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Abstract
This paper studies the role of education as a Wagducing private rent seeking
activities and increasing output. In many undertigped economies, for most
individuals, there is no private return to eduaatidNonetheless, according to this
paper, governments are better off by investinguiblip education. We view education
as a means to build personal character, therelegtaf§ macroeconomic long run
equilibrium by reducing the number of individualbavare engaged in private rent-
seeking activities. We show that education is mefcient than ordinary law
enforcement because it has a long-run effect. Tieypimplication of this result is
that even when education does not increase hunpatalcZompulsory schooling will

be beneficial in pulling underdeveloped economigsod poverty.
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1. Introduction

Macroeconomists usually view education as a me&rscaimulating human
capital. According to this view, individuals acapiiskills that enable them to use
better technologies and become more produdtiaerecent years, however, a body of
empirical literature has shown that the observéféréinces in the factors employed in
production does not explain most of the cross-agumariation in income (e.g.,
Caselli (2005)). Other recent papers have showhdtacation has positive social
externalities that are not necessarily relatedht® frivate accumulation of human
capital> One of the most important social effects of edoeats crime reduction.
Lochner and Moretti (2004) showed that schoolingnigicantly reduces the
probability of incarceration and arrest becauset®fnegative effect on criminal
behavior.Other studies such as Puech (2005), and Buonanowoidae (2006, 2009)
have found a similar relationship between schoolng crimé® In this paper we
examine how investing in public education mightuiesn lower crime rates, and
eventually higher output. We also examine the inadabenefits of investing in
education versus investing in a police force.

The paper has two theoretical contributions. Fesen when there is no private
return to education, public education still hasasifive long run effect on output
through its positive effect on moral character.d®e; in many cases, underdeveloped

economies are better off in public education thengolice force.

! See Schultz (1965), Becker (1965, 1993), Nelson Rhelps (1966), Ben-Porath (1967), Mincer

(1974) Lucas (1988), Galor and Zeira (1993), Galod Moav (2004) and Galor and Moav (2006),

Zeira (2009).

2 Acemoglu and Angrist (2000) relate social extetiesito education. Usher (1997) discusses the
positive social effect of education, and EhrlicB{%) its positive effect on moral character.

3 Puech (2005) studied the influence of educatiorcome in Minas Gerais in Brazil showed that

education significantly reduces interpersonal crirBeonanno and Leonida (2006) examined the
impact of education on criminal activity in Italypé showed that education is negatively correlated
with delinquency. In a later study (2009) they destoated that education reduces crime more
effectively than labor market opportunities.



The paper presents a simple rent seeking modelasia that of Murphy,
Shleifer and Vishny (1993). Like their model, a hilgvel of rent seeking activity
diminishes the return of the legal productive attiy.e., if the number of thieves in
the economy is high, it is less profitable to beeaanlegal producer). However, our
model differs in that it assumes that the decisibwhether to become producers or
thieves does not depend solely on the relativermetio each activity, but also on
individuals' moral character (decent or indeceiit)e direct consequence of this
assumption is that aggregate output equilibria depmt only on the relative return to
each activity, but also and most importantly, om pihoportion of decent and indecent
individuals in the economy.

Individuals live for two periods- childhood and #tiood. In childhood, moral
character develops toward either the decent orcemtetype. When reaching
adulthood, he chooses whether to engage in legduptive activities or to become a
thief. If the adult has developed into a decenketyyg may only engage in legal
activities.

While education does not affect an individual'diags or skills, it does affect
the probability to become decent adults. This kas results. First, public education
might pull underdeveloped economies out of poveBgcond, these economies are
better off investing in public education than ire tholice force. The second result
stems from the long run effect of education vetbhesshort run effect of policing.

In the main text we provide a basic model with mparative static analysis that
demonstrates how aggregate output in equilibriumelested to the number of decent
individuals in the economy. Next, we provide tweahanisms by which education

affects aggregate output through the dynamicsefdbel of decency.



The first mechanism is based on the assumptionithpbor economies, the
cost of education dominates the potential timergavialue of education (babysitter
effect), but when economies become wealthier, themid is reversed and the
babysitter effect dominates the cost of public atioa. As a result, in poor
economies the number of indecent individuals is1fagd the economy is trapped in
poverty. Compulsory schooling that educates childte decency increases the
number of decent individuals in the long run andrgually pulls the economy out of
its poverty trap.

