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Abstract

Recent empirical work has demonstrated a strong correlation between growing income

inequality and polarization of political elites in the United States. We provide a dy-

namic model of party competition in which two policy motivated parties compete both

for votes and donations in order to win elections. Parties know the distribution of voters

and donors but are unsure of the relative importance of each group. As a consequence,

parties take divergent (polarized) positions and election outcomes are stochastic. Mov-

ing policy outcomes to the right increases income inequality and shifts the distribution

of donor ideal points to the right. Along the equilibrium path, polarization and income

inequality are positively correlated. Increased polarization results more from the pol-

icy changes of the party favoring policies to the right rather than the party favoring

the left. Finally, a victory by the right favoring party in any election implies more

polarization in the future.



1 Introduction

We provide a dynamic model of party competition to analyze three recent empirical

�ndings. The �rst of these �ndings is due to McCarty, Poole and Rosenthal (2003, 2006)

who demonstrate a tight correlation between growing income inequality as measured

by the GINI coe¢ cient and the polarization of elected o¢ cials in the U.S. Congress.

McCarty et. al., (2006) also �nd that the increase in polarization is largely due to

a rightward shift by Republicans. Finally, Bartels (2008) �nds a consistent pattern

in which Republican presidential victories produce greater redistribution towards the

wealthy than Democratic victories.

In our model, agents have Euclidean policy preferences over a unidimensional policy

space. An agent supports a party if she prefers that party�s policy position to the

position of the other party. We assume that some agents are voters and some are

donors and that parties require support from both groups to win election. Two parties

(Democrat and Republican) take positions in the policy space that attract support

within each set of agents. We assume that the distribution of voters and donors are

di¤erent with the median donor located to the right of the median voter.

Rather than explicitly model the process by which parties translate support from

both groups into actual votes, we assume a vote share function that maps levels of

support from both groups and the realized value of uncertain parameter�importance

of money�to vote shares. We assume that parties are policy motivated with Democrats

preferring policy outcomes to the left and Republicans outcomes to the left. Since the

importance of money is uncertain, the parties choose distinct policies (i.e., election

outcomes are polarized) election outcomes are stochastic.

In our model, election outcomes e¤ect the election environment in later periods.

Speci�cally, we assume that higher (i.e., more conservative) policies yield greater in-
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equality. We call this assumption, the e¤ectiveness of policy. We also assume that an

increase in inequality moves the donor distribution to the right. We call this assump-

tion the policy relevance of inequality. The two assumptions together constitute what

we call the feedback e¤ect. In our model, all agents are myopic and hence the feedback

e¤ect is the only intertemporal linkage.

Our model yields three results all of which are generated by the following mech-

anism: greater inequality shifts the donor distribution to the right. The Republican

party responds to this shift by choosing a more conservative policy. The response of

the Democratic party depends on the dispersion of donor ideal points. If the donor

distribution is su¢ ciently concentrated, the Democratic party also moves to the right

when inequality increases. If the donor distribution is dispersed, then the Democratic

party moves to the left. In either case, polarization increases as inequality increases.

Moreover, even when the Democratic party shifts left, it moves less in absolute terms

than the Republican party. That is, the bulk of the polarization is due to a rightward

shift by the Republican party. Since the Republican party chooses more conservative

policies than the Democratic policy and since more conservative policies yield greater

inequality, it follows that a Republican election victory results in greater inequality

and polarization next period than a Democratic election victory. When the donor dis-

tribution is concentrated a Republican victory increases inequality and polarization in

the long-run as well.

However, when the donors are dispersed, a Republican election victory causes the

Democratic party to move leftward. Therefore, a Republican victory in period t fol-

lowed by a Democratic victory in t + 1 may result in less inequality in period t + 2

than two consecutive Democratic victories in periods t, t + 1. Nevertheless, we show

that a Republican victory in any period increase expected inequality and polarization in
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all subsequent periods when feedback is linear. Thus, our model is consistent with all

three of the empirical observations discussed in the �rst paragraph above.

The paper is organized as follows: In section 1.1 below, we review the literature.

Section 2 contains the description of the stage game and Proposition 1 which estab-

lishes the existence, uniqueness of a pure strategy equilibrium. Section 3 describes the

dynamic game with feedback e¤ects and contains our main results and an example.

Section 4 is the conclusion. Proofs are in an appendix.

1.1 Literature Review

Our single period model is a version of the spatial model of party competition due

to Hotelling (1929) and Downs (1957). In Downs�formulation, two candidates take

positions in a unidimensional policy space and in equilibrium converge on the me-

dian voter�s ideal point. Wittman (1983) considers an important variant of the model

in which candidates care about policy outcomes rather than winning o¢ ce (see also

Calvert (1985); and Roemer (1994,1997, 2001)). In these models, the median voter

result holds when there is no uncertainty about the median voter�s ideal point. How-

ever, with su¢ cient uncertainty, parties diverge and take policies symmetric around

the median voter�s expected ideal point.

