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Abstract

This paper examines allocation of local public goods over jurisdictions (villages)
with individuals with identical tastes and different incomes, in a model with demo-
cratic institutions and majority rule. The median voter (in income) in each juris-
diction determines the probability of re-election for the incumbent government. The
jurisdiction with the median of these median voters is most favoured. With identi-
cal median voters in jurisdictions, and with re-election requiring less than 50man-
date, jurisdictions with higher income inequality get favoured. Results from a survey
data (from NCAER) on infrastructure provision in 1669 Indian villages confirm this
hypothesis. Ethnic fragmentation does not affect public good provision but politi-
cal fragmentation does. Finally, villages with the median population are the most
favoured for public goods allocation. Sparsely populated and too densely populated
villages are relatively neglected.
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1 Introduction

Whereas the provision of public goods in a democracy would ordinarily be assumed to
be the result of the people’s preferences, much depends upon the exact voting rules in
place, especially in countries with multiple jurisdictions. In this context the median voter
theorem (M.V.T) states that, given single peaked preferences and majority voting, the
median demand for the public good will be supplied. Practical applications of the M.V.T
have been severely limited since it is difficult to relate empirical observations on allocation
of local public goods to the stylized situation posited by M.V.T. This paper presents
conditions under which an incumbent government in a democracy, given individuals with
identical tastes, but with different incomes in different jurisdictions treats the median voter
(median in income) in each jurisdiction as its representative individual. Jurisdictions with
higher income inequality get favored in resource allocation. Results from an Indian survey
data on 1669 villages confirm these hypotheses.

In the model presented here, preference for the median voter emerges from the incentive
of the incumbent government to get re-elected from a majority of jurisdictions rather than
from a pairwise comparison of votes between alternatives as in the original M.V.T. This
model is one of post-election politics where there is apparently no pre-election commitment
by candidates to implement certain policies. Analyzing policy outcomes in these circum-
stances is different from a Downsian one where candidates commit to future policies before
elections. Here preferences are essentially over personal consumption and the model has
more in common with distributive politics framework such as Baron and Ferejohn (1989)
and Weingast et. al. (1981).

In the context of redistributive politics, Dixit and Londregan (1996) model situations

when voters compromise their political affinities in response to offers by competing parties.



They conclude that groups that are likely to have advantage in redistributive politics are (a)
those that are indifferent to party ideology relative to private consumption benefits and (b)
low income groups whose marginal utility of income is higher, making them more willing to
compromise their political preferences for additional private consumption. Dasgupta and
Kanbur (2002) consider a model of identical preferences and different incomes of individuals
where people make voluntary contributions to finance the public good. For people who do
not make voluntary contributions, contributions of others is like an in-kind transfer rather
than a cash transfer of an equivalent amount. If both poor and the middle class are non
contributors, the valuation of a given amount of public good, and of an additional unit of
public good both increase with their cash income. The authors use this to justify why in
public debates it is argued that the middle class benefit more from state expenditure than
the poor.

In the empirical work on redistributive politics, LeGrand (1982) finds that much of the
expenditures on social services in United Kingdom such as health care, education, housing
and transport accrue to people who can be broadly be classified to being in the higher
income groups. The middle class are more likely to get opportunities than the poor in
education and are more likely to get opportunities in professional jobs. The poor live in
areas poorly endowed with social services and have to travel far to avail such services.
With data from 24 democracies, Milanovic (2000) shows, find out that when we focus on
truly redistributive transfers as unemployment insurance, the middle class gain little from
these transfers. According to him the median-voter hypothesis may not be the appropriate
collective-decision making mechanism to explain redistribution decisions, and is more ap-
propriate in direct democracies rather than in representative democracies. In this context
our theoretical model and its version of the 'median voter’ is able to explain LeGrand’s ob-

servation. We identify circumstances under which expenditure on public services or public



goods accrue only to the top income groups, with the median voter receiving the largest
share of public resources. This paper also corroborates with Milanovic’s observation, that
although the median voters may not gain in truly redistributive transfers, they do gain in
allocation of public goods. Further our model also does not conceive of a median voter in
the context of a direct representative democracy and hence may explain better empirical
observation on allocation of public services.

It has long been recognized, that majoritarian democracies may be characterized by
"tyranny of the majority”, where minorities might suffer. It is for this reason, that
Buchanan and Tullock (1962) analyzed advantages and disadvantages of unanimity rule
and worked out a methodology for finding the appropriate proportion of mandate required
in an ideal democracy. As the mandate required to pass a decision goes up, the present
value of external costs imposed on any individual by the action of other individuals goes
down. This cost is zero for a unanimous decision. However, as the proportion required
to pass a decision increases, expected decision making costs increase on account of having
to convince a larger proportion of individuals. To the authors, the optimal proportion
required to carry out a decision should be one that minimizes sum of these two costs. Our
work adds to this literature, with the result that if anything else but a 50% rule is followed,
this will be accompanied by distortions of a discrimination against the jurisdiction with the
least or the maximum income inequality. We test our theoretical hypotheses with Indian
data on infrastructure provision in 1669 villages. We show that villages with higher income
inequality receive higher allocation of infrastructure. Also since local public goods are con-
gestible, larger resource allocation will be needed for a jurisdiction with higher population
for a higher impact on welfare. In such a situation the central government may find it
optimal to favor the jurisdiction with the median population. To the best of our knowl-

edge, ours is the first work to suggest that jurisdictions with the median population are



favored. The principal theoretical results that the median income, the median inequality
and median population matter are confirmed. Further in contrast to Alesina, Baqir and
Easterly (1999), we are able to rule out any significant effect of ethnic fractionalization
index on public provision of infrastructure.

This paper is organized as follows. The next section describes the basic model. Section
3 discusses resource allocation in a democracy and section 4 analyzes resource allocation
when a candidate can get elected with less than 50% of the vote. Section 5 discusses
resource allocation for different population size. Section 6 discusses the data and empirical

results. Section 7 concludes.

2 The Model

We consider an economy with three* jurisdictions with a continuum of individuals in each
jurisdiction. We assume individuals with identical additively, separable utility function
defined over a private and local public good®. Individuals differ in their endowments
or incomes. A central government decides on a uniform proportional tax rate and the
amount of local public good to be supplied to jurisdictions. The voting model incorporates
the notion of reservation utility as in Seabright (1996) and Gupta (2001). Individuals
are assumed to be immobile across jurisdictions. The central government has to satisfy a
majority of jurisdictions (in this case two) in order to get re-elected.

Jurisdictions are represented by i where i € {1, 2, 3}. The income of an individual j in
jurisdiction ¢ is denoted by y;;. The incomes of individuals in jurisdictions are uniformly
distributed in [yi;, yin], where y;; is the income of the poorest person and y;;, is the income

of the richest person in jurisdiction ¢ respectively, i.e., y;;, > y;. The utility function of an

4The model can be easily extended to n jurisdictions where n is odd.
5These are simplifying assumptions which would help us highlight the result better.



individual j in jurisdiction ¢ is given by:

Wi = wij + In(g:) (1)

where z;; is the amount of private good consumed by the individual j in jurisdiction i

and

zi; = (L — 8y (2)
where t is the uniform proportional tax rate levied by the central government. g¢; is the
amount of local public good delivered to jurisdiction ¢ by the central government.

