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1. Intreductien

Socleties intervene in the area of education in a variety of ways. That
they should choose to do so 1s perhaps not surprising: plausible economic
Justifications for interventlon are plentiful and range from the existence of
market imperfections of varlious sorts (especially lmperfect capital markets},
to externalitles from education both statle and dynamiec, to publlc goods
arguments. The factors that determlne the extent and the forms that these
interventions take Eeem far less cbvicus, however, Heterogenelty among
individuals, whether in terms of 1income, ability or locality, tends to
generate conflicting preferences as to the kind of policles that are mest
dezirable. Thus, there is remson to suspect that there may be substantial
disagreement In the <cholce of, for example, the optimal degree of
subsldization-of educatlon, the gquality of education, the rules that should
determine an individual's eligibllity for partlcular subsidles [(e.g.
guaranteed student leans, scholarships, or financial ald), or the desirability
of barriers to entry such as entrance examinations or enrollment restrlctions.
In the absence of a soclal planner that chooses policles to maximize a
well~defined welfare function, an analysis 1s required to understand how
heterogenelty and the political system interact to generate different features
of the educatlonal syste_m.1

The focus of thls paper is relatively narrow. We seek to examlne how

income heterogeneity in particular may affect the political feasibility of

1There is a growing literature that examlnes political forces as a determinant
of economle cuktcomes, Early examples are Schumpeter [1847), Downs (19577, and
Buchanan and Tulleck [1962)}. More recent studies Include Meltzer and Richard
(1981), Alesina (1987), Persson and Tabellini (1990), and Fernandez and Reodrik
(1991).



educational subsldles. To do so we dellberately simplify our framework, both
economic and pelitical, so as to highlight some of the fundamental tenslcns at
work as a consequence of lncome heterogenelty and a system of majJorlty rule.

At the economlc level, individuals are assumed to be ex ante identical in
every respect except for thelr initlal lncome. Education is a discrete
investment good and capltal markets are imperfect. An individual’'s cost of
mocquiring an education 1s uniformly subsidized through a proportional income
tax levled on the general public. The subsidy, however, ls available only to
those individuals who choose to acqulre an educatlon. Since we assume that
all individuals would benefit from obtalning an education, an individual’s
income and the subsidized cost of education are the scle determinants of
whether they will do so.

At the political level, we have chosen the equllibrium concept of
majority rule, thus allocating each individual equal welght in determining the
outcome., The tax rate, and hence the extent to which education 1s subsidized,
ig voted on directly and 15 therefore endogencusly determined.

We derive the majority voting equilibrium of the economy. In equilibrium
the degree of subsldization of education depends both on the wealth of the
economy and on lts distribution. Speciftcally, i1t depends on the eccnomy’s
average income relative to the cost of education and on each income group's
ablllity to extract revenue from another. The latter, we show, ls determined
by the relative income levels, by the allocation of the population among the
different lncome groups, and by vwhether particular groups can afford to obtaln
an education at a zero subsidy.

Interpreting the results requires understanding how =alllances are

penerated among lncome groups for different costs of education and different



income distributions.2 As will be shown, the mlddle elass Is often the
pivotal group. There are cases, however, in which the peor and rich ally
against the middle claess, but these are relatively few for reasons that will
he made clear In the paper. Loosely speaking, we find that the equillibrium
tax rate tends to increase as an economy becomes wealthler as long as
subsidization still plays a meaningful role (i.e. as long as some individuzls
sti]]l need a non-zero subsidy to afford 'an education). Interestingly,
however, not all individuaels necessarlly prosper as soclety’s wealth increases
relative to the cost of education. The welfere of a poor individual
conditional on a constant Iincome, for example, is nct a monotonlcally
increasing function of socliety’s average wealth. Whilie In a poor scciety the
equilibrium tax 1s zero, in a mediumly well-off one (in a sense that will be
made precise in the paper) the tax rate is set at m level that ensures the
maximum degree of exploltation of the poor, 1l.e. a tax rate which Just
prevents them from obtaining an education. In a richer econcmy with an
equilibrium tax rate of cne, they are best off. This contrasts 1in an
interesting way with the results of Stlglifz (1974) who argued, for several
variants of his model, that majority veting favors the prefences of the poor
if the medlan income 1s less than the mean. This need not be the case in our
framework.

