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Introduction

Economic progress requires efficient institutions of information aggregation. The idea that the

public can benefit from trusting a small group of better informed people – be it politicians, pro-

fessional public servants, journalists, or academic scholars — in making political decisions is

as old as the idea of a representative democracy. Information transmission, however, might be

fragile. For example, it breaks down if the informed elites are suspected, rightly or not, that they

exploit their power to promote own interests at the expense of the general public. In these cases,

the social cohesion, social welfare, and the strength of the democratic system all decline.

The recent wave of populism has been often attributed to the breakdown of trust between

elites andvotingmasses (Alganet al., 2017;Dustmannet al., 2017;GurievandPapaiannou, 2021).

Inglehart and Norris (2016) consider the 2016 Brexit vote as a rejection of the informed elite’s

advice. In Eichengreen (2018), the breakdown of trust results from a combination of economic

insecurity and the inability of the political system to address the demand for change. Guiso et al.

(2018) show that populist policies that disregard long-term economic harm emergewhen voters

‘lose faith’ in the institutions and elites.1 This literature hints that loss of faith or trust in experts

impedes the dissemination and transmission of valuable information in society and hinders the

ability to make informed economic decisions.

In this paper, we offer a simple political model that explores the above intuition and relates

information aggregation by an elite, the inefficiency of redistribution, and thewillingness of un-

informed voters to follow the elite’s advice. Themodel is composed of two parts. In the first part,

the Elite formation stage, the heterogeneous population divides into two groups: the Elites mi-

nority, which forms endogenously topool and share information, and the rest of society, referred

to as the “Commons”. The selection process for Elites membership is stochastic and influenced

by the wealth of individuals.

In the second part, called the political game, two politicians compete for office, differing in

two key aspects: their competence in generating economic resources and their affinity with the

Elites. Members of the Elites group observe imperfect signals about the candidates’ abilities,

share this information among themselves, and endorse a candidate based on the aggregated

signals. By pooling individual signals, the Elites gain an informational advantage over the Com-

mons. However, when the uninformed Commons elect a politician, they do not simply accept

the Elites’ endorsement at face value. Instead, they recognize that the endorsement reflects not

only the candidate’s competence but also his bias toward the Elites. This bias is crucial because,
1In a classic study, Dornbusch and Edwards (1991) emphasized that populist policy “have almost unavoidably

resulted inmajor macroeconomic crises that have ended up hurting the poorer segments of society.”
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depending on the cost of redistribution, it influences how politicians allocate resources within

the economy.2 Our approach to modeling the information structure in this part is inspired by

Argenziano, Severinov and Squintani (2016).

Two key features of our modeling approach are the heterogeneity of agents’ wealth and the

formation of Elites, which leads to endogenous stratification between Elites and Commons. In

the model, the size of the Elites group is determined in equilibrium and is influenced by the ex-

pected outcomes of the political game. On the one hand, the Elites benefit from expanding their

group size, as it allows for more accurate aggregation of dispersed information, making their

advice more valuable to the Commons. On the other hand, a larger Elites group reduces the re-

source share for each member, limiting the incentive for further expansion. These competing

forces balance at the stable Elites size. Once this size is determined, a parameterized process

governs how citizens are selected into the Elites group. At one extreme, only the wealthiest cit-

izens join, creating a perpetual wealth-based oligarchy. At the other, all citizens have an equal

chance of joining the Elites.

We start by analyzing the political game. We demonstrate that if the cost of redistribution is

below a certain threshold, theCommonswill follow the Elite’s endorsement. However, if the cost

of redistribution exceeds the threshold, the Commons will not trust the Elites’ advice, resulting

in a loss of valuable information. This inverse relationship between the willingness to follow

the Elites’ endorsement and the cost of redistribution is driven by the information mechanism.

Specifically, as the cost of redistribution rises, the benefit the Elites derive from supporting a

biased politician grows, making their endorsement less reliable. A similar effect occurs when

the bias of the elite-aligned politician increases. In both cases, the overall quality of the elected

politician declines.

Next, we analyze the elite-formation stage of the model. We define the notion of a stable

Elites club andcharacterize the stable size of theElites. This stable size strikes abalancebetween

information aggregation and resource exploitation. We show that this balance ensures that in

the ensuing political game, the Commons adhere to the advice of the informed Elites, thereby

enhancing the expected competence of the elected politician. The stable size of the Elites’ club

decreases with the cost of redistribution and the bias of the elite-aligned politician.

As a final step, we analyze the relationship between the inclusiveness of the Elites formation

process, thewealth inequality, and the outcomes of the political game.3 Wedemonstrate that, in

the long run, societies with more inclusive Elites achieve more equal wealth distribution. Fur-
2We follow the standard assumption in political economyand interpret the losses of redistribution as dead-weight

loss of taxation (Acemoglu and Robinson, 2001).
3We use the Lorentz curve as a measure of inequality for wealth distributions (Shorrocks, 1983; Marshall, Olkin

and Arnold, 2011).
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thermore, if the cost of redistribution increases with wealth inequality, rather than being exoge-

nously fixed, we show that a society with a more inclusive Elites is more likely to end up with a

lower cost of redistribution in the future, and, as a result, withmore competent politicians.

Relationship to the literature. There is a substantial theoretical literature that focuses on the

impact of third-party (e.g., media or special interest group) endorsements following the classic

paper by Grossman and Helpman (1999). In our paper, there is no third party: the pivotal voter

knows that the elite’s endorsement is biased, yet tries to take advantage of the information that

is contained in it. Myerson (2008) models trust as an equilibrium phenomenon, but the context

is very different: trust is what keeps the autocrat’s lieutenants abiding his command.

Chakraborty and Ghosh (2016) consider a model of Downsian competition between two

office-seeking parties, in which voters that care about both the policy platform and “character”

of candidates make a decision based on a media endorsement.4 The media has its own policy

agenda and, though voters know that the media’s endorsement is based solely on information

about the candidate’s character, candidates in equilibrium pander to the media’s policy prefer-

ences. Chakraborty and Yılmaz (2017) analyze a model of two-sided expertise that can be used

to evaluate endorsements and elections with multiple informed parties with different interests;

Chakraborty, Ghosh and Roy (2020) offer a model of elite endorsement and policy advocacy in

a spatial model. In our model, the breakdown of information transmission is akin to the non-

existence of influential endorsements when the interests are too divergent.

Chan et al. (2019) study a model in which voters have to choose between two alternatives,

where voting for the non-status quo option is costly and the cost varies across agents. A sender

who can commit to a signal structure tries to persuade voters to deviate from the status quo.

In the part of their analysis closest to ours, the sender communicates publicly with voters and

targets the voter with the K t h lowest cost, where K is the super-majority required for deviating

from the status quo. In contrast, in our model, Elites cannot commit to the signal structure a

priori, they are not fully informed, and their preferences are state-dependent.

In Martinelli (2006), voters decide whether to acquire information before making a choice.

In Prato and Wolton (2016), successful communication between candidates and voters during

the pre-election campaign requires both an effort from the candidates and attention fromvoters

(See also Prato andWolton, 2018, on populism as political opportunism by incompetent politi-

cians and Pastor and Veronesi, 2020, for an equilibrium model of populism where voters elect
4As defined in Chakraborty and Ghosh (2016), “character” is similar to “valence” (Groseclose, 2001; Aragones and

Palfrey, 2002; Banks andDuggan, 2005). Kartik andMcAfee (2007)were thefirst to introduce voters’ uncertainty about
valence. Bernhardt, Câmara and Squintani (2011) consider a dynamic citizen-candidatesmodelwith candidates that
have both ideology and valence characteristics.
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a populist in response to rising inequality.) In Kartik and van Weelden (2019), uncertainty gen-

erates reputationally-motivated policy distortions in office, regardless of the policymaker’s true

preference, so votersmight prefer a “knowndevil to the unknownangel.” In our setting, a similar

outcome occurs via a differentmechanismwhen the pivotal voter ignores the recommendation

of the elite and votes for the unbiased politician, in which case valuable information is lost.5

Finally, our paper is related to the literature on club formation (Tiebout, 1956; Roberts, 2015;

Acemoglu, EgorovandSonin, 2012). AsRay (2011)observes, the literatureonendogenous forma-

tion of clubs that aggregate information is scarce. In our model, elites form endogenously, with

the optimal size satisfying the natural club formation requirements: currentmemberswant nei-

ther to accept newmembers nor to expel any of the current ones. The novel feature of our club

formation process is information aggregation: the benefit of having a larger club is that the ag-

gregated information is based onmore independent signals and is, therefore, more precise.

The rest of the paper is organized as follows. Section 2 briefly reviews the key features of anti-

elite politics. In Section 3, we introduce our model and outline the political game along with

the Elites formation process. Section 4 analyzes the political game under a fixed Elites size. In

Section5,weendogenize the sizeof theElites andexamine theproperties of the stableElites size.

Section 6 investigates how the Elites formation process impacts wealth inequality and societal

welfare. Section 7 concludes.

2 Anti-Elite Politics

The notion of the anti-elite politics has perhaps as long pedigree as politics itself. In 1820s, An-

drew Jackson rode a horse as the champion of the “common man” against the emerging New

England “aristocracy”. In 1930s, the populist Louisiana Senator Huey Long threatened the dom-

inance of Franklin Delano Roosevelt within his own Democratic party. Senator McCarthy did

not run for president in 1950s, but his anti-elitismwas bipartisan—he attacked professionals in

both the Democratic and Republican administration – and highly popular at the peak.

