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Abstract

I model persuasive advertising for conspicuous goods that can either be made more at-
tractive by greater popularity (“conformist markets”) or by greater exclusivity (“snobbish
markets”). Consumers are endowed with a latent attribute measuring some aspect of their
identity, and a social status implied by this attribute. Consumers wish to signal a high
status, and the function of advertising is to render brands a signaling device by linking
products with social identity. In a conformist market, I find that advertising increases de-
mand elasticity, inducing firms to converge on low prices, and can be used by a first mover
to deter entry and gain monopoly rents. In this setting, advertising creates a cutthroat
environment in which only one product can survive. In a snobbish market, advertising
reduces demand elasticity, dampens price competition and promotes firm entry. In this
setting, advertising can act as a public good to firms, increasing all firms’ prices and profits.
Additionally, it can lead to asymmetric equilibria where a firm appealing to high status
consumers advertises more heavily, capturing a greater market share and charging a higher
price. Furthermore, I bring micro-foundation to persuasive advertising, allowing analysis
of the channels through which it impacts welfare. Finally, I show that the model can help
explain well-documented empirical puzzles in the marketing and empirical industrial orga-
nization literatures.
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“Advertising is one of the topics in the study of industrial organization for which the tradi-
tional assumptions are strained most (especially those with regard to consumer behavior).
The advertising of a product has strong psychological and sociological aspects that go be-
yond optimal inferences about objective quality. For instance, ad agencies constantly try
to appeal to consumers’ conscious or unconscious desire for social recognition, a trendy
lifestyle and the like.”

Jean Tirole, The Theory of Industrial Organization, pp. 292-293

I INTRODUCTION

It is estimated that around $224 billion was spent on advertising in 2018 in the United States
alone, roughly $685 per capita (Wagner, 2019).! Despite being a large portion of GDP, the role
of advertising is still not well theoretically understood. One aspect of advertising is simply
informational, apprising consumers of products and their attributes. However, a significant
amount of advertising has little or no informational content, instead attempting to persuade
consumers and influence their preferences.”? Yet this important phenomenon is difficult to
capture in traditional economic models based on the assumption that consumers have fixed
preferences.

This model seeks to provide a micro-foundation for the role of advertising as appealing
to consumers’ desire for social recognition, and associating their consumption with a social
identity, without sacrificing the assumption of fixed preferences. The premise of the model
is that each consumer is endowed with a latent attribute measuring some aspect of her social
identity, such as her cultural association with Southern America versus New England America,
or a measure of her sophistication. The values and norms governing the community in which
consumers reside assign each consumer a social status based on her latent attribute. Further-
more, consumers receive a reputational utility from signaling a high social status to a group of
non-consuming spectators called “the public.”

The function of advertising is to facilitate this signaling by bringing the public’s attention
and powers of discrimination to products, so that the public is enabled — and the consumer
knows that it is enabled — to infer the latent attributes and social status of consumers from
simply observing their consumption choices. In other words, advertising renders consumption

a device for consumers to signal their attribute and the status thereby implied. Thus, advertis-

IThis entails only money firms paid to advertising platforms, and not their larger expenses in creating adver-
tising content. Across a wide sample of industries, firms spent an average of 11% of their budgets on marketing in
2018 (Moorman, 2019).

2Gee, for example, Resnik and Stern (1977), Tom et al. (1984), Becker and Murphy (1993) and Abernethy and
Franke (1996).



ing affects a consumer’s purchase by calibrating the social reputation associated with different
products. I incorporate advertising in a classic Hotelling model of two sequentially entering
firms. Firms not only choose how much to advertise, but also which consumers to appeal to
through their choice of horizontal attributes.

But to understand and model this signaling phenomenon, one must recognize that there
are two main effects such signaling motives may have on consumer demand: a “conformist
effect” (sometimes called a “bandwagon effect”) where market demand for a good increases by
others purchasing it; and “snob effect” where market demand for a good decreases by others
purchasing it. I analyze the workings and effects of advertising in markets dominated by each
of these two forms of signaling. On the one hand, there are “conformist markets” in which
goods are made attractive by their popularity. For example, you might be reluctant to frequent
Dunkin’ Donuts if no one else does, but eager to do so if it is all the rage. On the other hand,
there are “snobbish markets” in which goods are made attractive by greater exclusivity. You
might drink “artesian water” to seem sophisticated, but as soon as artesian water becomes
popular, you will move on to something else.

Economic theory dating back to Leibenstein (1950) has recognized the potential impact
of conformist and snob effects on consumer demand.® Surprisingly, however, the theoretical
literature has said little about the impact of conformist and snobbish motives on persuasive
advertising.* That said, marketing practitioners often distinguish between campaigns built on

as

“bandwagon appeal” (e.g. “America runs on Dunkin”’) versus “snob appeal” (e.g. Essentia

Water’s campaign “Overachieving H>O: someone is going to stand out, it might as well be
you”).>

The specific signaling game adopted in my model is from Corneo and Jeanne (1997)’s study
of Veblen effects.® Corneo and Jeanne (1997) show that the occurrence of snob effects or con-
formist effects depends, in an identifiable way, on how a community allocates social status on

the basis of a consumer’s underlying attribute. Essentially, snob effects or conformist effects

are born from one of two like desires: the desire to avoid ostracism and not be considered a

3Leibenstein (1950) originally coined the terms “bandwagon effects” and “snob effects.” A large literature
studies the presence of these effects on consumer demand, including: Becker (1991), Bernheim (1994), Karni and
Levin (1994), Corneo and Jeanne (1997), Grilo et al. (2001), Amaldoss and Jain (2005a) and Amaldoss and Jain
(2005Db).

“One exception is Buehler and Halbheer (2012), which studies persuasive advertising that increases the per-
ceived quality of products, and lies outside a signaling framework.

5Others are less discreet. In the Fall of 2019 Volvo launched campaign “Follow No One, Update Your Status
Symbols.”

6Corneo and Jeanne (1997) study pricing in a monopolist market for a Veblen good. Originally postulated by
Veblen (1899), Veblen goods are a type of luxury goods for which the quantity demanded increases in its price.



low type, or the hope for prestige and being considered a high type. It turns out that if there
are increasing status returns to a more desired attribute, then the latter desire outweighs the
former, and we get a market characterized by snob effects. By contrast, if there are decreasing
status returns to a more valued attribute, then the former desire outweighs the latter, and we
get a market characterized by conformist effects.

How does advertising function in these two different markets? By making it more likely the
public recognizes the social reputation of a product, advertising amplifies consumers’ snobbish
or conformist motives, depending on the type of market.

In a snobbish market, by increasing the strength of snob effects, advertising makes firms less
willing to cut prices to expand market share, because fewer new consumers rush in to purchase
when they do so. In other words, advertising reduces the elasticity of demand for snob goods.
This dampens price competition and allows firms to converge on higher, supranormal prices.

Furthermore, this promotes firm entry because there are greater profits to be had. In this
way, advertising acts as a public good to firms, increasing both firms” profits. Moreover, even if
firms locate symmetrically, asymmetries in firms’ prices and market shares may result. This is
because the firm which does a better job of appealing to high status consumers is considered
more prestigious, and uses advertising to extract greater market share at a higher price.

These results speak to many stylized facts. First, in snobbish markets such as that for luxury
goods, we often see unusually high prices and an abundance of brands. For example, reusable
water bottles have become a millennial status symbol in the last few years, with a proliferation
of dozens, if not hundreds, of brands, and prices ranging from $10 to $1,500. As of this writing,
the price on Amazon for a 17 oz water bottle from the highly coveted brand, S'well, is $30.
Furthermore, S'well and its competitors are known for heavily advertising on Instagram and
social media.” The model shows that this may be due to advertising’s influence in reducing
demand elasticity. Additionally, despite goods being physically similar or homogeneous, we
often see some firms charging a price premium, advertising heavily and earning greater market
share (Bagwell, 2007). Indeed, many decades of empirical research in homogeneous product
markets have found price dispersion rather than the “law of one price” to be the norm (Baye
et al., 2006; Chioveanu, 2008). This may source from the prestige of a heavily advertised brand
targeted at high status consumers, like S'well (Nichols, 1985; Becker and Murphy, 1993).

In a conformist market, advertising has the opposite effect. By increasing the strength of

7See Munro (2018) and Mull (2019).



consumers’ conformist motives, advertising makes firms more willing to cut prices to expand
their market share, because doing so results in a greater number of consumers rushing to buy
the product. In short, advertising increases the elasticity of demand. This heightens price
competition and induces firms to converge on lower, depressed prices. If the price competition
becomes sufficiently severe, then advertising can enable a first-mover to deter the entry of
future firms and gain monopoly power. This result holds even when the second mover faces
zero production cost and entry is free. In this setting, advertising promotes a very cutthroat
environment in which only one product can survive.

This helps make sense of empirical puzzles observed in conformist markets. We often see
a first mover enter a geographic area, build an advertising presence, and dominate it for many
years. For example: Dunkin Donuts’ started in Massachusetts in 1950 and dominates the north-
east United States, appealing to its blue-collar New England identity. Krispy Kreme launched
in the North Carolina in 1937, triumphs in the South, appealing to its wholesome and classy
Southern identity. And Tim Hortons was founded by a Canadian hockey player in 1965, with
its Canadian customer base often swearing by it with religious zeal.® More rigorously, Bron-
nenberg et al. (2007, 2009, 2011) meticulously document the evolution of advertising, prices
and firm entry across the United States in the packaged-foods industry, many goods of which
might be considered conformist such as beer and soft drinks. They find that brands which en-
tered a given geographic area first and built an advertising presence — often over one hundred
years ago — are very likely to maintain a stronger, leading presence today. My model provides
an economic explanation for this result.

While the extant literature has argued persuasive advertising can be used to deter market
entry (Braithwaite, 1928; Bain, 1956), it has often been unable to provide a mechanism through
which advertising can bias demand to the benefit of the first-mover (Sutton, 1991, pp.312-313).
By contrast, my model provides a mechanism through which this can take place.

Finally, by giving persuasive advertising a micro-foundation, this model opens a path to
welfare analysis, unlike the previous literature. The key insight is that since reputation sig-
naling is a zero-sum game, the total pie of social status available is fixed (Frank, 2005; Heffetz
and Frank, 2011). Persuasive advertising can shift which consumers get what portion of that
pie, but cannot directly affect aggregate consumer welfare since it does not impact the size of

the signaling pie. However, advertising can influence consumer welfare indirectly through its

8In the model, the social attribute x a brand appeals to does not have to be a regional identity. For example, as
in the market for reusable water bottles, it could be a measure of sophistication.
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effect on prices, entry, and on how well consumers” purchases respect their horizontal prefer-
ences. For example, in the cases where advertising raises prices, it creates a transfer of welfare
from consumers to firms. Furthermore, by limiting entry and inducing status concerns to over-
power horizontal preferences, advertising can increase consumers’ transportation costs. This
knowledge is important for evaluating how policies that limit or tax advertising might impact

consumers, firms and market structures.

II LITERATURE REVIEW

The theoretical literature on advertising broadly fits into three camps (i) the informative view
that advertising informs consumers about the existence and attributes of products (ii) the per-
suasive view that advertising in some way affects consumer tastes and (iii) the complementary
view that advertising is itself as a good entering consumer utility.’

While few would disagree that much advertising is uninformative, the persuasive view has
known difficulty giving advertising a micro foundation. It is typically modeled as manipulat-
ing a parameter in consumer preferences chosen by the modeler. For example, in the linear
city model adopted here, Von der Fehr and Stevik (1998) argues that persuasive advertising
may either increase the perceived quality of a good, the perceived differences between goods
(transportation costs), or influence the distribution of consumer tastes. Many models begin
with the premise that advertising shifts demand up, increasing willingness to pay (Dixit and
Norman, 1978). One issue with this approach is that it leaves much freedom to the modeler,
making it difficult to reach solid conclusions about advertising’s market effects. Moreover, it
makes welfare analysis tricky, as it not clear what standard should be adopted for measuring
welfare. Which preferences should be considered the true preferences, those pre-advertising or
post-advertising (Dixit and Norman, 1978)?

The solution of the complementary approach is to treat advertising as itself a good giv-
ing consumer’s utility (or disutility), and complementary to the good being sold (Becker and
Murphy, 1993). This implies a fixed preference, facilitating market and welfare analysis. The
solution adopted here has a fixed preference like in complementary models, but without cer-
tain implications of such models like creating a consumer budget and demand function for
receiving advertisements.

As mentioned, my approach is to superimpose a late stage signaling game, where con-

9See Bagwell (2007) for a comprehensive survey of the literature.



sumers wish to signal their social status to a social contact, and advertising facilitates in that
signaling by bringing the social contact’s attention to their purchase. Krahmer (2006) also in-
corporates persuasive advertising in this way. However, Krahmer (2006) studies a model with
two consumer types, a cool type and a geeky type — where the geeky type wants to mimic
the cool type — and firms sell homogenous products. By contrast, my model studies a signal-
ing game with a continuum of consumer types, focusing on the conformist and snob effects
signaling may generate, and firms sell horizontally differentiated products.

A couple recent models study informative advertising in the context of a social signal-
ing game (Campbell et al., 2017; Vikander, 2017), and a well-developed body of literature
studies advertising that helps firms signal private information, rather than consumers signal
type (Nelson, 1974; Bagwell and Ramey, 1988, 1990; Albdk and Overgaard, 1992; Linnemer,
1998). More generally, my paper builds on a growing body of literature studying the effects
of consumer signaling type on (non-advertising) firm behavior (Pesendorfer, 1995; Corneo and
Jeanne, 1997; Bagwell and Bernheim, 1996; Kuksov and Xie, 2012; Kuksov and Wang, 2013;
Rayo, 2013; Yildirim et al., 2016; Liu et al., 2019). I am unaware of any previous work studying
a social signaling game in a spatial model of competition. As pointed out in Lemma 1, spa-
tial models have a single-crossing property that makes them well-suited for superimposing a
signaling game, and one hope of this paper is to inspire further exploration of such models.

Along such lines, Grilo et al. (2001) study price competition in a differentiated duopoly
market with a reduced form consumption externality of either a conformist or snobbish na-
ture.'® Similar analytic techniques are used in the price subgame of my model. While Grilo
et al. (2001) are not motivated by the study of advertising, one could interpret my model as ex-
tending Grilo et al. (2001) along various dimensions. First, Grilo et al. (2001) study a symmetric
consumption externality where the utility from others frequenting firm A are equivalent to that
of others frequenting firm B. My paper explores asymmetry in the consumption externality,
where the utility from others frequenting firm A are not necessarily equal to that of others
frequenting firm B. This arises here because it matters not just how many people buy a good,
but also who buys a good, and the people who occupy firm A may not have the same status
as those who occupy firm B. Furthermore, my model endogenizes the consumption external-
ity through the incorporation of a signaling game, and endogenizes firms” entry and location

choices.

19Tn other words, a consumer’s utility for a good directly increases or decreases in the number of others pur-
chasing it.



IIT A MODEL OF PERSUASIVE ADVERTISING

This section introduces the formal model with sequentially entering firms selling conspicuous
and horizontally differentiated goods to status-driven consumers. The economy is populated
by i) a unit mass of consumers uniformly distributed along some attribute x on the [0,1] in-
terval and ii) a unit mass of non-consuming spectators called the public. The latent attribute
x measures some aspect of each consumer’s identity, such as the strength of her cultural as-
sociation with New England America versus Southern America. Furthermore, this attribute
helps shape the consumer’s demand. As common in models of horizontal differentiation, each
consumer x has unit demand with quadratic transportation cost T > 0 and a bliss point at x.!!
Thus, x both defines the underlying social attribute of the consumer and her preferences over
brands.

