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ABSTRACT

The development of a set of social indicators with
which to assess interregional differences in the quality of life in
the United States is the goal of this report. Prompted by the
observation that there are increasing signs of discontent with the
continued use of traditional measures of economic, political, and
social progress—-per capita income and gross national product-Mr.
Wilson states the national income and product accounts were not
conceptually designed to measure changes in our total socio-economic
environment. For these reasons it is imrerative the new frontier of
social indicators be explored. The concept of social indicators as
aggregate or representative welfare measures is presented and the
procedure for developing them is reviewed. States are selected as the
geographical unit of analysis and the general areas of social conhcern
for which social indicators were developed follows recommendations of
the Commission on National Goals (1960) : individual status,
individual equality, state and local government, education, economic
growth, technological change, agriculture, living conditions, and
health and welfare. Problems of weighting the statistics are
discussed together with evaluation of the data. Education and
equality of racial opportunity are analyzed at length with numerous
tables showing relevant statistics. References are included. {BL)
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QUALITY OF LIFE IN THE UNITED STATES--
AN EXCURSION INTO THE NEW FRONTIER OF SOCIO-ECONOMIC INDICATORS

by John Oliver Wilson

I. ZINTRODUCTION

Since the acceptance of Keynesian economics and the subsequent
development of a system of national income and product accounts, the eco-
nomic measures of gross national product and personal income have rapidly
assumed the trappings of sacrosanctity. As one economist has stated,
"While there are other individual and social objectives, at least as im-
portant as making money, money income provides the principal measure of
performance of the urban economy.”éy Whether our consideration is the
urban, state or national economy, per capita income has been readily ac-
ceptzd as an appropriate measure of economic and social progress.

There are, however, increasing signs of discontent with the con-
tinued use of these traditional measures of economic progress not only as -
measures of economic progress, but also as measures of political and social
progress. Raymond Bauer has succinctly summarized this discontent in his
statement: "For many of the important topics on which social critics
blithely pass Jjudgment, and on which policies are maede, there are no yard-
sticks by wnich to know if things are getting better or worse."/ Yet
changes in our current attitudes are increasingly evident. The crisis in
our citieg has demeonstrated, if nothing else, the urgent need to broaden
cur concern So include all aspects of the gquality of life in our urban
centers. The Federal Space Agency recognized several years ago the need
10 assess more precisely the conditions in our total society. The first

;/ Wilbur R, Thompson, A Preface to Urban Econcmics (Baltimore: Johns
Hopkins Press, 1965), p. 61.

g/ Raymond A, Bauer, ed., Social Indicators (Cambridge: The M.I.T.
Press, 1866), p. 20.
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Social Report of the Presideni is now being prepared, and there is in-
creasing discussion of the need to establish a President's Council of
Sccial Advisors akin to the present Council of Economic Advisors .2

Economists have long been aware of the many limitations of our
current economic yardsticks. The problems of imputation, price indexes,
and valuation of government output are well documented. And, when the
economic measures are used for purposes other than evaluation of strictly
economic conditions, the limitations become not only structural but also
conceptual. The national income and product accounts were not conceptually
designed to measure changes in our total socio-economic environment. Yet
their misappropriation te this use has been an error more of omission
rather than of commission. For lack of anything better, social scientists,
politicians, and the general public have resorted to the use of those
quantitative measures currently available; measures that are either ad hoc
or were designed for other purposes.

Ad hoc comparisons, using only a select number of social and
economic indicators, make little effort to justify either the selection
or weighting of the given indicators. Other comparisons are based on such
readily available economic indicators as income produced and personal in-
come, or on measures of tax effort and fiscal capacity. But even these
latter attempts are subject to a number of defects when making general
comparisons among different regions in the nation.

§7iThe federal government and the academic community are increasingly ex-
pressing their concern over the lack of sufficient measures with
which to assess our socio-economic environment. Several years ago,
NASA became a piloneer among government agencies in acting upon its
concern with the impact of space exploration on society in general.
The result of this concern was a volume =2dited by Raymwond A. Bauer,
Social Indicgtors, op. cit., which has received widespread considera-
tion by the national leaders in the United States, France, India,
Canada, and England. This volume, plus two issues of the Annals of
the American Academy of Political and Social Science, published in 1967,
represent the major published contributions in this relatively new
area. The U.S. government has tesken more than passive interest in
developing social accounts, and in July of 1967, the Office of
Assistant Secretary of Social Indicators, Department of Health,
Education, and Welfare, was established with the purpose of preparing
the first Social Report of the President.
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First, such indicators tend to overemphasize the guantifiable
characteristics of the regions relative to those characteristics--largely
social and political--that are nonquantifiable. There is no measure, for
erzample, of the importance of the effects of equal economic, political,
and social opporiunities on the general level of social well-being. ZEn~
forced open-housing statutes and racially balanced schools do not require
large economic expenditures, yet their importance for minority groups in
the large urban areas is readily apparent. Quite clearly, the importance
of many of the facets of our environment cannot be represented by data on
income or expenditure levels alone.

Second, the fiscal indicators fail tc consider interstate dif-
ferences in the provision of goods and services between the private and
public sectors of our economy. The particular sector providing pure pri-
vate or pure public services may not differ to any great extent among
regions, but an increasing quantity of the services produced for eventual
consumption either contain both public and privale elements or may be pro-
vided by the private sector subject to governmmental regulation. Education
and highways, two of the largest state and local government exp:nditure
areas, are outstanding examples wkere the public and private sectors of
the different states may share in providing for these areas to widely
differing degrees. Utilities and mass transportation are examples of
areas where the government can actually provide the service or can regulate
its provision by a private corporation.

Third, most fiscal indicators do not consider differences among
the states in requirements for certain services. Yet, such states as
New Jersey and Rhode Island are almost completely urbanized, while others,
like the Dakotas, are still predominantly rural. To use expenditure levels
in comparing the adequacy of public service in New Jersey to that in
North Dakota is quite inappropriate. The urban areas require a much larger
and very different package of services than do the rural areas. The newer
states are not yet faced with the urban renewal problems existing in older
states, while variations in the availability of natural resources, such as
water supply and natural recreational facilities, create significant dif-
ferences in requirements.

For these reasons--the increasing dissatisfactics with the
limitations of the traditional economic indicators and our awareness of
the need to assess the impact of social and political phenomenz on our
total society-~it is imperative that the new frontier of sczial indicators
be explored.
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II. TilE CONCEPT OF SOCIAL INDICATORS

With the existing sources of data it is possible to construct a
limited number of social indicators to provide a much breader measure of
state differences in living conditions than is now available. First, how-
cever, we must define what is meant by a social indicator. Throughout this )
analysis, we will adopt the following definition:

A social indicator is probably most usefully defined as an

aggragate or representative welfare measure; that is, as a

statistic that measures the extent to which some goal of

general interest has been achieved (rather than the govern-~ )
ment expenditures or inputs used to achieve that goal).

The indicator can be obtained by aggregating other statistics
intc a meaningful summary statistic or by selecting from

some properly defined set of statistics one series whose
movements are reasonably representative of the rest.é/ ‘

The development of a set of social indicators with which to
assess interregional differences in the quality of life in the United
States requires the following steps: (l) selection of the geographical
unit of analysis; (2) specification of the general areas of social concern
for which indicators are to be developed; (3) collection of a relevant set
of basic statistics from which a summary statistic can be created; and (4)
aggregation of the basic statistics to obtain a limited number of meaning-
ful social indicators. The first three steps will be discussed below,
while the "weighting" problem inherent in the final step will be discussed
in the fellowing section.

In this study, states were chosen as the basic unit of analysis.
There were several reasons for this selection. All of the literature to
date has been addressed to the question of creating a set of social !
indicators at the national level, While this is certainly an approprizte
level for the initiation of such an undertaking, we must alsc consider

4/ Mencur Olson, Jr., “"An Agenda for the Development of Measures of the
Progress of a Racial or Ethnic Group," U.S. Department of Health, (
Education, and Welfare (February 6, 1968), unpublished paper, p. 1.
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what problems may be unique in extending our concepts to sub~-national
levels. In particular, consideration should be given to the unique prob-
lems that may be encountered as we attempt to develop social indicators
for state and city decision-making units. In addition, the public sector
of our economy must receive considerable attention in any relevant social
indicator. And, because state and local governments have somewhat autono-
mous and clearly more dominant roles than the federal government has in
providing those public services that have a direct and immediate impact on
the quality of life provided the American citizen, it becomes imperative
that the concept of social indicators be developed concurrently at all
levels of government. At the state and local levels there may be far less
certainty about the attributes of any social indicators. Governors and
state legislatures may likely be less than enthusiastic in their accept-
ance of any quantification of an area previously so elusive as, for
example, that of the extent of racial inequality existing within the state.
Such political reluctance must be recognized early in this attempt to
create a new social accounting system. Finally, states were chosen as the
basic unit of analysis because the data necessary for the construction of
social indicators are most readily available at the state level.

