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Abstract

This paper studies a very pure form of “vote purchasing”. We consider whether it may be inthe
interest of a party to discriminate between groups that, possibly except for size, are identical in
al welfare relevant aspects, i.e. the groups are assumed to have the same income, needs, €tc.

To emphasise this aspect we label the groups brown-heads and redheads. The interpretation is
that they differ only in some characteristic that is entirely irrelevant from a welfare perspective.
There are no systematic differences between people with the same income. Taking two samples
of people from an income dass their political support will be identically distributed. We will

show that even with these uniformity assumptions there can be strong incentives for political

parties to undertake vote purchasing by favouring one of the identical groups at the expense of
the other.
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1. Introduction

In all developed countries we observe a multitude of taxes, transfers and public expenditures.
Often these policies can be rationalised on efficiency grounds or as measures to achieve
distributional gains according to prevalent social preferences. However, we also observe
policies that can be interpreted as ”vote purchasing”. For example a public project (hospital,
airport, military base, research institute) may be located to a certain region in order to gain

votes in that region. Also contractionary measures may be selective. When there is to be a cut-
back of the armed forces in a country, the decision to retain a certain base may be motivated by
the wish to buy votes in the area where the camp is located. The vote purchasing can take the
form of improving the economic conditions for certain groups like farmers, the elderly, families
with children or other groups.: Owners of certain capital assets, e.g. owner occupied housing,
may be taxed more leniently than those who invest in other forms of capital. The politicians are
often seen to remain advocating policies that are dismissed by economists on conventional

efficiency and distributional grounds. Actually taking the advice may prove costly in terms of
political support.

The purpose of this paper is to obtain a better understanding o the political parties
tactical redistribution between groups in order to enhance the support from the electorate. We
shall consider whether it may be in the interest of a party to discriminate between groups that,
possibly except for size, are identical in al welfare relevant aspects, i.e. the groups are
assumed to have the same income, needs, etc. To emphasise this aspect we label the groups
brown-heads and redheads. The interpretation is that they differ only in some characteristic that
is entirely irrelevant from awelfare perspective. It is hard to think of any reason why a party or
voter would attach any welfare weight to the colour of a person’s hair. The basic assumption is
that there are no systematic differences between people with the same income. Taking two
samples of people from an income class their political support will be identically distributed.
We will show that even with these uniformity assumptions there can be strong incentives for
political parties to undertake vote purchasing by favouring one of the identical groups at the

expense of the other.

1 For example, in the 1998 Swedish election the social democrats promised substantially reduced day care
fees for families with children. One interpretation of this proposal is that it mainly was designed to buy votes
from parents with children in day care ages. In Norway old aged pensioners pay alower tax than the work active
with the same income.



To illustrate the basic mechanism we can think of a simple example. There are two
political parties, leftist and rightist, and two classes of people, high income and low income
people. Both parties want to redistribute from high income to low income people but the leftist
party wants to redistribute more than the rightist party. We assume there are 2000 low income
people and 1000 high income people. We aso assume that the low income class can be
subdivided into two equally sized groups according to a characteristic that is of no
distributional or efficiency concern. The groups are labelled redheads and brown-heads. The
rightist party would like to pursue redistribution in such a way that each Hgh income person
loses $ 2000 and each low income person gains $ 1000. The leftist party wants to redistribute
so that each high income person loses $ 3000 and each low income person gains $ 1500. If the
parties were to suggest these policies, and assuming selfish voting behaviour, all low-income
people would vote for the leftist party and al high- income people for the rightist party and the
leftist party would win the eection. The rightist party might then ponder a ”vote purchasing”
policy. It might propose a policy such that the high-income people lose $ 2000, low income
redheads gain $ 2000 while low income brown-heads gain nothing. If the leftist party does not
react to this policy the rightist party might gain all the votes from redheads and win the election.
This policy is considered inferior by both parties to the policy where high income people lose
$ 2000 and all low income people gain $ 1000. Hence, a policy both parties consider inferior
would win. Of course, the leftist party might respond b the ”vote purchasing” policy of the
rightist party. We do not pursue the example further here but do aformal analysis below.

Redistributional policy with the intention of winning votes has often been coined
tactical redistribution. The typical way that tactical redistribution has been modelled is by
assuming that society consists of groups that differ in voting behaviour [Lindbeck and Weibull
(1987, 1993) and Dixit and Londregan (1995, 19983, 1998Db)]. Our analysis shares a number of
features with previous discussions in the literature. Parties care about ideology, but also about
the vote they get. In our model, and some others in the literature, the primary concern is with
ideology. No weight is given to the vote as such. The vote matters only because a party has
preferences over the actual political outcome. Since it prefers its own policy to be
implemented, a large vote is a means to increase the likelihood of its own policy winning.
Another feature shared with much of the literature is that voters to some extent are selfish and
care about their own consumption, while they aso care about ideology and the degree of social
redistribution achieved by the policy they support. It is common to assume that the parties
compete for the votes of groups that are different. The groups are normally distinguished by



three properties. income, size and ideological attachment (party loyalty, depth of political
conviction). Some groups can more easily be induced to shift their support from one party to
another. They are more responsive to economic favours to themselves and their support is more
easily up for “sale” to parties that offer group specific benefits. These people are to a larger
extent “swing voters’ - voters that swing from one party to another depending on the favours
they are offered. A distinction of groups along these lines is a key element in Dixit and
Londregan (1995, 1998).2

Although our model in severa respects is similar to Dixit and Londregan (1998a) and
(1998h), it differs from the Dixit and Londregan (DL) model in four important aspects. i. In the
DL model two groups with identical properties will be treated identically. In our model two
identical groups might be treated unequally. ii. In the DL model the size of the groupsis of no
importance for how they are treated. In our model the size is sometimes of critical importance.
iii. In the DL model individuals preferences for an equa income distribution vary in a
continuous way whereas a parameter indicating selfishness is fixed. In our model we also
consider variation in the selfishness parameter. iv. In the DL model al relevant functions are
sufficiently smooth and have concavity properties such that a local analysis is sufficient to
characterize an optimum. In our model we account for non-convexities, which means that we
have to perform a globa analysis in order to give a characterization of the conditions under
which discrimination is worthwhile for the political parties.

