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Abstract

Unlike what Meltzer and Richard (1981) assume, and due to ine¢ cient in-kind transfers,

the administrative costs of enforcement and redistribution, the tax payers cost of compli-

ance and non-compliance, what tax payers paid for income redistribution is never com-

pletely redistributed. Extending their model, we study the relationship between inequality

and redistribution when there are endogenously determined ine¢ ciencies (leakage) in re-

distributive institutions. The level of leakage is decided on in a constitutional period by

a designing voter that ranks higher than median. By increasing the cost of redistribution,

the leakage reduces future median�s demand for equilibrium redistribution; it also increases

the incentives to work and the future income. In societies with high (low) levels of initial

inequality, the designing voter sets ine¢ cient (e¢ cient) redistributive institutions. Since

the past inequality reduces the demand for redistribution (through leakage) and current

inequality increases the demand for redistribution, the net e¤ect of inequality on redistri-

bution is not clear. This provides an explanation for the weak correlation between income

inequality and equilibrium redistribution obtained in many cross-country regressions.
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nous labor supply
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1 Introduction

In their seminal model of political economy of income redistribution, Meltzer and Richard

(1981), hereafter MR, assume that the total payment by taxpayers is exactly equal to the total

income (re)distributed. The actual redistribution, however, is never that e¢ cient. Jacoby

(1997), for example, notes that a free lunch supplement program in Jamaica is valued at

around $158 by the households, while it costs $400 to the state. In addition to ine¢ cient in-

kind transfers, the administrative cost of enforcement and redistribution, the taxpayers�cost

of compliance when the tax code is complex as well as their cost of non-compliance (bribes

and fees) when evasion or avoidance is possible, all contribute to the discrepancy between the

cost of income redistribution to the taxpayers and its bene�t to those who receive it. Below,

we refer to this discrepancy as leakage (and, sometimes as the ine¢ ciency in redistributive

institutions).

In this paper, we �rst extend the model in MR by adding some exogenous leakage. Then,

we further extend it by endogenizing the leakage. Under an exogenous level of leakage, we �nd

that (by increasing the cost of redistribution) leakage reduces equilibrium redistribution. Yet,

the existence of leakage does not necessarily change the main prediction of MR, the mean-to-

median-income-ratio (MMIR) hypothesis, in a cross country regression. If all countries have

the same level of leakage, the model with leakage, too, predicts that the countries with higher

levels of inequality (as measured by the pre-tax MMIR) will redistribute a higher fraction

of their aggregate income. Since the anecdotal evidence suggests that the level of leakage

varies signi�cantly among countries, we endogenize the level of leakage by assuming that the

(e¢ ciency of) redistributive institutions were set up in a constitutional period (or, when tran-

sitioning to democracy) by a designing voter. With this second extension a possible theoretical

explanation for the weak empirical support for the MMIR hypothesis emerges.1

We assume that the designing voter ranks higher than the median in the initial income (or,

productivity, as the wage is the only source of income in MR) distribution.2 The designing

voter can set neither the fully ine¢ cient institutions nor the perfectly e¢ cient institutions.

The latter is not available, while the former is not sustainable, �always a majority will support

a reform targeting such a large degree of ine¢ ciency. But, in between these two extremes,

there exist a continuum of alternatives for the designing voter to choose from. Under the

simplifying assumption that the individual elasticities of labor supply are constant, we �nd that

1See Borck (2007) for a review of some of these empirical studies. The lack of evidence also could be due
to problems with the data employed. Instead of the post-redistribution incomes commonly used, Milanovic
(2000) uses pre-tax incomes and �nds weak support for the MMIR, �but employing similar data and a non-
parametric regression, Pecoraro (2014) fails to �nd any support. Another data problem is that due to non-
uniform participation in elections the pre-tax income level of the actual median voter (and, thus, the MMIR) is
di¢ cult to identify.

2See, Engerman and Sokolo¤ (1997), Acemoglu, Johnson and Robinson (2000) and the following literature
for a similar approach to institutions.

