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THE RETURN TO INVESTMENTS IN HBIGHER EDUCATION REVLSITED*

Paul Wachtgl**

Estimates of the rate of return to college frequently omft any refer-
ence to differences in investment costs among ;‘,chools.l In this note the
return to investments in higher education for a sample of individuals is
estimated with specific cost data for each college attended by the re-
spondents. If quality differences among schools, which are reflected in
costs, affect the earnings of graduatés than cost differences should be
considered in estimating the rate of return.

The results show that the variation in investment costs among colleges
is an important determinant of earnings. In addition, the estimated rates
of return to schooling are lower when all costs are considered, than when
years. of schooling is used as a proxy for all investment costs. This
supports the hypothesis that students with higher earning potential invest

more per year of school. Finally, large differences in rates of returns

on direct and indirect cemponents of investment are observed.

*This research was suppoxted by a U.S. Office of Educaticn Grant Wo.
OLG2-71-0479B to the Natlonal Burcau of Economic Research. It has not,
however, undergone the National Bureau's official review procedures. The
author is grateful to Lewis Solmon, Jaceb Mincer and Barry Chiswick for
many helpful comments &nd Stanley Liebowitz for able research assistance.

%%
Assistant Professor, New York University Graduate School of Business

Administration and Research Associate, National Bureau of Economic Ee-
search. '



The sample used for the study is the NBER-Thorndike survey of World
War II vetcrans. It is a sample of individuals who took a battery of Air
Force pilot and navigator tests in.l943. Information from Army records
have been updated by mail surveys in 1955 and 1965. The samplé is de-
suriged by Taubman and Wales who have examined the weturns to different
tevels of schooling but use estimates Qf averagé costs rather than the

instituticn data collected for this study.

Y. The Model and the Data

The basic framecwork of the analysis is the human capital earnings
function developed by Becker and Mincer. The model states that the earn-
ings of the ith person at time t can be written as the sum of an initial
earnings endowméntl?bEio, and the sum of returns to all previous human

t-1

E, =E,  + I
(o]

r C
it i j=1 ij i3

capital investments, r,. C,., where r,, is the rate of return and C,, the
ij ij ij & : ij

cost of investments by the ith person in the jth period. The costs of

investments can be expressed as a fraction, kij’ of potential earnings:

Substituting recursively and taking natural logs gives the basic earnings

function by approximation: -

In Eit = 1n Eio + jil rij kij
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Mincer has pointed out that k‘is not zero in the post-school years because
of investments in on-the-job training. Following Mincer, it is assumed:
that investments in the form of on-the-job training follow a linear
declining pattern over the life cycle. 1In addition, the log of weeks
worked, W, is included as a correction for less than fﬁll'year employment.
Assuning thét the returns to college inveséments are constant for all in-
vestments and all individuals and adding a residual term yields the esti-

mating equation:

In B, = b0 +b

2 7
it + b2 8¢ + b3 1n Lit

1 8it

13 Yt

Labor force experience, g, is measured from the year of first full-time

O

job after high scheol and s is the number of years of college educaticm.-4

The rate of return is the least squares coefficient on the college invest-
ment variable, Ik,...
1]

Previous estimates-of the returns to schooling have been restricted
by the availability of data on direct schooling costs. The usual assump-
tion made 1s that k is equal to one for each year in school. That is,
the only costs of schooling are foregone earnings or alternatively direct

private costs are equal to the part-time earnings of students. As a

result inter-school variation in costs are ignored. The effect of
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inter-school cost differences oan the return to education has never been
examincd nor has the validity of foregone earnings as a proxy for total
costs been tested. .

In this note direct cost data for each college or university attended
by the respondents in &He sample are used to correctly specify k, the ratio
of costs to potential carniﬁgs. The total costs of schooling are the in-
direct costs (foregone earnings) and direct costs. Two measures of direct
costs are-available. Tuiticn charges are used as a measure of direct
private costs and total school expenditures per full-time équivalent S tu-
dent as a measure of direct socilal costé;.5 Using expendifures per student
as a measure of direct social cost i@plies that every collégg has the same

homogeneous product, student years. Different product mixes between re-

search, gradvate and undergraduate training, sports and intellectual en-

‘deavors are ignored at present.