The use of states as the basic unit for comparison, which is
dictated by the availability of sufficient relevant data, raises some
rather significant problems. First, an implicit homogeneity assumption
is made concerning the quality of life throughout the state. Clearly,
within any state, social and economic conditions will vary considerably
between urban and rural areas, between the central city and the suburbs,
and even from neighborhood to neighborhocd within the central city. Such
variations cannot, unfortunately, be taken into consideration until data
become more readily available, and the techniques of developing social
indicators are more fully developed. Second, given the open economy of
the states and the rapid mobility of our population, specific assumptions
must be made about to exactly whom the social attributes available within
a state will accrue. This problem becomes quite crucial in assessing, for
example, state differences in the quality of their educational systems:

Do the services provided by Yale University and the University of Michigan
accrue to residents of the states in which these schools are located, or
is the population that is served by these schools distributed throughout
the nation?

In selecting the relevant areas for which social indicators
should appropriately be developed, the researcher is faced with an endless
task. The list of our current areas of social concern is almost unlimited.
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So for simplicity of choice, nine of the eleven domestic goal areas in-
cluded in the Reporti of the President!s Commission on National Goalsé/
published in 1960 were selected for this present study.

The Commission on National Goals was a nhonpartisan group ap-
pointed by President Eisenhower to suggest a set of goals for vital areas
of our national life. The 11 members cf the Commission, supported by
private funds and having no direct connection with the federal government,
used the contributions of over 100 leading authorities and specialists in
defining the final goals. The objective of the goals report was to stimu-
late a continuing discussion and <ebate among Americans concerned with the
quality of life in the nation; adoption of these recommended goals fcr use
in this study is in keeping with this objective. We do not intend to sug-
gest that these goals represeunt the ultimate set of normative variables
with which to assess the existing quality of life, but they do represent
the latest c-nsensus of any type on a definitive set of goals for the
nation as a whole.

The nine areas for which social indicators were developed are:

* Individual status: Enhancing personal dignity, promoting
maximum development of capabilities, and widening the opportunities of
individual choice.

¥  Individual equality: Eliminating discrimination on the basis
of race.

¥ State and local government: Developing an informed and in-
volved citizenry, improving the Quality of public administration, in-
creasing collaboration and the sharing of power among all levels of
government, and improving the professionalism of state legislatures.

¥ Education: Improving the quantity and quality of education.

¥ EBconomic growth: Increasing both the quantity and quality of
growth, including capital investment in the public sector, improving the
standard of living, and providing education for a more capable and flexible
work force.

§/ Report of the President's Commission on Naticnal Goals, Goals for
Americ as (Englewood Cliffs, New Jersey: Prentice-Hall, 1860).
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¥ Technological change: Increasing the effort in research and
the availability of manpower and facilities to maintain economic growth
and improve living ccnditions.

¥ Agriculture: Improving the quality of 1ife in the agri-
cultural sector of our economy.

¥ Living conditions: Alleviatirg general poverty and the
decayed conditions of the cities.

¥ Health and welfare: Improving the levels of welfare assist-
ance, vocational rehabilitation, and provision of medical services in
both the public and private sectors of the economy.

With the selection of the general areas for which social indi-
cators are to be developed, it is then necessary to collect the relevant
sets of basic statistics from which a summary statistic can be created.
This task proved to be the most difficult phase of the study, since data
on the social and political conditions in our society are much less
developed and available than data pertaining to the economic conditions.
A total of 85 different measures were used in constructing the final nine
indicators. These measures and their sources are listed in the Appendix.
The selection of these individual measures must be carefully considered
gince the quality of the summary indicator is quite clearly dependent upon
the relialility and relevancy of the initial measures from which it was
constructed. Every effort was made to relate the measures as closely as
possible to the interpretation given each of the nine general areas as
discussed in the President's Commissicn Report and related papers.

Measures of output were carefully distinguished from those of
inputs to avoid duplication of what is essentially identical information,
assuming a relevant relationship can be defined between the two. Such &
dichotomization is complicated by an inability to specify clearly the
output ¢f certszin areas. In the area of education, for example, the dis-
tirnction between outputs and inputs is quite apparent and presents few
problems, Tre guantity and quality of the educational service can be
assessed by the level of achievement on tests and years of schooling.

Q 7
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The inputs to achieve this output include the availability of educational
Tacilities and i?e cocio=~eccnomic environment in which the educational
process oceus.8

In cther areas, such as health and welfare, the distinction
between inputs and outputs is far less clear. The output could appro-
priately u> measured by the age-race adjusted mortality rates for each
state, and inputs could be assessed by th= number of physicians and
hospital beds that are available to the residents of a given state. Such
a formulation implies the existence of a given technical relationship or,
in terms of the economist, a production function, for the health sector of
the economy. Unfortunately, the research in this area is far less de-
veloped than in the previous example of education. And for certain other
areas, such as racial equality and individual status, it is questionable
whether such a technical relationship is even feasible. In these cases,
individual measures were carefully selected to reflect the general intent
of the area for which an overall indicator is being developed.

The nature of the vasic measures used in constructing the nine
social indicators can best be understood by simply listing & few of the
actual measures. The indicator for "state and local governments" is based
on 14 individual measures, including median annual salary of state and
local government employees, percent of full-time employees covered with
contributory life insurance, retirement and health and hospital coverage,
state constitutional and statutory restrictions on local taxing powers and
local government debt, quality of legislative services score, compensaticn
of legislatures, and length of sessions.

§/ The most recent, and certsinly the most exhaustive, study of the factors
which influence educational achievement is: James S. Coleman and
others, Equality of Educational Opportunity (Washington, U.S. Depart-
ment of Health, Education, and Welfars, Office of Education, 1958).
This study of racial differences in educational oppcritunity, which was
based on a survey sample of more than 645,000 pupils located in 4,000
pubkliz primary and secondary schools, has generated a substantial
amount of new discussion and research. While its ronclusions are far
from readily accepted, it has served a momentous sarvice by at least
challenging the conventional wisdom that school and teacher charac-
teristics are the most important determinants of educaticnal achieve-
ment., For & critique of the sampling and statistical techniques used
in this study and, consequently, the findings of the study, see:
Samucl Bowles and Henry M. Levin, "The Determinants of Scholastic
Achievement --An Appraisal of Some Recent Evidence," The Journal of
Human Resources, 3 (Winter 1968), pp. 3-24.
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The entire gnalysis is highly interrelated, reflecting the actual
conditions existing in our socio-econoric environment. Some of the measures
and indicators themselves are used to develop other indicators of the stuay.
Individual status, for example, is measured by equality of individual oppor-
tunity, itself a separate indicator; an index of the quality of medical ser-
vices, living conditions, anrd education; and the level of welfare and social
security payments. All of the factors promote the maximum development of
individual opportunities and contribute to the enhancement of personal dig-
nity. Education and technoiogical change are important factors influencing
the rate and quality of economic growth. Such interrelationships cannot,
and should not, be avoided if the model is to have any correspondence to the
real world. '

III. THE WEIGHTING PROBLEM

With the assistance of a socio-economic model, it is possible to
collect a properly defined set of initial statistiecs. But the quite formi-
dable problem of weighting each of these statistics remains to be resolved.
For example, how much weight should be given to equality of educational
attainment versus quality of urbvan housing in the overall socio-economic
indicator for racial equality?

Factor analysis provides one mathematical approach to resolution
of the weighting problem.;/ It is the obJject of factor analysis to repre-
sent a constructed, nonobservable social indicator, I , in terms of several
underlying factors of hypothetical constructs. A linear model is employed
in the analysis which makes a distinction between two approaches: (l) to
extract the maximum variance from the original set of statistics, and (2)
to "oest" reproduce the cbserved correlations in the original set of

statistics.

