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FOREWORD

The 1970 Paris Conference on Policles for Educational Growth wag organized by OECD ag a sequel
Lo {ts 1961 Washington Conference on FReonomic Growth and mvestment in Education, The purpose of the
Conference was Lo ussess the nature and consequences of the expansion of education in OECD countries
during the last 10- 15 vears and to foresce the main policy problems arising from continued educational
growth in the futv-e,

The proceedings of the Conference are presented in a set of eight volumes consisting of:

- 'The General Report of the Conference published under the title: EDUCATIONAL POLICIES FOR
THE 1970's,

and the {ollowing series of documents containing the twelve supporting studies prepared by the Secretariat:

(1
1T

Vi

vii
Vil

EDUCATIONAL EXPANSION IN ORCD COUNTRIES SINCE 1980 - (Background Report No, 1),

TRENDS IN EDUCATIONAL EXPENDITURE IN OECD COUNTRIES SINCE 1950 « (Background
Report No, 2),

GROUD DISPARITTES IN EDUCATIONAL PARTICIPATION AND ACHIEVEMENT:
Group Disparities in Educational Participation - (Background Report No, 4),

Differences (n School Achievement and Occupational Opportunities - Explanatory Factors,
A Survey bosed on Luropean Experience - (Background Report No, 10),

TEACHING RESOURCES AND STRUCTURAL CHANGE:

Teuching Staff and the Expansion of Education in Member Countries since 1950 - (Background
Report No, 3).

Changes in Secondary and Higher Ecducation - (Background Report No, 6),
Educational Technology: Practical Issues and Implications - (Background Report No, 7).
THE DEVELOPMENT OF EDUCATIONAL PLANNING:

Educational Policies, Plans and Forecasts during the Nineteen-Sixtios and Seventies -
(Background RReport No, 8).

Edueational Planning Methods - (Background Report No. 8),
The Role of Analysis In Educational Planning - (Background Report No. 9),
EDUCATION AND DISTRIBUTION O INCOME - (Background Report No, 11),

ALTERNATIVE EDUCATIONAT FUTURES IN THE UNITED STATES AND IN EUROPE:
METHODS, ISSUES AND POLICY RELIVANCE - (Background Report No, 12).
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Paper 1

PROBLEMS IN THE ECONOMETRIC ANALYSIS
OF EDUCATIONAL TECHNOLOGY

by
Fredrick L. Golladay*
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INTRODUCTION

The importance of education to various dimensions of national development and to individual welfare
has been thoroughly documented. However, to provide educational opportunities as abundantly as edu-
cationists and social scientists would urge is beyond the economic resources of even the richest nation.
Increasing the efficiency with which educational resources are allocated is therefore impera‘ive.

A number of recent studies have attempted to provide insights into the educational process and into
the efficiency of resource allocation to and within education through multivariate statisticgl analyses of
data drawn from schools and school systems., The ultimate objective of these studies has been to eval-
uate the strength of causal relationships between school inputs and characteristics and student achiove-
ment, Several scholars have challenged the findings of these studies; despite rather widespread criticism y
of school characteristics studies, it is apparent that the conclusions of these projects are influencing
educational policy, Not only have the results of these studies been cited as justification for policy re-
garding rescurce allocation to and within educational systems, but attempts have also been made to dis-
count criticisms of the studies. One well-known policy adviser has even suggested that the objections
raised by critics are not legitimate but rather are attempts to preserve some cherished and long-held
preconceptions regarding the educational process®.

The purpose of this paper is to provide a comprehensive, systematic examination of the theoretical, '“U<
conceptual and empirical problems plaguing research into the educational process which is based upon
extensive observational data. The goal of this discussion is to demonstrate that the shortcomings of
school characteristics studies are so pervasive and fundamental us to undermine any confidence that one
might place in the findings of such research. An extensive critical literature hag emerged which in
somewhat fragmentary fashion has attacked aspects of particular studies; most of the discussion has
focused upon empirical defects of the studies. This paper addresses a more basic issue - whether the i
large-scale, observational study of education is an appropriate research strategy for examining the
technology of the educational process.

This paper is presentad in five parts, Part I examines the analogy between erapirical production
functions in economic research and the school characteristics study, Several scholars have explicitly
drawn the analogy and have borrowed heavily upon the more developed literature of production function
estimation in preparing research strategies, This discussion considers the implications of public pro-
duction of educational services for the estimation and interpretation of production functions for educa-
tion. Part II presents the theoretical bases for causally interpretable, multivariate empirieal research
into education. Observational studies require a well-developed, theoretical system in order to identify
relevant variables and to suggest appropriate functional relationships among dependent and independent
variables, This part of the paper both reviews the need for theory in empirical research of the type
being considered here and assesses the literature of educational theory in an attempt to construct an
empirioally relevant, operational-theoretioal model of the educational process. Part Il summarizes

1, Daniel P, Moynihan, "Soutces of Resistance to the Coleman Report", Hatvard Educational Review, 38, 1, 1068, pp, 23-36,




research into the problems of conceptualization and measurement of school characteristios, inputs and
outputs, Attention is focused upon the absence of well~scaled, operational measures of thase variables
and the resulting implications for analysis and interpretation of empivical relationships. Paxt IV briefly
reviews the statistical problems that emerge in school charaocteristics studies, Part V summarizes ‘no
discussions and draws conclugions from the paper for the appropriate foous of research into resoure
ellocation to and within education,

It should be noted that each part of the paper has been presented as though the problems considered
in the other parts did not <ist, This has been done in order to simplify the disoussions; the reader should
bear in mind that the discussion of a problem which ocours whether or not other defects have been cor-
rected does not imply that the author has dismissed the earlier defects,
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I

PRODUCTION FUNCTION ESTIMATION
FOR PUBLIC SECTOR ACTIVITIES

‘The production function concept has been demonstrated to be a useful empirical tool with which to
derive insights into efficient responses of private firms to changes in factor or product prices. Several
scholars have suggested that application of production function concepts to the analysis of technical al-
ternatives in public education would be fruitful*, However, several oritical assumptions employed in
production function estimation are violated by public production activities. The purpose of this part is
to indicate the nature of these assumptions and to underscore the consequences of their being violated

in studies of educational practices.

The userlness of production functions in the study of the behaviour of private firms depends cru-
cially on the assumption of maximizing behaviour. The assumption of profit maximization permits one
to assert that observed production techniques are efficient; the theory of the firm offers compelling
evidence that enterprises which are not efficient in the economic gense will not survive the rigours of
competition, Economic efficiency, defined ag minimization of the cost of production, in addition implies
that techniques being employed are efficient in a more narrow physical or engineering sense, The vari-
ations observed in technology may therefore be assumed to reflect optimal adjustments to changes in
economic conditions, particularly regarding the cost of factor services and materials,

The assumption of profit maximization also implies that factors will be paid approximately their
marginal contributions to output; this implication 18 important because it facilitates the aggregation of
heterogeneous inputs into production, The broad category of inputs denotod as labour may be usefully
analysed by a single dimensional index expressed as dollars worth of labour productivity, if one may
assume that marginal productivity theory is appropriate. In the absence of this highly useful implica-
tion of maximizing behaviour, one is forced to regard every distinguishable skill as an input to be

analysed explicitly.

It i8 perhaps obvious that the implications of technical efficiency and consistent aggregation of inputs
derived from the assumption of maximizing behaviour are not appropriate to studies of production in the
public sector generally. This conclusion i8 particularly important to research into educational technolo=

gy based upon observational data.

Educational decision makers do not appear to maximize any well-defined criteria funotion, Purists
may argue that educational decisions, if rational and consistent, must reflect some underlying set of
objectives which are being optimized, at least implicitly. One may concede this point, yet recognize
that the decentralized structure of educational systems oreates a presumption that the latent decision
functions of teachers, school administrators and public officials are likely to be highly diverse. The

1, Tor exampls, ses Samuel §, Bowles, “Towatds An Bducational Production Function", {in National Buteau of Economie
Resantch Confatence on Income and Waalth, New York, 1968,

11

P N

B Rt a3t

iy e




observed technical choices may be optimal with respeot 1o an almost infinite variety of objectives, and
there {8 no reagon (o expect these objeotives to he mutually consistent or reinforcing,

The absence of a well-defined objective funotion which is being maximized by educational cleoision
makers destroys the implication of produotion theory, that ohserved technologies are efficient in an
engineering sense. One cannot argue that obhserved techniques are efficient methods for obtaining a
particular output where even the output being maximized 18 amhiguous.

The second implioation of profit maximizing hehaviour, that marginal productivity theory explains
payments to factors, is also inappropriate to education. The highly convenient procedure of aggregating
Inputs by values assigned by the market is therefore not legitimate, It may he argued that the opportunity
cost of remaining in the teaching profession is determined by market forces; profit maximizing flrms
have determined the value of a teacher as a production worker. This suggests, however, only that a
lower hound on the value of a teacher is established; even this value would appear to have little relevance
to one's productivity as a teacher. The widespread use of salary schedules, seniority increments and
the reluctance to employ ""merit" salary payments reinforces the view that marginal productivity theory
is not an adequate conceptualization of wage determination in education.

Similar arguments demonstrating the inappropriateness of aggregating inputs by using market valu-
ation may be made for classes of educational inputs other than teachers. There is no & priori basis for
the view that the value of educational resources bears any consistent relationship to a well-defined, gen-
oral index of school outputs, For example, 'avish athletic facilities may contribute to a community's
sense of prestige without having any positive impact on student reading ability. Educational inputs must

therefore be considered in a highly detailed and disaggregative fashion if one is to capture the variability
in school inputs,

Implieit in much of the above eriticism of production function estimation is the realization that the
outputs of formal education are as elusive as school inputs, The issue of school decision-making might
be reinterpreted as an examination of the question, "What do schools produce?", Because education is
typically provided publicly without direct charge, it is impossible to infer a well-defined, general index
of school outputs. The outputs of many industries are equally diverse; however the marketing of these
goods provides a rigorous evaluation of the social values attached to these goeds, permitting one to
estimate a single dimensional measure of production. In short, market prices may be used as aggre=-
gation weights for related but heterogeneous outputs. A community's preferences for advanced place~
ment physics education, remedial reading instruction and inter~school athletics are never subjected to
these rigours of market evaluation. ,

This pari of the paper has attempted to demonstrate that empirical production functions for edu~
cation estimated from observational data confront important problems because of the nature of public
sector activitiea, The interpretation of the estimated production function for education as a summars
ization of technically efficient alternatives is destroyed by the absence of consistent maximizing behaviour;
the estimated function summarizes a variety of often unrelated production activities., In addition, there
is no theorstical basis for the assumption that the estimated relationships are in any sense technically
efficient. TFinally, the absence of an elegant theorsetical justification for aggregation of either school
inputs or outputs considerably complicates the study of educational technology., Part 1V.considers the
aggregation problem and related statistical issues in greater detail,

. 46




II

EDUCATIONAL THEORY AND EMPIRICAL PRODUCTION
FUNCTION ESTIMATION FOR EDUCATION

The purposes of this Part are to indicate the requirements for causally interpretable, non-
experimuntal researnh into educational technology, and to provide some initial suggestions regarding
the approprinte strategy for such research, Tirst, the relationship of theory to empirical research is
considered; it 18 stressed that non-experimental or observational research requires a theoretical frame-
work with which to identify important variables and to specify the algebraic form of the relationships.
Second, the theoretical literature of education is examined in an attempt to develop a tentative model of
the educational production process. The discussion is organised into investigations of the inter-temporal
structure of education, the theory of classroom learning and the theory of educational administration.
The recursive structure of student development is supported hoth with speculative analyses and empiricel
studies. The consideration of classroom learning departs from scveral earlier studies in that it is not
explicitly concerned with abstract learning theory but rather focuses upon instruction, The discussion
of administrative theory is designed to illuminate educational decision-making, partioularly with respect
to the extent to which educational developments are innovated.

The Role of Theory i1 Empirical Research

The dangers of adopting a strictly empiricist research strategy have heen widely disoussed in the
literature of sociometric and econometric research®, The discovery of a systematic relationship be-
tween two variables suggests several hypotheses, 'The two variables may be causally related, although
it 18 uncertain in which direction the causation might operate, or, indeed, if a unique direction of cau-
sation may be identified; examples of mutual causation abound in the study of social systems. Alter=
natively, the two variables may share a common source of causation or may simply measure the same
latent conoept. In the absence of a theory of the procesa to guide in the specification of functions to be
estimated, the results of statistical analyses may only be regarded as predictive as opposed to causally
interpretable. The empiricist study describes phenomena in terms of measurable variables and may
enable one to predict a more elusive variable through the use of readily available measures; such &
study does not, however, provide an empirical basis for conolusions regarding the consequences of
manipulating particular variables. The policy oriented study of educational technology being considered
here requirea that the results of the research he causally interpretable and that one be able to evaluate
the consequences of manipulations of school input variables.

The statistical technique of multiple regression analysis produces estimates of the parameters of

a linear function such that the estimated values of the dependent variable are as highly correlated as
possible with observed values of the dependent variable. The technique by itself does not generate or

1,  Ona of the best statements regatding the potential dangers of the steiotly empiricist apptoach is found In Tjalling
J. Koopmans, "Mansurement Without Theoty", Review of Beonomjos and Statistios, August 1047, pp, 161-172,
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test causal hypotheses, nor does it provide a rigorous basis for gselecting variahles for analysis or
functional relationships. A number of scholars have demonstrated that the selection of variahles and
specification of appropriate functional forms must be haged upon g priori and deductive theoretioal
analyses of the process undor study. Roegression analysis may then be appropriately used to estimate
the strength or magnitude of the association of variahles,

Suocessful generalization of the produotion funotion concept to the stucy of educational technology
thus requires that an adecuate theory of the educational prooess he obtained, Most empirical research
into educational technology has simply identified the variables which oasual empiricism would suggest
ave relevant and prooeeded to assume that the computationally-expedient, linear form is appropriate.
The idea that educational achievement is simply the sum of the independent influences of a number of
school inputs is intuitively absurd, Recently, it has been suggested that the field of learning theory
might provide insights into the apprepriate specification of educational production functions.

Educational Theory and the Modelling of the Educational Process

This section offers an approach to the specification of educational theory that would furnish the
necegsary basis for production funotion estimation. A review of theoretical discussion and empirioal
research relating to educational processes suggests variables which are appropriate to a quantifiable
mode! of the educational process. A detailed model of the educational process would be both beyond the
soope of tho present paper and premature, given existing knowledge; the secotion is thus meant to be
sugges’'ve only.

This discussion differs markedly from earlier efforts in that it considers educational procssses
from the viewpoint of the literature of educational theory and research. Previous efforts at construoting
quantifiable models of education have been characterized by their conspicuous lack of a basis drawn from
educational literature. Intuitive justification for a model composed on the basis of empirical expediency
has been offered by reference to a small number of empirical studies and theoretical summaries. While
such efforts are notable in their intent, approaching the problem of estimating quantitative relationships
In education without an understanding of educational processes increases the danger of misspecification
of underlying principles and consequent misinterpretation of empirical results.

This disoussion will be divided into two subsections. First, the general structure of the educational
process will be studied to illuminate the issue of an appropriate cholce of model structure. Second, the
theory of education and of the administration of education will be perused to obdtain insights into the
classes of variables which affect the educational process. Iollowing this section, the measurement
and conceptualization of variables will be discussed to suggest approaches to seouring data and facili-
tating the estimation of model parameters.

a) Structure of the Educational Process

Education 18 a sequential process in which a learner's prior knowledge is affected (Increased,
altered, or eliminated) by new experiences, The outputs from one stage of the process serve as inputs
to another, Thus, education may be viewed in a recursive framework which represents a dynamic
prooess as a series of sequential stages, each one dependent upon past stages', This approach inoi-

dentally coincides with the design of formal educational structures which employ grades, levels or types
of schooling,

The view of education as a recursive system is consistent with existing knowledge of intellectual
development, the learning process and the institutional structure within which education takes place.
At the most naive level, it {s apparent that maatery of prerequisite, hasic skills 18 orucial to future

1, H,0,A, Wold, "A Genetalization of Causal Chain Models", Esonometzica, 28, Z, April 1060, pp, 448-468,
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academic suooess: basic verhal, reading and arithmetic skills ave necessary inputs into more advanoed
literary or quantitative subjects. Less obvious is the exact nature of the role of prerequisite knowledge
In intellectual development. Work by the pioneering psychologist, Jean Piaget, indioates that individuals
must pass through three stages of intellectual development with respect to any subjeot*, Fivst, one ao-
oumulates concrete knowledge ahout the subject; second, one cdevelops genevalizations based upon con-
crote experiences or knowledge; finally, one resorts to abstract analysis of the important aspects of
events or phenomena., Abstractions are meaningless in the absence of general and concrete referents,

The tmportance of prerequisite knowledge to student learning has been amply supported by empirical
research, Research studies indiocate that a student is not able to perform a "higher level" learning task
if he has not heen able to perform a "lower level", or prerequisite task®, Where prerequisite tasks
were taught and mastered at some level, the success rate at learning new tasks far exoeeded that rate
which 1s normally obsorved in educational practioce, The widespread research procedure of statistically
controlling for previously measured abilities in studying effeots of curriculum materials or instructional
techniques demonstrates implioit recognition of the role of prior lmowledge as an input in the educational
prooess.

Grade levels, cyrles or forms characterize the institutional structure of educational systems in
many countries. While orginally an expedient resulting from the need to meet the deniands of wide-
spread education with limited resources®, the strusture has continued because of its convenience as
well ag its economic rationality, Many recent attemptas at individualized instruction*, and non-graded
schools®, reveal a trend which may eventually replace the rigid institutional patterns of the past, While
this trend will have long-range implications for research into educational processes, some of the prac-
tioal, logistical problems posed by attempts at genuinely individualized instruction indicate that in the
near future educational researchers will for the mest part be working with data generated from graded
schools. :

A reoursive modsl of education has the practical advantage of permitting one to examine the effi-
cienoy of school resources committed to various levels and subjeot areas of the educational programme,
Empirical analysis might, for example, indicate that development of reading skills should bhe given
greater emphasis at the expense of arithmetio skills in early grades. Furthermore, a reocursive model
permits one to examine the performance consequenoes of inferior educational experiences at each grade
level. The appropriate level of disaggregation over time and subjeot matter is considered below in the
disoussion of conceptualization and measurement of variables, and again in the review of statistical
estimation proocedures.

b) Theory of the Educational Process

Educational theory provides insights into the identification and delineation of facto»s affecting edu~
oational achievement. An attempt to determine the appropriate variables and the nature of their influence
suggests that two types of theories .1ust be examined = educatiunal theory and administrative theory,
Educational theory describes the nature of the educational process and the manner in which learning
ocours, Administrative theory indioates the way in which decision=making affecting the allocation of

t, John H, Flavell, The Deyelopmental Psychology of Jean Piagat, Peinceton, New Jetseys D, Van Nostrand Company, Ine,,
1968, :

2. Robert Gagne, "The Acquisition of Knowledge", Psyshologlcal Reylew, 69, 1982, pp, 386366 and Gagne, J,R, Mayor,
H.L, Garstens and N, B, Paradise, "Factors in Acquiting Knowledge of a Mathematical Task", Psychologloal Monogtaphs, 78, 1062,
vol, 4, Whols No, 8tu, ‘

8, R L, Butts and L, A, Cremin, A Llistory of Bduoation in Ametjean Culture, New York: Henty Holt, 1989,

4, "Anoolation for Supervision and Cusrloulum Development, " Jndividualizing lnsttuction, ‘Washingtons the Association, 1964,
and "Natlonal Soclety for the Study of Education”, ladlvidualizing lasttuction, Chicage: Universlty of Chicago Pres, 1082, .

8, John Goodlad and Robert H, Anderson, The Norgtaded Elementaty School, New Yorks Hatcoutt, Brace and Wotld, 1060
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resources to and within education is conducted. Thus, one provides the technical basis for the produ i~
tion function and one describes the "market" within which education ocours. The following discussion
will treat first eduoational theory and then administrative theory.

i) _ngluoatlonal theory

Variabies influenoing the educational process may be considered within three clases, Exogenous
variables are defined as those external to the eduoational system and hence beyond the direct control
of educational decision makers. Endogenous variables are those input variables which may be manipu-~
lated by the educator and which are aspects of the educational process. The third class of variables
includes educational outputs, This conceptualization of ducation variables is somewhat artificial in
view of the dynamic nature of education; exogenous iaputs into schools are augmented and transformed
into school outputs which are later useful as endogenous inputs, Nonetheless, this classification of
variables clarifies our discussion of educational theory.

The relationship among these three classes of variables may be summarized as:

By = FEyy, X, N)

where Et = output for some measurable aspect of school effect for period t;

xt = input factors exogenous to the formal educational system;
Nt = input factors endogenous to the eduocational system.

Each of these three classes is, in tuzn, made up of several sets of variables, which may be identified
as:

Variablee within E:

cognitive skills,
= affective responses,
physical development.

Variables within X: = aptitude: genetic endowment supplemented by experience,

" o» O @& Q
]

= prerequisite knowledge: verbal, analytic and substantive skills
necessary for acadsmioc success,

=2
1

motivation: aotivity directed or sustained towards a scholarly goal.

Variables within N: 8

1}

schooling process: ocurriculum, instructional method, teacher
expertise,

1, = classroom: teacher interaction with students, peer culture,
F = school environment: facilities.

The following discussion will suggest a theoretical basis for the inclusion of each set of variables
in a model of the educational process and will provide a summary discussion of related research findings.
Space does not permit an exhaustive review of educational research, nor the synthesis of the factors
identified here into an elaborate model. The purpose of this discussion is to illuminate, for persons
outside of the professional sphere of the educationist, critical factors which should be considered by all
scholars attempting research into the effects of education.

The present disoussion differs from previous approaches to the identification of variables significant

in atudying education in at least one major aspeot: soocio=economic and cultural variables are not in=
oluded in the disoussion per se. In exoluding them, the author is not ignoring the significant correlative
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findings linkirg educational achievement with class or soclo-economic status, Many factors influenecing
educational ouicomes which may reflect oultural characteristics arve noted in the following discussion,
However, attempts have been made to keep the variables identified here as abstract as possible, The
use of soolo-economic characteristics as proxy variables for more basic traits important to education
is highly subject to criticism and will be explored in detail below,

e N s 8.0 s 35 S i ™

The important issue of obtaining suitable measures of variables arises for almost every variable treated
here, Therefore, related questions and their implications will be examined in the next part of the paper,
Specific measurement problems will be mentioned only if they illuminate an important aspect of the use
of the variable in empirical research,

Edugaﬁt{opalrourtput (E,)

An extensive literature on the goals of education suggests the heterogeneity of output which is fre-
quently desired as the result of schooling®, Of the three domains? of educational output whir% are pre-
sented here (cognitive skills (C), affective responses (R), physical development (D)), the development
of the first two is most likely to be dominated by the schools and, hence, they will constitute the formal
output of schools for purposes of the present discussion.

The two areas of cognitive skills and affective responses have been treated separately in taxonomies
which list educational objectives according to hierarchies of skill and abstraction required for theirmas-
tery. Yet, in the recursive educational process, the achievement of an objective in one domain may act
as a prerequisite or motivating factor for subsequent achievement and, hence, distinctions between the
two domains are not always evident. No attempt has been made to separate the domains into disjoint
categories in the following discussion of educational inputs. Specific input factors are examined as they
contribute to output identified with one or the other or both domains.

Educational inputs: exogenous factors (X)

While student characteristics, the exogenous factors, maybe regarded as the raw inputs into the
educational production process, because of the recursive structure of schooling, these variables are
purely exogenous factors only in the initial period. After having been operated upon by the educational
process, the analytic distinction between exogenous and endogenous becomes somewhat blurred. In the
following discussion, exogenous factors are presented in such a way as to suggest the impact that school-
ing may have upon them.

Aptitude (A)

It is easy to verify that individuals of the same age rarely at any given time are able to perform
exactly the same sets of tasks, This characteristic, commonly oalled intelligence or aptitude (the two
terms are used interchangeably here), affects scholastic performance. This attribute is not constant
from birth® but, rather, represents a developmental characteristic®, The intelligence quotient

1. ot example, see Rockefeller Brothers Fund, "The Pursult of Excellence: Education and the Future of America", Panel Re=
PM&MM.LM&LEU&Q_ Garden Clty, New York: Doubleday. Ine,, 1968; 1, W, Gatdner, "National Goals in Education",

Goals for Americans, the R -- he President's Commission on National Goals, Englewood Clffs, New Jerseys Prentlce-Hall, 1060;
and C, M, Lindvall (Ed, ), Defining Educational Objeotives, Pimburghg Untvemty of Pittsburgh Press, 1064,

2 From B, S, Bloom. AJ."’QEQEY cational Objectivess Cognitive Domain, New Yotks David MeKay, tnc,, 1068; and
David Krathwohl, A Taxopomy of Educational Objectives: Affective Domain, New Yotks David MoKay, Inc,, 1964,

8, J.P. Guilford presents evidence refuting this widely<held prinoiple in The Natute of Huinan fntelligence, New York:

MecGraw<Hill Book Company, 1967, See alto J,M, Hunt, [ntelligence and Bxperience, New York: Ronald Press, 1961,
4, B.S, Bloom, Stability and Change in Human Characteristios, New Yotks John Wiley and Sons, Inc,, 1064,
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(IQ) compares actual achievement of an individual at a given age with that of a normed population. The
moagure includes the influence of environment on a porson's knowledge at any point in time. Thus,
when used as an empirioal variable in research, intelligenne is an intermediate conoept incorporating
prinoiples of genetic endowment and environmental influence in the form of past experience.

In addition to showing that intelligence as measured by 1Q is a variable factor?, research also
suggests that the influence of environment upon intelligence is greatest in the early years of a child's
development, Partioularly, lack of learning in one period is difficult, sometimes impossible, to make
up in later periods®, Measured differences in intelligence which previously were attributed to ethnio or
class intelligence differences may reflect this modifying influence of environment?,

Prerequisite knowledge (P)

Prerequisite knowledge may be considered as a specific extension of the environmental component
of aptitude. It encompasses academic abilities exclusive of social and environmental factors. The
importance of prerequisite knowledge to student achievement in learning tasks has already been men-
tioned to lend support to the consideration of education as a recursive process*,

The role of prerequisite learning in various disciplines can be expected to vary significantly, de-
pending on the technical nature of the material being studied and the need for highly specific principles
or tasks as prerequisites. This, in turn, would suggest that an educational production function should
be disaggregated by subject, as the role of prerequisites in one subject (e.g. mathematics) may be
considerably different from that in another (e.g. fine arts or literature). In instances where early
prerequisite knowledge was missing, and where it was highly important, the academic advancement of
a student would be expected to decrease rapidly and approach zero, unless thy academic situation were
one which would allow instruction at the level of the student's need. In short, the problems of poor
achievement may be expected to compound, suggesting that the relationship between adequate prereq-
uisites and academic success is non-linear.

Motivation (M)

The definition of motivation as "the combination of forces which initiate, direct or sustain activity
towards a scholarly goal® ', implies that motivation is a composite of qualities including expectation and
reinforc ement. While theoretical discussions of motivation are ambiguous, or even contradictory, it is
apparent that some minimal amount of motivation must be present before learning can take place®.
Beyond that, theoretical works are in conflict. It has been asserted that performance increases monot-
onically as motivation increases”, implying that the most effective instruction occurs when motivation
is maximal. A more plausible argument is that hefore motivation can facilitate performance, correct

1. Extensive evidence to suppott this conclusion is provided in Robert L, Green and othets, The Bducational Status of Children

in a District without Public Schools, Washington, D, Cl,+ Depattment of Health. Education and Welfate, United States Office of Edu-
cation, Cooperative Reseatch Project No, 2321, 1064; Otto Kllenbetg, Negro Intellig : gration, New York:

Columbia Univetsity Press, 1038; E,S, Lee, "Negro lntelligence and Selective 1attom aPhtladelphiaTsof the Kllenberg
Hypothesis", Algerican Sociological Review, XVI1, 1961, pp, 227-238,
2, B.S, Bloom, Stability and Change in tHuman Characteristics, New York: John Wiley and Sons, ine., 1964,

3. Mattin Deutsch and Bett Brown, "Sooial Influences in Negro-White Intelligence Differences"”, Joutnal of Social lssues,
April 1064, pp. 24-36,

4, Robert Gagne, "The Acquisition of Knowledge", op, eit,

6, William W, Farquhat, "Academic Motivation and Innet=City Schools", in Hetbert G, Rudman (Ed,),
New Yotk: Harcourt, Brace.and WOrld. Inc.. 1968, p. 198,

8. John W, Atkinson, A ' ation, Princeton, New Jefsey: Van Nosttand, 1964,

tban Sehooling,

7. C.E, Osgood, Methgg N m gy In Expmgg._mygl_l_g;ggy. New York: Oxford Univetsity Press, 1083, p, 413,
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or otherwigse desired behaviour must be dominant over other possible behaviour patterns®, In other
words, motivation oan be disfunctional with respect to academic achievement if habits which facllitate
learning do not exist, Research results on the effects of motivation upon academic achievement also
suggest that achievement motivation in a given situation is dependent on both the individual's typica!
level of motivation and the degree to which he sees the situation as achievement relevant®, Thus, a
stucdent must be able to see the relationship of a particular task to an achievement goal.

Edugational inputs: endogenous factors (N)

Endogenous faotors are those over which educational policy makers have the most immediate control,
namely, school characteristics. Studies of the influence of these characteristics on educational produc-
tion have special significance for the issues of allocation of resources to and within the educational sys-

tem,

Schooling process (8)

Curriculum quality, instructional method and teacher skill are important in educational production,
Schooling process variables which deal with these aspects of educational practice measure the efficiency
of the educational system, Educational research is abundant in these three areas. No doubt part of the
interest in research of this nature has bheen stimulated by the widespread educational reform which has
occurred in the past decade in many subject areas in a great number of countries. The three classes of
schooling process variables cited here -~ curriculum organisation, instructional method and teacher skill -

will be discussed separately.

The majority of research studies in curriculum have utilized formal research designs to study a
particular problem at a micro level. Results from these studies suggest that student achievement is
related to curriculum objectives. As an example, many experiments have tested the efficiency of "new"
versus "old'" mathematics curriculum materials. In instances where subjects are tested with instr-
ments designed on the basis of each set of materials, subjects using traditional materials typically
perform best on tests designed for traditional programmes stressing mechanical skill in problem solv-
ing, and subjects using new materials perform best on new tests designed to measure analytic abilities®,
These results imply that a critical aspect of the study of educational production functions is the choice
of an objective function made with reference to the cultural, political, social and economic needs of the
students in a particular educational system.

Research in instructional methods has illuminated psychological principles of learning efficiency
and the influence of ability factors on learning patterns. It is not the purpose of the present summary
to present in detail the research findings which have contributed to an understanding of student learning,
However, some results have implications for the structuring of educational production research studies

and will be summarized here.

Numerous studies suggest interactions of ability and the effect of knowledge of results upon achieve-
ment, 1If students' knowledge of the success of their academic performance is immediate, there appears
to be no correlation between ability as measured by 1Q and performance, or between reading level and
performance*, When knowledge of results is less immediate, both 1Q and reading level correlate with

1, K.w, Spence, Behaviot Theoty and Conditioning, New Haven: Yale University Press, 1056,

2. Elizabeth G, French, "The Development of a Measure of Complex Motivation", United States Petsonnel T:aining Research
Centet Reseafch Report, No, 66-68, 1066; and French and 1, Chadwick, "Some Characteristics of Affillation Motivation", Joufnal

of Abnormal Soglal Psychiology, No. 82, 1068, pp, 206300,
8, Milton Matet, "Bvaluation of a tvew Mathematics Cutrfculum", Amerioan Psyohologist, No, 17, 1082, p, 388,

4, L.D, Eigen, "A Compatison of ’hiee Modes of Presenting a Programmed Instruction Sequence", journal of Edueational Ree
seatch, No, 86, 1962, pp, 4634605 and J, K. Little, "Results of Use of Machines for Testing and for Di{ll Upon Leatning in Bducas

tional Psyclology”, Joutnal of Experimental Bduoation, No, 3, 1034, pp, 4849,




performance on immediate and delayed post-tests. In addition to suggesting that the use of reinforce~
ment through immediate feedback can be expected to have greater effect on poor students than on supe-
rior ones, these results suggest that the impact of instructional method on students of different abilities
ghould not be uniform,

The growing use of a variety of media for instructional purposes has raised many questions regarding
both the pedagugical effectiveness and the economic efficiency of mediated instruction. Abundant research
in the field of instructional media has been carefully summarized!, Research indicates essentially

_that teachers and media can both be used for effective instruotion, When extraneous factors are removed
from an experiment in instructional effectiveness, significant differences almost never appear?, At the
same time, when a comparison of methods focuses on a task for which a teacher is well-suited, class-
room technique appears more effective, When a comparison considers a subject which requires particu-~
larly detailed, mediated presentation, the media is likely to appear most effective®, These rosults in-
dicate that the educational policy maker has available numerous means of meeting particular goals.

They also suggest that economic criteria may well be highly relevant at a time when resources for edu-
cation are at a premium, Unfortunately, almost no research has examined the issue of expenditure al-
location within schools to achieve optimal results from staffing patterns, technology and other facilities*,

Teacher skill influences educational outcomes., Teachers have considerable influence over what
transpires in the learning process as they manipulate aspects of the instructional situation: a teacher
may control the stimulus situation, the verbal communication used to direct the learner and the positive
or negative feedback to the students from the events of instruction®, The feedback to students acts as
positive and negative reinforcement and affects academic performance directly by guiding students’
progress and indirectly by affecting motivation levels®,

Theoretical studies and empirical research on teaching methods to facilitate learning have related
teacher effectiveneas to learning principles. However, in spite of theoretical constructs outlining the
nature of teacher effectiveness, research attempting to measure teacher effectiveness has produced
little concrete evidence regarding the factors which are responsible for teacher quality”. Furthermore,
no fully satisfactory measures for teacher quality have been found. Commonl’ used variables such as
teacher verbal aptitude, experience and academic background do not provide consistent results®. These
variables probably act a8 proxies for more basic and relevant variables which remain elusive.

1, Fot comprehensive bibliographies see, W, Schramm, "Learning from Instructional Television", joutnal of Educational Re=
geatch, No, 322, April 1962, pp, 156-167; Robert Glaser (Ed.), Teaching Machines and Programmed Leatning, Washington, D.C,;
National Education Association, 1966 M.A, May and A, A Lunsdaine, "Mass Communication and Educational Media", A Annual Review
of Paychiology, 1066, pp, 476-5634; and B, C, Duke (Ed,), Sutvey of Educational Media Research in the Far East, Washington, D, C,,
United States Office of Education, 1063,

2, D.Ww, stickels, A Critical Review of the Mathodology and Results of Reseatch Comparing Television and Face=to-Face Inge
ttuction, unpublished doctoral dmeetatton. Penmylvanta State University, 1963,

8. Wilbur Schramm, Philip H, Coombs, et al,, The New Media: Memo to Educational Planners, Unesco tnternational Inge
titute for Educational Planning, 1967,

4, Bruce R, Joyce, "Staff Utilization", Review of Educationa] Reseatch, Vol, XXXVIL, No, 3, june 1069, pp. 323-336,

6. Robert M, Gagne, The Conditions of Leatning, New York: Holt, Rinehart and Winston, Inc,, 1966,

6. E.B. Page, "Teacher Comments and Student Performance”, Joutnal of Educational Psychology, Vol, XLIX, 1068, pp, 1'/8«
1811 and Pauline S, Sears and Ernest R, Hilgard, "The Teacher's Rols in the Motivation of the Learnet", in ‘Theoties of Leatning and
Instruction, 63td Yeatbook, National Soctety for the Study of Education, Chicago: the Society, 1064, pp, 182200,

7. For example, see A, S, Batr, gt al,, "Wisconsin Studies of the Measutement and Prediction of Teachet Effectiveness: A

Summary of Investigations", jousnal of Expetimental Education, 1061, pp, 1-186,
8. One of the more extenstve studies is that by David G, Ryans, Chatacteristics of Taeachers: Their Desctiption, Comp.

And Apprasal, Washington, D,C,t American Council on Education, 1660, Other studies, inoluding that by J,A, Shea, reveal very
low cortelations between measutes of teachet effectiveness and mental ability, ("The Predictive Value of Various Combinations of
Standardized Tests and Sub-tests for Prognosis of Teaching Efficiency", Catholic University of America, Educational Research,
Monogtaphs, 10, 1968, No, 6),
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Classroom factors (L)

Learning is not exclusively influenced by cognitive considerations, Teacher personality and peer
group attitudes affect motivation, and hence achievement, while a student is in an academic situation.
These significant classroom factots operate simultaneously with the learning process.

