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The Organisation for Economic Co-operation and Devel. -
ment {OECD) was set up under a Convention signed
i Paris on (4th December, 1960, which provides thar *ic
ECD shall promote policies designed :

— to achieve the highest sustaipable economic grownh
and employment and a rising standard of ving .n
Member countries, while maintaining financial sta-
bitity, and thus 1o contribute to the develooment of.
the world economy;

— to contribui€4o sound economic expansion in Member
as well as non-member countries in the process of

. economic development;

— fto contribute fo the expansion of world trade on a
mudtilaterd? non-discriminatory basis in accordance
with internatiorial obligations.

The Members of OECD are Australia, Austria, Belgmm
ganada, Denmark, Finland, France; the Federal Republic of *
ermany, Greece, lceland, Ireland, ltaly, Japan, Luxembourg,
the Netherlands, New Zealand, Norway, Portugal, Spain, »
Sweden, Switzerland, T&rk&’y, the United Kingdom and the

United States. s /
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“ecomaentes of Professor Mary Joan Boman,. Dr.‘ Richard F‘re‘emm{, and '
Profengor Jacob Mincer. The O.E.C.D. Secretariat wore not .onl;r instrumental
in the selectioh of toPi¢s to be reviewed, tut also offered Zriticisme

and suggestions for improvement at every staga of the work. ¢
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The 0.B.C.D. has had a long intereet in education. Thus far, the

m'génisatton'a work relating to education has mostly been concentrated

on mmbere of the poPilation, labeur force or studente cl.:assified by
educational level. Quality and price considerations have been limited to
tha cost side of producing education. Thie study complements earlier

Lo 1 s.mrk by focusing on the walue of the benefits of‘educatior; -1
reflected in ths labour market for qualified ma.np;war. Similtanecus
congideration of price and quality should permlt better unﬁersta:;ﬂing of .

the sociowaconomic Tole of education. .
[

There 19 elready a substantial body of ptavictics On earnings and
education around the world. One of the purposes of this volume ie to collect
the diverss sources On earnings classified by education in 0.E.C.D. countries.
But tbe mere important’ purpese is methodological. The major part of this
volume 15 devoted to a review of four aspects of {He relationship batwsen -
earnings differentiasls a.nd. level of soh;:oling. Thepe aspocts are, firstly
the role of siudent ability, sacomdly of school quality inl de‘i;emining
aarn:i:ngs, rilyfthe extent of monopoly slements in earnings by level of

education{ and fourthly fringe benofits §¥ educational level.

To pub, it t?ffferan‘tl.?o this volume naists.of,a. coll?ction of eseaye

on the Bame theme. The theme is the reljationchip between érnings and

educatian. The eesays range from theorMitical comsiderations on why this

‘relationship is itportant, to sources 4§ sarnings-by=education data in

L]

0.BuCole countries, In partimlar, wo

L
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clasgifications.

&, drismss the {gsuas and possit‘hle analysas re‘la.ted 0
education and earnings, : )
b. anhlyse the above-mentioned fm.lr sPecial topics assoc:l.atad
with the interprdation of earnmings by educational le'val y
c. document the sources and pr&sqnt in & summary form whatever
data are availa.hle.on earninge by edncationﬁ:?‘O.E.C.D.
countries, and ., i
cl-l' ?Oint at some areas of future research.
The pext chapter gives the -rationale why one should look at
earnings by education and how these data c\an be used for the formulation
of Policy. The discussion proceeds in terms of the afficiency-equity=

unémploymem headings, although thare exists considerabls overlap betfieen

r——— -

The Following four/dlapters (3,4,5 and 6) consider an equal mumber
of S‘Peciai topics one shbuld be aware of when using crude sarnings
differentials. These topics were choeen a;ccording to a noMative Judgment
of what are gome key op:‘PPiority iceues in this field. Chapier 3 looks 2t

the ability dimension of education. ‘To what extent are earnings differentials

by educational level due to education itself, relative to superior ability

\
of those with higher educational, level? ChaPter 4 deals with the Tuality

dimension of education. This i5 angther area of pecent research activity.
The queastion we ask in that ':hép‘ter ig how much batter gchool quality is
worth in tarms of extra ﬁming!;.. Chapter 5 deals with the subject of
monoPoly incomes. Observed earnings differentials might be due to monopoly

power enjoyed by a part of employed persons rather than to the education they

have received.

To what extent 4s this true?

The wage or s?lary el ement

ia only part of the sconomicireward de{ived from employment.

In addition,
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there are frings benefite. Chapter 6 assembles the data which exist on
fringe }a:nefits classified Yy educational leval.

Once the above methodological and special topics have bBén discussed;
we examine'in‘ch;pter 1 Bome‘aggregat; relationehips between earnings.and
education in OJE.CuBs countries. Two lcl.m% of patterns are Prosented;
tiretly, crose-sectional betvwesn countries and, secondl}, ‘over time within
mtr’ies‘. In thé' last chapter {8) we attempt to cummarise the state of
vur knowledge in thiql field, and suggest come areas that thould receive
increased research attemtion.

The n.ppeMo “ch%ier T gives more detailed ta.bulati.onl; of sarnminge
by education and documents the ;ources of mich data in a mmber of countries.
Lastly, thim volua&a :;nta.ins a large.bibliography not only on the sources
of earninge data by country, but alee oclassified by sach of the épecial

topice. ~
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Chapter 2

1

WHY EXAMINE EARNINGS DIFFERENTIALSY

b

As mentioned earlier- the theme of this volume is the relationship

between earnings and education.

examining this particular releticnship.

i

In thig.chapter we giv; the rationale I

\

[}

1]

)

The study of the wage stTUCture ia a classic subject in labour economice.
Traditionally. interest has beenh gomcentrated on co@parisans of earnings in

different industriesa, regions and oecupations as well.as variations due to

sex and race differences. Once an earnings differential ie eatablishéd it

becomegkan "allocative signal™. Higher sarnings in one regiop relative to’ .
anothef may induce migration of lower-pa;d labour, unless the} are simply a

compensation for higher living cost® in thet region.

1

A

Interest ig wage veriations by level of education is fairly new

but is eﬁpally interesting analytically. Below we describe some poasible
)

™ .

uses of data on earnings differentials by level of education.

Efficiency .

-

One of'the firat uses of earninga-diffaréntials by educational level
wee in atudies of the efficiency with which rescurces are allocated in

education:
k‘ *

Thie is done by comparing benefi(g\z:j{costa of ﬁiven levelﬁ
of educdtion. : c
Let us take the cese of higher education as an example. If graduates

earn #3,000 per year on averae® mere than non-gradustes this can be asccepted ag |

a firat apProximation of the extrd anmpusl social product of one highar educati®n
1)

. -

lrbr some earlier attempts see Fisher {1932} and Gorseline (1932}.

.

Q L . .
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graduates tg the economy. This figure could then (after a‘ppropriau discount
and cumlation ever the individual®s’lifetime) be compared to the a;erage
cost of providing a university place. The resulting net present value,

or cost_bener:i: ratio, or rate of. return to inveatment in higher. eanca::ion\
Can then We comParad th! tlhe profitability of :in;reattpeut. at the secolfdlary .
legel or even to. :heryield on non_education;nl investment pro’iects. If the »
Sgtum to higher education is su]:loerior to that on sec?ndary education, the —

relative emphasis in the allocstion of the educational budget ghould he plat(ed

. R b
1 U on h:.gizer education. Similarly, if one can arrive at a single profi:abi_lity \

measurs of invaa:men: in education.ns a uhole. this could ha compared to
the returh to physical capital, In this case, social pohcy could take the

form of allocating mpre or less to the edﬁcat.{on sector relative to the rest

of the economy. In other words, thare sxists two fas}c kinds of efficiéncy

cansideritious in education. II":’Lr'stly. an allocaﬁ'on déc‘is:ion between aducation
- K y hd -
and the rest of the economy, and secondly,’san allocation decision within

education iteelf. ‘The latter could take the form of choice among ‘diffar-en:

specialities within, say, high'er education, or even between vocatiopal and
- f¥. 1 '
general secondary gducation.

One important dietinction we should Graw at this point is batween

o
\-’plr,bvate and soc:isl eff:icie.nt:y. measures. h private efficiencf'meﬁre is /_J
¥

cslculated from the individuval*s point of view, name’ly earnlngs ars at‘:ér tax

and di.rwectcog,g in¢lude only uhat the individual pays out* of h:s pocket. Rt

r

A gocial effic:.e(ncy meagure 16 calculated from the societal ‘point of view,

namely earnings are gross of tax and costs include the £ sourceyd devoted
1 -

to education. ‘I‘o :he extent that education is usual

lFor a roeview of the existing profitability eatma:es in education around -
the world, see Paachatropoules {1973).

i9
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returns beip ‘higher than thg social. Of tourse, for formulation of

secial policy one sho% sed :h"dtial‘gificiency measures.  But, .
. e, -

private returns are also helpful in studying the behaviour of individuals
i ' - . .

N o e . .
in their choice of, for example, specialities within Eigher educatiom.
A 5 b .
Sypstitution - . . : '
—_ . . L
' . ‘e »
Th:.sj_s-ﬁn andy#is closely related to the efficiency Qgpect discussed
) 8! ; -

=t i J—

: o
earlier. £ssume that the productjdbn relationships in the economy are very

L)
rigid%md there exiats only a que mix of educated labour { one

£1,000 worth of menufecturing products. We will describe this ¢

-

educated lsbour in order to produce the same ambunt of output. Assume also

that the ratic of the existing secondary to higher education graduates in the -
s . .-
econoly is 2:1 and that the level of ecohomic activity 15 such so that there

1
ie no surplus or shortage of labour of any kind. The quantity balance

, described 1n the first chapter is observed.

- e

Now assume we wish to_expand gQutput in this hypothetlcaltpconomy and
o . : ]
that the relative earninfs of uRiversity to secondary school graduates are, -

. gay, in the ratio of 1.3 to 1. The h\ralue of an extra higher educatjon
" -
graduzte (equal to 130.,pe*11: cent of she garmings of a secondary school graduate)
does‘nc:t enter into the policy maker'a conm?eration operating in this ririd
world. Hirher eduq:at_ion M‘éeéo}ggw education should ex'ParJdlst the ratio

of 2:1, if ousput is to expand. I7 labour surply ia pot infifitely elastie.
a shortage or surplus of educated persons will result. L N

' 1
put #f the production relationships are not rigid and suSétitution can

take place then one should plan the output of the different levels of education

according to the coss and benefits associated with them. ' Thesarnififs . . .

r ' . g

zero substitution case; there 2s no room for alter:ing) the combination &f ' N

1
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. differential between graduates and pmon-graduates should pow be taken into
account and the h{kher education activity carried to the point where the
[N . .
v
' yield to it eQuals the ¥ield of alternative investments. Kote that

in this case a ratio of other than 2:1 of secondar¥ to highé? education
graduates mighﬁﬂ;esult. Bt there would not be unemployment or shortage

of graduates of any.kind as the economy i5 aasumed to be flexiBle and whatever

relative quan};tigs of educated labour'gre produced will be aﬁ&nrbed.

- w
In fact, g¥ailabilit¥ of relative Quantities of educated labour qond -
- their relative earninrs cap tell Us whether the.economy is flexible or not. hd
r . .
For faexihiliiy means relative wages responding to relative quantities of

L
' labour. For exampleg the way all available labour of a given kind js

absorbed, is through movements of its remuneration. If too much of one

kind of labour is available, ite wage falls relstive to other kinds 1 Yabour®

‘ah yice versa. To put it in other words+ economies in which relajive wages
move as & function of relative quantities of labour are 'flexible” for our
- [

purposes. - 4

.
It ie alao in this sense that statistics on earnings by e@ﬁbational
-« N
* - ("“‘!3' T
~a o . L
level complement traditional statistics on relatave qﬁanﬁiijeﬁ 6f educated

]
labour -as the degree gf substitution in production can b&.%sq@ased.l Once
. . 3

the derree of subatitutipn is sssessed one can then smploy the appropriate
. - na ot -

methodology for educational plapnings for if the degree uf'i%rﬁfitution bY:3
. . - #

lows then the relative quantitiee of labour are important and oge shoulé plan -
aciording to the manpower requireéents a;praach. I1fs on the other hands the
degree of substfgytion i8 high one should p&::lthe education sector sccording
to the gocial gfficaency measure de;cribed ear ier.e .
—— . ' . " »

1&5 #h example of such exarcid¥, see Bowles (1969), ~ !

2ar an ‘elaboration on this topic see Blaug (19€7),
I I -
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It is a statistical fact that, more educated Persons earn more than .
% y - . . -

less aducated péraons.‘ Therefore, education has something to do with the
L

. size distribution of inecome in our society., " Howgyer. the way educatidp

‘.different educational qualifications as well.
* N -

higher Gducation to a mmall segpent of‘@%@ pofiulation

distribution, whereas raisiqg theﬂmi;imnm schooling age {and thus affeeting

]

a larger number of individuals) might make income distribution more equal.

- . .
There exist econométric techniques which permit tHe study of the

~

. . « . .
variance 4in incomes in relation te—the variance of tke level of schooling

¥

and other.characteristics of the individna1.¥ The result of work ip this
. < t »

aren is as yet very inconclusives In B recent study Jencks (1972) claims,

that schoolihg has very fi}tle to do with income dibtribution in America.

B3 -

Jencksé/;psults are digcussed and c?iifcised lathr in thi§/b00k

{chapter 4} It is sufficient to stq&e to thie peint that data on earnings

¢ . . N N
by education are useful in analysing'the
[

- Lebéur quality and growth accounting

h

' &

One of -the early uses of earnings by educational level was to provide
L] . !
weights for different categories of labour in order to derive ageRregate labour
. . e o
inpute either for growth accounting purposes or for assessing over time

+

1)
* changes in the quality of Tabour.2

Note that disaggregation of labour By educational eatego¥y is not enough.

This refers to the quantitj aspect discuseed earlier. _The quantily breakdown

a -

-

le.g. see Mincer (1974} and Becker (1971).
[ M !

'

' EFor a good discussion and empirical construction of an aggregate labgur input
see Dougherty (1972},
i

- -

role of schools in iucom@ﬁgistribution.

" s
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of laboun mst_\ié linknd to a price lneasu.;re for assessing the \trua £low
A
gervite of labour. A typical.example of this appreach is{Den:}son‘s’ analysis
' discussed in chapter 3 below. ‘ . R

! . -

Note also that the use of the number of years of schooling a8 weights
¥ ot

is deficient. ;Tha reason is that :r'éaré’ of schooling completed is just' another

quantity ma;aure. Any quali.i::||r differences elther betueen countr:.ea or

levele of schooling within countries are masked. An earninge weéirhting
- * ﬂ
schema? however. takee intc account qualit;r differences. As an example

consider the’rollowing, three schemes for weighting a set”of disaggregated

labour inpute by education (1, 2 apd % subscripte) into a single labour
1 ) ) * '
. ogeTegate: * - : —_

- (&)  LaeLywL,el, o - b

Thie 14 the naive unwelghted vehsion end is ruled out, as giving equal ue:ﬁht
to all in%&. r\_’ . ( . ’ ‘
(n) L.l.lsu..s+1.3s3 3 *

s :fea.rs of school:i.ng weighting schewe which fails to take inte

et - .

' pvjuality variationas i, s ﬁ

! [
Ledy Yy + L, Y, ¢L3‘I3-

This is the earninge weighting s_;:?(rlp whick is judged as being superior to
. (a} and (b) above. Yet this last schem‘e is far from perfect. For r.l:ere
g{ciats a large considerable variance in product‘ivity within educ‘ate:i.onal 1evgl5.
Nevertheless, aeu-nin’gs by education data contz:ibuta significantly towards the
construction of a true inde;c 6f .iabour eer:vi'ces in the economy. !
Unemployment and job search ) ".k
The educatijmal system affects peoplg's propensity :cmards unemployment.
Casual observation suggests that more educated persons.are less Prone to

experience unemployment than less educated persons.” However, this is not

ERIC

Aruitoxt provided by Eic:
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universally true. Recent evidence in less developed countries suzgesté
£RE

that it is secondary¥ school gréduatee who experience the higheét level of

e

unemployment.l Furthermore, gradgpxéé in many advanced countries are

recently exper;encing unemplqymégt.'

The wafe structure is crucial in studying the question of unemploymen}.
At the lower educational spectrum minimum wages miRht be responsible'for\it. ‘ﬂ
At the himkher spectrum gf;duates might sfarch for a long time before accepting
a jobs so as not to commit themselveg to a lowerlescalator.z

Supply resPonse "

%gf menticnhed earlier, the profitability of investMent 1n education can

be seen from two points of view: One is the point of view of scciety as

a whole, and the relevant measure 13 used for allecating resources to educatioms

The other 18 thelpriVate point 5f viaw and, the relete&j measure can be used

by the individual as & signal for demanding more or Less education of a Biven

kind. --Besearch has recently shown that. at. least in developed countries,
students are highly sensitive to relative wages (e.gs see Freaﬁ?n 1571}, H

Therefore, .Jdats on earninfs bY education are useful 1n anticipathﬁ the so= -
. v

called "social demand" for education. Alternatively. an incomes policy

might be uged to shape the desired demand for education by individysls as to

implement the targets of an educational plan.

Costg of education
Data’ on earnin#s bY education are also usefuf in astessinf th% true costs

o education. The reaSon is that the earnincs ofy ss}- secondary school

—_—

lkt least when the latter is defined aceording to conventional definitions.

See Turnhap and Jasger {1971} and I,L.C. (1972) report on Worid Employment
Programme mission to Kenya, . w

- 4 >

ESee_;haug ot al. (1969) and Metcalf (1973).




graduatds reptesent
.

educatioh graduates

»

above distgrted picture with the regult that new investment priorities have
A r

ier

emerged. o v .
[ . . Te- -
Sgreening e
Earnings by education data ean allo be helpful in testing the so-called °
Lon . . .
. sgreening (or certifications or filter) hypotbesis. According to the extreme

version of this llypothesis schocling does not have & produétive 'role FEr 8€s
All it dbes is ;ele(;t individuals according tottheir ability for filling‘r.he
higher paid jobs. éincg this a€lection could have. taken place by lesm- )
.. expensive"%s‘ts (than, say, a four-ye)ar universityag}cle}' r:ebuurces are wasted..
The ea:r‘:;l.'y Y"tept! of this hypothesis consisted in Obeerving the over time
dnange in the Bducational attainment of labour performing a given Job (e.g.
rw Berg 1971%. This was 'contrasted te sc;me’normat:ive gducati;}nal req:.tirements '
. for that kind of Job. = For _G}ample, assume that the typ:;st‘s functiohs requires
12 years ol schoocling. Irf in a 10 year period tyvists are_ observed Up have
an educational attsinment of 16 years of schooling, this i4 judged as
;ducatinnal upgrading {eor inflation).The extra * years of schooling were not
A really required for the typist to perform her functions and therefore {ad
the screeningﬁgum'ent goes) they represent a sort of social washe. Although
they ;ere.privately profitable for the typisf: to find her job (as employers_‘
look at certificates as a proxy for ability), they were not socially profitable
{in the sense that the typist selection gould have tpken place by means of &

a less expensive test): . |
. - .

»
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The availability of age-earmings profiles by educational level has_
permitted a more ragorpue testinf ol the screening Nypothesis. For example.
one preéictlon of the filter hypothesis 15 that the returpe to-completed
educational levels chould be hlghe: than t_he returns to dropouts of the same
. level, The reason for t'h:is prediction 18 that employers would b_e willing
to pay ?Enfila_fakehly) high premium to certificates alone. But, tnis
doea not é';eu: to be the case uhlen‘r.me coostrasis the returns to completed
levela versus the .returns te dropouté.l Howevér, it sl\r.mld be noted that it -7
the screening hypothesis is atill being debated in the literature and that
earnings by edl-wa}ion data canstitqute the necessary raw material ftl.t"l'h‘_;bting it.

How good are crude earninga differentials?

.‘!'Ihe above are bul: a Tew Ifiha‘lxsea one can conduct by ueing earnings
data b;r education. Hwaver.do;:e guestion that has often beep raised ip
connection with such analyees 15+how well do earninfs Y fferentials measure
the gconomic value of sducation?

The economic vhlue of aduca@n ie renerally assumed to be due teo

R hil?h?l‘ produot.i\ritgr of more edfﬁ:ated persons in the labour force. In‘ view
of the difficultieg in measuring }:roductivity‘ the pract'zce hag been to”

. agproximake\i\t l]y the earnminfs of labour claasil‘i?d by educational level. .
However, it is only 1n sn”1deal, perfectly competitive economy that opserved

market earninfs would corresPond t0 marginal labour productivity. Ir

- rarket distortions prevent a wage equilibrating mechanism from operating then

crude earnings etatistics would be of little use fgr the analybes presented

doove (unless distbrtions are Profortitnate or uncorrelated with marginal
products) . .

y
’\l&ar empirical tests of the screening hypothesis see Layard and Psacharocpoulos
Wio7s) .’ . .

N
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In the following four chapters we look deeper into the concept of
- ' “earnings differential” by taking inte account comaon criticism of it. .
.Fcu{- é&aﬁple. e saxsmine to what extent an earaings differe:nial is due to
v d}fferentigl education ratﬁer than diffe?ential ability. iThe answer t; this

-q estion would be important in order to hd;nst crude earnings differentials '*

Jopidifferent#41 ability. | '

' In chagterah we lock at the effe;t of the quality of schoo%ing opn eArnings
. differemtialas. Most of the analyéis in'the ecghomics of education has been
conducted by'using the quantity of schooling as the instrumental.variable.
We pow ask fhe question whethér, gnd how mm&h. achooling quality matters.
- It has been often argued that earnings differentials might reflect the

monopoly power of organxsed labour rather then differences in &ducational
attaioment.  In chapter 5 we ask the question as to what extent thie
allegation is .true. N

- o .

Another way in which earnings differentials (as commenly used} might not

- ) Y
gi;e an accurate picture of real productivity difference&, is to the extent

e .
that fringe labour benelits are neglected. In chapter & we attempt to assess

the importance of neglecting the fringe benefita component in vag; statistice.

-

L]

The analysis in the folladang four chapters procoeds in terms of a
r
\ atraightforward review of the literature. However, a number of metkodological
pginti are diegussed when thpy naturally occur in comnection with the
. [

different works under reviw.:’

i ’

One methodological peint that should be made explicit at the cutset v

[ N o

is that we have concentrated on the analytical fool of the “earnings function'.

This relates the earﬁings of one individual to different charscteristics of

. the 8ame individual like hie age, ability, aquality of school he attended, etc.l d
% lThe concept of the earnings funchion is explained in detail in the follewing
chapter. . Y
— 1 .
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But some ability measurés (e.g. the individual's verbal score) can be
felated to a variety of inputs (likg the teacher/student ratio, his socio~

economic backgrehnd etc;ng that détermine the level of measured ability.

L

e 4 4
This laat relationship is known in the lithrature as an "educational
production function™ and is outside the scope of this volume.l Since our/

#ain concern here 15 tHe mtudy of earnings we limited ourselves to the

direct route {namely, how does ability relate to earninga) rather than the

indiTect one {namely, how do‘&if;‘ergnt school inpute affect student ™
" achievement which in 'tu.';'n affects earnings later in lx‘f'e}‘ ~
- *
%
8 >,
4
¢
. , R
. #~

l}"or typical examples in the vast' literature or educational production ¢
functions see Bowles {1970) and Hanushek (1571).

D

O
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ARILITY ADJUSTMENTS

v

Ever since the establishment of human‘capltal as & Separate field an

economics the question remaims. of how muoh of the Observed earninge differential

w
between various levels of education 12 due 4o the extra education received.
L3 .

Aspume that & typical higher education lgraduate earne Yh = 312,000 per

year aﬁd a typical secondary schéol graduate ey Ys = $9,000 per year.

.Are we allowed to conclude that the £3,000 differential {4Y) is due to’

higher education? Obﬁiously not . The t&prggl hirher efducation graduate
may difler {p‘many respects other than educatlsn from the typical secondary
achoel graduate. For example; {f universit¥ graduates are on the average .
more clever than secondary sghool graduates at least part of the earnings
difcerent1al (AY = Y. - Ys) must be attributed to nafive intellizence rather

h

than education. -

-~ + "

I 3

Dif‘ferential intellipence or innate ability is but one factor 1n which
people with more education may dilfer frpm people with 1eés education._
One could add differeatial student motivation. Cr even different educational
background of parents, éhe more educated ornes pushing their ch:ldreng&p
acOyire at least as much education a8 themseives. ’ Or gifferential income
of parents that permits the finance of lengthier séhdieé. Cr simply
different Tamily apv{%anent Eo;§9cive to stud¥. And of course one could

»

g0 on addinf similar facters which di fferentiate given educational attainment *
Eroups 1n our society. ’ e
P
The literature oh the economics of educat{on"recukﬂised very early
these differences in attributes {(other than education) between people with
ditferent amounts of schooling. Therefare, the observed earning= differentials
were lowered by an adjustment factor in order to arrive at a net diflerential,

now strictly due to education. °
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Thig %‘jb%}ment ractor has been known in the 1li w as the alpha

il
coe[hcietft (ff.) ‘and showe the Propartion of emrnines differentials

by
attr: buted ko uﬁ:qlfzcatmn alone. The quantity (l.) shows the pTeportien of

GATNINFE d:f‘ﬂrentmls due to !‘actorf ather than education.

In uhat ‘I‘allowa ve shall tregt enrninsa differentials by level of

3

education aaﬂ énnstant throuth.? the working life of an i1ndividual.
I‘Fﬁ-:/s not Gﬁéy a Necepaalry slmphhcaunn for illustrative purposes. but 3t

aleo refers to.much of the empirical material reviewed later in.this book.

It should be pg however. that earnipgs daffer not only by educational

level, but by ake and occupatiod as well. Th‘e effagts of 6chooling on earnminEs

are Closely lmke&' (if not identical) to B31fferential career pathe

(Bowman 1973). | & ‘
Bearing 1n mind the above gqualificaticn the net earnings di1fferential
(8Y') is defined as o ' r
AY" - aAY = a(!h - YB). .

Since @ assumes values less than unity the adjusted differential is of course

lower tran the crude di ffererg::al.
Al}‘ﬁoum o i a mnemonic for “abilitg” it shouid be atreseed that the
b
alphe coefficient, z5 ufed in the literature..is a catch-all factor for

. FARE Y
everythmg'that causes earnings te dirfers other than %duflation. Therefore,

the alpha coefficient usuall¥ includes adjustmenta for 1ty, socio.

economic back%‘ound and 8o on. i

Alphe adjustments have been crucilal in mainly two streams of annlysis

in the economics of education: rate of return computations gnd growth

accounting. -

The crude rate of returh to investment in., 88¥. hiPher edu¢ation is

found by the following formula, where ch stands for direct costs:

T
W

-l
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The corrsction would involve muktiplying the numerator of this eXPression

L -

by @ and therefore lowerin® the rate of nreturn.

In growth accountinf the pogtrlhution of edycwetion is found by correcting

the pumbers of people omPloyed over time by a labour quality index. The

latter i85 based or marginal productivity weilhts. Once arain, the ¥

coeflicient is uBed to reduce the spread of this weirhting factor mue to

\ attributes gther than education. .

The purpose of this chapfer is to review evidence opn the empiricé&
value of @, with part&cular emphasie on the "ability™ comgonenf; Firstly, &y
we analyse the methodoloxy for making estimates of . Secondly, a critical
review i& presented of empirical studies which either coptain an estimate of

L] -
o or from which a value of @ can be deduced. The last section ¢f this chapter

attempts a synthesis of the surveyed results. ' '
Methodology e
ethodolo ~
- L] @ i

There have been two major aﬁproaches in estimatine empirical velues
of alsha:r {s) by means el tabulation studies, and {b) bY means of -
refression analysis. _The lattsr categorv could be subdivided into three
sets! e F
(i) uaing individual data, '
(i1) usinz grouped data, and
{1ii) usinf matched data. . !

By “inqividahl data’™ we mean that the different cbservations that

. on ., -

enter into tre reﬂfés%ion refer to individuals, "irouped data" means that
averages over a grqﬁp of 1ndividuals enter intc the regression. Finally,
“matched dapa” implies net only grouping of individuals, but alse that the

different observations are tdken from dif{ifent samples which the

J o o




investigator hak matched in some way.

’ The majority of Btudies reviewed in this chapter have used methods (a)
and {bJ4. As it will be argued later, method (&) ie statistically
primitive and refers to ‘e.-;rly alpha caleulations. Hethodg(h):i is more
recent and pore respectable. The following sections present illustrative
examples of the Lwo majo.r techniques. d

Tabulation method

Assume that the following crosa-tahulations')éare available from a sample

of earnings by lavel of education and IS. B
Educatiohal Mean Mean
level Earnipgs a8
Secondary 9,000 . 0
Higher 12,000 110 N

The earnings of higher education graduates by I} are distributed as

follows:

Groups of Kean Hean

individuals Barnings 13
A 11,000 50
B 12,000 116 e

3 ¥
c 13,000 130
h <) . .

Overall mean 12,000 S 110

From the first tabulaticn we get that the-gfoss differential is
AY 5 12,000 « 4,000 ¢ £3,000. The question now is7  how much would a

higher education graduate earn if he were of an equal ability of a secondary

-

school graduate? In order to answer this question the second tabulaticn
k can be utilised. If secondary school graduates have a typical I3 of 90,
then the $11,000 can be taken as the earnings of a collfgze graduate

standardised for ability, I thig case the adjusted differential woulgd

ERIC 24 '

Aruitoxt provided by Eic: “ .




22

" have been AY' =

* .67, as 4y

. )
The methodology of tabulation studies consiets 1n obtaining an esti

R
" [

T

L
47 earpings af a sraduate of a maven educational level but with a digl

Tafent

Then the alphs is

level of abllity or factors otkrer tnPn education (7'},
. 3

found by the followine formuls

i
N

Net differential

A

"

' Grogs différenffhl'

!

L

v

B

+

. . . -
The tabulation method deacribed above has manyflfmdtationsz

"

- (a) Ope is neyer sure of the statistical signi?lcﬁﬁce afithe resulte.
. . . N .
Statements about alpha are based on differences betwégn aVeragefquantzties
and the statistical signilicance of.thege averages cannot be estq&?ished.

of the individual observations

when working with averages, the variance

disappears and ;herefore no rigorous hypothesis testing can take place.

(b} #hen(more than d&g.agjha}menb is jeeded {for example, pot only far
. .a?ility! but for motitation, é- qntai,status: etc.) the sample ghould be
’ _subdivided ;nto smaller gnd\zmﬁiler oups in order to acjuire the necessaly
:
cross~tabulations. - Tabulagioﬁ studies have néver used large samples and

this procedure quickly leads to e*ppy table ce€lls. What is even worse is
4 "

tYat inferences about the popdlstion as & whole are made from cells containing

very few observations. (e.#. Depison 1664). ° b
(c) when earninrs standardisa?ion-takes slace for more tran ore effect

(e.g~ for ability, patental status, aetc.) tabulation studies cannot take '

into accnuntléhe jéigs effect of a%ﬁf?ke variafiles one wants to cantrol for.

Isolated influences af singl; variables can pcssibly be discerned through tabu-

But the Joint effect of all variables togBther Tight not be

lati{on studies.

. - . . i

Q
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additive due to the fact that all eaninRs determining factors are #losely

related O, each other. k1 |3
{d) The data 1n the different cross-tabulations are usually chtained
from diflerent sources and therefore refler to different populations. For

example, the gross earninfs differential 18 usually taken (rom Census data

whereas the adjusted differential 1& based on m particular sample in-a gﬁven
. - 13

city orceven firm and therefore can be hardly féneralisedr to the populalinn r

"

a8 a whole. {e.g. see Weiabrod and Karpeff 1988). . -
The only possible gdvantspe af takbulation studios 15 that one could

. - . [ ..
detect interaction e¢ffects not caurht by pn "interdction term” in ysual

reéfession analyeis. The reason ie that tanbulotion studies do not impose
L s =5
linearity ol any kind: a8 I¢hat square‘regressiens usually de.

Regression analysis

v

Regresst;p analys1s provides an alternative to tatulstion studies in
hl
standardising earnings for effecta other thsn education. Thie kind ef .

analysiss however, iz more data demanding than tabulstion studies. Individusl

observatiens ape rgnuired on earnings, IR, age and all other factors one wante
( .
te control for. Such individual observaticns have not been available until

recently and this eiplaina the early boom of tabulatiom etudies.

