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Rates of Return to Education in the United States-

& Theoretical and Empirical Study

TiTRODUCTION
The economics of education is of great importance to the
Kenyan economy. Therefore. the theoretical portions of this paper should
be of general interest. However. the empirical work described herein
concerns the United States and has but little applicability to Kenya.
¥ith this warning, I shall proceed, hopeful that nc one will expect from
the paper answers to problems with whick it is not concerned.
The eccnomics of education can be split into three categories
as follows:
1. DManpower. which is basically a study of the supply of and
demand for various types of labor over time;
2. '""The residual factor,' the name often given to the study
of education as a factor of production., which derives from
attempts to determine the contributions of various factors tc¢
increments in the output of an ecomnomy; and
3. The rate of return to “invastment" in education. It is this
third category of the economics of education with which this

paper is concerned.

This paper has two purposes. The first is to present theoretical
problems involved in interpreting the meaning of the rate of return to
investnent in education and in determining its size. The second objective
is to estimate what that rate of return is in the U.3. The first two
sections of this paper, "Education as Investment' and "Rates of Return'.
will deal with the theoretical aspects. The third section, "Past Studies,”
will be a transitional section dealing with the theoretical aspects of
empirical work. The fourth section, '"This Study." will describe the research

I undertook on the question of returns to cducation in the U.3. The final

section will present a. short sumrary.



I. ZXducation as Investment

In a world of scarcity alternative investments must be evaluated
in order to allocate resources optimally. Such evaluation is made by
comparing the costs and the benefits associated with any investment. This
can be done by finding the present valuc of alternative investments at
various interest rates or Ly comparing the internal rates of return, wherc
the internal rate of return is the discount rate which equates the costs to
the benefits. In any case, the value of the costs and the benefits must ba
known. In the case of education. the value of both differs for society
and the individual.

The cost of capital is lower to government than to individuals.
This is truc in a real sense as wcll as the sense that government can print
money, since the risk premium portion of the interest rate paid is so much
smaller for government. On the benefit side, there are many externalities
which society can capture from educaticn. The social cffects of education.
as exemplified by the benefits to the nation of increasced awarcness of
citizenship and nationhood, are one such sxternality. Also,the technical
progress of the economy can be at lzcast partially attributed to education.
Unfortunately, the value of externalities is very difficult to measure. It i
however, less difficult to evaluate the relative value of externalities for
sub-optimization decisions than for full optimization decisions. For
example, it iIs easier to compare the externalities associated with another
secondary school to those of a teacher’s training college than to comparsa
those of a college to those of a drainage system. Hence. it is easier to
make assertions about allocation within ecducatiom than to try to solvz the
grand resource allocation problem of detcrmining how many resources should
co into education in total. In developed countrics, at least, educational
expenditures have not been. determined through cost-benefit analysis.

Rather, the belief in the value of educatiomn for democracy and the general
uplifting of society has beecn the determining factor in deciding the quantity

1
of education. Therefore, cost-benefit zanalysis is, in a.certain sense,
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Some assert that such analysis underlies decisions in this area, perhaps
subconsciously. See Burton Weisbrod External Benefits of Public Education:
An Eccnomic Analysis (Princeton: Industrial Relations 3ection, 1964).




irrelevant to the grand resource allocation problem. However, this does
not eliminate the value of the analysis for sub-optimization decisions.
of. view, .I.would. argue.--ifivestment in
education is different from investment in physical capital. The greatest
portion of investment in education consists of Forcgone carnings. In the
J.5., e.g., thiz-is at:least true of every level above the age of required

school attendance. Since a student's investment consists mainly of foregone
carnings, his income is lower than that of one:whé is not 2 student. As
expenditures are to somec extent a Ffunction of incoée and income is low for

a student, his expenditures are. lower than they would be if he were working.

In addition, students traditionally have a low standard of living which
makes it psychologically casier to live on a lower income. Figure 1 pictures
the situation envisioned here. The worker has a larger carnings and saves
much less than the student invests. What is being argued is that there is

an economic irrationality or a osychological facter which makes it easier

for an individual to invest in education than in physical capital. There is

©

then,; in education, a sort of forced savings. This suggests that the returm
to education from the individual's point of view may not have to be as great
as that on capital in ordsr for him to iavest in it.