Furthermore, as in Corneo and Jeanne (1997), there is a continuous social status function
s(x) : [0,1] — R that assigns each consumer a social status given her attribute x.!? The social
status function is exogenous, and governed by the norms and values of the community in
which consumers reside. Note that the attribute x both defines a consumer’s preferences over
goods, as well as a consumer’s social status. After all, we all face the problem of being endowed
with certain attributes which mold our preferences, as well as give us certain reputation in our
relations to society.!

As Corneo and Jeanne (1997, p.58) explain:

Following sociologists, we may define social status as a general claim to deference [e.g.,
Coleman (1990)]. In economic terms, an individual’s status may be called a socially pro-
vided private good. Each individual has a certain fixed amount of a special good - say,
deference - that he allocates to others according to some social norm... In turn, the norm
may be taken as mirroring societal values that characterize the community in which the
individuals interact.

As pointed out by Fershtman and Weiss (1993), the origins of this technical definition of
status as a claim to “deference” or “esteem” by others traces back to Max Weber’s work at

the beginning of the 20th century (Weber, 1978). Here, the individuals who allocate the good

N Quadratic transportation costs help ensure the existence of equilibria at the pricing and location\advertising
stages (d"Aspremont et al., 1979; Neven, 1985; Shaked and Sutton, 1987).

12Corneo and Jeanne (1997) and other papers in the Veblen effects literature model social status as a function
of income. This is often motivated by the supposition that income is positively correlated with other desirable
underlying qualities such as hard work, intelligence, etc. Indeed, in a laboratory experiment, Clingingsmith and
Sheremeta (2018) finds evidence that college students do not allocate status according to a subject’s earnings, but
rather a subject’s academic abilities. Here, I model social status as directly a function of a consumer’s underlying
social attribute.

13For example, more outdoorsy people may prefer water bottles that are suited for activities like rock climbing
and hiking, and also receive certain status based on their outdoorsiness.



deference are the public. At the end of the game, consumers are randomly matched with
partners from the public. A member of the public does not know her partner’s social status, but
tries to infer it. Each consumer receives a reputational utility equal to her partner’s expectation
of her social status (Fershtman and Weiss, 1993; Bernheim, 1994; Ireland, 1994). We will see
exactly how the public’s inference is made later. This expectation can be thought of as the
quantity of deference the public gives the consumer. For example, consumers in New England
might receive a certain amount of deference for signaling their New England origins. One
could instead require that the public take some action that influences consumer utility, other
than allocating deference. For example, a consumer’s professional, marriage (Cole et al., 1992;
Pesendorfer, 1995), mating (Miller, 2011), friendship or leadership opportunities could depend
on others” inference of her latent attribute x. For expositional clarity, I abstract from such
interpretations of the reputational utility.

The ex-post utility u, a consumer of type x receives from a given purchase is:

uy = v —1(¢ — x)? — p + Public’s Expectation of s(x)

Reputational Utility

where v > 0 is the intrinsic utility of the good, ¢ € [0,1] is its location and horizontal features,
and p > 0 is its price. The only departure from a standard model of horizontal differentiation
is the addition of the reputational utility.

The time-line of the game is as follows, summarized in Figure 1. The framework is adopted
from Schmalensee (1983) and motivated by the fact that in the real world firms usually enter
sequentially rather than simultaneously.'*

At t = 0, the incumbent, firm A, chooses a location ¢, € [0, 1]. The location choice measures
the horizontal attributes of the product, such as how well a donut shop appeals to New England
Americans through the features of its atmosphere, donuts and service. Furthermore, firm A
chooses how much to advertise A, € [0,1], paying a convex cost of advertising §A2 (where ¢ >
0). A, represents the probability that a given member of the public receives an advertisement
from firm A (Grossman and Shapiro, 1984). I normalize firm A’s cost of production to zero.

At t =1, firm B observes the location and advertising level of firm A and decides whether
to enter. Furthermore, if firm B enters, then it must decide where to locate ¢, € [0,1] and

how much to advertise A, € [0,1], also paying a convex cost of advertising SAZ. Aj represents

4Moreover, from a technical perspective, sequential entry helps ensure the existence of equilibria in pure strate-
gies in the location and advertising stages (Borgers, 1988).



the probability that a given member of the public receives an advertisement from firm B. The
probability a given member of the public receives an advertisement from firm B is independent
of that of receiving an advertisement from firm A. Thus, if A represents the probability that
a given member of the public receives an advertisement from either firm, then A = A, + A} —

15

AgAp. This could be interpreted as a linear advertising production function.”> Furthermore,

firm B also pays zero cost to production, implying that entry is free.'®

If firm B enters, then at t = 2, firms A and B simultaneously choose prices p, > 0 and
py > 0 as in Bertrand competition. Otherwise, firm A is a monopolist and chooses its price
unconstrained by competition. The assumption that advertising investments take place before
pricing decisions is typical in models of persuasive advertising, and motivated by the view
of advertising as a long-term investment to generate a brand image, and pricing as a more
short-term oriented strategy (Belleflamme and Peitz, 2015, p. 150).

At t = 3, consumers make their purchase decisions. Consumers are expected utility max-
imizers, fully informed about the goods in the market, their advertising levels, locations and
prices. Following, at t = 4, each consumer is randomly matched with a partner from the pub-
lic. The public does not know a consumer’s underlying identity and social status, but tries to

infer it. Each consumers receives a reputational utility equal to her partner’s expectation of her

social social status.

@ @ @ @ @
Firm A: Firm B: Price Consumer Consumer-Public
Lo, Ag Entry, ¢;, Ay Competition: Purchases Matching:
Pa, Po Public Infers s(x)
Public Public
Receives Ads Receives Ads

Figure 1: Timeline of Model

Let p(x) denote the belief the partner assigns to the consumer being of type x, where
0<p(x)<1land fol p(x)dx = 1. If the partner receives an advertisement from either firm,
then his attention and powers of discrimination is brought to products, and he updates his
belief of the consumer’s social status conditional on the latter’s product choice. That is, if we

let o € {a,b,@} denote the chosen option of a given consumer (purchase good 4, good b or not

15The model could be extended to accommodate a more general advertising production function f(As, Ap) that
is increasing in each of its arguments, and determines the probability that a member of the public receives an
advertisement given firms’ advertising efforts. Furthermore, one could allow for asymmetries in the advertising
technologies of firms by letting the first order partial derivatives be unequal fi(As, Ap) # f2(As, Ap) for given
advertising levels (A4, Ap).

16The assumption that firm B pays zero fixed cost is conservative in that it makes it harder to get a result where
firm B is deterred from entering.
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purchase respectively), and () = {0, Pa, Pv, o, p, Aa, Ap } the attributes of the products available,
then the partner’s inference of the consumer’s social status is p(x|0,Q ). By contrast, if the
partner does not receive an advertisement, then he does not pay attention to products and does
not update his belief based on the consumer’s purchase. In other words, he maintains his prior
that x is uniformly drawn from [0, 1].

The motivation of this framework is that consumers shop at stores, and thus pay full atten-
tion to the products available. However, the public does not shop, and thus does not pay full
attention to products, and may not be able to readily recognize or distinguish products when
they see them. For example, one might not recognize the difference between a S'well water
bottle or a Camelbak water bottle unless one receives an advertisement. Advertising does not
affect consumer utility directly, but affects consumer utility indirectly by increasing the ability
of the public to infer a consumer’s social status from her consumption.'®

Therefore, consumers are senders in a signaling game, making consumption choices based
on the trade-off between their horizontal preferences and the signal of social status it conveys to
the advertisement receiving public. Let S, denote a consumer’s expected utility from signaling
given option o0 € {a,b,@} at t = 3. The expected utility of consumer x for each choice at t = 3

is:

Uy(a) =v—1(ly —x)* —pa + S, 1)
Uy(b) =v—1(l — x)* — Py + Sp ()
ux(®) =S¢ (3)

Furthermore, the signaling value of each choices is:

1 1
5, :A/O o(x|a, Q) s(x)dx + (1—A)/0 p(x) s(x) dx @)
Sy :A/Olp(x|b, Q) s(x)dx + (1—A) /Olp(x)s(x) dx 5)
So :)\/Olp(x|®, Q) s(x)dx + (1—A) /Olp(x)s(x) dx ©)

where the first terms are the probability of being matched with a member of the advertisement
receiving public A multiplied by the perceived status of those choosing said option (found

by multiplying the posterior probability a consumer is a given type with that type’s social

7The partner also uses her information about the parameters of the game ¢, « and .

18This approach accords with evidence that brand advertising is often targeted at people who would not pur-
chase from the given brand, instead aiming to increase the brand’s recognizability to serve the signaling needs of
its own customer base (Miller, 2011).
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status, and integrating over all possible types), and the second terms are the probability of
being matched with a member of the non-advertisement receiving public multiplied by the
perceived status of any random consumer. Advertising makes it more likely that a consumer’s
purchase is recognized for the social status it conveys, and consumers incorporate this into
their consumption choices.!” The signaling game produces a consumption externality where
a consumer’s utility depends not only on her own consumption choice, but also that of every
other consumer. It will be shown that the instance of snobbish or conformist effects depends on
the shape of the social status function, and additional structure will be imposed on the social

status function to highlight such demand effects.

Equilibrium Definition

It's important to define the equilibrium concept. In the consumption subgame (stages t = 3 and
t = 4), the appropriate equilibrium notion is that of a signaling equilibrium where consumers
are senders, choosing actions (a, b or @) based on type x and firms’ decisions prior (); while the
public are receivers, inferring consumer type x based on information about a consumer’s action
and the characteristics of firms (). I study pure strategy Perfect Bayesian Equilibrium (PBE).
In a PBE, consumer actions must be optimal given the public’s inferences, and the public’s
inferences must be deducible using Bayes Rule given information available about consumer
actions. I restrict attention to PBE satisfying the following reasonable off-equilibrium public
beliefs.

Suppose both firms enter the market and ¢, < £},. I assume that if all consumers purchase
good a (good b), then a consumer who deviates by purchasing good b (good a) is perceived to
be the consumer with greatest benefit from switching: p(x = 1|b,Q) =1 (o(x = 0|2, Q) = 1).
If instead ¢, < ¢, and all consumers purchase good a (good b), then p(x = 0|b,Q0) =1 (p(x =

1|a, Q) = 1).° Note that members of the public who do not receive advertisements are unable

YThere is a second behavioral interpretation of the model following the work of Bénabou and Tirole (2011).
Under this interpretation, a consumer has two selves, a present self and a future self. Through a moment of
self-reflection, the current self has insight into its own attribute x, and the status implied therein, but the future
self may momentarily forget its own attribute (akin to “the public”). Though forgetful, the future self can readily
observe its consumption choices, and may try to infer its attribute based on this action. The consumer receives
utility based on its future self’s inference of its own identity. Thus, the current self is a sender in a signaling
game, making consumption choices based on the utility the consumer will get from its future self’s inference. As
explained in Bénabou and Tirole (2011), the function of advertising is to remind the consumer’s future self of the
identity associated with products, increasing the salience of the conditional inference, and thus strengthening the
use of consumption as signaling device. This alternative interpretation can potentially broaden the application of
the model beyond that of conspicuous consumption to that of inconspicuous consumption.

201 discuss the case of undifferentiated firms ¢, = ¢, in Appendix B. Additionally, I outline analogous off-
equilibrium beliefs in the case where firm B does not enter in Appendix C.
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to distinguish between the choices of consumers. Essentially, they perceive all consumers as
choosing a single action. Their inference of a consumer’s type is then unconditioned on her
action, p(x), and hence they form no off-equilibrium beliefs.

Finally, in the larger game I study pure strategy subgame perfect equilibria. All proofs are

in Appendix D.

IV SOCIAL STATUS MOTIVATED DEMAND

Working backwards, I first solve for consumer demand, given firms” advertising levels, prices
and locations. Consumers make their choices based on not only their horizontal preferences
and prices, but also on the status their purchase conveys to the advertisement receiving public.
It will be seen how this signaling motive generates conformist and snobbish effects on demand.

I impose the traditional assumption that v is sufficiently large that all consumers make
purchases. Suppose firm B enters the market. I study the monopoly case in which firm B does
not enter in Appendix C. The first thing to notice is that if ¢, # ¢}, then any equilibrium in
which all consumers make purchases is characterized by a single cut-off n € [0,1] such that
consumers to the left of n buy the left most good, and consumers to the right of n the right

most good.

Lemma 1 (Cut-Off Rule). If £, # £y, then in any equilibrium in which all consumers make purchases,
there must be a single cut-off n € [0, 1] such that consumers to the left of n buy the left most good, and

consumers to the right of n buy the right most good.

Consumer demand constitutes a semi-separating equilibrium if n € (0,1) and both goods
are purchased, and a pooling equilibrium if n € {0,1} and only one good is purchased. This
cut-off rule holds in most spatial models due to a single-crossing property arising from con-
sumers’ location dependent transportation costs, and the same applies here. The reason for
this result is that all consumers face the same public perception for a given purchase regardless
of their type x.?! Thus, reputation motives add an identical constant to each consumer’s utility
for a particular option independent of their x, not affecting the single-crossing property.

We can now calculate the signaling value of each good given an arbitrary cut-off n. Without

loss of generality, suppose ¢, < {,. The analysis applies equally to the case of ¢, > ¢}, by

211f the public knew the consumer’s type x, then there would be no signaling motives.
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switching the a and b terms in what follows.

Sa(n) = z/ons(x)dx + (1—=A)E(s(x)) (7)
Su(m) = 12 [ s()dx + (1-0) E(s(x)) ®

where folp(x la, Q) s(x)dx =1 ["s(x)dx and folp(x |b, Q) s(x)dx = ;- fnl s(x)dx.

Each consumer must compare the utility of good a and good b. This implies weighing the
signaling gain from good a over good b, call it S,,,(n) = S,(n) — Sp(n), against the difference
in transportation costs and prices.”> We can calculate the signaling gain from good a, S, (1),

as follows.

San(m =2 (- ["sodx — 11 o) ©)

n

Note that, and this is at the heart of the model, the reputational gain from a purchase S,/;() is
a function of the mass of consumers purchasing it n. There is a more formal correspondence
between the signaling gain from a purchase S,,;() and the social status function.??

Following Leibenstein (1950) and Corneo and Jeanne (1997), I say that demand is char-
acterized by snobbery if the reputation gain from a purchase is enhanced by its rarity and
S, /p(n) < 0. Conversely, demand is characterized by conformity if the reputation gain from
a purchase is heightened by its popularity and S; ,, (1) > 0.2* In order to highlight the effects
of snobbery and conformity on demand, I focus on markets that are either snobbish or con-
formist for all possible values of n. In other words, cases where the reputation gain function
Sa/b(n) is monotonic. Furthermore, to make the model tractable, I restrict attention to repu-

tation gain functions S,,;(n) that are linear. The next lemma establishes that S,,;(1) is linear

and monotonic if and only if the social status function s(x) is quadratic.

