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Abstract

The literature has provided a vast amount of empirical evidence consistent with the
idea that individuals are affected by their relative position. However, the literature has
found it difficult to rationalize this behaviour. In other words, there are few convincing
explanations on why individuals are affected by their relative position. My main contri-
bution is to shed light on explaining why individuals have developed relative concerns
preferences, inducing them to consume conspicuously. I propose a model of evolution-
ary game theory where individuals may choose to consume conspicuously, in order to
achieve social capital and thus gain a better relative position, or not. I show that con-
spicuous consumption was constituted and Evolutionary Stable Strategy (ESS) and is
asymptotically stable in the Replicator Dynamic, since conspicuous consumption con-
fers individuals an evolutionary advantage through increases in mating opportunities,

wealth, power and allies.
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I Introduction

There is a consensus in the literature that the welfare of individuals is not solely determined
by their material circumstances but also depends heavily on their relative position in society.
Gains in utility are higher when individuals get higher levels of income and consumption
relative to others than when a generalized increase in income and consumption is carried out
among all individuals. Similarly, people perceive dis-utility when they are surrounded by
others who have more than they do (Carlsson et al., 2007). The idea that relative concerns
are important for people is far from new. A vast number of prominent economists (e.g.,
Adam Smith, Karl Marx, Jhon Maynard Keynes) in the past have considered seriously that
people are concerned with their own income and consumption levels relative to that of others.
The literature has provided a vast amount of empirical evidence consistent with the idea that
individuals are affected by their relative position. However, the literature has found it difficult
to rationalize this behaviour. In other words, there are few convincing explanations on why
individuals are affected by their relative position. For instance, the canonical work of Rayo
and Becker (2007). They argue that the level of happiness that an individual derives from
his economic success is usually affected by the success of his peers (i.e., peer comparisons),
and they show that this feature is evolutionary advantageous in the sense of improving the
individual’s ability to propagate his genes. The main contribution of this paper is to provide
an alternative explanation on the mechanism underlying relative concerns.

The impact of inequality among individuals’ welfare has gained a great deal of attention
considering that relative concerns imply that an increase in the income or consumption level
of each individual imposes negative externalities on the others (Perez-Truglia, 2013, 2016).
For instance, economic of happiness show that happiness increases with relative income, but
is independent of absolute income levels (Easterlin, 1974, 1995).! Several studies have found
that one’s relative position, as well as one’s absolute standard of living, is important in de-
termining mortality (Marmot, 2004; Wilkinson and Pickett, 2006). A wide range of choice
experiments have provided support for the idea that people’s decisions are influenced by
relative income (Fennis, 2008).? And more importantly yet, also individuals’ consumption
patterns are induced by relative concerns since a large amount of total individuals’ expen-

ditures is destined to conspicuous consumption, also known as status-consumption (Rege,
2008).3

! Just the opposite to conventional economic theory where only absolute income matters.

2 The literature is too large to do more than note some of the prominent alternatives.

3 The fact that relative income and consumption concerns exist, is important for our understanding of
many economic phenomenons, including aggregate consumption and savings patterns (Duesenberry et al.,
1949; Basmann et al., 1988), wage formation (Agell and Lundborg, 1995, 2003), labour supply (Neumark and
Postlewaite, 1998) and, the demand for risky activities (Becker and Murphy, 2009), among others.



According to the conspicuous consumption theory, people consume highly observable
goods to signal that they are wealthy to others. The fact that the information about the
value of their income is private and that the individual’s status depends upon perceptions
of his income among social contacts, induces individuals to consume conspicuously (Bagwell
and Bernheim, 1996; Cole et al., 1992).

Nevertheless, signaling wealth -also understood as signaling economic and social status- in
a reference group through conspicuous consumption is costly for people and was considered for
many years by economists, anthropologists, ecologists, and biologists, an irrational behavior
since they didn’t consider the intangible social benefits gained through this behaviour. The
accumulation of social capital (symbolic capital) is just as “rational” as the accumulation of
economic capital, since social capital gives people advantages in the form of additional wealth,
power, allies; and marriage partners (Bourdieu, 1977). The apparent paradox of wasteful
spending time and wealth is dissolved since the signal value of conspicuous consumption is
maintained by its costs, considering these costs as the price for prestige in a reference group
that people pay (BliegeBird et al., 2005).

Conspicuous consumption is considered a way to gain social status, since it is desirable for
individuals to consume highly observable expensive goods to show a better relative position.
Kuhn et al. (2008) offer related evidence on the link between reference-group income and
conspicuous consumption. They study a special lottery in the Netherlands that awards
prizes to every ticket holder in a randomly selected postal code each week. They show that
when many households win the lottery in one postal code, the non-winning households in that
neighborhood change their consumption of items that are highly observable in the context
of the neighborhood (e.g., major exterior home renovations). Charles et al. (2009) show
that an individuals’ expenditure on highly observable goods (clothing and cars) is negatively
correlated with the mean income in their state of residence. Bursztyn et al. (2017) shows that
demand for the platinum card greatly exceeds demand for a nondescript control product with
identical benefits, suggesting demand for the pure status aspect of the card. And, Glazer and
Konrad (1996) study the signaling value of donations to US universities. They show that
for institutions that report the names of donors in donation categories (e.g., $1000-1999,
$2000-2999), most donations within a given category are very close to the lower bound of
that category. This pattern is consistent with the idea that donors care about signaling a
better relative position (e.g., income or generosity) than others.

