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ABSTRACT

Friedman (1962) argued that a free market in which schools compete based upon their reputation would
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Please accept my resignation. I don’t want to belong to any club that will accept me as a
member. —Groucho Marx

By and large, I'm going to be picking from the law schools that basically are the hardest to
get into. They admit the best and the brightest, and they may not teach very well, but you
can’t make a sow’s ear out of a silk purse. If they come in the best and the brightest, they’re
probably going to leave the best and the brightest, O.K.? —Antonin Scalia

1. Introduction

The ability of firms to acquire and maintain reputations for quality is a key ingredient for the
e [cieht provision of complex goods and services in a market economy. Friedman (1962) further
hypothesized that this ingredient is su Lcieht, namely, sellers’ concern for their reputation ensures
that an unfettered market e [ciehtly supplies such goods.! In this paper, we study the market for
educational services and show that this hypothesis is true only under the appropriate conditions.
Specifically, if schools cannot select students based upon their ability, then a free market is e [cieht
and encourages entry by high productivity schools. However, if schools use an entrance exam to
select students, then competition leads to stratification by parental income, increased transmission
of income inequality, and reduced student e Laft—in some cases lowering the accumulation of skill.

These results follow from an “anti-lemons” e [edt that arises when firms can influence the quality
of their good by positively selecting their buyers. Specifically, Akerlof (1970) showed that if the
quality of goods is di Lcullt to observe, then sellers with high quality goods exit the market, leaving
behind only low quality “lemons” for sale. In contrast, the perceived quality of a school depends

upon the quality of the



known, then e [ant cannot aledt the market’s perception of one’s ability, reducing e Lort incentives.
We apply this insight to school reputation. Schools with good reputation are attractive to students
because admission to such a school signals high ability, thereby raising future income. In addition,
however, admission to a selective school reduces uncertainty regarding ability, resulting in lower
e Lorit.

Finally, the model illustrates that a school’s reputation is a function of both the quality of its
students and the school’s value added. This implies that parents may select a school with lower
value added if this is counterbalanced by a su Lciehtly high quality student population. Hence, a
concern for school reputation does not imply that parents will always choose schools with greater
value added.

These anti-lemon e [edts reconcile two apparently contradictory empirical findings in the school
choice literature. First, there is evidence that parents value school choice and prefer higher-achieving
schools (Black (1999), Hsieh and Urquiola (2006), and Hastings and Weinstein (2008)). Second,
there is no consistent evidence that introducing choice substantially improves learning, or that pri-
vate schools have higher value added than public ones (McEwan et al. (2008) and Neal (2008)).
In the reputation model, these are in fact the expected results when there is competition between
selective schools. In contrast, if cream-skimming is limited, then choice can enhance performance,
consistent with recent evidence regarding charter schools (Hoxby and Murarka (2008) and Abdulka-
diroglu et al. (2009)). The model also predicts that European-style systems featuring national
testing and competition are likely to perform relatively well, consistent with the evidence discussed
in Neal (2008).

Our agenda is as follows. In the next section we introduce a model that supposes that individuals
go to school and graduate with skills that depend additively on three factors: i) innate ability, ii)
e Lorit devoted to studying as opposed to non-academic activities like sports and student government,
and iii) school value added. Upon graduation, each individual is employed at a wage that reflects the
market’s best estimate of her skill. This estimate is based upon two signals: an individual-specific
measure of skill in the form of a graduation test, and the reputation of the school she attended. A
school’s reputation is simply the expected skill of its graduates.

On the supply side, schools produce two outputs: educational value added and amenities. Ed-

ucational value added enhances skill, while amenities are consumption goods that raise students’



welfare but not their skills. Schools are assumed to be of low or high productivity. The latter
produce value added at a lower marginal cost but are initially not su Lciehtly numerous to supply
the whole market.

Next we study three scenarios. Section 3 considers a public school system in which the median
voter chooses taxes and school characteristics. Public schools are assumed to be non-selective in
that the distribution of innate ability is the same at all of them. This would result, for example,
if schools were assigned students in a randomized fashion. This benchmark scenario implies that
policies seeking to improve learning have to either increase the prevalence of high productivity
schools, or raise students’ academic e [orit.