Our paper is not, of course, the first to examine the determipants of an
economy's degree of subsidization of education. Creedy and Francois (1880)

examine an economy 1n which the growth rate is an increasing function of the

25evera1 authors have commented on and documented the tendency for the system
of higher educatlon financing to lmply a transfer from the rich and the poor
to the middle class (see e.g. Hansen and Weisbrod (1869), Hansen (1871), and
Peltzman {1974)).



number of people educated, The authors assume that lndividuals are able to
share in the benefits from growth regardless of whether they receive an
aducation. Given lncome heterogeneity mnd complete capital markets they shew
that, for a particular income distributlon, majorlty rule results In the
subsidizatlon of educatlon despite the fact that the medlan voter is
uneducated. G.E. Johnsen (1884) provides a different motivation for why
individuals who do not directly beneflt from educatlon may nonetheless wlsh to
subsldize education. In this economy heterogeneity is In the level of skills
possessed by a warker (hlgh, medium, or low), rather than in initial incone.
Sufficient complementarity in the productlon function can provide low-skilled
workers with an incentive to subsidlze educatlion for medium—skilled workers
{ubich transforms the latter into hlgh-skilled werkers) although low-skilled
workers themselves will not obtaln an education.3 Perotti's (1990) framework
is perhaps the most similar to ours: capltal markets are imperfect, education
1s the séle discrete choice varlable, and majority vote determines the value
of the tax rate. Taxation works differently than 1n our model, however. Tax
revenues ts redlstributed independently of an 1ndividual's schoolling decislen,
and there 15 also redistribution of second-perlod earnings. Second-perilod
redistribution may induce the poor to subsidize education, even if only the
rich Individuals get educated.

The maln feature that distinguishes our work from those discussed above

is our assumptien that individuals are unable to share in others’ galns from

3In a rather different vein, K.E. lommerud (1983) discusses the role of
relative income concerns as an additional justification for the provision of
educational subsldles and J.R. Lett (1990) suggests that the publlic provlsion
of schocling !s undertaken by the state slnce it lowers the opposition to
wealth transfers by indoctrinating students wlth the "correct" set of beliefs.



education. It i3 not that we conglder guch factors aas the overall benefits
from growth {Creedy and Francols), complementarities in productlon (Johnson),
and lincreased tex revenues for redistribution (Perotti), te be unimportant
motlvators for society's wllllingness to subsidize educatlion. Rather, we wish
to understand, in the absence of such conslderatlons, which groups would form
an alliance favorling subsidization of educatlon and to what degree. Who
benefits and at whose expense (if anyone's)? How does the degree of
subzsldlzatlon relate to the distributlion of Iincome ameng different groups?
How is 1t affected by the sl2e of these groups? How does it relate to the
cost of education? In what way does the overall wealth of an economy play a
role? These are some of the questions that we are mble to examine in our
model without the additlonal impetus favoring the subsldization of education
that would be introduced by any of the other factors previously mentioned.
The fundamental tenslonz that we ldentify in this basic medel are llkely tc be

present in models that incerporate additlicnal factors in thelr analyses.

2. The Model

In order to study in as stark end slmple a framework as possible some of
the Interactions between 1income distribution, the political system and
education, we choecse teo abstract awey from considerations that may be
generated by other factors such as income smocthing concerns,
intergenerational bequest motivations, heterogeneity 1In preferences and
abllitles among 1ndividuals, etc.. We place empha=lz instead on the

affordability of educaticn in an economy in whieh each Individual would



benefit by acquiring an education.4

The economy consists of a contlpuum eof twe-perlod lived agents with total
mass equal to ene. There ls a single consumption geed and 1ndividuals have a
linear utility functlon defined over first and second-perled consumptlien.
There 1s no discounting. The agents beleng te one of three groups,
differentlated by thelr Iinitial Income {equivalently, endowment of the
consumptlon geod) which is assumed to take on the values y,, ¥,, or ya.s We
assume that Yy > ¥y > Vo and will often refer to the three greups of agents
ag rich, middle class, and poor respectlvely. The fraction of agents in group
i is written as Af

In the first perlod of her 1ife, each agent decides whether to ebtaln an
educatlon. The cholce is zere-one and the cost of obtalning an education
(with zero subaldy} 1s E.B The benefit from education for an lndividual from
group 1 1& that secand-period income equals f(yl). By contrast, an indlvidual
who does not obtaln an edueatlcn in the first period receives a second-peried
income equal to ¥y- We assume that f(yi)--E}y1 for all i, This epsures that
all 1ndlviduals would llke to obtaln an education.

The market structure that we conslder, however, does not necessarily

permit mll individuals to obtain an education. individuals are assumed not to

4Af‘fordability 1s not generally an issue at the primary and secondary level of
education. Thus, this model is perhaps best viewed =as concerning the
subsidization of higher educatlen.

sﬂe nave chosen to assume only three types of agents since it allews for
closed ferm solutlons and highlights the nature of the tenslons ameng income
groups.

