Discussion Paper No. 36
Williams Project on the Economics of Higher Education
Denison Gatehouse
Williams College
Williamstown, MA 0 1267

Cohort Size Effects
on
US Enrollment Decisions
Diane J. Macunovich
Williams College
DP-36
April 1996

©April 1996 (Diane Macunovich)
Note: This paper is intended for private circulation and should not be quoted or referred
to in publication without the permission of the author(s). Funding for this paper
was provided by the Andrew Mellon Foundation through the Williams Project on
the Economics of Higher Education.

Cohort Size Effects on U.S. Enrollment Decisions*

Diane J. Macunovich

April 1996

Williams College
Williamstown, Massachusetts

Abstract: Although considerable effort has been expended on measuring the returns to
education in the U.S., and on modeling the individual decision-making process in
human capital investment, surprisingly little work has been done in terms of attempts
to forecast college enrollment rates in the U.S. population, despite the obvious need for
such forecasts. In the relatively small subset of forecasting literature, cohort size
variables tend to play a significant role, and one of the most successful models, in
terms of forecasting accuracy, appears to be the work of Ahlburg, Crimmins and
Easterlin (198l), which predicted an increase in enrollment rates throughout the 1980s
when most other models were predicting a decline. It is important to re-assess these
models now, since for the first time since the 1960s both enrollment rates and the size
of the college-aged population appear to be on the rise. Although total enrollments for
women increased substantially during the 1970s and 1980s, for males the large
fluctuations in enrollment rates and in population size largely cancelled each other out,
so that there was virtually no change in total enrollments over those two decades.
The purpose of this study has been to draw together this literature in a more unified
framework where it is possible to compare seemingly different results and make use of the
information they provide to develop an improved model. In doing so it has been possible not
only to demonstrate that cohort size effects have indeed been significant over the past fortyfive years, but also to explain the mechanism underlying these effects. Projections of
enrollment rates made using an updated version of the Ahlburg-Crimmins-Easterlin model
indicate that total enrollments of U.S. residents aged 18-24 may increase by 30% over the next
decade, from the current 8.8 million to 11.4 million.
* This is a considerably revised and updated version of an earlier paper entitled “Cohort Size Effects on
Enrollment Decisions”. A am very grateful for Dennis Ahlburg’s detailed comments on that earlier paper, in
helping to shape this later version, and to the Andrew W. Mellon Foundation for financial support in its
preparation.
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The period since World War II has seen tremendous fluctuations in college enrollment
rates among U.S. residents. For example, the college enrollment rate of men aged 18-24
doubled from about 18% in 1948 to 36% in 1969, then declined to 26% in 1979, and then
increased again to 34% in 1993. Remarkably, however, because these fluctuations in rates
moved inversely to fluctuations in the resident population of college-age males, the number of
U.S. male residents aged 18-24 enrolled in college remained virtually unchanged from 1970
to 1990, at about four million.1
However, for males aged 20-24 the 1990s have seen sharp increases in both the
enrollment rate (from 25% to 31%) and in the numbers enrolled (from 2.6 million to 3.0
million). It is vitally important to know if we are observing a major change in enrollment
behavior, because in 1998 the population aged 20-24 will begin to increase sharply, from 17
million in 1997 to 20 million by 2005. A combination of increasing enrollment rates and a
growing college-age population would produce enrollment increases in the next decade on a
scale not experienced since the 1960s. And yet the literature associated with aggregate level
enrollment forecasting is surprisingly sparse, especially in recent years.
On the one hand, there has been an extensive literature since the mid 1970s focused

on the college wage premium -- the difference between the average wage of college and high
school graduates -- under the assumption that fluctuations in this wage premium, together
with costs, can explain the fluctuations in enrollments.2 But despite the effort devoted in this
literature to explaining the wage premium, there has been very little recently which attempts
to explain the response of male college enrollment rates to changes in this return. This is
emphasized by Rosen (199 l).3
1 Throughout this paper, the focus will be enrollments and enrollment rates among U.S. residents, rather than
total college enrollments including foreign students.
2 See, for example, Freeman (1975, 1976, 1977 and 1979), Welch(1979), Mattila (1982), Berger (1983, 1984
and 1985), Murphy, Plant and Welch (1988), Coleman (1991), Murphy and Welch (1991 and 1992), Mincer (1991)
and Katz and Murphy (1991).
3 Stapleton and Young (1988) examine the college premium, and then examine the possible relationship between
cohort size and enrollment rates in a fairly recent paper, but the latter is done through a series of simulations, with
no attempt to “address the very difficult question of whether the actual adjustment has approximated the optimal
adjustment.” Blackburn, Bloom and Freeman (1991) is a more recent attempt which tests the relationship between
enrollments and the wage premium. They find a strong positive relationship, but their analysis looks only at the
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On the other hand, another series of studies has focused on cohort size effects on
enrollment rates (Ahlburg et al, 1981; Wachter and Wascher, 1984; Falaris and Peters, 1985;
Nothaft, 1985; Connelly, 1986). 4 The underlying assumption in this literature is that the
mechanism through which cohort size affects enrollment rates is the college wage premium,
and these studies cite findings in the wage premium literature regarding tested empirical
relationships between cohort size and the wage premium.
Thus these two series of studies have been complementary, but the latter series
(looking directly at the relationship between cohort size and enrollments) has not produced
consistent results. The two most influential -- by Ahlburg, Crimmins and Easterlin (1981,
referred to throughout this study as the ACE model), and by Wachter and Wascher (1984,
referred to hereafter as the WW model) -- predicted diametrically opposing trends in the
1980s: ACE correctly predicted a continued increase in enrollment rates, while WW predicted
a decline. Although both of these studies found strong evidence that the decision to invest in
human capital is a function of cohort size, they differed with regard to the question of
symmetry of cohort effects about the peak of the boom: whether or not symmetry exists, and
if not, whether cohort effects are stronger on the leading or the lagging edge.
The purpose of this paper is to update the ACE and WW models of cohort size effects
on enrollment, in the process attempting to address the symmetry question, and also
attempting to elaborate further on the mechanism whereby cohort size impacts enrollment
rates. The underlying assumption in this approach is that cohort size does have an effect on
the college wage premium, and hence on enrollments as suggested by the researchers cited
above -- but that this effect might be somewhat more complex than that suggested in many of
these studies.
Section A describes briefly the findings of the literature on the effects of cohort size
on the college wage premium, section B summarizes and contrasts the approaches taken by
ACE and WW in modeling the effects of cohort size on enrollments, section C discusses the

