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Abstract

We show theoretically that when high-quality, low-price counterfeits exist and are visibly
indistinguishable from authentic products, the status-seeking wealthy may embrace a “less is
more” purchasing strategy or what we refer to as the minimalist luxury strategy, to signal
their status. These are the wealthy who have a high disutility of shopping for counterfeits.
Specifically, in our model, only buyers know the authenticity of their own purchases. Because
of this information asymmetry, these wealthy buyers may purposefully restrain from consuming
luxury goods as a sacrifice of functional utility to stand out, a signaling strategy that the rest
are not willing to mimic. Thus, “less” functional utility allows those status-seeking wealthy to
enjoy “more” symbolic utility that the society bestows on their perceived status. This minimalist
luxury strategy is in sharp contrast to Veblen’s conspicuous consumption strategy, as well as to
the maximalist luxury strategy proposed by Liu et al. (2022). We derive this minimalist luxury
equilibrium, discuss how signaling in our context can differ from that of Veblen and Liu et al.

(2022), and explore its managerial implications for the luxury goods industry.
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1 Introduction

In the “land of plenty,” as America was referred to, “more is better” was the ethos of consumption
culture (Emerson, 2016). The Gilded Age (1870’s-1900) produced conspicuous, excessive consump-
tion that was vividly captured by Veblen (1899) as a way to signal wealth. Today, however, that
ethos is changing and consumers even in the land of plenty are embracing “less is more” across many
aspects of their lives (dwelling, travel, clothing, architecture design, interior decoration, product
design, branding, etc.). This new ethos impacts a number of industries, including the luxury goods
industry. Many industry experts have noted a growing trend of consumers exercising “purposeful
limitation” (Fagan, 2017) or “material purge” (Chayka, 2016) whereby they buy less even if they
can afford more.

This phenomenon of “less is more” runs counter to Veblen’s thesis about excessive consumption
of luxury goods as a signal for status and raises the question of how the wealthy can stand out
through consuming luxury goods. If it is true that “overt materialism is generally a less clear
marker of status today” (Currid-Halkett, 2017; Currid-Halkett et al., 2019), how do the wealthy
signal their status? Interestingly, some industry observers have ventured a counter-intuitive answer,
suggesting that less may actually be more. As Fagan (2017) pointed out, “It is just another form of
conspicuous consumption, a way of saying to the world: ‘Look at me! Look at all of the things I have
refused to buy, and the incredibly-expensive, sparse items I have deemed worthy instead!”” Indeed,
in a recent experimental research, Bellezza et al. (2019) have confirmed that “minimalism serves
as a particular form of conspicuous non-consumption that affords greater social status.” Could
conspicuous underconsumption become the signal for wealth in the luxury goods industry? In this
paper we investigate this question theoretically and explore the managerial implications of “less is
more” for the luxury goods industry in this paper.

Coinciding with the changing ethos is the changing market conditions for the luxury goods in-
dustry, especially in the West. One of the most noticeable changes in that industry is the emergence
of high-quality, low-price counterfeits. These are the counterfeits that look identical to the authentic
luxury goods, with even professional authenticators unable to tell them apart (Schmidleaug, 2010;

Mau, 2018; Qian, 2014a). According to a survey conducted by the US Government Accountabil-



ity Office, “counterfeits and their packaging are getting so sophisticated that it’s even difficult for
manufacturers - much less consumers - to identify them as fake” (Unglesbee, 2018). In addition,

consumers in the West are undoubtedly buying them.!

The luxury goods industry loses tens of
billions of dollars a year to counterfeits worldwide (wisermarket.com, 2021).

In the presence of high-quality, low-price counterfeits, Liu et al. (2022) point out that luxury
goods as a signal for wealth a la Veblen faces some serious challenges for its validity. If counterfeit
goods are identical in appearance to the authentic ones, and they are available at very low prices,
more spending on more luxury goods can no longer serve as an effective signal for wealth. This is
because even if a consumer has moderate wealth, she can mimic the wealthy by buying the same
luxury goods that the wealthy have purchased, only replacing them with high-quality counterfeits
that look the same, as only the buyers know the authenticity of their own purchases.? They propose
that the maximalist luxury strategy can serve as a new effective signal for the wealthy when the
luxury goods have a sufficiently small functional value. They define the maximalist luxury strategy
as “the wealthy being motivated by the presence of counterfeits to purchase the maximum number
of luxury goods available and actually purchase many more than they would in their absence” (Liu
et al., 2022, p.286). They use this theory to explain why luxury goods sales in emerging markets
such as China and India do not seem to have suffered from the presence of high-quality, low-
price counterfeits. Could the same signaling strategy work for the marketplace in more developed
economies?

In this paper, we propose that the presence of high-quality, low-price counterfeits can create the
conditions for “less is more,” an exact opposite phenomenon to the maximalist luxury in Liu et al.
(2022). By modeling a varying degree of functional utility associated with luxury goods and the
different levels of disutility consumers incur in purchasing counterfeits, we show that the restraint
in consuming luxury goods on the part of some wealthy is a viable strategy to signal their type in

a market where high-quality, low-price counterfeits exist. In this “minimalist luxury” equilibrium,

! According to the US Patent and Trademark Office, “around 80 percent of these goods are produced in China,
and 60 percent to 80 percent of those products are purchased by Americans.” Of course, other countries in the West
are not guilt-free either. For instance, 26% of adults in France, Germany, Italy, the United Kingdom, and the United
States said they had purchased counterfeit items in a 2018 survey (www.uspto.gov, 2020).

*Hattori and Higashida (2022) study the situation where genuine and fake goods coexist without any information
asymmetry on the part of the buyers and hence there is no signaling necessary or possible in their model. Their
model is more suited for a marketplace where a branded product competes with a generic product.



which we will define formally soon, some wealthy use the minimalist luxury strategy to stand out:
they purchase fewer luxury goods than the total number of (authentic plus counterfeit) goods that
the rest will purchase, and also fewer luxury goods than what maximizes their functional utility.
This signaling strategy is in contrast to Veblen’s thesis where excessive spending is the signal, and
to the maximalist luxury where the wealthy signal through purchasing the maximum number of
luxury goods available. In this paper, we focus on identifying the mechanism for “less is more” and
derive the managerial implications of this minimalist luxury strategy for the luxury goods industry.

Our analysis provides a rational explanation for why we observe some wealthy consumers pre-
ferring fewer items, and why buying fewer items can be a credible signal of wealth as well as disdain
for counterfeits. We show that the wealthy can use “less” to signal their status by sacrificing their
functional utility in a way that the rest do not want to mimic, but they get “more” in return through
the exclusivity of high symbolic utility associated with status advantages. In effect, they pursue the
minimalist luxury strategy characterized by high symbolic utility and low functional utility, and the
rest are better off pursuing the strategy of low symbolic utility and high functional utility.

Past literature on conspicuous consumption mostly builds on Veblen (1899)’s thesis that it is a
form of costly wealth signaling. Bagwell and Bernheim (1996) theoretically derives the condition
under which the Veblen effect can arise. A number of papers in economics, marketing, and psy-
chology also expand the number of signals to include non-conformity (Bellezza et al., 2014), brand
prominence (Han et al., 2010), product size (Dubois et al., 2012), and social capital (Berger et al.,
2011). By incorporating social influence into consumption utility, Amaldoss and Jain (2005a) show
that an upward-sloping demand curve can occur when both snobs and followers derive utility, albeit
differently, from others who purchase the same product. Subsequently, they also extend this model
to a competitive context to discuss pricing and promotion decisions (Amaldoss and Jain, 2005b).
Also in the competitive context, Kuksov and Xie (2012) show that when consumers value status
goods, the dynamics of pricing competition can be quite unintuitive such that for apparent substi-
tute goods, competition can raise rather than decrease market prices. Our objective here is different.
Our research extends the original Veblen effect and shows that when high-quality counterfeits exist
at a low price, the minimalist consumption of luxury goods can make the wealthy stand out.

The concept of minimalist luxury is closely related to the idea of “quiet luxury” that has been



explored in the behavioral literature (Han et al., 2010; Dubois et al., 2012; Bellezza et al., 2014;
Berger and Ward, 2010). The premise of quiet luxury is that the discreet signals of luxury such as
smaller logo size, less striking color schemes, and subtle design can be more powerful and more telling
about one’s social status and social aspirations. As a result, luxury brands can charge more for
“quieter” items. In our research, we go back directly to the Veblen thesis on excessive consumption
and examine if minimalist consumption can also signal wealth. It can. To the extent that minimalist
luxury consumption is a discreet signal, our study extends the concept of quiet luxury to include
the situation where the wealthy purposefully limit their consumption of luxury goods.

Past research has studied how counterfeits impact the sales of and customer preferences for
authentic brands (Qian, 2008, 2014b; Givon et al., 1995; Bai and Waldfogel, 2012; Waldfogel, 2012;
Wilcox et al., 2009). We take up the issue of high-quality counterfeits and explore how their
presence poses a difficulty for the wealthy to use excessive consumption as a signal for their status.
In that context, we analyze theoretically the possibility of using minimalist consumption as an
effective signal for wealth, which has, to our knowledge, been overlooked in the literature. Another
related research is Feltovich et al. (2002), who study in a labor market context the phenomenon of
countersignaling, that is, not sending a signal. Our framework differs from theirs in three distinct
ways in terms of who distorts their consumption behavior to send the signal, the mechanism of
signaling, and the institutional context of the luxury goods market with high-quality, low-price
counterfeits.

More closely related to our research is Liu et al. (2022), which is similarly looking into the
luxury goods markets plagued by the high-quality, low-price counterfeits. Our research differs from
theirs in four ways. First, the minimalist luxury strategy we uncover here contrasts sharply with
the maximalist luxury strategy they have developed. These two very different signaling mechanisms
complement each other and they are both indispensable parts of a complete theory on luxury goods
consumption as a signal in the presence of counterfeits. Second, the main focus of their research
is on the luxury goods of little functional utility. In our case, we have allowed functional utility to
vary, and we also incorporate the varying degrees of disutility the consumers incur in purchasing
counterfeits. These modeling differences gives rise to a new signaling mechanism we uncover in this

paper. Third, by generating both the maximalist and the minimalist equilibria in a single model,



we not only reconcile both minimalist and maximalist luxury phenomena, but also gain a much
better understanding of and appreciation for the diverse and polarized consumer behaviors in the
luxury goods markets. Fourth, our research further suggests that “less is more” signals both wealth
and disdain for counterfeits and can even be a better signal for the latter than for the former.

Our main theoretical contribution is to uncover the mechanism through which minimalist luxury
can be a signal of wealth, but not an exclusive one due to customer heterogeneity. While uncovering
this mechanism, we also generate four managerially relevant insights. First, we show that the damage
inflicted on a luxury brand by counterfeits comes not only from those who switch to counterfeits, but
also from those who never purchase counterfeits. This is because some wealthy people purposefully
refrain from excessive consumption as a signal for their status, which consequently reduces sales
of luxury goods. Second, all consumers can benefit from the availability of high-quality, low-price
counterfeits at the expense of a luxury brand unless the income gap is sufficiently large, indicating
the complexity and long-term nature for a luxury brand to combat counterfeits. Third, luxury
goods may no longer be the status signal exclusively for the wealthy so that a luxury brand needs to
become more inclusive in its marketing. Finally, the impact of high-quality, low-price counterfeits on
a luxury goods market can be quite complex, and both the maximalist and the minimalist signaling
strategies can co-exist in the same market for different products, or in different markets for the same
product.

In the rest of the paper, we start by developing a model in Section 2. We provide our key
insights in Section 3. In Section 4, we make three extensions to our benchmark model to generate

additional insights about minimalist luxury. Finally, we conclude in Section 5.

2 Model

We consider a market of luxury goods where an authentic luxury brand (A) sells a portfolio of

n € RT (n > 1) products and a competitive group of counterfeiters (C') peddle replicas of each



luxury product. Consumers are assumed to buy at most one unit of each of the n products.® 4

An authentic product and its counterfeit version have similar functions, and thus a consumer buys
either, but not both of them. For instance, a Louis Vuitton handbag of a certain design and its
counterfeit version are used for the same purpose of carrying personal items, so a consumer chooses
between the authentic version and the counterfeit version of the product. As a result, even when
consumers buy both authentic and counterfeits, they own no more than n products in total. Thus,
we only need to consider up to n products and avoid an unnecessarily large solution space for
simplicity.

Consumers have high or low wealth levels and hence different budgets for luxury goods purchase,
denoted by B. In the benchmark model, we assume that there are two types of consumers in the
market: 6 € {H,L}. The high-budget type, or H-type, has more to spend on luxury goods than
the low-budget type, or L-type, does (By > Br). The shares of H-types and L-types in the market
are denoted respectively by pg and pr. We normalize the total market size to 1 such that we have
pH +pr =1

Consumer utility depends on two factors for both types of consumers, which we refer to as the
functional and symbolic utility. We introduce them each in turn. The functional utility of products
is obtained from each unit in use, and it depends on the number of goods in use and their respective
quality. Here, we assume that authentic goods have objectively higher quality than counterfeits, or
qa > qc-

Specifically, let

U(ka, ko) = aqaka + qcko) (1)

indicate the total functional utility of a consumer from owning k4 authentic and k¢ fake products.
Here, « calibrates the marginal functional utility of a product in use.
Consumers of both types can buy from both authentic and counterfeit stores, and these two types

of stores are two distinct distribution channels. As discussed in Liu et al. (2022), the cost of shopping

3Here n can refer to different product categories for fashion goods, which include clothing, accessories, handbags,
shoes, or beauty. It can also refer to the product category handbags, which include backpacks, belt bags, bucket
bags, clutches, cross-body bags, hobo bags, satchels, shoulder bags, totes, wallets and wristlets.