Regression analysis ;eferé to the statistical technigque uged., ‘%oxgverb
the standardisation procedure by refTession snalysis is more'commonly k;own
ag "fitting earnings functions". An earnlégg function relates the earninge

! 1 . -

of an individual {Y) to a battery of characteristics of the game individual,

like his age, years of schooling (5), ability {A), ‘tather's occupatien (F) and ®

BO dﬂ: Y
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relationghip between ea.r_n'im_rs and qqh?st of other variables assb'éiatued w ”

with earnings. This empirical relationship can then be used to isolate
. . v . i
the offect of single variables on earnings {like education) controlin ’

. o . .
for the effect of ‘other variables (1ike ability). ’

Let us consider the following example. Assume that the earninge 1h’ -

gg “ function is fitted using only ape and svch;mlinr a5 independent wariables,
- N Y rJ

the result being:
4

Y = = 1137 + 60 Age + GB7 S (1)

\-chere 5 is measured in yea:r;a of achooling completed. ﬁq&ation '(l) says
thg f.-he'partial effect of e‘-ducation‘nn earnines, controlhl 11‘1; for age, is $667. ’k:";
Na;uely, one extr.s;wggwf schooling generates to thg typl:}.gd.;ﬁ,',#ndividual
2667 extra earninghVper Year: e g

If the funct}it"m i now 'fitted including the ahili_ty variable A (meas:..nx"ed
. in I pointa), the resu"lt may look as follows:l

¥ = 100 + 50 Age + 500 S » 10 A 2)

N The coefficient of schooling in the regrgssich was' reduced from 366',:’ tao $500.

4 ' ) - - - = - ~
The peason is that since ability affects earnings its inclusion in the

*a

regreseion has “stolen' come of the effect of education on earnings. To

put it in other words, the ZF500 efflect of edufation on earnings is standﬂgised

1 it
for ability, whereas the Z6£7 wae not. .

The implicit alpha coeffigient in this particular example is

‘. . U:%:.?E. ‘

u N ’ ’
To put it in mdre general terms, an @ coefficient can be computed from

an earnings function in the following way. it a first step let the function

1 1

I:Thia hypothetical examPle was constructed so as to correspond to the following
sample means) - o .
¥ - 38,600, Tget= w40 years, A = 100 I§ points and 5,= 1l years.
N -

| Hi——y
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be fitted without the variavles one wante to control for, e.g. T
' ] . . a )
, Y=a+bs, *

-

hs a second step, one adds the variables he wants to standardise for and
cbserve the dtfference in the regression coefficient of echooling, e.g.
] ? Y x«a'+ b S+ ¢ (Other yvariables)

Then thelalpha coerficient can be found'as the ratia of the two schooling

+

coefficients, i.e.

a2 .
b

It ghould be noted at :Eig_ggint that when an sarninga fupction is

available the estimation of alpha might be superfluous. The reasoﬁ one wants

r

the alphs statistic ig to adjust earnings differentials and this is exactly
+

-

what an earnings function does. “This is illustrated below.

Aasume that the problen ié‘to find the net earnings differential between
higher and aecondary education graduatea, apg that equatlan (2) is available.
Then, by setting ability and age at their mean values (100 and 40, reapectively]
and S eqqg%_go 12 years and 1€ years in succession (to correspond to secondary
and higher educatian: respectively), the following adjusted sarnings are
obtained

Ll

100 + 50(40) + 500 (16) + 10{100)

?
v
[

811,100

L
[

100 + 50(48) + 500 (12) + 1.0{(100) = ~ 9,100

Thererare. the nsu!differant1q} is 11,100 « 9,100 = 2,000 = 4Y'. Note
that if regresaion (1) were used (thet is, without standardjsstlon) tﬂe .
gross differerntial would have been AY = 2,66B. Hence, phe implicit alpha

- from thie procedure is

oY

. o o SYI _ 2,000
s - _-ﬂ-

ralng

= .75

+
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’ Although“estimation of s!?ha i5 pot necessary when regression results

are available, ip this chapter we do egstimate such alphas. The reason is
L *

gimply that our purfose is to try to answer the duestion of how much of the

earﬁinTSV¢tfferentia1 15 due to education relative to ability snd other
-

faetors. Morecver, alPhas estimated through regression analysis could be

used to check the adjustment factors resulting from earlier tabulaiion
: L

o - - ) £
studies. And of .course if one manages to arrive at a generalisedfvalue of

. alPha, one could apply it (hersieally) }o cases where refTession fesults are
. ' <7, . v . )
. not available. ) f
N . Earninge, functiona do not suffer from the above mentioned defects .
L
. ‘.

regarding tabulation studies. In particular, the statistical significance

\ of the results can be astab{ished by observing the standard error of the
. R .
reeression coefficients. Moreover. interaction effects of more than one
F oo

+ » .
variable ¢a&n be studied by introducing multiplicative terms in the re&ressziop

"

{e.g. Ha;ae 1972).
Thf procedure described above refers to category (blis above. 1In
some éhétanceg, where individual data are not available it is rossible to
. .run regressions onp grauPed_Qata. For example, if a number of observations
N is availsble on the aversge earninss by the average years ol school completed
dnd by the average I+, it is still pessible to run a regression with these

<
averages. {e.gs Griliches 1970). However, thd disadvantage of this

+ p%onedure is that most of the variation of the individusl variables i6 removed
through averaging, hefore the data enter in the regression. .
The third variant Hé regression apalysis is the "matehed data" technigue.
This techninue not ohly u;;s averages as descr:bedaabove but alse the daifferent
fF gbeervations are obtai;;d ??om‘gifferent populations. Fo} anm?ie. the
the earnings data may come from the Census whijle the ability data may. come

.. jroq a sPecial survey. (e.r. Conlisk}ﬁ??l). . '

A 0
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, Of course this technique guffers from the defe;ts menti;ngd in
connection with the tabulation etudies [ in- comPlete watching of population?)
and the grouped data studies (removsl of variation through averagingl.
Further methodologica) Peinta .
!hi;h ability? In théjabove we have used the term "ability” in a
rather loosge fashion. ¥e now consid;r what meapoure ©f ability should enter ‘

in an earnings function.

Regearchers have traditiocnally used the following measﬁ}es for ability:
L.

-// . I

~ Clase rank . -‘2{??‘ B

~ School grade®
= Military service qualification test scaresf
The ability measure should have the fellowing attributest
{a) It should relate to the ability to edrn incom;, and *
(b) It should not be influenced by educatien it%elfi 3
All ability measures mentioned in the Previous parzgraph apre defective
in ope or both of ability attributes. The .IQ measure dep;nda on when it has
been recorded. Péycholegiste claim that il it has been measuréd after the
age of 6, it is a less than perfect measure of innateJ;bility ag it would
have been influenced by the family environment and education. Therefore,
what appears as a return to ability may in fact be a return to education
itself. Class rank and school grades ageL;Ltariausly known ag not correlating
very well with later success in life and earnings in particular.f Of course
one could use earnings itaelf as a2 measure of abilgtj {Backer 1964, p.61)
but this capnot carry us very far analytically. Finallys diliéary test |
scores are recerded too 1ate\in the individual's Eire to reflect innate

ability. {(Griliches and Mason 1972 is an exception in this reepect as they

related the militar¥ test score to schooling obtained after wilitary service).

&

O
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In mhort, the abil:ty measuresa Iused concentrated on "gcademc" )ather
than “‘economc" ability, let alone creativity. T.W. Schultz (1474} notes
that a person’s ability can be dxomposed‘into ability to learn.\bility
to work, ability t¢ consume and Eb:hiy to cope with changes 1n h:i_n
environment. . l: calls the latter "at;:ility to deal with economic dis.

* aqu‘ilibri‘a". Although thie ability concept'might be more usq!‘ui for our
yurpocs}es. the question is how one me'asures 1t? He notes that 80 far o
teatsﬂ t‘iave been designed to predict economic*performance.

Differential alphas? In the early (;ayﬂ of earnings ad justments the
éGnvenient Bimplificatitn yag made tl'a;. alPha had thf same value between all
edutational Yevels. The net differential between pi—imary school and
jlliterates, and between higher and secendary scbool graduates wes found by
appi¥ing.a unique value of & to both differentials (e.g. Denison's !:amoug Bl
Later, however. this proved to be am over.simplificatiop. There is no resscn
wh¥ ractors other than education would aet jn exactly the same way as between
lower and between higher levels of education. -

To illustrate. this point let us ;‘;ilr.m a t){p}ipal individual through
the school systen—:;ﬁ congider only two comp;onen.:q of alPhat ability and
s0cigeconomic¢ background. Althoughy both factoers are posltivel} correlated

u with education and earnings, their relative 1mportance mght differ according

Il

- to the level of schooling.

For a child to graduate {rom primary schocl, abflity may not  count
as much as sociall background. - If, for examPles the child colnes from a po_\JF‘\
family en(nronmer{t he may nevel reach the higher educational 1&"918 because
of the lmnortancq o'}Q‘ foregone earninss or simply because ¢f inadequate
coachmg at home“ Once, however, the child t;as o\?vgrcome this barrier and
reache“d: secondarl scheol, the social backaround ma“ not be as important as

differential ability id ord'ew obtain a plac-:e at the upiversity.

31
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Eppirical evidence reviewed below shows that the net cutcome of thege ~
two adjustments {ability and sociceconomic background) is not conclgs:ive ET
to dftemine differential alpha valpes for different le:rels of schooling.

Another point refera to th'e value of alpha across countries. In the
early days of éarn:ings adjustments Denison’s 6 value for the U.B. was used
for uth;r countries as u‘rell‘, ‘But gf course there i5 no reasen for the

Ty proportion of the sarnings differentisl explained by educatidn to be the same

in lndia and in the United States. For example Blaug (1965) pointed out

that alpha ghould be higher ip less developed countries: as in those countries

g - e¢ducated peoPle are scarce and therefore command a 1:;re|u:1|.un.1 . )

A réview of the evidence / .
After the above methodologie remari:.s we now turn to examine 'the

empirical values.of alpha. The presenkation will follow a mix of chrono.-
. logical, author and :nethodology ordel:. Therefore, we start with the early
tabulation 8tudies and Denisen's analfkes {(past and present) and finish with v
the match;d data techmigue. '
For each study w; will. try te list, whenevet pessible, the methodolegy
uged: the semPle size and reference, and the value of alpha or alphas. With
regpect to the latter we will try to 1;:3':.- whenever pofsible, where ¢he
ad justment refers to {i.e.. to ability only, or to ability and other factors?),
and to what educational level the coei;f:.icient refers te (i.e., is it the same
for all levels, or does it refer Evo hiéher versus secondary education graduates

~

only?). Whenever apPropriate we w:{ll alse try to list particular methodological

voints of the study and digcuss its. trong or weak pointe. o
§
lFor a discussion of differential alphas acposs countries see also Carnoy

(1973). '
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A birds-eye view of’n{Dhn.adjustments is given below:
- T 1962 Denison gssumed that « - .h . Thie adJustTent
, included fectors other than ability and i%
universal for all educational levels.
1962 The first earnings functions including ability as
an indépenden! yvariable were ryn by Hunt cn the cne
hqnd and by Morgan et.al. gn the other. Their results
' revealed that.ability was not an important determinant
of earnings.
1963 Morgan and David published results in such £ Torm that an
alpha could be computed. Thls'ranged from a low of 40
\ in the case sf primary schools to & hash of 1.00 for
¢ graduate study. ¢
1964 Denison defended his 1962 @ = 40 assumption by using
. cross-tabulations from the Wolfle apd Saith surveé.
The alpha coefficient turned out to be equal to ,67 .
But in view of the similarify to .60 he did not chafige
his orléinal assumption. bDenison neflected tre work

‘ of Bunt and Morgan et.al.

1964

<+ Smithe Morgan and David.s and Hunt.

Becker reviews the 8sbility adjustments [rom wolfle and

1]
Mereover he siaborated

[
aome new evidence on the earninzs of employees of the

Bell Telephone Company ang on B Previcus study on the
earﬁinss of brothers by Gorse%lne‘
1965 Blaug wrote the first explicit discussion on the E}Pha
coefficient. But he attempted no estimstes of alpha. .
N Thereafter earnings functaons flourished and 50 does the mix of

recults presented below.
~
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Denison
Denison {(1962) yanted to fiRd the contribution of diffsrent factors
to the economic growth of the United Statem. For this purPose he had to

Adjust the crude labour headcount for quality. Az mentioned-in the

previous chapter: this adjusfment requires a set of weiBhts in order to .

combine individuals with different afounts of schoolinge The relative

earNings of labour classified by level of schooling provided such weights
(ag a proxy for labour productivity). owever, he had to nagrow the
obaserved earnings differentials in opder] to adjust foy factdrs other than
ability. I

Later, while presenting aga|n hias results opn the sources of ®CONO@ic

growth in the Unitad States at an D Conference {Denison 1964} he

included an appendix é# gupport of his earlier .60 &35U tioh: The avidence
on alpha was based onh cross-tabulations of salarys educati n; rank in high
schdol claass, 19 and fatﬁer's socigeconomic Btatus supplied by Wolfle and
Smith (1956). The sample consisted of 2,839 high school gradudites between
1935 and 1938 in Illinoi=, Minnesota‘and Néu Yorke Their salary was

recorded Eolyeara later. Using the tabulation method described above.

\ Denison came up with an empirical value of dlpha equal to .67 « And in

. 1
view of the aimilarity between .50 and .67 he did not alter his original

figure. i
* In a later exPansion of hi; work to other countries (Degison 1967) he
used the'same alpha = .60 adjustment factor. .
Denison's analysis until 1967 suffered from the folldwing weaknesses:
{a} The tabulation method wae used in grder to esﬁablish alphas As
mantianed earlier this is ; vary crude techniques for one is never sure of
the atatistical significance of the regults apd the interaction betgeen
different variabhles. p
~ 34 |
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(b).The Wolfle gnd Smith sample refers oRly to secondary school graduates,
college dropouts and college graduates. Of gourse it is not vsli& to’
project a value of alpha based on thie evidence to the laue; levels of
education.

(c) The Wolfle and Smith sample refers to superior high school graduatee.
The Illinois and Minnesota graduates ueré in t;e-top 60 per zent of their
¢lass. The" New York graduates yere in the top 20 per cent. Therefore.

a value of alpha based on this evidence canpnot be generalised to the US

.

labour foree a8 a whole.

(4} The sample size is rather small to be gene;alised to the ﬁ.s. as a
whole. Apd of gourse it ic not yalid to appl¥ the same value of alpha
to othar countriea.

(a) The alph; cosfficient in Denison*s work is & cateh-all factor for
ability, socioeconomic background and everything that may detersine earniuds

other than education. Of courss this sfgregation is not very helpful

apalytically.

Let usinow jump the chronclogizal sequence jip order tc concentrate on
the came author. ﬁenison (1974} reconsiders the Wdlfle and Smith data-along
' with sdditienal evidence from Rofers {1969}, weisbrod and Karpoff (1968}
and Cutrfght (unpubli;hed) in order to astimate pew education weights.
\\ The alpﬁ; coefficients dmplicit in Denison's new work are shown in Table 3.1,
below. It should be poted that the alpha coefificient now daclines ag the

edycaticnal level rises. However, when the alphas between gompleted

* " educational levels are considered. they are all equal to .8B\.
“ Thif recent Denison &study corrects some of the deficienci mentioned
Y L3 a -
. . _ ] _
above regarding his earlier work. /In particular he censiders explicitly
Y - . .
evidence {from Rosers aud Cutright) op the value of .2lpha TOT Jower educational
N .
levels. RN
Y
- \
L' \_
N , -
v ’
N
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' " Table 3.1
3 Oross and adjusted earnings differentials for ability and ofher factors
\Q be
Educational Index ofagrosa Gross Iadex of Net A%pha
! level earnings = (8 years iherement net sarnings in¢rement
of education = ‘ . . LN
100) I aY*
¥ Y AY . b Ay &Y
{1) (2) ' i3] (%) L5) . (6}
None ?1.6 . 75
4.9 : 14 G
[ Elem. 1 6.5 : [ 89
'S 28.4 9.0 25 8 89 .88
- 5.7 9545 el '
b.5 ) 3 £7
o 8 ., 200.0 100 \ 5
Pt 12.6 11 87
& AR 112.6 27:3 111 £ _ 288
&0 : .7 13 , B8
) [ 4 127,3 . 124 ; - ) .
2646 23 .86
Collel=3 153.9 740 147 65 _=§_8_
. 47.h LY © .89
4 L« 2013 . ’ 18 -~
' : 6249 30 48
S N . 264.2 249
g , .
g‘ Sources Based on Denison {1974}, Tables l.4 and l.14.
* - ' a. 1959 earnings of males already adjusted far farm/nng-farm attachment, golour and region.
b. Adjusted for ability and socioeconomic hackground%
Underlined figures refer to completed educational levels. - ~
o : . . . !
. : -2 o
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Becker R
‘#herear Denison's concern was alpha adghstmﬁhté for” Erowth accounting,
Becker ('1961») wanteg to narrow the observed earninps di f‘f:arentlals for estimating
a ;-ate of return to investment 1n education, net of ability and other factors.
['or- this pu}pose he surveyiti five existine studies at the time:
{a) The Bell Telephdne Company data, -
{t) Thc wolfle and' smith surve}, *
{c) The Morgan and Davic study, .
{d) The Sorseline Bidence on the earnings of %rothers. and
{e) The Hunt study.
A'study on the earnings ol gollerge praduates employed by the Bell

Company yielded the f{ollowing result:

Rank in Index of earnings 15 years

college after graduation

Top twofifths 120

Bottom twofifths ' 100 .

In other words employ®es who were 1n the top of their class were earning
%o ger cent more_‘than emPlo¥ees in the botteom of theelass. Y.

B‘y us:ir?g the tabulation method described earlier, Eecker found an
alpha coefficient equal to .80 . Mn.s applied to the differential betuee\;&
college and high schaol graduates and the adjustment rele-ence is for class rank
only'. The eventual elfect of this adjustmert was to reduce the rate of return
to college graduates by about 17 per cent. '

Uzing the Wolfle gnd Smith data desc;:i_bed earlier and the tabulation
method, Becker.found an alpha between high school and college equal to .80

wheh class rank was used as & proxy For ability. When I was used as a proxy

for ability. the aloha ranged between .80 and 85 . The combined effect of




E
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. @ .
the abllity plus background adjuatment {as m;asured by fathef's occupation,
education and earnings) was an alpha equal‘to qéé;c Thie figure is not
very difrerenllfrom Dgniscn's as they both'u;ed the same body of data.

Becker used the Morgan pnd David (Y963) results to compite yalyes of
alpha. (This is one of the earliest earnings funchons and it is reviewed
below in this papgr)- Becker‘s alphas from this study {averages for the
ages 1B-74) were .52 for the secondary-primary school &ifferential and
b for the college-secondary differential. These adjustment factora include
pot orly ability but sociceconomic background as well.

Becker utilised Fhe data found in ‘an early study by Gorseline (1932)
ta’c"mlm“ alphas between difflerent sducational levels. Since the Gorseline
data op earnings referraed to Prothers, the alphas contain 2180 a standardisa-
tion for sociceconomic background. These alphas were egual to 73 and .81,
betwean sgcéndary and Primary school, and petween college and secondary school,
respectively. (The-alphas corrected for under_reporting of earnings were -
about ter percentage points lower).

Becker Jjust hints at the study by Hunt {1963). Thie study is reviewed
below. v - ——

Becker's attempt to estimate alpha has bheen more exﬁhuative than
Denison's in thst the former has examined all ;hg_availé%le evidence at the

time, Rewever, the studies on which his results are based had little

Feneralisation value. Consider the followi exgmple.

On the basig of the follewink .tsbulation Becker concluded that the /
]

o
ability adjustment iz more jimPOrtant at the lower educatjgnaﬁ levels.
-
1 L3
" F .
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Table 3.2 "

. I8 by educational level

1
. Educational level ) . v ,
;; (v (2) (3
J L8 years ~ 84.9 | .
. High achoo} dropout 98.0 f'
4 oy High school graduate™ |, ‘J112-_-Q,,4;;‘15,;. ,
High achool graduate® 106.8
3 - Cellege dropout ‘106.2 "
‘ '//‘ Co;lege graduate . 1;&!.5

>{ . . ) Source:. Cpls2, Becker (19@.1&5 \/\'
- Col.3, Becker (19647, p.80  °
i g« The difference in the two 14 scores is due
to t!;e facf tha€ the twey columns are taken v
2 . freom diffedent studies.

4o Ot .
oo In other words, Beckerl established a diffare%tial alpha for ability

HBI‘ISQ (1972} using 3 more representetive sample and more sophisticated
statistical tecfﬁn‘g\]uea came to the opposite -c-oncluaion. Namely, the
abig.lit)r adjustment was faund to be mope important at the higher levels of Y\,
education.

. Early regression studies

Vorgan, David, Cohen and Brazer (1962) used data on the 1959 earnings

of 3,000 heads of households and a battery of e?(planatory vaf'iables in arder

| A
b L3
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. onlys that would rise with the level of sducabion. But as seen bBlow, - __'_.‘.-—-W
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L]
to run an earnings function in the Unitéd States. Two measures of ability .
*
uere‘&i&d: (a) rank and progress in school, and (b) the interviewer's
P -

M assessment Of the individual's ability to tommunicate. Table 3.3, beldw

ahows the relafive importance of gelected variables in determining earnings.

Table 3.3
' Relative importahée of selected variables in determiﬁigg
. earningse
T e Iy =
Charafteristics of Relative imPortance
head of household (beta coefficient) &« a
) 1Y
Education and age -5

. Sex - L 220 R \

Occupation ’ ) o4 L 205
Attitude towards hard work 067
Race .- . ' +066 - .
) Ability to communicate 061
Physical ¢ondition . 056 g -
' . -
Rank and Progress in schadl . .027 ®
Sources Morgan'et.al. (1962), p.48 ‘. \
(;‘ 5. 'The beta coefficient is a standerdiged ordinary regression
_— coefficient for the units in which the variables are ex-

pressed. Therefore, its size shows tre reigtive impoTtance

- of different“independent variaPIes in expleining the

dependant.

Stand.dev.of indep.variaple
Stand.dev.of dep.varia

Bete = Regression coeflf. X

Therefore. this s-udy has shown that ability is not as important as

education in determinangd earnings. However, it is impossihle from the
R s
"

{ ,

O
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I publi:hed results to distinguish the effect of age relative to the effect f

. ¥
of educati%h and therefore arriVve at estimates for alpha. ! '
S et T b . - v
Before we present the caveats associated with this study, let us

examine another presentation of the same results.
Morgan and David (1963} have later published gross and adjusted

age-earnings profiles for different educztional levels. It was from these

profiles that Becker eatimated the alphas reported earlier. %

Concentrating at the age group 35-4%% the following implieh alPNas can «

. be computed: ) ) - . b
e Table 3.4
The DroPortion of earnings due to education, b ational
' level . . &
Educational
b level ,R}pha
1-8 grades
' 1
‘ 12 gtades . &
88
b - Bahe i
LB o 1.00
. = Graddate study

+ Source: Based on Morgan and David {1963}, p.433.
A5 shown in this table, the alpha rises by educational levels In
fact, the uwnitary alpha between & first degree apnd graduate study means

that no adjustment of the earninfs different:al is needed between these

-

two educaticnal levels. Howevers one should be ¢cautious with respect to

. . ~

this result.
Althouszh Morgan and David's study is superior on manY counts relative
i

to the tabulation stﬁdiﬁa examined earlier, it suffers from & major defect.
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‘ It heb overstandardised earnings and tharefore the values of alpha reported
r ] B o

apove should be treated as lower limits. The alphas reported above are

standardised for cupatlon. However, occupation is one factor one should
. .Y
not standardise forias ¥ is the vehicle through which the effect of education

on earnings takes place.‘h To put it in Becker's terms

M ... whep Stzndardising ... gne must be gareful not tg go to¢ far.

For education hae little direect effect on earnings; it operates

. primarily indirectly rough the effect on knowledge and skills.

Consequently, by stan dising for enough measures for knowledge

and skill, such a& ovccupation or ability to communicate, one can
eliminate The entire trub effect of education on earnings".

. (Becleer 19?&. p.56).
But it\;%gg}d'be noted that even in the presemce of zn adjustment for
L

occupation{ the alphas pesume very high values between the higher educational
levels. R
Hunt {1963) lUsed a 1947 surve¥ of lime magazine on the incomes of cBllege
- graduates to run an ea%nings function. The total number of observations

was 24625, Hunt used & host of explanatory variables like ability, Years

of graduate study, parents college attendances occupatiom, region and 80 on.
The measure of ability was the test score in college, adjusted for variations
in the Frading standards among different fields within the same éollege.

The way Hunt's results are preseht;d make it 1mpossiﬁle to esttimate &
value of alpha. However, the e of retu}n'to college edycation, when
adjusted for all.the above variablés was réduced by about 50 per ceint.

Hunt's study éuffers from a’rather amall sample sizer used income
rather than earniﬁg;- used Qﬂc;pation in the sﬁEJEE‘ixplanaFory variables
(and thus overstandardised earnings}! and-refers to graduates onlys  Buf it

. is widely Qquoted in the field s perhaps the first esrninms function using

the ability variable. *

ERIC Vo -
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. Further earninfa functions * ' .

|
Carroll dnd Innen (I967) have used a sample of 87 h:gh schoo], and

year post-aef:ondary school graduat%'s to' study the relﬁonsh:p ‘hetwend
'gducation. abilith, and otli‘e'r variables.” ﬁbllity was measured a5 & nmer ea
crade average in hish school (A4, B<F, C=2, Dz}qF:O). _'

After adjusting for a batterY of wariables (likeabilitY, age motter‘s
educat:.on. rei:ldence during ‘1‘.3!\ schownl and gize ghigh school class) the
a3 "ferentia.l between the two schoélmg groups gave an alpha. coefficiant
equal to 1?3 . . . :

- - i
But the limitation of this study ihﬁat-it dealt Ionllf with technical
educatkhn and nthat the sa.mple size was very EI‘Hall. : B
. nshenrelter and Hoaney {1968) used a group of male Woodrow wi’ison
fellows elfcted between 19?8 and 1960, fince all fellows were al the
sare age and sex, no adjustment was nec‘easary for these two vaé'iab‘les.
The dependent varlable in 'the regression was the recorded salary in
1966, , Explapatory variables included the field of graduate study,.the
number of years gof -gra;luate study, the highest degree held (‘B.ﬁ._. M.A.,
o Ph.D.), profession, numbar of years of work 'fagperienCe and ability.
ﬁsﬁ'enfelter and Mooney used §evera1 alternative measures of ability:
scores on echolastie aptitude tests, verbal aptitudL. hi Beta Kappa mewber.
ship, and the ai«er;ge of verbal and @ 3 ena "cs aptitude. The different '
. e:;penments proved that only the mathematics japtitude related to sarnings
. and therefore it was kept in the regres ion. The mat‘.;lel’ﬂ.atics aptitude"
) I :Meaaured on a 200.800 acale. A rrerenc'e'af 300 points produced a
difference of 600 per year. it
Comparine the coeff‘:czent,s of the years of graduate stuydy variable,

before and after contral for apbility, this study yields an alpha ¢oefficient

of .90 . 1

Q n
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It should be remembered, howsver, that this study was concarpad with
superior graduate students (all elected fellows) and therefore may not be
rppresentati._ve- of the alpha in the population. On the other hacnd-- * .
methodologicallys it is the best study reported thus far in terms of isola;:ins
the errec:‘or 2bility op the earnings differdhtiale - !
Weisbrod gnd Karpoff (1968) dealt with & sample or.?,OOO male employess
# with university qualifications of the American Telephoné¢ and Telagraph
Company in 1956. The variables considered wers monthly salary, Years of
service with the coﬁpL:y‘.ra.nkin college graduation and quality of college.
Both the tabulatiod !:undl regression methods were used. )
The tabulation met@d yielded the follewing distribution of eaf'nings
) by ability;
Table 3.5

a
Index of earnings by clags rank in collefe

Claas rink in Index by earnings-{100 =
college sample- average)
Top 10 per cent 103.0
N Rest ¥ 99,4 .
Middle 3 T oghk
Louest’}-} 9.0

Source: weisbrod and Karpoff {(1968% p.493
2. In collegmof average qualit¥

The nbove index was used to adjust the earnings of a college graduate

*

for abilitys Then the pet differential was cfmpared to the gross differential

from Census data and an alpha = .75 rasulted. This refers to the college

ERIC ‘ -
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it their earninoRs function was anrual ®arnises in 1962,

- L2

to high school differential and adjuste for ability apd ¢ollege quality.
Moreover,. regressions were run within each ¢ollege Quality-rank group
in order to assess the affkct of differential ébility on earnpings. ‘“The
o

results were as follows: each additional year of ‘service yielded the
*

following extra value according to ability {in colleges of average quality).

- Tabler3.6 -~
. In¢remental inéégg by class rank L.
f - -4, »
Class Rank Extra Income
Top 1/10 g182 N
Rest of top 1 158
Middle 3 « Bl .
Bottom 3 151 . .
Sour¢e: weisbrod and Karpoff {1968},

.Namely. it was Tound that althourh ability kaé peasured by ran¥ in

s), had an effect ﬁg?xha very top of the class, it did not have much
effect for the majority of college ;raduatas.

The above resulta, however, should be treated with coution as theg
rgfer to males only, to employees of one particu1§r company, to gtaduates

~ -

N {
only, ard-asthe_glass rank was the one reported by the employee himself.

T N
Hansen, Weisbrod ahd é?;a 970) used the c;arsbteristigs aof 2,403
men who w jected Trom military service in-}961 because they failed to

-]
pass the :ii:gjzj;;;r;;?zéﬂ-ﬁuallfication Test:?\\\The dependent variable

Explanatory
variables in¢luded the number of years of s¢hooling, and AFAT score a5 &
proxy for ability, traiminf cuteide school, age, colour, marital status,

family size and region.

. 45
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The earnings function when run without the ability variable' gave
an extra income of $61.5 per ysar, per one extra yaar of schooling. The

-

inclueion of the ability variable loweresd this value to £30,3, thus giving

| . :

an alpha coefficient for ability only egual to 49 . N

‘ The results of this study can hardly be generalised to-the populatior as ~
a whole. be The reason is t-hat they refer to "low achievars"; namely, it is
. mot surprising that difl_‘ererilé:ial ability is important among a group who\Se
average ability is very low. Moreover t.h:; alpha adjustment ¢entres sround
an average level of achoboling of 8.9 ¥oars. Therefore trhis value of alpha
cannot be ’applied to higher aducational levels. {(For a controversy on
this study see«Chiswick 1972, Masters and Ribich 1972 and Hansen, Weizbrod
and Scanlon 1972). . o
Rogera (196'9) studiedl3‘6h males who were in the 8th or 9th grade in
193% in Copnecticut and M-B@sac'husett‘;i.' Their earninBs were recorded later
in 1955, 1960 and 19\@.. " Geveral earninges functiops were run including
several alternptive p;oxi.es for abi]:it)f: age, IQ, average mark at highest
\ level of schooling and the presence of mentlal or physical handicap.
In cne set.ol regressions 1Q'has_found to have a non-statistically
| significant effect on earnings, although %ge and the presepce of a handicap
affected earnings. In the fipal set of regressions the follouin{:alphas
are implied: .86 for the secondary level and .73 for the higher level
. (Rogars 1969, p.112}.
These alphas include not only an ability adjustment, hut parental
classs relifions marital ‘gtatua gnﬁ .number of jobs cha.nged-. _'Hoger reports
that the IR correction alo;{e did not‘ ha\re. .aby effegt on the private rate of

oy
return to college educstion. This was equal to 9 per cent for both an 86

14 man and ag 121 Iy man. (See hie table 11J).

O
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United States veterans and their AFQT score as a measure of ability.
P -

Rogers®' results should be treated with great caution-because of .the

very erall sample gize and the fact that the obseyrvations are limited to

certain Eastern D.5. cities. But this study ie widely quoted as for
the firat time evidence on longitudinal earnings by educational level was

presented. ) A ’

Gril;;hea (1970} attempted to conduct the nearly perfect controlled experi-
ment to isolate the effect of ability on education, but unfortunately based
2 .
on very weak data. Grilichea ufed for his earningssfunction tabulated date
of income rePorted by Eaxpa&ers in Sweden along with their yeers of achoeling

and I8¢ The tbta]l number of observations were 19 table cells.

The I3
variable was meapured at the age of 10 and was therefore free from most of
tge effects of education. v

The addition of th; ahility variable to the regression lowgred the
yearas sf schooling coefficient frem d§3 to .091s thue implying an alpha

g

equal to 96, HOHBver. the fact that the data are averages from tabWlationa

and morecver they refer ts‘income as reported to the tax authorities reduces

the generalisation value of this study.