Models of policy motivated parties are subject to equilibrium existence problems.

Roemer (2001 and 2007) considers a variant in which candidate positions must be

approved by multiple factions. A party-unanimity Nash equilibrium (PUNE) requires

that there exists no alternative policy that is strictly preferred by all the factions in the

party. Roemer also looks extensively at the relationship between party competition and

income inequality but his models do not produce a correlation between polarization and

income inequality nor are they explicitly dynamic. Krasa and Polborn (2010) develop
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a new model and survey the current literature. Bernhardt, Duggan and Squintani

(2008) look at the normative implications of policy motivated parties. They show that

when the location of the median voter is stochastic, the polarized equilibrium with

policy motivated parties may yield higher welfare than the equilibrium o¢ ce motivated

parties.

Acemoglu and Robinson (2001), Bartels (2008), Battaglini and Coate (2008) and

Battaglini (2012) provide alternative models in which policy outcomes in previous

periods can in�uence political competition in later periods. Acemoglu and Robinson

(2001) explore the dynamic interactions between di¤erent kinds of political institutions.

They typically consider models with di¤erent constituencies (e.g., elites and voters)

but do not explicitly consider the long run dynamics of party competition. Battaglini

(2012) considers a dynamic model of elections with redistribution but does not focus

on income inequality or polarization.

Campante (2011) o¤ers a static model in which individuals, as in our model, vote

and make political contribution. Campante obtains a result analogous to our base-

line pivotal agent result. Furthermore, since he identi�es policies with tax rates, his

model establishes a connection between inequality and redistribution: at low levels of

inequality, increasing inequality increases redistribution. However, eventually, further

increasing inequality yields less redistribution. Bai and Laguno¤ (2013) consider a

model of weighted voting that may favor elites and provide results that are useful for

empirically determining the presence of unequal voting systems. Their model produces

non-median voter outcomes but they do not consider policy motivated parties so there

is no polarization.

Prato (2013) provides a model that connects feedback processes, polarization and

income inequality. In Prato�s model two policy motivated parties have di¤erent pref-
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erences over levels of redistribution. In each period, the election determines the level

of redistribution, which in turn, determines the preference distribution for the next

period. Polarization occurs because parties are forward looking and care about the

future preference distribution. In our model the connection between income inequality

and polarization occurs even though all agents are myopic.

There are a variety of models in the literature that examine the relationship be-

tween campaign contributions and policy (e.g., Baron (1994); Grossman and Helpman

(1996)). In Baron�s model, parties require money to persuade uninformed voters. In

our model, it is as if parties use money to mobilize those who prefer the party�s position.

Baron �nds that when policy outcomes are non-excludable, both parties converge on

the median voter�s ideal point. The Baron and Grossman-Helpman papers explicitly

consider donors�incentives to make campaign contributions.

The central �ndings that stimulated the recent burst of interest in income inequality

are found in the seminal work of Piketty and Saez (2001). The empirical literature in

political science has focused extensively on issues related to redistribution and income

inequality (see Bartels (2008) and McCarty et. al., (2006) for literature reviews.) While

there is general agreement that party elites have polarized (see McCarty et. al., (2006))

there is disagreement about whether voters have become more polarized as well (see

Fiorina (2005) and Krasa and Polborn (2012)).

2 Elections with Voters and Donors

In each period, two parties fD;Rg�the Democratic party, D, and Republican party

R�choose policies in a unidimensional policy space. Party D chooses policy y while R

chooses policy z. Let (y; z) 2 R2 denote a generic policy pro�le. For any such policy
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pro�le we call x the average policy

x = (z + y)=2

and � is the polarization between the party�s positions.

� = z � y:

The policy choices generate a set of potential supporters among two sets of agents:

voters and donors with ideal points distributed along the closed interval R. We assume

agents support the party whose position they prefer. An agent with ideal point ! prefers

D if

jy � !j < jz � !j or

! < y = z

If the inequalities above are reversed, then ! prefers R. Thus, we assume that if the

parties choose the same policy, agents with ideal points to the left of that policy prefer

D while those with ideal points to the right of that policy prefer R. When the two

parties choose distinct policies, we ignore any agent whose ideal point is equidistant

from both policies. We also ignore any type ! = y = z.

Voter ideal points are distributed according to the logistic distribution F with mean

0 and standard deviation
p
�=12. That is,

F (x) =
1

1 + e�x

In the standard Downsian model, voter preferences translate directly into electoral

support. In our model, parties require money to translate voter support into actual
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votes. Donor ideal points are distributed according to the logistic distribution G with

mean � > 0 and standard deviation r
p
�=12 > 0. That is,

G(x) =
1

1 + e�
x��
r

We assume that both voter ideal points and donor ideal points have a logistic distri-

bution to ensure the existence of a pure strategy equilibrium. For a given distribution

of voter and donor ideal points, support from each group for each party is determined

by the midpoint x as follows:

VD =

8<: F (x) if y � z

1� F (x) if y > z

MD =

8<: G(x) if y � z

1�G(x) if y > z

and

VR = 1� VD

MR = 1�MD:

Thus, all agents with preferences below the average party position support D unless

its position is strictly to the right of R�s position (i.e., y > z). Henceforth, we will only

describe the outcome for the case in which z � y. The remaining case is analogous

and will never occur in equilibrium. Thus VD = F (x), MD = G(x), VR = 1�F (x) and

MR = 1�G(x).

