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Abstract

The common element of the essays of this thesis is the interaction between economic
and political factors.

The first essay, “Political equilibrium, income distribution, and growth” analyzes
the impact of income distribution on growth when investment in human capital is the
source of growrth and individuals vote over the level of redistribution in the economy.
The model has three main features. First, very different patterns of income distri-
bution are most favorable to growth at different levels of per capita income. Second,
growth is associated with an intertemporal externality whereby investment in human
capital by one group increases the resources available for redistribution in the future,
thus enabling other groups to invest in human capital. Third, the initial pattern of
income distribution and the resulting political equilibrium are crucial in determining
whether the transmission of this externality is promoted, in which case growth is
enhanced, or prevented, in whick case growth is stopped.

Using an overlapping generations model with voting and full rationality of agents,
I derive several empirical implications. In particular, the model implies an inverted-U
relation between levels of inequality and levels of income in cross sections, but not
necessarily in time series, a result that seems consistent with a number of empirical
studies.

The second chapter, “ Income distribution and growth: some empirical evidence”,
is an attempt at estimating the main implications of the model of Chapter 1. It
first presents a test of the two most direct implications of the model, the relation
between income distribution and redistribution and that between income distribution
and investment in human capital. Like all models with majority voting over the level
of redistribution, the model predicts an inverse relation between the income of the
median voter relative to the average income. A more specific feature of the model
is that the way income distribution affects accumulation of human capital depends
strongly on the average income of the economy.

The chapter then proceeds to test other implications of the model that can be
obtained from a somewhat looser interpretation of it. In particular, it estimates a
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recursive system of equations in which income distribution affects the rate of change
of enrollment and the latter affects growth. As before, the existence of an asym-
metry between poor and rich countries in the operation of the link between income
distribution and growth is the main implication of the model.

The purpose of this test is to allow a comparison of the model of Chapter 1 with
other recent model of income distribution and growth. While the model of Chapter
1 implies that the average income of an economy is an important determinant of
how income distribution affects growth, other models imply that the most important
element is whether is a democracy or not. The two different views are tested against
each other.

Overall, the results of the test tend to be little supportive of the mechanism of
income distribution and growth described in Chapter 1.

The third chapter, “Increasing returns to scale, politics, and the timing of sta-
bilizations” deals with the problem of delays in stabilizations: why do governments
postpone the stabilization of an economy when fiscal and monetary policy are at
clearly unsustainable levels in the long run? The starting point of the model of this
chapter is similar to that of Chapter 1. The agents of the economy can belong to
one of tnree classes: members of the first two own a given endowment of labor, while
each member of the third class owns an increasing returns to scale technology for the
production of one non-traded good. This technology can be moved abroad in the long
run (the second period in the model) if demand is low enough that profits are below
the level that can be earned abroad. There is a given amount of external debt to be
repaid.

In each period, all agents vote over two issues: the level of redistribution of labor
income and the fraction of external debt to be repaid (redistribution of profit income
is given at some fixed level). Given the presence of decreasing average costs, a lower
repayment of debt in a given period means a higher level of demand and of profits, and
therefore a high level of redistribution of profit income. Under normal circumstances
the view of the middle class prevails and exactly half of the debt is repaid in each
period (under the assumption that both the interest rate and the discount rate are
cqual to one). Thus, the standard textbook result of perfect consumption smoothing
obtains. When a sufficiently strong shock hits the economy, however, both the owners
of the increasing returns to scale technology and the low income class have an incentive
to postpone the adjustment (i.e., the repayment of the debt) completely to the second
period. The reason is that the former will move their increasing returns to scale
technology abroad anyway, so that they prefer to have as high a demand as possible
in the first period since they will not bear any ccst of the adjustment in the second
period. The low income class wants to postpone the adjustment because, by keeping
activity high in the first period it can achieve some redistribution, which is precluded
anyway in the second period given that there will be no profits then and the middle
class will oppose any redistribution of labor income.

This theoretical mechanism of delays in stabilization is then illustrated with an
analysis of the peruvian populist experience of 1985-1988.
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Chapter 1

Income distribution, political

equilibrium, and growth.

1.1 Introduction.

In the voluminous literature on income distribution and growth, two basic frameworks
can be identified. A tradition going back at least to Kaldor [1956] emphasizes the
causal effect of income distribution on capital accumulation and therefore on growth.
The development economic literature that flourished in the ’60’s and *70’s following
the seminal work of Kuznets [1955] concentrated mainly on the opposite causal link,
from growth to income distribution.

This chapter is logically close to the first approach. However, the focus here is not
on capital accumulation, but on the effects of redistribution on investment in human
capital. Specifically, this chapter starts from the observation that income distribution
is not a given, but it can be modified to some extent in an economy where the tax
system redistributes income. By affecting the post-tax income of the various income
groups, redistribution determines which groups will be able to invest in human capital
and which groups will remain unskilled. In turn, this affects growth and how income
distribution evolves over time.

If the degree of redistribution in the economy is determined by majority voting,

the initial pattern of income distribution plays a crucial role in the mechanism out-
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lined above. The reason is that when individuals vote over the structure of the tax
system, the relative position of the different income groups determines the extent
to which resources are redistributed from the rich to the poor. In a static setting,
this mechanism has been analyzed by Romer [1975], Roberts [1977], Meltzer-Richard
[1981]. The main result common to these papers is that the higher the pre-tax income
of the median voter relative to the average income the lower is the progressivity of
the tax system resulting from the voting process.

By extending this framework to a dynamic context, this chapter points out some
interesting interactions between income distribution, redistribution and growth. Pre-
vious work in this area has been almost exclusively empirical, as exemplified by the
best known contributions, i.e. Adelman-Morris [1967], {1572]. With hindsight, how-
ever, it is evident that a theoretical framework is needed if one wants to disentangle
the relevant processes behind the wealth of tables and correlations. In fact, this
chapter has two main goals: first, to perform a positive analysis of a possible channel
through which income distribution and political factors may affect growth. Second,
to show how this analysis can be used to interpret some of the empirical regularities
that characterize these variables.

The essence of the model is very simple. Consider an economy whose agents belong
to one of three different income groups. Growth and changes in pre-tax income
distribution are the effect of investment in education, which increases the human
capital stock of the economy!. As in Galor-Zeira [1989] and Bannerjee-Newman
[1988], in the absence of perfect capital markets those individuals whose post-tax
income is below the cost of acquiring education will be unable to invest in human
capital, and the next period will earn the same pre-tax income. By contrast, those
who can afford the expenditure needed to obtain education will have a higher income.

Assuming that income can be redistributed has an important consequence in this
framework. Specifically, when a certain group invests in education there is a positive

externality on the rest of the society, because resources available for redistribution in

1For a review of empirical studies on the effects of education on growth and income distribution,
see Tilak [1989].
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the future are increased.

This simple structure has a first important implication, which is also potentially
testable. Essentially, economies with different per capita incomes have very different
patterns of income distribution that are most favorable to growth.

If the cost of investment in education is proportionally higher in poorer countries,
as it seems to be the case at least for post-primary education?, in a very poor economy
total resources may be so scarce that at most the upper class can invest. Thus, in
this case only a very unequal income distribution that concentrates resources in the
upper class may be consistent with growth. Alternatively, given the share of the
upper class in total pre-tax income, the median voter should not have too large an
incentive to set a very progressive tax rate, which would drive the post-tax income
of the only potential investor of the economy below the minimum amount required
for investment. This requires that the middie class should not be so distant from
the upper class that the incentive to expropriate it now exceeds the positive future
externality.

The configuration that maximizes income growth in a rich economy is exactly the
opposite (with some qualifications spelled out in the formal analysis of the model).
Here, redistribution might matter only for the investment of the lower class. In this
case, a first precondition of growth is that the lower class should not be so poor that
any feasible degree of redistribution would be insufficient to make it invest. A second
precondition is that the middle and the lower class should not be so distant that the
short run cost to the decisive voter from high redistribution exceeds the long period
gain. In short, equality at the bottom and possibly even at the top is most favorable
to growth in a rich economy.

The fundamental reason for this asymmetry between poor and rich economies is
that, for any given tax rate, poorer economies transfer fewer resources through the
tax system®. This observation leads to the second implication of the model sketched

so far: richer economies should be less sensitive to deviations from the pattern of

2See, among others, Psacharapoulos [1973]. For simplicity, the model assumes that the cost of
acquiring education is a constant across levels of income.
8Although in a different context, Kaldor [1962], [1967] analyse the implications of this fact.
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income distribution that is a priori most favorable to growth. This intuitive notion
is made formally precise in the formal treatment of the model.

The issues touched upon so far can be illustrated through a simple two period
model. The next results require an overlapping generations extension of the two pe-
riod framework. The reason is the following: as outlined above, when a poor economy
grows and becomes progressively richer, the best pattern of income distribution from
the point of view of growth changes drastically. However, income distribution has the
dimension of a state variable, highly dependent on initial conditions. Thus, it might
not be politically feasible to adapt the pattern of income distribution along the way
so as to best satisfy the preconditions for growth at the different levels of income.
Intuitively, the channel through which income distribution affects growth presents a
strong path dependence, in the sense that the steady state reached by an economy is
very sensitive to the initial configuration of relative income shaxres of the three classes.
This intuition is made formally precise in the overlapping generations model.

Aside from a possible theoretical interest on its own, this property of the model
may be relevant in relation to a well known empirical regularity concerning income
inequality and levels of income, Kuznets’ inverted-U curve. Essentially, a number of
cross-section studies in the last three decades seem to lend support to the old idea that
income inequality initially raises with per capita income and then declines as growth
proceeds further. However, time series studies tend to be much less supportive of this
finding. The overlapping generations model of this chapter may suggest a possible
explanation of this discrepancy.

It was seen above that a very egalitarian poor economy will not be able to start
the growth process. By contrast, an economy with a very unequal income distribution
is ‘n the best position to achieve a high initial rate of growth. However, once this
economy reaches a higher level of per capita income, the very same income distribution
pattern that fuelled the initial spurt of growth will hamper further growth. Thus, a
very unequal society will get stuck at an intermediate level of income, because the
extreme concentration of resources in the hands of the upper class prevents the lower

class and possibly even the middle class from reaching a post-tax income that allows
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investment in education. In a more equal society all classes will eventually invest in
education, so that inequality will decrease as per capita income reaches its highest
level. In a cross section, this will generate an inverted-U curve, even though only a
subset of all countries will present an inverted-U pattern in time-series. In fact, the
first group of countries never experienced any change in per capita income or income
distribution and the second group never experienced a reduction in inequality.

The mechanism of growth implicit in the analysis above is essentially a “trickle
down” process by which investment by one class increases the resources available for
redistribution in the future to the other classes, thus enabling an increasing number
of classes to invest in education. This important externality and the mechanism of
growth that it generates are formalized precisely in the overlapping generations model.
The basic message is that in the absence of a central planner the transmission of the
positive externalities of growth can stop if it is too costly to the median voter to
bring them about. Consider for instance an intermediate income economy. If the low
income group is very poor, it will invest only if the tax system is highly progressive.
If however the middle class has a very high pre-tax income, the tax rate preferred by
the median voter will be rather low. In this situation, the median voter might face an
intertemporal trade-off: by setting a high tax rate, she will incur a loss because her
preferrred tax rate is low. On the other hand, this temporary loss is necessary to bring
about the increase in future income which occurs when the low income group invests
in education. However, if the distance between the median voter and the low income
group is large, it is likely that the short term loss will outweigh the long term gain. If
this happens, the low income group will not invest in education and growth will stop.
Thus, the political outcome generated by the initial pattern of income distribution is
crucial in determining whether the “trickle down” process of growth will be stopped
before the economy has reached the highest possible steady-state where all classes
have invested in education.

This mechanism also provides potentially testable implications on the behavior
of the relative shares of the different income groups (such as quintiles) during the

different stages of growth. For instance, the share of the upper quintile should increase
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in the initial phases of development, while the share of the lower class (bottom two
quintiles) and of the middle class (middle two quintiles) should decrease. The opposite
should be true when an intermediate income economy experiences high growth.

From a more technical point of view, the overlapping generations model is char-
acterized by a solution method that allows for full rationality of voters. In particular,
when agents vote they take into account the effects of their proposals (if accepted) on
the future tax rates and therefore on the future path of the economy. This is obtained
by assuming that agents can make only “Markov proposals”, i.e. the tax rate they
propose is a function of contemporaneous state variables only. The optimal proposals
in the steady states of the economy are therefore found essentially as a fixed point
in the mapping from future proposals into current proposals. In the others states,
the optimal proposals are obtained through a backward procedure starting from the
steady states. This procedure also allows one to show that the median voter is the
decisive voter in each period®.

The rest of the chapter is organized as follows. Section 2 introduces the basic two
period model. Section 3 analyzes the existence of a non cycling majority and proves
that the median voter is the decisive voter even if preferences are not single-peaked.
Section 4 characterizes the political equilibrium and studies its effects on growth
depending on the initial income distribution and on the level of income. Section 5
analyzes systematically the theoretical and empirical implications of the two period
model. After sketching the overlapping generations model, Section 6 illustrates why
it might be relevant in discussing the issues outlined in this introduction. Section 7
concludes. Since the formal treatment of the model is rather notation-intensive and
in order not to hamper the intuition behind the results, almost all the proofs appear

in separate appendices.

4Although in a very different context, Cukierman-Meltzer [1989] too have an overlapping gener-
ation model with voting and majority rule. However, in their model voters in each period do not
take into account the effects of their vote on future political outcomes.
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1.2 The model.

There are two periods, 1 and 2 and three groups of agents, characterized by different
earning abilities, i.e. different pre-tax incomes. Let ;n; be the earning ability of an
agent belonging to pre-tax income class 7 in period j. In period 1, pre-tax incomes
can assume one of the following three values (relative frequencies in parentheses): 1n;
(p1)y 12 (P2), 113 (p3), where 0 < 1n; < 1n2 < 1ns.

Let ;7 represent the mean of the distribution of pre-tax incomes in period j. There
are three conditions on the distribution of pre-tax incomes:

(i) ps < .5,1=1,2,3

(i) pr +p2 > .5

(iii) 1m2 < 178
By preventing a single class from having more than half the agents of the economy,
assumption (i) is a necessary condition for the existence of non trivial majorities.
Assumption (ii) implies that the median voter is in the middle class, while assumption
(iii) ensures that the median is initially below the mean®.

If an agent with productivity n; invests e in education in period 1, her productivity
in period 2 is sn; = n; + Re. The only choice is between investing in education, which
costs e, and not investing®.

There is no capital market, no uncertainty, no discounting.

Taxes are proportional to pre-tax income. Taxes collected in this way are redis-
tributed as a per capita subsidy, constant across individuals. The government budget
is always balanced. However, there are convex costs in collecting taxes: thus, if ¢
is the tax rate, tii is collected in taxes, but only (¢ — ¢?)7 can be redistributed to

each individual.”Note that, as usual, a higher tax rate implies a more progressive tax

5From now on, whenever a first period variable is considered, the subscript indicating the time
period will be omitted if no ambiguity can result. Thus, # stands for 1/, n; for 17, and so on.

8This specification of the effects of education on earning ability is not an orthodox one in the
human capital literature. A multiplicative rather than an additive effect is usually assumed. An
example of a paper using the specification adopted here is Chiswick [1971].

7Without convex costs of collecting taxes, it is a standard result that, when labor is supplied
inelastically, all voters below the mean prefer ¢ = 1 while all voters above the mean prefer ¢ = 0.
Introducing a convex cost of collecting taxes allows one to avoid these corner solutions.
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system.

Utility is linear in consumption. Let i¢; and »¢; represent consumption in period
1 and 2 of an agent belonging to class i, respectively, and let ;7 represent the per
capita income in period 2. Finally, let ;t denote the tax rate implemented in period

j. Total consumption for an agent belonging to group i is:
16+ 26 = ni(1 — 1t) + (1t —1 £2)7 — e+ (ni + Re)(1 — ot) + (ot — 2t*)sn (L.1)
if agent n; invested in education and
16 + 26 = (1 — 12) + (1t — 187) + ni(1 — o) + (2t — 2t?)oRt (1.2)

if the same agent did not invest.

It is easy to show that an agent will want to invest in education if
R(1-,t)>1 (1.3)

Assume that R > 2: since it will be shown that ;¢ < -;-, this condition ensures that
all agents would like to invest in education.

However, if n;(1— 1¢)+ (1t — 1t2)% < e, agent n; is liquidity constrained and cannot
invest in education. Let 7 denote an agent whose after-tax income is exactly e. Then

7t is defined implicitly by:
A(l—1t)+ (1t —1t)i—e=0 (1.4)

Thus, all agents with pre-tax income n; < i are liquidity constrained at ;¢ and cannot
invest in education. # as a function of 1¢ is depicted in Figures 1 (a), (b) and (c), which
show that the function has very different qualitative behavior depending on whether
#i > 4e (a “rich” economy), e < # < 4e (an “intermediate income” economy), or
i < e (a “poor economy”). Since the behavior of #(;t) is crucial for the results of the

model, it is important to obtain some intuition of its shape.
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Figure 1-1: Redistribution and post-tax income.
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Consider first a rich economy. At each tax rate, a large amount of resources are
redistributed. Thus, however poor an agent is, there will always be a tax rate ¢,
t < 3, such that her post-tax income exceeds e. When per capita income is at an
intermediate level, there might be a situation where an agent’s pre-tax income is so
small (n < #ipmi, in Figure 1 (b)) that no tax rate will raise her post-tax income to
e before the convexity of the cost of collecting taxes tekes over. Finally, consider a
very poor economy. If an agent starts with a pre-tax income below e, no tax rate
will ever enable her to invest in education: even in the absence of costs of collecting
taxes she could reack at most a post-tax income equal to i, which is less than e.
Moreover, by reducing the post-tax income of all agents with a pre-tax income above
fi, income redistribution hurts all agents with pre-tax income above e, and the more

so the higher is the tax-rate.

1.3 Existence of a stable majority.

Assume now that in both periods the inhabitants of this economy vote over the
parameter ;¢ of the tax schedule described above, i.e. they vote over the progressivity
of the tax rate. As in Tabellini-Alesina [1990], in the first period all voters take fully
into account the effects of their proposal (if accepted) on the tax rate in the second
period.

In this section, I will prove that the median voter is the decisive voter in all
possible states of the economy. The reason why a whole section is needed to establish
this result is that, due to the abundance of discontinuities in the model, preferences
are not single-peaked and therefore the usual sufficient conditions for the existence of
a stable majority cannot be applied directly. However, it will be proved that another
sufficient condition on preferences, called Order Restrictedness, is satisfied in this
model.