The fact that not all expenditure on education is investment from
the standpoint of the individual adds weight to this opinion. At lesast scme
expenditure on education is for consumption purposes. One derives pleasures
from the effects of education throughout one's life in the form of enjoying

books, and so forth. That is consumption. i'hile it is probably impossible

1 . . a
TABLE 1: Costs of Education the the U.S.

Secondary (4 years) College (4 ycars)

Foregone Earnings $£2.,000 57,000
Tetal Private Costs 2,000 9.000
Total Social Costs 3,000 1G.,000

A11 costs arc in 1957-59 rrices. Costs are for education in

1336-39 for sccondary school and 1940-43 for coliege.



FIGURE 1
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1 = Student
2 = Full-time worker
¥ = ECarnings
C = Consumption
F = Foregone earnings
I = Investment
T = Tuition
Il=F+T=‘{2
I = Y - C
2 2 2
to determine the proportion of cducaticnal expenditure which is for con-

sumption and the proportion for investment purposas. it is clecar that treat-
ing all such expenditure as investment overestimates the size of "the '"invest-

ment. "

I1. Rates of Return

The above argued that investment in education is qualitatively
different from investment In physical cepital from the viewpoint of
both society and the individual. There are also real differences in the

costs and benefits which make the rates of return differ for the two.



Tor both society and the indivicdual, forcgone earnings make up the largest
part of investment in cducaticn. TFor society thesc measure the leoss of
labor which could have been put intc the preductive process. The proportion
of this labor which actually would have been used for productive purposes
dzpends on the general uncmployment situation in the country. The prob-
ability of a 2nd standard "soraduate™ finding employment is low in both the
U.5. and Kenya, but probably lower here; so there is but little loss to
society when such a person stays in school. The probability of a university
graduate being unemployed is close to zero in either country, so therc is
therefore a large loss to society if he stays in school. For the individual
foregone ecarnings ave also a cost since he i1s not earning money he could
have earned. It is in direct costs of education that society and the
individual differ.

For society all recurrent expenscs -- teachers, materials,
administrators. etc. -- as well as the depreciation of the buildings and
other capital used in education are costs. TFor the individual the direct
costs are only the tuition which must be paid and the cost of books, uniforms
{above the cost of the clothes which would be worn in their stead). etc.
In Kenya the direct costs are relatively high for primary and secondary
schocling and relatively low for college compared to the U.S., where all
schooling belcw college is free and many attend college with only nominal
fees. In summation the cost to soclety is greater than to the individual
in all cases. ,

The returns also differ szomecwhat between society and the individual.
Society captures the benefits of the externalities associated with education,
whereas the individual does not. In addition the individual does not receive
all of the benefits of the greoater sarnings associated with more educatiorn.
This is due to the taxinc policies of most .countries. That is, some of the
gains are taxed away via income taxcs. When comparing private returns to
investment in education to other investments, this is not very lmportant
in that all carningse are taxed. But to the extent that the taxes on these
diffcr, the value of onc investment as compared to another is affected.

In addition, if onc is concerned with the roturn to education, per sc,

in considering for cxample, a loan program for financing education,taxes

arc a relevant consideraticn.



I shall now turn to a brief survey of the attempts to quantify the

returns to educaticn which have becoh made in the past,followed by my own study.

The research on the returns to educaticn can be broken into twe

categories: those that use tabulation studies and those that use case studies.

o]

shall discuss them in that order.

The pioneering work in the returns to education was done by Glick and
, 1 ) o 2 . .
Hiller and followsd up by furtler work bv Miliecr.  Glick and Hiller tcok Census
data of median incomz by age, race, sex.and ecducation for the population in 1943.
They determined the expscted lifcetime incomes of individuzls with varicus amounts
education using mean Incomes for each age group multiplied by the probability of
! L I 3 m s 1 1 : ¥
being ralive at that ago. T'oc determine the '"return" to education they merely sub-
tracted the lifetime income of those with one level of education from the income o
those with a greater amount of educaticn. This is the source of the oft quotzd,
"A collepe education is werth $100,000." They then procseded to estimate the

cost of college education to the individual and to show that .that amount invested

1o

n government bonds would not yield as much as the increment in inccme associated

with greater education.

