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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 discussion sessions

were held to relate the topics covered at the various sessions. A list

of research topics developed by the dorkshop 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:

February 9

February 16

February 22

February 28

March

OW

IOW

Organizational Meeting

Thomas Fox, Syr ruse University, "The Production Function

of Education."

Mark Blaug, London School of Economics, "The Rate of

Return on Investment in Education in Britain."

T. W. Schultz, University of Chicago, "Responses of

Schools and Students to Economic Growth."

Edward F. Denison, The Brookings Institution, "Education

and Economic Growth in Nine European Countries, 1950-65."

-2-



March 15

March 22

March 30

April 6

May 4

May 11

Discussion and Analysis of Papers to Date.

Discussion and Analysis.

Harry G. Johnson, University of Chicago, "The Economics
of the Brain Drain."

Discussion of Preliminary Research Proposals by Students.

Student Reports.

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

November 28

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

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 course in Human Resources and

Economic Growth. As often as possible, speakers provided advance copies

of their papers, so that Workshop participants were familiar with them

when presented.

For the sessions devoted to discussion and analysis, 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.)



RESULTS

Enrollment was limited by the dorkshop 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 topics 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 "Time/Cost Trade-Offs and Educational Flexibility."
(Not Completed)

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

Copies of the student papers 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, so 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 Workshop, it was decided that a one-semester

offering would probably be sufficient to meet the goals of the course,

unless we could be assured of having summer financing for the Workshop

students. A one-semester Workshop on Human Resources was inaugurated

in the 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.
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IMO

The workshop on the Economics of Human Resources was initiated in

1966 at the University of Wisconsin to provide a vehicle for stimulating

research by bath faculty and graduate students, and to provide a medium

for disseminating the latest research findings of outside scholrrs,

University of Wisconsin faculty, and ereLduste students.

The Workshop ran for two semesters and carried graduate credit. It

was held during the spring and fall semesters so that participants could

use the summer to carry out their research projects started is the spring

semester.

Nine outside speakers, each well-known in the area, presented papers.

At the close of the year, each participant completed a paper on a research

topic which had been discussed and approved during the yea4:.
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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 Education.

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. Members 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.





Uarch 1966

Workshop on the Economics of Human Resouroes
Professors W. Lee Hansen and Burtem A. reisbrod

212562021.1221BLIMMEtall

1. How can we measure the outputs of education? That are the outputs?How do these outputs vary by level of schooling, type of schooling,type of curriculum, by region, etc? Do the forms of output changeover time?

2, rhat arc the variant; types of inputs to the educational process?How can those be identified and Quantified? Bow do these vary bytypo of schooling, eta How have they changed over time?

3. What are some operational measures of scualitvn of education? rhatmeasures have been used? How satisfactory are they? That are thecriteria of "satisfacterinessn? how widely accepted are they?
ouggestions for improved measures?

los How can we determine whether the "quality" of educational output haschanged over time? What indexes of quality have been employed? 6hatkind might be developed?

5. How can we measure the productivity o f enterprises producing "educatiemlrhut is the productivity of the University of Wisconsin, of of one ofits departments (e.g., Economies)?

6. It is frequently argued that education .produces extensive "externalities "all or which are assumed to be positive. Whet kind of case can be madefor the proposition that education produces certain negatifeexternalities? 'ivP$n the existence of positive and negative externalities,bola might these compare with those prtiduced by other types of public and/or private expenditures?

7. What is the price elasticity of demand for higher education (partial ortot!:1 elasticity)? hhat is the "price" of higher euucation? Give sorequantitative estiNates, Las the changing composition bf enrollments atpublic and private universities be affected by changing relative pricesof education?

8. Vihat is the value of the now GI Bill? What is thy value it it is used bythe individual? ' "hat is the probability that it will be used, as a functionof age, region, family status, etc? 'What effects will its use have on thedistribution of income?

9. Is tho GI Bill a ',good" thing? In What sense is it scpod"? "hat is thesignificance of the fact that the GI bill does not subsidize non - schoolgoers? Is thi0 a useful way to stimulate additional school-going? Doesthe fact that the GI Bill applies wsentially only to males pose problems?



10. That is the "income elasticity" of demana for higher education? "hat ie
hanpening to the rate of college-going (and completion) among melee vs.
famalns in the U.S., in various regions? 4O what extent are these
patterns explainable by income *ha ngs&

224 how applicable is ',program budgeting" or "wet effectiveness" in
evaluating educational ororams? How might these teehniques be applied
to a university (such as Wisconsin), to a department (such as Zoono;Ass),
to a school ayatem (such as that of Madison) , or to one of the state er
Federally-supported educational programa? What are the major problems
encountered in applications such as those? hat are the potential benetite?

12. :hat are the efrects of such things as family income, social class,
rural versus urban bact.ground, residence, ability, etc., on school-
going? To what extent do inemlo opportunities (expected income) and
coats of education explain the differences associated with the above
factors?

13. What explains the differential dropout behavior of various areupo,
among them minority, ethnic, social class, etc? To what extent do
differences in expected incomes and costs of education explain these
differences?

14. The co:rotation between level of education and unemployment. Why is there
a correlation? Uill it continue? how strong is the correlation? Do we
observe this in other countries as well?

15. international flows of highly educated persone,--the "brain" drain. Bow
largo ars these flows? in what directions are they going? Bow can these
flows be explained? What is their significance for economic) growth, for
resource allocation?

16. V'hat are the rates of return on education for faaales? (use Census data,
a la Becker, liftmen, etc.). How dome the rate of return differ by region?
to will it differ by extent of labor force participation; full-time versus
part-time, by career versus non-careew women? What are the special
prohiems encountered in making suck. estiLates for regmles as contrasted tomales?

17. How do individuate finance their expenditures for higher education?
TI,it role is played by the .arivute market for capital funds? public loan
te,ads? grants, fellowships, and scholarships? Nov fhexibie and adaptable
arc oacl: of those systexs? mat is their impact on the rate of return?
What is their lipact in altering the relative distribution of enrellnents
among varicue fields?

18. Is there any means by which we can estLate the rate of obsolesenco ef
the outputs produeeu uy eaueation? What are the implications for
on-the-job trainintl, for retraining, for adult o ducation? That is
optimal strategy in choosing an occupation, given varying expectations
about the possible rate or obsolescence?



19. Capital Markets for Education Loans

How active is the private sector?
What has been the effect of the public sector (e.g. VDEA, 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 System

Who pays the taxes and who receives the 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
income level?

How satisfactory are the Ribicoff Amendment other tax-credit plans in
this respect?



C
H

A
PT

E
R

 2
0

10
1 

Q
ue

st
io

ns
 f

or
 I

nv
es

tig
at

io
n

W
ill

ar
d 

L
. T

ho
rp

*

Q
U

E
R

 A
SP

E
C

T
S 

of
 h

ig
he

r 
ed

uc
at

io
n 

ha
ve

 b
ee

n 
ex

pl
or

ed
 e

xt
en

-
si

ve
ly

, o
th

er
s 

ha
ve

 h
ad

 o
nl

y 
lim

ite
d 

ex
am

in
at

io
n.

 T
hu

s 
th

e
ac

ad
em

ic
 li

br
ar

y 
sh

el
ve

s 
co

nt
ai

n 
m

an
y 

m
or

e 
pr

in
te

d 
pa

ge
s 

ab
ou

t
th

e 
ph

ilo
so

ph
y 

of
 e

du
ca

tio
n 

th
an

 a
bo

ut
 th

e 
m

an
ag

em
en

t o
f 

ed
uc

a-
tio

na
l i

ns
tit

ut
io

ns
.

T
he

re
 is

 a
 m

uc
h 

m
or

e 
ne

ar
ly

 c
om

pl
et

e 
pu

bl
ic

re
co

rd
 o

f 
ra

ilr
oa

d.
 c

on
du

ct
or

s'
 s

al
ar

ie
s 

th
an

 o
f 

co
lle

ge
 p

ro
fe

ss
or

s'
.

A
nd

 w
e 

ha
ve

 m
an

y 
m

or
e 

so
ci

ol
og

ic
al

 in
te

rp
re

ta
tio

ns
 o

f 
tr

ad
e 

un
io

n
be

ha
vi

or
 th

an
 o

f 
fa

cu
lty

 m
or

es
, u

nl
es

s 
fi

ct
io

n 
is

 in
cl

ud
ed

.
T

he
 s

oc
ia

l s
ci

en
tis

t h
as

 te
nd

ed
 to

 c
on

ce
nt

ra
te

 h
is

 a
tte

nt
io

n 
ei

th
er

up
on

 th
e 

in
di

vi
du

al
 o

r 
ui

 o
n 

th
e 

ec
on

om
ic

 a
nd

 p
ol

iti
ca

l a
sp

ec
ts

 o
f

so
ci

et
y,

 a
nd

 to
 o

ve
rl

oo
k 

ed
uc

at
io

n,
 a

lth
ou

gh
 it

 c
ou

ld
 q

ua
lif

y 
un

de
r

al
l t

hr
ee

 h
ea

di
ng

s.
 T

he
 e

co
no

m
is

t a
ls

o 
ha

s 
lo

ok
ed

aw
ay

 b
ec

au
se

th
e 

pe
cu

ni
ar

y 
ca

lc
ul

us
 is

 n
ot

 r
ea

di
ly

 a
va

ila
bl

e 
an

d 
th

er
e 

is
 g

re
at

di
ff

ic
ul

ty
 in

 d
ef

in
in

g 
an

d 
m

ea
su

ri
ng

 th
e 

"p
ro

du
ct

."
 M

an
y 

of
 th

e
ec

on
om

is
ts

' t
ec

hn
ic

al
 d

ev
ic

es
, s

uc
h

as
 m

ar
gi

na
l a

na
ly

si
s,

 d
em

an
d

el
as

tic
ity

, p
ro

du
ct

 d
if

fe
re

nt
ia

tio
n,

 c
os

t b
eh

av
io

r,
 c

om
pa

ra
tiv

e 
ad

va
n-

ta
ge

, a
nd

 in
pu

t-
ou

tp
ut

 a
na

ly
si

s,
 w

ou
ld

se
em

 to
 b

e 
re

le
va

nt
 to

 v
ar

io
us

pr
ob

le
m

s 
in

 th
e 

ed
uc

at
io

n 
fi

el
d,

 b
ut

 th
ey

 s
el

do
m

 h
av

e 
be

en
 a

pp
lie

d.
Si

m
ila

rl
y,

 th
e 

po
lit

ic
al

 s
ci

en
tis

t h
as

 c
on

ce
rn

ed
 h

im
se

lf
 w

ith
 o

nl
y

a 
fe

w
 f

ri
ng

e 
pr

ob
le

m
s 

in
 th

is
 f

ie
ld

, p
er

ha
ps

 b
ec

au
se

 h
ig

he
r 

ed
uc

at
io

n
ha

s 
su

ch
 a

 tr
ad

iti
on

 o
f 

be
in

g
a 

pr
iv

at
e 

op
er

at
io

n 
ev

en
 th

ou
gh

 S
ta

te
A

ni
ve

rs
iti

es
 n

ow
 c

ar
ry

 th
e 

he
av

ie
r 

lo
ad

. S
om

e 
fe

w
, l

ik
e

so
m

e 
so

ci
-

ol
og

is
ts

, h
av

e 
's

tu
di

ed
 th

e 
si

m
ila

ri
tie

s 
of

 a
ca

de
m

ic
 c

om
m

un
iti

es
to

ot
he

r 
gr

ou
ps

, a
nd

 th
ei

r 
di

ff
er

en
ce

s,
 b

ut
 th

e 
st

ud
y 

ha
s 

be
en

m
or

e
ca

su
al

 a
nd

 e
pi

so
di

c 
th

an
 s

ys
te

m
at

ic
. T

he
 p

sy
ch

ol
og

is
t h

as
 b

ee
n 

m
or

e
de

ep
ly

 in
te

re
st

ed
 in

 th
e 

le
ar

ni
ng

pr
oc

es
s 

th
an

 in
 th

e 
w

or
ki

ng
 c

on
di

-
tio

ns
 o

f 
th

e 
te

ac
he

r.
-

T
hi

s 
st

at
e 

of
 a

ff
ai

rs
 is

 c
ha

ng
in

g 
ra

pi
dl

y.
 A

lth
ou

gh
 th

e p
ro

bl
em

s 
of

ed
uc

at
io

n 
w

er
e 

im
po

rt
an

t i
n 

th
e 

pa
st

, i
t s

ee
m

s 
cl

ea
r 

th
at

 w
e 

ar
e 

fa
ce

d

*T
hi

s 
pa

pe
r 

w
as

 f
ir

st
 d

ra
ft

ed
 a

ft
er

 d
is

cu
ss

io
ns

 h
el

d 
at

 th
e 

M
er

ri
ll 

C
en

te
r 

fo
r E

co
no

m
ie

s
in

 S
ou

th
am

pt
on

 N
.Y

., 
in

 J
un

e 
1Q

58
. T

w
en

ty
 -

tw
o 

ec
on

om
is

ts
 a

nd
 e

du
ca

to
rs

as
ee

m
bl

ed
fo

r 
a 

w
ee

k 
un

de
r 

th
e 

au
sp

ic
es

 o
f 

A
m

he
rs

t C
ol

le
ge

 a
nd

 T
he

 F
un

d 
fo

r 
th

e 
A

dv
an

ce
m

en
t

of
B

du
ca

tio
n 

to
 id

en
tif

y 
pr

ob
le

m
 a

re
as

 in
 th

e 
fi

el
d 

of
 e

du
ca

tio
n 

w
he

re
 it

w
as

 b
el

ie
ve

d 
th

at
re

se
ar

ch
 m

ig
ht

 b
e 

va
lu

ab
le

. T
he

 a
ut

ho
r,

 d
ir

ec
to

r 
of

 th
e 

ce
nt

er
, w

ho
pr

es
id

ed
 a

t t
he

ae
ss

io
ns

, m
ad

e 
hi

s 
m

fr
 s

um
m

ar
y 

at
 th

e 
tim

e,
 a

nd
 h

as
 n

ow
 a

m
en

de
d

an
d 

el
ab

or
at

ed
 I

t
so

m
ew

ha
t f

ur
th

er
.

34
5



34
6

E
C

O
N

O
M

IC
S 

O
F 

B
IO

R
R

R
E

D
U

C
A

T
IO

N

to
da

y 
w

ith
 e

du
ca

tio
na

l c
ho

ic
es

of
 in

cr
ea

si
ng

 im
po

rt
an

ce
an

d 
di

ff
ic

ul
ty

,
in

 te
rm

s 
bo

th
 o

f 
pu

bl
ic

po
lic

y 
an

d 
of

 o
rg

an
iz

at
io

na
l

st
ru

ct
ur

e 
an

d
be

ha
vi

or
. G

re
at

ly
 in

cr
ea

se
d

re
so

ur
ce

s 
of

 c
ap

ita
l, 

la
bo

r,
 a

nd
m

an
ag

e-
m

en
t a

re
 b

ei
ng

 d
em

an
de

d
to

 c
ar

ry
 e

du
ca

tio
n 

fo
rw

ar
d

an
d 

to
 r

ai
se

 th
e

st
an

da
rd

s 
of

 th
e 

w
ea

ke
r i

ns
tit

ut
io

ns
. W

e
ca

nn
ot

 d
is

re
ga

rd
 th

e 
im

pl
i-

ca
tio

ns
 f

or
 e

du
ca

tio
n

of
 th

e 
ra

te
 o

f 
po

pu
la

tio
n

gr
ow

th
 a

nd
 th

e
ac

-
ce

le
ra

tin
g 

ex
pa

ns
io

n
of

 k
no

w
le

dg
e.

 T
he

ac
cu

m
ul

at
io

ns
 o

f 
da

ta
 o

f
va

ri
ou

s 
ty

pe
s,

 d
ev

el
op

m
en

t o
f 

ne
w

 r
es

ea
rc

h 
te

ch
ni

qu
es

an
d 

m
et

ho
ds

of
 f

in
ft

ly
si

s,
 a

nd
 th

e
re

ce
nt

 a
va

ila
bi

lit
y 

of
 f

un
ds

 f
or

re
se

ar
ch

 a
ll 

su
gg

es
t

th
at

 m
uc

h 
w

ill
 b

e 
do

ne
to

 s
he

d 
lig

ht
on

 th
es

e 
pr

ob
le

m
s 

du
ri

ng
 th

e
pr

es
en

t d
ec

ad
e.

It
 s

ea
m

s 
cl

ea
r 

th
at

hi
gh

er
 e

du
ca

tio
n 

is
an

d 
m

us
t r

em
ai

n
a 

pr
oc

es
s

w
ith

 w
id

e 
di

ff
er

en
ce

s
am

on
g 

in
st

itu
tio

ns
. A

lth
ou

gh
 th

ey
m

ay
 h

av
e

qu
ite

 d
if

fe
re

nt
 o

bj
ec

tiv
es

, t
he

y 
do

 c
om

pe
te

 f
or

st
ud

en
ts

, f
ac

ul
ty

, a
nd

fi
na

nc
ia

l s
up

po
rt

.
T

he
 w

id
e 

sp
re

ad
 in

am
ou

nt
s 

of
 tu

iti
on

 in
 p

ub
lic

an
d 

pr
iv

at
e 

in
st

itu
tio

ns
te

nd
s 

to
 c

re
at

e 
an

ot
he

r s
ou

rc
e 

of
 c

on
fl

ic
t. 

A
nd

th
e 

na
tio

na
l p

ro
ce

ss
 o

f 
gr

ow
th

 is
 p

us
hi

ng
 a

ll
of

 th
em

 to
,in

cr
ea

se
 th

ei
r

pr
od

uc
tiv

ity
, w

ha
te

ve
r

th
at

 m
ea

ns
, w

ith
in

 th
ei

r l
im

ite
d 

re
so

ur
ce

s.
T

he
se

 c
on

fl
ic

ts
 a

nd
pr

es
su

re
s 

ra
is

e 
pr

ob
le

m
s 

an
d

so
m

e 
of

 th
em

 a
re

lis
te

d 
be

lo
w

.
It

 is
 o

bv
io

us
 th

at
 it

is
 a

n 
ec

on
om

is
t's

 li
st

,
al

th
ou

gh
lu

ck
ily

 th
e 

in
te

rd
is

ci
pl

in
ar

y
bo

un
da

ri
es

am
on

g 
so

ci
al

 s
ci

en
tis

ts
 h

av
e

ra
th

er
 lo

w
 v

is
ib

ili
ty

.
Fo

r 
th

e
pu

rp
os

es
 o

f 
th

e 
lis

t o
f 

qu
es

tio
ns

 g
iv

en
be

lo
w

, a
 n

um
be

r 
of

br
oa

d 
an

d 
ba

si
c 

pr
ob

le
m

ar
ea

s 
ar

e 
no

t i
nc

lu
de

d,
su

ch
 a

s 
"W

ha
t a

re
 th

e 
ob

je
ct

iv
es

 o
f 

hi
gh

er
 e

du
ca

tio
n?

"
or

 "
H

ow
 m

uc
h

hi
gh

er
 e

du
ca

tio
n

sh
ou

ld
 th

er
e 

be
 a

nd
fo

r 
-w

ho
m

?"
or

 "
W

ha
t p

re
pa

ra
-

tio
n 

is
 e

ss
en

tia
l f

or
te

ac
hi

ng
 a

t v
ar

io
us

 e
du

ca
tio

na
l l

ev
el

s 
an

d 
in

va
r-

io
us

 ty
pe

s 
of

 in
st

itu
tio

ns
?"

Pr
ob

le
m

s 
co

nc
er

ni
ng

th
e 

na
tu

re
 a

nd
sc

op
e

of
 th

e 
cu

rr
ic

ul
um

or
 th

e 
ac

tu
al

 te
ac

hi
ng

pr
oc

es
s 

its
el

f 
ha

ve
 b

ee
n 

di
s-

re
ga

rd
ed

. F
in

al
ly

, t
he

in
fi

ni
te

 p
os

si
bi

lit
ie

s
of

 c
om

pa
ri

so
ns

ov
er

 ti
m

e
an

d 
sp

ac
e 

(e
sp

ec
ia

lly
in

te
rn

at
io

na
l c

om
pa

ri
so

ns
)

ha
ve

 n
ot

 b
ee

n 
in

in
 th

e 
lis

t, 
al

th
ou

gh
so

m
e 

of
 th

em
 m

ig
ht

 b
e

ve
ry

 f
ru

itf
ul

.
M

an
y 

of
 th

e 
qu

es
tio

ns
m

ay
 b

e 
as

ke
d 

in
 te

rm
s 

of
 a

ll
ed

uc
at

io
n,

 o
f

so
m

e 
ty

pe
 o

r 
le

ve
l,

or
 e

ve
n 

of
 a

 s
in

gl
e 

in
st

itu
tio

n.
It

 is
 im

po
rt

an
t t

o
no

te
 th

at
 r

es
ea

rc
h 

do
es

no
t n

ee
d 

to
 s

ta
rt

 w
ith

a 
br

oa
d 

co
ve

ra
ge

 a
nd

an
 e

le
ct

ro
ni

c 
m

ac
hi

ne
. I

t i
s 

qu
ite

lik
el

y 
th

at
so

m
e 

of
 th

e 
pr

ob
le

m
s

ca
n 

on
ly

 b
e 

st
at

ed
 p

ro
pe

rl
y 

af
te

r s
om

e 
in

di
vi

du
al

s 
ha

ve
 m

ad
e l

oc
al

 a
nd

lim
ite

d 
st

ud
ie

s 
at

 th
ei

r
ow

n 
co

lle
ge

-l
ev

el
 in

st
itu

tio
ns

, o
r 

in
 th

ei
r 

ow
n

co
m

m
un

iti
es

 w
ith

re
sp

ec
t t

o 
th

e 
pu

bl
ic

gr
am

m
ar

- 
an

d 
hi

gh
-s

ch
oo

l
le

ve
l. 

A
na

ly
si

s 
of

co
st

s,
 f

or
 e

xa
m

pl
e,

 n
ee

ds
to

 b
e 

de
ve

lo
pe

d 
in

a 
nu

m
-

be
r 

of
 in

di
vi

du
al

 in
st

itu
tio

ns
.

It
 is

 a
ls

o 
im

po
rt

an
t t

o 
re

al
iz

e 
th

at
m

an
y 

of
 th

e 
qu

es
tio

ns
 a

sk
ed

sh
ou

ld
 b

e 
co

ns
id

er
ed

w
ith

 r
ef

er
en

ce
to

 v
ar

io
us

 ti
m

e 
in

te
rv

al
s.

A
pr

ob
le

m
ca

n 
be

 s
ta

te
d 

in
 it

s 
cu

rr
an

t p
ha

se
, o

r 
in

 te
rm

s 
of

 a
 h

is
to

ri
ca

l
pe

rs
pe

ct
iv

e,
or

 in
 te

rm
s 

of
 f

or
ec

as
tin

g 
th

e
fu

tu
re

. A
ll 

th
es

e
el

em
en

ts

V

E
C

O
N

O
M

IC
 R

E
SE

A
R

C
H

 I
N

 H
IG

H
E

R
 E

D
U

C
A

T
IO

N
34

7

ne
ed

 to
 b

e 
co

ns
id

er
ed

, f
or

 th
e 

sp
ot

su
rv

ey
 is

 li
ke

ly
 to

 b
e 

di
ff

ic
ul

t t
o

ev
al

ua
te

 u
nl

es
s 

on
e 

ha
s 

so
m

e 
no

tio
n

as
 to

 w
ha

t t
he

 tr
en

ds
 a

re
.

T
he

 1
01

 q
ue

st
io

ns
 d

o 
no

t p
re

se
nt

a 
co

m
pk

te
 o

r 
de

ta
ile

d 
se

t o
f 

pr
ob

-
le

m
s 

in
 th

e 
fi

el
d 

of
 h

ig
he

r 
ed

uc
at

io
n.

 T
he

y
ar

e 
in

te
nd

ed
 to

 s
ta

rt
 th

e
pr

oc
es

s 
of

 in
qu

ir
y,

 a
nd

 o
ft

en
 a

 d
oz

en
 o

r 
m

or
e 

qu
es

tio
ns

 a
re

 h
id

de
n 

in
a 

si
ng

le
 o

ne
. A

lth
ou

gh
 a

n 
at

te
m

pt
 h

as
 b

ee
n 

m
ad

e 
to

 g
ro

up
 q

ue
st

io
ns

th
at

 s
ee

m
 to

 b
e 

cl
os

el
y 

re
la

te
d,

 o
th

er
 s

ch
em

es
 o

f
ar

ra
ng

em
en

t w
ou

ld
pr

ob
ab

ly
 d

o 
ju

st
 a

s 
w

el
l.

I.
.

E
xt

en
t a

nd
 S

tr
uc

tu
re

 o
f 

H
ig

he
r 

E
du

ca
tio

n
1.

 W
ha

t i
s 

th
e 

di
re

ct
 c

on
tr

ib
ut

io
n 

to
 n

at
io

na
l i

nc
om

e 
w

hi
ch

 is
 [

ha
s

be
en

, c
an

, s
ho

ul
d 

be
] 

m
ad

e 
by

 e
du

ca
tio

n?
 H

ow
 s

ho
ul

d 
it 

be
 d

ef
in

ed
an

d 
m

ea
su

re
d!

2.
 T

O
 w

ha
t e

xt
en

t d
oe

s 
th

e 
de

m
an

d 
fo

r 
hi

gh
er

 e
du

ca
tio

n 
re

fl
ec

t
ge

ne
ra

l b
us

in
es

s 
co

nd
iti

on
s 

an
d 

em
pl

oy
m

en
t!

 H
ow

 d
oe

s 
th

e 
bu

si
ne

ss
cy

cl
e 

af
fe

ct
 th

e 
re

so
ur

ce
s 

av
ai

la
bl

et
he

 y
ie

ld
s

on
 e

nd
ow

m
en

t, 
le

gi
sl

a-
tiv

e 
ap

pr
op

ri
at

io
ns

, s
ch

ol
ar

sh
ip

 n
ee

ds
, a

lu
m

ni
 g

if
ts

, a
nd

so
 f

or
th

.
3.

 W
ha

t s
ha

re
s 

of
 v

ar
io

us
 ty

pe
s 

of
 e

co
no

m
ic

re
so

ur
ce

s 
ar

e 
de

ir
ot

ed
to

 e
du

ca
tio

na
l a

ct
iv

ity
 in

 th
e 

U
ni

te
d 

St
at

es
? 

It
 m

ig
ht

us
ef

ul
 to

de
ve

lo
p 

su
ch

 d
at

a 
bo

th
 in

 a
 p

ro
du

ct
 a

nd
 in

an
 in

du
st

ri
al

 c
la

ss
if

ic
at

io
n.

D
at

a 
as

 to
 c

ap
ita

l e
m

pl
oy

ed
 a

re
 w

ea
k

or
 n

on
ex

is
te

nt
. I

n 
fa

ct
, c

ap
ita

l
go

od
s 

lik
e 

bu
ild

in
gs

 a
re

 o
ft

en
 n

ot
 tr

ea
te

d 
lik

e 
ca

pi
ta

l; 
th

at
 is

, w
ith

re
sp

ec
t t

o 
de

pr
ec

ia
tio

n,
 e

ar
ne

d 
re

tu
rn

, a
nd

. s
o 

fo
rt

h.
 L

ab
or

 in
pu

t n
ee

ds
to

 b
e 

ex
am

in
ed

 in
 te

rm
s 

of
 d

eg
re

es
 o

f 
sk

ill
 a

nd
 o

f 
di

vi
si

on
s 

su
ch

as
te

ac
hi

ng
, m

an
ag

er
ia

l, 
ad

m
in

is
tr

at
iv

e,
 a

nd
 m

ai
nt

en
an

ce
.

4.
 H

ow
 a

re
 r

es
ou

rc
es

 (
us

in
g 

na
tio

na
l i

nc
om

e 
su

bd
iv

is
io

ns
) 

di
st

ri
b-

ut
ed

 th
ro

ug
h 

th
e 

ed
uc

at
io

na
l s

tr
uc

tu
re

 b
y 

le
ve

l a
nd

 ty
pe

 o
f 

ed
uc

at
io

n
an

d 
by

 ty
pe

 a
nd

 s
iz

e 
of

 in
st

itu
tio

n!
 A

t w
ha

t p
oi

nt
s 

w
ou

ld
 a

dd
iti

on
al

re
so

ur
ce

s 
be

 m
os

t p
ro

du
ct

iv
e!

5.
 I

s 
th

er
e 

un
us

ed
 c

ap
ac

ity
 in

 te
rm

s 
of

 p
la

nt
 a

nd
 f

ac
ul

ty
? 

W
he

re
?

W
hy

? 
W

ha
t a

pp
ea

r 
to

 b
e 

pr
es

en
t s

ta
nd

ar
ds

 o
f 

us
e?

 W
he

re
 d

oe
s

[s
ho

ul
d]

 o
bs

ol
es

ce
nc

e 
co

m
e 

in
to

 th
e 

pi
ct

ur
e?

 W
ha

t m
ot

iv
at

io
n 

is
th

er
e 

fo
r 

ch
an

ge
!

6.
 W

ha
t i

s 
th

e 
re

la
tio

n 
be

tw
ee

n 
va

ri
ou

s 
in

pu
ts

 (
an

d 
co

m
bi

na
tio

ns
th

er
eo

f)
 a

nd
 th

e 
le

ve
l o

f 
st

ud
en

t p
er

fo
rm

an
ce

 a
nd

 a
cc

om
pl

is
hm

en
t?

Is
 it

 p
os

si
bl

e 
to

 d
ev

el
op

 m
ea

ni
ng

fu
l c

on
ce

pt
s 

an
d 

te
ch

ni
qu

es
 th

at
w

ou
ld

 p
er

m
it 

co
m

pa
ri

so
ns

 o
f 

pe
rf

or
m

an
ce

am
on

g 
ed

uc
at

io
na

l u
ni

ts
,

m
ak

in
g 

ap
pr

op
ri

at
e 

al
lo

w
an

ce
 f

or
 d

if
fe

re
nc

es
 in

 s
tu

de
nt

 p
ot

en
tia

l?
7.

 W
ha

t a
ss

um
pt

io
ns

 s
ho

ul
d 

be
 m

ad
e

as
 to

 f
ut

ur
e 

de
m

an
ds

 f
or

hi
gh

er
 e

du
ca

tio
n?

 W
ha

t a
ss

um
pt

io
ns

 s
ho

ul
d 

be
 m

ad
e

co
nc

er
ni

ng
qu

al
ity

, q
ua

nt
ity

, a
nd

 ty
pe

s 
of

 e
du

ca
tio

n?
8.

 W
ha

t a
re

 th
e 

re
la

tiv
e 

ec
on

om
ic

 a
nd

 o
th

er
 c

os
ts

 in
vo

lv
ed

 in
cr

ea
tin

g 
a 

ne
w

 in
st

itu
tio

n,
 s

et
tin

g
up

 a
 g

eo
gr

ap
hi

ca
lly

 s
ep

ar
at

e 
br

an
ch



0.
06

.4
R

r*
pm

om
ig

1

34
8

E
C

O
N

O
M

IC
S 

O
F 

H
IG

H
E

R
 E

D
U

C
A

T
IO

N

of
 a

n 
es

ta
bl

is
he

d 
in

st
itu

tio
n,

 a
nd

 e
xp

an
di

ng
 a

n 
es

ta
bl

is
he

d 
in

st
itu

-
tio

n? 9.
 W

ha
t a

re
 th

e 
re

la
tiv

e 
ec

on
om

ic
 a

nd
 o

th
er

 c
os

ts
 in

vo
lv

ed
 in

ca
rr

yi
ng

 o
n 

hi
gh

er
 e

du
ca

tio
n 

in
 u

rb
an

, s
ub

ur
ba

n,
 a

nd
 n

on
ur

ba
n

lo
ca

tio
ns

?
10

. T
o 

w
ha

t e
xt

en
t c

an
 th

e 
st

ud
en

t "
bu

lg
e"

 b
e 

m
et

 b
y 

'e
xp

an
di

ng
tr

ad
e 

tr
ai

ni
ng

 a
nd

 ju
ni

or
 c

ol
le

ge
s?

 W
ha

t e
ff

ec
t w

ou
ld

 th
is

 h
av

e
on

re
so

ur
ce

 r
eq

ui
re

m
en

ts
?

11
. A

t w
ha

t l
ev

el
 s

ho
ul

d 
va

ri
ou

s 
su

bj
ec

ts
 b

e 
ta

ug
ht

? 
C

an
an

y
ap

pr
ec

ia
bl

e 
sa

vi
ng

 b
e 

m
ad

e 
by

 s
hi

ft
in

g 
th

e 
le

ve
l a

nd
 ti

m
in

g?
 A

re
ex

tr
a 

co
st

s 
in

cu
rr

ed
 th

ro
ug

h 
no

t d
oi

ng
 th

e 
ri

gh
t t

hi
ng

 a
t t

he
 r

ig
ht

 ti
m

e
in

 th
e 

ri
gh

t p
la

ce
? 

W
ha

t s
hi

ft
s 

an
d 

ch
an

ge
s c

an
 b

e 
m

ad
e 

in
 la

ng
ua

ge
st

ud
y?

 W
ha

t a
bo

ut
 r

em
ed

ia
l w

or
k 

an
d 

its
pr

op
er

 lo
ca

tio
n?

12
. W

ha
t a

dj
us

tm
en

ts
 m

ay
 b

e 
ne

ed
ed

 a
t t

he
 c

ol
le

ge
 le

ve
l i

f m
or

e
"c

ol
le

ge
 w

or
k"

 is
 d

on
e 

in
 th

e 
hi

gh
 s

ch
oo

ls
? 

H
ow

 w
ill

 th
is

 a
ff

ec
t c

os
ts

?
Is

 th
er

e 
a 

si
m

ila
r 

ad
ju

st
m

en
t p

ro
bl

em
 b

et
w

ee
n 

th
e 

co
lle

ge
 a

nd
 th

e
gr

ad
ua

te
 o

r 
pr

of
es

si
on

al
 s

ch
oo

l?
13

. W
ha

t r
es

ou
rc

es
 a

re
 n

ow
 u

se
d 

in
 n

on
fo

rm
al

 ty
pe

s 
of

 e
du

ca
tio

n;
fo

r 
ex

am
pl

e,
 m

us
ic

 le
ss

on
s 

an
d 

cl
ub

s 
fo

r
yo

un
g 

pe
op

le
 o

f 
sc

ho
ol

 o
r

co
lle

ge
 a

ge
?

14
. W

ha
t w

ill
 b

e 
th

e 
fu

tu
re

 e
co

no
m

ic
 r

eq
ui

re
m

en
ts

 f
or

 g
ra

du
at

e
an

d 
pr

of
es

si
on

al
 s

ch
oo

ls
? 

H
ow

 d
o 

th
ei

r
re

so
ur

ce
 r

eq
ui

re
m

en
ts

 a
nd

co
st

s 
di

ff
er

 f
ro

m
 th

os
e 

of
 c

ol
le

ge
 le

ve
l i

ns
tit

ut
io

ns
? 

H
ow

 s
en

si
tiv

e
ar

e
gr

ad
ua

te
 a

nd
 p

ro
fe

ss
io

na
l s

ch
oo

ls
 to

 c
ha

ng
es

 in
 d

em
an

d?
15

. H
ow

 m
uc

h 
sp

ec
ia

liz
ed

 tr
ai

ni
ng

 is
 g

iv
en

 a
nd

ne
ve

r 
us

ed
? 

W
ha

t
el

em
en

ts
 in

 p
as

t t
ra

in
in

g 
ha

ve
 p

ro
ve

d 
ob

so
le

te
?

16
. T

o 
w

ha
t e

xt
en

t i
s 

th
er

e 
[w

ill
 th

er
e 

be
] 

fu
rt

he
r 

tr
ai

ni
ng

 a
dd

ed
af

te
r 

th
e 

co
m

pl
et

io
n 

of
 f

or
m

al
 e

du
ca

tio
n?

 W
ha

t a
lte

rn
at

iv
e 

m
et

ho
ds

ar
e 

po
ss

ib
le

 f
or

 p
ro

vi
di

ng
 s

pe
ci

al
iz

ed
 tr

ai
ni

ng
 a

nd
 "

re
fr

es
he

r"
co

ur
se

s?
 H

ow
 w

ou
ld

 th
e 

co
st

s 
of

 th
es

e 
m

et
ho

ds
 d

if
fe

r?
17

. W
ha

t i
s 

th
e 

re
la

tio
n 

of
 r

es
ea

rc
h 

to
 te

ac
hi

ng
 ti

m
e 

an
d 

to
 a

va
il-

ab
ili

ty
 o

f 
fa

cu
lty

 to
 s

tu
de

nt
s?

 W
ha

t i
s 

th
e 

ba
si

s 
fo

r 
th

e 
fi

na
nc

in
g

of
 r

es
ea

rc
h 

an
d 

ho
w

 m
uc

h 
is

 c
on

tr
ib

ut
ed

 b
y 

th
e 

in
st

itu
tio

n?
 T

o 
w

ha
t

ex
te

nt
 is

 r
es

ea
rc

h 
a 

so
ur

ce
 o

f 
su

pp
le

m
en

ta
ry

 in
co

m
e 

to
 f

ac
ul

ty
 a

nd
gr

ad
ua

te
 s

tu
de

nt
s?

 W
ha

t i
s 

in
vo

lv
ed

 in
 p

ro
vi

di
ng

 r
es

ea
rc

h 
fa

ci
li-

tie
s?

 H
ow

 c
an

 [
sh

ou
ld

] 
re

se
ar

ch
 in

te
re

st
 b

e 
m

ai
nt

ai
ne

d 
in

 s
m

al
le

r
in

st
itu

tio
ns

?
18

. W
ha

t p
er

ip
he

ra
l a

ct
iv

iti
es

 a
ff

ec
t i

nc
om

e 
an

d 
co

st
 a

nd
 in

 w
ha

t
w

ay
at

hl
et

ic
s,

 d
ra

m
at

ic
s,

 u
ni

ve
rs

ity
 p

re
ss

, s
oi

l t
es

tin
g,

 e
m

pl
oy

m
en

t
ag

en
ci

es
, a

nd
 th

e 
lik

e?
19

. W
ho

 p
ar

tic
ip

at
es

 in
 th

e 
de

ci
si

on
-m

ak
in

g 
pr

oc
es

s 
in

 v
ar

io
us

 e
du

-
ca

tio
na

l i
ns

tit
ut

io
ns

? 
In

 w
ha

t w
ay

s 
do

 in
di

vi
du

al
s

or
 c

om
m

itt
ee

s
or

 o
th

er
 g

ro
up

s 
pa

rt
ic

ip
a

in
si

de
 a

nd
 o

ut
si

de
 th

e 
in

st
itu

tio
n?

"W
W

1 
W

PM
, 1

1W
=

=
1

E
C

O
N

O
M

IC
 R

E
SE

A
R

C
H

 I
N

 H
IG

H
E

R
 E

D
U

C
A

T
IO

N
34

9

Is
 th

er
e 

an
y 

re
la

tio
n 

be
tw

ee
n 

fa
cu

lty
 p

ar
tic

ip
at

io
n 

in
 d

ec
is

io
n 

m
ak

in
g

an
d 

al
lo

ca
tio

n 
of

 r
es

ou
rc

es
 a

s 
w

el
l a

s 
in

 th
e 

ob
ta

in
in

g 
of

 r
es

ou
rc

es
?

W
ha

t a
re

 th
e 

lim
ita

tio
ns

 o
n 

fr
ee

do
m

 o
f 

pl
an

ni
ng

 in
 p

ub
lic

ly
 s

up
po

rt
ed

in
st

itu
tio

ns
? 

In
 p

ri
va

te
 in

st
itu

tio
ns

?
20

. W
ha

t i
s 

th
e 

ef
fe

ct
 o

n 
co

lle
ge

s 
an

d 
un

iv
er

si
tie

s 
of

 s
uc

h 
m

ar
ke

t
si

tu
at

io
ns

 a
s 

lo
ca

tio
n 

an
d 

co
m

pe
tit

io
n?

 W
ha

t a
re

 th
e 

co
m

pe
tit

iv
e

el
em

en
ts

 in
 th

e 
pi

ct
ur

e?
 T

o 
w

ha
t e

xt
en

t a
nd

 w
ith

 r
eg

ar
d 

to
 w

hi
ch

m
at

te
rs

 a
re

 th
er

e 
tr

ad
e 

ag
re

em
en

ts
 a

nd
 in

te
rs

ta
te

 c
om

pa
ct

s?
 D

o
th

ey
co

nt
ri

bu
te

 to
 m

or
e 

ef
fi

ci
en

t r
es

ou
rc

e 
us

e?

.I
L

 T
he

 S
tu

de
nt

 B
od

y
21

. H
ow

 c
an

 o
ne

 d
ef

in
e 

en
ro

llm
en

t?
 W

ha
t i

s 
th

e
tr

en
d 

in
 e

nr
ol

l-
m

en
t b

y 
ty

pe
 a

nd
 le

ve
l o

f 
ed

uc
at

io
n?

22
. W

ha
t f

ac
to

rs
 a

ff
ec

t t
he

 d
em

an
d 

fo
r 

co
lle

ge
en

tr
an

ce
? 

H
ow

im
po

rt
an

t a
re

 th
e 

tu
iti

on
 c

ha
rg

es
 a

nd
 o

th
er

 c
os

ts
 to

th
e 

st
ud

en
ts

?
W

ha
t i

s 
th

e 
lik

el
y 

tr
en

d 
of

 s
tu

de
nt

co
st

s?
 H

ow
 is

 c
ol

le
ge

 e
nt

ra
nc

e
af

fe
ct

ed
 b

y 
ch

an
ge

s 
in

 th
e 

le
ve

l a
nd

 d
is

tr
ib

ut
io

n 
of

fa
m

ily
 in

co
m

es
?

H
ow

 m
an

y 
st

ud
en

ts
 a

re
 u

na
bl

e 
to

 e
nt

er
 b

ec
au

se
 o

f
fa

ul
ty

 p
re

pa
ra

tio
n?

23
. W

ha
t i

s 
th

e 
ex

te
nt

 a
nd

 c
ha

ra
ct

er
of

 th
e 

en
ro

llm
en

t i
n 

pr
iv

at
e

pr
ep

ar
at

or
y 

sc
ho

ol
s?

 W
ha

t a
re

 th
e 

ch
ar

ge
s

fo
r 

tu
iti

on
 a

nd
 o

th
er

co
st

s? 24
. W

ha
t i

s 
th

e 
ba

si
s 

fo
r 

st
ud

en
t c

ho
ic

e 
am

on
g

va
ri

ou
s 

ty
pe

s 
of

in
st

itu
tio

ns
 (

pu
bl

ic
 a

nd
 p

ri
va

te
, r

ur
al

 a
nd

 u
rb

an
, l

ar
ge

an
d 

sm
al

l,
et

c.
) 

?
T

o 
w

ha
t e

xt
en

t a
nd

 a
t w

ha
t l

ev
el

s 
of

 e
du

ca
tio

n
do

 s
tu

de
nt

s
fi

rs
t l

ea
ve

 h
om

e 
fo

r 
sc

ho
ol

in
g?

25
. A

re
 th

er
e 

es
ta

bl
is

he
d 

ge
og

ra
ph

ic
al

 c
on

tr
ol

s
in

di
ca

tin
g 

th
at

 a
lo

ca
lit

y 
re

qu
ir

es
 a

n 
in

st
itu

tio
n?

 T
o 

w
ha

t e
xt

en
t d

o 
st

ud
en

ts
 g

o
to

St
at

e 
un

iv
er

si
tie

s 
ou

ts
id

e 
th

ei
r 

ow
n 

St
at

es
, d

es
pi

te
 tu

iti
on

di
ff

er
en

-
tia

ls
? 

Sh
ou

ld
 th

er
e 

be
 a

 n
at

io
na

l t
ra

ve
l a

llo
w

an
ce

 f
or

st
ud

en
ts

?

26
. H

ow
 m

uc
h 

do
 d

if
fe

re
nc

es
 in

 tu
iti

on
 c

ha
rg

es
 a

m
on

g
in

st
itu

tio
ns

af
fe

ct
 th

e 
di

st
ri

bu
tio

n 
of

 e
nr

ol
lm

en
ts

?
(I

n 
co

nn
ec

tio
n 

w
ith

 th
e 

m
or

e
ob

vi
ou

s 
fa

ct
s,

 th
er

e 
m

ig
ht

 b
e 

an
 e

xa
m

in
at

io
n 

of
 m

ul
tip

le
ap

pl
ic

at
io

ns
to

 s
ee

 to
 w

ha
t e

xt
en

t a
pp

lic
an

ts
 a

pp
ly

to
--

an
d 

ch
oo

se
 a

m
on

gc
ol

le
ge

s
of

 v
ar

yi
ng

 tu
iti

on
 le

ve
ls

.)
Si

m
ila

rl
y,

 h
ow

 m
uc

h 
do

es
 th

e 
am

ou
nt

of
fe

re
d 

fo
r 

sc
ho

la
rs

hi
ps

 a
pp

ea
r 

to
 c

on
tr

ol
 c

ho
ic

e?
27

. H
ow

 e
xt

en
si

ve
 a

re
 s

ch
ol

ar
sh

ip
 p

ro
gr

am
s?

 O
n 

w
ha

t
sh

ou
ld

th
ey

 b
e 

ba
se

d?
 A

bi
lit

y?
 N

ee
d?

 H
ig

h-
sc

ho
ol

 r
ec

or
d?

 W
ha

t
sh

ou
ld

th
e 

sc
ho

la
rs

hi
p 

co
ve

r?
 H

ow
 d

oe
s 

th
e 

de
ve

lo
pm

en
t o

f 
na

tio
na

ls
ch

ol
ar

-
sh

ip
 p

ro
gr

am
s 

af
fe

ct
 th

e 
op

er
at

io
n 

of
 in

di
vi

du
al

 in
st

itu
tio

ns
' p

ro
-

gr
am

s?
 A

re
 s

uf
fi

ci
en

t f
el

lo
w

sh
ip

s 
av

ai
la

bl
e 

fo
r 

gr
ad

ua
te

st
ud

y?
28

. H
ow

 w
ou

ld
 s

ub
st

itu
tio

n 
of

 lo
w

-c
os

t, 
lo

ng
-t

er
m

 lo
an

s 
fo

rd
ir

ec
t

su
bs

id
iz

at
io

n 
of

 tu
iti

on
 (

lo
w

 o
r 

no
 tu

iti
on

 c
ha

rg
es

) 
al

te
r 

th
e 

co
lle

ge



35
0

E
C

O
N

O
M

IC
S 

O
P 

H
IG

H
E

R
 E

D
U

C
A

T
IO

N

en
tr

an
ce

 o
f 

st
ud

en
ts

 in
 v

ar
io

us
 e

co
no

m
ic

 a
nd

so
ci

al
 g

ro
up

s?
 W

ha
t

ar
e 

th
e 

go
od

 a
nd

 th
e 

ba
d 

el
em

en
ts

 in
 th

e 
va

ri
ou

s
st

ud
en

t l
oa

n 
pl

an
s

in
 o

pe
ra

tio
n?

 W
ha

t i
s 

th
e 

po
te

nt
ia

l o
f 

a 
lo

an
pr

og
ra

m
 a

nd
 w

ha
t

is
 it

s 
lik

el
y

t, 
on

 a
 n

at
im

al
 s

ca
le

, u
nd

er
 v

ar
io

us
as

su
m

pt
io

ns
 o

f
co

ve
ra

ge
?

29
. T

o 
-w

ha
t e

xt
en

t a
re

 e
du

ca
tio

na
l i

ns
tit

ut
io

ns
 a

b1
.7

, t
o 

m
ak

e 
in

te
l-

lig
en

t s
el

ec
tio

ns
am

on
g 

ap
pl

ic
an

ts
? 

W
ha

t a
re

 th
e 

ex
is

tin
g 

m
et

ho
ds

of
 s

el
ec

tio
n,

 th
ei

r 
ef

fe
ct

iv
en

es
s,

an
d 

th
ei

r 
co

st
 (

in
 d

ol
la

rs
 a

nd
in

 te
ns

io
n

am
on

g 
ap

pl
ic

an
ts

) 
? 

W
ha

t i
s 

[s
ho

ul
d 

be
] 

th
e

ex
te

nt
 o

f 
fo

rm
al

 e
du

-
ca

tio
n 

ob
ta

in
ed

 b
y 

th
e

hi
gh

-s
ch

oo
l g

ra
du

at
es

 o
f 

th
e 

hi
gh

es
t

br
ai

n
po

w
er

 (
pe

rh
ap

s 
th

e 
to

p 
20

 p
er

ce
nt

) 
f

30
. D

is
re

ga
rd

in
g 

tu
iti

on
 a

nd
sc

ho
la

rs
hi

p 
di

ff
er

en
tia

ls
, w

ha
t

ot
he

r
m

et
ho

ds
 e

xi
st

 f
or

 c
om

pe
tin

g
fo

r 
st

ud
en

ts
? 

A
dv

er
tis

in
g?

B
on

us
es

?
E

nt
er

ta
in

m
en

t?
 S

ol
ic

ita
tio

n!
A

lu
m

ni
 p

er
su

as
io

n
or

 p
re

ss
ur

e?
 A

nd
ho

w
 m

uc
h

ar
e 

al
l s

ta
nd

ar
ds

 d
is

to
rt

ed
 b

y 
sp

ec
ia

l a
bi

lit
ie

s
su

ch
 a

s 
fo

r-
w

ar
d 

pa
ss

in
g

or
 o

bo
e 

pl
ay

in
g?

31
. I

s 
th

er
e 

a 
te

nd
en

cy
 f

or
pr

es
tig

e 
in

st
itu

tio
ns

, i
nc

lu
di

ng
gr

ad
ua

te
sc

ho
ol

s,
 to

 d
ev

el
op

 p
re

fe
rr

ed
so

ur
ce

s 
fo

r 
st

ud
en

ts
? 

A
re

 th
er

e 
ob

-
se

rv
ab

le
 g

eo
gr

ap
hi

ca
l, 

ra
ci

al
,

re
lig

io
us

 d
is

cr
im

in
at

io
ns

?
32

. T
o 

w
ha

t e
xt

en
t, 

w
he

n,
an

d 
w

hy
 d

o 
st

ud
en

ts
 d

ro
p

ou
t?

 H
ow

m
an

y 
re

tu
rn

 a
ft

er
 a

n.
 in

te
rv

al
? 

-W
ha

t
w

ou
ld

 b
e 

th
e 

sa
vi

ng
 if

 th
e

at
tr

iti
on

 r
at

e
w

er
e 

hi
gh

er
 o

r 
lo

w
er

?
33

. W
ha

t i
s.

 th
e 

po
ss

ib
ili

ty
th

at
 ju

ni
or

-c
ol

le
ge

 g
ra

du
at

es
w

ill
 e

nt
er

4-
ye

ar
 c

ol
le

ge
? 

H
ow

 m
uc

h
do

es
 [

ca
n,

 s
ho

ul
d]

 th
is

 h
ap

pe
n?

34
. H

ow
 e

xt
en

si
ve

 (
an

d
ho

w
 d

es
ir

ab
le

)
ar

e 
tr

an
sf

er
s?

