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This dissertation explores the role of efficiency of redistributive institutions (ERI)
on redistribution. The first substantive essay proposes a theoretical model to explain the
lack of strong empirical evidence in favor of a positive relationship between income
inequality and redistribution. This chapter first shows that even exogenously given ERI
affects the relationship between income inequality and redistribution. Then, it introduces
three specifications to endogenize ERI. In these various specifications, increasing
inequality reduces the ERI when (1) ERI is an increasing function of average income or
(2) political influence on ERI is positively associated with income or (3) the median voter
has some prospect of upward mobility. There is one common element in these various

specifications. While income inequality increases the pressure for redistribution it also



increases the incentive to reduce the efficiency of redistribution in order to constrain
aggregate redistribution. Hence, the main conclusion is that one needs consider these
conflicting effects in order to account for the puzzling lack of strong empirical evidence
for a positive relationship between income inequality and redistribution.

The second substantive essay empirically analyzes the role of efficiency of
redistributive institutions on redistribution in the form of social security and welfare
spending. When measures of ERI are incorporated into the existing empirical
specifications of income inequality and redistribution, cross-sectional and panel data
regressions show that the ERI significantly increases redistribution. However, we find
weaker evidence for the role of income inequality on redistribution. Income inequality
does not appear to be strongly significant in various specifications of the redistribution
equation. Based on this evidence, this chapter concludes that ERI plays an important role
in redistribution but this effect does not resolve the fiscal policy puzzle that is
emphasized in the theoretical chapter. Moreover, this chapter also explores the
determinants of ERI. Our empirical results confirm the theoretical model that an increase
in GDP per capita and democracy increases ERI. However, there is less convincing
evidence for the negative role of income inequality on the ERI. Among the other

determinants of ERI, freedom of the press and trade openness improve ERI considerably.
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1. Chapter 1: Introduction to the Dissertation

Economists have long been interested in the determinants of redistribution. The
main focus in the redistribution literature appears to be the effects of income inequality
on aggregate redistribution. In spite of both theoretical and empirical contributions to
investigate the determinants of redistribution, an important gap remains in the literature,
which is the effect of efficiency of redistributive institutions on redistribution. This
dissertation is an attempt to show that the state apparatus with its redistributive
institutions plays a major role in determining the size of redistribution.

This dissertation conceptually contributes to the existing literature by first
differentiating between two types of inefficiency. One is in the process of taxation and
another is in the redistribution stage. The first inefficiency occurs in the process of
taxation due to the disincentive effect of taxation on supplying effort and on the
accumulation of capital. This type of inefficiency is widely considered in analyzing
income inequality and its relationship to redistribution in the literature. However, this
dissertation also draws attention to a second type of inefficiency which takes place during
the process of redistributing tax revenue back to society. This inefficiency is related to
the functioning of redistributive institutions.  Since governments implement the
redistribution, how efficiently governments are run in the process of redistribution
emerges as a second type of inefficiency. Interestingly, this distinction has not been
made in the existing literature and the latter type of inefficiency has been omitted in

existing studies.



The theoretical chapter of this dissertation first points out the lack of consensus
between empirical and theoretical studies of income inequality and redistribution. While
theoretical papers show that income inequality increases redistribution, empirical studies
fail to confirm the same result. The theoretical chapter later shows that even an
exogenously given efficiency of redistributive institutions (ERI) affects the relationship
between income inequality and redistribution. This chapter also introduces three
specifications to endogenize ERI. In these various specifications, increasing inequality
reduces the ERI when (1) ERI is an increasing function of average income or (2) political
influence on ERI is positively associated with income or (3) the median voter has some
prospect of upward mobility. There is one common element in these various
specifications. While income inequality increases the pressure for redistribution, it also
increases the incentive to reduce the efficiency of redistribution in order to constrain
aggregate redistribution. Thus, the main conclusion of the theoretical chapter is that one
needs to consider these conflicting effects in order to account for the lack of strong
empirical evidence of a positive relationship between income inequality and
redistribution.

The empirical chapter of this dissertation analyzes the role of ERI on
redistribution. In this chapter, redistribution is mainly approximated with social security
and welfare expenditures by the governments. We utilize the indices of ‘Quality of
Bureaucracy’ and ‘Control of Corruption’ from the International Country Risk Guide to
quantify efficiency of redistributive institutions. When measures of ERI are incorporated
into the existing empirical specifications of income inequality and redistribution, cross-

sectional and panel data regressions show that ERI significantly increases redistribution.



This result is robust to alternative specifications of the empirical model as well as to
alternative data sets. However, we find weaker evidence for the role of income inequality
on redistribution. Income inequality does not appear to be strongly significant in various
specifications of the redistribution equation. Based on this evidence, this chapter
concludes that efficiency of redistributive institutions plays an important role in
redistribution but this effect does not resolve the fiscal policy puzzle that is emphasized
in the theoretical chapter.

The empirical chapter further explores the determinants of ERI emphasized in the
theoretical chapter. Our theoretical model shows that income inequality reduces ERI and
ERI is a positive function of the average income. It also implies that more democratic
countries reach a higher level of ERI as long as more democracy indicates more political
power for the median voter. A section of the empirical chapter focuses on testing these
predictions in addition to analyzing some other possible determinants of ERI, such as
freedom of the press. Our empirical results in this section confirm the theoretical model
that increases in GDP per capita and democracy increase ERI. On the other hand, there is
less convincing evidence for the negative role of income inequality on ERI. Among the
other determinants of ERI, freedom of the press and trade openness improve ERI

substantially.



2. Chapter 2: The Shadowing Role of Redistributive Institutions in the Relationship

Between Income Inequality and Redistribution

2.1. Introduction

Italy has a more equal income distribution than the Dominican Republic.
However, Italy has redistributed 14 percent of its GDP for social security and welfare
expenditure over the last thirty years, whereas the corresponding figure for Dominican
Republic is only 0.8 percent.  This observation is quite contrary the predictions of
economic models.  Existing theoretical models suggest that higher income inequality
generates more redistribution in favor of the poor. While a positive relationship between
income inequality and redistribution has been suggested much earlier (Meltzer and
Richard 1981), with the advent of endogenous growth models®, a resurgence of interest in
income inequality and redistribution took place in 1990s. The main purpose of the
related endogenous growth papers was to explain the casual relationship between income
distribution and growth. In addition, these studies have also implications for income
inequality and redistribution, given that redistribution typically emerges as the main
channel from income inequality to growth. The common theme in these political
economy models is that higher income inequality leads to higher redistributive pressure
and redistributive pressure affects growth.

Even though there exists a strong theoretical presumption in favor of a positive

relationship between income inequality and redistribution, empirical studies fail to

! See, for instance, Bertola (1993, 1998), Banarjee and Newman (1993), Saint-Paul and Verdier (1993),
Perotti (1993), Perrson and Tabellini (1994), Galor and Zeira (1993), Alesina and Rodrik (1994), Aghion

and Bolton (1997), Chiu (1998), Benabou (2000), Rigolini (2003).



confirm this positive relationship (Benabou 1996, Perotti 1996, Milanovic 2000). This
lack of empirical evidence motivates this study to analyze income inequality and
redistribution relation by considering the efficiency of redistributive institutions (ERI).
Existing explanations® for this failure overlook the role of ERI on the relationship
between income inequality and redistribution.

This study shows that inefficiency of redistributive institutions can limit the
aggregate redistribution in the economy. Furthermore, the current study provides a
model where income inequality reduces the ERI while increasing the pressure for
redistribution and thereby presents an explanation for the aforementioned empirical
puzzle.

This study also contributes to the literature by distinguishing two types of
inefficiencies. The first one occurs at the taxation stage. Taxing income reduces agent’s
incentive to supply effort or factors of production and hence generates deadweight losses.
This case is the main form of inefficiency emphasized in existing studies like McGuire
and Olson (1996) and Harms and Zink (2003). This study draws attention to the second
type of inefficiency, which has been overlooked so far in analyzing the income inequality
and redistribution relationship. This type of inefficiency emerges in the process of
redistributing the tax revenue back to society. EXxisting political economy models ignore
the redistributive institutions in the redistribution process and simply assume that all tax
revenues are redistributed back to society without any change in the total value.

However, in reality, governments play an active role in the redistribution process. Hence,

2 See Harms and Zink (2003) for the detailed literature review.



how governments run their redistributive institutions emerges as another form of
inefficiency and needs to be taken into account.

Anecdotal evidence from Latin America by De Ferranti et al. (2004)° also
confirms our idea that income inequality reduces government effectiveness by generating
political inequality, clientelism, and state capture by the elite. Moreover, inefficiency in
redistributive institutions in turn adversely affects aggregate redistribution, for instance in
the Dominican Republic (Keefer 2002).

The literature on inefficient redistribution is also related here. The central issue
in this literature is to explain why most redistribution in practice takes an inefficient
form. Coate and Morris (1995) attribute inefficient transfers to imperfect information.
Politicians exploit the voters’ imperfect information to make transfers to their favorite
groups.  Acemoglu and Robinson (2001-a) assert that inefficient redistribution is
employed in order to maintain future political power. Drazen and Limao (2004)
emphasize that inefficient transfers increase the bargaining power of the government.
Finally, the commitment to inefficient forms of redistribution emerges as a way to
constrain redistribution (Becker and Mulligan 2003). Similarly, in this current study, the
inefficiency in redistributive institutions generates inefficient redistribution and thereby
constrains the redistributive pressure of the poor.

This chapter is organized as follows. Section 2.2 introduces the benchmark
model. Section 2.3 analyzes a model where ERI is a positive function of average national

income. Two stage specifications where the political power is proportional to income

® The World Bank Publication, “Inequality in Latin America Breaking with History?” provides an extensive

analysis of the role of income inequality on governance and redistribution especially in chapter 5.



and the prospect of upward mobility hypothesis are investigated in Section 2.4. Finally,
Section 2.5 concludes. Detailed proofs, arguments for the political power of the wealthy,

and some extensions are relegated to the Appendix.

2.2. The Model

In this section, we explain the model in two steps. First, we take the ERI as
exogenously given and show that ERI plays an important role in determining aggregate
redistribution in the economy. Next, we endogenize ERI in several ways. First, we use
the assumption of Azariadis and Lahiri (2002) that ERI is a positive function of average
income. In this specification, income inequality increases the prevailing tax rate in the
economy. Then, the higher tax rate reduces the average income due to the disincentive
effect of taxation, and the decline in average income reduces ERI. This section shows
that income inequality determines not only the equilibrium tax rate but also the ERI.

Other explanations of how income inequality can influence the ERI rely on a
common assumption that ERI are determined prior to the effective tax rate in the
economy. We emphasize the same theme across various alternatives. The common
element in these alternative explanations is that the decisive voter in determining ERI is
wealthier or expects to be wealthier than the median voter who chooses the tax rate in the
second stage. Moreover, all these explanations share a common motivation: since the
wealthy disproportionately bear the burden of taxation, they have incentives to constrain
redistribution by reducing the benefits of redistribution for the poor.

Among these various mechanisms, we first follow Benabou (1996 and 2000) in

the first stage, we deviate from standard median voter hypothesis and analyze the



possibility that the political power in determining the ERI is proportional to income.
When political influence in changing institutions is proportional to income, the wealthy
become more powerful in designing the redistributive institutions. Since the wealthy
disproportionately bear the burden of redistributive income tax in the second stage, they
attempt to manipulate the redistributive institutions in the first stage in order to constrain
the redistributive taxation in the second stage.

In other explanations, we do not deviate from the median voter hypothesis but we
introduce uncertainty about individual’s future income. Due to this uncertainty, even
though the aggregate income distribution does not change over time, the median voter in
the first stage becomes willing to set up a lower ERI. The median voter in the first stage
expects to be wealthier in the second stage. Since income distribution stays the same, the
median voter of the first stage actually expects not to be the median voter in the second
stage. Hence, he/she manipulates ERI in his/her self-interest when he/she has the power
in the first stage.

