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CHAPTER I
INTRODUCTION

Values held widely in society are that every child is entitled to
an "adequate" education at public expense, and that ldcal and state
government (rather than the federal government) should provide as large
a portion.of%public spending for schooling as is consistent with
ability to pay and the incidence of benefits.

Previous studies have documented that schooling is an economically
profitable investment for society as a whole. State and local govern-
ments pay a high proportion of the cost of schooling. Because of the
spillout of schooling benefits through migration of former studenfs,
state and local governments may realize within their boundaries only a
small.proportion of the benefits froﬁ fheir investment in schooling.
They may experience low benefit-cost ratios, despite the over-all
profitability of schooling to society. Of course, spillin of benefits
in the form of educated immigrants may compenséte. VState and local
governments may be more inclined to invest obtimally in schooling if
their costs are kept in line with benefits which.théy derive within
their boundaries. The federal geovernment might fund that portion of
schooling cost which is lest through net spillouts to other areas,

It may be contended that the Southeast, for example, should not
have to pay the cost of educating its youth who later move to, say,

California. Another dimension of the funding problem is the ability



to pay for schooling. Aside from the problem of spillouts, not all
states and localities have an equal ability to finance an adequate
education. A case can be made from an equity standpoint for outside
-assistance to states with low incomes to enable their youth to realize
the same quality of schooling as realized by youth in other states.
When the problem of disassociation of benefits and costs is
combined with the problem of differences in ability to invest, the
school funding situation appears even more critical. Frequently,
states with the least ability to finance schooling experience the
highest spillout of benefits through outmigrants. The result is sub-
stantial underinvestment in schooling of many youth. A case can be
made that a child should not be denied a quality education because he
was born in the "wrong" state. The problem is national in scope:
states which do not have the will and means to provide a quality edu-
cation spill their problems into other states through migration,
The objective of this study is to develop an optimal model for
financing schooling investments by considering differences in ability
to finance schooling along with the diséssociation of schooling costs
and benefifs° The procedure for developing the optimal model is as
follows:
(1) Develop an ability criterion for financing schooling based
on measures to finance these investments for each of nine
U. S. Census Divisions (see Figure 1).

(2) Analyze the relationship between age, schooling and the
probability of intérdivisional mobility, and estimate the
flows of educational capital through spillout and spillin of

migrants among the nine divisions.
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(3) Measure the profitability of social inveéstment in schooling
from both the national point of view and from the point of
view of the divisi&n where the investment was made ﬁhrough
calculating benefit-cost ratios and internal rates of return.

(4) Develop an efficient-equitable model for financing schooling
among Census Divisions based on internal rates of return
from the point of view of both the nation as a whele and the
point of view of the division where the investment was made.

(5) Finally, develop the optimal model for financing schooling
invesfment by cembining the ability criterionv(analyzed in

Procedure 1) with the efficient-equitable model (analyzed in

Procedure 4).

The Current Study in Relation to Other Studies

in the Economics of Education

Education has long been an important public as well as private
investment in American life. From a private viewpoint, beople invest
in themselves through education to obtainmore lifetime earnings, psychic
benefits and, in general, a better quality of life. On the other hand,
the public benefits from investment in education include a larger tax
base (brought about by greater incomes), reduced crime rates, greater
social involvement, and enrichment of culture. The private economic
returns to schooling investment have been well documented in several
studies, withiall indicating that private investment-in schooling is

. 3 1 . . R
highly profitable. The measureable economic profitability of

1 ) .
Private rates of return in 1949 for United States males are cal-
culated by W. Lee Hansen, '"Total and Private Rates of Return to



schooling investment to society has also been well documented in
several studies.z In 1961, T. W, Schultz estimated that social invest-
ment in education accounted for 21-40 percent of national income growth
in the United States over the period'1929—56.3 In 1962, Edward Denison
credited increased education per member of the employed laber force
with 23 percent of the national income growth rate.4 In their recent
study (after calculating a social rate of return to all formal schooling
within the United States of 13,0 percent), Hines, Tweeten, and Redfern
found that the economic payoff from the 1959 investment in education
(in terms of benefits) was equal to 20 percent of the average annual

growth in national income during 1958-60.

Investment in Schooling,'" Journal of Political Economy, Vol. LXXI,

No. 2 (April, 1963), pp. 128-1L0. Private rates of return for white
and nonwhite males in the North and South in 1959 were calculated by
Giora Hanoch, "An Ecenomic Analysis of Earnings and Schooling,'" Jeurnal
of Human Resources, Vol. II, No. 3 (Summer, 1967), pp. 310-329. Pri-
vate rates of return to schooling investment for white and nonwhite
males and females are reported by: Fred Hines, Luther Tweeten and

J. Martin Redfern, "Social and Private Rates of Return to Investment
in Scheoling by Race-Sex Groups and Regions," Journal of Human
Resources, Vol. V, No. 2: (Summer, 1970). o

2Hansen and Hines, Tweeten and Redfern alse computed social rates
of return for their respective groups. Absolute inceme values by level
of schooling are calculated in Herman Miller, "Annual and Lifetime
Income in Relatioen to Education, 1929-59," American Economic Review,
Vol. L, No. 5 (December, 1960), pp. 962-986. The present value cencept
is used at alternative discount rates in H., S. Houthakker, "Educatien
and Income," Review of Economics and Statistics, Vol. XLI, No. 1
(February, 1959), ppe. . 24-28,

3T. W. Schultz, "Education and Economic Growth," Social Forces
Influencing American Education (Chicago: National Society for the
Study of Education, 1961),

Edward F. Denison, The Sources of Economic Growth in the United
States and the Alternatives Before Us. Supplementary Paper No. 13.
New York: Committee for Economic Development 1962,




These past studies were concerned with both the private and soéial
aspects of investing in schooling. Private investment decisions are
based on private costs versus the resulting added lifetime earnings.
Likewise, social schooling investment decisions are based on social
costs versus social benefits. However, the studies mentioned thus fér
were concerned only with the over-all productivity of such investments
from the individual and/Qr national point of view. They were not'con—
cerned with the availability of funds among divisions (ability) éf the
geographic distribution of the United States' benefits from schooling
investments among divisions.

Two major studies have been concerned in a general way with the
disassociation of schooling costs and benefits, In a study by Burton‘
Weisbrod, the community was treated as an aggregative entity that
received benefits and incurred costs. The local community was the
decision-making body for schooling investmente5 Using Cléyton,
Missouri, as an example, Weisbrod calculated spillovers of educational
capital from the community by employing 1959 age—income data for white
males and females in the non-South discounted at 5 percent. Weisbrod
found that 91 percent of the educational capital formed from 12 years
of schooling in Clayton migrated outside the community. But imports-of
educational capital from other communities totaled 87 percent of tofal
production of educational capital in Clayton in 1960. |

Rashi Fein, like W'eisbrod9 was concerned with the measurement

of aggregate human capital gains and losses of spatially defined.

5Bui‘ton A. Weisbrod, Spillover of Public Costs and Benefits: ' Part
1: Benefits, U, S. Department of Health, Education and Welfare,
Cooperative Research Project No. 1045, 1963.




units.6 However, in Fein's case, the units were the three southern
divisions within the Southern Region of the United States. Fein chose
to work with migration between 1955-60 and age-income profiles for 1949
for white and nonwhite males. It was found that the net human capital
loss for the Southern Region over the five-year period was about 0.34
percent of its stock of white capital and 3.3 percent of its nonwhite
capital for a combined loss of 0.4 percent, or 0.08 percent at an
annual rate. A much larger rate of in- and out-migration was found
within each of the divisions encompassed within the Southern Region,
suggesting a large amount of interflow of human capital within the
region itself, |

In a recent article, Mary Jean Bowman and Robert Myers presented
some theoretical models on migration both from the private and social
point of view.7 This article points to many of the problems of access-
ing flows of human capital brought about through ﬁigration and makes
some suggestions‘for new census tabulations which would allow for some
sophisticated application of human capital concepts to migration.

The ability dimension in financing social investments ihelementary

. . .8 .
and secondary schooling was studied to some extent by Hines and in

Rashi Fein, "Educational Patterns in Southern Migration,' The
Southern Economic Journal, Vol. XXXII, No. 1, Part 2 (July, 1965),
pp. 106-~124,

7Mary Jean Bowman and Robert G. Myers, "Schooling, Experience, and
Gains and Losses in Human Capital Through Migration," American
Statistical Association Journal, Vol. LXII (September, 1967), pp. 875-
898,

Fred K. Hines, "Propensities to Invest in Schooling in the South
and Non-South," American Journal of Agricultural Economics, Vol. LI,
No. 5 (December, 1969), pp. 1561-156k.




financing higher education by McIntyre.9 Hines found that per capita
income was by far the most important variable in explaining the level

of a state's current expenditures for public elemenfary and secondary
schooling during 1959-60. Likewise, in McIntyre's model of the determi-
nants of expenditures per student for public higher educafibn in the
United States, the financial ability of a state, measured in personal
incomes per capita, was the most important variable "external" to a
four-year institution in 1965-66.

The present study combines the three dimensions: ' the ability to
invest, the disassociation of investments and benefits, and the over-
all productivity of the investment. Thus, this study includes mere
‘dimensions than previous studies dealing with the economies of social

investment in schooling. It also has a broader geographic scope.
General Outline of the Study

The organization of this study is built around the ultimate objec~
tive of developing a model for optimal allocation of schooling'expendiF
tures among the nine U. S. Census Divisions outlined in Figure 1. The
three dimensions of financing social schooling are first analyzed
separately and then combined to form the optimum model. Chapter II
deals with the "ability to invest" dimension. Variables in regression
analysis are used to adjust for differing abilities to finance schooiing
among divisions. The regression results provide an ability norm for
allocating schooling investment among the nine divisions. A division

whose actual level of investment is higher than the norm, as dictated

9M. Charles McIntyre, "Determinants of Expenditures for Public
Higher Education," National Tax Journal, Vol. XXII, No. 2 (June, 1969),
Pp. 262-272, :




by the ability criterion, is assigned more schooling funds from oufside
sources. Conversely, based on the ability norm; divisions whose actual
investment levels are below the level dictated by the ability regres-
sion are assigned more schooling funds from state and local
(divisional) sources by the model.

Chapter III initiates the analyses of a second dimension--the
disassociation of schooling costs and benefits. Interdivisional mobil-
ity probabilities by age and schooling attainment are computed. These
probabilities are used to analyze the separate effect of age and
schooling on interdivisional movements of people and to make some
general inferences about the disassociation of schooling benefits and
costs among divisions,

Chapter IV deals with a third dimension of investing in schooling
(the over-all productivity of schooling investment) and, though
employing the mobility estimates of Chapter III, concludes the analysis
of the disassociation of divisional schooling costs and benefits. The
over-all profitability of investing in schooling within each divisiqn
from the national point of view is measured by computing both benefit-
cost ratios and internal rates of return for elementary, secondary, and
college schooling investment and the aggregate of schooling investment
over all schooling levels., The disassociation of schooling costs and
benefits is measured by comparing internal rates of return with respect
to national investment (includes investment from local, state, and
‘federal funds) with internal rates of return with respect to divisional
investments (includes state and local funds only) for investments
within each division. National benefits from investment in a ‘given

division include all benefits regardless of geographic location,
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whereas divisional benefits include only those benefits accruing within
the division where the investment was made.

By employing the national and divisional internal rates of return
from Chapter IV, two models for the reallocation of United States
schooling investment are analyzed in Chapter V. The first model of
Chapter V equalizes national internal rates of return among all
divisions~-an over-all efficiency criterion with regard‘to all United
States schooling investment., The second model of Chapter V combines
the efficiency criterion of the first model with an equity criterioen
to form an equitable-efficient allocation of schooling investments
among and within the nine divisions. The equity criterion considers
divisional spillovers of schooling benefits to reapportion investment
among divisional and federal funds within each division. Thus, the
equitable~efficient model not only distributes total United States
schooling funds efficiently among divisions but also allocates equit-
ably the total schooling investment within a particular division inté
state and local funds (divisional) on the one hand and féderal funds
on the other.

The final chapter combines the "ability to invest!" criterion of
Chaptér II with the equity-efficiency criteria of Chapter V te form an
optimum model for financing United States investments in scheoling

among Census Divisions.



CHAPTER II

PUBLIC ABILITY AND SOCIAL INVESTMENT

IN SCHOOLING

The purpose of this chapter is to:
(1) Discuss and measure the ability to invest in public
schooling,
(2) Discuss and measure the concept of effort to invest in public
schooling.
(3) Compute divisional levels of schooling appropriations per
student which equalize effort to invest among divisions.
Within the thirty year interval 1929-59, the demand for public
outlays to finance education grew steadily. This growing demand,
resulting from more schooling costs per student as well as larger
enrollments, was met by increased efforts in financing public education.
Between 1929 and 1959, total education expenditures as a pefcent of
Gross National Product increased from 2,1 percent to 5.1 percent.1
Over the same period, public schooling expenditures as a percent of
United States personal income increased from 3.8 to 7.6 percent.
Personal income in the United States increased from $85.7 billion to

$380.7 billion (a gain of 344 percent), while United States expenditures

1 . .

U, S. Department of Health, Education and Welfare, Office of
Education, Digest of Educational Statistics, 1967 . (Washington, D. C.:
1968), Table 2L,

11
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for public education increased from $3.2 billion to $24.7 billion

(a gain of 665 percent). Personal income per qapita is one prime
measure of the public's abilify to finance public services, one of
which is formal schooling. On the other hand, the percentage of per-
sonal income spent on schooling can be defined as a measure of the
effort to finance schooling.

Effort fo finance schooling has never been evenly distributed
among states and divisions. Some states and divisions spend a sub~
stantially greater proportion of their total personal income for
schooling than do other states. Often wealthier states and divisiens,
whose level of schooling investment is high, spend a smaller percentage
of their income in financing schooling than poorer states and divisions
where the level of schooling investment is qﬁite low,

Table I relates divisional levels of schoolinQ investment per
student to: (1) per capita income and (2) the percentage of income
spent on schooling in 1960. In general, divisions with high levels of
schooling investment had high abilities to invest in schooling. The
Middle Atlantic Division which had the highest level of schooling
investment ranked second among divisions in per capita inceme. On the
other ﬁand, both the level of schooling investment and the per capita
income were lowest in the East Southcentral Division. The rank
correlation between per capita income and the level of investment
was 1.0,

The percentage of personal income spent on schooling was not
closely correlated with per capita income or the actual schooling
investment level., The Pacific Division, having the greatest per capita

income, ranked last among the nine divisions in the percentage of
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13

PER CAPITA INCOME, SCHOOLING INVESTMENT, AND THE PERCENTAGE
OF INCOME SPENT IN FINANCING SCHOOLING INVESTMENT BY

DIVISIONS, UNITED STATES, 1960

Per Capita Schooling Personal Income
. Division Income? Investment Spent on Schooling®
Dol. Rank Dol../Student Rank Pct. Rank
New England 2471 (3) 590 (2) 5.28 (7)
Middle Atlantic 2594 (2) 691 (1) 5.65 (4)
East Northcentral 2373’ (4) 565 (4) 5.45 (6)
West Northcentral 2071 (6) 530 (5) 5.92 (3)
South Atlantic 1856  (7) 397 (8) 5.06 8~
East Southcentral 1455 (9) 328 (9) 5.65 , ‘(4)V
West Southcentral 1791 (8) 452 7) 6.09 : (1)
_ Mountain 2079  (5) 511 (6) 6.09 1)
Pacific 2630 (1) 588 (3) 5.02 (9
United States 2223 532 5.49

ay. s. Department of Commerce, Bureau of the Census, The Statis-
tical Abstract of the United States, 1962 (Washington, D, C.: 1962),

Table 431.

bTaken from Appendix A, Table XI and represents per student current
plus fixed expenditures aggregated over all students enrolled in elemen-
tary, secondary and college schooling.

cRepresents the expenditures per student times the division's enroll-
ment (see Appendix B, Table XIV) divided by total personal income.
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income spent on schooling investment. At the other extreme, the West
Southcentral Divisien, which ranked seventh and eighth in the level of
schooling investment and per capita income, respectively, ranked first
(along with the Mountain Division) in the percentage of inceme spent in
financing schooling investments. The rank correlation between per
capita income and the percentage of personal income spent on schooling
was =.47. The rank correlation between the level of schooling invest-

ment and the percentage of personal income spent was -.28.
Ability and Effort in Investing in Schooling
Ability

The public's ability to invest in schooling is determined by the
level of available funds and the competition among alternative uses for
these funds. Ability to finance schooling is measured here by a multi-
ple regression analysis which relates the level of schooling investment
(total expenditures per student invpublic schools from state and local
sources aggregated over all levels of schooling) to three variables:
(1) per capita income, (2) the percentage of the population enrolled in
school, and (3) non-public school enrollment as a percent of public
school enrollment. Thus, in this study, a state or divisien's ability
to invest in schooling is defined by the regression of Equation (1).
Per capita income was chosen as the prime indicator of the ability tqf
invest in public schooling because per capita income does, to a large
degree, relate positively to the size of the tax base of a state or
division. Higher ?ér capita incomes mean not only more money for
private individuals but also more money for the public sector to

finance public goods and services such as roads, welfare, schools, etc.
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Greater percentaées of the population enrolled in school mean less
ability to finance a given level of public schooling investment, other
things equal. Also, larger percentages of students enrolled in public
schools lead to less ability to finance a given level of public
schooling iﬁvestment, when the other two ability variables are held
constant.2

Equation (1) relates the level of schooling investment (Y1) to

Yy = 133,29 - 2,03X; + 0.187Xz + 2.34Xs (1)
(.67) (8.9L)** (2,23)**

t values in parentheses
R = .75

the percentage of the population enrolled in school (X;), per capita.
income (Xz) and nbnpublic school enrollees as a percent of public
school enrollees (X'.-_a,).3 The ability regresSion employs data for each
of the 48 coterminous states on total expenditures in elementary,

secondary and college schooling from state and local sources in

2Although families with children enrolled in nonpublic schools
would spend more on schooling than would be the case if their children
were enrolled in public schools, the public as a whole would be able to
support public schooling investment at higher levels when nonpublic
school enrollment was high relative to public school enrollment, That
is, families who have children enrolled in nonpublic school, neverthe-
less pay as much in terms of tax dollars, for public schooling as would
be the case if their children were in public schools. Thus, greater
nonpublic enrollment leads to less public school enrollment which, in
turn, leads to more tax dollars to spend on each public school student.

3The data are on a state basgis and are for elementary and secon-
dary schools only. However, they may also reflect the relationship
between nonpublic and public enrollment at the college level. Data
taken from: U. S. Department of Health, Educatien and Welfare, Office
of Education, Digest of Educational Statistics, 1962 (Washington, D. C.:
1962), Table 21,
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1959-60, personal income in 1960, and 1959-60 school enrollment data.