It seems plausible to think that only wealthy people follow these consumption patterns
since they have the resources. Nevertheless, evidence shows that even low income households
also spend a significant amount of their income in highly observable goods (conspicuous

consumption). According to Rao (2001a,b) poor families in India, spend 15% of households’



total expenditures in highly observable consumption. He argues that observable consumption
has two functions: provides a space for maintaining social reputation and it serves as arenas
for status-enhancing competitions. Similarly, Banerjee and Duflo (2007) also show evidence of
the large spending by the poor in highly observable festivals, and spending less of 1% of their
income on less observable types of entertainment, such as movies, theater and video shows.
Finally, a New York Times article (“Moonshine or the Kids”)?* illustrates how poor people
in Africa spend a $10 per month on cell phones, and about $12 per month on the village bar
and, can’t afford a $2,50 per month tuition for their children. In Trigg (2001) owns words
“Conspicuous consumption is considered the most important factor in determining consumer
behavior, not just for the rich but for all social classes”.

Conspicuous consumption is nearly universal in modern societies and not only in them
(Pinker, 1997). Since ancient societies where social interactions became more frequent indi-
viduals have incurred in this kind of behaviour. In hunting societies to hunt a large animal
prey, it is generally assumed that the main benefit accruing to the hunters is nutritional
since the hunters acquire more meat with less cost than with alternative prey. Nevertheless,
hunters in many cases behaved just the opposite way. A hunter incurred in the cost of getting
and consuming a large prey (highly observable good) not because it offered him more nutri-
tional advantages, but because large preys give hunters social and economic status, increasing
his accumulation of social capital (Smith et al., 2003). On the other hand, there is a vast
literature among evolutionary biologist considering that higher status, or more precisely the
costly-behaviour that generates this status, such as conspicuous consumption, is positively
correlated with other desirable genetic characteristics that are associated with greater fitness
(Smith and Bliege Bird, 2005). We can, then, state that higher status is desirable for indi-
viduals, since it increases mating opportunities and so confers and evolutionary advantage.
Biological Evolution evidence tells us that, in the process of evolution, initially there was a
correlation between male (female) behaviours preferred by the female (male) and the quality
of the male (female). This correlation when appreciated by discriminating females (males)
can account for the initial attractiveness of the male (female) (Sexual Selection). These
particularly behaviours preferred by females (males) increased the Male’s (female’s) chance
of reproduction (fitness), encouraging males(females) to develop them and, once sexual se-
lection began to have its effect® and social interactions became stronger, it generated a rapid
chain of events in which the preference itself created a selective pressure which accounts
for the exaggerated development of these attractive behaviours (Conspicuous Consumption)

(Fisher, 1930).° At the end of the process, the exaggerated sexually selected behaviour are

4 The New York Times, 22 May 2010, by Nicholas D. Kristof.
5 Greater Fitness for Males and Females.
6 Being preferences, via genetic inheritance, correlated to this kind of behaviour.
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attractive for males (females) since it increases their relative positions among individuals
and, in consequence, their chances of reproduction conferring an evolutionary advantage to
them (West-Eberhard, 1983). Since strategizing context-dependent behavior is common in
human beings and a learning process mechanism operates among them, through evolution
the whole population, regardless of their quality, are induced to strategically adopt these
desirable behaviours. Sexual Selection, from the beginning of evolution, induced social
competition among individuals. Initiating what we know today as Relative Concerns.

Despite the importance of relative concerns in humans’ behaviour the theory is still incon-
clusive in explaining its underlying mechanism. Mostly, the literature has assumed implicitly
that individuals are affected by their relative position in their group of reference and has
focused on providing evidence under what circumstances this effect induces individuals to
change their behaviour. The closest work related to this paper is De Fraja (2009). The paper
develops a model an argues that males undertake conspicuous consumption in order to signal
their quality to females, and females are more likely to mate with males whose observed
consumption is higher. I argue that among evolution the effects of sexual selection became
stronger with the increase in social interactions over time, inducing individuals to change the
distribution of ideas and strategies adopted. Initially conspicuous consumption behavior was
induced by a small population of high quality individuals increasing the probability of mating.
Nevertheless, since strategizing context-dependent behavior is common in individuals and a
learning process mechanism operates on the potential benefits of conspicuous consumption,
the whole population, regardless their gender and quality, were induced to strategically adopt
this behavior developing relative concerns preferences.

To the best of my knowledge this is the first paper that provides a possible explanation
on why individuals have developed relative concerns preferences, inducing them to consume
conspicuously. I propose a model of evolutionary game theory where individuals may choose
to consume conspicuously, in order to achieve social capital, or not to consume conspicuously.
The individuals’ payoff depends on the amount of social capital achieved, the dis-utility of
relative concerns and the cost to consume conspicuously. Under a set of reasonable assump-
tions I show that conspicuous consumption was constituted and Evolutionary Stable Strategy
(ESS) and is asymptotically stable in the Replicator Dynamic, since conspicuous consump-
tion confers individuals an evolutionary advantage through increases in mating opportunities,
wealth, power and allies.

The rest of the paper is structured as follows. I introduce the concept of evolutionary
game theory under social interactions in Section II. T explain the role of status in shaping
individuals’ preferences in Section III. I present the model in Section IV. Finally, section V

concludes.



II An Evolutionary Game Theory Approach

The evolutionary approach to game theory has attracted increasing attention not only in the
biological sense but, also in the cultural one. Even though both concepts are related, since
cultural evolution determines biological evolution (Ehrlich, 2000; Gifford, 2008), when the
word “evolution” is used in a biological sense, the approach is concerned with environments
in which behavior is genetically determined, and strategy selection obtains because carriers
of different genes differ in reproductive fitness.” However, as in my case, often evolution is
not intended to be understood biologically. Our framework intends to explain a “cultural
evolution” behavior, where in a population of interacting players, learning process is meant.
Individuals observe, learn and imitate each other specific behavior whenever they think it
increases her fitness.