4For technical convenience, we assume that the size of product portfolio is a continuous variable instead of integers.
Note that this assumption is not consequential to our qualitative results.



at those two distribution channels are different because the counterfeit stores are small in scale,
fragmented in location, competitive in pricing, and more costly to access, while authentic goods
are commonly sold in authorized stores (Chow, 2000; Beconcini, 2016; Department of Homeland
Security, 2020). More importantly, inconvenience for consumers aside, counterfeit shoppers must
incur other non-pecuniary costs due to embarrassment, the possible legal penalties and the lack
of post-sale service. A large meta-analysis has shown that psychographics matters significantly in
determining the attitudes, intention, and behavior towards purchasing counterfeits (Eisend et al.,
2017). A more recent paper has also shown that these psychographic variables include personal
embarrassment, shame (Gregory-Smith et al., 2013), a psychological burden of criminal guilt, and
exposure of a social wrong (Bian et al., 2016). In this context, Yoo and Lee (2004) convincingly
show that not only counterfeit buyers had lower income and lower socio-economic class, they also
feel a lower psychological burden of criminal guilt. In addition, Hamelin et al. (2013) “found a
significant difference between groups of income and the feeling of embarrassment; that is, higher-
income respondents felt more embarrassed by the purchase of counterfeits” (see also Ang et al.
(2001), Chuchinprakarn (2003), and Stottinger and Penz (2015)).

From the differences in distribution channels and in psychographics, we can deduce three stylized
facts. First, a consumer incurs more disutility shopping for counterfeit goods than for authentic
ones (Stottinger and Penz, 2015). Second, consumers differ in the disutility they incur in purchasing
counterfeits, but on average, it is more costly for the H-types than for the L-types, as the H-types’
embarrassment cost, for instance, is higher as mentioned previously. Of course, this can also be
supported by the fact that the H-types’ opportunity cost of time and their reputation cost are
higher. Third, the market for counterfeits is populated by small competitive vendors, who have
little pricing power. To capture the first two stylized facts, we assume that a consumer purchasing a
counterfeit good will incur one of the two levels of disutility, by, for n € {h,l} where 0 < b; < b,. We
further assume that wy fraction of the H-types and wy, fraction of the L-types have the disutility
of b,. By the second stylized fact, we should have the average disutility higher for the H-types
than that for the L-types, which implies 1 > wg > wr > 0. To get to our conclusions quickly,
we start our analysis with wy = 0 in the benchmark model. We will explore the case of wy > 0

later, in Section 4.1. By the third stylized fact, we assume that the price for the counterfeit goods



(pc) is competitively driven to a constant marginal cost, which we set to zero for simplicity in
the benchmark model.’ In this market, the luxury brand sets its own price (p4) to maximize its
profitability.

Consumers gain symbolic utility when they are recognized as an H-type, but receive a zero
symbolic utility if they are recognized as an L-type. This symbolic utility is a lump-sum utility that
only materializes when a consumer successfully signals her higher wealth to others. We assume that
this lump-sum utility is calibrated by the wealth gap (By — By,) in the society. This utility captures
the advantage that the society bestows on someone perceived to have a high-wealth status.® Putting
these sources of utility together, a consumer’s decision is to maximize a sum of the functional and
symbolic utilities from consuming luxury goods and counterfeits subject to her budget constraint

as given below,

J?IEJLCX V(97 n,ka, kC|M) = U (kAv kC) + (BH - BL):U’ (0 = H|kA + kc) _bnkc + X, (2)
ARC

Functional Utility Symbolic Utility

s.t. paka+ pcke+ X < By, (3)
0<ka+ko<n, (4)
X >0 (5)

where X denotes the number of numeraire goods consumed. In the utility function, u (-) € [0,1] is
the probability that the consumer is perceived as the H-type by others through consuming (k4 +k¢)
products.

It is important to note that this probability © depends on the total number (k4 + k¢), instead of
the individual number of authentic and counterfeit goods consumed. This is because even though the
authentic goods and counterfeits are different in objective qualities, they are visibly indistinguishable
to others. In other words, in this market of high-quality counterfeits, only buyers know whether they

have authentic products or counterfeits and no one else does, because only buyers know where they

SWe investigate the case of pc > 0 in section 4.3.

5This advantage is captured vividly in the short story “The Million Pound Bank Note” by Mark Twain, which was
later adapted to become a classic movie “The Million Pound Note (1954)” starring Gregory Peck. The gist of the
plot is when Henry is given an uncashable million pound note, every courtesy imaginable in London is extended to
this down-on-luck man. Of course, the plot would be very different if Henry holds only a hundred pound note.



have purchased their products (Mavlanova and Benbunan-Fich, 2010; Qian, 2014a; Bate et al., 2015).
As shown in the literature, the knowledge of authenticity in this market depends on the reliability
of the supplier (Barnett, 2005; Yu et al., 2018; Maltzahn, 2018; Kruh et al., 2017). For instance, if
buyers purchase a luxury item from an authorized store, they would have a high confidence that the
product they just purchased is authentic (Barnett, 2005, pg.1397). Said differently, in our model,
buyers have much more information about the authenticity of a product they use than the people
around them. We will explain the formation and updating of this belief function shortly. Since
wealth is unobservable to others and symbolic utility is desirable, this creates the opportunity for
both types to pursue symbolic utility through luxury consumption.

The timing of the game is as follows. The luxury brand chooses price pa for all n products.
Counterfeiters observe the products and prices. Then, counterfeiters provide replicas of all products.
Given p4 and pc = 0, consumers decide how many authentic and counterfeit items to buy among
all available products, denoted by k4 and k¢ respectively, with k4 + ko < n. Finally, the public
makes an inference about a consumer’s type based on what the consumer uses. A consumer gains
functional utility as well as symbolic utility, where the latter is based on the type they are perceived
to be.

We now formally define the equilibrium concept in our model. Each consumer purchases k4 > 0
and ko > 0 products from the authentic and counterfeit outlets, respectively, such that the total
number of purchased items does not exceed n, i.e., (ka,kc) € L = {ka € R>o,kc € R>o : ka +
kc < n}. We focus on the pure strategy perfect Bayesian equilibrium (PBE) (k% (6,7),k5(0,7)) -
{H, L} x {h,l}—L that satisfies the following three criteria:

1. Given the public’s belief p, each consumer chooses the number of authentic and counterfeit

products to maximize her utility subject to her budget constraint:

(ka(0,n), ko (0,m)) € arg max V(0,7, ka, ko) (6)
s.t. paka+ X < By (7)

ka>0,ko > 0,ka+ ke <n, (8)

X >0. 9)



Here, the budget constraint (7) is always binding at optimum.

2. For any number of products k € [0,n] that a consumer purchases, there exists a public belief
(k) : [0,n] — [0,1] corresponding to the probability that a consumer who owns k(= k4 + k¢)
items in total is an H-type.

3. On every equilibrium path, beliefs are updated according to the Bayes’ rule. Specifically,
define k*(H,n) = k% (H,n) + k. (H,n) as the total equilibrium purchases by H-type with cost b,
and k*(L,n) = k% (L,n) + k& (L,n) as the total equilibrium purchases by L-type with cost b,. The

belief 1 that is formed upon observing k items satisfies the following condition:

~ Pu(0,n)+Pr(0,n)

p(0=Hlk=Fk"(0,1))
where

Pu (0,n) = prwnl (k" (H,h) = k" (0,0)] + pr (1 —wr) 1[E* (H,1) = k" (6,7)]

Pr(0,n) = prwr1 [k* (L, h) = k*(0,n)] + pr (1 —wr) L[E" (L, 1) = k" (6,7)] .

In the expressions above, 1[] is an indicator function equal to 1 if the statement in the bracket is
true and 0 otherwise. This Bayesian updating rule ensures that without any discerning information,
public beliefs are based on the priors. However, public beliefs will rationally update with any new
discerning information. This gives rise to the incentives for both types to distort their consumption
choices in pursuit of symbolic benefits.

Finally, the profit of a luxury brand (m4) is given by the total revenue from both the H-types

and the L-types:

TA= Y pglweky (0,h) + (1 —wp) k4 (0,1)] pa.
0e{H,L}

The Intuitive Criterion is commonly used to address the issue of multiplicity of equilibria in
signaling games (Cho and Kreps, 1987). We shall do the same in the paper. For all the equilibria
that survive the Intuitive Criterion, we resort to a hierarchical equilibrium selection criterion. First,
for all the equilibria with the same set of prices (pa,pc), we select the ones based on consumer

welfare by eliminating those where all consumers are strictly worse off. Second, among the remaining

10



equilibria, we select the equilibrium that gives the luxury brand the highest profit.

In addition, we invoke the same two tie-breaking rules in our analysis as in Liu et al. (2022).
Specifically, a consumer will purchase authentic goods if she is indifferent between buying authentic
and counterfeit goods. Moreover, a consumer will make a purchase only if the basket contains
authentic goods when she is indifferent between buying and not buying. These two tie-breaking

rules capture the consumer preference and aspiration for the authentic products.

3 Analysis

We start by exploring to what extent the H-types distort their consumption to stand out in a world
where high-quality, low-price counterfeits are available, and how those distortions in turn impact
the sales of the authentic brand. To do this, we establish a comparison case where counterfeits
are not available. By comparing to this case, we shall isolate how the availability of counterfeits
contribute to the consumption and price distortions in the luxury goods market.

For all the analysis we conduct hereafter, we shall maintain the following assumptions. We
require By, > n;)‘%. Here, the L-types’ budget cannot be too small so that consumption distortion
is not needed to separate the two types in the absence of counterfeits. In other words, we focus on

the equilibrium where the luxury goods are indeed used as a signaling device.

Lemma 1. (Conspicuous Excessive Consumption) When counterfeits are not available, the

equilibrium is a separating equilibrium if and only if By — Br, > Bﬁ%ﬁg‘“ and B, > "S‘ZA, where
the H-types purchase more than the L-types, and they stand out through purchasing more than what
maximizes their functional utility. Otherwise, the equilibrium is a pooling equilibrium, where both
the H-types and L-types consume the same number of luzury goods, and they cannot be distinguished
from each other. The equilibrium price of a luzury good is given by

aga  if By — B < BLT14A op By < 100

. 1-pH = PH
Pa=

BLie if By — B > B4=1094 qnd By, > Moda
The proof of Lemma 1 is provided in the online Appendix. It is important to note that in
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the separating equilibrium of Lemma 1, the H-types engage in excessive, conspicuous consumption
to signal their type as described by Veblen (1899). In the analysis that follows in Section 3,
we further assume that the minimum disutility of shopping for counterfeits is not too high, i.e.
b < % — aqa + age. Otherwise, the market will revert to the case in Lemma 1 as if counterfeits

are absent. We are now ready to analyze our benchmark case where counterfeits are available.

Proposition 1. (Minimalist Luxury) When counterfeits are available, the H-types with high
disutility of shopping for counterfeits (by) buy only authentic goods and separate themselves from the
rest through “minimalist luzury” strategy if and only if aqe > by, wy > w1, and 0 < By — By, < B.
Minimalist luzury strategy is achieved by these H-types through purchasing fewer luzury goods than
what they could afford and what maximizes their functional utility. It is conspicuous as the rest
purchases more goods (k*(H,h) < k*(H,l) = k*(L,l)). Otherwise, we have a pooling equilibrium

where all consumers purchase the same number of luxury goods.

By—Bp

In Proposition 1, we have k*(H,h) =n — =] (pH(l—/ZuLH)erL

), k*(H,1) = k*(L,1) = n in the

separating equilibrium. The equilibrium price of a luxury good is given by

/

min{an,a(qA—qc)+bh} if agqc > by, By — By, SE,WH > wq
. aga + min {W,bh - QQC} if agc > by, By — Br > Bo,wn > w(bp, by)
ba = .
aqga if age < by
a(ga —qc) +b if o/w

The corresponding variables for the pooling equilibrium, wy, and B > 0, along with the proofs for
this proposition and the propositions hereafter, are all given in the online Appendix.

In the separating equilibrium, the H-types with a high disutility of consuming counterfeit goods
will only purchase authentic goods, and they are the ones who engage in minimalist luxury to
separate from the rest. These are the status-seeking H-types. The rest, consisting of H-types with
low disutility of consuming counterfeit goods and all L-types, will each buy the same number of

counterfeit goods so that they are perceived as the H- and L-types with respective probabilities of

pa(1-wH)
pr(1—wmH)+pL

pL

and pr(1—wmH)+pL

. This is a sharp contrast to the equilibrium in Lemma 1 where all

12



H-types engage in conspicuous and excessive consumption to stand out: they consume more than
what maximizes their functional utility and more than the L-types. Rather surprisingly, when the
high-quality, low-price counterfeits are present, less is actually more for the status-seeking H-types
to signal their type and to stand out. Our analysis and conclusions in Proposition 1 theoretically
uncover this phenomenon in the context of high-quality, low-price counterfeits. More importantly,
our analysis identifies a mechanism for this phenomenon.

