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Abstract

Centralized criteria for university admissions, based on prior academic indicators and
family income, entail implicit tradeoffs between aggregate output, distribution and
intergenerational mobility. To identify these tradeoffs, we define and calibrate a formal
model of a centralized university that both screens its graduates and enhances their human
capital. We then simulate the effect of varying its admissions criteria, finding that:
affirmative action can achieve large gains in intergenerational mobility at little cost in
forgone output; lowering admissions requirements reduces wage inequality and inhibits
intergenerational mobility; and immigration of unskilled labor increases both inequality

and mobility if native output is maximized.
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| ntroduction

Universities, especialy public universities, rarely take a market-based approach to student
admissions. Rather than opening their doors to anyone willing to pay the cost of an
education, they typically screen prospective applicants on the basis of high-school records,
aptitude test scores, matriculation grades and other prior indicators of academic ability,
while subsidizing the tuition of some, or all, successful candidates. Such policies are often
justified on efficiency grounds, as increasing the contribution of a university education to
the total output of the economy.? However, they also affect the distribution of income
within cohorts and the correlation of income across generations, implying that a choice of
admissions policy entails tradeoffs between output, distribution and mobility.>

In this paper we investigate these tradeoffs through a forma model in which peer-
group externalities in the labor market for college graduates provide the economic basis for
applying academic criteria to regulate university admissions.* To focus the analysis on
aggregate measures of welfare, we stipulate a centralized university system that offers a
uniform course of study towards a single degree, and sets entrance requirements that are a
function of prior academic achievement and socio-economic background. Young adults
who meet these entrance requirements decide whether to attend university and earn a
degree with a probability that is correlated with their human capita,®> or enter the
workforce immediately as non-graduates—basing their decisions on their anticipation of
future wage rates. Earning a degree opens the door to graduate occupations and
proportionately increases graduates human capital. However, because employers cannot
precisely monitor individual productivity, graduate workers earn a lifetime income that is
proportiona to a weighted average of individual human capital and the average human
capital of all graduates.® In equilibrium, young adults’ initial anticipation of future wages

matches actual wages determined by supply and demand in the labor market.



The model is calibrated to observed benchmark values of college enrolment shares,
graduation rates, wage levels, and correlations between parental income, aptitude test
scores, university grades, and filial income. Simulated variation of the university’s
admissions policy then provides quantitative indications of the tradeoffs between output,
distribution and mobility implicit in different admissions criteria—initially for an economy
with a fixed population, closed to migration. We then extend the analysis to alow
immigration of non-graduate immigrant labor in fixed quotas under two aternative
political regimes that respectively maximize domestic and native output per capita.

We find that lower admissions standards, by lowering the return to higher education,
reduce wage inequality within cohorts,” but at the same time aso inhibit intergenerational
mobility. Mobility is best served by combining stringent admissions criteria with income-
based affirmative action, which gives the most help to talented applicants from less
advantaged backgrounds.® Moreover, large gains in social mobility can be achieved with
little cost in forgone output, because of the small productivity differential between the
infraemargina applicants from affluent backgrounds who are displaced by affirmative
action, and the extramargina applicants from disadvantaged backgrounds who benefit
from it.° This tradeoff between distribution and mobility implicit in the choice of
admissions criteria, recalls Checchi et al.’s (1999) characterization of Italy as more equal
but less mobile than the United States, which they attribute to its egalitarian university
system. In an economy open to migration of non-graduate labor, the same tradeoff is
implicit in the selection of political goals. Maximizing domestic output per capita entails a
large expansion of higher education, resulting in a more equal but |ess mobile economy for
the native born than maximizing native output per capita, which is achieved by restricting

growth in higher education.’®



The paper is organized as follows: Section 1 describes the anal ytical model. Section
2 calibrates it to observed empirical values. Section 3 compares different admissions
policies, quantifying the tradeoff between output, distribution and mobility; and Section 4

concludes.

1. Description of the model

We posit an economy with a fixed population of households in which parents
automatically bequeath innate abilities to their children and invest resources in their early
education. Children reach young adulthood with a record of achievement that provides an
imperfect indication of their abilities, and may then apply to study at a university that
confers a single uniform degree contingent on passing a final examination. The
university’s admissions criteria are based on this record of achievement and, possibly,

parental income.