35
. W

ha
t o

rg
an

iz
at

io
na

l r
eq

ui
re

m
en

ts
 a

nd
 c

os
ts

ar
e 

in
vo

lv
ed

 in
 th

e
gi

vi
ng

 o
f 

ad
va

nc
ed

 c
re

di
t o

r 
of

 a
dv

an
ce

d 
st

an
di

ng
 o

r 
of

 a
cc

el
er

at
io

n?
36

. W
ha

t i
s 

th
e 

re
la

tio
ns

hi
p

of
 m

ili
ta

ry
 s

er
vi

ce
 to

 th
e

ed
uc

at
io

na
l

pr
oc

es
s?

 W
ha

t
ca

n 
be

 le
ar

ne
d 

fr
om

 th
e 

G
I 

bi
ll 

ex
pe

ri
en

ce
?

A
ny

in
si

gh
t i

nt
o 

co
lle

ge
ed

uc
at

io
n 

an
d

ag
e,

 m
ar

ita
l s

ta
tu

s,
 a

nd
 e

xp
er

ie
nc

e?
37

. W
ha

t s
ig

ni
fi

ca
nc

e,
 if

an
y,

 d
oe

s 
th

e 
su

m
m

er
 v

ac
at

io
n 

ha
ve

 f
or

st
ud

en
ts

 a
s 

to
 e

co
no

m
ic

co
st

s 
or

 e
ar

ni
ng

s,
 a

nd
 e

xp
er

ie
nc

e!
C

ou
ld

 it
be

 u
til

iz
ed

 to
 g

re
at

er
ad

va
nt

ag
e?

38
. T

o 
w

ha
t e

xt
en

t d
o

co
lle

ge
 s

tu
de

nt
s 

w
or

k
on

 th
e 

si
de

? 
W

ou
ld

it 
be

 p
os

si
bl

e 
to

 s
ub

st
itu

te
em

pl
oy

m
en

t f
or

 s
ch

ol
ar

sh
ip

s
to

 a
 g

re
at

er
ex

te
nt

?
39

. A
re

 th
er

e
an

y 
ob

se
rv

ab
le

 c
on

se
qu

en
ce

s 
w

he
n 

th
e

ed
uc

at
io

na
l

pr
oc

es
s 

is
 d

el
ay

ed
 o

r 
in

te
rr

up
te

d?
W

ha
t a

bo
ut

 in
te

rv
al

s 
be

tw
ee

n
co

lle
ge

 a
nd

 g
ra

du
at

e 
sc

ho
ol

?
_

40
. W

ha
t i

s 
th

e 
ef

fe
ct

of
 e

ar
ly

 m
ar

ri
ag

e
on

 th
e 

st
ud

en
ts

' f
in

an
ci

al
ne

ed
s 

an
d 

fi
na

nc
ia

l r
es

ou
rc

es
? 

O
n 

at
tr

iti
on

 o
f

st
ud

en
ts

 in
 th

e 
co

l-
le

ge
s?

 O
n 

th
e 

ed
uc

at
io

n
of

 h
us

ba
nd

 a
nd

 w
if

e?

t

w
it

00
14

M
N

 M
IN

E
C

O
N

O
M

IC
 R

E
SE

A
R

C
H

 I
N

 H
IG

H
E

R
 E

D
U

C
A

T
IO

N
35

1

41
. T

o 
w

ha
t e

xt
en

t i
s 

th
er

e 
a 

tr
en

d.
 f

or
a 

se
m

es
te

r 
or

 y
ea

r 
ab

ro
ad

 to
be

 in
cl

ud
ed

 f
or

 c
ol

le
ge

 c
re

di
t?

 H
ow

 is
 th

is
 in

cl
us

io
n

or
ga

ni
ze

d?
W

ha
t c

os
ts

 a
re

 in
vo

lv
ed

? 
'W

ha
t a

re
 th

e 
fa

cu
lty

 r
eq

ui
re

m
en

ts
?

'W
ha

t
sc

ho
la

rs
hi

ps
 a

re
 r

eq
ui

re
d?

 I
s 

su
ch

 in
cl

us
io

n 
fe

as
ib

le
on

 a
ny

 c
on

si
de

r-
ab

le
 s

ca
le

?
42

. W
ha

t a
re

 th
e 

ap
pa

re
nt

 tr
en

ds
 in

 th
e 

en
ro

llm
en

t o
f

fo
re

ig
n 

st
u-

de
nt

s 
in

 A
m

er
ic

an
 e

du
ca

tio
na

l i
ns

tit
ut

io
ns

 b
y 

le
ve

l a
nd

ty
pe

 o
f 

in
st

i-
tu

iti
on

? 
'W

ha
t s

pe
ci

al
 b

ur
de

ns
ar

e 
in

vo
lv

ed
? 

H
ow

 m
uc

h 
sp

ec
ia

l
su

pp
or

t i
s 

[s
ho

ul
d 

be
] 

pr
ov

id
ed

 f
or

 th
is

 a
ct

iv
ity

? 
Sh

ou
ld

 it
 b

e
m

or
e

co
nc

en
tr

at
ed

 in
 a

 f
ew

 in
st

itu
tio

ns
? 

C
an

 th
es

e
pr

og
ra

m
s 

be
 e

va
lu

at
ed

?
43

. W
ha

t c
on

tr
ol

s 
th

e 
en

ro
llm

en
t i

n 
gr

ad
ua

te
 a

nd
 p

ro
fe

ss
io

na
l

sc
ho

ol
s?

 C
an

 o
ne

 c
om

pa
re

 th
e 

nu
m

be
r 

w
ho

go
 o

n 
w

ith
 th

e 
nu

m
be

r
w

ho
 m

ig
ht

 m
ee

t e
xi

st
in

g 
st

an
da

rd
s 

ye
t d

o
no

t c
on

tin
ue

? 
H

ow
 is

se
le

ct
io

n 
m

ad
e 

by
 s

tu
de

nt
s?

 H
ow

 is
 th

ei
r 

de
ci

si
on

 a
ff

ec
te

d
by

 tu
iti

on
co

st
s?

 S
ch

ol
ar

sh
ip

s?
 O

pp
or

tu
ni

tie
s 

fo
r 

em
pl

oy
m

en
t?

W
ha

t i
s 

th
e

at
tr

iti
on

 r
at

e 
an

d 
w

hy
? 

Is
 th

er
e

an
y 

ap
pa

re
nt

 c
ha

ng
e 

in
 th

e 
qu

al
ity

of
 a

pp
lic

an
ts

 a
nd

 if
so

 w
hy

? 
D

o 
th

ey
 te

nd
 to

 m
ak

e 
m

ul
tip

le
 a

pp
li-

C
at

io
ns

44
. I

s 
th

er
e 

an
y 

w
ay

 o
f 

ra
tin

g 
gr

ad
ua

te
 a

nd
 p

ro
fe

ss
io

na
l s

ch
oo

ls
on

 a
n 

ob
je

ct
iv

e 
ba

si
s 

ra
th

er
 th

an
 r

el
yi

ng
 o

n 
hi

st
or

ic
al

 p
re

st
ig

e?
 W

ha
t

in
fo

rm
at

io
n 

m
ig

ht
 im

pr
ov

e 
st

ud
en

t c
ho

ic
e?

 I
s 

th
er

e
a 

da
ng

er
 o

f 
to

o
m

uc
h 

co
nc

en
tr

at
io

n 
of

 th
e 

be
tte

r 
st

ud
en

ts
 in

a 
fe

w
 in

st
itu

tio
ns

?

II
I.

 E
du

ca
tio

na
l C

os
ts

45
. H

ow
 a

de
qu

at
e 

ar
e 

pr
es

en
t c

os
t-

ac
co

un
tin

g 
de

fi
ni

tio
ns

 a
nd

m
et

h-
od

s 
fo

r 
ed

uc
at

io
na

l i
ns

tit
ut

io
ns

 in
 te

rm
s 

of
 th

ei
r 

re
le

va
nc

e
fo

r 
m

an
a-

ge
ri

al
 p

ur
po

se
s,

 f
or

 c
om

pa
ra

tiv
e

pu
rp

os
es

, a
nd

 f
or

 s
oc

ia
l e

va
lu

at
io

n?
46

. W
ha

t c
on

tr
ol

s 
al

lo
ca

tio
ns

 o
f 

fu
nd

s 
be

tw
ee

n 
de

pa
rt

m
en

ts
 a

nd
am

on
g 

va
ri

ou
s 

fu
nc

tio
ns

? 
H

ow
 c

an
 c

os
ts

 b
e 

as
ce

rt
ai

ne
d 

w
he

n 
te

ac
he

rs
in

st
ru

ct
 a

t b
ot

h 
un

de
rg

ra
du

at
e 

an
d 

gr
ad

ua
te

 le
ve

ls
?

Is
 th

er
e 

an
y

ba
si

s 
fo

r 
co

m
pa

ra
bi

lit
y?

 W
ha

t v
ar

ia
tio

ns
 in

co
st

 e
xi

st
? 

W
hy

 a
re

hi
gh

-c
os

t a
ct

iv
iti

es
 to

le
ra

te
d?

47
. W

ha
t h

as
 b

ee
n 

th
e 

tr
en

d 
in

 th
e

co
st

 o
f 

ed
uc

at
io

n 
of

 v
ar

io
us

ty
pe

s 
an

d 
at

 v
ar

io
us

 le
ve

ls
 in

 r
ec

en
t y

ea
rs

? 
W

ha
t h

as
 b

ee
n 

th
e 

tr
en

d
in

 p
hy

si
ca

l r
eq

ui
re

m
en

ts
, s

uc
h

as
 f

or
 c

la
ss

ro
om

 s
pa

ce
, l

ab
or

at
or

ie
s,

lib
ra

ry
 b

oo
ks

? 
H

ow
 h

as
 a

dm
in

is
tr

at
iv

e
co

st
 b

eh
av

ed
? 

A
re

 th
er

e
so

m
e 

re
so

ur
ce

s 
w

hi
ch

ar
e 

m
or

e 
fu

lly
 u

til
iz

ed
 th

an
 o

th
er

s?
48

. W
ha

t i
s 

th
e 

re
la

tio
n 

in
 m

ar
gi

na
l t

er
m

s 
be

tw
ee

n
co

st
 a

nd
 to

ta
l

nu
m

be
r 

of
 s

tu
de

nt
s 

fo
r 

va
ri

ou
s 

si
ze

s 
an

d
ty

pe
s 

of
 in

st
itu

tio
ns

? 
W

ha
t

is
 th

e 
re

la
tio

n 
in

 m
ar

gi
na

l t
er

m
s 

be
tw

ee
n 

ac
tu

al
re

so
ur

ce
 r

eq
ui

re
m

en
ts

an
d 

nu
m

be
r 

of
 s

tu
de

nt
s?

49
. W

ha
t i

s 
th

e 
m

in
im

um
 c

os
t o

f
a 

4-
ye

ar
 c

ol
le

ge
 e

du
ca

tio
n.

 a
nd

w
ha

t a
re

 th
e 

ad
de

d 
co

st
s 

re
su

lti
ng

 f
ro

m
 a

dd
iti

on
s,

de
co

ra
tio

ns
, a

nd
11

11
11

1
.a



im
m

uO
JI

II
11

1.

ih
os

on
s.

..4
41

01
11

11
11

11
11

11
11

.1
11

1P
U

-
-

35
2

E
C

O
N

O
M

IC
S 

O
F 

H
IG

H
E

R
 E

D
U

C
A

T
IO

N
,

di
ve

rs
io

ns
? 

W
ha

t i
s 

th
e 

ad
de

d 
co

st
 o

f 
co

m
m

un
ity

 li
vi

ng
 (

do
rm

ito
ri

es
an

d 
ea

tin
g 

ha
lls

) 
f

50
. W

ha
t i

s 
th

e 
co

st
 o

f 
op

er
at

in
g

a 
co

lle
ge

 f
or

 e
ac

h 
of

 th
e 

ac
ad

em
ic

ye
ar

s?
 H

ow
 d

o 
ju

ni
or

-c
ol

le
ge

 c
os

ts
co

m
pa

re
 w

ith
 4

-y
ea

r 
co

lle
ge

 c
os

ts
?

51
. W

ha
t c

an
 b

e 
le

ar
ne

d 
ab

ou
t t

he
 e

co
no

m
ic

s 
of

 c
la

ss
si

ze
?

52
. W

ha
t c

os
ts

 a
re

 in
vo

lv
ed

 in
 a

dm
in

is
te

ri
ng

 "
in

de
pe

nd
en

t s
tu

dy
"?

R
ea

di
ng

 c
ou

rs
es

? 
H

on
or

s 
w

or
k?

 D
oc

to
ra

l t
he

se
s?

53
. W

ha
t a

re
 th

e 
m

at
er

ia
l r

eq
ui

re
m

en
ts

 f
or

 c
ol

le
ge

op
er

at
io

n?
 H

ow
ca

n 
pu

rc
ha

si
ng

 m
et

ho
ds

 b
e 

im
pr

ov
ed

? 
W

ha
t a

bo
ut

 m
et

ho
ds

 o
f 

bu
yi

ng
an

d 
ha

nd
lin

g 
bo

ok
s?

54
. W

ha
t i

s 
th

e 
re

la
tio

ns
hi

p 
be

tw
ee

n 
co

st
 a

nd
 m

ul
tiu

ni
t o

pe
ra

tio
n?

55
. A

re
 th

er
e 

im
pr

ov
ed

 m
et

ho
ds

 o
f

sp
ac

e 
ut

ili
za

tio
n 

an
d 

co
nt

ro
l?

56
. W

ha
t a

re
 [

ca
n 

be
, w

ill
 'b

e]
 th

e 
ef

fe
ct

s
on

 th
e 

co
st

 o
f 

ed
uc

at
io

n
an

d 
on

 f
ac

ul
ty

 r
eq

ui
re

m
en

ts
 o

f 
va

ri
ou

s 
in

no
va

tio
ns

in
 in

st
ru

ct
io

na
l

an
d 

ad
m

in
is

tr
at

iv
e 

te
ch

ni
qu

es
 a

nd
 in

 u
til

iz
at

io
n 

of
ne

w
 m

ed
ia

 o
f

co
m

m
un

ic
at

io
n 

su
ch

 a
s 

te
le

vi
si

on
?

57
. W

ha
t a

re
 th

e 
ec

on
om

ic
 im

pl
ic

at
io

ns
 o

f
a 

ch
an

ge
d 

co
lle

ge
 c

al
-

en
da

r 
? 

O
f 

an
 a

cc
el

er
at

ed
 c

ol
le

ge
co

ur
se

 r
ed

uc
in

g 
th

e 
tim

e 
to

 3
 y

ea
rs

?
T

he
 u

se
 o

f 
re

ad
in

g 
pe

ri
od

s o
n 

or
 o

ff
 c

am
pu

s?
 A

 y
ea

r 
ab

ro
ad

 a
s 

a 
pa

rt
of

 th
e 

fo
rm

al
 e

du
ca

tio
na

l p
ro

ce
ss

?
58

. W
ha

t i
s 

th
e 

ac
tu

al
 e

la
ps

ed
 ti

m
e 

fo
r 

gr
ad

ua
te

 w
or

k?
W

ha
t i

s 
th

e
es

tim
at

ed
 c

os
t o

f
a 

Ph
. D

. a
nd

 o
f 

th
e 

va
ri

ou
s 

pr
of

es
si

on
al

 d
eg

re
es

 to
th

e 
in

di
vi

du
al

? 
T

o 
th

e 
in

st
itu

tio
n?

 T
o 

so
ci

et
y?

59
. C

an
 c

os
ts

 b
e 

re
du

ce
d 

by
 a

dd
iti

on
al

 c
oo

pe
ra

tio
n 

be
tw

ee
n

sc
ho

ol
s

w
ith

in
 a

 u
ni

ve
rs

ity
 a

nd
am

on
g 

un
iv

er
si

tie
s?

IV
. T

ea
ch

er
 S

up
pl

y 
an

d 
Sa

la
ri

es
60

. W
ha

t c
an

 b
e 

sa
id

 a
s 

to
 th

e 
de

ri
ve

d 
de

m
an

d 
fo

r 
te

ac
he

r s
er

vi
ce

s,
in

 te
rm

s 
of

 p
re

di
ct

io
ns

as
 to

 e
nr

ol
lm

en
ts

?
61

. W
ha

t i
n 

fa
ct

 d
oe

s 
a 

fa
cu

lty
 m

em
be

r 
do

? 
W

ha
t i

s 
hi

s
re

al
te

ac
hi

ng
 lo

ad
? 

H
ow

 m
uc

h 
se

rv
ic

e 
do

es
 h

e 
gi

ve
to

 th
e 

pr
of

es
si

on
?

H
ow

 m
uc

h 
tim

e 
is

 d
ev

ot
ed

 to
 p

er
so

na
l s

ch
ol

as
tic

 m
ai

nt
en

an
ce

an
d 

de
-

ve
lo

pm
en

t?
 T

o 
w

ha
t e

xt
en

t
ar

e 
no

nt
ea

ch
in

g 
de

m
an

ds
 m

ad
e 

on
 th

e
fa

cu
lty

 b
y 

th
e 

ed
uc

at
io

na
l i

ns
tit

ut
io

n?
 W

ha
t a

re
 th

e 
no

nc
om

pe
ns

at
ed

de
m

an
ds

 m
ad

e 
by

 th
e 

co
m

m
un

ity
? 

H
ow

 e
qu

ita
bl

y 
an

d 
by

w
ho

m
ar

e 
th

es
e 

cl
ai

m
s 

on
 th

e 
te

ac
he

rs
' t

im
e 

di
st

ri
bu

te
d?

 T
o 

w
ha

t e
xt

en
t

ar
e 

te
ac

he
rs

 r
eq

ui
re

d 
to

 p
er

fo
rm

 ta
sk

s 
th

at
 m

ig
ht

 b
e 

pe
rf

or
m

ed
 b

y
le

ss
 e

xp
en

si
ve

 p
er

so
nn

el
?

62
. W

ha
t f

ac
to

rs
 a

ff
ec

t t
he

 s
up

pl
y 

of
 te

ac
he

rs
sa

la
ri

es
 a

nd
 f

ri
ng

e
be

ne
fi

ts
, d

eg
re

e 
re

qu
ir

em
en

ts
, s

oc
ia

l p
os

iti
on

, a
nd

so
 f

or
th

? 
H

ow
 e

x-
te

ns
iv

e 
is

 th
e 

m
ov

e 
of

 h
ig

h-
sc

ho
ol

 te
ac

he
rs

 in
to

 c
ol

le
ge

 te
ac

hi
ng

?
I

11
11

10
1M

W
--

11
01

11

E
C

O
N

O
M

IC
 R

E
SE

A
R

C
H

 I
N

 H
IG

H
E

R
 E

D
U

C
A

T
IO

N
35

3

63
. T

o 
w

ha
t e

xt
en

t h
av

e 
fa

cu
lti

es
 a

bs
or

be
d 

fo
re

ig
n 

sc
ho

la
rs

, a
nd

at
 w

ha
t l

ev
el

 o
f 

th
e 

co
lle

ge
 c

ou
rs

e 
ha

ve
 th

es
e 

fo
re

ig
n 

sc
ho

la
rs

 b
ee

n
ab

so
rb

ed
 p

er
m

an
en

tly
 o

r 
te

m
po

ra
ri

ly
?

In
 w

hi
ch

 f
ie

ld
s?

 A
t w

ha
t

ra
nk

? 
H

av
e 

an
y 

sp
ec

ia
l c

os
ts

 b
ee

n 
in

vo
lv

ed
 ?

64
. T

o 
w

ha
t e

xt
en

t a
re

 g
ra

du
at

e 
st

ud
en

ts
 e

ng
ag

ed
 in

 te
ac

hi
ng

?
In

 r
es

ea
rc

h?
 A

re
 th

ey
 te

ac
hi

ng
 e

le
m

en
ta

ry
 o

r 
ad

va
nc

ed
 c

om
es

?
W

ith
 h

ow
 m

uc
h 

su
pe

rv
;s

io
n?

 A
t w

ha
t s

ca
le

s 
of

 p
ay

 ?
 H

ow
 d

oe
s 

th
is

af
fe

ct
 th

e 
ov

er
al

l b
ud

ge
t?

 D
oe

s 
it 

de
la

y 
th

e 
gr

ad
ua

te
 w

or
k 

of
 th

e
te

ac
hi

ng
 f

el
lo

w
?

65
. W

he
re

 d
o 

gr
ad

ua
te

 s
tu

de
nt

s 
fi

na
lly

 g
o 

an
d 

w
hy

 ?
66

. W
ha

t h
as

 b
ee

n 
th

e 
hi

st
or

ic
al

 r
ec

or
d 

of
 te

ac
he

r 
sa

la
ri

es
, w

ith
ap

pr
op

ri
at

e 
al

lo
w

an
ce

s 
fo

r 
fr

in
ge

 b
en

ef
its

, c
on

di
tio

ns
 o

f 
w

or
k 

(i
nc

lu
d-

in
g 

av
ai

la
bi

lit
y 

of
 o

ut
si

de
 e

m
pl

oy
m

en
t)

, a
nd

 th
e 

ag
e 

an
d 

qu
al

if
ic

at
io

ns
of

 th
e 

te
ac

he
r?

67
. H

ow
 a

de
qu

at
e 

ar
e 

re
tir

em
en

t a
rr

an
ge

m
en

ts
 f

or
 f

ac
ul

ty
 a

nd
 f

or
ot

he
r 

em
pl

oy
ee

s?
68

. T
o 

w
ha

t e
xt

en
t d

o 
te

ac
he

rs
 e

ar
n 

ad
di

tio
na

l i
nc

om
e 

th
ro

ug
h

ot
he

r 
em

pl
oy

m
en

t?
 H

ow
 d

o 
in

st
itu

tio
ns

 s
af

eg
ua

rd
 e

ff
ec

tiv
e 

in
st

ru
c-

tio
n?

 H
ow

 m
uc

h 
va

ri
at

io
n 

is
 th

er
e 

in
 th

ei
r 

pr
oc

ed
ur

es
 o

n 
ou

ts
id

e 
em

-
pl

oy
m

en
t a

nd
 w

hy
?

69
. H

ow
 a

re
 f

ac
ul

ty
 a

dm
in

is
tr

at
iv

e 
po

si
tio

ns
 h

an
dl

ed
, s

uc
h 

as
 th

at
of

 h
ea

d 
of

 a
 d

ep
ar

tm
en

t?
 I

s 
ex

tr
a 

co
m

pe
ns

at
io

n 
gr

an
te

d?
 R

ed
uc

ed
te

ac
hi

ng
 lo

ad
? 

W
ha

t s
ho

ul
d 

be
 th

e 
di

vi
si

on
 o

f 
la

bo
r 

be
tw

ee
n 

fa
cu

lty
an

d 
ad

m
in

is
tr

at
io

n?
70

. W
ha

t w
ou

ld
 b

e 
in

vo
lv

ed
 in

 m
or

e 
"r

ef
re

sh
er

" 
or

 d
ev

el
op

m
en

ta
l

ac
tiv

ity
 f

or
 te

ac
he

rs
? 

H
ow

 c
os

tly
, h

ow
 n

ec
es

sa
ry

, a
nd

 h
ow

 v
al

ua
bl

e
ar

e 
sa

bb
at

ic
al

 le
av

es
?

71
. W

ha
t a

re
 th

e 
tr

en
ds

 a
s 

to
 le

av
es

 o
f 

ab
se

nc
e?

 H
ow

 im
po

rt
an

t a
re

fe
llo

w
sh

ip
s 

an
d 

gr
an

ts
 f

or
 te

m
po

ra
ry

 a
bs

en
ce

 f
ro

m
 th

e 
ca

m
pu

s 
as

 a
fa

ct
or

 in
 r

ed
uc

in
g 

th
e 

su
pp

ly
 o

f 
te

ac
he

rs
 o

n 
du

ty
?

72
. T

o 
w

ha
t e

xt
en

t i
s 

fa
cu

lty
 h

ou
si

ng
 p

ro
vi

de
d?

 H
ow

 a
re

 h
ou

si
ng

pr
ov

is
io

ns
 a

dm
in

is
te

re
d 

? 
W

ha
t i

s 
th

ei
r 

ec
on

om
ic

 r
ol

e?
73

. W
ha

t s
al

ar
y 

di
ff

er
en

tia
ls

 a
re

 [
sh

ou
ld

 b
e]

 f
ou

nd
 w

ith
in

 in
-

st
itu

tio
ns

, a
nd

 a
m

on
g 

in
st

itu
tio

ns
? 

B
y 

su
bj

ec
t a

re
a?

 B
y 

ch
ar

ac
te

r
of

 p
re

pa
ra

tio
n?

 B
y 

se
ni

or
ity

? 
B

y 
ty

pe
, c

ha
ra

ct
er

, a
nd

 lo
ca

tio
n

of
th

e 
in

st
itu

tio
n?

 W
ha

t w
ou

ld
 b

e 
th

e 
re

su
lt 

of
 s

ub
st

an
tia

l i
nc

re
as

es
in

th
e 

to
p 

sa
la

ri
es

?
74

. T
o 

w
ha

t e
xt

en
t d

o 
ci

vi
l s

er
vi

ce
 r

eq
ui

re
m

en
ts

 r
ea

ch
 in

to
 p

ub
lic

co
lle

ge
s 

an
d 

un
iv

er
si

tie
s?

75
. W

ha
t c

os
ts

 w
ou

ld
 b

e 
in

vo
lv

ed
 in

 e
xp

an
di

ng
 th

e 
su

pp
ly

of
te

ac
he

rs
 f

or
 ju

ni
or

 c
ol

le
ge

s 
?

ay
-



35
4

E
C

O
N

O
M

IC
S 

O
F 

H
IG

T
M

R
 E

D
U

C
A

T
IO

N

76
. W

ha
t i

s 
th

e 
na

tu
re

 o
f 

th
e

la
bo

r 
m

ar
ke

t f
or

 te
ac

he
rs

?
C

an
 it

 b
e

im
pr

ov
ed

? 
Is

 th
er

e 
en

ou
gh

,
to

o 
m

uc
h,

 o
r 

to
o 

lit
tle

m
ob

ili
ty

 a
nd

tu
rn

ov
er

77
. T

o 
w

ha
t d

eg
re

e 
do

es
ac

ad
em

ic
 te

nu
re

 p
re

ve
nt

 th
e

m
an

ag
em

en
t

of
 a

n 
ed

uc
at

io
na

l i
ns

tit
ut

io
n

fr
om

 b
eh

av
in

g 
lik

e
a 

ra
tio

na
l e

m
pl

oy
er

,
re

m
ov

in
g 

"e
xp

en
si

ve
" o

r 
in

co
m

pe
te

nt
 e

m
pl

oy
ee

s?
78

. T
o 

w
ha

t e
xt

en
t

do
 m

at
ur

e 
in

di
vi

du
al

s
ot

he
rw

is
e 

em
pl

oy
ed

sh
if

t t
o 

th
e 

ac
ad

em
ic

w
or

ld
, a

nd
 v

ic
e 

ve
rs

a?
W

ha
t f

ie
ld

s 
ha

ve
 th

e
m

os
t m

ob
ili

ty
?

C
ou

ld
 n

ot
 m

or
e

w
om

en
 o

ve
r 

40
 b

e 
at

tr
ac

te
d 

ba
ck

to
 te

ac
hi

ng
 o

r 
re

se
ar

ch
?

V
. F

in
an

ci
ng

79
. W

ha
t

ar
e 

th
e 

tr
en

ds
 in

 th
e 

so
ur

ce
s 

of
 f

in
an

ci
ng

of
 p

ri
va

te
ly

an
d 

of
 p

ub
lic

ly
 s

up
po

rt
ed

in
st

itu
tio

ns
, i

nc
lu

di
ng

 tu
iti

on
as

 s
ou

rc
e?

80
. A

re
 a

ny
 c

on
si

de
ra

bl
e

nu
m

be
r 

of
 p

ri
va

te
 in

st
itu

tio
ns

un
de

r
se

ve
re

 f
in

an
ci

al
 s

tr
ai

n?
 W

ha
t i

s
th

e 
de

at
h 

ra
te

 o
f 

pr
iv

at
e

in
st

itu
-

tio
ns

? 
Is

 th
e 

pr
ob

le
m

ca
us

ed
 b

y 
co

m
pe

tin
g 

lo
w

-t
ui

tio
n

pu
bl

ic
 in

st
i-

tu
tio

ns
?

Is
 th

er
e 

si
m

ila
r p

re
ss

ur
e 

on
 ju

ni
or

 c
ol

le
ge

s?
 O

n 
gr

ad
ua

te
sc

ho
ol

s?

81
. W

ha
t i

s 
th

e 
ec

on
om

ic
ef

fe
ct

 o
f 

ch
ur

ch
 s

po
ns

or
sh

ip
?

O
n 

co
n -

tr
ib

ut
io

ns
? 

O
n 

fa
cu

lty
re

cr
ui

tm
en

t?
 A

re
 s

pe
ci

al
co

st
s 

in
vo

lv
ed

?
82

. W
ha

t i
s 

th
e 

ac
tu

al
 b

ur
de

n
on

 th
e 

ta
xp

ay
er

s 
of

 p
ub

lic
 e

du
ca

tio
na

l
in

st
itu

tio
ns

? 
O

f 
pr

iv
at

e
in

st
itu

tio
ns

 v
ia

 ta
x 

ex
em

pt
io

n
of

 g
if

ts
?

83
. W

ha
t i

s 
lik

el
y

to
 b

e 
th

e 
fu

tu
re

 tr
en

d 
of

 p
ri

va
te

gi
ft

s?
 H

ow
is

 th
is

 r
el

at
ed

 to
 in

co
m

e
le

ve
ls

? 
T

o 
ta

x 
le

ve
ls

?
W

ha
t e

co
no

m
ic

co
ns

id
er

at
io

ns
 e

nt
er

 in
to

 g
if

ts
fr

om
 in

di
vi

du
al

s,
co

rp
or

at
io

ns
, a

nd
ph

ila
nt

hr
op

ic
 b

od
ie

s 
to

 p
ri

va
te

in
st

itu
tio

ns
 a

nd
 to

 p
ub

lic
in

st
itu

tio
ns

?
84

. W
ha

t i
s 

th
e 

re
co

rd
of

 a
lu

m
ni

 c
on

tr
ib

ut
io

ns
?

H
ow

 d
o 

th
ey

va
ry

 b
y 

ag
e 

of
 d

on
or

 a
nd

 b
y 

ty
pe

 o
f 

in
st

itu
tio

n?
D

o 
th

ey
 b

ea
r

an
y

re
la

tio
n 

to
 c

ap
ac

ity
 to

 p
ay

?
T

o 
w

ha
t e

xt
en

t d
o 

al
um

ni
co

nt
ri

bu
tio

ns
re

pr
es

en
t t

he
 e

qu
iv

al
en

t o
f a

 d
el

ay
ed

 p
ay

m
en

t?
85

. H
ow

 a
re

 e
du

ca
tio

na
l

en
do

w
m

en
ts

 a
dm

in
is

te
re

d?
W

ha
t e

co
-

no
m

ic
 p

ri
nc

ip
le

s 
sh

ou
ld

 b
e

ap
pl

ie
d?

86
. T

o 
w

ha
t e

xt
en

t
ar

e 
St

at
e 

an
d 

lo
ca

l g
ov

er
nm

en
ts

 in
a 

po
si

tio
n

an
d 

w
ill

in
g 

to
 f

in
an

ce
ed

uc
at

io
na

l e
xp

an
si

on
at

 th
e 

ju
ni

or
-c

ol
le

ge
or

th
e 

4-
ye

ar
 c

ol
le

ge
 le

ve
l?

A
t t

he
 g

ra
du

at
e 

an
d

pr
of

es
si

on
al

-s
ch

oo
l

le
ve

l?
 H

ow
 w

ou
ld

 th
e

si
tu

at
io

n 
be

 c
ha

ng
ed

 b
y

va
ri

ou
s 

Fe
de

ra
l p

ro
-

gr
am

s 
of

 g
ua

ra
nt

y,
 c

re
di

t,
or

 g
ra

nt
?

87
. H

ow
 m

uc
h 

in
co

m
e 

is
th

e 
re

su
lt 

of
 u

si
ng

 f
ac

ili
tie

s
fo

r 
no

ne
du

-
ca

tio
na

l
pu

rp
os

es
 (

ca
m

pu
s 

fo
r 

su
m

m
er

 c
on

fe
re

nc
es

,
an

d 
so

 f
or

th
) 

f
88

. W
ha

t h
as

 b
ee

n 
th

e
ex

pe
ri

en
ce

ad
va

nt
ag

es
an

d 
di

sa
dv

an
ta

ge
s-
-

of
 F

ed
er

al
pr

og
ra

m
s 

re
la

tin
g 

to
 e

du
ca

tio
n?

 W
ha

t
ha

s 
be

en
 th

e

w

E
C

O
N

O
M

IC
 R

E
SE

A
R

C
H

 I
N

 H
IG

H
E

R
 E

D
U

C
A

T
IO

N
35

5

ex
pe

ri
en

ce
 in

 la
nd

-g
ra

nt
 c

ol
le

ge
s?

 I
n 

G
ov

er
nm

en
t

co
nt

ra
ct

s?
 I

n
th

e 
R

es
er

ve
 O

ff
ic

er
s'

 T
ra

in
in

g 
C

or
ps

? 
W

ha
t b

as
es

m
ig

ht
 b

e 
us

ed
 f

or
al

lo
ca

tin
g 

Fe
de

ra
l a

id
 to

 h
ig

he
r 

ed
uc

at
io

n?
 T

o
w

ha
t, 

ex
te

nt
 a

nd
 o

n
w

ha
t b

as
is

 s
ho

ul
d 

pu
bl

ic
 f

un
ds

 b
e 

av
ai

la
bl

e
to

 p
ri

va
te

 c
ol

le
ge

s?
89

. O
n 

th
e 

ba
si

s 
of

 e
st

im
at

ed
 f

ut
ur

e 
en

ro
llm

en
ts

, w
ha

t p
la

nt
 c

on
-

st
ru

ct
io

n 
-w

ill
 b

e 
re

qu
ir

ed
 in

 th
e 

fu
tu

re
? 

W
ha

t
co

st
s 

ar
e 

in
vo

lv
ed

,
br

ok
en

 d
ow

n 
in

to
 p

ub
lic

 a
nd

 p
ri

va
te

, g
eo

gr
ap

hi
ca

l l
oc

at
io

n,
 a

nd
 t3

 p
e

of
 f

ac
ili

ty
?

90
. W

ith
 p

ar
tic

ul
ar

 r
ef

er
en

ce
 to

 c
ap

ita
l r

eq
ui

re
m

en
ts

, w
ha

t m
et

h-
od

s 
of

 -
fi

na
nc

in
g,

 in
cl

ud
in

g 
ta

x
so

ur
ce

s,
 s

ho
ul

d 
be

 u
se

d 
fo

r 
pu

bl
ic

sc
ho

ol
s 

an
d 

pu
bl

ic
 c

ol
le

ge
s?

 W
ha

t h
as

 b
ee

n 
th

e 
fi

na
nc

ia
l e

xp
er

ie
nc

e
w

ith
 d

or
m

ito
ry

 a
nd

 o
th

er
 f

in
an

ci
ng

up
 to

 th
e 

pr
es

en
t?

 W
he

n 
an

d
fo

r 
w

ha
t p

ur
po

se
s 

do
 [

ca
n,

 s
ho

ul
d]

 v
ar

io
us

ty
pe

s 
of

 in
st

itu
tio

ns
 o

f
hi

gh
er

 le
ar

ni
ng

 e
ng

ag
e 

in
 b

or
ro

w
in

g?
91

. W
ha

t f
or

m
s 

of
 a

id
 f

ro
m

 f
ou

nd
at

io
ns

ap
pe

ar
 to

 h
av

e 
ha

d 
th

e
gr

ea
te

st
 im

pa
ct

 u
po

n 
ed

uc
at

io
na

l i
ns

tit
ut

io
ns

?
C

an
 d

ir
ec

te
d 

ai
d 

in
fa

ct
 b

e 
pr

ev
en

te
d 

fr
om

 s
pr

ea
di

ng
 th

ro
ug

h 
th

e 
bu

dg
et

?

V
I.

 E
va

lu
at

io
n

92
. A

re
 th

er
e 

cr
ite

ri
a 

an
d 

m
ea

su
re

m
en

ts
 o

f 
th

e 
hi

st
or

ic
al

 d
ev

el
op

-
m

en
t o

f 
ed

uc
at

io
n 

w
hi

ch
 m

ig
ht

 in
di

ca
te

 it
s 

re
la

tio
n 

to
 A

m
er

ic
an

so
ci

et
y?

 W
ha

t s
ee

m
 to

 b
e 

th
e 

fo
rc

es
 th

at
 c

on
tr

ol
le

d 
th

e
de

ve
lo

pm
en

t
of

 e
du

ca
tio

n?
 H

as
 e

du
ca

tio
n 

ad
ap

te
d 

its
el

f 
sp

ee
di

ly
to

 c
ha

ng
in

g
ne

ed
s?

 I
n 

tu
rn

, w
ha

t w
as

 it
s 

im
pa

ct
?

93
. I

s 
it 

po
ss

ib
le

 to
 b

re
ak

 d
ow

n 
th

e 
"p

ro
du

ct
" 

in
to

 s
uc

h 
el

em
en

ts
tr

in
ity

 f
or

 c
iti

ze
ns

hi
p,

 g
en

er
al

 to
ol

s 
fo

r 
liv

in
g,

 a
nd

 s
pe

ci
al

iz
ed

to
ol

s,
 a

nd
 th

en
 m

ea
su

re
 th

e 
al

lo
ca

tio
n 

of
re

so
ur

ce
s 

to
 e

ac
h 

pu
rp

os
e?

94
. W

ha
t p

ar
t h

av
e 

in
st

itu
tio

ns
 o

f 
hi

gh
er

 e
du

ca
tio

n 
pl

ay
ed

as
 p

oo
ls

of
 s

ki
lle

d 
m

an
po

w
er

 a
nd

 r
es

ea
rc

h
re

so
ur

ce
s 

in
 ti

m
e 

of
 n

at
io

na
l

em
er

ge
nc

y?

95
. W

ha
t r

es
ou

rc
es

 d
o 

ed
uc

at
io

na
l i

ns
tit

ut
io

ns
 d

ev
ot

e 
to

 th
e 

ad
-

va
nc

em
en

t o
f 

Im
ow

le
dg

e?
 W

ha
t i

s 
[o

ug
ht

 to
 b

e]
 th

ei
r 

fu
tu

re
 r

ol
e

in
 v

ie
w

 o
f 

th
e 

ex
pa

ns
io

n 
of

 in
du

st
ri

al
 a

nd
 g

ov
er

nm
en

ta
l r

es
ea

rc
h

an
d 

de
ve

lo
pm

en
t p

ro
gr

am
s?

96
. W

ha
t i

s 
th

e 
co

st
, o

r 
th

e 
be

ne
fi

t, 
in

vo
lv

ed
 in

 k
ee

pi
ng

yo
un

g
pe

op
le

 o
ff

 th
e 

la
bo

r 
m

ar
ke

t?
97

. W
ha

t p
ar

t c
an

 e
du

ca
tio

n 
[e

du
ca

tio
na

l i
ns

tit
ut

io
ns

, e
du

ca
tio

na
l

re
so

ur
ce

s]
 p

la
y 

in
 th

e 
de

ve
lo

pm
en

t o
f 

le
ss

 d
ev

el
op

ed
 c

ou
nt

ri
es

 ?
 H

ow
ca

n 
th

is
 a

ct
iv

ity
 b

es
t b

e 
or

ga
ni

ze
d?

 W
ha

t a
re

 th
e 

ch
ie

f 
co

st
s 

in
-

vo
lv

ed
? 

H
ow

 m
uc

h 
pr

io
ri

ty
 s

ho
ul

d 
it 

be
 g

iv
en

as
 c

om
pa

re
d 

w
ith

ot
he

r 
de

m
an

ds
?

98
. W

ha
t i

s 
th

e 
le

ve
l o

f 
ed

uc
at

io
na

l i
np

ut
 a

nd
 o

ut
pu

t b
y 

St
at

es
(w

ith
 p

ar
tic

ul
ar

 r
ef

er
en

ce
 to

 p
os

si
bl

e 
cr

ite
ri

a 
fo

r 
Fe

de
ra

l c
on

tr
ib

u-



35
6

E
C

O
N

O
M

IC
S 

O
F 

H
IG

H
E

R
 E

D
U

C
A

T
IO

N

do
ns

)
C

an
 s

pe
ci

fi
c 

be
ne

fi
ts

 a
nd

 r
es

ul
ts

be
 a

ttr
ib

ut
ed

 to
 p

ub
lic

ly
su

pp
or

te
d 

in
st

itu
tio

ns
? 

W
ha

t i
s 

th
e

re
la

tio
n,

 if
 a

ny
, b

et
w

ee
n 

th
e

le
ve

l o
f 

ed
uc

at
io

n 
in

 th
e 

St
at

e 
an

d
th

e 
le

ve
l o

f 
pr

od
uc

tiv
ity

 a
nd

 o
f

in
co

m
es

? 
O

f 
ou

tm
ig

ra
tio

n
or

 im
m

ig
ra

tio
n?

99
. W

ha
t i

s 
th

e 
re

la
tio

ns
hi

p 
be

tw
ee

n
th

e 
de

gr
ee

 o
f 

ed
uc

at
io

n 
an

d
th

e 
le

ve
l o

f 
pe

rs
on

al
 in

co
m

e?
(T

hi
s 

no
t o

nl
y 

in
vo

lv
es

 th
e 

es
tim

a-
tio

n 
of

 p
re

se
nt

 w
or

th
 o

f 
va

ri
ou

s
le

ve
ls

 a
nd

 ty
pe

s 
of

 e
du

ca
tio

n,
 b

ut
al

so
 th

e 
de

ve
lo

pm
en

t o
f

a 
m

et
ho

d 
of

 im
pu

ta
tio

n 
to

 e
du

ca
tio

n 
w

he
n

co
rr

ec
te

d 
fo

r 
di

ff
er

en
t i

ni
tia

l e
nd

ow
m

en
ts

an
d 

ec
on

om
ic

 a
nd

 s
oc

ia
l

ad
va

nt
ag

es
.)

10
0.

 W
ha

t i
s 

th
e 

re
la

tio
ns

hi
p 

be
tw

ee
n

ed
uc

at
io

n 
an

d 
ot

he
r

m
ea

s-
ur

es
 o

f 
pe

rs
on

al
 a

ch
ie

ve
m

en
t?

(H
er

e 
al

so
 "

va
lu

e 
ad

de
d"

co
nc

ep
ts

m
us

t b
e 

de
ve

lo
pe

d 
al

on
g 

w
ith

 m
et

ho
ds

 o
f m

ea
su

re
m

en
t.)

10
1.

 W
ha

t i
s 

th
e 

pr
es

en
t a

m
ou

nt
 a

nd
pr

od
uc

tiv
ity

 o
f 

re
so

ur
ce

s
no

w
 b

ei
ng

 s
pe

nt
 in

 s
tu

dy
in

g 
pr

ob
le

m
s 

of
 e

du
ca

tio
n?

 A
nd

ho
w

 c
an

a 
gr

ea
te

r 
nu

m
be

r 
of

 .c
om

pe
te

nt
 s

ch
ol

ar
s 

be
 in

du
ce

d
to

 a
pp

ly
 th

ei
r

sk
ill

s 
an

d 
te

ch
ni

qu
es

 to
.a

ns
w

er
in

g
so

m
e 

of
 th

e 
ab

ov
e 

qu
es

tio
ns

an
d

ra
is

in
g 

ot
he

rs
?

Pe
rh

ap
s 

th
e 

la
st

 q
ue

st
io

n 
sh

ou
ld

 b
e 

th
e

fi
rs

t.

J



Student Proposals:

Do J. DeVoretz
Peter A. Lundt
John Melder
M. J. Oatey
Marjorie Puts
J. A. Wilson



''"OrT!""Y"'I-C4' \TI1.\; I':V

Don J. DeVoretx
,,conomics 96
April 3, 1066

Invest..ent in ed.ucmtion as. any other ilrctluctive eNpenditure
reooires a rationale ior efficient allocation oR ex2enditures to
produce a Naxirr increient in out2ut. J.r.sently, two -r` in tech-
nivues rAte ox' return nIalysis and :nanpower Ilanning have been
F sed to ..,:a:dr!ize gains i're-1 educntional exoriedturcs. Yo propo-
nents of either tochnir-ue there are seen advantags as well as
disadvantages to Loth arr)roaches.

It wil' no be the pur;mse of tilis oaper to exLol or criti-
cize either ap,Yroach in nreat detail. Tlather general remarks will
be -,ede to describe the theor. tient underpinnings with the object
of illustrating the need for a linear nrop.a;nming an' roach in a
less deve'o-vel countr.p.

The rate of return anlroach essentially assesses the rated
interest necessary to enuetc costs tithex7)ect4:d future earnillgs4
The 12,!D1 icit assuol-)tions of this .cthod are any a Maur has
pointed out.1 The inortant assu ,tions though in relation to
al)plication in a low iocomc economy are the infinite elasticity
of substitution a ong factor in guts, education as general educa-
tion and nositivc' stndf7nt response to vcono-ic incentives.

.In e less'd6vololed economy' none of these assuAptions are
fulfillee. 1Fgltor inputs, especially teachers pre not eomi-ped
to shift readily fro one t. )e of teaching to another. Also, the
great de-and for skills and early specialization often force for-
mal training to cnd general education ez.rly in the student's.
career. 'Jost iportant though is the lack of student response
to eceno.i.ic incentives. A 17hili7pt,e case study undertaken by
this author shored a wide divergence between private action and
social needs. The econo,:ic reirnrn for 0/44 certain skills was
high but stud*:nts ref mined from training for these fields because
of consumptior reasons; i.e. prestige. This exa7ae is undoubt-
ably repeated in "lany other low income economies.

This wide divergence from assurIptions undyrlyinp the rate
of return ap.)roach fol:Tos povern-ent action in lieu of inadequate
-Iftrket mechanisms to .,f9.ximize social returns. This necessity for
T.,nblic Action hoc onles even 'gore evident when ne add the uncompet-
itive and cliseou!_librium conditions of less devcloped labor ..lar-
kets our list !)rokon assw tions. Subsidies and other forms

1.. ".Blaug, "Private.De-rland for Extra Education", LcoDomica feb.



(2)

of governe,ent policy can Le imple.a(nted to correct for these
feetures and to maxiooize social returns.

Uowever, it is one of C.o purposes of this paper to illus
trete the comolexity of iopleeenting public policy given the cri
terioldpf the rte of return aperoach. If student reelonse is
lacking and government action is reeuired how can government oper
ationally determine the number of x skills and years of schooling
reeuired to equalize votes of return among educational levels and
between education and other froms of investment? To say that x
dollars spent on elementary education will enualize its return
with respect to college expenditures is beyond calculation.
Changes in marginal returns and marginal costs svnuld have to be
calculated for each stvolent each level of education in each
time period and then marginal adjustments de. This is a Hercu
lean task. kor these reasons it would seem fruitful to search
for an alternative method.

The olanpewer nlenning technique is designed to meet the op
erational z'eeuireoents of a less develoeed economy. Given an
overel growth nlan with iotersectoral growth -carp is skill re
vuire-lents and educational investments can be deter fined. There
is one basic operational weakness to this aonroach. If any of
the industrial grewtb rates are inaccurately forecasted or the
production function changes, the pro!ected skill and educational
reeuirsents can be far off. Unfortunetely, bad forecasts are
al ost certain in a low income econo:'ty where statistics are poor
and unanticipated structural changes are Tlany.

A limear ere:preening ttchnieue offers a tentative solution
to the operational problems involved in the rate of return and
manpower planning anoroaches. Vntike the rate of return approich
the linear 2ropral,rsing technieue does not reouire endless discrete
estimeotions of marsinel returns. Given the in Buts and the cost
constraint the rope' misture of all tyees of education, e.g.
primary, secondary, vocational, etc. can be determined so that
future earnings will be maximized. The linear progra "'.'ing tech
nieue could also doterreine the least cost ettlod of educating
certain skillo mannower projections were made. Uowever, since
projections are assuoed unreliable this latter aspect of the
linear profTrarnoing technieue till be ignored.

With tMs brief lee for the linear ororrareling aporoach
a return to the nroceted outline of this study will resume. A
case study of two los income countries will be : ade to suggest
the feasibility of the linen' .programing technique. It is en
visioned that life time earnings by level of education and oc
cupations ..ill be needed plus a detailed knowledge of the supply
inputs.. This will allow the foremlation of the nroblem as such:

(l) objective function, i.e. what to maximize

ss 44/ atrf Ept zee ;tle 3.7

per twt' Uokte 0+ 6w pfoceds



(2) technology !nEc'orix;

.1. tit ,b

.10 stO t

(3)

L .p rot s
ctiS zr fiallr itc " It 4'1' aitAilkitt

() constraints;

1

ba.i Xi .4- a r . *0. + h21,t Xr4 04:Cad41wr.

`Jow the nrehlem si-ply reducvs to choosing the ;)roper level ofactivity of each process variaUle ('U) so that the objective
ftnc-t,ion will, rec.ch an ontimw within the constraints.

The obvious sto-bling block in this -ethod will be the availability of input data which formulates the technology matrix.kor 'f ;is reason "exico and p. rhaps the 7"hilippines will be usedsince the renuired data see to be available. Alsot in the lattercas a co parison bctween the prescriptions of the rate of returnanalysis and the linen:: progra--ing results will be attempted,

An over of the entire proposed paper -lay be better seenthrough this outline:

I. Three Alternative Approaches to Investigate LducationalInvestr.ent
A. Rate of ret'Irn Technique; a description of the avroachand its strengths and weaknesses will be reviewed
13. "annower Planning Technique; a similar description asin A.
C. Linear I'ror-.ra.wring Tochnioue: the basic rationale for

preferrinfr this method over the other two apnrosches.
11. Descrintion of the Unear Propral ming Technique

A. kormulaion of Various Objective Functions



(4)

no Developinp: the Technology ''atria
C. Definition of the Constraints

III. Anplication to "exico and the Philippines
A. Presentation of Oblective lunctions, Constraints, and

"atrix.
B. Description of Resuits in Terms of kixpenditures on

Various Lfvels of Education*
C. Comparison of "vte of neturn results and Unear

Progra.1-in:!: (ionclusions.
IV. SwImary, iuggestions, etc.

A. Su7mary of the Results in Both Case Gountries
D. Possible Avenues of lurtber research

NB. At the present time I am engaged in reading Spivey's Linear
Prot:framing and Dorfman Samuelson and Sri low's Linear Pro
memilla and EconomjA Araltaka for background* am also
investigating sources of data for "exico and the Philippines,
which include:

(1) Randall, Laura, The Proer.ss oi Leononic Develwrient
in "exico.

r3)

) Sanchez, G. exico, A Revolution 1 .uoation0
Booth, C.C. "exico's absual We Soeil&E.

(4) Johnson, ".C. Edue:tion in "exico.
Kneller, G.1. The Educatron of the It..xican Nation.

6) Central r,ank of thrTNITT5ipanes7NUMMTIMTetin
Mg

(7) T6c;dsteFli, ". Pace and rattern of plconomic
Crowih.

