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) OCCUPATIONAL CHOICE: ABSTRACT
.,By A’ 4
Michael J. Boskin
The multinomial'extention of the~logit decision model. is

applied to the choice of occupation by individual workers to test some -

important implications of the theory of human capital. Our results

- for all. p0pulation subgroups confirm our a priori expectations from ;

human capital theory that workers will tend to choose those occupations

with the highest discounted present value of potential future earnings, ,' 4
I - .

the lowest present value of expected earnings foregone due to unemploy- - -

‘mént and the lowest training cost relative to net worth The relative .

weights given to these three variables in choosing occupations varies

'markedly by race and sex. White males tend to weight expected earnings
;much more heavily relative to earnings foregone due t0 unemployment tha;
black males or females - of either race. The price ratio suggests that
ror vwhite males measured unemployment includes a not insignificant |

amount of voluntarily enJoyedrproductivevactive (leisure or job search).

AN
N,

For the other population subgroups, the price ratio is reversed and
"hints of risk—aversion or nonpecuniary costs involved in unemployment
These results are "then employed in an analysis ;f the effects of
a national wage subsidy scheme on the selection probabilities for each
occupation. “ The change in selection probabilities depends upon
'both the change in expected earnings, earnings foregone due to unemployment

and,training.costs and the relative weights used in making a choice of . -




occupaticn. Since tﬁe wage subsidy varies inversely in absolute and

relatlve value with market wage rates below the target wage, the subsidy

. increases the expected future earnings’ in ‘the 1ow-wage occupations. It
.therefore also increases the 0pportunity cost of work foregone to train,
. or. search for another job. The net effect of the wage subsidy on
;selection probabiiitiee is thus.ccmplex;“rcughly speaking, it raises' | T

the probebility of selectlng low-wage occupations, but this result

varies across population subgroups.
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A CONDITIONAL LOGIT MODEL OF OCCUPATIONAL CHOICE k
. o :

- Micheel J. Boskin : 7,

I.. eIhtroduction | f | ; Y_";Jt R R - .
| The theory of human capital prov1des a convenient framework

-for -analyzing the choice of occupation by individual workers. - The

present paper is devoted to an investigation of the impllcations of

this framework. Section IT briefly discusses dhe human capitel |

'approach to occupational choice. Sectlon III reviews the conditional

:1ogit statistical model elaborated in McFadden [1968] Section IV

discusses the generation of the data. Section V presents the empirical

results of this study, i.e., tegts of hypotheses about the varidbles

influencing occupational choice‘and estimates of the relative weights

given to variables in selecting an occupation.‘ Section VI offere a

brief c0nclusion.

II.  The Human Capital Approach to Ané;xzigg Occupational Choiee

The application of the theory of human cabital’to,occupetionai

:choice is simple end struighrorward.a‘lInvchoosing'emohg occupations
(defined broﬁcly enough so workers in,different occuoetions are not
perfect substitutes) a potential worker will'weigh_thexbéherits -
'potential earnings and nonpecuniary returneﬁ-- end costs -- of training, .

foregone earningo,»etc. The worker will invest in. changing occupations _

1See Becker [196&] and Schultz [1962]

2See, for instance, Fleisher [1970]. : o o .




only if the returns are sufficiently large to make_the‘pafticular .

chahge.of occupations the most profitable use of his limited resources.
. . - : - “. . . -.:,vw_

In this simplest formulation, wé would always. expect to find
workers in those occﬁpationé with the highest discounted.preseht value ‘ “ .

-of futixre'potentialj‘earning's.a_’h However, given'imperfect capitai mar-

13

. kets, resources for investiﬁg iB oneself will not be equally accessible .

- f-

to?éillwofkers. ' The wealth position of an individual will partially .
determine his qapability ‘of making eny particular profitable investment S

© in himself. L o o

. Tt is thus clear théxydecisioné on océupa%ion éhdiCe'wiii'be
) o édvernédvby the returns —- primér%ly”expeéted pqtential_(fuli-time) »
é?rningé e-@ahdAéosts - primarily traininé and foregone poﬁen#ié; eaieiﬁgs.--
relative to the wealth positioﬁ'éf'the individual vorker in elternative : R

occupitiohs. That is, the probability that a worker i will enter &y

¢ particular ooéupation J willbvea function of the relative preSeht
vllaei of potential'post-invesfméht lifetime earnings, E, training costs - ¢

and roregoné'earﬁings relative to wealth, %r-,'and the preséntrvalue'of

- R 2

3Abstracting for the mement from any differential nonpecuniary. costs

and benefits among occupations. - S
hMore,rigorously,.the worker must choose simultaneously: (1) the optimal

number of occupations over his lifetime; (2) thefoptimal length of

-8tey ih each occupation; and (3) the optimal sequence of occupations. = °
" That is, we have an integer dynamic programming problem. Therefore,

our worker will always be in an occupation which enables him to maxi-

) mize present value considering all possible occupational shifts.

-2 -

o . ' ' , : /

2
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expected income foregone due to unemployment IP in alternative '

»

~0ccupations,5 f.e., : - . - , T

e . . . . . -

Pyy = E(E U | '

vil,-c'. ’Eid ’_Eid‘*'l’.... ..’Ein; ~Uil’... "Uij,c:- 3 in (

T ) et Ty Tia i

W

’ . . . - ;o see ey 96 00 gTm . -
B | / PR

We turn pow to a discussion of the estimation of such & relationship.