The uncertainty regarding an incumbent government’s re-election is

captured by an electoral uncertainty e, which is a random variable following a uniform
distribution over the range [—¢, ¢] and a mean of zero. Let e;; denote the event that
the individual is satisfied with the incumbent government and votes for it. The event
e;; occurs when the welfare of an individual W;; in jurisdiction ¢, with income y;; net of
electoral uncertainty e is greater than a reservation utility V;;, which can be interpreted as
the welfare expected from a rival political party. A representative individual in jurisdiction

1 would be satisfied with the government if

Wij + € Z VVz‘j (3)
Therefore the event e;; occurs when
e > Vi — Wy (4)

and the probability p(e;;) of the individual being satisfied with the incumbent government

and voting in its favor is given by



g — (Vij — Wy)

pleij) = ple 2 Vij — Wy) = 2%

(5)

It can be seen from the above expression that if the government just manages to provide
the reservation utility, it wins with a probability of 0.5, if it provides more it wins with a
probability more than 0.5, and the converse holds true. It should be noted that the electoral
uncertainty € is common across all individuals and is therefore perfectly correlated across
individuals in the jurisdictions. Thus, from any jurisdiction ¢, if an individual with income
y;; votes for the government, all individuals in jurisdiction ¢, with income level above y;;
vote for the government. Therefore for any given level of g;, and any realized value of
€, there exists an income level y;., above which every individual votes for the incumbent
government. Therefore

Vg — e — In(g:)

Therefore the proportion of people voting for the government in any jurisdiction ¢ for

any realized value of € will be

Yin — Yie
fi= "7+ (7)
Yin — Yil

In most voting models, the government wins from a jurisdiction if it secures more than
50% of the votes. Let this event be e;. Therefore, the probability of getting re-elected from
a jurisdiction is the probability that it secures more than 50% of the votes (see Appendix

1). Thus

ple) = plfi > 3) = o-la — Vi + Inlg) + (-2



or

1 1
p(ei) = p(fz > 5) = %[(] - Vij + ln(gi) + (1 —t)yim] (9)
where
o _ Y + Ya
Yim I

that is 9, is the median voter in jurisdiction 7.5 Let yi,, > Yam > Ysm. We therefore
refer to jurisdiction 1 as the jurisdiction with the richest median voter, jurisdiction 3 as the
one with the poorest median voter and jurisdiction 2 as the one with the median, median
voter.

The central government has to win from any two of the three jurisdictions. It has
to spend the taxes raised from individuals on allocation of local public goods to three

jurisdictions. Therefore it is subject to the budget constraint (see Appendix 2):

3

Y g = tZ[/ Yisp(Yis) dyig) =t :

=1 J=yu i=1 Q(yzh - yil)

Yih
[yin — il (10)
where p(y;;) is the probability that an individual j in jurisdiction ¢ has an income y;;, and

p(yij) - yihiyil.

3 Resource Allocation in a Democracy

The central government will set the tax rate and distribute resources for local public good
to the jurisdictions in order to maximize the probability of getting re-elected from any two
jurisdictions. This would depend not only on the endowment/incomes of the individuals

in the jurisdictions, but also on the level of reservation utility of individuals. Given that

6Since individuals are uniformly distributed in income, the median voter’s income lies exactly midway
between the poorest and the richest voter in the jurisdiction.



the electoral uncertainty is perfectly correlated amongst all individuals in all jurisdictions,
the probability of getting re-elected from any jurisdiction depends on the gap between the
welfare experienced and the reservation utility of the median voter in the jurisdiction. The
larger this gap, the greater is the probability of getting re-elected from any jurisdiction
(see Appendix 1). Therefore, the central government will always find it ex ante optimal
to concentrate on the two jurisdictions with the largest gap and completely ignore a third
jurisdiction in the allocation of public good (see appendix 2). The answer to whom to
discriminate against depends on the reservation utility, since this determines the gap. We
therefore consider three possible situations (a) equal reservation utilities of all individuals
(b) reservation utilities set at the level as that received if the jurisdiction were independent
and (c) reservation utilities set as that received from a central Utilitarian social planner.
The optimal tax rate and the net gains and losses of each of the jurisdictions is discussed

under each of these circumstances.

3.1 Equal Reservation Utilities

If the reservation utility is the same for all individuals, the probability of getting re-elected
is dependent on the welfare experienced by the median voters in each of the jurisdictions.
Let there be equal allocation of local public goods across the three jurisdictions, i.e. if
g; = §. Since welfare experienced by any median voter in jurisdiction i is Wy, = (1 —
OYim + In(g), and since (Y1 > Yom > Ysm), the richest median voter experiences the
highest welfare, and the poorest median voter, the least. Therefore, the probability of
getting re-elected from jurisdiction 1 is highest, and that from jurisdiction 3 is least. Thus,
the probability of re-election can increase if resources for public good are shifted from
jurisdiction 3 to jurisdictions 1 and 2. The probability of re-election from the country, is

highest, for the highest probability of re-election from jurisdiction 2, i.e. the jurisdiction



with the median, median voter. The optimal allocation will be one where probability of
re-election from jurisdiction 1 is the same as that from jurisdiction 2 (see Appendix 2).

That is

z@>=mn:q—WZ;W%>:q—w¥4%m

= (1 = )yam + In(g2) = (1 — )yam + In(g) (11)

As seen from (11), equal probabilities of re-election from jurisdictions 1 and 2, imply that
the probabilities of the median voters voting for the government in jurisdictions 1 and 2
are the same. With equal reservation utilities this would imply that welfare experienced
by these two individuals would be the same. Given that 31, > yom, (11) would imply
that g > ¢1. Therefore, the jurisdiction with the median, median voter gets the largest
share of public resources, that with the richest median voter gets some, and the one with
the poorest median voter gets none. Therefore, the jurisdiction with the poorest median
voter is discriminated against in the allocation of public goods by the central government.

Now the allocation of public goods is decided upon, the central government has to
decide upon the uniform tax rate to charge individuals to finance the public good. It will
therefore choose a tax rate, and local public good allocations to maximize the probability
of getting re-elected from jurisdiction 2. This happens when the probability of getting

re-elected from jurisdiction 2 is at least as large as that from jurisdiction 1.

mas p(es)
t,9;

such that

p(2) < p(1)
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3 3 Yih
.9 =1t ] /j_ylyijp(?/ij)d%’j] (12)
=1 =1 —Ji

Solving for (12), we evaluate the optimum tax rate t* to be t = y%m (see Appendix 3).