In the second mechanism, decency is affected hyraliihorms and values that
pass from one generation to the next through sactatactions between old and
young individuals. In this setting, the impact dlueation is manifested not only in its
direct affect on moral character, but also inniditect affect on cultural legacies. This
mechanism leads to a threshold effect as folloiwhd number of decent individuals
is below some critical point, the level of inteiaatbetween decent adults and young
individuals is low, the number of decent individualeclines and the economy is
trapped in poverty. If, on the other hand, the nendf decent individuals is slightly
above that critical point, the interaction betwegetent adults and young individuals
is sufficiently high, the number of decent indivadisi rises and the economy starts to
grow, up to a high level of decency and output.

When the number of indecent individuals is higle #ctonomy is trapped in
poverty because the cost of education dominatepaktential time saving value of
education (babysitter effect), compulsory schoohmght negate the threshold effect
and pull the economy out of poverty. Furthermordike the first mechanism, when
the number of decent individuals exceeds a critmaiht, education is no longer

necessary.



The notion that education has a positive impactiratviduals' decency is
related to Lochner and Moretti (2004) who discusssfble mechanisms of the effect
of education on crime, as well as to the strongigogb evidence that the effect of
education on crime rates does exist. It is alsatedl to the developmental
psychological theories of Piaget (1932) and Koldb@r973). Kohlberg attributes a
positive impact on morality to education itself, embas Piaget attributes it to
socialization with one's peer groulplore recent psychologists dealing with moral
development such as Gilligan (1982) and Turiel 8)9®cognize the importance of
formal education in understanding and clarifyingrah@rinciples and manners of
behavior.

As our paper analyzes rent seeking behavior, @ adfates to a large literature
showing that property rights protection positivalfects growtt In recent years the
empirical literature has used several factors f@asuring property rights and its
effects on growth and output; for example protectgainst expropriation risk (see
Acemoglu, Johnson and Robinson (2005)), propernystation under the law (see
Rohini Pande and Christopher Udry (2005)) and guwent repudiation of contract
and corruption (see Knack and Keefer (1995, 1994))of the above papers deal
with legal and economic institutions. Our papenfeEs on education and it effect on
interpersonal property crimes, providing a mechanism that negti links such
crimes and public education.

While all modern economies have both public edocaéind a police force, we
show that in the context of underdeveloped econsnpeablic education is a better

economic institution. Our model predicts that tlmng run benefits of public

* See North and Thomas (1973), Mauro (1995), Bar897), Grossman and Kim (1995), Tornell,
(1997, 1999), Hall and Jones, (1999), Chong andléah (2000), Acemoglu and Robinson (2000),
Gradstein (2003), Acemoglu, Johnson and Robins605R For survey, see also Besley and Ghatak
(2009).



education will always contribute to output, wheréaes introduction of a police force
may not.
The paper is organized as follows. Section 2 ptssthe basic model. Section

3 discusses the effect of education on decencyatplit. Section 4 concludes.

2. The Basic Model

Consider an overlapping generations' open econeng one-good world. In
each period a generation of individuals of measure one is bBath individual has a
single parent and each individual lives through peoiods; childhood and adulthood.
An individual consumes only in adulthood. At thedesf his childhood period each
individual develops either a decent personalityn@ded by 6=d) or an indecent
personality (denoted bg=nd).

Each adult in the economy can choose one of the following types of
occupations: a decent occupation in which indivisw@ork and produce their own
income and an indecent occupation in which indigldwain their income by means
of private rent-seeking activities. We denote decamd indecent occupations by
O=D,ND, respectively. We assume that each adult hasrprefes over consumption
and occupation that depend on his moral type. Iddal preferences are presented by

the following utility function:

C 6=nd
U(C,0|0)= (1)

C O=D
, 6=d
min{y —v,C} O=ND

where y —v is a subsistence level of consumption on whiclpfgeoan survive. This

utility function implies that an indecent adult gaiutility from consumption only,



whereas the utility of a decent adult depends mbt on his consumption level but

also on the moral aspects of his occupation.

Occupational Choice and Income

We adopt the main features of the Murphy, Shlesfied Vishny (1993) rent
seeking model. There are two productive activitiesthe economy: a handcraft
activity in which an individual can produce units of output for the market (a
technical product), and a subsistence crop in wbage the individual can produge
units of output such that< a.”

The subsistence crop is not subject to rent seean@ cannot be stolen or
expropriated. In contrast, the handcraft produsuigject to theft. We assume that the
rent seeking technology is subject to diminishiegums. If an adult is engaged in
such an activity the maximum amount of output he &gpropriate ig. Note that our
assumptions on preferences and output imply thdéaent adult will never steal,
whereas an indecent individual may optimally chatmsbe engaged in either theft or
productive activity, depending on the return toheactivity.