4

III. A ‘Conditional Logit Model of o;;ﬁLtienal Choice®
1 ' , Ir ve ajsume preferences“‘e.re such that all occupatiOns have a
-positive selection probability for each individua.l that the odds that
a particular occupation will be chosen over another is independent of ] >
the presence of other possible occupations, and that the determination

~ of the odds oaf choosing alternative occup,_atio’ns’ is additively separable

in its s.rguments representing the occupation erfect and the individual ‘

worker efrect, we may invoke certain theox‘ems proved by McFadden [1968].
' These theorems essentia.lly allow us to write the selection probability
‘ ) . . g . “\
in the form s P . . - . ¢ :
* N : “ N " * }
' T o

. 'y

S'I'his formulation may be’ motivated. by an appeal to’ stochastic choice
theory. For example, following Block and Msrshak. [1960] we may adopt
& model whereby the probsability of each outcome is pro')ortional to
the utility derived from the- choice. . ) L . Cr.
6!l‘he discussion that follows is based on McFadden [1968] This astims- -
d }:or h?s also “een used to study choice of college 'by Radner and Miller . -
1970]. _

'
En .
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@'. b*‘f
Py {zexp[b(k) -b(J)]} e (@ _
» k=1 : o o
The weight b(k) assigned to an occupation is a f_unction of the attri-
butes of the occupa.tion. . The individua.l observee a vector of variables, ’ oo
Xk, such as wage rates, unemployment ra.tes, tra:o.ning costs, etc. , for -
AR\ [l
each occupation. The -b‘k) which'determine the selection probabilities
° are given by . - .8
(k) = B(X,0) , = PRI ) B
: e o T noL : £ -
where 6 is a veé'for of unknown parameters speciming the functional
rorm, of B.- For each" individual define a variable rk =1 if occupa-.- R
o F tionm 'k ds selected ._a__.nd_"f = p 'othex‘wise.' .Then { fk =1, To - . .
h . k=1 S —
es\imate 9, we observe that the likelihood of a given sample is then i . o
. N R o o N S
' ) o o ) B .
¢ L= 1 npikk T S (W)
s im k=l o o T EE -
. f: ‘log L = - Z Z f,, oel Z eﬁp[B(xk e) - B(X .e)]} ew\ (5)
. S . ialk-l _ ktl* - e :
/ ,
/ . 5, _ ) , _ |

Thiythod or ma.ximum likelihood can be a.pplied to (5) to obtain an

4’

estimator for 6 with optima.l aaymptotic properties. MaPadden [1968]

K ’“j ' shows -that the estimator for the case where' XE_‘ and 0 are . - :
‘ i . Q o N o ' . i . . h

¥ % ' 4 .. PRI
x . I - L ¢ ’ . T
- R . —
B . L 4 B
, -4
: L : b
e IR . ™ . -
& ——
BT )
i
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q
N - ! .
0 -—




6;

-

"KXl vectors and B is the llnear functlon B(Xz,e) = e'x is consistent

“and asymptotically normal. Thls result is used to construct approxlmate

large sample confldence bounds for the estlmates.

We thus have for our case of a linear function of occupatlon

'attributes that the ratio of the odds of choosing occupatlon j over

"occupatlon k 1is .given by .

P,,"
oot (6)
: i VK ’
e
 Taking logarithms yields
14 . : . o
1og 5—-1- o' (X, - X)) , ‘ (7)

ikK-. .- ¢ : e

the log of the'odds'occupatiou J . will be chosen over. occupation k

is a lirear function of the attributes of the occupation, r"hus we

{

have the multinomlal ex+ension of tradltlonal loglt analysis (see TheLl

[1969] for another discussion of thls statlstlcal problem)

IV.  The Data
" We begin our discussion of the emplrical results with an explanap '
tion of the generation of the data. We estlmate the present value ‘of ﬂﬂ

expectod llfetlme whole income (expected wages time hours available

'A.w-ﬂor work,assumed 2000) : for individuals in our sample for:yarious,

~occupations they might enter. Our observationg are taken from the 1967

o u

-

<
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iSurvey of Economic Opportunity, a detailed set of 30 000 interv1ews of

,predominantly low—income households, for a discus51on of this data,

'see Hall [1973] or Boskin [1973]. First,.wa estlmate the expected L ) ."';;‘-

" real hourly wage rate facing each dndlv1dual as a functlon of hls | |
personal characteristics. <Ehls formulatlon is suggested by recent
advances in the- hedonlc method of price measurement.7 We employ here

an extended version of the particular type of wage equation proposed by

_Halls[1973], i.e., we.adopt.an analysis of variance regression model:

log (-“1) = Y'Z?,. S . (8) - : o
where'the vZ" represent personal characteristics such as race, sex, o v -

-

""age, location, education, health, union membershlp, occupation ete.
We run separate regressions for each race-sex occupatlon group, thereby

allowifig a cpmplete set of interactions petween these and all other‘

L] i —

addition, we- allow interactions between union membership -
location, otherwise all effects ‘are. assumed independent. . . S
These results are not without interest in themselves the inte-

" rested reader should»consult Hall [1973] and Boskln [1972] S I j ; ., f"

s

‘For our purposes, however, they are important because they give us for

© each individual a method of. estimating the wage he/she faces in each of

e

eleven broad occupational. classes. In addition, we can estimate how N ¢ i

&

‘that vsgeﬂrate varies with age. We thus can predict the course of

o .. L -—

Tsee Hall 19731,
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- earnings as

potential lifetime earnings for each indlvidual in each of several
occupations he might choose 1o enter Of course, several. refinements
have to be made; We must at least attempt to allow for productivity
growth, current twenty-year—old workers Wlll be working with an improved
technology when they are forty, 80 we must estimate this productiv1ty
_growth and adjust the weges of current’ forty-year-old workers accordingly
to estimate wage rates facing twenty—year—old workers twentv years
from now. We estimate a constant rate of productlvity growth from the
average annual rate for 1960—1970. We also aasume-future-potential
earnings are_discounted at a five per cent rate of intereat; modest
variations_in.the.diacount rate do not.arfect the result‘s.v8

We thua,estimate the present value of.expected lifetime'potential

-t ,+1/2

’ 65"w-nt(1+y) |
=L t-t+1..". 1*(9,)

Plvct
: tt _.(1+r)

where
.

