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Abstract
In a democratic society where economic inequality and political inequality are mutually reinforcing, is
plutocracy inevitable? I explore this question using a simple dynamic model of democratic redistribution.
Two candidates iteratively compete in elections fought over redistributive policy. Campaign spending is
financed by citizen political donations, creating a feedback loop through which the current distribution
of income affects the future distribution. The impact of these “plutocratic feedback loops” depends on
assumptions about citizen political and economic behavior, as well as campaign spending technology.
Long run convergence to a plutocratic equilibrium can occur for arbitrarily small levels of initial economic
inequality. However, the opposite scenario is also possible: a society which is initially extremely unequal
may nonetheless be destined for egalitarianism. The long run distribution of income can also exhibit
extreme sensitivity to initial conditions. Tiny differences in initial inequality may determine whether
democratic redistribution induces or prevents plutocracy.
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“For whosoever hath, to him shall be given, and he shall have more abundance: but whosoever
hath not, from him shall be taken away even that he hath.” –Matthew 13:12, King James Bible

Whether or not democracy is compatible with economic inequality is a fundamental question in democratic
theory. Empirical evidence from the United States (Flavin, 2011; Gilens, 2012; Bartels, 2016; Gilens & Page,
2014), and other liberal democracies (Rosset, 2016; Lesschaeve, 2017) suggests that affluent citizens may have
a disproportionate influence over policy outcomes in representative democracies. This kind of systematic
inequality of political influence seems to violate intuitive notions of the ideal democracy as a polity featuring
equality of political power amongst the citizenry [Dahl, 2006].
While there are various possible mechanisms that might generate a positive correlation between wealth/income
and political influence in a democracy [Rosset, 2016, Shore, 2016], many of these share a key feature: they
predict that greater economic inequality will induce greater inequality of political influence. Empirical evidence
form cross-jurisdictional comparisons provides suggestive evidence supporting this hypothesis (Karabarbounis,
2011; Scruggs & Hayes, 2017). On the other hand, inequality of political influence may also induce economic
inequality if it leads to redistributive policy that is more favorable to more influential citizens. If relatively
affluent citizens have disproportionate political influence, then politicians catering to their policy preferences
may adopt policies that further enhance the economic advantages of these citizens. Thus, the evolution of
redistribution in a democratic society might be shaped by a feedback loop whereby political inequality begets
economic inequality, which begets further political inequality, and so on.
Such feedback loops can, in principle, causes large changes in economic and political inequality over time.
This substantially complicates the task of providing an empirically grounded answer to the question of the
compatibility of democracy and economic inequality. A society which appears to exhibit a stable compromise
between political equality and economic inequality at one point in time could nonetheless collapse into a
plutocracy in the long run, purely as a result of the normal operation of democratic institutions.
This document presents preliminary findings from an investigation of this idea using a very simple model of
iterated democratic redistribution. In section 1, I consider a model of pure redistribution i.e. (pie-splitting). I
assume the political process takes a particular form which determines the evolution of the income distribution
and explore the properties of this type of this process, with a particular focus on its implications for the
long-run behavior of the income distribution. Section 2 provides a microfoundation for the political process
assumed in section 1: an extension of probabilistic voting theory which incorporates campaign spending
financed by citizen donations. Section 3 extends the model beyond the case of pure redistribution and
considers the case where the only available tool for redistribution is a nonlinear income tax. A surprising
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connection is found between the conditions supporting a stable egalitarian outcome in the pure redistribution
model and the condition permitting stable taxation of the rich in the nonlinear tax model. Section 4 concludes.

1

Simple Model of Pure Redistribution

Consider a model with a finite set of infinitely lived citizens each indexed by some i ∈ {1, 2, . . . , n}. In
each time period t ∈ {0, 1, 2, . . . }, each citizen i has some income It,i ≥ 0 from which they derive utility.
For any time t > 0, the income distribution at time t, It , is a vector of these individual incomes and

Pn
is an element of the set I ≡ I ∈ Rn+ : I¯ = n1 i=1 Ii where I¯ is the average endowment of a citizen.
The initial income distribution I0 is a vector of citizen incomes at time 0, and is an element of the set
I0 ≡ I \ {I ∈ I : Ii = 0 for some i}.
At each time period, t ∈ {0, 1, . . . } the citizens participate in a political process Γ : I → I which maps from
the time t income distribution It ∈ I to a time t + 1 income distribution It+1 ∈ I. In this section I consider
a political process Γ which can be described as

It+1 = Γ (It ) ≡ arg max
Ĩ∈I

( n
X

 
γ (It,i ) v I˜i

)
(1)

i=1

where γ : R+ → R++ is a strictly increasing, strictly positive function, and v : R+ → R is a strictly increasing,
strictly concave indirect utility function. That is to say, the income distribution at time t + 1 is the solution
to a weighted utilitarian welfare maximization problem where citizen i’s welfare is weighted by γ (It,i ), the
output of some increasing function of their time t income. It is important to emphasize that the weights
applied to citizen welfare in the objective function in equation (1) are not normatively meaningful. To avoid
confusion, I refer to γ (·) as the political influence function and γ (It,i ) as citizen i’s political influence at time
t.
In this section, I leave the details of the political process unspecified, simply assuming that it’s behavior
can be described by equation (1). Section 2 introduces a spatial elections model which provides one way to
microfound this assumption. Other models of redistributive politics might also be used to justify the type of
reduced form description presented in equation (1).
Notice, equation (1) forms a recurrence relation on I which—together with the set of all possible initial
income distributions (I0 )—defines a nonlinear discrete dynamical system. We can thus employ standard
methods for the analysis of such systems to answer questions about the dynamics of the distribution of
income in this model.
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Some properties of the model are immediately clear.
Lemma 1 (Political Process is Rank Preserving). The political process described by equation 1 is rankpreserving. That is to say for any citizens i, j ∈ {1, 2, . . . , n} and time period t ≥ 0

It,i > It,j ⇐⇒ It+1,i > It+1,j .

