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Abstract

Many consumers value a good not only for its intrinsic characteristics such as
its quality but also for the image associated with buying it. A rational producer
takes such image concerns into account and designs products accordingly. In this
paper I study quality provision and pricing when some consumers care about their
image while others do not. I show that heterogeneous image concerns induce product
differentiation which is not driven by heterogeneous valuations for quality, in the sense
that consumers with identical quality valuations buy products with different quality
levels. This holds both for a monopolistic market and in a fully competitive setting.
Under competition both average quality and market coverage are (weakly) higher
than under monopoly. Surprisingly, higher concerns for the image of quality can even
decrease quality provision in monopoly. By restricting the product space, monopoly
allows for more efficient allocation of image and thus may yield higher welfare than
competition.
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“People buy things not only for what they can do, but also for what they mean.’
-Levy (1959)-

1 Introduction

Goods are valuable not only through their intrinsic characteristics but consumption also has
a symbolic value (e.g. Campbell, 1995). As consumers express their preference for a certain
type of production through their consumption decisions (The Economist, 2006; Ariely &
Norton, 2009) the purchasing choice becomes a signal of a consumer’s type. Consequently,
each product is associated with an image which reflects the type of consumer who buys
it. It is well-documented that consumers are willing to pay for this image (see e.g. Chao
& Schor 1998; Charles et al. 2009; Heffetz 2011). Prominently, Toyota’s hybrid car Prius
sells well because consumers feel it “makes a statement about [them|” (Maynard, 2007).
Regarding the Prius, Sexton & Sexton (2011)’s empirical analysis indicates that “consumers
are willing to pay up to several thousand dollars to signal their environmental bona fides
through their car choices.” In this paper, I study the impact of such image concerns in
markets. Specifically, I analyze quality provision and prices when individuals differ both
in their valuations of quality and their desire for social image. I first solve for the optimal
product line offered by a monopolist and then a perfectly competitive setting. This allows
me to disentangle the effects of strategic consumer behavior from the effects due to the
strategic behavior of a (monopolistic) producer.

Anecdotal evidence suggests that, indeed, product design strategically tailors to con-
sumers’ desires to be identified with certain characteristics. Advertisements play with
product images. Examples include the German “Bionade”, which was advertised as “the
official beverage of a better world” (see e.g. Ullrich, 2007), and the soft drinks “ChariTea”
and “LemonAid”.! The latter two appeal to non-consumption values through a clever word
play that links the name of the drink with charitable acts. Alternatively, the reader may
think of expensive watches or cars (see Seabright, undated, for examples) or the wine mar-
ket (Bruwer et al. , 2002). While conspicuous consumption is a well-researched behavior,
little work investigates how the supply side reacts to consumers’ signaling desires (but see
Rayo 2003; Vikander 2011 and discussion in Section 2). To the best of my knowledge, I
am the first to address the strategic implications of heterogeneous image concerns without

restrictions on the correlation with intrinsic motivation.

!These two drinks are advertised with “Drinking helps!”. See e.g. http://www.lemon-aid.de/.
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In my analysis, I assume that some but not all consumers have a positive valuation for
quality and that some but not all care about the image associated with a product. I do
not impose any restriction on the correlation between the two interests. The relative fre-
quency of image concerned consumers can be different for intrinsically (quality) motivated
consumers than for those who do not care about quality. The image of a product emerges
from the consumption decisions of individual consumers. It is the conditional expectation
of a consumers type after purchases have been observed. Consumption is conspicuous in
that it provides evidence of the personal characteristic “interest in quality”.? Note that
“quality” is very general here. Apart from its standard meaning, quality can for instance
also be the extent to which production is environmentally friendly.

I first analyze a monopolistic market since this captures an essential aspect of sta-
tus goods, namely their inimitability. I extend a monopolistic model of quality provision
(Mussa & Rosen, 1978) to allow for both heterogeneity in preferences for quality and hetero-
geneity in image motivation on the consumer side. I study how the producer strategically
adjusts product variety and prices in response to consumers’ image concerns. Since in the
long run, substitutes may evolve which also confer image, I complement the analysis with
a fully competitive setting.

For the monopoly case, I find that heterogeneous image concerns distort quality pro-
vision while homogeneous image motivation does not. By introducing a lower-quality,
lower-price product the producer can profitably screen consumers with respect to their
willingness to pay a premium for image and increase market coverage. Fewer consumers
decide in favor of a zero-quality outside good. There exist parameters such that total pro-
vision of quality decreases because the reduction in average quality outweighs the increase
in market coverage. If image is very valuable the monopolist instead profits most from sell-
ing exclusively to consumers who value image in addition to quality. Market coverage and
total quality provision decrease. Overall, the effects of image concerns on total provision
of quality are non-monotone.

I contrast these results with findings from perfect competition where the results are
driven by consumer preferences alone. The main finding is robust: heterogeneous image
concerns induce product differentiation which is not driven by heterogeneous valuations
for quality. If the value of image is sufficiently large relative to the valuation of quality,

product differentiation is the equilibrium outcome with competitive firms. In contrast to

2Conspicuous consumption according to Veblen (1915, p.47) is the “specialized consumption of goods
as an evidence of pecuniary strength”. Here, “interest in quality” can be driven by wealth or expertise and
thereby signaling this trait is equally valuable as signaling “pecuniary strength”.



monopoly, a product with excessive quality is sold. Under monopoly, consumers who value
both image and quality overpay for quality and thereby signal their quality valuation.
This is impossible in competition since prices are driven down to marginal cost. Thus,
in a competitive market, consumers who value both image and quality buy inefficiently
high quality. Higher quality serves as a “functional excuse” to pay for image and separate
from lower valuation consumers. However, this higher quality product is too expensive for
purely image-motivated consumers even if sold at marginal cost. Purely image-motivated
consumers pool with purely quality-concerned consumers on a product with first-best qual-
ity, i.e. the quality level of the high quality product in monopoly. Interestingly, I find that
monopoly often yields higher welfare than competition. The reason is that by restricting
the product space it allows for less wasteful signaling.

The model applies to a wide range of settings; wine, cars or watches as well as tech-
nological devices such as mobile phones or notebooks are sold in the presence of image
concerns. Recently buying green or ethical has become conspicuous, the Prius being a
popular example. To fix ideas, I illustrate the setup of the model and the main results
within the framework of green consumption. The public good character of environmentally

friendly production gives the problem another interesting twist.

Example: green consumption Suppose the production of a certain good exerts posi-
tive externalities on others, e.g. refraining from the use of hazardous inputs or using less
polluting technology. Quality measures to which extent the production process creates
such positive externalities. Some consumers value these externalities as such (intrinsic mo-
tivation due to altruism or warm glow of giving as in Andreoni (1989, 1990)) while some
value products with positive externalities because they are connected to higher social es-
teem (image motivation as in Bernheim, 1994; Glazer & Konrad, 1996; Harbaugh, 1998).3
My paper investigates how these image concerns affects the production process (i.e. the
“quality”) as well as prices in monopoly and competition.

The main results translate to the example of green consumption as follows. In monopoly,
the first-best quality, i.e. the green quality which would be sold if image concerns were
absent and preferences known, is always available.Product differentiation occurs through an
additional green product with lower production standards. Propagating green production
through the introduction of a lower quality product is a strategic choice by the monopolist

to maximize profits. Even though this increases the market share of green production, it

3Tt does not matter whether intrinsic interest arises from externalities or from e.g. private health
benefits. It is enough that some consumers derive intrinsic benefit from the green character of a product.
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does not necessarily indicate social responsibility on the monopolist’s part. Instead, the
monopolist engages in strategic corporate social responsibility (Baron, 2001): he tailors his
products to individuals’ demand for responsible products for profit-maximizing reasons.
In competition, green quality is available at a much lower price than in monopoly. Thus,
consumers who only value image pool with all intrinsic buyers at the green quality which
is first best, i.e. the high quality level in monopoly. This dilutes the image associated with
this level of green quality. Those who value image and quality resort to green products with
even higher standards to sustain the image of being the most environmentally responsible
consumers. To summarize, my model predicts situations where (1) in monopoly, increases
in image concerns increase the market size of green products but simultaneously decrease
the quality of the average green product. (2) In competition, image concerns trigger sales
of “greener” products and green production (weighted by standard) increases with image
concerns.

These model predictions fit well with empirical observations. As consumers become
more interested in social and environmental characteristics, supply responds to these pref-
erences with corporate social responsibility becoming more and more widespread. The
market for organic products grew on average by more than 14% per year between 1999 and
2007 (Sahota, 2009), and similarly Fairtrade sales experience two-digit annual growth rates
in many European markets (Transfair.org, 2011). While the mainstreaming of responsi-
ble consumption seems to be welcome, critical voices lament a dilution of the underlying
principles as products are tailored to a broader audience.* More recently, several actors in
Fairtrade and organic production have introduced their own standards above the one im-
plemented in mainstream retailing, as my model predicts for a competitive environment.*:¢

The rest of the paper is structured as follows. I first discuss in more detail how my
paper relates to other approaches in the literature and present empirical evidence on image
concerns in Section 2. Then, I introduce the monopolistic model and discuss two benchmark
cases (Section 3) before I analyze the full model in detail in Section 4. Section 5 analyses

heterogeneous image concerns in a competitive market. I discuss welfare implications and

4See for instance Clark (2011) in Bloomberg Businessweek and Stevens (2011). Regarding the discus-
sion about discounters engaging in Fairtrade sales see alsohttp://www.taz.de/!40673/.

5See for instance http://fair-plus.de/, and Purvis (2008) on Fairtrade. For organic products, a
number of voluntary agreements exist which enforce more stringent standards than e.g the certified organic
standard of the European Union (see IFOAM, undated).

6Social responsible investing (SRI) has also grown rapidly since the late nineties and faster than
investing in conventional assets under management with critical voices similarly calling in question the
benefits (Haigh & Hazelton, 2004). For details on growth in SRI see (Social Investment Forum Foundation,
2010). Renneboog et al. (2008) provide an overview over academic research on SRI.
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policy interventions separately for monopoly (Subsection 4.3) and competition (Subsection
5.2). Comparative statics are dealt with in Subsections 4.4 and 5.3, respectively. Section 6
discusses the interpretation of quality as a public good and analyzes a monopolistic market
where the value of image is negative. I conclude in Section 7. Proofs which are not included

in the main text are relegated to appendix A.

2 Theoretical approaches to and empirical evidence of

image concerns

Image concerns in consumption have received broad coverage in economics (see e.g. Veblen,
1915; Ireland, 1994; Bagwell & Bernheim, 1996; Glazer & Konrad, 1996; Corneo & Jeanne,
1997) in sociology (see e.g. Campbell, 1995; Miller, 2009), psychology (e.g. Griskevicius
et al. , 2010) and popular media (The Economist, 2010; Beckert, 2010). I employ the
term image motivation or image concern for consumers’ interest in an observer’s inference
about their type (for similar use see e.g. Ariely et al. , 2009).” Signaling motivation, status
concern, or conspicuous consumption refer to the same phenomenon. In this section, I
briefly discuss how my paper relates to the theoretical economics literature before I discuss
empirical evidence for image concerns in consumption.

A classic conspicuous consumption model as in Corneo & Jeanne (1997) or Bagwell &
Bernheim (1996) features two goods, only one of which is conspicuous and assumes that all
consumers care about their images and can signal their types by adjusting their purchased
quantity freely. In such a model, consumers typically consume inefficiently as they try to
establish higher levels of status (Ireland, 1994). I depart from the existing literature in
two important aspects. First, I restrict purchases to unit demand. Each consumer buys
exactly one unit of one of the offered products, either one with positive quality from the
monopolist or the zero-quality outside good.® Secondly, I assume that consumers differ
in their image motivation as well as in their intrinsic interest in quality whereas in other
models consumers differ only in one dimension. I discuss both points in turn.

Consumers in Bagwell & Bernheim (1996) and Corneo & Jeanne (1997) use consumed
quantities as signals. If image is not related to wealth but to other traits, however, signaling

via quantity is not a reasonable mechanism. The unit-demand assumption in my model

"Cabral (2005) suggests to use “reputation” for situations “when agents believe a particular agent to
be something.” The term “image” is more common in the relevant literature and thus used here.

8In particular with respect to food and clothes, which are necessary goods and purchased by (almost)
everybody, this assumption seems a reasonable simplification.



forces the effect of image to show up in qualities. In the monopoly case, the producer
decides on product offers and accordingly influences which images can be obtained.” In
competition, consumers can freely choose quality but still are assumed to have unit demand
so as to shut down signaling via consumed quantities.

Heterogeneity in image concerns yields interesting insights which are absent in one-
dimensional models while keeping their results nested as special cases. Rayo (2003) ex-
tends a Mussa-Rosen type model of quality provision to allow for image motivation. For
tractability reasons he assumes that marginal utility from quality and image are propor-
tional to each other. This essentially reduces consumer heterogeneity to one dimension
and precludes distortions in quality provision other than those well-known from the litera-
ture on one-dimensional screening. Pooling occurs if and only if the monopolist’s marginal
revenue function is somewhere decreasing in consumer type.!® My model illustrates a dif-
ferent reason for pooling, namely that marginal utilities in both dimensions are not aligned.
Selling to only image-motivated consumers requires to pool them with truly caring types.
If image and quality concerns are perfectly positively correlated as in Rayo (2003), the
hazard rate condition is trivially fulfilled and I do not get pooling either.

In Vikander (2011), all consumers care about status to the same degree but differ in
their intrinsic preference for the good in question. A monopolist sells an exogenously given
number of different varieties of a good which do not differ in quality but only in price and
social status. The monopolist strategically designs advertising such as to exploit status
concerns and price discriminate between consumers. Vikander (2011)’s predictions are
consistent with findings from a special case in my model where everybody cares about
image.!!

By adding another preference parameter to a conspicuous consumption model, my
paper contributes to the literature on two-dimensional screening. In contrast to classical
models of quality provision in the line of Mussa & Rosen (1978) and Maskin & Riley
(1984) the monopolist here faces a two-dimensional screening problem. Types are binary
in both dimensions as in the introduction to two-dimensional screening by Armstrong
& Rochet (1999). In contrast to Armstrong & Rochet (1999), image as the additional

9This also contrasts with models of prosocial behavior where individuals can choose their desired level
of prosocial activity and thereby their signal freely (e.g. Bénabou & Tirole, 2006).

10This corresponds to a violation of the often made assumption that the hazard rate of the type
distribution is increasing. In such a case pooling occurs also in the absence of image motivation. Bolton
& Dewatripont (2004) discuss this phenomenon as “bunching and ironing” (p. 88ff).

'While Vikander (2011) needs knowledge about consumer types for targeted advertising, in my model
consumer types are private and I do not consider explicit advertising.
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product characteristic cannot be chosen freely in my model. The monopolist faces the
additional restriction that image must be consistent with consumers’ purchasing choices.
The monopolist offers a product menu and lets consumers self-select (second-degree price
discrimination). Through product offers the monopolist manipulates signaling possibilities
and images in the market. In my model, pooling occurs generically and for reasons different
from the bunching condition in standard screening models. Due to the heterogeneity in
image concerns, allocating image is not a zero-sum game anymore. Pooling is then a tool
to create value in the form of image to consumer types who value image but who by
themselves do not contribute to a positive image.

Following an approach introduced by Geanakoplos et al. (1989) as “psychological
games” I posit that reduced form utilities directly depend on beliefs of others. I do not
model why consumers care about status. A possible mechanism to microfound an image
or status concern is a matching technology as in Pesendorfer (1995), where agents are
interested in signaling that they are “good” to increase their chances of interacting with
other “good” agents in the future. Interacting with “good” types is supposed to give higher
expected payoffs than interacting with “bad” types; this argumentation implicitly assumes
that there is a consensus about what is “good” and what is “bad”. Agents may then differ
in image motivation because they engage in different types of interactions. Mailath &
Postlewaite (2006) show how the value of an attribute (like quality here) can depend on
social institutions (matching patterns) in a society.

While I model images as signals about a consumer’s type, others model image as a
consumption externality which depends only on the number of consumers (e.g. Pastine &
Pastine, 2002; Buehler & Halbheer, 2012). In those models, image is not related to the
average consumer type who buys a certain product but image is simply a function of the
number of consumers who purchase the product. Also Amaldoss & Jain (2011) assume
that a consumer’s utility depends on how many other consumers buy the same product
but they distinguish “snobs” (Leibenstein, 1950) who prefer to consume in a small group
and followers who gain utility the more others consume the same product. The signaling
model is more general: Corneo & Jeanne (1997) show that status concerns can induce a
follower and a snob effect as in Leibenstein (1950).