These learning processes may imply that the distribution of ideas and strategies in a
population of agents changes over time in a way that is analogous to biological evolution.
This means, that individuals are usually not completely committed to just one set of ideas,
or to just one way of behaving -consuming behaviour in our case-. Rather, several systems of
ideas, or several possible ways of behaving are present in their minds simultaneously. Which
of these predominate, and which are given less attention, depends on the experiences, learning
processes of the individual and, in the benefits gained through a particular behaviour. In this
sense, the change which the “population of ideas” in the decision maker’s mind undergoes
may be analogous to biological evolution (Borgers and Sarin, 1997).

The way of behaving that predominates is merely determined by its possible benefits
gained from it, specially mating opportunities benefits (Sexual Selection). According to a vast
and prominent literature in evolutionary theory, individual behaviour is merely determined
by its chances of mating (Andersson, 1994). Over the last three decades, the application of
sexual selection theory to human behavior has been the greatest success story in evolutionary
psychology, and one of the most fruitful and fascinating developments in the human sciences
(Miller et al., 1998). Almost any perceivable behavior can function as an indicator, revealing
social status, economic status, strength, intelligence, etc. Such indicators are meant to
increase mating opportunities, since those characteristics are desirable in any individual and,
as confirmed by Iwasa et al. (1991), these indicators can evolve in order to better fit the
desirable characteristics that increase individual fitness (Sexual Selection).

Among human history there is plenty evidence on how sexual selection induced and shaped
human behaviour. Mate choice patterns could have favored several classes of courtship be-

havior that function as indicators that demonstrate physical health, energy, social status,

" The fitness of an individual describes its ability to survive at a high level of capacity over time and/or
describes its ability to reproduce completely and evolve over successive generations (Gill and Hevner, 2013).



intelligence, economic status, etc. Robert (1972) provides evidence that parental investment
is induced by sexual selection since those are desirable characteristics. Manning and Taylor
(2001) provide evidence that the ability in sports, and particularly ability in football, as a
proxy for male physical competitiveness, increases fitness inducing males to developed these
kind of abilities. Fox (1972) argued that sexual selection would have favored male hunt-
ing prowess, leadership, and tool making. Caspari (1972) considered oratory as an arena
of male competition and suggested a role for sexual selection in the evolution of language.
This hypothesis can explain the mysterious “cultural” capacities that are universally and
uniquely developed in humans, such as mentioned before: language, intellectual creativity,
intelligence, art, among others behavioral patterns that are induced by mating opportunities
(Miller et al., 1998).

Economic behaviour patterns (Individual Preferences) also are going to work as indica-
tors of, mainly, economic status and social status of individuals and, also are going to be
influenced by sexual selection. Since social interactions became more frequent, when the
establishment of settled agricultural life set the stage for the emergence of more complex
societies by creating the larger and denser populations (Drennan and Peterson, 2008), indi-
viduals are affected by their relative position in society and, perceive dis-utility when they are
surrounded by others who have more than they do (Carlsson et al., 2007). This is a merely
result of a decrease in individuals fitness, relative to others, since a worse relative position
means lower social and economic status that decreases mating opportunities among individ-
uals. This dis-utility perceived by individuals induces them to change their behaviour and
develop certain preferences in order to revert the particular situation. Under this context,
conspicuous consumption arises as a merely result of relative concerns among individuals
since this change in consumption pattern tries to revert a lower relative position situation.®
This kind of consumption is considered a way to gain social status, or to accumulate social
capital, in order to give individuals advantages in the form of additional wealth, power, allies,
and marriage partners increasing their relative positions among their group of reference and
mitigating the negative effect of relative concerns (Bourdieu, 1977). Nevertheless, at the
very beginning when this strategy was initially carried out in some individuals, conspicuous
consumption initially was considered an irrational behavior since economists, anthropolo-
gists and biologist have paid insufficient attention to the intangible social benefits achieved
through this behaviour and, have also paid insufficient attention to prestige-related aspects
of individual strategizing (BliegeBird et al., 2005). These components of certain economic

behaviors may appear to generate benefits to individuals that are un-measurable.

81t is also possible to understand conspicuous consumption as a way to get a better relative positions
among others and, not necessarily counteract the effect of a lower relative position.



In the process of evolution, initially there was a correlation between male (female) be-
haviours preferred by the female (male) and the quality of the male (female). This correlation
when appreciated by discriminating females (males) can account for the initial attractiveness
of the male (female). These particularly behaviours preferred by females (males) increased
males’ (females’) fitness, encouraging males (females) to develop them and, once sexual se-
lection began to have its effect and social interactions became stronger, it generated a rapid
chain of events in which the preference itself created a selective pressure which accounts for
the exaggerated development of these attractive behaviours (Fisher, 1930).

Thus, we can conclude that among evolution the effects of sexual selection became stronger
with the increase in social interactions over time, inducing individuals to change the distri-
bution of ideas and strategies adopted. Initially conspicuous consumption behavior was in-
duced by a small population of high quality individuals increasing their mating opportunities.
Nevertheless, since strategizing context-dependent behavior is common in individuals and a
learning process mechanism operates on the potential benefits of conspicuous consumption,
the whole population -regardless of their quality- are induced to strategically adopt this be-
haviour given that the social intangible benefits outweigh monetary and non monetary costs.
This is how conspicuous consumption went from being a mutant strategy to be constituted
an Evolutionary Stable Strategy, and how individuals developed preferences for conspicuous

consumption.

