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INTRODUCTION

The economics of human resources is a relatively new field, and
presents a wide area for research and development. In an attempt to
train younger people for work in the rapidly growing areas of the
economics of human resources and the economics of education, a Workshop
on the Economics of Human Resources was instituted during the spring
semester of 1965-66 and the fall semester of 1966-67 at the University
of Wisconsin, (see Appendix A).

Graduate students enrolling in the Workshop were afforded an oppor-
tunity both to hear lectures from leading researchers and teachers in
the field and to initiate research of their own.

METHOD

The Workshop was offered for graduate credit. It met weekly
throughout the two semesters, The emphasis in the first semester was
on the visits of outside speakers, who presented papers on research
they were conducting. Participants in the Workshop also were required
during the first semester to select research topics for their own papers,
with guidance by the Workshop Directors. Occasional discuscion sessions
were held to relate the topics covered at the various sessions. A list
of research topics developed by the WJorkshop Directors is included as
Appendix B, along with a list prepared by Willard Thorp.

Students were required midway through the first semester to submit
proposals outlining their research plans; these were then criticized by
the Directors before further work was undertaken., Each student pre-
sented a short oral report on his work late in the spring. Copies of
the proposals are attached as Appendix C.

The schedule for the first semester of the Workshop was:

Februaxry 9 Organizational Meeting

February 16 Thomas Fox, Syracuse University, "The Production Function
of Education."

February 22 Mark Blaug, London School of Economics, "The Rate of
Return on Investment in Education in Britain."

Februarxy 28 T. W. Schultz, University of Chicago, "Responses of
‘ Schools and Students to Economic Growth."

March 9 Edward F. Denison, The Brookings Institution, "Education
and Economic Growth in Nine European Countries, 1950-65.,"




March 15 Discussion and Analysis of Papers to Date.
March 22 Discussion and Analysis.
March 30 Harry G. Johmnson, University of Chicago, ''The Economics

I B g DR s

of the Brain Drain."

e

April 6 Discussion of Preliminary Research Proposals by Students.
May 4 Student Reports.
i May 11 Samuel Bowles, Harvard University Center for International
Affairs, "An Educational Planning Model for Northern
Rhodesia."
May 18 Concluding Session.

During the second semester of the Workshop, the primary emphasis
was on discussions of the student's research projects, which had begun
in the spring semester and continued through the summer. Three additional
outside speakers were brought to the campus in the fall. They were:

November 7 Daniel C. Rogers, Yale University, "Education and
Earnings: A Case Study."

November 28 Finis R. Welch, Southern Methodist University,
"Labor Market Discrimination: An Interpretation of
Income Differences in the Rural South."

December 12 Melvin W. Reder, Stanford University, "Incomes and
Mobility of Dentists."

A selection of papers presented by visiting speakers is included as
Appendix D.

As background for the Workshop, students used as a reading list
(Appendix E), a basic bibliography in the human resource area which some
of the students had covered in a previous couxse in Human Rescurces and
Economic Growth. As often as possilble, speakers provided advance copies
of their papers, so that Workshop participants were familiar with them
when presented.

For the sessions devoted to discussion and analysisg, a student was
assigned to be a formal discussant for each speaker's paper. A written
report was prepared by the discussant and subsequently was distributed
to the other participants. (See Appendix F.)
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RESULTS

Enrollment was limited by the Jorkshop Directors in order to allow
the fullest possible discussion of the research projects and the maximum
flow of ideas between the outside speakers and the Workshop participants.

The Workshop sessions at which speakers appeared were open to
other faculty and students from the University, but visitors were asked
to defer to participants during the discussions and, in some cases,
closed meetings were held to further facilitate this exchange.

During the first semester, eight graduate students enrolled in the
Workshop for credit, six of them from the Department of Economics and two
from the School of Education. In addition, there were three auditors.

In the second semester, six students took the Workshop for credit.

Student topies included the following:

Marjorie Putz "A Survey of Alternative Input Mixes in Teaching."

John Bowman "The Correlation Between Education and Unemployment."
(Not Completed)

Don J. DeVoretz, '"Linear Programming and Educational Investment."

Peter A. Lundt "The Factor Proportions of Canadian Foreign Trade
and Human Capital."

John L. Melder "Education and Income Redistribution."

M. J. Oatey "Institutional and On~The-Job Training."

J. A, Wilson "pime/Cost Trade-O0ffs and Educational Flexibility."

(Not Completed)

Allen V. Potts "History of Education Benefits Under the Wisconsin
State GI Bill of Righta."

Copies of the student papczs are included as Appendix G.

DISCUSSION

As stated above, the primary purpose of the Workshop was to stimulate
interest and research in the field of human resources,

For the graduate students involved the Workshop presented them with
the first hard look at the problems of doing research in the field. In
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some cases, the initial research topic was changed, or narrowed, Or
broadened. In all cases, students gained experience in formulating a
research topic, designing the research methodology, and in actually
doing research in a new field.

As an outgrowth of the Workshop, M. J. Oatey went on to write a
Master's Degree thesis dealing with on-the-job training. John L. Melder
is presently engaged in research for a dissertation dealing with the
variables affecting continuation of students' education after high school.
Allen Van Potts is doing research in the field of variable tuition rates,
and is revising his Workshop paper for publication. Don DeVoretz is
using a linear programming model in assessing the education system of
the Philippine Islands, using a methodology similar to that used in his
Workshop paper; DeVoretz currently holds a fellowship and is in the
Philippines, Thus, the Workshop has stimulated considerable research

in the field of human resources.

The value of having outside speakers redounded to others in addition
to the Workshop participants since each Workshop session was attended by
faculty and other graduate students interested in a particular speaker's

research.

The spring-summer~-fall format of the Workshop proved to be useful,
providing more time for students to complete their work than the usual
fall-spring format provides. The difficulty with the approach lies in
obtaining financial support for students during the summer, soO that they
can continue to carry on their research. Unfortunately, we did not ask
for such support in our proposal. Were we to submit a proposal such as
this again, we would regard the provision for summer research support

for student participants as essential.

CONCLUSION

Discussion between outside speakers and Workshop participants proved
particularly valuable in opening new lines of thought on questions under
consideration and in showing students new ways of approaching complex

issues.

At the close of the Wnwkshop, it was decided that a one~-semester
offexing would probably be sufficient to meet the goals of the course,
unless we could be assured of having summex financing for the Workshop
students. A one-semester Workshop on Human Resources was inaugurated

in the f£fall, 1967, semester.

The investigators feel the Workshop provided a valuable means of
bringing new people into the field and stimulating new research activities.
This view is supported by the fact that the Workshop is continuing to

receive support from a non-government source.

5=
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The Workshcp ran for two scmesters and carried graduate credit. It
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Nine outside speakers, each well~knoun in the area, presented papers.
At the close of the year, each participant completed & paper on a resezrch
topic which had been discussed and approved during the yeas.
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UNIVERSITY OF WISCONSIN
Department of Economics

ANNOUNCEMENT

WORKSHOP ON ECONOMICS OF HUMAN RESOURCES (ECONOMICS 968-969; also Ed. Pol.

Studies 968-969),
Spring~Fall 1966. Professors W. Lee Hansen and Burton A. Weisbrod

A new workshop will be offered during the Spring and continuing into
the Fall semeste. , under the direction of Professors W. Lee Hansen and
Burton A, Weisbrod. The objective of the two-semester workshop is to
stimulate research in the rapidly-developing area of the economics of
human resources. The workshop will, in its first year, focus on the
economics of education. In subsequent years, topics to be investigated

may include health, mobility, welfare, etc.

The workshop will meet weekly during the spring semester and the
following fall semester of each year. During the spring the principal
emphasis will be on exposing the participants to new research develop-
ments and discussions of future research possibilities; this will be done
by the directors of the workshop and will be supplemented by outside
speakers. Among the major topics to be taken up this year are: (1)
Investment in Man and Economic Growth; (2) Outputs of Education and Their
Benefits; (3) Inputs to Education and Their Costs; (4) The Production
Function for Educationm.

In the fall semester, some of the new work stimulated by the work<
shop == begun during the first semester and continued over the summer =~
should be far enough along to be reported to the workshop and thereby
subjected to appraisal and constructive criticism. Thus, during the fall
semester the emphasis will be on obtaining progress reports about, and
developing critical, analytical discussions of, the research initiated
by workshop participants.

Members of the workshop will be required to participate during both
semesters, They will also be required to present a carefully-written
research prospectus for approval as early as possible but in no case
later than the end of the spring semester. INMembers of the workshop will
be urged to undertake research having empirical and quantitative aspects.
It is hoped that much of the research will lead to Ph.D. dissertations
and/or published papers.

The workshop, which will offer graduate credit, should be of
particular interest to students of economic growth, labor theory, public
finance and applied welfare economics. Enrollment requires consent of
one of the instructors. '
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Suggested Topics for Ressarch

101 Questions for Investigation (Thorp)
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Harch 1966

Workashop on the Economios of Human Resources
Professors ¥. Lee Hunsen and Burten A. Weisbrod

Sungosted topics for research

le How can we mmasure the outputs of edwcution? Vhat are the outputs?
How do these outputs very by lavel of schooling, type of schoolinz,

tyue of curriculum, by reglon, ete? Do the forms of outrut chrange
ovor timo?

2. Yhut arc the various types of inputs to the educational pIroCcoess?
How can these be identitied and Quantified? How do these vary by
tyve of schooling, ete? How have they chanzed over time?

3s What are some operational leasures of ®gualitv" of education? That
measures have been ured? How satisfactorv are the¥? tVhat ure the
ceriteria of "satisfacicriness"? liow videly accaepted are they?
Puggestions for improved measures?

4« How can ws deterninc whether the "gquality™ of educational output has
chanced over time? Vhat indexes of quality have heen employed? Mhat
kind might he doveloped?

5« How can we measure tho productivity o £ enterprisos vroducing ®education¥
“hut 1s tho productivity of the Universitv of Wisconsin, of of one of
1ts departments {e.y., Econouins)?

6. It is frequently argucd that education produces extensive "externaliticaee

all of which are assumed to be positiva, What kind of case e=n be nade
for the proposition that education produces certain nogative
externulitios? “iv.n the axistence of positive and negative eitornalities,

hovr might these corprre with those pruduced by otheor types of public and/
or private oxpenditurcs?

7« What is the price elasticity of demand for hizher education (partial oy
tot:l elasticity)? bhut is the "price" of higher euwucation? Give sore
uantitutive estimmtes. Las the changing conposition af enrollmantes at

public and private universiting be arfected by changing relative prrices
of cducation?

8. VWhat is the value of the now GI B111l? Vhat is the value if i+ is used by

the individual? "hat is the probability that i+ will be used, as a function

ol age, region, fanily status, ote? What offects will its use have on the
distribution of income?

9. Xs the GI Bill a "good" thing? In vhat senss is it wi00d"? “hat is bho

significunce of tha fauet that the GI Bill does not subsidize non-school
goars? I thia a uscful wey to stimulato additional school-goinz? Docs
tha fuet that the OI Bill upplies eusentially only to mules pose probloma? .
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10.

12,

13.

14

15.

16,

17

18.

“hat 18 the "incois elastioity® of demana for bisher education? %hat is
hanpening to tho rute of college-going (and completion) anong nales vs.
Tenolas in tho U.3., in vardous regions? %o what oxtent are those
pabterns explainable by incaie changes?

liow applicuble 18 "program budzeting® or enst effectiveness® in

evaiuating educational srooraus? How uight those techninues be applied

to a university (suck as Vitsconsin), to a depa:tment (such as Eoonoi-10s8),

%0 a school syustem (such as that of kadlson), or to one of the state : r
Federally-supported educational progrums? What are the najor problems
encountered in applications such as thase? Vhat are the potential benefits?

that are the efrocts of sueh things as family incone, social class,
rural versus urban buckgzrownd, residencc, ahilitvy, etc., on school-
g0ing? To what extent do incouo opportunitias (expooted income) and
costs of education oxplain thc differences assoeisted :1th tho above
factors?

What explains the differcntial dropout behavior of various zroups,
among then minority, othnie, socfzl class, ete? Lo wha: extent do
dilfarencos in expected ineomes and costs of education explain thesa
ditférencas?

The correlation between level of education and unemploviicnt. Why 15 thare
a correlation? Will it continue? How strong ia the correlation? Do we
observe this in other countrias us well?

International flows of highly oducated rearsSonfy~~the "bruin® drain. How
largo are these flows? In what directions are they eoing? low can these
flows bo explained? Vhat is +hoir slinificance for economic arowth, for
resource allocation?

Vhat are the rutes of roturn on euucution for fe:ules? (use @ensus data,

a la Becker, lansen, etc.)s How doms the pute of return differ by rezion?
Hew will 1t diifer by extent of Labor force participation; full-time versus
part-tire, by career versus non-curee: women? What are the special
prohlems encountored in meking suci. estli.ates for feuales ag contrasted to
males?

Hou do individuals finance thcir expenditures for higher education?

¥hat role is played by tle - rivate markot for capital funds? public loan
fonds? gronts, fellowships, and Scholarships? How fbbxible and ddaptable
arc ouck of those asystens? Viat is their inpact on the rato of return?
Vhat iz their ifmpact in altoring the relativo distribution of enrollments
anong various fields?

Is thorc any means by which we can esti.ute the rzte of obsolesenco - f
the outputs produceu vy ocaueation? “Whet are the implications for
on~the-job trainine, for retraining, for adult e ducation? ¥hat is
optinal strategxy in choosing an occupation, given vurving expectations
about tho possible rate o1 obsolemence?




19, Capital Markets for Education Loans

How active is the private sector?

What has been the effect of the public sector (e.g. NDEA, etc.)?
What is the repayment record?

How might the market be "improved"?

How important are the underlying barriers?

20, Income redistributional Effects of the Higher Education Systen

Who pays the taxes and who receives ¢he schooling?
Do low-income people have more or fewer children per
family than higher-income people?
Does rate of parochial-schooling and private school going differ by
inconme level?
How satisfactory are the Ribicoff Amendment #nd other tax-credit plans in
this respect? : -

ERIC

Full Tt Provided by ERIC.
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Appendix C

Student Proposals:

Don J. DeVoretz
Peter A. Lundt
John Melder

M. J. Oatey
Mar jorie Putz
J. A. Wileon
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April 3, 1066

Invest ert in education as any other arciluedive expenditure
rernires a ratiosnale ior eificient allocation of exnencibures to
produce a maxi-u inceresent in outnud. fresentiy, two main tech.
nirves -~ rate of return avalysis and mannower danning have been
used to maximize gains frov educntionsl exnenditures.  io DLOPO-
nents of either Yeohnicrue there nre secen advantages s well as
disadvantages 1o Loth anvroaches,

e

It wil' not be the nurvose of tlis naney Lo exiol or criti-
cize either anwroach in sreat delail. Pather reneral remarks will
be ~ade to deseribe ihe theor tical underpinnings with the object
of illustrating Lhe need for a linear nrogsgmming annroach in a
tess develo "ed counirw,

The rate of return an roaech essintinliy asscsses the rate of
interest neccssary 4o ecunte costs vith exvecled luture earnings.
The imnlicit _assueytions of this * cthod are -any as Dlaugp has
nointed out., the innortant assuw >iione thourh in relation to
anplication in a low income (conomy are %he inifinite elasticity

it

of substitution & ong lactor insuts, cdueation as general edncam
tion and wosilive stndont response Lo ¢ conoie incentives,

In 2 lese develosed econowy none of “hese assuaplions are
fuliitled, lactor innuts, cspecially teachers srve not erul ned
te shift readily from one tyje of teaching to anothor. Also, the
rreat devand for skills and early speciaiizalicn oilen forec 1o0pe
mal training Yo cnd general education errly in the siudent's
career, ‘'ost i-noertant though is the lack - student resnonse
to econcric incentives., A Philiopi e cose stuwiy undertaken by
this author showed a wide divergence between private action and
gsocial needs. The economic return Lor ZYALE certain skills was
hiigh bul studaints refrained from training for these fields because
of consurmpiion reasonsy i.e. nrestige. This exaunie ig undoubt-
ably reneated in many other low income econowies,

This wide divergence from assu-nbions underlyineg the rato
of return anoroach forees povern-ent action in lieu of inadequate
mwarket mechanisms to waximize soeial returns., This necessity for
wublie action becomes ecven wove evident when we add the unconmpe fuw
itive and diseauilibrium conditions of less devrlioned labor mare
kets to our Tist ol DLrokon assur ~tions, Subgidies and other forms

1. "WBlaug, "Private Demand for ixira kducation", Legnomica, leb,
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ol povern:ent policy can Le innlewcnted 4o corrcet for ithese
features and to maxiwize social returns,

Mowever, it iz one of tl'e purposes of this paner to illuse
trote the comnlexity of irplecenting publie voliey given the cri-
terionpf the rate of return aporoach. If student regonse is
lacking and government action is renuired how can government oper~
ationally determine the number of x skills and years of schooling
reruired to equalize rates of return among educational levels and
between aducation and other froms of investment? To say that x
dollars spent on elewmantary education will equalize its return
with resnectd 4o collzge expenditures is beyond ca'lculation,
Changes in marpinal reburns and marginal costs would have to be
catculated for eachh student &t each laevel of education in each
time period and then marginal adjusiments de. This is a Hercu-
lean task. Fox these reasonsg it would seem Iruitiul to searech
for an alternative melhod,

The manpever nlanning techninue is desipgned to meet the op-~
eraiional reonuirevents of a less develoned economy, Given an
overoil growth nian with inlersectoral growth targcts skill re-
nuirevents and educational invesiments can be dJdeter ined. There
is one basiec operational weakness to this anwroach. 1If any oi
the industrial grovih rates are inaccurately forecasled or the
nroduction function changes, the proiceted ski'l and educaticnal
reruirsvents can be far oif, Unfortunetely, bad forecasts ave
al ost certain in a low income economy where statistics arve poor
and unanticipated structural changes are many.

A linear nropwamming techniove offers a tentative solution
to the operational nroblems invelved in the rate of return and
manpower plamning aporcaches. Inlike the rate of return anpro: ch
the linesr nrugrerming technicue does not recuire endless discrete
estimetions of marsrinal returns. Civen the innuts and the cost
econstroint the proper mixture of all tyses of educalion, e.g.
primary, secondary, voeational, ete. can he determined so that
future earnings will be maximized., The linear nrograing tech-
ninue conld alsoe deterrine the least cost —ethod of educating
cerbain skills if mannower nrojestions were mede, [However, since
projeciions are assu~ed unreliable this latter aspect of the
Yinear progranning bochniocue will he ignored.

With this brief wles for the linear nropras-=wing apnroach,
a return to the »Hroiceted outline of this study will resume. A
case study of two low income countries will be : ade to suggest
the feasibility of the ltineor prograiming techniauc. It is en-
visioned that 1life time earnings by levol of education and ocw
cupations will be needed plus a detailed knowledge of the supply
inputs, This will alliew the iormulation of the nrolilem ps such:

(1) objective funection, i.e. what to maximize
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Mow the mroblem si-nly redueers to cehioosing the sroper level of
asetivity ol each nrocess varialle (¥i) so tha+t the objective
function will receh an ontimw within ihe constraints,

The obvious st bline bloek in this “ethod will Le the availe
ability of input data which formulates the technology matrix,
kor %his reason “‘exico and pr ¥haps the "hilippines will be used
gince the required deta see 1o be available. Also, in the latter
casz a co parison between the preserintions of the rate of return
enalysis and the linens nrograscing results will be attenpted,

An overview of the entire proposed paper nay be Letter seen

whrough this outline:

I. Three Alternative Anproaches to Investigate iducational
Investitent

As Rate of Neturn Teechnique; a deserintion of the aparoach
and ids sirengths and weaknesses will be reviewed

B Mannower Planning iechnique; a similar deseription as
in A,

Ca Lineaz Urorrasving Technioue: the hasie rationale fow
preferring this method ever the other two anvroaches,

II. Deserintion of the Linear Prosra ming Teehnique
Ay bormulation of Various ObLjectlive lunctions




(4)

B. Developing the Technology ‘tatrix
Co Definitior of the Constraints
I1T1. Anplication to “exico and the Philippines
A, Presentation of Objective Lunctions, Constraints, and
Matrixe
B. Descrintion of Resuits in Terms of ixpenditures on
Various L«vels of Lduecation.
C. Comparison ol T+~te of Neturn Nesults and ".inear
Progra v ing (onelusions,
I'fe Summary, sugzestions, cte,
A. Surmary of the Results in Both Case Gountries
De Possible Avenues of lurther Research

At the present time I am engaged in reading Spivey's Linear
Programming and Torfmen Samuelson and Solow's Linear Pro-
gramning and Meonomie Anslysis for backpground., 1 am &lso
investipating sources of data for '‘exico and the Philippines,
which includes
(1) Rendell, T.aura, The Vroccss oi iseconovie Develoosent

in lexico.

Sanches, G. ‘lexico, A Revolution by iducation.

Bootl, (.C. Mexico's Sehool _‘ade Socishv.

Jolmsen, “.C. @idue: tion in ‘exieco.

Kneller, (.1, The Kdueation of the Mexican Xation.

Central Pank of the rbilippines, Statistical Iulletin

AVE ¥ YVII, o

Goodstein, ™. Pace and I'asttern of Ihilinpine Jconomie

Growih.

WA

Bureeu of Census, The pPhilippine Statistical Survew,
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Wagodly Joecnticl"s colebrated articles "Domesiic Produolion and

Foroipp Trede: The smericon Capilel Positicn RamExam;med“‘ and "Fsotor
Preportionn and the Siruoture of Awericon Trades Fuather Theoritical
amnid kBepirical mal;m:ia"dcxm'{;ed what hay come to bo lmowm as the
‘leortiel Yoradoxt. The theory of inbsrnational trads beo besn in s
watter uassiilo? obate ever singe,

(n the surfsco, the *fconbiof Parsdox® appsars relatively siwple,
‘ihe dochycher-Nhlin Lheory sugsests Chad a countyy would Sond $o oftw
rort thet goeds viich vove inbensive iw thoue factora ¢f production
3n which tho counlyy was relabively well endowsd; =2nd that it would
tend e duzord thowe gonds ulich wowe intonsive in these factors of
profucticn in uhich tha comubyy wap relatively lrss ueld cndowed,
Intcrpational epoeialiuablon 1o bagsed on velative factor proportions.

The Upited statcr, wbish 4o sccophed Yo be camiial irtonsive
vigwn~vla Uhe roel of tho worldd, ohould owpord capiinl fndensive
oS acespding bo tels theony, Leoubiofts empizricsl sludy contraw
fichs This Yhworyw Hig gludy eoens So indicato fhab tla Unitoed Shales
exporty Lobor intensivo goods and iwecrts copiteld inteanive goods.

AeOnGlof buges his findings oo an analysic of o styacture of
ohe fnevicar oasencry vhich wos eonductad By the Lesvard lecapwie
Veseural Drsicsta the dala dnes s tho 200 % 200 inpub-suipal Sable
of 1907, Tuls Bablo dosoribse the £3ovw of goocde and scaivAcsy throughe
ewt W aconomys A cclusy of ot dnpub-ontpuh bable deunribes the ine
ert from 23 Ghe Jndusinles in Who coonsy required por wddé of oule

vut off & given incustey.
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Within tho ficws for a given bage year, leontlef assumes a
constant-coeificient produotion function and calonlates input coe
efficients for sil industrios. If, for example, cae wiliion dollars
worch of output of industry X used $100,000 worth of indestey Y's output
as input in the Yaso year, 4wo million dollars worth of industyy X's
ontput would mquire $200,000 of industry Y's cutpud z¢ inpud. Given
the coefficimtz, one can aalewlate the requivresents throughkout tho
econory for any givea chango in oniput,

Using thie table, Loontief somputad the dirvect and indirect
tapital aad dabor reqiirenants per mtiicn dollars worth of oulpud
for thoso dndosirien whowe products ave traded on 4hoe intersintional
maviicte The direcht requizoments, 1.0. tha capital and Jabor reguiromonts,
for & 1ililon dollarn worth of cuiput in an industry, vore sompated
from the 200 x 200 tablo, The indirech requiremsiits, l.0. the roquisee
woniis of tho output of cthoer industzios which the induslery in question
azes g8 lnput, were coupuicd from a consolddaiod 50 x 20 table.

Uging thasz gapital and lahor raquiverncite, Icontiof examinad
tho relatdvwe oupitsl and lador preporéions of one million dolliars
worth of Axerdssn oxmorts and Juport-conpating outoud, Jince Ieontiscf
did not have data oa the fnotoy prozordiong of $hat foveimm onbpud
which oouposss tho aotual Untted SSantos Lugorts, o wae odliged to
oorpare tho cepital ond dubor roquirements of ono wiliisa dollavs
worth of Arczicew exporis with the mpﬂsa& and Jakor rejuirensnts of
ono wiliten dodlare worth of American pyoduged loport-conpoting ondtput.
Deporimconpating ndnairies ave defined as those indnotries wileh have
a gubstantial otfpul in the ™iled States, but aompote with like
comonitios luported into the United Staten,




LN

Non-coupeting duporis, those imports for whioh thsere is no conpetitive
Amerlcan produsilon, sach an coffes, tea and Jute, are osclnded.
iesiief svnmines a sitration vhore the Undted States reduced ivs
ocxpazle and Swpordts Uy one mMilion dollars. The capital and labesr e-
quiicuaents %o inereaso impori-competing produgtions, i.e¢,, zoplacing,
ave compared with the saplial and lakor raleasod ia the eaupord secotor.
‘on-corpoling imporic are held constant; only coupeting imporis sid
eseured 10 ghaage.

‘ laonidof'e ewpdrical paslysis indicates that relatively wora labor
| and lose capibal avo rogquized Yo produce cne wiliion dollars worth of

linitad Statos expords thon 40 pereduce ons wlllion dollavs werdh of

| ; juporiegoupoting prodretion in 1597,
This would enggsed that tho Uaified Statos gpecisilues in laboer
intoanivo goods, The only explanation which Isontic? glves fov thic

is thal one maneyear of Amorican Isbor combined wilih a glven (uantily

»

| of copital muut be Threo %awe moro efficdent than forelgn labor, He
a8ds that the kighor prodnoiivity of Azeidosn labor crarod o duo %o
the larzer acount of capiial pod verkor in the United States. IE
subatitution of cxriial for labor were profitalldo iu the Tnlbed States,
1 wondd also bs peefitodble In corscaponding indueiries abroad, The
rOsANALLY of todhnologilesl substibuticn A gvallable to the whols

vorld,

R ™ e r__—
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The gontroversy surrounding the *leoutief Porador® raisose
several) imtersciing cnesiiong, Kot the least of whioh An the nsed to
exploro the aotval Lactor proporticny of exporis and Superto in more
detedd then tiat of oimple onpitale-laber ratios. AW Tovigion in the
yresant theery of ipsovnobional toade will, ef macescily. lays to be
pesod on quantitative data,

A quaniitotive evelaation of the quality of labor would be a
cofinite nmeans of lwpreving the avallable data. For 4% seens cloar
et 211 lsher 4o nob equsl on Yhe baois of phyglead ingut, even
tho GAffovcnt apounie of copital combined with it arc aceovried for.

T sddiiion, theze would coom %o be sa indiostion that lader in
the export Anductiies iz of a highor gkil) lovel than labor in dwporte
coneating industries. Hravie® azfm&yosﬁ’w example, has shoun thet wage
ra%es in oznort induuirics eve syotenmatiealiy higher than in inpertes
gompeting sndustyviou. My owm rosvarch has aleo indicated that erporh
gector labor 1g sigrdficanily beller cducabeds 34Ceo condoAng wors
wzon capdtal, then duportmconpeling tndnetrios® laber.

msofer o8 remoarch 48 in progress on the factor preporticns of
nA%ed Staton foredgu tindo, T chovld dke o exyloroe tho factor
proporddons of Canadian fexdalgn tyade wieh egpecisl referenes o
eduoiddenel raguivoncats, ¥or At 4o desirable o gtudy the fucier

proportione of fersiga tvade of moYe than omg osontoy Ao erder 4o
ostimots the effest of pooulisr national churacterdsidos andfor conw

Aiviona en the factor proporiions of foreign trade.
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The dirsct and indirect capital and labor requirvemsnts of Canadian
foreign trade havo been calculatsd by Danald Wahl,* using the Canadian
Input-cutput matrix for 1949, and the ocapital requirewents ostimated
Uy W.C, Food and Anthony Scott.

Using the Canadian Qonsuz for 1951, I con estimate educational
Jevels, ocoupabional distribution, skill levels, and distribations by
ser and age {or Canadlan industry on a asator by sector Lasis. Thess
gecbor by scotor sciinates oom be couverted to the 22 gootors woed in
tho input~cuipul matriz devclopsd by Wahl.

Using Theodore Schuliz’s estimates of resouros costs of education
in the United States” as proxies for Canadiaw costs, I can estimato
hivwan capiteld rsquirswmsnio for Cenadian foreign trado. Those couldd De
grafiod onto the cisting capitalelator roguirements Loy Canadian
wrada to prodice a jeontief typo ewtimate of aapital, both uuman snd
physical, and lebor requiremeats of Conadien trade.

The anulrads con be dovelopsd furthew, houover. The industery by
industry requirerents of education, sitills, cocupaticne, cto. can bs
regrossed an the inductyy by Andustry shave of Consdban trade to
yielkd quantitetive catirates of the Lmportance of these factors in
Ganadian trade. An industrye share of fovolgn trade can bo sxprussed
es ite sharo of aggvegate Canadisn 4rade, of worid warket, of its chonge
Ja sharve of world murket, andfor 4tc chore in Comadian ¢rade touards
certain yegions suoh us the United Staten, Western Eurvope and the

lesgor dowelopod cowudrises.




Several problems which ave likely to develope in the aoursse of
this atudy cam bo andieipzted $n advance. The labor voquirensats of
Canzdian trade ecgblmated by Wehl wore established on Whe basis of wages
ard galaries paid, wathor than on a physical input basis, Sinecs At
conld bs erpocted that wage ra%es and oducaticn are corrslated, aa vypw
vard Wias in tho effscds of educatien could be introduced. This eonld
Yo eontrolled for by re-evaluating the labor cosfficients in terng of
wenw=year inguts. The vage stracture in esch indusizy esn e derived from
Canadian Censvo data, and can bo used to convert the labor ccofficients
%0 a wan<yoor basis.