The rest of the paper is organized as follows. In section 2 we set yp our basic model
and in section 3 we study its properties under the assumption that it is not possible for the
parties to pursue discriminating policies. We study the Nash equilibrium. Section 4 surveys the
arguments for and against discriminating. In sections 5 and 6 we introduce the possibility for the

parties to discriminate according to some observable characteristic. Section 7 concludes.

2. TheModel

The model we use isin many respects similar to the one in Blomquist and Christiansen (1999)
and is inspired by Hansson and Stuart (1984), Lindbeck and Weibull (1993) and Dixit and
Londregan (1998a). There are two parties denoted by L (leftist party) and R (rightist party).
There are two classes of individuals: n, low-income individuals and n, high-income

individuals with exogenous incomes Y; and Y, , respectively. The low-income class can be

2 In Johansson (1999) voters differ in income, ideological preferences and location.



divided into two types. n, individuas of type r (redheads) and n, individuals of type b
(brown-heads).

Both parties want to redistribute from the high to the low income class according to
preferences that will be described below. For ssimplicity we assume that redistribution can be
done without distortions of individuals behavior. Hence, all allocations considered are Pareto

efficient in the traditional sense of the concept. We instead focus on " political distortions’. Let

CP denote the consumption expenditure (disposable income) of an individual in class i that
party p proposes. In a non-discriminating equilibrium a policy consists of a pair {Clp,CZp} p=
L, R A discriminating policy consists of a triple{ C?,C?,C)} ; p= L, R A feasible policy
must satisfy the budget congtraint n.C”+nCP +n,C} =n)Y, +n,Y,. As a shorthand we denote

the policiesas z°; p=L,R

The parties

Each party proposes a policy in order to maximise its expected welfare as defined below. We
assume that the policy that is actualy implemented is the policy of the party that wins the
election. The underlying presumption is that each party is able to credibly commit to a certain
policy. Thus, we rule out the possibility that a party does not keep its promises from the
election campaign3. It is common in the literature to make some kind of assumption to the effect
that the parties implement their promised policies if winning. Sometimes it is just imposed as
an assumption (e.g. Dixit and Londregan (1998)), sometimes the assumption is implicit (e.g.
Lindbeck and Weibull (1987) or Hansson and Stuart (1984)), and sometimes there is an appea
to underlying assumptions. Lindbeck and Weibull (1993) assume that at least all voters believe
that the winning party will implement its announced policy. They aso appeal to the existence of
future elections (otherwise not appearing in the model) to suggest that cheating may be
prohibitively costly for the parties in terms of future loss of credibility. Besley and Coate
(1997) point out that it is natural to assume that the citizen who wins the el ection implements his

3 A complication in practice may be that at the time the policy is designed the state of the world that will
materialise in the period of office is not known with certainty. Since thereis limited scope for state contingent
election manifestos, it may be a matter of interpretation whether the actual policy is according to the pre-
election platform when allowing for the need to adjust to the circumstances that materialise. We abstract from
uncertainty of thiskind.



preferred policy (i.e. the policy he would choose as a dictator), while commitment to other
policiesis more problematic due to lack of credibility.4

At the pre-election stage the outcome of the election is perceived as random. We
explain this in detail below. Once the outcome of the election is known, each party evaluates
the winning policy according to its social welfare function. We assume there is no benefit from
winning the election as such (no ”ego-rent”). It follows that prior to the election the objective
function of a party is the expected welfare according to the preferences of the party.

We assume that the social welfare function of each party is a weighted sum of the
utilities obtained by each class. The utility that an individual derives from a consumption level

C is denoted by V(C). Letting a , denote the weight given to class one, the social welfare for

party p of apolicy z* isgiven by

Wr(z%) =a nV(Cl)+a nV(CH)+@1-a V(C]), p=LR g=LR (1)
The party’ s expected welfare is then:

p (2" WP () +(1- p(2,29)WP(z)  p=LR 2
where p(z-,2%) isthe probability that party Rwill win the election. This probability depends
on the policy choices of the two parties. Below we describe how this probability is
determined. We assume the leftist party assigns a higher weight to the welfare of the low-
income class and that both parties assign a smaller weight to class 1 than to class 2, i.e.
0.5>a, >a.> We shall address below the behaviour of the parties on the basis of these

preferences.

Individuals' voting behavior
We assume that a voter choosing ballot takes into account both his own utility and his notion of

what is good for society as a whole. More precisaly, the policy preference function of an

individual i in class 1 is a assumed to be aweighted average of a selfish part V(C") and an
"unselfish” part (a socia welfare function): WP =a.(nV(CP) +nV(C"))+(@- a,)nV(C}),

where a,is the weight given to the aggregate utility of class one. We write the policy

4 See Alesina (1988).

5 In our model thereis no explicit modelling of disincentives. But we have to acknowledge that atax policy that
gives high-skill individuals a higher before tax income but lower after tax income than low- skill people would
be unfeasible. A crude way to avoid such a solution is to assume that both parties assign a sufficiently higher
welfare weight to high-skill persons.



preference function as gV (C7) + (1- g, )W’ whereg, is the weight given to the sdifish part. The
function PR =gV(CF)+(- g )WF-gV(C")- 1- g)W" then shows the advantage to
individual i of the R policy rather than the L policy being implemented. Individual i obviously
prefers the policy of R if P®>0. In general we will refer to weights a and g without a

subscript. It isimplicit that the values vary across individuals.
We assume that avoter in class 2 is entirely selfish and votes for the party that offers

him the higher income C, . Hence, for individuals in class two the policy preference function

takes the form W, =V (CJ), which is only the sdfish part.6 It is purely for analytical
convenience that we assume there is no “unselfish” part in the policy preference function of
class 2 individuals. Voter aversion towards discrimination is aready in the model via the
unselfish part of the policy preference function of class 1 individuals. Adding unselfishness to
the policy preference function of class two people would maybe increase the realism of our
model, but would not change its qualitative character.

We can argue that it is optimal for the individuals to vote sincerely’.