' P.V.f = the preaent value of potential work time remaining be-

tveen age at t “and age 65

expected wage rate in year t .

s .
!

't
H = hours available for work in year t » (= 2 OOQ),
y? = expected rate. of productivity increase, assumed to be )
.constant at the aVerage annual rate from 1960-1970..
r = discount rate, asaumed to be five per cent. - !
The second variable used in the study is the ratio of an index" o

a

of traininé costs to current net worth;g We use.the date derived by

8 L : : ' 4 :
A sample calculation for a representative individuael is preésented in

9Net worth is defined as cashable net worth, including the value of
c0nsumer durables and excluding the value of human capltal.

S S =T




' ‘8Scoville [1966] on specific training requirements by occupation.. Outw

of-pocket expenses are assumed to be one-th1rd of foregone earnings.

°

Foregone earnings are computed by multiplying the present wage rate

' by necessary work time foregone in retraining. Ve then take'the ratio_,

of training cost to net'vorth, the‘assumption being that the worker -
finances his retooling out of his own resources.

The f1nal variable we examine in this-study is expected lifetime

'earnings lost due to unemployment If time spent unempioyed was com=

pletely unproductive, i.e., contained no element of leisure or invest-~

ment in search activity, the worker would be indifferent, cet par.,

between two occupations, one offering $l more in the present value of

- future full-time earnings the other offering $1 less in expected

earnings foregone due to unemployment. We -could then subtract expected
earnings foregone due to unemployment (net of unemployment insuranoe)

from expected full time-earnings and use expected wage income as the

.focus of study. -If, however, the measured unemployment includes a

component of leisure or search, the time spent unemployed is valuable I

. and the worker will require less than a $l decrease in relative expected .

earnings foregone due 1o unemployment to be indifferent to an occupation
with & $l larger lifethme full-time earnings potential. We heve there-
fore separated these two components of expected income in order to

attempt_to,test this hypothesis. We estimate the expected duration"

of unemploynent in a manner analogous to our procedure to estiiate

vasol.lq¢ We estimate anelysis of variance hedonic unemployment equations
. [ .

1966 was a year: of relatively full employment Projecting unemploy-
ment over the life cycle based on this data is the most reasonable
procedure available to us, but could result in misestimation as"
relative unemployment by occupatlon varies over the business cycle.

o
’

g o L | -8 -




o

of the Hall-type (see Hall [1970]) by regressing time unemployed on’ ,‘
a set of perlonal characteristics We thus get an estimate of the. :
expected unemployment facing 8 potential worker in each occupation,‘L X

‘ and how this unemployment varies by age ‘ Following the procedure des- ;",-
cribed above for potential earnings we estimnte the present value of
potential earnings lost- due to unemployment by using a fomnula similarc ,‘
to (7) in all but two respects ‘We replace H_ , hours available for "

work in year t , with. U, expected hours lost due to unemployment

t
and we replace w, , the wage by (w - I, ) the wage net of the
' o |
k-
oy

A

hourly equivalent of unemployment insurance.

. Ennirical Results
| Tables 1 and 2 present our empirical results, disaggregated by
‘race and sex. @able 1 presents occupation characteristics such a8 )
discounted present value of potential future earnings’, \discounted pre-
gent value of expected lifetime earnings foregone due to unemployment
,and our estimate of the ratio of training costs to net worth. Since
. real wage and unemployment rates, ‘éven within race-sex groups (holding
other variables, such as education, constant) differ substantially from
occupation to occupatiqn,:lf2 the substantial variation in our veriables-

il herdly surpriling. Thele veriablee summarire the infotulrtion (poten-

tially) evaileble to the worker in choosing an’ occupation. 13

lUnemployment insurance is based: on 1966 figures, and assumed to grow
at the rate for the 1960-70 period .

12See Reder [1955] for e discussion of these differentials

3we do not claim that they are the only ones which conCeivably could
affect occupational choice; rather, we assume that the influence of
other variables, €.8:, those measuring tastes for certain types of
. work, is small relative to the variables considered here

g
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_‘v " S — , <, . ‘ ° = 2 . / ) A
o .5 - -
) k “«
Q. ® o «
o Teble 1
’ 8 . A . o - . N
e o o @CUPATIO'V CHARA,CTER]' STICS FOR POPULATION SUBGRQUPS
S ‘ (thousands of dollars) - )' ‘ , . .