The results here are also established without deviating from median voter
hypothesis. The prospect of upward mobility (POUM) offers an alternative.  In the
POUM hypothesis, when individuals’ expected future income is a concave function of
their current income, the current median voter expects to be wealthier than the future
median voter and hence attempts to reduce ERI to constrain future redistribution.

In all of these different explanations, income inequality also increases the
incentive to reduce ERI in order to constrain the redistributive pressure that rises with
income inequality. In the model, while higher income inequality increases the

redistributive pressure, it also increases the incentive of the decisive voter to reduce the



ERI. Therefore, the final effect of income inequality on redistribution depends on the

relative magnitude of these two opposite effects.

2.2.1. The Benchmark Model

The economy is populated by a large number of individuals. Population size is
normalized to one. All individuals have identical preferences, and they obtain utility

only from their own consumption. The utility function of individual i is given by

Ui =Q-T)y (M) +aTy(T) (1)

where 0<T <1 and « >0 denote the income tax rate and ERI respectively. Each

individual is assumed to be endowed with a different skill level. When individuals work,

they receive income, y; proportional to their skill before taxation. The individuals pay

a flat tax rate T and receive aTy(T) from redistribution.
In terms of notation, y,(T) differs from y, and indicates the post tax level of

income of individual i. The model incorporates the disincentive effect of taxation as a
decline in individual income®. In the model, this disincentive effect of taxation for

individual i is characterized as

* The disincentive effect of taxation is already widely accepted in the literature. Therefore, in the model, we
do not attempt to endogenize this assumption. However, without going into the details, one can think of the
most apparent reason why the higher tax rate reduces the taxable income in the economy. People will have

less incentive to work if they know that some of their earnings are going to be taxed away anyway. Hence,



oy;(T)
<0 2)

Following Benabou (2000), we adopt the following functional relationship

between tax rates and income to account for the disincentive effect of taxation.

yi(T)=ye™" 3)

Equation 3 indicates that with the introduction of taxation, each individual’s
income changes in proportion to e where be[0]1] represents the extent of the

disincentive effect in the model®.

Since our main objective is not to explore the adverse effects of taxation on
individuals’ income, we do not attempt to endogenize disincentive effect in the model.
Actually, this issue has been already explored by the previous studies as labor-leisure
trade off by Meltzer and Richard (1981) and consumption-capital accumulation trade off
by Perrson and Tabellini (1994). In this study, we prefer to be more general in defining

the disincentive effects of taxation in order to incorporate these various reasons for

they will substitute working with leisure and their post tax income, which is y, (1) will be less than their

income before taxation, which is y; [Meltzer and Richard (1981)]. One can also think of alternative

explanations such as in Perrson and Tabellini (1994)’s model of the distortionary effects of taxation on

capital accumulation.
*The restriction which is b <1 is required to find an interior solution for T" €[0,1]. Note that when

b =0 there is no disincentive effect and when b =1 the disincentive effect reaches its highest level in the

model.
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disincentive effect of taxation. Hence, our formulation of disincentive effect, for
example, implicitly incorporates labor-leisure trade off in the following manner. Increase
in taxation reduces benefit of working due to decline in net income and subsequently
reduces the utility of an individual. On the other hand, increasing leisure due to working
less increases the utility of the individual. However, as a final outcome, adverse effect of
working less and making less income dominates the positive effect of increasing labor.
Moreover, the disincentive effect of taxation has to be in the model. Otherwise, the
median voter always chooses an equilibrium tax rate of one as long as he/she has lower
than mean income (Harms and Zink, 2003).

Similarly, y and y(T) denote the average income of the economy before and

after taxation respectively. Average post-tax income also changes in proportion to e™

and can be written as

()= [ye di=ye™ (@)

i=0

A higher tax rate reduces the tax base, y(T) in the economy. Average income in
the economy without taxation is denoted as y and represents the aggregate tax base.
In Equation 1, each individual's income is taxed at the same rate T. Aggregate tax
revenue is then redistributed back to the society equally. Since the tax burden is
proportional to income but redistribution is the same for each individual, the wealthy
disproportionately bear the burden of taxation while the poor benefit from this taxation

and redistribution process.

11



Unlike the existing literature, redistribution in equation 1, R=aTy(T) also

depends on the efficiency of redistributive institutions, which is characterized by the
parameter « . Hence, Equation 1 incorporates two types of inefficiency from the taxation
and redistribution process. The first occurs in the taxation stage, as a positive tax rate
generates inefficiency by creating a disincentive to work. The reduction in « emerges as
a second type of inefficiency that occurs during the process of redistribution. In the
current model, we first want to distinguish these two types of inefficiencies in taxation
and redistribution stages, and secondly we want to show that inefficiencies in the
redistribution stage, represented as a reduction in «, also play a role in constraining
aggregate redistribution®.

One can think of the following example to motivate variations in the parameter « .
Suppose that to redistribute tax revenues, a government establishes a social security and
welfare administration.  This branch of government hires new employees to run the
redistributive programs.  But due to lack of competency of civil servants or due to
corruption, suppose the social security and welfare administration wastes some of the
government revenue in redistributing it back to the society. For instance, suppose that
the program constructs a new building to carry out redistribution to the needy, but pays

more than necessary for the construction of the building due to their incompetence or

® Existing political economy models ignore efficiency of redistributive institutions and assume that all the
tax revenue is redistributed back to society. Therefore, they analyze the special case of equation (1) when
o is equal to one. However, we only require & >0. When « >1, there are economies of scale or
positive externalities in redistribution. For example, one can think of health care expenditure for the poor as
a form of redistribution. There can be gains from providing health care facilities at the aggregate level, and

hence « can exceed one.

12



corruption.  This represents a decline in « because the needy only benefit as much as
the real value of the building. The ERI also declines when government officers receive
their salaries without generating a corresponding benefit to the recipients of
redistribution.  Actually, the parameter « can be very broadly considered to capture
various forms of inefficiencies in redistribution stage.

We first assume that individuals take « as given and then they aim to maximize
their utility with respect to tax rates. Each individual has a preferred tax rate, depending
on their level of income. Then, the question is who determines the equilibrium tax rate in
the economy. In the model here, the median voter is assumed to have decisive power in
determining equilibrium tax rate. Hence, the median voter maximizes Equation 1 with

respectto T by setting

U _ Hn() (1—T)—ym(T)+ay(T)+aT—aya(TT) =0

oT oT
where
T) o(y.e™ )
8yén_]{ ) — (ygT ) =_byme bT =_bym (-I-)
and

yT)_oye™) o
orT  or bye ™ =-by(T)

and finds his/her preferred tax rate as

T L +1 (5) where 0<b<1

“1-ayly, b

One may also notice that the equilibrium tax rate decided by the median voter

depends on the aforementioned two types of inefficiency. First, when the disincentive

13



effect of taxation is high, the median voter reduces his or her preferred tax rate, as

E;Lb:—bizso. Second, ERI affects the equilibrium tax rate. Whether T* has an

interior solution in [0,1] depends on « and b. The condition 1+b<ay/y, sﬁ IS

enough to obtain an interior solution for T* €[0,1]. When bis low and/or « is high,

there is a corner solution at T* =1. In this case, the disincentive effect is not big enough
to deter radical redistribution and/or efficiency of redistribution is so high that the median
voter benefits from radical redistribution.

The income inequality in this study is defined as the ratio of mean income to
median income. Definitely, this definition has its limitations. However, it is the most
common measure of income inequality in existing income inequality and redistribution
studies. For example, pioneering work of Meltzer and Richard (1981) uses this definition
for income inequality. Other influential papers in this topic such as Saint-Paul and
Verdier (1993), Perrson and Tabellini (1994) Benabou (2000) also follow Meltzer and
Richard in their definitions of income inequality. In spite of this common use of income
inequality measure, one may define the income inequality in different ways. Hence, in
discussing the definition of income inequality, Ray (1998) points out that “it is difficult to
have complete unanimity in this subject” (p. 174). However, mean to median income
ratio satisfy at least three of the four common assumptions which need to be satisfied in
constructing Kuznet’s curve. Our definition of income inequality always satisfies the
unanimity, population and relative income principles. However, Dalton principle is not
always satisfied. For example, even though a regressive transfer worsens the income

distribution, it may not change the mean and median incomes. Given the widespread use
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of this definition, we decide to adopt the mean to median ratio as our measure of income
inequality in the theoretical model.
Now we can state a widely accepted conclusion of the political economy literature

on the income inequality and redistribution relationship.

Proposition 1:

Income inequality increases both the equilibrium tax rate and the aggregate level of redistribution

oT” oR
R=aT"y(T"). Inother words: () ——— >0 and (i) ————>0
o(Y/Yn) o(Y/Ynm)
Proof:
N 0T : o :
Q) W>O; We only consider the case when we have an interior solution
Y/ Yn

where T* €[0]. In Equation 5, one can think of income inequality as the difference
between mean income and median income. When the median voter’s income is further
away from the mean income, income inequality, y/y,, increases. When we take the
derivative of equilibrium tax rate with respect to income inequality, we find the following
expression:

a’ a S
a(y/ym) (1_ay/ym)2

0. Hence, income inequality increases the equilibrium tax

rate QED.

(i) i>0; given that R=aT"y(T"), one may think that because of the

oY/ Ym)
disincentive effect, aggregate redistribution may not always increase with higher income

inequality, while equilibrium tax rate increases. In other words, T" increases with
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¥/Y., while ¥(T")can be declining with higherT". So redistribution may even decline
with higher income inequality or there might be some Laffer curve relation between
income inequality and redistribution. However, when b <1, the increase in T always
dominates the decline in y(T "), and hence aggregate redistribution always increases with

income inequality. This can be seen with the following expression

&R _ T &y(T) oT _ ar
- = - T —= = T)—[1-bT]>0 OED.
v Vet ot sy, T ¥ Wyt Z0e

Now, we concentrate on how « affects the median voter’s preferred tax rate and
aggregate redistribution for a given level of income inequality. In this section, we do not
attempt to endogenize a but analyze the effect of exogenously given « on T, which

has been ignored in the literature. Then, our second proposition follows as

Proposition 2:

An increase in the efficiency of redistributive institutions, ¢ , increases both the equilibrium tax rate

*

LI and(ii)@zo.
a oa

and the aggregate redistribution; that is, (i)

Proof:

aaT >0; when one takes the derivative of T" with respect to « in Equation 5, the
o

(i)

following expression, which is always positive, is obtained:

o ¥/Yn
oa (1_ay/ym)2

>0. QED.
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(ii)Z—R >0; when one takes the derivative of R =aTy(T) with respect to « , the
o

following expression is obtained:

R_ Ty FMT _g () — I g
o~ VM) YD) ol Zoroe = YT ey (D) g oz (-Th)

This expression is always positive given that b €[0,1] and T" €[0,1] QED.

Both the equilibrium tax rate and aggregate redistribution decrease for lower
values of . Therefore, one can conclude that ERI plays a role in limiting the amount of
redistribution, and should be taken into account when considering relationship between
inequality and redistribution.

One can think of the following example to see the hazard of ignoring the ERI in
analyzing the income inequality and redistribution relationship. Consider two countries
with the same average tax rates and average incomes but different levels of income
inequality. If one ignores the possibility that « may differ in these two countries, one
would conclude that redistribution does not have a robust relationship with income
inequality. Suppose, however, « is lower for the country with higher income inequality,
let’s say for Country 1. This difference implies lower aggregate redistribution for
Country 1. Although tax rates and average incomes are same in the two countries,
Country 1 will have less aggregate redistribution due to lower values of « , which can be
seenas R, =, T'y(T")<e,T'y(T")=R, because o, <«,.