In the 21st century, the anti-elite politics is most commonly associated with notion of pop-

ulism. In fact, the most inclusive definition of populism adopted in the major recent survey by

Guriev and Papaiannou (2021) fromMudde (2004) and Mudde and Kaltwasser (2017) defines it

as a “thin-centered ideology” that considers society to be ultimately stratified into two homoge-

neous, antagonistic groups: “the pure people” and “the corrupt elite.”
5For othermodels of cheap talk in elections, seeHarrington (1992), Panova (2017), Schnakenberg (2016), and Kar-

tik, Squintani and Tinn (2015).
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(a) Cross-country data (b) United States data

Figure 1: Relationship between Trust and Inequality

Rodrik (2017) points out that the modern populists often target the new elites, “unelected

technocrats running central banks, independent regulatory agencies and international organi-

zations, mainstreammedia, national and international NGOs, and corporate lobbyists”. Rodrik

goes on to argue that the solutions that elite offers on immigration, trade, outsourcing, or au-

tomation have been often indeed skewed towards the elites’ interests. What our theory adds to

this picture is that the distrust of the elites and the low quality of these elites are mutually rein-

forcing. When the people distrust the elites, the elites have low incentives to aggregate informa-

tion, which leads to evenmore distrust as the quality of advice worsens.

In 21st-century Europe, populism was fueled primarily by the issues of immigration and in-

creased policy control by technocratic bureaucrats. Nowadays, populist parties represent a sig-

nificant chunk of voters: the Freedom Party in Austria, the National Rally (formerly the National

Front) in France, the League and the Five Star Movement in Italy, the Dutch Party for Freedom

and the Forum for Democracy in the Netherlands, the True Finns Party in Finland, the People’s

Party in Denmark, the UK Independence Party and the Brexit Party in Great Britain. In our the-

ory, there is no political positioning. However, themain force is exactly what drives the anti-elite

populism: in an ideal world with full commitment, a competent pro-elite politicianwould com-

mit to a position that would guarantee information transmission, and, therefore, the election of

a more competent candidate. Our model demonstrates how this inability to commit translates

intomistrust, which, in turn, leads to a low level of information aggregation.

Keefer, Scartascini and Vlaicu (2019) analyze survey data from 6,000 respondents in seven

LatinAmerican countries to demonstrate the critical link betweenpopulism, trust, and thequal-

ity of government: voters who express low trust are significantly more likely to prefer populist

policies, which in turn are determined by the low quality of government.
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Another important relationship that arises endogenously in ourmodel is theonebetween re-

distribution costs and the willingness of the voters to use the elite’s advice, which contains valu-

able information. Figure 1 illustrates the negative correlation between the level of political trust,

a common sociological variable, andwealth inequality, which is positively correlatedwith redis-

tribution costs, in two ways. Trust, as measured by opinion polls, is an imperfect proxy for the

willingness to followpolitical endorsement; still, this is thebestmeasureavailable to researchers.

Panel (1a) uses data from the 20 most populated countries in Europe in 2017; a similar picture

may be obtained if one uses trust inmedia instead of the trust in governments, both ofwhich are

imperfect but reasonable proxies for trust in elites. The simple OLS regression detects negative

relation between inequality as measured by the GINI coefficient and any of these twomeasures

of political trust (p = 0.03 for trust in media and p = 0.08 for trust in governments).6 Panel (1b)

presents the evolution of political trust in institutions in the US from 1981 to 2013.7 In general,

the decrease in trust is accompanied by a steady increase in inequality (Piketty and Saez, 2003).

In ourmodel, this correlation arises for pure informational reasons: greater redistribution costs

lead to diverging interests among different groups, which impedes the flow of information and

decreases trust. Consequently, valuable information is lost and welfare declines. Not surpris-

ingly, the growing inequality contributes to the rise of populism (Pastor and Veronesi, 2020).

3 Setup

Consider a democratic society that consists of a large finite number of citizens, denoted by N .

Citizens are heterogeneous with respect to their wealth. The wealth of citizen i is denoted bywi ,

and without loss of generality we assume thatw1 ≥ w2 ≥ . . . ≥ wN . The citizens engage in two

sequential interactions: First, they form two social groups, Elites and Commons. Those citizens

who form Elites share their private information among themselves, while those who formCom-

mons do not. Second, they participate in a political game where their interests depend on their

group affiliation. In this game, information about the politicians’ competence can be commu-

nicated from Elites to Commons. Whether this information influences the voting decisions of

Commons defines the level of trust in the society. In this section, we describe the components
6Trust data are taken from the Eurobarometer 88 database. The trust index is the percentage of people who “tend

to trust”the national government in each country in 2017. GINI coefficient data and population data are taken from
the Eurostat database for 2017. See Dustmann et al. (2017) for more illustrations.

7Trust data are taken from theWorld Values Survey, which is conducted every five years and asks respondents the
following questions: “I am going to name a number of organizations. For each one, could you tell me how much
confidence you have in them?" There are four possible answers: (a) A great deal, (b) Quite a lot, (c) Not very much,
and (d) None at all. We plot the average fraction of respondents who answered either (a) or (b) when asked about
parliament, the government and political parties.
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of themodel and the timing of the game.

Elite formation. In the first stage of the game the group of Elites is formed. The group size,

denoted by k ∗, is determined endogenously to maximize the utility of the group members. In

particular, in equilibrium, Elite members do not want to change the group size by accepting or

removingmembers.

Weassume that the selectionofmembers intoElites isnon-deterministic anddependson the

individuals’ wealth. Specifically, we capture the stochastic nature of this process with a lottery

that randomly awards k ∗ spots in Elites to citizens with wealth ranking from 1 to M , where M ∈

{k ∗, . . . ,N } is a parameter that proxies the degree to which the elite-selection process is skewed

towards the richestmembers of the society. WhenM = k ∗, the process forms apersistentwealth-

based oligarchy as the k ∗ richest citizens become the Elites; whenM = N , all citizens have equal

chances to get into Elites.

All citizenswho are not part of the Elites form the groupof Commons. Wedenote the share of

Elites in the citizenry by λ = k/N , and focus on the case that Elites is theminority group, λ < 1
2 .

Thepolitical environment. After the groupof Elites is formed, The citizens have to elect oneof

two politicians into office. Once elected, the politician determines how to allocate the available

resources between the two groups. As the majority, the Commons can unilaterally decide the

identity of the elected politician. However, Elites have an advantage over the Commons: the in-

formation possessed by Elitemembers aggregates,making thembetter informed than theCom-

mons about the competence of the candidates. Because all citizens within each group receive

the same level of resources, there are no collective action problems within groups.

The two politicians running for office differ along two dimensions: their preferences for re-

source allocation between the groups, and their ability to create resources for the economy (to

which we refer as their competence). We assume that one of the politicians, denoted by U , is

unbiased and assigns equal importance to the marginal per-capita consumption of Elites and

Commons. The other politician, denoted by B , is biased towards Elites. The level of bias is deter-

mined by a parameter α ∈ R+, which is common knowledge among Elites and Commons. The

value of α represents the strength of ties the biased politician shares with Elites relative to the

Commons, where larger values reflect higher leniency towards Elites.

We denote by a j ∈ {0, α} the level of bias of politician j ∈ {U,B} and by xE ≥ 0 and xC ≥

0 the per capita consumption of Elites and Commons, respectively. The objective function of
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politician j ∈ {B ,U } is given by:

v
(
xC , xE )

=
(
xC + a j )1−λ (

xE )λ . (1)

The functional form of Equation (1) reflects a compromise between the politicians’ egalitarian

and utilitarian motives. The objective function of the unbiased politician is sometimes referred

to as the Nash collective utility function (see, e.g., Moulin, 2004, and Kaneko and Nakamura,

1979, for a discussion of some desirable properties of this function). The objective function of

thebiasedpolitician isdifferent in that the importanceofamarginalunitofCommons’percapita

consumption is discounted, and this discount is stronger as α increases.

The competence of politicians in creating resources depends on a state of theworld, denoted

by θ, which is drawn from a uniform distribution over the interval [0, 1]. However, the citizens

cannot directly observe θ, and instead they observe only noisy signals about it, in a way that is

described below. We denote the competence of politician j ∈ {B ,U } by θ j and assume that

θB = 1 + θ, (2)

θU = 2 − θ. (3)

Consequently, the ex ante expected competence of each of the politicians is the same: E[θB ] =

E[θU ] = 3
2 . The biased politician is more competent than the unbiased one if and only if θ > 1

2 ,

which occurs with a probability of one-half.

The politician in office allocates the available resources θ j among the two groups such that

λxE + (1 − λ) xC · ψ = θ j . (4)

The parameter ψ captures the cost of redistribution in our model, i.e., the cost of converting a

unit of Elites’ consumption, xE , into a unit of Commons’ consumption, xC . We assume that re-

distribution is costly, i.e. ψ > 1.

Equation (4) implies that, from the perspective of the elected politician, allocating a unit of

resources to Elites is “cheaper” than allocating a unit of resources to Commons. This assump-

tion captures in a stylizedway the observation thatmembers of Elites often have better access to

resources generated in the economy, and that diverting a unit of resources from Elites to Com-

mons is costly for the politician.8 In practice, this cost of redistribution can arise from various
8The observation that elites have better access to resources is well documented in the literature and can be at-

tributed to various factors. Examples include the increased political influence of the elites, e.g., due to their superior
information or ability to form interest groups (see Grossman and Helpman (2001)), their control over economic in-
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reasons: the deadweight loss of taxation (see, e.g., Meltzer and Richard (1981); Saez, Slemrod

and Giertz (2012)), the political costs of redistributive policies (which might be unpopular even

among the poor, see e.g., Benabou and Ok (2001)) or the costs of compliance and enforcement

of such policies (e.g., Keen and Slemrod (2017)).