The data are taken from the Statistical Abstract of the United States,

1962 and 1963 and the Digest of Educational Statistics, 1962 and 1967.
The 1959-60 school year was chosen for the study because of available
1959 earnings data used to compute benefits from schooling in later
chapters,

Per capita income and nonpublic school enrollment as a percent of
public school enrollment were both highly significant in explaining the
level of investment in public schools. The percentage of the popula-
tion enrolled in schools, which did not vary greatly among states or
divisions, was not significant in explaining the level of public
schooling investments, other things equal. The three ability variables
together explained 75 percent of the variation in the level of invest-
ment among states (as denoted by fhe ). The regression coefficient
for the per capita income variable of ,187 suggest that an increasé of
$100 in a state's per capita income would result in an $18.70 increase
in the state's schooling expenditures per student, the other variables
held constant. States with high percentages of students enrolled in
nonpublic schools exhibite& significantly higher levels of public
schooling investments than statgs with léw nonpublic school enrollments.
According to the coefficient of X3, an increase of one percentage point
in the nonpublic school enrollment relative to public school enrollment

is associated with a gain of $2.34 in public investment per student.
Effort

Effort to finance public schooling was previously defined as the

percentage of personal income spent in financing public schools.
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However, this definition omits two of the three ability variables--the
percentage of the population enrolled in school and nonpublic school
enrollment as a percent of public school enrollment. States having
high levels of nonpublic school enrollment relative to public school
enrollment and lqw percentages of their population in school are
expected to invest more of a given level of income in public scheooling
than do states with high public school enrollments aﬂd a high percent-
age of the total population enrolled in school. .By comparing the
actual level of schooling investment with the predicted value (¥; ) from
Equation (1), an estimate of a division's effort which accounts for all
three ability variables is obtained. The predicted value of Y1 can be
interpreted as a national norm. States and divisions whose actual
investment was less than the amount they '"should have invested" as
détermined by Equation (1) are here defined as underachievers in
schooling--their efforts were less than the national average. States
and divisions that invested more than what the ability regression
dictated they '"should have invested" based on the national average are
termed overachievers.,

Figure 2 shows the level of effort in financing all levels of
schooling among divisions in 1959-60 after considering all three
ability variables. The Middle Atlantic, which ranked second among the
nine divisions in per capita income, exhibited the greatest‘overu
achievement in financing public scheoling. Overachievement in the
Middle Atlantic Division totaled $42 per student or 6.1 percent of the
actual investment level. At the other extreme,: the South Atlantic

Division, which ranked seventh in per capita income, exhibited the



Middle Atlantic

Overachievement (Dols,/student)

£

Mountain $20
West Northcentral $15
West Southcentral $13
$43 Pacific
$19 East Northcentral
$27 New England
$41 East Southcentral

$51

Underachievement (Dols./student

Figure 2.

South Atlantic

Effort to Finance Public Schooling Over All Levels,

by Divisions, United States, 1959-60
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greatest underachievement--$51 per student or 12.8 percent of its
actual investment level,

By comparing the effort rankings of Figure 2, which were based on
ability (as defined by three variables), and the effort rankings of
Table I, which are based on only one ability variable (per capita
income), the importance of adjusting for the relative size of the non-
public school enrollment and the percentage of the population enrolled
in school can be seen. When effort is defined as the percentage of
personal income spent on public schoolingy the Pacific Division ranked
last among the nine divisions. However, when adjustments were made
for the percentage of the population enrolled in school and the size
of nonpublic school enrollment relative to public school enrollment
(as was the case in Figure 2), the Pacific Division ranked fifth in
effort to finance public schooling. In the Pacific Division, the per-
centage of the population enrolled in scheol totaled 23.4 percent
compared with a low of 18.8 percent in the Middle Atlantic Division.
Nonpublic school enrollment as a percent of public school enrollment )
was 7.9 percent in the Pacific Division--considerably lower than the

high of 29.2 percent in the Middle Atlantic Division.
Ability Model

Table II presents divisional and federal expenditures per student
under an ability model. The ability model equalizes divisional efforts
in financing schooling investment. The total level of investment (from
all sources) is the same as the actual 1959-60 investment level with
federal investment comprising the differences between the divisional

investment (dictated by Equation (1)) and the actual total investment.



TABLE II

ABILITY MODEL FOR THE REALLOCATION OF U. S. PUBLIC SCHOOLING INVESTMENT,
BY DIVISIONS, 1959-60

Leyel of Investment -' _ Federal Assistance
: . Divisional Federal ‘ Change from
Division Actual Additional Total Actual Additional Total Total Total '~ 4959-60
' - Dol,/Student - - : "~ Pet. Pct.

New England 590 27 617 74 -27 47 . 664 7.4 + 0.6
Middle Atlantic 691 ~42 649 - 38 42 80 729 110 + 5.8
East Northcentral = 565 19 584 35 ~19 16 602 2.7 - 3.4
West Northcentral 530  ~-15 515 37 15 52 567 9.2 4 2.7
South Atlantic 397 51 448 48 - -51 -3 445 - 0.7 -11.5
East Southcentral 326 41 369 31 ~41 -10 359 - 2.8 ~11.4
West Southcentral 452 - -13 439 36 13 49 488 10.0 ‘2.6
Mountain : 511 . «20 - 491 61 . 20 81 572 14.2 -+ 3.5
Pacific | 588 13 601 103 -13 90 © 691 13.0 - 1.9
Total . sz o 5322 49 0 492 581 8.4 0.0

a . R .
Because of rounding error, investment levels weighted across divisions may not equal the exact U. S.
level. - » : : -

0oz
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Thus, in the ability model there is no under- or overachievement among
divisions. Instead, each division's share of the investment within
the division is adjusted for its ability to finance such investments.

In the ability model, divisions which overachieved in 1959-60,
according to the ability equation, would invest less in schooling.
Conversely, divisions which underachieved in schooling in 1959-60 woﬁld
invest more in schooling. Thus, the Middle Atlantic, Mountain, West
Northcentral and West Southcentral Divisions (the overachievers of
Figure 2) would invest less of their own funds in schooling, whereas
all remaining divisions would invest more of their own funds‘in public
“schooling.

The greatest percentage increase in federal assistance under the
ability model would be in the Middle Atlantic Division (5.8 percent).
At the other extreme, federal assistance would decrease by 11.5 percent
in the South Atlantic Division and 11.4 percent in the East South-
central Division., Under the ability model, both the South Atlantic and
East Southcentral Divisions' schooling investments from divisional
funds would exceed total investments; i.e., federal assistance would be
negative, The ability equation dictates that these two divisions
invest, from their own funds, more in schooling than the actual totai

investment in 1959-60.
Summary

Ability and effort to invest in schooling was examined as one
dimension of the economics of social investment in schooling in the
United States. Ability to invest was measured by a regression equation

relating the level of investment to per capita income, percent of the
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population enrolled in public school and nonpublic school enrollment as
a percent of public school enrollment. Effort to invest was measured
by comparing the investment level suggested by the ability regression
with the actual investment. States and divisions having low investment
levels tended to have low abilities to invest but often exhibited
greater efforts than the national norm. The highest levels of school-
.ing investment among states and divisions were associated with the high
abilities to invest but not necessarily with greater than average
efforts to invest in schooling.

The social profitability of making greater investments in school-
ing within a particular division or in all divisions depends on the
productivity of the added investment as well as the cost of the invest-
ment in terms of social opportunities foregone. In this chapter only
the differences in opportunity cost of added investments among
divisions is analyzed. In the following two chapters, the productivity
of schooling investment is examined from the point of view of the -
nation as a whole and the individual divisions. In the final chapter
the analyses of this chapter is tied to the productivity analysis to
draw some conclusions concerning the profitability of added United
States schooling investments and from where, and in what proportions,

these investments should come.



CHAPTER IIT
MIGRATION AND SCHOOLING

In the previous chapter, ability to invest was examined as a
determinate of the level of social investment in schooling., Another
dimension of funding is the prevalence of the geographic disassociation
of schooling inputs (investments) and outputs (benefits) resulting frem
geographic mobility of schooling recipients. This chapter is concerned
directly with this dimension,

Profitability of schooling investment in a particular division
depends on the proportion of the total benefits which actually accrue
within the investing division. Despite favorable national benefit-cost
ratios, divisions losing a significant portion of the total benefits
from investments in schooling (spillouts to other divisions) may
realize low returns to schooling within their division. These divisions
might be inclined to underinvest in schooling by national standards.

Schooling itself exacerbgtes the over-all problem of financing
education. Through schooling, geographic mobility is increaséd,
Therefore, more{schooling:investment leads to more dis;ssociation of
séhooling benefits and costs. The greater the cost the greater the
probability of the associated benefits being realized outside the
division making the investment,

The aims of this chapter are to:

(1) Compute the probability of interdivisional movement of

23
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persons by age and schooling level during the period
1955-60.

(2) Calculate the net migration rates for every race-sex-
age-schooling groupe.

(3) Study the relationship between previous schooling invest-
ment and interdivisional migration by calculating net
migration elasticities with respect to schooling for each
race~sex group for each division,

The net migration rates employed in this analysis provide a basis

for studying the effects of age and schooling on the probability of ngt
movement to a division, apd provide a foundation for estimating gains

and losses of schooling benefits to be used in later chapters,

1Migration data are taken from: U. S. Department of Commerce,
Bureau of the Census, Census of Population, 1960, Subject Report,
Recent and Lifetime Migration, PC(2)2P (Washington, D. C.: 1964),
Table 8. The migration data are available by years of school completed
for the population 25 to 64 years of age in 1960, by division of resi-
dence in 1960, division of 1955 residence, division of birth, and race-
sex group. Individuals were initially classified according to their
characteristics as of April 1, 1960, They were listed by (1) division
of 1960 residence, (2) race-sex group (white male and female, nonwhite
male and female), (3) age (eight five-year intervals from 25-29 through
60-64 years of age), and (4) years of school completed by seven cate-
gories--elementary: less than 5 years, 5 to 7 years, 8 years; high-
school: 1 to 3 years, 4 years; college: 1 to 3 years and 4 or more
years. The data allowed for several calculations by division-race-sex-
age~schooling groups such as: (1) 1955 population, (2) 1960 population,
(3) net migration rates (in-migrants minus out-migrants divided by the
1960 population), (&) gross migration rates (in-migrants plus out-
migrants divided by the 1960 population), and (5) return migration rates
(the percentage of in-migrants who return to the division of their
birth). Also by comparing all migrants with the total population over
all divisions by age-schooling groups, the probability of inter-
divisional movement (percentage of the population who changed division
of residence during 1955-60) was calculated for each age-schooling
group aggregated over the four race-sex groups. For a very compre-
hensive study of the migration data see: Ava Schwartz, '"Migration and
Life Span Earnings in the United States,'" (unpublished Ph,D. Thesis,
University of Chicago), 1968.




25
- Selectivity in Interdivisional Migration

The probability of interdivisional mobility among all divisions
was calculated by expressing the number of migrants during the period
1955-60 as a percent of the total sample for all possible age-schooling
groﬁps aggregated over the nine divisions and four race-sex groups.

A simple selectivity index technique and multiple regression analysis
were applied to the probability data to study the relation of age
and schooling to interdivisional mobility.

Table III shows that interdivisional mobility for the 1955-60
period was greatest among the young and better educated people and
was least among the old and less educated. Over all schooling-age
groups of Table III, the 25-29 year olds with at least a college
education exhibited the highest mobility rate of all: 27.6 percent
changed division of residence during 1955-~60. The least mobile of
all schooling-age groups was the 60-64 year olds with only 1-4 years
of school: 1.8 percent changed division of residence during 1955-60.
Aggregated over all age groups, mobility by schooling groups ranged
from a low of 2.8 percent for the lowest schooling group (1-4 years)
to a high of 13.7 percent for those with the most schooling (4 or more
yearé of college). And aggregating over schooling groups, mobility
~r?.nged from a low of 2.9 percent for the 55-59 year olds to a high of
13.8 percent for those persons 25-29 years of age. The 60-64 year old
group was more mobile than the 55-59 year old group largely because of

high North-South migration of retirees.



TABLE III

PERCENTAGE OF UNITED STATES POPULATION 25-64 YEARS OF AGE
LIVING OUTSIDE DIVISION OF 1955 RESIDENCE IN 1960
BY AGE AND SCHOOLING ATTAINMENT

Years of Schooling

High School

- Source:

of the Census, Census of Population, 1960, Subject Report,

Lifetime and Recent Migration, PC(2)2p, (Washington, ‘D. Cs
1964), Table 8.
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Age Elementary College Total
| -4 5.7 8 1.3 4 1.3 o

25-20 years . 5.8 8.1 9.9 10.6 12.4 19.1 = 27.6 13.8
30-34 years 4.7 5.9 e 1a 7.9 11.9 182 8.8
35-39 years__:,_s.a L4 49 5.4 6.6 10.1 13.5 6.9
’ 40-44 years 3.0 3.3 36 4.1 s sl 1004 5.1
45-49 years 2.5 ¢f72.6-;"2.9 3.4 42 : 5.8 7.5 3.8
50-54 years: 2.2 . 2.3 2.6 3.0 3.7 4 5.9 3.2
55-59 years- - 2.0 2.1 257, 3.1° 3.6 4.1 . 5.0 2.9
60-64 years 1.8 2.9 2.7 3.3 4.0 4.2 4.9 3.1
Total 2.8 3.5 3.8 5.3 6.8 9.6 137 6.2

Compiled with data from U. S. Department of Commercé, Bureau
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Sélectivity Index

From the interdivisional mobility’ factors of Table III, indexes
of selectivity of migration were computed with respect to age and

. 2 . . ; . .
schooling. The selectivity index with respect to age, S, , is defined

as:
M, - M
SA = M 100
t

where:

M, = migration rate of each of the eight age groups over all

education groups, and
M; = average migration rate over all schooling and age groups.

The selectivity index with respect to schooling, Sg, is defined as:

Mg - M,

Sg = =—==——— 100
8 M

where

Mg = migration rate of each of the seven schooling groups

aggregated over all age groups.

A plus sign indicates overselectivity fer migration in any particular
age or schooling group in relation to the over-all average migration
rate. A minus sign indicates underselectivity within a given group in
relation to the over-all average migration rate.

Figure 3 shows the selectivity index with respect to schooling

(Sg), and Figure 4 shows the index with respect to age (S,). Each

2This technique was based upon the methodolegy outlined by Elmer
H. Johnson, "Methodology Note on Measuring Selection in Differential
Migration," Social Forces, Vol. XXXIII, No. 3 (March, 1955), pp. 289-
292, A similar approach was also used by Rein.
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figure contains two regions - overselectivity and underselectivity.
Selectivity on the basis of age and schooling follows much the same
pattern. The magnifudes of the schooling selectivity indexes in the
higher schooling groups and of the age selectivity indexes in youngéb
age groups are similar. Likewise, the selectivity indexes are similarly
low in lower schooling groups and older ége categorieé. There is over=
selection in the three highest schooling levels and the three youngést
age groups, and underselection in the four lowest schooling levels and

four oldest age groups.

Multiple Regression Analysis

Multiple regression analysis based on the data in Table III was
also employed to study the effects of age and schooling on interdivi-
sional mobility. Such analysis allows one to '"hold constant' one of the
independent variables and study the effects of the other on interdivi=-
sional mobility. It also shows how much variation in mobility is éx@
plained independently by the two variables and by the interaction

between the two variables., The regressions are as follows:

MIJ = 11088"' °262X1(IJ) + 0596X2(15) - (1)

(8,15) ** (6.84)** t values in parenthesis

Rz = -68

Mij:3“2940-+a059X1(1J)=--033(X1(ij)X%@T}Jé?ﬂ@@%?%@fﬁ

(0.89) (5.24) ** (7.17)%*
R®? = ,79
where:

M;, = Interdivisional migration probability of persons in
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the ith age group and jth schooling group.

Xy = Median ages in each of the eight age greups of
Table III,
Xz = Schooling, where 3, 6, 8, 10, 12, 14, and 16 years

of schooling were used as the median schoeling
levels for the seven schooling groups in Table III,

Equation (1) suggests that both age and schooling are highly sig-
nificant in explaining interdivisional mobility. Coefficients of both
variables are significant at the .01 level. However, Equation (2),
which includes the interaction term, suggests that age, in fact, has an
insignificant independent effect on interdivisional mobility. Schooling,
on the other hand, has a highly significant pesitive effect on mobility,
The highly significant negative coefficient of the interaction between
age and schooling indicates a dampening of the positive effects of the
two variables taken separately, That is, when age is held constant and
schoolingbincreased, some of the independent positive effect of school~
ing on mobility is offset by the negative influence of the interaétion
between age and schooling. Equation (3) explains substantially more of
the variation in interdivisional mobility than does Egquation (2) = 79
. percent as comﬁared to 68 percent,

Equation (2) indicates that the selectivity index with respect to
age in the previous section is misleading. The selectivity index sug~
gested that mobility was inversely related to age. Equation (2) sug-
gests that this neg#tive relationship resulted from the interaction of

age and education.
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Net Migration Rates by Division

Table IV summarizes net migration rates by schooling levels for
four race-sex groups and for the total population for each of the nine
U. S, Census Divisions. Estimates of the elasticity of het migration'
with respect to schooling are shown for each race-sex group and the
aggregate over all race-sex groups within each division to gain more
precision in quantifying the effects of schooling on net migration.
Thése point elasticities of net migration are based on a simple linear
regression relating the seven net migration rates of Table IV te years
of schooling (represented by the median value of each group as in
Equation (1)). vElasticities show the percentage increase in net migra-
tion rates associated with a one percent increase in schooling level
with age held constant.

Positive elasticities of net migration with respect teo scheoling
indicate an overselection for migration in the higher schooling groups;
negative elasticities indicate a selectivity which favors the least
educated. For instance, an elasticity of net migratioﬁ of 1,00 indi-
cates that as schooling increases by one percent, net migration to (or
from) the division in question also increases by one percent. On the
other hand, an elasticity of net migration with respe@t to schooling of
-0.50 indicates that if the level of schooling increases by oﬁe percent
the net migration rate to (or from) the division in question diminishes
by 0.5 percent.