This example carries important insights as to why existing literature cannot find a

robust positive relationship between income inequality and average tax rates. For

example, Perotti (1996) attempts to test the implications of political economy models

17



directly by regressing income inequality on average and marginal tax rates. In this
paper, the optimal tax rate emerges from Equation 5 as a function of the interaction term
of « and a measure of income inequality. This interaction term is ignored to in existing
econometric studies and thereby constitutes a potential reason for the failure to confirm

the prediction that higher inequality should increase redistribution.
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2.3. Income Inequality and ERI When ERI is a Positive Function of Average Income

So far, the main purpose here has been to show that exogenously given efficiency
of redistributive institutions plays a significant role in determining the equilibrium tax
rate and aggregate redistribution.  In this section, we endogenize « by following
Azariadis and Lahiri (2002) and assuming that « increases with average income’.
Under this assumption, income inequality determines both T* and «", simultaneously®.
Higher income inequality increases taxation and hence reduces average income due to the
disincentive effect of taxation, and this reduction in average income also reduces «" .

This assumption appears to be quite reasonable considering that higher income
countries appear to have better governance in general. Azariadis and Lahiri (2002) also
draw attention to this issue. They provide a model explaining why wealthy countries
choose better governance. In Azariadis’ and Lahiri’s model, high ability bureaucrats
have to be paid a higher wage than their less able counterparts. However, high ability
bureaucrats generate better governance, which translates to a higher «* in our context.
The wages paid to bureaucrats constitute the cost of government. Azariadis and Lahiri

show that as long as the cost of government rises less than proportionately with income,

" North (1981) also states that “as the scale of economic activity expands, better institutions become
affordable, and hence government performance should improve” (p. 224). In addition, see La Porta et al.

(1999).

8 T"and a" denote the equilibrium tax rate and equilibrium efficiency of redistributive institutions

prevailing in the economy.
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then as national income rises, government operations become less expensive and high
income countries find better governance to be more affordable.

With this assumption, one can see that income inequality has a direct positive
effect on equilibrium tax rate. But the loop does not end there. Since higher income
inequality leads to higher T and higher T simultaneously reduces the average income
due to a disincentive effect, one expects to see lower «” in more unequal countries.
Under this framework, income inequality does not directly reduce «® but does so
indirectly by increasing taxes and simultaneously reducing average income in the
economy.

To model this idea, we assume that the disincentive effects holds as in the original
model, hence y,(T)=y,e™ and y(T)=ye™ . We further assume that the functional
relationship between y(T) and « has the following form:

a(a,y,T)=ay(T)=aye™ where a>0
In other words, we assume that « is an increasing function of the average

income. First, the equilibrium tax rate must be found under this assumption. Again the

median voter maximizes his/her utility given in Equation 1 with respect to tax rate,

impliying:
v, e (M) N(T) 0o () v _
T Y, (T)+(@-T) T +oy(T)+aT T +67(T) aT y(T)T =0

and finds the equilibrium tax rate” as

° See the Appendix for derivations.
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T 1+b-a"y/y,
b(l-2a"Y/Y,)

(6)

With this background, we can state our third proposition.

Proposition 3:
When efficiency of redistributive institutions is a positive function of average income, an increase in

income inequality reduces equilibrium efficiency of redistributive institutions.

Proof:

The equilibrium tax rate in Equation 6 depends on «*, and «" in turn depends on T~.

Hence, one needs to perform comparative static analysis in order to analyze the effects of
income inequality on T* and «”. Moreover, given that «is a function of y and vy, .,
either y or y, needs to be kept constant, while the other one changes in order to

represent income inequality.

1-When y is Constant

When y remains constant, a decline in y, increases income inequality given that

y >y, . Hence, in order to show that income inequality increases T" and reduces «",

* *

we need to show that the following expressions hold: (i)% <0 and (ii)ai >0.

m m

The first order condition above can be rewritten as

F(e",T;a,b,V,y,)=-1-b+bT " +a"y/y, —2abT"y/y, =0
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oF

Using or =— Y , we show in the appendix that
Ny  OF

T’

+ Y
- —-(1+2b

_ m <0
&, blA-2a"V/y,) +a" V/y,+2abY/y,]

and

(@)? L 1+ 2b)

*
oa "

_ >0.
&, [-2a"V/y,) +a"V/y,+2aDY/y,]

2-When vy_ is Constant

When vy, is kept constant, an increase in y increases income inequality, given that

Yy >y, . Hence, in order to show that income inequality increases T" and reduces «",

we need to show that the following expressions hold: (i)i >0 and (ii)ai <0.

m

oF
. OT" 0y L :
Using E =~ we find in the Appendix that
oT”

* 20" L (14 2b)
ot y

_ m >0
&y bll-2a"y/y,) +a ¥y, +2abY/y,]

and

oa”

2’y (1+2b)
- Y <0.
&y [-22"y/y,) +a"§/y, +2a'by/y,]
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Proposition 3 has an interesting implication. An increase in average income
improves ERI unless the income distribution becomes more unequal. This result suggests
that growth at the expense of increasing inequality can indeed reduce the ERI due to the

increasing redistributive pressure.

2.4. Income Inequality and Efficiency of Redistributive Institutions in Two Stages

Considering that institutions are persistent, it seems reasonable to examine two-
stage models in which redistributive institutions are determined prior to taxation. Hence,
the second type of explanations rely on the assumption that «* is determined priorto T".
A common element in this type of models is that the decisive voter in the first stage
attempts to reduce «” to constrain redistributive taxation in the second stage. Under this
alternative setting, we endogenize «" in several ways.

First, the wealthy may have more political power in the first stage than in the
second stage. We follow Benabou (1996 and 2000) in modeling this idea. Political
power is assumed to be proportional to income in the first stage, so that the wealthy have
disproportionate influence over a”. Since the tax rate will be decided by the median
voter in the second stage, the decisive voter, being wealthier than the median voter, tends
to reduce «” in order to constrain redistributive pressure in the second stage. Hence,
higher income inequality also implies higher political inequality, and leads to lower ERI.

An alternative two-stage model relies on the uncertainty about an individual’s

own income but complete certainty about the income distribution. We show that income

*

inequality can reduce a” when the median voter’s expected future income is a concave
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function of his/her current income. Benabou and Ok (2001) explain the lack of
redistribution by referring to the median voter’s prospect of upward mobility (POUM).
In Benabou’s and Ok’s model, the only policy variable that affects redistribution is the
tax rate. Similar to their model, our model carries the same idea of POUM but with an
alternative mechanism. In our model, the POUM affects redistribution through
influencing the determination of «". The median voter chooses a lower «” due to his
POUM in the second stage. Moreover, income inequality again exaggerates the POUM
effect and leads to further reduction in «" .

Before exploring these various explanations in detail, we want to draw attention
to a common motivation of these alternative explanations so that one will not be diverted
in the remainder of this chapter. Then, the common underlying motivation in these
various specifications can be stated as to constrain the future redistributive pressure that

arises with income inequality.

2.4.1. Institutional Equilibrium in Two Stages

Each individual has a preferred level of « and T depending on his/her income.

Therefore, in each stage, individuals maximize their utility with respect to choice
parameter of that stage. It is quite reasonable to assume that " is determined prior to

T", given that it is harder to change institutions as compared to tax rates. Since a” is
chosen in the first stage, the only choice variable left to the individuals in the second

stage is the tax rate. Moreover, in the second stage, we assume that median voter
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hypothesis holds. Therefore, in the second stage, the median voter’s problem is exactly
the same as before when « is given exogenously.

Determination of «* is more interesting because the decisive voter in the first
stage knows that his/her choice of « in the first stage persists in the second stage and
affects the median voter’s choice of T*. Being aware of this influence, the decisive voter
maximize his/her utility with respect to « , while considering the effects of his/her choice
of « on T*. Hence, the decisive voter maximizes his/her utility given in Equation 1'°

with respectto « :

oU, _ oyy(T)ar B ar 8_T oy(T) oT
e - o7 g —@Q-T) d(T) + ay(T)+Ty(T)+ ol ——= . =0

and finds the following expression for " as

. T

_ 7
Z(A-bT")(Y,/Yn -1 "

where

_ T Y/Yn
oa (l_a(y/ym)2

S S
1_ay/ym

Given that T* and z also contain «" in their expression, Equation 7 denotes the

implicit solution for . The model becomes interesting when the decisive voter’s actual

or expected income in the first stage differs from the median voter’s income. Since it is

1 The choice of & becomes enacted in the second stage. Hence, we can just concentrate on the

individual’s utility function in the second stage.
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certain that the median voter is decisive in the second stage, the only question is the
actual or expected income of the decisive voter in the first stage.

Next, we explore two scenarios in which the decisive voter’s expected or actual
income may differ from the median income and show that income inequality exaggerates
the motive to constrain taxation. However, before explaining these models in detail, we
introduce a log-normal income distribution to make our results analytically tractable. We
conjecture that the implications of the model would be valid for other types of income

distributions.
2.4.2. Log-Normal Distribution

Let a continuum of agents i €[0,1] have log-normally distributed income vy, , so
that In(y,) is normally distributed with mean x>0 and variancec’>0,
y; =logn(u,o®)or In(y;) =~ N(u,0%).

The log-normal distribution of income is a good approximation for the empirical
income distribution and will lead to analytically tractable results (Benabou and Ok,

2001). The log-normal distribution has also nice properties. First, the log-normal

distribution has a non-negative range 0<y, <+oo. It also allows for an unambiguous

definition of inequality as increases in o shifts the Lorenz curve outward. This variance

also measures the distance between median income and mean income. The mean and

1,
. . . . . HAO .
median levels of a log-normal distribution are given by e 2 and e”, respectively and

26



1
o2

thus —~—e2’ . A mean preserving spread in a log-normal distribution can be
Y

1,
characterized when y=e™ is kept constant and ym:em 2 is declining, due to

increasing o”.
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2.4.3. When Political Power on ERI is Proportional to Income

When the efficiency of redistributive institutions is determined in the first stage,
we model the political process by following Benabou (1996 and 2000) and analyze the
case when political power is proportional to income. Similar to Benabou (1996 and
2000), we do not seek to explain the source of wealth biases in political institutions but
only to model them in a convenient manner'!. Therefore, the model explicitly formalizes
departures from the one-person, one-vote ideal.

Instead of assuming that the voter at the 50" percentile of the income distribution
is decisive, let the agent located at the p™ percentile be the decisive voter. The most
likely case is when p>1/2 and corresponds to a system biased against the poor due to,

for instance, wealth restricted franchise or unequal lobbying power. In the model, each

agent has political weight in proportion to their income w,(y;). When an agent’s weight

depends on the absolute level of his/her income, the pivotal voter corresponds to the
. i In(yy)—n, . . .
income level y, defined by ¢(—=——)=p, where ¢ is the cumulative distribution
O
function of a standard normal distribution. Equivalently, one can define
-1 _a In(yd)_:u : _ au+do? i
¢~ (p)=A=—"5—— and write y, =€ . A positive value of A corresponds to a
O

positive wealth bias in the political institutions. For example, the case 41=0.5

corresponds to a one-dollar, one-vote rule.

1 In the Appendix, we first put forward some arguments and examples for why the wealthy may have more

political power. Then, we explain why the wealthy may not be able to reduce tax rate directly.
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Having identified the decisive voter in the second stage, we can now solve for the

institutional equilibrium by putting the decisive voter’s income into Equation 7 as

follows:
1,
ML /5 T
T AT = 2 1,
o (l_ay/ym) (:L_cxegcr )2
RN S S S
_ay/ym l_aeEO-
y_d: e#Jr/?.az :ej’o_z
Ym €
Combining, we have
L2 L2
— 2 _ 2 2
T =(b+1 oe? Y1—cae? ) (7-1)

a = 1,
Z(l_bT)(yd/ym _1) bZeECr (1_e/10'2)

Equation 7-1 implicitly defines «" as a function of income inequality. We
simulate the model assuming an interior solution of T* <[0,1]. Based on simulation

results, we can state our next proposition as

Proposition 4:

For positive values of A4, higher income inequality makes the decisive voter in the first stage wealthier

and reduces the equilibrium efficiency of redistributive institutions & "

One can think of the following intuition to explain the simulation results. The

decisive voter in the first stage weighs the marginal cost and benefit of reducing «*. The
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cost of reducing «® comes from the redistribution side. Since aggregate redistribution is
divided equally among the whole population, by reducing «” the decisive voter also

reduces what he/she receives from redistribution. The benefit of reducing «” comes
from the taxation side. Since the median voter in the second stage is now faced with a
lower «, the benefit of redistribution for the median voter declines and he/she tends to
choose a lower tax rate by considering the disincentive effect of taxation.