Z/ The following discussion of the mathematical aspects cf factor analysis
represents a paraphrasing of the presentation contained in: Harry J.
Hermarn, Modern Factor Analysis, 2nd ed., rev., (Chicago: The
University of Chicage Press, 1967). Any similarity between the dis-
cussion and that in Harman is intentional so that we have to be con-
cerned only with presenting the generalized concept of factor analysis.
For an explicit discussion of the mathematical techrigues used in the
present analysis, the reader is referred to Harman, op. cit., Chapters
2, 5, 6, 8, and 186.
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The mathematical procedure for extracting the meximum variance is
formally called "component analysis" where each of n observed variables
is described linearly in terms of n new uncorrelated components
Fi1, F2,....Fn:

zj = ‘a‘n’;";_ + aJQFg +.o.. .t ajnFn

where zj is the standardized form of the observed variable X5

Each component, in turn, makes a maximum contribution to the sum
of the variances of the n wvariables. In a practical problem, component
analysis provides an efficient summarization of the data since a few of the
components will generally account for a large amcunt of the total variance.
Once the factor loadings or weights for each variable are determined, it is
possible to aggregate the standardized initial stetistics into a set of in-
dicators., These aggregated indicators are the "factor scores" associated
with each compconent. The factor score for component, Fp, is given by:

n a.
= ) P
o 3;1 o 23

where Kp is the eigenvalue.g-/

A set of factor scores, m , will, in practical problems, reduce
the initial set of statistics to some set of aggregated indicators m <n
which will account for the major portion of the variance in the original
set of data.

§/ The eilgenvalue has several important properties -in factor analysis.
Let Vb represent the value of the variance which the model seeks
to maximize:

no2
Then }ij = vp = JZl ajl

In other words, the eigenvalue is equal to the maximum amount of var-

iance accounted for by factor Fp and, in addition, equals the sum
of the squared factor weights.

10
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The second model, called the "factor analysis' model, seeks to
"best" reproduce the observed correlations in the original set of statis-
tics. The mathematical form of the factor analysis model is:

25 = byiFy + DyoFp He..ot D+ c,Uy (5 =1,2,....,n)

Bach of the n observed variables is described linearly in terms
cf m (usually much smaller than n) common factors aud a unique factor.
The common factors account for the correlations among the variables while
the unique factor accounts for the remaining variance (including error) of
that variable. The factor scores for the factor analysis model cannot be
exactly determined as for the component analysis model and must be esti-
mated using conventional regression methods .2

Both the component and factor analysis models start with the ob-
served correlaticn matrix, R , of the initial data. The set of n variables
is then analyzed in terms of common factors by inserting unities in the
diagonal of R or in terms of common and unique factors by inserting com-
munalities in the diagonal of R . Since there is no a priori knowledge
of the values of the communalities, they must be estimated in the factor
analysis model. (Note that they are implicitly assumed to equal unity in
the component model.) The advantage of the factor mndel is that it enables
more informaticn to be included in the analysis, assuming that the estimates
of the communalities existing among the original data are valid.

Both the component and factor analysis models were used in con-
structing the state rankings for the nine social indicators. Ag there was
very little difference in the final rankings between these two models, the
results from the factor wmodel are given in this paper, since this model
embodies more information concerning the initial set of measures. The
factor scores for the first factor for each indicator were used in ranking
the states, and in no case did the first factor account for less than 50
percent ol the total variance in the initial set of data.

g/ The factor scores for the comronent model can be determined exactly and
are unique since the model involves n common components, giving a
nonsingular matrix. But the factor model involves both common and
unigue factors with the total number of factors exceeding the number
of variables. An inverse does not exist for such a singular matrix
30 the accepted procedure is to estimate the factor scores by re-
gressing factor Fb on the n variables. The factor score can be
estimated from the correlations of the variables with the factor and
the correlations among the variables,

11
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The last two sections of this paper will present the modeling
technigues used in two of the nine areas--equality of racial opportunity
and education. It is hoped that these two examples will help clarify the
general mathematical discussion presented above and assist the nonmathe-
matical readers in assessing the technigues that were used throughout this
analysis.

IV, STATE RANKINGS FOR THE NINE SOCTIAL INDICATORS

The results of the state rankings, shown in Table 1, indicate
that California leads the nation in the areas of individwal status, educa-
tion, and technological change. Living conditions are highest in
Connecticut, while Hawaii provides the least segregated society. The
highest ranking states in the nine areas for which social indicators have
been developed are generally located in the North and Far West. The north-
ecastern states of Connecticut, Massachusetts, and New York fare Quite well.
In the Midwest, Michigan, Minnesota, and Wisconsin all rank high for the
ma jority of the nine areas. And on the West Coast, California ranks sub-
stantially above the surrounding states. The Southern States, primarily in
the South-Central and South-Atlantic regions of the nation, dominate the
lowest rankings. Alabama, Arkansas, Mississippi, and Scuth Carolina in-
variably rank near the bottom for most of the areas. There are, however,
soine significant individual exceptions within these extreme states. For
instance, Michigan fares rather poorly in welfare, and Alabama ranks rela-
tively high in technological change.

These rankings represent a static analysis which attempts to
assess state differences in certain socio-economic areas at one point in
time. Buu Lhes econcmic, soclal, and political conditions existing in any
state are undergoing continucus, dynamic change. From a policy standpoint,
s more relevant issue would concern the nature, direction, anda rate of
change in the quality oi life within the various states or regions in the
nation. Such a dynamic analysis, unfortunately, cannot be made with the
current lack of historical data, particularly in the areas of racial
equslity and hea.th cnd welfare.

it is veadily obvious that the development of a set of social
indicators ig only the initial task. The causal relaticnship existing
petween any indica*or aznd specific publlic or private policy programs in our
scciety is o much more difficult problem to be resolved. As we have learned
from cur experience in developing a quantitative measure of gross national
product where the causal relationship between fiscal and monetary policy and
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TABLE 1

CUALITY OF LIFE IN THE UNTTED STATES~--INDIVILDUAL CTATE RANKINGS
FOR THE NINE SOCIAL INDICATORS, 1960-1960

State and Feonomie Terhno- Living Herp 1t
fndividuai Ruueind Toeal Gov- Eduea- Growih logicnl Apgricul- Cuondi= Wt
Status Eguality* ernment Lion Qunlity Chang: ture tion W tfnpe
e 47 k! 34 49 8 “l 18 47 qe !
Alacra 32 19 20 37 47 49 5.5 26 on
Arizonn 30 23 21 5.5 27 28 1 A1 y
SrRancar 46 7.5 48 44 42 a5 19 41 St
Selffeenin_ _ _ _ _ _____L_____._____ 4 ____l____. S _L____ o ____ s
Jolorado 13 2 17 18.8 16.5 19 8.5 24 [
o ot b, 4 11 3 4 7 14 8.5 1 i
Tor lnware 27 28 16 21 4 29 12 5 8 .
7

Fhoaidn 29 35.5 18 26 15 7 34 A
(

oy

Lint 24 - 36 9 2t 43 12.5 18 a4

Fllincie ) 15 8 8 5 10 7 14 21
s tana 23 l2.5 27 13.5 12 17 17.6 34 v
Knneras R
Kuentueky 40 26 50 40 24 50 45 27 L1
Londe inna 41 32 38 41 41 25 40 19 3]
Maine 36 - 23 45 19 S0 37 15 25

Mhrrachusotts -
Hichigan 10 <

Minnescta 9 -4 17 6 11.5 21.5 10
isciscippi 50 39 47 =5 38 50 46 48
Wirouri_ _ | _ _ __ _ _ _ _ 38 _ ____ 20 _ _ __ 35 _ _ __ e8 _ _ _ _39_ _ _ _ 20 L _ __38_ _ ___ 36 _ _ 28 _ _
Mentana 19 - 25 46 47 5.5 23 19
Hebrasha 3l 21.5 10 23 59 10.5 40 29
Nevada 18 - 31 26 44 8 5 S
tew Hampshire 16 - 33 33.5 42 32 19 22
New Jerray_ _ _ _ _ _ _ _ __ 6 _ ____1._____ 6 ____ S5 ___18_ ____9____105_ ___3i__P4__
New Mexico 39 24 43 32 48 36 35.5 32 43
New York 2 12.% 5} 3 16 5 2 19 2
Nortih Carelina 45 33 28 48 32 18 43.5 44 33
North Dakota 28 - 40.5 27 20 41 21.5 33 8
Ohio_ L _ _ _ _ ______ o 17 B P9 _ . __2_ _ _ __6____8_____ 17 __ 50 _
Oklahoma 34 27 42 20 45 23 39 43 17
i Oregon 12 8 11 13.5 8 32 16 11 11
‘ Fennsylvania 17 15 9.5 24 40 5 29.5 16 16
Rhode Island 7 - 13.5 11 31 37 25 4] 3
South Carolina_ _ _ _ _ _ _ 48 _ ____a0_ __ _ _ 30 _ _ __ 50 _ _ __31_____ 33 _ _ _ _48.5_ __ 48 _ _ S0 _ _
South Dakota 37 37.5 47 T2 a4 48 21.5 35 18
Tennessee 44 30 44 42 21 22 46 38.5 37
. Texas 43 29 25 34 33.5 3 33 50 49
Utah 21 1 22 7 28 27 25 20 40
Vemont _ _ _ _ _ _ _ _ _ _ 3 535 _ _____ o 24 _ 38 _ _ _ _36_ _ __ 45 _ ___29.5___ 25 __ 10 _ _
Virginia 42 31 39 39 9 16 42 42 26
- Washington 11 5 19 15 14 13 14 12 20
West Virginia 35 21.5 49 43 50 34 47 30 15
Wisconsin 8 9 9.5 30 11 11.5 27.5 22 7
Wyoming 25 - 46 22 43 46 5.5 28 32