1.1 The household, before applying for university studies
Consider an economy with a continuum of households of measure one, indexed by i, each
comprising a parent and child. The parent is endowed with a (lifetime) income y; that is
distributed lognormally in the population, Iny; ~ N (¢4 ,ayz). She passes on to her child an
unobservable innate ability a; , and invests resources b; in her child’s early education. We
assume that the child’ s ability is correlated with her parent’sincome, and to fix ideas posit
Ing; =Iny;+ uy (1)
where U, is an i. i. d. disturbance term, normally distributed with variance o’ and zero
mean. Assuming further that parental utility is a logarithmic function of consumption and
education spending, and that parents cannot borrow against their children’'s future

income,** parents spend a fixed proportion of their income on children’s early education



bi = Jyi )
where § is a common constant.*® The child’s innate ability and her parent’s investment in
her early education together determine the (unobservable) level of her human capital upon
reaching university age:

Inhy = A+ Ing + yinbj= A+ yIno + (1+pIny + Uy 3
where A and y are constants, and (1) and (2) are used to substitute for a; and b;. It follows
that In h; is also normally distributed, with mean and variance

= A+ yIns + (1+7) u (4)

o’ = (A+p°qf + on (5

Although human capital is not directly observable at this stage, there are indirect
indicators that are available—high school grades, matriculation results, psychometric test
scores, and so on—which we assume are summarized by the variable t;

ti = Inh + (6)
where ugisi.i.d., and follows anormal distribution with zero mean and variance oy. Then
after repeated substitution,

i =A+yIno + (L+y)Inyi + Us + Uy (7
so that tj is also normally distributed, with mean and variance

= A+ yInsg + (1+y)uy = i (8

O't2 = (1 + 7/) 2(Tyz + O'ua2 + Uutz (9)

1.2 Theuniversity system

There is a single university (or university system) in the economy that offers a single
degree course lasting Te years, for which it charges a fixed fee P that exactly equals the
cost of tuition, and sets admissions standards and graduation requirements.®* Graduation

opens doors to jobs that require a college degree, and enhances one’'s human capital by a



factor of f>1, i.e, a person entering university with human capital h; exits upon
graduation with human capital S h; .** For simplicity, we assume that acquiring a university
degree is a dichotomous variable—employers do not look at final grades, and studying at
university without graduating has neither positive nor negative value in the labor market.™

The university publicly sets admission requirements that are a function of the
indicators t; and y;, which are assumed to be observable both by the applicant and by the
university. To fix ideas we focus on linear admissions criteria of the form

gt +(1-@Iny; > 0 (10)
where the threshold parameter 6 can be thought of as determining the size of the higher
education sector, while the parameter ¢ determines the composition of the student body.
We assume that ¢ is non-negative, so that the left-hand side is (at |east weakly) increasing
int;, but parental income may affect admissionsin different ways. We consider three types
of admissions policies. A university system of fixed size geared to maximizing the
expected earnings of its students, ranks applicants by expected human capital, conditional
on test scores and parental income; this implies weighing parental income positively and
setting ¢< 1.%° A university system committed to ranking applicants purely “on merit”
weighs only test scores and ignores parental income, setting ¢= 1. And a university system
that pursues a policy of income-based affirmative action weighs parental income
negatively, corresponding to ¢> 1 in our formulation.

To graduate, each student must pass a final examination at the completion of her
studies. The grade she earnsis a stochastic function of her human capital

s =Inh + ug (11)
where the i.i.d. ug are normaly distributed with zero mean and variance oy; and a
minimal grade of s is required to graduate. Substitution reveals that s is normally

distributed with the same mean ast and h, us = 4 =, and with variance:



ol = (1+;&2 0'y2 + ol + oue (12
It follows that the joint distribution of the four variables In'y, In h, t and s is
multivariate normal, and the correlations between pairs of these variables satisfy the

following equations.

A= (1+7) oyl o (134)
s = 1+ oylos (13b)
A = L+ oyl on (13c)
Prs = Oh/ Os (13d)
P = on/ oy (13¢)
ps = onl[ot o8] (13f)

1.3 Production and the labor market

We assume a small, open economy with competitive labor and product markets in which a
continuum of firms produce a single homogeneous good using two types of human capital:
graduate and non-graduate. All firms have the same constant-returns-to-scale production
function:

Y; = F (Hn, Hg) (14)
where Hy; is the amount of non-graduate human capital employed by firm j, and Hg is the
amount of graduate human capital it employs. Competitive labor and product markets
ensure that all firms pay the same wage rate per unit of human capital, by type of human
capital; and constant returns to scale imply that total production in the economy can be
represented as a function of total non-graduate and graduate human capital, H, and Hg

Y = F(Hn, Hg) (15)
The notional annual wage rates per unit of human capital, w, for non-graduates and wy for

graduates, are then set equal to the marginal productivity of the two types of labor:



Wh = JF / AH, (16)

Wy = JF | OHg (17)
As F is homogenous of degree one, there is a one-to-one correspondence between the ratio
of graduate to non-graduate human capital, H,, / Hg, and the wage rates w;,, and wj.