2.1 Vote Share Function

We assume that the vote share of a party with voter support V and donor support

M depends upon the importance of money �. The vote share function is a standard
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contest function as below

Q(V;M; �) =
V 1��M�

V 1��M� + (1� V )1�� (1�M)�

The economics literature has used such contest functions extensively (see Jia, Skaperdas

and Samarth (2012) for a review of the literature). This functional form makes our

game simple to analyze and has the following desirable properties: when money doesn�t

matter (� = 0) a party�s vote share is Q(V;M; 0) = V i.e., exactly equal to its share of

voter support. Conversely, when only money matters (� = 1) vote share is determined

entirely by the party�s share of money i.e., Q(V;M; 1) =M . For a �xed level of donor

support M 2 (0; 1) if a party�s share of voter support gets su¢ ciently close to one

(i.e., V � 1) the party vote share is Q(V;M; �) � 1. Similarly, �xing the party�s voter

support, as the party share of donor support gets large (M � 1) it receives almost all

the votes (Q(V;M; �) � 1).

To motivate this functional form, suppose that a party�s voters decide to turnout in

the election as a function of their perceived civic duty to vote (see Riker and Ordeshook

(1968) or Feddersen and Sandroni (2006) for examples of such models). To make things

simple assume that the voter�s perceived civic duty is increasing in the amount of money

the party receives in donations. The fraction of a party�s vote support Vi that turns out

to vote given donations mi and importance of money � is mi = Vim
�
i for i 2 fD;Rg.

Let V = VD, and hence VR = 1� V . Then, the actual votes for the parties are:

vD = V m
�
D

vR = (1� V )m�
R

That is, turnout is increasing in the amount of money donated to the party but, �xing

the amount of money, an increase in the importance of money decreases turnout. This
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makes sense since when money doesn�t matter all of the party�s supporters can be

expected to turnout.

Next, we assume that the amount of moneym each party can raise from its donors is

an increasing function of its level of donor supportM and the degree to which the party

trails in voter support (1 � V ). The �rst assumption is quite intuitive and the latter

assumption is consistent with models of costly participation with asymmetric support

(see, for example, Feddersen and Sandroni (2006) and Krasa and Polborn (2009)) in

which the equilibrium probability of participation is always higher among those in the

minority. The actual level of donor support may also depend on a variety of non-party

speci�c factors e.g., the distance between the party positions �; the importance of

money, �; as long as these other parameters are the same for both parties and only

change the marginal rate of donations. Hence, let � be the vector of parameters that

in�uence the marginal rate of contributions q to both parties and suppose let q(�) > 0

for all �. Let mi be the donations to party i 2 fD;Rg with M and V the donor and

voter support for party D:

mD =M(1� V )q(�)

mR = (1�M)V q(�)

Then, substituting mi into vi establishes that the vote share of party D is

V m�
D

V m�
D + (1� V )m�

R

=
V 1��M�

V 1��M� + (1� V )1�� (1�M)�

Hence, we have derived the vote share function Q above. Party R vote share is 1 �

Q(V;M; �) = Q(1� V; 1�M;�).
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2.2 The Pivotal Agent

A party wins the election if Q > 1=2; loses if Q < 1=2 and the election is tied otherwise.

For a given average policy x, we let �(x) denote the � that produces a tie. That is,

�(x) is the � that solves

Q(F (x); G(x); �) = 1=2:

If there exists no � that satis�es the equation above, then either Q(F (x); G(x); �) <

1=2 for all � or Q(F (x); G(x); �) > 1=2 for all �. If the former holds, we set �(x) = 0

and we let �(x) = 1 in the latter case.

Our assumption that the voter and donor distributions are logistic combined with

our speci�cation of the vote share function imply that

�(x) =

8>>><>>>:
0 x < 0

r�x
��(1�r)�x 0 � x � �

1 � � x

This is easy to see since

V 1��M�

V 1��M� + (1� V )1��(1�M)� =
1

2

implies

(1� �)x = �� (x� �) =r:

We call the agent whose ideal point xp solves this equality

xp =
��

�+ r(1� �)

the (ex post) pivotal agent. This agent is the analog of the median voter in our model.

If the midpoint of the party positions is equal to xp, then each party receives 1/2 of

the vote share. The pivotal agent plays a similar role in our model to the role that the
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median voter plays in a Downs/Wittman type model. Note that both the distribution

of voters and donors a¤ect the location of the pivotal agent, not just the median. The

pivotal agent�s ideal point is strictly between the median voter and median donor�s

ideal point.