period 1980-89 in this regard.
4

Connelly does not produce empirical evidence, but develops a theoretical framework in which enrollment is a
function of the wage premium, which is in turn a function of cohort size.
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differences between ACE and WW cohort size variables, section D discusses the cohort size
mechanism and develops a theoretical framework for a cohort size model, and section E
presents revised models of enrollment rates for men and for women.
A. Effect of Cohort Size on the Wage Premium
All of the researchers cited previously find support for the hypothesis that increasing
relative cohort size adversely impacts the college wage premium. Coleman (1991), for
example, finds evidence of cyclic effects in the entire period from 1940 to 1988.5 The
mechanism by which relative cohort size affects the college wage premium is accepted to be
that proposed by Welch (1979): a declining substitutability between workers by experience
level, with increasing levels of education.66 That is, on-the-job experience does not confer
much benefit on workers with low levels of education, so that younger and older workers
with low levels of education can be fairly easily substituted for each other (Stapleton and
Young, 1988 estimated an elasticity of substitution of 0.735 for high school graduates). Thus
increasing relative cohort size (increasing numbers of younger less experienced workers
relative to the number of older more experienced workers) will have little effect on the
relative wages (the wages of younger relative to older workers) of young high school
graduates.
On the other hand, Stapleton and Young estimate that the elasticity of substitution
between younger and older college graduates is only 0.0246: these workers tend to serve as
complements for each other, rather than substitutes, so that increasing numbers of younger
relative to older college workers will depress the relative wages of the younger workers.
Thus, with increasing relative cohort size, young college graduates find their wages slipping
more markedly relative to older workers, than do young high school graduates.
The early cohort size studies (prior to 1988) focused almost exclusively on supply side

5 Coleman attempted but failed to discern any secular trend in enrollment rates. Goldin and Margo (1992)
describe a “wage compression” in the 1940s which is consistent with the pattern found by Coleman for that period.
6 An exception here is work by Blackburn, Bloom and Freeman (1991), which attributes earnings differentials
to the simple change in relative supply of college to high school graduates, rather than to their changing supply
relative to older cohorts. They also find effects of industry and occupation shifts, unionization, immigration,
educational quality and the minimum wage.
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effects on the college wage premium, while more recent work has recognized the importance
of demand side effects, as well. The papers coauthored by Murphy find that changes in the
level and balance of international trade have a strong effect on the college wage premium,
along with cohort size effects: imported goods tend to “replace” low skilled domestic jobs
(the jobs of those with less than a college education), while exported goods tend to represent
greater proportions of skilled than unskilled labor, and thus disproportionately benefit the
wages of skilled workers. The paper by Mincer attributes the demand effects largely to
technological change as measured by investments in research and development.
It seems to be established that cohort size plays a (negative) role in determining the
college wage premium, and human capital theory predicts that the college wage premium
should have a positive effect on college enrollments. Thus, indirectly, relative cohort size is
expected to have a negative effect on college enrollment levels, through the wage premium.
B. The ACE and WW Models of Enrollment
Both ACE and W W are aggregate time series models which attempt to explain
enrollment rates for the age groups 18-19 and 20-24 in the period since 1948. The ACE
model takes the enrollment series to 1976, while the WW model takes them to 1980.
However, the ACE model attempts to explain the civilian college enrollment percentage -- the
percentage of the civilian noninstitutionalized population which is enrolled in college -- while
the WW model chooses to explain the (log) total enrollment proportion: the log of the
proportion of the total noninstitutional population (including armed forces) which is enrolled
in all forms of education (college and non-college level).
The primary hypothesis in the ACE model is that enrollments are a negative function
of relative cohort size: the larger a cohort relative to its parental cohort, the less likely it will
be to enroll in college, all other things equal. The measure of relative cohort size used is
essentially a five year moving average of an appropriately lagged General Fertility Rate
(GFR). In this model, then, cohort size effects are hypothesized to be symmetric about the
peak of the baby boom: there is no effect of position relative to the peak, since a cohort on
the leading edge will experience the same effect as one of the same relative size on the
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lagging edge.
The WW model, on the other hand, hypothesizes that position is crucial: theirs is
termed a “differential tracking model.” The assumption here is that members of the baby
boom strategize in order to distance themselves from the peak of the boom in the labor
market (presumably because the effects of cohort size will be worst for the peak boom
cohorts). They assume that education and experience are at least to some extent
interchangeable, so that members of leading edge cohorts will invest “more intensively” in
education in order to make themselves competitive with the (smaller cohorts of) more
experienced workers, rather than with the larger cohorts of new labor market entrants. In
order to capture this effect WW use a cohort size variable which differs for leading and
lagging edge cohorts: a logged ratio of the weighted sum of ten older cohorts to the weighted
sum of ten younger cohorts. Thus, this variable will be negative for cohorts on the leading
and positive for cohorts on the trailing edge of the boom. 7
Since W
W
followed ACE, and attempted to follow in the tradition set by ACE and
other studies, the variables (other than those measuring cohort size) used in the two are very
similar. Each included a measure of real income, representing either ‘ability to pay’, or
parents’ desire to invest in higher education for their children as a ‘consumption good’ -- a
normal good whose consumption rises with increasing income. The measure used in both
cases is the median real total annual income of males aged 45-54, on the assumption that this
age group represents the parents of college-aged children. 8 Both models also include a
measure representing the Vietnam draft, for the period 1960-72, on the assumption that school
deferments allowed during most of this period would have caused the draft to have a positive
impact on enrollments. Both use the annual number of inductees relative to the number of
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WW also present unconstrained results in which the numerator and denominator are entered separately, relative
to own cohort size, to test the assumption of equal absolute values of the coefficients. Their results support this
assumption.
8

The WW model uses this variable measured in thousands of real dollars while the ACE model measures it in
hundreds of real dollars.

6
males aged 16+.99 Unlike ACE, however, WW also include a measure of total military
enlistment in the age group, on the assumption that “the rate of enlistment itself will decrease
enrollment rates by taking some males who would have enrolled in school otherwise.“(p.210)
In the models for women, both ACE and WW replace the draft variable with a marriage
variable, the percentage of women in each age group who are ever-married.
Both models are reported to produce strong results, with significant coefficients
bearing the expected signs. Moreover, WW report that tests in which they include either a
simple ACE measure of relative cohort size or a measure of the college wage premium, along
with their own variables, produce insignificant coefficients on these additional variables while
the signs and significance of their own variables remain largely unaffected. Thus it would
appear that, on the basis of data through 1980, the WW model dominates.10
However, we are now in a position to test these two models by re-estimating them, or
close approximations of them11 on data for the original study periods, and then using the
regression coefficients to prepare within sample forecasts using actual values of all variables
which are now available through to 1993.12” These forecasts are of particular interest