In the simulation analysis below, an increase in income inequality is measured as
a rise in o®. We also perform simulations experimenting with various values of
parameters in the model. In all these various specifications, income inequality reduces
the efficiency of redistributive institutions by increasing the gap between the decisive
voter’s income and median income. This result confirms our main idea that efficiency of
redistributive institutions needs to be taken into account in analyzing income inequality

and redistribution relationship.
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1.3

Figure-2 Income Inequality and ERI:
When Political Influence on ERI is Proportional to Income b=.2, lamda=.1
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Figure-3 Income Inequality and ERI:
When Political Influence on ERI is Proportional to Income b=.8, lamda=.5
2 T T T T

15F B

a; efficiency
=
T
|

0.5 B

0 | | | |
0 0.5 1 1.5 2 2.5

o; inequality

T; tax rate
\

ob— — | | | |
0 0.5 1 1.5 2 2.5

o; inequality

2.4.4. When There is Uncertainty about an Individual’s Future Income and the

Prospect of Upward Mobility

The prospect of upward mobility hypothesis enables us to analyze the negative
effect of income inequality on ERI without deviating from the median-voter hypothesis.
Benabou and Ok (2001) have shown that the POUM hypothesis is totally consistent with
rational expectations under certain premises. In order for the POUM effect to influence
redistribution, the authors first require some degree of persistence in redistributive
policies. In our context, this implies that «* chosen in the first stage will not be changed

in the second stage. In this regard, our model is an improvement on Benabou’s and Ok’s

33



model to the extent that ERI are expected to be more persistent than a particular choice of
tax rate. Benabou’s and Ok’s second assumption requires that individuals are not too risk
averse. Since they also show that for a moderate degree of risk aversion, POUM
hypothesis still holds, we abstract from risk aversion and assume a linear utility function
in Equation 1. The third and key premise is that tomorrow’s expected income is an
increasing and concave function of today’s income.

Concavity of the expected transition function that links today’s income to
expected future income is a rather natural property of decreasing returns: as current
income rises, the odds for future income improve, but at a decreasing rate. Concave
transition functions are common in economic models and econometric specifications.
Credit constraints and decreasing returns to capital accumulation, for instance, give rise
to concave transition functions. A log-linear AR(1) process of income dynamics, which
is widely used in theoretical and empirical studies, has this concave transition property.

In order to keep the aggregate income distribution constant while assuming
concavity of expected income, Benabou and Ok (2001) add idiosyncratic shocks to the
model. Idiosyncratic shocks play a role in offsetting the skewness-reducing effect of a
concave expected transition functions so as to maintain a positively skewed distribution
of income realization. In contrast to concavity of the transition function, skewness of
idiosyncratic shocks in itself does nothing to reduce the demand for redistribution. In
particular, it does not affect the distribution of expected incomes. The balance between
concavity of the transition function and skewness of idiosyncratic shocks leads to over-

optimism of the poor about their income prospects.
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In our model, concavity of expected income with respect to current income leads
the median voter of the first stage to expect to be wealthier than the median voter of the
second stage while idiosyncratic shocks keep the aggregate income distribution to remain
invariant. Hence, the tax rate chosen in the second stage will be greater than what is
desired by the median voter of the first stage. This result can be seen from Equation 5

1
T =
1_ay/ym

1
1_ay/E(ym)

+%2 +% because E(y,)>Y,

In the first stage, the median voter takes this effect into account and chooses a
lower «” to reduce the tax rate that will be chosen by a future median voter.
The more interesting question is whether this tendency of the median voter of the first
stage to reduce «” increases with income inequality. The answer is affirmative. Next,
we follow Benabou and Ok (1998) to analyze the effects of income inequality on «®
under the POUM framework™. First, we use a Markov process example to explore the
effects of income inequality on ERI. Then, we introduce a log-linear log-normal

specification.

2In terms of motivations, there is similarity between the prospect for upward mobility hypothesis and
constitutional context of Buchanan and Tullock (1962). We explain their relevance of Buchanan and

Tullock’s idea to our model extensively in the Appendix. But, we state here that uncertainty about future

income leads the decisive voter to expect to have mean income when deciding on & in the first stage

(constitutional stage). Therefore, in Buchanan and Tullock’s context, even the median voter wants to

reduce " with increasing inequality in order to constrain redistribution in the second stage.
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2.4.4.1. Markovian Example

We want to find income processes in which stationary distributions are positively
skewed, but where the median voter nonetheless chooses to reduce ERI in response to
increasing inequality. We can demonstrate this result through a simple Markovian
example. We use the same Markov process that Benabou and Ok (2001) use in order to
be compatible with earlier literature. As an addition to their example, we introduce
income inequality into the stochastic process by shifting income from the middle class to
the wealthy and the poor. This is rather stylized characterization of income inequality,
and follows existing studies that positively associate the income share of middle class
with a more equal income distribution (Perotti 1996, Benabou 1996, Milanovic 2000).

Income takes one of three values: X ={a,a,,a,} with a <a,<a,. The

transition probabilities between those states are independent across agents and given by

the Markov matrix:

1-r r 0
M= ps 1-s (@-p)s
0 a 1-q

where (p,q,r,s) € (0,1)*. The unique probability vector 7 that solves zM = 7 gives the
invariant distribution induced by M over {a, a,,a,} with mean
y=ma +m,a,+1-7n —7x,)a,

Benabou and Ok (2001) aim to show that the median voter’s expected income can

exceed the mean income so that the median voter would be against redistribution. They

derive conditions on the mobility process and the associated steady state such that this is
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true. Our model does not require that the median voter’s income exceeds the mean
income. The key condition for these results to hold is that the median voter in the first
stage expects to be wealthier than the median voter of the second stage. Thus, we can
relax some of Benabou and Ok’s assumptions. But, in order to be compatible with their
example, we adopt their Markovian process. For the detailed discussion of sufficient

conditions on (p,q,r,s;a,,a,,a,), one can refer to Benabou and Ok (1998). When we

modify their Markovian example and change income inequality, their conditions are
always satisfied and the current median voter expects to be wealthier than the future
median voter.

Benabou and Ok (2001, 1998) choose their specifications to match broad facts of
the United States income distribution and intergenerational persistence. Hence, they let

p=.55, g=.6,r=.5 and s=.7leading to the transition matrix:

S5 5 0
M=|.38 .3 .315
0 6 4

and stationary distribution: (z,,7,,7;) =(.33,.44,23). Thus, 77 percent of the population
is always poorer than average. They choose (a,a,,a;)=(16000,36000,91000) and

obtain a rather good fit with the data. This income process also has more persistence for
lower and upper income groups than the middle class, which is consistent with the
findings of Cooper, Durlauf, and Johnson (1998). Given that our results primarily
depend on the prospect of upward mobility for the median voter, note that this is rather
nice characteristic in favor of our model. In this example, the median voter expects to

have $45,625 which is greater than the median income $36,000.
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Income inequality is increased by spreading the income to the tails. Thus, a, and

a, are each increased by an amount of d. In order to keep the mean income constant,

middle class income is reduced by %d. The new income distribution then, is

characterized as (a, a,,a;) = (16000+d,36000—%d,91000+d). Note that when d =0

the example is exactly the same as that of Benabou and Ok (2001). When d > 0 existing
income inequality is further exaggerated and middle class income evaporates for higher
values of d.

One can also note that

E(Y,,,)=-385%(16000+d)+.3* (36000—%'_d) +.315*(91000+d) =

45625+.32d >a, =36000— i—i d

forall d >-6.
Thus, even as we increase income inequality by increasing ¥/y,, , the median voter still
expects to be wealthier than the future median voter. The following simulation results for

this specification show that this increase in income inequality, further reduces the

equilibrium ERI. This conclusion is our next proposition:
Proposition 5:

When individuals have some prospect of upward mobility, an increase in income inequality reduces the

equilibrium efficiency of redistributive institutions a" .
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Figure-6 Income Inequality and ERI:
Prospect of Upward Mobility:Markowian Example y/ym and alpha b=.6
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2.4.4.2. Log-Linear, Log-Normal Specification

Now, Let the transition function be log-linear: f(y;0)=6y" for all values of
y>0 and with p e (0,) ensuring strict concavity iny. The log-linear specification is
very common in the empirical literature on income or wage dynamics over the life cycle
or across generations. Individual incomes thus evolve according to the stochastic

process:
Iny, =plny, +Iné,

t, t+1 are the first and second stages, respectively.

Both the initial income levels and the shocks are assumed to be log-normally distributed.

Iny, ~N(u,0.°) and In6, =~ N(-s?/2,s?)
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Notice that E(6, ) is normalized to 1 because E(@im):e’sz/z“/zszzl.

Everybody faces the same uncertain environment. In other words, the current income is
the only individual level state variable that helps predict future income. With a log-linear
specification of shocks, the cross-sectional distribution also remains log-normal over time
and this is a good approximation to the actual income distribution. Under this
specification, the distribution of income has the following recursive equations for mean
and variance:

E(In yim) = pE(In Yi )+E(In eim)

which is equal to

Hy = P —5°/2

and

var(Iny; )= p®var(In y,)+var(Ing, )

or equivalently:

ol =pol +s°.

Note that . is the logarithm of median income (y,, =e*), whereas mean per

. o B p
capita income is given by y, =e*“* i

We analyze the case where the income distribution does not change over time, so
2

that s, = i, =1 and o* =c’1=0c>. From above equations, we obtain o* = 5

1-p
_ —s* _-o’(1-p°) _-o,(1+p)
21-p)  2(1-p) 2

d u
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—o? 1+ p)+0'2 —o’zp

Given this specification, notice that y —entiil g 2 2 g 2 , wWhile

—o? (1+p) o?

y,=€e“=e 2 and y/y,=e?.

The next question is what is the income level expected by the median voter in the
first stage. The median voter’s expected income is equal to

E(f (Y100, ) =E@, Yn)=YnE(O, )=Yn because E(, )=1.

Meyq
The decisive voter again maximizes Equation 1 with respect to « and finds a
variant of Equation 7;

1, 1
. T T (b+1-ce? )(1-ce?

e - - L g
ZA-6T)(e/Yn =D ZA-BTHEW) Yo =D, 5 75 e
ez (1-e 2 )°

Note that the median voter maximizes his utility by considering his/her expected future

income, inequality and median income of the second stage. Simulation results below

show that «” declines with increasing inequality.
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2.5. Conclusion

This chapter investigates the relationship between income inequality and
redistribution by addressing the role of income inequality on redistributive institutions.
Existing literature analyzes the effects of income inequality on fiscal policy,
sociopolitical instability and human capital®>. However, the effects of income inequality
on institutions and in turn on redistribution have been overlooked so far in the existing

studies.