2



the designing voter�s optimization problem always has a corner solution. If his productivity

is higher (lower) than a threshold, the designing voter will set up the most (least) ine¢ cient

redistributive institution available (Proposition 1). The intuition for this result is that, leakage

reduces both how much tax payers pay for income redistribution and how much they receive

as the result of redistribution. The cost (lower demogrant) is the same for everyone but the

bene�t (lower taxes) increases in the productivity (or, wage income) of the designing voter.

For the voter with the threshold productivity, the cost and bene�t are equal to each other.

To see how this result could explain the lack of evidence for MMIR hypothesis, consider

two societies h and l, with (resp.) high and low initial income inequality. If in both societies

the designing voter ranks the same (above the median, but not too much) in the productivity

distribution, then in l (h) his productivity would be below (above) the threshold, so l ends up

with e¢ cient redistributive institutions and redistribute a higher fraction of its income than

h which ends up with highly ine¢ cient redistributive institutions and little redistribution.

Therefore, in a cross section of countries with su¢ cient variation in initial inequality, we

expect at least two3 groups of countries with di¤ering levels of leakage, and within each group

the MMIR hypothesis to hold. Yet, when one pools data from two or more groups without

any control for leakage, the extended MR model studied here has no clear prediction on the

correlation between inequality and redistribution.

Our result that countries with initial economic or political inequality may end up with

highly ine¢ cient redistributive institutions is relevant not just for the weak empirical evidence

for MMIR hypothesis. Several issues in the literature are studied under the assumption that

the state redistributes in the most e¢ cient way possible. For example, while discussing whether

the distributional aspects of the law should be kept in mind when the laws are designed, Kaplan

and Shavell (1994) argue that when the income is redistributed through the income tax there

is only a single distortion, i.e., the state redistributes in as e¢ ciently as possible, while the

using the law to redistribute would lead to a �double distortion.�Likewise, in his discussion of

the e¤ectiveness of constitutional constraints, Evrenk (2009) assumes that if such constraints

are not imposed, then the political actors with the power to impose these constraints will not

use any other instrument to limit the size or the growth of the government. If the alternative

to constitutional constraints are redistributive institutions with built-in ine¢ ciency, however,

the constraints may be welfare improving.

Even the speci�c literature on inequality, redistribution and institutions is extensive. Here

we brie�y discuss previous studies particularly related to general income redistribution with en-

dogenously determined ine¢ ciency in redistributive institutions.4 Closest to our work, Aysan

3More, if for di¤erent countries the least and the most e¢ cient institutions available were di¤erent.
4Dixit and Londregan (1995; 1996), Acemoglu and Robinson (2001), and Becker and Mulligan (2003) are

also related, but they focus on ine¢ ciencies in targeted redistribution (price supports and subsidies to ine¢ cient
sectors). These are outside of the scope of the MR model and, thus, our extension.
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(2005) provides several explanations for the lack of empirical support for the MMIR hypoth-

esis, including endogenously determined ine¢ ciency of redistributive institutions in a setup

with income maximizing voters and a log-normal income distribution. Using theoretical analy-

sis instead of numerical simulations, our paper provides a more formal framework for that

explanation.

Chong and Gradstein (2007), too, study the relationship between income redistribution, in-

equality, and institutions. They study a dynamic model in which the labor supply is exogenous

and income is redistributed through rent seeking (from poor to rich). Ine¢ cient institutions

increase the return from rent seeking and bene�t richer individuals at the expense of the poor.

The quality of institutions in their model is voted on in every period. Their decisive voter

is richer than the median due to political bias. Despite several di¤erences in the modelling

assumptions, the authors, too, �nd that the institutional quality converges to the lowest (high-

est) possible levels of e¢ ciency with high (low) initial inequality. They also present empirical

evidence on the persistence of both inequality and low institutional quality, even though these

institutions are not necessarily redistributive ones.

Acemoglu, Ticchi, and Vindigni (2011) show how public good production can be manip-

ulated through patronage politics, and their model can easily be interpreted as a model of

income distribution (utility is linear in both public and private good consumption). They

consider a society with three groups of people, poor, rich, and the bureaucrats; the collected

tax revenue depends on how hard bureaucrats work, while the labor supply of the rest is ex-

ogenous. With su¢ cient inequality, there is an equilibrium in which the state collects little

tax revenue (and, thus, redistributes little), supported by a coalition of the bureaucrats and

the rich as both parties bene�t from the low e¤ort by bureaucrats. If one assumes that the

rich and the bureaucrats are numerous enough to form a majority, then the idea of patronage

politics in Acemoglu, Ticchi, and Vindigni (2011) can explain ine¢ ciency in government as

the equilibrium outcome of one period political competition without any need for institutions.