Proof. Suppose that for some citizens i and j, It+1,i > It+1,j . By strict concavity of the objective function in
equation 1 there is a unique solution to the maximization problem. Therefore it must be the case that

γ (It,i ) v (It+1,i ) + γ (It,j ) v (It+1,j ) > γ (It,i ) v (It+1,j ) + γ (It,j ) v (It+1,i )

because otherwise It+1 is not the solution to the maximization problem in equation 1. Equivalently, it must
be that
(γ (It,i ) − γ (It,j )) (v (It+1,i ) − v (It+1,j )) > 0
which implies It,i > It,j .1 A similar argument demonstrates that It,i > It,j =⇒ It+1,i ≥ It+1,j . Finally, by
continuity and strict monotonicity of γ and v, when It,i > It,j the solution to the maximization problem in 1
will not satisfy It+1,i = It+1,j .2

First-Order Condition Approach
Assumption 1. The indirect utility function v is continuously differentiable and limI→0 v 0 (I) = ∞.
Under assumption 1, the maximization problem in equation (1) is strictly concave with a unique interior
solution and, therefore, the political process Γ can equivalently be characterized by the first-order conditions
of this maximization problem. That is to say, at any time t with income distribution It , the time t + 1 income
distribution It+1 is characterized by the first-order conditions

γ (It,i ) v 0 (It+1,i ) = γ (It,j ) v 0 (It+1,j )

for all i, j ∈ {1, 2, . . . , n}, i 6= j

(2)

and the feasibility constraint
n

1X
¯
It+1,i = I.
n i=1
1 Since

(3)

γ is strictly increasing.
if It+1,i = It+1,j , there exists some sufficiently small transfer from j to i which would increase the value of the
objective function.
2 Because
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1.1

Definitions and Useful Lemmas

An income distribution I ∈ I is a fixed point if I = Γ (I). In this section, I will discuss main two types of
income distributions which are fixed points of the recurrence relation (1).

Egalitarian Fixed Point

The most obvious fixed point income distribution is the egalitarian distribution

satisfying Ii = I¯ for all i ∈ {1, 2, . . . , n}. I use the terms egalitarian distribution and egalitarian fixed point
interchangeably because the egalitarian distribution is always a fixed point of the political process (equation
1). To see why, note that if the income distribution at time t is egalitarian then all citizens types have the

same social welfare weight at time t: γ I¯ . Since agents have homogeneous indirect utility functions which
are strictly increasing and strictly concave, the unique solution to the weighted utilitarian maximization
problem will therefore be the egalitarian distribution.

Plutocratic Fixed Points

I shall also consider a class of fixed point income distributions where some

subset of citizens are relatively “rich” and the remaining agents are relatively “poor”.
Consider a non-empty, strict subset of citizens S ⊂ {1, 2, . . . , n} with s ≡ |S|. Suppose that for some T > 0,
the income distribution I satisfies:
• Ij = I¯ + T for all j ∈ S; and,
• Ii = I¯ −

s
n−s T

for all i ∈ {1, 2, . . . , n} \ S.

I call such an income distribution a plutocratic distribution with s affluent citizens and plutocratic transfer T ,
highlighting the fact that the s citizens in set S have the same level of above average income while all other
citizens have the same level of below average income.3 If a particular plutocratic distribution with s affluent
citizens is a fixed point of the political process (equation 1) I refer to it as a plutocratic fixed point with s
affluent citizens.
Note, the assumption of homogeneous citizens implies that properties of the income distribution are invariant
to the identity of citizens assigned
Under assumption 1 the first-order condition approach can be applied to characterize a plutocratic fixed
point. In particular, if the plutocratic distribution with s affluent citizens and transfer T is a fixed point,
3 Note that a plutocratic distribution as defined here does not necessarily match common descriptions of plutocratic societies
income inequality in such a distribution can be arbitrary small (but must be non-zero). As well, although a plutocratic coalition
S could be very exclusive, to the point of containing only one citizen, it can also be quite large, containing as many as n − 1
citizens.

5

then (2) implies that



γ I¯ + T v 0 I¯ + T = γ I¯ −

s
T
n−s




v 0 I¯ −

s
T
n−s



It is important to note that, unlike the egalitarian fixed point, a plutocratic fixed point with s affluent citizens
may not always exist: that is to say, there will not always be a distribution fitting the description above
which is a fixed point of the political process.

General Fixed Points
It is frequently helpful to think about the evolution of the income distribution in terms of the evolution of
ratios of marginal utilities between different citizens. To that end, I define the evolution function

0



f (I, I ) ≡ log

γ (I 0 )
γ (I)




− log

v 0 (I)
v 0 (I 0 )


.

(4)

Notice that the first-order conditions (2) imply that for any agents i, j and any time period t we have

f (It,i , It,j ) = log

v 0 (It+1,i )
v 0 (It+1,j )




− log

v 0 (It,i )
v 0 (It,j )


.