Lemma 2 (Monotonic and Linear Signaling Gain). S,/,(n) is linear and decreasing if and only
if s(x) is quadratic and convex. S,,,(n) is linear and increasing if and only if s(x) is quadratic and

concaove.

The quadratic nature of the social status function buys linearity in the reputation gain

function, and the convexity or concavity in social status generates snobbery or conformity

2Gimilarly, let S/, (n) = Sy(n) — Sa(n).

23 A continuous and differentiable signaling gain function S, () can be rationalized by a social status function of
the form s(x) = (1 —2x)5,,/,(x) +x(1 - x)S;/b(x) + ¢ where c is an arbitrary constant. See equation (11) in Corneo
and Jeanne (1997).

24In other words, conformity and snobbery capture the reputational affect of the marginal consumer’s purchase.
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respectively. Given the result in Lemma 2, I study social status functions with the below

functional form.?®

Assumption 1 (Social Status Function). s(x) is a quadratic function centered at « € [0,1]: s(x) =
Blx —a)?.

The sign of B determines whether demand is snobbish or conformist. Calculating S, ,; (1)

by plugging in the social status function yields:

Sa/b(n) = —%Tlﬁ‘/\ﬁ(ﬂé — %) (10)

As seen in equation (10), if the social status function is convex f > 0, then demand is

snobbish and the reputation gain from a good decreases in the mass of consumers choosing it,

ie. %Z(n) < 0. If the social status function is concave < 0, then demand is conformist and

the reputation gain from a good increases in the mass of consumers choosing it %Z(") > 0.

Figure 2 shows examples of snobbish and conformist social status functions.?®
s(x) s(x)
! 1
/- '
x
« 1
(a) Conformist B < 0 (b) Snobbish g > 0

Figure 2: Social Status Function Examples

s(x) = Blx — )

The intuition for the dependence of snob and conformist effects on the concavity or convex-
ity of the social status function is as follows.”” Suppose the social status function is convex on
some interval, and for argument’s sake, decreasing (the snobbery is independent of whether

social status is increasing or decreasing). For example, x may be a scale of how sophisticated a

ZNote that the signaling gain from a good is independent of adding a constant to the social status function.
Intuitively, if each consumer’s social status is increased or decreased by some identical amount, then it does not
affect their reputation gain from a specific signal.

26Figure 9 in Appendix A shows maps of the social status function to the reputational gain function generated
for various B and «.

?’More precisely, the sign of the second derivative.
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consumer is at x = 0 to outdoorsy or rugged at x = 1, with increasing status returns to being
more sophisticated. Consider some cut-off n in this interval such that those to the left of n

buy good a and those to the right of n buy good b.?

Due to the convexity, it is more costly to
lose one’s position when one is ranked high than when one is ranked low. Thus, as n shifts
right and more consumers buy good 4, the expected status of those choosing good a falls more
rapidly than that of those choosing good b. This implies that the the signaling gain from good
a, S,/p(n), which is the difference between those two, decreases. As Corneo and Jeanne (1997)
puts it, societal norms emphasize a hope of being identified as a high type, and this results in
snobbish behavior.

The vertex a also holds economic significance. In the snobbish case, a is interpreted as the
least desired value of x. I allow for any a € [0,1].*° a in the middle implies that extremists
are more valued than centrists, which may be sensible in many snobbish settings such as
the measure of sophistication to ruggedness described. a influences the signaling gain (the
prestige) from a good, without affecting the responsiveness of those signaling gain to the good’s
consumer base.

The intuition for the conformist case is just the opposite. Suppose that the social status
function is concave, and again for argument’s sake, decreasing on some interval. For example,
x could be a measure of how New England is a consumer’s identity at x = 0 to Southern at
x = 1, with decreasing status returns to a New England affiliation. Due to the concavity, it is
now more costly to lose one’s position when one is ranked low then when one is ranked high.
Thus, as n shifts right and more consumers buy good a, the expected status of those buying
good a decreases less rapidly than the expected status of those buying good b. This implies
that the the signaling gain from good a, S,/,(n), increases as more buy it. Essentially, societal
values instill a fear of being ostracized and identified as a low type, and this expresses itself in
conformist behavior. Here, « signifies the most desired x. Bernheim (1994) argues that in many
conformist settings centrists are more valued than extremists and « lies in the middle.

Equation (10) also hints at the effects of advertising on demand in these two settings. An

ZConsumers to the left may prefer a water bottle that is more elegant and appealing in business settings, such
as the S'well water bottle, and consumers to the right might prefer a water bottle that is more useful in outdoorsy
environments, such as a Camelbak water bottle. S'well prides itself on making water bottles that are elegant and
impressionable in a board room setting, even though many of its customers are students and others not using it in
business settings. Camelbak sells water bottles that are durable, lightweight and well-suited for outdoor activities
such as hiking and biking. Camelbak advertises that it supplies the United States military, and that its produced
have been used in both the second Gulf war and the War in Afghanistan. However, most Camelbak consumers are
probably not using their water bottles in such harsh climates.

2In the analysis, I describe the implications of allowing for a broader range of a.
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increase in advertising A raises the magnitude of the slope of S,; (1), implying that the signal-
ing gain from a good becomes more responsive to its consumer base. Intuitively, by increasing
the chance that the public recognizes a purchase and the social identity it conveys, advertising
increases the strength of conformist or snob effects on demand, depending on the case. We
will see how firms can take advantage of this dynamic for strategic purposes when solving the

model.

Product Locations

In order to understand consumer demand, it is useful to define a couple terms related to
product positioning, as this will effect which brands consumers gravitate towards. Following
the literature on horizontal differentiation, I say that firm A has a “location advantage” if
£, + ¢, > 1 and it is closer to a greater mass of consumers, while firm B has the location
advantage if ¢, + £, < 1 and it is closer to a greater mass of consumer. Firms are symmetric if
o+, = 1.

However, and in contrast to the traditional literature on horizontal differentiation, in my
model it matters not just how many consumers a firm is closer to, but also who a firm is closer
to. Firms not only wish to appeal to a large quantity of consumers, but also to a high quality of
consumers by winning the patronage of those with high status. This captures an intuitive and
real market dynamic, where firms compete to gain the attraction of celebrities, social media
“influencers,” and other high types — even-though such high types may constitute a small
portion of customers.

I say that the firm on the side with more high types has a “prestige advantage.” In the
snobbish case where > 0, firm A (firm B) has the prestige advantage if & > } (x < 3) because
there are higher types on the left than on the right (higher types on the right than on the left).
In the conformist case where < 0, firm A (firm B) has the prestige advantage if x < 3 (x > )
because there are higher types on the right than on the left (on the left than on the right). Firms
have a symmetric prestige advantage if « = 1. This terminology is summarized in Table 1.

However, just because a firm is on the side with more high types does not mean it captures
a higher signaling value than the other firm. Firms must also position themselves away from
low types to win the better reputation. For example, consider a snobbish market with vertex
a = 0.6, implying that the left side of the social status function is higher than the right. If

l; =09 and ¢, = 1, then firm A commands a prestige advantage because it is on the left side.
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However, it is also more preferred by low types near x = 0.6. Indeed, when the market is split
equally between firm locations n = #, firm A has the lower signaling value S,,,(2%5t) < 0.

Thus, I define the firm with the more “prestigious position” as the firm which holds greater
signaling value at an even split of the market between their locations. In other words, firm A

has the more prestigious position if S, /b(%ﬂ) > 0, and firm B has the more prestigious

position if S, /b((g";r—éb) < 0. Firms have symmetrically prestigious positions if S, /b(é‘”;—éb) = 0.
It can be derived from equation (10) that firm A has the more prestigious position when > 0
(B <0)and ¢, + £, < 6a —2 (¢, + ¢, > 6a — 2). Furthermore, firm B has the more prestigious
position when 8 > 0 (8 < 0) and ¢, + €, > 6a — 2 (¢, + {; < 6x — 2). Firms have symmetrically

prestigious positions when ¢, 4 ¢, = 6a —2 or = 0. This terminology is also summarized in

Table 1.%
Prestige
Advantage
Location

Advantage Snobbish: g > 0 and &« > 3 Firm A

b+, >1 | Firm A Snobbish: > 0and & < 3 Firm B

l;+10, <1 | Firm B Conformist: p < 0 and & < 3 | Firm A

ly+ 0, =1 | Symmetric Conformist: B < 0 and « > 3 | Firm B
p=0ora= % Symmetric

More Prestigious
Position

Snobbish: > 0 and ¢, 4+ ¢, < 6a —2 Firm A

Snobbish: g > 0 and ¢, 4 ¢, > 6a — 2 Firm B

Conformist: § < 0and ¢, + ¢, < 6a —2 | Firm B

Conformist: § < 0and ¢, + ¢, > 6a —2 | Firm A

B=0or{l;,+ /), =6a—2 Symmetric

Table 1: Firm with Location Advantage, Prestige Advantage
and more Prestigious Position when ¢, < ¢}

301f firms locate symmetrically (¢, + ¢, = 1), then a firm has a prestige advantage if and only if it has a more
prestigious position. However, if firms locate asymmetrically, then the firm with the prestige advantage may or
may not be the firm with the more prestigious position, as in the example described above. That said, there needs
to be significant asymmetry in firms’ locations for a firm with the prestige advantage to not also have the more
prestigious position.
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Demand Partitions

Armed with a better understanding of the dynamics of status signaling, we can calculate con-
sumer demand given firms’ decisions prior. The demand analysis below applies equally to the
case of ¢, < ¢, by flipping the a and b terms. I treat the case of ¢, = ¢}, in Appendix B. For any

cut-off n, the expected utility of a given consumer x for each good at the purchasing stage is:

Uy(a;n) =0 — T(ly — x)* — pa + Sa(n) (11)

Uy (b;n) = v —1(l, — x)* — pp + Sp(n) (12)

where S,;(n) and Sy(n) are as defined in equations (7) and (8). A consumer buys good a if
Uy(a;n) > Ux(b;n), and buys good b if Uy(b;n) > Ux(a;n). The equilibrium value of the
cut-off n, call it 71, is defined by the consumer x who is just indifferent between buying goods

a and b. Plugging 71 in for x, setting equations (11) and (12) equal and solving yields:

po— Pa+ Ty — La) (b + L) + AB(a — %)

(13)

=

If B = 0 and there are no status motives, then 7 simplifies to the cut-off in a standard Hotelling
model with quadratic transportation costs. Also, note that 7 is a similar cut-off to that in the
model of Grilo et al. (2001) when & = 3, and signaling equally affects the market shares of firms
A () and B (1 — 7). However, allowing for a # % introduces an asymmetry in how signaling
affects the market shares of the two firms.

One needs to check that 1 is in [0, 1] in equation (13). Whether 71 € [0, 1] depends on prices
and the sign of the denominator. As in Grilo et al. (2001), I say demand is characterized by
“Snobbism \ Weak Conformity” if the denominator is positive. This necessarily holds in a snob-
bish market, and may hold in a conformist market if firms are sufficiently far and differentiated
relative to the degree of advertising and conformity. By contrast, I say demand is characterized

by “Strong Conformity” if the denominator is non-positive.

Definition 1 (Weak and Strong Conformity). Demand is characterized by “weak conformity” if
B < 0and 2t(ly — £,) > —Ag. Demand is characterized by “strong conformity” if B < 0 and
27(ly — y) < —AL.

Suppose demand is characterized by snobbism or weak conformity. Evaluating equation

(13), there is a unique semi-separating equilibrium with 7 € (0,1) when the difference in firm
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prices is not too large and lies inside the following range: pa —pp < pa—pp < Pa—Pb Pyt
If the price difference is large and lies outside this range, then all consumers purchase the
cheaper good and there is a pooling equilibrium. Let’s call the cut-off 74 when firm A captures
the market (i.e. 7 = 1), and ng when firm B captures all demand (i.e. 77 = 0). There is a
unique pooling equilibrium with firm A capturing all demand, n4, when p, — p;, < Pa — Py
Furthermore, there exists a unique pooling equilibrium with firm B capturing the market, np,
when p, — pp > pa — pp- Figure 4a maps the consumer allocation for any given price vector
(pp,pa) when demand is characterized by snobbism or weak conformity.

Suppose instead demand is characterized by strong conformity. In this case, there may be
multiple equilibria of the consumption subgame, and demand is defined by a correspondence

rather than a function. If firm A has a significantly lower price and p, — p, < Pa— Pb, then

there is a unique pooling equilibrium in which firm A captures the entire market 1,.%? If firm B

has a significantly lower price and p, — pp > pa — pp, then there is a unique pooling equilibrium

in which firm B captures the entire market 1;,.%> However, if Pa—Pb < Pa—Pb < Pa — Pb, then

equilibria with any of the following consumer partitions are possible at a given price pair: 14,
ng, or . € (0,1), where 7 is as defined by equation (13). Figure 4 shows a map of strongly
conformist demand in (p,,pa) space.** We will revisit the issue of the multiplicity of demand

partitions when we discuss the equilibria at the pricing stage.

3 pa = pyp = Tl — o) (la + €y —2) + AB(a — 3) and p,; — Pb—T(gb_ga)(éa‘f‘éb)"‘)\ﬁ(“ 3)-
32111 the case of strong conformity, p, — p, < pa — pp and pa — pp = pa — pp = T(ly — La) (Lo + &) + AB(a — 3).

pa—Po = pa—pp =Tl — La) (ba+ Ly — 2) + AB(x — 3).
34Not shown in Figure 4 is some upper price limits 7, and 7, above which consumers do not purchase.
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Pb Po
(a) Snobbism \Weak Conformity (b) Strong Conformity

Figure 4: Possible Consumer Allocations in Price Space

il € (0,1) defined by equation (13). n, (n;,) indicates firm A (firm B)
gains the entire market share.

1
Dy: pa=pp+1(ly —La)(la +Lp) + AB(a — 5)

2
Dy: pa= pb+’l—(£b7€g)(‘€u+'€b *Z)Jr)L‘B(Déf g)

The diagonal lines Dy and D; in Figure 4 denote barriers between possible consumer par-
titions.> The positions of the diagonal lines will carry important implications at the pricing
stage. Intuitively, the firm that commands a larger region of high market share on the (pj, pa)
plane is likely to be able to use its strategic power to extract a greater price. Note that the
positions of the diagonal lines are responsive to A, B, «, T, £, and £,

In Figure 4 the diagonal lines are drawn on either side of the 45 degree line, but this need
not always be the case. Given snobbish demand, D is necessarily above the 45 degree line and
D, is below it. As AB increases or firms move farther apart, then the diagonal lines separate
farther apart. Intuitively, an increase in the degree of snobbery or differentiation implies that
consumers are more likely to split their demand between the two stores for any given prices.
However, as either AB decreases or firms move closer together, the diagonal lines drift closer
together. Intuitively, an increase in the degree of conformity or a decrease in differentiation
implies that it is easier to find a price vector such that all consumers patron the same store.

In the conformist case, the diagonal lines eventually cross when A is sufficiently negative.

