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Abstract

This paper offers an explanation for observed differences across countries in educational
policies and in resulting interpersonal distributions of human capital. We analyze a general-
equilibrium model in which, as a result of differences in natural ability and nurturing, some
people are initially well endowed with human capital, whereas other people are initially poorly
endowed with human capital. We assume that people can choose to be either producers or
predators. Because an increase in a person’s human capital makes predation a less attractive
choice for. that person, it is possible that by using some of their human capital to educate
the initially poorly endowed people the well endowed people can increase their own consump-
tion. More interestingly, our theory predicts that, if producers are able to enforce a collective
choice that takes advantage of the deterrent effect of allocating resources to guarding against
predators, then the well endowed people prefer an egalitarian educational policy that increases
the human capital of all of the poorly endowed people. Such an educational policy either de-
creases the cost of deterring predation or makes deterrence possible. In contrast, if producers
or small subsets of producers individually choose the amount of their resources to allocate to
guarding, taking the ratio of predators to producers as given, then the well endowed people
prefer an elitist educational policy that, if it has a redistributional component, decreases the
number of poorly endowed people, thereby decreasing the number of predators, without in-
creasing the human capital of the remaining poorly endowed people. These implications seem
to be consistent with the facts about differences across countries in educational policy.
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Mr. Benson looks to thel future and sees a widening social abyss. “We couldli
get to a situatioh similar to Manila, where the upper and middle classes. sﬁr—

round themselves with walls and security guards to protect themselves from an

abandoned underclass.” ... When asked abou_t Mr. Benson’s fear of an urban

America that looks like Manila, Mr. Newsome shrugs: “It’s already like that,”

he says. (The Wall Street Journal, September 26, 1995, page A8.)

Although almost every modern state provides either public education or public subsi-
dies for education, casual observation reveals that differences in educational policy result in
large differences across countries in the interpersonal distribution of human capital. Most
notably, in Western European countries and in some East Asian countries, like Japan, Ko-
rea, Singapore, and Taiwan, every person receives a good enough education to insure that
almost everyone is at least functionally literate. In these countries the resulting distribution
of human capital is relatively egalitarian. In contrast, in many of the countries of South
America, Africa, and Asia, including the Philippines, and, as Mr. Newsome suggests, also in
the Unitéd States, educational policy is elitist. In these countries, while some people receive
higher education and acquire a large amount of human capital, many other people receive
little or no effective education and do not even achieve functional literacy. These peoplé
constitute “an abandoned underclass” to which Mr. Benson refers. This paper proposes
a positive theory that suggests why educational policy is egalitarian in some countries but

elitist in other countries.

1. Educational Policy and the Predatory Threat

Our analytical framework is a general-equilibrium model in which, as a result of differ-
ences in natural ability and in nurturing, some people are initially well endowed with human
capital, whereas other people are initially poorly endowed with human capital. In this model
the interpersonal distribution of human capital has two dimensions. One dimension is the

endowment of human capital of a poorly endowed person. relative to a well endowed person.



The other dimension is the fraction of people who are poorly endowed.

An egalitarian educational policy has a redistributional component that. increases the
human capital of the initially poorly endowed people relative to the human capital of the
initially well endowed people,. An elitist educational policy, in contrast, may or may not
have a redistributional component. If an elitist educational policy has a redistributional com-
ponent, then it decreases the fraction of people who are poorly endowed without increasing
the human capital of the remaining poorly endowed peqple.

We assume that the well endowed people make a collective choice of educational policy,
and that the policy that they choose maximizes their own consumption. We regard this view
that donors selfishly determine the extent and form of redistribution to be more realistic,
even in “democracies”, than the popular median-voter model of redistribution. Also, we
assume that the cost of receiving a publicly financed education, which would include the
opportunity cost of time spent in school, is small enough that an initially poorly endowed
person would accept any offer of publicly financed education.

To theorize about the choice of educational policy we focus on the predatory threat posed
by people who are poorly endowed with human capital. To analyze this predatory threat
we allow people to choose to be either producers or predators, predators being people who
produce nothing, but li_ve by appropriating the product of the producers.

We assume that each person chooses to be either a producer or a predator depending

1

on whether production or predation is more lucrative for him (or her).! We also assume

1Dan Usher (i987) developed a pioneering general-equilibrium model in which, as in the present model,
people choose whether to be producers or predators and producers decide how much time and effort to put
into guarding against predators. In another paper — Grossman and Kim (2000) — we analyze the choices
of people to be producers or predators in a model in which only some people, whom we define to be amoral,
are potential predators. The other people, whom we define to be moral, always choose to be producers, no
matter how lucrative predation is relative to production. Usher (1997) assumes that education can increase
the fraction of people who are moral. In the present paper we assume that everybody is amoral. Assuming

that some people are moral would not change the main predictions about educational policy.



that being a predator is a more attractive choice for a poorly endowed person than for
a well endowed person. To implement this assumption as simply as possible, we assume
specifically that a person’s human capital enhances his ability to produce, but does not
enhance his effectiveness as a predator. Given this assumption, and given that human
capital is inalienable, a person benefits from a larger endowment of human capital only by
choosing to be a producer.?

The predatory threat posed by poorly endowed people negatively affects the well en-
dowed people in two ways:. First, unless predation is deterred, producers lose some of their
production to predators. Second, to reduce these losses, producers allocate some of their
potentially productive human capital to guarding against predators.

In general, guarding against predators includes all actions that are costly but have the
effect of decreasing the fraction of production lost to predation. Examples of ways of guarding
" include the locating of production in inconvenient but secure places, the production of things
that are harder for predators to appropriate, the installation of locks, the building of walls,
the hiring of private security guards, and the organizing of a police force. For simplicity, our
analysis focuses only the total amount of human capital allocated to guarding, abstraéting
from different ways of guarding.?