(5)

Thus, the output of the evolution function is (approximately) equal to the percentage change in the ratio of
marginal utilities between any two citizens with some initial incomes (It,i , It,j ) caused by one iteration of the
political process.
The evolution function can be helpfully used to provide a convenient description of fixed point income
distributions.
Lemma 2. Under assumption (1),


I? ∈I is a fixed point ⇐⇒ f Ii? , Ij? = 0 ∀i, j.

Proof. That f Ii? , Ij? = 0 ∀i, j is a necessary condition for any fixed point is trivial given (5). To see that it
is also a sufficient condition, note that the condition is equivalent to the set of first-order conditions (2).4
4 The inclusion of lim
0
I→0 v (I) = ∞ in assumption 1 is required for sufficiency, because otherwise there might be fixed points
which were not interior solutions of the maximization problem (1).
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Stability of Fixed Points
A key property of interest is how the income distribution evolves when it is “close to” a given fixed point. If
the income distribution should be expected to converge towards the fixed point under such circumstances,
then the fixed point is said to be “locally stable”.
Definition 1 (Local Stability). Let k·k be the Euclidean norm. An income distribution I? is locally stable
(or stable) if there exists some  > 0 such that for any initial income distribution I0 ∈ Rn++ satisfying
kI? − I0 k < , the income distribution converges to I? : limt→∞ It = I? .
To obtain the results regarding fixed point stability presented below it is sometimes necessary compliment
Assumption 1.
Assumption 2. The political influence function γ is continuously differentiable. The indirect utility function
v is twice continuously differentiable and limI→0 v 0 (I) = ∞.

Evolution of Plutocratic Distributions
In general, the evolution of income distributions via the political process may be quite complex. However,
when the initial incomes distribution is plutocratic, it can be shown that the political process induces a
monotonic evolution of the plutocratic transfer over time.
Lemma 3 (Monotonic Evolution of Plutocratic Distributions). Suppose that assumption 1 holds, and that
for some time t ≥ 0 the income distribution is plutocratic with s affluent citizens and plutocratic transfer Tt .
For any pair of citizens (i, j) where i is affluent and j is not, we have

f (It,j , It,i ) > 0 ⇐⇒ Tt+1 > Tt ⇐⇒ f (It+1,j , It+1,i ) > 0
s
Proof. By lemma 1, there exists some Tt+1 > 0 such that It+1,i = I¯+Tt+1 for all i ∈ S and It+1,j = I¯− n−s
Tt+1

for all j ∈
/ S. Therefore,

f (It,j , It,i ) > 0 ⇐⇒ log 


v 0 I¯ −

s
n−s Tt+1

v 0 I¯ + Tt+1







 − log 


v 0 I¯ −

s
n−s Tt

v 0 I¯ + Tt




>0

⇐⇒ Tt+1 > Tt


 
 
γ I¯ + Tt
γ I¯ + Tt+1
  − log  
 > 0
⇐⇒ log  
s
s
γ I¯ − n−s
Tt+1
γ I¯ − n−s
Tt
⇐⇒ f (It+1,i , It+1,j ) > 0.
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The first and final lines above follow from the first-order conditions (2); the second line from the fact that
v 0 (·) is strictly decreasing; the third from the fact that γ (·) is strictly increasing.

1.2

The Two Citizen Case

To build intuition and aid in subsequent derivations, I begin with the simplest possible case: a society with
two citizens.
Throughout this section, without loss of generality, I assume that citizen 2 has weakly higher income than
¯ all income distributions
citizen 1: It,2 ≥ It,1 for all t.5 With two citizens, for a given level of average income I,
can be described by a single parameter which describes how much additional income the higher income citizen
relative to the average income. Specifically, the distribution of income at time t can be written as

It,1 = I¯ − Tt ,

and It,2 = I¯ + Tt

(6)

 
for some Tt ∈ 0, I¯ .
Note, in the two citizen case, all income distributions are either egalitarian or plutocratic. When Tt = 0, we
have the egalitarian distribution. When Tt > 0, we have a plutocratic distribution with one affluent citizen
and a plutocratic transfer of Tt .
To facilitate the analysis below, I define a simplified version of the evolution function


fˆ (T ) ≡ f I¯ − T, I¯ + T .

When evaluated at Tt this function outputs the (approximate) percentage change in the ratio of marginal
utilities between our two citizens between two periods period t and t + 1:

fˆ (Tt ) = log
= log

!
I¯ + Tt
v0
 − log
I¯ − Tt
v0
!

v 0 I¯ − Tt+1
 − log
v 0 I¯ + Tt+1
γ
γ

!
I¯ − Tt

I¯ + Tt
!
v 0 I¯ − Tt
 .
v 0 I¯ + Tt

(7)

As per Lemma 2, the income distribution induced by the transfer T is a fixed point if and only if fˆ (T ) = 0.
This function has a further convenient property for analysis of fixed point stability.
Lemma 4. Suppose assumption 2 holds and n = 2. Further, suppose the income distribution induced by the
5 The

rank preservation lemma (1) ensures that if the inequality holds in one period, it holds for all periods.
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transfer T is a fixed point. If fˆ0 (T ) < 0, then this fixed point is stable. Alternatively, if fˆ0 (T ) > 0, then this
fixed point is not stable.
Proof. For some time period t, Tt and Tt+1 must satisfy the first-order condition (2), which can be written as

log γ I¯ + Tt



+ log v 0 I¯ + Tt+1



− log γ I¯ − Tt



− log v 0 I¯ − Tt+1



= 0.