In Section 4 the base scenario is compared to one that features only for-profit schools, with the
caveat that these must also be non-selective. For simplicity, students dilerl only with respect to
income, which is assumed to be uncorrelated with ability. Compared to the public system, for-
profit provision has two advantages. First, it allows schools to respond to consumer heterogeneity
in terms of tastes for amenities; second, high productivity schools earn positive profits that provide
incentives for further entry. In addition, subsidizing for-profit schools via vouchers is shown to
be particularly beneficial to lower income students—not only does it increase their educational
investment via redistribution, it also raises the likelihood that high productivity schools enter the
market to serve them. In short, the second scenario shows that when there is no selectivity and school
reputation therefore reflects only value added, the model captures Friedman’s (1962) intuition:
private participation raises school productivity, and vouchers enhance the outcomes of low income
individuals.

Finally, Section 5 introduces a third scenario with a system of non-selective public schools in
which selective for-profit schools are given the opportunity to enter and choose students based on
an admissions test that measures innate ability. If they enter, such schools’ reputation therefore
varies with their productivity and their student composition. To highlight the e [edt of selectivity,
this scenario makes three assumptions that would seem to foreclose for-profit entry: i) individuals
diCed only with respect to innate ability (thereby eliminating private schools’ ability to cater to
heterogeneity in the demand for amenities), ii) all schools are equally productive, and iii) for-profit

schools must operate unsubsidized.



For-profit entry turns out to be feasible, despite these assumptions, as long as private schools
can cream skim the highest ability students from the public system. These individuals are willing
to pay a premium for selective schools because employers are willing to pay higher salaries to these
schools’ graduates. The resulting equilibrium is characterized by a strict hierarchy of schools, with
the highest ability students going to the most selective for-profit schools, and the low ability ones
remaining in the non-selective public sector.

Section 6 discusses the framework’s empirical and policy implications. There we note that the
model abstracts from peer e [edts for several reasons. First, Epple and Romano (1998) have shown
that peer e[edts lead to stratification in equilibrium. The present model also implies stratification,
and hence provides an alternative hypothesis for this e[edt. It also makes additional predictions
that can help disentangle peer e [edts from reputation e [edts. Second, peer composition can aledt
learning through di Lerknt channels, such as lowering disruption in class (Lazear (2001)), or allowing
material to be presented in an ability-appropriate manner (Duflo, Dupas, and Kremer (2008)).
Rather than make a choice regarding the form that peer e [edts take, this paper focuses upon the

implications of school reputation. Section 7 contains concluding comments.

2. Setup

This section sets out four basic elements of the model: i) individual utility and skill, ii) school
characteristics, iii) the labor market and signals of skill, and iv) wages and student e [ant. The key
market imperfection is that student innate ability and student e [ant are not directly observable,

but can only be inferred from performance on tests that provide a noisy measure of individual skill.

2.1. Individual utility and skill. Consider a two period model in which individuals first go to
school, where they exert costly e [oft. In the second period they work, and their wages reflect the

skills acquired in the first period. Utility is given by:
2.1) Uis = log(c)) + 8ilog(cly) + dilog(zis) + U(eis, ai),

where i indexes individuals, and s stands for the school they attend. ¢ and ¢' denote consumption
in each period, and ¢ is the discount rate. ¢ stands for the taste for non-educational amenities,
which are labeled z and are assumed to raise student welfare directly, but to not produce skills

(manicured lawns or air conditioning might be examples).
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The last term in (2.1) reflects that individuals must choose to allocate their e [ont between: i)
academic elant, e;;, which refers to activities like doing homework and paying attention in class
(more broadly, were one to consider parental actions, it could stand for time spent helping with
homework, or expenditure on after-school tutoring), and ii) non-academic activities like sports,
student government, watching television, or community service.?

It is assumed that academic e [art improves students’ skill, while non-academic activities do not
raise skill but provide a return, ¥(e;s,a;) > 0, that is increasing in the taste for these activities,
a;. Academic elont is costly and is rendered more so by increases in the taste for non-scholastic
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activities; specifically, 8‘9%’ <0 o

< 0, and z-—. < 0. Finally, for most of the analysis

heterogeneity in a; does not play a role, and accordingly we write W (e;s) for simplicity.

