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PREFACE 

This study was concerned with an evaluation of the social and 

private returns to investment .in schooling by race-sex groups and by 

urban-rural place of residence. Part of the estimates were based on 

results of a sample of low income household heads residing in open 

country in the South, The overall objective of the study was to estimate 

and analyze returns to investment in schooling. Analyses were made 

using rates of return estimates together with the associated estimates 

of benefit-cost ratios, discounted costs, and discounted earnings dif

ferentials. 
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CHAPTER I 

INTRODUCTION· 

This study investigates the returns to education for different 

groups of individuals in the United States. Education has been focused 

upon as a source of growth in the total capital stock of countries -

both conventional capital and human capital. Thus, education is seen 

as an important part of the growth process and also as an instrument 

variable to be used, along with other instrument variables, to obtain 

certain national goals framed in terms of employment, income distribu .. 

tion and increnents in national income, 

In addition to this macro aspect of education, there is a micro 

aspect which stems from the extra value which extra education provides 

to the private individual who obtains it. There are many different 

types of education available for private individuals and society to 

invest in, Examples of some of these types are general education, 

vocational education, on-the-job training, and the .Job Corps, 

This study is concerned with general education: elementary and 

secondary day schools, and conventional two year and four year colleges 

and universities, The two racial groupings ...... white and n.onwhite -· and 

four residence groups -- urban, rural, rural nonfarm 1 and rural,farm 

used in this study• allow the examination of the differences in returns 

to schooling between races and resident groups. In addition, sample 

data were obtained on open country residents living in low income 

1 
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counties situated in the South. Many of the s ampled household heads 

were in a low income situation such that they comprised part of the group 

of peopl e living i n rural poverty . Education has been stressed by some 

observers as an important means to be used by society as a practical way 

of increasing earnings and l iving standards of the economically dis-

advantaged. In 1965 there were 14 million rural poor people i n the 

United States. Unemployment and underemployment are major problems in 

rural America . Whereas the rate of unemployment nationally was four per-

cent, the r ate in rural areas was much higher. Among rural farm resi

dents, the rate of underemployment was 37 percent. 1 The importance of 

education as a means to productive employment for the individual is not 

always apparent , but illiteracy is clearly a handi cap. In 1960, more 

than 700 ,000 adults in rural America had no schooling at all and 3.1 

mill ion rural adults had less than five years of schooling and were 

classi fied as functional i lli terat es. 2 

These data suggest that human capi t al analysis and empirical esti-

mates are relevant to persons comprising the low income, rurai r esidence 

group. 

Need for Study 

It is apparent in the review of literature presented later that 

there does not exist, but t here is a need for, a systematic presentation 

of private rate of return estimates to general education in the United 

States for males and females, whites and nonwhites, and urban and rural 

!Report by the President' s Advisory Commission on Rural Poverty, 
The Peopl e Lef!_ Behind (Washington, 1967), p. 25. 

2 
Ibid., p. 41. 
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residents . 3 An additional group for whom the returns to schooling are 

needed is residents of low income rural areas. Private rates of return 

for them will provide valuable clues to the impact of s chool ing on their 

income positions in the past and in the future . 

There is an upward trend in the financial support provided by State 

governments and the Federal government to local school systems. Public 

funds to support education can be most efficiently allocated among 

schooling and other uses if measures are available of rates of return on 

investment . Social rates of return have not been computed from 1959 

census data prior to this study . The social rate of return on schooling, 

computed in this study, suggests which sectors, groups and schooling 

levels can most efficiently use additional public funds for schooling. 

Some rates of return to schooling have previously been estimated 

by others. They vary as to the group of persons being considered, the 

year to which the data refer, and the number of levels of schooling for 

which estimates are calculated. Those estimates considered to be most 

relevant are presented in the latter part of Chapter III. Various re-

searchers have used different assumptions in calculating estimates of 

the returns to schooling. There is a need for rate of return estimates 

for several population groups which are calculated on the same basis. 

This study meets this need for several important population · groups. 

Also, more studies are needed to supplement and confirm published 

returns to schooling estimates . If new studies calculate estimates 

which are significantly different from already pub l ished estimates, then 

a useful task is to suggest reasons for the differences. This will 

3T. W. Schultz, "The Rate of Return in Allocating Investment 
Resources to Education", Journal of Human Resources, II (196 7) , p . 295. 
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allow all return to schooling estimates to be placed on a firmer founda

tion. 

Schooling alone is obviously not the only factor which explains an 

individual's earnings, and there is a need to take as many other factors 

into account as possible. Age, race, sex, place of residence, and un

employment are taken into account in this study, together with quantity 

of schooling, in calculating rates of return. The effects on returns of 

other factors including mortality, taxes, secular growth in incomes, 

ability and attitudes are also examined. 

Objectives of Study 

The overall objective of the study is to meet the research needs 

set forth in the section above. Specific objectives within the stu4y 

are listed below: 

1. Estimate the private rate of return to investment in schooling 

for specific groups including white and nonwhite, male and fe

male, and urban and rural. "Private" is here defined to in

clude the measurable costs and returns of schooling incurred 

directly by the individual and his family. The cost and 

returns were calculated from secondary data. 

2. Estimate the social rate of return to investment in schooling 

for the same groups as in objective 1. "Social" is here 

defined to include measurable costs and returns to society, 

including the individual, community, state and nation. 

3. Examine the effect on estimates of private and social rates of 

return to investment in schooling of several factors hypothe

sized to influence earnings. The factors are mortality, total 

taxes, secular growth in earnings, ability and attitude. 
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4. Estimate the private and social rates of return to investment 

in schooling for the rural residents of 29 low income countiei; 

in the South. Data were obtained by means of personal interview 

questionnaires, 

Outline of Following Chapters 

Chapter II presents a discussion of the theory of human capital 

with particular reference to the estimation of returns to schooling. 

In Chapter III, published studies relating years of schooling achieved 

by individuals to their earnings are reviewed, The review attempts to 

present the several ways in which the returns to schooling have been 

considered. It also presents returns to schooling estimates which con

sider the race and place of residence factors. 

Chapter IV describes the assumptions that were used to calculate 

estimates of private and social rates of return from the available data. 

In addition, the calculation procedure is explained. 

Chapter V presents age-earnings profiles. Private and social 

rates of return estimates to different population groups in the United 

States are presented and analyzed in Chapter VI. Chapter VII examines 

the earnings and schooling of a group of rural residents in the 29 low 

income counties in the South. 

The summary and conclusions are presented in the last chapter. 



CHAPTER II 

THE THEORY OF HUMAN CAPITAL 

Human capital arises from investment of public and private funds 

in schooling and other education of persons. This investment generates 

more earnings than the human agent would receive without the investment. 

Education is not restricted to formal schooling alone; it includes any 

process which brings about an increase in knowledge of the individual. 

The list includes formalized processes such as adult education, on-the

job training, and formal schooling, and also less formalized processes 

such as watching television and learning from parents. 

The individual who appraises education in human capital terms will 

attempt to assess the extra value that he will receive from education in 

terms of extra earnings over his lifetime and compare this value with 

the cost of education. Thus, the worth of investing in education can be 

appraised in much the same way that.a corporate decision maker assesses 

the worth of a proposed capital investment to the corpo+ation. 

Decision Criteria 

An investment is examined, first; with respect to the amount of 

returns which will be realized and, second, as to how it compares with 

alternative investments. Two criteria that are commonly used to examine 

these are present value and the internal rate of return. Present value 

is the dollar sum of net returns discounted to a base year with 

6 
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an appropriate rate, The internal rate of return is expressed as a per·· 

centage, and it is the di~count rate which equates discounted costs of 

the investment to discounted net returns. In Financial Analysis of 

Investment Alternatives it is pointed out that to choose between invest-

ment alternatives using these investment criteria, the decision maker 

needs to estimate the magnitudes of such things as the necessary initial 

investment, service lives, salvage values, operating costs, revenues, 

and the cost of money and taxes, 1 When using the criteria for investment 

in schooling, both operating costs ~nd salvage values are assumed to be 

zero. 

The Present Value of an Investment 

A simple investment problem would be one where the cost of purchase 

(C0 ) would be incurred in the first time period, t = o. Net returns (Rt) 

start in time period t = o and continue throughout the payoff period to 

t = n. The present value (PV) of the net returns stream may be calcu-

lated using the formula: 
n 

PV = E Rt 
t=o (l+r)t 

The discount rate, r, may be set by the decision maker. The larger 

the discount rate, the smaller will be the present value and the less 

favorable will the investment appear in relation to acquisition cost. 

Where investment has already been made in a certain quantity of 

schooling, an extra investment in more schooling might be considered. 

With such additional investments in schooling, the main problem is that 

of isolating the part of total returns generated by the additional 

1Raymond R. Mayer, Financial ~alysi~ of Investment Alternatives 
(Boston, 1966), p. 89. 



8 

investment. Total returns are generated by the first and.second invest-

ments together. 

The Internal Rate of Return 

The internal rate of return of a particular invest!Ilent is the rate 

of discount which equates the net returns from the investment with 

investment costs. Investment costs of schooling are normally incurred 

over several years. The formula is: 

k 
[ Ct = 

t=o(l+r)t 

Ct = cost of investment in year t, 

L. Rt 
t=o(l+r)t 

Rt = net returns from investment in year t, 

k = last year in which investment costs are incurred, 

n = last .year in which investment returns are present, 

r = internal rate of return. 

In .order to appraise an investment using the rate of return crite-

rion, the decision maker compares the rate of return with his opportunity 

cost of capital. His opportunity cost may be the market rate forborrow-

ing money, or it may be the rate of return on an alternative investment. 

Private and Social Rates of Return 

A distinction is made between private and social returns to school-

ing. Since the rate~of-return investment criterion is used extensively 

in this study, the distinction is e~pressed in terms of private and 

social rates of return. For the former, the standard method is to ob-

serve, for a particular year, and for different age cohorts, the net 

earnings differentials after tax that are associated with various amounts 

of education received, qnd then to calculate the internal rate of return 
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which would equate the present value of these expected differentials, 

properly adjusted for incQme-determining factors other than edµcation, to 

the private cost incurred in obtaining additional education. 

Social rates of return are derived from the private rates by allow-

ing for the total public and private costs of schooling and by adding in 

earnings that are taxed away. 2 

Private rates of return help guide and explain private behavior. 

Blaug concluded, based on the data ave.ilable to him in 1965, that stu-

dents or their parents choose more education as if they were making a 

rational investment response to certain expected monetary and psychic 

returns; furthermore, no ~ne had yet produced evidence that would 

falsify this assurnption.3 

With this assumption, the private rate of return to schooling can 

be looked upon as a tool which the individual uses to determine whether 

or not an extra amount of education is worthwhile. It may also oe used 

for predicting the behavior of persons of school age as to whether or not 

they would be expected to continue their education or leave school and 

enter the labor force. 

Blaug points out that when the.social yield of education is calcu ... 
' 

lated, it is not necessarily in order to "explain" social decisions by 

testing some behavioral assurnptioR, but rather to attempt to clarify the 

nature of the decisions and, presumably, to affect them in some way.4 

2Mark Blaug, "The Rate of Return on Investment in Great Britain," 
The Manchester School, XXXIII (1965), p. 207. 

3Ibid., p. 211. 

4Ibid. 
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Age-Earnings Profiles and Age-Earnings Differentials 

The theoretical relationwhip between net earnings (R), and schooling 

(S) may be written as follows: 

R = f(S, A: Z) 

(A) represents age while (Z) represents a group of other explana-

tory variables hypothesized to have an effect on earnings. This group 

would include: race, sex, region, residence, occupation, labor force 

participation, ability, mortality, attitude, and taxes. 

Present value of net returns may be calculated from the age-

earnings profiles which show dollar earnings at different ages for a 

group of persons with a particular level of schooling. An age~earnings 

differential is obtained by subtracting one age-earnings profile from a 

higher one. 

Two hypothetical figures are use~ to illustrate the relationship 

between profiles and differentials. 

Figure 1 shows the general appearance of age-earnings profiles 

calculated from cross-sectional data and unadjusted for the secular in-

crease in earnings. The more education the average individual has, the 

higher is his age-earnings profile. 

Annual 
Earnings 

(Dollars) 

10 20 
A' 

30 40 50 

."' ...... 

High · School 
Completion 

Elementary School 
--............. Completion 

~o Schooling 

60 70 Age (years) 
Figure 1. Hypothetical Age-Earnings Profiles 
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Figure 2 shows a hypothetical age-earnings differential together 

with the associated schooling costs. 

Annual 
Earnings 
Differen

tial 
(Dollars) 

1 
______ 2_0 

I 

C' 

30 60 64 
Age (Years) 

Figure 2. Hypothetical Costs and Earnings Differentials 
Associated with Completing High School 

Figure 1 shows the lines from which the hypothetical private and 

social returns to 12 years of school (high school completion) over 8 

years of school (elementary school completion) are calculated. lt is 

assumed that the individual with 8 years of schooling enters the labor 

force at age 16. lf he chooses to stay in school until he has 12 years 

of schooling, he will postpone entering the labor force until age 20. 

The extra four years of schooling result in the individual having a 

higher age-earnings profile. The differential between the age-earnings 

profile for 12 years of schooling and that for 8 years of schooling is 

attributed to staying in school the extra four years, 

For example, at age 30 the extra amount of earnings is shown in 

Figure 1 by the vertical distance BC between the appropriate two pro-

files. This same earnings amount is shown in Figure 2 by the vertical 

distance B'C'. ln this example, positive extra earnings are present for 

every year from the year that the labor force is entered (when the 
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individual is 20 years old) until the year that the age-earnings profiles 

are assumed to end (at 74 years of age). 

The private and social cos ts corresponding to the age-earnings di f,... 

ferential are shown in Figure 2, Schooling resource costs (the costs per 

student of providing teachers, physical plant, equipment, administration, 

etc,) are assumed to be the same for each of the four years of extra 

schooling. They are represented by the distance DE. Foregone earnings 

and other private schooling costs are assumed to increase over the four 

years. They are shown at one point by the amount EF. This distance 

represents private schooling costs. Social schooling costs, consisting 

of private schooling costs and schooiing resource costs, are represented 

by the distance OF. 

Objections Against Rate of Return to Schooling Calculations 

Blaug has classified the various objections that have been ad-

vanced against rate-of-return calculations. He identified six classes 

f b . t• 5 o o Jee ions: 

(I) education, endowed ability, individual motivation, 

and social class are all intercorrelated and no one has yet 

succeeded in satisfactorily isolatin~ the pure effect of 

education on earnings; 

(2) it is assumed that people are motivated solely by 

consideration of the financial gains of additional school 

attendance, thus ignoring both the nonpecuniary attractions 

of certain occupations and the consumption benefits of 

education; 

5 Blaug, p. 212. 
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(3) the calculations depend on the projections of future 

trends from cross-sectional evidence, thus neglecting historical 

improvements in the quality of education as well as the effect 

of the secular growth of education on prospective earnings 

differentials; 

(4) existing earnings differentials in favor of educated 

people reflect, not differences in their contribution to pro

ductive capacity, but rather long established social conven

tions in an inherently imperfect labor market; hence, 

rate-of-return calculations tell us nothing about the role 

of education in economic growth; 

(5) the direct benefits of education are quantitatively 

less important than the indirect spillover benefits and the 

latter are not adequately ;eflected in a $Ocial rate of 

return which simply relates income differentials before tax 

to the total resource costs of education; and, 

(6) social rates of return have ambiguous policy 

implications because educational authorities h~ve other 

goals than that of maximizing the net national product. 

Swrunary 

The objections listed above indicate that both the calculations of 

estimates of the returns to human capital, together with the subsequent 

use in analysis of these estimates must be carried out with care. In 

particular, assumptions must be stated explicitly. 

Nevertheless, having granted the validity of treating human re

sources in a similar manner to conventional capital and having accepted 

the premise that extra schooling can increase the economic value of a 
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particular person or group of persons, the theoretical framework pre

sented here provides the foundation for the empirical estimates of the 

value of schooling presented in subsequent chapters, 



CHAPTER III 

REVIEW OF PUBLISHED EMPIRICAL RESULTS 

1bis chapter presents several estimates of the economic value of 

education. All of the estimates are based on cross .. sectional data, In 

some cases it is :possible to obtain an estimate of how rates of return 

change over time by comparing cross-sectional estimates calculated at 

different points in time. 1be estimates presented from previous studies 

differ with respect to the number of explanatory variables use<;!, in 

addition to education, when calculating income differences among educa~ 

tion levels. Welch, for example, adjusted for age, sex, race and the 

ownership of capital.I Two procedures have been used to handle these 

explanatory variables. The first procedure is to divide the data on the 

basis of one or more explanatory variables and calculate separate esti~ 

mates for each division. 1be second is to use multivariate analysis 

which allows estimates of income attributable to equcat:t.on to be calcu-

lated after adjustment for the effect of the other explanatory variables 

hypothesized to be related to income. 

Returns to Schooling; Costs Not Considered 

Average Income 

W. Lee Hansen calculated average income by age and years of school 

completed. For a given age, the more education that a person has, the 

1Finis Welch, "Detenninants of the Returns to Schooling in Rural 
Fann Areas, 19~9," (unpub. Ph.D. dissertation, University of Chicago, 1966). 

15 
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greater his average income. For a given level of education, average in

come first increases with age, then decreases with age.2 A similar study 

was made in 1960 by Miller who ~alculated the mean income for males 25 

years of age and over by age and years of school completed for the fol

lowing years: 1939, 1946, 1949, 1956 and 1958,3 

Undiscounted Lifetime Earnings 

A 1956 study by Glick and Miller estimated the lifetime earnings of 

persons with varying amounts of education for 1949, 4 This has been 

called an expected income approach, since the income figures are not dis-

counted for time. They estimated that the lifetime income of the average 

male college graduate in 1949 was about $100 ,000 more than that of the 

average male who never went beyond high school. 

Discounted Lifetime Earnings 

Time can be taken into account by calculating discounted lifetime 

earnings for different levels of education. Houthakker calculated the 

present value at age 14 of discounted lifetime income by years of school 

completed. Both present value before ta~ and present value after tax 

were calculated for four discount rates: zero, three, six and eight per-

cent. He found that in 21 of 24 situations the contripution of additional 

education to the earnings stream was positive.S 

2w. Lee Hansen, "Total and Private Rates of Return to Investment 
in Schooling," Journal 2!._ Political Economy, LXXI (1963), pp, 128-140. 

3Herman P. Miller, "Annual and Lifetime Income in Relation to 
Education: 1939-59," American Economic Review, L (1960), pp. 962-986. 

4Paul C. Glick and Herman P. Miller, ''Educational Levels and 
Potential Income," American Sociological Review, XXI (1956), pp. 307-312. 

5H. S. Houthakker, "Education and Income," Review of Economics and 
Statistics, XXIII (1941), pp. 24-28. 
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Capitalized Earnings 

Kiker6 notes that in addition to measuring returns, the present 

value of lifetime earnings can also be interpreted as measuring units of 

human capital defined to be the amount of education embodied in the labor 

force. This has been called the capitalized earnings approach. The 

median income differentials associated with the various levels of ec;luca-

tion are estimated and used to derive the present value of the median 

income differential stream of a typical individual of a given a.ge~ sex 

and educational level. Th~ probability of a person being alive and in 

the work force at each age is used to adjust earnings downward to correct 

for the mortality of a given group of individuals. 

Average Unadjusted Income by Education Level and by Race 

Welch calculated average incomes on the basis of region and race. 7 

For the Southern region, the incomes for each race increase with each 

increase in the years of schooling completed. Using the data for the 

East South Central sub-region (which has the lowest income of all the 

sub-regions), the average income for whites with eight years of schooling 

was $2, 290; for whites with 12 years of schooling it was $3, 920. The 

corresponding incomes for nonwhites were 54 percent and 39 percent of the 

income of whites. As the amount of schooling achieved increas~d, the 

relative income position of nonwhites deteriorated from 71 percent (for 

no schooling) to 39 percent for 12 years of schooling. Two explanations 

6B, F. Kil<er, "Human-Capital Fopnation Through Investing in Educa
tion," Business and Economic Review (Bureau of Business and Economic 
Research, University of South Carolina), January, 1967, pp. 3-9. 

7welch, Table 2, p. 12. 
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for this might be discrimination in.the labor market and a d:i,.fference in 

the quality of schooling obtained by the two race groups. 

Incomes by Education Level Standardized for Age, Region, and Occupation 
by Multiple Regression 

Hervey used three adjustment variables to calculate the adjusted 

median income level for different amounts of education. 8 A regression 

of median income on region, age, education, and occupation was used. 9 

Data used were based on the five percent sample of the labor force taken 

from the 1960 Census of Population. The data source was limited to the 

e~erienced, civilian, white males in the labor force. Eleven major 

occupational groups were specified along with five age groups, six 

groups for educational attainment, and two groups for region. 

The coefficients of the five age variables, the 11 occupation vari

ables, and the constant t'erm, are omitted from Table l in order to con.,.. 

centrate on tµe effect of education on income. The 13-15 years of 

schooling class is used as the base, so that the coefficients are inter-

preted with respect to it. For the Non-South region, an individual with 

a college degree (in the 16 years and over class) is predicted to have 

an annual income $429 higher than a person with some college (in the 

13-15 class). The extra income from some college as opposed to a com-

pleted high school diploma (12 years of education) was relatively small 

for the Non-South -- it amounted to only $8. Large annual returns, $816 

8Jack i,. Hervey, "A Regional Analysis of the Effect~ of Age~ Educa
tion, and Occupation on Median Income,'' Journal of Regional Science, 6 
(1966), pp. 35-48. 

9rwo regions were designated: South and Non-South. The Southern 
region comprised the 16 states in the South Atlantic and South Central 
regions. The remaining 34 states fell in the Non-South region. 
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($824-8), are apparent from obtaining a high school diploma over finish-

ing elementary school (8 years). The. individual who goes on to college 

could expect annual returns of $1,253 above earnings of the individual 

who attends only elementary school. 

The regression coefficients obtained for the education variable 

given below in Table I indicate the difference in earnings of the speci-

fied group from those of persons with 13-15 years of schooling, 

TABLE I 

REGRESSION COEFFICIENTS, NON-SOUTH AND SOUTH, WITH MEDIAN ANNUAL 
INCOME THE DEPENDENT VARIABLE AND THE INDEPENDENT 

VARIABLES AGE, EDUCATION, AND OCCUPATION 

Year 
of 

Schooling 

0-7 
8 
9-11 
12 
13-15 
16 and over 

Non-South 
Regression 

Coefficient 

-1185.04 
-823.78 
-355.69 

-7.51 
o.oo 

429.00 

South 
Regression 

Coefficient 

..;1543.31 
-1026.93 
-507.13 
-36.49 

0.00 
-231.98 

Source: Jack L. Hervey, "A Regional Analysis of tile Effects of 
Age, Education, and Occupation on Med,ian Income," Journal of Regional 
Science, 6 (1966), Table 5, p. 43. 

The respective coefficients for the South and Non-South regions 

were similar in magnitude and sign except for the coefficient for the 

16 years and over class which had an unexpected negative sign. Hervey 

suggested that this might be a reflection of a lag in the returns to 



education at the higher levels resulting from fewer opportunities for 

college graduates in the South relative to the Non-South.IO 

The Income Effect of Education Between Generations 

20 

One of the interesting additional benefits of schooling is due to 

the effect of the schooling and/or income level of the present genera-

tion on the amount of extra schooling acquired by the next generation, 

Tweeten used a growth model in which the edµcation of the children 

was assumed to be a linear function of the father's income and the in-

come of the children was assumed to be a linear function of the education 

the children acquired, The results showed that starting from 8 years of 

schooling and an annual income of $2,380, education and income will grow 

to 11 years of schooling and $4,380 in the next generation.II This 

means that some part of the next generation's income could be considered 

an additional benefit of the first generation's education attainment. 

Summary 

The studies in this section on returns to schooling show that there 

is a positive relationship between earnings or income and years of 

schooling. Welch's study shows that nonwhites have lower earriings than 

whites with the same level of schooling. Hervey's study shows that the 

increments to extra schooling are lower for the South than the Non-South. 

These studies have two deficiencies. They do not consider costs 

and quality of schooling so that, by themselves, they do not provide a 

basis for examining problems of efficient resource allocation. Also, 

101bid., p. 42. 

11u. S. Department of Agriculture, ERS, The Role of Education in 
Alleviating Rural Poverty, Agricultural Economics ReportNo. 114 
(Washington, 1967). 
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these studies do not go far enough in providing empirical evidence on the 

proportion of "crude" earnings which .can be legitimately attributed to 

schooling attainment. 

The Cost of Schooling 

It is important to examine the costs incurred either by the indi

vidual or society to obtain the benefits of education. Cost estimates 

are essential for the calculation of private and social rates of return. 

Three sets of cost estimates are presented below. The first two 

(Schultz's and Hansen's) calculate private costs and social costs; 

Hanoch uses a different set of assumptions to calculate only private 

costs. 

Private costs incurred by the individual consist of three compon

ents; (1) tuition and fees paid by the individual during school attend

ance, (2) income foregone by the individual during school attendance, 

and (3) incidental school-related costs incurred by the individual (e.g. 

books, supplies, travel costs). 

Social costs incurred by society include all three components of 

private costs and, in addition, the school costs incurred by society to 

provide teachers' salaries, buildings and equipment maintenance, admin

istration expenses, and a charge for the use of land, buildings and 

equipment. 

Schultz's Cost Estimates 

Schultz used U. s. aggregate data to obtain his estimates. He 

found that for 1956 the earnings foregone by high school students in the 

United States were nearly $6.6 billion while the other costs of schooling 

were $4,3 billion. The corresponding costs for university and college 
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students were $5.8 billion and ;4.1 billion. So for both classes of 

students, earnings foregone accounted for about 60 percent of the total 

factor costs of their education.12 

On a per student basis, school cost per year for elementary school 

was $280. It was assumed that up to the completion of grade eight at 

the age of 14, no private opportunity cost was involved; thus, no earn

ings were foregone. 

The annual per student cost of high school was $568, twice that 

for elementary school. Earnings foregone were $852, about 60 percent of 

the total costs. If the student attended college, annual school cost 

was $1,353 and earnings foregone were $1,947. Earnings foregone were 59 

percent of the total costs.13 

Hansen's Cost Estimates 

Hansen worked with 1950 Census of Population data.14 His estimates 

of earnings foregone were taken directly from the age-income profiles 

for different schooling levels. For example, at age 18 the income fore

gone for the person undertaking four years of college was the income 

that the high school graduate would obtain from ages 18 to 21. Estimates 

of the other cost components in addition to foregone income were derived 

from Schultz's estimates. Schultz estimated school-related expenditures 

(expenditures for books, supplies, extra clothes, and travel to and from 

school paid directly by the student and his family) by assuming that 

they were five percent of income foregone at the high school level and 

12r. W. Schultz, The Economic Value of Education (New York, 1963), 
p. 28. 

131bid., Table 1, p. 29. 