A forther probllen wordd be that of natural roscuvces, Meny guce
pact that an endovmend of natursl rescurces shromply Anfluencos the
stracture of o counts?y*s foreign trode. This could ewomp the effscls
of dilfering educetiona) lowsls 4n tho wavicue indestvios. This covld
be gorrectad Ly using an export ivquirewmsnd for natural vosourcos

dozived Lyom goetors defined &z natuyal yesoures intsneive, Jarozlav

Vortk hasg aatmgﬂ:-ed natural reseurcs requéresonts Jow the United Statea

by %him mathod, Thsge rsguiremenis could bo used as o proxey An the
Cenedian ¢220.

% ahenld bo notod thet this eludy cowld bo eatondsd %o include
not cnly wore dada, Yab mswer deto. More worisbles, such 29 vesearch
ond developemsnt expsnditures, degros of concentration, wall Gofinsd
satural resoures requirousniy and nswness of oardtal, osuld Be consid
arad. In addiilion, Tho Dorindon Desrsai of Staldstice 15 sohednaled to




pablish an inputecutput table for 196t in the mear fuinre, This ¢culd
bo corbinad with the Cumadisn Consun data for 1961 to update the study.
The tuh sets of results oould be compared to give a very limitod intere

Yemporad vigw.
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EDUCATION AND IMCOIT% REDISTALAUTION

It often has been posited that education acts to redistribute
income. The wurpose of this nroposed stﬁdy is to investigate the
veracity of this statement. Doss educstion, in fact, tend to
gqualize the distribution of 1:come, and, if so, to what extent?
Thege are the mwrimary questions to be considered,

One immediately i faced with the necessity of making limiting
agsumptions. Education s a lifelong weocess. But for the purpose
of this study, I shall 1limit it to that produced in the 12=yaay
publie school spen. The questi-n, then, becemes: What effect does
the publie school. educational system have on income distribution?

It is taken as given that educ tion does inerease an individual’s
lifetime earning potential, At igsue is whether the sducational
benefits are distributed in a magmner which meintains the existing
income distributional curve, or whether public school educstion is
@ means of smoothing the curve.

(At this point, I still am uncertain as to the income group
rlaggifications I will use, but most probably I will consider 2
famlly with two children earning under $3,000 25 poor, and a similay
sized familv earning more than $3,000 as non-poow. For each child
over two, I will add $600, Thus a family with four children and an
income of $1,000 would be congidered poor. In the interest of brevity,
I will assume that nesded data is available,)

The analysie will study the distributional qQuestion from both the
cost and benefit side. First, 1 will determine the proportion to which
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5' the two groups shars in the benefits of the schools. #nd here { shall

assume that all the benefits are embodied in a high school diploma,

Ty

I shall assume that those who are graduated from high school
will be distributed by income level in the same proporbtion as those with
gsimilar charscteristics (oze, sex, race) are now. The same shall be

agsguned for those whe do not graduate from hizh school, For these

e

computations, L will use U.S. census data.

While these asaumpbions are a bit unsatisfactory, I believe they
will give a useful first aporoximation of the income redistributional
effects of the nublic schocl system. The pivotal point in thig énalyais
will be %' e percentage of pogssible high school graduates who do graduate
compared with the percentage of poor in the school district’s pepulation -
; Thus if 30 per cent of the district is poor but only 10 per cent of

all possible graduates fall to get & diploma, this may reflect & shift.

in Income towards the poor.

Secondly; I shall investizate how the two income sroups share in

the financial support of the schools. Does thefir percentage gshare of
supoort foilou thelr percentage share of the population? However; for
the purpoges of t*is paper the cost side will not be fully exploited
pince I am hoping to develop this more fully in a later and more cumpre.
hensive examination of the income redistribution question.

B Thus the snalysis will proceed in a two-pronged fashion. On the
one hand, it will examine the cost side: who pays for puslic schoo),
education, and what are the distributionsl implications. On the cther

hand, f will attempi to determine how the two income groups share the

oneflts -

| eric

Full Tt Provided by ERIC.
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It mey seem, for exampe, that one indication of redistribution would
be the finding that the non-poor conftribute more than their share to
the support of the school district's educatimal program. However, this

ig only one part of the answerd and, perhaps, an incorrest one. Why?

Becauge it alsgo ig possible that the nonepoor may take more hthan a

proportimate share of the benefite,

For exampda, assume thet the non-poor msmkxihmkex2fxw constitute 70
ver cent of the school district's population, but contribute 90 psr
cent to its financlal support. Bub assume glso that children from the
non-por group constitute 95 per cent of the beneficiaries of the
education. In this cagse, one mig t conclude the system, in fact; serves
to mske the distributional curve more skewed.

Therefore, L will look et the composition of hizh school graduating
clag=en aloag income classification lines to determine how this dis-
$ribution comperes with the population distribution in the school districh.

Implicit in this analysis iz the assumptlon thet all graduates benefit
equally from the high school diploma. I em ignoring postehigh school
aducation plang (at least in thias vaper). As mentioned above, 1wty
treet all graduatos as just that=-high scheol graduates. I then will
determine=~bagsed on sze. race, and gex varisbles-the proportion of

thedes graduates that w*1ll fall into the "new'' poor and non-poor groups.

METHONOLOGY

I vian to use a case study approach; using a school district in the
Madison area, aud, at this point, the Sun Prairvie distriet aspsars to
be the most likely candidate, I will attemot to determine which income
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! groups Upay the bill" in the distriet in r~al and proportionate terms.
I algso will attemot to determine who are the beneficiories (eog., high

| achool graduates over a five to 10 year period) and into what income
groups their families fit,

| I als0 vlan to broak down the per capita student expenditures

| into federal, state, snA local tax componente and use this to deter-

i ]
mine how the poor aad non-poor’

g ghere is divided among the three

a: texes~ This will illustrate which tax form has the heaviest redistri-
’ butional ilmplicationaa

ik Onece 1 have the per capita breakdown by poor and non=pooxr groups;
I think it would be in’eresting to see how thiz pattern would shift

; if each student’s family paid the total per cspita¥ cost of his educ-
J: ation, Thdis comparison would reveal how the income groups presently

‘} gshare the cost of education and how they would shere the cost 1f each
ﬂf student pald hls full average cost.

Another area of magor concern will be the dropout paroentage of

each gradwating class, I will toke ag the maximum number of possible

graduates the number present in the graduating classmx® freshmen year,

Less deathy and transfers and plus Immigration. If for example, the 1965

I graduating class had 100 merbers in 1981le~the freshman yeare-and two
students dled and 15 moved out of the distridt, but seven lmmigrated, then
E, the maximun number of graduntes wonld be 90. If 81 graeduated, the dropout

rate would be 10 per cent-

Full Tt Provided by ERIC.
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I will compare this rate with the perceutage of poor in the district.,
If it, too, were 10 wer cent, then one might coaclude th-t the income
distributional pattern would not change much.

In this model, then, one of the measures of redistribution will be
the c-mparison of the dropout vercentaze with the percentage of poor
in the district's populatione

The reason a-pears obviocus. Curreant dats shows ug that the bulk of
the nons=voor are non-graduates. Intuitively, one feels that the large
percentaze of the nonegraiuates will join the new poor gro.ip. ddd to
thisg group the percentage of high school graduates=<baged on age, race,
and sex variables-=who al~o will join the new poor and one £ould ¢n-nclude
reagenably that the new voor group probvably will come close to equalling
the present mx breakdoun in the school distriet-

(Imolicit in this avproach is the fact that the viewprint is
regiongl rather than nati-nsl, In other words, all variables affectlng
labor demand--exdept the changes in t' e number of high school graduates
~ will be held constant.)

STMIEY

The study, then, will seek to answer the following questions.

1. To what exteat to the two income groups (poor and nonmpoor3 ghare

the benefits of the gystem?

2, To what proporticn do the two income groups support the

district ‘s educstionai sysbem?




3 Yhat do these findings reveal about the ine:me redistributionsal

ef"ants of the public school system?

ic How can this limited model be exnanded into a general model.?

5. What are the policy implications of the study?
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Insticytional and On-the~Job Training.

Iy zoplec will be a comparison between formal training in an intlitutdén
cad informal trolning on the fob, based on economic and/or psychological
considerations. The vorkers coucerned will range from non-profegsional
teckuicians deun o the hardecorve unemployed. An application of guch a
compasisen world e concerned with the Manpower Developement and
Yraining set, 1062, vhich provides for both forms of training; and thee
uce impl.csticng foar long term continuous wetraining policies.
1a

.lu«tlﬂﬁﬂ )

Jun close inspezticn, the wmeaning of the two terms 53 rathey vague,
aad Lu i not clear now different poople arve using the two tevms.

Gaz distlpetica is to sinply wcke on-~the~job training equivalén: to

ca ¥ oinecompany ¥ oactivity, wiile intitutional treining 18 aa

"oy ofeconpiny Y oactivicy,

K::@*ew, it owee he wove fruitful to regord tha two as forming a coutimuum,
Y nastitericosl axtremdwould be full-time formel cousses at 2 tachunical
Gr vesotivanl school, and ¢iie on-the-job extreisn would cover a worker
bewer imfoirally sleva nis job on thie chop foidy by another worker ox &
foocoom, Deivem those axtrumes liee: gnytihing from 1 hour a week to %
Lours a day fermal or S“mi"fb“nﬁl Instiwetion inm a fsctory® cJausrcom W .

ghere fuilotivs sourses in an in=-conpany insgtitucdiin, ateo, a & 3 44q$ A
peal i @n e :"m['w-‘-') of oI ~wnrm-7 e hba¥o,,

Geunouie epayidevallens

Thor: sew:3 o hae a general xeeling tie Yoawthe job “eraining is
chagaer thia “smécd?mt onal v otzalining (1,2), but I have seen no
vapnitonio e couwdarioons  Bou uuch cheaper is onwthe-job training ?
T in aluay . chemper 1 dow will variobles such as the nsture and
coupi ity ol tha subject mattar, and the intelligence and experience
of the traduneas affect wolative costy 7

*

ized cousigerntiong
Agoia the nszaese of the subject matter axd che trainees will affazt

e payuvnluwz ral cougideratlions.

For axauple, Iow intelligence 4yeinces thet have probsbly enprarienced

failurz and himiliation at grode school ox high school, will tend to
treasfer anxiacy to all forms of formal instrvction® - hence indlrasl

an»the;joaygyffpfn sy he wove deffective in this case,

An etamp"a»rﬁ Lénwn ine , sy oppasaed to pratice , veguired, A skill
wvolving oo ek p"acr1¢o of @rsaly lesrnud principlies should be suited

te w1 approsch neazer the P gnothaojob Yend of the eontinmws:, sad vev,

SEoaegitity axtrenalicy of education
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Organisational considerationsg
WAL ANABINE 2L Y LTI RS LT R 1T R ICNITA

These would include the feasibility of providing instruction on the
shop-féoor; the avaibility of foremen or imstructors; the lgcation of
factory classrooms; nature of teachings methods, etc, An exauple of
the last factor is the ddvaent of self-instructional systems suitable
for use for 1 or 2 hours at a time - which would f£it well into on~the~job
training programy.

- B0 =8 2 .

EROPOSALS

I have not yet arriwed at a definite proposal since I have not
surveyed all the releveat litexature to determine the nature of data
available., Thetre sre muny specific hypotheses that can be generated
by the approach sbote (such as the one suggested by the Bureasu of the Budget:
the rate of ceturn to institutionul and on~the-job treining by previous
gehooling of the trainecs), Waéeh, if any, hypothesie could be tested will 2
depend on the relevence of the dota already avallable, of the feasibility

of an empirical study.

£ ¢+ 3 =

Thare is vowe publisued deta on training coste ( 3,4,5,6,9,10 ), but it

t: iy rather general cud & not broken down mepx very much. Ehaa, it teads
';. to be rvelevenr to rove iustitutional training than on-the-job activitiecu,
. Cogting of on~theeiob tvaining is very difficult (11).

- An empirical study ssarolving a direct comparigon of the two forms of
£t vrainiog has the na oy difficulty of f£inding two training prograws in

t: opposite halves of the cuntinuum with direcely comparable objectives.
- A ucstionnaixe survey couid be uwade to investigate trainecs¥attcitudes
e and exparicnces of the tvo forms of training; or to deteruine ewployers'
Y ansones o WENEIL nann . cunas Laseuere
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and public sdministrstors? experience of the costs and effectiveness

of the two approaches.
Finally, amnother proposal could be kLo develop the generval anslysig

begun in this papexr, a8 opposed to the vdgovous testing of a specific

hypothesis { ie. the development of %23§$§, spychological and

organisational eritexia for deciding on the form of training for any
given situation y. Existing data could be drawn upon together with gome
new empirical work; and the eriteria developed applied to case studies,

(1) Becker J.M, 1In Aid of the Unemployed., 1965 (p.246)

(2y National Mnopower Coumcil. Improving the Work Skills of the
Wation. 2953 (p. 142}

(3) Pape D.Ao peteaining Under the Hanpower Act: A Gogt Behefit
Analysis. 1965

{4) Somexs G. A Cost Benefit Analysis of Menpower Retraining. 1964

{5) Bonis M. Cost of Retraining Bard Cora’ Unemployed. Labor Law
Journal . Sept 1963

(6) Bducatfon and Peaining. Dept. of Labor 1965

{7} Factors in Worke:s Decigions under Manpowar Act. Dept. of L.aboxr 1964

{8 Motivatonnal Contraints nx to Retraining. ¢ornell Univ 1965

(9) Serbein O.N. Bducational Activities of Business. 196%  (p.9)

(10 Aanual Reports of the Secretary of Labor on the Manpow "t Act
1863,564,55. : ,

(1150N~the~job Training. Mincer J. JPE Bupp. Oct 1962
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STUDY PROPOSAL
ECCH 968 WORKSHOP
May 3, 1966
Harjorie Puebs

JNIVERSITY BXTENSICN CONFERENCE AID INSTITUTE PAETICIPAI\?T IMPACT

Twen though o study on the irpact of studend imigeation on the Steto of
liizconzin seens to have graoat possibilities for Sevaral rossong - appament:
need for such & study, willingusss of State and Undversity personnsd to cge
cperate; and the existence of soms ezemplary work « it has been desidad to
concenteute enbirely on a etudy involving the University Extension Divisim
confeorence and insﬁi'ﬁu'ag psrileipunts. Time clemens, avedlability of mow
data, and proximity of the conferance site, tho Wisconain Center building,
In addition t0 a stated need for this speeifio study ars facts respornsible
for. the changa. from studemt 4o adult student impast study,

There is o long and honourable tradition feom Adam Smith
to Alfyred larshell which assigns o publicly supported edw
ucation a major role mot only in promoting socisl poase and
hermony, znd gelfsimproverent, bub in the protess of wealihe
evaation itself,
John Vaizey
The Economics of Lducation, p.23

Continuing education progroms (syronyacus for present purpose with
adult ecllucat,ion)‘ as aponsorad by The University of Wisconsin Uxbtension Divie
gion and conductzd at the \isconsin Conter bu:iihiing &ssumz in every vespech
the traditionsl zole assigmwents menticued by Vaisey, People from many waliks
of Life and levels of avtaimrent attemd the Contow ecucation progrems 4o be
& part of the development of mathkods and the irgbitution of mossuwwes for
Belfe and socisteletnprovanent, Obvicusly, becauss of *he influx of these
thoussnds of participants 2 certain iwpaey is rozlized by the Medison aven
in relation to the services emd dollaw Investmerdts required to organize and

present the programs and to easy to participant nesds,
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I propose thrugh this study to identify possible adventoges and dise
advantages and %o abiompl io determine the nature and degres of bemelils,
positive znd ncgative, woslized by tladisen gud %5 environs from the presence
of University Fziension conference and instlituie pardicipants in the aves,

The Uizeongin Extension Division is cne of the country’s lesding inotie
tublons of combinuing dusztion and ops whioh similar ingtitubions leck %o
for ideas and standaxds. The genersl prineiple basie $o the esinblishuerd of
Ixtension sevrvice is the ,a'a@ed to commanicete clearly and continuousiy ths
zepourees and rogquiremsnts of the universilty o its patyen commmily. To
Tthis end the \isconsin Extension Division operaies in three major direchions:
corregpondence shudy, credid classes, and informel imstruciional servicss.
The Pivision hes 30 acsdemic dopaniments end wuwlated professional bureaus,
six eduecational sexvioe burosus, seven administrative service deparimenisg
ten ficld offices and a siaff of 400, The imstructicnal worl ef Dubension
hes peached amnually 12,000 corvespondence study studsnts, 15,000 clsss
students, 30,000 institute regictrants. and wmwmibersd individusls snd
groups in almost 1;000 Wisconein commnitioss® OFf congern to this abudy
1z the farreaching nature of the Extension eperation zvd specificaily tho
rumoers iavelved in institubte repgistwation,

“he Center building with exhibit display aress, specislly equipned
Ciscussion room, & 200=capacity suditorium, lounges, office spsse, aboud

20 varying sised neeting rooms, closed civeult televieion, speech rocordozs,

and food catoring services, is the Madison campus designsted mecting place

for adult education groupss Az later figures will prove, the bullding amd

# Cgoperative Extension description and figures ave aold insluded
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o Puts
ite facilities are in constant and axieonsive use,

The proposed study will consist of thwos ssparato but related phaaaas‘

I, Intermretation of reeords of 19641965, October through September,

conforence and institule repistrsnis

II. Acdministwation of questionnsivre to Centar participants during one

weelk in bthe early 1966 secascn, posaibly lay 16 though May 21

III, Contacting seleocted sm:pling list of 19641965 vepiztrants by mail
or ln persom if thers arve attuding 1966 sessions, for folltwup
informabion regarding subsequent use of the Madison area,

The 1964=065 Center records 1ist about LD,000 conference and insiitute
participants, This will prove {0 be the phase providing the lavmest popus
lation and probebly the least informstion, The name and $ype of confercnce
ationdod, ite dvrationy the mame, business loecation, business tivie;, and
hove state of the partieipant, and services exteonded by the Center and
Extenslon are woughly the kinds of data availeble, owewer, from this souree
can be detmnml the number of particinants traveling o and fyonm Madison
from eut-of-gtate md ouleof-ates, Using an avorage spending figure for
perticipents procurred i;hrough rheas IL of the study, and taling into con
eideration any significant changes in cervice and food costs within the last
Yesx, generalized deduntion shonld produce the smoust of spending done in the
area by 1904=65 conforence participanis,

Fnase IL; uhich is reelly phose I since we hope %o use the quostionnaive
almost Imediately, is designed to yiold as much information as the traffe
will besz, Queations axe on a single sheed; worded to roquire only checks
or figures, and will be distrituied and collected during the szamo sespion
%o insuwe as high a roturn a3 possihls, Coordinators of the conforanceg
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will be solicited in advance forr ecoperabion, It is ewpested thalb the
sgpregate of this informdtion received fyeom ahout 1000 pariticipsnis will

vesult in a teaseuble pattom of wie of soxvises sad facilities In the

Hadison araa and the amount of dollars spants The lish of prouns o be
contacted avre as followss (Length of conferonso)
Ianpuage and Iiterature Iecture 150 peovie one day
Colleetive Varpaining Institute Ty four days

Toparinent of hwaing - Indsarvice
“ducational Progrem ¢ four dayn

Txtension leademhip letheds
tlanapement Ingbibute three dogs

Depariment of lursing-Psychilatavdce tuo doye

Fingnec and Aecounbing .
Hanagement Instituts thzse days

arketing«lionrlarkoting Exocutives ,
“ianagoment Imatituis theea days

Uollaloague one gy
CPA Dzemination three days
Joint Camitise on Pdeealion one 4oy
Ldministrators of Specizl “ducation one day
Soeianl York Conferonco two doys
Leonomics Symposing one day
Wisconsin liears Aspociabicn ) one duy
Phass IIT 45 not clearly developed yot. In fact the ons definite reason
for contacting 196L-65 participents io to ablemph to deternive whelthor labont
benofite are bolng vemlised a8 a repult of the Initial conforence tedp to
Updison. Speeific approsches have not been planned,
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Muesticnyiaire « Phase IX

Tn oxlor to sbtompb a mossurcment of Madisem aves bhenefiss derdved from
iseonsin Ceater scbivitles, may we ask your cooperabtlon in answerding alil
of the following quostions,

1.

20
3o

Lo

5a
6a

Teo

Azeivol date Tiwo ¢f day syparture date,  Tiw

Ioral residence Cutside Wiseomsin __ In Uisconsin
ithin 150 niles of ladison
county = | city TR
(ecupation
level of edueation (eircle ysar completed) TFlemeniory 6 7 8

iiph Scheol 9 10 11 12 College 1 2 3 L 5 6 more

liethed of travel to snd fiom Madison lydving cer FPasgenger in car
Plone  Bus___ Teain ___ Othew o -

SACTEIIO T NAIRANS RN

Approximate tobal mileage yound trdip,

COR WO TS

ifumber of outwof=town guesis visiting lladison with you

Tor ssch exponse item lisied below, pleaso onber estimabed fipures
covering the duration of your siny for this progran.
Lodping flotol or motel n 3] )
oumboy of niphts tokad spond
Privato howo
Oun home . —
Cther . o
Meals At Hisconsin Center or Unionm A .
(part of program) Tumser total spens

A Laconsia Center or Union
(nod parb of program)

A% restanrant; hotel, obe. , -
incl. tips but noc

tpavel To gnd1 fro?o lindigon e bar bills
iclket bought in Madison  ye
In ladison : " ¥
Fatertairmond -
sater, concorts, movien
Sports -
Refreshients (incl, bar bills) —

Fryw




Thiz study is being condueted in cooperation with 7, Kenneth MMndt of
the Commerece Ucpartment, Tutension Divisiom, Uider comprchension and added
facility are thersfore brought to bear on the project, e will work avess

of mutunl concorn in concord and aress of individual interest independently,
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PIVN/CUOT TIASN-077"8 ATD HDUSAUT SUAL
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L. Pufpose: Yhewr 3w o cost and o benefit to flexibility 1=
e cdueationil rrocess, A9 CG“t&JDuy wibiy respect to Tuturo
nsapLwer roqwﬁvo.uauw risos, btho speclflicity of traan ‘ng sy be
wnercnsed and tho cost lowered, and vice versa., Zhe 0”ODIGL
2ogod In this vroplsal 1z twor o1ds (a) In order the solve the Clexie
Uility problows o sabtern of Li‘o/cost teado-olfe tmat be catablished
Tor aclasted occnpﬂu ong,  Or to pub L in o sonevhat difrorznt
Ja,waz, e ozlstlag noans of productiong st be o rvsxcd.wgd
deocribed 1t sconeric torug Lor cach occupation. {b) *he wole and
unorbares of uncerhsointy mab be egbabdlished,
2. LGl V50W‘OP Ile 2xibliity: Plexibility Gﬂta"" the occurabional
“aradustion? nrocess %Q e Lorm ol allowing e d00¢um0n with
3ﬂ3§a.i to sowelalizabionto o put of? to g uhmae date in the
iaua of uncerbalub;, v pr¢uarJ venellt luv that the nas-ape of
B, v el Lk al¢ous hag thoe effcet of reduclng uncortnlnty and
1333¢13 oho ;rouaw¢lihy of a corvoct decision with regHneet o
; iﬁvPqulﬁatiOU“ & woeond aspeet of floxibility ovcur" afGer tho
| ol oo of upamxatw,ad bra iningg ia thilg instance the 1 oRIDILILY
acalred throush geaoral training Prlor to the norilod of 490u¢a1n
isathnz reL:ains (aoqmuuat dcprcu“atcﬁg of couruo) and ean bo talien
edipatase of (1 She ovent that tho original snociolization docision
| Ald a2t turn out LHoo 1*&&) threugh increasod re-tralning F OnHLONG,
) £ad robably also consimind bralning,
0
‘ Sv Trebleng of ven.mrencnbe-thooreticnal assects
e t, Tine /ﬂ»ﬂ rte~-0ff cunrves var; on oducabional ziethod 2ININNeS

* b cineos Bheso VUPVOD ano sk rolevant over a suf iCioaﬁly
shors pediod of “ine (the pc“lod o deoelol.n alding roelative to
vae Life of whin .J.f’“‘”‘f.u..i”f!t)g it ig doubbfnl 113101:1'10 chanpglng

] aduersd mal neind | AL hove %nr ch ‘et

(b} | Lsbellighiiy, i teode-of curves will he anoihor cucstion,

r ke LALL dnvoles an dovestloatioi. of Lmow. boend aes of trainin

I A0 cuBliabion o7 $Lolv eonlbs ot UL i0weno nonn bauls

. () Geeph 15 s 5.0 usoal bi cfoont toedueol? o curves hwwrovor,

V Dsewiac ol Bl Lebure o o adneabional D@ocesn the .agsapne of
Gl anballe Sihe sost o7 conevalinod cdnen Bione Ura 1 EI shous
shlg, Yhe oi0-eh 0l Bhoa. OB bR G RSTAN an"cr ig to nake the tradoe
XD eurve tand rieh uope siapply bown 16 wenld hove bed the uoabﬂ
=0t been thers,  Whis ig Loopiong oo wili Be Lmoohie oulk lator

dQpise -q T'porl tho

n (CD) plus the aceoue

| (d) If OF in myosh BT “cr”Psontﬂ o Line ol ?)ln’
} poaslble mears of training "or an sceunabioc

Con-t, paeg.e 3
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AB=geccutmlabod cost of cnmoral traloiiig ovewr Linc

0D = tine/ecocat trade~of” curve for sweeinliszed trainir;

EP ={innl trude~off curve, 1.0, AR 4CD

GH=uncertainty function
ilobes PThe OD cupve ropregont the toval coat of .o inlized treoining
10 kg popgun aftor any particulur year of general train'ng os indle
cated on the horlzonbtal axis, Thug, say dhe uncertuinty functlon
vag bangent 4o EF ot noint I this would indicate that gnecilic traln.
Ing vias bo begln afver O yoars of goneruld oducatblon and that tho
totol coab of apecliiec training will we 0J; of genoral beaining, 0
and tho tobel coat of civcatlorn will bo .0 {no pun intonded),
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Rl %) o

smloted coot of scasral hraining up 60 cach point In tine, then

gho opbiiiwi poimb (111 Do fooand Jhore tiie slooe of the curve
fu omaal to ths Je woe of ancostuinty  (omprossed as a 8lope,
15T>0). The grash seeus o alc gonse alnes a whe deroo of
vne. pbalaby wisns the epatiam point un the tradewelT curve
encocds 1o bie  An intereosting thing to nove uith res :oct to

aglape of LI 1o Bhwt the nere ghornly the lino hends bhe

s the dorrce of ancerbtalnty ill oi*feet vhe declsion as Lo

»

“ -, v
felejgainryl

scific training, BF w111l bo bont tiore shayply
oducaibional wiethods are nore inflexible Lth resiect Bo
we/eost brode-ofls,

aogaihle to dpeaw o praph ai.ilar bo IT bubt glviws o
Core inforaation sisoly by putbting the prossnd value
4 ciaus ot of bomotits on tho veriteal axis. the
o ch would Lialln uso o the fPiwgt cnd "surth quadrants, cvery
noink in Bhe Tireb_uwadront bilns a point  lore coshs oxecadod

.
ze ane

hene it &co ~raph Iii. One advaanbage to using thls ¥ o of™
apooly 16 taoh IF ulso presents o crudo infgftnoent criterin;
1 2 a. wuors TV{B)=0, Por czarmle, say the tradowoff curvo werc
‘ & she aone pa in yooph ITT bub that ©oro was o sroot doal nore
J7

l f@ﬁﬁ vacerteiney thea reproscubed by Glle  Assunlo this new uncertalnty

E | b P IOM ad o bangoney with BF at the point U, Obvioudly at
ds soihlb the dogrec o” uncortainty hos beeoio so hilgh thotb
phe oxpoctad prosont woluce off she snveatoont will be less than

RA I eI

As gob ¥ naro met doalt wlth tho offoct o the sccond aspoect

0? Flewibility--thet is the conbin .ing floxlbllity alfordold by
gencral cdacebivn,  Ilow ginee this aopeet has bl effoet of

Inepsasin. tio optivns {of oocupatlons) opeir to o person it has

the offech off leworify future uncerbainty, Or in otheor words, ib

hog the 0&{cct of walains the Hrobability of amgl vaent and the

Mniaro woturns bo the oduccbional inv.aimont, nug thc o Toeb

3 or. the unebicn GU in praph IIT 1s to lower thwe slove b

av .oy voins as enfigel odwusatlon incro .dod. This will cougoe the

now  unctiorn, sey G, to nove a h.asency gith T ab o point Of

on Lo Loft and belaw the previous opbinmm 0. Thug, ©tho rotentivo
gualiblos of gouneral oducaibion nerailt groclfic tralning to besin

At on curlicy w.picd and, not surprisingly, lover tho tortal cost
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wheve aneluaididno om a few selocted cceupablong.




G ﬂ Uilson 938 jagne b
RAPH |

o

p !

J b/ Y o} ’:.p -ty R A $7 3L LR TI G U ataen tryen TR L TR AL SRR 191 D mf

SYe =18 =7 O M e & .
S y w———"

/ lim e.

e

[ fv————

Mpmw‘

" . _Tho verticel axis is donoted as costs uims bencfits Docouso
L dldnts want to invert tv.e graph as would have boon roguired
[ N it T wezre to welbo Louelits mlmas cosbo. ‘




Appendix D

Selected Papers of Outside Speskers:
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T. W. Schultz, University of Chicago

E. F. Denison, Brookings Institution
Daniel C. Rogers, Yale University
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.. Investment in Human Capital Series
Paper 66:01; February 22, 1966
The University of Chicago

Response of Schools ard Students to Economic Growth

Theodore W. Schultz
The University of Chicago

Although there is no longer room for doubt that écquired skills
and knowledge yield valuable productive services analogous to other
forms of capital, it is not clear what causes the process of economic
growth to alter the economic value of the different skills of the labor
force and what factors determine the response of schools and students
to changes in the demand for the different skills and to what extent
these responses give rise to malinvestment in schooling.

I shall contend, taking an investment point of view, that modern
economic growth increases the demand for human capital relative to
conventional capital and that this increases the demand for high skills
relative to low skills. I also shall contend that school systems differ
markedly in their response to changes in the demand for schooling,
and that there are in addition marked differences among students in
their financial and related capacities to respond to such changes in
the demand for skills. \

To take my bearing, I plan to consider first some fragmentary
evidence with respect to malinvestment in schooling and then clasgsify
the more important sources of such malinvestment. I will then pro-
ceed to the main purpose of this paper, which is to develop an approach
for determining the responses underlying the investment in this form of
human capital and attempt to derive from it some testable hypotheses
which would explain the observable behavior of schools and students
in responding to chaqges in the demand for skills that are a consequence

of econemic growth.