On the empirical side, conspicuous consumption is well-documented. An early example
is Chao & Schor (1998), who document conspicuous motives in the market for women’s
cosmetics. Survey data from Sweden points to image concerns in car purchases very gen-

erally (Johansson-Stenman & Martinsson, 2006). In a more recent contribution, Charles



et al. (2009) show how expenditures on visible consumption depend on individuals position
within a reference group as well as on the reference group’s position in society. They find
that richer individuals within a group have higher expenditures on visible goods. However,
across groups, visible expenditures are higher in poorer groups, consistent with a higher
need to signal. Heffetz (2011) provides further evidence on conspicuous consumption by
exploiting differences in expenditure visibility for different goods.

With respect to green consumption, Sexton & Sexton (2011) find a large image premium
for the Toyota Prius. Griskevicius et al. (2010) provide experimental evidence for the
importance of image concerns in green consumption.!? A survey by Vermeir & Verbeke
(2006), which includes an experimental design, describes among others a consumer type
who buys a sustainable product despite reporting a rather negative attitude towards it.
These consumers report that their friends and family find it very important that they
buy organic products. I interpret this as them caring about their image. Survey results
from Bellows et al. (2008) show a significant share of people who report to strongly value
organic production systems but who are underrepresented among the buyers of organic
products. Another (small) group of consumers reports high probabilities of buying organic
but values this production method relatively little. Both findings can be explained with
heterogeneous image concerns as [ will show in this paper.

The predictions for the monopoly case in this paper depend on how both motivations
are correlated. If image concerns and intrinsic motivation are strongly positively correlated,
this favors the provision of an exclusive good where purely intrinsically motivated buyers
purchase the outside good. If they are negatively correlated, image building becomes more
likely where a lower quality product is introduced. However, little research has investi-
gated heterogeneity in image concerns. Neither the data by Bellows et al. (2008) nor the
experimental situation of Vermeir & Verbeke (2006) are suited to analyze how intrinsic
motivation and image concerns interact with each other. In related work (Friedrichsen &
Engelmann, 2012), we conduct laboratory experiments to test whether intrinsically mo-
tivated individuals exhibit stronger or less pronounced image concerns when it comes to
buying Fairtrade chocolate. We find evidence for a negative relationship, i.e. those who do

not value Fairtrade chocolate intrinsically exhibit stronger image concerns.

2Image motivation is also an important determinant of prosocial behavior in experimental settings
(Ariely et al. , 2009).



3 Quality provision and image concerns

3.1 The model

I consider a monopolist who sells products of potentially different quality to a heterogeneous
population of consumers with unit mass. A product is a combination of quality and price
and is in equilibrium associated with an image. Quality is chosen by the monopolist on a
continuous scale and perfectly observable.

Consumers’ utility depends positively on quality s € R>q and image (or reputation)
R € [0, 1], and negatively on price p € R of a product. Consumers can differ in both, their
interest o in quality (intrinsic motivation) and their interest p in image (image motivation).
The two-dimensional type (o, p) is drawn from {0,1} x {0,1} with Prob(c = 1) = 3,
Prob(p = 1|o = 1) = «,, and Prob(p = 1|o = 0) = a,. The resulting four different types
of consumers are indexed by op; their frequencies are stated in Table 1. The parameter
A > 0 describes the value of image relative to the marginal utility from quality.'® Utility

takes the form:
(1) Usp(s,p, R) =05+ pAR —p

The image R of consumer (o, p) is the expectation of her quality preference parameter o
conditional on her purchasing decision. It reflects an outside spectator’s (or the consumer
mass’) inference of a consumer’s interest in quality. A formal definition of image follows
with the equilibrium definition in Section 3.3.

Each consumer can choose a preferred product from the menu of quality-price offers or
decide not to buy any of them. The latter case corresponds to obtaining the outside good
of zero quality at a price of zero. Reservation utility is then equal to the utility derived
from the image of non-buyers (=outside good buyers). The analysis remains essentially
unchanged if buying an outside good with zero quality gives the same utility, say a, for all
consumers.

The monopolist offers a menu of products M C RQZO to maximize expected profit
given that consumers self-select (second-degree price discrimination); due to privacy of

consumer types perfect price discrimination is impossible. Voluntary participation is taken

13 Alternatively I could allow for (o,p) drawn from {0,6} x {0,p} for arbitrary ,p > 0. This is

equivalent to my formulation with A = £. Since A gives the relative weight on image concerns we can also
rewrite the analysis with a weight v € [0, 1] on image and a weight 1 — v on quality such that we obtain
the above formulation with A = %

10



image concern
no yes
p=20 p=1 2
. no: 0 =0 | (1=p)(1—an) (1—pFan | (1-0)
quality concern ves: o = 1 B(1— ay) Ba p

Table 1: Different consumer types and their frequencies.

care off by including the outside option (0,0) in the product menu.'* The monopolist
cannot choose image directly, but takes into account which image will be associated with
each of his products in equilibrium.

I assume the unit cost to be linear in quantity sold and convex increasing in quality
2 15

and c(s) = 3s

3.2 The structure

The distribution of o and p and the value of A are common knowledge and so is the setup
of the market interaction. Consumers privately learn their types. Quality is correctly per-
ceived by consumers; cheating on quality is prevented e.g. through third-party verification
or because it is obvious from inspection.

The timing is as follows (see also Figure 1):

(i) The monopolist offers a menu M of products. Qualities and prices are observed by

all consumers.
(ii) Consumers learn their types.

(iii) All consumers simultaneously choose a product which maximizes utility for their

type.

(iv) Images associated with each product are determined according to purchasing deci-

sions and payoffs realize.

Since beliefs enter the payoffs of consumers and the monopolist, this is a psychological
game (Geanakoplos et al. , 1989). Whenever in the following the term “game” is used this

is to be understood as a “psychological game”.

14T will sometimes refer to taking (0,0) as non-participation since this is the meaning of it. Strictly
speaking all types participate by construction.

15T specify a functional form to obtain closed form solutions. The main results go through with constant
unit costs. Details are available from the author upon request.

11



producer types consumers op payoffs
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Figure 1: Timing

3.3 Equilibrium

In the presence of image-motivation the menu offered by the monopolist induces a game
among consumers. Image-motivated consumers’ payoffs depend on image and thereby on
equilibrium play. Consumers form beliefs about which products other consumer types buy
and take this into account when deciding on their purchases. Consumers who value image
have an incentive to buy a product which they believe is bought by consumers with an
intrinsic interest in quality since this signals caring about quality and is rewarded with a
higher image. Whether or not a consumer cares about image does not influence her image
directly but influences the choice of a product and can thereby indirectly impact on the
image. Image depends on the partition of consumers on different products and thereby
only indirectly on absolute product quality.

For every menu M € P(RZ,) the choice function by : {0,1}* — M states which

6 For every menu M the belief

product (s,p) € M is chosen by consumer type op.!
function ppag : M — [0, 1] assigns probabilities to a consumer having o = 1 given that she
buys a specific product (s, p) or does not participate. Beliefs are assumed to be identical for
all consumers. Since there is a belief function for each menu, the same product occurring
in different menus can be associated with different beliefs. In equilibrium the posterior
belief and thereby images must be consistent with Bayes’ rule, that is they must reflect
the actual distribution of types. Given that a choice occurs with positive probability the

posterior belief ping from which we derive the image must fulfill

(2) (5,p) = > p=01 Prob(1, p)Prob(ba(1p) = (s, p))
HmlS, > e—0.1 2p—o1 P1OD(0, p)PrOb(bAd(0p) = (8, D))

We can now state the equilibrium definition:

Definition 1. Given any menu M, an equilibrium in the consumption stage is a set of
functions by : {0,132 = M and ppg : M — [0, 1] such that

16For ease of notation and because I show below that mixed strategies are not optimal, I restrict
attention to pure strategies here.

12



(i) bm(op) € argmaz e p0s + pAR(s,p) — p for o, p € {0,1} (Utility mazimization,).

(”) R(S,p7M) = E[U|bM(Up) = <S7p)] = MM<S7p) and [V deﬁned i (2) Zf (Sap) is
chosen with positive probability and pa € [0, 1] otherwise (Bayesian Inference).

An equilibrium of the complete game is given by a menu M, a correspondence by, and
a belief function p g such that among the feasible menus, M gives the highest profit to the
producer for given consumer behavior and consumer behavior constitutes an equilibrium
as defined in Definition 1.!7 I assume throughout that in case of multiple equilibria in the
consumption stage, the preferred equilibrium of the monopolist is played.'®* To simplify
notation, in the following I drop the argument M in the image unless this creates am-
biguities. As noted by Rayo (2003), this equilibrium definition corresponds to a Perfect
Bayesian Equilibrium in an extended game, where consumers are punished whenever their

perceived image does not coincide with the Bayesian posterior.

3.4 Benchmark cases: nobody or everyone values image

This section presents two benchmark cases with heterogeneity in quality preferences only:
First, no consumer cares about image and, second, all consumers care about image. Im-
portantly, this shows that homogeneous image concerns do not influence the production of

quality, whereas heterogeneous image concerns do, as will be shown in Section 4.

No image motivation Suppose a fraction S of consumers value quality (o = 1) but
none cares about her image, i.e. g = a,, = 0. Since there are only two consumer types,

without loss of generality consider only menus with at most two different qualities sg, s1.

1"With slight abuse of notation we do not distinguish between the set of offered products and the set
of accepted products but denote both by M. This is justified since the two sets can only differ in options
not taken in equilibrium. If we assumed an € cost for putting a product on the market, the monopolist
would only offer products which would be accepted in equilibrium.

I8Each consumer in the continuum is atomless so that individual deviations are not profitable. However,
sometimes profitable collective deviations exist and lead to multiple equilibria. Qualitatively similar results
hold up when we instead assume that, in every subgame, consumers coordinate on the equilibrium which
maximizes consumer surplus. Computations become simpler and can be obtained from the author upon
request. Interestingly, there exist cases, where consumers are worse off than if they had agreed to the
monopolists’ offer.
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The monopolist offers a menu to solve!®

(3) max B(p1 — c(s1)) + (1 = B)(po — c(s0))
(50,p0),(s1,p1)
st. (IC,_o) 0Se — Py > 0S50 — P for all o,0" € {0,1},0 # o’
(PC,) 0Se — Py >0 forall 0,0’ € {0,1}

Lemma 1. (No image motivation) The equilibrium is separating and unique. Con-

sumers obtain (s,p) = (1,1) if they value quality and (0,0) otherwise.

Neither the quality consumer nor the unconcerned consumer obtain any rent; consumer

surplus is equal to zero. The monopolist receives the entire surplus B(s; — c(s1)) = 5.

Homogeneous image motivation Suppose a fraction § of consumers value quality
(0 = 1) and all consumers care about their images, i.e. ay = «a,, = 1. Recall that A is
the relative importance of image and image is the conditional expectation of a consumer’s
quality preference after the purchase of a product is observed.

The monopolist faces two types of consumers and without loss of generality we consider
only menus in which the monopolist offers at most two qualities sg, s;. The monopolist
now maximizes profits subject to incentive compatibility, participation constraints, and

Bayesian Inference.

@) (s0 prﬁ%ﬁ p1) B(p1 — c(s1)) + (L = B)(po — c(s0))
s.t. (IC') 0Ss + )\R(So,po) — Py = OSy + )\R(ng,p(,/) — Do

for o,0' € {0,1},0 # o’
(PC) 08y + AR(S0,D5) — Do = AE[c|(p, s) = (0,0)] for o € {0,1}
(BI) R(sq,ps) = Elo|b(0) = (so,p5)] for o € {0,1}

Lemma 2. (Homogeneous image motivation) The equilibrium is separating and gen-
erally not unique. In the equilibrium preferred by the monopolist, consumers obtain (s,p) =
(1,1 + \) if they value quality and (0,0) otherwise.

This is a simple extension of lemma 1. Homogeneous image motivation simply increases

the utility of buying a product and thereby increases the price a monopolist can charge

9With full information and the ability to price-discriminate between consumers efficient qualities are
s, 87 such that ¢/(sg) = 0 and ¢/(s;) = 1. This implies s = 0 and s} = 1.
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for it without changing the allocation of quality. The prize increase corresponds exactly
to the image gain and, as in the absence of image motivation, aggregate consumer surplus
is zero. The monopolist’s profit is £ (% + A). Image motivation increases the monopolist’s
profits by B\.2° In the following I say that the monopolist charges an image-premium if
p > s. The image-premium is justified through the consumers’ willingness to pay for the

image associated with the product.

4 Monopoly with heterogenous image concerns

Suppose consumers differ in their marginal utility from quality ¢ € {0,1} and their
marginal utility from image p € {0,1} and both are private information. Suppose fur-
ther that the intensity of image concerns is positive, A > 0, and common knowledge. To
make the analysis interesting, I assume that all consumer types are present in the market.?!
Further, I assume the following tie-breaking rule for consumers who value quality but not

image to facilitate the analysis.??

Assumption 1. All consumer types occur with positive probability, [, o, v, € (0,1).

Assumption 2. Consumers with o = 1,p = 0 always buy (s,p) if indifferent with not

participating, i.e. if Uyg(s,p) = s —p =0 = Uy0(0,0).

The monopolist solves problem (5) below. I look for equilibria as defined in Subsection

3.3. In case of multiple equilibria, I select the equilibrium preferred by the monopolist.?3

(5) max > ) Prob(o, p)Prob(bu(op) = (s,p))(p — c(s))

o,p€{0,1} (s,p)EM
st. (UCsp_orp)  0S0p+ PAR(S0p, Dop) — Pop = 0Sorpy + PAR(Ser s Dot pr) — Dot pr

for o, p,0’, p" € {0,1} and (o, p) # (o, p')
(PCyp)  0Sop+ PAR(Sops Pop) — Pop = pAE[c|bai(0p) = (0,0)] for o, p € {0,1}
(BI)  R(Sep,Pop) = Eppslolb = (50p, pop)] for all (sep,p5p) € M, 0,p € {0,1}
which are bought with positive probability in equilibrium

20We have assumed that the monopolist chooses which equilibrium is played. If instead in each sub-
game, consumers coordinate to maximize consumer surplus, the price premium decreases to A(1 — ) in
equilibrium.

21Results for cases with fewer types are less interesting and available upon request.

22Results do not depend on this assumption. Details are available upon request.

23This amounts to having the monopolist maximize also over ¢ in problem 5. See also Footnote 18.
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In general, the equilibrium allocation of qualities in this problem differs from the alloca-
tion under full information and from the allocations without or with homogeneous image
concern (see Subsection 3.4).

In the following, I essentially solve the model backwards. However, since beliefs about
other consumer types’ play enters the payoffs, I have to think through the game for dif-
ferent possible belief structures which pin down the final payoffs. Thus, in Subsection
4.1, T first identify potentially profitable consumer partitions in the consumption stage. In
each such consumer equilibrium, the partition pins down equilibrium beliefs and allows
to subsequently characterize the optimal menus which induce these equilibria. Finally, I
compare profits across menus to determine the profit maximizing menu (Subsection 4.2).
This together with optimal consumer behavior and Bayes-consistent beliefs constitutes an

equilibrium of the complete game.

4.1 The consumption stage

In this section I prove the existence of an equilibrium in the consumption stage for every
product offer and show that the monopolist will induce a pure-strategy equilibrium. This
allows me to index price-quality-image combinations by op, where op is the consumer
type who buys the product in equilibrium. Finally, I show that only four types of pure-
strategy equilibria in the consumption stage are consistent with profit maximization and
characterize these. Without loss of generality I do not characterize other equilibria in the
consumption stage.

It is easily verified, that the consumption stage has an equilibrium for every possible

product offer.

Lemma 3. (Existence) For each product offer of the monopolist there exists a (not nec-

essarily pure-strategy) equilibrium in the consumption stage.

It is easily verified, that for some product offers a pure-strategy equilibrium does not
exist but a consumer type randomizes in equilibrium (see example 1). With a continuum
of consumers, such a mixed strategy can be interpreted as shares of consumers of the same
type choosing different actions with certainty. At the population level this corresponds to

a mixed strategy.