Note also that changing the distribution of F below its median or changing the

distribution of G above its median would have no e¤ect on the location of the pivotal

agent. In our model, analogous to conventional spatial models, the location of the

pivotal agent�s ideal point is the only connection between voter and donor preferences

and party behavior. Thus our model is consistent with Bartels� (2008) �nding that

the policy preferences of those to the left of the median voter have no impact on the

location of the pivotal agent. However, it is also the case in our model that those to

the right of the median donor are unimportant as well.

Parties care only about implemented policy. If policy w is implemented D receives

a payo¤ of �w and R receives a payo¤ of w in that period. We assume that � is

uniformly distributed over the unit interval. Given that � is uniformly distributed,

�(�) is the probability that party D wins the election. Thus parties�expected payo¤s

are as follows:

D(y; z) = (z � y) � �((y + z)=2)� z

R(y; z) = �D(y; z)

Proposition 1 below establishes the existence and uniqueness of a pure strategy

equilibrium for the stage game. In equilibrium, both parties choose policies that are

polarized and equidistant from the expected pivotal agent�s ideal point (the pivotal

agent�s ideal point when � = 1=2).

Proposition 1 The stage game Nash Equilibrium is unique. In equilibrium, each party
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wins the election with probability 1=2, y = (1�r)�
(1+r)2

and z = (1+3r)�
(1+r)2

.

To understand the stage game equilibrium, note that for large values of r, donor

support is relatively insensitive to policy positions and hence plays a relatively minor

role in party competition and party competition is reduced to a competition for voters.

Therefore, both y and z approach the median voter�s ideal point for arbitrary large

values of r. Conversely, as r gets closer to 0, voter support is relatively insensitive to

policy and hence y; z converge to the median donor�s ideal point �.

Note that increasing � always increases z but increases y if and only if r < 1.

Hence, R always �follows the money�while D�s response is ambiguous: it follows the

money whenever the marginal return from accommodating donors is high. When it

is low, D compensates for the loss of donor support that arises from the increased �

and R�s response to this increase by increasing its advantage among voters. Moreover,

an increase in � always induces a bigger (absolute) change in R�s policy than in D�s

policy and hence always increases polarization.

In the next section, we assume that the election outcome in a given period a¤ects

the mean of the donor distribution in the next period. Our interpretation of this

assumption is that election outcomes a¤ect inequality, which in turn, a¤ects the donor

distribution. We call this relationship between policy and inequality the feedback e¤ect

and investigate the circumstances in which the feedback e¤ect yields the empirical

observations that McCarty, Poole and Rosenthal and Bartels identify.

3 Dynamic Equilibrium with Feedback E¤ects

Bartels (2008) �nds an empirical connection between income inequality and policy

outcomes. There is compelling evidence that support for redistributive policies and
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income are inversely related (see Alesina and Guiliano (2009)). Bartels, Page and

Seawright (2011) �nd that policy preferences of the wealthy are considerably more

conservative on economic issues compared to the population as a whole. Thus, there

is a foundation for a connection between wealth and policy preferences. It is intuitive

then to assume that a change in policy can produce a change in inequality and that

such a change can, in turn, produce a change in the distribution of donors.

To model the interaction between policy and inequality, we assume that the mean

of the donor distribution � depends on the state s which we identify with the level

of inequality. Higher values of s denote greater inequality and we assume that �

is a nondecreasing function of s. That is, greater increases the mean of the donor

distribution. We also assume that policy a¤ects inequality. To simplify the analysis,

we assume that the state s depends only on the policy outcome of the previous election

and is a nondecreasing function of it; that is, we assume that more conservative policies

yield greater income inequality.

We call the �rst assumption above, that � is a nondecreasing function of s the

policy relevance of inequality and the second assumption, that s is a nondecreasing

function of w, the previous period�s policy outcome, the e¤ectiveness of policy. The

two assumption together constitute the feedback e¤ect which is the focus of our analysis.

We assume that all voters, donors and both parties are myopic and do not consider

the consequences of the current policy outcome on future behavior. As a result, an

equilibrium for the dynamic game is simply a sequence of the equilibria of the stage

game with parameters r; �(st) where st = s(wt�1) for t > 1 and wt�1 is the random

policy outcome of the previous election. We let s1 be the initial level of inequality.

Let y(s) and z(s) denote the equilibrium policy positions (described in Proposition

1) of party 1 and party 2 in state s; that is, y(s) = (1�r)��(s)
(1+r)2

and z(s) = (1+3r)��(s)
(1+r)2

.
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Let �t be a sequence of iid random variables that take on the values 0 or 1, each

with equal probability. We identify �t = 1 with an R victory and �t = 0 with a D

victory in period t and 0. Let st denote the state in period t and wt denote the policy

outcome in period t. Since the election outcome is random, the initial state together

with the stage game equilibrium described in Proposition 1 induces a Markov process:

Xt = (st; �t; yt; zt; �t; �t; wt). The transitions of these variables are as follows:

st = s(wt�1)

�t = �(st)

yt = y(st)

zt = z(st)

�t = zt � yt

wt = �t � zt + (1� �t) � yt

Proposition 2 below establishes that the feedback e¤ect causes inequality and po-

larization to move together. Hence, our model o¤ers a mechanism that yields the main

empirical observation of McCarty, et. al. (2006). The proposition relates the existing

level of inequality to the current polarization.