IIT The Role of Status in Shaping Individuals’ Prefer-

ences

Darwin himself noted that a “a proud man with high status exhibits his sense of superiority
over others by holding his head and body erect”. A century later, studies would show that
posture becomes straighter immediately after social triumph. Also, anthropologist George
Peter Murdock published an essay called “The Common Denominator of Cultures”, in which
he ventured that “status differentiation” was a human universal (Wright, 2010). This provides
straight evidence that social distinction or status is crucial in the dynamic of culture and
social life since it is recognized as a powerful motivation for human conduct and is universal
in societies (Bourdieu, 1979; Veblen, 1899).

Darwin (1883) was one of the first prominent articles that provides an explanation on
individuals status concerns. He introduced sexual selection as a selection mechanism that
induces individuals to be or appear a more attractive mating partner than their same sex

competitors. This causes individuals to be concerned about their status, since it makes them



more or less competitive among mating competitors, and therefore encourage individuals
to develop certain characteristics or behaviors that provides them a higher relative position
(e.g., status) among peers.

Sexual selection from the beginning of evolution induce social competition among individ-
uals, initiating what we know today as relative concerns, and induced individuals to develop
preferences for status. There is much empirical and theoretical evidence of the importance
of social status and how these preferences induced a change in individuals behavior under
several contexts and how it influences individuals’ well-being. Among them we can men-
tion Happiness Studies, Stated Preferences, Revealed Preferences and, Medical and Biological
FEvidence.

Among Happiness Studies we can mention the pioneered research by Easterlin (1974,
1995) who studies how status concerns affect the happiness of individuals. Evidence comes
from national and international happiness comparison, for which respondents are asked to
state their level of happiness or subjective well-being on an index scale. Results are surprising,
one finds no time trend in average happiness in spite of an (constant dollar) increase of median
national family income of 40% in USA.? Nevertheless, there is a strong correlation between
relative income and stated happiness within country comparisons. For USA, European Union
and Switzerland higher income-status families report on average higher happiness that poorer
families. The correlation between stated happiness and relative income is both relatively
strong and very significant(Easterlin, 1974, 1995; O’cass and McEwen, 2004; Frey and Stutzer,
1999).

The Stated Preference literature asks individuals to state their preferences before a hy-
pothetical choice problem. Individuals have to choose the option that they believe would
maximize their utility. Solnick and Hemenway (1998) ask individuals to choose between two
states: a “ relative case 7 A, in which respondent is better off in relative terms (compared to
case B) but worse off in absolute terms, and “absolute case” B, in which one is better off in

absolute terms, but worse off in relative terms than the others. For Example:

e A: Your current yearly income is $10,000; others earn $2,000

e B: Your current yearly income is $20,000; others earn $50,000

Results are consistent with status concerns. Up to 80% of the respondents prefer the
relative case. Individuals care about their relative position among peers.
Among Revealed Preferences papers we can mention the most important ones. Glazer and

Konrad (1996) argues that charitable giving is motivated by status concerns. They found

9 One finds similar results for nine European countries between 1973-1989. In Japan, among 1958-1987,
the real per capita income increased five times. However, the average level of happiness remained unchanged
(Truyts, 2010)



that status concerns is shown by donation records of universities that report the names of
donors in categories (e.g. $100-$200, $201-$300). Glazer and Konrad observe that mean
donations within each category are very close to the category lower bound. This pattern is
consistent with the idea that donors do not only care about helping universities, but being
perceived richer and with a higher relative position. Kosicki (1987) explains how the fact that
saving rates increase with long-run income can easily be rationalized and well predicted by
a simple model with relative concerns -contrary to permanent income and life cycle models-.
Also, Stark and Taylor (1991) provides evidence that, if absolute income is controlled for,
relative income is important in explaining migration decisions.

Finally, there is Medical and Biological evidence that testifies how social status induces
something real to happen in both the human and primate brain and body. For instance,
Long et al. (1982) finds evidence that people show a higher heart rate and blood pressure
when confronted with an experimenter who bear signs of high status (suit, name tag, formal
language).

The above literature provides direct evidence that individuals are concerned about their
status (e.g. relative position) and, therefore, are induced in behaviors that provide them
a higher status among peers. My contribution is to propose a model that explains why
individuals have developed relative concerns preferences, that induced them in conspicuous

consumption.

IV  The Model

Two concepts that have been central to the study of evolutionary models are the Evolutionary
Stable Strategy (ESS) and the Replicator Dynamic (RD). While the ESS refers to a static
concept of equilibrium, the replicator dynamic refers to a dynamic concept of equilibrium.
On one hand, Evolutionary Stable Strategy is robust to evolutionary selection pressures in
an exact sense (Smith and Price, 1973; Smith, 1974, 1982). It essentially requires that the
strategy be robust when it is invaded by a small population playing a different strategy.
Suppose that individuals are repeatedly drawn at random from a large population to play
a symmetric two-person game, and suppose that initially all individuals are “programmed”
to play a certain pure or mixed strategy. The incumbent strategy is said to be evolutionary
stable if, for each mutant strategy, there exists a positive invasion barrier such that if the
population share of individuals playing the mutant strategy falls below this barrier, then the
incumbent strategy earns a higher payoff than the mutant strategy (Weibull, 1997). The ESS
concept is a refinement of Nash equilibrium since every ESS is Nash but, not every Nash is