14Hansen, p. 128. 
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ten percent of income foregone at th~ college level. Hansen used 

Schultz's actual figures for these school-related expenditures even 

though Hansen's estimates of foregone earnings based on 1950 age-income 

profiles were slightly lower on a per student basis than those of 

Schultz •. Hanst\n's.figures, exclusive of earnings foregone are presented 

in Table II. 15 The figure of $245 for tuition and fees was estimated 

from data in the 1955-56 Biennial Survey of Education, Private resource 

cost corresponds to private costs less foregone income. Total resource 

cost corresponds to social cost less foregone income. 

TABLE II 

AVERAGE ANNUAL PER STUDENT COSTS, EXCLUSIVE OF OPPORTUNITY 
COSTS, BY AGE AND GRADE, UNITED STATES, 1949 

Total Resource Private Resource 
Cost Cost 

School Other Tuition Other 
Age Costs Costs Total and Fees· Costs Total 

(Dollars) (Dollars) 

6-13 Elementary 201 201 

14-17 High School 354 31 385 31 

18-21 College 801 142 943 245 142 

Source: W. Lee Hansen, "Total and Private Rates of Return to 
Investment in Schooling," Journal of Poli ti cal Economy, LXXI (1963), 
Table 2, p. 131. 

lSibid., Table 2, p. 131. 

31 

387 
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Hanoch's Cost Estimates 

Hanoch's work was based on the One-!!!.-~ Thousand Sample 2!_ the 

1960 Census of Population.16 His analysis was based on four divisions 

of region and race: Whites/North, Whites/South, Nonwhites/North, and 

Nonwhites/South, Using annual earnings, he extracted data on schooling 

and earnings for all males except those age 14-24 in school. 

1he assumption used to calculate private costs are different from 

those used in the previous two studies. Hanoch notes that private in-

vestment in schooling is made up of the sum of the foregone earnings and 

the direct private costs of schooling. 1he direct costs of sc.hooling 

met by the student and his family are for tuition and fees, books, sup-

plies, extra clothes, and travel to and from school where not paid by 

school funds. An offsetting earnings stream during the investment period 

is the positive earnings of students, while they are in school, resulting 

from part-time work during the school year and part-time or full-time 

work during the vacations. Since there was an apparent similarity of 

students' earnings and direct private costs of schooling, Hanoch made 

the assumption that the two amounts balance each other in each of the 

groups analyzed at all levels of schooling. This assumption was justi-

fied by some results of other studies that indicated a tendency for these 

two magnitudes to tend towards equality, especially at the college level. 

Becker found that the earnings of college students amount to 25 percent 

of the earnings of high school graduates not attending school. 1he 

remaining 75 percent are foregone earnings. These constitute 76 percent 

of total cost, so that total costs are about equal to total earnings 

16Giora Hanoch, "Personal Earnings and Investment in Schooling," 
(unpub. Ph.D. dissertation, University of Chicago, 1965). The same data 
is used for the analysis in Chapter VI following. 



25 

of a person out of school, and direct costs are about equal to earnings 

during schooi. 17 Hanoch also argues that students' earnings and direct 

private costs move in the same direction. 

First, the higher the schooling level, the higher the private 
costs of schooling, and the higher the average earnings of 
students. In elementary school, both costs (in public schools 
which include a large majority of the elementary schools' stu
dents) and earnings are negligible. In high school, both 
increase, and usually they increase with the class attended. 
In college many students have sizeable earnings, especially 
during the summer quarter, but costs are also high. Secondly, 
earnings of students and average direct private costs tend to 
vary in the ~ame direction between population groups. For 
example, nonwhites usually spend less than whites on tuition 
and on other direct-cost items, and they enroll in higher pro
portion than whites in the less expensive public schools; but 
their earnings are also lower due to lower wages and limited 
opportunities for employment.18 

Hanoch also made a different assumption from that made by Hansen 

concerning the average age at which persons with different amounts of 

schoo1ing.1enter the ,labor. fo.rce. In order to estimate the av~:rage post-

completion ages, the age distribution of persons enrolled in school was 

computed for each level of schooling completed. The integral age closest 

to the mean, plus one year, was selected as the age of entrance to the 

labor Dlarket. Hano ch estimated the ages as follows: 19 

Year of school 
completed 0-4 5-7 8 9-11 12 13-15 16 17+ 

Age at first year 
out of school 10 14 16 18 20 23 26 28 

The rates of return calculated by Hanoch are presented with other 

estimated rates of return in the appropriate section following. The 

17Ibid., p. 63. Footnote references the figures from Becker. 

18Ibid~, pp. 63-64. 

19Ibid., p. 54. 



importance of costs is enhanced in calculating the rate of return be

cause, peing at the beginning of the period over which cost and age

earnings differentials are discounted, the discounting factor reduces 

the undiscounted cost figures by only a small, amount. 
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Hanoch's method of arriving at cost figures is described in detail 

because it is used in this study to arrive at privat~ costs. Social 

cost estimates for this study were obtained using the same source as 

that used by Schultz, although a somewhat dJ,,fferent approach was used. 

Estimates of Rates of Return 

Estimates for the United States 

Hansen estimated rates of return for males in the United States 

for 1949. Both private rates and the corresponding social rates were 

estimated. Six levels of schooling were considered: no school, 8 years, 

10 years, 12 years, 14 years, and 16 years of schooling. The private 

rate of return was very high (=) for elementary school completion over 

no school, It was 15.3 percent for high school over elementary school. 

The rate fell to 11.6 percent for college completion over high school 

and 12.9 percent for college completion over elementary school, The 

social rates of return were lower but had the same relationship to each 

other as the private rates, All of them were high enough to indicate 

that society could rationally invest in providing these educational 

services on the basis of an opportunity cost of six percent. Social 

rates of return were as follows: 8 years over no school, 15, 0; 12 years 

over 8 years, 11.4; 16 years over 12 years, 10.2; 16 years over 8 years, 

10.5. 20 

20 Hansen, p. 134. 
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Hanoch calculated rates of return for race-sex grQups for the North 

(consisting of the Northeast, North Central, and West regions of the 

United States as defined in the Census of Population) and for the South. 

These estimates, in contrast to those of Hansen, were adjusted for vari

ous socio-economic factors. The assumptions used to calculate private 

rates (Hanoch did not attempt to calculate social rates) were different 

as explained in the previous section on the cost of schooling. These 

rates were based on 1959 data rather than 1949 data. Hanoch found that 

in general the rates of return to schooling for Northern whites were 

less than for Southern whites. For white males in the South the private 

rates of return were as follows: 8 years over O years, greater than 

100 percent; 12 years over 8 years, 18.6 percent; 16 years over 12 

years, 10.1 percent; 16 years over 8 years, 12,8 percent. In contrast, 

the returns to nonwhite males in the South were lower, although rates 

involving college education for nonwhites were based on too few ob

servations to be reliable. The rate for elementary school completion 

over no school was 27 percent, while the rate for high school completion 

over elementary school was 11 percent. 21 These figures indicate that 

the nonwhite male in the South -- if he could borrow funds at six per

cent -- would be acting rationally, in the "economic man" sense, if he 

invested in elementary school or high school, However, for a "typical" 

nonwhite male to get a college degree would not appear to be very 

profitable unless the true rate of return was substantially above the 

calculated figures (six percent for college over high school and eight 

percent for college over elementary school). It should be noted that 

these rates of return are calculated from age-earnings profiles based on 

21Hanoch, Table 6, pp. 71-72. 
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people residing in the South. If there is a relatively large regional 

out-migration of the best trained nonwhite males with college degrees 

that they received in the South, the rate of return on investment in 

college would in fact be higher than the above estimate. Hansen's and 

Hanoch's estimates are summarized in Table III. 

TABLE III 

ESTIMATED RATES OF RETURN TO SCHOOLING 
FOR MALES IN THE UNITED STATES 

Private Rates of Return 

U. S, Males, 1949a 

White ~ales/South, 
1959 

Nonwhite Males/South, 
1959b 

Social Rates of Return 

U. S, Males, 1949a 

Elementary 
School 

(8 years) 
Over 

No School 
(0 years) 

c 

c 

27. 

15.0 

aHansen's estimates. 

bHanoch's estimates, 

CRate was above 100 percent. 

High School 
(12 years) 

Over 
Elementary 

School 
(8 years) 

College 
(16 years) 

Over 
High School 
(12 years) 

(Percent) 

15.3 11.6 

18.6 10.1 

11. (6.) 

11.4 10.2 

College 
(16 years) 

Over 
Elementary 

School 
(8 years) 

12.9 

12.8 

(8,) 

10.s 

Source: W, Lee Hansen, "Total and Private Rates of Return to In
vestment in Schooling," Journal of Political Economy, LXXI (1963), pp. 
128-140. 

Giora Hanoch, "Personal Earnings and Investment in 
Schooling," (unpub. Ph.D. dissertation, University of Chicago, 1965), 



.29 

In calculating earnings from which rates are derived, Hanoch ad

justed earnings based on results of a dummy variable regression contain

ing a set of variables hypothesized to explain total annual earnings. A 

subset of residence variables was included in this set; the coefficients 

attached to these residence variables indicate how total yearly earnings 

are affected by residence. Other variables included in the regression 

(which had an R2 of 0.269) were years of schooling, age, race/region, 

and a set of other socio-economic explanatory variables not capable of 

being classified as one group. 

Six residence classifications were used, with the residence classi-

fication Central Cities of Standard Metropolitan Statistical Areas 

(SMSAs) being incorporated into the regression constant term. The 

coefficients for both Other Urban in SMSA and Rural in SMSA are positive, 

indicating that the contribution to earnings of both these residence 

classifications is greater than for the Central Cities classification. 

The three other classifications -- Urban Outside SMSA, Rural Nonfarm 

Outside SMSA, and Rural Farm Outside SMSA~- have a negative effect on 

earnings relative to Central Cities, The dollar amounts are -$318, 

-$493, and -$1,943~ respectively, The sixth residence classification is 

the "Log of the Size of Place". 22 The coefficient is positive and large 

enough to have an offsetting effect on the rural farm classification in 

particular, It can be generally concluded, however, that urban resi

dence is related to higher earnings, and rural residence to lower earn

ings. Rural and urban schooling costs must be considered in addition to 

earnings before it can be determined whether or not rates of return to 

schooling as well as yearly earnings are lower for rural re~idents. 

22 Ibid., p. 24. 
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Becker reached some conclusions concerning private rates of return 

for urban and rural persons. Using data for 1939, 1949, 1956, qnd 1958, 

his general conclusions with respect to the value of a college education 

were that: 

1be (private) rate of return to an average college entrant is 
considerable, of the order of 10 or 12 percent per annum; the 
rate is higher to urban, male college graduates and lower to 
college drop-outs, nonwhites, women and rural persons.23 

Becker considered ability differences explicitly. College grad-

uates tend to be more "able" than high school graduates, apart from the 

effect of college education. However, ability explains only a small 

part of the income differentials between college and high school persons; 

college education explains the larger part, But ability apparently ex-

plains a larger proportion of the economic gains from high school educa

tion over grade school education. 24 

Becker goes on to state that a similar qualification applies to 

the crude evidence indicating that rates on elementary school education 

are highest of a11.25 

Becker's rate of return estimates are primarily private, However, 

one chapter is devoted to an analysis of the social gain from college 

education as measured by its effect on national productivity. L0wer and 

upper limits on social rates were obtained, 1be lower limit derived was 

not much different from the corresponding private rate of return but the 

upper limit was almost double the latter. However, it was concluded 

that the evidence was insufficient to establish whether or not the social 

rates exceeded the return on business capital (eight percent), as the 

23Gary S. Becker, Human Capital (New York, 1964), p. 154, 

24 Ibid., p. 155, 

25 Ibid, 



private rates for college education did, or whether the social rates 

might be lower than eight percent, 26 

Estimates for Mexico 

Several studies have estimated rates of return to schooling in 
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countries other than the United States. While it is difftcult to make 

inter-country comparisons because of the differences tn schooling sys-

terns, Carnoy's figures for white urban male wage-earners in Mexico in 

1963 provide supplementary estimates of private and social rates of re-

turn. Private rates appeared to be high for primary schooling, lower 

for secondary schooling, and high for university schooling. Social rates 

showed the same pattern; the highest social rate (37.5 percent) was for 

six years of schooling over five years of schooling; for 13 years over 

12 years the rate declined to 12.4 percent and then increased to 29.5 

percent for 16 years over 14 years of schooling. 27 The rate of return 

on business capital in the United States was assumed to be approximately 

eight percent. In Mexico, a comparaple rate was 14 percent. Even with 

the higher rate this suggests that both elementary and university educa-

tion would still be rational social investments in Mexico. 

One of the additional important findings of Carnoy's study was 

that foregone earnings are important at young ages. They exceed annual 

per student institutional costs (public expenditures plus approximated 

per student private school costs) as early as the fourth year of primary 

school when the student is 10-11 years old,28 

26Ibid • 

. 27Martin Carnoy, "Rates of Return to Schooling in Latin America," 
Journal 2!._ Human Resources, II (1967), Table 6, p. 366. 

28Jbid., p. 362. 
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Summary of Rate of Return to Schooling Estimates 

The estimates of private rates of return presented suggest that 

primary and secondary schooling generally is a worthwhile private invest

ment in the United States if the opportunity cost of money to the indi

vidual is 6-8 percent. College schooling is worthwhile for males by the 

same criterion. However, Hanoch's and Becker's estimates suggest that 

this might not be the case for nonwhite males. Becker also indicated 

that the rate of return to college schooling is lower for three other 

groups: college drop-outs, women and rural persons, 

Estimates were made for all these and other groups in Chapters VI 

and VII of this study. Estimated lifetime earnings are generally h~gher 

for urban residents, whites and males. Becker estimated rates of return 

to schooling for these groups to be higher also. But the rate of return 

estimates made here do not always agree with Becker's estimates and con~ 

clusions. In particular, rates of return to schooling estimates for 

rural residents are not always smaller than corresponding estimates for 

urban residents. 

The social rates of return estimated by Hansen are less than the 

corresponding private rates of return but still above 10 percent for 

elementary, secondary, and college schooling. It should be noted that 

only the earnings of the actual recipients of the schooling are taken 

into account by Hansen. Second-round effects which might either increase 

or decrease the social rate of return are not considered because they 

cannot be isolated and measured with sufficient accuracy. 

The private rate of return estimates discussed and analyzed in 

Chapter VI are comparable to Hanoch's estimates, but are on a more dis

aggregated basis. The social rate of ret~rn estimates presented in the 
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same chapter had not previously been estimated with 1959 data but were 

calculated based on similar assumptions to those made by Hansen in his 

study using 1949 data. 



CHAPTER IV 

ASSUMPTIONS AND PROCEDURES 

The two principal data requi:r;ements are earnings and schooling re-, 

source costs. Private costs of schooling are comprised mainly of earn-

ings foregone, which are estimated from earnings, These private costs 

are added to schooling resource costs to provide an estimate of the 

social costs of schooling. The data from which earnings and foregone 

earnings are calculated are described and evaluated in thµ chapter. 

This is followed by an explanation of the procedure used to estimate the 

private rate of return. The procedure to estimate the social rate of 

return is the same, except for the substitution of social schooling cos~s 

for private schooling costs. The derivation of schooling resourc'e costs 

(which together with private costs, including foregone earnings, make up 

total social schooling costs) is presented in detail. 

Description of the One~in-One Thousand Sample 
of the 1960 Census of Population 

The One-~-~ Thousand Sample £!_~~Census of. Popu,lation1 

is the basic source of the earnings data used in this analysis to esti-

mate returns to schooling for different sex, race and resident groups in 

the United States, It is a 0.1 percent sample. 

1u. S. Department of Commerce, Bureau of the Census, One-in-One 
.!l:!ousand Samp~ of ~ ~ Census ~f Po:pulati~ (Washington:-1964). 

34 
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Persons in the Sub-Sample for Whom Returns Were Calculated 

There is a total of 179,563 persons in the 0.1 percent sample. The 

sub-sample consists of all persons except those under age 14 (for whom 

income data were not collected), 2 persons in the Armed Forces (excluded 

because of the large number of low-paid draftees), and persons between 

14 and 34 years old in school. Persons in school were excluded because 

returns estimates are based on earnings of those in the labor force who 

have completed their schooling. Most of the estimated returns to school-

ing in this study are for males. There are 67,503 males in the sub-
3 sample. 

The sub-sample includes persons not in the labor force for reasons 

of health, disability, and retirement. These are probably few in num-

ber except at older ages. They should be included in returns calcu-

lations because a person might become ill, disabled or retire in the 

future. Returns estimates are adjusted for these persons by incorpor-

ating such persons in the sub-sample based on 1959 data. Returns esti-

mates alternatively could be corrected for this possibility in the same, 

way that mortality may be taken into account. 

2Definitions relating to the Census!;!! Population are taken from 
U.S. Department of Commerce, Bureau of the Census, Cen~us £!_ Popula~ 
tion, 1960, Vol. I, "Characteristics of the Population, Part I, U. S. 
Suiiiina~(Washington, 1964). 

3The basic population is closely, though not exactly, comparable 
with that used by Hanoch in his dissertation. 



It is ;i~;sumr:::d th,,t those persons \~ho have zero earnings are un-

employed. Some of these will not be in the labor force and some will be 

self-employed persons who made no net income on their businesses in 

1959. 4 

Place of Residence 

Four place of residence classifications are used. They are urban, 

rural, rural non farm, and rural farm. The rural class is comprised of 

the rural farm and rural nonfarrn components. 

The urban population comprises all persons living in urbanized 

areas and in places of 2,500 inhabitants or more outside urbaniz~d areas, 

The rest of the persons living in the United States constitute the -rural 

population, The different classifications of the urban population 

(central cities of urbanized areas, the urban fringe, and other urban) 

were not considered. 

In the 1960 Census, the farm population consists of persons living 

in rural areas on places of ten or more acres from which sales of farm 

products amounted to $50 or more in 1959, or on places of less than 10 

acres from which sales of farm product$ amounted to $250 or more in 1959. 

The rest of the rural population is classified as rural nonfarrn. 

4The definition of employed persons is of interest here. Employed 
persons comprise all civilians 14 years old and over who were either 
(a) "at work" ·- those who did any work for pay or profit, or workeq 
without pay for 15 hours or more on a family farm or in a family business 
in the calendar week to which the data on employment status relate, or 
(b) were "with a job but not at work". 

Persons are classified as unemployed if they were 14 years old and 
over and not "at work" but looking for work, Persons waiting to b~ 
called back from a job from which they have been laid off or furloughed 
are also counted as unemployed. 

Persons "not in the labor force" comprise all those 14 years and 
over who are not classified as members of the labor force, including 
persons doing only incidental unpaid family work (less than 15 hours 
during the week). 
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Income and Earnings Data 

The 0.1 percent sample presents data of income received in the 1959 

calendar year in five categories: wage and salary income, self

employment income, total earnings, other incom~, and total income. 5 

Wage or salary income is the total money earnings received from 

work performed as an employe~ before deductions are made for personal 

income taxes, Social Security, bond purchases, union dues, etc. Self-

employment income consists of net money income from a business, farm or 

professional enterprise in which the person was engaged on his own 

account. Total earnings are the sum of the two above. It is this fig-

ure which represents best the returns to schooling. Some dollar returns 

to schooling are included in the "other ineome" category, although these 

are probably attributed more to nonhuman capital than to schooling. 

These are net rents, interest, and dividends. 6 

Sub-Sample Frequencies 

The persons in the sub-sample being a~alyzed were grouped by race, 

region and place of residence, Sample frequencies are important to 

gauge the reliabi Ii ty of age-earnings profiles from which returns to 

schooling may be estimated. The number of white males is larger than 

the number of nonwhite males for all classifications so that age-earnings 

data for nonwhites are less reliable. 

5The 0.1 percent sample data is stored on tape. The Bureau of the 
Census also publishes total income figures by age and years of schooling. 
The other four income categories are excluded. The published total in
come figures are based on a 5 percent sample. 

6The remaining __ components of "other income" are Social Security 
benefits, pensions, veteran benefits, unemployment insurance, public 
assistance or other governmental payments, and periodic receipts from 
insurance policies or annuities. 
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Urban place of residence groups have higher frequencies than the 

rural residence groups. For the sub~sample, there were 3i,221 white 

males with urban residence, 10,546 white ~ales with rural nonfarrn resi-

dence, and 3,799 white males with rural fa:rrn residence. 

Regional estimates of the return to schooling are not presented 

because of the small sample frequencies resulting with a race, region, 

and place of residence classification. These frequencies for the South 

are shown in Table IV. 

TABLE IV 

SAMPLE FREQUENCIES FOR WHITE MALES IN THE 
SOUTHERN REGION, UNITED STATES, 1959 

White 

Classification by Race, 
Rurality, Farrn-Nonfarrn 

Males in Rural Farm South 
White Males in Rural Nonfarrn South 
White Males in Rural South 

Nonwhite Males in Rural Farm South 
Nonwhite Males in Rural Non farm 
Nonwhite Males in Rural South 

White Males jn Urban South 
Nonwhite Males 1n Urban South 

South 

Total 
Frequency 

(Number) 

1,391 
3,814 
5,205 

353 
794 

1,147 

7,083 
1,642 

Source: U.S. Department of Commerce, Bureau of the Census, 
One-in-One Thousand Samp~~- of the 1960 Census of Population (Washington, 
1964). 



Computer Print-Out of Earnings Data 

The 0.1 percent sample is stored on computer tape which necessi

tated a program to take the data that were required and display them in 

the appropriate manner. The program was written to cijlculate average 

ear11ings · for each combination of age and years of schooling classes for 

groups of individuals identified by sex, race, region and place of resi

dence characteris_tj.cs. 

A sample page of computer print-out is shown in Table V, There 

are nine years of schooling across the columns and 12 age classes down 

the left-hand side of the print-out. Each cell in this 12 X 9 table 

contains three numbers: the top number represents the total number of 

people, the bottom number is the number of people with zero earnings, 

and the middle number is the average earnings for the total number of 

people. 

The column to the right of the 17+ years of schooling column shows 

the total persons in each of the age classes (where cell frequencies 

were summed across the columns for each row). The next column shows 

how many of the people in each age class had no earnings. The last two 

columns show the mean and its standard deviation for each age class, 

(This mean was also calculated for all people, not just those reporting 

earnings.) The computer print-out sample page allows an intuitive 

judgment to be made of the reliability of different age-earnings profiles 

and of different parts of the same profile. More reliability can intui

tively be placed in the middle of the tables where the frequencies are 

highest, away from both age extremes and years of schooling extremes. 

In the case of nonwhites by place of residence, the n~ber of sample 

observations are few above 12 years of schooling. 



TABLE v 

SAMPLE COMPUTER PRINT-OUT OF EARNINGS BY AGE AND SCHOOLING GROUPS 

lihite Males in Rural United States Number 
Highest Grade of School Comelet;ed Total Without -Mean Standard 

Age 0 1-4 5-7 8 9-11 12 13-15 16 17+ Persons Earnings Earnings a Deviationa 

14-15 3b 6 24 13 18 0 0 0 0 64 47 $ 210 $1,159 
166c 83 125 230 361 0 0 $ 0 0 

2d 5 18 11 11 -0 -0 0 0 

16-17 2 4 ~2 53 63 20 0 0 0 184 91 $ 513 $1,506 
0 375 464 500 571 $ 550 0 0 0 
2 3 25 26 27 8 0 0 0 

18-19 9 3 47 45 75 166 5 0 0 350 70 $1,282 $1,619 
277 $1,166 $1,308 $1,066 $1,226 $1,415 $1,300 0 0 

6 0 10 13 23 18 0 0 0 

20-21 6 14 40 59 93 209 31 1 0 453 58 $2,038 $1,872 
333 821 $1,162 $1,652 · $1,973 $2,476 $2,048 $1,500 0 

4 7 5 1-0 10 20 2 0 0 

22:..24 11 17 61 79 133 277 42 24 6 650 63 $2,940 $2, 719 
590 $1,147 $2,180 $2,006 $2,868 $3,471 $3,0ll $4,354 $3,250 

-8 4 6 10 13 18 3 0 l 

25-29 12 39 133 .148 224 456 78 64 27 .l,181 60 $3,941 $2, 793 
708 $1,602 $2, 740 $3, 304 $3,875 $4,491 $4,814 $4,843 $4, 796 

5 6 10 9 12 13 3 2 0 

3()-34 11 51 166 192 304 445 77 65 40 1,351 66 $4,685 $3,388 
$1,272 $2,14 7 $3,243 $3,809 $4, 759 $4,993 $6,162 $7,515 $7,625 

5 6 15 11 7 19 1 2 0 

35-44 44 136 398 512 630 842 193 120 78 3,013 174 $4,954 $4,334 
$1,295 $2,216 $3,266 $3,971 $4,$59 $5,605 $6,917 $8,870 $9,679 

16 13 35 37 28 33 3 5 4 

45-54 50 192 538 725 532 477 142 62 77 2, 795 222 $4,349 $4,510 
$1,810 $2,151 $3,235 $3,63~ $4,473 $5·,646 $6,563 $7,951 $9,688 

13 28 49 69 33 16 9 2 3 

55-64 58 231 491 626 332 190 103 31 39 2,101 335 $3.,499 $4,536 
s1;422 $1,751 $2, 727 $3,259 $3,671 $5,221 $6,349 $8,596 $9,064 

19 74 71 70 53 23 16 3 6 

-65-74 6~ 252 362 437 151 95 66 43 19 1;459 774 $1,265 $4,017 
718 642 995 $1,066 $1,566 $1,657 $2, 765 $4,093 $5,105 

40 152 l~ 215 75 48 28 13 4 

75+ 52 144 176 215 65 29 18 8 7 714 565 $ 362 $2,673 
115 $ 177 $ 335 397 738 $ 517 638 812 214. 

48 U9 138 166 i.1 25 13 5 4 

8£xcludes ·persons wi.tb _zero eamin_gs. 

bTotal · number -of persons. 

"Mean ean1ings (includins those· with zero eaTI>ings). 

dNumber -of persons with zero earnings. 
,:,,.. 
0 



41 

Construction of Age-Earnings Profiles 

The age-earnings profiles on the computer print-out are partially 

smoothed by taking the average earnings for each of the age groups and 

calculating from these a three-group moving average. 7 This dampens "the. 

effect of average earnings which are unusually high or low in relation 

to the whole age-earnings profile. Using this three-group moving aver-

age procedure, earnings were obtained for the age groups up to the 65-74 

age category. For the lower age groups -- 14-15, 16-17, 18-19, 20-21 

years -- it was necessary to extrapolate back one or more age groups- for 

some of the age-earnings profiles. This was done by taking 75 percent 

of the average earnings figure of the age groups immediately following. 

This adjustment was based on observed trends in earnings for the pro-

files for which data were available. In several instances where it 

appeared that an average earnings figure was unusually large or small 

in relation to corresponding figures of adjacent profiles, judgment was 

used to make an adjustment. 