Applying the implicit function theorem to this expression, we obtain
¯ t)
γ 0 (I+T
¯
γ (I+Tt )

+

dTt+1
= − 00 ¯
v (I+Tt+1 )
dTt
¯ t+1 ) +
v 0 (I+T

¯ t)
γ 0 (I−T
¯
γ (I−Tt )
¯ t+1 )
v 00 (I−T
0
¯
v (I−Tt+1 )

.

 
Consider some fixed point income distribution induced by the transfer T ? ∈ 0, I¯ . Applying the standard
result from the literature discrete dynamical systems, if
dTt+1
dTt

then T ? is locally stable. If

dTt+1
dTt

Tt+1 =Tt =T ?

< 1,
Tt+1 =Tt =T ?

> 1, then T ? is not locally stable. Finally, if

dTt+1
dTt

Tt+1 =Tt =T ?

=

1, then T ? may be either locally stable or locally unstable.
Noting that

dTt+1
dTt

is always non-negative (because γ 0 ≥ 0 and v 00 < 0) we can see that
dTt+1
dTt

< 1 ⇐⇒ fˆ0 (T ) > 0
Tt+1 =Tt

=T ?

because




γ 0 I¯ + T
v 00 I¯ + T
γ 0 I¯ − T
v 00 I¯ − T
0
ˆ




f (T ) =
+ 0 ¯
+
+ 0 ¯
.
γ I¯ + T
v I +T
γ I¯ − T
v I −T
The result follows immediately.

(In)Stability of Egalitarianism

My first theorem states that the egalitarian distribution is stable if the

responsiveness of citizen political influence to income is sufficiently small relative to the (local) concavity of
agent utility functions at this distribution. To simplify presentation, let

σ (I) ≡ −
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Iv 00 (I)
v 0 (I)

be the coefficient of relative risk aversion for the indirect utility function of a citizen with income I. As well,
let
EIγ (I) ≡

Iγ 0 (I)
γ (I)

be the elasticity of the political influence function for a citizen with income I.
Theorem 1 (Stability of Egalitarianism (Two Citizens)). Suppose assumption 2 holds and n = 2. If the
¯
coefficient of relative risk aversion at I¯ is larger than the elasticity of the political influence function at I,

σ (I) > EIγ (I) ,

(8)

then the egalitarian fixed point is locally stable. Alternatively, if the coefficient of relative risk aversion at I¯ is
¯
larger than the elasticity of the political influence function at I,

σ (I) > EIγ (I) ,

(9)

then the egalitarian fixed point is not locally stable.

Proof. This result follows immediately by application of Lemma 4 because

ˆ0

f (0) = 2


!
γ 0 I¯
v 00 I¯
 +

γ I¯
v 0 I¯

so condition (8) is equivalent to fˆ0 (0) < 0 and condition (8) is equivalent to fˆ0 (0) > 0.

To understand this result intuitively, first note that the local concavity of the objective function in equation
(1) is increasing in the concavity of the indirect utility functions. The degree of local concavity reduces the
size of the income differences between agents that are generated by given differences in the welfare weights
of each agent. Meanwhile, the size of the welfare weight differences induced by given income differences
is locally proportion to the income elasticity of welfare weights. Thus Theorem 1 simply states that, on
the one hand, if an arbitrarily small amount of income inequality induces sufficiently large welfare weight
inequality, the egalitarian distribution is not locally stable. On the other hand, if an arbitrarily small amount
of income inequality induces sufficiently small welfare weight inequality, the egalitarian distribution is locally
stable. The local concavity of the objective function determines how large “sufficiently large” is and how
small “sufficiently small” is.6
6 In section 2, where I introduce an explicit model of the political process, I provide further discussion on the interpretation of
the indirect utility function v and it’s properties (such as its coefficient of relative risk aversion) in the context of this model.
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We can similarly characterize the stability of plutocratic fixed points in terms of the relative magnitudes of
the elasticities of citizen political influence and the concavity of indirect utility functions.
Theorem 2 (Stability of a Plutocratic Fixed Point (Two Citizens)). Suppose assumptions 2 holds and n = 2.
Further, suppose that the income distribution induced by the transfer T ? is a fixed point. This fixed point is
stable if




EIγ I¯ + T ?
EIγ I¯ − T ?
σ I¯ + T ?
σ I¯ − T ?
+
<
+
I¯ + T ?
I¯ − T ?
I¯ + T ?
I¯ − T ?
and is not stable if




EIγ I¯ + T ?
EIγ I¯ − T ?
σ I¯ + T ?
σ I¯ − T ?
+
> ¯
+ ¯
.
I¯ + T ?
I¯ − T ?
I + T?
I − T?
Proof. As with theorem 1, the proof follows immediately from Lemma 2.
Note, in the case of a plutocratic fixed point what matter for stability is the comparison of the magnitudes of
two particular linear combinations of political influence elasticities and coefficients of relative risk aversion
across the two agents.
Theorem 3 (Existence of a Plutocratic Fixed Point (Two Citizens)). Suppose assumption 2 holds and n = 2.
If condition (9) holds, then at least one plutocratic fixed point exists.
Proof. In the proof of Theorem 1 above, I showed that condition (9) is equivalent to fˆ0 (0) > 0. Note, this
means that condition (9) implies that for all sufficiently small plutocratic transfers T > 0 we have fˆ (T ) > 0.
Further note that because limI→0 v 0 (I) = ∞ (by assumption 2) we have that
lim fˆ (T ) = −∞

T →I¯




because γ 2I¯ , γ (0), and v 0 2I¯ are finite but limT →I¯ v 0 I¯ − T → ∞. Thus, by continuity of fˆ (·), there

exists some T ? ∈ 0, I¯ such that fˆ (T ? ) = 0.
Before unpacking the intuition behind theorem 3, consider the following corollary.
Corollary 1 (Convergence to Plutocracy (Two Citizens)). Suppose assumption 2 holds and n = 2. If
condition (9) is satisfied then for any initial income distribution which is plutocratic, we have

lim It

t→∞

is a plutocratic fixed point.