At the beginning of each periaall adults in the economy must make decisions
in two sequential stages. In the first stage, tmexgt decide whether to be producers
or thieves. In the second stage, producers mustie@l@hether to work as handcraft
producers and to produeeunits for the market or to produce a subsistemop g
Thieves must decide whether to steal from produgcefsom other thieves. The first
stage decision is taken simultaneously by all adalthe economy and is irreversible.
The second decision, however, is reversible in thigves can always switch from

stealing from producers to stealing from thieves] @roducers can always switch

® In Murphy, Shleifer and Vishny (1993) these produare called ‘cash crop' and a 'subsistence crop',
but otherwise they act the same way as our products



from handcraft producers to subsistent crop produaad vice versa (see Figure 1

6
below).
Figurel
Stage 1
(Irreversible decision)
Become a thief Becom«a froducer
Stage 2
(Reversible decision)
Stealing from Stealing from Handcraft Crop producer
producers thieves producer

Henceforth, we denote the number of decent adultise economy b (where
0<\<1), and the number of indecent individuals who dedb be engaged in theft by
o0 (where 0< 6 < 1-1). The expected income of individuals who are eedaig the

handcraft activity negatively depends énthus u=« —,B( ) Furthermore, if the

5
1-5
number of indecent individuals who are engagedhéit (o) is sufficiently small such

that ;2 <~ then o — f(;%;) > y and handcraft production is more lucrative tharpcro

5
1-9
production. Under such conditions thieves' incog) i

If the number of indecent individuals who are ereghqn theft rises such that

1%5 2“5 then the net income from handcraft production fads a-pE)<y.

However, since individuals who are engaged in pctde activity can always switch

to subsistence crop, thieves have an incentive to start stealing frommntbelves.

® The assumption that the adults' decision in thersgstage is reversible was made to simplify the
model and to support an equilibrium that is coesistvith that of Murphy, Shleifer and Vishny (1993)
The results of the paper also carry through withaesumption that the decision in the second ssage
irreversible; however each handcraft producer cesure himselj units of output.



Under such conditions thieves' expected income rheso(a —y)-(52) which

decreases as their number grows. From the anadysise, we conclude that the

utility of producers as a function ofis given by:

a - B) 2 <minfer 2
u(©=D)= )
4 Otherwisg(if <% <& <2)

B b < min{ﬂ H}
(a-y)-(5%) otherwiseif %% « -4 <1

B

Figures 2-a, 2-b and 2-c below show the utilityeleof decent and indecent
individuals as a function o in the hypothetical case wheg=1- 1. Figure 2-a
presents the case whefey, Figure 2-b presents the case whexgs and Figure 2-c

presents the case wheref<a. We now show how equilibrium is determined in each

case as a function of .

Casel: p<y

In this case the return from theft is very low &irtbe maximum amount that
each thief may obtain is lower than the crop predsicoutput. Here the poverty trap
does not exist since the strategy of becoming ef tisi strictly dominated by the
strategy of becoming a producer (regardlesd df Under such conditions, all adults
become handcraft producers, and the economy's toistpu(see the dashed gray line
AB in Figure 1-a below).

Figure 2-a (case 1)



A B

a i EEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEETRN

Producers' utility

Y —
B Thieves' utility
B
0 Py ! »
Case2: >

In this case the maximum amount that a thief cgrapriate is higher than the

maximum output of any productive activity and sdpatl depends on the number of

indecent adultd— A . If 1— A is relatively low then the economy produces higtpat

(close toe). If, on the other hand,— A is relatively high, the economy is trapped in

poverty and produces low output (closeyth

Specifically,

If 1e (a+§_y 1] then all 4 decent individuals become handcraft producers and

earna —ﬂ(&)> y while 1-4 indecent individuals become thieves and garn

(see lines CD and C'D in Figure 2-b below).

If e [g,ﬁfHJ then all 4 decent individuals become producers and earn

while 1-4 indecent individuals become thieves and darr y) - (%) > 7 (see

lines CB and C'B in Figure 2-b below)

10



e If A1€[0,Z) then all individuals (decent and indecent) earn decent
individuals as well as-- A indecent individuals become handcraft producers
and producex units, while 1-Z indecent individuals become thieves (see
point B in Figure 2-b below).