(8) Buraau of Census The ghilimina Statistical §:lax=
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Vathin the flows for a given base year, Loor Atter assumes a
conotant-coefficient produotton fUnotion and calculates input co.
efficients for all industrion. If for exasrple, aae .adlilan dollars
worth of output of industry X used $100,000 worth of industry Toe output
as inixt in the base year, two million dollars north of irAdustry X's
output mold require $200,000 of istaistry re output so input. (liven
the coeincitmtgl ono can calculate the requirements throughout the
eoenostr for invif (Oxen change in output.

rising tda tablet, Loontief oomputed the direot and indirect
capital a.ncl labor recluirerzants per million dollars worth of output

t110170 larl'astrion whose products are traded on the international
rear:mt. The direct rmaireusento, i.e. thz capital and libor requiresonts
for a rtillin dollaro worth of output in an industry* t-ere computed
frons the 200 x 200 tablo. The Great requirateuts, i.o. the ',Nevem
izonts of tho output of other industrios 14441 the intiustaT in question
uses c.s input*, were cc,Pgiaut-Pid from a consolidated 5 x 0 table.

thos.7 oar:3a and labor roquircrouts, lizontflof cm:tined
the relettve capital and labnr proportions of one million donurs
worth of katerionn erports as iwort-scompotiog ontvato Since Leontief
did not ha\Tz! data on the factor proportions of that fOreip output
which oomposzis tho actual tiniUd Mates it3porte ho sae obliged to
aowipare the carnal and labor requiretrents e: ono million dollars
worth of Atwaleprx ex,,puts with the capitel and labor raloirenents of
rue rillion donaro 'north of American prodeoed importmovtapating output*
Importmcompating induatrien are defined as 'theca indactries VA& have

a substantial outisai:. a the Mated States, but oompate s.sith like

cortmocAtiea 11,tported into the United Stateo



Non.rcsorapeting importso those imports for iditch there is no conipetitive

American. prod-tug:lone =eh an coffee, tea and jute, aro excluded* .

Leo vtier 6,...camines a rAtuat4on when the United States reduced its

oxygvte ar4 imorti try- cate million dollars. The capital and labor re-

quirwaents to increase istportescompetIng productions() 10e., roplaattge

arc compared mita the oapiP:Al and lator releasod in the ei,.6cport motor*

Eon-competing iyvorto aro held constant; only coispetIng imports aro

P-SIEIngld tia obanpe

Leout.i_efla etwirica.1, 811,14.prle indicates that relatlaYelty rora labor

and loss capltal, are roquirad to produce one zillion dollars worth of

.Statos aorta tban to proekoo one million do17..ars worth. og

wiportmcosvol4rag -izedttotion in 19117.

Ms wog ld. vaggest that the United rceates speciaites in labor

intrinelso goolith The only (nrp3artation ttelch liaontio2 aims got*

is teat one staniyear c a viONan labor cotibined wills a given gnantity

of capital must be three time wore °Melo)* ttimia Coreigt later* He

adds that the LiallOZ pro:Mat-bay o rAoan labor orot ate due to

the larser amount, of cal4.tel pas' workor irs the Ultito d Statose

ambotitution o cArrilini ror tutor MAD FX1titatao in ths niitred Stssteso

't %mild also bf5 profitable) in oomeaponding industries abroad* The

porgalaity e oottallogical ottbstistviticn ie availablo to the itols

vorld*

3



The controversy nurrounding the elizentief Paradox* mitoses

sev,faral interocting questiono. Not the /east of which le the need to

exploz..e the aotval Cactor proportion..0 of es rte and import° in more

detail than tlat of ceisple oaritalvaebor ratios. Am revieicm in the

presort theory of ire,:rownatlonal trado ri11o of necessity0 havo to be

basod on quaratitativo data.

A quatititative evaluation of the quality of labor would be a

di:Omit° MeB of ligorednx the available data» ?or it ueettis oloar

that all labor in not equal en ttte Walt of pkysioal in t, wen

the eaffarcnt arlounta of capital cr:riblved i&tth it are mow:Imbed for.

additiono then) myuld coma to be 1 indication that labor in

the export indastrlov is of a higher skill lovel than labor in import..
3

corp3ang Itrwriso ctudyn for exaxploo ha'; &min that wage

rate,3 in export 22gUritiViria aro Egstarattioarly higher than in .1,sperto

conpeating induntrios. IV own reaaarch has also inaaatod that =pert

seater labor is eierd,ficanny bettor aducatelo iso.e coatainra mere

/awn capital, than Laportowcorpeting in4ustrioal labor.

Insofar as renorirot is in program on the factor proportions of

United Statots foreloi toadeo X ohould like to exploro the factor

proportions et Crow:lima .Corolgai trade with especial reference to

educational ravittemegato. Per it lo der able to stucly the factor

prvortiono of forolza trade of cora than mut countly is order to

ostAxtsata the effort of poculior natonal ohosaeterieties andjor con

ditiono est tb. factor proportions o foreign trade.



The direct and indirect capital and labor requirements or Canadian

foreign trade have been calculated by Donald Wahl,
4
using the Canadian

input-output matrix for 15490 and the eapital requimments estimated

by lis00 good and Anthony Scott.

Using the Canadian Camas for 1951, I can estimate educational

levels ° occupational distributions, skill levels, and distributions by

NW- and age for Canadian industry on a sector by sector basis. These

sector by sector estimates can be converted to the 22 motors used in

tho inpntwoutput matrix developed by Wahl*

Using Theodore Schultfes estimates of resource costs of education

in the United States5 as proxies for Canadian costes I can estimate

husan capital requireosnto for Canadian foreign trade. Those could be

grafted onto the ellistinz capitalplater requirements ger Canadian

trade to prodlace a leontief type estimate of anpital° both amolian and

physical° and labor r+ quire of Canadian tradeo

The mays is can be developed furthers bxmovor. The industry by

induct ry roc/aver:onto of education° skills° occupations° ctov can be

regressed ea the induotey by Indus try abare or Comdian trade to

yield quantitative estimates of the importance of them factors in

Canadian trade.) An isodas tryos share of foreign trade cm be =pro:mod

as its share of ag/ragato Canadian tae of vorld market, of its change

aharo or world narket0 and/or to sham in Canadian trade towards

certain regions such as the United States° Western Europe and the

UMW developcd countries.



Several probleas fah are likekv to develop° in the course of
this study c be anticipated in advance The labor requiresents of

Canadian trade estimated by Wabi were established on the basis of wageo

and salaries paids rather than on a ph,yolcal input basis() Since it

could be eaqmoted that wage rates and education are oorrelateds an nu.
valid bias the effects of education wad be introduced. Ti s wad
bet olnItrolled for by re-evaluating the labor coefficients in terms of

mn.lrear imatto The uage structure in each industry oz be erived from
Canadian Censuz data, awl CM be used to convert the labor coefaciento

to a watt...yaw bat

A further problem mad be that of natural resources. ?Saw s

that an endovanont natusal resource° st.7.-Dencly influences the

strike/ me of ts.. count/Ws foreign trade* This ciould swamp the offsets

422 diZferind educational levals in the various indurtrioso This coed
be correctod by using an export my/arm:int for. natural mammas
derivad frog ceeter2 Gleaned ao natural resource intensive.) Jarosinv

Akan has octimted natural reamurce r , manta ?sou) the United Statos

by tbis mettle& These requirrotents mid be wed as a prcxey in the
Cana lian case.

It ahcrold be tad that this ellhicly wad be extcn.ided to include
alot only Iwo datas bct newer data. Kore variables, ma% ao research

wad development capordituress degree of concentrations defined

nattkval resource reviawitento and newness of capitals could be corn id

era do In additions Tho Portnim arman of 3Wststice lo actetbsaledte



pubilsh an inputroutpat table for 1961 in the near future. This could
by eorloined with the Canadian Cons tai data for 1961 to pate the duct,.
Me tub sets of results could be compared to give a very linitod inter-
tarvoral viou
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EDUCATION AID INCOn REDISTRIBUTION

It often has been posited that education acts to redistribute

income. The purpose of this nroposed study is to investigate the

veracity of this statement. Dons education, in fact, tend to

qqualize the distribution of i!come, and, if so, to what extent?

These are the primary questions to be considered*

One immediately is faced with the necessity of making limiting

assumptions. Education is a lifelong nracesso But for the purpose

of this study, I shall limit it to that produced in the 12-year

public school span. The questiln, then, becomes: What effect does

the public school educational system have on income distribution?

It is taken as given that educ tion does increase an individual's

lifetime earning potential. At issue is whether the educational

benefits are distributed in a manner which maintains the existing

income distributional curve, or whether public 415;:hool education is

a means of smoothing the curve.

(Ate this point, I still am uncertain as to the income group

nlassifications I will use, but most probably I will consider a

family with two children earning under $3,000 as poor, and a similar

sized familv earning more than 0,000 as non-pooso Poi' each dhild

over two, I will add $6000 Thus a family' with four children and an

income of $4,000 Would be considered poor In the interest of brevity&
I will assume that needed data is availableo)

The analysis will study the distributional question from both the

cost and benefit side. First, I will determine the proportion to which



(2)

the two groups share in the benefits of the schools° And here 1 shall

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

I shall assume that those who are graduated from high school

will be distributed by income level in the same proportion as those with

similar charnteristios (age, sex, race) are now° The same shall be

assumed for those who do not graduate from high school,0 For these

computations, I will use U0S0 census date,

While these assumptions area hit unsatisfactory, I believe they

will give a useful first approximation of the income redistributions'

of rents of the public school system° The pivotal point to this analysis

will be t' 'e percentage of possible high school graduates who do graduate

compared with the percentage of poor in the school district°8 population,

Thus if 30 per cent of the district is poor but only 10 per cent of

all possible graduates fail to get a diploma, this may reflect a shift,

in income towards the poor,

Secondly, I shall investigate bow the two income groups share in

the financial support of the schools° Does their percentage share of

support follow their percentage share of the population? However, for

the purposes of to Is paper the cost side will not be fully exploited

since I km hoping to develop this more fully in a later and more compre-

hensive examination of the income redistribution question,.

Thus the analysis will proceed in a two.pronged fashion, On the

one hand, it will examine the cost side: who me for pu*lic school

education, and what are the distributional implications° On the other

hand, i will attempt, tc determine bow the two income groups share the

Ilenefits-
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It may seem, for example, that one indication of redistribution would

be the finding that the non-poor con/tribute more than their share to

the support of the school district's educatimal programa wever, this

is only one part of the answer' and, perhaps, an incorrect one Why?

Because it also is possible drat the nonupoor may take more than a

proportionate share of the benefits()

For example, assume that the non-poor ummtillibutraltp constitute 70

per cent of the school district's population, but contribute 90 per

cent to its financial support. But assume also that children from the

non-plor group constitute 95 per cent of the beneficiaries of the

education, In this case, one mig-t conclude the system, in facts, serves

to make the distributional curve more skewed,

Therefore, I will look at the composition of high school graduating

elm/glee) along income classification lines to determine how this dis-

tribution compares with the population distribution in the school district,

Implicit in this analysis is the assumption that all graduates benefit

equally from the high school diploma, 2 am ignoring post-high school

education plans (at least in this napery, As mentioned above, I will

treat all graduates as just thatv-high school graduates, I then will

determinebased on ages race, and sex variablesthe proportion of

these graduates that will fall into the "nee poor and aeon, -poo groups.

METtIODOLOGY

/ plan to use a case study approackv using a school district in the

Madison area, ands, at this point, the Sun Prairie district wopears to

be the most likely candidate, 1 will attempt to determine rhich income



groups "pay the billn in the district in r'al and proportionate terms,

also will attemot to determine who are the beneficiaries (e.g., high

school graduates over a five to 10 year period) and into what Income

groups their families fit.

1 also plan to br.?ak down the per capita student expenditures

into federal, state, anti local tax components and use this to deter-

mine how tie poor and non-poorys share is divided among the three

taxes, This will irustrate which tax form has the heaviest redistri-

butions' implications.,

Once i have the per capita breakdown by poor and non-poor grouper

I think it would be in'eresting to see how this pattern would shift

if each studentgs family paid the total per capitaX cost of his educ-

ation, Thyfis comparison wo;tld reveal how the incona groups presently

share the cost of education and how they would share the cost if each

student paid hie full average cost

Another area of Tutor concern will be the dropout percentage of

each graduating class, I will take as the maximum number of possible

graduates the number present in the graduating classmie freshman year,

less deaths and transfers and plus immigration. If for example, the 1965

graduating class had 100 meMbers in 1961the freshman yearwand two

students died and 15 moved out of the distritt, but seven immigrated, then

the mazimun number of graduates would be 90, If 81 graduated, the dropout

rate would be 10 per cent



(5)

I will compare this rate with the percentage of poor in the district,

If it, too, were 10 DPr cent, then one might conclude th-t the income

distributional pattern would not change much,

14 this model, then, one of tt'e measures of redistribution will be

the cimplrison of the dropout percentage with the percentage of poor

in the district's population,

The reason alpears obvious, Current data shows us that the bulk of

the non-Door are non-graduates Intuitively, one feels that the large

percentage of the non-graluates will join the new poor grovo Add to

this group the percentage of high school graduates--based on age, race,

and sex variables,.-who al#lo will join the new poor and one could conclude

reasonably that the new poor group probably will come close to equalling

the present la breakdown in the school district,

(Implicit in this approach is the fact that the viewpiint is

regional rather than natilnal, In other words, all variables affecting

labor demand--exdepb the changes in tle number of high school. graduates

,will be held constant')

SUMMARY

The sbudy, then, will seek to answer the following questions

1 i To what extent to the two income groups (poor and non-poor) share

the benefits of the system?

2 To what proportion do the two income groupe support the

district's educational system?
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3, lalat do these findings reveal about the incwrie redi5tributional

of rents of the public school system?

40 Bow can this limited model be exyanded into a general model?

50 ivhat are the policy implicetLons of the study?
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Instixitional and On-the-Job Training.

y !;opc will be a comparison between formal training in an intitutiatin
o..16 informal traIntn6 on the fob, based on economic and/or psychological
i:onsilerationt), Th.s vorkers concerned will range from non-professional
tectiatetans eina tt.) the hard-core unemployed. An application of such a
comquicistin -,411.10 be concerned witta the Manpoosr Developement and

Tzatning Act, 1%2, vhich provides for both forms of training; and the7e
/Ace 10 t3 term continuous :.:etraining policies

as*ULe:.tious

.On ini;pe2ti.cn, the meaning of the two terms is rather vogue,
i4 not clea: Low different people are using the two terms,

Oaz astInctiJa is to oimply utke on-the-job training equivalent to
as " 1.1-company " acivLty, wraile intitutionnl training is an
" w:t.of-co4Tny " 4ctivity,

it vzy vyve fruitful, to regard tLe two as forming a continuum,
z-.37eA2would be full-time formal courses at e technical

or 1;cantio.2al sc%ool, and the on-the-job exthme would cover a worker
1)e infoznany s:.ovn his job on tile chop follr by another worker or a

DeLmna tItc$e nutrames liec: anything from 1 hour, a week to 4
kouv; a dry; fcmat semt-formal :Instruction to a factory" classroom 4 ;
shcv: ,:..o...rt3es in anitn-conpany institutelins etc., fb, 3dAte

,c01. fr aih I% i'mf1"9 11 or 171 - (anrril .

EcUt101.1.iesqpia4Clel.:q;::i.9:18

Thor? 612t1 C:0 n 3enw:a1 feeling tke "on-the-job "training is
climpc'e th;:a "inJt...1.%t!.onal " tra:ming (1,2), but Y have seen no

coLoa:.:oons Hot; much cheaper is on-the-job training
akuay; chclper 7 ow will v4riables $uch as the nature and

colorlity o2 thn 3ubject uctter, and the intelligence and experience
of tho rolat.:.v.! costs ?

APaycha:o,irl uons;Corrtions
464 A Pl ',sift

Agiftn the nntun oE the sub4ect matter trainees will affect
payc%olcgilal considerations,

For =maple, limq Intelligence trainees that have probably experiencd
ailur2 and tu.milintion at grrde school or high school, wilZ tend to
traasfe.: ar.xey to all forms of formal Instruction* henee inairwsl

en-tfnMbarf,Tis my be more deffective in this case,
An e=mpl'IAFE ns opposed to 2ratIlps! , requirea. A s k ill

!.nvolvin?, =eh p::.;;Itce of orally learned princi0.es ahouId be suited
to OA approvcL nTcy- t7t.e " un-thai-job "end or FAr:e co.atintwl, snd v.v,

.:j
eAt14::taiity of echo::
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OravisatOnal conWexptions

These would include the feasibility of providing instruction on the
shop' filoor; the avaibilay of foremen or instructors; the lAlcation of
factory classroom; nature of teachings methods, etc. An example of
the last: factor is the dOvent of self-instructional systems suitable
for use for I or 2 hours at a time - which would fit well into on-the-job
training programs,

PROPOSALS

I have not yet arived at a definite proposal since I have not

surveyed all the releveat literature to determine the nature of data

available. There are many specific hypotheses that can be generated

by the approach aboue (such as the one suggested by the Bureau of the Budget:

the rate of =e turn to institutional and on-the*job training by previous

schooling of the trainees). Whbkh, if any, hypothesis could be tested will e

depend on the relevencv of the data already available, of the feasibility

of an empirical stud7.

There is come publia4ed data on training costs ( 3,4,5,6,9,10 ), but it

is rnther genera/ ckid :1; not broken down narx vary much. Also, it tends

to b* relevant to tore institutional training than on-the-job activities.

Costn; of on-th .ob training is very difficult (11).

An ezpirLcal,study ikvolving a direct comparison of the two forms of

training has the majm difficulty of finding two training programs in

oppoaite halves of the continuum with directly comparable objectives.

A uostionnaire surrey could be made to investigate traineesaattitudes

and explrlences of thu co:Al forms of training; or to determine employers'

t,00nI iilletEV:"4,, tl o ruAN, ,Jobuoto



and public administrators9 experience of the costs and effectiveness

of the tuo approaches.

Finally, another proposal could be to develop the general analysis

begun in this paper, as opposed to the vigorous testing of a specific

a
hypothesis ( i.e.

ecottorr

e. the development of eaom4e, opychological and

organisaatioru criteria for deciding on the form of training for any

given situation ). Existing data could be drawn upon together with some

new empirical work; and the criteria developed applied to case studies.

(1) Becker JX. In Aid of the Unemployed. 1965 (p.246)

(2 National Nimpower Council. Improving the Work Skills of the

Nation. p.955 (p. 142)

(3) Page D.A. Rettaining Under the Manpower Act: A Cost Behefit

Analysis. 1965

(4) Somers G. A Cost Benefit Analysis of Manpower Retraining. 1964

(5) Bonis M. Cost of Retraining liard Corellnemployed. Labor Law

Journal 0 Sept 1965

(6) Educatton and Training. Dept.. of Labor 1965

(7) Factors in Workers Decisions under Manpower Act. Dept. of Labor 1964

Motivatoonal Contraints nx to Retraining. Cornell Univ 1965

(9) Serbein 0.N. Educational Activities of B*sinees. 1961 (p.9)

(10) Annual Reports of the Secretary of Labor on the i anpo .f ~r Act

1063,64,65.
(11)0W..the-job Training. Mincer J. 3PE Supp. Oct 1962
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Marjorie Puts

renEralor CONTI:REI= AHD INSTITUTE PARTICIPANT DIP ACT

nven though la study on the impact of student inmiggation on the State of
Wisconsin 13416718 to /Ian great possibilities for several reps= -) apparent
need for such e studys willing of Sat and. University personnel to ec.a
operates and the exIst4nce of some ezompler.y welt it has been decided to
concentrate entirely on a study involving the University E'ztenxion Division
conference wid institute par4Jicipantse Ti ra elements avaiLubility rom
dates and rzoziarlty of the confer° sites the ilisearpin Center. buildings
in addition to a stated need for this specific study are facts responsible
for the change from student to adult student impact study()

Mere is a long and honourable tradition from Adam Smithto Alfred l'Iarshall which assigns to publicly supported edwAucation a major role not only in promoting social peace andharmony, and self,,linprovements bat in the process of math=creation itself,*
John %UM'
The Economics of Bducations p.23

Continuing education programs (synonymous for present purpose with
adult education) as sponsored by The University of asconsin Vatension Divi-
sion and conducted at the Uisconsin Center building assn m revery respect
the traditional tole assignments monticned by Vaizeyo People from many walks
of life and levels of attainment attend the Center education programs to be
a part of the development of methods and the institution of measures for
self and societalaziznprovemente,. Obvious ars because of the influx of these
thousands of participants a certain impact is realized by the Madison area
in relation to the services end dollar iltvestments required to organize and
present the programs and to cater to participant needso
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I propose thr:urga this study to identify possible advantams and disc

advantages and to e.ttempt to detwraine the flat= and degrm of benefitso

positive and negative, realized by Iladison aud its ens FOnt fora the xeesenca

of University EZterrISiOri conference and institute participants in the tatea
The iiisconsin reaszsion Divzion is one of the county leadirz institio

tations of continuing aduoation and one which similar institutions look to

for ideas and standaratto The general principle basic to the esizablishranii of

Bxtension service is the need to communicate clearly and continuously 'her

resources and requirements of the university to its patzon. commulityu To

this end the :lisconsin Estella= Division operates in Vane major directions

correspondence study,. credit classes, and inforrail imstractional service.%

The Division has 30 academic departments and related wofessional bureausj,

r ix edueationa3. service bureaus, SGVall admimistrative service deperbuents$

ten field offices and a staff of 4000 The instalctional were of ExtersIlion.

has reached almuany 12,,000 cormspondence study stuklentss, 15:000 lazes

students, 30$000 institute registrants, and unalimbered indilriduals and

groups in atrAst 16000 Wisconsin covraunitiese* Of concern to this stub

is the farroaching nature of the Extensionoperation a specifically.tho
numbers involved in institute regintrationa

The Center building with exhibit display crease specially equipped

discussion rooms a 2C0acapacity auditoriums lowagess office space$ about

20 varying sized meeting rocs, closed circuit telwrisions speech rocor.dorssi

and food catering sorvieess is the t.,ladison campus ciesipated meting place

for adult education groupso As later figures will proves the building and

41, Ccoperative Extension description and figures aro not included
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its facilities are in constant and extensive unto

The proposed study Tein consist of three separate but related Ousel*.
Is Interpretation of records of 1964965, October through Sepbmaber,9

conference and institute registrants

II* Aftinistration of questionnaire to Center parbicipanto during one

week in the early 1966 season, possibly Ilay 16 though Nay 23

III* Contacting selected ett.tpling 3.3st of 19644965 registrants by as
or in person if there axe att wrding 1966 sessions, for follatfaup

information regarding subseqtent use of the Nadison areal,

The 2,966.65 Center reconle list about 40,000 conference and institute
pa,rtioipantso This TAU prow to be the phase providing the 3.argest popup

lotion and probably the least information* The name and type of conference

attended, its duration, the same, business location, business title, tutd

how state of the participant, and services extended by the Center and

Extension= toughl,sr the Idylls of data availableo liamers from the source

eon be deterroin ed the lumber of participants traveling to and from Madison

from outr-ofaatate and out=ofGarimo using an avorago spending figure gar
par'oicipants procurred through phase II of the study, and taking into coma

sideration any siatificant changes in service and food costs within the last

year, generalised deduction should produce the alma of spending done in the
area by 196445 conform= participants*

Masa II, uhich is really phase X since we hope to use the questionnaire

almst imediately, is designed to yield as much information as the traffic

beat* Questions are on a single sheet, 'worded to require onl eheclue

or figures, end la/ be distributed and collected during the MO session
to insure as high a return as possible* Coordinators of the conferences
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be solicited in advance for cooperationa It is expected that the

aggregate of this informition received from itbout 1000 participants vrill

result in a traceable pattezia of use of services ezd facilities the

Naas= area and the amount of dollars smote The list of ucups to be

contacted are as follows: (Length of ccaterence)

lencuage and Literature Lecture 150 people one day

Collective L'argaining Institute 40 tour days

rtPartnent of liuraing Inas.evice
2ducational Frog= 40 il.our days

TP.xtensien Leadership Tit3theds
Nanagament institute 30 three lams

Department of nitrsing-Psychiatric 25 two dap

Una= and Accounting
Nanagement Institutsl thite days

:ax frog 444orParketing Executives
:Ianazement Institute 15 tics days

0110 League 125 ono dtgr

CPA Examixuttion 30 three dayo

Joint Committee on Education 25 one day

Administrators of Special. Education 100 one day

Social Ifork Conference 150 two cikvs

TuVeMOSELCO %trapezium 320 one day

Wisconsin Newt Association 206 one dal

it.ase III is not clearly developed yet. In fact the one definite real=

for contacting 1964065 partite/gents is to at at to date:raw whether latent,

benefito are 'being realized as a result of the initia conference trip to
Iladiscne Specific approaches have not been plannedo
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Questiennaire 0. Phase 11

In odor to attempt a rroa.suroment of lladiscn wea banefits deri.vwed from
7.7iscortein Center activitiee$ may we ask your cooperation in answering au
of the rolleving queatione4

1, Legal residence Ntside irinconsin ixn lasconsin

tathin 150 !dies of Eladicon

county

20 Occupation

30

city

Level of education (circle year completed) Elemenina7 6 7 8
Tligh School 9 10 11 12 Colloge 1 2 3 1/. 5 6 more

to tlethod of travel to and Lima Nadia Lriving car passenger car
Plgne 1,, B3 s Train Other

5* Arrival date Time of dw

66 Approximate total milvtge round trip

7a

as

swasarainaommiamomat11221

...Aararture date Tlato

timber of outorcatown fists visiting nadisen with you

For each expense its listed belott, please orator estimated. figures
covering the duration of your stay for this progrea*

Lzr Iota or motel

Private hem

Oral home

Cther

TutTeeTw"of 13T.1116.

114NlaYsionanagmwon11000.4wellealMikaaliellINsalarillala

Neale At Bieconsin Centaror r="1--wiors.. .

(part of program) Truig5727" lu'eTairs0:

total spent

0,0111 aaralaaaaseamminlaNCAMPla

Ilisconsin Center or Union
(not part of program)

At restairrant, hotel, etc*

Travel To and from Nadison
Ticket bought in Nadi son

In Nadine.
Entertainment

"""algrater, concerts, movies
Sports
RefroshLlents (incla bar bills)
ShoPPing

inc,":17,Visurs uciarl
bar bills

illamissimporewommetawowsowitywarimbit*Sor

OftiNaellatrAMftlaMagwioneetaiaamosniamma0alrartaaamoommaimila

4011440buhreoftimmeamilmwoftwasseariorpoproonrawio

immINNINOWnowommeowswrirsomermaireparOMON

4/100.11111KOWNIMMIL*11101111111100.0~06111141400.44NOINCIINge
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This study is being conducted in cooperation with tiro Kenneth Rindt of

the Con-germ Liopartaten.tp rat/maim Divisiono Wider comprehension and added

facility we therefore brouett to bear on the project°, vcie will work areas

of mutual concern in comma and areas of individual interest independently#
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1 41,..4.1.1 .;:i:ay..1 vs.!

j'ITLTr".1711.1

1 riapos: :13 a coot and a benefit to floxibility in
the odacat4;.,ma rrocesso An cortainty with respect to futuro

reql%irents rioosl the specificity of trainIng bo
arc l tho ,,ost 1owerod3, and vivo versa. The nroblam

in this prop) jai is twofold: (a) In order tby salvo floxi-
-drobla:.t a 2ati;e..'n of tino/cost tztado-offs 1..r ,gat be establishod

scaooted occupations4 Or to putt in a somerthat difroront
existLig m.aans of productixa must bo survoxed 4'Ltd

dnsol,ibed iv% ocono-lic ton for 004;1 occupation, (b) 4110 1 o 1 o and
lviarta?:.co of unceI,tainty :mot be estr:1)lisl1edc

4-0. view of 3.r.lxibility: Plezibillty entors the occu.pational
17Q6ustionl proce:;:l :711 t):le f.)mi allowinG t docision with

s:)Qcializntio4o 'do put off to a ruilllao date In tLle
icwo of -x,aaortaint Its`prioary bonofit is that the pas-aco of
.17,1-.ch it allowshas the of t. of redacinG uncertainty and
*clUsinrJ; nroba-oility of a corvect decision with 11es3ect to
z:-AAulLmtion, A second asnoct of flexibility oticurs aftel'

off' spocializod trainthg; 1.%1 instanco the flexnility
P,Gq.aixod throuch goAloral training prior to the pc.r..,iod of spocial-ation reL;ains (rmewhat deprociatcds of courso) and can be to ten
cdvaInta:;c of(in ',;ho °vont that tho original specialization Oocisionrt12 tuzin out too 'aell) thmugh inoreasod re-traix0mg optis0

robably also c3Atinnod training

4iv blons .1f norl.uremont.thooretical aspectse

(a. , TIn.,st trcAo-off cwt ves var-r as educational :letliod chancpse
it .110(3 111.1.: ,no TIPV0r; aro =eta rolevant over a su:riciontly

,11,2ort peviod vt (tho poriod doclsi-n rclativo to
;;:;:le life o.:i! T;11-0 lavostment)p it is d,Jubtful whether changin3

nend A.11 havo an7 of 'cote

(11 de-,of'? cu-r.vos will be :mother ouestion,
'ill .r7i an invostit;atiol. of toc:Inlaes of trai

" t%Oir an:; tas1:1

I s t:J) ti; :c/coot curve4 ..t(LIver
-xic-Irsc 7.)vocesn t%e .assago or

onAa-tHm ;:enc"a12, f;0.1.10:11;10n, Gra h II slows
"ho thos k-ittfl- is to nalm th.o trade-

curvo lond :Inch U,C,00 oarply lb -ild have Iled the costs
not boon Whis is 1..!1.or',1anb ..:111 be oat latore

(d) If ET in gvath. II reprosents a line Of ..?)ints dcut2,x.qA l'ran tho
nossible not E1 of trainin 'or an occupation (CD) pads th accu.

Corvi. pap
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Er =Tina]. trLtde-off curve, Joao ABIOD
GH uncertainty function

Uoto: The alp curve roprosont tho total cost W .c) t%7.1nin3
if Jamgn begun aftor any particulu..2 year of Genomi tran:.nG as 1,ndi
cated on the horizontal axis Thu r4 say the uneortLint7 function
was tangent to EY at point L; this would indicate that s.;)ecific train
ing was to begin after 01 yoars of wnor41 oaacation and that tho
total cost of speciTic traininci will Lo 0j3 of genoral toaininG, OH;
and the total cost of education will be .01 'no pun intonded)0



mulated east of oen,-;ral tralnlnG up to oach point la tine, then
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Although there is no longer room for doubt that acquired 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 classify
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 determini fig 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 changes in the demand for skills that are a consequence
of economic growth.



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,
so Hicks tells us, for it is a metaphysical entity, "... a boat that is
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. "1

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. The distinction between conventional (nonhuman) capital and
human capital will not suffice, 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, 5-7,
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 alsb 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 Press, 1965,
p. 35.



are fortunate in the United States with respect to data. We can identify

and estimate the value of the productive services of many types 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 production 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. 3

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

Zvi 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).
3 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.
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the rate of response of each of these processes to changes in cost-
benefits, 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 1-ducation? ,, 4 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
too 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. 5

Let me, however, postpone what can be inferred from these
'rate of return' studies and low< 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 rates 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.
5 Gary S. Becker, Human Capital, COlumbia University Press,
1964, p. 128.



a large component of U. S. poverty, the poor economic lot of American

Negroes, and a substantial 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 rnalinvestment.
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 poor

countries with substantial economic growth, however, there is evidence

that strongly supports the inference of underinvestment in education; as,

for example, in Mexico6 and in Northern Nigeria.

6 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 Education: A Planning Model with Applications to Northern
Nigeria, " Harvard University, 1965. (unpublished).



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.



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

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 iistribution of
earnings. This clue, of course, cuts across several of those already
considered above. Let me draw on Becker and Chiswick. 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. 1/10 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.
9 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.



is directly explained by schooling and other factors which togetIvAr 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 IVIalinvestment

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 to meet the demand for new skills that are a consequence of
economic growth. Thus in retrospect whether a particular malinvest-
ment with respect to schooling could or could 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



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. Fish low 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 less 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.
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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 earnings 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 rnalinvestment.

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. They 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-



half of the labor 11force. Yet it may come as a surprise that
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 case of nonwhites,
females are substantially better off than males in terms of schooling.

3. Economic gsaartla. No long chain of economic logic is
required to see that when the effects of growth upon factor prices
are unanticipated the stage is set for malinvestment. In general, the
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 accountt:d for most of the relative increase in
producer demands for high skills. Even where the changes in the

11Theodore W. Schultz, "Education and Economic Growth,i Social Forces
Influencing Education, The Sixtieth Yearbook of the National Society for
thA S'ady. of EcatonZeil. Nelson 33. Henry (University of Chicago Press,bi chap. du

ILL, 4
12Bureau 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 demand for human effort in agriculture would in terms of

the
the size of/lfarm labor force decline by more than one-half, as
it has since 1940.

The plain fact of the matter is that even with hindsight we

are not able to untangle the underlying factors that explain
satisfactorily the recent past 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 revealed in consumer behavior? What part in
producer behavior? The income effects of increases in consumer
income upon the demand for final products are fairly clear, but

we
as already noted/have no estimates of how these changes in con-
sumption alter in turn the demand for skills.

Growth is in considerable part a cousequeLce 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 exceedingly vague; and
thus there is no solid basis for specifying and identifying the effects

4,4



rr

4 0

0

-13-

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
matter of fact more serious than investment mistakes in equipment
and structures. Leaving aside the fact 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 equipment 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 premium on finding ways to improve educational
planning so that schools and students can avoid making avoidable

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,



(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 att ending 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 the secular changes in the factors underlying our
assumptions, except for the rate of obsolescence, is as follows:
real income per 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-
ordinarily, increasing 2, 232, 000. Thus there were two and a half
times 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 would 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
student who is too poor to 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
decentraliied than those of publically controlled institutions and the
incentive to do so would be direct and sufficiently rewardindto 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
controlled institutions charged only about half of the cost they
incurred per student.

The picture of response 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?

Funds for expenditures and enrollment changes in higher education
between 1940 and 1962 give added point to these puzzles. 14

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

(more)
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Privately controlled
it-L5titutions

Publicly controlled
institutions

I. Enrollment (thousands) (in percent)
(1) (2) (3)

(thousands) (in percent)
(4) (5) (6)

1940 698 100 797 100

1950 1, 304 187 100 1, 355 170 100

1962 1, 514 116 2, 213 163

II. Expenditure (million,
dollars) (in percent)

(million
dollars) (in percent)

1940 273 100 333 100

1950 949 348 100 1, 174 353 100

1962 3, 095 326 3, 994 340

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 aboLi,t 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

1. Enrollment (millions)
(1)

Grades 1 to 8
1940 2. 10

1950 2. 58

1962 4. 52

IL Enrollment
Grades 9 to 12

1940 . 46

1950 . 67

1962 1. 12

(in percent)
(2) (3)

100

123 100

(millions)
(4)

18. 2

18.4

(in percent)
(5) (6)

100

101 100

175 26. 6 145

100 6. 6 100

146 100 5. 7 86 100

167 9. 6 168

15Statistical 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.Mithin the same income class,
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rural families are worse off on this score than urban families.
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.
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

16Digest of Educational Statistics , 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.

Yet despite all of the difficulties inherent in determining the
relevance of the expected rate of return including the price of schooling
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
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 obviously many qualified students still lack the
ability to pay.

But the secular changes in the demand for skills remain unresolved
analytically. The heart of this riddle is in economic growth. To solve
it is the uncompleted part of this paper.



Chapter

EDUCATION OF THE LABOR FORCE

In my study of the United States I found the increase 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 satistactori

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 unsatisfad-

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_similar individuals with less education, they will be

counted in this chapter as 50 percent more labor. 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

01.0..
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level of education. This has meant that the skills and versatility of

labor were upgraded, and this increase in the quality of labor has been

an important source of increase incnational income.

The estimates derivid in this chapter do not measure the total

direct and indirect effects of education on output and growth. They ara

intended to measure only the effect of additional education on the average

quality of labor, and to provide a basis for calculating the contribution

that this improvement has made to the growth rate. The distinction can be

clarified by explaining the relationship between education and other growth

sources in the classification that I follow.

1. It, is essential to distinguish between (a) society's stock

of knowledge relevant to production, which (along with other conditions)

governs the output that is obtained 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 the like increase the output that can be obtained

with given'inputc. 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 advances.

2. A better educated work force -- from top management down --

will be better able to learn about and to utilize the most efficient prom"

duction practices known. The effect of education on this ability is one

aspect of the quality of labor that is measured here, insofar as it is

reflected in earnings differentials. Consequently, the growth source,

4* %O. .:101
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"changes in the lag of actual practice behind they best known, 11 does not

include changes brought about as an incidental result 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, and opportunities

to observe the practices of other firms or countries, and of changes in

the age of the capital stock. I would not pretend the distinction is

precise, 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 examinedz

employment is reduced, average hours of work may be lowered, and (since
S.,

the proportion of young people in the labor force is reduced) the age com.

position is improved. The net effect of these three changes is to reduce

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 phyl4cs or economics course today is not what was taught

a generation ago, 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,. the current state of the arts this can influence

"changes in the lag of actual practice behind the best known." It is not

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

courses.

2. There may be, much liter, 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 be in the labor force throughout their lives.
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trace these effects back 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 relationship to

changes in the average education of the labor force.

4. 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 of labor, we measure

the excess of the benefit from longer education over the associated loss

from curtailed work experience.

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

education, are presumed to be increased versatility, mobility, and aware-

ness of employment opportunities. Among the'sUbsidiary reasons that indi-

viduals with more education earn more than those with lees 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 lose their

positions because of shifts in the demand for labor, they are likely to be

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 weights

for individuals with different amounts of education on earnings differen-

tials baled on age groups rather than length -of- experience groups.

all Cosi '
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and less loss of time in unemployment. These advantages of education

are counted in our education quality measure.

The Shape of Educational Dtetributiona

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 by years of education are given in

Table 1. Females in the labor force are a little more educated than

males (except that fewer hold university degrees) in the Anglo-Saxon

countries, usually i little less on the Continent, but the contrasts

between countries are generally similar to those for males. Table 1

does not compare identical dates, but this has little effect on a com-

parison of the shape of the distributions.

1. In the United, States the unemployment rate drops almost steadily

with a 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 discussion of this point see R. A. Gordon, ag Structural Unamnlov-

mAg* Worsened', Institute of Industrial Relations, University of Califor-

nia, Berkeley, 1964, pp. 7045, and the references to the work of 0.0.

Xillingrsorth he cites.

2. Girls tend to remain in school longer than boys in the Amglom

Saxon countries, and females in the labor force are, on the younger.

7 I
11.#111. '811,7 II I
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by Xears of Education

Years of Unitet/States France
a-

United Kingdo

0

1-4

5-6

1.4

5.7

6.3

5.8

8 17,2

9 6.3

10 7.3

11

12 26.2

13-15 8.3

16 or more 9.51

.3

2.4

19.22

21.1

27.8

4.6

4.1

6.5

5.4

5.4

1,

'.2

,2

.8

4.0

27.2

45.1

7.3

2.5

2.2

13.73/

26.11'

38.0V

4,2

8.1

.7

7

.6

1.8

3.0

lel

1. The United States distribution is not adjusted to take account of

the fact that, in the past, the same number of years 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 0 years

probably is overstated and the percentage with 1-4 years correspondingly

understated.

4. Consists of 33.8% at'5 years and 4.2% at 6.

w+- N, - S.. NM ad OSA br qd da 0
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The dominant feature of Northwest European distributions, as

illustrated by the United Kingdom and France, is extreme concentration at

a level'governed by pact legal school attendance requirements. In the

United Kingdom fully 72 percent of.tbe 1951 labor force bad either 8 or 9,

years of education. These durations correspond to the legal requirement

for school attendance from age 5 to 13 at the time theiolder age groups

had attended school, and 5 to 14 when the younger age groups attended

school. (The 1947 increase to 15 affected only the very youngest age

group'by 1951.) Few escaped the legal 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 had remained in school after the law

allowed him to leave (unlike most countries, it did .not require him to

complete the school year) and very few continued' after the extra 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 percent 12 years or more.

Even now most British children leave school as soon as egally allowed.
\

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

and 22 percent of 16-year olds, were receiving full- time education.

Extreme concentration also characterizes the French distribu-

tion. There were, however, the following differences. First, because

the French student started a year later than the British student and (at
Net

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

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

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

seem to yield. Even so, about two-thirds of the French labor force had

6 to 8 years of education. Third, in both countries just under one-fourth

1110,97.1"r
F"' '+
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had 10 or more years of education, but in the United Kingdom 16 percent had

10 or 11 years and only
F percent 12 or more, while in Frame 11 percent

had 10 or 11 years and 14 percent 12 or more. France thus had about twice

as large a percentage at the level that includes graduateel7 high schools,

universities, teachers colleges, and technical institutes.

The tendency to leave school as soon as 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 compulsory schooling

(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 14-and 15-year olds in

Belgium (where 14 has been the school- leaving age since 1914) were in

school and the percentage 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 /V of =dm Education,

Committee on Higher Education, Cmnd. 2154-xv, HMSO, London, 1963, one can

derive an estimate that, in 1961, 1.6 percent of the British male labor

force had obtained the equivalent of aid higher education throughput-
.

time courses or private study. If all of these were transferred from 13-15

to the 16-plus group (which could hardly be justified) and no adjustment

were made for France, the British percentage at the 16-plus level would

equal the French but the comparison in the text would be unaffected,

" 4, V.04
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after the 8 or (in Ignder with one-ninth the population) 9 years required.

The Italian distribution is also highly concentrated, -but the

concentration occurs at the bottom of the distribution, corresponding to

compulsory education of only three years when the older age groups were

in school, and five or six when the younger age groups (except the very

youngest) were in school. Lax enforcement and inadequate school facilities
..14

accompanied the low school-leaving age. Nearly three-fourths of the whole

male labor force in 1961 had 5 years or less of education. In Italy alone
in this study

among the countries considereVilliteracy is still significant. The

Italian distribution has a small secondary concentration at 8 years,

corresponding to the "Licenza di scuola'media inferiore"; a nearly complete

gap in the 9-11 year range (which includes only the estimated number atart=.

ing'but not completing work for a diploma); and, perhaps surprisingly,

numbers wiscl 13 or more years of education that lie between the French

and British figures.

To.an American) the most extraordinary feature of all the European,

.distributions is the paucity of people who have completed secondary educa-'
in some countries

tion without continuing to advanced education. In fact,/ ard1y anyone who

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

Even now the proportion of secondary school graduates (itself a veryr small

fraction of the appropriate age group) who do not actually enter higher

education typically ranges downward from around one- third; it is about

1. The figures cited in this paragraph are from EEC, 7ormation 'pro-

Brussels,

1963(asimeograOh). Similar figures given above for the United Kingdoel are

frcellajlas(VOI. I, Report); HMSO, London, 1959.

I - OA:
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one-fifth in France and Germany. The proportion is almost one-half (of a

vastly larger number completing secondary education) in the United States.

The European distributions are remarkably lacking in individuals correspond-

ing to American high school graduates.

The distribution of the United States labor force bears no

resemblance to the European distributions. Educational background is

remarkably diverse. There is but little concentration at any one point

or in any narrow range. Whereas a three-year span can cover two-thirds

of the distribution in France and three-fourths in the United Kingdom,

only 40 percent 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, representing at least

one year of college completed; almost one-tenth had graduated from college,

and nearly half of these had one or more years of graduate work. In the

middle, 17 percent had eyears of school, 20 percent were about equally

divided among the 9, 10, and 11 year levels, and 26.percent bad 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,

is the fact that compulsory school attendance laws have not been, and are

-4010111MNOINKIMMIONS

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

1963), pp. 70-74, 82-83.

(Paris,

4044404444 44.44.4 4,
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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 distribution correspond to completion 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 schoolsosni 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

opportunities were freely grasped. To a great extent they were, because

of the widespread faith of American parents that education is the key

that opens the door to future advancement; the child should and could'

rise above the station of the parent, and the way to do so was to obtain

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

cation led to. the demand\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 process created not uniformity but great dispersion of the length of

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

groups.

, ow 4..0
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The calcat,10:.4 j1,,ie6 c,;: cf:ect of education on the

quality of labor r1,4:11: .011 d, fc,:rmJtion. iirst, we require a

set of weights to caab!. ldl 0 w;uh diffe-.,-ent amounts of education.

Is a college graduate to 1/. :OIAtd 4s the equivUent of 1-1A, 2, 3, 4

or 5 elementary school ;e ad distributions of

the labor force, by atr,:A':. ,f odmatic a, at different dates; to which

these weights may be

The Weights

Suppose the bf .ttivIded into educa-

tional groups consisti i I g ,a with 1 to 3 ycars of

college, high school gn.AuL, ehd se on, acc(,I'dihg to a classification

like that given in Table 2. Th.*: seletion of weights for each group

would be simple if the members of each group differed only in education

and were similar in all other respects that affect earnings -- that is,

if they were divided in the same proportions by age, sex, native ability

and energy, family background, and so on that case the average earn-

ings of members of each group, taken as meastu,ing their marginal value

product, would provide the appropriate weight. If tha average earnings

of college graduates were double those of high school graduates, one

college graduate would be counted as the equivalent of two high school

graduates. °But the different 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.

rEILted.21310:11ts.. For the United States we start with

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

approximately, age.
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Table 2

United States

Differentials by

Average of Selected A e Classes of Males

Highest Level of

g919212=iliti

None

Elementary School:

1 to 4 years

5 to 7 years

8 years

High School:

1 to 3 years

4 years

College:

1 to 3 years

4 years or more

Usual Number
of Years of
Education

0

1-4

5-7

8

9-11

12

13-15

16 or more

Mean Income as
Percent of Mean
Income of Eighth
Grade Graduates

(1)

50

65

80

100

115

140

15

235

13.

Mean Income Dif-
ferentials Used
to Represent Edu-
cation (Percent of
Income of Eighth
Grade Graduates)

(2)

70

79

88

100

109

124

139

181



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 groups were then averaged to obtain

the distributions shown in Column 1 of Table 2. The data refer to re-

ported money income, rather than to earnings, but it is clear from other

evidence that this has so little 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 the 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

due to, 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 earlier schooling, who scored well on standardized

intelligence tests, who attended the better schools, and whose parents were

themselves well educated and had substantial incomes. After examining 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 25-340 35-440 45-54, and 55.64. Since the data include

persons not in the labor force, age groups which include substantial numbers

not in the labor force could not be used.
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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 great deal of collateral information. The

survey made possible an effort to isolate the effects of differences 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 (taken 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 graduatei without college education (but including those

with other types of further education), 1 to 3 years of college 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

Education Grw= "due to" Additional Education: the Evidence of the Wolfle-

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 rebults 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 of college graduates over is "due to"

education. Table 2, which is based on the assumption that three-fifths

of the differential between every other group and the 8th grade grout) is

"due to" education, also happens to imply that two-thirds of the differen-

tial between high school and college graduates is "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-

thirds of the differential of earnings at each educational level distinguished

(asgiven in Column 1 of Table 2) above earnings at the next lower le'iel was

"due 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 been

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

ROI

1. It may be noted that the results cited here refer to what I consider-

ed the best way to analyze the Wolfle-Smith survey results; an alternative

procedure that I also explored allocated higher fractions of the crude dif-

ferential to education as distinguished from associated 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," uarterly Journal of May 1 964.

J
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If there is a change at the lower levels, it is also in 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, be 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 imprecision of the estimates the additional work did not appear to

be warranted.

The education weights derived for males are also used for females,

in the absence of separate information.

E._:toeaznIlkaig.hts. It is impossible in the present state of

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

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

1. In the OECD paper just cited I note the possibility that in the

lower part of the distribution 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 one-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 'Ede' to National Income Growth," The Journal of

Po litical Economy, October 1964, p. 458.)

1
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only to select one set of weights that is reasonably representative of

Northwest Europe.

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

concentrated in the middle of the educational distribution than is the

American labor force. In particular, the proportion of individual's 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

.education. 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 1964

should also be helpful when tabulations become available. I anticipate that

I shall eventually use these data. In the meantime there are only two

1/
releVant sources of which I am aware.

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

intimately 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

also be reasonable for France through 9 years of education. He suggested

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

181 for 16 years or more. With rough adjustment to different class inter-

vals, Malinvaud'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 represent 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

believe, largely responsible for the study of French differentials now in

progress. Until actual data become available, I shall accept Malinvaud's

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

1. The United States figures given are Malinvaud's adjustments of

my estimates to different class intervals.

On grounds of relative supply, differentials between the bottom and

the middle of the distribution might be expected to be smaller in Northwest

Europe than in America. However, few members of the labor force in Northwest

Europe 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

adjustment indexes over time for the Et'lpean countries. They are of somewhat

greater importance if an international comparison of the United States and
.

NorthWest Europe based on Northwest European weights.is attempted.
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Table 1,

Weights Applied to Different Education Groups in This Study

Years of Education United States Northwest Eur9De Italy

0 70 70 50

1-4 79 79 .
65

5-7 88 88 8o

8 100 loo loo

9

10-11

12

13-15

16 or more

) 106
109) 119

) 125

124 148 148

139 178 178

181 300 300

)

20.
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A study for Belgium strongly confirms that differentials in Europe

are 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 Bglgian growth broadly similar

2.1

to mine for the United States. 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

Clas3I 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 3/4 of the differential between the average

earnings of the lowest group and those of other groups to be "due to" eau-

cation. A figure above Dili 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 coxisiderable margin, than

those used by Malinvaud for France.

1. "L'Education et la croissance economique en Belgique," Da hl=

Loomialles de Bruxelles, No. 24, 4th quarter of 1964, pp. 501-523.



Occupational Usual Years

Level of Education

22.

Earnings Index (1st Level = 100)

Income
Differ.;

ential

(2) (3)

7-8

9

12

14-16

16 or more

.Two7thirds of

of differential differential over
Over Group I receding group

(4) (5) (6) (7)

L00 100 100

130 123 118

251 213 191

349 287 249

502 401 341

100

.115

175

225

301

100

120

194

.24.4

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 associated variables, we can compute the differen-

tials implied for each under the alternative assumptions. If we roughly

equate Belgian levels I, III, and V with 8, 12, and 16 or more years of

education, we *also obtain comparisons with the United States.
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Years of Differential Due to Education Differential Due to Other
Education Alone Variables Alone

EnitsAjatEcttg Belgium United States, Belgium
(3/5 Assump- 3/4 3/5 1/2 (3/$ Assump- 3/4 3/5 1/2

tion) tion)

12'years/8 years 124 213 191 175

16 year or
more/8 years 181 .401 341 301

16 years or
more/12 years 114.6 188 179 112

113 ',118 131 143

130 125 147 .167

115 106 112 116

On a nrj,ori grounds both the differentials gue 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. 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
almoilm1101111.

1. It may be noted that the assumption that 3/4 of the differential

between 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 rough allowance is made for

the difference in classification (Group 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 about 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 and the highest group.

My reason for not using the Belgian data at this time is a suspi-

cion that theoriginal earnings obtained in the study may overstate differ-

entials between the specific years-of-education groups I have labeled. One

reason for this suspicion is the apparent implication of the data (when they

are combined with estimates of average earnings in the two countries) that

real earnings of high-school:and college graduates in Belgium substantially

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

unlikely to be the case.

1. On balance, use of these differentials would yield a greater ri9e

over time than Nalinviuds in the 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 data 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 suspicioniinay be unfounded.

There is also one possibility of an opposite bias. Unlike py American

estimates, the Belgian estimates combine all age groups (except that the
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The Belgian data despite all qualifications very strongly indicate

that differentials due to education are much larger in Europe than 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 before adjustment for

correlation with other variables. The differentials below the 8-year level

are thus 5/3 as large asthose 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 by age.