L _ - , ﬁ; o - .+ . Mean Deviation _ —

S - . ) T . . for Non-Adopted . '
e : > Mean for . . Standard Occupations ) )

o . ‘ - . Adopted - Déviation for ~  (non-adopted) AN _
s S - - Occupations Adopted Occupations ( - adopted) SN .
b_ Pz"esenltv Valué"ﬁ . o o T E ) o . -

- of Lifetime ‘ ; o i

Whole Earnings: Total g3 - 56 . 3.6 ,
. R , White Males” g7 . 63 : 0.7 -
| - Black Males k2 - . 6L » C1.b o
) White Females sp g 5.1 . o
Black Females 16 26 -12.8 |
Ratio of Esti- .
mated Training -
- Costs to Net iy T o L _ '
. Worth: Total 0.20 ... 1.8 - 0.25
" White Males  0.38 . 2.9 L '0.08 -
Black Males  0.19 . 1.6 .. 0.70 |
White Femsles .0.19 1.6 . o op28 -
Black Females 0,13 . 1.5 ° . 1.02 - o
" Present Value S L - - _ =
of Lifetime’ . . . - SRR
Earnings Lost Due . e ‘ o o - ,
" to Unemployment: Total o l.2 . 3.6 . , ‘0.16 -
- T White Males 1.2 . 2.0 0.15
. ‘Black Males . 2.6 - - 8.2 - - =1.60 ' .;“"
_ White Females 0.8 - . 6.0 : =1.93 '
"Black Females 0.3 S : Y- -5.28 _
Source; Computéd from 1967 Survey‘ of Economic Opportunity )
~ 10 -




-, >

The data orfer lgme interesting insights into the workings ‘of

labor ma.rkets. The most obvious is the fact that opportunities and

outconns.vnry msrkedly uiﬁng individusls == both within and snross
pulation subgroups - ag evidenced by the 1srge standard deviation

- of all variables.' It is also interesting to draw some inferences across
population'subgroups. Relative to other population subgroups, white
P males enter occupations with far higher train}ng costs (the higher
i foregone earnings’included in the numerator is mostly offset by larger
net,worﬁh in the denominator)} In addition, the mean‘deviation for;'i:' ',
| the non-adopted occupations for all three occupation characteristi&s ‘

s

is much smaller for white males than the other groups. Given age,

education and the like, occupation thus makes less relative importance
~to white males than thie other groups. Finally, we note ‘that blacks
(msle and female) have a much larger mean deviation of the ratio of

training costs to net worth; this implies- the non-adopted occupations are

<

,'relatively more expensive/for blacks than . for whites.

EeU

Table’ 2 presents our evidence on: theerelative weights given to

‘earnings, unemployment and training costs. The results for all\populan
\‘tion subgroups confirm our a priorffexpectations from human capital
_ theory that' 1) workers will tend to choose those occupations with :

the highest discounted present value of potential future earnings,

2) workers will tend to choose those occupations where retraining costs,
_in relation to net worth are 1owest and "3) workers will tend to choose

those occupations where, cgt. p ., the discounted present valus of

expected earnings foregone due to unenployment is lowest.lh

! l"'.Ihe predicted probabilities for - adopted occupations ranged,up £0 e
three times the predicted probabilities if random behavior was ocbserved

(probabilities equal to the percentages of Jobs in each occupation)

...6 : | - 90
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| All efrects have the expected sign and almost all are measured
quite precisely. 5"
Thé most. striking result is that white males tend to weight
training costs and expected income foregone’ due to. unemployment relative
"to expected full-time earnings much less heavily than the other groups.
AThis is consistent with the hypotheses of differential access to finan-»
cing of training and education costs and of differential risk ayersion.

- It is instructiVe to examine the ratio of the coefficients for

expected full-time earnings and expected earnings foregone due to unem- o , )
ployment. This figure varies markedly by race and sex. ‘The expected
earnings ‘foregone due to unemployment does not appear to exert much of’
an influence on white males. The price ratio of trading one dollar in
full-time earnings for twenty dollars in decreased earnings foregone due -
to unemployment suggests (perhaps) that measured unemployment for white
males includes a not insignificant amount of voluntarily enJoyed produc-'
tiVe actiVity -- for example, leisure or Job search. For the other o ;
' 'population subgroups - remales, many of wham work part-time and/or on
and off throughout their lifetime “and black males the price ratio is
reversed.A For example, white femsles’ appear to be willing to trade a
dollar less in foregone earnings due to unemployment for. twenty dollars
of full-time earnings. This strongly hints of risk-aversion or non-

pecuniary costs involved in white female unenployment. ‘ e

5The results are similar when the training cost variable is left out
of the equation. These results .are available upon request from the
author. It also should. be pointed out that the likelihood ratio method

may be used to test hypotheses sbout the coefficients.
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VI. Summarx and Conclusion

% . .
We have applied the conditlonal loglt declslon model to the ch01ce

Vof occupatlon by individual workers to test scme important 1mplicatlons

.of the theoty of’ human capital. Our empirical results are quite<con-_
51stent with the.human capital hypotnesis_thet workere'cnooee oc'c:upev.tioxlﬁs"~
to maximize the diecounted present value of potential lifetime work

time. Allowing for imperfect capital markets by 1ncluding training costs -

‘relative to wealth and for unemployment by includlng ‘the discounted

present value of expected earnings foregone due to unemployment also
‘yielded results consistent»wlth a priori expectations.

‘ Onr conclusions~apply to all four maJor'race-sex population sub&.;"
groups.’ The apparent differences among subgroups ere consistent with |

. well known labor market phenomena. .




Table 3

Sample Calculation of the Present Value of Full~time.

Earnings by Occupation for. a 'Repre’s‘entative,Individua.la

o . 7 Present Value of Full-time Earnings

Occupation - . E _(thousands of dollars)

Professional/Technical ' o o 134

Farmer - o o . 16 . - - -
& S / 3 ’ '

Manager S LS B

Clerical L B 99 L .

sales S B

Craftsman o : S o 109

,.C)pera.tivev 95 7

Private Household ¥ | , Y ¢

Servige | - .86 |

Farm Leborer S 59 .