We assume that the productivity of a worker in a non-graduate job is directly
observable and proportional to her human capital h;, implying that non-graduate i earns an
annual income of wyh; . Thus young adults who choose not to attend university work for T,
years'’ and earn alifetime income of

Yni= hiwp[1—exp(—r Ty)] /r (18)
while those who choose to attend university but fail to graduate, work for T, = T,— Te
years, and earn alifetime income of

Yi= hw,[l—exp(—r Ty]/r (29)
Graduate workers are assumed to produce output that is less tangible, and so their
individual marginal product capital is only gradually revealed to employers. To fix idess,
we posit that a graduate worker’s lifetime income is proportiona to a weighted average of
her own human capital, # h; , and of the average human capital of al graduate workers in
her cohort, 3 hy'®

Yo = [aBhi+(1-a) Bhe] wy[1-exp(—Tw)] /T (20)
where 0 < a < 1 isafixed parameter, r isacommon household discount factor, and Ty, is

the number of yearsto retirement after attending university, as above.

1.4 The application decision
We now consider the application decision of a prospective university candidate, and as
admissions requirements are public knowledge, we consider only the decisions of

prospective applicants who meet these requirements. We assume that all candidates are



risk neutral and seek to maximize the expected present value of their lifetime income. At
the time of application, each applicant knows her parent’s income y;, her prior test score t;,
the university’s admissions and graduation requirements, 4, ¢ and s, and the tuition fee P.
In addition, she forms anticipations regarding the average level of graduate human capital,
B hy?, and future wage rates, w,,° and wy®, that will obtain when sheisin the workforce. We
assume that al applicants share the same anticipations, and denote by « = (W, wy’, hy°) the
vector of these anticipated values. A young adult whose values of y; and tj meet the
university’s entrance requirements will apply if her expected net income from studying is
greater than her expected net income from not studying, conditioned on these values.
Denote by f (Iny, In h, t, s) the joint multivariate normal density function of Iny, In h, t and

S. Then individual i expects to gain from attending university if

T{ JS’Yfi (@) (Iny,,Inh,t, ,s)ds+]gYgi (@) (Iny,,Inht,,s)dsdInh—P > Y, (@) (21)

—00 —00 §

where Y5, Yni and Yy , defined by equations (18), (19) and (20), depend on the anticipated

values Wy’ wy® and hg®.

1.5 Equilibrium

Equation (21) and the admissions requirement (10) implicitly define for each level of
parental income y; a threshold score t (yi ; @) contingent on wage and human capital
expectations, such that an individual with parental income y; applies and is accepted for
university studies if and only if her test score exceedst (v ; w). The density of children

with human capital h who graduate from university isthen

o0 0

py(ho)=] | ]Ef(lny,lnh,t,s)dsdtdlny (22)

—oot(y;@)

The density of children with human capital h who attend university but fail is:



(of(h;a)):T T Js'f(lny,lnh,t,s)dsdtdlny (23)

—oot(y;@) —0

And the density of children with human capital h who do not attend university is

o t(y;®) o

(Dn(h;w):j f jf(lny,lnh,t,s)dsdtdlny (24)

—00 —00 —00

Hence in a stationary steady state, the average level of human capital among graduates is

given by:
hy = [he,(hew)dn / [p,(hw)dn (25)

In equilibrium we require that the anticipated value of hy equals its realized val ue:’® and

the actual wage rates w,, and wy implied by the ratio of non-graduates to graduates
Ho/Hg = [(Te+Tw) [ho,(hw)dh + Tu [he, (he)dh]/[TuB [he,(hw)dn] (26)

conform to the anticipated wage rates, w,*and w2

2. Calibration

Cdlibrating the model to observed empirical variables provides a quantitative indication of
the tradeoffs between output, distribution and mobility implicit in different admissions
policies. The four variables In(y), In(h), t and s are assumed to have a multivariate normal
distribution, where parents’ income, children’s admission test scores and final test scores
are observable, but human capital is not. The parameters of the distribution—the means
and variance-covariance matrix—are related to observed empirical values, as follows:

e The mean and variance of the logarithm of parental income, 24 and ayz, are

derived from the distribution of wages in the age category 35-54. Median
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household income equals $28,750, implying a value of z, = 10.266, and
average income is $37,327, implying ay2 =0.522.

e The margina distributions of prior test scores and final exam grades are
assumed to be standardized normal, with z4 = us = 0 and o° = o = 1. This
implies that the logarithm of human capital, un, also has zero mean.

e The correlation between prior test scores and final exam grades, pts, IS Set
equal to 0.5, which approximates the correlation between SAT scores and
first-year college grade-point-averages (Bridgman, McCameley-Jenkins and
Ervin, 2000).%

e The correlation between parental income and prior test scores, py, is set
equal to 0.25—near the higher end of the range of empirical estimates of the
correlation between parental income and SAT scores, which vary between
0.17 to 0.3 (Hearn 1984, 1991; Owen 1985; Alwin and Thornton 1984;
Paulhus and Shaffer 1981). We choose a value near the higher end because
in the model py: represents the correlation between family income and SAT
scores in the population as a whole, while actual SAT scores are available
only for high school graduates considering college studies.

e The ability to interpret reported correlations between parental income and
college grade-point averages in the population as a whole is undermined by
the wide variation in grading standards. We assume that college grades have
the same correlation with parental income as SAT scores, i.e., pys = pyt =
0.25.