Given the actual Belgian procedures, however, this bias seems unlikely to

be significant.

et. 'MK 11..-011 4.N.11111041MI .1111.011106 O. 40
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In all cases the male percentage differentials are used also

for females. This implies that absolute, differentials for females are

much smalle 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 a quality adjustment index will

rise over time as the education of the labor force increases. If the dif-

ferentials are too large, the index will rise too much; if too little, not

enough. Also, the size of the error in a quality adjustment index that

results from errors in the 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 Should be0.and if for two

countries we estimate that the quality of labor increased 2 percent and 4

percent, respectively, as a result of increased education, then the "true"

changes would be 3 percent and 6 percent.

D s LILL jArmi

byAitimLt2fFilmatja. and

an jad..11,01_2L9,10.ity Inds
over Time

Calculation 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

computed for each.

separately for males and females, so that separate quality indexes can be

If distributions of the labor force of each sex, classified 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 females would 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. The estimates for males and females would then be con-

verted to indexes, with 1960 equal 100. More complex procedures were

actually required to approximate the indexes for males and females that

would be obtained by this procedure, and there is inevitably some question

as to whether the measures of education used are actually unchanging.

The separate indexes for males and females are combined by the

labor input (earnings) weights for 1960 derived in Chapter . In additibn,

an index for the armed forces (taken 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 4; they are similar, to those given for the

United States and Northwest Europe in Table 6 of the preceding chapter.

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

Tallucof'ation Chatter.

a. Full consistency with the prededing chapter would have required

separate educational quality indexes for three age groups within each sex.

However, this further refinement was not practical. Such more refined

indexes would presumably tend to. lag slightly behind those computed here

because the youngest age group has the lowest' earnings. In the unlikely

event of a sudden sharp break in the growth rates of the education quality

indexes thin could disturb the timing of the change.



Table .4

Percenta e Distribution of Labor In ut in 1.60

Male Female Military
Civilians, Civilians Personnel

United States 77..9 18.9 3.2

Northwest Europe 77.3 20.6 2.1

Belgium 79.3 18.1 2.6

Denmark 76.3 21.7 2.0

France 75.5 20.6 3.9

Germagy 75.5 23.6 .9

Netherlands 84.6 13.1 2.3

Norway 81.8 15.8 2.4.

United Kingdom 78.9 19.3 1.8

Italy 82.4 16.0 1.6

28.

.
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Table

Estimation of Education Quality Indexes in the United States

Preliminary Indexes Based on
Years of Education

Final Indexes Allowing for
Changes in Ddys of Education
per Year of School Attended

Civilian
Male Female Labor Civilian Total
Civilians Civilians Force Labor Force, Labor Force

(1) (2) (3) (4) (5)

.1950 94.8 96.5 95.1 92.9 93.1

1955 97.0 98.2 97.2 96.1 96.2

1960

1962

100.0 100.0 100.0 100.0 100.0

101.2 101.2 101.2 101.6 1u1.5

29.
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United States Estimates. Distributions of the United States labor

force by highest school, grade completed are available from labor force

surveys for one month in each of the years 1948, 1952, 19570.1959 and 1962.

Quality indexes for these dates were computed and interpolated' to obtain

estimates as of the middle of the desired years. These are shown, for

males, females, and all civilians, in the first 3 columns of Table 5.

These calculations, 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 equivalent to that of a person who attended

school for the same number of years in the 1920's or 1950's. Taking the

United States as a whole this assumption is not tenable, and an adjustment

is required to allow for the fact that the amount of education represented

by a year has increased over time.

Fram:1900 to 1956 the average number of days attended per pupil

enrolled in public elementary and secondary schoOls increased from 99 to

158 per year, the increase being continuous until 1950. This came about in

the following way. Firs\t, in the large city school systeMs there was no

increase, but actually a small decline'in the average length of the school

.11

term. Second, in the smaller cities and towns, in rural schools, and in

the South, much shorter, schoOl terms were gradually brought close to the

standards of big cities in the North, and 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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enrollment) rose from 144 days in 1900 to 178 days in 1956. Third, the

reported ratio of days of school 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. These ratios suggest more absenteeism than

actually exists because enrollment statistics exceed average class member-

ship. Also, the rise in the ratio may overstate the decline in absenteeism

if there was a reduction in the gap between enrollment and membership, but

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

1. The recent situation has been that almost all state laws require at

least 180 days, the exceptions permitting 160 days in rural areas. Large

urban ecbool 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

snow. If the actual number of "snow days" falls short of the number antici-

pated, the school term will be longer than.is expected, but if it exceeds

the planned number the difference is made up by curtailing vacations. In'

some other jurisdictions this may not be required.

2. In 1957-58 average daily attendance equaled 92-1/2 percent of

average membership, implying true absenteeism, as distinguished from drop-

outs, duplication of enrollment due to transferring among schools, and the

like, was 7-1/2 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 regularly 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 as one who for four years regularly

attended a city school.system operating 180 days. And a pupil 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 was 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 conditions, the same

number of years of education comes to mean more education. I estimate that

the increase in the average quality of the civilian labor force from 1950 to

1962, put at 6:4 percent (as implied by Table 5, Column 3) when only changes

in years of schooling were considered, should be changed to 9.4 percent

1./

(Table 5, Column 4) 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 statistical

assumptions. These are detailed in Derivation of Tables in Education Chapter. .

As pointed.out there, the allowance made for changes in, the number of days in

the school year is much smaller than that I used in apgoraga!gtElommia

L1011111143SDatad Sta s an

OW. I lala
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EuroDean Estimates. When the present study was started informa-

tion concerning the amount of education of the labor force was almost 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

tlie'sverage 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 Yearp Investigator

Belgium 1940,1950, 1960,' 1970 Rgymaekers

Belgium 1950, 1960, 19/0 Rata and associates'at DULBEA.

France 1936, .1946, 1954, 1955, Debeauvais and associates at
1961, 1965, 1970, 1975, the Institut d'Etude du D4-'
1981 veloppetent Economique,et Social

Norway 1930, 1950, 1960, 1970 Arnesen

United Kingdom 1931, 1951, 1961, 1971 Knight

As the preliminary draft of this chapter is prepared. almost all of

these estimates remain preliminary and unpublished, partly because the investi-

gators in most countries hope' to incorporate still-unavailable results of the

Census of Population for 1960 or 1961.

vssrorszmo

1.. Most of them are scheduled for publication by OECD which, at the

present writerta urging, undertook arrangements for their preparation.
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The present study has attempted preliminary 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 Ynrksningsinstituttet. An estimate has also been attempted for

the Netherlands to 1960, based on the Census. This estimate is,described

in the notes to thib chapter but excluded frO the tables pending further

checking.

Estimates are not now available for Germany, bUt a Midrocensus

survey for April 1964 may make them possible when the tabulations becoMe

available.

Since a substantial amount of additional new information is antici-

pated before the present study is completed, the estimates now presented are

highly tentative as well as incomplete. The tentative estimates are describeda

in full'in "Derfiraiion of Tables in Education Chaptert.',

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 cokluted by the uniform application of United States

edOcation 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 ind:Oces are

interpolations 'between available years. This is not a serious limitation on,

the estimated change over the 1950-62 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 European estimates.

po
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Table 6

Education Quality Indexes

(1950 = 100)

35.

Area

Part I Part II

Each Area Based on its Own
Weights

Each Area Based on United
States Weights

...1.251.11255126Q-711S226-4.----11.25L-11122L-162.

United States

Northwest Europe

Belgium

Denmark

France

Germapy

Netherlands

Norway

United Kingdom

100.0 103:3 107.4 109.0 100.0

100.0 104.0 108.0 110.0 100.0

100.0 101.3 102.7 103.2 100.0

100.0 102.4 104.9 106.1 100.0

100.0 102.2 104.5 105.5 100.0

100.0 101.9 104.0 105.0 100.0

'163.3 107.4. 109.0

103.0 106.0 107.5

100.9 101.7 102.1

101.8 103.7 104.6-

101.7 103.4 104.2

101.2 102.5. 103.1

r

4
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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 on a study by

3A/
the Institut d'Etude du D6veloppement Economique et Social. The French

school system is national and, as is usually true in Europe, the school

year is unifoim throughout the country. Since 1885 the length of the school

year has been shortened by extending vacations; we have noted that a similar

shortening occurred in large-city systems in the United States. Since 1900

there has been no decline in absenteeism, as indicated by a ratio of the

number of pupils,present to enrolled students that has been almostconstant

at around 90 percent. The reported ratios before that were 75 percent in

1851, 77 percent in 1876, and 78.6 percent in 1.,;16 Apparently France' was

nearly half a century ahead of the United States in retching a stable ratio.

According, to this evidence, no upward adjustment of the movement of the

quality adjustment index for the increase, in the number of days attended

per school year, such as was made for the United States, ill needed for France.

There was no increase in \the length of the school year, and the decline in

immorairloriars

.1. Michel Debeauvais, qacqueline allot,. Pierre Mkee4 and Nicolas

Panayotakis,

August 1963.

2. The authors of the Institut report believe the this rise was lees

thenthis because of numerous duplicate enrollmenvs in the earlier data.

9 . e 4% I NJ.

.14.1.11****001.04140,011 A... 1.MM*. .41 ^ t - 0 41. 4. 41



37.

absenteeism ended too early to affect the labor force data for the period

beginning with 1950. If any adjustment at all were to, be made in the

movement of the quality indexes it would be downward, to take account of

the shortening of the school term as vacations lengthened, but I agree

with the French authors that it seems more sensible to ignore this change

particularly since the number of school years required to attain parti-

0.

cular certificates or degrees was not changed on

In the absence of specific information
in this preliminary draft

countries I assume/that the situation is similar

this account.

for the other Continental

to that in France, and

introduce no adjustment for changes.in the length of the school year or in

absenteeism. The opinion expressed by nearly all informed persons i have

queried is that there has been little or no increase in the number of days

attended per year of school during this centurk. The writer confesses some

skepticism concerning this eviden9e, in view of the large 'rural populations

in most crtries, the improvement of transportation, and the advances in

medicine, but it does seem that any downward bias over time on this account

in the Northwest European indexes, absolutely and relatively to the United

States index, is not gross. To add 0.1 points to the growth rate of the

education quality Indexes in Northwest European price weights (1.2 points

1. The French estimate for 1946 (which I averaged with a 1954 estimate

to obtain.1950). apparently incorporates an adjustment, referring to the 1946

labor force who were educated before 1900, but it is so negligible that its

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 ibsenteeism in Francesitself,
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to the 1962 index) the change would have to have been considerably more than

one-fourth as great as in the United States. A change much greater than

this seems unlikely.

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." 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

meh,/is evidently needed but, in this preliminary version of the study, it

has seemed better to omit it, and simply to recognize thei)robability that

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

account.

In Italy school attendance is still irregular in some areas,

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

1. John Vaizey, ZiglIgsaugglacuUdiugatign, The Free Press of Glencoe

Inc., New York, 1962, p. 81.

2. If we take Vaizey's estimate as a 17 percent increase, this compares

with a 40 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 weights by 1.1 percent. Applying to this the ratio of the

British increase in Northwest European weights to the increase in United States

weights (5.0 to 3.1) we would obtain an adjustment of 1.8 percent over a 12-year

period. This calculation, obviously intended only to suggest the possible order

of magnitude, would imply an adjustment to the growth rate of the quality

adjustment index in Northwest European weights 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 attempt a specific

adjustment for changes in days of education per year. Except at the bottom,

my educational distributions for Italy were obtained by translating degrees

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 required to obtain it in the past than

now, because of absenteeism, 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 1-4 years of school.

Comparison of Educational Quality of the Labor
Force Among Countries

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 procedure used for time series

can also be applied to obtain an international comparison of the quality

of labor. For our purpose it is appropriate to use United States weights

in this comparison. Indexes so computed are given in the first column-of

Table 7, with the United States level takenas 100.

The specific assumption underlying this column isthat for persons

receiving their education in vem recent years the same number of years of

education represents equivalent education. Put another way, it is that the

same number of years of education in all European countries, 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 from an alternative assumption.that for all
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Table 7

Education Quality Indexes, 19604 Based on United States Weights

(United States 100)

Average
Based on Years Based on Age of (Final

f E catio eavi School Es ates

United States

(2)

100.0

(3)

100.0

Northwest Europe

Belgium 93.9 90.3 92.1

Denmark 88.3 95.5 . 91.9

France 92.5 91.9 92.2

Germany .

Netherlands

Norway 90.7 97:9 94.3

United Kingdom \ 98.0 92.0 95.0

2.2 1 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 labor force in 1960, and the quality of those with .8 years of

education is taken as 100, computed quality indexes for the civilian labor

force (weighted averages of indexes for males and females) of 118.9 for the

United States and 103.6 for France are obtained. But 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 all age groups had attended school for as many days

per year as recent students. For comparison with other countries, the

United States index'is therefore multiplied by 94.5 percent, which reduces

the United States index.to 112.4. Thus, it is calculated that the average

educational quality of the French civilian labor force is 103.6 +112.4 or

92.2 percent of the American quality. Setting the quality of the armed

forces as equal in the two countries for familiar reasons, the percentage

for the entire labor force becomes 92.5, the figure given in Column 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 smaller) adjustment should

have been made in Europe.

The. comparison given in the first column of Table 7 is not my

final estimate of the comparative educational quality of the labor forces..

A further adjustment, described below, will be introduced.

of Yea All the quality adjust-

ment indexes computed so far assume that individuals obtaining the same
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number of years of full-time education in different' countries at the present

time receive, on the average, equivalent educations. The same assumption was

made in the comparison of different dates in one country, except for the spe-'

cial adjustments for days of education inbroduced explicitly for the United

States and implicitly for Italy.

It is instructive to consider limitations of this procedure, and

some possible alternatives and modifications. Most of these alternatives

would hardly affect time-series within a particular country, but some would

affect the comparison of countries. One (the second considered) leads me to

modify the international comparison based on years of education.

1. Without departing from the use oftime spent in school, we

might have used total hours or total days 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 alternatives to be

evaluated. To attempt direct estimates of hours or days spent in school by

the labor force would be impossible, and even the comparisons attempted for

recent students are' extraordinarily difficult, but the results should por-

tray the general situation.

Columns 1 to 3 show, respectively, the average number of scheduled

days per year, hours per day, and hours per year spent in classes. Only the

last of these, hours per year, provides a reasonably valid comparison. The

first two columns, taken separately, are almost meaningless 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 days1/4 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 halftdays as

one-half,this goes only'phyt way toward obtaining comparability; German
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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

is a matter of convenience andas. not considered to affect the quality or

content of education. Similar schools in, the same system Often 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 parts oV.

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 partimillar difficulty. Although it is equal to the product of

Columns 1 and 2, it is better thought of as the product of weekly hours and

number of school weeks, reduced on a proportional basis to allow for

days. Except for Italy, yearly school haws are rtther similar among all

the countries. The shortest hours, in trance, are on* 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 is not wholly offset by the longer vacations at other times and

more numerous holidays that prevail in Europe. In comparison with most

Northwest Europeans, American students attend school more hours per day but

fewer days a year.

Columns 4 to 8 compare the total time spent in school by American

and 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 is about



equally large whether years or hours are used (although the order is not the

same ).

It is possible to approximate the changes in the international

quality indexes for the labor force, given in the first column of Table 7,

that would result from considering the same number of hours of school at-

tendance as equivalent education at the present time rather than the same

number of years. This assumption would raise the United States-equivalent

number of years of education of the labor force in the various countries by

the difference between Columns 4 and 6 in Table 8. Given the pattern of

Northwest European educational distributions, a difference of one year in

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

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, as 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.

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

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

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

of the children they teach. Differences in the institutional environment,

including the workweek and vacation habits of adults, and differences in

climatic conditions must affect the pattern selected. My preference for

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

ing section, would be only half this large.
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the assumption that a year of education is equivalent 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 justify 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 has been straining to

provide facilities to meet her obligations under the compulsory education

laws), and that the multiplicity of national and religious holidays is a

contributing influence. A case could be made for reducing the Italian labdr

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 -- that differences 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 years, Thus he would consider labor force members who left school at,

say, 15 years of age to have an equivalent education regardless of whether

they started school at age 5, 6, or 7, and hence had had 10, 9, or 8 years

of education.

I belie'ire this view would receive support from American educators.

They consider that only the exceptional child 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 entail a net loss as a consequexe of frustration and

discouragement unless the content of the course was radically downgraded.

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 belief that this is wasteful or

any general move based on these grounds to raise the age. 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 which

it is received. Against this, Svenillson and associates, in discussing all

the OECD countries, state that "reforms to extend ,bompulsory education/ 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 kinder-

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 commaciory 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 geonomtat (September 12, 1964) this

would have little effect on enrollment of 5-year-olds unless the omissible,

age were also raised) which is considered unthinkable.
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the present entrance age do not seem to be envisaged, not even in countries

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 Denmark and Norway. However, these numbers have different

meanings. Also, the age at which a child my. 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 half the enrollment, he may

often start even earlier. The average starting age can 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 ratios by a uniform but approximate statistical

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

1. Organisation for Economic Co-operation and Development, Ilm01112t

ay._.__gnjjLDzssi12L19/Q, Ingvar Svenillson in association with Fredrich

Edding and Lionel Elvin (Paris, 1962), p. 84.

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, 04aitt,

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 Leaving School, and Effect

Basi 1! ter ova alit Ad ust ent Indexes U S =100

on Age of Leaving School Instead of Years of Education

Recent Students Labor Force

Area Implied
Average

Differ-
ence
from
United

Estima-
ted Ad-

Adjusted
Quality

Computed Adjusted Average Age of States justment Index
Average Average Years Leaving in in Qual- 1960
Staining Starting of Edu- School Starting ity (U.S.
Age Age cation (2+3) Age Index 100)

Years Years Yea, rs Points

United States

Northwest Europe

Belgium

Denmark

France

Germany

Netherlands

Norway

United Kingdom

I

41

(1)

6.0

6.1

5.5

7.4

6.0

7.o

6.4

7.3

5;1

(2)

6.1

5.9

5.5

7.3

6.0

6.4

6.4

7.3

5.1

6.5

(3) (4) (5) (6) (7)

12.9

10.3

11.4

8.8

10.7

9.1

10.4

10.0

11.0

8.9

19.0

16.2

16.9

16.1

16.7

15.5

1648

17.3

16.1

15.4

- .2

.6

1.2

.1

.3

.3

1.2

- 1.0

.4

- 1.2

- 3.6

7.2

- .6

1.8

1.8

7.2

- 6.0

2.4

100.0

90.3

95.5

91.9

97.9

92,0

82.2



school laws and practice but in some cases the calculated numbers appear to

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 nominal 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 (arithmetic mean) age at leaving

school. This is given, for recent students, in Column 4. In comparison with

the variation among Northwest European 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 Kingdom has the longest

average span of education but among the youngest average school-leaving ages.

Differences 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 Mal::nvaud proposal

to base comparisons on age of leaving school. The difference between the

average school-beginning age in each European 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

pr.

Wars interrupted education to a greater or lesser extent in all coun-

tries covered, either by causing 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 their education at the usual age.

Interruption of education for other reasons should not seriously distort comparisons

countries or dates.



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 adjustment indexes given in the first column of Table 7

and the indexes so adjusted.. Shifting from school years to school-leaving age

would sharply raise the Scandinavian indexes and sharply lower the British

index. It would eliminate the difference between the French and British

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

States and Northwest ampe.as a whole.

I find Malinvaud'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 school-leaving

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 indexes among countries, are given in Column 3 of Table 7.

No significant adjustment of the time series for individual countries

is implied by this decision because important changes in the age of starting

school seem not to have occurred.

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 relationship exists or should be

expected between the school-leaving age of recent students, given in Column 4

of Table 9, and quality indexes fOr the labor forces based on school-leaving.

age, given in Column 7.

2. By changing the weights attached to different education groups in 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.
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Types of education or schooling that are excluded will now be

examined briefly.

(a) Kindergarten and nursery schbol 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 5 in 1949, the recent 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

have risen more than 5 percentage points from 1950 to 1962, which would have

meant an increase over a 12-year period of .05 years in average time spent in

kindergarten by labor force members. Even if this were counted as equivalent

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

it would have only a small effect on the United States education quality index.

Kindergarten is less common, and its extension to large numbers

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

be even less than in America. Amy allowance for kindergarten would lower

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

ka

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 Dutch sources.
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on any comparable basis, but its omission is unlikely to impair seriously

our international or intertemporal comparisons of the quality of labor.

(c) Courses in proprietary commercial and trade schools, offered

on a fee basis, are omitted even if study is full time during the day (though

often for only a matter of months). Also omitted are correspondence courses

and courses taken in the armed forces.

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

times as many persons as proprietary commercial, trade and correspondence

schools, which gives some idea of the relative resources going into such

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

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

example, a 1954 suyvey showed that among a sample of 1028 males who graduated

from high school in the thirties but did not attend college, 55 percent had

attended trade, technical or business schools after high school, an additional

8 percent had received some training in the armed forces or company schools,

and 37 percent had no education beyond high school. Average earnings of the

first group were around 4 percent above those of the other two groups combined,

1. However, individuals obtaining in these ways academic certificates

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 education as 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 adjustment 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. I believe

this also to be true of the 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 i&intended to

be a coordinated work-study program for learning an occupation, and usually

receive a certificate, upon examination, if the pragram is completed. Young

people in Germany and Denmark, and certain groups elsewhere, are legally

required to attend part-time day classes after leaving full-time schools,

whether they are employed not, until they reach age 18.

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

greatly in their formality and degree of government supervision. In Americi

NOMMIMIMINININV

1. See data from the Wolfle-Smith Survey summarized in my Proportion

of Income Differentials amopg Etwation Groups, sap."9ii.

2. NV procedure automatically includes the effects of increases in this

type of training that are associated with an increase It general education.

Thus, if high school graduates are more likely 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. In most occupations

qualification is judged mainly by ability to do the work required after a

brief learning period. In Europe government-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 adjustment 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 part-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 douncil) 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 . /io percent; immigrants trained abroad 4 percent.

Source: James R. Wason, op. cit.

2. See Part III of at 1rz.
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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 unlikely

that in any country it would raise the increase in average years of schooling

from 1950 to 1962 by more than 0.1 years, or the quality index for any country

by as much as one point. Most comparisons would scarcely be affected.

4. 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 to 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

participation in economic life at one date as at another. The international

comparison 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 subject's 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 judgments often expressed) and, consequently, no guess as
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to the 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 wr.l.te, 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 that the

English language requires mvah more attention to spelling than the Continntal
usually

languages, in which spelling and pronunciationjeoincide. The complexity,

relative to the metric system, of Anglo-Saxon weights and measures (or the

British currency) may also be noted.

Against this, and probably more important, may be set the size and

contiguity of the Continental 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 varies from time to time and 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 reducing the need for craftsmen with

comprehensive skills while increasing the need for flexibility and adapta-

bility to change. It seems likely that the extensive and rapidly growing

vocational training programs in Europe may be appropriate so long as continu-

ation of European production practices 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 education assume equivalence,

in some difficult-to-define sense, of the 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 to 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

3.1

inconclusive. Adequate comparisons of achievement are simply not available.

1. An Interesting short discussion of some of the difficulties of

comparison (but itself, I think, not wholly free of errors) is contained

in Walter V. Kaulfers, "Pitfalls in Comparing Foreign Schools with Ours,"

The Educational Record, July 1963, 'pp. 275 -281.

2. Often enough to require comment, the frequent admission to American

colleges, with third-year standing, of European-trained students who are

ready to .enter European universities is ads:Weed as "evidence" that American

schools 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 prepftratibn but 13, and is typically at least one year older

than the American college entrant. In addition, much of the advanced credit

granted is for knowledge of the language of the country in which he was

trained.

But this comparison has almobt no pertinence for the comparisons made

here. The'main point is that a very small percentage of the European labor

i!sOIM WOOS 01 SOSIONS 4.1.11sOOsoII.11006 oe**** WOO. ,s-Ssiess os, o it so sorossomhomarodossoodow al.11.1.11..
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Over time, it is likely that the quality of education in the

United States has improved; 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. (Duality

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 admlis-

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 American edge in the international quality indexes

would be much larger than has been computed here. The assumption is rather

that individuals of the same natural ability with the same amount of education

represent the same 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 comparisons 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 asserts, 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 better, 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 cautiop in drawing conclusions from the

education quality indexes. In doing so, I shall indicate the extent to which

they would be modified by plausible changes in procedure. The qualifications

apply more strongly to comparisons of the level of educational quality of

the labor force in different countries than to the time series.

The discussion that follows assumes that the final and complete

estimates to be derived are very similar to the preliminary estimates given

for some countries in this draft -- that is to say, it is written for the

most part as if the estimates given here were final and complete. Conclusions

based 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.11g9Amilp.t.ose, George Allen and Unwin Ltd.,

London, 1953, p. 44.
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Changes from 1950 to 1962

1. The education of the labor force increased from 1950 to 1962

in all 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)0

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

the United States than it did in Europe. The exact comparison depends on

the weights assigned to different levels of education, 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 increased about

twice as much in the United States as in France, Norway, or Italy, almost

three times as much as in the United Kingdom, and four times as much as in

Denmark. The _Increase in Belgium came much closer to, but was still below,

that in the United States. Even if (quite unjustifiably) no allowance had

been made for the great increase in the number of school days represented by

a year of education in the United States, the American 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 throughout

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

Adjusted to re-
cent content of
days per year 7.59 9.25 1.66 7.87 9.62 1.75

Not adjusted 9.68 10.68 1.00 10.01 11.08 1.07

Northwest Europe

Belgium 7.98 8.93 .95 7.95 8.81 .86

Denmark 7.46 7.82 .36 7.55 7.83 .28

France 8.09 8.65 .56 7.89 8.51 .62

Germany

Netherlands

Norway 7.90 8.40 .50

United Kingdom 9.13 9.70

Italy

.57

7.70

9.42

8.28

9.88

.58

.46
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produce a different result.

An alternative measure of educational stock sometimes used is 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 unsatisfaetory

though simple procedure. Table 10 provides estimates for 1950 and 1962.

When the education received in the past in the United Stites is reduced to

equivalence with recent education on the basis of days attended per year,

the 1950-62 increase in the average education 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 only about 0.5 to 0.6 years, about one-third the adjusted American

figure, and that in Denmark still less. Those in Belgium and Italy were

around 0.9 years. As with the weighted indexes, the difference between the

United States and the major Northwest European countries is large.

The finding, which I consider unambiguous and firmly based, that

the education of the labor force has increased less, not more, in Europe

than in the United States is a major one. Increased education is a

principal source of growth, and it is important to know that European

countries have not been achieving more rapid growth by raising the education

of the labor force more rapidly. This finding does not, in itself, tell us

whether or not increased education of the labor force has contributed more

to European than to American growth rates. It does tell us that if educa-

tion has contributed more in Europe, this can only be because 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 general, an e uivalent increase in education raises the

average quality of labor more in Euro s e than in America and contributes more

to the growth rate.

The same addition to the number of individuals with a given amount

of education that is appreciably above the average amount clearly will raise

the average quality of labor by a greater percentage 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 (but who are.distributed 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 by 0.60 per-

cent in the United States, 1.62 percent in France (taken as typical of Northwest

Europe) 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 were at the 12-year level, rather 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 upon changes in the education of the

young that took place during this period, and no international comparison of

these, changes has been,made or is implied. What affects our 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.



in Italy -- that is, in the ratio of 3 (France) or 7-1/2 (Italy) to 1.

The greater increases in Europe reflect robonly the lower average level off'

edudation but also the shape of the distribution. Persons with 12 or 16

years of education are scarce, and command a much larger earnings differen-

tial (after allowing for natural ability and other associated variables)

65.

1/

over persons with 6; A; or 10 years of education 'than they dn in AmArinA.

These calculations ,..eflect 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 European and American

earnings differentials, the contrasts between countries calculated in this

paragraph are also more likely to be under than overstated;

Most of the increase in European educational levels, however, has

not taken the 'form of increasing the percentages at the upper levels. Past

increases in the compulsory school-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 whel. the school-

leaving age was at 3 different levels,. As younger age groups replace older

1. To check these calculations the reader needs the levels of the civi-

lian 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 of education

is taken as 100 and each country's own weir -:-.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 school-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 permit an

increase in the number of students who extend their education much beyond the

compulsory 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-leaving 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 what

I believe to be a fact, that expansion of the numbers of persons with higher

educaticim and, especially', advanced secondary education, can do more for the

European economies than a feasible rise 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 a whole, with percentages at all upper levels rising,

at all lower levels falling, and a gradual 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 States.

4. J,/j_Jakgy_.._thg1tlotceraiLks'ouhtattheincreastin educati2n

a s I" al 't of labor re in the Unite States than In Northwest Europe,

1 2 a d contribute m e to the Ame ro h 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 0.4. I have not yet estimated Germany, the third large country

of Northwest Europe, but would be surprised if the increase were as great

as 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 inclusidn of estimates 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 force related

to additional education contributed 111-4out 0.6 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 given in this chapter are crude. More precise computations"'viill

be given in a subsequent chapter.
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If the differentials in the European education weights are too

small, which is not unlikely, the Northwest European figures 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

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 larger education differentials to be

appropriate in Italy below the 8-year level.

International Comparisons of the
a'llehha12,9jSithLaborForce

1. alit of t e labor force in Northwest

fairly United States.

1. It will be noted that the quality adjustment indexes for France and

the United Kingdom rise 1.5 and 1.9 points more, respectively, 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 appraisal of the data yields this result

for the area as a whole and for the individual countries except the United

Kingdom. IV 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,

and 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.

Is/
Even in 1950 my quality index was higher in the United States.

2. S ates education wei hts as is mos near

psLpxktpfszgn.CtsLttouao'aelaindifferences in real nattenalLialma

alugLillUnited States prices, the difference in educatignigl_gum/iIy.betwqgn

'ted S a s and Northwe I derat

1. Combinations of data from Table 7, Column 3, and Table 6, Part 11 .

yields a 1950 comparison based on United States weights. With the United States

taken as 100, the indexes for the other countries are as follows: Belgium
Denmark 97.0;

93.31/France 95.5; Norway 98.0; United Kingdom 99.6; Italy 83.9.
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may estimates, given in Table 7, shoW the quality of labor as affected

by education in five Northwest European countries to be 5 to 8 percent below

the United States. 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 1.2 percent

(of the United States figure). Education of the labor force would then

account for one-eighth of the difference.

My final estimate was a compromise between two others, one of which

assumed equivalence between individuals receiving the same number of years of

education, the other between individuals leaving school at the same age.

All three measures yield much the same comparison between the United States

and Northwest Europe, but the choice makes a considerable difference for some

of the individual countries, particularly Denmark, Norway and the United

Kingdom.

If allowance for the current difference in annual class hours in

the school year between'Northwest Europe and the United States were deemed

appropriate, this would eliminate about one-fourth the estimated gap between

Northwest Europe and the United States. On the other hand, 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 either the .level or the

grOwth.rate of educational quality of the labor force, or more likely 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 a between the educational unlit of labor in the United

States and Northwest Europe is substantiall reater if Northwest European

education weights are used. This would be appropriate if we were trying to

explain the difference between United States and European national income

per person employed based on European prices (which is much larger than the

difference based on United States prices).

For the comparisons 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

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

Denmark 88.3 78.4

France 92.5 86.8

Norway 90.7 84.0

United Kingdom 98.0 88.9

The gaps between the United States and Belgium, Frame, and Norway

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 dit,

ferentials in the European education weights I have used are too small, the

Northwest European indexes should be even lower.
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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 States

weights would nearly double the gaps between the United States and France,

Belgium and Norway as given in Table 7, Column 3, and more than double the

gaps between the United States and the United Kingdom and Denmark.

The calculations 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 0 to 5 years of education (including

61.5 percent with no education) and the average number of years of education

of the labor force was 1.94. The percentage of males 25 years of age and

over with 0 to 3 years of education was 62 in Costa Rica, 85 in El Salvador,

87 in Guatemala, 88 in Honduras, and 84 in Nicaragua. 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 attainment*

4. The_difference between the results of .ue...1...._2uroon

112t!lhe facLIMIAAYMARA9.tE02110112212

caused b inade uate informat n the teohni ue x use s le = s sat4Rfaotaiz

fgrgoming.a2mAtmiga than Cmiguating_shuggs within a country:.

OECD estimates based on the Turkish Census for 1960.

2. Committee for Economic DevelopMent,

America, New York, 1964, p. 35.
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Given adequate information the weighting technique 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 Europe. 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 national 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 composition of labor (by educa-

tion levels) entering into different products varies. It is for this reason

that I use United States weights in the comparison. But this selection may

not completely avoid the difficulties, which are inherent.

5. The diversity of educational backgrounds among Americans must

be an advantage in that it provides broad opportunity to match the educa-

tion of workers with educational requirements for different types of work.

The uniformity of the level of education of the bulk of European, and es-

pecially British, workers may imply that individuals in the occupations least

demanding of educational background have more education than contributes much

to their performance, and almost surely implies that in the more demanding

occupations the European countries must often make do with workers having

much less education than would be advantageous or else be content with fewer

workers in the occupation. As between two distributions 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 dispersion 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 educational

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 the equality of the index.

Isuspectilyindexes based on United States wei hts do not

take the American advantAge_indispersion sufficient y into account, and that

their use leads to some understatement of the amount of the difference between

United States and Euro can national incomes that is due to the education of the

`labor force.

6. The educational Quality of the labor force in Ital is far

below that in the United States and this accounts for a sizable fraction

of the differencejasutipgy man.

My "final" education index for Italy, in United States weights,

1.1
is only 81 percent of the American index in 1960. Using a labor share of

80 percent, this would account for a differenceof 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 year, the gap between the United States and Italian education

....111.....m.1101111

1. It is perhaps worth noting that the minimum possible value for this

index, given the 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.



75.

indexes would be even larger,

A comparison of the 'United States and Italy based on Italian

weights has not been made, "eu.-; 1; evident that use of Italian weights

would yield a gap between. the United States and Italy far greater than does

use of United States wei;shts.

Relationshi petween Level and
Growth, and Future Trends

Education is typical of the situction where an equivalent increase

in a resource contril%tee3 -o e g'..owth rate in Europe than in the United

States because it is scareer. Fine, ,..efelence to the United States,

highly educated persons (and esiieciull. era with educations equivalent to

American high school or j'enior college z;ref/urtes) are particularly scarce in

Europe and the ratio of earnings 1.o average earnings high, this differ-

ence is larger the more an adrlition to -',he European educational stock serves

to increase the dispersion in the distribution.

However, education of the labor force is not a characteristic with

respect to which Europe has teen c_eesing a gap between itself and the United

States.~ From 1950 to 1962 the gap was increasing. Also (based on United

States weights) the educational quality of Northwest European labor was about

the same in 1960 as in the United States as recently as 1950, and much above

that of the United States in a926 when real national income per person em-

ployed was at about the 1960 Northwest European level. A rough estimate

would put the United States 7:ndex in 2926 at about 81 (United States in

1960 = 100) which is much belor the 1960 in of 92-95 for five Northwest
European countries and only equal to the 1960 Italian index. .4.1............

1. The extrapolation from 1950 to 1926 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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in the United States will

the fifties while in he

rapid in the sixties. r'f,)4

76.

, .,bat the educational. quality of labor

;ZI:Iies about as much as it did in

co-Antries the rise will be more

7ho average rate of increase in

the education quality EJropeanweights) will be higher

in the seventies than 1;

France, and the United .4;,JA,

A final ealcul:IoL

are heading in the loner r n

of education being prov,

3 percentage points in Belgium,

Norway.

r ;%; vitLe the different countries

by which the average years

of 1957-58) exceeds the

duration of education of r The average education of

recent students exceede'.1

in Belgium, 2.2 in "7.ariee,

in Denmark. (The flgure 1.e 2.0 years if the labor force

average is not adjusted. fer , E);"..:,e1 yaar in the past, and 3.5 years

;,:y 3,9 years in Italy, 2.5

.,J Le United Kingcam, and 1.0

if it is.) The order aa,.: L'e.tepe:..in countries Belgium first,

1. The statement wit rePTyle' to o Uni.:ed States is based on previous

Projections by the author. she education of the labor force

being prepared by the Uhited T.47partmant of Labor will.provide the basis

for a better estimate. r.,tee 17cr the 7,1:ropean countries are all deduced

from projected changes in -dte EWA7:Z4- ree:eoer of years of education; data are

given in the notes to this Cr, An ell:erive estimate by the Working

Group at the University of teselc.: .,...1 r a leach larger acceleration between

the fifties and sixties in .% _le, indica:;ed above (See notes to this-_,..e

chapter.).

2. Table 8 gave c%:;tim-tt., =ber of years of edudation being;

received by students jell 1957-5, The !Iverag for the labor force in 1962,(for

this purpose x use a simple average of males and females) was given in Table 10.
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'followed by France and Norway, and thin the United Kingdom and Denmark -- is

the same as that for the increases in the quality of the labor force in

1950-62.



EDUCAlION AND EARALIGS: 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 qualitative
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 etime-

honored one in economics. All of the major classical writers

discussed the division of inco.ae both among the factors of

production- and among the owners of those factors. Smith list-

ed five determinants of the size of wages;for any job:-theagree-
1

ableneds of the work, the difficulty ancr expense of learning how

to perform the job, the constancy of employment, the rebpun-

sibility taken by the 'employee, and the probability of success. 1

Others modified or argued against these factors. Mill, Marshall

and Taussig all discuss what 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 last decade, new interest

has been generated in the causes of income inequalities and

the size of the contribution: to that inequality of these

various factors. In particular, there has been a great deal of

discussion about the effect of education on individualb, 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 which try to de

termine what proportion of the total product is due to capital,

and 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, regarding expenditures on education

as an investment in "humLin 'capitLil." Such an apporach is, of

course, not an original one. Smith may again be profitably

quoted in this regard:

A man educated at the e),.pense of much labour and
time to any of t;_ose employments which require extra-
ordinary 'dexterity and skill, may be conix.:(red to one
of th6se expensive =chines. The work which he learns
to perform, it mint be Expected, over and above the'
usual wages of co.LmOn labourer, 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

5being had to the uncertain duration of human life 000

Since it was recognized from the first that many factors

contribute to the size of an individual's-earnings, 6
attempts

have been made to quantify the portion of the difference between

earnings that is attributable to each of the factors. Never-

the-less, in his recent Book, Human capitaa, Becker still puts

at the top of iris list of suggestiQns for further research

these comments:

Economists have been surpriciny ignorant of the
quantitative effects of different kinds of ability
on earnings and productivity, yet such knowledge is
essential in estimating the gains from investment in
human capital (and in resolveing many other problems
as well), The surveys utilized in this study many of
the studies that are discussed in section one show
the feasibility ana importance of determining these
effects, an4 al any more such attempts should be made in
the future.'

This study shall attempt to fur Cher analyze the quanti-

tatime importance of education and intelligence for earnings. The

differential effect of education on individuals of different

ability and .the effect of adding high school to primary educetion

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 hoped that more.uccurate ideur' of the effect of education

will beccale available to school c,Junscllors and "Poverty Program"

planners, which will aid them in advizing their students and

making thqir plans. 'The aim of this study,*then, is to shed

light on sub-obtimization decisions within education rather

than optimization between education and other expenditures, both

for the individual' and for society.

Some of the more imPortunt attemptsito determine'the'con-

tribution.of education end other factors ,to the individtlal's

income should preceed detuiJled aescriptidn of the present

study. From them various hypotheses and estimates of effects

can be derived and tested in this study.



FOOTNOTES

1. Adam Smith, The Wealth of Nations ..(New York: Modern Library,
1937), p.101.
2. Mill asserts that 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. Thus they
get the meanest labor at the lowest wages. He also argued
against Smith's assertion that higher wages were a compensation
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: Longmans, Green & Co.,
1909), pp. 388,391. .

Marshall adds to kill'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: supply. :. The differential investment,
of capital in individuals, he asserts, is another reason for
wage inequalitites. Alfred Marshall, Princi les of Economics
(dth ed.; iJew York: Mac Milian Co. 1953 , pp. 55 562 & 564.

Taussig dogmatically simplifies the question: "The causes of
inequality are reducible to two: first, inborn differences in
ability; and second, the maintenance of acquired advantages
through envlrort lent and thro-,gh the inheritance of property."
F.W. Taussig, Principles of Jconomics (4th ed.; New York: Mac..
Milian Co 19391 2, p. 297.
3. In his preface to Inequality of.Incomes, Dalton observes
that, "...most 'theories of distribution' were almost wholly
concerned with distribution as between 'factors of production.'
Distribution as between persons, a problem of more direct and
obvious interest, was either left out of the textbooks altogettcer,
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 (MUITOon:George Routledge & Sons, 190577577fir.7----
4. Robert M. Solow, "Technical Progress, Capital Formation.. ane
Econumic Growth," AmL.rican Economic Review, Proceedings (May 1962),
52, 76-66.

5. Smith, p. 101.
6. For example, Marshall commented p. 577: "And there is some
interest 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 profits on the capital invested in their special training, how
much is the reward of exceptionally hard va'k; and how much
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 articles writton during

the last decade which deal with the relationship between education

and income. These studies can be divided into two main types:

the "census" study, which uses as a primary source data which have

already been cross-tabulated, and the case study, which has or-*:

ikinal individual data, suitable for multi-yariant analysis, 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 introducing 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 government census or from some probability sample of the

population of a country. Those using the United States Census

data .are limited in their potential breakOown of the data to med-

ian income for age anti education intervals by sex and race1

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

level fOr 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-

creased0.3 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

Next they estimated the cost of college education5 and cal-

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 government

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 education is worth $100,000." The authors claim

only that the 4100,000 represents the increment in income for

a hypothetical group of white males who "live" a life with the

same amounts of income at (....ach 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 time
A
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 assumptions 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 attests

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,
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Houthakker took the same data that they used and reworked it.6

He used different means (trying to correct for the skewness of

income distributions) and extended the span of "lifetime earnings"

to age 14 on the one hand and ages 75 and over on the other.
.

He then attempted to capitalize the incremental income corres-

ponding to increments in education, which is a step towards put-

ting the gains associated with education into perspective. 'This

increment 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 educational

level and another is very sensitive to discount rates, as one

might expect given the long period over which this gain is

stretched. One might query in this regard his use of 14 years

as the beginning point for his calculations, as this is even

below .the minimum school attendance age in most states, 7 and

consequently substantially reduces the capitalized income

increment. 8.

How differences in ability affect the increment in income

attributed to education is brought by Bridgman into this line

of analysis in a tangential manner.9 Taking figures from the

1956 Current Population Survey, he computes separate lifetime

incomes (age 25 to death) for high school graduates and for

college graduates. Bridgman works with median incomes instead

of means,
10 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 graduate over the high school

graduate increases as one moves up the income scale. That is, .

r 41.r
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zraduate incomethe ratio increases from 1.347 high' school graduate income'

through 1.46 to 1.54 as one moves ,from the lowest quartile of

income for each group to the laghest.11 Looking at a specific

group, those 35-44 years of .age in 1956, he finds the same

pattern.

In addition Bridgman presents scores for some 110,000 t

enlisted men who took the Army General Classification Test in

1944 and 1946, assuming that these men were 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

75-h' percentile of the'gigh school graduates in the group to

their college graduate counterparts, the former's scores put

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.12

That ds, the difference in ability levels decreases as ability

in each group increases.

From these two facts Bridgman concludes that at low income

levels the differences in ability seem of far greater importance

than the educational differences and at high income the educa-

tional difference seems more important.'3 This conclusion does

not seem to be the only one consistent with the data if other

factors are allowed to be considered. For example, many col-

lege graduates may be in the lowest quartile of income of the

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

grows in an exponential manner as one moves away from the median,

the smaller percentage difference at the high extreme of



ability could be as meaningful as the larger difference at

the lower intelligence, levels.

FIGURE fi

A = HS low
Gatir I

B = college low
C =H.S.high
D = college high
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To reinforce his arguement Bridgman reproduces data from a

1930 study of land grant college graduates, which gave median

earnings by age of entrance to college, a proxy for ability, the

hypothesis being that on an average, the earlier the entry, the

greater the ability. This data shows a very regular pattern of

the hypothesized sort for those graduates 10, 20, and 30 yek's

after their graduation.
14 Finally, he presents data on salaries

-c p scoRE

of Bell Telephone 6ystem employees by college rank and campus

achievement, which show an increase in the proportion in the

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 connected with the Census data

which he is suggesting needs modification to take ability into;

account. Therefore the specific adjustment caused by ability

differences still cannot be discernedl

In an article indirectly related to these 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.15 His method

was to estimate the direct expenditures on education and the

foregone, earnings of those who untertook it and he claimed that

thesum..of the two equals the amount of human capital.

Herman Miller has contribvted two further articles extend-

ing the analysis of the Glick-Miller article of 1956. In the

first, he compares the lifetime incomes of men for 1939, 1946;

1949, 1956, and 1958 data, using the same method that was des-'

cribed above.
16 He concludes that, "Although the income levels

have changed considerably during the past 20 years, the basic

relationship between the extent of schooling and income appears

to have remained much the same."
17

Unfortunately, however, the

1939 figures are for earnings of those with :not more than $50

income from sources other than wages and salar, which cuts out

most people who were in business for themsieves 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, which was used in the cal-

culation of lifetime income, since he has available 1950 and

1960 census data. 18 He shows that the increase in income assoo-

iated with the difference in age between the 25-34 and 35-44

years old in 1949 groups is less than the increase the 25-34

age group actually received as seen in the income data for 35-44
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year olds in 1959, that is, for the same cohort ten years later

(neglecting international migration). Thus the earlier method

underestimates the amount of income associated with increased -

income that actually occurs; not an unexpected result.

CASE STUDIES

In this subsection, both those case studies which specif,=.1.

fically attempt to determine the effect of education on income
and those which have data that can be directed to this purpose
(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 ).

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 graduation.P Since
at best it only shows median income for each cell of a two var-

iable matrix, this study has greater resemblance to a "census"
study than to a case study. One table, for example, shows med-
ian income by rank in high school class and education and a
second shows it by IQ level and education. Thus, one can never
determine the simultaneous effect of IQ, class rank, and education
on income,.



Their study id 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 IQ, 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 42,500 a year more than the

high school degree, the higher amount being for. the highest

ranked group (91-100) and the lower amount for the lowest (mostly

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 $1,100, going from the lowest to the

highest educational group.

They summarize these findings by 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,'
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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 to $2,400 higher median earnings; holding education

constant, the 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 extent, Wolfle and Smith's research provided the

inspiration for the present study. Their inadequate use of the

data, however, is not toe 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 data, cae to its intrinsic nature rather, than inademate

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 J?inanoes'.. representative sample of "approx-

imately 3,000 American spending units.," Adams performed tests

to determine what effect, both quantitatively and qualitatively,

selected :socio- economic variables and certain combinations of

them had on the earned income of white males.` variance analyses

he found that each of the simple variables significantly 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)



through a multiple regression:

Log10Y = 2.6459 + .2003A
(.0188)
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- .0271A2

(.0028)
+ .0555E

(.0120)
+ .1351J

(.0100)
+ .0548L

(.0142)

+ .0598L + .2105P
(.0094) (.0134)

Where Y = Wage and salary income
A = Age in 6 groupings ranging from 18-24 through 65+
L = Region dummy. which equals 1 if not South
C = Community size with 0 being open country and 1 and 2

communities less than or greater than 50,000 respectively
P = Part of the year worked; 0 if lessthan 11 months, I 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 ,Above for blue-collar occupations.

J = Occupation equalling 0,1, and 2 for unskilled and service
semi-skilled, skilled, clericallwad sales; and managerial
and professional respectively.

The regression equation explains 43 percent of the variance.

Several of the variables are framed rather unusually. Occupation,

divided into only two sub-groups, is used in defining education,

itself similarly divided. This attributes to education explanatory

power 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; more likely

it reveals the effect of these other factors. The occupation var-

iable is defined in a manner which similarly detracts from the

effect of education and the other factors. Professionals, for

example, have higher income partly on account of their educations and

abilities. Thus the use of both the educational and the occupational

variables undervalues the contribution of education to earnings.

in sum,'Adams' handling of the data here seems to obscure rather than

define the effect of education on earnings.

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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spending unit heads in 1960. 22
Since the total group was rep-

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 used hourly earnings as the fac-

tor to be explained by tie socio economic variables they collected.

To attain hourly earnings for tl.ose 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

in the state of residence, supervisory responsibility, "attitude

toward hard work and need-achievement score," race, "interviewer's

qssessment of ability to 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 workgd, *hich'yields an eStimate.of "annual

earnings when combined 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

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 genes

erated when the hourly earnings of only the white male non-farmer

spending unit hdads who worked in 1959 are analyzed. Attitude

toward hard work and need-achievement 'score as well as the in-

terviewer's assessment of ability to communicate are no longer

statistically significant and physical condition becomes -a

significant explanatory variable for this subgroup.24

The authors present their result's 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 gross effect of the factor

while the "adjusted" effect indicates the part which is due sole-

ly to that factor after controlling for all other variables

which might be .associated with it to a greater or lesser degree.

For example, the gross effect of being female is a decrease of

750 in hourly earnings, but the adjusted effect is a decrease

of 780, because women's other attributes (thei'r education, oc-

cupation, etc.) differ from men's so as to contribute to

an additional decrease in their hourly earnings. The effect

on income of differing amounts of education is not forced to

be the same for each group. Thus, for example, college education

is not constrained into affecting earnings by the same amount

for those in the 25-34 age group and those in the 45.54 age 'group.

Their. use of the interviewer's opinion of the interviewee's ability

to communicate as a proxy for intelligence attempts to conpensate



1-1.13

for the lack of a variable indicating ex ante relative ability.

This ability to Oommanicute results partly frOaleducation25 and is,

as they themselves admit, a very poor indication of ability.
26

The use of supervisory responsibility does not seem to be justified

as an independent variable in explaining eamed income because

it, just as the skilled-unskilled, etc.. breakdown of occupation

used by Adams, is too much a result of all the other variables

which determine 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 becauSe these 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

enrollment of the college attended. The following compound

variables were also significant: ability with years since graduation;

medicine, government, and education as professions each with

years since graduation; business as an occupation .ith city size;

aid business as an occupation with mother's education. Variables

which were not significant include race (there were very few non-

whites, probably due to the selection process mentioned above);
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father's education, mother's education, and various other com-

biaations of the' variables.

His ability variable is extremely ingenious, although equally

tenuous where great accuracy is needed, since many of his assump-

tions require that the average mirror the individual. His basic data

are the average grade and department of concentration reported

by the student on the questionnaire,.
29 the average grade of all

students in all departments of certain colleges, which are

assumed to be applicable to all colleges, and finally the average

grade of students entering specific colleges in 1952 on one of

several tests 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 determine the effect of individuals' ability on

their incomes is open to more question. Both the simple grade

average and the adjusted grade average used by Hunt are unreliable

proxies for an individual's ability, due to the great differences

in difficulaty between specific courses selected, both in the

major and as electives. There is also the proxiLem of the accuracy

of the questionnaire, since responses were mode in some instances

fourty or fifty years after graduation and the difference between

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 but when individual variations

are being analysed, this is no longer true.

5. With a sample of 238 persons who were heads of households,

had less than a college education, were 21 years of age or older,

and had been interviewed in 1957, Hirsch and Segelhorst undertook



1.:15

a multiple regression analysis.30 Income was their dependant

variable, while dummy variables for race, sex, self- employment,

migration from the Deep South, education per pupil, expenditure

on education, occupation, Occupation of father, age, and size

of birthplace were their independant variables. They found race,

sex, years of schooling, occupation and a self-employment combined

with supervisory status variable to be significant at the five

percent level or better. . They then estimated the lifetime incre-

mental income associated with an additional year of primary-

secondary education "on the average". This procedure obscures

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

.statement after showing specific results for each year of educa-

tion, thereby making ma)j..mum use of the data. Two other factors

severely limit the value of their results: their use of income in-

stead of earnings and the absence of any measure of ability.