The negative effects of predation connect to educational policy because the well endowed
people can mitigate the threat of predation by using some of their human capital to edu-

- cate those people who are initially poorly endowed with human capital.* The form of this

2This formulation implies that our analysis focuses on low-skilled predatory activities like burglary, rob-
bery, and kidnaping. We implicitly abstract from high-skilled predatory activities like embezzlement and
some forms of litigation.

3 Although the model does not explicitly consider the apprehension and punishment of predators, we could
easily extend the analysis to allow that apprehension and punishment by decreasing the expected utility of
predators would make the choice to be a predator less attractive.

4In related papers Grossman (1994, 1995) considered the possibility that a propertied class would respond

to the threat of predation either by redistributing land or by subsidizing wages to induce potential predators
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mitigation, however, depends on whether educational policy is egalitarian or elitist.

An egalitarian educational policy makes production more lucrative for all of the poorly
endowed people. In this way, an egalitarian educational policy decreases the amount of
guarding agéinst predators that is neceséary to detef poorly endowed people.’from choosing to
be predators. In contrast, an elitist educational policy, if it has a redistributional component,
decreases the number of people for whom predation is more lucrative than production, and

thereby decreases the number of people who choose to be predators.

2. Collective Choice of Guarding

In addition to distinguishing between countries with egalitarian and elitist educational
policies, our analysis also distinguishes countries in which the allocation of resources to
guarding against predators mainly depends on individual choices from countries in which
the decision to allocate resources to guarding against predators is largely made collectively.
An individual producer, or a small subset of producers, who chooses the amount of guarding
takes the choices of other people to be either predators or producefs as given. In contrast, a
collective choice of the amount of guarding has the strategic advanfage of taking into account
the deterrent effect of guarding on the choice of people to be predators.

Nofwithstanding this strategic advantage, the enforcement of collective choices is always

problematic. To be concrete, we can think of government as being the agent to whom

to allocate more time to production. In another related paper, Ayse Imrohoroglu, Antonio Merlo, and Peter
Rupert (2000) consider the interaction between redistributive policy and the apprehension of predators.
None of these papers focuses on educational policy or addresses the central issue in the present paper, which
is why educational policy is egalitarian in some countries but elitist in other countries. Other authors have
shown that externalities in production can induce well endowed people to subsidize the education of poorly
endowed people, even in the absence of a predatory threat. For example, Frangois Bourguignon and Thierry
Verdier (2000) emphasize production externalities in a model in which education enhances the ability of
poorly endowed people to pose a political threat to well endowed people. In the present paper we focus the
analysis by assuming that well endowed people have an incentive to educate poorly endowed people only to

mitigate the predatory threat from the poorly endowed people.
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producers assign the task of enforcing a collective choice of the amount of guarding, with
taxation being the means of enforcement. A government’s limited ability to enforce this
collective choice would reflect limited ability to collect taxes from producers.’

We consider three possible cases. In the first caLse, limited ability to enforce a collective
choice of the amount of guarding does not impose a binding constraint. In the second
case, limited ability to enforce a collective choice imposes a binding constraint, but with an
appropriate redistributive educational policy this constraint is not tight enough to negate the
strategic advantage of collective choice. In the third case, the ability to enforce a collective
choice of the amount of guarding is so limited that the strategic advantage of collective choice
is lost. In this third case producers, or small subsets of producers, individually choose the
amount of guarding.

Casual observation suggests that Western European countries and some East Asian coun-
tries, like Japan, Korea, and Singapore, and Taiwan, provide examples in which the amount

of guarding against predators is largely chosen collectively. Interestingly, we have already

observed that these same countries have egalitarian educational policies that provide even

- the poorly endowed with a relatively good education. In contrast, other countries, mainly in

South America, Africa, and Asia, including the Philippines and, as suggested in the opening
quotation, perhaps also the United States, provide examples in which the amount of guard-
ing mainly depends on the choices of individual producers or small subsets of producers.
Even more interestingly, we have observed that these countries have elitist educational poli-

cies that give some people an excellent education and other people little or no education.

5In this analysis we for a binding constraint on the ability to enforce a collective choice of the amount of
guarding against predators, but we abstract from the possibility that the well endowed people face a binding
constraint on their ability to enforce their collective choice of an educational policy. A possible rationale
for this combination of assumptions is that a collective choice of educational policy involves only the well
endowed people, whereas a collective choice of the amount of guarding involves all of the producers, who can

include poorly endowed people in addition to well endowed people, and, hence is more difficult to enforce.



These examples suggest that egalitarian educational policies are associated with collective
choice of guarding, whereas elitist educational policies are associated with individual choice
of guarding.

Our analysis provides an explanation for these associations. We will see thatl, if pro-
ducers collectively choose the amount of guarding against predators, then the well endowed
people prefer an egalitarian educational policy. In contrast, if producers individually choose
the amount of guarding against predators, then the well endowed people prefer an elitist

educational policy.

3. A Formal Model

Let K denote the human capital of each well endowed person, and let % deﬁote the
human capital of each poorly endowed person, where K > k > 0. Let U denote the
ratio of poorly endowed people to well endowed people. The fraction of people who are
poorly endowed equals U/(1 +U), and the fraction of people who are well endowed equals
1/(1 + U). Aside from their endowments of human capital, people are otherwise identical.

The average endowment of humah-éapital, denoted by 1, is

! U
- K k.
U T1yU

Let e, where 0 < e < 1, denote the fraction of his human capital that each well endowed
person allocates to educating people who are initially poorly endowed with human capital.
The variable e captures the redistributional component of publicly financed education.’®
Assuming that each unit of human capital allocated to education produces one additional

unit of human capital, € is related to the average initial endowment of human capital,

6This formulation restricts the redistributional component of educational policy to be from the well
endowed to the initially poorly endowed. This restriction accords with our concern with whether or not
the initially poorly endowed are “an abandoned underclass”. In a different context Raquel Fernandez and
Richard Rogerson (1995) suggest that partial public funding of higher education can involve a redistribution

from poorer to richer people.



denoted by §2,, according to

eK
Q=0Q, .
+1+U

Equating these two expressions for {2 and rearranging, we obtain

(1) (1= e)K = Qo+ U(Q, - k).