T TN

* Data available for only 40 states.
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the level of gross national product is a far from resolved issue, this task
could well be quite formidable long after social accounts become common-
place. But the task will be crxceedingly more difficult in the area of
soclial indicators. The social indicators represent aggregations of basic
statistics which arc obtained from the application of certain mathematical
Lechniques. There is no underlying theory of causal relationships nor is
there the existence of a generally accepted weighting system. The Keynesian
model and market-determined prices provide both of these important ingre-
dients in the construction and causality analysis of our current economic
indicators. To simply apply the statistical techniques of multiple-
regression analysis, for cxample, to a derived social indicator as the
dependent variable, seriously impairs any causality implications that may
be made. Various socio-economic explanatory variables will be significant
in their causality impact upon the individual measures that are included in
the aggregate statistics, but the impact upon the aggregate statistic
itself is far from obvious due to the nature of its construction.

V. EQUALITY OF RACIAL OPPORTUNITY

The meaning of equality of opportunity is hardly self-evident.
To some readers, particularly the white middle-class suburbanite one or two
generations removed from Eastern Europe, equality implies the opportunity
of long hours of hard work, diligent saving, temporary domicile in the large
city ghetto, and education for *the young. This was the formula for success
when he started at the bottom of the economic ladder, and what was good
enough for him, or more likely his father, is good enough for the newcomer.
To the concerned white liberal who espouses the virtues of equality and
Justice, racial equality may connote the opportunity for anyone to purchase
a home where he pleases, given his economic capacity and equal access to
employment and education, so long as he abides by the existing laws. But
the young black from the city ghetto may take a far different view.
Equality of opportunity may mean a $130 a week Jjob, irrespective of whether
he is educationally or emotionally qualified; it may mean greater than pro-
portionate expenditures on schools, recreation facilities, and health and
welfare than is spent in the white suburbs. Whether or not this long over-
due balance in the economic system occurs within the existing legal system
is irrelevant. The white man's concept of Justice is itself discriminatory
and would have to be altered in the process.

The definition of equal racial opportunity adopted throughout this
paper will be more akin to that of the concerned white liberal, not so much
reflecting the value system of the author as reflecting the nature of the
data which are available for such an analysis. Consequently, the analysis
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may reflect a more middle-ol'-the-road pusition. To the extent that racial
diserimination cannot be corrected without an initial imbalance of expendi-
tures and initiation of opportunities, this study will be somewhat
conservative,

The model adopted in the study contains threc major elements:
(1) current economic status, (2) current economic discrimination, and
(3) socio-economic impairment discrimination.

The logical point of departure for constructing a model is with
the best aggregate socio-economic indicator that is now available--personal
income. Racial differences in personal income, adjusted to account for
structural differences among the states, can be readily obtained. But even
such adJjusted income data are inappropriate for our present consideration.
Interstate differences in nonwhite personal income will reflect two levels
of current economic status of the nonwhite relative to the white. The non-
white may be at a relative economic disadvantage to the white within the
state, and both the nonwhite and white may be at a relative disadvantage to
residents of a more affluent state. A Negroc living in Arkansas, for example,
will have an income significantly less than that of a white perscn who also
is a resident of Arkansas. But in addition, the Negro may be doubly cursed
since he lives in a state that has a rather poor economy where the average
income for all races is well below the average income level in the nation.

This situation points out the necessity of carefully defining the
objective of the study. Our objective is to develop & social indicator of
the degree of racial inequality existing within a given state. Our concern
is that given a certain economic level within a specific state, we must
then determine how equitably that economic level is made available to all
the residents within the state.

The current economic status of the nonwhite within a state is
hardly a sufficient aggregate indicator of racial inequality of opportunity.
A Negro may receive less income, not because of discrimination, but simply
because he works in a lower paid occupation or he has less education and
the value of his marginal product is low. In the second element of the
model, current economic discrimination, differences in income levels
between the whites and nonwhites are compared after adjusting for ocecupa-
tional and educational differences. Given that a white and nonwhite are
employed in the same occupation or have the same amount of education, what
are the differences in their income levels? We still do not have a suffi-
cient indicator. Current educational levels and occupational attainments
are the accumulated result of investment in human capital. Or, as our
model assumes, socio-economic impairment discrimination is a necessary
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olement in Lhe aggregate indicator. Diserimination in the investment in
such warean ag education, heulth, and living corditions reduces the [ulure
lovel of productivily of human capital.

The ma jor elements of the model are now complete, not that we
have satisfied any nccessary and sufficiency criteria, for there are many
other vital areas of consideration. But we have exhausted the limit of
our available data and we have provided a beginning, admittedly quite
embryonic, for future development.. Our model appears as follows in its

mathematical form:

= =
oy Yoy t oz leg§ Gxmy +tegm Xyt

- > z h
Xz = ¢y T Xz *C5fg Xgn * g\ Xsp

Tgp = 81X * beXp * cxXs
= Y 8%y + D
s ; X5n )
where Xl =§£ ay4¥14
X5 =ZJ—' D2 5¥2j
I

RD: Socio-Economic Indicator for Inequality of Racial Opportunity

Xl: Current Economic Status

Xll .

X12
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ratio of nonwhite to white per capita median
income adjusted for urban-rural differences
in population distribution.

ratio of nonwhite to white employment rates.
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X>: Current Economic Discrimination

Xpp 't ratio of nonwhite to white income adjusted for
occupation differences.

Xont ratio of nonwhite to white income adjusted for
educational differences.

X3: Socio-~Economic Impairment Discrimination

Z 4 x_ : education.
k k 3k
X,.: educational attainment as measured by the ratio of

31
the white to nonwhite high school drop-out rate.

Xzp ! educational attainment as measured by the ratio of
nonwhite to white college graduate rate.

Xz educational quality as measured by the ratio of
white to nonwhite percent of draftees who failed
the mental requirements portion of their pre-
induction examination.

2 x, : health.
m 4m
X4l: ratio of white to nonwhite age adjusted mortality
rates.
z Xgp environmental conditions.
n n

urban housing density as measured by the ratio of
white to nonwhite percent of occupied units with
1.01 or more persons PEr room.

XSl :

Xep s quality of urban housing as measured by the ratio
of nonwhite to white percent of occupied urban
housing units which ere sound and have all plumbing
facilities.

Xezt segregation of urban housing as measured by a
weighted index of the extent of segregation by
census block.




In assembling tlic basic data, three primary considerations were
found to be essential:

First, the data lad to be "standardized" to exclude extraneous
~lements that would bias tLiie results. Where necessary, all data were
e, usted for urban-rural and sex and age structure differences among the
states. In the areas of current economic status and current economic
discrimination, the data had to be adjusted for sex because of the quite
difierent occupational structures existing for males and females. A
surple analysis of the data indicated that the same {rend occurred whether
such data included a weighted value of data for males and females or only
the data for males.iO Information for males was, in general, included in
the final study as the expense of assembling the data was quite significant.

Second, a clear distinction should be made between inputs and
outputs. Akin to the economic indicator of the value of all our goods and
services--gross national product--a socio-economic indicator must carefully
distinguish between data reflecting the final output of a social system and
the inputs that went into that system. While this distinction may seem
obvious, it is quite frequently overlooked in the current practice of pre-
senting an ad hoc collection of socio-economic data.

Third, data were collected to reflect both the quantity and
gquality aspects of the specific area being measuresd. Measures of quantity
are much more readily available than those of quality, creating a quite
natural tendency to bias the resulting indicator in favor of quantity.
Cognizance must be taken of this inadvertent bias by diligently seeking
measures of quality. While a few quality indicators are available in the
areas of education and housing conditions, the measurement of the quality
of our socio-economic environment is sorely in need of vitalization.