The elasticities of net migration for whites and for the total pop~-
ulation for each division are thought to be reliable since the sample
sizes are substantial for all schooling groups. But the elasticities of

net migration for nonwhites, especially in the New England, West
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NET MIGRATION RATES AND ELASTICITIES OF NET MIGRATION OF THE
POPULATION 25-64 YEARS OF AGE BY SCHOOLING ATTAINMENT,
BY RACE-SEX GROUP, BY DIVISIONS, 1955-60

Years of Schoaling
Division and Elementary High School ._College Total Elasticity
Race-Sex 4 or of Net
Group 1-3 5-7 8 1-3 4 1-3 more Migration
Net Migration Rates ——ececcmcccmcaa-
New England
White Males -0.47 =-0,57 =0.91 ~1.21 -1.09 -1.23 -2.24 =1.16 1.04
White Females -0.45 -0.76 -0.86 =-1.23 -1.23 =-1.51 =0.57 -1.09 «39
Nonvhite Males 6.91 B8.12 5.75 6.11 7.32 6.54 =-3.12 6.24 -0.77
Nonwhite Females 5.51 9.32 6.72 6.44 5.28 3.76 0.56 6.17 - .68
Total -0.07 -0.34 =-0.74 =-1.04 =1.06 =1.30 =-1.62 -0.97 1.28
Middle Atlantic
White Males -0.69 -0.85 ~1.14 =1.59 -1.98 =-2.91 ~-1.93 =1.65 +93
White Females, -0.95 -0.96 -1.31 =-1.80 -2.30 =-2.86 -2.26 ~-1.88 .80
Nonwhite Males 2:34 2.74 2.10 1.99 1.66 1.646 4.37 2,24 0.02
Nonwhite Females 2.96 3.39 2.51 2.52 1.90 1.81 5.64 2.64 « 264
Total -0.14 -0.37 -0.98 =-1.35 -1.95 =-2.67 -1.85 =-1.44 .76
East Northcentral
White Males 0.34 =1.22 =-0.72 =-1.51 -1.20 =1.91 =~1.87 -1.25 1.24
White Females -0.06 =-0.46 -1.00 ~1.87 =1.83 =2.40 " =2,40 -1.62 1.30
Nonwhite Males 2.68 2.01 1.46 1.20 0.68 0.10 =0.55 1.40 =-1.,49
Nonwhite Females 2,99 3.04 2.26 1.68 0.87 0.71 5.23 2.00 .03
Total 0.81 -0.34 -0.68 ~-1.42 =1.45 =2.03 -1.93 -1.20 1.85
West Northcentral
White Males -1.31 =-3.17 ~-1.83 =-3.07 -2.59 -3.61 =5.84 -2.92 .93
White Females -1.41 =-1.64 =1,77 =3.03 -3.25 =4.08 =5.52 =-3.01 1.11
Nonwhite Males 2:32 1.67 0.72 -0.87 0.14 =-2.05 =-3.88 0.32 =12.15
Nonwhite Females 2,16 1.03 0.87 =-1.01 =-1.27 =-2.13 =-3.58 =-0.28 14,23
Total -0.78 =-2.22 -0.73 -2.9% -2.92 =3.85 =5.68 -2.86 1.19
South Atlantic
White Males 0.74 0.98 3.32 2.91 3.21 3.26  2.94 2,51 W15
White Females 1.06 1.14 4,22 3.59 4.28 4.26 3.65 3.40 .73
Nonwhite Males -0.44 =-1.16 =-2.32 =2.65 =3.41 =3.54 =3.11 =1.57 1.03
Nonwhite Females =0,71 =1.31 =2,27 =2.54 =3.22 =3,32 =3.27 -1.90 .87
Total -.15 =.,36 2.62 2.21 3.15 3,21 2.60 1.98 1,11
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Division and

_~ Years af Schoaling

Elementary

College

High School Total Elasticity
Race-Sex ‘ ‘ ~ 4 or of Net
Group 1-3 . 5-7 8 -1-3 4 1-3 more Migration
Net Migration Rates
East Southcentral .
White Males -1.45 =-1.64 -1,80 -1.56 ~1.56 - -2,11 ~5.08 =1.94 .92
White Females -1.20 =~1.75 ~1.70 =1.56 -1.77 =2.32 <4.01 ~1.84 .85
Nonwhite Males -2.40 ~3.48 -4.95 ~6.25 -8.62 =-9,56 =-10,11 4,34 .98
Nonwhite Females -=2.17 =3.23 <4.46 -5.20 -7.26 -8.64 -7.10 -4,21 .86
Total <1.77 =-2.16. =-2,22 -2.24  -2,20 ~-2.75 =4.99 ~2.36 .69
West Southcentral : ' .
White Males ~1,76 -0.82 ~0.77 -0.68 -1.55 -1.97 -=3.62 -1,48 .92
White Females -1.82 -0.72 -0.33 -0.64 ~0.51 ~-1.39 =2.01 -0.85 .03
Nonwhite Males =-0.75. -1.44 -2.77 ~-3.48 -4,30 . -4,95 ~-7.41 - ~2.28 1,47
Nonwhite Females -0.63 -1.29 -2,33 ~2,72 «3.32 <4.64 =4.59 ~-2.08 1.26
Total -1,44 -0,91 ~0.87 +-0.98 -1,12. -1.86 =3.17 -1.31 .86
Mountain ‘ : ‘ n
White Males 1.57 2.10 4.32 5.20 5.67 6.76 5.22. . 4.97°. . .81
White Females 1.19 2,02 4,26 5.15 6.57 .5.97 5.72 5.37 .83
Nonwhite Males 0.64 4.36 2.14 3.34 1,82 -2.81 -=2.91 1.83 -1.76
Nonwhite Females 0.35 3.49 2,39 3.18 2.10 8.33 7.70 2.66 . 1.64
Total 1,19 2,24 4,22 5.10 6.08 6.26 5.36 5.05 .83
Pacific _ : ' , ‘
White Males 6.00 8.96 5.02 5.44 4,78 5.47 10.56 6.15 .20 .
White Females 7.08 6.11 5.80 5,77 5.63 5.82° 7.96 5.96 104
Nonwhite Males 3.09  4.17 5.06 6.79 5.50 7.84  11.65 5.75 R
Nonwhite Females 4,09 6.13 5.68 8.02 5.96 7.93 11.95 6.69 . .0,68
Total 5.67 7.25 5.38 5.76 5.30 5.77  9.65 . 6.07 .27

Source: U. S. Department of Commerce, Bureau of the Census, Census of the Population, 1960,

Subject Report, R

Table 8.

ecent and Lifetime Migration, PC(2)2P (Washington, D, C.: .1964),
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Northcentral and Mountain Divisions and especially in the higher educa-

tion groups, may be misleading because of the small sample size.

Northeast Divisions

The New England and Middle Atlantic Divisions experienced substan—

tial net'outmigration rates for white males and females but even greater

net inmigration rates for nonwhites. Over all schooling groups, New
England experienced net outmigration rates of 1.16 and 1.09 percent for
white males and femalés, respectively, and net inmigration rates of 6,24
for nonwhite males and 6.17 for nonwhite females. The elasticities of
net migration with respect tovschooling suggest for both of the Northe
east Divisions that: (1) the outmigration of whites, both male and
female, was highly selective in favor of better educated persons, (2)
the inmigration of nonwhites favored the leéstweducated groups as
denoted by the negative elasticities, and (3) aggregatéd over all race-
sex groups the net outmigration displayed highvselectivity for the

better educated groups.

)

Northcentral Divisions

The Northcentral Divisions experienced substantial net oufmigration
of whites with the net migration strongly favoring the better educated
groups. The East Northcentral Division incurred outmigratiog rates of
1,25 and 1.62 of white males and white females, respectively. White
méles and females migrated from the West Northcentral Division at net
rates of 2.92 and 3.01, respectively, during the 1955-60 period. The
elasticity of net migration with respect to schooling for white males

and females for both the East Northcentral and West Northcentral
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Divisions was near or greater than unity, suggesting a high degree of
outmigration selectivity for the better educated. The sample of non-
whites was not large enough to place strong confidence in migration cal-
culations for either division. However, the figures do suggest some

inmigration of nonwhites, especially the less educated.

Southern Divisions

The South Atlantic Division experienced high inmigration of whites
 ,énd high outmigration of nonwhites. The migration, for whites as well
as nonwhites, favored the better educated groups., That is, the South
iAtlantic Division tended to gain better-educated whites and lost better=-
educated nonwhites., Aggregated over race-sex groups, the South Atlantic
vDivision had a net inmigration rate of 1.98 and a migration elasticity
with respect to education of 1,11,

The East Southcentral and West Southcentral Divisions experienced
substantial outmigration for all races,; and the outmigration rates of
nonwhites were more than twice the outmigration rates of whites. On
all counts, selectivity was high for the better educated. The net out-
migration rate over all race-sex groups was 2.36 percent for the East
Southcentral Division and 1.31 percent for the West Southcentral

Division.

Western Divisions

The Mountain Division had high net inmigration rates across all
race-sex groups. The net inmigration rates for whites was substantially
higher than those for nonwhites. Selectivity in the white groups fa=

vored the better educated groups as denoted by a net migration
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elasticity of .81 for white males and .83 for white females. The number
of nonwhites within the Division and the flows to and from the Division
during 1955-60 were too small for any conclusive statements concerning
migration of nonwhites. _The over-all net inmigration rate to the
Mountain Division was 5.05 percent, second in magnitude only to the
Pacific Division., The over-all elasticity of migration with respect to
'schooling was ,83.

The Pacific Division incurred very high inmigration rates over all
race-sex groubs and the total inmigration rate was 6.07 percent. Inmi-
gration rates were of similar magnitudes for the four race-sex groups.
Migration into the Pacific Division displayed no significant selectivity
among schooling groups for whites, However, inmigration to the Division
was selective for the better educated nonwhites. For the total popula-
tion, the elasticity of migration with respect to schooling was the
lowest of any division (.27).

In summary, 6.2 percent of persons 25-64 years of age in 1960
changed divisions of residence during 1955-60, This interdivisional
mobility favored the young and well-educated., Among divisions, inmigra-
tion was highest in the Pacific Division, and oufmigration was highest
in the West Northcentral Division., The elasticity of net miQration with
respect to education across race-sex groups was highest for migration
from the East Northcentral Division and lowest for migration to the

Pacific Division.
Summary

The disassociation of schooling costs and benefits presents prob-

lems in financing schooling in the United States. The positive e
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correlation between schooling and interdivisional mobility point up one
problem of financing schooling invesfmentsvamong divisiong ~ that of who
should finance the investment.

In the following chapters, measures of disassociated schooling
costs and benefits derived from di#isional net inmigration rates by age
and schooling are employed to compute divisional gains and losses of
schooling capital embodied in migrants., These estimates of gains and
losses are then employed to allocate schooling expenditures more
equitably among divisions on the premise that divisional schooling in=

vestment should be geared to realized benefits from schooling.



CHAPTER IV

NATIONAL AND DIVISIONAL BENEFITS TO SOCTIAL INVESTMENT

IN SCHOOLING

Returns from schooling investment in a given geographic division
from a national point of view are measured by the over=all productivity
of the investment. On the other hand, returns from schooling investment
in the division from a divisional point of view are measgred by the
over-all productivity of investment adjusted for the disassociation of
the benefits and the investment., Formally, national benefits, B§9 to
schooling investment made in division j and benefits actually accruing

within the division (divisional benefits), B}, are related as follows:
BY =P, ° B} (1)

where P& is the portion of benefits resulting from investment within
division j which actually accrue within division j. The magnitude of P;
depends on the structure of net migration with respect to age and
schooling, With a given over-all net migration rate of people, a selec-
tivity of outmigration for the young and well-educated would result in a
greater proportion of the schooling benefits being lost (a smaller Ps)
than would be the case when the net outmigration exhibited selectivity
for the aged and less educated.

The purpose of this chapter is to:

(1) Calculate total and per student national‘fenefits from

38
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schooling investment by major level of schéoling for
the four U, S. Census Regions.
(2) Calculate total and per student benefits from schooling
investment aggregated over all levels of schooling from
a national and divisional point of view for each of
nine U, S, Census Divisions.
(3) Compute both benefit-cost ratios and internal rates of
return to schooling investment aggregated over all
levels of schooling from both the national and divi=
sional point of view for each division,
(4) Draw general inferences about optimal schooling in-
vestment levels among divisions based on the calculated
benefit=cost ratios and internal rates of return from
the national and divisional points of view,
Throughout the remainder of this study, benefit-cost ratios and internal
rates of return accruing to the particular division where the investment
was made are termed divisional benefit-cost ratios and divisional rates
of return, On the other hand, the terms national benefit~cost ratios
and national rates of return are applied to the profitability of invest=
ment in the particular division from the national point of view.
Farnings data for 1959 are used here to calculate.the benefits from
the 1959~60 schooling investment for each of the four U, S, Census
Regions and nine Census Divisions. Divisional earnings data are not

available; therefore, earnings of persons of a given 1959

1The estimates of the level of schooling investment from the na-
tional point of view (including federal, state, and local expenditures)
and from the divisional point of view (which includes only state and
local expenditures) are taken from Appendix A.
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race-sex~-age~schooling group are assumed to be equal in all divisions
within a given region.

The earnings data are from the One-in-One Thousand Sample of the

1960 Census of Population and represent wages and salaries plus self-

employment income for all persons within the four U., S. Census Regions
(outlined in Chapter I) and for cach of four race-sex groups (white
males, nonwhite males, white females, and nonwhite females). These
earning data were further classified according to 1960 age and schooling
-attainment. The twelve age groups classified according to nine school=-
ing groups ranged from 14-15 years of age to 75 years and above., From
this cross classification of 1959 earnings by age and schooeling, age-
earnings profiles for each of eight schooling levels (from no schooling
through four years of college) were computed for each race-sex group

within each region.

' Theoretical Framework for Assessing Benefits

From Schooling Investments

National Benefits

National benefits from schooling.investment are defined as the
present value of all additional lifespan earnings resulting from the
schooling investment., Benefits from investment in the marginal lcvel of
schooling (k) are defined as the present value of the additional life=~
span earnings of persons completing tﬁe kth level of schooling over the
earnings.of persons completing the (k—i)th level of schooling.

Two approaches were used to compute benefiti“aggregated over
schooling levels within each of the four regions\c;g/or nine divisions.

The first was to ‘compute age-earnings profiles for each of the eight
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schooling groups within each of the 16 region=race=$ex groups. The

second was to compute age~earnings profiles for each schooling group

aggregated over the four race=sex groups for each of the four regions.

Formally, the first alternative for computing total national bene=

fits, By, from all United States schooling investment is expressed in

Equation (2) and the second alternative, Bz, is expressed in Equation

(3).

where: .

where:

i

]

9 v V4 . : m’m" : i
By = T 2 T Pyylbnyy)s (1+1) (n=a) | (2)
J=l k=1 =1
division

schooling level

7, 4 years of college

6, 1=3 years of college
5, 12 years of schooling T
Secondary Schooling
4. 9=11 years of schooling R
3, 8 years of schooling

2, 5=7 years of schooling '} Elementary Schooling

1, 1=4 years of schooling

age

s .o th . L.
age at finishing the k level of schooling and is the
same as used by Hamoch
number of persons enrolled in division j in schooling
level k in 1959-60 (See Appendix B, Table XIV)

discount rate of six percent



(byjx )1 = average annual benefit from schooling for the
average person in division j and schooling

level k of age n in the One~in-One Thousand

Sample of the 1960 Census of Population,

4 U . v |
= 51 H_E Enjwsu | = y§1 Epg(xaldoy | Ws

U v

where:
S = race=sex group

u = persons with schooling level k

U = last counted person in the One-=in=One Thousand Sample
with schooling level k within race-sex group S
E = annual earnings of persons from the One-in-One

Thousand Sample

v = person with schooling level (k= 1)

V = last counted person in the One-in-One Thousand Sample

within race=sex group S with schooling level (k=~1)

- &3
= the proportion’of all persons in the One-in-One
Thousand Sample having k and (k=-1) levels of
schooling belonging to race-sex group S
where:

X = last person counted in the One=in=One Thousand
Sample with schooling level k over all race-sex
groups

Y = last person counted in the One=in=One Thousand

Sample with schooling level (k= 1) over all

L2
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race=sex groups.

An alternative measure of benefits is:

9 7 74 C -
B = L T I Pyplbyyla(i+r)(ams) (3)
Izt k=% n=a »

where:
(byjx )2 = average annual benefit from schooling for the
average person in division j and schooling

level k of age n in the One=in-One Thousand

Sample givthe 1960 Cengus of Population

X Y S
= ‘Z, Enjxx = 'z Enyle=1)y
. R=] ¥y=1 :

X ‘ Y

where:
x = person with schooling level k

y = person with schooling level (k- 1),

Both B; and B» represent‘the eipected social benefits from schoolwr
ing for all persons in 1959=60 enrolled in elementary school through
four years of college within all nine divisions. Whereas the aggre=
gate profiles (over all race-sex groups) computed in Equation (3) are
easy to construct, the éomputation has a major shortcoming: it assumes
the race-sex structure is constant across adjoining schooling levels,
By, although involving greater effort to compute; allows for differing
race-gex structure across schooling groups.

Equation (2) is used to compute national benefits by major levels
of schooling (elementary, secondary, and college schooling) and school~

ing benefits aggregated over all schooling levels within each region,
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Equation (3) is also used to compute national benefits aggregated over
all levels by regions and division., However, Equation (3) is not used
to compute benefits by major levels of schooling. Because of differ-
ences in the race-sex structure of different schooling groups, Equation
(3) tends to underestimate benefits to lower schooling levels and
slightly overestimate benefits to higher schooling levels. Nonwhites,
who within a given ageuséhooling group earn less than their white
counterparts, comprise a greater than average proportion of the sample
in the lower schooling groups and comprise less than the average pro=
portion of the total sample in higher schooling groups.

Aggregated over all levels of schooling, Equafion (3) may under~
estimate the benefits from schooling. But Equation (3) estimates are
more easily adjusted for interdivisional mobility than are estimates of
Equation (2). Thus, Equation (3) is used to compute éivisional benefits

from schooling investment,

Divisional Benefits

The aggregate age~earnings profiles eﬁployed in Equation (3) are
also employed in Equation (4) to compute schooling benefits from the
point of view of the investing division, Divisional benefits are calcu=
lated by adjusting the regional aggregate age-earnings profiles (see
Appendix B, Table XV) for divisional net migration rates (also aggre-
gated over the four race-sex groups). Net migration rates aggregated
over the four race-=sex groups were used because such aggregates greatly
reduced the calculations to obtain estimates §f divisional benefits,

Schooling benefits accruing within division j, Bé, are computed as

follows:
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7 74 : :
(B}) = T P, (b0, ) (1+r)” (z7a) (L)
k=1 n=1

where:
P, = number of persons enrolled in schooling level k in

1959-60 (see Appendix B, Table XIII)

X . . " SEAE s
bax = 0L wBuyy (14 gy = 2 Byt y (L 0y (219§ 0 (vt
X = R y . <x ,

Mx‘ P A ,Y

where:

q
@ = X Y,; (see Appendix B, Table XVII),
n=(a*1) ‘

where:
q = median year of the age group in question.
“ ¥ = annual probability of net inmigration to division

j (see Appendix B, Table XVI),

Therefore, the net gains to division j from interdivisional migra-

tion of schooling benefits are:2

. TR S
(0B}) = 'S % P (ABDy) (1+r)”(nme) (5)
k=1 n=1 .

where:

(Abgk) = ;Z; Epxx Qnrx = zé En(k=i)yan(k_1)y
= y= - .