Accordiﬁg to equation (1), for a given value of Q,, the combination of U and k determines
(1 —e)K, the amount of human capital that each well endowed person has available for the
production of consumables. Thus, the combination of U and % defines an educational
policy and also fully describes the interpersonal distribution of human capital.”

Given the amount of human capital that-he (or she) has available for producthion each
person must choose whether to be a producer or a predator. Let N denote the fraction of
people who are well endowed and who choose to be producers, let n denote the fraction of
people who are poorly endowed and who choose to be producers, and let R denote the ratio
of predators to producers. The fraction of people, whether well endowed or poorly endowed,
who choose to be predators equals R/(1 + R), which is identical to 1 — N —n.

If a person chooses to be a producer, then he allocates his human capital between pro-
duction and guarding against predators. Let G denote the ratio of the human capital that
a producer allocates to guarding against predators to the human capital that he allocates
to the production of consumables. The fraction of his human capital that a producer allo-
cates to guarding equals G/(1 + G), and the fraction of his human capital that a [;roducer
allocates to production equals 1/(1 + G).

As discussed above, the choice of G can be made either collectively or individually. Let
G denote the maximum collective choice of G that producers can enforce. We take G to

be an €X0genous variable, leaving the project of endogenizing G for another time..

7If each unit of human capital allocated to education produces A additional units of human capital, where
X is positive but not necessarily equal to one, then equation (1) generalizes to (1 —Ae)K = Q,+ U (2, — k).

All of the qualitative conclusions derived below obtain whether or not A equals one.

7

10



O

ERIC

Aruitoxt provided by Eic:

To simplify the analysis of the choice between being a producer or a predator, assume
that a unit of human capital can produce one unit of consumables. The number of units of
consumables that a producer actually produces equals the product of the amount of human
capital that he has available for production and the fraction of this human capital that he
allocates to production. Thus, a well endowed producer produces (1 —e€)K/(1+ G) units
of consumables, and a poorly endowed producer produces k/(1+4G) units of consumables.
With the same value of G for all of the producers total production equals [N (l—e)K +

nk]/(1 + G) units of consumables.

Let p denote the fraction of his production that a producer retains. Predators appro-
priate the fraction 1—p.# To determine p assume that the larger is the ratio of prédators
to producers the more predators each producer encounters. Also assume that the larger is
the ratio of resources allocated to guarding against predators to production that has to be
guarded the less success a predator has in each encounter.

These assumptions imply that p depends negatively on R and positively on G.

Specifically, assume that

1
——— for R
@ b T+0R/C or >0, >0
1 for R=0.

In equation (2), the parameter #, which embodies the technology of predation, determines

the effectiveness of predators in appropriating consumables for given values of R and G.°

8For simplicity we abstract from possible destruction of some consumables as the result of predation. In
Grossman and Kim (1995) we show how destruction is easily incorporated into the analysis.

9Because well endowed people and poorly endowed people are equally effective at predation, p does not
depend on the identity of the predators. With some effort we could extend the model to allolv&-r for a negative
externality in guarding. For example, it is possible that, if your neighbors build high walls around their
properties but you do not build a high wall around your property, then your pioperty becomes a relatively
easier target for burglars. In this case, for each producer p would not only depend on his own guarding

ratio, but also would be positively related to his own guarding ratio relative to the guarding ratio of other

11



Let C denote the consumption of a well endowed producer, and let ¢ denote the
consumption of a poorly endowed producer. For each producer consumption is the product

of p and the units of consumables that he produces. Thus, we have

'7 _p(l-e)K
) ¢= 1+G
and
_ Pk
(4) c;—1+G.

Let D denote the consumption of a predator.” Assuming that each predator obtains an

equal share of the total amount of consumables appropriated from the producers, we have

1-p N(OA-e)K+nk

(5) P=Rit+m ~ 1+G

4. The Choice to be a Producer or a Predator

For ease of exposition we analyze sequentially three decisions — the choice of each person
to be a producer or a predator, the choice by producers of the amount of guarding against
predators, and the choice by well endowed people of an educational policy. An equilibrium
of our model simultaneously reconciles these choices. '

To decide whether to be a producer or a‘predator, each well endowed person compares
the values of C and D, both of which he takes as given, and each poorly endowed person
comparés the values of ¢ and D, both of which he takes as given. Using equations (1) -
(5) we find that these comparisons are defined for G not smaller than 6 and that they

depend on G in the following way:

1. If D equals C but is larger than ¢, then poorly endowed people prefer to be

predators, whereas well endowed people are indifferent between being producers or

producers. With individual choice of the amount of guarding this effect would cause each producer to choose

a larger guarding ratio for any given value of R.

12



predators. This case would occur if and only if G equals 6. In this case, R can

take any value larger than or equal to U.

2. If D issmaller than C but larger than ¢, then poorly endowed people prefer to be
predators, whereas well endowed people prefer to be producers. This case could occur
only if G islarger than 6, but smaller than #(1 —e)K/k. In this case, R is equal
to U.

3. If D is smaller than C but equal to ¢, then poorly endowed people are indiffer-
ent between being producers or predators, whereas well endowed people prefer to be
producers. This case could occur only if G is equal to or larger than 609Q,/k, but
not larger than 6(1 — e)K/k. In this case, the equality between D and ¢ implies
that R is equal to (G — 60Q,/k)/(0Q/k — 0). This implied value of R is equal to

or smaller than U, but larger than or equal to z_efo.

4. If D is smaller than both ¢ and C, then every person prefers to be a producer.

This case could occur only if G is larger than 6€,/k. In this case, R equals zero. .

Summarizing these results we have

z € [U,c0] if and only if G =46

(6) R_ U only if 0<G<O(1l-e)K/k
?%fi"_% only if 6Q,/k <G <0(1—e)K/k
0 only if G > 0Q,/k.