However, both anecdotal and empirical evidence suggest that especially when transititioning

to democracy limits to redistribution were set.

Karl (1990) mentions the �elite pacts�in several Latin American countries, setting hurdles

against redistribution when transitioning to democracy. There, too, is a converse relationship

between inequality and redistribution: the higher is the inequality, the higher is the protec-

tion against redistribution that the elite would demand to allow a transition to democracy.

Illustrating this point with a global data set, Albertus and Menaldo (2014) show that if the

elites are politically weak during the transition to democracy, then there is a positive correla-

tion between democracy and redistribution. They also discuss many ways in which elites bias

democratic institutions.
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2 The model

There is a continuum of individuals of measure one, indexed by their productivity x 2 R+.
Their distribution is characterized by the c.d.f. F (x). Each individual has preferences over

two normal goods: a composite consumption good, c, and leisure, l. These preferences are

represented by a continuous, twice di¤erentiable, and strictly concave utility function U(c; l).

Each individual is being paid according to his productivity, working n units of time, the

individual with productivity level x earns a pretax income of y(x) = xn. Then he pays an

income tax at the �at rate t, and receives the demogrant R from the collected tax revenue.

Consumption is equal to the disposable income, (1� t)xn+ R. The time endowment of each
individual is normalized to one; thus, leisure is given by l = 1� n.

For given t and R, an individual with productivity level x chooses n to maximize u((1 �
t)xn+R; 1� n), leading to the �rst order condition

uc(�xn+R; 1� n)�x� ul(�xn+R; 1� n) � 0 (= 0 if n > 0), (1)

where

� = 1� t:

Equation (1) implicitly de�nes the labor supply of the individual with productivity x as a

function of the demogrant and after-tax wage rate, n(R; (1� t)x). It also follows from (1) that

an individual will not work (subsist on payment R) if and only if his productivity level is less

than the threshold

x0 =
ul(R; 1)

uc(R; 1)(1� t)
. (2)

Thus, the aggregate (and, average) pre-tax income is equal to

y =

Z 1

x0

xn(R; (1� t)x)dF (x), (3)

As in MR, we impose the following assumption.

Assumption 1 (Constant Aggregate Elasticities): The partial elasticities of aggregate

income with respect to R and � are constant with

@y

@R

R

y
= �R and

@y

@�

�

y
= �� for all R and � .

We use �R and �� instead of �(y;R) and �(y; �) used in MR, to simplify the notation. More

important, we use R (not r) to denote the demogrant, because we consider the possibility of
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ine¢ ciency in redistribution (or, leakage). Formally, we have

R = (1� �)ty,

where � 2 [0; 1) denotes the level of leakage. Since there is no leakage in MR (they have r =
ty), the model in MR is a special case of the model we study with � = 0.

One can interpret � as the fraction of resources wasted due to ine¢ cient in-kind redistribu-

tion, a measure of administrative ine¢ ciency, the deadweight loss of tax evasion and avoidance,

or the cost of tax compliance. To emphasize the latter two interpretations, one could rewrite

the model with R = ty, while assuming that a taxpayer gives up e¤ectively a t
1�� fraction of

his pre-tax income when the o¢ cial tax rate is t. None of our results would change under that

alternative formulation.

To solve for the equilibrium tax rate and redistribution level for a given �, we follow the

same steps as in MR, �see Meltzer and Richard (1981, p. 920-22).5 We can simply follow

these steps because introducing the leakage to the model does not violate the single-crossing

property of the voter preferences. That is, the slope of a voter�s indi¤erence curve in (R; t)

space (vt=vR) is still equal to xn(x), where v(:) is the indirect utility function that follows from

(1). Since that slope is an increasing function of productivity, the existence of a unique voting

equilibrium is guaranteed. The equilibrium tax rate is the one most preferred by the median

voter.