In order to understand this equilibrium note thatew 11 is lower than

w5 (i.e., 4 is higher thagz—), all indecent adults who become thieves gain

units of output which is higher than the returratty productive activity (see the line
CD in Figure 2-b below). Thus, the dominant strategfyindecent adults' is to

become thieves, while all decent individuals argepenff producinga since their net
income isa —ﬂ(&)> 7 (see the lineC'D in Figure 2-b below).
If the number of indecent adulisi is equal to-%~ thena - B(%)=y, and

each producer is indifferent between being a haitlproducer or crop producer (see

points C' in Figure 2-b below). However, when thenber of indecent adults A-

exceeds, ;= but is still lower than=> (i.e., <A< ) then thieves cannot steal

a+/3 /4

more than (a¢—y) from each handcraft producers since handcraft ymexsd can
switch from handcraft to crops. Under such condgidhieves start to steal from each

other and obtain an incorte - y) - (%) > 7.
When 1 is higher than“~ (i.e., 0< A <Z) then, as illustrated by the line BO
in Figure 2-b below(a - ) - (%) must be lower thary and therefore the economy is

trapped in poverty and produces omlyUnder such conditions, only—Z indecent

" This outcome follows from two alternative (and e@ént) assumptions: one, that adults' decisions in
the second stage is reversible, or two that adidtsisions in the second stage is irreversible dvaw
each handcraft producer can always ensure himselits of output.

11



individuals can ensure an income gfunits as thieves, whilel decent and

Z — Aindecent individuals ensure at most an income ahits of output as producers.

Figure 2-b (case 2)

C Thieves' utility D

B
(04

Y

Producer: utility
A B

0 L == )

Case3: <f<a

Sincef<q, indecent adults have an incentive to become pedurather than
thieves. A possible Nash equilibrium is a stratgggfile in which even for high
levels of indecency every adult becomesx@moducer (as represented by the gray
dashed line AB). However, this equilibrium is wesenable because if each indecent
individual believes that there are other indecadtviduals who are irrational he will
choose to steal. Interestingly, this equilibriunursstable even if indecent individuals

believe that other indecent individuals might ththkt they are irrational or that other

12



indecent individuals believe that other indecentlividuals are irrational etc.
Therefore, we do not analyze this equilibrifim.

There exists another Nash equilibrium in which iallecent adults become
thieves. Such an equilibrium can arise when the bmrnof indecent individuals is
sufficiently high and the above equilibrium is wise. In this equilibrium output

depends ot as follows:

If /le(g,l] then all individuals (decent and indecent) become

handcraft producers and earn a net incamésee the gray dashed

line BC in Figure 2-c below).

If 2e[5=.%) then all 2 decent adults become handcraft producers

while 1-1 indecent adults become thieves and earn incGnteach

decent adult earns a net expected income efﬂ(&)> y (see lines

ED and E'D in Figure 2-c below)

If 4 e[g,wﬁ_y) then all indecent adults operate as thieves. Bitay

to crowd each other and operate below their futeptial such that

their income become§x — ) - (%) . Decent adults earn net incorpe

(see lines EF and E'F in Figure 2-c below).

If 1€[0,Z) then 4 decent adults as well a5— 1 indecent adults
become handcraft producers producingnits of output, whilel—Z

indecent individuals become thieves (see dashed lgna GF in
Figure 2-c below).

Figure 2-c (case 3)

8 Besides being unstable, this equilibrium yieldsieep economic insights.

13
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3. Education for good character

The previous equilibria considered here were withiaking education into

account. We now reconsider these equilibria byuhicing education to the model.

3.1 A dynamic model with no social effect

Education affects the economy in two ways: Firstpasitively affects the
probability of a child who attends school to becaargecent adult. Second, education
has a potential time saving value as it can fregsé@bolds' time otherwise used for
child rearing. We henceforth label the potentialeisaving value of education by the
‘babysitter effect’. We denote the 'lost time' (ilee number of hours devoted to child
rearing) byz. Thus, when our production of the subsistence wrap earlier denoted
by 7, we now denotéhe same level of production by (3.

There are also expenses associated with educatich @s salaries for teachers
etc.). We henceforth denote these expenses Bypoor economy has two possible

levels of production: (B)-y if there is no education anee if there is. If (12)-y < ~e

14



then the babysitter effect dominates the costscbbaling and therefore the output
gained by sending children to schools is highentiie individual cost of childcare.
Under such conditions, individuals will optimallha@ose to send their children to
schools, and an economy that starts with a lowl lef/@&. and is trapped in poverty
(see cases 2 and 3 above), might escape fromvtstydrapdespite the fact that the
long-run effect of education on moral character isignored by individuals.