To estimate ex post returns to schooling each k should measure costs
as a fraction of potential earnings at the time :the educational investments

took place. The available cost data post-dates most of the investments.

"1f costs (tuition or expenditures) have become relatively more expensive

over time, calculated values of k will have to be adjusted accordingly.
The national average expenditures per college student have in fact in-
creased more quickly than earnings in the postwar period. The increase

may reflect improvewents in the output of colleges, as well as an increase

s

in the relative cost of education. Average tuition charges in private in-
stitutions have increased almost as quickly, but tuition charges in public

institutions have increased less than wages in general.



Opportunity costs for each individual were calculated from the 1960
Census.6 For the undergraduate years opportunity costs are the median in-
come of white high school graduates im the state in which the respondent
attended college, adjusted for the age of the respondent in cach year of
college. This adjustment for age is importapf in the present sLudy as
the sample of veterans 1is older than.the no%mal undergraduate population
(average age at college graduation was 26) and therefore had substantially
higher opportunity costs. For the graduate school years the average earn-
ings of white college graduates in the state of graduate school at the
appropriate ages were used. The Census data does not provide the neces-
sary race-age-education earnings breakdown by state so the.figures were
Ealculated by interpolation from natjonal and regional averages.

The Census data on foregone earnings may systematically understate
the opportunity costs of the respondents. The respondents are all from
the upper ha%f of the population ability distribution and therefore may
have had higher opportunity costs than the population average for their
age group. However, the carnings of the'average ﬁerson of the age at
which the respondents attended college would be augmented by'the return
to several years of labor force experience. Taubman and Wales'use start-.
ing salaries of the NBER~Thorndik¢'¥cspondents as an alternative measure
of opportunity costs but find thék they are unaffected by ability and the
_amount of education. Their predicted initial salary in 1947 is $4,089
for those with some college, $3,464 with an undergraduate degree and $3,460
for those with graduate education. 7The average opportunity cost for the

respondents from the Census data is $4,744 or $3,648 in 1947 dollars.
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Conventional wisdom has it that many other factors determine earn-—
ings as well as the specified human capital investments. Social back-
ground, luck and ability can affecct the dispersion in observed rates of
return 2wuong individuals. ‘Howevgr, estimates of the basic earnings fune-
tipn discussed in Section IT provide unbiased estimates of the expected
value of the distribution of rates of return. The effect of ability and
social clasé on the dispersion of rates of return is examined in Section

III.

II. Estimation of Rates of Return

Estimates of various specifications'of the basic earnings function
for 1969 earnings are shown in Table 1. In the first set of equations it
is assumed that foregone earnings are the only cost of schooling. In the
second set exﬁenditures per full-time equivalent student are used as the
cost of direct social investment. Finally, the last set of two equations
uses tuition payments as a measure of direct private invest’ménts.8 The
sample sizes for the expenditure and tuition equations differ because of
the availability of the direct cost data.9 |

Each equation allows for ¢ ~vent rates of return to the direct and

N indirect components of investment,Ar and r respectively. That is, the

D I’

investment variables can be written as:

r.s +r
i

1ot e
L::
e

: - s : i - S + F
This follows from the definition of costs, Cij Dij Eij where Dij is the




direct investment cost, either tuition or expenditures. In addition, the
second equation of each set disaggregates the investment variables into
graduate and undergraduate components. That is, separate variables are
included for direct and indirect investments in the form of graduate and
undergraduate training.

The formulation of the indirect investment component impliesjghat
students fofégo a full years income. An alternative assuhption that
part—timé and sunmer work during schooling is on average one-fourth of
full~time earnings is used to adjust the estimated rates of returan up-
wards.10 Many of the respoudents also had acecess to the GI Bill which
paid monthly stipends to full-time students and covered tuition payments
ﬁp to $500.11 The calculated investment variables ignore these stipends
and therefore coefficients are lower than the rates of return earned by
the respondents. Clearly, private rates of return are increased when
the GI Bill stipends are deducted from costs.