The status-seeking H-types stand out by pursuing minimalist luxury strategy fundamentally
because they can no longer stand out by outspending the L-types, as whichever goods they can
purchase the L-types can always match with counterfeits. Given that authentic and counterfeit
goods cannot be distinguished by their appearance, expenditure is no longer a potent signal for the
H-types, as the price of counterfeits is zero in our benchmark model.” However, the status-seeking
H-types can stand out by sacrificing their functional utility in a way that the rest are not willing
to mimic. The sacrifice these H-types make in consuming luxury goods is compensated for with
symbolic utility once their wealth status is recognized.

It is important to note that in our model, “less is more” signals both wealth and shopping
disutility. This can be seen through the fact that when shopping disutility or wealth is the same
for both types of consumers, there is no “less is more” equilibrium in our model. This means that
both the differences in wealth and shopping disutility are the necessary conditions for minimalist
luxury to happen. More importantly, the practitioners of minimalist luxury are always the wealthy.
Here, the minimalist luxury as a signal differs from conspicuous consumption & la Veblen, where
wealth and consumption has a bijective relationship. The minimalist luxury is a surjective signal.
Said differently, a la Veblen, overconsumption signals wealth and the wealthy always engage in
overconsumption. In contrast, minimalist luxury signals wealth, but not all wealthy embrace it.
Thus, the minimalist luxury as a signal is more focused and selective, and this difference is attributed
to the presence of high-quality, low-price counterfeits.

The phenomenon of minimalist luxury hinges on three factors in our model. First, “less is more”
happens only if the income gap (By — Bp) exists, and it is not too large. A non-zero income

difference is necessary for the separating equilibrium because the symbolic utility is bestowed on

"In Section 4, we extend our analysis to the case where the price of counterfeits is not zero.
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the people perceived to be wealthier. In other words, the society rewards the wealthy status in our
model as it is in Veblen’s.® However, the income gap cannot be too large. Otherwise, the symbolic
utility is also very large, so that even the L-types will forego some of their functional utility to
pursue it so as to make the separating equilibrium impossible. When the income gap is not too
large, the luxury brand’s ability to create exclusivity is restored, albeit through minimalist luxury.
This is because when the income gap is not too large, the symbolic utility is correspondingly not
as attractive and the functional utility thus looms larger. For all consumers with low disutility in
consuming counterfeits, they are better off taking advantage of counterfeits and maximizing their
functional utility. For the H-types with high disutility in consuming counterfeits, pursuing a high
functional utility is not a viable option, as they are handicapped by their high disutility to take
advantage of counterfeits. Therefore, they have more incentives than the rest to pursue the symbolic
utility. They can do so through sacrificing enough functional utility to make it not worthwhile for
the rest to mimic for the purpose of capturing symbolic utility. Then, underconsumption becomes
conspicuous as it separates the status-seeking H-types from the rest.

Second, functional utility cannot be too small for the minimalist luxury to occur, which is
reflected in the condition agqec > b;. This is because too small a functional utility will encourage the
L-types to mimic. Indeed, as shown in Liu et al. (2022), when functional utility is sufficiently small,
both H-types and L-types will have incentives to pursue symbolic utility such that maximalist luxury
occurs. As we will soon make it clear in our extension, the importance of functional utility will
mediate whether maximalist or minimalist luxury occurs. Finally, the utility gain from minimalist
luxury has to be sufficiently large. This is reflected in the condition wg > wi. To see this, for

the H-types with by, their utility gain from minimalist luxury when they stand out is given by

1—p . . .
(Bg — Br) (kagH), which increases with wyy.

Thus, proposition 1 advances and complements the main conclusion of maximalist luxury in Liu
et al. (2022). Here, we identify the phenomenon of minimalist luxury, uncover the utility sacrifice

as the mechanism of this phenomenon, and identify three key conditions that are conducive to its

occurrence. It also provides new managerial perspectives on luxury goods in the age of high-quality,

8Conceivably, the symbolic utility can be awarded to the people with high disutility for counterfeits. If this were
to happen, one can show that a separating equilibrium can exist, alongside the equilibrium of wealth signaling, where
the consumers with high disutility are separated from those with low disutility.
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low-price counterfeits. First, the availability of those counterfeits may not be as alarming as it may
seem, judging by the Veblen thesis. Their availability does not always, as Proposition 1 has shown,
destroy the viability of luxury goods as a status signal, and it simply changes whether and how the
wealthy send the signal. Depending on the income gap in a market, product category, and consumer
propensity to use counterfeits, maximalist luxury may not be the only way by which the wealthy can
stand out and the minimalist luxury, as Proposition 1 has shown, is another alternative. Therefore,
a luxury brand may want to learn about and embrace the phenomenon, rather than dismissing or
discouraging it. Second, the mechanism of sacrificing functional utility to stand out, as captured in
Proposition 1, provides some actionable managerial insights for a luxury brand. A brand’s pricing,
product, and channel decisions, insofar as they impact on the consumer preference for functionality
and on their propensity to purchase authentic products, can affect how much the H-types have to
sacrifice to signal. Therefore, a luxury brand needs to become mindful of the status-seeking H-types’
desire to stand out through minimalist luxury and accommodate it. Finally, our analysis suggests
that minimalist luxury is more likely to be a phenomenon in economies where the income gap is
not too large. Empirically, this means that the Gini index in a market plays a role in predicting the
incidence of the minimalist luxury phenomenon.

Comparing Proposition 1 to the results in Lemma 1, we can answer a number of other man-
agerially important questions. First, can a luxury brand ever be better off because of counterfeits?
Second, how should the brand adjust its price and expect the sales at the onset of those counter-
feits? Third, do consumers actually benefit from the presence of those counterfeits? We answer

these questions in the next proposition.

Proposition 2. (Effects of Counterfeits) The emergence of high-quality, low-price counterfeits
is detrimental to a luzury brand when the equilibrium of minimalist luzury occurs. Specifically, the
arrival of those counterfeits reduces the brand’s sales, price, and profitability in that equilibrium.
Furthermore, the presence of counterfeits always makes the L-types better off, but the H-types can

be worse off when the income gap between the H-types and L-types is sufficiently large.

It perhaps comes as no surprise that the arrival of high-quality, low-price counterfeits has dele-

terious effects on a luxury brand. What is surprising, however, is how those effects come about. A
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close look into those effects can help develop insights into how best a luxury brand could cope with
counterfeits. Intuitively, the sales for the luxury brand will go down as the L-types switch from
authentic to counterfeit goods. This is the obvious way in which a luxury brand loses its sales to
counterfeiters. However, a new and perhaps more detrimental way is actually to lose sales amongst
the status-seeking H-types. As we have shown in Proposition 1, these H-types will purchase fewer
authentic goods to separate from the rest, who can avail themselves of all n counterfeits at zero
price. In other words, counterfeits hurt a luxury brand twice: once due to the loss of sales to
counterfeits, and twice when the luxury consumers refrain from excessive consumption.

It may seem quite intuitive that a luxury brand will reduce its price due to the arrival of
counterfeits. However, some reflection would suggest otherwise. This is because if all except the
status-seeking H-types purchase counterfeits and only the status-seeking H-types purchase authen-
tic goods, wouldn’t the luxury brand do better by raising the price, as those H-types certainly
could afford them? The reason why a luxury brand cannot charge a high price in the equilibrium
of minimalist luxury is in fact quite informative of the strategic role a brand’s price plays in this
context. In the absence of the high-quality, low-price counterfeits, a high price by the luxury brand
is aligned with the H-types’ incentive to engage in excessive consumption to stand out. Thus,
“soaking the rich” actually helps facilitate signaling, and this is also why a high price can result in
a high demand for luxury goods. In the presence of counterfeits, the H-types cannot separate from
the L-types by buying more than the latter, and they can only seek to stand out by consuming less.
The brand needs to charge high enough a price, on the one hand, to leave as small a surplus as
possible in net functional utility to the status-seeking H-types. Doing so will also ease the pain for
those H-types from reducing their consumption of luxury goods, as the net functional utility from
consuming an authentic good is smaller with a higher price. On the other hand, the brand cannot
charge so high a price that the net functional utility from authentic goods is negative, as is in the
excessive equilibrium characterized by Lemma 1. A negative net functional utility would encourage
the status-seeking H-types to not purchase anything at all while still standing out. By lowering
the price, the luxury brand can keep those H-types and partially restore the law of demand. This
balancing act leads to a price lower than that in the excessive equilibrium. Thus, insistence on a

high price facing the arrival of counterfeits can hurt the viability of luxury goods. When the price
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and sales both go down, a luxury brand will suffer from a lower profitability.

If the luxury brand is worse off in the equilibrium of minimalist luxury, and the counterfeits
provide a cheap alternative, one would expect that all consumers should benefit from the presence
of counterfeits. Proposition 2 suggests otherwise. In fact, all H-types are worse off when the income
gap is sufficiently large. This is because a large income gap gives rise to larger symbolic utility. In
turn, the large status utility will motivate the L-types to always mimic the H-types. The availability
of counterfeits enables the L-types to do so, making the separation less likely to occur. As a result,
the H-types suffer because they can no longer capture the maximum status utility, which is sizable
for a large income gap.

In sum, the availability of high-quality, low-price counterfeits can hurt a luxury brand. This
perhaps explains why luxury brands particularly loathe high-quality counterfeits. To fight such
counterfeits, the luxury brand can rely on some consumer support only in the countries where the
income gap is sufficiently large. If the luxury brand cannot fight counterfeits, it can still maintain
its exclusivity by accommodating minimalist luxury. This means that minimalist luxury is not a
fad, and may be here to stay, as the interests of all consumers and counterfeiters are aligned when

the income gap is not too large.

4 Extensions

In our analysis up to this point, we have focused on minimalist luxury as a signaling device for the
wealthy in the context of high-quality, low-price counterfeits. We have shown that luxury goods
are still viable in helping the status-seeking wealthy to stand out and underconsumption, instead
of excessive consumption, achieves the separation. The phenomenon of minimalist luxury is also
compatible with an ongoing movement broadly labeled as minimalism. This movement, as we
have noted in the introduction, affects a broad range of industries and involves a broad spectrum
of people (Fagan, 2017). In the luxury goods industry, one might naturally question whether
underconsumption is a signaling device reserved exclusively for the wealthy. If not, what motivates
the non-wealthy to adopt a minimalist luxury strategy?

In our main analysis, to get to the mechanism of minimalist luxury quickly, we have also avoided
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detailed modeling of shopping costs for customers when they buy authentic goods at authorized
dealers versus counterfeits at small and fragmented vendors. Such details are what underlie the
equilibrium of maximalist luxury in Liu et al. (2022). An interesting question to ask is whether
both maximalist luxury and minimalist luxury can co-exist in the marketplace, or when one or the
other would occur.

To address these questions, we introduce three extensions to our analysis in Section 3. First, we
allow both types of consumers to have high or low disutility of shopping for counterfeits, resulting
in four distinct types of consumers. Second, we add to our benchmark model a cost of shopping at
authorized dealers, which makes our model a more general one than that in Liu et al. (2022). This
addition allows us to investigate the full spectrum of phenomena arising from high-quality, low-
price counterfeits in the luxury goods market. Lastly, we assume a positive price for counterfeits

and examine its potential impact on the equilibrium outcomes.

4.1 Consumer Heterogeneity and Minimalist Luxury

In the previous section, we have assumed away the possibility of L-types having high disutility
from shopping for counterfeits by setting wy to zero. We can relax this assumption by allowing
0 < wr < wy. This extension effectively creates four consumer segments instead of three. With
this added complexity, luxury goods as a status signal become even more complex. In the following
proposition, we summarize our analysis and show that not all who pursue minimalist luxury are

H-types and not all H-types want to stand out.

Proposition 3. (L—type minimalist luzury) There exists the equilibrium of minimalist luzury
if and only if age > by, wy > w1 — %, and 0 < By — Br, < B. In this equilibrium, all consumers
with by, will pursue minimalist luzury and stand out from the rest, i.e. k*(H,h) = k*(L,h) =

n— Bu=BlU=9) ynqk(H,1) = k*(L,1) = n.

age—b
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The equilibrium price of a luxury good is given by

min{aga, @ (g4 — qc) + bp} if agc > by, By — B, < B
. oqu—Fmin{%,bh—aqc} ifozqc>bl,BH—BL2§,wH>w1—%
Pa=
aqga if age < by
a(ga —qc) +b if o/w

The definitions for B, f, and g are provided in the online Appendix. We derive two insights
from Proposition 3. First, the phenomenon of minimalist luxury as a signaling device is robust to
adding more consumer heterogeneity. In fact, the region where the equilibrium of minimalist luxury
happens is larger with more consumer heterogeneity as B > B. Second, more importantly, those
who practice minimalist luxury are not exclusively the H-types. This is because the L-types with
by, will also be motivated to pursue symbolic utility, mimicking the status-seeking H-types, and the
existence of counterfeits makes it impossible to separate these two types through spending.

These two insights provide us with a deeper understanding of the phenomenon of minimalist lux-
ury as a status signal in the presence of high-quality, low-price counterfeits. With the availability of
counterfeits, the H-types no longer have the advantage over the L-types in consumption. Moreover,
the signaling strategy of underconsumption does not leverage wealth. Instead, it requires sacrificing
functional utility, from which both the H-types and L-types can feel the same pain. For that reason,
some other consumer attribute needs to be leveraged for separation. The difference in disutility of
shopping for counterfeits becomes that attribute. This attribute is inherently a fuzzy signal for
wealth, as some H-types and L-types can share the same attribute. However, it is important to
note that the difference in this attribute is only a necessary condition for a separating equilibrium.
The fact that some H-types and L-types can stand out does not mean that they will. They want
to stand out because those who stand out will enjoy an elevated probability of being perceived as

the H-types than those who do not. This means that a certain composition of H-types and L-types

PHWH > pr(l-wh)
PHWHFPLWL pr(1—wm)+pr(1-wr)

in a market ( ) and the societal rewards for the wealthy are also
necessary conditions for underconsumption to be a status signal.