It is assumed that individuals cannot save, and hence consumption is given by:
C?S - }/; - pS?

1
Cis

= Wi87
where Y is exogenous income (e.g., income students receive from their parents) and is divided
between the expenditure students must incur to attend school, p, and other first period consumption,
. W is the individual’s market wage in the second period.

An individual’s skill after attending school s is denoted by 6;,, and is determined by her innate

ability, her academic e [ant, and her school’s value added. Specifically, skill is given by:
Ois = a; + eis + Bs,

where o is innate ability and is independent of the school student i attends; e, is academic e [orit,
and g3, is the value added school s provides to all the students it enrolls. Innate ability, «;, is
distributed normally with zero mean and precision p® = é the reciprocal of the variance 2.
Precision and variance are used interchangeably below, depending upon which one results in the
simpler formula.

Two assumptions implicit in this formulation of skill deserve discussion upfront. First, academic

elordt and school value added enter in a separable fashion. This assumption would seem hard

3 Although student effort has not been a focus of the literature, Bishop (2004) emphasizes its importance, and there is
a growing empirical research on interventions to elicit effort (see Angrist, Lang, and Oreopoulos (2006), and Kremer,
Miguel, and Thornton, forthcoming).
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to test, as this might require exposing arguably comparable students to dilerkent levels of value
added, and then studying dilerknces in their measured elant. In fact, recent randomizations in
developing countries, although not focused on the issue, achieve this to a large extent. Specifically,
Banerjee, Cole, Duflo, and Linden (2007) and He, Linden, and MacLeod (2008) evaluate a series of
interventions (e.g. targeted tutoring) and find them to significantly raise test scores. At the same
time, these interventions are not associated with changes in attendance, a key measure of student
e [ort in developing countries. Second, in contrast to seminal models in the literature (e.g., Epple
and Romano, 1998) the specification of skill features no peer e [edts. We make this assumption for

simplicity and return to a discussion of it later in the paper.

2.2. School characteristics. In providing instructional value added, 3;, and non-academic ameni-

ties, zs, schools incur costs on a per-capita basis given by:

(22) Cs(ﬁsv Zs) = qgc(ﬂs) + Zs

where C(-) is a twice di [erentiable cost function satisfying C’, C” > 0, and C'(0) = 0. School pro-
ductivity, parametrized by ¢, > 0, takes on two values corresponding to low and high productivity,
qr, and qg respectively, where ¢y, > qp. Given that the marginal cost of providing value added is
lower in the high productivity schools, these will generally supply greater value added.

The size of the student population is normalized to 1, and n > 1 is the number of schools. It
is assumed that each school has one student.*This implies that not all schools will be utilized, and
hence there is real competition between schools. In addition, the initial fraction of schools that are
of high productivity is fixed at A € (0, 1), such that An < 1 and high productivity schools cannot
serve the whole market. The question will be whether in equilibrium all high productivity schools
enter the market, and whether these earn positive profits that provide an incentive for further high

productivity entry. Per-student profit at school s is:

ITy = ps — QSO(BS) — Zs-

4These assumptions are merely for simplicity. What is crucial is that the number of students is large, and that schools
have limited capacity.
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Under perfect competition low productivity schools earn zero profit, while high productivity schools
earn positive profits, the magnitude of which depends on market structure.® Finally, let I, denote

the resources schools devote to value added:
(2.3) Iy =ps— 2z —Ilg = qSC(/BS)v
i.e., value added is tuition minus expenditures on amenities and profits, all in per-student terms.

2.3. The labor market and signals of skill. Individuals are employed in a perfectly competitive
labor market where they are paid a wage equal to the market’s best estimate of their skill. Following
Jovanovic (1979) and Harris and Holmstrom (1982), we suppose information regarding worker ability
is symmetric; workers and firms have the same beliefs regarding individual skill, and both e [ciehtly
use the available information to estimate it.

The market receives two signals of individual skill. First, it observes an individual-specific measure
of learning called a graduation test. Its existence can be motivated by reference to the standardized
high school graduation or university admissions exams in existence in countries including Germany,
Malaysia, Romania, South Korea, and Turkey.® Performance in these tests strongly influences college
admissions and, eventually, job market success. Analogous motivation at a higher educational level
comes from the “job market papers” that Economics Ph.D. students distribute as they enter the
labor market. These provide an individual-specific signal of skill, and significantly influence students’
labor market outcomes.