A dual (and formally equivalent) way of interpreting the assumption that ψ > 1 is that the ef-

fect of allocating a unit of resources to Elites is amplified (compared to a unit allocated to Com-

mons) because of the benefits of being part of the Elites’ club. These benefits encompass the

social and economic advantages of being in the Elites (the in-group members), such as access

to better jobs, new equipment, better assignments, and other tangible and intangible rewards,

which are not accessible to the commoners (the out-groupmembers).

To simplify our analysis, we assume that α · ψ < 1.

Informationstructure. Tomodel the informationstructure in society,weadopt the framework

developed in Argenziano, Severinov and Squintani (2016). Specifically, we assume that after the

group of Elites is formed, and after the state θ is realized (but cannot be directly observed by

the citizens), each member of Elites conducts a (conditionally) independent experiment that

results in either a success or a failure. The probability of success is equal to the true value of θ.

Consequently, a successful experiment serves as a signal that θ is high, implying that the biased

candidate is themore competent one. Conversely, a failed experiment serves as a signal that θ is

low, implying that the unbiased candidate is themore competent one.

We assume that Elitesmembers share the outcomes of their experiments, enabling all mem-

bers of the club to observe all the outcomes. This assumption captures the general intuition that

evaluating politicians’ competence is a complex task that requires expertise, time investment,

and interaction with others who possess private information. In our model, these interactions

are represented through the sharing of information among clubmembers.

Members of the Commons do not conduct experiments. Instead, they receive information

about the state of the world through endorsements sent by the Elites as part of the political

game. The assumption that Elites have access to superior information compared to the Com-

monsalignswith a largebodyof literatureon the sociologyof elites.9 While thequalitativenature

stitutions (Acemoglu and Robinson (2008)), the network effects of being close to positions of power (Fisman (2001)),
or corruption (Reinikka and Svensson (2004)).

9For example, Khan (2012) argues that knowledge capital is one of the five significant types of resources typically
controlled by the elites (the other four types of resources are political, economic, social, and cultural). To accumulate
knowledge capital, which translates into an informational advantage in ourmodel, elites facilitate a network of social
connections between group members to transfer information. These connections are created via social institutions
such as elite schools and social clubs, which are used both to strengthen the ties between group members and to
exclude outsiders. (See also Zimmerman, 2019, andMichelman, Price and Zimmerman, 2021.)
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of our results would not change significantly if the commoners were slightly informed (rather

than completely uninformed), the analysis would become more complex, and we do not fully

explore this version of themodel here. Nevertheless, in Proposition 6 below, we take a small step

in this direction and show that, under certain mild restrictions on the cost of redistribution and

thebias of thepro-elites politician, even if the commonerswere capable of conducting their own

experiments, but unable to share the outcomes, each commoner would still lack the incentive

to conduct an experiment when the size of the Elite group is determined endogenously.10

Endorsements andvoting. WhileCommons constitute themajority of thepopulation and can

effectively decide who is elected, Elites possess better information. It is thus in the interest of

both groups to share the information held by Elites to increase the chance that the more com-

petent politician is elected.

We assume that Elites cannot credibly share their information with the Commons (i.e., they

cannot reveal the number of successful experiments) nor can they commit to a strategy of infor-

mationdisclosure in advance. Thus, information transmissionbetween the twogroups takes the

form of “cheap talk” (Crawford and Sobel, 1982). Specifically, after observing the total number

of successful experiments, Elites can send a costless and unverifiablemessage to the Commons,

who update their beliefs about θ and elect their preferred candidate.11

We denote byM the set of possible messages that Elites can send to Commons, and assume

without loss of generality thatM = {mB ,mU }.12 We interpret themessagemB as an endorsement

for the biased politician and themessagemU as an endorsement for the unbiased politician. The

strategy of Elites in the endorsement stage is denoted by σE : L →M, where σE (l ) is interpreted

as the endorsement when Elites observe l ∈ L ≡ {0, . . . , λN } successful experiments.

After Elites endorse one of the candidates, eachmember of the Commons updates his poste-

rior belief about the state of theworld θ (and therefore about the competence of the politicians),

and casts his vote. A strategy for a commoner, denoted by σC : M → ∆{B ,U }, maps each mes-
10More precisely, each commoner would be indifferent between conducting an experiment or not, as the informa-

tion gathered would not influence his actions. For any positive cost of experimentation, Commons would strictly
prefer not to acquire information.
11An alternative approach to modeling the communication protocol between the two groups could be to allow

the Elites to commit to a mapping between their information and the messages they send to the Commons, in line
with the Bayesian Persuasion literature (Kamenica and Gentzkow (2011)). Under this protocol, the optimal signal
structurewould render the“representative”commoner indifferentwhenvoting for thebiasedcandidate,while strictly
preferring the unbiased candidatewhen voting for him. Although this approachwould increase the Elites’ power and
payoff in thepolitical game, their overall payoffmaynotnecessarily risebecause the increasedcommunicationpower
might lead to a non-monotonic effect on elite size.
12Formally, for any equilibrium in the game, there exists another equilibrium inwhich Elites send atmost twomes-

sages with positive probabilities such that the distribution over outcomes in both equilibria is the same for almost all
states θ ∈ Θ.
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sage m ∈ M to a probability distribution over the possible voting options (i.e., the biased can-

didate B, or the unbiased candidate U). Since Commons constitute the majority, the candidate

they vote for gets elected into office.

Our solution concept is the Perfect Bayesian Equilibrium, and we assume that each citizen

votes as if her vote is decisive, which is a weakly undominated strategy, in the voting stage.

Timing. To facilitate the analysis, we divide the timeline into two stages: the Elites formation

stage and the political subgame, as follows:

ELITES FORMATION STAGE:

1. A group of Elites is formed, with size k ∗ (corresponding to the share λ∗ = k ∗/N ) that is

optimal for themembers of the Elites. Members of Elites are selected randomly, with equal

probability, from theM wealthiest citizens.

POLITICAL SUBGAME:

2. Nature determines the state of the world θ ∈ Θ.

3. Members of Elites conduct experiments and share their outcomes with each other.

4. Elites endorse one of the politicians, either B = (θB , α) orU = (θU , 0).

5. Commons cast their votes, either accepting or rejecting Elites’ endorsement.

6. The elected politician takes office and distributes resources.

4 The Determinants of Trust

Our analysis consists of several parts. This section is the first part of the analysis, in which we

characterize the equilibrium in the political subgame for a given exogenous share of Elites’ size

λ = k/N . The second part is presented in Section 5. It shows how the optimal size of the Elites

λ∗ is determined, taking into account how this choice affects behavior and payoffs in the po-

litical subgame. After that, in Section 6 we analyze the impact of the elite-selection procedure,

parameterized byM , and the political game on the expected wealth distribution.

To solve the political subgame, wework backwards. First, we derive the actions of the elected

politician. Then, wefind apair of endorsement and voting strategies (σE ,σC ) for Elites andCom-

mons, respectively, that constitute an equilibrium in the subgame. We show that Elites use a cut-

off strategy for endorsement, and describe the conditions under which Commons are willing to

accept the endorsement.
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Actions of the elected politician. The actions of the politician in office depend on her type(
θ j , a j

)
. Specifically, the politician maximizes the objective given by Equation (1) subject to the

constraint given by Equation (4). Solving the maximization problem shows that a politician of

type (θ j , a j ) allocates the per capita consumption of Elites (xE ) and Commons (xC ) as follows:

xE (
θ j , a j ) = θ j + (1 − λ) · a jψ, (5)

xC (
θ j , a j ) = θ j

ψ
− λ · a j . (6)

Equations (5) and (6) highlight two useful observations. First, if redistribution were costless

(i.e., ψ = 1), the unbiased politician (a j = aU = 0) would distribute resources equally among

all citizens, while the biased politician (a j = aB = α) would allocate a higher per-capita amount

of resources to Elites. However, because redistribution is costly (i.e., ψ > 1), even the unbiased

politician allocates a higher per-capita amount of resources to Elites.13

Second, when the unbiased politician assumes office (a j = aU = 0), the share of Elites in the

population (λ) does not affect allocations. In contrast, if the biased politician is elected (a j =

aB = α), a larger share of Elites results in a decrease in the per-capita consumption of both Elites

and Commons.

Commons’ trust and Elites’ endorsement. Given a pair of strategies (σE ,σC ), denote by

σC (mi ) [B] the probability that a commoner votes for the biased politician when Elites send the

message mi ∈ {mB ,mU }. Since messages are cheap talk, there is no loss of generality in as-

suming that the message mB leads to a higher probability of electing B than message mU , i.e.,

σC (mB ) [B] ≥ σC (mU ) [B].14 We call an equilibrium (σC ,σE ) in the political subgame responsive

if Elites’ endorsements mB and mU induce different distributions over Commons’ actions. Oth-

erwise, we call the equilibrium unresponsive.

Recall that l denotes the number of successful experiments that were conducted by the k

members of Elites. Thus, given θ and k , the number of successful experiments l is distributed ac-

cording to the binomial distribution. Specifically, the probability to observe l successes is given

by:

f (l |k , θ) =
k !

l ! (k − l )!
θl (1 − θ)k−l , for 0 ≤ l ≤ k .