SWe have deliberately chosen to model the acquisitien of education as a
discrete cholce. In terms of our results, what matters 1s that some
{ndividuals should find themselves at a corner with respect to their cholce to
invest in educatlon.



have access to credlt markets and hence cannot borrow egainst future earnings
to finance expenditures on education when ycung.T It follows that perlod-one
Income will be a determinent of whether an individual obtalns an educatinn.B

A second factor that determines whether a glven inpdividual will recelye
an education is the extent to which education 1s subsidized, In our model
education is (endogenously) a partially publicly provided private good that 1s
subsidized solely via a proportional tax 8 on period-one income.g The
proceeds from taxation are distributed equally among all individuals that
receive an education.

We study equilibria for the above economy in which the choice of the taw
rate 8 1s endogenously determined by majority rule. Thus, by voting upon a
tax rate individuals are simultaneously deciding two things: 1) the height of
the "entry barrier" to education, i.e. the identity of the individuals who can
afford te get educated, and 2} the degree to which eduecated individuals can
extract revenue from those individuals who are not educated (and hence who do
not receive a benefit from taxation). Of course, these two are simultaneously
determined end thus canmot be chosen independently of one another. The

barrier to entry aspect 1s central to our analysis and, in particular,

TRecent empirical work by Behrman, Pollak and Taubman (1988) finde evidence
for the exlstence of credit constraints in the context of education. We do
not model here the particular microfoundations underlying this market fallure.
This would merely complicate the model and 1ts exact features are not
critical. The essential feature 13 not that Individuals cannot borrow at all,
but rather that access to credit markets is such that initial income remains a
determlnant in an Individual’s decision to ecquire education.

8Our specification implies that individuals may spend all their income on
education. This could be generalized to Include expenditures on other goods.
What matters ls that for some individuals income 1s a binding constraint on
thelr purchase of educatlon.

5Thus we are implicltly constralning our system frem reserting to lump-sum
taxatlon and other schemes.



distinguishes it from the bulk of voting models on educatlen in which tax
revenue ls redistributed independently of an individual's educatlon declsion
{e.g. Stiglitz (1374) and Perottl [1890}).

Befure proceeding to the equilibrium analysis 1t is useful to analyze the
relatlonship between values of the tax rate, individual actions and utilities,
Consider first the relatlionshlp between the tax rate, the goverpment subsidy
to education and the fraction of the population that receives an education.
With a tax rate equal to 8, tax revenues T(8) are glven by:

(13} T{g} = Bzﬂiyi = ap

vhere p 1s average income (whlch also equals total Income since the mass of
agents ls one). If HN(9) represents the mass of agents who receive an
education, then the per person subsidy s(e) is given by

(2) s{g) = eusNle).

The difflculty with these expresslons ls that N and s are Jointly determlned
by B. A simple procedure, however, allows us to determine the values of = and
N that are mutually consistent.

Let pitﬂ) be the fraction of individuals of type 1 that receive an
education as a functlon of 8. For a glven value of s(8), an individual of
type i can obtaln an education if (l—a)yi - E 4+ s{e) =z 0. Clearly, If an
{ndividuai from group 1 can afford te be educated then so can all indlviduals
from group J for all J < 1. Consider the following expression for any fixed
value of 6:

{3) (I—BJyJ -E+ Bp/((ZAl)+vh }

P
First, =set J=1 and v=1l. If expression (3) is nonnegative, then pi(e]=1.
Otherwise, at the tax rate of 8 1t is not possible for all of group one to be

educated and p1[9) is that value of v that sets (3) equal to zero. In thils



case pz(e} and pa(s) are equal te zero. If p1(6)=1. this procedure lIs
repeated for J=2. If p2(3)=1, then it is repeated for j=3. This determines
the values of pl(e) for =any value of ©. Whenever D<p1(9)<1, we assume that a
fraction pi(e] of agents from group 1 1s randomly selected to obtaln an
education end that the remaining fraction 1-p1(9) does not.

Having determined the values of the pi's. it is possible tc express the
expected utllities of each of the three groups as a functlon of the tax rate
6:

{4) EU1(8)= (1-B)y1 + pi(e)[s(e) -E+ f(yi)] - (l-pI(B))yi.

Since agent= in this economy vote on the value of the tax rate to be
instituted, 1t 1= essential to understand how their respective utilites are
affected by different valuss of 8. A few preliminary results are helpful.
First note that each of the functions pi(a) ‘le non-decreasing in 6. Second,
and following directly from the algorithm outlined abeove, 1f 0<p1(9)<1 the
follewing relationshlp holds:

(5) E - a(g) = (I—G)yi.