The data represent a wide range of consideration, from income
levels to segregated housing. Quite naturally, information contained in
some of the data will be similar to that contained in the other data. As
indicated by the simple correlation coefficients shown in Table 2, there
is a substantial amount of correlation between the specific measures. As

10/ A structured sample was taken of the data used in measuring current
economic status and current economic discrimination by race for
both sexes separately. The data were then weighted by the percent
of the population within a state within each category and compared
to the data for males only. There was not found to be any appre-
ciable difference in the results.
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would bho expected, income adjusted for occupation is highly correlatcd
witli income adjusted for cducation since education is a significant pre-
requisite for access to the majority of occupations. Conversely, the
cmployment rate has a low correlation with segregated housing, the latter
being more a social phenomenon. The high degree of correlation existing
between some of the data and the wide range of the degree of correlation,
ranging from a high of 93.1 percent to a low of 6.1 percent, raise the :
interesting problem of weighting in constructing the overall socio-economic
indicator. As was discussed in Section III, factor analysis was uscd to
Jdevelop a set of weights.

Since the weighting system is not unique, we developed three
different social indicators of equality of racial opportunity.

Indicator I applies the component analysis model to the two major
areas: Current Economic Status, Xj, and Current Economic Discrimination,
Xo, individually. The same approach is then applied to the sub-areas of
education, health, and envirommental conditions within the major area of
socio-economic Impairment Discrimination, X3 . The three sub-areas are
then weighted equally in obtaining the aggregate value for Xz . Firally,
all three major areas, X;, Xp, and X3, are weighted equally in obtaining
the overall value of the racial discrimination indicator, Igp . Indicator
II applies the factor analysis model to all the initial data simultaneously
using squared multiple correlation coefficients as estimates of existing
communalities. Indicator III applies the component analysis model to all
the initial data simultaneously.

These three indicators, each with different weights associated
with the initial data, are similar in one basic aspect. They all depend
upon the theoretical model defining inequality of racial opportunity to
select the appropriate set cf initial data. With Indicators II and III,
this is the sole purpose of the model as the data are all treated as equal
inputs in the factor and component analyses. But with Indicator I, the
model assumes a much more dominant role. Not only does it serve to select
the initial set of data, but it also implies information on the weighting
of the data. The three major elements, X1, X2, and X3, are assumed to
contribute equally in determining the inequality of racial opportunity
within a state, and education, health, and environmental conditions are
all given equal weight in determining the degree of socio-economic impair-
ment discrimination.

The weights used in constructing the thiee socio-zconomic indi-
cators of inequality of racial opportunity are given in Table 3. These
are the weights associated with the first factor in the mathematical solu-
tion. As we recall, the first factor makes the maximum contribution

20



TABLE 3

FACTOR WEIGHTS USED IN CONSTRUCTION OF SOCIO-ECONQMIC
INDICATORS OF INEQUALITY OF RACTAL OPPCRTUNITY

Percent of
Variance Accounted
Elements of Weights for for by Weights of Weilghts for Weights for

Model Indicator I Indicator I Indicator II Indicator III
Xy (1.0)9/ 78.5 - -
X711 13.8783 0.9177 0.9225
X1p 8.6525 0.4204 0.4364
X5 (1.0) 96.6 - -
Xpq 12,4030 1.8903 0.8851
Xoo 11.5411 0.8251 0.8185
Xz (1.0) - -
dex3k (l.O) - -
Xz 7.3323 } 94.2 0.532} 0.5257
x32:9/ 20.391 0.7473 0.7451
Xz3 14,4030 100.0 0.8345 0.8308
Z x4 (1.0) - -
m
X4q 10.8204 100.0 0.6101 0.6402
2 Xcp, (1.0) 72.1 - -
X5 7.3530 0.5861 0.6256
X5p 12.7255 0.8107 0.8129
X3 3.6817 0.5886 0.6345

Percent of variance
accounted for by weights - 52.3% 53.5%

g/ The unitary values in parentheses indicate the equal weights assoclated
with various sub-elements of the basic model in constructing Indicator
I. .

13/ In constructing Indicator I, educational gquality, Xzz 5, Was given equal
welght to educational quentity, Xz and Xzp -
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toward accounting I the total observed variance in the initial data.
Thus, the weights used in ceonstructing Indicator III accounted for 53.5
nercent ot the given variance. There is very little difference in the
weights between Indicators II and III which applied factor and component
nalyses to the initial data, respectively. The weights used in con-
slructing Indicator I cannot be compared with those for the other two
dier to the quite different treatment of the sub-elements of the basic
model, as shown by the weights in parentheses. For each of the sub-areas,
th: Tfirst factor accounted for a substantially greater amount of the
initial variance as would be expected with much smaller sets of initial
Jata.

The sets of weights given in Table 3 were then applied to the
standardized initial data to obtain the results for cach state as pre-
canted in the following sectlon.

The results from the three socio-economic indicators are shown
in Table 4 where the states are ranked according to the value of their
Tactor scores. The states indicating the greatest equality of opportunity
wre ranked highest where, according to our model, Hawaii is clearly the
least segregated of the 40 states that have significant nonwhite popula-
tions. Colorado, California, Minnesota, and Washington vie for the other
high positions with some variation in their ranking according to the par-
ticular indicator. The most segregated states are still in the Deep South
despite the existence of large ghettos in the northern cities.

There is actually very little difference in the rankings of the
states for each of the indicators. The Spearman rank order correlations
show that the rankings vary in correlation from 94.4 percent between
Indicators I and II to 96.0 percent between Indicators II snd III.lg/

12/ Spearman rank order correlations, ry , are determined by the following
eguatlon:

r_ = 1-(6,%a5)(L/n(a"-1))

where dji represents the difference in ordinal rank value for two
series of data. The value for rg will equal +1.0 whenever the
rankings are in perfect agreement, O when no relationship whatso-
ever occurs, and -1l.0 where there is perfect disagreement. The rank
order coefficients for the three socio-economic indicators are:

Spearman Rank Order Correlations
(A1l significant at the one percent level)

I IT
II 0.944
IIT 0.951 0.980
22
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TABLE 4

STATE RANKINGS FOR THE THREE SOCIAL INDICATORS OF
INEQUALITY OF RACTAL OPPORTUNITY

Indicator III
Expressed as a

i .

Stalc I IiI IIT Percentage Measure
T Hawailil 1 1 1 60.8
2 Colorado 2 5 5 57.3
California 3 3 3 58.3
‘g’ Minnesota 4 2 2 60.7
i Wash .igton 5 4 4 57.3
Town 6 7 7 52.7
3" Massachusetts 7 9 8 51.4
1 Oregon 3 6 6 54.7
Wisconsin 9 8 9 49 .4
i Michiran 10 12 11 48.2
| Connecticut 11 17 13 47.8
New York 12.5 10 12 48.0
J‘ Indiana 12.5 15 17 46.2
1 Kansas 15 20 19 45.0
Illinois 15 13 20 45.0
g' Pennsylvania 15 11 18 46.3
1, Ohio 17 14 14 - 47 .2
New Jersey 18 22 18 45 .4
i Alaska 19 2. 10 48.7
i Missouri 20 18 22 43.6
Nebraska 21.5 19 21 43.7
} West Virginia 21.5 16 15 47.0
3. Arizona 23 26 23 40.9
New Mexico 24 30 25 41 .4
} Maryland 25 27 29 40.2
- Kentucky 26 23 24 42 .4
Oklahoma 27 24 26 41.3
3 Delaware 28 29 28 40.3
= Texas 29 31 30 39.3
Tennessee 30 28 31 37.7
Virginia 31 : 33 32 35.9
Louisiana 32 35 34 35.2
North Carclina 33 32 35 34..8
i Alabamsa 34 34 37 33.1
: Florida 35.5 38 36 33.2
Georgia 35.5 36 38 32.5
] South Dakota 37.5 25 33 35.5
Arkansas 37.5 37 27 42.7
_ Mississippi 39 40 39 29.5
I South Carclina 40 39 40 29.4




Since the correlation would be 100.0 if there was perfect agreement, it is
quite evident that &1l three indicators give nearly identical results.

The rankings shown in the first three columns of Table 4 are,
of course, ordinal and give no indication of whether or not Hawaii and
Ccalifornia are approaching a fully integrated society. The only infor-
mation contained in such an ordinal ranking is that a Negro, on the average,
has a greater equality of opportunity in Massachusetts then he does in
Kentucky, but whether that difference in opportunity is or is not signifi-
cant is indeterminant. Just how much better off is the nonwhite in Hawaii
than the nonwhite in South Carolina?