Since the next sections develop all the important conceptual issues, the reader
uninterested in technical details can skip this section without missing any important

intuition of the model.
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Since no precommitment is possible, the political equilibrium will be determined
by finding first the equilibrium in period 2 and then working backward. It is clear
that no investment in education will take place in period 2. It is then straightforward

to show that n, is the decisive agent in this period, so that the tax rate is:
ot = of; = maz {O,argmam {(znz)(l — 2t) + (2t — ztz)z'ﬁ}} (1.5)

Therefore:

oth = maz {0 -;- (1 - 3’2)} (1.6)

2
Given this, consider now the problem solved by agent 7 in period 1. Her proposal will
be:
1t; = maz {0,argmaz {1¢; + 2¢i(2t3)}} (1.7)

where ,c;(3t3) is consumption by agent ¢ in period 2 given that the tax rate will be
the one preferred by the median voter in. period 2.
Now consider the term argmaz {.} in equation (7). In the points where ;7 and

at*(nz) are differentiable with respect to ¢, this term is found by solving®:

dlici + 2¢i(2t3 )

T (1.8)
i.e.
dyts don;
0 = —n.+(1——21t)n—2n,dzt2+[1 “]—dng
_dyt? d
F[1 - 253] 2 2 T2 4 oty - ot ] ’" (1.9)

Clearly, %? =0, %31% = 0 whenever these derivatives exist. Therefore, over all the

points where ,t} and ;7 are differentiable, the tax rate proposed by agent i will be

£ = maz {o . (1 - ;)} (1.10)

81t is easy to verify that the second order conditions for a maximum are satisfied.
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Figure 1-2: Redistribution and investment in education.
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i.e., in all points where 2t3}, 27 and zn; as a function of ¢ are differentiable, the optimal
tax rate in period 1 for agent ¢ is the tax rate that maximizes her post-tax income in
the same period.

Now consider the values of ;¢ at which agent n;’s post-tax income is equal to €°.

It is clear that there are several points of discontinuity of »t} and ,7 as a function
of ;t. The exact number depends on the values of n;, n,, ng and #. Figure 2
illustrates the case of i > 4e, n, < €, 7y < e, i.e. the case with the largest number of
discontinuities. 1, and £, are the smaller and larger root of n;(1—1t)+(1t—1£2)fi—e =
0, while 1, and ,£, are defined similarly with n, replacing n; in the previous equation.

Since necessarily ns > e, there is only one value of 1, 1£3, such that ns(1 — ,¢) +
(1t — 1t?)7 — e = 0. From Figure 1(a) 1f1, 1, and 1£; are all larger than 1.

When making her proposal in period 1, each voter must compare the value of her
overall utility when 1¢; = 1t} to its value when ¢; is such that ,¢3 and ,7 change
discretely.

For example, when £} is between 1, and £, in Figure 2, n, agents cannot invest
at the tax rate that maximizes n, agents’ post-tax income in period 1. In this case,

n, agent’s overall utility may be higher when ;¢ = ;f; than when ;¢ = ;#},because in

9Note that the existence of such values requires n; < fimin. This is defined implicitly by eq. (4),
with 7 replaced by n;.
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Figure 1-3: The indirect utility function and the tax rate.
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the former case n; agents can invest in education and therefore next period’s average
income will be higher!®.

It is now clear that in this model indirect utility functions are not single peaked
as a function of ;. Figure 3 illustrates the two possible qualitative behavior of n,
agents’ indirect utility in the case considered in Figure 2 and 1t} < £, (the indirec:
utility is plotted only for 0 < ;¢ < 1 which will turn out to be the relevant range in
equilibrium).

The standard sufficient conditions for the existence of a stable majority with the
median voter as the decisive voter (see Black [1948] and, for a more general proof,
Grandmont [1978]) fail to apply. However, it is still possible to show that the median
voter is the decisive voter in this problem.

Let 7 be the set of all possible triples of proposals, and let T, € T be one of
these triples. Then one can define a sufficient condition on preferences, called Order
Restrictedness., which, if satisfied on the set 7, will ensure that the economy under

consideration will have a stable majority, with the median voter as the decisive voter.

Definition: Preferences are Order Restricted on T, € 7 if there is a renumbering

of the agents such that, for each distinct pair of proposals (¢;,,t,) € T, all the agents

10A more systematic discussion of this crucial point is left for Appendix A and Sections 4 and 5.
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who prefer ¢;, to ¢z, have a lower number than those who are indifferent beteween the

two, and these have a lower number than those who prefer ¢, to t;, (Rothstein [1989]).

Theorem: If preferences are Order Restricted over all triples of proposals, a
stable majority exists and the median voter is the decisive voter.

Proof: See Rothstein [1989]. O
It is relatively easy to show the following

Result 1: Under Assumption A.2 (see Appendix A), preferences are Order Re-
stricted on all triples T, € 7.
Proof: See Appendix A'l. O

1.4 Redistribution and growth.

In this section I will investigate how the initial distribution of income affects the
degree of redistribution and, through this, the growth potential of an economy. The
analysis of the previous section established that the median voter is the decisive voter
in all possible states: therefore, in what follows it is sufficient to analyze the optimal
policies of the median voter in order to determine the equilibrium outcomes.

The next two subsections consider the two cases of a rich and a poor economy
respectively. It will be shown that they have very different patterns of income distri-
bution that are most favorable to growth. The dynamic implications of this simple

fact will be more fully developed in Sections 5 and 6.

11Notice that the proof of Order Restriction requires a finite number of alternatives: it is here
that the importance of assuming & finite number of classes can be appreciated.

24



1.4.1 The cases of a rich and an intermediate income econ-
omy.

Consider first an economy with a high per capita income, 7 > 4e (see Figure 1 (a)).
By Result A.2, ;t; < 1fs  when 7 > e; this means that ns agents can always invest
in education at the tax rate that maximizes the median voter post-tax income in
period 1. Thus, the only situation in which the median voter might want to propose
a different tax rate from ¢} is when 1t < 1f;, in which case n, agents cannot invest
in education at 1t} because their post-tax income is below e.

When ;¢ < 1t; the median voter faces an intertemporal trade-off. If she sets
1t = 1%, she loses something in the first period!? relative to 1t = ;¢3, but clearly will
gain something in period 2, since »#i increases if n; agents invested, so that more
resources will be available for redistribution in period 2. How the trade-off is resolved
by the median voter has important implications for growth: if ;¢ = 1£;, high growth
will result. Otherwise, growth will be low.

Thus, in order to study the effects of income distribution on growth one must
analyze two questiors: (a) under what configurations of the relative shares of the
low-income and middle-income groups will the median voter face an intertemporal
trade-off? (b) if there is indeed a trade-off, what configurations of income will induce
the median voter to set a high tax rate, so that the low-income group will invest and
high growth will obtain?

Let z(n2,n,) and y(na,n;) be the first period loss and second period gain to
the median voter respectively from setting the tax rate at ;f, instead of 1t}. Let
z(n2,n1) = y(ng,n1) — &(na,n1) be the overall gain (if positive) or loss (if negative).
Then, question (a) above is equivalent to finding the shape of the z = 0 locus in the
(n1,m2) space (see Figure 4). Above this locus (regions A and B in Figure 4) n, is
sufficiently close to n, ihat ;¢ > 1#; and the median voter does not face a conflict
beteween the short run and the long run. Below this locus (regions C and D) there

is indeed a conflict because 1t} < 1f;.

12Recall that 1t} is defined as the tax rate that maximizes the median voter’s post-tax income in
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Figure 1-4: Patterns of investment in education, fi = 5e.
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Question (b) therefore corresponds to finding the locus z = 0 in the region below
the z = 0 locus. Above the z = 0 locus (region C) n, is sufficiently close to n, that
the extra progressivity of the tax system required to enable the low income group to
invest is small compared to the second period gain; consequently, z > 0 in region C.
Thus, the median voter will set the tax rate at 1, and high growth will foliow. Below
the z = 0 locus (region D) 2z < 0 and the median voter sets the tax rate at ;¢3 so that
the low income class cannot invest in education and lower growth will follow.

The following result formalizes this argument:

Result 2: For an economy with # > 4e:
- the z = 0 locus is upwerd sloping and is defined for n; € [fmin, €] and n; € [ng, 7],
where 7§ is a function of 7;

- the z = 0 locus is upward sloping and is everywhere below the = 0 locus;

the first period.
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- 2 < 0 in the region comprised between the locus z = 0 and n; = 0.

Proof: See Appendix B. O

Result 2 implies that the z = 0 locus and the z = 0 locus have the shapes
depicted in Figures 4. The intuition behind it is straightforward. There are two
relevant regions, n; > e and n; < e. When n; > e (Region A), the median voter does
not face any intertemporal trade-off, since the low income group can afford investment
in education even when there is no redistribution. When n, < e, whether the low
income group invests depends on its position relative to the middle group. Consider
fixing a value for n; on the vertical axis; if n, is not too distant from n; (regions B
and C) the low income group will be able to invest in education; in region B, because
the distance between n, and n, is so low that 13 > 1£,, in region C, because it is not
too costly for the median voter to deviate from ¢;. However, if n, is large relative to
n, (region D) then z2(n;,n;) < 0, so that the short run cost to the median voter from
high redistribution outweighs the long run gain. This occurs for two reasons: first,
since the distance between n, and n, is large, the difference between ¢} and £, is -
large, so that the movement away from the optimal tax rate 1} is costly; second, since
n, is relatively large, the median voter does not want high redistribution anyway, and
therefore she benefits relatively little from the increase in second period’s income.

A result similar to Result 2 holds for an intermediate income economy too, with
e < i < 4e. Consider Figure 5.

Now there are three relevant regions for ny: ny > €, fimin < 71 < i, and 2y < fimin.
The same considerations made about the two ranges of n; in Figure 4 apply to the
first two regions of n; in Figure 5. However, now the economy is poorer than the
economy sketched in Figure 4. In particular, if ny < #min no level of redistribution
enables the low income group to invest!3, and the same is true if ny < fiin. Thus, for
Ny < fimin and Ny < fmin, only the high income group will invest in education, while

for Ny < #min, Ng > fimin the high and middle income groups will invest in education.

13Note that this feature of the model depends crucially on the existence of convex costs of collecting
taxes.
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Figure 1-5: Patterns of investment in education, #i = 3e.
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Apart from these differences, the logical structure of the problem remains the same
as in the case of a rich economy. In particular, the shapes of the z = 0 and z = 0 loci

can be explained by exactly the same considerations made above.

1.4.2 The case of a poor economy.

Consider now the case of a poor economy, with # < e. Only ng agents can now
possibly invest in education: any agent starting with a pre-tax income below # and
therefore below e will never be able to reach a post tax income of at least ¢ (see
Figure 1 (c)). It is then clear that when n3 < e no agent can invest in education, and
therefore no growth can take place. Therefore, assume from now on that ng > e.

Now the only potential investors in the economy, i.e. n3 agents, are hurt by high
tax rates. It is then intuitive that the median voter will face two relevant situations.
If n, is large given ns (so that ,¢; is small) or ng is large given n, (so that ;{3 is large)
the economy will be in region A in Figure 6: here, ;¢4 < 1f3 and ns agents will be
able to invest in education at the tax rate preferred by the median voter!4.

In contrast, if n, is low given ns or n; is low given ny, the economy will be in
region B, where ¢} > 1ts. Now ng agents will not be able to invest in education at 1t3
and the median voter faces the familiar intertemporal trade-off. The only difference is
that now she must trade less redistribution in period 1 for a higher per capita income
in period 2.

One can therefore define two loci z(n2,n3) = 0 and z(nz,n3) = 0 in the (nj,ns)
space in exact analogy to the case of a rich economy analyzed above. Thus, below
the z = 0 locus n3 agents cannot invest at £}, while below the z = 0 locus the short
period loss to the median voter from deviating from the optimal tax rate outweighs
the long run gain deriving from a higher second period per capita income.

It is therefore relatively easy to prove the following

Result 3: For an economy with 7 < e:

14In Figure 6 note that, for a given nj, n3 can only take a value comprised between names (n2) and
N3min(n3), where ngmqq is the value of ng when n; = 0 and ngmiy, is the value of ng when n; = n,.
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Figure 1-6: Patterns of investment in education, i = .5e.
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- the z = 0 locus is downward sloping;

- z > 0 always at ny = #;

- 2z > 0 everywhere for #i < 2pse;

- for & > 2pge, if z > 0 for admissible values of 7; and ng, this will occur in a region
comprised between the ngny, curve and the z = 0 locus;

- for ps sufficiently small, there exists a region below the z = 0 locus where z < 0;

- for ps sufficiently large, there is no region below the z = 0 locus where z < 0.
Proof: See Appendix B. O

While the first four points in Result 3 merely formalize the intuitions developed
above, the last two points deserve some further comments. It is intuitive that, when
the high income group is numerically large (ps is large), the gain to the median voter
deriving from the investment of the high income group is large, and if p; is sufficiently
large it certainly outweighs the first period loss. The reason is that the first period
loss depends only on the distance between n, and ng and not on ps. Conversely, it is
clear that when p3 is negligible the second period gain is negligible too, so that the
median voter will resolve the trade off always in the less favorable way to growth. It
is also intuitive that when per capita income is very small (7@ < 2pse) the marginal
cost to the median voter from renouncing redistribution in period 1 is low, while the
marginal second period benefit from letting the high income group invest is high,
since the increase in per capita income is large relative to the initial income. Thus,
in this case the median voter will always have an incentive to renounce redistribution

in period 1 in order to enable the high income group to invest.
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1.5 Implications of the model.

1.5.1 Income shares, levels of income and growth.

The model developed so far delivers & clear message: economies with different per-
capita incomes have very different patterns of income distribution (i.e. relative shares)
that are most favorable to growth. In particular, income distribution affects growth
through two channels.

First, in a very poor economy growth can occur only if the distribution of income
is sufficiently unequal, so that ng > e. Similarly, in an intermediate income economy
income distribution determines whether there is a tax rate at which the low income
group and the middle income group can invest in education.

Second, income distribution affects the share of the median voter relative to the
potentially liquidity contrained group (ns in a poor economy, n; in a rich economy).
This relative share in turn determines whether an intertemporal trade-off exists and,
when it exists, whether the median voter has an incentive to se! a tax system that
promotes growth.

In rich and an intermediate economy the best preconditions for high growth (in
the sense that both n; and n, invest) are a low share of ns and/or very similar shares
of n, and n, (the region along the 45° line). When the share of the high income
group is relatively low, the two remaining group will start with a relatively high pre-
tax income. When n, is close to ng, either 1t > 1; or the median voter has relatively
high incentives to let the low income class invest through high redistribution in case
185 < 1ty

Ezactly the opposite configuration of income distribution favors high growth (i.e.
investment by n3 agents) in a poor economy with i < e. Here, if the share of the
high income group is very low, the economy will be below the n3 = e line, so that
no tax rate will allow n3 agents to invest. Also, if n, is very close to n, (along and

close to the ngn;, line!®) then the economy will be more likely to be in the region

15Recall that the ngmin line in the (n3, ng) space represents the same points as the 45° line in the
(n1, n2) space.
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where z < 0, if it exists. The intuition for this result is obvious: in a peor economy,
not even a very progressive tax system will allow low income agents to invest, so that
only ns agents can potentially invest. Thus, any pattern of income distribution that

endangers the investment ability of the high income agents can harm growth.

1.5.2 The information in the measures of inequality.

The argument developed in the previous subsection has a first potentially impor-
tant empirical implication. Because it is essentially the relative shares of the three
classes that determine the political outcome and through this the rate of growth of
the economy, the usual measures of inequality utilized in empirical work, like the
Gini coefficient and the shares of the top quintile or bottom quintile, may not be
sufficient, when taken individually, to study the relation between income distribution
and growth.

Of course, researchers have always been keenly aware of the inherent drawbacks of
the Gini coefficient. For instance, whenever this measure is used, it is commonplace
to caution readers that its movements do not say much about underlying movements
in the Lorenz curve.

However, when one is interested in studying the relation between income distri-
bution and growth, the model points to other types of problems. Figure 7 illustrates
the nature of the problem?!®.

Along SS and S’S’ the share of ns agents in total income is constant, a higher
curve representing a lower share of n3. Along GG and G’G’ the Gini coefficient is
constant, a higher curve representing a smaller Gini coefficient. It is clear that just
knowing that the economy is, say, on the curve GG is not enough. This information
is consistent both with high growth, if the economy is on §’S’ (low share of n3), or
low growth, if the cconomy is on SS (high share of n3). A similar argument shows
that just knowing that the economy is on S°S’ (i.e., just knowing the share of the

top twentieth percentile of the population) is not enough to determine its growth

16 Ag usual, it is assumed in Figure 7 that p; = p; = .4 and pg = .2.
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Figure 1-7: The information in the measures of inequality.
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potential.

1.5.3 The sensitivity of growth to income shares.

A second important implication of the model is that, as per capita income increases,
high growth becomes less sensitive to income distribution. This statement can be
made formally precise. Let s; indicate the share of income class i in total income.
Consider first the share of the high income group, ss, on growth. In a rich economy,
the range of values of s3 for which high growth will occur whatever the value of &
increases as 7 increases. In Figure 4, this range is represented by the sum of the
lengths of the two segments HSY and OSj as a proportion of the total length OH.
Since the length of the segment efi in Figure 4 remains constant as i increases, the
ratio HSY/OH increases. Moreover, it can be shown that %ai > 1, which implies that
0S}/0OH increases as 7 increases.

A similar argument can be applied to the cases of an intermediate income economy
economy and of a poor economy.

Consider now the relation between growth and the relative share of the middle
income group to the share of the groups whose investment may depend on the tax
rate set by the median voter (the low income group in a rich economy, and the high
income group in the case of a poor economy). By just looking at Figures 4 through 6,
it is clear that in a high (intermediate) income economy the range of values of & for
which high (intermediate or high) growth will occur increases with per capita income
for a given ss. Likewise, in a poor economy the range of values of £ that allows
growth increases with per capita income.

The intuition behind these results is simple: since a rich economy redistributes
more resources for a given tax rate, it is less sensitive to deviations from the “optimal”
patiern of relative shares. Consider for instance the case of ¢{wo economies, both with
A > e, and let n; have the same value in both. Then n, agents will invest in education
for a wider set of values of ny: this is because the marginal benefit to n, of an increase
in the tax rate is higher when 7 is higher, while the marginal cost depends only on

n,. A symmetrical argument applies to the case of a poor economy.
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1.5.4 Movements of relative shares in the growth process.

The model provides testable implications about which income groups benefit the most
from the different rates of growth at the different levels of per capita income.

In a high income economy, when low growth occurs the low-income group experi-
ences a drastic fall in its share, while the opposite is true for the middle income group.
The high income group can increase or decrease its share, depending on wheter the
initial share is low or high. When high growth occurs, s, and s, increase, and s; more
than s;, while s3 certainly decreases. Thus, in a rich economy, the middle income
group always benefits from growth, while the low income group benefits only from
high growth. The high income group will not benefit from high growth, and might
increase its share only in the case of low growth.

In an intermediate income economy, the high income group will benefit from
low growth, while the low and middle income groups will be hurt. In the case of
intermediate or high growth, the behavior of the shares of different income groups is
the same as in the corresponding cases for a high income economy.

Finally, when growth occurs in a poor economy, only the high income group will
benefit from it, while the two other groups will be hurt.

In the past, there has been some empirical work on the behavior of the different
quintiles during the development process (see for instance Adelmann-Morris [1973]),
and several descriptive contributions. The results of this model might be useful in

connection with this literature.