X Y °

2Net gains of benefits is also equal to (B}) from Equation (&)
minus (B;)s; derived from Equation (3).
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Interdivisional annual migration adjustments (Y) were derived from

The Census of Population, 1960 (Subject Report, Recent and Lifetime

Migration, PC(2)2P, Table 8) and Net Migration of the Population,
3

1950-60, by Age, Sex, and Color, Vol. II.” The migration factors (a),

shown in Appendix B, Table XVI, represent the sum of the annual prob-
abilities of net inmigration (Y) to the division in question (shown in
Appendix B, Table XV) from the year of entering the workforce (n=a+ 1),
For instance, a migration factor (@) of 0,10 for the 55-59 year old
group with 12 years of schooling indicates that between the age of 20
years (the year of entering the workforce after finishing 12 years of
school) and 57 years of age (the median age of 55=59 year age group),
the cohort has increased by 10 percent. The assumption implicit within
the migration factors is that of a static migration flow with respect to
age and schooling level for the population in school in 1959=60. That
is, the structure of interdivisional flows of people during 1955-60 with
respect to age and schooling is applicable throughout the lifespan of
all persons enrolled in school in 1959-60. For instance, persons com=
pleting 12 years of schooling in 1959-60 in division j will migrate out
of (or into) division j at ages 55=59 years in the same annual propor=-
tions as 55-59 year olds migrated from (or to) division j during the

period 1955-60,

3The annual migration probabilities by education level from age 25=
64 were computed from: U, S, Department of Commerce, Bureau of the
Census, Census of the Population, 1960, Subject Report, Recent and Life=-
time Migration, PC(2)2P (Washington, D, C.: 1964), Table 8, Migration
probabilities from age 14-24 are computed from: Bowles, Gladys and
James Tarver, Net Migration of the Population, 1950-60 by Age, Sex and
Color, Vol. II, U, S, Department of Agriculture, Economic Research Serv-
ice (Washington, D. C.: 1965)., Migration probabilities by age from ages
14-24 were adjusted for the effects of schooling by the migration probabili=
ties by schooling level over all age groups shown in Table IV of Chapter III.
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The calculation of divisional net gains of schooling benefits also
implicitly assumes that the benefits from an additional year pf schobl—
ing isvthe same for migrants and nonmigrants. Migrants to and non=-
migrants of division j witﬁ schooling level k are assumed to have the

same 1959 level of annual earnings.

Benefits AccfuingAto the 1959=60 Schboling Investment

Equations (2) through (5) compute benefits from schooling invest-
ment in all marginal levels of schooling. Benefits from each marginal
level of schooling are results of either two or three years of schooling
investment. They do not represent the returns to any 233‘1223 of in-
vestment. For instance, when the level of schodling is k=7, the bene=
fits defived from the previous equations are for completing four years
of college versus compléting one=to-three years of college = an average
of two years of schooling. Likewise, when k=6, the benefits represent
those accruing from the first two years of college (one-to-three years
versus no college)°4 Equation (6) formulates an adjustment factor, (V),
to reduce the benefits derived from Equations (2) through (5) to those
benefits accruing from oﬁly one year of investment., ' Equation (6) is as

follows:

V=8'm"" (6)

where:

When k=1 and k=2, the equations compute benefits derived from
three years of investment -- 1=4 years versus no schooling and 5-7 years
versus i1=4 years of schooling. The assumption here is the first six
years of schooling (the average of 5-7 years) is broken into two equal
parts designated by the two lower marginal levels of schooling.
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where:

Ik

il

total benefits from investing in all‘marginal schooling
levels over all divisions in the United Statés (taken
from Equation (2)). Instead of By, the results of
Equations (3) through (5) could be used,

benefits accruing from the 1959~60 schooling
investment,

9 7 |
T z By L | F!
j=1 ket '

benefits from the kth level of schooling in division j,

proportion of the total schooling span (16 years) repre-
sented by the kt’h level of schoolj L, = 2/16 when |

k=3, 73 Ly =3/16 when k=1, 2, | |

length in years of average schooling level = 16/7, where

i6 years equal the total schooling span and seven in the

number of marginal schooling levels,

The implicit assumption in the formulation of V is that benefits

derived from investing in a given marginal schooling level are dis=

tributed evenly over the years of investment included in the marginal

schooling.

For instance, benefits from the last two years of college

(four years of college over one-to-three years of college) are attrib=

uted equally to the third and fourth years of college. Likewise, the

benefits derived from the last two years of elementary school (eight

years over five-to-seven years) are attributed equally to the seventh

and eighth years of schooling.

48
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Benefit~Cost Ratios and Internal Rates of Return

Benefit-cost ratios and internal rates of return are employed
below to evaluate the profitability of schooling inYestment from both
the national and divisional points of view. Benefit=cost ratios relate
the benefits to costs at a selected interest rate. An interest rate of
six percent was used in this study and représents thé assumed rate at
which society can borrow capital for investment in schooling. At thé
six percent rate of intereét9 if the benefit=cost ratio is greater than:
one it is profitable for society to borrow money for schooling at six
perceﬁta If the benefit=cost ratio is less than one, it is not profite
able to finance schooling when capital must be borrowed at six percent.
The benefit=cost ratio provides an "all-or-nothing'" criterion for evalu-
ating investment proposals.

On tﬁe other hand, the internal rate of return technique calculates
that rate of interest which allows the investor to 'break even' if all
capital is borrowed. Thé internal rate of return technique computes the
rate of interest which sets the present value of net benefits equal to
zero; i.e.,, finds that interest rate which yields a benefit-cost ratio
of one, In this sense, it defines the average rate of interest that the
investor can pay and just break even.

Formally, the benefit-cost ratio to total United States schooling

investment in 1959-60, (B/C), is:

(B/C) = Elé-x : (7)

where:
B; is taken from Equation (2),

C = level of investment in’schooling over all levels of
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schooling and divisions (computed in Appendix A),

V = derived from Equation (6).
The national benefit-cost ratio for 1959-60 schooling investment in

division j, (B/C); is computed as follows:

(B/C)J = (BJ )1 ' (VJ)

5 (8)
where:
By is dérived from Equation (2),
V, is derived from Equation (6),
C; = schooling costs from all sources (logal, state,

and federal) over all levels of schooling in
division j.
The benefit-cost ratio from division j's point of view, (B/C)}, is

defined as:

(B/C)} = B} .V}
S -~

(9)

[

B} iz taken from Equation (4),

C? = divisional schooling costs (includes state and local

funds only) over all schooling levels (computed in
Appendix A),

v

g

is derived as in Equation (6).

By comparing (B/C); of Equation (8) and (B/C)} from Equation (9),
one can determine if division j gains or loses from interdivisional

migration of schooling recipients. If federal support for schools just
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offsets net spillouts of schooling benefits, the two ratios will have
the same value. In divisions fhat gain in absolute schooling benefits,
(B/C) > (B/C);, since divisional schooling costs are always smaller
than national costs.

The internal rate of return to all United States schooling invest-
ment through four years of college, RV, is that’'interest rate that sets
the net United States benefits (benefits~costs) equal to zero.

Formally, RYy is computed as follows:

9 7 74 ] L :;~'-"”'H
T T % Pybochy (1R (-0 2 o (10)
J=1 %¥=]1 n=d

where:
d = year of beginning marginal level of schooling k,
b = benefits per person from schooling. Computed as in
Equation (2) or Equation (3). Benefits per person
as computed in Egquation (3) are shown in Appendix B,
Table XIV,
c = 1959=60 costs of schooling per student from all
sources as computed in Appendix A.
The internal rate of return to divisional investment (aggregated over
all divisions), R°, is computed as follows:

k2] 4 74 . : N
T E % P! = )y (1+R)7(07a) 2o (11)
J=1 k=1 a=d

where:
b! = divisional benefits per person éomputed as in Equation
(4) and represent the difference in the respective
regional age~earning profiles of Appendix B, Table XIV

adjusted for the divisional migration factors of
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Appendix B, Table XVI,

d

d = divisional cost per student computed in Appendix A,

Documentation of Benefits and the Profitability

of Schooling Iﬁvestment

National Benefits by Region and Major

Level of Schooling

Table V presents the estimated national benefits from the 1959=60
schooling investment for the three major levels of schqoling in each
U. S, Census Region and for the ehtire United States. These per student
benefits rebresent the additional lifespan earnings of schooling group k
over the earnings of schooling group (k= 1) discounted at six percent to
the year of finishing the marginal level of schooling (k). Specifically,
per student benefits from 1959=60 investment in each major level of
schooling are fbund by adjusting the results of Equation (2) by the
value of V from Equétion (6) and dividing by total enrollment. Table V
also presents costs per student by major level of schooling for each
region., These césﬁ estimates represent direct costs (from federal,
state, and local sources), plus indirect cost (foregonebearnings of
students), The national benefitacost.ratios of Table V are déﬁived from
Equation (8), Equation (10) is used to derive the national rate of re
turnbby ma jor levél of schooling by regions and employs per person bene=
fits as derived in Equation (2).

Nationéi benefits per student aggregated over all échoqlinghlevels
and fegions in the Uﬁited States averaged #2,349o Ngtional benéfits per
étudent in the Northcentral Region were the highest ($2,706) wﬁereas

benefits per student were lowest in the Southern Region ($2,012)° Aﬁong-



TABLE V

BENEFITS, COSTS, BENEFIT~COST RATIOS, AND INTERNAL RATES OF .

RETURN TO PUBLIC SCHOOLING INVESTMENT, BY MAJOR LEVEL
OF SCHOOLING, BY REGIONS, UNITED STATES .

High School

Aver=

Tasen from Appendix A.

bDerived as in Equation (2) and adjusted by Equation (6). B
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Region Elementary - College
4 : : age __
Northeast o o
Cost (Dols. per student)?® p 648 1550 4218 1109
Benefit (Dols. per student) 2074 2496 - 4935 2373
Benefit-Cost Ratio- 3.20 1.61 1.17° 2,14
Rate of Return (Pct.) 14.6- 9.0 6.9 . 11.8
Northcentral o v e R
" Cost (Dols. per student) 547 1188 - 4039 905
~ Benefit (Dols. per student) 2122 3623 6059 2706
~ Benefit-Cost Ratio- 3.88 3,05 . 1.50 2.99
Rate of Return (Pct-)- 15.8 14.1 8.2 13.9
South o -
Cost (Dols. per student) . 398 874 " 3463 - 664
Benefit (Dols. per student) 1568 - 2998 3913 - 2012
Benefit-Cost Ratio 3.94 3.43 ‘ 1.33 . 3.03
Rate of Return (Pct.) 16.1 16.9 6.8 14.6 .
West R o
Cost (Dols. per student) 611 . 1345 . 3928 1024 .
Benefit (Dols. per student) 1815 3591 . 3889 2345
Penefit-Cost Ratio 2.97 2.67 "0.99 . 2.29
Rate of Return (Pct,) 12.0 14.0 5.8 11.0
United States o o
Cost (Dols. per student) 531 . 1204 3904 893
Benefit (Dols. per student) 1880 3141 4763 2349
Fenefit-Cost Ratilo 3.54 2,61 1.22.  2.63
Rate of Return (Pct.) 14,6 13.8 7.0 . 13.0 -
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the three major schooling groups, social investment in college education
in 1959-60 reaped the most benefits per student ($4,763). ' The benefits
per student from a year of college were 52 percent higher than benefits
from high school and 153 percent larger than the benefits for investing
in an elementary school student.,

Among regions, theré wag a direct correlation between the level of
investment and the benefit=cost ratios and internal rates of return
(Table V), In the South, where the investment from divisional plus
federal sources was lowest ($664 per student), both the benefit-cost
ratio (3,03) and the internal rate of return (14,6 percent) frém the
national point of view were highest among the four regions. On the
other hand, the Northeast and West, with similar levels of schooling
investment ($1,109 and $1,024 per student, respectively), had the lowest
benefit-cost ratios of 2.14 and 2,29 and internal rates of return of
1108 and 11.0 percent, respectively. This inverse relationship between
the level of investment and the return from the investment suggest that,
from the point of %iew of total United States schooling.investment9 some
reallocation would be economically profitable, The reallocation, based
on the optimizing principle that the rate of return be the same in all
regions, suggests that more investment in schooling be made in thé
South, |

The highest benefit-cost ratios and internal rates of return among
regional=schooling level groups was obtained from investing in elemens=
" tary schooling in the Northcentral and Southern Regions and in secondéry
schooling in the Southern Region, The lowest profitability came from
college investment in the West, For the United States as a whole, in-

vestment in elementary schooling was the most profitable even though the
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absolute level of benefits per student was lowest among major schooling
groups. For United States elementary schooling, the benefit=cost ratio
was 3054kand the internal rate of return was 14.6 percent. This com-
pares with benefit=cost ratios of 2.31 and 1.22 for high schoql and
college, respectively; and an internal rate of 13,8 percent for invest-
ment in high school and 7.0 percent in college. In summary, investment
in elementary schooliﬁg was somewhat more profitable than investment in
secondary schooling and substantially more profitable than investment in

college.

National and Divisional Benefits by Divisions

Nationai and divisional benefits accruing té’inveétment withiﬁ each
division are compared in Table VI with estimated divisional net gains of
schooling benefits from interdivisional migration, Among divisions,
nationai benefits per student were highest in the West Northcentral
Division ($29354) and lowest in the East Southcentral Division (11;1,985)o
The national benefits per student in the East Southcentral Division were
84 percent of those in the West Northcentral Divisiono5 The similarity

of national benefits per student among regions and divisions implies a

5Differences in national benefits among divisions within a given
region result from differences in the grade structure of 1959-60 school
enrollment. Within a given region, if one division has a higher per
pupil national benefit than other divisions within the region, this im-
plies that a bigger percentage of its students were enrolled in the more
productive grades with regard to additional lifetime earnings, Some of
the differences in per student benefits among regions can also be at-
tributed to differences in the grade structure of the 1959-60 school
year, For instance, the total Southern enrollment was comprised of
larger percentages of elementary students and smaller percentages of
college students than the enrollment in other regions., Thus, part of
the lower benefits in the South can be attributed to schooling: greateér
percentages of less productive enrollees in terms of the absolute level
of benefits per student.
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‘TABLE VI

NATIONAL AND DIVISIONAL BENEFITS FROM 1959n60
SCHOOLING INVESTMENT ‘

wiy

Total . Per Student

Region and .= Nationala Divisionalb' National Divisional Percentage Net
Diyiston ‘ : : Spillins®
L =-== Mil, Dols.- = D018, ==-- Pct,
Northeast = 21,094,2 19,119,6 22119 2004 - 9.4
New England 5,236,6  4,685.9 2263 2025 «10,5. -
Middle Atlantic 15,857.6 14,4337 2194 1997 - - 9.0
Northcentral - ©27,755,1  26,020.9 2335¢ 2189 : i—"sfa
East Northcentral  19,327,1 19,368.7 02327 . 2332 +0.20
West Northcentral 8,428,0  6,652,2 2354 1858 ~21.1 ...
South - ' 26,609.8 25,082.5 2010° 1894 - . = 5.8
South Atlantic 12,276.1  12,374.3 2001 2017 +0.8
East Southcentral 5,975.0  4,906.5 1985 © 1630  -17.9
West Southcentral 8,358,7 7,801,7 2041 1905 - 6.7
West 13,878.7 17,829.8 2147% 2759 +28.5
Mountain 3,617.0 - 4,382,5 2126 2576 +21.2
Pacific 10,261.7  13,447.3 2155 2824 - +31,0
United States 89,337.8  88,052.8 an? a0 - 140

3perived in Equation (3).
bDerived in Equation (4).

Equal to AB of Equation (5) divided by divisional benefits,

3 .
dDerived from Equation (3). They can be compared with the regional benefits

of Table V to compare the results of Equation (2) with those of Equation (3). The
greatest difference between the results of Equation (2) and those of Equation (3)

was for benefits derived in the Northcentral Region where the benefits from Equation
(2) were 15.9 percent higher than benefits computed in Equation.(3). . The benefits.
from.Equation (2) were 7.3, 0.1, 9,2 percent higher than benefits computed from
Equation (3) for the Northeast, South and West Reglons, respectively. For the United
States benefits per student computed from Equation (2) were 8.1 percent higher than
those computed from Equation (3). -

®The loss of U, S. schooling benefits from interdivisional migration of'1.4'per—
cent results because of the general tendency of net movements of persons from Re~
glons with higher than average benefits per student to Reglons with lower than average
benefits per student. For instance the larger net loss of regional schooling benefits
was from the Northeast Region whose benefits per student were 1,8 percent higher than
the national average. On the other hapd, the greatest gain in benefits from school-
ing was in the West where benefits per student were 1.2 percent below the national
average. However, in the South low benefits per student was assoclated with net losses
of benefits from migration but this was not ‘large enough to yleld a positive relation
between interdivisional migration and a net gain in schooling benefits:at the U, §.
level, ' The small loss of schooling benefits from interdivisional migration of 1.4
percent serves as a very weak basis for rejecting the hypothesis that people migrate
for more benefits from their past investments in schooling. In fact, migrants from
the South to the West serve to support this hypothesis since beneiits per - student
in the West do exceed benefits per student in the South.



57

|
i

strong degree of homogeneity in the productivity of schoéling benefits
within the United States.

Per student divisional benefits actually accruing within the divi=
sion were highest in the Pacific Division ($2,824) and the lowest in the
East Southcentral Division ($19630)o The greafést percentage loss‘of‘
schooling benefits (spillouts) were incurred in the West Northcentral
Division (21.1 percent)9 whereas the Pacific Division experienced the
largest net percentage gain (spillins) of schooling benefits of 31,0
percent resulting from inmigrations of persons schooled in other
divisions,

~ Other divisions experiencing net spillins of benefits from inter-
divisional mobility, along with the Pacific Division, were the Mountain
(24,2 percent), South Atlantic (0.8 pércent) and the East Northcentral
Divisions (0.2 percent), Other divisions experiencing net spillouts of
benefits included the East Southcentral (1709)9 New England (10.5
percent), Middle Atlantic, (9.0 percent) and the West Southcentral
Divisions (6,7 percent),

Table VII presents the level of national schooling investment (in-
cludes funds from federal, state, and local sources) and divisional
schooling investment (includes funds_from state and local sources only)
for the nine census divisions. Also benefit-cost ratios and internal
rates of return are presented for both the national énd divisiénai
points of view. Among divigions, national investment levels aggregated
over all schooling levels were highest in the Middle Atlantic, New
England, and Pacific Divisions and lowest in the three Southern
Divisions, But both the benefit-cost ratios and the internal rates of

return from the national point of view were highest for investment in



TABLE VII

NATIONAL AND DIVISIONAL SCHOOLING INVESTMENT AND ASSOCIATED
'BENEFIT=COST RATIOS AND INTERNAL RATES OF RETURN
BY DIVISIONS, UNITED STATES, 1959-60

Level of .
. Investment Benefit-Cost : Internal Rate
Division . _Per’ Student® RatiosbP of Return
Nationgl Divisionalv‘National Divisional Nationalc 'Divisionald

Dol. Dol. Pct.. Pect.,
New England 1060 986 2.13 2.05 11.4 11.2
Middle Atlantic ©1125 1087 1.95 1.84 10.6 ©10.9
East Northcentral 916 879 2.54 ©2.65 12.1 . 12,6
West Northcentral 881 . 844 . 2,67 2,20 12.3 1.5
South Atlantic 670 622 2,99 - 3,24 13.9 14.7
East Southcentral 584 - 553 "3.40 2.95 15.3 14.7
West Southcentral 713 677 2.8% - 2.82 - 13.2 ' 13.2
Mountain 936 - 875 2.27 2,94 11.8 13.2
Pacific 1055 952 2,06 . 2,97 10.7 13.0
United States 893 844, 2,43 2.54 - 12.2% 12.8

3Taken from Appendix A, TabieuXI.
bBenefits taken from Table VI,

. ®Perived from Equation (10).
dDerived from Equation (11);

®This rate of return computed from Equation (3) compares with 13.0.perceht com~
puted from Equation (2) as shown in Table V,
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the Southern Divisions and lowest in the three divisions of highest
investment per student.