Average earnings for each of the age groups were assigned to each-. 

of the years in the group to form the age-earnings profile from which 

returns to schooling are calculated. It is useful to graph age-earnings 

profiles to see better their relationship with other profiles. 

7Another procedure, used by Hanoch, was tried for some age-earnings 
profiles. Average earnings for an age group were assigned to each of 
the years in the group. This was done for all age groups, then a 10~ 
year moving average was calculated for the whole age-earnings profile. 
One disadvantage is that average earnings cannot be calculated for the 
first five or last five years of the profile, A three-year moving aver
age was used for the second through the fifth years. The first year was 
extrapolated. At the top end of the profile, the 10-year moving average 
allowed calculation of earnings up to the sixty-eighth year. 

This procedure was judged to be not significantly better than the 
one explained in the text. 
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This is done by plotting earnings on the vertical axis and the age 

group midpoints on the horizontal axis. The earnings figure for each 

age group is connected with the adjacent earnings figure by straight 

lines. 

Age-earnings profiles for groups for which place of residence is 

not considered are calculated for the following years of schooling: O, 

1-4, 5-7, 8, 9-11, 12, 13-15, and 16 years. Where place of residence is 

considered, 0 and 1-4 years of schooling were_ combined to form a class 

representing 0-4 years of schooling. This is done because of the low 

cell frequencies for each of the two schooling groups. 

Private Costs of Schooling 

Foregone Earnings and Other Private Costs of Schoolings 

Private costs consist of foregone earnings plus other private 

schooling costs paid for directly by the student or his family. The 

latter consists of such items as tuition fees, supplies, and that part 

of ·transportation expenses paid for by the student. For example, the 

costs for four years of secondary schooling are the foregone earnings 

for each of the four years plus the other private costs for each of the 

same four years. 

Using the procedure employed by Hanoch (explained in detail in 

Chapter Ill), the earnings of persons of the same age who have left 

school were used as an estimate of foregone earnings and other private 

schooling costs. In effect, this means that other private schooling 

costs are approximately equal to the earnings that a student would make 

during school vacations and by part-time work while school is in 

progress. Earnings of students increase as they get older but private 

schooling costs increase approximately in step. 
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Age at Which Labor Force is Entered 

Table VI shows the age at which a person enters the labor force 

after having comrleted a certain number of years of schooling. If it is 

assumed that a child starts school at age six and continued through 

school without missing a year, he will enter the labor force at age 14 

with 8 years of schooling, and age 18 with 12 years of schooling. These 

ages were used by Hansen in calculating rates of return. 

An alternative procedure, used originally by Hanoch and used again 

in this study, is to calculate the age distribution of persons enrolled 

in school for each level of schooling completed. The integral age 

closest to the mean, plus one year, was selected as the age of entry into 

the labor force. Hanoch's figures for persons with college education 

were adjusted to have a four year age difference between high school 

graduates and college graduates, This adjustment allows the calculation 

of rate of return estimates to 16 years of schooling over 12 years of 

schooling on the basis of four years of costs. The net result is that 

persons with 8 years of schooling are assumed to enter the labor force 

at age 16, Persons with 12 years of schooling enter the labor force at 

age 20, anq college graduates (16 years of schooling) enter the labor 

force at age 24. These ages are shown in column four of Table VI. 

Social Costs of Schooling 

Social returns to schooling are based on social schooling costs 

which consist of foregone earnings, other private schooling costs, and 

schooling resource costs, This section is concerned with the derivation 

of estimates for the latter. 
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TABLE VI 

AGES AT WHICH STUDENTS WITH DIFFERENT AMOUNTS OF SCHOOLING 
ENTER THE LABOR FORCE UNDER DIFFERENT ASSUMPTIONS 

-, ...... , . ..._...., __ __, .............. ._. _____ .. ___ .. __ '_" ____ _,. ___ ,~----~-·-·-------·-----· 
Years 

of 
Schooling 
Completed 

(1) 

Age 
at Which 

Work Force 
is Entered.a 

(2) 

Average 
Age of 
People 

Entering b 
Work Force 

(3) 

Adjusted 
Avez,age Age 
of People 
Entering 

Work Forcec 
(4) 

Schooling 
Groups 

Corresponding 
to Adjusted 
Average Aged 

(5) _____ ,,___...,, ___ ._ _____ ..,.,,_, _________ ........ ,....... ... --.,--------..,....--. 
(Years) 

0 
1 7 
2 8 
3 9 
4 10 
5 11 
6 12 
7 13 
8 14 

.. -.. ···----· 
9 15 

10 16 
11 17 
12 18 

(Years) 

10 

14 

16 

18 

20 

(Years) 

8 

10 
11 

14 

16 

0 

0-4 
1-4 

5-7 

8 

. ....-,--,,.--_.,...._----r 

18 9-11 

20 12 

---····-----------""----------------···....---· ----------
13 
14 
15 
16 
17+ 

19 
20 
21 
22 

23 

26 
28 

22 

24 
27 

13-15 

16 

_, ........ , ... ~-~.......,---·-------------- --.....-,--.~ ..... ·~--··.-. -......---
aAge at which work force is entered when student enters first grade 

at age six and completes each succeeding grade each y~ar. 

b Hanoch, p, 54. The age distribution of persons enrolled in s~hool 
was computed for each level of schooling completed. The integral age 
closest to the mean, plus one year, was selected as the age of entrance 
into the labor market. 

cThese are the same as the ages in column (3) except for adjusting 
the age for college completion to 24 years and the age for 17+ years to 
27. 

dcolumns (4) and (5) provide the data for the returns to ~chooling 
estimates made in Chapter VI. 
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Expenditures of Elementary and Secondary Day Schools 

Per capita schooling resource costs consist of current expenditures 

plus a charge for capital on a per student basis, lbe charge for capital 

may be thought of as an average fee for use by the student of a school 

system's equipment, buildings, and land. 

The basic statistic used to estimate schooling resource cost is 

state current expenditures per student in average daily attendance (ADA). 

It has the disadvantage of being a state average, thus masking the vari. 

ation of expenditures on a county or school system basis. However, the 

use of state current expenditures does have some important advantages. 

First, expenditures are correlated with measures of education quality. 8 

Second, they reflect the difference in education costs among states and 

among regions. And third, state expenditures can be used as a benchmark 

in a model which allows adjustment for race, region, and place of 

residence. 

The elementary and secondary schooling costs used are for public 

schools. Total expenditures consist of current expenditures, capital 

outlays, and debt service. Capital outlays represent new investment in 

schooling physical plant and will vary from year to year. The charge 

for capital is not calculated from capital outlays because of this 

8The percentage of youths who fail the Selective Service is a crude 
index of education quality and is correlated with region, race and low 
current expenditures per student. The Southern region states which have 
a high percentage of nonwhite residents and low school expenditures also 
have high failure rates on the test. Twenty~eight percent of draftees 
in the United States failed to meet the mental requirements for induc~ 
tion into the armed forces. Sixteen of the 17 Southern states (includ
ing the District of Columbia) had a higher failure rate on mental re
quirements than the U. S. figure, The state with the highest failure 
rate was Mississippi with 67,5 percent. Source: U.S. Department of 
Health, Education and Welfare, Office of Educatiqn, Digest~ Educa
tional Statistics, 1966 (Washington, 1966), Table 16, p. 13. 
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variability. Instead, it is calculated from an estimate of value of 

school property. 

Table VII shows the percentage distribution of total expenditures 

for the United States and the Southeast region. The Southeast region 

spends a smaller fraction of total expenditures on physical plant than 

does the United States, For the United States, the major component of 

current expenditures is instructional costs (68 percent of current ex-

penditures), followed by operation of plant (8, 7 percent) and "other 

school services" which include pupil transportation (8, 4 percent), 

"Other school services" are a higher percentage (11. 8 peitcent) for the 

Southeast, probably because pupils are geographically more dispersed and 

thus require relatively more transportation services. 

The Current Expenditures Cost Model 

A multiple linear regression model is used to determine the in-

fluence of region, race and place of residence on current e:icpenditures. 

It is assumed that costs are the same for males and females who h~ve the 

same region, race and residence characteristics. 

The dependent variable is state current expenditures per student 

in ADA, 9 The three explanatory variables are region, percent urban and 

percent Negro. Percent Negro is assumed to correspond closely enough to 

percent nonwhite to justify the former being used to represent the 

latter. Region is incorporated into the equation by using three dummy 

variables; the first represents the Northcentral region, and the second 

and third represent the South and West regions, respectively. The North-

east region is incorporated into the constant term. 

----···---
9District of Columbia was included. Alaska and Hawaii were ex

cluded. 
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TABLE VII 

PERCENTAGE DISTRIBUTION OF EXPENDITURES FOR PUBLIC SCHOOLS, BY 
PURPOSE FOR THE UNITED STATES AND THE SOUTHEAST, i9S9·60 

Total Expenditures, 
All Schools 
Total Current Expenditures, 

Elementary and Secondary 
Day Schools 

Administration 
Instruction 
Operation of Plant 
Maintenance of Plant 
Fixed Charges 

Other School Services 
(attendance and health 
services, the school 
lunch program, and pupil 
transportation) 

Current Expenditures, Other 
Programs 

Capital Outlay 

Interest on School Debt 

Percent 
of Total 
Expendi-
tures 

100.0 

79.0 

3.4 
53.5 
6.9 
2,7 
5.8 

6.6 

0.8 

3.1 

Percent 
of Current 
Expendi· 
tures 

-Percent 
of Totc;1.l 
Expendi-
tures 

(Percent) 

100.0 

4.3 
67.7 

8.7 
3.4 
7.3 

8,4 

100.0 

81.1 

2.7 
56.1 
s.o 
2.6 
5.0 

9.6 

0.8 

15,6 

2,6 

Percent 
of Current 

Expendi. 
tures 

100.0 

3,3 
69.2 
6.2 
3.2 
6.2 

11,8 

asoutheast region corresponds to the Southeni Census region less 
Oklahoma and Texas. 

SoQrce: U. S. Department of Health, Education and Welfare, Office 
of Education, Statistics of State Schooi sxstems, 1959-60 (Washington, 
1965), Table 3i, p. 69. · ' · · 
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Some expectations as to the sign and size of the regression coeffi-

cients can be obtained by examining the simple correlation coefficients. 

Expenditures have a correlation of 0,69 with percent urban and a ~o~re· 

lation almost as high (-0,60) with the Southern region. The correlation 

between expenditures and percent Negro is -0,38, indicating that as the 

percentage of Negroes of the total population increases, the size of ex-

penditures decreases. The iowest correlation coeffi~ient in the set is 

between percent urban and percent Negro. The value was 0,008, indic~tin$ 

there was no apparent relationship between the two variables. The corre-

lation is small between percent urban and the regions; for the South the 

correlation is -0.25. As expected, the correlation between percept 

Negro and the South is high, 0,75. 

The regression equation was as follows: 

9 = 195.73 + 3.o4x1 - o.62x2 + 1,41x3 ~ 61.75X4 + o~osx5 

(6 .06) (-0.68) (0. 06) (-2.15) (0.004) 

" Y = Predicted value of current expenditures per pupil in ADA, 

X1 = Percent of state's population ciassified as urban, 

x2 = Percent Negro population, 

X3 = 1 if Northcentral region,= 0 otherwise, 

X4 = 1 if South region~= 0 otherwise, 

X5 = 1 if West region,= 0 otherwise. 

(Computed t-values are shown beneath each coefficient.) 

The t-test is significant at the one percent level for the urban 

variable and is significant for the South region variable at the five 

percent level. 

The R2 was 0.67, meaning that 67 percent of the variance in cur-

rent expenditures was accounted for. The F value, the ratio of the 

regression mean square to the error mean square, was 17.45; and.was 
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significant at the one percent level. This means that a high probability 

exists that there is correlation between the dependent variable and a 

linear combination of the independent variables. By comparing the cliff-

erence between actual expenditures and predicted expenditures, it was 

possible to identify outlying observations. Two states, New York and 

Delaware, had actual expenditures more.than $100 greater than the pre-

dieted values. Utah had actual expenditures more than $100 below the 

predicted value. 

The coefficient for percent Negro was not significant, Its value 

of -0.62 indicates that for nonwhites, per student expenditures are $62 

less than expenditures for whites. Figures on school expenditures by 

race are extremely scarce, but this figure appears reasonable and was 

used to obtain cost figures adjusted for race. 

The West and Northcentral regional coefficients are not signifi-

cant. Cost estimates are similar for the Northcentral, Northeast, and 

West regions. Southern region costs are $62 less. To calculate rates 

of return, the costs for the three Non~South regions were assumed to be 

equal to the Northeast region costs. An alternative formulation of the 

model would be to consider two regions -- South and Non-South. 10 

10An Alternative elementary and secondary schooling .cost regression 
was run with value of current expenditures per pupil in ADA as the de
pendent variable (Y). The explanatory variables were percent urban (X1), 
percent Netro (X2), and a dwnmy variable for the South (X3). The esti
mated equation was as follows (the computed t-values are shown beneath 
the coefficients): 

Y = 180.73 + 3.24X1 - 1.52X2 - 37.56X3 
(6.65) (-1.83) (-1.59) 

Since the cost estimates derived from the equation were not used 
for return calculations, only six cost estimates were calculated from 
the above equation for purposes of comparison. They are presented in 
Table VIII. Compared with the cost estimates calculated from the first 
regression model, the estimates from the second regression model are 
more extreme. They are higher for white urban males and lower for non
white rural males. 



so 

Predicted current expenditures are calculated from the constant 

term and the five regression coefficients. The value of the constant 

term is $195. 73. It represents the estimated expenditures for a state 

in the Northeast region with a completely rural, all white population, 

This situation, of course, is not found in practice in the state figures. 

The percent urban regression coefficient was significant. Its 

estimated value of +3.04 indicates that if the percent urban variable 

increases by one percentage point, predicted current expenditures will 

increase by about $3. Thus, the difference between 20 percent rurality 

and 60 percent rurality is about $120 on a yearly, per student basis, 

While the statistical properties of the cost equation are not as 

strong as would be liked, the signs and magnitudes of the coefficients 

provide support for the hypothesis that current expenditures are less 

for rural people, nonwhites and residents of the Southern region. The 

model is used to generate cost estimates for race, place of residence, 

and regional groups in the United States. If the same unadjusted cost 

estimates were used for all groups, social rates of return would be 

overestimated for whites, urban residents and persons in the Non-South 

and underestimated for nonwhites, :r,-ural residents, and persons in the 

South. 

Separate Elementary and Secondary School Costs 

The estimates of current expenditures adjusted for race, residence, 

and region calculated from the regression equation were based on expend~ 

itures for elementary and secondary schools combined, Since rates of 

return to elementary schools and secondary schools are both being con

sidered, this overall average is not appropriate. If it were used, the 

social rate of return for elementary schooling would be underestimated 
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and the social rate of return to secondary schooling would be over-

estimated, 

Separate elementary and secondary school expenditures were calcu-

lated by applying two adjustment factors to the current expenditures 

estimate calculated from the regression equation, The elementary schoQl 

factor is 0.93; the secondary factor is 1,21. 11 This means that ele-

mentary school expenditures were 93 percent of the combined current ex-

penditures figure, and secondary school expenditures were 21 percent 

greater than that figure. 

Charge for Capital 

Schooling resource costs comprise current expenditures plus the 

charge for capital. Estimates of depreciation and obsolescence for 

school property were obtained from Schultz. 12 A simple ltnear regression 

is used to relate the value of public school property per student in APA 

to current expenditures per student in ADA. It is estimated that the 

charge for capital is approximately 10 percent of current expenditures, 

This percentage figure is applied to separate elementary and secondary 

school current expenditures estimates to obtain estimates of elementary 

llro obtain these factors, it was estimated that one sec9ndary 
school student costs, as much to educate as 1.3 elementary school stu
dents. This'estimate was taken from the Cost of Education Index pub
lished annually in School Management. Using this figure it is possible 
to allocate aggregate current expend~tures between elementary and sec
ondary schooling, and obtain the adjustment factors by finding what 
fraction the separate averages are of the average calculated on a com
bined basis. This was done for the United States and the four u. S. 
regions used in Statistics of State School srstems, 1959~60, Since the 
factors were approximately the same for each region and the U. S., the 
factors of 0.93 for elementary expenditures and 1.21 for secondary ex
penditures were used throughout. Appendix A explains the procedure in 
greater detail. 

12r, w. Schultz, "Capital Formation by Educs,ition," Journal of 
Political Economr LXVIII (1960), p. 578. 
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and secondary schooling resource costs. The charge for capital estima~ 

tion is discussed in more detail in Appendix B. 

Final Elementary and Secondary Schooling Resource Cost Estimates 

Adjusted schooling resource cost estimates are presented in Tables 

VIII and IX. The adjusted current expenditures estimated qerived from 

the regression model are shown in the left-hand columns of each table. 

The difference between the two tables is that in the first, the actual 

1959-60 state extreme values for the urban and race variables were used. 

In the second the possible extreme values (i.e. zero percent and 100 per· 

cent) were used. In the former case, the state extreme values are within 

the range of the estimating equation and, hence, more confidence can be 

placed in their reliability. In the latter case, the possible e~treme 

values show the potentially wide variation in costs between race and 

residence groups. 

Table VIII presents rural and urban and white and nonwhite cost 

estimates calculated using the actual state extreme values of the 1959-60 

state data. Urban residence is defined as a percent urban of 88.6. 

This was the highest percent urban figure and was found in New Jersey. 

Rural residence is represented by the lowest urban figure of 37. 7 per

cent recorded in Mississippi. This means, of course, that the popula

tion was 62,3 percent rural. When the population is urban as defined 

above, current expenditures are $154 ($269 - $115) greater for the urban 

costs compared to the rural costs. 

The same procedure is used for the race vari~bles. The actual ex ... 

treme values are a high of 53.9 percent Negro (District of Columbia) and 

less than one percent (several states). When 53,9 percent is used to 



TABLE VIII 

ADJUSTED CURRENT EXPENDITURES PER STUDENT IN ADA, BY REGION, CALCULATED USING 
ACTUAL EXTREME STATE VALUESa FOR RACE AND URB~ VARIABLES 

... , IUem~~tari · ~c\iot>i · . , , 
Current 

' • 

1Se~or1cI~rl School 
Current 

Adjusted Exp. Plus Exp. Plus 
Combined Charge Charge Charge Charge 
Current Current for for Current for for 

Region Residen.ce Race Exp. Exp. Capital Capital Exp. Capital Capital 

.... {l) (2) {n (42 . ·· I 

ct>oiiars) 
g I (5). . 6(6) (7) .• 

Northeastb Urban White 465 432 43 475 563 56 619 
Northcentral Urban Nonwhite 431 401 40 441 522 52 574 
and Rural White 310 288 29 3I7 375 38 413 
West. Rural Nonwhite 277 258 26 284 335 34 369 

South Urban White 403 375 38 413 488 49 537 
Urban Nonwhite 369 343 34 377 446 45 491 
Rural White 248 231 23 254 lOO 30 330 
Rural Nonwhite 215 200 20 220 260 26 286 

United Statesc Urban White 444 458d 413 41 454 537 54 591 
Urban Nonwhite 410 376 381 38 419 496 50 546 
Rural White 289 294 269 27 296 350 35 385 
Rural Nonwhite 256 211 238 24 262 310 31 341 

United States All White 387 397d 360 36 396 469 47 516 
All Nonwhitee 325 245 302 30 332 393 39 432 

,_~· 

(Footnotes on following page) 01 
v,I 



TABLE VIII (Continued) 

aurban was defined to be 88.6 percent urban. Rural was defined to be 62.3 percent rural. 
White was defined to be zero percent Negro. Nonwhite was defined to be 53.9 percent Negro. 

bSince the coefficients for the Northcentral and West regions were small, it was assumed that ad
justed current expenditures for the Northeast, Northcentral and West regions were identical. 

cin order to estimate costs for the United States using the regression equation incorporating the 
four u. S. regions, a regional adjustment factor of -21.06 was calculated by weighting each regional 
coefficient by the nwnber of states in the region. 

dAdjusted combined current expenditures calculated from the alternative regression model having 
a South versus Non-South regional variable. 

eFor the estimates for nonwhites in the United States~ it was asswned that nonwhite was represented 
by 100 percent Negro. This eompares with the 53.9 percent Negro used for the nonwhite estimates in the 
preceding part of the table~ 
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represent nonwhite, current expenditures are decreased by $33 relative 

to expenditures for whites. 

Table VIII shows that for different places of res;i.dence in the 

United States, the highest combined current expenditures estimates were 

for urban whites ($444); the lowest for rural nonwhites ($256). Corres

ponding cost estimates are lower for the Southern region and higher for 

the Non-South. Columns (2) through (4) of the table show elementary 

schooling costs; columns (5) through (7) show secondary school;i.ng costs. 

The final schooling resource cost estimates for elementary schools, 

which are used to calculate social rates of return to schooling, are 

shown in column (4), Final schooling resource cost estimates for second., 

ary schools are shown in column (7). The estimates indicate that urban 

costs are greater than rural, and white costs are greater than nonwhite. 

Elementary schooling resource cost estimates for United States 

urban whites are $454, They are $262 for rural nonwhites, The corres

ponding secondary schooling cost estimates are $591 and $341, 

The second set of United States cost estimates presented in Table 

VIII were calculated for rural and urban resident~ combined usi~g the 

U. S, percent urban figure of 69,9 percent. Unlike the rest of the 

estimates in this table, the extreme possible adjustment was used for 

the race variable (i,e, zero percent and 100 percent) in order to ex

amine rates of return to schooling where the effect of race on costs, as 

provided by the regression model, is a maximum. The schooling resource 

cost estimates in Table VIII are used to calculate rates of return in 

Chapter VI, 

Table IX presents schooling resource costs for elementary and sec

ondary schools separately when zero and 100 percent are used for extreme 

values for the residence and race variables. The differences in the cost 



TABLE IX 

ADJUSTED CURRENT EXPENDITURES PER STUDENT IN ADA, BY REGION, CALCULATED USING 
EXTREME STATE VALUESa FOR RACE AND URBAN VARIABLES 

Elementary School Secondary School 
Current currer.t 

Adjusted Exp. Plus Exp. Plus 
Combined Charge Charge Charge Charge 

Current Current for for Current for for 
Region Residence Race Exp. Exp. Capital Capital Exp. Capital Capital 

(1) (2) (3) (4) (5) {6) {7) 

(Doilars5 

Northeastb Urban White 500 465 47 512 605 61 666 
··Northcentra.l Urban Nonwhite 438 407 41 448 530 53 583 
and Rural White 196 182 18 200 237 -24 261 
West Rural Nonwhite 134 125 13 138 162 16 178 

South Urban White 438 407 41 448 530 53 583 
Urban Nonwhite 376 350 35 385 455 46 501 
Rural White 134 125 13 138 162 16 178 
Rural Nonwhite 72 67 7 '14 87 9 96 

United States Urban White 479 445 45 490 580 58 638 
Urban Nonwhite 417 388 39 427 sos 51 556 
Rural White 175 163 16 179 212 21 233 
Rural Nonwhite 113 105 11 U6 137 14 151 

aurban was defined to be 100 percent-urban~ Rural was defined to be zero percent urban. White was 
defined to be zer-0 percent Negro. Nonwhite was defined to be 100 percent N~gro. 

bSince the coefficients for the Northcentral and West regions were small, it was assumed that adjusted 
current expenditures for the Northeast, Northcentral and West regions were identical.-

V1 

°" 
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estimates are magnified, For the United States, elementary schooling re

source cost estimates range from $116 for rural nonwhites to $490 for 

urban whites. Corresponding secondary costs are $151 and $638, respec

tively. 

College Schooling Resource Costs 

Table X shows schooling resource costs for institutions of higher 

education. These costs are comprised of expenditures for curr~nt oper

ations plus a user fee for capital estimated at three percent of the 

value of plant and plant funds. The Northeast region has the highest 

college schooling resource costs per student; the other regions have per 

student costs which are lower than the United States figure of $1,686. 

This latter figure was used for all U.S. calculations. 

Lack of data precluded separating college costs for whites and 

nonwhites. Since white students comprise a large majority of all college 

students in the United States, the U.S. annual cost of $1,686 is 

probably an adequate estimate for whites. If the average nonwhite stu

dent attends a college where the facilities are such that college 

schooling resource costs are less, the use of the U. S. figure of $i~686 

will result in the underestimation of the social rate of return to non

white college education. 



TABLE X 

ENROLLMENT, VALUE OF PROPERTY, AND EXPENDITURES FOR INSTITUTIONS OF HIGHER 
EDUCATION IN THE UNITED STATES, BY REGIONS-, 1960 

Expenditures Value of 
Total for Current Plant and 3 Percent of Total Cost 

Region Enrollmenta Operations Plant Fundsb Book Value (2) + (4) 
!1'!11 

(1) 
{'numf>er) 

(2~ 01,n tn · {3) 
UI,nDb) 

' (4) . est, noo) . (56 
C$i,5 o) 

Northeast 866,618 1,465,084 3,727,598 111,828 1,576,912 

Northcentral 1,034,542 1,613,110 4,206,209 126,186 1,739,296 

South 929,894 1,,304,536 3,916,949 117 ,508 1,422,044 

West 738,560 1,124,674 2,462,404 73,872 1,198-,546 

United States 3,582,726 5,601,,376 14 ,612,070 438,362 6,039,7.38 

3Fall enrollment of degree-credit students. Includes resident and extension degree-credit 
full-time and part-time. 

bGrounds, building., and equipment and unexpended plant funds. 

Total Cost 
Per Student 

(5)/ (1) 
(6) 
cS) 

1,820 

1J)681 

1,529 

1,623 

1,686 

students 11 

Source: Column 1: U. S .. Department of Commerce, Bureau of the Census, Statistical Abstract of the. -----------United States, ~ (Washington, 1961), .. Tabl.e 167~ p. 126. 

Columns 2 and .3: U. S. Department of Commerce,, Bureau of the Census., Statistical Abstract 
~ the United States,, -1963 (Washington. 1963), Table UH, p~ 139. 



CHAPTER V 

AGE-EARNINGS PROFILES BY RACE AND 
PLACE OF RESIDENCE 

This chapter presents age-earnings and age~income profiles for 

different levels of schooling, based on !~?Q, Cens!!.5.£.f.E~E~lati2!!. data, 

Profiles for different race, sex, and residence groups are considered. 

Graphed age-earnings profiles provide a means of inspecting and 

comparing returns according to years of schooling attained. Three parts 

of the profiles are of interest. The first is the rate at which earnings 

increase toward their peak. The second part is the age at which e~rnings 

reach their peak. The third part of the profile of interest is the de-

cline in earnings from their peak to the age at which the individual 

leaves the work force. The behavior of the earnings differential between 

pairs of profiles for various ages can also be important. 