Example 1. Suppose the monopolist offers M = {(0,0),(1,1)} and X € (1, BJ“O‘"T(I_B)) A
pure-strategy equilibrium does not exist. Type 01 does better buying (1,1) when none of his

type buys. However, when all of his type buy (1,1) he does better not buying.
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However, while mixed strategies are required to prove existence of equilibrium in every
subgame (see Example 1), the following result shows that they can be ignored under profit

maximization.

Proposition 1. The profit maximizing menu contains at most two products and the non-
participation option. Furthermore, under assumption 2 it induces an equilibrium in pure

strategies in the consumption stage.

For the proof, I first show that the monopolist offers at most two products and the non-
participation option. Second, I identify equilibrium candidates with one or two products
and non-participation which involve mixed strategies subject to Assumption 2. For each
of them I show that the monopolist makes higher profit by offering a menu which induces

consumers to play pure strategies.

Separating menus In a fully separating equilibrium, consumer types must be correctly
identified with respect to their interest in quality since their purchases disclose their types.
This prohibits purely image-motivated consumers from participating and thereby excludes
them together with consumers interested in neither image nor quality. The attempt of

separating all four consumer types from each other fails.

Corollary 1. There is no equilibrium with a fully separating menu which is consistent with

profit maximization.

Proof. Suppose there is a separating equilibrium. All consumer types receive image utility
according to their true types, R1; = Rig = 1, Rg1 = Roo = 0. Thus, unconcerned consumers
as well as those who only value image are not willing to pay a positive price and thus pgg =
po1 = 0. Since profit is decreasing in both soy and sgy, this implies sgg = s¢9; = 0. Consumer
types 01 and 00 obtain the same product contradicting full separation. Alternatively, this

corollary follows from Proposition 1. ]

Partially pooling menus Since full separation of the four consumer types does not
occur in equilibrium according to Corollary 1 the equilibrium is a partially pooling menu.

To narrow down the set of equilibrium candidates, I first exclude all but four partitions
of consumers on products as inconsistent with profit maximization. Second, I derive the
prices and qualities which maximizes the monopolist’s profit subject to the corresponding

incentive compatibility and participation constraints given each of the four partitions.
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Standard good: Mass market: Image building: Exclusive good:

ignore image pool all product differentiation reduce market

s=1 s=1 1 =1 sp =1 s=1

oc=1 p=1 o=1 R<1 oc=1 P = s pp > 1 c=1 R=1
R=1 p=1 R<1 R=1 p>1

s <1

o=0 don’t buy o =0 | don’t buy o =0 | don’t buy R<1 o=0 don’t buy
R=0 R=0 R=0 pPL =S R > 0)

p=0 p=1 p=0 p=1 p=0 p=1 p=0 p=1

Figure 2: The four types of equilibria from Lemma A6 and Proposition 2.

Proposition 2. In equilibrium the monopolist offers a standard good, a mass market, an

immage building menu, or an exclusive good, where the following holds:

Standard good | Consumers who value quality buy (s,p), others do not buy.

Mass market Consumers who value quality or image buy (s,p), others do not buy.

Image building | Consumers who value either image or quality buy (sr,pr), those who

value quality and image buy (sg,pm), others do not buy.

Ezclusive good | Consumers who value image and quality buy (s, p), others do not buy.

and (s,p), (Sr,pL), (Sg,pH) are given in Lemmas A7, A8, A9, and A10.

The standard good menu is identical to the separating menu without image motiva-
tion; all quality-caring consumer buy whether or not they are also interested in image. In
a mass market only ignorant consumers who do care about neither quality nor image are
excluded and consumers who value at least one of the two characteristics buy the same
product. This is the menu with the largest market coverage and no differentiation with
respect to the level of quality or price. The image building menu has the same market
coverage but offers two distinct products, a lower quality, lower price version for consumers
who care about either image or quality and a premium version for image-motivated car-
ing consumers, which offers higher quality and higher image at a higher price. If image
motivation is large, the two products have the same quality and differ only in image and
price. If the monopolist sells only this premium product, we call it exclusive market.
If image motivation is large, the premium product has even higher quality than in the
image building menu. An upward distortion in quality is required to justify a higher price
and deter purely image motivated consumers from buying this product. The purchasing

behavior of consumers is illustrated in figure 2.
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4.2 Profit maximization

In the previous subsection, menus have been derived such that beliefs are consistent with
Bayes’ rule and consumers utility is maximal for the assigned product. It remains to show
which menu maximizes profits. Using the characterization of products from Proposition 2
for given consumer partitions, I compute profit as a function of A for each product offer.

The profit functions have the following characteristics.

Lemma 4. Profits in standard good, image building, and exclusive good have the following
characteristics:
(i) 11 is constant for X < 1 and decreasing and concave for A > 1.

an(1-B)+(1—as)B
(1_048),8

(ii) TI* is increasing and concave for A <

an(1=B)+(1-as)B
(17045)5 ’

and linear increasing for A >

(iii) TIF is linear increasing.

With the help of Lemma 4 we can now derive the optimal product offer for each distri-

bution of preferences and each value of image.

Proposition 3. There exist 0 < A < Am such that the profit-maximizing equilibrium for

a monopolistic producer is given by
(i) a standard good if X\ < Ap,.
(ii) an exclusive good if X > Ap,.

_3)2 7 < .
If ag > % and B < 2‘:‘@% and o, < ﬁ(Hj;(S’ff_ag)% 3)) , A = A, and no other menu is ever

optimal.

Otherwise, if Am < A < A the profit-mazimizing equilibrium is image building product

differentiation.

Corollary 2. The interval of A where image building is optimal is empty only if image

concerns and intrinsic motiwation are positively correlated, o, < a.

Image motivation only matters if it is intense enough. For A < W profits with
the exclusive good and profits from image building decrease in A and while profits from
standard good are constant. Thus, for A small enough offering a standard good must
be optimal. This is the same offer as in the absence of image motivation; since not all

consumers value image, the monopolist cannot charge an image-premium (cf. Section 3.4).
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: standard good | image building . exclusive good

>
>

Figure 3: Equilibrium with monopoly for values of image .

When image motivation becomes more important, A increases, the monopolist profits
from modifying the menu. A comparison of profits as derived in the proof of Lemma
4 reveals that the exclusive good is optimal if the value of image is large enough. For
intermediate values of image motivation, two products are sold and all consumers who value
quality or image buy. One product is of high-quality and sells with an image-premium; the
other is priced at the monopoly price for quality?!, can be of lower quality and has lower
image. The introduction of the low quality into the market allows to “build image” and
sell to more consumers as well as increase prices for those who value image and quality.
When image motivation becomes even more important, the monopolist has an incentive to
market a high-quality product exclusively to consumers who value both image and quality,
so that the share of consumers buying high quality decreases as compared to the benchmark
cases. It is important to note that the threshold values of A depend on the distribution
of parameters. For any given distribution, however, the equilibrium is Standard good -
(Image building) - Exclusive good (for increasing \).

Figure 3 illustrates the findings of Proposition 3. In addition, Figure 4 shows a typ-
ical example for how the equilibrium thresholds depend on the fraction of intrinsically

motivated consumers and demonstrates the relevance of the image building menu.

4.3 Welfare in monopoly and with a minimum quality standard

An assessment of total welfare must assess total surplus and total costs. In the following I
understand welfare as the sum of consumers’ utility including image utility and producer’s
profits. I first derive the equilibrium which for a given set of parameters maximizes welfare.
Then, I compare this with the equilibrium in monopoly provision. In general, the monop-
olist does not choose the market structure which would maximize welfare when image is

valuable.

24This equals the marginal cost of increasing quality, s, and has to be distinguished from the unit cost
%82. For s < 2 the monopoly price is greater than the unit cost such that the monopolist makes positive
profits from selling.
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Figure 4: The equilibrium thresholds under monopoly for ay = 0.5 and «,, = 0.5. The
A

value of image is rescaled as 377 € [0, 1] which is the weight on image in the utility function.

Note that in my model, image cannot be allocated independently of quality since it
depends on equilibrium behavior. When I derive the product offer which maximizes wel-
fare, I therefore assume that offers have to fulfill incentive compatibility and individual
rationality constraints. The possible offers are then the same as before (see Lemmas A7,
A8, A9, and A10). While the monopolist maximizes appropriable rents, we maximize total
rents when we maximize welfare. Which product offer maximizes welfare varies with the
intensity of image motivation, analogous to Proposition 3 which gave the profit maximizing

structure depending on image motivation. The result is illustrated in Figure 5.

Proposition 4. Suppose o, < % or § > 22a=L  There exist 0 < A\, < 1 such that the

200, — Qg

welfare-maximizing equilibrium is given by
(i) a standard good if X < \,.

(i) image building if X > A,

S

Otherwise, there exist 0 < wa <1and?2 < :\w < Ay Such that the welfare-mazximizing

equilibrium s given by
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Figure 5: Welfare maximizing market structure for values of image .

(i) a standard good if X\ < .

n

>

(i) image building if Ay < X\ < Ay or X >

(ii) an exclusive good if iw <A< iw.

In terms of welfare it is unambiguously clear that a standard good is optimal for low
image concerns and image building is optimal for high image concerns. However, for
some parameters, there exists an interval of image values such that offering an exclusive
good maximizes welfare for all A in this interval. It is noteworthy, that for exclusivity to
maximize welfare, the marginal utility from image must be more than twice as high as the
marginal utility from quality.?®

Comparing the thresholds from Propositions 3 and 4 reveals that the monopolist sys-
tematically deviates from the welfare maximizing menu to maximize his share of the sur-

plus.

Corollary 3. Compared with the welfare mazimizing solution, the monopolist offers a

standard good too rarely. If a,, < % or > ;aﬁ he offers an exclusive good too often.

an—as’

Intuitively, the monopolist has larger incentives to switch to product differentiation
to sell to purely image concerned consumers and profit from their willingness to pay for
image. Thus, if the monopolist offers image building for some A, he offers it for lower image
motivation than the welfare maximizer. For larger image concerns, however, the image-
premium which he can extract from consumers who value both quality and image makes the
exclusive good more attractive. In image building, purely image concerned consumers get a
rent for high values of image motivation which cannot be appropriated by the monopolist.

The reason is that the production technology reaches its efficient level at s = 1 and thus

2’Image utility might be considered a behavioral bias. If utility from image is ignored, the welfare
maximizing product offer is the standard good for all values of image such that purely image concerned
consumers can be deterred from purchases through high quality-price combinations (for A < 2). If image
becomes too valuable to profitably enforce a standard good (A > 2), the exclusive good maximizes welfare
without image utility. Details are available upon request.
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it never pays off to sell quality levels above 1 to purely quality concerned consumers.
However, the willingness to pay of purely quality concerned consumers determines also
the prices which can be charged from purely image concerned consumers, which therefore
cannot exceed 1.

The welfare maximizer does not care about who is getting this rent. For large image
concerns, image building creates value by offering differentiated products which allow con-
sumers to separate. Separation increases the value of image available in the market without
additional cost (utility effect). Therefore, image building maximizes welfare for many sets
of parameters. The monopolist, however, obtains higher profits from the exclusive good
if the value of image is large enough since he can extract a larger share of the surplus in
the exclusive good (profit effect). In general, exclusive good does not maximize welfare.
However, for some sets of parameters, the profit effect dominates the utility effect such
that an exclusive good maximizes welfare.

Compared to a standard good, the introduction of an additional product with intermedi-
ate quality and intermediate price in the image building regime solely serves to discriminate
among different consumer types and transfers utility from consumers to the monopolist.
Purely image-motivated consumers obtain zero rents in both cases but while they are ex-
cluded in a standard good case they create positive surplus to the monopolist in the image
building menu. Furthermore, selling a low quality good decreases the information rent of
the consumer who values image and quality. Both effects help to increase profits but the
latter decreases consumer surplus. Thus, even if welfare maximizing, the image building
menu never maximizes consumer surplus.

The model allows for the analysis of some common policy measures. The introduction
of a minimum quality standard (MQS) which is intended to ensure all consumers get a
high quality product can hurt consumers. With a binding minimum quality standard, the
monopolist has to adjust the low quality upwards and the price for high quality downwards
to achieve product differentiation; this benefits consumers. However, since the adjustments
make product differentiation less profitable, the monopolist will resort to exclusive good
and standard good for a larger set of parameters. Through this supply reaction, regulation

can trigger decreases in consumer surplus and in welfare.

Lemma 5. There exist parameters such that the introduction of a binding minimum quality

standard in a monopolistic market decreases consumer surplus and welfare.
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Figure 6: Total quality in monopoly. In the absence of image motivation, the first-best
level of total provision is 3.

4.4 Comparative statics in monopoly

In Subsection 4.2 T have characterized the provision of quality and the pricing for given
distributions of image and quality concerns as a function of the value of image A. When
we combine this information with the fractions of consumers who buy each product, we
can compute total quality in the market as illustrated in Figure 6. Comparative statics

with respect to the value of image can be directly read-off from the Figure 6.

Corollary 4. There exist parameters such that an increase in the value of image A de-

creases the total provision of quality in monopoly.

To complement the analysis, I now analyze how changes in the preference distribution
influence the equilibrium provision of quality. 2° First, I discuss comparative statics for
prices and qualities. Second, I investigate the implications for total provision of quality,
which depends on the qualities sold to consumers as well as on the fractions of consumers
who buy a given quality. Finally, I analyze how the prevalence of different equilibria is
affected by changes in the preference distribution.

In Proposition 2, I have derived qualities and prices for each possible equilibrium. Using
Proposition 3 we can then read off equilibrium qualities and prices corresponding to any
preference distribution for any value of image. Obviously, price and quality in the standard
good are independent of the preference distribution. In image building and exclusive good

we observe the following.

Corollary 5. (Products)

Suppose (sr,pr) and (sg,py) are an image building menu with py > pr.

267 only present the interesting cases here, additional findings are available upon request.

24



(i) If A < LW, Sp, PL, PH, and py — pr increase in 3. Otherwise, only py and

pPH — pr increase in 3.

(i) If A < a"(lag_)zsﬁ_o‘s)ﬁ, sr, and pr, decrease, and Sy — Sy, Py, and py — pr, increase in

as and ay,. Otherwise, only py and pg — pr, increase o and «,.

Suppose (s, p) is an exclusive good offer. Then, p increases in [ and oy, and is independent

of a,. Quality s 1s independent of preferences.

Increases in image concerns, whether for the intrinsically concerned or the unconcerned
induce quality reductions and price increases. Whereas this increases profits, it makes
individual consumers worse off. Increases in the share of intrinsically concerned consumers
B yield increases in both quality (as long as it still below s = 1) and prices. The effects in
product qualities also affect the total provision of quality. The following is directly read

off from the derivatives of total quality (see Figure 6).27
Corollary 6. (Total quality)
(i) Total provision of quality S in monopoly (weakly) increases in 5 and «,.
(i) In exclusive good, S increases in .
(ii) In image building, S increases in ag if A > 1, weakly decreases in o otherwise.

Intuitively, for A < 1, the contribution to total quality of selling the high quality
product is greater than the contribution of the low quality product. For A > 1, however,
the quality of the low quality product is high enough such that the participation weighted
contribution to total quality outweighs the contribution through the high quality product.
Since increases in g, decrease purchases as well as quality of this product, total quality
decreases.

Having established comparative statics on total quality I now discuss how the preva-
lence of different types of equilibrium is affected by changes in the preference distribution.
It follows trivially from Proposition 6 that thresholds in the competitive case are inde-
pendent from the distribution of preferences. Thus, I concentrate on the monopoly case.
Figure 4 has illustrated the equilibrium thresholds depending on the fraction of intrinsically

motivated consumers for a specific example. The following proposition is more general.

27 According to Proposition 3 we only have to consider standard good for A < 1, image building, and
exclusive good.
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Proposition 5. (Equilibrium thresholds) Monopoly offers (i) standard good more often
if B increases, (i) standard good less often if ag or av, increases, (iii) image building more

often if o, increases, and (i) exclusive good less often if oy, increases.

If the share of consumers increases who experience utility from quality directly, the
non-distorting standard product is offered more often. However, if instead the fraction of
consumers increases who have a signaling desire and buy a product only for its image, the
standard good becomes less attractive to the producer. Distortions in quality provision
in form of either image building or the exclusive good become more prevalent. The sign
of the effects of an increase in image concerns among intrinsic buyers, «y, on the relative
prevalence of image building and exclusive good is ambiguous. Similarly, the effect of
more intrinsically motivated buyers, 3, on the prevalence of the exclusive good cannot be
signed when S\m < f\m If S\m = im = Agg, more intrinsically motivated buyers induce the

monopolist to offer exclusive good less often.