Our analysis thus suggests that consumer behavior in the luxury market can be very diverse as
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has been recognized (Dahlhoff and Zhang, 2020). Our insights shed more light on that diversity by

showing that both H-types and L-types can signal, with the right conditions, to stand out.

4.2 A Tale of Two Equilibria

Our benchmark model closely resembles that of Liu et al. (2022) with three critical distinctions.
First, functional utility is either zero or quite small in Liu et al. (2022). In our benchmark model,
we model explicitly this functional utility. Second, the disutility in shopping for counterfeits is
identical for all types, denoted by b in Liu et al. (2022). Here, we allow this disutility to have two
levels: by, and b;. Third, we let the disutility of shopping for authentic goods to be zero while in
Liu et al. (2022), this disutility, denoted by ¢, is positive. In this extension, we show that these
three differences are responsible for producing the equilibrium of maximalist luxury in Liu et al.
(2022) and the equilibrium of minimalist luxury in our model. We do so by producing both types of
equilibria in a single model by adding a lump sum disutility, ¢ > 0, of shopping for authentic goods.”
This extended model will converge qualitatively to the benchmark model in Liu et al. (2022), if we
set a = 0 and by, = b; = b.'0 The results of our analysis for this extended model are summarized in

the following proposition.

Proposition 4. For agc > by, there exists an equilibrium of minimalist luzury when wy > w1 and
c € [0,¢) given 0 < By — By < B, or when ¢ € (c,¢) given B < By — By, < AB. For aqc < by,
the equilibrium of mazimalist luzury occurs when ¢y < ¢ < ca and B < By — Br < n(b; — aqe).

Otherwise, there exists a pooling equilibrium or a conspicuous excessive equilibrium as in Lemma 1.

The thresholds ¢, €, ¢, co, B, and AB are all defined in the online Appendix. From Proposition 4,
we see that both the equilibria of maximalist luxury and minimalist luxury can occur in marketplace,
depending on the market conditions. However, whenever the equilibrium of maximalist luxury
occurs, that of minimalist luxury does not, and vice versa. Thus Proposition 4 establishes that the

impact of high-quality, low-price counterfeits can manifest itself in two extremes. Our analysis here

9In this extended model, we also relax our assumption made in Section 3 by allowing the minimum shopping
disutility for counterfeits, b;, to be smaller or larger than BTL —aga + aqe.
10T the benchmark model of Liu et al. (2022), the maximal symbolic utility is capped at 1. In our new model, we

make this more general to be By — Br,. This difference does not substantively affect the type of equilibria that arise.
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takes one step forward in understanding the full impact of such counterfeits on the luxury goods
industry enabled by a comprehensive model that allows these two extremes to occur. With this
comprehensive model, we now have a deeper understanding of the determinants for each type of
equilibrium, which sheds light on what consumer behavior to expect and how to manage luxury
goods in different markets.

The occurrence of the maximalist luxury equilibrium hinges on three determinants: small func-
tional utility, large income gap, and intermediate level of disutility in shopping for authentic goods.
These are the determinants that are discussed in Liu et al. (2022). However, when functional utility
is sufficiently large, income gap is sufficiently small, disutility of shopping for authentic goods is
sufficiently small, and more H-types are predisposed only to buy authentic goods, the equilibrium
of minimalist luxury prevails. This is the kind of equilibrium that Liu et al. (2022) overlook.

This extended analysis offers two practical insights about the luxury goods market when the
high-quality, low-price counterfeits are present. First, signaling in the luxury goods market becomes
more diverse and polarized. Both conspicuous excessive consumption based on expenditure & la
Veblen, as well as maximalist and minimalist luxury that are not based on expenditure, can serve
as means for the H-types, and potentially some L-types, to stand out. Second, to the extent that
the market environment differs across different product categories and across different geographies,
one can expect the co-existence of different signaling mechanisms in the same market for different
product categories or across different markets for the same product category. In short, the luxury
goods industry may need to embrace diversity in consumer signaling strategies in a market with

high-quality, low-price counterfeits.

4.3 The Role of Counterfeit Price

Given that the low counterfeit price is what renders expenditure as an ineffective signal, it is
interesting to investigate how this price may change the equilibrium outcome in the luxury goods
market. We can do so here by introducing a non-zero price for counterfeits, pc > 0. Our analysis

is summarized in the following proposition.

Proposition 5. (The Role of Counterfeit Price) For agc > by, the minimalist luzury equilib-
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MINI

rium occurs when 0 < pc < pc , and the maximalist luzury equilibrium occurs when ago —by <

po < peMAX, where pc™INT < age — b < pa™MAX. When po > pcMAX and By — Br >
&Tii;zo‘qf‘, there exists an equilibrium of conspicuous excessive consumption as in Lemma 1.

In the online Appendix, we also show that the pooling equilibrium occurs when pgM/N! <

Br+c—naga

pe < ago — by or when po > zTcMAX and By — B, < T

This proposition suggests
that, as the price of counterfeits rises, the luxury goods market can change from the minimalist
luxury to the maximalist luxury, ending with Veblen’s conspicuous consumption. This is because a
higher counterfeit price restores the mechanism of the wealthy using expenditure to stand out. To
the extent that a luxury brand can influence the price for counterfeits through legal enforcement
actions, Proposition 5 also suggests a rather counterintuitive insight: the luxury brand may not

want to make the counterfeits go away entirely, even if it could, as its profit is the highest under

the maximalist luxury equilibrium.

5 Conclusion

In the presence of high-quality, low-price counterfeits, overspending & la Veblen ceases to be an
effective way for the wealthy to stand out when authentic and fake goods are hard to distinguish
and high-quality counterfeits are available at a very low price. This paper addresses the most
pressing questions of whether luxury goods can still be a signal for the wealthy and if they are, how
they may be used as a signal.

Our answers to these two questions differ in the extreme form from those in Liu et al. (2022).
Instead of pursuing the maximalist luxury, we show that an effective way for the status-seeking
wealthy to signal their wealth is to purposefully refrain from luxury consumption and to stand out
by sacrificing more functional benefits than what the mimickers are willing to give up. This signaling
mechanism through minimalist luxury is but a special form of sacrificing functional utility to seek
status recognition. Other forms of sacrifice as a status signal are also observed beyond the luxury
goods industry. For instance, binding feet to 10 ¢cm for wealthy women in the traditional Chinese
society is a painful and credible way to signal that they are from a wealthy family (Turner, 1997,

p.446). This is a practice that a woman from an ordinary family cannot afford to mimic because
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the feet of that small size effectively prevent her from doing any manual labor. Similarly, excessive
dieting to appear slender or fit is also a painful way to signal for belonging to the high class in the
elite European society.

This new signaling mechanism gives us a new perspective to understand the seemingly paradox-
ical new reality related to consumer attitude towards consumption: “less is more” (Jeffries, 2011).
Our analysis shows that this attitude may not be unique to the wealthy and a mix of both wealthy
and not-so-wealthy individuals may embrace this idea. From this perspective, it becomes imperative
that luxury brands heed this growing trend and develop managerial strategies to cope with it, if
they are not already doing so. Our analysis has shown that the trend of minimalist luxury is not
something to be alarmed about, and luxury brands can manage it if they know how.

Our analysis further shows that although the equilibria of the maximalist and the minimalist
luxury do not occur under the same market conditions, they can co-exist across different product
categories in the same market and across different markets for the same product category. Thus, the
luxury goods industry should expect a diverse range of consumer signaling behaviors in the presence
of high-quality, low-price counterfeits. These insights further suggest some managerial implications,
which we have discussed in the paper.

Although minimalist luxury is exciting to uncover, and the mechanism through which it occurs
is quite robust, it is important to point out that our conclusions are limited by our model’s focus
and simplicity. Future research can further verify that our mechanism will survive even with a
distribution of prices for authentic and counterfeit goods, respectively. In addition, future research
can analyze the possibility that some consumers may derive utility from keeping some products
around, either as collectors or due to psychological comfort from possessions. However, we venture
to suggest that collectors value for the wealthy would ease the pain of displaying fewer luxury goods,

and hence may be conducive to the emergence of minimalist luxury.
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WEB APPENDIX

Proof of Lemma 1:

In the absence of counterfeits, shopping disutility is not relevant, and thus there are effectively only
two types of consumers: the H-types with high wealth and the L-types with low wealth.

We derive the profit-maximizing equilibrium by comparing the luxury brand’s equilibrium profits
from three price ranges: (i) pa < aqa, (i) aga < pa < %, and (iii) pa > %.

First, consider the price range where p4 < aga. By assumption, we have By > Bp > naga >
npa. Hence, in this price range, both the H-types and the L-types can afford all available authentic
goods and enjoy a positive surplus from owning the luxury goods regardless of their status benefit.
On the one hand, there exists no separating equilibrium where the two types of consumers behave
differently. This is because the H-types and the L-types share the same incentive constraints, and
the L-types can always afford to mimic the H-types. On the other hand, there exists a pooling
equilibrium where both the H-types and the L-types consume n luxury goods. There are many be-
liefs that are compatible with this pooling equilibrium outcome. One such belief is that (k) = pg
if K =n, and pu(k) =0 if & < n. We can show that this pooling equilibrium outcome survives the
Intuitive Criterion. This is because any off-the-equilibrium-path message k < n is either dominated
or undominated (depending on how one modifies the off-the-equilibrium beliefs) for both types of
consumers, as they both can afford and are willing to pay for the available luxury goods. In addi-
tion, at this price range, this pooling equilibrium outcome generates the highest consumer welfare
than any other pooling equilibrium outcomes where consumers purchase fewer than n products.
Therefore, for any pa < aqa, the luxury brand obtains a profit of 74 = n(pg + pr)pA-

Second, consider the price range where aga < pa < %. Again, there exists no separating
equilibrium because the L-types can always afford to mimic the H-types. Similarly, all the pooling
equilibria survive the Intuitive Criterion. Based on our hierarchical selection criteria, we choose
the pooling equilibrium where no consumers purchase any goods because it generates the highest
consumer welfare than any other pooling equilibrium outcomes. This is because consumers obtain
identical symbolic utility across all pooling equilibria but strictly lower functional utility net of price
if they purchase any luxury goods than if they do not. As a result, the luxury brand obtains zero
profit at this price range (w4 = 0).

Third, we consider the price range where pa > %. Note that the L-types cannot afford all n
available luxury goods in this case. Next we show that when (By — Br) (1 — pgr) > % (pa — aqa),
there exists a separating equilibrium and it is the only equilibrium that satisfies the Intuitive Cri-

terion. We prove this by guess-and-verify. Suppose there exists a separating equilibrium where the
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H-types purchase k*(H) = Bt

= products and the L-types do not buy any luxury goods, where

€ > 0 is an arbitrarily small constant. Since the L-types cannot afford to mimic the H-types, their
best response is to buy zero products in a separating equilibrium, given that the price of luxury
goods is higher than their functional utility. Meanwhile, incentive compatibility for the H-types

implies the following condition:

Br +¢
bA

(aga —pa)( )+ (Bu — Br) > 0. (A1)
It is straightforward to see that (Bg — Bpr) (1 — pg) > % (pa — aqa) is a sufficient condition for
(Al1). Thus, the strategy profile where k% (H) = % and k% (L) = 0 constitutes a separating
equilibrium. Also note that, for a given p4, this is the equilibrium outcome that involves the
least amount of consumption distortion, i.e., the Riley outcome. In this equilibrium, the luxury
brand obtains a profit of 74 = py(Br, + €). Next, we show that, when (By — Br) (1 — pg) >
% (pa — aqa), this is the only equilibrium outcome that satisfies the Intuitive Criterion. We prove
this in two steps.

Step 1: We prove that any separating equilibria where the H-types purchase more than k% (H) =
% fails the Intuitive Criterion.

Suppose there exists a separating equilibrium where the H-types purchase in total k> k5 (H)
goods, and they obtain a symbolic utility of (By — Bp) in equilibrium, whereas the L-types obtain
zero symbolic utility and thus their best response is not to purchase anything, i.e., k% (L) = 0.
Given that py > % > aqa = ags—pa < 0, there must exist an off-the-equilibrium-path message

~

K € [k*(H),k) such that k'py > By, and
(agqa — pa)k' + (By — Br) > (aqa — pa)k + (By — By). (A2)

The right hand side of inequality (A2) is the equilibrium payoff for the H-types and the left hand
side is the maximum payoff the H-types could obtain by consuming k' products given that the
public holds rational beliefs, in this case pu(f = H|k') = 1. Meanwhile, the L-types cannot afford to
buy k' authentic goods. Therefore, &’ is dominated for the L-types and not for the H-types. Once
we restrict the public’s beliefs to (6 = H|k') = 1, the maximum payoff that the H-types obtain
by consuming k&’ products is larger than their equilibrium payoff. Hence this separating equilibrium
fails the Intuitive Criterion.

Step 2: we prove that any pooling equilibria where the H-types and L-types purchase equal
amount of products fail the Intuitive Criterion.