A more involved situation is when the babysittdeef is weak (i.e., (B-y > »

e) in which case individuals are better off by nending their children to schools. In
this case, ify<f then an economy that starts with a low leveliofs trapped in
poverty (see cases 2 and 3 above) and cannot esokgss the government has a long
run view, and compels education. The governmenhtrignsider the long run effect
of education on decency (and eventually on outgut),this effect cannot be taken
into consideration by short term utility maximizénghis economy.

If an education system were to start for some medswould pay itself in the
long run in two ways: 1) by increasirlg thereby changing the equilibrium output
from (12 yto (12« and 2) when the output is alreadyZj1z it might also be true
that (12) o> a-€, sincea>y.

We now explain the dynamics of education and degen

Assumption 1: From now on we shall assume that when outpyt the cost of
education is sufficiently high to offset the balttesi effect. Namely,e > zy always
holds. This assumption implies that in poor ecom®niintroducing an education
system is not individually incentive compatible. ugh if, for some reason, the
government is interested in starting a public etlanasystem, it must finance it either

through tax or thorough a government loan. Forgdiee of simplicity, we limit our

15



discussion at present to taxes only, and assunefthagovernment establishes a
public education system then it finances it byrgyxa units per capita.

Assumption 2: From now on we assume that when output,ishe babysitter

effect dominates the cost of education. Namely,a-z e<a — ﬂ(‘;—z)— y@l-2).

The dynamics of education and decency
The probability that a child becomes a decent adkpiends on two variables:

1) his parent's moral type, 2) schooling (denotgddb={01} ) where ed = @enotes

no public schooling anded = denotes public schooling.
A) The probability of a child to become a decent aultQ(ed) if he was born

to a decent parent, where

0<gq <l ed=0

Q(ed):{0<q2<q1 ed=1 @)

B) The probability of a child to become a decent adulie was born to an
indecent parent is given by:

O<p<l ed=0

I:)(ed):{pl< p,<1 ed=1 ®)

Assumption 3: ¢, -0, > p,— p,..
If all children attend school then the dynamic sgstthat describes how the

population of decent individuals evolves is given b
21 =Pt 21—1(]-_ P, _qz) (6)
If, on the other hand, there is no schooling, ttendynamic system is given by:

A=pPt+Aa0-p-q) (7)

° Education is at least as effective for improving thoral character of children who were born to
decent parents as it is for children who were torindecent parents.

16



Figure 3

With schooling

Without schooling %

* __ P Ax = _P

Ane” = Pty e P2+0; A

Each dynamic system has a unique globally stabk&éosary equilibrium (see Figure

3 above):

where there is no education,.* = - and,

where there is education:  A.* =%
2+

The dynamics in Figure 3 and equations (6) andlI(idtrate how education that aims
to improve moral character can affect the longdistribution of decent and indecent
individuals.

Proposition 1. Suppose thate is sufficiently lower than «-z so that

e<a-— ,B(g—i)— y(L—2). Then the following statements hold:

(1) When <)<« there is no poverty trap and therefore publiccation changes
the outputonly due to the babysitter effect. Output will rise froma (- z jo

a—€.

17



(i)  When)<p<a,if A.*=-2<Z then:

Pty T

a) If 2= <A4.*<Z then, in the long run, production will rise frop(l—z )

to a - A(%)-e and eventually onlyl- 4,) = 5% individuals will steal
(see Figure 4-a below).

b) If, £<4,*, then, in the long run, production will rise frop(l-2) to
a —e and no individuals will steal (see Figure 4-a bglo

(i) When j<o<pg if A *<Zand A*> Mﬁ_y then as in case ((ii)-a), in the long

run, production will rise from y(@l-z )to a—ﬂ(g—z)—e and only

(1~ 4.*) =% individuals will steal (see Figure 4-b below).

Proof: Follows immediately from equations (1)-(7) anduamsptions 1, 2 and 3.
Note: Figures 4-a and 4-b explain both the levels of prel post-education income.
To clarify these figures, we used the notatieng and y, and not the pre-schooling

levelsa(1-2) ,/(1-z) and y (- z) or the post schooling levels ofe, f-eand y —e€.