In such a setup the next question that comes up is which jurisdiction gains and which
jurisdiction loses in a democracy. For that one has to check on the net contribution of each

jurisdiction, which is the tax contribution less its receipts as public good.Let
NC; = tYim — gi (13)

where NCj, is the net contribution of jurisdiction ¢. Since jurisdiction 3, the jurisdiction
with the poorest median voter, only contributes in taxes and receives nothing as public
good, it is a loser in a democracy. Jurisdiction 2, the jurisdiction with the median, median
voter has a negative net contribution and definitely gains in the process (see Appendix
4 for a formal proof.). As for the jurisdiction 1, that with the richest median voter, its
contribution may be negative as well as positive and depends on its income relative of that
of the median, median voter. The least income that the richest median voter can have is
that equal to the median, median voter. At that level of income, it receives half of the total
tax receipts, as public goods and is a net receiver. As the income of the richest median
voter goes up, its net receipts decreases (in absolute as well as proportionate terms), and
at a certain critical level of income its net contribution is zero. Above this level of income,
its net contribution is positive, and it is a net loser in a democratic setup. Therefore the

results may be summarized as:

Proposition 1 In a democracy with equal reservation utilities for all individuals, the ju-
risdiction with the median of the median voters receives the largest allocation of local public
good and that with the poorest median voter receives none. The net benefit to the juris-
diction with the richest median voter is decreasing in the income gap between the richest

median voter and the median, median voter.
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3.2 Reservation Utilities as in Independent Jurisdictions

It would be interesting to analyze a situation where reservation utility is not the same
across individuals. With the same reservation utility for all individuals, it is easier to
satisfy the individuals with the higher endowments for the same level of local public good
allocation, and hence they are more likely to vote for the government. If individuals with
higher endowments are also those with lower reservation utilities, then again it would be
easier to satisfy those individuals with higher endowment. The only case where this need
not be true is when people with higher endowments have higher reservation utilities.

It would be interesting to analyze which jurisdiction an incumbent democratic govern-
ment winning by majority rule, favors or discriminates against in the net, in terms of the
amount of tax revenue paid and the amount of public good received. One possible instance
of such a situation in this model will arise if the reservation utilities of individuals are at the
levels of welfare obtained if the jurisdictions were independent, i.e. the local government
in the jurisdiction alone raised resources to finance the local public good. In this situation,
one can imagine a local government fixing the tax rate by maximizing a Utilitarian social

welfare function subject to the budget constraint. The problem for the local government

would be
Yih
max / (1 = O)p(yij)yisdyi; + In(gs)
Yil
suchthat
/ b (14)
——UYijQYi; = Gi
vi Yin — Y
From (14),t; = yi and g; = 1, emerges as a solution and the welfare experienced by

any individual j in jurisdiction 4, is (1 — ¢;)y;;. Thus individuals set their reservation

utility at this level i.e. V;; = (1 — ¢;)y;;. For an equal allocation of public goods to all
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jurisdictions, the probability of getting re-elected is highest from jurisdiction 3, and least
from jurisdiction 1. So in this case, the jurisdiction with the richest median voter i.e.
jurisdiction 1, is the one that is discriminated against in the allocation of public goods.
The median, median jurisdiction is the most favored in the allocation of public goods (see
Appendix 5 for a formal proof). The central government will fix the optimum tax rate at
t =ty = y%m, and jurisdictions 2 and 3 are always net beneficiaries while jurisdiction 1
is always a net loser in net allocations from the central government (see Appendix 6 for a
formal proof). Therefore, this case is slightly different from the equal reservation utilities

case where the jurisdiction receiving the second largest allocation of public goods could be

a net gainer or a net loser. These results can be summarized as:

Proposition 2 In a situation where individuals set their reservation utilities at levels as
those they would receive from a social planner if the jurisdiction were independent, the
central government in a democracy would favor the jurisdiction with the median, median
voter the most and the jurisdiction with the richest median voter will be discriminated
against. The jurisdictions with the poorest and the median, median voters are always net
gainers in terms of public goods received and taxes paid, while the one with the richest

median voter is always a net loser.

3.3 Reservation Utilities as from a Central Utilitarian Social
Planner

In the previous sub-section, individuals with higher incomes had higher reservation utilities

for the same allocation of public goods. In such a scenario it was shown that the richest

median voter gets discriminated against. To ascertain whether this is a general result we

now consider a different situation when reservation utilities are set equal to those by a

central social planner. The planner sets reservation utility to maximize the sum of the
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welfare of all individuals in a nation. Since all individuals have the same utility function,

a central social planner would give the same allocation of public goods to all jurisdictions.

As to which jurisdictions to favor would depend on whether the uniform tax rate in a
1

democracy, which is again t; = T is lower or higher than the social planner tax rate

ts = (see Appendix 7 for a formal proof). If t; > tg, jurisdictions 1 and 2,

_ 1
Zf:l Yim

i.e. jurisdictions with the poorest and the median, median voters should be favored. If
tqy < tg, jurisdictions 2 and 3 will be favored. However, t; > t,, implies y,, < %,
i.e. if the income of the median voter in jurisdiction 2 is lower than the mean income
of median voters in all jurisdictions, jurisdiction 3, the one with the richest median voter
will be discriminated against. Conversely, t; < t, implies y9,, > %, i.e. if the
income of the median voter in jurisdiction 2 is higher than the mean of the all median
voters, jurisdiction 3, that with the poorest median voter will be discriminated against.
Therefore, if the median, median voter is relatively poor, the poor jurisdictions are favored,
if rich, then the rich jurisdictions are favored.

As far as the net contributions of jurisdictions are concerned, that of jurisdiction 2
is always negative, and that of the jurisdiction discriminated against is always positive.
When jurisdiction 3, the jurisdiction with the poorest median voter is favored, its net
contribution is always negative, so it is a net gainer (see Appendix 7 for a formal proof).
When jurisdiction 1, the jurisdiction with the richest median voter is favored, its net
contribution can be both positive or negative, exactly as in the situation of jurisdiction 1

with equal reservation utilities.

Thus the results can be summarized as:

Proposition 3 In a situation where individuals set their reservation utilities at a level as

that recewved from a central Utilitarian social planner, the median, median voter would be
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favored the most. The jurisdiction with the richest median voter is discriminated against if
the income of the median voter in jurisdiction 2 is lower than the mean income of median
voters. The jurisdiction with the poorest median voter is discriminated against if the income
of the median voter in jurisdiction 2 is higher than the mean of all median voters. The
gurisdiction with the median, median voter and that with the poorest median voter (when
favored) always experience negative net contribution, while the same is not the case for the

Jqurisdiction with the richest median voter

4 Resource Allocation with not a 50% Majority Rule

We have till now considered allocation when governments get re-elected if they receive 50%
or more of the mandate. However constitutional requirements may require that candidates
win with more than 50% of the votes within a jurisdiction” to get re-elected, in order for the
government to be more representative. It might also be the case that candidates may win
and get re-elected with less than 50% of the mandate, in case it is more than a two party
contest and a first past the post system is in place. In both these cases, the government’s
objective function is altered. The event of re-election from any jurisdiction ¢ will be when
fi = % + 7, where % <n< % When n > 0, governments need more than 50% of the
mandate to get re-elected, when n < 0, governments need less than 50% of the mandate

to get re-elected. The government’s probability of getting re-elected will now be redefined

as

ple:) = p(fi 2 ; +n) = 21q[q — Vij + In(g:) + (1 = )Yim — (1 — ) (yin — var)]
= qu[q — Vig + In(gi) + (1= t)yim —n(1 — )R(y:)]  (15)

"However, it is still necessary to win from two jurisdictions to get re-elected
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where R; = vy, — v, i.e. R; is the range of income distribution in jurisdiction 7. Let
Yim = Ym and Ry > Ry > Rg, that is the incomes of the median voters of all jurisdictions
are equal, and jurisdiction 1 has the maximum inequality and jurisdiction 3 the least. If
n > 0, that is if governments get re-elected only if they get 50% or more of the mandate.
For an equal allocation of public good across jurisdictions, the probability of re-election is
highest from jurisdiction 3 and least from jurisdiction 1. So the two jurisdictions with the
least inequality (jurisdictions 2 and 3) will be favored in resource allocation. Jurisdiction
2 gets the largest share of public resources and is always a net gainer. As for jurisdiction
3, it receives the same amount of public goods as jurisdiction 2 when Ry, = Rj3 and its net
contributions are negative. As Rz decrease to zero, its net contribution also decreases (see
Appendix 8 for a formal proof). Therefore, jurisdiction 3 is always a net receiver.