Several aspects of teacher personality have an impact on classroom climate. The extent to which
the teacher offers an image which the students regard as an "ideal" may affect their willingness to per-
form academic tagks. This may in part explain the difficulties typically encountered by middle-class
teachers reared in suburban areas when they attempt to teach ghetto children®, In addition to the effects
of different cultural environments of students and teachers on academic achievement, the interaction of
teacher personality and student personality factors frequently acts to encourage or inhibit academic
progress,

Research on the effect of teacher behaviour over the cycle of learning units and sub-units has
provided insights into the effect of teacher behaviour upon student achievenient.

There 18 a direct relationship between a teacher influence which encourages student participation
and constructive pupil attitudes towards the teacher®, Research specifically studying the relationship
between teacher influence and student achievement suggests that attitudes and achievement of students
are superior when classroom teachers are able voluntarily to vary their influence upon the class during
the learning cycle and are able to diagnoso student needs and respond with appropriate actiong?2.

Research results also indicate that the effect of teacher influence varies over a learning cycle and
that the most effective known patterns of teacher influence, from the standpoint of student achievement,
congist of varying levels of indirect and direct influence on student actions. Thus, highly disaggregated /
studies which examine the nature of teacher influence over short periods of time should be the most
useful in constructing production functions designed to reveal optimal patterns of teacher behaviour#,
Indirect teacher influence appears to be positively correlated with student attitudes, therefore differing
forms of an educational production function could be expected from different objective functions,

The adolescent sub-culture has been shown to be generally detrimental to academic motivation and
achievement. A strong correlation between social rewards for academic excellence and the ability of }'
high performers among high school students, regardless of other school characteristics - such as size, u(
community, socio-economic status, expenditure per pupil - suggests that the most capable students will
be high achievers only if it is socially acceptable. A significant influence upon boys' choice of an "ideal"
image appears to be interscholastic athletics, perhaps because of the importance attached to these activ-
ities at a school and community level. In schools which do not have interscholastic programmes, the
ideal image is more academic than in comparable schools with interscholastic athletics. For girls, the
basis of the status system is more inclined to wander, though in all cases it also tends away from aca- ‘
demic excellence.

1, Danlel Schrieber, "The Role of Universities in Supplying Help to Metropolitan School Systems", in Herbert C, Rudman and
Richard L, Featherstone (Eds, ), Utban Schooling, New Yotk: Harcoutt, Brace and World, 1968, pp. 3361,
9, Ned A, Flanders, "Teachet Influence, Pupil Attitudes and Achievementss Studies in Intetaction Analysts", Final Report,

Coopetative Reseatch Project No, 807, Minneapoliss University of Minnesota, 1960,
8, Ned A, Flanders, "Some Relationships Among ‘T'eacher tnfluence, Pupil Attitudes and Achievement”, in Bruce J, Biddle

(Ed.), Contemporaty Research on Teacher Bffectiveness, New Yorks Holt, Rinehast and Winston, 1064, pp, 108-281,
4, David G, Ryans has shown that pupil behavious is mote closely related to teacher behaviour in elementaty grades than in

secondary grades, in Chatacterstics of Teachets; Theit Desctiption, Compatison and Appgatsal,
8. James S, Coleman, "Adolescent Sub-culture and Academic Achievement”, The American Joutnal of Sociology, No, 86,

Januaty 1060, pp., 337-841,
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Poor gchool environment (F) has algso heen ghown to have a detrimental effect on measured gtudent
aptitude® . These results appear to contradiet the findings of major empirical school characteristics
studies which allege that school inputs have negligihle effects on student performance.

11)  Administrative theory

Knowledge of administrative theory is less complete than is knowledge of the educational process.
Furthermore, progress in forming a theory which is sufficiently well specifiad to he subjected to em~
pirical estimation may be slow?, However, some surveys of the literature have heen made which permit
observations on the direction which research relating to aspects of administrative behaviour is currently
assuming 8,

Studies of adminigtrative behaviour in schools, most of which are doctoral dissertations, have
focused upcn the social setting from which decisions emerge, For example, studies have investigated
the leadership role of preipals and administrators in bhoth the educational system and in the community 4
or surveyed the perceptions of teachers regarding the roles of principals and supevintendents®, Few
studies consider the formalization of the decision process®; nowhere does research attempt to identify
the criteria on which policy decisions are made or the rationality and effectiveness with whioh these
values might be pursued. One hypothesis which has considerahle intuitive appeal ig that decisions by
school administrators are made primarily to preserve a community consensus and support staff morale.
Because of the essentially conservative structure of educational systems, there 18 no a priori reason
for expecting decisions affecting resource allocation in schools to be made with an efficiency oriterion,

An understanding of the nature of and bases for administrative decisions remains a challenging
problem in attempting the estimation of empirical produoticn funotions for education”. If the observed
uses of resources in schools are to be interpreted as effiojent in the sense that no greater level of
student achievement could be obtained from the resources, then one must be able to presume that de-

cision makers are aware of what constitutes best practices and, in addition, strive to adopt thess pol-
iclus,

1, Kenneth B, Clark, Datk Ghetto, New Yorks Harper and Row, 10861 Ada Hart Arlitt, "The Relation of Intelligence to Age
in New Children”, The Icurnal of Applied Psychology, V1, 1922, pp; 318+384; Helen Tomlinson, "Differences between pre=School
Negro Children and ‘Theit Older Siblings on the Starford Binet Scales®, Journal of Negt to Education, X1, 1044, pp. 474-479: and
Florence M, Young and Howard A, Bright, “Results of Testing 81 Negro Rural Juveniles with the Wechslet Intelligence Scale for Chil=
dren”, Joutnal of Social Psyshology, XXXIX, 1064, pp, 210-226,

2. Daniel E, Griffiths, "Toward a Theory of Administrative Behavior", Administrative Behavior in Bducation, Ronald F, Campbell
and Russell T, Gregg, (Bds.), New Yotk: Harper and Brothers, 1067, pp, 3566-366,

3. Keith Guy Hogle, Reseatch Regarding Administeative Behavior, unpublishe .1astet's paper, University of Wisconsin, 1088,

4, Martin Gra., A Role Analysis of the School Principalship, unpublished dootoral thesis, University of Wisconsin, 1961,

6, Arthur Blumberg and Edmund Amidon, “‘Peachet Perceptlons of Supewlsor-i'l‘eaoher lnteractlon". &mmwm.

141, Septembet 1966; John Herbert Crotts, A_Compatisor g of th epts of ¢ Elementaty School Prineipal,
unpublished doctoral thesis, University of Missouri, 1923, and Wiflfam Emil Kvschman. A_ﬁMy {ggincgpalszggg &t Dehavioral
Perceptions basad upon Seleated Indices of Administeative Practice, unpublished doctezal thesls. Indiana Unlvemty. 1964.

8. Two studie: 1 hicli do treat decision=making are Aenold Roe. An Adaptive Deéos ( adot
published doctoral thes's, University of Califoinia, Los Angelee, 1084; and Walter John ZIegler. M&_@Q P;oogsses for Qecgs;gg
Making by the Sup ggnw. unpublished doototal thests, University of Southesn California, 1044,

7. The neec for the development of theory and its application to administrative reseatch in all flelds was noted by Herbert A,
Simon in Administrative Behaviot, New York: The MacMillan Company, 1068, p, 44,
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SUMMARY

This part of the pape: has surveyed the role of theory in empirical research into educational prag=-
tices. In addition o underscoring the need for a theovetical framework for school characteristios gtudies,
it has drawn upon the literature of educational theory and research to suggest a tentative model of the
educational process, The absence of a comprehensive administrative theory has been noted as a major
deficiency which must be correoted in order to supply meaningful interpretations for inter-school studies,
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II1

MEASUREMENT AND CONCEPTUALIZATION OF VARIABLES
FOR PRODUCTION FUNCTION ESTIMATION

This part surveys the major problems that emerge in any attempt to conceptualize or measure the
variables entering the educational production function, These problems ocour in connection with four
topics: a) the use of proxy variables to represent underlying and ill-defined variables; b) the scaling
of qualitative and nominal variables; o) the reliability of observational instruments and the implications
of the inter-correlations of variables for the interpretation of regression results; d) the selection of
an appropriate level of aggregation both over subject areas of instruction and over grade levels.

The Use of Proxy Variables

The principal reason for the use of proxy variables in quantitative research into educational pro-
cesses is the lack of a well-developed theory of the educational process, The abstractions of the edu~
cational process which are currently accepted contain variables which do not have empirically conve-
nient counterparts. The researcher 18 therefore forced to resort to a variety of derived measures of
the underlying concepts. Motivation and teacher quality are examples of educational system inputs for
which only crude or extremely time-consuming measurement techniques existl. Researchers have
therefore resorted to indicant or proxy variables which appear intuitively to be highly correlated with
the underlying variables. Motivation and pre-school learning have been measured by the proxy variable
socio-economic class of the student's family?, In studies of educational production, the age of the
principal structure of the school has been employed as a measure of the quality of the physical plant and
of the technological vintage of school facilities®,

The use of proxy veriables introduces critical problems into both the quantitative analysis and
the interpretation of results. The variable socio-economie class of family, for instance, allegedly re-
presents the variables motivation and, in some studies, pre-school achievement. However, some
sociological studies indicate that socio-economic varirbles have little predictive power when more
basic student or school characteristics are considered4. It is therefore questionable whether the vari-
ation in some dependent measure attributable to socio~economic class of family is properly regarded
as the result of the latent variable motivation or some unknown combination of the other variables which
may be correlated with family social class.

1, One Interesting but difficult measute of motivation is that of ptojective ot thematlc apperception tests developed by David
C. McClelland and his assoclates, desctibed in The Achievement Motive, Princeton, New Jersey: Van Nostrand, 1061,

2, JesseBurkhead, Inputasnd Output in Latge«City Higli-Sohools, Syracuse: Syracuse Univetsity Press, 1967, p, 43,
30 Ib_ldn Pe 44,
4, Patrlola C, Sexton, Education and incomes lnequalities in out Publio Schools, New Yorks Viking Press, 1061; James S,

Coleman, The Adolesoent Socfetys The Sooia] Life of the Teenagets and {ts Impact on Bdugation, New Yor's Free Press of Glencoe,
1961 David Gottlieb, "Soclal Cless, Achievement and the College«Coing Experience”, Sohool Review, 70, Autumn 1962, pp, 278+

2686 and Wilbur B, Brookover, Ann Peterson and Shatler Thomas, Salf Concept of Abilfty and School Achievement, Bast Lansing
Offfce of Research and Publications, College of Education, Michigan State Univessity, 1062,
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Proxy variables also confuse the interpretation of research results by obscuving the identity of
latent variables. The easily accessible varlable soclo-economic class of students may measure moti-
vation or pre-school education, as several authors have suggested; however, equally compelling argu-
ments may he offered that socio-economic clags is really a more refined and precise measure of the
quality of school inputs; in studies where the deoade of construction of the principal structure or the
presence of science lahoratories have been used to measure the quality of inputs, this argument is
particularly convineing, Broad, proxy variables introduce ambiguities into research into eclucational
production functions which are impossible to disentangle,

The Scaling of Qualitative and Nominal Variables

The objective of production function analysis is to determine the responsiveness of outputs to se-
lected, controllable inputs; this requires that metric significance be attached to hoth independent and
dependent variables. Eoonomists have adopted the convenient device of resorting to money valued vari-
ables to free themselves from the task of exanining the metrio significancs of empirical measures.

The abundanoe of hoth qualitative and nominal variables in the discussion of the educational process
foroes one explioitly to congider questions of the unit of measurement and the point of origin of mea-
sured variables.

The problem of scaling appears in educational production function estimation in the analysis of
qualitative and nominal variables. Most of the indicants of quality of school inputs and of school outputs
used in studies to date are qualitative in nature, Class rank, level of motivation or ability are examples
of non-metric qualitative data which are of ordinal significance only. Class rank, for instance, while
providing an ordering of students, does not indicate the distance between obgervations: moving from
2nd to 1st in a class probably requires substantially different accomplishments and efforts than moving
from 543rd to 642nd, Similarly, teachers with verbal ability measures of 140 ocannot be assumed to be
in some sense 40% better than those with verbal ability measures of 100, Clearly, the metric signif-
joance which can be conveniently attributed to economio variables by means of market evaluation cannot
be assigned to these qualitative variables.

Nominal variables are those variables to which names have been assigned without regard for some
latent dimension. Geographio reglon or race are examples of variables which might be assigned to
arbitrary numerical categories. A less obvious example is socio-economic category based upon the
profession of the father. In studies of educational production where socio-economic class is asserted
to be an adequate derived measure of motivation and informal education, these nominal variables have
been introduced Into the regression analysis as though they were well-gscaled variables. The changes
in olass, as persons move from categories of servant to wiskilled, and managerial to professional,
have been assumed in quantitative analyses to be in some respect the same.

An extensive literaturs on the theory of scaling exists in psychometriosl., While no attempt will
be made to summarize techniques incorporating this theory here, some general comments should be
made. ‘The purpose of scaling theory is to provide an intuitively satisfying model of origin and Interval
which will adequately capture the significant dimensions of variables. Scaling is, of course, important
in interpreting ordinal data; the problem of soclo-economic class might, for instance, be reduced if
appropriate orderings of latent variables were merged into a multi-dimensional metric which provided
a semi~oardinal representation of the variable. A usefu! set of qualitative variables might be obtained
for clags which indicates the approximate distance betwe.n occupational or income groups in terms of
these latent characteristics. Soclo~economic class could, in such an instance, he used as an indicant
for a set of underlying concepts which are rather diffioult to capture or measure.

1, Ses, for example, W,S, Torgetson, Theory and Metliods of Seuling, New Yorks John Wiley and Sons, 1968; P,H. Coombs,
"pgychologionl Scaling without a Unit of Measurement”, Psychological Review, No, 87, 1980, pp, 145-168; and Robert P, Abelson
and John W, Tukey, "Bfflcient Convession of Non-Metrlo Information into Metrio Information", Procesdings of the Amerioan Statistionl

Association Meatings, 1089, pp, 226-230,
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The Reliahility of Observational Instruments

Standardized examinations for ability and achievement exhibit somewhat flexible standards of mea~
gsurement. Any examining Instrument, in addition to measuring the latent charaoteristic, also measures
the influence of a variety of immediate factors, fromthehealth of & aubjeot on a partioular clay to the
comfortableness of the testing room, Reliability ooeffioients reported for standardized academio tests
range from approximately .88 to .98}, Yet, rarely are these figures quoted for sub-populations. Thus,
tests may be leas reliable for unusually gifted students than for poor students. To avold serious problems
of doubtful reliability, most standardized tests of ability and aptitude in the United States now report
scores in stanines, which place students only in one of nine categories on a particular test, The College
Board Examinations, however, still provide normalized item scores,

The laxness of the reliability of standardized tests implies that even a perfectly specified regression
analysis of the educational process would be able to explain as litile as 72% of measured student achieve~
ment,

The problem of reliability of observational instruments also plagues the measures of the independent
variables, Several oritios of major empirical studies have indicated that questionnaires employed to
ohtain information on student and school characteristios have not heen validated. The responses obtained
from elementary sohool children on parents' educational attainments or trom teachers on their own in-
volvement in professional development are particularly suspect,

The Choice of Aggregation Levels

The discussion of the appropriate level of aggregation over subjeot matter and grade levels will
focus on three underlying questions, First, at what level of aggregation will the analysis produce the
maximwn amount of policy information per unit of research effort? Second, what are the consequences
of information loss through aggregation on the policy conclusions of the analysis? Third, what are the
statistical implications of aggregation? The third question will be considered in the discussion of sta-
tistical estimation below. The present section will examine the first two questions.

The level of aggregation that is appropriate to educational production function estimation depends
in part upon the goals of the analysis; one must know what the policy instruments are in order to estab-
lish the proper scope of the study. The recursive structure of the educational system and the inter-
relatedness of endogenous and exogenous variables suggest that if one were interested in determining
the optimal educational programme for a given school, information regarding input-output relationships
at a fairly detailed level would be appropriate. 1f one knows, for instance, what the responsiveness of
third grade mathematics achievement is to second grade reading skills and arithmetic achievement, then
the allocations within a school programme could be improved, perhaps with dramatic results. If, how~
ever, the only form of leverage over educational practices available to policy makers is the allocation
of public funds by district, then the more modest goal of determining the responsiveness of ecducational
outcomes to expenditure per pupil is appropriate. However, even in this case, the ressarcher might
additionally wish to identify the characteristics of those school systems which are most likely to make
efficient use of additional resources.

Potential information loss through aggregation over subject matter and grade levels also raises
doubts concerning production function sstimation hased on highly aggregated data, It is intuitively ob-
vious that first grade reading requires fundamentally different school inputs than does advanced place=-
ment high school physics. Any educational production function that is estimated from heterogeneous
data will produce a crude average function permitting only questionable interpretation. The analogue

1, Oscar Butos, Mental Measutements Yearbook, Fifth Edition, Highland Park, New jersey: Gtyphon Press, 1066,
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in private sector empirical production function estimation might be to estimate a function for all manu-
facturing; quite obviously the resulting function would not substantially illuminate the question of the
employment effects of greater investments in cottor. mills.

While considerable research into the aggregation problem has been conducted, no general conclusions
may he drawn®, The problem s essentially one of weighing the additional cost of obtaining and analyzing
more variables against the logs of information or the unsatisfactoriness of more aggregative studies.

The concept of aggregation hias has heen developed in the context of macro-economic analysis but it does
not generalize to educational production functions with ease?, Beocause one cannot at present appeal to

a well-defined statistical deoision theory to justify a particular level of aggregation, it remains for the
investigator to evaluate the alternatives intuitively,

SUMMARY

The purpose of this part of the paper has been to identify explicitly some important problems of
measurement and conceptualization of educational production function variables. The variables that one
examines in studying educational production are typically derived variables that attempt to represent the
qualitative significance of latent variables but which do so rather crudely; the estimated variables fre-
quently are not cardinal measures hut rather are ordinal or nominal in nature. The survey and test
instruments employed in examining education are somewhat crude and only relatively reliable; a review
of the reliability literature indicates that as much as 28% of the variance in output measures might be
attributed to the testing instrument itself. Finaily, the level of aggregation at which the analysis is
conducted determines the interpretation that may be imposed upon the results of the study.

1, H, Theil, "The Aggregation Implications of 1dentifiable Structural Mactorelations”, Econotnettica, 27, 1959, pp. 1429,
2, H.A, John Gteen, Aggregation {n Boonomje Analysis, Princetons Princeton University Press, 1084; and Walter D, Fisher,

Clustering and Aggregation in Bconomies, Baltimore: fohns Hopkins Press, 1069,
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IV

STATISTICAL TECHNIQUES FOR PRODUCTION
FUNCTION ESTIMATION

This Part examines the statistical techniques that are appropriate to estimating educational produc-
tion functions. In the absence of complicating statistical problems, the appropriate statistical approach
to estimating a production function for education would be to obtain least squares estimates of the re-
gression equation parameters. The regression coefficients would indicate the marginal or incremental
influence of a unit change in a particular independent variable upon the output measure. These coeffi-
cients might be. scaled into units of output per dollar, pound or franc of an input and hence might pro-
vide direct information on the economy with which a particular input might be employed to increase out-
put. The t statistics and standard errors associated with each variable would assess the level of
confidence that one might place in the estimated parameters. In addition, the coefficient of determina-
tion might be employed to indicate the successfulness of the analysis in explaining the educational pro-
duction process,

The recursive structure of the educational process, and the problems of conceptualization and mea-
surement of educational system variables, considerably complicate the statistical analysis, Two com-
plicating factors will be cor<idered here, The first is that the recursive model of education becomes
subject to simultaneity bias if aggregated over time. The second is that the extensive use of proxy
variables, many of which are qualitative rather than well-scaled, introduces problems both of multi-
collinearity and of specification of estimating equations. This section will examine these two factors
of simultaneity bias and collinearity.

The problem of simultaneity bias is introduced into the statistical analysis whenever an output of
the process appears during the same period of the analysis as an input. The problem of simultaneity
is thus intimately related to the cuestion of appropriate levels of aggregation over time. In the present
context, simultaneity problems will emerge if the educational period being examined is lengthy enough
to permit successes or failures in learning experiences to become important causal factors in deter-
mining the level of motivation and prerequisite knowledge of the student, since motivation and Inow-
ledge are important gchool inputs as well as outputs.

The problem of simultaneity bias may be confronted in two ways. First, one may, where data and
computational costs permit, consider the educational process as a purely recursive system. A series
of regressions for each stimulus-response situation may be estimated with the produced inputs being
treated as exogenous independent variables in later stages of the process. Simple least squares esti-
mation methods then produce unbiased estimates of model parameters®. This approach in addition
generates a much more complete picture of the educational process and, hence, 18 much richer in
policy implications. The second approach is to permit aggregation over time which will create simul~
taneous equation bias in the estimated parameters unless more sophisticated eatimating techniques

1, H, Wold and L, Jureen, Demand Analysts, Part I, New Yorkt: John Wiley and Sons, 1962,
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are used®. The model must he expressed in terms of simultaneous equations in which the structure of
the process is carefully defined; the output variables may then be expressed as functions of the variables
which are exogenous to the statistical model. The reduced form equation or equations may he used to
estimate the parameters in which we are interested hy a variety of statistical methods, including two-
stage and three-stage least squares. The computational methods are certain to be much more compli-
cated and the results of the analysis much less useful for policy purposes. The advantage of explicit
simultaneous equation methods is that data which are not well suited to highly disaggregative recursive
analysis may be employaed to gain some insights into the educational process.

The problem of multi-collinearity arises when independent variables used in a statistical analysis
are highly correlated. When this occurs there is no way of assuring that the causal influence unique to
one variable is not assigned to another highly correlated variable; the problem is one of assigning the
variation in the dependent variable, jointly explained by two or more independent variables, in a satis-
factory wry. This problem is particularly severe when studying educational processes hecause the
extensive use of derived measures of latent variables results in considerable correlation of independent
variables. Socio-economic class and quality of school facilities are examples of variables that usually
vary together. One procedure for attacking this problem is to employ stagewise regression analysis in
which the order of regression is specified a priori. The causally prior variable is entered into the re~
gression first, and all of the variation in the dependent measure explained by the independent variable
and its correlated variable is assigned to the first variable, In effect, the causal ordering of variables
is used to justify assigning all of the explanatory power shared by a set of collinear variables to a first
variable. When used with poorly specified models and proxy variables, this approach does little to alle-
viate the problem of multi-collinearity because the problem remains within the variables used in the
analysis. More detailed specification of the theoretical basis for the estimation of educational produc-
tion functions and direct measures of important variables should provide the researcher with insight
into the pattern of interdependence among variables and suggest means of dealing with the pattern?2,

1, R, Bentzel and B, Hansen, "On Recursiveness and Interdependency in Ecotomic Models", The Review of Economic Studies,
No, 22, 1984, pp, 163-168,
9, Donald E, Fattat and Robert R, Glauber, "Multi-collineatity in Regression Analysis+ The Problem Revisited", The Review

of Beonomics and Stutistics, Februaty 1967, pp, 924101,
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SUMMARY

The central purpose of this paper has been to raise the most important methodological and empirical
objections to empirical research into the educational production process. The large~scale, non-experi-
mental research design employed in such well-known studies as the Coleman and Plowden Reports in-
troduces almost insuperable problems into the analysis of the qualitative impact of controllable variables
on student achievement, It hag been shown that an operational theory of the educational process does not
yet exist, Not only do we not have an adequate theory of feasible pedagogical alternatives, but neither
do we have a theory of administrative choice by which alternatives are selected or by which we might -
infer the normative significance of observed allocations of educational resources. In the absence of a
theoretical framework to guide in the selection of variables for analysis and in specifying functional
relationships among important variants, no causal inference may be drawn from these studies. Tho
above discussion has focused upon the validity of empirical research as a source of insights into optimal
public policies towards education, The empirical research that has been conducted thus far does pre-
sent interesting descriptions of many educational systems and offers some highly suggestivé correlations
among school and non-school variables, However, no confidence may be reasonably placed in the policy
implications being drawn from such descriptive research.

The variables which have been investigated in studies of educational technology are not well adapted
to rigorous quantitative analysis, This paper has suggested that the abundance of qualitative and nominal
variables undermines the conclusions that have been reached. The extreme heterogeneity of educational
inputs and outputs and the absence of a plausible scaling of their variables seriously cripple the statis-
tical analysis. '

The pessimistic conclusions of this paper for large-scale empirical research into educational tech-
nology suggest two general approaches to future research, First, one may accept the premise that such
research is highly valuable and attempt to remedy the problems of estimating production functions for
education, Second, one may conclude that less ambitious micro lavel research into educational technol-
ogy i# appropriate and endeavour to perfect less ambitious techniques and to enhance the policy value: of
educational research. We will briefly examine the implication of each of these viewpoints,

Application of the empirical production function concept to education demands that the theory of
educational processes be improved in two important respects, TFirst, the structure of the educational
process must be hetter specified; current educational theory offers only very crude insights into the
functional form of relationships among educational inputs and outputs, While it s possible to identify
several correlates of student achievement, it i8 not possible to indicate whether these effects are linear,
additive or independent. The argument that ability and quality of educational experience gomehow in=
teract is sufficiently appealing not to be summarily dismissed. In addition to our imprecise knowledge
of the pedagogical process, we are ignorant of the determinants of the implementation of educational
innovations. Several educators have noted a considerable lag between lmowledge of the best educational
practices and their implementation. Until systematic research is focused upon the formal decision
process in education administration, this issue will remain a question,
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Second, as important as the need to develop an adequate theory of education is the requirement that
the theory be operational, Much of existing educational theory is essentially oircular (e.g. dofining
" teacher effectiveness by student achievement), Student ability and motivation are two important variables
that are also circularly defined, More operational formulations of educational theory by educationists,
ag well as more objective and direct measurement of variables, are necessary before useful applications
of the production function concept can be made to education,

The alternative approach to enlightening educational policy is to improve the usefulnoss of micro-
level educational research. This alternative has several attractions. As we noted earlier, the more
disaggregative are the analyses, the more policy information may be obtained from the research, Edu-
cational changes which are & priori valuable may be experimentally instituted and the consequences eval-
uated. The micro-educational research being suggested has been widely conducted in the form of curric-
ulum or instructional evaluation, Several limitations in these common research strategios might be
removed which would, however, increase their usefulness, First, these studies might be improved by
developing a corresponding cost-effectiveness analysie; the instrumental variables under consideration
might be scaled by cost in order to indicate the least cost way of augmenting educational outputs. Second,
the distributional effects of educational experiences should be evaluated; the conventional evaluation
strategies examine the mean achievements of experimantal and control populations, A more sophisti-
cated, multivariate statistical analysis would reveal the differential effectiveness of educational proc-
esses on students with different abilities, backgrounds or motivations. Third, the results of micro-
level educational research might be integrated into a general model of education. Earlier discussions
have stressed the importance of prerequisite skills in education. A variety of empirical techniques
exists which might be used to examine the optimal flow of educational experiences, either in order to
reduce c»sts or to maximize the quality and content of student achievement.

In addition to generating more abundant and useful policy information, the micro-level research
strategy has the advantage of being relatively simply and inexpensive. The limited scope of the analysis
reduces the need for elaborate statistical controls of intervening influences and thereby reduces the
magnitude of the sample required to obtain statistical confidence in parameter estimates. The use of
quasi-experimental research designs also reduces dependence on educational theoxry as a source of
hypotheses.

This paper concludes that policy oriented research into educational technology might be most prof-
itably pursued through refinement of relatively conventional, small-scale research designs. The grand,
aggregative, production function type of study demands greater theoretical and empirical sophistication
than education is presently able to provide. This paper also suggests that the policy conclusions being
drawn from contemporary'empiricist research into educational technology are not fully supported due to
the defects of the research strategy. These problems are not merely marginal errors in data collec-
tion or interpretation but rather reflect the relatively primitive nature of our knowledge of education,
These studies of education offer hypotheses and insights into education and, more important, provide
indicting pictures of the equality with which educational opportunities are being distributed. The problem
of securing a movre efficient allocation of educational resources remains to be investigated.
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A GENERAL INTRODUCTION

The following paper by Profesgors G, Cain and H. Watts of the Institute for Research on Poverty,
University of Wisconsin, has been included among the papers for this Conference for several reasons.
First, the document which has come to be cailed the Coleman Report® has been the subject of a major
controversy among both academic analysts and governmental policy makers in the United States, As
suggested in several of the papers prepared for this Conference, the Coleman Report has raised ques-
tions which are basic to the whole development of educational systems in Member countries. Thus,
some discussion of the technical aspects of this controversy seems in order for this Conference, Second,
the Coleman Report is significant not only for the particular controversy regarding its conclusions, but
also because of the implications to be drawn from the controversy about the technical procedures used
for the whole body of studies f educational processes.

Perhaps the most important lessons to be drawn from the Coleman Report controversy are those
regarding the methodology of quantitative studies of education. It is in this regard that the Cain and
Watts paper is particularly rich in insights. They show how the absence of a clear theoretical structure
leaves the interpretation of the causal significance of many of the specific variables measured subject
to a good deal of ambiguity. Further, they not only point out the limitations in the Coleman Report meth-
odology, but they also indicate what the requirements are for an improved methodology. Third, Cain
and Watts address the problems of method and inference not solely in terms of the requirements of
academic rigour, as has been the case of most critics of this sort of study in the past, but more ;" -
ticularly in texms of the use of results in the context of policy decision-making., The points they raise
with respect to policy~related inference extend heyond the Coleman Report, and even beyond studies of
education in general, to the area of quantitative inference for the whole realm of public policies. For
all these reasons, it was felt that participants in this Conference should have this paper made available
to them,

1, James 8, Coleman gt al,, Equality of Bducational Opportunity, Washingtotis United States Office of Education, 10686,
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INTRODUCTION

The aim of the Coleman Report! is twofold - a) to describe certain aspects of our educational system
and b) to analyse the way it is related to educational achievement - with the objective of prescribing pol-
icies to change the system. In its purely descriptive aspects, the Coleman Report presents a very dis-
mal picture of the effectiveness of our educational system in securing equal opportunities for all our
citizens, Looking at educational outcomes for children from different backgrounds one finds wide dis~
crepancies which the "American dream" has assumed capable of elimination through the public srhool
system. These discrepancies have been authoritatively established in the Coleman Report, and the
indictment and challenge they present are a crucial contribution. Although we take a critical view of
this Report, nothing in our subsequent commentary can detract from the importance of the findings re-
garding the inequalities in the education of children of different races, ethnic groups, and socio-
economic classes,

Our criticism of the Report is directed toward its analysis, mainly found in Chapter 3, in which an
umplicit theory of the leterminants of educational achievement is posited, tested, and used to point up
prescriptive policy implications. The principal theme of our discussion is that the analytical part of the
Coleman Report has such serious methodological shortcomings that it offers little guidance for policy
decisions. Other critics have pointed to the shortcomings that resulted from non-response to the survey
and from errors in measuring certain variables®, 2; and the familiar uneasiness about interpreting
non-experimental data has been expressed®, Our criticism is more fundamental in the following sense.
Even if the survey data were uncontaminated by any biases from non-response, errors in measurements,
and an "uncontrolled experiment!, there remain the following two basic defects in the Coleman analysis.

1Mrat, the specification of the theoreti +! uiodel is inadequate to support the regression analysis
used in testing the model. Little or no theorstical justification is offered for the selection of explana-
tory variables, for their functional forta, or for the inclusion or exclusion of variables under different
spacifications of the model. Without a theoretical framework to provide order and a rationale for the
large number of variables, we have no way of interpreting the statistical results., We have no way of
knowing, for example, whether a variable directly represents a policy instrument or is only indirectly
related to policy control through some other unmeasured (or partially measured) relationships; or
whether a variable is, indeed, supposed to be subject to policy control or is included in the model to
perform a different function, (Examples of this problem are discussed below).

1, James S, Coleman g_al.. Equality of Educational Opportunity, op, cit,
9, Samuei S, Bowles and Henry M, Levin; "The Determinants of Scholastic Achievement « An Appraisal of Sofhe Recent

Evidence", journal of Human Resoutces, 3, Wintet 1068,
3, JohnF, Kain and Eric A, Hanushek, "On the Value of Equality of Educational Opportunity as a Guide to Policy", Discussion

paper No, 36, Progtam on Reglonal and Utbar Reonomics, Harvard Unlversity, Cambridge, Massachusetts,
4, See the rematks of Willlam H, Sewsul, ("Review”, Ametic :{ological Review, Vol, 32, No, 8, June 1967, p, 478), of

Robert Nichols, ("Schools and the Disadvantaged", Science, Vol, 184, Oth December 1966), and of Frederick Mosteller in "The
Preliminaty Report for Group D", 20th March 1987,
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Second, In those instances where a theoretical justification for the use of a variable in the rogression
model is clear, the oriterion used in the Coleman Report to assess or evaluate the statistical performance
of the variable {s inappropriate. Instead of providing information ahout the quarntitative effect of a vari-
able in altering educational achievement - information wh  would enable the reader to assess the fea-~
sibility and oostliness of operating on the variable - e ...port provides information about a statistical
measure of the variable's performance (namely, its . uct on the coefficient of determination, or R?, of
the regression), which gives no clear guidance for translating the statistical findings into polioy action,

The remainder of the paper is organised around the development of these points. In Part Il wo
comment hriefly on the policy objeotives which determine the choice of a dependent variable - namely,
a measure of educational achievement. In Part I1I, the core of the psper, we discuss the nature of a
statistical~theoretical model necessary to handle any analysis of the determinants of educational aochieve-
ment, A hypothetical and simplifie example is used to indicate a relevant sot of questions in terms of
the objectives of social policy, and to suggest how the results from testing the statistical model should
be translated into terms suitable far policy decisions, We should emphasize, however, that the example
is hypothetical. The most serious gap concerning educational policy, particiarly compensatory edu-
cation, remains that of an inadequate theory, and we camnot fill that gap. In Part IV of the paper we do,
however, discuss a few of the many specific variables which are found in the Coleman Report to at least
illugtrate the points made in our hypothetical example and methodological discussion.
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POLICY OBJECTIVES UNDERLYING THE COLEMAN REPORT

A statement of a desirable or at least acceptable objective for social policy is provided by Coleman
himself,

"Schools are successful only insofar as they reduce the dependence of a child's opportunities upon
his social origins. We can think of a set of conditional probabilities: the probability of being pre-
pared for a given occupation or for a given college at the end of high school, conditional upon the
child's social origins, The effectiveness of the schools consists, in part, of making the conditional
probabilities lcss conditional - that 18, less dependent upon social origins. Thus, equality of edu-
cational opportunity implies, not merely "equal" schools, but equally effective schools, whose in-
fluences will overcome the differences in starting point of children from different social groups'?

The task of translating the objective of equality of educational opportunity into operational terms,
however, is a difficult one. The problem is twofold. First, the objective rests on a proposition - that
the median levels of ability are roughly similar across racial and class groups? - which canbe agsumed

but is not proven. Second, the assessment of progress towards that objective requires measuring in-
struments that have yet to be perfected?,

One way to cope with the measurement problem is to rely heavily on the assumption of relative simi-
larity in average abilities. On this basis, changes in factors (other than ability) which bring about edu-
cational achievement may be implemented, and the success of this effort may be tested by achievement
scores that ave correspondingly averaged over relatively large groups.