18



Figure4-a
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Figure4-b

_— - - - - - - - -

o |
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In the dynamic analysis above, the equilibrium with schooling is largely
driven by two fundamental factors. First, in poeomomies, the babysitter effect is
dominated by the cost of education. Second, theistsean intergenerational market

failure in which households in future generatiormrot compensate the present

20



generation for the expansion of resources requweektablish an education system.
Under such conditions, the state has an importangt a crucial, role in preventing
an underdevelopment trap.

In the analysis above we illustrated how a tax-&thgublic education system
can pull an economy with low a level of decency afupoverty. However, this form
of financing detrimentally affects the present aoners in order to achieve growth.
Thus, a policy that, on one hand, would be a sRerteto improvement, and, on the
other hand, will pull the economy out of its undarelopment trap is to form a
mechanism that will substitute the missing inteegational market for loans. If the
world interest rate is sufficiently low, the govarant can take foreign loans to fund
the public education system. The government usestiirowed resources from all
periods until the steady state of high productignilérium is reached to return the
loan. When the high production equilibrium is resgthand the babysitter effect
dominates the cost of education an education tax bE introduced. Under our
assumptions the allocation of resources in thisiliegum Pareto dominates the

allocation when an education system is absent.

Public education versus the police

We have demonstrated that the public educationcyotnight affect the
economy's output. This effect, however, appliey ankhe long run while in the short
run it is possible that education will not changgpait at all. We may therefore be
interested in analyzing another policy that mayupedcrime rates and raise output in
the short run, namely, law enforcement and policing

Let us assume that a police force can reduce tiewessi potential income

from g to f'= f—& wheree is an increasing function of the public expenditon

21



the police force denoted hy where £(0) > 0'°Let us also assume that before a

police force is introduced, there is no public edion system and the long run

stationary equilibrium ist, * = pl’}oﬂ .We examine three cases:

In the case wherg<;<«a , theft does not pay more than any type of pradect
activity and therefore the unique equilibrium isesd all adults, decent and indecent,
produce a. In this equilibrium, output is not improved with thetroduction of a
police force, and furthermore, the police forcetsas For this case, it is never

worthwhile to introduce a police force.

When 4 * = pﬁloa <Z then in the two cases wheref<a andj)<a</f a police

force might be efficient in increasing output orflyhe police manages to sufficiently

reduceg. This happens only if the following propositionld&

Proposition 2: Suppose that * = plﬁloﬂ <Z andj)<p a police force has a positive

effect on output if and only if there existsp'<y such that
e (B-p)<U-D(a-7).

Proof: If the police force is sufficiently effective sloat ' <y then there will be no
thieves and output will change from(l—z)y to 1-2)a-c.

The police force will therefore have a positiveeetfon output if and only if
A-2)y<1-2a-s(f-pB) (note that c=e(B-p") if and only if

e (B-p)<U-2)(a~-7y).]

19 Alternatively, we may assume that the police dastsreduce thieves' potential inconf® but rather

increase the probability of a thief to be caught &ined or imprisoned. This is equivalent to thedmlo
outlined above, and the results of the model tioeeetarry through.

22



If Proposition 2 does not hold (i.e.,éf* (8- 8')> - 2)(a—y) forall g'<y)
then introducing a police force will not improveoguction. Then, only a public
education system can pull the economy out of itgepgy trap. From now on we
discuss the case where proposition 2 holds.

Even if Proposition 2 holds, the introduction gbalice force has no long-term
effect on output. The police force can only redtioe number of active thieves in
each period separately but cannot reduce the numbendecent adults in the
population. Note also that costhas to be paid separately in each and every period
Once public funding of the police is stopped, thenber of thieves immediately
returns to its previous level. However, - z)a <a —e and Proposition 2 holds
then once a police force is active, it is a domirsrategy for every individual to pay
for a public education system.

When < <, if a police force is introduced in the non ediaratase, lowering
A will not help. As long ag>y, there will be stealing in the economy, and outpilit
not change. In the public education case, it i alkst worthwhile to have a police
force, because in this case the output is alread@nd only goes down t@-c with the
introduction of the police.

For the case whera<p, here too if we start with no education, lowerj#g
will not help unless we can lower it belgwHowever, if we are at the ‘educated’ level

and we manage to lowgt so that it falls belowy, the police will make production

rise toa-c-e which might well be higher than —,B(g—i)—e.

From this analysis we may conclude that policingneffective in most cases,

and is effective only after the introduction of pakeducation.
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3.2 A dynamic model with social effects

Decency and indecency do not only reflect persanafal traits, but also
cultural norms and values that pass on from onerg¢ion to the next through social
interactions between the old and the young. We mimduce a model where this
social effect is another determinant of moral cbt@ma In this new setting, the impact
of education is manifested not only in its direffeet on individuals' moral character,
as modeled above, but also in its indirect feedlmackultural legacies.