Let m and m, bethe number of type 1 and type 2 individuals, respectively, that prefer

the policy of party R and let m(z-,z") = m+m, .8 If the voting behaviour is entirely
deterministic each party can calculate for any configuration of policies whether it is going to
win the election. The policies will then converge as from the perspective of any party awinning
policy is always better than alosing policy as long as the winning policy is considered at |east
dightly preferable to the policy of the opponent. This scenario is not very realistic. In red life
we never observe complete policy convergence. Also, in practice there are numerous eements
which are beyond the control of the parties and which they will treat as random. In the literature

severa approaches have been adopted to model random voting behaviour.® But it seems that the

6 Formulating the policy preference function for class 2 people in this way impliesthat all individualsin group
2 are identical and that they al will vote in the same way. All votes of this group will go to one party. The
formulation aso implies that class two people do not care about class one people and do not mind
disciminatory policies towards groups within class 1.

7 The same case can be established as in Blomquist and Christiansen (1999). The main argument isthat a voter
cannot credibly commit to vote for the party he likesless.

8 |n sections 3 we show how m(ZL, ZR) is determined when g varies across the population and in section 4
we show how m(z", z7) isdetermined when a varies.

9 Sometimes it is just postulated that probabilities depend on policy choices. Sometimes more specific
assumptions are made. For instance Dixit and Londregan (1998) assume that there are groups of extremist
voters supporting their respective parties irrespective of election manifestos, but the size of each group is
unknown to and is treated as random by the parties.



exact way random voting behaviour is modelled is of less importance. What is centra is that
the parties can only affect the probability of winning and the expected outcome in terms of
policy and welfare. Accepting this premise we make the assumption about the probability of
victory for party R that p (z",2%) =p(m(z-,2")) with fp /fm>02 In appendix A we show

one simple way to derive such arelationship between m and p .

3. The non-discriminating political equilibrium
Before proceeding to political equilibriaiit is helpful to establish as a benchmark the parties
dictator policies which we define as the policies derived from maximising the respective

welfare functions of the parties expressed by (1). In policy space the dictator policies are
denoted as z- ={C",C,-} and zR ={C*,C,%} . We denote the corresponding values of V? as

VZ and V%, respectively. It is clear that even if discrimination were allowed the dictator
policies would be non-discriminatory™.

A few properties of the dictator policies are easily established. Assume that a party
maximises W =anV(C) + (- a)nV(C,) subject to the budget constraint nC, +nC, =Y.
Thefirst order conditionsimply that
V'(C,)_ a
V'(C) (-a)

We see immediately that if a =0.5, then C, =C, . It also follows that due to the concavity of the

(3)

utility function and the budget constraint, an increase in a impliesthat C, will increase and C,

will decrease. Two further implications are then immediate. If a <05, then C,<C,. Asa
benevolent dictator the party with the larger value of a will allocate more income to class one.
Since we have assumed that a, >a, it followsthat C,; < C.

When discussing possible incentives for a party to start discriminating between
redheads and brownheads we take as our point of departure a Nash equilibrium where

discrimination is ruled out. At a Nash equilibrium party L maximizes the expected welfare

w.rt. C; for agiven C} and party R maximizes the expected welfare w.r.t. CXfor a given

10 Thisis not an entirely trivial assumption as supporting a party is not necessarily the same as actually going
to the polling-both to vote for it.

11 For afixed income to be allocated between the r and b groups welfare is maximised by giving the same
income to everybody in those groups.



C, . Note that in each case it is sufficient to determine C, as C, then follows from the budget

constraint. We denote a Nash equilibrium as { C:ZL,C:ZR}.

Proposition 1. If discrimination is not allowed, then there exists a Nash equilibrium such that
G <G <CF<G.
See appendix B for proof .

At the nondiscrimnating equilibrium the R party is more generous than the L party
towards class 2, but the policies converge to some extent compared to the dictator policies.

In generd the voting problem might be degenerate in the sense that the parameters of the
economy might be such that the dictator policy of one of the parties would win with certainty. If
class two were a mgjority of the population, the party proposing the higher income for class
two would win with certainty. The R party could then propose its dictator policy, and the L
party would have no incentive to outbid or even match the R party’s offer to class two. On the
other hand the class sizes and the distribution of parameters might be such that no outcome with
a positive probability would induce a majority to vote against the dictator policy of party L. We
shall assume, without spelling out the conditions in detail, that the parameters of the economy

are such that a degenerate case does not materialise.

4. Discrimination — prosand cons.
Taking the ron-discrimination equilibrium as our point of departure we shall consider whether
and under what conditions party R will have incentives to start discriminating by unequal
treatment of redheads and brown-heads. By convention we label as redheads the group that is
favoured in the case of differential treatment. We confine ourselves to discrimination from the
perspective of the R party. The analysis would be similar by considering discrimination from
the point of view of the L party.

To study the modd in full generality is quite complicated. We shall therefore throughout
the discussion of potential discrimination keep the income of class two fixed so the question is

whether a fixed income to class one is to be shared equally by redheads and brown-heads or
not. Thus the assumption is that party R considers a discriminating policy such that C is
unchanged but C® > Cr.

Discrimination will have two effects on the expected welfare of party R. First, the

party’s own welfare, WR(zR), decreases. This follows from the concavity of the V function.



Splitting a given amount unevenly between redheads and brown-heads gives lower welfare than
splitting it evenly. Second, the probability of winning the election changes. A brown-head
dislikes the discriminating policy on two accounts. First, the selfish part V(CY) islessthanin
the initial situation. Second, the value of the unselfish part has aso decreased since a given
amount of consumption for the low-income class now is split unevenly. Hence, the political
support from brown-heads to the R party will decrease. For a redhead in class one there are

two opposing forces. The redhead likes the new R policy better because the selfish part
V(CF)is now more favourable than before. However, the redhead likes the policy less
because the value of the unselfish part has gone down.

Let z"denote the policy of party p and let subscripts u and d indicate wiform and
discriminating policies versus the groups r and b. Assume that R substitutes a discriminating
policy for auniform one. Then the welfare for party R changes as follows
D =pW™(z0) +(1- pa W (2) - [PW(Z)) + (L- pIWT(Z7) - pW(Z) +Pp W (Z))]
=Py - PIWE(Z)) - WH(Z))- paWT(z)) - WH(z5))

It is perfectly possible that D£ 0, which implies that the uniform equilibrium remains in place

(4)

even when discrimination is possible. We see that the following conditions are conducive to
party R discriminating
1. Rconsidersits uniform policy as significantly better than that of party L
[WR(zy)- WF(z"))islarge]
2. Discrimination significantly increases the probability of winning [ (p, - p,) islarge]
3. Party Rfindsthe cost of discrimination small [ (WR(z%) - WR(z]))issmall ]

Whether a redhead prefers the discriminating policy or not depends on the values of a
and g. In principle we could invoke a bivariate distribution over a and g . However, this
would make the model very complicated. Below we therefore consider two special cases; one
where a isconstant but g varies across the population according to apdf g(g) . Inthe second
casewelet g befixed and a varies across the population accordingto apdf f(a).