©
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Afloat On Capital Heterogeneity

The connections between capital and growth are still unsettled
despite the rapid growth of growth models. The reason for this unsettled-
ness is fairly obvious; 'capital' is ever so elusive analytically. The
simplifying assumption that capital is homogeneous, although a useful
device for preliminary exploration has been a disaster for capital theory,

", .. a boat that is

so Hicks tells us, for it is a metaphysical entity,
loose from its moorings... If there is just one homogeneous 'capital’,
there is nothing to do with our savings but to invest them in this
'capital'; there can be no problem of malinvestment. "

We know that there is malinvestment, but what .is in store for
us when we abandon capital homogeneity remains to be discovered.
Capital heterogeneity, however, is no more than a raft that will stay
afloat. 'I"he distinction between conventional (nonhuman) capital and
human capital will not sufficek, nor is a vintage specification applied
to both classes sufficient. Nor is there much point to the game of
treating capital either as jelly or as granite. The beehive now gathering
knowledge with respect to human capital has already given us an array
of different types of such capital. Even to list all of them would require
a Sears catalog. Education alone is the source of many different forms.
For elementary schooling we have profiles of workers with 0-4, 5-17,
and 8 years of schooling by age, sex and color and these in turn by
states, regions and the nation; and similarly for 9-11 and 12 years
of schooling and up into college and for graduate work. We also can
identify the value of the skills of engineers, doctors, lawyers, scien-
tists and teachers. All of these different classes of skills, which are

acquired as part of the process of attending school, are real and rele-

vant as sources of productive services of value in production. We

1 John Hicks, Capital and Growth. Oxford University Pr'ess, 1965,
p. 35. ' |

N




are fortunate in the United States with respect to data. We can identify
and estimate the value of the productive services of many type‘s of
human capital attributed to schooling. It is noteworthy that our analy-
tical job in undertaking such estimates is much easier than it is in

estimating the value of the productive services of equipment, structures

and most other forms of nonhuman capital. 2 Furthermore, the cost

of the different types of human capital produced by schooling can be

reckoned; nor are we committed to a fixprice family of models in

determining the productibn or economic growth from these sources over
time. In addition, it has been shown that education is amenable to
treatment using the production function as an analytical tool.

Although most studies of human capital have not ended up in
the homogeneity trap, the rate of return approach assumes as a rule
a strong tendency to equilibrium. This assumption, however, can also
become a trap. The strength or weakness of this tendency has not
been tested. There may be circumstances, sO it seems to me, under
which this tendency could even be perverse for a considerable period
of time. Thus, as I have already implied, the efficiency of the invest-
ment behavior underlying the formation of human capital awaits clari-
fication. The evidence on malinvestment, for example in schooling,

has not been examined systematically; the processes of response and

7vi Griliches and Dale W. Jorgenson, ''Sources of Measured Pro-
ductivity Change: Capital Input.' Presented at the Winter 1965 Meet-
ing of the Econometric Society. (Private circulation).

Zvi Griliches, "Estimates of the Aggregate Agricultural Production
Function from Cross-Sectional Data,' Journal of Farm Economics,
May 1963; 'The Sources of Measured Productivity Growth (With Special
Reference to U.S. Agriculture, 1940-1960)," Journal of Political
Economy, August 1963; ''Research Expenditures, Education, and
the Aggregate Agricultural Production Function, " American Economic
Review, Vol. LIV, No. 6 (December 1964), pp. 961-974.




the rate of response of each of these processes to chénges in cost-
benefit‘s, or if you wish, to changes in rates of return are far from clear.
How expectations are formed, how people act in response to changes

in such expectations, how important are the institutional difficulties

in this connection, and how schools lag in their. adjustment to such

changes - are largely unknown.

I. Clues with Respect to Malinvestment

Becker's first paper in this field asked the question, is there
"Underinvestment in College I"ducation ?" * His then tentative findings
showed relatively little underinvestment. Other studies have come to
about the same conclusion for higher education, although for primary
schooling the estimated rates of return are very high. Later studies
then found that the rates of return to secondary schooling also were
ton high to warrant the inference that there had been no substantial

underinvestment. For instance, in his book, Human Capital, Becker

found that the private rate of return to high school graduates rose from
16 percent in 1939 to slightly more than 28 percent in 1958. o

L.et me, however, postpone what can be inferred from these
'rate of return' studies and look at other evidence for indications of
malinvestment. Does the fact that Western Europe has done well in
terms of growth imply overinvestment in schooling in the United States?
Unemployed elementary school leavers in poor countries might imply
overinvestment. Relative high rates of unemployment in the United States
could bias the estimated rateg of return to schooling upward. There is

an excess supply of particular skills. Conversely, depressed areas,

4 Gary S. Becker in American Economic Review, L (May 1960),
pp. 346-54.

S Gary S. Becker, Human Capital, Columbia University Press,
1964, p. 128.
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a large component of U. S. poverty, the poor economic lot of American
Negroes, and a substanﬁal part of the inequality of income (earnings)
between states and regions could be viewed as a consequence of long
standing underinvestment in schooling in the states and regions with
the lower earnings. Let me comment briefly on the possible relevance
of these types of malinvestment.

1. The Western European countries have achieved relatively
high rates of growth during the post war years without nearly as much
schooling per worker as prevails here and without difficulty in the case
of Switzerland, West Germany and others in absorbing large numbers
of unskilled workers from nearby countries. Does this European
experience cast a doubt on the contribution of schooling to growth in
modern, technically advanced countries? It is being so interpreted
by some economists. The necessary comparative studies to test this
view are not at hand. Some of these European countries entered the post
war period relatively short on nonhuman capital. But this shortage
should not have persisted so long. The national unemployment rates
have in general been much lower than in the United States. But this
fact could cut two ways: it would explain the job opportunities for the
unskilled, but it might also have reduced the earning differentials between
the low and high skills.

2. Unemployed elementary school leavers in the less developed
countries are often cited as '"proof' of overinvestment in elementary
schooling. If such evidence were restricted to countries with a stag-
nant, traditional economy it should not come as a surprise. In pcor
countries with substantial economic growth, however, there is evidence
that strongly supports the inference of underinvestment in education; as,

for example, in NIexico6 and in Northern Nigeria.

Martin Carnoy, Ph.D. research; ""Cost and Returns to Schooling in
Mexico,'" University of Chicago, 1964. (unpublished).

Samuel Bowles, Ph.D. research, ''The Efficient Allocation of
Resources in Bducation: A Planning Model with Applications to Northern
Nigeria,' Harvard University, 1965. (unpublished).
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‘3. A part of the recent difference in earnings in favor of labor,
say, with 12 years compared to those with less than 8 years of schooling,
has been a consequence of the relative high rate of national unemploy-
ment which permitted employers to ration jobs and in so doing to dis-
crimate against less educated labor. Thus not all of the observed high
rate of return - say to high school graduates - is to be taken as an
underinvestment in such schooling since at least part of the observed
rate of return is a result of national unemployment. But to return to
Becker's estimates for high school graduates; in 1939 the rate of return
was 16 percent and in 1956 it was 25 percent although the rate of un-
employment had declined from 17 to virtually 4 percent.

4. It is often alleged that employers ''buy degrees" instead of
economic productivity in hiring workers, and thus schooling should
be treated as a consumer good for employers. Although I mention
this allegation, there is as far as I know no evidence to support it.
Thus it cannot be considered a clue to malinvestment. |

5. When we turn to particular skills, there is little doubt that
there has been some overinvestment. Farming skills are surely a
case in point, and in view of this fact, how much have the agricultural
vocational departments in our high schools contributed?

6. Although our concept of a 'depressed area!' is still vague,

it might be useful to approach secularly depressed areas as communities

which have relatively few skilled workers because they tend to be
communities in which schooling is of a low quality and in which the
number of years of school completed is substantially below par. Thus
the school system in such areas produces relatively small numbers of
skilled persons and most of them have been drained off, having migrated
elsewhere. One inference to be drawn from this approach is that a
secularly depressed area represents a special case of expost under-

investment in human capital.

N




7. In the case of poverty, also, viewed in retrospect, taking
the long secular view and thus'leaving aside cyclical changes in the rate
of unemployment, much of the remaining poverty in the United States is
a consequence of low earning capabilities which in turn is in large part
a result of a lack of schooling. Thus interpreted, it represents past
mistakes, expost malinvestment, that is, underinvestment at the time
the particular persons who are now 25 years of age and older attended
school.

8. For a long time to come the low earning capabilities of adult
Negroes in the labor force will depress their income even though rapid
and real advances are made in eliminating job discrimination. Here,
too, there have been serious long-standing mistakes in investing in
their schooling, a legacy of underinvestment in human capital.

9. Lastly, I turn to education and the personal distribution of
earnings. This clue, of course, cuts across several of those already
considered above. Let me draw on Becker and Chiswick. 9 To explain
the marked regional differences between the South and Non-South, they
find that, ''the greater inequality in the distribution of schooling in the
South is presumably a consequence of the less equal opportunities
even for whites there, and would only be strengthened by considering the
differences in schooling between whites and nonwhites. The higher
rates of return in the South are probably related to the lower education
levels there.,.which in turn might be the result of inferior educational
opportunities. n10 One-third of the inequality in earnings between states
8 Theodore W. Schultz, "Investing in Poor People: An Economist's
View," American Economic Review, LV (May, 1965), pp. 510-20,

° Gary S. Becker and Barry R. Chiswick, '"Education and the Dis- ;
tribution of Earnings," presented at meetings of the American Economic ‘
Association, N.Y.City, December 29, 1965.

10

Op. cit., p. 18.
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is directly explained by schooling and other factors which togetlier with
schooling explain another one-third. Here, once again, we have evidence
of underinvestment in schooling not restricted to the recent past but

going back decades.

II. Classifying the Sources of Malinvestment |

It would be elegant if there were a- simple-dichotomy, namely
sources of malinvestment that are beyond the reach of economic incen-
tives and sources that are within the realm of economic responses.
But such a simplification is as yet not possible. Merely to list them
calls for a preliminary exploration of the underlying investment pro-
cesses which, to the best of my knowledge, has not been attempted.

I would assume that any observable malinvestment is in large part

some function of time and change. But what is the appropriate time

horizon? Over a period of decades, I would suppose that even some
social and political institutions are capable of adjusting; that is, they
too will respond, for example in altering the system of schools of a
country 1o meet the demand for new skills that are a consequence of
economic growth. Thus in retrospect whether a pgrticular malinvest-
ment with respect to schooling could or sould not have been avoided
is not independent of the time span under consideration.

Looking back over the post-war period, I shall list what appears
to be fairly obvious reasons for malinvestment in schooling. Such a
classification of course rests on hindsight. I shall concentrate on
institutional and demographic factors and on economic growth. Over
a period this long, they of course overlap at some points and they
are also interconnected.

1. Institutional factors. Our system of schools is institution-

alized and so are the marked differences among them. There are
also large differences in the opportunity for on~the~job training. In-
formation relevant in making this class of investment is also subject

. .
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to institutional restraints. The state of the capital market is of special
importance.

Our system of schools has a strong built-in institutional com-
ponent designed to discriminate against particular classes of people.
This legacy of discrimination along with its complement, job discrimina-
tion, has been responsible for much underinvestment in the schooling
of Negroes, people with Spanish surnames, Puerto Ricans, American
Indians and Filipinos. This legacy is a matter of preference of parti-
cular white people and it is supported by long established, social and
political institutions.

State and local school systems have long been very uneven in
the opportunity they provide to acquire achooling. Nor are the poorer
opportunities restricted to Negroes and the other ethnic groups already
mentioned. Fishlow has shown that large differences in this respect,
for white children, were already evident before the Civil War; poor
whites in the South were even then obtaining far 1eés schooling than
whites in the northeast and in the northern middle states. Although
the amount of schooling has increased in all regions, it is still true
that in general throughout the South most states and local political
bodies provide less schooling both for whites and Negroes, especially
so in terms of quality, than such political bodies provide in other re-
gions.

The opportunity to invest in on-the-job training is exceedingly
uneven and the reasons for this unevenness is also institutional in the
sense that the structure of the economy is an institutional fact. Agri-
culture cannot provide any meaningful on-the-job training for farm youth
who must seek nonfarm jobs. The growth industries that count most
on this score are rarely to be found in small towns but instead they
are located in and about the larger cities and urban centers. Then,
too, the state of information with regard to the value of high skills

is functionally related to the structure of the economy.




- Lastly, then, I turn to the functioning of the capital market.
It too is an established institution, and it is as yet poorly organized
to supply funds to parents and students to invest in human capital.
The reasons why this is true are obvious. But the consequences of this
particular limitation of the capital market are less obvious. The prin-
cipal result is that private investment in human capital is of necessity
financed in large part internally from the resources of the family and
the individual, largely through sarnings foregone. This limitation in
the way the capital market functions and the resulting dependency on
internal family resources has the effect of making the differences in

family income an important source of malinvestment.

2. Demographic factors. Most adult immigrants have been

short on schooling but they have had to make the best of it, for it was
in general too late for them to acquire what would have been the optimum

amounts. Between 1941 and 1964, 3.7 million immigrants entered the

U.S. who were 16 years of age and older; an occupational classifica-

tion lists only 10 percent as ''professional, technical and kindred
workers. " (Stat. Abstract 1965, Table 119.) In 1960 there were
447,000 foreign agricultural laborers, predominantly from Mexico,

in the United States. The rate of population growth of Negroes, persons
of Mexican nativity, farm people, and of poor people generally has

been relatively high; but each of these groups has been up against
special circumstances adverse to their investing in the schooling of
their youth.

In retrospect there is no doubt that the age of laborers is an
important key to malinvestment; the older the members of the labor
force the larger the underinvestment per worker measured in years of
school completed and, in addition, in the time spent in school per
school year completed. For the oldest one-fifth, the equivalent schooling

per worker is probably no more than half of that of the youngest one-
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half of the labor force. 1 Yet it may come as a surprise that

Al v,‘
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.

Negroes have one demographic advantage in this connection and that
is in the relative youth of the Negro population. One sees it most
dramatically in the farm population of which the white had a median
age of 31.9 years compared to that of 17. 6 years for Negroes as of
March, 1964.12 Another demographic factor relevant here con-
sists of the rise in female participation in the labor force and their
schooling; older females in the labor force have had more schooling
than males of comparable ages and, in the casé of nonwhites,

females are substantially better off than males in terms of schooling.

3. Economic growth. No long chain of economic logic is
g

required to see that when the effects of growth upon factor prices

are unanticipated the stage is set for malinvestment. In general, the

. K

growth industries have been the employers of high skills which

¢

require a long sequence of years of schooling. But it is hard to

believe that parents and young people could have anticipated correctly ,
say two decades or so ago, the growth that has occurred since then

in the production of consumer durables, of producer durables, and

of the complex equipment and instruments demanded by the Pentagon
and the Space Agency. * These are, however, the industries that

undoubtedly have accounted for most of the relative increase in

&

producer demands for high skills. Even where the changes in the

SN

11Theod«::»re W. Schultz, "Education and Economic Growth“ Social Forces

Influencing Education, The Sixtieth Yearbook of the National Society for
thle-9 & ud% of Dﬁ&cagggng ed.”Nelson B. Henry (University of Chicago Press,

" 125 cau of the Census, Series P-20, No. 142, Oct. 1965, Table 1.
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relative size of the major sectors of the economy have been in
large part a consequence of differences in the income elasticity
of the demand for final products, they were not anticipated.
For example, it was already well known two decades ago that
the income elasticity of the demand for farm products was
highly inelastic. While other changes also have occurred, I
know of no economist who came even close to anticipating that
the demantc::lhgor human effort in agriculture would in terms of
the size of/’farm labor force decline by more than one-half, as
it has since 1940.

Theplain fact of the matter is that even with hindsight we
are not able to untangle the underlying factors that explain
satisfactorily the recent p'ast secular changes in these demands
for skills. Until we can, we will not know how much they may
tell us about future secular changes of the same general type.
Are growth models the answer? ~~

The birthrate of growth models has been very high, but they
have not done well. They seem to lack the ability to comprehend.
the economic meaning of the nature of growth. Consider only
the secular changes in the demand for skills. What part of these
secular changes is révealed in consumef behavior? What part in
producer behavior? The income leffects of increases in consumer
income upon the demand for final products are fairly clear, but
as already noted}vheave no estimates of how these changes in con-
sumption alter in turn the demand for skills.

Growth is in considerable part a cousgequer.ce of new forms. of
capital. Yet the technical relations of such new factors to old
factors are in general unknown. The connections between secular
changes in factors and technical substitution and technical
complementarity in production are still excerdingly vague; and

thus there'is no solid basis for specifying and identifying the effects
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of such changes upon the demand for skills. Are new high skills . |

a substitute or a complement for new forms of nonhuman capital?
My colleagues, Lewis and Welch, have ventured the hypothesis
that in general they are complements. In addition it is plausible
that both new high skills and new forms of nonhuman capital are
substitutes for unskilled labor and for old forms of nonhuman
capital. If true, it means that the new (high)skills acquired while
attending high school and college are substitutes for unskilled
human effort and for older forms of nonhuman capital; and,
furthermore, that new forms of nonhuman capital increase the
demand for these high skills and that high skills in turn increase

the demand for new forms of nonhuman capital.

III. The Analytical Task

The response of schools and students takes on a special
significance because investment mistakes in schooling are as a
matiter of fact more serious than investment mistakes in equipment
and structures. Leaving aside the faét that schooling has a longer
life and that investment in schooling is very much restricted to
the early years of a person s life, there'is a critical difference
between them namely mistakes in equlpment and structures, if
need be, can be abandoned and thus they become truly bygones, but
human beings cannot be abandoned. It follows, therefore, that we
should place a premlum on finding ways to 1mprove educational
planning so that schools and students can avoid makmg av01dab1e

investment mistakes.

To explore the response of schools and students to economic
growth, it will be convenient to begin with the following simplifying
assumptions with respect to the type of economic growth that has
characterized our recent decades: (1) income per family increases,

(2) inequality in the personal distribution of income decreases,
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(3) the demand for high skills increases relative to that for low skills,

and (4) the rate of obsolescence of skills increases. I also shall |
assume that schooling beyond the elementary grades entails substantial |
private costs which in general are not financed by the capital market |
but out of the personal income and assets of students and their families.

Institutions of higher education. The response of these institutions

is of special interest because the increase in the demand for their
services has increased more than it has for the services of high
schools or for elementary schools, and because privately controlled
institutions provide a larger share of the total services in the realm
of higher education than in secondary and elementary schooling. Our
assumptions clearly imply that the demand for higher education
should increase more rapidly than the rate of increase in national
income because in addition to the relative increase in the demand for
high skills a larger proportion of families (students) were acquiring
the necessary personal .income and assets to pay the high private
cost of attending college - tuition, extra board and room, travel, and

most important earnings foregone. The assumption of a higher rate

of obsolescence implies developing in students a capacity to renew
and up-date their skills over time.

A rough gauge of th\é secular changes in the factors underlying our |
assumptions, except for the rate of obsolescence, is as follows:
real income pér family rose about two thirds between 1940-1962, the
personal distribution of income by families became substantially
more equal, and in spite of a doubling of the proportion of persons
25 years old and over who had completed four years of college, the
college education rate of return stayed fairly constant and compara=-
tively high. The implied high rate of increase in the demand has in

fact brought forth a large increase in the aggregate supply of college

places in our institutions of higher education. Between 1940 and 1962,
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the number of institutions increased by 329, almost by one-fifth,
while the number of students for which they.found places rose extra-
orglinarily, increasing 2, 232, 000. Thus there were two and a half
tirhes as many student places in 1962 as in 1940. Accordingly, the
supply of slots for college students increased by enough (leaving
graduate students aside) to accommodate by 1962 in terms of
undergraduate resident degree students one third of the population
18 to 21 years of age, compared to only 14 percent at the beginning
of the forties. Rough as these measures are, the aggregate response
of these institutions during this period of over two decades supports
strongly the inference that our system of higher education is highly
elastic as a supplier of more slots for college students.

But the aggregate response conceals a major difference between
publically and privately controlled institutions in the rate of response.
What factors determine this difference? Before considering the
empirical evidence, what wouid be the expected rate of response
of different classes of institutions?

If we had a system which would require every student to pay in
full the marginal cost of his education and which for every qualified
stﬁdent who is too poor t\o pay this price would provide funds sufficient

to make it possible for him to do so, the expectation would be that

privately controlled institutions would prevail. Under such a system

they would not only respond rapidly but it would be only a matter of
time before they would predominate. They would prevail and pre-
dominate because the required decisions to do so would be more
decentralized than those of publically controlled institutions and the
incentive to do so would be direct and sufficiently rewarding to foot
the bill to launch new institutions and expand the capacity of old ones.
As of 1962 such a system of higher education would have implied

that on the average an undergraduate student would have had the
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' means to invest $4, 125 per year while attending college, of which
| $1, 420 would have been tuition. 13 But it seems very plausible
. that most students attending college could not have afforded so
, | large an amount. Then, too, with respect to tuition privately
l controlled institutions charged only about half of the cost they
incurred per student.
The picture of responsé is, nevertheless, beset with puzzles.
Why did privately controlled institutions respond at so high a rate
during the first part of this period and then virtually not at all
| during the second part? Why did they resort increasingly to rationing
[ devices other than by means of tuition during the later period?
f Funds for expenditures and enrollment changes in higher education

between 1940 and 1962 give added point to these puzzles. 14

13 phese estimates were obtained by increasing my estimates for

1956 by one fourth. See my "Capital Formation by Education, "

Journal of Political Economy, 68, December 1960,

14‘Statistical Abstract of the United States 1965, Table 137.

(more)
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Enrollment

1940
1950
1962

Expenditure

1940
1950
1962

-17-

Privately controlled
institutions

(thousands) (in percent)
(1) (2) (3)
698 100
1, 304 187 100
1,514 | 116

(million

dollars)
273 100

949 348 100

3,095 326

(in percent)

Publicly controlled

. institutions

(thousands) (in percent)

(4) (5) (6)
797 100
1,355 170 100
2,213 163
(million
dollars)
333 . 100
1,174 353 100
3,994 340

(in percent)

Clearly there was no appreciable difference in the rate of increase

in funds for educational expenditures on the part of private and public

institutions either during the first or the second period, whereas with

respect to enrollment between 1940 and 1950 the privately controlled

group expanded by 87 percent compared to only 70 percent on the part

of publically controlled institutions. There then follows a marked

change in the rate of response from 1950 to 1962 in providing additional

places for college students, for they increased 16 and 63 percent

respectively.

To explain these differences in response, I would venture the

following hypotheses: (1) the marked rise in per family income from

1940 to 1950, along with the financial aid provided by Public Law 550

(G. I benefits) made it financially possible for a larger proportion

of college students to buy the services of privately controlled institu-

tions for which they had a preference; and, these institutions entered

the forties with what they considered to be "excess capacity. " (2) After

1950 family income rose slowly and G. L. benefits had been exhausted

which dampened somewhat the financial possibilities of students to pay
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private institution prices; yet more important were the decisions of
those in authority of privately controlled institutions to expand the
research function and to shift toward more graduate instructions for
which additional funds were more readily available than for under-
graduate instruction.

As we would expect from our assumptions with respect to economic
growth, elementary schools and high schools have been responding to
‘much smaller increase in the demand for their services. Between 1940
and 1962 both classes of schools expanded abott 50 percent. But the
pattern of response of privately controlled schools differs markedly
from that of higher education. Between 1940 and 1962, for grades
1 to 8, enrollment in private schools rose 116 percent, and for grades
9 to 12, 145 percent. The enrollment picture for both the period
from 1940 to 1950 and from 1950 to 1962 is shown in the data that

follow:15
Privately controlled Publicly controlled
schools schools
I. Enrollment (millions) {in percent) (millions) (in percent)
(1) (2) (3) (4) (5) (8)
Grades 1 to 8 .
1940 2.10 100 18. 2 100
1950 2.58 123 100 18. 4 101 100
1962 4,52 175 26. 6 145
II. Enrollment
Grades 9 to 12
1940 .46 100 6. 6 100
1950 .67 146 100 5.7 86 100
1962 1,12 167 9.6 168

19Statistical Abstracts already cited, Table 137.
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The students' part. Turning now to private investment in

schooling by s.udents and their families, the general outlines of
the secular drift of the student demand for schooling can be in-
ferred from the increase in the supply of places for students. There
are, however, differences in the demand of students, in the price
they pay, in their ability to pay, and in their pattern of response.
To simplify I shall abstract from the consumer component
in schooling and assume that the student demand depends on the
expected private rate of return on the investment which the schooling
entails. But this expected rate of return is not a simple matter. It
depends on a long, uncertain future, on the student's capability
not yet put to test, on an array of changing costs, and importantly
on the market for labor. Even for the same type of schooling and with
all other factors equal except job opportunities, there are marked
differences in the expected rate of return, for example, the difference
between Negroes who will be up against job discrimination and
whites who will not because they have the right surnames and
religion, or the difference between females and males in this
respect. There is a strong presumption that much of what is
thought to be difference in motivation will turn out to be upon close
analysis differences in ‘the expected rate of return. What this means
in the case of Negroes, is that they have had little or no economic
incentive to investment in schooling because for them the expected
private rate of return has been very low or even zero. Thus, clearly
to eliminate one of the major causes of malinvestment in‘schooling
it will be necessary to rid the labor market of discrimination.
Students and their families also differ markedly in the infor-
mation they have for determining the expected rate of return that
is relevant to their investment decisions. In general the poorer

family the less well it will be informed.Within the same income class,

e ——
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' rural families are worse off on this score than urban families.
}l Among occupations, the professional class is undoubtedly best in-
formed. It should be most worthwhile to reduce the inequality in the

' state of information in this area; the economics of doing so strongly

supports making it a public enterprise.

But whatever the existing state of information its usefulness is

subject to special qualifications. Uncertainty looms especially large,

if for no other reason than the long life of the investment on which

the expected rate of return depends. It is not possible to anticipate

the shifts in the demand for particular skills for so long a period

on ahead, or to anticipate the obsolescences to which particular

skills will be subject. Such uncertainty calls for flexibility, even

though it is not costless; it means investing in comprehensive

schooling and postponing the acquisition of specialized skills to

be acquired later on the job or during the latter part of the period

of formal education.

i

The price of schooling is also elusive,partly because of large
differences in the quality of schooling and partly because of variations
in tuition, in the cost of the additional hoard and room, and in earnings

foregone. The apparent price is lower in public than in private schools.

In higher education, it'is lowest in the West and highest in the East

and lower for junior colleges than for other classes of institutions.

Considering both regional and type of control differences, tuition
during 1963-64 ranged from $68 to $713 for junior colleges and

from $232 to $1418 for universities. 16 Although private costs are

16Di,c_::est: of Educational Statistics 1965, Table 79.
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less than real factor cost, the difference in the price of schooling to
students is much less than might be inferred from the difference in
factor cost that is not borne by students because of the fact that

earnings foregone are so large a part of the total price. It is

probably true, although ironical, that differences in earnings foregone
still swamp other cost differences because of job discrimination con-
fronting Negroes and some other classes.of families.
1 Yet despite all of the difficulties inherent in determining the
relevance of the expected rate of return including the price of schooling
E and the overall poor information on this matter, the investment behavior

of students indicates that they respond to the changing differences

: in these expected rates of return. But the patterns of response are
| undoubtedly influenced strongly by differences in the ability of students
to pay. On the assumption that the capital market is still in general

not prepared to finance this type of capital formation, the differences

in private resources - personal income and assets - play a critical

role in determining the difference in ability to pay. The secular rise

o

in the personal income of families is therefore a major factor in
making it possible for a larger fraction of the school age population to
pay the price of continuing in school through high school and on into
higher education. Yet dbviously many qualified students still lack the
ability to pay.

But the secular changes in the demand for skills remain unresolved

o

analytically. The heart of this riddle is in economic growth. To solve

it is the uncompleted part of this paper.

|
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Chapter ____

EDVJCATION OF THE LABOR FORCE

In my study of the'Uhited States I found the inerease in the edu-
cation of the labor force to be one of the largest sources of growth from
1929 to 1957, mainly because an enormous increase in the quantity of educa-
tion took place. This chapter attempts to measure the improvement in the
quality of labor that resulted from increased education of the labor force
in the 1950-62 period in the countries covered by this study. Comparisons
of the quality of labor are also attempted between countries. Both types
of estimate are rough because of limitations of information and technique,
but the intertemporal comparisons must be judged much more satisfactory
than the comparisons of levels in different countries.

Educational background conditions both the types of work an
individual is able to do and his efficiency in doing them. It is a crucial
determinant of the quality, of labor. To count high school or college
graduates as only the same amount of labor, on the average, as elementary
school graduates of the same age and sex would be altogether unsatisfac-
tory. They earn more and contribute more to the national product. If
"workers with one level of education earn 50 percent more, on ‘the average,
than otherwise gimjlar individuals with less education, they will be
counted in this chapter as 50 percent more 1abor.' The reason is by now
familiar: differences between average earnings of large groups of indi-

viduals may be taken as measures of differences in the value of the average

of their marginal products. In all the countries considered here there has

been a gradual upward movement of the distribution of the labor force by
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Jevel of education. This has meant that the skills and versatility of
labor were upgraded, and tl:is increase in the quality of labor has been
an important source of increase in national income.

The estimates derived in this chapter do not measure the total
dirgct and indirect effects of education on output and growth. They ar2
intended to measure only the effect of additional education on ‘the average
quality of labor, and to provide a vasis for calculating the contribution
that this improvement haé made to the growth rate. The distinction can be
clarified by explaining the relationship between education and other growth
sources in the élassification that I follow. | ;

1, Tt is essential to distinguish between (a) society's stock
of lmowledge relevﬂnx to production, which (along with other conditions)
governs the output that is oyjained with given inputs, and (b) the quantity
and quality of inputs (including the education of the labor force) which
govern the output that is obtained with a given stock of knowledge.