Grilichea and Mason (1972) attempted to conduct another controlled
experiment in grder to differentiate between the effects Of ability ;;d
education off earminge. For thkat purpose they used a 1964 sample of 145k

Gmlichea and Masoh worked with two different measures of schooling: schooling

before and alfter military service. The latter is not supPosed to have
influenced the AFIT escore and was.therefore used in the regresﬁions.

Tha coefficient o} the schooling increment in the refltession without
the ability variable is equal to .0528. The inclusion of the AFUT score

and soczoeconomhr{gckground {as measured by father's status and region before

-t
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schooling) lowers the schooling coefficient to JOu62. This amounts to
3
an implicit alphe equal to .88 . -In view of thia finding Griliches and

Masen conclude:

«ewwhile the usual estimates of the contribution of education
may pe biased upwards due to the omission of such variables
(ability and socicecofomic background) thie bias does not appear
to be large and is much smaller than hqd)er cent originally
suggested by Denison'’. N

This conclugipn, however, has to be qualified by the fact that they
‘ oonsiderid military veteraqs only and a measure pf ahi%?ty one might have
doubts about. ‘ :

“ Hause (1971} concentrated on the problem of complemegtarity between
abilit¥ and schooling. Earnings functions have usually-been fitted in an
additive form, namely

. Y = a +bS + chA.

This @eans that Schooling and ﬁbil{ty are perfect substitutes: for if A

ie increased, the effect of S on Y pemains the. same.

A more realistic model, however, woulg have been
Y ="+ b'S+ c'h+ dSA .

‘where SA is the multiplicative “interaction term;. Now, if & is raised,
the effect of S on Y changes gg well. If the aign of the d coefficient
i's positive, then ability and schooling are complements in determining
income. If d is negative, then A and 5 are substitutes. Be¥ond the Bign‘:::g
of the d coefficient, anpother way to detecf complementarity between 5 and
A is to run earnings functions within schooling levels and observing the
vaf the ¢ cuelffi‘cient. ‘

:;ause analysed evidence from three sources new tabulations obtained
from the Rogers sample, the Project Talent data in the U.S. and the Husen data
for Sweden. When earnings functions were rur using the Rogers data, within

schooling levels, the following results were obtained. !
Q

ERIC -

Aruitoxt provided by Eic:




ERIC

Aruitoxt provided by Eic:

~\
. N
\
. -~ 0
46
T -
Tarle 3.7
-
The pffect of ability on sarnings by educational level
Educational level Coefficient of IQ
M {on log 65 earnings) Mean 1Q
High school dropout 024 95,9
High school
graduate 00 102.3 '
College dropout 360 107.3
Buba - 910 115.6
+ L]
Bida + N 1320 117.3 !
Sources Hause (1971}, pp.295, 291.

Since the affect of sbility on eardings rises by the level of schoolings
Hauee concluded that ability and schocling are complements in determining
earpings.

Thé‘implicit alphe coe{ficient pesulting from Heuse's work is .of the
order of +9% . This refers to the college level and strictly to the 3bilﬁﬁ¥
adjustment .

The National Bureau of Ecopomic Research - Thorndike sampﬁé

Before we exsmine another work py Hauee, let us open a parenthesie
and describe a sample known as “NEER-TH", Several esrnirgs functions have
been besh& on this 8ample and the data sre still being mined.

Thig SamPle is based on volunteere for pAir Force pilot, névikator and
bembardier progremmes in the United States in 19%3. The candidates for such

. -

prof¥asmes had first to pass a preliminary- screening test. The ones who

paesed this test were then given an additional set of 17 tests to measie

their different abilities. These tests were administered in 1943,

i
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In 1955 Thorndike and Bagen sent a Queetionnaire to these volunteers,

3

ir:cludi.ng a queation on earningss This sample provided eventually 2,316
observatiqns of earnings and ability. In 1969 -the Nat ional Bureau of
Economic Research sent out snother questionmnaire on earnings, and therefore
earnings data for this samp_le are available for 1955 and 195%.
N The sample’s limitations are listed below mo that we will ot have to
gualify later the results of each study that ytilised this sample. o
'(a) [The data refer only to volunteers and therefore may not be I

, representative of the population as a whole.

&
{b) The data refer {o males only.
© * () The data exclude persons in the lower spectrum of ability as
the Aipr Force candidates had to pass a prelimina-ry screening

test. .

(d} The‘%abi ity variable was measured at an age at which it is likely to

have heen influenced by educatien.

3

Hause (1972) examined further evigence on the question of complementarity

etween schooling gnd ability. Using the NBER.TH sample descri above
und, a significant positive interaction term between ability é:d schoeling.

In par

jcular, he found that the difference in one ﬁeviatiowf—lﬁl-(equal to

1 5 IQ p&ig s) yielded the following differences in earnings by educational

level: 53 t the high school level #nd ZBOO at the B.A. level.
p The alph;\ﬁbﬁfficients_implied in Heuse's work are .97 for the B.A.
degree and .89 foryfurther éraduate Atudy. Thesge coefficients ref;r strigtly
to abil;'l.ty. Using the Bogers sample the alpha coefficient for B.A. was 7ua1
to 87 . . \, )
Although Hause's work\in be ea&ily criticised iIn terms of the data used,
he‘ hae p;oneered in Purging th&kal\lfa cc:nefi‘icient from socioeconomic ‘background.

\

\50 ,
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His overali conclusi@n_is that ability adjustments heve practically no
effect at the less than high achool leqml. and that alpha ranges between
.87 and .90 for the higher educational levels.

Gintia (1971) in an effort to discriminate between phat he calls the
"cognitive® and the "affective” models, compiled evidence on the effect
of the ificlusion of sbility on the regression coefficient of schooling.

-
In Gintie" words, .
by cognitive charamcteristics wé mean individual capacities to
logically combine, analyse, interpret and apply informational
symbola. By affective characteristics we mean propensities
codified in the individual's personality structures, to respondty
in stable emotional and motivational patterns, to demands made
upon him in concrete 8ocial gituations”.
Constder sgain the two familiar relationsﬁlps
Y=a+bS (1)
Y =za' +0'S+eh (2)
Assume that in {1} the level of schooling is & proxy for cognmitive achisve.
ment variables. If the cognitive model is correct, then b' in equation (2}
1
ghould be eQusl to or near zaro. The reason 1a that the introduction of

explicit ability traite (A} in ¢quation (2} has stolen all the explanatory

power of education. If, on the other hand, b' € b, then the affective
- -

model is valid. Namely, gducation alfecta personality traits and therafore

earnings.
Gintis reviewed nine.case studies the result being'that the introduction
of the ability variable did not chanee significantly the b coefficient of
the echooling variable. Therefore, the evidence backed the affective model.
Regardless of Gintis® interpretation, the results surveyed can be used
to compute alphaa. This is done in Table 3.8 belows. The value of alpha
ranges between 65 and .95 and it is guch nearer to one, in most cases,

than Denison's +6 .

F 4
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Table 3.8
Implied alpha coefficients in ga Studies
author Alpha
' coefficient
Hansen and Weisbrod (unpub}ished) 81
Conlisk (1968) over .90
“ | puncan (1968) I J75-.90
Cutright (1969} 65-.78
Duncan &t.al {1968} .80
"Bajema (1969) . .87
Grillches and Mason (1972} .85-.88
. ;

- Sewell et.al (1969) 93
* Taubman and Walea {1969} ’ .96

Source: Based on Gintis (1971). p.277

- -
Alpha €fluals one mimmareduction in the value .
of the schooling goefficient.

L - .
At thie point. we examine a study which, although has not considered . .

1 is of mome methodological interest.

.the ability variable explicitly
Bowles {1972) reversed the procedure described thus far, namely he first
« inoerted other variables-in the regreesion, like socioeconomic background,

and then education, l.es . -

Y =z a + b {Background}

Y = a' + ' (background) + e§

N
land therefore is not included in the review table 3.9 below. .
. ~
\5" o .
DL

ERIC

Aruitoxt provided by Eic:




. w“ Y 2

o 1

- :

Tne logic of this’procedure is that socioeconomic background or ability

comes before schooling and therefore should be first ipgerted in the

regression. If the inclusieon of U does mot change the original b T

coef icient ip the first equation above, then it can be concluded that . .
\ education is pet important in determining earnings. Ana this was in

fact Bowles' finding. The alpha ceefficient correspondinf to a background

\ a +

ad justment was equal to .6 .

' Becker (1972) critié&sed Bowles in that one ghould study the effect .

of education op ‘Barnings by having 11 variables in the refTession and not

oy introducing them sequentially. Cf course this eriticism also applies

to the Griliches and Cintis exPeriments quorteﬁ earlier as they hawe flrsg
& introduced education in the refFession apnd not education afld ability

! . ot

Cne wonders. however, what would be the resWilt of an exercise where -

simeltaneously.

abrlity is iptrojuced first, and then education.g? Uﬁ{tw%undtely. the literas .
& B .
ture does pot provide such eXPeriment. (Unleas dne accepts Bowles' sociml -

clads variable as a proxy for abilaty). But givéh the fact (7) that igcome

O

[E
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sorrelates betbter with educaticn

than ability, the subsequent

1ntroductio§ of the schoeling variable ﬁky change the regression coefficient

!
on the ability variable.l a

In a related experiment, § Morgenstern (L&73) nhs run first the earnings

function with ‘education and s¢Jiceconomic background in the set of explanatory

varisbles and then revoved the education, veriable.

explanatory power of the mDQﬁ}r(RE) dropped by over 60 Fir cent.

The result was that the

This
" -~

(""\

r - B .
Lfrom Griliches and Mason (197.). ps583 we get the following simple correla. .

tion coeffi¢ients:
ingrement) = .37%. .

¢

-

Corlincome. ability) = .235; Cor{income, achooling
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&
findiné contradicte Bowleu.1 . :
. : : &
’ Toubman and wales (1973) have run earnings functions in the United’

-

?tateo uainé the (NBER_TH sample. ef veée}ana and a battery of 17 ;bilit!
scores. Only mathemaE{;al ability was found to be related to earn;nés.
thua confirming Ashenfelter and MooneY (}953). The alpha coefficiéﬁ?
resuiiing from their work at the higher educatianal‘level ie 65 .
'Hauever. this includes ability and secioceconomic background adjnstments-a
Hauser, Lutterman and Sewell’(lgol), as, reported by Solmon (1973),
analysed the earnings of 1,000 high school seniors in WiscensiR jn 1957 . .

e
who responded to a follow.up in 1964. Sipte all respondents’ fathers

. were farmers in 1957, the earnipgs were already adjusted for socioeconomic
f background!’,/;;:uglpha coetficient strictly for ability wase equal to B1 . G
: It refers to unspecified yéars of schooling. - \\‘\

Conliek (197)) conducted two eXPerimepts using the matched data

technique reported earlier. In the firat experiment he used the resulte

of a longitudinal study op child development. The children were all born in
- - . -

Berkeley, Califernia and their I was recorded from infancy to the age of 18.

'
Thair ter®inal education and occupation was recorded at the age of 30,

However., no earnings ﬁ?re recorded. Conlisk matched the above children -
with the Cepsus tabulations of earnings by occugatiagll In this uay’?s
average observations were generat?d on earning? by schooling and IQ. The

E result of the earnings function fitting.was that the adgition of I9 gid not

lBoules worked with data from a Census‘ﬁ%rvey covering 20,000 males in 1962,
Morgernstern worked with data from the 1968 Urban Problems survey covering
2+700 heads of households in, 15 North®rn U.S. citiess Ip both studies,
socioeconomic background is measured mainly by parents education.

2For a critigue of this study ges La¥ard and Psacharopoules (1%74).

—
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Cy ’\ . . .
* affect the schooling coefficient: In fact; this experiment yielded azn
’ . 4 . .
“alpha equal_to 1.02 whepn the IG measure weferred to the age of 1-5. But

of course this result should b treated with caﬂution in view f;f tht pigh .
—- ‘ standard erro}' of the negative I regression coeffic:ieAt in“the regression.
I.n the second ex'pe‘r::lment. Conlisk matehed earninga and scéhiooling - \
f:a::egoﬁes from the 1950 Census to Army General Classification Test as‘a

measure of ability. Tl?is—procedure generated 117 average observations and

.\

the resulting alpha &gf‘icient was equal to 40 .
k . "The author himself -admits that his procedure is weak, and in view of

‘& the diverse reguly® we do not inelude this study in the review table 3.9 .
“below. i h ’ .

."u‘e end this survey of the literature with a footnote on the work of
. _ A I\ N

, Jencka {1972). Jem:.l‘c{s tgwd Na'inlyf?&a/(rum the U.5. Census and the project

on Equality &f Eduoational Cpportunfty on the earnings é{td other character-
’ istics of white non-farm males in tl'1e United States. The statistical
tec.hnique used is that of ”pat.i: analysie". This is similar to-.regressiun
=Jana'l:.ta:is with ;he difference % ‘the effects of "one va;':ia;h’le onto another

can. be studied in seveéral successive "'path's't. For example, father's ¢

oceupation affects the e¢hild's education, whieh in turn af‘t‘efta the chilid’s

occupation and whieh affects Wkhe child's eventual earnings.. ¢

Jencks' overall conclusion.is that the main déterminant of ea{t}aings
. . o - -
L}

is luck.  In fact. the combined effect of edutation, family background,

- :
. / abidity and occupation explains only 22.2 pet\ee'm\\f income \rar:.atg:: hetween

. indiviuals (ps24§). - X wl,
. .
. A PR . i

Iﬁ {:,n@in has created = great/ontroversy in the United ?tates. °~

But the deficiencies in Jencks' analysi& are numerousi  Firstly, the
. , % -
’ o=y - . o

FRIC + . = & :
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L) .\ Z
egrning? of females are gfclud;d. Secondly, the age distr}bufféi of
jgrﬁings is not considered. Thi{dly. we do POt know if the effects of
education and other variables are statistically sigtzifoqnhﬂiﬁpias model.

_Fourthly. the effects & education on esrnings are found via the individual's

oceupation. But as mentioned earlfer. it is & conceptual mistake to

[

standardise for occupation as the effects of education on earnings are reslised
by oc¢cupationel mobility. Jencks Btates thgp the direot effect of education
on income was found.to be,émall but be does not state what is his crfiterion
of size. ‘Furthermore, Jencks mixes data from different sources in deriving
the fingl paths between vériables, and this must have introduced unknown biases
in the results. (He alsc omits weeks and hours warked).

Another reason why Jencks' results have raised sceptdcid. is that they

@ . N

are in contrast with a host of other atudies in the U.S. using special samPles

and in which the Btatiaticai significance of the results is known. For
1
exanmple, the explanatory ‘power of mo~t of these studies is more than double

thar of Jencks". ?ﬁdel.l é
- §
_ Where do we stand?

Once Jriliches wrote the following on the subject of ability adjustments:

ey

his is a very difficult topic with a large literature and
very little data' {Griliches 1970, p.92). .

This comment iz entirely valid today.  Although the literature has

grgwn still further, the dats on which the analyses reported in this paper
L) T-"" .

are based leave Much to be desired, All studies considered in this paper
-

.

suffer from gne or more of the following defects: .

l?br,detai]ed c}itiquea of Jencks' wark see éhe February 1973 issue of

The Harvard Educational Review: and Psacharopoulos (1574).
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(a) The sample used is not representative of the population as a
whole, - The samples we have eXamined referred mainly to urban
,white pales ir Particular regions of the Unite¢ States,

{b) The sample is usually too small to permit a rigorcus statisticel

-

analysis and congideration ©f interaction effects.
(c} The ability variable has been usually méasured at 2 late age
and therefore has already heen affected by educstion,

The reader should have thé feelin® that no single study rePorted above

-

c;uld claim to Wave sclved the perennial Problem of ability adjustments.
Perhaps & study like the "Douglas chi}dren" in England cguld provide a more
firm ansver to the problem at hand.l But until the results of this study
are avallable,. we will have teo live with the existing evidence,

Bearing ir mind the above qualifications we may attempt a synthesis
ef the regults reviewed thuslfar. ~able 3.9 shows the value of alpha
coefficient from the various stud:es classified by twe dimensions the
educational level it refers tc, and whether it refers to an ability anustment
only, or to ;bility slus other factors, "Other factora" in this gase !
stands mainly for Bocioeconomie background.

L .
Let us now consider some Summary statistics resulting from this summary

t9ble. The overalY averape value @fvalpha is equal to 77 . In gther words,
regardless of the level of educatioh or the ability - plus other factors

distinction, education ig responsible for over three-quarters of cbserved
L3
earnings differentials. . This is a considerably higher value than Denison's

“three-fifths" { @ = ,60) used almost universally thus far,

"
-

%This is a longitudinal follow.up study of 3,000 boys and girls bern in 1?“6.
Test scores have been record® since the age of 5, as well as their earnings
now that the¥ are in the X I market., For s description of this study

see Douglas {1564) and Dougl@s, Ross and Simpson (1968),

r
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When we concpentrate on the ability adjustmen?only, then the wvalue
of 'alpha rises to +86 « Therefore, a strict ability adjustment yould reduce
obgerved earnings difre're,:}tials by 1% per cent, This might not be judged
as a terribly important ;djhstment. ;.n apite of what is intuit':ively fhought.

Overall value of alpha

Correction for: - ability only : o = 86

- ability plus other factors a = 77
Let ug now consli.d'er the overasll valus of slphas by educationsl level
1Y
based of course on those studies that have been explicit on the level of

education.the adjustment refers to. Table 3»10 shows the valus of alpha

for ability only, and for ability plus other factors, by level of education,

¥ -

/
f
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)
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Table 3.9

Proportion of eernings differentials due to education relative Lo ability

and other factors (U.5.A.)
T

Source

O
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ERIC

Leval of schocling Ad justment referepce o
L3
Higher education Ability's other Ny Denison (‘TM
i
Primary Ability « other | 88 | Denison {1974)%
$econdary " " .88
B.A. " " .88
. One year graduate
study n n A8
Higher Ability .80° | Becker (196u)
Higher Abilit¥ + other .65°
Higher Ability + other Jud
Higher Ability + other .81¢
Secondary " " 0526‘
Secondary ' " " 738
. w o
Sacopdary ’ Abilit}r@ other 40 Morgan and £
B.A. tr " .88 Daviq (1963)
Graduate study " " 1.00
Two years post Carrell and
gec. technical Ability + other 73 Thonen (1967)
Graduate study Ability « 90 Aghenfelter and
Kooney (1968)
= 1=
Higher Ability * other 7S Weigbrod and
Karpoff (1968)
Years of schooling Ability 49 Hansen, Weisbrod| "~
and Scanlon
{1970)
Secondary Ability « other 86 Rogers' {1969)
Higher * Y .73
}
., Years of schooling Ability - Griliches (1970)
Continued
¥
. Y | ol
oY
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o
. Table 3.9 = Continued
Le&gi of schooling Ad justment reference o Source
Years of schoolidk‘ . Ability + other 48 Griliches and
gfter mil.eerv. ¢ Mason (1972)
Higher education Ability Gl Hause (1971)
Primary ¥ Ability L o0 Hauge (1972)
Higher " .978
Buh. . " 87"
draduate é%dy " 898 \
I
Years of schooling Mostly sbility omly .85 | Gintis ap1) ¥ |-
1
Higher " Ability '+ other, W65 Teubman and
/ 1 wales (1973)
Years of schooling Rbily?;hmw*“mwkﬁ ' g1 Hauser et.al.
ro s (1971) :
B P

Sources
Notes:

fa

-]
he

-

O
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text,

Based on Table 3.1 above.
Using the Bell data or the Wolfle and Smith data
and class rank as a proxy for ability.
Using the Welfle and Smith data.
Using the ﬁorgan‘and David results: averages for
ages 18.34 and 35-74, *
Pased on Gorseline; noet corrected for under=-
reporting of earnings. )

Refers to the ages 35-4b, - ’

Using the NBER-TH sample. ;

ey

Using the dogers sample.

Cverall average of the alphas implied in Gintis.
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Table 3.10

ProPortion of earninfs differentials due to education: by level
. of edycation

Educational level Alpha coefficient
Ability only ~ Apility + other

fer

. Primary : 1.00 «9h
Secondary N.A. . .68
Higher ,97a° .79

Graduate study .85 W82

Source: - Based on Table 3.9
- + Notest The "ability“only" column is from Hause {1972).
a. Using the NBER.TH gample

Unfortunatelys the results are 80 mixed as to preclude any inference
on whether the albha rises or falls by the level of schoolings Hauge's
work seems to indicate that the alpha is falliing by educatin$al level when(
only the ability factsr is controlled for. But no one could generalise
this .statement as it is based on a single case study. Un the other hand,
the' value o} alpha in general is 80 high that the question of whgther it

falls or riges by educational level might be considered g trivial.
LY
By wa¥ of summary, and subject to the qualifications mentioned earlier

tur review Supports two Prépos:tiona: Firstly, the greatest part of cheerved

earnings differentials by educatidnal Tevel is due to eduéation. When 2ll

available studies are taken inpb account: this part is greater than it was
T’

thought befor;. Secondly, ue)cannot be conclusive on whether the value of

.alpha rises or falls by educational level. Hdence, at tHis aBnostic stages
P
one may ¢ontinue to use a‘'single value of alpha for 81l educational levels.

and of course this value wculd have to be well above.the €0 ver cent used

u "

almost universally thus far.

O
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S OF o] QUALITY

In the previous chapter we’emined. evidence on the importance of student
ability pelative to Years of schooling, in detemmining earnings. The result

of our review was that, in spite of intuitive ¢laims, differential ability i=

% . not an 1mP0rta.tI1t factor in determining earnings diffemntiéls bgtmen'gra.duates
of various achool levels.

. In thie chapter we tum to examine the relat&ve imPortance of anotiaer.
poasible deteminant of eamings: school quality. The following section
explains the rationale behind thie issue in tems of alternative policy
i.mplioa.tir:ms. Then we teke a ¢loser leook at the quality d:i..l-ner;sinn of educat:ioe',
both from the Point of view of measurement and the theoretical 'ri;asona why 11
might a.ft;eet esarning®. The review of the existing evidence on the relationshib
betwWoen esarnings and achool qmality forme the bulk of the chapter. The evidence
is preceded by a fow methodological PCints concerning the e'amings—education-
quality relationshiP. fThe last section attebpis to draw conclusions from the
empirical review.

We will ¢laesify the rationale for studying tl'lua earninge-quelity relation-
- ‘I . "

shiP under four headinga:

a. for efficiency
o

b. for equity . ] : &",";" o

ce for the allocation of etudents 'among existing schools } (Q.‘ . /

d.  for the allocatioh of new achoole ‘among Tegions. i ‘

Efficjenex. The imediate\ rat_ionale for atudying the earnings—echool
quality ‘relationship is for choosing between the ex-tensi:e and Ithe intenaive
wargin of investment in achooling. There are two waye in nhicl}‘ thle alijfl.‘f .
of the labour force (as measured by labour earmings} can be imp V:f sither

. /
by inoreasing the level of schooling of the population {extensive fin) or
¥

]
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s ' e
T uy improving,t?)e quality of schoels {inteneive margin). Both activities
ag‘e aos't\lyq The Problem 18 hBw to choose|betwsan the two, or i:n ut‘mt
p.r'opo:{tious to ude them both? o ) ) .
Consider the following earnir;sﬁ funct Yont "
' Y=‘a+b5+cQ+d.A (1)
whers Y is the individual’s earnings, ;;',..4,;,
P S 4« the quantity of schotling he has received, O

(ovg the total number of years he gttended achool),
Q@ is a measurs of the quality of scheoling,
{esge the amount his community epemds on education), fand
A 1is a measure of his ability, {e.g his IQ lavel),
. The b coefficient in this\ function ghows the strict effact of yeare of
¥ school ing on. earnings, controlling for the effect of other factore llke school
quality (Q) and ability (1), Similarly, the ¢ coefficiant shows the strict
affect of quality on eamings. v ’ ’
By measuring the S and § variables -in aPProPriate units, or Yy tranaforming
themnto refer to alcomon base, comparieons cen\be made between the b and
¢ coefﬁcisr;tsl This comParlson can be very useful in fomula.ti‘ng.educatimal
policy. For examPle, if b> ¢ the quality of the labour force should be
increased by increasing the lovel of educational attainment of the poPWlation.
If, howayer, ¢> b the guality of the labour force should be {nereased by
providing better schools and pot by increasing the mumber of years of schooling.
‘One posaible ‘l‘;ranafomation of the b and ¢ coefficients iB to relate then
to the cost of incresaing 5 or improving Q. This would ﬁel? rateg of return teo
7 quangity (rs) veigua quality (rQ) of acl}oolingo - Although there have been plenty

of r. estimates in the literature, evidence on r, is scanty. Whatever evidence

5 Q
exiets on ths retums to quality of scheoling is reviewed later in this paper,

v

o
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Equity. Another uss of eq'ua.tiﬁ (.}l) abgv‘e ia for} 'rng the factors
angsociated with income distribmti &Wedge of thé ¢ ouress, of income
dfistrilmticm can be used for pol'tczr t%n{nl{atieq touan:la equality. For example,
' by taking variances of both sidas of requat—ion—(jr we can express income
inequality (mea.m:red by Yar Y) as a hmction ,j?ha vmfne (afid Govariance)

+
Q‘-’.a—

of yoars of uchoof"ng. quality, apd so on.

Var Y a f(Var 5\ Ver &, ;",r _:"SQ.

Al

(2)

An incons diptribution policy oould then f/adk *the vari,a’ﬂle w as yaTiance

’

io mootly acoocinted with tha, v_gri'ancﬁ of eaz-nj_n&g‘ R "',

[N
[}

3 veroun § ap policy instrumsnta. L(r*;,'nah.; qpe‘n a paﬂmthesis at this Ppoint
and oxamine the mlatlcmahip betwoen tﬁ;e'!q;&ntﬁy ah& qualify df schoolink as
polioy instrumento. Cl‘mﬁidsr two attr‘llmtes nr‘amr palicy 1nstr'umant= a. its
effectiveneso relative to ather instTumenta, and b. its lend.irlg to manipulation
by the poliqy maker. . T . .
Cmpariaonsl‘betwaen the b and: ¢ coefficients in the eammings function
pressnted earlier refer to the first-attritute, above. From this compaTisen

we may conclude, say, that 5 is more effective than Q? Yet when we come t(;

- ¥ -
enfiree a policy of i.ncreasing's we may find that ths\variability of thia

-iﬁa@rﬁuant in }mitad. Whereas @ could be easily used as an inatrument (e.g..

Wt R i . - - . -

by incressing ‘Public-expenditure’on Bcht;ol;a), a policy-of increasing 5 might
be nﬁw,h nwre‘ diffic\ll‘t to mplennen} (other: than at the minimum schooling
legisIation’ level). ) ’

Thia point can be made more eXxplicit by cansidering twhe main.ﬁetaminanta.
¢f qgmings as possible policy instruments. 4® shown in Table 4.1 bolow, “the
ity of schooling is the mest convenient public policy variable in termws
of imdlementation. Therefore, regardless of the relative size of ite
effactiv‘ egB, the Q inatrument ie important in educatior;al planning because

of it8 ease uf implementation.

- }J




Table 4.1 ’ U
Polio 1 ca of the determinante of earn

Jubject to alteration
Earnings deteminant . _ ]?uhlic polioy? b:T

-

Age ) No
Race .N° ]
Sex . ' ‘ND .- . s \

Socio-economic backgrownd . . | . ¥o (in present generation) / ot

- 3

Ability (genaetic) T Heo
I Quantity of schooling () Yas' (for low 14val ) ) ‘ - w
» - \

ALl Eg&‘g of gtudents. - The e!‘!‘iciancy igsue discuseed earlier rred to the

\gllocation of funde hetween 3 and Q- .Tha aolution te thie problem wo lva

Q‘nalityiof schooling {Q) N por

creased capacity of some kind (e:l.ther at the erteﬁsive or intensive margin).
How lat us tum +to a;nother, short tem, efficiency preblem: The “allocation
of" Btud'ents by ability to axisting echools of differing quality. Depending v
on.:mether the quality of schooling i;.‘a complement of substitute’to ability ,

in determining earnings, one might foliow a differer:)t policy of allocation

of stwlents among schools. For example, if more able studenta benefit more frem

better quality schools {isee if Q and A are complemente) one might advocate a .
" policy of encouraging good students to enrcl in schools of high qual;ty. Or, M
perhaps, should one advocate bussing of low A studenta to h.igh Q schools?

The extent of complementarity of substitutability between Q and A can be
studied by introducing inter;ction Jtems in the earnings ﬁmctio-n, namalys
Y =,a+ b3+ c"Q-i-dA-&gQA.

If e> ?, then @ and A are vomplements in detemmining eamings. ’Altemative?ly,
the sangg .iaau.e can bel. analysed by running an earnings &mctiOn of the type:

+

Yo a+. b+ e
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within ability groupsa If ¢ classified by ability rises, then’ A and 2 .

he
» 1]

aPe comPlements., . .

Altlocation gf new gchools. Jnereas .the last issue referred to the

-

-

@

I
4

&

o

Vo

: .
the effect of  on Y,

;)'{ the graduates of better scacoldy

& -
efficiency in, allocating studentz amgn isting scnools, this issue refers

t0 whether one shonld build hlgh or,low quality {read, cost} schools, ahd ¥ }

&y . .
whers to locate them? More Precisely, .should one tuild high quality achools ¢
. *
irn urban areas or in x;u.ra.l areas? Io it discriminktiod that depgesaes the
earmings’ of blacks or a low schooling guality? should one, thersfore, build
. . -

high quality schools in the South of the United 3tates?
The theory i . ' "

Tie ad toc masor{ for i'h;:luding a quality variable in an eamings function

is that Labour is not homogengtua. Contr;:\lling for § one can therefere study
[
Altemnatively, ore can find' the effect of { on¥Y,

Let us list
i

contrelling for 3¢ Bui why should there by an effect of « on Y?
* ]

9

irree q.‘neories that have been put forwarl in this Tespect.

! ' .
In t'ne first place we have the margingl orpductivity theory.

quality means better :|.nstruct:|.on and transnission of extra skills;

Better ,
"ualitv

improvement is an investment, th
.

.

retums to whicH appear ah higher eamings
A

Once ewpenditures on quality improvements

arevra'ccepteé as an inwestment, one can. talx.about the social rote of retum

i
1

.

-

to hoolmg q'u‘..hty. . Bl AR %
::erf the g er'i\;‘i)g b potl'es:., which is in shar:: Lontrast, to
s
the nargina p;’oduct:l.vg.ty theory. The soreening *h; 'Dotheg:l.s Bays that graduates

a

of better schocls eam more simply beqause employers.:"prefer"’ taem for high
. L

*

paying Jjobs, relative to graduates of poor q-ualit‘y' schools#® 3chool quality

Therefore, the extra earqings

acts as a screening.device at the Hiring peint.
R -~ ! -

of graduates of better schmels do not neceésarﬂy reoresent increased ;nargﬂnal_.

productivitys If this theory is correct, ané can no lohger talk about the snci‘.ai"

-, -

v . : , .

-~
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retuma to quality improvements: petter Muality schools carry ‘a private

n ]

{tranafer) va}ue, Mit no social ‘fa}.ue.

The third theo¥¥y could be smn;zlariued as “guality is n:&hina more than
gbility"s It is a fact that' thejhi.gh é[uali.ty schools are also .\rery salectifrn
Therefore, what appPears as & retum to high quality might simPly be a retum

" t‘o ‘abili‘t‘vq If this view is. adoPted, however, the quality issue i® reduced
to the ability issue diacu-ssed in cgapter 3y above,
\ ' One could carry this argument a little further and claim 3t what

appesTs as & return 0 quality is', in fact, a retum to the student?s

3\

socio—economic background, moti;rati.on and the like.. The real challenge_,

therufore, is to deviee tests for isolating the effect of quality. In the

context of our methodology i't would mean introducing simultanecusly into-
] . =y
thg eamings function measures of school miality, student 5ﬁi.li.*ty, social

¢lass and the like. N

In the above we r'ha\gre been talking looBely about “guality™ without tryin

-

_1 School quality. - ' .

Let us distinguish three majer groups of qual?.t:,r variableas

N

a. by school eXpenditure -
® b. by a non-oxPenditure aseessment of schools . -
. . -
c. by student quality. . . ', . "

" The variabls Par excellence for measuring Achool quality has been the
. B &

averied por Pupil expenditure. (Hirech and

moere cogaonly, t¢ tHe whole State where thﬁ gchool is located (if %he

‘individuals providing ihe cbservations wWefe sducated in differsnt States).

+
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Although convenient, this variable has several major shorlL.c_oming's.

Pirstl¥, there is enomous school expenditure variation within States.