3 For detailed account of these explanations, see, for instance, Alesina, Ozler, Roubini, and Swagel (1996),

Drazen (2000), and Perrson and Tabellini (2002).
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We first take ERI as exogenously given and illustrate that ERI needs to be taken
into account in analyzing the income inequality and redistribution relationship. The
model here shows that inefficiency in redistributive institutions reduces the incentive for
redistribution that arises with income inequality. Then, we address the question of how
income inequality influences ERI. We present a model with several specifications to
analyze the effects of income inequality on redistributive institutions. The results show
that increasing inequality reduces the ERI (1) when ERI is a positive function of average
income or (2) political influence on ERI is positively associated with income or (3) the
median voter has some prospect of upward mobility. The common element in these
specifications is that income inequality not only increases the redistributive pressure and
but also exaggerates the incentive to constrain the redistribution. Hence, these two
conflicting effects need to be considered in analyzing the income inequality and
redistribution relationship. Moreover, this approach can provide an explanation for the
lack of strong empirical evidence in favor of a positive relationship between income
inequality and redistribution, as implied by fiscal policy theories. This chapter concludes
that income inequality emerges as an important determinant of redistributive institutions
and hence points out the need for exploring the income inequality issues from this

perspective.
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3. Chapter 3: The Role of Efficiency of Redistributive Institutions on

Redistribution: An Empirical Assessment

3.1. Introduction

Countries with better bureaucratic quality and lower corruption** also tend to have
more redistributive government spending. According to ICRG, Sweden has the highest
possible scores both in bureaucratic quality (4) and control of corruption (6). In addition
to its high institutional quality, Sweden has redistributed almost 18 percent of its GDP in
the form of social security and welfare expenditure over the last thirty years. While, the
Dominican Republic has only redistributed 0.8 percent of its GDP. Indonesia has been
even worse, redistributing just 0.27 percent during the same period. The Dominican
Republic and Indonesia have been also characterized by low institutional quality.
Dominican Republic has only reached a score of 1.8 in bureaucratic quality and a score of
3.3 in control of corruption. Indonesia has displayed an even worse record in these
institutional aspects and has only received a 1.2 in bureaucratic quality and a 1.5 in
control of corruption. Bureaucratic quality and control of corruption are the main

indicators of how efficiently governments are run in these countries. These institutional

4 Several private companies and non-profit organizations issue evaluations of various dimensions of
institutional quality for the countries. The scores reported in this section of the paper are obtained from the
International Country Risk Guide. Later in the paper, we give detailed descriptions of these institutional

indicators, which are commonly used in the literature, and discuss them in more depth.
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scores support the conventional understanding that Sweden has been ruled by better
governments as compared to the Dominican Republic and Indonesia.

Based on these observations, a natural question follows: whether there is a casual
link from quality of institutions to aggregate redistribution in the economy. Our
theoretical model shows that the answer is YES. The theoretical model confirms that a
decline in the efficiency of redistributive institutions also restrains aggregate
redistribution and suggests that the efficiency of redistributive institutions needs to be
taken into account in analyzing the determinants of redistribution.

Income inequality emerges as the main focus of attention in analyzing the
determinants of redistribution in the political economy literature®. However, our
theoretical model points out that in addition to income inequality, the efficiency of
redistributive institutions (ERI) plays an important role in determining the size of
aggregate redistribution. To this end, our model first differentiates two types of
inefficiencies that take place in the process of taxation and redistribution stages,
respectively. The disincentive to work or accumulate factors of production in the
taxation stage emerges as a first type of inefficiency and is already widely discussed in
the existing studies of redistribution’®. Nonetheless, the second type of inefficiency
appears to have received less attention in existing research. This latter type of

inefficiency takes place in the process of redistributing tax revenue back to society.

1> See, for instance, Bertola (1993, 1998), Banarjee and Newman (1993), Saint-Paul and Verdier (1993),
Perotti (1993), Perrson and Tabellini (1994), Galor and Zeira (1993), Alesina and Rodrik (1994), Aghion
and Bolton (1997), Chiu (1998), Benabou (2000), Rigolini (2003).

18 For an illustration of this form of inefficiency in existing studies, one can refer to McGuire and Olson

(1996) and Harms and Zink (2003).
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Contrary to existing theoretical models, it is self-evident that redistribution of tax revenue
in practice is implemented by means of certain redistributive institutions. Then, how
efficiently these institutions are run emerges as a second type of potential inefficiency in
redistribution.

Our theoretical model incorporates this second type of inefficiency into existing
models of income inequality and redistribution and shows that inefficiencies in
redistributive institutions constrain the demand for redistribution. Since a fraction of tax
revenue is lost during the redistribution process, the median voter’s return from the
redistribution declines. Consequently, inefficiencies in redistributive institutions limit the
redistributive pressure in the economy.

Since existing econometric studies ignore the effect of efficiency of redistributive
institutions on the size of aggregate redistribution, they suffer from an omitted variable
bias. Therefore, one of the major empirical implications of our theoretical model requires
that in addition to income inequality and other control variables, ERI needs to be
included in any econometric specifications of the redistribution equation. In this chapter,
we proceed in this direction and empirically analyze the role of ERI for redistributive
spending.

The literature on institutions and redistribution is scarce. Empirical papers mainly
concentrate on the role of income inequality for aggregate redistribution (e.g., Perotti,
1996; Dalgaard et al., 2003). This concerted interest partly stems from the motivation to
test the existing theoretical models of income inequality and redistribution. However,
there is very little research analyzing the effects of institutions on redistribution. Ther are

few papers that address the role of institutions on redistribution (such as Mauro, 1998 and
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Betancourt and Gleason, 2000). These papers, however, do not explore the effect of ERI
on relationship between income inequality and redistribution. Hence, this current paper
attempts to integrate these separate strands of research and empirically investigate the
impact of both ERI and income inequality on redistribution. This empirical specification
is also necessary considering the possible omitted variable bias suggested in our
theoretical model.

In this chapter, redistribution is mainly measured with social security and welfare
expenditures by the governments. This measure of redistribution is widely used in exiting
studies of redistribution (Perotti, 1996; Dalgaard et al., 2003; Lindert, 1996). Social
security and welfare expenditure also better satisfies the assumption in theoretical papers
that the poor are the principal beneficiaries of redistribution. We mainly utilize the
indices of ‘Quality of Bureaucracy’ and ‘Control of Corruption’ of the International
Country Risk Guide to quantify efficiency of redistributive institutions. These indicators
provide a better proxy for ERI than data that measure other dimensions of institutions®’.
The underlying assumption in this selection of these institutional variables is that
countries with high corruption and low bureaucratic quality are also characterized by less
efficient functioning of redistributive institutions®.

Our measures of ERI are incorporated into existing empirical specifications of
income inequality and redistribution. Cross-sectional and panel data regressions show
that ERI significantly increases redistribution. This result is robust to alternative

specifications of the empirical model as well as to alternative data sets. However, we

7 We extensively discuss this issue later in the paper.

'8 The detailed discussion of variables used in this research is covered later in the paper.
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find weaker evidence concerning the role of income inequality for redistribution. Income
inequality does not appear to be strongly significant in various specifications of the
redistribution equation. This result is similar to existing empirical results. When the
measures of ERI are included in the empirical models, the coefficient of income
inequality tends to get closer to the predictions of theoretical models of income inequality
and redistribution. Nonetheless, the coefficients of income inequality measures remain
insignificant. Based on this evidence, this chapter concludes that efficiency of
redistributive institutions plays an important role in redistribution, but this effect does not
seem to resolve the fiscal policy puzzle, which is emphasized in the theoretical chapter.
In this regard, this chapter contributes the literature by confirming the existing findings
on the effects of income inequality on redistribution and more importantly, it vigorously
elucidates the importance of redistributive institutions to the size of redistribution.

The plan of this chapter is the following: In the next section, existing empirical
models for redistribution and ERI are investigated to guide our empirical specification.
Existing empirical studies reveal other determinants of redistribution and ERI, that need
to be controlled for empirical estimations. They also provide various alternative
econometric specifications to test the effects of income inequality on ERI and
redistribution. Section 3 introduces the data used in this chapter. Specially, data on the
measures of redistribution and ERI are discussed in detail, and the reasons for using these
data sets are given in this section. Section 4 presents the cross-sectional and panel data
empirical specifications and results. Section 5 analyzes the determinants of efficiency of

redistributive institutions and Section 6 concludes.
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3.2. Determinants of Redistribution in the Literature

Initial papers addressing the income inequality and growth relationship base their
theoretical explanations on redistributive pressure, emanating from higher income
inequality. This redistributive pressure explanation has been categorized by subsequent
work as a fiscal policy approach. Structural models of the fiscal policy approach require
a redistribution equation to be estimated in addition to a growth equation. However,
empirical estimations typically adopt reduced form estimations to uncover the
relationship between income inequality and growth (Perrson and Tabellini, 1994; Alesina
and Rodrik, 1994).

Perotti (1996) appears to be the first researcher to address the fiscal policy
channel with a structural empirical model. Hence, his paper is taken to be the benchmark
for later studies. In Perotti's empirical specifications, growth and redistribution arise as
two endogenous variables. In line with the theoretical models of the fiscal policy
approach, a measure of income distribution enters into the redistribution equation along
with other control variables. Various measures of redistribution are treated as exogenous
variables in the growth equation. This type of estimation definitely represents a more
precise test of existing fiscal policy models. Perotti employs several different variables to
measure the redistribution formulated by the theoretical models. His measures include
types of government expenditures that are explicitly redistributive in nature. Hence,
Perotti uses data on social security and welfare, health, housing, and education
expenditures, compiled by Easterly and Rebello (1993). He also includes various

measures of taxation, such as average and marginal tax rates, and average shares of labor
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and income taxation in GDP to account for the distortionary effects redistributive
pressure on growth.

On the right hand side of the redistribution equation, the share of income accruing
to the middle-class income enters into the equation. Perotti uses the share in income of
the third and fourth quintiles as a proxy for a more equal distribution of income. Per
capita GDP in 1960 is included to control for the conventional notion suggested by
Wagner’s Law that government expenditure is a luxury good. Hence, countries with
higher GDP per capita are expected to spend more for redistribution. The share of
population over 65 years of age, POP65, is also an important demographic variable in
affecting the size of redistribution. The older the population, the higher the demand for
social security. Hence, Perotti controls for the age structure of population which is
especially important considering that the correlation between income inequality and
POPG65 is high in practice. Since the theoretical models are based on the assumption that
the median voter decides on the tax rate and the corresponding redistribution, Perotti
controls for the degree of democracy in the society. Democracy is expected to enter into
the redistribution equation with a positive sign. Moreover, in several specifications, an
interaction term between the middle-class share, and democracy is employed to test the
predictions of the fiscal policy models that income inequality has a larger impact on
redistribution in democracies.

Perotti’s empirical estimations are based on cross-sectional data comprising at
most 54 countries. His results show that income distribution plays essentially no role in
the average marginal tax rate equation. However, this finding in itself is not sufficient to

invalidate the fiscal policy approach. Given that the impact of income distribution on
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government expenditure and taxation sould be felt more strongly in democracies, Perotti
includes an interaction term, MID*DEM as well as the dummy for democracy. The
theory predicts that the coefficient of MID*DEM should be negative and that the sum of
coefficients of MID and MID*DEM should be negative, too. The point estimates of his
specifications confirm both of these predictions. In democracies, inequality has a large
effect on redistribution, while in non-democracies this effect is essentially zero.
However, the relevant coefficients are not even close to being significant. POP65 has a
positive and significant coefficient as expected, while initial GDP per capita appears to
have a negative and insignificant coefficient. These patterns persist when various other
measures of redistribution are used, such as the average share of labor and income
taxation in GDP, social security and welfare expenditure, housing and health care
expenditure, and finally education expenditure. Given these empirical findings, Perotti
concludes that there seems to be weak empirical support for standard models of the effect
of income distribution on fiscal policy.