In the forma analysis below we shall start by considering whether the R-party has
incentives to deviate marginally from the non-discriminating equilibrium. We will denote this
as marginal discrimination. We then move on to consider non-marginal discrimination

implying a finite increase in redhead income and a corresponding decrease in brownhead

income. This can lead to two kinds of discrimination. With non-extreme discrimination we
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mean discrimination such that at least one brownhead prefers the R-party. With extreme
discrimination we mean discrimination such that the R-party forfeits the votes of al brown
heads.

5. Incentivesfor discrimination when the selfishness parameter, g ,varies.
Two parameters characterise the preferences of each voter in class one. a determines the
weight assigned to class one in the socia welfare consideration, while g reflects the
selfishness of a voter. It is convenient to consider variation in one parameter at the time. We
start by addressing the case where al individuas in class 1 have the same value of a , while
the value of g differs across individuals. People are not equally selfish. The distribution of
g is described by the probability density function g(g) with support 0£g £ 1. As discussed
above an individual in class 1 supports party R if
PR =gV (CF)+ (- g)WR- gV(C})- (1- g)W"is greater than zero and otherwise supports
paty L. P® =0 defines indifference between the two parties and also a cut-point value of g
separating the supporters of the two parties in case both parties obtain some support.

If differential treatment of redheads and brown-heads is in general possible, thereisin
each group (redheads and brown-heads) a cut-point value of g, g,and g,, respectively,
between those supporting the two parties.

WS- W
W - W +VE - VF
If we consider a situation in which the L party is the more generous towards class one

g = i=r,b (5)

individuals, the latter will have a selfish reason to support L. There will only exist persons who
are indifferent between the two parties if the R party is preferred on social welfare grounds.

Then the least selfish individuals (having asmall g) will support the R party while those with
a sdlfishness parameter above the cutpoint value will support the L party. The number of

individualsin class 1 preferring party R’'s policy isthen given by
m =m(2",2%) =n,@ g(O)dt +n, Y g(t)ct (63)

If the distribution function of g isuniform with support [0,1] the function simplifiesto:
m(z",z%) =ng, +ng, (6b)

However, if the R party outbids the L party in pursuit of supporters from a group without

winning it entirely it will be the more selfish who become R supporters.
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Individualsin class 2 will vote for party Rif V(CJ) >V (C;). The number of
individualsin class 2 preferring party Ristherefore given by:

m,=n, iff C}>C;

m=0 iff C}<C
We neglect the possibility that C; =C5.
Marginal discrimination

Whether the R party can benefit from a marginal discrimination depends on the initial situation

and the distribution of g. It follows from Proposition 1 that at the initia non-discriminating
equilibrium V," >V,%, and nobody in class one will support the R party for purely selfish

reasons. However, the equilibrium may be such that W," 3 W% or the other way round, i.e. class

one people may favour either party on welfare grounds. In general various regimes are possible

at theinitial equilibrium.

Proposition 2 Suppose a is constant. If everybody in class one prefers the L party on welfare

grounds (W, 3 W®) the R party can gain nothing by marginal discrimination.

Proof: Given the assumptions in the proposition PR <Ofor al feasible values of g.

Everybody finds the L policy socially superior as well as preferable from a selfish perspective.
There is astrict preference in favor of the L party and the R party can gain nothing by margina

discrimination.

If class one people prefer the R party on welfare grounds (W," <WS), the effect of marginal
discrimination depends on the distribution of gand is in general unsettled. We provide one

example where marginal discrimination isworthwhile and onein which it is not.

Proposition 3: If W,® >W." and everybody in class one is sufficiently selfish to be supporting
the L party, but some only marginaly [g(g) =0 for 0£g <@, while g(g) >0 for g3 @], the

R party will gain by marginal discrimination.
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Proof: Given the assumptions of the proposition there is nobody with a value of gamma
sufficiently low to support the R party. Everybody is so selfish that he supports the L party, and
it gains al the votes from class 1. The margina supporter of L prefers the R party from a
welfare perspective, but just refrains from supporting R for selfish reasons.

In this special case the R party can always gain votes by amarginal discrimination. The
reason is smple. By dlightly favouring redheads the R party will induce the marginal L-
supporters to switch their support to the R party. The selfish reason for supporting L has been
eroded. However, the brown-heads who are discriminated against are already L-supporters, so
from the perspective of the R party there is no loss of support from this group. At the same time
there is no welfare loss from a marginal redistribution as the initial welfare weight given to a
unit of income is the same whether the unit is allocated to redheads or brown-heads. The first
order effect on welfare is zero, but since the party gains more support it will be better off in

expected terms.

Proposition 4: Suppose that a is fixed while there is a uniform distribution of g . The R-party

can gain no additional support from margina discrimination.

Proof: The proof of this proposition is given in the section below.

Non-marginal discrimination
Even if no voter is indifferent in the first place the R party may gain votes by redistributing

enough income from brown-heads to redheads. The precondition is that the R party allocates
sufficient income to class 1 initially so that there is enough income to redistribute to redheads to
outbid the L party’s offer. In that case the R party will buy the more selfish voters among the
redheads as those are the people who are more easily induced shift their support in response to
persona favours. However, it is an open question whether the party will indeed want to
discriminate as by doing so it incurs awelfare lossif in any case it were to win.