9 The WW model uses inductees per 1000 males aged 16+, while the ACE mode1 uses inductees per 100 males
aged 16+.
10 This effect does not appear to be due to excessive collinearity between the ACE and WW variables: in the
1948-80 period the correlation coefficients are 0.445 and 0.15 for the 18-19 and 20-24 age groups, respectively. For
the 1948-93 period, these same coefficients are 0.226 and 0.230.
11 Minor changes in the variables used here should be noted. First, the draft variable used in these re-estimated
equations is the number of inductees relative to males aged 20-24, rather than males aged 16+, since inductees were
drawn from the 20-24 age group. Second, the WW cohort size variable is constructed by summing weighted fiveyear population groups of adjacent cohorts, rather than weighted single year age groups. This latter expedient was
used simply in order to avoid having to enter annual population figures for thirty single-year age groups, and because
WW state that they found little sensitivity in their results to alternate weightings in their cohort size variables. And
finally, the cohort size variable in the ACE mode1 has been estimated using the final GFR published annually in Vital
Statistics, rather than the figures in monthly bulletins which were reportedly used by ACE.
12

In results not presented here, the author was able closely to reproduce the original WW and ACE results for
the original sample periods (1948-80 and 1948-76). The estimated signs and significance of nearly all variables were
very close to those estimated by ACE and WW, although the values of coefficients changed marginally reflecting
altered mean values of the variables. The coefficients on cohort size for the women were somewhat less significant
in these re-estimated equations. Presumably the differences here arise as a result of using a different source for the
GFR.
In addition, the WW unconstrained results (using two cohort size variables) have also been reproduced very
closely. Use of those estimates for forecasting 1981+ provides similar results to those presented in Figures 1 and
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final observation in the WW study -- denoted with a vertical line.14
With the help of Figure 3, it can be appreciated that these two variables are virtually
identical except for shift and scale parameters. As a result, in the period under analysis they
would have had identical effects in a regression (only producing different intercept terms)
except at the turning point in the 1960s. Unfortunately for time series researchers, that
turning point occurred at the same time that the Vietnam war was producing severe
distortions in enrollment patterns. Thus, we have the equivalent of one equation in two
unknowns, without observations from another turning point. Models using these two
variables could both produce credible results simply by changing the emphasis on the
Vietnam draft. Adding another turning point -- the one that occurred around 1980 -- provides
a better test for the two models.
This is demonstrated in Table 1, where results of the two models are presented for
males for their original periods, for the full 1948-93 period, and for the period since 1954.
While the ACE model produces stable, consistent and significant results for virtually any
subperiod examined, the WW model produces coefficients, signs and significance levels on the
cohort size and real income variables which change markedly depending on the subperiod
examined. Thus it would appear that the results produced by the WW model for the period
prior to 1980 are a statistical artifact which resulted from the one-off occurrence of the
Vietnam draft at a turning point in the cohort size variable.
In addition, it should be noted that the WW variable as used is potentially unstable in
that it contains no controls for the size of parental cohorts. That is, the WW model cannot
distinguish between a population with a fluctuating growth rate such as the post WWII
situation, and a growing or declining population with a constant non-zero growth rate. In a
population with a constant positive growth rate, for example, the WW variable would be
consistently negative despite a constant ratio of young to old population, so that their
estimated negative coefficient would imply ever-increasing enrollment rates simply as a result
of population growth. It is the ratio of young to old workers, in the end, which drives the
14

It should be noted that although WW estimated two separate cohort size variables (older and younger relative
cohort sizes), they used only one variable in their model -- the ratio of these two -- since tests indicated that the two
had equal but opposite coefficients.
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relative cohort size concept (that is, workers sufficiently far apart in age that they will no
longer be close substitutes for each other in the labor market) -- therefore any model which
attempts to simulate cohort size effects must include this ratio, together with any other
proposed variables.
In results available from the author, it was found that when a combination of the WW
and ACE models is estimated for the full period (1948-93), either by putting an ACE cohort
size variable into the WW model, or by putting the WW cohort size variable into the ACE
model, the results for males consistently show negative and significant coefficients on the
ACE variable and insignificant coefficients on the WW variable, indicating that with two
turning points in the period being estimated, the ACE hypothesis dominates. The results for
women are not so clear-cut, however. In some cases both of the variables are significant for
women, when included in the same model for the full period (1947-93). This result will be
explored further in section D.2.

D. Examining the Cohort Size Mechanism
In this section, an attempt is made to elaborate an underlying structural framework to
explain what’s going on under the surface of a cohort size model, drawing on previous
literature as much as possible but adding a few original insights. First, a number of different
forces other than the college wage premium which are hypothesized to affect enrollments are
discussed, and then a general framework is outlined. In the discussion which follows, the
terms ‘male relative income’(RY) and ‘college wage premium’ (CWP) are defined as follows:

(1)

CWPi

=

WColle,tfe,JWHS, i

i = males, females

(3)

where
Y

FAMY45-54

is the expected annual earnings of a given group of young males; that
is, a five year moving average of the average annual earnings of all
unenrolled males in the group, in their first five years of potential work
experience, multiplied by their activity rate.
is a proxy for material aspirations; that is, the five year moving average
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W

of the average annual income of all families with children, with a head
(of either sex) aged 45-54.
is the expected hourly wage of a given group; that is, the average
hourly wage of all unenrolled persons in the group, in their first five
years of work experience, multiplied by the group’s activity rate.

and the subscripts HS, College and All denote, respectively, persons with only 12 years of
education, persons with 16+ years of education, and persons regardless of educational
attainment. The rationale behind these definitions will be developed in the following sections,
and the historic patterns of the variables since the mid 1960s for men and for women are
illustrated in Figures 4a and 4b.

1. Effect of Relative Income on College Enrollments
Easterlin (1980) defines male relative income as the earnings of a young male relative
to his material aspirations. He assumes that young people’s material aspirations are a
function of, among other things, the standard of living they experienced in their parents’
homes when they were teenagers, and this standard of living is in turn a function of their
family income in their parents’ homes. Thus we can estimate male relative income using the
earnings of young men relative to family income in older families with children.
The literature cited earlier, on the effect of relative cohort size on wages, indicates that
changes in cohort size bring about fluctuations in the potential earnings of young relative to
older males. Hence changes in relative cohort size will bring about fluctuations in young
men’s earnings relative to older family incomes and thus relative to their own material
aspirations.
What happens when a young man estimates that his own market earnings will be
insufficient to meet his material aspirations ? Easterlin has suggested that various adjustments
will be made, trade-offs between material and ‘psychic’ wellbeing, intended to bring per
capita income closer to the desired standard. Some of the adjustments he suggests are
delayed marriage and/or family formation (see Oppenheimer at al, 1993, and Macunovich,
1996b, for empirical support of this hypothesis), greater acceptance of two-earner families
(see, for example, Fair and Macunovich, 1996, and Macunovich, 1996a), moonlighting, and
doubling-up in living arrangements.
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Now consider a young man approaching high school graduation. His options are to
join the labor force with only a high school education, or to invest in further education. In
the first case the relative income he achieves will be that of a high school graduate relative to
his family’s current income. If he is in a large cohort facing reduced earning potential, he
can improve on that income relative to his family’s income, by achieving a higher level of
education relative to his own parents. Thus on the one hand he experiences some increased
motivation to continue in school if he is in a large cohort and anticipates that his earnings as
a high school graduate will fall short of his aspirations.
On the other hand, as discussed in section A, large cohorts face a declining college
wage premium -- the difference between a college and a high school wage -- and this effect
of cohort size will reduce his motivation for further education. Thus the net effect of cohort
size on his enrollment probability will be a combination of these two forces, positive and
negative.
For young women, declining male relative income would tend to have a positive
impact on college enrollment rates. In a gender-differentiated society like the U.S. in the post
WWII period,15 in which young people have traditionally looked first to male earnings for
household support, declining male relative income signals, as hypothesized above,
delayed/foregone marriage and childbearing -- or, in the event of marriage, an increased
possibility of forming two-earner households. Thus there will be an increase at the margin,
over and above any secular trend in young women’s educational attainment and labor force
participation, in the proportion of young women who anticipate an increased likelihood of,
and increased intensity of, future labor market participation. That is, given the low level of
young males’ earning potential relative to these women’s material aspirations, they might
choose to forego marriage entirely, or else to participate themselves in the labor market to
supplement their partners’ earnings. In either case their labor force participation will be
increased, and the human capital model suggests that in this situation young women would be
more likely to invest -- and to invest more intensively -- in higher education.