The point at which the diagonal lines cross D; = D; is where the market switches from char-

3n Figure 4a, only partition n;, is possible on the D; line, and only partition 7, is possible on the D, line. By
contrast, in Figure 4b, both partitions n, and n; are possible on both the D; and D; lines, and only partitions 1,
and ny, are possible on the D and D, lines.
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acterized by weak conformity to strong conformity. Whether the diagonal lines cross above
or below the 45 degree line will have important implications when we solve for prices in a
conformist market. If firm A has a more prestigious position and ¢, + ¢, > 6a — 2, then the
diagonal lines cross above the 45 degree line.*® This implies that there may be a large region
in (py, pa) space where all consumers frequent store A. By contrast, if firm B has a more pres-
tigious position and ¢, + ¢, < 6a — 2, then the diagonal lines cross below the 45 degree line.?’
Thus, there may be a large region in (pj, p.) space where all consumers frequent store B. If

L, + £, = 6a — 2, then Dy and D, cross at the 45 degree line.

V  PRICING IN CONFORMIST AND SNOBBISH MARKETS

With the above map of consumer demand, we can calculate the equilibrium at the pricing stage,
given firm advertising levels and locations. I treat the cases of snobbism\weak conformity and
strong conformity separately.*®

Denote the demand of firm A and firm B by Qu(pa, Po, A la, by) and Qp(pa, pu, A, La, Up) Te-

spectively, as derived in Section IV, so firms maximize p,Qq(pa, Py, A, La, p) and ppQp(Pa, P, A, La, 0,).%

Pricing under Snobbism\Weak Conformity

Suppose we are in a market characterized by snobbism\weak conformity. The cut-off 71 is then
given by equation (13). A pure strategy price equilibrium exists since demands are linear and
decreasing in own prices. Differentiating p,Qq(pa, Pp, A, la, ly) and ppQp(pa, P, A, La, £p) With

respect to own prices and solving yields:

Pi = 2 (6~ )@+ Lat ) + Ao (14)

. T

Py = 2 (b~ ) (A~ fa— ) + A~ 0) (15)
T(ly — La) 2+ Lo + £p) + Aot

n* = 3 (16)

For this to be a price equilibrium, it remains to be checked that n* € (0,1). This holds if

and only if:

—AB < 1(0p — ¢;) min{ 2+€;+€h, 4_1£j;£b

} 17)

36Note that if & < 1, then the diagonal lines must cross above the 45 degree line.

%Note that if « > %, then the diagonal lines must cross above the 45 degree line.

381 study the monopoly case in which firm B does not enter in Appendix C.

39Since firms have already chosen their advertising levels, they maximize their revenues at this stage.
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In a snobbish market, equation (17) always holds, so that n* € (0,1) and both firms earn
positive revenues as described by equations (14) - (15).** This equilibrium is depicted graphi-
cally in Figure 6a. The blue dotted lines depict firms’ price response lines p,(py) and py(pa),
with the price equilibrium at their intersection. The positions of the price response lines are

influenced by ¢,, ¢, T, A, p and a.

Pa D, Pv(pa) Pa po(pPa) Dy

D,
ny ] s
Pa(py)
. e
PasPy) &
“““ D>
“““““““““ 7 s
A
. g (P2, py)
Pb P
(a) No Firm Takeover (b) Firm A Takeover
(Snobbism or Weak Conformity) (Weak Conformity)

Figure 6: Price Equilibrium with Snobbism\Weak Conformity

palpy) = % + g(fb L) (b + 0 + %(% %)
po(pa) = % + g(fh —l)(2— L, —ly) + %(% — )

Inspection of the price equilibrium described by equations (14) - (16) reveals interesting
insight into the dynamics of snobbish markets. First, both firms” prices are increasing in ad-
vertising. Intuitively, by increasing the strength of consumers’ snobbish motives, advertising
reduces the elasticity of demand with respect to prices.*! This is because when firms cut prices,
fewer consumers rush in to buy their products, as their signaling gains from the product de-
crease the more who buy it. This dampens price competition, and induces firms to converge

on higher prices. Moreover, advertising by one firm raises the price of the other firm. If the

%2 *2
40Firm A’s revenues simplify to 2 Y and Firm B’s revenues to Py
3

27(0y—1,) 27(by—La)+A L
#IMore precisely, advertising reduces a weighted combination of the elasticity of demand of goods a and b
with respect to their own and each others’ prices that results in higher prices. For example, the elasticity of

i a _ dn Pa _ —Pa dn po
demand of good a with respect to p, and pj are €}, = dpe n P (v P dps n

respectively. Thus, in a snobbish market, the absolute value of elasticity of demand

and € =
Po
Po—PatT(lo—La) (Latlp) +AB(a—3)
for good a with respect to p, and p;, decreases in advertising when a > %, and increases in advertising otherwise.
Similarly, in a snobbish market, the absolute value of the elasticity of demand for good b with respect to p, and p,
decreases in advertising when a < 2 and increases otherwise. The net result is that advertising effects 6?7”, e;b, egn

and ef,b in a way that raises the prices of both goods.
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market share effects described below are not too large, then advertising can increase the profits
of both firms. Thus, for certain parameters advertising can be non-combative, instead acting as
a public good to firms. This is made visually clear in Figure 6a. Advertising shifts some (or all)
of the diagonal lines and price response lines out in a way that pushes the price equilibrium in
the north east direction.

However, advertising has a greater positive effect on the price of the firm with the prestige
advantage. Intuitively, by increasing recognition that one firm has more high types, advertising
allows that firm to extract a higher price. In Figure 6a, advertising pushes the price equilibrium
out in a direction more favorable to the firm with the prestige advantage. Actually, if we
extended the results by allowing for a« ¢ [0,1], then advertising would lessen the price of
the firm with the prestige disadvantage because it would have to undercut its price to attract
customers.

Reputation motives also create interesting effects on firms” market shares. Advertising
benefits the market share of the firm with the more prestigious position, at the detriment of
the market share of the other. Intuitively, a firm preferred by more high status consumers
can use advertising to attract more customers. Even if firms are symmetrically located, then
asymmetries arise where the firm with the more prestigious position commands a higher price
and earns greater market share. This can explain why we sometimes see physically similar
or indistinguishable products with one earning greater market share and charging a price

premium. These results are summarized in Proposition 1.

Proposition 1 (Advertising’s Effect on Prices and Market Share in a Snobbish Market). In a
snobbish market, advertising by either firm weakly raises the prices of both firms, with greater positive
effect on the price of the firm with the prestige advantage. Advertising has a positive effect on the market
share of the firm with the more prestigious position, and a negative effect on the market share of the firm

with the less prestigious position.

I turn to a weakly conformist market next (see Definition 1). If equation (17) holds in a
weakly conformist market, then we get the equilibrium described by equations (14) - (16). It is
apparent that advertising then has the opposite effect, decreasing firms’ prices. The intuition
is that by strengthening consumers’ conformist motives, advertising increases the elasticity of
demand with respect to prices — when firms cut prices, more consumers rush to buy in due
to the reputation gains from others doing so. This heightens the price competition and induces

tfirms to converge on lower prices. Here, it is found that advertising has a greater negative
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effect on the price of the firm with the prestige disadvantage, because it has added need to
undercut its price to retain consumers.

Additionally, as in a snobbish market, we see that advertising benefits the market share
of the firm with the more prestigious position, at the detriment of the market share of the
other. Even if firms are symmetrically located, then the firm with the more prestigious position
commands a higher price and earns greater market share. However, there are no parameters for
which advertising benefits both firms, as in a snobbish market. These results are summarized

in Proposition 2.

Proposition 2 (Advertising’s Effect on Prices and Market Share in a Weakly Conformist Mar-
ket). In a weakly conformist market in which neither firm takes over, advertising by either firm weakly
lowers the prices of both firms, with greater negative effect on the price of the firm with the prestige
disadvantage. Advertising has a positive effect on the market share of the firm with the more prestigious

position, and a negative effect on the market share of the firm with the less prestigious position.

If price competition is sufficiently severe, then equation (17) may not hold in a conformist
market. That is, if product differentiation is sufficiently low relative to the intensity of advertis-
ing and conformity, then equation (17) does not hold. In this case, one firm wins all consumer
demand. Essentially, conformist motives overpower consumers’ transportation costs, and all
go to the most popular brand. It turns out that the the firm with the more prestigious positions
takes over the market, charging a limit-price. If equation (17) does not hold and firm A has a
more prestigious position, then it charges the highest price such that firm B cannot charge a

weakly positive price and earn any customers:

pi = — (b — L) (2~ fa— ) + AB(a— ) 18)
Py =0 (19)
n* =n, (20)

This price equilibrium is depicted in Figure 6b. It occurs when the D, and p,(p,) lines are
sufficiently high that they intersect the p,(py) line on the p,-axis.
If equation (17) does not hold and firm B has a more prestigious position, then it charges

the highest price such that no consumers patron firm A at any p, > 0:
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pa =0 1)
i = (b — ) (£ + ) — AB(a— ) @)

n* =mny (23)

This price equilibrium occurs when the D; and p,(py) lines are sufficiently low that they inter-
sect the p,(p,) line on the pp-axis. This single firm dominance is a result we could not get in
standard model of horizontal differentiation with zero production costs. Note that if firms are

symmetrically located, then equation (17) always holds in a weakly conformist market.

Pricing under Strong Conformity

Let’s now explore equilibrium prices in a market characterized by strong conformity. As shown
in Section IV, there may be multiple possible consumer partitions for given prices, and demand
is defined by a correspondence rather than a function.

This implies, as in Grilo et al. (2001), there may also be multiple equilibria at the pricing
stage. However, many of these price equilibria are unreasonable and rely on unusual off-
equilibrium consumer behavior where demand moves highly non-monotonically in prices. It
turns out that under a reasonable refinement firms’ revenues are uniquely determined in the
equilibrium of the pricing stage. The axiom below is predicated on the premise that when there
are three possible consumers partitions for a given price vector, firms anticipate consumers

settling on the partition most beneficial to the firm with the cheaper product.

Axiom 1 (Cheaper is Better). If price pair (py, pa) can induce three possible partitions n,, n, and
i € (0,1) and p, # pp, then consumers settle on the partition giving the highest market share to the

firm with the lower price (n, if pa < pp and ny, if pa > pp).

I assume Axiom 1 holds throughout the analysis that follows. This imposes a certain de-
gree of monotonicity on the movement of demand with respect to prices, so that when prices
move from the north west to the south east of the (py, p,) quadrant in Figure 4b, the antici-
pated demand partitions generally move from firm B earning greater share to firm A. Under

this refinement, firms’ equilibrium revenues are uniquely determined in the pricing stage, as
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described in Proposition 3.%2

Proposition 3 (Strongly Conformist Price Equilibrium). Consider a strongly conformist market
with ¢, < £, Under Axiom 1, the set of equilibria at the pricing stage is as follows. If D1 and D,

intersect the p,-axis, then p; = 0, n* = n, and

i = Tl — o) (la +05) + ABla— 2) (1)

If Dy and D intersect the py-axis, then p, = 0, n* = ny, and

pi = Tl — ) (2~ o~ 1) — ABla—2) 25)

Otherwise, p; = pj, = 0, and n* € {f, n,, np}.

These equilibria are depicted in Figure 7. The intuition as to why both firms may earn zero
revenues is that as conformity grows very large, product differentiation matters comparatively
less, and we get an equilibrium resembling Bertrand competition. However, if prestige effects

are sufficiently large, then one firm may takeover and earn positive revenues.

Pa D, Pa D, Pa
D,
nb .7 nb
. D,
/// D1 np
ny 7 ny
, Mg
g Dy
’ * *
R a (v pp) m
* % ¢ Pv * ok Pb
(P2, i) P (P2, )
(a) Bertrand Equilibrium (b) Firm A Takeover (c) Firm B Takeover

Figure 7: Price Equilibria in Strongly Conformist Market

VI PERSUASIVE ADVERTISING EQUILIBRIA

Turning to the main motivation of the paper, I incorporate firm location, advertising and entry

choices, characterizing the equilibria of the full game. It will be seen how these market variables

#0ne could obtain the same equilibrium described in Proposition 3 by applying the invariance axiom introduced
in Grilo et al. (2001) in combination with the following axiom: If price pair (pp, ps) can induce partitions n,, ny
and 71 € (0,1) and p; # pp, then consumers do not settle on the partition giving the highest market share to the
firm with the higher price (1}, if p, < pp and n, if p, > pp). The invariance axiom says that if price pair (py, pa)
induces consumer partition n*, then (p, + z, ps + z) induces the same partition n* where z is an arbitrary constant,
(pp +2,pa+2) > (0,0) and all consumers want to buy. In other words, if consumer utility for each good is added
or subtracted by an identical constant, then consumers buy the same goods.
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are affected by snobbish and conformist demand, and whether such signaling motives can
explain the empirical regularities outlined in the introduction.

Firm B chooses whether to enter, ¢, and how much to advertise A, given ¢, and A,, and firm
A must chooses ¢, and how much to advertise A, given the subsequent influence those choices
will have on firm B. As a benchmark of comparison, it is useful to begin with the canonical

case of a market without status motives = 0.

Proposition 4 (Equilibrium of Standard Market). If B = 0, then there exists a unique equilibrium

in which firm B enters, firms locate at opposite ends {;; € {0,1} and {; =1 — {;, and do not advertise

1
3

Ay = Ay =0, thus charging equivalent prices p; = p;, = T and evenly splitting the market n* =

The intuition is as follows. Firm B enters because there are always positive profits to be had
with zero production cost. Firms move as far apart as possible to avoid price competition, “the
principal of maximal differentiation.” Zero advertising takes place because there are no status
motives to capture.

A similar comparison could be drawn by studying a “full information version” of the
model, as traditional in the signaling literature, where the public has complete knowledge
of each consumer’s x and no informational asymmetries persist. If consumer identities are
known, then consumers are unable to affect their perceived status through consumption, im-
plying that their choices rely on weighing only their horizontal preferences and relative prices.
In such a game, firms have no incentive to advertise, yielding the equilibrium described in
Proposition 4 above. Such signaling free setups do not explain the role of persuasive advertis-
ing, asymmetries in the prices and market shares of physically similar goods, and the barriers

to entry often faced in heavily advertised markets.

Equilibria of Snobbish Market

If firm B enters and, without loss of generality, locates to the right of firm A (¢, < ¢;), then firm
profit functions at the location and advertising stage(s), incorporating the price equilibrium, are
given by:

(30— )2+ b+0)+raE ) ¢

ﬂa(fa, Aa; Ly, Ab) = */\3 (26)
2’((&, — Ea) + )\g 2

(Z(l —La) (4 — Lo — L) + A1 —)E )2
ZT(&, — Eu) + )\g

Cc
71’1,(&,, Ap; 4y, )\a) = — i)\% (27)
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If firm B locates to the left of firm A, then firm profit functions can be found by flipping the
a and b terms in equations (26) - (27) above.*> Note that the profits functions given in equations
(26) - (27) are discontinuous at ¢, = ¢, when a # % Even-though an equilibrium exists at the
pricing stage, this discontinuity implies that establishing the existence of an equilibrium at the
location and advertising stages is not trivial (Dasgupta and Maskin, 1986; Simon, 1987).4*

However, note that in any equilibrium, if it exists, firm B enters because there are always
positive profits to be had. For example, firm B can locate at any ¢, # ¢, without advertising
Ap = 0 and earn positive profits. These profits may be higher than firm B could earn without
status motives f = 0. Although only shown here for the case of two firms, this sheds some
light on the abundance of brands often observed in snobbish markets.

In order to ensure existence, firm B’s profits should not be maximized near the discontinuity
lp = {,. 1 find that if either a € [3,3], or & € [0,3) U (3,1] and B is not too large, then firm B’s

profits are not maximized near the discontinuity, and there exists an equilibrium.