Proposition 2 With probability 1, (�� � �t) � (s� � st) � 0.

To see how the proposition follows immediately from the comparative statics of the

stage game equilibrium described in Proposition 1, note that since s is the only state

variable of the stage game, s� > st and the relevance of inequality implies �(s� ) �

�(st). Since � is increasing in �, the desired result follows. Note that co-movement

of inequality and polarization requires the e¤ectiveness of policy and hence requires
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the full force of the feedback e¤ect: if policy were not relevant; that is, if s(�) were

constant, then it would not be possible to observe variation in inequality.

McCarty et. al. (2006) o¤er another, related observation; they note that growing

polarization is disproportionately due to changes in Republican policy positions. To

see what this means in the context of our model, consider two arbitrary dates t; �

such that �� > �t. Hence, there is greater polarization at date � than at t. Since R

always chooses a policy to the right of D�s policy, this means that either z� � zt > 0

or yt � y� > 0 or both. In all cases, to say that polarization is disproportionately due

to Republican policy changes means that when polarization increases, R moves more

to right than D moves to the left; that is, z� � zt > yt � y� . Our next proposition

establishes that, under the hypothesis of the previous proposition, this is indeed the

case.

Proposition 3 With probability 1, (�� � �t)(z� � zt � yt + y� ) � 0.

To see why Proposition 3 holds, note that by Proposition 1, in absolute terms,

increasing � always has a greater e¤ect on z than on y. Since � is an increasing

function of s and z and � are both increasing functions of �, the desired conclusion

follows.

Our �nal result establishes that polarization is greater if R wins an election rather

than D. More precisely, let sit� denote �inequality at date � conditional on �t = i at

date t < � .� That is, s1t� is any random variable that is distributed according to the

conditional distribution of s� given an R election victory at a date t < � . We de�ne

yit� ; z
it
� and �

it
� in a similar fashion.

The cdf H stochastically dominates the cdf Ĥ if H(�) � Ĥ(�) for all �. Equiv-

alently, if H is the cumulative of Y and Ĥ is the cumulative of Z, we say that Y
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stochastically dominates Z whenever H stochastically dominates Ĥ. Proposition 4 be-

low establishes that under the hypothesis of the propositions above, �1t� stochastically

dominates �0t� and hence �� for � = s; w; x; y; z and �. Thus, an R victory in any period

means greater inequality, more conservative policies and more polarization in all future

periods.

Proposition 4 If r � 1, then �1t� stochastically dominates �0t� for � = s; y; z; � and

t < � .

Proposition 4 above provides a strong statement of Bartels�empirical observation

that future inequality polarization increases after a Republican election victory pro-

vided that the donors not too dispersed. Its simple proof is in the appendix. Here we

provide the intuition behind it. Recall that when r � 1, both R and D move rightward

as inequality increases and more rightward policies yield more inequality in the next

period. Hence, �xing any sequence of election outcomes, more inequality at time t+ 1

means more inequality in all future periods. But, a Republican election victory at time

t yields more inequality at time t + 1 than a Democratic election victory at time t.

Hence, a Republican election victory means more inequality than a Democratic election

victory in all future periods. By Proposition 2 above, this implies more polarization as

well.

For any r, an R election victory in any period yields more inequality and hence more

polarization for the next period than a D election victory. The relationship between

election outcomes and inequality in the long run is more complicated when r < 1. We

investigate this question in the next subsection.
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3.1 Linear Feedback

In this section, we assume that both the relationship between the election outcome

and inequality and the relationship between inequality and the donor mean is linear.

Although these assumptions are di¢ cult to assess empirically, they are adequate for

our purposes since our goal is to show that a positive correlation between Republican

election victories and polarization holds even in the setting not covered by Proposition

4 (i.e., r > 1) provided that �level e¤ects�are not too strong. Below, we prove a weaker

version of Proposition 4 for r > 1 by comparing expected correlation after an R victory

to expected correlation after a D victory. Such a comparison is reasonable since the

McCarty et. al. procedure for estimating polarization itself relies on averaging policy

positions across di¤erent parts of the policy spectrum.