Suppose there exists such a pooling equilibrium where the H-types and L-types both purchase
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k* luxury goods and obtain a symbolic utility of pg (B — Br). By construction, k* goods must be
affordable for the L-types, that is, pak* < Bp. Given that (By — Br) (1 — pg) > % (pa — aqa),
there exists an off-the-equilibrium-path message k > k* such that P k> Br and

(aqa — pa)k + (Bu — Br) > (aqa — pa)k* + (Bu — Br)pu (A3)

The right hand side of inequality (A3) is the equilibrium payoff for the H-types in this pooling
equilibrium and the left hand side is the maximum payoff the H-types could obtain by consuming
k products given that the public holds rational beliefs, in this case w@ =H |];‘) = 1. Meanwhile,
the L-types cannot afford to buy k authentic goods. Therefore, k is dominated for the L-types and
not for the H-types. Hence this pooling equilibrium fails the Intuitive Criterion.

Alternatively, when (By — Bp) (1 — pg) < % (pa — aqa), we cannot eliminate the pooling
equilibrium outcome where all consumers purchase zero luxury goods (k% (H) = k% (L) = 0) based
on the Intuitive Criterion. In addition, this pooling equilibrium generates the highest consumer
welfare (for both types of consumers) than any other candidate equilibria. Hence, in that price
range, our selection criteria imply that the pooling equilibrium is chosen and the luxury brand
obtains zero profit (m4 = 0).

Summarizing the luxury brand’s profit in the above three price ranges, we can rewrite the profit

function of the luxury brand as follows:

npa if pa < aga
A= pu (B +¢) ipr>%;(BH_BL)(l_PH)>%(pA_QQA)'
0 if o/w

Note that the first domain corresponds to a pooling equilibrium and the second domain a separating

equilibrium. The luxury brand’s profit strictly increases in price within the first domain and it

Br—naga

remains the same within the second. The second domain is non-empty when By — By, > —pn

Lastly, among those remaining candidate equilibria, we select the one that gives the luxury brand

the highest profit. Hence, the equilibrium is a separating equilibrium if and only if By — By >

Br—naga

o and pgBr > nags. Otherwise, it is a pooling equilibrium where both types of consumers

purchase n luxury goods.

Proof of Proposition 1:
When high-quality, low-price counterfeits are available, the public observes the size of one’s total

consumption but cannot distinguish a fake from a real product. There are effectively three types
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of consumers: H-types with high-wealth (Bjy) plus high (by) and low (b;) shopping disutility and
L-types with low-wealth (By) plus low (b;) shopping disutility.

We derive the profit-maximizing equilibrium by comparing the luxury brand’s equilibrium profits
from three price ranges: (i) pa < a(ga —qc) + by, (i) pa € (a(ga — qc) + b, a(ga — qc) + by), and
(ili) pa > a(ga — gc) + bn

Case (i): pa < alqa — qc) +b;

In this case, we have aga — pa > aqo — by > aqc — by. In other words, all consumers strictly
prefer authentic luxury goods to counterfeits. Moreover, they can afford all n authentic goods in
this price range because Br, > na(qga — qc) +nb; > np 4. First, we show that there do not exist any
separating or partial separating equilibria. We can prove this by contradiction. Suppose that there
exists an equilibrium where k% (H,n) # k% (L,[) for some n € {h,l}. Then Bayes rules imply that
the public believes that a consumer is a H-type with higher probability if s/he purchases exactly
k% (H,n) goods than if s/he purchases k% (L,l) goods. Given that at this price range, both the
H-types and L-types can afford all n products, incentive compatibility for the H-types and our tie-
breaking rules imply that the L-types should find it worthwhile to mimic the H-types by deviating
to purchasing k% (H,n) which yields strictly higher symbolic utility. This contradicts the notion of
an equilibrium. Next, note that the pooling equilibrium outcome where all consumers purchase the
same number (k% (H,n) = k% (L) = k*) of authentic goods survives the Intuitive Criterion. This
is because any off-the-equilibrium message k # k* is either dominated or undominated (depending
on how one modifies the off-the-equilibrium beliefs) for all types of consumers. Moreover, when the
functional utility of authentic goods exceeds their price, i.e. agqa —pa > 0, the equilibrium outcome
where k* = n generates the highest consumer welfare than any other pooling equilibrium outcomes
in this price range. Alternatively, when agq — p4 < 0, the equilibrium outcome where k* = 0
generates the highest consumer welfare. Therefore, in this price range, the luxury brand obtains a

profit of w4 given by

npa if pa < min{aga, alqa —qc) + b}
Ty =

0 if aga <pa < alga —qc) + b, aqc < by

Case (ii): pa € (a(ga —gc) + b, (g4 — qc) + ba)

In this case, we have aqc — by > aga — pa > aqc — by. In other words, only the H-types
with high shopping disutility still prefer authentic goods to counterfeits whereas the rest strictly
prefer counterfeits in this price range. First, note that there does not exist a separating equilibrium

where k*(H,n) > k*(L,l) for some n € {h,l} either. This is because Bayes rules would imply
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that a consumer is a H-type with a higher probability if s/he purchases exactly k% (H,n) goods
than if s/he purchases k% (L,[) goods instead. Note that, to assemble the same number of goods,
the L-types always incur less disutility (net of functional benefits) than the H-types in this price
range. Hence incentive compatibility of the H-types should imply that the L-types would have been
strictly better off by deviating to consuming exactly k*(H,n) counterfeit goods. This contradicts
the notion of an equilibrium. Second, note that there does not exist a separating equilibrium where
k*(H,l) # k*(L,l) because the incentive compatibility constraints are the same for these two types
of consumers. However, we can show that there exists a (partial) separating equilibrium where

k*(H,h) < k*(L,l) = k*(H,l) only if agc > b and it is the only equilibrium that survives the

pr(1—wH)+pL
PL

verify. To begin with, it is easy to see that when the shopping disutility exceeds the functional

Intuitive Criterion as long as By — Br, < n(agc — by) . We prove this by guess-and-
utility of counterfeits (agc — by < 0), there is no such “minimalist” separating equilibrium where
k*(H,n) < k*(L,l). This is because the L-types would have strict incentives to mimic the H-types
if buying fewer goods not only reduces shopping disutility (net of functional utility) but also signals
higher status. Next, we examine the case when ago — b; > 0. Suppose there exists a separating
equilibrium where the H-types with high shopping disutility purchase k% (H, h) = k < n authentic
goods and no counterfeits, whereas the rest purchase kf(H,l) = k5 (L,1) = n counterfeit goods.

One public belief'! that supports this equilibrium is characterized as follows:

1 ifk <k

k) = pH(1-wH) s
pu(l—whH)+prL ofw

Under such public beliefs, consumers purchasing more luxury goods are faced with the trade-off of
increasing functional utility but losing symbolic utility. For the proposed consumption quantities
to support a separating equilibrium, net of price, the L-types’ gain in symbolic benefits should not
exceed their loss in functional utility from mimicking, whereas the (H,h)-types’ loss in symbolic

utility should be larger than their gain in functional utility from deviating. Formally, the IC

"Note that there is a wide variety of off-the-equilibrium-path beliefs that are compatible with this separating
equilibrium outcome, which correspond to different equilibrium profiles. For instance, the public might believe that
a consumer with any consumption strictly less than k is considered as the high-type with a probability equal to their
population share pg. Or formally,

PH if k <k
k) =141 ifk=Fk.

pH(1—wH) : 7.
PH(F{*WH)IiPL ifk>k

But they all correspond to the same equilibrium outcome, and thus are observationally equivalent. Therefore, without
loss of generality, we specified here one simplest off-the-equilibrium-path belief.

Ab



constraint for (H, h)-type consumers is given by

—pa)k+ (By — Br) > - By — B
(aga —pa) k+ (Bu 1) 2 (aqa —pa)n+(Bu L)pH(l—wH)+PL

and that for both (H,[)- and (L,[)-type consumers is given by

(age — by) k + (Bg — Br) < (agc —b))n+ (Bg — BL)le()fElw_Hu)Jﬁ-)pL. (AG)

Combining (A5) and (A6), we obtain the following condition when ps < aqa,

n_BH_BL< PL ><l~€<n_BH_BL< pL ) (A7)
aga —pa \pg (L —wu)+pr) ~ ~ age — b \pu (1 —wn)+pr)’

and when p4 > aqga, we obtain

~ By — B
0<k<n—2H L( PL ). (A8)
agc —b \pr (1 —wn)+pL
By—By

7 _ p . .
Note that, when pg < agqa, k=n — (pH(l—wLH)-FpL) is the maximum amount of luxury

aqc—b
goods (i.e. minimum distortion) required for the H-types with high shopping disutility to separate
from the rest. Given that we have agas — pa < ago — by in this case, it is easy to see that the
solution set for k& > 0 is non-empty as long as the upper bound is strictly positive, i.e. By — By, <
n (aqe —by) W. The belief specified by (A4) is thus consistent with the optimal strategies
chosen by the consumers. Hence the strategy profile where k% (H,h) = n— B =B ( LL ) <

ago—b \ pu(l-wH)+pL
n = k&H(H,l) = ki(L,1) and ki (H,h) = k%(L,1) = E4(H,l) = 0 constitutes an equilibrium.

Alternatively, when pa > aqa, k%(H,h) =0 <n = k5(H,l) = kA(L,1) and ki (H, h) = k4 (L,1) =
k% (H,l) = 0 constitutes an equilibrium.

Next we show that, when it exists, this equilibrium is the only one that survives the Intuitive
Criterion. We prove this in two steps.

Step 1: we prove that any other (candidate) separating equilibria where the status-seeking

Bp—B
H-types purchase fewer than k*(H,h) =n — agc_bf (pH(lfo,JLHHpL) luxury goods when p4 < aqa

and more than k*(H,h) =0 when p4 > aq4 fail the Intuitive Criterion.

First, we examine the case when p4 < aga. Suppose there exists such a separating equilibrium
where the H-types with high shopping disutility purchase in total k< k*(H,h) goods and they
obtain a symbolic utility of (By — Byr) in equilibrium, whereas the L-types obtain a symbolic
utility of (By — B L)(M) and thus their best response is to purchase n counterfeits, i.e.

pu(1—wm)+pL
kE*(L,l) = n. Given that we have py < agaq and k7 (H) satisfies (A6), there must exist an off-the-
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equilibrium-path message k' € (k, k% (H)] such that

(aga — pa)k’' + (Bu — Br) > (aqa — pa)k + (By — Br) (A9)

(age — bl)k/ + (Bu — Br) < (aqc — bi)n + (Bu — BL)(pH(l —wH) + pL

(A10)

The right hand sides of inequality (A9) and (A10) are the equilibrium payoff for the (H, h)-type and
the L-types respectively; the left hand sides are respectively the maximum payoff the (H, h)-type
and the L-types could obtain by consuming &’ products given that the public holds rational beliefs,
in this case (6 = H|k') = 1. Therefore, k' is dominated for the L-types and not for the (H, h)-type.
Once we restrict the public’s belief to u(@ = H|k') = 1, the maximum payoff that the (H, h)-type
obtain by consuming k&’ products is larger than their equilibrium payoff. Hence this separating
equilibrium fails the Intuitive Criterion. Next we examine the case when ps > aga. Suppose there
exists a separating equilibrium where the status-seeking H-types purchase k>0 luxury goods. Note
that, in this case, there must exist an off-the-equilibrium message k' € [0, l;‘) such that both (A9)
and (A10) hold. Following the same logic discussed above, any such equilibrium fail the Intuitive
Criterion.

Step 2: we prove that any pooling equilibria where all consumers purchase equal amount of
products fail the Intuitive Criterion.

Suppose there exists such a pooling equilibrium where all consumers purchase k luxury goods
and obtain a symbolic utility of pg(Bmg — Br). Given that the lowest symbolic utility one could get

is zero for any off-the-equilibrium signal'?, the Incentive Compatibility constraint must imply that
(age — b))k + (By — Br)pw > (age — by)n + 0 (A11)

Together with the condition that By — By, < n (aqc — by) W, we know that k must satisfy

the following condition:

? )(PH(l—wH)+PL_

k(quC — bl) > (BH — By, oL pH) > (BH — BL)(l —pH) <A12>

Given (A12) and agq — pa < agc — by, there must exist an off-the-equilibrium-path message
k' < k such that

(aqa — pa)K' + (Br — Br) > (aqa — pa)k + (Bu — Br) pu (A13)
(age — bl)k/ + (Bg — Br) < (age — bl)]% + (Byg — Br)pn (A14)

12Note that (A11) is naturally satisfied when n is an on-the-equilibrium signal, i.e. when k=n.
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The right hand sides of inequality (A13) and (A14) are the equilibrium payoff for the (H, h)-type
and the L-types and the left hand sides are the maximum payoff the (H, h)-type and the L-types
could obtain by consuming k' products given that the public holds rational beliefs, in this case
w(@ = H|K') = 1. Therefore, k' is dominated for L-types and not for the (H,h)-type. Once we
restrict the public’s beliefs to u(6 = H|k') = 1, the maximum payoff that the (H, h)-type obtain by
consuming &’ products is larger than their equilibrium payoff. Hence this pooling equilibrium fails

the Intuitive Criterion.

pu(1—wH)+pr
PL

equilibria and we cannot eliminate any pooling equilibria based on the Intuitive Criterion. When

Alternatively, when By — B, > n(agc — by) or age < b, there exists no separating
age < by, we must have aga —pa < age —b; < 0 and hence we select the pooling equilibrium where
no one buys any luxury goods based on our welfare criterion. The luxury brand obtains a profit of
w4 = 0. When agqc > by and By — Br, > n(aqe — bl)pﬁr(lf;f%, we select the pooling equilibrium
where the (H, h)-types buy n authentic goods and the rest buy n counterfeits, which generates the
highest consumer welfare. Therefore, for any pa € (a(qa — q¢) + by, a(qa — qc) + by), the luxury

brand obtains a profit of m4 = 0 when aqc < b; and a profit of 74 given below when aqc > b;.