We now examine the situation when < 0. In this situation for an equal allocation
of public goods, the probability of getting re-elected is highest from jurisdictions 1 and 2.
So the two jurisdictions with the highest inequality (jurisdictions 1 and 2) will be favored,
with jurisdiction 2 receiving a larger share. The net contribution of jurisdiction 2 is always
negative, and that of jurisdiction 1 is negative when Ry, = R;, and it gets equal share
of public resources. When R; increases, its net contributions decline, and therefore the
net contributions of the jurisdiction with the richest median voter is always negative. In
this situation, although costs as characterized by Buchanan and Tullock (1962) are absent,
the most optimal voting rule is one that requires 50% or more of the mandate. Thus,
democracies would function best in the presence of two party contests, and not with the
first past the post electoral rule. The latter not only allows a winner to win with a very
small proportion of the votes, it also introduces a distortion in resource allocation.

As far as the optimal tax rate in this situation is concerned, the optimal tax rate will

be t* = ; jnRQ. With n > 0, the tax rate is least, with n < 0, the tax rate is highest (see
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Appendix 8 for a formal proof). Therefore taxation and redistribution is highest with re-
election requiring less than 50% of the mandate, and it declines as the mandate requirement
increases. This situation is different from that observed by Milanovic (2000) where greater
income inequality leads to greater income redistribution. Therefore the results can be

summarized as:

Proposition 4 If the median voter in every jurisdiction has the same income, and if
more than 50% of the mandate is required to get re-elected from a jurisdiction, then the
two jurisdictions with the least income inequality (as captured by range) are favored. If less
than 50% of the mandate is required, then the two jurisdictions with the highest income
inequality will be favored. The jurisdiction with the median inequality will be favored the

most, and jurisdictions being favored will always be net gainers.

5 Resource Allocation for Jurisdictions with different
population size

We have till now not considered the effect of population size on resource allocation. Since
local public goods are by nature congestible, a given amount of local public good can be
expected to have less of an impact on individual welfare in a densely populated jurisdiction
than a sparsely populated one. We can normalize the effect of population on individual
welfare by assuming that individuals in jurisdictions with larger population will have a
higher reservation utility than those with smaller populations. Let us now consider a
situation with all individuals in the country having the same income, so any individual is
the representative individual from the jurisdiction. However, jurisdictions differ in their
population sizes, hence reservation utilities of individuals are different. From the results

obtained in subsections 3.2 and 3.3, we can infer that the jurisdiction with the median

17



population will be the one to receive the largest allocation of local public good. Given that
constitutional rules allocate larger resources, we can expect the jurisdiction with the least

population to be discriminated against. Therefore

Proposition 5 In a situation with individuals having the same income, but jurisdictions
having different population sizes, and local public goods being congestible, the jurisdiction
with the median population will be the one that will receive the largest share of public

resources.

6 Empirical Results

The results obtained in the theoretical section may be seen as somewhat extreme when
compared to the situation in the real world. Although one can find evidence to show
that jurisdiction with the median voter is favored, it is difficult to find evidence in the
real world to prove that any jurisdiction is consciously denied the supply of local public
good by the central government. Constitutional rules are often designed to ensure that
such extreme discrimination against any jurisdiction does not occur. Nevertheless, even
after meeting the constitutional requirements, governments can always manipulate policy
changes to deliver extra privileges to a few jurisdictions to maximize electoral gain. The
results of our model can be interpreted to predict that jurisdictions that will be selected
for such gains will be those that have the median, median voter, (i.e. with the median
income) and the jurisdiction with the median inequality. We use a survey conducted by
the National Council of Applied Economic Research, New Delhi, India. This survey covers
a rural sample of 33,230 households from from 1669 villages in 16 major states. The data
was collected between January and May 1994. From the income profile of these villages, it

is possible to compute the mean and the median income, and the coefficient of variation of

18



income which can be taken as a measure of income inequality in the villages. The survey
was conducted by National Council of Applied Economic Research (NCAER), New Delhi.

To analyze whether the villages were favored or discriminated against, we examine the
infrastructure index of each village which would reveal an accumulation of local public

goods over the years. We look at four types of the infrastructure index as developed in the

NCAER survey:

1. Infrastructure and amenities index comprising variables such as accessability of the
village, means of media and communication available, presence of basic needs like

safe drinking water, electricity.

2. Education Related Index comprising variables such as accessibility of educational
institutions, male-female student ratio in primary schools, presence of special schemes

like mid-day meals, scholarships.
3. Health related index comprising variables such as accessibility to health facilities.

4. Other development Indicators Related Index comprising variables such as proportion
of irrigated area to cropped area, number of government/NGO schemes functioning

in the village.

Scores were assigned to each of these factors, and the index of each village was computed

score obtained by the village
maximum score

as x 100. The survey computes an overall composite index as an
unweighted average of the above sectoral indices.

As far as infrastructure indices are concerned, it is obvious that the better off villages
as indicated by the median income should have higher infrastructure, and so should be the

case with larger population. However, the village with the median of the median incomes

should have a higher infrastructure than the rest. Given that the data is a sample and not
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the population, it is not possible to identify the village with the median, median income
exactly, but if the sign of the median income squared be negative and significant, it is proof
that the data substantiates our theory. Given that most constituencies in India experience
multi-candidate elections, it is possible to get elected with less than 50% of the mandate,
and therefore jurisdictions with higher inequality should be favored. If the sign of the
inequality coefficient is positive and that of inequality squared is negative, it supports the
results of our theory that jurisdictions with more income inequality and that with the
median inequality are favored over other jurisdictions.

Since recent literature by Alesina, Baqir and Easterly (1999) has also cited fractionaliza-
tion index, that is the probability of any two people randomly chosen from the population
belonging to different ethnic groups, as being an important determinant of the supply of
public goods, we take into account a fractionalization index as one of the independent
variables. The groups that we take into account in the Indian case are 1. Scheduled Tribes
2. Scheduled Castes 3. Other Hindus 4. Muslims 5. Christians 6. Others. The fraction-
alization index is computed as }, f;, where f; is the proportion of each of these religious
groups.

The estimated equation is:

Infrastructure Index = f(median income, median income squared, coefficient of varia-
tion in income, coefficient of variation in income squared, population, population squared,
fractionlalization index) where infrastructure index is any one of the five infrastructure
indices reported by the NCAER survey for the village, and the independent variables are
the median income, inequality and population characteristics of the village. We expect
the signs of coefficients of median income, coefficient of variation and population to be
positive and significant, and those with median squared, coefficient of variation squared

and population squared to be negative and significant. As far as fractionalization index is
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concerned, studies from the US have reported a negative sign, implying the more diverse
villages have poorer infrastructure.