Since the case of r � 1 is covered by Proposition 4, we assume r > 1. Let s(w) =

w+1�b and �(s) = s and hence both s; � are increasing linear functions.1 To simplify

the subsequent notation, let

a =
1� r
(1 + r)2

and b =
1 + 3r

(1 + r)2

Then, let S = [1 � b + a; 1] and W = [a; b]. Since 1 � b + a > 0, �(s) > 0 for

s 2 S. It is easy to verify that y(s); z(s) 2 W , whenever s 2 S and s(w) 2 S whenever

w 2 W . It follows that st+1 is in the interval S whenever st is in that interval. Hence,

we assume that s1 2 S so that st 2 S for all t. When r > 1, �(�), s(�) have the

functional forms above and s 2 S, we say that the feedback is linear.

Let E[�� j �t = i] be the expected level of � in period � conditional on �t = i. Hence,

E[�it� ] = E[�� j �t = 1]. In particular, E[s1t� ] is the expected level of inequality in period
1For the analysis of this section to go through, the parameters of the linear functions s(�); �(�) do

not matter. We choose this particular speci�cation to simplify the notation.
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� conditional on an R victory in period t. Proposition 5 below establishes that in the

linear dynamic game, expected inequality and polarization in every future period are

higher after an R win than the corresponding levels after a D win.

Proposition 5 If feedback is linear, then E[�1t� ] > E[�
0t
� ] for � = s; � and t < � .

An immediate consequence of Proposition 5 is that total expected inequality and

total expected polarization increase when R wins an election. That is,
P�

j=t+1E[�
1t
j ] >P�

j=t+1E[�
0t
j ] for � = s; � and t < � . The proof of Proposition 5 is in the appendix.

To see the intuition that underlies the proof, note that since b + a > 0: (1) Expected

inequality next period, st+1, is an increasing function of the inequality st. (2) Moreover,

since the feedback is linear, it is only the expected inequality that matters. (3) By

Proposition 2, polarization is an increasing function of the inequality and hence higher

inequality means higher polarization. (4) Finally, since R chooses more conservative

policies than D, an R win means greater inequality and polarization next period and

by (1)-(3) greater expected inequality and polarization in all subsequent periods.

3.2 An Example

In this section, we provide a numerical non-linear example and compute the stationary

distributions of equilibrium policies. The example serves both as an illustration of

Propositions 2, 3 and also enables us to establish the weaker statement in Proposition

5 even when feedback is not linear.
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Let s1 = 16, �(s) = s for all s. Then, de�ne,

s(w) =

8>>>>>>>>>>>><>>>>>>>>>>>>:

8 if w < �2

24 + w if � 2 � w < �1

16 if � 1 � w < 5

8 + 8w
5
if 5 � w < 15

32 otherwise

Let r = 3, S = f8; 16; 32g and W = f�4;�2;�1; 5; 10; 20g. It is easy to verify that

in this example, only donor means and inequality levels in the set S and hence policies

in W will be observed in equilibrium. Party D chooses y < 0 while R chooses z > 0.

Let �(s) = 1=3 for all s 2 S and �̂(w) = 1=6 for all w 2 W . It also easy to verify

that � and �̂ are the stationary distributions for inequality and the policy outcome

respectively; that is, the distribution of st and wt will converge to � and �̂ respectively

as t goes to in�nity.

Thus, the e¤ect of an election outcome diminishes over time and in the long run,

disappears entirely. Let � = f6; 12; 24g. It is easy to verify that

�(s) := z(s)� y(s) = 3s=4

and hence only polarization levels in � will be observed along an equilibrium tra-

jectory. Thus, polarization is a nondecreasing function of inequality as established in

Proposition 2. Note that even though the feedback is not linear, polarization is a linear

function of inequality.

When polarization increases by 6 units, from 6 to 12, only 1 unit of this increase

is due to the change in D�s policy position while 5 units of the change is due to R.

Similarly, when polarization increase by 12 units from 12 to 24, D�s policy change
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accounts for 2 units of this change and R�s policy change accounts for the remaining 10

units. Hence, as established in Proposition 3, R causes more of the polarization than

D.

As we noted in our discussion of the linear feedback model, when r > 1, even

though polarization increases with inequality, a categorical result such a Proposition 4

does not hold. In fact, because feedback is not linear, not even the weaker conclusion

of Proposition 5 holds. To see this note that straightforward calculations together

with the fact that s1 = 16 reveal that conditional on an R victory in period 1, s4, the

inequality in period 4, is 8 with probability 1=4; 16 with probability 1=2; and 32 with

probability 1=4. While if D wins in period 1, �4 is 8 with probability 1=2 and 32 with

probability 1=2. Hence,

E[s114 ] = 18 < 20 = E[s
01
4 ]

That is, expected inequality and therefore expected polarization in period 4 con-

ditional R winning the election in period 1 is less than the corresponding expectation

conditional on an D victory. Nevertheless, a weaker result holds: total expected in-

equality and total expected polarization from period t + 1 to � conditional on an R

victory in any period t < � is always greater than total expected inequality and po-

larization from period t + 1 to � conditional on a D victory in period t. Hence, while

expected inequality and polarization may decrease in some periods, the overall e¤ect

of an R election victory is to increase both.

Fact
�X

j=t+1

E[�1tj ] >

�X
j=t+1

E[�0tj ] for � = s; � and t < � .