Such a focus on instruments of public policy to narrow the gaps between average levels of educational
attainment across racial and economic groups has several implications:

a) The first priority is to develop a model in which the selection of variables is governed by a dis-
tinction between those variables which are amenable to policy manipulation anc those which are not.
The use of non-policy variables may be desirable for 1) stratifying the population if we think the
policy variables have different effects on different groups, and ii) controlling for intervening effects
which otherwise may bias the statistical measures of the effects of policy variables. Adding non-
policy variables also serves to reduce residual variation (. e. to increase the R2), But with the
current availability of large sample sizes this may not have a high priority, particularly since

1, James §, Coleman, "Equal Schools of Equal Students?", The Public Intetest, Vol, 1, Summet, 1986, p, 72,
2, The median {s relatively insensitive to the location of the tails of the distribution = a fact that incteases the acceptability
of out wotkiny assumnption, We set aside the question of how the dispetsion of the disteibution of innate abilities compares actoss groups,
3, A serlous obstacle to this apptoach {s that our cutrent measuting insttuments are clearly not able to disetiminate between
ability factors and achieveinent factors, The problem of inadequate measuring instruments {s emphasized in Frederick Mostelles,
"Repott of the Hatvard Faculty Seminat on the Bqual Bducational Opportunity Report, Group A", 11th May 1987, pp, 7+8, and John
P, Kain and Bric A, Hanushek, op, cit,, pp, 20+21,
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problems of Interpreting the statistioal results arise as movre and more variables are added, some
of which inevitably overlap into the role of a policy variahle,

b) A possible conflict arises hetween the objective of narrowing the gap between groups and the
objective of raising the overall average level of each group. Cortainly there would be little support
for a policy which lowered averago levels of performance. If, however, our prima facig evidence
leacis us to the assumption that the lower economic groups and disacdvantaged ethnic minority groups
are performing well-below their potential, then a policy which seeks to raise their periormance
levels may he both egalitarian and an efficient way to raise the overall average 1evel of performance
of all the groups combined, (We take up the issue of cost-effectiveness below. )

¢) A similar confliot between 1) reducing dispersion, and i) raising the mean level, also exists
within a group, (We should note at the outset that we must expect large variances within groups
relative to that between groups. Every ethnic and economio group, after all, includes imbeciles
and geniuses, stable personality types and psychoties, hard-working students and lazy students,
and so on,) A strategy of compensatory education aimed at a disadvantaged group might oall for
raising the mean level at the expense of widening the distribution, The acceptability of this out-
conte would have to be examined in the particular case, but it is difficult to believe that our gociety
is likely to undertake any policies to cope with between-group differences that will widen (or indeed
severely compress) existing within-group variance,

d) It may appear trivial to suggest that the variables which serve to represent educational achieve-
ment ought to be carefully chosen and justified. The Coleman Report gathered data on several mea-
sures, but iixed on one (test scores on verbal ability) to carry almost the entire burden of the pub-
lished analysis. If the several tests of achievement are measuring different "'outputs'', then theo-
retical considerations ought to dominate the choice of the most suitable "output" variable, If they
are all measuring the same thing (each one impexrfectly) then some, indeed almost any, lisear com-
bination of the several tests would be better than any one of them,

However, the authors seem to have postulated that one of the tests contained "it'", or anyhow more
of "it", and then performed the most remarkable feats of statistical augury to discover which one?,
Perhaps other measures would have performed in the same way as the verbal ability test; we will not
know until someone has tried them. But there is no indication that the choice was made on any relevant
basis, and any urique properties of the measure that was used only add to the concern about the inter-
pretation of the findings.

1, One justification for selecting verbal ability was that this vatiable possessed the largest telative intet-school variances,
Anothier was tha among the inter-student variances of test scores, school input variables accounted for more of the variance of vetbal
ability than of other test scotes, It appears that what underlies these puzzling justifications {s a preoccupation with “getting latge R2'g"
about which we will have a good deal to critieize in Patt 111, Suffice it to say here that the R2 etiterion is not relevant, What is
televant (but nowhere forthcoming in the Repott) s a defence of such a verbal ability test as being a valid measure of educational
achievemant which {s related, on the basis of a hypothesis conicetning the determinants of educational achievement, to a specified set
of school {nput vatiables, Instead, the fact that the verbal ability test is less likely to be affected by the variation of school cutticula

“and instruction than are some of tho other tests is offerad as further justification for settling upon the vetbal ability test | (Seet James

8, Coleman, et al,, Bquality of Bducational Opportunity, op,cit,, pp, 203 ff. )
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1

A SUGGESTED APPROACH TO MEASURING THE DETERMINANTS
OF EDUCATIONAL ACHIEVI'MENT

The following points about the analysis of specific variables as determinants of educational achieve-
ment ure developed in this section. The role of a variable in affecting objectives can only take on meaning
and be interpretable in the context of a carefully specified and theoretically justified model., When we
have such a model in the form of a regression equation, the regression coefficient is our most useful
statistio in measuring the importance of the variable for the purposes of policy action,

a) The Issue of the Significance and Importance of a Variable

In the analysis of the relation of school factors to achievement, the principal statistic offered in
evidence by the Coleman Report is the per cent of variance explained. As indicated in their methodol-
ogical appendix, this is because the authors are interested in assessing the "strength' of various re-
lationships, and they believe that the per cent of variance explained provides the best general purpose
Indicator of "strength'. It will be argued below that this measure of strength is totally inappropriate
for thelpurposes of informing policy choices, and cannot provide relevant information for the policy
maker”,

Consider a general function expressing a relation between y and several x's, y = f (xl, Koo oo xk).
What conceptuai framework can be used to discuss the strength of the relation of y to, say, x2? If we

are limited to the information provided by the function f (xl, Koy « 0 xn). the partial derivative §y/

2
8x2 = f'2 (xl, Xos oo s xn) is both simple and complete. In the case of linear functions, the partial

derivative is a constant and expresses the change in y induced by a unit change in Xy

It should be clear that a change in the unit of measurement will change the magnitude of such deriv-
atives, and that any comparison among them must establish some basis for comparability among the
units of measurement. In the context of an analysis of the relation of school factors to pupil achieve~
ment, it would seem evident that our interest lies in purposive manipulation of the x's in order to effect
an improved performance in texms of y. We can, and should, ask for the expected change in y induced
by spending some specific amount of money (or political capital, man-hours, etc.) on working a change
in Xy, 88y, 88 compared with the alternative of spending the same sum on Xg: Budgetary cost is not

1, That the main putpose of the Coleman Report is to serve as a guide to policy action is made explicit and emphasized repeat=
edly by: James 8, Cole:nan, "The Evaluation of Equality of Bducational Opportunity”, Report No, 28, The Center fof the Study of the
Soolal Organization of Bchools, Johns Hopkins Univelsity, 1068,

7
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necessarily the only bhasis of comparability, But unless some such basis is defined, and its relevance
to policy explained, the question of "strength' has no meaning,

What hasis of comparison among the x's i8 implied by the per cent of variance explained ~ which is
the indicator of the "strength' of a variable used in the Coleman Report? To answer this question we
will corsider the common case of a linear function, the only type of function investigated in the Report,

The ordinary partial regression coefficients, b, fori = 1, 2, .., Kk, represent the partial deriva~
tives of y with respect to the several x's -~ where each x is measured in some conventional (perhaps
arbitrary) unit. As indicated earlier, some adjustment of these derivatives is generally required in
order to establish comparability, By using the per cent of variance uniquely explained by x,, call it
di, as the measure of strength, the authors have implicitly assumed that x's will be renderéd compara-
hle by measuring them in units corresponding to the orthogonal (or uncorrelated) part of their respective
sample variances, It is easily shown that:

2 1
SX

= 2 1 - 2 |

g, = by 2 (1 =R, "
Y

where the 8 symbol refers to the sample standard deviations and Rzi is the coefficient of multiple de-

termination for the "auxiliary" regression of x, on the other (k - 1) of the x's*, Thus, éi represents

i
the square of the regression coefficient which would have been obtained if:

a) each of the x's had been divided by its standard deviation discounted for its relation to other /
variables, and

b) y had been divided by its standard deviation, i.e,

8 *
s - (=)'
i 3.
5 * oy
. :
Xi
where y* = '§"y and Xt = — -
X ‘ ai

i

1. What we refer to as thecpi statistic Is labelled the "usefulness” measure of the ith variable (denoted bsz

B, Datlington, ("Multiple Regression in Psychological Research and Practice", Psychological Bulletin, Vol, 69, No, 8, 1068, pp, 161«
182, whose discussion of this statistic parallels much of ours and suggests several teferences for the interested reader, He usess

sty )) in Richard ‘

2

§
2 2 Ml
o = P —

=@ b it I, (actd
yox, (p) b2

where si . (p) 18 the restdual variance of X f,e, the variance of X after conttolling for all othef x's i the multiple regression, His
i

s:‘: . (D) s precisely equal to our si (- Rﬁi)' and was shown in this form fot the speclal case of a multiple tegression with two predictor
i i

2
variables, (See equation (8) in Datlington, op, cit,)s The expression, Rii' 1s the same statistic as the C referred to by james S,

Coleman, ("Equality of Educational Opportunity”, Jousnal of Human Resources, 8, Spting 1968, pp., 241+242) in his teply to the
coinment by Bowles and Levin (op. cit), Note, howevet, that Coleinan's definition of the "unique ccntrfbution” of a vatiable, which

{nvolves CQ. is n error unless the variable whose conteibution is being assessed has a unit variance,



It seems very difficult to find a reason why x's measured in terms of dependency~discounted~
deviations, or "3-D's", are comparable for any policy purpose, Is a 3-D increment of X, equally costly,

equally feasible, or equally appealing to the Congress as an increment of x,? Is there, indeed, any ba-

2
sls for arguing that these 3-D units form a relevant set of policy alternatives such that one would have
the slightest interest in how the several variables rank according to ¢ i‘?

It should he clear that measuring "strength' by the usual regression coefficients, or by the Beta
coefficients® , is in general no better than using 4, Whether the variables are scaled conventionally or
by some equally arbitrary sample~generated unit, they will usually have to be readjusted to secure
comparability in the context of a specific choice problem. (This task is usually simpler if the conven-
tional scale has not been altered, and it is more likely to be recognized as & necessary step in the anal-
ysis ) Although the discussion above was in terms of single variables in a given function, analogous
arguments hold for groups of variables, or for the same variable in functions describing relations for
different groups, regions, years, etc,

How did the choice of such an odd measure of "strength' come abhout? A plausible explanation is
that the investigator is focussing on the ''statistical significance" of the relationship. In fact the F-ratio
test statistic, which is commonly used to test the hypothesis that one or several coefficients in a linear
function are equal to zero, is very simply related to 4. When a single coefficient is tested, the F-ratio
is strictly proportional to g:

éi (t-k-1)
Fl’ t-k-1 = 1 - R

where t = sample size, and k = number of independent variables in the regression,

Where T is greater than some critical value, one commonly reports that the variable in question
is significantly greater than zero at, say, the .05 level. All this means is that in order to maintain a
belief that the variable in question has absolutely no effect, one must believe that the sample analysed
has surmounter odds of 20 to 1 by showing such a large apparent effect, Clearly, the greater is bi or

T, the greater the statistical significance and the harder it becomes for a betting man to stick to the

1, Note that:

2 2
f= By (=R

If thete {s only one x, f,e, k = 1, orif X s orthogonal to all other x's, the term involving "31 drops out and we havet

N BQ1 # b1 -;-ﬂ— = the squared Beta coefficient,

2, Indeed, an important advantage of the ordinaty regression coefficient, bl’ is that the effect of a unit change in % ony is,

as a matter of course, translated by the user of the statistics into terms relevant for his decision context. It has been suggested that
publication of the regrasston coefficients produced by Coleman's research would lead to reckless and itresponsible interpretations
("Equality of Educationul Opportunity: Reply to Bowles and Levin", op, cit., p, 240), This must be because either the statistics
themselves or thelt intetpreters are untrustwotthy, 1f the problem lies with the statistics, it 1s hardly more responsible to publish
statistics which are better behaved simply because they are definitionally 1imited to the positive numbess between 0 and 1, without
revealing the more suspicious«looking joint products of the analysis, If the problem 1les with the analysts, why give them any
statistics at all?
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helief that the partial derivative is zero. This is surely a very restricted and specialized meaning of
"significance'', since it may bear no relation to the signiticance (i, e, importance) a variable has for
policy purposes®.

When the regression model has included all the independent variables, the F-test (or related t-test)
of the "net" or "partial" coefficients is not, of course, affected by the order of introduction of the vari~
ables into a stepwise calculation of the regression, But, the effect of a variable or set of variables
(however "effect" is measured) will show up as different in the case where another set of variables is
"held constant'', from the case where there is no control over that other set. The only exception i when
the variables to be controlled are uncorrelated with the set being examined, but this situation is present
so rarely in non-experimental data that it can be dismissed?,

When there is a legitimaie interest in testing the zero-effect hypothesis, one of the variants of tic
F-test ig available and nothing else will quite do, There is an entirely unwarranted tendency, however,
to use the F-statistic (or its cousin @) to indicate the more relevant kind of policy significance. To take
a homely example, one might suppose that height and sugar consumption are both related to an individual's
weight (among other things of course), In most contexts, height would explain more variance than sugar
consumption., But to a person embarking on a weight-control programme this is not the important fact.
Anyone who would seriously antertain the hypothesis that weight does not depend on height has more blind
objectivity than most of us - but such a person is the only one who should care about the relative size of
that test statistic. It is easy to imagine an interest in a test on the '"sugar effect', but why say that it
is less important or significant or strong, just because it explains less variance?

A second possible defence for the practice of evaluating variables by 'Si lies in its similarity to the

Beta coefficient. The use of such "standardised" regression weights is usually predicated on an assump-
tion (rarely made explicit) that the sample standard deviations used for adjusting the regression coeffi-
cients indicate a relatively fixed range of variation for the several variables, There is, in other words,
some notion of "normal" limits of variation which are related somehow to the variation actually found in
a population. If some x shows little variation in a representative sample drawn from an interesting popu-
lation - the argument goes - then we must reduce its coefficient in order to achieve comparability with
the coefficient of another x that has a larger variance.

The use of 'Si for comparing tine effects of variables can be interpreted as the result of following this

same logic farther into the labyrinth of least squares regression algebra. Specifically (as seen by
the formulas on p, 76, the standardisation involved in pSi is in general sensitive to the sample variances

and inter-correlations for all the x's in the regression. Such a standardisation is of interest only if one
feels that the entire joint distribution of regressors is both fixed in the population and well represented
by the sample.

1, When ¢ {s properly Interpteted as a test statistic, one must keep two things in mind, a) Its relevance is limited to the zeto=
effect null hypothesis and b) that, as {n all hypothesis tests, the power of the test {s as important as the level of significance, A body
of data may be unable to reject the hypothesis that some coefficient is zero, and be equally consistent with a hypothesis embodying a
miraculously high effect, Alternatively, a very powerful test might teject the zero=effect hypothests, and alto feject a hypothesis that
the effect {s large enough to warrant any further interest in a varable,

2, An extensive controversy concerning the order of variables has appeared in the literature®, But neithet oritic nor defendet
has presented an adequate theoretical framework within which the objects of thelr dispute become wotth arguing about,

* < Samuel 8, Bowles and Henty M, Levin, "The Determinants of Scholastic Achievement ~ An Appraisal of Some Recent

Evidence", op, cit,

« James 8, Coleman, "The Evaluation of Equality of Educational Opportunity", op, cit,

- James S, Coleman, "Equality of Educational Oppottunitys Reply to Bowles and Levin", op, cit,

« Marshall 8, Smith, “"Comments on Bowles and Levin", Joutnal of Human Resources, Vol, 111, No, 3, Summer 1068,

-« Samuel 8, Dowles and Henry M, Lavin, "More on Multicollineatity and the Effectiveness of Schoc1s", joutnal of Human
Resources, Vol, 111, No, 8, Summer 1968,

« John F, Kain and Btic A, Hanvshek, "On the Value of Equality of Educational Opportunity as a Guide to Pollcy", op, cit.
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There are many contexts, particularly in the natural processes studied in the physical sciences,
when the persistence of specific sizes of the variances and correlations anong some of the variables
may be a warranted assumption, But it is patently absurd to postulate such invariance for variables
that can beaffected, directly or indireoctly, by the policy alternatives that have motivated the analysis, j

The use of Beta coefficients (standardised only for variance) 1s subject to the same sort of criticism = i
they retain their meaning only so long as there is no intervention by man or nature to change the variances ‘

used for standardisation, But where 1':’;1 is only orippled as a guide to policy, di is totally disabled. The

latter maintaing its relevance as a description of a relationship only if we stand aside and wring our hands,

b) A Hypothetioal Numeriqgu Example

A number of the points discussed above can be grasped most readily by a review of a simple numer-
ical example, Suppose that the relation between a suitable measure of school outcomes y , and indexes
of school quality X| and non-school background and anvironment Xo is as follows:

y = 1-|-x1+2.0x2+u

The constant term reflects an arbitrary choice of origin for the outcome measure, and we assume

that x1 and xz are standardised scales with zero means and unit variances®, The final term, u, is an

unobserved disturbance term which must, in part, reflect measurement errors in y and other relevant
factors such as '"native ability" (whether genetic or irreversibly determined at some earlier time), This

disturbance is defined to have a zero mean and to be uncorrelated with X, and Xy (Assuming that X and

X, are uncorrelated with u, either singly or in a linear combination, permits us to accept the regression

coefficients as unbiased measures of the effects of X and x2.) The variance of u is arbitrarily set at

unity,

Now consider several alternative situations which reflect different policies with regard to the allo-
cation of the composite bundle of factors which determine school quality, x,. TFor greater simplicity we

1l
will not consider allocations that change the variation of X, over schools, Only the degree, and sign, of ﬂ
the correlation between X and X, (p 12) will be changed, To make the policy more concrete (and more

obviously hypothetical), suppose that all schools have wheels so that a fixed population of schools of
various qualities can be moved around to serve an equal number of communities. A zero correlation
between X, and X, (°12 = () would result from a random assignment of schools to communities., It

would be changed to a positive value by moving some of the better schools from '"bad" coinmunities (as
measurcd by xz) to "'good' ones, and vice versa., Similarly, 0, would become negative if the bad com~

munities swapped their bad schools for good ones from the good communities. would anproach 1,0 if

o]
12
the "best' school served the "best" community, the second best school the second community and so on.

Any alteration in the way input variables are combined will change the distribution of the outcomes;
for instance, a change in the variance of y is a necessary result of a change in the correlation between

Xy and Xy given our specification of constant variances of X and X, and constant effects (b's) of X, and

X Table 1 shows the consequences for several parameters when the correlation between ) and X,

takes on several different values, ranging from 1, 00 to ~1, 00,

1, ‘These scalings merely simplify the numetical calculations and interpratations of the example, 1t sould be noted that since y is not
similarly standasdised, there is nothinyg at all unconventional about a coefficient of two for the second independent vatiable,

19




Table 1,

CONSEQUENCES OF VARYING CORRELATION BETWEEN

REGRTSSOR VARIABLES IN A SIMPLIFIED REGRESSION MODEL

Model: y = 1,0+ 1, Oxl + 2.0x2 +u
2 _ 2 _.2_
x1 = cr.\cz O'u = 1,0
Pux1 = Puxz = 0,0
ROW ,
NUMBER PARAMETERS 1 1l 1 v \Y% Vi Vil
1| py 1. 00 .90 50 | 0.0 - .80 | -.90 | -100
2
2 | p2 1. 00 .81 25 | 0.0 . 26 81 | 1.00
3 03 10. 0 9.6 8.0 6.0 4.0 9.4 2.0
s | p? 900 | .712 | .so0 | .17 | 0.0 267 .500*
yx,
5 | p2 900 | .876 | 782 666 563 |  .505 | .B00
yX,
6 | R 000 | 896 876 | .833 . 750 583 . 500
V. X, X
)
T | 4 0.0 020 | .093 | 167 187 078 | 0.0
8 | 4, 0.0 184 | .a15 | 666 . 750 316 | 0.0
9 | m? 0.0 160 | 429 . 500 429 160 | 0.0
VX, . X
1%
10 | g 0.0 432 | .780 | .800 780 432 | 0.0
VX, . X
2 X
no| B 312 | .27 | .384 | .408 800 | .648 | .707
12 | B, 624 | .84 | .708 816 | 1.000 | 1.29 1, 114
13 | b, .00 | 1.00 .00 | 1.00 1,00 .00 | 100
14 | b, 2.00 | 2.00 | 200 | 2.00 2.00 | 2.00 | 2. 00

1, The squared simple correlation coefficiencles shown here are squares of negative values for pyx1° All other values for Pyx1 and

Py

in the table are positive,
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In column IV one finds the simple case when X and Xq are uncorrelated - schools have been assigned
to communities at random. The variance of y (0%) is equal to 6.0, and this partitions nicely into a com-~

ponent due to school differences with variance 1. 0, another component due to community differences with
variance 4. 0, and a third due to the combination of factors accounted for implicitly by the disturbance
term with variance 1.0, The two variables, X and X toggether account for 5/6 of the variance ~ 1/6

2

)
Y&,

- a8 ghown in the entries for the simple squared correlations (p pix ) and the
2

for X and 2/3 for X,

squared multiple correlation, R .
Y X%

Because X, and X, are uncorrelated (orthogonal), the incremental fraction of explained variation
2

. _ 2
that is obtained when xl, say, is gdded to the regression (¢1 = Ry‘ < X pyx ) i8 equal to the

12 2

fraction explained when x, is used alone (pf/x ). The same is true for the increment due to Xy
1

The squared partial correlations are obtained by dividing the increment due to X)» 8ay, by the

fraction of variance lett unexplained by Xy

2 ’61
P _ 2

yxl. x2 1 pyxz

2 2
R -p
] Y. xlx2 yx2

2

1~
Pyx2

The Beta coefficients, Bi’ are simply the partial regression coefficients divided by the standard
deviation of y, oy, and multiplied by the unitary standard deviation of X, The partial regression coeffi-

cients shown in the last two rows are constant, of course, because the populations have been generated
by maintaining that assumption. (Columns I and VII, where X, and x2 are perfectly correlated, are

limiting cases - the multiple regressions would be impossible to carry out with data generated from
these cases.)

The values of the various parameters listed in the columns of this table must be regarded as
"population' values. A limited sample drawn at random from one of these populations could produce
estimates of these parameters which would differ from the "true' values by sampling errors of the

usual sort.
If the allocation of X, is changed from a random one by matching "good" schools with "good" communities,

the correlation between X, and % becomes positive, Movingtowardsthe left from column1V inthetable, one

finds first that the variance of y gets larger, This is intuitively explained by thinking of the schools as
reinforcing and intensifying the inequality found in the environments, The simple correlations shown

in the fourth and fifth rows both increase as the two variables become increasingly good substitutes for
each other, and the multiple correlation goes up hecause the constant amount of unexplained variance
(from u) becomes a smaller part of the whole variance of y.
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The incremental explanatory power or "unique contribution" (measured hy éi) declines as P1a in-
creages from zero, and ¢ reaches zero in the limit where plz =1, The squared partial correlations

display basically the same pattern. Both are transparent consequences of the increasing interchange-
ability of Xy and x? - a8 their correlation increases, having both adds very little new information,

Finally, the Beta coefficients decline as a consequence of increases in variance of y. Any deeper mean-
ing of this change must be supplied by those who have a penchant for using this scaling convention,

Consider now the consequences of allocating relatively more "'good" schools to the '"bad'' locations
and vice versa. As plz falls from zero to negative values one finds the variance of y falling also. (See

columns IV to VII,) Here the schools compensate for, or suppress, the inequality produced by unequal
backgrounds,

2 . a2 - . 1
The squared simple correlations, pyxl, both fall initially; pyxl going to zero at p12 0.5%,
The variance explained by X, falls steadily until at the limit it explains only half of the (smaller) variance

of y. Beyond p12 = =0, 5 (in columns VI and VII) the simple correlation of Xy with y becomes negative,

and in the limit it is simply a mirror-image of X, and thus has the same squared correlation.

The squared multiple correlation falls as the "unexplained" component of the variance becomes
relatively more important. The net or unique contributions, ;Si, are seen to reach a peak at pl‘,z = =0,5

and then to fall once more to zero as x, and x‘,z become more identical, The squared partial correlations

1
are seen to fall quite symmetrically on both sides of column IV where p12 = (),

Finally, the smaller variance in y brings about an increase in the Beta coefficients. By this mea-

sure the effects of both Xy and X, become more and more powerful; by contrast, the regression coeffi- f

cients measuring their effects remain unchanged at their assigned values. !

Now consider a not-entirely-hypothetical society which has shown some tendency to place its "best" ﬁuﬂ
schools in the '"best'" places and to direct its "best" efforts toward its "best'" pupils. This produces an
p12 somewhere between 0,5 and 0, 9 - like columns II or III. An educational survey might very well

find that background andenvironment are 4~10 times as strong as school quality if it looks at the relative
size of the éi. Less extreme, but no more relevant, statements could be made by comparing the b's or

B's. But what is the purposé of such comparisons? If the survey is large enough to get decent estimates i
of the b's, its authors could observe b1 and infer that school quality does make a difference. It follows |

that moving some schools could change p12, and shift the society's educational process toward one de-

scribed by columng V or VI, Such a reallocation would substantially reduce the inequality of outcomes
and attenuate the correlation of outcomes with social origins; and it would seem to be a proper sort of
alternative to consider when interpreting the results of an educational survey.

It must be heavily underscored that, in terms of the model reviewed above, comparisons of the
relative explanatory strengths of the two variables Xy and Xps whether one uses simple, partial or

multiple correlation cosfficients, unique coutributions or regression weights, adjusted or not, a -

1, [Intuitively, wheﬂp12 = =0, 6 we can think of the positive contribution of X, to explaining variation in y being exactly negated

because of the negative cotrelation between x, and X5 As the negative cottelation between ¥, and X, gets larger in absolute value than

1
«0, B, tlie true positive effect of ) is mote than offset in the simple telatlon between X and y (when Xy {s not held constant),
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peintless, 1f one is concerned with agsessing the possible effects of eclucational policy, comparisons of
any kind with the effect of ""control" (i, e, non-policy) variables are silly. Moreover, all the statistics
involved in the comparisons, except for the unadjusted regression coefficients, are depencent upon the
particular policies pursued when the data were collected. Their use runs the risk «f declaring a policy
feeble simply because historically it was not vigorously applied,

In the example shown in Table 1 the ""hest" allocation to achieve equality calls for a perfect negative

correlation hetween X and Xy By this allocailon the variance of y is reduced to & minimum (-2), It

should be noted that educational policy might also change the mean and/or the variance of xl. With these

added degrees of freedom it would be possible, in principle, to eradicate all gross association of 3 with
Ko and - ag an added option - reduce the variance of y to the ahsolute minimum introduced by the un-

observable variable u,

c) The Need for a Theoretically Justified Model Relevant to the Policy Context

In general terms one may view the Equality of Educational Opportunity Survey as providing infor-
mation on the joint distribution of a large number of variables, The analytical effort should be directed
toward answering questions about how new or altered policies (more particularly educational policies)
would change various characteristics of that joint distribution either directly or indirectly, To do this,
one must have a consistent and complete set of specifications concerning: i) which characteristics of
the joint distribution are constant, ii) which can be changed directly by specific activities (policies)
and iii) which ones must therefore be determined by the agsumed structure and prescribed policy.

This set of specifications is commonly termed a theory or model, In the Coleman Report there is
no explicit discussion of a consistent theory of thie sort, Some theory, of course, must underlie any
sort of policy prescription, It is not that one can choose to draw conclusionsg from the objective facts
alone, without the aid of any theory, but that if one leaves the theory implicit, ambiguous and obscure,
contradictory possibly nonsensical or even self-contradictory premises go unnoticed.

The theoretical structure of tue simple model discussed ahove asserts that the functional relation
between v and TR and u, can be approximated satistactorily by a linear and additive function, with
coefficients that would remain fixed under policies designed to change the distribution of X and/or Xy
Similarly it is assumed that the mean and the variance of the disturbance variable, u, will be unaffected
by policies aimed at affecting y via X, OF X,. The objective of policy is taken to be some optimal com~

bination of high average level of cutcomes (mean of y), minimal inequality (variance of y) - at least asg
the variance or inequality is affected by inter-group differences - and easy class mobility (minimal cor-
relation of y and xz).

The teols of educational policy are taken to be measures that would shift the mean of X, compress
or expand its variability, and/or revise the correlation hatween X, and Xy 1f one wishes to consider
social policy more broadly, similar alternatives for changing the distribution of X, would be available.

Within the structure so far specified it is possible to deduce the effects on the marginal and conditional

dist»ibution of y for any particular change in the X, or x2 distributions. 1f no further restrictior

relevant information is added, any particular goal in terms of the basic objective can clearly be uchieved
by a wide range of different manipulations of the Xy and X, distributions. 'The question of relative strength,

in the sense of ability to manipulate y, can now be seen to be meaningless « remembering that the scaling
of X and X, Was arbitrary to begin with.  fach of them oun he used to achieve the objective so long as

unlimited freedom is available for changing the mean, variance and correlation. If xg 18 not manipulable
hy ecucational policy, on the other hand, who cares how effective it might be if it were?




Consider, however, a very simplified situation in which the objective is to close a substantial gap
between the mean value of y for negroes and the mean for whites, Assume that the funotion above holds
for negroes, and that one's policy cholces are limited to chunging - at most - the mean value of X and

xz for negroes, Which policy or combination of them one chooses will depend on further information
about the costs of each alternative. Costs may be in terms of dollars, time, political consensus or all
three = but must be made oxplioit,

Indeed, one might, for purposes of policy analysis, scale the variables available for manipulation
so that a unit change In xl is an equally costly (or time-consuming or consensus~using) alternative to

change in x_. If an "Iso~chunk" of X is defined to be a $1 billlon worth, each one must be a fifth as

2'
large as the original unit costing $5 billion - hence its coefficient must be 0.2 (i.e. the old b1 =1 coef-
ticient multiplied by its new unit of measure, 0,2), Similarly, an "Iso~chunk' of Xq is only four per cent
of an original unit priced at $125 billion, and hence its coefficient must be 0. 08,

Several variations on the "so~chunk" idea can be specified. Take as given the relation between
"output", y, and "inputs", X and X'

(1) y = 8a - blxl o+ bzxz +u

Suppose first that the "costs'" of alternative mixes of X, and X in terms of any scarce item one
finds important, are given by:

2) C = c,%, + ozx2

One may now rewrite equation (1) in terms of "Iso-chunks' which correspond to the amount of x;
arrived at by using one unit of whatever "cost" consists of - dollars, man-hours, class-hours:

X! = o,X
1

and

Thus, "Iso~-chunks" (read dollai's or hours) of C spent in changing X, can be substituted in (1) for
the x,:

i
= (IS '
3) ¥y a+lel |Bzx2 +u
b
where :B1 = “o—i-

We may call these B i "het coefficients" - derived from Israeli pronunciation of the Hebrew name
for the oo. responding alphabetio character’.

The bet coefficients give quite direot answers as to which use of the scarce item C yields the largest
increment in y. To the extent that relations (1) and (2) adequately reflect the way the world works, one

1, Professor Asthur 8, Goldberger colned this felicitous terminology,
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could confidently proceed to add to the existing educational process by directing all available C into the
X, for which Bi is the largest.

Unfortunately, one does not usually have that much confidence in a couple of simple linear relations,
Cummonly, relation (1) will be estimated on the basis of a limited sample, and one's confidence in ex-
trapolations heyond the range of ohserved combinations of Xy and X, deteriorates rapidly*, Moreover,

one would rarely encounter a "cost function" as simple as the one in (2) - 1 jually there will be diminishing
retums oausing marginal costs to rise beyond some point. Bet coefficients derived as above ought,
therefore, to be interpreted as reflecting, at best, the relative effectivoness of variables in that vicinity

of the data over which a linear approximation is deemed to be ""sufficiently acourate', taking into account
regervations about hoth relation (1) and »elation (2),

1, This information on the rellability of the sstimate is given by the confidence interval coriputed for the bet or regression
coefficient, Our emphasis on the expected value of the B1 (or bi) does not imply that we believe a dacision tnaker would have no

interast in the confidence Interval, ludeed, one can imagine cases when a clecision maker Lias some asymmetric subjuctive utility
weighting schame such that zero or negative values would be deemed so critical = more than offsetting the equally probable high
positive va™es » that a B ) which was (slightly ) lower than a B2 would still be selected if the confidence interval of n1 wets suffi«

clently tighter, Such cases ought to be explicitly atgued, howaver, This proper usage of ths confidence interval doss not wa.rant
using the 'Sl statistios, instead of the bet coefficient and classical Inferences about it, as the primary ctiterion of policy cholcas,

868
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INTERPRETING SPECIFIC VARIABLES IN THE COLEMAN REPORT

The absence of any explicit theory of educational achievement is the chief source of the difficulty in
interpreling the statistical results of the Coleman Report. We can illustrate the problem by discussing
some of the variables used in the Report.

a) Attitudinal Characteristics of the iitudent

One remarkable finding of the Roport's analysis is the high partial correlation of fate control/per=
sonal efficacy variables with the verbal ability score used as a measure of educational outcomes®, The
relation was particularly strong (by the Report's criterion) among minority group children. Without a
theory, however, we cannot answer the following types of question: /

1) Is this variable itself merely a reflection of (perhaps "caused by'') educational achievement?
One can easily imagine situations in which educational accomplishment would instill confidence
in a youngster and produce a high score on the measure of this variable?,

2) 1s this variable important only because it is related to various objective factors about the
student's family, coammunity, and school environments, which are not fully measured in the A\
model, and which "'really' explain both school performance and the fatalism score? This set g<'
of relations would again be quite plausible on a priori grounds?@,

Under situations (1) and (2) above, we can say no more than the follow:1g, Either changes in

the variable, "control over one's fate', are unattainable unless performance on the other

objective variables is changed; or, if some change in the score could be induced (by, say,

counselling), there is no reason to bhelieve educational performance would change. l

3) What if, contrary to (1) and (2), the tatalism variable is a personality trait that does have a
separate influence on educational achievement? We still need to know how policy can change
the trait to make use of our finding, Clearly these attitudes may be quite congruent with an
objective assessment of the situation children find themselves in. If so, the school may be
severely limited in its ability to reorient such attitudes (one may have to reintroduce prayer).

1, A number of questions in the survey attempted to measure the student's sense of control over his environment and his sense
of fatallsm,
2. Precisely this specification of the causal relationship {s put forwaed int Alan Wilson, “Educational Consequences of Segre«

gation {n a California Community”, in Racial Isolation in Public Schools, United States Commission on Civil Rights, Washington, GPO,
10617, Vol, 11, pp, 192 and 206,

3. The teport explicitly notes that the simple correlations of verbal ability and the fate control variable are similar to the intec
cottelation among the achievement variables, A finding which ssems consistent with the futetpretation that these attitudinal vatiables
are just another means of measuring the joint output of school and non=school processes impinging on a child's development*,

¢ James 8, Coleman gt al,, Bayality of Educational Opportunity, op, ¢it., p. 819,
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A verdlct of helplessness may have to bhe passed on the schools. But the evidence in the report
supports It noither by adding to our knowledge of tho causal relation nor by indicating a low pay-
off from Interventions within that relation.

h) Characteristics of the Student's Peer Group

In a review of the Report's findings, Harry C. Bredemeier notes: "More Important than all school
characteristics and teacher quality for negro students is the degree to which the other students in their
schools have the following characteristics: their families own encyclopedias, they do not transfer much,
their attencdance is regular, they plan to go to college, and they spend rather much time on homework'?
He notes in a footnote, "I assume no one will infer from this that the solution i8 to put encyclopedias
in everyone's home",

But, is such an inference less satisfactory than making no inference? 1s it any more naive than the
presentation of the vague theoretical framework that permits us almost no grounds for saying how we
should interpret the "significant positive coefficient" of the encyclopedia variable? Consider the follow-
ing interpretation:

Encyclopedia ownership is a variable that indicates an intellectual atmosphere in the home conducive
to schooling, and/or a measure of affluence that is not fully captured in other measures (of affluence)
in the model, and/or a measure of parental attention or affection that contributes to the student's
emotional stability and, thereby, to school performance - any or all of which factors create the
positive peer group influence.

Presumably, this interpretation {s "more sophisticated' than the inference Bredemeier noted. But
is it more helpful? Indeed, what our hypothetical theory has told us up to now is that: 1) if it is intel-
lectual atmosphers that underlies the relation, the variable has probably no policy significance since
we do not know much about changing intelleotual atmosphere, If we thought we did know something about
how to make the change, we would need to know the specification of the rels‘ion between enoyclopedias
and intellectual atmosphere. 1i) If it is affluence that underlies the relation, then we need to ask our
theory to translate a unit of encyclopedias to a unit of wealth (or income flow) so that we know how much
of a change in income will be necessary to yield the changes in ecducational performance.

We could continue these "if" questions almost indefinitely; but let us summarize the function of our
hypothetical theory by saying that it has forced us to consider the possible tortured interpretations we
have to make, or preposterous policy actions we might have to follow, as a consequence of such cavalier
inclusion of ad hoc variables in our model.

¢) Environmental Characteristics

The Coleman Report stressed that the influence of the regional and urban location of the school and
the socio-economic status of the student body in the school were highly important in explaining a student's
educational achievement. A theoretical proposition underlying the authors' interpretation of this finding
was that the environment {8 exogenous and "causally prior" to such tactors as school resourc 's; so that
an appropriate procedure was to enter the former variablea, note the contribution to R2, and then add
the school resource variables and observe their additional contribution to R2. Other demurrers to this
procedure, quite apart from the issue of the R2 criterion, may be mentioned.