\

The next section turns to the choice of G by producers.

5. Unconstrained Collective Choice of Guarding
Consider a country in which limited ability to enforce a collective choice of the amount
of guarding against predators, as represented by G, does not impose a binding constraint.

In this country the producers collectively choose G to maximize C and ¢, as given by

10
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equations (3) and (4). This collective choice of G takes into account both the effect of G
on p for a given ratio of predators to producers, as given by equation (2), and the effect
of G on the choices of well endowed people and poorly endowed people to. be predators,
as given by equation (6). Because a producer choosing his amount of guarding individually
would not take into account the effect of G on R, the unconstrained collective choice
of G is as large as or larger than producers would choose individually. Hence, given an
unconstrained collective choice of G producers would not individually choose to allocate
any additional human é:apital to guarding.

Substituting equations (2) and (6) into equations (3) and (4), we find that both C and

¢ have a local maximum at G equal to G*, where
(7 G*=(1+4+¢)0(1 —e)K/k,

and where € is an arbitrarily small positive number. From equation (6), G* is the minimum
value of G that would result in an equilibrium in which R uniquely equals zero. In other
words, G* is the minimum value of G that would surely deter every person, whether well
endowed or poorly endowed, from choosing to be a predator.!® Equation (7) implies that
G* is negatively related to k/(1 —e)K. In other words, G* is larger the less egalitarian
is the interpersonal distribution of human capital. -

We also find that both C and ¢ can have either one of two other local maxima. One of
these possible local maxima is at G equal to /AU, which is the solution to the first-order
conditions for an interior maximum, dC/dg = dc/dg = O, given R = U. The other possible
local maximum is at G equal to (1 + €)§, which is the minimum value of G, that would
deter only all of the well endowed people from choosing to be predators. From equation (7)
(14+¢€)0 is also the value that G* approaches as k approaches (1 —e)K — that is, as

the interpersonal distribution of human capital becomes more egalitarian.

0Equation (6) says that R =0 could also be associated with values of G such that 6(1 - e)K/k >

G > 09,/k. But, such values of G also can be associated with pbéitive values of R.

11
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To determine the global maximum, we compare the values of C' and c¢ associated with
G equal to G*, VAU, and (1+¢€)f. Substituting equations (2) and (6) into equation (3)
we find that the values of C that would result from each of these possible choices of G are

((1—-e)K

e for G=G*
(1-e)K _
(8) C= m for G =+0U
(1- oK _
[ I+ 21+ (1 +e)) for G=(1+¢)f

The values of ¢ that would result from each of these possible choices of G are the same,
except that k replaces (1 —e)K in the numerator of each expression. Given k and U
the producers collectively choose the value of G for which the resulting values of C and

¢ are largest. Denote the resulting value of C as Cj.

6. Educational Policy With Unconstrained Collective Choice of Guarding

In order to analyze the choice of educational policy, we have to specify the initial in-
terpersonal distribution of human capital. Let k, denote the initial endowment of human
capital of an initially poorly endowed person, let K, denote the initial endowment of human
capital of an initially well endowed person, and let U, denote the ratio*of initially poorly
endowed people to initially well endowed people. Equation (1) implies that K, equals
Qo+ Uo(Q — ko).

‘To make the problém interesting assume that U, is large and that k, is small. Specif-
ically, assume that k, is smaller than K,,/8/U, and that U, is larger than 6.

Given that the producers collectively choose G to maximize C, with the consequence
that C equals Cj;, the well endowed people collectively choose an educational policy —
that is, a combination of k¥ and U — to maximize Cj, subject to k> k, and U < U,.

The constraints k& > k, and U < U, are consistent with the redistributional component of

12



educational policy being from the well endowed to the initially poorly endowed. Equation
(1) implies that, given €,, the choice of k and U also determines (1 —e)K, the
amount of human capital that each well endowed person has available for the production of
consumables.

Substituting equation (1) into equation (8) we find that, with U, larger than 6, the
well endowed people choose an egalitarian educational policy that leaves U unchanged and

équal to U,, but that increases k, and decreases (1 —e)K, to satisfy

9) _ k=(1-e)K\/0/U,.

We also find that, given the egalitarian educational policy described by equation (9), the

producers collectively choose
(10) G=G",

where, from equations (7) and (9), G* equals (1 + €)y/8U,. Mathematical Appendix A
provides a derivation of equations (9) and (10). .

The choices given by equations (9) and (10) equate C to C,; and also maximize Cj.
The intuition is as follows: With G not imposing a binding constraint, it is feasible for
producers to deter the poorly endowed people from choosing to be predators. Furthermore,
with U being large, if the poorly endowed people were not deterred from being predators,
then the ratio of predators to producers and the resulting fraction of prodliction lost to
predation would be large. Hence, the producers choose enough guarding to deter thé poorly
endowed people from choosing to be predators, while the well endowed people choose an
educational policy that balances the marginal benefit of decreasing the cost of deterring
predation, by increasing the human capital of poorly endowed people, with the marginal
cost of increasing the human capital of poorly endowed people. |

Equations (9) and (10) implicitly assume that every person who is initially poorly en-

dowed with human capital is sufficiently educable to be able to achieve the endowment &

13
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as given by equation (9). But, if some people are not sufficiently educable, then the choice
of G as given by equation (10) would not deter éveryone from choosing to be a predator.
Moreover, as long as the number of people who are not sufficiently educable is small, the
producers would not increase the amount of guarding sufﬁciently to deter these people from
choosing to be predators. In this way the analysis can allow for a residual of insufficiently
educable predators.

Propositions [/ and [2] summarize the implications of this analysis.

[1]  If limited ability to enforce a collective choice of the amount of guarding
against predators does not impose a binding constraint, then the well endowed
people choose an egalitarian educational policy that increases the human capital

of all of the initially poorly endowed people.