. : ) " g .
‘Laborer - ; . R -
Z LY ‘

{ ® ! .

: °'ﬂhite male, high sch_éol greduate, aged fo'rt,y.

Y

.- 15 - | : . | '
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- In a previous stu(w (Boskin [197h]), I have developed a probm-

. bilistic: model of occupa.tional choice by individucl workers. Tha.t study

estimted the weights given to a vector of occupatiOn ettributes, such

as expected ruture ea.rnings and income roregone due to unemployment

tra.ining. costs, etc. . in choosing a.mong occupa‘.tions., Severa.l proposed

_.'.~«. © ;

public policy progre.ms directly (a.nd indirectly) s.rfect these (relatlve)

: occupation a.ttributes~ and are thus likely to arfect occupational choice. _‘5:-'"?.' .

Among the most prominent or ‘these. proposed programs is a nations.l wa.ge

bill subsidy; This program would supplement ag sort of a negative

payroll tax, the market woge pa.id 1ow wage workers. Since expected '

,wages vary from occupa.tion td occupation for a given individual the

vage subsidy tends to ‘mak ke low’ (ma.rket) vage occupations relatively

more" appec.ling than in the absenc'e of the program However, by rsising

the (tots.l) wage in low wage occupa.tions it increeses the 0pportunity

' cost of foregoing current work in order to train, or look ror, a Job

in a.noﬁher occupa.tion. The purpose of the present paper is to provide.

. a rough estimate of the net d.l.rect effect or a ws.ge subsidy on the

_ ._‘choice of occupation of various groupe of workers.1 a

. ¥  Toward this end, section 2 briefly discusses the cond.itiona.l

1ogit model of occupational choice and my esrlier results on estimates

. of the weights given to vo.rious occups.tion a.ttributes by dirrerent

population subgroups in choosing among occupations.

4

d

P ’ e

1Ind.irect 'efrects, such u8 those working th.rough', expected unemployment
and changes in the relative (market) wages Btructure due to long=-run ,
- shifts in the supply of workers among occupations, are not dealt with

here. Also ignored are the, effects of the taxes necessary to finance
the progrom. ‘ _ A
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Section 3 &escribes the wage subsidv ple.xi and how it affects

the rela.tive magnitudes of the va.riables influencing occupational choice.

Section. L presents some empirical examplea of the effect on. the

probability workers of different races a.nd sebces will select each

e - /* ~4 4;4

. oi‘ eleven occupational _groups due to a pa.rticular wage~ subsidy pla.n. :

We shall demonstrate tha.t even with our relatively broad groupings

of occupations a wage subsidy plan is likel;,r to alter selection pro—

-

babilitiea substa.ntia.lly 4 S S .
Soe @ = ¢
Fine.lly., section 5. p:t;‘esents a brief summary - and conclus:.on.
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2. A‘Model of Occupetionel Choice

The apnlieation of the theory of human -capital to occupational

choice is simple and straigh?orward 2. In chooaing among occupations
(derinnd broadly enough 80 workerg in different occupation° are not
perfect substitutes) & potent 181 worker will weigh the benef*ts -—
potential earnings and nonpecuniany returns - and costa - Of training,
foregone eernings, ete. The worker will inveat in changing occupations
only if th@ returne are sufficisntly 1arge to make the particular

-

change of oecupations the mont yrofitable use of ‘his limited resources.

3

in this s_mplest fcviulation we would a.wayﬂ expect to find

uworkers in those occupationa vith the highest diecounted,present value -

of future potential earnings.3’h However, given 1mperfect capital mar- ' -

Aets, resources for inveating in oneself will not be equally accessible

to all workers. The weal+h position of an individual wiIl partially

determine his’ capability of makins an; particular profitable investment N

s .o
. ?

in hlmﬂelf. "
It is thus clear that decisions on occupation choice will be

governed by the returns — primarily expected potential (full-time)

2See, for instance; Fleisher [ 970]

3Abstrecting for the moment from any differential nonpecuniary costs
and benefits among occupationa.

l'“'iore rigorously, the vorker mugt choose simulté.neouslw. (1) the op’timal
_number of occupations over his 1ifetime,(2) the optimal length of stey .
in each occupation; and {3) the optimal sequence ‘of occupations. That

"is we have an integer dynamic programming problem. Therefore; - our

worker will alveys bé in an occupation which enables him to maximize -
present value consiggring all Eossible occunational Bhifts.




'earnings — end costs - primarily training and foregone potentlal earnings -
Arelative to the wealth position of the/individual worker An- alternative
occupations That is, the probability that a workef 1 will enter a
A partlcular occupatlon J will be &a-° function of. the relative present

'values of potential post-investmant lifetime earnings E tralnlng costs -

and foregone earnlngs relative to wealth, 3 3 and the present value of
o . 1

- expected income foregonevdue tovunemployment, U, in-alternativei"

occupations;s i.e.y T -

g
PRLAIN

Py = f(BppaeesBy By il s R TR L R
_ - P S - (1) ,
. PR : et Tig Tin) ' B
. X ) Co ) . . ) 9o ey v yv ey . . .
* . . ‘ . . .o » . wi " Wi Wi ‘ . o .
. - ] '- ‘ d‘» A . N g N . . . . < . e

‘Assumirif that the weightlng af theSe variables in determJ_nJ_ng il

“

o, selection probabiIities is linear and invoking the.logistic fUnctional

Jform tor the- repreeentation of the proba.bilities6 ylelds

Ll

-

- 8'X

"Uk_:"d
U
®
.
C

(2) . |

T

%ﬂﬁe formulation may be'motivated by an appeal to stochastic choice theory
For example, following Block and Marshak [1960] we may adopt a model where-
by the probability of each outcome is proportional to the utility derived
from the choice . .