Proof. First, notice that under these assumptions the income distribution must converge to some fixed
point. The monotonic evolution lemma (3) implies that Tt is strictly monotonic in time whenever T0 > 0, so
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cycles are not possible, and limI→0 v 0 (I) = ∞ rules out the possibility that Tt → I¯ as t → ∞ because this
would imply that limT →I¯ fˆ (T ) = −∞, and therefore that the plutocratic transfer was decreasing over time.
Next, note that the income distribution cannot converge to the egalitarian fixed point, because by the rank
preservation lemma if T0 > 0 then Tt > 0. Thus, convergence to the egalitarian fixed point would require
that fˆ (T ) < 0 for any sufficient small T , contradicting condition (8). Thus, the income distribution must
converge to a plutocratic fixed point.

Theorem 3 and Corollary 1 follow from two facts. First, that citizen welfare weights are strictly positive and
bounded above, so no citizen’s utility ever receives zero weight nor can the relative welfare weights of any two
citizen ever converge to zero over time. Second, that the marginal utility of income in the neighborhood of
zero income is sufficiently large that full expropriation of the income of the poor is not a politically feasible
option.

1.3

The Three Citizen Case

Theorem 4 (No Additional Fixed Points (Three Citizens)). Suppose I ∈ I is a fixed point. Then I is either
the egalitarian distribution or a plutocratic distribution.

Proof. In the three citizen case, this simply requires demonstrating that an income distribution where each
citizen has a distinct level of income cannot be a fixed point. Suppose, to the contrary, that I3 > I2 > I1 and
that
f (I1 , I2 ) = 0,

f (I1 , I3 ) = 0,

and f (I2 , I3 ) = 0.

Notice, this implies that in an alternative two citizen society containing only citizens 1 and 2, with an
average income of

I1 +I2
2 ,

(I1 , I2 ) would be a fixed point income distribution. Similarly, in a two citizen society

containing only citizens 1 and 3, with an average income of

I1 +I3
2 ,

(I1 , I3 ) would be a fixed point income

distribution.

It is possible to build more intuition about the dynamics of the political process by considering the three
citizen case (n = 3). This allows the behavior of the process to be depicted graphically, as I do below in figure
. Each plot consists of a triangular region. Each point in this region describes a specific split of total income
between the three citizens. The blue arrows illustrate how the gradient of the income distribution with respect
to time varies across differ possible income distributions. The red dots depict fixed points. I generated these
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plots numerically under the assumption that v (·) is CRRA and the political influence function is linear,

γ (I) = 1 + bI.

Figure 1: Dynamics of Redistribution
(b) Unstable Egalitarianism
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Notice, figures (1a) and (1b) depict the two sides of theorems (??) and (??), as well as collorary (??). When
the egalitarian distribution is stable, there need not be a plutocratic fixed point anywhere. However, when
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it is unstable, there will always be at least one. As well, figure (1b) illustrates the fact that although two
different types of plutocratic fixed points may exist in this setting (one with one rich citizen and one with
two rich citizens), only the case with one rich citizen can be locally stable in general.
Figure (1c) illustrates that the long-run distribution of income may be highly sensitive to initial conditions.
Here, the egalitarian distribution is stable but there also exists a plutocratic distribution with one affluent
citizen which is stable. For almost all initial income distributions, the political system will end up converging
to one of these two fixed points, but which one depends on the initial distribution. At the boundary between
the region of points converging to the egalitarian distribution, arbitrarily small changes in the distribution
can induce convergence to a plutocratic distribution.

2

Microfounding the Political Process

In the preceding section, I simply assume the political process can be described by equation (1). In this section,
I justify this assumption using an extension of probabilistic voting theory which incorporates campaign
finance. Note, this is not the only possible way to microfound equation (1). Bai & Lugunoff (2013) consider
other models that imply political influence is increasing in relative income.

2.1

Setup

At each time period t, a two candidate election occurs. Each candidate c ∈ {A, B} announces a policy
platform consisting only of a proposed income distribution for the next period: Ict+1 . Each candidate c also
engages in some amount of campaign spending Dc . For simplicity, in this section I focus on the case of
pure redistribution.7 That is to say, I assume each candidate c’s policy is chosen from the set of all income
distributions with the same total income as the initial distribution:
(
Ict+1

∈ I∈

Rn+

:

n
X

)
¯
Ii = nI ,

i=1

where I¯ ≡
7 That

1
n

Pn

i=1 I0,i

is average income in the initial distribution.

is, I assume there is no excess burden from redistribution.
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Voting


B
A
B
Given a pair of policy announcements IA
t+1 , It+1 and campaign expenditures Dt , Dt , suppose that
citizen i votes for candidate A if and only if