_ . 1—
PHWH (n e (pH(l,ﬁfH)erL)) pa if By — By, < n(age — by) 2EUZEA0L ) < o,
TA=140 ifBH—BL<n(aqc—bz)pml_;%,ﬁ,4>aq/;-
prwy min{ B, npa} if By — Br, > n(agqe — bﬂ%

Case (iii): pa > a(ga —qc) + by,

In this case, we have agc — by > aqc — by, > aqga — pa. In other words, all consumers strictly
prefer counterfeit goods to authentic goods. There is zero demand for authentic luxury goods and
thus 74 = 0.

Lastly, according to our equilibrium selection criterion, we choose the equilibrium that maximizes
the luxury brand’s profit.

Hence the chosen equilibrium is a separating equilibrium if and only if it exists and generates

higher profit than a pooling equilibrium does, which translates into the following two conditions

1—
By — B < n(age — bl)pH( wr) + pL (A15)
PL
and
By — By, PL )> :
- Ja(ga —qc) + b} > —qc)+b
pHWH (n p— (PH 0= wn) 1)) ™0 {aqa, a(ga —qc) +bn} = n(alga — qo) + b)

(A16)
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Note that (A15) and (A16) reduce to one condition: By — By, < B, where

B =n(age —b) <pH(1“H)+PL> (1_ 1 a(ga —qc) +bi >

pL prwr min{aga, a(ga — qc) + bn}
—qc)+b
Given agec > by, it is straightforward to see that when wy > wy = /%H (min {ao;(f:z (qqflzcl) +bh}) we
have B > 0.

Proof of Proposition 2:

Let ( No Counterfeit SNO Counterfelt Eo Counterfeit) and (p\IZ‘Vith Counterfeit7 SXVith Counterfeit’ 7.‘.XVith Counterfeit)

denote respectively the equilibrium price, sales, and profit of the luxury brand in Lemma 1 (no coun-

terfeits) and in Proposition 1 (with counterfeits). In the absence of counterfeits, we have

: Br—na no
_ < Bronogs < naga
No Counterfeit _ aqa if By — B, < 1-pg Or pH > By,

Pa
% if By — By, > M and py > nan

(pu +pL)n ifBH—BLSWOIPH<M

No Counterfeit __ PH — Br
SN _
pPHN if By — Br, > L;W and PH > nan
: B —na no
_ < Brmneqy < noga
Wﬁo Counterfeit _ naga if BH BL — 1-pg or pg =~ Bl

I

pH(BL—I—a) if By — BL>Mand pPH > nan

In the presence of counterfeits, we need to examine the cases of agc > b; and age < b; separately.

Based on the analysis in Proposition 1, we can summarize the equilibrium as follows:

(

min{aga, a (g4 — qc) + br} if agc > b;, By — Br, < B,wy > wq
. Bp—B )
pyith Counterfeit _ ag4 + min {w, by, — aqc} if aqc > by, Bg — B, > By, wg > w(bh, bl)
aqa if age < by
a(ga —qc) +b if o/w

_ pu(1—wg)+pr\ n(alga—qe)+b)  nga — 1 (a(ga—gc)+b
where By = max {n(aqo —b)( o ) o - } and w(bp, by) = o (7(1(6114_(10)“"17]1)'
Note that in the first region, we have the minimalist luxury equilibrium. In the second region, we
have the pooling equilibrium where (H, h)-types purchase n authentic goods and the rest of con-

sumers purchase n counterfeits dominates. In the third and fourth regions, we have the pooling
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equilibrium where all consumers purchase n authentic goods dominates. Correspondingly, we have

the sales and profit given below.

prH];J ifquC>bl,BH—BL<§
ith nterfei .
SR Counterteit — & ppwopn if age > by, By — By, > By, wir > w (b, by)

n if o/w

prwpkmin{aga, o (qa — gc) + by} if agc > b, By — B, < B
PHWHT (04(]14 + min {M, b — O“]C}) if aqc > by, By — Br > By,
71_:\g\ﬁth Counterfeit — wi > w(b}“ bl) 7

naqga if age < b

n(a(ga — qc) + by) if o/w

where k < n. Given that By, > naqa, it is straightforward to see that the availability of high-quality,

low-price counterfeits reduces the equilibrium price, sales, and profit of the luxury brand in the first

No Counterfeit > pXVith Counterfeit

region where the minimalist luxury equilibrium occurs such that pj ,

SEO Counterfeit > SXVith Counterfeit 11210 Counterfeit > 7.(.XVith Counterfeit

,and m
Let V/No Counterfeit(fry apq J/No Counterfeit( 1) denote respectively the equilibrium utility of H-

types and L-types in the absence of counterfeits. Let 1/ With Counterfeit( ry p) 1y With Counterfeit 1y

VWith Counterfeit ( L)

and denote respectively the equilibrium utility of H-types with high and low

shopping disutility and that of the L-types in the presence of counterfeits. According to the analysis

above, we must have

(Bu — BL) pu + Bu if By — By, < BL=1a0a op pyy < n0da

VNO Counterfeit(H) _
nOéC]A—i-(BH—BL)-i-BH—BL—E ifBH—BL>BL1:%ande>%

— i _ Br—naga naga
VNO Counterfeit(L) _ (BH BL) pH + By, if By — Bp < l—py or pg < Bl

By it By — Bp, > £4=0%94 and py > "HlA
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and

VWith Counterfeit (H h)
M

,

(BH — BL) + By —i-maX{O,];:(an — bh)} if aqe > b, Bg — B, < B
By +max{0, (BH — BL)pH —l—n(aqc — bh)} if aqe > by, Bg — Br, > By, wg > w(bh,bl)

(Be — Br)py + By if age < by

(BH—BL)pH+BH+n(an—bl) ifO/W

\

VWith Counterfeit ( H l)
(BH — BL) % + BH + n(an — bl) if aqo > bl,BH — BL < E

=4 (By — Br)pu + Bu if agc <

(BH—BL)pH+BH+n(an—bl) ifO/W
VWith Counterfeit (L)
(BH—BL)%-FBL-FR(O((]C_@) ifthC>bl,BH—BL<§

= (Bu — BL)pu + B if age < by

(Bg — Br)pr + Br +n(age — by) if o/w

It is easy to see that 1/ With Counterfeit (1) > j/No Counterfeit (1 jg always true; However, with some sim-

ple algebra we can show that VWith Counterfeit (H h) < VWith Counterfeit (H l) < VNo Counterfeit (H)

holds when we have aqc > by, pg > ng‘i"‘, and the income gap is sufficiently large, i.e. By — B, >

max {§ Br—n(a(ga—qc)+bi) }
’ 1—pn )

Proof of Proposition 3:

In the baseline model, we have assumed away the possibility of L-types having high disutility of
shopping for counterfeits by setting wy, to zero. In this extended model, we relax this assumption
by allowing 0 < wr, < wg. This extension effectively creates four consumer types: H-types with
high-wealth (Bp) plus high (by,) and low (b;) shopping disutility and L-types with low-wealth (Br,)
plus high (by) and low (b;) shopping disutility.

We derive the profit-maximizing equilibrium by comparing the luxury brand’s equilibrium profits
from three price ranges: (i) pa < a(qa — qc) + by, (ii) pa € (a(ga — qc) + by, a(ga — q¢) + by], and
(iii) pa > alga — qc) + bp.

All



Case (i): pa < a(ga —qo) + by

In this case, we have aga — pa > agc — by > age — by, > 0, which implies that all consumers
strictly prefer authentic luxury goods to counterfeits. The analysis of this case is exactly the same
as provided in the proof for Proposition 1. There exist only pooling equilibria and we select the
one where all consumers purchase n authentic goods when p4 < aq4, and the one where consumers
do not purchase luxury goods when p4 > aqa, based on the welfare criterion. The luxury brand

obtains a profit of

npa if pa < min{aga,alga —qc) + b}
™A —

0 if aga < pa < alga —qeo) +b,aqc < by

Case (ii): pa € (a(ga — qc) + b, (g4 — qc) + by

In this case, we have aqc — by > aqga — pa > aqc — by, > 0. In other words, only the H-types
and L-types with high shopping disutility prefer authentic goods to counterfeits whereas the rest
strictly prefer counterfeits at this price range. First, note that there does not exist an equilibrium
where k*(H,n) # k*(L,n) for some n € {h,l} because the incentive compatibility constraints are
the same for consumers with the same level of shopping disutility given that both the H-types and
the L-types can afford all n products. Second, note that there does not exist a (partial) separating
equilibrium where k*(H,h) > k*(L,l). We can prove this by contradiction. Suppose there exists
such an equilibrium. Let f and g denote respectively the probability of being perceived as an
H-type upon observing k*(H,h) and k*(L,l) items. As we have shown that k*(H,n) = k*(L,n)
must be true in any equilibria, we must have that k*(H,h) = k*(L,h) > k*(L,l) = k*(H,1),

the public belief that supports this equilibrium should therefore imply that f = ; LHWH and

HWH+PLWL
g = pa(l-wp)
pa(l—wH)+pr(1-wr)"

L-types with low shopping disutility would have been strictly better off by deviating to consuming

Note that we have f > g as long as wy > wr holds. As a result, the

exactly k*(H, h) counterfeit goods, contradicting the notion of an equilibrium. Third, we can show
that there exists a (partial) separating equilibrium where k*(H, h) = k*(L, h) < k*(L,1) = k*(H,1)
only when aqo > b; and it is the only equilibrium that survives the Intuitive Criterion as long as
(B — Br)(f —g) < n(age —b;). We prove this by guess and verify. Suppose there exists such
an equilibrium where k% (H,h) = k%\(L,h) =k <n = k&(L,1) = k&(H,1). One public belief that

supports this equilibrium is characterized as follows:

_ pmen itk < F
u(k) = =7 H‘”H:’J(LI“L ) T (A17)
_ g(l—wy :
9= pn—wn)+pL(—wr) if ko >k
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With such belief, consumers trade off gaining symbolic utility with losing functional utility in this
price range. For the proposed consumption quantities to support a separating equilibrium, the

Incentive Compatibility constraint for the (H,h) and (L, h) consumers is given by
(aqa —pa)k+ (By — BL)f > (aga —pa)n+ (Bu — Br)g
and that for the (L,l) and (H,[) consumers is given by
(agc —b) k+ (B — B)f < (agc — b)) n+ (By — Br)g.

Combining the two constraints, we obtain the following condition:

. (Ba—Bi)(f-9) S,;:Sn_(15’H—BL)(f—9)

agA — pa aqe — by

. (A18)

Given that we have aga —pa < agc — by in this case, it is easy to see that the solution set for & > 0
is non-empty as long as the upper bound is strictly positive, i.e. (By — Bp)(f —¢g) < n(aqc — by).
Hence the strategy profile where k% (H, h) = k% (L, h) = n—% <n=~k&(L,1) =kE(H, )
and kG (H, h) = k& (L, h) = k% (L, 1) = k% (H,1) = 0 along with the belief given by (A17) constitutes
an equilibrium. Note that this equilibrium outcome is a Riley outcome with the minimal distortion
for separation. Following very similar analysis as provided in the proof for Proposition 1, we can
show that (1) any other candidate separating equilibria where the H-types with high shopping
disutility purchase fewer than k*(H, h) luxury goods fail the Intuitive Criterion and (2) any pooling
equilibra where all consumers purchase equal amount of luxury goods fail the Intuitive Criterion.
Therefore, the proposed equilibrium is the only one that survives the Intuitive Criterion when
(Bu — BL) (f — g9) < n(age —by).

Alternatively, when (Byg — Br) (f — g) > n(age — by) or age < by, there exists no separating
equilibria and we cannot eliminate any pooling equilibria based on Intuitive Criterion. In those
cases we select the pooling equilibrium based on our welfare criterion.

Therefore, for any p4 € (a(ga — qc) + by, a(qa — qc) + by, the luxury brand obtains a profit of
w4 = 0if age < by and a profit given below if age > b;:

(BH—BL)(f—9)> DA

(pHwH + prwr) (n — e if (Bu —Br)(f —9) <nlago—b),pa < agqa
TA=140 if (Bn —Br)(f —9) <nlage—bi),pa>aqa-

(prwH + prwr) min{npa, By} if (Bg —B)(f—g)>n(age —by)
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Case (iii): pa > a(ga — qc) + bn

In this case, we have ago — by > aqc — by, > aqa — pa. In other words, all consumers strictly
prefer counterfeit goods to authentic goods. There is zero demand for authentic luxury goods and
thus 74 = 0.

Lastly, according to our equilibrium selection criterion, we choose the equilibrium that maximizes
the luxury brand’s profit. Hence the selected equilibrium is a separating equilibrium if and only
if it exists and generates higher profit than a pooling equilibrium does, which translates into the

following two conditions:

(Bg — Br) (f — 9) < nl(agc — by) (A19)
and

By — Br)(f —g)
age — b

) min {aqa, (a(qga — qc) + br)} > n(a(ga — qc) + by).
(A20)

(pHWH + pLwL) (n - (

Note that (A19) and (A20) reduce to one condition: By — By, < B, where

5~ _ n(age —by) 1 a(ga —qc) + b
B= 1- .
(f—9) prwn + prwr min{aqa, (a(ga — qc) + ba)}
and we have f = % and g = £ 5}8;;’5()1_%). It is easy to see that when aqc > b; and
wH>w1—%, we have B > B > 0.