' New inventions, new ways of organizing'production, improved
business practices, and th; 1ike increase the output that can be obtained
with éiven'inpuxew Increases in output obtained in this way are credited
in my classification to "advances in knowledge," not to -education, even
if the education of the labor force in general, or the number of highly
educated individuals in particular, influences ‘the pace of such advences,

2. A better educated work force == from top mansgement down --
will be better able to learn about and to utilize the most efficient prod‘
duction praoticcl known., The effect of odueution on this ability is onn
aapoct of tho quality of 1abor that 1s mnulured hers, insofar as it ie ;

reflected in oarningl differentials. Oonaoquently, the grawth Iourco, ;
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"changes in the lag of actual prectice behind the best known,)" does not
include changes brought about as an incidental resﬁit of changes in the
amount of education of the labor force but is confined to the effects of
other changes, such as improved channels of information, an@ opportunities
to observe the practices of other firms or countries, and of changes in
the age of the capital stocka/I would not pretend the distinction is
précise, but it is clear enough for general understanding.

3. Individuals in school usually do not work, and those who do
usually work part-time. Hence extending the length of education influences
at least three measures of labor input that we have already exemined:
employment is reduced, average hours of work ma& be lowered, and (since
the propof%ion-of young people in the labor force fs reduced) the age com-
position is improved. The net effect of these three changes is to reduce

2/
total labor input while raising the average quality of labor. We do not

1. Advances in knoWledge of course change the content of education;

what is taught in a physics or economics course today is not what was taught

‘a generation 8go, and this is one of the main ways in which new knowledge is

disseminated. If what is taught in schools and colleges lags further behind,
or approaches more nearly,.thé current state of the arts this can influence
"changes in the lag of actual practice behind the best kmown." It is not

reflected in my education measures, which take no account of the content of
courses.

2. There may be, much later, an offset to these effects in that highly

educated persons are likely to retire later than others, and in the case of

women are more likely to ve in the labor force throughout their lives. o




b,
trace these effects pack to education, but leave them classified as effects
of employment, hours, or the age-sex composition of employment. |

It should be noted that the timing of these effects depends on
changes in the education of the young, which bears no close\relatianship to
changes in the average education of the labor force.

L. As education is‘extended, the age at which young people
enter the labor force rises. This means that, in any age group, ‘the more
educated individuals have had less work experience than the less educated.
In measuring the effect of education on the quality o£ labor, we measure
thelexcesé of fhe benefit from longer education averlthe associated loss

1/
from curtailed work experience.

.
~

5.. Among the benefits of additional education, especially general

edﬁcation, are presumed to be increased versatility, mobility, and aware-
ness of employment opportunities. Among the subsidiazy reasons that indi-
viduals with more education earn more than those with less education is that
they are more likely for these reasons to be employed where, given their
abilities, their marginal value products are greatest. If they loge their
positions because of ghifts in the demand for labor, they are 1ikely to bve
able to shift to alternative jobs with less (if any) reduction of earnings

1. As will be seen below, this is accomplished by basing the welghts
for individuals with different amounts of education on earnings differen=-

tials based onh age groups rather than length-of -experience groups.
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and less loss of time in unemployment., These advantages of education

F

are counted in our education quality measure, -

dhe Chape of Eduoational Distributions
The distribution of the labor force by amount of education in
the United States differs radically from distributions in Northwest Europe,
and the Italian distribution is very different from both. Knowledge of

the shape of the distributions is necessary background for the ensuing

discussion.

Distributions of males bty years of education are given in .

Table 1, Females in the labor force are a little more eduoated than
males (except that fewer hold university degrees) in the Anglo-Saxon
countries, usually a 11‘tt10 less on the Continent, but the contrasts
between countries are generally similar to those for males, Table 1
does not occmpare identical detes, but this has little effect on a com=
parison o.‘." ‘the shape of the distributions.

1. In the United States the unemployment rate drops almost steadily
vith & rise in level of education, and is almost 7 times as high for those
with less than 8 years of education as for those with 16 years or more.

For a discussicn of this point see R. A. Gordon, Haa _Strugtural Unemplave
nant Worasned?, Institute of Industrial Relations, University of Califor-
nis, Berkeley, 1964, pp. T0=75, and the references to the work of 0.0,
Killingsworth he oites. v

@, Girls tend to remain in achcol lenger than boys in the Anglo-

Saxon co\mtr:lu‘. and females in the labor force are, on the ‘average, youngex.




Years of United States ~ France United Kingdom Italy

Education 1957 193k 1921

0 L. .3 2 13.73/
14 5.7 2,4 2 %2y
5-6 6.3 19,28/ 8 s
T 5.8 21.1 4.0 4.2

8 17.2 27.8 27.2 - 8.1
9 | 6.3 4.6 451 T
10 7.3 "k 8.4 T
11 6.0 6.5 7.3 | .6
12 : 26.2 5.4 E.Bl 1.8
13=15 8.3 St 2.2 3.0
16 o move 9.5, 3,2 2l 2l

1. The United States distribution is not adjusted to take account of
the faot thet, in the past, the same number of yeara of education represented
less school attendance than it now does.

2. Largely at 6 years.

3, As indicated subsequently in the text, the percentage with O years
mba‘blyti? overstated and the percentage with 1-4 years correspondingly
| exratated.

L. Consists of 33.8% at'5 years and 4,2% at 6.
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The dominani feature of Northwest Europeah.distributions, as
illustrated by the United Kingdaq and France, is extreme ooncpntration at
& level governed by paet legal school attendance requirements. In the
United Kingdom fully 72 pegpent offtha 1951 labor force had either 8or9 f
years of education. These durations correspond to the-leg;l requirement
for school atiendance from age 5 t; 13 at the time theiolder age groups
had ettended school, and 5 to 1k when the younger age groups attended
school, (The 1947 increase to 15 affected only the very youngest age
group by 1951,) Few escaped the 1ega1 requirement; only 5 percent had
less than 8 years of school, and most of these had 7 years., On the other )
hand, only the exceptional worker hgd remained in school after the law
allowed him to leave (unlike most countries, it did not require him to

camplete the school year) and very few continued 'after the extia year

¢ .
readily available to all. Of the male British labor force only 16 percent

had 10 or 11 years of education and a scant 7 pefoent 12 years or more.

Even now most British children 1eav; school as soon aa~1ega1xy'allowed.

In 1957-58 only 40 parceﬁt each of British boys and girls 15 years old,

and 22 percent of 16-year olds, were receiving full-time eduocation.
Extreme concentration also characterizes ihe French distribu-

tion. There were, howsver, the rollowing &1fferencea{ "First, because

the French student started a year 1ator than the British student and (at ‘

most dates) left at the same age, the cOnoentration is at 7 and 8 years

of education rather than at 8 and 9. In addition, wore of the French

labor force fell below the level that the legal schonl-leaving age would "

seen to yiold. Even 80, about two-thirds of the French labor foroo haq

6 to 8 years of education., Third, in both countries Just under one-fourth
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had 10 or more years of edusation, but in the United .King.dom 16 percent had
10 or 11 years and only { percent 12 or more, while in France ll percent
had 10 or 11 years and 1k percent 12 or more., France thus had about tw:l.ce‘
as large a percentage at the level that includes graduates of high schools,
universities, teachers colleges, and technical institutes.v

The tendency to leave acyool as soon a8 allowed mAy never have
been quite as strong in some of the Continental countries as in the United
Kingdom, and clearly is breaking down more rapidly in some of them. In
France, only 5 percent of the children continued after coampulsory soixooling
(then completed at age 13) in 1914, but by the 1950's 65 percent were con=
tinuing after compulsory schooling (then completed at age 15). By the
immediate postwar years, 68-70 percent of the li-and 15§-§ear olds in
Belgium (where l& has been the school-leaving age since 1914) were in’
school and the pen;onttze has been rising about one point a year. In

Germany, however, only 28 percent were continuing full-time education

1, France had half again as many as Britain with 16 or more years
of education, From Tables in Part V of Appendix I\.} of Higher Education,
Committee c;z Higher Education, Cmnd. 2154=IV, HMS(S, London, 1963, one can
derive an estimate that, in 1961, 1.6 percent of ‘the British male labor
force had obtained the equivalent of ggme higher eduort.:lon through part=
time courses or private study. If all of these wero tunsfomd from 13-15
0 the 16=plus group (which could hardly be justified) end no adjustment
were made for France, the British percentage at the 16-plus level mﬁd
equal the Frenoh but the cowparison in the text would be umtfqotcd'. ‘

)
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.« W
after the 8 or (in Lander with one-ninth the population) 9 years required.

The Italian distribution is also highly concentrated, but the
concentration Gcours at the bottom of the distribution, corresponding to
compulsory education of only three years when the clder age groups were
in school, and five or six when the.younger age groups (except the very
youngest) were in school, lLax enforcement and inadequate school facilities
accompanied the low school-leaving age. Nearly three-fourths of the wholé
male labor force in 1961 had 5 years or less of education., In Italy alqne:"

in this study :
among the countries considered/illiteracy is still significant. The
Italian distribution has a small secondary concentration at 8 years,
corresponding to the “I.ioenza ai scuola media :lnfer:lore"' a nearly complete
gap in the 9=11 year range (which 1noludea only the estimated number start-
ing but not completing work for a diploma); and, perhaps surprisingly,
numbers with 13 or more years of education that lie between the French
and British figures, |

To .an American, the most ex.tr‘aorc'!inuw feature ‘of all the Buropean

: diatribut:lona is the ptucity of people who have oompleted aeoondary educa~
in socme countries

tion without continuing to advanced education. In fact,/hardly anyone who

did not plan to go to the university entered an advanced secondary course,

Even now the proportion of secondary school graduates (itaelf a very omu

fraction of the appropriate age g'rc;up) who do po% actually enter higher

education typically ranges downward from around one-third; Ai'b is about

AR

1. The figures oited in this paragruph are from EEC, Formation pro=

1§63 (mimcomph) Similer figures given above for -tho Unitod Kingdun m
from mg_;a (Vol. I, Report); HMSO, London, 1959. o |

[ .
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10,

one-fifth in France and Germany; The proportion is almost one-half (of a
vastly larger number,gompleting gsecondary education) in the United States.
The European distritutions are remarkebly lacking iz individuals correspond=-
ing to American high school graduates.

The distribution of the United States labor fore; bears no
resemblance to the European distributions. Educational background is
remafkabxy diverse. There is but little concentration at any one point !
or in any narrcw range. Whereas avihree-yegr gpan can cover two-thirds
of the distribution in France and three-fourths in the United Kingdom,
only %0 parcent of the American male labor force can be covered in any
three-year span (at 10 to 12 years). Large numbers appear at the lower
and upper ranges of the distribution as well as in the middle. Nearly
one=fifth had 7 or fewer years of education, many of them much less.
Almost as large a fraction had 13 or more years, representiné at least
one year of college completed; almost one-tenth had griduaied from college,
and nearly half of these had one or more years of graduate work. In the
middle, 17 percent had 8}years of achool, 20 percent were about equally
divided among the 9, 10, and 1l year levels, and 26 percent had 12 years.

The great dispersion in the United States reflects in part, and

especially at the bottom, the past variation among states, and over time,

- in school attendance and child labor laws, and their lax enforcement.

Far more important in determining the distribution as a whole, however,
18 the fact that compuisory school sttendance laws have noi been, and are

i

1, See Organisation for Econcmic Co-operation and D.véloﬁmont,
(Paris,

1963), pp. T0-Th, 82-83.
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ﬁ not now, decisive in governing the time at which most Americans leave
school; if they were, most Americans would now end their education on

' their sixteenth birthday after 9 or 10 years of schooling. Such concen-

trations as occur in the diatribution correspond to compietion of some

type of school. These fall at 16 years for college, 14 for Junior

college, 12 for high school, 9 for junior high school, 8 (formerly 7

in the South) for older-type elementary schools,anl 6 for the newer-type

elementary school.

Extremely important in the American scene has been the avail-
ability of free public education far beyond the requirements of school
attendance laws. But this would have accomplished little unless the
f' opportunities were freely grasped. To a great extent they were, because
of the widespread faith of Americaﬂ‘parenxs that education is the key
that opens the door to future advancement; the child should and could
‘;, rige above the station of the parent, and the way to do so wes to obtain

more educaticn. The process was, of course, cumulative. Faith in edu-

cation led to the damand\for free public schools and colleges available

- -

to all, availability facilitated the rise in educational achievement,
and this led to a rise in the level considered normal or necessary. But
this proceaa'created not uniformity but great dispersion of ‘the length of

education in each age group, and of course great differences among age

groups,

.
;
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The caloaiabivn ol Jndiaes of the erlect of cducation on the
quality of lator rueguises o, Wrpwe o ladoprnstivn. First, we require a
set of weights to voabine fncivil.ols with difr'event anounts of education,
Is a college graduzte o e eouubled a8 the equivelent of 1-1/2, 2, 3, U
or 5 elementary scaocl geadiavest Sweornd, we rogudice distributions of
the labor force, by an:s o of edvcaticn, at different dates; to which

these weights muy Te cnpioad.

The Weights

Supposc the Joriei oatos Tennre fovee 1o divided into educa-
tional groups comsistiny of wouiluge gradmins, thowre with 1 to 3 years of
college, high sehool groduwues, and sc 0, aectodisg to a classification
like that given in Table 2. UThe selection of weights for each group
would be simple if the members of each group differed only in education
and were similar in all o¢ther respects that sffeet earnings ~- that is,
if they were divided in the same proportions by age, sex, native ability
and energy, femily backgroucd, end so on. In that case the average earn-
ings of members of each group, ieken as measuring thelr marginasl value
product, would provide the appropriatle weight. If the average earnings
of college graduates were double those of high school graduates, one
college graduate would Le counted as the equivalent of two high school
graduates., *But the differeunt education groups do differ substantially in

other respects, so the selection of weights is more difficult. We must

try to eliminate the effects of these other differences.

United States Weights., For the United States we start with

estimates that slready eliminate the effects of differences in sex and,

approximately, uage.




Table 2

United States

Income Differentijals by Years of Education, 1949:

Average of Selected Age Classes of Males s

Highest Level of
School Completed

None
Elementary School:
1 to 4 years
5 to T years
8 years
High School:
1l to 3 years
I years
College:
1l to 3 years

i years or more

Mean Income as
Percent of Mean
Income of Eighth

Grade Graduates
- (1)
50

Usual Number
of Years of

Fducation

65
80

13-15

16 or more

Mean Income Dif-
ferentials Used
t0 Represent Edu-
cation (Percent of
Income of Eighth

Grade Graduates)

(2)
70

79

88
100

109
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The average income of males in the labor force cross-classified
by highest school grade completed and age is known for 1949. For each age

group, the average income of persons in each education group was expressed

as a percentage of the average income of those with 8 years of education.

The percentages for the several age gréups were then averaged to obtain
the distributions shown in Column 1 of Table 2.l The data refer to re-
ported money income, rather than to earnings, but it is clear from other
evidence that this has so 1itti; effect on the differentials that the per-
centages may be taken as representative of earnings from labor.

Differences in education and the loss of work experience associated
with additional education clearly are not tﬁe only differences that dis-
tinguish the education groups. Hence the differences in average earnings
cannot be used without adjustment to measure earnings differences that are
ggg_ﬁg differences in education and associated loss of experience. The

higher the education group, the higher is the proportion of individuals

who obtained high marks in gailier schooling, who scored well on standardized
intelligence tests, who attended the better schools, and vhose parents were
themselves well educated and had substantial incaomes. .After exemining the
available information, I decided in my United States study to assume that
three-fifths of the reported income differential between each of the other
groups and the group with 8 years of education represented differences in

* earnings due to differences in education as distinguished from other asso-

| ciated characteristics. This assumption yielded the adjusted differentials

1. The distribution is an average of separate similar distributions
for the age classes 25-34, 35-4l, 45-54, and 55-64. Since the data include

persons nct in the labor force, age groups which include substantial numbers

not in the labor force could not be used.

atnad S AR G A SR Y S 8 R

ERIC

Full Tt Provided by ERIC.

i, iliudeaiiang: AR . o SN,

- el o




15.

shown in the second column of Table 2. These were used for weights in my
United States study and I use them again in my present study. Taking the %
labor of a person with 8 years of education as one unit, I count the edu- |
cation of a person with no education as .70 units, of persons with 12 years
of education as 1.24 units, and so on.

The three-fifths assumption on which these weights rest was
originally based on no statistical foundation but only a general impression
derived from examining the characteristics of different education groups.
Some support for the differentials used in the upper range of the distri-
bution was, however, subsequently obtained from an analysis of data col-
lected by Dael Wolfle and Joseph P. Smith for 1953 earnings of male high
school graduates of the mid-1930's for whom high school records and respond-
ents' answers provided a greet deal of collateral information.l/'The
survey made possible an effort to isolate the effects of différences'in
education on income from the effects of the more important measurable
associated variables: rank in high-school class, intelligence test scores,
father's occupation (takén as an indication of family background), and
geographic area (which to a considerable extent removes the effect of
quality of high school and of race). After removal of the influence of
these associated variables, the analysis indicated that in comparison /%
with high-school graduates without college education (but including those
with other types of further education), 1 10 3 years of coilege added 13
percent.and 4 or more years of college 45 percent to average earnings.

-~

The corresponding percentages calculated from Column 2 of Table 2 are 12

1. The analysis is given in Proportion of Income Differentials Among

"due to" the Evidence of the Wolfle- . N

Education Gro Additional Education:

Smith Survey, a supplement to the paper I presented at the May 1963 meeting

- of the Economics of Education Study Group of OECD.'
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and 45. The analysis of the survey results is by no means definitive or
precise. It does, however, give fairly strong support to the general size
of the differentials used in the range above high school.

The survey analysis suggested that two-thirds of the salary dif-

ferential ef college graduates over the high-school group -is "due to"
educatioﬁ%/ Table 2, which is based on the assumption that three-fifths

of the differential between everylother group and the 8th grade group is

"que to" education, also happens to imply that two-thirds of the differen-
tial between high school and college graduates 1s "due to" education. The
experiment was made of using the survey analysis for differentials above

the high-school level, and assuming that up to the high-school level two-
thifds of the differential of earniﬁgs at each educational level distinguished
(as-giyep‘in Column 1 of Table 2) abo#e earnings at the next lower level was
"que to" education. The resulting differentials are almost identical with
those given in Column 2 of Table 2, except that the weight for the "no
education” group, which is applied to very few people, would be raised from
65 to 70. '

Even though the number of college graduates has risen much more

rapidly than the number of high-school graduates since 1949, there has beei/
: 2

some tendency for the income differential between the itwo groups to widen.

1. It may be noted that the results cited here refer to what I eonsider-
ed the best way to analyze the Wolfle-Smith survey results; an alternative
procedure that I also explored allocated higher fractlons of the crude dif-
ferentlal to education as dlstlnguished from aSSOC1ated variables.

2. See; Herman M. Miller,'"Annual and Lifetime Income in Relation
to Education,” American Economic Review, December 1960; Edward F. Denison,
.OECD paper; and James Morgan and Charles Lininger, "Education and Income:

Comment," Quarterly Journal of FEconomics, May 196k.
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If there is a change at the lower levels, it is also iﬁ the direction of
widening differentials. Apparently the pattern of demand for persons with
different amounts of education has been shifting toward the more educated
groups even more rapidly -- to be on the safe side, I should prefer to

say at least as rapidly -- as the supply. There would, therefore, he some
justification for using wider differentials in the education weights for
the latter part of the 1950-62 period than at the beginning, but in view
of the imprec}sion of the estimates the additional work did not appear to

1/
be warranted.

-The education weights deriveé—ipr males are also used for females,
5 .
in the absence of separate information.
European Weights. It is impossible in the present state of

knowledge to try to derive separate sets of weights for the education gfoups

in each of the individual Northwest European countries. At best we can hope

1. In the QECD paper just cited I note the possibility that in the
lower part of the distri?umion differentials in natural ability and other
associated variables may be widening, so that the differentials that
measures earnings differences "due to" education may not be increasing or
may even be declining.

2, Since females receive only about ome-fifth of the weight in the'
calculations (see below), this assumption is unlikely to cause serious error.
Mary Jean Bowman states that '"the ratio of the average income of the better-
educated women to the female average wage tends to be lower than the comparable
ratio for men" but does not discuss the full distribution, ("Schultz, Denison,

and the Contribution of 'Eds' to National Income Growth," The Journal of

Political Fconomy, October 1964, p. 458.)
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oniy to select one set of weights that is reasonably representative of

Northwest Europe.

As already noted, the labor force in Nofthwest Europe is far more

concentrated in the middle of the educational distribution than is the
American labor force. In particular, the proportion of individuals with
education beyond the minimum legal requirement is very much smaller than
in the United States. For this reason larger earnings differentials due to
differences in education may be expected in Europe, provided (as seems
reasonable) that the pattern of demand schedules for different types of
labor is at all similar. Because the choice of students to secure advanced
secondary education and higher education probably has been more selective '
with respect both to ability and family status, earnings differentials among
education groups due to factors other than education may also be expected
to be larger in Europe. Hence we should expect observed earnings differen-
tials between education groups to be still larger, in comparison with the
United States, than those due to education as such.

There are, at the time of writing this preliminary draft, almost

no European data for average earnings of individuals classified by amount of

ieducation. A survey being conducted by the I.N.S.E.E. will, it is hoped,
provide for France information of this type that can be utilized in the
final version of this study. A German Microcensus survey for April 196L
should also be helpful when tabulations become available. I anticipate that
I shall eventualiy use these data. Iz/jhe megntime there are only iwo

relevant sources of which I am awafe.

1. I ignore here some Dutch data from which an ingenious investigator

intimetely familiar with the statistics-could probably derive some inferences.
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E. Malinvaud, in commenting upon a paper I presented at the May

1963 meeting of the OECD Study Group on the Economics of Education, sug-

—_—

gested that the education weights that I used for the United States would
n also be reasonable for France through 2 years of education. He suggested
‘L. weights of 125 instead of 115 in the United States for those with 10 or 11

years of education, 170 instead of 135 for 12-15 years, and 300 instead of
1 181 for 16 years or more.;/’ With rough adjustmenf to different class inter-
vals, Maliﬁvaud's suggested differentials for France, and my corresponding
United States differentials, are given in the first two columns of Table 3.
Let me stress that these French estimates renresent only the
| Judgment of a competent and knowledgable observer. They were used by
Malinvaud when attempting precisely the calculation I now attempt, that is,
application to France of the methodology I used for the United States, but
‘ they are not based on statistical information. Malinvaud himself is, I
l believe, largely responsible for the study of French differentials nbw in
%. progress. Until actual data become available, I shall accept Malinvaud's

. estimates for France, aﬁd use them also for the other European countries.

1. The United States figures given are Malinvaud's adjustments of
] my estimateé to different class intervals. |

On grounds of relative supply, differentials between the bottom and
tbe middle pf.?he di;tribution might be expected ?9 be smeller in Nofthwes?
Europe than in America. ngever, few members of tpe labor force in Northwest
Eurcpe fall below 6 or 7 years, so the differentials at the bottom of the )
range are not important in the weighting system for calculation of quality
L adjustment indexes over time for the Eu 7pean cpuntrieg. They are of somewhat

greater importance if an international comparison of the United States and

e

. Northwest Europe based on Northwest European weights.is attempted.
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Table 3
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Weights Applied to Different Education Groups in This Study

Years of FEducation

o)
1-k
5-T

8

9
10-11
12
13-15

16 or more

nited States

70
79
88

100

)
109)

)
12k

139

181

70

79 .

88

100

106
125
148
178
300

Northwest Europe

Italy
50
65
80
100

119

Nt Nst® N”

148
178
300
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A study for Belgium strongly confirms that differentials in Europe
ave much larger than in the United States. The Working Group for the Study
of Human Capital at the Department of Applied Economics of the Free Univer-

sity of Brussels (of which Professor Max Frank is Chairman) undertook a

]

study of the contribution of education to Belgian growth broadly similar

to mine for the United States.l/ They divided the male Belgian labor force
among five occupational categories, based on skill and earnings levels, and
attempted to estimate the usual or average earnings of each level (Column 3

of the following table). They then set down the educational certificates

or degrees typically held by members of each class. For example, those in
Class I typically have a 6-year primary education and 1 or 2 years of lower
secondary education. Those in Class V typically have a university education.
For comparison with other data, I have translated the degrees into approximate
years of education (Column 2).

The Study Group assumed 3/h of the differential between the average
earnings of the lowest group and those of other groups to be "due to" edu-
cation, A figure above my 3/5 was chosen deliberately in the belief that
certifidates and diplomas have a greater effect upon earnings in Belgium
than in the United States. They thus arrived for Belgium at the differentials

given in Column 4. They are even larger, by a considerable margin, than

those used by Malinvaud for France.

1. "L'Education et la quissance‘économique en Belgique," Cahiers
économiques de Bruxelles, No. 2k, 4ih quarter of 1964, pp. 50L-523.




22,

Occupational Usual Years Earnings Index (1st'Leve1 = 100)
Level of Education
‘ Income 3/ 3/5 Half -Iwo-thirds of
Differ= of differential differential over
ential over Group I ' preceding group
(L) (2) (3) (%) (5) (6) (7)
I 7-8 100 100 100 100 100
II 9 ‘ 130 123 118 . 115 120
III 12 251 213 191 175 104
Iv 14-16 349 287 2ho 225 24k
v 16 or more 502 Lol 341 301 315

It seems to me, however, that the Belgian differentials are likely
to be overstated, at least in comparison with those I use for the United
States. This is partly because I doubt that a higher fraction of the observed
differential should be ascribed to education in Belgium than in the United
States.

In Columns 4 to 6 of the preceding table, I compare the results of
using for Belgium fractions of 3/4, 3/5, and 1/2 of the differential over
Group I earnings. If we conceive the observed earnings differential as the
product of differentials due (1) to education and (2) to native ability,
family status, and other assoclated variables, we can compute the differen-
tials implied for each undér the alternative assumptions. If we roughly
equate Belgian levels I, III, and V with 8, 12, and 16 or more years of

3/

education, we also obtain comparisons with the United States.

R
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Years of Differential Due to Education Differential Due to Other
Education Alone Variables Alone
United States Belgium United States Belgium
(3/5 Assamp- 34 3/5 1/2  (3/5 Assump- 3/4 3/5 1/2
tion) ' tion)
12 years/8 years 124 213 191 175 113 218 131 143
16 years or
more/8 years 181 "hO1 341 301 130 125 147 .167
16 years or . T .
more/12 years 146 188 179 172 115 106 112 116

On a_priori grounds both the differentials due to education and
those due to other variables should be larger in Belgium than in the United
States. With an allocation of 3/5 in the United States and 3/4 in Belgium,
this test is not met by the differentials for "other variables" between those
with 16 or more years of education and those with either 8 or 12 years;l/ It
is met with Belgian allocations of either 3/5 or 1/2 (except for the compari-
son of the 16 with the 12 year levels on the 3/5 assumption). Even a 50-
percent allocation yields results that conform to the expectation of the
Belgian group (and myself) that the effect of education on earnings is much
greater in Belgium than in the United States.

If the original earnings differentials in ‘the two countries.were
comparable my own inclination, in the absence of further evidence, would '
be to use for Belgium education weights obtained on the assumption (consistent
with though not identical to my American procedure) that two-thirds of the

crude differential of earnings of each of the groups over earnings of the

1. It may be noted that the assumption that 3/4 of the differential
betweea Group I earnings and those of the other groups is due to education
actually implies that 88 percent of the differential of Group V earnings
over "Group III" earnings is due to education.
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preceding group is "due to" education. Differentials so computed are given
in Column 7 of the table on page 22. When some rbugh allowance is made for
the difference in classification (Croup I includes those with 7 years of
education, and those with 16 years are divided between Groups IV and V)
these estimates appear to imply gbout the same differential as Malinvaud's
between those with 8 years of education and those with 16 years or more.
However, they yield larger differentials between the 8-year group and the
intermediate groups, and smaller differentials between the intermediate
groups apd the highest group.l/

My reason for not using the Belgian data at this time is a suspi-
cion that the original earnings obtained in the study may overstate differ-
entials between the specific years-of-education groups I have labe;ed. Ohe
reason for this suspic;on is the gpparept implication of the data (when they
are combined with estimates of average earnings in the two countries) that
real earnings of high-schoo;:and college graduates in Belgium gubstantially

exceed the earnings of their counterparts in the United States. This seems
2 '

unlikely to be the case.

1. On balance, use of these differentials would yield a greater rige
over time than Malinvaud's in fhe quality indexes that will ‘be computed, and
in this sense may be said to be wider.

2. Also to be noted is the fact that considerable use was made of
minimum wage rate schedules in deriving the earnings estimates, and that
the main date used related to occupational category rather than to education

as such. However, the Belgian investigators were aware of these difficulties
that these characteristics lead to overstatement of differentials

and tried to surmount them, so my suspicicn/may be unfounded.
There is also one possibility of an opposite biaes. Unlike my American

estimates, the Belgian estimateé combine all age groups (except'that the

e —
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The Belgian data despite all qualifications very strongly indicate
that differentials due to education are much larger in Europe then in the
United States, and give some reason for believing that, at least when applied
to Belgium, Malinvaud's differentials may be on the low side.

The educational levels and distributions in the Northwest European
countries are sufficiently similar to make use of the same weights for all
the countries appear at least plausible. The Italian distribution, on the
other hand, is very different. Adults with even 7 or 8 years of education
comprise a select -group in Italy, the bulk of the labor force being below
this level. Much larger earnings differentials therefore seem probable at
the lower end of the distribution. Weights assigned these groups have a far
greater effect on the calculations in Italy than in the United States or,
especially, Northwest Europe. For Italy, I shall use the Northwest European
differentials above the 8-year level, and below that level =-- quite arbitra-
rily ~-- the United States earnings differentials pefore adjustment for
correlation with other variables. The differentials below the 8-year level
are thus 5/3 as large as those used for the United States and Northwest
Europe.

wages for certain salaried employees, as distinguished from wage earners,
refer to those under 35 years of age). This would be one factor tending to
introduce a bias in the opposite direction if the Belgian data were actually
based on a classification by amount of education as such; since age and
amount of education are negatively correlated, the more summary procedure
leads to lower differentials than when the data are first classified b& age.
Given the actual Belgian procedures, however, this bias seems unlikely to

be significant.

. o N
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Tn all ceses the male percentage differentials are used also
for females. This implies that absolute differentials for females are
mncp smaller than for males, since average earnings of females are much
lower.