Dalgaard et al. (2001, 2003), in a series of papers, attribute the weak relationship
between income inequality and redistribution to the nature of cross-sectional regressions.
They claim that weak correlations between income inequality and redistribution may
emerge in a cross-section of countries, while within any one economy greater inequality
leads to more redistribution. Hence, they present the following explanation for what they
call the "fiscal policy puzzle". They first demonstrate that countries differ with respect to
their level of productivity. In the original fiscal policy models, income shares of capital
and labor are constant. In contrast, they use a more general formulation, which allows

factor shares to vary with the level of productivity. Dalgaard et al. also present evidence
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that the labor share of total income is higher in countries with a higher level of
productivity. This analysis indicates that as countries improve their productivity, their
labor share in production increases, and in turn the income distribution becomes more
equal. Therefore, when high productivity countries tend to have more equal distribution
of income, the correlation between income inequality and redistribution, across countries
may not be conclusive, because the marginal cost of public spending tends to be low in
countries with a relatively high level of productivity. It is then possible that a majority in
the electorate would prefer a relatively high level of government activity in spite of a
more equal distribution of income, while public expenditure is less desired in countries
with low productivity®®. Given these considerations, a more precise relationship between
income inequality and redistribution can be derived with panel data estimations.

The empirical sections of these papers attempt to provide a test of this
explanation. Invoking panel data techniques, they disentangle the time series variation in
income inequality and measures of redistribution from the cross-section variation. As in
Perotti (1996), Dalgaard et al. (2001) use social security, health, and housing
expenditures as dependent variables in addition to the share of income and property taxes
in GDP. GDP per capita, the share of population over 65 years of age and the income
share of the middle class appear as exogenous variables in their panel data regressions.
Moreover, they augment Perotti’s specification by adding trade openness to account for
the idea that more open countries redistribute more to protect against external shocks

(Rodrik, 1998).

19 Our theoretical paper shares the same result that public expenditures are desired more by the electorate

when it is more productive due to the efficiency of redistributive institutions prevailing in the economy.
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In Dalgaard et al. (2003), the authors conduct similar estimations just for 19
OECD countries over a period of 1971-1995 by averaging the data over five years.
Unlike the previous study, they control for the size of population and the dependency
ratio instead of trade openness and POP65. In this paper, they only use the share of
income and property taxes as their dependent variables. They find that the impact of the
middle class income share on taxes is positive and significant across countries. However,
the estimated "time series effect” is negative and significant in accordance with their
theory. As a result, they conclude that there is still evidence in favor of the traditional
fiscal policy approach when time series information is examined; whereas, the puzzling
weak relationship only emerges due to the cross-country dimension of the data. Their
within-country estimates are also broadly consistent with the independent findings of
Milanovic (2000), who brings evidence from the Luxemburg Income Study (LIS) that
redistribution does indeed benefit the poor at least for the countries covered in the LIS.
As one moves upward among the income deciles, net income transfers appear to be
decreasing in these surveys.

Another piece of supportive evidence for a positive relationship between
inequality and redistribution comes from Sylwester (2000). Using pure cross-section
regression analysis, Sylwester finds that more inequality in 1970 is associated with a
higher level of educational expenditures. Lindert (1996), however, provides evidence
against the Metzler-Richard hypothesis of a positive relationship between income
inequality and redistribution. His estimation relies on panel data of social spending in

OECD countries between 1960-1981. Lindert finds that the greater the distance between
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the middle class and the poor (higher inequality), the lower the political tendency to
spend on any major type of social program.

Borge and Rattso (2004) emphasize that the Metzler-Richard hypothesis should
be investigated in a more homogenous setting with comparable institutions. To this end,
they exploit a new data set on poll taxes and property taxes at the local government level
in Norway. They assume that the tax structure is the main instrument of redistributive
politics. Given that property tax liability is highly positively correlated with income, an
increase in property taxes relative to poll taxes is indicative of more redistributive
pressure. They find that more equal income distribution leads to less redistribution by
shifting local financing from property taxes to the poll tax. Their estimated model
confirms the conventional understanding of fiscal theory that higher income inequality
shifts the tax structure from poll tax to property taxes and thereby leads to more
redistribution in Norway.

Corcoran and Evans (2004) also provide evidence in favor of a median voter
hypothesis in a more homogeneous setting. They point out that income inequality in
school districts has risen 16 percent in the US since 1969. They analyze the effects of this
rising inequality trend on school financing. Local per-pupil public education spending
increases with rising income inequality within districts in their panel data regressions.

Rigolini (2003) suggests that the mechanisms underlying redistribution vary
significantly between democratic and non-democratic regimes. He first illustrates that
there seems to be a weak and inexistent relationship between inequality and redistribution
in democratic countries. However, redistribution under autocratic regimes displays an

inverted-U shape relationship with respect to overall income inequality. He attributes
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this relationship in autocratic countries to the idea that redistribution in autocratic regimes
is often exercised to avoid social conflict. Then, Rigolini develops a theoretical model to
justify this inverted-U relationship in autocratic countries. His model considers
redistribution as an outcome of three forces in the society: the degree of inequality, the
degree of poverty, and the degree of state repression of political activity, which depends
on the type of political regime. In accordance with the simple observations, Rigolini's
model generates an inverted-U relationship between inequality and redistribution in
autocracies; whereas, an ambiguous relationship is derived for democracies. In the
empirical sections of his papers, Rigolini uses the shares of government expenditure and
education expenditure in GDP as proxies for redistribution and finds evidence in line
with his theoretical model. Income inequality seems to be insignificant for the entire
sample, especially for democratic countries in affecting redistribution. However, income
inequality has a positive but declining role in the redistribution spending of autocratic
countries.

Bassett et al. (1999) retest existing studies on the income distribution and
redistribution relationship using several alternative definitions and an income inequality
dataset compiled by Deininger and Squire (1996). Their results resemble the findings of
Perotti (1996). More interestingly, they also introduce the possibility that political
influence is a positive function of income. Their results indicate that for certain
parameters of their model, when the income share of the decisive voter (not the median
voter) rises, various measures of redistribution decline.

The central variable of interest in the redistribution literature is income inequality.

Some existing papers attempt to account for the possible endogeneity of the income
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distribution by instrumental variable estimation. Papers analyzing the redistribution
equation in more homogeneous settings are more successful in finding plausible
instruments for income inequality. Corcoran and Evans (2004) instrument for within-
district inequality with a measure of income distribution from another nearby school
district. Borge and Rattso (2004), on the other hand, choose regional industrial structure
in 1990 as an instrument for income inequality. They argue that the industrial structure
plays a role for income distribution but not for the particular choice of tax structure (more
reliance on poll or property taxes).

Papers addressing the income inequality and redistribution relationship in more
heterogeneous settings with cross-country data have more difficulty in solving the
potential endogeneity of income distribution measures. Dalgaard et al. (2003) attempt to
instrument for income inequality with initial GDP per capita and time dummies in their
panel data regressions. However, they do not explain their arguments for the choice of
these instruments. In their earlier paper, Dalgaard et al. do not even mention the possible
endogeneity issues. This approach seems to be a general tendency in earlier papers as
well. Perotti (1996), Lindert (1996) and Bassett et al. (1999), for example, do not even
discuss instrumenting their income inequality measures.

The inability of existing literature to account for the endogeneity of income
inequality stems from the lack of consensus on the right instruments for income
inequality across countries. Rigolini (2003) acknowledges potential problems with the
endogeneity of income distribution but fails to find a proper instrument for it. Following
Engerman and Sokoloff (1997, 2000), Rigolini employs dummies for oil and non-oil

commodity exporters as well as tropical location as an instrument for income inequality.

59



However, he finds that none of the explanatory variables in his estimations is consistently
significant. Hence, he chooses not to report these results.

It is apparent from the aforementioned research? that the role of redistributive
institutions in determining the size and the composition of public spending has not really
been investigated in analyzing the income inequality and redistribution relationship.
However, a separate branch of the redistribution literature shows the importance of the
quality of existing institutions in redistribution. Mauro (1998), for example, studies the
effects of corruption as an indicator of quality of institutions on the size and composition
of government expenditure. His empirical results reveal that corruption alters the
composition of government expenditure, especially by reducing government spending on
education. He interprets this result as evidence that more corrupt countries choose to
spend less on education, because education provides less lucrative opportunities for
government officials to rent seek®.

Betancourt and Gleason (2000) provide further evidence for the importance of
institutional structure in the size and allocation of publicly provided goods to rural
households in India. Their empirical findings lead them to conclude that district
characteristics in rural India that capture the bureaucratic aspects of redistribution play a
robust and systematic role in determining the allocation of medical inputs to rural areas of

districts.

20 See Table 1 for the summary of results of papers on income inequality and redistribution.

2! Moreover, Evrenk (2003), in a theoretical paper, shows that corruption increases the size of government.
In his model, even the low income non-evaders prefer to live under a large government with corruption,
rather than a small and clean one given that they disproportionately benefit from higher government

spending.
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This class of papers does not analyze the relationship between redistribution and
income inequality. However, they shed light on the key role of efficiency of
redistributive institutions in affecting the aggregate redistribution, consistent with our
theoretical model. Hence, in our empirical estimations we account for the efficiency of
redistributive institutions in addition to measures of income inequality and other control

variables used in the literature.
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Table 3.1. Literature on

Income Inequality and

Measure of

Redistribution

Redistribution

Inequality to

Strength of

Redistribution

Results

Authors

Persson & Tabellini
(1992)

Easterly and Rebelo

(1993)

Keefer & Knack (1995)

Lindert (1996)

Perotti (1996)

Sylwester (2000)

Transfers

Education

Transfers and tax rates

All government
expenditure

Nonsocial exp.
All social expenditure
Pensions

Welfare
Unemployment
compensation

Education
Health care

Marginal tax rate
Average labor income
tax rate

Average personal
income tax rate
Social Security and
Welfare Exp.

Housing Exp.
Education Exp.

Education Exp.

pos.

pos.

neg.

neg.
neg.
pos.
neg.
pos.

poSs.
poSs.
neg.
pos.
pos.
pos.

pos.
pos.
pos.

pos.

consistent sign
but generally
insignificant

consistent sign,
sometimes
significant

consistent sign
but generally
insignificant

insig.
sig.
insign.
insign.
sign.
sign.
insign.
insign.

insign.
insign.
insign.

insign.
insign.
insign.

sign.
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Measure of

Inequality to

Strength of

Table 3.1. (cont) Authors Redistribution Redistribution Results

Dalgaard, Hansen & Social Security and

Larsen (2001) Welfare Exp. neg. insign.
Health Care Exp. pos. insign.
Housing Exp. pos. insign.
Education Exp. pos. sign.
Income taxes neg. insign.
Property taxes pos. insign.

Dalgaard, Hansen &

Larsen (2003) Income taxes neg. sign.
Property taxes neg. sign.
Education Exp. pos. sign.
Total Government
Expenditure minus

Rigolini (2003) military spending neg. pos. insign.
Education exp. neg. pos. insign.

Milanovic (2000) Transfer pos. sign.

Bassett, Burkett & Social Security and

Putterman (1999) welfare exp. pos. neg. sign. insign.
Education Exp. pos. neg. sign. insign.

Borge & Rattso (2004) Poll Tax neg. sign.
Property Tax pos. sign.

Corcoran & Evans (2004)  Education Exp. pos. sign.
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3.3. Bringing the Theory to the Data

Our theoretical model relies on two fundamental variables. The first is aggregate
redistribution and the second is the efficiency of redistributive institutions (ERI). In this
section, we explain how one can find data that correspond to these variables in practice.
Since the models are highly stylized, it is somewhat easier to define these concepts in
theory. For example in the model, aggregate revenue from a flat income tax rate is
considered to be redistributed back to the society. In this regard, governments in our
theoretical model exist only to redistribute income. However, this type of
characterization of governments in practice is definitely incomplete. Even in most
democratic countries, governments are not established solely for the sake of transferring
income to the poor. For instance, governments spend for safety and protection in the
form of military and police expenditure. Some government expenditure is intended to
promote growth and development. In this regard, government spending for research and
innovation or investment for infrastructure cannot be solely characterized as
redistributive expenses.  Hence, it would be a mistake to consider total government
outlays as redistributive spending in empirical testing of the theoretical model.