[2] Given the interpersonal distribution of human capital that results from this
educational policy, the producers collectively chose enough guarding against preda-

tors to deter every educable person from choosing to be a predator.

7. Educational Policy With Constrained Collective Choice of Guarding

Consider another country in which limited ability to enforce a collective choice of the
amount of guarding against predators, as represented by G, imposes a binding constraint.
Specifically, assume that G is smaller than (1+€)+/8U,, which is the choice of G derived
in the preceding section, but also assume that G is at least as large as (1-+¢€)6. Recall that
(1 +€)f is the minimum value of G that would detervall of the Well endowed people from
choosing to be predators, and that it is also the value that G* approaches as k approaches
(1-e)K. |

In this country, gi&en k and U, the prodﬁcers collectively choose the value of G for
which the resulting values of C' and ¢, as given by equation (8), are largest, subject to

the constraint G < G. Denote the resulting value of C as C;. Given that C equals
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Cj, the well endowed people collectively choose k£ and U to maximize Cj, subject to
k>k, and U <U,.

Substituting equation (1) into equation (8) we find that, with U, larger than 6, the
well endowed people choose an egalitarian educational policy that leaves U unchanged and

equal to U,, but increases k, and decreases (1 —e)K, to satisfy
(11) k=(1-e)K(1+¢)08/G.

Combining equations (7) and (11) we see that with this educational policy G* becomes
equal to G. In other words, the educational policy that the well endowed people choose
makes G sufficient to deter everyone from choosing to be a predator. We also find that,
given tile educational policy described by equation (11), the producers take advantage of
this opportunity by choosing .

(12) G=G=G"

Mathematical Appendix B provides a derivation of equations (11) and (12).

Equation (11) implies that educational policy is such that k/(1 —e)K is an increasing
function of G. In the limit, as G approaches (1+¢€)d, k/(1—e)K approaches one. In
this case the educational policy that the well endowed people choose approaches a policy
that would equalize the human capital of every educable person.

Propositions /53] and [4/ summarize the implications of this analysis.

[3] If limited ability to enforce a collective choice of guarding against predators
imposes a binding constraint, but the mazimum collectively chosen guarding ratio
that can be enforced is at least large enough to deter all of the well endowed people
from choosing to be predators, then the well endowed people choose an egalitarian
educational policy that increases the human capital of all of the initially poorly
endowed people sufficiently to make it possible for producers{ by collectively choos-

ing the mazimum enforceable guarding ratio, to deter every educable person from
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choosing to be a predator. This educational policy gives more human capital to

the poorly endowed people the smaller is the mazimum enforceable guarding ratio.

[4] Given this egalitarian educational policy, the producers éollectively chose the
mazimum enforceable guarding ratio, and every educable person is deterred from
choosing to be a predaior, as in the previous case in which limited ability to

enforce a collective choice of guarding was not a binding constraint.

8. The Ratio of Predators to Producers with Individual Choice of Guarding

Finally, consider a country in which G, the fnaximum enforceable collective choice of
G, is smaller than (1+¢€)0. In this country not only is G a binding constraint, but, as we
shall see, G is not larger than the guarding ratio that producers would choose individually.
Hence, in this country the strategic advantage of collective choice of guarding is lost.

In individually choosing the amount of guarding, each producer takes the choices of other
people to be producers or predators as given. Thus, if a well endowed person chooses to be a
producer, then he chooses G to maximize C, taking R as given, and if a poorly endowed
person were to choose to be a producer, then he would choose G to maximize ¢, taking
R as given.

To analyze the individual choice of G we substitute equation (2) into equations (3)
and (4) and calculate the value of the ratio G that satisfies the conditions dC/dG = 0
and dc/dG = 0. For both well endowed producers and poorly endowed producers these

conditions imply
- (13) G = VoR.

Solving equations (6) and (13) for R, and assuming that the ratio k/Q, is small relative

to 6, the equilibrium ratio of predators to producers with individual choice of G is
(14) R =maz{6,U}.
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Equation (14) says that, if U isequal to or larger than @, then all of the poorly eﬂdowed
people choose to be predators, and all of the well endowed people choose to be producers.
Alternatively, if U were smaller than €, then all of the poorly endowed people and some

“of the well endowed people §vou1d choose to be predators.!?
Substituting for p from equation (2) and for G and R from equations (13) and (14)

into equation (3), we calculate the equilibrium value of C, denoted Cj, to be

% for U@
(15) Cr=
M for U > 0.

(1+V8U)?

Equation (15), together with equation (1), tells us how C; dependson k and U.

9. Educational Policy With Individual Choice of Guarding
With individual choice of the amount of guarding the well endowed people choose an
educational policy — that is, a combination of k- and U — to maximize C}, as given by
equation (15), subject to k >k, and U < U,. Assume again that U, is larger than 6.
Substituting equation (1) into equation (15) we find that C; is a decreasing function of
k. This result obtains because increasing k& would decrease (1 —e)K without affecting R.
Thus, part of the solution to the problem of maximizing C; is for the well endowed people

to leave k& unchanged and equal to .,.

"' More generally, solving equations (6) and (13) for R would yield

0 for UL8

R U for 6 <U<R,
R for Ry <U< Ry

{Ry,Ro,U} for U > Ry,

where R; and Ry are the values of R that satisfy both R = (G — 8Q./k)/(6Q0,/k — 8), from equation
(6), and G = VR, from equation (13). Such values of R could exist only if ¥/, were not small relative
to 0.
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We also find that, for U smaller than 6, C; is an increasing funcfion of U. This
result obtains because, as R cannot be smaller than 6, making U even smaller that 6
would decrease (1 —e)K without affecting R.

Finally, we find that, for U larger than 6, C; is a quasi-convex function of U.
Specifically, C; has a local maximum at U equal to 6, has a local minimum at a value of

U that is larger than #, and approaches a finite limit from below as U goes to infinity.
If and only if U equal to € is not the global maximum, then there exists a-valﬁe of U,
denoted U, such that C; evaluated at any value of U larger than U is ldrger than Cj
evaluated at U equal to 6. (Note that U , if it exists, is larger than 6.) Figures 1 and 2
depict the relation between C; and U on the assumption that U exists.