If families select their residence on the basis of the quality of school, residence is neither exogenous
to the process nor causally prior to the school resources variable. Particularly with regard to the racial
composition of the school, the phenomenon of selective migration may be confounding the results. TFor

1. Hatry C, Bredemeler, "Schools and Student Growth", The Urban Review, April 196C, p, 29,
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example, if a large percentage of whites in a school or a large percentage of high socio-economic groups
appear to have a positive effect on the educational performances of negroes or low SES groups, we should
conslder the hypothesis that the latter families have strong "tastes' for a high quality education for their
children and have moved tc a district whore the school has a favourable reputation. The observed posi-
tive effect of the environment on the educational achievement of cisadvantaged groups may therefore he
overstated, since some of the effect stems from the unmeasured personal traits of the families; it is
further possible that some effect is attributable to the beneficial resources of the school?.

What theory of ecucational achievement justified "urbanness", "Southernness', etc., as causal
factors - except insofar as these traits are related to such specific variables as the family character~
istics and quality of schools found in these areas. There is a real danger that such location variables
serve only to attenuate the influence of other variables, of interest when such other variables are un-
measured or measured with a large error component.

d) :[‘eacher Quality

One type of vuriable that belongs in the category of school resources over which we have some de-
gree of policy control is "teacher quality' - itself a composite concept made up of several variables.
The conclusion in the Report about teacher quality appears to strike a rare optimistic note regarding
the beneficial influence school resources can have in compensatory educational efforts. The Report
states on page 317 that "a given investment in upgrading teacher quality will have the most effect on
achievement in underprivileged areas', Surely, the theoretical justification for this variable should
be quite firm. Moreover, the wording of the Report's conclusion exactly fits the criterion we have
requested for assessing each variable.

Unfortunately, the statistical evidence in support of the finding the authors present concerns
''variance explained", "Given the fact that no school factors (excluding student body composition) ac-
count for much variation in achievement, teachers' characteristics account for more than any othe=, "
And, 'by the 12th grade, teacher variables account for more than nine per cent of the variance among
negro students, two per cent among white students' (pege 328). It is perhaps superfluous to mention
again that this ranking of importance of a variable in terms of variance explained does not tell us what
the "bet coetficients' are, nor permit us to derive them; therefore, the conclusion about a "given in-
vestment in upgrading teacher quality" for underprivileged areas is not supported. If, for example,
the variance of verbal ability wevrelarge among teachers of negro students and the educational achieve-
ment & nres had a relatively small variance, the high partial correlation coefficient (and g) of this
variau.c would be consistent with a small value for the bet coefficient - even setting aside cost consid-
erations, (See the formulas on pp. 76 and 84 of this paper).

e) S8chool Resources

Perhaps the single category of variables most susceptible to policy manipulation is that of school
resources, Unfortunately, the variables used to measure school resources are very much like the
"encyclopedias in the home" we discussed above. [t is difficult to know whether, for example, library
books or laboratories are supposed to represent their own effects, per se, or whether they are supposed
to represent a more extensive collection of items under the rubric of school facilities (or some other
concept of school characteristics),

One can argue for either intexpretation, On the reasonable assumption that libraries and labora=

tories are, e»" vould be, closely linked to an underlying specification of the usage of these facilities,

1. The possible misallocation of the effect is more ltkely if the student family chatacteristics or the school resources variables
are measured with considerable etror. That a good deal of etror {s present in the measure of these variables has been strongly argued
by Bowles and Levin (op, cit.) and by Kain and Hanushek (0p._oits),
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we could treat libraries and laboratories as proxies for the "'usage' concepts, which in turn can he
plausibly linked to educational performance, Given thig, the reader might further surmise that the two
variables must be standing solely for their own effeots, for otherwise the authors would have included
the other items,

If, on the other hand, it is naive to assumme that facilities present are facilities uged, and if it would
have been overly burdenscme to include all relevant items in the survey, then we can more readily
accopt the argument that the inocluded variables are meant to be representative of some different and/or
larger oolleotion. If 8o, we need to ask: a) what are these other variables, and b) what is the speoifi-
oation (1. e, regression equation) by which they are linked to the other variables. This really breaks up
into two other questions: how acourate is the representation (i, e. how strongly are they correlated),
and what is the quantitative magnitude of the relation (i, e. what are the regression coeffioients linking
the full get of variables to the proxy variables®) ?

The sort of questions we have been posing serve to illusirate the analytioal weaknesses noted above.
1f the questions we have raised are overly demanding of the state of theoretical knowledge about the
eduoational prooesses, we oan only ask that this shaky base be made explicit, Perhaps researchers will
be led to work with a more simplified model that oan be well specified and interpreted - better this
than a complex model that defies interpretation, '

1, The complexity of this specification need not be exaggerated, There are many decision contexts In which proxy variables
may teptesent a bundle of heterogeneous components, and it may not be worthwhile ot expedient for the dec'sion=maket to distinguish
among the components to deterriine their separate measures of effectiveness. What 18 necessaty, however, i some translation of a unit
of the proxy variabls iiito & unit of the larger bundle (along with, eventually, some measure of the costs of the larger bundle),
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CONCLUSION

We are aware that a demand for theoretical rigour may be likened to a request for virtue, But we
hope that the discussion in Parts III and IV has been sufficiently specific so that both the interpretation
of the Coleman Report and the design of further studies will be improved.

Our criticism of the Colemar Report has been aimed at its methods and not at its substantive findings,
The questions we have raised about the statisucal and methodological techniques in the Report should be
viewed as reinforcing the challenge to the 'educational establishment!'? to provide evidence on the effec-
tiveness of their programmes, especially compensatory educational programmes. Nor should any re-
search into the determinants of educational achievement overlook the potential contribution that may stem,
however indirectly, from the simple improvement in economic status of the student or his family or the

families of his fellow students,

1, The term was used by Daniel P, Moynihan in the context of his ctiticism that "educationfsts” « administrators, teachers,
research personnel « have shitked their responsibilities to evaluate thelr performance and have attempted to use “technical” criticism
of the Coleman Report as an excuse for continued inactions (Daniel P, Moynihan, “Sources of Resistance to the Colemnan Report",

Harvard Bducation Review, Vol, 38, No, 1, Wintet, 1068, pp, 23-38),




Paper 3

EDUCATION AND INCOME:
A STUDY OF CROSS-SECTIONS AND COHORTS

by
R. Hollister?

1, Mrs, Naney Williamson and Paul Christlanson assisted with research, and Harold Watts and Glen Cain provided guidance at
several stages in the writing of this paper, 1 also benefited from discussions with Tomn Ribich, Betnie Saffran, and Patrick Shima, None
of these persons should be regarded in any way as responstble for any etiozs which may be found {n this papet,
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INTRODUCTION

The rapid growth in the application of economic analysis to the role of education in society during
the past decade has been largely due to the development of the concept of human capital, a concept ad-
mirably expounded by Schultz® , Becker?, Mincer?® and others. It may be argued that the wide accep-
tance of this conceptual approach to educational problems owed no little to the fact that its advocates
were able to show its empirical relevance, for the difficulty in applying investment concepts to education
is that, since the return on education accrues during the whole working life of the recipient, empirical
tests of the human capital concept would normally require a lifetime of data gathering, This seem ing
barrier to empirical testing was ingeniously circumvented by making use of cross-section profiles of
incomes as related to education and age, instead of the unavailable time-series. It was thus possible to
buttress the theoretical concepts with convincing empirical evidence.

Though time-series on the relationship between income, education and age are still scarce, there
are now enough successive cross-sections available to make possible at least a rough examination of
the income patterns actually experienced over ten to twenty years by some cohorts in the United States.
This paper is an attempt at such an examination,

It should be said at once that the comparability of the data over such long periods of time raises
virtually insurmountable problems, and no great effort has been made here to ensure comparability.
There must, therefore, be some doubt about the extent to which features in analysis reflect meaningful
social and economic forces at work; in fact, they may reflect no more than the incomparability of data.
The discussion of data problems is relegated to the footnotes of the tables.

The issues dealt with here have been touched upon briefly by several authors: Becker?, Miller®,
Ben-Porath®, Lansing and Sonquist?, Griliches®. Our analysis, however crude, goes somewhat further
in that it deals with the specific issue of the differences between the cross-section profiles of age-edu-
cation-income and the time-gseries experience of cohorts.

1, Schultz, Theodore W,, "Investment in Human Capital", Ametican Economic Review, March, 1081,

2, Becker, Gary S,, Human Capital: A Theoretical and Empirical Analysis with Special Reference to Education, New Yorks
National Bureau of Eeonomic Rescarch, 1964,

3, Mincer, Jacob, "Investment {n Human Capital and Personal lncome Distribution”, joutnal of Political Economy, August,

4, Becker, Gary §,, op, cit,
6, Miller, Herman P,, "Lifetime Income and Economic Growth", Ametican Economic Review, September, 1966,

8, Ben-Purath, Yoram, "Lifetime Income and Economic Growths Comment", American Economic Review, September, 1965,
7 Lanslng. John and Sonquist, John, "A Cohort Analysis of Changes in the Distribution of Wealth", 1,1, Soltow (ed.), Six
ets on the Size Disteibution of Wealth and Income, Studies inlncomeand Wealth, No, 33, National Bureau of Economic Research,

8, Grillches. zvi, "Notes on the Role of Education in Production Functions and Grovth Accounting", NEER Confetence on

Research on Income and Wealth, Madison, Wisconsin, November, 1988,
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THE DECISION ON EDUCATIONAL INVESTMENT

Before embarking on the empirical work, let us examine the framework within which it is to be set,
and which is implicit in past studies of the rate of return on human capital using cross-section profiles

of age-education-income. The following description, though distorted, has at least the merit of sim-
plicity.

At a given point in his lifetime, say, at the age of 13 or 17, the individual is faced with a decision:
he can leave school and enter the labour market, or he can continue his studies, In the latter case, he
must incur at least the cost of foregoing the wages he could have earned if he had left school, and per-
haps that of expenses involved in further schooling. In terms of human capital theory, he must consider
whether investment in further education (through the cost incurred) will increase his future earnings to
such an extent that the present value of these additional earnings exceeds the present value of returns
he could obtain by investing the same amount (i. e. the cost incurred) in some other way; in other words,

whether the rate of return on further education exceeds the rate of return on alternative investments
open to him,

In order to make such a decision, the individual must be able to estimate, if only roughly, the in-
crease in earnings which he may expect from additional years of education, It is suggested that such
an estimate can be arrived at by examining age-education-income profiles of people currently in the
labour force. For example, by taking the difference in typical (median or mean) earnings at given ages
of tho: 3 with 12 years of education and those with 8 years, one can trace the likely age pattern of dif-
ferences in earnings due to additional years of education. By applying the appropriate discount factor
to the earnings differential at each age and totalling, one can determine the present value of increased
earnings likely to accrue during the individual's working life as a result of the additional education.
However, one further adjustment needs to be made: earnings, in general, increase over time, and this
must be taken into account. Thus, a person with a given level of education might expect, by the time
he will have reached the age of, say, 50, to be earning more than the present 60~year-old with the same
level of education. He will earn moreas a result of the economic growth which will have taken place during
the period in question. Thus, the cruss-section earnings differential for each age due to additional edu~
cation should be multiplied by a factor reflecting the compound annual rate of growth of earnings due to
economic growth for the period in question. One can take the long-term rate of annual growth over the
recent past as the expected rate of annual growth.

The way in which the expected income chart is constructed is illustrated in Diagram 1. A
person aged 20 in year n, with a 1avel of education m, would observe the incomes in that same year

n of those older than himself, but with the same level of education m, (Yggn, Yg:’n in the diagram),
and to these he would apply the value of the annual rate of long=term growth, g, compounded for the

number of years it will take him to reach the given age. 'Thus, his expected income for age 30 would
Em _ _Cm 10
beYao—Y30 ® .
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Now, supposing that an individual had in fact approached the decision with respect to education in
this fashion, how would his actual earnings experience have compared with the above prediction? In
other words, do the shifts in the cross-section profiles due to general economic growth operate in a |
neutral fashion (we draw this terminology from Ben-Porath}) with respect to age and educational levels? l
1f these shifts are neutral, then the present value of additional years of education for different levels of
education, as actually experienced by age cohorts, will be in the same proportions as the estimates de-

rived from the cross-sections. |

While this rather simple framework will be the basic one used in the examination of the data, there
are some more complex issues, often discussed in the comzvt of human capital theory, which should be
noted before we turn to the data, Basically, the posing of the educational investment decision problem
in terms of an income stream constructed from cross-section observations and multiplied by a compound
growth factor (by which income stream i8 usually reduced to an equivalent present value) is a convenient
way of summarizing 4 more intricate set of forces relevant to the problem, In reality, one uses the in-
ternal rate of return to express in a single value all the complex supply and demand factors which might
be expected to operate during the working life of the particular cohort of individuals whose education de~
cisions are being made at a given time: a complex set of simultaneous supply and demand functions have
been reduced to a single present value or rate of return. In estimating an expected present value of an
income stream from cross-section data in the fashion described above, one avoids the identification of
particular supply and demand shifts which are likely to interact to produce an expected lifetime rate of

1, Ben<Porath, Yotam, "Lifettme Income and Economic Growtht Comment", p, 821, op, cit,
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return on aducational investment, Broadly, the rates of return on present values of investment in edu-
oation for a particular ochort of individuals coulb de affected by: shifts in relative demand for factors

of production resulting from changes in the composition of demand for final gaods or from technological
changes in production relationships; shifts in the relative supply of differont types of educated labour
due to the educational investment in that cohort and In succeeding cohorts who will compete {n the labour
market during their working life; shifts in relative earnings associated with any asymmetrioal effects

of business oycle fluctuations on types of workers, With these complex intoracting factors to be taken
into account, one oan appreciate the appeal of the simplification afforded by concentrating on.the cross-
section present value or rate of return estimates, If, in fact, shifts in the oross-section age-educatlon-
income profiles due to economic growth are neutral, it 18 not necessary to a*tempt to untangle the
various foroes at work, On the other hand, given this array of interacting foroes, our traditional theory
woulr” lead us to be rather surprised (see Griliches?) if such 1eutral shifts were obnerved, No mechanism
genecutiag interactions such as to result in this type of neutral shift has yet been specified, In fact, this
is an Inherent limitation of the analysis which follows - we have not specified g satisfactory model of
supply and demand interactions to be tested against these data, The hest we c:an do for the time being

is to use the simple framework outlined above to examine the extent of neutrality of shifts and to attempt
to assoociate, in a rather haphazard fashion, any deviations from neutral shifts with some of the demand,
supply, or oyolical factors,

1, Griliches, Zvi, "Notes on the Role of Education in Production Functions and Growth Accoun:ing”, op, cit,
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THE 1939 TO 1959 EXPERIENCE

By combiniug the data from the censuses of 1940, 1950, and 1960, it s possible to get three "snap-~
shots' of twenty years of work experience for various age cohorls (problems of comparability of the
various years are noted in notes 1-4 to Table I), It is therefore possible with thase data to muke
the sort of approximate comparison suggested earlier; twenty-year segments of the actual experience
of various cohorts can he compared with what would have been predicted if expected income had been
estimated on the basis of 1939 cross-section profiles of income by age and education level (with an
expected growth rate applied as outlined abovej. It will also be possible to check the neutrality of shift
between 1939 and 1949 and 1958 in the cross-section profiles.

In order to make this comparison, it is necessary to choose an estimate of the growth in incomes
due to general economic growth. Following Becker! and (quoting) Cain?, we note that: "The growth
rate of the rise of real wages is basically composed of a) quality constant labor (due in large part to a
slower growth in the supply of labor than the demand for labor) and b) the increase in the quality of
lahor. We want to allow for the secular growth stemming from a)". Therefore, we take the rate of
growth of output per man-hour from 1925 to 1960 of 2. F%. Now, in order to remove the portion of this
growth rate due to b) above, we reduce this rate by 26%. The resultant rate of secular growth in in-
comes is 1~7/8% per annum.

'The expected income path for the group of individuais of a given age and education in 1939, for
example those aged 202 who completed 12 years of education, is formed by applying the value of the
compound growth rate to the 1939 median income of those with 12 years of education aged 30, 40, 60,
etc. The compound growth rate is (1. 01875)9 = 1, 1819 for age 30, (1.01875)9 = 1, 4231 for age 40, etc.
The resultant expected income path as of 1939 is shown in Chart I. We can proceed in a similar fashion
for each age-education cohort, constructing an expected income path as of 1939 on the basis of the 1939
cross: section and tiie expected secular growti rate.

The expected income paths thus constructed, we can make a comparieon with the actual income path
over the period 1939-1969 by tracing the actual observed income of the cohort in the 1949 and 1969 cross=
section data. Tor example, those aged 16-24 in 1939 were born in19156-1924, and for this group's actual
income experience we t: "¢ the observed income of these aged 28«84 in 1949, and 35«44 in 1989, ‘This
juxtaposition of the expected income path based on the 1939 cross«section and the actual {ncome path for
20 years provides the type of contrast discussed earlier. Comparisons of expected and actual income
paths for various age cohorts are provided in Charts 1la«i,

:  decker, Gaty 8,, Human Capitals A Theoretical and Empirical Analysis with Spacial Refersnce to Education, p. 13,
op.gits

2, Cuoin, Glen, "Benefit/Cost Bstimatas for Job Corps", Discussion Paper No, 0+88, Institute for Reseaich oni Poverty, University
of Wisconsin, Madison, Wisconsin, 1968, p. 42,

3, Charts and tablas below the data ufe for 10~yeat age groupings, except for the first age group centred on 2), This (nitial
group {s 18424, but subsequent groups are 10 yoars, &, g, 28<34, 3844, etc,
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Table . PRESENT VALULESY -~ EXPECTED AND ACTUALl’z’3
CALCULATED AT A DISCOUNT RATE OF 6%
Table Ia,
Cohort Age Born 1895-1904, White Males
() (2 @ (& (8) © o
PV pv4 PV PV
164 16+ 19 8 (1)~(3) (2)=(3) (3)=(4)
rnecket
a) Actual ,....., 35,176, 38 | 36, 716,99 83,186.64 17, 765, 44 1},989. 74 | 12,530,356 | 5,421, 20
h) Expected 33,109, 06 | 35,0625, 67 23,813.25|15,211. 26 9,295,811 11,812,42 8,601, 99
Actual
Ratio  ~eeemmemm——, 1.29 1.06 0,63
Expected
Table Ib.
Cohort Age Born 1895-1904, Black Males
(1) (2) (9) 4) (5) (6) 4]
3% pv4 PV PV
16+ 164 12 8 (1)=(3) (2)=(3) (3)~(4)
Becker
a) Actual ....... 716,152.79 n.a, 12,012, 76 | 10,048. 69 4,140, 03 n. 8. 1,964, 07
b) Expected .... | 13,406.36 n. a, 0,922.64 | 8,014.68 3,483,172 n. a. 7 1,907. 96
Actual
Ratio — 1. 19 1,08
- Expeoted
Table lc.
Cohort Age Born i898-1904, Total Male Population
(1) 2 @) (4) (8) () M
pv pyv4 PV PV
16+ 16+ 12 8 (1)(3) (2)«(3) (3)+(4)
_ o _ Becker ) _ _
a) Aotuglr__.'....r.” 34,180, 97 34,.709.75 22,626, 62 | 17,004,176 11.654.35 12,188. 13 5,7521.877
b) Expeoted 0. | 81,808,684 34,327, 69 23,080, 86 | 14,516.64 | 8,817.79 | 11,246.84 8,664, 31
Actual
Ratio . 1,32 1, 08 0. 64
Expected
102
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Table I. (continued) PRESENT VALUES - EXPECTED AND AcTuaL''?3
CALCULATED AT A DISCOUNT RATE OF 6%

Table Id.
Cohort Age Born 1908-1914, White Males i
W @ (3) (4) (8) ® ™
PV pv4 PV PV ;
18+ | 16+ 12 8 (1)~(3) (2)9) (3)-(4) ;
: Becker .
21,583, 82 | 21,904, 27 | 8,840, 08 [

63,187.587| 63,508, 02 | 41,603. 75| 32,783, 77

a) Actual ,.....
29,637.45| 17,644, 22 | 21,764. 08 | 14,638, 90

61,720, 57 | 65,940,43 | 44, 176,35

b) Expeoted Cee

Actual
Ratio -, 1,28 1,01 0. 60
Expected
Table Ia,
Cohort Age Born 1905-19.4. Black Males

(1) (2) (3) (4) ® | ® (7 ,

PV pv4 pvV PV

16+ 16+ 12 8 (1)-(3) (2)~(3) (3)-(4)

Becker
41' 47 1. 95

a) Actual ...... |33,428.02| n.a. |25,104/57| 20,632.62| 8,323.45| n.a.

b) Expected .... | 26,953.17 n. a. 20,276.61| 16,214.85( 6,677, 16 n, &, 4,061. 76

Actual
Ratio — 1. 26 , 1. 10
Expected
Table If.
Cohort Age Born 1006-1914, Total Male Population
o e @ | @ | ® | (® M
PV pv4 PV PV
16+ 164 12 8 (1)4(8) (2)~(8) (3)=(4)
Beckes
a) Actual ...... | 61,742.47| 62,088.41| 40,744,862 31,682, 16| 20,997.96| 21,310.89( 9,062.37
b) Expected .... | 60,280, 06| 64,398,567 43,123, 68| 28,208, £8| 17,166,38| 21,274.89| 14,916.80
Actual
1. 22 1,00 0.61

Ratio

Expected
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Table I. (continued) PRESENT VALUES - EXPECTED AND ACTUALI’

CALCULATED AT A DISCOUNT RATE OF 6%

2,3

Table Ig,
Cohort Age Born 1915-1924, White Males
(1) @ 3 @ (8) (6) m_
PV pv Py PV
164 16+ 12 8 (1)~(9) (2)(8) (3)~(4)
Becker
a) Actual ...... |82,566.95 [82,566,95|63,875,02 |{49,304.28 ( 18,691.93 {18,691.93 | 14,570. 74
b) Expected .... |80,368.18 |84,044. 34 758,727.44. 39,776.65 | 21,640, 74 |25,316.90 | 18,960, 79
Actual
Ratio . 0.86 0.74 0.77
Expected
Table Th.
Cohort Age Born 1915-1924. Black Males
(1) (2) (3) (4) (6) (6) (mn
PV PVt PV PV
16+ 16+ 12 8 (1)=(3) (2)=(3) (3)=(4)
Becker
a) Actual ...... |47,797.47 n. a, 41,969.65| 33,365.43! 5,827.82 n a. 78,604.22
b) Expected 38,024, 82 n a. 29,694,731 23,718.30( 8,070.09 n a, 7 5,876, 43
Actual
Ratio . 0.72 1.46
Expected
Table 14,
Cohort Age Born 1915-1924, Total Male Population
(1) (2) (Y 4 (6) (6) (M
PV py4 pV PV
16+ 16+ 12 8 (1)=(3) (2)=(3) (3)=(4)
_ Becker |
a) Actual ...... [81,219.66(81,210.66| 62,696.21| 47,683.41| 18,523.45 |18,533.46 | 16,012. 80
b) Expected .... | 79,095.65|82,714.09| 67,696.27| 38,082, 19| 21,800. 38 |26, 118. 82 | 19,513. 08
Actual
Ratio . 0. 86 0.73 0,17
Expected
N 104

62




Notes to Table I;

1. All census data have bheen nronverted to constant 1957-~1959 dollars,

2. 1940 census data have different educational groupings combining grades 7 and 8, whereas the 1950

and 1960 censuses list grade 8 separately. The 1939 grades 7 and 8 data were considered as grade 8 only.

3. The 1940 census rcveals earnings, whereas the two later ones list income. Following the discussion

in Becker*, we have increased all data by 10% to offset the rate of under-reporting of wages and salaries.

No adjustment was made to data from 1950 and 1960 censuses because the under~-reporting of earnings
offset the inclusion of other income, etc.

4. A further adjustment was made to the 16+ data from the 1940 census, Again following Becker!,
the income figures for total male and white male population were increased to offset the effect of the
census data not including respondents with "other income" exceeding fifty dollars. The percentage in-
crease varied with age as follows:

Age 25~34: 2.7%
Age 36-44: 6.9%
Age 45-564: 8,6%
Age 55-64: 6.3%

Both the adjusted an unadjusted 16+ data are used in this paper. No sdjustment estimates for black males
were available,

1, Becket, Gary S., Human Capital: A Theotetical and Empirical Analysis with
and 168, op, cit,

ecial Reference to Bducation, pp, 163
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A cursory glance at these charts indicates that the actual income paths deviated {rom those predicted
on the basis of the 1939 oross~section and expected growth rate, Moreover, tho deviations were different
for different levels of education within the same age cohorts, and the pattern of relative deviations for
various education levels differed among the different age cohorts. TFor example, for the total population
data, the 1918-1924 age cohort with 12 years of education, the actual income path was somewhat below the
expected one, and for the 1895-~1904 cohort with 12 years of education, the actual was also helow the
expected,

We should say & word at this point about the use of the expected rate of growth adjustment, Naturally,
the choice of the rate of growth is rather arbitrary; rationales could be provided for somewhat higher
or somewhat lower rates of growth of quality-constant labour incomes, However, the arbitrary element
in the choice does not affect the conclusions, since the use of the common rate of growth is just a way of
providing a common standard hetween levels of education and across cohorts; the differences in the char-
acter of the deviations from the expected path would remain whatever the growth factor used.

Given that there are differences in the character of the deviations of the actual income path from the
expected path, it s still somewhat difficult to gather from the charts the significance of such deviations,
To do so0, let us retur. to the simple decision situation outlined under Part I. There it was suggested
that the present value of additional earnings due to more education might be estimated by taking the pres-
ent value of the difference between cross-section levels of earnings - increased by a growth factor - and
comparing it with the present value of the cost of the additional education., This suggests that the signif-
icance of deviations between expected and actual incomes might lie in the difference between the present
1939 value of additional earnings due to education as derived from the expected paths, and the present
value as calculated from the actual paths. For example (see Table Ic), for white males in the 1905-1914
cohort, the 1939 present value of income of those with 16+ years of education for the 20~year period up
to 19569, as calcuiated from the expected path, 1s $72,879. For the same age cohort, the 1939 present
value of income for 12 years of education over the same period, as calculated from the expected (1. e.
cross-section adjusted for growth) path, is $51,681, Thus the difference in present value of income
associated with the extra four years of education, as calculated from the expected paths, is $20,698.
Now, the present value for the same cohort over the same period, calculated from actual experience,
is $72,950 for 16+ and $48, 776 for 12 years of education, giving a difference of $24,174. Thus, the
actual difference in present value of income associated with the additional four years was 1. 17 times
the expected difference in present value, i.e, 17% higher for a period covering about half the working
life. This difference seer1s large enough to be regarded as significant,

When similar calculations of present values for 12 as compared to 8 years of ecucation for the same
cohort are made, we find that the actual present value of the difference between 8 and 12 years is only
. 64 times the expected present value, 1. e. 36% less than expected, a significant difference in the opposite
direction.

The present values for different cohorts calculated in a way similar to that just described are pres-
ented in Tables 1a-1, Some further, but limited, comments on Table I may be in order. First, when
one uses the present values for 16+ calculated from paths which use the Becker correction of the 1939
data (1. e. columns (2) and (6) in Tables 1a-1), the deviations of actual from expected present values are
smaller for the first two age cohorts (1895-1904 and 1906-1914); in fact, for Table Id and If they are
non-existent, However, for the third cohort (1916-1924), the deviations of actual from expected are greater
when the Becker correction is used, Thus the vorrection seems reasonable but does not remove the
significance of deviations.

Second, the pattern of deviations for the present value of the additional years between 8 and 12 for
white males (and total male population) seems consistent across cohorts, with the actual present value
being about . 6 to . 7 of the expected value. One might conclude from this that 1939 ¢ross«section values
for those with 12 years of education were abnormally low. This conclusion would be consistent with the
finding fo. the age cohort 1898-1904 of actual present value for 16+-12 greater than one, but would
conflict with the findings for the 16+-12 values for the other two cohorts,
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Third, the most striking results are those with respect to the present value of the additional years
from 12 to 16+, TFor the oldest cohort (white and total male), the actual exceeded the expected, for the
next cohort it equalled it, and for the youngest cohort it fell considerably short of it.

In most of the literature on the returns to investment in education, evidence is presented in terms
of rates of return, It might, therefore, be of interest to give a rough indication of how deviations of
actual from expected values of the income stream might affcet the rate of return. Appendix A presents
the rationale for our calculation of the effects on rates of return, but few typical examples can be given
here. If the rate of return based on the expected income stream had been 10%, an actual income sieam
. 63 of the expected (as in column 7, Table Ia) would yield an actual rate of return of 3.9%; an actual/
expected of 1. 19 (as in column §, Table Ib) would yield an actual rate of return of 12.9%. The graph in
Appendix A can be used to translate other actual/expected figures into rates of return.

One must bear in mind that the estimates of actual incomes are approximative, since they are for
ten-year group cohorts and are mapped from only three observations for each actual income path. Just
as there were significant differences between 1939 and 1949, there may have been significant differences
in opposite directions in the interim years. Since we do not have the information, it is difficult to tell
how seriously we may be misled by the fact that we must approximate from only three observations; we
do not know, for example, to what extent 1949 was typical. Since we have used medians, we would ex-
pect the year-to-year fluctuations to be less than they would have been with means, but the only conclu-
sion - a tentative one - must be that the limited data on hand suggest that there were significant deviations
of the actual income experience from what would have been expected on the basis of the simple decision
framework outlined in Part I. These deviations differ as between both levels of education and age cohorts.

As was sugpested earlier, the question we have been asking is, to what extent have the shifts in the
cross=-t ection profiles of age-education-income due to general economic growth been neutzal ? Since
this concept of neutral shifts is central to the concept of using the cross-section income profiles as
proxies for time-series (see Ben-Porath!), let us pursue this point a bit further with respect to these
20-year data. We could define neutrality in either of two ways: a) we could look at the age-income path
tor any given level of education, and call a shift in the cross-section neutral if incomes for each age rose
by approximately the same percentage, thus leaving the relative income at different ages about the same;
b) we could look at the additional income due to education (e.g. 12 minus 8 years), and call a shift in the
cross-section neutral if the differentials at each age rose by the same percentage. Obviously, b) is a

somewhat more stringent criterion, but it is the one that seems appropriate to the simple decision frame-
work we have been using.

Charts Illa - Illc show the successive crecss-sections. Table II gives, for successive cross-sections,
the income differential associated with additional education at each age (in percentages). This table rep-
resents a test of v eutrality of shifts in the sense defined in b). It shows clearly that the shifts were not
approximately neutral in this sense. '

In Graphs Ia-Ic, we plot the actual income at & given age and edunation level as a percentage of
what it would have been if the previous cross-section had shified up.uieutrally in the a) sense at a rate
equivalent to the 1--7/8% secular growth rate we have heen using. ‘These graphs present then & test of
neutrality in the &) sense for individual education levels, If the shifts for any education level had been
neutral, the graph would have been approximately a straight line. These graphs show clearly that the
test of neutrality in the a) sense is not met for any of the education levels.

In the light of the results obtained by considering the cohort profiles, it is not surprising that the
successive cross=-sections failed to meet the neutrality of shifts tests. Let us comment on these two

different ways of looking at the data, As suggested earlier, these are approxirmately equivalent ways of
posing the same question. If the shifts had heen neutral in the a) sense, the deviations of the actual

1. Dens<Potath, Yoram, "Lifetime Income and Beconomic Growth: Comment”, op, ol
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Table I, INCOME DIFFERENTIALS ASSOCIATED WITH ADDITIONAL EDUCATION

(in percentage)

1039 - 1949 1939 - 1980 1040 - 1060
AGE
A(Y Yo | ALY | AN Y o) | A (YY) | A o Y ) | AY,mYy)
30 ..o - -B7 -6 13 16 163 24
40 00000000000 e e 29 -40 89 - 1 47 63
BO viviinninn o 44 -33 129 -17 59 25
B0 riirnirineinnn 89 -30 181 -23 66 11
(See note 4 = Table I)
1030 - 1049 1939 - 1950
AGE

A(Y16+Becket -Ym)

A(Y1 6+l!ecke: -Ym)

-61
4
10
36

63
76
126

from the expected cohort path would have been systematic for a given level of education across cohorts.
If they had been neutral in the b) sense, the deviations in actual and expected paths and the differences
in present value would have been systematic across both cohorts and levels of education, However, we
feel that it is preferable to analyse the data in terms of the cohort profiles. Looking at successive
cross-sections as & whole can be somewhat misleading. We tend to forget, for example, that a present
value made up from a cross-section 18 a weighted (by the discount rate) sum of yearly incomes. The
present value actually experienced by a cohort is going to be -lrawn from different components of suc-
cessive cross-sections. Th» fact that these are different weighted sums of components means that it is
not easy to deduce from the cross-sections as a whole the actual experience of parccular cohorts. Once
the shifts in successive cross-sections deviate from nevtrality in either sense, the relationship between
the cross-section profiles and the actual cohort experience becomes rather complex. One might conjec-
ture that the propensity to concentrate on cross-section profiles as a whole in the past has tended to
obscure some of the 1ssues we are explo.ing here,

We oan summarize this section by concluding that the twenty-year date. indicate that the actual
experience of groups with different levels of education deviated significantly fvom what would have been
predicted at the beginning of the period on the basis of the cross-section data available at that time.

Had educational investment decisions been made according to the simple framework outlined under Part I,
the actual returns on investment realized over the twenty years would have been substantially different

Ly
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from those expected. It should he stressed that this conclusion 18 hased upon very scant data, and thus
must be considered as a very tentative one,

Unfortunately, this finding cdoes not advance us very much in the application of human capital theory
to educational investment cecisions, 1t suggests that we should reject the rather simple decision frame-
work outlined earlier, and seeck to penetrate the greater complexity of inter~relationships alluled to at
the beginning of this paper.
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THF 1956 TO 19066 EXPERIENCE

There is another body of data available which permits & somewhat more detailed, though still
limited, exploration of the problems with which we are concerned here, A Current Population Report
of the United States Bureau of the Census® gives age-education-income data for men in the United States
for selected years between 1966 and 1966, Since these data are provided for six years of this interval
and for individual age cohorts, more analysis is possible even though the period is shorter,

We concluded earljer that, since the present values expected on the bhasis of the 1939 cross-section
differed significantly from the actual present values as experienced by cohorts (cross-sections did not
shift in a neutral fashion between 1839 and 1949 and 1959), an attempt should be made to analyse the
nossible effect of supply changes, demand shifts and cyclical effects. We have not tried to construct an
elaborate model which would permit us unequivocally to separate out these various factors. Our approach
here is much more eclectic, and, in any case, we shall take several different analytical tacks in trying
to obtain further insight into the relationships between age, education and income.

As a first step in the analysis of these data, we have repeated the earlier calculation of expected
and actual present values for various age cohorts and levels of education. We have used, for this pur-
pose, the cross-section observations on mean income for each age and education level for 1956 and
multiplied these values by the appropriate compounded value of the growth rate (using the same value
as before) in order to construct an expected income path in a fashion similar to that illustrated in
Diagram I. '

The results of these calculations are reported in Tables Illa-d. It should be noted that, with these
data, it has been possible to trace expected and actual income paths for single~year age groups (instead
of the ten-year groups used before). Four different age cohorts were selected for analysis: those who
were respectively 50, 40, 38, and 30 in 1956.

Once again we find sizeable deviations of the actual from the expected present values; the ratios of
actual to expected values range for the various cohorts from .86 to 1,02 for the 16+ - 12 years, and
from .96 to 1, 20 for the 12 ~ 8 vears. Again, using the method outlined in Appendix A, we see that, if
the expeoted rate of return were 10%, then, for an actual/expected equal to . 86, the actual rate of return
would be 6,4%; and that for an actual/expected of 1,20, it would be 14, 5%.