Secondly, it is not clear whether the achool exPenditure refeTs to

instructional coats only, or includes library and research cog 3.1. Thirdly,

a high expenditure does Aot necessarily mean beltlter qualitys. ‘Lat is, the

efficiency, /w:l.'th which the achool budget is used is ot made exLlic:l.t.

Finally,’ private expenditure on schools is not cabPtured, b:, ata{e schopl finance

- . . # :
It ia for the above reasons that some Tedearchers have resorted to cost-

i c}epend.ent menaures of sehool qt‘xa,lity. The include:

a. the teacher-pupil ra,tlo {Welch 1965)

b. the clase Size {Carroll and Ihnen 196?)

=18 the Bihdo1's reputation, 1like baing'in the "top ten"

/ in the U.3. (Johnsen and Staff‘ord, 1974) or Oxbridge,

) in Zngland (Hetcalf 1974). _

Lastly, some researchers have used a measure of the student ability as

a proXy for the institution®s quality (Purt 19¢3, solnon 1973, Reed and
Miller 197C). However,.ii should be noted that the ability variable is en

average for the whole gtudent body of -a particular school ard does not vary
§
- opwver particular ipndividuale (aB in the previous chabter). Dvidently, the

right Drocedure would be to introduce both a non-ability ,n0 an ability

} variable in the regression in order to discriminate between the effects of Q

and As

- There have been twp poPular quality indices used by some researchers.
Ll

a (e.ge Link 1973, solmen 1973, Wales 1971). These are the Astin index and the

Goumman index.
4 ’ .

TAlthough Welch {1966) and Jolmon (1973) have dealt explicitly with
teachers! salaries.

O
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Astin (1965) used factor analysis to summarise a host of student and
institution characteristics into a selectivity index and an intellectualism
index. Jelectivity refers not only to ti’ae-Percentage of entrants relative
to aPPlicants, but also takss in.to account the ingtitution’s operating budget,
research funds, scholarshiP f‘u.;ads and library gize. The intellectualism
index reflects mainly tha studente’ high schaol gradas. Tt should be noted
that the correlation ceefficlant between selectivity and intellectualiem is
nearly .8. - }:'

The GQourman {1967) index i3 uged to rate the academic quality of undar—
graduate colleges baged on fellowship granting foupdations and industrial

oPinion, afaff publications, ecurriculum end student services. In short,

Gourman's index is based on a consansus of reliable academic and i.nd.];;st:"ial

opinion about the inetitution's excellenca.
A review of the evidence . n
Ideally, what we would like to deduce from the following reviet islthe
impor{ance of the quality wvariable in exPlaining the wvariance of eammings
{for people; with the same amount of Schooling and similar further characteristicste
In ord.e‘r to arrive at thia evidence, one should have either the Partial coefficient
of determination between earnings and q‘u.ality' controlling for other variables,
or the so-called "beta" coefficient, {eee chapter 3, a.bove). '
Unfortunately, these statistics cannot &lways be derived From pru'bliahe{."
results. Different authors were interested in testing different hyhotheses
a:nd., of course, they publish what they consider relesvant. Therefore, in our
NView we will have to resort to saInd. ‘best statistics, like the increase of
the vaﬁanca explained by addimg the quality \rariabla or the monetary affer_ht
of one of schooling relative 1o one unit of guality. Obviously, problems

of meas et units arise, but we have improvised in each case ®o as to -

arrive at some meaningful comParieons.
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Hunt {1961} is pernaps the first study that attempted to"intmduce
a school! quality variavle in an earnings function. In a.nalérsing the incomes
of 2,525 college graduates a8 reported'to a _T_im_em‘a.gazine survey in 1947,
Hunt tried ?uo altemative measures of quality among hiz explanatory
variables:

- I - \
Q1 = -college prestige as measured by the average .-
i ability of the student body;
. 'T‘.? = college expenditure per pupil.
The coefficient on Q1 proved rot significantly diff‘ere\n‘t from zero in -
) the regression. Per pupil eXpenditurs, however,.was found to have a
,8ignificant eff‘e'ct on earnings. The totel variance of eamings explaine;
w‘i‘th :I:;‘i:nclusion of the & variable was 22 per cent.

Hunt summo%ised the effact of 3 on lifetime earnings by estimating
rates of return to expenditures ol;l improving schooling gquality (r:). This
was found equal to t2 per cent and is higher than‘the returms "

1o ¥ears ofs schooling (rd) at the college level {equal to about
9 per cent in the Usd. ). ihern student ability was imtroduced in the
regresaion, hov;ever, the returna to college cru«ility were apProximetely

kalved. The following table Presents the returns to college quality

classified by student ability. . -
v @

_‘\I
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Table 4.7
Retume to College Quality by Student Ability

Ability lavel®* rQb‘ {per cent)

50 3.6

7% C.z y v
100 .0
. 125 5.6

150 T 6

; 3ource: Hunt (1963), p.350,
a. This refers to Hunt's own
ability index ahd not to 1.Q. I
a be For the businees field only.
Thie tqbl'e gives us the firat hint that ability and quality cobplement
each other.‘ Tha returns to Q are double .for the more able. atud:nta relative

to the lese able omnes,

The limitations of Hunits etudy, however, are that it@ed'a rather small
sampPle, income ingtead of eamings, and dealt only with graduatas, But it

gave the first clue as to the complementarity between Q and A, aomething not®
L]

sven discuased by Hunt in the interpretatlion of his resulte.
Hirsch and 3egelhorst (196%) analysed the incomes of 2}3‘?31‘36}15.“'1&
. ) .
leas thad college education. Jhe 1ndepend§nt va:rifcbbets in the‘regression
e B L eIy P ,
includel years of schooling, sex, occupation, agd; family background and
school‘qualit?. Quality was measured by per pupil expendituree. Thie i&
one of the Lew stalies [rom which we can thfer the relative importance of each
independent variable in explaining inceme variance. The ranking of Ba_lected

. R 1

variasbles appears in Table 4.3.

O
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Table 4.3
Relative importance of selecied woriatles @
&
I i -
Independant axp&azned incone
Variable variance (percentage)}
Years of schooling ’ ' 7.8
Sex’ 7.8
”~ -
Occupatien 5.8
Age 3.4
Guality of schooling Yot
Pamily background 1.2

T —

Sourcet Hi‘rac'n and. degelhorsi (1965), p.39€,

The total explained variance by all independent variables in this
study is 40 per cent. ‘Education is the"aingle major contritutor {7.8 pér
cent), followed by sex, occupa-t;.on and age. The Quality of schoolihg
explains about half of the variance eXPlained Ty the year? of schocling
(3.4 por cent}. When the earnings function was fitted semra;ely for
males, years gf schooling eXPlained 11.% per cen-t of the variance of incame.

The results of this study should be treated with caution. Firstly,
income was used instead of earnings. decondly, the sa.mpie gize is ert::emel,y
amzll (K = 238} for the results to be genmeralised. Moreover, occuPation
wak includad in the set of efqlanato;y variables. As noted in the PreVigjia
chapter, one should not control for occupation in an earnings }unction. For
it is through occcupational mobility that the returns to quantity and gquality

of schooling could be rTealised. To put it in another way, the effects of

Q on Y in 4his stud)y* have been biased downward by controlling for occupation.

A
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Welch (1966) investigated the relationship petween the 1959 incomes

'
of reral males and twe indices of schosl quality: *

= the' teacher-pupil ratio.
The ohbeervationg refer to averages for 45. gtatee.
delch's analysis is very aggre€ative and difficwlt to interpret.
a What apPears relevant for our review is that tea.c.her salarias had a
positive sffect on the quality of schooling whereas a high teachen-pupill

ratio had 8 negative effect on @,

Carrell ang Thnen (1967) atudied a sample of 45 gradustes of post-secondary
technical schoolshand 42 graduates of secondary schools as the control g‘i‘oup.
Independent variables inc?uded abillity (see chapter 3, above)}, family
background, weeks worked, locality and school rquality. The quality
variable was measured by the clasvs size.

The coefficient of the Q variable in the regression was negative and
statistically significant. Each additional pupil in the class had the

L Bffect of reducing the monthly eamings of the rest by 8 centa. fThe
overzll explained variance of earninga in this work is 55 per cent £ Put this
result should be qualified by the emald Sample asize and the restricted range
of educationsl levels considered. B

Morgan and 3irageldin {1968) were airactly concerned with the effect of
sc:hoo}.ing quality on earnin&®. Por this purpose they studied ithe eamings
of 1,525 heads of households who were not self amployed OT farmers. e

« ExPlanatory vaTriablea inclu;ied age, Bex, race, yeam of schooling, locality
and echool q\laliiiy- The 1a8t variable was measured by _the average Per

pubil state expenditure on education.

f :
L
P {0
O ‘ .
geie

a4 H
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¥organ and Jirageldin followed 2 slightly different methodology
‘
than the ones rePorted thus far. As a fimit step the’ remove the variance
of earning® due to mex, _'age, race and years of schooling. Then they

regress the resilual earnings on the qua;li.t:; of schooling. The result j V/

“

was as followe for the Primary and secondary leveli

N L:.m

) Residual ;
" hourly

sarnings?
In qther'words. tne qualily of education explaine T per cent of the earnings

]

variance of those of tne eame age: gex, race and years of schooling. Ti’lis
fifMre 18 about f.touble the ore reportdd aarl;.er by Hirsch and 3egelhorst.
‘ organ and %rageldin used adifferentf measure of quality for the
college level. Thisz is a aelectiﬁ_.t:; i.ndex de;eloped {Jy Caez znd Bimmboun
{(19€4). This Q measure Teflecte the percentage entrants relative to
apPlicants and the average ability of the student body. The following

table shows gross and residual earnings by collége quality. {The residual

e

= earnings r; obﬁned W%ub‘tractir:g expected earnings standardised for
- sexX, race, etc. frdm wtual sarnings). ®
Table 4.4 ,
. Carning® by Cpllese Guality

’
f oy : ‘o -\
O . i

ERIC
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College quality

Cross earnings

Residual earnings

Most selective £15,200 £3,264
Jelactive Q4450 104 ,
Non-selective 2,400 =145

Jource: Norganr and Jirageldin

méf_ﬁ)




A8 ghown in this table the effect of college quality op earninge is

reduced when eamings are standardised forfother Factors like sex 2nd race.
forgan and 3irageldin also estimate the ra;.e of return to experfiture

3 on improving schooling quality. This wa:s fourd equal to 15 per ¢ and ip

slightly higher than the one reported earlier by Hurt before gtanflardisation

for individual student abilitys. Of course, Morgon and Girageldin .ﬁq not

standardise for studegt ability when considering the quality variable.
deisbrod and Karpoff'e (1968) etudy is based on 7,000 emPloyees of the

American Telephone and TelegraPh ComPahy. All individuals a2re males with

college deglrees. HonthlY earnings were analysed in conjunctien with abllity
(measurad by college class rank), years of service with the company and
college quality. Quality was assessed by the Company*s Personnel Officer,
and colleges were classi.fied into four groups: best, zbove average, average
and below average. Weisbrod and K_arporf uged both"the tatmlation method
and eamings funchion analysis in etudying the effect of Q on Y.

When earmnings were standardised for age, the follewing croes tabulation

rosulted:

Table 4.5

Earnings of college araduates by cellese quality and student
ability®® (Selected oelle)

Jtudent College quality {q} .
. ability (&) .
T Best Average Below average
Top®* 119 1o 103
) tiddle _ 104 94 94
. Lowest®” 97 2 o0
]

Source: Welsbrod and Karpoff {1968), p.493.
a« RHRefers to top 10 DPer cent of the ab#lity distribution
b. Refers to the loweat ¥ . .

ce 100 = overall sample mean.

LRIC -




3lnce we wil) meet eimilar cmﬂa-tl?u.\ationa later in this Paper,some

- eTPlanation ard caution on hv{d‘,to ir#terpret them is in order at tfis

. atoge. me way of readipg the tab
vert‘ical differences between figu
Q

119 103

1 90

is by concentrating on horizontal or
.
located in the comess:

Blorizontal & = 1€

Hordzontal & = 7

T, FOP axampla, the eamings gap by Q N’ldEns as wWe move from low A students
to top “students (7 compared to 16). This might :be interpreted as
avidence c'f‘‘u::cn'n‘p1t|111(’.73'B-|El-!'f!t_5!r between gtudent ability and college quality., In

other words, more able Btudar;‘l\:\s_i“b‘ene.fj.t more .from high quality colleges.

But this comer figure comparison should ;e\q\;.alc;.fied immediately as
depending upon the d.xstnbution of the vanables. Thig comparison would
only be valid if the toP category and the bottom category referred to the
pame percentile. Clearly this i pot -tt!a case For the A variable (top 10
per cent cornpaf'sd to lowest %), and the pame applies to the arbi.-trary
diatj:nction betwean "best” and "below average” Q. )

Another way of reading a table of this kind i5 to concentrate the

middle, off=diagonal,figurea:

&

103
. A 104 94 Horizontal & = 10
o E Vertical & = 12

Jince these Tigures refer to the centre of the respective distributions, the
hordzonta) difference rePresents the effect of quality holding ability

constant {= 10 in our case) while the vertical difference {=12) rePresents

.

» the effect of abilit¥ holding quality cohstant..
5 . -
/~
4 _ 749 .
’ A .
) O o '

-
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The comParison of these differences might be interpreted as the
effect of ability being etronger than the effect of quality. However,
this result ehould be further qualified by the ¥act that these figures
aTe derived from a cross‘-tahulation and therefore one is unable to judge
their ptatistical significance.” "

In angther analysis e'aminés functions were fitted within @ and A
groups in order to aseass the ‘effact of Q@ on Y controlling for A amd
vice yersa. (It should be Aoted that the level of schooling ie alreald_v
controlled for &8 411 individuals are college graduates). The eamings
fzmctiortwa_a of the following form:

Y = a;.f b {Years of experiencel.
The b value in § is thtulated below by A and Q.
Table 4,5

Yalue of one extra Year of experience by college quality and

I
+ bilit

Student College quality (Q)
ability (a)
Best Average Below average
Top 199 182 167
" £
Middle 187 151 162
Lowast 146 151 156

Source: Heisbrod and Karporf {1968), p.496.
This tabulation confiﬁs, in gome eense, the Previous one. Years of service
become increasingly vwaluable for the more able graduates of good schools.
Concentrating on the cross_figures {as explained above) the effect of -
ability { & = 31) appears to be higher than the effect of quality { & = 25).
Alterpatively, controlling for ability {i.e. reading the middle ToW) one

can isclate the effect of college quality.

T - 8y
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Finally, '-ig‘isbr‘od and Karﬂoi‘faes‘timte that the difference between
the best and worst quality college méanc S‘la’!,?OO over the lifetime earnings
[ of an individual of average ability {p.497, Table ’,a).. For a top ability
student the corresPonding difference would have been £21,500 ond for.a
low ability student £10,700. Once again, collegc quality maiters mor:e to
thle nore able student. *
Rogers? {19£9) main concern was ine effect of ability on earnings {see
chapter 3, above). Howewer, in analysing the eamnings of 364 males he
inecludod a school exbenditure varicbles ,-‘:lthough t}lis variable y-e included
in tne regression 28 an zltemative proxy for ability,-it is in fict what
others have ugedi as a proxy for School tualitr. Jhatever interpreiation one
pives 1o the school expendiiure vnﬁa‘ule it proved statistically insignificari.

(In fact it correlated nepotively with eamings; R = —a19)e

Jariere and Tiechlirg (177C) used data from = sPacial surver v ihe
¢
2urean of Jocial Secience Rescaren wd 1770 Census d.ata? to studr the N

. -

relationutip between earnings, obilits and collepe qunalitrys The tnbulation

hethod was usel taroughout this studyr. 5!@
The ability varinble was mcasured by 4w student's verbal sar! ore.

This defined five 'ability clasaes gm:- Wy AL = 200945, At = 7002,
Ad = 25-TC and 25¢ 25). Collepe sunlity was measured b e institutionts

instruciion cost per phpil. In this uar three qualitl satepories wera

+

defined (Q1> 41200, 42 = 1000 « 1729, anl U3<€100C). -

Janiere and leciling oresent tieir reswlts ir tems of discounted
axtr: lifetine earmings of collerc graduates over hifh school graduates.

{Ir the following cross~tobulation carmings Pove been rownded to the
~

nearest £1000).

1..:c'nal.:3tic Aptitude Test, administered by the College Untrance Examination
r"‘ Board of ew York. s
¥

ERIC '
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Table, 4.7

L

Lifetine camings differential hetwa:an collere and hipgh scheol

graduates by dolleme fuality and student ability {in F} °

/

Ability

Quality

Tap

& Middle

Bottom

Pop

L I

Middle

Botton

b 0

¢5,000
€6, 000
51,000
54,000

53,000
50,000
31,000
14,000.
30,000

* 38,000

36,000
, 22,000
14,000

Jourcé: Daniere and Hechling {197Q); p.56.
Concentrating:at the niddle-A, middle-d figures we gee that the °
effoct of quality (&Y - $27,000) 1; greater than the effect of ability
(&Y =’,‘823,.000)-. This i8 in contrast t'u the result obtained earlier by
Weisbrod and Karpoff (1968). I.fcrmoVe‘r, through similar‘cmss;tébulations
DaJ-'xiere andli-iechling confimmed the comple.menl‘ha.rity between student ability and
college quality. "I:aking into account thé/;oat of quality improvements the

P autﬁors reach the conclusion that additional tollege places should go-ip

Drefer"ence to students of higher a.:ni.li.ty; it these vlaces showld be cm;,ted
in low cost institutions.

Tﬁer‘e are several limitations in the above analysis: Ho eamings !
function was used and, therefore, one cammot establish the statistical
signi.fi.ca.nlce of the results. HNo co‘ntml is allowed for variables other
than A and Q. The Yerbal 3AT score was used as a Proxy for sbility whereas
other studies have shown that only the mathemgatical score relates to

earmings {Astenfelter and Moonoy 1968, Taubman and Wales 1973). Lastly,

L]

o ’
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the. instruction cost ‘on’.ly was taken as a proxy for college quality time
neglecting lil::rary and™ research £XDe diturea.
gies iﬁg —~ ?7'51

Reed and Miller (1970) used data from a special survey of the Bureau

of the Census conducted in 1967.

The study group consisted of 2,559 males

with colle

degrees.—Th4 data referred to average weekly eamnga, age,

“Face, fa her|s occupation, region, field of study and college qua.lity.

Quality

of freshmen in a given

easured

e average (verbal and mathematical) aptztude

college.

In other worde, an average md.ex of the

P
o
L.
t
v,
L
P

RIC

ability of the student body was used as & proxy for college guality.
st

As a firet step, ueekly ings were sépara.tely mgressed against

ea.ch independen‘t variable. A5 ahmm}n the following ta'.ble,r:ollegs qga.‘lity

was the next aingle important determinant of earnings for the B.A. level.
But for b:l.gher degrees-it is the field of specialisation that co .

ﬁrst (7.2 per cent of eamings variance explained), while qality comes

in thin:l place with 448 per cent of the variance explained.

’ * Table 4.8
* Parceht expl d ance of earni Bingle
] . .o ° 4
S independent variables : . ) .
- 1 ~ . . \
. [ . L] -
i . Educationsl lewel
-, Charqp_ teristic Boke Boher - ! .
+ 3 : - . .
- o SR = &
Age , . Te9 1.9 ’ o

College ‘guality 42 4.8

*| Field of specialisation [ 4.0 742
¢! Colour . ) <8 1e2 \
v T ) -
- Father’s occupation - o 7 .7
Soui!:e: Reed and Miller (1970), p.180s
.
t - 0
: ) » ' .
- ] ?
. . -4
™ . e
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- In another part of the Janalysis the effect of college quality on »

annual eaminge has been sl follows (controlling for age, field ofa.

« specialisation ‘s,_nd colour). BuAs Buhes - ]
. /\/ Gain in attending best school .
. relative to worst school. da,400 6,100 v
/ .

Therefore, ihe effep-t ~of quality appear to be strt;nger at thes higher
educational le:\:el. . ' )

The mein limitation jof this study is that A was used as a proxy for Q)
tristead of inetuding both 4 and § in the regression. Therefore, the effects
of fquality repbrted in this study are hiaged upwarde. And although the

dependent variable is treated throughout this study as "earnings”, it includes
.. h
incame from the operat of & farm or businesa, ,j‘_

.ft;hnaon. and Staff (19?3) studied 1 +019 white, fion—farm male hou.sahold ) .

———— |

heads in r.m:ler to arrive at soc:.al retu.ms to quality as opposed to quantity
of schooling. Eaminr were related to years of reducat:i.on. years of,
. . ¥ ¥

experience, region and school 'qu.a-lity. Quality was measured by the per

papil Ftatd expenditure on education.
When the earnings E‘u.nc't:.on was fitted cexeluding the & variable, the
coefficient on the y#a.t‘s of schooling was as followa!
Lc‘g Y = consts + JO775S ’

. Inclusion of the q'u.al:."cy varieble did not "steal"™ much of the effect of
the years of schooling, ddee

ﬂog Y = conste + .016(".)“3 + 2 Log Q. !

oWhat th:.s result means is that if we are mtereated in thefif;cts of yedrs .

of schogling on ea.L‘ninga, the iission of the § variable would not bias

~ upwWard fhe caeffio:.ent an Se,

a

. ot
cqefficient of the quality variable can be
: et ) et

. r

' t

- : S ;
. | .
4 ! .
1Namefl.:,r,, an a'bilﬁy measure re'fen‘ing to each ind.i.v:.‘d.uaq. student rather than
+ ¥ average A for the whole studeht body. .

ERIC -~ | ‘
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B &nterpmted as the elasticity of :|.ncome with respect to expenditure on quality
mpravements. Ita 8ize suggests positive hut diminishing returns to improve=-
ments in uchool quality.
Johnson and Stafford computed marginal social rates of retumm to qualdty
improvements for given educational levels, -The quality margin was defipe;d as”
\ .
the tast #25 of expenditure. ° .
Table 502 .
Returns to ity of schoolin educational level
percentage
iy
Change in expenditure Educational Level
per pupil {in ) - »
, . Elementary Secondary College
. From 125 to 150 21.0 16.6 14.1
Frot 275 to 300 17.3 13.6 11.9
From 400 to 425 P I T 134 11.€
‘.’ % //
“ i ¥ N T LD
3ourcet JOM Stafford {1973), p.15C.
Tabie g,' s
Retums to quantity cf schcclin_g by level of c@ahty
' { percentage)
a 4 i
Educational . - Quality level
level
#150 300 400
11.5 10.9 105
8.5 8.8 - 9.0
. ]
i \' . source: Johnson and 3tafford {(1973), p.14%e
, 5
- iy
4 Y ' 8 '-)
. s . %
% \ ~
- & > . b
-5
-
-
FRIC ~
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13

X .




N,

Table 4.9 reveals that although the relative imbortance of gmality is emall

in e¥plaininNg the variance of earnings, eXPenditures op quélity improvements .

at the margin have a high rate of retulms 1In fact, thg returns to quality
improvements are higher than the returps to inci-ae.sing the number of years
of schooling, as shown in Table 4.10. On the basie of these results,
Johnson and 3tafford a_ﬁ.vocat:. reallocation of resources awﬂJY{nm achodling
quant ity t?uaitla improving schooling qualitys
Two limitations should. be me{ﬁ.ioned'. mgardin-g the analysis Presented
ahova, Firstly, there was Do control for stndent abiiity- Seco:.'tdly, the .
Q roferred to average State experditure per pupil and therefore conceals
Bxpenditm variations between d:.fferemt schoole in the Bgm.eﬁtgte-
Johnson and Stafford (1974) etudied the eamings of gnother samPle
rafernng to academic economietss The indeperdent variables?were years of
amrience, pex gnd graliuata gchgol quatity. /fjl& Q Var¥able Was defined
ag.va O-1 dummy depending on whether the :.ndjf 1 wad a graduate of
. . . the so=called *big ten” UsSs universitie  Harvard, Chice#o, Yale, etc.).
The fact that o:e vag a graduate of suchisgz as found to add 6 per cent to
his annual sarnings, controlling for seX and o rience., But thie regult can,
be qualified as being too specif:.c tO_r?‘ne particular t;ccupati.on (aca.:i,emic
economists) and to gne pa.r'tic':'ula.r edulcational level (PhaDs)s
m (1973) anaiysed, the eamings of 1,62:1 household heads sn 1968
in relation to years of schoalin%, experience, socio—economic background and
school cnfality. The Q varial{lu#was meagured by the aversge per ]{upil Jtate

expenditure on education. A -
¢ <
This work is of methodological importance as an attempt is made to distinguish

between the direct effect of G on Y from the indirect one, namely @ —%» 3 —3 ¥,

Far thid purpose Morgensiiy faxbhe following modele?

ERIC . -
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- %_ Y = 1 {31 R, Background. ) (1)
" 7L 85 = & (& Background) " (2)
ERE hy{Q, Background} . (3)

Model (1) revealed thafl school qualit:.; tad a aiénificant direct effect
only on the earning® of blacke. The rate of retum.on quality eXpenditures
was equal td 10 per cent.

Model (2) revéaled that quality is an important determinent of educational
attainment. Hore sPéciricall;;r. a 10 per cent increase of per PuUpil exPenditures
ie asgociated with an additional +18 years of achecoling for blacke andge 1t
foz: whites. -

s ' i

bddel (3) revealed that when 3 ip withdrawn from the regTession (relative
16 model 1), the effect of Q an Y is apProximately doubled, M:Jreovér, the
earnings of whites are now significantly affected by "the quality variable.

The main conclusion of this study has been that although Q has a small .
direct affect Qeamings, it has a strong indirect effect by influencing the -
rumber of yearsz of schooling atta.ined. : .
Link {1973) etudiad the earnings of 75% male chemical enginesers in 1981,

\ The mdeDend.ant variables were years of Bchooling, degree he].d, ability,

xperience and college quality. College twality was measured by the
\achreditation of sPecific angineering departments by the E:'lg:i.neers" Council
for feasional Development. Astin's indices of selec'ti\r:i.ty and intellactuali-sm
were us®l ad altermative ptudent ability variables.

1t is'gorth undexlining thet Link used as a student gbility measure what
others have used as an institution guality measure {e'.g. }-Io:gan and 3irageldin, .
Hunt, Reed and Miller,.and SoIla;on). Astin?s indices are certainly not
approPriate as ability measuév l!aa they do not vary between individual

graiuates of the same institution,. °

-t

.
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But Lirk's strong point is that he oXPeriments with altarmative .
combinations of Q and A in the eamings function, like: v
Y = f (3, Q, other variables) . (1)
. . Y = g (5, A, :oth;r veriables) (2) ,
Y =h (s, q A, other variables) (3

The first model yielded the result that being a graduate of an accredited depart-—
ment adds 759 te the individual®s annual eamin@®. Addition of the intellectualism
index &% a proxy for ability in model (3) lowered the above Q coefficient to -

A A468. This demonstrates the peint made earlier that mnless both Q and A are p
introduced simulta;ieously in the regression the effect ¢-:f Q i85 biaged upwards.
* -ﬁ;dal {2) gave the result that one extra point ,$.the m;ti.n's selectivity scale’
" - {whiéh ham & mean €qual to 50) adds #47 to the individual’s earnings. Kodel (2)
explaine 45.2 per cent of the variance of eamings. The addition of Q added .1

L

per cent to the modelts explanatory power (as :?dged from the.R2 of model 3}« Once-
agein, we get the result jhat Q alone (f.e.fwhen controlling for, ?‘ther‘" variables)
d.oes not account for-a large pzu't of the Jidml variance of aaminga.

mhis paragraph exploits evidence f.lr_r Link (19‘!3) regarding the value. of
the & coefficient. The folloﬁngQahR pmeents sarnings differenti.qls by

ed.uc:atwnal level hefore and after adjustment for ability (i.e. by using models

1 and 2, reapectively}. 4
Table 4,11 ~ »
. Crude vsy abflity-adjusted earnings differentials .
: s
Educational levels ' Eurningd differential
" compared n . .
. \ Uncontrolled Controlled for - —_
for ability ability
* Phed. (vs. Hasterts) 41,365 0 At 364 . .
Laster's {vs. Bachelorta} 492 £28 . s ./
Bachelor's: {va. college )
) } dmpout) 698 748
* .
Sourde;/gased on Link {1973), p.244
%
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This evidencd is in line with sur conclusion in the previous chapter that
the empirical value of thew coefficient is nearer to 1.0 than .f.
Taulman and Wales {1973) aralysed ih€ eamings of 5,000 veterans in
relation’ to years of scnooling, ability and schoeoling quality. dales {1973)°
,using the same sample reported in greater Jetail the effects of quality.
College quality has been measured by Coumman'e index. It was found tratf
scaling the quality variable into.fifths, only the two top fifths affectied
earmnings in a significant way. After comtrolling for ability, the addition of
the Q variable adds 1 per cent to the exPlained variance of eATNINgS.
. Aléhough small in abeolute Bize, this is the highest in;:remla'ntal R2 reportedl'\
thuse far. . . \’\\,
Wales reports eaming® differentials by years of schooling before and
after controlling fer college quality, as in Table 4.12+ This table clesriy .
demonstrates that the ef‘t‘ecrt of collegé quality is higher, "the higher the
level of education.
l'\ ‘Table 4.12
Earnings dafferentials relative to high school graduates
X . by college quality {cercentage)
r 3
Bducational Lot controllir}g Contrelling for quality
. s
. level for quality Low High &
. ¥
* . College dropout A 17 14 3
Boll., Foda ' 3G 29 V39
» I P 63 . Ts 98
. Sourcet Wales (197¥), p.3id.
v N :
A I a. All figures are already contrplled for
! akility, religion, marital status, age ,
. . e and background variables. .
. - - % ' - o
L y -
; e .
¥ N ’ !
- ¥
% i A . ¥ !
o ' '
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Solman {1973) used the Eame NEERTH Sample of veterang as Taubman and
Wales, in order 4o etwdy in greater dep'tli the role gf college quality in

¢

the determination of eaminge. Solmon dealt only w{'th those with 1 '
years of echooling and, therefore, the sample 9ize was reduced to 1,600.

The independent variables included years of schooling, student ability,
experiencle" and college quality.

Solmon experimented with six nliemative deatures of quality-: Faculty
Bala-’t’yl, total school expenditure, schoonld income,- Courman’e inderx, Astin’s
indices of intellectuality and selectivity and the average SAT ecore of the
student botd¥. The percentage of explained earnings variance by all indepondent
variablee is of the order of 8§ per cent, 'I:feil-lg one of the lawest reported
Rra. However, the incremental Rz, by adding the quality variable, is as
high as .022 (i,e. add_ing-z.z per cent to the exrlained wariance).

" Solmon was able to determine the relative imPortance of the six
q?ali.ty variables in explaining the variance of eamings. Judging from tl€f
’ t-ratio of the corresponding regresaion coefficient or by the incremental =
Rz, ‘the ranking of the alteTnative Q variables appears as follows:

A oo .
‘s‘t t Faculty galary

2 t SAT score ) .-

Laat *. ‘{er student expenditure
Two propositions follow fm; this ranking: Firstly, there exist both N
insfructional (a‘s measured by faculty sala):'y)‘ and "peer™ (a;ea_ measured, i
l;y 3AT of the Bt"u:dant‘_'bod.y} effec':cs of Q on‘ea:-'ni.ngs.'“Secondly, the most.* |
popular @ vn.riablelhsen_i thus far, namely per student expmc{i‘ture&'is the
wolat when ¢caompared \-r:l.;t; alternative measu;es.. Of course, this finding raisps .
doubts about the results obtained by.other researchers whosSe omly Q variable

1

was the schaol expenditure. ' .

-
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+ oolmon aleo Provides evidence on the effect of controlling Muality on
the rate of return to college elucation., Becker's ggtimate of 13 per cent
drops to 9,7 per cent whe; college quulity is controlleé for. Jelmon’e
estimate of T Per gent for hie Particular sample Jrops tg 3} per cent, and
the retum to college education ir the larger Toubman and dales sanple is
lewered by 30 per cent when U is corntrolled fore FPinally, Jolmon teBtB'er
interaction between college @uality and student ability. "The result simply

.confimed tne findings reported earlier thai G and A are complements in

de.temining eamings. .
#£11 the stuﬁigs refortel thus rar have ysed t.3. data. Although fhere

exizts a sizeable 1ite;ature of eammirgs functions in

other coOuntries,

Pructically rore has consi&erﬁi the qunliiy aspect of schodlings The only

fletealf (1774} wko anal¥sel the salaries

exception ia of 17258 uhiveraity

lecturers ir the U.K. "The independert varinbles incluled age, sub;ect, degree

ey

held ani uniberﬂity of first ief?ge. The 1t vwrii?le coull be interpretead
as reflectinf scuooling qualit¥e Tre results sugiested that graddﬁtion fron
a foreign university adis mogt to eammings, while fTajuitior from Oxbridge
had the highest effect amonf Jomestic institutiorns. The gquality wvarianle
explafaed erly .04 per cent of the reszidual varignee of the exmmirgs of
university lecturers. However; t+e total exrlained variznce { by :11(1 variahles)
ir this stuay is the highest ever reported (H2 = E9).