6. In 1959 the fifth volume of Genetic Studies of Genius

was Publish d. 31 It describes a group of 1528 men and %o men

whose lives have been closely followed since the 1920's. An immense

quantity of data has been collected about these people, all of

whom had IQ's of 135 or more. Some data on the income of memo

bers of the group for the year 1954 are included in this volume.

Earned income is presented by number of individuals in age and

income ranges, by the number in educational levels and income

ranges, and by median income in 28 occupations. The only'con-

elusions asserted about the income of the genius group is that the

median earned income of those who were roughly in the same



;

IP^

1:16

group as "Professional and semi-professional" and "Managerial,"

as presented in the Statistical Abstroct of the United States,

was $10,556 as compared to total income medians of $6,020 and

$%,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 as a whole had medain total incomes of $3,980 and

$4,390 respectively.32 This dOes not take into account the edu-

cation differential between this group and the general population.

Using this sparse data, I calculated an estimate of the mean

income by educational level, which is. done below, to estimate the

additional income associated with this high intelligence level,

holding only education constant.

There are two sources which present income by education for

the whole population. Miller's article of 1960 and the Morgan, et

al., probability sample (see above pp. 6f. & 10f.). The Miller

study gives total income for 1956 rather than earnings by age

groups and the Morgan, et al., book gives the deviation from the

mean of the sample (through a regression analysis as described

above) for hourly earnings, hours worked, and labor force partici-

pation by age and education. Their product .gives expected annual

earnings. Making the assumption that the proportion 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, to the Miller and Morgan figure-in

order to attain one average income figure for all ages of each

educational level- , In the ,fora: found beloW, comparisons are possible

between these groups.
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1111.11.

sigh school graduates

bome college, no degree

College degree(s)

Co lege
High school

(a) Terman, op. cit.

(1)a (2) (3) (4)0
s (5)
1(1)/(4)(1)/(2

API.MOONAMNIN.A10.

$10,0501 44,8801 2.06 ''$5,910 ' 1.71
/10A..1. tn".M0,01.0,"Ts/a~pAANsr,s**01

$ 9,9801 $5 980 1.67

$15,060 $8, 970 1.68 0,820

1.50 1.84 1.49
I 11.1.0*...

Consumer Price Index of 1954
Miller(b) all ,income reduced by ----

ConsuEer Price Index of 19-57;article, 1960, 222 cit.
Consumer PricE., Index of 1954(c) earnings `reducers
Consumer .Price Index of 195p Morgan, et 4..by --------

22..cit.

.Thes'e figures suggest that greater ability is associated with

from a 67 percent to a 106 percent .higher incurne than that of the

population as a whole. The Miller data is the less meaningful

cop.parison in terms of the income covered; 'however the Morgan
et.al. data is for a later date than Miller!s and my price. change
correction understates the effect of time due to the growth of
the economy. 33 In additibn, Morgan, et.al.o.s data represents

only a relatively small probability sample of the population

while Miller's is based on the full Census. It is interesting

to note that the genius group did not have a larger percentage in-,
crease from going to college than did others (less if we use the
Miller data) and actually took an absolute loss in earnings if they
went to College but did not graduate.34 The absolute increase

in earnings is larger for the genius group. Their rather..

high absolute earnings can be partially explained ba the genius'

group's having more education than the general population at

each educational level.35 In sum, this evidence suggests that
those with 135 IQ or above have a decided (70 to 100 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 Thousand Careers, gathered extensive data

about a group of men in the armed services in 1943 who volunteer-

ed for aviation cadet training. 36
These men were well above

average in intelligence and had education which averaged more

than high school graduation. 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 administered in 1943 including biographical question-

naires. Mainly through extensive military records, about 70 per-

cent of the original 17,000 subjects were traced in 1955 and

answered questionnaires. Thorndike and Hagan found that correl-

ations within finely divided occupational groups between biographical

and test data and "last monthly salary" were in general so low

as to be considered due to chance. Instead of using multiple

correlation's to determine the controlled effect of various of

these factors on earnings, they proceeded to disparage the use-

fulness. of earnings as a measure of success. Thus, this body of

data was not applied to the question of the determinants .off`:.

earnings, even though it might profitably have been put to such use.

BinCe no earnings data was presented in the book, I was. not able

,to undertake even a bare attempt at salvaging some information

on this question;

8. Project Talent, under the direction of John Flanagan of the

University of Pittsburg, is an undertaking which will generate

excellent data that could be used for a case study analysis.37
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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 ability on earnings better than any previous attempt?:

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 yearp, since the careers

of these students lie in the future.
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An ideal set of data for a study which is to determine the

effects which both various levels of education and ability can

have on earnings would have three essential ingredients. It

would have an accurate measure of ability, preferably intelligence

and achievement test scores.' It would be for a group of males
4.

which has an extensive earnings history, being at prime earning

capacity or older at the time of the study, so that the effect

of education over a long time span could be observed.la For

a study in 1966, one would like to have a group for which all who so

desired could have completed college before 1942, in order to

minimize the disruptive effect If 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

based, so as to avoid biases. The younger the group was when

tested, for example, the less likely that it would be biased

either through elimination of less gifted and/or wealthy individ-
4

uals through failure or necessity of'going to work or of more

gifted and/or wealthy through their transfer to private schools.

It was very quickly discovered that there are few longitudinal

studies for large groups of people. None of these studies have

ability measures for a heterogeneous group, selected from among

individuals as young as junior high school students. As has been

discussed at length above, the Wolfie-Smith study deals with all

high school graduates from several cities and the Terman study

traces the lives of a group with homogeneously high IWIEJ. Since

there is no adequate body of data on which to base the proposed

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 additional constraint had to be

taken, into consideration. .Trbnsportation oosts involved in find-
ing school systems with L4ppropriate records had to be minimized,

thus *limiting me to the lidadle Atlantic and New England States.
Many school systems. did not Udminister the necessary tests as
earlY* as the 1930's. New York aity, 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 Waterbury had sufficient records to be
used in the study and were willing to participate in it.

Two concerns led me to match for records from private
schools to supplement 'this public school group. I feared that
there would be a disproportionately small number of individuals
belonging to the highest intellectual caid social strata in attendance
at public schools, especially in view of the tendency of c large
number of well-to-do people in New England to send their children to
private schools. It has also been observed that individuals
with very high incomes have a lower response rate to question-
naires, probaLiy because of reluctance to divulge the sources
anf full extent of their incoes.lb Having too few representatives
from the higher eschelon could cause ray statistics to be mis.
leading, due to chance selection of one or two unucual people.
I ascertained that the Educational Records Bureau in New York
City services many private schools in the country with intelligence
and achievement tests. Since their service goes back to the



thirties and they kindly agreed to assist wherever possible,

I was able to find IQ records 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 group selected

for this study is not ideally homogeeneous. Rather, it is

composed of paz'ts 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 3 from the largest city and

capital of Connecticut, Hartford, which had an estimated pop-
ulation of 177,740 in 1935. The great majority, if not all,
of the schools which 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 parts of the sample

represents about two thirds of the males of the January and
June eighth grade graduating classes of 1935, i.e. all of those
who participated in thecity-wide testing, which evidently

excludes a number of absentees and all those in special edU-

cational divisions (the blind, deaf, retarded, etc.). in addition,
some graduates of the January and June of 1934 and the January of
1935 eighth grade classes were included*
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The IQ and achievement test scored of most of the students wore gar6»

nered from school board records. Other scores were found on the

perman records of student who were selected from complete class

rolls. No subjects were used unless IQ's were available for the

whole class.

From Norwalk, which 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 go to work, i.e. before the sum-

mer betw6en junior high and high school. Intelligence quotient scores

were found for 245 of the 317 students in this class. The 72 stu-

dents for whom no IQ score was found either did not take the test when
the others did, had their records lost, wereinot yet in the city,

or had moved out before the examination.

Waterbury had a population of 1,54iii4A -11
473 31 iLet"

193.7 One of *hese, Oroisby, was an academic high school. The

Waterbury portion of the sample was taken from this school. Test

scores were found for ,of.the zv males who are listed as having
at one time or another been in the class which was togladuate in 1939.
Again, those 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 Wate4ury 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 a larger
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number of individuals with high IQ's who are not in the highest

social class.

Several different intelligence and achievement tests were

used in the various cities. Hartford used the Otis Self-Admin-

istered Intermediate intelligence test and the Metropolitan

-achievement Tests Advanced Battery --kartial; Norwalk used

the Kuhlman-Anderson IQ test and the Unit Scale of Attainment

achievement test; Waterbury apparently used the National in-

telligence test)j), and recorded no achievement test score; and,

finally, all of the private schools used the Otis Self-Admin.-

istered Advanced intelligenced tests.

.

4 I 4
i

.2 .

Since IQ tests use different standard

deviations, grades other, than 100 are not directly comperable...

The scores were therefore adjusted so as to make them all have

a common standard deviation of 11.85 IQ points, the standard

deviation of the Otis tests. The literature on the versions

of the IQ tests that were used in the 1930's'is rather sparse

with regard to the question of standard deviations. I have

pieced .,together 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 11.85/12.0.4

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 student

.left school, and achievement test scores. Some of the Hartford
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students' cards have parent's occupation listed as well as whether

or not, how often, and what foreign language was spoken at home.

The year and month, if not the day, of birth was indicated for

all the students in the sample.

The tracing procedure was simple, although tedious and time-

consuming. City directories were consulted for Norwalk, Hartford,

and Waterbury as well as for several of their surrounding communities.

The student's name, together with each of his parents' names, was

checked. If only the father's. name was available, and no listing was

found for him, all the women's names were checked to see if the

mother might be listed as the widow of the father. All addresses under

a given name were recorded. In addition to the directory 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

school were located. A list of students to be included in the

study was also sent to each of the private schools. These lists were

checked agains alumni records and the available addresses were kindly.

furnished by the schools.

In this manner an address for a person of the same name or a

definite recording of the person's death was found for 70 percent

of all the names for whom IQ scores were available. For an additional

nine percent, an address or addresses were found for a pers)n

with the name of the individual's parent or guardian. Questionnaires

were sent to each address recorded. This meat that 21 percent, 381

persons, definitley never received a questionnaire. Whether the

respondent was indeed the same person that was in the eighth gr ninth

grade in the late 1930's could easily be determined by matching birth

dates. See Table for a complete breakdown of the addresses found.
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THE RESPONSE

The responses amongst the private and public school groups

were 362 in number. There was a much higher response rate from

private school students thin 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- in the IQ scores of those who answered, about two IQ

points for both groups.
1 The. standard deviation of each group

of'respondents is similar to its source group. Of the.original

group 21 percent furnished usable questionnaires. Thirty five

percent of those for whom there is no inforMation that they did

not receive a questionnaire; (I was able to find an address for

either a person with the same name or the name of a perent and

the questionnaire was, not returned from the post office) either

responded or were reported to be dead.

, TABLE

Original Group
Total Private Answers

1.. .Hartford Norwalk 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 26

1180&';' 96 31 .57 184 72 35 39

TOTAL 1169 245 212 1585 291' 281 81

accompanying footnote:
1. Private school students: x = 112:80, =13.04; respondents x =
114.59, = 14.03; Public school students: x = 100.35, = 13,74;
respondents: 3E = 103.55, = 13.10.



In a study of Time magazine subscribers whose last names begin

with the letters "Fa" Lazarsfeld and Franzen observed, "The

evidence indicates that answers obtained through a mail qued-

tionnaire are appreciably more informative -- and therefore

more satisfactory -- than answers obtained by an interview....

On questions that involve a degree of activity, the mail answers

are more qualified ('some' high school or 'some' college

instead of 'completed.')"4They found that 17 percent more

refused to answer income questions in person than by mail,

and that high income was more often divulged by mail than

in person. These results were gatheled by interviewing in

person both people who had answered the original ouestionnaire

and people who had not done so. lJ

There are several. studies which cast doubt upon the validity

of income statistics for individuals from interviews.

Summers analyzed re- interview data generated by the Survey

Research center of the University of Michigan in their Survey

of onsumer Finance.,
lt

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 was computed from the t'igures given1951 income

for the two years in 1952 (called the "Memory" ratio by

Summers) and again using the 1952 figure .from that year's in-

terview and the 1951 figure from the 1951 interview (called

the "correct" ratio). Then, using the intervals below, Summers

set up a matrix with the interval from the "Memory" Ratio as the

row designation and the "Correct" Ratio.as the column designation.
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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 reliable respondants

were a random selection was tested, it was found to be true

with "two minor qualifications...:5he reliablg spending

units heads are somewhat older and better educated than the

unreliable ones." Since the interviewers were not required

to spear to the same person at both times, some of the in-

congrueties may be accounted for by there being different mem-
tti 1144.

hers of the family responding in some of the cases, k-setr-ttre

45d.r.kaa...6*-111 but this goes only a short way in explaining

the large number of units who were not in the same interval

by both measures.

birken, Maynes, and Frechtling found that in fewer than

63 percent of the Cases did a pCrson interviewed in August or

September give income iniormation which put him in the same

income class as he gave in tJanuary or February when interviewed

for a different study: 4:hb income classes 'used were 400

wide from, zero to 45000, $2,500 wide from 45,000 tot0,009,

and finally an.operi4ended category from $10,000 up. gl:hetwo

surveys compared were the burvey of Consumer Finance and the



Census Quality check. 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 $3,000 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/tile each of these

studies is of a different group of people and none of them

uses the saute questionnaire 'for the original and the compar-.

ative data, the evidence is weighty in support of the proposition

that income data is not extremely exact. That there does not

seem to be any particular bias as to what sort of person ans-

wers most reliably is, howewr, encouraging, since this means

that no known biases are introduced by using the income data

st face value. If one assumes that the unreliability shown

above is due to poor or hasty memory, my study also has the

compensation that "the income statements,from the four different

years might tend to cancel cair.t.,otherYout for a given individual.

As a test of the reliability of my own data, I

compared answers to some of the questions on the questionnaire

to information on the school records dating back to the thirties.

For small subgroup of tne 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, subjects grades in school, and the subject's education.

r.lhe 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 questionnaire.

Thirteen of them had a response on thee questionnaire which was

exactly the same as that on the records front 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 answers correspond remarkably considering the

vast difference between the time, place, circumstance, and author

of the two records.

The school records for 16 responaents had information on whether or

not a foreign language was spoken in the home. The possible re-

sponses on the records were "Plever," "Part Time," and "Always." The

questionnaire asked whether "any languages other than English was

spoken at home by your parents?" and, if yes, whether they

were used "Exclusively," "Often," or "Seldom." The only answers

exactly comperable are "Never" on the records to "No' to the first

part of the questionnaire question and the "Always" to "Exclusively."

Three of the 16 were of this nature. Two could be definitely deter-

mined to 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. 1n this

case evidence on the agreement of the records is mixed, part-

ially due to the lack of ctJmparability of the possible answers



2:12

and partly because the extent to which foreign languages were

spoken could easily change over time.

Educational data is available for comparison for 27 father6

and 24 mothers of the respondents. Again the possible responses

are not exactly comparable. The record cards have listings which

include such answers as: "high School," "Junior High," "7," "11,"

"High School Graduate," and "Fifth. Form, France." The ouestion-

naire asked for years of school completed through graduate 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 educational category on both records. An additional

eleven fathers and seven mothers are witnin one category, while

four fathers and one mother are two categories hi'gher on the

school records and one father is three categories higher on the

school records. The inconsistencies were more often in the dir-

ection of having the questionnaire response being lower than that

on the records than vice - versa. The majority tnen, are in the

same 'category on both records. A kdzeable minority (19 of 51)

are different. Most of them are at very low educational levels,

using either record. Confusion or poor recollection about

parents' educations evidently exists. This may be due to represr

siori of the knowledge or to ambiguity as to the number of grades

actually completed. Such ambiguity could be caused by night

school courses or partially finished years of schooling.

In conclusion, the evidence suggests that tne answers here are
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no more than fairly reliable.

The average numerical grade in junior hi Eh compared to the

letter grade they "Mostly" had in "Grammar School (1-8)" is an-

other rnther unsatisfactory test for accuracy. Of 35 cases, 16

were in the same range (90-100 = A; 80-89 = B; etc.). The cues-

tionnaire figure was higher. in 16 cases and lower in the remaining

13 cases. This test is very weak, since we are compering, grades

1-8 to grades 7-9, and after a lapse of 25 years at that. Rem-

embering grades in the first few years of school is indeed a

stringent test for a 45 year old man. Therefore, little credence

can be given'to tuffs test, one way or the other.

Finally, there is inforNation for aome of the students on

whether they graduated from high 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 responded, 109 are known to have graduated. In each of

these cases the response to the questionnaire was that they had

graduated. There are 20 for whom there is a recording of the student's

having left school. Of these, seven indicated that they finished

high school and 13 that they did not. Of tiese 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 trade school, and the last claims two years of radio and

electronics 'training after high school. In other words, each
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of .the seven has answerea other questions in such a way as to

make his answer, which could seem to be an inconsistency in fact

the truth. Therefore, the answers to the education question seem

to be v,.ry reliable to triis,observer.



Footnotes -- Section 2

1. Females were excludea for two reasons: their participation
in the labor force is often sporadic and is not a high proportion
of the group at any time; also, women are very difficult
to trace over time, since _.their' names change when they marry. The
latter was probably the decisive reason for their exclusion be-
cause once the problem of handling labor force participation wassolved, very interesting restlts would undoubtedly be achieved.
la. IQ as ,a measuring device for inherent ability has had a great
deal of criticism in the last few years on at least two scores.First, there are many sorts of ability and one score, at best,
cannot give a full picture of an 'individual's abilities in all fields.
Second, most, if not all, IQ tests can be successfully attacked
as not being devoid of cultural bias. Those children who grow upin hoLles where verbal qualities are stressed and a wide rangeof 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 mersure of general
ability available for large groups of people. Even if there is
a cultural bias, IQ serves the purpose of this study, bectiuse the
desired variable is ability in the form of its effect on earnings
potential.' In addition, there is a social class variable included
so that each individual's IQ will be compared, in eggect to the
IQ of those in the same social class. For a further discussion,
see Hunt'S dissertation, Chapter 1.
lb.

2. After questioning the director of Special Services, who in
turn queried retired and present administrators of the school
system, it could not be definitely confirmed which test had beenused. The National was given in Waterbury in the early 1940's andit is assumed that this was the same test used earlier.
3.

4. That is, where IQ* = adjusted IQ, if original IQ is greater
.' than 100, IQ* - .9675 (IQ - 100) + loo for Norwalk and IQ* - .6077(IQ100) + 100 for Waterbury; if IQ is less than 100, IQ* = 100 -.9875(100 - IQ) for Norwalk and IQ* = 100 - .6077(100 - IQ) forWaterbury.

6. See Appendix for the full questionnaire.
7. See West, Appendix for the Time.Survey questionnaire;

9. sOme questionnaires were returned unanswered with comments asto the excessive length of the questionnaire in spite of all effortsto keep it as,short as possible.
10. Paul F. Lazarsfeld and Raymond Franz=, "The Validity of Mail.Questionnaires in Upper income Groups," Time Magazine Research
Report 1.9.512 (May 15, 1946 ). p.6.
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11. Robert Summers, An Econometric Investigzation of the Size
Distribution of LifriiiimeAvag27nnual Incomn-Stnford: issued
ay -6Ee Stanford University Department of Economics, March, 1956).
12. ibid., pp. 32-33.
13. ibid., p. 44.
14. See M.G. Sirken, E.S. ka,,,nes and J.A. Frechtling, "The Survey
of Consumer Finance;:, and the Census Quality Check," in An
ADDruisa3 of the 1950 Census Income Data, Vol. 23 of Studies in
Income ,nd'WealiTh-TNiriceton:-Princeia-University Press, Nitional
RiFelTu, of Economic Research, 1958), pp. 127-169.
15. ibid., p. 142.
16. Herman P. Miller and Leon h. Paley, "Income Reported in the
1950 Census and on Income Tax Returns," in An Appriqsal of
the 1950 Census Income Data,Vol. 23 of Studiesan Income and
Wealth' (Princeton: Princeton University Press, N.B.E.R., 1958), pp.
I79 :201. Seel pp. 197-198.
17. ibid., pp. 199-200
18. The records showed this Men to be a plumber and the ques-
tionnaire response was "accountant." Since the nuestinnaire
directs the responder to answer in terms of the "Peopie who raised
you, whether or not they were actually your parents," this could be the
explanation for the difference in some of the :vesponses, although this
particular individual aid check "Father" and "Mother" for the
answer to "Who:raised you?".
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There are many problems invoi.vea in trying; to determine the-

effect of education earnings, which are due neither to people's

diversity, the difficulties in determining the. proper functional

relationship between the variables, nor even to gathering adequate

data, but rather arise from the necessity of quantifying and

defining the variables themselves. So that the reader can better

:040,1) t;f1 rooulW of lhin nLudy, a aisounsioli of how somb of those

problems were.dealt with is necessary.

Earningg itself is one of the most troublesome variables.

This is true .whether 'tile individual is self-employed or hires

out his labor. The major problem when dealing with individuals

who are self-employed is how to separate returns to their labor

from returns to the capital that tLeY have invested in their .

business. One would not want to treat two men the same if both

had earnings of' $10,000, but one owned a $1,000,000 factory

and the other owned $5,000 worth of plumbing equipment and

parts. Inherent in this problem is the question of determining

how much capital is actually involved. Does one, for example,

include "good will" as part of celital or merely reproduc-

ible goods? This is especially critical in considering tl:e

capital involved in a professional man's (doctor's, lawyer's,

accountant's, etc.) business. As an aLternative one may opt for

using the amount invested as a measure of capital. In this

case, retained earnings would have to be treated as part of

earnings and also as part of investment. This is probLbly the
I I

Li best theoretical solution but has great practical difficul-

ties, since people with small businesses often do not keep
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adequate records for such calculations. If direct investment
plus retained earnings is-used as a meaure of capital, there
is a problem of appreciation and depreciation, both from overall
price changes acid from fluctuations in particular markets. 1

For this study, the data available for use on this question
consisted of answers to questions on the profit of e seliN-owned
business, its worth, the profit left in, and the profit or
wages taken out of the business. 2

. Gross earnings was assumed
to be equal to the wages, salary, and profits taken out, plus
the profit left in the business.

Since the only figure available, on which to base the por-
tion of gross earnings due to capital was the answer to the
very general question mentioned above, there is no way to treat
the various problems of how best to define the amount of cap-
ital invested in the business. A very dettdled hiEtory of
each business would probably provide the best set of data to
use for a more adequate estimate (if enough people would ans-
wer such an extensive query) and a second best method would
be to ask the single question on the worth of the ousiness,
which was used in this study, prefaced, however, by several
statements, of principles explaining how they';shduld

d-drivei*-6heite.astimatel
After the site of the capital 'involved is decided, there

is Still the difficult question of what interest rate to use
in determining the earnings which can be ascribed to the cap-
ital invested. Several different interest rates have been
used in similar problems in the literature.3

Eight percent is
the arbitrary choice for this study. Hence, eight percent of



4

3:3

the value of the businek:s v:as deducted from gross earnings
to determine earnings from labor for self-employed men.
A test of the sensitiveness of the size of 04justed earnings
to the interest rate used shows

In comparing the earnings of individuals, the earnings
rate is the best unit of comparison. 4

Other difficulties
are associated with this type of calculations. What proportion
of the time spent on the road by a traveling salesman should
be counted as hours worked? Should the hours spent in a charity
ward by a doctor be included as part of his working day? How
should the worka performed by*a spouse in a family business
be treated? For this survey, answers to the questions about
the number of hours per week and weeks per year usually worked.
were taken at face value, since no evidence was available
with which to derive some other estimate or adjustment. For
men 'who were self-employed and whose wives worked in the
blisiness, $2.00 per hour worked was deducted from gross
earnings since the gross .earnings were defined for the man
and his wife.

Once a figure for earnings per unit of time worked is
established, the ugly pro olem of how to treat what has become
widely known as "fringe benefits" springs to the fore. The
amount of time contractually paid for, out which is not actUal-,
ly worked, varies. widely. Such time includes paid vacations,
paid holidays, coffee breaks, time for medical services, sick
leaves,, and numerous others. In the United States as a whole,
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these have a value of

5

Other fringe benefits include pensions, health insurances
/etc.

accident insurance lbonuses, premium pay, legally require4noureances,

This study has data on paid holidays, vacations and sick leave,

but not everyone answered each of these questions and some

of the answers are indefinite.
6 Surely, if adequate data were

available, the equivalent of the paid time not worked should be

added to earnings. The cost of other benefits, 1 would argue,

should be included at the rate of tLeir cost to the employer.

Others argue that since the employee does not have a choice

as to whether or not he will "purchase" such benefits, they

do not have full value to him. "Xherefore, they conclude, these

should not be included at more than 75 (or some other figure)

percent of the value.? Since these benefits are often created

by the collective bargainint, process just as wages are, it

seems arbitrary to conclude that one part(wages) is full value

and another (fringe benefits) is only part value. Moreover,

those who argue in this way have a difficult time trying to

defend any specific discount figure chosenit

How to treat fringe benefits for self-employed persons creates

a further difficulty. What is the meaning of "no" paid vacations

if the individual only worked 48 weeks? Again, T was forced

to take the answers at face value. Since r am computing earn-

ings per hour worked, this is self-correcting in the case of

the self :,mployed individual as his earnings are merely spread

over fewer weeks.

60
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In this study, t. en, no meu sure of fringe benefits other

than pay for time not vorkeu is used, and even this is not used

in all cases due to the incomDJ_eteness of the data. Ideally

earnings per hour would take into account all fringe benefits

and periods of unemployment. To determine lifetime earnings,

a complete history of*employment, vacations, holidays, unem-

ployment, periods of ill health and whether they were paid for,

capital invested by those who are seJf-employed, and length of

time worked would be used. I approach this ideal as best I

can, considering people's memories and their willingness t

spend time answering questionnaires.

Since the primary interest of this study is the effect of

education on earnings, education must also be quantified.

Education is a quite heterot:eneous concept. One can measure

it in several, non-exclusive units: hours, days, years, dollars

of expenditure, years of specific types, degrees and diplomas

received, information learned, eduction of parents, number of

courses taken, etc.. Each of these has relevance and each has

probably been used at one time or another. 8
In this study, sev-

eral measures are used. Years of formal schooling, months

of training either on the job, in trade or technical schools,

or by the military; expenditure on formal education; and educa-

tion in the home as represented by parents' education. EYpen-

ditures on education is a proxy for quality of education. Thc

idea of time units of education being homogeneous is one of the

strong simplifying assumptions which most authors in this area

of investigation to date have felt impelled to make,
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due to lack of other data. 9 My study will try to eliminate

this assumption by differentiating . students through measures

of ability and background and. by differentiating education

tnTou0h measures of expenditure.

Various types of training are not differentiated,nor are

their costs considered in this study. 'It is assumed, by de-

fault, that they are equal in value and cost. On the job training

has the cost of a lower salary white the tiajning is occuring

as does military training (lower tnan that: far civilian"elployment).

Formal courses in technical or auk.iness schools are often under-.

taken wrile working full time, so the earnings foregone may

be less than for the above types of training, but such education.

has often a direct cost which offsets this.1° .eor tLose who

undertook full-time training at private institutions, this

assumption of homogeneity does understate its cost relative

to other training costs.

Education which is achieved through informal means such as

one's own reading, discussion, or family influences is more

difficult to quantify. 11
It is, nevertheless, extremely

important. 12 That this is biing fully realized today can be

seen in the current emphasis on the use of early formal schooling

as a weapon against the self-perpetuatiing "cultural poverty"

of many of those who have vexy low incomes. Two factors,
1

parents' education and father s occupation, are used in this

study to partially represent learning in the home. 1L'hese also

affect income directly through the occupational opportunities

which they may bestow upon the young man -- assistance in
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finding a first job or capital to start a business, for example.

This latter is inaeed an important matter.
13

When correlating education with lifetime income, consideration

should be given to the timing of that education. One cannot

expect a college degree earned at the age, of 40 to have the

same effect on lifetime earnings as one received at the age

of 20, since the latter individual has 20 extra years in which

to derive the benefits of that education. Timing would even

affect the relationship between education and income in any

one specific year. A lawyer can be expected to earn more,

ceteris peribus, ten years ratner than one year after earning

his degree. Since no information was gathered in this study

on the time sequence of education, this problem is ignored here.

I originally lapped to find a group who would have potentially

finished college before World War II in order to minimize the

probability of widely divergent time paths of education, but

given thev geographic restriction, it was impossible to find

such a group for whom IQ test scores were available.

The effect of occupational choice on earnings has caused

great troubles for other studies. It is obvious that occupa-

tional choice has a bearing on the relationship between education

and earnings. One has only to thine of the minimal earnings

and extensive education of most clergymen to see this. While

trying to correct for the effect of individual occupational

preference, many.over-compensate by to occupational

choice differences in earnings which rightfully belong to

education.
14 This type of error is one of the major faults in
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several of the case studies discussed above.
15

Inclusion of a

variable for occupation or exclusion of those in Certain occupations,

would bias the estimates of the average effect of education on

earnings. In order to avoid this sort of error, occupation is

left out entirely in this study.
16

The final, but certainly not the least important. problem is

how to determine lifetime earnings. Again, even the ideal is not

easy to define. At what age should the record of earnings be

begun? Should "earnings" from mowing the lawn in front of the

family house at the age of ten be counted? Some have picked

25 years as the age to begin this calculation, implicitly assuring

that formal education has been completed by that age. 17
Others have

used 14 years of age for a starting point, as has been pointed

out above.
18

The blending of full-time school into pbrt-time

work by many individuals makes Wcutoff point for the "end of

school" difficult to use empirically. The difficulties of data

collection add considerably to this problem. Only a longitudinal

study with annual reports from a pre- or early-teen age to death

would achieve full data.
19

This survey has earnings figures for four years over a 16

year span (1950,1955,1960, and 1965). The quality of these fig-

ures probably decreases somewhat in relation to the length of,

time between the earnings and the survey., 2° The assumption that

the actual earnings of these individuals changed at a steady

rate between each. observaticn for this period, yields a total

equal to the area under the line connecting the figures (ABM)

in Figure ) for the four years.21
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This is a very rough estimate of the earnings of individuals,

but less likely to introduce error than any other assumption.

In a few cases income in one of the middle years is below

ei$her of its neighboring years (for example, 1955 earnings are

lower than 1950 or 1960 earnings). It 4ould appear that this

is a temporary situation for the individual -- a "bad" year --

rather than an indication of a steady decmase followed by a

steady increase' for the ten year perioc. since each of the four

observations available is so heavily weighted, it seemed that in

such cases earnings would be besser estimated by using some

modification of the steady ch6n6e asrumption. it was decided

to use a figure half way between that derived by ignoring

the low number entirely and that derived by making no correction.

Thus, half the area of the triangle ABC in Figure'3Awas included

with the area under ABCD as earnings (or half the area of BCD in

Figure )22

Having an estimate of each individual's earnings for a 16

year period is not sufficient to determine the lifetime effect

on earnings which is to be derived from additional education, al.

though it is a larger proportion of actual lifetime earnings of

individuals than anyone else has achieved to date. At this point,

it is worth while to make some much stronger assumptions about

the earnings of my sample for their productive years other than

those between 1950 and 1965.
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There are two periodS to be estimated, the years between 1934

1935 when the individuals were selected, .and 1949 and those

between 1965 and retirement. For the period from 1935 to 1950 an

estimate of constant dollar earnings
23

was made based on the following

data: the length and dates of military service,.rank when leaving

the military, years of education, earnings in 1950 and any com-

ments about this early period which were volunteered by those

surveyed. 24 On the basis of his questionnaire, each. respondent

was regarded as aither in school, in the military or.at work' in

each year during this interval. It was assumed that all education

was contiguous in tine :unless military service intervened or it was

specified that this was not the case. Earnings of those in school

were assumed to be zero during high school, 12.5 percent of the, ave-

rage earnings ofproduction workers for the given year during college,

and 25 percent during professional or graduate school. 25

For the duration of military service, earnings were assumed

to be equal to the base pay in the specific years served for

the highest rank achieved by each individual. The bonus for

overseas duty was added for all personnel during the years 1942

through 1946. The allotment for housing and subsistence (assuming

dependents, where this was a consideration) was added as this was

assumed to equal the value of these services when actually supplied

by the military. Using the highest .rank achieved overstates earn-
4

ings in many cases, but the exclusion of such bonuses as 50 -:TL;

percent flight pay 'leads to underestimates in some cases, there-

by somewhat balancing this out.' Since there was no way of knowing

at what rank a man entered or how fast he was promoted, this seemed

to be the simplest assumption.
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The estimate of all earnings for non.military employment

was based on 1950 earnings .for the individual and gross average IN

weekly earnings of production workers for each year' in this

period.
25. The ratio of a subject's 195U earnings to average

earnings for production workers in 1950 was applied as an index

to the average earnings for production workers for each year

worked in the 1935-1949 period. For the years before 1942,

the earnings were reduced to account for the high unemployment

rates of those years.

Since the unemployment rate for teenagers has always been

significantly higher than for the general population, the global

rate would not reflect the probability of unemployftent adequately.

Unfortunately, no source of unemployment' by age for this early

period seems to be available. Therefore the total unemployment

rate for males 14 and over for each of these years was increased

by the average of the ratios of the unemployment rates for 14-19 :

year old males to the rate for all males for the years 1948,1949,

and 1954. These years were chosen for their fairly high unemploy-

went rates. 2 The group surveyed.. waS no.longer:.ieednage/Torby

1942 and the unemployment rates had decreased to such an extent .

that no reduction was made'for possible unemployment for the

calendar years 1942-49.
2T

4
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Footnotes section.),

1. The question of the value in 1965 of a coal mine purchased
for 8100,000 in 1935 would be an example of both these problems.
2. 8eeappendix ,9 .p. . -)- .

._

3'.; Becker, p. ;. Hunt, p.' ;.Miller, p. 4.

4. See Morgan, et.al. for a full discussion of the advantages
of hourly earnings over total earnings.
5.

6. Far example, answers; such as "All" or "All regal" to the
questionsoi how many paid holidays they are allowed. Surely
7.

8. Schultz uses days and hours in his article "Capital Formation
by Education"; see table ,for e.n. extensive listing of how
other authors measure education.
9. One exception has been the work of Shane Hunt in his essay
and dissertation discussed above and his forthcoming "Quality
Variation and the Returns to Educatioft" for the Symposium on
the Economics of Quality in 4ducation at the American University.
See also Allan M. Cartter's work for discussions of the variation

. in quality, even though it is not used in the same sort of context,
e.g. "Qualitative Aspect of southern University- Education",The
Southern Economic Journal , 32. (July 1965,part 2), pp.39-69.
10. This was more often the case in the period when those in
this study were being educated than is now the case due to
the vast growth in public junior colleges and adult education
facilities. Offsetting this is the availability to many of--;
those.'±n-this ttydrdf.edacationalsubsidy under the-"GI Bill-
of Rights", but the law recently passed prividng for a peace-
time or cold war "GI Bill of Rights" will swing the availability
of free education of this type back in favor of the generation
following the one used in this study. See Becker, chapters
II and III, for one theoretical discussion of Fuch training
and its effect on income and expenditures..
11. SeeFritz Machlup, The Production and Distribution of
Knowledge in the United States (Princeton: Princcton Univer
sity Press, 1962), for a valient attempt to quantify on an
appregate level all the resources used in the production and
distribution of knowledge. This does not help, however, in
the immediate question of quantifying individuals' education
through informal means.
12. Marshall asserts: "The most valuable of all capital is
that invested in human beings; and of treat capital the most
precious part is the result of the care and influence of the
mother..."p. 562.
13. See p. L.above.
14.Becker, p.86 including fn. 25.
15. See p. and Table .

16. OccIapation comes in tangeAtially through the difference
in the cost of various sorts of education. An attem2t is made
to- take these cost variations into account when quantifying
educational expenditures.
17. This is used by Miller, . The fact tht.t Ph.D.'
average years and M.D.'s. years of7age at _completion of
-,-their studies shows that this assumption is not universally

true. See
for data on age at receipt of these degrees.
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Reading List

Economics 550
Human Resources and Economic Growth:

Investing in People



if

01"; r 1;1,.

:

14, 11

)

1

or

10

r..r.rir4

4

7,.!; Tfk
1. ,

t

,4

01'

r.

1:1,1

% 1: ';%, 41

`7

I.;

or'

V

tip; i ;

,.
o -0)I ./

!A

f.

01: ,t t"
I .

.

.4.'4

""

I

Me, it 96?

.41 II.' ...a

4; LC

4 4, V.1%.

Li!. I, Et a. 11

AC',

, . . 0 r

4 t; , -S

.4
r

.



IV colttinued) -2-

Boss &n. M " , the contributiin of 'rde' to
1311. Octc.x7r 1964

Fr tei'n4m, t.7.4.18pttl,:-: in Solo urcv.f.we

SLpptwentary
T. "Mues-24...f on a.,JA Econvl'a: c

rIlqonci att Ailucnt:*1 ova e n , "A ?. , ft of

1.1.c.xgan, , et . al .

ch'Y
--L.- p orv wham.

1:CT2ert .! J_r 'Net S (i f :I I 17.`

d
*a* ,

"valzt,.t.v re...) 4:y-tics4 <7 3 roi otl tog
ot oto tt0e** moo. * < too worms. t000tor000k t ,O0 or i*

HANNA' Ya 114, .* 10,1. area Au..

iaK I.:col-loral.

0,11,
toll10..

No A at . IN/ ...re. .

tir.. ou- the- jab '!" it ' Pe'r
, 3 "Me r,;..:.00mice. of ,;:iiforir; (71:,

Mtncer , I , )Ti& SAlpkiet4,.'at



3p7 ing 1965

550
ittl..An Cc S ..f..'cen, 'Talc 4,.r.13.2ch

Prirfes*ox Weimbrtd

14,44.a.cg

J .:47)i.Aettf
" Fifect,..; li the A1locit;on ef

n," 3 >i ;Vvli. 141, 0.0?.. rh-n 21blke

rrr ' t. 4.-v.ittrig-
41f1..1v.- . !.r t. Jug

kutlie health Re?4rtg, r.%
2 ncartaintytt

4 /!, 1961i ,

>w, . (95.480;'

3uppleoent,
Ycc.t.mies of tublh

4.1
;'t

I,.

"11' f!e..44114..16 ca

71-4:31 t k; 1-71 C.' 6' 1" j S.
f7c.7.41

14'44^ '11,1 i'041th -; rut .

r 1:Y -

0rAt-r!:, A , ";,1 'ndex r tl
Nuait..4

4 31 M,:.14) Li , "kc it .

.

,';rernmcnt ,alve,01.maint Expendite
19J5

wri

4 r.41i... A

4, 4, 9, tv.id

tt

-ienvtits iuhlia
;Ice, :ads ,Iteneflt::...

f VO4 : -(:17.1oa b,P,t,wten

1 frur141

*4-408

4 IC 4.416 1:1)e .nericy. t e
"

t

the it.

r , ..A SAC Al

rasr..-the Cosurc
Ozook/ ,bnetitta-

itt "
4 4 1.4 4.04.01n44 o the Roy& Societz

At

! 17 35 11: 4. 1-3.
tdtlic SeLvtce, "L13A5: :7,z,artilc; to) iatti 411Uh1yd,Ld

:dedic,11 ..nLd :4":c , ph.21.; 9 per:z,
Don: W. i.. , ,Srul Invt ,i. peee7.- ," in ih..?

te.traJtat and. Meittca i cat , r 73,.9 .
, .An4i.y: it. Et,' Volley,"

,3cottieb 10 , pp. 148 -145 ..--,
lter2rAmtlon ':ipat:.al, . it . 4517% E " $,

A l0:1*-L4ey;
Y. gettlinh. x , the

3 ") .o.tly IP). 1-12

Y.%
4commics Xcatal

Ecc7'...omici 4f nnd Xaivt.1 .-re 'AAiver4fr.' 4Ichivn- WM. 'Id - Na

of oanera c u ;..ncii to.lb;ert. le.;:r1t, of tir,.4.1,

¶:rc: Lervic?.4 and Price.) of h
t 1 Id, etc



distinction

4.
::4 rAit t'' ,t

L4.1 *
3')'

. Ii

is 41.

t,` f'. 7'

W..

I ,k.:,t

ea j



I

Written Comments of Discussants:

A. Winnick on Nark *taus
J. L. Wilder on Harry Johnson
D. DeVorets on Thomas Pox

J. A. Wilson on "Award Denison



A. T./inflict:.

tiorIc.shc? on the Economics o2 liuman Resources

Summary of Mark Blau 's Presentation

"Man?ower ?laming versus the 2ate-of-aeturn Approach"
22 Februrry 1966

4 n
r.. 1onza 2x ..7,."..:ecasilitz (140F,) vs. Rate o.. .4.,eturn

Approach to t:le 1,roblems of (r.ationnl) education.

A. .75.09.9,:i.m2E4Lessailsm: The methoi is one which first, attempts

to predict the levels of trained nonpower that will be required

to re;*,c11 wIrtain pradeternired tc.rgets of economic growth etc,

and then lttemptl to translate the .le manpower needs into require-

nants are: p-4ogracts to be ...n forced in the nation's educational

syste 1 to meat these need.;.

B. Rate a".n:ejurn: This mat::cd attempts first to determine the

!!ut71r,.?. 4tVlam of costs ani: beneats that arxrue to additional

educa;:icr. (in this case) and to then determine that rate of

return. will reduce (or discount) the two streams to n

not prcci-nt valm, of zoro, i.e., rol, of Benefits - POIT0of

Costs = 0, The gssmption is that those advocating this approach

would enor2e requirmenvl and protrams on the educational

systo th at wovtld r.:=.?lo.lt those areas of the educational system

ha-Arz tLe :aghast rate of returns (the use of the word "enforce"

is, cl! course, stating both approaches in tbnir extreme.)

Same Diffclrencen between 7,411 R1
.4661.1k NA. NW, So. 'AO ady.onitir, v rinwre.st 0/1 %4.. alyof 1WNVEMINOWVII0*.n

1. W.,(1con pot cone :Inn itcelf with the cost ,f education or

(rat eit bencats of it, 2,?.r se; uhereas, RR is critically

emocxned with the costs st4 Lenefits.

2. r" cvila core policy-or icnted than is HR.

EV "L(Als" how mItc;h vne Ale::e to invest in order to get

eed" cavoover, RR "tells" only where to invest in

)cvse to high RR.

4. Goh at t'ae pure or antreme view of those advocating

IX or 'It, one can consider :ire polar views each has of the

world:



The Polar View
of Wets

The Polar View
of RR' arse

A world of perfect
compl mentarity

Educational

Characterised by:

1. Great (total
Inflexibility lel:
a) fired student-

tetaher ratios
b) fixed plant

capacity

Stude-atc who are

non-eccnomic in
choosirg subject .

field 3 ...9.0:net

influereed by
prospects for
future earrtingcvo
coats rf education.

Very emly (age 11-15)
placing of children in
vocaticnally orientatel
"tralle," from which
they cr.n not switch.

A. world of perfect
substitutability

Production Educational
yatem

Characterised by: Characterised by:

Production

Characterised by:

1. Great inflenibility 1. Great Flexibility 1. Great

t

flexi-
2. Students react bility

2. Perfectly inelastic
completely

demands for differ-
&

diately to
2. Perfectly

imme
ant classes of change° in incomg

elastic demo-.

skilled &profess- & perfect sub.
cost prospects

ional labor i.e.
and

: stitution of

No substitution 3. Irrevocable vocation.- skills

possible between al dec isions are
3. Competitive

skills delayed as long as
labor markets

possible e.g. age
18-21

3. Labor Markets are
very imperfect.

5. Thus, xi yo sees a very inflexible and rigid world whore there is as

Much as a 10-year lag (or required leed-time) on effecting changes

in maapower whereas, RR sees a very flexible world where the lag is

only 2 to 4 years.

Blew.. then irdcated that most RR research has been done in U.S. and most MI:

research in U.K. aid He feels thin is not surpr sing since U.S. tends to

be fc.r more fl=ible than the 1LX. in terms of the educational syetem and labor

mrket charectsrlstics indicated in C-4 above. Note the word "tends".

He then diccunsed the situation in the U.K. especially the rigidities in

their educational. systems for example:

1. the early placing of children in vocationally oriented tracks (with

wary limited ability to switch).
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2. the histwr of excess demand for higher education not eliciting

an increcse in suppl.

3, the artifi=? and imperfect distribution of the existing supply

to the wasting demand.

A. Blaug pointed out that in a "more" rigid world one paid a much

higher price for wrong manpower forecasts since the market could

not (or wuLd not) adjust to correct cdstakes; whereas, in a

"core" flexible world the market would make the necessary ad-

justments.

B. In light of this higher cost for wrong forecasts, the "more"

rigid countries should be the last to practice manpower fore-

casting, since by its very nature MP cannot be perfect. In

fact, nlaug suggested that UF would most likely "always" be

quite wrong due to the fact that we (economists, et.al.) cannot

accurately:

1, ()recast technological change either tu:

broad terrs ie: indlstry by industry, or

b) specifically ie: factor by factor

(That :ix we need to be able to predict the exact production

function for each industry and this can not be done.)

Val:slate job requirements into exact educational require..
MO= n:14 progrcms.

IV, A, Binug ther%fore advocates, that as an alteriarnive to either

BF or Raper se, that all nations should try to make their

aducatiunal and productive systems more flexible by, for

caample;

1. Improved vocational, advice to students.

2. Improved and expanded non school training, that is, "on

the job" training, industry on union sponsored training, etc

Xncreased flexibility with the educational system through,

:;:or ammple, team-teaching, now devices (TV, etc.), more

,Acxible plants.

4. Encouraging free choice by students of subject areas and
allowing "switching" as long is possible.
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B. He suggested that the above ('1V -A; should be done in under-

developed countries particularly, where consideration should

also be given to sending more students abroad for their

specialized training.

C. In general, he felt that manpower forecastim (es opposed to

manpower planning) should not even be attempted in most

countries. Nations should, instead, attempt to improve the

automatic workings of the markets for education and for labor

and the intav:elations between them. He implied that if this

were done, rate of return considerations by the participants

of the two markets would insure the more or less automatic

satisfying of changing manpower requirements.
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Barry Johnsorels

EgONORELCS OF ITE._,4RAniDE..spai
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by

John Lewiu Helder

April 1, 1966



Considerable controversy has developed in the world .. and especially

in England and Canada -- over the so-called "brain drain." Hach of it,

according to Johnson, is due to nationalistic feeling, and to some extent,

shoddy economic analyeis.

Specifically, brain drain means the movement of pc ple from one

geographic area to another. And in the sense withiz Which today's cert.

troversy is centered, it means movements across national boundariea. The

term "brain drain" is, itself, a loaded one which indicates somethin2, "bad"

results from the movement.

However, as Johnson point cut, the move is not "bad" for those making

it since they are doing it of their own choice, and, presumably, to take

advantage of better opportunities. Johnson also objects to the brain drain

concept at this level on the grounds that it defines implicitly a person's
U
worthwhileness" in therms of education.

Mb says those using this type of reasoning ere trapped by feelings

of nationalism. They think in aggregate instead cif per capita terms, and,

furthermore, are defining welfare economics in terms of geography instead

of people.

Xn this context, maxtmizing living standaeds means maximizing them

in relation to a particular geographic area. But this is net an economic

view. There is nothing about national boundaries, he points out, which says

they are perfect in an economic sense, e.g. they contain all that is necessary

for progress. Thus, international specialization -- and flows of manpower

across boundaries -- are inevitable .

prom a historical point of views Johnson notes that such movements

always have occurred. And from a developmental point of view, they also have

contributed to growth, he says.
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Supporting the latter statement he cites a recent study by Kindelberger

of contemporary labor movements in Europe. Kindelberger undertook the study

to teat two theories of growth: one claims that growth can be stimulated in

a "deprived" area by intensive inflows of capital; the second posits that

growth can be stimulated by using migration to arrive at the correct resource

ration. Based on his study, Kindelberger claims the second theory best

explained the recent growth in southern Europe, especially southern Italy,

an area which had witnessed a large outflow of labor to the prosperous north.

Kindelberger concluded the labor outflow induced a factor adjustment in the

south which led to a more capital intensive mix.

Johnson says the brain drain syndrome found a fertile seedbed in

England for two reasons: (1) the government set salaries instead of allowing

merket forcers to work, and (2) in order to maintain some vestige of a soutjor

power" status, the government engaged in Wage, scientific projects, several

of which were unfeasible. Against this background, the brain drain fears

grew because many of the country's top researchers were leaving to take

htghar paying positions in other countries.

Johnson claims the brain drain proponents overlook several factors.

One of the most obvious is that brain draining is a two -way street and

countries such as Britain and Canada have overlooked the inflow of manpower

isto their coantries. In both cases, he says, the inflow is significant and

poobably outweighs the outflow.

Secondly, he points out that education today extends several years

beyond graduation and in many cares the so-called outflow is merely a stage

im the educational process. Iden of the young Ph.D.'s counted as lost in
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the brain drain leave to continue their education. Their return, however,

often is not taken account of.

Thirdly, Johnson says that for many education is a tool with which

one way escape poverty. For those who pay the bill, this may be a worth-

while expenditure, especially if the beneficiaries are their children, If

there is a lose -- and Johnson admits there may be one in foregone taxing

potential -- this can be recaptured by financing education through loans

instead of granta. Sven in this case, the loss is not so great as many

brain drainers might suppose since the person who moves takes his children

with him, thereby reducing the region's education load.

From a enerld welfare point of view, Johnson says that on a marginal

Mein there la no loss involved, If we assume a person's marginal productivity

egeals his wage, thee if he moves to where his marginal productivity is greater,

the world benegits.

Also, if the person emigrates his native land does not lose the benefits

of Lis research since they will be easily available, and, furthermore, the

benefits will be available at no coot to his own country because the host

cc-entry will be financing the research.

Lastly, Johnsen points out there may be some personal externalities

associated with having great minds reside in their on country. In other cords,

ths,re may be 30PM speeific benefits peculiar to each individual.

Bqt this moves one into an area where identification and quantification

are extremely difficult, end takes cue a far distance from the original sense

of loss to a nation generated by proponents of the brain drains



Summary of Thomas Fox's Presentation and Corments

"The Production Function of Education"
16 February 1966

The central area soi! investigation of Fox's paper concerned

the possible formulation of a production function for the school

system of the city of Chic ..go, The author sketched out the hypothe-

sized product .on function as follows:

(1) Q = f (v1 ., vn t ) where the v's represent a host of

input variables, the s's school building age and the t's

schoolteacher's ages.

Data on the variables was gathered for tho Chicago school system

for the early 1960's The actual definition of the v inputs were many,

but they included average class size, level of teachers education, socio-

economic variables, enrollment and par pupil expenditures.

Q or output was definG4 in an arbitrary way to include the con-

sumption value of school, drop out rate minimization, vocational pre-

oration (Loa., the proxy is index of student employuent), continuation

o: schooling, scores en two student achievement tests, and percentage

planning to undertake post high school education,

Finally lox made the assumption that schools would attempt to

mlximize the above defined output. A regression was run to determine the

BlIta coefficents,

The results from his atudy, to quote Fox, show that, "there is no

mlantagful production function for the city of Chicago". This is derived

f'on the fact that school administrators do not attempt to maximize output;



instead their object is to equally distribute inputs to sr/. studelts throut;h.

cu:: the Chicago system, In other words, he parial derivatives; dedv;,

dvi, etc, were Tendered ueaningles for all the variables except

and teacher age uhich were beyond the contml of administration. In

shirt :, expenditures rime not being lliocated to thc.. v's whieth contribated

the vest to output,

The generni. line of criticisms and =micas .7:ovcred three mcilt

areas: the selection cn input and output variables, the existence or

non-existence of the production function, and poL.611,1e new testing techniques.