It is again noteworthy that the experience of different age cohorts over the same ten years,1066-1966,
is quite different; for each cohort, the extent to which the actual experience deviated from what would

have been predicted from the 1086 oross-section was somewhat different. Only two general patterns
emerge: first, with the exception of the oldest cohort (1908), the ratio of actual to expected was on the

1, United Statas Bureau of the Census, Dapartment of Commetce, "Annual Mean, Lifstime Income and Bducational Attainment of Men
inthe United States for Seleoted Years 1086 to 1086", CutrentPopulation Reports, Consumer Income, Seties p<80, No. 868, August 1068,
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Table I, PRESENT VALUES - EXPECTED AND ACTUAL?
(IN CONSTANT 1987-1980 DOLLARS)
CALCULATED AT A DISCOUNT RATE OF 6% FOR THE TEN YEARS 1986-1966

Table Illa. Total Males, Cohort Age Born 1906

(1) ) (3) (4) (6)
. ) ) 1) = (2 2 - (@)
Tt W s Q- %
a) DExpeoted ........... 32,108.02 18,792, 08 13,246. 08 13,8316, 12 6,646, 03
b) Actual ..... Ciereiaan 31,886, 34 19,012, 96 12,8486, 02 12,873, 38 6,166. 94
Aotual |
Ratio m ....... 0.968 1.1
Table IIlbh, Total Males, Cohort Age Born 1916
Y (2) ® (4) )
v | W LANEOE @ =0
16+ 12 8 16 - 12 12 - 8
a) Expected ......... . 36,960, 32 21,200.79 15,578. 66 16,789, 53 6,622, 13
b) Actual ..........i.. 34,203.40 | 20,687.63 | 14,927.06 | 13,606.77 | 5,660,647
Actual _ o R :
Ratio Expeoted ' 0,862 0.99 ! /
|
|
Table Illc. Total Males, Cohort Age Born 1921
(1) @ ) @ L
PV PV pv (1) = (9 (2 =@
, I L 12 8 16 =12 12 - 8
a) Expected ........... | 46,132,17 | 28,60L61 | 21,357,090 | 17,440.66 7,333.61 | 2&
b) Actual ....... ... | 43,419.64 | 27,367.44 | 20,207.96 | 16,062.20 7,069, 49
Actual
N0 Expected | I R R
_ , _Table Illd. _Total Males, Cohort Age Born 1926 o ‘
C!) (2) (3) (4) (6) |
PV PV PV (1) = (2) (@) « (3
16+ 12 8 16 « 19 12 « 8
a) Expected .......... . 53,494.80 37,112,902 28,020. 67 16,381, 88 9,102.26
1'_)) Actual  ...oiiiiiie 82,4908, 28 36,320,561 26,4176, 10 17,174,172 10,846.41
Actual '
Ratio W RN 11022 112

1, Data for these caloulations were drawn from "Annual Mean, Lifatime Income and Educational Attainment of Men in the United
States for Selected Years 1068 to 1066" Gurrent Population Reposts, Consumer Income, Series P60 No, 86, 14th August, 1968,
Buteau of the Census, United States Depattment of Comimetee,

128

85




sameo side of one for hoth levels of education (16+ ~ 12 and 12 - 8); second, in every cohiort, the ratio
of actual to expected was higher fov the 12 - 8 level of education than for the 16+ - 12 level. We shall
not comment further on these present value results, because they are primarily intended to establish
the faot that sizeable deviations of actual from expected present values were observed for this period;
analysis of possible causes of such deviations 18 more readily ocarried out with different configurations
of the data.

The question of the relationship between cross-section income profiles and actual cohort income
experience has been studied by another author in a somewhat different context, H. Miller? examined
the influence of economic growth on the incomes of various education cohorts over the period 1980 to
1960. He compared the actual income change from 1950 to 1960 for each cohort, with the appropriate
income difference in the 1950 cross~section profile, and concluded: "When the age component of the
total inorease is taken into account, it appears that economic growth accounted for a 6. 1% annual in-
crease in income hetween ages 30 and 40; a 2. 0% increase between ages 40 and 50; and 1.8% increase
between ages 50 and 60. Since the latter element is not taken into acoount in traditional measures of
estimating lifetime income, it appears that its inclusion would add to the expected income gains of
younger men and would therefore have an important bearing on the estimates of expected lifetime in-
come, "

Ben-Porath® suggested a correction to Miller's proceduves which would eliminate the interaction
between movement along the cross-section profile and a shift in that profile over time. After elimi-
nating this interaction, Ben-Porath concludes: "The pure growth effect (eliminating the interaction) is
somewhat higher in the age group 36-44 than in older age groups, but the decline where it exists is much
smaller than reported by Miller, and in some cases there is actually an increase with age where Miller
shows a decline, It is also interesting to note that the group least affected by growth is the group 456-54
and not the oldest group 56-64, "

Now these studies represent at least an attempt to get at some of the factors which might cause co-
hort experience to deviate from cross-section profiles. The authors were suggesting that "economic
growth" was distorting the cross-section profile. As was suggested earlier in this essay, a variety of
factors could cause such non=-neutral shifts in the income profile. We shall return later to a discussion
of such factors but, first, let us compare the Miller and Ben-Porath results with those obtained from
the data we have been using3.

For this purpose, we examine the data reported in Tables IVa-d. For the same age cohorts selected
for analysis in Table 111 and for the same period 1956-1966, we report incolumn 2 of the tables, for each
of the years of observation, the ratio of the actual income of the education-age cohort to the expected
income for that age-education class (constructed as described above). 1f we take the last entry in that
column for each cohort education level, we have an indication of the experience of each group at the end
of the ten-year period. ‘This gives us a basis for comparison with the Miller and Ben-Porath data, which
also covered a ten-year period (1950-1960), We find that for the 16+ level, the cohort with the higheat ac-
tual income relative to expected income is the oldest one, 1006 (who were 50 to 60 years of age during
the period). Next was the yougest cohort, 1926, followed by the 1921 and, lastly, by the 1916 cohort,
which had an actual income some 6% below its expected income. At first glance, this would seem roughly
in line with Ben-Porath's conclusions, the youngest and the oldest cohorts doing better than those in be-
tween. But these conclusions do not follow as one moves down to the lower levels of education: one of
the middle age cohorts, 1916, does best in the actual/ expected for level 12 and level 8, while the oldest
cohort does worse at level 12 and the youngest cohort does worse at level 8.

1, Millet, Hetman P,, "Lifetime Income and Economic Growth", gp, eit,

2, BenePorath, Yoram, "Lifetime Income and Bconomic Gtowths Comment", op,_oit,

3, Our method of constructing an expected {ncome path and then checking for deviations from it {s roughly equivalent to
Ben-Potath's method of allowing for {nteractions,
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Table IV, RELATION OF ACTUAL MEAN INCOME
TO EXPECTED MEAN INCOME
FOR SELECTED AGE COHORTS FOR YEARS 1966-1966

(Same Data Base as Table III)

Table IVa,
Cohort Age Born 19006

AGE

RATIO

Table IVb,
Cohort Age Born 1916

ACTUAL
EXPECTED

16+ YEARS OF EDUCATION

AGE

RATIO

ACTUAL
EXPECTED

16+ YEARS OF EDUCATION

1. 0000
. 9045
. 9285
. 9017
. 8991
. 9668

12 YEARS OF EDUCATION

1, 0000
. 95699
. 9486
. 9858
. 9738

1, 0132

8 YEARS OF EDUCATION

50 1. 0000 40
B2 virrnn.. . 9901 42
1 S . 9448 46
1 1,037 47
1 . 9702 48
60 ..v..... 1. 0890 60
12 YEARS OF EDUCATION
BO viiviinn 1,0000 40
B2 .iivinn. 1. 1786 42
T 9475 45
A . 9626 47
B8 ....r.. . 9536 48
80 ........ . 9614 50
8 YEARS OF EDUCATION
B0 .iiiin.. 1. 0000 40
B2 ..ii.... . 9142 42
BB viiii. 1,0146 46
BT ... 9668 47
B8 ........ . 9638 48
80 ...vun.. 9919 60

L B I B}

1, 0000
. 9122
. 9709
. 9687
. 0246
9061




Table IV, RELATION OF ACTUAL MEAN INCOME
TO EXPECTED MEAN INCOME
FOR SELECTED AGE COHORTS FOR YEARS 1956-1966

(Same Data Base ag Table III)

Table IVe,
Cohort Age Born 1921

Table 1Vd.
Cohort Age Born 1946

ACTUAL ACTUAL
AGE RATIO s AGE RATIO  EPRCTED

16+ YEARS OF EDUCATION 16+ YEARS OF EDUCATION

3B ... 1. 0000 30 ... 1. 0000
37 oo .9136 32 ..., . 9981
40 ........ . 9471 36 ... . 9899
42 ... . 9192 R . 9391
43 ..., . 9226 38 a0 . 9666
46 ........ . 9651 40 ........ 1,0014

12 YEARS OF EDUCATION 12 YEARS OF EDUCATION
3 .o 1. 0000 30 ...l 1. 0000
37 oo, . 8866 32 ... . 8986
40 ..., . 9374 36 o . 9849
42 ........ . 9827 37 ... . . 9747
43 ... v . 9699 38 ... . 9662
45 ........ 1. 0044 40 vees . 9863

8 YEARS OF EDUCATION 8 YEARS OF EDUCATION
36 ... 1. 0000 30 ....... . 1.0000
37 ool . 0084 32 ..., ..9084
40 ........ . 9416 36 Ve . 9244
42 o0 . 9682 37 i . 9630
43 ... . 9381 8 . 9489
46 oo . 9908 40 ...uuis . 0816
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One might conclude that the differences between our results and those of Miller and Ben-Porath are
due to differences in the source of the data and the lack of complete overlap in the periods (1956-66 vs.
1960-60)., But the implications of these findings go further than that. Table V gives the relative ranks
of age cohorts on the basis of the ratio reported in column 2 of Tahles IVa~d. The first column shows
the ranks for the last year of observation, 1966, the results just described in the previous paragraphs.
The next column shows the ranks for the middle year of the period, 1861,

Table V, RANKS OF COHORTS ACCORDING ‘
TO ACTUAL INCOME/EXPECTED INCOME

YEAR 1066 YEAR 1961
LE.VEL 16+ LEVEL 16+
1. Cohort 1906 1, Cohort 1926
2, Cohort 1926 2. Cohort 1921
3. Cohort 1921 3. Cohort 1906
4, Cohort 1916 4, Cohort 1916
LEVEL 12 LEVEL 12
1. Cohort 1916 1. Cohort 1916
2, Cohort 1921 2. Cohort 1908 /
3. Cohort 1926 3. Cohort 1921
4, Cohort 1906 4, Cohort 1926
LEVEL 8 LEVEL 8
1. Cohort 1916 1. Cohort 1906 ﬁx
2. Cohort 1906 2. Cohort 1916 -
3. Cohort 1921 3. Cohort 1921
4, Cohort 1926 4, Cohort 1926

We can see from this table that rankings not only differ according to the level of education, but alse
change considerably when a different terminal year {s chosen as the point of comparison. This suggests
that lumping shifts in the profile over a period into & broad term such as "the offect of economic growth"
is misleading. The fact that the conclusions one might draw about such "effects" are likely to be very
gensitive to the choice of the terminal year, suggests that the effects observed are due to something
more than a broad and steady force of the type one imagines when the term "effects of economic growth"
is used. The figures reported in column 2 of Tables IVa-d give the actual/expected income ratio for
each period, so that it 18 possible to see the extent to which the relative performance of each cohort
education level group changed from year to year.

The judgment of the relative effects of the shifts over time on various cohorts is affected not only
by the choice of the terminal year, but even more basioally by the choice of the initial year. The latter
is partioularly important because it is that year's orcas-section profile which provides the basis for the
construction of the expected income path for all the nohorts, ‘The importance of the choice of the base
year 18 easily seen by looking at the oross=seotion profiles shown in Chart IV, where the 1988 cross-
section 18 shown in relation to the 1966 cross-gection. Table VI shows the actual/expected income ratios
for 1066 which result when the expeoted income is construoted on the basis of the 1988 cross=section.
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A comparison of the results in Table VI with the corresponding figures in Table IV (or comparing rank-
ings from Table VI with those reported in column (1) of Table V) shows that the choice of a different

base year alters considerably the conclusions,

For example, if we compare the 1916 and 1926 cohorts

at level 16+ usine the 1986 cross~section base (Table IV), we see that, at the end of the period, the 1916
oohort has an a.cual/expected 5% worse than the 1926 cohort, whereas, if we use the 1958 cross-section
base(Table VI),the 1916 cohort has an actual/expected 5% better. Similar differences in results appear
across education levels with a given cohort as well as across cohorts within a given education level.

Table VI, ZRosctit INCOME IN 1966 - USING 1988 CROSS-SECTION TO CONSTRUCT
EXPECTED INCOME
(Same data base as Table III)
COHORT 1908 1916 1921 1926
Level 16+ ............ | 1.0999 10568 1. 0564 1, 0034
Level 12 ............. | 0.8157 1, 0586 1, 1328 1. 0976
Level 8 ............. | 1.0850 1,0909 1. 0907 1, 0866

One simple explanation of the differences between the results when using 1956 or 1958 as a base
immediately springs to mind: 1958 was a year of very high unemployment. In fact, there were rather
considerable fluctuations in the unemployment rate throughoutthe 1966-1966 period, and these are reported
in Table VII. The differential effects of fluctuations in the level of economic activity on various age-
education levels could have a lot to do with the variations in the experience of the various eohorts.

Table VII. UNEMPLOYMENT RATES 1956-1966
YEAR %
1966 ...... ces 4.1
1967 i 4.3
1968 ..vviviiiiiiiiae 6.8
69 v, 6.6
1960 ..oviviiiiiiiiiiien 6.6
1961 .viiiiiii i 6.7
1062 ... i 6.6
1963 ..oiiviiiiiiiii 6.7
1964 vvviviiiiiiiiiii 6.2
1066 .vvviviiiiiiiiiiia, 4,6
1086 ...viiiiiiiiiiin 3.8
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All this amounts to saying that deviations of actual from expected income of various cohorts cannot
be explained by the effects of some broad, simple trends. To gain a better understanding of the foroes
which are afy -.ting the lifetime incomes of various nohort education groups, .t would seem necessary
to go beyond simple comparisons of trende aad to formulate more complex analytical models, The next
part desoribes some attempts in this direction. Let us say ai onoe that we do not regard these attempts
as much of an advance - the formulation of the model is rather haphazard, and the limitations of the data

seriously restriot the validity of any inference. At best, they will serve as guideposts for further re-
search.
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1V

A MULTI-FACTOR MODEL OF TIME-SERIES
OF EDUCATION-INCOME RELATIONSHIPS

As mentioned earlier, rates of return on educational investment are determined by the interaction
of several supply and demand effects. Such effects are likely to operate differentially over time on
various age-education groups., We have already shown that the actual experience of particular cohorts
varied sizeably from what would have beenpredictedfrom the use of a cross-section profile and a growth
rate, and that attempts to characterize the effects of time shifts on the age-education~-income profile on
the basis of particular "base year" and "end year" relationships are likely to fail, It would have been
convenient for the analyst if either of these ways of dealing with the effects of shifts in demand and supply
relationships had proved to be adequate; one of the attractions of the simple rate of return measure is
that it allows one to avoid this tangle of inter-relationships, Unfortunately, we cannot avoid dealing
more explicitly with the multiplicity of economic forces affecting education-income relationships,

The major obstacle to any efforts to deal more explicitly with the changing supply and demand effects
has been the lack of adequate data., Those used in the previous section are severely limited, but they
are better than any other which have been available until now. On that basis, we have attempted to con-
struct a model which, while constrained by the data limitations, will at least be illustrative of the kind
of effort which needs to be undertaken.

The data which we have at hand are:

1) Mean income for males by age and education level for six years in the period 1966 to 1966
(See Table 1II for source).

2) The number of males by age and education level in the labour force in 1960, (From the United
States Bureau of the Census 1/1000 sample data tape. )

3) National unemployment rates for the period 1966-1966.

Some preliminary results of our attempt to develop and estimate a model based on these dat’ anly
are reported in the following pages.

Appendix B develops in detail the rationale for the simultaneous supply and demand equation model
of the determination of income for a particular age and education group, Here we shall only discuss the
reduced form equation of that system. (Of course, one may take a less structured view of this work and
simply look at the final single equation which is estimated as an ad hoo construct. Given the limitations
of the data and the resultant laft sut variables and simplified equation form, this would seem a reasonable
view. The more elaborate structure in Appendix B is primarily intended to indicate directions further
work might take. )



The equation to he estimated 1s as follows:

Y?G,t - Y?z.t = A% B Sellﬁ,t + By Scllz,t - By S‘fﬁa’t " By Sf; " By Uy + By T, + 6
where:
Y?G, ¢ - mean annual income of males with 16 or more years of education, age a in year t,
YE;Z’ ¢ " mean annual income of males with 12 years of education, age a in year t,
S?G, ¢ " number of males with 18 or more years of education in the labour force, age a in year t,
S?z’ ¢ " number of males with 12 years of education in the labour force, age a in year t,
S}fg" ;P " the sum of the number of males with 16 or more years of education in the labour force
with age a-2, a-1, a+l, at+2 in year t,
S’f;’ i = the sum of the number of males with 12 years of education in the labour force with age
' a-2, a-1, a+l1, a+2 in yeart,
Ut = the national unemployment rate in yeart,
’I‘t = the number of years elapsed since 1966,
e = an error term.

The depandent variable is, for a given age, the difference hetween the income of a male with 18 or more
years of education and of one with 12 years of education. As noted above, this is the difference which has
usually been viewed as the resultant of the investment in the additional years of education. Note that there
would “e a different equation estimated for each age level. In this way, one would allow for a completely
different imp~-* of the various independent variables for each age level.

The four "S'" independent variables are included to represent the relatie supplies of different types
of educated manpower. Including the 8 variables, made up of the sum of age groups two years on either
side of the age group for the equation, represents a crude attempt to take into account the possibility of
skilled labour of approximately the same age as a competing source of skill supply. In general, the
difference in income between those with 16 and those with 12 years of education is taken to be influenced
by the relative supply of these two groups in the same age bracket and of closely competing or comple=
mentary groups in near age brackets.

The unemployment rate is used as a general varialle to represent the level of economic activity.
Its effect on the dependent variable would represent the differential impact of changes in the level of
economic activity on the two education level groups of a given age.

The time trend variable is, unfortunately, a catcheall variable for a number of factors. It could
represent trends in the composition of demand for final goods due to rising incomes, technological
trends in production relationships, and trends in the supplies of other factor inputs.

As stated above, there are only six years (within the period 1986-1966) for which we have obser-
vations for the dependent variable. With seven coefficlents to be estimated, we would have no degreea
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of freacdom left. Therefore, rather than estimate a separate equation for each age level, it was neces«
sary to make some further assumptions in ovder to pool the data for all ages and conserve degrees of
freedom, In order to do this, we assumed that the relationghip for any given Bi across all the age

levels could be adequately approximated by a quadratic function. Thus, rather than estimate separate
B o we could estimate a single equation for all the age levels of the following form:

f f = 2.4
Yiet " Yiop "8 Blslﬁ ¢t B “Sle ¢ F Bs“ qu g l"’4813 ¢ " Bs“slz ¢ " Bt Spp 4
Ta Ta 2. %a Ea Za 2. %a
" BrSie,t " Pe et " Bpd Sige " BroSia, et Byt p et Bpf Sy
e e (] 2 . 0 e 2 afe
* BygUy + ByaU, + Bga"U + By T, + B, AT, + B a"T, + e,
where a = 32, 33, ..., 67,

Even with this formulation, the impaot of the supply variables, the unemployment and time trend
variables can vary by age, since those terms with a and a2 will differ for different age levels (our
assumption of a quadratic form relating coefficients aocross age levels does force these differential effects
to follow a certain degree of continuity),

This regression equation, quadratic with respect to age, was estimated in a stepwise fashion, In
Table VIII, we report the results of the estimation where the stepwise procedure was out off at the point
at which multi-collinearity clearly began to appear (1. e, the corrected R? began to fall with the addition
of more variables).

The results of this regression are difficult to evaluate directly from the table and in order to facil-
itate commentary we have, therefore, caloulated the "met coefficients' for each independent variable at
various age levels and charted them (Charts Va-e), The net coefficlent for a given variable for a given
age is obtained by combining the regression coefficients (for example, for age 32, the net coefficient for
Ut is 4604, 3 + (32) (-199, 16) + (32)2(2. 0616) = 232, 02).

We should like to remind the reader, as we proceed to comment on the regression results, that
these estimates should be regarded as illustrative; these are only preliminary results and we intend to
attempt fucther refinements in the estimation procedures.

Looking first at the net coefficients for U ¢! the variable interpreted as reflecting the level of eco~

nomic activity, we find that it has a positive effect on the differential between college and high school
incomes up to the age of about 38, Over this range, a lower level of business activity (higher Ut) re~

duces high school graduates' incomes more then those of college graduates. After the age of 38, the effeot
on high school graduates' incomes would seem to be less than that on college graduates' incomes. If
these estimates are even approximately correct, different age cohorts experiencing different levels of
business activity at different points in the life cyole could thus have rather different lifetime earnings
patterns, It might seem strange, at first, that for a substantial ps ot of the age range the Ut net coef

ficients are negative, since one normally thinks of those with less education being the first to be laid off
during periods of low economic activity, HMHowever, one must remember that these are measures of
mean inocomes and that, while better-educated individuals may not i 9 laid off, the rate of increase in
their incomes can be considerably lessened and, therefore, their differential gain over those with lower
education decreased.

Turning to the net coeffioients for Tt’ one might compare these estimates with those of Miller and
Ben=Porath discussed above. The coefficients of this variable would, in a sense, reflect the "pure
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Table VIII,

REGRESSION RQUATION FOR MULTI-FACTOR MODEL
, o n
Dopondant Variable Ylo.t . le.t

INDEPENDBNT

INDRPENDENT

VARIADLE CORFRICIENT TRATIO VARIADLE COEPPICIENT T-RATIO
A ~6580, 3 ~3, 230 . g
sz 0 ' & lo.t
O
L - *
Mgy 6706, 1 3, 030 n 8 |
)
Mg ~4848, 8 ~2, 820 va8 |
Ags -4023, 2 -2, 580 * 8,8,
(:}
2.8
Agy ~2486. 5 ~1,979 rasly
A -1789.9 -1.808 . gl®
28 ' : 16,t
A -1143.0 -1, 142 8,859 -, 00406 828
30 : : S1e,t : -
2.la
Ao w 549,8 - .610 a*8'g ¢ . 00175 601
Ta
Ay 6.7 008 8.t 7.9210 2. 162
A 602. 2 690 8§28 -, 20704 -2.810
42 [l [l 0 lz.t . [
2 .un
Mg 039, 8 1,309 rasly
A 1200.8 2, 030 v, 4804. 9 4,484
Ay 1608, 6 2,007 av, -100. 16 -4, 306
Ayg 1817, 2 3,004 al, v, 2. 0618 4,087
Ayr 1001, 6 3,430 T,
Ay 2086, 3 9,703 a1, -2, 6684 -, 130
Ay 21180 3,880 a2, T, 14160 1, 426
Ago 2081, 0 3,060 1 Correocted for D.F. = 0034
Am 1028. 7 4,000 * Stepwise proceduie reached higheat correoted Rz
before this variable enterad
Ags 1741, 2 9,002
Ag 1477, 1 9,866
Mg 1172, 6 2, 667
Ass 838, 4 9, 104
Age 434, 2 2,001
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economic growth effaot" they sought to isolate. The advantage of these estimates over those of Miller
and Ben-Porath is, first, that they are less sensitive to the cholce of heginning or ending periods -

gince they take into account each of the six years of observation withinthe ten-yearperiod - and, second,
that they are an sven '"purer" measure to the extent that the other variables in the model have taken into
account other effects. In spite of these advantages, one would be reluctant to call these coefficients '"the
effects of economic growth", since they could be due to changes in other factor supplies, tastes, or tech-
nology, as well as to the general growth in incomes. These estimates of time trend factors suggest that
they cause the differential of the older groups to grow faster than that of the younger groups.

The coefficients of the supply variables, Srig ¢ Szi;‘ g Bre the most difficult to interpret.

Appendix B provides a more detailed technical discussion about the expected signs of these coefficients
when they are regarded as the coefficients of the reduced form of the demand and supply model spelled
out there. We shall make only a few points here, and leave the rest of the discussion for the Appendix.
The first problem that one might note is that the S?s ¢ and Sell2 ¢ variables did not enter the equation

L] )
before the stepwise procedure reached the highest corrected R?, indicating that they were collinear with
their respective Za counterparts and that, therefore, their separate effects on the dependent variable
could not be estimated, Thus, rather than four supply factors, we end up with twe supply factors, 1. e.
our attempt to separate out the effects of those with the same education level but slightly older or younger
did not work, Our idea was that these groups might be either competitive with, or complementary to,
the age groups concerned, but the data at hand do not allow us to isolate such group effects. The theo-
retical meaning of these Za groups, therefore, becomes rather cloudy and the results which emerge are

z
not such as to help us very much in interpreting their meaning. Had the signs of the 8 lg ¢
) '
negative and those of Szi; tuniformly positive, we would have perhaps been able to interpret these fac-
]

been uniformly

tors broadly as representing two competitive supply sources. The fact that both are negative over a

wide range of ages and that they each have positive coefficients at slightly different points is confuging.
Furthermore, it is hard to conceive of a theoretical explanation for the strong trends in these coefficients
with respect to age.

In general, the most disturbing result, from a theoretical point of view, is the fact that the coeffi~

cient of Sr;g ¢ is negative over a wide age range. If this variable is thought of as representing the supply
! a

of those witk 12 years of education, one would expect the increase in that supply to lower Y12 ¢ and to
1)

raise Y’?G ¢ and thus produce a positive coefficient for the variable. The inadequacies of this model
1)
are most clearly indicated by this result.

Once we have allowed simultaneously for the effects of the level of business activity, time trends
and supply factors, we have a set of coefficients, the Aa’ which provides us with an age~income profile

for the differential associated with investment in education beyond the 12th year. We should note, first
of all, that the stepwise results indicate that the age variables alone can account for about 756% of the
variation in the dependent variable (the other variables add about 16 percentage points more to the
explained variation). There 18 no question but that age is an important variable affecting education-
income relationships.

Chart Ve gives the age-income differential profile provided by the model estimates. This profile
was constructed by setting the unemployment and size variable at their mean values for the 1966-1966
period and T at the mid=point value, 6. 8, and then calculating the income differential values for each
age level,

Chart Ve also provides the profile drawn from the cross-section data for 1988, the base year.

Note that neither profile allows for time trend shifts in relative incomes, The model profile 1s some-
what higher at the outset, peaks earlier and drops off more sharply, Irom casual inspection, one
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Chart Ve

AGE-INCOME OIFFERENTIAL PROFILES
(Mean income males with 16 or more years of education
minus mean income males with 12 years of education)

BOWr
7000L
6000 jm
”’-“_-—_~~"\\
soooH. - S
\\~
4000 ju
" Pure age effect”

3000
[ /’ from mode|
P
/,
”

1956 cross-section

— ¢ A oo~ + ke 3 e el A e M- s ¢ e &

O

e —— E}. 1 ‘__.__._,,-_,_...,M

Age 32 34 36 38 40 42 44 46 48 50 §2 54 56

e o e it Ao ST S



might conclude that at reasonable discount rates the present value of the mode! profile might be some-
what lower than that of the 1986 profile, However, it is important to recall that any cross-section data
will include the simultaneous interaction of a number of the factors which we have sought to represent in
this model, and thus one cannot decide, by looking at Chart Ve, whether the actual cross~section profile

or the estimated profile comes closer to the type of measure which is basically implied by human capital
theories.

There are still further implications for human capital theory which could be drawn from the partio~
ular estimates provided by this model. However, since the model was presented primarily in order to

illustrate an approach that seemed fruitful, we shall forego further speculation about the meaning of
these results,
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SUMMARY AND CONCLUSIONS

The past decade has witnessed a tremendous growth in the literature devoted to the role of education
in the determination of incomes and in the growth of the economy. Studies on this subject have centred
around empirical estimates of income differences due to differences in the level of education. These
estimates have been based almost exclusively on age~education-income profiles derived from cross-
section data, The aim of this paper was to seek to answer a simple, but clearly very significant, em-
pirical question: to what extent do the income differentials associated with education and observed at a
given point in time provide a good basis for predicting the actual income differentials which will be ex-~
perienced by = cohort yroup over time?

It would have heen very convenient if it had turned out that the cross-section data did provide a
simple means of predicting the future differentials of the various cohorts. However, such a finding
would have seemed very strange from the point of view of traditional economic theory, since these dif-
feren ials represent the relative prices of certain factors of production and the theory would lead us to
believe that over time, as relative: demand and supply forces shift, relative prices would also shift,

Though the data are very scarce, an attempt was made to compare income differentials for various
ecducation groups in the United States as predicted from the cross-section data at the beginning of the
period, and adjusted by a growth rate, with income differentials actually experienced by various cohort
grorps over the period. The data used were those for a twenty~-year period (for which there were three
points of observation for ten-year age cobort groups) and for a ten-year period (for which the data were
richer, having both 6 years of observation and sine'n-year age cohort groups). The results showed that
the cross-section data did not provide an adequat- sn: simple basis for predicting time-series income
ditfferentizls. Yor both the twenty-year period .:... ihe ten-year period, the actual income differentials
of various cohorts differed sizeably from what would have been predicted from the cross-section data.
For example, illustrative calculations suggest that actual rates of return on investment in education of
some cohorts might have been as much as 6 percentage points below those predicted from the cross-
section data in some cases (e.g. if the expected rate of return was 10%, the actual rate of return would
be only 4%), and as much as 4.5 percentage points above what would have been predicted for other cohorts.

‘There was no clear pattern to these differences; some cohorts exceeded, some fell short of predicted
values.

It might have been hoped that these differences merely reflected some gort of simple long-term
trend associated with the process of economic growth. In fact, there have heen one or two comments
in the literature suggesting that this was so. If this had been the case, it would still have been possible
to utilize the cross-section data for prediction purposes by adding some simple trend adjustments.
However, it has been shown in this paper that siniple long-term trends which might be labelled "effects
of economic growth' are not an adequate explanation of the changes in income differentials over time;
the effects of "trends" in income differen.ials are shown to vary according to the choice of base years
and final years over which to measure such trends. Thus, thehope that simple trend corrections of the
cross=section data will provide an adequate hasis for prediction must be abandoned.
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The easier routes having proved fruitless, an attempt was made to formulate more complex models
of the determinants of Income differentials of various education groups over time., The idea that, over
time, many economic and social factors are likely to interact in determining rates of return on invest~
ment in education has certainly been advanced by many of the student: uaman capital theory, but little
has been done empirically to isolate such factors and to estimate  ir effects. Probably the primary
reason for the ahsence of thig sort of empirical investigation has buen the lack of adequate time-series
information on many of the relevant variables, most particularly age-education-income data.

Data limitations remain a serious obstacle, but the last part of this paper describes a preliminary
attempt to utilize someten-year data for the United States to estimate a crucde multi-factor model of the
determination of age~education~-income relationships, The results of this attempt are described not be-
cause they are conclusive, but, primarily, becanse they serve to illustrate the kind of investigation
which might have to be undertaken if a deeper understanding of age~education-income relationships is to
be achieved. The model described allows for the simultanecous effects on income differences of variables
taken to represent age, the level of business activity, supplies of various types of educated manpower,
and time trend factors,

The following conclusions can be drawn from the results:
a) The impact of the various forces on income differentials varies substantially with age,

b) Varviations in the level of business activity have substantial effects on income differentials,
these effects being different at different ages (since most cross-section studies in the United
States have been drawn from censuses taken at periods of relatively high unemployment, this
could have had serious effects on returns estimates).

¢) Time trend factors seem to be increasing differentials, faster at the older age levels,

d) Variables which were meant to reflect the relative supplies of educated manpower did not op~
erate very well in the model, suggesting that the specification of such variables was inadequate.

It must be recalled that the model described is erude, the results preliminary, and the data limi-
tations severe; but the results seem to indicate that this type of approach to the empirioal problem is
worthy of further investigation.

It might be useful to comment on how the results presented in this paper reflect on the long-standing
controversy over the relative merits of the manpower planning approach and the rate of return approach
to educational planning (see for example Blaug?). Earlier, this controversy was largely carried out in
terms of the theoretical strengths and weaknesses of each approach, More vecently, empirical evidence
has been presented which substantiates the weaknesses of the manpower planning approach procedures
utilized to date (see, for example, Bowles?, Chapter V, Psacharopoulos® and Hollister4). Since the
rate of return approach to educational planning has made use of cross-sect.on data as the basis for
estimates of returns, it must be concluded, in the light of our results, that empirical evidence substan=-
tiates the weaknesses of that approach too. In the case of both approaches, the weaknesses are the re-
sult of simplifications aimed at obtaining in the short term empirical results of some operational useful-
ness. In the light of our results and those of the studies which illustrate the weaknesses of the manpower
planning approach, it seems clear that an adequate understanding of the relationship between education and
income differentials and of the role of education in economic growth will only be reached by more inten-
sive investigations along the lines suggested by the multi~-factor model described in this paper. It has

1, Blaug, Matk, “Approaches to Educational Planning", Egonomie Joutnal, June, 1967,

2, Bowles, Samuel, Planning Bducational Systems for Economic Growth, Cambridget Harvard University Press 1069,
Chapter V,

3, Psacharopoulos, George, "Estimating Shadow Rates of Retutn to lnvestment in Education", Journal of Huirin Resoutces,
Winter 1970,

4, Hollister, Robinson G,, A_Technical Bvaluation of the First Stage of the Maditerranaan Reglonal Project, OECD, 1067,
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heen useful, perhaps, toignore these complications during the last decade, while the hagic elements of
human oapital theory were heing developed. If, however, this type of work is seriously to {nfluence
future polioy, these simplified procedures will no longer be adequate, Economists have long recognized
that the theory of capital is a complex subjeot, and a difficult one to translate into operational terms, ;
The results reported in this paper suggest that human capital theory shares these characteristios. ¥




Appendix A

A CRUDE METHOD FOR TRANSLATING RATIOS OF PRESENT VALUES
INTO RATIOS OF' INTERNAL RATES OF RETURN

It may be recalled that in the application of capital theory to investment in education, either of two
approaches (equivalent, except in a few unusual cases) is used:

a) the income differential stream attributed to the educational investment is reduced to a present
value by discounting by the appropriate social (or private) discount rate; total costs (direct and
foregone earnings) are calculated and similarly discounted, and the ratio of the present value of
income differentials and the present value of costs is used as the measure of the value of the in-
vestmant - as compared to benefit~cost ratios ior other investments;

b) the internal rate of returniscalculated by finding the rate ofdiscount which will cause the present
value of the stream of income differentials just to equal the present value of the total costs.

Tables I and II in the text show the ratio of present values of income differential streams (discounted
at 6%). Since some people prefer to discuss these matters in terms of internal rates of return, we need
a simple method to translate these ratios into differences of internal rates of return. For example, if
the present value of the actual income differential stream is less than that of the expected stream, the
actual internal rate of return will be smaller than the expected one. In general, itis not possible to
make a simple translation from ratios of present values to ratios of internal rates of return, since the
relationship between the two depends on the specific time-shape of each of the income differential profiles.
However, if we make the rather strong assumption that the actual and expected differential streams differ
only by a constant of proportionality, it is possible to provide some illustrative relationships between
the two ratios,

For the purposes of the illustrative calculations, actual total costs are not needi4. The problem is
evaluated from the point in time at which the investor has just completed his education and is about to
enter the labour market. Thus the present value of total costs is a fixed sum. It is then assumed that
the expected income differential stream was Such that a discount rate of 10% was just sufficient to reduce
the present value of the stream of equality with the given total costs, 1. e. the expected internal rate of
return was 10%. The problem then is to find the rate of discount which would just reduce the actual in-
come differential stream to the given total cost value, 1. e. to find the actual internal rate of return,

To do so, we proceed as follows:

1. Assume the expected internal rate of return was 10%, i.e.:

8) p.v.z - Y‘i/ a+ .10 = TC
1)

10

where Y? = @xpected income differential in year i attributed to additional education,
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3.

TC = tolal costs of the ecducational investment up to year 0,

PVI‘: w0 - present value of the n year expected income differential stream discounted
' at 10%.
a a i
D = N
h) lvn,lo Yi/(l -, 10)

where YE; = actual income differential in year i attributed to additional years of education,

a

pvn 10 - present value of the n year actual income differentie’ stream discounted at
' 10%.

The annualized equivalents of these two present values are:

e - @

Pvn, 10 § An, 10
a R

Pvn, 10 § An, 10

where Se, Sa = the annual amount equivalents,

An 10 = the present value of 1 dollar per year annuity for n years at a 10% discount
! rate,
. e e
PV 84,10 8
a a a
PVn, 10 § An, 10 §

This is the point at which the assumption of proportionality of the expected and actual income
a
i

ratio of PV® and pv? will be the same at any discount rate. Thus the ratios of the present

streams 18 important, for, if Y Ye1 (p) for all i (p being the constant of proportionality), the

values which are in Tables I and III in the text are at a 6% discount rate but,

e e e e b
PV, g SA g 8 PV, 4

a a a L4
PV g SA o 8 PV, 1

1t has been assumed that

e

TC = PVn’10




4!