The remaining entries of the variance-covariance matrix—on’, ony, oh, and ohs—can then be

calculated directly from these values.?
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Continuing the calibration, we set the household discount rate equal to r = 5%; the
number of college years T. = 4; the number of working years after college T, = 40; and

tuition (and other direct costs of a college education, excluding lost earnings) P = 20,000.%*

Production is assumed to follow a Cobb-Douglas function of the form Y = AgH™"H? . We

set v = 0.44, equal to the share of college graduates in total labor income, and choose Ag
and 8 to fit the average wage level in the population.?® Combining this value of » with the
actual share of college graduates in each cohort—approximately equal to 28%—implies a
ratio of the average wages of college graduates to non-graduates of 2.02, which is very
close to its actual value.® To complete the calibration of the benchmark case, we assume
that admissions are based solely on test scores, and set the entrance threshold ¢ = —0.1 (one
tenth of a standard deviation below the mean), and the final pass score s equal to 0.3 (three
tenths of a standard deviation above the mean), so that the share of college enrollees in
each age-group equals 55%, which is the actual share of individuals with more than 12
years of schooling in the 35-54 age category, in the United States; and the ratio of college
graduates to enrollees equals 50%, again approximately equal to its value in the United
States. Finally, we set o = 0.75, and obtain an intergenerational correlation of income of
0.38, which iswell within the range of estimated values for the United States (Solon, 1992;

among others) and Britain (Atkinson, 1980).%’

3. Simulation results

We simulate the model initially assuming that the economy is closed to migration and has
a fixed population, and then extend the analysis to allow immigration of a quota of non-

graduate workers. Three types of admissions policies are simulated in each case:
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(1) Output maximization policies that rank applicants according to ther
expected human capital, which corresponds to setting a value of ¢ =0.84 in
equation (10);

(2) Policies that rank applicants according to admission test scores (¢ = 1.00);
and

(3) Explicit affirmative policies that gives positive weight to economic
hardship, where we specify, in symmetry to (1), that ¢ = 1.16.%

For each type of admission policy we vary the minimum requirement 6, thus varying the
number of college students and graduates in each cohort, and calculate mean income, the
admission rate, the Gini coefficient, and the intergenerational correlation of income for

each value of 6.

3.1 An economy closed to migration

In an economy closed to migration, increasing the number of college students, hence of
graduates, increases the stock of graduate human capital while decreasing the stock of non-
graduate human capital, thus lowering the wage ratio (per unit of human capital) between
graduates and non-graduates. This appliesto all three types of admissions policy.

Figure 1 describes the effect of admissions criteria on output, showing output levels
as a function of college enrolment for each of the three types of admissions rankings:
expected human capital, test scores and affirmative action.”® Output is maximized overall
by maximizing expected human capital, which is achieved by admitting just under 45% of
each cohort to college studies. For other types of admissions policies the output
maximizing admissions rate is dightly higher. Unrestricted access to higher education
reduces mean income, as individual schooling decisions are not efficient—weaker students

ignore the negative externalities they generate for other graduates, and too many are
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willing to risk failure, though figure 1 indicates that efficiency losses from setting
excessively lax admissions requirements—without lowering graduation requirements—are
moderate, up to 0.4% of national product.®*® However, overly restrictive policies that shrink
higher education far below its optimal size can reduce output substantially. Efficiency
differences between the three types of admissions policies holding constant the share of
college students are smaller, with affirmative action achieving nearly 99.9% of maximum
output at its peak.

Figure 2 highlights two key points regarding the impact of admissions standards
on intergenerational income mobility. First, affirmative action has a strong positive effect
on income mobility, as might be expected: it results in substantialy lower correlation
values than other admissions policies that do not favorably treat applicants from
disadvantaged backgrounds. Second, under each of the three policy types, raising
admissions standards increases mobility (i.e., reduces the intergenerational correlation of
incomes). Higher standards that reduce college enrolment rates increase the return to a
college education, which especially benefits higher-ability applicants from low-income
families. This indicates a tradeoff between broad access to higher education and the greater
equality of opportunity implied by alower intergenerational income correlation.

Figure 3, combining the findings of figures 1 and 2, describes the tradeoff between
output and income mobility implicit in the three types of admissions policies under
consideration. The three possibility frontiers in figure 3 highlight our previous results:
although output is maximized when applicants are ranked by expected human capital,
affirmative action nearly achieves maximum output, while offering substantial gains in
intergenerational mobility. The envelope of the three curves indicates that there is only a
limited tradeoff, in practice, between output and mobility. Maximizing output under

affirmative action achieves a level of output and a degree of mobility that can only be

14



improved upon at significant marginal cost: both the shadow price of an increase in
mobility in terms of lost output, and of increased output in terms of lost mobility, are
substantial.