13These results are consistentwith thewell-documented fact that policydecisionsof electedofficials are responsive
to thepublicpreference, but in away that strongly favors themore affluent andwell-connected citizens, i.e., the elites.
See, e.g., Gilens (2012) and Bartles (2017).
14For any equilibrium in which σC (mB ) [B] < σC (mU ) [B], one can simply "re-label" the messages to obtain an

equilibrium that satisfies σC (mB ) [B] ≥ σC (mU ) [B] in which, for each state θ ∈ Θ, the distribution over outcomes is
identical to that of the original equilibrium.
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Theposterior distributionof θ, given l successes ink trials, is a Beta distributionwithparameters

l + 1 and k − l + 1. Its density is given by:

φ (θ |l ,k ) =
(k + 1)!

l ! (k − l )!
θl (1 − θ)k−l , for 0 ≤ θ ≤ 1. (7)

The conditional expectation of θ, after observing l successes in k trials, is therefore given by:

E [θ |l ,k ] =
l + 1
k + 2

. (8)

The conditional expectation given by Equation (8) proves useful for our next result that char-

acterizes the strategy of Elites in a responsive equilibrium (if such an equilibrium exists).

Lemma 1 Suppose that (σC ,σE ) is a responsive equilibrium. Then, Elites’ strategy σE attains the

following threshold structure:

σE (l ) =


mB if l ≥ l̂ ,

mU if l < l̂ ,

where

l̂ ≡
k

2
−

(
k

2
+ 1

)
αψ (1 − λ) .

In a responsive equilibrium (if one exists), Elites endorse the biased candidateB if and only if

they observe at least l̂ successful experiments, as defined in Lemma 1. Otherwise, they endorse

the unbiased candidateU . It is noteworthy that the threshold value l̂ is smaller than k/2. That

is, Elites endorse the biased candidate even if less than half of the group members observe a

successful experiment.

Notice that the threshold l̂ decreases with a greater redistribution cost (ψ) or a larger politi-

cian bias (α). This means that Elites need fewer successful experiments to endorse the biased

politician B when the redistribution cost and/or politician bias are higher. Intuitively, this is be-

cause, all else being equal, the benefit to Elites of electing the biased politician increases with

these factors.

We assume that if a responsive equilibrium in the political subgame exists, then it is played.

However a responsive equilibriummay not necessarily exist.15 In the remainder of this section

weexamine thenecessary and sufficient conditions for the existenceof suchanequilibrium, and

study its properties.
15As is standard in signaling games, an unresponsive equilibrium always exists. For example, Elites always endors-

ing the biased politician, and Commons always voting for the unbiased one is one such equilibrium.
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4.1 Existence of a responsive equilibrium

To study the existence of a responsive equilibrium, we first characterize what Commons learn

from endorsements when Elites employ the cutoff strategy defined in Lemma 1. We then exam-

ine whether it is in the Commons’ interest to follow the endorsement.

In a responsive equilibrium, the Elites’ endorsements convey information about the state

of the world θ, which determines the competence of the politicians. The expected value of θ,

conditional on an endorsement for the biased politician, is:

E (θ |mB ) =

k∑
l̃=l̂

Pr
(
l̃ | l̂ ≤ l ≤ k

)
· E

(
θ |l̃ ,k

)
=
3 − αψ (1 − λ)

4
−

1
2 (k + 2)

(9)

where Pr
(
l̃ | l̂ ≤ l ≤ k

)
denotes the probability to observe exactly l̃ successes, conditional on the

event that the overall number of successes is between l̂ and k .16 Similarly, the expected value of

θ, conditional on an endorsement for the unbiased politician, is:

E (θ |mU ) =

l̂−1∑̃
l=0

Pr
(
l̃ | 0 ≤ l ≤ l̂ − 1

)
· E

(
θ |l̃ ,k

)
=
1 − αψ (1 − λ)

4
, (10)

where Pr
(
l̃ | 0 ≤ l ≤ l̂ − 1

)
denotes the probability to observe exactly l̃ successes, conditional on

the event that the overall number of successes is between 0 and l̂ − 1.17

Recall that, according to Equations (2) and (3), the competence of the biased candidate (θB )

increases with θ, while the competence of the unbiased candidate (θU ) decreases with θ. There-

fore, as the cost of redistribution (ψ) increases, the endorsement mB becomes a weaker indi-

cation of the competence of the biased politician B , whereas the endorsement mU becomes a

stronger indication of the competence of the unbiased politicianU .

We demonstrate later that as the number of citizens (N ) increases, the optimal number of

Elite members (k ∗) also increases, while their share in the citizenry (λ∗ = k ∗/N ) converges to

zero. Consequently, by Equations (9) and (10), when N is large, the expected value of the state θ

conditional on an endorsement for the biased and unbiased politicians, respectively, converges

to (3 − αψ) /4and (1 − αψ) /4. Asa result, thecompetencesof thebiasedandunbiasedpoliticians,

upon being endorsed by Elites, converge to (7 − αψ) /4 and (7 + αψ) /4, respectively.

Wenow turn todeterminewhether andwhenCommonsare inclined to follow the endorsements

of Elites, given what they have learned from these endorsements.
16The term Pr

(
l̃ |l̂ ≤ l ≤ k

)
is equal to 1/(k − l̂ + 1) because θ is distributed uniformly.

17The term Pr
(
l̃ |0 ≤ l ≤ l̂ − 1

)
is equal to 1/l̂ because θ is distributed uniformly.
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Endorsements for the unbiased politician. Suppose that Elites employ the cutoff strategy

defined in Lemma 1 and endorse the unbiased politician (i.e., send the message mU ). It is

straightforward to verify that Commons always accept such an endorsement. This is because

E
[
θU |mU

]
≥ E

[
θB |mU

]
. Therefore, upon hearing mU , Commons deduce that the quality of the

unbiasedpolitician ishigher. Since, inaddition, theunbiasedpoliticianallocates resourcesmore

equally, it is always optimal for Commons to accept an endorsement for the unbiased politician.

Endorsements for the biased politician. Suppose that Elites employ the cutoff strategy de-

fined in Lemma 1 and endorse the biased politician (i.e., send the message mB ). It is optimal

for commons to accept this endorsement if, based on the information they learn from the fact

that mb is sent, their expected payoff from electing the biased politician is greater than their ex-

pected payoff from electing the unbiased one. Formally, Commons follow an endorsement for

the biased politician (mB ) if and only if

E[xC (θB , α) |mB ] ≥ E[xC (θU , 0) |mB ].

By Equations (6) and (9), the above condition is satisfied if and only if the cost of redistribution

(ψ), does not exceed an upper bound ψ (λ, α):

ψ ≤ ψ (λ, α) =
λN

α (λ + 1) (λN + 2)
(11)

Thus, if the redistribution cost (ψ) exceeds the threshold ψ̄(λ, α), a responsive equilibrium

cannot exist. In this case, Commons do not trust Elites and disregard their advice. By contrast,

if the redistribution cost is less than ψ̄(λ, α), a responsive equilibrium exists. In this equilibrium,

Commons follow Elites’ endorsement despite the fact that sometimes Elites recommend a bi-

ased politician of lower quality than the unbiased one. The following proposition summarizes

the above discussion.

Proposition 1 For any share of Elites λ and any bias of the Elites’ candidate α, there exists a redis-

tribution cost threshold ψ̄ (λ, α), given by Equation (11), such that if ψ > ψ̄ (λ, α), then Commons

disregardElites’ endorsements andalways elect the unbiasedpolitician. Conversely, ifψ ≤ ψ̄ (λ, α),

then there exists a responsive equilibrium: Elites recommend the biased politician if and only if

they observe more than l̂ successful experiments, and Commons always accept Elites’ endorse-

ments.

Proposition 1 illustrates the critical role played by the cost of redistribution in determining

the degree of information transmission in equilibrium. When the redistribution cost is low, the
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Commons tolerate the informational distortions that comewithElites’ endorsements and follow

their recommendations. When the redistribution cost is high, trust breaks down and Commons

disregard the endorsements, despite their informative content.

Proposition 1 also allows us to examine how the politician’s bias (α) and the Elite’s share of

the population (λ) affect the level of trust that prevails in the political game. The effect of the

parameter α, is clear: when the biased politician ismore “Elites-oriented” (i.e., when α is higher)

the threshold ψ̄(λ, α) decreases, which makes Commons less receptive to endorsements. Intu-

itively, this is because a higher value of α decreases the per capita consumption of Commons’

when they follow an endorsement for the biased politician.

The impact of the Elites share λ is more nuanced. A larger λ implies lower per capita con-

sumption for Commons and for Elites when the biased politician is elected. While the former

erodes trust, the latter enhances it. Holding the population size N fixed, a larger λ also leads

to more experiments conducted by Elites, making their endorsement more informative and in-

creases the willingness of Commons to accept it.

The following proposition summarizes the comparative statics of the redistribution cost

threshold ψ̄ (λ, α):

Proposition 2 The redistribution cost threshold ψ̄ (λ, α), defined inEquation (11), decreases in the

politician’s bias α. It increases in the elite’s share λ if λ <
√
2/N , and decreases in the Elite’s share

otherwise.

4.2 Properties of a responsive equilibrium

Suppose that, in the given economy, the cost of redistribution (ψ), the politician’s bias (α), and

the size of the elite group (k ) satisfy Equation (11), and therefore a responsive equilibriumexists.

Our next objective is to examine how these parameters affect the societal welfare. Because ψ, α,

and k have distributional effects (as reflected in Equations (5) and (6)), welfare improvements

cannot be assessed in the Pareto sense. Instead, wemeasure societal welfare using the expected

ex-ante competence of the elected politician, which quantifies the total resources produced in

the economy.