Proof of Proposition 4
By adding a lump sum disutility of shopping for authentic goods (¢ > 0) to incorporate the

model developed by Liu et al. (2022), the consumer decision problem is now given below by

max V(0,n,ka, kc|pn) = a(gaka + qcke) + (B — Br)p (0 = Hlka + ko) —byke — cI(ka > 0) + X,
ASRC

Functional Utility Symboﬁg Utility
By > paka + pckc + X,
0<ka+kc<n,

X >0.

Given our analysis in Proposition 1, we examine the cases of aqoc > b; and aqo < b; separately.

Case 1: agc > b
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First, we can show by contradiction that the “maximalist luxury equilibrium” proposed by Liu
et al. (2022) in which the H-types separate by purchasing more than the L-types does not exist in
this case. Suppose there exists such a separating equilibrium where k*(H,n) > k*(L,[) for some
n € {h,l}. Then Bayes rules would imply that a consumer is an H-type with a higher probability if
s/he purchases exactly k% (H,n) goods than if s/he purchases k% (L,l) goods instead. The L-types
would be strictly better off by purchasing (k% (H,n)—k%(L,[)) additional counterfeit goods to mimic
the (H,n)-type because s/he would not only obtain higher symbolic utility but also higher functional
utility (net of shopping disutility) from doing so. This contradicts the notion of an equilibrium.

Next we derive the conditions under which the “minimalist luxury equilibrium” exists and domi-
nates. First, note that in this new set-up, the (H, h)-type consumers would prefer to shop for authen-
tic goods only if they need to assemble more than kj, = ——%—— items, whereas the (H,)-

a(ga—qc)+bp—pa
and (L, [)-types would prefer to do so only if they need to assemble more than k; =

a(‘]A—QCC)-f—bl—pA
items. We have kp < ki for any ¢ > 0. In a minimalist luxury equilibrium, we must have
kn < k*(H,h) < k*(L,l) = n < k;. Otherwise, the incentive compatibility constraint for the
(H, h)-types would always imply a profitable deviation for the L-types (to mimic the (H, h)-types)
and thus the former would not be able to separate from the latter. We can rewrite kp, < n < k; as
pa < pa <Pa, where pa = a(qa —qc) + b — © and p1 = a(qa — qc¢) + by — 5. Next, following the
proof for Proposition 1, we compare the luxury brand’s equilibrium profits from three price ranges:
(i) pa < pa, (ii) pa € (pa,pa), and (iii) ps > pa.

Case 1.1: pa < pa

In this case, we have n > k; and p4 < aqa, hence all consumers can afford all authentic goods.
According to the analysis above, we know that there does not exist any separating equilibrium.
Hence the selected equilibrium is a pooling equilibrium where all consumers buy n authentic goods.
The luxury brand obtains a profit m4 = np4.

Case 1.2: pa € (pa,pal

In this case, we have kj < n < k; and thus the L-types strictly prefer to shop for counterfeits.
Recall that there exists a separating equilibrium only if k, < k*(H, h) < k*(L,1) =n < k;. In that
equilibrium, the (H, h)-type consumes k*(H, h) authentic goods whereas the rest consume exactly

n counterfeit goods. IC constraints for the (H, h)- and L-types imply that

pr(1—wpy)
pu(l —wH) + pL

(aga — pa)k*(H,h) — c+ (Bg — Br) > (aga —pa)n — ¢+ (Bg — Byp) (A21)
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and

pu(l—wn) (A22)

(age —b)k"(H, h) + (B — Br) < (age —bin + (B — Br) o

Combining (A21) and (A22), we obtain the following condition if ps < aga:

n_(BH—BL)< pL )gk*(H,h)gn—(BH_BL)< pL )
aga —pa \pu (1 —wn)+pr agc —b \pu (1 —wn) +pr

and if p4a > aga we have

By — B
0 < k*(H,h) < n— BH L)< PL >
agqc — b \pr (1 —wy)+pL

Note that, when ps < aqa, the solution set is non-empty if and only if the upper bound is greater

than kj,, which translates into the following two conditions:

]_ _
Bu — By, < n(age — b ML= @m) + oL (A23)
PL
C
pa < po=alga—qc) +bp — T (A24)
n — 2H-5L PL
agc—b (PH(1*WH)+pL>

When p4 > min{pg, aga}, the only solution is k% (H, h) = 0 as long as (A23) is satisfied. Otherwise,
when (A23) is not satisfied, the selected equilibrium is a pooling equilibrium where the (H, h)— types
purchase n authentic goods, and the rest purchase n counterfeit goods. As a result, the luxury brand

obtains a profit of

Buy—B 1— . . -
PHWHPA (n = oﬁc_bf)pH( :LH)+pL) if pa < min{po,aqa}, By — By < n(agc — by) p’{(;“#
TA=40 if p4 > min{po, aqa}, Bu — BL <n(aqc_bl)/’H(1—:# .
prwy min{npa, By } if By — By, > n(age —by) %

Note that the first region is non-empty only if pg > pa, which implies

n

c<Cc=n (bh — bl) Bu_D, e —11. (A25)
agc—b (PH(l—wH)+pL)

Case 1.3: pa > pa
In this case, we have n < kj, hence all consumers strictly prefer to shop for counterfeit goods.

There is zero demand for authentic luxury goods and thus w4 = 0.
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Lastly, according to our equilibrium selection criterion, we choose the equilibrium that maximizes
the luxury brand’s profit. Hence the selected equilibrium is a separating equilibrium if and only if it
exists and generates higher profit than a pooling equilibrium does. The existence condition requires

(A23) and (A25). The dominance condition requires the following condition:

By — Br, ( PL
pu (

. S _ .
P— T PL>:| min {pg, aqa} > n(a(ga —qc) +b) —c.  (A26)

PHWH [n -

We can rewrite it as ¢ > ¢ = max{c!, c?}, where

n(a(ga —qc) +b) — prwr (o (ga — qc) + by) [” — Su-fL (PH( o )}

o — ago—b 1—wg)+pL
1—ppwy
and
By — B
2 H L PL
¢ =n(alqga—qc)+b) — HwHozA[n < >}
(a(ga —qc) +bi) —p q age —b \om (L= wm) T o1

Note that when w > wy and 0 < By — By, < EIS, we have ¢ < 0. When By — By, > B, we have
¢ > 0, and thus in order to satisfy (A25), we also need ¢ > ¢. This translates into a new upper
bound on By — By, which we denote as AB. Note that (¢ — ¢) is monotonically decreasing in
(By — Byp) and it is strictly positive when By — B, = 0 or By — By, = B and strictly negative
when By — Bp, = n(aqe —b;) (Mﬁ)
deduce that there exists a unique AB € (max{0, B}, n(agc — b)) (piL)) such that ¢ = ¢

pr(l—wm)+pL
when BH - BL = E

. According to the intermediate value theorem, we can

Case 2: agc < b

First, we show by contradiction that the minimalist luxury equilibrium does not exist in this
case. Suppose there exists such an equilibrium where k*(H,n) < k*(L,l) for some n € {h,l}.
Then Bayes rules imply that one would be perceived as an H-type with a higher probability if
s/he purchases exactly k*(H,n) goods than if s/he purchases k*(L,[) goods instead. Recall that
the (H,h)-type consumers would prefer to shop for authentic goods only if they need to assemble
more than kj, items, whereas the (H,!)- and (L,[)-types would prefer to do so only if they need to
assemble more than k; items, where k; > kj. In this equilibrium, if k*(L, 1) < ki, clearly the L-types
would be better off by deviating to purchasing only k*(H,n) counterfeit goods because it not only
reduces shopping disutility (net of functional utility) but also signals higher status. Alternatively,
if k*(L,l) > ki, then the incentive compatibility of the (H,n)-types should imply that sacrificing
the utility of (k*(L,l) — k*(H,n)) authentic goods is outweighed by the gain of symbolic utility,

131 and B are defined in the proof of Proposition 1.
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suggesting again a profitable deviation for the L-types to purchase fewer authentic goods. This
contradicts the notion of an equilibrium.

Next we derive the conditions under which the “maximalist luxury equilibrium” exists and dom-

inates. Following Liu et al. (2022), we let TC:" 1ot "ang TCL

i i in denote the minimal total cost

of assembling k& > 0 luxury goods for the (H,h)-, (H,l)-, and L-types respectively. Formally, we
have

TCTh .= min bh/%,bh(l;:—k:A)—l—c-i—pAk:MBH ZpAk‘A}

min

kAG(O,/AC]

TCnIf;ﬁl ‘= min_ bﬂ%,bl(];' — /{ZA) + C—I—pAk’A|BH > pAk:A}
ka€(0,k]

TC'TI,'Lm = min_ bﬂ%,bl(if — kA) + C+pA/£A|BL > pAkA} .
k‘AE(O,k‘]

We compare the equilibrium profits from the following five price ranges: (i) pa > a(qa — qc) + b,

-\ Br(a(ga—gqc)+b ..o\ Bp(alga—qc)+b Br(a(ga—qgc)+b :

(11) m((ga ch) h) < pa < a(Q4 - QC) + by, (111) (g4 qcc) ) < pa < (g4 ch) h)’ (IV)
a(ga—qc)+b By (a(ga—qc)+b B (a(qa—qc)+b,

Bi( (%L ch) ) <pa < ( (qu ch) z)7 and (v) pa < L( (qBAL ch) z)'

Case 2.1 pg > a(qa — qc) + by,
In this case, the price of authentic goods is so high that there is no consumer demand for them

regardless of one’s budget constraint. The luxury brand obtains zero profit.

Case 2.2 BH(“%‘;‘ECC)%” <pa<a(ga—qc)+by

In this case, due to budget constraint, it is the least costly for both the H-types and L-types to
shop only for counterfeit goods. Based on our tie-breaking rules, consumers will choose not to buy
when they are indifferent between buying counterfeits and not buying anything. Hence there does
not exist any separating equilibrium and our selection criterion implies that the pooling equilibrium

where consumers do not buy any luxury goods is chosen. Again, the luxury brand obtains zero

profit.
Case 2.3 W <pa< BH(Q(E{:]SHM)
In this case, the (H,I)- and L-types prefer to shop only for counterfeits (TCE, = TCH!y

whereas the (H, h)-types’ optimal choice depends on the number of goods they need to assemble.
There may exist a (partial) separating equilibrium where k*(H, h) > k*(H,l) = k*(L,1). According

to the incentive compatibility of consumers, we must have

1 —wg)

_7CH By — By) > 04 (B — By )P A27

aga min ( H L) = ( H L)PH(l _WH) + o1 ( )
1 —

age — TCE 4+ (By — By) <0+ (By — By)—LL =) (A28)

pa(l —wH) + pL
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Hence such separating equilibrium exists only if the following two conditions hold:

PL c(by — aqe)
By — B > A29
(Bx L)PH(l_WH)+pL ~ alqa—qc) + b —pa (A29)
By — By, < PL )
n > A30
~ b —age \pa(l —wy)+pL (A30)

c(bi—aqc) (PH (1—wm)+pL

We can re-write (A29) as pa < by + a(ga — qc) — BB, oL ). Given the lower bound

on p4 in this case, the solution set is non-empty if and only if we have ¢ > 0 and

(bl_QQC) (BH+C) pH(l—wH)—i—pL pH(l_wH)+pL
b+ (g1 — o) < oL > < B =B f”“l—aqd( . ) (A31)

Note that (A30) ensures that the L-types and (H, [)-types prefer not to mimic the (H, h)-types and
thus k% (L) = k% (H,l) = k5 (H,l) = k(H,l) = 0. The (H,h)-types will be able to separate from

the L-types by consuming a minimum of k*(H, h) = fl’i ;QB Cf <pH (1_prH) +pL> luxury goods in total.

As a result, the luxury brand obtains a profit of

TA = pHWH Min {BH Br — b1 < PL )pA}
" —age \pa(l—wH)+prL ’

b— 1—
whete pa < b+ aga - ge) — S (r=enltn)

. Br(a(ga—qc)+b) By (a(ga—qc)+bi)
Case 2.4 2L B“‘L+CC Lo<py <=2 B‘j{+cc L

In this case, the L-types prefer to shop only for counterfeits, whereas both (H,h)- and (H,1)-
types’ optimal choice depends on the number of goods they need to assemble. There may exist a
separating equilibrium where k*(H,h) = k*(H,l) > k*(L,l). According to the incentive compati-

bility of consumers, we must have

aga —TCH + (By — Br) > 0+ (By — By) (A32)
aga —TCH! + (B — Br) >0- (By — By) (A33)
aqc —TCE, +(By — Br) <0-(By — By) (A34)

There exists such separating equilibrium if and only if the following two conditions are satisfied:

c(by — aqe)
By — Br)(1—-0) > A35
(Br = Br) )_Q(QA—QC)+bz—pA (A35)
By — B
n > 7@’{_ " CL (A36)
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The solution set is non-empty if and only if we have ¢ > 0 and

(b — aqe) (B +¢)
b+ alqa — qc)

<By—-Bp< n(bl — aqc). (A37)

In this separating equilibrium, we have k% (L) = k&(L) = 0, k3 (H, h) = k3 (H,1) = min{ 22, Br=DL

and k% (H, h) = k& (H,1) = max{0, 22=BL _ B} The luxury brand obtains a profit of

> bj—aqe pA

) By — By,
TA = pgmin{ By, B oo | PA(
| — aqc

where pa < by + a(qa — q0) — %-

—

Case 2.5 pa < W
In this case, all consumers may shop for authentic goods, depending on the number of goods they
need to assemble. There may exist a separating equilibrium where k*(H,h) = k*(H,l) > k*(L,1)

when the following conditions hold:

B
By — Br, > ?:(pA —aga)+c (A38)
By —B; —c—B B — b
S Ba—BL—c L+L(0‘(QA qc) + l> (A39)
by — aqc DA by — aqc

The solution set is non-empty iff ps > % and n(b; — aqc) > By — Br, > ¢+ B, — naga. In this

separating equilibrium, we have k% (L) = kZ(L) = 0 and the luxury brand obtains a profit of

. By — By, —c— DB +¢ By (a(qa — +b
TFAszmm{BH,( H— 2L L )pA+ L (o (g4 — qc) l)}’

by — aqc by — aqc

where py < % if Bgy — Bp, < Br 4+ ¢. In that case, the consumer welfare is higher in

a separating equilibrium than in a pooling equilibrium where no one purchases any luxury goods
only if (By — Br)(1 — pg) > ¢+ Br — naga.