Let xd denote the voter with the median productivity (and, thus, with the median income),

and let m = y=yd denote the ratio of the mean income to the median income.6 Then the most

preferred tax rate of the median voter is

t =
(1� �)m� 1 + �R

(1� �)(1 + �� )m� 1 + �R
. (4)

From (4), we obtain the following comparative statics.

Lemma 1 (i) For a given level of leakage, equilibrium tax rate and fraction of total income re-

distributed increases in the mean-to-median income ratio (MMIR), @t
@m =

(1��)(1��R)��
((1��)(1+�� )m�1+�R)2 >

0.

(ii) For a given MMIR, equilibrium tax rate and fraction of total income redistributed

decreases in leakage, @t@� = �
(1��R)m��

((1��)(1+�� )m�1+�R)2 < 0 and
@(R=y)
@� = �t+ (1� �)@t(�;m)@� < 0.

Part (i) of Lemma 1 implies that in a cross country regression, the extended model, too,

gives rise to the MMIR hypothesis when all countries have similar levels of leakage. If, as the

anecdotal evidence suggests, � is not the same in every country, then this is not true anymore:
5To save space we do not report detailed calculations here. They are available upon request.
6As in MR, we focus on the case in which xd > x0 (the median voter works) and m > 1.
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ine¢ ciency in redistribution reduces the median voter�s demand for redistribution (Part (ii) of

Lemma 1). Next, we endogenize the level of leakage.

To endogenize the level of leakage, we assume that the (e¢ ciency of) redistributive institu-

tions are determined by a designing voter in a constitutional period. The designing voter may

be di¤erent from the median voter. To simplify the calculations we assume that he is able to

set long lasting rules and regulations (institutions), and he is able to calculate the e¤ects of

these on equilibrium tax rate and redistribution in a deterministic world.7

Formally, he solves

max
�2[�;�]

uD(R(�;m(�)) + xDn(�; xD)(1� t(�;m(�)); 1� n(�; xD)); (5)

where � > 0 and � < 1 denote, respectively, upper and lower bounds on the leakage. Such

bounds are reasonable, because a minimum level of leakage may be unavoidable due to admin-

istrative costs and redistributive institutions that are too ine¢ cient may not survive the future

attempts to reform.

Using the Envelope Theorem and (1), one can show that the marginal utility from the

leakage for the designing voter is given by

dUD(:)

d�
= (� dt

d�
yD +

dR

d�
)
@UD(:)

@c
, (6)

where yD = xDn(�; xD) is the future income of the designing voter.

We know that the marginal utility from consumption is positive, therefore to sign dUD(:)
d� ,

we need to sign � dt
d�yD +

dR
d� . For this, note that

dt

d�
=
@t

@�
+
@t

@m

dm

d�
(7)

dR

d�
= �ty + (1� �)t dy

d�
+ (1� �)y dt

d�
(8)

dm

d�
=
1

yd

dy

d�
�m 1

yd

dyd
d�

(9)

dy

d�
=
@y

@R

dR

d�
� @y
@�

dt

d�
(10)

dyd
d�

=
@yd
@R

dR

d�
� @yd
@�

dt

d�
(11)

7All of these assumptions can be reasonably weakened without any qualitative e¤ect on our main result.
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Solving these �ve equations, and manipulating the solutions, we �nd

dt

d�
=

�m�� (1� t(1� �)mydR)
((1� �)(1 + �� )m� 1 + �R)2 � (1� �)�� (1� �R)((yR �mydR)� 1

yd
(y� �myd� ))

(12)

dR

d�
=

�ty
1� �R

+
dt

d�
yd (13)

dm

d�
=

�tm
1� �R

�R � "Rd
(1� �)t +

dt

d�
(
�R � "Rd
(1� �)t �

(�� � "�d)m
1� t ) (14)

where ydR = xd
@n(R;xd�)

@R , yd� = xd
@n(R;xd�)

@� ; "Rd =
@n(R;xd�)

@R
R

n(R;xd�)
and "�d =

@n(R;xd�)
@�

1�t
n(R;xd�)

.