Formally, the graduation test reflects an individual’s innate ability, her academic e [art, her

school’s value added, and an error term:
t
tis = o;+eis+ Bs + €5,

where €i, ~ N(0,07), and hence the test has precision p! = % Precision intuitively corresponds
t

to test quality. When a test is uninformative, its precision is zero; greater precision implies a more
accurate measure of skill. Precision is assumed to be finite, such that the graduation test never

perfectly measures skill.

5 The expression for profit highlights one role for amenities. Specifically, in many jurisdictions schools operate under
a zero profit constraint, and one way for schools to dissipate rents is through expenditures on amenities like nice
grounds, field trips, and so forth.
6 In some cases like Germany, these exams are not national but jurisdiction-specific.
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The second signal the market observes is the identity and therefore the reputation of the school

each student attended.” This is defined to be the expected skill of the school’s graduates:
(2.4) Rs = FE{6;|i € s} = E{ali € s} + é5 + Gs.

Thus, a school’s reputation depends on its own value added, s, on the average innate ability of
its students, E{«;|i € s}, and on their average academic e[ant, é;. This elant is determined as
an equilibrium outcome that depends upon the structure of the school system, as discussed below.
Market participants are assumed to be able to anticipate the e[edt of the school system upon
incentives, and hence they have correct expectations regarding the average elant, é;, and value
added, g, at each school.

Finally, suppose that each school has a large number of students, and hence any given individual’s

e Lort has a negligible impact upon her school’s reputation. For simplicity, this e [edt is set to zero,

ORs

8tis —
861'5 -

= 0. In contrast, a student is able to raise her graduation test score; formally, B

2.4. Wages and student effort. Log wages in the second period, w, are equal to expected skill:

(25) Wis = log(Wis) = E{0i5|ti57 Rs}a

(2.6) = Ea; +eis + Bisltis, Rs}-

Given that the cost of academic e [ant is separable from consumption, utility maximizing students
who anticipate the e [edt of academic e [adt upon future wages choose e [art to satisfy:

OE{w;s|i € s}

@.7) W(eis) = 5 g

where F{w;s|i € s} is the expected wage when admitted to school s.

For later reference, it is useful to note the e [ant that would exist if skill were observable. In this
case, the market would simply set wages equal to skill: w;s = 6;s = «; + e;5 + B, such that %—2” =1,
and (2.7) implies that e [cieht e [ont, denoted by e*, would satisfy:

Ow;ss
Oe,.’

18

(2.8) = s

~U'(e*) = §

7 We will assume that the identity of a student’s school of origin influences her compensation, as suggested by
Hoekstra (2009) and Saavedra (2008), though Dale and Krueger (2002) find mixed evidence in this regard.
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In this case students’ academic e [Lant is independent of the school they attend. In general, since
skill is imperfectly observed this level of e [adt will not be attainable. Rather, the incentive to study

will vary with the structure of the market for educational services.

3. A system of non-selective public schools

The benchmark scenario is a public school system consisting of only non-selective schools. This
means that the distribution of student innate ability is the same at every school, which would
result, for instance, if students were randomly assigned to schools. It would also hold if students
attended the school closest to them, and there were no spatial segregation in student ability. Such
extreme non-selectivity is probably not observed in practice, but it provides an analytically useful
benchmark. Further, this assumption is consistent with the lack of explicit ability-based admissions
policies observed among public schools in many countries.

The lack of competition in the market for public schools is assumed to imply that expected school
productivity is the mean productivity of all available schools: § = A\gy + (1 — X)qz. For simplicity,
suppose also that: i) all individuals have the same preferences and di Ler only by income (such that
a; = a, 0; = 9, and ¢; = ¢ for all 7), and ii) income, Y}, is independent of innate ability, «;. These
assumptions are not essential for the analysis of the public sector, but they simplify the comparison

with for-profit schools below. Next we consider individual behavior in this setting.