6A fuller discussion of this derivation is preagnted in Boskin [197L].

/
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=where X represents the vector of earnings,ptralning costs, etc.,,

and 6 are the weights to be egtimated. : - , o o

-,

Taking‘logarithms yields

i} ’ '
los——-'—ze'(x -X,) : e (3)
. Pig 90TV L

b

" the log of the odds occupation J will be chosen over occupation k
ig a linear function of the attributes of the occupation. Thus-we .
" have’ the multinomlal extension .of traditlonal 1ogit analysis (see Theil

.,[1969] for ancther discussion of this statistical problem)

e

We estimate © by the method ot maximum likelihood McFadden’

.

[1968] has derived this estimator and demonstrated that it is oonsis-

tent its asymptotic normality property is used to construct approxi-v f

®

mate large samplevconfidence bounds for. the estimates.'

We begin our discussicn of the empirical results with an explana-

tion of the generation of the data._ We estimate the present value of

expected_lifetime whole income (expected vages time hours available o

+

for work, assumed 2000) for individuals in our sample for various
l occupations they might enter. Our observations are taken from'the"
l961 Survey_of_Economic Opportunityg for a discussionioT this data,
see Boskin [l973] ~ First, ve estimate the expected real hourly wage
| rate facing each individusl by & regression of hourly vage rates on
personal charscteristics such a8 race, sex, age, locatlon, educatlon,

©

health union membership, occupation etc. We' run.separate regressions

DL | : ! -




.

~ for each race—-sex occupatlon group, thereby allowing a complete set

of. interactions between these and all other effects In add1tion we .
<3

allow interactions between unlon membership and locatlon, otherwise,

all effects are assumed independent
These results give us for each indivldual & method of esti-«

mating the wage he/she faces in each of eleven broad occupational’

classes.7 In addition, ve can est:.mate how that vage rate va.r:.es with

age} We thus can ‘estims.te the course of potential lifetime earnings
for each indiv:.dual in each of severa.l occupations he might choose
to enter of course, severa.l reflnements have to be made ,We must -
at least attempt to allow for productivity growth current twenty-

: year-old workers ‘will ve working with an improved technology when

. they are forty, 80 we must estimate this productivity growth and

~> .

adJust the wages of curreut forty-yea.r-old workers accordingly

to estimate wage rates facing twenty-yea.r-old workers twenty years

Mfrom now. We estimate a consts.ut rate of}productivity growth from the

<

average e.nnual rate for 1960—1970 We also assume future potentlal

earnings are discounted' at s five per cent rate of interest modest

@

8.
-va.riations in the discount rate do not' affect the results.

We thus estimate the present va.lue of expected lifetime potent.ia.l

¢ . f »
ea.rnings as /,/

TOf course, we would a.lso expect a substantial intragroup substitution
" to oecur. Our results are the:cefore & lower bqund.

8 .
A sample calculation for a rep“esentative individusl is presented
in Teble 3 of Boskin [19714] - ' :
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T 65 u(1+v~) "t

. f)

- of training costs to current net worth.9 We: use - the data derived by
Scoville [1966] on specifié txalning requirements by occupation. Out-

:':P.v'.‘_‘tlt:t N o (L)
o o
where- * _ |
N P.V.t'= the present value of potential work time remaining be- b
A . w'fween age at t’ and age 65. ' ’ ‘
OW£ = expected wage rate in year | t . s N
Ht = hours availeble for work 1n year t (- 2 000), E
Y = expected rate of productivity increase; assuned to be-
a constant:at the average annual rate.from 1960-1970.
r. = discount:rateg'assumed to be-five,per cent: - o

The second variable used in the study is the ratio of an index '

_

Alﬁl;ll;w,ofepocket_expenseslarelassumed_tolbeuonenthird—o£~foregonefearnings.
‘Foregone earninés are computed byfmultiplying the -present wage rate .

by necessary work time foregone in retraining.n We then take the ratio

© of training coat to net worth the assumption belng that the worker
:finances ‘his retooling out of his own resources.b
The final variable we: examine in th1s study is expected lifetime
‘earnings lost due to unemployment. : If time spent unemployed was com-
pletely unproductive, i.e., contaiped no element of leisure or invest-
ment in search activity,_the worker would be-indifferent, cet. par.,

between two occupstions, one offering $1 more in the present value of

e

9Net worth is defired as cashable net worth including the value of
consumer durables and excluding the value of humen capital.

U
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'Ivture full—time earn;ngsg the other offering $llleaa in'expectedi :
- earnings foregone due to unemployment We could thenmaubtract»enpected‘
earninga foregone due to unemployment - (net of unemployment insurance)
;from expected full time earninga and use expected wage income .as the o
~focus of atudy If houever, the measured unemplojmént includes &
comporient of leiaure or search "the time Spent unemployed is valuable
.and the worker will require less than a $l decrease in relative expected
earnings foregone due to unemployment to be indifferent to an occupatlon
-"with a $1 larger lifetime full-time earnings potential We have there- |
fore aeparated theae_two compo, enta gf expected~1ncome 1n¥order to .
attempt to test this hypotheai81 We eetimate the expected duration |
'of.unemployment’in a manner:analoéoua to our procedure to eatiiateﬁ