Without further restriction, we cannot determine the sign of � dt
d�yD +

dR
d� in (6), and,

thus, cannot identify the solution to the optimization problem in (5). If, in addition to the

Constant Aggregate Elasticities assumption in MR, we assume that the individual elasticities

are constant, then we have a well de�ned solution. Formally, our assumption is as follows.8

Assumption 2 (Constant Individual Elasticities): The elasticities of individual labor sup-

ply are constant for working population. That is, for all n(R; x�) > 0, we have

@n(R; x�)

@R

R

n(R; x�)
= "R and

@n(R; x�)

@�

1� t
n(R; x�)

= "� :

Assumption 2 allows us to solve the optimization problem for the designing voter because

imposing a restriction on individual elasticities while there is already a restriction on aggregate

elasticities has strong implications on who works and how much. For individual elasticities to

be constant while the aggregate elasticities are constant, a change in the tax rate or in the

demogrant must a¤ect how much an individual works, but not whether he works. Then, the

set of people who work does not depend on R and � (but, how much they work does).9 Thus,

if the aggregate income changes at a constant rate, so should the aggregate labor supply: the

latter is simply the former multiplied by the productivities of the workers that participate in

the labor force. But, then the set of workers and, thus, the mean-to-median income ratio are

independent of the degree of leakage.10 Formally,

8Constant Individual Elasticities assumption di¤ers from the Constant Aggregate Elasticities in two di-
mensions: individual vs. aggregate and income vs. labor supply. The second di¤erence is arti�cial. Con-
stant Individual Elasticities can be written in terms of pre-tax income instead of individual labor supply.
To see why, simply note that the elasticities of pre-tax income of a working individual i can be written as
@yi(R;xi�)

@R
R

yi(R;xi�)
= @n(R;xi�)

@R
R

n(R;xi�)
and @yi(R;x�)

@�
1�t

yi(R;x�)
= @n(R;x�)

@�
1�t

n(R;x�)
, where yi(R; xi�) = xin(R; xi�).

9So, this is a strong assumption. In its defense we can say what MR states in defense of their Constant
Aggregate Elasticities assumption: we expect that our results will still hold when the individual elasticities are
not constant, but have limited variation.
10Even though m does not change, the income inequality as measured by any other measure that satis�es

Dalton Principle, e.g. Gini Coe¢ cient, will. As � increases such measures will �nd higher income inequality.
This is because, under Constant Individual Elasticities the set of working people do not change in �, while we
do have dy

d�
> 0, �see the proof of Proposition 1 for more on that.
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Lemma 2 When both the aggregate and individual elasticities are constant, each of the indi-

vidual elasticities is equal to the corresponding aggregate one (�R = "R and �� = "� ). Moreover,

an increase in leakage changes the pre-tax incomes, but not their ratios. Particularly, we have
d(yD=yd)

d� = 0 and dm
d� = 0.

Lemma 2 is proved in the Appendix. Using it, we solve (5) and establish our main result.

Proposition 1 There exists a threshold productivity level x� such that for any xD < (>)x�,

the designing voter chooses the lowest (highest) possible leakage he can. This productivity

level lies strictly between the mean (among the working population) and median productivity

(
R1
x0
xdF (x) > x� > xd).

The proof of Proposition 1 is provided in the Appendix. To summarize it, Constant In-

dividual Elasticities is a su¢ cient condition for both the tax rate and the demogrant to be

decreasing in leakage when the income is endogenous.11 Thus, an increase in leakage brings a

bene�t (lower taxes) at the cost of a lower demogrant. Then, by (6), any level of leakage will

be desirable for a designing voter with su¢ ciently low productivity (income), and, it will be

undesirable for a designing voter with su¢ ciently high productivity (income). For productivity

levels in between, the marginal utility from leakage is �rst decreasing then increasing. This is

because, due to lower taxes and demogrant the designing voter�s income increases in leakage,
dyD
d� > 0. Thus, for designing voters whose productivity is neither too high nor too low, the

utility function is U-shaped in leakage, and the optimal level of leakage depends on whether

uD(�) is larger than uD(�). Furthermore, the di¤erence between uD(�) and uD(�) decreases

in xD, with uD(�) = uD(�), at xD = x�. Therefore when the designing voter�s productivity

level is exactly x�, he is indi¤erent between � and �, but this is a non-generic case.