Age-earnings profiles were taken from the 0.1 percent sample of 

the 1960 ~~ of PoEulation. They are for individuals 14 years of age 

and over who were not in school and not in the Armed Forces. Generally, 

the age-earnings profile will be higher the greater the amount of school-

ing attained. The profiles are closest in absolute dollar terms at the 

low ages and again at the high ages. In between, the dollar difference 

between pairs of profiles tends to increase to a maximum size which 

corresponds roughly with the highest part of the age~earnings profiles, 

and then tends to decrease for higher ages. Thus, the relative earnings 

position improves for a person with a higher amount of education 

59 
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compared to someone with a lower amount -- to a certain maximum. After 

the point at which the maximum occurs, the difference between two earn .. 

ings profiles tends to narrow. 

Age-Eqrnings Profiles of White Males 

White Males in the Urban Sector 

Figure 3 shows the age-earnings profiles of white males in the 

urban United States for 0-4 years of schooling through 16+ years of 

schooling. It is the first of a set of four figures which illustrates 

the age-earnings profiles for white males in the United States for each 

of the years-of-schooling groups given in the Census. All of the age

earnings profiles in Figures 4, 5, 6, and 7 are based on age group mid

points calculated on the basis of a three-group moving average. For ex

ample, the earnings estimate for the 30-34 age group is a weighted aver

age of the earnings estimates for the 25-29, 30-34, and 35-44 age groups. 

For urban white males, peak earnings for 0-4 years of schooling 

are $3,300. They are $5,100 for 8 years of schooling, $6,600 for 12 

years of schooling, and $10,000 for 16 years of schooling. It appears 

that peak earnings shift from the 35-44 to the 45 .. 54 age group between 

8 years of schooling and 9-11 years of schooling; age-earnings profiles 

for years of schooling below and including 8 years all have peak earn

in.gs in the lower age group. 

White Males in the Rural Sector 

Figure 4 shows age-earnings profiles for rural white males. These 

rural profiles for any given schooling level are below the corresponding 

urban profiles. Peak earnings for 0-4 years of schooling are $2,000; 

for 8 years of schooling they are $3,900; for 12 years of schooling 
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they are $5,600; and for 16 years of schooling they are $8,600, Peak 

earnings appear to move from the ~5-44 age group to the 45-54 age group 

between 9-11 and 12 years of schooling. 

White Males in the Rural Nonfarni Sector 

Age-earnings profiles for rural nonfarni white males are shown in 

Figure 5. Within any given schooling category, these profiles are 

usually above thm~e for n1ral individuals presented in Figure 4, and the 

age-earnings profiles for rural farni residents are usually below. 

White Males in the Rural Farm Sector 

The age-earnings profiles for rural farni residents shown in Figure 

6 are based on fewer observations than the other profiles for white males 

in the United States by place of residence. Judgment, together with 

observation of other relevant age-earnings profiles, was used to adjust 

some of the profiles at both the lower and higher ages where observations 

were very few. 

White Males in the United States and the South, 8 and 12 Years 
of Schooling 

The previous profiles for white males in the United States by 

place of residence were calculated as a weighted three-group average for 

each age group. The alternative proce~ure is to take the average earn-

ings figure for an age group, assign it to each of the years in that age 

group and then use a 10 -year moving average procedure for the whole 

profile. The resulting age-earnings profiles have a more continuous 

appearance. This procedure was used in the following figures showing 

age-earnings profiles for 8 and 12 years of schooling by place of resi-

dence. Figure 7 is for white males in the United States. It allows the 
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difference in the profiles for the same level of schooling, but a dif

ferent place of residence, to be seen clearly. 

Three places of residence classification are considered: urban, 

rural nonfarrn and rural farm. With 12 years of schooling, urban people 

have the highest profile with a peak of $6,700 at 40 years of age. 

Rural nonfarrn persons are relatively close with pea~ earnings a little 

over $6,000 at age 49. Rural farm persons have peak earnings of only 

$4,700 at about 45 years of age, This is $1,300 below the rural non

farm residence classification and is actually below the age-earnings 

profile of urban residents with only 8 years of schooling, where peak 

earnings of $5,200 are at SO years of age. The earnings of rural non

farm residents with 8 years of schooling peak at age 40 with a value 

of $4,250. Rural farm residents with 8 years of schooling have the 

lowest profile of any in Figure 7, The highest earnings for this group 

are $3,400, which occur at age 38. 

A significant difference between the 8 years of schooling graph 

and the 12 years of schooling graph is the shift in the rural nonfarm 

profile relative to the two other profiles which bound it above and 

below, With the lesser amol,lllt of education, the rural nonfarm profile 

appears to be about midway between the urban and rural farrn profiles. 

For 12 years of schooling completed, the rural nonfarm profile has moved 

relatively close to the urban profile above it and away from the rural 

farm profile below it. This suggests that an extra four years of edu

cation does not benefit the person who stays in a rural farm place of 

residence to the same degree that it benefits the rural nonfarm resident. 

It is also possible to show the corresponding profiles fo~ the 

Southern region. Figure 8 shows these profiles. F¢wer observations 

underlie these age-earnings profiles whi~ are thus less regular in 
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appearance than profiles presented earlier. However, approximately the 

same rankings hold as for Figure 7. With 12 years of schooling, urban 

groups have a higher profile than those groups living in a rural place 

of residence, and have peak earnings of $6,400 at age 40 (this is $300 

under the corresponding figure for the United States). Rural nonfarm 

individuals on the average have a profile below the urban one, but above 

the rural farm group for all but five years around age 35. With s· 

years of schooling, urban residents again have the highest profile with 

peak earnings of $4,600 at age 49. Both of the rural pesidence clas~i-

fications are lower than the urban one and relatively c:lose to each 

other. The rural nonfarm sector has a peak of $3,500 at age 35 and the 

rural farm sector has a peak of $3 ,200 at the same age~ 

Age-Earnings Profiles of Nonwhite Males 

In contrast to the age-earnings profiles for wMte males by p~ace 

of residence, the age earnings profiles f'Qr nonwhites based on the 0.1 

percent sample are not as regular in appearan~e due primari~y to the 

smaller number of observations on which the profiles are pased, In the 

next section, age-income profiles based on a la:r;ge:r; sample are presented. 

First, however, some comments can be made about age-earnings profiles 

for 12 and 8 years of schooling by place of residence (a 10-year moving 

average was used to generate these profiles). For 12 years of schooling, 

the profile for urban nonwhites is higher than those for rural nonfarm 

and for rural farm nonwhites, Urban nonwhites have peak earnings of 

$4,300 at age 49. For 8 years of schooling, the same ranking is apparent. 

The peak income for urban nonwhites is $3, 600 at age 59. 

The difference between whites and nonwhites in the n\,IJllber of ob· 

servations underlying the profiles is worth noting. First, considering 
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the 8 years of schooling category for whites, there were 1,017 white 

rural farm residents. Of these, 173 reported no earnings, a majority of 

whom were over 65 years of age. There were 2,147 rural nonfa:rm resi

dents (474 reported no earnings) and 5,139 urban residents (1,012 re

ported no earnings). The number of observations for 12 years of 

schooling completed for whites were (the number of people reporting no 

earnings is given in parentheses): rural farm, 855 (91); rural nonfarrn, 

2,351 (150); urban, 7,900 (508), The number of observations indicate 

that the urban profiles would be expected to be more reliable than the 

rural nonfarm profiles which in turn wouid be expected to be more re~ 

liable than the rural farm profiles. 

For those nonwhites with 8 years of education completed, the pro

file is relatively smooth although slightly bimodal, having one pealc at 

40 years of age and another at 58 years of age. However, the relative 

smoothness of the urban profiles is not matched by the profiles of the 

rural residency groups. The number of underlying observations is sig

nificantly smaller, They are as follows for 8 years of s~hooling (the 

number of persons reporting no earnings is given in pa,:rentheses): rural 

farm, 34 (3); rural nonfarm, 93 (21); urban, ~12 (77)~ Twenty-nine 9f 

the 34 nonwhites with rural farm residence are in the Southern region. 

The situation for 12 years of schooling completed is similar. For 

nonwhite rural residents the sample frequencies for 12 years of school

ing are: rural farm, 28 (3); rural nonfarm, 62 (16). In the case of 

urban residents, there are more nonwhite males with ii years of school

ing completed than there are with 8 years of schooling -- 650 against 

512. There were 51 in the former group who reported no eaTnings. 
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Age-Income Profiles of Nonwhite Males 

Age-~=. profiles may also be used to provide additional infor

mation for nonwhites. They are based on the 5 percent sample of the Cen

sus of Population and are therefore more consistent than the age-eal'llings 

profiles. The income profiles are for those individuals with income in 

1959. Income is expressed in terms of a median rather than an average, 

The age-income profiles for nonwhites are for two place of resi

dence classifications: rural farm, which is directly comparable to the 

same classification used with the 0,1 percent sample; ~d central cities, 

which is a sub-part of the urban classification. Income is greater than 

earnings by the amount of income in addition to wage and salary income 

and net business incomes. On this basis, the age-income profiles would 

be expected to be above corresponding age-earnings profiles. The popu

lation sampled is also different between the two types of profiles. 

Earnings were calculated on the basis of all individuals with the appro

priate group characteristics, some of whom reported no earnings. Aver

age earnings took into account the individuals with no earnings and are 

thus adjusted for unemployment, Average income was calculated for males 

with income, The population would not differ as much as might be ex

pected however, because most individuals, except perhaps at the young 

ages, would have some income even if they were wholly or partially un

employed during the year, Another difference between the earnings and 

income figure used here is that the former does not consider males 

enrolled in school while the latter does consider them if they report 

positive income. 

Figure 9 allows a direct comparison between the relative position 

of urban and rural nonwhites for 8 years of schooling and 12 years of 
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schooling. For central cities, the age-income profile for 12 years of 

schooling has a peak of $4,300 at age 39, The 8 years of schooling pro

file for central city nonwhites has a peak income of $3,600 at a some

what later age. Eight years of schooling for central city nonwhite males 

yields a higher income than 12 years does for rural farm nonwhites. The 

peak income for rural farm nonwhites with 12 years of schooling is $2,700 

at age 40. The peak income for rural farm nonwhites with 8 years of 

schooling is $1,450 at age 35, 

There are several reasons for this wide disparity in in~omes be

tween central city nonwhites and rural farm nonwhites, such as different 

wage scales, different unemployment rates, and different quality of edu

cation. Also, adjustment for the difference in cos.t of living would 

narrow the income gap between the incomes of the two residence groups. 

Summary 

In general, age-earnings or age-income profiles will be higher for 

greater amounts of schooling completed. When comparisons are made with 

the level of schooling held constant, urban profiles are higher than 

rural nonfarm profiles which, in turn, are higher than rural farm pro

files. Between races, the white profile is higher than the nonwhite 

profile for the same level of schooling and place of residence. 



CHAPTER VI 

EMPIRICAL ESTIMATES OF 11IE RETURN TO SCHOOLING 

Age-earnings qifferentials and the corresponding schooling cost 

estimates are the basis for calculating rates of return to schooling. 

The theoretical aspects of the rate of return were presented in Chapter 

II. The assumptions underlying the calculated estimates were presented 

in Chapter IV. 

Three other measures of the costs and returns of schooling are 

useful as supplementary information to aid in the analysis of rate of 

return estimates: 

(1) Private and social incremental scheoling costs discounted to 

the beginning year of extra schooling indicate the discounted value of 

the total costs that the individual or society will pay for the extra 

schooling being considered. For example, for a white male in the United 

States who has 8 years of schooling and is considering staying in school 

for four more years, discounted private costs are $3,522. 

(2) Age-earnings differentials discounted to the beginning year of 

extra schooling indicate the discounted value of the extra earnings that 

the individual would expect to receive by obtaining the extra schooling. 

For a white male in the United States this amounts to $18,411 for 12 

years of schooling over 8 years. Usually this figure will be positive 

but there are both statistical and theoretical explanations for some 

part of the age-earnings differential to be negative. A differential 

74 
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is constructed by subtracting the values of the age-earnings profile for 

the lower education level from the corresponding values of the age

earnings profile for the higher education level. When the higher pro

file is below the lower one, part of the differential will be negative. 

Theoretically, negative differentials might o~cur towards age 74, A 

possible explanation is that an individual with a higher level of school~ 

ing has more "other income" from, for example, pension and life insurance 

plans. Therefore, he might retire earlier than those with less education 

and, therefore, less "other income/' As a result the more highly edu...,. 

cated individual might have less earnings (though more income) than the 

less educated individual. 

(3) The benefit-cost ratio is the ratio of net returns to costs, 

where both are discounted to the same year~ Both the private and the 

social ratios are calculated. Where the benefit-cost ratio is estimated 

to be less than one, the discounted value of the earnings resulting from 

extra education is less than the discounted value of the costs of the 

extra education, given the rate of discount used. 

,Rates of return to schooling estimates are presented in-the fol

lowing tables. One or more of the three other measures of costs and 

returns to schooling are presented where appropriate. 

··White Males, White Females, and Nonwhite Males in the United States 

Private Returns 

In the tables showing the complete set of rates of return, the 

estimates along·the main diagonal (i.e., the estimates at the extreme 

right of each row) can be described as marginal rates in the sense that 

they deal with adjoining schooling levels. The remainder of the 
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estimates are average rates since they compare non-adjoining pairs of 

schooling levels. 

Estimates of private returns to schooling for white males are shown 

in Tables XI through XIV. The estimated rates of return have a tendency 

to decrease down each column in Table XI. For example, for white males 

the rate of return to 8 years of schooling over no schooling is 155 .1. 

It declines to 58.4 for 12 years over no schooling and declines even 

further for 16 years over no schooling to 33.4. Tpe sum of age-earnings 

differentials increase with a larger quantity of schooling. But at the 

same time the number of years in which costs have to be met increases; 

also higher per year costs are incurred. The net result h the tendency 

for a declining rate of return to schooling down each column. 1 

The private rates of return for 5-7 years of schooling over 1-4 

and O years of schooling are infinitely high. This is in part explained 

by the assumption made that private costs are nonexistent below age 14, 

It seems reasonable to assume that both foregone earnings (adjusted for 

unemployment) and the associated other private schooling costs wi 11 in 

fact be negligible, if not zero, below this age. 

If it is assumed that individuals have an opportunity cost of six 

percent for their savings or can borrow money at that rate, then the 

estimates of private rates of return for white males in the United 

States show that schooling is a worthwhUe investment, All ri:l,tes of 

return for elementary and secondary schooling are high, College school-

ing has somewhat lower rates. 

1 In the tables showing complete sets of rate of return estimates, 
theory would indicate that if the marginal rate increases over the pre
ceding marginal rate, then the corresponding average rate will be in
creased, and vice versa. Where this pattern is not present it is prob
ably due to variation in the data, 
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TABLE XI 

PRIVATE RATES OF RETURN TO EDUCATION, WHITE MALES, 
UNITED STATES, 1959a 

Years of Years of Schooling 
Schooling 0 1-4 5-7 8 9-11 12 13-15 

(Pe;rcent) 

1-4 cob 
5-7 ..,b ..,b 

8 155.1 117.1 48,6 
9-11 80.9 56.3 32.2 25.4 

12 58.4 41.4 26.9 22.3 19,3 
13-15 40.8 28.6 19.4 16.L 13.0 10.0 

16 33,4 24,6 18. l 15.8 13..8 12.4 15.l 

aThe basic data source was the One-!!!_-~ Thou~;and S~ple £.! ~ 
1960 Census of Population. The basic unit is a person not in school or 
in the armed~orces, Earnings (self-employment income plus wage imd 
salary income) were used to compute returns. Private rates of return 
match earnings differences against the earnings foregone by continuing 
on in school plus direct cost incurred by the individual (tuition, sup .. 
plies, books). 

bRate is infinitely large because costs are ass1.1Jlled to be zero 
below age 14. 

For the remainder of the private rate estimates, only the rat~ of 

return table is presented here; the associated tables are l9cated in 

Appendix C. Table XV presents private rate of return esttmates for 

white females in the United States that indicate that both elementary 

and secondary schooling are profitable. Up to 9-11 years of schooling, 

the estimates are generally below the corresponding ones for white 

males. Completion of college qoes not have as high a rate of return for 

white females as for white males, ijut all the private rate of return 

estimates for white females are above six percent. 



Years of 
Schooling 

1-4 
5-7 

8 
9-ll 

12 
13-15 

16 

TABLE XII 

INCREMENTAL PRIVATE SCHOOLING COSTS DISCOUNTED TO THE 
BEGINNING YEAR OF EXTRA SCHOOLING, WHITE MALES, 

UNITED STATES, 1959a 

Years of Schooling 
0 1-4 5-7 8 9 ... ll 12 

(Dollars) 
I 

ob 
ob ob 

156 192 238 
347 627 1,364 l ,478 
889 ,l, 825 2,991 3,522 2,816 

1,669 3,399 5,402 6,488 6,866 5, 176 
2,637 5 ,115 8,478 10,434 12,0~3 12,882 

78 

13-lS 

7 ,808. 

aPrivate costs are earnings foregone by continuing on in school 
plus direct costs incurred by the individual (tuition, suppliei,, books). 
Beginning year of extra school is the year in which the decision maker 
decides whether or not to continue in school. 

bcosts are assumed to be zero below age 14. Data is described in 
more detail in private rate of return table footnote. 

TABLE XUI 

EARNINGS DIFFERENTIALS DISCOUNTED TO THE BEGINNING YEAR OF 
EXTRA SCHOOLING, WHITE MALES, UNITED STATES, l959a 

Years of Years of Schooling 
I 

Schooling 0 1-4 5-7 8 9-11 · 1i 13-15 
(Dollars)'· ' 

1-4 6,466 
5-7 14,309 9,340 

8 17,680 14 ,571 6,238 
9-ll 24,068 21, 177 14, 715 9,737 

12 28,769 27,329 22,242 18 ,4ll 10,265 
13-15 32,451 32,360 2ij, 771 26,002 19,515 11,016 

16 39,910 41,806 41,054 40,294 36,365 ~1,783 22 ,484 

aThe differences are identical for private and social calculations, 
Data are described in more detail in the private rate of return table 
footnote. Beginning year of extra schooling is year in which the de
cision ma~er decides whether or not to continue on in school. 



TABLE XIV 

PRIVATE BENEFIT-COST RATIOS OF EDUCATION, WHITE MALES, 
UNITED STATES, 1959a 

Years of Schooling 

79 

Years of 
Schooling 0 1-4 5-7 8 9-11 12 13-15 

1-4 cob 
5-7 cob CDb 

8 113.05 75. 72 26.17 
9~11 69.29 33,79 10.79 6.59 

12 32.36 14.97 7,44 5.23 3,65 
13-15 19.45 9.52 5.33 4.01· 2,84 2.13 

16 15.13 8.17 4.84 3,86 3,01 2.47 2,88 

aData are described in more detail in the private rate of return 
table footnote. 

bRatio is infinitely large because costs are assumed to be zero 
below age 14. 