Because of interdivisional migration of benefits from schooling,
which was documented in Table VI, substantial differences exist bétween
economic payoffs from a divisional versus a national point of view,
Because of the great influx of schooling benefits to the Pacific Divi=
sion, the benefitncost'ratio from a divisional point of view was 2,97 as
compared to 2,04 for the national point of view; the corresponding
internal rates of return for investment in the Pacific Division were
13,0 percent (from the division's own point of viéw) and 10.7 percent
from the point of view of the nation as a whole. At thg other extreme,
in the West Northcentral Division, which incurred spillouts of schooling
beﬁefits (see Table VI), the benefitacost ratio from the division's
point‘of view was only 2.20 as compared to benefit-cost ratio of 2.67
from the national point of view., In short, &ivisions experiencing net
spillouts of schooling benefits, which were not offse£iby the gain in
outside (federal) schooling investment, incurred benéfit=cost ratios and
internal rates of return from their own point of view thch were lower
than these measures from the national point of view, Divisions gaining
in schooling benefits through intefdivisional migration incurred
benefit=cost ratios and internal rates of return from the division’s own

point of view which exceeded those from the national point of view.
Summary

This chapter contains estimates of the profitability of schooling
investments and of the disassociation of schooling costs and benefits

within the United Stafeso The geographic disassociation of schooling
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benefits and costs was analyzed bf comparing benefit-cost ratios and
internal rafes of return from tﬁe national and divisional points of view
associated with investment within each of the nine Census Divisions,

The over-all profitability was high for the social schooling in-
vestment of $36.8 billion in the United States in 1959. The benefit-
cost ratio to all United States schooling investment was estimated to
be 2.63 with the internal rate of return beingr1390 percenta6 Among
major schooling levels, investment in elementary schooling ﬁas the most
profifable with.a benefit=cost ratio of 3.54., Investment in college was
the least profitable with the benefit-cost ratio of 1,22, Among
regions, the over=all profitability of schooling iﬁvestment was highest
in regions where iniestment per student was low and lowest in regions
where investments per student were high. The national benefit-cost
ratio was highest for United States investment in the South (3,03) and
lowest in the Northeast (2,1%4). The internal rates of return from a
national point of view for the South and Northeast were 1456>and 11.8
percent, respectively,

The disassociation of schooling costs and benefits was shown to
effect the profitability of investment in schooling from the division's
point of view, Because of high outmigratioﬁ of schooling recipients,
the payoff from schooling investments in some divisions (mainly the West
Northcentral, East Southcentral, and New England) was reduced at the ex~
pense of divisions gaining the schooling recipients, Divisions gaining
educational capital (in the form of people educated elsewhere) included

primarily the Pacific and Mountain Divisions., Despite large losses of

These estimates are based on benefits calculated as in Equation
(2) instead of Equation (3).
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educational capital through migration by some divisions, investment in
schooling from a divisional point of view is still profitable in all
divisions. In the West Northcentral Division where losses of schooling
benefits totaled 21,1 percent, the divisional rate of return was 11.5

percent - still a favorable rate of return.,



The

(1)

(2)

(3)

CHAPTER V

'EFFICIENCY AND EQUITY IN FINANCING

SCHOOLING INVESTMENT

aims of this chapter are to:

Develop a marginal efficiéncy of capital curve for United
States investment in schooling. This curve quantitativeiy,
relates the level of investmeﬁt to the retufns from fhe
investment;

Develop a model for the efficient allocation of ‘schooling
expenditures among U, éo Census Divisions, Thé efficiency
criterion is implemented by equating internal rates @f return

(from the national point of view) among divisionsg

Develop a model for both the efficient apd equitable alloca-
tion of schooling expenditures‘among all and within éach

Uo. S. Census Division. The efficiency criterion is the same
as in the first model. The equity criterion allocates #he :
efficient level of investment within eacﬁ diﬁision equitably
émong divisional and federal funds by realigning the incideﬁce
of direct costs to coincide with the incidence of bénefitso
Thus, in the combined efficientuequitaﬁle model, thé ﬁotai
1e§e1 of investment among division is based on the efficiency
criterion whereas the partitioning of tﬁe cotél iﬁvestment

into state and local funds (divisional investment) and

62
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federal funds (outside investment) is accomplished by
employing the equity criterion, |
The direct costs.of schooling are used in the reallocation analysis
because direct costs are the only costs which can be redistributed among
divisions. The total cost estimates employed in Chépter v includedv.
foregone earnings of students which cannot be reallocatéd among

divisions,
Marginal Efficiency of Schooling Capital

Regional direct schooling investment levels and the associated
rates 6f return are employed to develop a marginal efficiency of séhoolw
ing investment curve. As shown in Chapter 1V, rate§ of retﬁrn are
negatively correlated with schooling investmeﬁt among regions. This
suggests diminishing returns. In Equation (1), the level of direct
investment and the national rate of return for the fouf U. S, Census
Regions are felated by a linear regressiqnol Eqﬁation (1),
representing a marginal efficiency of schooling capital curve (MESC),

is as followss
R = 19,11 - 0,0119¢C (1)
R2 = 098

where R is the national rate of return to investment in a region and
C is the level of direct cost (from all sources) in that region. The

coefficient of the investment variable indicates that if United States

The rates of return by regions from a national péint of view were
calculated by employing Equation (3) in Chapter IV and are therefore
comparable to rates of return by divisions employed in this chapter.
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investment per student in any region was increased $100, the rate of
return would decline 1,19 percentage points.

The marginal efficiency of schooling capital curve (MESC), shown
in Figure 5, illustrates the relation between direct investment levels
and resulting rates of return from the ﬁational péint of vieﬁ among
regions. The MESC curve also applies to invéstment in division within
each respective fegion. The East Southcentral Division which has the
lowest level of total schooling invesﬁment per student experienced the
highest rate of return (from a national péinf of Qiew) of all divisioﬁsa
On the other extreme, the Middle Atlantip Division; whiéh invested the
most per student; incurred the lowest rate of return. The assumpﬁion in
Figure 5 is that given the sank iﬁifial,lével of schooliﬁg investment,
an additional dollarw of schooling investment in, say, New'England would
have the same effect on the rate of return as an additionai schooling
dollar in the Pacific Diviéionab While the well behavéd data and high
R® give some suﬁport to this assumption, it is feéogniéed‘tﬁat fesourqe
mobility and other preconditions for its validity are not in fact
entirely satisfied,

' The MESGC curve also aids in illustrating the effects of spillovers
of schooling benefits on the rate of return;realized by éach divisioﬁo
Divisions whose own rate of retufn falls above the’MESC curve haﬁe
gained from spillins of schooling benefits, Divisions whose.diVigional
rate of return falls below ﬁhe MESC curve have.ihcurred economic losses
from interdivisional movement of séhooling recipientss these divisions
have not been completely compensated for losses of scﬁodling benefits

through inflows of federal funds.
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To illustrate the effects of spillouts and Splliinsgof”eehooling
benefits on the rate of return‘realized from the d;viéion's point of'
view, divisional rates of return for the Pacific?andTEaStVSouthcentral

Divisions (denoted by (P)D and (ESC)D, respectively) are compared with

‘the correspondlng rates-of return from a natlonal p01nt of'v1ew ((P)N
and (ESC)V ), Comparlsons of natlonal and d1v1s10na1 rates of return
for all divisions were not made in Figure,S since;ninegsuch;eomparisons

would unduly‘complicate'the-illustrationo. The PaCifi iﬁieionfgained,

frmnsplIllns(denotedbyP’) and- the East Southcentral Division lost from'
spillauts (denoted by (ESC )), as shown in Flgure S In the Pac1flc
Division the d1v151ona1 rate of return was 2.3 percentage p01nts hlgher
than the rate of return from the nat10na1 point of v1ewo On the other
hand, the result of spillouts‘of schooling benefits;frOm’the,Eastfut
Southcentral Diﬁision nasva.divisional}rate 606.percentagéfbointeklower

than the national rate of return.
EfficiencyiModel

The eff1¢1ency model for reallocating schoollng 1nvestments -among
d1v151ons employs the conventlonal equ111brium crlterlon that returns

to investment in all uses (or locatlons) must be the sameov Here, the

relative returns among divisions are measured‘byithe internalgrate of

return from the national point of view. To*aChievéganaequal_rate'in:all
divisions, direct costs per student was set_equal'to.the'national“aver-_

age of $581‘which yiélds an internal rate of'return:of'ié}?;pereenté?

21f the rates:.of returniwere adjusted- downward for differences in-
ability and other biases, they would be somewhat in line with-rates of
return on nonschooling investments., Hence. the- rates would represent a
position in line with equilibrium for alternative 1nvestments among
uses and among schooling investments over divisions.-
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The efficiency model makes no attempt to repartition schooling invest-
ment within divisions into divisional and federal investments. Instead,
divisional costs in all divisions total $532 per student representing
again the national average and yielding an internal rate of return of
12.8 percent to each division's own investment.

Table VIII presents the reallocation of schooling investment among
divisions based on the efficiency criterion. This model reallocates
more schooling investment to divisions with high internal rates of
return and less investment to divisions with low return rates. Addi-
tional investment 1§ made in the Southern Divisions and less investment
is made in the Middle Atlantic and Pacific Divisions. The change in
investment in the Northcentral Divisions and Mountain Division was small
because the actual investment was near the national average. The great=
est percentage increase in schooling investment under the efficiency
model was in the East Southcentral Division (61.8 percent) whereas the
greatest percentage decrease in schooling investment occurred in the

Middle Atlantic Division (20.3 percent).

Efficient=Equitable Model

The efficient-equitable model combines the efficiency criterion of
the previous model with an equity criterion. This model equitably allo-
cates the efficient level of total investment within each division into
divisional and federal (outside) funds on the basis of benefits actually
realized within each divisions.

The equitable partitioning of total investment in each division
into divisional and federal investment is based on the mechanism pro-

vided by the MESC curve. The partitioning considers spillovers of



TABLE VIII

AN EFFICIENCY MODEL FOR THE REALLOCATION OF SCHOOLING INVESTMENT
AMONG DIVISIONS, 1959~60

. Investment Level

Total

Divisional : Federal ' . , Pct. Change '

Divisions Actual . Additional Total Actual Additional ~Total Total From Actual_
------ Dol. /Student ===—====- ~mw=== Dol,/Student ==~—we—u= Dol,/Student Total
. New England 590 - 58 532 74 -25 49 581 -12.5
Middle Atlantic 691 ~159 532 38 411 49 581 -20.3
East Northcentral 567 - 35 532 35 +14 49 581 - 3.4
_ West Northcentral 530 + 2 532 37 +12 49 581 +2.5
South Atlantic 397 +135 532 48 +1 49 581 +30.6
-East{:‘j\.S.quthc.ent.,‘rhl . 328 | +204 532 31 +18 49 581 +61.8
West Sauthcentral 452 + 80 532 36 +13 49 - 581 +19.1
Mountain 511 + 21 532 61 -12 49 581 + 2.5
Pacific 588 - 56 53 103 -54 49 581 -15.9

532 0 532 49 0 49 581 0.0

2The efficiency model yields an internal rate of return of 12 2 and 12, 8 percent from the national point

bf of view and the division s point of view, respectively, for investment in all divisions.

[e]e)



schboling benefits among divisions compensating divisions with net
spillouts in the form of increased federal assistance at thevexpense of
lower assistance to divisions with net spillins of schooling'benefitsa
Changes in federal assistance, under the equity criterion, are
derived below by manipulating Equation (1). The efficienﬁ levei of

total investment within division j, (C}), is found as:
c)y = 1606 - 84R" (2)

where R = rate of return from all investment in schooling in the United
States (12.2 percent). Likewise, the efficient level of divisional

investment within division j, C}, is found as:
C} = 1606 - 84R° (3)

where R® = rate of return from divisional investment in schooling in
the United States (12.8 percent). Thus, the efficient level of federal

assistance in each division, Cf, is
i = (cf - ¢}) =-84r" - R°) ()

1f there are no spillovers of schooling benefits, then:efficiéht levels
of divisional and federal investment are also equitable levels. ﬁowéver;
when spillovers of schooling benefits occur, the divisional;federai
makeup of investment must be altered to be equitable. Thg value’[(R§ -
R)) = (R" - R”)] determines the interchange of the efficient 1e§el of

. - . (o . 3
divisional and federal funds in division j to meet the equity criterione

3The quantity (R" - R°) indicates the effects of the divisional
costs relative to national cost on the rate of return in the efficient
model, The average federal cost of $49 yields a divisional rateeof retun
0.6 percentage points higher than the average national rate of return.



70

1f (Rf - Rf)::(RN - RP), the efficient partitioning of investment into
federal and'divis§ona1 funds is also an equitable partitioning. But,

if (R} = R}) > (R" - RP) then federal funds should be increased relative
to divisional funds. Thus equitable federal assistance is comprised of
two parts under the efficient-equitable model: (1) the efficient level
(from Equation (4)), and (2)'§hechange in the efficient level to yield
an equitable levgla The efficient~equitable level of federal assistance

A
to division j, CG, is:

¢ =86 [R' - RO~ [®} - RD) - ®" - R)] )

efficiency change for equity

Table IX presents investments under the efficient-equitable model,
Divisions gaining in federal assistance (relative to the efficient
quota) included all divisions except the'Pacific, Mouﬁtain, and the
South Atlantic Divisions where spillins of schooling benefits resulted
in losses of part or all federal assistance, The level of federal
assistance under the efficient-equitable model ranged from a high of
2847 percent in the West Northcentral Division to a low of =16.2 percent
in the Pacific Divisions 1In both the Pacific and Mountain Divisions,
federal assistance was negative because the equitable level of divi-
sional investment was greater than the level of total investment under
the efficiency criterion. This, of éourse, results from the great
influx of schooling benefits generated in other divisions.

From a total investment standpoint, the efficient-equitable model
dictates that a substantially larger dinvestment be made in the Southern
Divisions at the expense of investment levels in the Middle Atlantic

and Pacific Divisions. From a divisional investment standpoint,



AN EFFICIENT-EQUITABLE MODEL FOR THE REALLOCATION OF SCHOOLING INVESTMENTS
AMONG AND WITHIN DIVISIONS, 1959=60

TABLE IX

Inygg;mén; Le§e1 i ]
o Divisional ’ Federal Total Federal Assistance -
" Division Actual® Efficient? '(‘é&ﬂ%ﬁy)c Total Actual® Efficient (é‘gﬂi‘éy)" Total Actual® Efficient Actual Equitable
________ =~— Dol./Student Dol./Student =me—wee—=me—eee  Dol,/Student Pct, -

New England 590 532 - 67 465 74 49 + 67 116 664 581 11,1 20.0
Middle Atlantic 691 532 - 25 507 38 49 + 25 74 729 581 5.2 iz.i
Eest Northcentral 567 532 . -8 524 37 49 + 8 57 602 . 581 6.3 9.8
West Northcentral 530 532 -118 414 37 49 +118 167 . 567 561 6.5  28.7
South Atlantic 397 532 +17 549 48 49 17 - "445 581 10.8 5.5 "
East Southcentral 328 532 -101 431 31 49 +01 -150 359 581 8.6 25.8
West Southcentral 452 532 - 50 " 482 36 49 + 50 99 488 581 7."4 1700
Mountain 511 532 + 67 se9 6l 49 - 67 _18 512 581 10.7 - 3.1
Pacific 588 532 +143 675 103" 49 » -143 - 94 691 581 1%.9  -16.2
TOTAL 532 . 532 0 5328 4 49 "o 4% ssL-se1 8.4 8.4 -

)

3raken from Appendix A, T'al_ile_“ b N

PComputed: by Equation (3). 7

CComputed by Equation (5) i

‘dBecause of errors in founding, the eghitable values"acrosé'divisions may nét,,weight to the exact actual U, S, level.

)
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investment in the Western Divisions not only should be smaller but a
much larger share should be incurred by the divisions themselves,
yielding federal assistance negative in both the Pacific and Mountain
Divisions. On the other hand, the model dictates that the lower invest-
ment in the Northeast Divisions should be financed through substantially
greater proportions of.federal funds and less from divisional sources.
In the East Northcentral Division, the slightly higher level of
total investment should be comprised of a slightly higher percentage of
federal funds. In the West Northcentral Division, the greater toﬁal
investment was made possible through much greater federal assistance.
In the East and West Southcentral Divisions, the larger level of total
investment should come from increases in both divisional and federal
socurces but with greater percentage increases in federal funds. The
efficient-equitable model dictates that the greater investment level in
the South Atlantic Division be financed through iﬁcreases in divisional

funds onlye.

Summary

=

The analysis of this chapter considered the relative returns to
schooling investments in reallocating schooling expenditures among and
within divisions. The reallocation among divisioné, which employed an
over-all efficiency criterion, dictated that larger investments .in
schooling be made in the Southern Divisions at the expense of smaller
schooling investments in the Middle Atlantic and Pacific Divisions. The
equitable feallocati@n of the share of the schooling investment within a
N

particular division from divisional versus federal funds dictated that

more federal funds be made available to divisions which lose benefits
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from schooling investment ﬁhrough interdivisional migration. Conversely,
divisions gaining the benefits from the schooling investments of other
divisions should receive 1ess’federa1 fun&s with the Western Divisions
incurrihg an actual outflow of divisional funds because of very high

net inmigration rates of schooling benefits.