Note that other than saying it is above the median productivity and below the average

productivity among the working population, we cannot identify the productivity threshold

x� unless we have the functional form for the utility (and, thus, solve for xD that makes

uD(�) = uD(�)). Yet, what we want to emphasize is the implications of the existence of such

a threshold, and not the actual level of the threshold. This is because modifying some of the

modelling assumptions with other ones, e.g., the designing voter facing some uncertainty about

his future productivity, would change the threshold but not that implication.

To see the implication of Proposition 2 that can explain the lack of empirical evidence

for MMIR hypothesis in cross�country regressions, consider two countries, i and j, where

the productivity distribution in j has been obtained by moving some of the mass just above

the median in i to both below and well above the median. Thus, productivity distribution

11For the case with exogenous income, Lemma 1 already states that result. Also note that even for the
endogenous income case, the Constant Individual Elasticies assumption is much stronger than necessary.
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in country j has a lower median and a higher average. Assume that the set of available

institutions for both countries are the same, i.e., [�i; �i] = [�j ; �j ]. Also assume that the

designing voter comes from the same percentile of productivity distribution in both countries,

and that percentile is above the �fty percent (the median) but not too much. By choosing

that percentile for the designing voter�s productivity appropriately we can have xD to be above

the threshold in Proposition 2 in j while it is below the corresponding threshold in i.12 Then,

country i will end up with better institutions (�i), and j will end up with the worse institutions,

�j . If the di¤erence between these two types of redistributive institutions (the distance �j��i)
is su¢ ciently large, then the low inequality country i will redistribute a higher fraction of its

income in equilibrium.

The above example illustrates how endogenous institutions may help explain the lack of

empirical support for the MMIR hypothesis in cross-country regressions. It also illustrates

that endogenously determined institutions do not necessarily lead to a failure of the MMIR

hypothesis; we need additional assumptions. We discuss these brie�y below.

First, the relative ranking (of the productivity, and, thus, income) of the designing voter

must be above the median but not too much above it. Because, only then the productivity of

the designing voter would fall above (below) of the threshold productivity when the level of

inequality is high (low). If the designing voter�s productivity always falls on the same side of

x� (if he is always the richest person, or if he is always the median), then independent of the

degree of inequality, the leakage will be the same throughout the world. Then, by Lemma 1,

the model studied here, too, would always give rise to the MMIR hypothesis.

Second, and related to the �rst point, in our argument it is implicitly assumed that the

designing voters in di¤erent societies will have the same rank (are from the same percentile) in

the income distribution. That particular assumption is not necessary to make our point. All

we need is that the relative ranking of the designing voter should not be strongly and negatively

correlated with income inequality. Because, if the designing voters in countries with high (low)

inequality were relatively poor (rich) then country i (j) in the above example would choose the

most (least) e¢ cient redistributive institutions, further strengthening the predictions of MR.

This assumption can be justi�ed as follows as well. As long as we let the designing voter to be

someone with above the median income, we are e¤ectively allowing political power to depend

on economic power when it comes to setting up the institutions.13 Then, it is reasonable to

expect that the relative ranking of the designing voter to increase as the income inequality

12The corresponding threshold will be di¤erent for i, but in the direction desirable for our argument: in i the
median is higher and the average is lower.
13This could happen, for instance if the voters with low income (productivity) do not have the right to vote

or do not have the necessary information to choose the best institutions for their own economic interest, when
the institutions were designed.
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increases.

Third, we assume that the available institutions for the designing voter are identical in

di¤erent countries. What matters is that the least e¢ cient institution available in (the high

inequality country) j is not more e¢ cient than the most e¢ cient institution available in (the

low inequality country) i. Otherwise, the designing voter in j will choose the least e¢ cient

institution, but that will be still more e¢ cient than the most e¢ cient institution in i. Apart

from such drastic variations in the institutions available, the available lower or the upper

bounds for the e¢ ciency are likely to be di¤erent in di¤erent countries.14 As a result, there

will be several (not just two) sets of countries with di¤erent leakage levels. Our analysis predicts

that within each set the MMIR will hold, but comparing two countries from di¤erent sets, it

may or it may not.

3 Conclusion

In this paper we explore the implications of endogenous ine¢ ciency in redistributive institutions

within the framework of the standard models of income redistribution in Meltzer and Richard.

The predictions of the extended model studied for cross-country regressions are more nuanced.