Figure 4 describes the effect of college enrolment on equality of the wage
distribution, measured on the vertical scale as a decline in the Gini coefficient. Lowering
admissions standards, and thus increasing college enrolment, decreases the wage ratio
between graduates and non-graduates and achieves a more egalitarian distribution of
wages. Combining this with the results described in figure 1, we find that increasing the
scale of higher education beyond its output-maximizing scale implies a tradeoff between
output and equality of the wage distribution, shown in figure 5; beyond this point,
achieving amore egalitarian distribution of wages entails some loss of output.

The effect of college enrolment on the distribution of wages and on intergenerational
income mobility, described in figures 2 and 4, are combined in figure 6 to highlight the
tradeoff between mobility and distribution implicit in the choice of admissions criteria
Relaxing admissions standards to higher education, without lowering graduation
requirements, has the dua effect of promoting a more equal distribution of wages, by
reducing the college wage premium, while restricting the opportunity for intergenerational
income mobility. A restrictive admissions policy, especially when combined with income-
based affirmative action, provides greater opportunity for high-ability children from low-
income families, though at the same time widening the gap between success and failure.
This recalls Checchi et a.'s (1999) observation that “... a centralized and egalitarian
school system may not help poor children, and may take away from them a fundamental

tool to prove their talent and to compete with rich children.”
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3.2 Migration
Assume now that there is a perfectly elastic supply of non-graduate labor at a wage rate
that is significantly lower than the domestic non-graduate wage. The government allows a
quota of non-graduate immigrants to enter the country, and we assume that the distribution
of human capital in the immigrant population is the same as in the native population
(before college graduation). Tables 1 and 2 compare the performance of the economy
under two alternative political regimes, which differ in the weight each attaches to the
welfare of immigrants. Table 1 assumes that—in each type of admissions policy—entrance
requirements are set so as to maximize domestic output per capita, implicitly treating the
welfare of immigrants and of the native born equally. Table 2 assumes that per capita
output of the native-born population is maximized, thus ignoring the welfare of
immigrants. Each table considers the three types of admissions policies for each of four
different quota levels: 0% (the closed economy case considered above), 5%, 10% and 20%.
Performance measures include native and domestic per capita output, college enrolment
rates, Gini coefficients, and intergenerational income mobility in the native population.
Turning first to table 1, we find that opening the economy to migration while
maximizing domestic output per capita slightly increases native output per capita while
slightly reducing domestic output per capita, under all three types of admission policies.
Domestic output is maximized through alarge expansion of college enrolment in the native
population, which aso increases enrolment rates for the domestic population as a whole.
This expansion of the higher education sector keeps graduate wages from rising and results
inonly slight variation in the Gini coefficient and in intergenerational mobility. Comparing
the three types of admissions policies when domestic output per capita is maximized, we

find that the basic patterns of the no-migration case are retained: Ranking applicants by
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human capital achieves small gains in output in relation to the other admissions policies,
and entails some loss of social mobility.

Maximizing native output per capita produces very different results, presented in
table 2. As might be expected, both the rise in native output and the fall in domestic output
are steeper, compared to table 1. The greater rise in native output is the result of the small
rise in college enrolment among the native born, and its consequent fall as a percentage of
the population at large, which increases the return to a college degree. Immigration of non-
graduate labor benefits the native born who earn a college degree, while harming those
who do not. This generates large increases in inequality both among the native born and in
the population as awhole, reflected in substantial increases in the Gini coefficient under all
three types of admissions policies. At the same time, maximizing native output increases
intergenerational income mobility in the native population, substantially reducing the
correlation between the incomes of parents and their children under all three types of
admissions policies. Comparing the three types of admissions policies when native output
IS maximized, we find that, in this case, migration dightly magnifies the differences
between policy types, increasing the advantage of human capital maximization in creating
output while at the same time increasing the advantage of affirmative action in promoting
intergenerational mobility.

Finally, comparing the two political regimes, we find that while the choice of social
goals has some effect on total output—though the difference never exceeds one percent—
its greatest effect is on distribution and mobility. It presents a sharp tradeoff between the
more equal but less mobile policies of maximizing domestic output through large
expansion of college enrolment on the one hand, and the less equal but more mobile
policies of maximizing native output through restricted growth in higher education on the

other hand.
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4. Concluding remarks

In this paper we considered how centralized criteria for university admissions affect
aggregate measures of output, distribution and mobility, in the context of aformal model in
which peer-group signaling externalities in the labor market for college graduates generate
excessive demand for college places. Restricting college admissions on the basis of prior
indicators of student ability can then increase output per capita, though also increasing
inequality in the distribution of income, as it increases the gap between graduate and non-
graduate wages, and affecting intergenerational income mobility.