3.1. Individual effort. Recall that skill is given by 6,; = a; + e;s + G5, and that innate ability,
«, is not observed. The market sets workers’ wages equal to their expected skill, and its beliefs
are determined by two signals. First, the market observes the reputation of the schools students
attend. Since in this scenario schools are not selective—all have an innate ability distribution
a; ~ N(0,1/p™)—school reputation is only a function of average student academic e [aft and school
value added: R, = E{6;]i € s} = és; + (5. Second, the market observes students’ graduation test,
t =i+ eis + Bs + €b, = Ry + a; + €., measured with precision p.

In the perfectly competitive labor market considered, an individual’s wage is set equal to her

expected skill conditional upon these signals. From Bayes’ rule one has that the wage is a weighted
10



average of the two signals:®

(3.1) wis = 7%, 4 7R,
(3.2) = Rg+ W(t)a(tis - Rs)
where 7 = pa”—ipt € [0,1] is the weight assigned to the graduation test, and x(*)* = —2— € [0, 1]

is the weight attached to school reputation.’

Expression (3.1) illustrates that an individual’s wage can be expressed as a convex combination
of the two signals of skill, where the weight assigned to each signal depends upon its relative
precision. Alternately, expression (3.2) shows that each individual’s wage is set equal to her school’s
reputation plus an adjustment, 7% (¢;, — R,). This adjustment reflects the information contained
in the graduation test score. If t;; > R, then the student has performed better than the average
student at school s, and the market adjusts her wage upwards; if a student does poorly on the
graduation test, the market adjusts its expectation downwards.

These expressions make clear that the benchmark scenario does not provide first best incentives

for academic e [ant. The reason is that while a student’s e [ant can a[edt her test score, (gi— = 1),

Oejs

its e [edt on her school’s reputation is negligible (838 = 0). A rational individual anticipates this,

and the level of academic e [ant in a non-selective school system, eVS | therefore satisfies:

ow; Ow;s Ot;

(NS _ is 18 18

3.3) U'(e™” a) 6861'5 ) Bt 9o,
(3.4) = énte,

While academic e Lant is increasing in the precision of the graduation test, it is lower than the first

best (given by —¥'(e*, a) = §). The following proposition summarizes and expands these results.

Proposition 1. In a non-selective school system, students choose academic effort eN° satisfying
(3.4). This effort is lower than the first best, e*, given by (2.8). Academic effort is increasing in

the precision of the graduation test, and decreasing in a, the taste for alternative activities.

8 See DeGroot (1972), Theorem 1, Section 9.5.

9 This is a notation we will use henceforth, namely, the term 7(*)¥* = is the weight attached to signal x in

P’ +pY
pEApY+p*°

P

pT+pY+p*

a situation in which signals v, and z are also present. Similarly, we will denote 7(*¥)% =
11




Proof. The first result follows from first order conditions, —¥'(eV9, a) = 67V < § = —W'(e*, a),
d(\If’(eNS,a)-l—&r(t)o‘)

and from the fact that ¥ is concave in e [aft. The second follows from Ta =0, from
which we get 97° — —\I&,—“ < 0.

Proposition 1 highlights that while ultimately a school system may be judged by the performance
of its students, some of the factors that determine their outcomes are at least partially beyond
schools’ control. In particular, while schools can improve their value added, students’ performance
also depends upon how students allocate their time between academic and alternative activities.!”

This also suggests that the broader institutional settings in di [erknt jurisdictions can make a dif-
ference. If a neighborhood or country has in place institutions that reward non-academic endeavors
like sports, student government, or gang activity, this will detract from academic e [ant. Second, if
an educational system has poor measures of individual performance, then the market will set wages
using other observable characteristics, such as the identity of the school or the district a student
attended. In such cases, superior students from under-performing schools have no way to signal

their skill, and will therefore rationally divert e [ant toward non-academic activities.

3.2. Public school characteristics. Consider the characteristics that schools in a non-selective
public system would have if these were controlled by a median voter who selects the level of funding
per student, ps, and the level of amenities, z,, to be provided by school s. The focus is on these
two characteristics as the primary control variables because they are directly observable by parents.
Further, along with schools’ equilibrium profit levels, these choices determine value added, 3, via
the expression Iy = ps — z5 — Iy = ¢sC(0s).