5 Competition

As a product becomes more familiar more producers can credibly supply any desired qual-
ity level and a monopolistic market becomes less likely. In this section I illustrate that a
main finding of the paper does not depend on the monopolistic setting: Heterogeneous im-
age concerns promote product differentiation which is not driven by heterogeneous quality
valuations, in a monopolistic as well as in a competitive market. A crucial difference is,
however, that for image motivation large enough the equilibrium outcome with competition
is that all consumers who value image or quality buy, whereas a monopoly would offer an
exclusive good which is only bought by consumers who derive utility from image and qual-
ity. Moreover, the mechanism s of separation are different. Taking the quality level which
would be sold in the absence of image concerns as a benchmark, product differentiation
will occur through an additional product with higher quality in the competitive market
(upward distortion). This is in contrast to the monopoly, where separation is induced
through an additional product with lower quality (downward distortion).

Suppose that there are again four types of consumers with utilities and frequencies as
specified in Section 3 and, as before, the production of quality s incurs unit costs of ¢(s) =
%32 which are convex in quality. Suppose now that all qualities are available at different
1

152 This captures a

prices equal to or above the marginal cost of provision p(s) > c(s) = 3
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situation of competition without actually modeling the interaction among producers.?® The
game reduces to all consumers simultaneously choosing a product (s,p) € M to maximize

utility. The set from which they choose is now given as
2 L,y
M={(s,p) R ISZOandpzﬁs }.

The definition of an equilibrium is the same as for the consumption stage of the mo-
nopolistic model and given in Definition 1 in Section 3.4. Images are formed as an outside
spectator would form them and must in equilibrium be consistent with actual choices of
consumers. If we consider this spectator as a second player who moves after consumers
have chosen products and who pays consumers in the form of image, this is a signaling
game. The equilibrium is generally not unique. We therefore rely on a refinement in the
spirit of the Intuitive Criterion by Cho & Kreps (1987).%

5.1 Competitive equilibrium

Suppose that all quality price combinations in RQZO are available. Note first that uncon-
cerned consumers who value neither image nor quality never buy. Furthermore, a consumer
who values quality alone will not be influenced by image and will always buy the product
which offers the best deal in terms of quality and price. Her utility is independent of be-
liefs and maximized at (s,p) = (1,1). Thus, the driving forces are the decisions of the two
consumer types who care about image. Since unconcerned consumers always choose the
outside good, the image of not buying is equal to zero unless any intrinsically motivated
consumer also chooses this option.

For A\ < % purely image motivated consumers prefer (0,0) over buying the product
(s,p) = (1,3) even with the best image R(1,3) = 1. Since the choice of purely quality-
concerned consumers is independent of beliefs, the image associated with product (s,p) =
(1,1) is R(1,3) = 1. Thus, consumers who value image and quality also choose (s,p) =
(1, %) For A\ < % this is the unique equilibrium.

28This assumption precludes multi-product firms which could otherwise cross-subsidize products.

29Formally, the model does not have a receiver of signals and therefore is not a proper signaling game.
The refinement as in Cho & Kreps (1987) cannot be applied explicitly since it is formulated in terms of
best responses. Here, no party acts upon the product choice. Still, since the image is a reduced form
expression of an expected response, and all consumers choose their preferred product in response to the
associated image, the same logic applies.
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For A > %, purely image-concerned consumers gain from buying (1, %) because of its
image. In general equilibria are not unique anymore. We therefore analyze different classes

of equilibria separately.

Single-product equilibria Consider equilibria such that unconcerned consumers do not

buy, and all other consumer types pool on the efficient quality product (1, %)

Lemma 6. There exists a partially pooling equilibrium where consumers who value quality

or image all buy (1, 3) with image R(1,3) =

1
2

B 1 -
T B)oniB Purely image-concerned consumers

randomize between buying (1,5) with probability q and not buying at all with probability

1 — q where
0 ifA<3
_ Bas o1 1 (1—as)B+qan(1-P)
(6) ¢=402rx-1) eman U3<A<3 (1—01)ﬁ
1 otherwise.

For values of image up to one half, the efficient quality level s = 1 is sold to all con-
sumers who care about quality and only to those. Those who do not value quality choose
the outside option. Image does not manifest itself in changes in quality, price or purchasing
behavior. Thus, I call this the standard good case. For higher values of image, purchas-
ing this product also becomes attractive to purely image concerned consumers since it is
associated with image R(1, %) = 1. However, as soon as purely image concerned consumers
buy (1, %) with positive probability, the associated image decreases and makes purchasing
this product less attractive. Thus, only a mixed strategy equilibrium exists, which I call
partial mainstreaming. When image becomes even more valuable, consumers who only
value image buy (1, %) with probability 1 since even the resulting image is worth more than
the price of % In such an equilibrium, full mainstreaming, only the efficient quality level
s = 1 is sold and only unconcerned consumers do not buy. Mainstreaming in competition
differs from the mass market in monopoly in so far as the product is priced at marginal

cost here, whereas the monopoly charges the monopoly price.
Two-product equilibria Consider equilibria such that purely quality-concerned and

purely image motivated consumers pool on the product (1, %) and consumers who value

both quality and image separate from the two by buying another product (s',p'); uncon-
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cerned consumers choose (0,0). When deriving these equilibria I allow for consumer types
to randomize across different choices.

It is easy to see that there is no other type of separating equilibrium. Suppose consumers
who value image and quality and purely image motivated consumers pooled on the same
product. Under separation this must differ from (1, 1) but has a lower image due to the
purchases of purely image motivated consumers. Thus, consumers who value image and
quality would always be better off by deviating to also purchasing (1, 3).

We first note that if there are separating equilibria, they must involve real differences in
quality of the products used to separate. Suppose to the contrary that two products (s, p),
(s',p') form a separating equilibrium and s = §’. Separation requires that consumers who
value image and quality buy a different product than purely image motivated consumers.

But for s = s’ both prefer the same:

(7) Un(s',p) > Un(s,p) & §+AR(S,p)—p >s+AR(s,p') —p
& AR(,p) —p > AR(s,p) —p & Un(s,p') > Un(s,p)

This is in contrast to the monopoly, where for high enough values of image, differentiation

through price and image alone was sustainable.

Lemma 7. For XA > 1, we finde > 0 such that the two products (1, %) and (14¢, ¢ 1+€ A% form

a separating equzlzbrzum with R(1 + &, (HE) ) =1, R(1, %) = ,3(170?5()1;;;)7@%7]%(070) =0,

where purely image-concerned consumers buy with probability q and

_ B 1 (I—as)B+gan(1-5)
(8) = 1A DaSs if3<As (1-as)8
1 Zf)\ > 1 (1— as),3+qan( —B)

(1 O‘S)/B

I call such a product a functional excuse. Consumers who are willing to pay for
both quality and image buy (1 + ¢, (Ha) ). They use excessive quality as a way to pay a
higher price to signal that they value quahty. Purely image-motivated consumers refrain
from imitating them because the price of the high quality product exceeds the value of the
associated image. Instead, they buy (1, %) This same product is also bought by consumers

who only value quality so that the associated image is positive.

Equilibrium refinement There are generically many other separating equilibria. Fur-
thermore, the pooling equilibrium from Lemma 6 also coexists with the separating one. I

employ a refinement in the spirit of the Intuitive Criterion (IC) by Cho & Kreps (1987
ploy p Yy p
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standard functional excuse
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Figure 7: Equilibrium with perfect competition for different values of image A. Equilibria
marked in gray fail the Intuitive Criterion but would make consumers better off.

to obtain a unique equilibrium prediction.®® It turns out that the refinement rules out
image-premia, i.e. equilibria in which consumers who value both quality and image buy
overpriced products to obtain an image by spending more money than necessary. Instead
they buy excessive quality at marginal cost. Furthermore, it rules out pooling equilibria

where purely image-concerned consumers buy quality. Figure 7 illustrates the result.

Proposition 6. The equilibrium satisfying the Intuitive Criterion is unique. All products

are sold at marginal cost and the equilibrium is

(i) the standard good if A < 1.

(i1) functional excuse with € = \/2)‘5(1—34(51);2?:8)% if 3 <A

In the proof, I first rule out other separating equilibria. Then, I rule out the pooling

equilibrium for A > % For this, I show that there always exists € > 0 such that type

11 profits from deviating to product (1 + ¢, (HE) ) if he beliefs this to be associated with

HE U527 for any belief.

R =1, while type 01 cannot profit from dev1at1ng to product (1 + ¢,
According to the Intuitive Criterion, this product can only be assomated with R =
since otherwise we would assign positive probability to a type who would never gain from
choosing this product.

If the intensity of image motivation is small the equilibrium resembles the monopolistic
standard good case: the efficient quality level s = 1 is sold to all consumers who care
about quality. Those who do not value quality pick the outside option. This can be
thought of as a conventional good without any quality component. If the value of image
increases, purely image motivated consumers are attracted by the same product and thus
separation becomes worthwhile for the consumer who values image and quality. Also
under competition product differentiation within the quality segment occurs. Consumers

who value both quality and image are willing to buy overly high quality since utility is

30Formally, my model is not a proper signaling game. See footnote 29.
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realized from both image and quality; they use a functional excuse to separate from
other consumers and obtain higher image. Product differentiation now features an upward
distortion in quality: The lower quality product has the efficient quality level s = 1 and

is bought by consumer who value either image or quality.?!

The high quality is chosen
such that the product is not attractive for the purely image-motivated consumers due to
its high marginal cost.?? Recall from Proposition 3 that a monopolist in contrast achieves
differentiation by offering a product with lower quality. This leads to lower average quality.

If the intensity of image motivation becomes very large, the upward distortion in quality
becomes expensive. We find i\ that the consumer who values image and quality would in
fact be better off by pooling on the lower quality product (full mainstreaming) for all
A > 5\ However, this equilibrium fails the Intuitive Criterion. Similarly, we find A > %
such that for all A € (%, 5\), consumers who value image and quality are better off in pooling
than in separation. Such a pooling equilibrium features partial participation by consumers

who only value image (partial mainstreaming). It also fails the Intuitive Criterion.?

5.2 Welfare in competition and with a luxury tax

In this subsection, I compare monopoly and competition in terms of the welfare they pro-
vide (including utility from image). As I have discussed in Subsection 4.3, the monopolist
does not always implement the welfare maximizing allocation. Competition, however, does
in general not do better. The reason is that the monopoly can through its pricing sta-
bilize separation while in competition, consumers use excessive quality to separate and
improve their image. The former is often more efficient in that in yields higher welfare. In

a competitive market, a luxury tax on excessive qualities can therefore improve welfare.

Corollary 7. There generically exist parameters such that monopoly yields higher welfare

than competition.

Proof. The proof is by example.

31The participation probability of purely image concerned types is 0 for A < %, Gsep(A) = (2A —

(1-as)B)) 1 1(1-as)B+an(1-8) :
1) ) for 5 <A< 3 Cimap) and 1 otherwise.

32Note that this result is driven buy the additivity of utility from image and quality. The convex cost
of quality production exceeds the value of quality for every quality level above one and only consumers
who in addition realize image utility are willing to pay the price.

33Details on the derivation of A and \ are available upon request.
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Example 2. Suppose A =1, B = 0.5, a, = 0.5, and as = 0.5. Then A\, = .5 < A < 6 =
Am. Welfare from monopoly, which yields image building, is 0.5625 whereas welfare from

competition, which yields functional excuse, is 0.478553.

Example 3. Suppose A =5, f = 0.65, o, = 0.55, ay, = 0.55. Then \ > 4.58822 = j\m
Welfare from monopoly, which yields an exclusive good is 2.40443 whereas welfare from

competition, which yields functional excuse is 2.32667.

Welfare in monopoly is continuous in A for A ¢ {Xm, S\m} and in competition welfare is
continuous for \ # % Thus, we find parameter constellations close to the examples such

that welfare with monopoly is still higher than welfare with competition. ]

When competition leads to higher welfare than monopoly, it also leads to higher con-
sumer surplus than monopoly but even if competition reduces welfare, consumers may still
profit. We have seen that monopoly may lead to higher welfare under some circumstances.
Thus, we again ask for the distributional effect behind this finding. It turns out that purely
quality concerned consumers always benefit from competition. In contrast to this, there
exist parameters such that consumers who value image are better off in monopoly than in

competition.
Corollary 8. Consumers who value quality benefit from competition.

Purely image-concerned consumers either buy quality s at price p = s or choose (0, 0)
in monopoly. Both yield zero surplus, whereas they receive surplus % in competition from
buying (1, %) for all A\. Consumers who value image and quality are also always better off
with competition. The comparison of surplus in this case is more involved an can be found
in the appendix.

The following example shows that not all consumers are better off with competition,
though. There are parameter constellations, where consumers who value image but not

quality are better off with monopoly.

Corollary 9. There exist parameters such that consumers who value only image are better

off in monopoly than in competition.
Proof. The proof is by example.

Example 4. Suppose oy = 0.625, o, = 0.25, 5 = 0.625, and A = 1.5. Parameters are such
that monopoly does not offer image building for any X and X > 0.4875 = \,,. The surplus
to purely image concerned consumers is 0.576923 in monopoly, which yields an exclusive

good. The surplus is only 0.571429 in competition, where functional excuse obtains.
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an(1-8)+(1—as)B
(1_045)ﬁ

value only image, is continues in A and is continues in other parameters. Thus, the result

Apart from jump points at A € {S\m, A, }, the surplus to consumers who

is generic. O]

We have just seen that image concerns distort qualities upwards in a competitive mar-
ket. Thus, a minimum quality standard as analyzed for the monopoly case does not bite.
However, if product differentiation prevails under competition, a tax on higher qualities can
improve welfare. By increasing consumer prices above marginal costs, it allows consumers

to achieve a high image at lower qualities which can be produced more efficiently.

Lemma 8. In competition, we can design a luzury tax on excessive quality such that welfare

strictly increases and consumer surplus remains unchanged.

5.3 Comparative statics in competition

In Subsection 5.1 I have characterized the competitive equilibrium as a function of the
value of image A. From this, we can compute total quality in the market as illustrated
in Figure 8. Total provision of quality depends on the qualities sold to consumers as well
as on the fractions of consumers who buy a given quality. The following result is directly

read-off from the figure:
Corollary 10. Total provision of quality in competition increases in the value of image \.

Additionally, changes in the preference distribution affect products sold in competition
as well as the total provision of quality. In the standard good, products and purchases are
unaffected by the preferences distribution. Furthermore, as long as purely image concerned
consumers randomize over choosing (0,0) and buying (1, %), the products in functional ex-
cuse and the total provision of quality are also independent of any changes in the preferences

distribution.

Corollary 11. Suppose competition yields a functional excuse equilibrium, where con-
sumers who value image and quality buy (s,p). Then, s decreases in B and increases in o

and o,. Total provision of quality increases in oy and oy, and is non-monotone in f3.

In the competitive market, the threshold between standard good and functional excuse
is independent of the preferences distribution. Thus, in contrast to the monopoly case, the

prevalence of different equilibria is unaffected by changes in the preference distribution.
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Figure 8: Total quality in the market with competition. In the absence of image motivation,
the first-best level of total provision is .

6 Extensions

My model applies to any context where the quality of a product matters and image concerns
are relevant. The examples of Fairtrade and organic consumption have an additional
feature. There, quality has a public good character since paying higher wages or paying for
environmentally friendly production techniques does not only benefit the consumer directly
but has positive externalities. In Subsection 6.1 I discuss how to incorporate quality with a
public good character in my model. In some circumstances, quality of a product might be
associated with a negative image if this quality dimension is not valued by the public. For
instance, showing a taste for expensive jewelry can lead to reduced status in a neighborhood
where equality is valued above all. Therefore, in Subsection 6.2 I analyze an extension of

my model where I allow the value of image to be negative.

6.1 Quality as a public good

Frank (2005) discusses how “positional externalities cause large and preventable welfare
losses” by inducing people to spend too much. In my paper, images lead to positional ex-
ternalities and quality is a positional good in the sense of Frank (2005). If image motivated
spending helps to provide a public good, like in ethical consumption, it is not pure waste of
resources anymore and welfare effects become more complex. The pessimistic perspective
of Frank (2005) on positional goods might have to be reconsidered.