Given these considerations, we must find types of government expenditures that
are redistributive in their nature in order to better test the role of efficiency of
redistributive institutions in redistribution. IMF Government Financial Statistics (GFS)
provides disaggregated data on government expenditure. GFS classifies the aggregate
expenses according to the functions of government. Among others, this classification

includes spending for defense, economic affairs, transportation, energy, education, health
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care and social security and welfare expenditures. Existing literature typically
categorizes expenditures on education, heath care, housing and social security and
welfare as redistribution expenditures (Perotti, 1996; Dalgaard et al., 2001; Rigolini,
2003). In this empirical chapter, social security and welfare expenditures are also used to
proxy redistribution®”. In the theoretical model, redistribution is intended to benefit the
poor more than the wealthy. Social security and welfare expenditures satisfy this
assumption better. The poor are more likely to receive funds allocated for social
protection. Education expenditure, health expenditures and, to a certain extent, housing
expenditures also tend to benefit the poor. However, these expenditures may also arise
from other motivations as well. For example, investment on education has growth
enhancing effects and contains supplementary positive externalities for the entire
economy. Therefore, in the empirical analysis, we mainly rely on social security and
welfare expenditures to measure redistribution for the poor.

The second vital parameter in our theoretical model is the efficiency of
redistributive institutions. Any type of redistribution requires some institutions or
government branches. For example, in order to carry out redistribution to the poor, social
security and welfare administrations, or other branches of government, need to be
established. Then, the question is how efficiently these institutions are operated. Our

theoretical model indicates that when these redistributive institutions fail to operate

22 |n the theoretical model, the tax revenue is redistributed back to the society equally. In this respect, it
may be better to represent the redistribution only with social security expenditure because the median voter
may not benefit from the government’s welfare spending and hence opposes to any welfare expenditure but
not to the social security expenditure. However, in the data set social security and welfare expenditure is

not provided separately.
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efficiently, the poor benefit less from taxation and the redistribution process and hence
demand less redistribution in light of the deadweight losses from redistributive taxation.

The main issue then is to quantify the efficiency of redistributive institutions in
practice. The ideal data would provide an index of quality of redistributive institutions
for various countries. Unfortunately, there is no such data for most of the countries.
However, there exist certain governance indicators that provide proxy for the ERI in our
theoretical model. Having said that, however, this does not exactly match our definition
of ERI. Distinguishing various aspects of governance is crucial because governance and
institutions concepts are sometimes used such a general manner that it becomes hard to
pinpoint their different dimensions. Existing governance indicators actually capture
different aspects of governance and institutions. For example, some widely used
indicators capture democratic accountability and inclusiveness of governance such as the
Political Rights and Civil Liberties indices of Gastil / Freedom House or the Polity 1V
variables.  On the other hand, measures of the rule of law, political stability, and
regulatory quality provide information on other aspects of governance. Our theoretical
model draws attention to a particular feature of governance namely, the ‘efficiency of
redistributive institutions’.  Therefore, in order to appropriately test the implication of
the model, we utilize existing governance indices that come closest to our definition of
ERI.

The international Country Risk Guide (ICRG) provides precious information on
the different aspects of governance starting in 1984. In order to find a good proxy for
ERI, it is important to realize the distinction among these various indicators of

governance. Table 3.2 reports the different governance indicators of ICRG and their
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correlations. Among these indices, ‘quality of bureaucracy’ and ‘control of corruption’
arguably represent the ERI better than the other indices.

Countries where bureaucracy has the strength and expertise to govern without
drastic changes or interruptions in policy receive higher points for this index. Countries
with a higher score in quality of bureaucracy score tend to have bureaucracies that are
autonomous from political pressure.  An established mechanism for recruitment and
training increases the quality of bureaucracy score. Civil servants tend to have more
competence when they are less subject to political pressure in their daily operations as
well as in the process of their recruitment. Countries with higher scores are also expected
to provide better quality of public service in their day-to-day administrative function. In
our context, efficiency of institutions is very much related to the quality of bureaucracy,
given that the latter indicates not only more qualified employees but also better
administrative structure of these institutions in delivering redistribution. The ICRG’s
quality of bureaucracy index ranges between 0 and 4 where a higher point represents
better bureaucratic quality.

Corruption, on the other hand, is conventionally defined as the exercise of public
power for private gain. It reduces the efficiency of government by enabling people to
assume positions of power through patronage rather than ability and increases instability
in public administration. This index is concerned with actual or potential corruption in
the form of excessive patronage, nepotism, job reservations, reciprocal favors, and
suspiciously close ties between politics and business. In the ICRG data set, this index
ranges between 0 and 6, where higher scores indicate more control over corruption. In

our model, corruption is associated with lower ERI. In more corrupt countries, a higher
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fraction of government revenue would be lost during the process of redistribution.
Redistributive institutions would invest more in wasteful projects, which benefit the poor
less but provide high returns for corrupt officers.

Other ICRG indicators of governance are likely to affect aggregate redistribution
as well. However, as it is apparent from their definitions®, these indices of governance
do not primarily capture redistributive efficiency. Even though they are widely used in
the literature, the Government Stability, Military in Politics, Religious Tensions, External
and Internal Conflict indicators, for example, do not really match our definition of ERI.
The investment Profile index measures contract viability and expropriation, profit
repatriation and payment delays and hence is more related to investment climate and less
related to redistribution.

Beside the ICRG indices, other organizations such as the Heritage Foundation and
the Fraser institute also report indicator of the quality of governance. Kaufmann et al.
(2003) construct six governance indicators based on several hundred variables measuring
perceptions of governance. These indicators are drawn from 25 separate data sources
from 18 different organizations. Among their governance indicators, ‘government
effectiveness’ and ‘control of corruption’ come closest to representing our ERI?*. In the
construction of these indicators, they also use quality of bureaucracy variable from ICRG
to construct their ‘government effectiveness’ cluster. Similarly, Kaufmann et al. also use

the corruption index from ICRG to form their “control of corruption” cluster. However,

2% Formal descriptions of these variables by ICRG are given in the Appendix.
# Their other governance indicators also include ‘Voice and Accountability’, ‘Political Stability and

Absence of Violence’, ‘Regulatory Quality’, and ‘Rule of Law’.
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since they attempt to use some other sources as well to construct these indices, their
governance data only span four data points after 1996 with two-year intervals. Kaufmann
et al. also incorporate the government stability variable of ICRG in constructing
government effectiveness. We prefer to use the original sources in constructing our
measure of ERI. For example, the government stability index of ICRG is also included in
constructing the ‘government effectiveness variable. This index is likely to be influential
in affecting redistribution but it does not directly capture our idea of ERI. Hence, we
exclude this index in constructing our measure of ERI.

In this study, we primarily resort to ‘Quality of Bureaucracy’ and ‘Corruption’
indices from ICRG to represent ERI.  These two variables share a high correlation
coefficient (0.73) as is seen in Table 3.2. Since they capture somewhat different but
highly related aspect of redistributive institutions, we construct an index from these two
indicators using principal component analysis and call it our “efficiency of redistributive
institutions’ variable.

At a first glance, the ‘quality of bureaucracy’ index seems to fit better our
definition of ERI. The index of ‘control of corruption’ seems to be redundant due to the
quite reasonable understanding that better quality of bureaucracy has to incorporate less
corruption by its nature. However, ICRG constructs these indices to capture different
aspects of quality of governance. To grasp this idea better, one may think of a country
with a high bureaucratic quality. Let’s say that this high quality of bureaucracy is
achieved because of the reasons given in the definition of ‘quality of bureaucracy’ index.
Officers are recruited on the basis of meritocracy. They have high competence and

education as it is in the case for bureaucrats in many developing countries. Moreover,

69



they are autonomous from political pressure. These are the aspects of governance that
are covered by ‘quality of bureaucracy’ index of ICRG. However, it is possible that in
spite of these characteristics, the bureaucracy can be still corrupt, for various reasons for
this outcome. For example, inadequate economic incentives given to the bureaucrats may
induce them to indulge in corrupt conduct. Weak enforcement of laws reduces the
opportunity cost of corruption even for high quality bureaucrats.

Given these considerations, we generate our index of ERI by combining the
‘quality of bureaucracy’ and ‘control of corruption’ indices from ICRG. However, in
testing the sensitivity of our results, the arithmetic average of these variables are

employed in addition to using these variables separately.
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Quality of
Bureaucracy 1.00
Corruption 0.73 1.00
Socioeconomic
Conditions 055 0.40 1.00
Religious Tensions 0.34 040 015 1.00
Military in Politics 0.62 065 034 050 1.00
Law and Order 0.68 0.69 043 047 061 1.00
Investment Profile 043 029 055 019 039 0.38 1.00
Internal Conflict 050 054 035 053 064 077 035 1.00
Government
Stability 031 024 024 016 032 044 067 041 1.00
External Conflict 029 034 021 053 044 049 026 060 027 1.00
Ethnic Tensions 034 041 023 051 046 054 025 065 031 043 1.00
Democratic
Accountability 066 068 033 042 067 062 041 056 031 042 040 1.00

Source: International Country Risk Guide 2004

The income distribution data in this chapter needs special mentioning. Most of the
recent papers use the Deininger and Squire (1996) data set for income inequality
(Rigolini, 2003; Dalgaard et al. 2001, 2003; Forbes, 2000; and many others). Studies
prior to the release of this data set contained data of arguably dubious quality. Persson
and Tabellini (1994), for example, make use of the income distribution data compiled by
Paukert (1973). On the other hand, Perotti (1996) obtains his data mostly from Jain
(1975) and Lecaillon et al. (1984). Many of the observations in these studies, however,

fail to meet the “high quality’ criteria of Deininger and Squire. In order to be included in
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Deininger and Squire’s *high quality’ data set, the data derived from the existing surveys
of income and expenditure distribution have to satisfy three main criteria. The data must
come from household surveys, rather than being derived from national account statistics.
The population covered in the surveys must be representative of the whole population
rather than covering a certain segment of population like the urban population or wage
earners only. Moreover, the measure of income or expenditure must include income
from self employment, nonwage earnings and nonmonetary income.

Deininger and Squire’s data set cover income distribution data up to 1996.
Recently, the United Nations University/World Institute for Development Economics
Research has compiled the World Income Inequality Database (WIID). This database is
available online and is planned to be published in summer 2005, and contains robust data
that are measured consistently. It extends the Deininger and Squire data set and is more
comprehensive, including almost twice as many observations.

In this chapter, we use primarily the income inequality data, compiled by the
research department of the World Bank. Dollar and Kraay (2002) describe this data set
as the most reliable source of data on income inequality. When multiple observations are
reported in existing data sets, this data set only includes the better quality data. Moreover,
it also includes current estimates of income distribution based on the consistent World
Bank surveys in recent years. In addition to this data set, we extend our sample of
observations by using the World Income Inequality Database of the United Nations. In
extending our sample of countries, we have been extremely vigilant so that our final
income inequality data set has only includes ‘high quality’ data according to criteria of

Deininger and Squire (1996).
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Other key control variables in the regressions come from various sources. The
degree of democracy is derived from the Gastil/Freedom House and Polity 1VV. Real GDP
per capita in purchasing power parity terms is obtained from Version 6 of the Penn World
Tables. The percentage of population above 65 years old is provided by the World
Development Indicators of the World Bank.

Since political economy models of income inequality and redistribution are
mainly based on the median voter hypothesis, existing empirical models account for the
degree of democracy in the country. In more democratic counties, the median voter is
assumed to have more political power as compared to autocratic regimes. Hence,
existing political economy models predict a positive relationship between the measures of
democracy and redistribution. However, empirical studies fail to find strong evidence that
democratic countries redistribute more (Perotti, 1996; Rigolini, 2003).  This study
employs two primary sources to control for the degree of democracy across countries and
time. The Polity variable from Polity IV measures the extent of democracy, based on the
institutional characteristics of politics in countries. Countries are first given points based
on various criteria that capture different requirements for democracy. Later, these points
are aggregated to determine the overall democracy score of the country?.