Based on our hierarchical equilibrium selection criterion, we may select a pooling equilibrium
where consumers purchase some authentic goods only when pa < aga — ;- in Case 2. This is
because when pa > aga — - and by > aqc, the disutility of shopping for either counterfeit or
authentic goods outweighs its functional utility. Hence the pooling equilibrium outcome where no
one purchases any goods would yield strictly higher consumer welfare to all consumers than any
other pooling equilibrium outcomes. This pooling equilibrium would only fail the Intuitive Criterion
when a separating equilibrium exists at the same price and generates higher utility for the H-types.

When ps < aga — 1, all consumers can afford the authentic luxury goods, and thus we select the
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pooling equilibrium where k% (H, h) = k% (H,l) = k% (L) = nand kZ.(H, h) = ki (H, 1) = k5(L) = 0.
The luxury brand obtains a profit of m4 = npa < naga — c.

Lastly, we choose the equilibrium that maximizes the luxury brand’s profit across all price ranges.
Hence the selected equilibrium is a separating equilibrium if and only if it exists and generates higher
profit than a pooling equilibrium does. The maximum profit a pooling equilibrium can generate
is given by 772001 = naq4q — c¢. Combining Cases 2.3-2.5, we can summarize the equilibrium profits

when separating equilibrium does exist as follows

pr (Br +¢€), ifW<BH_BL<%
sep (Bu—Br)(bi+a(ga—qc)) _ if (i—age)(Brte) _ (i—aqc)(Br+c) ,
TA PH b—aqc cf if bi+a(ga—qc) < Bm—BL< bitalga—go) '€~ 0
pHBH ifm—)jfggic)gBH—BL<n(bl—an),C>0

pool

Let B = (i=290)(BLte) Ty qominance condition implies that 75" > 7’ which yields the lower

bit+a(ga—aqc)
bound on ¢, i.e. ¢ > c¢1, where

naga — Brpg ifBL-il_ii;Zan<BH—BL<E
= max{(), (171;),{) (nan _ pH(BH—BleZZ(Z(ZJ;a(qA—qc))>} if B< By — B, <B (gfzis)
max {0, naga — Bupn} if B (%) < By — Br, < n(bj — aqc)

Note that the first region reverts back to the case where the conspicuous excessive equilibrium
dominates as described in Lemma 1. The second and third regions are where the maximalist luxury
equilibrium dominates and these regions are non-empty only when ¢ < co = n(b;+a(q4 —qc)) — Br.
Hence the maximalist luxury equilibrium is selected when B < By — Bp < n(b; — aqc) and

cp <c<c.

Proof of Proposition 5:

First, we show that when 0 < pc < agc — by, the only type of separating equilibrium that
exists is an equilibrium of “minimalist luxury.” Next we show that when aqc — b; < po < po, the
only separating equilibrium that exists is an equilibrium of “maximalist luxury” and we derive the
expressions for po. Finally, we show that when pc > pc, both the H-types and L-types purchase
authentic goods, virtually eliminating the sales of counterfeits. As a result, only the conspicuous
excessive equilibrium & la Veblen may exist.

Case 1: 0 < pc < agc — b
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Following the proof of Proposition 4, it is straightforward to see that no maximalist luxury
equilibrium exists in which the H-types separate by purchasing more than the L-types in this case.
This is because the L-types can afford and always have strict incentives to mimic the H-types
by purchasing as many counterfeits as they need to. From doing so, they not only obtain higher
symbolic utility but also higher functional utility (net of shopping disutility).

Next, we compare the luxury brand’s equilibrium profits from three price ranges: (i) pa <

C C

a(qa — qc) +po+b — 1, (il) pa € (a(ga — qc) +po + b — 5, a(qa — q¢) + pe + by — 1], and (iii)
pa > alqa —qc) +pc + by — =
Case 1.1: When py < a(ga — qo) + poc + by — £

=, all consumers can afford all authentic goods.

There does not exist any separating equilibrium and the selected equilibrium is a pooling equilibrium
where all consumers buy n authentic goods. The luxury brand obtains a profit w4 = npa.

[

Case 1.2: When pa € (a(ga—qc)+pc+bi—+, a(qga—qc)+pc+by—=£], the L-types strictly prefer
to shop for counterfeits. There exists a minimalist luxury equilibrium where k*(H, h) < k*(L,) and
the (H, h)-type consumes k*(H, h) authentic goods whereas the rest consume exactly n counterfeit

goods, if and only if the following IC constraints are satisfied

(@ = paAWK"(H. ) = o (Bir = B1) = (aqa = pa)n — o (B — B) LIS (g
and
(aqc — b —pc)k*(H,h) + (By — Br) < (aqc — by — pc)n + (By — Bpr) pr(l ~ i) (A41)

pa(1 —wH) + pr.

Note that, when ps < aga, the solution set is non-empty if and only if the upper bound is greater
than kj, =

S CTET) +Zh_ aspo) which translates into the following two conditions:

]_ —
By — Br, < n(agec — b — pc) pri { :;H) T AL (A42)
C
pa <po=alqga—qc) +pc+ by — (A43)

n — _Ba—BrL PL
aqc—bi—pc \ pr(1—wH)+pL

When py > min{pg, aga}, the only solution is k% (H, h) = 0. Otherwise, the selected equilibrium is

a pooling equilibrium where the (H, h)— types purchase n authentic goods, and the rest purchase

A22



n counterfeit goods. As a result, the luxury brand obtains a profit of

_ 1— . .
PHWHDA (n — (G ZJLHW’L) if pa < min{po, aqa}, By — Bp < B'

TA=10 if pg > min{pg,aqa}, By — By < B>

ppwy min{npa, By} if By — By, > B’

pa(l—wH)+pL

o . Note that the first region of minimalist luxury equilib-

where B = n (agc — by — pc)

rium is non-empty only if pg > pa, which implies the following two conditions:

p (B — Br) ( c 1)
o L1 A44
pe <p1 aqc 1 pH (1 - WH) + PL n2 (bh — bl) n ( )

n
c<c=n (bh — bl) Bu_D, o —1f. (A45)
agc—b (PH(l—wH)+PL>

Case 1.3: When py > a(qa — qc) + pc + by, —

<
n?

all consumers strictly prefer to shop for
counterfeit goods. There is zero demand for authentic luxury goods and thus w4 = 0.

Lastly, according to our equilibrium selection criterion, we choose the equilibrium that maximizes
the luxury brand’s profit. Hence the selected equilibrium is a minimalist luxury equilibrium if and
only if it exists and generates higher profit than a pooling equilibrium does. The existence condition

requires (A44). The dominance condition requires the following condition:

By — Br, ( PL

min {po, vqa} = n(a(ga — qc) + b+ pe) —c.
age — b —pe pH(l—wH)+pL>] {po,aga}t = n(a(qa —qc) + b+ pc)

(A46)

PHWH |1 —

which can be rewritten as po < po where

—c+naga (1 — ppwr) + \/(C +naga (1 — ppwn))? + 4 (W) nagapawn (Ba — Br)

p2 =

2n
Let paMINT = min{pi, p2}. Thus, the selected equilibrium is a minimalist luxury equilibrium when
0 < pc < pcMINT and it is a pooling equilibrium when pc™ N < po < age — by.

Case 2: poc > age — by
First, one can show that the minimalist luxury equilibrium does not exist following the proof
of Proposition 5. This is because consumers obtain negative functional utility net of its price and

shopping disutility from purchasing counterfeits, i.e. agc — pc — b < agc —pc — b < 0. In

B (a(ga—qc)+pc+bn)

Bite , there is no demand for luxury goods

addition, one can show that when py >

B (a(ga—qc)+pc+b) Bu(a(ga—qc)+pc+bn) ]
Bp+c ’ Br+c

and the luxury brand obtains zero profit. When py € (

)
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there exists a maximalist luxury equilibrium where k*(H, h) > k*(H,l) = k*(L,!) if and only if the

following two conditions are satisfied:

PL c(by — aqc + pc)
By — B > , A47
(B L)PH(l —wi)+pr ~ b+ alga—qc) — (pa—po) (A47)
By — B
n> 4L ( PL > . (A48)
by — agc +pc \ pr(l —wh) + pr

Given the lower bound on p4 in this case, the solution set is non-empty if and only if we have

¢ >0 and

pu(l—wh)+ pL
PL

(b + pc — aqc) (By +¢) <PH(1 —wh) + pL

< Bg—Br, < n(bi—agc+pc (
b+ pc + a(qa — qc) pL > ( )

(A49)
In this case, only the (H, h)-type consumers buy authentic goods and we have

Ky (H, by = 21 = BL) < PL )
AVD b —agqe+pe \pa(l —wn)+pr)

Thus, the luxury brand obtains a profit of 74 = pgwy min{Bg, k% (H, h)pa}, where pa < pc+b;+

b — 1—
alga — qo) — <( zB;aicBnLch)(pH( ;;;H)"F,DL)'
When pa € (2= (a(q“;gi)jp ctb) Ba (a(qAB_;i)jp C+bl)], there exists a maximalist luxury equilib-

rium where k*(H, h) = k*(H,l) > k*(L,1) if and only if the following two conditions are satisfied:

c(by — age + pe)

By — Br) > , A50
By~ BL) 2 b+ a(ga — qc) — (pa — pc) (450
By — B
n> Bu—Bi) (A51)
by — age + pe
The solution set is non-empty if and only if we have ¢ > 0 and

b — B

(bi=agotpc)BLte) g gy — age + po). (A52)

b+ a(ga — qc) + pe

In this case, k% (H, h) = k% (H,l) = min{lg—f, %}. Thus, the luxury brand obtains a profit

of mg = pg min{ By, (k% (H,h) + k% (H,1))pa}, where pa < b+ pc + alqga — qc) — %.

Bp(a(ga—gc)+pc+b)
When pg < B, e

depending on the number of goods they need to assemble. There exists a separating equilibrium

, even the L-types may prefer to shop for authentic goods,
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where k*(H, h) = k*(H,l) > k*(L,h) = k*(L,l) = 0 when the following two conditions are satisfied:

B
By — Bp, > p—j(pA —aga) + ¢ (A53)

By —By—c—B - B -
. (By — Br, —c—Bpr) (pa —pc) + Br (agqa aqc+bz); (AB4)
agapc +pa (b — aqe)

The solution set is non-empty iff p4 > % and By — B, > ¢+ B, — naqa . In this case, the luxury

brand obtains a profit of

B { ((BH—BL—c—BL)(pA—pc)+BL(an—ozqc+bz)> }
mTA = pg min By, DA ¢

agapc +pa (b — aqe)

where pg < % if By — B, < Bp + ¢. The equilibrium is a conspicuous excessive
equilibrium & la Veblen if By — By, < Bp, +c and it is a maximalist luxury equilibrium if By — By, >
By +c.

Lastly, we choose the equilibrium that maximizes the luxury brand’s profit across all price ranges.
The maximum profit a pooling equilibrium can generate is given by Wﬁooz = naga — c. Hence the
selected equilibrium is a separating equilibrium if and only if it exists and generates higher profit
than a pooling equilibrium does. Combining the cases above, we can summarize the equilibrium

profits when a separating equilibrium does exist as follows:

pu (Br +¢) if BL%;ZMA < By — Br, < B(pc)
TP = pH [(BH—BLb)l(jJ:Ij-CLIJS:qO;(QA—qc)) —¢| if B(pc) < By — By, < B(pe) (gizig) , (A55)
puBr if By — B > B(pc) (%)

(bi—agqc+pc)(Br+c)

where we define B(pc) = b poTalia—as)

. The first region corresponds to the conspicuous exces-

sive equilibrium where By — By, < B(pc). The second and third regions are where the maximalist

MAX — o(ga—qc)+bi—(Br+c)(bi—aqc)
- Br+c—-Bg—Bg ’

luxury equilibrium dominates where By — By, > B(pc). Let e

A

Thus, when agqc—b; < po < pe™4X and By > %, we select the maximalist luxury equilibrium;

when pc > pa™AX and By — B > BL%;Z%“, we select the excessive conspicuous equilibrium;
Otherwise, the pooling equilibrium is selected.
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