1.6 An overlapping generations model with vot-
ing.
1.6.1 The model.

In this section, I will develop an overlapping generations extension of the two period
model of Sections 3 and 4. This is necessary to study the effects of the mechanism

analyzed so far on the dynamic path of the economy. In fact, by considering an
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explicitly dynamic economy, this section has three main objectives: (i) to analyze the
degree of persistence in the evolution of the economy stemming from the initial pattern
of income distribution; (ii) to relate the result of the analysis in (i) to the empirical
evidence on the relation between income distribution and growth; (iii) finally, to
formalize a process of growth, implicit in the two period model, whereby a class
investing in education increases the resources available for redistribution in the future
and therefore may enable the classes further down the ladder to invest in education
as well.

The mechanisms at work in the overlapping generations model are essentially a
straightforward extension of those operating in the two period model. However, since
agents are fully rational and take into account the effects of their current decisions on
future outcomes, the formal analysis of the model requires a rather involved algebraic
structure. In order to concentrate on the conceptual issues, in this section I will only
set up the model, outline the method of solution and then discuss its implications
for the three issues listed above. A full formal treatment of the model is left for
Appendices C and D.

In each period of time, there are two generations alive, the old and the young.
Each household is composed of two members, an old agent and her young offspring.
As before, a household can belong to one of the three classes of pre-tax income.
For simplicity, all agents work, consume, pay taxes and receive subsidies only in the
second period of their lives. In the first period of her life an individual can acquire
education if her parent decides so. This can occur because there is one-sided altruism,

so that the utility of an old agent in income group i at time j is
Ui = jei + 651U (1.11)

where jc; denotes the consumption of an old agent belonging to class i in period j

and 4 < 1 indicates the degree of altruism.Therefore:

[~}
U2 = e+ 3 8hes (1.12)
k=1
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A young agent belonging to income group i inherits the innate ability to earn n;
but not the component acquired through formal education, Re. Thus, investment in
education is now like an intra vivos transfer that increases the consumption of future
generations. Each period, the old vote over the progressivity of the tax system.

The equilibrium of the economy in each period and its dynamics are found as
follows. First, I find a sufficient condition on the returns to education R and the
coefficient of altruism &, roughly equivalent to condition (3) in the two period model,
which ensures that whenever the post-tax income of an old agent exceeds e she will
want to invest in the education of her offspring. Next, note that in this model it is
still true that taxation has an intertemporal effect only when there are agents whose
investment decisions depend on the degree of redistribution. Also, in each period the
region where the median voter faces an intertemporal trade-off is exactly the same
as in the two period case, since the first period cost of a deviation from the optimal
pattern is obviously the same!”. Finally, the region where the trade-off is resolved by
deviating from the optimal tax rate of the static problem has the same qualitative
behavior and is found using a conceptually equivalent procedure as in the two period
model.

Given these features of the model, computing the equilibrium in each state of
the economy does not involve any substantially new conceptual issue. The first step
consists in deriving the possible steady-states of the economy. Given the sufficient
condition outlined above, it is intuitive that a steady-state is a situation in which
either all agents have invested or some classes have not invested but there is no
incentive or it is impossible for the median voter to implement a tax system that would
enable these classes to invest. However, since agents are forward-looking, in deriving
the optimal proposals for each agent in each period something must be assumed about
the behavior of futnre voters. Since the pre-tax incomes of the various classes fully
characterize the state of an economy, future voters are assumed to behave according to

Markov strategies, i.e. their proposals in each future period are a function only of pre-

17In other words, the z = 0 locus is the same as in a two period version with the same values of
ny, nz and ns.
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tax incomes of the three classes in that period'®. Given these future Markov proposals,
I show that in the current period it is indeed optimal for the members of each class to
propose the same tax rates assumed to be proposed by their descendants. Essentially,
the current steady-state equilibrium is derived as a fixed point of the mapping from
the future given Markov proposals and the current optimal proposals. Once the
steady-states of the economy are characterized, it is possible to work backward and
find all possible dynamic paths depending on the initial conditions. In every state, it

is also possible to show that the median voter is indeed the decisive voter.

1.6.2 Time series and cross-section implications.

An important limitation of the two period model concerns its ability to track the
development of an economy over time. Section 4 showed that to different levels of
income there correspond different and sometimes opposite patterns of growth max-
imizing income distribution. If one considers an economy in which investment in
education can take place in more than one period, this property of the model has
rather important implications.

Essentially, a given pattern of income distribution can be extremely appropriate
for growth at a certain level of income; once the economy has reached a higher level
of income, however, that same pattern of income distribution might hamper or, in
extreme cases, prevent growth. This is so because pre-tax income distribution is
essentially a state variable, and highly dependent on initial conditions. Also, the
feasibility of changing the post-tax income distribution depends on the characteristics
of the political equilibrium resulting from the pattern of pre-tax income distribution.

Thus, the model displays a strong path-dependence, in the sense that the steady-
state reached by the economy is highly sensitive to the initial distribution of income.
In particular, an economy that starts out at a very low level of income (7 < e) with

a very unequal income distribution certainly satisfies the preconditions for growth

181t is intuitively clear that in a steady-state the optimal proposal of each voter must be the tax
rate that maximizes her post-tax incomes in each period. Indeed, this is the Markov tax proposal
postulated for the future generations.
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at that level of income, as described in Section 4. However, growth at the next
level of income (e < 7i < 4e) requires exactly the opposite configuration of income
distribution. As a consequence, after an initial spurt of high growth a very unequal
society might get stuck at a relatively low level of income with an even worse income
distribution than the initial one.

This mechanism may be potentially relevant in connection to the longstanding
debate on the existence of an inverted-U relation between inequality and per capita
income. Empirically, this relation seems to be quite robust in cross-section studies,
and has been consistently obtained for more than three decades!®. However, time
series studies tend to cast doubts on the shape of the relation?°. Essentially, the
growth process seems to be consistent with a wide variety of behaviors of income
distribution measures over time. While ar initial worsening in income distribution at
the first stages of growth seems quite widespread?!, further growth can be associated
with declining or increasing inequality. Moreover, a recent literature on Latin America
has emphasized that the pattern of development in several countries of that area seems
to have been characterized by a high and increasing inequality during the first phases
of development, after which growth essentially stopped at the top of the inverted-U
curve??,

The path-dependence displayed by the overlapping generations model of this sec-
tion might explain these empirical regularities. The point is best made by way of an
example?®. Appendix D proves that the result holds more generally for any value of
fi, n1, na and ngs.

Consider three economies, A, B and C with the same per capita income 7 = .98e

19The story of the inverted-U curve dates back to Kuznets [1955]. Subsequent contributions sup-
porting Kuznets’ hypothesis to different degrees include Paukert [1973], Alhuwalia [1974], Chenery-
Syrquin [1975] and more recently Campano-Salvatore [1988]. For less simpathetic views on the
existence of an inverted-U relation in cross-sections, see Saith [1983] and Ram [1988).

20Gee especially Fields-Jakubson [1990].

#1Williamson [1985] and Adelman-Morris[1983] document the increase in inequality that character-
ized the Industrial Revolution in Europe. Korea and Taiwan are frequently cited as counterexamples
to this statements. However, the case of Taiwan is rather special, because of the large, sudden inflow
of refugees from the civil war, while the case of Korea is more controversial: see for instance Papanek
[1978].

32See for instance Bacha [1979] and Cardoso-Fishlow [1989].

2314 is assumed here that p; = p; = .4,p3 = .2 and R = 4. Also, n; = n; only for simplicity.
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in period 1 but two very different initial Gini coefficients, denoted by ;Gs, j = 1,2,3
and S = A, B,C:

Country A
J=1 17 =.98¢e n; =.98e n; =.98¢ nz; = .98e
J=2 i =.98e 3n; = .98¢e n; =.98¢ ,nz = .98e¢
] = 3 37 = 98e 3Ny = 98¢ sis = 98e sgNg = 98e
Country B
7J=1 17a=.98¢e 1n;=.925¢ 1n;=.925¢ ing=1.2¢
J=2 i=178e 3n;=.925¢ 3sny;=.925¢ ,ng=5.2¢
J =3 i =498¢e 3n; =4.925¢ sn, = 4.925¢ gns = 5.2¢
Country C
J=1 1i=.98¢ 1ny=0.0e 1n; =0.0e ;n3=4.9e
J=2 2i=178e n; =0.0e sn; =0.0e ,n3 = 8.9¢
J=3 s =178e gsn; =0.0e 3ny, =0.0e 3ng = 8.9¢

Economy A has a completely egalitarian income distribution, so that ;G4 = 0.
Economy B is only slightly more unequal: ;G5 = .228. Finally, economy C is charac-
terized by a very unequal income distribution: ;G¢ = .8. As shown above, economy
A cannot grow; between B and C, B is clearly worse equipped for growth: in fact,
it barely succeeds in starting the development process. However, once the process
has started, B is in a better position to continue growth than C. Indeed, in the sec-
ond period C reaches a steady-state where only the high income class is investing in
education®®, and therefore income distribution is even more unequal than initially.
By contrast, economy A reaches the steady state in the third period, with all classes
investing. Thus, income distribution has improved after the first increase in inequality

and steady-state income is higher than C’s steady-state income.

#Note that for both B and C fimin(27) = .888.

41



Figure 1-8: The inverted-U relation.
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Now suppose an econometrician observes these economies after they have reached
their steady-states and tries to fit the best curve in the (G,7) space: such a curve
will be an inverted-U (see Figure 8).

The reason is simple: the economies that in steady-state have a higher income
level are those whose initial income distribution enabled them to deal best with the
different phases of economic development. In very egalitarian economies, like A, no
investment in human capital could ever take place. In economies with a very unequal
income dstribution, like C, the middle and/or the lower class are so poor that not even
the maximum feasible leve! of redistribution will enable them to invest in education.
Only economies that started out sufficiently equal, but not excessively so, have the
ability both to start growth and to keep growing once an intermediate level of income
is reached.

Note however that the time series behavior of the Gini coefficient presents an
inverted-U pattern only in the case of economy B, while in country C it only increases

and in country A it never moves. This seems to be consistent with the avaiiable
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empirical evidence in two respects. First, as mentioned above, the time series behavior
of inequality measures is known to follow a variety of patterns. Second, the presence
of an inverted-U pattern in time series has been documented quite convincingly for
several currently industrialized countries, including U.S., Great Britain, Germany,
Norway, Denmark, the Netherlands,?® while high and increasing levels of inequality

are more common among intermediate income economies?®.

1.6.3 Growth as a “trickle-down” process.

In an overlapping generations model, one can exploit fully the “trickle down” process
of growth that is only implicit in the two period model. By increasing total resources
available for redistribution, investment by the upper class in the first period allows
the other classes to invest in the following period. A comparison of economies B and
C reveals what is a precondition for this “trickle-down” mechanism to operate: the
pre-tax income of the groups that rely on this mechanism should be above a certain
threshold level, below which there is no level of redistribution that allow investment
in education. Similarly, under some circumstances investment in education by the
middle class will enable the low income group to invest in the next period.

In particular, consider fixing the pre-tax income of, say, the low income class in
period j at ;n; < fimin(;7), s0 that in period j it cannot invest in educ2tion at any
level of redistribution. If the middle class invests in education in period j, per capita
income in period j will increase, and it might now be the case that n; > fimin(j4+17)
and the low income class invests in education in period j + 1. It can be shown that
this will occur if both p, is sufficiently large, so that the positive externality from
investment by the middle class in period j on per capita income in period j + 1 is
large, and p, is sufficiently large, so that the effects of investment by the low income

class in period j + 1 on per capita income in the following periods is large enough,

35See Lindert-Williamson [1985] for a brief review of the time series experience of currently indus-
trialized countries.

2%The time span covered by income distribution data for developing countries is much shorter than
in the case of currently industrialized countries. However, as pointed out before, Brasil and Mexico
are examples of countries where income distribution kept deteriorating during the development
process and does not show signs of improvement: see Van Ginneken [1980] and Bacha-Klein [1989].
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thus providing the median voter with the adequate incentives to deviate temporarily
from her preferred tax structure.

This also illustrates the crucial role played by political factors in the growth pro-
cess. Essentially, the political outcome resulting from a given income distribution
determines whether the intertemporal transmission of the externality outlined above

goes on until all classes have invested or it stops before this occurs.

1.7 Conclusions.

This chapter has focused on a possible mechanism by which income distribution affects
growth: the degree of redistribution resulting from the political equilibrium generated
by the initial pattern of relative shares. It has been shown that this effect operates
very differently at different levels of income. Once this mechanism is incorporated in
an overlapping generation model with voting, two interesting implications arise.

At a theoretical level, growth occurs through a “trickle-down” phenomenon: in-
vestment in education by one class increases the resources available for redistribution
to other classes in the future. However, this intertemporal transmission of external-
ities can stop if the initial income distribution is characterized by high inequality,
so that the resulting political equilibrium does not redistribute enough resources.
Thus, countries that start the growth process with high inequality can get stuck at
intermediate levels of income with even more inequality.

In turn, this generates the second interesting implication of the model, this time
at an empirical level. Because of the persistent effects of the initial pattern of income
distribution on the level of income reached in steady state, it is shown that the model
has the potential for explaining the inverted-U relation between inequality and levels
of income which is frequently obtained in cross-section studies. At the same time, the

model can explain why the same relation is less frequent in time-series studies.
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Chapter 2

Income distribution and growth:

some empirical evidence.

2.1 Introduction.

This chapter presents some empirical evidence on the model developed in Chapter
1. As briefly discussed there, the model is consistent with a well-known empirical
result, the cross-section Kuznets’ curve. It is also consistent with the time-series
behavior of income distribution and per-capita income that has been observed in some
countries for which data were available. It is obvious, however, that the existence of
a Kuznets’ curve does not per se provide immediate support for the mechanism of
income distribution and growth described in the model: the same observed relation
between income distribution and per-capita income in steady-state might have been
caused by many other equally plausible mechanisms. Therefore, empirical evidence
on the specific approach of Chapter 1 is needed in order to assess its relevance.

A test of the model of Chapter 1 is also interesting because of the comparison it
allows with other recent models on income distribution and growth, notably Alesina-
Rodrik [1991] and Persson-Tabellini [1991]. Contrasting their empirical evidence with
that of this chapter, besides being of interest in itself, can shed further light on the
validity of the approach developed here.

There is an immediate difficulty in providing empirical evidence on the model of
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Chapter 1. On one hand, its basic message is quite clear: the way income distribution
affects growth varies drastically with the average income of the economy. On the other
hand, exactly how to test this prediction is not immediately evident. Indeed, the
assumption that education is not a continuous variable precludes testing the model
at its face value. Also, the model does not provide unambigous specifications that
should be estimated. For these and other reasons the specification of the estimated
model must be carefully motivated. This task is taken up in the next sections.

Specifically, the plan of the chapter is as follows. Section 2 sets up the most
reasonable specification of the equations to be estimated, on the basis of the main
qualitative implications that can be derived from the theoretical model. Two mech-
anisms are particularly important in driving the model: the relation between school
enrollment (as a proxy for investment in human capital) and income distribution, and
the relation between redistribution and income distribution. Section 3 presents the
results of the estimates of these relations. In order to allow an interesting compar-
ison with other recent models of income distribution and growth, Section 4 sets up
a system of equation that relates income distribution to the growth of school enroll-
ment and the latter variable to the subsequent growth of GDP. The effects of income
distribution under the null hypothesis are derived from the theoretical analysis of
the model. Although this is probably not the best specification to test the model
of Chapter 1, it is the most interesting in view of the recent literature on growth.
Because of current data availability, the most natural way to estimate the bivariate
recursive system set up above presents several problems, due to the fact the both
rates of change used are measured over a short period. Therefore, in Section 6 other
specifications are tested, relating directly the rates of growth of GDP and of school
enrollment to income distribution. The problem of a presence of a strong cyclical
component when this variables are measured over short periods is thus attenuated.
Section 7 draws the main conclusions of this Chapter.

Consequently, in Section 4 other tests are carried out that try to strike a balance
between adherence to the model and econometric fesibility. Section 5 compares the

implications of the model of Chapter 1 to those of other models of income distribution
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and growth, in particular Alesina-Rodrik [1991], and sets up a test of the two theories.
Section 6 tests the implications of the model regarding the relation between income

distribution and the degree of redistribution in teh economy. Section 7 concludes.

2.2 A reassessment of the model of Chapter 1.

This section reviews the empirical implications of the two-period model developed in
Chapter 1 and sets up the equations to be estimated.

Since the model hinges on a crucial discontinuity, namely that education is a
discrete variable, it would be hopeless to test it in its original form. It seems more
reasonable to derive its most important qualitative implications and test those.

The model is based on two important assumptions: first, there is a tax system in
place that can be used to redistribute resources; second, the agents of the economy
can vote over the level of redistribution through the tax-subsidy system. It is clear
that in the real world both these assumptions can fail.

In principle, both problems can be handled. When no income tax system is in
place most of the qualitative results of the two-period model remain valid. The absence
of a tax system can be reinterpreted as a situation where very large collection costs
exist. In fact, if the per capita subsidy is equal to (t — 7¢2)#, where 72 represents the
collection costs, the maximum tax rate will be 1/2v, which is obviously decreasing in
~. As to the second assumption, when political participation is prevented somehow,
this can be interpreted merely as a shift in the position of the median voter.

In practice, however, the problems posed by the failure of these two assumptions
are almost unsurmountable. The absence of an effective vehicle of redistribution has
certainly an important endogenous component: countries where the upper class has
a dominant position or the middle class is close to the upper class will generally not
want to redistribute income to a significant extent even if this were technically feasible.
Moreover, it might be difficult to distinguish empirically this situation from one where
redistribution of income is constrained by the inefficiency of the tax collection system.

The second caveat is probably even more important. Although in principle one can
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treat limitations to the voting process as a shift in the position of the median voter,
in practice it may be very difficult to determine in what direction the shift is.

With these two caveats in mind, how should one proceed to estimate the model
of Chapter 1?7 There are essentially three sets of testable cross-sectional implications
that one can derive from the model of Chapter 1:

1) the cross-section, steady-state relation between inequality variables and per-capita
GDP (the Kuznets’ curve);

2) the relation between the pattern of income distribution and the pattern of invest-
ment in education;

3) the relation between the shares of the different classes and the degree of redistri-
bution in the economy.

As to the time-series results, the main implication of the model concerns the evolution
of income distribution along the growth path, as detailed in Chapter 1. Since there
is an extensive literature on both the time-series and the cross-section aspects of the
Kuznets’ curve! this chapter will concentrate on points 2) and 3) above.

Consider first the relation between the pattern of income distribution and the
pattern of investment in education. The basic idea of the model is that there is
an asymmetry in the way income distribution affects the dynamics of investment in
human capital, depending on the average income of the economy.

To see how this occurs, one has to ask what characterizes a poor economy as
opposed to a rich economy from the standpoint of the model developed in Chapter 1.