10 . - ~ L .
veges. We thus get an.estimate of the expected unemployment

) faclﬁﬁgﬁ potential worker inmeachloccupation,ﬂandfhbw4thiSeunempioymentf”“"

varies by age. Following the procedure described sbove for potential
~earnings’, ve estimate the present value of potential‘earninga lost
due to'unemployment by using'a'formularaimilar to (3) in all but two

-~

. reapecta. We replace Ht » hours available for work in year t., with

Y
wage, by (w,c - It)’ the vage net- of the hourly equivalent ofﬁunemploy-

’ expected‘hours lost -Que to unemployment'and we replace W ,'the o

>

ment'insurance.1

©

o
. s

1966 was a year of relatively full employment. ProJecting unemploy—
ment over thé life cycle based on this data is the most ‘reasonable
procedure available to us, but could result in misestimation as rela-
tive unemployment by occupation variea over the businesa cycdle,

1Unemployment 1naurance-ia based on l966 figurea, and asaumed to
grow at the rate for the 1960-70 period. '
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Table l presents our evidence on the relative Weights given to

earnings, unemployment .and training ‘costs. The results for all p0pu1a~

" tion subgroups confirm our g prior1 expectations from human capital

theory that: 1) workers will tend to choose those occupations with

' the highest discounted present value of potential future earnings,

" 2) workers w1ll tend to choose those 3ccupations where retraining costs,

T

S . *

in relation to net worth are lowest and 3) workers will tend to choose )

those occupations vhere, cet. p the discounted present value of
expected earnings foregone due to unemployment is lowest.12
All effects have the expected sign and almost all are measured

quite preciselya;3

" The most striking resulh {s* that jgtcemales_tend—tW

traJning costs and expected income foregone due to unemployment relative

' to expected full-time earnings much less heavily than the other groups.

This is consistent with the hypotheses of differential access to finan~
cing of training and education costs and of differential risk aversion.

;It is instructive to examine the ratio of thie coefficients for

‘ expected full-time earnings and expected earnings foregone due to unem-
ployment This figure Varies markedly . by race and sex. The expected
earnings foregone due to unemployment does .,not appeer to exert much of

an influence on white males. The price‘ratio of trading one dollar in

2The predicted probabilities for adopted occupations ranged up to three

times the predicted probabilities if random behavior was observed (pro-.

~bebilities equal to the percentages of Jobs in each: occupation)

3The results are similar when the training cost variable is left out of
the equation. Thes€ results are available upon - request from the author. .

_ It also should be pointed out that the likelihood ratio method mey be
“used to test hypotheses aboutéﬁhe coefficients. , :

_2’5.4\
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- to unemployment suggests (perhaps) that measured unemployment for white

full-time earnings for tventy dollars in decreased earnlngs foregone due '_ N

; v

f._males includes a ot insignificant amount of voluntarily enJoyed preduc- .t 7\ﬁ.

tive activity - for example 1eisure or Job search. For the other - L :,
. 4.2.4 N . .
_pbpulation subgrOups - females, many of whom work part-~time and/or on

and off throughout their 11fetime, and black.males the price ratio 1s
reversed. For example, white females appear to be willing to trade a

dollar less in foregone earnings due to ufiempl oyment for. tventy dollars A;'

of full-time earnings. This strongly hinta of rlsk-aversion or non— - " 2

pecuniery costs involved in white female-unemployment. o S
. . i 14 -

Thele—eatimates of the veights given to various occupation para-'

.

meters may- now be used to estimate the effects of changes in these .
parameters on occupational choice. To one example of such change, -

that occasioned.by a wage subsidy, ‘we now turn.t

o
]




. 3. !’-%M

The idea of a vage sub51dy has been offered as ‘an alternative
income maintenance program to the negative income tax, especially by |
those/concerned over the labor supply disincentives of a negative |
income tax. Ihe 1dea is simple but less femiliar than the NIT. The
wage subsidy program would supplement the wage rate employers are willing .

/.
to pay low-wage workersyby a government grant, e.g. in the form of a

\

negative payroll tax. The government would define a target wage rate,
W* | and pay the employee a certain percentage, r, of the difrerence

between W¥* and the market waue, W e Analytically, the Vege subsidy
results in alh

v =w+r (W* - w) ,

-
'where w is the wage inclusive of the subsidy component

It is important to note that, with a fixed target wage and sharing"
;rate, the subsidy not- only raises those wage rates below the target

:but it also results in a ggeater absolute and relative increase the
lower the wage. Thus the wegsa subsidy makes the low wage occupatons
~re1atively more attractive.- An example of this equalization effect is
presented in Table 2, where we examine the effect of & wage subsidy with

kd

a target wage of $4 and a sharing rate .of 1/2-.15

hWe assume that this ' negative payroll tax" will be "borne" by the
worker; the argument is analogous to the case of the payroll tax being.
“borne by workers. See Brittain [1972] ' '

flSOffcourse, this effect is accentuated ss r or W‘, increases.




| - v .
Table.2 BN '
. L Fj_ffe& oﬁ Wages, of. & i' :' ) _ o : o . ’ __
- Wagei Subai'a'y'wuh-‘ W* = $4 and r = 1/2 | ) |
o S . | | L . -
Woge Before Subsidy . Wege Inclusive of Subsidy s
$1.00 o . g0 . =
1.50 | 2 |
200 - | ' 3.00 | -
Y _
3.00 o . . 3.50 - |
.00 . - R B0 |
'111115, such a aubaicﬁr program s‘ﬁbxﬁitantially incre;;es the expected life-
time éirnihgs in low—wagé.éccupa?ions.m i _ . e R s _,*
., ﬁme‘ wage. éubsidq,; also affects our other two varisbles. By’
raiaing.' wege rates if .incre@ee the fo'regoneiﬁcbme during a period -
of training to change océupa.tionﬁ. Hence, training costs will increﬁse :