An answer to this question requires cardinal indicators, indica-
tors that can distinguish the degree to which equality of opportunity in
one state exceeds that in another. Such cardinal information is contained
in the factor scores, but the scores themselves have little intuitive
meaning. To enhance the interpretation of the factor scores, they have
been transformed to a percentage scale. Factor scores were calculated
for two hypothetical states which have perfect integration and perfect
segregation. A perfectly integrated state would achieve a score of 100
percent while the converse would rate a score of O percent. A lineéi_yap-
ping of Indicator IIT was then performed onto this percentage range.

The results of this linear mapping are given in the fourth column of Table 4
where it is readily apparent that while Hawaii, Colorado, and California
rank at the top, the nonwhites in these states have access to less than

60 percent of the equality of opportunity available to the white residents
of the states. Even the "best" states in the nation are far from a per-
fectly integrated society; and in the South, the nonwhite exists in a
substantially greater segregated society, enjoying less than 30 percent of
opportunity made available to the white majority.

;é/ The factor score for a perfectly integrated state was calculated by
assuming that it achieved a value of 100.0 percent for all of the
basic statistics. As we recall, all the basic data represent ratios
of nonwhite to white or vice versa for the specific areas of mea-
surement. Conversely, a perfectly segregated state would achieve a
hypothetical value of 0.0 percent in all areas. The factor scores
for Indicator ITT were 6.6523 and -5.1926, establishing the relevant
percentage range. The actual factor scores were then mapped onto
this percentage range according to the following equation:

Y (percentage value for state i)=(Xi (factor score)

+ 5.9926)(1/11.8449)




VI. EDUCATION

To undertake an assessment of the educational policy of state
and local governments is to forthrightly invite controversy. As one who
i1is endured more than his share of opposition in this area has stated,
"Or all Western countries I know, only in the United States is there such
suspicion, bordering on hostility, of the federal government on the part
of some local and state school systems, not only in the South, but in the
North and West as well."léy This opposition encountered in the Coleman
study is not unique to federally sponsored studies. In a program of
national assessment of education being planned under the auspices of the
Carnegie Corporation, the executive secretary of the American Association
of School Administrators sent a memorandum to Association members, school
superintendents, and principals throughout the nation urging them not to
participate.15 With the existence of such suspicion and hostility, it
is imperative that we clearly specify the problems that must be resolved
in the theoretical development of education social indicators. In order
to minimize the likelihood of misunderstanding, we will explicitly define
what we are attempting to measure and to state frankly our basic assumptions.

The theoretical concepts underlying the education indicators
should minimally encompass four considerations. First, in assessing the
quantity and quality of educational service, a clear distinction must be
made between aducational outputs or the final product and the inputs re-
quired to provide the service. Second, since the entities to be investi-
gated are the state and local governments and private institutions that
provide educational services, is it appropriate to hypothesize a relation-
ship between the educational output of a state and the environmental-
institutional conditions which exist in the state? Third, the theoretical
model must take into consideration the interstate mobility of the popula-~
tion. Fourth, education is provided both publicly and privately, and the
reliance upon each sector varies substantially among the states.

We assume that within a state there exists an environment that
is conducive to the attainment of an education. This environment will
include the nature of the socio-economic base, e.g., degree of urbaniza-
tion, occupational characteristics of the labor force, level of income, as
well as differences in school and teacher characteristics. The combination
of all these characteristics will provide a distinguishable overall environ-
ment that directly influences the quantity and quality of education achieved
by the citizens educated in the primary and secondary school systems within
that state.

14/ James S. Coleman, "Equality of Educational Opportunity: Reply to Bowles
and Levin," The Journal of Human Resources, 3 (Spring 1968), p. 237.

15/ 1Ibid.
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Such an assumption would seem to be reasonable. Certainly the
stotas differ in their basic demographic and economic characteristics.
And while it may be argucd that state boundaries are artificial demarcations
that bear scant relationship to the actual nonpolitical environment, we can
only follow the example of all similar sub-national studies and define our
‘ntities in the traditional manner. From a public policy point of wview,
snates provide a most logical unit of investigation. Education is still
predominantly a public service that is provided by state and local
FﬂVfrnments.l6

The most difficult problem to overcome is that of population
mobility. In assessing state differences in education, population mobility
15 encountered at two levels: first, the mobility of families with school-
age children and second, the mobility of college students.l7 That the
population in the U.S. is very mobile hardly needs substantiation. It is
fairly common knowledge that one out of every five families changes their
residence each year. Less well known is the fact that most of these moves
arc for a short distance. While in 1966-67, 19 percent of the total popu-
lation moved, the majority, 11.6 percent, remained in the same county,
and only 3.4 percent moved to another state. OF ff7 total school-age
population, only 3.1 percent crossed state lines.l It is apparent that
with states serving as our entity of analysis, the interstate mobility of
the total population is not a serious problem.

;ﬁ/ The federal government cannot directly dictate education policy, as
evidenced by their inability even to obtain information on existing
conditions for purely research considerations. They do, however,
indirectly influence budgetary decisions through a system of edu-
cational and research grants. The demarcation of the traditional
role of the federal government vis-a-vis state and local governments
in the area of public education is becoming exceedingly less apparent,
a quite likely source of the apparent irritation and sometimes out-
right hostility that exist between the levels of government. Yet,
the federal government actually performs a quite modest role in
assisting the state and local governments with their educational
burden, providing only 7.7 percent of the total revenue expended
on education in the United States in 1961-62.

17/ 1Interstate student mobility is also encountered at the private
secondary schoocl level. Data on the relative size of this mobility,
if available, could not be located.

;§/ U.S. Department of Commerce, Bureau of the Census, "Mobility of the
Population of the United States, March 1966 to March 1967," Zeries
P-20, Neo. 171, April 30, 1968.
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The mobility of college students is, however, of much greater
significance. TIn the full of 1963, 20 percent of all students enrolled
in higher education were attending an out-of-state institution, & percent
that has remained constant since at least lSSO.ig/ New Jersey and New York
wre notorious for their outmigration of college students at the expence
¢l Massachusetts, Michigan, and California. The assumptions made regard-
ing the out-of-state student will have a significant impact on the re-
sults of the analysis. The basic issue is whether the products of the
University of Michigan or Yale can be attributed solely to the state within
which that university nappens to be located. In this study, we assume
the contrary. The out-of-state student is included as a product of the
environment in his home state. The out-of-state student 1s assumed to
gain admittance and, to a large extent, prominence in such a university
because of individual characteristics and the quality of the primary and
secondary schools he attended in his home state.

Education is & service that is provided through both the public
and private sectors of our economy. The particular sectcr where the
service is provided is not held to be crucial, so long as all residents
have access to legally minimum standards of education. Consequently, some
states have relied almost exclusively upon the public sector to provide
the service. In other states, due to historical precedents and the socio-
economic and religious composition of their residents, a substantial quan-
tity of their educational services are provided by the private sector.

The differences among states in the allocation of educational responsibility
between the private and public sectors are quite significant. In nine
states, over 20 percent of all primary and secondary students are enrolled
in private schools, while less than 5 percent are privately educated in

12 states. With such a substantial difference among the states in

their source of education, it was assumed that both private and public
education should be analyzed simultaneously. This choice is quite con-
sistent with the desire to develop a social indicator of the total
educational. output of a state.

19/ Mabel C. Rice and Paul L. Mason, "Residence and Migration of College
Students, Fall, 1963, State and Regional Data," U.S. Department of
Health, Education, and Welfare, Office of Education, 1865.