An appropriate test of our model requires identifying the level of ine¢ ciency in redistributive

institutions in di¤erent countries. Due to the lack of reliable and comprehensive data on the

e¢ ciency of redistributive institutions for a large set of countries, this is left for future research.

4 Appendix

Proof of Lemma 2. Since n(R; x0�) = 0, by Leibnitz�rule, we have yR =
R
x0
x@n(R;x�)@R dF (x)

and y� =
R
x0
x@n(R;x�)@� dF (x). Using the de�nitions of "R =

@n(R;x�)
@R

R
n(R;x�) and "� =

@n(R;x�)
@�

1�t
n(R;x�) ,

we can rewrite these as

yR =
R
x0
x"R

n(R; x�)

R
dF (x) = "R

y

R
(15)

y� =
R
x0
x"�

n(R; x�)

1� t dF (x) = "�
y

1� t (16)

Using equations (18) and (19) in the de�nitions of aggregate elasticities, �R = yR
R
y and

�� = y�
1�t
y , we have

�R = "R and �� = "� . (17)

Next, we show that as � changes, the ratio yD
yd
remains unchanged, i.e., d(yD=yd)d� = 0. Note

14Because, for example, the variations in the designing voter�s political power, �see Albertus and Menaldo
(2014).

11



that
d(yD=yd)

d�
= (

dn(R;xD�)
d� n(R; xd�)� dn(R;xd�)

d� n(R; xD�)

(n(R; xd�))2
)
xD
xd
,

where dn(R;xD�)d� n(R; xd�)�dn(R;xd�)
d� n(R; xD�) = (

@n(R;xD�)
@R

dR
d��

@n(R;xD�)
@�

dt
d�)n(R; xd�)�(

@n(R;xd�)
@R

dR
d��

@n(R;xd�)
@�

dt
d�)n(R; xD�). Rearranging this as

dR
d� (

@n(R;xD�)
@R n(R; xd�) � @n(R;xd�)

@R n(R; xD�)) �
dt
d�(

@n(R;xD�)
@� n(R; xd�)� @n(R;xd�)

@� n(R; xD�)), and using the de�nitions of "R and "� , we have
dR
d� ("R

n(R;xD�)
R n(R; xd�)�n(R; xD�)"R n(R;xd�)R )� dt

d�("�
n(R;xD�)
1�t n(R; xd�)�"� n(R;xd�)1�t n(R; xD�)) =

0. Thus,
d(yD=yd)

d�
= 0:

Finally, we show that dmd� = 0. Note that, using (9), (10), and (11), we have

dm

d�
=
1

yd
((
@y

@R
�m@yd

@R
)
dR

d�
� (@y
@�
�m@yd

@�
)
dt

d�
) (18)

Using (18), (19), and rewriting m@yd
@R as mxd"R

n(R;xd�)
R , and m@yd

@� as mxd"R
n(R;xd�)

R , we have
dm
d� = 0.

Proof of Proposition 1. Using Lemma 2, we can simplify (12) as dtd� =
�m�� (1��R)

((1��)m(1+�� )�1+�R)2 <

0, and, thus, dUD(:)d� as
dUD(:)

d�
= Ey

@UD(:)

@c
; (19)

where

E = (
�1

1� �R
(1� �)m� 1 + �R

(1� �)m(1 + �� )� 1 + �R
+ (
yD
yd
� 1) �� (1� �R)

((1� �)m(1 + �� )� 1 + �R)2
). (20)

Note that the sign of dUD(:)d� depends only on the sign of E. Also note that, by Lemma 2, the

ratio yD
yd
does not change in �, it only depends on the ratio of the productivities of designing

and the median voters.

When yD
yd
6 1, at every �;m; �� ; and �R we have E < 0, and, thus, dUD(:)d� < 0. Therefore,

when the designing voter�s productivity is less than the median, he sets � = �.

When yD
yd
> 1, there are three cases. First, for yDyd >

((1��)m(1+�� )�1+�R)((1��)m�1+�R)
�� (1��R)2 + 1,

we have dUD(:)
d� > 0 for all �. Therefore, the designing voter sets � = �. Second, for yD

yd

su¢ ciently small, yDyd <
((1��)m(1+�� )�1+�R)((1��)m�1+�R)

�� (1��R)2 + 1, we have dUD(:)
d� < 0 for all �.