There are two possible definitions of a poor economy that can be derived from
the model of Chapter 1. First, when 7 < e, only the upper class can invest in human
capital. For this to happen the share of the upper class must be sufficiently large.
This is all is needed in an economy without redistribution. This suggests estimating

an equation of the form:

Secro=c1+71 GDPgy + v, Top+¢ (2.1)

1See the brief discussion in Section 6 of Chapter 1 and the references cited therein.
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where the variables are defined in the Appendix. The same system could be estimated
with primary enrollment instead of secondary enrollment.? If the model is correct,
the coefficients v, should be positive. In an economy with redistribution, the basic
message is that the upper class can be hurt by too much redistribution. This means
that high enrollment will occur if the share of the upper class is sufficiently high
and/or the middle class does not have enough incentives to expropriate the upper
class. Thus, a condition favorable to high investment in human capital is one where
the share of the upper class is high and the share of the low-income class is low. This

suggests estimating an equation of the form:

Secro = c3 + 71 GDPgy + 72 Top + v3 Midbot + ¢ (2.2)

instead of equation (1). Under the null hypothesis, both coefficients v, and «3 should
be positive.

The second definition of a poor economy corresponds to an “intermediate income”
economy in the terminology of Chapter 1 whith # > e but still small. Thus, the low-
income class will not be able to invest in human capital for any reasonable value of
its share. High investment in human capital will then result if the share of the middle
class is sufficiently large. This suggests estimating the same equation (2), but now
one should expect a negative value for the coefficient 4; of T'op in equation (2).

The main characteristic of a rich economy is that high investment in human capital
will occur when the low income class invests in human capital. This will happen under
two conditions. First, the share of the high income class should be low enough; second,
the income of the low-income class and of the middle-class should be reasonably close.
This suggests estimating equation (2) where both 4, and 73 are negative under the
null hypothesis.

Consider now the relation betwen the share of the various classes and the degree

of redistribution in the economy. The model implies that redistribution should be

3There is some evidence in the recent empirical work on growth that primary enrollment as
a proxy for human capital has a higher explanatory power in growth regression than secondary
enrollment.
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a negative function of the income of the median voter relative to average income.
Other recent models of income distribution and growth, like Alesina-Rodrik[1991]
and Persson-Tabellini [1991], imply some version of the same relation. This is also
the prediction of the static models of “voting over linear tax schedules” like Roberts
[1977] and Romer [1975].

In addition, the model of Chapter 1 suggests that the distance between the income
of the median voter and the income of the typical agent of the low income class should
matter. The rationale for this effect is that, when the distance is large, the costs to
the median voter of enacting high redistribution offset the gains. This suggests that
the ratio of the share of the third and fourth quintiles to the share of the first and
second quintile should be negatively related to the level of redistribution.®

One problem in testing this relation is that it is rather difficult to locate exactly the
empirical counterpart of the concept of redistribution used in the theoretical model.
Ideally, one would want a measure of the redistribution achieved through both the
tax and transfer systems. It is well known that this is a very difficult measure to
obtain, and some (not uncontroversial) results are available only for a few developed
countries. The cross-section of data currently available does not allow one to even get
close to a reliable measure of the incidence of the tax-transfer system. I therefore had
to rely on rather crude proxies for the redistribution process. From the Barro-Wolf
data set I utilized two variables, government transfers as a fraction of GDP (T R) and
social insurance and welfare payments as a fraction of GDP (SS). Both variables are

averages between 1970 and 1985. The equations estimated are:

RD = c3 + llllGDPeo + [l.thd + € (2.3)

and

RD = c4 + m1GDPgo + maMid + 3 Midbot + ¢ (2.4)

where RD is one of the two proxies for the degree of redistribution in the economy

31t is assumed here that the country is not “poor” in the definition of Chapter 1.
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indicated above.

2.3 The basic tests.

There are two strategies that can be followed at this point. One can test the model
only for democracies. With enough data, this is probably the best course of action.
The obvious problem is that there are very few poor countries where meaningful and
regular votes took place during the sample period.* Consequently, if one uses this
criterion the model cannot be tested on poor countries. Thus, the test cannot address
the most important implication of the model, namely that there is an asymmetry in
the way income distribution affects growth in poor and rich countries.

The second strategy consists in testing the model with the available data under
the heroic asssumption that something close to the position of the median voter
emerges. It is important to note that this might not be completely misleading if the
poor countries are also those countries where there is no redistribution because an
effective tax system is simply not technically available. As illustrated in Section 2,
in this case the initial income distribution still affects the dynamics of investment in
human capital according to the same pattern analyzed there (see equation (2)).

In this section, I will follow both strategies leaving it to the reader to decide what
conclusions can plausibly be drawn from the tests. In Section 6, I will expand on
the issue of the relative importance of the “democracy/non democracy” classifica-
tion as opposed to the “rich/poor” classification in determining the effects of income
distribution on the rate of growth of an economy.

Finally, one word should be spent on the estimation procedure adopted. It is well
known that income distribution data are likely to be subject to substantial measure-
ment errors. In addition, in cross-section estimation one should certainly worry about
the different definitions adopted in different countries to measure the same variable.

It is therefore clear that an instrumental variable approach is called for. Unfortu-

4A classification of countries in democracies and non-democracies is obviously often a matter of
judgment. The Barro-Wolf [1990] data set has a “political rights” variable that was used to split
the sample in democracies and non-democracies.
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nately, I am not aware of any good instrument for the income distribution variables
used here. If the test used only some crude measure of inequality, e.g. the share of
the top quintile, it would probably be possible to find & plausible instrument. But a
crucial element of the theory tested is that other income distribution variables, like
the ratio of the share of the middle class to the share of the low-income class, play
an important role. It is clear that finding a good instrument for this variable is a
prohibitive task.

It is important to note that the problem is compounded by the fact that there
is really no ground for arguing in which direction the bias induced by measurement
error operates. In particular, as far as I know there is no indication that the income
distribution variables used in this chapter tend to be overestimated or underestimated.
Moreover, it is not clear that, if there is indeed a systematic error, it should be larger
in poor countries than in rich countries. For all these reasons, it seems wisest to use
OLS in the estimations of this and the next sections.®

The first test consists in a rather crude estimation of the equatiions set up in the
previous section for both pcor and rich countries. To this end, the sample of 72
countries was split into two subsamples of poor and rich countries in two different
ways. The first subdivision allocates the poorest 33 countries to the category of
“poor” countries and the richest 39 to the category of “rich” countries. In the second
subdivision the two categories comprise 46 and 26 countries respectively.® Results
are reported here only for the second classification, since the first classification gave
very similar results. Table 1 reports the estimation of equations (1) and (2) for poor
and rich countries.

The coefficient of T'op in equation (1) is negative and significant. The sign suggests
that it might be more appropriate to estimate the specification (2) rather than (1), for
the reasons presented in Section 2. The results of such estimation are also reported
in Table 1. The signs of the coefficients for the income distribution variables are as

predicted by the null hypothesis, but the coefficient of M:dbot is insignificant in both

5 Exactly the same argument applies to the estimation of the bivariate system in Section 4.
8The cut-off points for the two classifications are a real GNP of 1,000 and 2,000 1980 dollars
respectively in the Summers-Heston dataset.
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Table 2.1: Income distribution and enrollment.
Eq. Constant GDPsq Top  Midbot R?

Poor countries

(1) .66l 209 -.007 484
(4.956) (6.679) (-3.185)
(2) 661 209  -.007  .002 473

(4.953) (6.670) (-3.918) (.544)

Rich countries

(2) 1009 217  -014  -.004 438
(2.395)  (1.753) (-2.366) (-.080)

Dependent variable in equations (1) and (2): Seczo. t-statistics in
parentheses. Sample size: poor countries: 46; rich countries: 26.
All the standard errors are corrected for heteroskedasticity using the
White heteroskedasticity-robust variance-covariance matrix.

cases.

It is important to note, however, that in the case of rich countries insignificant
estimates of the coefficients of the income distribution variables are not inconsistent
with the model of Chapter 1. As shown formally there, the richer the country, the less
important is income distribution in terms of investment in human capital. Indeed, in
a very rich country even a poor agent will have enough income to invest in education.
An agent in the same percentile of the income distribution of a poor country, instead,
will not be able to invest in education.

Very similar results were obtained when the dependent variable was the primary
enrollment ratio and when all the regressions were repeated with the (primary or
secondary) enrollment ratio as measured in 1960 rather than 1970.

The next step consists in estimating the redistribution relations, equations (3)
and (4). The results are reported in Table 2.

The point estimates do not support the null hypothesis: the crucial coefficient,
that of Mid, has the wrong sign in all equations. This is particularly worrisome be-
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Table 2.2: Income distribution and redistribution.

Eq. Constant GDPgy Mid  Midbot R?
Poor countries, SS
(3-55) -.017 .018 .001 197
(-.796)  (2.513) (1.742)
(4-SS) -.015 017 .001 -.001 179
(-.718) (2.544) (1.784) (-2.167)
Rich countries, SS
(3-59) -.122 .016 .005 .084
(-1.404) (.598) (2.449)
(4-55) -.094 .164 .005 -.006 042
(-.967)  (.639) (2.503) (-.318)
Poor countries, TR
(3-TR) -.108 011 .005 .296
(-2.321) (1.066) (3.351)
(4-TR) -.106 011 .005 -.002 275
(-2.294) (1.019) (3.314) (-1.572)
Rich countries, TR
(3-TR) -.232 .030 .009 .202
(-2.037) (1.055) (3.222)
(4-TR) -.123 025 .008 -.002 218
(-1.133)  (.894) (3.169) (-2.244)

Dependent variable in equations (3-SS) and (4-SS): social security transfers.
Sample size: poor countries: 30; rich countries: 24. Dependent variable in
equations (3-T'R) and (4-TR): government transfers. Sample size: poor
countries: 28; rich countries: 25. t-statistics in parentheses. All the standard
errors are corrected for heteroskedasticity sing the White heteroskedasticity-

robust variance-covariance matrix.




cause the relation between the median voter’s income relative to the average income
and the degree of redistribution is at the heart of all models where endogenous redis-
tribution, as determined by the political process, plays a crucial role.” The estimates
for the case of rich countries are particularly puzzling. One can argue that the social
security system (and in general the transfer system) in developing countries is not
fully developed due to technical and institutional reasons, so that one should not
attach too much weight to regressions (3) and (4) in Table 2 for these countries. But
if there is any content in the politico-economic approach to fiscal policy, the same
relation should hold for developed countries (under the maintained hypothesis that
the variables used are good proxies for the right ones). As a further check, I run the
same regressions only for those countries that can be characterized as democracies®

among the group of the richest countries(Table 3).

Table 2.3: Income distribution and redistribution, democracies.

Eq. Constant GDPsy Mid Midbot R?

(4-89) -.086 014 .005 -.006 -.062
(-662)  (.321) (1.825) (-.257)

(4TR) 046  -027 006 -.015 015

(.342)  (-.579) (1.936) (-.732)

Dependent variable in equation (4-SS): social security transfers. Dependent
variable in equation (4-TR): government transfers. Sample size in bothe
regressions: 19. t-statistics in parentheses. All the standard errors are
corrected for heteroskedasticity using the White heteroskedasticity-robust
variance-covariance matrix.

If anything, the general fit of the equations worsens, while the sign of the coefficient

of Mid remains positive. The sign of the coeflicient of Midbot is more comforting

7One might object that the share of the third and fourth quintile overstates the median voter’s
income relative to the average income, and is therefore not the right variable to use. Although I
am skeptical on this azgument, I am planning to explore this potential explanation of the finding in
future research.

8A democracy was defined as a country whose value of the political rights variable in the Barro-
Wolf data set was equal to or smaller than 2.
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(although it is insignificant), but giver the estimates of the coefficients of Mid it is
not clear what importance one should attribute to this.

In summary, the results concerning human capital investment are mixed at best.
While it is true that investment in human capital seers to be negatively related to
the share of the top quintile, as predicted by the model, the other income distribution
variables enter insignificantly in the regression. The estimates of the redistribution
regressions are even less supportive of the theoretical model. The share of the middle
class simply does not have the effects predicted by all the politico-economic models
of endogenous redistribution. True, the measurement error problem is likely to be
severe in the estimates presented above, and the specification used would provide a
very crude measure of overall redistribution anyway. All things considered, however,
it is difficult to avoid the conclusion that the income distribution channel described
in the chapter is not likely to be at work in determining the level of redistribution

and possibly of investment in human capital of an economy.

2.4 Growth vs. levels.

The human capital regressions of Section 3 tested the relation between the level of
gecondary school enrollmemt and the pattern of income distribution. Although this is
the relation suggested by the model of Chapter 1, a somewhat looser interpretation of
it provides a natural extension of the relation, one that links growth and the pattern of
income distribution. ® Testing such empirical relation is interesting because it might
allow a comparison with other recent empirical evidence on the relation between
income distribution and growth, based on different theoretical approaches (see in
particular Alesina-Rodrik [1991] and Persson-Tabellini [1991].)

The model of Chapter 1 suggests two important elements that should be captured

by the specification adopted. First, the model is recursive: income distribution affects

®It should be emphasized that this is correct even in the context of a literal interpretation of
the model, under the assumption made throughout Chapter 1 that the countries being compared
have the same average income but different patterns of income distribution. Of course, dividing the
sample into two subsamples takes care only partially of the problem.
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the dynamics of human capital accumulation and the latter determines the raie of
growth of the economy. Second, as in the equations estimated in Section 3, there is
an asymmetry in the way income distribution affects human capital accumulation,
depending on the average income of the economy. For poor countries this suggests

estimating a system like:

ASeceor0 = 1 + 115ecgo + 12 Top + ysMidbot + ¢ (2.5)

AGDProgs = c3 + 61GD Py + 63ASecegro + n (2.6)

where under the null hypothesis both coefficients 4, and 3 should be positive. If the
alternative definition of a poor country is adopted (see the discussion in Section 2), one
should expect a negative value for v, in equation (5). In the case of a rich economy, the
model suggests estimating the same system (5)-(6), but now ~s should be negative
under the null hypothesis. It should be noted that all this is a straightforward,
although informal, extension of the discussion of Section 2 to a context where there
is growth. Table 4 reports the results of the estimation of the system (5)-(6) for poor
countries.

Both coefficients of the income distribution variable have the right sign, and one
of them (the coefficient of Midbot) is strongly significant. However, the coefficient
of ASecsoro in equation (6) are both negative, although insignificant. But things are
even worse because the results do not seem to be robust to small modifications of
the sample. The earliest available observations for the income distribution variables
in some country refers to years after 1965. Therefore, they can hardly be regarded
as exogenous for the purpose of estimating the first eque ‘ion of the system. Since no
good instruments are available, the wisest strategy is probably to drop them from the
sample. One then obtains equations (5’) and (6’) in Table 4, where the coefficient of
Midbot is now insignificant (with the wrong sign) and the coefficient of ASecgorp is
still negative and strongly significant.

The corresponding results for rich countries are reported in Table 5.

Contrary to the case of poor countries, the estimates seem to be quite robust
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Table 2.4: Recursive system, poor countries.

Eq. Constant Secgo Top Midbot GDPpg ASecgoro

Full sample

(5) 2950  -8.244 -1.174  .349  .264
(2.948) (-3.802) (-1.174) (6.348)

(6) 353 .289 -.034

(4.430) (2.293)  (-.980)

Restricted samplef

() 3.201 -7.670  .002  -279  .115
(2.505) (-2.844) (.074) (-.535)

6"y  .321 208 -.060
(3.977) (2.446) (-3.623)

Dependent variable in equations (1) and (1’): ASecgg70. Dependent variable
in equations (2) and (2’): AGV Prggs. Sample sige: full sample: 46; restricted
sample:30. In the restricted sample, all countries whose income distribution
variables refer to the years after 1965 have been dropped. All the standard
errors are correc‘ed for heteroskedasticity using the White heteroskedasticity-
robust variance-covariance matrix.
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Table 2.5: Recursive system, rich countries.

Eq. Constant Secqg Top Midbot GDPry ASeceoro

Full sample

(5) 1.550  -1.340 -.005  -.091
(1.547)  (-2.820) (-.289) (-.853)

(6)  -.630 468 141
(-2.896) (4.343) (1.287)

Restricted samplet

(5) 1.070  -1.066 .002  -.091
(1.014)  (-2.057) (.094) (-.866)

(6')  -.648 494 071
(-2.009) (3.003)  (.550)

.282

271

.206

.206

Dependent variable in equations (1) and (1’): ASecgo7o. Dependent variable in equa-
tions (2) and (2’): AGNPyses. Sample sise: full sample: 26; restricted sample:
21. Ip the restricted sample, all countries whose income distribution variables refer
to the years after 1965 have been dropped. All the standard errors are corrected
for heteroskedasticity using the White heteroskedasticity-robust variance-covariance

matrix.
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to changes in the sample that exclude late observations. Moreover, all the income
distribution variables enter equations (5) and (5’) with the signs predicted by the null
hypothesis and the coefficient of ASecgoro in equations (6) and (6’) is positive. But
all these coefficient are insignificant at the 10% level.

Very similar results were obtained when the dependent variable in equation (6) was
the rate of growth of GNP between 1970 and 1985 rather than between 1975 and 1985,
when the subsample of poor countries comprised the poorest 33 countries rather than
the poorest 46 countries, when primary enrollment was used rather than secondary
enrollment, and when countries with implausibly high rates of growth of primary
and secondary enrollment were left out. I also regressed the average of government
expenditure on education between 1970 and 1985 (as 2 fraction of GDP) on the income
distribution variables and initial GDP on the ground that enrollment ratios might be
observed with substantial measurement error. The pattern of the coefficients of the
income distribution variables was very similar to that of the regressions presented in
this section. In particular, the same lack of robustness to changes in the sample was
present in these regressions.

In summary, the main message of the estimate of the system (5)-(6) is similar to
that of the static regressions of Section 3. Now there are two elements that worsen
the overall picture, however. First, the coefficients of the income distribution variable
seem to be highly unstable. Second, the effect of human capital accumulation on
growth is negative in developing countries - an obviously puzzling result - while it is

positive but insignificant in developed countries.

2.5 Further tests.

One can think of several drawbacks in the estimation procedure adopted in Section 4.
Since the model makes essentially long-run predictions, the decade between 1960 and
1970 might be too a short period to detect the effects of income distribution in 1960 on
the evolution of human capital accumulation. The same considerations might apply

to the GDP growth equation. Furthermore, the rate of growth of GDP between 1970
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(or 1975) and 1985 contains a lot of cyclical components and is notoriously affected
by supply shocks.®

It is clear that with the available data it is not possible to correct both problems
at the same time. One can estimate the effects of income distribution in 1960 on the

rate of growth of secondary enrollment between 1960 and 1985, i.e. an equation like:
ASecgoss = ¢4 + M1GDPgg + Az Secgo + Az Top + \yMidbot + € (2.7)

Having done this, however, one cannot use ASecgoss as an independent variable in a
growth equation, because of simultaneity problems. Alternatively, one can estimate

directly the effects of income distribution in 1960 on the rate of growth of GDP
between 1960 and 1985, i.e. an equation like:

AGDPgogs = cs + 61 GDPgy + 0;Secgo + 03 Top + 0, Midbot + Ui (2.8)

Table 6 reports the results of the human capital accumulation regression for secondary
enrollment (equation (7)), while Table 7 reports the results of the corresponding
growth regressions (equation (8)).