“Glick, Paul C. and Miller. Herman P. "“Educational Level and Potentizl Income",
American Scociological Review, 1956, pn. 307-12.

2Herman P. diller “Annual and Lifetime Inccme in elatiqp to Zducation: 1939—522
American Economic Revigw. December 1960, pp. 963-835 and Lifetime Income and
Zconomic Crowth%, American Economic Review, September 1965 pp. 833-4l4.

SThey apparently used a formula such as the following, after mean income had bezen
estimated from the median:

- + I Yoo « 7~ Ay e
Y5 Y5022-m) ) Vi 5(25-29) § ij T T3(30-3w) ; i o+
i=29 i=25 1=380
v o v 2 Y o Y Wy
5(35-u4) ¥ Tif o+ Tj(us-sw) ¥ Yij 4+ T3(s5-64) ) Yii + T3(85-74) § i

1=35 1=45 : 1=55 1=65
Yhere: Yj = lifetirme income of the jth educational level

Y(i -~ i+n)j = mean income of age group from i to i+n for the

jth educational group.

= probability of somecne in the jth educational level and

e
Cde

22 yearcs of age surviving to 1 years of age.



There are several problens with this procedure tne discussion

wnich will be instructive when considering other studies. First of all,
the basic piece of datum is incore rather than earnings. Since education
is positively correlated with family wealth and family wealth is positively
correlated with income from sources other than sarnings(e.g., inheritance),
income from sources other than earnings is positively correlated with
education. Thus, the use of income instead of earnings probably overstates
the benefits to be derived from ecducation since education receives cradit
for creating income which is actually due to the greater family wealth
of the more highly educated. Seccndly, no other variablcs are considered.
Therefore, to the extent that those who have more education are different

from those who have less in other ways which affect earnings, the relation-

o

. Particulariy important

e

ship between earnings and educaticn is misspecifie
in this regard are such factors as social class, ability,and the quality
of education. Since all of thesc factors can be assumed to be positively
correlated with education. agiin the value of education 1s overstated.
Thirdly, the study is based on one year's esxperience. In order for this
to be sufficient for the purposes at hand, the cocncmy would have to remain
exactly the samc in terms of-the relative supplies and demands for labor
with each amount of education and therc would have to be no growth in the
economy (or labor would have to receive no part of any growth). Finally,
neither the costs nor the benefits were discounted and no internal rate of
return was computed. Thus, it is difficult +to come to any conclusions
based on their data. Miller's later weork. however, docs bring inte the
analysis some of the effects of changes in and growth of the cconomy.
Hansen, using the same sorts of data, computed the internal rats of

1
return to investment in education. His findings will be discussed later.

His data unfortunately, suffer from the samec failings that Glick and

Miller's do.

W. Lee Hansen, "Total and Private Rates of Return on Investment in
Schooling," Journal of Political Economy {(April 1963), pp. 128-1ud.
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Casz s3tudies are more satisfying in that cne @B directly

s . . . s e . anc earmings.
control for variables which might be correlated with education  30G S3ITALE
There havz been several of these in the J.5. in the last decade beginning

o — 1 v o X .. 2
with Yolfle and Smith's work™ and fcllowed by iHorgan and David,” Adams,

: Y 5 B
Hunt. Hirsch and Seselhorst, and Hanoch. The Wolfle-Smith study traces

and administers a questionnaire to a group of sccondary school graduates

some 15 years after their graduation. The data from the questionnaire are
supplemented by information from the school records on class rank and/or IJ.
This could have been an excellent study but very little of the data is
actually used. In addition, their study is limited by only being able to
deal with the benefit of college ecducation from the standpoint of a secondary
school graduate and by having carnings data from only one year.

Hunt uses a survey of all college wraduates in the U.S. for his
basic data. Through an ingenicus, although tenuous procecedure, he estimataes
the ability of the individuals. He has extensive data on the socio-economic
background of the group. Using a multiplc regression analysis, he determines
the controlled effect of education on earnings. This study, too, suffers

from having earnings data from but cne year on which to base lifetime

earnings.

lDael Wolfle and Joseph G. Smith, “‘The Occupational Value of Educaticn for
Superior High-Schocl Graduates Journal of liigher Education, 27 (April
1958), pp. 201-212,

2James ¥. Morgan and Martin David, U"Education and Income.' Quarterly
Journal cf Economics, 77 (August 1963), mp. 423-437. T

3 . . - ‘s . - .
r. Gerard Adams, 'The Size of Individual Incomes: Socic- Economic
Variables and Chance Variation," Rcview of Economics and Statistics, 4
(November 1958), pp. 390-98.