29/ The average percent of total primary and secondary school students
enrolled in private institutions in the U.S. is 11.9 percent with
a standard deviation of 7.2 percent.
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The educational output indicator was developead from six meauuras,El
cogiming with a strictly quantitative measurc of totul primary and nec-
oneliiry school enrollment as a percent of the school-ags population und
ntinuing in a logical sequence until the student is cnrolicd in w grad.-
iwbe or professional program. The enrollment measure serves primarily oz
tiv. boneh mark from which to follow the progression of the student through
the educational proce:;;..‘?2 Our concern is then fur those who fall to
somplete high school--the student enrolled in the tenth grade, but who
[nils to graduate. Many of those who terminate their formal sccondary
aducation, either as graduates or dropouts, will enter the labor force
wd thms, are no longer relevant to our analysis. But others will enter
the military, where we can assess the guality of their education 2s given
by pre-induction mental examinations. For those who enter college, we
assume that o measure of the quality, in addition to quantity, of their

g;/ Fourteen measures of educational output were initially collected,
from which the final get of measures was selected ag the smallest
set indicative of our basic assumptions of the cducational system.
Data were collected in depth to reduce the error of data instability
and response error. TFor exangle, data on high school Jdropout
rates vere taken from U.3. Office of Education and National Educa~
tion Association sources for several time periods. The Army pre-
induction examination results were calculated as an average for
the three-year pecriod from 1964-66 by aggregnting the explicit
number of those examined and those who failed. This provided =
check on the variability of yearly averazes for the small states.
Yearly averages were also included for the years 1360-66 individually.
since demand for draftees and the ~upply of more highly educeted
eligible draftees significantly sltered the mental gquaiificaticon
rate. Asg was anticipabed, most of these measures wers highly cor-
related with each other and could he appropriztely eliminated with-
out undue loss of information. The vocational measures were
eliminated on the basis of & lactor snelysis, and the remaining set
of academic-orientated measures was reduced by analyzing the cor-
relations of the various sub-sets of data.

gg/ The output data are for the time period 1964-68 so that we are not,
in fact, measuring the progression of a specific student through
the sducational system of any particular state. Rather, we are
dealing in general terms with the various levels of educational
attainment of the citizens of a state at one pericd in time. he
sequential concept is used for rhetorical purposes to facilitate
an understanding of the logical, rather than ad hoc, selection of
the initial measures of educational output.
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education is the proportion of high school graduates who enroll in formal
higher educational programs. Our guality and quantity assessment then ex-
tends on to graduate and professional schools where we use a measure of
the percent of undergraduate students who enroll in such advanced degree
programs.23 The set of six output measures used in constructing the ed-
ucation indicator is:

x,: High school dropout rate (difference between 10th grade
enrollment in 1963-64 and number graduating in 1966).

Xnt Percent passing pre-induction mental examination, 1986.

Xz 3 Percent of population ages 5-20 enrolled in high school
(average for period 1964-66).

Xyl First-time college enrollees, fall 1963, as a percent of
high school graduates, spring 1963.

X Percent of population age=> 18-44 enrolled in higher education,
fall 1963.

Xgt First-time professional and graduate students, fall 1963, as
a percent of full-time undergraduates, fall 1963.

§§/ Notably lacking from our measures of educational output is any
consideration of vocational training. In our initial analysis,
several measures of vocational training were included, yet factor
analysis of all the measures clearly indicated that there is a
strong dichotomization between academically orientated and voca-
tionally orientated education. By including such vocational
measures, we were only diffusing the information that existed in
the initial data. This dichotomization was tentatively verified
in multiple regression analysis of explanatory variables on the
individual measures of educational output. Environmental conditions
and school and teacher characteristics were found to be much more
highly significant in explaining state differences in academically
orientated education, while employment levels and occupational
structure appeared more significant in explaining differences in
vocational education output.
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The final set of six output measures used in constructing the
indicator was carefully selected to avoid duplication of information and
was the smallest set that could be obtained while preserving our basic
concept of the educational system. As shown by the correlation coefficients
in Table 5, there is very little duplication of information in the six mea-
sures. The highest correlation betweei. any two of the measures is 72.7
percent, while eight of the 15 correlation coefficients are less than

40 percent.
TABLE 5
PEARSONIAN CORRELATION COEFFICIENTS FOR
SIX EDUCATIONAL OUTPUT MEASURES
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The indicutor defined above will quite natnrally tend o omphasize
the higher quality cducaticnal service that is available in the more wenlthy
states, The outcome is to be expected. The states with the higher income
levels and greater concentrations of property wealth wre able to finance
better schools, pay higher salaries, and expose students to travel, cul-
tural events, and other environmental experiences vital to educational
atvainment. This fact of life should not cast dispersion on the output
indicator. But it does suggest that a more comprehensive analysis would
include some indication of relative differences in fiscal capacity and
the effort being exerted by states to provide educational services. TFor
this reason, a second indicator assessing state differences in educational
needs and relative effort was constructed as the weighted sum of the
follo.- ng four individual measures.

zl: Number of school-age children (5-17 years) per 1,000 adults
(21-64 years) 1963-64.

: Personal income per pupil in average daily attendance
1963-64.

Zo

ZS: Current expenditures for elementary and secondary schools
as percent of personal income, 1963-64.

Zy State and local expenditures for education as percent of
total government expenditures, 1962.

The number of school~age children per 1,000 adults varied sub-
stantially from one state to another. New Mexico, with B86.2 percent of
its population of school age, is confronted with a much greater demand
for education than is New Jersey, where only 43.0 percent of the popula-
tion is of school age. In addition, New Jersey has a much higher level
of personal income per pupil in average daily attendance. These demand
and supply conditions create a situation where, in general, the high de-
mand, but low income state must allocate both a larger proportion of its
personal income and a greater proportion of its total state and local
budgets to support education. These trends are verified as shown by the
correlation coefficients in Table 6. The demand for educational service
has a high negative correlation with personal income; hence, the wealthy
states not only have a greater capacity to support education, but have
fever children to educate per tax-paying adult. As a result, they can
allocate a smaller proportion of their personal income and of their total
public budgets to education and, at the same time, provide a higher quality
of educational service. It is the purpose of the second indicator to
point out this disparity between the wealthy and poor states.
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TABLE 6

PEARSONIAN CORRELATION COEIFFICIENTC FOR
FOUR EDUCATTIONAL DEMAND AND SUPPLY MEASURES
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The two educaticnal indicators are derived as a weighted sum of
the individual measures taken as a percent of the U.S. average. The
indicators are given by the following relationship:

I, = (%cjxi’j)(l/gcja—(j)

where X j is the initial education statistic J for state i ; €3 is
the factor loading or weight for the first factor; and ij is the average
value of the jth measure of education.

A factor analysis solution was derived and the weights for the
first factor were used in weighting the individual measures of education
output and relative needs and fiscal capacity in constructing the two
education indicators. These weights are given in Table 7.
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TABLE 7

FACTOR WEIGHTS USED IN CONSTRUCTION OF SOCIO-ECONOMIC
INDICATORS OF EDUCATIONAL OUTPUT AND RELATIVE NEEDS
AND FISCAL CAPACITY

Percent of Variance

Weights Used in Accounted for by

Elements of Model Constructing Indicator Factor Weights
Educational output 54,06

Xq 0,7812

XE 0.7540

Xz 0.873L

Xy 0.5731

Xg 0.4210

Xg 0.8922
Relative needs and fiscal capacity 66.92

Zq 0.9148

Z, 0.8310

2z 0.8712

z4 -0.8380

The resulting two education indicators are shown in Table 8
where the value for each state is expressed as a percent of a U.S. average.
Alabama, for example, provides an education product to its citizens that
is only 74.6 percent of the quantity and quality available in the U.S. as
an average. But given their existing resources, the residents of Alabama
are certainly making a greater than average effort to support education as
shown by the second indicator. Alabama not only faces a greater demand
for educational services, but also has less capability to supply such a
demand. The contrast is most glaring when we examine the conditions exist-
ing in California. (alifornia provides the highest level of educational
service available in the nation, 28.6 percent above the national average,
yet this is accomplished through the combined effect of very favorable
environmental “conditions and the wealth to support public policy decisiens.
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TABLE 8

STATE VALWUES FOR THE TWO EDUCATION SOCIAL INLICATORS

Educational Relative Needs, Ficcal
Output Capacity, and Budgetary Effort
I II
Alabama 74.6 110.5
Alaska 91.6 110.0
Arizona 114.8 111.8
Arkansas 83.8 107.1
Californisa 128.6 93.2
Colorado 106.0 105.8
Cennecticut 117.0 76.9
Do iaware 105.0 88.5
F. rila 93,1 93.8
Georgia 78.3 104 .4
Hawaii 96.1 91.3
Ideho 109.8 109.1
Illinois 111.1 77.4
Indiana 08,1 101.7
Iowa 104.0 103.7
Kansas 108.5 102.3
Kentucky 88.6 100.3
Louisiana 88.1 109.3
Maine 82.5 100.4
Maryland ~06.0 91.2
Messachusetts 119.3 77.0
Michigan 107.3 101.2
Miznesota 106.5 105.0
Mississippi 76.0 114.8
Miss-uri 101.5 87.9
Montana 103.1 108.4
Nebraska 109.7 96.5
Nevada 98.4 81.0
New Hampshire 97.8 85.5
New Jersey 114.8 78.7
New Mexico 98.3 125.8
New York 118.5 74.1
North Carolina 75.3 112.9
North Dakota 101.6 109.5
Ohio 101.3 94.3
Oklahoma 105.3 102.6
Oregon 108.1 105.7
Pennsylvania 103.6 88.5
Rhode Island 108.9 76.9
South Carolina 74.0 116.8
South Dakota 102.0 111.5
Tennessee 86.2 102.4
Texas 96.8 104.0
Uteh 113.5 125.8
Vermont 90.0 10L.7
Virginia 89.5 99.6
Washington 107.5 102.9
West Virginia 84.8 112.2
Wisconsin 100.4 93.9
Wyoming 104.4 112.9
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APPENDIX

THE SPECIFIC INDICATORS FOR EACH GOAL AREA USED
TO CALCULATE THE S-E-P INDEX

I. THE STATUS OF THE INDIVIDUAL II. INDIVIDUAL EQUALITY (Concluded)

A.