Calibrating our model to observed empirical values provides a quantitative
indication of the tradeoffs between output, distribution and mobility implicit in different
admissions policies. We find that moderate affirmative action policies that give applicants
from low-income families an edge in admissions, without overly increasing college
enrolment, can achieve large gains in intergenerational mobility with very little loss of
output. Large increases in the number of college students, with or without affirmative
action, generate a more equal income distribution but reduce intergenerational mobility.

These results pertain to an economy closed to migration. The effect of opening the
economy to non-graduate immigrant labor depends on the social goals that are pursued. If
immigrant welfare is weighed similarly to native welfare, so that the government seeks to
maximize domestic output per capita, college enrolment is dramatically increased.
Conversely, if the welfare of immigrantsisignored, and the government seeks to maximize
native output per-capita, growth in higher education is more restricted. Consequently,
maximizing domestic output per capita results in a more equal but less mobile economy

than one in which native output per capitais maximized.
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! Of course, other considerations aso affect student admissions: ethnic diversity,
geographic location, athletic ability, community service, and so on.

2 Stringent admissions requirements encourage high school students to invest effort in their
studies (Costrell, 1993, 1994; 1997); compensate for peer-group externalities among
students (Epple, et al., 2000; Betts, 1998; Loury and Garman, 1995); countervail capita
market imperfections that work against able children from low-income families studying in
university (Fernandez and Gali, 1999); and if universities can better assess the conditional
probability of graduation that the students themselves (Arrow, 1973), admissions
requirements prevent weaker students from misguidedly embarking on a course of study in
which they have little chance of graduating—for their own benefit, and for the benefit of

taxpayers when education is subsidized.

3 Bertocchi and Spagat’s (1998) positive formal analysis of the development of education
systems elaborates on the role of educational hierarchiesin perpetuating class distinctions.

* Thus our analysis abstracts from—and complements—alternative rationales for stringent
admissions requirements, indicated in note 2: capital market imperfections, the need to
motivate high school students; peer-group externalities in the education process; and the

university’s better judgment or information.
> This follows Arrow’ s (1973) characterization of the university asa“double filter.”

® Hence weaker students, ignoring the negative externalities they generate for other
graduates, may be willing to pay the cost of their education even when it is not socially

efficient for them to attend university.

" This is consistent with Costrell’s (1994) result, but varies from Betts (1998) finding that
raising standards benefits the two ends of the income distribution: the most and the least
able. Betts' result derives from his assumption that, although individuals have different
productivity levels, wages are solely a function of formal qualifications. Stiglitz’'s (1975)
seminal contribution analyzes the positive political economy of screening in education, and
compares the efficiency of politically determined and market-based screening standards.

8 This is income- or class-based affirmative action rather than the more common race- or
ethnically-based policies. As Cancian (1998) has shown, while there is considerable
overlapping between the two criteria in the United States, “... class-based affirmative
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action would result in a substantially different pool of eigible individuals ...” Aswe hold
graduation requirements constant, and only vary entry requirements, our analysis ignores
“mismatching” effects addressed by Loury and Garman (1993), who find that blacks “who
attend the most selective colleges and perform less well because of mismatching would

have had higher earnings had they attended the somewhat |ess selective group of schools.”

® Our focus on the impact of education on income mobility is also related to semina work
on investment in human capital and mobility by Loury (1981), Bénabou (1996) and
Durlauf (1996); Hassler and Rodriguez-Mora's (2000) analysis of the impact of
accelerated technological change on intergenerational mobility; lyigun (1999), on
promoting mobility in early stages of economic development by allocating sufficient
public resources to elementary and high school education to offset the effect of parental
inputs; and Judson’s (1998) analysis of the alocation of resources to primary education,

which links microeconomic and macroeconomic perspectives on the role of education.

19 This adds another dimension to Razin and Sadka's (1995) work on migration, which
contrasts the fiscal effects of unskilled and skilled immigrants on the native population.

1 We assume that this capital market imperfection cannot be resolved.

12 Parents have some indication of their children’s ability, but this does not affect their
investment in human capital: the logarithmic functional form reflects an agnostic position

on whether parents invest more in “stronger” or “weaker” children.

13 Extending the analysis to allow fees also to depend on test scores and parental income, P
= P(t;, yi), with negative values of P indicating a stipend, and P alowed to increase in y;
and decrease in t;, is straightforward, but we found it had little effect on the results,
presumably because of our assumption of perfect capital markets for funding college costs,
and because college fees are relatively small compared to lifetime income. Analyses that
assume university costs are self-financed highlight the potential for test-based stipends to
increase efficiency when capital markets are imperfect (Fernandez and Gali, 1999).
Relatedly, Danziger (1990) and Epple et al. (2000) have shown that it is in the interest of
individual decentralized universities to charge lower tuition to students with high ability
because of the positive externalities they are perceived to generate for other students.