Proposition 5 (Existence of Equilibrium in Snobbish Market). Suppose B > 0. If either a € [3, 3],

ora € [0,3) U (3,1] and B is not too large, then there exists an equilibrium of the game.

The intuition for these conditions facilitating the existence of equilibrium is as follows.
There are two forces at play in firm B’s location choice. The first is the traditional force,
described in Proposition 4, of avoiding price competition by locating as far from firm A as
possible. However, status motives introduce a second force. It comes from choosing a location
that appeals to high types, giving one’s product greater prestige, and the ability to extract
a higher price. If o ¢ [%, %] and f is very large, then firm B may not sufficiently fear price
competition to be driven to an end. All else equal, it may extract such a high price that it
prefers to drift towards ¢, to be closer to a greater quantity of consumers and improve its
market share. When this second force comes to dominate, firm B may wish to locate as close
as possible to the discontinuity ¢, = /,, preventing the existence of an equilibrium.

In the cases where it exists, the next proposition characterizes equilibrium properties related
to advertising, prices and market share in Proposition 6. Note that closed-form solutions of the

equilibrium do not exist.

BIf 4, = l,and a« > %, then firm A (firm B) earns profits given by equation (26) (by equation (27)); and if ¢, = ¢,
and o < %, then firm A (firm B) earns profits given by equation (27) (by equation (26)). See end of section IV.

44 A large literature studies issues arising from the existence of equilibria at both the pricing and location stages
of product differentiation models (see Shaked and Sutton (1987, pp.132-133) for a summary). Many describe the
characteristics of an equilibrium, should it exist, without guaranteeing its existence (Prescott and Visscher, 1977;
Lane, 1980; Neven, 1987; Shaked and Sutton, 1987).

29



Proposition 6 (Equilibrium of Snobbish Market). Suppose p > 0. If either a & [%, %], or a €
[0,3) U (3,1] and B is not too large, then in equilibrium:

(1) Firm B enters.

(2) Total advertising is positive.

(3) Firm B locates at an end.

(4) The firm with the prestigious advantage charges a higher price and earns greater market share.

Propositions 1 and 6 capture many of the stylized fact observed in snobbish markets: an
abundance of brands; inflated prices; and the greater market share, price and advertising ef-
forts of the more prestigious. (1), (3) and (4) are unsurprising given the prior analysis. Total
advertising is positive because when there are zero advertisements, then at least one, and pos-
sibly both firms have positive marginal revenues from advertising, while the marginal cost is
Zero.

To give a fuller picture of the equilibria, I provide numerical solutions in Figure 8. The
numerical solutions shed light on how changes in B and « affect market variables, as the
envelope theorem cannot be applied to analytically derive these comparative statics due to
potential non-differentiability in firms’ best reply functions. Figure 8 shows firm prices, market
shares, advertising levels and profits for various & and B, assuming ¢ = 7 = 2. In all the
equilibria pictured, it is found that firm A locates at the end with the prestige advantage

¢; = 1 and firm B locates at the other end ¢; = 0. Figure 8 suggests that total advertising

expenditures and firm prices increase in B. Except when firms have symmetric prestige a = 3,
it is found that firm A invests more in advertising than firm B because it has greater marginal
revenues from advertising. Furthermore, as  increases or & moves to an end, the dispersion in

tirm prices, market shares and profits widens as status motives carry greater weight.
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Figure 8: Numerical Solution in Snobbish Market

Snobbery B on the x-axis. In descending rows: prices, advertising, market shares and profits on
the y-axis. In columns, from left to right: « = 0.2, « = 0.4 and « = 0.5. In all equilibria depicted,
£; =1and ¢; = 0. Assumes ¢ = T = 2. Calculated using Matlab.

Equilibria of Conformist Market

Turning to the conformist case, let’s see if the model can shed light on the barriers to entry
often created in such markets by well advertised and branded firms. As before, I first establish

the existence of an equilibrium.
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Proposition 7 (Existence of Equilibrium in Conformist Market). If B < 0, then there exists an

equilibrium of the game.

Firm A can pursue one of two classes of strategies: accommodate firm B’s entry, or deter
firm B’s entry. Firm A can deter firm B’s entry by choosing a prestigious enough position, and
advertising heavily enough that firm B could not earn positive profits from entering. I consider
equilibria where firm B does not enter if it cannot earn positive profits from entry.

In order for an entry deterrence strategy to exist, B needs to be sufficiently negative, creating
adequate consumer conformity for firm A to capture. If B is sufficiently negative, then there
exists a compact set of strategies /A C [0, 1]2 such that if (¢;,A,) € A, then firm B cannot earn
positive profits from entry. Additionally, in order for deterring entry to be profitable, the cost
of advertising must be sufficiently small. If these two criteria are met, then firm A chooses
(g, Ag) € A, deterring firm B’s entry and seizing monopoly rents.

If firm A chooses to accommodate firm B’s entry, then firms locate at opposite ends. Firm
A can take the more prestigious end. Firm A only advertises if the positive market share effect
of advertising significantly outweighs the negative price effect. This may occur if a ¢ [3,3],
but does not occur if & € [%, %] Firm B never advertises because, as the firm with the less
prestigious position, it can only lose market share and price from advertising. Proposition 8

fully characterizes the equilibria.

Proposition 8 (Equilibrium of Conformist Market). Suppose p < 0. If B is sufficiently low and c is
sufficiently small, then firm A chooses some location and positive level of advertising such that it deters
firm B’s entry and allows firm A to capture monopoly profits. Otherwise, firms locates at opposite ends
0y €{0,1} and £; =1 — ¢}, firm B does not advertise A; = 0, and firm A does not advertise A} = 0 if

w € [%,3], and might advertise otherwise Aj > 0if « & [3,3].

Interestingly, it may be the case that firm B’s entry would make firm A’s entry deterring
strategy sub optimal. In other words, it may be the case that if firm B happened to enter when
firm A chose ({5, A;) € A, then firm A’s strategy would no longer be optimal. However, firm
A rationally anticipates that firm B would not enter, thus allowing firm A to gain monopoly
power.45 The intuition resembles that of the chain store paradox (Selten, 1978). In the language
of the chain store paradox, firm A’s location and advertising choice can serve as a commitment

to fight by generating harsh conditions of price competition upon firm B’s entry.

451t is shown in the proof of Proposition 8 that for certain parameters it is can also be the case that firm A would
choose (¢4, Aq) € A regardless of whether firm B entered.
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Another striking aspect of this result is the strength of first mover advantage implied to
tirm A. For example, there does not exist an equilibrium in which firm B takes over. In order
for firm B to take over, firm A would have to act non-rationally or there would have to be an
unanticipated shock to the social status function. In other words, firms would have to be out
of equilibrium. The strength of the first mover advantage in the game captures the strength
of the first mover advantage observed in conformist markets. Unlike many other models of
entry deterrence, this result does not require assumptions about a specific production or cost
function implying economies of scale. Indeed, the model assumed zero cost to production.
If the model incorporated a fixed cost of production, then firm B’s entry would be even less

likely.

VII WELFARE

With the above equilibria in mind, let’s explore the implications for the old question of the
welfare consequences of persuasive advertising. As mentioned, since this model has a fixed
preference, it easily lends to welfare analysis.

Without loss of generality, suppose both firms enter the market and ¢; < ¢;. The equilib-
rium levels of consumer surplus (“CS”), producer surplus (“PS”) and total surplus (“TS” = CS
+ PS) are given below. Consumer surplus is equivalent to consumers’ valuation of the good,
minus their money spent and transportation costs incurred, plus their aggregated reputational
utility from signaling. Producer surplus is equal to firms’ profits. Furthermore, total surplus is
equal to producer surplus plus consumer surplus, where money spent by consumers cancels

with firm revenues, representing a transfer of welfare from consumers to firms.

n* 1
cs = o ([ (- fPdxt | (- G0 - rpi s (- np) b EG()
good value transport costs expenditures reputational surplus
c c
PS* = mps + (1= )pp — (SA+ SAF)
-
revenues advertising cost
n* 1 c c
TS* = o —T(/O (x — 05)2dx + /n*(x — 05)2dx) — (52\;‘2 + E"ZZ) +  EG()
d val N
good value ransport costs advertising cost reputational surplus
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The consumer reputational surplus is calculated as follows.

n*% On s(x)dx + (1—n*)1i*n* /nis(x) dx + (1—}\*)/015(35) dx
1
:/0 s(x) dx

= E(s(x))

The first term in the calculation of consumer’s reputational surplus is the mass of consumers
who purchase good a (n*) multiplied by both the fraction of such consumers whose partner
receives an advertisement (A*), and the status inference of their partners (nl—* fon* s(x) dx). The
second term is the same calculation for consumers purchasing good b. The last term is the frac-
tion of the public that does not receive an advertisement (1 — A*), multiplied by their inference
of a random consumer’s status ( fol s(x) dx). The main thing to notice is that advertising A*
does not affect consumer surplus from signaling. This is a consequence of the law of iterated
expectations, and generalizes to any social status function, firm locations, advertising, prices,
or entry decisions.

As mentioned in Section I, since status signaling is a zero-sum game, advertising can affect
which consumer gets what portion of that reputational utility pie, but cannot affect the overall
size of the pie (Frank, 2005; Heffetz and Frank, 2011). In other words, if one consumer’s
perceived status goes up by a certain amount, then other consumer’s perceived status must go
down by a proportional amount, as the average perceived status must be held constant. On
aggregate, any reputational gains and losses cancel out, and advertising has zero effect on the
aggregate consumer surplus from signaling.

Furthermore, since advertising is costly to producers, it negatively affects producer and
total surplus. Thus, persuasive advertising is found to be wasteful, and the social planner
would select zero persuasive advertising. However, this result should be judged in context, as
it could be perturbed in several ways: for example, by adopting a non-expected reputational
utility framework; or modeling the utility of the public, and allowing for the public’s utility to
depend in some way on their inference of the consumer’s type.*°

However, perhaps more interestingly, advertising indirectly affects consumer surplus through

other channels. In the cases where advertising increases prices, it leads to a transfer of welfare

46The latter may be a more natural analysis if we modeled the public as taking an action, such in a mating or an
employee-employer matching game, where there could be higher returns to the public from certain allocations of
matches.
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from consumers to firms. Furthermore, advertising can raise the transportation costs con-
sumers incur in a couple ways. First, advertising creates signaling motives that lead some
consumers to purchase products they otherwise would not. In other words, it induces con-
sumers to not fully respect their horizontal preferences in favor of status motives. The ar-
gument that advertising raises welfare by building brand prestige (Nichols, 1985; Becker and
Murphy, 1993) fails to consider that advertising also increases the reputational cost from an
alternative brand, or not purchasing. Some consumers may ex-ante prefer zero advertising,
even if it causes switch to their choices. Second, advertising can limit entry in the conformist
case, thus increasing consumers’ transportation costs through this mechanism as well.

This helps bring micro foundation to the old and debated sentiment that persuasive ad-
vertising can have harmful consequences for consumers and society, by improving our under-
standing of the channels through which this may take place (Dixit and Norman, 1978). Indeed,
while the welfare consequences from the price effects of advertising have been heavily dis-
cussed, the welfare consequences from advertising inducing consumers to not fully respect
their horizontal preferences and increasing their transportation costs are less often discussed,
if at all (Bagwell, 2007). It should be clarified that this paper does not try to address the welfare

consequences from other forms of advertising, such as informative advertising.

VIII CONCLUSION

This paper provides a micro-foundation for persuasive advertising, using an approach inspired
by the literature on Veblen effects. The fundamental premise is that consumers buy products
to signal a reputable social identity, and that advertising makes this signaling possible by
establishing connections in the minds of spectators between products and status claims. This
signaling is dominated by one of two consumer motives — conformism or the desire to fit in
and snobbism or the desire to stand out. This framework brings a new perspective to spatial
models of firm competition.

In snobbish markets, it shows, persuasive advertising reduces the elasticity of demand,
generating inflated prices and profits, and facilitating the entry of new firms. In this setting,
advertising can be mutually beneficial to firms. These results help make sense of the abundance
of designer products and supranormal prices observed in such markets. They also help to
explain how, even when goods are almost indistinguishable, more prestigious firms are able

to use advertising to command a greater price and market share — causing price dispersion.
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They explain, in short, certain puzzling failures of the law of one price.

In conformist markets, by contrast, advertising turns out to be highly combative because it
heightens, rather than lessens, price competition. Here, a first mover may use advertising to
deter the entry of new firms and gain monopoly power. This entry deterrence holds even when
production costs are zero and entry is free. In contrast to previous models of advertising’s entry
deterrence, my model explains how demand is influenced to the benefit of the first mover. This
helps to explain the near-religious brand loyalty that consumers often form to the first mover
in their region, as well as the high market concentrations found in conformist settings.

These results suggest that empirical advertising research may benefit by focusing on the
conspicuousness of the goods marketed and by carefully distinguishing between snobbish and
conformist settings. Future research may empirically test these predictions about advertising’s
differential effects in the two kinds of markets. Furthermore, from a theoretical perspective,
the underlying approach of superimposing a social signaling game on a spatial model can
be applied to other questions. The framework may be adopted to study the effects of other
types of consumer motives beyond snobbery or conformity on firm competition. It may also be
extended beyond economic to electoral activity on the hypothesis that in voting, no less than
in purchasing, individuals make their selection not only to achieve desired policies, but also to

signal their political values to others.
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A SOCIAL STATUS
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Figure 9: Reputation Gain Function Implied by Social Status Function
s(x) = B(x — a)?
Sapp(n) = =%+ AB(a - 3)

B TIE-BREAKING RULE FOR UNDIFFERENTIATED FIRMS

If firms choose alike locations ¢, = ¢}, then the single crossing property of consumer demand
fails, and demand can, but does not necessarily have to follow the cut-off rule described in
Lemma 1. This issue also arises in the standard Hotelling model without status motives.

The Hotelling literature usually accommodates this by assuming, a la Bertrand competition,
that homogeneous firms evenly split the market at n = 1 if they charge equivalent prices, and
the firm with the lower price captures all demand if they charge different prices. I impose the
same tie-breaking rule here in the case of a standard market where A = 0.

However, this is not always a possible demand partition in a market with reputational
motives. For example, in a snobbish market, some consumers might still shop at the higher
priced firm even if firms are undifferentiated. Furthermore, in a conformist market, consumers
prefer to all buy from same firm when alike firms charge alike prices.

To extend the tie-breaking rule to the cases of snobbery and conformity, I assume that

demand follows the partition described in the analysis preceding that is most advantageous to
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tirm A. This helps ensure the existence of equilibria by making firm A’s profit function upper-
semi continuous in (¢,, A,). For example, consider snobbish market in which a > % and the
firm to the left has a prestige advantage. I then assume firm A captures the demand described

_ pbfpa‘F)‘,B(“*%)

by it being to the left as in equation (13) with ¢, = {},: i = v . If instead & < } and
3

2
AB > 0, then firm A captures demand: 7 = %ﬁ;ﬁ(g_“)
5

In a conformist market, the lack of differentiation between firms implies the market is

characterized by strong conformity. If the firm to the left has a prestige advantage and a < 1,
then I assume demand follows the partition described by the strongly conformist case with
firm A to the left as in Figure 4b. If instead the firm to the right has a prestige advantage and
a < 3, then I assume that firm A captures the demand described by the strongly conformist

case where £, > ¢}, (constructed by flipping the a and b terms in Figure 4b).