L et us then revert to the case where the parties share the support of class one. Assume g

is uniformly distributed on the interval [0,1]. Then the number of R supportersin class1is

given by (5b): m =g,n, +g,n,. We then consider the effects of simultaneously increasing C,
and decreasing C, .

dm, dg dg,
=n = +n = 7
dc® "dc® "dcFt ()




13

ﬂgr d\/\llR+n 1Tgb dVVlR

nr
TI\A/]_R dCrR b TlVVlR dCrR

ﬂgr 1-[VrR 1-[gb 1-[VbR & nr 0
v R TN, R R 8’ .
TV.R qC VR ICKé n,o

Decomposing the effect into the expressions | and 11 is helpful for further anaysis. The two
expressions are both zero at departure from a non-discriminating equilibrium. Margina utilities
of income are the same and there is no first order effect on welfare. When we move to a non-
marginal discrimination | becomes negative. (The social welfare function does not approve of
horizontal inequity.) To see what happens to Il let us consider its second derivative, which

consists of four terms;

ﬂgr " R H

n, 'HV,RV (CH) (i)
1-[Zgr 1 R 2 ..
v (vch) (i)

ﬂgb . ae_rg
WR@/ (c )g . (iif)

fn, % ((c)) ? (iv)

V)2

QIIO

It follows immediately from (4) that

19 50 iz
2
111(1\/%)2 50 i=rb

It follows that if V'] is sufficiently small relative to V', the second derivative above is
positive and |l becomes positive when non-margina discrimination is pursued. Moreover, |l

will dominate over |, and m, increases. If [\/"/V'| is sufficiently large, m, decreases.

To consider the effect of discrimination on party welfare we differentiate
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W=a(nV(C,) +nyV(G,) + (- a)V(C,)

dw . .
=-an, (V'(C,)- V'(C,)) (8)
dC,
which is negativefor C, >C, .
To get ameasure which is independent of units of measurement for utility we may measure the

welfare loss due to discrimination in terms of the incremental income that the party would have

to giveto classtwo in order to offset the effect of discrimination. We can express this measure

as
dCZ _ - a'nr (V.(Cb)- V.(Cr))
dc,  (1-a)V'(C)

As further discrimination is pursued this measure will change as follows

d(dC,/dC,) _ an &"(G)V'(C)n, , V'(C)V'(CIU_,
dC,  1-agv'(G)V'(C)n, V'(C)V'(C)Y

If thereis anon-marginal discrimination, the loss of welfareislarger, the larger is |V"/V].

If V*"/V'| becomes sufficiently small the welfare effect tends to vanish.

We note that if the margina utility of income is diminishing at a sufficiently low rate it
is possible for the R party to gain additional support by non-marginal discrimination, and there
is little concern with the horizontal inequity it causes. Thus the party will have an incentive to
discriminate. If the marginal utility of income diminishes at a sufficiently high rate the concern
with equity does not only grow stronger, but the party will also lose support by unequal

trestment of redheads and brown-heads. To sum up our findings we can state.

Proposition 5: Suppose that a is fixed, while there is a uniform distribution of g. Taking a
non-discriminating policy of the L party as given, the R party can gain additional support and
possibly increase its expected welfare by non-margina discrimination if the margina utility of
incomeis diminishing at a sufficiently low rate.

To get ome intuition for the result we may note that when the R party gives a small
income to class one individuals the margina supporter will only give a small weight to hisown
utility otherwise he would not be supporting a party treating him so unfavourably. But then the
only dightly more selfish will aso give little weight to the own utility. These are the potential
new supporters the R party can hope to win. The implication is that buying additional
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supportersis expensive in the following sense. Since they do not give much weight to extraown
income alarge “bribe” isrequired to induce them to switch their support to the R party. Asthe
R party increases the income allocated to the redheads of class one the marginal supporters and
margina non-supporters become more selfish. As these are persons giving more weight to
additional own income they are cheaper to “buy” than the previous new supporters. In this
sense discrimination becomes a more efficient tool for attracting voters as its magnitude
increases. This explains why a non-marginal discrimination can achieve what a marginal
discrimination fails to achieve.

On the other hand one should note that the voters didlike violation of horizontal equity,
as does the party, and even more so the higher is the rate at which the margina utility of income
diminishes. In this sense there is an additional cost which explains why it is only with certain
qualifications that a norn-marginal discrimination isworthwhile.

If the distribution is non-uniform there will be an additional effect in either direction. If

the distribution is skewed in such away that the density is higher in the neighbourhood of g,
and lower in the neighbourhood of g, , there will be a tendency to win more supporters as g,
increases and g, decreases. This would strengthen the case for discrimination even between

groups that are identical — redheads and brown-heads.

Extreme and non-extreme discrimination.

Let us assume that the two groups differ in size and that it is possible for party Rto “buy” either
group. Which group would it prefer to “buy”? Assuming that there are voters of all degrees of
selfishness, there is a positive density even for g =1 (complete selfishness). In order to buy al
the voters in class one the R party must then offer the members of the group an income that

matches that offered by the L party. In order to gain the support of the r group the R party must

set CR =C/. The cost in terms of additional income given to the r group isthen n (C; - Cf).

The loss of income per person in the b-group is then &(ClL- Cl). Then
r-]b

CE = ClR - i(cll_ - ClR) .

nb
It can be shown that the loss of welfare from the perspective of the party is increasing in the
size of the group that is “bought”. On the other hand buying a larger group is more attractive

from the point of view of winning support. (The additional support that is obtained is
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@- g)(n, - n,) where n,is the size of the group that is won and n,is the size of the other

group.
Suppose the R-party buys the support of the entire r group. Then the loss of welfare

from the perspective of Ris a , times the following expression (as easily seen from the welfare

function):
K =vier)- vier- e Q):(nl n)- ve- (et - cf))- vichh (©)

To examine the effect of group-size consider

ﬂK R R N (AL R.;. L_ ~R &9
A e(C +c--cr) vg; Dler- Q) ‘{q no(q Q)gcl q@nﬂa (10)

SinceV isadtrictly concave functlon

GD>Q M~

[cR+(ck- cF))- gcl-—(cl of) u<v§01-—cl cf §+—9(Cl cf)

which impliesthat :TT—K > 0. A larger group is more expensive to “buy” in terms of welfare.
n

r

Thisistrue for an arbitrary value of a .. So also from the perspective of avoter (characterised
by some a,) thewelfarelossis larger if alarger group is “bought”.

When party R starts discriminating the point of departure is a Situation where R gives
the sameto r- and b-individuals which isless than what L offers. Party Ris welfare preferred

toparty L. CF =CF =C} < Cl and W >W". For this situation to occur it must be the case that
a, >a,, otherwise class one individuas would derive a higher welfare from the L-party’s
policy.