Some additional notatlion facllitates the characterization of the EUl's.
Let 52 be the maximum value of ® in [0,1]) for which pZ(aJ 1s equel to zero or,
this value falllng to exist, equal teo O. 82 ls, therefore, the value of @ at
which for any strictly positive increase In the tax rate it becomes possible
for some individuals of type twoc to obtaln an educatlen. Clearly, If yazE
then 82 equals zero. 63 iIs defined analogously. Lastly, define 51 to be the
smallest value of 8 for which pi(B] = 1, whenever such a number exists in the
unit interval.

The followlng proposition characterizes the expected utillties for each

type of agent.



Propcsition 1: EUi(B) is continuous and SUi(G} < EUi(ai} for 515(0,1] and for
all §. Furthermore:

(1) EUi(e} is increasing and concave on [0,51]. linearly increasing con
[51.62] with marginal utility ef [j.l/)\ll-yl, linearly decreasing on [62,52]
with marginal utlliity V5TV linear on [52,83] with marginal utility of
[p/(?tlﬂz)]—yl, linearly decreasing on [63.53] with marginal utility Yqo¥q
and linearly decreasing on [53.1] with marginal utility Hyy

(11) E:Uz(e] is linearly decreasing on [0.52] with marginal utllity of Y5
increasing and concave on [52,52], linearly 1lncreaslng on [52,83] wlth
marginal utility of (;1/(;\1+A2])—y2, linearly decreasing on [33,53] with
marginal utility of YV and Iinear on [53,1] with & marginal utility of
=Yg

{111] EUS(B) is decreasing on [0,63] with marginal utility of Vg increasing
and concave on [53,53], and linearly increasing on [53,1] with marginal
utllity of Byy-

Proof: Continuity of the EU 's follews directly from the fact that the

1
pi(B]'s are continucus. At 51, EU1=f(y1). At 8=0, EU1=2yi. Glven f[yl)-E >
y, and y,<E (l.e. §1>o) it follows that fly,)>2y; and hence that
EU1(0]<EU1(91) for Bis (0,11].

We prove (1); the remalning statements can be demonstrated similarly.
On [0,91], EUI(B) 1a given by EUI(B) = pl(GJ[f‘(yIJ] + (1—p1(9])[(1—9}y1+y1]
where p, (8) = 8u/[A, (E-(1-8)y,)]. Note that EU1(51)>EU1(B) for all 85[0.51).
Calculatlion ylelds dEU1/d6|9=0 = [p(f(yll—Eyl)—Alyi{E—y.l)]/([E-yl)ll) which is

positive since f(y1)> EZ+y1 > 2y1 (if 8, >0) and u>A1y1. Furthermore,

1

2 2 _ _ o el 3
d°EU, (8)/de™ = 2u(E yl]yl[f(yl) ¥ EI/ZEE-(1 ely, 173, < 0. Stnee EU, 1=

increasing at zersa, is concave throughout, and EUI(EI) > EUI(B] for all @ &

10



e e

[0,511, 1t follows that EU, 1s Increasing on the interval (0.51). On the

1

interval [51,52], EU, is glven by EUl(e) = (l-e)y1 - E + (ue/hl} + f(ylL

1
Differentiation gives: dEUlde = -7 + u/?\l > 0. On the Iinterval [92.52].
EUI[B) is glven by EUl(B) = (1—9)y1 - [1-9):/2 + f(yl), since for 0<pz(9)<1.
s(e) = E - (1-8)y,. Differentiation gives dEU,/d8 = y,-y, < D. On the

interval [02.93], EU, 1s given by EUI(BJ = (1-B)y1 -E + (1.19/[114‘}\2)) * f(yl).

1
Differentiation gives dEUlfdG = —yl + u/(11+h2]. Marglnal utillty in this
reglon 1s positlve if ylcp/(A1+A2) and negatlve if the reverse inequality
holds. In the interval [63,53] we have EUl(B) = (1-9)Y1'(1-B)y3+f(y1).
Differentiation yields dEUi/dB = ¥y tYa < 0. Finally, 1f & lies In the

interval [53,1].. EU; 1s glven by EU,{e) = (1-68)y,-E +46 . Differentiation

1

glves dEU. /de = -y1+p. This 1s negatlve since p 1s simply the average of the

1
yl's. This completes the proof of (1}. Parts (i1) and (111} are demonstrated
similarly. | |

Flgure 1 deplcts EU1 as a functlon of @ for a particular set of parameter

values.

3. MaJority Voting Equllibrium

The equillbrium 1s determined by majority votling on tax rates. We assume
that individuals vote s=lncerely.
Definitlon: An equllibrium is a tax rate 9.. 0= 9‘ s 1 such that for all
8'e[0,1), the mass of agents wlth EUi(B.) = EU1(9') 15 strictly greater than
.5.