TABLE XV 

PRIVATE RATES OF RETURN TO EDUCATION, WHnE FE~LES, 
UNITED STATES, 1959a 

Years of Years of Schooling 
· Schooling 0 1-4 5-7 8 9-11 12 13-,15 
~~~~~~--~ ......... ~--~~~__,--.,,._.~--....... ---~~-----------(Percent) 

1-4 cob 
5-7 cob cob 

8 42.3 10.0 12.3 
9-11 35.6 15.4 18,4 27.9 

12 40.6 25.7 27.3 39,6 53.0 
13-15 29.5 19.3 20.8 i4.7 23.4 11. 3 

16 24.6 16.0 .17.2 18.7 16.5 9.8 8.4 

aData and assumptions used are described in the private rates of 
return table footnote for white males in the United States. 

bRate is infinitely large because coHs are a.ss~mecl to be ~ero 
below age 14, 
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Comparing Table XI for white males with Table XV for white females, 

it might be asked why the rates for white females ~re not consistently 

lower than those for white males. The respective tables of the dis~ 

counted sums of the age-earnings differen~ials show that the sums for 

males are always significantly larger than corresponding sums for fe-

males. But at the same time the discounted sums of incremental private 

schooling costs are also always larger for males than for females. The 

net result when costs and returns are combined in the calculation of 

rate of return estimates is that the estimates for males and females do 

not have any consistent relationship to each other. 

Estimates of the private rates of return to schooling for nonwhite 

males are presented in Table XVI. Estimates of private rates of return 

for nonwhite males indicate that both elementary and secondary schooling 

have a rate of return significantly greater than JiJ.C percent. 

Years of 
Schooling 

1-4 
5-7 

8 
9-11 

12 
13-15 

16 

TABLE XVI 

PRIVATE RATES OF RETURN TO EDUCATION, NONWHITE MALES~ 
UNITED STATES, 195ga 

Years of Schoo~ing 
6 1-4 5-7 8 9,.11 12 

(Percent) 

cob 
cob cob 

78,8 46.4 9.3 
53, l 38.1 14.2 30.6 
40,8 32.6 18.0 27,3 24.9 
23. 7 20.4 12.1 14.2 10. 3 1.4 
18,5 17.0 11.4 12.4 10,0 4.2 

13~15 
I. 

9,5 

aData and assumptions used are described in the private rate of 
return table footnote for white males in the United States. 

bRate is infinitely large because costs are assumed to be zero 
below age 14. 
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College schooling is not economically profitable on the average 

for nQllwhite males, based on a six percent opportunity cost of capital. 

The estimated rate of return for college graduates is 4.2 percent; and 

is only 1,4 percent for college dropouts. 

Nonwhite males have private rates of return which are 1 ess than 

the corresponding rates for whites except for 9-11 years over 8 years, 
'. 

12 years over 8 years and 12 years over 9-11 years. The probable ex-

planation of this is sampling variation, but it is possible that the 

labor market for nonwhites is different from that for whitesi That is, 

completion of 9-11 and 12 years of schooling is particularly f~vorable 

to nonwhites measured by the additional earnings that they receive com-

pared with what they would receive with only 8 ye~rs of sc~ooling. 

All discounted sums of age-earnings differentials are lower for 

nonwhites than for whites. Also, all sums of incremental private 

schooling costs except two (8 years over O years, and 9-11 years over 

O years) are markedly less for nonwhites. For these two exceptions the 

costs do not differ markedly between races. Here again, a probable 

explanation is sampling variation, 

Social Returns 

Social returns estimates are calculated from the same age-earnings 

differentials as used for private returns, and from social schooling 

costs. Social schooling costs consist of private schooling costs plus 

schooling resource costs. 2 Estimates of social rates of return are 

always lower, of course, than the estimates of private rates. Social 

returns for white males are shown in Tables XVII - XIX. Both elementary 

2schooling resource costs are defined as school current expendi
tures plus a charge for capital on a per student basis, 
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TABLE XVII 

SOCIAL RATES OF RETURN TO EDUCATION, 
UNITED STATES, 19S9a 

WHITE MALl;S, 

Years of Years of Schooling 
Schooling 0 1-4 S-7 8 9-11 12 13-15 

(Percent) 
, 

1-4 13.2 
5-7 18.9 22.4 

8 18.7 22.1 21.4 
9-11 19.0 20,8 19.3 17,8 
12 18.5 19.5 17.8 16,4 15.o 

1i ... 15 15.9· l?,5 13,2 11.7 9,7 '•7,4 
16 15.1· 14,5 12.8 11,6 10.s 9,4 11.5 

asocial rates of return match earnin~s differences a~ainst the · 
earnings foregone by staying in school, plus direct costs incurred by 
the individual, plus costs of providing the education incurred.by society 
(the latter consists of current e~penc;litures plus a charge for capital 
on a per student basis). 

Years of 
Schooling 

1-4 
5-7 
- 8. ' 
9...,11 

12 
13-15 

16 

TABLE XVIII 

INCREMENTAL SOCIAL SCHOOLING COSTS DISCOUNTED TO THE 
BEGINNING YEAR OF EXTRA SCHOOLING

8 
WHITE 

MALES 1 UNITED STATES, 19S9 

Years qf Schooling . 
0 1-4 S-7· '· -

" 

8 9-fl 12 
(Dollars) 

1,947 
1,947 1,659 
2,615 1,861 964 
3,400 2,999 2,9,32 2,424 
4,470 4,829 5,308 5,310 3,762 
6,786 8,234 9,899 10,724 10,563 8,267 
9,121 11,577 14,769 16,849 18,240 18,742 

13-15 

10,900 

asocial costs are earnings foregone by continuing on in school, 
pll,1s direct costs _incurred by the individual (tuition, supplies, books), 
plus costs of providing the edu,cation incurred by soci~ty (the latter 
consisting of current expenditures plus a charge for capital on a per 
student basis). 
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TABLE XIX 

SOCIAL BENEFIT-COST RATIOS OF EDUCAT~ON, 
WHITE MA~ES, 19~9a 

Years of Years of SchooHng 
Schooling 0 1-4 5-7 8 9-11 12 13-15 

1-4 3.32 
5-7 7.35 8.82 

8 6. 76 7.83 6.47 
9-11 7.08 7.06 5.02 4.02 

12 6.44 5,66 4 .19 3.47 2.76 
13-15 4,78 3,93 2.91 2.42 1,85 l,33 

16 4,38 3.61 2.78 2,39 l.99 1/70 2.06 

aData are described in more detail in the social rate of return 
table footnote for white males in the United States. 

and secondary schooling have high rates of retQrn for white m~les; the 

lowest of these rates is 13.2 for 1-4 years over O years o:£ schooling, 

The rate of return estimates to college schoolhtg for white male$ 

are relatively low. For college graduates it is 9,4 percent; for college 

dropouts it is 7. 4 percent. Investment in college schooling has not 

provided as large a rate of return as has investment in eleme~tary or 

secondary schooling. However, it is interesting to note that all ,oc;i.al 

benefit-cost ratios for white males are greatei, than one; htmce, th~ 

rate of return is over six percent, The lowest ratio is 1,33 for college 

dropouts (see Table XIX). 

Private schooling costs are a relatively small percentage 0£ social 

schooling costs (both expressed as the discounted SUlll of annual costs) 

for elementary school graduates put increase to approximately 60 percent 

for high school and college graduates. For white males, elementary 
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school graduates have private schooling costs of $156 and social school-

ing costs of $2,615. Private and social schooling costs for high school 

graduates are $3,522 and $5,310 respectively. The typical white male 

college graduate has private schooling costs of $12,882 and social 

schooling costs of $18,742. 

The same schooling resource costs are used for both males and fe-

males. Females have lower private schoolin~ costs than males and hence 

need not have as high age-earnings differentials to attain a comparable 

rate of return. Social rate of return estimates for white females are 

shown in Table XX. Social rates of return for white females are less 

than 10 percent except for those rates involving completion of high 

school. Assuming an opportunity cost of six percent, the rate estimates 

for females suggest that additional investment could profjtably be 

directed into secondary schooling for women, rather than into either 

elementary schooling or college, 

For women, the benefit-cost ratio is less than 1.0 for all college 

schooling and also for some schooling comparisons involving B years 

of schooling and less than 8 years. 

All of the estimates of the social rate of return to investment in 

schooling for nonwhite males (Table XXI) are lower than the correspond-

ing estimates for white males except for the estimate for 12 years over 

B years of schooling. This exceptton was also noted with the private 

rate estimates. 

Elementary and secondary schooling resource costs were adjusted 

for race. The same college schooling resource costs were used for both 

whites and nonwhites in the United States. No data were found which 

gave sufficient basis for using different college cost estimates for 

whites and nonwhites. If, in fact, U. s. nonwhites atten9 colleges where 



85. 

TABLE XX 

SOGIAL RATES OF RETURN TO EDUCATION, WHITE FEMAiEs, 
UNITED STATES, 1959a 

Years of Years of Schooling .. 
Schooling 0 1-4 5-7 8 9-11 12 13-lS 

(Percent)· 

1-4 b 
5-7 b 3.6 

8 6.4 4.3 5.7 
9-11 · 7. 2 5.9 7.9 10.0 

12 8.6 8.0 11.0 14.6 2~,4 
13-15 7.5 6.9 8.1 8,7 8,2 4,8 

16 7.6 6.2 6.7 6,9 6.3 4.6 4.4 

aData and assumptions used are described in the social rate of 
return table footnote for white males in the United States. 

bEstimate not calculated. 

Years of 
~chooling 

1-4 
5-7 

8 
9-11 

12 
13-15 

16 

TABLE XXI 

SOCIAL RATES OF RETVRN ro EDUCATION, NONWHITE MALES, 
UNITED STATES, 1959a 

0 1-4 
Years of Schoolini . . .. 
. 5.,. 7 .. 8 I . 9-11 12 

(Percent) 

2.6 
12.5 22.0 
10.2 13.1 7.8 
11.1 13,8 9.8 16,() 
12.5 14,9 14.0 17 ,4 1813 
9.0 9,9 7,6 7.6 6.0 0.3 
8.2 8.8 7.0 6.7 5,5 0.7 

· 13-is 

4.5 

aData and assumptions used are described in the social rate of re
turn table footnote for white males in the United States. 



the schooling resource cost is less than that for U.S. whites, then 

these social rates of return for nonwhites will be underestimated. 
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While the rate of return estimates to elementary and secondary 

schooling for nonwhites are less than those for whites, they are stiJl 

generally above six percent and therefore appear w9rthwhile as ~n in· 

vestment by society. 

Those estimates of social rates of return for nonwhite males for 

schooling levels involving 13-15 and 16 years of schooling are all quite 

low; the highest of these is 9,9 percent for 13-15 years over 1-4 yea:l"s 

of schooling. The rates for college graduates and college dropouts a;re 

very low, 0.7 percent and 0.3 percent respectively, The corresponding 

benefit-cost ratios are both less than 1.0. 

White Males, United States, by Place of Residence 

Four place of residence classifications were used: urban, rural, 

rural nonfarrn, and rural farm, Comprehensive sets of estiJnates were 

made for the urban and rural residents and are available in Appendix C, 

In order to facilitate comparisons, the three schooling increments con

sidered the most important are focused upon in this section. Private 

returns are considered first. 

Private Returns 

Table XXII illustrates these. For elementary school, high school, 

and college completion, the discounted benefits are greater for urban 

residents than for rural residents and greater for rural non{arm resi~ 

dents than for rural farm residents. If costs were the same between 

residences for a given schooling level, then it would follow that the 

rates of return would be greater for urban than for rural, and greater 
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TABLE XXII 

ESTIMATES OF PRIVATE RETURNS TO EDUCATlON, WHITE MALES, 
UNITED STATES, BY PLACE OF RESIDENCE, 1959 

Rural Rural 
Schooling Comparison Urban Rural Nonfa;rm Farm 

Elementary School 
(8/0-4 Years) 

Rate of Return 
(Percent) 155.9 76. 7 179.3 87.9 

Discounted Costs $238 $348 $115 · '. ':$327 ·¥·-·' 
Discounted Benefits $16,075 $15 ,988 $16,988 $12,307 

High School 
( 12/8 Years) 

Rate of Return 
(Percent) 14.3 23.3 26.6 15.1 

Discounted Costs $4,895 $3,065 $2,859 $3,434 
Discounted Benefits $15,644 $17,993 $19,440 $12,387 

College 
(16/12 Years) 

Rate of Return 
(Percent) 12,8 12,8 11. 8 14.1 

Discounted Costs $12,808 $10 ,929 $11,928 $7,601 
Discounted Benefits $32,928 $27,255 $27,190 $22,566 

for rural nonfann than rural farm. However, it can be seen ~hat this is 

not the case, although they are all of approximately the same magnitude 

for a given level of schooling. Discounted private costs for a college 

education range from $7,600 to $12,800. They range from $2,900 to 

$4,900 for a high school education, and $115 to $348 for an elementary 

school education. 

Rate of return estimates for elementary school are all aoove 75 

percent. High school has a higher rate of return to rural residents 

than urban residents. The rates of return to college are all above 11 

percent with rural farm residents having the highest rate of 14,1 percent, 
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Social Returns 

Table XXIII shows the corresponding social es~imates, Discounted 

benefits are identical to those in Table ~XII, but discounted co~ts are 

much higher because of the inclusion of schooling resource costs. Costs 

are higher for urban residents than for rural residents for all three 

levels of schooling. 

TABLE XXIlI 

ESTIMATES OF SOCIAL RETURNS TO EDUCATION, WHITE MALES, 
UNITED STATES, BY PLACE OF IWSIDENCE, 1959 

Rural Rural 
Schooling Comparison Urban Rural Nonfarrn Farm 

Elementary School 
(8/0-4 Years) 

Rate of Return 
(Percent) 21.2 23.7 26.0 ?l. 7 

Discounted Costs $2,471 $1, 798 $1,570 $1, 782 
Discounted Benefits $16,075 $15,988 $16,988 $1i,307 

High School 
(12/8 Yea:rs) 

Rate of Return 
(Percent) 11.2 17.9 2Q.O 12,l 

Discounted Costs $6,943 $4,~99 $4,193 $4,768 
Discounted Benefits $15,644 $17,993 09 ,440 $12,387 

College 
(16/12 Years) 

Rate of Return 
(Percent) 9.7 9.2 8.7 9.3 

Discounted Costs $18,650 $16, 771 07, 770 $13,443 
Discounted Benefits $32,928 $27,255 $27 ,190 $22,566 
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The rates of return for elementary school are all above 20 percent 

and are slightly higher for rural residents. The difference in rates 

for high school also favors rural residents, particularly rural nonfarm 

residents, At the college l~vel, all places of residence have a rate of 

return of approximately nine percent. 

Tabular Summary 

Tables XXIV and XXV present a summary of private rate 9£ return 

estimates and social rate of return estimates respectively. 

TABLE XXIV 

ESTIMATES OF P~IVATE RATES OF RETURN TO EDUGATION, 
UNITED STATES, 1959 

•, 

College High School 
Graduates Gradu~~es 
(16 Years (12 Years 
Ovel' 12 Over 8 

Years of Years of 
S~hooling) Schooling) 

. (Percent) 

White Males, u. s. 12,4 22,3 

White Females, u. s. 9.8 39.6 

Nonwhite Males, u. s. 4.2 27,3 

White Males, Urban U, s. 12.8 14.3 

White Males, Rural u. s. 12.8 23.3 

White Males, Rural Non farm u. s. 11. 8 26,6 

White Males, Rural Farm U. s. 14.l 1~.1 

ag years over 0-4 years of schooling. 

Eleme~tary 
School 

Graduates 
(8 Years 
Over No 

Schooling) 

155.1 

42~3 

78.8 

15S.9a 

76,7a 

179.3a 

87,9a 



TABLE XXV 

ESTIMATES OF SOCIAL RATES OF RETURN TO EDUCATION, 
UNITED STATES, ~959 

College High School 
Graduates Graduates 
(16 Years (12 Years 
Over 12 Over 8 

Years of Years of 
Schooling) Schoolin&) 

(Percent) 

White Males, u. S. 9.4 16,4 

White Females, u. s. 4.6 14,6 

Nonwhite Males, U. s. 0.7 17.4 

White Males, Urban u. S, 9.7 11. 2 

White Males, Rural u, s. 9.2 17 ,.9 

White Males, Rural Nonfam, u. s. 8.7 20.0 

White Males, Rural Farm, U. s. 9,3 12.1 

as years over 0-4 years of schooling. 

Adjustment of Ra~e of Return Estimates for 
Secular Growth in Incomes, Mortality, 

Taxes, and Ability 

90 

Elementary 
School 

(jraduates 
(8 Years 
Over No 

Schooling) 

18,7 

6.4 

10,2 

21.2a 

23,7a 

26.oa 

21. 7a 

Some factors which are relevant to the estimation of rates of re-

turn to schooling are difficult to control and were not taken into 

account in the above estimates, Four important factors are the secular 

growth in incomes, mortality, ability and taxes. The purpose of this 

section is to explore the effect of these factors on rates of return. 

Rates of return to schooling for white males in the United States were 

recalculated for college, secondary, and elementary schooling corrected 
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for the effect of each factor separately and for all factors together. 

1be secular grQwth in incomes is considered first. 

Secular Growth in Incomes 

1be cross-sectional data used in the analyses show earnings for 

different age and education groups in 1959. Due to the secular growth 

in incomes resulting from productivity gains and inflation, a person 

with a given quantity of schooling will expect to have greater earninis 

at a specific future age than a person with the same schooling who is 

now at that age. For example, a person who is io years old will expect 

to make, when he is 30 years old, the 1959 earnings of a person with the 

same schooling who is 30 years old multiplied by a factor which takes 

into account the secular growth in earnings over the intervening io year 

period. 

Becker assumed a two percent average annual growth rate in incomes. 

1bis rate is also used here so that the earnings t years later of a 

cohort finishing its schooling in a base year is estimated by multiply ... 

ing the base year earnings of the cohort with the same schooling and t 

years older by (1.02)t. 3 

Time series age-earnings differentials were constructed for 

college, high school, and elementary school completion by adjusting the 

appropriate pairs of age-earnings profiles and then subtracting the pro

file for the spialler number of years of schooling completed from the. 

profile for the larger number of years of schooling completed. 

Schooling resource costs have also increased over time. Between 

1955 and 1967 United States current expenditures per pupil in ADA in 

3Becker, p. 139. 



public elementary and secondary schools increased by an average of 6.2 

percent per year. 4 It was assumed that 3.2 percent was due to an up-

grading of facilities and 3 percent was due to inflation. Therefore 

schooling resource cost estimates were increased by 3 percent a year to 

take inflation into account. 

Table XXVI shows the rate of return estimates adjusted for the 

secular growth in incomes and schooling resource costs. The estimates 

are increased in all cases. Private rates are increased by 19, 12, and 

3 percent for college, high school, and elementary s(,1hool completion 

respectively. Social rates are increased by 24, 15, and 12 percent 

respectively. Thus,, by taking this factor into consideration, the :in-

vestment in schooling fo+ both private individuals and society appears 

more profitable. 

Mortality 

A similar procedure to that used by Hansen is employed to adjust 

for mortality. The net cost-income stream (referred to in this study 

as the age-earnings differential together with associated schooling 

costs) must be adjusted downwards to reflect the probabilities that at 

each age the costs or returns will be incurred or re~eived respectively. 5 

The statistic appropriate to adjustment for mortality is the pro ... 

portion of persons alive at the beginning of an age interval who will 

4u. s. Department of Health, Education and Welfare, Office of 
Education, Digest of Educational Statistics, 1967 (Washington,1967)~ 
Table 76, p. 62. 

5 Hansen, p. 132. 



TABLE XXVI 

RATE OF RETURN TO EDUCATION ESTIMATES FOR WHITE MALES IN THE UNITED STATES, 1959i, ADJUSTED 
FOR SECULAR GROWTH IN INCOMESg MORTALITY, TAXES, AND ABILITY 

12 Years 8 Years 
16 Years Percent Over 8 Percent Over O 
Over 12 Change Years Change Years 

Years from (High School from (Elementary 
(College Unad- Over Unada School 

Over High justed Elementary justed Over 
School) Rate School) Rate No School) 

(Percent) 

Private Rate of Return Estimates 

Unadjusted 12.4 22.3 155__,,l 
Adjusted for_: 

Secular Growth in Incomes 14. 8 +19 25.0 +12 160_.4 
Mortality 12 .4 0 22,.3 0 155-.1 

0 22.3 0 154., 
-20 15.4 -31 --
-L6 17.8 -20.2 b 

Total Taxes 12 .. 4 
Ability 9.9 
All Adjustments 12.2 

Social Rate -of Return Estimates 

Unadjusted 9.4 16.4 18.7 
Adjusted for: 

Secular Growth in Incomes 11.7 +24 18.9 +15 20 .. 9 
Mortality 9 .4 -0 16.4 0 18~7 
Ability 7.5 
All Adjustments 9.7 

-20 10_..7 -35 
__ a 

+3 14.6 -11 b 

aNo fi_gures available to make an ability adjustment_. 

bThis line is not applicable for 8 years over O years of schooling. 

Perc-ent 
Change 

from 
Unad-

justed 
Rate 

+_3 
0 
0 a --b 

+12 
0 __ a 

b 



94 

die during that interval. These probabilities are available on a yea,:rly 

basis in the United States life tables. 6 

For white males in the United States, the probability of surviving 

at a particular age is high up to the later ages. Even for the 65 tQ 74 

year age group, the average probability of surviving any given year is 

O. 95. The probability of surviving a given year h smaller for nonwhite 

males at all ages. 

Adjustment for the inc~dence of mortality was rna4e for 25 years of 

age up to 74 years of age. Table XXVI shows that rate of return to 

schooling estimates change little when mortality is taken into account 

in the manner described. 

Taxes 

Tax data for 1961 indicate that federal income taxes are progres

sive.7 For gross income under $1,000, the tax is 3.2 percent of income. 

For income between $6,000 and $7,000 the tax is 10.4 percent. For in-

come between $9,000 and $10,000 the tax is 12.1 percent. 

When other federal taxes, in addition to the federal income tax, 

are taken into account, 1958 data indicate that total federal taxes were 

7.4 percent of personal income for incomes of less than $2,000; they 

were 12.5 percent for incomes of $6,000 ~o $7,999; and they were 12.6 

6u. S. Department of Health, Education and Welfare, Public Health 
Service, United States Life Tables: 1959-61 (Washington, 1964), Table 
s. 

7u. s. Internal Revenue Service, Individual Income Tax Returns, 
1961, Internal Revenue Service .. Publication No. '471 (Washington, 1964), 
p.30. 
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percent for incomes of $10,000 to $14,999. Thus, other federal taxes are 

1 . h . 8 ess progressive tan income taxes, 

The addition of state and local taxes (both property taxes and 

other taxes) to federal taxes makes total taxes neutral with respect to 

income rather than being regressive (as the state and local ta~es are by 

themselves) or progressive (as the federal income tax is by itself). 

For all income groups, ranging from less than $2JOOO and up to $14,999, 

total taxes are approximately 20 percent of income. 

This latter rate is used below to adjust rates of return for all 

taxes. These tax figures are for 1958, and the earnings figures are for 

1959 so that taxes and earnings are for a very similar base period. If 

it is assumed that earnings are 95 percent of income, then a 20 percent 

tax on income is equivalent to a 21 percent tax on earnings. Since the 

total tax figure is approximately 21 percent of earnings for all earn~ 

ings levels, rate of r~turn calculations are made by taking ,79 per~ent 

of unadjusted age-earnings differentials, Admittedly, the general use 

of a 21 percent tax rate ignores the effects of age differences, fami~y 

size and other unique factors. 

Because foregone earnings were adjusted for taxes in the same way 

as positive earnings, the effect of taxes on private ra~e of return 

estimates was zero. 

Social rates of return are not adjusted for taxes since these 

taxes are retained and utilized by society and thus constitute part of 

the return to society provided by schooling. 

8Burton Weisbrod, Spillover of Public Education Costs and Benefits 
(St. Louis, 1963), p. 94. Data al~o include the esti~ated bu~den of 
corporate income tax. 
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Ability 

Available quantitative measures show a positive relationship be .. 

tween education and several measures of ability. Becker adapted one 

table from data gathered by Dael Wolfle which indicated that average 

I.Q. was 106,8 for high school graduates, 120.5 for college graduates 

9 and 106.2 for college dropouts. Two other mea.sures of ability .. - per-

centage with I.Q. over 120 and average rank in high school graduating 

class -- are in line with average I.Q. 

I.Q. estimates for other levels of schooling are also pres,nted 

by Becker. High school graduates had an average I.Q. of 112; high 

school dropouts had an I.Q. of 98,0; and those persons with 7-8 years 

of schooling had an average I,Q. of 84.9. 

When these I.Q. figures are matched with appropriate ea:rnings data 

they give a basis for adjusting returns to schooling estimates for 

ability. 

Tweeten estimate4 an equation with income a function of schooling 

achieved and I.Q. Based on the previous I.Q. figures, it was assumed 

that the typical college graduate has an I.Q. of 120, the typical high 

school graduate has an I.Q. of 110 and the typical elementary school 

graduate has an I.Q. of 85. The equation may be used to estimate e~

pected earnings of persons with the same level of schooling but dif-

ferent I .Q. 's. 

The typical elementary school graduate has~ I.Q. of 85. Esti

mated income is $1,176. The typical high school graduate has an I.Q. 

of 110. Presumably if he had left school after 8 years instead of 

9 -Becker, Table 4, p. 80. The I.Q. figures are for 1953. The 
data were taken from: Dael Wolfle, American Resources £t_ SJ?ecialized 
Talent (New York, 1964). 
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of continuing his schooling he would have greater income than the persons 

with an I.Q. of 25 points lower. Estimated. income for the persons with 

a 110 I.Q. are $2 1 688. The difference in income amounts to $1,512, one 

and a quarter times the lower I.Q, income. This very large increase must 

be used carefully. The data used to estimate the equation were based on 

five schooling levels (elementary school, some high school, high school 

diploma, college - no degree, and Bachelor's degree) with elementary 

school being the lowest in terms of years of schooling; also, the l,Q. 

of 85 is a low value. These data suggest that ability should be taken 

into account when estimating the rate of return to high school education. 

The equation can be used to make the same kind of standa:rdization 

between college graduates and high school graduates in order tQ estima1=e 

the rate of return to a college education. The average I .Q. for college 

graduates is 120; that for high school graduates is 110. Incomes for 

persons with a high school education are found to be higher for persons 

with an I.Q. of 120 than those high school graduates with an I.Q, of 

110. The incomes are $5,308 and $5,509 respectively, 

In contrast to the very large income effect of I.Q. calculated for 

elementary school graduates, the income effect of I.Q. for high school 

graduates is relatively small. In fact, income was only fout.':percent 

larger for the group with the higher I.Q, of 120, This suggests that 

ability will have relatively small effect on the rate of retu~ to 

college education. 

These results for elementary school graduates and for high school 

graduates are consistent with Becker's findings concerning the effects 

of ability on rates of return. He states that, based on the limited 

quantitative data available, 



the evidence suggests that this corr.elation (between ability 
and school level) explains only a small part of the apparently 
large return (to college education) ••. , however.,, much of 
the larger apparent return to primary fBd secondary education 
does result from differential ability. 

~8 

Becker examined several studies which related earnings or income 

to some measure of ability. Based on a study of college graduates em-

ployed by the Bell Telephone Co. which provided data on rank in college 

and earnings, Becker estimated that if a typical high school graduate 

goes on to college he would have earned about seven percent less than 

typical college graduates actually receive.11 In terms of the unadjusted 

age-earnings differential, this seven percent equals almost 20 percent 

of the apparent ~ain from college when measured by the rate of return. 

Using data on I.Q. rather than class rank, another study indicated 

that the I.Q. adjustment and the rank adjustment would have about the 

same effect on the apparent gain to college. Since rank and I.Q. are 

highly correlated it would be incorrect to adjust for bo1:h additively. 

Becker summarized his findings on the effect of class rank and 

I.Q. on unadjusted earnings from a college education by stating that 

"college education itself would be the major determinant 0£ the 

apparently high return associated with education. 1112 