N

How importart 18 scnooling quality?

e Fl

1% should be obvious that the prece,i [ surve; of existing resulis fs

not entugh to Provide Tim answers to the poliey questions listed anr}ier

N

ir tm% chﬁpter.- Tre role of uenooling gquality ir. the proceas of earnings

deteminatior. remains ¢louded for o numter of resgons: s mbPle eizes were

relatively small or too specific for Particular grouns of people or,

educational levq%f, ar] tre ,stitigtical sipnificance of atatenents eé)t?e

3

[ e e e e e




‘ovemew of the rple of echeoling qua-lity at the present state Of the arts.

" measure (average echool axpenditure). The two major defects of this

89 ’ .
effect of qualif:r cannot azlwaye l;e established. Moreover, there seems
to be a fundamental éonmaion in” the literature as o whethber ome should'
j_ntmdu'ce eimuitanesusly in the earnings function Independent pmessures olﬁ j
schooling quality and student ability, or simply use an average moasure of
gtudent ability as a proxy for institutional quality« Subject to the above
qualifioations, we attempt in this section to bring together the resulis

of geveral studies ¢n given topics. This would hopefully provide an

On the queation of what qualjty measure should be used, it appears
that most studies, because of data availability, have used the wrong

messure is that 1t conceals individual variatione within school districts
or Stat’es"and has little to 30 with the effioiency with which :i.nlatmct:i.on
takee Place. As Solmon (1973) demonetrated, it is faculty ealary rather
than overall echool eXPenditure that detem{nes schogling quality. Horeover, .
faculty Balary ies S‘uperior 85 a measure of Yuality to the average ability

of the etudent body. . '

The issue is not Aa clear on whether one ehould yse @uality onl¥. Or

Bili it var{e g in an eam‘ingﬁ functions A8 demonetrated

in chaPler 3 ability differences are not \"et':f.important in determining the

saming® differentfial between gradyatee and non-graduates. However, the

omiasion of the ability variable would bias upwarde the effect of échooling
;[uality on gamings. But if both A and J variables are included in the
regreesion then one runs into probleme of multicollinea:-ity.1 The best

way out of ihie dilemma. seeme 40 19 the use of a rec}‘xrsive mod.ei in which

ebility and qualtty separately determine parte of the systems Although SN

ERIC
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1801mom {1973) reporte that the correlation between Gou.rgman's quality ingex
and the studenta® 3AT ecore is .0.
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Worgenstem (1973) a recursive system, the choice of variables
and function specification ale such a8 to preclude any inference oh this
iBaue,

Lgt us now tum to the variance of eamnins® exPlained by the qualit

varjable, when éther variables have been conirolled for. As demonstrated

in table 4.%3 there gseems t¢ exist & consensus on this issues

N

Iable 4.1 l

Percentase variance of earnings explained schoolin .

Qualjty, controlling for other variables

-
Partial correlation o i
. coefficient x 100 Source -
34 Hirsch and Segelhorst {19¢5)
. " 7.0 Morgan and Sirageldin {&968)
442 - ‘ Reed and Miller (1970) T
1.4 ! Johnson and jtafford (1973}
“ ol Hetealf (19743}

S "

Altnough there exists wide variation among the pertial co-rrelation coefficients
between the guality variable aiui earnings, the abgolute size of the explained
variance 18 mmall.

An alternative way of locking at +the importance of the q‘uaility variable

in explatning ¢aImingd is by comParing ‘the explanatory power of the whole

model before and r the irclusicr of +he quality variable.




Table 4.14
Incremental explained variance of eamings by
adding the g;;ﬂnx' va:i.ghle__(mrcmggm! ' -
Incremental R2 x 100 Source
R Johneon and Stafford (1.973) ’ .
o Liak (1973)
. 1.0 ° - Wales (1973}
n, .
ey 9 - 2.2 Solmon {1973}
v, mﬁ.\- . . =

!Depending on whether achool expenditure or faculty
salary, regpectively, is used as a proxy for quality.

Ta.t:le 4,14 eifiply confirms the pniwious statement that the marginal explana-

.tory powar of schooling quality is small. .
Por the wake of reference, the total explanatory power of all

variables in the regressione is given in Table 4.19 below. This is,

of course, a more Widely published statistic than the partial correlation

%
coafficient or the incremental 'Rz reported above.
3,
B . . N
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Tabie 4215

e

Porcentags variance of ea‘m' inps explained
- by all indapendent variables ‘j_.gglu.d.ing

schooling quality) Trhe—

) R2. x (100) ..'.‘ml.arce,

22

40

Frd

o wun

[
o

Hunt (1963) .
Hirsch and Segelhorst (1965)
Carroll and Thnen (1967} p
Rogers (19€3) ,

Reed and Killer {197C)
Johns‘c-n and Stefferd (1973)/.,
Johnson and :&aff'é’ftfﬂgsﬁ;’
Horgenstem (1973) o

&

Link (1973)

le’

Solmon (1973)
Letealf (1974)

—

.

Although tite explanator¥ power of quality is small, the Teturps to

.

expenditure on guality improyements”are not small.

A better collere

quality meana 24,000 extra per year in the llo;'gan and Si.mgel:lin sample

or an extra & per cent of the annual salary in the Johnson ani Stafford

samplo. In tems ¢f lifetime camings, a botter college means 4,200

extra in the Wejstrod and Kerpoff sample or

Mechling stud:_.‘.1

»

GO in the Daniere and-

Ta11 figures quoted in tkis paragraph .re ret of ability and other factors.
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When such earnings differentials are related to the mecessary expenditure

that can bring about the quality imProvement, one arTives at the rate of
retum to schooling quality. The four studies that complind the retums to
sechooling quality found yields equal to or above the yi --—:' tures

“ on increasing the mmber of Years of schooling {Table 4.16). However, the

evidence is atill so amcanty that one could not recommend resmiffling
aducational expenditures from the extensive towards the intensive margin,
abl 16

tan retum to eXbenditures on

school roant -"‘“‘J

rQ Source a
')
- 5 - 122 Funt (1963) .
15 Morgan and Sirageldin (1968)
g 12 - 171° Johneon and Stafferd (1973) :
419' K ' Morgenstern (1973}
-

a. After and before ability adjustment, respagiively.
b. Figures refer vto elémenta:ry and ecollege e&ucaﬁon, ’
reapectively.
One iseue opn which there appears to exist conaensus is that achoolin&
mualit )3 t abi are complements, At least five studies have
demonatrated the comPlementarity between Q and A (Hunt 1?63, Hei:ahrod. and
Karpoff 1968, Daniere and Mechli‘ng 1970, Reed and Miller 1970 and Solmon 1973).
Therefore, on strict economic officiency unds,.mo're able students should ’ .
enrol at "eenters of excellant;e" whereas less ablle students should enrol at
law cost institutions. DBut n;te that in view of equity consid rations, the

above policy prescription can be easily reversed.
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NMONOPOLY ELEMENTS IN EARNINGS FROM ZOUCATION

"I"o what extant ?.ra sarmnings differentiels betwt;en morg and leas
aducated PBI‘#'ons generat;d by monopoly power mth'er than equcation?
Tha reason We are interested in mornopoly :i.ncon;as is that if, fer exemple,
medical doctors earr: more than other graduates, the er‘tm%;mings might
be attributed to raai.rictions of entry into madicalf achools rather than to
medical treining. Relaxing restrictions to en.try would presumably bring
doctora’ earnings in line with earnings in other occupationa, In ;:hat
follows 'we firet examine what ie really meant by “monopoly income"™ and ways
to i.:dentify ite exlstence or non—existenca. Then we examingge'amings in

different ocicnpations in mmw countries and try to assess whether they have

-
"

been generated by monopoly_'power.

Let us stagt by descﬁbing th? proceas by which monoptly incomes can
arise in a Profemsional labour market. wWe will assume that th;a market is -
initially in equ’i'l:i_br:i.um. Figurs, 5.1 depicts the auppl}\and demand

conditﬂons in a hypothetical market for medical doctors. 'The vertical

. axis measures the annual salary of ‘the last doctor employed, wh-ﬁe the

horizontal. axisg mgasures the number of doctors practising in thie economy

‘-.‘
or the equivalent in total physician services. The demand curve (D1} is

downward -8loping as addition ]ghyaician\aervices will only be demanded at

or lawyera) earn about the sama.

a lower prices The initial Aupply curve (51} is upward sleping as doctors
face Tising coste for providing ext"ra services. The suppPly and demand curves
irtersect at point A, where 200,000 doctors are em ed in the gconomy and
their salary’ is‘,\!‘l 5:000 per year. This salary is*mged a8 "excessive® -

or aB a;,"ﬁonépoly income" eipce peoPle in similar professions {like dentists

1

P

-
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Then asewne that the local meflical association decides to raise .
profeasional s_tandard.s. Doctors are now g'equired to spend two exira yeare
in ?mining before‘q'ualif‘ying for Dracti.ce. Thig would have ‘the effect of
[~ ahifting the supply curve u?wa&ds to :52,'33 the cost of proeducing a
doctor has inpreaset.i. The new supply mu-'ve iqteraects the d.aman:i curve at
point B which cofre‘eponda t¢ a humber of doctors equal to 180,000 and a
salary equal to #20,000. Alth he market is etill in equi1ihr{£q at
‘ point B, the incressed costs resulted in less people entering the medical
profesaion and those who entér (or who are already Prictising) receiving a’
nigher saléry.

Doctore now eamn i‘5,000 Enore relative to other professiorsi Are e
allt;wed_ to conglude that the medicgl Prof‘e‘saim‘anjoys "mom;poly incomen"™?
The answor ie clearly mo. Although doctore aiready in the Profession earn
;.rent (a5 éhsy ualified under lower coet.S) thie rent i8 a short mun
Phenomenon anr.l éhould. disappear wi..thin a gereration or so. To put it in the

4 ‘- economistat jargon, it ie a "guasi-rent® qrather than g menopoly Profit. Per : ,
new entrants the extra ,GS,OOD repmsen}s a compensating differential to allow
. for the cost of lor;ger training. Therefore, our first conclusion ie tlhat

one can pever 88sess whether a monoDoly income exists or not by simply

- B
pomparing earninee in differsnt Drofessionss The cogi of trainin& has gigo

L3

to be taken jnto account.

. Let uws further asspume that ithe local medical association decides now

to restrict the muber of physician licences to 140,000, The allaged
reason for doing o pight be to protect the comsumer fpom badly traimed over-
seas doctors flooding into the country. The real reason, however, might e
% secure higher incomes f‘o‘;‘its members. The result of this restriction )

"
. would pe a 8uPPly curve (-53) rising steeply after the 140,000 doctore mark.

1 1,0
ERIC

s b




-

W wo T 180 200 Number of
[ physiciang
—/ ) ’:@} (thousanda)
; ) .

T

Lip ek

ERIC e

¢ / 101




E

O

. . o R
‘represents a monopoly rent a8 long as the restriction gp the pumber of
-

'd.o%torﬁ ie anforced.

- 99 AN
» .

Whatever the Price, additional d.octox:B c:'mnot enter intg the prefession.
The association®s members eam £30,000 per year.which can now be
charqcterised a5 a monopoly income. The r‘eaﬂjn is the GE discrepallcy
between the ;tema'.nd. price and the supply price. Therefore, in onder to
establish the axistence of.a. monopoly irtcoms one must dogument a divergence
betwean t!;a ear:l':ings in a profession and” the cost of preducirig the ]_’ast
Pars;n who enters ithe profeseion. In gur particuia.r cade, the difference

betwesn the demand price and the supply price is #20,000 and this

Ve

Implti.cit -in the above discussion (largely drawn from Rottenberg, 1962)
ip the&dietinction between "regulation™ and' “westriction". The shift of
the supply curve frem 31 to 32' wae due to remulatiop which is not assoc_i‘:éed
with monopoly incomes. However, the further shift of the gupply curve from
i, to 33 is due to restriction which givee rise to monoﬂ incomes. Gince
the esupply and ::léman]:'\ curves are not exactly imown in P ice, it is very
aifficult to distinguish between regubation and rqstriction {Richardson, 1971}..
* At this point we ghould also clsar a common pltfall in monopoly incoms
discusmione. Assume that._ths supply and demand curves ip Figure 5.1 rerer.to
the social voat and the gocial value of medicine, msDactively. The
extstence of monoPolY incomes does not mean that ‘there ensts a di.screpanc:y
between the social marg-:.nal product of ph;ysic:.a.n BeTvices ancl the wWage rate.
The impoaad reetnct:.on produces an’ .‘mtersaction on the marginal pmduct;.vity
schedfle for doetors (point C). The lower labour input sirnp]y raised the
value marginal product of the last doctor emPloyed (E-ouen 1963)

< 30, what i& wrong with monopoly incomes? Let us clasgify our diecusalon

undar the following headingda

.
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&e Resource allocation,

be Income distritution, and -

.

. ¢y Retums to education. .
L. Referring back to Figure 5.1, the restriction of practice to 140,000
da'c‘l.orslmsults to a s00ial cost equal to the area CBE. The reason is that ’
there exists a "prgf{" sssociated With the Practice of the 140,001
doctor equal to the CE diséﬁpmcy. In other words, altl';oumit costs

sosiety #10,000 to produce his amual servicea, his services are worth

#30,000. Continuing in the same mamner for the 140,002° 4, the 180,000%"
dectors yield 2 resource misallocation cost equal to the shaded area CEE.
In our p&-rtitfnlaz-' examPle the m%sallocation cost amounts to QO0.000,000.

' If the GNP in‘ this (not so) hypothatical economy were 800 billions,
monopoly inco;;: of '_ius% one Emilgggmn would amc;unt 1o ..‘I par cent of tha QTP
This coat is eimilar t¢ that found in other menopaly areas in the economy

.. (see Haiborger, 1959 and Leibenstein 1966)s .

’

Hisallocation- of resources can 'b? conceived as between diffe;'en‘l. cccupa-
'tiéms' within the same country (eeg. between docters and lawyers), between
" d:l.b:l‘ﬂex‘ent‘ regione within the same couniry {e.&. a particular S"ta.te enforcing
ite °$ mec-lica.l exapinations to restriét practiee), or aw;n betueen countries
.o f(eegs via restriction of immigration of :ioctors from low producitivity ;o high
. prod.uctlivity countries)s Ip all cases, relaxation of ‘the ‘ - R
7 restrietions would mean higher predugt either within a country or on a woz:].d- "
wiie scales The extent of the resource misallocation cost depends up&;n the
- alapticity of the Isupply and demand curves. In Pigure 5.1 the;e curves
have been shown to be elastice But the more. inelastic
- the demand for Pa-ﬂ-iculax: servicas,' the higher would be the misallo#lic‘m coet |

invglved.

-
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It should glso be obvious that reatriotive practices give rise to

+

pocketa of high incumes in the ecanomy relative to non—-rea-tricted ,pmfesaiona.“
“Therefore, policies aga;.nst‘ riastrictive lpra.cticea would imprc-nve income
distribution. . .

The backbone of much of the analydea discussed in this volume is the
earnings differential between more and less educated labour. If the
earnings of the more educated labour are -p;*oduced by menopoly power, are
we allowed ta at't‘rib‘ute the eaminge gifferential to education? Let “B‘
agaln take medical education as an example. The earnifigs differential betwsen
a d;ctor and a high schosl graduate is #20,000. A pari of this differential

"y might have- been producted by differential a.hilit:':' required to anter‘the
" medical School -{an issus we dealt with in chapter 3 of this book). Another
Part, hawever, might be due to the monoPOly pewer hxercised by the Goctors?
association .ratha:; than_ due ta médical‘ treining.

Hote that the social rate of return tao investment in education based .
on the crude ;iifferenti.al would be oarrect. In other w'oI:is, the restriction
of entTY has the &ffect of raising the rate af return heyond what it would

" otherwise_have beengq The p:{-;hlam, however, is to disanta:{gle how much. of the
extra mt};:mﬁis due td.the restricted Practice.

Two further methodologhcal Points are in order Defore We present the
monopoly evideh;::e. The first refers to the direction of thé evertime
{dynamic) adijuBtpent which sometimes might work towards equilibdflum or away
from equilidrium. For examPle, a rise in tm{ rates b{‘ retum to medioal
education might suggest increasing ms.tricti?g if those retes were high

relative 4o alternatives. Otherwise, the rise of the rates of retwrn would

::J represant a novenent towards rather than away fromw equilibrium.

[
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The second Point refera to.monetary versus non-noretary mgasures of ~ -
e ) .
. 1 . . X .
restriction. Far example, profitability measures of different professions

- Tepresent honetaly neasures. =Heuwes and ratios of {ﬂ.ml'ssions to applicantsa
repregent nangronetary measures, In what follows we kave concentrated heavily

. + ! 9 . Es
or the former kind of measure, Tre first reasorn for this tt‘eatmenr ia data .

i . [ . . .
availability. The secord regsor ig that non-moretary nmeasures have thedir
L]

™
own defiectss FPor exagple, if it is well imown that entry into the melical

+

. achool if restricted, aPPlications would érop mot because of a lacz of demand 4
. fer mediral scrool fpla.céa, but rather to aveid frudtration. In this ‘e

: case, admissiono~to-applicantc ratios wouls be Clearly bviased.”’ -

' The ce - L )
. .
L -

In ar’ analysis that was to beeome a classic, Pricigan ond Kurpetc 4 *

. » -
{1945} exarinea the incomon Jr five profescions in tihe Unitel .Jtates;

Physirians, 'dentiata, 1a‘¢cre_rs, actount.nte wnl erpifeers. Allhourk tro

* perica to whichk the -data-refer {1329=17) is a little repote, we report
' & tielr aralysisc in seme Irtail as it cont::ins:.m;' imnortant -ethodologicrl
-
A - . ' -
-t POINtse ]

- 1
- - .

te o+ fipst utep Friednawr sl Rusnets cstaills < pubstartial liffer?nm

tetween toe level of ircome i the awove [ive prolessiors ao a unole ard
income ir otier activitiese Frofesalorals receiavel W7 to o0 tisessthe

N
averafe ingone 20 otier wprkera. T¢e [irst exnl-natory fucter trey exwiine

12 the relative varinbility of incorfes. Ik otier worms, - orofcssion with A
-
rigt trorsiteory ircome corporent woyli 1lao cormand a nifter aver~ye level

¢ of income as a preniun against wrcertoinire Alilewt »ot pudolutels
’ L)
: . 5 . : # . g
cor elucive, ‘te evidenee sugrestel - srester vori wee ip mreofewniioral versus

ron—rrolessional incores. This i3 1lso trie even ALrin tne grous of
r

& B

- ’ - ' . . T .
1F‘t:u:' o, elabomintion of the c?rre*‘}s of exres. 'wl narie, sen irrou ~rd
Cepror. (1390} and Bowmar (173},

Q 7 1uo / . o :
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) profesaionale. - AB ghown in Ta.hleJS‘.L, doctors havé a higher incotﬁg than

dentists, ant alsc doctors' incomes are moTe variable than dentieta'

* incomes. I ' e
Tables el .
. Level and variability of incomes by occuDation,
: o edaftey 1 c
A )
. : Income [ Coe€ficient .
! OCCUPM”?“ leval of variation ¢ -
it —— i i .
A R T ]
- doctor £3,431 1008
“ Dentiot A2, 387 .‘h@
.(‘ I A ‘ . i .
}l A Jourcoimgdmnn and Kume‘tﬁr{wélﬁ), &P 151,907
AL S *
Lotat - Tho coslficienpiol- urfatior ig egual to
the otararl dgvigtion livitel the moan, Y
. . . . .
Ther thoy nroceed te ecxarine the offects of losation, oo rrofacolorale’
1ive in urtan arcag Witk tighor lnoomooe ohen otaniartioeld for community
nizo, profocolonal incomos oxoecl nor=trofebsional inestec by up to 170
- . 18
‘par cont (in ihe came eommugity ). Aecountipf for ihe higher tralning coots ‘
of profoockonalp roluced the abeve carningn differontial to TU Por cent. .
Thin repaining difforonce 40 attritutod to restrictions to ontry into profocolonal
*activitios. Friodpan and Kuznote identify ttWor guch restrictions: -
. o lack of the noceseary abllity to become o professional, and
. b, Lagk of the noceasory funds te finance lengthy training. -
Then;rore, the authors concluded that profeseionsl workers as & whole )
constitute a "nom—competing group'. ;rmely, by virtue of talent gnd .
funde they are in & favpurable pog 8n relative to otherg. Or, since the
pupply of tolent and funde is limite{l, others are excluded from entering the -
: ~
profesfionala? groul. > \
L}
. :
C o Ly |
’ - ' - "
O

L
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Aﬁge‘r' sorting out the OVfPall diffefen‘::ea hatween iarofesai.onala aa A :
a whole and’ other occul:ra‘ti.onsl, Friedman aml K}zznetls concentrate on ir}come
differences within tha group gf pmfe&‘.sic;na.ls. Ir this way they sta.ndaniiae\

foi a.bility, a8, say, doctorﬁ and dentists might be both of kqual intellectual -
capa.c:.ty’.. The average incomes dattors axﬂ.dentists,uere ag follows {in

the 1929-34 périod): J (tﬂ—-'i .

. Dectors #4,081
ey

Dentists  #3,081 ‘
Ory doctors earm 32.5 per cent in excess of dentists. Part of this ;‘,l;

ditf;a‘rentinl is, of course, a2 compensation for the fact that doctors! tminiffg
io lengthier tnan that of dentistps "TAking into acceunt difforontial training
zoatn, the suthors conflude that a 17 not cent exgoao oaminge of loctors

over Jdentlcts youll Lo ffu.'r. l-louovor, Aho Jifferenco botwoor the oboorvel &

. W% por cont Jifferertial anl the oquilibriw: 17.}6 por cortd 1ifferontind
. ]

-+
\their analysiﬂn But the hint they give is very clear: about ha],r of the

® A . ]
muot be nttributed to roctrictions to ontry. Pricinan anl Kusnoto Liomtify
. B ) . Fd
throe gueh poooible regtrictionst !

Ll

a. Doctorn might otill ha.\ra a higher level of ability than

dantists, PR - ’ I
" - .
ke There exists & lack of adequate medical school training facilities,
LI \ o
and .
‘- - ;
" &, There existe o deliberate policy of limiting ihe total mumber of .

phyjaicians ‘in the Uede economy. , I,‘ . N

! The authors are very careful as not -zo Jump to any harsh eonclusion from

cbagrved Barnings differenti betwden doctors and. dentists repreaemts a

' moncPoly incomes The following tabulation shows that the rate’ of acceptance.

L

intc medical schools declined between 1926 'ancl 1941 in the Uniha\stat'es.
L . . }

- } %
W . .- K -
- Ll
¢ /— ““““ .
< R ’
* f v
s
- . %
"
1 a . N T -
* - 3
" P ! -
. &




&
o<

105 ] . .
- 25,‘2: le S.2
Rate of acceptance into medica¥ gchools, UsSeds
/ . -
T T
Year accepted students as )
. percentage of applicants
S R 0.2
1941 . STel

Sounce: Friedman and Kuznets (1945), p.14
The Friedman and Kuznets ntudy, a.lthou.gh \mry meortant methodologloally,
. £
‘d.eala with professionzl anmin@ at o Point in time too pnrticula.r for ito .

A recults to be mnom.‘liood." Thorofore, lot ws procecd to mom contmpom

analyoen that havo oxplicitly eotimated tho Pot to modiesl cducat:.on.

In another olasoic ai:ud.:; Blank :mg';;ﬂglng {1357) anolyoed tho camingo
of aevoml technologlcal pmfonoionn like ohemioto gnd m'lglnoanl. (4
their work is pailnatoking, it ie of 1ittle noe to our pbomm. The roaton
1% that they have mainly d.eal‘t with the relative income ?aition of diffaront
professions‘ d%\srsgarding the production coste. As axpﬁgzad-earlier in this
P&per, mlesa the eamings of a given profession am‘n\elated. tao the training
costs, o:lne Baxmo't asta‘blzsh the existence of monopdly :ﬁhcmnes. g -

@ggg}_ (1964) cntmzsed the use of docton—to—moyulqtion ratios or the
'}:elative income position of doctors in aseeesing nhetlie’f‘r}'t'hare exists & ‘
shortage or surplus in'the professicn. For this purpose he went back’to~the
Friedmart and Kusnets study and estimated rates of Tetuin to medical educatioch.

If these retums Tise over time this is evidence of shortage. MHoreover,

\ .
if these retumse are highar than the retuims to altemative forms of inveatment
o r .

] o
& Por 3 critique of this study see Lewis (1963).

. ' . .
- T -

~. o E Ioy ‘ .

e
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. this is a case of moropoly incomes. | . .

Using Ueue Cen‘iu? :-mr.L apacial survey Jdata, he conputcd. rates of, retum .
to, phys:l.cia.ns, de. Lists a.nr!. collepe graduafas in 1239, 194 04.\\1 19”’.-.. Table

- - v L.

5.3 shows the l:aaic coats and lenefits on which thc rates of reiumm are based.

-

LIRS

i :
.. inly viell rlg“e:' feturnys tran those appearing

A T Qter @'ﬁu af irvestmaern

in Tatle AN

8 ’
Arat Las more imnortant is trat the Tates of return are Jdecliring ovg? tinme

r . sugreoting teat oy exlaotinr a-'on.npe or upler-inveatnent in meiical education
” - , iy,
ia d:{.miniuninr:. aut tre 1i{fetrerees 1n "q‘l‘.ltulea. ar@ wvery urall ir trig 31.\11\!

ardy trerefore, 1o fiLyr corcluaion oo b8 reacfiel.

Bolen {1345) loo.ed at o varticulur aspeect of re,ouree mlsslloeation by

£ ' ~

restrictive practigess Tne eflfects of at-ie licer.:siw' arrangenents i med'fc‘:’i::. 4
L3 . M

aentistry ard law on interstate’latofed nobilit;,r. ir barrierszto rmobility exiat

vetween Jifferent states, thern professionals '-n.11 “be restn@ted ifrom working where

their value m.‘frgindl product ia ni,ji:eut. Her fifures show that this applies to
. &

Joctors more tian to lentists and lawye This is attrituted to exclusionary

practices of various state licensing bpards in dentistry. Kof83ver, astates with
. ! ; "

L

~d
high average pPer capPita incomes exhibit q' failure rates among cwplicants‘ for

practice. The correlation moefficicnts Letween failure rotes and stnate igcome aresd
- :’ N

- law 73
- dentistry .53

-

/\j'urprisingly, there doss not exist any statistical association bvetween the {wo

ariables for medicine. . .

LY
/ e old

Of coursa, these are meceasary but not su.t‘f‘lcienj; conditioml for -the existence

of monopoly incomesa - .

) oo -
' hd N
£ - .
4 £ L)
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: foe " Table , i
i N ’ Earnings and training costs, U, .S,.&;. :
{in dollarsy
Jverage onnual eaminge fear
. . 919 1949 195¢
. High school araduate 1,980 b 4,315 5995 | .
- College- graduvate 3,300 ;{,47(2 10, ]66 *
l—" - - . . -
Prysician . ©5,514 13,88) 19,730
. . “t * -
Dentist - 3,512 8,{72 Jo 134158
Y . "
i
A
f Total cout of training
col¥ere graduates ot 1,77 9,090 13,299
-
- Phypician L e aes 24,310 18,905
. ,dentint T 7,943 17,013 27,749
* * . w
. - d
- source: ilwngen {17 4], p.37.
[ -
s Taule S.4
Rates of return by &peciality, U, 3.A, Ei
I ] {percentage)
' . Year
Spacialty [
1 : 1310 ® 1949 1956
.. N Goldédge graiuates 13.7 11,5 ",
,Pl{aicimﬁ 11,5 134 12.8
Jentists 1243 T3.4 2,0 |
Jourcet Hansen {1774), p.37.
\ oo
110
. i L
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o - gg@, Maurizi and Reder (1968) aleo used state observations to
analyse the relationship between doctors* and dentists® incomes, their

location of practice and other, state and indivigual characteristics. Table 5.5

reports soms, of the authore® findings., Doctors® and dentists incomé was ., )

_reg:reé;sad on the number of medical -Dla.ces in tﬁe‘gtate, the barriers to entry
* (as measured by the percentage of a‘.DDl:ica‘nts for licensure who fail examinations) )
and a set of other variables not reported here. Although the resultis .are‘ mixed,
they confim tha earlier finding that it is dentists rather than ;hyaicians '
P w?w benefit from barriers to entry. For dent:i-ats, the exam failure rate is
positively and sifnificantly associated with l';igher income. The physicianst
“eaminds are negatively related to barriers to entry and thé s’tatistical
.+ = significance of the regresgions coeffici'?nts is less than the one fol; dentists.
F‘u:"'theﬁﬁ'bre, the 'availability of training facilities does not seem to be
signjficantly r;lated with income in either professions And thé explanatory
power of all variables diminishes over tine.

L1

« Carol and Parry (1968) used 19€0 Uide Censys Jdata to comp¥té net present z

. . ]

. » 4
values in sixty-seven octupations. Using a 5 per cent discount rate they

-

-

A egtimated what each occupation is Worth over the iri:ivi:lua.l'? lifetima, after
dd'aduct':ion"'of costse Table 5.¢ shows the relative ranking of selected
océupation;. Oncé again, dentists come first on the 1list while physicians
rank fifth. I} si;aould be noted that difficult-te—enter blue coila: fields

(1ike and-Gie maiters, machinists, eclectricians and plumbers) do bften

-

o A i
aining.

&) N ‘ v .
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e83ion l_::oeffioie.nta of 8tate doctors' a

) :\" o 4
n income on &olected variablés
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Train BarTiers !
Tear facili to entry R Pgeupation
. o ] o
L1928 -84 =8.67 4 +Fhygicians
1o (:05) (-23)
e 1941 10,61 £.97 e .45 " .
(.51) +00)7" .
1949 9.92 22
(.79) {
1960 ~48.62 .10 .
{1.50) ' i '
1963 5. 36 «0d
(.93)
1929 11,00 .68 17 Dentists
(.56) '
1937 ~20, 32 B4
. {2.02)
1948 33425 w19}
. (+80) {2.70}
/ 1961 6,08 + 53.01° \. !
, (3% {5.03) N o
1963 -14.86 38,27 nl .
. . {.17) (1.47) . .
-
Sou'rces,Benham, Maurizi and Reder {1968), p.
Fotess HNumbers in parentheses a‘re turatios.' Pthel variables
in the regression are state per capita
populatien living in urban areas of fn
peTsons and per capita mmber of med#l
o
-
’ d )
':w% \
Q '
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. =F
’ Tavdle 5.6
. Jdigcounted net lifetime earnings in !
. selected occunalions, Usuids .
. Rark Occppat o0 ii?h:r?iin:{}
1 }')entists b . 100,070
) 5 Physicians anl! surgeons . 04,447
s Toolmakers, lie makers anl ue‘tiem__v ) Y ', .
13 |Lowyers ani nMpes L LT
14 | Accountants B1,080 - )
‘ 17 Bfectricoia.n:. . ‘ 79,5%
i 21 Plurbers ari pipe fitters TT390
. ?}r Tt Machinists and ot sotters 7E41F '
" 4G | Teachers, secondary a(:'lho.l . ' {4,477 .
' 4% |Melical ani dental te!c-micim".s 1,117 :
] 57 |Kitcren wor:kers {except private rouserola) 27,572 ’
ouren: Tarol srt Forme {13 7, mm, T T,
Tnter 3oy oorn T opor cen’:hlit;rqlut rto i fter *

) ' L STy Y e *

sloan (1370) stulied the supnly mesporse of residents in various
- 3
gpecialties to lifetime eamnings, Using a s_neg‘i'.l Gurde:s or aoclors! salaries

ue orotuce: net ~resent vilue: to gereril practice anl nire #pecinlties in 1755,

1753 anl 175, Tre Lntermnl rates of retum todfour,ydé&'s of re 11031“:361’{00,1

- r
pluz ore year af intermship were found to be rather . - 7 liee Table 5«7} \

However, trc rd*irma 19 e .necitlties over foneral practice as t-e _sontrol proup,

.