We run regressions with robust standard errors i.e. with White’s correction for het-
eroscedasticity, of the infrastructure variables of composite village index, village infrastruc-
ture and amenities, educations level index, health facilities index and development factors
index on median income, median income squared, inequality, inequality squared, popula-
tion, population squared and the fractionalization index. Table 1 describes the data used
in the analysis whereas the basic statistics of the variables chosen are depicted in Table 2.

Table 1 and Table 2 here.

Table 3 reports the results from the regression of the results of composite village index
on the variables. It is to be noted that all variables except the fractionalization index are
significant and have the expected sign. It should be noted that the value of the coefficient
for pciedian is much much more than the square of pci,,edian, implying that the median
income is an important variable for resource allocation. The inequality and the population
coefficients also have the correct signs and are significant.

Table 3 here.

Table 4 reports the results for village infrastructure and amenities. In this case too the
variables have the correct sign, inequality squared is negative and significant at the 10%
level of significance while other variables have the right sign and are significant at the 5%
level of significance.

Table 4 here.

Tables 5, 6 and 7 reports the results for the education level index, the health facilities
index and the development factors index. It should be noted that for education level index
and the

health facilities index, the inequality coefficients are not significant, and so is the case
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with the square of median coefficient in the case of health facilities and development factors.
It is to be noted that with all the five indices, the population and population squared have
the right signs and are significant.

Tables 5, 6 and 7 here.

It is to be noted that fractionalization index which is claimed to be a significant vari-
able in the recent literature is insignificant in all regressions except village infrastructure
and amenities index, where it is significant only at the 10% level of significance. This
strengthens the view that it is not community, but income and inequality characteristics
which are an important aspect for resource allocation in India. Moreover, unlike in the
U.S. public expenditure on local infrastructure is not locally raised but financed through
grants in aid in India, and therefore community characteristics do not play a significant

role in infrastructure allocation in India.

7 Conclusion

This paper presents conditions under which political competition, leads the incumbent
government to favor the voter with the median income (the median voter in the jurisdiction)
to decide on the allocation of public goods for the jurisdiction. The jurisdiction with the
median of the median voters is the one that gets favored the most for resource allocation.
Re-election from a jurisdiction depends only on the median voters income as long as exactly
50% or more of the mandate is required. If one requires less or more than 50% of the
mandate to get re-elected, then resource allocation also depends on income inequality in
a jurisdiction. With with less than a 50% majority rule, and with median incomes the
same in all jurisdictions, the jurisdiction with the median inequality gets favored the most.
The theoretical results conform with evidence of infrastructure provision in 1669 Indian

villages. There is evidence that villages with higher income inequality have had higher
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infrastructure allocation over time.

In this situation the government acts out of its own selfish perspective which is divorced
from that of its citizens as in Niskanen (1971), as against Besley and Coate (1997), where
citizens run for political office and implement their own policy choice. Benefit spillovers
occur for individual types not targeted, but living in favored jurisdictions. This model gives
a theoretical illustration and an empirical validation as to why jurisdictions with higher
income inequality will tend to get favored in democracies.

It is interesting to note that in the regressions the median income and the median
inequality have the expected sign and are significant, whereas ethnic fractionalization is
not. To be sure if India adopted electoral rules such that at least 50% of the vote would be
required to win an election, our theoretical results predict that inequality would cease to be
significant determinant of local public good allocation. Thus it is not ethnic but political
fragmentation that leads to unequal access to local public goods. In a democracy whereas
policy can do little to eliminate the preference for the median voter, electoral reforms can
help reduce the preference for greater inequality built into the local public good allocation

mechanism.
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Data and Results

Table 1: Data Description

Variable Description
cvi composite village index
via viilage infrastructure and amenities
el education level index
hf health facilities index
df development factors index
pci-median  median per capita income of the village
inequality coefficient of variation of village per capita income
vpop village population
ethnic fractinalization index in the village
sqmedian median income squared
sqinequality coefficient of variation squared
SqVpop village population squared

Table 2: Summary Statistics
Variable Obs Mean Std. Dev. Min Max
cvi 1669 38.30 13.97 0.00 72.00
via 1669 42.84 16.51 0.00 92.00
el 1669 41.73 17.98 0.00 89.00
hf 1669 29.31 21.00 0.00 63.00
df 1669 35.14 25.28 0.00 100.00
pci-median 1669 3631.78 1964.49 375.22 21020.50
inequality 1669 0.72 0.34 0.11 3.49
vpop 1669 2523.20 2990.88  37.00 60228.00
ethnic 1669 0.37 0.20 0.00 0.75

26



Table 3: Determinants of composite village index in rural India

Number of obs 1669
F(7,1661) 65.15
Prob > F 0.0000
R-squared 0.2320
Root MSE 12.267
Variable Coefficient Robust SE t P>t
pci-median  0.0024953  0.0004305 5.8 0
sqpci-median  -1.12E-07 3.53E-08 -3.16 0.002
inequality 8.364782 2.394678  3.49 0
sqpci-ineq y = -2.280122  0.9425839 -2.42 0.016
vpop  0.0027962  0.0001697 16.47 0
sqvpop  -4.65E-08 6.61E-09 -7.03 0
ethnic 2.103773 1.484208 1.42 0.157
cons 19.40979 1.753976 11.07 0

Table 4: Determinants of village infrastructure and amenities in rural India

Number of obs 1669
F(7,1661) 68.27
Prob > F 0
R-squared 0.2529
Root MSE 14.297
Variable Coefficient Robust SE t P>t
pci-median  0.0032294  0.0004341  7.44 0
sqpci-median  -1.48E-07 3.12E-08 -4.76 0
inequality 9.518971 2.83659  3.36 0.001
sqpci-ineq y  -1.950331 1.137158 -1.72 0.087
vpop  0.0034728  0.0002107 16.49 0.00E4-00
sqvpop  -6.56E-08 8.80E-09 -7.46 0
ethnic 3.334381 1.704908  1.96 0.051
cons 18.99292 2.010604  9.45 0
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Table 5: Determinants of education level index in rural India

Number of obs 1669
F(7,1661) 20.39
Prob > F 0
R-squared 0.0809
Root MSE 17.274
Variable Coefficient Robust SE t P>t
pci-median  0.0024999  0.0006085  4.11 0
sqpci-median  -1.18E-07 5.00E-08 -2.36 0.019
inequality 6.358364 3.366492 1.89 0.059
sqpci-ineq y  -2.030646 1.386338 -1.46 0.143
vpop 0.0019153  0.0002116  9.05 0
sqvpop  -2.66E-08 5.94E-09 -4.48 0
ethnic 1.997515 2.070732  0.96 0.335
cons 26.1788 2.463696 10.63 0

Table 6: Determinants of health facilities index in rural India

Number of obs 1669
F( 7, 1661) 38.72
Prob > F 0
R-squared 0.1246
Root MSE 19.686
Variable Coeflicient Robust SE t P>t
pci-median  0.0017348  0.0006236  2.78  0.005
sqpci-median  -7.86E-08 4.91E-08 -1.6 0.11
inequality 7.361509 4.00914 1.84 0.067
sqpci-ineq y  -2.284418 1.667858 -1.37 0.171
vpop  0.0032268  0.0002323 13.89 0
sqvpop  -4.69E-08 6.77E-09 -6.92 0
ethnic  0.7167792 2.408481 0.3 0.766
cons 12.78782 2.78289 4.6 0
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Table 7: Determinants of development factors index in rural India

Number of obs 1669
F( 7, 1661) 12.79

Prob > F 0
R-squared 0.0491
Root MSE 24.701

Variable Coeflicient Robust SE t P>t
pci-median  0.0020454  0.0007892  2.59 0.01
sqpci-median  -5.25E-08 6.04E-08 -0.87 0.385
inequality 16.0863 5.399113 298 0.003
sqpci-ineq y -5.00682 2.283835 -2.19 0.028

vpop  0.0020928  0.0003089  6.77 0
sqvpop  -4.70E-08 6.85E-09 -6.85 0
ethnic 1.615822 3.085355  0.52  0.601
cons 14.99313 3.58996  4.18 0

Appendix 1: Probability of getting re-elected from a jurisdiction

Re-election from a jurisdiction e; happens when 50% or more of the population vote for

the government.