When direct investment costs are ignored the estimated rate of re-
turn to ipveétments in college is 5.04 per cent. Eﬁuation (2) indicates
that the rate of return to undergraduate schooling (6.44 per cent) exceeds
the return to graduated schooling (3.94 per cent). The coefficients
differ significantly when tested at tﬁe iO per cent level, but not at the
5 per cent levei.12 This is not surprising because the number of years

~of graduate and undergraduate schooling are correlated.l3

The rate of return coefficients are somewhat lower than the generally

accepted figures for the return to college investments. If part-time work




is set at three months per year, the rate of retu;n should bé increased by
one~-third. If, in addition, an average stipend of $1,000 per year 1is
deducted from direct costs the true value of k 1s not one But .48 and the
private rate of return is (5.04) x (1/.48) = 10.¢ per cent.14 The ad-
justed rates of return from equaéion (2} are 14.0 per cent for undergraduate
and 7.1 per cent for graduate training. It is clear that without the GI
Bill, rates-of return on private investments in schooling would have been

much lower than the commonly accepted estimates and would probably have

~discouraged many of the respondents from further educational investments.’

e

The direct investment variable for soclal investments (expendiéures)
is added in equation tB) and for private investment (tuition) in equation
(5). The proportion of variaﬁce explaiﬁed rises dramatically from less
than 5 per cent to about 8 per cent. The coefficient on indirect invest-—
ments declines to just over .01 from .05; in the expenditure equation it

is barely twice its standard error. The coefficients on the direct invest-

‘ment variables are significantly larger in both equations (3) and (5).

The differences in magnitude depend on the'adjustments made in interpretihg
the cocfficlents on direct and indirect inveétments. Bct& coefficients
provide a measure ;f‘relative importance in explaining variation in earn-
ings. For tuftion the beta coeffiéient on direct investmwent is 5.6 t£mes
that for indirect investment.and;for expenditures the ratio is 3.35.

The investment variables are adjusted for part~time work by students
andbdifferentlal growth trends in investment costs and earnings.l5 The

adjusted rates of return from equations (3) and (5) of Table 1 are shown




in Table 2. The difference between the rate of return on direct and in-
direct investments is still large. The results suggest that full-time
college attendance has a large consumption component because the economic
. 16
incentives for part-time attendance are large.
The total private and social returns to educaticnal investments can

be calculated by taking weighted averages of r

D and rye The weights used

are the average levels of the investment variables adjusted for part-time
work and the secular change in costs. fhc total rate of return to private
investiwent is 5,57 per cent17 and to social investment 5.78 per cent.18
Although divect and indirect returns are about one-fourth larger for pri-
vate investments than social.investments,’the total returns. are almost
identical. This is expected since indirect costs are a larger fraction
of private than social investment costs. TFor the same reason, the total
returns are not very sensitive to changes in the direct investment adjust-
ment procédure.

Foregone earnings are 72.5 per cent of total soclal investment and
82.6 per cent of total private invcstmené. The vériance in foregone
carnings is, however, only 50.5 per cent of the variance in total social
investment and 75.4 per cent of the variance in total private investment.
Years of schooling is hardly an adequate proxy for total schooling invest-
ment. The total rates of return are both smaller than the comparable rate
of return from equation (1). When foregone earnings are used as a éroxy
for all investments the return is 6.6 per cent (i.e. tﬁe coefficient on s,

adjusted for part-time work by students).



For the most part, the respondents attended college-after spending
several years in the Armed Forces and were therefore about four years
older than the average college student. This four-year age difference
almost doubles their potential earnings as students. The total returns
that would have beenvearned by younger students with opportunity costs
reduced to one-half of those estimated are 8.0 per cent for total private
investments ‘and ‘8.1 per cent for total social investment.

As previously noted many of the respondents benefited from the GI
B11ll which reduceg private costs substantially. Adjusting for part—time
work and a $1,000 annual stipend increases the return on indirect private
investments to 3.42 per cent.19 Assuming‘that’each réspondent also re-~
ceived a tuition stipend (up to a $500 maximun) reduces the average level
of direct private investments by 80 per cent, and yields a private return
on the average direct private investment of 121.3 per cent. However,
direct.investments-aré only a small fraction of the total; thg totai pri-
vare return on investments made by the respondents is 9.?1 per cent.