Almost all of the variables were commented upon but the mes wAch

came under heaviest scrutiny were the output me .surer of vocational pre.

paration and achieve ant scores.

as perhaps negatively correlated

tic ra leaving of school indicated

Student employoert a pr,lxy WiS cited

with outputs or in other words th'3 part

A diminution o school Also, the

fact that achievement ,crises are b.a

as a weakness of this measure,

More important criticism was centered upon the ex::.steace of a Ac-

duction function, Since presumably outputs were not being, maximized? did

this imply that there was no production function? The come:: su3 of

critical opinion was negative on this question, Reordlesa of now inputs

were allocated (e,g, on an equalization basis) there *1111 exim aow

function and thus the coefficonts which define the relationship betwezn

impute and outputs. Although it was admitted that equalization pol2e,es

could have important policy implications..added mony glit not be upeat

for those inputs which yield the highest marginal returnsstill this did not

deny the existence of a production function.

by social c.avironzew: was indicated
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The final area of general comment concerned the possibility of

setting up a different technique to avoid the equalization problem and to

produce a production function which would reflect mmtimizing action, nitre

county or interstate studies Ime suggested to overcome the handicap og a

one schoolboard study. Objections were raised that this did not eliminate

the equalization policy and rebuttals were given. Actually there was no

clear resolution of this problem.

The net result of both the presentation and criticisms was stimu-

lating even if not conclusive.
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3, A. Wiloon

Summary of Edward Denison's Presentation

I, The puvpse of the study as a whole (that is, not just the chapter

discussed in the workshop) was to determine the sources of economic

growth f.n Europe riuoe World War II, Hopefully such a study would

he able to pinpoiat reasons for the differences between West

Europeans aid U. S. rates of growth.

With roapecz to the chapter on the education of the labor force,

the primary purpoLe seemed to be the establishment of a sort of

socInl acccunting syatm for human resources with the hope, thereby,

of getttnz at come rate of return to education, By introducing educa-

tion as a euality variable, Denison was attempting to measure the

ability of indivie%tils to do different kinds of work and their ability

to do these kinds oZ work well. No attempt was made to measure contri-

utiene to advances in knowledge.

Comporlaizme of W,:;s. Europun and U. S. systems

A, The ditribution of educetion among the labor force

U. S. has a high disperaion

t ruropenn countries exhibit high concentrations of level

of schooltng completed, e,g, In the U. It, large numbers

finish at ere ena of the compulsory age limit but few do before

then; tied few leave at the (U. S,) high school level.

Comcutstion of'a turepean quality adjumtment index:

1. RLquired actual distribution of labor force by educational

lcvel

R d weights, derived from rarginal productivity analysis

(-4n1.a3 :049 earnings datanot too much different from current



data but more complete), in order to aggregate various educa-

tional levels. These weights are crucially dependent upon

the amount of observed income differentials attributed by

assumption to education,

Gathering the data:

E.ected teat European income differentials to be greater

thAn U. S. (his reasoning was that distribution of educational

levels completed implied the hi3her levels were a scarce

feetor ), Mhlinvaud (Fr) suggests this also.

Dnta cm France (taken to be representative of West Europe)

suggest the following index (quality adjusted)

Yeare of
Education

Prance U.S.A.

16 270* 235
13-15 190 170
9-12 150 143

121

*Completion of eighth grade = 100

(1/SG)

(943 yrs.)

Such an index is designed to reZate productivity differentials

among mievItera of the labor force to their years of education,

'1) Critical Lueuxptions in Intoruational comparisons:

A year cf edtmation it eqval in each country

Equal scbeol leaving nen imply equal amounts of schooling in

ecch nountry--note bins against countries where school entry

nce in lo:T, w. g. U. K.

E. Conelmli.ons

1, _estion has Lot contributed as much to grawt x in Europe as it

hss in the U, S. 4uring the period 1950-62.
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Education as a force in economic development has come into the

forefront of analysis and research by economists interested in the

growth of economies. Schultz points out the importance of training

in the development of the United States by stating that from 1929

to 19 56 over $535 billion has been invested in various forms of

education.
1

Similar speculations by Denison emphasize the growing

awareness of education as a form of productive investment and a growth

inducing force..
2

Unfortunately the same quantitative assessment of education in

low income countries has not been made. Many economists believe

that the role of education may be similar for less developed countries

as it has been in present high income areas. This corallary is doubt-

ful at best and only an expost review of the facts will prove this

contention. However, it is certain that skilled labor and educated

manpower is a bottleneck presently in low income areas. Whether massive

infusions of educational expenditures can lead to self-sustaining

growth is beside the point. The relevant problems faced by low income

areas is how to best allocate the limited funds available for education

and to maximize immediate and future returns to aid in inducing self

sustained growth. Expressed in these terms, educational investment

1
Schultz, J. W., The Economic Value of Education, New York,

Columbia University Press, 1963, p.

2
Denison, E. F., The Sources of Economic Growth in the United

States. Committee for Economic Development.
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does not have to be cited as the panacea for development but only

an additional ingredient in the myriad of foods needed for growth.

The problems confronting the economist in educational planning

are many. Nevertheless, from an economic framework they may be

familiarly classified into two categories. The first problem in-

volves answering the question of how much should be spent overall on

education. The second problem concerns the allocation of resources

that have been made available to education. The first problem must

be answered in the context of an overall plan of the economy and

priorities for educational investment must be compared to other forms

of investment. This in itself is a difficult decision for less de-

veloped countries. Since economic priorities are difficult to assess

and various theories point to conflicting engines of growth; e.g.

agriculture, industry, education, etc., overall investment allocation

can be wasteful.

However, even more perplexing and vexing decisions have to be

made on the internal level of educational planning. Here the mani-

festations of poor planning are most obvious. The over investment in

lawyers and professionals in less developed countries is often illus-

trated by their high levels of unemployment. Granted these cases

may be more dramatic than they are numerous it still points to the

necessity of allocating the limited expenditures for education in a

more judicious manner. A solution to this problem can aid in the

resolution of the first problem on overall priorities. Measurable

criteria which can be used for the internal allocation of existing

funds may be used as quantitative criterion for assessing the over

all merits of education vs. industry, agriculture, etc.
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Starting at the lower level of internal allocation of educational

investment economists have been concerned with these problems for many

years. Manpower requirement studies have been used with great fre-

quency in deciding the numbers and types of students to be trained

in a growing economy. In essence this approach relies on projections

of the general growth of certain sectors of the economy and their

purt4Amli llar lAhmr ranwilioamal the cal40.1 aaulsammS are

then allocated to those types of education which are expected to be

demanded in the future.

Although the manpower requirement technique has been used widely

there have been many reservations about its efficacy. First, the

technique assumes fixed labor coefficients for labor requirements

which do not seem to hold up under investigation.
3

Also, physical

projections of manpower needs do not take into account the possible

costs or benefits to the economy. Finally, the most serious

criticism revolves around the inadequate data available to fore-

cast manpower requirements. This shortcoming of the approach is

even more serious when applied to less developed areas. Present

data in these economies is both scarce and weak and there is no

assurance that their demand patterns will follow present high in-

come economies.

A second technique for determining educational investment

priorities is the rate of return approach. Essentially, this tech-

nique involves the calculation of a rate of return which equates

3Minasian, J. B., "Elasticities of Substitution and Constant

Output Demand Curves for Labor", Journal of Political Economy, vol.

LXIX (June 1961)
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the cast of the investment and its earning stream. In many respects

the rate of return approach is at the opposite extreme of the manpower

requirements technique.
4 The calculation of the rate of return

assumes infinite substitutability of educational inputs, and a

horizontal. demand curve for labor.

For the purposes of investigating a less developed economy's

educational system the rate of return technique is weak in two re-

spects. The assumption of infinite substitutability of educational

inputs seems only relevant when marginal changes occur and not under

the anticipated major changes in a less developed economy. Also,

the solution of the rate of return approach does not simultaneously

give the educational input requirements to produce a change in the

educational output.

TABLE ONE

Public Expenditures in Mexico
Selected periods, 1940-1960

(per cent of total public investment)

Year Irrigation Transport Electric
Power

Education Other

1939-1940 13.4 52.9 15.1 14.2 4.4

1944-1945 15.7 51.7 11.3 15.6 5.7

1949-1950 13.5 39.3 22.4 16.8 8.0

1954-1955 14.1 34.0 30.9 17.1 3.9

1959-1960 10.4 39.1 29.0 18.5 3.0

Source: Annual Reports of Nacional Financiers 1941-1961

4
Blaug, M. "Private Demand, for Extra Education", Economica,

February, 1963.
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TABLE TWO

Year

Rates of Growth in Mexico's

Annual Growth
Rate

Real National

Year Annual

Income

Growth
Rate

1940 1.4 1952 - .2

1941 12.9 1953 -1.2

1942 13.7 1954 7.6

1943 4.1 1955 9.6

1944 8.9 1956 7.1

1945 8.0 1957 4.0

1946 7.0 1958 4.4

1947 1.6 1959 4.6

1948 4.9 1960 5.7

1949 4.7 1961 3.3

1950 10.7 1962 3.1

1951 7.2

Source: Annual reports of Banco de Mexico, S.A.

A third technique which is available for planning in education

is a constrained maximization approach. It will be the purpose of

this paper to exploit this technique on the Mexican educational

system. Also, the following objectives will be hopefully fulfilled

by this paper:

A. a suggested solution to the planning problems on the inter-
nal level; e.g. enrollments, expenditures patterns and
calculation of costs and benefits.

B. a suggested solution to the understanding of the effects
of a change in the parameters of the educational system
or the external priority decisions.

Mexico provides an excellent economic structure and environment
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for a study of educational planning for several cogent reasons.

Education has been historically viewed as a prime component for

political and economic development by Mexican leaders. An important

goal of the Mexican "revolution" is the expansion of educational

opportunities in the country. Table one illustrates this goal in

a quantitative manner. Since 1940 Mexico has spent almost 16 per

cent of total public expenditures on education.

As a less developed country, $630 per capita; Mexico provides

a basis for comparison to other low income areas and their educational

problems and planning. However, Mexico is not a stagnant low income

area as table two clearly displays. Thus, countries below Mexico's

absolute and relative growth may be able to profit from any reso-

lution of Mexican educational problems.

The overriding reason for subjecting Mexico to a study on edu-

cational planning are the crucial problems which are being ;confronted

in general education. Wionczek points out that Mexico has reached

a point in development where critical bottlenecks are halting economic

growth (1961 through 1963 were relatively stagnant years).
5

An ex-

ploding education population (see table three) and a lack of gener-

ally educated people among other factors have contributed to the slow

slowdown in economic growth. An increasing amount of public invest-

ment has been allocated to education to train a growing population

while investment in other fields (with possible high returns) such

as agriculture have been lagging. It is essential to Mexico's future

economic growth that this increased educational expenditure be wisely

5
Wionczek, M. S., "Incomplete Formal Planning" in Hogan's Plan-

ning Economic Development, 1963.
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allocated within the school system and justified in terms of other

types of investments.

It is recognized by this author that the latter resource prob-

lem, comparison to alternative investments, is largely beyond the

scope of economics given the political commitments. Thus, it makes

it even more essential to gain insight into the allocation of the

given educational funds. Hopefully the following pages of this

paper will aid in the understanding of this problem.
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Methodology of Constrained Maximization

Any constrained maximization problem is essentially concerned

with maximizing some output (or minimizing the cost of an output)

given a variety of input constraints. In terms of the usual marginal

analysis the object is to allocate the proper proportion of the various

limited inputs such that the combination will yield a maximum output.

The interrelations of the inputs and the outputs in a constrained

maximization problem may be represented by linear or non-linear func-

tions. For the purposes of this paper the relationship between inputs

and outputs will be viewed as linear and hence the constrained maxi-

mization technique will be termed linear programming.

Linear programming involves the specification of an objective

function to detemine the value of the output which is to be maxi-

mized.
6

For a general application of the objective function to

education the output to be examined is the contribution to national

income. Thus, an objective function 1.1 Max YaX(Y-y-dc) may be

specified. The present value of a unit of educational output (Y)

to the economy minus the foregone (y) and direct costs (d c) involved

in producing the output is the value to maximize under given con-

straints.

For the specific purposes of this paper a slightly more elabor-

ate objective function will be used. Equation 1.2 represents its

form:

6
See Spivey, Linear Programming for a thorough explanation of

the entire linear programming procedure.
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1.2 Max Z m E Xi (Yi-yi-C)

i -o

where
Y an the present value (discounted to the present time

period under consideration) of earnings derived from

activity Xi

y
i
n the foregone earnings of the student in activity

Xi discounted to time period o.

C - direct costs of education in period o, associated

with activity Xi.

The rate of discount used to derive the various present values

in the objective function is an expression of the economy's preference

for present consumption and future income. The exact rate which

equates this desire is difficult to ascertain operationally but a

variety of rates may be used to eliminate many objections to a choice

of a particular rate. For the purposes of this paper the rate chosen

will be assumed constant over the period considered.

At this point it should be noted that two major assumptions

are being made in the derivation of the lifetime earning streams.

Since the lifetime earnings of a given activity is on a cross sec-

tional basis (by present level of earnings in the particular activ-

ity) an infinitely elastic demand curve for this level of attainment

is being assumed. Also, viewing education on an attainment basis,

rather than by specific occupational preparation, implies a variable

input coefficient for labor.

These two assumptions are important but not damaging to the

analysis. An infinitely elastic labor demand curve may be accurate

for short periods of analysis. Since the procedure in this paper

contains this outlook, an infinite demand curve for labor seems

relevant. The variable input coefficient also seems to approximate
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TABLE THREE

Population Growth in Mexico 1950-1962

Year

1950
1951

1952
1953
1954
1955
1956
1957
1958
1959
1960

1961
1962

Number of
Students

2,666,119)
2,742,100
2,868,430
3,098,100
3,268,350
3,526,800
3,680,000
3,880,200
4,125,300
4,389,606',
4,913,300
5,249,200
5,642,900

Average Total
Enrollment

2,700,000

3,800,000

5,000,000

Average Total
Population

27,313,000

31,499,000

33,596,000

Number of
Students
per 100,000
population

10,000

8,720

6,700

Source: United Nations, World Survey of Education 1961page 786.

the situation in an economy. Study by Minasian confirms the existence

of a variable input labor coefficient.
7

The objective function envisioned by equation 1.2 has

other inherent shortcomings. By empirical necessity the income

streams generated by the activities only capture the private returns

of the individuals. Ideally a social marginal concept should be

used. This would allow the capturing of external benefits gained

through the individual's investment in the particular educational

activity. Since this paper will apply the model to a less developed

economy, externalties can assume a great importance. Unfortunately,

their calculation is difficult and becomes more undefinable as their

importance increases.

7
Minasian, J. B., "Elasticities of Substitution and Constant

Output Demand Curves for Labor", Journal of Political EcononZ
(June, 1961) pp. 261-270.
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A partial outline of some of the more important externalities

portray their importance especially in a less developed economy.

Intergenerational effects, e.g. students teaching parents and spread-

ing literacy, may appreciably lower the need for a separate literacy

program. This of course can work in reverse when the student teaches

his child informally at a future date. . Also, when students enter

the labor force, possible co-operative work with other employees

may raise their output and this can be partially attributed to the

original educational expenditure.
8

In essence these external benefits which go largely uncaptured

are often cited as an important ingredient to initiating a less de-

veloped country into its "take off" stage. At best it is hoped that

most of the above externalities are evenly distributed among the

various educational activities. Thus, the lack of their calculation

would not bias the allocation result from the solution of the linear

programming problem. Under this modified assumption and qualifica-

tion the objective function for education will be calculated in

this paper.

Social costs though, can and will be calculated for the formu-

lation of the objective function. Thus, the costs of both the student

and society will be included in the direct costs to be subtracted

from earnings of the various activities.

Foregone earnings,or y. in equation 1.2, are an estimate of the

8
See B. Weisbrod, "Education and Investment in Human Capital",

Journal of Political Economy, Supplement October 1962, pp. 116-120,
for a complete discussion of educational externalities.
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cost borne by the student while attending school. Education by its

nature requires that the student can not simultaneously attend school

and work. Of course, part time work or even full time work (usually

at a reduced pay rate) can be engaged in by the student in his off

hours. Nonetheless, these alternatives do not allow the same remuner-

ation as a non-student can obtain. Thus, a discounted amount of fore-

gone earnings, net of possible part time employment must be deducted

from the students output associated with a particular activity.

The maximization of the objective function must be done within

the boundaries of the constraints for a meaningful economic problem.

The resource constraints define the available amount of inputs which

may be used in variable proportions to produce an output from each

activity. The exact relationship of the inputs, resource constraints,

to the outputs will be discussed below. At this point, it is suf-

ficient to note that the activity levels are restricted by the amount

of resources required by each activity and the total amount of re-

sources available.

The production function of education gives rise to three types

of constraints. A stock constraint is generated by the educational

system in the form of teachers. Continuing students represent a

flow constraint, which is endogenously produced by the education

process. Finally, exogenous inputs supplied from outside the system,

public expenditures, are the third type of constraint.

The two types of endogenous constraints, stocks and flows are

a consequence of the nature of the output of education. An output

from an activity has three alternatives. It may directly enter the

labor force: continue at a higher level of education or teach in
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the system. Continuing students are then an intermediate input in

the educational system and teachers are the capacity inputs for the

system. Outputs to the outside labor force may be viewed as the

final products of the various activities.

In order to enumerate the constraints more completely it is

necessary to discuss the nature of the production function of edu-

cation. Equation 1.3 represents a generalized form of the produc-

tion function associated with education:

1.3 XP m min x /a
ij ij

where:

X, m the number of students admitted in activity j

in period p.

xij m the amount of input i used by activity j.

ai m the minimum amount of input i required to

J raise the level of activity of X by one unit.

Thus, the ai represent the relationship of the resource

constraints to the outputs of each activity. In reference to the

three categories of resource constraints the input coefficients can

be interpreted as follows. Stock constraints, represented byipachers,

have a corresponding ail which defines the historical student-teacher

ratio required to raise the level of an activity. Endogenously

generated resource constraints, students, are associated to an output

activity by an input coefficient (ail) of one. The ail coefficients

for the exogenously supplied inputs represent the marginally required

amounts of resources, e.g. public expenditures per activity level.

The resulting ail may be put in the form of a matrix to illus-

trate the intra educational flows of students and teachers and the

exogenous inputs.
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The estimation of the input coefficients are based on the his-

torical data available. Time series of teacher-student ratios, ex-

penditures per student, etc., reveal that the coefficients change

over time. Usually this is indicative of technological or quali-

tative changes (less teachers required to produce a given level of

output). Solutions to constrained maximization problems do not

often attempt to adjust far these changes. The input coefficients

are chosen for the latest data and assumed to be constant over the

period of the problem. This can be justified on two grounds. Sub-

stitution of inputs although possible from an educational standpoint

are seldom implemented. In fact, it is often the goal of educational

policy makers to equalize the available resources among the various

educational activities.
9

On the other hand, varying the input co-

efficients is possible and a comparison of the optimal solutions

can be made to see to what extent they effect the final solution.

This last technique will be applied later by this author to ac-

count for this critical and serious weakness in the approach.

In order to account for possible political and legal constraints

and make the model more meaningful for implementation boundary con-

ditions must be added. These my take the form of 1.4 X C P or

x > L where Pi and Li are the upper and lower bounds respectively.

Examples of these boundary conditions are numerous. Primary entrance

age children is an example of an upper bound. A lower bound may be

a certain level of activation of an activity for prestige reasons,

e.g. an engineering school.

9
Fox has pointed out that educators think or act as if the

input coefficients are fixed.
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TABLE FOUR

Structure of the Model

Objective Function:

Z
1
X
1 Z

2
X
2

Z
3
X
3

Z
4
X
4

Z5 X5

Endogenous

a
11
X
1

Inputs

a
22
X
2

a
33
X
3

a
44

X
4

a
55
X
5

t 1

t B2

1 B3

B4

(B5

Exogenous Inputs

a
61
X
1

a
72
X
2

a
83
X
3

a
94
X
4

S
87

B8

B9

Boundary Conditions

xi

X2

X
3

X4

X5

BUi

U2

S. U3

U4

< U5
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A summary of the constraint conditions and the general outline

of the model in matrix notation is such:

X = the column vector of activity levels

Z = the row vector of the net profit coefficients

A = the matrix of input coefficients of the resource availabilities

8 = the column vector of constraints

I = an identity matrix

The objective function is now:

1.5 Max Z* ZX

subject to

1.6 AX ir Bi
ONO

Table four portrays this matrix notation form in tabular form.

Solution of the model yields the optimal level of the various

activities. Simultaneously the optimal allocation of endogenous and

exogenous inputs is given by the solution.

The dual solution of the problem may also be derived once the

primal optimal solution is derived.°

The dual problem in an educational model reads as follows:

1.7 Min S (B)

Subject to

1.8 (A) I u ,PZ

where I is the identity matrix and hence (A)I is the transpose of

A. U refers to the row vector which represents the shadow prices

of the constraint equation. The dual problem is then to minimize

10
It is a theorem of linear programming that a problem which has

a primal solution also has a dual solution. See Spivey op. cit. p. 6.
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the total value of the resources used by education subject to the

Constraint that the total value of the resources used at least equals

or exceeds the total value of the output. Thus, the resources should

be valued as low as possible so that the entire value of the output

is accounted.

More than the obvious optimal value revealed by the solution

of the primal or dual problem, they also offer much information for

policy decisions. The primal solution indicates at what level the

various activities should be operated. More important though, the

dual and its accompanying shadow prices offer a means of comparison

to the outside economy (external allocation problem). If the shadow

prices of the resources used in education exceed the estimated mar-

ginal productivities in other parts of the economy a quantitative

criterion is available to allocate external inputs to the educational

system.

This paper plans to employ a two phase analysis of the linear

programming technique for Mexican education. First, a static solu-

tion will be derived (essentially a one period model) and then the

various constraints will be altered to determine the effects on the

optimum solution of the problem.
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Mexican Education and the Structure of the Model

This section will outline the present state of education in

Mexico in terms of expenditures and the structure of the system.

Table One depicted the level of investment in the overall pub-

lic sector. The original emphasis on transportation and electricity

has gradually shifted to social investment with the heaviest increases

occurring in education. In 1962, 3.2 billion pesos were allocated

to all levels of education. Moreover, education employed 340,000

people directly, and thus can be considered an important user of

resources in the Mexican economy. Total school enrollment for 1962

was approximately 5,642,000.11 Moreover, several studies point to

the weaknesses in the present Mexican educational situation. Meyer

especially criticizes the system in terms of alleviating the present

regional and class disparities in the quality of education. 12
More

important though, for the purposes of this study are Meyers! criticisms

concerning the lack of proper educational allocation of resources

by levels (activities). Meyers claims that too little money and stu-

dents are being allocated to vocational and commercial education.

No substantial proof is given for this hypothesis but it will be in-

teresting to compare it with the results of the linear programming

model.

An unpublished dissertation by Carnoy also reveals some possible

areas of weakness in the present educational system of Mexico. 13

11
United Nations, World Survey of Education, 1963, page 778.

12_
neyers, C. N., Education and National Development in Mexico,

Princeton, N.J. 1965, p. 86.

13
Carnoy, M., The Cost and Return to Schooling in Mexico,Depart-ment of Economics, University of Chicago, Sept. 1964, page 81.
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TABLE FIVE

Private and Social Internal Rates of Return

By Year of Schooling, Urban Males,

Mexico, 1963 (Percentage)

Year of Private Rate
a

Social Rate
a

Schooling A B A

2-4 21.1 15.2 17.3 12.8

5-6 48.6 44.9 37.5 34.5

7-8 36.5 31.0 23.4 20.6

9-11 17.4 15.2 14.2 12.3

12-13 15.8 14.6 12.4 11.4

14-16 36.7 39.5 29.5 31.5

Source: Carnoy, M., "The Cost and Return to Schooling in Mexico," p.74.

Returns under A & B result from alternate estimates of the costs
of education, A indicating maximum cost and B minimum cost.

Using a rate of return approach Carnoy concludes that highest social

and private returns to education occur at the end of primary school

and completion of college. Secondary education and vocational train-

ing have considerably smaller returns as table five illustrates.

Finally a recent study by McClelland on education and growth

indicates that Mexico has been lagging in the relative rate of in-

vestment as compared to other less developed countries.
14

Current educational planning in Mexico has taken notice of these

weaknesses and has proposed many measures to alleviate these problems.

The current policy of the Secretary of Public Education is to expand

14
McCleland, D. C., "Does Education Accelerate Economic Growtht",

Beonomic Development and Cultural Change, University of Chicago Press,
April 1966, p. 271.
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secondary school enrollment and to increase the amount of public and

private secondary expenditures (the latter represents 30 per cent

of total education expenditure) in the future.
15

However, the present

plans call for a manpower planning approach of projected needs for

specific skills which will in turn determine the allocation of edu-

cational investment among the various levels. Also, future expendi-

tures will be allocated with a consideration for geographical disper-

sion of facilities.

Even this projected planning though may prove inadequate be-

cause of the time lag. The problem is both long and short term with

the latter problem assuming dominance as the late 1950 population

increases become school entrants (see table three). Also, the basic

format of Mexican planning relies on the manpower technique which

has been subject to heavy criticism. Nevertheless, the results of

the manpower planning approach can provide fruitful comparisons to

the results of a linear programming solution. Regardless of the

differences in policy conclusions it will offer the planner a possible

spectrum of choices depending on the assumptions which he feels are

relevant.

Table Six depicts the structure of the Mexican educational

system. Primary education is similar to the system in the United

States with the first six years beginning at the age of six. The

course material covered at this level is quite rudimentary with em-

phasis on the fundamentals for literacy and citizenship. Also, there

is some specific education, e.g. homemaking and crafts, in the later

15
cit., United Nations, p. 774.
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years (fourth and fifth grades) anticipating the high drop out rates

and presenting the maximum of functional education to this point.

Primary education leads to two main alternatives. The lower

secondary school provides the prerequisite courses for a continuing

education ending possibly with college. The second alternative upon

completion of primary school is the industrial or commercial school.

Both of these institutions are terminal. As their names would sug-

gest, they are vocationally oriented, offering training in the basic

skills, e.g. carpentry, accounting, etc. The duration of both the

lower secondary and vocational training is three years with the usual

age of entry being 13 and completion age about 16.

Completion of lower secondary training allows the important

option of entering upper secondary school. A great deal of special-

ization takes place at this level in preparation for future training

at the college level. The major divisions include general prepara-

tion for a liberal arts education at the university level, military

training, technical and agricultural preparation. The average

length of schooling at this level is two to three years with two

years the usual level.

University education is the final level of the Mexican education-

al system. It is divided into eighteen categories reflecting the

various specialities offered at this advanced level.
16

The average

age of the entrant to the university level is 18-19 with four to

five years needed to complete this advanced training depending on

the field chosen.

16
See United Nations, World Survey of Education 1961, New York,

p. 773, for a complete breakdown of the alternatives at this level.
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This outline of the educational structure of the Mexican educa-

tional system indicates the activities which will be specified in

the following linear programming problem. Because of their obvious

importance in the above outlined structure the following activities

will be used:

1. Primary education X,

2. Lower secondary education Xa

3. Vocational education (combining technical and commercial
training) X3

4. Upper secondary Education X4

5. Teacher Training X5

6. University education X6

The resource constraints to be used in this specific model of

Mexico were chosen on the basis of least substitutability of inputs.

The endogenous inputs are:

1. Primary School teachers (C1)

2. Secondary School teachers (C2)

3. Upper Secondary teachers (C3)

4. Technical Teachers (C4)

5. Teacher Training teachers (C5)

6. Primary School leavers (C6)

7. Lower Secondary School leavers (C12)

8. Upper Secondary leavers (C11)

The exogenously supplied factors include:

1. Total social expenditure on education (by various
activities (C7 C9)

2. Children of age six (primary school entrants ) (Clo)

The presentation of this structure of the Mexican educational

system and the historical pattern of rising inputs and increasing

student outputs lends credence to a production function similar

to the type suggested in the above theoretical section.
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The production function is represented in equation 1.9 as such:

1.9 Z f (xi

This function expresses the maximum number of students which may

be trained with a given amount of inputs. This technological rela-

tionship is expressed in terms of resource coefficients or ai s.

Table seven represents the outline of the Matrix of the educa-

tional system of Mexico. The input coefficients are represented

by the individuals elements within the matrix. The coefficients

found in the first five rows of the matrix are the historical input-

output relationship of students to teachers at the various levels

of education. Thus, all or .0272 in the matrix states that for an

increase of one primary student would require an additional .0272

of a teacher.

The cost input coefficients are contained in rows 7-9 of the

matrix. Appendix I, page 1, has a complete tabular representation

of the total costs for Mexican education. Suffice it to say at

this point that the cost concept involved in the resource constraint

only includes the public expenditures for various levels of educa-

tion. Total costs which are attributed to the educational process

have been included in the net figure of the objective function.

The expenditure figure used for the resource constraint is the

difference between the social cost and the private cost of edu-

cation.

The other inputs, student flows, have the input coefficient

of unity. In economic terms this means that it requires at mini-

mum one student to produce one graduate. At first this seems like

a common sense treatment. However, the coefficient of unity implies
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that each student upon graduation may go on to the next level of

education only contingent upon having satisfactorily completed the

previous level of education. This further implies that no restric-

tions such as a minimum grade point, test scores, etc., apply to

entry after completing a level. Under these restrictions it would

undoubtedly take more than one graduate from a lower level to equal

one higher level output. The policy of the Mexican educational

system does not follow this line at any level hence, a coefficient

of unity is appropriate.

The appropriate z values for the profit per unit level of

activity can be empirically derived from the net earning profiles

of graduates completing various levels of education. The use of

the profit unit allows the estimation of the objective function

under the possible infinite number of activity levels.
17

Data collected and estimated by Carnoy supplies the necessary

information on level of education and earnings.
18

Table eighteen

(Appendix I), states the ultimate net values which are incorporated

as the Zip: in the objective function. All data used to calculate

the various net profit measures are based on Carnoy's samples from

three Mexican urban areas. Although Carnoy points out that his

sampling technique may have an urban bias, it should be remembered

17There are in reality an infinite number of feasible solutions
within a given solution space. Fortunately, there is a theorem in
linear programming which allows us to investigate only the extreme

point solutions. The extreme points and only these points will

yield an optimum solution if one exists. Of course, the number of

extreme points are finite and thus allow a possible solution to a

linear programming problem.

18
Carnoy, M. Op. Cit. p. 64.
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that the bulk of non-primary education takes place in the Mexican

urban areas.
19

Thus for the representation of income earning pro-

files and related variables to education urban oriented samples

seem relevant. Furthermore Carnoy adjusted his data for atten-

dance, father's occupation, industry and place of occupation to

eliminate these influences from the earnings profiles.

TABLE EIGHT

Actual (1962) 8 Optimum

Primary students 4,884,930 4,005,150

Lower secondary students 168,800 33,584

Vocational students 86,000 105,264

Upper secondary students 33,575 33,584

Teacher training 42,500 11,131

University training 52,900 22,453

Source: for actual data (a), United Nation, World Survey of Educa-
tion, page 773.

TABLE NINE

Resource Shadow Prices

Primary school leavers 0
Lower school leavers 0

Upper school leavers 1

Primary teachers 4.138 4.138
Lower level teachers 0
Upper level teachers 46.1535
Teacher training teachers 0

University teachers 0
Vocational expenditures 4.803
Other expenditures 0

Source: Solution of the Linear Programming Problem

19
Meyers, Op. Cit. p. 61.
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Primary Conclusions

This section will outline the results of a one period solution

to the educational problem presented above. The activity levels

and resource shadow prices are found in tables eight and nine

Table eight shows the corresponding changes in the activity

levels from the actual figure in 1962 to the solution value after

the application of the linear programming technique. The most

profitable way of viewing the selection of the optimum activity

levels is to follow the sequence of maximization. University and

teacher training were introduced into the solution first since

they contained the highest profit values over cost. However, they

did not reach their actual levels of operation because of the limit

on upper secondary student graduates. The upper secondary teaching

level reached a maximum and could not supply any more inputs to

higher levels because of a resource constraint.
24

Technical training

was the next activity to be introduced into the solution and its

level exceeded the actual student enrollment by 19,000 students.

The activity of lower secondary training was greatly reduced

because of the constraint imposed on upper secondary training and

its low return over its costs.

Optimum primary training ran close to the actual level reflec-

ting a positive return over costs but only after other alternatives

had been exhausted.

Resource shadow prices are depicted in table nine . The most

interesting figure is the shadow value of social expenditures. With

24 The fact that the optimum level of an activity may exceed its
actual level reflects the fact that the input coefficients were de-
rived from an historical average which was below the input coeffic-
ient of that year.
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the exception of vocational expenditures, all other money spent on

education is given a zero value. In essence this means that expen-

ditures on education are not being used to their fullest extent

and are in surplus in the system. In terms of the external alloca-

tion problem (productivity of educational expenditures vis a vis

the rest of the economy) it would appear that money should be re-

allocated to the outside economy. However, this may be misleading.

The other resources and the structure of the educational system

may have been bottlenecks and prevented the full utilization of

the available monies. Hence, action to eliminate the bottlenecks

would probably give a positive shadow value to educational expen-

ditures. The high positive value for vocational expenditures in-

dicates the probable shadow values of other educational expenditures

with the removal of bottlenecks.

The positive value for upper secondary school leavers points

out an interesting problem. Activation of upper secondary train-

ing would be advantageous from the point of view of increasing

university and teacher training. However, since upper secondary

training contains a bottleneck this is impossible within the con-

straints of the problem. Of course this has important implications

about reallocating resources to upper secondary training.
25

Shadow prices for teacher resources reflect the activation of

the various types of education. Upper secondary education with an

increase in enrollment caused a high shadow price for upper

25
A second run will be attempted with a relaxation of the re-source constraints through a reallocation of the surplus resourcesin lower secondary training.



secondary school teachers. Primary teachers had a low positive

shadow price indicating their constraint on the further activity

of primary education. Also, it should be remembered that the model

does not allow for teacher substitution among the various activi-

ties. If substitution could have '::... occurred perhaps lower secon-

dary teachers would have had a positive resource price.

At this stage of the analysis it would be difficult to make

any definite:. generalizations. However, a few tentative con-

clusions are in order.

University and teacher training could be run at a higher level

with the removal of the bottleneck in the upper secondary training

level. Also, the reintroduction of past secondary graduates currently

exogenous to the system would prove fruitful.

Technical education rose in its activity level largely by

default. Only the resource constraint in upper secondary education

initiated the early and high level of technical training.

Primary education is undoubtedly higher than it would be if

higher education were running at higher levels. This paradox re-

sults from the sequential nature of model which introduced the

activity last after all the alternatives had been exhausted. Of

course a high level of activation of upper education would keep

primary education up but not at the level presented in this solu-

tion.

The implications of this model follow somewhat the results

of the study by Carnoy (see table five ). The fourteenth through

sixteenth year of schooling which is comparable to University and

teacher training categories received a high private and social
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return in Carnoy's calculations. Activation of the linear program-

ming model also introduced these educational categories early in

the sequence indicating their importance.

Two important differences occur in the respective conclusions

of each technique. Although primary education receives a high

return in Carnoy's model as well as the constrained maximization

approach it is for conflicting reasons. In the linear programming

approach primary education was activated by default since the more

profitable activities (university and teacher education) had been

constrained by secondary education. In Carnoy's analysis primary

education fares well on its own profitability with the highest

return. Also, Carnoy's model suggest a low activation of intermediate

training since its return is lees than primary or advanced training.

On the other hand the linear programming implies a higher activa-

tion of secondary training to further exploit the profits of later

training. Furthermore, technical training which was activated in

the constrained maximization problem at an early stage falls in

Carnoy's lower return category.

The variance in conclusions of these two analyses points out

a vital difference in the two methods. A straight calculation of

an internal return is unable to capture directly the option aspect

of the sequential process of education. The shadow prices of the

linear programing model though indicate the scarcity of the various

resources used in education and the profitability of reallocation

in their direction.

The policy measures of the Mexican Educational Ministry des-

cribed above are in close accordance with the implications of this
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model. Their planned expansion of secondary education correctly

anticipates the bottleneck revealed by the constrained maximization

approach. Although the conclusions were arrived at by seemingly

diverse methods - manpower planning and linear programming they

both captured the bottlenecks inherent in the educational system.

In this case these two methods seem superior to just the straight

rate of return method.

Areas of Other Research

The most interesting and fruitful avenue of research which is

implied by the above results is in the area of flexibility con-

straints. By this means flexibility will be introduced into the

resource constraints so that reallocation of resources can be anti-

cipated by the model. In particular the secondary teacher constraint

will be made more flexible to ascertain its implications on the

activity levels.

Of course multiple time period analysis is also another avenue

to account for the recurtsitnOVrocess inherent in the education pro-

cess as outlined in the introductory section of this paper.
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TABLE TEN

Total Direct Cost Not Borne by Students of Primary

Schooling, 1940-62, Mexico

(Millions of Pesos)

Year
(1) (2) (3) (4) (5) (6)

Federal State
Implied Rent

To Construction
Sub-

total Private Total

1940 46 22 2 70 5 75
1945 86 42 8 136 11 147
1950 150 80 27 257 23 280
1953 252 132 45 429 39 468
1955 384 164 65 613 58 671
1956 456 208 74 738 66 804
1957 532 235 85 852 79 931
1958 617 265 98 980 91 1071
1959 799 325 105 1229 114 1343
1960 1113 382 119 1614 150 1764
1961 1172 459 129 1760 164 1924
1962 1368 616 143 2127 198 23?5

Source: Carnoy, M. "The Cost and Return to Schooling in Mexico",
University of Chicago, 1964, p. 19.

TABLE ELEVEN

Total Direct Cost Not Borne by Students of Higher

Education, 1940-62, Mexico
(Millions of Pesos)

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

Federal State Autono-
mous

Impl. Rent
teatto Constr. I"'

tal Private Total

1940 7 3 2 . 12 2 14
1945 15 3 3 21 3 24
1950 19 3 6 3 31 4 35
1953 30 4 6 39 79 11 90
1955 49 7 9 61 126 15 141
1956 61 8 12 69 150 17 167
1957 81 12 11 74 178 18 196
1958 93 12 13 80 198 23 221
1959 120 16 14 83 233 24 257
1960 150 17 14 91 272 27 299
1961 162 21 16 94 293 35 328
1962 183 27 20 101 331 42 373

Source: Carnoy, ibid, p. 21.
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TABLE TWELVE

Total Direct Cost Not Borne By Students of Secondary

Schooling, 1940-62, Mexico

(Millions of Pesos)

Year
Federal State

Autono- Impl. Rent Slab-
moos to Constr. tuual

Private total

411Mrr

1940 11 5 2 1 19 11 30
1945 30 9 3 2 44 26 70
1950 67 18 5 9 99 57 156
1953 93 28 6 15 142 88 230
1955 139 40 8 22 209 128 337
1956 165 51 9 28 253 157 410
1957 205 66 10 32 313 204 517
1958 232 67 12 37 348 217 565
1959 296 80 13 42 431 261 692
1960 366 94 14 49 523 294 817
1961 455 109 16 54 634 340 974
1962 625 129 22 64 840 428 1268

Source: Carnoy, Ibid, p. 20.
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TABLE FOURTEEN

Earnings Foregone and Other Resource Costs Represented By

Lower Secondary School in Mexico, 1940-62,

in Current Prices
(Millions of Pesos)

Year
1) (2

TuariEso
thous.) Foregone

Income
Tota

oats

4 02 (6)

Sons
Total flA3Cifigfipe

1940 63 21 3 20 44 48

1945 108 64 11 52 127 50

1950 158 156 27 120 303 51

1953 200 243 43 181 467 52

1955 234 359 62 267 688 52
11 1956 259 432 72 329 833 52

1957 298 517 87 421 1025 50
. 11

1958 317 606 103 458 1167 51

1959 357 756 118 559 1433 53

1960 396 921 139 659 1719 54

1961 436 1067 154 779 2000 53

1962 489 1244 176 1019 2439 51
V

V

a

*

Source: Carnoy, Ibid, p.24.

TABLE FIFTEEN

Earnings Foregone and Other Resource Costs Represented by

Higher Secondary School in Mexico, 1940-62,

in Current Prices
(Millions of Pesos)

1 2 3
Year

4 5 6

Per Cent of Total Total School Per Cent In-

Students Income Add'l. Costs Total come Foregone
is of Total

1940 31
1945 38

1950 48
1953 55
1955 61

1956 64
1957 68
1958 74

1959 85
1960 95
1961 109

1962 119

Costs
20 2

44 4
93 9
131 13

184 18

210 21
232 23
278 28
354 35
434 43
524 52
596 60

Source: Carnoy, Ibid, p. 25.

10 32

18 66

36 138

49 193

70 272

81 312

96 351

108 414
133 522

158 635
195 771

249 905

64
67

67
68
68
67
66
67
68
68
68
66
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TABLE SIXTEEN

Earnings Foregone and Other Resource Costs Represented by

Higher Education in Mexico, 1940-62, In Current Prices

(Millions of Pesos)

Year
(1) (2) 3 (4) (5) 6

Per Cent of
Students
thous.

Total Total
Income Add'1.

Fore;one Costs

School
Costs Total

Per Cent In-
come Foregone
is of Total

1940 32 31 2 14 47 66
1945 34 58 5 24 87 67
1950 39 110 9 35 154 72
1953 43 150 12 90 252 60
1955 52 229 18 141 388 59
1956 55 264 21 167 452 58
1957 60 299 24 196 519 58
1958 64 351 28 221 600 58
1959 - 73 444 36 257 737 60
1960 81 541 43 299 883 61
1961 90 633 51 328 1012 62
1962 100 731 58 373 1162 63

Source: Carnoy, Ibid, p. 26.

TABLE SEVENTEEN

Total Costs of Primary, Secondary, and University Hducation in

Mexico, 1940 -62, in Current Prices
(Millions of ]'egos)

Year
(1) (2) (3) (4) (5)

Primary Lower
Secondary

Higher
Secondary

University Total

1940 158 44 32 47 281
1945 376 127 66 .87 656
1950 784 303 138 154 1379
1953 121.6 467 193 252 2128
1955 1751 688 272 388 3099
1956 2024 833 312 452 3621
1957 2283 1025 351 519 4178
1958 2663 1181 417 600 4861
1959 3194 1433 522. 737 5886
1960 3922 1719 635 883 7159
1961 4329 2000 771. 1012 8112
1962 4981 2439 905 1162 9487

Source: Carnoy, Ibid, p. 28.



a

39

TABLE EIGHTEEN
Age, Schooling and Geometric Mean of Monthly Income, Urban

Males, Mexico, 1963, Unadjusted

Years of Schooling
Age

1 4 6 8 11 13 16

10 128 128
13 138 176 215
15-16 274 248 339 574
18 341 406 547 668 731 794
22 493 659 782 936 1009 1090 2081
27 556 759 919 1286 -1139 1832 3008
32 583 875 1202 1655 2161. 2636 5288
39 652 977 1395 2094 2620 3539 6032
49 796 1113 1679 2753 3738 4826-- 7185
58 770 1136 1990 3087 4625 6480 9230

Source: Carnoy, op. cit., p. 65.

TABLE NINETEEN

Age, Schooling and Geometric Mean of Monthly Income, Urban

Males, Mexico, 1963, Father's Occupation Constant

Age
Years of Schooling

1 4 6 8

S
11 13 16

10 137 129
13 150 179 224
15-16 320 263 346 543
18 443 441 559 659 713 722
22 591 695 799 918 955 997 2060
27 662 799 938 1250 1618 1720 2958
32 680 920 1240 1589 1960 2298 5105
39 773 1020 1392 2015 2458 3230 -our..5625

49 966 1170 1639 2658 3273 4388 6720
58 950 1167 2021 2942 3815 5750 8295

Source: Carnoy, Op. Cit., p. 65.
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Wassil:'sr Leontiefts celebrated articles "Liomextic Production and

Foreign Trade: Thn American Capital Position BomEXamined" and "Factor

Proportions and the Structera of American Trade: Further Theoritica3.

2
and Repirical Analycle" created at has come to be known as the

*Le Lief Paradox'. The theory oE international trade hate been in a

rather uncettled stet° ever sanas.

G3 the surfacee the neontier Paradox" appears ralativo4 simple,

The HechsCher-Ohlin Theory suggests that a country would tend to ex

port those goods LUS'rt were intensive in those faotoro of production

xt uMch. the country was relatively wall endowed; and thet it would

tend to import thoso goods which were intensive in those faators of

prod action Au which tho country wee relatively loss wen endomd.

Intemativen/ specialization is baced on relative factor proportions.

The United Statee. accepted to be capital irrtensive

ash-a.via the :gest of the werlda should export capitn1 intensive

goods according to this theory. Leant:10ton empirical study contra.01

diets this theory. His stun y seek to indicate that the United States

amports ldbor intensive goods and imports capital inteneive goods.

Leontiof bases hie findings on an ana34yeis the structure of

the American =now ehich was eonducted by the Harvard Economic

Reseawch ProjIcti Th, data bale .:s the 200 z 200 input -output table

of 1947. This table described the flow of goods and seruiena through

out the econaly. A column or an input.,output table desoribee the inoo

pat 2roe all the ineluotriem in the econewroquired per unit of out

put of a giveninckstry

....1111M.101111.110.011.
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Within the flaws for a given base year, /Jauntier assumes a

conetantoieoeffloient 9nd:cation function and calculates input cow

ancients for all industries. If, for sample, one million dollars

worth of output of induhtry X used $100,000 worth of indtstry Dos output

as input in the base year, to million dollars worth of indautry

output would require $200.000 of industry Vs output as inpat. Oven

tbo coelTicieutc; on can calculate the requirements throughout the

economy for any given change in output.

Using this table. Le4ntief computed the direct and indirect

capital and labor requiremnts vermillion dollars worth of output

for those industrios who products are traded on the international

war:cot. The direct requirollanto i.o. the capital and :labor requirements,

for a million dollars wyrth of output in an industry, were computed

from the 200 x 200 table. The indirect requirements. i.e. the require.

mnts of the output of otherindustries whinh the induct ry in question

uses as inpnt, were oospated from a oonsolidatod $0 x 30 table.

Using these capital and labor roquirements. Lcontiof examined

the relative capital and labor proportions of one anion dollars

worth of Jima= exports and ixrport-*oapstins output. Since Loyale

did not have data on the factor proportions of that foreign output

doh composes the actual United Statos imports. he was obliged to

compare the capital and labor requirements of one million dollars

uorth of American exports with the capita and labor requirements of

one million dollars worth of American produced importsemmpeting output.

importemcompating industries are defined as those industries whidh have

a substantial output in the United %steels but compete with like

commodities imported into the United States.



None-coapeting ingorts* 'those imports for 'which there is no competitive

,erica producticat such as coffee, tea and jtrtss are excluded,

Leontief imagines a situation ?there the United States reduced its

exports end imports by we sallica dollars* The capital and labor rem

quirements to 1111Mettee importv.competing productions. i.e., rePlactirite

are =pared with the capttal and labor released in the export sector*

llort-couperbing ilvorts are held constant; only competing imports are

assured to change,

Lecntiers empirical analysis istdicetes that relatively wore labor

and less capital are required to produce area million dollars worth of

Unitad States exports than to produce one zillion dollars worth of

importmcompriting zwoduction 1947

This would sugge4 that tho United States specialises in labor
11Am:sive goods, The only ezplanedon which imontief gives for this
is that one manayear of A: .can labor eombined with a given quantity

of capita/ mat be three times pore efficient than foreiga labor. Ire

adds that the Maher productivity of Ai:mi.:tau labor commit be dmo to

the larger amount of capital per worke-r in the United States, Xf

substitution of capital for labor ware profitable in the United Statil

moubi also be profitable in cortesponding industries abroad. Tho

possibility of technological substitution is available to the whole

world,

3



The controversy ourrourdIng the *laontiof Paradox* raves

several ititerasting (elastic/n.14 Not the least of which is the need to

explore the actual factor proportions of exports and imports in more

detail than that of dxple oapital*slabor ratios. Apr revision in the

present theory of intornat4onal trade idu of necessitys have to be

based on quantitativo data.

A quentitative evaluation of the quality of labor would be a

defirate means of improving the available data. POI* it seems clear

ttrzt all labor i3 not equal on the basis of physioal its even

the different avounts of oapdtal combined with it are amounted for

71 additions there to le 009111 to be an indication that labor in

the export industries is of a higher skill level than labor in import*.
3

competing industries. Kravis' steclys for exasplos has sham that sage

rates In wort industries aro nreftettuatualy higher than in imports,*

competing indastrLes. owl research has also indicated that art
sector labor is siggLilleantly better educated, i.e., =Wag more

huonn capitals than itg7ort*,,00mpeting incluctriesf labor.

Us afar as resoaroh is in progress on the factor proportUna of

United States foreign trades) X should like to explore the factor

Avoportions of Canadian Zoreign trade *A wapecial referenoe to

educational requirement). Ply it is desixitito to study the factor

proportions of foreign trade of tore than one oountavy in order to

estimate the effect of peculiar national characteristics andjor 0012.0

ditions on the taator proportions of fbrei trade.

1
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The direct and indirect capital and labor requirements of Canadian

foreign trade have been calculated by Donald Wahl04 using the Canadian

inputoutput matrix for 19490 and the capital requirements estimated

by W#00 Hood and Anthony Scotto

Using the Canadian Census for 1951, I can estimate eduoational

levels° occupational distribution° skill levels° and distributions by

sax and age for Canadian industry on a sector by sector basis. These

seater by sector estimates can be converted to the 22 sectors used in

the inputmoutput matrix developed by Wahl,.

rising Theodore Steitz to estimates of resource costa of education

in the United States5 as prozies for Canadian cots I can estimate

human ca 3 tal requirements for Canadian foreign trade° These could be

grafted onto the existing capitalmmaabor requirements for Canadian

trade to produce a Iroontief type estimate of capital° both human and

physical° and labor requirements of Canadian traded

The analysis can be developed further° housver. The industry by

indostpy roquirewente of education° skills° occupations° etc° can be

regressed on the industry by industry share of Canadian trade to

yield quantitative estimates of the importance of use factors in

Canadian trade. An industrra share of forcip trade can be expressed

s its share of aggregate Canadian trade of world martet° of its change

in share of world market° and /or its Chars in Canadian trade towards

certain regions such as the United States° Western Europe and the

leaser developed rkfatries0



Several problem; which are Mel; to develops in the coarse of
this study cm be anticipated in advance. The labor requirenents of
Ca an trade estimated by Wahl were established on the basis of wagon
and salaries paid,' rafter tam on a phyaecal in basis. Since it
conld be expected that wage rates and educatton are correlated, an ups
ward ittas in the effects of education could be introduced. This could
be soratrolled for by reftevaluating the labor coefficients in terns of
wanvoyear in-puts. The wage structun. in each inditstry can be derived from
Canadian Census data, and can be used to convert the labor coefficients
te a wimwear

A farther problem woad be that of natural resources. lbw moo
pest that an ezeosszent of :ritual resoizraeo strongly influences the
stmot nsle of a etauttrPs fords tra,de. big could mem the effects
of. differing etimatimal levels in the raleiGtfl industries. This could
be corrected by using SU export requirmant for natural resources
derlved from sectors dained es: natuml resource intensive. Jaroslav
Waif* has eatimted natural VOSOW00 reglAiXiMilt9 foe the United States
by Ms mthcd. These regan/m:4e mid be mod as a proxey fn the
Canadian case.

n should be noted tbat this aW.dy meld be extended to inoludo
net way more data, bat :maw data. teme variables,' ouch as research
wad development nditurest, degres of ceneentratione well defined
alattuval remum requiremette and riatiaTi366 of capital* could be coneid
erg. In additims, The Dominica Boman of Statistics is schodualed to



publish an inputreotitpat table for 1961 in the near INiture. goad
cortalned utith the Ozasadian Census data for 1961 to update the study.