% The model is readily extended to allow for A to be affected by the quality of the student

body and by the university’s graduation requirements (the more stringent the requirements
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the greater the productivity gain.) This does not enter our analysis because we do not vary
graduation requirements, and because peer group effects are taken to influence labor
market outcomes through the signaling effect, rather than by increasing the productivity of
the education effort.

1> These assumptions can also be relaxed without changing the essence of our results.

18 This follows from the model, as we show in detail in the appendix, where the conditional
mean of the logarithm of human capital E (In h; | t;, In yi;) is shown to be a linear function
of the prior test score t; and of the logarithm of parental income Iny;. It is also supported by
empirical findings, eg., that first-year college grades are positively associated with
parental socio-economic status after controlling for psychometric test scores (Aitken, 1982;
Kane and Spizman, 1994; among others). Of course, non-linear admissions procedures

could also be considered.

" Except for the decision to attend university, the supply of labor is assumed to be
inelastic.

8 Typically, a graduate entering the workforce is an unknown quantity and receives a
wage equal to the average margina productivity of skilled workers in her cohort. Over
time her individua qualities are revealed and she earns a saary that more closely

approximates her individual marginal product.

9 There exists such a value if the right hand side of (25) varies continuously with the
anticipated vaue of hy®, which is satisfied if the density function f is non-atomic, and if
hy(hg®) > hy® for small values of hy®, and hy(hy") < hy® for large values of he. This value is
unique if (25) implies that hy is decreasing in hy®. This seems intuitively reasonable, as the
higher the value of hy® the greater are the gross benefits of a university degree and the

wider isthe applicant pool, which lowers the realized level of hy.

2% This need not introduce an additional degree of freedom: if @y isincreasingin h then hy

uniquely determines H,/Hy.

%! Data are from the Annual Demographic Survey (Bureau of Labor Statistics and Bureau
of the Census, 1999). The age group 35-54 is taken as representative of the child-rearing

years.

%2 K ennet-Cohen, Bronner and Oren report (1998) similar estimates based on Israeli data
(corrected for self-selection).
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% Detailed derivations are given in the appendix.

4 Varying the cost of tuition had little effect on the simulation results, as capital market
imperfections in financing college tuition have been assumed away, and tuition costs are
small in comparison to lifetime earnings.

%> The model does not allow us to separate their individual values; we set Ay8’ = 64,936.

% | etting Ny and Ny, respectively denote the number of graduates and non-graduates in the
workforce, Ny / N, = 0.28/0.72 = 0.389. Then v / (1 —v) = wyHy/ wyH, = 0.44/0.56 = 0.786,
and the ratio of average wages of graduates to non-graduatesis:

(WgHg/ Ng) / (WaHn / Np) = [0/ (1 —0)] / (Ng/ Ny) = 0.786 / 0.389 = 0.202

*" Smaller values of o reduced the intergenerational correlation of incomes, while

magnifying the effects described in the following section.

%8 This implies, approximately, that each halving of parental income imparts an advantage
of one tenth of a standard deviation in test-score requirements. To see this, let yy >y
denote the parental income of two applicants and let t and t, denote their test scores. Their

admissions criteriaareequal if 1.16ty —.16Inyy = 1.16t, — .16 Iny. whichimplies
-t = (016/116) In (YH/yL) ~0.1 |Og 2(yH/yL) .
%9 See al'so the first columns of table 1 and 2.

% The lossis greater to the extent that relaxing admissions standards adversely affects pre-
college academic effort (Costrell, 1993), or reduces the efficiency of the education process
through actual (not merely perceived) peer-group effects (Epple, et a., 2000).
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Appendix: Thejoint distribution of In h;, 5, t;and In Yy,

a. Thevariance-covariance matrix of Iny;, In h;, t and s.
The missing elements of the variance-covariance table are the elements incorporating the
unobserved variable In h;, the logarithm of human capital.
From equation (13a) we obtain

1+y = pratloy (al)
and substitutingthisin equation (13c) gives

Ah = pyoilon (a2)
implying that

cov (y, h) = pynoyon = pyroyot (a3)
From equation (13f):

on = PtsOtOs (a4)
and from equation (13d):

cov(h,S) = prsOnds = O = PisCiss (€5)

Similarly, from equation (13e):
cov(h,t) = psoios (a6)

Thus al the elements of the variance-covariance matrix can be expressed as functions of

the observed correlations and variances.