Through this chapter, the analysis has assumed that average federal
assistance among fhe nine divisions reﬁains at the actual 1959-60 level
== 8.4 percent, However, efficient and equitable level of investment
within all divisions could be accompliéhed with any level of federal
assistance., One possible model dictates that all‘schooling funds be
derived from federal sources with equal investments per student accruing
to all divisions. A model consisting of 100 percent federal funds would
not be concerned with the disassociation of schooling costs and benefits
or with differing abilities to invest in schoo}ing among regions.

This chapter then cdncludes the anélysis of two dimensions of
social investment in schooling =-- the over-all profitabiliﬁy of school=«
ing investment from a national point‘of view and the disaséociation of.
séhooling costs and benefits among U. S Cénsus Divisions. 1In the
following chapter, thé ability dimension is combined with the diménsions
of this chapter to develop an Optimal Model for financing United States

schooling investmentse.



CHAPTER VI
SUMMARY AND CONCLUSIONS

In this study three dimensions of financing United States schooling
investmentvwere analyzed: the ability to 1invest, the profitability of
investﬁeﬁt énd the geographic disassociation of costs and the resulting
benefits, The ability model of ChapterVII equalized efforts to invest
in schooling among tho nine census divisions. Effort to invest was
measured by a comparison of actual 1959-60 investment levels with com-
putéd investment levels adjusted for differences in ability, The abil=:
ity-model diotated that more investment be made by divisions. showing
less effort to invest than the national norm (Pacific, East Northcentral,
Now Ehgland, East Southcentral and South Atlantic Divisions) and iess
investment be ﬁade by divisions showing greater than a&erage efforts in
financing schooling investments (Middle Atlantic, Mountain, West
Northcentral and West Southcentral Divisions), In totai, the ability
model dictated that 2.7 percent of United States investment in schooling
in 1959-60 be reallocated among the nine divisionso

In Chapter III, the study of the dlsassoc1at10n of schooling costs
and benefits was inititated by analyzing the relatlonshlp between age
and schooling and the probability: of interdivisional mobilityo
Schooling had a.highly significant positive effect on interdivisional
mobility whéreas age, after considering the schooling=-age interaction,

was found to have an insignificant direct effect on mobility., It was

7k
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found that interdivisional mobility favored the young and well-educated.
During 1955-60, 6,2 percent of all persons between the age of 25 and 64
years changed divisién of residence,

In Chapter IV an internal rate of return of 13,0 percent was com-
puted for all 1959-60 United States schooling invesﬁments ($36.8
billion). Benefits derived from ﬁhe 1959-60 schooling investment dis=
counted at six pefcent to the year of finishing the marginal ieve1>of
schooling totaled $96.6 billion yielding a benefit-cost ratio of 2.63.
Among major schooling levels, absolute benefits per student were great=
est for college ($4763 per student) and iowest for eleﬁentary schooliﬁg
(31880 per student)., However, both the internal rate of rétﬁrn and the
benefit-cost ratio were highest for United States investment‘in elemen=~
tary schooling. The interﬁal rate of return toIUnited States inveStment
in elemeﬁtary schooling was 14,6 percent as compéred.to 1398 and 7.0‘
percent for investment in high schecol and college, respectively,

Among the four census regions, the level of investment was in=-
versely relatéd to the rate of retﬁrne In the South, where schooling
investment was lowest ($664 per student), the internal rate of return
was highest.améng all regions (14,6 percent). On-the other hand, in
the West where the investment was $1109 perbstudeﬁt, the fesulting
internal rate of return wés lowest of any region (li.O percent). A
regfession of the regional internal rates of return on regional direct
cests per stﬁdent suggested that an increase of $100 in direct investment:
per student decreased the rate of return by 1l.19 percentage pbintso

The diséssociation of schooeling costs and benefits among divisions
was studied further in Chapter IV, Divisional benefits from schooling

investment were adjusted for potential net migration rates throughout
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the expected lifespan of persons in school in 1959-60 to find the net
gains from interdivisional migration of schooling benefits. Divisions
losing benefits from net outmigration of schooling recipients realized
rates of return from their divisional investment that were lower from
their divisional than from the national point of view. Divisions
gaining in benefits resulting from inmigration realized rates of return
from their divisional investment which were greater from their divi=
sional than from the national point of view. The greatest percentage
loss of schooling benefits was incurred by the West Northcentral
Division (21l.1 percent) whereas the greatest percentage gain was reaped
by the Pacific Division (31.0 percent).

The marginal efficiency of schooling capital curve of Chapter V
has implications for the level of future schooling investment in the
United Statess. The internal rate of return to the 1959-60 level of
investment of $893 per student was computed to be approximately 12
perCEnt.l Whether United States schooling investments should be in-
creased over the 1959-60 level depends on what is the appropriate rate
of social discount. Given the constraint of the public's ability to
finance social services, the approximate social discount rate depends on
the productivity of investing in other social services. 1If six percent
is the proper (equilibrium) rate of social discount, then United States
schooling investment should be increased greatly as illustrated in
Figure 5 of Chapter V. At six percent, the equilibrium level of direct

schooling investment would total $1002 per student =- a 72,5 percent

1The internal rate of return to United States schooling investment
was computed to be 13.0 percent using Equation (2) of Chapter IV and
12,2 percent using Equation (3) of Chapter IV,
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increase from the 1959-60 level., But recent high interest rates in the
United States suggest that the discounﬁ rate of six percent for~future‘
investments is too low. A social discount rate of 10 percent may Ee
more realistice A social discount rate of 10 percent indicates that the
efficient level of direct schooling investment would be $766 per student
== an increase of 31.8 percent over the 1959-60 1eveio Because of
inflation, the amount would be considerably larger if expressed in 1970

dollars.
Optimal Model

The Optimal Model presented in Table X represents é combination of
the efficient=equity model of Chapter V and the ability model discussed
in Chapter II. Itvsummafizes the résults of the entire study. The
ability criterion equalized the percentage of personal income expended
in financing schooling investment in all divisions -~ adjusted for
differences in the percentage of the population enrolled in school, and
non=public schoocling enrollment as a percent of public school enrollment,
The efficient-equitable model first equalized the national raté of re=

turn among divisions (the efficiency criterion); then, the equity crite=

rion realigned divisional and federal investments within each division
on the basis of.thekproportioh of benefits accruing wiﬁhin the investing
division, |

The basic assumption of the Optimal Model is that schooling appro-
priations within a diyision should be geared to ability to‘invest
ad justed for ﬁet spillovers of bemefits from the invesﬁmeﬁto In come
puting optimal divisional appropriations, the ability criterion is first

implemented., These levels of divisional appropriation representing



TABLE X

AN OPTIMAL MODEL FOR THE REALLOCATION OF U, S. PUBLIC SCHOOLING INVESTMENT,
BY DIVISIONS, 1959-60

Divisional appropriations? Divisional Investment®

Under Effect Change -  ¥Fet Influx . .
Ability of Net from Actuval = freom Other Federal * Total
Criterion Soilloversc Total ) nggl : Divisions Total Investment Investment
a— - Dol./Student -

Xew England 617 - 67 550 - 40 - 18 532 49 581
viddle Atlantic 649 - 25 626 . - 67 -92 . 532 49 581
East Northcentral 584 -8 576 +11 1 532 49 581
Yest Northcentral 515 -118 397 ©  -133 +135 532 49 . 581
South Atlantic 448 . + 17 465 + 68 +67 532 49 581
Fast Southcentral> 369 . -101 268 - 60 +264 532 49 581
Vest Sottheéntral 439 - - 50 389 - 63 443 532 49 581
Mountain . 491 + 67 . 558 L+ 47 - 26 532 49 581
Pacific 501 +143 744 +156 212 £ 532 49 - 581
Total l 532 0 532 0 0 . 532 48 581

&pivisional expenditures represent schooling funds derived within the division. Divisional investment re-
present funds actually invested within the division. Expenditures and investments differ by the net influx of -
funds to the diyision with divisions haying optimal expenditures below the optimum level of investment receiving a
‘net influx of funds from diyisions where the optimum expenditure is above the optimum level of investment. The
-transfer of funds among divisions would be implemented by the federal government. Under this model average fed-
eral assistance, as defined as outside funds as a perceht of all funds, is the same as the actual level since the
average net influx is zero but with much greater variation in federal assistance among divisions. For instance,
outside assistance in the East Southcentral Divisions would total 53.9 percent of total investment. On the other-
‘hand, outside assistance to the Paciflc Diyision would comprlse -28 1 percent of the optimal investment level of
$581 per student.

_bTaken from Table II, Chapter II.

cRepresent the chaﬁge_fot equity part qf Equation (5), Chaptef V.

QL
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equal efforts among divisions, are then adjusted for the equity conside=-
rations of Chapter V. Tﬁerefore, the optimal levels of funds appropri=
ated within a division represent levels equal in "effort to invest"
.adjusted for spillovers of schooling benefits, If net spillovers éf‘
schooling benefits equal zero in a division, the ability model of
Chapter II is also an optimal model, Conversely, if actual "éffort to
invest" was equal in all divisions despite the occurrence of spiliovers,
the.equitable criterion of Chapter V would yield an optimai lével of
divisional schooling appropriations. |
The highest level of optimal appropriations by a division for

schooling was in the Pacific Division ($744 per student), representing
an increase over the actual 1959-60 appropriation level of 26,5 percent
== the largest of any division., Divisional apﬁropriations were lowest
in the East Southcentral Division ($268 per studeﬁt) under the Optimal
Model -- a décreése of 30.8 percent from the actual appropriation level,
Tﬁe West Northcentral Division's optimal le§el of schooling appropria-
tions ($397 per student) representéd a 25,1 percent decrease from the
1959-60 level. The ingrease in the Pacific Division's appropriations
results partially froﬁ underachievement in financing schooling appro-
priations based on the "effort to invest" but mainly from the large
volume of spillins of schocling benefits; On the other hand, the de~
cfease in appropriations in the West Northcéntrai Division résulted
- from overachievement on the basis of ﬁeffort to investﬁ and the lérge
volume of spillouts of benéfits from schooling investment. In total,
the Optimal Model dictates that 5.9 percent of divisiohal investment in
schooling be reallocated among divisions as compared to 2.7 perceht in’

the ability model and 4.7 percent under the efficient=-equitable model,
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In reallocating divisional appropriations under the Optimal Model, a
pool of $1.29 billion of divisional funds (representing 5.9 percent of
the $21.9 billion of division funds in 1959-60) would need to be
channeled through the fedérél government.

The efficient level of investment from all sources within each
division is $581 per student with $532 being the avérage derived from
each division (see Tablé X)e Thé average level of federal (outside)
asgistance is $49 per studeﬁt == the actuai 1959=60 level, The effi=
ciency criterion dictates that divisions.with high optimal appropria—
tions subsidize divisiqns with low appropriationso Appropriations in
the West Northcentral and all three Southern Divisions were suﬁplemented
by funds from the Northeast Divisiohs, Eaét Northcentral Division and“
the Western Divisions,.

The weak felationship between underachievement, on the basis of
"effort to invest," and net spillouts of schooling benefits provides no
support for the h?pothesis that the iack of effort to invest in school-
ing is rgiated.te the loss of benefits through spiliouts to other |
divisions» Although in four of the nine divisions (New England, East
Northcentral, Eést Southcentral, and Mountain Divisioné) there was a
positive relationship between underachievement (or‘o§erachievement) in
terms of "effort to invest" and net spillouts (or spillins)‘of schooling
benefits, over all divisions the correlation between a division's effort

to invest and spillover of schooling benefits was an insignificant .05,
Implementation of the Optimal Model

To be useful the model must help to make future public decisions

concerning schooling investments., To implement the ability criterion,
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policy makers should gear the level of appropriations by states to the
percentage of personal income spent on schooling ad justed for differ=: :
ences in the proportion of the population enrolled in school. Data are
availéble on an-annual basis by states to make the necessary
calculations,

Implementation of the spillover dimension in policy decisions is
not easily accomplished because of the lack of annual data on migration
and the dollar value of net spillovefso What is heeded is a variablé
that is available annually by states which is cleosely correlated with
net spillovers of schooling benefiﬁso Although annual migratidn data
are not available by states, it is likely that migration patterns do not
change markedly from year to year, Tﬁus, census divisional migration
vdata such as analyzed in Chapter III may be used in decisions concerning
spillovers by states. Both grdups of data are available by states
aggregated over all age-schooling groups. The investment formula can be
revised after each census,

A simpiified method can be used to predict spillovers of schooling
benefits of a state based on the state's netimigration rate. Equation
(1) relates the aggregate net migration rates (X1) of Chapter I1I,

Table IV to the effects én the divisional réte of return of.net

spillovers of schooling benefits (Y):
Y = «,283 + 0285X1, (1)
R® = .88

The value of Y corresponds with the equity adjustment of Chapter V,
Equation (5) == [(R® =« R°) = (RY = R})Jo The correlation coefficient

between Y and X; is .94 indicating a strong association between
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divisional net migration rates and the effects on divisional rates of
return from net spillovers of benefits from séhooling.

Thus, to implement the Optimal Mbdel for investing in schooling by
states, policy makers coulds

(1) Implement the ability regression in Chapter II, and

(2) Adjust the '"equal effort'" levels from the ability regression

for effect of spiliovers by implementing Equation (1) above.
The equity adjustment consists of multiplying the value Y of Equation
(1) by $84 per student as indicated in Equation (5) of Chapter V. Thus,
if a state's achiévement equals the national norm in effort to invest
but has séillouts of people yielding a negative Y of Equation (1) of 1,0
percentage point, then staﬁe and local funds from the state must be
reduced by $84 per student to be optimal,

Federal assistanée in the Optimal Model is held at the 1959-60 . -
level == 8.4 percént as a national average. To implement the model, the
redistribution of divisional funds among‘the divi§ion hnd state would be
chanﬁeled througﬁ the federal government wiﬁh divisidns and ététes
experiencing spillouﬁs of schooling Benefits gaining(funds froﬁ
divisions and states that incurred spillins.

Schooling investment in 1959-60 in the state of Oklahoma is used
to illustrate the implementation of the Optimai Mbdel as follows:

State aﬁd Local Funds

Actual (Dols, per student) ' 429
Under Ability Criterion (Dols. per student) 43yl
Effects of'Nét Spillovers (Dols. per student) -101
Optimal Level (Dols. per student) 335

Funds from Divisional Pool (Dols per student) 197
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Federal Funds (Dols. per student) ' 49

Toﬁal Investment in Oklahoma (Dols. per student) 581
The actual 1959-60 schooling investment from state and local sources in
Oklahoma was $429 per student aggregated over all levels of schooling.
The ability regression sﬁggésts that for Oklahoma's effort to invest to
be equal to the national ﬁorm, the state should have invested $436 per
student -= representing an underachievement of 1.6 percent in terms of
effort to invest in schooling. During the decade 1955-60, Oklahoma
experienced a net outmigratioﬁ rate of 4.3 percent which suggests that
Oklahoma's spillouts ofvschooling benefits result in its éwn rate.of
return being l.2 percentage points below the national r#te of refurn to
total échooling investment in Oklahoma.2 Therefore, state plus local
expenditures should bevdecreased by $101 to offset the spillouts. The
optimal level of state and local expenditpres in Oklahoma in 1959-60
wask$335v== a decrease of 22 percent from the actual level. State and
local funds in Oklahoma represent 57.7 percent of total investmént funds
under the Optimal Model.

A major technical limitation of the model is that it does not show
how to allocate schooling funds ﬁithin states, Certainly, a model which
alliocates fundé within a state derived from local an& state revenues is
worthy éf subsequent researches Aside from the technical pfoblems of
impleﬁenting the Optimal Model, the public may not Bebin favor of the

reallocation, and may choose to forego the gains for fear of losing

2This rate is taken from Bowles and Tarver and represents one-half
of the 1950-60 migration rate for all age. groups. In Equation (1) the
migration rate by divisions, (X3), included migration of 25-64 years old
only. However, the correlation between the two migration rates is
extremely high. ~



B4

local control of schoolss. And states which are to incur an outflow of
funds under such a plan may not be willing to sacrifice such funds. In
short, the political problems in implementing the plan in a period of
already great controversy over who should control the nation's schools

may overshadow any technical difficulties.
Limitations

Aside from the problems of implementing the Optimal Model, some
limitations in the basic structure of the étudy are apparent. These
limitations are émbedded in the assumptiéns used to calculate échooling
benefits and net spillovers of schooling benefits by divisions.

The 1imitétions in calculating benefits from cross-sectional data
have been discussed at length by many authofs.3 In célculating benefits
from cross-sectional data; the lifespan earning differential of persons;
receiving schooling levels k and (k=l) in 1959-60 are dictated by
differences in 1959 earnings of the two schooling levels throughout all
age groups. In other words, iﬁ is imblied that the‘dem;nd;supply rela-
tionship for all levels of schooling will remain constant at the 1959
lével throughout the lifespan of persons enrolled in school in 1959-60.
In fact, future supply-demand relationship for any schooling level or
for schooling in general may shift, resulting in smaller or larger
earning differentials than those indicated from the 1959 cross-sectional

statisticse

JFor an excellent discussion of such limitations see: Blaug,
Martin, ""The Rate of Return on Investment in Education in Great Britain,”
The Manchester School, Vol. XXXIII No. 3, September, 1965, pp. 205-261,
Although there are limitations to using cross=-sectional data, using such
data does have computational advantages over life-cycle data. Also
cross=sectional data are free from the influence of the trade cycle and
implicitly provide estimates in money of constant purchasing power,
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Although the use of cross-sectional earnings data rather than time
series data may effect the over-all rate of return to United States
schooling investment, it is not likely Eo effect markedly the relative
returns from a natioﬁal point of view to investment among regions and
divisions. However, possible deviations from the assumed static struc-
ture of net migration among divisions will effect spillovers of school-
ing benefits, énd in turn, alter the optimal divisional expenditﬁfes'
shown in Table X. Whether past and future patterns of interdivisional
andlinterstate migration coincide depends largely on future interdivi-
sional and inﬁerstate industrialization and growth. If future economic
growth favors divisions and states already wealthy, the reallocation of
.schooling investments under the dptimal Model may mot be large enough to
adequately compensate divisions and states losing schooling benefits.