As usual, all regressions for poor countries are highly unstable. Also, the coefficient
of Midbot has generally the wrong sign in all regressions, although it is insignificant.
Overall, the problems with these regressions are essentially the same as in the previous

section.

2.6 Political regime vs. average income.

The model of Chapter 1 implies that two factors are important in the relation between
income distribution and growth: the initial income and how the political process

reditributes the available resources. For the reasons analyzed in Section 2, the first

10This might also explein the negative effect of the accumulation of human capital on subsequent
growth, if the countries that invested the most in human capital were the most affected by the oil
shock. However, there are no obvious rationalizations of this effect.
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Table 2.6: Effects of income distribution on secondary enrollment, 1960 to 1985.

Eq. Constant GDPs  Secgo Top  Mzidbot R?

Poor countries, full sample

(1) 16.114 913  -35.586 -.195  1.565 501
(3.432)  (.657) (-5.090) (-2.702) (8.753)

Poor countries, restricted sample!
(7) 14.077 -1.475  -25.762  -.040 -1.589 .353
(3.220) (-.772) (-3.500) (.374) (-.882)
Rich countries, full sample

(7) 3408  -609 -3.199  -008  .144 657
(3.090) (-1.977) (-4.723) (-.348) (.529)

Rich countries, restricted sample!

(7") 3.708  -705  -3.488 -.0189  .350 638
(2.380) (-1.781) (3.659) (-.637) (.914)

Dependent variable: ASecgoss. Sample sige: see Tables 4 and 6. In the restricted
sample, all countries whose income distribution variables refer to the years after 1985
have been dropped. All the standard errors are corrected for heteroskedasticity using
the White heteroskedasticity-robust variance-covariance matrix.
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Table 2.7: Effects of income distribution on growth, 1960 to 1985.

Eq. Constant GDPsp  Secgo Top  Midbot R?

Poor countries, full sample

(8)  .006 002  .085  -.0003  .002 147
(.248)  (-.400) (1.975) (-.072) (2.574)

Poor countries, restricted samplet

(&)  .011 002  .077  .0002  -.006 054
(.334)  (.345) (1.897) (.336) (-.773)

Rich countries, full sample

(8) .07 020  -.032  -.008  .002 387
(4.020) (-2.470) (2.132) (-2.967) (1.079)

Rich countries, restricted samplet

(8)  .083 022  -.030 -.0009 .00l 504
(3.600) (-2.880) (2.321) (-2.552) (.635)

Dependent variable: AGDPgogs. Sample size: see Table 4 and 5. In the restricted
sample, all countries whose income distribution variables refer to the years after 1965
have been dropped. All the standard errors are corrected for heteroskedasticity using
the White heteroskedasticity-robust variance-covariance matrix.
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factor is the more important and the more easily testable. In fact, the tests presented
in Sections 3 to 5 relied on the classification of countries in poor and rich rather than
democracies and non-democracies.

Alesina-Rodrik [1991] have developed a model of income distribution and growth
in which the crucial empirical implications hinge on the “democracy/non-democracy”
dicotomy. The basic idea is the following: in an economy where the individuals vote
over the level of capital taxation for redistribution purposes, the lower the wealth
of the median voter relative to the average, the higher the tax rate that will prevail
through majority voting. In turn, a higher tax rate on capital will depress capital
accumulation and therefore growth. Consequently, the growth rate of a democracy
should be positively correlated to the share of the two middle quintiles and negatively
related to the share of the upper quintile.

The model of Chapter 1 and the Alesina-Rodrik model differ in two important
respects. First, in the latter the mechanism by which income distribution affects
growth is independent of the level of income of the economy. Therefore, the relation
between the shares of the various quintiles and growth should hold for any democracy,
irrespective of its average income. The second difference is that in the model of
Chapter 1 the qualitative relation between income distribution and growth for a given
level of income is independent of whether a country is a democracy.

It is then clear that potentially the two models can be tested against each other
along several dimensions. In practice, however, the current availability of data poses
serious limitations. For instance, one would like to divide poor and rich countries into
democracies and non-democracies, and then test whether, within each category, there
is an asymmetry in the behavior of democracies and non-democracies. Analogously,
one would like to test whether there is an asymmetry in the behavior of poor and rich
democracies, and the same for non-democracies. The problem is that there are very
few poor countries that might be labeled democracies under any reasonable definition
of the term.

Only a much weaker test of the two models is available. One can take the subsam-



ple of the richest 39 countries,!! separate them into democracies and non-democracies,
and then look for asymmetries in their behavior.}? Two growth equations were esti-
mated for democracies and non-democracies for the period 1960-1985: equation (8)
and a slight variant (eq. (8a)). Results are reported in Table 8.3

The results are inconclusive. If anything, the coefficients are more significant for
non-democracies than for democracies. If the relevant dividing line is average income,
this would not be too surprising in view of the discussion of Section 2 and the fact that
political rights are highly correlated with income even in this sample. However, the
results of a Chow test for structural break do not reject the null hypothesis that the
coefficients of the income distribution variables are the same at the 20% significance

level.14

2.7 Conclusions.

The main purpose of this chapter was to analyze the available evidence on income
distribution and growth in light of the theoretical model developed in Chapter 1. The
results are little supportive of that approach.

Schematically, three different components were tested: the effect of income dis-
tribution on human capital accumulation, the effects of humar capital accumulation
on growth, and the effect of income distribution on redistribution. Although the
estimates of all three components were rather disappointing, in these conclusions I
will concentrate on the last one, because its implications extend beyond the specific
model of Chapter 1.

As is well known, in recent years there has been a resurgence of interest in models

The richest 39 countries are those countries with a GNP per capita in 1960 above 1,000 1980
dollars.

120pe should be aware that even this test is subject to the same problem analyzed above. In fact,
in the Barro-Wolf data set there is a very high correlation between the index of political rights that
was used here to define a democracy and the per capita income of a country.

130nly results for equation (8) and its variant are reported because they are directly comparable
with the specification used by Alesina-Rodrik [1991].

4In both regressions (8a) and (8) the coefficients of all the variables other than the income
distribution variables were constarined to be the same in both subsamples. The significance level of
the Chow test in regression (8a) was .494, while for regression (8) it was .604.
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Table 2.8: Effects of income distribution on growth, 1960 to 1985.

Eq. Constant GDPyy Seceo Top  Midbot R?

Rich countries, democracies

(5a)  .053 010  .028  -.0006 220
(3.101) (-1.272) (1.496) (-1.596)

Rich countries, non-democracies
(5a) 124 -.024 -.019 -.001 533
(4.935) (-3.381) (-.634) (-3.604)
Rich countries, democracies

(5)  .046 011 354  -0001 -.007  .215
(2.594) (-1.523) (1.759) (-.301) (-.899)

Rich countries, non-democracies

(5) 129 026  -200  -.002  .004 542
(5.010) (-4.180) (-.797) (-3.668) (1.520)

Dependent variable: AGDPgoss. Sample sise: democracies: 22; non-
democracies: 16. All the standard errors are corrected for heteroskedasticity
using the White heteroskedasticity-robust variance-covariance matrix.

66



where policy (in particular fiscal policy) is the outcome of the political process, which
in turn is often described in terms of the median voter result.!’® Although it is
obviously based on a very stylized model, the median voter theorem delivers a very
clear and strong message, whose qualitative implications are testable and should be
tested.

In most models where policy is endogenously determined, the relevant differences
between the agents of the economy are not in their preferences but in their budget
constarints, so that there is a precise mappping between income distribution and
indirect preferences. Thus, income distribution, as captured by the position of the
median voter in the income distribution spectrum relative to the average voter, is a
major determinant of the political outcome in these models.

It is clear that the regressions performed in this chapter can be considered pre-
liminary at best. As argued in section 2, ideally one would want to measure the
incidence of the whole tax-transfers system. Besides being a difficult exercise in any
case, it can be done at most in a few developed countries. But for purposes of test-
ing cross-sectional results such as those usually predicted positive models of political
determination of fiscal policy and/or growth, it is unlikely that one will be able to
use much more comprehensive data than those utilized here. Consequently, it will
be unlikely that the empirical results of Section 3 will be easily reversed. Whether
this can undermine the whole positive approach to fiscal policy, as formalized in the

recent literature, remains an open question.

15Recent important examples are Tabellini-Alesina [1990], Persson-Svensson [1989] and Tabellini
[1991].
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Chapter 3

Increasing returns to scale,
politics, and the timing of

stabilizations.

3.1 Introduction.

In the last two decades the economic policy of several Latin American countries
has been repeatedly characterized by perverse cycles of “unsustainable policies” and
attempts at stabilization. The pattern is generally some variant of a very simple one.
First a reckless expansion of government expenditure is financed by money printing
beyond any level that could reasonably be sustained for more than few months. Then,
when the time for fiscal consolidation and stabilization comes, everyone realizes how
pervasive the costs and how persistent the damages are. Why then do government
engage in such unsustainable policies, when everyone can foresee their perverse effects?
More generally, why do governments often wait so long to stabilize an economy when
some crucial policy variables are obviously at unsustainable levels?

To an economist, these have always been uneasy questions, because the observed
behavior of the policymakers seems to clash with any hypothesis of rationality on
the part of the agents of an economy. Indeed, why should anyone that recognizes the

long-run costs of postponing a needed adjustment not act immediately to spread such
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costs evenly over time?

Delays in stabilizations are not necessarily inconsistent with rationality, provided
one is willing to drop the representative agent assumption. Once the existence of
different groups is recognized, a delay in stabilizing an economy can be optimal for
some if by so doing they can impose a higher share of the burden of the adjustment
on others.

The most successful formal model along these lines is probably Alesina-Drazen
[1989]: there, asymmetric information about the distribution of the costs of adjust-
ment generates a game of chicken in which each group tries to wear out the opponent.

This chapter is based on a different approach, one that emphasizes the political
process that may lead to the adoption of unsustainable policies. In particular, the
main object of the model developed in this chapter is to determine which groups
are more likely to support such policies and under what conditions. The basic story
is conceptually very simple. Essentially, a country must decide, through majority
voting, how much of a given external debt to repay in each of two periods. Under
normal circumstances, the view of the “middle class” prevails and exactly half of the
debt is repaid each period. Thus, the standard textbook result of perfect consumption
smoothing obtains. When a sufficiently large adverse terms of trade shock hits the
economy, however, both the “capitalists” and the low income class have an incentive
to postpone the adjustment: the former because they own a mobile factor in the long-
run, and can therefore avoid paying the costs of stabilization by waiting, the latter
because by keeping activity relatively high in the first period they can achieve some
redistribution, which is precluded anyway in the second period due to the political
process.

The following sections develop this idea formally. In particular, Section 2 dis-
cusses those aspects of the “macroeconomics of populism” that have an important
political component. Section 3 presents the essential structure of the model. Section
4 solves the model under “normal” circumstances and shows that the adjustment
will be spread evenly across the two periods. Section 5 shows the effects of a large

terms of trade shock, i.e. the complete postponment of the stabilization process to
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the second period. Section 6 presents an assessment of the logical structure of the
model. Section 7 illustrates how the model fits several important aspects of a typical

populist experience, that of Peru 1985-1988. Section 8 concludes briefly.

3.2 Politics, redistribution and populism.

In recent years, a growing body of historical research on “populist experiences” has
tried to sort out the systematic factors behind delays in stabilizations.! Probably the
single most important contribution of this literature has been the investigation of the
crucial role played by political factors and redistribution issues. To highlight these
factors, consider the following oversimplified story. Suppose an adverse shock (for
instance, a terms of trade shock) hits an economy, decreasing its growth prospects in
the future. As a result, the previous path of external borrowing is now unsustainable,
and the country has to adjust consequently by reducing domestic absorption. To
the extent that government dissavings contribute to the need for external borrowing,
an important component of the adjustment process is the reduction in government
spending. It is also important to recognize that any model with a forward-looking,
utility-maximizing representative agent will prescribe to spread the burden of the ad-
justment evenly over time, essentially by scaling consumption down in every period.?

However, when one analyzes a more realistic economy composed of different gzoups,
the question arises of how the burden of the adjustment should be distributed across
them. It is here that political aspects become important. Indeed, one fairly sys-
tematic element identified by the literature on “populist experiences” seems to be
the following: when the political system cannot generate the consensus needed to
distribute the burden of the adjustment across different groups, aggregate demand

is kept at unsustainably high levels as an easy way out of the political deadlock. Of

1See especially Dornbusch-Edwards [1989] and Sachs [1989].

?See Blanchard-Fischer [1989] for the infinite horison case and Frenkel-Rasin [1987] for the two
period case. In this second case, which allows for the presence of non-tradables, importables and
exportables goods, some additional effects might enter the picture depending on the changes in the
consumption-based interest rate.
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course, this is achieved essentially by postponing fiscal consolidation. Thus, the in-
teraction of different groups in the context of a fragmented political system seems to
be a major factor behind delays in stabilizations.

Although this explanation seems to be roughly consistent with the facts, its un-
derlying assumptions about the rationality of the agents involved need to be spelled
out more precisely. Once it is recognized that it is efficient to spreac the costs of the
adjustment evenly in a representative agent economy, what makes it rational for some
(presumably the majority) of agents to postpone the adjustment in an economy with
different groups? Two new elements seem to be relevant in this respect.

First, to the extent that the costs of adjustment have to be borne by someone at
some point, postponing the adjustment can be the rational outcome of the political
process if enough groups can escape some or all costs of adjustment by delaying it.
In particular, the owners of those factors that are more mobile in the long-run are
probably one such group. Thus, it seems plausible that owners of capital might benefit
from an unsustainable level of aggregate demand initially, simply because they can
move at least part of the capital abroad when the costs of the adjustment have to be
incurred.

The obvious question now is under what conditions other groups in the economy
will find it optimal to postpone stabilization, thus effectively creating a coalition with
the owners of the mobile factors. If some sectors of the economy are so poor that
it is unrealistic or simply unfeasible to impose on them a proportional cost of the
adjustment, essentially they will not care about when the stabilization takes place.
As a consequence, they will have an incentive to delay any stabilization if by so doing
they reap the benefits of high demand. What are these benefits? When there is
scope for redistribution, a high level of economic activity can be beneficial to low-
income agents through the high level of redistribution it allows.® To take advantage
of this, it is optimal for an agent that is otherwise almost indifferent to the timing of

stabilization to postpone the adjustment for as long as possible.

3Redistribution is one of the possible factors linking a high level of economic activity to the
welfare of low-income agents. More generally, any positive externality will generate the mechanism
considered in this model.
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Thus, when different groups interact through the political process, delays in stabi-
lizations can arise as rational outcomes of majority voting. The next section presents
a model that tries to incorporate the essential ingredients of the analysis of delays in

stabilizations developed above.

3.3 The model.

The basic elements of the model of this section are the presence of an increasing re-
turns to scale (IRTS) sector with product differentiation, like in the work of Murphy-
Shleifer-Vishny [1989], with the addition of a traded goods sector, a non degenerate
income distribution and the possibility of redistribution through the tax-transfer sys-
tem. This framework provides the basis for a non trivial political equilibrium, which
is analyzed in the following sections.

The distribution of income.

Consider an economy that lasts for two periods and can produce two types of goods:
one traded (T) good and a continuum of non traded (NT) goods belonging to the
interval [0, JNT].

As emphasized in the previous section, the possibility of sudden shifts in the
membership of the dominant “coalitions” (in a sense made precise below) seems to be
an crucial in understanding the observed experiences of delays in stabilizations. It is
obvious that a meaningful analysis of the formation of coalitions requires a set up in
which more than two groups can be identified. Accordingly, I assume that individuals
can belong to one of three groups: A, B and C, with sizes p#, p® and pC respectively.

The distinguishing features of each class are as follows.In each period, A and B
have labor endowment n4 and n® respectively, n4 < nf. Each member of group C
owns 1:51 different IRTS technologies for the production of as many NT goods. As an
innocuous and very convenient normalization, assume that Jyr = p©, so that every
C agent owns one IRTS technology.

The sizes of the different classes satisfy the following relations:
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-p5 < .5,5=A,B,C;

- p? > ph.

The first requirement guarantees that no group can impose its proposal through the
electoral process without the support of other groups, in the sense that it must prevail
in pairwise comparison against all other proposals. The second condition implies that

the “middle” class is larger than the low income class.

Production.
The T good can be produced with a CRTS technology that converts one unit of labor
into one T good:

yr = nr (3.1)

There are two technologies for the production of each type of NT good:
- a CRTS technology, available to every agent of the economy, such that

yNT(j) = nNT(j), JE [OaPC] (3'2)

- an IRTS technology, such that an initial fixed investment of F units of labor is

required each period, after which production is:

ynr(j) = annz(j), a>1 j€0,p% (3.3)

The purpose of assuming the presence of IRTS (and of this particular type) is to have
a simple framework in which demand “matters”. Indeed, in this model profits and
therefore redistribution of profits income are a positivefunction of aggregate demand.
Of course, this is not the only setup which can be used to study the issues analyzed
here. Asin Sachs [1989] or Dornbusch [1989], one can construct a model with constant
returns to scale in both the tradeables and the nontradeables sectors, in which a higher
government spending increases the real wage. The framework utilized here is however
more tractable once a formal model of the political process is superimposed on the

mode] of the economy. In particular, it will be clear that the element that greatly
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simplifies the analysis is that all relative prices are constant in equilibrium.

The assumption that the increasing returns to scale are in the NT goods sector
needs some further justification, however. Indeed, all the new literature on trade has
emphasized the importance of increasing returns to scale in the T goods sector. In
this case, however, it would be impossible to make the “small country assumption, so
that a two-period model with income distribution and repeated voting would become
quickly intractable.*

It must also be stressed that the assumption of IRTS in the NT goods sector is
probably appropriate for the group of countries to which this model applies, since in
many developing countries manufactured goods are often highly protected. For in-
stance, Sachs [1989b] develops a model of a typical populist experience with an econ-
omy composed of a T goods sector - primary commodities - for which the assumption
of CRTS is certainly realistic, and a NT goods sector of services and manufactures,
which are heavily protected.

Preferences.

Each individual has a utility function of the form:

%ln [/:

where 0 < A < 1 and the second subscript indicates the time period. Thus, every

%

(o]

NP LI U VLN S
Nrai)di| +3Mnera+Bsin | [7 ra()di| +85 Inera (3:4)

individual spends exactly a half of each period’s expenditure on NT goods and the
remaining half on the T good. It is easy to verify that the one-peried subutility
functions are homothetic, so that the problem of the consumer can be separated into
two distinct problems: first, find total expenditure in each period; second, allocate

the given expenditure in each period to each good.

Prices.

Given the utility function (4), it is relatively easy to show that each producer of a

“In particular, relative prices would tend to vary with the amount of the initial debt repaid in
the first period and several more difficulties would arise when the issue of the mobility of the IRTS
technology is considered.
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NT good faces a demand function of the form:

EntPr7(7)

Dyr(j) = =NI_NTU)
v10) = T e (i)

(3.5)

where 0=1/(1 — ) is the elasticity of substitution between NT goods and En7 is the
expenditure on NT goods by the whole economy.