In choosing these parameters, voters know that school productivity is uncertain and has expected
value § = Asqm + (1 — As)qr, where ), is the probability that school s is of high productivity. Their

formal problem is therefore:

(35) max pg zs U(pwz&ﬂs;@sWia/\s)

10 This provides one explanation for why boarding schools are sometimes preferred by parents. These schools have
better control over activities both within and out of the classroom. If appropriately designed, this environment may
enhance performance relative to a day-school where outside activities are less strictly regulated.

12



where an individual’s utility, given characteristics v; = {Y;, ¢,a,d}, is defined by:
(3.6)  Ulps, zs, I, es]yi, As) = log(Yi — ps) + 8[B(ps — 2zs — s, As) + es] + @log(zs) + ¥(es, a),
and school value added is given by:

ﬂ([, >\s) = AS/BH(I) + (1 - )\S)BL(I)
(3.7) = MOt <I) + (1= X)C71 (I) :

qH qrL

This problem can be simplified by noting two facts. First, in a public system like that in this
benchmark scenario, voters will always set profits equal to zero. Second, the level of academic e [ont
at school s, eg, is chosen by students as a function of school selectivity and expected returns in the
labor market. Given than in the present scenario schools are non-selective, individuals will choose
elont ¢V as defined in Proposition 1. These facts imply that problem (3.5) can be written as
maz p, -,U(ps; 2, 0, €Ny, M),

To work out the expenditure on value added and amenities, it is useful to define the marginal
benefit from additional expenditure on value added:

9B(Is, As)

MB(I,, As) = 6=—2%

This represents the marginal future income gain from investing in educational value added today.

It falls with increases in expenditure on value added (‘9%4713 < 0), and rises with increases in the

level of amenities, profits, and, importantly, productivity (248 > o, 2MEB - o 9MEB - (). With

this definition, the solution to the optimal school choice problem is summarized as follows:

Proposition 2. In a non-selective public school system, student effort is eV, as defined by (3.4).
The per capita expenditure on value added, 1(Y,$,\s), as a function of income, Y, the taste for

amenities, ¢, and school productivity, X\, is the unique solution to:

1 Y — I
(3.8) MB(I,, %) (1+¢)

Moreover, the expenditure on value added is increasing in income (g—{/ > 0) and school productivity,

(% > 0), but decreasing in the taste for amenities, ((% < 0).XY The first order conditions imply

1L gee Appendiz A for the proof.
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0

that the optimal first period consumption, ¢’, amenities, zs and tuition, ps satisfy:

0 _ _Y - I(¥,¢,))

(3.9) S =G, p,\) = T
(3.10) s = Z(Y.hA) = oY — I(Y, §, As)]
o 1+¢)

(3.11) pe = PV, 6, 0) = XTI 0 )

1+¢) 7
where as stated 1(Y, ¢, \s) denotes the equilibrium investment on value added. The other functions,

G(+), Z(-), and P(-) define the equilibrium level of consumption, amenities and tuition as a function

of the exogenous parameters. Importantly, an increase in school productivity, s, results in greater

0 12

school expenditure, ps, less consumption, ¢, and a lower level of amenities, z.

In summary, the analysis of a non-selective public school system highlights two margins along
which school systems’ performance might be enhanced. The first is by increasing student academic
e [ont, which could be achieved, for example, by raising the precision of an individual-specific measure
of learning like the graduation test (or creating one, if it does not exist), or by reducing the benefits
of non-academic activities. Second, school productivity could be increased. In particular, as we
have set it up, in a purely public system not all high productivity schools are utilized, and without

profits there are no rewards to further entry by high productivity institutions.