We show that interactions between decent adultsyandg individuals might
lead to a threshold effect. If the number of dededividuals 4 is below some
critical point, the level of interaction betweencdet adults and young individuals is
low, Adeclines, and the economy is trapped in povertyorfthe other hand{is
slightly above that critical point, then the intetian between decent adults and young
individuals is sufficiently high,A rises, and the economy grows to a high level of
decency and output.

When the number of indecent individudls- 4 is high and the economy is
trapped in poverty, compulsory schooling that etesahildren to high morality
might negate the threshold effect and thereforé fhel economy out of poverty.
Furthermore, unlike the model without social effecten A exceeds a certain critical
point, public education is no longer needed.

We start our analysis with the following assumipsio

Assumption 4: The probability that a child who was born at périovill become a

decent adult at periag1 is affected by three factors:
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(4-a) Social interaction
When the number of decent adults a child interaatis is high, the probability

that the child will become a decent adult increa¥¢s denote this social effect
by so(4.,)-

(4-b) The parental effect
A child who was born at periodto a decent parent is more likely to become
decent at perioti1 than a child who was born to an indecent pai&tet.denote
by g(4,,) > Othe average parental effect representing the diffex between
having a decent and an indecent parent, andypy )4, , the total parental
effect. We assume that the total parental effgCt, ;)4 _,is a monotonically
increasing function oft, ,.**

(4-c) The schooling effect
The probability that a child who was born at periaill become a decent adult
at period t+1 increases if he attends school. Wwtdethis effect bg(4, , ) We
assume that whem rises, the schooling effect weakens. The§4, , is &
decreasing function df , .

We further assume that:
(4-d) The probability of a child to become a decent atkld monotonically non-

decreasing function df , in all cases. Thuspi,p2,p3, andps as presented in

Table 1 below are monotonically non-decreasing strictly smaller than 1.

1 This assumption implies that the elasticity of dverage parental effect with respect to the number

of decent adults at period t is higher or equahious one(i.e.~1< %)
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Tablel

A child who was born to anA child who was born to a decenA child who was born to an indecenpA child who was born to a decent parent and atten

indecent parent and did noparent and did not attend school |parent and attended school school

attend school

P, = s0(4,,) P, =s0(4_,)+ 9(4,4) | P;=s0(4,)+ €4,) p,=s0(4,)+ 9(4,) + e(4,)
— — — — — — — —
social effect social effect  Parental effect social effect  Schooling  effect social effect  Parental effect  Schooling effect

Assumption 5 The functionsso(4, ,) and g(4,,) satisfy the following conditions:

(5-a) so(4, ,) is a monotonically increasing convex function, affferentiable at

least three times.
(5-b)so(0)=¢, so@) =7 where0< ¢ <y <1

(5-c) 0'(0)=0 and s0"(0)>0

(5-d)g(4,,) is a weakly concave function and differentiabléeast three times.

(5-e)g(0)>0 and ¢g'(0)=0

Figure 5 shows possible instancessof?, ;) and g(4, ,) -

Figure 5

so(%,_,) / T

e 9(h)
Ay Ay
Social effect Average parental effect

(per decent adult)
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If there is no public education, decency evolvesosading to the following

difference equation:

A =v(As)
= 0(4 1) + A1 9(Ay) (8)

Social effect  Total parental effect

whereas with public education, decency evolvesraiag to:

//it = l//(ﬂ‘t—l) + e(ﬂ‘[_l)
= Sk F Aty 4 h) (©)

Social parental effect  Total parental effect  Schooling effect
From assumptions (4-b) and (5-a) it follows immeésliathat the dynamical system

presented in equation (8) is monotonically incnegsi

Proposition 3: The dynamical system described in equation (8)abdsast one non-

trivial stationary equilibrium.

Proof: Let us define:

G(hy) =w ()~ A
= 41-[9(A 1) —1]+ 50(4, ;)

Obviously,

G(0) =0-[g(0) —1]+ (s0(0)) = s0(0) = £ > 0

G =1[g@® -1+ (s0(®) = s0() ~g(®) ~1< 0
Since G(4,,)is a continuous function, according to timtermediate Value Theorem
there exists at least one point (01) such thaG(1) =0, and there is at least one

stationary equilibrium!.