15

A recent survey indicates that 48% of Americans still think of the ‘traditional’ male-breadwinner, femalehomemaker family as the ideal -- a higher proportion than in most other developed countries (Lewin, 1996).
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This suggests that both male and female enrollment rates will be negative functions of
male relative income (but positive functions of the college wage premium). For males, the
appropriate relative income measure will be the expected average earnings of a high school
graduate, relative to the average income of older families with children (as illustrated in
Figure 4a), while for females it will be the expected average earnings of all young males -assuming that the males are making optimal adjustments with regard to their own levels of
education -- relative to the average income of older families with children (as illustrated in
Figure 4b).

2. Effect of Marriuge on College Enrollment Rates
Both the ACE and WW models include controls in the women’s equations, for the
percentage of the age group who are ever-married. This treatment assumes that marriage is
exogenous in an enrollment equation, rather than simultaneously determined. However, such
an assumption contradicts the other elements of Easterlin’s relative income hypothesis. That
is, if as hypothesized by Easterlin, marriage is postponed and/or foregone when relative
cohort size is large and hence male relative income is low, 166 then marriage is endogenous in
a cohort-size enrollment equation since it is determined by the same factors as enrollment -namely, relative cohort size and male relative income.
Thus its inclusion by both ACE and WW leaves only a partial effect of cohort size on
enrollment rates indicated by the coefficient of cohort size. The remainder of the effect of
cohort size acts through the marriage variable. To some extent we can think of the
coefficients on cohort size in the ACE and WW models as indicating the effect of cohort size
acting through the college wage premium, while the effect of cohort size acting through male
relative income is indicated by the coefficient of percent ever-married. This is useful, since
one of these effects is positive (the effect through male relative income) while the other is
negative (that through the wage premium) -- but in order to get an idea of the net effect of
cohort size, it is necessary to estimate the women’s enrollment equations without a marriage

16

This hypothesis of Easterlin’s, regarding the effect of male relative income on marriage and divorce rates, is
supported in Macunovich (1996b).
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variable.
Because both the ACE and WW cohort size variables were sometimes found to be
jointly significant in a combined model for women, as indicated in the previous section, a
combined model is estimated here, excluding the marriage variable. These results are
presented in Table 2, where we find that the overall effect of relative cohort size (as
measured by the ACE variable) is negative, as hypothesized, but that there is a strong
asymmetry -- as indicated by the positive and significant coefficient of the W
Wvariable.
Since the value of the WW cohort variable is negative for the leading and positive for the
trailing edge, its positive and significant coefficient in all equations indicates higher
enrollment rates for trailing edge cohorts, all other things equal. This is consistent with the
fact that trailing edge cohorts of the baby boom have experienced lower male relative income,
holding relative cohort size constant, than leading edge cohorts. These lower male relative
incomes on the trailing edge would increase female enrollments on the trailing edge relative
to those on the leading edge.
However, given the strongly monotonic pattern of female enrollment rates, we can’t
rule out the existence of an underlying positive secular trend which could be creating an
impression of asymmetry. Such a positive secular trend might be the result of a selfreinforcing effect of increasing female labor force participation rates, as attitudes toward
women’s roles adapt to the changing reality of women’s participation in the labor market. An
attempt was made to estimate the models in Table 2 with a time trend, but this produced
highly inconsistent and in many cases nonsensical results (such as a negative effect of family
income).

3. Effect of Family Income and Family Size on College Enrollments
To the extent that college education is viewed as a normal consumption good, the
demand for that good should be a positive function of real family income, as long as young
adults of college age are supported by their families. In this sense, the real income of all
males aged 45-54 used in the ACE and WW models is simply a proxy for family income. It
is a less than ideal proxy in that it omits the effects of both changing average numbers of

14
workers per family and changing average size.
Increasing average family size will have a negative effect on enrollments, holding
average real family income constant, since more children will be competing for the same
family resources. There are two methods of controlling for family size: by using a family
income figure which is adjusted for family size, or by using a total family income figure and
assuming that relative cohort size proxies for the change in average family size. The latter
method has been suggested by Goldberg and Anderson (1974), and is assumed to be one of
the reasons for the negative effect of relative cohort size in the ACE model.

4. Effect of Direct College Costs and Financial Aid on College Enrollments
There is an extensive literature on this topic, which generally finds a positive effect of
financial aid (Blakemore and Low, 1983a and 1983b; Fuller, Manski and Wise, 1982;
McPherson and Schapiro, 1991; and Savoca 1990 and 1991). However, this literature focuses
on disaggregated and cross-sectional analyses, because adequate time series data are not
available. The simple use of total real financial aid is an inadequate time series measure,
since the goal of financial aid has been to pursue “needs blind” and affirmative action goals:
thus increasing proportions of lower income students will require higher levels of aid, even
holding enrollments constant. Similarly, average levels of awards, even controlling for
average costs, will be biased by the changing income mix of students over the years. Total
number of aid recipients might be a useful measure, but is not available in a long enough
time series for testing at the aggregate level. And even this measure could be biased,
reflecting an increasing tendency to attempt to attract minority and low income students,
rather than any attempt to increase total enrollments. As a result of these considerations, the
equations here contain no controls for direct college costs, and in this sense are mis-specified.