It will become apparent that the larger the differentials in
the weighting system adopted, the more & quality adjustment index will
rise over %ime as the education of the labor force increases. If the dif-
fereriials are too large, the index will rise toc much; if too little, mot
enough, Also, the size of the error in a quality adjustment index that
results from errors in thé weights is related directly to the change in
the quality index. For example, if the differentials in the weights used
were uniformly only two-thirds as large as they =zhould be,.and if for two
countries we estimate that the quality of labor increased 2 percent and &
percent, respectively, as a result of increased education, then the "true"

changes would be 3 percent and 6 percent.

Distributions of the Labor Force
mt Fducati

ompyuta : I

over Time
Caleulation of quality indexes for education requires distri-

butions of the labor force by amount of education in the years to be com-
pared, to which these weights can be applied, These distributions are needed
separately for males and females, 8O that separate quality indexes can be
computed for each.

If distributions of the labor force of each sexX, clagsified in
terms of an unchanging measure of educational attainment, were available
for each of the key years that concern us (1950, 1955, 1960, and 1962)
computation of education quality indexes for males and femalea'wauld be
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simple. We would calculate the average quality of each sex'in each year
by weighting the proportion in each education group by the weight for that
group in Table 3. ~‘I‘he estimates for msles and females would then be con-
verted to indexes, with 1960 equal 100. More complex procedures were
actually required to approximate the_indexes'for maies aud females that
would be obtained b&‘this'procedure, and there is inevitably some question‘
as to Whether‘the measures of education used are actually uhchanging.l/

The separate indexes for males and females are combined by the
labor input (earnings) weights for 1960 derived in Chapter __. In addition,
an index for the armed forces (tahen always as 100 since the output measures
do not allow for differences in the quality of labor) is weighted in. The
weights used are given in Table L4; they are similar to those given for the
United-States and Northwest Europe in Table 6 of the preceding chapter.g/
Females, of course, receive a weight much smaller than their share in the

labor force, and the movement of the quality indexes is dominated by the

indexes for male civilians.

—
1. In the text I give only a broad picture of the approach and the
quality of the data. The estimates are described in detail in Derivation .
of Tables in Fducation Chapter. } | - vv |
2. Fuil consistency with the preceding chapter would have required
separate educational quallty 1ndexes for three .age groups W1th1n each sex.
However, thls further refinement uas not practlcal. Such.more refined
indexes would presumably tend to 1ag slightly behlnd those computed here!
because the youngest age group has the lowest: earnlngs. ~In the unlikely
event of a sudden sharp break in the growth rates of the education quality

indexes this could dlsturo the timing of the change.

B D T e




Percentage Distribution of Labor Input in 1960

United States
Nbrfhwesﬁ Europe
Belgium
Denmark
France
Germany
- Netherlands

Norway

United Kingdom
Italy

Male
Civilians

7.9
7.3
79.3
76.3
75.5
75.5
8h.6
81.8

78.9
g2.4

Table b

Female

18.9
2o.é
18.1
21.7
| 20.6
23.6
13.1
15.8
19.3
16.0

Military

Personnel

3.2
2.1
2.6

28.




Table 5

Estimation of Edgcatiog Quality Indexes in the Uhited States.

- Final Indexes Allowing for
Preliminary Indexes Based on Changes in Days of Education
Years of FEducation per Year of School Attended

. Civilian : ~ ,
Male Female Labor Civilian - Total
-Civilians Civiliahs Force Labor Force Labor Force
(1) (2) (3) (%) (5)

97.0  98.2 97.2 96.1 96.2

N

100.0 100.0 100.0 100.0 100.0
101.2 101.2  101.2 101.6 . 10L.5




30.

United States Estimates. Distributions of the United Stafes labor
force by highest school grade cbmpleted are available from labor force
surveys for one month in each of the years 1948, 1952, 1957,-1959 and 1962.
Quality indexes for these dates were computed and interpoléted'to'obtain
estimates as of the middle.of the desired years. These are'éhown, for
males, females, and all civilians, in the first 3 columns of Table 5.

These ;alculgtions, however, imply that a person who had attended
school for any given number of years around the year 1900, and was still
working in 1950, had an education equivaleht to that of a person'who attendéd
school for the same number of years in the 1920's or 1950's. Taking the
United Stateg as a whole this assuﬁption is not fenable, and an adjustmeﬁp
is required to allow for the facf thatwﬂhe amount of~education represenﬁed
by a year has inéfeased over time.

Ffam;19OQ to 1956 the average number of days attended per pupil
enrblled in public elementary and secondary schédls increased from'99 to
158 per year, the increase being continﬁous until 1950. This came about in
the following way. First, in the large city school systeris there was no
increase; bﬁt”actually a small decline, in the average length of the schooi
term;l/ Second, in the smaller cities and towns, iﬁ rural schools, and in
the South, much shofter,schobl terms were gradually brought close to the
stendards of big cities in the North, end in addition enrollment shifted

toward the urban areas. In consequence the reported average length of the

school term in the country as a whole (with schools in effect weighted by

1. The simple average for New York, Philadelphia, Chicago, Los Angeles

and. Washington was 188 days in 1900 and 182 in 1960.
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l/ R
Third, the

enrollment) rose from 144 days in 1900 to 178 days in 1956.
reported ratio of days of schdol attended to the product of enrollment and
the average number of days in the school term rose from .686 percent in”
1900 to .890 percent in 1956. Thege ratios suggest more ebsenteeism than
actually exists because'enrollmenfvstatistics exceed average class member-
ship.g/ A1so, the rise in the ratiﬁ may overstate the decline iy absenteeism
if there was a fedﬁction in the gapfbetweep enrollment and membership, but

the presence of any such bias is uncertain. In any case, the bulk of the

l. The reéent situation has been that almost all state laws require at
least 180 days,'the exceptions permitting 160 days in rural areas. Large
urban school systems are still likely to go somewhat above 180 days and it
is a bit surprising that the computed average is 178. The actual number
may vary a little from year to year due to weather, epidemics, etc.‘ For
example, in Montgomery County, Md., the schedule is set on the assumption
that schools will be closed a certain number of scheduled days because of
snoﬁ. If the actual number of "snow days" falls shOft of the number antici-
pated, the school term will be leonger than is expected, but if it exceeds
the planned number the difference is made up by curtailing vacations. .Ih‘
some other jurisdictions this may not be required.

2. =In 1957-58 averege daily attendance equaled 92-1/2 percgnm'of
average-membership, implying true absenteeism, as distinguished from drop-
outs, duplication of enrollment dﬁe to transferring among schools, and the

like, was T-1/2 percent. These data are not available for early years,
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rise in this ratio clearly is genuine. It accounts for considerably more
of the increase in days of school attended per year than does the extension

of the school term outside the cities.
I base an allowance for these changes on*the assumption that the

same number of years of education represents the same amount of education

throughout the period for persons attending school regulénlz in large city

school systems, or in college, The individual who regularly attended for

8 years a rural school system operating (say) 90 days a year is considered

to have had only ‘the same education &s one who for four years regularly
attended a city school.system operating 180 deys. And a pubil who, in either
school system, missed (say) half his scheduled classes (usually because he
was working) is treated as having received only half as much education as

a pupil who Waé present every day for the same number of years.

As individuals educated under conditions of the past are replaced
in the labor force by those educated under more recent copditions, the same
number of years of education comes to mean more edﬁcétion. I estimate that
the increase in the averﬁge quality of the civilian labor force from 1950 to
1962, put‘at 6.4 percent (as implied by Table 5, Column 3) when on.y changes
in years of schooling were considered,.should be changed to 9.4 percent

(Teble 5, Column k) to allow for this major development.

1. The reader is cautioned that translation of the treatment described
in the text to the adjustment of the quality index required some stetistical

assumptions. These are detailed in Derivatjon of Tableg in Education Chapter. .

As pointed out there, the allowance mede for changes in the number of days in
the school year is much smaller than that I used in The Sources of Fconomic
Growth in the United States snd the Alternmstives Before Us.
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European Estimates. When the present study was started informa-
tion'concerning the amount of education of the labor force was almoét wholly
lacking for Europe. The gap has now been partly filled, and a good deal of
additional information is in prospect for the immediate future. Estimates
of either the distribution of the labor force by level of education, or of

the “average number of years of education (from which changes in the quality

index can be approximated with the aid of collateral information) are avail-
able for certain years, thanks to the research of several investigators. The
present availability from other sources of estimates and projections of the

education of the labor force is as follows: ‘ . )

Country Years , vestigator
~ Belgium 1940, 1950, 1960, 1970 Raymaekers |
Belgium . 1950, 1960, 1970 Frank and associates'at DULBEA
| France 1936, 1946, 1954, 1955, Debeauvais and associates at
- 1961, 1965, 1970, 1975, the Institut d'Etude du Dé-
1981 ' veloppement Economique et Social
Norway 1930, 1950, 1960, 1970 Arnesen

. United Kingdom 1931, 1951, 1961, 1971 Knight

o

As the preliminéry draft of this chapter is prebafed. almost all of ;
these estimates remain preliminary and unpublished, partly because the investi- /

. gators in mos% countries hope to incorporate still-unavailable results of the

Census of Population for 1960 or 1961.

l.. Most of ibem are scheduled for publication by OECD which, at the

‘

present writer's}urging} undertook afrangements for their preparation;

el
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The present study has attempted preliminar& estimates for Italy,
based on Census data for 1951 and ISTAT estimates for the upper end of the -
distribution in 1960-61, and for Denmark, based on sample data for 1961 from

the Social Forksningsinsfituttet. An estimate has also been attempted for

‘the Netherlands in 1960, based on the Census. This estimate is deseribed
in the notes to this chapter but excluded from the tables pending further
ehecking.

Estimates are not now available for Germany, but a Microcensus
survey for April 1964 mey make them possible when the tabulations become
available,

Sincé a substantial amount of additional new information is antici-
pated before the present study is completed, the estimates now presented are
highly tenta*ive as well as incomplete. The tentative estimates are described
in full in "Derivation of Tables in Education Chapter,"

Table 6° provides two sets of quality adjustment indexes for each
country. Part I presents indexes based.on application of the education
weights referring to each area; these are the indexes appropriate for the
analysis of growth rates., Part II, which permits some further analysis,
presents similar indexes combuted by the uniform application of United States
education weights to all areas. |

Two general comments are in order. First, the computations usually
were'not based on data referring to the specific years shown, the in&exes are
:interpolations between available years. This is not a serious limita‘tion on
the estimated change over the 1050-62 period as a whole, but does mean that
the subdivision between the 1950-55 and 1955-62 periods has no claim to accuracy

in the Eurqpean estimates.

.
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Igble 6
. -

(1950 = 100)

o m e e . e

Part I ‘ Part II

Fach Area Based on its Own Each Area Based on Uniteq
—Ares Weights _States Weights

1930 1995 2060 1962 | 1950 3955 1960 1962

United States  100.0 103.3 107.k 109.0 100,0 '203.3 107.k  109.0

Northwest Europe

Belgium 100.0 10%.0 108.0 110.0 100.0 103.0 106.0 107.5

Denmark 100.0 101.3 102,7 103.2  100.0 100.9 101.7 102.1

France 100.0 102.4 1014'.9 106.1 100.0 i01.8 103.7 104.6-

Gernany

Netherlands

Norway 100.0 102.2 10h.5 105.5 100, 1017 103.4 104.2 )
United Kingdom 100.0 101.9 104.0 105.0 100.0 101.2 102.5 103.1 f

Italy ~100.0 10%,7107.6 1093 _ 00,0 103, 103.7 Jok.6 ,t
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The second general comment concerns changes in the number of days
of school attended per school year in Europe, The only specific data avail-
able to me over a long period refer to France, and are based ap a study by
the Institut d'Etude du Dévelogpemant Economique et Sooial.l/ The French
school system is national and, as is usually true in Eurcpe, the school
year is form throughout the country. Since 1885 the length of the school
year has been ahoryened by extending vacations; we have noted that a similar
shortening ocourred in large-city systems in the United States., Since 1900
there has peen no &eoline in absenteeism, as indicated by a ratio of the
number Sf pupils present to enrolled gtudents that has been almostconstant
at around 90 percent. Tﬂe reported’ratios before ‘that were 75 percent in
1851, 17 percgnx in 1876, and 78.6 perceﬂt in 1.71. Apparently France' was

C nearly half a century ahead of the United States in reaching a stable ratio.
Accordingltb this evidence, no upward adjustment of the movement of the
quality edjustment index for the inorease in the number of days attended
per achcol yéar, such as was made for the United States, is needed for France.

There was no increase in ‘the length of the aschool year, and the decline in

"l. Michel Dsbeauvais, Jacjueline Pillet, Plerre Mae#, and Nicolas

Panayotakis, L!Education de ls Population Francaise et Son Evolution de 1850
31980, August 1963,

2, The authors of the Institut report believe the true rise was less

than. this because of numerous duplicate enrolimenis in the'enrlier data.
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absenteeism ended too early to affect the labor force daéa for the period
beginning with 1950.y If any adjustment at all were to be made in the
movement of the quality indeies it would be downward, to take account of
the shortening of the school term as vacations lengthened, but I agree
with the French auxhoés that it seems more sensible to ignore this change ==
particularly since,the number of school years required to attain parti-
cular certificates'or degreéé was not changed on this account. .

In the absence of specific information for the other Continentel

in this preliminary draft

countries I asgpmg/%hat the situation is similar to that in France, and
introduce no adjustment for changes' in the length of the school year or in
absenteeism. The qpinion expressed by nearly all infbrmed'persbns I have
queried is that there has been 1;ttle or no inpreasé in the number of'dafs
attended per year of school during this century. The writer confesses some
skepticism concerning this evidence, in view of the large rural populations
in most countries, the improvement of transportation, and the advances in
medicine, bgt it does seem that any downward bias over time on this 9ccount
in the Northwest Europeéh indeies, absolutely and relatively to the United
States index, is not gross. To add 0.l points to the growth rate of the

education quality jxndexes in Northwest European price weights (1.2 points

1. The French estimate for 1946 (which I averaged with a 195k estimate
to obtain 1950) epparently incorporates an adjustment, referring to the 1946
lebor force who were educated before 1900, but it is so negligible thai'ita

effect on my 1950 estimate can be ignored.
2. As indicated in ‘the detailed description of the French estimates

there is even some indirect evidence that may run counter to the indication

that there has been no decline in absenteeism in France'itself. .
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to tﬂe 1962 index) the change would have ‘to have been considefably more than
one-fourth as great as in the United States. A change much greater than
this seems unlikely. 1
John Vaizey, in 1962, estimated that over the past half-century
in England "average attendance has risen by at least a sixth because of
the decline in truancy and the improvement in child health."l/ Estimates
of the time pattern of the decline would be needed to derive a specific

estimate of the effect on the United Kingdom quality index. Some adjust-
for attendance )
ment/is evidently needed but, in this preliminary version of the study, it

has seemed better to omit it, and simply to recognize the'irobébility that

A ot . . -mmmaa A

all the Northwestern European indexes may rise somewhat too little on this
account,

In Italy school attendance is still irregular in some areas,

. e - ————

especially but not only in the South, and actual school terms vary. I think

we must assume that the average number of days attended per year has been

g o o o

l. John Vaizey, The Economice of Fdueation, The Free Press of Glencoe
Inco, New York, 1962’ Pe 8l. '

2. If we take Vaizey's estimate as a 17 percent increase, thiz compares
with a 4O percent increase in days attended per year in American elementary

and secondary schools over the same period. From 1950 to 1962 the "days"
adjustment raised the quality of American labor by 2.7 percent. Applying the
ratio of 17 to 40, we might estimate it raised the quality of British labor

'in United States welghts by 1.1 percent. Applying to this the ratio of the
British increase in Northwest Eurcpa&gjweighta 1o the inorease in United States
weights (5.0 to 3.1) we would obtain an adjustment of 1,8 percent over a l2-year
period. This calculation, obviously intended only to suggest ‘the possible ordef
of magnitude, would imply an adjustment to ‘the growth rate of the quality

ad justment ind;'ax in Northwest European welghte of' .15,
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rising. I have tried to make rough allowance for this in the distributions
of the labor force by years of education rather than to amtempt‘a specific
adjustment for changes in days of education per year. Except at the bottom,
my educational distributions for Italy were obtained by franslating degrées
or certificates into years of education. I have supposed that the same
degree_or certificate obtained at different times represented equivalent
education, so that if more years were reguired té obtain it iﬁ the past‘ﬁhan
now, because of abéenteeism, this is automatically allowed for. An adjust-
ment at the bottom of the distribution involves the division between those

with no education and those with l-l4 years of school.

Comparison of Fducational Ouality of the labor
Force Among Ccuntries ‘

If we make the assumption -- to be examined and modified later --
that individuals with the same number of years of education in the various
countries have an equivalent education, the proce¢pre used for time series
can also be applied to obtain an‘international coﬁparison of the quality
of‘labor. For our purpose ‘it is appfopriate to uselunited,Stgtes wéights.
in this comparison. Indexes 80 Qompﬁted are given’in the first column. of
Ta?le T with the United States 1eVe1 taken- as lOO.f‘;

The 5pec1flc assumptlon underlylng thls column is ‘that for persons

rece1v1gg thelr education in very recent years the _same number of years of

educatlon_represents equivalent education. Put another way, it is that the
same number of years of educatlon in all Eurs pean countrles, and for regular
attendants of American large-city schools, have represented equivalent

education throughout the 20th century. For comparisons involving the United

States this is quite different frcm an alternative assumption.that for all

-
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Table T

Education Quality Indexes, 1960, Based on United States Weights
(United States = 100)

Based on Years

. Average
Based on Age of (Final

Area of Eggcatiog Leaving School  Eetimates) _
(1) (2) (3)

United States 100.0 100.0 100.0
Northwest Europe

Belgium 93.9 90.3 92.1

Denmark 88.3 95.5 . 919

France . 92,5 91.9 92,2

Germanj |

Netherlands

Norway 90.7 97.9 ' ol,3

United Kingdom > 98.0 92,0 95.0
Italy 79.8 82.2 81,0
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persons in the labor force the same number of years of education represents

equivalent education. Its importance may be indicated by describing the

calculation of the index for France given in Column 1 of Table 7.

When the United States education weights are applied to distribu-

tions of the lébor force in 1960, and the quality of those with 8 years of
edudation is taken as 100, computéd quality indexes for the éivilian'labor
force (weighted averages of indexes for males and.females) of 118.9 for the
Uniied States and 103.6 for France are obtained. Bum.the adjustment made
for changes in days per school year in the United States implies that the
quality of labor in the United States in 1960 was only 9%.5 percent of what
it would have been if 211 age groups had attended school for as many days
per year as recent students. For comparison with othé; countries, the
United States'index'is therefore multiplied by 9%.5 percent, which reduces
the United States index to 112.4. Thus it is calculaxed.that‘the average
educational quality of the French civilian labor force is 103.6 == 112.4 or
92,2 percent of the American quelity. Setting the quality of the armed
forces as équal in the %wo countries for familiar reasons, the percentage
for the entire labor force becomes 92.5, the figure given in Columm 1 of
Table 7. All the European indexes are about 5 percent higher than they
would be if the "days adjustment" had not been made in the United States.
They are too high insofar as some similar (though qmaller) adjustment spould
have been made in Europe. .

Thg.comparison given in the first column of Table 7 is not my
final estimate of‘phe comparative educational quality of the labor Fbréés,
A further adjustment, described beléw, will be inxféduced.

A;jéxngj;vgs 10 usé 6§ the Schoocl Year. All the qualit& adjust-

ment indexes computed so far assume that individuals obtaining the same

i 4l R A o
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number of years of full-time educafion in differeﬁt'coﬁntries at the present
time receive, on thé average, equivalent educations. The same assumption waé
made in the comparisoh of different dates in one couﬁtny, except for the spe-
cial ad,justments for deys of education int roduced expl:.cltly for the Unrbed
States and implicitly for Italy.

It is instructive to consider liﬁitations of this'procedure, and
some'possibleoalternatives and modifications. Most of these alternatives
would hardly affect time- series within a particular country, but some ﬁould
affect fhe comparison of countries. One (the second considered) leads me to
modify the intefnational comparison based on years of education.

1. Without departing from the use of ‘time spent in school, we
might have used total hours or total deys rather than total years as'a common
denominator to compare countries. Estimates for the current school popula-
tion given in Table 8 permit the effects of using these altermatives to be
evaluated. To attempt direét estimates of hours or days spent in school by
the labor force would ﬁe impossible, and even the comparisons attempted for
recent students are ‘extradrdinarily difficult, but the results should por-
tray the general situation.

Colﬁmns 1l to 3 show, regpectively, the average number of scheduled
days per year, hauré per day, and hours per year spent in classés. Only the
last of these, hours per year; provides a réasonably valid combarison. The
first two columns, taken separately, are almost meaningleés because of dif-
ferences in schedules. American schools operate five days, of equal length,

6 full days,
a week, European schools operate, variously, 5 full days./k full days, and.

'2 half days (perhaps the most common arrangement), 5 full days and 1 half

day, or 3 full days and 3 half-days. Although Column 1 counts half-days as
one-half;-this goes only”pipt w&j tcward_bbtaining compardbiliiy;"ﬂerman
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and italian elementary schools, for example, operate 6 days of equal length,
but the children do not return after lunch and the schedule (9 a.m. to 1.10
p.m. in Italy) approximates half days in some other countries., However, in
Column 1 all 6 days are counted as full days.

The division of weekly hours among the days of the week in Europe

18 a matter of convenience and :is not considered to affect the quality or

* content of education. Simiiar schocls in the same,ays%em.bften operate with

the same weekly hours but different daily schedules, and changeovers are
Holland from

made from one schedule to another {recently, for example, in partis of/.

4 full and 2 half days to 5 full days) without change in curriculum.

The. number of scheduled hours per year, given in Column 3, gets
around this particular difficulty. Although it is equal to the produet of
Columns 1 and 2, it is better thought of ag the product of weekly hours and
number of school weeks, reduced on & proportional basis to allow for holi-.
days. Except for Italy, yearly school hours are xtther similar among all
the countries, The shortest hours, in France, are anly 8 percent below the
longest, in Germany. Annual hours in the United States are 4 percent below
the Northwest European average, mainly because the longer American summer
vacation 18 not wholly offset by the longer vacations at other times and
more numerous holidays that prevail in Europe. In comparison with most
Northwest Eurcpeans, American students attend achool more hours per day but
fewer days a year.

Columns 4 to 8 compare the total time spent in school by American
end European students, as of 1957-58. Northwest European children were, on
the average, receiving 80 percent as many years of education, and spending

83 percent as many hours in school, as American students, There is substan-

tial variation among ‘the Northwest European countries, and it ls about
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' equally large whether years or hours are used (although the order is not the
l[ same )

; It is possible to approximate the changes in the international

][ quaelity indexes for the labor force, given in the first column of Table 7,
a[ that would result from considering the same number of hours of school ai-
tendance as equivalent education at the present time rather than the same
number of years. This assumption would raise the Unitéd States-equivalent
number of years of education of the labor force in the various countries by
a[ the difference between Columns 4 and 6 in Table 8. Given the pattern of

‘q' ‘Northwest European educational distributions, a difference of one year in

the average education of the labor force would change the quality index

E based on United States weights (United States = 100), by something like 6

index points, As indicated in Column 9 of Table 8, the alternative assump-

- tion would therefore raise the quality index for Northwest Europe, és given

in Table 7, by about 2.7 index points. All the Northwest European indexes
based on years of education except that for France would be raised 3 to 5
points relative to the United States and France.l/

Although it is impossible to be sure, I doubt this change would

be an improvement. Modest differences in class time are unlikely to measure

™1 e PN

anything relevant to the quality or intensity of education.. The various

[ ==

school systems presumably try to adapt their annual schedules of class work

and home work, together, to take best advantage of the absorptive capacities

R

of the children they teach. Differences in the institutional environment,
in ineluding the workweek and vacation habits of adults, and differences in -

climatic conditions must affect the pattern seleciqd, My preference for

1. The effect on my "final indexes," which are described in the follow-

ing section, would be only half this large.

ERIC
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the assumption that a year of education is equi#élent in all countries is
reinforced by the inherent difficulties of the statistical comparisons
attempted in Table 8, as well as by the absurdity of downgrading the highly
regarded French schools on the basis of such calculations.

These comments are less appropriate in the case'of Italy. Annual
hours are much shorter than elsewhere. 'They’are 12 percent below the
United States and 16 percent below the Northwest European average according
to Table 8, and, even SO, may well have been overestimated. It is doubtful,

moreover, ‘that Italians would Jjustify short hours entirely on the grounds

that_an'educational loss is not entailed. Rather, it appears that resources

available for education are a limiting factor (Italy haé been straining to

provide facilities to meet her obligatidns under the compulsory education
'iaws), and that the muitiplicity of national and religious holidays is a
contributing influence. A case ¢ould be made for reducing the Italian 1abdr‘
force .quality index by about 6 points, as calculated in Column 9, or at
least by some substantial fraction of this amount,

2, Professor Malinvaud has urged a second alternative., Malinvaud
would agree -~ indeed insist more strongly than I -- thai Qifferences in the
length of the school year should be ignored in the calculation of quality
indexes. However, he believes the age at which full-time education ceases
provides a better indication of educational achievement than the number of
school &ears. Thus he would consider labor force members who left school at,
say, 15 yearé o? age to have an‘equivalent education regardless of whether
they started.school at hge 5, 6, or T, and hence had had 10, 9, or 8 years
of education.

T believe this view would receive support from American educators,

They consider that only the exceptional4chi1d is capable of successful first
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grade work at age 5, and that considerable numbers, particularly among boys,
still lack sufficient maturity to make it worthwhile to enter first grade at
age 6. Most would argue that to reduce the normal age for starting first
grade from 6 to 5 would add little or nothing to educational achievement at
a later age, and might enteil a net loss as a consequeaxe of frustration and
discouragement unless the content of the course was radically downgraded.l/
Raising the age to 7, it seems to be implied, would not involve a loss nearly
equivalent to a whole year's work, since progress in reading and other ele-
mentary subjects would be more rapid.

On the other hand, English children have started school at age 5
for generations without creating any general helief that this is wasteful or
any general move based on these grounds to raise the age.g/ This is the more
impressive since implementation of a desired increase to 16 in the compulsory

school-leaving age is delayed by lack of educational resources. The numerous

British commissions have not suggested that a substantial net gain could be

achieved without lengthening compulsory education by raising the age at whibh

it is received. Against‘this, Svenillson and sssociates; in discussing all

the OECD countries, state that "reforms to extend Zzbmpulsony educatiqﬁ7 below

1. An exception might be made for children from culturally deprived homes
who, by age six, are already at a distinct disadvantage. However, the recom-
mended prescription is not to enter first grade earlier but to increase kindér-
garten and nursery school training. The text sentence assumes the amount of
kindergarten and other pre-first-grade training to be unchanged.

2. Raising the compulsory age has been suggested not on these grounds
but to meet a teacher shortage anticipated to arise by 1971 in consequence of |
a sudden rise in births. According to the Economist (September 12, 1964 ) this

would have little effect on enrollment of 5-year~olds unless the permissible
age were also ralged, which is considered unthinkable.
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the present entrance age do not seem to be envisaged, not even in countries

1/

where school starts at as late an age as seven."

The school-starting age is ordinarily said to be 5 in the United
Kingdom, 6 in the United States, Belgium, France, Germany, Italy, and the
Netherlands, and 7 in Demnmark and Norway. However, these numbers have different
meanings. Also, the age at which a child mey be admitted to school and the
age at which he must attend school often differ. Thus in the Netherlands,
for example, a child cannot start school until the September following his
sixth birthday, whereas in Belgium he can start in the public schools at
5-1/2 and in the private schools, with roughly helf the enrollment, he may
often start even earlier. The average starting age cen easily vary as much
as one-half year in either direction from the nominal age. Calculated estimates
of the starting age are given in the first column of Table 9. These were
computed from enrollment rafios by a uniform but approximate statistical

2/

procedure., The results, for the most part, appear generally consistent with

1., Organisation for Economic Co-operation and Development, largets for

Education in Furope in 1970, Ingvar Svenillson in association with Fredrich
Edding and Lionel Elvin (Paris, 1962), p. 8k.

2, The 1957 or 1958 ratio of enrollment to population in the ten-year
age span 5 to 14 was obtained from OECD, Svenillson and associates, op. cit.,
p. 108. The average starting age given in Column 1 equals 15 years minus ten
times this ratio. The estimates will be a trifle high to the extent older
children within the age bracket are not in school. They are subject to slight
variation from unbalanced age distributions, and rather more from the time of
year to which they refer, as well as from errors in the data. The source is

the same as was used to compute average years of school, reproduced in Column 3

from Table 8.
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Table 9

Calculation of Average Actual Age of Iesaving School, and Effect

Basi

on Age of lLeaving School Instead of Years of Education

nter

iona

ality Adjustment Indexes (U.S, = 100

Recent Students

Labor Force

Computed
Average
Starcing
Age

(Years)

Ad justed
Average
Starting
Age

(Years)

Average
Years

of Edu-
cation

—(Xéars)

Implied

Average
Age of
Leaving
School

(243)

(Years)

Differ-
ence
from
United
States
in -
Starting
Age

(Years)

Estima-
ted Ad-
justment
in Qual-
ity
Index

(Points)

Adjusted
Quality
Index
1960
(v.s, =
100)

(1)

(2) (3)

(h)

(6)

(1)

United States
Northwest Europe
Belgium
Denmark
France

Germany

Netherlands

Norway

United Kingdom
Italy

6.0
6.1
55
Tob
6.0
7.0
6.4
7.3
5.1
7.1

6.1
5.9
5.5
T3
6.0
6.4
6.4
7.3
5.1

12.9
10.3
11.4

8.8
10.7

9.1
10.4
10.0
1l.0

6.5 8.9

19.0
16.2
16.9
16.1
6.7
15.5
16.8
17.3
16,1

_15,h

- 306

- 06

100,0
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/
school laws and practice but in some cases the calculated numbers appear 1o
be outside the likely range suggested by other information and modifications
appear appropriate; the major adjustments are for Germany and Italy. The
modified estimates, given in Column 2, provide a more accurate picture of
differences than the noﬁinal age, but the estimates for some countries may
be off a few tenths of a year relative to others.

The sum of the average age of starting school and the average years
of education gives the approximate average (ar;thmetic mean) age at leaving
school. This is given, for recent students, in Column 4, In comparison with
the variation among Northwest Europeen countries in the length of education,
the average age at leaving school as of 1957-58 appears more uniform. The
order of countries is also different: the United Xingdom has the longest
average span of education but among the youngest average school-leaving ages.