C MONOPOLY PRICING

Here, I establish prices in the monopoly subgame resulting from firm B not entering the market.
In congruence with the oligopoly subgame, I maintain the traditional assumption that v is
sufficiently large that a monopolist supplies the whole market.

The calculation of the signaling gains from purchasing good a parallels that in the oligopoly
case at the beginning of the section. Here, the signaling gains from good a4, call it S,,¢, are the
perceived status of a consumer who purchases less that of a consumer who picks the outside
option of not purchasing (rather than less that of a consumer who purchases good b). Since
every consumer purchases in equilibrium, the signaling gains from purchasing are determined
by the advertisement receiving public’s off-equilibrium beliefs about a consumer’s identity
should she not purchase.*

I restrict attention to the following off-equilibrium beliefs. A consumer who does not pur-
chase is believed to be the consumer at the end furthest from the good and, thus benefiting
most from foregoing purchase. Thatis, p(x =1|@,Q) =1if{, < and p(x =0]|Q0,Q) =1
if {; > 1. If ¢, = %, then consumers at both ends benefit equally from not purchasing. In
this case, I assume that a consumer who does not purchase is believed to be at the end with
the lower social status: p(x =1|®,Q) =1if > 0anda > 3, orif < 0and a < }; and
p(x =0]2,Q) = 1 otherwise.*® These off-equilibrium beliefs are reasonable and congruent
with the off-equilibrium beliefs assumed in an oligopolistic market.

If a consumer who foregoes purchase is believed to be at end x = 1, then S,/ = )\,B(% — ).
If a consumer who does not purchase is believed to be at end x = 0, then S,,p = AB(a — %)

Firm A charges the highest price such that a consumer located at the furthest end is just

#7Just as in the conformist case with takeover, where the signaling gains from the favored good are determined
by off-equilibrium beliefs about a consumer’s identity should she purchase the less favored good.

48This makes firm A’s profit function upper semi-continuous at ¢, = %, helping ensure the existence of an
equilibria.
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indifferent to purchasing Uy (a) = Uy(@). Firm A’s monopoly price, and likewise revenues, is:

0—T(1—L)* +AB(a—3) ifl, < %
1 1
orl,=-,<0and a < -
pat = "2 2 (28)
orf, = E,,B>Oand(x2 5
(v — 02— AB(a— 1) otherwise
D PROOQOFS

Proof of Lemma 1

A proof by contradiction is given here. Suppose not. Without loss of generality (WLOG),
suppose ¢, < {},. Furthermore, suppose a consumer at some point x" € [0, 1] purchases good b
while a consumer at x” € (x’, 1] purchases good a. Let S, € it and S; € R denote the signaling
value of choosing goods A and B respectively. For this to be equilibrium behavior, it must be
that the expected utility gains to consumer x” from good a over good b are weakly greater than
that of consumer x’.

Upi(a) — U (b) > Uy (a) — Uy (b)
( £u>2_Pa+Sa)_(U_T(x”_gb)Z_Pb"’Sb)
2> U_T(x _Ea)z_Pa“‘Sa) - (U_T<x/—£b)2_Pb+Sb)q

Canceling like terms, this is equivalent to —(x” — ;)% + (x" — €)% > —(x' — £,)> + (x' — £,)*.
Further simplifying, this is equivalent to x”” < x’. This is a contradiction.

Proof of Lemma 2

(=) Suppose S,/,(n) = kn + c. Equation (11) in Corneo and Jeanne (1997) shows that S,/,(n)
can be rationalized by any social status function of the form s(x) = (1 —2x)S,,(x) + x(1 —
x)S; /,(x) +d where d is an arbitrary constant. This yields s(x) = (1 —2x)(kx +¢) + x(1 —
x)k+d = —3kx* 4 2x(k — ¢) + cs + d. s(x) is quadratic, s” (x) = —6k, and S, p(n) = k.

(<) Let s(x) = k1x2 4+ kpx + c. Then, S p(n) = 2 [ s(x)dx — 2 f =-hm+1)-&

n
Furthermore, s”(x) = 2k; and S}, ,(n) = _%1,

Proof of Proposition 1

Suppose B > 0. Furthermore, WLOG, suppose ¢; < ¢, and a« > % Then, % = ocg > é’j\; =

(1- oc)g > 0. Additionally:

dn® _ [20(by — la) + A5 )[a5] =[5l — La) 2+ La+ t) + AaB ][]
dA [2T(l, — o) + AL ]2

The denominator is always positive. Thus, the sign of % is the sign of the numerator. The
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numerator is positive if £, + ¢, < 6a —2, zero if ¢, + {;, = 6« — 2, and negative if £, 4 ¢, < 6a —2.
The same technique can lze applied to show that W > 0if b+ 4, > 6a — 2, ‘f;}\ = 0 if
ly+ 0y, = 6a — 2 and d(ld_)\" ) < 0 otherwise.

Proof of Proposition 2

Suppose B < 0 and neither firm takes over the market. Furthermore, WLOG, suppose £, < ¢
and a < % Then, % =(1- (x)ﬂ < dp" = ucﬁ < 0. The value of dA is given in the proof of
Proposition 1. The denominator of 4% “x is always positive. Thus, the sign of an” “x is the sign of

the numerator. The numerator of ‘% is greater than zero if ¢, + ¢, > 6a — 2, equals zero if
ly+ 10y >=na—2and is negative otherwise The same technique can be applied to show that
W>Oif€a+€b<6zx 2, d)\ =0if l,+ 4, = 60 —2 and ( ") < 0 otherwise. Finally,

if £, = {, then the market is characterized by strong conformlty SO the proposition does not
apply.

Proof of Proposition 3

Suppose Axiom 1 holds in a strongly conformist market.

First, consider Figure 7a where the D and D, lines lie on opposite sides of the 45 degree
line. I will show that no strictly positive price vector (pa, pp) > (0,0) can be a price equilibrium.
Recall that on the 45 degree line partitions n,, n, and 7 are possible, and on the D; and D,
lines only partitions n, and n;, are possible. Consider a strictly positive price vector to the
right of 45 degree line with partition n,. This cannot be a price equilibrium because firm B
can lower its price to some point to the left of the 45 degree line and earn positive revenues.
The same applies to any strictly positive price vector to the left of the 45 degree line with
partition n;, because firm A lower its price and earn positive revenues. Additionally, there is
no strictly positive price vector on the D; line (D; line) with partition n; (n,) that can be a price
equilibrium, because firm A (firm B) can raise its price by an arbitrarily small epsilon and earn
positive revues. Similarly, there is no strictly positive price vector on the 45 degree line with
consumer partition n,, 1, or 71 that can be a price equilibrium, because one firm would have an
incentive to lower its price by an arbitrarily small epsilon and earn greater revenues. Thus, we
are only left with price vectors for which one or both of the firms charge a zero price. Consider
a price vector such that p, = 0 and p, > 0. This cannot be a price equilibrium, because firm
B could improve its revenues by raising its price by some arbitrarily small epsilon and earning
market share n;,. The same holds mutatis mutandis for any price vector such that p, > 0 and
pa = 0. We are left to prove that the price vector (ps, py) = (0,0) can be supported as an
equilibrium for any consumer partition n* € {1, n,,n,}. At such a price vector, both firms earn
zero revenues. This zero price vector can be supported as an equilibrium if consumers settle on
the following partitions off the equilibrium path: consumers settle on partition n; at the point
on the D; line where p, = 0, and consumers settle on partition 7, at the point on the D; line
where p, = 0. In this case, neither firm can improve its revenues by raising its price. Thus,
(Pa, pp) = (0,0) is a price equilibrium.

Next, consider the case of Figure 7b where the D; and D; lines lie above the 45 degree line.

There is no price vector on the D; line or above it with partition n = n; that can be supported
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as a price equilibrium, because firm A could lower its price and earn positive revenues. Fur-
thermore, no price vector on the D; line with n = n, can be supported as a price equilibrium,
because firm B can raise its price by epsilon and capture the market. This leaves us with price
vectors on the D; line with partition n,, and price vectors below it. There cannot exist a price
equilibrium below the D; line, because firm A would have an incentive to raise its price. There
also cannot be a price equilibrium on the Dy line with strictly positive prices, because one firm
would have an incentive to lower its price and improve its revenues by capturing the market.
This leaves only the price vector on the D; line such that p, = 0. This can be supported as
a price equilibrium if consumers settle on partition n,, because then neither firm can improve
its revenues by changing its price. The same arguments apply mutatis mutandis to the case of
Figure 7c where the D; and D, lie to the right of the 45 degree line.

Proof of Proposition 4

Suppose B = 0. For convenience, I denote firm strategies as pairs (¢, A;) and (¢, Ay). The price
strategies firms associate with their location and advertising choices are given by equations (14)
- (15). First, let’s consider an equilibrium where £; > /;. The profit functions of firms at the

location and advertising stages are:

_ T
18

T c
Ty = E(gb - ga)(4 — by — gb)z - EA%

c

From these profit functions, it is apparent that neither firm advertises in any equilibrium
dﬂa()\argm)\bleb) — dﬂb()\mﬁm)\bréb)
dha = o
A locates at some ¢, € [0,1). Firm B’s strategy (1,0) strictly dominates any other strategy

(¢y,0) such that ¢, > ¢, since %W > 0 for all ¢, > ¢,. Similarly, given that firm A
anticipates firm B choosing strategy (1,0), firm A’s strategy (0,0) strictly dominates any other
strategy (/,,0) such that ¢, < ¢} since %W < 0 for all ¢, < 1. Thus, (4;,A,) = (0,0)
and (£p, Ap) = (1,0) is an equilibrium. Furthermore, firms are indifferent between locating at

since

= —c < 0. Next, I examine firm locations. Suppose firm

either of opposing ends, because each earns profits 5 in either case. Therefore, (£;,A;) = (1,0)
and (¢p,Ap) = (0,0) is another equilibrium. There are no other equilibria since firms do not
advertise in any equilibrium and must locate at opposite ends.

Proof of Proposition 5

Suppose B > 0. Suppose either a € [, 2], or a € [0,3) U (3,1] and B is not too large. The

proof proceeds as follows. I begin by evaluating and establishing the existence of firm B’s best
response ({3, ;) € [0,1]% to any firm A strategy (¢, As) € [0,1]?. Following, I demonstrate the
existence of firm A’s maximization over strategies (£,,A,) € [0,1]%, where firm A incorporates
tirm B’s best response into its program.

Given firm A chooses some ({;,A;) € [0,1]?, firm B must decide between locating to the
left or right of firm A. Let firm B consider maximizing profits on each side of ¢, in turn.
Let TX(4,,A,) : [0,1]2 — [0,1]% denote firm B’s best response such that £, < ¢,. Similarly, let
TR(4,,7A,) : [0,1]> — [0,1]? denote firm B’s best response such that ¢, > ¢,. I show below that
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i) Tt (¢4, A,) and TR(4,, A,) are well-defined upper hemi-continuous correspondences, ii) 25 =0
for all (¢%,AL) € T'* and iii) £} =1 for all (¢X,AX) € TR. For any given (£,,A,) € [0,1]?, firm
B’s profits to the left ¢, < ¢, and right ¢, > ¢, of firm A are given respectively by:

ﬂﬁ(fh, Ab; Ea/ /\IZ) = ( plI; )2 - EAI% (29)
2t(L, — by) —|—)\§ 2
R \2
R Uy Aps o A) = Pb) _fe (30)
b (b, A ) ety 1Al 2"

where pp = $(l; — ) (24 Lo+ 0p) + /\txg, pr =3y —La)(4— by — ) + A (1 — (x)g and A =
Ag + Ap — AgAp. Firm B’s profits when ¢, = {, are given by (29) if a < %, and equation
(30) otherwise. Thus, technically firm B’s profits are discontinuous at ¢, = ¢, when a # 1.
However, it will be shown that firm B does not locate at the discontinuity. For exposition’s
sake, consider firm B’s maximization of (29) on the domain 0 < ¢, < ¢, and A, € [0,1], and
firm B’s maximization of (30) on the domain ¢, < ¢, <1 and A, € [0,1]. The partial derivative
of equation (29) with respect to ¢; is:

dry _ —% (1= ) pi( 20t — ) + AR ] +27p)" 31)
o [27(ta — ) + A5 2

I will show that equation (31) is strictly negative for any ¢, < ¢,. This implies that ¢/} = 0
for all (¢}, AL) € T*(¢,,As). The denominator of equation (31) is always positive. Thus, the
sign of the derivative is given by the sign of the numerator. Setting the numerator less than or
equal to zero and simplifying yields:

2T(2 4+ 20,)(fa — 8,) + (2 + Zﬁb))tg > T(la — 00) 2+ Lo+ £,) + AaB (32)

Note that 27(2 + 20)({y — £y) > T(Ly — £y)(2 + €5 + £p) simplifies to 2 + 3¢, > {,, which
holds for all location pairs. Furthermore, (2 + 2£b))x§ > AaBif a < % Thus, inequality
(32) holds if « < 3. If & > % and B is not too large, then inequality (32) still holds even if
2+ 2&,)/\% < Aap, as the size of the first terms on each side of inequality (32) dominate the
second. This implies that ¢/} = 0 for all (¢£,A}) € TL(4,,A,). Applying the same procedure to
the derivative of equation (30) with respect to ¢, demonstrates that /X = 1 for all (¢X,AR) €
TR(ly, Ay).

Denote firm B’s optimized profits to the left of firm A as né* (ba, Ma) = 7TbL (%, )\5; la, Ag)
where (ﬁbL, )\bL) € I't(¢,,A,), and firm B’s optimized profits to the right of firm A as nllf* (Lo, Ag) =
7'(5 (Ef,/\f;fa,/\a) where (5,1;, Af) € TR(4,,As). Note that firm A’s profit function defined by
equation (29) is continuous in ¢}, Ay, £, and A, over the compact constraint set 0 < ¢, < ¢, and
0 < Ay < 1. The same applies for firm A’s profit function defined by equation (30) over the
compact constraint set £, < ¢, <1and 0 < A, < 1. It then follows from Berges Theorem of the
Maximum that i) FL(KQ, Ag) and T R(Ea, Aq) are well-defined upper hemi-continuous correspon-
dences and ii) 715* (€a,Ag) and nﬁ* (€4, Ag) are continuous functions (Border, 1985, p.64).

Next, I move to firm A’s problem. Define L € [0, 1]? as the set of firm A strategies that make
firm B’s profits at least as great from locating to the right of firm A as to the left of firm A:
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{(a, 2a)|0 < 4, <1, 0< A, <1, and 7tk (0o, Ag) < 7T (4a, Ag)}. Similarly, define R € [0,1]?
as the set of firm A strategies that make firm B’s profits at least as great from locating to the
left of firm A as to the right of firm A: {(4;,1,)[0 < ¢, <1, 0< A, <1, and nf*(ﬁa,/\a) <
7'[5*(5”, Aq)}. Since 7'[5* (£q,Aq) and nﬁ*(ﬁa,/\a) are continuous, L(¢,, A,;) and R(¢,, A,) are closed
sets. Additionally, L(¢,, A;) and R(¥,, A,) are bounded within [0, 1]2. Together, this implies that
L(¢,, Ag) and R(¥,, A,) are compact sets.

It will be shown that firm A’s maximization problem can be reduced to choosing between

the two programs below:

(31— L)(B+ L) +Aab)?