Guided by the application to ethical consumption, in this subsection, I take a similar
approach as Besley & Ghatak (2007) and interpret the purchase of quality as a private
contribution to a public good through consumption. The monopolistic producer bundles

the private consumption good with a contribution to the public good by engaging in re-
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sponsible production methods. These are interpreted as quality here. Some consumers
experience warm glow utility from purchasing such a good with the bundled contribution
(for warm glow utility see e.g. Andreoni, 1990). Some experience utility from being seen as
those who contribute (image utility). Some value both and other none of the two aspects.
None of the consumers, however, takes into account that her individual purchase has an
impact on the total provision of the public good. Suppose the public good has a social
value of v > 0.

Then, the efficient level of total quality provision is 3 + 7.3

Image concerns can help to move total consumption of quality closer to this target
but can also drive it further away from it when image becomes too valuable. In general,
efficient provision will not be reached with monopoly; provision under competition is in
general higher than under monopoly but still not necessarily at the efficient level. The
reason for this result is of course that—in contrast to the socially efficient level of provision—
the market-based provision of quality is independent of the social value of quality. This
finding is also evident in Figure 8: If the social value per unit of quality is v, the socially
efficient provision level is 8 + ~ which is constant in A but in general different from the
market-based levels of provision.

For products which have a public good character like Fairtrade or organic production,
non-governmental organizations may try to ‘raise awareness” to foster their cause. However,
“raising awareness” may have unintended consequences, depending on what it means. First,
raising awareness can mean that public recognition increases and therefore the value of
image, A, increases. Second, raising awareness can mean that the number of intrinsically
motivated consumers, 3, increases. Finally, it can also mean that only the fraction of
consumers who value image - «s, a,,, whether or not they are concerned with quality -
increases. Only the latter two affect the distribution of preferences. At first sight, one might
guess that all effects will go in the same direction since they all increase the population-
wide willingness-to-pay for quality. As has been shown in Subsection 4.4 this intuition is

wrong; increases in image concerns can decrease the provision of quality.

34We abstract from distributional concerns here. Taking into account heterogeneity in warm glow but
ignoring image utility implies individually efficient contribution levels of s = 7 for consumers with ¢ = 0
and s = 1 + ~ for individuals with ¢ = 1.
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6.2 Interest in “quality” is seen badly

Suppose the model is as laid out in the monopolistic case in Section 4 but now image
decreases utility. Being recognized as a consumer who values quality gives a negative
image and this image is the more negative the better identified consumers preferences are
from their consumption choice. Examples are goods where quality has a strong negative
externality and its consumption is therefore seen as morally unacceptable. Imagine a
preference for big, polluting cars. Being aware of the fact that showing this preference
gives a negative image is likely to influence purchasing behavior and thus should also be
reflected in the marketing strategy of the producer. Another way to interpret a negative
value of image would be a social norm against showing off. Consumers might still value
good quality but at the same time dislike being identified as those who are rich enough
to afford it. The Scandinavian Jante Law seems to describe a pattern of group behavior
consistent with this interpretation.

For simplicity of interpretation I will keep A > 0 as a parameter of the intensity of
image concerns and adjust the utility function to incorporate the negative value of image.

Preferences are given by
(9) Uap<57p7M) = GS—pAR(‘SvpuM) —D-

It is clear that purely image concerned consumers cannot be attracted to buy at any
positive price. Furthermore, consumers who intrinsically value quality but are aware of the
consequences for their image, are not willing to pay as much for a given level of quality
as consumers who do not care about image. The monopolist therefore has to decide only
whether to offer a product which is accepted by both, consumers who only value image
and consumers who additionally value quality, or whether to separate the two.

We know that only types with 0 = 1 do buy at all and therefore any product (s,p) #
(0,0) will obtain R(s,p) = 1. This implies that no differentiation in terms of image is
possible. If both consumers participate, they do buy the same product. The monopolist’s
choice is about serving either one type or both types. Suppose first that only purely
quality-concerned consumers are served. Then the participation constraint of consumers
who only value quality must bind: p;g = s19. The maximal profit in this case is at s19 = 1
with IT = U=,

Suppose instead that also image aware consumer buy. Then, the binding participation

constraint is the one of consumers who value both quality and image: p;; = s;1 — A. The
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profit maximizing quality level is (as before) s;; = 1 and profits are IT = (3 — X)(5). When

we compare the two expressions we obtain the following result.
Proposition 7. Suppose image exhibits a negative effect on utility.

(i) For A > %ozs only types who care about quality but not about image buy quality s = 1

at monopoly price p = 1.

(ii) For \ < %as both types who care about quality buy quality s = 1 at pricep =1 — X

below the conventional monopoly price.

If being interested in quality has a negative image, the monopolist either reduces the
price of quality or accepts to sell less than in the absence of image concerns. For small
negative image concerns, the stigma of being interested in quality implies a lower price.
Consumers who are indifferent with respect to image concerns profit from the existence of
image concerned consumers through a lower price for both of them. For stronger negative
image concerns, those who care about image choose the outside option. In this case, the
product sold is identical to the one offered in the absence of image concerns.

An alternative view would not interpret image as a means of vertical dimension but
instead take an identity perspective, where consumers are located on different value posi-
tions and try to find a product which matches their identity (Akerlof & Kranton, 2000).
Based on the identity perspective, Chernev et al. (2011) investigate the limits of lifestyle
branding from a marketing perspective and confirm that consumers use brands to express
their identity or to reaffirm their beliefs. I can modify my model such that consumers
derive utility from signaling their preference for quality instead of following a common
norm of what is “good” behavior. Very intuitively, in this case the set of profitable prod-
uct offers changes. Pooling on a positive quality level does not occur anymore. Instead,
the monopolist profits from offering two products at opposite quality levels and charge an

image premium on both of them.

7 Conclusion

In this paper I analyze quality provision and prices under the assumption that individuals
differ in their valuation of quality as well as in their interest in social image. Assuming that
consumers can derive utility from the quality of a product or the social image attached to

it, I first solve for the optimal product line offered by a monopolist for any combination of
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the resulting four types of consumers. Then, I study a perfectly competitive setting and
compare the two market structures with respect to welfare and quality provision.

When image concerns are sufficiently strong, ignoring image concerns does not max-
imize either welfare or monopoly profits but instead product offers are distorted to take
consumers’ signaling desire into account. Even though not justified by heterogeneous val-
uations of quality, different quality levels can be sold in equilibrium to accommodate het-
erogeneous image concerns. By introducing a low quality product, the monopolist creates
value in the form of the associated image and thereby manages to sell to more consumers.
However, to achieve this he might decrease total quality provision. In a competitive mar-
ket, consumers’ image concerns also induce differentiated product purchases. In contrast to
the monopoly case, consumers use inflated quality as a functional excuse to separate from
others and improve their image. Consequently, total quality provision increases. The com-
petitive outcome of separation via inflated quality is in general less efficient than separation
in monopoly which is induced through prices. Welfare as the sum of consumers surplus
and profits is higher in monopoly than in competition for generic sets of parameters.

Contrary to what one might expect, image concerns do not always increase the provision
of quality. Instead, monopoly tailors to image concerns by increasing prices for those
consumers who are willing to pay a premium for the image in addition to the price for
quality. Consequently, the potential of increasing quality provision through tailoring to
image concerns are limited in a monopolistic market. Market power gives the producer an
incentive to either enlarge the market but depress average quality or reduce the market
and only increase prices. Thus, if quality is considered a public good, as seems reasonable
when we talk about quality as representing working standards, environmentally friendly
production methods, or other components of CSR, image concerns can be detrimental.
If advertising these causes or campaigns to raise awareness do not increase consumers’
intrinsic interest but only their image concerns, such publicity campaign can induce a
reduction in the total provision of the public good. Under competition, quality provision
is (weakly) higher than in monopoly and it never decreases when image concerns increase.
Even though competition leads to higher total consumption of quality, it may still lead to

lower welfare than monopoly when the cost of providing quality is taken into account.
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Appendix

A  Proofs

To simplify notation in the proofs define

(10) PO ) N €l )l € s 4

B (1—-as)p

Furthermore, I will refer to unconcerned consumers as type 00, to purely image-motivated consumers as
type 01, to purely quality-concerned consumers as type 10, and to consumers who value both quality and
image as type 11. In the one-dimensional benchmarks, type 0 refers to consumers with ¢ = 0 and type 1

to consumers with o = 1 and I will index participation and incentive constraints correspondingly.

A.1 Proof of Lemma 1

Proof. Suppose the monopolist offers a separating contract. Observe that PC; is fulfilled if IC; and
PCy hold. T will solve the relaxed problem of maximizing 3 subject to IC; and PCy and verify ex post
that the solution also fulfills ICy and PC;. Note that in the relaxed problem the participation constraint
of type 0 and the incentive compatibility constraint of type 1 bind at the optimum: py = 0- sg = 0 and
p1 =181 —(1—0)sg = 51 — 8. Otherwise profit could be increased by raising py or p; respectively without
violating any constraint. The maximization problem becomes

L

(11) Is?i}fﬂ(sl — S0 — %S%) —+ (]_ — ﬂ)(—iso)

Taking derivatives and observing that qualities cannot be negative gives

(12) B(l—s1)=0 = si=1

(13) —B-(1-=8)so<0 = s5=0
Prices are

(14) pi =1 andpi=0.

The derived values also fulfill the participation constraint of type 1, PC4, and the incentive compatibility
constraint of type 0, ICy, and thus are a solution to the fully constrained problem.

The profit corresponding to the separating menu is
(15) I = g > 0.

It is easy to see, that profit decreases if some of type 0 and 1 buy the same product. In a separating

equilibrium, profits made per unit on type 1 are positive while those on type 0 are zero. In any separating
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equilibrium, some of type 1 do not buy the high quality product but pool with type 0 on the non-
participation option, resulting in zero profit on these types. Profit goes down as compared to full separation.

Suppose there is full pooling, i.e. the same product (s,p) is bought by all consumers. Since all con-
sumers participate, the most restrictive constraint is the participation constraint for the ignorant consumer
which must bind at the optimum: p = 0-s = 0. Profit maximization gives s* = 0 and p* = 0. Thus,
pooling on a product with positive quality does not occur but not offering any positive quality gives zero
profit and cannot be optimal.

Therefore the only equilibrium is separating with products as derived above. O

A.2 Proof of Lemma 2

Proof. Suppose a consumer is believed to be type 0 if he does not buy, E[o](0,0)] = 0. If type 0 is
excluded and type 1 buys, E[0](0,0)] = 0 is the image required buy the Bayesian inference condition.
For menus with full participation E[o](0,0)] is out of equilibrium and therefore unrestricted. Assigning
the image F[c](0,0)] = 0 to non-participation supports the proposed equilibrium. Depending on out
of equilibrium beliefs there are other equilibria which assign a higher image to non-participation. This
increases information rents and lowers profits. Since the focus is on equilibria preferred by the monopolist
they can be ignored.

Suppose the monopolist offers a separating contract and that given this contract the preferred equi-
librium of the monopolist is played. Due to separation R; = 1 and Ry = 0. In analogy to the case
without image motivation, by profit maximization type 0’s participation constraint and type 1’s incentive
compatibility constraint bind: pg =0-so+ ARy =0and p; =1-s1 — (1 =0)sg+ A(R1 — Ro) = s1 —so + A

The maximization problem becomes

(16) max f(s1 — 50+ A~ 55%) + (1= )(~33).

50,51 2

Taking derivatives and observing that quality cannot be negative gives

(17) B(l—s)=0 = si=1
(18) —B—-—(1-p8)so<0 = s5=0.

Prices are
(19) pi=1+X andp;=0.

For the derived qualities, the participation constraint of type 1 and the incentive compatibility constraint
of type 0 are fulfilled.

The profit corresponding to the separating menu is

(20) s = 0

= = A>0
2+B>
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As in the absence of image motivation it is easy to see that profit decreases when there is imperfect
separation since this could only mean that consumers of type 1 do not buy and those who do buy pay less
since the image of non-participation is positive if type 1 does not buy.

Suppose there is full pooling, i.e. the same product (s,p) is bought by all consumers. Since all
consumers participate, the participation constraint of type 0 is the strictest and thus binds: p = 0-s +
A(B1+(1—p5)0— E[c|(0,0)}]) = A(B— E[c|(0,0)]). This expression is greatest if a consumer is believed to
be type 0 if she does not buy, E[o|(0,0)] = 0. In this case profit maximization gives s* = 0 and p* = .
The corresponding profit is I = B\ < II°. Profits are just shifted upwards by A3 as compared to the
situation without image motivation. The equilibrium offer is separating. If non-participation is associated

with higher image out of equilibrium, profits will be even lower and thus pooling is not optimal. O

A.3 Proof of Lemma 3

Proof. Suppose the monopolist offers M C R% . Denote by (s,p)* the product in M which maximizes
p—s. Then type 10 buys this product. Note that unconcerned consumers who do value neither quality nor
image, 0 = p = 0 decide not to buy from the monopolist for any positive price. Thus, non-participation
(0,0) always occurs in equilibrium and its image is restricted by Bayes’ rule.

Let beliefs be such that R(s,p) = 0 for all (s,p) € M with (s,p) # (s,p)* and R((s,p)*) > 0. Then,
(s,p)* = bam(10) = baq(11). Furthermore, (0,0) = ba(00).

Finally,
(0,0) if A < R((s,p)*)"'p
(21) bpm(01) = § € {(0,0), (s,p)*} if A= R((s,p)*)"'p
(5,p)" if A\ > R((s,p)*)"'p

We distinguish two cases:
Case 1: Suppose (s,p)* # (0,0). Then, for A < #(1_5) and for A\ > 1, a pure strategy equilibrium

in the consumer game exists. For A < types 10 and 11 buy (s,p)* and type 00 and 01 do not

B
Btan(1-5)’

buy. For A > 1, types 10, 11, and 01 buy (s,p)* and type 00 does not buy. For /H—+U—ﬁ) <A<1,a
mixed strategy equilibrium exists, where types 10, 11 and fraction ¢ of type 01 buy. Type 00 and fraction
(1 —q) of type 01 do not buy. The mixing probability is given by ¢ = %.

Case 2: Suppose (s,p)* = (0,0). Then, the consumption stage has a pure strategy equilibrium in
which no consumer buys but all choose (0, 0).
O

A.4 Proof of Proposition 1:

Proof. 1 first show in that the monopolist offers at most two products and the non-participation option.
Second, I proof that randomization in one-product menus is not profitable (Lemma A2). Then, I show
that in two-product menus, randomization between products is not profitable either (Lemma A3). Finally,
I show, that randomization by type 01 or 11 in two-product menus is also not profitable (Lemmas A4 and

Ab5). Note that randomization by type 10 has been excluded through assumption 2.
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During the proof I will refer to Lemma A11, Proposition 2, and Proposition 3 (in order of appearance
in main text) and Lemma A9 (in the appendix in the proof to Proposition 2). I am brief here and refer to

the corresponding statements and proofs for the details.

Lemma Al. The monopolist offers at most 2 products and the non-participation option (0,0).

Proof. Suppose the monopolist offers (0,0), (sr,pr), (S, pH), and there is a pure-strategy equilibrium in
the consumer game, where type 00 takes (0,0), type 10 and 01 take (sy,pr), and type 11 takes (sg,pm).
I show (by contradiction) that the monopolist cannot increase profits by offering an additional product
(s',p"). Note that to make this profitable, any type will randomize since otherwise, the previous offer was
not optimal given the assumed consumer partition. Note further that the assumption of a pure-strategy
equilibrium is without loss of generality since the following lemmas will show that randomization does not
increase profits in the two-product menu.

(i) Suppose (s',p’) is bought by a single type op € {00,01,10,11} who randomizes over this and his
original choice. If both products give the same per unit profit, offering an additional product does not
increase profits. If the additional product gives higher per unit profit, the original offer was not optimal.

(ii) Suppose (s',p’) is bought by types 11 and 10. Type 10 is indifferent if p;, — p' = sy — ¢/,
type 11 if pg —p' = sy — 8 + MR(sg,pu) — R(s',p")) = sy — §'; the latter equality follows from
R(s',p') =1 = R(sy,pn). Together these imply py = pr, + (sg — sz). The participation constraint of
type 10, pp < sr, yields pg < sy and p’ < s’. In profit maximization both will bind and optimal quality
choices are s’ = sy. But then also p’ = py.

(iii) Suppose (s, p’) is bought by types 11 and 01. By Lemmas A6 the monopolist would profit from
offering the same product also to type 10. According to Lemma A9, this does not maximize profits either.