We also use the Gastil/Freedom House data set to control for democracy in the
sensitivity analysis of our empirical results. This democracy indicator is composed of

two subcomponents Political Rights and Civil Liberties. Each year, countries are rated

% See the Appendix for the definition of Polity variable given by Polity V.
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based on these somewhat subjective criteria. Then, the arithmetic average of these two
variables is reported as a proxy for the level of democracy in the country?®.

The percentage of the population above 65 years old captures the idea that many
of the primary recipients of social security and welfare expenditures are the people above
a certain age. Hence, all the previous empirical studies account for this variable. The
correlation between income inequality and the share of population above 65 is (-0.47).
Perotti (1996) states that age structure of the population is likely to be correlated with
income distribution for two reasons: First, inequality is lower among people above 65
years old. Secondly, their average income is low as well. As a result, their demand for
social security is high in spite of low income inequality. Hence, omitting this age
structure variable would bias the coefficient of income distribution downward.

GDP per capita in purchasing power parity terms is included as a control variable
to capture “Wagner’s law” that redistribution is a luxury good. On the other hand, when
average income increases, the number of people dependent on the government’s income
assistance declines. When social security and welfare expenditures are used as a proxy
for redistribution, the latter effect is likely to dominate. Summary statistics and the
correlation matrix of cross-section averages of variables in our sample are reported in

Tables 3.3 and 3.4, respectively.

% The Appendix provides the formal descriptions of these variables given by Gastil/Freedom House.
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Table 3.3.

Summary Statistics

# of Std.

Variable Coun Mean Dev. Min  Max
Social Security and Welfare Expenditure 63 6.26 5.50 0.05 19.92
ERI 63 -0.22 1.11 -2.60 212
Inequality 63 42.09 8.38 24.16 63.65
Democracy/ Polity IV 63 3.37 6.14 -9.00 10.00
Democracy/ Gastil 63 1.66 0.59 1.00 3.00
Real GDP per capita PPP 63 8.59 0.82 6.33 10.10
% of pop. above 65 63 7.55 4.44 248 16.61
Bureaucratic Quality 63 2.28 1.01 0.29 4.00
Control of Corruption 63 3.41 1.18 0.90 6.00
Education, Heath Care and Social Security

& Welfare Expenditure 62 10.50 6.62 0.44 27.20
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Table 3.4.

Correlation Matrix of Variables

Variable

Social Security and Welfare

Expenditure

ERI

Inequality

Democracy/ Polity 1V

Democracy/ Gastil

Real GDP per capita PPP

% of pop. above 65

Bureaucratic Quality
Control of Corruption

Education, Heath Care and Social
Security & Welfare Expenditure

Social
Security and
Welfare
Expenditure

ERI

Inequality

Democracy/
Polity 1V

Democracy/
Gastil

Real GDP
per capita
PPP

% of pop.
above 65

Bureaucratic
Quality

Control of
Corruption
Education,
Heath Care
and Social
Security &
Welfare
Expenditure

1.00

0.42
-0.43

0.44

-0.40

0.55

0.90

0.35

0.44

0.91

1.00
-0.13

0.55

-0.57

0.68

0.46

0.93

0.92

0.40

1.00

-0.10

0.07

-0.18

-0.47

-0.14

-0.10

-0.41

1.00

-0.87

0.57

0.56

0.51

0.50

0.41

1.00

-0.56

-0.48

-0.53

-0.53

-0.42

1.00

0.65

0.68

0.57

0.53

1.00

0.41

0.44

0.80

1.00

0.71 1.00

0.35 0.39 1.00
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3.4. Estimation Specification and Cross-Section Regressions

Redistribution is our main endogenous variable in the model. Other central
variables in the model are income inequality and ERI. Hence, in all variants, we regress
the ratio of redistributive transfers to GDP on the measures of income inequality, the
proxy for ERI and additional control variables. Hence, the following equation is the

basic form underlying the estimation:

RD, =, + ¢, ERI; + a,inequality, + ;X ; + &, (1)

Where i corresponds to countries and &, represents a country error term. As explained

in the previous section, social security and welfare expenditures as a fraction of aggregate
GDP is the dependent variable, RD. ERI stands for the efficiency of redistributive
institutions and is a combined index of ‘quality of bureaucracy’ and ‘control of
corruption’ variables from ICRG. Income inequality is measured by the Gini coefficient,

inequality . The vector of control variables, X, includes log real GDP per capita in
purchasing power parity terms, Inrgdpch, the degree of democracy, polity and the
percentage of population over 65 years old, pop65. Regional dummies are also included

in order to account for unobservable regional characteristics. These are the standard
control variables that are commonly used in existing empirical studies as explained in the
previous two sections.

To begin, we run cross-section OLS regressions to uncover the effects of

efficiency of redistributive institutions on social security and welfare expenditure. Strong
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arguments exist that quality of institutions evolves slowly and short-term changes in
institutional indices may not reflect actual changes in institutions. Moreover, other right-
hand side variables like the income distribution measures and the age structure of
population also change slowly over time. These considerations justify the cross-country
analysis of existing data.

Hauk and Wacziarg (2004) also acknowledge that when omitted variables are
correlated with the explanatory variables, a fixed effect panel data estimator
unambiguously dominates the cross-section OLS estimator. However, in the presence of
measurement error, fixed effects estimators tend to exaggerate measurement error bias.
In this regard, they analyze whether the gains from reducing omitted variables bias are
offset by an increase in the measurement error bias under fixed effects. They assert that
“when potential for omitted variables bias coexists with measurement error, a cure for the
first problem can be worse than the disease, as it may exacerbate the second”®’. Their
simulation results confirm that cross-sectional estimators perform much better than the
more state-of-art panel alternatives. Hence, they conclude that the use of panel data
estimation methods leads to unreliable estimates when measurement error is present and
OLS on cross-sectional averages is a better choice.

Given these considerations, the average values of all the variables are employed
in cross-sectional regressions. This sample averaging reduces possible measurement
problems by smoothing out the observations. Western European countries are widely

known to have strong welfare states. This region is the reference category for regional

" Hauk and Wacziarg (2004) p. 4.
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dummies in the regression specifications and it constitutes the basis of comparison for
other regions.

In averaging the explanatory variables, we have been extremely careful. Social
security and welfare expenditure data are available starting from 1970. However,
because of our concern for the quality of earlier data, we do not use all the available data
after 1970. Instead, we concentrate on years after 1983. There are two reasons for this
choice. First, data quality is expected to be better in more recent years as compared to
much earlier periods. For example, real GDP per capita data from Penn World Tables are
less reliable in the 1970s. Secondly, ICRG starts reporting institutional variables in on
annual basis only in 1984. For the data to be comparable in time, we average ERI and
democracy starting in 1984. As a result, democracy variables and ERI variables are
averaged for the years after 1983%.

Countries in the sample also vary in terms of availability of data on social security
and welfare expenditures. Since the share of population over 65 years old and real GDP
per capita may have a direct effect on that specific year’s social security and welfare
expenditures, we only take the average of these variables for years in which there is
corresponding data for social security and welfare expenditure”. Since the income

distribution is likely to evolve slowly, we take the mean of all the available high quality

% Relatively long period of averaging for democracy and institutional variables is reasonable considering
the fact that these variables are subject to drastic shifts in data as a result of regime changes. For instance,
in these data sets, just in one year, democracy can change to a dictatorship or vice versa. In this regard,
averaging over a longer period of time makes these variables more reliable.

% In other words, the share of population over 65 years old and real GDP per capita data for a given year

are dropped if social security and welfare expenditure data are missing in that year.
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data on income inequality. We also split the income inequality data before and after 1985
and name them as gini_past and gini_pres. Average income inequality data over the
whole sample has a high correlation with these alternative averages of income inequality
(0.9049 with gini_past and 0.9633 with gini_pres,). Hence, we have decided to use the
average of all available income inequality data®.

Table 3.5 reports the estimation results of cross-country regressions of 63
countries. The first column shows the OLS regression specification without ERI. In the
second column, ERI enters into redistribution equation as an additional control variable
in OLS regression. The main result of this cross-country regression shows that ERI plays
a significant role in redistribution. It has a positive coefficient and it is almost significant
at one percent even in two-sided statistics® (student’s t statistics is 2.31). This strong
result shows that ERI needs to be taken into account in analyzing the determinants of
redistribution. This result is highly robust to alternative regression specifications as well.
Later, we will explore the robustness of this result in more detail. But, before doing that,
we first summarize the other major results.

Income inequality appears to have a negative coefficient. However, it is not
significant at conventional levels. This result is not surprising considering the existing
literature on the effects of income inequality on redistribution that also fails to find a

robust positive relationship as well. For example, Dalgaard et al. (2001) and Rigolini

%0 \We also run all the regressions in this section with these alternative income inequality data, the results
are not altered at all.
* Since we have prior expectation that ERI enters into the redistribution equation with a positive sign. One

sided test actually better represents the significance level of coefficient of ERI.
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(2003) find negative and insignificant coefficients for income inequality measures in the
redistribution equations.

Democratic countries seem to redistribute less in the form of social security and
welfare expenditure. The democracy coefficient is, however, insignificant at the
conventional levels. This negative relationship is consistent with the results of most
previous literature that does not find a strong link between inequality and redistribution in
democracies (Perotti, 1996; Benabou, 2000; Dalgaard et al., 2003).

The log GDP per capita emerges with a negative sign, and its coefficient is
significant at five percent. This result may stem from the type of redistribution used in
this study. Wealthier countries may have a smaller fraction of population that depends on
the redistribution of income by the government®. Similarly, Bassett et al. (1999) and
Lindert (1996) find negative and significant coefficients for GDP per capita in explaining
social security and welfare expenditure. Perotti (1996) also finds that higher GDP per
capita reduces redistributive pressure in the form of marginal and average tax rates.

The share of population over 65 years old is always highly significant and
positive in all specifications at the one percent level. This result is also in line with
earlier empirical research and indicates the importance of the age-structure of population

in the redistribution decision (Perotti, 1996; Bassett et al., 1999; Lindert, 1996).

% We also include the log of square of GDP per capita to analyze the non-linear relationship between
income per capita and redistribution. However, we find out that GDP per capita and its square are highly
collinear. Variance inflation factor is much more than 10. Hence, in order to avoid a multi-collinearity
problem, we continue with the existing specification of the model. Moreover, just a side note, other
variables do not suffer from the multi-collinearity problem given that they have much lower variance

inflation factor than 10. The results of variance Inflation Factor analysis is provided in the Appendix.
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Although we rely on the best available compilation of each variable, measurement
error might be driving our results. In Column 3, we account for one source of potential
measurement error, weighting the data by the log GDP per capita. It is often claimed that
in richer countries data quality is better. Summers and Heston (1991), for example,
report that the margin of error in estimating gross domestic product is much lower for
richer countries. This weighted least squares (WLS) estimation gives results that are very
similar to OLS results. The coefficient of ERI appears to be slightly higher but its
significance level almost remains almost the same. The same result applies to the
coefficients of democracy, log GDP per capita and the share of population over 65 years
old.

In Column 4, we attempt to ensure that the results are not a product of few
influential observations. Hence, we employ a robust regression method in which
observations with higher residuals are down-weighted. In this case, the initial OLS
results are strengthened. ERI is now significant at a one percent level. The significance
level of log GDP per capita now appears to be one percent instead of five percent. The
share of the population over 65 years old variable is still significant at its initial level as
in column 2.

In the Column 5, we report the heteroskedasticity consistent robust estimation
results. The Huber/White/sandwich estimator of variance is used in place of the
traditional calculation in this regression. Again the primary OLS results are not altered
much. ERI is still significant at a five percent level. Other sign