Proposition 4: If the conditions (1)-(3) below hold, then the ation (8) has an S-

shape as is shown in the Figure 6 below:
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1) H)=9"W)+29'@)+s0"®) <0
©) ) RS

2) 0"(4,)<0

3) 9"(4,)<0

Proof: The second derivative of the difference equatjcay (1, ,)is given by
H(44) =44 9"(A44) +29'(44) +50"(44)

H (0) = 0-9"(0)+29'(0) + s0"(0)

HO=9"®+29'M)+0"@
According to assumptions (5-a) and (5-¢e)

H(@)>0

Due to the first assumption in this proposition14Q.

Note also that the third derivative of the diffeten equation
H'(4.) = A44-9"(4.4)+39"(4.,) +s0"(4,)is not positive, and therefore the second
derivative is monotonically non-increasing. Thussading to thdntermediate Value

Theorem there exists a singlé € (Odich that the difference equatidn= (4, ,) is

convex for all4,_, [0, 4], and concave for alk,_, € [A1].0

Multiple equilibria poverty traps and education
Suppose that as in case 3 above in whighf < «, the equilibrium aggregate

output is determined by the number of decent imiigls. Suppose also that
assumptions (4) and (5) as well as the conditiorBroposition 5 hold, and therefore

the dynamical systemi, =w(4,_,) is an S-shaped monotonically non-decreasing

function. We also assume that the probability fiomgt so(4, , )and g(4, , )are such
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that the dynamical system =y (4, ,)has three stationary equilibria, where two are
locally stable'? See pointst, *, 4,*and A, *in Figure 6 below.

Figure 6 displays the evolution of decency as vesl the return to each
occupation. When the numbef decent individuals at period t=0 is lower thay,
the size of the population of decent adults core®ttg the low stationary equilibrium
level4,* < £, and in the long run, the economy is trappedavepty with output per
capita y . If, on the other hand, the number of decent inldizls is even slightly
higher thanA, *, the size of the population of decent adults wdlhverge to the high
stationary equilibrium leveli,* > £, and in the long run the economy grows to a
high level (&) of output per capita (see Figure 6).

Figure 7 below presents the effect of public edocabn the evolution of
decency and output. If the schooling effect isisightly high, it negates the threshold
effect. Under such conditions, the role of educai® to pull the economy out of
poverty by creating a sufficient level of decenbwttraises the number of decent
adults to abovel, * . After level 4,* has been reached, public education is no longer
needed since the social intergenerational interacatffect will be sufficient to raise
the per capita output ta on its own. Thus, unlike the case without socfééat, in
order to pull the economy out of its poverty trapjestment in public education is

needed only for a limited time.

Zit is easy to verify that the functions

o(4,,) = %Jr%(ﬂt_l)z and g(4,,) = %( 3 +%)—%( 3 +%)2 satisfy assumptions (4) and
(5), and that the dynamical system created by thesgions has three stationary equilibria , where
are locally stable.

29



Figure 6
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Figure 7
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4. Concluding remarks

This paper shows how public education may increasgut by increasing
decency and reducing rent seeking behavior.

The study demonstrates that the distribution oeédeyg, or more specifically the
percentage of decent individuals in the economgniicantly affects aggregate
economic activity. It also shows that public ediarathat educates infants to decent
behavior might affect this distribution in the longh and therefore might have a long
run effect on the macroeconomic equilibrium.

We studied two cases: one, where decency is nexttaft by cultural norms, and
the other, where decency is affected by culturamsoand values that pass from one
generation to the next through social interactiogisveen old and young individuals.

For the first case, if initially governments dat movest in public education and
do not compel schooling, the economy will be trappepoverty, since parents do not
have an incentive to send their children to schd@lsce the government does invest
in public education, decency will increase and attpill rise. Under such conditions,
continual schooling will keep output at high levels

In the second case where decency is affected byralhorms and values that
pass from one generation to the next, we found thahe number of decent
individuals is below some critical point, then tlegel of interaction between decent
adults and young individuals is low, the numbedeéent individuals declines and the
economy is trapped in poverty. If, on the otherdyahe number of decent individuals
is slightly above that critical point, the interact between decent adults and young
individuals is sufficiently high, the number of @t individuals rises and the
economy will grow reaching to a high level of decg@and output. Thus, compulsory

schooling in poor economies is needed only fomatéid time. When the number of
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decent individuals exceeds a critical point, edocator good character is no longer
needed. Further research may shed light on thishamesm by which education

affects decency and growth.
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