L Ci2
max 7T, (€, Ag) = —A (33)
sy, T lbar ) 20(1 — £,) + AL 27
where A = A, + Ay — ApA, and (1,A5) € TR(4,,A,), or
T(0)(4—0,) + A(1—a)b)?
max 71y (Lg, Ag) = Sl )t </5 wsr %Ag (34)
(ara)ER 27(4y) + A5

where A = A, + A, — ApA, and (0,A,) € TE(4,, A,). Note that the above formulation of firm A’s
programs assumes that firm A retains the profit function described when ¢, = ¢,. However,
the tie-breaking rule at ¢, = ¢; implies that firm A’s profits at such a location pair depends on
whether « z % I will show that there does not exist (¢,,A,) € L such that ¢, = 1 and there
does not exist (£,,A;) € R such that ¢, = 0. Since Ef =1 for all (E{f, )\5) e TR and fé = 0 for
all (¢&,AL) e T'L, this is sufficient to establish that firm A’s problem can be reduced to the two
programs above.

Suppose ({5,A;) € Land 4, = 1. If & < %, then firm B’s profits are described by equation
(29) for all ¢, < ¢, = 1. As shown above, this implies firm B locates at ¢, = 0 < ¢, = 1. Thus,
(bg,Ng) & L. If a > %, then firm B’s profits are described by equation (29) for all ¢, < ¢, =1
and by equation (30) when ¢, = ¢, = 1. Note that firm B’s profits are lower in equation (30)
than in equation (29) given ¢, = ¢, = 1, and any A}, A,. Thus, firm B’s optimal location must
come from maximization of equation (29) over ¢, < ¢,, and firm B chooses ¢, = 0 < {, = 1.
Thus, (¢;,A,) € L. The same technique can be applied to show that does not exist (¢;,A;) € R
such that ¢, = 0. This demonstrates that firm A’s problem can be reduced to the two programs
above.

Next, I show that there exists a solution to each of firm A’s programs above. Note that
rL(l,,Az) and TR(4,,7,) are upper-hemi continuous correspondences. In instances where
TL(£,,A,) or TR(£,, A,) have multiple solutions, suppose that firm B choose the most preferred
strategy (¢, Ap) by firm A. This implies that firm A’s profit functions described in equations
(33) and (34) are upper semi-continuous in ({;,A,). Since the constraint sets R({,;, A,) and
L(¢,, A,) are compact, the extreme value theorem implies there exists a solution to each of firm
A’s programs defined above (Hellwig and Leininger, 1987, p.60).

Let (¢L,AL) and (¢&, AR) denote solutions to programs (33) and (34) respectively. We need
to just show that there exists a solution to firm A’s choice between the two programs. Without
loss of generality, suppose that firm A’s profits are at least as great at (¢, AL) as at (¢X, AR). If
R (0L, ALY # 7k (0L, AL), then it immediately follows that there exists an equilibrium where
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firm A chooses (¢L,AL). If 7l (¢L,AL) = =l " (€L, AL), then let firm B locate at ¢, = 1 > (L
when firm A chooses (¢, AL). Tt follows that there exists an equilibrium where firm A chooses
(¢%, ALY and firm B locates at ¢}, = 1.

Proof of Proposition 6

Suppose B > 0. Suppose either a € [3,3], or & € [0,3) U (3,1] and B is not too large.

(1): Proven in the main text.

(2): I will prove that either A; > 0 and\or A; > 0 by contradiction. Suppose there exists an
equilibrium (£;,A;) and (¢}, A;) in which Aj; = A; = 0. It is shown in the proof of Proposition
5 that firm B must locate at an end ¢; € {0,1} such that ¢} # £;. Without loss of generality,
suppose £; = 0 < £;. At the equilibrium, firm B’s profits as a function of A, are:

T2+ 0) + Apab)?
mp(Ap) = 3+ a>+ﬁblx3> _%/\i (35)

Firm B must advertise A; > 0 if d";i)(\j”) > 0 at A, = 0. It can be shown that d";)(\j") > 0 at

Ap = 0if and only if £; < 120 — 2. If &« > %, then this inequality holds for all ;. Thus, if & > %,
then Aj = 0 cannot be part of an equilibrium.
Suppose instead & < ;. Holding (¢;,A;) = (0,0) fixed, firm A’s profits as a function of

(€a, Ng) are:

L) (4= €,) + A(1 — ))2
nd('gg,Ag): (3( )( )+ ( 0‘)3) _E/\az (36)
ZTéa—i—Aag 2

Note that ZZ: > 0 when A, = 0. Furthermore, when A, = 0, 71,(¢,, A;) is maximized at ¢, = 1,
as shown in the proof of Proposition 4. If firm A chooses a strategy (¢}, A}) where ¢, = 1 and
Al > 0, then firm B’s best reply is to choose £, = 0 and some A, > 0. Firm A can then strictly
improve its profits over its equilibrium strategy (¢;, A>) where A} = 0 by choosing some (¢}, A/,)
where ¢, = 1 and A, > 0. Therefore, A} = 0 cannot be part of an equilibrium strategy for firm
A.

(3): See proof of Proposition 5.
(4): Without loss of generality, suppose ¢, < £;; = 1 and A* > 0. This implies:

*_I g% % % é
pa—3(1 B+ + A ag

Py = %(1 —0)(3—£;)+A"(1 _(x)g

ot Pa
o B
21(1—45) +A*5
1—n*= Py

2t(1— ) + A8
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where n* is the market share of firm A, and 1 — n* is the market share of firm B. It is apparent
that if one firm has a greater price than the other, then it also has greater market share. If
a < 1, then firm B has the prestige advantage. In this case p; > pi. If a > 3, then firm A has
the prestige advantage. The condition p; > p; simplifies to 27(1 — ¢;)¢; > A*B(1 — 2a). Since
the left hand side of this inequality is positive, and the left hand side is negative, it follows that
Pa > Py

Proof of Proposition 7

Suppose B < 0 and a € [0,1]. The proof will make use of Theorem 1 in Harris (1985). A
specialized version of the theory that is sufficient for present purposes says: Suppose a finite
number of players move sequentially and choose actions from compact metric spaces. Further-
more, suppose the set of actions available to each player is independent of the actions made
by other players, and each player’s payoff is a continuous function of the actions of all players.
Such a game has a subgame perfect equilibrium in pure strategies.

As shown in the proof of Proposition 8, firm A’s strategy at t = 0 can be broken down into
deterring firm B’s entry and choosing an action (¢,,A,) € A where A is a compact subset of
[0,1]?, or choosing an action (¢,,A,) € [0,1]>\ A and accommodating firm B’s entry. If firm A
deters firm B’s entry, then it earns monopoly profits. If firm A accommodates firm B’s entry,
then it earns oligopoly profits as described in the main text.

First, suppose A is empty. Firm B must then enter in any equilibrium. It is shown in the
proof of Proposition 8 that firms then locate at opposite ends. Thus, the game can be reduced
to firms decisions over advertising given their exogenous locations at either end, with firm
A choosing its more preferred end. In this reduced game, firms choose actions sequentially
from independent and compact sets A, € [0,1] and A, € [0,1], and firms profit functions are
continuous in their actions. Thus, we can apply Theorem 1 in Harris (1985) to guarantee the
existence of an equilibrium in this reduced game. This equilibrium must also be an equilibrium
of the original game.

Next, consider the case in which A is non-empty. Firm A must decide between choosing a
strategy ({s,As) € /A and earning monopoly profits, or choosing (£,,A,) € [0,1]?\ A, accom-
modating firm B’s entry and earning oligopoly profits. An equilibrium in which firm A deters

entry is given by the solution to:

M
gﬂ/AH
max 7 ( )

subject to (£, Ag) € A

where 77M is as defined in equation (28). Since the objective function is upper semi-continuous,

and the constraint set is compact, the extreme value theorem guarantees a solution to this
program.

If firm A accommodates entry in equilibrium, then once again, the proof of Proposition
8 that firms then locate at opposite ends. Thus, the game can be reduced to firms decisions
over advertising given their exogenous locations at either end, with firm A choosing its more

preferred end. In this reduced game, firms choose actions sequentially from independent and
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compact sets [0,1], and firms profit functions are continuous in their action of advertising.
Thus, we can apply Theorem 1 in Harris (1985) to guarantee the existence of an equilibrium in

this reduced game. This equilibrium must also be an equilibrium of the original game.

Proof of Proposition 8

Suppose f < 0 and « € [0,1]. One word on notation before proceeding. Since we have already
solved for firm pricing decisions in the main text, I often refer to firm A and B’s strategy as
pairs (€,,A,) and (¢p, Ay) respectively. Their associated pricing strategies are implied by the
analysis in the main text.

Define the compact set A as the set of strategies (£,,A,) € [0,1]? that imply firm B cannot
earn positive profits from any (¢;,A;) € [0,1]2. 1 consider equilibria where firm B does not
enter if firm A chooses ({,,A,) € A.

Claim 1: If B is sufficiently low, then there exists a non-empty, compact space A C [0,1]? such
that firm B cannot earn positive profits from entry.

Proof of Claim 1. Suppose B < 0. Let A C [0,1]? be the set of (¢,,A,) € [0,1]? satisfying the

inequalities below

A > _T(lﬁ_ f) ming> ZE“, i__if} (37)
A > _géa min{2+£a,41__i?} (38)
P Ul i 39
= BG-w) )
—T/?
Y20 4

A defines the set of firm A strategies ({,, A,) that prevent firm B from earning positive profits
at any (¢, Ay) € [0,1]%. The significance of the inequalities is as follows. Inequalities (37) and
(38) ensure that one of the firms takes over when firm B chooses (1,0) and (0, 0) respectively. It
can be seen in Figure 7 that if ¢, < ¢}, (¢, > ¢;) and some firm takes over when firm B chooses
(1,0) ((0,0)) so that the distance D1 — D is as large as possible, then some firm takes over for
all other (¢, Ay) € [0,1]2.

Inequalities (39) and (40) ensure that firm B earns non-positive profits when choosing (1,0)
and (0,0) respectively. It can be seen in Figure 7 that if ¢, < ¢, (¢{; > {;) and the D, line
intercepts the p, axis when firm B chooses (1,0) (the D; line intercepts the p, axis when firm
B chooses (0,0)), then firm B does not earn positive profits for any other (¢, A;) in which
takeover occurs.

Furthermore, since each of the inequalities forms a compact set in [0,1]?, /A must be com-
pact, as the intersection of compact sets is compact. Moreover, each of the inequalities becomes
increasingly slack as B becomes increasingly negative. If p is sufficiently close to zero from
below, then there are no ({,,A,) € [0,1]? that satisfy all of the inequalities and A is empty.
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However, as B — oo, then A — [0,1]2. In other words, if B is sufficiently low, then A is
non-empty. u

Firm A must decide between a strategy (¢, A;) € A and earning monopoly profits, or
(£, Ag) € 10,1]2\ A and earning the oligopoly profits implied by the subgame in which firm B
enters.

Note a couple features of A. First, if A is non-empty, then inf{A,|A, € A} > 0. Second, if
x < % (a> %), then A = {({s,As)[ls = 0and A, > A, for some Ay, > 0} (A = {(€s, Aa)|la =
1and A, > A, for some A, > 0} ).

Additionally, let’s define a couple more terms here before proceeding. Let the original game
as described in the main text be denoted G. It will be useful to also consider a modified game
G’ in which firm B cannot choose whether to enter, and automatically enters regardless of firm
A’s strategy ({,,A;). In other words, firm B can take any action (¢, A;) € [0,1)%, but firm B
cannot chose to not enter. In every other respect besides firm B’s entry decision, game G’ is
defined exactly as game G.

Claim 2: There does not exist an equilibrium of either game G or G’ in which firm B earns

positive revenues and firm A earns zero revenues.

Proof of Claim 2. Firm A has a cost-less strategy that prevents firm B from capturing all demand
at a positive price: ¢, = (min{max{3a —1,0},1}, 0) and A, = 0. If ¢, = ¢}, then firm B makes
zero revenues. If ¢, > ¢!, then ¢ + ¢, > 6a — 2 and firm A has the more prestigious position.
If ¢, < £} then ¢ 4+ ¢, < 6 —2 and firm A again has the more prestigious position. In either
case, firm B cannot earn positive revenues in an equilibrium with weak conformity and take
over or in an equilibrium with strong conformity. Thus, firm A must earn positive revenues in

any equilibrium. [ |

Claim 3: Consider game G'. If (£;,A}) ¢ A, then firms locate at opposite ends and A} = 0.
Additionally, if « € [%, %], then A =0.

Proof of Claim 3. The proof proceeds in steps. Steps 1-5 establish firm B’s best-response to firm
A and equilibrium strategy of locating at an end and not advertising. Steps 6-7 characterize
Aq and /, given firm B’s best response. This proof only concerns behavior in game G’, and
assumes (£, A%) & A.

Step 1: If « > % and /}; < £, then £, = 0. Proof: Suppose a > % and /¢, < £;. As shown
in claim 1, £; must be some £, where neither firm takes over. That is, for a given A, £; must be
some £}, € [0,0;°) where (" € [0,4,) is the highest ¢, < /, such that neither firm takes over.
It will be demonstrated that given any A, firm B earns higher profits at £, = 0 than any other
ly € [0, £7¢). Using equations (14) - (16), firm B’s profits at any ¢, € [0, /] are given by:

T(la— )2+ Lo+ ) +2aB )2 ¢
né(eb/Ab) — (3( b)( b)’B 3) -

A (41)
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where L stands for to the left of firm A. It will be show that if & > %, then 7'[5 has no local
maximum on ¢, € (0,%°). It then follows that 71, must achieve a maximum at at one of the
ends: ¢, = 0 or £;°. Furthermore, since firm B cannot earn positive revenues when a firm

takes over, 71, must be higher at £, = 0 than at /%°. A necessary condition for an interior local

L
maximum is that % = 0. The function 7t} has four first order conditions with respect to ¢:

(A) by = —1— 1\ /aABr+ 12+ 20,72 + (212

(B) 0y = —1+ L\/aABt + 12+ 20,72 + (272

0. (2AB—6T+120,7 )/ (2AB—6T+120,7)2+36T(2Ap—3apA+6(,T—3(2T)
Q) b, = 187

(2AB—6T+126,T ) ++/ (2AB—6T+12£,7)2+36T(2Ap—3apA+6L,T—3(2T)
D) & = v 187

(A) is clearly non-positive if real, and thus outside (0, EZ”C). Furthermore, it can be shown
that if & > %, then (C) is non-positive (if real) and also outside (0, ;). If the first parenthetical
term in (C) is non-positive, 2Ap — 6T + 124,T7 < 0, then (C) is clearly non-positive because
the term in the square root must be non-negative. Suppose instead 2Ap — 67 4 12¢,T7 > 0.
Rearranging terms, this is equivalent to AB > 37 — 6/, 7. If 36T(2AB — 3aBA + 64,7 — 32T) > 0,
then (C) is non-positive because the term in the square root is greater than the first parenthetical
term on the left. Simplifying, this is equivalent to AB(2 —3a) > 3TA,({, —2). If & > Z, then

this inequality holds because the right hand side is weakly positive and the left hand side is
30,7 (0, —2
;SBa )
that 3t — 64,7 > %@;2) forall w € (%, %) Thus, if & > %, then (C) must be non-positive and
outside (0, /;°). This leaves only (B) and (D).
Next, I show that either (B) or (D) must be a local maximum outside (0, /). There is a clear

discontinuity of 7'[5 where the denominator equals /7 = £; + %. 0 > L) because it is the

negative. If a < %, then this condition can be simplified to Af > . Furthermore, note

point where demand becomes characterized by strong conformity. Applying 1'Hopital’s rule,
note that limgb N nbL = —oo and limy, ;e nbL = —o0. Thus, there must be a local maximum at
some /;, > /;°. This then implies that can be at most one local extremum in (0, Ez"c). However,
if there exists an extremum in (0, £¥¢), then it cannot be a local maximum. This is because,
again applying 1’'Hopital’s rule, lim,, e 7tk = co. This concludes the proof that if # >  and
0y < 05, then £ = 0.