+ . - } .
- were on +he low siie ana smeié,_m@s negative. Radiolofy wag the soecially with
i
i the nighest ruate of return or ret pre-._ient value (sce Tahle 5.."}.
- \; B
v -
’ " .
" LN
O
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FJ
‘,Eable‘ 5.7
& L.
Rates of returmn to four years of meldical school .
-4
" and one ysar I.]".te‘n:-il,ip‘
(ergert e} . a
Year Y fioe of rétum . -
1955 29.1
1959 2371 .
1945 24,1 e
Jourcet Sloan (*374), p.aD
T::ll;le 5.3 .
~ Present values and rates of return -to -nedical specialt:iga -
. over peneral practice, U.3.4., 1965
: C . Pregent value Ratea of retumn
= . Sheclalty (i = 57} {per cent) .
3 m . *
N Anacatheaiology 4 20,408 10,0 . .
. General surgelry ) 3,250 5.2
b Tnternal medicine =29, 321 1.5 .
A Obstetrics — Oynaecology ‘—1,279" ‘ 4.8_ I
L4 .
Ophthalmology 67,937 12.4 J
Orthopaadic surgery 167.599 o118 *
. P . af"'m’,
Lo Paediatrice - -14,298 B negative
s .
Ve « Peychiairy =8,0602 L 39
Radiology 115,101 16,1
! - N
- Jource 1 Jloan {1970}, paf.
£ i
¢ ‘
N 5
!\ -
¥ ~ =
Y
¢ 4 )
N T . .
T & ':’ﬁ o
’ . © + ) ' N .
) . . ’ .
ERICT - 1id
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TR
!

Pein and dever (171} using data from-a variety of sources, estimated
tne private rate of retum to an M. with a Bacrnelorts .tegrce‘d',n 1.6 equal to

15.1 per cént. This figure correaponls to tneir assumption of 2erc mmiual

income gi*owth and no military experience ov to be comparavle with the other .
figurd#a reported in this review. p e

* 1

Furthermore, Pein and Weber report time meries rates of retum to medicL

training eontained in ancther study by Sloan (1778}, These rates are B

shown in Tablg 5.9, and are evidently calgulated on 1ifferent aseumptions
than those reported e'arkier b‘y the same author (Tables 5.7 ani~5u8). Apart
from 1941 (which might have been a particular year for compdTisen with the rest)

na ¢lear overtime trend of the return“to education can be detected.

¥

. Table 5.9, N
» .

Rates of return to physicians’ education; UsSehs

(percentage}
Year \ Rate of retum ’ ’
¢ ) -
. 1941 13.27
1347 17.9
1959 14.7 .
1972 o AL
: )
19€3 15.9
-
. 1964 16,1
1965 175 4 N
- - -
1950 . 18.2 .
- +
—_— L2 . N
Sources <loan {1968), ps16d as cited by
‘ Pein and Weber (1971}, p.247. '
- r
’ ~ ,1 H
g
41 i
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Richardaon (1971} repested the Priedman apd Kuznets experiment reported

earlier'\&ing, however, improved statistical techniques and data at several

pointa in time., The estimated rates of

dentists a® the comtrol group appear in.Table 5,10, Theee raies represent

retumn to Dhysicians relative to

the compensation to about 2.5 extrs yeare of, trainﬁ‘lg for physi&ians,

~

. .
« However, physicians work about 4 longer hours ihsn dentieta.

When the extra

houra of physicians are valued at 24,715

@the rate of return o physicians
over dsngiats ,fe.llg 1o zero. Mo put it in oth
-

are equally profjtable pfter adjustment for hours worked.

. ' Table 5;10-. ’
"Ratea of ¥t!;g 1o G.P. m&‘;i.ana VB, GaP. dentist;
L perventage)
. . Year . o Rate of return ’ i .
. N’) 96 T By T
7 1949 18,0 1
1952 ‘12.9
) 1955 ) 1340
1959 ‘ 26.8
. . 1962 26.7 .
1963 25.0 ‘
19(5 o 20.9
Sources Richardson {1971), p.96 ¥
! Hotet Rates are before adjuetment for ’
., ' hours worked. .
#
&
lio
' -
O

‘e
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1is #
Using male collage graduates as an altermative control group tha '
4 ratea of re{um to madicing appear as follows in 19€5: ll
, = Bafore correction for hours worked , 2.8 i ]
= After correction for heurs worked 17.0¢
I‘r_x‘ ite of the drastic redRftior of thé retums aft : the adjustment,
the fa.ct aing that medical education is more profitable ‘han, say, a .
_10 pel: cent _altamative rate and alao the returns have been riaing over
time. In view of this evidence, apd after several qualificatiors, the S

author conclpdes that there have been restrictions on entry inte the U.3.
medical sactor ad a whole. This i8S becanse of the rising rates of return

t0 medical education over time.

Ric'HaIﬂsun alse ted the returns t© nipe Bpecialties over genefal

practice. The results shown in Table
of wide disparsion between the Teturn to different specialties. Anaesthesiology

- and radicology yiel:f the highest rewards, while the retWM+®d internal medicine

and paychiatry are very low. What is important f‘or o?r. purposes ig whether

the di.ff‘amnt}al returns are due to restrictions on @ « Dut no statistical
31
relationabip wasrﬁfound between the retums to different cialties and failure

£
rates on certif¥ing examinations (T;éble S5e11)s

The reduction in the apparent high returps to certain professi after
1
adj‘l-l-Bt‘mg for hours worked is made clear in the work of gkay,s {‘.'97 .

-

)(For & sumbary, 8ee also Eckals 1973b). Using 1960 U.3. ansua data he
esti.ma.teﬁl tne return to education within 70 occupations. Table 5.12 shows
N the asigl;ﬁ:tes for selected occuPations tefore am‘i after standardising to
2,000 hours of work per year. The results are consistent with e-;irlier

findings that dentists arde wetter of f than doctors. '
y
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“ . . ‘Table_5.1)
v Returne to medical epecialties and failure
b rates on board ax;minationsl UsSa 4 126%
percentage
.Specialty Rate of return Failure rate
Paet{iatnca e " Wegative 17
aq?gstheéiology 36,0 Neds
Ir.atamal medicine ' 145 ' Nelle
Poychiatry .5 51 -
Ob;itetrica - ngna.eﬁoiog 7.3 32 '
Ophthalmology ‘ 18.7 18
Radiology - 27.0 * 29
h General surgery 6.3 ‘ 17
Orthopasdic surgery 20,2 4
\

O

Source: Richardaon {1971), pp. 204, 227w

Notes: Retums are relative to general practice.
n.a. = not available.

=
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Table 5.12
Beturns to ggmgn—’ﬁn within selected ngg_uza;.icmg. v

Ll

and after adfustment for hours worked.
3 .
v, UsSede 1960 .
{Percentage) ;
Private rate of retum
Occubation
° Crude }i?um-ndjnated'
Accbuntants negative ‘negative
- ] Bte 3.5 19,5 )
/ Lawyers 4.0 negative
Physiciang 9.0 5.0
Managers, employed over 100.0 over 100.0

Source?: Eckaus (1973a}, Tabdle 3.

kY

Wote: All rates of retum refer t0 5 years Or pore

of college relative to 4 years of co{lago.
Lindsay (1973) studied the relationshiP between hours worked and the

returne 10 medical education in the U.,3. For this purpose he re-calculated
the pet present walues of dosctor training.uaing the data of three existing
atudieny before and after aé.justing for hours worked. 1

In the first place, Fried.;nan and Kuznets' [1945) 1.‘17 warranted
d.ifférential of the earninga of doctors relative to dentists become ${32
af'ter taking into account the fact that doctors work 62 houré/ﬂsek while
dentiste work only 55. The 1.\32 valug happens to be exactly equal to the
one observed by Friedman and Kusznets and, therefore, this finding implies no
restriction to entry into the medical profession. Table 5+13 shows that the
Fein and Weber f191’1) eamings data when adjusted downwards from 62 to 40
hou.rs worked gave a Mpreaent value at the 10 per cent rate ofaacount.
That is, medical trainin€ not only did no-t.‘ imply a monoPoly income, but was

also unprofitable. The seme result was Obtained by rlcompllt:i.ng Sloants (1970)

11y

-
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L]

"‘rotes. Adjustment for hours worked gave o podenti prosent valus in 15%9

and 5 negative value in 1959, N

Tabin Seld
Not Dropesnt vglﬁea to_moedical training before .
L
r\Innd after adfuntmont for hourt worked

o

. Not prooent value ’ .
+ ] * {1n ;j *
Study Yoar -
. Crude " adjusted for
’ hourd | )

Feln and Wober (1971} | 1966 | 24,376 =4,580 -

Sloan (1970) 1955 | 33,542 39,841 g

& 1959 [11,660 ° 1,9%0
L - - L3
. . -

Source? Lindsay (1973), pp. 338, 40.

Wote: All adjuetmenta are.to 40 houre worked.
Digeount rate used equal to 10 per eent.

Turning to England, m orthcoming) estimated rates of return
to medical Practitioners using the 1966 follow=up sample of the Cenﬂ;as of.
Population. The rates of return to different occupations appear in Table 5.14.
A% in the case l:;f the United States, medical education in England does net ‘

appear to exhiblt "excessive' private- retumas |

The ﬁﬁ_:gg_t_o_g (1960) Report looked i.‘nto the doctora?, dentists' and other
professions relnunaratlion. Table 9415 shows median annual eamings and lifetime
eaTnings at a zerp discount rate. The last colﬁm.n in this table adjusta for
the differeftial age di;strlbution of sarnings within professions. As shown
in this table, many other profeseions exhibit higher earnings than ddctors.

Of course, consultants is the top category, followed by actuaries.

\

o
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* [g‘cle i- Iﬂ N
Batoo of wotuyn by cooubation, U,K. 196¢
* . {porcentage)
\ a -
Occupation ® Rate of rotum
Mydical proctitionors 1£.8 ' )
. 4
: Arfhitecto 3 13.4
Solioitere 19.9
Accountants

193

3ource: Morris (forthcoming), * '
Table 10.
ft i.s worth noting that all National Health Service doctore eamn exactly
over their-lifetime an puch as sall graduatez in indubtry. Thia is certainly
not evidence of exigtence of mgopoly prof: L in the medical profefsion.

The U.K. Royal Commission {1972) up-ddted the figures reported ‘earlier.

Table 5.16 reveala the same patierm, namely tHat many o¢cupaiions exhfbit
higher eéarnings than doctore. This is alsd the case with the recent figures
. )

from the U.K« Department of EmPloyment (Table S.i7}. Academic univereity

{ . .
‘ataff appear to earn, %m fact, more than doctore and dentists in general.
[+

Thie is, of tourse, surpri;ing and one wo;-yders wheiher the low returna tf"
medical training might be caused by under-reporting of earmning?. The saie
picture iZ revealed in the latest 1973 suw;y of samings of the UK. .
Department of Employment{ Table 5.18).

‘ Turning to another country, Lévy-Garboua (1973) analysed the data of
.the 1970 T4NeSeEEe survey on the earnings of qualified persons in France.
The results..in"l'a‘hle 5.19 indicate "that doctoz:a in Prance eam about double
the amount of higher education greduates fn general. “Unfortunately, these

fi & have not been rplated to coate and therefore we cannot asaert whether
gure rglat h

¢p doctors in France enjo},r monopoly profite.
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Table 5.1

Annual and 1ifortmo earningdo by oc&umtion, Y.k, 1955/56

h - L]
Gecupation . Anmual [ Lifetime
‘ income income
.| General medical practifioners 1:2,1(00_ £79,000 -
Conoul tants 3,353 119,000
N +
ﬂc{:j‘.ur hoapital medical officers 1,974 ’ -73,000
: . " . ~ . s
All WK, 5, doetors . 84,000
& ] . -
Ceneral dental praciitioners N2,273 /9,(500
Aecountants * 1,814 71,000
’ Actuaries . . 2,785 000
Barristers ‘ #32y
b . - AN ¥ .
Solicitors (Bngland and wdg;;y( 2,205 258,000 .«
. ~ .
Avchitects 1,365 J 54,000 v
Bngingers o . . ol 497 [ 59,000
University’ teachers - 1,541 63,000 .
.Graduates in industry * - 1,660 y 84,000
. )
Source; Pilkington {1950}, pp. 40, 44.
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. ) L o
. ' . {'I"able G 6' . W
Anrual. eemnings by occupation, UsK., 1971-72 "
] ) ) Occubatiaé._"’ . Armual eamings 4
o ;r liouse officer * £1,755
Sentof Kouse officer ﬁlgénimum) v 2,040 )
! Registrar (minimum) £ ?%"’ 2,38
" Senior registrar?{dth p&int ) 3,237
' Consultant * 5,676
Barristers -(1967-_558)« 3,210
Solicitors (1968-£9) 5,373
Architects (1969=70) ' ' 3,613
. Actuaries (1968-¢9) ¥ ) 5,5 "
Engineers {median 2,841 ~
Chemists (median) 3,220 T2
Prysicists (196 - . 3,300
University teachers (1968—69)ﬁ 2,570 .
University profeesor 5,808,
Head teacher, grammar- échool 4,3Cd3
-
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ble 5,1
L 4

Eamings by occupation, U.K., April {972

a Occupation Annual eamings
Civil engineer £2,614
University academic staff 1,380
School .teacher 2,189

 Medical or dental practitioney 3,224I
Accountant I 2,324
Burveyor ’ 2,215
Miner, underground 1,799

Source: UK. Departm

Hotet Weekly median earndings multiplied by 52 weeks
for all ocoupationa,

)
ent of Employment {1972}.

Table 5.18

Earnings By occupation, U.K. April 1973

Occupation Anmual earnings
| Accountanta £2,574 i
-
Civil servanis 3,016
University academic staff 3,968
--——Hadical practitioners - 3,136

Source: U.Ks Department of Employment M974.)
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Table 5.19
Peak—annual and lifetime earnirigs by occuPation: France. 1970
& Peak Lifetine
Occupation annual earnings

. earnings

ﬁoctcr ' | P 419,600 F 900,680
All higher educaticn
. graduates 5¢€ ,900 426,030 -

Sources Based oé Lévy-Garboua (1973}, pps 13, 32,

Note:s Lifetime earnings discounted at zero interest -
rate.

Fer e\f‘i&nce on the possible existence of monopoly incomes in sther
countries we. turn to the work of Scitovs;kﬂ,' (196¢a and 196€b)s  The author's
main concern was to teat the hypothesis that with the advancement of
democraty and availability of university pluces, the status of the
professional classes worsens over time. PFurthemore {in 2 cross-sactional
senge ) if, eay, Frence nas more democrdcy than America, then professicnal
inconles would be&‘iepressed in France relati{f‘e to AmeTica,. In other words
3citoveky tests for the existence 'ot‘ supply effects debressing professienal
incomes. In the preasence of such supply effects certain catefories of
professionals might try to defend thelr interestc by restricting 51_.1pp1y‘.

Jeitovsky studied five prn:;feasions in eight countries from about 1900

to 10 The professions were medicine, law, dentistry, university teaching

. and higher civil service., The countTies were the U.s., Canada, U.K.,

France, Gemany, Jermark, Jweden and Norway. Consilering professionals us

a whole First, scitoveky slews that there exists a supply effect. “In Pigure
5.2 the salary of a professional relative to an unskilled worker is plotted
against enrollrent in higher education. "The wajority of countries fall within
the shaded area, Namely, the .hi.‘;hEI‘ the university enrollment rate, the lower

12> T

v
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e the profeasional salary.
Turning to partic}lla.r profeseions Scitovaky compaTe€™earning® within
 eovmtriea relative ’to tha countIyvs per’ caplta income. Concenilrating on the
. moet mcentl data,Table 5.26 shows the I:elative poeitions of the five professions
in the eight countries studied. Reading hori:zontally, medicai doctors are
better oft than other profesatons in moot countnes. A notahle exception
is univeraitlf profaseors in Uermany who a.re betteroff than dootors.

Reading wrtically (within occuPc‘l-tions) doctora are doing better in the U.S.,

U.K., Prance end Sweden relative to other countries. However, such

compa;-isons should be treated with cantion as all figureg do not refer to
the same year. Moreover, evidenoe~on monogolaf incomes cannot be eatablished
by only looking st the revenue aida. The costs of training must be taken
into account aa well. ’

But Scitovalqr'a work 18 a lamdmark in compariaons of this kind becauae
of the time—ﬁeries versus the cross-aectional dimension of his analysia.
Table 5.21 chows the over time movement of the numbel of physictans per
100,000 inhabitants in the United States along with their abeolute .a.\"ld
r'ela.ti"\m eamin Howsver; the readar has already been wamed ebout

apparent comParigohs of thip-type.

T
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o India i B
1 * Pakistan : s Figure 5.2, Univergity enrolmgnt and profeséional salaries.
Source: Seiteveky (1966a), p.30.~‘
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Table 5.20 -

Professional eaminge by occupation as multiple of

™

/

-

per capita income

=T
Occupation Top level
. Country doctors Sentists meeasg;s Lawyers | civil
. seTvante
- -
Ui3ehe 4.2 2.8 241 2y 4.1
K. 443 33 1.8 3.2 8.9
! Canpda 2.9 241 2.0 2.6 4.1
-3
Frarce 4.8 5.5 2.9 NGB 1.7
) /ﬂemzmy 2.0 1.9 41 2.9 6.7
dehmark 1.0 Neda 2.3 2.6 2.6
Norway 22 2.4 - 2.2 2.2
* Sweden 4.2 202 2.4 3.9 2.6
i
. ' ’ -
Jource: 3eitoveky {1977a}, pp. ”3,5, 3B Q. /
Lotes Figures refer 1o most recert year.

ERI

Aruitoxt provided by Eic:

i




O

ERIC

Aruitoxt provided by Eic:

126
e

Tahle

21

Prysicians, U.3.A,3 Time series of professional esrnings

Phyoiciane par

ﬁnnual,pmf’essional.‘ earnings

Year, [ 100,000 inhabitanta In § |48 multiple of per
capita income
1900 15¢ )
1910 147
' LY
1920 137 '
1928 125
1929 5,224 2.9
. S - .
1930 124 4,87¢ 3.2
1934 128 1,700
1933 13 4,730 5e2
1948 1% 11,330 1.2
- 1950 13 12,320 [P
1951 13,430 3.2
1952 132
1956 13, 19,18G 3.8
L3
132 Py

1358

21,570

ource: Jeitgvsky (19¢7a), P=35 anl seitovsky {190}, p.18<
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Do educaticnagl restrictiore renerate monopolY incomes?
[ »

Ir. th16 chapter we tave preventod o large bouy of evidence on tne
[

existence or pon—existence of ronopoly incomes. This evidence couli be

divided into two parto:

. a. Wynotomatic or intuitive eviidercey lige phySicians=to-

-
. - o

population ratioe and relative eamings in lifferent
profesaions, anu
. evildence tast could TRally help us in ?I-ESBESihf_;," the

Pxistence or nom—existence of monopoly incomen like

benef it_—cost ra'ti.os.
For reasons stated in the introduction,evidence under a. above, Iri.s deficient
for our purpcses and trercfore cannot be celled in support of the hypothesis
of exietence _of menoPoly incomes. Therefore, we. have to concentrate opn evidence
under b.

AB a Postscript, let us .i.llustrate this by consider:lr:g the moBt pecent
data on Joctors anld Jdentists in the U.Ke The 5HJS scale salariez™s oi-‘ 1 April,
1973 were ag in Table 5,22, The stocks of. Jdoctors and dentists 48 wel) a8
the anmual intaxe of‘t‘ne respective gchools aPPear in Table He2le ’

.

Taple 5,22

Doctors and dentigts salaries. U.Kus 1973

‘ ' Category , Annual salary
House officer £2,069 X
Jenior house officer 2,664 ’
Registrar ' 1,192
. Jenior registrar. 3,855 )
Consultany - 64341 *
General denial surgery 3,882 '

kY

Source: UK. Aoyal Commimsion (197})
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Table 3.2 \‘
Jdtocks and flows of doctors and dentisds, U.K.
- ik
P Doctors Entists
Categery - -
) - Annual . W [ Annual
) Stock |\ take “t""k& intake °
General practitioners 23,250
Hoepital training - .
grades 16,700
Consultants 11,500 S
1
411 dentists 12,054
re ©o1962
uf Ll .
1972 . 1 .
1960 2,020
1970 , ) 2,870
- ' —+
4
B *
’ Source: UiK. Royal Commission (19727).
- -
ﬁ, Although doctors appdar to earn more than dentiste one should 2 into
, acCount the fact that dentiste start their careet earlior (zge 22 or 21} and

4

I} R

_aga 23 or 24. -Then they sﬁend. at least one ygar at a house ?fficer.posb
order to '*qf\alii‘y for x:egistra.ticn v:it.h ‘the British Medical Council.

It is only then that they can er’1ter general practice, unless they‘follig

a hogpital c‘a.rser._ The latter involves several extra yesrs in training postlé.‘
as Senior House Officer, fegistrar, Senior Registrar and eventually_(and‘

also, hopeﬁl.‘lly), consultant. The typical age of entry into general practice
ia 310 while the typical a:a\f‘ becoming Congultant is }7, To all that ape

m(tBt add the longer hours of work, particularly during the junior tra.ininﬁ
. ’ & - _'
t

posts. N
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The evidence on cost<benefit analysie Presented in thie paper cuggests
that although the existence of monopoly i;ncomes cammot be d.i.amiss\ed ita
extent iB not as much a8 intuitively thought. Thers are meveral factors
acqp@ting for thie conclusion: ’

2. The higher training costs of. those With higher eventual incomes.

b, The longer hgurs worked of those with higher incomes, and

s The Qifetims aBPeF:t rather than a cruss-sectional comparison at

a given age.

The simple comparison of incomes of different ProfessiSites as traditiomally
done by the layman, would mask all’three factors above.

Hith respect to particular r@gfeusianﬂ it can be said that dentists
are better gff than doctors in general and that this migh;\b'ia the ms‘ult ’
of restrictions. Within the group of doctors, certain sPecialities like
anaesthesiology and radioclogy seem to generate rents. It carmot be
established, howave.r, whether thase rents are transitory in nature {quspi
rents} or that they will disaPPear a% more dootors are aitracted to them.

The cogpclusion that the existing evidence does not fully supPort t.he
edatence of ‘monapoly incomes becomes atIvnger when tqualified as follows.
(T pazin concern is the role of schools in the gor:e'rati.an of monopPoly incomeé.
Whether monopoly incomes exist or not,it should be noted that restriction
of the output of schools is 'b‘ut one method of preserving monopolyld c%
{U.X. Konopelies Commiseion 1970)s Other methods include impceitfon of
further fnan—schooling) costsy age, nationality and sex discrimination as
wall as yestrictions on i.mmigra;;ion. Further costs inciude examin'ation. entrance
and subscTiption fees. For examble, the cost of the MeReCuPe oxamination in )

the UuK. i%¥ £55, while the anrmal subscription to the London Stock Exchange

is £262. Age 1imits are set Wy professional bodies for sitting at qualifying
“ ‘ -

1
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F . . .
=examinations oF for corporate membersnip. For example, tae working rule
of membership to the.ﬂsaociation of Professional Engineers in the U.K. is
27 years old. Until very recently, the London Jtock Exchange did not admit
women. Furthermore, the U.K. Law Jociety and tne Jtock Exchange restrict
membership to British subjects.

k\ Inmigration restrietions are more ¢ommon in the medical Profession.
Under the excuse of domestic conSumer protectir.;n the Yocal medical asaoci;tim
usually asks for & demonstration of comPeterce by foreign doctors. For
examPle, in thel.5., foreign doctors have to pagse the Z.C.Fu.Ce (Bxamination
Council for Foreign I-éd.ical Graduates ). F‘ur'themore, restrictions on doctorts
mobility is imposed even witkin countries, a.S. by the Ji.te licensiny hoards
in the Us3+ ImmifPation restrictions c¢an, of course, accour! for differencee
in doctors® eamings between countries. For example, one of the reasons why
relative doctora® incomes are depressel in the U.K. relative to the U.s. is
that British immigration cont.rols ot doctors are less tight than in America,

Therdfore, ti-u:.re exist a host of Jifficulties of entry into a Profession
other than education. Hence monoPely incomes are not only Emnera;a\i by
'educa.tion:* But againet this .<qualification,the poesibility of under-reporting
of incomes in’the :nedi.cal profelsai.on' must be stateds. Nost of the Usde

I doctors’ earnings analyses presented in tnis paper utilise data t‘r‘or;f"»;‘?"‘;;6

Hedi peonemics. The hypothesis cammot be rejected that orofessional bodies

have interest in withholding informmation on the exact eJmings of tneira

-
[

4 menbers. . .
Another counter-qualification is that the hou.t:s ‘warked odjustnent might
have been car'ried too fare If physicians are sapPy With.ihe amount of hours
they .work and have an upward sloPing supply curve for their sewif:es, then one sho
not correct their exmnings lowmwarls in tre hours—worked—cd justment Process.

The reaton i5 trat such imlividuals night place a lower wvalue or leisure than

O
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the one suggested by the last hour worked, and therefore expeTience no

"

-

disutility by working longer hours {Richardsen, 1971}. 7 .
. iy -

EF".u't]-ne.mft:ma, the poesibility ofkma}rictlon via incréasee in the cost
of astudy ouet be mentioned here. If, say,_ the doctors' aaaof:la ion N;]'I.L'L'I‘BB
excessive training for' t}:e sake of qQuality and if this t.re.inlng dq
neceasartly increasne doctora' Productivity, ther; this is a cpue of restriction.

Less doctors would be employed because of the increaded c00t. (At the same

- . <r

tine, the returns_to wedical education might aPPear "normal™. {3loan 1973,

p.348). Of course, the availabls ovilence cannot satablich whethoy Guch kl;ul

of rectriction exists or not.

i
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B Chapter 6 -
K THE FRINGE BENEFITS OF EDUCATION

Earnings data,as usually recorded i official statistics,do not take
A . i . e‘ .
into account fringe benefite. If more educated labour enjoys more fringe

benefits than less educated labour, crude earnings differentials under=

estimate the returns to education.. There exist hundreds of items of
fringe benefits in additio& to baskc pay. These rarge from pensions, lile

assurance and stock option schemes, fo subsidised meals ahd holidayg. ©Of
. t °

course, in our Survey we would like to igglude all o7 them, but unfcrtunateii

,,
i

we are rastricted by the availsble data. B R
L2 .

]

How to ouantify nonpecuniary¥ fringes?

A total cﬁmpenaation packape, call it ¥, can be decomposed into three
parts. .
-~ {gh Basic pay, ¥, + which reflects the time rate or, in the cas; of
civil servqgts. their grade and step in pry scales.
(u) Pecuniary Erinwes.le. such as life assurance and paid leave, and
i (c)} Hon-pecuniary fringes, Fn' like leisure time and working conditions
{e.gs use of air-conditioned officel. =
. In assessing the-true pay packare

IY:Ybi-Fpi-Fn.

the obvious question is how to put a monetary value on the second¢¢§hponent 4,
of franges, Fn'
Some of the items within the non-pecuniary category of Iringes can be
quantified, for example, by applying the persen's wage rate<%o his leisure
) - !
hours. Sut note that this is not entirely satisfactory as the person might

be willing to work overtime at a hirher rate of pay. He might even place

r 3

» “\-’_‘\ ) '
Qo . X ~.
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’

a3 lower opportunity cost to hig leisur® hours nnd, therefore. work for
1ess {Corroll and Ihnen 1967, p.869). Other items, however, such as the
uo;king environment will Temain unquantifiabe—We—-eould only qualif{
that the monetary value of the total pay package arrived at in thia way
rePresents an underestimate. ! | S

Vs -
- ’:3. Data_sourced

Information on fringe benefits 1n pgeneral is gbundant. But data oOn
f:;:;:—benefits clascified by the educational leével of the recipient are
veary scanty. - .

' The ‘data sources ¢an be classified into five diotinct greups. .

{a) Various monographs on fringe benefits like Moenman (1974 ), Reid and
Robertson {1965}, Burgesz (1963} and Rubfer {1962). The problem with
theae monographs, h;uever, is thet they give a too aggregate picture of

fringes for our purposes and the fringe benefits are c¢lassified by industrial

or occuPational cat?goriea. Um the other hand this source of data is useful
in assessing thelimportance of the total fringes in the pay package and their
overéime trend. Mareover, gf sne eatablishes an cccupation into education
translation. some light gan be thrown on our problem.

(b) & ;umber of Government publications Provide the ;ame kind of
information on a regular basis. The most useful afpear to be the U.3,
Bureau of lLa‘.our Statistics surveys of emploYee compensation, the U.3.
Chamber of Commerce biennial survey of frinsé benefits and®the U.K. Depart-
nent of Employment "New Earnings Survey". The Problem with this t¥pe of
source of data, however, ig that although the industrial dimension is
covered in great detail tﬁe occupatioqal dimension is either absent or

treated at a very aggregate level.
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(c) Evidence on fringe benefits by sesypation &sn be found by

specialised

gcannin® the pares pf e the Harvard Business Review

and the Monthly Labour Review. \e problAm witn tne former is that it

deale almoet exclusively with toP exgfutive pay and, therefore, the educaticnal

dimeneion i5 absent. The problem Yith the latter is that it provides

extensive coverage op the industrial, but not occurational dimensicn of

fringe denefits. : '

.

{d) Further evidence on frinRe benefits by educational lsvel can bg-hhormes ™

1=
extracted from ad hoc tabulationg encountered i1n the literature. Thie is
N .

§ L
wten an author's maln concern was not the study eof frijpge benefits but in
L]
the process of anal¥sinf, esrninfs he produced a useful tabulation for our

purpoees (e.g. Carroll and Ihrlen 1967).
(e) Finally, the civil service PaY scalef can be used as a basis for .
computing fringe benefits by educational level. But the reader should be -
warned that althouqh civil servents® [Tinge benefits rePresent a Private
gain, one is not gertain whether this reflgcts a social gain as well. Tﬁé
reason 18 that Goverbment dees not.obey profit raximising principles and

therefore a divergence way exist between private zpd social returns computed

-

on the pasis of farninzs of public sectcr emcloyees.

In what follows we first asséss the importan of frinee benefits in

the total erployee conpensaiion. Ther we proceed tc alternative classifica.

tions of franre benefits, i.e. by occucation. ecorfomic sector, sex and, ) 1 )r

finally, education. T»e resson for ‘the alternatifye classifications is

that direct evidence on frinFe benefits by educatildnal level is practically
non-existant. But tFe extent tp whick certain ecécupations are more education;

iptensive than others Provides indirect evidence on the educationsl dimension

of frinke benefits. . - f/h-‘
-

e
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The evidence .

Let uB start by Presenting same informatiom ©n the significance of
fringe benefits a6 a vhole re]aqive tg bAse mopey wa%es. Tables 61 and
6.2'shaw that this i8 not a nefligible percentage. In some countries the
piropoition of fringes‘relative to money wages can be as high as 100 per cent. 4’¢’J§’.
And this. information relates to the late fifties. Table G.3 shows that
the importance of [ringes increase over time. ' Whereas a limitedl categol&
of benefits represented l.4 per cent of the total compensat123 in 1929, it
now rebresants nearly 1C per cent. Finall¥, Taeble 6.4 shows the composition
of ffinge benefita at two points {p time in the United States. Pension -
p&ans and paid holidays agecunt for the majority of supplementary expenses.

In terms of assolute magnitude Gordon and Le Bleu {1970) report that
h.s. companies spent 100 billion dollars in 1967 on employee benefits which
{a about, oﬁe-fif?h af tﬁe countiy's Gra;s National Product. And in terss
of relative magnitudes employee benefits expanded more than fwice as fast
ag wages and sala}ies. The 1929=1967 average snnusl rates of growth are ©
as follows: !

Wages and galaries 3.9

. Fringe--benefits ~ 9.6%
In‘the lirht! of the 2bove evidence we conclude that the inclusion of

fringe benefits is a must in anhy analysis of earnings. Our problem, however,

is to classify $hen by educdtional level.

1&5 specified in the footnote of Table 6.3

O ) ("_
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fringes as a percentage of money wares by country

(0

13&

Table 6.1

o

4

: /
Country Percentage of;wageé- o
U.5.4, 23
* UK. 15
Austria S0
Belgium 31
Canada . 22
France 52
Denmark 1?7
.Germany hi
Greece ' L3 .
Israel 4 59
Italy e
Netherlandas ‘ 30 j -
Sweder. }5
Turkey : 43
Source: Rubner (1962}, p,231

Table £.2

Supplementary labour costs as percentage of esrnings by country

Fl

Country Percegtape of supplementary
- labour coete "
Bé%gium 48,8
France . 8o.o
West Germany 61.8 .
Italy 99.3
Netherlands ’ ] 50.7
HeKa 30.0
Source: Reid (1965b), p.l119
Hote: Data refer to the cherical industry in 1961

™
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Table 6,3

Percentage Importance of selected fringe bepefits in the

-

-

Year Fringe benefits ®*ag a percentage
of &otal compensation
1929 Y
1930-34 . L7 -
1935-39 3k
1940-44 3.8
1945-49 4,6
1950-54 5.3
1955-59 ' 6.7
1960-64 8.4 )
1965-69. - - 9.5
) ¢
Source: Bauman {1970), p.19 *

a+ Includes social securiky, unemployment,

life and health insurante as well as P;nsions.