The *A sets of results could b compared to ir,Lve a very United inter.
tszporal
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The positive effects of education on income levels are accepted

today as an economic verity. The literature is swollen with articles

attesting to the fact that a person's income is, in large part, a func-

tion of his educational level.

This paper proposes to reverse the emphasis and focus on the

relationship between income levels and the amount of education sought.

r

110"

tev4

\

The question to be studied is: What is the relationship between family °

income and the amount of post-high school education a child seeks?

114111/A

Also to be included in the analysis will be the effects of

ability and father's occupation on the child's educational decision. p

The three variables for which correlation with the criterion

variable (the amount of education sought) to be estimated are parental

income, father's occupation, and student's ability. Attempts will be

made to determine which of these variables is most decisive in prompting

a student to opt for more education.

Furthermore, the study will attempt to separate out the level

//
at which income becomes a de isive7factor in a student's decision as to

whether he should attempt a post-high school educational program, whether

it be at the college level or some other.

(
n-po

To facilitate this, students will be divided into two groups--

r and functional.l.y poo "Functionally poor" is, admittedly, a

subjective class' cation which attempts to cover students whose parents--p, 410Et

while not poor by federal definitions--lack the finances to assure their AN/1'

child a relatively easy transfer from high school to post-high school

education.

Such families would find it difficult to absorb the added cost

of the post-high school education while, at the same time, realize a
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real loss in the income foregone while the high school graduate continues

his education.

At what income level do these two factors come into play? While

any such amount is open to argument, I have selected the figure of Woo

for a family with two children. For each additional child $600 will be

added to this figure. Thus, a family of four children and two parents

with an income of $6000 or less will be considered functionally poor.

In defense of this figure let us look at the Woo sum. A

family of four (including two children) would pay approximately $286 in

federal income taxes) $120 in state income taxes, and $25 in sales taxes.
1

Its after-tax income would be approximately $4379 or $365 a month. Figuring Iltiovry,)5

$185 for rent and groceries and $30 for insurance, the family would have

$150 a month for entertainment, medical bills, major durable goods purchases

auto expenses etc.

This amount would hardly leave such a family enough to absorb

$569.56 (for women) and $465.39 (for men) which were the mean family

contributions for students attending Wisconsin Center schools in 1964-65.

Since the center system education is one of the least expensive

available to students in the state, these mean figures may be taken as

eiefr":
1. 0

y.41minimums. With these considerations in mind, then, I believe the above

definition of "functionally poor" -- while not beyond reproach -- is a ,,V1,0

krIr
workable first approximation.

11 Estimates based upon "Instructions for Preparing Your Federal. Income
Tax Return Form 1040 for 1965," Internal Revenue Service, Washington,
D.C. 1965.

.2/ "Costs of Attendance and Income of University of Wisconsin Center
Students: 1964-65 Academic Year," by L. Joseph Lins, Allan P. Abell,
and Richard Hammes, Office of Institutional Studies, The University
of Wis.) Madison, May 1966, p. 27.
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One of the assumptions, of course, is that parents share in the Aqt.J.1

-
child's decision-making process about post-high school education. In other vey ..;

words, this is not a decision a child makes by himself. The findings of 11.41,I''Le't

jvstr t2;

the Lis -Abell-Hammes study cited above make this assumption clearly rea- ar
sondble.

'rr

4

ti
i" This technique embodied in this study, of course, considers the

decision process from an income approach. It ignores the behavioral ques-

/tim, which is: Given the income constraint, how do people classed as

functionally poor actually act with respect to financing their children's

post-high school education?

Persons under an income constraint still may decide to encourage

and finance their children's further education, indicating it has a rela-

tively high degree of utility for them. This aspect of post-high school

education decision-making will be developed later in this paper.

SAMPLE

The sample used in this study was the 1964 senior class at Sun

Prairie High School in Sun Prairie, Wis. The district is a joint school

district and includes the City of Sun Prairie, the Towns of Blooming

Grove, Bristol, Burke, Cottage Grove, Hampden, Sun Prairie, and York,

The area is largely rural with a population of 20,997, according

to the 1960 Census of Population with almost 140000 concentrated in the

City of Sun Prairie (4,008) and the Town of Blooming Grove (9,709).

The median income in the City of Sun Prairie, according to the

1960 Census (data on the other towns was unavailable), was $6,919. Median

school years completed. was 11.4 and the percentage of the adult population

who completed high school was 47.5%.



In June 1965, 5,430 of the population consisted of children up
to ages of 19. In June 1960, the figure was 2,768, giving an increase

of 96.25 in this age group in years.

Y51'
1

The 1964 senior class consisted of x35 students who were enrolled

in September 1963, four of whom dropped out before graduation in June 1964.

METHODOLOGY

AB mentioned above, the purpose of this study was to draw dor-

relations between student's ability, father's occupation, and family

income and whether or not the child opted for post-high school education.

From school records, the class rank of each student was obtained
and this was used as a proxy for ability. This is a subjective_choice
but one dictated by the limitations of data. X.Q. scores and achievearlt (1,.)

VI17P
tests were not available for all the students, while the class ranking was. AAA.

TA 4The class, then, was divided into quarters, based upon the class pr.g.gu"

44" "il
k,:es4ial4N1

rank and students were given a number of 1, 2, 3 or 4 based upon their,..

Income data op'the families for the year 1962-64 wgeobtained
.-..--

.,,

from the Wisconsin
Department of Taxation along with father's occupation.

rank.

Correlations were estimated using both the 1964 and the mean income figures.

Because of the haziness of the occupational descriptions given in
the tax forms, four general occupational classes were used, e.g., executive,

skilled, farmer, and unskilled and retired. The executive group included .,
. /4%)

the self-employed,
managers, salesmen., and professionals. The other cote-

gories are self-explanatory.

Occupations were used in an attempt to capture home envivonmental
influences on a student's deLision on post-high school education. In the
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estimations, executives were given a rank of 3, farmers and skilled workers

2, and the unskilled and retired 1.
A.1.:71w'r°

Again, the ranking is subjective, but I believe n unre.

Post-high school education plans were obtained through telephone

interviews with the parents. Also obtained. were the educations of the

parents, where this information was freely given (In many cases, the

-parents had no qualms about discussing their children's activities after

high school but refused to discuss their own educational attainment).

Educational attainment levels were obtained for 64 mothers and

61 fathers. The data revealed that 40 (or 62.5%) of the 64 mothers had

1

a high school education or better, eight had some college education, and
k!'

PL"-A- 9 4 3.16 or 9.3% were college graduates. The mean years of schooling for the
11.

*.tri group was 11.3 years.

( For the fathers, 33 (or 544) had a high school education or
7

better, 7 had some college education, and 5 (8.2%) were college graduates. 1

The mean years of schooling for the group was 10.8 years.

The mean level of schooling for both groups combined was 11.04

years.

In. estimating the correlations, a "yes" answer was scored 1 and

a "no" answer was scored O. "Yes" meant a student proceeded to college,

nurses training, or a vocational-technical school education after high

school.

The "nos" either took a job, entered the armed services, married,

or were not employed.

For the "yes" answers, the parents were then asked if the child

remained in college, nurses training, or vocational-technical school.

responses, ivl Il j3SOf the 9 36 students entered college and 12 later WI
GPI

. 16

tervvt
dropped out. Of 4 who entered nursing, 1 dropped out.

(fr'"' j-.- ?

/0'
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Of 8 who entered vocational-technical schools, 7 dropped out.

However, this may imply too strong a conclusion. In the interview, the

parent was asked if the child still remained in the school of his choice

and the yes or no reply undoubtedly was ill-conceived with respect to

the voc-ed students because some of them may have finished their training

courses in the two years that had lapsed since graduation. Thus, the seven

of eight "dropouts" in this case may have been graduates.

The above, then, outlines the data-gathering technique and the

uses to which the data was put. Unfortunately, the means of obtaining

the data had inherent constraints.

For example, of the 135 students, income tax data was available

for only 98 in 1964, 91 in 1963, and 90 in 1962. Of this group, responses

to the telephone interviews amounted to 92(actual responses, but for 8

of those responding income data was unavailable).

his a result, the sample size dwindled from a possible 135 to

84 (or 62.2%) for all variables.

The erosion of the sample size is inevitable, however. The

principal cause is the lack of income data on all families in the sample. 6' 0.t.'

61'' tipf4419
Because families do move and move from state-to-state, it is unreasonable

C41).
A'

f'

fa
114

to expect that income data will be available on all families in a sample. e"

Secondly) the movings after graduation erode the number of responses to

a telephone survey and the telephone survey was selected because (according

to H. P. Sharp, Director of the Wisconsin Research Survey Laboratory)

responses to telephone interviews are much better than mailouts.

Despite the fact that data on all variables was available for

84 or 62.2% of the total sample, I do not believe the sample was meaning-
AMOIMMO.1110 .1111.1

fully biased. The limitations placed on data collecting do not imply

consistent bias.
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For example, assuming the parents were law-abiders, there is no

reason to believe that the unavailability of income (and, thus, occupation)

data would follow income (or occupation) lines. Following the same rea-

soning, I do not believe telephone responses would indicate that those Imre'

whose children selected (or did not select) some form of post-high sehooltiAr/ A

VP'
education were more likely to answer their phones. Thus, I do not feel 0V,

) \

the sample used was meaningfully biased. 4') I

</v):),

FINDINGS: TAX CONTRIBUTIONS

Proponents of public education point to its income redistribu-

tional effects and the sample studied here supports this argument. lfi4 :ept9

State income tax payments were studied for the year 1964 with

the following results:

1. For 19 funetionally poor families the average family size

was 4.3. For 76 non-poor families the average family size was 4.5.

2. The 19 functionally poor families paid a total of 043.05

or $44.37 per family in state income taxes in 1964. This averaged

$10.28 per dependent.

3. The 76 non-poor families paid $28,548.43 in state income taxes

in 1964 for an average of $375.63 per family and $84.72 per dependent.

Approximately 45% of state revenue is earmarked for education.

The above findings show that the average non-poor family pays 8.46 times

as much in taxes as the functionally poor family and 8.24 times as much

per dependent.

Since all 95 students in the sample graduated from high school,

they all shared equally (abstracting from qualitative considerations)

in public school education.
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rl
It should be borne in mind, however, that state income tax /1 .1

revenues do not comprise the full support for school systems. Property

taxes are the biggest source of local school district revenue and, at

least, some of the functionally poor included above undoubtedly were

property owners since four of the 19 were farmers and, reasonably, could

be expected to own their own property.

Nevertheless, the data does show a more than proportionate

share of state income taxes being paid by the non-poor (as expected)
I

and indicates to some degree the income redistribution effects of such

a tax when uSed to support education.

FINDINGS: CORRELATIONS

The correlations run on the independent variables (1964 income,

mean income 1962-64, poor and non-poor families, father's occupation, and

class rank) with the dependent variable (post-high school education plans)

revealed unexpected results.

The hypothesis tested was: There is a meaningful correlation

between income levels and a student's decision to choose some form of

post-high school education.

The correlations lead to the rejection of the hypothesis.

To be significant at the .05 level, a correlation/of .2152
pl'

(plus or minus) was essential. Only one of the correlations came close

to this. The correlation between rank in class and the decision to

select a post-high school educational program was .2144, which may be

interpreted as an indication of some positive correlation between the

two variables.

Table gives the complete results:

4,
iv

A el'
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TABLE I

VARIABLES CORRELATION (rl

Post H.S. Education and Class Rank .2144

Post H.S. Education and Mean Income .0671

Post H.S. Education a r), 1964 Income .000068

Post H.S. Education and Poor/Non-poor Classification .1166

Post H.S. Education and Father's Occupation .1210

.M.......0M04114.1.MMO.Nft=0..wft..100011N.OWOUHMI0

The correlation with the poor/non-poor classification led me

to believe the definition of "functionally poor" may be too high. Cor-

relations then were estimated using income levels of $4,000 and below

and $3, 000 and below and ignoring the number of dependents.

For the $4,000 and below figure, the correlation was .158,

and for the $3,000 and below, the correlation was .17--both not signi-

ficant.3

CONCLUSIOWS

The study again illustrates the fact that the conventional

knowledge and erapirical results often differ markedly. Intuitively,
iS vAjfr-

one would expect a significant correlation between a family's income 0)

and a child's post-high school education plans. But the data revealed
tti'vl%/

no significant correlation. In fact, none of the correlations (except

that for class rank) was significant. How can these findings be interpreted?

3.1 Twelve families of the 84 had incomes of $4,000 or less and in
these 3 students continued their education beyond high school.
Six families had inca=s of $3,000 or less and in these one
student continued his education.
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Judging from the correlations, post-high school education plans

do not depend upon parental income, father's occupation or class rank.

One is left with the feeling that if a child has any chance of taking

advantage of a post-high school education, he takes it. The expected

inhibitions--how income, low class rank, environment--do not appear to ; 4,4

come into play. In other words, families in the sample appear to have a

high utility for education. Ar .ftry

This leads one to conclude that behavior may not be a function

eP4'.
of what one would intuitively feel are the operative variables. Perhaps 17,41.1/

one should turn to variables such as aspiration level; parental feelings

of responsibility towards a child after high school, the family's valu

tion of education, how a family perceives the potential for borrowing

for education, and the expected payoff from education.

The policy implications, especially as related to the demand

a-

for education after high school, are immense. Assuming the sample is not
Y7A

iii kej 40
atypical, it may well be that present forecasts of college class sizes vr. .JA

vt or

i W,
of the future are understated. It well may be economists and educators ti ,N 0 -7

.

at'4\ Q(ZPAti

ti II

do not yet comprehend the effects today of our society's overwhelming

emphasis on education.
4

After carrying out such a study, one is left with an intuitive

feeling that something has happended--perhaps very recently--to change

parents' views of education. One feels that perhaps education has assumed

)).
D%- .1Q

17-')An jlrf

I

crx

a bigger role among families recently; that perhaps the selling job 1 Vir %,:4,1

.1(.* "

done by educators since the late 1950s has served to shift the demand

curves for education quite recently.

1F i hope to expand the present study to include several school districts
and derive similar correlations in an &tempt to determine hoer- -and if--

the correlations vary.
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Many of the studies done in the general area of the economics

of education have dealt with persons in their 30s or above. Payoffs

from education and factors affecting education decisions most often

seemed to be derived from this age group.

But now I feel we should take a look at what has happened since,

say, 1950, or perhaps a more recent date. 'Admittedly an intuitive feeling,

I believe it provides a testable hypothesis: The demand for post-high

school education has shifted markedly recently, swamping the effects of

what previously had been considered inhibitory influences.

Such a hypothesis, I feel, opens an avenue of meaningful research.
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The variations in income over the three year period (1962-64)

were both volatile and difficult to relate to decisions regarding educa-

tion plans.

Table I gives the mean variation by job classification and shows

that the most volatile groups as far as income variation is concerned

were the skilled and farmer groups. Both averaged 60% variation or better.

Table II shows how the income varied.
1 The mean variation for the

group was 51.821%, which means a man with $6000 income in 1962 might expect

his incomes in 1963 and 1964 to vary between $2000 and $8000. Furthermore) ye-41

A41
(as TableTable II shows) for 37 or 1.3% of the group their incomes would swing wiy,?

tell tet,

up and down during the period under study.
mN.

,V1/

The implications for making four-year plans for expenditures on cFr7

/Jr yjort
a college education are vitally important. Assuming that the variation

re

C'fr

detected. from 1962-64 continues, how do parents project their ability to

send a child to college? On what year's income do they base their decision?

In the correlations run above the mean income and the last year's

income (1964) were used. But the theoretical relevance of this technique

can be questioned. It is not evident that these are the two correct

income benchmarks to use. A permanent income hypothesis seems more

relevant here.

We have a situation, for example, of a skilled worker whose

income will vary on the average of 63% over the next to years, asking

1/ The sample size in the two tables differs because three-year income
figures were not available for the 88 persons checked in Table I.
For two of the 88, data was available for only two years. Thus

their average was a two-year rather than zhrpo-70Ar gp:mn.
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TABLE I

.Variations in Income by Job Classification*

CLASS** NO. MEAN

Executives 25 49.202%

Skilled 18 63.583%

Farmers 16 60.793%

Unskilled 26 37.623%

Retired 3 78.28%

Average for Group 88 51.821%

*Source: Wisconsin Income Tax Data 1962-64

**The Executive classification included managers, professionals, the
self employed, and sales personnel. The other classifications are
self-explanatory.

UP

TABLE II

Directions of Variation in Incomes*

=STANT
57537Vaa-
ation or less)

2

01,1111P.m.y..011441.1101..1.1.411..1.111

UP AND DOWN

29 5 15 37

*Source: Wisconsin Income Tax Data 1962-64
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himself in 1964 whether he can afford to help finance his son's college

education over the next four years.

Let us assume this hypothetical skilled worker made $8000 in

1564. Will his income in 1966 be $2960 or $13,040 in 1966? Such a

question is not unrealistic. The range of change for the 18 skilled

workers studied was from a low of $264.44 (up and down variation) to

$12,220.19 (up).

The average change in income for the group from 1962-64 was

1336 1225 Of the 18, the variation for 7 ranged from $3353.38 to

$12,220.19; five others ranged from $702.5042536.38, and six incomes

ranted from $264.444632.63. For 10, the variation vas $1031.34 or more.

Of the 26 unskilled workers included in the study, 18 had

income variations of $1211.12 or more, and 10 had incomes that changed

by as much as $2000.05 or more in the period. The former figure ($1211.12)

would mean a weekly' difference of $23.29 a week. And as Table I shays

the unskilled group had the lowest (37.623%) income variation of the

five classifications.

The point here is that income variations over even short periods

of time are a fact of life; the variations can be wide (changes of 80%

or more were found in 20 of 88 (or 22.7%) of the cases studied); their

direction is not predictable, and their impact on family budget decisions

can be great.

Furthermore, it should be pointed out that the variations were

recorded during a period not marked by sharp cyclical fluctuations.

The role of wives as income carriers loomed large for the

families studied. For example, income tax data for 1964 was available
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for 112 families. Of these, 63 returns showed wives with incomes over

$700 a year and in 50 of the 63 cases, the wives earned. $1200 or more.

Also in the data for the three-year period there seemed to be

some evidence the wife's income varied inversely with the husband's.

In other words, when the husband's income dropped, the wife increased

her working hours to take up the slack.

This trend, although not pronounced, appears to indicate the

families had some minimally acceptable income level. When the level

was approached, the wife became more active in the labor force.

Thus, the role of the wife in post-high school education

plans also looms large. In families where education for the children

is esteemed and income is low, it is reasonable to assume the wife may

serve as the financing agent.

The above, I believe, all points up the fruitfulness of more

research into how families form income expectations, how the wife's

role as a wage earner enters into the formulation, and what impact the

role of the wife as a wage earner and the evidence of income variation

enters into the decision of whether or not a family can finance their

children's post-high school education.
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Are the functionally poor a stable seGment of the population,

or does poverty vary from year to year?

Intuitively, one mvild feel there is a certain variatioa

involved with the functionally poor concept and the dsta bears this

out.

As Table x shows, the nuziber of families ettxsified as fync-

tionally poor varied from 27 (of 50 availdble tax returns) in 1962 to

31 (of 91) in 1963, and 21 (of 98) in 1954,

In the three-year span, 4." families qualified as fun etionally

'poor in one year or another. Of these, 16 families were so cl,".ssificd

for all three years; 7 families for 2 of the 3 years, and 16 were so

classified for 1 of the three years.

For 16 families then, func ional ;poverty was a fact of

from 1962-64. Six of the 16 were unskilled workers four wre favmerz,

four were retired, one was in the executive class, l' and one was unemployed

and re.ceived 'welfare payments.

Of the 39 families (excludinG the welfare recipient) classed

as functionally pore in at least ore of the three years, seven were

executives, five skilled workers, 13 farrnrs, nine unskilled workers,

and five were retired.

As a group, (excluding the retirees) farmers fared orst.

Thirteen of the 16 farmers included in the sanrplc were functionally

poor at least one of the three years. Four were so classed for three

years, three for two years, and 6 of the 13 were funct onally poor in " of

the 3 years.

1,7 Again it should. be pointed out be catch-all characteristics of tis

class which thn sPlt-nriplorA, saloq pprsemnol, mneo,Ters, .and

proresslonn15.
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APPENDIX II
2

The finalnu illurArate further the uncertainty introduced by

the ineme vtriaLl_ in na3:inc (heisions about post-high school education.

Not only cz.i,?2 vc.ry greatly over a short span of time) the variability

can drop a fr.,Aly into a fuletionnlly poor group or raise it from this

group. The iv1,11c4tion is espacially relevant to ft= fannies whose

income--charattt sticcAly vex the lower levelscan vary so as to dip

this croup ilito nn6 otth of the functionally poor class.

Further,!iore the findincs point up the nec:e3sity for policy

rakers to loo".: a pov;.rty (in the broaebr sense) from a tire series as

well ac a croE,:, s(:ctionbl aDproai.th.

Cross etiwal dc.ta del'ines pavex ty at a point in tim. But

poverty iv not, a e+ ; It loves. Time seri e'.1ta (as evidenced

evc:n in this liLatod s:41'1,ple) reflects ti!ese L,Dve,,.::mts ma can s:!rve as

an aid in long- 1,o anti-poverty procrms.
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"Training is a good thing" - this is the general impression created by

a survey of industrial training literature. However, attempts to justify
training on an economic basis, or to measure the appropriate costs and benefits,

are conspicuous by their absence. The following quotations are typical of

unsubstantiated statements in the literature:

It (training) cannot be ignored without costing the company money.

(DePhillips 1960, p. 6)

The question is not 'is training needed?', but 'where is training

needed?' (Fryer, 1956)

Management will secure more than a fair return on its investment

(in training). (DePhillips 1960, p. 21)

Admittedly, the more enlightened indicate that economic justification is

desirable: that decisions will be "governed by relative long range costs"
(Proctor 1961, p. 31), and that a determination should be made as to whether

benefits exceed costs (McGehee 1961, p. 9). But this is little more than lip-

service since no indication of how the costs and benefits of training are to be

measured is given, and any general discussion on the alternatives to training is

absent. Indeed, in three of the four books on training so far quoted there is no

entry equivalent to "costs of training" in the index, and the fourth (McGehee

1961) only pays the lip-service indicated above.

In the "opposite camp" of general management, there is noticeably less

enthusiasm for training. One training specialist has refered to the "training

is a luxury" attitude of some managers (Fryer 1956, p. 30), while another observer

believes this is only to be expected - "It is only natural that management should

resist what appears to them to be a waste of money" (Al-Arabi 1965, p. 497).

Doubtless one reason for the scepticism regarding the value of training is the

traditional attitude of economists and non-economists of education as an item of

consumption. But there are other significant reasons peculiar to the industrial

training context as this paper will show.

Still another attitutde toward training is that it is inevitable. Eckaus

(1963) has suggested that "on-the-job training is an unavoidable joint product

with the firm's regular output, that is, that neither marginal nor average costs

of production are completely separable."

Thus training has been variously characterized as indispensible, quite

dispensible, and unavoidable. Although individual instances could be cited to

support these views (coupled with appropriate definitions of training), this

paper will reject all three as valid generalizations. Instead, the view taken

here is that training is a function in its own right, that it is an investment

in human capital with identifiable and measurable costs and benefits, that there

are always alternative processes that could be substituted, and hence that a

deliberate and rational decision on training based on an economic analysis can and

must be made.

Industrial skills. The term 'skill' is defined as any behaviour, verbal or non-

verbal, an employee is required to perform in order to carry out his duties. Some



skills will only be usable in one particular company, while others will be
generally applicable to all firms in a certain industry or geographical area.
Following Becker's (1964) useful notation, skills applicable only to one firm
will be classified as specific (to that firm); while skills applicable to two
or more firms will be regarded as general skills. An example of a general skill
would be shorthand, typing, while skills acquired in a firm using a unique
patent manufacturing process would tend to have considerable specific component.

When a firm places an employee in a job position, it anticipates a certain
marginal product. In order to achieve that marginal product the employee must
perform the appropriate tasks to a certain level of competence, which I will
call the CRITERION level of skill.

The firm may expect a newly hired or transferred employee to perform at
the criterion level of skill immediately, or it may be prepared to wait a week,
a month or even years (indeed it will usually have to wait where specific skills
are involved). Thus a new operator may only produce 70 pieces a day and take one
week to achieve the criterion of 100 pieces a day by learning from experience;
a new salesman may be unable to achieve the sale of the criterion level of
goods until he has undergone a one month training program; while a production
manager's assistant will often not be able to ensure his department can achieve
the criterion level of output until he has been through numerous training
courses and has had several years experience with the firm.

Assuming the criterion to be realistic and attainable by the employee
concerned, performance below the criterion can be eliminated by a process of
SKILL AQUISITION and improvement. It is the costs and benefits of, and the
alternatives to, this process of skill acquisition that forms the subject of this
paper.

J. ALTERNATIVES TO TRAINING

Training is obvious form of providing for skill aquisition. However, there
are always alternatives, which must be considered when making a decision regarding
the undertaking of a training program.

Formal training, informal training, and learning from experience.

There is little difficulty in recognizing so-called "formal" training where
instruction takes place in a classroom or vestibule school using a teacher or
audiovisual media, and/or where practice occurs in a supervised specially
controlled environment. However, as the location of the instruction and prac-
tice moves from the classroom, that is the more 'informal" it becomes,1 fewer
people would classify it as training - or at least that it involves the same
economic and psychological factors as those of more formal training. And the
"extreme of informality", the aquisition of a skill by learning from experience,
is.seldom considered by training officers to be an activity that could be
legitimately substituted for formal training.

1Por example, the "sitting by Nellie"'method, whereby the new trainee
learns a skill by watching and copying an experienced worker on the job.
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Yet formal training programs and learning from experience are both means

of providing for skill acquisition up to the criterion level, and in both cases

this can only be achieved at a cost.' ?indeed, it is tempting to define training

as any investment or activity resulting in skill acquisition, as Mincer (1962,

p. 51) does. However, in order to make an important distinction later on con-

cerning skill acquisition after the criterion has been reached, I shall use the

following definitions:

TRAINING is the deliberate modification of an environment for the purpose of

improving a person's skill at a task (the modification may be made by the person

or by an external agency);

LEARNING FROM EXPERIENCE is the improvement of a person's skill at a task by the

normal execution of that task with no deliberate purpose of improving it.

These definitions have the advantage of conforming fairly closely to common

usage, while permitting a useful operational distinction to be made.2

Differentiating between formal and informal training is a little more

difficult. So far they have been tacitly distinguished by the location of the

training and the degree of organization and supervision behind it. However,

another useful measuring stick is the extent to which time, money and resources

have been specifically allocated to the skill acquisition process - and in par-

ticular whether the function has a separate budget.

The two measures of formality will tend to coincide, but this will not

always be the case. Thus a program could take place on the shop floor, with

trainees involved in productive work and with no special instructor employed; and

yet a specific amount of supervisors' and/or productive equipment time per day

could be allocated for the purpose of instructing the trainees or allowing

them to practice. In such cases, the psychologist or training officer will tend

to define formality using the organizational criterion, whereas the economist

will prefer the resource allocation criterion.

Substitutability of Skill Acquisition Methods.

Both the psychologist and the economist may object to the notion that

formal and informal skill acquisition methods are complete substitutes. These

will be considered in turn.

First, the psychologist may protest that informal methods, and especially

learning from experience, are so much less efficient than formal procedures

that they cannot be considered as valid alternatives. Thus one training text

proposes "to limit discussion of training to.,(formal programs" (McGehee 1961,

1The costs of learning from experience rill involve loss of production

. through mistakes, spoilage and performance below the criterion.

2Nachlup (in Robinson 1966, p. 694) makes a distinction between "training

on-the-job" and "learning on-the-job without training" on the ground that

"learning could only involve one person, the learner, whereas training required

two as it also implied the existence of a supervisor or instructor." This would

exclude self-instructional techniques from training, and will tend to cause

ambiguity in situations where a supervisor is present. Nachlup also implies here

that "learning on-the-job without training" occurs without cost to the employer.
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p. 3), and other "rules out all the hit-or-miss training and learning by chance

that takes place on the job on a day-to-day basis" (Proctor 1961, p. 19). But

this view considers only psychological efficiency and ignores economic con-

siderations. Not surprisingly people will learn mure quickly when they are
individually tutored and provided with supervised graded practice, arranged
according to their background, education and ability! But this can only be

obtained at a cost, and the time saved may not justify the increased expenditure.
Each case must be considered on its merits, and this cannot be done if informal
methods are rejected automatically from the start.1

Second, the economist might object on the grounds that the costs of informal

methods may be indeterminable and unavoidable, whereas formal training is under-

taken by a deliberate decision and its costs are determinable. As mentioned in

the introduction, Eckaus has suggested that on-the-job training is unavoidable

during regular production, and that training and production costs are not
completely separable. Similarly, Machlup (1962, Chapter IV) considers learning

from experience, or on the job learning as he calls it,2 to be part of the

ordinary running costs of production. Yet why should it be assumed that informal

skill acquisition costs are inseparable from production costs? There may be

some difficult cases, but there should be plenty of instances where they can be

readily estimated. For example, the costs of an operator increasing from 70 to

90 pieces a day in 5 days can be estimated by considering the loss of the 50 or

so pieces that would have been produced by a skilled operator working at the

criterion level. If a new engineer takes 2 hours to overhaul a component where
the criterion is 30 minutes, the costs of his learning from experience can be

estimated in terms of the overhauls "lost." Equally, a determination of the

possibly disasterous effect of an inexperienced manager's mistake that halts

production for a few hours, may well convince the company directors that manage-

ment training is not quite so "costly" after all.

An informal skill acquisition up to the criterion can be avoided -- simply
by placing a worker who already has the criterion level of skill in the job

position. This may be done by putting the unskilled workers through a formal
program which takes them up to the criterion level before placing them into

production, or by recruiting skilled workers direct from the labor market.

'Thus, the decision to provide for informal skill acquisition can be a conscious

and deliberate one.

The one significant difference between training and learning from experience
is that the latter is liable to continue after the criterion has been reached,

and this is, for all practical purposes, unavoidable. But it certainly is not

costing the firm anything - the employee is performing at the criterion level

for which he is getting paid. However, there will be a cost to the worker if

the skill involved is general: as his skill increases so will his opportunity

costs rise due to the difference between his marginal product and wages.3

'Educators in schools and colleges'would also benefit from a consideration
of the education value of learning from experience.

21 prefer the term 'learning from experience' since it is less ambiguous,
and is a more general concept that can be considered as an alternative to all

formal methods of education and training.

3The wise firm will match this by suitably timed wage increases, or

promotions to job positions where a higher criterion level of skill is required.
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But if the skill is specific there will be no opportunity costs to the worker,

and a situation of completely costless skill acquisition would arise.

IiRptimal degree of formalization. The statements quoted at the beginning of

this paper from general management and training offices may now be re-inter-

preted. It would appear that the "training is a luxury" attitude by management

is not an objection to skill acquisition per se (indeed every firm that recruits

from the labor market is inevitably involved in some skill acquisition); it is

really an objection to allocating any resources specifically to it. It is

equivalent to saying that informal skill acquisition methods are always more

efficient than formal ones. On the other hand, training officers, equally
dogmatically, seem to be advocating the reverse.

In fact, the degree of formalization will depend on various psychological

and economic criteria. For example, complex skills requiring detailed instruc-
tion and supervised practice would demand more formal methods, while simple

routine skills requiring little instruction but plenty of practice will tend to

be acquired more efficiently by informal means. The educational background of

the trainee is important: the high school drop-out is likely to respond more
to informal techniques with no classroom activities - activities in which he

was previously so unsuccessful - and where he can see the immediated relevance of

what he is doing to a real work situation.1 Similarly older workers may be

reluctant to return to the classroom after many years of absence (see National

Council on Aging 1966, pp. 372-376).

Economic factors such as the cost of making mistakes (and of course the

general consideration of the likelihood of accidents) must be accounted for;

as these two factors rise, the more necessary it is to have supervised training

away from the shop floor. Other factors should include: cost and availability

of classroom space, instructors, instructional equipments and materials, and

the amount of idle time supervisors and equipment may have which could be used

for training purposes.
* * *

Recruitment for skill. Thus one alternative to training is skill acquisition by

/Learning from experience. However, there is another form of investment in human
capital which is an alternative to any, process of skill acquisition: to recruit

directly from the labor market workers who already have the criterion level of

skill. The term "recruitment" as used here covers the processes of SEARCHING

the labor market for potentially suitable employees, and SELECTION from the

results of the search those best qualified for the vacant job-positions.

Recruitment can be for "bodies" only, bodies plus certain aptitudes, and/

or bodies plus certain skills. It is this third process of "recruitment for
skill" which is substitutable for training - both have the objective of
increasing productivity by increasing the skill level of the firm's labor

force. It is important to distinguish between the productivity of the
individual worker and the productivity of a job-position: although recruitment

'This is a principle reason why training under the Manpower Training and
Development act 1962 has steadily shifted from "institutional" to on-the-job

training programs.



processes cannot affect a worker's productivity,
1

they can

tivity of a job position by influencing the level of human
And it is the productivity of he job-position that is the
from the firm's point of view.'"

6

affect the produc-
skill occupying it.
significant factor

Whether a firm undertakes recruitment for skill or provides for skill
acquisition will depend on which results in lower total turnover costs (which
arise from search, selection, relocation, training, classification, placement
and separation of workers, as well as lost production through vacant job posi-
tions3) . For example, if a skill is in abundant supply, it will usually be .

cheaper to recruit for it; but as the skill increases in scarcity, the search
and relocation costs will increase to a point where it becomes cheaper to provide
for skill acquisition. Again, as the cost of vacant job positions increases,
training may tend to use more than recruitment since it could more readily
ensure an adequate supply of skilled workers. Another factor, which will be
considered in Part II, is that training may have a direct effect of reducing
the turnover rate. Finally, the size of the firm will be significant: Foltman
(1964) found that larger firms tend to prefer to train, while smaller firms
find training "too expensive" and prefer to go to the labor market.

It should be noted that search and selection costs are almost always jzeneral
investments in human capital since, by definition, for any particular firm there
can be no specifically trained workers in the labor market - except for ex-

employees of the company.4

Investment in physical capital. A final alternative to training, or any invest-

ment in human capital, is to invest in physical capital. That is, when faced
with a shortage of skills, to obtain equipment that operates automatically or
only requires skills that the firm already has in its labor force.

To summarize Part I: when faced with skill requirements, a firm could
provide for a formal training program. However, there are three alternatives:

1This is not strictly true. Information gathered during a careful selection
process can facilitate the worker being placed in a job-position where his

productivity will be a.maximum.

20i (1962, p. 539) makes a misleading distinction between recruitment and
training on the grounds that only training can affect the productivity of the
individual worker. Mincer (1962, p. 51) also refers to training as any invest-

ment (in human capital presumably) which increases "worker productivity."

3See Gaudet (1958, p. 31) for a discussion of turnover costs (but which

fails to consider vacant job-positions).

'Rare exceptions could occur when there are persons in the labor market

with, by change, a certain combination of skills (including personality traits)

that are specific to one firm only. The search costs here would tend to be

very high.
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1. Provide for informal skill acquisition, including learning from

experience
2. Recruit for the skill

3. Invest in physical capital.

II. BENEFITS AND COSTS

Any rational decision on undertaking training should take into account

the relative benefits of all three alternatives identified in Part I and there

will be an optimum combinationof these alternatives that could provide for

skill requirements - given a certain product, level of output, and labor market.

The difficulties of determining such a combination are not to be minimized, but

the disturbing thing is that the training profession hardly seems to be aware

that such an approach is needed.

However, this is jumping the gun somewhat since, as was indicated in the

introduction, there appears to be a complete absence of any quantitative cost-

benefits analyses within the industrial training field,1 let alone any compara-

tive studies. Therefore as a first step this Part will discuss the nature and

measurement of costs and benefits of training, and will critically review the

present situations. However, an outline of a cooperative study of training and

recruitment for skill will be included.

Benefits. The training texts usually list an impressive array of alleged bene-

fits of training. A typical selection is given by Proctor (1961, p. 23):

increased employee satisfaction

less waste and spoilage

lower absenteeism and turnover

improved methods and systems

increased level of output

less supervisory burden

lower overtime costs
lower machinery maintenance costs

fewer grievances
lower personal injury rates

better communications
greater employee versatility

improved morale

greater cooperation

This is simply an interesting "common-sense" list of plausible hypotheses, with

no systematic evidence to back them up or to determine the extent to which each

operates.2 It would be very difficult to find operational measures for some of

the benefits; and to determine the contribution of each would involve lengthy

and costly controlled experiments (although they would provide useful information

1That is, analyses with respect to the firm. There have been analyses made

with respect to society.

2Many of them could also be benefits of informal skill acquisition,

recruitment for skill, or the installation of improved equipment.
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on the mechanisms by which training contributes to increased efficiency). In

short, lists such as the one just quoted, are not likely to prove very useful
in obtaining a measure of benefits in dollar terms.

What is required is an aggregate measure which will capture all or most of
the alleged benefits of training, and which is relatively easy to assess in
dollar terms. The most useful measure would appear to be based on the cost of
production, at least for measuring effects on the individual worker, production
section or department. The measure would be more difficult to apply to a unit
larger than a department where the many variables affecting production costs
would tend to mask the effect of training. However, most training is organized
on a departmental or 'lower' basis.

Where a training program is designed to have a more "diffuse" effect
speeading over many departments, supplementary maasures of benefits may have to
be employed. Thus the benefit of supervisory training might be measured in
terms of savings through the elimination of delays in inter-departmental ship-
ments or servicing, or through the reduction of paper work and communication
costs. Also when a program has a very specific objective, such as the reduc-
tion of spoilage or of overtime worked, the benefits can usually be measured
directly in terms of that objective.

It will be noted that a number of the alleged benefits of training listed
above are concerned with employee satisfaction and "morale." And some of the
effects of this, in the form of decreased turnover, may not be fully captured
by using only the costs of production measure. This would be particularly
important in comparative studies since the morale effect is not so likely to

result from the alternatives to training.1

A second reason why turnover may be a useful operational measure is that a
training program can operate as a selection procedure of high validity. The
employer can observe the trainees' typical performance over a period of time
under conditions related to the final work situation, and the trainee will get
a good insight into the nature of the job and decide if he really wants it.
Hence trainees that stick with the program to the end and are finally accepted
by.the firm, are probably better "bets" than directly recruited menthat have
been put through a battery of achievement and personality tests of perhaps
doubtful validity.2

To summarize, two operational measures of benefits suggested here are (1)
cost of production and (2) turnover.' However, where training has particular
objectives, it may be evaluated directly in terms of those objectives; and where
the benefits are expected to be diffused over several departments, supplementary
measures should be used.

1
The Hawthorne effect may be operating in training, whereby employee

satisfaction (and production) tends to,increase when the employees feel the
company is taking an interest in them.

2
K. U. Smith (1965) considers much of industrial testing to be invalid.

3Care must be taken not to double count benefits when using more than one

measure.
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In passing, one might speculate that it is not surprising that some hard-
pressed managers regard training with suspicion when the benefits are classified
it such nebulous terms as: better communications, increased employee satis-
faction and greater cooperation!

Costs. The measurement of training costs has not progressed much further than
the measurement of benefits. It is true that there are some published estimates
(see Part III), but there is considerable doubt as to the validity of the accoun-
ting procedures used. For example, "the salaries of newly hired trainees are
treated as educational expenses; those of employees participating in advarced
tri.....*.ntng programs are not... Such intricacies of accounting compound the
difficill.:y of measuring the cost of education in business" (DeCarlo, 1966, p. 24).
A survey of British firms on methods of costing training showed "a wide variety
of practices based on differing criteria" (Institute of Personnel Management
1965). Similarly, because much of informal training costs tend to be hidden
in production costs, Mincer (1962, p. 52) notes that "data on costs of training
...are not only scarce, but in principle highly unreliable."

It appears that training cost data and budgets, where they exist, are
set up more for internal administrative convenience than for the purpose of
estimating real costs. And since none of the published data give any breakdown
as to how the final figures were arrived at, little reliability can be placed
on them.

The estimation of direct costs such as instructors and trainee salaries
and cost of instructional materials should present little difficulty, although
care must be taken to recognize opportunities foregone - if any - in the use
of classroom space and production equipment. Indirect costs of the more
informal methods will be more difficult to estimate, and will arise from:
mistakes and spoilage, increased supervision and inspection, and in general the
loss of production due to the diversion of human and physical resources to
non-productive training activities. Again, it is important to recognize that
when the production schedule is slack or intermittent, opportunity costs of shop
floor training could be very low since supervisors and machines may otherwise
be idle.

Mn order to determine the net costs of an investment, the value of "immediate
benefits" should be sul±racted from gross costs. By far the most significant
immediate benefit of training is the productive work of the trainees, allowing
for the fact that they are usually paid at a lower rate than fully skilled
workers during the same job; and this benefit can sometimes reduce the net costs
to levels very much lower than gross costs, and sometimes even to zero.'
Another immediate benefit could arise if recruitment - and particularly search-
costs ..were higher for skilled workers than trainees.2 Finally the value of

1
Oi (1962, p. 546) surely did not allow for productive work of apprentices

when he indicated that one U.S. firm "invested" around $4600 a year in each
apprentice. Net estimates for European apprentices range from $300 to $1250 a
year (see Part III).

2
One proposed apprentice training scheme (BASIE 1965) omitted any reference

to recruitment costs of skilled workers, yet included recruitment costs of
trainees on the debit side of the account. The significance of such an omission
is shown by one estimate of $800 for the difference in search costs between
journeymen, machinists, and unskilled workers (Gaude, 1958).
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training as a highly valid selection procedure could be estimated by determining
the costs of a battery of tests and interviews etc. of equal validity; or
alternatively by how the increased validity of selection could reduce production
and turnover costs.

In conclusion, it might be interesting to speculate on how the faults of
existing cost procedures could bias the present estimates of training costs.
One might hypothesize that the costs of formal training are overestimated due
to'factors such as: accountants use of average as opposed to marginal tech-
niques, the failure to recognize the costs of alternatives (e.g., direct
recr-Ittment), and the desirability of overestimation for departmental 77.*dget
an0 purposes. On the other hand, informal skill acquisition costs may
ofte:, :..1 underestimated or completely unrecognized since they tend to be bidden
in production costs. Thus Mincer (1962, p. 52) concludes that "an attempt to
gauge costs of on-the-job training in the economy by accounting data of firms,
even if they were available, would lead to severe underestimation."

Such a hypothesis throws more light on the attitude of the "anti-training"
manager. He is only too well aware of the, possibly overestimated, costs of
formal training; but may be quite unaware of the nature or magnitude of the
costs of informal skill acquisition procedures.

Relative benefits of recruitment for skill. The benefits of both recruiting for
skill and training will tend to be similar (higher productivity, less spoilage
etc.) except for the lower turnover rate that might be expected from training,
due to the Hawthorne or moral effect and the high selective power of a training
program. In addition, the lower search costs and smaller number of vacant job
positions that might result from training would also be captured in measure of
total turnover costs.

Hence a very useful comparison between recruitment and training could be
made by measuring the effect of each on total turnover costs. And this could
conveniently be carried out by measuring turnover costs before and after a
training program was introduced; turnover costs before the program would measure
the effect of recruitment for skill, and turnover costs incurred while the program
was operating would measure the effect of 'training. A number of such studies
might allow a relationship between the relative benefits of recruitment and
training to emerge, depending on factors such as: the labor market, complexity
of the skill, size of firm, and cost of vacant job-positions. This would have
considerable practical significance since, as will be indicated in Part IV, a
major factor in decisions on training should be the relative benefits of the
alternative form of investment in human capital, recruitment for skill.

It is possible that the effect of training on turnover is relatively small -
in which case matters would be further simplified as4 to a first approximation,

only the difference between the costs of recruitment l and training would need to
be measured since the benefits would be assumed equal.

1
The costs of recruitment should be relative easy to assess, and will arise

from advertising and personal contacts, interviews and tests (see Gaudet, 1958).
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III. TIME AND UNCERTAINTY

For the firm, there is a major difference between human and physical
capital in that the time period over which returns to the former can be
collected is relatively uncertain. Unlike physical capital, the firm does not
own the human capital it invests in, and can lose it at any time simply by the
worker concerned terminating his employment.

This danger is greatly increased when general skills are involved since
the competitor firms may attempt to recruit the generally trained workers away
from the firm that trained them, the so-called "poaching" operation. Indeed it
is widely believed that this poaching complex is the main reason why firms are
reluctant to invest in training - as is shown by the passing of the British
Industrial Training Act, 1964. Briefly, firms must pay a levy according to the
size of their payroll, and they receive grants according to the amount of
approved training they undertake, if any. It has been noted that "the grant
system is really a gigantic national device for spreading the costs of training
evenly over all employers in proportion to the size of the labor force of each.
This is referred to as the 'Redistribution of Costs' aspect, and, quite
obviously, is aimed at the poaching complex." (Wellens 1965).

Uncertainty and rational action. Faced with this situation of uncertainty as to
how long the employee will remain with the firm, how should a rational firm
behave with regard to investment in human capital? Becker (1964) has proposed
a theory based on general and specific investments. General training, it will be
recalled, is equally applicable to the training firm and at least some of its
competitors and therefore will raise the workers' marginal product by an equal
amount in all those firms. However, specific training is only applicable to
the training firm, and hence it will only raise the workers' marginal product
in that particular firm.

At the end of the training period, a specifically trained worker is "tied"
to the firm if he wishes to use his skill, while a generally trained worker can
leave and use his skill in a competitor firm. Assuming perfect labor markets,
Becker argues that a firm will only undertake eneral training if the trainees
pay'directly or indirectly for the total cost, since there is no guarantee
they will remain with the firm after training; but a firm may be willing to pay
all or part of the costs of specific training since the worker will have an
incentive to stay because his specific skill will only be to his advantage in
that firm. In the case where the costs of specific training are shared between
the firm and the trainee, both will recoup on their investments by the trainee
remaining - he will receive higher wages than he could elsewhere, while the firm
can still pay him less than his marginal product.

Thus firms do not invest in "general" training, they merely rzlv3ALe for it -
only workers actually invest in it. And even with specific training, the wise
firm will pass some of the costs onto the trainee to give him an incentive to
remain after training in order to recoup on his investment.

Becker's theory logically follows from the assumptions of perfect labor
markets and rational profit-maximizing behavior of firms. However because of the

1
Payment will usually be made in the form of foregone earnings - where the

trainee does productive work equal to that of a fully trained worker, but at a
lower wage rate.
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nature of these assumptions it is open to criticism on the grounds of lack of
relevance and realism; R. C. Eckaus (1963) has questioned the ability of the
theory to "provide reasonably accurate descriptions of reality and good predic-
tions," in particular because of the strict dependence on perfect labor markets.
I would agree with this comment, and I believe the theory can be made more useful
by dropping the assumption of perfect labor markets and recognizing mobility
friction.

Indeed, I will argue that the basis of a rational decision on investment
in human capital is not the generality of the skills, but the mobility potential
of the trainees. In reality, a firm would be unlikely to undertake any training,
general or specific, if it knew for certain that all trainees would leave at the
end of the training period). Equally, a firm may well willingly invest in
training, general or specific, if it knew for certain that all the trainees would
stay after the training period. Of course, one of the principle determinants of
the future mobility of trainees will be the degree of generality of the training;
but the point is that mobility potential of the trainees id the basic criterion
for investment decisions, and it can be influenced by other factors such as
geographical location and trainee personality. Thus a firm controlling a "one-
company tam" could invest in general training since i.s trainees would tend to
have a very low mobility potential; while a firm in a large city would probably
not provide any training, general or specific, for persons whose past employment
record shows a high mobility potential (e.g., 10 job changes in 3 years).
Another personality factor might be the degree to which the trainee feels"grate-
ful" for the training period. Thus a firm could find that with a certain type or
trainee, it can rely on a sense of moral obligation by which the trainee will
stay long enough for the firm to recoup on an investment in general training.

Another very significant factor that could be accounted for in a measure of
mobility potential is the extent of the trainees' previous investments in specific
training. If this is high, the firm could safely finance some general training,
since the trainee would still have an incentive to stay on to recoup on his
previous specific investments. An example could be when senior personnel are
sent on expensive external courses attended by members of competitor firms
(which must therefore be general training courses).

Another point not included in Becker's analysis is the almost inevitable
general investment in human capital a firm must make when recruiting new workers
(except when they are ex-employees of that particular firm). If total turnover
costs are reduced, and investment in general training will be justified (see
Part II).

To summarize: faced with the uncertainty of retaining its investment in
human capital, a rational investment decision for the firm must be based on the
mobility potential of the trainees. The principle determinant of this mobility
will be the generality of the training, but other factors (such trainee persona-
lity and health, and geographical location) could significantly influence it.
In addition, account must be taken of the almost inevitable general investment
inhuman capital whenever a new employee is recruited.

1
Unless the firm deliberately decided to make a profit on the activity by

using the trainees as cheap labor.
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Testing the theory. Becker's theory, with or without the modifications suggested
above, is not easy to test due to the difficulty of measuring, the degree of
generality of the training - quite apart from the problems of determining the
training costs and their distribution between the firm and trainee. However, a
somewhat simpler, yet useful, study could be conducted on a training program
which was assumed to be completely general. And I believe apprenticeship schemes
could provide an example of such a general program.

Traditionally, workers are apprenticed to a trade as opposed to a particular
firm, and many apprenticeship programs claim to provide general "all round"
training in that trade. Indeed, some programs appear to be becoming even more
general: European trade unions are "encouraging a trend towards broad and basic
training valid for a number of specializations," and apprenticeships have
"increasingly taken on the role of a system of work-orientation for out-of-
school youth" (CIRF, 1966). A study of U.S. machinist apprentices indicates that
the programs provide broad training applicable to a wide variety of industries
(Koerble 1954).

In the U.S. and most European countries minimum training standards and
requirements are often laid down covering a whole industry, and are not specific

to one firm. The U.S. Bureau of Apprenticeship and Training will only register
an apprenticeship scheme if "training is applicable throughout an industry, not
unique to the manufacturing requirements of one company."

Of course, there will be apprenticeships that tend to provide specific
training, especially perhaps in smaller firms where "programs are often too
narrowly determined by the immediate rqquirements of the undertaking" (CIRF, 1966);
but these firms should not be much of a problem since they would be unlikely to
want to cooperate in a study, or publish details of their schemes. In addition,

there will be, legitimately, some degree of specificity in all in-company
programs. Nevertheless, within these limitations, apprenticeships can be
regarded as a useful source of data on general training. And they have the
additional advantages of being long (2-5 years), therefore involving considerable
amounts of money, and they are given to employees with no previous specific
.training.