Ll 1
Shane J. Hunt, 'Income Determinanis for the College Graduate and Return
to Lducational Iavestment.,® Yale Economic Essays, 3, (Fall 1983),

pp. 305-53.

5

. Segelhorst, "Incremental Income Benefits

Herner 7. Hirsch and Elbert 2g
Economics and Statistics, 47 (Hovember 1965)

of Public Education, Roeview cf
op. 392-99.

®Giora Hanoch, Perscnal Earnings and Investment in Scheoling, unpublished

Ph.D. Dissertation (University of Chicago 18%5).




The Morgan-Dav:d and the Hanoch studies have additional
interesting features.. The former uscs questionnaires administered to
a probability sample of:the populaticn of the U.S. It has extensive data
but.lacks a.good ability measure, an educational expenditures measure, and
earnings data for more than one year. The Hanoch study, which uses the
extensive questionnaire administered to the U.3: Census! 1 in 1000 sample
of the pcpulation, suffers from the same failings as does the Mdérgan-David
study. The other studies miantioned above are combinations of the technique:
and data already described sc they will nct be discussed.

To summarize this section, many studies have been undertaken to
determine the relationship betwzen education and earnings. All of the
studies suffer from having to depend on earnings data for one year, all but
cne have nc, or inadequate, ability measures, and almost all deal with only
college education. Thes2 are some of the inadequacies that my study was

designed to avcid.

IV. This Study
A. The sample

The selection of the sample was undertaken with scveral objectiv
in mind. First, IQ data had to be available for each person. Second, they
had to be a group which would cover a whole population. That is, they had
to be seclected at a young enough age so that few had dropped out of the
eaducational strcam, since, to the extent that such drop outs were different
from those who continued, this would bias the sample. Third, the group
should now be as old as possible so that *they would have a long earnings
history and be at or near their peak carnings capacity. A second consider-
ation leading to the dssire for a group which is necw clder was the hepe
of minimizing ths interference of World iar II on the oducational history.
The best that I could do to meet these objectives was the selection of an
eighth grade group in several Connecticut citiss in 1935. These people
were about 45 years old at the time of the survey and meny of them were abl
to complete college without interference frem the war. I was not able to
find a groucv for whom the war would not have been a large factor In their

educational and vocational careers.



Full classes for two of the larzest cities in Connecticut were
usad as well as the academic strcam from another citv and full classes
of four private schoels. The latter two groups were included in order
.tc have a larger represcntation from the wealthier and higher intelligence
groups of the society.  1In all, 1827 individuals were included in the
group. It was.attempted toc trace these people through the use of city
directories, parents' mames, alumni. class records, and any other information
available on the schocl records. Three rounds of questionnaires were sent

out to each person, if necessary, The results of these mailings follow.

B. Response and biases
Of the group selected, some sort of address (or information that
hey were deceased) was found for 73%. Of these, responses (filled out

questionnaires, refuszls, cr information that th=y were dececased) were
received frcm 35%. This represents 25% of the original group. After some
responses were eliminated for one reason or znother, 364 were left and
constitute the sample.

Through data taken fpem the schcol records, comparisons of the
rcsponses on the three rounds <f mail sent out, and Census data, I was z2ble
to test the accuracy of some of the responses and determine biases in others.
On the whole, the answers saeemed te be reasonably accurate. Ons of the
most important sets of questions was abcut earnings over a 15 year period.
A separate survey was undertaken to determins the accuracy of responses to
this type of question. This second survey asked that same sct of questicns
2s on the main questionnaire of a group of people for whom thec answers
were known. The results, although for a small select greoup (they all
wcrked for the same employer strongly suggested that the accuracy of
response did not dateriorate as the time between the fact and the question

grew longer. In general the answers seemed to be sufficiently rcliable

to be used.

neir children to private
g

Many well to do parents in lew England send
c ngiznd than elsewhere in

schocls. This is much more frequent in liew
the U.S.