We relegate the details of the calculations necessary for verifying the fact above to
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the appendix. These calculations also reveal that

lim
�!1

 
�X
j=2

E[s1tj ]�
�X
j=2

E[s0tj ]

!
= 80=3

lim
�!1

 
�X
j=2

E[�1tj ]�
�X
j=2

E[�0tj ]

!
= 20

Hence, over time, the e¤ect of an R win dies out but the total e¤ect adds up to 20.

A period 1 R victory yields 18 units more polarization in period 2 than a D victory

in period 1. While the bulk of this e¤ect of an R election victory occurs in period

2, on average, an R victory increases polarization in the immediate future and total

polarization afterwards.

4 Conclusion

In this paper we develop a simple model of party competition to investigate the link

between polarization and income inequality. Our dynamic stochastic model yields an

equilibrium connection between polarization and income inequality only if the following

four conditions are met: (1) money matters, donations must in�uence party compe-

tition; (2) feedback e¤ects link policy outcomes and the distribution of income and

donors; (3) parties must behave as if they care about policy outcomes; and (4) par-

ties have imperfect information about the distribution of donors or the importance of

money.

Without the feedback e¤ect, policy may be polarized but it will always be centered

on a �xed pivotal agent�s ideal point and polarization will be constant unless some

exogenous factors are impacting the distribution of income and donors. For polarization

to exist, parties must be uncertain about the location of the pivotal agent. If money
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doesn�t matter in elections, then the feedback e¤ect does not emerge and polarization

would not vary with inequality even if the location of the median voter location were

uncertain.

Our model also provides a foundation for cross national comparisons. Countries in

which money is less important in elections (e.g., due to public funding or limitations

on contributions) should be expected to have lower polarization and inequality. More

generally, most of the key parameters in our model as well as the predictions are directly

observable from available data or data that can be easily collected. The key inputs

of the model are the policy preferences of voters which is available and the policy

preferences of donors (which is collectible).

Our model is simple enough to allow a variety of extensions. For example, we assume

throughout the paper that all agents are myopic. Clearly, in the dynamic setting with

feedback e¤ects farsighted policy motivated parties would have incentives to change

their policies. Similarly, farsighted voters and donors would have preferences over the

party positions that take into account the impact of a party�s victory on future policy

outcomes. We hope to explore the implications of non-myopic preferences in future

work.

We only allow for a single dimension for political con�ict. But the model could be

extended to allow parties to take positions on multiple issue dimensions. Such a model

would permit the analysis of how polarization on the economic issue would impact

voter and donor support and party behavior on other issues.

Another useful extension would endogenize the importance of money. The pref-

erences over the importance of money for policy motivated parties seem pretty clear:

party D would like to decrease the importance of money while R would like to increase

it. The preferences of voters and donors are less clear. If the importance of money is
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decided by a political process in which money matters, it is an open question whether a

winning coalition of agents would exist that would be willing to change its importance.

5 Appendix

5.1 Proof of Proposition 1

We �rst show that in any pure strategy equilibrium y < z and x 2 (0; �). That is, the

parties must take di¤erent positions with the D to the left of R and the midpoint of

the party positions must be between the median voter and median donor�s ideal point.

To see this, suppose that the midpoint x � 0: Now, if y � z then party R wins the

election for sure and can still win for sure by choosing z + " for small enough " and

increase his payo¤. If x � 0 and y > z, D wins for sure and can increase his payo¤ by

choosing z instead of y. A symmetric argument rules out x � �. Suppose x 2 (0; �)

and y > z, then D can increase his payo¤ by choosing z. If x 2 (0; �) and y = z, then

R can increase his payo¤ by choosing z + " for small enough ".

So, in any pure strategy equilibrium, we must have x 2 (0; �) and both parties have

a positive probability of winning i.e., �(x) 2 (0; 1). A similar argument as above shows

that y < z. We now show that there is a unique pair of positions that satisfy the �rst

order conditions for an equilibrium.

For y < z, the probability that D wins the election is

�(x) =

8>>><>>>:
0 x � 0
rx

��(1�r)x 0 < x < �

1 x � �

For any function �, let �i (�ii) denote the partial derivative of � (�i) with respect to
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its i�th argument. The �rst order conditions require D1 = R2 = 0. Now, at any

equilibrium (y; z) where x = (y + z)=2 and � = z � y, it must be the case that

D1 = ��+
��0

2
= 0

R2 = 1� ��
��0

2
= 0

Since �(x) = 1
2
, we obtain

x =
�

1 + r
:

The �rst order conditions also imply

� =
1

�0
=

4�r

(1 + r)2

So the pair (y; z) where

y = x� �
2
=
(1� r)�
(1 + r)2

z = x+
�

2
=
(1 + 3r)�

(1 + r)2

is the only possible pure strategy equilibrium. It remains to show that the pair is an

equilibrium. Clearly, it is never a best response for D to choose a policy ŷ > z and R

to choose a policy ẑ < y. Hence, to establish that (y; z) is an equilibrium, it is enough

to show that D(�; z) is strictly concave on (�1; z] and R(y; �) is concave on [y;1).