Therefore, the profit maximizing price for each producer of a variety of NT goods
is:

Pyr(5) = -(-;iLl)a (3.6)

For simplicity, assume that the elasticity o is sufficiently low relative to a that the
profit maximizing price Py,(j) exceeds w, i.e. the price charged by an agent who
uses the CRTS technology to produce the same good. Since the CRTS technology for
the production of NT goods is available to all agents, this guarantees that the price
charged by a monopolist is Pyr(j) = w.® Therefore

Pyr(j)=w=1, je€[0,p°] (3.7

assuming Pr = 1 by normalization. Also, since in equilibrium all NT goods have the
same price and are consumed in the same proportions by each agent, it is possible to

define a composite NT good, whose price is obviously Pyr = 1.

Initial debt and debt repayment.

In the first period, the country inherits an amount D of foreign debt, denominated
in units of the T good. The debt must be repaid by the end of the second period, by
collecting taxes from the various agents of the economy. The interest rate per period
is p, which is assumed equal to the invers of the discount rate for simplicity. In order
to further simplify the analysis, and without any loss of generality, both are assumed
to be equal to 1.

BThis very convenient setup was first introduced in the literature by Murphy-Shieifer-Viskny
[1989].
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The country is shut off from further borrowing in the world capital market. Also,
private individuals cannot operate in the world capital market.® Thus, effectively the
agents have to decide how much of the outstanding debt to repay in each period. Let
R; be the amount of debt repaid in period #, i = 1,2. Obviously, R, = p(D — R,).

The debt is repaid by collecting taxes from the various agents of the economy.

Taxes.

There are two types of taxes: on labor and on profits. Taxes are proportional to
income, with the rates being 7 for the labor tax and # for the profit tax. There is an
exemption level such that the labor tax applies only to the part of income exceeding
Nomin-

There are convex costs in collecting taxes: the process of collecting r(p?(n? —
Nmin )+ PA (14 —npmin)) in labor taxes requires the expenditure of a total of yr2(pPn® +
pAn4). Like in the model of Chapter 1, this assumption ensures that the tax rate
proposed by any agent will be between 0 and 5‘;, the exact value being a continuous,
negative function of the income of the agent relative to the average income. Thus,
the assumption is quite useful in order to avoid corner solutions for the tax rate in a
model where the elasticity of the supply of factors to the tax rate is 0 (except for the
owners of the IRTS technology, who can move it abroad in the second period.

Moreover, the technology of collecting taxes is such that half of this latter sum
is spent on NT goods, half is spent on the T good.” The same holds for the tax on

8This assumption is rather strong, and is made mainly to simplify the analysis. If individuals
could borrow and lend freely at the given interest rai« p, they could essentially undo the effects of
delays in stabilization by lending abroad in the first period. If capital controls are in place, and if
they have some effectiveness, then an agent will no longer be able to undo perfectly the effects of
different timings of the stabilization. The assumption made in the text can be interpreted as the
extreme case of a situation where some capital controls are in place in the first period.

"The assumption on collection costs is quite useful in simplifying the computational aspects of
the model. One can interpret v73(p®(n® — nmin) + pA(n4 — nmin)) as the net demand for goods
by the “government”, i.e. the entity that collects and redistributes taxes in this economy. Then
the assumption guarantees that the government has the same propensity to spend on the different
goods as all the other agents of the economy. It is then intuitive how this assumption helps simplify
computations.
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profits. All this means that the revenues raised by each tax are
(7 —17°)(#° (7" — nmin) + p*(n* — Rnin)) (3.8)

and

(8 — 78%)mp° (3.9)

respectively.

Taxes are first used to pay the amount R; of foreign debt, as decided through the
voting process spelled out below. The remaining taxes are redistributed luiup-sum to
the members of groups A and B, net of the tax collection costs. Thus, the subsidy

received by each member of groups A and B is:

(T = )PP (n® — mmin) + P (0% — nmin)) + (8 — 70°p%)7 — R
P4 +pP

(3.10)

Note that under these assumptions no agent will ever propose a tax rate larger
than 1/2v, because beyond this value the per capita subsidy is decreasing in the tax

rate.

Demands.
Consider first the equilibrium demands for the T good by each class of agents of the

economy (for simplicity, time indices are omitted). Demand by each C agent is:
D§p = —— (3.11)

Demand for the T good by each A and B agent is:

nS 1—171 + (7-772)(P5(n5-"min 2+EA!n‘—n,,‘,',.))-i-(ﬂ—‘yﬂ’pc)r—ﬂ
( ) [ 5 pA+p ] (3.12)
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with § = A, B. Finally, net demand for the T’ good by the government is:®

172 (1P — imin) + PA(RA — nmin)) + 78%p° 7
2

+R (3.13)

The same expressions represent total demands for the NT goods, except that the net

demand by the government is:

‘yTz(PB(nB - nnu'n) + pA(nA - nmin)) + 702PC7"
2

(3.14)

Summing these demands, one obtains that total demand for the T good by the whole

economy is:

. #+p°r+R
Dr(j) = ———gpc (3.15)
while demand for the NT goods is:
N _B+p°r—R
Dnp(j)=2TET -2 (3.16)

2p©

Profits.
Given the assumptions on the elasticity of substitution o, in equilibrium each member

of group C earns profits 7w from the use of the IRTS technology:

x= (1 - %) Dnr(j) - F (3.17)

Using expression (16) for Dyr(7), one obtains:

_(A—R)(a—-1) 2aF
"= p°la+1l)  a+1

(3.18)

8This expression includes the payment of foreign debt R;
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Mobility of the IRTS technology.
The IRTS technology cannot be moved in the first period. Therefore, as long as profits

are positive, it will be used. In the second period, however, it can earn a reservation
level of profits 7%, inclusive of any possible cost of transferring the technology. It is
then obvious that the IRTS technology will not be available in the economy in the
second period if (1 — 8;)m; < wR.

As emphasized by Murphy-Shleifer-Vishny [1990], in this economy there is a pecu-
niary externality from the profits of a C' agent onto the demand and therefore profits
of another C agent. Thus, the level of profits in the second period depends on the
number px of C agents that remain in the country. For future reference, it is useful
to give an expression for profits in the second period as a function of . Indeed, now

the demand facing a monopolist in equilibrium is:

N _fitpr—R
Dyr(j) = o0 (3.19)
and therefore
o _ c
r(p) = (7 — R)(a-1) 2aFp (3.20)

20p° —pla—1)  20p° — p(a—1)
where 0 < p < p€. Thus, as expected, in the second period profits are a decreasing

function of the number of C agents who remain in the country, p.

Market equilibrium.

Given the assumptions made so far, in each period the allocation of resources between

the T and NT goods sectors is determined as follows:

YNT = QnNT (3.22)
Cr+n+ R

ve = p_______2 (3.23)

yr =nr (3.24)



A=nr+nyr+p°F (3.25)
yNT = YT (3.26)
yr = yr (3.27)

Expressions (21) and (22) represent total demands and supply of NT goods, while
expressions (23) and (24) represent total domestic demand and domestic supply for
the T good. Equations (24), (25) and (26) give the equilibrium conditions in the
markets for labor, NT goods and the T good respectively. Since no private borrowing
and lending is allowed, and the amount to be repaid R has been included in the
net demand of T goods by the government (equation (13)), the last expression is
obviously the same as the balance of payment equilibrium condition. Together with

the labor market equilibrium condition, it yields:
nr —anyr =R (3.28)

i.e., as expected, production of the T good must exceed production of NT goods by

R, the amount transfered abroad.

The political process.

Given the assumption that profits are redistributed only to members of groups A and
B, it is natural to fix # at its maximum level §™2® = 1/2y. Note that, although this
assumption is natural, it is not without problems, since it would obviously be more
appealing to endogenize taxes on profits. An original versior of this model allowed
for the agents to vote over the value of 8 too. However, this leads to severe problems
of existence of a non-cycling majority when a shock occurs. One way out of this
difficulty would be to assume that the index of costs of redistribution « is higher for
taxes on labor than for taxes on profits.

In the first period, all agents vote by majority rule over two issues: the amount of
debt to be repaid R, and the tax rate on labor income 7;. In the second period, R,

is endogenous so that the agents vote only over the tax rate 7;. Voting in the second
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period takes place before owners of the IRTS technology decide whether to move it
abroad or not.

Once a tax rate is decided by majority rule in one period, it is binding for that
period. However, commitments across periods are not possible. This means that the
optimal proposals in the first period must be computed through a backward induction
procedure, starting from the political equilibrium in the second period for any given

R,.

3.4 Solution when no shock occurs.

In this section, I will consider the determination of the timing of repayments when
no economy-wide shock occurs. The main result is that in this situation the agents
of this economy wil’ decide by majority rule to repay exactly D/2 in each period.

For expository clarity, consider first a situation where n4

= Tmin, 80 that A agents
cannot be asked to bear any share of the burden of repayment cost.

In addition, suppose the initial amount of debt is sufficiently low that

(A—-D)(a—-1) 2aF 1

According to this inequality, C' agents will never move out in the second period since
even in the worst possible scenario profits are still larger than the reservation profits.

It is straightforward to determine the equilibrium prevailing in period 2. Indeed,
it is clear that group A will propose 7 = 1/2y and group B will propose ¥ = 0,
while C' agents are indifferent between 74 and 75. Since p? > p4, group B’s proposal
will prevail. Therefore, 7, = 0.

Consider now the optimal proposals in period 1.

By virtue of inequality (29), it is clear that group B can achieve perfect consump-
tion smoothing between the two period by proposing 72 = 0 and R? = D/2.

As to A agents, they know that in period 2 there will not be any redistribution of

81



labor income. On the other hand, since n4=n,,;,, group A does not have any share
in debt repayment in any period. It is clear that A agents will propose 74 = 1/2.
The value of R{ is determined by the condition that the marginal rate of substitution
between consumption in period 1 and consumption in period 2 must be equal to the
marginal rate of transformation. In general, this implies R # D/2. Thus, members
of group A will propose 7# = 7™3* = 1/2y and R4 # D/2.

Finally, because of inequality (29) C agents can clearly achieve perfect consump-
tion smoothing by proposing RS = D/2, while they are indifferent between 74 and
T8,

In the end, it is obvious that group B’s proposal will prevail under majority voting
in the first period.

The main conclusion is that, under normal conditions, the economy will repay
exactly half of its debt in each period. Note that the economy as a whole and indeed
every agent achieve perfect consumption smoothing in equilibrium. Given that p =
1/8 = 1, this is what an outside observer who abstracts from income distribution

issues would prescribe.

3.5 The effects of an economy-wide shock.

In this section, I will show that when a sufficiently large permanent shock hits the
economy, the outcome of the political process will be to postpone the whole adjust-
ment to the second period, i.e. R; = 0. Moreover, this occurs because there is a shift
in the group where the decisive voter lies.

Note that, because the shock is permanent, a textbook expositing the standard
CRTS economy with a representative agent would prescribe to spread the burden of
the adjustment evenly across the two periods.

The natural shock to consider would be a terms of trade shock. However, there is
only one traded good in this model, so that strictly speaking a terms of trade shock
cannot be defined. However, in this model any type of shock that reduces the profits
of a producer of a NT good will proxy the type of shock that is needed. For the
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purposes of this model, the main point can be made by considering a proportional

A

decrease in n4, n? (and n.;,), 50 that i decreases proportionally, say to #'.

Specifically, assume that the shock is so large that the following inequality is

Ferh -5 (-5) < o

verified:

Then, even if in period 2 no debt has to be repaid, profite expressed in terms of T
goods are so low that all members of group C will certainly move the IRTS technology
abroad.

It is again obvious that in the second period 1; = 0 since p? > p4.

Given this, in period 1 group A will now propose 7 = r™® = 1/2y and R{ =
0. The reason why now group A finds it cptimal to postpone all the adjustment to
the second period is that in the second period there will be no redistribution of either
labor income or profits. In the former case, because it is politically infeasible, in the
latter, because of the mobility of capital. Thus, even if the labor income of group B
is drastically reduced in period 2 by completely postponing the adjustment, no loss of
subsidies is incurred in that period because redistribution would be infeasible anyway.
Moreover, group A does not lose any labor income directly in period 2 because A
agents are not going to bear any burden of the large adjustment needed anyway. By
not repaying any debt in period 1, however, group A maximizes redistributior in the
only period in which it can be achieved. Note also that redistribution of both labor
(under group A’s proposal) and profit income is maximized by completely postponing
the adjustment.

Given that taxes on profits cannot be redistributed in period 2, it can be shown
that group B will want to repay slightly more or less than D/2 in the first period,
but in any case not at a corner. Thus, in period 1 B will propose 7 = 0 and R? # 0.

As to C agents, since they will not be around in period 2 in any case, they
maximize utility by maximizing first period consumption. Thus, R = 0, while as
usual C agents are indifferent as to the value of 7.

It is then clear that group C'’s proposal will now prevail.
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Therefore, when a large, permanent economy-wide shock occurs, the interplay
between mobility of capital and the politics of profit and labor taxation induces a
drastic shift in the political equilibrium, resulting in a complete postponment of the
stabilization process. Note that this is at odds with the standard textbook prescrip-
tion that a permanent terms of trade shock should induce an immediate revision of

the consumption patterns in both periods.

3.6 An assessment.

It is time to summarize the basic logical structure of the model developed so far.
There are three starting points:

a) redistribution of labor income is politically unfeasible in the second period;

b) a sector of the economy is so poor that it cannot be asked to bear any direct cost
of the adjustment;

c) because of the existence of IRTS technologies, there are profits in the economy that
are an increasing function of demand. Also, profits can be a source of income for the
other classes through redistribution.

The combination of a), b) and ¢) means that the only reason for the low income
sector of the economy not to postpone adjustment is that by so doing activity and
therefore profits in the second period would be drastically reduced. This would cause
a decrease in the resources redistributed through the tax system in the second period.

Symmetrically, in normal circumstances the owners of the IRTS technology have
an incentive to achieve consumption smoothing by spreading the repayments of the
external debt equally between periods.

However, the incentives of both groups change drastically when a large terms of
trade shock hits the economy. This is where a fourth feature of the economy becomes
importart:

d) since “capital is mobile”, the IRTS technology will leaves the country because the
profits it generates are now lower than those tha can be earned abroad.

This has drastic consequences on the political equilibrium. In fact, both the
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owners of the IRTS technolegy and the low income sector have all the incentives to
postpone all the repayment of the external debt to the second period. Since they
will not be around to bear any cost, the owners of the IRTS technology just want
to maximize activity, and therefore profits, in the first period. Since the only source
of redistribution in the second period is now unavailable, the only interest of the
low income sector is to maximize redistribution in the only period when it can be

attained.

3.7 An illustration: Peru 1985-1988.

The political outcome in Section 5 has the characteristics of a typical “populist”
policy, in the sense that it incorporates elements of the preferred policy of groups
at the opposite ends of the income distribution spectrum. In particular, since group
A prefers group C’s proposal to group B’s proposal, and group C prefers group
A’s proposal to group B’s proposal, there is a sense in which the political outcome
represents a coalition of the “capitalist” sector and the low income class. Indeed,
as ~mphasized by Dornbusch-Edwards [1989] (p. 249), (drawing in turn on Drake
(1982]) populist policies tend to appeal to “a heterogenecus coalition aimed primarily
at the working class, but including and led by significant sectors from the middle and
upper strata”.

It is alro important to realize that redistributive issues are at the heart of the
mechanism described above. Again, this seems to be consistent with the findings
of the recent literature on populist experiences, according to which “redistributive
objectives are a central part of the [populist] paradigm” (Dornbusch-Edwards [1989]
P- 249) and “in all these [populist] experiments, governments have explicitly argued
that the policies are necessary to correct glaring inequities in th eincome distribution,
and to raise the living standard of the poor” (Sachs [1989a]).

These redistributive goals are often coupled with arguments referring to the ex-
j'<nce of excess capacity in an economy with decreasing average costs, like the one

described in the model. Ir such an economy, in ¢he short run by increasing demand
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it is possible to achieve both an increase in profitability and an increase in the living
standards of the low income class, thus avoiding social conflict. It is exactly this
outcome that the political equilibrium of the previous section tries to capture.

The populist experience of Peru in 1985-1988 provides a typical illustration of
the political process described above. Thus, the Plan Nacional de Desarrollo 1986-
1990 states: “[it is necessary] to redistribute income as a means for sustained growth
and [it is possible] to bring together with the redistribution process the necessary
capacity to save and invest.....The generalized and cpen-ended restraint on wages
reduces profitability because it reduces workers’ purchasing power, bringing about
recessive effects that reduce demand and thus the benefits of dynamic economy.”
(quoted in Dornbusch-Edwards [1989], p. 35). Similarly, in El Peru Heterodozo: Un
Modelo Economico, the blueprint for the populist policy of Alan Garcia, the authors
of the program write: “It is necessary to spend, even at the cost of a fiscal deficit,
because, if this deficit transfers public resources to increased consumption of the
poorest they demand more goods and this will bring about a reduction in unit costs.”
(quoted in Dornbusch-Edwards [1989], p. 41).

Thanks to this complementarity between profitability and real wages, the initial
phases of a populist experiment enjoy, not surprisingly, a high degree of support: in
1986 (one year after the start of the populist experiment) the approval rating of Alan
Garcia reached 90 % (Sachs [1989a] p. 23). It must be emphasized that this high
popularity was due to exactly the mechanism analyzed before: in fact “...the success
[was] broadly based because the recovery of demand can raise firms’ profitability by
raising capacity utilization. A year after the program started Garcia was celebrated
by the business class for the success of his recovery strategy.” (Dornbusch-Edwards
[1989] p. 38).

As in the model of this Chapter, the NT goods sector benefiited the most in these
experiments. As emphasized by Sachs [1989] (p.16) “...the expansionary policy is
attractive only when the interests of the nontradeables sector politically dominate
the interests of th etradeables sector..”. Although the interests of the T goods sector

are not explicitly represented in this model, the political outcome of Section 5 captures

86



the basic point in the quotation from Sachs.

But how is the expansion in domestic demand generally brought about? Fiscal
expansion is the typical way. The other side of the coin is, of course, a quick ac-
cumulation of external debt or, equivalently, a delay in repaying an existing debt.®
Once again, Peru provides a stark illustration of the point. Soon after taking of-
fice, Alan Garcia limited external debt service to 10 % of exports. According to
Dornbusch-Edwards [1989] (p. 37) this was “the most widely noted measure of the
Garcia government... The policy of limiting debt service was not only an essential
step on the political front. It effectively suspended the external constraint. With the
foreign exchange savings resulting from limited debt service, a widening of the trade
deficit became possible. Thus external constraints on growth...were suspended.” This
is another typical element of a populist experience that seems to be captured, albeit
in a stylized way, in the model of this Chapter.

Of course, this type of expansion cannot last for long. As described forcefully
in the literature on populism, after a certain point the external constraint can no
longer be overcome and a drastic reduction in demand becomes unavoidable. This
model has provided a possible explanation for the timing of the process, based on
the high mobility of capital. Although empirical evidence is obviously harder to find
on this point, it is worth noting that high capital mobility has long been recognized
as a crucial ingredient of the story: “..when everything is said and done, the real
wage will have declined massively, to a level significantly loer than when the whole
episode began...The extremity of the real wage decline is due to a simple fact: capital

is mobile across borders, but labor is not.” (Dornbusch-Edwards [1989] p. 7).