Diff'erences among countries in the average age of entering school
must have been about the same when the labor force was being educated as in
recent years. The age of leaving school is the entering age plus the number
of years of education (unless education is interrupted). We can therefore
approximate the change that would be made in the quality adjustment indexes
based on years of education if we were to substitute ‘the Malinvaud proposal
to base comparisons on age of leaving school. The difference between the
average school-beginning age in each Furopean country and the United States
is simply multiplied by six., This relies on the rule of thumb that, in Europe,

a difference of one year in average years of education is equivalent to about

1, Wars interrupted education to a greater or lesser extent in all coun-
tries covered, either by causiqg the temporary disruption and closing of schools
or by delaying the education of servicemen. The procedure followed here treats

the individuals affected as if they had obtained thelr education at ‘the usual age.

Interruption of education for other reasons should not seriously distort comparisons
countries or dates.

ERIC
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six points in the quality adjustment index (United States = 100) in United .
States weights. The last 2)columns of Table 9 show the changes that would be
introduced in the quality adjustmeﬁt indexes giveh'in the first column of Tabie T
and the indexes:so adjusted.: Shifting from school years to school-leaving age
would sharply raise the Scandinavian indexes and shérply lower the British

index. It would eliminate the difference between the Ffeﬁchwand British

indexes. However, it would only slightly affect the comparison of the United

1/
States and Northwest Europe .as a whole.

I find Melinvaud's suggestion persuasive but believe its full
acceptance would go too far. I adopt the compromise of averaging.the results
of basing international comparisons on years of school and on schoolQIeaving
age. This assumes that half the disadvantage of a later start is made up by
the time of leaving school. The averages, which represent my final estimates
of education quality indexeé ambng couhtries, are given in Column 3 of Table 7.

No significant adjustment of thé.time series for individuel countries
is implied by this decision because important changes in the age of starting

2/

school seem not to have oceurred.

3. With minor exceptions, the education data that have been used
cover all types of full-time education, except kindergarten, whether obtained

in public schools or in church-affiliated or other private schools.

1. It should be noted that no close relatioznship exists or should be
expected between the school-leaving age of recent students, given in Column 4
of Table 9, and quality indexes for thez labor forces based on school-leaving-
age, given in Column 7.

2. By changing the weights attached to different education groups iﬁ a
country, as estimated here, the shift from years of school to age at leaving

school could change the time series indexes, but only slightly.

[ P VEITTR VT T Lt NP S T S




Types of education cr schooling that are excluded wii} now be

examined briefiy.

(a) Kindergarten and nursery school years are omitted, even when
provided in regular elementary schools. This type of training is thought to

facilitate learning in subsequent years.

In 1962 the number enrolled in kindergarten in ‘the United States
equaled 56 percent of the number of 5-year-olds. The proportion had risen
sharply since World War II. From 1920 to 1940 it seems to have been increas-
ing only slowly, with the proportion somewhere around one-fourth. Since per-
sons 18 years old in 1962 would have been S‘in 1949, the récent great expan-
sion in kindergarten attendance can have had but little effect on the labor
force by 1962, and it is unlikely that as many as one-fourth of 1962 labor
force members can have attended kindergarten. The proportion could hardly
havg risen more than 5 percentage points from 1956 tp 1962, which would havé
meant an increase over a l2-year period of .05 years in average time spent in
kindergarten by labor forée members. Even if this were counted as equivalent

to a similar increase in fegular school years -- which would be far too much --

it would have only a small effect on thé United States education quality index.
Kindergarten is less common, and its extension tb large numbers

more recent, in Europe; The effect on European quality indexes would probably

be even less than in America. Any allowance for kindergarten would lover

the level of quality indexes in most if not all European countries relative
1/ |
to the United States, but not by much.

(b) In all countries there is and long has been considerable home

-

study, participation in evening extension courses, and other forms of adult .

education on the part of members of the labor force. This defies measurement

1. It may be noted, however, that in the Netherlands children 3 to 6 years
of age spent an average of 1.3 years in 1940, and 1.8 years in 1961, in Kleuter-

onderivijis, which is translated as "nursery schools" in Duteh sources.
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ll on any comparable basis, but its omission is unlikely to impair seriously

our international or intertemporal comparisons of the quality of labor.
’[ (¢) Courses in proprietary commercial and trade schools, offered
on & fee basis, are omitted even if study is full time during the day (though
often for only & matter of monthg). Also oﬁitted are correspondence cou?ses
and courses taken in the armed fo?ces.l/

In the United States, regular schools and colleges employ over 100

-
;-; times as many persons as proprietary commercial, trade and correspondence .

L;* schools, which gives some idea of the relative resources going iqto such

;ﬁ. schools. On the other hand, a large proportion of the labor force has had

E“ some formal education, usually of short duration, in these forms. For

: : example, a 1954 sqfvey showed that among a sample of 1028 males who graduated
f, from high school in the thirties but did not attend college, 55 percent had

C . attended trade, technical or business schools after high school, an additional
ke 8 perceht had received some training in the armed forces or company schools,

%“ and 37 percent had no education beyond high school. Average earnings of the
o first group were around 4 percent above those of the other two groups combined,
i' l. However, individuals obtéining in these ways academic certificates

1' or diplomas, such as a high school diploma, that are ordinarily obtained

by full-time‘study'will usually be credited in the data with the same number
of years'of-educationxés‘persons obtaining the certificate in:-the usual way.
. Where data are derived entirely from the age at leaving school this is not

the case.
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after standardization for rank in high school class.

Data are not available to allow in the quality gdjustment indexes
for these types of education but, if the earnings differential typically is
not much over 4 percent, differences between 1950 and 1962 in the amount of
such education held by the labor force could hardly have been great enough
to have affected the United States quality index appreciably.g/ I believe
this also to be true of tae European indexes, and probably of intercountry
comparisons; in a comparison of the United States and Europe these types of
education probably offset the greater use of released time in Europe, to
which I turn next.

(d) Many young European workers attend school, usually one day
a week, on released time. Most of them are enrolled in what is intended to
be a coordinated work-study program for learning an occupation, and usually
receive a certificate, upon examination, if the program is completed. Young
people in Germany and Demmark, and certain groups elsewhe}e, are legally
required to attend part-time day classes afier lesving full-time schools,
whether they are employed or not, until they reach age 18.

Countries have different systems of on-the-job trainirg, varying

greatly in their formality and degree of goverrment supervision. In America

1. See data from the Wolfle-Smith Survey summarized in my Provortion
of Income Differentials smong Fducation Groups, oR. cit.

2. My procedure automatically includes the effects of increases in this
type of training that are associated with an increase ir. general education.
Thus, if high school graduates are more 1ikely than elementary school graduates
to receive such training, the increase in the total amount of such training

that results from an increasing proportion of high school graduates will be

automatically reflected in my quality indexes.

©
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reliance is overwhelmingly on informal on-the-job training and experience.
Most workers become qualified in this way even in those few occupations for
which registered apprenticeship programs exist.l/ In most occupations
qualification is judged mainly by ability to do the work required after a
brief learning period. In Europe govermment-supervised programs and cer-
‘| tificates play a much greater role both in training and in obtaining a job.
| This extends in some countries to nearly all occupations. To measure the
efficacy of on-the-job training in different countries or at different dates
appears impossible and I make no effort to do so in this study._
Time spent in day schools on a part-time basis, whether as part
of a work-study program or not, could, however, be converted to full-time
equivalence and counted in our education measures if sufficient data were
available.
- Data accurate enough to warrant such an adjustiment are not avail-
able, but it is possible to judge the orders of magnitude involved, and they
are small. From information summarized in the statistical notes to this
chapter, it seems clear that inclusion of pari-time day education on a full-
| time equivalent basis could have only a small effect upon our labor quality

indexes. Inclusion of such education could hardly change a comparison of

1. Replacement needs for skilled workers in trades having apprentices
are estimated (by the National Manpower Council) to be met as follows: Pro-
. portion not receiving formal'training 58-64 percent; registered apprentices
completing training 12-16 percent; registered apprentices leaving without
completing training 6-8 percent; apprentices, not registered 14 percent;
vocational school gradautes 4/10 percent; immigrants trained abroad 4 percent.
Source: James R. Wason, op. cit.
2, See Part III of Derivation of Tables in Fducation Chapter.

P o gy
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average years of education of the labor force between any two countries
covered by more than 0.2 years, or more likely 0.1, or the international
quality indexes (United States = 100) by more than one point. It is uﬂlikely
that in any country it would raise the increase in average years of schooling
from 1950 to 1962 by more than C.l yéars, or the quality index for any country
by as much as one point. Most comparisons would scarcely be affected.

L. Measures of education used in this study are unavoidably in
quantitative terms. Certain assumptions and implications of this procedure
must be specified.

(a) No distinction has been made with respect tc subject matter.
The procedure followed implies that, on the average, the education that had
been received by members of the labor force in a country was as relevant to
participetion in economic life at one date as at another. The international
ccmparison makes the same assumption between countries.

The assumption is not, it must be stressed, that all subjects or
curricula have equal economic value. It is that differences between times
and countries in subjects studied are not correlated with differences in
economic value, a much less restrictive assumption.

To test this assumption is not possible. It would require (1)
that distributions of the labor force at different times and places by years
of school be further divided by type of education throughout the years spent
in school; and (2) the availability of corresponding data on earnings, adjusted
for differences in natural ability and other correlated factors, for individuals
with each type of educational background. Comprehensive information of this
type is not available for any country. The writer has no preconception as
to the relative economic value of different types of education (except for a

great distrust of Judéments often expressed) and, consequently, no guess as
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to thé direction of any biases that may be involved.

{(b) The comparisons ignore differences in educational requirements
imposed by differences among nations. They thus assume that differences in
the difficulties of the native language are insufficient to affect greatly
the time required to learn to read and write, which is basic to most school
subjects., This would be quite unacceptable in a comparison of France and
China, or of Turkey before and after 1924. Differences among the languages
relevant to the present study do not appear drastic, but it is true vhat the
English language requires much more attention to spelling than the Contircntal
1anguages, in which spelling and pronuncia:fggjgg;ncide. The complexity,
relative to the metric system, of Anglo-Saxon weights and measures (or the
British currency) may also be ncted.

Against this, and probably more important, may be set the size and
contiguity of the Continentai countries which has forced them, and especially

the smaller countries, to devote much of the time of all students to learning

1. It should be recognized, of course, that the relative value of
different types of study ;aries from time to time énd place to place. One
aspect of this deserves special mention. The great subdivision of work in
American industry is often regarded as an important reason for high American
productivity. It has the effect »f reducing the need for craftsmen with
comprehensive skills while increasing the need for flexibility and adapte-
bility to change. It seems likely that the extensive and rapidly growing
vocational training programs'in Furope may be appropriate so long as continu-
ation of European produption practiceé is presupposed, but that they would
not be appropriate in America, and that in Europe they may discourage reor-

ganization of production along American lines.
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a second and third modern.language. English itself is widely taught, and

increasingly so. The more limited attention the United States has devoted
to foreign languages handicaps few Americans in their economic life.

(c) Comparisons based on years of educatiop‘assume equivalence,
in some difficult-to-define sense, of fhe quality of a'year's education.
Individuals in the labor force with the same number of years of education,
obtained at the same age, are considered 1o have received an equivalent
education no matter when, or in what country, it was received (aside from
the "days" adjustment, where made). Even to discuss similarities and

differences among countries would require extended space and be wholly

1/

2/

inconclusive. Adequate comparisons of achievement are simply not available.

1. An interesting short discussion of some of the difficulties of
comparison (but itself, I #hink, not wholly free of errors) is contained
in Walter V. Kaulfers, "Pitfalls in Comparing Foreign Sechools with Ours,"
The Fducational Record, July 1963, pp. 275-281.

2. Oftep enough tqQ require comment, the frequent admission to American
colleges, with third-year stanqing, of European-trained students who are
ready to -enter European universities is adduced as "evidenceé" that American
ééhoois achieve in 14 years what European schools achieve in 12, If the
comparison were valid at all, it would suggest equivalence of 14 years of
American education with 13 in Europe. The European student usually has had
- not 12 years of prepgratibn but 13, and is typically at least one year older
than the American college entrant. In addition, much of the advanced credit
zranted is for knowledge of the language of the country in which he was
trained.

But this comparison has almost no pertinence for the comparisons made

here. The main point is that a very small percentage of the European labor
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Over time, it is likely that the quality of education in the

United States has imbroved; at least, all objective measures of inputs into
the educational system (such as teachers' qualifications, class size, school
facilities, or expenditures per pupil) have shown marked improvement. Quality
in Europe presumably has also improved;‘at least the same type of input
measures show this to be the case. There is, therefore, some presumption

that the quality indexes are biased downward over time’

force ever attained an education sufficient to qualify for university admis-
sion. This group typically had attended different schools from the mass of
students, sometimes from as early as age 12, and its education was not repre-
sentative of the mass of students. Often entrance to such schools required
excelling in examinations. The group who attained the qualifications for ad-
mission to universities was small and select.

The assumption of the international quality index computations is not
that individuals with the same amount of education represent the same quality
of labor. If it were, United States earnings differentials would not have
been reduced by two-fifths for use as weights in the computation of earnings
differentials, and the.Américan edge in the internay;onal quality indexes.
would be much larger than has been computed here. The éssumption is rather
that individuals of the same natural ability with the same amount of education
represent the éame quality of labor, To have any relevance, even for compari-

son of the small numbers who reach this level, the achievement of Europeans

qualified to enter university would have to be compared with a similarly small .
and select group of American students with the same length of education and
age; for most comparisoﬁs this level appears to be entrance into the second

year of college, and at least age 19.
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It is, of course, the net impact of education upon participation
in economic life, rather than the validity of each of these assumptions’
separately, that is relevant to our comparisons., Thus it could be true, as
Graham Hutton asserté, that the average intellectual standards (as the term
is understood by Europeans) of American public education at all ages are
lower, but education serves economic purposes bettir, in the United States

than in Europe except Scandinavia ana Switzerland.

Conclusions from the Data

Both the possibility of errors in the statistics used to compute
the quality indexes, and the uncertainties suggested by the discussion just
concluded, indicate the need for caution in drawing conclusions frou the
education quality indexes. In doing so, I shall indicate the extent to which
they would be modified by plausible changés in procedure. The qualifications
apply more strongly to comparisons of the level of educational quality of
the labor force in diffe?ent countries than to the time series.

zﬁhe discugsion that follows assumes that the final and complete
estimates to be derived are very similar to the preliminary estimates given
for some countries ih this draft -~ that is to say, it is written for the
most part as if the estimates given here were final and complete. Conclusions
baged on the preliminary estimates actually used here would be more strongly
qualified,/

The following conclusions appear to me warranted. I deal first

with changes over time, and then with levels in 1960. .

1. Graham Hutton, We Too Can Prosper, George Allen and Unwin Ltd.,
London, 1953’ P Mh
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Changes from 1950 to 1962
1. The education of the labor force increased from 1950 to 1962

in 2ll the countries examined. This will be shown by any possible weighting

scheme, including a simple count of the average years of education of the

labor force (Table 10).

2. The amount of education of the labor force increased more in

the Uhited'States than it did in Europe. The exact comparison depends on
the weights assigned to different levels of educa£ion, but any sensible
weighting scheme, uniformly applied in all countries, would yield this con~-
" clusion.

Series based on use of United States weights were given in Part II -
of Table 6. By this measure the education.of the labor force increaséd about
twice as much in the United States as in France, Norway, or Italy, almpst
three timés as much as in the United Kingdom, and four times as much as in
Denmark. The increase in Belgium came much closer to, btut was still below, -
that in the United States. Even if (quite unjustifiably) no‘allowance had
been made fbr the great increase in the numher of school days represented by
a year of education in the United States, the Anerican index would have risen
appreciably more than those for France, the United Kingdom, Denmark, Norway,
and Italy, though not Belgium. (Compare Tables 5 and 6.) If a fraction
other than 3/5 had-been,applied to United States earnings differentials to
obtain earnings weights the relative position of the American and European

indexes would be unchanged.

The United States would also show the largest increase if European -

rather than American weights were ‘uniformly applied. The upward shift .in the
American educational distribution has, in fact, been so general thrdughout

the distribution that no reasonable set of weights, uniformly applied, could

e




Table 10

" Mean Years of Education of the Labor Force, by Sex,

1950 and 1962
(In Years)

Males Females

1950 1962 Increase 1950 1962 Increase

- United States:
Ad justed to re-
cent content of '
days per year 9.25

Not adjusted 10.68

Northwest Europe
Belgium
Dermark
France
Germany
Netherlands.
Norway

United Kingdom

Italy
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63,
prodﬁce a,different result,

An alternative measure of educational stock sometimes used ié the
average number of years of education of the labor force. This counts all
years of education from first grade up as of equal value -- an unsatisfaciory
though simple procedure, Table 10 provides estimates for 1950 and 1962.
When the education received in the past in the United States is reduced to
equivalence with recent education on the basis of days attended per year,
the 1950-62 increase ih the average educatibn of male members of the labor
force increased by 1-2/3 years; even without this necessary adjustment it
is a full year. The increases in France, Norway, and the United Kingdom
were bnly about 0.5 to 0.6 years, about one-third the adjusted American
figure, and that in Demmark still less. Those in Belgium and Itzly were
around 0.9 years. As with the weighted indexes, the difference between the
United States and the major Northwest European countries is lérge.

The finding, which I consider unambiguous and firmly based, that
the education of the labor force hgs increased less, not more, in Europe
than in the United States ié a major one. Increased edupation is a
principa} source of growth, and it is important to know that European
countries have not been achiev;ng more rapid growth by raisihg the education
of the labor force more rapidly. This finding does not, in itself, tell us
whether or nop increased education of the labor forcevhas cont?ibuted more

to European than to American growth rates. It does tell us that if educa-

’

tion has contributed more in Europe, ihis can only be becaﬁse European con-

ditions are different, not because Europe has succeeded in obtaining a
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greater increase in education of the labor force.

3. In gemeral, an equivalent increase in education raises the

average guality of labor more in Europe than in America, and contributes more

to the growth rate.

The same addition to the number of individuals with a given amount
of educatior that is appreciably above the average amount clearly will raise
the average quality of labor by a greater pergentage in Europe. Suppose,
for example, that we start with the situation in 1960 and increase the civilian
labor force by one percent, the addition consisting entirely of persons who
have 16 or more years of education (vut who'are.distrébut;d by sex, age, and
natural ability like the present labor force). My procedures and estimates
imply that this will raise the average quality of civilian labor Qy 0.60 per-
cent in the United States, 1.62 percent in France (taken as typical o% Northwest
Eurcpe) and 2.53 percent in Italy -- that is, by 2.7 times as much in France
as in America and 4.2 times as much in Italy. If the one percent addition
to the labor force wére at the 1l2-year level, rathef than 16, the contrast
would be even more striking. The average quality of labor would be raised

by 0.10 percent in the United States, 0.30 percent in France, and 0.75 percent

1. It must be ‘pointed out that the increase that occurred in the educa-
tion of the labor force from 1950 to 1962 (and the contribution of this in-
crease to growth) depends very little upoh changes in thé education of the
young that took place during this periocd, and,no'international comparison of
these changes has been made or is implied. What affects oﬁr figures is the
difference between the education of those who entered and those who left the
labor force from 1950 to 1962 and this depends upon changes in the education

of the young that took place over more than half a century.

3
E
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in Italy -- that is, in the ratio of 3 (France) or 7-1/2 (Italy) to 1.

The greeter increases in Europe reflect natonly the lower average level of
education but a’so che shape of the distribution. Persons with 12 or 16
years of edﬁcation are scarce, and command a much larger earnings differen-
tial (after allowing for natural ability and other associated variables)
over persons with 6, 8, or 10 years of education than they do in Am-ric;a
These calculations reflect the differentials given in Table 3, which are
anything but exact. But if I am correct in guessing that they are more likely
to understate than to overstate the difference between Européan-and American
earnings differentials, the contrasts between cquntries calculated in this
paragraph are also mcre likely to be under than overstated.

Most of the increase in European educational levels, however, has
not taken tlie form of increasing the percentages at the upper }evels. Past
increases in the bompulsdry SGhbol-leaving age raised, one year at a time,
the number of years of education received by the mass of the population.

In many cases the labor force includes persons educated when the school-

leaving age was at 3 different levels. As younger &ge groups replace'older

l. To check these calculations the reader nee@s the ievels of the civi-

lien quality indexes. These are 112.4 for the United States, 113.7 for France,

and 84.3 for Italy when the quality of individuals with 8 years cof education

»

is taken as 100 and each country's own wei:"ts are used. (A comparison of

these levels is, of course, meaningless.) Weights for persons with 16 years

of education, given in Table 3, are 181 in the United States and 300 in France °

and Italy; with 12 years, 124 in the United States and 148 in France and Italy.
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ones in the labor force, the average educational level gradually advances,
An increase in average years of education obtained in this way -- by raising
the level at which the bulk of the population is concentrated -- has, pro-
perly, less effect on the quality indexes than one of equal size obtained by
raising the proportions in the scarce higher educational levels.

Although past increases in the compulsory schooi—leaving age were
a main cause of the rise in the average level of education of the labor force

Denmark and

in all the European countries except/Norway, there are important differences
among countries in the extent to which this is so. As already noted, the
United Kingdom has in the past done little to encourage or even penmiﬁ an
increase in the number of students who extend their education much beyond the
coépulsory level, and even today the bulk of students do not do so. In France
the proportion has been rising for many years, and today it is no longer true
that the legal school-leaﬁing age is the decisive determinant of the time
most students leave school. One consequence is that a given increase in the
average number of years of education is associated with a larger increase in
the quality index for the labor force in France than in England. This will
be increasingly true for some time even if provision for future students in
Britain were to be altered drastically. It is a correct reflection of‘;hat
I believe to be a fact, that expansion of the numbers of persons with higher
education and, especially; advanced seconda;y education, can do more for the
European economies than a feasible r%se in the general school-leaving age.

The United States has not had a heavy concentration of the labor

force in any one narrow range, and changes take the form of a general rise

in the distribution as é whole, with percentages at all upper levels rising,

at all lower levels falling, and a grédual advance of the breaking point.
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In practice, from 1950 to 1962 a given increase in average years
of education of the labor force raised the quality index in the Northwest

European countries by not more than twice as much as in the United Stetes.

b, It js likely though not certain that the increase in education
raised the gquality of labor more in the United States then in Northwest Furope

from 1950 to 1962, and contrituted more to the American growth rate,

Estimates appropriate for this comparison are given in Part I of

Table 6. I estimate that in the United States the increase in education
raised the average quality of labor by 9.0 percent, or at an average .
annual rate of over 0.7 percent., The comparable estimates for France and.
the United Kingdom are 6.1 percent and 5.0 percent, yielding.annual rates
of 0.5 and O.4. I have not ye? estimated Germany, the third large country
of Northwest Europe, but would be surprised if the increase were as great
aé that in France. The estimate for Norway falls between those for France
and the United Kingdom, and that for Denmark is much lower. Only the
Belgian figure is higher, and it exceeds that for the United States, It is
not likely that inclusion of estimetes for the missing Northwest European
countries could yield an increase in the weighted average for the area as
a whole of more than 6 percent, or 0.5 percent per year, which would be .
two-thirds of the United States increase.

With the labor share around 80 percent of the national income,
these figures imply that increases in the quality of the labor rorce:reiated
to additional education contributed etouv 2.6 points to the growth rate of
real national income per person employed in the United States and 0.4 points

in Northwest Europe.

1. This is, of course, without allowance for economies of scale. Estimates

of this type giﬁun in this chapter are crude. Mocre precise computations ‘will
be given in & subsequent chapter.,
ERIC
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If the differentials in the European education weights are too
/ small, which is not unlikely, the Northwest European figurés should be
raised. They should also be raised if there was really a significant re-
duction in school absenteeism. Thus the gap between the United States and
Europe could well be overstated. It is possible, though not likely, that -
more adequate data would eliminate, or conceivably even reverse, the dif- 

1/
ferential.

Among the Northwest European countries the indexes computed for
France, Norway and the United Kingdom are rather close to one another. The
Danish series increases less. The Belgian series, which rises more, derives
ultimately from rather inadequate data for enrollment in the past; a check
upon its accuracy can be obtained when Census material becomes available.

The Italian series rises a trifle more than that for the United
States and much more than any of the others except that for Belgium. This is
mainly because we have supposed much largef education differentials to be
appropriate in Italy below the 8-year level.

1n§ggggtlonal Comparisons of the
ationa al f_the ILabor Force

1. The educatjonal guality of the labor force in Northwest nggpe

l. It will be noted that the quality adjustment indexes for France and
the United Kingdom rise 1.5 and 1.9 poinms more, respectlvely, from 1950 to
1962 when Northwest European weights are used than when United States
weights are used. To pick up, say, another point would require a large,
but not impossible, further widening of the education differentials. I
indicated above that an adjustment much over 1.2 points for improved attend-

ance seems improbable,
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Almost any quantitative aeppraisal of the data yields this result
for the area as a whole and for the individual countries except the United
Kingdom. My estimates also place the educational quality of British labor
below that of the United States, but not every measure yields this result.

Thus, if the education of older Americans is reduced to equivalence
with that of recent students on the basis of days of school attended per year,
aﬁd no similar adjustment is made for the United Kingdom, the average number
of years of education in the United States in 1962 falls below that in the
United Kingdom (Table 10). Also, if no adjustment had been made for the
difference in the age at which school is attended, the quality index using
United States weights would be only 2 percent higher in the United States than
in the United Kingdom (Table 7), and this could be offset by incorporating
the possible adjustment for a longer school year.computed in Table 8.

As measured by adjusted years of education, even the United States
advantage over Belgium, France and Norway is recent; in 1950 the adjusted
United States figure was below them (Table 10). However, this is not a good
measure of educational quality since it counts all levels of education equally.

Even in 1950 my quality index was higher in the United States.

2., If'WQ use United States education weights, as is most néar;x

appropriate for an effori to explain differences in real nati_gal,lnqgg;
valued in United States prmces, the diff'erence 1n educationg; gualitx_betwgen

,, jted States and Northwe e is moderate.’ \

1. Combinations of data from Table T, Column 3, and Table 6, Part II

yields a 1950 comparison based on United States weights. With ihe United States

taken as 100, the indexes for the other countries are as follows: Belgium
Denmark 97.0;
93.3;/France 95.5; Norway 98.0; United Kingdom 99.6; Italy 83.9.
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My estimates, given in Table 7, show the quality of lator as affected

by education in five Northwest European countries to be 5 to 8 percent below
the United States.l/ If we use 7 percent as a tentative estimate for the
area as a whole, and a labor share of 80 percent, education of the labor
force would account for a difference of about 5-1/2 percent in real national
income per person employed, out of a total difference of about 42 percent ‘
(of the United States figure). Education of the labor force would then

account for one-eighth of the difference.

My final estimate was & compromise between two others, one of which
assumed equivalence between individuals receiving the same number of yegrs of
educaticn, the other between individuals leaving schéol at the same age.

All three measures yield much the same comparison between the United States -,
and Northwest Europe, but the choice makes a considerdble difference for some
of the indiviaual countries, particularly Denmark, Norway and the United
Kingdom.,

If allowance for the éurrent difference in annual class hours in
the school. year between Northwest Europe and the United States were @eemed
appropriate, this would eliminate about one-fqurth the estimated gap between
Northwest Eurcpe and the United States. On the other hend, if allowance had

not been made in the United States estimates for poor attendance and a shorter

school year outside than within the cities when most of the labor force

1. Data'in Table 10 show education of current students in Germany to

be particularly low, which probably implies that eithe; the .level or the

1 -~

grbwth'rate of educational quality of the labor force, or more likexy'both,
are also low. Tentative estimates for the third country omitted, Holland,
are also low. The 7 percent gap suggested in the following sentence may

therefore be too small,
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was being educated, the gap would be about doubled.
I know of no way to assess possible biases due to differences in
subject matter or quality of education.

3. The gap between the educational guality of labor in the United

States and Northwest Europe is substantially greater if Northwest European

education weights are used. This would be appropriate'if we were trying to

explain the difference between United States and Eﬁropean national income
per person employed based on European prices (which is much larger than the
difference based on United States prices).

For the éomparisons of Northwest Europe and the United States based
on years of education, quality indexes using Northwest European weights as
well as the indexes using United States weights that were given in Table 7,
Column 1, were computed. The two sets of quality indexes are as follows.

United States Northwest European

Weights Weights
United States 100.0 100.0
Belgium 93.9 87.7
Denma;k 88.3 8.4
France 92.5 ' 86.8
Noxrway Q0.7 84.0
United Kingdom 98.0 88.9

The gaps between the United States and Belgium, Frauce, and Norway 1

are increased by about 6 points, while those between the United States and
the United Kingdom and Denmark (which are particularly short of individuals
at the top of the distribution) are increased by 9 or 10 points. If the dif-
ferentials in the Europeah education weights I have used are too swmall, the |

Northwest European indexes should be even lower,
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I have not made a detailed computation based on age.of leaving
school, and cannot therefore compute accurately a European-weighted index
comparable to my "final" United States-weighted index. However, rough
estimates suggest that use of Northwest European rather than United Stateg
weights would nearly double the gaps between the United States and France,
Belgium and Norwey as given in Table 7, Column 3, and more than double the !

gaps between the United States and the United Kingdom and Denmark.

The caleulations in this section should not obscure the fact that, '
by any method of measurement, differences among the United States and the '
Northwest European countries in educational background are almost trifling
in comparison with the differences between any of them and most of the rest ]
of the world. For example, in Turkey in 1960 some 96.7 percent of the labor
force 15 years of age and over had O to 5 years of education (indiuding {

. 61.5 percent with no education) and the average number of years of education r

1/

of the labor force was 1.9%, The percentage of males 25 years of age and 3

over with O to 3 years of.education was 62 in Costa Rica, 85 in El Salvador,
87 in Guatemala, 88 in Honduras, and 84 in Nicaragua{g/ Per capita incomes
in all these countries are higher than those of countries with most the
world's population, and the same is probably true of educational attalnment.
4. The difference between the results of using American and Furopgan
weights in the comparison pointe up the fact that, even agide from problemg

caused by inadeguate informsiion, the technigue T use is less satisfactory

1, OECD estimates based on the Turkish Census for 1960.

o, Committee for Economie Development, Econom ve e f Cen

America, New York, 1964, p. 35.