1 Yih — Yie 1
> o o S T Ve o 16
d 2 Yin — Yi 2 (16)
Substituting for y;,c = V”%_g(g) in (16), we get
Yin _ Vij — € — In(g:) > 1 (17)
Yin — Yl (1 =)y — ya) — 2
1
= e >V —In(g:) — (1 — Yy + 5(1 — ) (yin — va) (18)
1 1
ple;) = %[q — Vij + In(g) + (1 — t)yin — 5(1 — ) (Yin — ya)] (19)
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1 Yin + Yi
ple) = gola = Vi + In(g) + (1= =] (20)
1
ple;) = 27][61 = Vij & In(g:) + (1 = )yim] (21)
Appendix 2: Local public good allocation with equal reservation utilities
We assume that the reservation utility is the same for all individuals at V;; = V. The

central government has to decide on the allocation of local public good to jurisdictions for
any given tax rate t. The total resources at the disposal of the central government will be
P g =t i YisD(Yi)dyis), let us go for equal allocation of local public good across
jurisdictions. Therefore the amount of local public good being given to a jurisdiction ¢,
i€{1,23}isg = 5t [/ vi;p(yi;)dy;;]. Then
Then

ples) = 21q[q V4 Ing + (1= )i (22)

Let Y1m > Yom > Ysm. Therefore p(e;) > p(es) > ples)
The central government has to win from two of the three jurisdictions, so will maximize
the probability of re-election from any two of the three jurisdictions, the objective function

given by

Z = plexNeaN—e3) + plegN—eaNes) + p(—e1 NeaNes) + pleg NegNes) (23)
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where —e; is the event of not satisfying jurisdiction ¢. The central government will maxi-
mize the above objective function subject to the budget constraint >7_, g; = ¢t 327, m 2, —
y2], to get the optimal resource allocation.

Given common electoral shock, the event ey, es, or ez will occur, when
e>V —(1-t)ym — 7 (24)

and ¢ € {1, 2, 3}. Therefore when e3 occurs, e; and ey, necessarily occur, since yy, >
Yom > Y3m. By similarly reasoning, when e, occurs, e; will definitely occur, which implies

p(er | ea) = 1. Therefore

p(—e1NexsNes) = plegN—esNez) =0 (25)

and the objective function reduces to

Z = plegNeaN—e3) + ple;NeaNes) = ple; Ney) = pleg).pler | e2) = plea)  (26)

Therefore, with equal allocation of local public goods across jurisdictions, the probabil-
ity of getting re-elected is the probability of getting re-elected from jurisdiction 2, i.e. the
jurisdiction with the median voter, whose income is the median of the median voters in the
three jurisdictions. One should also note that with equal allocation of local public goods,
p(1) > p(2) > p(3). Therefore, one can do better, i.e. increase the probability of getting
re-elected, by redistributing local public good allocation of jurisdiction 3 to jurisdictions 1
and 2. So the optimal allocation would be a ¢7, g5 and ¢g5 = 0 at which the government
budget constraint is satisfied and one where p(e;) = p(ey). Therefore the jurisdiction
with the poorest median voter gets no allocation of local public good, and is discriminated

against.
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Appendix 3: Optimal tax rate with equal reservation utilities

Therefore for any amount of revenue raised, we now know the optimal allocation. The

government also has to decide on the optimal tax rate at which the probability of winning

from the jurisdiction with the median median voter is maximized. The government’s

problem is as follows:

max p(ea)

such that
p(2) < p(1)
3

3 Yih
dgi=1t>] /] Yiip(Yis) dyij]
=1 =1

=Yil

Therefore, at the optimum

p(2) = p(1> = Wam = Wi,

= (1 = yam + In(g2) = (1 — )yim + In(g1)

(27)

(28)

In this situation since reservation utilities are the same for all individuals, equal probabil-

ities of winning as in (28) imply equal welfare for the median voters in the jurisdictions.

For any given tax rate t, there exists a \;; 0 > \; > 1 and Z:{’ A; = 1 such that

3
g = At Y Yim
i=1

In this situation A3 = 0 and Ay = (1 — A;). Therefore

3

3

=1
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(29) ensures balancing of the government budget and (30) ensures that the second con-
dition for optimal welfare, the equal welfare of the jurisdictions being favored is ensured.

Therefore, the optimal tax rate, which maximizes the median voter’s utility is given by

3
max Zy = (1 = t)yam + In(1 — )\1>tzyim (31)

i=1

As first order condition the following equation is obtained:

07 1

Therefore from 32, we get the optimal tax rate t* to be y%, and we notice that the optimal

tax rate is independent of \; or yi,,.

Appendix 4: Net contributions of jurisdictions with equal reservation utilities

To analyze the net contributions of jurisdictions in a democracy, we first analyze the effect
of an increase in the income of the richest median voter on \;, the share of tax revenues

going to jurisdiction 1. Let (30) be re-written as

(1= Oim = gam) + In(1) = 0 (33)

Differentiating partially (33) with respect to ¥, and rearranging the terms we get

(1 - A1) 8 A

(1= + 5 g () = 0 (34)
(1= 1) + 5l = Wt = M=) = 0 @)
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or

1 o
S M1 = M) Oy ! (36)
or
aa;ll = —(1 — M1 = A) <0 (37)

Therefore the share of tax revenues going to the richest jurisdiction declines as the
income of the richest median voter increases. From (33), one notes that the minimum

value of ¥1,, iS Y2m, in which case the maximum value of \; is % Therefore the minimum

1

value of (1 — A;), that is the share of tax revenues going to jurisdiction 2 is 3.

The net contribution of any jurisdiction ¢ is given by:
NC; = tYim — Gi (38)

The net contribution of jurisdiction 2 is given by

3
=1

Since the minimum value of (1 — \y) is %, therefore, for any t, NC5 reaches its maximum
value at (1 — A\;) = 3. NC, evaluated at (1 — \;) = 3 is

1
NCy = t[yom — §(ylm + Yom + Yam)] (40)

Since Yim > Yom, %(ylm + Yom + Yzm) = Yom. Therefore, NCy is negative at (1 — A\;) =

, and since it is the maximum value of NC5, the median, median voter is always a net

N[ =

receiver in a democracy.
To analyze the net contributions of jurisdiction 1, the jurisdiction with the richest me-
dian voter, let us start from the initial situation where 41,,, = ¥yo,,. In this case jurisdiction

1 will receive exactly the same level of public good as jurisdiction 2, that is receive half the
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share of tax revenues as public goods and A\; = % In this situation, it is a net receiver,

just like the median, median voter at (1 — A;) = 3.