Enhance Individual Dignity
Ievel of Putlic Assistance
for:l/ (average monthly
payments )
0ld-age assistance
Aid to familes with de-
pendent children
Social_§ecurity payments
for:¥ (average monthly

Ratio of nonwhite to white
income adjusted for f?u-
cational differences®

Socio~economic Impairment
Discrimination

Educational attainment as
measured by the ratio of
of the white to non-
white high school drop-

payments out ratef
Retired Educational attainment as
Disabled measured by the ratio

Living conditions indeng

of nonwhite to white

4

B. Promote Maximum Development college graduate rateé/
of Individual Capabilities Educational quality as
Quality of medical service measured by the ratio
index3 of white to nonwhite
Education indexé/ percent of graftees who
C. WVWiden Opportunitizs for Tailed the mental re-

Individual Choice
Fquality index?/

II. INDIVIDUAL EQUALITY

Eliminate Discrimination on

Basis of Race, Sex, and
Religion

guirements portion of
their pre-induction
exan@-7

Health

Ratio of white to nonwhite
age af}usted mortality
rates

A. Current Economic Status Envircnmental Conditions
Ratic of nonwhite to white Urban housing density as
per capita median income measured by the ratio
adjusted for urban-rural of white to nonwhite
differences in population percent of occupied
distribution8 units with 1.0l or more

Ratio of nonwhite to white persons per roomE/
employment rates® Quality of urban housing

B. Current Economic Discrimination as measured by the ratio

Ratio of nonwhite to white
income adjusted for
occupation differencesé/
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of nonwhite to white
percent of occupied
housing units which are
scund and have gll plumb-
ing facilities.?




TT. TINDIVIDUAL EQUALITY (Concluded)

Searesation of urban housing
ar measured by a weighted
index of the extent of
segregation by census
blocklO

ITI. STATE AND LOCAL GOVERNMENT

A

Informed Citlzenry

Percent of total population
of voting age who voted
in 1964 presidential elec-
tion.

Percent of total population
subscribing to daily news-
papersél/

Fducation level--median years
of school completedlg/

Professionalism of Public
Administration=2

Median annual salary of state-
local government employees

Percent of full-time employees
under state or local retire-
ment system

Percent of full-tine employees
under contributory life in-
surance coverage

Percent of full-time employees
under contributory health or
hospital coverage

Professionzliism of State
Legislaturesfg/

Biennial compensation of
legislatures, 1964-65

Expenditures for legislative
g*+aqff, services, operations,
and printing., 1963-64

NWumber of bills introduced in
1963-64 zessions

Tength of regular plus extra
sesasions, in calendar days,
1963 ~64

Iegislative services score

36
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Piapers ion of Power: Jtate-
Tocal

Telitical Jurisdiction

State conctituticnal and
statutory restrietiin on
local taxing powerlﬁ/

3tate constitutional and
statutory res<riction o
local government debtls

IV. EDUCATION

A.

V. ECONOMIC GROWTH

Output
One minus the high school
dropout ratelﬁ?
Percent passing pre-induc-
tion Army mental exam-
inatiornl?
Percent of population
ages 5-20 enrglled in
high schoo1X8’
First-time collizge en-
rcllees as a percent
of high schoofl grad-
uateslg/
Percent of population
ages 18-44 enrolled in
higher educationgsy
First-time professional
and graduate dtudents
as a percent ¢f full-
time undergraduates%g/

A.

Output

Percentage incrpase in
personal incoje, 1960-
8524

Percentage incrédase in
per capita perysonal in-
come, 1960-652L

Input

Per capita capital outlay
by state and local
governmentsgg

Unemployment rategé/

Living conditions indexg/

o4/

Technological change indexZ=
Education index%




VI. TECHNOLOGICAL CIANCE
A. Promotion and Encourage-
ment of Technological
Change

Patents issued to residents
of each stategé/

Current expenditure on
research in universities and
college596

Industrial research and de-
ve lopment expenditureng/

Manpowergg/

NMumber of scientistsgg/

NASA rescarch contracts with
universities and nonprofit
organizations net sub-
contracts§97

Military prime contracts for
research39

AEC research contracts with
universities and nonprofit
organizationsgg/

B. Education and Retraining

Enrollment in vocational and
technical education as per-
cent of populationél/

Per capita expenditure for
vocational education32

VII. AGRICULTURE
A. Farm Level-of-Living Indexéé/

Average value of land and
buildings per farm

Average value of sales per farm

Percent of farms with telephones

Percent of farms with home
freezers

Percent of farms with automobiles
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LIVING CONDITTONS
A. Remedy Slum and Poverty
Conditions
Total state technical
assistance expenditure
per poor person34
Bconomic opportunity
assigtance expenditure
per poor personéﬁ/
Percent of families with
income under $3,00032
Percent of sound housing
units with plumbing
facilities
B. Reverse the Process of
Decay in lLarger Cities
Per capita general ex-
penditure of state and
local governments for
housing ,and urban re-
newaléﬁ/
Weighted index of crime
rates
C. Relieve “the Necessity
for ILow-Income and
Minority Groups to
Concentrate in Central
Cities
Weighted index of median
family income in cen-
tral cities as a per-~
cent of SMSA median
family income39
D. Expand Parks and Recre-
ation as Necessary to
Meet Demand
Per capita recreation

area4o

HEALTH AND WELFAREZL/
A. Medical Care
Number of doctors per
100,000 population




TX. UEALTH AND WELFARE (Conecluded)

Number of dentists per 100, 000
population

Number of nurses per 100,000
population

Number of acceptable general
hospital beds per 1,000
population

Number of acceptable mental
hospital beds per 1,000
population

Number of beds for long-term
care for aged per 1,000
population over 65

Special and general patient days
of care per 1,000 population

Mental patient days of care per
1,000 population

State and county mental hospital
admissions per 100,030
population

State and county mental hospital
releas:s per 1,000 average daily
patients

Percent population served by
fluorinated water supply

Infant deaths per 1,000 live births

B. Welfare

Child health and welfare

Child welfare expenditure
per child under 21

Mothers receiving medical clinic
services

Crippled children served

Children receiving child welfare
gervices

Full-time caseworkers per 10,000
children

Vocational rehabilitation

Rehabilitants per 100,000
population

Cases per counselor

Per capita expeniitures

Public assistance

0Old-age assistance

Aid to families with dependent
children
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Type of Restriction Ranking
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flexibility in the application of the limitations,
or wrich provide relatively high maximum rates.
; ~ls limitatlions applicable to all or to most of 30
their local govermments, allowing for little flexi-
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By referendum with certain limitations, as: 40

Special majority (60%, 67%, 75%, etc.)
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The 45 states for which data were available all had some widely appli-
cable legal provisions that set a limit on local full faith and credit
debt in relation to the property tax base. For 14 of these states,
though, the limits are statutory rather than constitutional. The
statutory states were ranked 1, while the constitutional states were
ranked 15.

Department of Health, Education, and Welfare, Office of Education,
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Astronautics  (Washington, D.C.: U.S. Government Printing Office,
1963). p. 170 and pp. 720-23.

National Science Foundation, "Reviews of Data on Science Resources,"
NSF 66-34, No. 11, December 1966, p. 3.

D.A. Murry, "Scientific Research in Missouri" {Columbia, Misscuri:
Research Center, School of Business and Public Administration,
University of Missouri, 1965), pp. 44-47.

"State Data and State Rankings in Health, Education, and Welfare,"
op. cit., p. S-3 and p. S-42.
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Each element was weighted equally in determining the final ranking.
All 130 cities with 1960 populations of 100,000 or more were included
in the analysis and where the relevant SMSA extended intc more than one
state, the population was allocated to the relevant state. The ratio
was weighted by the absolute level of income to reflect regional

income differentials.
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August 3, 1968. The "legislative services score" was constructed by
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actually provided, the size of the staff involved, and the degree to
which the services were used by the legislators.
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