In equations (4) and (6) of Table 1 both the indirect and direct
investment variables.are disaggregated into undergraduate an& graduate
school components. The disaggregation adds less than 1 per cent to ex-
plained variance, but the increase is significant at the 1 ber cent
level.20 The results indicate that there are large and significant differ-

" ences in the rates of return earned‘at the graduate and undergraduate level.
The return on indirect investments is negative for graduate studies.
Intercstingly enough, the reéurnS“to direct social and privéte investments
are larger for graduate than undergraduate studies.

ERIC

IToxt Provided by ERI
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.

The increase in returns to direct graduate school investments over
L

undergraduate investments seems to contradict the expected decline in the
rate of return with the améunt of {nvestment. Howéver, the total rate of
return to graduatg education is }ess than the total rate of return to
undergraduate education for both the social and private investment equa-
tions. Table 3 shows the total returns adjusted for part—timc work and
the secular change in costs, as discussed previously. The total returns
to undergraduate investments are more than twice the returns to graduate
training. This difference is much larger than the difference suggested
by the foregone earnings coefficients in eﬁuation.(Z). The results do
confirm the idea that there tends to be over investment in graduate
training.zl

The other coefficients of'the model all have the expeﬁted signs.
The cxperience coefficlent variables cannot be solved for both the rate
of return tu post-school investments and the value of k in the first
job. The coefficient on experience is the product of the rate of return
and k. A coefficient of .02 suggests therefore that a returr of 10 per
cent is consistent with an initial k of ,2. The two coeffici_..> together
can be solved for the span of the post-schooling investment. The ¢ ‘~ffi-~
clents indicate that the post-school investment period is about twenty-
five years, it ends at an aver;ée age of 52 for this sample.22 The
elasticity‘of annual earnings with respect to weeks worked, the coefficient
on 1n W, is.about +4. A final remark concerns the low value of the co-

efficients of determination. These can be explained by the relatively
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homogeneous neture of the sample. All the ceefficients themselves are
highly signlficant.

The preportion of variance explained can be raised by somewhat less
than 2_per cent by adding a measure of ability.23 As would be expected
the ability measure reduces the rate of return coefficients. For example,
when years of schooling is ;he only investment variable, its coefficient
is reduced from 5 per cent to 4.4 per cent with ability included, a reduc-~
tion of almost 15 per cent. The reduction in the direct social investment
(expenditure) coefficient is somewhat smaller, about 13 per cent. The
coefficients on the direct private investment variablee (tuition) are re-
duced by about 10 per cent when ability is included in the equation.

ITI. The Effect of Ability and Socio-
Econonic Status on Returns

The estimated rate of return coefficients are the mean’values of the

distribution of returns received by individuals. Human capital theory
" states that the return earned by a particglar individual depends on both

his supply and demand curves for investments. Becker suggests that supply
will depend upon opportunity factors and the demand curves on ability.
An individual with higher ability will make more human capital investments
because his denand curve is higher: If 211 individuals face the same
opportunities (s.pply cﬁtve) the more able person will earn a higher re~
turn. Similarly,'individuals with greater oéportunities will invest more
than others with the same ability (demand curve),

The effect of ability.and opportunity fdctors on the dispersion of
estimated rates of return are examined by segmenting'the sample into

ERIC
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ability and socio-cconomic status groups. Ability quartiles were calcu-
lated from a constructed IQ measure.24 »A socio~economic status variable
based on father's occupation was used as a rough measure of opportunity.25
The earnings functions were reestimated with college investment variables
classified by ability or socio-economic status. That is, if Xn-is a dummy
variable with a value of 1 if the resp&ndent is in the nth group, then the
coefficient'on (an) i; the indirect rate of return for individuals in the
nth group. Only the schooling jinvestment variables are categorized by the
ability or status groups.‘ The other wvariables in the equation have the
same coefficilent for the whole sample.