a ESS (Fudenberg and Levine, 1998). However, as with Nash Equilibrium, the concept of
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ESS is silent about the underlying dynamics that give rise to the equilibrium. Instead, asks
whether, once reached, a strategy is robust to mutant strategies (evolutionary pressures).
An important advance, the Replicator Dynamic, clarifies the dynamic underlying an ESS.
The Replicator Dynamic captures, in a simple model, the idea that fitter strategies will
have a higher growth rate in the population (Dhami, 2016). Essentially, it assumes that the
population playing a particular strategy grows in proportion to how well that strategy is doing
relative to the mean population payoff. This means that population playing a strategy S will
exponentially grow if the expected payoff of using S'is higher than the average expected payoft
in the population. The asymptotically stable steady state in the replicator dynamic, as ESS,
is a refinement of Nash equilibrium since every asymptotically stable steady state is Nash,
but not vice versa (Bomze, 1986). The criterion of evolutionary stability refers implicitly
to a close connection between the payoff in the game and the spreading of a strategy in a
population. As mentioned before, the higher the payoff of a particular strategy the faster the
learning processes mechanism operates, spreading this particular strategy among players.'?

One goal of the literature on evolution is to establish more closely the connection between
replicator dynamics and the ESS concept. In general, an evolutionary process combines two
basic elements: a mutation mechanism that provides variety and a selection mechanism that
favors some varieties over others. While the criterion of evolutionary stability highlights
the role of mutations, the replicator dynamics highlights the role of selection. There is a
key link between static and dynamic evolutionary approaches. In particular, every ESS is
an asymptotically stable steady state of the replicator dynamics (Taylor and Jonker, 1978;
Hofbauer et al., 1979; Zeeman, 1980). Thus, we can state that,

ESS = Asymptotically Stable Steady State in The RP = NFE

My main result from the model implies that conspicuous consumption, driven by relative
concerns and sexual selection, constitutes an Evolutionary Stable Strategy among Evolution.
Since the dynamic underlying the ESS is the Replicator Dynamic, I can conclude that con-
spicuous consumption confers individuals an evolutionary advantage (i.e. individuals get a
higher expected payoff than the average) inducing the whole population to adopt this strategy

through the learning mechanism.

IV.I A Conspicuous Consumption Model

I consider a population of individuals whose members are repeatedly randomly matched in

pairs. The population is large enough that the probability of an individual being matched

10 The payoffs in the game are supposed to represent the gain in biological fitness.
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with the same opponent more than once is negligible. The set of possible models of behavior of
every individual is the same, and the consequence of an interaction for an individual depends
only on its action and that of its opponent, not on its name. I model the interaction between
each pair of individuals as a two-player symmetric strategic game in a single homogeneous
population. In this context, such a game consists of a common set S of strategies and a payoff
function U. An individual may choose to consume conspicuously, denoted by C', or not to
consume conspicuously, denoted by C. For any pair of strategies (C,C), the payoff U(C, C)
is interpreted as the fitness of an individual that takes the action C' when its opponent takes
the action C'. The fitness (or expected payoff) of each individual in all the possible situations

are as follows:

Ui(C,C) = ;k e
U (C,C) =k —c
Ui(év O) > 4l
U,(C,C) =k

Variable k refers to the total endowment of social capital distributed among the two-
players each round of the game. Each individual, of course, intends to appropriates as much
k as possible each game since social capital gives people advantages in the form of additional
wealth, power, allies, and economic status. Increasing individuals’ relative position and
therefore their fitness. The variable ¢ is the cost of consume conspicuously. The parameter
captures the absolute relative concerns dis-utility. The higher the dis-utility to be surrounded
by others who have more than you do, the higher the value of the parameter v. Finally, k
captures the social capital of reserve. It could be interpreted as the standard gaining in social
capital by each player when there is no changes in consumption patterns among players so,
no social interaction effect takes place. I assume that the total possible gainings in social
capital are big enough that k > 2¢ and, whenever an opponent is playing C, the individual
also plays C' in order to avoid potential psychological and monetary costs (l;: >k—c). In

other words, whenever player i plays C' (C), player j plays also C' (C'). The game between

each pair of individuals in its normal form is as in table 1,

Conspicuous consumption is considered a way to gain economic and social status, since
is desirable for individuals to consume highly observable expensive goods to show a better
relative position among their group of reference. For instance when player 1 consumes con-
spicuously and player 2 does not. Player 1 gets a positive fitness equal to the total amount
of social capital disputed in the game minus its respective cost. This positive fitness corre-

sponds to a higher relative position for player 1 compared to player 2. On the other hand
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Table 1: Conspicuous Consumption Game

Player 2

C C

Clik—ci3k—c|k—c;—

Player 1

Qi

-y k—c k;k

player 2, obviously, gets a worse relative position compared to player 1, which means lower
economic and social status and, lower fitness captured by his expected payoff —v (relative
concerns dis-utility parameter). Whenever the two players consume conspicuously, the total
endowment of social capital is distributed equally to both players. Of course, each player
pays the respective cost c¢. Finally, both players get a fitness equal to the social capital of
reserve when they consume not conspicuously.