Now let C*beincreased and C[be decreased, which implies adeclinein WS?. If this
processis alowed to continue we can concelve of the following outcomes.
1. A stageisreached where C7 = C while still WX >W". Then Rwins the support of the

entire r group, while retaining some b supporters (who support R on welfare grounds

despite the selfish argument to the contrary). Thiswill happen more easily if r isthe smaller

group as the welfare loss isthen smaller, and WS will less easily fall below W,".
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2. Before stage 1 isreached, the party may not find further discrimination worthwhile and it
will be content to have some of the redheads and some of the brown-heads as supporters.

3. A dtageis reached where W, =W,"while still C* <C[ . Then R haslost the entire r group
and obvioudy also the whole b group. A further redistribution will then have no effect on
the party’s support until CF =C. As one moves beyond this point and C* >C/", the R
party will start winning supporters among the most selfish redheads, while having no
support from brown-heads. There is extreme discrimination.

It is of interest to note that if there is non-extreme discrimination the R-party will win the
support of the least selfish, while if there is extreme discrimination the R-party will win the
support of the most selfish. However, what both kinds of discrimi nation have in common is that
one attracts more selfish supporters than one would otherwise get.

In terms of pure support each stage may be alocal optimum. We may note that if people
exist who are completely unselfish, the R party does not entirely lose the support of a group
until W =W", and we are back to stage 3. If everybody is selfish to some extent (g(g ) is zero

for sufficiently low values of g), the R party entirely loses the support of the b group for
sufficiently low valuesof Crand WX evenwith WT >W*",

We can show the following result.

Proposition 6: If a >a, and there are unselfish people, extreme discrimination will not
happen.
Proof: Let D(a) be the difference between the welfare derived from the R-policy and that
obtained at the L-policy for a preference parameter a .
D@)=a(nV,o+nV,"- nV,}- nV." - nV,+nV,y) +nVS - nVy
special cases are, of course, that only one or neither party discriminates. When the parties
propose policies each party must prefer its own policy to that of its opponent. The implication
isthat D(ag) >0, D(a,)<0 and D'(a)<O. It follows that a preference a,<a ;will prefer R's
policy as D(a,)>D(ag) . Provided there are sufficiently unselfish people the R party will
never lose the support of awhole group.

In general it may happen that the party wants to win the support of a whole group (outcome
1) or forfeit the support of an entire group (outcome 3). These outcomes are more likely the
more selfishness matters, because then it is “cheaper” to buy votes. If horizontal inequity does
not reduce welfare very strongly, it may well happen that an entire group is bought, but it will
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be the larger group only if the welfare effect of horizontal inequity is very moderate. It is clear
that one will never buy an entire very large group. This is easy to see once we redise that if a
group is large enough the transfers that are needed to “buy” this group may not be feasible.
Quite plainly there is not enough income to confiscate from the smaller group. Even without

such extreme cases it is costly to buy the support of alarge group as we discussed above.

6. Incentivesfor discrimination when a variesacrossgroup 1 individuals

In this section we will study the case where people have the same selfish concern but differ in
their socia attitudes to the classes. In terms of the parameters of the model g is fixed but
a varies across the class 1 population. Whether it pays for the R-party to discriminate or not
depends both on how the cut-off values of a are affected by the discrimination and on the
distribution of a . We will try and isolate these effects. First we study the effect of changing
cut-off values. We do this under the assumption that a is uniformly distributed, which means
that there is no bias in the distribution either in favor or against discrimination. We thereafter
study the effect of the distribution of a .

As our point of departure we take a non-discriminating equilibrium such that the R-party

has all the votes of class 2 and part of the votesin class 1. Thisimpliesthat V,* >V, ,V," >V,

Also, for the marginal voter preferring the R-party it must be true that W, >W, .

Non-extreme discrimination
As expressed in proposition 7 below, when a is uniformly distributed the incentives for the R-

party to favour the redheads and discriminate against the brown-heads are quite different from

the case where a isfixed and thereis auniform distribution over g .

Proposition 7. Let the non-discriminating equilibrium be such that party R gets all the votes of
class 2 and part of the votesin class 1. Let V() be concave, g constant and the distribution of
a uniform. Then it is never in the interest of the R- paty to perform non-extreme

discrimination.

The proposition covers both marginal and nonmargina discrimination. It can be shown that
marginal discrimination will not affect the number of potential supporters of the R-party nor the
expected welfare of the R-party as the first order effects are al zero. It is more complicated to
show that nonmarginal discrimination is not worthwhile. A necessary condition for

discrimination to be worthwhile for the R-party is that the number of individuals in class 1
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voting for the R party increases while the number of L-party supporters decreases. We will
show that the number of class 1 individuals that vote for party R will not increase as the R-
party discriminates against the brown-heads, given the conditions in the proposition.

Let usdefine R, as:

R =@-9)a;nV(C)+ (- g)anV(C) +(1- g)(1- a;)nV(C;) +av(Cf)-

[(@- ganV(CH+(A- g)anV(CH) +(@- g)d- a)nV(CH)+dV(CH)] j=rb (113
R, expresses the advantage to individua i in group j of party R winning the election. An
individua i in group j will vote for party Rif B, >0.

Defining P =[n, (VX - VY +n V- VY +n, (V- V)],  we can  write

P =a,(1- g)P +g(V}- V) +(1- 9)n,(V, - V), i=rb (11b)
E=(1- 9)P (12)
fa;

We note that P and P, /fa; do not depend on j. At the nondiscriminating equilibrium
(VR - V) <0 and (V) - V) <0. Hence, at thisequilibrium P and 1R, /T, are negative.

R, =0 definesacritica value,a, such that individualswith a; <a~ will vote for party
R Letusdefineq =g/(1- g). Thevalue &, can then be written as:

— nzsz - nzsz +q (\/jR - VjL) K+ quR
a = — = ~
: - P - P

j=rb (13)

where k =n),*- nV, - qV" . We note that it is only the term gV* that differs between

redheads and brown-heads. We also note that if there is no discrimination the redheads and the

brown-heads will have the same P

curve and the samevalueof &, =a".