If future job creation is less concentrated than in the late 1950's,
less persons, especially the young and well educated, will leave the
state or divisions after being educated. Thus, less net spillovers of
schodling benefits.will occur and less reallocation of schooling invest-
ments will be warranted, There are some indications that a policy of
less gecgraphic concentration of jobs will be adopted for ﬁhe future.
Such a national policy of job creation that reduces interstate migration
would to some extent substitute for a pplicy of redistributioﬁ of funds

for education.
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APPENDIX A
THE SOCIAL COSTS OF SCHOOLING

The social cost of séhooling is comprised of two components: direct
public expenditures (direct costs) and earnings foregone by students
(indirect costs), In this appendix these two components of total
schooling costs are calculated for U. S, Census Regions and Divisions for
the elementary, high school and college levels of schooling for the

1959~60 school year,
Direct Costs

Direct schooling costs are comprised of current and fixéd annual
public expenditures for all levels of schooling, Current expenditures
are comprised of variable costs such as teachers' salaries, free text-
books, etc., whereas fixed costs are made up of repair and maintnance,
interest on depreciation and obsolescense of school capital, Table XI
presents direct schooling costs by major level of schooling by U, S.
Census Regions and Divisions, Currént elementary and secondary school-
ing costs were computed from data of current expenditures per pupil in

average daily attendance from the Statistical Abstract of the United

States, 1962, The combined current expenditures for elementary and

secondary schooling were taken directly from the Statistical Abstract
and then divided into a separate estimate for each of the two levels by

applying the factors .93 (elementary) and 1.21 (secondary) to the
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combined current expenditures. To obtain these factors, it was esti=-
mated that one secondary school student costs as much to educate as 1.3
elementary school students, This estimate was taken from the Cost of

Education Index published annually in School Management. Using this

figure, it was possible to allocate aggregate current expenditures be-
tween elementary and secondary schooling, and obtain the adjustment fac-
tors by fin&ing what fraction'the separate averages are of the average
calculated on a combined basis. This was ﬁone for the Uhited States and

the four U. S, Regions used in Statistics of State School Systems, 1959~

ﬁgy Since the factors were approximately the same for each region and
the United States, the factors of .93 for elementary expenditures and
1,21 for secondary expenditures were used for each regidﬁiaﬁd division.,1
To obtain total expenditures per pupil in elementary and secondary
school, a charge of 10 percent of the value of school property for each
of the two schooling levels was used as the fixed cost, The 10 percent
figure includes: (1) three percent of the property value to- account for
depreciation and obsolescense,2 (2) six percent for interest chargés,
and (3) one perqent for maintenance and repair. The value of school
property by regional and divisional location is related directly to the

level of current expenditures by the following equation:

1For the actual derivation of the adjustment factors of .93 and
1,21 see: Redfern; J. Martin, Rates of Return to Investment in Schooling,
Farm and Nonfarm Sectors, (unpub. Ph,D. dissertation, Oklahoma State
University, 1970), Appendix A.

2

The three percent for depreciation and obsolescense comes from the
study by Robert Rude, "Assets of Private Nonprofit Institutions in the
United States, 1890-1948," cited by T. W. Schultz "Capital Formation by
Education," Journal of Political Economy, Vol. LXVIII (December, 1960)

_ PP. 571=583.
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Y = =59.68 + 3,05X (2)
R = .73

where:

oS
il

predicted value of school property.

X = current expenditures per pupil in ADA.

The value of school property was ﬁot available for all states in
1959-60 fherefore, Equation (1) is uéed to estimate not only all
states' value of school property, bﬁt the aggregate of states for
regional and divisional e,stimates.,3

Current expenditures for college schobiing for 1959=60 (Table XI)

were also obtained from the Statistical Abstract of the United Stétes,

1961 and 1963, Total expenditures for college schooling was calculated

by addinglio percent of the book value of grounds, buildings, equipment,
and unexpended plant funds to current expenditures. This,lo percent is
comprised of the same components in the same proportion as in the fixed
costs of elementary and secondary schooling.

The direct public expenditures for the three major levels of
schooling were divided into those that accrued to the region or division
(state and local expenditures) and those expended by the Federal
Government. Regional or divisional expenditures plus federal expendi-
tures comprise the total United States expenditure, For elementary and
secondary schooling in 1959=60, federal revenues accounted‘for L4 per=
cent of current expenditures; that is, schooling costs accruing to fhe

regions or divisions averaged 95,6 percent of the total United States

3For the data on the value of school property, see Redfern,
Appendix B.



TABLE XI

DIRECT SOCIAL COST OF FORMAL SCHOOLING BY MAJOR LEVEL OF SCHOOLING
BY REGIONS AND DIVISIONS, UNITED STATES, 195960

Northeast Northcentral South West
East West | East West . .
Total New Middle North Rorth South South South United
England Atlantic Total Central Central Total Atlantic Central Central Tctal Mountain Pacific -Sctates
Dol. /!
. Elementary .
Current Expenditures® 439 368 461 363 anz 342 264 262 216 302 406 350 426. 354
Total Expenditures
From All Sources 567 474 596 467 479 440 ‘338 336 276 3g8 523 451 550 456
From State and Local
Sources® 550 451 582 452 466 . 421 - 316 312 256 366 485 413 sn 434
. Secondary . .
Current Expenditures 571 479 - 60U 472 484 445 344 341 281 393 s28 455 554 465
Total Expenditures i,
From A1l Sources 740 619 777 610 626 575 - 442 439 361 507 684 588 17 601
From State and Local,
Sources n1 589 759 590 608 550 413 408 335 478 €33 538 666 571
College . )
Current kpen‘litln‘es 1689 2025 1563 1559 1599 1476 1404 1595 1252 1249 1520 1390 1562 1542
Total Expenditures
From All Sources® 2119 2527 1966 1966 2004 1887 1825 2053 1633 1646 1854 1754 1886 1945
From State and Local, . i
Sources 1662 1849 1592 1612 1611 1613 - 1498 1591 1411 1430 1152 © 1419 1066’ 1508
Total
From All Sources 713 664 729 591 602 . 567 7439 #45 359 488 €60 572 691 581
From State and Local -
Sources 667 590 691 .. 554 565 530 398 397 328 452 68 5n 588 532
Federal Assistance (Pct.) 6.5 1.1 5.2 6.3 6.1 6,5 9.3 10.8 8.6 7.4 13.4 10.7 14.9 8.4
ACurrent expenditures rep 93 p and 121 p of the bined expendftures for el y and dary schooling, re-

spectively, for each division, The combined expenditure figure was taken directly from: U. S. Depn'uunt of c_erce. Buresu of the Census,
The Statistical Abstract of the United States, 1962 (Washington, D. C.: 1962), Table 141.

b cutrent expenditures plus 10 percent of the value of land, buildings, equipment and unexpanded plant funds as a charge for cap~
ital ‘hich includes: 6 p for & 3p for & on and obsel and 1 p of ‘rep 5 and The value of
the fixed capital for ele y and dary achoou.ng was couputed from the regression:

Y= ~59.68 + 3.05 X
wvhere:

Y = value of fixed capital

X = current expenditures per pupil.
Basic dats for the regression was taken from: U, S. Department of Health, Education and Welfare, Office of Education, ‘Statistics of States School
System, 1959-60 (Washington, D, C.: 1960). The value of fixed capital for college schooling was taken from: U. S. Department of Commerce, Bur-
eau of the Census, Statistical Abstract of the United States; 1963, ‘l‘able 181, . .

“excludes expenditures from federal sources. Sources of el y and ohd v sehoonns' revenues were taken from U, S. Department of
Bealth, Education and Welfare, Office of Education, Digest of Educational Statistics, 1%2 (Washingtan, D, C.: 1962), ZTsble 32, Percentage
6 (Washington, D, C.: 1966), Table 107, and are for the

sources of revense for:college schooling are from: Digest of Educational Statietics, 1
1961~62 school year. = —

CA
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current expenditures, Federal assistance for college schooling aver-
aged 22,6 percent of total expenditures,4 Among regions, Federal expen=-
ditures as a percent of total expenditures aggregated over the three
major schooling levels were highest (13.4 percent) in the Western Region
and lowest (6.3 percent) in the Northcentral Region. Among the nine
divisions, federal assistance across all schooling levels ranged ffom
14.9 percent in the Pacific to 5.2 percent‘in the Middle Atlantic
Division.,

Total direct costs of schooling were highest in the Northeast Re="
gioﬁandldwést:hitheSbuthoverallwthfeeSChoolingleﬁelsa Among divie
sions, direct schooling expenditures were highest in the Middle Atlantic
and lowest in the East. Southcentral Division. Aggregated over the
three schooling levels, total direct expenditures among regions ranged
from $713 per student in the Northeast to $439 per student in the -
Southern Region. Among divisions, total direct expenditures per student
ranged from $729 in the Middle Atlantic to $329 in the East Southcentral
Divisiona Direct expenditures for the United States totaled $354, $465,

and $1542 per elementary,: high school, and college student, respec~

Federal expenditures ¢omprised 8,4:pércent of the total direct - .

schooling expenditures in the United States in 1959~60.

4College expenditures from federal sources were calculated by using
the percentage of total educational and general income represented by
funds from the Federal Government in 1961-62 including research and
other funds. Data for this calculation from: U, S. Department of
Health, Education and Welfare, Digest of Educational Statistics, 1966
(Washington, D. C.: 1966), Table 107,
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Indirect Costs

Indirect costs of schooling are comprised on earnings foregone by
students plus the private costs of school supplies, tuition, etc. Here,
private costs were assumed to be equal to student earnings (earnings 222
foregone by students) and foregone earnings by students‘were taken as
equal to the earnings of people not enrolled‘in school of the same age
and previous schooling level, The foregone earnings of students are
computed from the age~earnings profiles of Appendix B, Table_XV and
represent the mean value of wages and salariés plus selfe~employment ine
come of people not enrolled in school within the same age=previous
schooling bracket of the student in question.

The validity of the assumption that private costs of schooling are
equal to the part-time earnings of students during school and summer and
vacation earnings varies with the level of school. This assumption, in
effect, implies that there are no private costs of schooling for the
first six years since earnings are considered to be zero (data is not
available) before age 1465 Certainly private/costs of books and=
supplies, although small in relation to total secial costs, do exist but
estimates of private costs by regions and divisions are difficult, if
not impossible, to obtain, As Hanoch points out, the private costs of
schooling and average earnings of students do move in the same direction
as the level of schooling increaseso6 This is in itself some small
consolation for the assumption. However, a conclusion that the absolute

magnitudes of the part—-time earnings of students and the private costs

5The ages at entry into each schooling level and the workforce are
those used by Hanoch; p. 315,

6Hanoch, Po 320,
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of schooling are equal throughout all schooling levels is more diffiecult
to reach.

The assumption that foregone earnings of students are equal to the
earnings of non=students within the same age and previous schooling
group abstracts from differences between student and non=student groups
in factors associated with earnings such as I.Q. and family background,
In short, the assumption that private schooling costs are equal to part=
time earnings of students tends to underestimate private schooling costs
in the elementary grades,‘whereas the assumption that earningsvfofegone
by students are equal to the earnings of nonestudents tends to under=
estimate the foregone indirecf costs of schooling.

Table XII presents esfimates of the indirect c§sts of schooling by
major level of schooling for each region and division., The indirect
costs for all divisions within a given region are assumed to be equal
since earnings data were not available to compute divisional égesvﬁr
earnings profii?so Therefore, the age-earnings pfdfilés by U; S. Census
Regions are as;;@ed to apply to all divisions‘within the particular
region, Indirécﬁ costs were highest over all schooling levels in the
Northeast ($3962 a.nd lowest in the South ($225). For the United States,
average indirecﬁ éOStS9 in the form of foregone earnings, were $312 per

"~ student, ‘:§a
Table XITI ﬁfeéents total schooling costs (direct plus indirect
expenditures) by £ggions and divisions and distinguishes regional and
divisional costs (s£ate and local expenditures plus all indirect costs)
from total costs frdm all sources., Total §osts rénged from $1125 per

student in the Middlé Atlantic Division to $584 per student in the East

Southcentral Division., Average total costs per pupil in the "= 7w’



TABLE XII

DIRECT SOCIAL COST OF FORMAL SCHOOLING BY. MAJOR LEVEL
OF SCHOOLING BY REGIONS AND, DIVISIONS
UNITED SEATES 1959-60

sand Samgle of the 1960 Census of Population (Waahington, D. C.:

Elementary. Secondary _College Total
| Dol./Student
* Noxtheast 81 813 2088 396
Northcentral 80. 578 2073 314
South - 60 432 1638 225
Vest 88 661 2074 364
United States 75 603 1959 a2
Sources U, S, Department of Commerce, Bureau of the Census, One-In—One Thou~-

T 1964).
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TABLE XIII

TOTAL COSTS OF FORMAL SCHOOLING BY REGIONS AND DIVISIONS,
' UNITED STATES, 1959-~60

Total . Per Pupil

Federal
Region and Division United United : Assistance as Percent
States Divisional States Divisional of Total Cost
_____ Mil. Dol. : DOle Pct.
Northeast 10584.0°  10138.1 1109 1063 4.2
New England : - 2452.8 — 2281.6 1060 ‘ 986 7.0
Middle Atlantic : 8131.2 7856.5 1125 1087 3.4
Northcentral 10762.1  10322.4 905 : 868 ' 4,1
East Northcentral 7607.9 |, 7300.6 916 879 4.0
West Northcentral 3154.2 3021.8 881 - 844 4,2
South 8788.6 8253.2 664 . 623 6.2
South Atlantic 4110.5 3816.0 670 -7 622 7.2
East Southcentral 1757.9 1664.6 584 . 553 5.3
West Southcentral 2920.2 2772.6 713 677 5.0
West 6616.1 6021.8 1024 932 9.0
. Mountain : o 1592.4 1488.6 936 875 6.5
Pacific . 5023.7 4533.2 1055 : 952 3 9.8
United States ' B 36750.8 34735.5 893 844 5.5

Source: ' U. S, Department of Commerce, Bureau of the Census, Statistical Abstract of the United
States 1962 (Washington, D, C,: 1962); U, S. Department of Health, Education and Wel-
fare, Office of Education, Digest of Educational Statistics, 1962 and 1967 (Washington,
D. C.: 1962 and 1967) and One-In-One Thousand Sample of the Census of Population, 1960
(Washington, D, C,: 1964),

fe] %
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United States in 1951 was $893 comprised of 35 percent indirect costs
and 65 percent direct costs. Federal assistance as a percent of total
costs was highest in the Pacific Division (9.8 percent) and lowest in

the Middle Atlantic Division (3.4 percent).,



APPENDIX B

SUPPLEMENTAL TABLES
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TABLE XIV

ENROLLMENT BY LEVEL OF FORMAL SCHOOLING,
BY REGIONS AND DIVISIONS, 1960

Years of Schooling

Region and Elementary High School College Total
Division ©1-4 5~7 8 1-3 4 1-3 4
: ~ Thousand - ’

Northeast : 3412.2 2393.2 755.3 1760.0 578.8 514.5 127.7 - .9541.7
New England 824.0 578.0 182.4 417.3 137.2 140.3 34.8 2314.0
Middle Atlantic 2588.2 1815.2 572.9 1342,7 441.6 374.2 92.9 7227.7

Northcentral 4391.3 3207.9 875.4 2021.7 664.4 585.7 139.6 11885.9
East Northcentral 3093.7 2259.9 616.7 1388.9 456.4 ©395.7 94.3 . 8305.6
West Northcentral 1297.6 947.9 258.7 632.8 208.0 190.0 45.3 3580.3

South : ' 5123.9 3507.1 978.2 2285.6 657.3 556.8 131.6 13240.5
South Atlantlc 2378.0 1627.6 454.0 1063.2 305.7 247.9 . 58.6 6135.0
East Southcentral 1178.0 806.3 224.9 511.1 147.0 115.5 27.3 3010.1
West Southcentral 1567.9 1073.2 299,3 711.3 204.6 193.4 45.7 -4095.4

West 2421.2 1643.2 492.0 1027.2 390.3 403.1 86.1 6463.1
Mountain 647.9  439.7 131.7 262.0 99.6 99.2 21.2 1701.3
Pacific 1773.3 . 1203.5 360.3 . 765.2 290.7 303.9 64.9 4761.8

United States 15348.6  10751.3 3100.9 7094.5  2290.8 2060.1  485.0 41131.2

Source: U S. Department of Commerce, Bureau of the Census, Census of the Population, 1960, Vol. I,
Characteristics of the Population, Part I, U. S. Summary (Washlngton, D. C., 1962), Tables
240 and 114, .

10T



TABLE XV

AVERAGE EARNINGS BY AGE AND YEAR OF SCHOOL COMPLETED,
TOTAL POPULATION, 1959

102

Years of School Completed

65-74

2,535

Age - Elementary High School . College
0 14 57 8 1-2 4 1-3 %
~Northeast-
14-152 8 136 350
16-17 11 181 467 725
. 18-19 490 1,211 1,155 1,046 1,081 .
20-21 921 1,393 1,719 = 1,435 1,510 1,972 o -
22-24 926 1,425 1,920 1,977 1,991 2,297 2,556 = 3,593
. 25-29 1,054 1,592 2,120 2,317 2,368 2,427 2,912 4,527
30-34 - 1,118 1,833 2,382 2,765 - 2,783 2,870 3,626 = 5,361
35-44 1,350 2.070 - 2,492 2,836 3,026 3,090 4,017 6,321
45-54 1,433 1,857 2,366 2,713 3,049 3,210 4,380 - 6,585
55-64 1,048 1,329 © 1,930 2,185 2,774 2,970 4,068 6,588
65-74 760 912 1,355 1,502 2,034 2,210 3,479 6,255
~Northcentral—-
14-152 65 73 386
16-17 86 97 514 513 _ :
18-19 484 129 671 839 776 - _
20-21 563 1,451 1,165 1,362 1,372 1,980 - o
22-24 963 2,337 2,040 - 2,061 2,008 2,378 2,461 - 3,382
-25~29 884 2,687 2,407 2,396 2,442 2,531 - 2,811 - 3,977
30-34 1,220 2,331 2,539 . 2,506 2,910 2,863 3,757 5,182
35-44 1,280 2,201 2,663 2,611 3,090 = 3,079 4,139 6,053
45-54 . 1.380 1,963 2,407 2,480 .~ 3,151 3,214 - 4,243 = 6,372
55-64 947 1,273 1,820 2,019 2,852 3,102 3,700 - 5,570
65-74 664 861 1,199 1,324 2,215 2,448 2,831 4,334
~South-
14-152 58 167 293
16-17 77 223 390 343
18-19 179 531 606 562 740 ‘
20-21 391 - 783 954 876 1,016 1,514 - . -
22-24 509 1,010 1,334 1,295 1,426 1,941 2,160 = 3,181
25-29 679 1,203 1,517 1,680 1,791 2,211 2,841 3,741
30-34 747 1,39 1,684 1,926 2,243 2,585 3,472 4,488
35-44 864 1,339 1,720 1,978 2,384 2,841 3,847 - 5,218
45-56 - 800 1,203 1,638 1,896 2,343 2,935 : 3,896 . 5,309
5564 547 860 1,326 1,592 1,969 2,777 3,403 4,716
301 565 878 1,174 1,449 2,009 2,911
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TABLE XV (Continued)

Years of School Completed

Age Llementary High School College
0 1-4 5=7 8 1-3~ 4 = 1-3 )
—Weﬁt:-b
14-152 120 205 407
16-17 160 273 542 574 -
18-19 403 606 731 732 : 890
20-21 718 1,019 1,223 1,250 1,386 1,899 N
22-24 802 1,328 1,601 1,799 2,025 2,386 2,892 3,501
25-29 1,123 1,634 1,986 2,375 2,571, 2,624 3,268 4,187
30~34 1,699 1,836 2,263 2,874 3,137 3,124 3,838 5,186
35-44 1,292 1,900 2,457 3,067 3,285 3,419 4,302 5,601
45=54 1,157 1,758 2,503 2,889 3,200 3,485 4,326 5,653
55-64 . 872 1,316 1,897 2,238 2,666 3,175 3,969 4,768
739 877 1,317 1,525 1,864 2,142 2,618 3,451

65-74

aRepresents 75 percent of the income of the 16-17 year age group.

bEarnings figures through age group 25-29 years for the three lowest
schooling groups are based on the adjusted income of eight years of educa-

tion.