To do this, we first compute the probability for each of the Elites’ endorsements,mB andmU ,
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in a responsive equilibrium. These probabilities are given by:18

Pr (mB ) =

k∑
l=l̂

Pr (l |k ) = 1
2

k + 2
k + 1

(1 + αψ (1 − λ)) (12)

Pr (mU ) =

l̂−1∑
l=0

Pr (l |k ) = 1 − 1
2

k + 2
k + 1

(1 + αψ (1 − λ)) . (13)

Together with the expected value of the state θ conditional on each endorsement, as given by

Equations (9) and (10), these probabilities are key in computing the ex-ante competence of the

endorsed politician, who in a responsive equilibrium is also the elected politician. We denote

this expected competence by EC. We thus have:

EC(ψ, α,k ) = Pr (mB ) · E
[
θB |mB

]
+ Pr (mU ) · E

[
θU |mU

]
=
7 − α2ψ2 (1 − λ)2

4
−
(αψ (1 − λ) + 1)2

4 (k + 1)
(14)

Equation (14) shows that the direct effect of a larger redistribution costψ on the ex-ante com-

petence of the elected politician is negative. That is, larger redistribution costs lead to less com-

petent politicians in expectation. Similarly, greater leniency of the biased politician towards the

Elites, α, also has the same effect. Intuitively, these comparative statics operate through the

channel of information transmission: higher ψ and α decrease the overall informativeness of

Elites’ endorsement and because equilibrium is responsive, they also decrease the competence

of the politician who gets elected to office.

Equation (14) also shows that, all other things being equal, a larger Elite size k positively af-

fects the competence of the elected politician. This occurs because a larger Elite group implies

that Elites aggregate more information and hence are better informed. Our results in Sections 5

and 6 below, where k is determined endogenously, will highlight an indirect effect of the cost of

redistribution on welfare that operates through affecting the size of the Elites.

Our next proposition summarizes the effects of the economy’s parameters on welfare in a

responsive equilibrium, as measured by the ex-ante competence of the elected politician.

Proposition 3 Suppose that Equation (11) is satisfied, so that a responsive equilibrium exists.

Then, lower redistribution costs, a lower politician bias, and a larger Elite all increase the expected

competence of the elected politician, provided that Equation (11) continues to hold. Formally:

18By thedefinitionof theBeta function,wehaveB(l+1,k−l+1) =
∫ 1
0 θl (1−θ)k−l dθ. Toderive theaboveprobabilities,

we utilize the key property that for any two integers z1 and z2, the Beta function is given by B(z1, z2) =
(z1−1)!·(z2−1)!
(z1+z2−1)! ,

along with the definition of l̂ in Lemma 1.
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1. For any ψ′ < ψ, we have EC(ψ′, α,k ) > EC(ψ, α,k ).

2. For any α′ < α, we have EC(ψ, α′,k ) > EC(ψ, α,k ).

3. For any k ′ < k such that ψ < ψ(k ′, α), we have EC(ψ, α,k ′) < EC(ψ, α,k ).

The above analysis also allows us to examine the effects of redistribution costs (ψ) and pro-

Elite politician bias (α) on the expected per-capita consumption of members in the two groups

in a responsive equilibrium.19 Specifically, computing the expectedper-capita consumption in a

responsiveequilibriumforElites (Equation5)andCommons (Equation6) reveals that the former

increases with both redistribution costs and pro-Elite politician bias, while the latter decreases

with these quantities.20

Weconclude this sectionbybrieflydiscussinghowElites could affect their payoff in thepolit-

ical subgame if, before observing the state, they could choose the bias level of “their" politician,

α. On the one hand, a responsive equilibrium is always better for Elites than a non-responsive

one. On the other hand, if the equilibrium is responsive, Elites’ expected payoff increases in α.

Therefore, Eliteswouldprefer to increase thebias level so longas a responsive equilibriumexists.

Putdifferently, if Eliteshadaccess to apool of candidateswithdifferent levels ofα, theywould

choose to promote the political career of the candidatewith the highest bias among thosewhose

level of bias satisfies

α ≤ ᾱ ≡
λN

ψ (λ + 1) (λN + 2)

where ᾱ is the level of bias which makes Equation (11) bind in equality. Thus, when Elites can

choose the bias level of their candidate they always ensure the existence of a responsive equi-

librium. Notice that as N grows, ᾱ converges to 1
ψ(1+λ) . Clearly, this conclusion hinges on the

assumption that the chosen candidate’s bias is commonly known (By contrast, in Kartik and van

Weelden, 2019, politicians strategically use cheap talk to signal their bias; in Acemoglu, Egorov

and Sonin, 2013, they have to adopt populist policies to signal their unbiasedness.)
19Note, however, that these comparative statics hold as long as the size and compositionof the groups remainfixed.

In the next sections, where these quantities are determined endogenously, changes in the cost of redistribution and
the pro-Elite politician’s bias also affect the composition of the groups. We return to this point in the discussion after
Proposition 5.
20Formally, the expected per-capita consumption for Elites is given by ExE (ψ, α) = EC(ψ, α)+Pr (mB )(1− λ)αψ, with
∂ExE (ψ, α)/∂α > 0 and ∂ExE (ψ, α)/∂ψ > 0. Similarly, the expected per-capita consumption for Commons is given by
ExC (ψ, α) = (EC(ψ, α)/ψ) − λPr (mB )α, with ∂ExC (ψ, α)/∂α < 0 and ∂ExC (ψ, α)/∂ψ < 0.
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5 The Optimal Size of Elites

In Section 4, we characterized the conditions for the existence of a responsive equilibrium in

the political game and studied its properties. In this section, we shift our focus to analyzing the

optimal size of the Elites, taking into account how the equilibrium in the ensuing political game

influences this optimal size. We start by defining the stable Elites club, and show that such a club

sizemaximizes the ex-ante expected utility of itsmembers. We therefore sometimes refer to this

stable club size as optimal. Since the size of the Elites determines the number of (conditionally)

independent signals about the stateof theworld that citizensobservebeforeelectingapolitician,

this is a studyofhowoptimal informationaggregationdependson theextent towhichCommons

follow the Elites’ endorsements.

Webegin by defining a notion of stability that is appropriate for our environment. Intuitively,

we say that Elites group of size k is stable if its members do not wish to add any number of new

members to the group or expel any number of existing members. Formally, our definition of

stability is reminiscent of the notion of Closed Clubwise Stability as analyzed by Fershtman and

Persitz (2021).

Definition 1 (Stability) Elite club size k is stable if:

1. Each of the existing members of the club prefers not to add any number of new members to

the club, and

2. No coalition of k − j > k/2members of the club prefer to exclude the remaining j members.21

To operationalize this definition, we next compute the utility of each Elites member from

being part of a group of size k , or equivalently, from being a member of Elites when their share

in the citizenry is λ = k
N . In a responsive equilibrium, this utility is given by:

uE (λ) ≡ E
[
xE

]
= Pr (mB ) · x

E (
E

[
θB |mB

]
, α

)
+ Pr (mU ) · x

E (
E

[
θU |mU

]
, 0

)
where the dependence on ψ and α is omitted on the left-hand side for brevity. The first term

on the right-hand side corresponds to the expected per-capita consumption of Elites when a

biased politician is endorsed (and elected), and the second term corresponds to their expected

per-capita consumptionwhen an unbiased politician is endorsed (and elected). By substituting
21An alternative version of this definition, where k − j > 0 members of the club can exclude the remaining ones,

would not change any of the results below.
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the expressions from Equations (5), (9), (10), (12) and (13), we obtain that:

uE (λ) =
3
2
+
α2ψ2 (1 − λ)2 + 2αψ (1 − λ)

4
+
α2ψ2 (1 − λ)2 + λN

4(λN + 1)
. (15)

Intuitively, an Elites club with a share λ of the citizenry is stable if it maximizes uE . To char-

acterize this stable value, it is useful to first treat λ as a continuous variable that takes values in[
0, 12

]
. Our next lemma characterizes the value of λ that maximizes uE (λ).

Lemma 2 For sufficiently large values of N , the expected payoff of Elites uE (λ) given by Equation

(15) is single-peaked in λ and has a unique maximum λ∗ = λ∗(N ) ∈
(
0, 12

)
. Furthermore, λ∗(N ) is

asymptotically bounded below by γN −0.5 and above by γN −0.5 for some positive constants γ < γ.

Lemma2 guarantees, generically, the existence of a stable share λ∗ ∈
{
0, 1N ,

2
N , . . . ,

1
2
}
of Elites.

Since uE (λ) is single-peaked over a domain when λ is continuous, it has at most two maxima

when λ is discrete; in a generic case, it has a uniquemaximum. Now, suppose that λ∗ is thismax-

imum, and the club of k ∗ = N λ∗members is formed. This club is stable according to Definition

1 as every member would prefer neither to accept anymore members nor to expel anyone. The

next proposition formally states the existence result.

Proposition 4 For sufficiently large values of N , Elites forms a stable club of size k ∗ in the elite

formation stage. Moreover, for this club size, the condition for the existence of a responsive equi-

librium given by Equation (11) is satisfied.

Proposition4andLemma2 imply that, according toourdefinitionof stability, the share λ∗ (or

the size k ∗) is uniquely stable. Note, however, that this reasoning implicitly relies on the (stan-

dard) assumption that players do not consider sequential deviations. If, instead, players were

far-sighted, Lemma 2would not guarantee the uniqueness of a stable club. A well-known expla-

nation for this is that when players are far-sighted, the instability of a sub-coalition can render

a large coalition stable (e.g., Acemoglu, Egorov and Sonin, 2012).22 Nevertheless, even without

uniqueness, an elite group consisting of k ∗ members remains a natural outcome of the elite-
22In our case, suppose that decisions regarding club membership are determined by majority voting, and k ∗ < N

4 .
Supposeaclubof size 2k ∗ is formed. First, observe that this clubwill not admit additionalmembersbecause theutility
functionof eachmember is single-peaked, implying that increasingmembershipwould reduceeachmember’sutility.
Second, there will be at least k ∗members who would oppose the removal of a single elite member. Indeed, if at least
onememberfrom the 2k ∗-sized elite group is removed, a coalition of k ∗members could use their majority to remove
the remaining k ∗−1members. Thus, there exists a blocking coalition of k ∗members that stabilizes the 2k ∗-sized elite
group. This argument is admittedly heuristic, as the precise game that governs elite formation is not fully specified
here. Nonetheless, given the equilibriumof the continuation game, the citizens’ ex ante payoffs satisfy the conditions
for a non-cooperative club formation game, as inAcemoglu, Egorov andSonin (2012). Therefore, our argument could
be formalized, albeit at the cost of introducing additional game-theoretic machinery.
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formation process, where this club gradually emerges from an initial small group that steadily

grows.