Two pure strategy Nash equilibriums arise in our particular framework: (C,C') and
(C,C).M Tt is plausible to think that in the initial conditions individuals were “programmed”
to play (C,C) since in early societies individuals used to live in very small nomad societies,
where individuals used to move every short period of time, not settling themselves in one
fixed place. Thus, the probability of interacting with big amounts of individuals and establish
social relationships was very low, arising no social effects on them (Asad, 1978). In other
words, there was no need in changing their consumption patterns in order to revert any po-
tential relative concern. Nevertheless as time passed by, social and environmental conditions
changed. The establishment of settled agricultural life set the stage for the emergence of more
complex, centralized and, hierarchical societies where social interactions became a thing of
every day (Drennan and Peterson, 2008). Social interactions induced individuals to change
their patterns of consumption in order to compete for a status that provides a better relative
position among individuals. Our main objective is to determine under what conditions C' is
constituted an Evolutionary Stable Strategy among evolution and to determine whether or
not is asymptotically stable.

Let’s assume, for all the reasons provided above, that initially individuals were “pro-
grammed” to play C. Thus, I first aim to find under what conditions strategy C' is suc-
cessfully invaded by mutant strategy C'. Suppose the population contains the small fraction

. of mutants who play the strategy C. The population is large, so the probability of any

" There is one Nash Equilibrium in mixed strategies: p = i;’%k:f]i.
2
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individual being matched with a mutant is €. and, the probability of being match with a

non-mutant (players that play strategy C) is 1 — &.. The fitness of a normal individual is

U(é) 50(—’)/) + (1 - Ec>(k>

U(C_'):]:J_gc’}/_gck

The fitness of a mutant individual that plays C' is

U(C) = g@k _ c> + (1= ek — o)

1
U(O>:k_c_§€ck

If we compare fitness of strategy C versus fitness of strategy C' we get the following inequality

U(C) > U(C)
k— (fc —c i (1)

My parameter of interest is 7.2 This is the threshold that determines whether strategy
C successfully invades C' or not. Intuitively, inequality (1) tells us that if the fraction of
mutants e, is greater than 7, strategy C is not Evolutionary Stable Strategy since it is
successfully invaded by strategy C'. Under this circumstance strategy C' provides individuals
a better fitness inducing all of them to adopt it (Replicator Dynamic).

It is interesting to analyze how ] is determined given the exogenously parameters con-
sidered in the game (Table 2). As expected, the higher the social capital disputed each game
(k) the lower the threshold of mutants required to successfully invade strategy C. In other
words, few individuals playing strategy C are required to induce the whole population to
play that strategy when k increases (% < 0). This result is very intuitive, individuals are
encouraged to play strategy C', ceteris paribus, since the potential gainings in relative position
among individuals are higher than when playing C. Similarly, a smaller fraction of mutants
e. are required to successfully invade the incumbent strategy when the absolute value of rel-
ative concerns parameter increases (% < 0). The dis-utility driven by relative concerns gets
higher in absolute value whenever individuals get a worse relative position. Thus, in order
to revert this situation individuals are encouraged to change their consumption patterns and
play C' to improve their relative position. This implies that individuals are induced to adopt

strategy C' since this strategy increases their fitness. On the other hand, when the cost of

12 A positive number € (0,1) (See Appendix A.I).
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consume conspicuously gets higher, is less likely to invade successfully strategy C' since it is
Bz—:f

required a higher fraction of mutants (= > 0). It is obvious that individuals will feel less

encouraged to follow strategy C' if its cost is really high. Finally, the higher & the higher

T
fraction of mutants needed to invade the incumbent strategy (8% > (). If the standard

gaining in social capital (k), when no social interactions arise, is increased. Individuals feel

less likely to adopt strategy C' since they avoid to engage themselves in status competition
because of the possible monetary and psychology costs. This is why is more difficult to suc-
cessfully invade strategy C since individuals are fine with Status-quo (See Appendix A.II for

the calculations of the derivatives).

Table 2: Net-Effect on the fraction of mutants I

Variable Net-Effect

Tk Vel
Ty el
T Tef
Tk tef

Given the underlying mechanism of the game explained above. We can now analyze
how the initial conditions of the game are affected when social and environmental conditions
change. The emergence of more complex, centralized and, hierarchical societies increase
exponentially social interactions between individuals. This would imply only an increase in
k and v in my framework since individuals are competing for status and try to improve their
relative position to mitigate the relative concern effect. Under these circumstances strategy
C' could successfully invades strategy C. Individuals will feel encouraged to change their
consumption patterns in order to improve in fitness and mitigate relative concerns effect.

In other words, the increase in k and v will induce the whole population to follow strategy
C since the mutant strategy earns a higher payoff than the incumbent strategy. Up here, It
can not be stated that strategy C' is an ESS. It was proved that it successfully invades strategy
C. To determine whether this strategy is an ESS it needs to resist mutants. Otherwise the
equilibrium would not be stable since players would go from strategy C' to strategy C, in the

next period from strategy C to strategy C' and, so on.
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The new incumbent strategy and mutant strategy is C' and C, respectively. I now aim to
prove that to consume conspicuously repeal invaders and so it is constituted as an ESS. Let’s
assume that the population contains a small fraction e; of mutants who play the strategy C.
The probability of any individual being matched with a mutant is €z and the probability of

being matched with non-mutant is 1 — €z. The fitness of a normal individual is
1
U(C) = (1 — 55) le — C] + €E[k — C]
1 1
U(O) = §k+§k€5—c
The fitness of a mutant individual that plays C is

U(C) = —(1 —e5) + ek

U(C) = —y+ve: + ek

If we compare fitness of strategy C' versus fitness of strategy C we get the following inequality

u(C) > U(C)
1. 2

The threshold that determines whether strategy C' invades C' or not is 3. Intuitively,
this parameter establishes the minimum fraction of mutants needed to successfully invade
the incumbent strategy. The higher €I, the more robust is strategy C since it is required a
bigger fraction of mutants. In other words, strategy C resists more to evolutionary pressures.