The figure sought {s that discount rate, x, which would cause:

a
Pvn,x = TC

Substituting the annualized values, the result is:

a - m - ® )
SAn,x TC SAn’10 ol
e}
S
An,x N -;é An,10
2

-§- has been shown equivalent to the ratio expected present value/actual present value which

S
appears in Tables I and III, An 10 is drawn from a total of present values of 1 per annum at
I

e
compound interest, Multiplying the A from the table by—s-— , the value of A is obtained
n, 10 Sa n,x
and the value of x is determined from the same present value annuity table, For example:

e a
PVo0,6/PV0,10 = V8
AZO, 10 = 8,5136
A20 < = 1/.8 (8.5136) = 10.6419 which by reference to the table yields x = , 069,
1]

The results of this translation from the ratio of present values into internal rates of return,
made on the assumption that the expected internal rate of return was 10%, are provided in
Chart A, The several assumptions made in this translation make it only a very rough means
of approximation of relationships between relative present value and internal rates of return.
The results should, therefore, be regarded as very approximate.
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Appendix B

A SUPPLY AND DEMAND EQUATION MODEL FOR AGE - EDUCATION ~
INCOME RELATIONSHIPS AND SOME EVALUATION OF ITS COEFFICIENTS

1. Define
D‘Ais ¢ = demand in year t for labour age A with 16 years or more of education,
’
P‘Ai 6t = price (yearly income) in year t for labour age A with 16 years or more education,
’
P‘Aiz g = price (yearly income) in year t for labour age A with 12 years of education,
’
TA A
P 16.¢ - 8verage (weighted) price (yearly income) in year t for labour age A-1, A-2, A+l1,
! A+2 (= ZA) with 16 years or more of education,
TA
P 19.¢ = @average (weighted) price (yearly income) in year t for labour age A-~1, A-2, A+1,
)

A+2 (= LA) with 12 years of education,

Ut = unemployment rate in year t, EE

'I‘t = years elapsed since 1986 in year t,

e, = error term for equation {i.
Then assuming a linear demand function for labour age A with 16 years or more of education: ‘
DAl‘G,t = aAh tobyy p?e,t * by P?z,p T PZ{Z,t + by sz;,t +byg Uy +Pig Ty * 0y
Define:
DAl‘G,t = demand in year t for labour age A with 16 years or more education,
D‘Aiz’ ¢ = demand in year t for labour age A with 12 years education,
Dzl‘:’ ¢ = demand in year in year t for labour age A=1, A=2, A+1, A+2 with 18 years or morv

education,
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Z
D 1’; ¢ demand in year t for labour age A-1, A-2, A+l, A+2 with 12 years education,
1]

Then the demand functions for such labour are;

A . A A A LA , ZA
Dige = Ba1 " Ryy Pug " Pag Pug p " hag Prygp ¥ Py Prygp * Pog

TA TA
16,t “ Paz P1a,t a3 Paa,e " Pag Pia,t ™ Pag

A A A A LA A
D'1a,t B0 " Pu1 Prge tPaa Puoye tPag Puge t Paa Taae T Mo
Up * by Ty *+ 0y
Define:
Slte - supply in year t of labourers age A with 16 or more years of education,
’
S‘Aiz - supply in year t of labourers age A with 12 years of education,
’
ZA :
S 8.t = supply in year t of labourers age A-1, A-2, A+l, A+2 with 16 years of education,
’
ZA
S vt - supply in year t of labourers age A-1, A-2, A+l, A+2 with 12 years of education.
’

It is assumed that supply of labour is taken as constant for any year, so that the supply functions
are simply: '

A A
SlG,t = 8 16,t
A Al
S 12,t le,t
TA - Al
8 16,t srie,t
SA L TA
12,t 12,t

where S' {s the fixed supply in a given year.

With these eight supply and demand equations for each age group, and the equilibrium conditions

for all types of labour where D =8, it is possible to caloulate the price of each type of skilled
lahour for each age group.
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The price equations are;

A AL A A A A A TA A TA A
Pret = C1m 984, "9 Sup, " dyg Sig,e T 91y Sip g 9y

t 18t e

P?Z,t - Oy +dy S?e,t + dy S?Z,t * dga Szl%,t * dg:; Szlg,t * dgﬁ

U, | dge T, 4 Wt

Subtracting P‘i‘z t from P?e,t

Pqe,t § P?z.t -t Dq SAis,t * Dg S?;z,t ¥ Dg S et Di‘ Sz1g,t ¥ Dg U * DI:'; Ty + Wy

16,t

This is the basic formulation of the text equation on page 138, except that notation is shifted by sub-
stituting P for v, A for C, B for D, e for W and a for A,

2, If the further assumptions are made that coefficients of the reduced form Pﬁ‘ 6.t " PAI‘Z’ , &re
related among the various A by the following equations, quadratic in A,
DAi = D1+D2A+D3A2
D‘; = D, + DA+ D A
D} = D, + DgA + Dy A’
Di = Dy * Dyt + Dy S
DY = D, +D A +D, A®
D% = D+ D A+ D A
then the 26 Pqﬁ, . PI:‘Z’ ¢ equations for A =32, ,.., 67 can be reduced to the single equation:
P?G,t - P?Z,t "0yt D s?e,t + Dy S?G,t Dy A S?e,t + Dy S?Z,t + Dgh SI;Z,t
+ D A S?Z,t * Dy Szlg,t + DgA Szlg,t + D, A Szlg,t * Do 5xi?i,t
* Dy SEQ,t + Dy A Szlg,t +Dyy U, + Dy,A Uy + Dy A7 U,
+ D16 'I‘t + D17A ’I‘t + D18 A2 'I‘t + Wt,
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which is the formulation of the text equation on page 139, except that the notation is shifted by
substituting P for Y, A for C, B for D, e for W, and a for A. This is the equation which was
estimated,

It is useful to try to deduce the expected sign of the reduced form coefficients using some 4s-
sumptions about the sign and relative size of the coefficients of the structural demand equations,
a) Although the basic model is formulated with four supply factors, S‘A‘16 ¢ qu ¢ SE 1‘2 X

Szlg X it is useful, first, to try to evaluate the sign of reduced form coefficients for a

model with only two supply factors. This step is useful because the reduced form coeffi-
cients are easier to manipulate with just two supply factors, but, more important, be-

TA LA
cause in the actual estimation process S? 6, ta.nd 12,8 were 8o ¢ollinear with S 16, ¢ and S 12, ¢
that they would not be distinguished statistically, Thus, in the estimation sense, the model
was reduced to a two supply factor model, The equations of the two supply factor model
would be:

A A
Die,t = 8
A A
Digt= B9

gh

16,t

AL A
12,6~ T 12t

A A
thy Pty Pp g Uty T

A A ¢
t By Pyt Pyp Pupp +Pag Up + By Ty + 8

+
elt

i}

The reduced form of the equations Pq minus the reduced form equation for PA

6,t 12,t
would be:
A A A _AA A A A A
Plet " Prae= C *D Sg +Dy 8y + Dg U+ Dy T+ W,

the coefficients to be evaluated being Dq and D‘; .

T'rom the solution of the structural equations, the expressions for the coefficients are
obtained:

D) < (;“2"1) 5 < 3 b}jzl;z b " BE 'i’zb1 b
11 712 21 22 22 712 21 11 722 12 21 11 22 12 21
b22 b11
D =(;'13) o v ot Bl o o ail :bblz b " B b 1’}01 b,
22 11 12 21 22 12 21 11 "22 12 21 11 "22 12 21
b22 b11
b) Recalling that the bij are the own-price response of demand (when i = j) and the cross-price
response of demand (when i # ), the following assumptions would seem reasonable for the
normal case:
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assume:

h h. «<0; b b

11’ Pon 12 P9y >0; 1b > 1b,.1; 1b. .1 >1b

11 12 g9 Th
The denominators of the terms in hoth equations are positive, since:

b 0,bb>0andb1b b,. b

hi1 bgy >0s by byy 1 P22 7 P12 Poy

Looking first at D?, b22 is negative and greater than the positive numerator b21, 80 the

sign of D": is negative, For D‘g

8o the signof D

the numerator (-bu) is positive and greater than the

negative numerator (~b is positive,

12)" 2

Thus, if the two supply factor is the relevant one (since the other two factors are statis-
tically inseparable), the expectation should be that the sign of the D‘i‘ coefficient is negative
and the sign of the D‘;‘ ig positive. This expeétation is not satisfied for all ages (values of

A) in the estimated model.

When the coefficients of the reduced form of the four supply factor model are subject to an
attempt at a similar evaluation, the result is not so clear. The reduced form coefficient is a
quite complex combination of sums and cross-praducts of the structural b,, and does not yield,

ij
with manipulation, a form which can be clearly evaluated in a fashion similar to the two factor
supply model. The signs of the coefficient seem to depend on the relative size as well as the

sign of the bij’ and simple assumptions, such as those used in 3 b), do not yield an unambiguous
outcome. It does not seem possible, therefore, to develop clear expectations about the signs
of the D‘;‘, Ce D‘: in the four supply factor case. Thus, if the correct model is a four supply

factor model, positive or negative signs of the supply coefficients would not lead to an immediate
concern about misspecification of the model.
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GENERAL INTRODUCTION

The paper reviews the humerous studies for different countries which report rates of return to in-
vestment in different levels and amounts of schooling, An effort is made to assess their comparability,
to determine whether any empirica! generalizations can be derived, to explore the general nature of the
policy conclusions drawn, and to suggest some of the directions that future work on rate of return pat-

terns should take. A special effort, though not a very successful one, is made to relate varicus oduca-
tional distribution data to the observed ratoe of return patterns,

168



1

INTRODUCTION

A dominant theme in the American work on the economice of education is the rate of return approach
to decisions about human resource allocation. This stands in marked contrast to much of the European
work and to one stream of American work which reflects a planning approach. Not only do these two ap~
proaches differ, but they also indicate in their purest forms rather divergent ways of viewing the labour
market and the education-training market, The purpose of this paper is not to fan the flames of contro-
versy by arguing the superiority of one approach over the other - more likely they complement each
other, as has been suggested by Blaug?®., Instead, this paper reviews the now numerous rate of return
studies, to determine whether any empirical generalizations can be derived from them, to explore the
general nature of the policy conclusions which have been drawn from them, and to suggest the directions
that future work in this area should take. In doing so, a special effort has been made to examine the
existing educational distribution data - educational attainment, school enrolment patterns, and the like
- to help explain the observed rate of return patterns. This effort, while only moderately successful,
did produce a clearer idea of what other types of education distribution data are needed and what other
analyses are essential to interpreting the varying patterns in the rates of return to educational invest-
ment in different countries, Hence, this paper represents an initial foray into an uncharted area and
thus is far from being a definitive piece of work.

THE RATE OF RETURN APPROACH

The rate of return approach, developed largely by Becker®:2 and Schultz*,®, characterizes much
of the initial work on the economics of human investment in the United States during the late 1950's and
early 1960's, In essence, this approach recognizes that human investments in education involve cost
outlays - to the individual and to society - which are expected to produce a stream of benefits, largely
in the form of higher e¢arnings over the working life of those who acquire schooling. The internal rate
of return summarizes in a convenient way the relationship between the costs which are concentrated
over a short span of years and the benefits which acerue over & much longer and rmore distant time
horizon, The mechanics of the calculations and the definitions of costs and benefits ordinarily employed,
aswellas important qualifications to rate of return studies, need not be reviewed here (Becker®, Hansen®),

1, Blaug, M., "Approachs. to Bducational Planuing”, Ecopomic Jougpal, June 1967, pp, 262-288,

2, DBecker, G,8,, "Undetinvastment in College Edncation", Ampetican Economje Review, May 1960, pp, 346-364,

3, Becket, G.8,, Human Capital, Princetont Piinceton University Press, 1964,

4, Schultz, T.w,, “"Bducation and Beonomic Growth", in N,B, Henty ed,, SocialFotces
Chicagot University of Chicago Fress, 1961, Patt 1, pp, 4688,

8, Schultz, ‘I'.W,, "The Rate of Ratutn in Allocating Tnvestment Resources to Education", journal of Human Resoutces, Summer
19670 PP. 293“310.

6, Hansen, W,L,,"Comment . Harberger's Estimate of Rate of Return to Investment in Bducation in India", Mimeographed,
August 7, 1963,
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The usofulness of tho rate of retuirn approach to guestions about human resource allocation has heen
streesed by Schultz?, Johnson?. and Solow® among others’. All of them emphagize the need for a
broac concept of capital, one that embraces the major stocks of productive resources - physical and
human alike. They also maintain that only by knowing the velative returns to thesoe differing inputs can
effective declsions he made about the whole gamut of activities and pregrammes invelving education and
tralning

While & mujor concern of the United States has been that of achieving greater economic officiency,
In the narrower sense, that is, making the hest use of existing resource inputs, many nations are ocon-
cerned with finding officlent ways to greatly and quickly augment the quantity and cuality of their human
resource inputs, The need for a hetter ecducated and trained labour force has long heen apparent, But in
the 1950's this need was dramatlzed Ly the studies of Fabricant® and Kendrick® whe discevered the ''re~
sicual" - the large increment to economle growth left unexplained by conventional labour and physical
capital inputs - and by Denison” whose pathbreaking work attributed a good part of the residual to edu-
cation and the production of new knowledge, As a consequence of these efforts, there appears to e a
growing convergence of interest in rate of return analyses and contribution-to-growth studies in the
less-developed countries (Gounden®®; Willlamson* ,'t), Contribution-to-growth studies indicate the
role of education in acocounting for past economic growth and are also suggestive of the effects on fulure
economic growth, Rate of return studies comnplement growth studies through their focus on the various
levels of schooling, Thus, they show more precisely the relaticnship between the benefits and costs of
different types and levels of schooling, in the recent past and presumably in the near future as well,

As yet we know little about the relationship, if nny, between the rates of return to the various levels
of schooling and other characteristics of the economy and society - its level and rate of development, the
level and distribution of educational attainment, the current flow of graduates from the educational sys~
tem, and the like. Carnoy!® has speculated on some of these relationships, and Harbison and Myersi®
have attempted some analyses along these lines, though without reference to rates of return to schooling.

1, Schultz, T.W., "The Rate of Return in Allocating Investment Resources to Education”, journal of Human Resources, Summet
1361, pp, 293-310,

o, Johnson, 11,G,, "Comment” in The Residual Factor in Economic Growth, Organisation for Economic Cooperation and
Deve.opment, Paris 1064, pp, 219-227,

3, Solow, R,M,, Capjtal Theory and the Rate of Return, Amsterdams Rand McNally, 1963,

4, The criticisms of the rate of return approach are numerous and no attempt {s made here to cover that well-explored territory;
for a good review of the entire discussion, see: Pandit, H,N,, Productivity of Investmen: in Education: the Conceptual Framework,
‘Lechniques and Major Findings, New Delhfs National Institute of Education, 1969,

6, Fabricant, S., Basic Facts on Productivity Change, New Yotk: National Bureau of Economic Research, 1969,

8., Kendrck, J,W,, Productivity Change in the U,S., Princetons Princeton University Press, 1961,

7, Denison, E,E,, The Sources of Growth in the U, §, and the Alternatives Before Us, Washington, D,C,: Cominittee fot
Economic Dovelopment, 1962,

8, Gounden, A, M,N,, "Education and Economic Development”, unpublished Ph, D, dissertation, Karukshetra University, India,
1966,

9, Gounden, A, M,N,, "luvestment in Education i Indfa", Journal of Human Resources, Sumimer 1967, pp, 347368,

10, Willlamson, J,G,, "Economic Growth in the Philippinest 1047+1066¢ The Role of Tradifonal Inputs, Bducation, and
Technical Change", Institute of Economic Development and Research, School of Economics, Univutsity of the Philippines, Discussion
Paper No, G7-8, September 12, 1967,

11, Willlamsan, J,G., and DeVoretz, D,!,, "Bducation as an Asset in the Philippine Boonomy”, in M,B, Coneeption, ed,,
philippinePopulation in the Seventies, Manilas Commurity Publishers, Inc,, 1969, pp, 133-188,

12, Carnoy, M., "Rates of Retutn to Schooling in Latin America®, Journal of Human Regoutces, Sumr.er 1967, pp, 3060+374,

13, HarMson, F, and Myers, C,A,, Education, Manpower and Boonomie Growth, New Yorks Meuraw=11ll, 1064,




A comparative examination of the avallable rate of return studies now seems appropriate in order
to determine what broader generalizations, if any, can be drawn from them?®, Part Il describes the
studies which ave avallable, thelr temporal and geographic coverage, statistical base and representa~
tiveness, and then reviews some of the major methodological problems encountered in comparing these

studies. Part IIT compares the empirical results, and Part IV indicates what conclusions can be reached
and what the priorities should be for future research on this toplo.

1, No effort is made to examina "shadow rates of réturn" generated through linear programinir+ models, sae; Psacharopoulos,
G., “Estimating Shadow Rates of Return to Investment {n Education”, Joutnal of Human Resoutces, Wintat 1070, pp. 3460,

169

- 1R0

wmdf‘w,.’a...-- J_-“.

[~
iR .;;:cs-

=




11

SAMPLE OF STUDIES

During the past few years I have accumulated approximately twenty rate of returh stucdies, While
not systematic, the effort to collct these studies has been at least partly deliberate, with an eye Lo
preparing a paper of this sort; undoubtedly, there are other studies which have not come to my attention.
While a few of these stucdies are for the United States and for other developed countries, the hulk of them
are for less~developed countries actively seeking to speed their rate of economic growth, Included are
the following countries: Kenya, Northern Rhodesia, Uganda, Incia (several stuclies), Philippines, Israel,
(ireat Britain, Greece, Chile (several studies), Columbia (several stucies), Mexico (several studies),
United States (several studies), and Canada. Appendix Table A presents a full listing of these studies,
indicating author, country, year and scope of the study, as weli as the data base. Most of the studies
are for the late 1950's and early 1960's, althougi: at least one extends back to the 1940's.

The extent to which these studies are comparable is not fully clear, For one thing, the coverage of
political units varies considerably; though the analyses often are made at the national level, they are
confined in some cases to particular geographic areas within a country. Moreover, they frequently apply
to specific sectors of the economy rather than the economy as a whole, whatever the peographical cov-
erage. The reported levels of schooling usually differ somewhat because the structure of each country's
educational system va..es. In addition, rates of return are not always available for certain levels of
education, in particular, for literacy versus non-literacy among the non-formally educated, and for dif-
ferent types and amounts of post-secondary education. To further complicate matters the database for the
studies is rarely the same: some rely upon census-type data while others employ special survey data
whose quality no dou' = varies; some studies are based upon income and others upon earnings. Finally,

the methodology for deriving the costs and return streams differs in detail even though the same general
approach is usually followed. '

Assessing the effects of these many differences on the comparability of the rates of return is a
major task, requiring a careful evaluation of each study and ultimately a recasting of them on a com=
parable hasis. Since such an effort would, even if undertaken, still leave a good deal of uncertainty,
we shall for the purposes of this paper assume that approximate comparability exists.

COMPARABILITY

A number of more substantive problems, aside from those just mentioned, arise in comparing the
results of the various studies. These problems can be grouped into four major categories: 1) use of
present value versus rate ot 1 *ure approach; 2) use of shortcut methods to estimate henefit streams;
3) use of unadjusted data versus data adjusted for other non-school=related characteristics ussociated
with earnings differences; 4) use of an economic growth factor in adjusting the oross-section age-
earnings profiles. Each of these problems will be considered briefly. The three right=hand columns in
Appendix Table B attempt to summarize for each study how these problems were handled.
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1) Presest Value versus Rate of Return

Wwe shall uge the rate of return criterion becausc raost studies employ this rather than the present
value net of cost. Moreover, the results are ravely reported in enough detall to permit the caleulation
of present figures, Tt i8 often possible, however, to infer the gcheral magnitudes of the rates ol return
from present value figures, especially when the results ave presentecd using several different discount
rates.

A larger issue only touched upon heve involves the underlying theoretical and empirical merits of
the internal rate of return as compared to the present value. Alchian?, Hirschleifer?, and Balley?
among others, have argued for the superiority of present value over rate of return, so as to avoid
multiple rates of return caused by the sometimes irregular behaviour of the age-education-earnings
profiles. But in a recent note, Jean® demonstrates that some of the examples typically used to cast
doubt upon the rate of return approach represent rather special cases; he also shows which types of
age-cost-return streams yield indeterminate solutions, In most rate of return studies, the age-cost-
return streams are not of the type that procuce multiple solutions, In any case, however, the availahle
data force us to concentrate on the rate of return.

2) Use of Shortcut Methods

An early problem in caloulating rates of return arose because of the absence of age-earnings® pro-
files by levels of schooling. Although this problem diminished as more data became available, some of
the early studies are flawed because the shortcut methods of constructing age-earnings profiles led to
over or understatements of the rates of return,

One shortcut method assumes that average differences in earnings by level of schooling adequately
reflect the actual pattern of differences by age level, By ignoring the fact that earnings differences tend
to grow with age - after the investment period these differences becomes increasingly large with age -
the effect is to increase the weight of benefits relative to costs and thereby to inflate the rate of return,
The resulting overstatement of the rate of return will vary depending upon the extent to which earnings
differences do increase with age. For example, Baldwin's® study of Northern Rhodesia uses this short-
cut approach, although he builds in an cffset to the overstatement that would otherwise occur. A some-
what similar approach is followed by Shoup” for Venezuela where he assumes constant differentials or,
in some cases, builds in rather arbitrary increases in earnings with age.

The other method involves constructing synthetic age-earnings profiles, based on a variety of as-
sumptions but relying heavily upon some observed age-earnings patterns for another region or country.
Although this method could produce an over or understatement in the rates of return, the one case
which has been examined - Harberger's® study for India - produced an understatement (Hansen®). Using
his same assumptions on United States data for 1949, I found that, for four years of college, the syn-
thetic data produced rates of return that ranged from one to almost two percentage points below

1, Alchian, A.A., "The Rate of Interest, Fisher's Rate of Return Over Cost, and Keynes Intetnal Rate of Return”, American
Bconomic Review, December 1965, pp. 9384943,

9, Hirschleffer, J,A,, "On the Theory of Optimal Investment Decision”, Journal of Political Economy, August1958, pp, 329-362,

8, Bailey, M,J,, "Formal Criteria for Investment Decisions”, Journal of Political Economy, October 10689, pp. 416-483,

4, Jean, W.H,, "Reply", joutnal of Business, March 1969, pp, 99-100,

8. We shall use the term "age-earnings" even though some of the data ate for "age-income" profiles,

8, Baldwin, R,E,, Economic Development and Export Growth, Berkeley:s University of California Press, 1966,

7, shoup, C.S., The Fiscal System of Venezuela, Baltimoret Johns Hopkins Press, 1969,

8, Hatberger, A,C,, "Investment in Man Versus Investment in Machine", In C,A, Andetson and M.J, Bowman, Eds,, Bdu-
cation apd Beonomic Developmeng, Chicagot Aldine, 1068, pp, 11-80,

0, Hansen, W.L., "Total and Private Rates of Return to Investment in Schooling”, Journal of Political Economy, Aptil 1063,
pp. 128+141,
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the actual rates of return, and, for four years uf high achool, the synthetic data produced rates of return
hetween three and one~half and four and one-half percentage points helow the actual rate of return. Thus,
Harberger's rates of return could he understated by 8-17% for college and by 30-40% for high school,
Offsotting this to some degree are the mortality effects which Harberger ignored hut whose effects are
less substantial, Kothari's? stucdy which follows Harberger's methodology undoubtedly contains similar
biases,

While the magnitude of error is likely to he smaller using synthetic profiles rather than flat profiles,
l.e. those based on average differences in earnings of people with different eclucational attainments,
we are |n the somewhat more difficult position of not being certain whether the resulting rates of return
are too high or too low. In any case, however, the greater plentitudo of data has steadily reduced the
need for constructing synthetic agoe-earnings profiles by level of schooling,

3) Other Adjustments

Initially, investigators had to work with whatever data were available. In the case of national or
rogional data, other important factors which might affect earnings differently by level of schooling could
not be statistically controlled, such as family background, place of residence, etc. One way of obtaining
what might be called "cleanex" estimates of the impact of schooling is to limit the sample to relatively
homogeneous groups, though the cost is usually a great amowunt of information loss, The alternative is
to use regression analysis to derive age-education earnings profiles which "hold constant" the effects of
other often important independent variables, Carnoy?,3 experimented with several different sets of
data; one was unadjusted, another was adjusted for father's ocoupation, industry, city of occupation,
and attendance., The latter reduced the differentials in earnings attributable to schooling, since some
of these other variables were correlated with schooling. Hanoch*,5 who ocarried out an even more elab-
orate adjustment using the abundant data from the 1960 U, S, Census 1/1,000 sample, found a similar
reduction in the earnings differential attributable to schooling, Data limitations ordinarily prevent ad-
justments such as these, not to mention other desirable adjustments for difforential ability and numerous
other variables affecting incomes. Indeed, the adjustments for ability have usually been quite arbitrary,
assuming that anywhere from zero to half of the observed earnings differences are due to ability and
school-related factors rather than to schooling as such (Denison®, Gounden?,®), Finally, and surpris-
ingly, many investigators have made no allowance for expected mortality, differential unemployment
rates, or labour force participation patterns among groups with different amounts of schooling.

4) Economic Growth

While it is generally recognized that expected earnings will, because of economic growth, be greater
than those indicated by cross-section age-earnings profiles, relatively few studies have made such ad-
justments. It i diffieult to know what the reason is, except that of convenience; however, Hollister®
recently suggested that cyclical fluctuations in economic activity aiier age-earnings profiles differently
for people with different levels of school attainment. A simple "rule-of-thumb't correction calls for
adding the assumed rate of per-worker economic growth to the rate of return calculated from cross-
seotion data. We shall have to be content with such crude corrections until the needed longitudinal data
on education-age-earnings profiles become available.

1. Kotharl, V,N,, "Retutns to Education in tndia”, mimeographed, University of Batoda, 1966,

2, Carnoy, M., "The Cost and Return ¢o Schooling in Mexico: A Case Study", unpublished Ph, D, dissertation, University of
Chicago, 1964,

3. Catnoy, M., "Rates of Return to Schooling in Latin Ametica”, gp, cit,

4, Hanoch, G,, "Personal Eatnings and Investment in Schooling", unpublished Ph, D, dissertation, University of Chicago, 19685,

6. Hanoch, G., "An Economic Analysis of Earnings and Schooling", Journal of Human Resources, Summet 1967, pp. 810-329,

8. Denlson, E.E, The Sources of Growth in the U, S, and the Altetnatives Before U, 8,, .op, cit.

7. Gounden, A,M,N, , "Educatfon and Economic Development", op, cit.

8. Gounden, A,M,N., lnvestment {n Education fn India , op, cit.

9. Hollister, R,, “Education and Disttibution of Income: Somie Exploratory Forays", mimeographed draft, 19170,
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THE NATURE OF INTERNAL RATES OF RETURN

In attempting to squeeze some meaning out of internal rates of return, it is important to remembev
that they capture at a moment of time the outcome of a whole series of past events and also reflect in
part future events, We can think of these rates as reflecting the interaction between the supplies of and
demands for different types of ecucated labour. The potential supply of labour was produced - and some
is currently being produced ~ over several previous decades, The amounts produced as well as the fa-
cilities available to produce them reflect, in considerable part, the past "market" for educated man-
power, Similarly, the configuration of potential demand for educated manpower has built into it past
decisions ahout the educational intensity of production, reflecting the relative scarcity of available pro-
ductive inputs, as well as those underlying factors that generate the final demand for output produced
with educated manpower,

The supply and demand conditions also indicate in part future expectations, Even if present demand
and supply appear to be in '"balance'", the prospects of sharp increases in either supply or demand in the
near future are going to affect earnings levels and hence measured rates of return. Similarly, sharp
expected increases in supply or demand can have effects on the costs of education and, hence, affuct the
rates of return independently of what might happen to future earnings levels.

Complicating all this is the fact that governmental policies may affect both the returns and the costs,
and these policies may shift over time so that the prospects of disentagling the play of market forces
from policy effects is difficult., In addition, other "imperfections' in the market will obviously have a
bearing on the determinants of the rate of return through their effect on supply and demand.

The bare outlining of the factors which are "important" is of little help in interpreting rates of
return. What it does suggest is the difficulty of the task., Until there is more research on the nature
of the educational labour market, including its dynamics, we are not in a strong position to say much
about the underlying determinants of internal rates of return or of changes in them.

USES OF INTERNAL RATES OF RETURN

Customarily, and notwithstanding our lack of knowledge, internal rates of return have been used to
assess the payoff to educational investment ~ to the individual as well as to society - relative to the pavoff
yielded by other forms of investment. The objective has been to say whether added investment in edu~
cation should or should not be made. Much less attention has been given to the fact that rates of return
usually differ by levels of schooling and that the patterns of the rates have a bearing on the answer to
questions regarding the profitability of schooling investments. Hence, the purpose here is to focus on
the patterns of the rates of return, while giving little if any explicit atteution to relative profitability.
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PATTERNS OF RATES OFF RETURN

That any systematic patterns ocour in the "incremental' rates of return across oountries is not fully
ohvious from an inspection of the results of various oountries; by "incremental" (sometimes referred to
as "marginal”) we refer to rates of return on eaoh successive inorement of schooling rather than on large
hlocks of sohooling, o.g. from sohool entry through high sohool. It may be helpful, therefore, to set
out soveral general types of patteins and then olassify oountries acoording to the type they fit most closely.
Tho following five types of patterns appear oapable of capturing most of the variations observed:

Type Charaoteristio Pattern by Level of Educational Attainment
1 Constant rates of return aoross all levels of eduoational attainment.
11 Doclining rates of return as level of educational attainment increases,
111 Rising rates of return as level of eduoational attainment increases.
v Declining and then rising rates of return.
\' Rising and then deolining rates of return.

These patterns are shown in Figure 1.

Figure 1

ILLUSTRATIVE PATTERNS OF RATES OF RETURN
TO EDUCATIONAL INVESTMENT

Internal rate of return
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While greatly oversimplified, these patterns are of interest for their policy implications, Of course,
whal one concludes ahout the rates will depend on whether they refer to private or social rates of return?.
Let us for purposes of discussion focus on the social rates of return. The first pattern (I) suggests a pol-
fcy of indifference as to which level should be expanded or alternatively argues for an across-the-board
change; the second (II) inclicates need for a greater concentration at the early years of schooling; the
third (I1) suggests a concentration at the later years; and the fourth (IV) a concentration at both the
early and later years; and the fifth (V) a concentration at the intermediate years, Actually, the policy
implications of patterns III, IV, and V are more stbtlo than just indicated, Given that education is a
sequential process, requiring the completion of lower levels of schooling prior to the higher levels,
maximization of the rate of return to educational investment must take account not only of the incre-
mental rates of return but also the rates of return over larger increments of education. To achieve a
high rate of return at "say'' the completion of high school, a steady flow of students through the lower and
intermecdiate grades is essential even though the rates of return at these levels may be much lower, Too
often, however, education is viewed as a series of discrete steps, without recognition that the higher
level of attainment requires completion of a whole series of steps. This argues for a focus on both in-
cremental and average rates of return.

Utilization of the typology set forth above produces the clagsification shown in Table 1, which is ab-
stracted in turn from the results prcsented in Appendix Table B. This classification is based on "social"
rates of return, i,e. on total resources invested; where social rates were not available it became nec-
essary to use the private rates, The importance of the level of disaggregation on the classification scheme
should be noted, the finer the breakdown by level of schooling, the greater is the possihility of undulating
patterns. In some cases the rates for related levels of schooling (e. g. the first two years and the second
two years of college) were averaged in determining the patterns. To assist in the classification, sub-
types IVa and Va were established to take account of double reversals in the rate of return patterns,

It is striking to note that most of the results are of Type II and Type V, with their respective patterns
of declining rates of return, and of rising and then declining rates of return. A smaller number of studies
fall into Type IV, with only one country represented by Types I or III, Given the narrow range of school-
ing over which estimates are available for great Britain (II) (only the upper levels) and Greece (111)

(only the lower levels), itis difficult to be certain about the appropriateness of the classifications of
these countries. And the estimate for Venezuela (IV), one of the earliest, is probably subject to con-
siderable error, given the assumptions made in calculating the rates of return, This leaves us with
TypesIl, IV, and V, It is interesting to note that the Indian, Chilean, and Columbian studies fall into
Types Il and V. In view of the assumptions utilized in Harberger's Hyderabad study (V), we might want
to attach somewhat less weight to it, It is more difficult, however, to explain away the dual classifica-
tion of the Chilean and Columbian studies,

EXPLANATIONS OF RATES OF RETURN PATTERNS

The limited number of studies, their lack of comparability, and the approximate nature of the re-
sults preclude a systematic effort to explain the variety of patterns found and the placement of any coun-
try in a particular category. Nevertheless, we can offer some preliminary speculations, To help or-
ganize these speculations, let us advance several reasons why we would generally expect the rate of
return patterns to be as they are?,

1, Social rates of return are defined here as reflecting all monetary benefits and all costs - the direct and opportunity vosts to
students plus the other costs of education paid for by soctety, .

2. Another intriguing question atises which cannot be discussetl heret is {t possible that questions regarding pattetns and levels
are intertwined, f,e, the relative pattern of the rates of return s telated to the level of the rates of retutn to schooling ot to the level
of the rates offered by alternative investment opportunities »
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Table 1, CLASSIFICATION OF STUDIES ON RATES OI" RETURN
TO EDUCATIONAL INVESTMENT

TYPE DESIGNATION OF STUDY
I Constant rates of return
I Declining rates of return

Kenya, 1966 (Rogers)

Bombay, 1966-67 (Kothari)

India, 1960-61 (Gounden)

India, 1960 (Selowsky)

India Cities, 1964 (Reynolds)

Great Britain, 1964 (Blaug)

Santiago, Chile, 1962 (Bruton)
Bogota, Columbia, 1963-66 (Selowsky)
United States, 1949 (Hansen)

United States, 19569 (Hanoch)

111 Rising rates of return

Greece, 1960 (Liebenstein, in Bowles)
Greece, 1964 (Liebenstein, in Bowles)

Iv Declining and then rising rates of return

N. Rhodesia, 1960 (Baldwin)
Israel, 1957-58 (Klinov~Malul)
Venezuela, 1967 (Shoup)
Canada, 1961 (Podoluk)

IVa Declining, rising, and then declining rates of return
Uganda, 1965 (Smyth and Bennett)

\ Rising and then declining rates of return

Hyderabad, India, 19567 (Harberger)

Imus, Cavite, Philippines, 1966 (Williamson and DeVoretz)
Chile, 1968~59 (Harberger and Selowsky)

Chile, 1964 (Selowsky)

Bogota, Columbia, 1985 (Schultz)

Columbia, 1961 (Gamacho, in Carnoy)

Va Rising, declining and then rising rates of return

Mexico, 1963 (Carnoy)
Mexico, 1964 (Selowsky)

1) Influence of Cost~Retuin Relationships

The general tapering off of returns at the higher levels of schooling and the usually higher rates of
return at the early levels of schooling suggest that literacy and all that goes with the completion of a few
years of achooling pays off rathex well, but that diminishing returns soon begin to set in. Why should
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this he the case ? One fmpertant censideration is tho cost structure, The total costs of education ~ in
terms of both Inceme feregono and the direct costs of schooling - rise rather steadily from clementary
sohool up through college, Thus, on the basis of the overly simplified assumption that the retuyns to edu-
catlon riso by equal absolute amounts per vear of schooling, whiie costs vise by ecual percentage
amounts, the rates of return will in general fall with more schooling, Of course, these underlying cost
differences cannot provide a full explanation, since there 18 considerable variability in both the cost

and return patterns,

2) Influence of Salary-Setting Mechanisxms

The fact that rates of return do'not always taper off more than they do may lie on the return side,
partioularly in developing countries. Because many highly educated people are in the employ of govern- .
ments which ordinarily have rathes rigidly presoribed salary schedules - schedules which are set by the
educated portion of the population - thebenefit stream may be abnormally high, Hence, this would hide
the full extent of any decline. Offsetting this no doubt is the fact that government employment ordinarily
brings with it a sizeable array of fringe benefits, most of which are not captured in money wago data,
Moreover, the prostige that goes along with government employment may add further to any under-
statement of the '"true" rate of return for the better-educated, Which of these forces is strongest, we
simply do not know,

3) Supply and Demand Forces

The comments made thus far suggest that some constant, underlying forces are at work, and that
these out rather uniformly across countries and time, An alternative view is that the rate of retvrn
patterns reflect in part at least the impact of unique supply and demand forces, so that, if we had sev~-
eral sets of comparably calculated rates of return for different years, we would expect to find changing
patterns, Put another way, the oross-section results may reflect disequilibrium conditions and so ocan
be explained by reference to other events affecting supply, demand, or both, For example, changes in
the rate of & country's growth may give rise to differential increases in the need for people by skill and
amount of schooling. If growth accelerates, then the stock of highly educated workers, for example,
may be insufficient, with the result that wage levels will be bid up. This will trigger a response, often
a belated one, as additional people seek to obtain the types of education most needed; the result is to
eventually push earnings and the rate of return back down again. Or, to take the opposite case, once a
school system is geared up to a larger production level, and given inadequate information on the relative
supply-demand situation, a larger number of people may enrol and eventually graduate than can be hired
at prevailing salaries; the result will be either declining relative salaries, unemployment, or pogsibly
both. In general, then, an increased demand for better-educated workers would tend to raise rates of
return at the upper levels, and vice versa. This assumes that growth produces a rather education-
specitio pattern of demand for labour; such an assumption about the pattern of demand seems quite ex-
plicit in much of the work on educational planning ih developing countries. Presumably, the validity of
this assumption could be examined with the help of education-ocoupation and/or education-<ndustry ma-
trixes. An increased supply of educated people will, on the other hand, depress rates of return. What
all this adds up to 1s the conclusion that rate of return patterns, given the way rates are usually calcu-
lated, are not unambiguous in the kind of information they provide.
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ASSOCIATION WITH EDUCATICNAL .DISTR'IBUTIdN DATA

Given the emnhasis on educational distributions, it is appropriate to take the limited results we
have and see how they "fit" with the distribution data. The cata on educational distributions are of two
types. One type represents ''stocks'" and the other "flows'. Distributions of educational attainment of
the population or work force fall into the stock category, whereas distributions of school enrolments and
enrolment rates more closely represent "flows'., We shall examine both of these types of data,

Any effort to relate educational distribution data to rate of return patterns is complicated by what
we think rate of return patterns reflect. One view is that rate of return patterns rerlect the outcome
of past decisions, whereas another is that they provide a signal of what is likely to happen, Hence, we
must quite carefully specify any expected relationships. If we adopt the former view, that the distribu-
tions strongly affect rate of return patterns, we would expect to find an inverse relationship between
relative quantities (of educated people, students, etc.) and re'ative rates of return, On the other hand,
the notion that the distributions reflect a response to current and expected conditions, signalled by rate
of return patterns, would lead us to anticipate a positive association between relative quantities and rel-
ative rates of returns, ‘We may find, therefore, that the rate of return patterns are consistent with one
or the other of these two views of the role of rates of return.