This analysis implies that the solution to the problem of maximizing C; may or may
not call for the well endowed people to use some of their human capital to decrease U. If
U exists and if U, is as large as or larger than U, as illustrated in Figure 1, then the well
endowed people leave U unchanged and equal to U,. In Figure 1 we see that decreasing
U from U, could only decrease C;. In this case, the well endowed people do not choose
to use any of their human capital to educate people who are initially poorly endowed. This
result obtains because, with d small fraction of people who are initially well endowed, a given
decrease in U would require that a large fraction of the human capital of the well endowed
people be used for education. .

Alternatively, either if U does not exist or if U, is smaller than U , as illustrated in
Figure 2, then to maximize C; the well endbwed people decrease U to make U equal 6.
In Figure 2 we see that U equal to € would yield the largest value of C; for all values of
U less than or equal to U,. In this case, the well endowed people choose to educate some
of the initially poorly endowed people sufficiently to make them also well endowed, thereby
decreasing the fraction of people who are poorly endowed, but leaving the remaining poorly

endowed people with no more than their initial endowment of human capital. This elitist

18

21



educational policy reduces R, the ratio of predators to producers, from U, to 8. Because
of limited ability to enforce a collective choice of the amount of guarding, educational policy
is directed towards decreasing the number of predators rather than facilitating the deterrence
of predation.

Proposition /5] summarizes the implications of this analysis.

[5] If the constraint on the ability to enforce a collective choice of the amount of
guarding against predators binds so tightly that it is not feasible, even with an
egalitarian educational policy, to deter the poorly endowed people from choosing
to be predators, then the well endowed people choose an elitist educational polz’éy.
Further, if the ratio of initially poorly endowed people to. initially well endowed
people is sufficiently large, then this elitist educational policy does not have a
redistributional compohent. Alternatively, if the ratio of initially poorly endowed
people to initially well endowed people is not too large, then this elitist educational
policy decreases the fraction of people who are poorly endowed, but leaves the
| remaining poorly endowed people with no more than their initial endowment of

human capital.

10. Summary
Assuming that people can choose to be either producers or predators, well endowed peo-
ple can maximize their own consumption by choosing collectively to use some of their human
capital to educate people who, because of modest natural ability or ineffective nurturing or
both, are initially poorly endowed with human capital. More interestingly, whether the well
endowed people choose an egalitarian educational policy that increases the human capital of
all of the poorly endowed people or an elitist educational policy that, if it has a redistribu-
tional component, only decreases the number of poorly endowed people without increasing
“the human capital of the remaining poorly endo&ed people depends on the ability to enforce

a collective choice of the amount of guarding against predators.
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We found that there are three possible cases.

1. If limited ability to enforce a collective choice of the amount of guarding does not
impose a binding constraint, then th’g well endowed people maximize their own con-
sumption by choosing an egalitarian educational policy that by increasing the human
capital of all of the poorly endowed people decreases the cost of deterring educable
people from choosing to be predators. In this case, the amount of human capital that
the educational policy gives to the poorly endowed people does not depend on the

collectively chosen guarding ratio that producers can enforce.

2. If limited ability to enforce a collective choice of the amount of guarding imposes
a binding constraint, but this constraint is not tight enough to negate the strategic
advantage of collective choice in taking into account the deterrent effect 6f guarding
on the choice of people to be predators, then the well endowed people maximize their
own consumption by choosing an egalitarian educational policy that by increasing
the human capital of the poorly endowed people makes it possible to deter educable
people from choosing to be predators. In this case, educational policy gives more
human capital to the poorly endowed people the smaller is the maximum collectively

chosen guarding ratio that producers can enforce.

3. If the ability to enforce a collective choice of the amount of guarding is so limited that
the strategic advantage of collective choice is lost, then producers, or small subsets of
producers, individually choose the amount of human capital to allocate to guarding.
Importantly, an individual producer, or small subset of producers, takes the choices of
other people to be either predators or producers as given, ignoring the deterrent effect:
of guarding on the number of people who choose to be predators. In this case the well
endowed people maximize their own consumption by choosing an elitist educational
policy that, if it has a redistributional component, decreases the number of poorly

endowed people and, thereby, decreases the number of predators.
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This analysis implies an interesting discontinuity. At the boundary between the second
and third cases a small decrease in the maximum collectively chosen guarding ratio that can.
be enforced would cause the well endowed people to switch from a egalitarian educational
policy that almost equalizes the human capital of every educable person to an elitist policy
that can leave many poorly endowed people with little human capital.

Applying this theory, we contrast two sets of countries. One set includes Western Euro-
pean countries and some East Asian countries, like Japan, Korea, Singapore, and Taiv;ran,
that seem to provide examples of largely collective choice of the amount of guarding against
predators, and in which, as a result, the amount of guarding has been sufficient to deter most
low-skilled predatory activities like burglary, robbery, and kidnaping. Our theory leads us
to expect these countries to have egalitarian educational policies that provide even relatively
poorly endowed people with a good education. The other set includes countries in South
America, Africa, and Asia, including the Philippines, and, perhaps, also the United States,
that seem to provide examples in which the amount of guarding against pfedators mainly
depends on individﬁal choice. Our theory leads us to expect these countries to have elitist
educational policies that give some people an excellent education and other people little or
no effective education. As we have noted, these implications seem to be consistent with the

facts about differences across countries in educational policy.
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Mathematical Appendices

A. Educational Policy With Unconstrained Collective Choice of Guarding

Let C% denote the global maximum of C; subject to the constraints k, < k < Q,
and 0 < U < U, We find the values of k£ and U associated with C3% by comparing the
three possible local maxima, as given by equation (8), each maximized with respect to U
and k.
1. Substituting equation (1) into the first row of equation (8), we find that the local maximum
for C at G=G*=(1+¢€)f(1 —e)K/k is maximized with U =U, and