As in the previous case, it is interesting to analyze how el is determined given the
exogenously parameters considered in the game (Table 3). When k increases €1 also increases
(%
the potential gainings in relative positions are high, since a higher fraction of mutants are

> 0). This implies that strategy C' is more resistant to evolutionary pressures when

required to carry out a successful invasion. This result is very intuitive, individuals will
feel more strongly convinced consuming conspicuously since its expected payoff increases
compared to strategy C. Analogously, there is a positive relation between vy and ] in
the game (% > 0). The higher the dis-utility to be surrounded by individuals who have
more than you do, the more encouraged you feel to play strategy C' in order to revert the
situation by gaining some relative position among individuals. Thus, strategy C becomes

more resistant to evolutionary pressures. On the contrary, there exists a negative relation

13 A positive number € (0,1) (See Appendix A.III).
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between ¢ and k with the minimum fraction of mutants needed to successfully invade the
incumbent strategy (% < O;% < 0). It is easier to invade the incumbent strategy since less
individuals are required playing C. The expected payoff of C' decreases since its cost is higher
and the gainings in social capital to perform C increase. Thus individuals feel more likely to

not consume conspicuously (See Appendix A.IV for the calculations of the derivatives).

Table 3: Net-Effect on the fraction of mutants el

Variable Net-Effect

tk tef
Ty Te;
e L&y
Tk Le

Under my approach [ analyze the effect of a discreet increase in social interactions among
individuals and, its main implications in their behavior. An increase in k and v implies that
strategy C' is more resistant to evolutionary pressures since the whole population adopts
this strategy and the expected payoff of the mutant strategy gets lower. Under these cir-
cumstances strategy C' not only successfully invades strategy C but, also constitutes and
Evolutionary Stable Strategy since it repeals successfully invaders.!* As mentioned before
the criterion of evolutionary stability highlights the role of mutation (static approach), while
the replicator dynamics highlights the underlying mechanism under the strategy that resist
evolutionary pressures (dynamic approach). The replicator dynamics is formalized as a sys-
tem of ordinary differential equations that do not include any mutation mechanism at all.
Instead robustness against mutations is indirectly taken care of by the way of dynamic sta-
bility criteria. The main objective now is to prove that C' is dynamic stable, otherwise there
could arise a change in equilibrium by simply changing the payoffs slightly. In other words, it
is needed to prove that regardless the initial conditions in the fraction of individuals playing

C, over time all the population will always end up playing C' (See Figure 1 in Appendix

4 Note that my theoretical approach contemplates the special case where strategy C' is a strictly dominant
strategy. This is the case where k — ¢ > k and, thus el =0 and € = 1. Implying that strategy C' is never
invaded by strategy C and is always constituted an ESS.
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A VI).1P

Following Fudenberg and Levine (1998) let’s define the dynamic replicator, how it might
be interpreted and whether or not a strategy is asymptotically stable or not. Let 0;(s), s € S,
be the fraction of player using pure strategy s at date t. Then the expected payoff of using
pure strategy s at date t is uy(s) = Y. 0:(s")u(s, s'), and the average expected payoff in the
population is u = >, 0(s)us(s). As before, each individual is genetically programmed to play
some pure strategy, and that this programming is inherited. Finally the net reproduction
rate of each individual is proportional to its score in the stage game. This leads to the

continuous-time dynamic system:
0(s) = 0,(s)[ui(s) — ] (3)

Equation (3) says that strategies with positive scores have positive net growth rates. Thus,
if a strategy is doing better than the rest, the fraction of the population playing this strategy

is constantly increasing. Given our framework the resulting replicator dynamics are given by

6,(C) = 0,(C)0,(C) [et(c*) (%k 4 ¥ 7> 0Ok — ¢ — /;)]

.o _ 1 a _
91&(0) = 91&(0)91&(0) [@(C)( = 5/{3 == ’y) + Qt((])(—k +c+ ]{:)]
Linearizing at the equilibrium (6(C) = 1,6(C) = 0), we find that the Jacobian is

0 2k—c+y
0 —%k—f—c—y

The eigenvalues of this matrix are the solutions of —A(—3k+c—7)+A? =0 or, A —(—3k+
¢—)] = 0, and hence have strictly negative real part (See Appendix A.V). This means that
the continuous-time dynamic system is asymptotically stable steady state when the whole
population adopts strategy C.'6

It can be concluded, then, that among evolution strategy C' not only successfully invaded
strategy C but, also constituted an Evolution Stable Strategy since it repeals successfully
invaders. The dynamic underlying the resistance of evolutionary pressures follows as the
Replicator Dynamic. Thus, conspicuous consumption, asymptotically stable in the replicator

dynamic, confers individuals an evolutionary advantage (i.e. individuals get a higher expected

15 The system of ordinary differential equations will not be degenerated. This implies that any deviation
from the equilibrium will eventually return to the stable condition.
16 The result is consistent with Taylor and Jonker (1978), Hofbauer et al. (1979), and Zeeman (1980).
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payoff than the average) inducing the whole population to adopt this strategy over time.

V Conclusions

It is well known that individuals are concerned about their relative position in society since
they perceive dis-utility when they are surrounded by others who have more than they do.
This induces individuals to care and try to manipulate their status in order to improve
their relative position. A vast literature studies several contexts under which individuals are
concerned about their relative position and, therefore, how they are induced to change their
conduct. However, there is still a lack of explanation on the mechanism underlying relative
concerns. The main contribution of this paper is to provide a possible explanation on why
individuals have developed relative concerns preferences that induce them in conspicuous
consumption.