Step 2: It follows, mutatits mutandis, that if & < % and ¢; > £, then £} = 1.

Step 3: ¢, € {0,1} in any equilibrium. Proof: Suppose not. Suppose /; € (0,1). As demon-
strated above, it must then be that A* > 0 and a ¢ (%, %), because otherwise firm B would have
a dominant strategy in locating at one of the ends. Without loss of generality, suppose a > 3
and A* > 0. It must be that ¢; < ¢}, otherwise firm B would have chosen ¢, = 0. As demon-
strated above, firm A’s best location ¢, < ¢, is at £, = 0. Firm A’s price when ¢, =0 < {;, < 1
is po = 02+ 4p) + /\wg < 7T and firm A’s market share is given by W < 3.
However, this cannot be optimal strategic behavior for firm A. If firm A had chosben SEa =1land
Aq = 0, then firm B’s best-response would have been ¢, = A, = 0. Firm A would have then
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charged a higher price p, = T while earning greater market share 3. Thus, there cannot exist

an equilibrium where ¢} € (0,1).

Step 4: A; = 0 in any equilibrium. Proof: Suppose not. Suppose A; > 0 in some equilib-
rium. WLOG, suppose ¢}, = 0. Since py, is always decreasing in A, it must be that firm B has the
more prestigious position and its market share is increasing in A. Thus, it must be that a < 3.
It is demonstrated above that if ¢, = 0 and a < %, then firm A’s profits are maximized when

by =1.1If {;, =1and ¢, = 0, firm A’s price is given by p, = T+ A(1 — tx)g < T and market
Y
share by T 1. However, this cannot be optimal strategic behavior for firm A. If firm

21478
A had chosen ZZ = A, = 0, then firm B’s best-response would have been ¢, = 1 and A, = 0.
Firm A would have then charged a higher price p, = T while earning greater market share %

Thus, there cannot exist an equilibrium where A} > 0.

Step 5: If firm A locates at the end with the prestige advantage and does not advertise A, =
0, then firm B’s best response is to locate at the opposite end and not advertise: ¢;(¢;, Az) =
1—4¢, and Ay(4,,A) = 0. Proof: WLOG, suppose & < %, l; = A, = 0. It has already been
shown that if firm B prefers not to take over, then firm B’s best reply is £, = 1 and A, = 0. It
will next be shown that firm B prefers not to take over. If & < %, then firm A always has the
more prestigious position and firm B cannot take over. If & € (%, %], then there may exist some

combination of ¢, € (0,1) and A, > 0 where firm B takes over.

Suppose « € (%, %] If firm B took over, its revenues would be maximized when the D; line
and D, lines are equal, as seen in Figures 6 and 7. This occurs when ¢, = %;’3 and demand
is at the border of strong conformity and weak conformity. Plugging ¢, = _6—);/3 into firm B’s

profits from takeover, firm B’s optimal takeover strategy can be found by solving:

12+ 2P nupa-2)-Ex2

_Ab,B
max T(—

subject to A, € [0,1]

This program is concave in Aj, and has solution: A, = % € (0,1) and ¢, = %zz(ﬁgclg €
[0,1). By the envelope theorem, firm B’s optimized profits from takeover are strictly decreasing
in c. Thus, if firm B does not takeover at c = 0, then it does not takeover at any ¢ > 0.
Indeed, firm B’s profits at ¢ = 0 are (1 — 3a)?. Firm B’s profits from ¢, = 1 and A, = 0
1 1 1

2 11 1 1
are 5, and § > 7(1 —3a)” for any a« € [3 — 33’3 + m] Furthermore, 3 — 5v: < 3 and

% + 31% > % Thus, firm B’s best response is ¢, =1 and A, = 0.

Step 6: Given firm B’s best-reply ¢,({;, A;) and Ay (4,4, A,), firm A cannot do better than by
locating at the end with the prestige advantage and not advertising A, = 0 if & € (3, 3). Proof:
WLOG, suppose a > 3. It has been shown that if firm A locates at the end with the prestige
advantage ¢, = 1, then firm B chooses ¢, = A, = 0. Next, I show that this strategy maximizes
firm A’s profits given firm B’s reaction. I divide into two cases based on the value of a. First,
suppose a € [3,3).

Ifa € [%, %), then given any A and ¢, = 0, it has been demonstrated that firm A’s profits are
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maximized when ¢, = 1. In other words, fixing firm B’s actions at £, = 0 and some Ay, ¢, =1
maximizes firm A’s profits. However , in order to show that firm A cannot improve its profits
at some other ¢, # 1, it needs to also be shown that firm A cannot induce firm B to a strategy
more profitable to firm A by choosing some /¢, # 1. First, notice if firm A chooses ¢, < 1, then
firm B will still choose ¢, = 0 if firm B remains to the left of firm A. Furthermore, firm A’s
profits are higher to the right of firm B than to the left, as demonstrated above. Thus, firm A
cannot influence firm B’s location in its favor. Next, notice that if firm B found it profitable
to advertise A, > 0, then this advertising must hurt firm A because advertising can benefit at
most one firm. This implies that firm A cannot improve its profits by choosing some ¢, that
induces A, > 0.

Next, it also needs to be shown that firm A’s profits are maximized by A, = 0 when
n € [%, %) If we fix {;, = 1and ¢, = A, = 0, then firm A’s revenues as a function of its

advertising is:

(T + )\u (173“),5 )2
2T + )\ag

The highest A, firm A can set without taking over is A, = % The second derivative of

firm A’s revenues with respect to A, is positive in the considered domain: A, € [0, %) Thus

firm A’s revenues are convex in A on this domain and have no interior maximum. Furthermore,

firm A’s revenues are higher at A = 0 then at the right closure of the relevant domain, A, ;5;

. . _ 201 20—1
Firm A’s revenues at A, = 0 are 5. Firm A’s revenues at A, = % are %, and 5 > lt i )

ifa < % Since firm A’s revenues are highest at A, = 0, and firm A’s costs are strictly increasing
in A4, firm A’s profits are maximized at A, = 0.

I now move to the second case, where a0 > % Here, it needs to be shown that firm A cannot
do better than locating at £, = 1, given the reaction of firm B. It has already been demonstrated
that the optimal strategy of firm B such that ¢, < ¢, is {;, = A;, = 0. However, it might be that
given £, = A, = 0, firm A could do better at some strategy where ¢, < 1. I will show that if
firm A prefers some ¢, <1

Suppose that given ¢, = A, = 0 and some A,, firm A earns higher profits at some ¢, < 1
than at /, = 1. I will show that if firm A chooses ¢, < 1, then firm B will move to the other side
and choose ¢}, > ¢, rather than ¢, = 0. In other words, there cannot be an equilibrium where
¢, =0 < ¢; < 1. Furthermore, firm A would prefer /, = A, = 0 and ¢, =1 to ¢, < {;. Thus,
firm A chooses ¢, = 0.

Using equations (14) - (16), firm A’s profits to the right of ¢, = 0 are given by:

(4 — L)+ A(1—a)E )2
nﬁ(éa,m:“ @~ L)+ M1~ a)5) — X (42)
21£u+/\§ 2

whee R stands for to the right. It can be shown that if 7} has a local maximum at some
{, < 1, then % < 0 at ¢, = 1. To see this, let £5* = —A% denote the value of ¢, such that
the denominator equals 0 and demand becomes characterized by strong conformity. From the
analysis before, we know that since & > %, 7R has at most two extrema in [¢5¢, 1]. Suppose that
there is a local maxmimum in [£,1]. Applying I'Hopital’s rule, note that lim, _, sc+ 75 = co.
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Thus, if 77X has a local maximum in [¢5¢, 1], then it also has a local minimum to the left of it in
[£5¢,1]. Since there are at most two local extrema in [¢5, 1], this implies that % <0atl, =1
Setting the derivative of firm A’s profits less than zero % < 0 and simplifying, this is
equivalent to T < AB(3 —a). In what follows, suppose T < AB(1 —a) and firm A chooses
some /¢, < 1. I will show that firm B’s best response is some ¢, > ¢,. If firm B chooses
0, < {,, then (as demonstrated) the best it can do is ¢, = 0. At ¢, =0, pk = Z0,(2+¢}) + )wcg
and firm B earns some market share less than 1. If firm B chooses an 55 > ¢, and suf-
ticiently close to ¢, such that 2(65 —l;) < —/\g, then demand is characterized by strong
conformity. Furthermore, since a > %, firm B earns all the market share at a positive price
pR = 1((R—0,)(2— £, — (R) — AB(a — 2). If £R is arbitrarily close to {,, then pX ~ —AB(a — 3).
I will show that p} > pl. Since firm B earns greater market share at /X than ¢, = 0, this
is sufficient to show that firm B’s best-response is some ¢, > ¢,. The inequality pX > pl is

1

equivalent to —AB(a — %) > T0(2+0)) + /\zxg. This can be simplified to T < %. This
1

inequality must hold, because T < Aﬁ(% —a) < %. In other words, there does not exist

an equilibrium where ¢, =0 < ¢, < 1.

Step 7: It follows from the above arguments that there is an equilibrium where firm A
locates at the end with the prestige advantage, {; =1 —/{;, A\; =0and A* =0ifa € (%, %) In
any other equilibrium, firm A must earn the same amount of profits as in the aforementioned
equilibrium. This can occur if neither firm advertises. In this case, there may also be an
equilibrium where firm A locates at the end with the prestige disadvantage, firm B locates at
the opposite end, and neither firm advertises. |

Claim 4: If (¢;,A}) € A in game G/, then (£,A}) € A in game G.

Proof Claim 4. Suppose (¢;,A;) € A in game G’. It will be shown that given the best reply of
firm B to (45, A;) € A in the two games, firm A’s profits are higher in game G than game G'.
WLOG, suppose a < % Firm B’s best response to ({;,A;) € A in game G’ is any (¢}, Ay) such
that A, = 0 since firm B cannot earn positive revenues and minimizes profit loss. By contrast,
in game G, it is assumed that firm B does not enter if ({;, ;) € A.

If (¢;,A}) € A in game G/, then firm A must earn positive revenues and take over the
market. This implies that at the pricing stage firm A sets a price low enough such that the
marginal consumer at x = 1 is just indifferent to not purchasing: pM = v — 7(1 — £,)?> + AB(a —
%) In game G/, firm A must charge a positive price and take over the market, otherwise it
would not have chosen (¢,,A,) € A. Suppose firm B chooses Eg > ¢,. In this case, firm A
must charge a price low enough such that the marginal consumer at x = 1 purchase good a
over good b when p, = 0: p), < T(1—£})* — (1 — £,)?> + AB(x — 3). Since v > T (this follows
from our assumption that v is sufficiently large that all consumers make purchases in the price
equilibrium for any ¢,, £, and A), it follows that p}, < pM.

Suppose firm B chooses ¢, < ¢,. In this case, firm A must charge a price low enough such
that the marginal consumer at x = 0 purchase good a over good b when p, = 0: p}/ < T(¢}* —
(2) — AB(a — %). Compare the upper bounds of p, and p]/. Note that AB(x —3) > —AB(a — J)
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for any a < 3. Furthermore, note that T(1 — ¢,)% — T(1 — £,)? > T(¢}> — (?) since {}]] < £, < ],
Thus, the upper bound of p” is less than or equal to that of p}, and p/ < pM.

Thus, given any equilibrium of game G’ with (¢;,A}) € A, firm A charges a strictly higher
price for that (£;,A}) € A in game G. Since firm A has identical market shares and cost in
both scenarios, firm A’s profits are strictly greater in game G than game G’. It follows that if

(Lx,A}) € A in game G/, then (£;,A}) € A in game G. [ |

Claim 5: Consider game G. There exists some ¢ > 0, such that if ¢ < ¢, then (£},A}) € A
and firm B does not enter, and if ¢ > ¢, then (¢},A}) ¢ A and firm B enters, yielding the

equilibrium described in claim 2.

Proof. If A is empty, then the proof follows trivially by setting ¢’ < 0. Suppose A is non-empty.

First, I show that if ¢ = 0, then given firm B’s best-response firm A’s profits from deterring
firm B’s entry ({4, A;) € A are greater than that from not deterring firm B’s entry ({,, As) & A.
WLOG, suppose a < 3. It can be seen analytically by inequalities (37) - (40) that there must
then exist some (£}, A}) € A with ¢, < 1. Firm A’s monopoly price at (¢}, A}) is:

PN = 0 = T(1 = 6+ Nyfla— 2)

as shown in equation (28). If firm A chooses (¢,,A;) ¢ 2\, then the best it can do is a strategy
where ¢, = 0, inducing ¢, = 1 and A, = 0. It’s price is then given by pf = 7+ /\aucg. If
o> %, then A, =0, and if & < %, then A, could be positive but must be less than A, (otherwise
(Lo, Ag) € ). Since v > T, pM > pL. Furthermore, since firm A’s market share is greater given
strategy (0., A,), and firm A’s advertising cost is 0 in both cases, firm A’s profits are higher
given strategy (¢}, A}). This concludes the proof that when ¢ = 0 and A is non-empty, firm A
deters firm B’s entry.

Next, I complete the proof by showing the existence of a unique cut-off c.

Firm A’s maximum profits from deterring firm B’s entry are strictly decreasing in c. This
follows from the fact that both firm A’s monopoly revenues and A are independent of ¢, while
firm A’s cost of advertising is strictly increasing in c for any A > 0. Furthermore, as ¢ — oo,
these maximum profits from entry deterrence approach —co.

Let’s start with the case where a € (%, %) If c is low enough that firm A would choose
(La, Aa) € A even when firm B enters, then (¢}, 1) € A (see Claim 3). If ¢ is greater than this
amount, then firm A’s maximum profits from accommodating entry 7 are independent of c. It
immediately follows that there must exist some unique ¢ such that (¢;,A}) € Aif ¢ <¢, and
(€5, A%) ¢ A otherwise.

Suppose & ¢ (3,%). WLOG, suppose a < 1. If deterring firm B’s entry, firm A chooses
¢, = 0 and solves:

2 c
max o -— T+ AgB(a — g) — E)\g
subject to (0,A,) € A

If firm A accommodates firm B’s entry, then firm B chooses ¢, = 1 and A, = 0, and firm A
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chooses ¢, = 0 and solves:

AaaB)2
may (T A3 chn

Aa 2T+ Aag 2

Let ITY and I1E denote firm A’s optimized profits from deterring and not deterring entry

M E
respectively. By the envelope theorem, ddig > d?c” for all c. Thus, there must exist some unique

¢ such that (£;,A%) € Aif ¢ <¢,and (¢;,A}) ¢ A otherwise.
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