A
B
B
v It+1,i
+ ρ DtA + A
+ B
t,i > v It+1,i + ρ Dt
t,i

(10)


B
where ρ (·) captures the persuasive effect of campaign spending and A
t,i , t,i are a pair of random utility
shocks. Suppose that for each candidate c, time period t, and citizen i, ct,i is iid Type-II extreme value. This
implies that citizen vote probabilities take the well-known binomial logit form:

c
Pt,i

B
A
B
IA
t+1 , It+1 ; Dt , Dt





c
exp v It+1,i
+ ρ (Dtc )



 .
≡ Pr {i votes for c at time t} =
A
B
exp v It+1,i
+ ρ DtA + exp v It+1,i
+ ρ DtB

Donations
In addition to voting, citizens may donate to the candidates. For simplicity, suppose in time period t, and
citizen i will donate some amount d (It,i ) to candidate A if and only if condition (10) holds. I assume that
d (·) is a strictly increasing function of after-tax income so that donations are a normal good. This implies
c
that the expected donation citizen i makes to candidate c at time t is Pt,i
d (It,i ). This donation behavior

requires assuming that citizens have preferences over total donations and other consumption goods that are
independent of their preferences over candidates. That is, a citizen’s preference over candidates determines
which candidate gets their money, but not the amount of money. Note, this is a very strong assumption,
adopted here only for convenience of exposition. Later in the paper [work-in-progress] I discuss a version
of the model where a citizens’ donation size depends on the intensity of their preference for their preferred
candidate.

Candidate’s Problem
Each candidate c chooses their policy position Ict+1 in order to maximize their expected vote share
n

 B A

1X c A
A
A
B
B
Pt,i It+1 , IB
t+1 ; Dt It+1 , It+1 , Dt It+1 , It+1
n i=1
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(11)

 B A

B
B
where the pair of campaign expenditure functions DtA IA
are implicitly defined
t+1 , It+1 , Dt It+1 , It+1
as solutions to the system of equations
n
 X

B
c
B
A
B
Dtc IA
,
I
=
Pt,i
IA
t+1 t+1
t+1 , It+1 ; Dt , Dt d (It,i )

∀c ∈ {A, B} .

(12)

i=1

This definition ensures that campaign expenditures by each candidate are fully financed by the donations
they receive (in expectation).8

2.2

Electoral Equilibrium

An electoral equilibrium at time t is a pair of policy positions such that neither candidate can increase
their expected vote share (11) by deviating, given the other candidate’s policy. Such an equilibrium can be
characterized via the candidates’ first-order conditions:




!
n
n
−c
c
c
c
c
X
X
∂Pt,i
∂Pt,i
dP
∂P
dP
1
1
t,j
t,i
t,j
 d (It,i )
 d (It,i )
+
+
= λc
c
c
c
∂It+1,i
n j=1 dDtc
∂It+1,i
n j=1 dDt−c
∂It+1,i

∀c ∈ {A, B} , ∀i

where λc is the multiplier on government budget constraint requiring that total income is constant. Given
my assumptions regarding citizen voting and donations preferences, as well as the distribution of citizens’
random utility shocks, these conditions can be simplified to:9




1 +  ρ0 D


A



n
X


 0 c 
1
A
A 
A
A
Pt,j
1 − Pt,j
d (It,i ) Pt,i
1 − Pt,i
v It+1,i = λc
+ ρ0 D B
n j=1

∀c ∈ {A, B} , ∀i.
(13)

Convergent Equilibrium
Note, by symmetry, whenever any electoral equilibrium exists, a convergent electoral equilibrium exists.
In this case, the first-order conditions (13) can be even further simplified. For any convergent electoral
equilibrium (It+1 , It+1 ) , It+1 must satisfy
"
1+

ρ0

!

1
2 D̄ (It )

2

#
d (It,i ) v 0 (It+1,i ) = λ

∀i

(14)

8 The requirement that a candidate’s budget constraint need only be satisfied in expectation can be thought of as a close
approximation to a state-contingent reality when n is large, or by assuming the candidates have access to some kind of actuarily
fair insurance.
exp x
9 In particular, the result below follows primarily from two facts: first, that P A +P B = 1; and, second, if f (x, y) =
,
t,i
t,i
exp x+exp y
then
∂f
∂f
= f (1 − f ) = −
.
∂x
∂y
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where D̄ (It ) ≡

Pn

i=1

d (It,i ) is total donations from all citizens to the two candidates. The representation

above follows from the fact that in a convergent equilibrium both candidates receive an equal amount of
donations and votes (in expectation).
For the remainder of this section, I assume that every election features a unique electoral equilibrium which
is convergent.

Political Influence
Equation (14) provides a way to microfound the political process (equation 1). Note, we can also think of
equation (14) as being the first-order condition of the following weighted utilitarian maximization problem:

max
Ĩ∈Rn
+

( n
X

)
n
  1X
γ (It,i ; It ) v I˜i :
I˜i = I¯
n
i=1
i=1

where
γ (It,i ; It ) ≡ 1 +

ρ0

!

1
2 D̄ (It )

2

d (It,i )

(15)

is the political influence of citizen i at time t.
Recall, in the political process assumed in section 1 the political influence function depended only on one
individual’s income. Equation (15) does not satisfy this definition, since the political influence function also
depends on aggregate donations, D̄ (It ), which is itself influenced by the distribution of income.
To justify the political influence function of section 1 thus requires a further assumption that citizen donation
preferences are homothetic. That is to say, they spend a constant fraction of their income on donations:

d (It,i ) ≡ αIt,i

for some α ∈ (0, 1) .