5. Effect of the Size of the Military on College Enrollments
To some extent, the military is simply another potential employer of young adults and
in this sense, (assuming that military wages are in line with those in the civilian sector), its
size should not be included in an enrollment equation. However, because prior to 1974 some
young men were drafted into the military, and because service in the military results from
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patriotism and other motivations not exhibited in job choices in the civilian sector, the
military does require separate treatment. Treating it as a separate equation in a simultaneous
system is inappropriate, however, because of the exogenous nature of inductions when the
draft is in effect. Including it as a variable in an enrollment equation has been the traditional
response to this problem.
However, it is difficult to predict a sign on such a variable in an enrollment equation.
We first have to specify whether we define enrollment rates as the number enrolled divided
by the total or by the civilian population. But even then, the sign of the effect will depend on
the extent to which the military draws from the college-bound and non college-bound
populations. Effects ranging from positive through zero to negative can be anticipated,
depending on the military’s disproportionate draw by education level, regardless of the
method of defining enrollment rates. It is also conceivable that the sign of the effect can
change over time, if the proportional ‘draw’ of the military (among college-bound and non
college-bound populations) changes as it might depending on the nature of current military
involvements.
The results displayed by the WW model illustrate some of these ideas. For example,
the sign on the military in the WW equation for males aged 18-19 remains negative and
significant even when the definition of enrollment is changed from enrolled as a percentage of
the total population, to enrolled as a percentage of the civilian population. This suggests that
the military draws disproportionately from college-bound young men in the 18-19 age group.
Perhaps at this age young men who find college unaffordable see the military as a way of
acquiring more training without paying college tuition.
In addition, educational deferments were permitted during a large portion of the
Vietnam draft period. As a result, it is generally believed that enrollments during this period
were a positive function of the size of the draft, and also a positive function of the size of the
voluntary force, to the extent that young men who bore low numbers in the draft lottery
“volunteered” in order to choose their service (Angrist, 1990). However, to the extent that
those who were drafted would have enrolled in college, there will be an offsetting negative
effect of the draft on enrollment rates.
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6. Effect of “Over-Enrollment” on the College Premium
Stephan and Levin (1992) argue that the average quality of physical scientists declined
during the 1970s because enrollments cut so deeply into the small pre-boom cohorts of the
1960s. If we think of a cohort as arrayed in order of ability and assume that those with the
highest ability are most likely to enroll in college, then increasing enrollment rates necessarily
draw from ever-lower levels of ability. To the extent that relative cohort size positively
affects enrollments in immediate pre-boom cohorts as demonstrated by Stapleton and Young
(1988), then this effect would have combined in the late 1960s and early 1970s with the
positive effect of the military draft to produce, on average, lower quality college graduates.
This lower average quality of graduate in the 1970s would have depressed the observed
college wage premium. This argument differs from Freeman’s (1976) hypothesis of
“overinvestment” in college, since he was concerned there with a secular growth in the
imbalance between supply of and demand for college graduates in this century, with no
consideration of quality.

7. Effect of International Trade on Enrollment Rates
Since the mid 1980s economists have begun to report measured effects of the trade deficit on
domestic earnings. Burtless (1995) provides a review of some of these studies, indicating that
there is as yet no consensus, but there is mounting evidence that ‘less-skilled workers in the
North have suffered sizable losses as a result of manufactured imports from the South.’
(p.814) Those who feel that there is an effect, suggest that less-skilled workers might be hurt
by mounting levels of imports -- while at the same time more highly skilled workers benefit
disproportionately as the level of exports increases. This suggests that although cohort size
measures in an enrollment equation will control for potential fluctuations in the college wage
premium arising from imperfect substitutability between younger and older workers, another
measure might be required to reflect the effect of imperfect substitutability between moreand less- skilled workers. While both of these effects might be captured in a wage premium
variable, a cohort size variable must be supplemented with a variable measuring international
trade. This hypothesis will be tested in section E.
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7. Developing a Model to Describe Male College Enrollments
Based on the considerations outlined above, the optimal approach to estimating the
effects of cohort size on college enrollments would be to estimate a simultaneous system of
equations involving cohort size:
E N R = h(CS,DIF,RY,Xenr)
DIF

(4)

= g(CS,POS,ENR,QUAL,T,Xdif)

QUAL = j(CS,ENR,Xqual)

(6)

= f(CS, POS, T, Xry)

(7)

RY
where

is relative cohort size, measured by the size of the cohort under study relative
to its parental cohort
DIF is the college wage premium, the average expected hourly wage of young
college graduates relative to that of young high school graduates
ENR is the college enrollment rate of the cohort under study
POS is a measure of cohort position, a variable whose value on the leading edge
differs from its value on the trailing edge of the baby boom. Assume here that
it is specified like the W W variable, to be negative for leading edge cohorts and
positive for trailing edge cohorts.
QUAL is the average quality of college graduates
is male relative income, measured by the earnings of young men relative to the
RY
income of their parental families
is a per capita measure of the volume of international trade, in constant dollars
T
is a vector of other factors such as financial aid, college costs, real family
X
income, and the military
CS

Probably the first effect of cohort size will be on relative income: as demonstrated by
Welch (1979), Berger (1983,1984,1985) and Stapleton and Young (1988), among others, an
increase in the supply of young workers relative to older more experienced workers will
depress the wages of the young workers (6RY/6CS<O). But this effect on young workers’
relative incomes will hit those with only a high school education at least four years before it
will affect those with a college education because of the time needed to obtain the college
education; thus there will be a temporary increase in the college wage premium as the first
baby boom cohorts hit the job market, at the same time that the relative income measure
begins to decline. Stapleton and Young (1988) refer to this as a timing effect. And in
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general on the leading edge of the baby boom the college wage premium will be higher than
on the lagging edge, because of this four year lag effect: the average relative size of new
cohorts of workers with only a high school education will be larger(smaller) than the average
relative size of new cohorts of college graduates in any given year on the leading(lagging)
edge of the boom (6DIF/6POS<O).
It is felt by some researchers that cohorts on the lagging edge of the baby boom will
experience a more negative effect of relative cohort size on wages, than those on the leading
edge (6RY/FPOS<O), possibly because of the “bottleneck” in hirings and promotions caused
for lagging edge cohorts by the peak of the baby boom as it enters the labor market, and/or
because of the favorable aggregate demand effects of the baby boom on leading edge cohorts.
And, as amply demonstrated by the authors cited in the first section of this paper, the effect
of relative cohort size on the college wage premium will be negative (6DZF/6CS<O) because
of the declining substitutability of young and old workers with increasing levels of education.
This effect will, of course, be exacerbated by any secular increase in enrollment rates
(GDZFkiENR<O).
Stephan and Levin (1992) suggest that the average quality of college graduates will
decline as enrollment rates increase (GQUAuGENR<O), and Easterlin (1980) suggests that
average quality will decline as cohort size increases because of overcrowding in the home and
school (SQUAwSCScO). This latter point is substantiated in work on SAT scores by Bishop
(1991).
Finally, human capital theory tells us that enrollment rates will be a positive function
of the college wage premium (GENRhDZF>O). The relative income hypothesis suggests,
though, that college enrollment is an adjustment young males can make to improve their
potential income relative to that of their parental family (and hence relative to their material
aspirations), so that enrollment rates should be a negative function of the relative earnings of
high school graduates (GENRkiRY<O). And Goldberg and Anderson (1974) and Ahlburg et al
(198 1) suggest that enrollment rates will be a negative function of cohort size because of the
implied increase in family size and hence in competition for family resources to fund a
college education (6ENRhCScO).
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Because of the timing of all of these effects, there may have been a temporary surge
in enrollment rates among early boom cohorts, as their relative income began to fall and the
college wage premium rose. This temporary surge would have occurred at the same time that
the Vietnam draft was also encouraging higher enrollment rates. Thus we observed in the late
1960s unparalleled male college enrollment rates in the U.S. This would have been a shortlived effect, however, as increased enrollment rates compounded the effect of increasing
cohort size, sharply reducing the college wage premium then as relative incomes continued to
decline. All but one of the effects on the college wage premium would have been negative as
we moved into the mid- and late 1970s: cohort size, enrollment rates, and the average quality
of graduates. Thus, as we moved into the peak of the boom, the college wage premium
plummeted, and its decline was so precipitous that its effect outweighed the positive effect on
enrollments of declining male relative income, so that enrollment rates declined as well.
But the decline in enrollment rates in the late 1970s would have begun to exert a
positive effect on the average quality of graduates, and this in combination with the declining
enrollment rates would have begun to exert a positive effect on the college wage premium. 17
Thus, just prior to the baby boom peak, the wage premium bottomed out and began to
increase, producing a positive effect on enrollments at a time when relative income was still
declining and therefore also exerting a positive effect on enrollments. This set the stage for
increasing enrollments among post-peak cohorts, because the effects of changes in the wage
premium and in relative income move in the same direction for these later cohorts. And for
these post-peak cohorts the dampening effect of their increasing enrollment rates on the wage
premium will be mitigated by their declining cohort size.
Rising relative income for the baby bust cohorts would be expected to counter to some