Proposition 4 and Lemma 2 also imply that whenN is sufficiently large, the number ofmem-

bers in Elites grows asymptotically as
√

N . Thus, as the size of the population grows, the optimal

number of members in the Elites club grows without bound (k increases), but their proportion

in the population goes to zero (i.e. λ → 0).

After establishing the existence of an optimal equilibrium size for Elites, a natural question

arises: what is the effect of the redistribution cost and the bias of the pro-elites candidate on the

optimal size of Elites? Proposition 5 provides comparative statics results. These results follow

from the analysis of the derivative of uE (λ) , which is cubic in λ and has a single-peak on the

interval
[
0, 12

]
.

Proposition 5 The optimal size of the Elites club k ∗ decreases with both the bias of the pro-elite

candidate (α) and the cost of redistribution (ψ).

Proposition 5presents intuitive comparative statics results. One critical element is thebreak-

down of trust: with higher politician bias (α) and redistribution cost (ψ), the range of parame-

ters for which Commons follow Elites’ endorsement narrows. Additionally, increasing α and ψ

decreases the value of information that a potential member of Elites contributes, reducing the

benefit of having a large club of Elites.

Proposition 5 also highlights an indirect negative effect of redistribution cost (ψ) and politi-

cian bias (α) on societal welfare, as measured by the expected competence of the elected politi-

cian. This effect is in addition to the direct negative effects demonstrated in parts (1) and (2) of

Proposition 3. Specifically, when the size of the elite group is determined endogenously, Propo-

sition 5 implies that higher redistribution costs or greater politician bias reduce the size of this

group. Consequently, by part (3) of Proposition 3, this reduction further decreases societal wel-

fare.

Optimal Elites’ size and Commons’ experimentation. Our analysis so far has assumed that

commoners cannot conduct experiments. Our next result demonstrates that a small deviation

from this assumption – allowing each commoner to be individually informed – does not alter

the model’s outcomes. Specifically, we show that if the size of Elites is determined optimally,

then under a mild assumption regarding the value of αψ (which captures the magnitude of the

divergence in interests between Elites and Commons), commoners will not have an incentive to

conduct experiments, provided they cannot share the results:
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Proposition 6 Suppose that αψ < 0.5. When Elite’s share is optimally determined to be λ∗, even

if each commoner could conduct an experiment, but not share the results with others, he would

have no incentive to do so.

Weview this result as amodest “robustness check” for ourmodel. Intuitively, the result holds

because whenever the outcome of a commoner’s experiment contradicts the Elites’ endorse-

ment, it is actually in the commoner’s best interest to disregard his own signal. Naturally, if com-

moners could share the outcomes of their experiments efficiently, theymight have an incentive

to acquire information. However, as long as Commons remain collectively “informationally dis-

advantaged” relative to Elites, our model’s qualitative key conclusions would not change signif-

icantly.

6 Inclusiveness, Inequality, andWelfare

Suppose that the size of Elites is determined optimally, as described in Section 5, and recall that

the actualmembers of this group are selected according to the non-deterministic elite-selection

process described in Section 3. We now turn to examine the relationship between the inclusive-

ness of the elite-selection process, wealth inequality, and the outcomes of the political game.

To compare different wealth distributions we use Lorenz curves, a standard measure of in-

equality of wealth distributions (Shorrocks, 1983). Specifically, we employ the concept of ma-

jorization (Marshall, Olkin andArnold, 2011) to partially orderwealth distributions according to

the inequality they exhibit, as described below. In the following discussion, we say that a vector

of positive real numbers (z1, . . . , zN ) is descending if z1 ≥ z2 ≥ · · · ≥ zN .

Definition 2 (Majorization, (Marshall, Olkin and Arnold, 2011)) A descending vector w =

(w1, . . . ,wN ) ismajorized by a descending vectorw ′ = (w ′1, . . . ,w
′
N ) if for any j = 1, . . . ,N ,

j∑
i=1

wi ≤

j∑
i=1

w ′i ,

and
N∑

i=1
wi =

N∑
i=1

w ′i .

Ifw ′majorizesw , we denote this relationship byw ′ � w .

Definition 3 (More equal than) Given twodescendingvectorsw andw ′ that representwealthdis-

tributions, we say that the wealth distributionw ismore equal than the wealth distributionw ′ if

w ≺ w ′.
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Recall that the elite-selectionprocess, as described in Section 3, is governedby theparameter

M ∈ {k ∗,k ∗ + 1, . . . ,N }. Specifically, for each citizen i ∈ {1, . . . ,M }, there is an equal probability

(k ∗/M ) of being selected into the Elites. The case of M = k ∗ corresponds to a self-perpetuating

wealth oligarchy: in each period, the k ∗ richest citizens form the Elites. Conversely, M = N

describes an egalitarian environment, where every citizen has an equal chance of joining the

Elites.23

Consider two societies with identical parameters: the same redistribution cost parameter

ψ, the same pro-elites politician bias α, the same size of Elites k ∗, and the same initial wealth

of citizens that is given by a descending wealth vector w = (w1, . . . ,wN ). The only difference

between these societies is their elite-selection process. In the first society, citizens are selected

into the Elites using a process with M = M1, while in the second society, citizens are selected

using a process with M = M2. We assume M1 < M2, implying that the elite-selection process in

the first society is less inclusive than in the second.

We are interested in comparing the wealth distributions of these two societies after the po-

litical game is played. Due to the stochastic nature of the elite-selection process, in the short

run (i.e., after the game is played once or a small number of times), it is not possible to defini-

tively determine a priori which society will have a more equal wealth distribution. However, as

our next result demonstrates, in the long run—that is, if the game is played repeatedly over a

sufficiently large number of times—the more inclusive society will end up having a more equal

wealth distribution with a probability arbitrarily close to one. Formally:

Proposition 7 Consider two societies that differ solely in the inclusiveness of their elite-selection

process. Let w (1)(T ) and w (2)(T ) denote the random variables that correspond to the wealth dis-

tribution in the first (less inclusive) and second (more inclusive) societies, respectively, after the

political game is played forT times. Then, for all ε > 0, there existsT such that

Pr
(
w (1)(T ) � w (2)(T )

)
> 1 − ε ∀T > T .

The core idea behind the proof is that as the game is repeated sufficientlymany times, the av-

erage amount of resources each citizen receives converges to the expected amount of resources
23Our elite-selection process inherently favors the wealthy citizens in society, with the value of M controlling the

intensity of this favoritism. One could also envision an elite-selection process that favors the poor. For instance,
suppose the process of selection into the Elites was governed by a parameter m ∈ 0, 1, . . . ,N − k ∗, such that the first
m richest members of society (in descending order) are excluded from the elite-selection process. E.g., ifm = 1, then
everyone except the richest citizen has an equal chance of being selected into the Elites.
Note, however, that the comparative statics with respect tom is largely a theoretical exercise. Historically, very few

societies have disenfranchised the rich, with the exception of socialist countries in their early days, such as the Soviet
Union in the 1920s. Naturally, a higher m would lead to a more equal expected wealth distribution. In a society that
disenfranchises the rich, the elite-selection process would result in lower inequality.
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he receives when the game is played once. Specifically, for each of the Mi -richest citizens in so-

ciety i ∈ {1, 2}, this mean value is given by

k ∗

Mi
E[xE ] +

(
1 − k ∗

Mi

)
E[xC ],

and for each of the other citizens, this mean value is E[xC ], where E[xE ] and E[xC ] represent

the expected per-capita resources that each member of the Elites and Commons receives in a

responsive equilibrium. We then demonstrate that after the game is played sufficiently many

times, the wealth distribution in the first (less inclusive) society will majorize that of the second

(more inclusive) society with very high probability. In other words, the more inclusive society

will end up having amore equal wealth distribution.

The reasoningbehind the result stated inProposition 7 implicitly assumes that as the game is

repeatedmany times, the parameters of the society remain unchanged. But what happens if the

parameters of the society respond to the changingwealth distributions between consecutive in-

stances of the game? Our next results address this question and establish a connection between

the inclusiveness of the society in the initial period and welfare in a future period. Specifically,

we focus on the channel influenced by the cost of redistribution.

Todo this,weenrich themodel andassume thatψ is determinedby the citizens’wealthdistri-

bution. Specifically, we assume thatψ : RN → R is a function thatmaps eachwealth distribution

in the society to a level of redistribution cost. We further assume that ψ(·) is increasing in the in-

equality (partial) order defined above. That is, given twowealth distributionsw andw ′, ifw ′ � w

then ψ(w ′) ≥ ψ(w ).24 This way, because the level of inclusiveness of the elite-selection process

affects the resulting wealth distribution, it will also affect the resulting cost of redistribution and

hence the outcomes of the game if it is played again.