3.8 Conclusion.

As emphasized forcefully by Dornbusch-Sturzenegger-Wolf [1990] in their survey of

historical experiences of unsustainable policies, incorporating an explicit treatment

®Berg-Sachs [1988] analysze the relation between debt rescheduling and structural characteristics
of the economy, and in particular income distribution.
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of the political process seems to be a necessary step towards a better understanding
of delays in stabilizing an economy. This chapter has presented a framework for such
an analysis.

From a more technical point of view, this model is based on a two-period model
where agents vote repeatedly over two issues. It is well known that a non-cycling
majority will exist under these assumptions only under very restrictive conditions.
When agent: belong to a discrete (and small) number of classes as here, however, the
model can be handled quite easily. Furthermore, in this framework with more then
one issue the interesting possibility exists that the decisive voter and the coalition
behind the winning proposal changes drastically as a result of a sufficiently large
shock.

One should also be clear about what the approach adopted ir this model cannot
achieve. Two shortcomings, among many, are particularly apparent.

First, whenever the policy implemented is the result of majority voting, the out-
come is necessarily Pareto optimal, in the sense that it is the preferred outcome of one
group of agents. It is frequently maintained that the result of unsustainable policies
is that, in the end, everybody is worse off than in the case of a prompt stabiliza-
tion. This points toward the direction of a model featuring multiple, Pareto-ranked
equilibria. It is clear that the approach taken in this model cannot formalize this
idea.

The second drawback of the model presented here is that it is an exclusively
real model. To the extent that inflation is thought to be possibly the crucial factor
in practically all the observed experiences with unsustainable stabilizations, a very
important element is missing in the explanation offered here. However, unlike the

previous one, this shortcoming of the model is amendable, at least in principle.
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Appendix A

Proof of Result 1.

This Appendix proves Result 1. To this end, I will first prove some preliminary results.

Result A.1: Consider the case e < i < 4e. Let t,,;, be defined by fpmin(1 —
tmin) + (Emin — t23,;,)8 — € = 0, i.e. tmin is the tax rate at which ‘:—? = 0 in Figure 1(b).
Then, t; > tn if and only if n; < Ropnip.

Proof: The proof is immediate upon manipulation of the expressions for ¢! and

tmin- O

Essentially, Result A.l says that ! is on the upward sloping part of the 7(t) curve if

and only if n; < fimin-

Result A.2: t; < {3, for i > e.

Proof: Result A.1 ensures that n; might be liquidity constrained at ¢; only when
N2 < fimin (Which implies necessarily e < @ < 4e). To show that this will never occur,
consider the smallest possible value of n; corresponding to each value of n,. Clearly,

given ng, ng will be smallest when n; = nj, so that ngm;, is defined by:

P3N3min = 1 — (1 - Pa)nz (Al)
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Clearly:
1
1Cn3min (t2) = Mamin(l —13) —e = Naming (1 + %) —e (A.2)

Define H(n;) = na,,,;,,% (1 + L‘ul) —e. Since H is quadratic in n; it is sufficient to show
that:

- i—‘%ﬁ:—’l > 0 when evaluated at n, = 0;

- H(0) > 0, H(7omin) > 0.

Now:

dH_l n2 1—p3
w1 (50 (A3)

Thus, at n, = 0, ‘mn"" = 3. It is also easy to show that H(0) = 5;:—’ > e for

# > e. By computing H(#min), one finds after some manipulations that H(#imin) >
e & Jefi > e, where the second inequality is always verified for # > e. O

Result A.2 ensures that, when 7 > e, the tax rate that maximizes the post tax income
of the median voter can never be so high as to prevent n; agents from investing in
education.

A similar argument can be used to show that, under certain sufficient conditions,
n3 agents cannot be liquidity constrained at t}. In fact, given n,, ngnin is now defined
by:

P3namin = i(1 — p2) — pma (A.4)

One can ncw apply to H(n,) the same procedure used above and show that ¢} < i3
if the sufficient condition p; > p; holds?.

Note however that this condition is not necessary for proving Result 1, only it
simplifies the analysis a little. Indeed, it is possible to prove Result 2 without any
assumption on p; and p, by adopting the following strategy: assume that ¢} > i; is
possible (which might not be true). Then it is easy to show that either certain triples

in which n, proposes {3 cannot occur, or preferences are Order Restricted on these

1This condition seems o be rather plausible, and in fact it is almost invariably assumed in applied
work, where p; typically represents the two boitom quintiles of the distribution of income and ps
represents the top quintile or more often the top five percentiles.
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triples, so that the proposal of the median voter is the winner and n,’s proposal is

irrelevant.

Before proving that preferences are Order Restricted on all triples T, € T, one
must be able to rule out a particularly degenerate situation in which a non-cycling
majority might not exist. Suppose that i > e and fipmin < na < e. Also, suppose
that n, agents propose t; in period 1, while ny agents propose t; = 0. If n, agents
cannot invest in education at ¢;, when ¢} is voted pairwise against t}, it might be the
case that both n; agents and n, agents prefer the latter to the former. The reason
why n, agents might prefer ¢t = 0 to a positive value of ¢ in period 1 is that, at ¢t = 0,
the middle income class cannot invest in education; consequently, the tax rate in the
next period will be higher relative to the case when n, agents invest in education,
when t; = 0 (in fact, it will be even higher than the tax rate preferred by the median
voter in period 1). Moreover, the marginal benefit to n, agents from a given tax rate
in period 2 is higher than in period 1 because average income is higher in period 2.

Thus, n; agents might be willing to trade no redistribution today for more redis-
tribution tomorrow; to achieve this, they might support t; against ¢5. It is easy to
show that there will not be a non-cycling majority in this case.

However, note that for exactly symmetrical reasons ns agents might have a pref-
erence for n; agents investing in education in period 1, i.e. the high income group
might be willing to trade more redistribution today for less redistribution tomorrow,
when a high tax rate would be more costly to n; agents because their pre-tax income
has increased. In other words, the high income group might propose f, instead of

s = 0. If this happens, then preferences will be Order Restricted (as shown below)
and a non cycling majority with the median voter as the decisive voter will exist in
all possible states.

I will now find sufficient conditions under which ns agents prefer £, to t; = 0 when
fimin < M2 < ¢; then, I will show that these conditions are not particularly demading.

Define ;7° and »7°° as the average income in period 2 if ng agents only or n, and

n3 agents invested in education, respectively. Correspondingly, define 53 and ;¢3° as

91



the tax rates preferred by the median voter in period 2 in the same situations. If ng

agents prefer ¢ = {, to t = 0, it must be true that

Qnz,d2) = ns(1— &)+ (f2 — B)a + (na + Re)(1 — 3t5°) + (53" — 285" )A*
—ng — (n3 + Re)(1 — 2t3) — (2t — 2t3 )®
>0 (A.5)

It is possible to prove the following

Result A.3: For R and/or p, sufficiently high, ns agents will propose f, instead
of t; =0.

Proof:Note that, since 3 > £,, a sufficient condition for Q(n,, ;) > 0is Q(n2, t;) >
0. Since t} is a linear function of n,, while £, is not, it is much simpler to work with
the former. I will therefore find conditions under which the latter inequality is true.

It is easy to show that Q(n.,t3) is an increasing and concave function of n,. Also,
it can be shown that Q(7,t3) > 0. Therefore, if Q(fimin,t3) = 0, Q > 0 everywhere.
Next, notice that Q(#min,t3) reaches a minimum at n; = 0. Finally, it is possible to

show that

Q iQ daty®

d[dst3*/dR]
iR~ Gig < iR <0

< 0; an ; (A.6)

Result A.3 follows from the above inequalities and from the fact that Q(0,¢3) > 0
for t3* = 0. O

I will therefore make the following

Assumption A.1: R and/or p, are sufficiently high that ng agents will propose

t, instead of t; = 0 whenever #in;, < nz < € and n; agents cannot invest at ¢3.
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Assumption A.l does not appear to be particularly strong. There are two sources
of slack in the proof of Result A.3. First, the proof was conducted using Q(n,,t3)
instead of Q(n3,%;). Second, when n; = C or close to 0, necessarily n, is close to n,
and therefore either z > 0 (in which case no problem will arise) or n, agents cannot
invest in education, in which cases the problem will not arise in the first place. This
amounts to say that it would be enough to have Q(nj,f;) = 0 for some n, > 0.
Finally, note that for t3* = 0 Assumption A.l is always satisfied. In addition, when
ng is very low, n; agents might not prefer ¢t = 0 to ¢3.

It is now relatively easy to prove

Result 1: Preferences are Order Restricted on all triples T, € 7.

Proof: An exhaustive proof of Result 1 would require an analysis of all relevant
states of the econcmy. In what follows, I will provide the proof for one case. The
other cases can be treated similarly.

Consider therefore the case e < #i < 4e, and fimin < n2 < e. By Assumption A.1,
the following are the conceivable proposals by each type of agent:
ny : ] or t3 or tI
na : t; or i
na: i,
where tl is defined as a tax rate infinitesimally larger than {,, such that n, agents
cannot invest in education. This implies that there are 6 possible triples of proposals:
Ty={t;,t5,52}; T = {t5,00,5}; To={t3,85,5};

To = {t3, 80,5} Ts= {tI,t;,t’,}; Te = {tI,t‘l,Z,}.
Of these, T, and Ts cannot occur, while it is easy to show that the other satisfy the
Order Restriction Condition. Consider for instance 7} and plot preferences by the

three types of agents as follows:
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ny N3 N3
tf 4 &
3t 4
t, &2 &

It is easy to check that, for any pair of proposals, all the agents that prefer the first
proposal to the second come first, and then come all those who prefer the second
proposal 2 (where of course it is irrelevant which proposal is termed the “first”). The

same procedure can be applied to the other triples and to the other states. O

2Note that it is irrelevant whether n; prefers t} to #; or the opposite.
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Appendix B

Proof of Result 3.

this Appendix proves Results 2 and 3 in Section 4.

Result 2: For an economy with i > 4e:
- the z = 0 locus is upward sloping and is defined for n; € [fimin, €] and n, € [n§, 7},
where n$ is a function of 7;
- the z = 0 locus is upward sloping and is everywhere below the z = 0 locus;
- z < 0 in the region comprised between the locus z = 0 and n; = fipmin.

Proof: The proof consists of several steps:
- The locus of points ni,n; such that ¢} = f,is also the locus of points such that
z = 0. In fact, since t§ = argmaz {c;} and t} is unique, 1¢(t5) >1 c(f,) V &5 # &.
Thus, z(¢5,%,) > 0 V ¢} # {;. This means that only for , =t} is z = 0;
- Using the implicit function theorem, it is easy to verify that along the z = 0 curve
%—:: > 0 and %‘?— > 0. It is also easy to show that z(n, = #i,n, = e) = 0, while
z(ne = Vit - diie,n, = 0) = 0 (in the case @i > 4e) and £(n2 = fiminy N1 = fimin) = 0
(in the case e < 7 < 4e).
- Along the z = 0 locus, z—:;- > 0. This follows immediately from the implicit function

theorem and the envelope theorem, since when z = 0: :

dny _ [at3(t3) — 2t3(E1)] + 85 — 4]
dny [—ng + (1 — 2, )n] 4k

dny

>0 (B.1)
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- To show that the z = 0 locus lies everywhere below the z = 0 locus, notice first that y

is independent of n;. Also, y > 0 Vnj, and y = 0 only for n; = 7i. Now note that, since

y(R",n1) =0 V n;,the z = 0locus and the z = 0 locus coincide at n, = 7. Consider

a point (n},n] such that z(nj,n}) = 0. Then z(n},n}) > 0 V n} # 7. To obtain
m "

z = 0 one must decrease (increase) n, to n; = ny (n}"), where n{ (n{") < (>) n!,

since z(ny,n,) > z(ny,n}) =0 V n; #ni. 0O
I will now prove

Result 3: For an economy with i < e:
- the ¢ = 0 locus is downward sloping;
- 2> 0 always at n, = #;
- 2 > 0 everywhere for 7 < Zp;e;
- for 2 > 2pse, if z > 0 for admissible values of n, and ng, this will occur in a region
comprised between the n3n,;i, curve and the z = 0 locus;
- for p; sufficiently smell, there exists a region where z < 0 and = < 0;
- for p; sufficiently large, there is no region where z < 0 and z < 0.
Proof: The proof is composed of several steps:
- By the implicit function theorem it is easy to show that the z(nj,n3) = 0 locus is
downward sloping and convex; also, 2(0,2e — ) = 0 and z(7, €) = 0;
- Now consider the z(n;,n3) = 0 locus. By the implicit function theorem and the

envelope theorem, along the z = 0 locus:

dns _  at3(t]) — ati(fs) + 83 — 1fs
dnz [—n2 + ﬁ(l - 2t‘3)] diy

dns

(B.2)

While the denominator is always positive, the sign of the numerator is ambiguous.
However, one can still obtain some information about the region where z < 0.

Observe first that, for p3 — 0, the z = 0 locus tends to coincide with the z = 0

locus. Thus, for very small values of ps, the region in which the median voter has an

incentive to let ns agents invest when t > £; tends to be of measure zero.
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The next step in gathering information about the shape of the z = 0 locus consists
in investigating the sign of 2(n2,n;) along the line ny = e. The reason why this is
useful is the following. The second period gain to the median voter , y(.), depends
only on nz,7 and p; but not on ns; in addition, the first period loss z is such that
z(nz,n3) < x(ng,ny) for ny > n§. Thus, if z(ny,e) > 0, then 2(nz,n3) > 0 Vng > e.
On the other hand, if z(n2,€e) > 0, then z(ny,nY’) = 0 for some n¥', e < n¥' < n!",
where n3" is defined by z(n,,n}") = 0.

Next, notice that 2(7,e) = 0 since in this case t; = {3. However, as a function of
ny z(n,e) is discontinuos in n; = 7. This is so because, when 7, = # and ng = e,
an infinitesimal decrease in 7, makes y jump to a positive value (which is larger the
larger p3).

Now consider z(0,e). Since {3 = 0 when ng = e and 1t} = ,#(fs) = 3 when

ny = 0, it is easy to show that

2(0,e) = -2—113—1;1?- (B.3)

which can be negative or positive depending on the value of p; and 2, Finally,
consider the derivative of z(n;,e) at n, = 0 and n; = 7. By applying the envelope

theorem, one obtains after some algebraic manipulation:

dz 1 1 N2 Ny
-4 2 22 4
™) = 5 3 e T R (B.4)
Thus, for ny — 7, j"% > 0, with equality only for p; = 0. When n; = 0, g‘f“—’ > 0.

Since :T‘z can change sign only once, the shape of z(n;,e) as a function of n, is like

in Figure 1, which assumes p; = .2.

Thus, when 2(0, e) > 0, necessarily z > 0 always in the region comprised between
the z = 0 locus and n3 = e. If 2(0,e) < O, then there exists some #, such that
z(ny,e) < 0 for ny < #y, and z(nz,e) > 0 for n; > 7;. Notice however that, by
equation (23), z(na,n3) > 0 everywhere for 2 < 2pse.

So far, no mention has been made of the fact that not all points in the region of the

(n2,n3) space with n, < #, ng > # are admissible. This asymmetry with respect to
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z(n27 e)

Figure B-1: z(ng,e).
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the case 7 > e is due to the fact that n, is constrained to be non-negative, while there
is no upper bound on n3. Given n; and 7, n; must lie necessarily between namin and
Ngmaz, Which occur when n; = nj and n; = 0 respectively. Let n} be the projection
of the intersection of the z = 0 locus with the curve ngmin(n2) on the n, axis. Since
the z(nz,n3) = 0 locus lies below the £ = 0 locus for n; < n}, all one needs to know
is the behavior of z = 0 for n, > n5. Recall that when z(0,e) > 0, z(nz,n3) > 0
Vn,. In this case, the median voter will always have an incentive to let n; agents
invest when t; > f3. More information is needed when 2(0,e) < 0. In this case, if
fia < nb, then clearly z(nz,m3) > 0 in the admissible region. However, if fi; > n},
then z(nj,n3) might be negative (but need not) in some part of the admissible region
comprised between n} and 7, and of course the z = @ locus. Notice that, for very
small values of ps, necessarily a region where z(ns,n3) < 0 will exist by a simple
continuity argument. In fact, for p; = 0, the z = 0 locus coincides with the ¢ = 0
locus; the position of the latter is independent of ps, while the position of the former
is continuous in ps. On the other hand, notice that for p; = .5 2(0,e) > 0, so that
z(na,n3) > 0 in the admissible region. Thus, one can conclude that, for non negligible

values of ps, z(n2,n3) > 0 always. O
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Appendix C

The overlapping generations

model.

This Appendix provides a formal treatment of the overlapping generations model. As
in the two period model, I will first derive a sufficient condition which ensures that a

parent will always want to invest in the education of her offspring, if possible.

Result C.1: Assume that in all periods j + k&, ¥ = 1,2,..., all parents will behave
according to the following strategies: if ;.xn; > e at time j + k a parent of class &
invests in the education of her offspring. Then, if R§ > 2, a parent at time j will
always want to invest in the education of her offspring.

Proof: Since R6 > 2 and § < 1, R > 2. This means that the pre-tax income
of an agent who obtained education is no smaller than 2e, and therefore that agent
cannot be liquidity constrained since in equilibrium the tax rate is no larger than 3.
Given the assumed Markov strategies, this means that if agent n; decides to invest in

the education of her offspring her utility is
Ui = jmi(l— jt) + (it — jt*);f — e+

ki 8 [(ni + Re)(1 — juad) + (ot — sty —¢]  (C.1)
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If agent n; does not invest in the education of her offspring, her utility can at most

be:

Ui = (L= t) + Gt — t)5m + 8 [na(1 — j4at) + (at — j418%)j17 — ]

+ 3 8% [(n: + Re)(X — juut) + Goat — j428%)5007 — €] (C.2)
=2

Subtracting (23) from (24), one obtains that a parent prefers to invest in education
if
R&(1 — jlat)e>e (C.3)

Since ;11t < 1 in equilibrium, a sufficient condition for inequality (25) to hold is
R§>2. 0O

I will now determine the dynamic path of the overlapping generation economy as
a function of the initial state (i.e. the initial pattern of income distribution). This
will be done in steps. First, I will consider all possible states that can arise once the
economy has left the initial state (i.e. after the upper class has invested in educa-
tion). For each state, I will postulate strategies (i.e. tax proposals) followed by agents
finding themselves in that state in future periods. These strategies are restricted to
depend only on the state of the economy in that period. Then, I will show that given
these future strategies and assuming that in the future periods the median voter is
the decisive voter, agents finding themselves in a given state in the current period will
indeed optimally choose the strategy assumed to be followed by future agents facing
the same state; also, the median voter is indeed the decisive voter in the current
period. Finally, the same procedure will be applied to the decision problem faced by
agents in the first period. O

Thus, let V;(jn1, jn2, jns) be the value function of agent n; when the state of the

economy is ;¥ = (n1, jn2, jn3). Let t;(;1x?) be the tax rate proposed by agent ¢ when
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the state of the economy is ;4 x? = (j+£71, j+kN2, j+k"3). Then one must show that:

Vi(;9) = Maz,, {Ui(;9,8:) + 6Vi(5419(%:), ta(t:) }
= Ui(;9,t:(;9)) 4- 6Vi j129(6:(;9)), t2(54219(8:(;9)))] (C.4)

For future reference, it will prove useful to define the following tax rates:

tg=1(1-m)
=3 (1 - w3m)

t3* = Maz {0’ % (1 - ﬂ+6’2+)::)33)}
1
2

t-; = t-('n,l, n+ PsRe)
£3* = {(n1,7n + (p2 + ps)Re)

The first four tax rates are the tax rates that maximize the current period’s post-
tax income of the median voter when no class has invested in education, one class
has invested, and so on. The last two tax rates are the tax rates that enable the low
income group to invest in education when one class has invested and two classes have
invested respectively.