17 It is interesting to note that in the late 1970s the experience differential in college graduate wages (the
differential between younger and older workers with college degrees) should have begun to decline, since the reduced
enrollment rates of the baby boomers would have produced, on average, high quality graduates relative to the quality
produced by early boom cohorts (with their high enrollment rates). This effect would have been intensified in the
experience of the U.S. postwar baby boom, because of the added impetus to enrollments among pre-boom and early
boom cohorts of the Vietnam draft, and also by the fact that, as Stephan and Levin (1992) suggest, the liberal
funding of the “sputnik era” in the early 1960s encouraged abnormally high enrollment rates among pre-boom
cohorts. Thus experienced workers with college degrees and 10-20 years’ experience would have been, on average,
much poorer quality than new college graduates in the late 1970s and early 1980s.
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extent the positive effects of the wage premium on enrollment rates. To date, however, we
have experienced virtually no increases in male relative income since about 1970. Demandside effects such as changing technology, the level and balance of international trade, and
possibly the size of the military, appear to have been countering the beneficial effects of
declining cohort size since the early 1980s thus keeping male relative incomes low and
enrollment rates high. These aggregate demand effects on young workers have been
discussed by Murphy, Plant and Welch (1988), Murphy and Welch (1991 and 1992), Mincer
( 1991) and Katz and Murphy (1991). If the absence of improvements in male relative income
has been the result of changes in international trade, our experience since 1980 provides
support for Easterlin’s contention that the benefits of smaller relative cohort size would be
suppressed in an open economy.18
E. Estimating Modified Enrollment Models for Males and for Females
We have already seen that the ACE enrollment model functioned well as a reduced
form explanation of male enrollment rates between 1948 and 1990. It produced stable and
consistent results for any subperiod tested, and accurately forecast the rising enrollment rates
of the 1980s using data only through 1976. WW-type “cohort position” variables tested
insignificant in this male model. However, we do know that this reduced-form ACE model
appears to perform less well in the 1990s -- a result which may be due to the increasing
significance of international trade on relative wages during this period. It would be useful to
test this hypothesis -- and also to test the effect of the two underlying mechanisms whereby
cohort size is assumed to affect enrollments: the college wage premium and male relative
income.
For women, results presented in Table 2 suggested that the effect of cohort size on
female enrollments is asymmetric about the peak of the baby boom, unlike the effect on male
enrollments, with enrollments not only lower for boom cohorts than for bust cohorts, but also
lower for pre-boom than for post-boom cohorts. One explanation for this phenomemon is
18

Easterlin (1987, p.33) discusses the fact that ‘Before the 1920s. . .[t]he potential benefit of small generation
size was. .lost in the influx of European workers.’ The 1980s and 90s have seen the same effect, but from traded
goods, rather than influxes of workers.
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simple mis-specification. That is, given the fairly linear trend of female enrollments,
omission of a control for increasing levels of international trade would make it appear that
cohort size effects differ pre- and post-boom. Thus it could well be that the underlying male
and female enrollment models are in fact quite similar, and this hypothesis will be tested here.
Two problems arise in attempting to test a structural model for male and female
enrollments -- that is, a model containing explicit controls for male relative income and the
college wage premium. First, data are not available prior to the early 1960s for accurately
estimating the college wage premium and male relative income; and second, it is extremely
difficult to implement a structural enrollment model for men using time series data because of
the collinearity of cohort size, relative income and the college wage premium. In addition,
the one-time effect of the Vietnam draft, occurring as it did just when the baby boom began
entering college age, complicates attempts to identify these effects separately in aggregate
models for males.
Fortunately, the problem of collinearity is greatly reduced in estimating a structural
model of the female enrollment rate, since the female rate is assumed to be a function of the
female college wage premium and male relative income (rather than male measures of each).
Thus it is possible to estimate a structural model containing both of these variables for
women, to supplement the modified reduced form ACE model.
The approach taken here, then, is to accept the ACE model as the best reduced form
model for the entire period 1947-93 -- with some modifications -- and to test some of these
other effects in the shorter period since 1964 using data developed from March Current
Population Survey (CPS) public use tapes.
The modified ACE model (the ‘reduced form’ model, denoted ERace and the
structural model (denoted ER,) estimated here, for both men and women, are: 19

ERace,i,j

=

_f(CsAcE,,ir Y45_54, Trade, Draf$i)

j = 18-19, 20-24

(8)

g(RY+ CWP, FAMY~,,@afti)

i = males,females

(9)