The net contribution of jurisdiction 1 is

3

=1

The effect on NC; from a rise in the income of the richest median voter will therefore

be

ONCh
aylm

o\
aylm

3
= t— Mt —t> Yim
i=1
3
= (I = A)t + > ymM(1 = A)(1 —¢) >0 (42)
i=1
Therefore, with an increase in the income of the richest median voter, the net contribu-
tion (in absolute terms) of the jurisdiction with the richest median voter goes up. It should
be noted whether the jurisdiction with the richest median voter is a net contributor if NC}
is positive and a net receiver if NC' is negative. As the income of the richest median voter
increases, the net receipts of this jurisdiction declines as given by (42), and for a particular
income of the richest median voter, the net contribution by the jurisdiction with the richest

median voter is zero. This happens when:

3
Yim

Wim = 91 = tWim = MY _Yim = A} = ST (43)
=1 i=1 Yim
Therefore for a particular value of yi,,, given ys,, there will be a A\; = =#=— at which

D ey Yim

net contribution for this jurisdiction is zero. Above this value of yi,,, NC} is positive, and

jurisdiction 1 is a net contributor. Since A; is decreasing in yi,,, and Ajee = % at which
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net contribution of jurisdiction 1 is negative, there exists a value of Ay = A}, at which net

contributions of jurisdiction 1 is zero.

Appendix 5: Resource allocation with reservation utilities as in independent
jurisdictions

We first evaluate the level of taxes rate, which will determine the level of public good
supplied in any jurisdiction, and therefore the level of welfare experienced by individuals
at which they set their reservation utilities. The local government’s problem as in (14) can

be re-written as

Yin 1
max/ —— (1 — t)yydys; + In(g:)
Y

t a Yih — Yil
such that
Wim = i (44)
or
max(l = Dyim + (i) (45)

Solving for (45) gives us the optimal tax rate in jurisdiction i t; to be t; = yl -. Therefore

mi

the amount of local public good received by any jurisdiction ¢, is g; = 1, therefore the
welfare experienced by any individual in jurisdiction ¢ with income y;; is W;; = (1 —
ti)yi; + Inl = (1 — t)y;;. This is also the level of welfare at which individuals set their
reservation utility. Thus, the probability of getting re-elected from any jurisdiction ¢, for
a uniform tax rate t, by the central government and an equal allocation of public good of

gi = g will be given by

ples) = ;q[q Fng — (¢ — t)ym (46)
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Therefore, the probability of getting re-elected from any jurisdiction depends on (t — t;)ym;-

Since t;y,,; = 1, for any uniform tax rate ¢, the probability of getting re-elected is least from

jurisdiction 1, the jurisdiction with the richest median voter, and highest from jurisdiction

3, the jurisdiction with the poorest median voter. Thus in this case, resources for public

good will be shifted from jurisdiction 3 to jurisdictions 1 and 2. The probability of getting

re-elected for the central government is again the probability of getting re-elected from

jurisdiction 2, the jurisdiction with the median, median voter (proof along the same line

as in Appendix 2). In this case, one will again maximize the probability of re-election

from jurisdiction 2, the jurisdiction with the median, median voter. The government’s

optimization problem will be

erted
such that
p(2) < p(3)
3 3 v
g = tZ[/ YiiD(Yij) dyis]
i=1 i=1 YJI=Yil

Therefore, at the optimum the following conditions should be satisfied

plea) = ples)
and
3
> Yim = 92 + g3
=1

(48 would imply

: q + In(ga) — (t — t2)yam| = 21 q + In(gs) — (t — t3)Y3m]

7 2
Since toys = t3ys = 1, (50) would imply
In(g2) = tyom = In(gs) — tyam
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Since Yo > Ysm, (51) would imply that go > g¢3. Therefore, the jurisdiction with the
median, median voter gets the largest share of public resources, that with the poorest
median voter gets some, while the jurisdiction with the richest median voter gets none.
The optimum uniform central tax rate in this case is again t* = y%m (proof along the same

line as Appendix 3).

Appendix 6: Net contributions of jurisdictions with with reservation utilities
as in independent jurisdictions

The net contribution of jurisdiction 1, that with the richest median voter is positive,
since it pays taxes and receives no public good and is always a loser in this setup. The
net contribution of jurisdiction 2, the one with the median, median voter is also always
positive. In this situation Ay = 0, and Ay = (1 — A3).

Thus (51) can be re-written as

A3
tYzm — Yom) = 1 2
(y3 Yom) T A (52)
Differentiating partially with respect to ¥s3,,, we get
(1 — \3) 1 03 03
t = ) 1 — A A 53
N =T ey, T Nay,] (53
or
O3
= A3(1 — A3)t 54
S = Nl = ) (54)

Therefore, with an increase in income of the poorest median voter, the share of tax revenues
going to jurisdiction 3, the one with the poorest median voter increases. Since s, >
Ysm > 0, when ys,, = yon,, its situation is exactly like the median, median voter and
A3 = % and it is a net beneficiary from the central government. Net contribution of

jurisdiction 3 equal to zero would imply

3
NC3 = tysm — tA3D>_ Yim = 0

=1
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i=1

If NC; = 0, it implies that [ys,m — A3, ¥im] = 0, which in turn implies that if

A3 = Z;?% Above this value of A3, net contribution of jurisdiction 3 is negative, and
i—1 Yim
i=1

vice versa.

Differentiating (55), partially with respect to ys,,, we get

ONC: 3 oA
o= = Nt = Y Y
Yam i=1 Yam
3
i=1
3
= (1= X)L = A3 i (56)
i=1
and
e > O3 S 0N
= —[1 — tA im]t=—— + (1 — A3)t|—ths — ¢ im—— o7
o [ 3;1/ ] . ( 8)t[—tAs ;y aygm] (57)
It should be noted that for
3
[1 = tA3) Yim] = 0 (58)
i=1
% = 0 and 8;%:3 < 0. A3 = ﬁ satisfies (58), so the net contribution of
jurisdiction 3 is maximum at this value of \3. Since optimal tax rate is always t = y%m, at
the maximum contribution of jurisdiction 3, A3 = Z;,ﬂmy_ , which is greater that zfy:simy’

at which value of A3, the net contribution of jurisdiction 3 is zero. So jurisdiction with the

poorest median voter is always negative and it is always a net gainer in this situation.

Appendix 7: Resource allocation with reservation utilities as with a central
central Utilitarian Social Planner

A central Utilitarian social planner will maximize the sum of welfare of all individuals. Its

problem is thus:

max W' = Z/yih Wiip(yij)dyis = Z[/yih{(l — Uy + In(g:) }p(yis)dyis)

bgi i=1"Yil i1 v
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subject to
3
> g = > Yim (59)
' i=1

The policy parameters for the social planner are the uniform tax rate ¢t and the amount
of local public good g; to be given to jurisdictions 1, 2 and 3.