Among evolution the effects of sexual selection, that induced individuals to compete in
fitness, became stronger with the increase in social interactions over time inducing individuals
to change the distribution of ideas and strategies adopted. Individuals were induced in certain
economic behaviour patterns, as conspicuous consumption, that work as indicators of status.

Conspicuous consumption strategy, initially, was induced by a small mutant population
of high quality individuals. However, with the increase in the frequency in social interactions
and, since strategizing context-dependent behavior is common in individuals and a learning
process mechanism operated on the potential benefits of conspicuous consumption, the whole
population, regardless of their quality, was induced to strategically adopt this behavior in
order to get a better fitness and so, a better relative position among individuals.

This is how conspicuous consumption became an evolutionary stable strategy (ESS) over
time and since the mechanism underlying the ESS is the Replicator Dynamic, it can be
concluded that conspicuous consumption confers individuals an evolutionary advantage since
mating opportunities, wealth, power, and, allies are increased (i.e. individuals get a higher

expected payoff than the average).
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A Appendix

A.I Rate of Mutants playing C

The rate of mutants is a positive € (0,1) number

Given our assumptions it is known that the numerator and denominator are positive. To

analyze whether this fraction is smaller than 1, it is needed to prove that

_ 1
F(k—c) <7+k—gk

1
< =k
c 5 + v

That inequality holds given the assumptions in the model.

A.Il The Dynamic Underlying the rate of Mutants playing C'
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A.III Rate of Mutants playing C

The rate of mutants is a positive € (0,1) number

v sk—c+ny

o— _
2 vtk - Lk

Given our assumptions it is known that the numerator and denominator are positive. To

analyze whether this fraction is smaller than 1, it is needed to prove that

1 = 1

—k— k— -k

5 ct+y<~vy+ 7
k—c<k

That inequality holds given the assumptions in the model.

A.IV The Dynamic Underlying the rate of Mutants playing C
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A.V Dynamic Stability: Replicator Dynamic

Let’s define the payoff of each strategy and the average expected payoff in the population

w(C) = 6,(C) ;k _ c] +0,(C) [k — ] ()
u(C) = 6,(C) (=) + 6,(C)k (5)
i = 0,(C)u(C) + 0,(C)u(C) (6)

If T replace (4) and (5) into (6) I get the following equation

1 _ _ _
Now let’s define the replicator dynamic for strategy C'

ét(C) = 9t<C)[Ut(C) - ﬂ]

0,(C) = 0,(C)6,(C) let(o) (%k —c+ 7> 4+ 0,(C)(k —c— /2)]

The replicator dynamic for strategy C' is as follows,

et(é) = 9t<é)[Ut<é> — u]

6,(C) = B,(C)6(C) [et(0)< ~ETe s 7> 0,(C)(—k+ e+ /2)1

Finally I get the following dynamic system,

0,(C) = 6,(C)6,(C) let(c) @k: —c+ v) +0,(C)(k — ¢ — k)]

Gt(C_’) = 91&(0)91&(0) let(C) ( — ;k +c— 7) + Qt(é)(—k‘ +c+ k)]

Linearizing at the equilibrium (6(C) = 1,6(C') = 0), I find that the Jacobian is

]:[O sk—c+n
1
0 —5k+c—vy
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In order to get the characteristic polynomial
-\ tk—c+ny

A\ =
J 0 (—;k—l—c—”y)—)\

It is possible, then, characterize the characteristic polynomial as follows,
1 2
—A(—§k+c—7)+)\ =0
1
A — (—§/{J+C—’7)] =0

The roots of the characteristic polynomial are,

1
)\1,2=—<2]<7—C+7>

Since the parenthesis is a strictly positive number, given our assumptions, it can be stated
that the dynamic system when the whole population adopts strategy C is asymptotically

stable steady state since the roots of the characteristic polynomial are negative real numbers.
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A.VI Replicator Dynamic for Strategy C

Under the Replicator Dynamic every Nash equilibrium is a steady state since all the strategies
being played have the same average payoff, so the population shares are constant (Gt(C) =0)

(Fudenberg and Levine, 1998). Under our approach we have two Nash equilibriums in pure

strategies, (C,C) and (C,C), and one Nash equilibrium in mixed strategies p = i;]%k__f]l. As
2

we can see in Figure 1 all these three equilibriums are steady state.

6,(C)

Figure 1: Dynamic Stability

Now let’s analyze whether the three steady states (Equilibriums) are asymptotically stable.
Let’s define the Replicator Dynamic for Strategy C as follows,”

U(C) = B,(C) ~ GOk — e~ k+8(0)(~ Sr 7 +E)]

17 We replaced 6;(C) = 1 — 6,(C).



Now we calculate gzzggg on the steady states:

00,(C

aQtEC; |9t(C):1 = - {;k + v — C} <0

gzzggi loscy=0 = =k = (k= c)] <0

ggﬁgg% lncr=p = 16:(C) = GO - L k) >0

This implies that steady states §(C) = 1 and 0(C) = 0 are asymptotically stable since the
derivative is negative. On the other hand the mixed strategy equilibrium is not stable. Again
if our parameters of interest k£ and + increase, p gets lower (In Figure 1 p moves to the left)
implying that strategy C' is more robust. Let’s analyze an extreme case, where k and ~y are
high enough that p tends to 0. This implies that regardless the initial fraction of individuals
playing C, over time all the population will always end up playing C'.
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