(iv) Suppose (s',p’) is bought by types 10 and 01 and thus R(s’,p") € (0,1). Assume that R(s’,p’) >
R(sr,pr). Analogous to the derivation of Lemma A9, we obtain sy, = min{\(R(sz,pr) — Ro),1} <1 and
pr = sz, as well as s’ = min{\(R(s",p’) — R(sr,pr)),1} <1 and p’ = s’. Then, since costs are convex in s,
profit from types 10 and 01 is concave in s and increases by offering only one product to types 01 and 10.

(v) Suppose (s’,p’) is bought by types 11,10 and 01. By Lemma A1l this mass market strategy is
dominated. The original menu (0,0), (s1,pr), (sg,pr) must yield higher profit.

The same arguments apply for offering several additional products. Since it is not profitable to intro-

duce an additional product into the two-product menu, it is not profitable to offer even more products. [

Lemma A2. Suppose the monopolist mazimizes profits by offering one product (s,p) # (0,0). Then, the

offer induces a pure-strategy equilibrium in the consumer game.

Proof. Suppose the monopolist offers (s, p) # (0,0). Since otherwise profit is zero, at least some consumers
of type 10 or type 11 buy (s,p) and p > %52.

(i) Suppose consumer type 11 buys (s,p) with probability ¢ and (0,0) with probability 1 — ¢q. For
given price and quality, profit increases in ¢ since p — %82 > 0. Further, the image associated with (s, p)
(with (0,0)) increases (decreases) in q. Thus, the price which can be maximally charged increases in q.
Therefore, the monopolist maximizes profit for ¢ = 1. The same argument holds for type 10.

(ii) Suppose consumer type 01 buys (s, p) with probability ¢ and (0, 0) with probability 1 —¢q. Without
loss of generality assume that type 11 and 10 buy (s,p) with probability 1 and type 00 chooses (0,0).
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Then, R(s,p) = m and R(0,0) = 0. Indifference requires

B(A—p)

(22) AR(s,p) =p&q= m

By the same arguments as in Lemma A9, we obtain the profit maximizing product as

BA BA : -1
(23) (s,p) = (6+anq(1—5)’ ﬂ-l-anq(l—ﬁ)) if A < R(s,p)

(1,1) else.

The corresponding profit is increasing in ¢

BA ; -1
BA (2 + m) if A< R(S,p) and aj >0

1
(24) m= {2
%(B +an(q —qB)) else. dq

O

Suppose the monopolist offers a menu which maximizes profits within the set of offers that induce a
pure-strategy equilibrium in the consumption stage. According to Proposition 2, the offer takes the form
of an “image building” menu where types 00 choose (0, 0), types 10 and 01 buy (s, pr), and type 11 buys
(sw,pm) and sp, < sy. To simplify notation, define AR = R(sg,pr) — R(sL,pr)-

Furthermore, the following set of conditions will be helpful in subsequent derivations:

(ICi10)  sw —pa <sL—pL

(ICo1)  AR(sm,pn) —pu < AR(sL,pL) —pL

(PCo1)  AR(sr.pr) —pr = AR(0,0)

(PCyo) sp—pL >0

(IC11)  sm+AR(sm,pu) —pm = si + AR(sr,pL) — pL
(PCq1) sy + AR(sg,pa) — pa > AR(0,0)

The images R(sg,pm), R(sr,pr), and R(0,0) will be stated separately in each case. Additional
conditions which will be detailed where necessary. It is easily verified that PCy; is automatically fulfilled

whenever the other constraints hold.

Lemma A3. Suppose the monopolist mazimizes profits by offering two products (sp,pr) # (Su,pH),
(siypi) # (0,0) fori = L,H. Then, consumers do not randomize over (sr,pr) and (spg, D).

Proof. (i) Suppose type 10 buys (sg,pm) with probability ¢ and (sp,pr) with probability 1 — ¢. Suppose
that type 01 buys (s, pr.) and type 11 buys (sz, pzr). Then R(sg,pr) = 1, R(sp,pr) = (17(1)((11_7‘255f215(17m7

and R(0,0) = 0 and ICqy, ICq1, PCp1, and PCyg have to hold. Additionally, IC1o has to hold with equal-

ity to keep type 10 indifferent between the two products. From the two participation constraints PCyg

and PCy; we obtain p;, = min{sy, AR(sr,pr)}. By the same arguments as in Lemma A9 this implies
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s =min {1, \R(sz,pr)}, and sy, = pr. Then, from ICy follows sy = py. Using this in ICy; we obtain
(25) sg — Sp > AR

If unconstrained, the monopolist would like to sell s;, = sy = 1. Thus, (25) binds at the optimum and
sg = s + AAR. The corresponding profit is

(26) II=(q(1— as)B +asf)(sL + AAR = 5(sp + AMAR)?) + ((1 = ¢)(1 — as)B + an (1 = B)) (s — 357)

with optimal quality choices

Q(l - Ofs)ﬁ + asﬁ
27 s = max{0,1— MR} <1
27 - ¢ B+ an(1—B) J
Sg =
(A-g)(1—-as)B+an(1-8) :
14 =4 o (=5} MR if s, >0

For s;, = pr =0, types 11 and 10 buy sy = pg = 1 and type 01 pools with type 00 on the outside option

(0,0); no randomization takes place ¢ = 1. For A < (AR)~!-2zU=0)+5

TTea)fta.p We obtain sy > 0 and profit is

ap (1 - 8)*(q(1 — as)B + as )\
(an(1=p)+ (1 =91 —as)B)(an(l =) + 5)

(29) M= Sanll-5)+f) -

Profit from (29) is maximal at ¢ = 0; at the optimum, no randomization takes place.

(ii) Suppose type 01 buys (sg,pm) with probability ¢ and (sp,pr) with probability 1 — ¢q. Sup-

pose further that type 10 buys (sp,pr) and type 11 buys (sg,pm). Then R(sy,pn) = m,
R(sr,pr) = = ((lli%i)f(lias)ﬁ, and R(0,0) = 0. Conditions ICyp, ICq1, PCp1, and PCyg have to hold.

Additionally, ICp; has to hold with equality for type 01 to remain indifferent: py = pr + AAR.

Note that this menu is only feasible as long as

asf

(30) R(sp,pn) 2 R(sp,prL) < q < B+ (1—an)b

In analogy to the proof of Lemma A9, we find
pr =min {\R(sr,pr), s} and s, = min {\R(sr,pr),1}.

We have to distinguish two cases:
Case 1: Suppose A < R(sz,pr)"'. Then, s;; = AR(sz,pr) = pr. From ICy; we obtain py =
AR(sg,pr) and from ICyg sy < AR(sg,pm). Profit is increasing in sy for sy < 1. Thus, we obtain

49



sg =min{1, \R(sp,pm)}. We plug in the derived values into the profit function and simplify profits:

B+ (qon (1=B) (1—0rs) B—0rs B) Bt0rs B((1—rs) B2+ (an (1=B)+(1—cxs) B)ovs B) ) A?
2((—T+q)an (1=F)~(1—a:)B) (gan (1-F)+asB)

A< R(SH,pH)il
3 (—gan(1 = B) + auB(-14+2)) + (1 - )8 (2 - gttt A ))
if R(sg,pu)™t <A< R(sp,pr)™*

(31) =

We maximize profit with respect to the probability ¢ that type 01 buys (sg, pr) and obtain

ag if A< R(SH,pH)71
(32) g¢*=<1% (1 + (1—as)B(an(1-p)+(1-as)f+(1-as)fA?) ((an(lﬁ)+(1as)2ﬁ)2+(1as)2ﬁ2A2)2>
2

an (1-0)(an (1-B)+(1—as)B) a2 (1-8)?(an(1-B)+(1—as)B)?
if R(sgr,prr) ' <A< R(sp,pr)~ !

Profit at ¢* is

0B (~5+A) + 51— a)BA (2= o5t ) i Rlsw,pi) ™ < A< R(spopi) ™!

=

(33) II=

and never exceeds profit from a deterministic image building menu as derived in Lemma A9 as

B(an(1—8) (s +22)+(1—a:)B( s (1-X)+(2-1)N))

(34) Il = 2an+2(17an7a535 \ A<y
LB+ an(1 = B) + rizsel=BP otherwise

Case 2: Suppose A > R(sp,pr)~!. Since R(sr,pr) < R(sm,pm) this implies A\ > R(sg,pr)~ . Due
to the quadratic cost function profit is decreasing in qualities s; for s; > 1,9 = L, H. Therefore, the
monopolist sets s, = sy = 1. This yields pr, = 1 and pyg = 1 + AAR. Profit is then

an(l - B)(fasﬂ + qﬁ)A
(_1 + q>an(1 - /6) - (1 - O‘s)ﬁ

(33) M= Sa(-B)+8)+

This profit is maximal at ¢ = 0 and the monopolist does not profit from randomization.

(iii) It is easy to see that profits do not increase either if type 11 randomizes between the high and
the low quality product. Suppose type 11 is indifferent between (sp,pr) and (sg,pm). If a fraction 1 — ¢
of type 11 buys (s, pr) this increases the associated image. However, if the monopolist increases py, in
response to the image increase, types 10 stop buying (sr, pr) unless he also increases sy,. But an increase
in s;, makes the low quality product more attractive to type 11, thereby breaking the indifference of type
11.3% Therefore, p;, and sy, remain unchanged. Having type 11 buy the low quality decreases profits since

PH — %s% >pr — %s% due to the image-premium charged from type 11. O

35The monopolist can increase sy to sustain indifference but this does quite obviously not increase
profits either.
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Lemma A4. Suppose the monopolist mazimizes profits by offering two products (sp,pr) # (Sm,pH),
(siypi) # (0,0) fori= L,H. Then, consumer type 01 does not randomize over (sr,pr) and (0,0).

Proof. Let q denote the probability that type 01 buys (sz,pr) and with (1 — ¢) he takes (0,0). Suppose
only type 11 buys (sg,pr). Then R(sp,pr) = (1—a5()1,8_+0<;if(1—ﬂ) and R(sm,pn) = 1.

For type 01 to mix between (sp,pr) and (0,0), PCp; has to bind. Together with PCyq this gives

sp, > AR(sp,pr) = pr. Since quality is costly to produce the monopolist sets s;, = AR(sr,pr).
Using this in IC;; yields

(36) pa <pr+ sy — S + AMAR = sy + AAR.
Under profit maximization constraint 36 binds. The monopolist maximizes profits by setting sy = 1 and
(sz,pr) = (AR(sL,pr), \R(sL,pr)) and (sm,pm) = (1,1 +AAR).

The corresponding profit increases in ¢:

(37)
_ B an(1—B)as A (1—as)BA (1—as)? 8222
= 2 4 el + (qan(1 - 8) + (1 — a)B) (Tasr s — Tt ano? )

O an(l— ) (1 — B)B%(2as + (1 — ag)A)A

9 2B r(_anp?z

(38)

O

Lemma A5. Suppose the monopolist maximizes profits by offering two products (sp,pr) # (Sm,pm),
(siypi) # (0,0) fori= L,H. Then, consumer type 11 does not randomize over any product and (0,0).

Proof. Let q denote the probability of type 11 buying (sg, prr) and by (1—¢) the probability of her choosing
(0,0). Denote by ~i,,74; the fractions of the population which are of type 10 and 01, respectively, and
buy product ¢ for i € {L, H}. The required indifference in PCy; implies

— — (1_ ) Sﬂ
(89)  pr = A(B(sm,pr) = F(0,0)) + 51 = Ml = =50 Fr 0= ga, (-2 —od ) FA—anBa—B 51 T 51

The price py increases in ¢ and so do per-unit profits from sales of (sg,py). Furthermore, profits from

selling (sr,,pr) also increase in ¢ since we derive (analogous to Lemma A9)

e (1—as)Brh B (1-q)a.B
(40)  pr = s =min{l, Mg Ffant ~ Gogair0=Bar(—f )T a=ansa—E =)}

and thus py, and sy, increase in ¢. Finally, at the margin type 11 buying (sg, pg) contributes pg — %S%I >0
to profits so that the monopolist looses from type 11 not buying directly. O

Thus, we have shown that randomization of types 01 or 11 is not profitable. By assumption 2 type 10

does not randomize. This completes the proof. O
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A.5 Proof of Proposition 2

Proof. 1 first exclude all but four partitions of consumers on products as inconsistent with profit maxi-
mization in Lemma A6. Second, I derive the prices and qualities which maximizes the monopolist’s profit
subject to the corresponding incentive compatibility and participation constraints given each of the four
partitions in Lemmas A7 to A10.For ease of exposition I introduce the names for the equilibrium candi-
dates already in Lemma A6. Later, these names refer only to the equilibrium candidates which remain in

Proposition 2.

Lemma AG6. If the monopolist mazimizes profits, the equilibrium features one of the following four parti-

tions of consumers (s,sr,sg >0 and p,pr,py > 0):

Standard good ‘ Consumers who value quality buy (s,p), others do not buy.

Mass market ‘ Consumers who value quality or image buy (s,p), others do not buy.

Image building | Consumers who value either image or quality buy (sr,pr), those who value quality

and image buy (sr,pr), others do not buy.

Ezxclusive good ‘ Consumers who value image and quality buy (s,p), others do not buy.

Proof. First, we note that the menu from lemma 1 is an equilibrium candidate and offers strictly positive
profit under heterogeneous image concerns. Thus, any other equilibrium candidate must offer strictly
positive profit.

Second, the unconcerned consumer will never buy positive quality since she values neither quality nor
image. Further, it is always profitable to sell positive quality to consumers who derive utility from both
image and quality. Thus, no equilibrium candidate can pool these two types.

Third, the purely image-motivated consumer does not buy if her image is zero but she only buys if
she is pooled with some of the intrinsically motivated consumers.

Finally, an equilibrium candidate can pool the purely image-motivated consumers with consumers
who value both image and quality only if also consumers who intrinsically value quality but not the image
buy the same product. Suppose to the contrary that the monopolist offers (sp,pp) to the two consumer
types who value image, some product (s19,p10)) to purely quality concerned consumers and unconcerned
consumers choose (0,0). We consider two separate cases.

(i) (s10,p10)) = (0,0). Then, choosing (0,0) is associated with image R(0,0) = =) fl-a.)

(I—an)+B(1—as)’
whereas the product (sp, pp), chosen by consumers of types 11 and 01, is associated with image R(sp,pp) =

(1—[3)ﬁ+-s-[3a The maximum price sp which the monopolist can charge for sp is given by the participation

constraint for type 01. This requires AR(sp,pp) — pp > R(0,0). If this is fulfilled, the participation
constraint for type 11 is automatically fulfilled. Thus, the profit maximizing prize is pp = AM(R(sp,pp) —
R(0,0)) and is independent of quality. Since quality is costly to produce, the monopolist will set sp = 0.

The maximal profit from pooling types 01 and 11 is thus II* = (Sas + (1 — B)an))\(% -

Bl-a.) ). Selling instead only to consumers who value image and quality allows to sell (s, p) =

1-B)(1—an)+B(1—as)
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(L, 1+ X1- ,81(%“%)) and obtain profits TI¥ = Bar (1 4+ A(1 — 20=22)) _ 3). Thus,

1—a.f
e = %ﬁ+aﬁu(1—ﬁu_a9)

. 1 — B
_ _ Bas — ﬂ(l . aS) )
(5065 + (1 5)C¥n))\ ((1 - B)OML + ﬂas (1 » 6)(1 ) an) ' B(l 7 aS)
08 B1-ay) oo
) T - asﬁ)\ - asﬁ + (5as + (]- - ﬂ)an))\m
_ af%wl—wwﬂggi§§
> 0

Profit from only selling to consumers who value image and quality strictly dominates pooling them with
consumers who only value image.

(ii) Suppose (s10,p10)) # (0,0). Then, consumers obtain images R(0,0) = 0, R(sp,pp) = (1_5&%,
and R(s10,p10) = 1. Incentive compatibility for purely quality concerned consumers requires

Sp — PP = So1 — Po1 < 810 — P10

o 5P +ARp —pp =811 + ARi1 —p11 < 810+ A—pio = 510 + AR10 — P1o
-

This violates incentive compatibility for consumers who value both image and quality.
O

Various offers of the monopolists could lead to the partitions identified in Lemma A6. To further
restrict the set of equilibrium candidates, the following four lemmas characterize the offers which—for a
given partition—give the highest profit.

The non-participation corresponds to a product (0,0), the image of which might be positive. I index
images, qualities, and prices within a menu by L and H to indicate that these values belong to, respectively,
the ‘low’ and ‘high’ product, where the ranking is based on the image. By definition image is strictly
monotonic and increasing from low to high. As shown below, prices must strictly increase but quality can
be weakly increasing from low to high products.