Generically, each of'the EUl's has a uniquermaxlmlzer en [0.1]. The
discusslon that follows assumes that the maxXimlzers are unique, although the

case where unlqueness does not obtain is easlly handled, Denote the maximizer

11



for group 1 by 51. Note that unlgueness does not imply that individual
preferences are single peaked; this 1s generically not true in this medel
{e.g. see Figure 1}. Thus it is not possible to simply invoke the preferred
tax rate of the median voter as the equilibrium tax rate.

As a first step in the characterization, note that 51 necessarily
corresponds to a lecal maximum of EU1(B], and hence Propositlcn 1 can be used
to restrict the set of possible values of 51. The possible values for 51 are
{82,63), for 32 are {0.53,1}. and for 53 are {0,1}. For all groups EU1(§1) >
EU1(O) (for 515(0.1]). so zero can be 2 global maximum for an indlvidual of
group 1 only If it is not feaslble for all indlviduals in that group to obtain
an education at any tax rate. Also, it iz possible for a tax rate of one to
be a global maximum for group one, but only if 53=1, 1.e. only If there is no
tax rate at which any individual of group three can obtain an educatlon.

The following proposition helps establlish which value is taken by 51.
Provosition 2: Assume y,<E. Then EU,(0) > 5”1(52) if and only if y, > E and
u/(A1+Az) < ¥y
Proof: If Ery, then EU1(8)>EU1(D) for D<gsl. If Esy, then EU1(0)=f(y1)+y1—£,
and EU,(8,) = fly,) + (1-8,)y, + 8,1/ (A #A;) -E.  Hence Eulcc)—zuitééi =
8,1y, /(A ) S 0 as vy o wARA). ||

Note that the condition above is identical te the one that determines
whether EUl(B} j& increasing on the interval [52,53]. The intultion
underlying the proposition l= easlly understood, The net subsldy obtained by
individuals 1n group one for a given 8 1s B[(p/N(B))—yil. At 52. N(§2]=11+Az.
Hence, for 8 e [52.63], the net subsidy will either monotonically increase or

>
decreaze depending upon whether u/(l1+A2] <Y1 The net subsidy at 8=0 is O.

Thus, the sole determinant of whether EU1(0] iz greater than EU1(§2] [given

12



2 1s positive or negative, l.e.

the same condition as before, A necegsary condition, therefore, for 51 to

¥,>E) 15 likewlse vhether the net subsidy at 8

equal B rather than 8, is W/(A;#A,)>y,.

3

There 1s one case for which the equilibrium ls immedlate. If any 11 is
at least as great as .5, then this group's 51 is clearly a majority voting
equilibrium. The following ana.lysis considers the case where Ai < .5 for each
1. Thus, the sum of any two of the Al's exceeds .5,

For a tax rate e' to be a majority votlng equilibrium it must win
against all alternatives, and, 1n particular, agalnst all local alternatives.
This cbservation leads to the following result: )

Theorem 1: If B. iz a majorlty voting equllibrium then at lemest cne of the
EUi's has a local maximum at 0’.

Procf: Assume that no group has a local maximum at 9*. If 9‘ equals zers,
EU1(9) must be upward sloping at O for all 1. But then there exists scme & >
0 which all three groups prefer to O. If ﬂ. equals cone, E'Ui(ﬂ) nust be
decreasing for all § == B approaches 1. Agaln, there is some & < 1 which is
preferred by all three groups. Now assume that O < 9.I < 1. Because 9. is not
a local maximum for any of the 1's, elther a small decrease or increase in @
must increese utility for at least two of the groups, which is sufficient to
rule out 8 as a majority voting equilibrium. I

This theorem establishes that the potentlal majority voting equilibria
811 11 In the set {0.6,.6,.1}. This set can be further reduced, however, by
noting that an implication of Propositicn 1 is that both groups twe and three
strictly prefer a tax rate of zero to a tax rate of 52 (for 5?_ not equal to
8

zero). This follows directly from the fact that at 5

both groups twe and

three pay taxes but do not receive an education. This leaves {0,63.1} as the

13



only equilibrium candidates. In particular, there is only cne possible
interior equilibrium.10

The preceding propositions and theorem allecw us tc construct Table 1,
which characterizes the equilibria that can result as a function of the values
of the parameters of the economy.