b. The conditional joint distribution f (In h;, s|Iny;, t)
Given parental income and the prior test score, the joint conditional distribution of the

logarithm of human capital and the final exam score have expectations

E(nh |Iny,t)=E(Inh)+

1 {pw(lnyi ~E(Iny))
(1_/75() o Oy

(lnM_E(Iny))(p _ppw)+(t
ys ts

y t

(0 —oyp) + (2% - p2)(t, - E(t))}

E(ns [Iny,,t)=E(s) + (1_‘7;;)[ =) (s~ pyspw)}

and variance-covariance matrix

2
Py9 PisP0s | PisOs
O-Ii hiny, t — PisO0s — (1_Ytpt2 ) (O-t PO s) (1t_ t ) ( : - p)zft)
yt Pyt

O O-
Tltny i =06~ (9 papy) L2
s linyi.ti (1_ yt) ¥: syt (1_ yt)

(P = PysPy)

PysPyOs PO O O
COV(h’S |yi’ti):ptso-to-s_ 1YS )’tz (O-t_ptso-s)_ 1t 2 (pt _p;]
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Table 1. Comparison of outcomes under different admissions and

migration policies at maximum domestic output per capita

Migration quota 0 5% 10% 20%
Human capital admissions criteria
Domestic output per capita 34,598 | 34,538 | 34,474 | 34,332
Native output per capita 34,598 | 34,604 | 34,623 | 34,724
Percent native popul ation attending college 44.9% | 50.6% | 55.7% | 66.5%
Percent domestic population attending college 44.9% | 48.1% | 50.6% | 55.4%
Native Gini coefficient 0314 |0312 |0.313 |0.316
Domestic Gini coefficient 0314 |0311 | 0311 |0.312
Native intergenerational income correlation 0.399 |0.399 |0.398 | 0.393
Pure test-based admissions criteria
Domestic output per capita 34,577 | 34,519 | 34,455 | 34,308
Native output per capita 34,577 | 34,585 | 34,623 | 34,721
Percent native population attending college 47.8% | 51.8% | 55.7% | 67.1%
Percent domestic population attending college 47.8% | 49.3% | 50.7% | 55.9%
Native Gini coefficient 0308 | 0311 |0.315 |0.316
Domestic Gini coefficient 0308 |0.310 |0.313 |0.312
Native intergenerational income correlation 0.382 |0.381 |0.380 |0.381
Affirmative action admissions criteria
Domestic output per capita 34,559 | 34,503 | 34,440 | 34,296
Native output per capita 34,559 | 34,561 | 34,575 | 34,664
Percent native popul ation attending college 48.3% | 53.6% | 58.9% | 70.2%
Percent domestic population attending college 48.3% | 51.1% | 53.5% | 58.5%
Native Gini coefficient 0309 |0.308 |0.309 |0.311
Domestic Gini coefficient 0309 |0.307 |0.307 |0.308

Native intergenerational income correlation 0.374 | 0.376 |0.377 | 0.379




Table 2. Comparison of outcomes under different admissions and

migration policies at maximum native output per capita

Migration quota 0 5% 10% 20%
Human capital admissions criteria
Domestic output per capita 34,598 | 34,524 | 34,406 | 34,121
Native output per capita 34,598 | 34,626 | 34,707 | 34,982
Percent native popul ation attending college 44.9% | 46.9% | 46.9% | 48.5%
Percent domestic population attending college 449% | 44.7% | 42.7% | 40.4%
Native Gini coefficient 0.314 0.323 | 0.339 | 0.362
Domestic Gini coefficient 0314 | 0322 |0.33 |0.353
Native intergenerational income correlation 0399 |0.39% |0.390 |0.381
Pure test-based admissions criteria
Domestic output per capita 34,577 | 34,500 | 34,378 | 34,043
Native output per capita 34,577 | 34,606 | 34,686 | 34,960
Percent native popul ation attending college 47.8% | 47.8% | 47.8% | 47.8%
Percent domestic population attending college 47.8% | 45.5% | 43.4% | 39.8%
Native Gini coefficient 0.308 0.323 | 0.339 | 0.367
Domestic Gini coefficient 0308 |0.322 |0.336 |0.358
Native intergenerational income correlation 0.382 | 0.373 |0.365 |0.350
Affirmative action admissions criteria
Domestic output per capita 34,559 | 34,477 | 34,350 | 34,064
Native output per capita 34,559 | 34,588 | 34,668 | 34,944
Percent native popul ation attending college 48.3% | 48.3% | 48.3% | 50.1%
Percent domestic population attending college 48.3% | 46.0% | 43.9% | 41.8%
Native Gini coefficient 0309 |[0.325 |0.340 |0.362
Domestic Gini coefficient 0309 |0.323 |0.336 |0.354

Native intergenerational income correlation 0374 | 0364 |0.354 |0.342




Figure 1. College enrolment and output
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Figure 2. College enrolment and income mobility
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Figure 3. The tradeoff between output
and income mobility
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Figure 4. College enrolment and the wage distribution
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Figure 5. The tradeoff between output
and the distribution of wages
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Figure 6. The tradeoff between income mobilty
and the distribution of wages
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