The function ψ(·) summarizes a wealth distribution in one real number. As before, because

the elite selection process is stochastic, we cannot know for sure which of the two societies will

have a higher or lower value of ψ(·) after the game is played once. However, because ψ(·) is a

real function, we can describe the relationship between the level of inclusiveness of the elite-

selection process and the cost of redistribution using the notion of first-order stochastic dom-

inance. Formally, a real random variable A first-order stochastically dominates a real random

variable B if FA(x) ≤ FB (x) for all x , with strict inequality at some x , where FA and FB are the cu-

mulative probability distributions of A and B , respectively.

Ournext result shows that after the game isplayed, thedistributionover the resulting cost-of-

redistribution parameter in the first (less inclusive) society first-order stochastically dominates
24Formally, the function ψ(·) is said to be Schur-convex.
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thedistributionover the cost-of-redistributionparameter in the second (more inclusive) society.

This means that for each level of redistribution cost ψ̂ > 0, the probability of getting a cost-of-

redistribution less than ψ̂ is higher in the more inclusive society compared to the less inclusive

one.

To formally state this result, we define F (1)ψ and F (2)ψ to be the distributions of the cost-of-

redistribution parameter after the game is played in the first (less inclusive) and second (more

inclusive) societies, respectively. Formally, given the randomvariablew (i ) that represents the re-

sulting wealth distribution in society i ∈ {1, 2} after the game is played once, define ψ(i ) to be the

pushforward distribution obtained by computingψ(w (i )), and let F (i )ψ be the cumulative distribu-

tion function that corresponds to ψ(i ). We then have:

Proposition 8 Consider two societies that differ solely in the inclusiveness of their elite-selection

process. After the political game is played, the distribution of the cost-of-redistribution parame-

ter in the first (less inclusive) society first-order stochastically dominates that in the second (more

inclusive) society:

F (1)ψ �F SD F (2)ψ .

The proof of this result proceeds as follows. First note that in both societies, at the end of

the political game, all citizens receive E[xC ], and the elite selection process determines which k

individuals among theM1-richest citizens (in the less inclusive society) or theM2-richest citizens

(in the more inclusive society) receive an additional amount of E[xE ] − E[xC ]. For simplicity, we

identify a citizen by his initial wealth.

Now, consider the following two procedures for selecting Elites in the two societies:

1. In the first (less inclusive) society, choose k citizens from (w1, . . . ,wM1) to be Elites.

2. In the second (more inclusive) society, start by choosing k citizens from (w1, . . . ,wM1) to

form a temporary group of Elites. Then, choose a number j ∈ {0, . . . ,min(k ,M2 − M1)}

at random, with probability Pr(j ) =
( M1

k−j

) (M2−M1
j

)
/
(M2

k

)
. If j = 0, the process ends, and the

temporary Elites become permanent. Otherwise, remove j members from the temporary

Elites with an equal probability of 1/
(k

j

)
for each possible set of j members. Finally, add j

newmembers from
(
wM1+1, . . . ,wM2

)
to the elites, with an equal probability of 1/

(M2−M1
j

)
for

each possible set of j members.

By definition, Procedure 1 generates a selection process that induces a uniform distribution

over sets of size k citizens from (w1, . . . ,wM1). Similarly, a computation shows that Procedure

2 generates a selection process that induces a uniform distribution over sets of size k citizens

26



from (w1, . . . ,wM2).25 Note, however, that in Procedure 2, whenever j > 0, the resulting wealth

distribution among the (final) Elitemembers ismore equal according toDefinition 3, compared

to the temporary Elites.

This argument shows that for anywealthdistributionw that is anoutcomeof theM1 selection

process, the probability of obtaining the same wealth outcome w in the M2 process is smaller.

Specifically, it requires drawing the same Elite members in the temporary Elites stage and then

having j = 0. Moreover, in the remaining cases (i.e., when the same Elite members are drawn in

the temporary stage and j > 0), the resultingwealth distributions aremore equal thanw . Hence,

each of these realizations leads to a (weakly) lower value of the redistribution cost ψ.

Consequently, the distribution of the resulting cost-of-redistribution under the (less inclu-

sive) M1 process first-order stochastically dominates the distribution of the resulting cost-of-

redistribution under the (more inclusive)M2 process, which is what we set out to demonstrate.

Taken together with our previous results, Proposition 8 can shed light on how the inclusive-

ness of the society’s elite-selection process may affect the trajectory of the society’s parameters

and economic outcomes if the game is played more than once. Specifically, by Proposition 8, a

less inclusive society ismore likely to end upwith a less equal wealth distribution after the game

is played, and hence a higher cost of redistribution in the next period. This implies that in the

next period the range of parameters for which a responsive equilibrium at the political stage is

possible shrinks. Moreover, by Proposition 5, this alsomeans that the size of elites in the next pe-

riod is more likely to be smaller in the less inclusive society. Consequently, by Proposition 3, the

less inclusive society is going to elect a politician with a lower expected quality, and, with that, a

lower expected total wealth. The next proposition summarizes these observations:

Proposition 9 Suppose that after the game is played once, the cost of redistribution is updated

according to the resultingwealth distribution. Then, in the next period, the less inclusive society is

more likely to have:
25To verify this, consider a vector of Elite members consisting of k − j members from among the citizens in
(w1, . . . ,wM1 ) and j members from among the citizens in (wM1+1, . . . ,wM2 ). Without loss of generality, suppose this
vector is (w1, . . . ,wk−j ,wM1+1, . . . ,wM1+j ). The probability that this vector is selected according to Procedure 2 can be
computed as follows: (M1−k+j

j

)(M1
k

) ·

( M1
k−j

) (M2−M1
j

)(M2
k

) ·
1(k
j

) · 1(M2−M1
j

) = 1(M2
k

) .
The first term on the left-hand side is the probability that the citizens (w1, . . . ,wk−j ) are selected into the k tem-
porary Elites, along with j additional members. The second term is the probability of choosing that j members
are to be removed from the temporary Elites. The third term is the probability of choosing exactly the j members
other than (w1, . . . ,wk−j ) to remove from the temporary Elites. The fourth term is the probability of choosing the set
(wM1+1, . . . ,wM1+1+j ) to join the elites. A computation shows that the product of these terms equals the right-hand
side of the equation, which is the probability of selecting any set of k Elite members at random from (w1, . . . ,wM2 ).
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1. a higher cost of redistribution,

2. a smaller range of parameters for which a responsive equilibrium exists,

3. a smaller size of elites,

4. a lower expected quality of elected politicians and a lower expected total wealth.

While our analysis throughout the paper focuses mainly on a static version of the model,

Proposition 9 provides a possible informational micro-foundation for the celebrated result that

inequality is harmful for economic growth (Alesina and Rodrik, 1994; Persson and Tabellini,

1994): High inequality, combined with a self-perpetuating elite, results in inefficient policy and

growing inequality. While developing a full-fledged dynamic model is beyond the scope of this

paper, we hope that our results will open the door for future research in this direction.

7 Conclusion

Recently, there has been a noticeable decline in voters’ willingness to follow the elites’ advice,

as measured by opinion polls and the surge in support for anti-elite, populist politicians and

parties. We propose a political model in which the endogenously formed elite has an informa-

tion advantage over the rest of society, and themedian voter elects a politician after considering

the elite’s endorsement. Ourmodel demonstrates that the ability of elites to effectively transmit

valuable information to the broader public is critically influenced by the cost of redistribution

and the inherent bias of political candidates. When redistribution costs are high, or the leniency

of the biased politician toward the elites is stronger, the trust between elites and commoners

deteriorates, leading to the potential election of less competent leaders.

Our model also highlights the delicate balance that guides the formation of the elite group.

While a larger elite group can aggregate more precise information, it also faces diminishing re-

turns due to the reduced share of resources per member. The stable elite size thus emerges as a

trade-off between these competing forces. Furthermore, the inclusiveness of the elite formation

process plays a crucial role in determining the resulting wealth distribution and societal welfare

after the political game is played. More inclusive processes lead to higher chances of amore eq-

uitable final distribution of wealth, which in turn improves the quality of political outcomes. We

hope that our findings will encourage future research that can explore the dynamics of elite for-

mation and trust between them and the rest of society, providing a deeper understanding of the

mechanisms that sustain democratic systems.
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A Proofs

Proof of Lemma 1

Suppose that (σC ,σE ) is a responsive equilibrium. Elites endorse the biased politician if

σc (mB ) [B] · xE
(
E

[
θB |l ,k

]
, α

)
+ (1 − σc (mB ) [B]) · xE

(
E

[
θU |l ,k

]
, 0

)
≥σc (mU ) [B] · xE

(
E

[
θB |l ,k

]
, α

)
+ (1 − σc (mU ) [B]) · xE

(
E

[
θU |l ,k

]
, 0

)
.

Plugging in the expressions for xE
(
θB , α

)
and xE

(
θU , 0

)
from Equation (5), and the expressions

for θB and θU from Equations (2) and (3), we can rewrite the above condition as follows:

(σc (mB ) [B] − σc (mU ) [B]) · (2E (θ |l ,k ) − 1 + (1 − λ) · αψ) ≥ 0

In a responsive equilibrium,σc (mB ) [B] > σc (mU ) [B]. Therefore, the above inequality condition

is satisfied for all E (θ |l ,k ) ≥ 1
2 −

(1−λ)·αψ
2 , or equivalently when l ≥ l̂ = k

2 −
( k
2 + 1

)
αψ (1 − λ) .

Proof of Proposition 3

Thenegative effect ofψ and α onEC followsdirectly fromEquation (14). To see thepositive effect

of k on EC, compute the partial derivative:

∂EC

∂k
=

1
4N 2 (k + 1)2

(
(2β + 1)N 2 + 2βN + β2 (N − k )

(
N + 5k + 2k 2 + 4

))
.