Ideally, the study should be on a program which conforms to these conditions:

1. is in an industry which lays down strict industry-wide standards, and
in a firm which claims to adhere to these standards

2. where free access is available to the classroom shop floor so that:

i. adherence to the standards can be checked'
ii. costs can be measured directly (as opposed to being

obtained from the firms accounting data)
iii. benefits can be identified and measured

3. has been operating for a number of years so that the mobility potential
of the ex-apprentices can be determined (by the percentage retained), and so the
influence of the training on total turnover costs may be estimated

4. in a firm which keeps records such that total turnover costs before the
training program was introduced can be estimated, thereby determining the rela-
tive benefits of training over recruitment (see Part II)

=8...
lOther methods to check the generality of the program would involve the

amount of training competitor firms have to give ex-apprentices, or the starting
wage these firms are prepared to offer.
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If step 2 (ii) showed the net cost to be near zero, then Becker's theory
would be supported since the firm would not then have financed general training.
If the costs were positive, then a determination could be made as to whether the
apprentice mobility, and/or any reduction in total turnover costs, justified the
general investment in human capital.

Policies and attitudes of firms. A survey of the apprentice training literature
was made to determine present policies and attitudes of firms to an investment in
general training. In several of the quotations listed below, the firm has given
an estimate of its training costs but no indication of how they were arrived at.
Therefore from the previous discussion on training cost data, they must be
regarded as unreliable (in all probability the net costs are considerably lower
than the estimates and, if Becker is correct, may even be zero). However the
firmi apparently believe that the general apprentice training is costing them
this money - which is equally significant.

i. A large German firm manufacturing electrical equipment estimates, after
a careful study of all the factors involved, that the overall net cost amounted
to close to $500 per annum for each apprentice in 1959. (CIRF 1966)

ii. German experts...say that the three years wholetime professional training
of an apprentice at present costs 3,000 to 5,000 DU ($750 to $1,250). The days
when an apprentice was nothing but cheap labor and financial profit have passed.
(Abraham 1966)

iii. A metal trades apprentice who receives broad general training is a
charge to the undertaking at least during the first two years. If the margin
between the pay given the apprentices and the wages paid to adult workers doing
the same job and the training period is long, the apprentice may, in the third
and following years, pay back some of the net expenditure incurred during the
first two. Apprentices in highly skilled trades, who must receive intensive
instruction in a broad range of skills and make costly errors may during the
apprenticeship constitute a net charge to the undertaking even when the training
period is long. (CIRF 1966)

iv. In one firm "apprentices perform regular production work, making
apprentice training almost self-supporting." (National Industrial Conference
Board, 1937)

v. United Kingdom studies (1962-63) suggest a net cost per apprentice in
the metal trades of around $300 per annum. (CUT 1966)

vi. Up to now we have been spending $100,000 a year on apprentice training.
Many of our former apprentices have gone to other firms who have been able to
afford the bait of more money because they have not been spending anything on
training schemes. (Mather 1966)

Thus some firms apparently believe they have decided to invest in general
training. This decision could only be rational if the firms were relying on
mobility friction to retain at least some of the trainees. The last cuotation,
which comes from the chairman of an engineering group, illustrates the attitude
very nicely. Even though "within a few years, 407. of these lads are pirated
away by other firms" kir. Mather's group still manages to retain 607. - in spite
of the fact that they could get higher wages elsewhere. 607. of the apprentices
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retained over many years at less than the market wage could bring quite a nice
return on the (overestimated) $100,000.1

TV. IMPLICATIONS FOR LEGISLATION ON TRAINING

"Since every company is going to benefit from the availability of com-
petent labor, every company should participate in the training of that labor."
(National Industrial Conference Board 1937).

It appears that many firms, in Europe at least, have not been following the
ethical dictates of the above quotation, and that legislation has been enacted
to alleviate the situation - namely the British Industrial Training Act, 1964,
which is a forerunner to similar legislation for the European Common Market.
The Act requires that Industrial Training Boards be set up for each major
industry, or group of industries, which will impose a levy on all firms in that
industry and will make grants to firms undertaking approved training programs.2
So far about 30 Boards have been set up, or are in the process of bring organized,
covering industries such as Engineering, Iron and Steel, Hotel and Catering,
Civil Aviation, Carpeting, etc.; and each Board has very considerable autonomy in
determining its levy/grant system according to the needs of each particular
industry. However, only a few have so far become operational, and it is the
policies of these Boards that will be discussed here.

A number of points will be raised in the discussion which have not been
accounted for in the Boards' policies. However, it is appreciated that the
Boards have a very difficult task in formulating policy in an area where quantita-
tive data on costs and benefits is so scarce and unreliable; and in any case it
would be surprising if all the issues raised in an analytical discussion could
be immediately incorporated into a practical policy. The criticism offered here
is not so much that many of the difficulties and ramifications remain unaccounted
for, but that - judging from the literature - quite a few remain unrecognized.

Specificity of training. No distinction has been made between general and
specific training.3 The levy is imposed on all firms according only to the size
of the payroll and regardless of skill requirements; and the grant is paid to all

.

firms undertaking approved (in terms of quality) training regardless of the
applicability of the skills to other firms in the industry. From our previous
analysis there would appear to be little need to encourage specific training
since there is no danger of poaching by other firms.4

1Assuming net training costs of $100 p.a. (quotation iv above); a training
period of 5 years; that the ex-apprentices are paid $2 per week less than the
market rate; that 407. stay for 2 years and 60% stay for 15 years; then the
internal rate of return on the investment is approximately 8%.

2The Boards may also set up their own training programs, but the initial
emphasis has been on the levy/grant system. For a useful summary of the legisla-
tion see Wellens (1965).

3The terms "general" and "specific" will remain, as defined earlier, with
respect to the firm, and not with respect to the, industry.

4It might be argued that in a very tight labor market, labor mobility could
be so high that it would not be economical to invest even in specific training.
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In fact, firms investing in specific training will tend to get a "double

pay-off" from the levy/grant system - not only will they receive a direct return

to the investment, but they are also paid a grant toward the cost of that

investment. It could be argued that the levy paid by these firms will tend to

balance the effect of the grant, but this would only be so if they had little or

no general training requirements. And this will not always be the case -firms

requiring specific skills will often need general skills on which to base them.1

In addition, firms undertaking a greater than average amount of training will

receive grants in excess of the levy they pay, and highly specialized firms

requiring high levels of specific skills could tend to be in this category.

Thus firms investing in specific training will tend to be subsidized by the

rest of the industry, and in cases of highly specialized firms this subsidy

could reach significant amounts. Although the eventual solution of the problem

will depend on the development of a sophisticated measure of specificity of

training, the Industrial Training Boards could surely be on the lookout for any

obvious cases of gross inequalities caused by some firms investing heavily in

specific training?

A related problem, of course, concerns the firm that has little or no skill

requirements. They still have to pay the levy, but cannot receive a grant since

they cannot usefully undertake any training. This could be very serious for the

firm employing a relative large unck411aA lber force since the levy is based on

the numbsr of employees.

Benefits of training. The most severe criticism of the Training Boards' policies

is their emphasis on training costs alone, as opposed to a consideration of both

costs and benefits. The failure to distinguish between general and specific

training is an example - it is really a failure to account .for the difference in

benefits of the two types of training.

Similarly no account has been taken of potential labor mobility.2 Thus a

firm in an isolated area will tend to gain more from the grant system than would

a firm in a heavily industrialized area. The consequences of this will be

particularly important in industries where'some, but not all, the firms are con-

centrated in centers. An example is to be found in the Iron and Steel industry:

numerous firms are concentrated in the city of Sheffield in the North of England,

but there are two very large companies that dominate small towns in Wales and

Sdotland with no other steelworks in the area. A possible solution here would

be the establishment of "Sub-boards" for particular geographical areas.

The general emphasis on costs alone is shown by the approach of the Boards

to the payment of grants. Thus the Engineering Industrial Training Board "found

it impossible to base grants in the first year on audited training costs,' as

lAn example would be a steelworks producing special alloys; they would

require the general skills common to all steel works plus the specific skills

appropriate to the particular alloys being produced.

2A comprehensive measure of this could also account for the specificity of

the training (see Part III).

3Due to the unreliability of firms accounting data.
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originally planned, and instead calculations would be based on the actual number

of trainees and a performance rating on the quality of the training they received"

(Institute of Personnel Management 1965, pr 10). Thus the Board considered that

ideally grants should be directly proportional to costs, and when this proved

impossible they still chose a criterion based solely on the inputs to training,

with no regard for benefits. This view is also shared by members of the training

profession: for example, small firms "have aright to expect repayment of the

costs in full out of the levy" (Wellens 1966, p. 197, my emphasis), and the

supervisory training grant/levy scheme should be "based on pure cost" (Institute

of Personnel Management, 1965, p. 11).

Statements such as these create a disturbing suspicion that even in the high

places of those intimately concerned with the policies of the Boards, training

hac not been recognized as an investment with both costs and benefits, but is

regarded simply as an expense with costs only.

A grant system based solely on costs would also have the disadvantage of

encouraging inefficient and unnecessarily expensive training programs. And

firms that are not really in a position to undertake training economically (e.g.,

small firms) will be tempted to do so if their costs are to be fully covered by

a grant. Thus, from this view, the Engineering Board's us....^nd best" criteLion

cf -Li-al-ilia the quality of training as the basis for grants will be better than

using costs - even though again benefits are not considered.

Alternatives to training. (1) Informal skill acquisition. There is a danger that

the Boards will concentrate on formal training programs for two reasons: failure

to recognize informal skill acquisition procedures as valid alternatives, and the

difficulty of costing the more informal methods. Some Boards are basing grants

on factors such as the number of instructors, classrooms, overhead projectors,

teaching machines and other "gadgetry" associated with formal training;1 such

policies will inevitably cause skill acquisition procedures to become more

formalized even though in many cases this will result in increased costs. And

no account has been taken of learning from experience - partly because the

firms that wittingly or unwittingly provide it may not themselves recognize

that, they are in the "skill acquisition business." In short then, the Boards'

concern may tend to be limited to formal training as opposed to skill acquisition

as a whole. (2) Recruitment for skill. The relative benefits of recruitment

and training have also been ignored. This is singularly unfortunate since the

principle purpOse of the grant system should be to direct firms' activities away

from recruitment for skill, and towards training. Indeed, in the next section

I shall argue that the relative benefits of the two activities could form the

basis for the payment of grants. (3) Investment in physical capital. The

effect here will tend to vary. It will encourage investment where the total

number of employees is reduced (hence reducing the levy), and/or where the amount

of specific training needed is increased (hence increasing the grant). But it

will tend to discourage the purchase of equipment which decreases total skill

requirements without a relative decrease the number of employees. However,

the dominant effect will probably be to encourage investment in automated equip-

ment, which tends to significantly reduce total labor requirements.

1However, in its second year the Wool Board began giving grants for "sitting

next to Nellie" training methods.
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In any case, the Boards should at least be conscious of that their policies
could influence investment in physical capital, and perhaps be prepared to con-
sider, awarding grants for new equipment that would release generally skilled
workers for employment in other firms in the industry.

Proposed basis for the levy/grant system. First, the principles behind the
proposal will be outlined, followed by a consideration of their practicality:

The LEVY should be based on general skill requirements (as opposed to the
size of the payroll). Thus firms with only specific, or not skill, requirements
would not be included.'

The GRANT should be based on the relative benefits of general skill acqui-
sition procedures and recruitment for those skills (as opposed to the absolute
cost of training).

Skill shortages can be created by firms quite rationally preferring to
recruit for skill than training, since they find the former activity cheaper.
The basis mechanism of the grant system should be to diverL efforts away from
recruitmorit aLla towards training - to cause some firms to initiat2 or expand
their training to a point where the skill shortage is eliminated. It probably
would not be desirable to have all firms training, but only those that can do it
most efficiently - under the proposed system some firms would still find it
cheaper to recruit.

Under the present system of basing grants on costs of inputs only, firms
already receiving an economic return on their general training would get the
same grant as those firms that previously could not train because of high
trainee mobility. If recruitment costs were calculated for each firm, or for a
geographical area, this advantage would be reduced or eliminated. And even if
initally, calculations were based on a national average recruitment cost estimate,
the grants all round would be less than they are at present, and hence firms that
cannot undertake general training would be subsidizing to a lesser extent those
that already have economical programs.

Obviously, these proposals would not be immediately practical with so
little known about the costs and benefits of training and recruitment,3 and in
the absence of a measure of skill specificity - and an extensive amount of ground
work would be needed to gain this knowledge. Nevertheless, a start could be
made by concentrating on a few common general skills and carrying out an inten-
sive series of cost/benefit analyses on training and recruitment for them
(apprenticeships skills would be an obvious example). The implication here being

1In its second year the Uool Board halfed the levy paid by firms with no
skill requirements, which is a step in the right direction.

2With extremely scarce skills this mechanism would not operate, since
recruitment costs would be so high that simply giving a grant to reduce training
costs below recruitment costs would not be sufficient to cause firms to train.

In such a case the full costs of training should be granted, at least until the

skill becomes less scarce.

3A method for comparing the relative benefits of training and recruitment
was outlined in Part II.
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that instead of jumping into a complete national levy/grant system covering all
firms and all skills, the Boards might have done better to confine themselves
to a few general skills on which to gain their initial experience - and it is
precisely these important skills required by many firms, which are most in need
of an effective levy/grant system.

Indeed, I would seriously propose that in the first year or so of a Board's
operation, grants should be given on the basis of the extent to which firms
carry out evaluative and cost/benefit studies on their recruitment and training
programs. If the results were then circulated to the other firms in the industry,
all would gain useful information in return for their levy, and the Board itself
would have a sound basis for formulating future policy.

Finally, the policies of the Wool Industrial Training Board emphasizes the
need for groundwork. They are in the fortunate position of inheriting the
experience of a committee on training problems in the Wool Industry that had been
operating for some years. Yet in spite of this basis - or rather perhaps because
of it - the Board has delibPrately =wed cautiously over the first two years,
using a relatively small levy and widely applicable grant-giving criteria. And
it is only the Wool Board that has so far introduced a differential levy for
firms with no skill requirements, and that has recognized "sitting by Nellie
techniques."

Knowledge. Up to now it has been assumed that firms have been acting rationally
on full knowledge of the returns to training, and that they have not been investing
in it because the returns have been inadequate, or because returns to the alter-
natives to training h,vq been greater. However, the quotations given in this
paper concerning the attitude and policies of managers and training officers
indicate that they are iar from aware of the nature of the returns to training.

Thus an extremely important function of the Training Boards should be the
collection and dissemination of data on cost/benefit analyses on training and
its alternatives, and the development of techniques for carrying out such
analyses. Again the suggestion of initiating a series of analyses on a far
common general skills would be an excellent 1way ofobtaining such knowledge.
Indeed, once firms become aware of the potentialities of training, the Boards
may find that much of the it work will be done for them.

Conclusion. Some Industrial Training Boards appear to have jumped into the
establishment of national levy/grant systems without recognizing some of the
problems and ramifications. In view of the present lack of knowledge and data on
the economics of training, the Boards have inevitably made some arbitary decision
-- in fact, at least one has been accused of sheer arrogance. It is suggested
here that the Boards' direct their activities to the more immediate and limited
aim of laying some groundwork, which could be done by initiating an intensive
series of cost/benefit analyses on training and recruitment for a few important
general skills.

This paper has outlined an approach to such cost/benefit analyses, with
particular emphasis on the time period over which the benefits may be realized.
The main thesis has been that in order for a firm to develop a rational policy
concerning its skill, requirements, it must estimate the net costs and future
benefits of any training it may undertake, and make comparisons with alternative
investments in informal skill acquisition prodedures, recruitment for skill and
physical capital. Few firms have begun to think in such terms.
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III feel that the greatest bargain that we have achieved since

the Louisiana Purchase.was the passage of the GI bill of rightssue-
Senator Lee Metcalf

This seemed to represent the consensus which secured the

recent extension of the GI bill to Cold War Veterans° That

extension reopened the bodk.of the colorful history surrounding

the passage of the original GI bill° Time has unfortunately

dimmed many of its aspects Its whole history would have been

vastly altered for instances if the Osborn Committees which was

established by president Roosevelt in 19k2 to examine the question

of Federal Aid to veterans for education and training had had its

ways That committee was so overwhelmed by what a few atates

had been able to accomplish for the World War I veterans in the

face of Federal ineptitudes that it strongly recommended that the

Federal Government Jevrely backstop the States in their efforts

to provide educational opportunities for the veieranss as they had

traditionally done° This factor was highlighted during the

hearings on the education bill in an exchange between Senator
41(

Claude Pepper of Florida and Colonel Francis Spauldings Chief

of the Army's Morale Service Division (representing the Osborn

Committee):

Colo Spaulding° I think it is fair to say the committee had
in mind .continually that the young people iho have gone
into service are still the sone and daughters of their
States and that the States are not likely to leave those
young people completely in the lurch°

Sens Peppere Did the Statoa make any provisions for vocational
education or college tvaining of their boys after the
lest war?

Colo Spaulding° Yes, some of them° very liberally° Wisconsin
provided much more liberally than the Federal Government
and is still providing for its young people and the
descendents of those people°

II

2



Sena Peppery To go to college?
Cole $ paulding° Yes sire
Bone Peppor,Bow many other States did that?
Colo Spauldinse I do not know the enact numbers°

,A careful purusal of all hearings and debates on the GI

bill failed to disclose that anyone else was Interested in what

had pretiously been accomplished along these lines° suite tho

contrarle Mrr% Celmary2 past Commander of the American Legion

:stated ;o the House Committee that "This nation has never before

boon conVronted by this problem (of educational aid for veterans)0

Frankly, I learned that in discussing that with Senator Thomas

and Mr* Barden of your bodyt and others 9 as they have approached

this problom0"
2

It waA indoed unfortunate that the Wisconsin World Wax I

"doughboy bill" wan not carefully examined in the hearings and

debates; though it is almost certain that it received spore

attention by the staffs of the various committees working on the

GI bill° the thisconein bill was brilliant in its conconption

and far-sigted in its execution° Rad iirs example been followed

the Federal. Government could havo saved hundreds of millions of

dollar's and n gr:.at deal of time and difficulty for itself 0 the

States and t.te veterans° The Korean GI bills which wns designed

to cure tho ahumes and administ=tive difficulties iaherent in

the We .d War XI bill closely resembled ite

It 5..r in (lie belief that the Wit cone experie= co can still

prove b,,44cficia to the so organizations contemplrAting government

pa!icaaiLts to inc',4,3.dnalc as an inducument to furth+Jx, their educatio,ral

attv.i4L:ont :A.A well as to preserve more of the his of vetere-170

cducationnl benoZitill in the United St.ltecothat ttle following history

of tY.! Wir,conr;_n World War I ECucation t'onun and its background aro

presented,

3



BACKGROUND OF THE WISCONSIN BILL

The Biennial Survey of Education by the Department of the
sm

Interior for 1920,-1922 called attention to the fact that after

every major war fought by the United States has come a renewed

emphasis on education After the Revolution? the Federal Govern

meat cane into possession of vast amounts of lard; from which it

made generous grants to the States for the foundation of public

education° After the Civil Warn public school provisions in the

Li drafted b the newly created 64,t24,es testified to tbm

inc:eeasing social consciousness and its faith in education°

The Survey prophesied that the effects of World War I 'MOIL

education n n the United States would be as far-reaching and

important as those which had come out of previous wars° It also

noted that the Federal census of 1910 as well as many other national

and State reports had tried to awaken the country to the °0 0 0

sTAwAslas extent of illiteracn the failure of tho States to make

educatf_en miversolo and the disasters awaiting American democracy

if meaElurco so inadequate were to continueon 3

Al; the height of this veawallxmod concelm education

tha Office of Education in 19 17 published a bulletin entitled

Xtto Money Value of F,ducaticaz which "is one of the most widely
r7J74a,,sneVeM

quoted studies on the relation between edljeatica and income0

This study showed that a high school gradriate earned twice as much

monoy La a lifeUme as an uaeducated laboer aAd that it was

education tbat had ULail.G the difference°
I+

5'aots were st,mon11.117

in the millds of meny servicamen after Worla War 1'0 While the

doughlwjs wort) uaitiug to be shipped how:9 the American Ezpediticaery

Force in Europe provided educational facilitiez for the sorvicomea

and they were able to take high-school coursezi univercity COUTLIQS



Iw

I

,........

and swicialized vocational training0 According to General Parsh1.11g2

0 0 °The total attondanco in the organized school system of
the AmericaD. Ilzpeditionary Forces was 2305020v of which
number 181;475 attaaded post schoolsv 27e250 educational
centerst 8z528 the Amerioau Ezpoditionany. Foxces weliveroity
at Bcatmee 367 at training oentersv 4144 mechanical trade

school: : 6.300 Yrench and 11,956 British universities( The
attendanc-3 upon the institute short courmo totaled 690000
moroc aAd at extonf3ion lectures 750e000. giving a grand tatal
of attendanco at all educational formations of 1967020200'

When tho vetorens returned llome their major organizationv the

Amer.olcan Legiou sponsored a Congressional bill in 1919 that would

have granted them intor &ie. financial aid for obtaining vocational
r.r../UVI.,1 .424 .rrk-*tbe,

OCagreS$

However this provision was dropped from the law that

finally enacted°
6 The Federal Government did grant

rehabilitation taining .rurds.for the dsabled howevwo

While rejecting financial sup.ocrt to veterans for education

the Federal Govera:Aent sponsorctd valuable noA-fin anoial aido

4J- -v11
At, Q44U iihe Commissioner of Education was invcrumental in

obtaining esateeMenta from ove.s, 78 of the to-0 lani7erzitie2

C ountry; including the University of Visconsine to admit veterano

who haO, not g.eadumtecl .''rom high schooli, if they gave evidence of

being able to Dua.'sue a college career0 The Bureau of Educatioa

vao also instrumental in having p-,)acticelly of tho .r104-ultur',,1,s/

dui their summer .nssionscolleges in the country offer
A" c4-11...ng

to veteraac, -Free oe char::;e0

4
Scrveni of" thT3 waz not sufficient and

stzryil-Nd thla FE)derf:41 vacuum0 endod up giviac veteranr-41

7.,o ta.1 0E1 41..7, .7a
7A5i'x '301 in dir.s.ct educaUvaal benofit..a.e

fr(vc, thiil sum is free tuition v:,-anted veterallo by many

stato::a to :Lts nchoza.s.lt, .colleg,as and wliversitiosa n'hose States

pzloviJing the 1.:rajor doughboy prop?am:o were:

5



Calii'vr'nta,--Clava a mra..-.4Annm education bonus of $12.0000 10400
vetercrls tieceived funds for furthering their education
o'r $500,0000

g:200 to veternns fo:;? cormietitri their edmation0
.1111/0i.--Seho:'.anrJh5psalto a Stato. nornAl univasity teacl.trI7's

colloce c5:' to tlaa UniversL4 of :02:tneis ware given;
the V'.7.Z,E :::eald also eavol% extellaion cottrea
offered by thoze :14%stulAt.las w:Ltho!..1 the payLlent of tuition
r.

Ind5zaa--T314 wolftvo paint,r41-lea

sohoolz for tho education of Ilc,se.y vetarrIls/
widowa ^: f.; orpanr.q free tuition ;1E45 g:a.uml to children
of woundafft. t"1rIncl COPabled vetep

Kentucit.-T-=.4Fre:) scholav'ships to the hiPh.,-/' eilucati'm0

i7lstittitio,IG of the 5t!lto viere Evarltedo

YinTterJota-T1!ititn% redits not to e..Tzcood 1200 tota) tn clec.74

vete:Ll.x. ay.thm.:2.s.ed&

vo:±-;--En:%ti, cet_ilt not e:cceocli-Rg $100 7.yoTs Te= ..a,11 vv;
"4 ,') .1 '

"rt ri i*-1 0" '71 .t. 0 ."` Ll 4" " 4-1."1 *1 71 rb. en 0 ...::.1.1 ;CA p 4.1' 41 74 AAw. sr..., J. - La. 4 .4 . :.. ....ko0
7ecci1 co.s were tihosc-2n bv compezive emaminationo

Forth Dalso4a--Grcantrad 825 gor each month of service to the
veteran to e4ther complete hic education or purchaoae
a new home.

eduCatidn bonult.; of $25 a month2 not to zacead
$2.00 a ye,,a2:. Thr four years was rre:V:ILd60..veteans0

Wisoopoim--11-1. eAucation bon up of a ma::imt.:a $4080.00
4

fkoe ext-ensibn cotmse6 were fzrvn.r.ev.&

"1: r.1 7 4
This. vas the ba,...t.gous:la -6,ae Wisconsin bill .r.ourd

genoais0.

VIT5rriaqTV%5 VTInr"MT'Vrtlj TZrIZIn": :V t ti :C3

Wisconsi:a3 World War vetevons were first granted a cash

bovlue of 1310 a month fOr each ilionth of servii;e1 with a

.
t;';'0

+'!+r =+ by tIlc, mlee p..;oo.3,o

1,, v.4. flef e11 r 1 5,folt thot thte A.h1.11 -......._ _ t, _

.

a Lmoro fittincP rigv,04, in the words of Dr 70-ial4d A. Fit "nat"°t61"_ 0 0

Secretary of the Stato Board of Education;

The cash bonus did not batIsly than idealism of America or
Wisconsin& The idea of giving the soldiers and sailwris/
as an exprecnio:i Of v itiY of tlio stator further educational
oploortunity is a coacepticn wo7,:thj a democracy& ie in
Iteoping with the c.-- :.eat public sovvic4e whi(lh the nen
rendered or were ,.Gady to rend;. :r to thip vatiou, And tile

otete in makins such an offev to the soldier/ ic; serving
well its own purpooe of prolinting th,?. conmon welfare.) Nothing
can improve th2 state ;acre than a genniial :;..ncreatm in the



intelligence and information of its citizenship° Such a. result

is to the state imo.ediately and ultimately of greater value

than any material advanceLaent that could come to it° In the

idea of an educational bonus for those who served the country

during the recent war the interests of the individual and

state are ones aud it is peculiarly fitting that the gift

the state sliol,?d Five to these men is further educational
"4.0"

opportunity°

The governor of the state also supported an educational bonus as

a "0 0 0 gift that the soldier can neither lose nor squander;

one thf,tt will be 1%Opful to him during the remainder of his life°1

Unfotunately1 the State Legislature of Wisconsin does not

keep a journal of its debates° The history of the Education

Bonus had therefore to be Vxced together from newspaper and

magazine articles of the time° They paint a very iliteresting

picture and one that was repeated in most of the other states

that offered the servicemen bonuses in the form of Oontinued education°

The 1919 session of the Wisconsin Legislature sought for

five months to fiad a suitable method of providing educational

opportunities for its servicemen° It wa;..; first proposed took

for voluntex-y contributions to a fund for paying a bonust but t.his

vaa rejectod on the grounds that itiwould be too such like

putting the soldier in the positio::(, of a beggar°

The co crept then evolved that servicemen and women had

1

nuffered a distinct financial hard:3hip by serving with the militaryo

and that those who had remained at hoc aAd who had profited from

vwar,swell3a profita" should at least sl:cro so= of the financial

bui:dca GC the returned cerviceman° Tt was fiaally decided thzrefort:)

to pay the vterans a bonus nas a matter of rght and justicol; cad

to obtain the noney frovi a scheme. of taxLItioa032

The cash bonz 4;a4 given to those who victIle. not or could not

talte advantalse Qf Ifthcir schooling ard lcxgor ams)unt was given

7



8
as an education berms for those. 'tho coulda These two bonuses

we:co the first of s.Jeral aspects of the bill that were unusually

wellplanned executed, Thus/ ail veterans received some payment

with the cash bonus discouraging veterans from going to school

wrely to o-'---Jt the money (as was to happen in the Federal GI

bills)0 am7. i, the same time providing an incentive for those who

could benefit from further schooling to eo on to receive the full

amount of the bonuso

The novernor hovreverl felt compelled to veto the bill in the

farm that it Tlassed the Y4egis3atureo

Ee was mainly opposed co the fact that the education bill

would only prove of for those vho possessed the necessary

qualifications for entrance into the institution of their choiceo

The others would not be able to take advantap of the billo He

felt that this was 1/class legislation within the maning of our

Constitutionn and that it was nwvong in principle beccuse it

does not offer equal opportunit:i.es to til.e men who have rendered

a like servicoon En recowmended the estblishment of special

schools for the veterans so that they could :r.nk't) up fo:v their

missed oducatim vithout sitting in the clasa:-con with nchilexenoo

qa finally propod that action on a nev Val r7::mniu pending Whilo

d.the veterans rmre canvtteed to ar:;certain their o771 desire:10
1

roacons* uv 'LUG %-OVOI*OrlO instru.ltior,alc tho Adjutant41

G scat que:;ticAvceires to 31;933 of thcl 116,,,CC.0 l.Tizcoitsiz

senlicmcn clilble 1:,::=r the bell.egit og the lotil,)

decl*:?ed that the:.. would continue theiv. e;.1x.aticn vindr the

provisol tho bali, and the Adziutant Goxlral reT)ovWt,

to the Covornor th follow;mg figurc:547
4;)
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This call to a Holy oar in the cause of the Stote quickly

reeeivt:e z1 rather rudn joitc The funds which were proNise.ld to Lc

available ofA roVCCAbE:r lc w're frozael by en anhounoenent fron th7:1

Socrt:twey o the '-trtiAiwry's offieu on Octobr 21 that tho payments

woula b withheld uhtil thtl State ,tivpreme Court acted on the bill

C4 nstitutimplity,,
17

Untversity og ancensin officials feared that

ovor half the: bonvo; votex,ans attnding tho uslivr!rsity would havo

to vithdrau frcm fo.4. 11,o h, of funds; as 304 vuteraac attondimu

18Lire uhive2.46ity pAitiQqed to ba mad.o th cav,001

The opponni,o of tho bill had previously forocd the At.:oney

Coneral to render cxi opinion rev.rding its constitutionvlity0

His opinen Tallo:%:.able awl he !usfm.od to submit 1..t to the

Supi'ei Cout0 Ina Inwt4ditch effort they then had c taxpayer

bri n:> nfriendly aL,alant the Stato0 Tho ttlxpTio? wtto M

0 fm.V..14 1%!presoritd by an atton

and par ue: by the Sta,t00'''

b.2

a:spoint:Id by the Govutaor

Pver.r,z%, vv,;(4tiou 'cocamo rathor vitriolioD and i!..; ;;;,:111.Illuctratod

rp'%;hc:r stNt,::c.lants matle by the Attorney 0:413....,alv

It 1Lly thiz3 nu:7t.;.6% that onuacd ti:e most E0,11).11 nonmho...m.i.on
Ma4n th..1 f.in,lo of nroateers. 14:;t17..;:r1 It "vrA4Ai"

to of: tha ye:1;r 1918 and Elcoc.r,dt. it,. W2.7, a

dictinct raco3,41.3na of the ecor,o_le urineiple of tnxation
th-lt thoz.,1 oble 42.> pa z: o!.ould bew.;) the lorce;lf: share, of

burs rif 4;ovi;rmaznL 0 c alluu it onmo to Ilwoo that tho
mer. 445.Lh s'casive it ones had their neeki:s in the yoll.'s
w%:n it tIt4) to payini; ;:olditTO bonus0 Thcy thert.mpoa
resnrted to protoetion th%*4 contltiUoLsr state nad

of tile ri,:;hts of 7:frc,Dort:ro eve, 1.);:ria.ou*3

ino::;? profite..Irs aia wish to div.:Ieu their
want soldier boys to

pro7;c7. thofur v:t.,ntxty in the fotmol44ad it vno nPoecsnry Ut,
:14t.c.clitz on the ammo'

.r stir .1*
(41.044,. from a Capit'a Timti3 crLiolo:4

nis of 4endfy.' suit in not broutsht by poor cc,pitvl
vrOoyao, Re is rora party ih inteste 9.he rota !:::ty.

sh..u111.11 er...:w that re,Din:a at hone a*Id
ai
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le.41 fat oil the government while the boys wore fighting in

.the fie 4d* Inideedit the governor opposed the surtax'
an 4.flooli4es when .the bill wao before the Igislature* tiers is

u recta. uxi evance for men with swoilen fortunes* °;e11,.. -we are

mightisorry for some of these real fellows who are tit.yihg
to make both ends meet and 'don't know where the meaLtieket
is corong from while ti.is friendly suit, is pending* ItSs
hel4 boys., but in the words of your war governor dc;n*t

'feel in ,the 1,tent slarmedai Your empty stomach wet
hurt thd profiteers any* So why should you caret, r aThe

governor' knows full loll that this silt is forced by
disclosed interests."'

Another article of the Capital Times thought it knew who some

of those undisclosed interests were:

P

. se

.14x66,JOhns,on (the State Treasurer) knows that 11r0' Butler
is th0 attorney for the 0isholt Co* which made milAions out
'of,the war and which fought every attempt made to saddle 4'
lanet'prt of, the expense of the war on those who made money .
out of its Mr0 Johnson 'ttnows that Mr's Butler is the attorney
,for the leas company and the telephone oolapany and that he is
a favorite torney of the big interests of this state)w.m.the
interests that are really back of this tight* o **HT* Johnson
know* iihat thi6 suit is been started because the big interests
of the etatO do not want to pay this increased taxi, lie knows

that mahy of,theso profiteers who wa,Lked out in front of the
procession to the depot when these boys were bein sent to
var how balk when it comes to civing up a litt1p2of the blood
money which .they.mado while the boys were away*

ThY4 WISCONSIN SUPlaq (161 T DECZSI011

The suit was the most impottant C060 it point of the amount

involved (42500001000) that had come before the State Supreme

Court up to that timer)*

Judge Vitje zondored the decision of the court on February

100 19200 The judge addressed imself to the constitutional arguments

against giving an individual a bonus to further his education* In

hie words (but in slightly different arrangement)

./t is urged that the act in questiea is void bemuse () the
money levied by, it. from the th:tp4yers of she state is riot to

be spent for a,publiq or governmental purpose.., (b) a state
debt is incurred coutrOry to. the prvisions of Soctions 3 and
4 it VIII .of th4 Co:rstitutiono and (c) it gives financial

11

al,d to reliNiouspohoola0

His rebuttal against each of theSe points in turn may be

summarized 003

0 KYMI. Im 110 R , Raw # W 5401 Of ,

I.
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rminoi-11A f-rt,or.
I .4 A. 0 1:5:ars la.Ler or tho Foderal G 1.7illa4

trio ttireo .cToel to uolp vete,ran shift to tii bsJme subjf:Ictve

Toriition hc wl!! h6 went into :;:ervice mvardinG his decisicn

I to ob nn furthel: wero: 1) droprdne; the

be tho prerequicitc for
Gt.."

coll6e if tho vetevvn wree capable of college loyal

wo:;:, 2) 1:110 stute Ji,ducatioa undertook to convillco

th:7 vettNta 3d1:4....nt,luvs of further education wort? greiitev

thc entnacd and 3) the Ctato paid an educatioxIX

b(T;1= wIth the ilttont Chat the ' C would overcome the dic.utility

or .Nrther schooling', in so .,.;;r a~ fundo were concerned° The State

et:=a %D; ottapt to p:J7i fc.r U.:a full co t3 of sehoolinz (tho nwerav

GO: t cd c! cm!inG thA_, Univey:aity of iiinconsin in'19:2 or ex:imple

Vet=

wnc,; nppm%ip!atvly ij.5?.3 per school yoa00
25 but the 1870 DaYment

4:ppronntely ono-hlf the direct costs involvod0

Th,:: implicit econoraic rca3cuing behind the bonut.i can be

b 1:hv U-,e of indifferenco onro analyaia0
26
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sp

on the horizontal axisot The line VD
I
then represents the veteran's

budget lines since it shows how he can distribute his income betwocn

education and cashq The education bonus given to the veteran

by the Ctate reduced the cost of a colleve education to him by

appro:rimately ene-1,halro *o we can draw a new budget line where

OB2 is appoximatoly twice that of OBlo The veteran will now be

in equilibrium when he obtains OA of educations which is the

amount indicated by the tancency of his indifference curve with the

budget line YE20 The amount of bonus which he would roceivo

for time period to would bo BO dolLrso This is soo since the

voter an would spend YB on education° .If he had not received the

bonus payment but had purchased the we amount of educationo he

would have had to spend CoY Helloes the cost to the State 'of

aeconsin for the bonus would bu BOs the vertical distance between

tht twa budget lines o From the veteran's viewpoints he would have

bean bttter of i he had just received the money without also

having to spend it on cducationo This can bo illustrated by

nova. ;G the bucket line OE (the pre-bonus budget line) until it

bovomes ton!3ent to the indifforsnce curves which would de him

.juut as well of as he was with the bonus() Mies yeilda the line

FOD and it can clearly be ocen that no which is the amount of

money that would have mde Lim as well off as he was after getting

the bonues is less than the line BOc the cost of the bonus to the

Stato Thus the cost of (jiving the education bonus to the veteran

was greater that the monetary equivalent of the subjective coin

to the vetereno This can be turned around to state that the

education bonus caused the vetore4 ta%in; advanta.e of it to obtain

more education than he would have done if the cash eq6ivrlont of

the education bonus had been handed to himo



'0,

2) Corv.:spt^:rid=c4. Gnurz;&G--in an effort to be of value to

f:vevyonel, the 1-ductioa BOPUG 135.11 provided trit those, who did net

adwaitai;c: of the full-tirot cduc:ton r.ovitilo8 of the bill

could corpondence covrs.:;zi fr;-33 nV tuit4o3 chorren ro:1

T '
. .1. . belie-1J, F.:: C.' .01.11" L." (.3

CITT:rTo 2-

of 5.nstion xf.ad by th un.ivorc The vetc:-:m.

to p1.1:::-.17o ?.;',;;n bool;.1 znterxa.,)

r:Itquived to j71 iii fox,' these ittl; sincc

it !..;n1,; Zel'i; that f..2: he had to put soma monc-y into th* couroz;

lik.cly to undovtaRe th!:! soriously.? ana to aim

1.;=(1 co,ao ;c>f.,1,, This 3:oquirocion chfAnised 1.11 1939 tc.,'

cocr tl.! full cozA.:3 of tho courislc,

DA* on!..J pre7iso wL74r. thEtt only ono cours:': could he ta%on at

a-, 1

thz...r.17.

nz-.0 ILUt on the total nulab:*.ir of courri,;ece, t_ at

be tt.1.7.;n nor 1 ::;11 t benefit teLlnn!lii.0

Tn .s.".73n
. ,11:14 r-c',fiv.4e1 to ta17.

cout bttt oaly 1.;07;?, /+ /a workinG on

Wow.7;.d V; :)r -%Ftf..0 WqYia still

Mr.? w4th corresnondanc.F.? coursos.m1:7 that Llany

V ,.61 -rtl- to occupy their 'i-o oc_

.f.t. to a D.C. (11.70.1,;*:" C obt...t.tined
. . J. - 2..

. . nvc,b12n o oe in reltn orld V.3r. t . gio

t-410..AL; coursos-.1 It was eGtit;.?.-d

or,A.;f co.;plotod corr.17.00nd..:nce cturz.,o,1
-. n e'

13-.1.sf.n-.;n3 sur.111

prov(l!d to be the. .ost polular

ta:-;:,4% by thi-1 I vctoraq,7;0

9



3 and 4) Spacial Classen and schools-Special academiol,

vocational or other part-time day or evenin clas:3es could be

orGanized upon the - letition, of at lenst Ufteou eligib/e persona,

Typicol coursos of-Lored ynder this orovision were co:ill,erci.t0.

law, accountin principleso corporate organization nnd financeo

c0l:L1,11rciv:11 lwav ohop oathematicsu shop drawinfi etco

busis courms wore favoredn

r. foroaUc41 of the Oilwaukee Campus of the University of

::18COA:3:1,11 in 1919 was a direct result of these provisions of the

0210' Ovel- 80 studea;;Ls olocted to take .Ingineoring and commer(g.t

courscs in Milwaukt:!* from thG Extension Division of th* University

that first ycnvo The campus vin estctblished at that time and it

har; since grova to 1,4176 iltudentso

5) FivancinL: 1U11,--..Th bill authorivld the State to riTi.so

th3 flyz10:: to p:v for i;.e education bonu!D by two taxes:

7%) A ozArtar-: sd w ptmFlonal and corporrgte incewe in addition

to thti loyal which was to bo levied annually for fitn

yef.v.;nv and

If the abev peTied insufficient in any ;Icarl then a taz

was t be levied on the sr.:sassed dollar valu;_tion of 'Ole State

tho exact !1ill rate reoL,ired to cover the :e.ficit wao to be

doter1..i.44-ty the State '0a:Etrtlency Board6

prn

The tRx :rates st.rted nt four-tenth of one percent on all

taxnb.I..e ove;., 563000 and increw$ed one-tenth of

OX;3 peruz.Int thousond dollvrib or paz.t thereof4 up to

twelv:) tIloand doll Anything in exc::ss of twelva thousoad

doll(irs mks ta%cd at a flrit (inf.! and two-tontiw percent ra4o0

Corporationsv joint-stock co. u3 and associztiona were

taxed five-tenths of on percent on the first one thousand do1.41113

1.7
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o taxable incone with the rate incresinn one-ttmth of a porcent

on erw.h thousand dollars up to i;evon thousand dollars* Tax table

incolae in vxces-3 of s,:vn thouelan4 dollays was then taxed at a

flat one hind two-tonns: Tior c;ulto The law allow:ad tLese entcrprisne

to dc4duct 6% of the value of ther capital stock surplus and

profit:3 befor. ayAy%L3g the surto% to their twmble incoaeo

The surx on income waf.1 suflieient to cover 4'11 (1-0.P0Ab0e0

so the State did nos; have to ro;Jort to the property to: levy to

finanrya. the bill.," asconsino rUong with the rest of the nutIonT

mzperienced an unusual properity for a decado after the war°,

Corperato incop.:e, in thn State increased a9-5.!,5% (whilt the averaga

U*S, inerciso was only 107/1) and wages in manugacturing industries

33
also e:...00rienczd a si=able increasoo The surtax on theze

incorae7, sufficed to cover all of the bilMs oxpensoso

Othor Statc had financed thar veteranso educationql bonus

t)2 proctrt- taN lev),es or by se114.nw bondzo-

whicb.; in moot imitanc,.-;o.) eieutually fell on th,J property holder°

Profc-ssot:* Havold MnrQS seveoly crititized th* practico

of r:1:/in on rt:i20,ailvo prope..oty tr.ms to support education°

Avaong ressonn for his aindemnation is the logical inconsist*noy

o firnne:1.7tv a Ilroj,::st wh:Lch is so cloarAy galled to oconor,..ic

1p:owth and puz'sonal incofflo as educations! by a tali; whosa yieldm

arc not directly rela%cd to educat7on03
4

Onc'.Q /nom:, the fraraers of 5.sconsins educatit:n bonut; had

unnuan:', forehto

6) Lib;: vp41 Int:xprbatior. oE the Bi1it'A great dovl of till.

ounco:a mot ril.;t1-1'ziatt'd to the provi7so that it b*

COILEItrU,;10.t ;13 iu diln?cthd tha 6trALd i-Jcqtrd of La=tion to confor

its ben*fits upon all persona who in its opinion came within the

spirit and eurposo of th
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Ono of tho firt tezlIts c2c,;e in I- oneati*n of out-of stat,D
1

c'('Ilc'el c''.;ci:;n2elltEJ,)
T; It 12o:lrd T-ose t4t-ne ocouor:lion and :ilosicncd

1vcteris to out-of-0.0,o 3Dstitutic,D.7:: f they hr..ld alr,lady entered
I

the:n and tranciforrin:3 would have rocleted in loss of credits('
1

Graduat(: st.n0Q1!to :ille, had bfleux, thc. vork out of Stato and who had
)

!thoi: doc:Lov.al cd.:3o2.-tiltions undc;.mio

nstitlIi.z)1,n,, votk4.41't vii had enrclod b:ltwoen Se.otcmbor.
ana

1,111111-....nwn,

seniorc in ontr,of-ntato

Octe-v 1919 +41.si!oz about tho boxixa., and rill thcoc

vctc:?z!n im;titut4ono, ,4%;:o unnblo to pr=i.dri t1.1

requia trinints proi3ram wceo titllowd to attend oute-of..-atte

iricititutim30 Ill 261 bonus v<Aorans wore assisnod to intitutions

26 St;aco..1 The Univarflity of Oinntoota roceivcd 31
bonna

voton).:1*3 20 waiit o Northwcstkxns, 19 to the Univaroity of

lo to flool,:!hoart Illinoizi9 13 to Harvard ULiversity

z;:v.I. I) to tho SolLool of Chirollructiot Iowan The remainirig

r,cat'

7). s
.14 5032

::.notituV-c,A2 1144 6 or leos a:7;sianco"

`;h3. 41'v 1.1.4....wal4ontz Lad Gvown to 2.609 vetorano

2..u8 finstitr.ticnv loof.:ttcd throu,shout the Ur.itod Statcso Vetomns

hfxj. alf$. a:.7,Flianod to thrc::: diffel.ont univezities in France,'

Ya t !7orway..) ozzo in- Ev:41.t1:3-; tInd ono in Japano
36

1.

0 daN (.1.1 C.1:11:7;

Reoid=cc reg%irelaolitn oonstrucil very .1.iboTallyn

?) atolusion of P4*ofit Schools--SehooL$ 'wt for pvofit 7,22.-n

fro.r% parSioipntins in the odumItional bonta pro6ramo

pro v:1 %.nr. W1t55 vlpnvontly a winc? or.e0 Tho 41 Ur .Feder,11

tvirIF:147tr;zt;:x, nti.tr,c1 th'it Nio$t of the prolem3 erv.lounta:ad

C.:(2 ^)-:* of tiduc:Itiorml

1. ss.
se.;n4linr

ft
."10.7LLy tcww. outritc;111

s.1.1t np

coti=tod in 44:41Arcv

1951 t.11:1 t .13y 20 rvrotlat of th.. L.677.CCO vtorcns c:ho ht.,0 zIttouiod



to the veterPn of tIlt.! 1dditional schooling which he obtained

a rectult of the educ,t!tion bonus,'

One might claim; ;in hno Inen done for the (II bill,, that

it did not ts2,:o the lorld Wa.4. I voteran long to rop.ny the State

in the form of hiL;he 1 a7s. payments on hia greater income for, the

b.cnu-.11 vhich he had received* Maile this uight be tx.uu

it must be kt/pt in mind that tbe bonus was a transfer paynen4

and the Otate miL,ht have reapt:d greater ratums had the funs:.:

been left in the hands of their original owner!..; or h.std been invt.:=Ad

in cone other project.,

It ha::: bc'cs deg,onstrated that there is a trnnom:I.ssion effect

on the l*v0. of the parente4 oducation to ti.:4zt of the 'r childen,'

Accordin4s t!..) Erar and David. nhe tronl-waission levas of edula';io

from parents to childmin is i.prersive* If eaucatiovol attaim,ents

are classified into three 'powl grev,p?4,-grado sobool or leez'l sem!

bigh school or high c:.%;hool 0.4".1... and at lilant sol4e co lel(Vrylors.

then aluost threefifths of sponaing unit he d report tLat they

ave in the sc,me group as thuir fath;.!r3e." Thezts. ont:: woad oxpoct

that the Stato also has received vn u..a4,A:Tlected diviat:,:.4d in tbra

for;L: oE educatienal attalmlunt*3 of who so

fathe3:s ri.) inouccd to t410.,.)rtPdIke furtber edr.oation by the edt,cot;v:11,

bont3s*

SUXML=

The lactel.:ctoro coniderinm thn. GT, bt1.11 in 194:4 ar.tuellv /11:1

a wea f mntc=1.21 thc..y could ha 7a drv.;Ja upva reivrlinc 1./.1.:oa%r.

tz.) t an, i t o o cl (1, tat ta:.

tho "dough;*:cq the ni)t, to contnr;

the 4.oref2a GI billo they carafully exanlaud weakivoc,skr5 of tha

WorL3_ XI ;All ando in correctinu thornj end 2d up with a bill

who:: o educatio4 sectioa resembled Vhs isconn:i.h bill in most



profit schools had conpleted their courses and that much of the

reccJived Cif 01:01

CL.4RAC12,4-: 4.W1L 11.sug,$L1)

Opponents of the bill hfAd prophesied at first that th*

veteran would not 'a* LCt,lc to c;ottle down to a qui=zt life of ;.tudy:;.ng

after co;.,in in fresh from t'oe camp and battlfieldp How,;vero ea

wcs the er;e aftcr .;ar the transition was made quiclay

ana tbe votern1 or the avera6e? becnmo a bettor ntudcnt hc:11

now-veteran contetpozarins.' This informmtioa woule, have Gr:.tatly.

relieved the !iinda of mbiny people had it been made availablo during

the debates on the GI bill in 1944

RESULTS UV ThE BILL

The formal education of th(.1 majority of bliterican.J in the same

generation as 'orld ';:ar I voterzms endod befor.?, they oven reached

hir;h scaoolo
39 lo tize extent t1I6t wav4 incuced by the

bcnus to obtain further schoolinut he vll that fluch batter prepared

to meet the competition of an incr,.asinisly hi6her educated nor force°

Between /900 and 1957 the average yi:ars of Lchoolini3 of the nor

force ircr eased C 1413 timeu on a 3 940 equivalent bcsiao
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increased education yi0,ded high returns in hit.::htir wa4;esi and

salaric3 to those w;,:o obtained ito According to iller's £i,;uro:

of income in re14,tIon to educ,tioto those 45 to 54 years of ego

in 1939 who had finished hi 6h school were o,..aruing more than

those who had attendtd high school but ht,d not graduated and

88,:; more than those who had received nt) o eleLentelry F;choolingt:

while coilerse .7radwiten tic:re 1e;; riore tnmn uchool

wredut.teso Ir.cr;0 a tres are cuoject to tho t3eLtuoned

by Ullor, bdt aro C:icie2Atly c;;,:urat:e iLluctrat..: the vole:1
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substantive aspects°

The Wisconsin bill paid veterans $30 a month durne the

period that they ..ere enrolled in an approved course of study°

71498 veterans were paid a total of t467.2t064 for an average of

t609)v which was approximately half the total value paid by all

States to World.Wer I veteranso While this amount may seem small

compared to the Vederal Billso in 1919 over one.-half of all male

students attending the Univex'a it- of isconsin were receiving these

benefits°

One feature of this bill that was different from the

Federal, bills was the payment of a bonus to those veterans unable

to take advwIta,7o of the education opportunity offered° This

allowed all veterans to receive some benefit for their rehabilitatieno

and at the samo time discouraged veterans from enrolling in

institutions merely to capture the education bonus°

In addition to the bonuso the bill authorized fro° University

of Visconsin correspondence courses oi provided for the establishment

of special schools and evening cours ear a provision which resulted

in the establishment of the Milwaukee Campus of the University. of

Wisconsin which now enrolls over 140000 students; the funds for these

activities came from a scheme of graduated income taxation0 which

was bettor designed to capture some of the benefits yeaded by the

education bonus that the regressive property tars which war* th*

basis of the aid of othor StatoAf veterans were allowed in certain

cases to attend scheolc outside the State and oven in foreign

countries3 and finally, it prohibited payments to profit making

institutions to dincourage the creation of fly by-nijht outfits

and to forestall competitive attel.pts to inauce veterans to attend
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pnrticular institutions('

The bill was wells-concoived ceol4dinated z7Id suyurviEed)

and as far c is kalownl, did not loy trei cl,on 011Prees a

abuse and scandalo which were a feature of %ae originni Federra

GI billo