As can be seen readily from Table 1, there are several cases vwhere a
majority voting equilibrium does not exist. In the present context this is
perhaps not %too surprising. Propesition 1 1implles that preferences are
typleally not single peaked and, ams is well known, in this case a majority
voting equilibrium may fail to exist.11

The fact that preferences are not single peaked is due entirely to the
discrete nature of the education decision. Although the resulting
non-existence of equilibrium is unattractlve, we belleve that dlscreteness is
inherent to the formulation of the guestion we study ahd not a feature to be
assumed away. The resulting problem of non—existence has been dealt with by
the majority voting literature ‘in two related but distinct wmys. One has
been tc impose a greater institutional structure on the collective cholce
mechanism than is implicit in the maJjorlity voting concept (see e.g. Shepsle
and Weingast (1987)). The other 1s to propose crlterla for what constitutes a
"reasonable" set of ocutcomes without specifying partlecular rules te pick out

one or more of the elements of this set (see, for example, the concept of

uncoverad set in McKelvey (1886) and Miller (1880)). Given the complexity and

10The existence of a sole interior equilibrium is an artifact of the three
income group distribution; an entire range of Interier equillbria can be
obtalned in the case of many discrete income groups.

For' an example 1n Table 1 see case 3Aa Given the proflle of preferred tax
rates (B e .0}, 92 beats 83, 0 beats 82 and 8, beats Q.

14
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diversity of the institutions involved in the educatlonal system, &nd the
potential arbltrariness of any particular set of rules to plick an equilibrium,
our discussion will foeus on the Iimpllications of majerity votling for
resolution of the educational subsidy problem. These cutcomes provide &

benchmark against which other procedural outcomes can be compared.

4, Equilibrium Outcomes

Table 1 lists the equilibrium outcomes for all confligurations of the
parameters describing the economy. Thls information can be used to address
twe lssues. One Is to examlne how an economy’'s total income relative to the
cost of education affects the cholce of subsidization, holding the Ai's
constant. The second 1s how changes in the distribution of income affect this
cholce. Addressing each of these in turn serves as a useful way to organize
the Implicatlons of the medel.

To examine the relationship between total income and the equlllbrium
subsidy, conslder the patterns that emerge as we move from panel! 1 ta panel 4.
This movement corresponds to increases in totml income relative to the cost of
education, In panel 1 the economy is sufficlently poor that even if it
devoted all of lts resources to subsidizing educatlen, at most only all the
rich would be mble to attend. Consequently, both group two and three’s
preferred tax rate is zero which is then the majority voting equllibrium.

In panel 2 the economy 1s wealthler, aithough total income does not yet
permit mny group J individual to attend school even were soclety to devote all
of 1ts resources to educatlon. This situation Is potentially more 1ntei%k1ng
than that of panel 1; it is now economically feasible for the middle class to

share In the benefits of taxation. One may, therefore, be incllned to believe

15



that a posltive rate of subsidization will be cheosen. As Table 1 shows,
however, no such majority voting equillbrium will emerge; the only possible
majority voting equilibrium is zero. Should Yy Individuals desire a positive
tax rate, thls rate must be strictly greater than 52 since at this rate the

rmiddle class is worst off. (At 6., the exploltatlen of the mlddle class by the

2
rich is at its maximum since this is the largest tax rate compatible with no
middle class individual obtaining an education.) But, there ls always a lower

tax rate (e.g. 92 itself) which 1s preferred by both yland Yq since yl's

preferred tax rate is 6, and EU3 is monotonically decreasing on [0,1].

2

In panel 3 the econcmy has enough income to send the rich, the middle
class, and at least some of the poor ta school. In the extreme case 1t is
economically feasible to pravide edueatien for all individuals, theugh this
option would exhaust mll income. The main feature of the economy is that in
equilibrium ne group three Individual cbtains an education. There are many
subcases in panel 3. These correspond to twe divislons: (1) whether group two
individuals can afford an education independently of the value of the subsldy
and - (2) whether ¥ is greater or smaller than p/(l1+hz) {for the significance
of this inequality, see Proposition 2). Group two's preferred tax rate ls

always 8 In 3A, with one possible exception discussed later, whenever an

3

equilbrium exists it is 6, and supported by an alliance of the rich and middle

3

class. The rich switch between 8, and 52. genereting en equilibrium of 8, or

3 3

nonexlstence respectively. In 83, the rich prefer elther 83 or zero and,
unlike in any of the cases discussed before, an alliance between the rich and
poor is feasible. The reason fer this alllance in case Bb is that there is
not enough income to ensure that a sufficlently large number of the poor get

educated and the rich are made werse off by mny strictly positive tax rate
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{since all revenue must be shared with the middle class and u/(lli-lz}(yl).
This ylelds zero as the equillbrium,

Panel 4 covers the case of economles with p>E, 1.e., economies with
sufficlent income to educate everyone and still have resources left over.
There ere also many subcases in panel 4. These correspond to the followlng
divisions: (1) whether group two or group three individuals can afford an
education independently of the value c;f the subsldy, (2) whether ¥y 1s greater
or smaller than u/(?tl*-lz) and (3} whether the medlian income (yz] s greater or
smaller than the mean. In case C the poor can afford an educatlon
independently of any subsldy. Taxation, therefore, 1s simply a means of
redistributing jincome among all members of society: the barrier te entry
agpect no longer plays a role in generatilng preferences over ta:kes. The maln
feature of our model effectively disappears: preferences are slngle peaked and
the median voter result applles. Congequently the equilibrium tax rate ls
either zero or one according to whether Yy is greater or smaller than u.
Henceforth our dlscussion will focus on cases A and B.