This formulation ensures that total donations are constant across all income distributions,

¯
D̄ (It ) = αI,

thus eliminating any need to address the question of how changes in the income distribution affect the
marginal value of campaign spending. It also implies that the political influence function is linear

γ (It,i ; It ) = 1 + ρ0
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α  α
I¯
It,i ,
2
2

providing a rationalization for my focus on this special case in section 1.3.

3

Redistribution via Nonlinear Income Taxation

In this section, I extend the model discussed above to the case where the only available technology for
redistribution is a nonlinear income tax. Section 3.1 shows that the evolution of the nonlinear income tax in
a political system like that described in section 2 can be described using the standard ABC-style formulas of
optimal tax theory. However, it is very difficult to derive any analytical results about the full tax schedule,
even using such characterizations. In section 3.2, I side step these analytical difficulties by focusing on
the key research question motivating this paper: under what conditions will democratic redistribution lead
to plutocracy? To answer this question, I focus on the predictions my model makes about top tax rates.
Generalizing results from section 1, I show taxation of the richest members of society is only feasible if the
coefficient of relative risk aversion among the rich exceeds the elasticity of political influence with respect to
after-tax income. I also demonstrate that, under a range of assumptions, the elasticity of political influence
is proportionate to the elasticity of political donations with respect to after-tax income. This provides a
possible justification for donations caps: when there is uncertainty about the effects of other policies, only
donation caps can ensure that taxation of the rich is politically feasible.

3.1

Setup

Citizen Economic Behavior
Suppose there is a continuum of citizens who differ in their wage rate w. Let F (w) be the distribution of
wages. A citizen with wage rate w chooses taxable income z, political donations d, and other consumption c
to solve
z
n
o
max φ (c, d) − h
: c + d = z − T (z)
c,d,z
w
where T (z) is a nonlinear income tax.
The assumption of additive separability of the utility function implies that a wage w citizen’s choice of taxable
income can alternatively be thought of as solving the problem
n
z
o
max u (I) − h
: I = z − T (z)
z
w
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where I is after-tax income and
u (I) ≡ max {φ (c, d) : c + d = I}
c,d

is the value of the agent’s consumption-donation problem when they have after-tax income of I. This also
makes it clear that all citizens with the same after-tax income I make the same choice of political donations
d (I). I shall make extensive use of this alternative perspective below.
Let z (w; T (·)) be the choice of taxable income a wage w agent makes at the tax schedule T (·), let I (w; T (·))
be the corresponding after-tax income, and let

V (w; T (·)) ≡ u (I (w; T (·))) − h

z (w; T (·))
w



be the indirect utility function of an citizen with wage w for a given tax schedule T (·).

Citizen Political Behavior
B
Following the same approach as section 2, I assume that a wage w citizen with random utility shocks A
t , t



votes for candidate A in the election at time t if and only if





A
B
B
V w; Tt+1
(·) + ρ DtA + A
+ B
t > V w; Tt+1 (·) + ρ Dt
t

and that a wage w citizen who votes for candidate A also sends their political donations d (I (w; Tt (·))) to
candidate A. If we once again adopt the assumption that the random utility shocks are iid Extreme Value
Type II, we get binomial logit expressions for vote probabilities as in section 2.

Politician Behavior
Our two political candidates now compete in the election at time t by proposing the next period’s nonlinear
c
income tax schedule. In particular, candidate c’s policy in the time t election, Tt+1
(·), may be any nonlinear

function in the set {T (·) : R (T (·)) = 0} , where
Z
R (T (·)) ≡

T (z (w; T (·))) f (w) dw

is the revenue from the tax schedule T (·). For tractability, I will also assume that any such schedule is twice
continuously differentiable and ensures the the second-order condition
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dz(w;T (·))
dw

≥ 0 for all w is satisfied.

If the politician’s objective is to maximize their expected vote share (as in section 2), and we assume there is
a convergent equilibrium, then we can once again show that the equilibrium policy at time t + 1 solves the
weighted utilitarian maximization problem
Z
max
T (·)



γ It (w) ; D̄t V (w; T (·)) f (w) dw : R (T (·)) = 0

(16)

where It (w) ≡ I (w; Tt (·)) is the time after-tax income of a wage w citizen under the time t tax schedule,
R
D̄t ≡ d (I (w; T (·))) f (w) dw is aggregate donations under that tax schedule, and
ρ0

γ (I; D) ≡ 1 +

1
2D

2

!
d (I)

(17)

is the political influence of citizen with after-tax income I when aggregate donations are D.

Equilibrium Tax Schedule
Because (16) is simply the familiar social planner’s problem from the study of optimal nonlinear income
taxation, we can characterize the equilibrium tax schedule using the standard ABC formula. Because I have
assumed additively separable preferences, the marginal tax rates of the schedule at time t + 1 will be satisfy
0
Tt+1
(zt+1 (w))

1−

0
Tt+1

(zt+1 (w))

where Ezw ≡

=

Ezw
0
Ez1−T

w ∂zt+1
zt+1 ∂w



1 − F (w)
wf (w)



u0 (ct+1 (w))

Z

∞

1−
w

!