In Tablé 4 the investment variables are categorized by ability quar-
tiles with 1 being the lowest and 4 the highest. In Table 5 the investment
variablgs are categorized by the socio-economic status groups indicated
by H, M, and L subscripts. The categorization by ability or socio~econcmic
status adds significantly to the proportion of variance explained.26

The rate of return coefficients do indicate that returns tend to in-
crease with both ability and socio-economic status. The strongest trends
aré in the equations.with no direct investment va;iable. Those equations
"suggest tﬂat persons in the highest'aQility quartile earn more than twice
the return of those in the lowest quartile and that pefsons from the high
socio—econgyic status group have a return which is over 40 per cent higher
than those in the low group.

Total private and social rates of return by ability and status groups
are shown in Table 6. The regression coefficients are adjusted for part-

time work and secular cost changes, as before. Returns increase consistently
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with both status znd ability. The increase in returns with ability is not
as large as tbe increase shown in the equation without a direct investment
variable. The return for high status group is consistently about 40 per
cent larger than the return to the low statﬁs group.

If 211 individuals in the sample have the same opportunities (common
supply curve) then persons with higher ability should have ﬁigher returns
and higher levels of investment. .The averége_number of years of college
in the highest ability quartile is 4.4, about 24 per cent more than the
lowest ability quartile. However, more able students also make more ex-
pensive college investments. Their direct costs (private and social) are
about 40 per cent greater than the average for the.loweét ability quartile.
'Finally, the assumption of a common supply curve may be warranted for this
sample as all the respondents had access to the GI Bill.

If all the respondents had the same demand curve then increased
opportunity (higher supply curve) would yield higher returns on lower
amounts of invéstment for higher status groups. Although the private and
social returns earned do increase somewhét with sécio—economic statué,
there is no discernible difference in the average number of years of college.
The direct social investment costs ,are about 14 per cent highér for persons
from the high socio-economic status group than for persoﬁs from the low

soclo-economic group.

IV. Conclusion

The major conclusion to be drawn from this study is that estimates of

3

the rate of return from college which ignore'institutional'differences
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in expenditures and tuition are biased upwafds. This situation results
from the tendency of students with higher earnings potential to~make more
expensive investments. The second conclusion.to emerge from this study
is that the returns to the direct and indirect components of investments
are strikingly different. More research on this issue is glearly in
order to judge whether paft-time coilege attendance should be encouraged.
The difficulty in arriving at a unique measure of the returns to
college that can be applied to future investments are highlighted by these
results. Alternative adjustments and assqmptions can alter the estimated
return. The respondents in the NBER sampié seem to have a very low return
but when the GI Biil stipends are considered, the private return is com-
parable to most estimates., Care should ﬁe taken in applying the ex post
returns from specific samples to present or future investments. However,
the systematic differences in the returns to graduate and undergraduate
training, to direct and indirect investment and with ability and socio-
economic class are suggestive of the importange of these differences.
Emphasié on the size ﬁf the rate of return has teﬁded to distract from
the importance of the differences in returns due to the several factors

discussed,
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FOOTNOTES

1Early studies of returms, such as Becker use aggregate average
éstimates of costs and returns. More recently, éstimates of returns from
a human capital earnings functiohs, such as Chiswick and Mincer, use the
number of years of schooling as an index of investment costs because of the

paucity of data .on other differences in investment costs.

2. small literature on the quality of schooling by Welch, Solmon,
Solmon and Wachtel and others has demonstrated tha importance of differ-~

ences between schools in determining earnings.

3The initial time period is assumed to be the age of high school
graduation since this study is devoted to the returns to college edu-

cation.

Data on time spent in the military is not available. It is there-
fore assumed that no human capital investments took place during military
service unless the initial job experience preceded the war and then mili-

tary experience is considered part of labor force experience. About 20

per cent of the respondents reported an initial job prior to 1945.

5The expenditure data was obtained from unpublished U.S. Office of
Education sources and refers to the 1963-64 .school year. The data are for
gross current expenditures, no allowance is made for the capital account

of colleges. The tuition data are taken from Higher Education: Basic

Student Changes, 1962-63, U.S. Office of Education, Circular 711. Most
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FOOTNOTES (continued) .

of the respondents, howvever, attended college in the immediate postwar
years. It is therefore necessary to assume that cost differences among
colleges remained unchanged. There is some limited evidence in Solmon

that college cost and quality rankings are fairly constant over time.