Whenever §2=1. 1t is the equilibrium since one i3 always the preferred
tax for group 3. Group 2, however, may flnd it profitable tc restrict
education to A and ¥y individuals (l.e. §2=53). If it does, the equlllbrium
[(when it exlists) 1s elther 83 or 0. It is 83 when the rich and the middle .
class both find it in their best Interests to tax s¢ as to extract as much
revenue as possible from ys without allowing the latter to obtain an
education.

In panel 4, whenever an equilibrium éxists it is the preferred tax rate
of the mliddle class {with one exceptlon, discussed later). If y2<E or

p)y22E>y3 and p./(hl+}\2)>y1 the preferred tax rate of the middle class may be
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elther 83 or 1. Because these two cutcomes have very different implications
for the resulting pattern of educatlonal attalnment, 1t is of interest to ask

what factors Influence the value of 52 In these cases. We can express the

difference between the two levels of utility as:
{6) EU2(1]—5U2(93] = [u—yzl - (E-ya)(u—(A1+A21y2J/(u—(h1+hz)yéJ.

Note first that if H-Y, > E-y,, then 92=1 since [u—(A1+lz)y2]/[u—{h1+RZJy3]<1.
Similarly, 1f H=¥y < E—ys and YqHt > yZE then 62 = 63.

Differentiation and some algebraic manipulation can be used to show the
following:

Proposition 3: The difference In expected utilities in (6) is:
{a} decreasing in E

{b} increasing in A, holding A., constant

1 3

(e} 1increasing in A, helding A_ constant if y1>2y3

1
(d) increasing in A, holding A

2
3 constant 1f ,',/2>2y:3
(e) increasing in v,
(f) 1Increasing in Yq
{g) amblguous with respect to g

To provlde intultion for some of the results, conslder what happens when
the cost of educatlon Increases. At a tax rate of 1, the amount transferred
from the rich to the middle class 1s unchanged (though E has gone up, this is
also true at 63]. 53, on the other hand, has increased since ¥g individuals
now need a larger subsldy in order to afford an education. This allows yl and
¥y indlviduals to "exploit" ¥q individuals more than before since it takes a
greater tax rate than previously for 33 individuals to be able to afford an
education. Hence, an increase ln E makes 53 relatively more attractive than
one,

18



When the proportion of the population that is rich increases at the
expense of the middle c¢lass, the economics underlying the relatlve
a.ttra.ctivengss of 1 versus 53 1s more subtle, The increase In p brought on by
thls change serves to make a tex rate of 1 relatively more attractive since
the net =subsidy received by =a Yo individual 1s greater than before. The

increase iAn g also decreases 9, since, for the same tax rate as before, more

3
revenue iz generated. Recalling expresslon (5) it is easy to show that the
net subsldy at 53 decreases. These two effects unamblguously meke one more
attractive reletlve to 33. Similarly, when either ¥y or ¥, increase, g
increases and 53 falls. Agailn it can be shown unambiguously that thls change
relatively favors a tax rate of 1 over a tax rate of 53.

In the precedlng discussion the analysis was restricted to those cases In

which the equilibrium was the preferred tax rate for two groups. There are

four exceptions te thls. When p./kl >E =2 p/(i\1+7«2) and y1>E (panel 2), then

~ = ~

91= o 92=1. and 53=0. In this case an equllibrium may exist at 8=0, the
preferred tax rate for a member of group three, since there may not exist any
tax rate that both group one and two both prefer to zero, There 1= no
coalition that ls able to block 6=0 in favor of some other tax rate. This is

also possible In the case 3Ab where yltp/(;\1+?l2)>52u, and y2<E. lastly, in

-~

cases J38b and 4Bbi! where ylzwthlﬁ\z):‘yz)pbya. we have el=0, 8,=8,, and
53-1. Zero, group one’'s preferred tax rate, cannot be ruled out as an
equllibrlum.

5. Discussion
Having discussed the outcomes presented in Table 1 in some detail, it is

instructive to note some general points that arise in the analysis.
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1. There 1s no simple ranking of preferred tax rates among groups, .4.
it iz not the case that the rich are typically for low tawes and the poor for
high taxes, =as would be the case If individuals voted over pure redistribution
schemes rather than the subsldization of educatien.