19 The intention originally had been to estimate a combined ACEIWW model, in modified form, but the WW
cohort size variable was found not to be significant in any of these modified models.
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where CSAcE, Draft and Y4,-54 denote the cohort size, draft and real income variables defined
by ACE, and Y45_jc RI’,, CWP, and FAMY,,, are defined as they were in equations (I)
through (3). The ACE model has been modified here by including a trade variable (exports
plus imports, divided by total population) and using a logistic transformation of the dependent
variable, since it is a bounded variable: percent enrolled. Correspondingly, the independent
variables (except for the military draft) are all used in logged form. Total trade per capita
will be used here, rather than exports or imports alone, on the assumption that increasing
exports would act as a ‘carrot’ and imports as a ‘stick’ to induce increased enrollments. Note
that there is no theoretical reason to include the trade variable in the structural models, since
the effect of such a variable should be included in the measures of male relative income and
the college wage premium.
Although it is unconventional to include a draft variable in an enrollment equation for
young women, that convention is broken here. It is assumed that the pronounced increases in
the enrollment rates of young men which were induced by the draft would have had a
positive influence on young women’s enrollment rates -- both because of a ‘role model ’
effect and because with large numbers of men serving in Vietnam or in school, young women
would anticipate higher levels of labor force participation for themselves and would therefore
choose to invest in higher education at increased rates.
Table 3 (columns 1 and 4) presents, for males, the result of estimating the modified
ACE model for the full period 1948-93. In Table 3 it can be seen that per capita trade exerts
the expected positive and significant effect on college enrollments for males 18-19 and 20-24,
while leaving the signs and significance of the other coefficients unchanged from the original
ACE model. A comparison of the results in Tables 1 & 3 indicates that the trade variable
produces a considerable improvement in the explanatory power of the model, especially for
males 20-24 (where the adjusted R2 increases from only 0.87 to 0.93).
Although it is not possible to estimate a full structural model of male enrollment rates
at this aggregate level, it is possible at least to test the hypothesized mechanisms underlying
the cohort size model, in partial models. The remainder of Table 3 presents two sets of
model results, one including a male relative income term (columns 3 & 6) and the other a
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college wage premium (columns 2 & 5). There we see the strongly significant negative effect
of male relative income, and the strongly significant positive effect of the college wage
premium, as hypothesized, on enrollment rates at all levels.
The results of estimating for women the modified reduced form ACE model, and the
new structural model, are presented in Table 4. Column (1) presents the ACE model, where
we see a highly significant positive coefficient on the trade variable, and an overall
improvement in the explanatory power of the reduced form model, as compared with the
results in Table 2 -- with a stronger improvement in the model for age 20-24, as was the case
with the male model.
The results of estimating a structural model for women are presented in the second
column of Table 4, where we can see highly significant coefficients on the college wage
premium and male relative income variable, with the expected signs, for women in both age
groups. Family income is positive and significant both for 20-24 year olds, and also for 1819 year olds. The benefit of these structural models is that they demonstrate the underlying
mechanism operating in the cohort size models.
It is interesting to note that the draft variable is highly significant, with the same
positive effect as in the men’s equations, in both the reduced form and structural models for
women aged

18- 19 -- although it was not found to be significant for women aged 20-24.

Because it is possible to project the ACE cohort size variable given the historic pattern
of the General Fertility Rate, the modified ACE models in Tables 3 and 4 were used to
project enrollment rates over the next decade, on the assumption that real income and trade
patterns exhibited since 1960 will remain relatively stable (that is, holding real income
constant, and assuming a 1% per annum increase in the log of per capita trade).20 These
projections are illustrated in Figures 5 (for men) and 6 (for women).
Under these (fairly conservative) assumptions, the college enrollment rate for males
aged 20-24 would rise from the current 3 1% to nearly 36% over the next decade, while the

20 The (log) real annual income of males 45-54 held virtually steady over the full period 1948-93, and in 1980-93,
while logged per capita trade increased at a steady 1.6% per annum in 1900-93, 1960-93, 1980-93 and 1990-93. In
unlogged terms, per capita trade increased at a steady 10% per annum in each of these periods, and the rate of
increase assumed here reduces this rate slightly, to about 8% per annum.
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18-19 rate would increase from its current 41% to about 42.5% in the next few years, but
then remain fairly constant thereafter. At the same time, and under the same assumptions, the
rate for women 18- 19 increases from 48% to 55%, while the rate for 20-24 year olds
increases from 31.6% in 1994, to 41% in 2005.
These forecasts of increasing rates are particularly significant because they will occur
during a period when the absolute size of the college-age population begins to increase
dramatically, as shown in Figure 7a. The enrollment levels which result when the projections
presented in Figures 5 and 6 are applied to the populations in Figure 7a, are illustrated in
Figure 7b. Given the pattern of relative cohort size which was set by the General Fertility
Rate twenty years ago, and assuming a 1% per annum increase in logged per capita trade,
total college enrollment of U.S. residents in the 18-24 age group is projected to increase by
30% over the next decade, from about 8.8 million in 1994 to 11.4 million in 2004.

F. Conclusions
Since at least the early 1970s cohort size has been hypothesized to operate on college
enrollment rates in the U.S. Several studies have demonstrated the effects of cohort size on
the college wage premium, and others have demonstrated effects of cohort size on
enrollments, but with opposing hypotheses regarding the expected effects of cohort size on
enrollment rates. The purpose of this study has been to draw together this literature in a
more unified framework where it is possible to compare seemingly different results and make
use of the information they provide to develop an improved model. In doing so it has been
possible not only to demonstrate that cohort size effects have indeed been significant over the
past forty-five years, but also to explain the mechanism underlying these effects.
What we find is a combination of relative income effects and college wage premium
effects -- all emanating from cohort size -- operating on both male and female enrollment
rates, with young men and women tending to enroll at higher rates when male relative income
is low and when the wage premium is high. The combination of these two effects produced
greatly reduced enrollment rates in larger cohorts, and is now tending to produce higher
enrollment rates as cohort size declines through the 1990s. Adding to this strong positive
effect of cohort size on enrollment rates, it appears that an increasing level of international
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Appendix: Definitions and Sources of Variables Used

The following is an alphabetical listing of variables used in the analyses reported in this paper, with definitions and
indicating the sources of the data used for each variable. Table A-l in this appendix indicates which variables were
used in each model reported in the tables in the main text of this paper, and Table A-2 presents means and standard
deviations for each variable.

adraft =

1960-73:
all other years:
source..

alldraft =

adraft lagged one year

blsm1819 =

percent of total males aged 18-19 in the military, each year
source.. 1948-92 -- John Stinson, BLS
1993-94 -- calculated as the difference between U.S. resident population plus
armed forces overseas, and civilian U.S. population.

blsm2024 =

percent of total males aged 20-24 in the military, each year
source.. 1948-92 -- John Stinson, BLS
1993-94 -- calculated as the difference between U.S. resident population plus
armed forces overseas, and civilian U.S. population.