Offering a standard good (S) means ignoring heterogeneity in image concern. The partition and the

resulting product offer are the same as without image motivation (see Lemma 1).

Lemma A7. Standard good Suppose A < 2. In the standard good case, the monopolist maximizes profits
by offering

(1,1) ifa<1

(41) (s,p) = ,
WA ifA>1

If A > 2 this equilibrium cannot be profitably sustained.

Proof. Denote the product offered by the monopolist by (s,p) with s,p > 0 and the image corresponding
to it by R. Both types of quality ignorant consumers 01 and 00 are not willing to pay for quality, do

23



not buy and obtain an image of zero R(0,0) = 0. Consumer 10 who only values quality buys (s,p) if
s —p > 0. Consumers 11 receive additional image utility and buy too. As profit increases in p, s = p. To
prevent type 01 from buying this product, it has to fulfill AR(0,0) > AR — p = AR — s. The monopolist
chooses s to maximize (3)(s — £5%) such that s > AR = . If the separation is sustained R = 1 and thus,
s = max{1,\}. If image concern is more than twice as large as marginal utility from quality, A > 2 a
standard good menu is not feasible anymore. Hindering type 01 from buying would require a quality so

high that profit must become negative. O

In a mass market (M) the monopolist offers one product which is bought by all consumers but type
00.

Lemma A8. Mass market In the mass market case, the monopolist maximizes profits by offering

(AR,AR) if A< R!

(42) (s,p) = , .
(1,1) if A\ >R}

Proof. Ignorant consumers of type 00 do not buy and receive image R(0,0) = 0. The remaining group

has image R = Incentive compatibility for 01 and 10 requires p < min{AR, s}. If these hold,

B
B+an (1_5) ’
incentive compatibility for type 11 follows. Since profit is increasing in price and a higher p does not

violate any other constraint,
(43) p=min{\R, s}

I show in two steps that profit maximization requires s < min{AR, 1}. Since profit is increasing in s
for s <1 this implies s = min{AR, 1}.

Step 1: Show that s < AR. Suppose to the contrary s > AR. Consider an alternative product
(s',p") = (AR, AR) which offers lower quality at the same price. Incentive compatibility is still fulfilled
and profit increases by AIl = (84 a,(1 — 8))(—3(AR)? + 3s%). Since s > AR by assumption, AIl > 0
contradicting optimality.

Step 2: Show that s < 1. From step 1 we know s < AR and therefore p = s. We distinguish two
cases depending on the size of .

Case 1: Suppose A < R™!. In this case AR < 1 and part 1 applies.

Case 2: Suppose A > R~!. Then, AR > 1. The monopolist chooses s to maximize (3 + (1 —
B))(s— %32) such that s < AR. Since AR > 1, the optimal high quality is the same as in an unconstrained

maximization and thus s = 1. ]

The image building (I) menu comprises two differentiated products with positive qualities.

Lemma A9. Image building In the image building case, the monopolist maximizes profits by offering

(ARL,ARy) if \< R;*

(44) (sp,pL) = . 1
(1,1) if A\> Ry
. an(l 75)
(45) (s,pH) = <171+/\(1_a5)5+an(1—5)) '
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Proof. Type 00 does not buy with image R(0,0) = 0. The group of 10 and 01 consumers has image
Ry = % and types 11 receive image Ry = 1. Incentive compatibility for type 11 requires
(46) s+ ARy —pg > sp+ARL—pL

(47) < b = pL+)\(1_as)ﬁ+an(1_ﬁ)

+sg —SL

Participation of 10 and 01 requires py, < min{ARy, s1} and they do not prefer the high product if s;, —py, >
sg —pg and ARy, — pr, > ARy — py . Profit increases in py and all other constraints are relaxed if the
price for high quality goes up. Thus, constraint 47 binds and py = pr + /\% +sg —sg. Also
pr, = min{A\Ry, sy} since any increase in py, will be compensated for by the same increase in py such that
the other constraints continue to hold.

I show in two steps that profit maximization requires sy < min{ARy,1}. Since profit is increasing in
s for s <1 this implies s;, = min{AR,1}.

Step 1: Show that s; < ARy. Suppose instead that s; > ARy. Consider an alternative product
(s',p") = (AR, A\Ry) which offers lower quality at the same price. Adjust the price of the high quality
product by the same amount if necessary to ensure incentive compatibility. Profit increases by at least
Al = (B(1 — ) + (1 = B)an)(—3(ARL)* + £ (s1)?). Since sp > ARy, AIl > 0. Any change in price and
quality for type 11 will increases profits further but has been ignored here. Thus, the original product
offer was not optimal.

Step 2: Show that s;, < 1. Part 1 implies that s;, < ARy, and therefore p;, = sz. In this step we show
that s;, = 1 < ARy, is optimal if A > RZl and s; = ARy otherwise. We distinguish two cases depending
on A.

Case 1: Suppose A < RZI. In this case ARy, < 1 and thus by part 1 the claim is true.

Case 2: Suppose A > Rgl. Then, ARy, > 1. We have py, = sy, and pyg = )\((X% + sg. The

1—as)B+an(1-5)
monopolist chooses sy, sy to maximize

an(l_ﬂ) 1
(—a)Btan(i—p) o1~ 30

(18) (B0 —as)+ (1 - Ban)(ss — 551) + Bas(h

WeﬁndsL:stlandpL:1<1+)\%:pH. O

In the exclusive market (E) the monopolist sells a high quality (s,p) to consumers 11 interested in

image and quality. The others do not buy.

Lemma A10. Ezclusive market In the exclusive good case, the monopolist mazximizes profits by offering

1-5

(49) (s,p)=(1,1+ )\m

).

Proof. If we require 00, 01, and 10 to make the same choice, it must be that none of them buys since 00

will never buy. The groups image is positive, R(0,0) = % < 1. Type 11 has image Ry = 1. Incentive
1-8

compatibility for 11 requires py < sy + MRy — Rr) = sg + /\kaﬂ' For 10 not to prefer 11’s product

requires sy < py and for 01 incentive compatibility requires pg > A(Ryg — Rp). Both are relaxed if py
increases and profit goes up. Thus, py = sy + A(Ryg — Rp).
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The profit maximization problem of the monopolist becomes

1-58 1
The profit maximizing choice is s =1 and p; =1+ /\1:1%. O
Lemmas A6, A7, A8, A9, and A10 together constitute the proof of Proposition 2. O

A.6 Proof of Lemma 4

Proof. The characteristics of product offers from Lemmas A7, A9, and A10 yield the following profit

functions:
g ifA<1
(51) HS _ 2 . >
B (/\ - %) otherwise
A .
(52) v = 267 (2 - lﬁraﬁi(lfﬁ)) A <A
%(O‘n(l -B)+0) otherwise
Ban(1-B)(as+2)+(1—a) B (s 1=1)*+(2-2)2))
(53) HI = 20, +2(1—ap—as) B A< Ay
3B+ an(1—-0) + % otherwise
1 (1—(1—as)B—af)A
4 e = -
(54) o3 <2 + " a.f
From this we derive
7)1 R NV ifA<1
oA Bl-XN) <0 ifA>1
Blan(1-8)+(1—as)?8(1-A .
LHI — ( (an+)(1£an_;s)/§ ) >0 ifA< )X
o) S lOP s > 0 i > o
o as(1-8)B
v~ s VY
and
O%1I1° B 0 ifA<1
0% B<0 ifA>1
lfas 2B2 .
oent m <0 A< A
oA 0 if A > Ao
O?1IF
o
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A.7 Proof of Proposition 3

Proof. Profits for the different offers are derived in the proof of Lemma 4. I first show that a mass market

does not have to be considered further.

Lemma A11l. Offering a mass market product, i.e. a product which attracts all but the ignorant consumers,

is never optimal for the monopolist.

Proof. Profits with the image building menu are at least as high as they are in a mass market: IT7 > ITM
where IIM and TI'.

Suppose A < \;. Rearranging terms in the profit functions (as stated in the proof of Lemma 4) yields

(55) T — M >0
2 asfian(-as)(1-B)+B—asf) (1-as)asp? asf
(56) € A A A(-afton(B) ~ Mi—anfranam T 2 >0

The left-hand side is a quadratic equation in A, the discriminant of which is negative since oy, oy, 8 €
(0,1) by Assumption 1. Thus, the expression does not have a real root. Since the coefficient of the
quadratic term is positive, the quadratic equation takes only positive values and IT! > ITM.

Suppose A} < A < As.

(57) ! — M >0
2 (1—ags)B)? (—as)B)?+(1—ag)an(1-Ftan(i-Fasf _(1—ag)btan(1-F
(58) = =A 2((1—<§s>ﬁa+an)<1—ﬁ>>“( el fl—gs;ﬁiafml—)/s)a (=fleal (meaffent=f) > ()

The quadratic equation on the left-hand side corresponds to a parabolic function in A which opens
downwards and has two roots, which enclose the interval (A1, As]. Thus, for Ay < A < Ag, it takes only
positive values and IT! > ITM.

Suppose A > \q. It is obvious that that IT7 > ITM.

O

Having established that a mass market menu does not have to be considered, I derive the two thresholds
between the remaining offers.

Derivation of \,:

Suppose A > 1. Then, IT° is decreasing in A\ and II™ is increasing in A, and at A = 1 IIM > IS,
Since by Lemma A11 ITM is never maximal this implies \,,, < 1 and standard good only maximizes profit
if A< A

Suppose A < 1. Rearranging terms gives

2(0%(1 — ﬁ) + (1 — 045)26) + Oy + (1 — Qs — an)ﬁ

s I 2
(59) 721 <0< X - A (1- 0,28 (1-a5)8

The right-hand side of 59 is a quadratic equation in A which has the following two roots

an(l-F) Van (1= B) (an(1 = B) + (1 — as)?(1 + o))

(1,2 _
(60) NUE = I T e (0 on)28
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It is easy to see that A() < 1 < A, We have already shown that \,, < 1 so that we have

an(l— an(1-06)(an 1_ﬂ)+(1_0‘s 214 B
(61) 05 > e A< A =1+ (1_(;3)/2323 _ Van(1-5)( ((1—045)2,8 )2( )B) _. Aoy

Rearranging terms also yields

(62) 9 >11% & A <

Standard good is optimal if and only if it gives higher profit than both image building and exclusive
good. Thus, we define X\m := min{Asg, Asr}. Using the definitions from Equations 61 and 62 we compute

a2
(63) Ase <As1 & as> % and 3 < ia+;% and o, < ’B(H‘i‘a(fffﬁ)ﬁ; 3))

and thus have

(64)
N Uspel(lsa) if 63 holds
m - — a — —a a
1+ ((;Vi(al:)g)g _ Ve (-h) Mé,@:;% 2) (1 1es)B) otherwise
Derivation of /:\m:
Suppose A < As.
(65) I > 17 0> 42— 2= (L= Fan = fas(l = fas)

B(l - as)(l - Bas)

The quadratic expression in A on the right-hand side of (65) has two real roots:

ﬁ(l — as) + (1 — 5)0% - ﬁas(l - 5045)
300, o)

(66) A =0 and A? =2

It is TIY > I if X € [0, min{\®, \y}]. Define for later use

ﬁ(l — as) + (1 — B)an - 5045(1 - ﬁas)
B —as)(1 - fas)

(67) )\IE,low = )\(2) =2

Suppose now A > A,. Rearranging terms yields

1(B(1 = as) + (1 = B)an)*(1 = Bay)
2 (1 7045)52045(1 —B)(1 —ay)

(68) g > mr S A< =: )\IE,high

From Lemma 4 TI7 is concave in A for A < Ay, linear thereafter and ITZ is linear in A for all values of
A. Furthermore, we see that HE\)\ZO < HI|)\:0. Thus, II7 crosses II¥ only once and from above.

This implies that the region of A\, where image building is optimal, is an interval or empty. The interval

is empty if and only if TI' crosses II¥ before it crosses II® (these are the cases where Agp < Agr).
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Formally, this gives us the following

(69) AE,high = A2 = AIEJow = A2, and Mg jow < A2 = AEhigh < A2

and Asg < Asr = AElow < Ast

Using (69) and (63) which states the conditions under which Agg < Agr, we define

AsE if (63) holds
m = )\IE,low if )\IE,low < )\2 and _\(63) holds

)\IE,high if )\IE,high Z )\2 and ﬁ(63) hold

>

(70)

O
A.8 Proof of Corollary 2:
Proof. Suppose as > % and f < zaglé and o, < B(1+Z;i/?;-f5)62—3))2 so that by Proposition 3 image
2
building is never optimal. Since 2 (1+Z;(ﬁffﬁs)%_3)) is increasing in 3, we have
(1+ as)(3as —1)3
71 n <
(1) @ 160
The proof is by contradiction. Suppose «;,, > as. Then by (71) the following must hold
1 $)(Bag —1)3
(72) (1+5)3as = 1) > a, & 270t — 3402 + 8a, — 1> 0
160 ; )
However,
(73) 270 — 3402 + 8a, — 1 =27a2(a? — 1) — Tas(as — 1) =1 <0
O

A.9 Proof of Proposition 4

Proof. T compare welfare as the sum of profits and consumer surplus across different regimes. Using the

equilibrium results from Propositions 2 and 3, welfare W in the different regimes is computed as
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B (5 + ) if A <1
182420, —N)A ifl<A<2

n.a. otherwise

1y B(2an(1—B)+8(2+ 205~ 1)) :
2A Bron(1B) A< A

38— an(1—8))+ A%ﬁ:—w otherwise
o \232,2 )
)\ﬁ‘f‘%(asﬁ—%) if A< Ao

%(5 —a,(1=08))+ )\B(‘)Eﬁl(;%ig;&i)g;m otherwise

(1—a,)(1 - /B)ﬁ)
]-_asﬁ

(77) WE s+ Mag+ 27

=
N
S
Il
N N —— N ——

Analogous to the derivation of the profit maximizing product offer, I derive the welfare maximizing

offer and I obtain the following thresholds:

3 _ an(1_6> an(l_ﬂ)((l_as>6+an(1_ﬂ))
(78) roo = A 0)8 ‘\/ (1—a,)25?
3 2(1 — an + Blan — @) (1 — as) B+ an(1 — B))
() o = (1= 081 a.8)
S (1-aB) (21— 82— (1— a8
(80) Aw 2(1 — ap)an (1 —a,)(1 — B)2B
Computations are available upon request. O

A.10 Proof of Corollary 3
Proof. Suppose as, ay,, f are such that the monopolist offers image building for some value of image, i.e.
A < A

We can show that

(81) asan(1=08) < Van(1—p)(an(1=8)+ (1 - a,)?(1+ as)B)
—(1— O‘S)\/O‘n(l = B)(an + (1 — an — ay) )

Further algebraic manipulation reveals

(82) asan(l—=0) < \/0471(1 = B) (an(1=B) + (1 — as)?(1 + a5)B)
—(1— O‘S)\/O‘n(l = B)(an + (1 — an — ay)fB)

(83) & A < A

where \,, is defined in Equation 64 and A, is defined in Equation 78. Intermediate steps are dropped to

shorten the exposition and are available upon request.
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The second part of the claim is obvious. Whereas under monopoly, the interval where exclusive good

is optimal is always non-empty, it may be empty under welfare maximization. Suppose now there is an

interval of A\ where exclusive good maximizes welfare. Then, since Ao < 00, there is always a value of
image motivation high enough such that image building maximizes welfare, whereas the monopolist prefers

the exclusive good. O

A.11 Proof of Lemma 5

Proof. Suppose the monopolist has to obey a MQS of s = 1. The monopolist can still induce the same
consumer partitions as before (see Lemma A6 in the proof of Proposition 2). Product offers in the
standard good and the exclusive good are unaffected by the MQS. For the mass market, we adjust the
derivation of the optimal product from Lemma A8 to take into account the MQS. The monopolist chooses
s = max{1l,min{1, A\R}} and thus sets s = 1. Prices are adjusted such that incentive compatibility is
fulfilled. The optimal product offer is

(1,AR) ifA< R

(84) (s,p) = _ )
(1,1) ifA>R7!

For the image building menu, we adjust the proof from Lemma A9 to take into account the MQS. The
monopolist chooses sy, = max{1l, min{1, ARz }} and thus sets sy = 1. Incentive compatibility requires that
the price for the high quality product is adjusted upwards. For A\ < R™!, the price for the low quality
product lies below its quality since otherwise the purely image concerned consumer would not buy. This

yields optimal product offers as

(1,ARr) if A< R;!