Another study examined by Becker is of particular interest because 

it is applicable to both college and high school education and appears 

to be consistent with the other studies reviewed by Becker as well as 

the income estimates derived from Tweeten's regression equation. It is 

IO Ibid., p. 80. 

11This figure is based on earnings differences 15 years after 
beginning employment due to rank differences. 

12Ibid., p. 85. 
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also applicable to the Census data used in this study. Morgan and 

David13 adjusted earnings differentials of white male heads of nonfarm 

households in the labor force for measures of religion, personality, 

father's education, labor market conditions, mobility, and supervisory 

responsihili ties. In a sense, this group of adjustment variables 

measures motivation rather than ability, but it is likely that ability 

is partially accounted for through supervisory responsibility. The 

adjusted differential between high school and elementary school graduates 

is 64 percent of the unadjusted differentials at age 18-34 and 40 percent 

at ages 35-74. Between college and high school graduates the respective 

ratios were QO percent and 88 percent. 

Comparable percentages are not available to make an ability adjust

ment for completion of elementary school over no schooling. It has been 

indicated that the average I .Q. of those with 7-8 years of schooling is 

85. The very high unadjusted rates of return for 8 years of schooling 

do suggest that an ability factor might be important. Be~ker appears to 

think that it is. He states that "adjustments for differential ability, 

however, seem to reduce the apparent rate more to high school gradu-

ates. l.l4 

The differentials of 64 and 40 percent between high school gradu-

ates and elementary school graduates and 60 and 88 percent, between 

college graduates and high school graduates calculated by Morgan and 

David ''were applied to the rate of return to schooling estimates cal cu-

lated irt'';this study. Table XXVI shows that the unadjusted private rate 

13James Morgan and Martin David, "Education and Income," Quarterly 
Journal of Economics, LXXVII (1963), pp. 423-437. 

14 k Bee er, p. 126. 
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of return estimates for college schooling is decreased by 20 percent, 

the estimate for secondary schooling is decreased by 31 percent. 

The effect on the social rate of return estimates is approximately 

the same. The estimates for college schooling and secondary schooling 

are decreased by 20 percent and 35 percent respectively. 

All Adjustments Combined 

Private rate of return estimates were calculated taking into 

account all four adjustment factors simultaneously. The re~ulting rate 

for college schooling is 12.2, only 1.6 percent less than the unadju,ted 

rate. For 12 years over 8, years the adjusted rate is 17.8 percen!, 20.2 
:,' 

percent less than the unadjusted rate. The ability factor has a greater 

effect in this instance which more than compensates for the secular 

growth in incomes which, taken by itself, causes the rate of return to 

increase.- Data were not available to adjust the elementary school com-
\ .... 

pletion category for an ability differential. 

Social rate of return estimates were adjusted simultaneously for 

secular growth in incomes, mortality, and ability. The relationship 
'!'. 

between these adjusted rates and the unadjusted rates are'sitilat to 
,;-·, "···· . ··\I 

that for private rates. For. 16 years of schooling over 12. ytars. the 
;• 

adjusted .rate is three percent greater than the unadjusted.,,rat.e •.. ,. It is 

1.1 percent less than the unadjusted rate fo:r 12 years over 8 years of 
{/ .<\ 111] 

schooling, again reflecting the depressing effect of the ability adjust .. 

ment on the estimates. 

The adjusted social rate of return for 8 years of sc~oolin~ over 

no schooling was adjusted for two factors only, secular growth in in-

comes and mortality. It is 12 percent higher than the unadjusted rate. 
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It is likely that a correction for ability would bring the adjusted rate 

at least down to the unadjusted rate. 

To summarize the effects of all the adjustments together, the pri

vate and social rates of return for college are only slightly affecte9, 

but the adjusted private and social rates for high school are both sig

nificantly lower. 

Summary 

Age-earnings profiles, together with the schooling resoµrce costs 

estimated in Chapter IV, were used to estimate the returns to investment 

in schooling for different race-sex groups and place of residence groups, 

A review of the major results of the analysis is presented in Chapter 

VIII, the summary and conclusions chapter. 



CHAPTER VII 

THE RETURNS TO INVESTMENT IN SCHOOLING 
IN A LOW INCOME AREA 

The previous chapter was concerned with the returns to elementary, 

secondary, and college schooling for groups classified by race, sex, and 

place of residence in the U. s. The age-earnings profiles for rural 

residents in the Uniterl States are lower than those for urban residents. 

Also the age-earnings profiles for the Southern region are lower than 

those for the United States. However, there is also variation of age-

earnings profiles among rural residents of the Southern region. This 

chapter is concerned with the incomes and schooling of residents of 29 

low income counties in the Southern region. These counties are charac-

terized by low incomes, rurality, old populations and high outmigration 

between 1950 and 1960, The 29 low income counties were located in- seven 

Southern states: four in Alabama, four in Kentucky, four in Louisiqna, 

six in Mississippi, three in North Carolina, four in Tennessee, and .four 

in Texas. Initially, data for 1,890 households, who were selected in a 

self-weighting sample, were obtained. There were 1,012 households that 

had complete data for the regression analysis used to estimate earninis 

increments for additional years of schooling. All of the households 

sampled lived in open country residence and therefore may be classified 

as rural households. 

The sample is homogeneous on the basis of socio-economic charac-

teristics of the counties (in~ome and rurality, for example) rather than 

102 
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on the basis of geographic location. Table XXVII indicates where the 

basic 1,890 observations came from on the basis of economic area, state, 

and county. The report by the President's Advisory Commission on Rural 

Poverty lists five major areas of rural poverty within the South. They 

are Appalachia, the Coastal Plains, the Ozarks, the Black Belt of the 

Old South, and Mexican-American concentrations along the soµthern border. 

The sample includes data from all these areas except the Oz~rks and the 

southern border area. 

Characteristics of the Low Income Counties 

The 29 counties are analyzed with respect to annual earnings, age, 

years of schooling, economic areas, attitude, and occupation. This 

section presents the results of four studies which investigate other 

aspects of the S-44 project counties or of counties with similar charac-

teristics on which research was carried out in association with the S-44 

project. 

Taylor and Glasgow analyzed occupational data from the S-44 sample 

based on 1,074 employed male household heads, 768 (72 percent) of whom 

were white and 306 (38 percent) nonwhite. 1 Table XXVIII below shows the 

percentage of household heads in each of nine different occupations. 

The study also defines high prestige and low prestige occupational 

groups. High prestige occupations are farm operator or manager, manager-

proprietor, professional, and sales-clerical workers. The remaining six 

occupations are placed in the low-prestige group. Except for farm oper-

ators, there are relatively few men in the high prestige occupations, 

1Lee Taylor and Charles W. Glasgow, Occupations and Low-Income 
Rural People, Southern Cooperative Series Bulletin 90 (1963) . 



Economic Area 

Appalachian 
Mountains 

Total 

Mississippi 
Delta 

T.otal 

Sandy .Coastal 
Plains 

Total 

TABLE XXVII 

DISTRIBUTION OF S-44 SAMPLED HOUSEHOLDS BY COUNTY, ECONOMIC AREA AND STATEa 

Number of 
State County Households Economic Area State County ... 

Ky. Harlan 61 Southeastern Hilly Miss. Clay 
Ky .. Perry 60 Miss .. Holmes 
Ky .. Whitley 78 Miss. Lawrence 
Ky. Wolfe 67 Miss ... Neshoba 
N ... C .. Ashe 121 Total 
Tenn. Hancock 71 
Tenn. Houston 76 Southern Piedmont Ala .. Clark 
Tenn. Humphreys 59 and Coastal Plains Ala"' Monroe 
Tenn. Union 63 Ala .. Montgomery 

656 Ala., Tallapoosa 
La., Livingston 

La. Franklin 40 N. C. Anson 
La. Natchitoches 45 N .. C. Robeson 
Miss .. Coahoma 32 Total 
Miss. Tunica 30 

147 

La. Union 43 
Texas Burleson 47 
Texas Cass 36 
Texas Newton 69 
Texas Upshur 33 

228 

Number --0f 
Households 

81 
111 
80 
80 

352 

100 
58 
46 
70 
16 

lOO 
117 
507 

3 The number of households by states were as follows .(with the number of counties in parentheses): 
Alabama, 274 (4); Kentucky., 266 (4); Louisiana, 144 (4); Mississippi, 414 (6); North Carolina, 338 {3); 
Tennessee., 269 (4); and Texas, 185 (4). ...... 

0 
.i::,. 
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TABLE XXVIII 

DISTRIBUTION OF S-44 SAMPLED HOUSEHOLD HEADS 
BY MAJOR O~CUPATION 

Major Occupation 

Farm Operator or Manager 

Farm Laborer or Foreman 

Manager, Proprietor, 
Professional, Technical 

Sales or Clerical 

Craftsman or Foreman 

Domestic or Service Worker 

Operative 

Laborer 

Military Service 

Percent of 
Household Heads 

(Percent) 

33 

io 

15 

<3 

18 

10 

Part of the explanation for this is the fact that two-thirds of the 

respondents had eight years or less of schooling. 

A 1966 study by Moon and McCann used the same S-44 data to inves~ 

tigate the subregional variability of adjustment factors of the families 

in the sample. 2 The sample was taken from five economic areas which 

(along with one other area, the Ozark-Ouachita Mountains for which no 

data are available) have been designated as low income problem areas by 

the U. s. Department of Agriculture, Total family income was considered 

2seung Gyu Moon and Glenn c. Mccann, Subregional Variability of 
Adjustment Factors of Rural Families in the South, Southern CooperatTve 
Series Bulletin III-Z1966). --.~ 
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to be a measure of the family's adjustment level. It was found that the 

income situation differed significantly among subregions. Other factors 

besides income were considered such as education and degree of anemia, 

Anemia is a psychological state in an individual commonly characterized 

by demoralization, alienation, and pessimism. 

It was concluded that the Sandy Coastal Plains area appears to be 

the most favorable in terms of the levels and potentials of adjustment. 

Some of the reasons for this are the following: a hi~her proportion of 

heads and homemakers who are better educated, relatively young, less 

anomic and physically less handicapped. Also a greater proportion are 

classified as nonfarrn families, 

The most handicapped subregion within the South appears to be the 

Mississippi Delta followed in rank by the Southeastern Hilly area. One 

general explanation for the seriousness of adjustment problems in the 

two areas is the high proportion of nonwhite families, It is pointed 

out that although color is not significantly related to certain vari-

ables such as social participation and joint decision ~aking, it is 

significantly related to such variables as level of living, income and 

education. 3 

A contributing study4 to the S-44 project presents a description 

of Fayette County, Alabama which is classified in the serious low income 

category. Although it is not one of the S-44 counties, its low income 

situation is relevant. The study was based on 171 rural fal"lll and 

3Ibid., p. 43. 

4Harold Nix, Opportunities for and Limitations of Social and 
Economic Adjustments in an AlabamaRuraf C. ou6ty, Auburn University Agri ... 
cultural Experiment Stat!on Bulletin 338 Au urn, 1962). 
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nonfarm households and provides statistics on occupation, income, educa-

tion and attitudes. 

Thirty-two percent of the household heads reported their main 

occupation as farming; however, only 14 percent of these families re-

ceived all of their income from farming. Only 18 percent of the house-

hold heads received a majority of their income from farming or from farm 

work, About 40 percent of the families reported some income from non-

work sources. 

Twenty-nine percent of the sample families had less than $1,000 in 

net cash income for the year 1959. For all the families in the sample, 
' 

the median family income was $1,676 and the average family income was 

$2,379. This suggests that a frequency distribution, if fitted, would 

be skewed to the right. A reason for this is the presence of extreme 

values at the higher income levels. This study also provided an esti-

mate of the number of homemakers who had jobs. ln 1959 in Fayette 

County, 10 percent of those homemakers who were less than 65 years old 

and not disabled reported employment. 

A similar study was made in Van Buren County, Arkansas. 5 The 

average number of years of school completed by children of the sampled 

families was 11.4 years. The median schooling completed by the rural 

farm population 25 years old and older in the same county was 7, 8 years, 

indicating that the quantity of schooling achieved has increased between 

generations. 

Swilliam S. Folkman, Attitudes and Values,!.!!_!_ Ru!!!_ DeveloFment 
Area: Van Buren Countr, Arkansas, University of Arkansas Agricultural 
Experiment Station Bulletin 650 (Fayetteville, 1962). 
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S-44 lncome Data 

As with the 0.1 percent Bureau of the Census sample used to obtain 

data for returns calculations made in Chapter VI, the 1959 income ~ata 

available from the S-44 project were recorded on a class basis rather 

than as point estimates. 

Five different income measures are available. They are total 

family income, net farm income, nonfarm income of the household head, 

homemaker's income, and income from all other sources. 6 Total family 

income is the sum of the four other income categories. 

For purposes of estimating the value of schooling to the household 

heads in the sample, the most appropriate income measure is annual 

earnings of the household head. This measures a person's actual current 

earning power. It is the same income measure that was used in Chapter V 

where the data are taken from the Census of Population, Thus, it is 

possible to make a comparison between Chapter V earnings and the low 

income area earnings presented in this chapter. It also follows that, 

if the same assumptions and same procedure are used to calculate esti ... 

mates of the rate of return to schooling for the low income data as was 

used to calculate the estimates based on census data, then it is pos-

sible to make meaningful comparisons between the two sets of estima~es. 

With the S-44 low income data analyzed in this chapter, the earn-

ings of the household head were obtained for each one of the neads in 

the study by adding together net farm income and nonfarrn income. 

6Net farm income was estimated as 40 percent of gross farm income 
from the sale of agricultural products plus government payments. Income 
from other sources consists of the total of welfare payments, retirement 
and survivors income, workers benefits, veterans benefits, investment 
income, and miscellaneous income. 
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The analysis of this chapter considers several different groupings 

of the sample of 1,012 household heads. They are as follows: all 1,01~ 

household heads, 744 white household heads, 268 nonwhite household heads, 

522 white household heads who are not farm operators or managers, 222 

white household heads who are farm operators or managers. The following 

tables show earnings by age and years of schooling for each of the five 

groups listed above for the 29 low income counties.7 

The first table (Table XXIX) for all 1,012 employed household heads 

shows the distribution of the sample by education and by age. There are 

38 heads with more than 12 years of schooling, 272 with 9-li years of 

schooling, and 702 with 8 years or less of schooling. The largest edu-

cation class is that for 5-7 years of schooling with 258 heads. When 

considering the age cla$ses, the two classes with the highest frequencies 

are 30-39 years (203 heads) and 55-64 years (219 heads). As would be 

expected, based on the results of other studies aqd the results pre-

sented in Chapter V, earnings generally increase for any particular age 

level as the amount of education increases, Also for any particular 

education level, earnings increase to a peak as age increases and then 

decrease, 

The tables for white household heads (Table XXX) and nonwhite 

household heads (Table XXXI) indicate that, for the sample, earnings of 
~ 

7Earnings do not necessarily represent the total p~rchasing power 
of the household head and his dependents. The homemaker might contrib~ 
ute earnings to the family; they may also receive income from transfer 
payments, retirement income, life insurance, etc, Using total family 
income the data available indicate the families in this sample require 
at least 9-11 years of schooling to rise above poverty (defined approx-
imately as an annual total family income of $3,000). ' 



TABLE XXIX 

AVERAGE ANNUAL EARNINGS AND ASSOCIATED CLASS FREQUENCIES FOR 19 012 EMPLOYED MALE 
HOUSEHOLD HEADS BY AGE AND EDUCATION LEVELa 

- ~----~ ... .!!l'!f!I!!!! . ~ ~---1! -"'· ~~ di!~C~- !i!!:.~~~81! en·--1,;...._~--~, h~1ii. !!!' .tL:..~~ 

Level of Education (Years) Age 
Group 

Age 0 1-3 4 5-7 8 9-11 12 13-15 16+~_Jre.9pepEl_~s . r t , ... , dl. !'". !.. J .!& d!!tea::4.' d:u::e:c! ' • 
{Years) 

<20 1,187 125 3,,000 4 
{2) (1) (1) 

20-29 775 1,062 1,406 I, 744 2-,541 3_,110 3,000 3,000 109 
(S) (10) (16) (23) (27) {26) (1) (1) 

30-39 1,312 1,118 1,447 2,080 2,150 3,658 4,104 4,500 41l025 203 
(2) {19) {12) (42) (39) (37) (37) {5) {IO) 

40·44 2,041 1,223 1,616 2,098 2,802 3,397 4,489 5,125 139 
(3) (14) (IS) (42) {24) ~ (28) {12) (1) 

45-49 375 2,090 1,865 2,106 2,333 2,125 3,250 2,781 4,968 129 
(6) (11) (13) (41) (27) (15) {8) (4) (4) 

50-54 1, -950 1,493 1_,693 1,898 2,369 1,766 2,612 1,500 4,000 136 
(5) (18) {11) {32) (24) (31) (10) (3) {2) 

55-64 943 1,137 1,250 1,708 2,072 2, 143 2,550 2.,458 3,687 219 
(H) (31) (22) (66) (52) (27) (S) {3) (2) 

65-74 291 958 111453 1,164 1,645 833 625 2.,187 61 
(6) (12) (8) (16) (12) (3) (2) (2) 

>75 375 1-,-000 1,062 500 3-,062 250 625 12 
(1) (4) -{2) {l) (2) (1) (1) 

Education 
Group 
Fr-equencies 34 114 93 258 203 170 102 19 19 1,012 

aFor each cell of the table., the top number is average annual earnings measured in dollars; the bottom ..... ..... 
number is the cell frequency. 0 



TABLE XXX 

AVERAGE ANNUAL EARNINGS AND ASSOCIATED CLASS FREQUENCIES FOR 744 EMPLOYED WHITE 
MALE HOUSEHOLD HEADS BY AGE AND EDUCATION LEVELa 

- Age Level of Education (Years) 
Group 

· Aje . · 0 1-3 4 5-7 8 9-11 12 13-15 16+ Frequencies 

(Years) 

<20 125 3,000 2 
(1) {l) 

20-29 187 1$125 1,500 1,809 . 2,381 3.,386 3,000 3,000 79 
(2) {3) (11) (21) {19) (21) (1) (1) 

30-39 1»312 847 1.,550 2,522 29275 3,553 4,201 4,500 4,,390 165 
(2) (9) (10) (28) (34) (33) (36) (5) (8) 

40=44 1,347 1.,.850 2,880 3.,092 3.,771 4,443 5,125 94 
(9) (10) (21) (19) (23) (11) (1) 

45-49 0 3,250 2,111 2.11355 2.,410 2.s488 3,250 2,781 4,968 87 
(1) (4) (9) {25) (21) (11) (8) (4) {4) 

50-54 1,950 2,275 1,535 2,342 2,916 1., 723 2,612 1, 750 4,000 104 
(S) (10) (7) (23) (18) (28) (10) (1) (2) 

55-64 700 1,486 1.,515 1,697 2., 196 2,265 2§550 .2,458 3;687 165 
(5) {18) (16) (48) (44) {24) {5) (3) {2) 

65-74 437 1, 100 2,050 1,223 1,925 1,062 875 4,000 40 
(2) (5) (5) (14) (10) (2) (1) (1) 

>75 375 1.333 l,062 3,625 625 8 
(1) (3) (2) (1) {l) 

Education 
Group 
Frequencies 16 60 62 170 168 141 .94 16 17 744 

aFor each cell of the table, 
/ 

the top number is average annual earnings measured in dollars; the bottom ....... 
ntDDber is the cell frequency. ... .... 



TABLE XXXI 

AVERAGE ANNUAL EARNINGS AND ASSOCIATED CLASS FREQUENCIES FOR 268 EMPLOYED NONWHITE 
MALE HOUSEHOLD HEADS BY AGE AND EDUCATION LEVELa 

Level of Education (Years) 
ge 

Group 
·A&e. 0 1 ... 5 4 5-7 8 9-11 12 13-15 16+ Frequencies 

(Years) 

<20 .. 1,187 2 
' {2) 

20-29 1,166 1,035 1,200 1,062 2,921 1,950 30 
(3) (7) (S) (2) (8) (S) 

30 .. 39 1,3u2 937 1,196 1,300 4,531 625 2,562 38 
(lQ) (2) {14) · cs)· (4) (1) (2) 

40-44 2,041 l,QQ9 1,150 1,315 1··100 ' .. 
1,675 s,ooo 45 

(3) (5) {5) {21) (5) {5) (1) 
45-49 450 1~428 1,312 1.1.18 2,062 1,125 42 

(5) {7) (4) (16) (6) (4) 
50.-54 515 1,968 763 729 2,166 1.,375 .32 

(8) (4) (9) (6) (3) (2) 
55-64 1,145 653 541 1,736 i,390 1,166 54 

(6) (13) (6} (18) (8) (3) 
65-74 218 857 458 750 250 375 375 375 21 

{4) (7) .•• (3) (2) .· (2) (l) {l) {l) 
>15 0 500 2.500 250 ·-· 4 

{l) {l) {l) .. (l) 
Education 
Group . 
Frequencies 18 54 31 88 . . 35 29 8 3 2 268 

- . ' 

aFor each cell of the table. the top m..unber is average annual earnings mea~ured in dollars; the bottom ...... 
number is the cell frequency. ..... 

N 



white heads are generally greater than those of nonwhite heads ofjthe 

same age and schooling level, In the case of nonwhites, only five out 

of 268 heads have more than 12 years of schooling. 

Table XXXII shows frequencies by age and education level for 

whites and nonwhites separately and together. Two broad schooling 

classifications were used: less than 8 years of schooling, and 8 years 

or more of schooling. For nonwhites, 70.5 percent had less than 8 years 

of schooling. In contrast, only 41.4 percent of the whites possessed 

less than 8 years of schooling. 

TABLE XXXII 

FREQUENCIES BY RACE, EDUCATION LEVEL, AND AGE FOR 
1,012 EMPLOYED MALE HOUSEHOLD HEADS 

NONWHITE WHITE ALL 
Years of Education Years of Education Years of Education 

., 

Less 8 All Less 8 All Less 8 All 
Than or Education Than or Education Than or Edu~ation 

Age 8 More Levels 8 More Levels 8 More Levels 

<20 0 2 2 0 2 2 2 2 4 
Z0-29 15 15 30 16 ()3 79 31 78 109 
30-39 26 12 38 49 116 165 75 128 203 
40-44 34 11 45 40 54 94 74 65 139 
45-49 32 10 42 39 48 87 71 58 129 
50-54 21 11 32 45 59 104 66 70 136 
55-64 43 11 54 87 78 165 130 89 219 
65-74 16 5 21 26 14 40 42 19 (>l 

>75 2 2 4 6 2 8 8 4 12 

Total 189 79 268 308 436 744 499 513 1,012 

Percent by 
Years of 
Schooling 70.5 29.S 100.0 41.4 58.6 100.0 49.3 50.7 100.0 
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It was decided to limit the comparison of farmers and nonfarmers 

to the 744 white household heads, Of the 744, 522 were classified as 

nonfarmers (Table XXXIII) and 222 (Table XXXIV) were classified as farm 

operators or managers. Except for the 13-15 and 16 years of schooling 

levels, earnings of white nonfarmers are g~nerally higher than the earn-

ings of white farmers with the same age and schooling levels. Twenty-

six out of 522 white nonfarmers had 13 years or more of schooling; seven 

out of 222 white farmers fell in the same category. 

Earnings Adjusted for Age, Schooling, Economic Area, Race, 
Occupation and Attitude with Regression Analysis 

The actual age-earnings profiles for all those sampled and for 

whites and nonwhites separately have been presented in the previous 

section in this chapter. To calculate the returns to additjonal school-

ing, it is necessary to focus on the earnings differentials between 

earnings for pairs of schooling levels, 

The procedure in Chapter VI to calculate returns fpr a particular 

race, sex, and place of residence group was to obtain the difference 

between the age-earnings profiles for two levels of schooling. An 

alternative procedure used in this chapter is to employ regression 

analysis. Earnings are the dependent variable and th~ following are 

incorporated as independent variables: economic area, race, age, 

schooling level attained, occupation and attitude, All the explanatory 

variables are incorporated as dµmmy (zero-one) variables except for age 

which is incorporated as a continuous variable with a linear and a 

squared term. There are five areas, two races, nine age groups, nin~ 

education groups, two occupation categories, iµid two attitude charac-

teristics. 



TABLE XXXIII 

AVERAGE ANNUAL EARNINGS AND ASSOCIATED CLASS FREQUENCIES FOR 522 EMPLOYED WHITE NONFARMER 
MALE HOUSEHOLD HEADS BY AGE AND EDUCATION LEVELa 

Level of Education (Years) Age 
Group 

··.Age 0 1-3 4 5-7 8 9-11 12 13-15 16+ Frequencies .. 

(Ye~rs) 

-¢20 311000 1 
(1) 

20m29 187 1,125 1,656 1.,992 2»493 38444 3,000 3,000 68 
(2} (3) (8) (17) (18) {18) (1) {l) 

30-39 1,750 1,583 2.11333 29677 2,638 3,539 4,591 5jlooo 4.!1416 133 
{1) (3) (6) (24) (27) (32) (30) (4) (6) 

40-44 1»500 2,375 3,111 3,285 411125 4ll850 5,125 72 
(6) (6) (18) (14) (17) (10) {l) 

45-49 0 3,250 2,187 2,808 3»017 4,150 3,660 2,187 4,968 60 
(1) (4) (6) (17} (14) (5) (7) (2) (4) 

50-54 2,916 2,421 1»083 3,053 3,403 2,078 311196 4.ooo 72 
(3) (8) (6) (14) (13) (19) (7) (2) 

s5 .. 64 875 2,112 2.11357 2,100 2,759 2,500 2,875 2,458 3-, 687 97 
(2) {10) {1) (26) (27) (16) (4) (3) (2) 

65-74 1,281 2,531 1,062 1,250 l,250 14 
{4) (4) (4) (1) (1) 

>75 . 375 1, 937 3,625 625 5 
(1) (2) (1) {l) 

Education 
Group 
Frequencies 8 39 38 111 114 108 78 11 15 522 

aFor each cell in the table.11 the t-0p number is average annual earnings measured in dollars; the bottom .... 
number is the cell frequen~y. .... 

trl 



TABLE XXXIV 

AVERAGE ANNUAL EARNINGS AND ASSOCIATED CLASS FREQUENCIES FOR 222 EMPLOYED WHITE FARMER 
MALE HOUSEHOLD HEADS BY AGE AND EDUCATION LEVELa 

Level of Education (Years) Age 
Group 

- Age ·1 ·1·!1,,. ' .. ~r 1-3 4 5-7 8 9-11 12 13-15 16+ Fre9iuenci
1
e~ 

·= Iii i!'i tlJiit 

{Years) ' 

<20 125 1 
(1) 

20-29 1,083 1,031 375 3_,041 11 
(3) (4) (1) (3) 

30-39 875 479 375 1,593 875 4,000 2,250 2,500 4,312 32 
(1) (6) {4) (4) (7) {1) (6) (1) (2) 

40-44 1-,-041 1-,062 1,500 2,550 2,770 375 22 
(3) (4) (3) {5) (6) (1) 

45-49 1,958 1,390 1,196 1,104 375 3,375 27 
(3) (8) (7) (6) (1) {2) 

50-54 500 1,687 4,250 1,236 1,650 972 1,250 1,750 32 
(2) (2) (l} (9) {5) (9) (3) {l) 

55-64 583 703 S61 1,221 1,301 1,796 1,250 68 
(3) {-8) (9) {22) (17) (8) (1) 

65-74 437 375 125 1,287 2,000 875 875 4,000 26 
(2) (1) (1) (10) (9) (1) (1) (1) 

>75 125 l-Jl062 3 
(l) (2) 

Education 
Gr-oup 
Frequencies 8 21 24 59 54 33 16 5 2 222 

aFor each cell in the table, the top number is average annual earnings measured in dollars; the bottom 
number is the cell frequency. .... ...... 

°' 



The format of the full regression model which is used here is as 

follows: 
5 

Head's Earnings= Constant Term+ bir Area+ c • Race 
i=2 

9 
+ djr Education+ e •Occupation+ f • Attitude 

j=l 
~4 

+ g ·Age+ h • Age2 + e 

e = Error tertti 

The constant term in this full regression model represents an 

average person with the following attributes: residence in Appalachia, 

nonwhite, 5-7 years of schooling, nonfarm occupation (i.e,, some other 

occupation other than farm operator or manager) , and a "bad" atti tl,lde. 

Several different regressions were run by dividing the saJ11ple data 

on the basis of race and occupation, Table XXXV shows the group fre-

quencies for all 1,012 observations for each of the variables considered. 

The regression for 744 white household heads will. be considered in some 

detail; the remaining regressions wi 11 be described more briefly, 

The relevant column in Table XXXVI for the 744 white household 

heads is the second one headed "white", In this type of zero-one re-

gression analysis the beta coefficients represent actual dollar incre~ 

ments to the annual earnings of the employed household heads (all male) 

in the sample, The constant term is representative of a certain set of 

socio-economic characteristics of the household heads. These were 

.chosen to be mostly unfavorable and the estimate is ~$218. This must 

be interpreted with care since the age variable is included as a con. 

tinuous variable (to conserve degrees of freedom) rather than as a set 

of zero-one variables used for each of the other explanatory variables. 

Thus, a person who has all the characteristics associated with the 

constant term and is in the age range of 30-39 years will have an 
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TABLE XXXV 

DISTRIBUTION OF OBSERVATIONS FOR 1,012 LOW INCOME EMPLOYED HOUSEHOLD 
HEADS FOR AREA, RACE, AGE, EDUCATION, OCCUPATION 

AND ATTITUDE VARIABLES 

Variable 

Economic Area 
Appalachian Mountains (1) 
Mississippi Delta (2) 
Sandy Coastal Plains (4) 
Southeastern Hilly (5) 