The responding group was biased in several identifiable respects.
They were better cducated, had hicher 1Q¢'s,and had lerger earnings than
those who did not respond. The IQ's could be and were tosted directly as
this datum was available for the respondents and non-respondents alike. The

&

respendents werce found to have  statistically

n
;_- .

gnificantly higher IQ's.
Using a comparison of the respondents on the various rounds under the assump-
tion that the later the round the mor: like those whe did not respond at all
the individual was. it was found that the sarnings and cducation were biased
upward. Tec the extent that the upward biaszs in carnings was a results of
the upward bias in IQ and education, this docs not effect the results.
Howsver, it appeared that.the upward bias in earnings was larger enough to

be an independent bias.. If that is true, any cstimates of the rate of

return to education is likely to be biascd upward.

C. The variables
The variables used and their definitions can be seen in Table 2.

They are broken into siz categories- Background, goographic, education,

motivation, ability, and earnings. The analysis is done through multiple
regressions with earnings as the dependent variables(regrzssands)and the
first five groups listed above as independent variables (regresscrs). The
variables used in the ‘Final Regression® were chosen in the following manner.
The first group of variables was introduced into the regression. All

variables which werc found tc have coefficients which were insignificantly

variables was addea.

()]

different from zero were dropped and the next group o
This was repeated, with the exception of .the formal cducation variables, until
all variables had becn considered. Then, variables which at one stage had
had significant coefficients, but had subsegquently drepped out as other
variables were added, were reintroduced into the equation for a final test.
The education variables were kept in the equation even though

most of their coefficients were insignificantly different from zero because
the coefficientz in 3any case arce maximum likelihood estimates of the effect
of the variable. This together with the fact that education is of key

importance to the analysis, lead mz to lzave them in the equation.

1
Even this would not necessarily mean an upward bias in the rate of return. I.

there is an uoward bias in earnings at each educaticon level, they might cance
cach other out since the rate of return to cducation is.calculated by sub-
tracting the earnings of people at one level of education from these at ancti
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Some cf the variables are descrving of mere commant. as to their formulation

i

n

ot

and the method of presenting them he regression equation., I shall
discuss earnings, cducation, educaticnal cxpenditure, grades,and sccial
class in that order.

Earnings werc ustimated in thrce portions: from 1936 (the first
year after the selection of the group) to 1849, from 1950 to 1965, and
from 1966 to 1985 (the expected retirement age). The earnings during the
first period were estimated from information on each individual's 1950

carnings, his military experience {jears cf service and rank upon leaving)

37 2

his length of cducation, and the trend of earnings and unemployment during

the years he was in the labor force. The secend period was estimated from

the answers tc the questions on 1950, 1955, 1960, and 1965 zarnings. In

, 1t was assumed that thsir zarnings during the intermediate years

followed a linear trend between cach pair of benchmarks. Those four

years werc typical of the path of GiiP in the U.S. for that period andé arc

therefore wzll suited estimating earnings over that period. Finally, the

last period was cstimated from the individual®s 1965 ecarnings and Census

data of earnings by age, race, sexz, and occupation. The estimation

procedure was tec find at what percentile of the earnings distribution for

the individual's occupation and agc group he wzs in 13565. Then the earnings

of those at the same percentile of the earnings distribution for cach oldcr

group werz assigned to him as his carnings at that age, account being

tzken for the expccted growth of the economy. Putting these three

together, an estimete was derived fcr lifetime earmings for cach individual.
Therc are other problems with earnings. Firstly, for the self-

employed a percentarce of invested capital had to be deducted from earnings.

Secondly, not all remuneration is in thc form of salary or wages. Tho

data I gathered on fringe benefits, unfortunately, turned out tec be not

reliable enouch to use in the analysis. Finally, carnings were entered

into the regression as log of earnings which helps prevent heteroscedasticity.

Formal cducation was brought into the rogreassion as 2 group of

i

(93]

dummy variablss. Putting them in as a single varizablce (for example, gradc
equal 1, grade 9 equal 2, etc.) would ferce the effect of education into 2

lincar form. This would be the same as esquating a year of primary schocl



- 1

toc a year of post-graduate school, something which obviously should be
avoided. The group of dummy variables allows each level of education to
have an independent effect on carnings.