2. A majority voting equilibrium in this framework 1s essentlally a
coalition between (at least) two of the three groups. The allliance that
emerges 1s m function of the total income 1n the eccnomy, lts distributlon,
and the cost of educatlon. In the poorest eccnomles (panels 1 and 2), the
poor and middle classes form an alliance. In panel 3, however, the alliance
first switches to the rlch snd middle class but, as the economy becomes even
wealthier {3Bb), the rich may form an alliance with the poor. In panel 4 the
alllences are elther between the middle class and the rich or the mlddle class
and the poor.

3. Although decremses in E never reduce aggregate second-period income,
utllity for a particuler group may strictly decrease. For example, a decrease
in E that regults in a change from an equilibrium of zero (in panel 1 or 2} to

an equlllerium of @ in panel 3 makes group three Individuals striectly

3
worse—off. Similarly, 1f m decrease in E changes the equilibrium from 63 in
panel 3Aa to one in panel 4A, group 1 can be made strictly worse-off. Note,
furthermore, that equilibrium levels of indivdual utilities are discontinuous
functions of E.

4., Clearly, Table 1 1llustrates that income distrlbution matters. An
important message that emerges, however, is that the dependence of the
equilibrium rate of subsidization Is net likely to be captured by lecking at a

few slmple statistics desecriblng income dlstributlen, such as the ratio of

median to mean lncome, or the Ginl coefficient. The model predicts that the
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relationship between income distribution and subsldization is gquite subtle, a
conclusion that should be kept in mind in empirical work.
6. Conclusion

Governmental support for education varles greatly both Internatlonally
and across states and localities within the United States. One possible cause
of this varlation is the interaction of income distribution and the politlcal
system. This paper has explored this hypothesls within a simple setting 1n
which Individuals are able to affect the prlvate cost of educatlen via
subsldization. Rather than repeat the findings here, we outline what we
bel}eve to be several Important avenues for future research aimed at producing
models with sufficlent richness to analyze actual data on educatlen funding.
First, the cost and quallity of education have been taken as exogenous. In
reality, the quality of educational systems vary as do thelr costs. In the
case of higher education both affordability and quality are Impertant
attributes of the system. In primary and secondary educatioen, tuitlon is
typically zero and the variation is primarlily In quality. These features need
to be incorperated into the enalysis. The (endogenoﬁs) existence of private
alternatives is alse an important feature to introduce, since this alternative
will neceasarily affect people's preferences over the allocatlon of resources
to public education.12 In the case of primary and secondary education 1t is
also important to develop models in which location is stressed since much of
this education s both locally financed and consumed.13 Finally, the analysis

here has taken place in a static setting. It 1s also of Interest to study

1Zﬂlomm and Ravikumar (1990) study a model in which purely public and purely
private systems are compared.

13Recent work along these lines includes Bepabou (1991) and Durlauf [1991).
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dynamic versions of these models that permit one to understand how the

educational system and lncome distributien wlll evolve over tlme and the

nature of their 1nteractions.14

14Building on the earller work of Becker and Tomes (1979) and Loury (13981},

recent papers by Galor and Zeira (1880} and Ljunggvlst (1991} study the
evolutlon of income distribution in dynamlc models In which credit constraints
affect educatlionsl attainment. In these models, however, there 1s no
endogenous choice of policy; =all features of the educational system are taken
to be excgenous. Durlauf (1831) iIs an exceptlon.
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Table 1

Voting Equilibria

Parameter Restrictlons 51 32 53 Equllibrium
1. p/A, = E 1 o o 0
2. u/?\l >»E®= ;1./(114-7\2) 92 s} v] o]
8, 1 0 0 or NE
3. H/(Kl+hz) >Ezp
A, y2<E
a. y1<u/(A1+Az) 92 o, 0 NE
03 03 Q 53
92 03 1 NE
83 83 1 93
b. y1>u/(hl+hz) 92 8, [r] 0 or NE
8, B8y 1 NE
B. yzzE
a. y1<p/(;\1+az) e, 8, 0O 6y
93 93 1 93
b. y1>p/(A1+Az) 0 63 o] 0
0 83 1 0 or NE

23




wE

A.

B.

y2<E

yzzE y3<E
a. y1<p./(;\ 1+3’\2)

1. y2<p

11. A

b. y1>u/(al+?«2)

. <
1o yy<m
11 yzzp
yazE
8. Yy > R
b ¥y <u

@ @y @

[+ 3

Dr @

[+ -3

T

-

NE

0 or NE
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