12Additionally, an increase in the taste for amenities, ¢, results in more amenities, z, greater school expenditure, p,
and less consumption. An increase in income results in more consumption and more expenditure on amenities. To
prove these, consider first the effect of productivity. If AQ increases to AL, from Proposition 2 we have:

L—1T 1 1

= - 0.
149 MBIY,6,70),X0)  MBI(Y, ¢, ), \)
From this we get:
1 1 Io— 11
s1 — Cs0 = <0,
Cs1 — Cs0 1+6
I — I 0]
s1—2s0 = Iop—1T =—(Ips— 1) <0,
Zs1 — Zs0 0 1+1+¢ 1+¢(0 1)
_Li—1p
Ps1 — Pso = 1+¢ >0

The effect of amenities is a straightforward substitution effect, while the effect of income follows from the fact that all
goods are normal.
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4. Introducing competition via non-selective, for-profit schools

One widely discussed way of improving school system performance is by allowing competition
by for-profit schools. Our framework illustrates that to be eledtive, such a reform needs to raise
student academic e [oft and/or improve school productivity. To highlight the distinction between
these margins, this section considers a fully private market in which for-profit schools are also
required to be non-selective (selective schools are analyzed in the next section). The bottom line is
that in this case our framework is consistent with Friedman’s (1962) intuition: competition raises
average school productivity and improves learning. In short, a first result in this section rea Lrmbk
that school productivity is one of the factors that can drive competition in educational markets,
with beneficial e [edts.

On the other hand, a purely private system also tends to exacerbate inequality because wealthier
students purchase more education, and hence future income depends upon both students’ innate
ability and the income of their parents. To address this issue, Friedman recommended the intro-
duction of a voucher system that would ensure that all individuals purchase a minimum level of
educational services. A second result in this section is that aside from achieving greater equality, a
voucher system increases the incentive for high productivity schools to enter and serve students at
the lower end of the income distribution.

To illustrate these points, this section continues to assume that students vary only with respect to
income, Y € (0, Y™) which is assumed to have a continuous distribution, F(-), with F(Y™%) =
1. Income is assumed to be independent of ability, such that even if there is sorting by income,
the distribution of innate ability is the same at all schools. Given that schools are non-selective,
combined with the separability of academic e [ardt and skill, implies that the introduction of for-
profit suppliers provides no additional information regarding an individual’s innate ability. Hence,

the equilibrium e [ant will still be eV as given by Proposition 1.

4.1. Unsubsidized for-profit schools. Consider a market consisting of n unsubsidized for-profit
schools, with ny < 1 high productivity schools, and hence n—ny low productivity schools. The fact
that high productivity institutions are in short supply implies they earn positive profits II(ny) > 0,
while low productivity schools’ are (normalized to) zero. When II(ng) > 0 there is an incentive for

high productivity schools to enter the market; the level of profits provides a measure of its intensity.
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Since value added and amenities are normal goods, higher income individuals desire more of
these, and schools will therefore be segregated by income. Further, since high productivity schools
can provide more value added, higher income students will outbid lower income ones for these. This
implies that the scarce supply of high productivity schools will serve high income individuals first,

namely all individuals with income Y > }7, where:
(4.1) ng=1-F(Y).

The low productivity schools serve students with income Y < Y. For this to be an equilibrium,
it must be the case that the individual with income Y (nz), who is on the margin between a high
and a low productivity school, is indiLerent between the two. The utility of this student at a low

productivity school (from expression 3.5) is given by:

Ur (ng) = maxy . U(p, 2,0, eNS]f/(nH), 0).
Her utility at a high productivity school is:
4.2) Ung (ng, 1) = max, . U(p, 2,11, eNSDN’(nH), 1).

If profits were zero in both cases, utility would clearly be higher at the high productivity school
(Ug (ng,0) > Ur(ng)). Since utility is monotonically decreasing with profit, there exists a unique

profit function, II(ny) > 0, such that:

(4.3) U (nu) = Un (ng, M(nm)) -

Furthermore, as ny increases, II(ny) falls until II(1) = 0, and hence high productivity schools’
profits decrease with the entry of more high productivity schools, reaching zero when they cover the

market. The properties of this equilibrium are summarized in Proposition 3.

Proposition 3. Suppose individuals vary only with respect to income, and that income is

uncorrelated with ability. Then, there exists an equilibrium for privately supplied schooling where:

(1) All students with income Y (ng) or greater attend the high productivity schools, where Y (ng)

is determined such that ng = 1 — F(Y(ng)). The equilibrium profit of high productivity

schools, Tl(ng), satisfies (4.3) and is strictly decreasing with ng, with II(1) = 0 (the top
16
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Figure 4.1. Profit as a Function of Entry by High Productivity Schools

segment in Figure 4.1 illustrates that profits are monotonically decreasing with the number
of high productivity schools).
(2) An individual with income Y chooses the school that charges price py, offers amenities zy,

and supplies value added By satisfying:

(44) zy = Z(Y - 7TY7¢)7 )\Y)7
by = P(Y_TFY7¢7 AY)

(4.5) By = BUY -7y, ¢, Av),\y)

where Ay = 1 and my = Il(ng) if Y > Y (ng), and both equal to zero if not.