-6The 1960 Census is used because it'provides more detailed data

than previous censuses and the data is almost coincident with the cost
data. The tuitfon and expenditure cost data are adjusted to the Census

income year (1959) by the consumption expenditures deflator.

7Earnings of adult white male high school and college graduates for
each state and region were derived frém the nonwhite and total data.
Reglonal data for age and education classes of white male earnings were
used to approximate state medlans for 22~24 year old high school gfaduates
apdv25~29 vear old college graduates. The ratio of all adult white male
earnings In each state to the appropriate regional age group for each
education class was Qsed to make the adjustment. Finally, national differ-
énces in income by age for each education class were used to adjust the
estimated state median earnings for 22—24 year high school graduates and
2:~29 year old college graduates to the agé of the respondent at the time

of his schooling.
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FOOTNOTES (continued)

8For schoéls wvith different tuition charges for residents and non-
residents, the resident tuition is used for undergraduates only if the
state of the undergraduate college 1s the same as the state of the re-
spondents high school, and for graduates if the state of undergradpate

and graduate school are the same.

9Of the 5,086 respondents, 1,246 never attended college ane are

excluded from the regressions along with respcﬁdents with zero earn-
ings in 1969, all medical doctors and airplane pilots. The name of
.college attended or the tuition and cost data was not available for
about 600 respondents leaving about 3,000 observations foflphe regres~
sions.

10The fraction one~fourth is suggested by Becker.

11The stipend varied with the number of dependents, and several

changes in the law during the postwar period. Solmon estimates the

‘average stipend during the late 1940's at $100 per month.

12The fest value for the nuli hypothesis that the coefficients on

Sy and sg are equal is F(1,3039) = 3.83.

13

The simple correlation of s . and Sg is .33. The mean number of

U
years of schooling is 15.96, with a standard deviation of 2.0. 29 per
cent of tiie respondents have some graduate training, and 37 per cent only

an undergraduate degree, the remainder have between 13 and 15 years of

schooling.
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FOOTROTES (continued)

14The calculainn is:

L C _ 3/4 (3747) - 1000 _
k=g = 3747 = .48

The average opportunify costs for the respondents was $4,744, as calcu-
lated from the 1960 Census, or $3,747 in 1948 dollars. The median year
of college attendance is 1948. The corresponding adjustment for the
undergraduate return is k = .46 and for graduate returns k = .55, as
opportunity costs increase with education. The value of k for graduate
students may be biased upwvards because of increased scholaréhips and

' part-time work opportunities which reduce costs.

If the average initial real salary in 1948 dollars ($5,602) is
used as the opportunity cost, k = ,57 and the rate of return would be
8.8 per cent. This would be a lower limit for the correction, assuming
that ;he opportunity costs were equal to the average first job earnings.

D

15The direct investment variables, I Eil-, utilize wage and cost
' i i

wata that post-date the respondents schooling. The true value of the
. -‘D-. '
variable is % :%J- where tue bar indicates 1947-48 values. For ex-~
j E, : .
i} -
penditures D = 2.27 D and for earnings E = 1.89,%1 The growth rates are
based on national gverage college expenditures and the average weekly

wage in manufacturing. Substituting gives the proportional correction
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FOOTNOTES (continued)

factor for the direct social investment variable. The regreésion coeffi-
éients on the measured variable should then be adjusted by the inverse

or the ratio of growth in direct costs to the growth in earnings. The
average tuition chargg increased by the same percentage as earnings
between 1947-48 and 1962-63. The average tuition charge .for 1962-63 is
based on the 1947-48 distribution of students between private and public
institutions applied to the national average tuition in each type of

school.

16Weiss concludes that there is little economic incentive for full-

time as opposed to part-time study. The difference may be due to the

larger role of part-time earnings of graduate students in his study.

17Stipends under the GI Bill are not subtracted from costs here.

18The standard errors of the total rates could not be calculated

because the program used does not provide a covariance matrix of regres-

sion coefficients. However, an estimate of the covariance of rD and

ry from some preliminary experiments which assumed constant opportunity
costs for all individuais indicates that the standard errcr of the total

a

rate is about .9 per cent.