Let us begin by looking at the distribution of educational attainment. We shall initially assume that
rates of return reflect events of the recent past. This suggests that on average we can expect to find
relative quantities and relative rates of return inversely related, More specifically, we would expect
to find: 1) heavier concentrations of people with post-secondary educational attainment in countries of
Types I and V, 2) heavier concentrations of people with elementary attainment in countries of Types
IT and V, and 3) heavier concentrations of people with secondary attainment in Type IV countries. ‘The
data in Table 2 are not consistent with 1) but they are generally consistent with 2) and 8). Thus, the
distribution and rate of returndata ut least partially support the nofion that rates of return reflect re-
cent investment outcomes, as reflected by the distribution of relative quantities of educated manpower.

It should I clear that stock variables, such as data on the distribution of the educational attuinment
of the population or work force, are probably not entirely appropriate. Recent flows may at the margin
have had a significant ¢ffect on earnings patterns and thus have altered rate of return patterns. Henoce,
flow variables are likely to be especially useful in casting light on rate of return patterns. If we take
the distribution of students in school to represent the flow variable, and if we think of these flows as
having a dominant effect on rate of return patterns, then we would expect to observe the same patterns
1), 2), and 8 discussed above. Bul Table 3 reveals clearly that the evidence does not support our ex-
pectations, Indeed, secondary education is most heavily concentrated in Type II countries, and elemen-
tary schooling shows a slightly heavier concentration in Type IV countries. On the other hand, there is
no svidence of patterns the reverse of 1), 2), and 3) which would indicate people, through their enrolment
patterns, are responding to rate of return patterns. We must therefore conclude that the flow data do
not perform as we might have expected. Part of the difficulty may arise because the distribution of
sohool enrolments is an iinperfect measure of the flow of students out of the school system and into the labour
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Table 2. PERCENTAGE DISTRIBUTION OF EMPLOYMENT
BY LEVEL OJF EDUCATIONAL ATTAINMENT

PRIMARY SICONDARY | POST-SECONDARY
1.
I KeNYA . viiiint i, - R -
India ..o e 97 2 1
Great Britain ... .o 52 40 7
Columbia .. ovivi it i e e - - -
United States ........cooviiii | 83 } 27 19
L B ) T T P 89 8 3
IV. N. Rhodesia ........covvvivviiiinn, - - - :
Israel . i i e e B5 32 13
venezuela ... i, e - - - ;
Canada ... oivii e e e 35 56 9 i
|
IVa, Uganda .........coovviniennnns 92 7 1 !
V. India ...oivivviiniiiniine, Criteaiens 97 2 1
Phillppines ......vvvviiviiiiiiinan, 80 14 6
Chile vttt i, 93 4 2
Columbia ...vvvv it iiiinneee - - -
Va, Mexico .....iovviiiiiiiiiiinn, 93 . 5 2
SOURCE: Organisation for Economic Co«operation and Development, 1966,
Table 3. PERCENTACGE DISTRIBUTION OF SCHOOL ENROLMENT Y LEVEL OF SCHOOLING
PRIMARY SECONDARY | POST-SECONDARY
1. ’ } ,
! |
I, Kenya .....iiiiiiiiiiiinnennenas ool 97 3 0 !
India  ooiii i e 62 36 2 ‘
Great Britain ..... b e 43 66 2
Columbla .....ovvviiiiiiiiiiiiinnn, 87 11 3
United States .........oovvuvvin G 69 23 8
II. Qreece ....vvviiviiiininnne tevunanns 77 21 2
IV. N. Rhodesia .......civoivviiinurinas, 99 1 0 :
103 0.Y-) S 86 12 3 i
Venezuela ................ Ve 86 10 4
Canada ....vv ittt i m 20 3
IVa, Uganda ................. 8 21 1
Vl India L R O O O R R T R R I I S B S R W | L I I T I )
philippmes L I O I R R I Y I I T I B ') LI IR R ] 78 13 8
Chile L T T R R R N N S T I ) L I I I T I I I R R B N T I ) 81 16 2
Colllmbia llllll [ I I Y I B ) L I T T O R T I T N ') 87 v N 11 a
Val Mexico L R O R O O I I I R B O B I B A 97 6 2
SOURCE: UNBSCOQ, Cuttent School Enrolraent Statistles,
R
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force, Nor do such data tell much about either the possible queueing of people who desire either to enter
the educational system or to proceed through ever-higher levels of the system, MNor do they tell about
the effect of unemployment in whetting or dampening the desire on the part of young people to secure
more aducation,

A further possibility is to look at enrolment rates rather than the distribution of enrolments, so as
to better reflect the size of the flow relative to the stock of educated workers. The enrolment data are
presented in Table 4. Our expectations would be identical with those earlier - high enrolment rates
and low rates of return - if we expect the flows to have affected the curkent pattern of rates of return.
The evidence in support of expectation 1) is not apparent, nor is it apparent in support of expectations
2) and 8).

Table 4. ENROLMENT RATES BY LEVEL OF SCHOOLING

PRIMARY SECONDARY POST~SECONDARY

1'

I Kenya . iuiivinenronnnnnononennonns 53 4 0.0
Indla LI I I T T Y O I N I T O I I I A T T T T T T TN TN R B B B B ] 32 22 1'4
Great Britain .. v v innernrnnnes 61 106 4.9
(070 0151 +) - 46 17 1,8
United States ...vvvvvvrivriinvrvnenens 81 80 33.9

IIl, GreeCe vttt nroonennnnnonnsoneos 62 44 3.5

IV. N, Rhodesia " .. v vvvrrnrrnnnnneens - - -

' 0] o) 78 49 10. 2
venezuela llllllllllllllllll.llllllll 71 30 5'1
Canada .t i e 90 61 9.0
IVa, Uganda ..vivvirinnnnnnnnnvnnns 32 8 0.2

|20 4 1 § T 32 22 1,4
Philippines ....vvvvviviininennerenonnes 56 25 9.7
Chile L I R I B I N B R I T I B I I I I I T I R B R I B R B B B ) 69 35 ' 3'5
Columbia llll.llllllllllllllllllllll 46 17 1'8
Va, Mexico 57 11 3.1

SOURCE: Columns 1-2, UNESCO, 1966, Table 4, and Column 3 based on data from UN, Demographic Yearbook; UNESCO, 1268,
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CONCLUSION

This analysis has brought out the fact that the patterns of rates of return to educational investment
for the most part either fall with more schooling or first rise and then fall. But we have been able to
show at best a weak association between these patterns and the educational structure, either as reflected
in educational attainment data or in enrolment patterns. Several factors account for these rather disap-
pointing findings. TFirst, the models that we possess to explain the observed distributions of most vari-
ableés are extremely primitive; although we can fit functions of one kind or another to such distributions,
we are unable to say much about the forces which gererate them. .Second, in the absence of any sub~
stantial analytical scheme, one can only search for empirical regularities, as has been tried here.

But because the sample of rate of return studies is still so small, this search has necessarily heen a
crude and exploratory one.

In future work on this topic, several steps must be taken. The first is to augment the supply of

rate of return studies, preferably by assembling additional studies which have already been completed
but are not included here. The second and more difficult is to produce more and better dsta on educa-~
tional distributions so as to fill the existing information gaps. We need additional data on hoth stocks
and flows. In particular, we require data that reflect what is going on at the key junctures in the edu-
cational system (continuation rates by level of schooling), and what is happening at the point where the
educational system and the labour market join together (unemployment rates by level of school attain-
ment for new and recent entrants into the labour force). Finally, we need unemployment rates by level
of school attainment for those people already in the labour force. The third and still more difficult task
is to develop a comprehensive set of hypotheses that seek to explain differences in rate of return patterns
so 'hat these hypotheses can be subjected to empirical testing. This requires going beyond using only
educational distribution data, In addition, variables reflecting demand conditions must be introduced,
8o as to capture the critical supply and demand factors which are at work. As a result of such work it
should be poasible for us to gain a better understanding of the determinants of rate of return patterns
and their link to the underlying quantities of educated maapower. In the meantime, we ara left with an
intriguing set of observations that begs for an explanation.
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Table A,

SUMMARY OF STUDIES ON RATES OF RETURN 10 EDUCATIONAL INVESTMENT

AUTHOP, DATE,
AND REFERENCE

YEAR OF STUDY,
LOCATION;
AND TYPE OF WORKER

TYPE OF DATA

I

METHODS USED
IN CONSTRUCTION
OF BENEFIT STREAMS

CONTROLS AND
ADJUSTMENTS,
AND ADJUSTMENTS
FOR ECONOMIC GROWTH

AFRICA

Baldwin, (3)

1960, Northern
Rhodesia

Urban males

Average wage levels

without regard to age. _

Rogers, 1968 (39)

1966, Kenya; civil
servants and teachers.

Government pay scales
for civil servants and
teachers.

No information.

Assumed a standard
income by educational
level.

Smyth and Bennett,
1966 (48)

1965, Uganda

Public salary scales
grossed upward to ac-
count for higher salary
scales in private sec-
tor.

Age-egarning curves
are linear exponential
curves derived by in-
spection from the
Government scales.

Adjustment for alter-
native entry to wage or
farm employment,

ASIA

—_— —

Gounden, 1965 (16, 17)

1960-61, India, urban
males and engineers.

NCAER survey of 5,000
urban males, CSIR
study of 4,000 engi-
neers.

Age-income streams
taken directly from
average annual income
tabulated by age and
education level.

Arbitrary adjustment
of 50% to account for
non-educational deter-
minants of income.

Harberger, 1963 (22)

1957, Hyderabad,
India; male earners.

Sample of 5,885
earners distributed by
earnings and schooling.

Assumed age-earning
profiles with the fol-
lowing form: 1) peak
in earnings reached at
a later age for succes-
sive educational levels
2) peak earnings were
a higher fraction of
average earnings for
succesasive educational
levels.

Adjusted for labour
foree participation.

Kothari, 1966 (31)

1966-57, Bombay City,
India.

3% random survey of
tenaments in Greater
Bombay, earnings by
education level.

(not by age).

Estimated an age-
earning profile with
similar assumptions
as Harberger plus as~
sumption that earnings
decreased after age 46.

Cotrrection for survival
rates of cohorts by edu~
oational level would re~
duce rate of refurn

by about 2%,

Reynolds, 1968 (38)

1964, Bombay,
Jamshedpur, Madras,
and Rowkela; urban
males.

Sample of 1,800 prod-
uction vrorkers in steel
and metal-working
firms.

Ago=-education-
earnings data taken
direstly from survey
results.

Selowsky, 1067, (46)

1960681, India; urban
males and engineets.

Gounden's data.

Gounden's age~income
profiles (including
costs).

Attributed 100% of the
wage differential to
education rather than
one half as did Gounden,
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Table A.

(cont'd)

SUMMARY OTF STUDIES ON RATES OF RETURN TO EDUCATIONAL INVESTMENT

AUTHOR, DATE,
AND REFERENCE

YEAR OF STUDY,
LOCATION;
AND TYPE OF WORKER

TYPE OF DATA

METHODS USED
IN CONSTRUCTION
OF BENEFIT STREAMS

CONTROLS AND
ADJUSTMENTS,
AND ADJUSTMENTS
FOR ECONOMIC GROWTH

ASIA (cont'd)

Williamson and
DeVoretz, 1967, (84)

1966, Imus, Cavite
(Philippines); male
heads of households.

A Population Institute
survey, The sample
size was 1,063 and
gives average annual
income by age and
level of schooling,

Y.egressions made of
income on the age
variable for each edu-~

cation level to yleld an|

age-earnings profile.

Attributed 50% of
differential to educa~
tion. Uaed mortality
adjustment,

EUROPE AND MIDDLE EAST

Blaug, 1967, (7,8)

1964 and 1967,

Great Britain a) male
workers; b) profes-

sion&l, managerial and
skilled workers.

2 surveys: a) 1964,
random sample of
6,500 male heads of
households; b) 1967,
sampl(,e of 2,800
workers in British
auto industry and 4
large electrical
engineering firms.

1st survey: earning
differentials by pres-
ent age are calculated;
2nd survey: age-
earnings profiles are
obtained from the
data,

Assumed that 0,6 of
observed differential
associated with extra
education is due to
etucation for Ist sur~
vey. No adjustment
for ability, social
class, ete. used for
2nd survey.

Klinov-Malul, 1966
(30)

1957-68, Israel,
a) Jewish urban
workers - heads of
households

b) professionals

a) survey of 3,000
families - wage and
salary income by
education,

b) samgle survey of 4
professionals (1,000).

| dardization and legast

Calculation of the net
effect of education for
the population of each
continent-residence
combination; esme-
times utilizing stan-

squares methods.

Results standardized
for continent of origin

and length of residence.

Alternate calculations
of individual returns at
a 3% annual growth in
GNP.

Leibenstein, 1967,
(32)

1960, 1964, Athens,
Greece; male workers
and female workers.

Sample size of 2, 700,
plug salary information
on public workers and
professional organi-

zations, .

Age-earnings profiles
are constructed,
Taken directly from
data,

Assumes alternative
annual growth rates
of 0, 4, and 5%,

LATIN AMERICA

Bruton, 1967, (9)

1962, Greater Santiago,
Chile; male members
of labour foroe,

Data on education, age,
and wage income (2, 50(
observations - a num-
ber of which were
excluded).

Earnings are re-
gressed on education
to yield a wage~educa-
tion relationship,
Age-earnings profiles
are developed.

Camacho, 1964, (11)

1961, Columbia urban,

~males,

No information.

No information,

Harberger and
Selowsky, 1966 (23)

196859, Chile, male
and female.

Sample size is not
specified.

ofage.

Age-earnings profiles
are not constructed,
rather they assume
that the differential
between the earnings
of the education
groups is relatively
constant as a function
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Table A. (cont'd) SUMMARY OF STUDIES ON RATES OF RETURN TO EDUCATIONAL INVESTMENT

t

AUTHOR, DATE,
AND REFERENCE

YEAR OF STUDY,
LOCATION;
AND TYPE OF WORKER

TYPE OF DATA

METHODS USED
IN CONSTRUCTION
OF BENEFIT STREAMS

CONTROLS AND
ADJUSTMENTS,
AMD ADJUSTMENTS
FOR ECONOMIC GROWTH

LATIN AMERICA (cont'd)

Schultz, 1968, (41)

1965, Bogota,
Columbia -

Sample Size: 684 men,
314 women, Both-
hourly and weekly
earnings by age and
education.

Regression estimates

-of age~log earnings

profiles by level.

Adjustment for migra~
tion to Bogota,

Shoup, 1959, (47)

1950's, Venezuela

Sample data

Based on assumed
shapes of age-earnings
profiles,

Selowsky, 1967, (45)

1964, Chile; urban
males,

No information.

Age-earing protfile in
"Encuesta Nivel di
Vida' centro de Plani-
ficacio'n Economica,
Universidad di Chile,
1964,

Selowsky, 1968, (46)

1963-66, Bogota,
Columbia; urban males
and females.

Hourly wage data by
schooling and age taken
from unemployment
samples. 10, 716
observations.

Age-earnings profiles
from data.

Five versions calcu-
lated with adjustments
for L, F. participation
rates, unemployment,
changes over time.
Version 6 - adjustment
for growth in L. F,
and gross domestic
product.

NORTH AMERICA

Carnoy, 1964, (12, 13)

1963, Mexico City,
Puebla, and Monterey,
Mexico; male wage
earners in 8 occupa-
tional classes,

3,901 observations,
data on wage and
salary, schooling in
years, age, father's
occupation, discipline
of study, and industry,

Earnings areregressed
on schooling, age, oc-
cupations,father's oc-
cupation, etc, ; sample
thendivided into school-
ing levels which per-
mitted analysis within
each category, From
these results lifetime
earninge streams are
constructed.

Controlled for father's
occupation plus other
variables (indus.ry,
city).

Hanoch, 1967, (21)

1969, United States,
males, white and non~
white for North and
South.

1960, Census data.

Used mean age-
education~income data,
adjusted for variables
correlated with age,

Hansen, 1963, (18)

1049, United States,
males,

1960, Censug data,

Used mean age-=
education=-income

figures.

Adjusted for mortality.
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Table A, (cont'd)

SUMMARY OF STUDIES ON RATES OF RETURN TO EDUCATIONAL INVESTMENT

AUTHOR, DATE,
AND REFERENCE

YEAR OF $TUDY,
LOCATION;
AND TYPE OF WORKER

TYPE OF DATA

METHODS USED
IN CONSTRUCTION
OF BENEFIT STREAMS

CONT.OLS AND
ADJUSTMENTS
AND ADJUSTMENTS
FOR ECONOMIC GROWTH

NORTH AMERICA

Podoluk, 1965, (36)_

1961, Canadian males.

1961, Cenaus data.

Used average age-
education-~earnings
data.

Selowsky, 1967, (46)

1963-64, Mexico.

Used Carnoy's gsample
and a sample from
the "Direccion de
Muestro''.

Adjustment for ex-
pected labour forcepar-
ticipation, unemploy-
ment, and survival
rate.

Adjusted for expected
annual growth rate of
wages of level of
schooling,
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Table B,

SUMMARY OF RATE OF RETURN ESTIMATES

Py aers————— s

CITY, COUNT":, AND YEAR

LEVEL OF SCHOOLING

RATE OF RETURN

SPECIAL NOTLS

PRIVATE SOCIAL
AFRICA
Kenya, 1966 (39) 4th form plus 88 Assumption of no memploy~
(Rogers) 9 months governmental ment; earnings include
training/4th form housing subsidy; pevsons
6th form/4th form negative begin entering the work force
4th form plug 2 years at age 18 and retive ot age 60;
primary teacher training/ private civect costs for higher
4th form 10, 6 levels in Kenya 18 zero; costs
4th form plus 3 years include foregone earnings and
secondary teacher training/ the individunl and the state
4th form plus primary direct costa,
teacher training 39.0
4th Jerm plus secondary
teacher training/6th form 42,0
university/4th form plus
gsecondary tei: her training 19.0
university/6th form 26,0
univers,ty/4th form plus
primary teacher training 24,5
Northern Rhodesia, 1960, (3) [Standard 1/0 183 Assumes constant earnings
(Baldwin) Standard 11/1 11 differences; costs include
Standard 111/ 4 foregone income and school
Standard 1V/11 16 costs; discounts over 48
Standard V/1V 16 years, in recognition of up-
Standard VI/V 22 ward bias tmported by as-
sumption of constant earnings
differnnoces.
______ Estimates from present value results - N
Uganda, 1965 (48) primary (7)/10) 66 Earning flows for primary
(Smyth and Bennett) CSC(11/P(7) 22 eduocated manpower are only
HSC(13)/CSC(11) "8 estimates; cost data include
university(16)/HSC(13} 12 foregone earnings, capital
repayment on education plant,
recurring operating costs,
interes* forogone (and the cost
of educating those who do not
— i pass thelr examinations).
ASIA
Imus, Cavite; elementary(7)/illiterates 0 8 Cost data is from 19686 ax-
Philippines, 1966 (54) high school/elementary 29 21 trapoled to 1066; it includes
(Williamson and DeVoretz) oollege/high school 12 11 direct expenditures and earn=
ings foregone for the private
estimates plus government
i} axpenditures for soclal costs.
Bombay City, India, ' high sohool (12)/middle (8) - 20 It was necessary to estimate
106657, (31) oollege (17)/(12) 14 13 the age structure of the
(Kothari) engineering (17)/(12) 26 22 oarners and to isolate the
arts and a: {encets (17)/(12) 10 influence of huginess and
commercial owners under 1
the assumption that ecuca~ !
tion only marginally influe
enced their earnings.
! 192
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Table B, (cont'd) SUMMARY OF RATE OF RETURN ESTIMATES

RATE OF RETURN
CITY, COUNTRY, AND YEAR LBVEI, OF SCHOOLING SPECIAL NOTES
PRIVATR S0CIAL
ASIA (cont'd)
Hyderabad, India, 1987 secondary (12)/primary (8) 11,9 Sample was heavily weighted
(22) college and university (18)/8 16.9 with younger peop:c 80 sample
(Harberger) (12) was voweighted: data referred
seoondary plus college/P (8) 16.0 to people with some primary,
etc. soitwasnecessary to esti~
mated average income of com-
pleters; assumptions made
were likely to produce overw
estimates for rates of retuim;
cost data: earnings foregone
and agswned direct costs
(conservative),
India, 1960 18)/(2) 23. 6 21,2
(45) (8)/(8) 1.7 19.9
(Selowsky) (11)/(8) 16. 4 18,9
(18)/(11) 11,6 16, 2
(17)/(18) 14,7 16.0
India, 1960~61 literates/ illiterates 30 18.9 It was not always possible to
(18,17 primary (6)/literate 23.0 17.0 isolate earnings figures from
(Qounden) middle (8)/P (5) 18,0 11,8 income figures; those with
matriculates (12)/M (8) 10, 0 10,3 primary education and below
bach, degree (16)/M (12) 8.1 7.0 enter the labour force at age
engineering (17)/M (12) 13,6 0.8 12 and retire at age R0; as-
engin, (17)/bach. (16) 20. 6 0.7 sumes full employment; cost
data include direct expendi«
tures, depraciation of physioal
agsets, imputed value of inter-
ests, and foregone earnings;
gross investment in education
forms 8. 8% of acdjusted NY
and 44, 1% of gross physioal
capite! formation,
India Cities, 1964 primary (6)/literate 21,0 14,5 Cost data hased on updating
(38) middle (8)/primary (5) 12,0 9.1 of Gounden data from 1061;
(Reynolds) matriculate (12)/middle (8) 11. 4 7.0 based on earnings data to
two years college (24)/ age 60,
matrioculate (12) 4.4 1.8
EUROPE
Qreat Britain, (6,8) terminal education age 13 12.8 18t survey: no distinotion bet~
1964 (16=18) 14 8 ween types of schooling or
(Blaug; (16-21) between full- and part-time
schooling; breakdown by age
s too large to allow stane
dareization,

P




Table B, (cont'd) SUMMARY OF RATE OT RETURN ESTIMATES

Ed

RATR OF RETURN
CITY, COUNTRY, AND YEAR LBVEL OF SCHOOLING SPECIAL NOTES
SRIVATE 8OCIAL . i
Great sritain, (cont'd) Level of Qualification 2nd survey: more detailed in-
1967 Royal Soclety of Arts, and formation on type and level
City and Guild Institute of of education; social rates of
London return are caloulated from
preliminary oertifioates B (8) 8,6 heforve~tax earnings with cost
(8, 8) data as the total resource
costs including income fore~
gone; the private rates of
return ave caloulated from
after the earnings and refleot
only private coats,
General Certifioate
- ordinary level, RSA
advanced and CGL inter-
mediate certificate 8 (/6) 8.6
(18)
General Certificate Tgures not in paventheses
- advanced level, ordinary vefer to comparison with
national certificate and gchool-leaving age, Figures
ordinary national diploma 8 (1.5) 7 (0) in parentheses refer to com-
parison with previous level,
Higher National Certificate,
C¢GL full technioal certificate. 9.6 (18) 7.8 (12) /
university degree, higher
national diploma 8.8(7 6 (6)
univeraity degree (honours),
diploma in technology 9.6 (10) 8 (8)
Greece (32) 12/6 (male) 4,6 (9) The survey colleoted data on o
1060 16/6 " . 8 (10) each worker's age, years of \
18/12 " 8 (12.8) | education (both technical and
16/6 (female) 3(M general), monthly earnings,
and ocoupation,
1064 12/6 (male) 3am Figures in parentheses ag«
(Liebenstein) 18/6 8 (0,.6) | sume a 4% rate of economic
16/12 " 8 (12.6) | growih,
12/6 (female) 6 (9. 6)
1srael, 1987-88 (Present Values, IL thousands; 8% discount rate) Income tax 18 used a8 a
(80) SOCIAL partial measure of returns
(Klinov=Malul) ' ADJUSTED to sooiety; the income of
PRIVATE SOCIAL | pop ax anp | Younger professional workers
OROWTH RATE| 18 rising relative to older
workers, ‘This change in
Primary 11,3 9.4 the struocture of income by
Secondary =0.8 +8.6 agoe is somewhat psouliar
(discount rate 10%) (=4, 0) (=4, 0) to 1srael (due to immigration)
Higher Education 61 2.7 |and 18 refleuted even more
Engineers 1.8 8.3 16.4 | strongly in the present value
Lawyers =1, 0 =0, 2 3.1 |of incomes; cost data in-
CPA's 42,9 28,0 82,7 | olude expenditures by soolety
Physicians =240 .8 «13. 6 (salaries and wages, books




Table B, (cont'd) SUMMARY OF RATE OF RETURN ESTIMATES \

CITY, COUNTRY, AND YEAR

LEVEI, OF SCHOOLING

RATE OF RETURN

PRIVATE

SOCIAL

SPRCIAL NOTES

Israel, 1967-68 (cont'd)

and materials, depreciation
in bulldings) and the private
oxponditures of Inclividuals
(Income foregone, tultion and
feos, and hooks and materials),

LATIN AMERICA

Chile, 1968-569 primary (average 5. § yehrs)/ 24,0 Cost data is from $ and #
(23) none "'specinl" gecondary Yvor, "The Cost of Bduocation
(Harborger and Selowsky) (average 8, § yearas) 20,0 In Chlle", (Universidad Cato-
secondary (average 11,8 lioa de Chile, 1989),
yoars) 16. 9 (mimeographed),
university 12,
Chile, 1964 2/0 7.1 7.7 Used cost duta of Yver,
(46) 4/2 19,1 13. 4
(Selowslky) 6/4 24,8 17.2
8/6 12,4 16. 0
12/10 22,9 15,3
Santingo, Chile, 1062 primary (6)/none 18 (16, 5) Income data is a byproduot
9 secondary (12)/primary 18 (18) of a survey on unemployment
(Bruton) university (17)/secondary 14 (14) conducted by the Instituto de

(figures in parentheses include the costs of educating all
persons attending school whether they finish or not)

Economia, Universidad de
Chile; cost data is from Raul
E. Yver's study and include
direot current outlays in
teacher aalaries, books and
supplies plus rental value of
school building, grounds and
equipment plus foregone earn-
ings,

Bogota, Columbia (all RofR are social) 2 3 b Costs Include earnings fore-
(46) 1063-68, primary (3)/illiterates| 32 26 28 gone, payments to teachers
(Selowsky) primary (8)/illiterates| 33 28 30 and depreciation and {nterest
bachillerato (11)/B (8) 23 24 26 of educational equipment.
B (11)/B (10) 21 21 23 Verston:
university (16)/B (11) 6 6 7 2) adjusted for L. I, partici-
university (14)/B (11) | neg. neg. neg. patioh rates; assume full
employment
3) adjusted for unemployment
which 18 substantial in low
wage groups
8) assumption of growth over
time in labour foroe and GDP,
Bogota, Columbia, 1568 primary (8)/none 18. 2 16.8
(41) gecondary (11)/P (8) | 94.4 26,8
(3chultz) vooational (8)/P (8) 81.6 36, 4
university (16)/8 (11) | 4.8 2.0
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Table B, (cont'd) SUMMARY OF RATE OF RETURN ESTIMATES
) N RATR OF RETURN
CiY, COUNTRY, AND YEAR 1.EVEL OF SCHOOLING SPECIAL NOTES
PRIVATE 8OCIAL
Columbia, 1961 primary (0) 20
(11) technical secondary (11) 19
(Camacho) general secondary (11) 30
university 190
Venezuela, 1977 primary (6)/illiterates 82 Earnings foregone aro not
(47) 7-11 1 inoluded in cost estimates of
(Shoup) 12-18 23 the primary rate whichwould
lower the rate to approx. 30%.
NORTH AMERICA
Canada, 1961 clementary 16.3 Agsumes no unemployment,
(306) geocondary 16,3
(Podoluk) university 19,17
Mexico, 1963 2-4 21,1 17.3 Private costs include dirvect
(12,13) 5-6 48,6 36 expenditures on fuition, hooks,
(Carnoy) 7-8 30,6 28.4 transportation, supplies, eto.
unadjusted 9-11 17. 4 14,2 plus earnings fovegone; social
12-13 15,8 12,4 costs originate in a study of
14~16 36.7 29,6 public expenditure on formal
schooling in Mexico -~ 1940-
1962 it inoludes implied rent
and depreciation changes for
buildings.
2-4 16.2 12. 8
fathor's 6-6 44,9 34.6
i 7-8 31' 0 201 B
neome ,
12-13 14,6 11. 4
) , o 14"16 B 3 891 6 ala 5 B
Mexico, 1964 4/0 (marginal) 17.8 17.3 Adapted from Carnoy's
(46) 8/6 37.83 24.3 results.
(Selowsky) 7-8/6 24,0 (total =
p-11/7-8 16. 1 22.6 Carnoy's
12-13/9«11 14. 4 data)
14-16/12=13 29,9 21.4
United States, 1049 2/0 89 Assumes no unemployment.
(18) 6/2 14.56 Costs include all of usual
(Hansen) 8/6 20,2 components,
10/8 12,7 9.6 11, 4
12/10 18. 6 3.7 "
14/12 6.2 8.4
16/14 18, 7 6.6 10-2
United States, 19069 4/0 (white North) 100. 0 80,0 Assumaes 1o unemployment;
(20,21) 6/4 21.8 6.0 no adjustment for mortality.
(Hanooh) 8/6 16.8 10. 0
10/8 16.0 12.0 (nohn=white
12/10 7.1 7.0 South)
14/ 12 12,2 7.0
16/ 14 7.0 8.0
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Paper 5

THE SEARCH FOR EQUITY IN THE PROVISION AND
FINANCE OF HIGHER EDUCATION!

by
W. Lee Hansen and Burton A, Weisbrod

1, Based on material in chaptets 4 and 6 in W, Lee Hansen and Burton A, Weisbrod, Benefits, Costs and Finance of Highet
fdugation, Chicago, Matkham Publishing Co., 1960. See also W, Lee Hansen and Burton A, Welsbrod, "The Distribution of Costs and
Direct Benefits of Public Higher Educationt The Case of Califotnia“, Journal ¢f Human Resoutces, Spring 1969, pp, 176-191,
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INTRODUCTION

Who should be eligible for public higher education? Should those young people who are not eligible
- or, if eligible, are unable or unwilling to go to college - bu deprived of the public subsidies obtained
by the college goers? What can be said about the actual distribution of public subsidies for higher
education - that is, who actually receives thern? And who pays ‘or them? These and related questions
are explored in this paper, which is addressed to the subject of equity in the provision and financing of
higher education, First, some conceptual issues are treated, and then a newly~available body of data
is analysed with the objective of determining how the benefits and costs of public higher education are
actually shared in our most populous state, California,
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I

EQUITY AND EFFICIENCY: CONCEPTUAL ISSUES

How should public higher education be financed? There are actually two separatable questions: one,
who should bear the costs of public higher education; two, how the portion of costs that is borne by
students should be paid. More precisely, the question of who should pay involves determining the share
of costs to be paid by students versus taxpayersl. The queastion of how students should pay relates
directly to the tuition issue, but "'the tuition" is not a simple concept. Should tuition be the same for all
students? Whatever the level or levels of tuition, should it be paid at the time the education is received,
or later? Should the level of tuition be determined at the time the education is received, or should the
amount be contingent on future benefits ?

The nature of these choices will be described more fully below, While our primary concern in this
paper is with equity, we recognize that sound public policy should also strive for efficiency in the use
of resources. Thus, we begin with a discussion of what we mean by "efficient" and "equitable' solutions ’
to educational finance questions.

By "economic efficiency" we mean the degree of success of higher education in producing outputs
(trained students, for exaumple) that are more valuable than the resources used up in the process of
production, Inthe economy at large, the value of output is generally measured by what people are
willing to pay for it, and, so, as a first approximation, the value of college education may be measured 5‘
by the increased salaries that employers are willing to pay for workers who are college educated rather -~y
than only high school educated. Efficiency, in the present context, can thus be thought of in terms of
the amount by which national income (or Gross National Product) is raised by higher education®

But, which peop}e receive this increased income? And who pays the costs of the resources - teachers,
clagsrooms, laboratories, ete. - that are required to produce the increased income? In other words,
how "fairly" are the additional income and the costs of public higher education shared? This is the issue
of equity.

A

The distinction between efficiency and equity is essential if we are to come to grips intelligently
with difficult issues of public poliey. Higher education may be found to be efficient in raising incomes,
but the method of financing hi~her education might be regarded as inequitable. By contrast, it may be
felt that higher education is being financed equitably, but that it is really not an efficient way to use
resources - there being better ways to increase poople's real incomes (such as by devoting more re-
sources to improving technology). Of course, there are intermediate positions, in which various degrees
of inefficiency and inequity are adjudged to exist,

C et

1, Thete Is, of course, the question of how the taxpayers portion of the costs {s to be shared among various groups, but we do
not deal with this matter, v

2. But this is only a fiest approximation of the full value of college education, because it disregards benefits that arise in ways
other than through the job matket, We retutn to this point below, On the other hand, ft disregards the fact that the increased salaries :
teflect not only the effects of schooling but also of the generally greater ability of those students who have opted for mote schooling, ~




Dobate over issues in higher eduocation finance can only be fruitful if theve is a recognition of when,
and to what extent, the dispute centres on factual matters of efficiency, and when it centres on value
judgments regarding the fairness of the distribution of benefits and costs, This is not to deny, however,
that hoth classes of issues are difficult to resolve, for the factual data relevant to assessment of effi-
ciency are difficult to find, as is consensus on what should be regarded as equitable,

The social objectives of el. clency and equity are in fact quite likely to conflict, thereby complicating
the issue. Consideration of efficiency might suggest that higher education should be provided to some
young people but not to all; implicit i the widely held assumption that not everyone can benefit signifi-
cantly from higher education, But there is still the equity question: it is "fair" for some youngsters
to receive public subsidies while others do not? An efficient allocation of resources can be inequitable.