The strategies which are initially assumed to be followed by future agents in a
given state are derived as natural extensions of the strategies followed in the same

states in the two period case. These strategies are made explicit below.!

Assumption C.1: In each period j + k, k = 1,2,... the median voter proposes
the following Markov tax rates as functions of the state of the economy.

State 1: If ;;;9=(n1 + Re, ns + Re, n3 + Re): t2(i1x?) = 153°°(j427);

State 2: If ;1 ¥=(n1 < n$, ny + Re, n3 + Re): ta(j1x?) = 13°(j4179);

State 3: If ;.1 9=(n§ < n; < n¢, na + Re, ns + Re): ta(j+?) = £3°(i1a?);

1For the sake of brevity, I will present only the proposals of the median voter. The proposals of
the other agents can be derived as the optimal proposals in the current period, given that in the
future periods the median voter is the decisive voter (which will be proved to be true in equilibrium).
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State 4: If ;,,¥=(n1 > n?, ny + Re, ng + Re): t2(i4x?) = £3°(4x7);

State 5: If ;1 x0=(n1, n2 < fomin, n3 + Re): t2(j+1?) = t3(i+x?);

State 6: If j;;,9=(n1 < n, n2 > fimin, 3 + Re): t2(j14?) = t3(i+£7);

State 7: If ;9=(nf <n; < n{, Ny > Bminy N3 + Re): t2(i4x?) = £2(419);

State 8: If ;1 0=(n; > nd, Ny > fimin, 18 + Re): ta(j4x9) = t3(549);
where nd and nf are the values of n; at which #3° = £2° and t§ = £3 respectively. The
symbols n¢ and n$ are defined in the proof of Result C.2. Notice that the optimal
proposals of the median voter in each state can be easily understood by referring to
the two period case. It is also important to note that the problems that maight arise
in the two period model with the existence of a non-cycling majority (see discussion
in Appendix A) do not arise in the overlapping generation model. In fact, it can be
shown that n, agents will never prefer ¢t = 0 to ¢3.

In order to determine how the initial pattern of income distribution affects growth
and the steady-state pattern of income distribution, I will first determine the possible
steady-states of an economy that has left the initial state and then proceed backward

to analyze its dynamic path.

Result C.2: a) States 1, 2, 5 are all the possible states of an economy that has
moved out of the initial state; b) the Markov proposals postulated in assumption C.2
are indeed optimal; c) the median voter is the decisive voter in all states.

Proof: I will prove that states 1, 2, 5 are steady-states. That they are all possible
steady-states that an economy can reach after leaving the initial state follows from
the fact the other states are not steady-states. In particular, I will prove that states
1 and 2 are steady-states. The proof for state 5 follows immediately.

Consider first State 1, i.e. assume that the economy in period j has the following
pattern of income distribution: ;n; = n; + Re, ¢ = 1,2,3. Assume also that the tax
rate in all periods j + k, k¥ = 1,2.. is no larger than %; by Result C.1 and Assumption
C.1, if ;11n; = n; + Re Vn;, then all agents will invest in education in all future
periods j + k, k = 1,2... Now assume the in all future periods the median voter is

the decisive voter. It is then easy to show that the optimal proposal #feach type of
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agent n; in period j is tf(;7), i.e. the tax rate that maximizes her current period’s
post-tax income. It is then immediate to prove parts b) and c) for State 1.

Now assume that the economy is in state 2, 3 or 4. I will consider the problem
of the median voter; the problem of a voter belonging to the other classes can be
solved similarly. Again, assume that the median voter is the decisive voter in all
states that can be reached from states 2, 3 and 4 (in equilibrium, this will be shown
to be correct). I will first prove that, given the median voter’s proposals in the future
periods, it is indeed optimal for an n, agent in period j to propose to make the
proposals postulated in Assumption C.1.

Note first that, in State 4, n; agents can invest at the median voter preferred tax
rate t5 = t3° because, by definition of n¢, t3* > #3* for ny > n¢; thus, at ¢ = 3°, the
economy reaches State 1. This proves parts b) and c) for State 4. In what follows, I
will therefore assume that the economy being analyzed is either in State 2 or State
3. In these two states, t3* < £3* but the median voter will have an incentive to set
t = 3 if ny > n§. In turn, n$ is found as follows.

Consider the median voter in period j + 1. If ;114 = (n, < n§,n, + Re,ns + Re),
the median voter will propose i1t = t3* and n, agents will not be able to invest in

education. The median voter’s overall utility will then be:

Una = 358 [(na + Re)(1 = 8") + (65 — 87 )(A + (p + pa)Re) —¢]  (C.5)

s=1

If ;119 = (ny > n§,n2 + Re,n3 + Re), the median voter will set ;.1¢ = £3° and
from period j + 2 on j+x¥ = (ny + Re,n, + Re,n3 + Re). Thus, the overall utility of

the median voter will be in this case:

Un = [(r2+ Re)(1 = ") + (£1* — £1)(R + (p2 + ps)Re) — ¢

+3°8 (o + Re)(1 — ™) + (& — )3 + Be) —¢]  (C.6)

s=1

Denote by L(n,) the expression obtained by subtracting (27) from (28). n$ is
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defined by L(n§) = 0. The reason why such a value of », exists is exactly analogous
to the two period case. Indeed, if p; = 0, L(n;) < 0 ¥n, such that £3°* > #3°. However,
if p; > 0, necessarily there is a value of n; such that L(n,) = 0 and #* > t3°.
Moreover, n§ is the only value of n; with these properties. This follows from the fact

that 2£ > 0 Vn, such that #3°

n

> t3°. It is also immediate to verify that, at ng,

2**(n,) = 0, where 2°°(n,) is defined as:

z“(nl) = (’nz + Re)(l -t .) + (t“ £;°2)(ﬁ + (Pz + ps)Re) —e
+ Z 8 [(n2 + Re)(1 — 5°°) + (5°° — £3°")(% + Re) — ¢

s=1

—(n2 + Re)(1 - 15°) = (5° — 37 )( + (P2 + ps)Re) + ¢
—H(n,) (C.7)

and H(n,) is defined as

H(m) = 3.6 [(na+Re)(1—t5) + (5" — 8")(A + (p + po)Re) — €], ma < S

s=1

= §[(na+ Re)(1 — &) + (& — £*1)(A + (p2 + ps) Re) — ]

+308 [(ns + Re)(1— t5) + (65 — ") + Re) — ], my > n5(C.8)

=2

Again, z°*(n;) = 0 only at n; = n§, since it is always increasing in n,. Thus, one
can identify a 2°*(n,) = 0 locus in the (n1,n, + Re) space by implicitly differentiating
L(n,) = 0, obtaining:

dny TR 8 (-t — A —t)] - [(1- &) - (1 - t3")]
d(n; + Re) [—(nz + Re)+ (1 —£2*) (7 + (py + Pz)Re)] %ﬁ; ~>0(©9)

Finally, note that in the (n;,n, + Re) space the z = 0 locus is exactly as in the
two period model. Thus, one can analyze the overlapping generation model with
essentially the same tools developed for the two period model.

The calculations above indicate that, when jn, = n; < n§, it is indeed optimal for
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the median voter to propose t3°, while it is optimal to propose £2* when ;jn, = n; > n¢.
But these are exactly the strategies assumed to be followed by the median voter in
each state. Thus, relation (26) is verified for the median voter.

The best Markov proposals for the other agents can be derived in a similar way. It
is then easy to show that the median voter is the decisive voter in each of the States
2 and 3. This proves parts b) and c) for these states. Also, the same procedure can

be applied to the other states. In the end, part a) is proved. O

Result C.2 allows one to determine the dynamic path of an economy that has
left the initial level of average income 7 < e. By working backward, it is possible to

establish the following

Result C.3: Consider an economy with & < e. a) If ;4 = (n1,n2 > fimin(f +
psRe),n3 > €), the median voter will always propose ¢t = {3 whenever tJ > 5 if § is
sufficiently large. b) Moreover, the median voter is the decisive voter in period j.

Proof: Suppose the Markov strategies for the future median voters prescribe
t2(j+x?) = 3 if ng € A and j1.¥ = (1,72 > Tfimin(R + psRe),ns > €) where A is

some range of values of ng, and t2(;+x?) = t3 if ng € A. Assume nz € A in period j.

By deviating and proposing jt, = f3, the median voter can obtain at least:

B(nz,n;;) = 11,2(1 - £3) + (£3 - £§)'ﬁ
+8 [na(1 — 5) + (¢ — t5")(7 + psRe) — €]

+ 38 [+ Re)(1 —87) 4 (5" — 578 + (pa + po)Re — o]

=2

while by proposing t3 she obtains:

A(nag,ns) = i 8 [na(1 — t3) + (5 — t5")7] (C.10)

a=0

Then:
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+8 [na(1 — 83) + (8 — #5")(% + psRe) — e]

+ i 8° [(n2 + Re)(1 — t3°)]

+ 25# [(t;‘ —t3)(R + (pz + ps)Re — e)]
_ 506 [malt - £9) + (85 - #5771 (©.11)

After some computations, it is possible to give a lower bound for the expression

B — A:

= ri—g [(1 = )na — [na(1 — £5) + (85 — 157)2] + 6(na + Re — )[C.12)

The second derivative of V(n,) is always negative, so V(n;) achieves its minimum at

one of the extreme values for ng, i OF min(7 + psRe). Next, note that

av 1 [1
dn2 h 1-6

- 2 _ T2
S —6+8 %] (C.13)
is always positive at n, = 0. Thus, the lowest value of V(finin(% + psRe)) is achieved
for fimin(% + psRe) = 0. It is easy to show that V(0) > 0 for § > 1 — Jéz Also,

V(7) > 0 alvrays since

]

_ e
Vi) 27—

[R6 - 1] (C.14)

which is positive since R§ > 2. Thus, a sufficient condition for B — 4 > 0 is
§>1— L3~ 1342

Following a similar procedure, it is easy to show that, when the region A for all
future median voters includes all values of n; > e below the = = 0 locus, it is optimal

for the median voter in period j to follow the same strategy and propose i3 whenever

2Note that for reasonable values of R this condition is necessarily satisfied, since it was assumed
at the beginning (Result C.1) that R§ > 2. Also, note thet this is a sufficient condition, and rather
weak.
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t3 > f5, provided as usual that § is sufficiently large.
Therefore, the region A includes all values of n3 > e below the z = 0 locus. This
proves part a). By repeating the same procedure for the other voters, it is easy to

show that the median voter is the decisive voter in period j. [J
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Appendix D

The inverted U-curve.

This Appendix generalizes to a certain extent the result of an inverted-U curvein the
(G, 7) space obtained in Section 6. Since trying to prove it for all admissible values
of p1,p2,p3 and R would imply solving an extremely complicated linear programming
problem, in what follows I will limit myself to the case p; = .4,p, = .4,ps = .2 and
R = 4 considered in Section 6. Also, in order for the problem to be meaningful, I will
consider economies that have a chance to reach the highest value of income where
all classes invest, i.e. economies with @i > fipmin(7i + psRe). Given the value of the
parameters, this implies 77 > .88.

Consider the expression for the Gini coefficient of the class of economies under

consideration:

1
iG=1- w [(Pi + 2p1p2 + 2p1ps) 1 + (p3 + 2paps)jne + (Pg)jns] (D.1)

For the values of the parameters assumed above, this means

1
3G = 1= —[64;m + .32;m; + .04;ms] (D.2)

J

It was shown in Appendix C that, whenever nz > e, the median voter sets ¢t = {3 if
t3 > £3. In other words, the median voter always lets the high income group invest

in education whenever the latter is liquidity constrained at ¢3. This means that for a
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country never to leave the initial state with #i < e, it must be the case that n; < e.
Given this, it is easy to verify that the maximum level of the Gini coefficient of an
economy with 2 < e in steady state can be found by letting n; = 0 and n3 = e, while
n, is obviously determined residually. In fact, let ,,G(*) denote the value of the Gini

coefficient of an economy where k classes have invested in steady-state. Thus:

2e

+ 04e]

LG < 1- i[sz
n
+.12 ] (D.3)

- [

The next step consists in showing that the lowest Gini coefficient for an economy
where only the high income class has invested in steady-state is higher than the
highest Gini coefficient of an economy where no class has invested in steady state.
To this end, I will first find a lower bound for ,,G(1). It is easy to show that this
is obtained when nj is at its lowest possible value, e , and n, at its highest possible

value, ny. Thus

1 i —.2e
WG > 1 [ .04 ]
2 7t pakie 96 3 + .04(e + Re)
1 _
= 1- 7T e [1.27a — .04e€] (D.4)
It is then easy to show that
G <,, GM (D.5)

always. An analogous procedure allows one to establish that
«G® <,, G®) (D.6)

Thus, necessarily the Gini coefficient increases when a country moves away from the
initial state and decreases when a country reaches the highest level of income. This
proves that the inverted-U curve is indeed a general result for the given values of the
parameters.

It remains only to show that ¢ = {5 whenever 3 > #; in the initial state with 7 < e.
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Therefore, assume from now on that ° > £3. It was shown in Appendix C that, for
Ny > fimin(A + .8€), the median voter has always an incentive to set ¢ = ts. Thus,
one has only to consider the case n§ < na < fimun(# + .8¢)!, where n§ was defined in
Appendix B as the projection on the n, axis of the intersection of the £ = 0 locus
with the ngmin(n2) curve. For ny < n}, there is no trade-off because 5 < is. T will
show that, for n} < ny < fmin(” + .8¢), z > 0, so that the median voter will always
let the high income group invest.

By finding the intersection of the z = 0 locus with the ngmin(n2) curve, one can

show that nf ~ .85e. Consider the expression for z(n,,n3):

Z(nz,n3) = 77,2(1 — £3) + (£3 - fg)ﬁ

+ i 8 [na(1 — 83) + (5 — t57)( + .8¢)]

s=1

- i §* [na(1 — 2) + (5 — t;’)ﬁ] (D.7)

s=0

l.e.

Z(n27 11,3) = nz(l - £3) + (is - t‘g)ﬁ

— [n2(1 = £3) + (t5 — £5")(7 + 8¢)]
)

1-6
)

1-6

+ [ra(1 = £3) + (£3 — £5")(7 + 8e)

[na(1 - £2) + (85 ~ £5°)4] (D.8)

This expression is smallest when ng is lowest, i.e. £3 = 0 and n, is lowest, i.e. ny = n}.
Also, observe that if n3 agents invest, in the future the median voter can obtain at

least (t3 — t5")(.8€) more than when n3 agents do not invest. Thus,

2 é
Znayms) 2 maty — (t3 — by )R+ (83 ~ t5')(-8¢)

> maty — (85— t5 )R + (t5 — 85 )(:8¢)

nats — (85 — t5 )(-2e) (D.9)

1t is shown below that indeed n} < fimin(7 + .8€).
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Since n, > nj ~ .85¢, necessarily z(nz,n3) > 0 Vn, whenever £ > is.
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Appendix E

Data Appendix for Chapter 2.

This Appendix describes the data used in the regressions. All the data are from the
Barro-Wolf [1990] data set, except the income distribution data, which are from a

variety of source detailed below.

GDP..: log of GDP in year zz in thousands of 1980 dollars, from the Summers-
Heston data set.
AGDP,,,,: rate of growth of GDP between years zz and yy.
Sec.:: secondary school enrollment rate in year zz.
ASecg.,,: rate of change of secondary school enrollmennt rate between years zz and
yy.
Pr,.: primarv school enrollment rate in year zz.
APrg.,,: rate of change of primary school enrollmennt rate between years zz and
vy.
Top: the share in pre-tax income of the top quintile of the population in 1960.
Mid: the share in pre-tax income of the third and fourth quintiles of the population
in 1960.
Midbot: the ratio of the share of the third and fourth quintile to the share of the first
and second quintile in 1960.
TR: expenditure on transfers as percentage of GD P, average between 1970 and 1985;

SS: expenditure on social security as percentage of GDP, average between 1970 and
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1935.
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Legend for Table E.1:

lec: Lecaillon et al. [1984];

j: Jain [1975];

wdr89; World Development Report [1989];
pau: Paukert [1973];

pryorb: Pryor [1989b];

pryora: Pryor [1989a];

zar: Zartman [1983];

vgp: Van Ginneken and Bak [1984];
adb15: Asian Development Bank [1983];
wb240: World Bank [1976];

un8l: United Nations [1981];

wdr79: World Development Report [1979];
flo: Flora et al. [1987];

schn: Schnitzer [1974];

kuz: Kuznets [1963];

fw: Figueroa and Weisskoff [1980].
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Table E.1: Income Distribution Data.
Country year source l Country year source
_—

benin 59 lec | botswana 71/72
chad 58 lec | congo 58
egypt 74  wdr89 | gabon 60
ivory coast 59 j kenya 69
madagascar 62  pryorb | malawi 68/68
morocco 65 pau | niger 60
nigeria 63 zar | senegal 60
sierra leone 68 vg | sudan 67/68
tanzania 67 b togo 57
tunisia 61 k] zambia 59
zimbabwe 69 lec | bangladesh 63/64
burma 58 j hongkong 71
india 60 ] iran 59
iraq 56 pau | korea 66
malaysia 60 j pakistan 63/64
philippines 61 j sri lanka 63
taiwan 64 adbl5 | thailand 62
greece 57 ] turkey 63
costarica 61 j dominican republic 69
el salvador 61 lec | honduras 67
jamaica 58 ] panama 70
bolivia 68 pau | brazil 60
colombia 62 j ecuador 70
peru 61 lec | southafrica 65
israel 56/57 j japan 62
austria 57 flo denmark 63
finland 62 j france 62
germany 60 schn | ireland 73
italy 48 kuz | netherlands 67
norway 63 b spain 65
sweden 63 j switzerland 59
united kingdom 59 schn | canada 61
mexico 63 b united states 60
argentina 59 fw chile 68
uruguay 67 lec | venezuela 62
australia 54/55 kuz | new zealand 66

j
lec
j
lec
pryora
pau
pau
vg
lec
j
j
lec

J
adb15
adblh

J
wb240
un8l

J
wdr79
vg
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