The lagrangian function for this optimization model is

Zo= Y1) 0= g+ (o) }p()dyg] + pltY v — Y0l (60)

i=1 “Yi i=1

As first order conditions for optimization we get

0Z, B
o t;ym zi:gl =0 (61)

0Z,
5 = X Yim T D Yim = 0 (62)
0Z, 1
= — —u=0 63
dgi 9i : (63)

From the first order conditions we get the optimal values of u, g;, tas u* =1, gf =1

and t* = —>—

The welfare obtained by any individual in a central Utilitarian Social Planner allocation

may thus be given as

Wi = (1=t )yy + In(g") = 1=ty fori € {1, 2, 3} (64)

Let us start from the central Utilitarian Social Planner allocation g7 = 1 and t* =

23 -, henceforth referred to as ¢° = 1 and t°. The welfare obtained by an individual in

; Yi
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jurisdiction 7, with a social planner be referred to as
Wi = 1=ty + Inlgs) = (1= ts)y; fori € {1, 2,3}

Therefore, when reservation utilities are set at the level provided by a Utilitarian Social

Planner, i.e. V;; = W}

i+, the probability of getting re-elected in any jurisdiction ¢ is given

by
q — (Wzs] - W)

i) = T (65)

If the democratic planner starts with the central Utilitarian social planner allocation,
then W; = W7, and the probability of getting elected from any jurisdiction is 0.5. However,
the government can do better than this by re-distributing equally the one unit of local public
good from any jurisdiction to the other two jurisdictions, and the government is indifferent
which jurisdiction it favors at the social planner tax rate t,. However, this may not be true
for any other tax rate ¢, one actually might gain by diverting local public goods to either
the richer or to the poorer jurisdictions. For any tax rate t, let us start with an equal
allocation of local public good @ Therefore the probability of getting re-elected
from any jurisdiction 7, i €, {1, 2, 3} will be a function of (W7 — W;), the lower is this

value, the higher is the probability of getting elected from any jurisdiction. However,

We — Wi = (1= t)yim + In(1) — (1 = i — In(g) = (t — t)yim — In(g)  (66)

From (66), it is clear that for an equal allocation of local public good amongst jurisdic-
tions, the probability of winning from any jurisdiction would depend on (t — t5)y;. The
lower is this value, the higher is the probability of winning from the jurisdiction. If ¢ > ¢,

then p(e;) > p(ea) > p(es), then jurisdictions 1 and 2 should be favored, if ¢ < ¢, then
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pler) < plea) < p(es), then jurisdictions 2 and 3 should be favored. In either of these
situations, it is the probability of re-election from jurisdiction 2 that has to be maximized
and in the optimal allocation, the probability of re-election from jurisdiction 2 should be
equal to the probability of re-election from jurisdiction 1 or 3.

To analyze which direction the optimal tax rate will move in this case, let us evaluate
the effect of a change in tax rate, on the probability of re-election from jurisdiction 2. The

probability of re-election from jurisdiction 2 is given by:

1 3
3g¢ ~ (b= t)yim + In(Aat D Yim)] (67)

i=1

Differentiating (67) with respect to ¢ gives
op(e;) 1 1 3 1 1
= —l=vom + =3 im)| = S Yim + 7 68
Att =t, = 5 3 — the probability of re-election will increase with an increase in tax
rate if
1 Z?:l Yim Z?:l Yim

pom + 3 2 05 [ + ZE > 0 5, < ZEL (g

3
Thus, from (69) and (68), we find that apéfi) > 0, if yor, < @ and so t; > ts, and

3 .
jurisdictions 1 and 2 will be favored. % < 0, if yo,, > @ and so tg < tg, and

jurisdictions 2 and 3 will be favored. In both cases, the median voter will get the largest
share of public resources.

As far as the net contributions of jurisdictions are concerned, that of jurisdiction 2 is
always negative, and that of the jurisdiction 1 (the one with the richest median voter),
may be positive or negative when favored (proof along the same lines as in Appendix 4).

As for jurisdiction 3, the one with the poorest median voter, its net contribution is zero
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when A3 = E§’3m . If it receives a share above it, its net contributions are negative and

j—1 Yim

vice versa (proof along the same line as in Appendix 6). The highest net contribution of
jurisdiction 3, when favored is W (proof along the same lines as in Appendix
s i—1 Jim

6). So if ﬁ > Y3m, then the net contribution of jurisdiction 3 is always negative.

1 1

1
t—t —
: R S
1

ST
i—1 Yim Y2m
3
Y2m Ei:l Yim
3

Yom Zi:l Yim

3
Zi:]_ Yim — 3y2m

o Yom
1 _ 3y2m
Z?:l Yim
Yom
= 1 _ Y2m (70)
Z?:l Yim/3

When jurisdiction 3 is favored, ys,, < 2?21 Yim/3, the denominator is less than one,
and the numerator is greater than ys,,, so the net contribution of jurisdiction 3 when

favored is always negative.
Appendix 8: Resource allocation with not a 50% majority rule

Re-election from a jurisdiction with not a 50% majority rule will be when

ple) = fi = s+ = "> 47 (71)

Substituting for the value of ;. = V]_(ff_gl(g) in (71), we get

yin Vi —e—nlg)
Yin — Yl (1 —t)(yin — ya) —

+7 (72)
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Therefore, for re-election from any jurisdiction ¢, one would require

e > Vi —In(g:)) — (1 — t)yn + ;(1 — O (Win — ya) + (1 = ) (Yin — ya) (73)
Thus
ple)) = ;q[q V(g + (1= g — 01 — D — ya)]
ples) = ;q[q — Vi + Inlgs) + (1 = i — 0(1 — DR, (74)

where R; = (y;n — ya) in (74). Let Ry > Ry > Rs. At the optimum, probability of
winning from jurisdiction 2 and jurisdiction k, where k& € {1, 3} will be equal (proof along

the same lines as in Appendix 2) That is

;q[qm@g) (1 )y — (1 — )Ry = 21(][Q+ln(93) (1 g —n(1 — )R] (75)

or
Ak
1 — M

(1 - t)(ykm - y?m) + 77(1 - t)(RQ - Rk) + l?’L( ) =0 (76)

Differentiating (76) with respect to Ry and rearranging the terms we get

Ok

— = — — Y
R, n(l — t)A(1 k) (77)
and
ONCY, B 3 O\

Ifn >0,k =3 5 < 0and 5 > 0. Since Ry > Rz > 0, at Ry = Ry, A3 = 3
and its net contributions are negative. As R3 declines from this value, its net contributions
decline further, and therefore the net contribution of the least unequal jurisdiction is always

negative when it is favored.
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Ifn <0,k =1, %’; > 0 and %gk < 0. Since Ry > Ry, at Ry = Ry, Ay = 3 and
its net contributions are negative. As R; increases from this value, its net contributions
decline further, and therefore the net contribution of the most unequal jurisdiction is always
negative when it is favored. Therefore, net contributions of jurisdictions being favored in
this situation are always negative.

As for the optimal tax rate, it will be decided by the tax rate at which the probability

of re-election from jurisdiction 2 is highest.

ple2) = qu[q -V + ln(Aat;ym) + (1 = Oym — n(l = t)Ry] (79)

Differentiating (79) partially with respect to t, we get

3p(62) 1.1
= —[- — {y,, — nR 80
and
82]9(62) 11
) — (= 81
ot? 2q<t2) ( )
Att = m, the probability of getting re-elected is maximum, since o é‘:z) = 0 and
8Qgt(§2) < 0. So this is the optimal tax rate in this situation.
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