Therefore, the designing voter sets � = �.

Third, for yDyd between the two bounds mentioned above, i.e.,

((1� �)m(1 + �� )� 1 + �R)((1� �)m� 1 + �R)
�� (1� �R)2

<
yD
yd
�1 < ((1� �)m(1 + �� )� 1 + �R)((1� �)m� 1 + �R)

�� (1� �R)2
.

(21)
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we show that UD(�) is �rst decreasing and then always increasing. For this case, by continuity

we have dUD(:)d� � 0 at some �0 (otherwise, the optimal � would simply be �). Since the sign of
dUD(:)
d� depends only on the sign of E, and E > 0 is a su¢ cient condition for dEd� > 0, for the

same individual dUD(:)d� > 0 for all � 2 (�0; �). Likewise, for � small enough, we have dUD(:)d� < 0.

Thus, UD(�) is U shaped: its �rst decreasing, then increasing. Therefore, in the third case the

designing voter will set � = � when uD(�) > uD(�), and � = � when uD(�) < uD(�), where

uD(�) = uD(R(�) + xDn(�; xD)(1� t(�); 1� n(�; xD))).
Let x� denote the productivity level for the designing voter under which uD(�) = uD(�).

Since dUD(:)d� is a continuous and increasing function of � and yD (and, thus, xD), we know that

x� exists and it is unique. Then, we have the desired result.

Above, we �nd that the threshold productivity is above the median. Now, we show that

it is below the mean. As (6) shows, this depends on how the average after tax income,

(1�t)y+(1��)ty = (1��t)y, changes in �. Di¤erentiating w. r. to �, we have d[(1��t)y]d� = (1�
�t) dyd��ty��y

dt
d� = (1��t)(

@y
@R

dR
d� �

@y
@�

dt
d�)�ty��y

dt
d� = (1��t)(

�R
(1��)t

dR
d� �

��y
1�t

dt
d�)�ty��y

dt
d� .

Using (13), we have, d[(1��t)y]d� = ty( (1��t)(1��)t
��R
1��R � 1) +

dt
d�y(

(1��t)�R
(1��)mt �

(1��t)��
1�t � �). Note that

dt
d� < 0 and

(1��t)�R
(1��)mt �

(1��t)��
1�t �� < 0, thus, if (1��t)(1��)t

��R
1��R �1 � 0, then we have

d[(1��t)y]
d� > 0.

So, we only need to sign d[(1��t)y]
d� for the case (1��t)

(1��)t
��R
1��R � 1 < 0. That is, for

��R
(1��) <

t
1�t .

The solution to the median voter�s optimal tax rate problem implies t
1�t =

1
��
(1 � (1��R)

(1��)m).

Thus, ��R
(1��) <

t
1�t =

1
��
(1 � (1��R)

(1��)m). Therefore, the set of parameters we are looking for can

be characterized as

��Rm�� < (1� �)m� (1� �R).

For this case, d[(1��t)y]d� = y[ (1��t)(��R)�(1��)t(1��R)(1��)(1��R) + dt
d�(

(1��t)�R
(1��)mt �

(1��t)��
1�t � �)], where dt

d� =
�m�� (1��R)

((1��)m(1+�� )�1+�R)2 under the Constant Individual Elasticities Assumption. Using the fact

that t = (1��)m�1+�R
(1��)(1+�� )m�1+�R , and simplifying, further, we have

d[(1��t)y]
d� = y

(1��R)
((1��)m�(1��R))(�� (1��R)2(m�1)�1)+m�� (�� (1��R)2((1��)m�1)��R)

((1��)m(1+�� )�1+�R) :

Then, all we need to show is that

((1� �)m� (1� �R))(�� (1� �R)2(m� 1)� 1) > �m�� �R(
�� (1� �R)2((1� �)m� 1)

�R
� 1):

As noted above, we are studying the case in which ((1 � �)m � (1 � �R)) > �m�� �R. For
�� (1� �R)2(m� 1)� 1 >

�� (1��R)2((1��)m�1)
�R

� 1, we need (m� 1) > (1��)m�1
�R

. Since �R < 0,

this holds.
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