Vite(1+U,)
Us+ /Uo/6

, 1} Qo,

k = min{

or, equivalently, k/(1—e)K = min{,/6/U,, 1}. The resulting value of C, denoted C7, is

Q,
e <
1+ (1+¢€)0 for Up <6
Cl=
(1 +U,) for U, > 0.
| 1+ VAT)[1 + /(1 + €)0U,)]

2. Substituting equation (1) into the second row of equation (8), we find that the local
maximum of C at G = VU, if it exists, is maximized either with U = (1 + €)f and
k=k, orwith U=U, and k =k, The resulting value of C, denoted C!!, is either

o — [1+(1+ )01 — (1 +€)k,
B (1461 +e)

with U=(1+¢€)f and k =k,

or
1+ U)W — Uoko

(1 +00,)2

3. Substituting equation (1) into the third row of equation (8), we find that the local

cH = ( with U=U, and k = k,.

“maximum of C at G = (14 ¢€)f, if it exists, is maximized with U = 0. The resulting

maximized value of C, denoted C1, is C =Q,/[1 + (1+ €)8)].
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We can easily see that, if U, > 8, then C! > C/f and C! > C! regardless of
whether C! occurs with U = (1+¢€)8 or U =U,. Thus, C% is associated with U =U,

and with & and G as given by equations (9) and (10).

B. Educational Policy With Constrained Collective Choice of Guarding

Let C; denote the global maximum of C; subject to the constraint G < G and
subject to the constraints &k, < k < Q,, and 0 < U < U,. Assume that U, > 6 and
(14€)8 < G < (1+¢€)\/0U,. Again, we find the values of k¥ and U associated with C; by
comparing the three possible local maxima, as given by equat-ion (8), each maximized with
respect to U and k.
1. Although the value of G associated with the maximization of the first row of equation
(8) with respect to U, k, and G does not satisfy the constraint G < G, by substituting
equation (1) into G = (1 + €)8(1 — e)K/k and rewriting the constraint G < G as
(1+€)8[Q, + U(Q — k)]/k < G, we see that the binding constraint of G can be satisfied
at G = (1+¢€)0(1 — e)K/k either by decreasing U or by i.r}creasing- k. Because both
decreasing U and increasing k reduces the value of C at G = (1+¢€)8(1 —e)K/k from
the unconstrained maximum, the constrained maximum would occur with the constraint
G < G satisfied as an equality. Substituting G = G = (1+ €)8(1 — €)K/k into the first
row of equation (8), we find that, with the constraint G < G satisfied as an equality, the
local maximﬁm for C at G=(1+¢€)f(1—e)K/k is C=kG/(1+¢€)0(1+ G). This local
maximum for C is maximized with the largest value of %k that satisfies the’ constraints
U<Uu,, k < ,, and G =G. Thus, this local maximum for C is maximized with U = U,

and
_ (1+e)8(1+U,)Q
(14+¢)6U,+G °’

or, equivalently, k= (1—¢e)K(1+¢)8/G > /8/U,. The resulting value of C, denoted 51,

° o 6(1 + U,)Q,
T 1+ 0O)[(1+€8U, +G)
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2. Similarly, although G = v/8U, does not satisfy the constraint G < G, this constraint
can be satisfied by decreasing U. In this case, because decreasing U decreases the value
of C at G = +0U from the unconstrained maximum, the constrained maximum would
occur with the constraint G < G satisfied as an equality. The value of G associated with
U = (1+¢)f satisfies the constraint G < G. Substituting G = G = VU and equation (1)
into the second row of equation (8), we find that, with the constraint G < G satisfied as an
equality, the local maximum for C at G = v0U is maximized either with U = (1 + ¢)d
and k =k, or with U ='@2/9 and k =k,. The resulting value of C, denoted 5”, is

either
o s (1;;?‘2]3%11); V0ko ith U= (1+¢) and k =k,
€
or , e
o UG /0% -G k/0 o G and k =k,

(1+G)?
3. The constraint G < G is not binding for the maximization of the local maximum for C
at G = (1 +¢€)f. As in the previous section, the local maximum for C at G = (1+¢)f,
if it exists, is maximized with U =0 and C' =Q,/[1 + (1 + €)d).
We can easily confirm that C' > C'' .and C' > C'!, regardless of whether c"
occurs with U = (1+¢€)f or U=G /6. Thus, C; is associated with U = U, and k
and ‘G as given by equations (11) and (12).
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Figure 1: U, > U
Elitist Educational Policy Without Redistributional Component
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Figure 2: U, < U
Elitist Educational Policy With Redistributional Component

28



References

Bourguignon, Frangois and Verdier, Thierry. “Oligarchy, Democracy, Inequality, and Growth,”
Journal of Development Economics, 62, August 2000.

Fernandez, Raquel and Rogerson, Richard. “On the Political Economy of Education Subsi-
dies”, Review of Economic Studies, 62, April 1995, 249-262.

Grossman, Herschel I. “Production, Appropriation, and Land Reform,” American Economic
Review, 84, June 1994, 705-712.

Grossman, Herschel I. “Robin Hood and the Redistribution of Property Income,” European
Journal of Political Economy, 11, September 1995, 399-410.

Grossman, Herschel I. and Kim, Minseong. “Swords or Plowshares? A Theory of the.
Security of Claims to Property,” Journal of "Politi.cal Economy, 103, December 1995,
1275-1288.

Grossman, Herschel I. and Kim, Minseong. “Predators, Moral Decay, and Moral Revivals,”
European Journal of Political Economy, 16(2), June 2000, 173-187.