Educaticnal expenditure was entered into the regression esquation
as an index sc that the size of the variable was not dependent upon the
amount of education. If total expenditures were used, it would just be a
proxy-for total education. Harks (grades) at highest level of schooling
complotéd® (2.g., secondary schocl or college) was one measure of ability.
It was very unsatisfactory as the number of years covered was large, memories
are imperfect,and averaging metheds differ.

Sccial class is an important veriable since it influences the
anmount of educaticn received, vocational opportunitics when finished with
school, and ambitions for on2's 1ife. The Hollingshead "Two Factor Index''
of social class was used here. This uses a weightcd average of father's
education and father's occupation to determine social class.

Those are the major variables which are¢ not straigntforward in
their formulation and meening. I will ncxt discuss a few variables which
could have been enter2d into the regression eguation but were not.

As was menticned above, fringe bencfits is one factor which it
would have been- desirable t¢ have used, sut the information gathered was
net sufficient to allow its inclusion. In addition, ther: ary two variables
which could have been included but were deliberately left out: self-
employment and cccupation. Since part of the benefit derived from education
is vecational oppcrtunity, mere specifically, since certain types of education
open up occupations which are otherwise inaccesszble, including either of
these variables would take away from the monetary benefits which are
actually attributable to educaticn. Several of the studies which were

discussed above dc use these varianlces and therefore their results are

additionally suspect.‘2

.

lAugust B. Hollingshead. The Two Factor Index cf Social Positiom
(rmimesc , 1957).

The lMorgan-David, Hunt, Hirsch-Segelhorst, and Hanoch studies use self-
employment and the Adams, iorgan-David, Hunt, and Hirsch-Scgelhorst
studies use occupzaticn.
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D. The Analysis

=

The final Regressicn was run in several ferms. It was run with

-3
'_J

the educaticn variable as described in Table 2. It was also run with

the set of education variables multiplied by IQ, in c¢ne case, and by IQ
times the educational expenditure index in ancther case (the results of
r two sets of

this latter form can be-scen in Table 3.) These latt

®

@

rcegressions were run because IQ and cducational expenditures didé not have
coefficjionts sisnificantly different from zero when ‘entered into the
regression equation on their own. Entering these twe variables in
combination with educaticn allows them to effect ecarnings differently for
different levels of education. Fer exanple, 2 given number of IQ points
can 2ffect earnings for thoss with only an eighth grade education differently
from those with a college eduzation. It was found that the third form
mentioned, education times I) times exnznditure, had a statistically
significantly higher coefficient of determination (Rz) than either of
the other forms:; therefcrc attention is concentrated on the results of
that set of regressious.

From the estimated regression equation it is a fairly simple

matter to calculate the effect of additicnal education. ceteris paribus.

Each of the variables other than education is set at the sample mean and
multiplied by its coefficient. When these are summed and added to the
intercept, the base value is known. Adding the coefficient of the first
education variable gives the log of the earnings of those who had the
lowest level of cducation {when the educatisn-expenditurc-IQ form is

uscd, the coefficient for the first education variable is multiplied by
the mean of IQ times the mean of expenditure). The antilers of this figure
zives” the predicted carnings of these at’ this level of =ducation.
Repzating the process for the next level of educaticn gives an estimate

cf the carnings of those with that amount of educaticn (see Table 4 for the
vzlue of lifetime carnings for these with a variety of different IQ's and
exprnditures). The differvnce between the two is the amount attributable

to that increment in education.
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The differentials in earnings attributable to differentials in
education are compared in several ways. Thc absolute differences are
calculated. In addition, the rclative advantages are determined. Probably
most importantly, the internal rates of return are calculated by comparing
the absolute differences in earnings at different discount rates to the
costs of the education *creating" those carnings differences in order
te find the rate which equates the costs and returns. The results of

these calculations will be discussed next.