These data hold the same relationship to eight years of education

for the corresponding age group as do the U, S. earnings data.

_ Source: U, S, Department of Commercz, Bureau of the Census, One-In~One

Thousand Sample of the 1960 Census gg'Population. (WasﬂzgétOn,

D. C.:

1964).



TABLE XVI

NET MIGRATION RATES OF THE POPULATION 25-64 YEARS OF AGE,
BY DIVISIONS, 1955=60

Age Years of Schooling
Elementary High School College Total
0-4 5-7 8 1-3 4 1-3 4
-New England~-
25-29 1.42 .70 23 - .60 - .68 -3.50 -7.62 -1.82
30-34 77 .06 -~ .64 -1.10 - .88 - .19 -2.08 - .90
35-39 .71 - .06 - .74 -1.03 -1.06 - .73 - .73 - .71
40-44 41 - .51 - .80 -1.04 -1.23 -1.10 - .97 - .84
45-49 .78 - .36 - .70 -1.05 - .92 ~-1.04 - .03 - .74
50-54 .11 - .30 - .86 -1.20 ~1.08 - .89 - .18 - .81
55-59 « -~ ,24 - ,41 -~ .86 -1.03 ~1.55 - =1.07 - .83 - .92
60-64 = ,93 - .93 - ,91 ~-1.26 -1.82 -1.98 - .94_ -1.21
Total - .07 - .34 - .74 =1.04 -1.06 -1.30  -1.62 - .97
-Middle Atlantic-
25-29 1.47  2.37 .79 - .15 -1.05 -1.93 - .29 - .53
30-34 .95 .35 =~ .46 ~1.48 ~2,21 -3.50 -1.48 -1.70
35-39 .75 41 - .81 -1.40 -2.16 -2.95 -2.53 ~1.71
40-44 97 - .27 - .80 -1.30 ~1.85 -2.35 -2.38 -1.46
45-49 .58 -~ .36 - .93 -1.38 -2.02 -2.27 -2.16 -1.35 |
50-54 -~ .29 - 48 - .96 -1.32 -1.88 -2.09 -1.88" -1.24
55-59 - .64 - .82 -1.19 -1.76 -2.33 -2.29 -1.96 ~1.46
60-64 -~ .95 ~-1,21 -1.83 ~-2.66 -2.24 -3.57 -3.25 -2.05
Total = .14 = .37 =-.98 =-1.35 -1.95 -2.67 -1.85 -l.44
-East Northcenﬁral—_
25-29 4.73 4,72 2.87 .66 1.50 2.16 .61 1.59
30-34 2.41 .70 .05 -1.68 ~-1.88 ~2,82 -2.45 ~1.56
35-39 1.56 .60 -~ .56 -1.86 -2.15 ~3.11 -3.28 -1.84
40-44 1.56 .39 - .55 ~1.49 -1.93 - =2.76 ~2.45 -1.46
45-49 1.45 .22 - ,64 -1.35 -1.84 -2.54 -1.71 -1.21
50-54 46 - .37 - .89 -1.59 -2.06 ~2.22 -1.51" ~1.31
55-59 .03 - .67 -1.18 ~1.98 =2.44 -2.71 . -1.98 -1.51
60-64 - .52 -3.19 -1.79 ~2.74 -3.62. -3.07 -3.39 ~2.48
Total .81 - .34 - .68 -1.42 ~1.45 -2.03 -1.93 -1.20v
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TABLE XVI (Cont inued)
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Age Years of Schooling :
Elementary High School College Total
0-4  5~7 8 1-3 4 1-3 4
-West Northcentral-
25-29 -1.01 -2.70 ~2.88 ~4.25 -2.52 -4.96 -8.88 -3.89
30-34 = .33 =-2.32 =-2.92 -3.87 - =3.92 -5.36 ~7.37 =~4,20
35-39 ~1,40 -2.33 =2,41 -3.53 ~3.29 -4.21  =6.72 =-3.54
40-44 =-1,13 =1.43 -1.99 -2.96 -2.85 -3.39 -4.96 -2.77
45-49 - .88 -1.09 =1.50 ~2.42 -2,53 -3.04 -3.39 -2.18
50-54 - .66 =~1.32 -1.37 ~1.88 -2.24 -2.95 -3.02 -1.90
55-59 = .39 =1.30 =-1.17 ~2,06 -2.15 -2.29 -2,39 ~1.62
60~-64 =~ .88 <=4.,64 =-1.19 -1.77 -2.48 -2.98 ~2.36 -2,28
Total = .78 =2.22 =1.73  -2.94 . =2.92  =3.85  =5.68 = =-2.86
. -South Atlantic-
25-29 - .57 =1.02 =-2.3% -1.32 . ~1.16 ~2.63 -1.31 ~1.41
30-34 - .11 - .37 - .04 1.09 2.78 2.79  1.88 1.39
35-39 - .20 - .51 .87 1.95 3.19 3.76 3.12 1.86
40-464 - .14 .10 1.42 2.41 3.73 3.93 3.51 . 2,10
45-49 -~ .09 17 2,48 2.87 4.20 4.15 3.32 2.19
50-54 .05 .56 3.61 3.57 5.48 4.70 3.66 2.67
55=-59 41 1.32 5.38 . 5.38 7.70 5.80 - 4,07 " '3.60
60-64 1.11 2.85 9.26 8.71 11.42 8.70 8.10 5.94
Total .15 .36 2.62 2.21 3.15 3.21 2.60 t, 1.98 .
-East Southcentral-

2529 - =4.34 ~6.10 <-6.24 -5.33 -5.07 -7.03 =13.07 v—6.18r
30-34 -3.14 =2.73 =3.40 ~2.70 -2.54 -2.62 - -5.94 . =3,04
35-39 -1.96 -2.08 -2.28 -2.19 -1.37 ~2.04 -2.91 ~ '=2.00
40-44 =2.16 =-2.17 -1.99 -1.54 - .89 ~2.18 ~3.66 ~1.84
45-49 -1.87 -1.92 <1.64 -1,25 - .97 -1.11 =2.47 . -1.56
50~54 =115 -1l..22 -1.29 -1.04 -1.36 -1.25 -1.97 =1.25
55-59 -1.10 -1.13 =~ .91 - .78 ~=1.24 ~1.72 ~ .84 - =1.06
60-64 - .78 =1,05 - .80 - .60 - .87 - .74 -.21 - -.81 -
Total =1.77 =2.16 22,20 . =2.75 '-2.36

-2.22

-4.99"



TABLE XVI (Continued)

Age | ' _Years of Schooling

Elementary High School - College Total

0-4  5-7 8 1-3 4 1-3 4

-West Southcentral=-

25-29 -3.36 -2.88 =3.35 -3.16 =4.15 =5.98 -8.25 =4.39

WwWw~NuUhbovN O
PO ODUON
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30-34 =2.74 -1.,58 =1.76  =1,22 - .31 -1.53  -3.99 . -1.49
35-39 ~-1.98 =1.19 =106 - .97 - .23 ~ -1,51 -2.10 -1.05
40-44 ~1.62 =1.08 - .65 - .45  ~1,22 -1.25 -1.81 -1.06
45-49 -1,26 =~ .80 ~ .80 =~ .58 - .43 - .81  -1.65 - .80
50-54 =1,01 =~ .46 = .52 - .30 = .07 - .37 - .69 - .46
55-59 - .82 - ,18 =~ .03 .00 ©.08 .15 - .40 - .20
60"6‘0 - . 43 ' . 02 - 14 . 08 v . 14 ° 13 006 - . 02
Total =l.44 = .91 =- .87 =-.98 -l12  ~-L.86 =3.17 -1.31
-Mountain-
25-29 .33 .96 2.33 4.16 , 4.80 9.54 5.92 5.
30-34 .56 1.97 5.66 6.93 7.96 7.80 5.93 6.
35-39  1.92 = 3.62 5,02 6.94 7.44 7.32 6.92 6.
40~44 2,39  3.14  4.21 4.98 6.40 5.16 5.15" 5.
45-49  1.59 2,08 4.62  4.94 5.28 4.46 4042 4,
50-54 21 1.72 4,30 0 4.49 . 4.58 3.33 3.85 3.
55-59 1,07 1l.59 3.66 3.26 . 4.28 4.72 ' 4.1 3.
60~64  l.44 2,80 3.82 3.08 4.28 3.63 3.37 3.
Total  1.19 2,24 4,22 5.10 6.08 6.26 5.36 5.05
» -Pacific-

25-29  13.33 14.54 11.83 8.95 6.95 9.41 - 23.77 10.37 
30-34 10.19 . 9.55 8.93 8.28 7.83 7.95  12.94 - 8.80
35-39 7.94 ¢ 7.24 7.99 7.11 6.01 5.56 8.91°  6.75
40-44 7.02 © 6.10 6.42-  5.47 4.65 4.94 6.20° . - 5.34"
45-49 4,87  5.11 4.86 4.20 3.51 4.15 . 4,91 4.22
50-54  4.60 4.21 4.01 3.38 3.09 3.87  3.75 . 3.67
55-59 3.70 . 3.80 3.24 3.19 3.00 3.11 3.64 3.31
60-64 3.79 13.14 3.38 3.05 3.32 3.30 - 3.72 - 4,81
Total 5.67 7.25 5,38 5.76 5.30 5.77 9.65 6.07

1.00].

Source: U, S, Department of Commerce, Bureau of the Census, Census of
Population; 1960, Subject Report, Lifetime and Recent Migra~
tion, PC(2)2P (Washington, D. Cut 1964), Table 8, :

8Net migration figures represent [(1960 population/1955 popuiﬁtion)-



DIVISIONAL MIGRATION ADJUSTMENT FACTORS FOR REGIONAL

TABLE XVII

AGE-EARNINGS PROFILES, 1959
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Years of Schooling

Elementary High School College
Age 1-4 5-7 8 1-3 4 1~-3 4
-New England~
14-15  1.0001 1.0006 '
16-17 1.0003 1.0018 1.0014
18-19 1.0005 1.0030 1.0042 .9981
20-21 1.0008 1.0048 1.0081 .9927 <9964
22-24 1.0014 1.0084 .1.0156 +9822 «9892 .9966 .9945
25-29 1.0100 1.0138 1.0196 .9751 .9814 49658 +9489
30-34 1.0201 1.0169 1.0167 .9661 .9732 .9506 . 9059
35-44  1.0291 vl.OlSl 1.0066 .9512 .9581 . 9408 -+9060
45-54 1.0391 1.0101 .9916 . 9297 +9366 .9223 .9135
55~64 1.0371 1.0006 .9751 .9072 .9096  .8978 »9035
65-74 1.0251 +9876 ,9571 . 8842 . 8756 - +8678 . 8855
-Middle Atlantic-
14-15  1.0001 1.0001
1l6-17 1.0003 1.0003 1.0003
18-19 1.0005 1.0005 -1.0009 »9995
20-21 1.0008 - 1.0010 1.0024. .9974 .9978
22-24 1.0014 1.0022 1.0060 .9926 .9934 09936 ‘.9956
25-29 1.0103 1.0167 1.0120. .9901 . 9849 .9790' .9916
30-34 1.0218 - 1.0282 1.0125 .9778 .9675 . 9504 . 9814
35-44 1.0341 1.0301 1.0027 .9565 .9087 ©.9074 - . 9509
45-54 1.0441 1.0266 .9852 »9295 . 8382 . 8569 . 9059
55-64 1.0411 1.0126 .9607 . 8990 « 7907 . 8074 | °8699
6574 . 1.0321 .9926 .9307 . 8650 . 7347 . 7514 .8179



TABLE XVII (Continued)
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Years of Schooling

Elementary High School Collepe
Age 1-4 5-7 8 1-3 4 -3 4
-East Northcentral=-
14-15  1.0013 1.0005
16-17  1.0039 1.0015 1.0010 _
18-19  1.0065 1.0030 1.0030  1.0021
20-21  1.0098 1.0043 1.0051  1.0075 1.0034
22-24  1.0158 1.0067 1.0099  1.0141 1.0136  1.0047  1.0045
25-29  1.0463 1.0357 1.0286  1.0213 1.0260  1.0141 1,008l
30-34  1.0797 1.0587 1.0403  1.0140 11,0209 ~ 1.0317 9958
35-44  1.1048 1.0665 = 1.0355 .9959  .9935  1.0235  .9575
45-54  1.1298 1.0705 1.0230 .9699  .9540 .9705 29130
55-64  1.1368 1.0505 1.0010  .9319  .9090 .9185 .8705
65-74  1.1318 1.0125  .9720  .8849  .8580 . 8615 .8175
~West Northcentral-
14-15 .9983  ,9952
16-17 .9749 . 9856 9962
18-19 .9915  .9760  .9886 .9936
20-21 .9866  .9623  .9778 .9754 ©  .9882
22-24 .9770  .9356  .9568 .9400  .9528 .9845 9771
25-29 .9678  .9105  .9324 .9027  .9260 -9235 9240
30-34 .9620  .8859  .9034 .8626  .8626 . 8714 . 8445
35-44 .9483  .8577  .8703 .8152  .8470 .8120 . 7566
45-54 .9283  .8267  .8373 . .7617 .7930 L7440 L6661
55~64 .9148  .7852 - .8143 . .7212  .7460 .6930 .6106
65-74 .9028  .7262. . .7913  .6832 - .7000 .6510  .5636
. -South Atlantic-
14-15 .9998  .9995
16-17  .9994  .9985  .9964 |
18-19 .9990  .9975  .9892 .9970
20-21 .9978  .9968  .9839 .9925  .9979
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TABLE XVII (Continued)

Years of Schodling

Elementary High School ‘ College
Age 1-4 5=7 . 8 1-3 4 1-3 o4

-South Atlantic (Cont.)-" :
22=-24 <9948 .9962 .9788 ~ .9895 .9916 .9979 .9983
25-29 9909 -.9900 .. .9630 +9802 .9826 .978L  .9905
30-34 .9877 9839 +9533 .9816 +9945 .9851 +9967
35-44  1,0287 .9805  .9646 1.0080 1.0400 1.0352 1.0373 -
45-54 1.0467 .9820 1.0066 :1.0620 1.1230 ©1.1177°  1.1053
5564 1.0562 1.0060 = 1.1101  1.1645 11,2670 1.2342 1.2008
65-74 1.0712 1.0470 11,2561 1.3055 ° 1.4580 1.3792 1.3218

-East Southcentral-

14-15 - .9910  .9890

16-17 .9730  .9670  .9887

18-19  .9550  .9450 9661  .9886

20-21 .9275  .9114  .9316 ~ .9536  .9770

22-24 .8720  .8436 - .8620  .8828  .9080 L9713 L9479
25-29 .8274  .7844  .8013  ~.8271  .8547  .8716  .8696

30-34 . 7911 « 7438 <7742 | . 7895 .8192 . 8278 . 7829
- 35-44 « 7580 +7120 7518 » 7602 .7980 . 7964 <7274

45-54 . 7225 «6755 .7163 .7302 «7755 .7639 6729
55-64 .6985 .6490 . .6933 7122 » 7535 - +7399 .6454

65-74 .6805 «6270 +6763 .6992 + 7325 « 7149 . 6344

-West Southcentral-

14-15  .9952  .9969

16-17  .9856  .9907  .9971

18-19 9760  ,9845  .9913 9967

20-21 9628  .9761  .9844 9877 .9935 o

22-24  .9376- .9602  .9684 -  .9706  .9740  .9892 .- .9816
25-29  .9088  .9378  .9433  .9460  .9426  .9316  .9486

30-34 .8787 9168 .9200 .9262 .9242 . +8983 .8916
35-44 .8497 « 8994 .9024 .9144 - .9150 . 8836 « 8561



TABLE XVII (Continued)

110

Years of Schooling

Elementary High School College
Age 1-4 5-7 8 1-3 4 1-3 4
=West Southcentral (Cont.)=
45-54 . 8202 +8824 . 8849 +9034 +9045 .8691; . 8251
55-64 . 8022 « 8754 *.8774 . 8989 .9010 .8621 : .8111
65-74 . 7892 8734 «8754 +8979 +8990 8379 . .8061
=Mountain=-
14-15 1.0017 1.0031
16-17 1.0051 1.0093 1.0058
18-19 1.0085 1.0155 1.0174 1.0070
20-21 1.0121 1.0221 1.0298 1.0220 1.0095
22=-24 1.0178 1.0326  1.0496 1.0460 1.0380 1.0098 1.0084
25-29 1.0215 1.0418 1.0703 1.0789 1.0763 1.0867 1.0438
30-34 1.0260 1.0573- 1.1136 1.1366 1.1432 1.1717 1.1031
35-44  1.0497 1.0991 1.1822 1.2235 1.2440 1.2654 1.1869
45-54 1.0802 1.1521 1.2638 1.3300 1.3620 1.3669 1.2879
55-64 1.1017 1.1931 1.3458 1.4085 1.4525 1.4474 1.3664
65-74 1.1267 1.2371 1.4208 _1.4715 1.5355 1.5304 1.4414
~Pacific-
14-15  1.0214 1.0274 5
16=-17 1.0642 1.0822 1.0203
18-19 1.1070 1.1370 1.0609 1.0218
20-21 1.1686 1.2158 1.0990 1.0845 1.0376
22-24 1.2892 1,3700 1.2133 1.2072 1.1504 1.0409 1.0685
25-=29 1.4092 1.5087 1.3225 1.3018 1.2297 1.1791 1.2110
30-34 1.5032 1.6242 1.4233 1.3871 1.3046 1.2644 1.3837
35-44 1.6190 1.7289 1.5314 1.4831 1.3895 1.3487 1.5110
45-54 1.7415 1.8419 1.6484  1.5836 1.4860 1.4362 1.6300
55;64 1.8260 1.9729 1.7259 1.6521 1.5605 1.5032 1.7105
65-74 1.9000 2.1419 1.7919 1.7141  1.6235 1.5672 1.7845

aHigration factors were computed as y in Equation (4) in Chapter
IV. Factors for 1-4 years of schooling were used to adjust the age-
earnings profiles of persons with no schooling: as well as the profile
for persons with 1-4 years of schooling.
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