And, anequitable allocation of resources can be inefficient, If, for example, every youngster were
not only offered the opportunity to go to college for four years, but were required to go, then all college-
age people would ruceive a similar public subsidy, But if this is more equiiable it is doubtless less
efficient, for not everyone is likely {o benefit enough to cover the costs of resources required to educate
them. The conflict between equity and economic efficiency in higher education planning appears to be
a genuine one; we do not attempt to resolve it here, but rather focus on.the iseue of equity itself,

Throughout this paper our attention is directed primarily to decision-making in the public sector.
This orientation is somewhat artificial. The fact that there exists a private .8 well as & public sector
in higher education means that success in devising an efficient and equitable finance system for public
higher education does not agsure either efficiency or equity for the higher education system as a whole,
although our analysis of efficiency and equity issues in the finanecing of public higher education is
applicable to private as well ag public higher education, The question of what separate and distinct roles
cught to be fulfilled by the public and private sectors in higher education is an important one, but scant
attention has been given to it, To have considered carefully the role of the private colleges, however,
would have further complicated an already knotty matter,

Efficient Pricing

Before embarking on our detailed investigation of equity, we turn to a brief analysis of some impli=-
cations of seeking efficient pricing of higher education. As already noted, both kinds of considerations
are relevant to the evaluation of alternative methods of financing public higher education.

The cost of a college education to a student and his family ~ apart from the income foregone - can
'.a analysed in two parts. One is what can be termed the "price" of the education ~ the tuition charge,
the books and supplies, and so forth, The second is the ""ease of finaneing" the price - that is, the
availability and terms of loan funds and scholarships.

The level of the price of college education, and the ease of financiny it, are jointly relevant to
individuals' decisions. An apparently high tuition rate may be quit’, aunageable if grauts or scholarships
are widely available or if loans can he obtained at sufficiently low interest rates, Similarly, even a
totul failure of scholarship programmes and cupital markets to provide financing assistance can turn out
to be inconsequential if the total price of education (ineluding foregone income) i8 suffiociently low. Thua,
there woul:1 seem to bhe trade-off possibilities between the price of education and the means of financing
it - combinations among which any particular individual would be indifferent.

But considerations of public policy dictate that we go beyond an analysis of any individual's prefer-
ences to take account of all the resources used up in the process of satisfying those preferences. Thus,
we are led to consider the questions of what is a socially efficient price of education, as well as what is
a soocially efficient set of finance terms, including an interest rate.

Eoonomic efficiency may be said to exist in a market when the price of the good or service is equated
with the marginal opportunity cost (value of the best alternative use) of the resources used to produce it,
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ond hoth are equated with the bonefits from an additional unit of the good. Thus, given the distribution

of income, the preferences of all individuals In society, and the technologioal production possibilities,

the efficient price for any given unit of production (e, g, man-year) of higher education ig the price which
is equal to the marginal net social cost of providing that education and the marginal henefit received by
the student, By net cost we mean the marginal cost of pruduction miaus any marginal "external" henefits,
that 1g benefits that are not captured by the individuals whose edusation produced them®, To the extent
that such external benefits occur, the efficient price to churge studente would be helow the marginal

ocost of producing the education services®

This view of pricing clearly implies that society (taxpayers in general) should subsidize higher edu-
oation as a matter of efficiency. Sinvce some oxternal benefits may be realized within local areas while
others may be distributed more broadly, all levels of government - federal, state, and local - would
presumably share in the costs. Insofar as the bulk of externalities acorue at the national level, in part
because of population migration, this would argue for a reallocation of publiv financing of higher edu-
ocation away from state and local governments and to the federal government,

Public subsidies can takc a variety of forms. In addition to "low'" tuition rates, there are low-cost
loans, income tax oredits or deductions to parents, and outright cash grants to students, all of which
ocan be equivalent to a tuition reduction. Any of these forms, and no doubt others as well, could be used
to produce the desired puklic subsidy and, in turn, result in an efficient ""price". The choice among them
rests lg,rgely on an equity consideration - that is, the extent to which persons not in "need' would
benefit”

There are some individuals who may be "qualified" for college but who will not attend college
because the combinations of availahle price and interest charges are "excessive' relative to thelr finan-
cial situation and to the strength of their desire to attend, The willingness to incur these costs is
conditioned by factors including family income and wealth, family size, and parental health, Yet there
appears to be a social consensus that these factors ought not to bar college attandance, so that "needy"
individuals with the ability and motivation to benefit from college should go.

If compulsion I8 to be avoided, these barriers to college attendance could be offset in three general
ways: a) incomes of such students and their families might be supplemented; and/or b) the price of
oollege education for them could be reduced; and/or ¢) the interest rate applicable to their borrowing
for college could be reduced.

One might argue that the judgment that & student "should" go tc college, even though family cir-
cumstannes would lead him not to go, represents an implicit social devision that his family's income is
"too low". Thus, an increase in family income would seem to be called for. If the objective, however,
is to make it possible for this student to attend college at a minimum cost to others, then the approach
of glving to needy students cash transfers that are not restrioted as to use, is likely to be ineffioient ;
very substantial transfers might be required before any of the additional money would be used for the
student's higher education, A possible variant is to restrict the use of cash grants to higher education,
But this altexnative may be difficult to implement, since as a practical matter there are no means for
preventing some of the grant money from going to families - even some of them with very low incomes -
whose ohildren would have gone to oollege anyway and who now, having received the grant, will be able

1, At tne conceptual level, the possibility of external costs as well as benefils should be considered, It is not genetally argued,
however, that such costs are notable, If, indeed, they oceur at ail in higher education,

9. It is difficult to estimate marginal costs, but it might 1easonably be assumed that long«run matginal cost can be apptoximated
by avetage instructional plus cupital costs, .

8, For further discussion of this issue in tho context of income redistributional programmes see B, A, Weisbiod (JEC papee, vertical
efficlancy),

4, >;t seems clear that there is considerable arbitrariness in deciding who fs "qualified” to benefit from a college education,
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to inorease their expenditures on other goods and services, Crants to such families are not necessarily
undesirable, but the point is that grants may not he required to achieve educational objectives, however
justified inoy may he from the point of view of a more general anti-poverty offort.

Consider now the alternatives of reducing the price and/or interest rate for the '"needy". If, to
hegin with, the price and interest rate were set at levels that were economiocally officient = in terms of
the costs involved, as discussed in the preceding section « then further weductions would gacrifice
some allooative efficiency in order to bring about effects that were deemed more equitable. Svoh a trade-
off of officiency for equity is by no means unique to higher education, nor is it necessarily undesirable.

In practice, each of the alternatives is bound to fall short of fully realizing equity objectives. Sub-
sidies, whether in the form of cash, tuition rate reductions, or reductions in interest rates, are certain
to go to some persons other than those whom "society" specifically wishes to assist, sinoce the "needy"
and "deserving' are frequently difficult to identify. Thus, subsidies go, at least to some extent, to
the "wrong" people - with taxpayers, some of whom are themselves worthy of help, paying the cost.

Some perspentives on the dimensions of need can he obtained by a theoretioal disaggregation of the
population into several different groups. Group I inoludes those students (and their families) who are
willing and able to pay at least the full long-run marginal cost (which we suggusted above might be
approximated by average inastructioual plus capital cost) net of estimated external benefits, and the full
market interest rate. A portion of thig group, while willing to pay these costs, can do gn only by
incurring some ""hardship". Group II includes those who are willing and able to pay some lower, positive
price and interest rate, and some fraction of this group could pay these amounts only with some hardship.
Finally, Group III includes those people who would need bribes to cause them tu attend college, being
unwilling to attend at any combination of a positive price and positive interest rate. All three groupsare
defined to include only those deemed "eligible" - in terms of aptitude and motivation - to attend college.

One of the implications of the structuring of these three groups is that the amount of subsidy required
to cause an individual to attend college i8 a continuous variable with a wide range of values, Some stu-
dents will require very substantial subsidies and others none at all in order to provide full equality of
opportunity in higher education.

Identifying those who are deserving of additional subsidies to enable them to go to college or to go
without undue hardship is a moat difficult task. Assume, however, that the "need" for higher education
subsidies can he estimated in a satisfactory, if rough, manner, perhaps applying the standards used in
student financiai aid analyses. The perplexing question then is who should pay for these equity-based
subsidies? Utilizing taxpayers in general as a source of revenue, while having merit, does imply that
any sum of money that students and their families "cannot afford" to pay, can be paid by, and should be
paid by taxpayers. But when it is borne in mind that "taxpayers in general' include many quite low
income taxpayers, it beoomes clear that a shifting of the financial burden from students and their families
to taxpayers involves, to some extent, a shift of the burden to families whoae incomes and ability to pay
may be less than the ability to pay on the part of students and their parents.

This raises a more fundamental issue of the meaning of "ability to pay". Just as standards have
been established for determining how much a family can "afford" to pay for higher education, so might
standards be established to determine 1ow much a family could "afford' to pay in taxes. If such a study
were done, it might well conclude that families of given size, given needs, and with incomes below some
specified amount, could not afford to pay any taxes at all; nevertheless, we suspect that many such
families are, in fuct, actually paying taxes - and would be required to pay even more taxes if state sup-
port for higher education were increased,

Another pussible source of subaidy funds for the needy is other college students and their parents,
We noted above that there are some families, particularly in Group 1, who are able and willing to pay
more than the efficient price of education, If they were charged a higher price, the subsidies required
for needy students could be obtained outside the tax system. This would amount to the use of classio
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price disorimination, to charge what the traffio will hear, One might think of the resulting schedule of
charges as reflecting a sliding-scale college payment plan, with the possibility of negative chargoes for
the most needy,

On the assumption that a ochoioce can he made regarding the most appropriate subsidy device for
achieving greater equity, thexre is still a larger issue concerning the propriety of limiting subsidies to
those who choose college rather than snme other means for enhaacing individual and social well-being,
For the many young people not deemed qualified for college or not interested in attending college under
any reasonable pricing conditions, there is a variety of other methods by which they can enhance their
Incomes and future satisfaction, and otherwise hecome effective oitizens, Job training and investments
in small businesses are only two substitutes to college-going, Whether from the standpoint of achieving
equity or effioiency in resource allocation, it would be highly desirable to make these and perhaps other
alternatives available to those young people who do not opt for college. A broadened subsidy programme
might well be more costly, But it would at the same time do much to provide greater equality of oppor-
tunity for all young people, not merely for college students,

The relevance of the proposal for broadening the subsidy base will become olearer as we turn to the
emp.rioal results of our investigation of how the benefits and costs of public higher education are shared
in California, We see that a large peroentage of all young psople receive no public subsidy at all through
the public higher education system, while a small percentage receives very substantial public sursidies,

1, Michigan Stats University has baen sxperimenting with sush a plan, though {n a quite restrictad form, The sliding-soale
approach is also implicit in cases where the siza of scholatships 1s a funation of "nasd",
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II

THE DISTRIBUTION OF COSTS AND DIRECT BENEFITS OF PUBLIC
HIGHER EDUCATION: THE CASE OF CALIFORNIA

The public higher education system in the United States provides - or, at least, offers ~ a public
subsidy to young people of college age. The extent to which the young people actually receive the sub-
sidies depends on a) whether they can qualify for admission, b) whether they avail themselves of the
opportunity to attend, and, if they do, ¢) what quantity and quality of education they receive. As a result,
the anount of subsidy received through the public financing of higher education varies greatly from one
person to another, Our objective in the remainder of this paper is to estimate a) the amounts of sub-
sidies received through higher education, b) the variation in subsidies received by students depending
upon the amount of schooling and the kind of schooling they obtain, and ¢) the extent to which these sub-
sidies al.re received in different amounts by students whose families are at different socio-economic
levels,

Attention is restricted to undergraduate education, and the data used are for public education in
California, While higher educational systems differ among states, it would appear that the results for
California are broadly characteristic of those for a number of other states,

A knowledge of the magnitude and distribution of subsidies or direct benefits provided through public
higher education, or indced through any public programme, is important for what it suggests as to
appropriate pricing, tax, and expenditure policy. By "appropriate" we mean policies that will be effi-
oient in the sense of doing the most to raise output, and at the same time equitable in the sense of doing
the most to achieve society's distribution goals, such as providing greater equality of opportunity for
young people, We can illustrate some of the possibilities, For those "eligible" for higher education,
uniform subsidies may provide a "windfall" to the more finanocially able, while doing little to facilitate
college attendance by the less well-off. This might argue for some kind of flexible prieing system in
higher educat’on, though much the same effect might be achieved less directly through the tax system.
For those not eligible for public higher education, the provision of other kinds of subsidies or direct-
benefit programmes may not only yield substantial benefits to others but also help to achieve greater
equality - of both educational opportunity and of opportunity in general,

The amounts of public higher education subsidies that college students can and do receive are the
difference between tuition and the costs - instructional and capital = of providing instruction to them.
The size of this difference for any student depends on the number of years of instruction received, and
the subsidy per year of schooling, The latter, in turn, depends essuntially on the coats of the particular
college, and on its price (primarily tuition),

1, Littlo sffort sesms to have been given to this subject, For ons interesting and perceptive foray, see Christopher Jencks,
"Social Stratification and Mass Higher Rducation”, Harvard Bduoation Review, Spring 1068,
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In 1968 the public subsidy provided through higher education In California ranged from $720 for a
year at & Junior College to $1,380 and $1,460 for a year in the lower divigion (first two years) at a
California State College and at the Unlversity of California, respectively, But the one-year subsidies
tell only a portion >f the subsidy story, for, while some students may attend a publio college for only &
year or even less, others attend for four years or more. And not only do those who attend for longer
periods rveceive larger subsidies for that reason alone, ut also because the subsidies inorease as stu-
dents progress to the upper division levels, TFor California, students who complete a two-year Junior
College programme receive an average subsidy totalling $1,440, while those completing a baccalaureate
programme at a State College recelve four times as large a subsidy - $6,800 - and graduates from a
University of California campus receive & four-year subsidy of more than $7,100, The aotual amounts
of subgidies vary, depending upon patterns of transfer among these three segments of the California
public higher eduocation system,

The proportions of students entering eaci: segment of higher education who actually complete it vary
considerably, from about 60% at the University, to 86% at the State Colleges, and to 30% at the Junior
Colleges. But even this is deceptive, since many eligible students do not avail themselves of any public
higher education, Some prefer to enter the work force, others enter the military sexvice, and many
females marry and do not continue their schooling, Still others enrol in private institutions of higher
education in California, while another but smaller group seeks higher education outside of California,

Of those who do enrol in public higher education in California, the proportions eligible for each
segment who actually enrol in that segment are oftenvery low. For example, of the 19% of high school
students eligible for the University of California in 1966, only 5% planned to enrol at the University;
another 4% planned on going to State Colleges, 8% to Junior Colleges, 3% to other institutions, and 2%
planned no further education. Of those 17% eligible for State Colleges (but not for the University), 2%
planned to enrol at a State College, 8% at the Junior Colleges, and 4% did not plan to enrol at all. And
with respect to the Junior Colleges, for which all students aie eligible, only some 30% of high school
graduates planned to enrol; this constituted one half of the 64% of high school graduates who were not
oligible (on the basis of ssholastic performance in high school) for either the Universityor a State College.
Thus, whatever their reasons, many high school students enrol at public institutions of higher education
in California which provide subsidies smaller than those for which they are eligible.

Just as the amount of public subsidy varies among the three segments of the California higher edu-
cation system, so do the attrition rates. Students who enter a Junior College not only reveive the
smallest subsidy per year, but they are most likely to remain in school for only a short time. By
contrast, students who enter the University of California receive a far greater subsidy per year and are
most likely to receive that subsidy for four years, until graduation. The high attrition rate at the Junior
College level reflects in part the fact that a number of its programmes require only one year of schooling.
The rate of attrition at the State Colleges 18 somewhat lower, and attrition at the University of California
is the lowest, largely as a result of its greater selectivity in udmissions, 1 1ts first-year attrition rate -
18% - seems rather high, but the four-year completion rate of 88% is within the range for most other
comparable four-year institutions. Howaver, an additional 3% of the initial entrants to the University
of California completed their work at a State College, and some others undoubtedly graduated from
colleges nutside the California system of public higher education,

Distribution of Amounts of Subsidies

We have constructed a rough distribution of the percentage of an age cohort of high school graduates
who receive difierent amounts of public subsidies for higher education, utilizing data on instructional
and capital costs, transfer patterns among the three systems, and attrition rates, This information 18
summarized in Table 1, The rather startling conclusion is that while a small proportion - 9% = receives
rather large subsidies, exceeding $8,000, more than half of California's young people receive undex

1, For additional detatls ses Benafits, Costs, and Pinance of kigher Bducation, op. ¢it, Chapter 4,
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Table 1, ESTIMATED DISTRIBUTION OT PUBLIC SUBSIDIES FOR
HIGHER EDUCATION, BASED ON AMOUNT RECEIVED
DURING PERIOD ENROLLED

AMOUNT OF PERCENTAGE OF

SUBSIDY ($) PERSONS RECEIVING
0 41
1- 740 14
760 - 1,909 80
2,000 - 3,499 3
3,600 - 4,999 3
5,000 - 6,499 6
6,600 -+ 3
100

$760 in total subsidy for higher education. And a substantial fraction - 41% - receive no subsidy at
all. This group is divided t.etween those vho obtain no higher education whatsoever - almost 80% -
and those who plan to attend private colleges within California or colleges outside the state - about 20%.

In short, there is a highly unequal distribution in the amounts of public subsidies actually received,
even though California prides itself on the wide access to higher education it provides and the high
enrolment ratios which are presumably a reflection of this, Moreover, there is little reason to believe
that the distribution of public subsidies through higher education is less unequal in other states than it is
in California. No state has as widely accessible a Junior College system as does California; thus, other
states probably have larger proportions of young people who obtain little or no college education,

Distribution of Subsidies by Family Income

What can be said about the distribution of subsidies provided through higher education when measured
against students' family income levels? While this is a difficult question to answer with the available
data, we have tried to shed light on it,

To begin with, it is useful to examine the patterns of college-going by level of family income. These
are shown in Table 2, where columns (3)-(8) show the family income distributions for all California
public college students in 1964; column (2) shows the income distribution for families without children
in California public higher education, and column (1) shows the distribution for all California families.

The distributions b; family income clearly differ among the groups shown. Median family incomes
(see bottom row of table) are highest for parents of university students, followed by State College stu-
dent families and Junior College student families., Lowest of all is the median for all families without
children in the California system. (This is heavily weighted with elderly and, on average, low income
families.) These patterns are about what one might expect and, in general, conform to the patterns
shown in other surveys,® ‘Thus we conclude that access to subsidies is positively related to levels of

x_gg;. Office of Institutional tudies. Matoh 1967; and L. Ling, A, P Abell, and R, Hammes. CmiioiALe !gagee and moome of
Univeesity of Wisconsin Centet Students, 19641966 Academic Year, Office of Institutional Studies, May 19 May 1968,
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Table 2, DISTRIBUTIONS OF FAMILIES BY INCOME LEVEL AND TYPE OF COLLEGE
OR UNIVERSITY, CALIFORNIA, 1964

(In peroentage)

FAMILIES WITHOUT FAMILIES WITH CHILDREN IN CALIFORNIA
CHILDREN IN PUBLIC HIGHER EDUCATION
INCOME CLASS ALL FAMILIES Cg\LlFORNlA PUBLIC
$ HIGHER EDUCATION TOTAL Ic sC ue
(1) (9 (3) 4) (6) (8) __
0- 3,009... 16.1 17.0 6.6 8.1 4,1 8.0
4,000 - 6,999 .., 14. 8 14,9 13.0 16.9 10,2 7.6
6,000 - 7,999..,. 18.9 19.0 17.6 19. 6 17.0 11,1
8,000 - 9,999 .., 18,1 18.3 16.4 16.9 17.2 13.1
10,000 - 11,999 ... 12. 4 12.1 16.8 14. 4 19,9 13.3
12,000 - 13,999 .., 7.4 7.3 8.8 17. 2 10.8 11,8
14,000 - 19,999 ,,, 7.9 7.5 18,0 11.1 13.0 20.3
20,000 - 24,999 .., 1.8 1.6 3.4 2.6 3.3. 6.6
25,000 + ,.iiuuis, 2.6 2,3 5.4 | 42 | 45| 118
Total.. e 0 4 B0 BN 000 10010 10010 10010 10000 10010 10010
Median Income .... $8,000 $7,900 $9,560/ $8,800f $10,000, $12,000

NOTE: JC (Junior Colleges); SC (State Colleges); UC {Univetsity of California),

SOURCE: Column (1) - Letter from Office of Legislative Analyst, California Legislature, in Tuitfon for California's Public Institutions
of Higher Education, Joint Committee on Highet Education, Hearings, 13th October, 16th October, 1967 see
Tab T, Table 1,
Column (2) = Percentage distribution of Column (2), calculated by authots.
Column (3) - Weighted average of Columns (4), (6) and (6).
Columns (4), (5),(6) = Edward Sandes~ and Hans Palmer, The Financial Barrier to Higher Education in Galifornia (Clarement: Pomona
College, 1966), Table M, p, 21, which relates to distribution of parent-supported students only,

family income, with the highest single-year subsidy going to UC students (and their families) who al-
ready have the highest median family incomes ($12,000).*

We can present some crude figures to illustrate the association of family income and subsidies re-
ceived, by comparing median family incomes for the groups shown in Table 2 with the amounts of the
subsidies going to each of these groups. Table 3 presents our estimates of these data. Median income
of families of various types 18 shown in line 1, the one-year subsidy received is given in line 2a, and
the subsidy as a percentage of family income is presented in line 2b, Because ciudents first enrolling
at each type of institution do not remain in college equally long, the average number of years they are
enrolled is also shown, in line 3, The total subsidy received is shown in line 4a, and the percentage of
family income that the subsidy constitutes is in line 4b, Because students transfer among the three
higher education systems, the average subsidy is not simply the product of the average subsidy in a
particular system and the average number of years of schooling obtained by students who begin their
schooling in that system, As indicated by line 2b, the values of the single year subsidies vary from

1, Were we to telate the data shown in Table 2 to the data on subsidies teceived over the entire college stay, the differences in
the subsidies recelved would be accentuated, ‘The reason is that Univetsity of California students ate more likely to complete fout
yeats than ate State College students, and the latter ate more 1ikely to complete four years than the vast bulk of the students who begin
at Juniot Colleges,
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Table 3. AVERAGE FAMILY INCOMES AND AVERAGE HIGHER EDUCATION SUBSIDIES RECEIVED
BY FAMILIES, BY TYPE OF INSTITUTION CHILDREN ATTEND, CALIFORNIA, 1964

: FAMILIES WITH CHILDREN IN CALIFORNIA
PA%%E;SELTK?UT PUBLIC HIGHER EDUCATION
ALL FAMILIES | =01 1P ORNIA PUBLIC -
HIGHER EDUCATION| nom) i sc e
W @ (8 @ | ® | ®
Average family income (1) .. ... 8,000 7,900 9,660 | 8,800 |10,000 | 12,000
Average higher education sub-
sidy per year (ii)
a) Amount in dollars ....... - 0 880 720 | 1,400 1,700
b) Per cent of linel ....... - 0 9 8 14 13
Average number of years of
higher education completed.... n. a. n, 4, n, a. 1.2 2,6 2.8
Average total higher education
subsidy
a) Amount in dollars ....... - 0 1,700 | 1,060 | 3,810 4,870
b) Per cent of line1 ....... - 0 18 12 31 41

(1) Median incomes from Table 2,

(i) Average subsidies are based on the distribution of enrolment by year of school and on distribution of entolment by type of institution.

zero per cent of family income for those without children in public colleges and universities (some of
these people may have children in private colleges or in public colleges not in California), to 14% of
family income for those families with State College students.

The average overall subsidy is equal to 9% of current money income for all parents of publicly-
enrolled college students (line 2b, column 3), but the subsidy climbs to 18% of family income when we
take account of the number of years that the educational subsidy is reseived (line 4b, column 3).
Because, a8 noted before, the amount of schooling received differs, the average total subsidies (line 4a)
rise far more sharply than the single-year subsidies (line 2a), as we contrast the families with children
enrolled in California Junior Colleges, State Colleges, and University. These patterns of subsidies
raise serious questions about the equity of the ourrent system for financing public higher edu-
cation in California.

At the same time, however, the distributions of students by parental income (as shown by each of
the columns in Table 2) are 80 wide for each type of system - University of California, State College,
and Junior College - that any strong conclusions abiout the "class-serving! nature of the entire system
of higher education in California cannot be drawn, While there is a tendency for the higher subsidy
schools to draw a higher-income olientele, the overlap of the distributions is still very substantial.

Some added light can be thrown on the squity issue by a restructuring of reoent data presented by

the California Co-ordinating Council for Higher Education.* The data from several of its tables have been

1, Co-ordinating Counoil for Higher Bducation, State of California, Financjal Assistance Programs, 67«18 (Second Revision)
81st October, 1067, Table 142, p, 1+9; Table 18, p, 1-10; and Appendix Table B<3,
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combined to show how oligibility and plans for higher education enrolment vary systematically with
income,

We see in Table 4 that under 20% of high school graduates qualify for the substantial University
subsidies; this is a product of the academic entry requirements, Even more striking is the fact that
the percentage of all students qualifying for the Universgity of California (column 1) rises quite dramat-
ically by family income level - from about 10% in the lowest income bracket (under $4,000) to 40% in
the highest (over $256,000). Thus the correlation between high school achievement and family income -
and all that it reflects - is startling indeed. This pattern persists as we widen our view to include those
eligible for botfh the University and those who are eligible for State Colleges (column 2). But a close
examination of the differences between the two columns shows that the percentage of those eligible only
for the State Cbllege system is roughly constant with respect to income level; thus, University eligibility
requirements account largely for the unequal distribution of opportunity.

Table 4. DISTRIBUTION OT' HIGH SCHOOL GRADUATES BY ELIGIBILITY FOR PUBLIC HIGHER
EDUCATION IN CALIFORNIA, BY TYPE OF EDUCATION AND FAMILY INCOME

(In percentage)

PERCENTAGE DISTRIBUTION QF HIGH SCHOOL

FAMILY INCOME GRADUATES BY ELIGIBILIT 17 FOR,

$ .

! UNIVERSITY OF CALIFORNIA

UNIVERSITY OF CALIFORNIA AND STATE COLLEGES
0"" 3’999 DR R R R I R R R R I RN R B N N I R R R S R R I 10.7 2800
4,000 - 5,999 .iiiiiiiiiiiiiii ey 11,5 26.3
6,000' 7’999 RN R R R R R 11.9 30.5
8,000"‘ 9’999 L R R N I R R R R R R R BN I I I SN S B BN B Y 16.2 33.2
10,000 - 12,499 ...iiiiiiiiiiiii i 19, 4 37.1
12,600 - 14,999 .. .iiiiiiiiiiiiininiiiiinanes 22,6 39.8
16,000 - 17,499 ..ivviiiiiinininirniiiannnena 27.9 45. 4
17,600 = 19,999 .. iiiiiiiiiiiiiiiiiiiinia 29,56 46.1
20,000 - 24,999 ... iiiiiiii it iiiieans 33.3 46.1
26,000 + it i i i 40.1 54.3
Not reported . .ovvv v ivvrrenvennrenonnsoasers 13.8 28,0
Y ) T 19.6 36.3

NOTE: Excluded from the sample of 8, 162 were 302 students planning vocational training, 38 non«tespondents on entolment plans, and
20 for whom eligibility was indeterminate,

SOURCE: Based on data from CCHE, Einancial Assistance Programs, 67-13, (Second Revision) 31st Octobet, 1067, Table 12, p, 1-9;
Table 1-3, p, 110; and Appendix ,?,a,‘,’le B3,

The extent to which family income influences the likelihood that a student who is eligible for a high
subsidy school will go to it i8 indicated in Table 8. For the University (column 1) a larger fraction of
upper than lower income students plan to attend; the same holds for the combined University-State
College system group (column 2); and the pattern continues - though in somewhat muted fashion - when
we consider all high school graduates (column 8)., Actually, these results are somewhat deceptive since
those eligible for a "higher" system can also attend a "lower'' system. Indeed, when we compare the
percentage of University eligible atudents planning to attend one of the three public systems, we find that
the proportion is fairly constant with respect to family income, at about 70-76% (these data are not
shown in the accompanying tables), Much the same kind of pattern emerges for both the University and
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~able 5. COLLEGE ATTENDANCE PLANS OT" CALIFORNIA HIGH SCHOOL GRADUATES,
BY FAMILY INCOME AND HIGHER EDUCATION SEGMENT, 1066

(In peroentage)
PER CENT OF UC-SC | PER CENT OF ALL CALIFORNIA
FAMILY INCOME LEVEL ELfg?Bfgg'gL?\l;‘lg&G ELIGIBLES PLANNING HIGH SCHOOL GRADUATES
8) 0 ArTID UG TO ATTEND EITHER PLANNING TO ENROL IN
UC OR §C UC, §C ORJC
‘0 - 3,999 ...... 30.4 22, 6 63.1 4 \
4,000 - 5,999 ...... 26,1 29,7 66,1 ,
6,000 - 7,999 ...... 23, 4 28, 1 56.3
8,000 - 9,999 ,..,.,.. 21,5 36.5 60.0 g
10,000 - 12,499 ,...,. 26,8 32,6 82,0 3
12,500 - 14,999 ,.,... 26. 2 37.5 64.6 |
15,000 - 17,499 ,,.,... 26,9 32.1 63.4
17,800 - 19,999 .,..., 33.3 45,7 64.2
20,000 - 24,999 ...... 45,4 62. 0 . 68.2
95,000 + 1 1rerrrnrnens 46.7 47,8 57.8
NO response .,.viveie 30.5 30,1 417.9

SOURCE: Same as Table 4,

State College eligibles who plan to undertake higher ~ducation, The point, however, is that enrolment
in a lower system - often dictated by family income considerations -~ implies a reduced level of sub-
gidies.

Who Pays the Taxes ?

Having shown the extent to which families in different income groups are awarded subsidies through
the fiscal system by virtue of the provigion of higher education, we turn now to the question of how
these subsidies are financed, Specifically, we estimate distributions of state and local taxes paid by
families at each income level. The objective is to provide a basis for comparing the subsidies received
with the tax payments made. Such information is essential in assessing the equity of the current methods
of financing higher education in the State of California. ‘
t

Our approach is to estimate the incidence of the most important state and 1ocal taxes by family
income level, so as to note the absolute amount of taxes paid at each income level. We can then compare
this amount with the subsidy received and note any differences. But we still have no real way of deter-
mining how much of whatever taxes are paid reflect support tor higher education, as against the many
other services provided by state and local governments,

The average amount of taxes paid at each income level as well as the effective tax rate, for
California state taxes alone, and for state and local taxes combined, is shown in Table 8, 'The most
important finding is that while the state tax structure (column 2) seems to be somewhat progressive «
that is, the effective tax rate rises with income - except in the lowest income classes, the combined
state and 1oca1 tax structure (column 4) is regreasive below $8,000 and 18 essentially proportional above
that level,!

1, ‘The tecent, 1987, changes in the California state income tax sttuctute have increased, but only slightly, the overall progres-
sivity of the state tax structure,
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Table 6. ESTIMATED TAX BURDENS BY INCOME CLASS, CALIFORNIA, 1968

) ~ STATE TAXES  EFFECTIVE STATE AND  EFFECTIVE
ONLY PER STATE TAX LOCAL TAXES STATE AND LOCAL
ADJUSTED GROSS FAMILY 8) RATE b) PER FAMILY ©) TAX RATE b)
INCOME CLASS
($) () (%) (%) (%)
(1) () (3) (4)
0~ 3,999 .......v00 104 5.2 474 23.7
4,000 - 58,999 ....000uus 132 2.6 B27 10,6
6,000 - 7,999 .....iu0us 161 2.8 B76 8.2
8,000 - 9,999 .......00s 221 2.4 696 7.7
10,000 -~ 11,999 ......0u0, 301 2.7 833 7.6
12,000 - 13,999 ......00vo 389 3.0 984 7.8
14,000 ~ 19,999 ... ovuuvs 539 3.2 1,228 7.2
20,000 - 24,999 ......0000 866 3,8 1,768 7.8
26,000 + . 0viiiii o nnna 2,767 5.5 4,093 8.2

SOURGES: Personal income, sales, cigarette and beverage taxes by income level were obtained from Letter from Office of Legislativ~
Analyst, State of California in Tuition for California's Public Institutions of Higher Education, Joint Committee on Higher
Education, Hearings, 13th and 16th October, 1967 see Tab, T, Table 1, State gasoline taxes and local property taXes were
based on itemised tax deductions reported on state income tax returns, 1965, and summarized in Franchise Tax Board,
Anpual Reports, 19685 and 1968, Table 13, Local sales taxes wete assumed to be distributed in the same manner as state
uhuumwwmSmwbwnuummwmwunw%emmwommmwnmmmmnumwmaﬁmnwmwm
applied to the estimated amount of state sales taxes in each income level,

a) Personal income, state sales, cigarette, and alcoholic beverage taxes only,

b) Taxes as a per cent of estimated mean income of each income class, The mean of the highest income interval was

" arbitrarily assumed to be $60, 000,

¢) State taxes include personal income, sales, cigarette, alcoholic beverage, and gasoline taxes, Local taxes include
local sales and property taxes,

We return now to the major task of this section - to compare the taxes paid with the subsidies re-
ceived by families with children enrolled in college, so that we can observe the extent to which broad
groups of families do or do not receive net subsidies through higher education. In making such com-~
parisons we once again remind the reader that this involves comparing all taxes with benefits received
from higher education alone. As shown by Table 7, the annual value of higher education subsidies (line
2) received by a family with a single child enrolled in a public college exceeds the total amount of all
state and local taxes they pay (line 3), by rather substantial amounts, On an overall basis the average
higher education subsidy is $880 per year (line 2, column 3), in contrast to total state and local taxes
paid of $740 (line 8, column 3); this results in an annual net transfer of $140 from all taxpayers to
parents of each college student, But this average conceals wide differences by type of college.

For families with a child at one of the State Colleges or one of the University campuses, the net
transfers range from $630 to $790 per year., Meanwhile, families without children or with children not
enrolled in public institutions of higher education receive no subsidy whatsoever, while they pay an
average of $680 in state and local taxes. This is not to suggest that such families shéuld pay no state
and local taxes, for some may have benefited in the past, others may benefit in the future, and still
others may have opted for more expensive non-public California higher education, Moreover, state and
local taxes finance public services other than higher education. In any case, as is evident from a com-
paris n of line 4 and line 1, the current method of financing public higher education leads to a redistri-
bution of income from lower to higher income families; indeed, there is very substantial progressivity
in the resulting pattern of transfers.
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Table 7, AVERAGE FAMILY INCOMES, AVERAGE HIGHER EDUCATION SUBSIDIES
RECEIVED, AND AVERAGE STATE AND LOCAL TAXES PAID BY FAMILIES,
BY TYPE OTF INSTITUTION CHILDREN ATTEND IN CALIFORNIA, 1964

it FAMILIES WITH
ITHOUT
CHILDREN IN CHILDREN IN
ALL o T ORNIA CALIFORNIA PUBLIC
FAMILIES PUBLIC HIGHER EDUCATION
HIGHER
EDUCATION[™ ' ' T -
TOTAL Ic sC uc
6 () (3) 4 () (8
1. Avercge family incomea) ........ | 8,000 7,900 | 9,560 8,800 10,000 | 12,000
2. Average higher education
subsidy per year h) v.o.ovevvvrirnes - 0 880 720 1,400 1,700
3. Average total state and local
taxes PEld ) vvvvv i ivrrerrnrrineas 620 680 740 680 770 910
4, Net transfer (line 2 - line 8) ..,..... - -869 +140 +40 +630 +790

a) From Table 2,
b) From Table 3,

¢) Total state and local tax rates from Table § were applied to the median incomes for familles in each column,

. - -
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CONCLUSION

Public policy regarding higher education must consider a number of factors among which the eco~
nomic efficiency of expenditures on higher education and the distributional equity of the public support
for higher education are surely prominent, After a brief analysis of the economic efficiency issue, this
paper turned to its primary objective ~ an empirical investigation of the distributional effects of public
higher education in our most populous state, California,

The general nature of the redistributive effects of the current method of financing public higher
education in California is clear, Some low income persons have benefited handsomely from the avail-
ability of publicly~subsidized higher education, But on the whole, the effect of these subsidies is to
promote greater rather than iess inequality among people of various social and economic backgrounds,
by making available substantial subsidies that lower income families are either not eligible for or cannot
mako use of because of other conditions and constraints associated with their income position,

To overcome the effects of the present system would require a substantial overhaul of the prieing
system in public higher education, a realignment of the tax structure, and/or a broadening of the eligi-
bility base for public expenditure programmes. With respect to the latter alternative, eligibility for
public subsidies to young people might well be expanded so as to embrace all young people - not only
those who go on to college but also those who opt for alternative ways of expanding their earning power,
such as apprenticeship or on-the~job training, or even investments in businesses, In any case, it is
clear that whatever the degree to which our current higher education programmes are rooted in the
search for equality of opportunity, the results still leave much to be desired.
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