Southern Piedmont and Coastal Plains (6) 

Race 
White 
Nonwhite 

Age 
Under 20 
20-29 
30-39 
40-44 
45-49 
50-54 
55-64 
65-74 
75+ 

Education 
None 
1-3 
4 
5-7 
8 
9-11 
12 
13-15 
16+ 

Occupation 
Farmer 
Non farmer 

Attitude 
Good 
Bad 

Group 
Frequencies 

372 
44 
84 

210 
302 

744 
268 

4 
109 
203 
139 
129 
136 
219 
61 
12 

34 
114 
93 

258 
203 
170 
102 

19 
19 

337 
675 

404 
608 

Percent 
of Total 

Frequepcy 

(Percent) 

36.8 
4.3 
8.3 

20.8 
29,8 

73.5 
26.5 

.4 
10.8 
20.1 
13.7 
12. 7. 
13.4 
21.6 
6.0 
1. 2 

3.4 
11. 3 
9,2 

25.5 
20.l 
16. 8 
10.1 

1,9 
1.9 

33.3 
66.7 



TABLE XXXVI 

REGRESSION COEFFICIENTS AND LEVELS OF SIGNIFICANCE FOR THE REGRESSION 

White White 
All White Nonfarmers Farmers Nonwhite 

Variable (1,012) (744) (522) (222) (268) (263)a 

Constant term -637 -218 -1,436 191 479 523 
Area b 

Mississippi Delta {2) 239 208 38.5 233 
Sandy Coastal Plains (4) 

29 } -75} 201 wa} Southeastern Hilly (5) 147 **c 216 ** 100 422 ** 
Southern Piedmont and 

Coastal Plains (6) 469** 499** 363* 908** 

-102 -99 

}· 78 330 
-255 -291 

123 128 
Race (white) 702** 
Schooling 

l None -427 -639 -557 -739 -283 -297 
1-3 -453** -410 -300 -346 -508** -516 
4 -228 -290 -389 -91 -140 -155 
5-7 0 0 0 0 0 0 ** 
8 328* ** 275 ** 291 ** 291 * 416 ** 416 
9-11 471** 320 392** 231 901** 887** 
12 1,149** 1,131** 1,317 379 392 327 
13--15 962** 1,035** 851 1,446 198 
16 1,633** 1,662** 1,542** 2,465** 706 

Occupation (farmer) -1,240** -1,291** -1,131** -1,121** 
Attitude (good) 454** 470** 474** 467** 

Age: Age Linear 100**} ** 118**} ** 183**} 23 . ** 

R2 
Age Squared -1.10** -1,30** -2.08** -0.22 

0.36 0.31 0.21 0.22 

397** 347* 
57 57 

-0.61 -0.61 
0.34 0.34 

Significance of Regression * * * * .* * 
F 33.5118 20.7682 · 9 •. 1412 3.9405 8.0323 9.2843 
Degrees of freedom 17 & 994 16 & 727 15 & 506 15 & 206 16 & 251 14 & 248 

aExcluding 13-15 and 16 years of schooling. 

bBracket indicates level o~·significance for variable set. 

c*Significant at the five percent level. **Significant at the one percent level. 
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estimated annual income of $2,301 (-$218 + $2,519). In the case of the 

age variable, the beta coefficients are $118 (linear age term) and 

-$1. 30 (squared age term). Unlike the rest of the explanatory variable 

beta coefficients, these are not directly interpreted as increments to 

annual earnings. Instead, the two terms must be combined to get the 

estimated increments to annual earnings. One such increment has a~ready 

been given ($2,519 for the 30-39 age group). It can be seen from the 

table that in the case of the 744 whites, the older the man is the 

greater is the increment to earnings up to the peak increment of $2,647 

associated with the 45-49 age group. After that, group earnings incre

ments due to age decline in a uniform manner. This relationship petween 

annual earnings and age has been well doc\Dllented by the census data used 

in the previous chapter. 

After age, the next variable to be considered is occupation. The 

household heads were classified on the basis of whether their occupation 

was farm operator or manager, or any other occupation. The beta co

efficient shows that farm operators and man~gers have $1,291 less on the 

average in annual earnings than those persons involved in other occupa

tions. Considering the low level of both earnings and incomes in t~e 

sample areas, this points to some of the problems faced by the planners 

of agricultural policy at the national level. 

The attitude variable is likewise interesting from the point of 

view of a consideration of the various plans that have been put forward 

recently to help families move out of a low income group to a higher 

income group. The household head's attitude is represented by one dummy 

variable in the regression equation, and since it can take on only one 

of two values, these have been labeled "good" attitude and "bad" atti

tude. The attitude variable is based on a series of eight statements 
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with which the respondent is requested to agree or disagree. The state

ments all relate to different ways of looking at life and provide a 

measure of anomia (social alienation) according to whether the re$pondent 

agreed with three or less responses (good attitude) or four or more 

responses (bad attitude). While not as sophisticated as a need

achievement scale used by Morgan and David10 , it is considered to be a 

useful variable to incorporate into the regression. It was expected 

that the good attitude would be reflected in a positive monetary return, 

which is the case with all regressions. The beta coefficient of the 

attitude variable suggests that a good attitude contributes $470 to 

annual earnings. 

The area variable is not considered of direct impQrtance to the 

estimation of rates of return to schooling because the sample cannot be 

easily split by area. However, it should be noted that the area included 

in the constant term is Appalachia, For the white males being considered, 

the Sandy Coastal Plains sample area is relatively worse off (-$75), the 

Mississippi Delta and Southeastern Hilly areas are better off to about 

the same extent ($208 and $216, respectively), and the Southern Piedmont 

and Coastal Plains area is the best off relative to the Appalachian area 

($499 better off). 

Regression analysis provides an indication of the contribution to 

annual earnings of all the explanatory variables mentioned above to

gether with the schooling variable. Schooling is the most important 

explanatory variable from the point of view of the calculation of the 

return to schooling. The zero dollar increment to the 5-7 years of 

schooling indicates that this schooling level is the one incorporated 

10
Morgan and David, p. 421. 
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into the constant term. Lesser amounts of schooling achievement result 

in less returns to schooling relative to that pase. These are indicated 

by the three negative earnings increments. More schooling than 5-7 

years results in positive earnings increments relative to the base. 

Except for the 13-15 years of schooling level, the earnings in~rements 

attributable to schooling increase as theory would indicate, The more 

schooling, ceteris paribus, the more annual earnings. 

The statistical analysis consists of using an F-test to test the 

contribution of each variable to the full model and at-test to examine 

the contribution of each component of a particular variable. 

All the sets of variables (e.g., all schooling variables taken 

together) are statistically significant at the one percent level, using 

the F-test to determine if the addition of each variable or set of 

variables, when considered as a new addition to the remainder of the 

model, causes the model to be changed in any significant way. 

There are three explanatory variables which have more than one 

beta coefficient associated with them. They are age, area, and school

ing. With age, both the linear and squared terms are significant at the 

one percent level. The only area component which is significant is the 

Southern Piedmont and Coastal Plains area. The 12 years, 13-15 and 16 

years of schooling components are significant at the one percent level; 

the remaining schooling components are not significant. 

Two regression equations were used for nonwhites. In one, all 268 

persons are included, while in the other the five nonwhites in the sample 

with more than 12 years of schooling were excluded. The latter equation 

was judged to be the most useful. The table showing the coefficients 

indicates that area is significant at the five percent level, schooling 

and occupation are significant at the one percent level, and 
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attitude and the age squared term are significant at the five percent 

level. 

The 744 white heads in the sample were divided into farmers and 

nonfarmers, There were 222 white farmers (defined as farm operators or 

managers) and 522 nonfarmers (the remaining heads, all of whom had some 

other occupation). 

The regression equation for the 522 white nonfarmers is considered 

first. Area is not significant, but schooling, attitude l;lJld age are all 

significant at the one percent level. 

The regression for the 222 white farmers shows that area and 

attitude are significant at the one percent level; schooling is signifi

cant at the five percent level, Age was not significant for ;his group. 

As with the census data, smaller sample size leads to less regularity 

in the coefficients. 

The regression equations can be used to make several comparisons; 

however, the primary purpose is to obtain estimates of the benefits from 

extra amounts of schooling so that these benefits may be combined with 

the appropriate costs of schooling to determine the rate of return to 

schooling. 

Schooling Costs 

The costs associated with attending school are necessary for the 

cal~ulation of rates of return to schooling. Foregone ea;111ings plus 

additional private schooling costs are necessary to calculate private 

rates. In addition to these costs, schooling res9urce costs must be 

added to calculate social rates of return. The assumptions necessary 

for the calculation of schooling costs are generally the same as those 
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used for the census data11 ; where they are modifiE!d the reason h to take 

into account the particular properties of the data for low income rural 

household heads on which this chapter is based. 

Private Schooling Costs 

The low income data do not provide adequate age-earnings streams 

for the different levels of education below age 20. Therefore, the 

census data for white males in the rural South were adjusted so that 

they are applicable to the low income sample for younger ages. 

Rates of return were calculated for three sample groups: the 744 

white household heads (occupation was not considered), the 522 white 

nonfarmers and the 222 white farmers. Hence three adjustments were made 

on age-earnings below age 20, one for each of these three groups. 

The adjustment procedure was to calculate the ratio of sample 

earnings to census earnings for each level of schooling that was required 

to estimate the rates of return. This ratio was then applied to the 

census data for below 20 years of age to get the age-earni~gs streams 

which are necessary for the methodology being used (for both earnings 

after leaving school and also private schooling costs prior to the time 

that the individual leaves school). 

The foregone earnings for the three groups are shown in the fol~ 

lowing two tables (Table XXXVII and Table XXXVIII). Nine education 

categories were considered for the 744 whites; however, for the farmers 

and nonfarmers it was decided to concentrate on the returns to primary 

11To briefly recap the main assumption, earnings of those persons 
out of school were used as the foregone earnings of those persons of the 
same age in school. It was assumed that whatever additional private 
costs were faced by the individual staying on in school were approxi
mately matched by earnings which he obtained by part-time work during 
the school year and by part-time or full-ttme work during vacations. 



125 

TABLE xxxvr t 

EARNINGS FOREGONE FOR LOW INCOME WHITE MALES IN THE SOUTHa 

Age Years of Schooling Completed 

Class 06 l-3b 4b 5-7 8 9-11 12 13-15 16 
(Dollars) 

14-15 284 337 364 430 

16-17 379 449 485 573 663 655 

18-19 507 600 648 766 896 986 1,543 

20-21 889 1,050 1,134 1,341 1,275 1,453 2,113 1, 750 

22-24 1,249 1,478 1,596 1,887 2,133 2,030 3,013 2,924 3,550 

aThese earnings are based on the census data for white males in 
the rural South. The procedure used is described in the text. 

bThe earnings in these columns are estimated from the earnings for 
5-7 years of schooling. This is considered the most satisfactory pro-. 
cedure. 

schooling (8 years of schooling completed), and secondary schooling (12 

years over no schooling and 12 years over 8 years). Because of this, 

foregone earnings were only calculated for no schooling and 8 and 12 

years of schooling. 

The above two tables showing foregone earnings for low income 

individuals indicate that. in general, earnings increase as age increases 

and as the level of schooling increases. The second of the above two 

tables shows that foregone earnings are greater for the average nonfarmer 

compared with the average farmer. Another way of stating this, in terms 

of human capital analysis, is that the private opportunity cost of 

additional schooling is smaller for the average low income farmer in the 

sample compared with the average low income nonfarmer, 
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Age 
Class 

14-15 

16-17 

18-19 

TABLE XXXVII I 

EARNINGS FOREGONE FOR LOW INCOME WHITE FARMERS 
AND NONFARMERS IN THE SOUTHa 

Nonfarmers Farmers 

Years of Schooling Years of Schooling 
Completed Completed 

0 8 12 0 8 

(Dollars) (Dollars) 

378 96 

504 761 128 449 

694 1,057 173 606 

12 

20-21 989 1,505 2,465 246 863 1,080 

22-24 1,654 2,517 3,515 412 1,444 1,540 

aThese earnings are based on the census data for white males in 
the rural South. They are estimated using the same procedure that is 
used in the previous table. 

Social Schooling Costs 

Social schooling costs are the sum of private schooling ~osts and 

schooling resource costs. The latter were based on the estimates ~ade 

in Chapter IV for the Southern region. However, they had to be adjusted 

so that they could be used for the low income sample. The first step 

was to obtain the difference between per capita income in the low income 

area and that in the South. The low income area income was estimated to 

be $1, 197 (this is a weighted average based on county incomes for those 

counties from which the sample was drawn weighted by coqnty population). 

The corresponding per capita income figure for the South was $1,752. 

The difference in per capita income was $555. In order to be of use in 
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adjusting schooling resource costs, this income difference must be 

translated into a current expenditure's difference, This was done by 

using the equation in Table I of the .u;ticle by Hines, Tweeteri, and 

Redfern. 12 This equation translates the per capita income difference 

into a $40 difference between the South's combined current expenditure 

per pupil and that of the low income sample area, When this adjustment 

was applied to the appropriate expenditures from Chapter IV, the result 

was current expenditures totaling $193 per elementa;ry school pupil for 

the low income area, and $252 per secondary school pupil. 

When the capital charge13 is added in, the total expenditure esti-

mates were $246 and $323 per elementary student and secondary school 

student respectively. 

College schooling resource costs for individuals in the low income 

area sample were assumed to be the same as the college schooling resource 

costs for the rural South, since a college student from the low income 

area would probably go outside the area to coilege. In the case of 

primary and secondary schooling, the individual does attend the school 

district in which he lives. The estimateq college schooling resource 

cost is $1,823 per student annually. 

Returns to Schooling 

The costs of schooling have been presented above. The regression 

equations provide estimates of the earnings differentials attributable 

to extra schooling. The assumptions concerning age of entry into the 

12Fred Hines, Luther Tweeten, and Martin Redfern, "Social and 
Private Rates of Return to Investment in Schooling, By Race-Sex Groups 
and Regions.," Journal of Human Resources V (1970). 

13
The capital charge is set at 10 percent for these estimates. 
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labor force and number of years in the labor force are identical to the 

ones used in Chapter VI (these assumptions are described in detail in 

Chapter IV). 

There is a difference between the census data and low income data 

in the handling of earnings differentials. In Chapter II, Figure 1 

shows hypothetical age-earnings profiles and Figure 2 below it shows one 

corresponding age-earnings differential. Jn this hypothetical case, the 

differential is assumed to increase as age increases up to a certain 

point and then decrease. This hypothetical situation is borne out by 

most of the actual age-earnings differentials in Chapter V. 

In this chapter, however, age-earnings differentials derived from 

the regression equation are constant at all ages. This results from the 

additive regression model, which assumes that all variables are inde-

pendent of each other and that there is no interaction between variables 

(which means that there is no interaction between level of schooling and 

age). 14 The constant age-eapiings differentials calculated are averages; 

therefore, it is likely that any bias which results from not calculating 

a differential which varies over age is small. 

Estimates of Private and Social Rates of 
Return to Schooling for Low Income 

Sample White Household Heads 

All Household Heads 

This section shows rates of return to schooling based on the costs 

and.earnings discussed above. The first table (Table XXXIX) presents 

the est.imates of private and social rates of return to schooling for the 

14Interaction terms could have been included in the regression 
equation. This procedure would have increased problems of multi
collinearity and would have reduced degrees of freedom. 



Years of 
Schooling 

1-3 

4 

5-7 

8 

9-11 

12 

13-15 

16 

TABLE xxxix 

ESTIMATES OF PRIVATE AND SOCIAL RATES OF RETURN TO 
SCHOOLING FOR THE 744 LOW INCOME WHITE 

HOUSEHOLD HEADSa 

Years of Schooling 

0 1-3 4 5-7 8 9-11 12 

(Percent) 

40.0 
( )b 
24.7 

( )b 
22.2 

( )b 
23.8 27.8 47.6 b 

( ) b ( )b ( ) 
19,7 21.0 25.2 18,6 

(105,4) (74,2) (59.7) (28.0) 
14,4 13.8 14.1 9,0 1.3 

(41.8) (30. 8) (25,5) (13,3) (2.6) 
15.8 16.1 17.0 15,2 15.6 27.3 

(35,1) (29, 3) (26.6) (20,5) (20.8) (35,0) 
10.3 9,5 9.2 7.3 5.9 7.1 

(22,1) (18.1) (16, 2) (12 0 0) (10. 7) (12,4) ( 
9,2 8.5 8.2 6.9 6,2 6.7 1,7 

c 
)C 

(18,6) (15 0 7) (14.4) (11.4) (10.5) (11. 7) .. (4.4) 

12~ 

13-lS 

6,1 
(10.l) 

aThe top number is the social rate estimate, the bottom number is 
the private rate estimate. 

brnfinitely large rate of return. 

cNot estimable because earnings differential is negative. 

744 white household heads for nine levels of schooling. The private 

rates will always be higher than the social rates. 

The estimated private rates suggest the following general observa-

tions: primary education is a sound investment throughout the range of 

primary school levels shown in the table; secondary education is not as 

favorable, but still~high enough to be classified as a sound investment; 

college education is the least favorable and for an individual with 
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a high opportunity rate of return might not be a sound private invest

ment. 

Similar general observations can be made about the social rate 

estimates. Primary schooling is the most favorable when considered as a 

potential investment by society, and college schooling is least favorable. 

The social rates of return for the latter are low enough to indicate that 

from an economic standpoint society might not want to invest in the re

sources to provide college schooling for men who will retu;rn to occupa

tions of respondents in the low income counties being considered. 

However, if there are relatively large numbers of young men from these 

counties who went to college and then found employment elsewhere where 

the net benefits were greater, then these out-migrants as a group would 

have a higher rate of return. lf society wished to consider both out

migrants and residents, then its decision as to the usefulness of 

college educat~on for persons originating from the low ifrqome counties 

might be,different. 

Farm and Nonfarm Household Heads 

As would be expected in~ low income rural area sample of the size 

used, there are few farmers and nonfarmers who have completed college. 

Therefore, the estimates discussed are those for high ,school graduates 

and elementary school graduates. They are presented in Table XL. For 

elementary school the estimates of private and social rates for the two 

occupation groups are similar in magnitude, with those for farmers being 

slightly higher. Nonfarmers have social and private rates which suggest 

that high school is a good investment for them. On the other hand, 

farmers have a very low rate of return on their investment in a high 

school education. Perhaps limited capital and land resources available 



TABLE XL 

RETURNS TO SCHOOLING ESTIMATES FOR ALL LOW INCOME 
PERSONS, FOR LOW INCOME NONFARMERS, AND 

FOR LOW INCOME FARMERS 

Total Nonfarmers Farmers 

Social Private Social Private Social Private 

High School (12/8) 
Rate of Return (Percent) 15.6 20.8 16.5 21.2 1.27 3.34 
Benefit/Cost Ratio 2.86 4.05 3,,06 4.15 0.38 0.62 
Discounted Costs {Dollars) 3,797 2,676 4,2-SO 3,131 2,931 1,812 
Discounted Earnings 

Differential {Dol larsJ 10,842 10,842 12,995 12,995 1,llS 1,115 

Elementary (8/0) 
Rate of Return (Percent) 19.7 105.4 18.3 80.1 22-..3 242.5 
Benefit/Cost Ratio 4.88 25.20 4.26 17.57 6 .. 31 84.02 
Discounted Costs (Dollars) 1,895 367 2, -016 . 489 1,652 124 
Discounted Earnings 

Diff.erential (Dollars) 9,250 9,250 8,582 8,582 10,424 10,424 

12/0 
Rate of Return (Percent) 15.8 35 .. 1 15..,5 30~. 6 13 .. 8 48.7 
Benefit/Cost Ratio 3.96 10.64 3. 72 8.37 3 .. 32 19.81 
Discounted Costs (Dollars) 3,552 1,322 4-, 009 1.,779 2,678 448 
Discounted Earnings 

Differential (Dollars) 14,066 14,066 14,892 14,892 8.,885 8,-885 
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to farmers restricts opportunities to utilize improved management ability 

or opportunities for part-time nonfarm work that would ordinarily be ex

pected to come from a high school education. 

Summary 

This chapter provides empirical estimates of the returns to s.chool

ing for low income rural people in the South. It thus contributes to 

information relevant to policy makers concerned with the problem of pro

viding all citizens with equal access to economic and social adv~cement 

without discrimination as to place of residence, The six multiple 

regression models that were run provide evidence of the influence of 

different variables on annual earnings of the household head, They 

also provide age-earnings differentials for the calculation of appropri

ate private and social rates of return. Rates of return to all the 

residents of low income communities were generally favoraple for com

pletion of elementary school. High school appeared to be economicalJy 

rewarding to nonfarmers, but was of marginal economic value to farmers. 



CHAPTER VIII 

SUMMARY AND CONCLUSIONS 

Summary 

Many observers have identified education as a potential means of 

alleviating some of the more serious hwnan problems involving urban and 

rural poverty, city ghettoes, and unemployment patterns which are such 

that the poorly educated person is in the position of being last hired 

and first fired. Education, regarded as an economic good, ha~ both 

private good and public good characteristics. Looked at from another 

point of view~ education is an investment which yields a flow of bene~ 

fits to the individual and society over a period in the future. These 

characteristics make the calculation of both private and social returns 

both meaningful and important. There is a'definite need for estimates 

which will allow decision makers to make the best use of available 

funds, either public or private. This need provides the basis for the 

objective of the study which is to estimate both private and social 

returns to schooling. 

Several studies completed prior to this, estimated the value of 

schooling for one or ~~re groups of persons. In general, two types of 

empirical measures of'value were used. The first measures earnings 

and/or costs directly (they may or may not be discounted, depending on 

the purpose for which they are to be used); the second uses the same 

earnings and costs to calculate either the internal rate. of return or 

133 
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the benefit.cost ratio, Practically without exception, the more school~ 

ing the individual has the more lifetime earnings he has, the greater is 

his anntJal salary throughout practically all the years tha.t he spends in 

the work force, and the greater is his labor force participation. This 

is most pronounced for white males but also holds for nonwhite males 

although in a less consistent way, When white males arE;i compared with 

nonwhite males at each education level, the former are better off than 

the latter in each of the three categoriesp The general situation for 

females is less clear because of women's role in child bearing, This 

same factor also has an effect on the female white versus nonwhite com-

parisons. 

A major new contribution of this study is the calculation of social 

rates of return for schooling based on 1959 data, The data and the 

method of analysis are presented in two major parts: 'the first part 

deals with a sample of the United States population, while the second is 

concerned with a sample of people living in open country residences in 

several low income counties from different areas of the Southern part of 

the United States: 

(1) The data for the United States comes from the ~!!!_ .. in-2n~.:

thousand. ~am:ple of. th!_ !-_~.Q_ S..:E~~?.! 2£ f22.1:.la~ion ~ The data were grouped 

on the basis of several characteristics, including race, sex, and place 

of residence, For a particular group, age-earnings profiles were cal-

culated for different levels of schooling attainment. These profiles 

can also'be used to calculate lifetime earnings, either discounted or 

undiscounted. The heart of the empirical analysis focused on estimating . ,, 

rates of return to investment in schooling. The rate is calculated from 

earnings together with costs. Considering only costs to the individual, 



135 

private rates of return were estimatedp When schooling resource costs 

were added to private schooling costs, an estimate of the social rates 

of return to schooling resulted. 

(2) The second part of the study utilized data from the Southern 

regional S-44 project. In this part, the age-earnings different\als . 

were estimated using a multiple regression model incorporating zero-one 

variables for those attributes that could not be included as continuous 

variables. 

Examining private rates of return (from Census data) for white 

males, white females and nonwhite males in the Unite9 States for college 

completion, high school completion and elementary school compli;,tion, it 

is apparent that rates are lower for the higher levels of sqhooling, 

Based on usual economic criteria for evaluating investments, the average 

individual in each of the three race-sex groups would find schooling 

worthwhile except for nonwhite males who completed college (4, 2 r1erecnt). 

When United States white males are compared on the basis of urban or 

rural residence, the rate is the same for college graduates, higher for· 

rural male high school graduates, but lowe:r for rural male eJementary 

school graduates. It is also useful to compare rural nonfarm residents 

with rural farm residents, Graduates from high school and from elemen~ 

tary school with a I'l,lral non.farm residence have a higher rate than 

graduates from farm _residences. However, in the ci;lse of college gradu .. 

ates, those from farm residences have a higher ],"ate (14.l pel'cent com ... 

pared with 11.8 percent). 

In all instances the social rate estimate will be lower than the 

corresponding private rate estimate, Comparing United States white 

mal.es, white females and nonwhite males, the rate of return is too low 
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to justify investment by soc;iety with limited capital in college gradu .. 

ates who are white females or nonwhite males. 

The social rate of return to rural white male high school graduates 

is higher than for corresponding urban persons; for the same group com

parison., rural elementary school graduates have a slightly higher rate. 

Within the rural residence category for white males, farm college gradu ... 

ates have a higher rate of return, but the rates of return for norifarm 

high school and elementary school graduates are higher. 

The last part of Chapter VI examined the effects on the unadjusted 

rate of several factors (secular growth in incomes, mortality, total 

taxes, and ability). To summarize the effects, when all adjustments 