Hence, we need

D11 = ��0 +
�

4
� �00 < 0

R22 = ��0 �
�

4
� �00 < 0

whenever ŷ � z and ẑ � y. Note that ��(1�r)(z+ŷ)=2 > 0 and ��(1�r)(ẑ+y)=2 > 0

at such ŷ; ẑ. It is easy to verify that �0 = �r
(��(1�r)x)2 and �

00 = 2�r(1�r)
(��(1�r)x)3 . Then, since
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� > 0, straightforward manipulations of the two display equations above reveal that

D11(�; z) < 0 is equivalent to (1� r)(1 + 3r) < (1 + r)2 and R22(y; �) < 0 equivalent to

(1� r)2 < (1 + r)2 both of which follow from r > 0. QED

5.2 Proof of Proposition 4

Fix the level of inequality in period t at s1. Without loss of generality, we set t = 1. Also

�x a sequence of realizations (�̂2; : : : ; �̂��1) of election outcomes. Then, let s1j be the

level of inequality in period j given the realizations (1; �̂2; : : : ; �̂j�1) of election outcomes

and let s0j be the level of inequality in period j given the realizations (0; �̂2; : : : ; �̂j�1).

Note that s12 = z(s1) > y(ŝ1) = s
0
2. Moreover,

sij+1 = s
�
�̂j � z(sij) + (1� �̂j) � y(sij)

�
for i = 0; 1 and t+ 1 � j � � .

Since s1j+1 > s0j+1 and s(�), y(�) and z(�) are all increasing functions, s1� > s0� .

Since each sequence of realizations of �j�s for j = t + 1; : : : ; � � 1 yields a higher

level of inequality given an R win in period t than a D win in period t, it follows

that s1t� stochastically dominates s0t� . Finally, since s
1t
� stochastically dominates s0t� ,

�it� = z(s
it
� )� y(sit� ) and by Proposition 1, z(ŝ)� y(ŝ) is increasing in ŝ, it follows that

�1t� stochastically dominates �
0t
� . QED

5.3 Proof of Proposition 5

Let s 2 S be the state in period t. Without loss of generality, we assume t = 1. Let

 = (�̂2; : : : ; �̂� ) be a sequence of realization of election outcomes from period 2 to �

and let � be the set of all such realizations. Then, let n = � �2 and si() be inequality
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in period � given initial state s, �1 = i and election outcome sequence . It is easy to

verify that

s1()� s0() = (b� a)s � ak() � bn�k()

where k() is the number of zeros in the vector . Hence,

E[s11� ]� E[s01� ] = 2�n(b� a)s �
X
2�

ak() � bn�k()

Then, X
2�

ak() � bn�k() =
nX
i=0

�
n

i

�
ai � bn�i = (b+ a)n

Since s, b�a and b+a are all strictly positive, we have E[s11� ]�E[s01� ] > 0. Polarization

is a linear function of the current state:

�(ŝ) = z(ŝ)� y(ŝ) = 4rŝ

(1 + r)2

Hence, E[s11� ]� E[s01� ] > 0 implies E[�11� ]� E[�01� ] > 0. QED

5.4 Proof of the Fact and Related Calculations

Let �t be the distribution of st. If inequality in period t is 8, then an R victory or a D

victory both send the state to 16. Hence, the election outcome has no e¤ect on future

inequality or polarization. Note also that �j(8) = �j(32) for all j and hence �j(8) < 1.

Moreover, an R victory if st = 32 or 16 both yield st+1 = 32. Similarly, a D victory if

st = 32 or 16 both yield st+1 = 8.

Hence, to prove the Fact, we need only show that it holds if st = 16; that is, if the

Fact holds for t = 1; it holds for all t. Let �11j , �
01
j be the distributions of inequality

conditional on an R win in period 1 and on a D win period j respectively. Hence,

�0tj+2 = �
1t
j+1 for all j > 1. Therefore, the total di¤erence inequality that results from
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an R winning rather that D in period 1 is the di¤erence in inequality that results in

period 1; i.e., 4 plus the di¤erence in inequality associated with �11� and �013 ; that is,

�X
j=2

E[s11j ]�
�X
j=2

E[s01j ] = 4 +
X
ŝ2S

ŝ � �11� (ŝ)�
X
ŝ2S

ŝ � �013 (ŝ)

= 8 + 8�11� (8) + 16�
11
� (16) + 32�

11
� (32) > 0

The proves the fact for inequality and since polarization is a linear function of inequality

for it as well. QED

Since �t converges to �, the uniform distribution on S, the expression above con-

verges to 80=3; that is, the total di¤erence in inequality is 80=3 which implies that the

total di¤erence in polarization is 3
4
80
3
= 20 as indicated in Section 3.2.
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