As before m denotes the number of voters from class one preferring the policy of the
R-party. In the initid situation m' =(n, +n,)a . (Welet u denote uniform treatment of the r-
and b-groups)) Aslongas O<a; <lforboth j=r and j=b anda isuniformly distributed

the changein m isgiven by Dm, =nDa, +n,Da,. To caculate the changesin a; we can

use the relationship DC, =- %DC“ which follows from the assumption of a fixed income
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available for class 1. Let m’ denote the number of class one voters who prefer the R-party
when there is discrimination. Noting that k is unaffected by discrimination and using (13) we

can write the changein m, asparty R starts to discriminate as:

VRd k VRd k VRU
Dm =nf - = n, (TR q )+m(¢) (n, +n) (L q Krdh
K + vRd k +qv.™ +gV,R!
<n (T en () - (4 n) ) -
- q[nrer" NV - (n + VR P <0 (14)

The first inequality follows from the fact that, due to the concavity of V (), - PY>-PY. The

second inequality follows from the fact that, due to the concavity of V(),
(n +n )V, >nVv™ +nVve.

To get some intuition for the result it is helpful to take as our point of departure the
insght that a margina discrimination makes no difference. It has an impact neither on the
number of supporters nor the expected welfare of the R party. The number of brownhead
supporters foregone equals the number of redhead supporters gained. As further discrimination
is pursued it is redheads attaching an ever lower value to their welfare concerns who are the
target of the R party’s attempt to win supporters. However, those assigning a higher weight to
social welfare and hence alower relative weight to their selfish concern are more expensive to
“bribe’ into becoming R supporters than the previous converts. As they give relatively less
weight to their own income they need to be given more additional income to be induced to
switch their support. But since no gain was achieved initially an attempt to “buy” voters
demanding an even higher “bribe” cannot be worthwhile. On top of that the party of course

incurs awelfare loss from violating its principle of horizontal equity.

Non-uniformdistribution of a

Above we made the simplifying assumption that a isuniformly distributed. If a isdrawnfrom
a general distribution the analysis will be more complicated. To study the effect of the
distribution of a we will make the ssimplifying (but false) assumption that an increase in CrR
will increase &, by the same amount as &, will decrease. How the number of voters change
will then depend entirely on the distribution of a . Since we have assumed that red and brown
heads are identical except for the hair color, the distribution of a is the same in the two

groups. Let F(a) denote the cumulative distribution of a and f(a) the pdf. At the non
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discriminating equilibrium F(&,)=F(@,) =F@). A margina discrimination will then
increase the number of votes for the R party if F''(a) >0, i.e.if f'(@)>0. For symmetric
bell shaped distributions this holds true for a suchthat F(@) <05 Thisimpliesthat it is
more likely that discrimination pays off for the R party if it originally holds a small proportion
of the class 1 votes.2 We aso want to point out an important asymmetry. If we consider non-
margina discrimination the number of brownheads voting for the R party will eventually be
zero. Further discrimination will then not lead to any decrease in the number of votes from
brown heads while the number of votes from red heads can continue to increase. We study this

case below.

Extreme discrimination

We have seen that non-extreme discrimination is not worthwhile for the R-party if the
distribution of a isuniform. Could it be worthwhile with extreme discrimination?

We can think of two types of extreme discrimination. One would be where all redheads
has been won and there are still some brown-heads who support the R-party. Obvioudly, it is
not beneficial in such a situation to pursue further discrimination of the brown-heads.13 A
second type of extreme discrimination is where the R-party loses all the brown-heads.
Assuming a point is reached at which the R-party loses its last brown-head supporter without
appropriating al the resources of brownheads and without winning al redheads, further
transfers from brown-heads to redheads will unambiguously win nore supporters for the R-
party. However, in reaching that point the R-party has forfeited votes as well as welfare.
Further discrimination will add to the loss of welfare. Clearly, a condition for extreme

discrimination to be worthwhile in terms of votes is that the loss of brown-head votes na is
less than the potential number of redheads to win, n,(1- &). This implies that the non-
discriminating equilibrium must be such that & <n /(n,+n,). Provided this necessary

condition is fulfilled the question is whether the increase in probability of winning the election

12 This result was obtained under the assumption that &, decreases by the same amount asa, increases. Itis

in fact true that, if the groups are of equal size, a, will decrease morethan @, will increase. This will not

affect the conclusion that it is more likely that discrimination pays off for the R-party if it originally holds a
small proportion of the class 1 voters. However, it has a bearing on whether discrimination is worthwhile or
not.

13 Of coursg, it follows from proposition 5 that if a follows auniform distribution it is not advantageous for
the R-party to perform discrimination such that it obtains all redhead votes while still having some brownhead
supporters. According to proposition 5 such discrimination leads to more lost brownhead supporters than
redheads gained.
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outweighs the price one has to pay in terms of welfare foregone. In principle either outcome is

possible.

7. Summary and conclusons

There exist severa earlier models studying the incentives for political parties to purchase
votes. A common property of these models is that there are identifiable groups that can be
treated differently. Often the groups differ in terms of income and the distribution of political
preferences. An important result of influential studies by Dixit and Londregan is that groups
with many "swing-voters' will get a preferential treatment. Our model is in some respects
similar to the Dixit and Londregan model. However, there are dso important differences. One
important difference between our study and earlier studies is that in our model groups do not
differ, except possibly with respect to size. Another important difference is that we let a
selfishness parameter vary continuously across voters. Earlier studies has usually treated
selfishness as a fixed parameter and allowed a parameter showing the relative weight on low
versus high income individuals to vary.