(85) (sL,pL) = . 1
(1,1) if A> R}

(1, ) if A\ < R;!

0 Crepm) = e — R i R

From this we compute profits for each consumer partition. For any set of parameters, the equilibrium
with regulation is given by the offer which maximizes profits. Then, we compute consumer surplus for each
equilibrium, and also welfare as the sum of consumers surplus and profit. We compare consumer surplus
and welfare with regulation with the results obtained in Section 4.3. The proof is completed by Examples
5 and 6:

13
64°

olist offers an image building menu. The introduction of the MQS s = 1 decreases profits from 0.38484
to 0.208984 but increases consumer surplus from 0.00316994 to 0.054138. The former effect is stronger:
Welfare is 0.38801 without regulation and only 0.263122 with the MQ@S.

Example 5. Suppose {a” = %, s = é,ﬁ = A= 3}. Then, with and without regulation, the monop-

Example 6. Suppose {an = ﬁ,as = ﬁ,ﬁ = Wl%,)\ = 2}. The monopolist offers an image building

menu without regulation but offers and exclusive good in the presence of the MQS s = 1. Consumer
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surplus decreases from 5.432296610137782*"-7 without requlation to 3.5647459099129006*-7 with the
MQS. Welfare decreases from 0.000367686 without requlation to 3.080728543069101*"-6 with.

A.12 Proof of Corollary 6

Proof. Total quality is computed from the equilibrium offers (see Propositions 2 and 3) as

Jé] if A\ <\, (standard good)

BA— (A —1)Ba, if Ay < A < min{\y, i\m} (image building)
B4+(1=Ban  if A2 <A< An

Bas it A > i\m (exclusive good)

(87) S =

From this we read off

1 if A< A\
(s8) 89S Al —a))tas if An <A <min{dg, A}
op 1-a, if Ao < A< A
o it A > i\m
28 1= 8 if Ay <A< Am
(89) G poith
Do, 0 otherwise
0 A< X, or Ay < A< A,
a8 ~ -
(90) 5a. = (A1 A <A<min{Ag, A}
B it A > A\

All derivatives are positive or zero except for %, which is negative if A < 1 and image building is the

equilibrium.

O
A.13 Proof of Proposition 5
Proof. Suppose image building does not occur. Then, A, = j\m = Agg = % as defined in

Equation 62. The derivatives are

N (1—ay)? M  1-a?8 N
1) 98 " 20 (1—B2 " Bas 22208~ dan "
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Suppose image building does occur, Am < Am For A, and A, as defined in equations 64 and 70 we find

(92) A _ an (200 (1= H(1-0.)?(140:) 82/, (T=B)(an 1-B) T (1~ *(1+0.)5)) >0
oB 2(1-0,)282y/an (1-B) (an (1-B)+(1—a,) (1+a,)B)
65\m an(l—B)(4%(1—ﬁ)+(1—a5)2(3+a5)/3—4\/%(1—5)(%(1_[;)“1_%)2(1+a5)5)>

(93) - <0
8@3 2(1_0‘5)35\/an(1_6)(0%(1_6)+(1_0‘5)2(1+a3)ﬁ)
85\m 1— 20y, (1—B8)+(1—as)?(1+0as) B—2v/an (1—8) (an (1—B8)+(1—as)2 (1+as

(94) _ -9 (20.0-p)+0-a) (4a)s-2/a, AN (an A +(—a P (HaF) _ o
Oay, 2(1—a0)2 B/ an (1—B) (an (1—B)+(1—as) 2 (1+0as) B)

Independent of whether A\, = Atg 10w OF A\py = AR high, Am increases in a;,.

8§\m 2 (% - %) if j\m = A Jow
(95) day, O . 5;(2 1(1 ;? (1+0.)8)(ant(1 )8) 5 o
(7% — Qs —anl—F)— As QAn —On T Qs : _ i
2(1—an)2(l—as)as(1-B)A? if Ay = AIE high

The signs of the derivatives of A, with respect to a; and 3 are ambiguous. We consider the different
formula for \,, one after the other.
Case 1: A = AIE, low

oA 2(1 — ap)a 2a asB% — a?p?
(96) 1E,low _ ( n) 25 . n > N 0 lf sﬁ 55 5 > an,
ap (1—asB) (1—as)p 1 —2as8+ a8
o)  Pmwiow _ 20-5) (e +p8-2a8) - B(1-aif)) o B—olf’
Do (1 - )2B(1 — asp)? "7 14 B =208
Case 2: 5\ = )\IE,high
(98) a)\IE,high _ (an+(1_a7l_‘XS)B)((l_QS)252+0‘n(1_6)(2_5_‘155))
aﬁ o 2(1_0‘n)(1_0‘s)0‘5(1_ﬂ)2B3
(99) aAIEyhigh _ . (an""(l_o‘n_0‘3)18)((1_as)B(l_aiﬁ)""an(l_ﬁ)(l_as(2_0‘5/6)))
Do, 2(—an)I—a:)?a(1- )5
OME high
100 8 50
(100 L
—2a.ta2 ot om o amtal _16anas—202asfianaltalal
if (o <2 erOI s and 2(_1_*_024_2:5_*_%’%_0%)+%\/8 T (_11.?_an+2aj+anat8_a§)2+ <B)
or (an:% and ﬁ<ﬂ)
—2a5+a? apntanpag antaf —16anpas—2as ag+8anagtas af
or (73, = <an and 2(*1+ai+’§:s:aiavw§)_%\/8 : E(Lfllian+2uj+inatia§)§+ ietp)
OME high
101 = 50
(101) Der,
- 252, 3,2
if 2 <ayand B < _12;3_0;33 and _1+fasif_2‘;1%_+jgf+agﬂ2 <ap,
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A.14 Proof of Lemma 6:

Proof. First note that there cannot be a partially pooling equilibrium at another product since purely
quality-concerned consumers will always defect to buying (1, ) Also note that for A < 1 W,
purely image-concerned consumers must be indifferent between buying (1, %) and choosing (0,0). In
equilibrium only a fraction ¢ of the purely image-concerned consumers buy (1, %) The associated image
is then R(1, %,q) = m.
utility equals price) pins down its participation probability ¢ and thereby the associated image uniquely:

The indifference condition for purely image-concerned consumers (image

B 1 Ba
102 Aerrme———— == & ¢g=02\-1)———
(102 (T Blan+5 2 A= B,
This participation probability is monotonically increasing in A over [%, % W] The decrease in

image through increased participation of purely image-concerned consumers exactly balances the increase
in the marginal value of image A.

Images associated with all other products must be such that no consumer type wants to switch. This
is ensured for instance by beliefs u(s’,p’) = 0 for all (s',p') # (1, 3). O

A.15 Proof of Lemma 7:

Proof. Suppose two products (1, 3) and (1 + ¢, (HE) ) constitute a partially separating equilibrium and

12
only type 11 buys (1 +¢, (1+5) ). Type 10 buys (1 ,5), type 01 buys (1, 1) with probability ¢ and chooses
(0,0) with probability 1 — g, and type 00 chooses (0,0). Then beliefs on the chosen products are ;(0,0) =

R(0,0) = 0, p(1,3) = R(1, 3) = 5(1,(1{():10(‘{),@&”, and u(l + ¢, (1+6) ) = R(1 +¢, (HE) ) = 1. Suppose

further, that the out-of-equilibrium beliefs are u(s,p) = 0 for all products which are not chosen.

We first verify that for e = \/ 142X\ A= gil) +q21 Ba — 1, this is indeed a separating equilibrium.

Type 10 prefers (1, 3) over any other product 1ndependent of beliefs.

Note that the proposed equilibrium pins down beliefs as R(1, 1) = % and R(1 +

, %) = 1. Consumer type 01 indeed prefers (1, 1) over (1 +¢, (HE) ) in the proposed equilibrium if
Uo1(1, %, R(1, %)) >Up(14¢€,p, R(1 +¢, @))
I T E i el R
2 _
s G 28) ” % A5 Zz(sl) +§2(1In— B)an
(103) & E>\/Hnﬂ(l—i(:)jrgzﬁﬂ)an_1:25

This condition says that for € too low, the price at which the product sells is so low, that also types 01

find it attractive and the separation breaks down.
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Consumer type 11 prefers (1 + ¢, %) over (1,1) if

Un(l, %,R(l, %)) <Un(l+4epo RO +e, %))
& 1+A5(1_i()1+_q0(‘i)_5)%—;<1+a+/\—(1+25)2
o BT R A e bt
(104) &  e< \/”5(1 _Z{SJFQ?"_ et

This formalizes the intuition that for ¢ too large the price needed to recover the production cost exceeds

consumer’s willingness to pay for the product.

1 (1-a.)B+gan(1-8)
For A\ < 3 (1—a,)B
product under full participation is too low to compensate for the price of % The participation probability

, participation of type 01 is partial since the image of the low quality

q of type 01 is given by

_ Bas 1 1 (1—as)B+gan(1-5)
(105) g={ B Vaga; fz<As (1=oo)b
1 ifA> 1 Ua&“%

The following beliefs sustain (1 + &, p.) as an equilibrium:

1 if (s,p) = (1 +&,pe)
_ B1—a. : _
(106) M(S,p) = ﬂ(l*@s()+q(1)76)an if (S7p) = (17 %)
0 else.

It follows with Equations 103 and 104 that there is a continuum of separating equilibria (1 +¢, (1+E) )

such that ¢ € [g, &]. O

A.16 Proof of Proposition 6:

Proof. The first claim is trivial. For A < %, type 01 does not want to buy. THus, the image associated
with (1, %) is equal to 1 and type 11 does need to separate to obtain a better image. Thus, the pooling
equilibrium standard good is unique.

For the second part, suppose A > é I first show that among the separating equilibria there is a unique
equilibrium which is consistent with the Intuitive Criterion. In this separating equilibrium € = g. Then, I
show that no pooling equilibrium is consistent with the Intuitive Criterion.

(i) The proof is by contradiction. Assume there is a separating equilibrium as derived in Lemma 7

1+E)

with € > g. Sustaining this equilibrium would require the belief on (1 + ¢, to be sufficiently low. A

1+‘S) < 1. However, type 00 would do worse by buying

1+6)

necessary condition for “sufficiently low” is u(1 + ¢,
(1+e¢, +E) instead of choosing (0,0) for any beliefs. Type 01 cannot profit from deviating to (1 + ¢,
for any belief R(1 + ¢, ﬁ) € [0,1] by definition of g (see the proof of Lemma 7, in particular Equation
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104). Also type 10 is better off buying (1, l) than anything else, independent of beliefs. Only type 11 can
strictly profit from deviating from (1 + ¢, <) to (1 + ¢, 1“) Thus, the only belief consistent with the
Intuitive Criterion is p(1 +&, 232) = 1 for which type 11 is better off buying (1 +¢, 2£2) than (1 +¢, 1£2).

Thus, any separating equilibrium with € > ¢ fails the Intuitive Criterion.

1+6

The same argument goes through for all potentially separating equilibria, where s = 14¢ and p >
The only separating equilibrium, which remains is (1, %) and (1 + ¢, (H'E) ) with participation behav10r
and beliefs as defined above.

(ii) Consider a pooling equilibrium where type 01 buys (1, %) with probability ¢ as defined in Equation
6 and with probability 1 — ¢ type 01 choose (0,0). Then the image of the pooling product is R(1, %) =

I show in the following that there always exists € > 0 such that type 11 profits from deviating to
product (1 + &, (1+26)2
deviating to product (1 + ¢, (1+€) ) for any belief. According to the Intuitive Criterion, this product can

) if he beliefs this to be associated with R = 1, while type 01 cannot profit from

only be associated with R = 1 since otherwise we would assign positive probability to a type who would
never gain from choosing this product.
Choose € > 0 such that

(107) §<>\(1— 5(1—Z(Sl>+izﬁﬁ>an> <5+%.

Then, for the product (1 + ¢, M) the following holds: (a) For the most favorable belief R(1 +

g, (H;)Z) =1, type 11 gains from deviating to (1 + &, (1+5) ).
Q(l _ﬁ)an €

108 A(1 — > —
1o S (e T

(1+5)2 1 Q(]- 76)O‘n
109 & 14+e— FA> -+ A
(109) T 2 " B = a) + a1 - Pan

1 1 1+ ¢)?

(110) =1 U11(1,§,R(1,§)) <U111+E,( +8) 7R:l)

(b) Type 01 cannot gain from deviating to (1 + &, %) even for the most favorable belief R(1
(+e)?y _

)

B q(1 = B)an ci €
(111) Al B(l—as)Jrq(l—B)an) et 2
. (1 + 5)2 _1 q(]- B B)an
(112) & + A< 2+)\ﬁ(1—as)+q(1—ﬁ)an
(113) & U01(1+€,%,,u: 1) <U01(1,%,R(1,%))

66



A.17 Proof of Corollary 8

Proof. The first part is proven in the main text. For the second part, note that surplus to consumers who

value image and quality in monopoly is

A if A< A,
mon _ (1—as)B e X N
(1—os)B i \
A(lfas)ﬁ%»lfﬁ it A> Ay

In competition, surplus to this consumer type is

com A+1 ifA<2
(115) CSY™P = : :
A (s—%) ifA>1
where
3 —an—Btanftasf
(116) A< =505

\/1 + 2\ = ﬂgi f—)ﬂa(l ) otherwise

Thus, for type 11 consumers monopoly surplus is highest in image building and competitive surplus is
lowest in functional excuse with full participation of types 01. Therefore, we only evaluate this most

extreme case.

(117) CSYPm — OS5 =

N | =

200, (=1 4+ B)A
—4/1 < 0 for all
\/+—an+(—1+an+as)5_0 orall A\ >0

Since even in this case, competition yields higher surplus to types 11, they are always better off with

competition. O

A.18 Proof of Lemma 8

Proof. Such becomes effective only when a product (s,p) with s > 1 is sold and thus does not affect one-
product equilibria. Suppose we are in a two-product equilibrium. By Proposition 6 one of the two products
has s > 1 and s is such that its marginal Cost MC(s) is just high enough to ensure that type 01 does not
want to buy. Set the tax t(¢) = MC(s) — 2 — ¢ on a product with quality 1+ € for 0 < € < 2, and set it
to t = 1 for qualities greater than or equal to 2. Then, type 11 is better off by buying (1 +¢&, MC(1 + ¢))
and paying the tax then buying (s,p). Type 01 has no incentive to buy (1 + ¢, MC(1 + ¢)) but sticks to
(1, 2) and separation remains intact. Consumer surplus increases by as8(e — %52). Welfare increases by

even more due to the tax income. O
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A.19 Proof of Corollary 11

Proof. From Proposition 6 we know that in functional excuse

(115) (s.p) = ( w L 20,1 8]\ an(l = BN )
’ (

1
(=B + (-8’ 2  an(=pB)+(1-as)B

if purely image concerned consumers buy (1, %) with probability one. From this we derive

Os ~ 20n(l—ap—as)(1— [5)2)\ _ 20, A
(119) b — (04"(1 ﬁ)+1 ab)ﬁ) aﬂ(l ﬁ)+(1 aa)ﬂ <O
o8 2\/1+ _ 20,(1-B)X
1 B+(1 O‘S)B
(120) ds an(l = B)BA
80és QO‘n(l B)A
(an(1 = B) + (1 - a,)B)2 1+ sl DA
2%(1 —B)2\ 2(1-8)A
0s T lan(-AF(-a B’  an(-p+(-a:)B
(121) — = >0
aan 2\/1+ 20‘71(1 B)A
an(1=B)+(1—as)B

With the separating products (1, %) and (s,p) as defined above, total quality provision in functional

excuse is computed as

20, (1 — B)A

122 S = 1-— 1-— s 1
( ) total an( B)"’( O‘s)ﬂ“'a‘ﬁ\/ + an<1_6)+(1_as)ﬂ
From this we obtain

aStotaul ay (—1+as)as SN
123 = 1—a, —as+ 2 —RAaL
U s O P PR TIE3 e ===

20‘n( 1+8)A

(124) \/1 + —an+(—1+a,+as)B s0

OStotal (1 8)B2A 20, (1_A)X
() ey T o mrieensryo i OV aias

asB 2ap (1-6)22 i 2(1-6)2
126 OStotal - 1 P\ (an(1=B)+(1—as)A)? T an(I-A+01-as)8 0
( ) dav - - B+ 2\/1 2an(l_B)X
n LT CE R g ey
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