L Results

All of the analysis was carried out using threc alternative rates
(zero, four, and eight percent) for discounting both costs and benefits of
education. Depending on one's concept of the opportunity cost of capital,
one can meke his own judgements as to the proper rate to usc in calculating
the present value of educational benefits. When calculating the internal
rate of return, all of the rates are used. The effect of increasing the
discount rate can be scgen in Table 4. As the discount rate is increased,
the lifetime earnings are drastically reduced. This is caused by the fact
that the differential in zarnings between persons with more education and
persons with less is negative in the first years and this is recouped over

a long period of time. Since the early "benefits™ of cducation are really

3

costs and are not greatly discounted, they are rclatively large. In
addition, many of the benefits are accrucd meny years after the fact and
are therefore discounted greatly.

Table 5, which is derived from Table 4B, shows that the improve-
ment in carnings as measured by the ratio of carnings of those with more
cducation over those with less cducation, decreases markedly with increased
discount rates. Thus, if one has a low time preference or a low cost of
capital, the returns to education as mecasursd by the present value of the
difference between costs and benefits are considerazble. However, if one
has a high discount rate or capital is only available at a high orice,
education becomes less attractive as an investment.

Table 4 shows that when IQ and/or expenditure on education are

.

increased, the lifetime carnings and the earnings incrcment associated

5

with more education both increase in most cascs. In the case of,
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for example, post-graduzte degrse holders, when expcnditures and IQ are
cach set at thelr means plus onc standard deviation as opposed to their

mean minus one standard deviation, lifctime earnings are almost doubled.

The ratio of the earnings of secondary school(twelfth grade)

n

graduates to primary school (eighth grade) graduates at an eight percent

discount rate is .92 as can be seen In Table 5. This might be taken to
suggest that secondary schnool education does not ‘pay®. This, however,

is not the correct interpretation. Actually, this mecans that there is
almost exactly an eight percent return on the private costs of that
education, the foregone earnings. This can perhaps be morce ecasily seen on
Table 6.

Table 6 shows the internal ratss of return over costs for all
the people and all levels of sducation covered in this survey. Two figures
are given for each increment in cducation. The first is for 2 low estimates
of direct costs znd the sccond for a high estimatz 23 explained at the
bottom of the table.

There are several interesting things to note in Table 6. Firstly,
the internal rates of return over costs zre only marginally different
between the high and the low cost estimates. This is due to tne often
emphasised factor that direct costs are a minor portion of the total
costs of education. It should be mentioned that these rates of return are
either interpolations between zero, four, and eight percent or extrapolations
beyond eight percant. In all cases, they have been rounded to a full
percentage point, as can be secn. Thus, the difference between eizht
and ninc percent, for example, might be spurious.

Secondly, the lowest internal rates of return are for'some
graduate or professional school but no dezrge™over a college degree (U years)
and 12th grade over 10th grade. The former rasult is consistent with
most studies of roturns to education. This might be duc to personality
traits of those who begin and arc not able to finish post-graduate
education. On tnc other hand, it might be due to the naturc of the

motivation which leads one to plan on starting and not finishine such studies.



TABLE 5: Ratios of Barnings by Education Calculated from Table
19565 1936-85 Discounted to 1936 at:
Ratios 0% . u%
&th Grade 87,170 $3u2. 400 $136,600 $65,300
lgi? 1.15 1.16 1.09 .99
Col. Deg.
1.53 1.75 1.48 1.20
8th
Col. Deg 1.32 1.50 1.36 1.21
12th
2 De
2nd Deg. 2.19 1.83 1.58 1.31
12th
[
ALl Col. Srads 1.67 1.64 1.46 1.25

12th
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TABLE 6: Privated Internal Rates cf Return to Education Calculated
;l:- 2
from Table 4E
From . Grad. or
Grade College Prof. School
g8 . 10 | 1212 n o Degree
To
Grade
10 8, 7
12 7, 6 5, 4
College:
2 10, S 10, ¢ 11,10
4 10, 9 10, 9 11,10{11,10
CGCrad. or Prof.:
Ho Degree 9, 9 9, 9 10,10 9,913, 2
Degreas 1¢,1¢ 11.1i0 12,11 | 11,1049, 9 13, 12
|

2.

The first figure in cach cell iz for the cstimate of
costs equal to three times the national average in the
case of higher education and private school costs in
the case of grades 8-12. The second figure is for costs
at the naticnal average for higher education or zero for

grades 8-12.

IQ and exponditure are set at the sample means.