©
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3.

Given adequate information the weighting techniqﬁe gives satis-
factory and unambiguous results in comparisons of two situations in which
earnings differentials by education and the general shape of the educational
distributions are similar. These conditions appear to be well met in com-
parisons of the same country at dates not too far apart. They are not met
in comparisons of the United States and Furope. This is reflected in the
difference between the results of using American and European weights.

The education weights used should correspond to the price weights
used in comparing netional incomes. One reason that relative product prices
differ among areas is that the relative prices of labor with different
educational backgrounds differ, and that the compesition of lahor (by educa-
tion levels) entering into different products varies. It is for this reason
that I use United States weights in the compariscn. But this selection may
not completely avoid the difficulties, which are inherent.

5. The diversity of educational backgrounds'mmong.Americans must
be an advantage in that it provides broad opportunity to mateh the educa-
tion of workers with educational requirements for'differenm types of work.
The uniformity of the level of education of the bulk of Euroﬁean, and es=-
pecially British, workers may imply thet individuals ih the OECupatione least
demanding of educational background have more education than contributes much
te their performancep and almost surely implies that in the more demanding

occﬁpations the European countries must often make do with workers'having

much less educatlon than would be advanuageous or else be content with fewer
workers in the occupation. As between two dlstrlbutlons of the labor force

by amount of education that yield the same quality index, there‘is reason to
think that, within limits, the distribution with the greater diepersion is the

more conducive to a large national income.
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If the British compulsory school-leaving age had, in the past, been
about one year higher than it actually was, the "final” British educétional |
quality index, in United States weights, would probably now be about equal to
the present United States index. The point of concentration in the British
distribution would be higher than it is, but the numbers with advanced
secondary and higher education would not be larger. For the reasons just
given I doubt that this would have made the British labor force as well
adapted to high production (measured in United States prices) as the American
labor force, despite thes equality of the index.

1 _suspect the guality indexes baged on United States weights do not

ake the American advantage in dispersion sufficiently into account, and that

S p—

their use leads_to some understatement of the amount of the differengg;between

Lo

United States and Furcpean national incomes that is due to the education of the

‘labor force.

6. The educational quality of the labor force in Italy is far

below that in the United otates, and this accounts for a sizable fraction

of the difference in output per man.

. My "final" education index for Italy, in United States weights,
is only 81 percent of the American index in 1960.l/ Using a labor share of
80 percent, this would account for a difference of 15 percent (of the United
States level) in real national product per person employed out of a total
difference of 59 percent.,

If any allowance were made for the unusually short duration of the

Italian school yeaf, the gap between the United States and Italian education

1. It is perhaps worth noting that the minimum possible value for this
index, given Fhe United States education weights and the computed quality of

United States labor, is 63. This is the figure that would be calculated if no

one in Italy had any education,
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l  indexes would be even iarger,

' A comparison of the Uniled States and Italy based on Italian
l - weilghts has not been mada, bus it 1z svident that use of Italian weights
i would yield a gap beiwecn the Un States and Italy far greater than does
use of United States weights.

Relationship between Tevaln and
- Growth, and Future Trends

E[ Fducation is typical of <she situation where an equivalent 1ncredse
u in’'a resource convribuies woru ©o thve groowih rate in Eorope than in the United
h[ - States because it ie scare%x. Since, Ty oclevence to the United States,
E"; ~ highly educated persons {and ezpeciallv thoce with educations equivalent to
i, American high school cr junior coliege groduztes) are particularly scarce in
i- Europe and the ratio of ihieir aarnings 1o average earnings high, this differ-
P” ence 1s larger the mcore an addition to “ha European educational stock serves
i' t0 increase the dispersion in the distribuiion.

] However, education of ihe labor force 1s notv a characteristic with
E’ respect to which Europe Las teen clozing o gan beiween itself and the United
}, States.. From 1950 to 1952 the gep was increasing. Also (based on United A
‘. States weights) the educational. qualizy of lNorthwest European labor was about
4 the same in 1960 as in the United Staies g recently as 1950, and much above

o that of the United States in 1926 when real national income per person em- T
i; ployed was at about the 1960 Noribwest Burcpean level. A rough estimate

i | would put the United States ‘ndex in 1926 at sbout 81 (United Statgs in

ii- 1960 = 100) which is much belowr “he 1950 irdsxes of 92-95 for five Northwest

European countries and only ecval io the 1960 Italian index. 1/

r

1. The extrapclation frem 1950 to 1626 is based on my earlier study,
but after sharply reducing the adjustment for days of schooling in accordance |

- with changes introduced in the present study.
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Available inforieilor ouipsscs bhat the educational  quality of labor

bhout as much as it did in

{li

in the United States will rise curlng he oinies ¢
the fifties while in the ilor o meas lhp-mean eowmtries ihe rise will be more
rapid in the sixties. Projzovicas imioawe vhe average rate of increase in
the education quality incexeos [in {luswiwsys Biropean weights) will be hlgher

-u

in the seventies tharn the soxties =y (15 %o 18 percentage points in Belgium,
iV

France, and the United Lingain, awd 'y us poioss in Norway, ‘
A Tinal ealewiciics g o wrs an L where the different countries
are heading in the lcug.r ruwr  Jhln o e oot by which the average years
of education being praviird .iué. anedzuts (a0 of 1957-58) exceeds the
duration of education w.J Tl LUuk LR UG The -average education 6f
recent students exceedel wiwt ) e Lonls fyve By 3.9 years in Itely, 2.5
in Belgium, 2.2 in Irapcs; 1.0 .o Hurany, w02 oo wte United Kingoom, and 1.0
in Denmark. (The figure Tcr vhoe miuvel State; is 2.0 years if the labor forde
average is not adjustes for & shopser §:03¢L Fzar in the past, and 3.5 years

if it is.) The order awlm W Uorlitest Burpoeds oouatrles ~- Belgium first,

1. The stetement with respie~ o 20 Ualzed Staves is based on previous

progectlons by the suitlor. . projceiion ¢f the education of the labor force

-

-

being prepared by the United Staies Lepariment of Labor will provide the basis
for a better estimate., Ieiimaic, fer the Riwropean countries are all deduced
from projected changes in uhe sveruse nuwher of years of education; data are
given in the notes to whis clapter . [n aliernaiive estimate by the beking
Group at the University of Hr-wsole shows a mach larger acceleration between
the fifties and sixties in #:lolcm then In indicated above (See notes to this

chapter. ).

«s

2, Table 8 gave estirutes of e o reragl nuxmoer of years of education being |

received by students in LG57-53., The average or the labor force in 1962.(for

this purpose I use a simple aversge of maies and females) was given in Table 10,
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followed by France and Norway, and then the United Kingdom‘aﬁd Denmark -- is.

the same as that for the increases in the quality of the labor force in

1950-62,




EDUCALIUN AND EARNLINGS: A CASE STUDY

In the following prelimiaary manuscript are a discussion
of the literature which this study hopes to enrich, a description
of the survey undertaken for this case study, and a cualitative
discussion of most of the variables used. Most of the actual
computations and their results will be presented on Monday,
November 7, at Professor Hanson and Professor Weisbrod's Seminar.

.

Daniel C. Rogers
November 2, 1966
Not for quotation.
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The study of the nature of income distribution is a’time-
honored one in economics. All of the major classical writers
discussed the divieion of inco.ie both among the factors of
preduction- apd among the owners of those factors. Smith list-
ed five determinants of the size of wages;for any‘jon:;theiagree~
ableness of the work, the difficulty ana'expenselof learning how
to perform the job, the constuncy of employament, the respon-
sibility taken by the'employee, and the probability of'success.1
Others modified or argued aguinst these factors. Mill, Marshall
and Taussig all discuss whalt makes wages for different jobs
unequal.2 In the latter part of the nineteenth century and
" the first half of the twentieth century, however, concern seems
to have been centered on the distribution of income among the
factors of production and its consequent distribution between
people on the aggregate level.3 In the iast decade, new interest
has been generated in the causes of income inequalities ang

the ‘size of the contribution: to that inequality of these

various factors. In purticular, there has been a great deal of

discussion abcut the effect of educution on individuall! and

nations' incomes and about the causes for specific individuals
being in the lowest income group.

In part, this interest was an offshoot of the analyses of
the nature of production by Solow and others whibh try to de~
termine what proportion of the totul product is due to capital;
end what proportion to labor. It was found that additions to
capital and labor did not explain all of the increase in national

income. In pursuit of an explanation.for this, many turned to
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the contribution of education, regurding expenditures on education

&g an investment in "huiwn capitul." Such an apporach is, of

course, nét an original one. Smith may agualn be profitably
guoted in this regard:

A mun educuted «t the expense of much labour and
time to any of t:iuse employments which require extra-
ordinery *dexterity and skill, muay be coupired to one
of tnose expensive muchines. The work which he learns
to perform, it muct be ¢<xpected, over and above the
usual wages of coumon lzbourer, will replace to him
the whole expense of his education, with at least
the ‘ordinary profits of an equally valuable capital.
It must do this too in a reasonable time, regard 5
being had to the wncertuin duration of humsn life...

Since it was recégpized from the first that many féctors
contribute to the size of an individual's-earnings,6 attémpts
have been made to quantify the portion of the difference befween
earniégs that is attributable to euch of the factors. Never-

the-less, il his recéht Book, Human Capital, Becker still puts

&t tﬁe top of kis liet of suggestiuns for further research
these comments:

Economists have been surpricing.y ignorant of the
quuntitative effects of different kinds of ability

on ewrnings and productivity, yet such knowledge is
essential in estimating the gains from investment in
hunan capital (and in resolveing many other problems

as well), The surveys utilized in this study _/many of
the studies that are discussed in eection one/ show
the feasibility end importance of determining these
effects, ang wany umore such attempts should be made in

the future.
This study shall attempt to furiher analyze the quanti-
tatiye importunce of education and intelligence for earnings. The

diffepential effect of education on individuals of different

ability and the effect of adding high school to primary educetion

-

o~ will be stressed. In the process much information will be generated

about the influence of other factors on earnings. From these
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data it is hobed that more eccurate ideus of the effect of education
will becowe available to school cuunsellors and "Poverty Progrem
planners, which will aid them in adviéing their studeﬁts and
making their plans. " The aim of this'study;‘then, is to shed
light on sub-obtimization decigions within education rather
than optimization between education and other expenditures, both )
for the individuel and for society.

Some of the more importunt attemptsqtp determine’ the' con-

trioution .of education and other factors to the individtel's

income should preceed detui.iled description of the present

study. Frocm them various hypotheses and estimates of effects

can be derived and tested in this study.

P

Y. P
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FOOTNGTES
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1. Adam Smith, The Wealth of Nations . (New York: Modern Library,
1537), p.lOL. _

2., Mill asserts ithat Smith's schedule of wages is almost upside
down since the least able have no choice but to take what is
offered to them when there is not full employment. YThus they

; g£et the meanest labor at the lowest wages. He also argued

K against Smith's agsertion that higher wages were a compensation

,i for increased responsibility. The reward associated with trust '
is rather a return to a natural monopoly, he feels. J.S. Mill,

- Principles of Political Economy (London: LlLongmans, Green & Co.,

é 1909), pp. 380¢,391. .

- #arshall adds to Mill's comments on the lowest wage going to

the meanest labor in blaming science for keeping alive people

who cannot do any but these jobs, thereby keeping the wage down

through excessive supplye .... :» The differential investment.

of capital in individuals, he asserts, is another reason for

i wage inequalitites. Alfred Marshall, Yrinciples of Economics

(8th ed.; Wew York: Mac Millan Co. , 1953), pp. 558, 562 & 564.
Taussig dogmatically simplifies the question: "The causesg of

inequality are reducible to two: first, inborn differences in

ability; and second, the maintenance of acquired advantages

through environ “ent and thro.gh the inheritance of property."

F.W. Taussig, Principles of uconomics (4th ed.; New York: Mac. .

ilillan Co., 1939) 2, p. 297.

. 3. In his preface to Inequality of Incomes, Dalton observes

that, "...most 'theories of distribution' were almost wholly

concerned with distrioution as between 'factors of production.’'

Digtribution as between persons, a problem of more direct and

obvious interest, was either left out of the textbooks altogether,

or treated so briefly, as to suggest that it raised no question

which could not be answered either by generalisations about

the factors of production, or by plodding statistical investigations."

Hugh Dalton, Some Aspects of the Inequality of Incomes in Modern

Communities (London:George Routledge & sons, 1920), D. Viil.

e 4. Rovert M. Solow, "Technicul Yrogress, Capital Formatiun. and

Bconomic Growth," Ancricun Bconomic Review, Proceedings (May 1962),

__5___2_7 76""&36 '

N &,
5. Smith, p. 101.
6. For example, Marshall commented p. 577: "And there is some
- intérest in the inquiry how much of the income of successful
men is due to chance, to opportunity, to the conjuncture,
how much to the good start that they have had in life; how much
is prcfits on the capital invested in their special training, how
much is the reward of exceptionally hard wrk; and how much
q remains as a producer's surplus or rent resulting from the
; possession of rare natural gifts."
7.Gary Becker, Human Capital (New York: Columbia University
Press, 1964), p. 157.
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There have been a great number of érticles written during
the last decade which deal with the relationship betweep education
and income. These studies can be divided into two main types:
the "census stud&, which uses as a primary source data which have
dlready been cross-tabulated, and the case study, which has or-":
iginai individual data, suitable for multi-yariant analyeis, as.
its primary.source. The case studies tend to be based on much
smaller groups than the "census" studies; Tracing the development
of these studies will be useful in introducind the present study
as well as the problems on which it hopes to shed light.

CENSUS STUDIES

In the "census'" type studies, data is generally either taken
from the governmént centus or from some probability sample of the
population of a country. Those using the United States Census
data-are.limited in their potential breakdown of thke data to med-
ian income for age and education intervals by sex and race.t
The first of these was Glick and Miller's path-breaking work in
1956, "Educational Level and Potential Income".2 They estimated
the increment in income corresponding to an increment in educational
1evel'fbr a specific group of men, those between 45 and 54 years
of age in 1949, and found that the increment for an additional
year of education rose rather steadily as educational level in-
creased.3 They also calculated "lifetime income" for men of var-
ious educational levels who were 22 years of age in 1949. With
the assumption that each educational group had the same survival
rate as that of the white males of 1949, lifetables were used to

estimate  the proportion of the cohort which would be alive in
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each year of the future. They then ascribed the mean income

(as estimated from the median) of each age group to that pro-
portion of the cohort still surviving, thus arriving at the

desired figure for educational level;4

2 and cal-

Next they estimated the cost of college education
culated the "return" to that education, i.e. the additional
income that a college graduate receives over that of a high
school graduate (total income of the college graduate minus the
total income of a‘hgih school graduate). They showed that this
is much greater than the same money invested in governmenf
bonds would earn, even if reinvested, which the earnings dif-
ferential is not. This analysis is the source of the oft auot-
edy "A college educafion is worth $100,000." The authors claim
only that the %lOQ,OOO represents the incrcment in income for
a hypothetical group of white malcs who "live" a life with the
game amounts of income at cach age as the mean income of the
population in that age interval in 1949.

Considering the assumptions, especially those about the
| constancy of income over timg,and the use of income rather than
earnings, it is indeed unfortunate that some have presented this
as the actual rather than the hypothetical value of a college
education. It should be made clear that Glick and Miller do
point out the unreality of the aésumptions and attempt to fore~
stall any such use of their analysis. That this figure has so
often been misused in spite of the autnors' warnings attesis |
to the interest in this type of study.

There have been many attempts to improve on and extend Glick

and Miller's calculations and methods. In a 1959 article,

v e e

A - g



Houthakker took the same data that they used and rewcrked it.6"

He used different means (trying to correct for the skewness of
income distributions) and extended the span of "lifetime earningsﬁ
to age 14 on the one hand and ages 75 and over on the other. .

He then attempted to capitalize the incremental income correg-
ponding to increments in education, which is a step towards put;
ting the gains associated with education into perspective. 'This
incnenent was capitalized at zero, three, six, and eight percent
both before and after having deducted an estimate of Federal
income tax. He showed that the "gain" seen between one educatlonal
level and another is very sensitive to dlscount rates, as one
might expect given the long period over which thls gain 1s.~
stretched. One might query in fhis regard his use of 14 years
as the beginning point for his csl culations, as this is even |

'7 :

below “the minimum school attendance age in most states, and -

consequently substantially reduces the capitaligzed income ey
. g .

increment.

How differences in ebility affect the increment in income
attributed to education is brought by Bridgman into thie linen
of analysis in a tangential manner.gvyTaking figures from.the
1956 Current Population Survey, he computes separate lifetime
incomes (age 25 to death) fcr high school graduates and for |
college graduates. Bridgman works with median ihcomes inetead

"of meens,lo but he also gives lifetime income figures for those‘
at the 25th and 75th percentile of the income range. He .shows
that the advantage of the college gradﬁate over the high schqoiv

graduate increases as one moves up the income scale., That is,




: college graduate income
N - the ratio, hign  school graduate incomé’

through 1.46 to 1.54 as one moves from the lowest quartile of

increases from 1.34

j o income for each greup to the nighest.ll Looking at a specific

,. | group, those 35-44 years of age in 1956, he finds the same

l : pattern. |

l, | In addition Bridgman presents scores for some ll0,000 .
enlisted men who took the Army General Classification Test in
1944 and 1946, assuming that these men ﬁere comparable in age
to the 35-44 age group in 1956. When one compares the marks |
of those high school graduates who were at the 25th, 50th,: and |

. 75th’ percentile of the gigh school graduates in the group to -

| their college gradﬁate counterparts, the former's scores.but-

C them at a percentile of those in the nation taking the exam which

- is 70, 82, and 89 percent of the percentile of the latter group.l2
That is, the gifference in ability levels decreases as ability
in each group increases. ?f -

. From these two facts Brldgman concludes that at low income
levels the dlfferences in ablllty seem of far greater 1mportance |

than the educational differences and at high income the educa-

tional difference seems more important.l3 This conclusion does

&

not seem to be the only one consistent with the data if other
ﬁ o factors are allowed to be considered. For example, many col-

lege graduates may be in the lowest quartile of income of the

ﬁ | , college graduate group because of choice of occupation rather'
than low ability. 'School teachers and clergymen are two obvious
examples. Moreover, if, for example, the significance of ability

QVQM) ~ + grows in an exponential manner as one moves away from the'median,'

the smaller percenitage difference at the high extreme of

ER&C
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- ability could be as meaningiul as the laréer difference at
the lower intelliggnce.levels.

FIGURE -:«i_w_

A = HS low 'WM%' -
B = college low - ek ~f
C = H3:high
D = college high
B
- A'-

L - AT BT ' TC D ScoRE
A, < C A, | .
__--/ B< , / D bu-t: s B' is not necessarily< C / 'I)'

To reinforce his arguement Bridgman'reproduces data from a

1930 study of land grant collegé'graduates, whiéh gave median

earnings by age of entrance to college; a proxy ior ability, the

hypothesis being that on an average, the earlier the entry, the

greater the ability. This data shows a %ery regular pattern of
fhe hypo%hesized sort for those graduates 10; 26:1and 30 years
after their graduation.l4 Finally, he presénﬁs data on salaries
of Bell Telephone System employees by'college rank and campus
achievement, which show'én increase in4the pr0portion.indthe
higher salary groups as rank and achievement increase.

To summarize, Bridgman has three groups of data which sug-
gest that greater ability is associated with higher income. None
of these however, is directly connécted with the Census data
which he is suggesting needs modification to take ability into,
accoﬁht. Therefore the specific adjustment caused by ability
differences still cannot be discerned.

In an article indirectly related to tvhese studies, Schultz

estimated the total amount of resources that are and have been -
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- used in education, in an attempt to determine the amount of
"human capital" then extant in the United States.l5 His method
was to estimate +the direct expenditures on education and the
foregone earnings of those who untertook it,and he cla%medltham
thevsum.of the two equals the amount of human capital,

Herman Miller has contributed two further articles extend-
ing the analysis of.the Glick-Miller article of 1956. 1In the
first, he compares the lifetime incomes of men for 1939’.1946;,
1949, 1956, and 1958 data, using +the same method that wés des— 

cribed above.16

He concludes that, "Although the income levels
have changed considerably during the past 20 years, the bacic
felationship between the extent of schooling and income appears
to have remained much the same."17 ,Unfortuhately, however, the“”

T 1939 figurés are for earnings of ‘those with not more than $50

income from sources'other than wages and sélar, which cuts out

most people who were in business for themsleves and, obviously,
anyone who had interest, rent, unemployment compensation, profits,
capital gains, and so forth of more than $50; the 1946 data is |
for all earnings; and the data for the last three years is for
all money income.

.In a 1956 follow-up Miller relaxes the assumption of constant
income distribution among age groups, whicﬁ was used in the. cal=-
culation of lifetime income, since he has available 1950 and

1960 census data.la

He shows that the increase in income assoc-
iated with the difference in age between the 25-34 and 35-44
years o0ld in 1949 groups is less than the increase the 25~34

| “ i age group actually received as seen in the income data for 35-44

Full Tt Provided by ERIC.
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o year olds in 1959, that is, for the same cohort ten years later

@ (neglectihg intérnational migrationj. Thus the earlier method

N

underestimates the amount of income associated with increased

income that actually occhrs; not an uneipected result.
| CASE STUDIES

In this subsection, both those case studies which specif..
p | : fically attempt to determine the éffect of education on income

and those which have data that can be directed to this purpose

s (even though this is not the objective of the particular study)
-  will be discussed. Where.relevant, the procedures used in them

as well as their findings will be compared in greater detail

with those of my own study (see section )e
. Wolfle and Smith's article analyses 3641 responses to ques-

tionnaires sent to superior high school graduates in 1955, some

17 to 20 years after their high school graduatién.%g Since
at best it only shows median income for each cell of g two var-

l{ - lable matrix, this study has greater resemblance to a "census"

| _ study than to a case study. One table, for example, shows med-
H ian income by rank in high school class and educztion and a

second shows it by IQ level and education, Thus, one can never

determine the simultaneous effect of IQ, class rank, and education

y on income.,
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Their study is included here because the data for a true

case study was available, even if it was not used, and several
breakdowns of the data are presented which are significant for
my own study. Questionnaires were sent solely to students who
were thought to have a reasonably good chance ,of succeeding in
college, because of their class rank or IQ. Any conclusions
to be garnered from Wolfle and Smith‘s study must therefore
be limited to the benefits to superior students of post high
school education{ Although other data was gathered (see table }),
only information grouped by I1Q, class rank, or father's occupation
is cross-referenced with education and earnings.

- Wolfle and Smith arrived at several relevant conclusions,
With class rank held constant, a college degree is associated
with median earnings of $1,100 to %2,500 a year more than the |
high school degree, the highe; amount being for: the highest ‘
ranked group (91~100) and the lower amount for the lowest (mos t1ly
40-60). In a sub-group which was divided into three IQ classes,
those who had graduated from college were observed to have median
earnings which Were $1,100 to $2,300 greater than those who had |
merely completed high school within any IQ group. The difference |

between the highest and lowest IQ groups' median ranged from

a minus $300 to a positive ﬁl,loo, going.from the lowest to the
highest educational group.

They summarize these findings b&‘pointing out the combination
of superior ability, be it either high IQ or high class rank,
and a high level of education fare much better than those who

have only one of these two attributes. When father's occupation,




which, they suggest, is a proxy for social class, is held con-
stant in broad categories, a college degree is associated with
from $2,000 %o $2,400 higher median earnings; nolding education
constant, fhe sons of farmers make from $200 more to $1,600 less
than those whose fathers are in other occupations. These are

all gross effects, that is, the $1,100 more for dollege graduates
in a specific IQ group than for high school graduates in the

same group does not take into account any other ways in which

the two education-IQ groups differ.

To a great ex%ent, Wolfle and Smith's research provided thgt.'
inspiration for the present study. Theif inadequate;ﬁse of the,
data, however, is not tre only justification for a new study -
being undertaken. The effect of education at its lower levels
and on individuals of lesser ability could not be.determined
from this daté,cue to its intrinsic nature rather than inadecuate
handling. Since there is no source of data extant which meets
these needs, this study was undertaken.

2. Basing his study on a "selected part" of the 1950 to 1953
Surveys of Consumer Finances':representative sample of "approx-
imately 3,000 American spending units," Adams performed tests
to determine what effect, both quantitatively and qualitatively,
‘ selectéd:socio-economiq variables and certain combinations of
them had on the earned income‘of white males(la)In variance analyses

he found that each of the simple variables pignificantly affected

income at the one percent level of significance, but that none

of the compound variables he used did so. In addition he derived

the following equation for the 1950 interviewees”(1949‘income)

t
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through a multiple regression:

Log oY = 2.6459 + 20034 - .02714° + ,0S55E + ,1351J + .0548L
(.0188) (.0028) (.0120) (.0100) (.0142)

+ .0598L + .2105P
(.0094) (.0134)

Wage and salary income

WVhere Y =
, A = Age in 6 groupings ranging from 18-24 through 65+
L = Region dummy which equals 1 if not South
C = Community sSize with O being open country and 1 and 2
. communities less than or greater than 50,000 respectively
‘P = Part of the year worked; O if lessthan 11 months, 1 other-
wise. - .
E = Education defined as: 1 = hish school or less for white

- collar occupations; grade school or less for blue-collar

[ | occupations; 2 = college for white-collar and high school
or wbove for blue-collar occupations.

Occupation equalling 0,1, and 2 for unskilled and service;'l

semi-skilled, skilled, clericailand sales; and managerial

J

it

and professional respectively.

ik I TS P

fhé fegression equation explains 43 percentmgf theUQEEfgﬂEé; ¢
Several of the variables are framed rather unusually. Occupatioﬂ,
divided into only two sub-groups, is used in defining education,
itself similafly divided. This attributes to education explanatory
powej which may actually belong to ability, ambition or other var-
iables: Having different amounts of education in the same job does no
necessarily indicate education's effect on individuals; vmore likely
it reyeals the effect of yhese other factors. The occupation var-
iable is defined in a manner wﬁich similarly detracts from the

effect of education and the other factors. Professionalé, for

eiample, have higher income partly on account of their educations and .
abilities. Tﬂus the use of both the educational and the occupational %
variables undervalues the contribution of education %o earnings.

in sum, Adams' handling of the data here seems to obscure rather than
define the effect of education on earnings.

iwj 3. The Morgan, David, Cohen and Brazer book, Income and Welfare

in the United States, analyses data from interviews with 2997
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22 Since the total group was rep-

spending uwnit heads in 1960.
resentative of the population of the United States as a whole,

the successful interviews were weighted so as to maintain this rep- }
resentativeness. In an attempt to control for the effect of +the |
quantity of work on earnings, they wused hourly earnings as the fac-
tor to be explained by the socio economic variables they collected.

To attain hourly earniangs for trose who reported earnings on an

annual basis, they subtracted six percent of invested capital

from the earnings of farmers and others who were self-employed and

then divided annual -earnings oy the average number of hours per

week which were worked by the given individual. Using dummy var-

) iables exclusively, they found that education and age, sex, occu- ;
pation, movement out of the Deep South, the extent of unemployment

‘f“ in the state of rgsidenee, supervisory responsibility, "attitudé
toward hard work and need-achievement score," race, "interviewer's
assessment of ability tb communicate, " and geographic mobility
were all significantly explanative of hourly earnings at the five
percent level, with all but the last significant at the one percent
level. Physical condition and "rank and progress in school"
(grades and whether or not the person was behind in age when he
left school) were not significant;

In explaining hours worked, which'yields an estimate of annual
earnings when cowmbined with earnings per hour, they found "Adult
unit composition," education and age, occupation, hourly earnings,
physical condition, and plans to help parents or children significant
at the one percent level and attitude toward hard work and need

J achievement score, religious preference and church attendance,

and race significant at the five percent level. Extent of

©
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unemployment in the state, differences between education of the
heads and wives, and immigration of heads and their fathers were

found to be insignificant.23 Very much the same picture is gen-

erated when the hourly earaings of only the white male non-farmer

spending unit heads who worked in 1959 are analyzed. Attitude
toward hard work and need-achievement ‘score as well as the in-
terviewer's assessment of abllity to communicate sre no longer
statistically significant and physical condition becomes -g
significant explanatory variable for this subgroup.24

The authors present their results quantitatively through
tables of the "unadjusted" and "adjusted" deviation from the
mean of the entire group associated with any given factor. The
"unadjusted" deviation indicates the groés effect of the factor
while the "adjusted" effect indicates the part which is due sole-~
ly to that féctor after controlling for all other variébles
which might be -associated with it to a greater or lesser degree.
For example, the gross effect of being female is a decrease of
T5¢ in hourly earnings, but the adjusted.effect is a decrease
of 78¢, because women's other attributes (their education, oc~
cupation, etec.) differ from men's so as to contrioute to
an additional decrease in their hourly earnings. The effect
on income of differing amounts of education is nof forced to
be the same for each group. Thus, for example, college education
ig not constrained into affecting earnings by the same amount
for those in the 25~34 age group and those in the 4%5-54 age'group.‘
Their. use of the interviewer's opinion of the interviewee's ability

to'communicate as a proxy for intelligence attempts to conpensate

]
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for the lack of a variable indicating ex ante relative avility.

25 and is,

26

This ability to communicute results partly froyeducation
as they themselves admit, a very poor indication of ability.
The use of supervisory responsibility does not seem to be justified

as an independent variable in explaining earied income because

it, Jjust as the skilled-unskilled, etc. breakdown of occupation ;
used by Adams, is too much a result of all the other variables

which deiermine the job one has and the pay it justifies.

4. Shane Hunt's dissertation and the article which excerpts from
it are directed toward investigating various factors in.relation'to
college education.27 His data is derived from a 1947 Time mag;
azine survey of a sample of all college alumni for whom colleges
had some address. Hunt used 2625 from the original 17,053 who were
polled. The group is, of course, biased in favor of graduates of
large and well financed colleges bécauée fhese colleges gcnerally
maintain superior alumni records.28 The following simple variables
were found significant at the five percent level: years since
graduation, graduate school attendance, expenditure per pupil in |
college, self-employment, extent of extra-curricular activities‘in
college, extent of self-support in college, and the log of the i
enrollment of the college attended. The following compound : |
variables were also significant: avility with years since graauation;
medicine, government, and education as professions each with
years since graduation; business as an occupation with city size; < ..

a.:d business as an occupation with mother's educativn. Variaoles

which were not significant include race (there were very few non-

whites, probably due to the selection process mentioned above), | 4
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father's education, mother's education, and various other com~
vinations of the variables.