Paid leave and bomuses are excluded.

Percentage of total payrell
- . LY

Table 6.4

- Fringe benefit cemponents sasakp_ercent-aga of total payrell,
, Item e 1947 1961
Legally r;quirement paymsnts 2.9 LS
" Pension plans b,1 8.7
Paid rest peﬂho\s {lunch, travel ete.) .6 2.5
Paid holjdaye and sick leave 18 8.8
Profit sharing snd bonuses Ai2 1.97
1.6 26,4

T L3
\

Source’

i

G+5+ Chamber of Commerce {1962}, p.28.

Id2
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Alternative dimeneions of frinﬁes

In the abgence of direct daté on fringe benefits by education wé
have to look at alternative dimensions of fripfe bepefits such as occupation
and economic sectqr.. To the extent that the labour forece 1p certain
°°?“Pﬂti°nﬂ'ﬂr sectors has a higher level 0} educsgional attainment than

others, such tabulstions can yield infirect evidence or ocur problem.

Since moat 6? the data examined in this paper refer to thetUnited

States and Great Britain we present below gome evidznce that this is, in

fact, the case.

As Tables 6.6 and 6.7 indicate, there exists a considerTable

5

spread of educati l¢attainment’(in terms of the average years of -schdol
completeh) betueenloccupatiogal and industrial sector employee groupé.

In Great Britain the difference between the hirhest (professionals)
andlldues{ (miners) ceeupations is 3,9 years of schooling. The eorrespending
d:f!i;ence in the U.S. haPpens to be identical, although the average level

of schooling of the U.3. labour force 15 hicher than the U.K.'s. Finally,
Table 6.7 khows that certain industries like commerce and services are

more education intensive than others (like construction and agriculture).

14

o




. Table 6.5 -

Education by oceupation, U.K. 1961

.

Cccupation Average years of
: schooling
-

PFro &as ional, technical and
re!uz

1 #d workers . 1204
, Adminietrative, sxecutive and -

manager:ia% workers , 10.7

Clerical workers I 10.2

Sales workers 9.4

.
Craftsmen, productiod and
process workers 6.3

Miners . R.5

Source: OQ.R.C.D. (1969}, p.45
Hote: Rased on the fpllowing assumptions on the years

of schooling corresponding to terminal education wgesy

Terminal edudation " Years of I
. age schocling
Less than 15 8

15 . 10
16 == 1n ¢

17-19 &>

Over 20 \16

.
#
——
* .

o ‘.'I ]4}
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- Table 6.6

Education by occupation, U.5.4., 196C

Oecupation Average years of
. scrooling
. Proefessional, technicM\and
related workers 14,6
Administrators, eXecutive and
managerial workers ' 12.5 <
Clerical workers . 12.0
Sales workera } . 11.7
L]
Craftsmen, productfon-process
workers f 10.7 4.
“Mipers = . 105
. &
1
Sourse: O,E.C.D. (1969}, p.11?

-

Note! Based the ﬂjﬁiﬁwinp assumptions on the years
Fow .

ficatiogs: !f : . H\ ;

Less'than 4 years of high schopl = 10

4% years of high = 12"
‘e
1-3 years of college = 1k
" 4 years of college - 16
5 years or more of college = 17 4
N o
) . -
% ¢
%, .
% '
% .

=
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Table 6.7 p
. Education by economic sector, U.S.A., 1960
Sector Average educational level
of the labour force {in
Years)
Agriculture "osa
Mining L 9.4
h Manufacturing ' 10.0
. Construction ' 7.6 . /
Electricity 10.3
Commerce 10.9
. Services - ‘- 1.3
Source: Based on O.FE.C.D. (1969), p.ll4, s
A { ‘Gecupation
“'-,‘ Table 6.8 presents evidence on the differentie) fringe benefits
N *petween office and non-office emplqyees in the United States. Office
[ ] - »
employees not ohly have a higher level of compensation than nop-office
B employees, but they alse receive more vacation and holidays, retirement

plans and boenuges. Although the exact educetional content of the two
™, . : . s
kinds of employees cannot be specified. fringe benefits are highly

related to education.

’ . &
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Table 6.8
Fringe benefits for of fice vs. non-cffice employees,
-~ [} U.8. 4. ) 1968 -
)
N - ’ r
T ane'benef:its as percentage of total
' 3 compensation
Fringe iten offide . "Nonuoffice
' empilloyees amployees
*Vacations and holidays| 6.1 . 4.8
- Retirement programmes 6.3 .9
: Health programmes Cons . .1
{1 Bonuses i 1.8 5
* 5 * - 3 -
Total co?npenaa\t:ion
(Dollars per hour) i} 4.62 3.20 '

source: U.S. Department of Labour (1971}, p.lb.

Table 6.9 gresents milar evidence for the U K. The occ;.lpational levele
dmtinﬁui_ﬁ’hed are now opdratives -\rer-sus clericil workers. The 1a;ter are
clearly treated better in' almost every respect. They receive more holid-ays.
they work less and enjoy such fringese as net having to clgck ©n, and no pay

deductions for bgnﬂ"late.

\ < Table £.9 * .
Fringe beneTite by occupation, U.K.
I
a 1 + {Percentage of establishments in which
s : different conditions apply)
Condition I Operati\res Clerical workers,
‘Horidgys: 15 days + ] 7 8 | r
Normal working time 40 + hours/week 9?7 9
K Sick pay employer's scheme 57 ! g8
Pension gmplayér'-a scheme 67 ¢ LGC .
Ferzonal time off with pay 29 ’ B3 [~
Pay deductions for lsteneas SO 8 .
““*-m.\ Ho clockinr on . 2 L8

Source: Wedderburn {1972}, 0.177

147 . ‘ S
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Table 6.10 refers alao- to the U.K. and gives an altemativeloccupational

contrast between manual and non-manual workers. According to the most !
1 recent earpnings survey of the U.K. Department of Emplo{ment, basic pay
repregents only '}_’_1 per cent of manual workere' pay. The rest has to be
made uUp by overtime or peu:.n::wentel \;y results. But more educated non-manual
L\«:rkera' vay consists- mostly { 9 per cent) of tr'ieir basic pa¥e Therefore, ']‘

non-manual werkers do not have to work as hard to achieve an even higher '

level of total .ea.f'nings (98 versus £38 per week}.

Table 6410

ComPositfon of the earnings of mapual end non-manual .
men, U.K., 1973

- Earnings component ) Manual Non-manual

Basic pay 71 5% 93,84 . N
Payment by results 9.6 2.8

ay ¥ .
Overtime 16.3 3.0 .

/_"-\- N
Shift and p{{zmiwn pay 2.6 4 , -
. - 1008 * 100% :

Gross weekly pay - £38.1 ghB.1

Source: U.K. Department of Emplo¥ient {1973}, Tables 67 and 68.

An alternative Gccupatimal diatinction that relates to education
is b&een yorks" and “staff" employses.  Reid (1965a p.42) presents
the following evidence on supplementary isbour costs for the two kinds

of employees: works 1le8 per cent ang staff 18.1 per cent of total

remuneration.
S
145
-]
O
ERIC
, ' L




rd

O

ERIC

Aruitoxt provided by Eic:

L

v 146 T Y
Moonman (19’?;) reports fringe benefits by using a' further alternative
occupational clagsification:  that between hourly, weekly and monthly paid
employees. As shown in Table 6.11 weekly and &:nth‘ly paicd employeces .
{presumably 'w:ith higher levels of .educetional attainment) enjoy more paid
hol:idleqrs. Moreover, they receive more benefi\:a jn terms of pension and
life insurapce plans (Table _6.12). According tg ;‘Ioonman. the overall
cost of f‘r:ing; bene fits munt to 21 per cant of the payrell or £325 per

W

employee. However, it should be mentioned that her sample Eis biased

towards large ¢omPaniess .
Table 6.1 : .
Annusl holidays and gost by type of employee, U.K.
* o . . .
* -
Employes, Average pumber of holidays
. per year (ip s)
M - ﬁ é% x
. N L]
Hourly paid 15,4 .
Weokly or monthly paid 1643 T
Senlor executive © 19,1 . 7 8.5 .
I c :
’ " - 3 B -
Source: Based on Moonman (1973), pp.17-18. . . ‘M
» ' =,

Table 6.12. -~

Percentage of compani®s providing pension and jife assurance By
type of employee )

] L =t
Exployee percemco‘rﬂpqnies
Hourly paid 82.5
wWeekly paid 92.5 : .
!
., Monthly paid and Senior
Management 100.0
. - -
Source: Moomman (1973}, p.52. [
rJ
- i L]
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cost of fringe bemefits to executive in the U.K. is £770 per head. per year.

I
“Fhis figure covers meals, bonuses, pensi&s and carg, «
.

L

(Table 6.13)e  wi . N .-
- Fa 4
. Table 6.13 ’
. a'verage afiter«tax income of toﬂ' e‘xecutwes. U.5.19%-6% ’
¥ R ¢ . .
. [
. Compengat ion . l g \ g ]
. . L te v
. Salary ™ _bonus P Ky ,830 38 -
Fension ben Ats - ' 51,290 [ 15"
o Daferred comrensation . ’ I.
» ahd -profit sharing . 23,640 . 11 :
L .
Stock options 7%,999 36 h)
- - ‘-- . I3
- - o - S
- -
Total 210,660 Lol00 -
. - £l -
Source: Lewpllen {1968}. )
’ -
-’ -
Lfumt ¥ . "
. ] . . -
. Y . L .
. - . 3
\ - . ’\
- \ e i *
- . N ' ' h - Lo .
e '
. ' A . " -
I'4 L] N L
h e .‘
: Yo @ .
: - n )
. - 4 . .
&) ¥, I o) . 5
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Moving up the oc'cupat:ional ladder, Moopmen cites evidénces that the
& . o

2 -

- ‘ »
Lewellen (136R) studied the top five executives in the .50 largest

-

5
&

"

. - - .k
Q 0.5, manufacturing corporations. _lfﬂa snalysis revealed that the basic

o ’ )
salary anrd bonus &re ocnly one third of the executive's total pay package

el

.

- .




. bE ; )
£ . " ¥ J
14%
’ —+ ’
- " . * N - .
- - The Aseociated Industrfial Consultants publ-ish dag.a on the Iringe

benefits of executivea in the U.K. T.able £.14 shows how these "benefits
. . : g
have growa’ within five years: The greatest shifts have besn téwards
' 4 y

life assurance and pr:i\;'ate nedieal ¢reatment plans. |
~
- B " - .
- . Table 6,14 .
rroportion of executives receiving fringe
bepefits, by item
\ .

L)

‘ _ Fringe item ‘| 1963 | 1968" ¢
Bonus ' ¥u1.1 406
Company car ~ 32,5 . L45uh <
<5
) Subsidised lunches . . k0 * N79.3
~ i / -
. /V Allowance for use of 6wn car 3.9 27.3
. 1
" . Free life assurance 3.2'] 790
» Insurance for private medicad . 2e2 264
¥ treatment . N
_ Source: Assoclated Industrigzl Conault;nts (196}, p.b",
- / N "‘-l‘
LFY " =
~ <=4
W " . -
« ?\
\ . | t “
"y, -
' w

d

o a _
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Turn'ing now from an occupational to an industrial classification
.

of fringes we observe th ‘education intensive sectors (like banke and

Finance): exhibBit h gher rates of fringe benefits. This atatemeént is

[ -}
supPorted by the data published by the U.S. Chamber of Commerce (Table 6.15).
Table 6.15

Fringe benefits by industry. group, T.S.A. 1961

£
Industry group Fringe benefits as Y-
) percentage of payroll .
Manufacturing -« 23.6 -
Publi_c( ut:liti‘ea 25.6 -
| ) Trade L\ 22.2 )
Hotels 29.&
o Banks and finance 3RS
Insurance - ' EN? A, )
3 -
Sources U.S. Chamber of Con;merce (1562), pelC.
1n-another study Gor:f.lon and LeBleu {1970) found an even &reater"‘-’
spread of fringes between différent’ esonomic sectors. The percentsge of
- fringes ranged.h:om 15 per ‘cent‘ ik agr'.:,culture and services to 32_per
gent in finance. What is more importa‘nt for our purposes, howsever, is
t,hf!‘: the effect of labour uniohs on the amaunt of fringes was minimal. .
The impact of the stronger unton {over non-unionsation) was an e‘h‘ra.Z'
' per cent ©of the payroll spent for pengiqn amz hazard protecticn.
\_ R . *
: 152 ° ,
4 ' B
®
O ‘ ! ' .\
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Sex .
. Angther classification of fringe benefits that might reflect
>$dpcaticmal differerces islby s€X. ICohen (1971) reports the results cf a
1963 University of Bichigan Suryey i\.n which the median annual incomes of
men were ZR,200 and (nl‘ w.om'e:?: HH,SCQ. 1) shown in Table 6.16 women also

received lower [Timge benefits. This firding is consistent with Rice

{196€) who Teports that lower paid workers receive lebs fringes than
L3

higher paid workers (both in absolute and ‘percentare terms)s

. " " Tahble 6.16

Recipients of frin_se venefits, by sex

— : . (percentage)
Frindge item P Sex
‘ i Male Female
, 'm Medical insurange _ 85.0 0.0
. ' Life insuranée .6 £0.9
Retirerent programme ' 72.3 : . 7.2
& Profit sharing 22.h 1601
Stock oRtions 1t 2L 13.2
™. Mean caid vacation days 11.6 . 9.0
¥ean paid sick days allowanc: 21.8 . 13.3
Source: Token (1971}, Table 1 .

N e
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. Carroll and Ihner (1967) ma¥ be tke only explicit source in the
liéerature where some evidence is given on fringe benefits by educational
levels The auvthors compared two groeups -of graduates. one with secqondary
school qualificatiors and anrother with 2 year post-s¢condary technical
quéliricatiuns. The differential fringe benefits for the two ngupB-of
graduates appear in Table 6.17. The two extra years of education are ’
asgociated with hiéher fringes in everyY respect. However, the educational
levels compared are very limited and moreover the gvidence is based on 87
obpervations.

Table 6.17 ’ ~

Fringe benefits of 2.year post secondarY technical Schosl graduates
relative to high scheol graduates

-

- fremical | tigh shoot.

Required hours of work/week e 405 43,2
Daye of peid vacatiod/year 9.8 - By
Days of paid holidays 6.7 5.5 .
Maximum paid sick leave/year . 30 24
Employer's share of life insurance

premiva (%)} . 31 71
Enployer.sponsored retirement programmes 3?7 27 +

Source: Carroll and Ihknen (1967}, p.B73.
Another source of data on ITinge benefits is the Civil Service. This
s0urce hag one advantage and pne disadvantage. The advantage is thai the
public gector hirea mestly on the basis of qualifications and therefore

~

one can readily arrive at fringe benefits classified by educational level.




e
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r -
ne disadvantage is that the .public’ sector is not a profit maximiser and
therefore fringea (or earnings in general) do not necessarily correspond

to the vall{e marginal product of labour.. But note that this shortcoming

& %

&

' i relevant only in agsessing the sociai returns tﬁ education. The private
returns rfmain valid gven il they gre based on non.profit maximising
behaviour. ;

h Table 6.18 presents evidence on‘the importance of one particular fringe
item in the Y,.K. civil servants psys The differential smount of annual
holidays, when valued at the going salary rate,?esults to 5.8 péq cent
monetary benefit to non-qualified employees and to almost 10 per cent of the
annual salary¥ of hiéhly qualilied emploYees. As shown in the last column

of Table 6.18 fringe benefits increase DY educational level.

~— Table 6.18

Fringe benefits by educatiopnal level, U«K. civil servants

. Annual Typical Annual | Leave benefit
Oceupation pay (£) [qualifications | leave’ |as percentage
(¢ays} | of annual pay
Messenger 96 None 21 5.8
Clerical officer 1,089 O-level 2h 6.6
Executive afficer 2,159, A-level 28 7.7
'
Senior executive h=level "
officer 3,638 or degree 30 8.2
-
Assistant 27& .
aecretary 74 Degree 35 9.6
Sources Based Of information supplied by the U«K. Civil Service Department.

O
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The evidence presented in this table covers only cne benefit: i.e, anpual
leave, But gince &1l pension and retirement plans are based on the employee’s
salary the same pattern of increased benefits by educational level appears
when otherafringes‘ are examined. Moreover, less educated employees are

required to work longer hours, &5 shown in Table 6.19 below.

e . un{ Table 6.19 .
Minimue houre of attendance per week, U.K. civil servants
Qccupation _ Hours
Most cecupations , L]
. Messengers and telephoniets L2
jleaners . 43

Sources U.K. Civil Service Department -
iw

Turning to ancther country, Table $.20 presents evidence on the allowances
received By Iranian civil servants. The infermation is hased on the
computerised records of practically all public sector employees in Iran.

- The'allowances" includes all pay other than basic salary. The same pattern
- is detected :in- Wan as in the U.Ke  Namely mor;. educated employees ehjoy
h:ighg'f"} percentage benefits ahove t'heiﬁr baslc__pay.
But what-:is of special interest jnr the Iranian case is that twe kinds
gf employees ;are dist Filguished: "permanent’ and "contractuél". The
latter are I-‘I.:i.t'ed on a non-tenure basis and, as evidenced b;I; the differential
allowances they get, represent the most difficult to hire ;pecialista,
’ In other uortis‘: the allowances system is used tO bypass the Tigid salary scale.
Since contractusl employeee are hired in the competitive labour market,

r v
their differeptial allowances might petter represent the true fringes by

\'t}‘ -
-
& . .
]
o 15.
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educational level. Of course one should look at differential allowances

L4 .

. 1n a vertical sense 10 Table ©.20 as the absolute ma@bituge of them reflects
cutdated saldry scales. -

- Table 6.20 ) .
. Allowances gs a percentage of basic pay by educational
level, Iran Civil Servants
v' i [
Educational , Fercentafe allowances "
* level - "
termanert employees | Zontractual employees
. -“'
Illiterate 6.1 272.2
Frimary ' 1227 - I
Secondary B.5 © 21.7 4
. s
Bachelor's . 27.0 oLk :
¥aster's . 27.4 b 136.7
. . ”
' Loctorate R | 1003
Ll
Source: Psacharopoules apg Williams (1973}, puu?.
" ) ’ -
. UnemployYment . . -

. Another ltem which could be included i1n a surveyY of frinfle benefits by
educational le%el 1s differential unemployment rates Tor graduates of
various scrools. i annual earninfFe take into accownt unemployment within
the year,then there 1% Do reason for ar unemPloyment corregéson. But if »
earnings refer to theoretical meonthly or annual rates of pay one ghould
adjust them for unemployment. To the extent that more educated PEUSBCHE gre
less liable to vnerployment thie is a frinfe benef:t doe to education.

- [
: , 157
. . , N
, -

- ERIC ' ‘

Aruitoxt provided by Eic: . .




155

Table 6.21 prasentsdifferentinl unemployment rates by educational

level an the United States. There 18 a clear overall pattern trkat more

educated labour 18 lesa subjlect to unemvloyment. In ev;lual‘.lns the monetary
value of this frinfe benefit, however, we face the earlier problem discussed
in gonneation with valuing extra Lelsure time. 5hall one use the going
wage rate or maybe use a lower value As the unemployed benefit from some extrd
lei1gbre? Any solutiom in this respect wou-ld‘be arbitrary.

Table 6.22 presents similar eyidence from other countries. Although

the overall pattern 18 the same ae 10 the U.S., there exists a peak of

4 r -

the unemployment rate at the secondary school level. The reason 18 that the

-

educational system i1n treae countries is guch that creates a bottleneck at that
-

level. Namely, academic curriculu form a pattern of asPirations among

wtudents to ob*aln university degree. when they fFTaduate from the aecondary

levels hdwever, there are not encurh places for them to enter hiZher education.

Therefore trey wemain unemployed.

Table 6,21
Unemployment rates by education, U,5.
(percentage)
Years of school completed Unemployment rate

Legs than B years 6.5
2 years 5.2 ) ‘

"1-3 yenra hish school R 6.8

’ 4 years high school 2k .

1-3 yeara collefe 3'.1 - .
= . 4 years or pore ct;llleg'-eu 1.k '

Source: Hancroft (19€6), p.235

Hote: Data refer to males.
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Unemnlo¥ment rates byteduE;L1ona1 level “ﬁh
(percentage)

Country Illiterates Primary Secondary Higher :ﬁwﬁ
Colombia (Males) 11.5 15.3 4.9 13.2
Argentina 3.8 4,3 57 3.3 .
Venezuela h:s 7.0 10.2 243
Indin 1.2 2.7 7.0 2.8

® Ceylon 7.1°% n.a 11.8 2.3
Malaya (Males) .10.4 19.5 30.9 L1543
Syria h:} n.a. ‘ 1'!..7"b ol
Kenya “ 21.0. 21.0° 13.0¢ 17.0%
Iran hd 10.0 £.1 13%.0 2.6

Source:

Ngtes:

First soven Countﬁea fromfTurnham (1971), Table 111.3.
Kenya frem ILC (147.°), p.fS.
Iran from Psacharopoulogh and williems (1973}, p.5.
'
2 Includes p?imar} prdes 1-4,
b. Includes orimary ed;cation.
&«  5-6 years of schooling.
d. 11-12 years of écﬁgollnp. .
8 1314 years of schoolinfe
The 100 per cent in all cases refers to the number k \\)
LN

of persons in the labour force with a riven educqtions? ¢

qualilication.
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‘How_important arg fring® benefits?

Any concligions resched from our survey will necessarily'have to
be based.‘ on limited information. It ghould be reTember&d that data on
earnings by educational level are still in limited swppiy around the worid,
Data on fringe benefits by egucational level are even more scanty. Yet
the different pleces ol data presented earlier allow us to d;aw some
concluaién& on the issue we are concerned with.

In the first places fringe benefits increase by the ieyél of paplc

Since more educated peopie earn higher galariea it iz obvious

¥

that the higher the level of education thg higher the level of fringe’

Therefore money wage differentials understate the true

*

to the lower incgme level.

differential in compensation (ﬂige 1966}, Table 6,23 presents some
'additional evidence in this reapect from'ihe UK. Fringe‘benefits as a
L

percentage of basic salary are three times as high for theupper relative

!

Table £.23
i

Fringe benefits by income level, U.K.

' Bagj; salary Fringes as per cent of
(in8) * basic salary
1,050 11.2 '
2,850 16,5
4,200 21,3
7 1000+ 311
- , t
Source:  Lydall (1968), p.269.
Note:

Figures relate onlY to manegerial staff.
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:

'Horeover Cohen (1971) in anp econoﬁetric analysis of the determlnants‘
of fringe benefits found h1;;K;3§0c1ations between the amount of frinpges.

male gex and prafessiona} oncupatlans. These variables arc of course
. .

positively correlated with tee educational and income lev€1 of the. reciplent.
Furthermores Balley and uLchwenk (1977, based on a 1% survey of compensation
tovering the entire L.5. private non-l&r+ ecoromy conclulled -nat supplementary
benefits on orivate retirement and insurance plaﬁs account for a l;rger
proportion of c0mpensat1Pn in larpe establishments with hifgh rates of pay.

In order to put our findingé in & nutshell wgﬂ;ould ulilize the concept
-of "dual labour" markets. FoXlewine Doeringer apd Piore {1971, p.1€%3}
we coyded classf&y labour markets into "primary” and "secondary" ones.
Jobs io the primary morket exkibit high salariess food working conditions.
employment stability. chapces of promotion and eauit+. Jobs in the
secondary labour m;;ket have low wages, EFo?|aorklpr conditions. hirh
labour turnover, little chance of promection and often arbitrary and
caPricious supervision, It should be obvious that the betler educated are
v] mainly employed in the primary labour rarket ond therefore enjoy a whole

string of frinFe benelits relative to the legs educqted who are moinly
T

-

- employed 1n the seccndary labour rarket. s

Havinr established the existesce of differential [rinre benefits by
A

educational level, tne next question is what difference does‘i%ﬁmake for our
i
murpose s? To narrow down this juestion we will relate it to coct-benefit

analysis 1n education that has trad2rionally neglpcted,frinrg bﬁreﬁdts:

tt als effact
e f

4 "
- tre Tate oF return to investmenht in education?

Out of tha Jany 1ters af fripre benefits 14t uf select the most comrcn

to all emoloyees, narmely holidays.  Carroll and Itnen (17} [ound that

O
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the differential huiidays and leisure time, when valued at the Bping salary
rate,are worth 3&!:6 Ler vear to the techniesnl scrool graduates. This

differential had the effect of increassin? the rate of return to techmical

school greduates from 163 to 20.1 per cent. In other words, when only

one item of frainge renefits 15 tgken inte szccount it is sufficient to raise ¥

the traditional rate of return to investment in education by one fifth of

its value. : L
-

~

™is finding is of particmlar importance in the controversy regarding

the various adjustments performed gn a rate of returh. As we have Seen

earlier. in this hook much of the controversy has ceptered arcund the abjlity
adiustment, whicﬁ, alter ;ll, has croved empirically insifmiticant. Now
we are faced with nn adjustment oDeratine in the opgoeite direction (i.e.
towards raising the rate of retgrn) and which is of a valie that cennot

" be easily peflected. The'historic?l reg8gon why researchers in this

field failed thus far to tpke fripfe benefits into sceocunt is simply lsck
. - 4
of data. . - ?
Phs mafhitude of the adjustment esented above is g minimum value.
-4 .
when f{ringes othgr than holida¥s and lefsure times are taken into zccount

. .

- - - 1 . L .
tris adjustmens should be even higher, iTherefore, the explicit considera.

tion of frinfe benefits is a must in any future analysis of earnings.

R .

-~

L
lIt should be remembered, however, that monctary fringe benefits moy not
be dirsctly relntad to educ-t:on but in pnrt to wame levels and the .
erployer's desire to minimise quit rates. Differential upemployment may
also be related to turnover and Job sgarch behaviour which is a function of
job experience and therefore not directly related to schooling.
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: Chapter 7 . = - .
INTERNATIONAL EARNINGS PATTERNS' )

@ -
(.3

Thus far in thi& book we have been dealing with methodological :is'sues‘

Qd@u%\d\ata mterpretatmn problems. Most of the evidente cited

“ . ryferred to the United States. as this 1§ only country.for which detailei‘ )

earniogs &at%are available. ln this cha ters we focus our attentﬁon to

earnings data in\, thejo.;ﬁ.C.D. countries as a whole,.-

The chapter's function is twalfold: firstly, it is informative in tl}e
senae of assembling a b:ib_I:iography o‘f‘thg_ §ca3'lty evidence of earningstdy
edusation in é..E:.C.'D. colintries. Secondly, it is analytical ip the sengse of

.

attempting to examine aggregate relative earnings relationships within and

. ) A Y
between 0.E.C.D. countries. The analysis, however, ig highly aggregative.

- ' - - Y
THe reason is that esrnines data in most countries (other thun the U.8.) are

-

not 26 refined as to permit more detailed international comparisons.

In what follows two types of relat’ionshi;?s are examined. l:':irstly.

cross.-count'r"y by educatiomal level and, secondly. time-series within countries.

The last typPe of analysis is performed in three u'.:r.n.ml:r':ie_a’t only, U.5.4.,

N X . . .
Japan and It’;ly as being tre only ofes for which earninge data exist at more o
. ! i . .

L3 Ll
than ooe po:nt in time. - ' ! . -

The ﬁnpendlx .to ‘this chaptera presents the relative sarn.‘.nrs by‘-educat:on

and fhe sources on which the anal¥sis in-this chapter is based. The earn:ng&
Ls

50
data are as unacdjusted as casn;l /85 to avmd mixing different asbumptions

L3

in ccnpal‘lng various countries. il - -
. . .
Internatmnal comparidons a.r\|le notcr:ously knohm non-comparability
| |
between class: fications., Aqrmxtilu.ns, number of‘ years of schooling and the likeg
\|
1Hobm Shaxmon was resnonsllﬁle f‘cm},he statigtical matenal in this chapter
in the a dix.
and e appendix i 1, >
' al , .
uEThe Appendix is at the end of th:ﬁ voliume, .
. Il

&
v
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Although uithin.cquﬁtry comparisons do not suffer from the comparability

-

at

deficiencies, they present other problems. Data on earning® by education

have become only recently svailable and researchers have been eaper to use

them without always questioning their validity. ' . . 3
Most of tge analyse® presented earlier in this book were of/the within-
country cross-gectional type ‘Chapters 3\ bgle and 6) snd)therefo e do not
. ~
suffer, at least, from the interq&tional comparability probiem. The analysis .

in this chapter, however, is of the international type and therefore the

data might not he absdlutely comparable. Cn the other band, the internationsl

analysls is performed at a hithlevei of aggFegation which c&mpensates to some
. &

extant for differences in classifications. : !

But several {urther particular data deficiengiep shoyld be mentioned

. .
at this point. The first one refars to disaggregation by seX. With the

exceotion of a few countries,post availabile dats on earnings by education are
based on urban males only. or sre aimply not classified by sex. This is very
*

unfortunate as the sex~education dimension of earninfs can be used not only for
']

ae5e581NL discrimination against females butialso [or atudving the suppll "

‘side of femsle labour, force participation by educational level.

4 second éet?oua deficiency refers to the variance of earnines. Most
statistics of earnings by educetion appearb} the foprm of t?bulations of -~
average earninge. However. these averages q?sk the variance of earnings

;

. . Fy
within a_given group of.graduates. Iif tpeJVarianpe of earnings were Known,
L .

_the returns to education and elamticity of substitution sstimates would

. -
core in a raneew.form than as goint_estimates. k What is more important is

that one could attach a riForous measure of stgtistical significance to the

results. This deficiency mirht disaPpear as analyses jin the economics of

education are now increasingly performed using individual data. However,
~

ERIC | ~- | -
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these atalyses are necessarily limited to special surveys containing a
s5-all number of observations and\;b4§ refer almost exclusively to the Enitee

States. .

T

Ancther limitation pefers to the missiaf age factor. Earnings
. 4 .
differentials are not constant throughout the lifetime of the individual.

They vary agcording to his age or experience, let al®ne the particylar career
3]
P

had

he follows.

. But. 1t is hoped that tke rradual imifrovement of statisties will soon
permit more ricorcus hypothesis testine concerninf the role of education in ,
socieiy in a wider number of countries. This volume is & modest contribution

towards this enc.

Crosa-country compaTisons

Table 7.1 preserts indexes ¢f averape earninns by educntion in ten 0.S.C.D.
countries: ;Landardised to primary education = 100. l'efore attemptinf any

inter?retation.of the dota severnl remarks are in order. In the first place,

»

the data gre mot absolutely gomrarsble between countries. The non.corparability

mainly consists of the differing meaning ©f the same "educaticnal level" in

d1fferent countries. the primary level recresents S tg & years of schooling
10 most countries, the secondsry level 12 to 1b years and t-e higher levwdl 16+
&ears. Lvern if the leﬁztts af scéuoling were atsolutely comparatle. ther;
remain important 7&%11ty differrnces between scnoolinr.st&ndards in different
courtries. Furtrermore. the coverare and cor.rehensivercss Bf tre various

earnin -§ sources varles encrrously between countries.

In spite of these non-co~parabilities some more or lesr clear patterns

*%me;;z\from Table 74la Firstly, a hicher level of schoolinf is assoclated

. 1]
with subntantiallY hifher incomes. e.g.y with the exced*ion pf nelpiuml.

-
corpletion of secondary education means, on the averaFe, an extra 40 per cent
N

galn in annual earnings.

ERIC
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lrhe "odd'" observation for Belgiur micht be due to the fagt that the educ; ticnal

classification has been based oh &n ocecupational distribution of earnings.
See Denison (1967). -
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Table 7.1

Index of Average annual earnings of labour by level of education
in D.E.C.0. countrias

&

Educational Level

Country ' Year. :
R Primary Secondary Higher
_ Belgium 1960 100 251 502 !
Canada 1961 100 1hh 263
France 1968 100 183 289
Greece 1560 100 139 220
Itely ' 1969 100 141 2hh
1968 100 117 - 16Y
1665 100 13 152 “
- 1966 140 213 )
1967 00 * 129 200
* 1963 100 4G 225 /

Fource:See Appendix.