In contrast to the fully public system, therefore, the private system entails the e Lcieht use of
all available high productivity schools. While the rents in this system take away resources from
amenities and value added, these would be dissipated with the entry of high productivity schools.

In addition, as in Epple and Romano (1998), the market is stratified by income, with higher
income individuals consuming more amenities and value added. In the case of amenities, which are
pure consumption goods, this may not be a major concern. However, in the case of value added,
stratification by income implies that if two individuals have the same innate ability, then the one

with wealthier parents will consume more value added and have higher future income. Thus, a fully
17



private system tends to reinforce the inter-generational transmission of inequality. Friedman (1962)
recognized this problem, and recommended that all students be o [erkd vouchers that could be used

only for the purchase of educational services.

4.2. Vouchers. To explore the consequences of this, consider a system in which each student is
given a voucher of value V that can only be used to buy school services from a private provider.
The system raises revenues via a constant marginal tax, v, distributing them equally such that the

voucher per student is (recall the student population is normalized to 1):

Ymraﬂ')
V:/ vxyx f(y)dy =Y,
0

where Y = E{Y} is mean income.'® In practice voucher systems sometimes require that schools
run only on the voucher subsidy, and sometimes they allow them to charge supplementary tuition.
We consider a case in which tuition payments are allowed; it will be clear how our results apply to
the case with no add-ons.

In comparison to a fully private system, a voucher scheme thus has two e [edts. First, it constrains
some lower income individuals to consume more education than they would otherwise; second, it
redistributes income toward the less wealthy. Formally, the notional income of an individual as a

function of her exogenous income Y and the voucher amount is:

YUY, V) = V+ <1—¥>Y

_ y+v<1_y>.
Y

To work out the e [edt of vouchers, consider first the case where there are only low productivity
schools. Figure 4.2 illustrates the relationship between income, notional income and tuition in this
case. The pre-voucher scheme income, Y, appears as the 45 degree line, with Y¥(Y, V') having an
intercept at V, the value of the voucher, and a flatter slope due to the redistribution of income
toward individuals with Y < Y. Let P(YY(Y,V),#,0) be the willingness to pay under vouchers,
which Figure 4.2 illustrates is likewise flatter than P(Y, ¢, 0), due to redistribution. Denote YV’

the pre-redistribution income at which an individual would voluntarily pay a tuition equal to the

13 One could also consider voucher amounts that vary by student income rather than being uniform, both are observed
in practice. For a treatment of ability-contingent vouchers, see Epple and Romano (2002).
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Figure 4.2. Income versus Tuition: Private versus Voucher System

voucher at a low productivity school:
(4.6) P(Y'(YVEV),0,0) =V,

i.e., an individual with income YV~ would be willing to pay tuition equal to the voucher even without
voucher funding (though net of the redistribution). Hence, even though low income individuals
would choose more education than they would without redistribution (P(Y*(Y, V), ¢,0) > P(Y, ¢,0)
for incomes below the mean), at the lowest income levels given by Y < YV, individuals would still
prefer to consume less education than V. Thus, to address inter-generational inequality, vouchers
necessarily constrain the choices of the lowest income individuals.

The separability assumption also implies that individuals with incomes Y < Y% consume the

same level of amenities and value added, given by:

2P = Zyv(YVE V), ,0),

BVL = B(I(YU(YVLu V)’ d)v 0)>O)

In short, at low incomes parents consume more education under vouchers, partially due to redis-
tribution (the diCerence between P(Y,¢,0) and P(Y"(Y,V), #,0) in Figure 4.2), and partially due

to the minimum expenditure constraint. For incomes above YV, individuals are willing to pay
19



High Productivity School

Unsubsidized Private Schools

“

=) Low Productivity
- N G G School
(o] P
S /”’,,
5 - (_/
& -
a d

Voucher System