His ability variable is extremely ingenious, althoughvequally
tenuous where great accuracy is needed, since many of his assump-
tions fequire that the average mirror the individual. His basic data
are the average grade and department of cuncentration reported :
by the student on the questionm:xire,-29 the‘averagé grade of all
students in all departments of certain cdlleges, which are
assumed to be applicable to all colleges; and finally the average
grade of students entering specific colleges in 1952 on one of
severai teats of scholastic ability which were reduced to a com-
mon scale. This is indeed an "iffy" sort of measure of ability; on
an average it is probably better than the simple unadjusted grades,
but its use to detérmipe the effect of individuals' ability on
their incomes is open to more ques%ion; Both the simple grade
average and the adjusted grade averagc used by Hunt are unreliable
proxies for an ihdividual's ability, due to the great differences
in difficulaty between specific courses gelected, both in the
major and as electives. There is also the prociem of the accuracy
of the guestionnaire, since responses were made in some instences
fourty or fifty years after graduation und the difference bhetween
recorded answers of "A" and "B", for example, is so great. On an
average, it makes no difference if one person with half A's and
half B's records A and the other B, but when individual variations
are being analysed, this ;s no longer true.

5. With a sample of 238 persons who were heads of households,

had less than a college education, were 2l years of age or older,

end had been interviewed in 1957, Hirsch and Segelhorst undertook
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a multiple regression analysis.3o Income was their depehdant
variable, while dummy variébles for race, sex, self-employment,
migration from the Deep South, education per pupil, expenditure

on education, occupation, occupatiocn of fathecr, age, and size

of birthplace wefq their independant variables. They found race,
sex, years of schooling, occupation and a self-employment combined ;
with supervisory status variable to be significanf at the five
percent level or better. . They ihen estimated the lifétime incre- |
mental income associated with an additional-year of primary~i |
secondary education."on the average". This procedume'obscﬁres

some of the data in order to make a more general, but less meaning-
ful statement; it would have been better to make the general
.stétement after showing specific results for each year of educa-
tion, thereby makiné maximum use of the data. Two other factors
severely limit the value of their results: their usé of income in-
stead of earnings and the absence of any measure of ability.

6. In 1959 the fitth volume of Genetic Studies of Genius

was publishéd.31 It describes a group Qf 1528 men and women
whose lives have been cloSely followed since the 1920's. An immense'-%
quantity of data has been collected about these people, all of |
k‘whom had IQ's of 135 or more. Some data on the income of mem= .
bers‘of the group for the year 1954 are included in this volume. |
Earned income ié presented by number of individuals in age and |
income ranges, by the pumber in educatiénal levels and income
rangeé, and by median inqome“in 28 occupations. The only con-

clusions asserted about the income of the genius group is that the

median earned income of those who were réughly in the same

©
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group as "Professional and seni-professional” and "Managerial,"

as presented in the Statistical Abstruct of the United States,

was $10,556 as compared To total income medians'of $6,C20 and o,

%,800 respectively for the whole population. For the gifted
group roughly in the "Clerical and sales" and "Skilled and semi-

skilled" categories, the median earnings was $5,750, while the

population os a whole had medain total incomes of $3,980 and

$4, 390 respectively.32 This does not take intb account the edu-
cation differential betweeﬁ this group and the general populatibn.
.U31n0 this sparse data, I calculated an estimate of the mean
income by educational level, Wthh ig done below, toO estlmate “the
additional income associated with thls high intelligence level,
.holding oniy education constant.

There are two sources which present income by educafion‘for
the whole population. Miller's article of 1960 and the Morgan, et
al e probablllty sample (see above pp. 6f. & 10f.). The ﬁiller
study gives total income for 1956 rather than earnlngs by age
groups and the Morgan et al.; book gives the deviation from the
mean of the sample (through a regr6551on analysis as described
above) for -hourly earnings, hours worked, and labor force partlcl-
pation by age and education. Their product gives expected annual
earnings. Making the asspmption that the propoftion of the genius
group having each level of education does not'change with age,

I applied weights derived from the proportion of the genius
group in each age group,fto the Miller and Morgan figure-in i »

order to attain one average income figure for all ages of each

- educational level . In the form. found below, comparisons are possible

between these groups.

1
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1 » | (1)/(2) ! |

giigh school graduates $10,050 | $4,880f 2.06 {45,910 § 1.71

i L | !

1 some college, no degree’ $ 9,980} $5,980f 1.67 : ‘
College degree(s) $15,060 | $8,9701 1.68 {48,820 1 1.70
College S - ; 1

hﬁigh SChO&I i lobo 1084 ] 1049

| (a) Termaa op. cit.

Consumer Price Index of 1
(b) all income reduced by,Conbumer Price Inder oF 1822 . Miller

¥ article, 1960, op. cit.
! Consumer Price Index of 1954 : /

ég?.cgirnln&s'reduCEd by Consumel Prlce Indek Of 19b9’ Morgan, et al

NSRS W TNl 8 o ————— 5 11

C e sma swmmilem e o wenman

‘These figures suggest that greater ability is associated with
from a 67 percent to a 106 percent. higher income than +that of the
population as a whole. The Miller data is the less meaningful
comparison in terms of the income covered; however the Morgan
’;h; et.al. data is for a later date than Mlller S and my price'change
correctlon underutates the effect of time due to the growth of
the economy.33 in additimn, Morgan, et.al.'s data represents
only a rela#ively small probability sample of the population
while Miller's is based on thé full Census. It is interesting
to aote that the genius group did not have a larger percentage in-.
erease from going to college than did others (less if we use the
Miller data) and actually took an absolute loss in éaxnings if they
went to College but did not graduate.>* The absolute increase
in earnings is larger for The genius group. Their rather |
high absolute earnlngd can be partlally explalned b, the genius
group's having more education th&n the general population at
each educational level.35 In sum, this evidence suggests théf
{ZD those with 135 IQ or qbove have a decided’ (70 4o T00 percent!higher)

earnings advantage over other people, holding only education
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constant, and college adds absolutely but not proportionally
more to their incomes.
.7. Another study is deserving of brief mention. The Thorndike-

Hagan book, Ten Thou and Careers, gathered extensive data

about a group of men in the armed services in 1943 who volunteer-

o ' . 6
ed for aviation cadet tra1n1ng.3

These men were well above
average in 1nte111gence and had eduCatlon Wthh averaged more
than high school gradudtlon. They had an average of 33 years_
when the survey was made, so they were not yet at prime earning
age and they had had but a short work experience. Extensive
tests were admlnlstered in 1943 :z.nclu.d:mtr biographical questlon.
nulres; Maln;y through exte§31ve military records, about 70 per-
cent of the original 17,000 subjects were traced in 1955 and

o answered questionnaires. Thorndike and Hagan found that correl-

ations witﬁin finely divided occupational gfoups between biogfaphicel
and test data and "last monthly salary" were in general so low

as to'be considered due to chance. Instead of using muitiple

correlatiene to determine tke controlled effect of varieus-of

these factors on earnlngs, they proceeded to disparage the use-
fulness. of earnln S as & measure of success. Thus, this body of
data was not epplied to the question of the determiﬁants.ofé
earnings, even though it might prefitably have been put to such use.

Bince no earnings data was presented in the boek, I was not able

-to undertake even a bure attemﬁt at salvaging some information|

on this question.

8. Project Talent, under the direction of John Flanagan of the

“YE - University of'Pitteburg, is an undertaking which will generate

excellent data that could be used for a case study analysis.3'
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The lives of 440,000 students who were in the ninth through

twelfth grades in 1960 are being followed. Assuming that even

a few questions on income are included in .its extensive
questionnaires; it will be possible to specify the effects of
education and abilify on earnings bvetter than any previous attempts
could do. It is to be hoped that an economist interested in

the economics of education will have the opportunity to design

questions for inclusion in this tremendous project. This data,

in any case, will not be available for 20 yéars, since the careers

of these students lie in +the future.
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NONE $58, 000

1-4 - $72,000 $136

5=7 .. $93,000 $165

8 $116,000 o $303

9-11 $135, 000 $238

12 ) $165, 000 ﬁ266
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Y

/

- "

:"‘
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11 ia years of age.
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An ideal set of data for a study which is to getermine the

sy . . .
g effects which both various levels of education and ability can
t»
have on earnings would have three essentizl ingredients. It
. would have an accurate mexsure of ability, preferszbly intelligence

1 |
and achievement test scores. It would be for a group of males
which has an exteunsive earnings history, being at prime earning
capécity or older at the time of the study, so thut the effect

of education over a2 long time span could be observed.la For

‘, a study in 1966, one would like to have a group for which all who so
fo- desired could have completed college before 1942, in order to
- minimize the disruptive effect éf World War II on their earning

patterns. ‘They would,therefore, have hdd to finish the eighth
grade by 1934, Finally, the prospective group should be broadly-
e bqséd, SO0 as fo avoid biases. The younger the group was when
i‘f | testéd, for example, the less likely that it would be biased
‘l' either through elimination of less gifted and/of wealthy individ-
lf uals through failure or necessity of 'going to‘work or of more
| gifted and/or wealthy through their transfer to privite schools.
l; It was very quickly discovered that there are few longitudinal
studies for large groups of people. None of these studies have |
a‘ ability measures for a heferogeneous group, selected from among
li ° individuals dg young as junior high school students. As hag been
@’ discussed at length above, the Wolfle-Smith study deals with all .
(i high school graduates from sejgral cities and the Terman study‘
traces the lives of a group with houmogeneously high IQ'e. Since
thérehis no adequate body of data on which to base the proposed

{‘MJ study, I found it necessary to design my own survey, from which

to gather mor comprehensive data.
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In planning this survey, one wdditionsl constraint had 4o be

taken into consideration Trunsportution oosts involved in finge
ing school systems with wpproprizte records hag to be minimizeq,
thus limiting me to the hiiadle Atlantic and New IEnglang States,
llany school systems did not udminister the necessary tects asg
early as the 1930's. New York CGity, a logical selection, proved
unsuitable because of difficulties with the records, the high mo-
bility, and duplication of names due to the size of the city. I
then chedked several of the larger Connecticut cities and found
that Hartford, Norwalk and Waterovury had sufficient records to Dbe
used in the study and were willing to participate in it.

Two cpncerns led me to search fon records from private
schoolg to supplement this public school group. I feared that
tlere would be a disproportionutely small number of individusls
belonging to the hiwheot intellectual w«nd social strata in attendance
- at public schools, evpecially in view of the t endency of ¢ large
number of well-to-~-do peOple in New England to seng their children to
private schools. It has also been observed that individuals
with very.high incomes have a lower response rate to question-
naires, probubly because of reluctunce to divulge the sources
anf full éxtent of their incomes;lb HaV1n5 too few representatives
from the higher eschelon could cause ny statistics to be mig-
leading, due to chance selection of one or two unusual‘people.
I ascertained that the Educutional Records Bureay in New York

City services many private schools in the country with intelligence

and achievement tests. Since their service goes back to the
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thirties and they kindly agreed to aésist wherever possible,

I was able to f;nd 1Q recbrds for several schools in the afore~
mentioned geographical area. Four of these schools permitted

me to use their data, thus adding to my sample a group of
students who were probably from families of high social class
and income.,

The difficulties involved in attempting to find IQ test

scores for students in elementary or junior high school in
the 1930's were extensive; Consequently the groug selected

for this'study is not ideally homogeeneoﬁs. Rather, it is
composed of pawrts of classes from three different years.

The bulk of the group, however, is the class which was to finish
the eighth grade in 1935. | .

Over half of the sample is : from the largest city and

capital of Connecticuw, Hartford, which had an estimated pop-
ulation of 177,740 in 1935, The gréat majority, if not all,

of the schools whieh had eighth grade classes are represented.,
Since there were no Catholic administrated high schools and

all those who entered the public high schools had to take the
same intelligence and achievement tests, the students were

from both public and Catholic schools. This part of the semple
‘represents about two thirds of the males of the January and

June eighth grade graduating clagses of.1935, i.¢, all of thore
who participated in thecity-wide testing, which evidently |
excludes a mumber of absentees and all those in special edu-
cational divisions (the blind, deaf, retarded, etec.). iIn addition,
some graduaiesg of the January and June of'l934 and the January of

1936 ei%hth grade classes were included.

©
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The IQ and achievement test scores of most of the students wore gar-

nered from school board records. Other scores were found on the

o oo N e

perman records of student who were selectedtfrom complete class

rolls. No subjects were used unless IQ's were available for the

whole class. ,

From Norwalk, whlch had a population of in 193 , a group
was selected from the class registers of all 9th graders in the year
1935~36. Since these students werein the last year of junior high, %
the list selects subjects before the natural break where many ‘students
left: school permanently in order to g0 to work, i.e. before the sum-

mer between junior high and high school. Intelligence quotient scores

were found for 245 of the 317 students in this class. The 72 stu-

S e gy o o -

dents for whom no IQ score wag found either did not take the test when

LA W

the others did, had their records lost wer%not yet in the city,

or had moved out before the examination.

Waterbury h;ud a pOpu{.qtlon of 104,940, . and-threb: high-80heolewin .
l93w. One of %heig?Jégosgy:’%agwg; academic high school. The
Waterbury portion of the sample was taken from this school., Test
scores were found for - of.the :+  males who are ligted as having
at one time or another been in the class which was to gréaduate in 1939, |
Agaln, thos e for whom scores were not found were apparently either in
a different school system, absent when the test was administered,

or their test scores were not transcribed onto +their permanent

record cards. The Waterbury students are not a representative

sample of all students in the school system, as their interest

in college and relatively high IQ scores indicate. This group

brings into the sample g larger ' v
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number of individuals with high IQ's who are not in the highest

social classe.

Several different intelligence and achievement tests were
used in the various cities. . Hartford used the Otis Self-Admin-
igstered Intermediate intelligence test and the Metropolitan
achievement Tests Advanced Battery —-tartial; Norwalk used
the KuhlmaﬁiAnderson IQ test and the Unit Scale of Attainment
achievement test; Waterbury apparently used the National inf
telligence'testx? and recorded no achievement test score; and,'

finally, all of the private schools uséd the VUtis Sélf-Admin-

Y PN .
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istered Advanced intelligenced tests. U .y iini. |
. Thi % L w.— ... . Since IQ tests use different'standarq
deviations, grades other. than 100 are not directly comperable,t,
The scores were thereiore adjusted so as to make them all have
a common standard deviation of ii.35 IQ points, the standard
deviation of the Otis tests. Thé literature on the versions o
of the IQ tests that were used in the 1930's is rather_Sparse
with regard to the question of standard déviations.' I have
piec;drtogeth;r-estimates of the standard deviations of each
of the tests from a variety of sources.3 The National scores
were brought closer to 100 by 11.85/19.5 times the deviation
from 100 and the Kuhlman<Anderson by 11.85/12.0.%

Other informatior. in addition to IQ data was found for

various subgroups of the sample. For example, the Norwalk:

students'! record cards include information on parents' education, .

parents' names, student's grade average, . whether the stud@nt

. left school, and achievement test scores.: Some of the Hartford

1)
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students' cards have parent's occupation listed as well as whetheri@‘
- or not, how often, and what forelgn language was spoken at home., |
- The year and month, if not the day, of blrth was: 1ndlcated for
all the students in the sample.
- The tracing procedure was simple, aithough tedious and time-

consuming. City directories were consulted for Norwalk, Hartford,

l‘ and Waterbur& as well as for several of their surrounding communities.5
. The student's name, %ogether with each of his parents' names, was
checked. If only the father's. name was available, and no 11st1ng was'
found for him, all the women's names were checked <to see if the
mother might be‘llsted as the widow of the father. All addresses under

a given name were recorded. In addition to'thevdirectory_check, high

" school class reunion records were consulted for each of the cities. In

this way many people who had moved from the area in‘which they went to

o
. .

school were located. A list of students to be included in the
study Qas also sent to each of the private schools. These lists*were
checked agains alumni records and the a%ailable addresses were kihdly,
furnished by the schools.

| In this manner an address for'e person of the same neme -or &
definite recording of the persvn's death was found for 7C percent
of all the names for whom IQ scores were available. Fof‘an adaitional-'
nine percent, an address or addreeees were found for a person |

with the name of the individual's parent or guardian. Questionnairee

'were sent to each address recorded. This meatw that 21 percent, 381
persons, definitley never received a questionnaire., Whether the

respondent was indeed the same person that was in the elghth or nlnth

.o

grade in the late 1930's could easily be determlned by matchlng birth

dates. ©See Table for a complete breakdown of the addresses found. f




THE RESPONSE |
. The responses amongst the private and public school groups
were 362 in number. Theré was a much higher response rate from
private school students thun from public school students even when
the higher percentage of aduresses available for the former group
is considered. There is a slight, statistically significant,
upward bias‘iﬁ_the iQ scores of those who answered, about two IQ
points fof both gfoups.l The. standard deviation ofvea¢h4group
of respondents is similar tq its source group. Of ﬁhe-priginal'
group 21 percent' furnished usable questionnaires. Thirty five
percent df those’for whom there is no information that they did
not receive u questionnuire (I wap able to find an address for

either a person with the same name Or the name of a perent and

the Questiohnaire was not réturned from the post office) either
responded or were feporﬁed to be dead. ' -
T, . TABLE ___
Original Group

- . Total Private Answers
+. - . “Hartford DNorwalk Waterbury Public Schools Public Private

82 111 17 1 129 5 8 2
82-93 264 59 35 358 6 53 0
94-105 382 . 75 68 525 45 - 81 14
106-117 316 63 51 430 73 104 és
118&-:. 96 o3 .57 “ 184 72 3% - 39

TOTAL 1169 245 ‘ 1565 - 28L. 81

accompanying footnote: . o ' AT
1. Private school students: x = 112:80, =13.04; respondents X =

114.59, = 14.03: Public school students: x = 100.35, = 13,74;
respondents: x = 103.55, = 13.10. ‘
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In a study of Time magazine subscribers whose last names begin
with the ietters "qu Lazarsfeld and Franzén obse;ved, "The
evidence indicates that answers obtained through a mail quesg-
tionnaire are appreciably .more informative ~=- and therefore
more satisfactory -- than answers obtained by an interview....
On questions that involve a degree of éctivity, the mwail ancwers
are more qdalified ('some' high school or 'some' college
instead of 'completed.')"uvThey found that 17 percent more
refused to answer income questions in pefson than by mail,
and that high'income was more often divulged by mail than
in person. These resuLts were gathered by 1nterv1ew1ng in
person both people who had answered the original wuuestionnaire
and people who had not done so. . . Co

There are several studies which cast doubt upon the validity
of income statistics for individuais from interviews.
Summers analyzed re~interview data generated by the Survey
Research center of the University of Michigan in their Survey

lt‘

of Yonsumer Finance. . The same group of people were inter-

viewed in 1951 and 1952. <They were asked in both years what .

their income was for the previous year and the year before that.

. 1952 income
the ratio TEETSrcome

for the two years in 1952 (called the "memory" ratio by

was computed from the figures given

Summers) and again using the 1952 tigure from that year's in-
terview and the 1951 figure from the 1951 interview (called
the "correct" ratio). Then, using the intervals below, Sammers
set up a matrix with the interval from the "Memory" Ratio as the

TOowW de31gnat10n and the "Gorrect“ Ratio as the column designation.

ER&C

Aruitoxt provided by Eic:
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When this was done, only 52 percent were in the diagonal cells,

that is, were in the same interval for both their memory and

the "Correct' answers. But the reliable answers( ‘those on

the diagonal) seem to be randomly distributed and they could

find no demographic group for which as many as 60 percent were
reliable., When the hypothesis that the reliaole respondants
were a random selectlon was tested, it was foun& to be true
with "two minor qualifications...:/the reliable/ spending
unit. heads are somewhat older and better educated than the
unreliable ones.“n;‘ Since the interviewers were not required
to speak to the same person at both times, some of the in-
congrueties may be accounted for by there being different mem-
bers of the family responding in some of the case;qg;ge-tne
Sirken..studyds but this goes only a short way in explaining
the large number of units who Were not in the same interval
by both measures. | | '
Yirken, Maynes, and Yrechtling found that in fewer than
63 percent of the cases did a person interviewed in August or
September give income inlormation which put him in the same
income class as "he gave in Jgnuary or February when 1nterv1ewed
for a different stud;i Lhe income classes used were $100
wide from zero to ¥5000, $2,500 wide from 5,000 to 410, 000,
and finally an. 0pen~ended category from $10,000 up. The two

surveys compared were the ourvey of Consumer Pinance and the
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Census Quality Gheck. In comparison between 1950 income tax

returns and the Census data for the same people, Miller

and Paley found only 45 percent to be in the same income cat-

egory on both responses when intervals of $500 up to $5, 000,

$1,000 up.to $7,000, a $3,00 and then an open-ended interval

of $10,000 and up were used.16 They also stated that the var-

iations in response appear to be random.17 ﬂwglle each of these

studLes is of a different group of people and none of them

uges the same questionnaire for the original and +the compar~.

ative data,ﬂthe evidence is weighty in support of the proposition

that income'daté is not extremely exact. That there does not

seem to be any particular bias as to what sort of person ang- ¢

wers most reliably is, however, encéuraging, since this means

that no known biases are introduced by using the income data

at face value. If one assumes that the unreliability shown

above is due to poor or hasty memory, ny study also has the

compensation that’%he incoéé”é;atements .from the four different

years might tend to cancel eacbuatherrou$ for a given individual.
e e, As a test of the reliability of my own data, I

comparsd answersg to'some of the qgestioqs on the questionnaire

to information on the school records dating back t the thirties, .

For small subgrours of tné sample there is information to test

crudely the reliability of five answers. The five questions

which can be checked are father's occupation, frequency of

language other than English spoken at home, father's and mother's

educations, subject's grades in school, and the subject's education.

The evidence will be presented in that order.



There was occupational data for the father on the school
record cards of 30 subjects who responded to the questionhaire.
Thirteen of them had a response on the. questionnaire which was
exactly the same as that on the records from the thirties. For
another 12 the response was essentially the same, but not iden-
tical. For the remaining five, either there was a change in oc-
cupation or one of the answers was inaccurate (e.g. "mechanic"
on the records and "laborer" on the questionnaire). In only
one case would the difference in father's occupation, when com-
bined with his education, lead to his placement in different soc-~
ial classes.18 The snswers correspona remarkably considering the
vast difference between the time, place, circumstance, and author

of the two records.

The school records for 16 respondents had information on whether or

not a foreign language was spoken in the home. The possible re-
sponses on the records were "wever," "pPart Time," and "AlWays." The
questionnaire asked whether "any languages other then English was
spoken at home by your parents?®' and, if yes, whether they

were -uzed "BExclusively,'" "Often," or "Seldom." The only answers

exactly comperable are "Never" on tke records to "No" to the first

part of the questionnaire guestion and the "Always" to "Exclusively."

Three of the 16 were of this nature. Two could be definitely delier-

mined 4o be contradictory (e.g. "Never" on the records and "Often"

on the questionnaire). The other 11 are ambiguous due to the

larger number of categories allowed on the questionnaire. In this
cagse evidence on the agreement of the records is mixed, part-

ially due to the lack of cumparability of the possible answers




and partly because the extent to which foreign languages were
spoken could easily change over time.

Educational data is available for comparison fof 27 fathers
and 24 mothers of the respondents. Again the possible responses
are not exactly comparabvle. The reco;d cards have listinés which
include such answers as: "High School," "Junior High," "7," nwll,"
"High School Graduate," and "Fifth.¥orm, France." The cuestion-
naire asked for years‘of schooi completed through gradcuate and
professional school for the father and through the twelfth grade
. for the mother. With the groupings that are used for the educa-
tional factor in determining father’s social class in the Hol-
lingshead Index, 16 of the 27 fathers and 16 of the 24 mothers
are in the same educ&ational capegory on both records. An additional

eleven fathers asnd seven mothers are witnin one category, while

four fathers and one mother are two categories higher on the

school records and one father is three calegories higher on the
school records. The inconsistencies were more often in the dir-
ection of having the guestionnaire response being lowef than that
on the records than viee-versa. The majority then, are in.the
same category on both recoras. 4 sizeable minority (19 of 51)
are different. Most of them are at very low educational levels,
using either record. Confusipn or poor recollection anut
parents' educations evidently exists. This may be due to repress
sion of the knowledge or to ambiguity as to the number of grades
actuclly completed. Such ambiguity could be caused by night
school courses or hartially finished yeuars of schooling.

In conclusion, the evidence suggests that the answers here are
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no zmore than fulirly reliable.

The'average nunerical grade in junior high compared to the
letter grade they "Mostly" had in "Grammar School (1-8)" is an-
other rather unsutisfactory test for accuracy. Of 35 cases, 16
were in tke same ronge (90-100 = A; 80-¢9 = B; etc.). The gues-
tionnaire figure was higher. in 16 cases.and lower in the remaining
.13 cases. This test_is very weak, since we dre comparing grades
1-8 to grades 7-9, and after a ldpse of 25 years at that. Rem-
embering grades in the first few years of sclicol is indeed a
stringent test for a 45 year old man. Therefore, little credence
can be given to tuis test, one way or the other.

Finally, there is informetion for some of the students on
whether they graduated from higwn school or left before graduation.
While the graduated information is accurate, the "left school" does
not necessarily mean that the student did not finish high school, |

" since he may have returned to school at some later time. OF
those that resgponded, 109 are known to have grudusted. In each of
these cases the response to thie questionnaire was that they had
graduated. There are Zd for whum there is a recording of the student's
having left school. Of these, seven indicated that they finishéd
high school and 13 thét tngy did not. Of t:ese seven possibly
inconsistent answers, three assert that they went not only to col-
lege but also to graduate school. One states that he went to night.
.school after the war. One admits to having received mostly C's
in high school, one to mostly D's in high school, but said he
had some trude school, and the last claims two years of radié and

electronics training after high school. In other words, each

Full Tt Provided by ERIC.
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of .the seven has unswereu other questions in such a way as to

muke his wnswern which could secm to be an inconsistency in fact

the truth. Therefore, the unswers to the education question seem.

to be viery reliable to tuis observer.




Footnotes =- Section 2

1. Femules were excludea for two reusons: their participation
in the labor force is often sporadic and is not a high proportion
of the group at uny time; also, women are very difficult
to truce over time, since : their names chunge when they marry. The
latter was probably the decisive reason for their exclusion be-
cause once the problem of hundling labor force participation was
solved, very interesting results would undoubtedly be achieved.
la. IQ as a measuring device for inherent sbility has had a great
deal of criticism in the last few yeurs on at least two scores.
First, there are many sorts of ability und one score, at best,
cennot give a full picture of an individual's abilities in all fields.
Second, most, if not all, IQ tests cun be successfully attacked
as not being devoid of cultural bias. Those children who grow up
in hoizes where verbul qualities zre stressed and s wide range
of information passes through the air do score higher than children
who do not have these advantages.

In spite of these criticisms IQ is the best me: sure of general
ability available for large groups of people. ZEven if there is
a cultural bias, IQ serves the purpose oi thig study, beccuse the
desired variuble is ability in the form of its effect on earnings
potential., In addition, there is a wsocial class variable included
so that each individual's IQ will be coumpared, in eggect to the
IQ of those in the same social class. For a further discussion,
see Hunt'e diassertation, Cuapter 1.
1b.

2. After questioning the director of Special Services, who in

turn queried retired and present aduinistrators of the school
system, it could not be wefinitely confirmed which test had been
used., The National was given in Waterbury in the early 1940's and
it is assumed that this was the saume test used earlier,

3.

4. That is, where Iy* = adjusted I, if original IQ is greater '
than 100, IQ¥ - .9675 (IQ - 100) + loo for Norwalk and IQ¥ - 6077(IQ - -
100) + 100 for Waterbury; if IQ is less thun 100, IQ* = 100 - . ;
-9875(100 - IQ) for Norwalk and IQ* = 100 - .6077 (100 - IQ) for

Waterbury.

See Appendix  for the full questionuzire.
See West, Appendix for the Time Survey questionnaire;

-

Some questionnaires were returned unanswered with comments asg
to the excessive length of the questivnnuire in spite of all efforts
© to keep it as.short as possible.
10. Paul F. Lazarsfeld and Ruymond Franwzun, “"The Validity of Mail
Questionnaires in Upper income Groups," Time Maguzine Regearch
Report #950 (May 15, 1946), p.6.




Footnotes Section 2 p.2

11. Robert Suunmers, An Bconometric Investigution of the Sige
Distripution of Lifetiwe Average Annual Income (Stanford: issued
oy the Stanford University Department of Economics, larch, 1956), ;
120 ibido, Ppo 32"‘330 ‘ Z
3. ibid., p. 44.
14. See M.G. Sirken, E.S. Maynes wznd J.A. Frechtling, "The sSurvey
of Consumer Finance: and the Census Quality Check, " in An '
Avpraisal of the 195C Census Income Data, Vol. 23 of Studies in
AInconme «nd Wealth (Princeton: Princeton University Press, National
‘ Bureau of Kconomic Research, 1958), pp. 127-.69.
15, ivid., p. l42.
16. Herman P. Miller and Leon k. Paley, "Income Reported in the
1950 Census and on Income Tax Returns,'" in An Appraisal of
the 1950 Census Incoume Data,Vol. 23 of Studies-in income end
Health (Princeton: Princeton University Press, N.B.E.R., 1958), pp.
179-201. Seejpp. 197-198. |
1l7. ivid., pp. 199-200
18. The records showed this mun to be a plumber and the cues-
tionnaire response was "accouwntant." Since the suesti..nnaire
directs the responder to answer in terms of the "People who ruiged
you, whether or not they were asctuully your parents,”" +this could be the
explanation for the difference in some of the 1esponses, although thie
particular individual aid checi "Father" and "Mother" for the
answer to "Who: raised you?".

S - DI, g .

: EKKf

Full Tt Provided by ERIC.

i




T s T

fﬁ-Vi There are many probleams invoived in trying to determine the.

effect of education earnings, which are due neither tb people's

i diversity, the difficulties in determining the proper functionsal
relationship between the variavles, nor even to gatnering adequate
data, but rather arise from the necessity of gquantifying and
defining the variables themselves. So that the reazder can better
Judes bhe pogultg of thin oludy, o digeungion of how conme of'these
problems were -deult with is necessary.

{ E