Imrohoroglu, Ayse, Merlo, Antonio, and Rupert, Peter. “On the Political Economy of Income
Redistribution and Crime,” International Economic Review, 41, February 2000, 1-26.
Usher, Dan. “Theft as a Paradigm for Departures from Efficiency,” Ozford Economic Papers,

39, June 1987, 235-252; reprinted as Chapter III in Dan Usher, The Welfare Economics
of Markets, Voting and Predation, Ann Arbor: The University of Michigan Press, 1992.
Usher, Dan. “Education As a Deterrent to Crime,” Canadian Journal of Economics, 30,

May 1997, 367-384.

25

29



U.S. Department of Education
Office of Educational Research and Improvement (CERI)
National Library of Education (NLE)
Educational Resources Information Center (ERIC)

REPRODUCTION RELEASE

(Specific Document)

7 /;';!}?J‘ )
K

RN

I. DOCUMENT IDENTIFICATION:

Title: Eofuca%‘wa/ PO”\C'j'- Eﬂal,‘ﬁn’a/’) or E/ihst >

Author(s): H‘e VSCl’\ft T Gaogsman

Corporate Source: Publication Date:

Russell Saqe "’Ddf\dq\_'{oﬂ WOKKM.”\ PO\()@(“*’I73 March 200 |

. REPRODUCTION RELEASE:

In order to disseminate as widely as possible timely and significant materials of interest to the educational community, documents announced in the
monthly abstract journal of the ERIC system, Resources in Education (RIE), are usually made available to users in microfiche, reproduced paper copy,
and electronic media, and sold through the ERIC Document Reproduction Service (EDRS). Credit is given to the source of each document, and, if
reproduction release is granted, one of the following notices is affixed to the document.

If permission is granted to reproduce and disseminate the identified document, please CHECK ONE of the following three options and sign at the bottom
of the page. :

The sample sticker sho% below will be The sample sticker shown below will be The sample sticker shown below will be
affixed to all Level 1 documents affixed to all Level 2A documents affixed to all Level 2B documents

:’ PERMISSICN TO REPRODUCE AND

< IRMISSION TO REFRCDUCE AND ; E DISSEMIMNATE THIS MATERIAL IN PERMISSION TO REPRODUCE AND

SISSEMINATE THIS MATERIAL HAS ! MICROFICHE, AND IN ELZCTRONIC MEDIA DISSEMINATE THIS MATERIAL IN

JEEN CGRANTED 3Y H FOR ERIC COLL=CTION SUBSCRIBERS ONLY, MICROFICHE ONLY HAS BEEN GRANTED BY
g HAS BESN GRANTED BY
3‘6 : £ 3+ (Q‘Q\Q
AN ; o '
2 | = <
I
fey oy = . - e 1 TO THE EDUCATIOMAILL RESOURCES TO THE EDUCATIONAL RESOURCES
7 THE EDUCATIONAL REECURCES } VY A TIAN (== o (1=t -
HFCAMATION CENTER (ERIC) 5 INFORMATICON CENTER (ERIC) INFORMATION CENTER (ERIC)
. : 24 28
P11 Level 2A Level 28
1 1 1
e
Check here for Level 1 release, permitting Check here for Level 2A release, pemmitting Check here for Level 2B release, permitting
reproduction and dissemination in microfiche or other reproduction and dissemination in microfiche and in reproduction and dissemination in microfiche only
ERIC archival media (e.g., electronic) and paper electronic media for ERIC archival collection
copy. subscribers only

Documents will be processed as Indicated provided reproduction quality permits.
If permission to reproduce is granted, but no box is checked, documents will be processed at Level 1.

! hereby grant to the Educational Resources Information Center (ERIC) nonexciusive permission to reproduce and disseminate this document
as indicated above. Reproduction from the ERIC microfiche or electronic media by persons other than ERIC employees and its system
contractors requires permission from the copyright holder. Exception is made for non-profit reproduction by libraries and other service agencies
to satisfy information needs of educators in response to discrete inquiries.

. )
s i n Signature: ' Printed NamelPoa:ition/’ﬁue: X ‘
here, > %/(Y’W’WL | Hevrschel Gossinan
? Organization/ ss: Telephone:

please ‘ ' . 801 -9 03 —awop |k | 903 -1130
[RIC [ Bown University, Povidence, R | [TEER omenan [ 200 0

@ bmwn-?dq (over)




Iil. DOCUMENT AVAILABILITY INFORMATION (FROM NON-ERIC SOCURCE):

If permission to reproduce is not granted to ERIC, or, if you wish ERIC to cite the availability of the document from another source, please
provide the following information regarding the availability of the document. (ERIC will not announce a document unless it is publicly
available, and a dependable source can be specified. Contributors should also be aware that ERIC selection criteria are significantly more
stringent for documents that cannot be made available through EDRS.)

Publisher/Distributor:

Address:

}\%pi//www econ. brown. edy /@%Herscheff—émssmfn/

\Noero\ /bal-@S /f£j4

(%\S RS 0\m0r< upiﬁ-ﬂeﬂ CO“P/V\B

Price:

IV. REFERRAL OF ERIC TO COPYRIGHT/REPRODUCTION RIGHTS HOLDER:

If the right to grant this reproduction release is held by someone other than the addressee, please provide the appropriate name and
address:

Name:

Address:

ERIC Clearinghouse on Urban Education
V. WHERE TO SEND THIS FORM: Box 40, Teachers College
' Columbia University
525 W. 120" Street, Main Hall 303
Send this form to the following ERIC Clearinghouse: New York, NY 10027

Tel: 212-678-3433 / 800-601-4868
Fax: 212-678-4012

http://eric-web.tc.columbia.edu

However, if solicited by the ERIC Facility, or if making an unsolicited contribution to ERIC, return this form (and the document being
contributed) to:

ERIC Prqcessing and Reference Facility
o)nqs-A Forbes Boulevard
Lanham, Maryland 20706

Telephone: "301-552-4200
Toll Free: 800-799-3742
FAX: 301-552-470
e-mail: ericfac@inet.e&

, WWW: http:llericfac.piccard.cs%&n
EFF-088 (Rev. 2/2000)