are considered, the private and social rates of return for elementary 

schooling and college are only slightly affected, but the adjusted pri

vate and social rates for high school are both significantly lower, 

The results from the analrsis of the sample of low income house .. 

hold heads indicate that being nonwhite, or a farm manager of·operator, 

or having a "bad" attitude can substantially lowel;' the annual earnings 

of the household head. The rates of return calculated for the white 

household heads followed the pattern observed for the Census data. Tqey 

a1·e highest for elementary school graduates and lowest for college 

graduates. In the case of the latter the estimated private and social 

rates are very small. Rates for farmers and nonfarmers were only calqu

lated for high school and elementary school gra<iuates, Both private and 

social rates are economically favorable for elementary school gra(iuates 

for both occupations, For high school graduates, the nonfarmers have 

favorable private and social rates of return; tne farmers, however, had 

very small rates of return~ 
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Conclusions 

Implications 

This study has a two-fold emphasis in that both private and social 
~·liilo,a 

returns to schooling are estimated. Private returns estimates provide 

the individual with some knowledge as to what an extra amount of schoo1 .. · 

ing will mean to him both in terms of the extra costs that he can expect 

to incur and the extra earnings that he can expect to realize from con-

tinuing on in school, Either explicitly or implicitly, many individuals 

facing this type of decision probably do attempt to measure these dollar 

amounts. 

The social rates of return estimates have ~ncreasing relevance to 

government policy makers and decision makers as more ·and mox-e emphasis 

is placed on allocating public funds to uses where they wiU have the 

highest social return. The internal rate of return provides a quanti-

tative criterion which allows an evaluation of alternative investments. 

If the government policy makers are consiclering additional public funds 

for general education, the social rates of return calculated here will 

provide them with a quantitative measure of the differences in rate of 

return that they might expect according to the level of schooling for 

which they make the investment and according to groups divided on the 

basis of race, sex, place of residence, and income·, 

The general implication might be made that if society has decided 

to invest funds in general education (as opposed to other kinds of edu,,. 

cation such as on-the-job training or vocational-technical education)· 

then the funds would have a higher rate of return being used to fund 

primary education. High school education would be next in priority in 

terms of the size of the rate of return. This general implication 
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applies to primary and secondaTy education for all 1:acc,;-scx groups con-

sidered and for al J. place of :residence groups <,1xcfipt for the low i noorno 

farme:n, who had extremely low estimates of private and social rates of 

return to high school completion. One possible explanation of this ex .. 

ception ls that these farmers are subject to a resource or capit;al 

C~)nstraint ~vhich is far more critical a factor with regard to annual 

earnings than whethet or not the farmer has four years of high school 

educat :ion, 

In terms of the estimates of rates of return to college schooling, 

the prj.vate rates are high enough to encourage most groups to consider 

college, especially if they include intangible benefits -- such as tho 

consumption good aspects of college -- without adding to the cost; how-

ever, this is not true for United States nonwhite males or for the low 

income white males as a group, For society, college schooling would 

have the lowest priority ceteris paribus. 

Although this section of the conclusions has been presented in 

terms of a rate-of-return criterion, the additional information p:resented 

might be used to supplement this, For example, the age.earnings profiles 

of an urban resident are greater than those for a rural resident, Like ... 

wise it was pointed out that in the case of the low income sample, 

families required at least 9-11 years of schooling to rise above an 

approximately defined poverty level of $3,000 per ye~r of total family 

income, If the objective is to provide at least a threshold minimum in-

come level, the above types of data can be of use in setting public 

education goals. 
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Limitations 

One of the limitations of this study is that not all the benefits 

or all the costs have been considered. The reason for this is that these 

are of an intangible nature and therefore extremely difficult to give a 

dollar value, 

The use of 1960 cross-sectional data also needs to be explained. 

The estimates will be inaccurate to the extent that the cost and earn

ings relationships have changed since that year, It is a connnon problem, 

since a workable dynamic model is still somewhat of a rarity and static 

models must be relied upon (note, however, that an adjustment was made 

for growth in earnings over time in Chapter VI). 

Obviously, with society having a constraint on investment funds, 

general education is one of many alternative uses of these funds, There 

are other types of education that could be funded by society and there 

are also other public goods and services. One of the problems is that 

it is difficult to use the estimates made here and the estimates made by 

some other researcher for, say, the rate of return to a specific national 

health service plan, In order to make a more valid choice in such a 

case, additional analysis would be needed. Analy~is would involve, 

first, examination of the assumptions made and data used, Second, esti

mation of the effect of changing the assumptions and/or data for one 

investment, so that it would be more directly comparable with the other 

investment, would be necessary, 

The estimates in this study are relevant for decisions to use 

limited funds efficiently. But equity considerations in many instances 

may be more important than efficiency, Nonwhite males tend to earn 

lower returns than white males on investment in schooling. But society 
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may deem that additional schooling funds should go to nonwhite males, 

based on equity considerations, to provide a socially a~ceptable income, 

The limitation of the estimates because of data li~itations has 

been explicitly recognized throughout, and therefore will not be dis~ 

cussed further here. 

Need for Further Study 

Further study would be useful with regard to low income areas in 

order to provide decision makers with greater knowledge in order to 

initiate programs to alleviate poverty, 

The 1970 Ce~~~~~E..o2~~a~!.2.n will provide valuable information 

about any changes in the productivity of schooling that have taken place 

over time,, It is possible that with investment by society at time 

period t, there will be a drop in the rate of return at time period 

(t + i)' 

Since there are many different means that might be used to achieve 

certain ends that society holds with respect to hqman capital, there 

could be a continuing need for further study of the efficiency, equity, 

and investment characteristics of these alternatives. 

In conjunction with. the above paragraph, it would appear that more 

work would be beneficial in the area of developing measµres for evalu

ating the effect of alternative uses of funds in a very wide range of 

uses (e.g. transportation systems, public housing, employment se,:vices, 

provision of moving expenses to workers who have become redundant at a 

certain location, and the different levels of general education). 
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APPENDIX A 

THE DERIVATION OF SEPARATE ELEMENTARY AND 
SECONDARY SCHOOL EXPENDITURES 

145 

Curz:ent expenditures per student in ADA are available on a state 

basis for elementary and secondary schools combined. But elementary and 

secondary school expenditures are required separately for the calcu-

lation of rates of return to schooling. The available data that may be 

used to obtain these separate costs are (1) aggregate current e~pendi

tures for public elementary and secondary day schools combined (C), (~) 

public elementary day school students enrolled (E), and (3) public sec .. 

ondary day school students enrolled, (S). Enrollment figures were used 
. . 

because average daily attendance figures were not available for ele-

mentary and secondary schools separately. 

In addition, a cost relationship is required to relate-elementary 

and. secondary school costs, The Cost of Education Index published 

annually in School Management indicates that in terms of educational 

resources used, one secondary school student is the equivalent of 1. 3 

elementary school students. 

The part of aggregate expenditures allocated to elementary ,schools 

can:,then · be expressed as: 

E 
C'E+S(l.3) 

The' part allocated to secondary $chools may be e:ic:pre~,sed in lil<e 

S(l.3) 
C. E+S (1. 3) 

When added together the result is aggregate expenditµres, .. (C). 
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Elementary school expenditures per elementary student in ADA a~e 

given by: 

A C , E 
E = E E+S(l.3) 

c 
= """E+..,.,S"""(,..,..1...,, 3""")-

Secondary school expenditures per secondary school student in AOA 

are given by: 

A C • S(l.3) 
S = S E+S(l.3) 

c = ,,,,_,,,.....,,.._,._ 
E+S(l. 3) (1. 3) 

Therefore, once the value for elementary school has been obtained, the 

secondary school value can be obtained by multiplying the elementary 

value by the factor of 1.3. 

Average current expenditures for elementary and secondary school 

students combined are given by: 

c 
A= E+S 

The accompanying table shows how the expressions above were used 

to find two factors, AE/A and As/A, which could be applied to combined 

expenditure figures to obtain elementary and secondary school costs 

separately. The factors are 0.93 and 1.21, 
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APPENDIX A, TABLE I 

_ DERIVATION OF THE RELATIONSHIP BETWEEN CURRENT EXPENDITURES 
PER STUDENT FOR ELEMENTARY AND SECONDARY SCHOOLS 

SEPARATELY, AND COMBINED CURRENT EXPENDITURES 
PER STUDENT, UNITED STATES, 1959-60 

Total Current Expenditures for Public Elementary and 
Secondary Day Schools (C) ($1,000) 

Enrollment for Boys and Girls in Full-Time Public 
,Elementary Day Schools (E) (1,000) 

I:lnrol lment for Boys and Girls in Full-Time Public 
Secondary Day Schools (S) ( 1,000) 

Total Enrollment (E+S) (1,000) 

Current Expenditures per Enrolled Elementary School 
Student 

(AE ;: E+S(i".3)' ) 

Current Expenditures per Enrolled Secondary School 
Student -

c 
(AE = -·----- (1 3)) E+S (1. 3) ' 

Current Expenditures per Enrolled Student 
c 

(A = E+S) 

R t , ''s . a 10 
A·-

12,184,447 

27,602 

8,48S 

36,087 

$315,40 

$409.98 

$337.64 

.934 

l. 214 

____ .,..._....,..~-, _..,... _____ _ 
Source: U, S, Dept. of Heal th, Education, and Welfare, Office of 

Education, Statistics of State School ~stems, 1959-60 (Washington, 
1964), Current Expenditures from Table 30, p. 57, Enrollment from 
Table 17 ~ p. 40, 
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APPENDlX B 

CALGULATION OF A CHARGE FOR CAPITAL FOR THE USE OF 
SCHOOL LANDS, BUILDINGS, AND EQUIPMENT 

Calculation of the charge for capital was based on a three percent 

rate, based on data obtained by Rude and used by T. W. Schultz in his 

1960 article, "Capital Formation by Education". Schultz was concerned 

with stocks and flows of human capital and attempted to evaluate the 

productivity of conventional capital in the process of embodying capital 

into humans by education. Therefore he was concerned with the implicit 

interest on capital as. well as depreciation and obsolescence. The 

implicit interest was estimated to be 5.1 percent. 

In this study, the charge for capital makes up part of the cost 

which has to be paid to generate B.1' extra amount of human capital there-

fore only the cost of depreciation and obsolescence of school capital 

was considered. 

Depreciation and obsolescence was set at three percent based on 

calculations by Robert Rude made in 1954. 1 Rude calculated that tije 

distribution of physical assets fo~ public elementary and secondary 

schools was as follows: land, 20 percent; buildings, 72 percent; equip-

ment, 8 percent, Depreciation and obsolescence on land was assumed to 

be zero. It was set at 3 percent for buildings and 10 percent for 

equipment. The weighted rate of depreciation and obsolescence to be 

1Robert Rude, "Assets of Private Nonprofit Institutions in the 
United States, 1890-1948," Table II-2a cited by T. W. Schultz, "Capital 
Formation by Education," footnote to Table 3, p. 578. 
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applied to all school physical property is 2. 96 percent which was rounded 

to 3 percent. 

The table shows state current expenditures and value of property 

per student in ADA for the 1959-60 school year. Only 38 states (District 

of Columbia is included, Alaska and Hawaii are excluded) reported value 

of property figures, which ranged from a high of $1,829 (New York) to a 

low of $556 (Oklahoma). 

The relationship between current expenditures and value of school 

2 property was investigated by regressing value of school property 

against the former, The regression equation also allows vaiue of 

property to be predicted for those states that did not report. 

The resulting equation was the following; 
A 

Y = -59.68 + 3.0SX 

y = predicted value of public school property per pupil in ADA 

(in dollars) 

x = current expenditures per pupil in ADA (in dollars) 

The coefficient of determination (r2) was O. 73 which :ls signifi-

cant at the one percent level. This suggests a close positive rela~ 

tionship as might be expected, with .the states having high current 

expenditures also having a high investment in school capital. 

The charge for capital is calculated as three percent of the value 

of school property. It ranged from a high of $SS per pupil to a low of 

$17 per pupil. On a regional basis, column three of the table shows 

that the Southeast region is the only one with charges for capital on a 

2The states were requested to report the original cost of school 
property plus the cost of all additions and alterations. However, if 
this cost was not available it could be reported on other bas~s such as 
replacement cost or insurance coverage. 
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state basis being in the low $20 range. For the Northeast region, the 

charge for capital was generally in the $30 range, except for Maine which 

recorded $19. 

Charge for capital as a percentage of current expenditures range 

from 6.3 to 10.9 percent among the states. There does not appear to be 

much difference among regions. Since the charge for capital is a rela

tively small sum in relation to current expenditures, it was decided to 

use the factor of 10 percent to calculate the charge for capital 

directly from current expeijditures. This is higher than the unweighted 

average. However, the value of property figures were obtaiped on an 

original cost basis if such were available. An alternative way of re

porting property value was value in terms of replacement cost. Replace

ment cost value is higher than original cost value due to inflation, 

Although it was not possible to determine the methods used for reporting 

by the individual states, if a majority of the states reported on an 

original cost basis it would cause the charge for capital to be a 

smaller percentage of current expendi~ures than if a replacement cost 

basis was used. 
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APPENDIX B, TABLE I 

CURRENT EXPENDITURES, PROPERTY VALUE, AND CHARGE FOR CAPITAL 
PER STUDENT IN ADA, 1959-60, BY STATES 

--
Current Property 3 Percent 3 Percent 

Exp. per Value per of as Percent 
Pupil in Pupil in Property of Current 

ADA ADA Value Expenditures 

(Dollars) (Dollars) (Dollars) (Percent) 

North Atlantic 
1. Connecticut 436 1, 151 . 34,5 7.9 
2. Delaware 456 1,3318 39.9 8,8 
3, Maine 283 635 19.1 6,7 
4. Maryland 393 1,107 33.2 8,4 
5, Massachusetts 409 1,034 31.0 7,6 
6. New Hampshire 347 1,101 33.0 9.5 
7. New Jersey 488 1,017 30.5 6,3 
8. New York 562 1,829 54,9 9.8 
9. Pennsylvania 409 1,145 34.4 8.4 

10. Rhode Island 413 1,129 33.9 8,2 
11. Vermont 344 987 29,6 8,6 
12. Dist. of Columbia 431 1,143 34,3 8,0 

Great Lakes and Plains 
-r3:'Illinois 438 1,496 44.9 10,3 

14. Indiana. 369 1,342 40.3 10,9 
15. Iowa 368 1,116 33,5 9.1 
16. Kansas 348 1,0028 30,1 8.6 
17. Michigan 415 1,276 38.3 9.2 
18. Minnesota 425 1,405 42,2 9,9 
19. Missouri 344 1,022 30,7 8.9 
20. Nebraska 337 9688 29,0 8,6 
21. North Dakota 367 1,079 32.4 8,8 
22. Ohio 365 1,085 32.6 8.9 
23. South Dakota 347 999a 30 .o 8.6 
24. Wisconsin 413 1,2608 37.8 9.2 

Southeast 
-2'5-:Alabarna 241 7958 23.9 9.9 

26. Arkansas 225 594 17.8 7.9 
27. Florida 318 737 22,l 6,9 
28. Georgia 253 702 21,1 8.3 
29. Kentucky 233 702 21.1 9.1 
30. Louisiana 372 856 25.7 6,9 
31. Mississippi 206 688a 20.6 10.0 
32, North Carolina 237 709 2l.3 9.0 
33. South Carolina 220 675 20.3 9.2 
34. Tennessee 238 757 22.7 9.5 
35. Virginia 274 936 28.1 10.2 
36. West Virginia 258 651 19,5 7.6 

--------~"", ... , .. ......__ 
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APPENDIX B, TABLE I (Continued) 

--- ·---"'"' 
,..,... ______ 

Current Property ~ Percent 3 Percent 
Exp. per Value per of as Percent 
Pupil in Pupil in Property of Cµrrent 

ADA ADA Value Expenditures 

(Dollars) (Dollars) (Dollars) (Percent) 

West and Southwest 
-38. Arizona- 404 l ,l 72a 35.2 8.7 

39. California 424 l,233a 37.0 8,7 
40. Colorado 396 1,192 35,8 9.0 
41. Idaho 290 877 26,3 9 .1 
42. Montana 411 1,448 43.4 10.6 
43. Nevada 430 1,205 36.2 8.4 
44. New Mexico 363 857 25.7 7.1 
45. Oklahoma 311 556 16. 7 5.4 
46. Oregon 448 1,325 39.8 8,9 
47. Texas 332 1,072a 32.2 9.7 
48. Utah 322 1,028 30.8 9.6 
49. Washington 420 1,381 41.4 9.9 
so. Wyoming 450 1,3138 39.4 8.8 

aEstimated with the regression equation. 
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APPENDIX C, TABLE I 

INCREMENTAL PRIVATE SCHOOLING COSTS DISCOUNTED TO BEGINNING YEAR 
OF EXTRA SCHOOLING, WHITE FEMALES, UNITED STATES, 1959 

Years of Year!~ Schooling 
Schooling 0 1-4 5-7 8 9.-11 12 13-15 

_,.....,.. 
(Dollars) 

1-4 oa 
5-7 oa oa 

8 111 131 330 
9-11 269 402 710 424 

12 587 901 1.1~8 921 84~ 
13-15 926 1,604 1,667 1,550 1, 785 2,416 

16 1)144 2,234 2,154 2,188 2,6a6 4,295 2,788 
....,..___. 

aCosts are assumed to be zero below age 14. 

APPENDIX C, TABLE II 

EARNINGS DIFFERENTIALS DISCOUNTED TO BEGINNING YEAR Of EXTRA 
SCHOOLING, WHITE FEMALES, UNITED STATES, 1959 

Years of Years of Schooling 

Schooling 0 1-4 5-7 8 9-11 12 13-15 
(Dollars) 

1-4 a 
5-7 a 254 

8 2,821 945 997 
9-11 4,238 2, 717 3,165 2,432 

12 6,579 5,601 6,522 6,153 4,464 
13-15 7,987 7,600 8,502 8,485 7 ,340 4,566 

16 10,520 8,957 9 ,859 10,096 9 ,315 7 ,672 4,167 

aEstimate not calculated. 



APPENDIX C, TABLE III 

PRIVATE ijENEFIT-COST RATIOS OF EDUCATION, WHJTE FEMALES, 
UNITED STATES, 1959 ____________ .., __ . __ _ 

Years of Schooling 

156 

Years of 

Schooling --------........---..--,~--....,..~·-·----......--....-· 
0 1-4 5-7 8 9-11 12 13-15 

------------~'!"""'------· 

1-4 ooa 
5-7 ooa ooa 

8 15. 38 7.22 3,02 
9-11 15. 77 6.76 4.46 5.74 

12 11. 21 6.22 5.44 6.68 5.30 
13-15 86.21 4.74 5.10 5,47 4.10 1.89 

16 9.19 4.01 4,58 4.61 3.47 l.79 1.50 

----~--... --.--...,._----,~---... - -·-- --
aRatio is infinitely large because costs are assumed to be zero 

below age 14. 

APPENDIX C, TABLE IV 

INCREMENTAL PRIVATE SCHOOLING COSTS DISCOUNTED TO BEGINNING YEAR OF 
EXTRA SCHOOLING, NONWHITE MALES, UNITED STATES, 1959 

Years of 
S.chooling 

1-4 
5-7 

8 
9-11 

12 
13-15 

16 

0 

oa 
oa 
168 
367 
729 

1,329 
2,353 

1-4 

oa 
270 
591 

1,175 
2,142 
3,627 

Years of Schooling 

5-7 8 9-11 

590 
1,290 
2,543 
4,447 
6,618 

(Dollars) 

766 
1,944 
3,518 
5,657 

1,717 
3,985 
7 ,111 

12 

3,314 
7,695 

13-15 

4,486 

·~~~~~-~-·-·-·-·---~~~~--------~--..-~---~- -~~-
acosts are assumed to be zero below age 14. 



APPENDIX C, TABLE V 

EARNINGS PIFFERENTIALS DISCOUNTEP TO BEGINNING YEAR OF EXTRA 
SCHOOLING, NONWJ-IITE MALES, UNITED STATES, 1959 

Years of Years of Schooling 

Schooling 0 1-4 5-7 8 9-11 12 

(Dollars) 
1-4 343 
5-7 4,457 4,878 
8 5,890 6,678 2,411 

9-11 7,827 9,068 5 ,576 3,535 
12 11,924 14, 100 12,127 10,666 8,406 

13-15 10,737 l2,938 ll ,495 9,391 7,473 .283 
16 12,652 15 ,485 14,930 13 ,011 12,194 5,892 

APPENDIX C, TABLE VI 

PRIVATE BENEFIT-COST RATIOS OF EDUCATION, NONWHITE MALES, 
UNITED STATES, 1959 

Years of 
Schooling 

1-4 
5-7 
8 

9-11 
12 

13-15 
16 

0 1-4 

a,a 
ma ooa 

35.06 24.65 
21.33 15.33 
16. 35 11.99 

8.07 6.04 
5.38 4.27 

Years of Schooling 

5-7 8 9-11 12 

4.09 
4.32 4.61 
4. 77 ~.49 4.89 
2.58 2.67 1,87 0.09 
2,26 2.30 1. 71 o. 77 
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13 ... 15 

6,502 

13-1~ 

1.45 

aRatio is infinitely large because costs are assumed to be zero 
below age 14. 
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APPENDIX C, TABLE VII 

INCREMENTAL SOCIAL SCHOOLING COSTS DISCOUNTED TO BEGINNING YEAR OF 
EXTRA SCHOOLlNG, WHITE FEMALES, UNITED STATES, 1959 

Years of Years of Schooling 
Schooling 0 1-4 5-7 8 9-.11 12 

(Dollars) 

1-4 a 
5-7 a 1,059 

8 2,570 1,799 1,056 
9-11 3,321 2, 777 2,278 1,370 

12 4, 168 3,905 3,515 2,709 1,788 
13-15 6,043 6,438 6,164 5,786 5,482 5,508 

16 7,628 8,696 8,590 8,604 8,832 10,137 

aEstimate not calculated. 

APPENDIX C, TABLE VIII 

SOCIAL BENEFIT-COST RATIOS OF EDUCATION, WHITE FEMALES, 
UNITED STATES, 1959 

Years of 
Schooling 

1-4 
5-7 

8 
9-11 

12 
13-15 

16 

0 

a 
a 

1.10 
1. 28 
1.58 
1. 32 
1. 38 

aEstimate not 

1-4 

0,24 
0.53 
0.98 
1.43 
1.18 
1.03 

calculated. 

Years of Schooling 

5-7 8 9-11 12 

0.94 
1.39 1. 78 
1.86 2.27 2.50 
1.38 1.47 1.34 0,83 
1.15 1.17 I.OS 0,76 

13-15 

5,878 

13-15 

o. 71 
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APPENDIX C, TABLE IX 

INCREMENTAL SOCIAL SCHOOLING COSTS DISCOUNTED TO BEGINNING YEAR OF 
EXTRA SCHOOLING, NONWHITE MALES, UNITED STATES, 1959 

Years of 
Schooling 

1-4 
5-7 

8 
9-11 

12 
13-15 

16 

Years of 

Schooling 

1-4 
5-7 

8 
9-11 

12 
13-15 

16 

Years of Schooling 
0 1-4 5-7 8 9-11 12 

(Dollars) 

1,150 
1,632 887 
2,230 1,664 1,199 
2,926 2,582 2,604 1,558 
3,730 3,693 3,876 3,441 2,510 
5,862 6,489 8,567 7,464 7,529 6,406 
8,257 9,603 12,678 11, 782 13,101 13,538 

APPENDIX C, TABLE X 

SOCIAL BENEFIT-COST RATIOS OF EDUCATION, NONWHITE 
MALES, UNITED STATES, 1959 

Years of Schooling 

0 1-4 5-7 8 9-11 12 

0.12 
2.73 5.50 
2.64 4.00 2.01 
2,68 3.51 2.14 2,27 
3.20 3.82 3.13 3.10 3,35 
1. 77 1.99 1.34 1. 26 0.99 0.04 
1.53 1.61 1.18 1.10 0.93 0.44 

13-15 

7 ,577 

0,96 



APPENDIX C, TABLE XI 

PRIVATE RATES OF RETURN TO EDUCATION, URBAN WHITE MALES, 
UNITED STATES, 1959 

Years of Years of Schooling 

Schooling 0-4a 5-7 8 9-11 12 
(Percent) 

5-7 co b 
8 155.9 25.2 

9-11 59.9 18.9 14.4 
12 39.0 17.1 14,3 14.2 

13-15 27.8 14.9 12.9 12.2 10,9 
16 23.7 14,9 13.4 13.2 12.8 
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13 ... 15 

14.7 

aThe zero years and 1-4 years of schooling classes were combined 
for place of residence estimates. 

bRate is infinitely large because costs are assumed to be zero 
below age 14. 

APPENDIX C, TABLE XII 

INCREMENTAL PRIVATE SCHOOLING COSTS DISCOUNTED TO THE BEGINNING YEAR 
OF EXTRA SCHOOLING, URBAN WHITE MALES, UNITED STATES, 1959 

Years of Years of Schooling 

Schooling 0~4 5-7 8 9-11 12 13-15 

(Dollars) 

5-7 oa 
8 238 1,120 

9-11 521 2,148 2 ,134 
12 1,703 4,625 4,895 3,232 

13-15 3,443 7,577 8,677 7,749 5,674 
16 5,398 11,286 13,331 13,524 12,808 8,520 

acosts are assumed to be zero below age 14. 
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APPENDIX C, TABLE XIII 

EARNINGS DIFFERENCES DISCOUNTED TO BEGlNNING YEAR OF EXTRA 
SCHOOLING, URBAN WHITE MALES, UNITED STATGS, 1959 

Years of Years of Schooling 

Schooling 0-4 5-7 8 9-11 12 13-15 

(Dollars) 

5-7 10,981 
8 16,075 7,252 

9-11 20,176 13,400 7,550 
12 25, 118 20,324 15,644 9,225 

13-15 30,706 28,133 24,884 19,875 12,5()5 
16 40,048 41,168 40,017 37,424 32,928 23,384 

APPENDIX C, TABLE XIV 

PRIVATE BENEFIT-COST RATIOS OF EDUCATION, URBAN 
WHITE MALES, UNITED STATES, 1959 

Years of Years of Schooling 

Schooling 0-4 5-7 8 9-11 12 13-1~ 

5-7 coa 
8 67.50 6.47 

9-11 38. 71 5.47 3.54 
12 14. 75 4.39 3.20 2.85 

13-15 8.92 3. 71 2.87 2.56 2.21 
16 7.42 3.65 3.00 2. 77 2.57 2.74 

a . . Ratio is infinitely large because costs are assumed to be zero 
below age 14. 



APPENDIX C, TABLE XV 

PRIVATE RATES OF RETURN TO EDUCATION, RURAL WHITE MALES, 
UNIT~D STATES, 1959 

Years of 

Schooling 

5-7 
8 

9-11 
12 

13-15 
16 

0-4 

coa 
76.7 
54.7 
43.9 
33.6 
28,9 

5-7 

15.7 
;n.6 
20.2 
17.1 
16.4 

Years of Schooling 

8 9-11 12 
(Percent) 

29.5 
23.3 16.8 
17.6 13.3 11,3 
16.6 13.7 12.8 

162 

13-15 

1.4, 4 

aRate is infinitely large because costs are assumed to be zero 
below age 14. 

APPENDIX C, TABLE XVI 

INCREMENTAL PRIVATE SCHOOLING COSTS PISCOUNTED TO BEGINNING YEAR OF 
EXTRA SCHOOLING, RURAL WHITE MALES, UNITED STATES, 1959 

Years of 
Schooling 

5-7 
8 

9-11 
12 

13-15 
16 

0-4 

oa 
348 
749 

1,349 
2,125 
3,142 

5-7 

1,021 
2,234 
3,668 
5, 773 
8,446 

Years of Schooling 
8 9-11 
(Dollars) 

1,278 
3,065 2,471 
2,197 6,032 
8,844 10,655 

acosts are assumed to be zero below age 14. 

12 13-15 

4,820 
10,929 6,866 



APPENDIX C, TABLE XVII· 

EARNINGS DIFFERENCES DISCOUNTED TO BEGINNING YEAR OF EXTRA 
SCHOOLING 1 RURAL WHITE MALES, UNITED STATES, 1959 

Years of Years of Schooling 
Schooling o .. 4 5-7 8 9-11 12 

(Dollars) 

5-7 12,711 
8 15,988 4, 725 

~-11 22,800 14,025 10,380 
12 27,518 20,858 17 ,993 9,033 

13-15 31,669 27,023 25,193 17 ,974 10,865 
16 38,427 36,944 36,704 31, 748 27,255 

APPENDIX C, TABLE XVIII 

PRIVATE BENEFIT-COST RATIOS OF EDUCATION, RURAL WHITE MALES, 
UNITED STATES, 1959 

Years of Years of Schooling -- 9.:.11 Schooling 0-4 5-7 8 12 

5-7 ""a 
8 46,65 4.63 

9-11 30.5 6.28 8.12 
12 20,40 5,63 5.87 3,66 

13-15 14.9 4.68 9.97 2,98 2,25 
16 12.23 4,37 4.15 2.98 2.49 

163 

13-15 

18,418 

13-15 

2.68 

aRatio is infinitely large because costs are asswned to be zero 
below age 14. 



Years of 

Schooling 

5.,7 
8 

9-11 
12 

13-15 
16 

APPENDIX C, TABLE XIX 

SOCIAL RATES OF RETURN TO EDUCATION, URBAN WHITE MALES, 
UNITED STATES, 1959 

Years of Schooling 

0-4 S-7 8 9 .. 11 12 

(Percent) 

23.6 
21.2 16.7 
18.1 13.5 11. l 
16.5 12.7 11.2 11.4 
14.0 11.0 9.8 9,2 8,0 
13.4 11.1 10.3 IO.I 9.7 

APPENDIX C, TABLE XX 

164 

13-15 

11.4 

INCREMENTAL SOCIAL SCHOOLING COSTS DISCOUNTED TO THE BEGINNING YEAR 
OF EXTRA SCHOOLING, URBAN WHITE MAL~S, UNITED STATES, 1959 

Years of 

Schooling 

5-7 
8 

9-11 
12 

13-15 
16 

0-4 

1,573 
2,471 
3,518 
5,379 
8,845 

12,337 

5-7 

1,953 
4,245 
7,280 

12 ,411 
18,059 

Years of Schooling 

8 9-11 12 13,-15 

(DoJiars) 

3,218 
6,943 4,316 

13,173 11,583 8,765 
20,006 19, 807 18,650 11,611 



APPENDIX C, TABLE XX! 

SOCIAL BENEFIT-COST RATIOS OF EOUCATION, URBAN WHITE MALES, 
UNITED STATES, 19S9 

Years of 
Schooling 

5-7 
8 

9-11 
12 

13-15 
16 

0-4 

6.98 
6,51 
5.74 
4,67 
3.47 
3,25 

Years of Schooling 

5-7 8 9-11 12 

3. 71 
3.16 2.35 
2.79 2,25 2.14 
2.27 1.89 1. 72 1.43 
3.25 2.00 1. ij9 1. 77 

APPENDIX C, TABLE XXII 

SOCIAL RATES OF RETURN TO EDUCATION, RURAL WHITE MALES, 
UNITED STATES, 1959 

Years of Years of Schooling 
Schooling 0-4 5-7 ~ 9-11 12 

(Percent) 

5-7 29.8 
8 23.7 12.5 

9-11 23.2 16.7 21. 8 
12 21.8 15.8 17.9 13,8 

13-15 17.8 12.7 12.8 9.9 7.9 
16 16.2 12.1 12.1 10.1 9.2 

165 

13-15 

2,01 

13 .. 15 

10.6 



166 

APPENDIX C, TABLE XXIII 

INCREMENTAL SOCIAL SCHOOLING COSTS, DISCOUNTED TO BEGINNING YEAR 
OF EXTRA SCHOOLING, RURAL WHITE MALES, UNITED STATES, 1959 

Years of 

Schooling 

5-7 
8 

9-11 
12 

1.3-15 
16 

0-4 

1,026 
1,798 
2, 702 
3,6301 

6,247 
8,800 

Years of Schooling 

5-7 8 9-ll 12 

(Dollars) 

l,564 
3,404 1,984 
5,398 4,399 3,177 
9,682 9,259 9,488 7 ,911 

14,294 14,805 16,627 16,771 

APPENDIX C, TABLE XXIV 

SOCIAL BENEFIT-COST RATIOS OF EDUCATlON, RURAL WHITE MALES, 
UNITED STATES, 1959 

Years of 

Schooling 

5-7 
8 

9-11 
12 

13-15 
16 

0-4 

12.39 
8.87 3,02 
8.44 4. Ii 
7. 58 3,83 
5.07 2.79 
4,37 2.58 

Years of Schooling 

8 9-11 1i 

S.23 
4.09 2.84 
2. 72 1. 89 1. 37 
2,48 1.91 1.63 

13-15 

9,957 

13-15 

1.85 
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