evm1819 =

percent of all women each year aged 18-19 who are ever-married
Source: Current Population Reports, series P-20, “Marital Status and Living Arrangements”,
annually

evm2024 =

percent of all women each year aged 20-24 who are ever-married
Source: Current Population Reports, series P-20, “Marital Status and Living Arrangements”,
annually

eww1819 =

exp(wwl819)

eww2024 =

exp(ww2024)

famine =

log(average total family income ($1967) of all families with children, with head of either sex aged
45-54, in thousands)
Source: Calculated from March Current Population Survey public use tapes, 1964-95

annual number of inductees per 100 total males aged 20-24
zero
Statistical Abstract, 1968, 1973, I975

fsdiffe =

log of five year moving average of the ratio of (average expected hourly earnings of females with
16+ years of completed education) divided by (average expected hourly earnings females with 12
years of completed education),
where average expected hourly earnings are average hourly earnings of all fulltime, full year
workers in their first five years of potential work experience, multiplied by one minus the
unemployment rate of the same group
and potential work experience = age minus completed schooling minus six
source: calculated from March Current Population Survey public use tapes, 1964-95

gfr1819 =

five year moving average of (laglg(GFR)+lag19(GFR))/2, where GFR = General Fertility Rate
source.. Vital Statistics, Natality, 1987, and 1994 Annual Summary of Births, Marriages, Divorces
and Deaths

gfr2024 =

five year moving average of
(lag20(GFR)+lag21(GFR)+lag22(GFR)+lag23(GFR)+lag24(GFR))/5, where GFR is the General
Fertility Rate
source.. Vital Statistics, Natality, 1987

inc4.554 =

median total income ($1967) of all men aged 45-54, in thousands
source.. Current Population Reports, series P-60, #167, 172, 174, 180, 184

llratio2 =

ratio2 lagged one year

llunemp2 =

first lag of average unemployment rate of all unenrolled female high school graduates working
fulltime, full year in their first five years of potential work experience
where potential work experience = age minus completed schooling minus six
source: calculated from March Current Population Survey public use tapes, 1964-95

13ratio =

ratio lagged three years

13sdiffe =

fsdiffe lagged three years

lfeI819 =

log of the proportion of noninstitutionalized females aged 18-19 enrolled in school
source.. enrollment numbers and population from Current Population Reports, series P-20,
‘School Enrollment,” annually

ye2024 =

log of the proportion of noninstitutionalized females aged 20-24 enrolled in school
source.. enrollment numbers and population from Current Population Reports, series P-20,

“School Enrollment,” annually
lgfr1819 =

log(gfrl819)

l&r2024 =

log(&2024)

line4554 =

log(median total income ($1967) of all men aged 45-54, in hundreds)
source.. Current Population Reports, series P-60, #167, 172, 174, 180, 184

lmc1819 =

log(pmcl819)

lmc2024 =

log(pmc2024)

line1819 =

log(pmel819)

lpf1819 =

log(pfeml819)

lpf2024 =

log(pfem2024)

met1819 =

log of the proportion of total noninstitutionalized males aged 18-19 enrolled in school
source.. enrollment numbers and civilian populationfrom Current Population Reports, series P-20,
“School Enrollment,” annually
military population from same sources as blsm1819

met2024 =

log of the proportion of total noninstitutionalized males aged 20-24 enrolled in school
source.. enrollment numbers and civilian population from Current Population Reports, series P-20,
“‘School Enrollment, ” annually

military population from same sources as blsm2024
pfem1819 =

percentage of all noninstitutionalized civilian females aged 18-19 enrolled in college
source.. enrollment numbers and civilian population from Current Population Reports, series P-20,
“‘School Enrollment,” annually

pfem2024 =

percentage of all noninstitutionalized civilian females aged 20-24 enrolled in college
source: enrollment numbers and civilian population from Current Population Reports, series P-20,
‘School Enrollment,” annually

pme18194 =

percentage of all noninstitutionalized civilian males aged 18-19 enrolled in school
source.. enrollment numbers and civilian population from Current Population Reports, series P-20,
‘School Enrollment,” annually

pmc1819 =

percentage of all noninstitutionalized civilian males aged 18-19 enrolled in college
source.. enrollment numbers and civilian population from Current Population Reports, series P-20,
“‘School Enrollment,“ annually

pmc2024 =

percentage of all noninstitutionalized civilian males aged 20-24 enrolled in college
source.’ enrollment numbers and civilian population from Current Population Reports, series P-20,
‘School Enrollment, ” annually

ratio =

log of the ratio of (the five year moving average of the average annual earnings of all unenrolled
males in their first five years of potential work experience multiplied by their activity rate) to
(five year moving average of the average annual income of all families with children, with head
of either sex aged 45-54)
where potential work experience is age minus completed schooling minus six
source.. calculated from March Current Population Survey public use tapes, 1964-95

ratio2 =

log of the ratio of (the five year moving average of the average annual earnings of all unenrolled
male high school graduates in their first five years of potential work experience multiplied by their
activity rate) to
(five year moving average of the average annual income of all families with children, with head
of either sex aged 45-54)
where potential work experience is age minus completed schooling minus six
source.. calculated from March Current Population Survey public use tapes, 1964-95

re11819 =

total population aged 18-19, divided by total population aged 45-49
source.. Current Population reports, series P-25, “Total Population Including Armed Forces
Abroad, ” various years

re12024 =

total population aged 21-23, divided by total population aged 45-49
source.. Current Population reports, series P-25, “Total Population Including Armed Forces
Abroad, " various years

sdiffe =

log of the five year moving average of the ratio of (average expected hourly earnings of males with
16+ years of completed education) divided by (average expected hourly earnings males with 12
years of completed education),
where average expected hourly earnings are average hourly earnings of all fulltime, full year
workers in their first five years of potential work experience, multiplied by one minus the
unemployment rate of the same group
and potential work experience = age minus completed schooling minus six
source.. calculated from March Current Population Survey public use tapes, 1964-95

tinc45.54 =

median total income ($1967) of all men aged 45-54, in hundreds
source.. Current Population Reports, series P-60, #167, 172, 174, 180, 184

trade =

log((exports plus imports in constant 1987 dollars)/total U.S. population).
source.. Dave Wasshausen, Economics and Statistics Administration, U.S. Dept. of Commerce.

ww1819 =

log((tota1 population aged 2529*.645)+(total population aged 20-24*2.28))log((tota1 population aged 5-9*.645)+(total population aged lo-14*2.28))
where weights used are meant to replicate average of single year weights use by WW. (Their
weights were l/n, where n is the number of years between cohort under observation and the lead
or lag cohort)
source.. Current Population reports, series P-25, “Total Population Including Armed Forces
Abroad, ” various years

~~2024 =

log((tota1 population aged 30-34*.645)+(total population aged 25-29*2.28))log((tota1 population aged lo-14*.645)+(total population aged 15-19*2.28))
(Their weights were l/n, where n is the number of years between cohort under observation and the
lead or lag cohort)
source.. Current Population reports, series P-25, “Total Population Including Armed Forces
Abroad, ” various years

wdraft24 =

annual number of inductees per 1000 total males aged 20-24
1960-73:
all other years: zero
source.. Statistical Abstract, 1968, 1973, 1975