Subject to the quélirications presented earlier in this book, this aggregate
finding is cogsistent with merginal productivity theory. Namelys extra
schooling renders the individual more prpductive and this 15 reflected in the
remune;atlon he recejives. Seclndly. the higher the levels of education compared,
the higher the marginal gain in terms of ertra earninss. With the exclugion

N .
of Belgium. higher. education is associated on the ave;age with a 77 ﬁ;r cent

gain over secondary education. This finding is again consistent with

marginal Preductivity t*eory in the gense that hipher education is more costly

Q . 1 6 ‘
ERIC 8
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than sdcondary educaticn and téLTegpre the praduate commands an eXtrs “premium
ag & compensation for the extra CDSt-. To put it 1n terms of the other side

of the coigys the employar 1s willine# to pay a relatively higher salary because
he gets a relatively hlrher-marglnal product from the graduate {versus the
secondary school leaver).

., Looking now across countries,. we discern a trhird pattern whaph is not

.

as clear as the previous two, Namaly, ritcher countries within the O,E.Z.D.

group ahow lower higher/primary relatlvqkearnlnPs. This pattern becomes

¢learer when providing a control pgroup of countries at substantially lower
L] . -

levels of development than the O.E.C.D, group of countriest{see Table 7.2),

dheresas in the 0,E.C.D. countries higher education 15 associsted with an

appfoximate 200 per gain over primary, the corresponding gain in poorer

. : . 1
countries ia more than sixfold. o }/

This findine 15 again consistent” with marginal produectivity theory.

The level of economic develooment is a surroenate for - set of other character-
16t1¢s connected with the market for educsted idbour and the outout of schools.
Althourh countries daffer in many cther respeets, high income countries have
high proportions of labour with university qualifications and there is usvally
no restriction of entry into institutions of hipher education. The oprosite
nolds 1n developinf countries where stocks of hiznly edubated labour are low

. bl

% . . . .
and t-ere exists restriction of university places. - This set of differential

rJ
characteristics might be regponsible for Epe observed narrower earnings

. \ ) fLo
\“ﬁlfferentlals by education in advanced countries and wider differentizls in leas

advansed countries.

lFor a sé¢n1lor finding in comparine relative wﬁges n Eomtag City and the United
States, see Kothari (1970},

.
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#
Table 7.2 . I
- ﬁelative Earnizps in O.FE.C.D. Couptries and in lower income
. countries
H B .
X Country group _f Educaticnal level
- ' Frimary Secondary | Higher.
0.E.CuDu 100 L0 219 .
Cther 100 219 639 |

"Sou'rce: "0.E.C.B. countries" from Table 7.1. excluding
the observation for 'Belgium‘. "GOther countries"
are Mala¥sia. The Thilipoines» Shana. South Korea,

Kenya, Ufanda, Wideria and India. from

-
. Psanharopou‘tos (1973a}. p.l132.
‘ Comgs.rison‘a over time )

1 ’
Time series evidence o‘z;,,earmn?s b:f education exist only in the U.S.,
and Jagan and, to a limited extent, in Itall_w,r.  For the purposes of compariscns
ovkr time we will concerntrate on the higher education differential. Table ?.3'

shows the earnings diffeﬁtia“l 10 index form in th;'ee count‘ries. The
general pattern is that the hifher é'duca.tion diffefrential na:ll'rws over time.
Subject to the qualifications pres;.-nnted earlier, this ébservation is

also consistent with marginal oroductivity theory. The Itit&lﬂ-l span tovered by

the three country cases Corresponds to the peried of the most rapid expansion
LY

¥ of Rizhdr education relative to the other levels. For example, the percentape
of those with hifher educatien in Japan has more than doubled between 1750
end 1%8, and almost doubled in the U'.5. between 1957 and 1972.}
15ee taklas AJA and a.lhthe Appendix.
3
O




/-' I163

Table 7.3

dndex of changea over time in the hicher education  earnings
“ differential in three countries

- A7
Japan U. 5. ¢ Tealy
Year Index Year index Year Index
- i |
1954 100 194G 100 1967 100
1964 98 1959 100 1968 99
1969 93 1971 g5 1969 92

Sqgurce: .JaYan from Table #.7.

U.5. from TablF A2, . J_,ﬂrk,\

italy from Table A.5. . 4\
Hote: The higher educational earningzs differential is
relative to the secondary level 1n Japan and Italy

and to € years ol schoolinf in the U.s.

The constancy of the U.G. differential between 195 and 1569 hes
purrled economistes for a lone time. A hoet of exblansntions hes been Fiven
1n terms of capital-skill cowplementaritiess hirh 1ncome elasticities of demand
for skill-irtepsive Products and unskilled labour.saying tecrnizfl chanre.1
Although differentials have been nart‘oulumn the decline is l‘al“\ from
dramatic. The EHBI% chanpe of earnines differentials relative to ;Hb hirh
increases of tre supply of educated persons hag ancthasr economic interpretation.
a5 )

lage Bowman and Anderson (1974), 3riliches (1960), irilaches (199C), welch
{1970} angd Bowmn (1771).

o 171 | .
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.
It means that there exists flexibility in production snd various mixes of -
qualified manpower can be sbsorbed witho.t dres'icslly affectin? ralative Aﬁhq=&_

wages. To put 1t in other words, the slow narrowing of the sarmines differential

indicatas 5 h2&b elusticity of substitution between educated labour. Empirical

estimates of the magnitude of this elasticity indicate that, although not

equal to infinity. 1t 12 high enourh to warrant the use Ft cost-benefit anslyais
L

in educational plannmg.1

But & high elesticity of substitutien, altheugh
important, it is nob sufflicignt to fenerate the observed slow, if an¥, narrowing
of earnings differantials. In order to explain this phenomenof one must aléo
emphasise the role of grow:ng demand for educated labour in the period undar

considaration.

L ' -
v A L .

LThe elasticity of substitution is found to be statistically higher than 1
and less than infinity. See Dougherty (1972} for substitution evidence in the

U.5. and Psacharopoules (1973b) for a review of substitution evidence ina number
of countries.

-
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We know,

the present state of our knowledge :|.n the economice of u,:. ion.

doubtful. These toPics were the role of differential ability in the eamings

detemining process, the imPertance of schooling quality versus years of

schooling comPleted, the existence or not of monopoly incomea due to

regtrictiong of entry and, lasily, the\ importance of omission of fringé
-
benefits in wusuwal wage statistics. 3ince much of the evidence pn which our

knowledge 18 based comes from the United Jtaies, another function of thie

book has been bikliographical in the sense of Jdocumenting eamings by education
data eources #n oiher C.D.C.D. countries. But we have also moved beyond the

Bivliographical aspect and present some aggregate statistice and analysis of

eamirge by sducation im 0.3.0.De countries, 4: .
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review of evidence supports the.following five propositions: ©®

-

2 .
the earnings differential due 4o ad.ucatioq was assurel to be

.quality of scliwels might have a‘}hi‘gher yisld than expenditures on

Jubject to the dualifications discussed throughout this volume, the

2. '.'.‘he{!importanoe of dif‘f‘e,rential student ability is not as
important as intuia‘\rely thought in ele‘tem-inir;g ear"ningﬂ

differentiald. ‘fnereas in the ea.r"ly Bixties the proportion of :
equal to «l, our empirical review ind-ica:.tea that a more plauaible
value 18 9. This means that the in.t:luence of a@]zfty ort t
.ea;'ninsﬁ vériations by l._e\‘.fel of education_i; rather small.

b.' (ur review indicates jhat the gquality of education is

very important in determining earnings. Tarly work in the .
eoonomics of education neglected variaztioms in wchool quality which

now ap?aar to have a significant impsct or (,rr]ings.‘% In fact,

the recent evidence ing:l.icates that exPendituree on impProving the .-
p'rovi.iing extra yea?s of schooling. l

cs It appears from our analysie, that monopely tlements in
samed income by level of education are negligible. The
clagsical oase of allegsd monopc]ly income because of restrictiops
te entTy i that medical doctors have high earnipgs relative to
other occupations. However, the greatest pe;.r't of t‘h'eae earnings
represent'a compensation for higher treining cosis olr longer hours
worked. After adjustment for thé’s‘g factors, the yield to entry
into "high-pay occupations” become; gimilar to that in ¢ther

vccupations.., However, the po.:ss)'.t:a'.li.t;lr cannot be excluded that our

results are biased in view of probabt® under—-reporting.of prolessional

. .
earmings.

N '

175 °




N . ‘ §

\ A 173

i
de  Qur revigw of fringd tepefits revealed that eamings

daifferentiales are sericusly undeMst"l.mated, wnless remuneration
other than basic salary is taken into aé,count. "1t is.wvery
\x‘nfor'tunni;a that past research h;w almost universally naglec;tad
Eringa benefits in analysing earnipge by educﬂioh due, of

° course, to lack of data. >

. .

L The relative eamings by education in O.E.C.D. countries
presentsd in this volume have been used to derive cross-eeci':iona.l
3 and time-series relationships. 'When the cypss—section .yefers
to different levels of education, & Pattern emerges of increasing
earnings differenttals by chendips educational level. When &
the croep=section refers to various coumtries, differentials narrow
as a function of development or the Proportion of qw;lified person;
in the lsbour force.

' Finglly, the time-series analysie ipdicates a arrowing of
eamnings differentials within the countries where mm'm
available at moTe than one point in time. These finding® gre consistent
with the "economic" spirit of this volume, namely simple‘ supbly and demand
conditions can gsnera}a tne observed psttemms of eaming® differentials
by level of education in O«F.CeDe and other ocountriss.

A mst—-scrigt’ on fyrther regsarch

It i relatively easy at the end of a velume like this to draw & long
list of itema one would like te Bee researched. For example, We could argue
for the development of a better "abilit¥" measure or @ better index for
aseessing the "quality" of different achools. In what follows I try to
nove & littls be:,rloncl what has already been discuespd and suggest a limited
number of topics that, in my opinion, should receive increased attermtion in

the Years to come.
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3tarting from the issues again, we noied earlier that e wj.&'n to
iﬂcrease our knowledge on the role of education in aoqiety. In this
vglume we limited ourselves to the eccu{l_omic role of education ymongqthe . /
. many other functiens of schecling in gnr societys One of t;:e rea.aéar:s w];y we
wish to know more about the economic role of education is in implementing
the right kind ef policy. For e)ca;mple, ol efficiency grounds one such'
polilcy might te io expand the X level of'-aduca‘tior.} relative to levsl Y,
while on equity grounds a different PPlicy DPrescriPtion might have resulted,
The eeeential analytical ingredient for arriving at such policy decisions is
the earninge of labour claseified.by educational level, and thie volume
p
was devoted to some Dﬁoblams related to the intefpretaiion of such datra. or
course, no one would claim that further problems ;zo not exist, and many "
would keap asking how goo.i)obsar\!cd earnings data are in the -I‘irst place,
This 1B a quastigy that has been paked ever amd over agoin, and to
which no definitive snawer can be given. The anewer depends oh what we
want the data fer, a.n:llalso o théir gource, I the purposie of the analysis
ia, for examPle, the study of the reac’f'i-eﬁ} of indiviiuals to signals in the
' .

fluale respond to private incentives which

labour market, the question of how or bad the gbservad Jeta are beoomes

trivials The resson ig that indi
are measured by observed market wages. The situation is differpent if one

‘wa.nts tc: estimate social et“'t‘iciency pal"'-ametera. Thel; the validity of ihe data

bacomes crucial., For if obeerved waé%s do rot approxirate t‘;e social ma;ginal

product of lapour, then all‘th; analyses described earlier in this volume

. become po:'l.n‘tl.ess. This problem has been.”solved” by the usual "marginal
pmducti\ni.g:f f}asmption", namaly that observel bgforé‘t,u wares reoresent the
secial marginal product of labour.

Improvements over this assumption (that many might consider a5 naive)

congist of eitner using ecenometricd techniques t‘or_ tie derivation of the
t

177
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shadow price of labour or.by 1imiti£g the analysis to labour markets where
we have reason to pelieve that labour is competitively hired. The
econometric techniques have the disadvantage of the prgbl as 1ated
with production fuqFtions. Namelys it ia'very difficylt tg find ¢
disaggregated data of lakour by educational level, specify and fit an

egate production function. 1Ip view of these difflculﬁfes my first
sugrestion is to incréasinsly: '

f -~
a. Study earnings in competitive 1abqé[_markeL§

It might be better {if not simpler) to concentrate Tuture ahalysés
of the Lype described thus far in this volume (and below) on*data raised

in competitive labour markega. nlthougﬁ this Bhifts the problém as to

what 18 a really competitive market, data from public'eector employments N

pgFregate ?enaua data and sectors wltg stron? union influences should be

gxcluded. . .
Understantdably. the Tirst anslyses 1p the economics of educrtion were

based ON whatever wage data were available. But 1t if my opipion that we,

.

pow can afford to be mor'e geléctive. Koreover, the earnings structure in
. 4

a competitive labour market will Gerve as an imtortant “contrel group” for °

thﬁ@study of earnings structures in less competitive markets, like the

e . |
€ivil service. . .

b. Concentrate on starting wages .

Much’ of the anzlyses prisented in/lhis vl

! -

T - r

wake Of ong.individual ov¥er ris 1ife;
w - i

Earnings do chanfe cver the life cvy

oatained by takin? into account the true ape-earpings profile of the
E-J

individual. The way in which afe-cerninrs profiles have mostly been
constructed thus far is by means of ¢ross-sectiopal eannings data of

4 people at different afes., This, of couwrse,“s'not satisfaetory in jtself

as there is no reason why the current cross-sectional pattern should

. 173
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extrapolate inte the future. Althouph Yongitudinal age-earnines profiles

have also appeared in the literature, they also suffer from the same'
defect: they are valid for a historical analvsis of earninps. But’ why should

history repeat itself fnte the future?
- [ f
The amswer tc this is b coneentrate the analysis on sf;rtiﬁg‘salaqﬁes

by educational level. The reason is that starting salaries are less subject

to secial custom argurents regarding the process of wage determination.

Moreover, they can serve as o parsmeter on which marginal decisicns on
education can be based. Relative startine salaries by educational level

show the relative weight employers put on different levels of education.
— . .
¥oreover, trends of changes in relative salaries can be very usefyl in

aseessing changes in the labour Marhet for‘recent praduates. Note that

N . 4 . . ) )
avera~e salaries by educational level (or cross-sectional are-earninfs profiles,

ar even lopgitudiﬁal ones} are atfﬁady conf@h;nated by the experience

dimension and. therefore, cannot be used as a basis for formal ‘edfieastional .

policy.
Starting salaries are also useful in the gtudy of calreer patti{na. For,

1 L]
agsume we have established the earninfs profile of a given career using

conventionsl cross-sectional of lenpitudinal data. Then recent starting

salaries ¢f pel'sons enteripe this career-would provide the shaft factor

of the whole lifetime éroflle.

. . . " -
¢. Dissggregate the anclysis of Barnings by ;:;}ect : ’

Much of whot we know on’the returns to education refers to the educatiqpal

level as the umit of analysis. S0 we *now, for exnmple. -that the lower

educational levels are mcre profitable {socially and privately) than the \

s to education

higher levels. dowever, eviderce 1s very acanty on the retd

within levels disageregated by subject. For examole, what arelthe returss to

the retu néto .

different subjects of secondar¥ technical education?  Wiat ar
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particular fields of hifher education?
1?h3 Answers to questions like these could aleo be used 88 tests of the Gereening

hypothesia. If persons with, say, a first degree in chemistT¥ working in
the cﬁemical industry earn more than persons u;th ;he same degree working,
for sote reason, in another industry, this observatfod rune against the
screening hypothegis. To p;t it ano;her way, education of thg right king
has a value when ubed in the might place relative to another place. If
employers were q1mp1¥ using the first degfee as a ecreening device, the

\
chemistry subject would not be related ‘to earnlngs.

d. Stully individual private choices

~ Maybe too much attention has bee® paid to the estitdfation of gosial

. efficiency meagures in education and ¥ttle effort to derstanding the

»

reaponee of individuals-to signals ip thé-labaur mar ket And, in fact, most

of the objections in this field Eéia{ey?o the sqcmal diﬁ@naion of educatioﬁ:

Bu£ the majority of coentr?es. particularly the advanced onee, base the

expansion of their educational srstgﬁ o; social demand. Namely, reg#rdless

s

of efficienc¥ considerations they provide the necessary glaces to thoae who

wiegh to stud¥ at a given educational level and have the quylifications to do

B80. Noﬁfthe institution of, say: a new pay scale system/of ci;il servants

by level of education will have an impgct on the demaﬁd for achool places.

In order to atiticipate this demand and to avoid bottlenecke it is important

t to know the individual resvonse to cheanges in the private returns to edugatian.
Aﬂother reason why the agseasment of private {read, aocial) demand ig jmportani
138 that ecountries inereasingly shift part of the cPst of education to the

.

L individual, particularly at the hignher levels of education, Therefgie, it
m‘:wea an iriteresting question whether the educational explosion of the {‘

last decnde will continue in the future.

¥ "
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e. Elaborate the determinants of earninds

This is an issue dealt with 1n patches above and t9 which we now return.

Is it years of schoeling, ability, school guality or what that determi%g

earnings? What is the relative numerical importance of eakh factor? ATe
these really “determinants" ol earnings or simply associatl 7?7 .How can one

dlsentaqgle the reole of ability from that of the sociaeconnmic background?

.
Te what extent do earninrs-determining factors interact?

'although we do have some k~owledge on the above issues, this is a subjectl
that should receilve increased research attention in the years to cope.
The reason for this is that answe;s to the above questions hav? a wide area If
of polic¥ i1mplicaticns. Tor example: a kind of pelicy might be ingtituygp

that would be more effective tran others in altering income distribution.

=
f. Study post-school investments

-

ra
. ¥ Mugh-B7 yhat Nae been described as atiributable to schoolinr in this .
1\_:3}64:. must of course be contaminated with returns to pdst-schocl investments.

Furtherrorie, parental investments in pre-sg%ool children aré part of the human
E

soapital eabodied in the individusal. Cnz way ol distineuishinF betreen scheol .
and other humin capital investrents is by crnducting the earninEs shalysis at

Yincer's Tovertakin- age'.
- » N
.

g- Improve Furopean earnlngs sustistics . . '

Mueh o tha\:esearch results reported in this volume refer t¢ the

t
Lnived Statis hapter 7 has shown that althouth earnings statistice do exist
1

Y
in Buropean countries, they are not ¥et detallrd encugh to repeat.the |

A-e~1can analysic and compare results. Moreover. new insirhts might develop '

. - ] . _
~ by studvine individual earnings Ly education in a Socclieeconomic context

different from the U.35. a ;
Therefores let us close this volume by a plea fOr incrensed avallability -

and immroved wality of Suropean earnings by fducstion statistics.
! i -
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APPENDIX
- i
COUNTRY TABLES AND DATA SOURCES X

» This app‘endi.x te chapter 7, above, presents summary tabulations of

earnings by education in 0,E.C,D. countriee and also discusses the sources of

data. ‘The followlng sixtBen countries are covered: ¢

Australia
. Belgium /
Canada

" b De:zerk
. Frahce

.. .- Greece

Italy

' i Japan .
' : B -~ The Netherlands
’ - /}f‘ o New Zeoland*
' o Ay Norway
. ‘ ' - - Spain
__._,,, . ;%“ __. . Sweden
oA Turkey ’
- ' . United Kingdom’
. ) United States N

. - -

_”' There already exist three studies containing detailed bibliographies
o earnings sources ir different countries. These are Denigon {1967).
4 + -

. . i
Lydall (1968) and Pasacharcpoules (1973}, This appendix updates the above .
‘ .

Bources and aiso givea summary tabulations of relative sarnings by education
0

-
#+ . -whenever possible. . N
L' _° . - -
 Australia ’ /{ 3

] L
Blandy and Goldsworthy (1973} discuss earnings data from/l:hree‘solurces

. . . - ' .
0 Australia. However, the raw data do not appear in this document.

" R FuiToxt Provided by ERIC
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Belgium

Frank and nséociatea {1964) containe earnings by‘occupatlon rather than
education in 1960, ngg_occupatlon to education translation yields earnings
hy‘tducat!wn as 1n Table A.l. - Lor e

nge-earninké brbfiles by educaticn in Belfium are found in DesaeYere
{1969). However. the earninds data are based on a number of surveys among

professional workers only {the most detailed being for econovlste who

represent 10 per cent of the sample).

{ Table 4.1

Earnings Differentiale iff Belgium, 1960

Occupational l Typical years of Mean 1;come

Group school completed {Group I =
100}
1 7-8 100
11 9- LT 130
h IIf 12 . 251
) v 14-16 # 349
s 16 or mére '. 502

Source: Hased ‘on Frank and Associates (1964).

a

1
L]

§
Canada

Age earnings profiles by education exist in Canada ;nd are based on
the 191 Cengus. (see ansdé Dominion Pureau of Statistics 19é5).
These dats have been analysed by Podeluk (1965) on wgifh Table A.2 jg based.
For further analyses of ;ncomes in Canada, see ?ertrama(lgéﬁ)y Wilkinsoh

(19¢¢) and Denison (1967). F
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7 Table A.2

Average Earnings by Age and Sedected Level of.Schooling:
Canada, Males, 1961

{dollars)
. Age Sehoeling
Elementary Secondary University . . i;;r
5.8 years L-5 years degree
19, 1550 1600
20 T 1800" 2000 _
21 2000 ' 2500
22 .20 2850
23 - 2625 3100 - } 3550
24 " 2550 3400 - 4100
2534 3418 - \7s0 6909 ) .
’ /ety | 3807 | s 9966
22 | 3 | = ,

T

Source: Podoluk (1965), p.6% : I
* L4 ]
There exist beveral scurces ¢f earnings datsa for Denmark. However,

the form in which the .data are published do not sllow indexea By level of

s¢hooling to be derived. Steenmstrup (1968} analyses earnings based on a

~
sPecial 1966 survey,  Yansen {(1966) deals with the Teturns to educetion in
Deomark but does not reproduce the age-earnings profiles used. Finally

-

Bjerkte (1964} uses a Bkill rgther tha; educational ciaesification of earnings.
Fragee
The basic sources of earninfs by education in France are Jallade (1972)
ang Levy-Garboua (1972} and (1973),  The former ;nalyses three speciallsamples
. gf wopkers in private firma and the Fre;ch rqilways;} Table'A.B sho;s -
average earng;z: by level of ;cﬁooling befdre‘gnﬁ‘after adJuptmenE for age and

experience. )

. | 184

.
Aruitoxt provided by Eic:

* L

ERIC I :




O

‘ERIC

Aruitoxt provided by Eic:

w2

Table 4,3 A
i
Mean Monthly Wages by Level of Schooling in FramFe: private Firms and State Railways (SNCF), 1968
) . ' . (Males)
Private Firms . Stete Railways (SNCF)
Years Educational Level -
af at the time of hiring Not . Not
Schooling | Adjusted | Adjusted Index 4d just ed Adjusted Index
{1} {2) (3) (L) (5) (6}
7 Primary dropout 1383 1110 84 -, 1192 3 2 87
8 Primary 1388 138 100 1694 86 100
9 Lowar secondary 1235 1897 144 1924 1892 119
R v Technical secondary {short}| 1632 1686 128 173 1776 112
11 Technical setondary {¥ong} 2157 2239 170 2256 2069 . 130
_ 11 BAC - lst part 2167 2369 180 2256 219, 135
12 BAC = technical ~ o kb3 - 26BA 202 277 2416 ", 152
+ 12 BAC - pgenerel : 3023 043 25 2477 2362 A 149
« 13=15 University dropout 3023 3043 257 2u77 2362 149
“ . +f Univeraity 3420 3850 277 28€5 2612 165
¥ 15 < | Graduate sfudy 4415 449 338 2B65 2953 189
= 17 "Grandes kcoles", 5235 ‘5136 ¢ 390 3046 2953 189
- - : |
Source: DBased on Jallade (1972), Table 1, p.iS a
Note: _}%in columna 3 and £ based on columns 2 apd S, reéspectively. Index base i5 the
_ average sarary of thlose with 8 years of schooling.
- 1 s
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' Germany . \

Age-earminge profiles in Germany were analysed by Schmidt and

ulmgarten (1967). However, it ia not possible from the published data

to construct a cozparative table for the purposes of the appendix.
Greece
There exista a eingle source of earnings by education in fireece

L4

(Letbenstein 1967).  This wes utilised by Bowles (1969}, Bowles (1971},

Psacharopoulos (1970) and Psaepi;npnulos (1973). Table A.,% presents

~

indexes of relative earnings based on this source.

Table A.L

Index of Averege Annual Earnings of Males
tiﬂuthe Labour Force by Educatiopal Level,

' Greece 1960

.

Educatipnal Index -
level

Primary 100 . ) ., .
Secondary e 139

Highe? 220

L

P+ ljas‘_

Source: Psacharopeulos (197
- Italy

The sole source of earnings by education in Itafy is Bank of

Ttaly {1971} ana (1972). Table 2.5 presents

ndexes of earnjnfs by ’ R

different levels of schooling at three points in time.”

,.
RS
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Table AsS . .
Relat:ve Earnings by Education, I?aly

Educational Year
level 1967 | 1968. | 1%9
1lliterate I 29 3
, Literate [N ‘ b3 3

o .

. B brimary 70 I8 © 6%
Lawer Sedondary 100 100 100
\} Upper Secondary 128 139 1]
Univerdity degree 266 | 261 244

§ource: Bank of Italy (1971) and, (1972}, Tavle 10.

Japan
Japan is relatively rieh in earnings by education data. Furthermore,
time-geries evidence on earminfs exists. The basic sources are Jagan

Finistry of Labour (varicue years), Japan Vinistry of Labour Stastistics and

]

Information Departrent (1%7Z) and Japan Tffice of the brime Minister {annual).

Analyses of Japanese earninrs da;a sre found 10 Stoikev (1973) Bowmen (1970),
B
Uanielsen and Okacm (1971}, watanabe (1977} and Kanamori (1971 and 1972),
Table A.6 shows relative earninds by education in Jaoaa in 1987,
whereas Table A.7 shows the over time pattern of relative earninfs. Table

A.83 presents the over time distribution of eduGational attainment in Japan

for the purpose of bLime series analysic of aarninfs.

-

"
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.Table A.6

Indexes of Earnings by Education, Japan 1968

.

scnooling “lndex - |
8 100
91l - -
12 117 -
13-15 136
Over 16 wl 161
. . .

Source: Kanamori (1971), Table 4.4, page 55. -

Table 8.7
’
Relative Wages of Males aged over 25 by Educa¥ion, Japan,
: 353500
v ] High ' Junior .
Year Elementary Schaol ~College University
1954 83 100 122 140
Jo58 83 100 121 132
1963 86 100 N\ 123 b0
1964 86 100 +116 138
1965 8 . . 100 119 13
1969 [ 93 100 114 131
| —_—
Source: Uatanalt,(e (1972), Table 5, page 39;
Note:

The educational levels correspond te 9, 12, 11_; and

16 or more }}ears of formal education, respéctively.

188 )
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. Table 4.8
Distribution of Educational Attainment in Japan, 189501968
(percentage?
Year None Elgmentary Secondary Higher
1395 841 15.%6 0.2 0.1
1905 52.3 1.6 09 0.2
1925 20,0 24,3 4.9 0.8 "
1935 7.l 82.1 , b2 1.6
1950 2.3 78.% 15.8 Bl
1560 0.5 63.9 30.1 9.5
1668 0.4 59.2 32.4 8.0 i
Seurce: 1895-1960r Lydall (1968). Table 7-10, p.228
- 1968: Japan Ministry of B?}lcation (1970},
Basic table 30, p.215.
. Netherlands .
' Data on ea gs by education in the Netherlands are found in -
Netherlands CentraMBureau of Statistics (1964, 19€7 and 1968), The last
source of data has beQp analysed by Wolff and Ruiter (}968). Table A%
gives:earninas differenfials by level of education in the Nether]fmds in 1965. .

R . .
arnines by education iV Mew lealand are analysed in Ogalvy {19?0).

3

Howevkr, we are unable to presd)t here & comparative table of inﬁeﬁes

for this country.

-y
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Table 4.9

Ipdexes of Median Earnings Differentials of Males by
Educatjonal Leuel, Netherlends 1?65

Educational Average years Index
level of education
. Elementary L.dkd 2'3 "ﬂm?i
Lower secOnda:;ﬂ-‘, p 16§
Hiddle 131 : .
Semr-higher ) 16.C 152
Higher 20,0 - 267 )

Source: Netherlands Central Bureau of Statistics (1967)

Tables 1, 2 afd 3.

Norway

The sole source S

These data have besen I Sed in Aarrestaad {1972). Table 4.10

presents an index of ralalivg sArnings by education based gn Psacharopoules
e i
1

{1973). !

_Earnings by education in Spain exist in Grifell Guasch (1969). However.
the data are based on a small Bs&mple survey in Barcelona only and oo
comparative index- is presented in this éppendix.
3

Swaden
Q,
There exist ?uwe sources of earn1ngs by education {or sccupation) in
Sweden: _ Magnusson (1970), Magnueson andsTychsen (1971} and Klewmarken (1972).
However. no compaFative table can bd readily constructed from these sources.

* - .

Turkey

Kruéger (1972 analysés"earnings_by education in Turkey. Howevers only

lifetime fa;plnqﬁ are. given and therefore cannot be used for gur purpcses.
J - ™ -

™~
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Table

Index of intome ¢lagaified by Years
ol schooling, Norwa¥, 1966 e

Years of .
sethooling Index
8 . 100
o1z 2407
) 1
/- | 18 213

Source: Based on Psacharopoules (19?3).

=
There exist ceveral sources of earnings by education in the 0.%.

Upited Kingdom . . "

»

These are Blaug (1965}, He¥.5.0. (1971), Morris and Ziderman {1971}, Layard
et.al. {1971) and H.M.5.0, (1973), The problem with U.K., earnings dsta,
however, is that the¥ are usually ¢lassified by terminal education age rather
than the frue level of sehooling completed.  Table A.ll shows an index of

* earnings by education in the U.K. a8 found in Psecteropoulos {1973),

K . . Table 4.1l

© Relative Barnings by Education, U,K. 1967

: ‘ \

Educational +
level Index
Primary . 100
SeEondary - 140
“Higher . 225 .
. \ Source: Psacharopoulos (1973), p.185. f
"
; 01
- - . : I —— k‘
_—




Unfted States . T

139

EBarnings by aducﬁt:ién data are abundant 1n the U.5. The sources

are the 1640, 1950, 1960 and 1970 Censuses as well a3 a host of special surveys.

Classic analyses of earningg by education in the U.S. are found in Miller (1

Becker (1964}, I:la.noch (1967) and Eckaus {1973).

series

<
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Table A.13 gives the time

£ .
distribyfion of educational attainment in the U.B5.4.

.
- L.

Table A.12

. R - .
Indexes of income or Earnin_ga by years of school completed H.S5.A.

1959, 1959 and 1971

.

Yaara of school T '
completead 1949 1959 1971
0 50 ~51
1=k 65 (31 82
-
S5+7 8o B3
<3 100 100 100 .
-~ L]
9-11 115 116 113
. T2 woe | 135 129
13-15 165 165 150
16 D.ds 216 Dade
16 or more 235 235 200
17 or more n.a. 258 -1
[
' - f - .-
Source! 1949 and 1959 from Denison 41967}, p.374;
" 1971 from '0.S. Bureau of -the Census (1972), p.112. e
4 -
4 aly ! .
4
“pa=r
1]
.
L}
,@ e I -
. \ . .
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; - Table 4,13 . \
) 2 : - . :
- Educational Attainment of Workers age 18 or over, selected years, U,S.
1952-1972. {Percentage of civilian labour force)._ - '
i k N . i
q n
Years of school completed [ Both .
'y
. and date, | eoxes Fale Female )
¢ » - I . .
t Elementary: & years or less 1 '
Octobkr 1952 * . 41,2 31.0
Harch 1962 : : 29.6 21.8
» March 1972 8= » 17.0 T11.6
- High school: b4 years or more
. Qctober 1952 . o 39.9 N
. @ Mareh 1962 S9.4
- March 1972 a. . 63, 69.2
College: 4 years or more
i October 1952 i 8.0 8.1 747
March 1962 1l.0 11.7 9.5
March 1972 8« To13.6 152 1. 1l.4
—-— - '1 Foa
Source: U,5. Department of Labour (1972}, Table 5, p.h0,
Note: a. Data are for 16 vears old and over.
1 " _
- L
L ) l
. ° L 4
" -
' i
- . I )
- . . L b b
o . -
L . ' \_2 - -
i (a:.“
» > .
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