First, we find that a political party can have strong incentives to discriminate against
one group and favor another even if the groups are identical in terms of the distribution of
preferences, income and other welfare relevant characteristics. This is in stark contrast to
results of earlier studies where identical groups get identical treatment. Second, if groups differ
in size, this is of importance for which group is favored and which one that is discriminated.
This is aso in contrast to earlier studies where group size, somewhat surprisingly, does not
matter for how a goup is treated. Third, we find that it is of large importance whether the
parameter showing selfishness is fixed or follows a continuous distribution. If the selfishness
parameter follows a uniform distribution, while a parameter indicating the relative welfare
weight on low income individuals versus high income individuals is fixed, the incentives for
discrimination is strong. If on the other hand the welfare weight follows a uniform distribution
and the selfishness parameter is fixed, then there are no incentives for non-extreme
discrimination. Fourth, the concavity of individuals utility functions are adso of large
importance. For sufficiently strong concavity, individuals aversion against discrimination will
be s0 strong that the party that starts to discriminate will lose votes. Fifth, the form of the non-

discriminating equilibrium is of importance whether discrimination is worthwhile or not.
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Appendix A. Introducing arandom element into the voting decsion.
We know that in most elections not everyone will vote and that an important aspect of winning

an election is to motivate the individual s supporting the party to actually vote. We do not intend
to go into this in any depth, but use a quite stylized model to capture the fact that many people
do not vote. Without lack of generality we assume that individuals supporting party R will

always vote. However, only a fraction of the individuas supporting party L will actually

votel4. This fraction is a random variable q . As asimplification q is assumed to follow a

14 The inclination to go and vote may depend on weather conditions, whether there is an influenza epidemic,
the encouragement offered by the mass media, etc. One may argue that it is a bit special to link voting
propensity to party adherence as such. The important assumption is that the probability of voting differs
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uniform distribution with support 0 <a< q <b<l. Let n=n+n, and m=m/(n- m). If
nm £ a the probability that party Rwill winisO. If 3 b the probability that party Rwill win
is1. For a<n <b the probability that party Rwill win is given by:

Pr[party Rwinsg] = Pr[m(z",z") >q(n- m(z",z%)]= Pr[q < (m(z",Z%)/(n- m(z",2%))] =

m 1 n-a .. . . ) )
~ dg = . Rewriting this probability we obtain: Pr(party Rwins) =
Qb- a q b- a g p y (party )

p(ZL’ZR) _ - a(n' m)

=————— Theimportant feature of thisexpression isthat fp / fm> 0.
(n- m(b- a)

Appendix B. Proof of Proposition 1

If discrimination is not allowed, then there exists a Nash equilibrium such that

G <G <<

Proof:

a) Existence

In order for a Nash equilibrium to exist there must be at least one point of intersection between
the response curves of the two parties. Let us as above consider the choice of policy as a
choice of G, Let us assume that party L gives all the income to class one and nothing to class
two. Then the best response of party R isto give at least some income to class two. First thisis
a better policy from the perspective of party R and the party can have nothing to lose by
proposing a policy it considers as superior. It is even likely to gain as the party will then win
the support of the entire class two and may hardly lose support in class one at least if the
amount of income given to class two is sufficiently small. The reason is that class one are not
entirely selfish, but also care about the welfare of class one. Let us then consider the opposite
extreme that class L proposes giving all the income to class two. As the R party is assumed to
be a benevolent party that also cares about the welfare of class one it will propose alocating at
least some income to class one. If that policy wins the R party will feel better off. If that policy
loses, the R party is no worse off than it would have been if it had adopted the winning L

between groups otherwise the stochastic element would just be similar to having an electorate of random size
but with deterministic shares of party support. We have opted for the simplest way to model a systematic
difference between classes. Our approach may even have a claim for realism as it is known from severd
countries that conditions inducing a hi gh turn-out tend to favour certain parties.
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policy. In an analogous way we can show that if the R Party proposes giving nothing to one of
the classes the L party will respond by proposing to give at least some income to that class.

It is easy to see that these properties are sufficient to guarantee that the response curves, being
continuous, will in fact intersect. In detail one can show this by depicting the response curvesin
box measuring C; along the horizontal side and Calong the vertical side and with the length of

each sde reflecting the maximum value of C..

b) G <G <CF <GS

Let usfirst establish that

C. <CF, CL<CF

L will never allocate more income to class two than what isimplied by R’ s dictator policy. If it
did the party could rather choose R’ s dictator policy and make sure that a superior policy
according to its own preferences would win. Moreover, the L party would never adopt R's
dictator policy because by rather adopting a policy it would find at least dightly preferable,
there would be at least some probability that a better policy from L’ s perspective would win.
(The preconditionisthat a, >a ). By analogy the R party will always propose a lower

income for class one (higher income for class two) than that implied by the dictator policy of

party L.
We then establish that

C, <C;,CF<Cf

The voters are assumed to have preferences that are quasi-concave in C,,C,-space. The value of

avoter’s preference function is monotonically decreasing along the budget line in C,,C,-space
as one moves further away from the preferred point. Let 27 denote the policy chosen by the R
party. If the L party were to choose a policy Z- to theright of z- ={C,",C,} along the budget
line (with C,aong the horizontal axis) new supporters would have to be attracted. There could

be no other reason for deviating from the dictator policy than the prospect of winning votes. We

usethenotation > for “preferred to”. Then there would have to be voters who simultaneously
have preferences (*) - = 27> Zz". First, unless Z- is preferred to 2%, the policy would not

win support for the L party. Second, unless the voters prefer 2%to z* the supporters would not

be new supporters attracted by deviating from the dictator policy.



26

Now consider apolicy Z totheright of z- ={C,C,-} . We can infer the following

conclusions. If the preferred point of the voter isto theleft of zRit followsthat 2% > z" = Z-

which isincompatible with the required preferences (*). If the preferred point of the voter is
between zRandz", z > Z-whichisalso inconsistent with the required preferences (*). If the
preferred point of the voter isbetween z“and 2, z- >~ 2R which violates the condition (*).
Finally, if the preferred point isto theright of 2, 2 > z- > 2Rwhich isalso at odds with (*).
Hence we can rule out that apolicy Z- totheright of z- ={C",C,-} will be chosen. There are
no potential supportersfor the L party to be gained by deviating to the right of the dictator
policy (in C,,Co-space). Similarly there is nothing to gain for the R party by deviating to the left

fromits dictator policy.

Finally we establish

C. <CR

At apolitical equilibrium the L party will not alocate more income to class 2 than doesthe R
party.

Assume that L wants to alocate alarger income to class 2 than does the R party. Given the
budget constraint nC, + n,C, = constant, and the properties of the utility function, the welfare
function is decreasing as C; (and C,) moves further away from the level implied by the dictator
policy. Since the policies of both parties will lie between the dictator policies, the L party will
then prefer R’ s policy and vice versa according to the preference function (1). Each party
would then rather adopt the policy of the other party and make sure that an ideologically
preferred policy would win. The assumed situation was no equilibrium.

We may note that if everybody in class one strictly prefersthe L party the L party must have
proposed its dictator policy. If not, it could have moved closer to its dictator policy without

losing support.