This partial derivative is positive because k < N .
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Proof of Lemma 2

We calculate and examine the first, second, and third derivatives of uE , and draw the following

implications. First, for large enoughN , the functionuE is increasing at 0 and decreasing at 12 , i.e.
d

dλuE (0) > 0 and d
dλuE

(
1
2

)
< 0. Next, for a sufficiently large N , the function uE is concave in the

neighbourhood of zero, d2

(dλ)2
uE (0) < 0. Finally, for a sufficiently large N , the third derivative is

always positive in the interval λ ∈
[
0, 12

]
. This last observation implies that the second deriva-

tive can be zero at most once, which means that the function uE can switch from concavity to

convexity once, but cannot switch back to concavity.

Suppose thatN is sufficiently large so the above three properties hold. Since the function uE

is continuous, increasing at 0 and decreasing at 1
2 , then it must have at least one (local) maxi-

mum at some value λ ′ ∈
[
0, 12

]
. To show that this local maximum is unique, it suffices to show

that the function cannot have a local minimum. If it did, then there should be a point, at which

the continuous functionuE switches from concavity to convexity, which is impossible as argued

above.

Denote the unique maximum λ∗ = λ∗(N ). Evaluating uE ′ (·) at λ∗N − 12 , we get an expression

whose sign is determinedby the term1−αψ
(
1 + 2(λ∗)2

)
.Thus, for a small ε > 0 and a sufficiently

largeN ,we have that
(√

1
2αψ −

1
2 − ε

)
N −

1
2 < λ∗(N ) <

(√
1

2αψ −
1
2 + ε

)
N −

1
2 . �

Proof of Proposition 4

The first part of the proposition follows from Lemma 2. To prove that a responsive equilibrium

exists when the Elites’ share is λ∗ = k ∗/N , we rewrite the condition in Equation (11) as follows:

−N αλ2ψ + N λ − 2αλψ − N αλψ − 2αψ
α (λ + 1) (N λ + 2)

≥ 0.

The numerator is a quadratic function with two real roots, λ and λ. A responsive equilibrium

exists whenever λ∗ ∈
[
λ, λ

]
. This follows from the asymptotic boundedness of λ∗ established in

Lemma 2. �

Proof of Proposition 5

Fix β ≡ αψ. Inspection of the derivative ∂uE (λ) /∂λ, where uE (λ) is given by Equation (15), re-

veals that for sufficiently largeN this derivative has a single root in the interval [0, 0.5], which we

denote by λ∗. Moreover, the derivative ∂uE (λ) /∂λ is positive for all λ ∈ [0, λ∗) and negative for

all λ ∈ (λ∗, 0.5]. Thus, uE (λ) is single-peaked over the interval [0, 0.5] and attains a maximum at
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λ∗.

Consider now the cross derivative ∂2uE/∂λ∂ β. Computation shows that the sign of this cross

derivative is determined by (and is the same as) the sign of the following polynomial:

h (λ) ≡ 4N 2λ3 β −
(
2N β (2N − 5) + 2N 2

)
λ2 − (8β (N − 1) + 4N ) λ − 8β − 2 − 2N β.

Suppose thatN ≥ 3. Then, by Descartes’ Rule of Signs, the polynomial h (λ) has a single positive

root. Since h (0.5) < 0, and in addition h (λ) > 0 as λ tends to ∞, we deduce that the single

positive root ofh (λ) is greater than0.5. Consequently,h (λ) is negative for all values of λ ∈ [0, 0.5].

Therefore, as β = αψ increases, the derivative ∂uE (λ) /∂λ decreases pointwise in the interval

[0, 0.5]. This implies that as β increases, themaximizer of uE (λ), i.e., λ∗, decreases.

Proof of Proposition 6

Suppose first that a commoner conducts one experiment that fails. By Equation (7), the density

function of his posterior belief about θ is given by f̂ (θ |one failure observed) = 2 (1 − θ). From the

commoner’s perspective, the probability of observing l successes when k more experiments are

conducted is given by:

Pr (l | k ,one failure observed) =
∫ 1

0
2 (1 − θ) k !

l ! (k − l )!
θl (1 − θ)k−l dθ =

2 (k + 1 − l )

(k + 1) (k + 2)
.

By Lemma 1, Elites endorse the biased politician if they observe at least l̂ successes. From

the commoner’s perspective, the probability that exactly l successes are observed by Elites, con-

ditional on the event that Elites observe at least l̂ successful experiments, and that he observed

one failed experiment, is then given by

Pr (l | k ,one failure observed)∑k
j=l̂

Pr (j | k ,one failure observed)
=

2(k+1−l )
(k+1)(k+2)∑k

j=l̂

2(k+1−j )
(k+1)(k+2)

=
2k + 2 − 2l(

k − l̂ + 1
) (

k − l̂ + 2
) .

Denote the conditional expectation of θ as a function of k byHF (k ). We then have that:

HF (k ) =
∑k

l=l̂

2k + 2 − 2l(
k − l̂ + 1

) (
k − l̂ + 2

) · E [θ |l ,k + 1] = k + 2l̂ + 3
3 (k + 3)

. (16)

Thecommoner votes for thebiasedpoliticianwhenever 2HF (k )−1−αλψ ≥ 0. UsingEquation

16, the expression for l̂ (as defined in Lemma 1), and the fact that k = N λ we rewrite the above
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inequality as follows:

1
3 (N λ + 3)

(
−N αλ2ψ +

(
−5αψ +

(
1
2
− αψ

)
2N

)
λ − (4αψ + 3)

)
≥ 0.

Lemma2 implies that forN sufficiently large, the signof the left-handsideof theabove inequality

is determined by the sign of
(
1
2 − αψ

)
. Since 1

2 > αψ, the commoner votes for the biased politi-

cian even though his experiment failed. A similar argument shows that if a commoner conducts

a successful experiment, but Elites endorse the unbiased politician, the commoner finds it opti-

mal to follow the advice of Elites.

Finally, the club size k ∗ is optimal for Elites even if Commons can conduct experiments. This

is because, for sufficiently largeN , Elites are always worse offwhen Commons acquire informa-

tion and decide the outcome of the elections rather than follow Elites’ recommendation. To see

this, notice that byEquation (15), whenN is sufficiently large and the club size is λ∗, the expected

utility of an Elite member converges to 7/4 + (αψ)/2 + (α2ψ2)/4. When Commons vote based on

their own signal, the quality of the elected politician is bounded above by 7/4, the probability of

electing the biased politician is bounded above by 1/2, and the expected utility of an Elitemem-

ber is therefore bounded above by 7/4 + (αψ)/2, according to Equation (5).

Consequently,whenN is sufficiently large, a clubof size λ∗, which is optimalwhenCommons

cannot, or do not have an incentive to, acquire information, is better for Elites compared to any

smaller club size that potentially induces Commons to conduct experiments. �

Proof of Proposition 7

Suppose the game is playedT times. In each round, the per-capita resources that eachmember

in the Elites and Commons get are given by xE and xC , respectively, as defined in Equations (5)

and (6). Also, in each round, the probability of each of the Mi -richest individuals in society i ∈

{1, 2} being selected into the Elites is given by k ∗

Mi
. With the remaining probability, the individual

remains with the Commons. Thus, in expectation, each of theMi -richest individuals in society i

receives R (i ) = k ∗

Mi
· E[xE ] +

(
1 − k ∗

Mi

)
· E[xC ] in every round. Any individual who is not among the

Mi -richest individuals in society i receives E[xC ] in each round.

For each society i ∈ {1, 2} andT > 0, define the vector:

w (i )(T ) =
(
w (i )1 (T ), ...,w

(i )
N (T )

)
= w +T

( Mi first indices︷       ︸︸       ︷
R (i ), ...,R (i ) ,

n−Mi last indices︷               ︸︸               ︷
E[xC ], . . . ,E[xC ]

)
.

wherew = (w1, . . . ,wN ) is the original wealth distribution, which is identical in both societies.
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Because the selection into the Elites in each society is independent across rounds, by the

weak law of large numbers, the average amount of resources that an individual who startedwith

wealthwk in society i receives afterT rounds converges inprobability tow (i )k (T ). This implies that

for any ε > 0, there exists a number of roundsT such that if the game is played for more thanT

rounds, the probability that the wealth of each individual k in society i is within ε of w (i )k (T ), is

greater than 1 − ε.

Therefore, it remains to show that thewealth distributionw (1)(T )majorizes thewealth distri-

butionw (2)(T ), i.e. w (2)(T ) ≺ w (1)(T ). First, for any j ∈ {1, ...,M1}, because R (1) > R (2) and M1 < M2

we have that
j∑

i=1
w (2)i (T ) =

j∑
i=1

wi + jT R (2) <

j∑
i=1

wi + jT R (1) =

j∑
i=1

w (1)i (T ).

Next, for any j ∈ {M1 + 1, ...,M2},

j∑
i=1

w (2)i (T ) =

j∑
i=1

wi + jT R (2) ≤

j∑
i=1

wi +T
(
k ∗E[xE ] + (M1 − k ∗)E[xC ] + (j −M1)E[x

C ]
)
=

j∑
i=1

w (1)i (T ).

Finally, for j ∈ {M2 + 1, ...,N }, it is

j∑
i=1

w (2)i (T ) =

j∑
i=1

wi +T
(
k ∗E[xE ] + (M2 − k ∗)E[xC ] + (j −M2)E[x

C ]
)

=

j∑
i=1

wi +
(
k ∗E[xE ] + (M1 − k ∗)E[xC ] + (j −M1)E[x

C ]
)
=

j∑
i=1

w (1)i (T ),

which completes the proof. �
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