19Based on equxtion (5), Table 1. See footnote 14 for the correc-

tion factor.
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FOOTHOTES (continued)
20The test value for the expenditure eéuations is F(2,3038) = 10.5

and for the tuition eﬁuations it is F(2,2997) = 6.04.

21This conclusion is also reached by Taubman and Wales.

22These conclusions are based on Mincer's explicit formulation of a

lirearly declining net investment profile. See Mincer, p. 17.

23

These results are not shown.

zaThe 1Q variable was constructed from a factor analysis of the Air

Force tests taken by the respondents in 1943. The quartiles are based on
the test scores of all respondents, including those who did not attend

college.

2 rhree groups were constructed, as follows:

High: managerial, proprietor, professional, and technical

Mediuh: office worker, salesman, foreman, skilled:WOrker
and others s

Low: service worker, and semi4skilled, unskilled and
other blue ‘¢ollar.

49.7 per cent of the respondents are from the high socio-economic status

group and 13.8 per cent from the low group.
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FOOTNOTES (concluded)
26The equations in Tables 4 ;nd 5 are éompared to the dorreSponding
equations in Table 1. The increase in R2 is significant at the 1 per
cent level for all equations except the.socio-economic status categoriza-
tions of the expenditure and no direct inveétment equations which are

significant at the 5 per cent level.
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TABLE 2
Adjusted Rates of Return

Social Private

Investment Investment
(Expenditures) (Tuition)
- . 2.19
‘ rI 1.65 .
ry 16.92 21.64
Total Return 5.78 5.57
. TABLE 3
Adjusted Total Rates of Return
Social Private
Investment Investment
Undergraduate 7.67 §.11

Graduate 3.01 ) 3.39




. TABLE 4 ' a "
Effect of Ability on Rates of Return

" Direct Investment Variable:

None Expenditure Tuition

Constant L4410 | 5514 .6651

g .0204 (. 0088) .0236(.0087) ' .0259(.0088)
g ~.0004 (.0002) -.0005(.0002) ~.0005(.0002)
In W .4481(.0870) .4110(.0858) .3769(.0842)
5 | .0293(.0066) ~.0011(.0118) .0115(.0097)
s, .0535(.0059) .0103(.0104) . .0128(.0086)
s, .0620(.0055) .0167(.0086) .0278(.0077)
Dy .1086(.0339) .1385(.0506)
D, .1392(.0301) .2226(.0450)
Dy .1380(.0266) .2558(.0424)
D, .1260(.0175) .2016(.0315)
RZ . .0593 , .0921 .0881

S.E. .4836 4754 .4753

N 3045 3045 . 3004

aDependent vériable'is_natural log of 1969 earnings.

Standard errors are in parentheses.




. TABLE 5 a
Effect of Socio-Economic Status on Rates of Return

v

Direct Investment Variable.

None Expenditure Tuition -

Constant . 3454 L850 .6232
g .0222(.0089) .0251(.0087) .+ .0273(.0002)
g -.000% (. 0002) ~.0005 (.0002) ~.0006 (.0002)
in W .4637(.0874) .4211(.0856) .3803(.0843)
s .0386(.0070) ~.0018(.0131) .0116(.0113)
Sy .0486(.0055) .0104 (.0088) .0171(.0079)
Sy ' .0548(.0053) .0062(.0075) .0188(.0066)
D, - .1329(.0347) .1687(.0607)
Dy ©.1245(.0218) .1977(.0355)
Dy . : .1439(.0160) .2344(.0267)
RZ .0487 0869 .0819
SoEo ) '[‘863 '\‘. 04767 .[‘768
N _ 3045 . 3045 3004

aDependent variable is natural log of 1969 earnings.




TABLE 6

Adjusted Total Rates of Return for

Ability and Status Groups

Social Private
Investment _Investment

Ability Group:

1 (lowest) 3.3% 3.6%

2 :4.0 4.2

3 ' 5.5 5.8

4 (highest) 6.0 6.7
Socio-Economic Status:

Low ' 4.0 4.1

Medium 5.0 5.4

High : 5.5 6.2