γ It (m) ; D̄t u0 (It+1 (m))
λt+1



1
u0

(It+1 (m))
0

is the elasticity of taxable income with respect to the wage rate, Ez1−T ≡

f (m) dm
1 − F (w)
(18)

1−T 0 ∂zt+1
zt+1 ∂(1−T 0 )

is the elasticity of taxable income with respect to the net-of-tax rate, and
Z
λt+1 ≡

∞


γ It (m) ; D̄t u0 (It+1 (m)) .

0

3.2

When Is Taxation of the Rich Politically Feasible?

Equation (18) is useful, but the task of fully characterizing the evolution of the income tax schedule via
the political remains quite difficult. But such a complete characterization may not be necessary to answer
the fundamental question at the heart of this paper: when is democracy susceptible to a collapse into
plutocracy? Put another way, under what conditions is taxation of the very richest members of society
politically sustainable. To answer this question, we can examine the predictions of this model regarding top
tax rates.
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Suppose that as w → ∞ citizen preferences become isolelastic,


1−σ

u (I (w)) →



I (w)
1−σ

and

h

z (w)
w


→

z(w)
w

1+ 1e

1+

1
e

,

and Pareto parameter converges to a constant
wf (w)
→ α.
1 − F (w)
Then top income tax rates are characterized by
0
Tt+1
(zt+1 (w))
1+e 1
=
· · It+1 (w)−σ
0
(zt+1 (w))
1 − Tt+1
e
α

Z

∞
w

!


γ It (m) ; D̄t It+1 (m)−σ
f (m) dm
1
1−
. (19)
λt
It+1 (m)−σ 1 − F (w)

Taxation of the very rich is only occurs at time t + 1 if the right-hand side of this expression is weakly
increasing in the wage rate at the top of the wage distribution, because then (19) implies that


0
Tt+1
(zt+1 (w))
d
= 0.
0
dw 1 − Tt+1
(zt+1 (w))

(20)

0
If condition (20) is satisfied, then the marginal tax rate converges to some constant Tt+1
(zt+1 (w)) → τt+1 ≤ 1

at the top of the wage distribution. If condition (20) is violated on other hand, marginal tax rates diverge to
0
an infinite marginal subsidy (i.e. Tt+1
(zt+1 (w)) → −∞), and positive taxation of the rich will not occur at

time t + 1.10
Note, one way to ensure condition (20) holds is to adopt an analogue of the standard optimal tax theory
assumption that welfare weights converge to a constant at the top of the wage distribution. In particular,
suppose that at time t + 1 we have that as w → ∞,

−σ
γ It (w) ; D̄t It+1 (w)
→ γ̃t+1 .
λt

(21)

Then, borrowing standard arguments from optimal tax theory with isoelastic preferences, equation (19)
implies that the top marginal income tax rate at time t + 1 will satisfy
τt+1
1 (1 + e) (1 − γ̃t+1 )


=
1 − τt+1
e
α − (1+e)σ

(22)

1−σe

10 Note, the marginal tax rate cannot diverge to an infinite positive level because agents will not continue to work if marginal
tax rates exceed one.
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or
τt+1 =

(1 + e) (1 − γ̃t+1 )

.
(1 + e) (1 − γ̃) + e α − (1+e)σ
1−σe

(23)

So when condition (21) holds, the political equilibrium at time t+1 will feature finite top tax rates characterized
by (20).
To better understand condition (21), note that

i
0

wIt+1
(w)
d h
wIt0 (w) It (w) γ 0 It (w) ; D̄t
−σ

γ It (w) ; D̄t It+1 (w)
−
< 0 ⇐⇒
σ < 0.
dw
It (w)
It+1 (w)
γ It (w) ; D̄t
i

−σ
γ It (w) ; D̄t ct+1 (w)
= 0 at the top, then γ̃t+1 is some non-negative constant and the top tax
h
i

−σ
d
rate is described by equation (22). If dw
γ It (w) ; D̄t ct+1 (w)
< 0 at the top, then γ̃ = 0, and the top
h
i

−σ
d
tax rate is still described by (22), and is the revenue-maximizing rate. If dw
γ It (w) ; D̄t ct+1 (w)
>0
If

d
dw

h

at the top, then taxation of the rich is not politically feasible.
With isoelastic preferences and a constant marginal tax rate at the top it can be shown that limw→∞
0
wIt+1
(w)
limw→∞ It+1
(w) .

wIt0 (w)
It (w)

=

Thus, we obtain the striking result that taxation of the rich is politically feasible only

if the coefficient of relative risk aversion for the rich is smaller than the elasticity of the political influence
function,

It (w) γ 0 It (w) ; D̄t

σ ≥ lim
.
w→∞
γ It (w) ; D̄t

(24)

This extends a key result from section 1 (see, for example, proposition ??) to a much richer setting.

4

Conclusion

This paper introduces a simple model of democratic redistribution and shows that a political system which
has some bias towards the preferences of citizens with higher incomes may, in the long-run, produces either
egalitarian or plutocratic outcomes depending on two key factors: how responsive citizens’ political behavior
is to their receipt of additional income and, how sensitive their political influence is to their income. In the
context of this model, small difference in initial conditions can lead to large difference in long-run economic
inequality. Moreover, the level of economic inequality in a given time period may provide little information
about the long-run level of inequality.
This paper remains a work in progress. In future drafts, I intend to expand on my existing results for both
the pure redistribution model and the nonlinear taxation model. Additionally, I will explore how diminishing
returns to campaign spending influence the model’s long run behavior.
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