- ‘for pérsom facing a \;'age below the tg.rgét wage. The subs'idg; also L - |
reises the opportunity cost of time spent unemployed and expected income o __
ldst due to unémploym_ent. ; : | ' ' | |
' " Table 3 presents an examplé of the Present value of lifetime A | : "'5

. »-mll-time earnings, training éosﬁs and'_value of income lost due to - ."». _

. R , o —~
| ].'611:, can also have an i.nportant income efféct on hima,h capital i‘nveatn;ent__’ .
and lhence future waga rates. Recall we .are conditioning on current S -
education. To the extent the gubsidy fosters an increase in general e
(ss opposed %o the type specific to ‘an occupation)- ~human'capital invest-. '
ment, our results ‘will'unde_ratafte its long-run effect. C, ' -
‘.\ “ " - T : ; _2-9"_ ", ' " ,» ‘ -. ‘ ‘, U




unemployment for each §r elgfén brogd_oécupu;ionai.giéupBITVbe;oré and
after the impd#iﬁiqn;or'a wage subsidy progiém with ﬁ* = $4 jand . _
r=1/2. It is clear that the subaidy?ubstaxitia.lly_a.lters eath of B
vtheaé thfee variablés inrluencing'occupaﬁional chbice. The greater
| relative change for blacks end females occurs due to their lower
" market wages. Obviously, these pgroups benerit most_from the wage

. subsidy plax;._

o . E . . . o
@ . . » . . .

o
o
oh
£

17The classic discussion on ~occupational wageﬁdifferentials is, of
- course, Reder [1955]. . ~

-
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. "o b, girical Estimates of the, Effect of a Wage Subsidy
‘ On . Occupational Choice ' '

We may now (apply the weights estima.ted in Table 1 ‘to the changes
renorted in Table 3 in lifetime ea.rnings, income lost due to unemployment =
. and., training cost induced by the wage subsidy scheme.' Table h presents :
these estima.tes. As should be evident from ‘the discussion above, the v |
| wage subsidy (with a $h target wage and a 50% sharing rate) substantia.ll.,r
alters the estime.ted occupation selection probabilities in fa.vor of low= i}
we.ge occupations. 'I'he change in selection prdbabilities, however, varies
ma.rked.ly by ra.ce a.nd ‘Bex. The che.nge 'in probability depends upon both
the’ change in the va.riables such as lifetime earnings and the relative
~weights given these varlables in the selection process. aReferring back -
E  to Tdble 1, we recall that white men and women place relative]y greater ) -
| welght on expected lifetime earnings tha.n blacks of the same race - |
e '*md%at-femles~place~relativel\v greater weight on expected earnings
4 foregone due to unemployment than do ma.les of the same race.' Hencc,
for examples, the great.er relative cha.nge in lifetime earnings for
" black me.les than white males (due to a lower narket wage) is offset

by the greater weight attached to lifetime’ earnings by whites.

The selection probabillties cha.nge most markedly for w}rlte men. "

&

" For. example, the selection probabllities for operatives, service and

farm laborer increase by fourteen, twenty-four and fifty-two percent of

e )4 their pre—subsi@ probabilities respectively For black females, on
the other hand, these three occupations are less likel,v to be chosen,
- N since the wage subsidy dramatlcally increases the (heavily, and negatively,

weighted) value ofoexpected earnings foregone due to unemployment

o R . R




’ 4
. < . ' Table ,4 ‘”.
Estimates of the Effect of a Wage Subs:.dy On Selectlon Probabllltles
. ) White Males - S Black Males . S
. , No - With | No " With - o . -
Occupation-" : . Subsidy Subsidy % Chaﬂ e 'Subsigx, Subsidy X Change oL
'Professiona.l/Technical 1k.0% © “i2,4% -uz 7.’.6% 8.3% 9% —
Farmer 6.2 8.3 " 3h 9.5 . 9.3 C =2
... Manager 15.3 ©13.2 . -1h 8.0 . 8.6 8 .
Sales - 9.7 - 10.3 .6 . 9.k 9.3 -1 -
© . Craftsman .Y 11.8 1k o3 8.2 8.7. 6 ’
Operative SR . 8.5 9. T 14 - 8.9 9,0 ‘1. -
" Private Household 5.3 . T.T . . L5 1 10.2 9.6 w6 “
Service - T.2 8.9 2 - 9.6 9.4 -2 -~
_Farm Lebor - - 4.8 7.3 52 0 10.9  10.0 -8 .
Laborer ' T.b 9.0 22 9.2 - 922 o
. Clerical 9.9 - 10.%4 5. - 8,3 8.7 °5 s -
. ‘ , " _
’ e White Females- - Black Females . L
'Profesaional/Technica.l 1.4 10.2%3? ~11 7.8. -8.3 6 .
‘Farmer - 8.0 8.6 -8 . 8.7 8.9 . 2 i
Manager 10.7 9.9 -8 8.3. 8.9 T
.. Sales - , 8.6 . 8.9 Y- 9.4 - 9.3 -1
Craftswoman 9:6 9.k -2 9.0 9.0 . .o i
Operative ~ 9.k 7 9.3 -1 9.2 9. -1 T e
Private Household T.2- - 8.1 13 . 10.1 9.6 -5
Service 8.k -+ 8.8 5 S 9.h 9.3 -1
Farm Labor 7.6 8.3 9 10.0 9,6 -4 -
‘Laborer " 8.7 8.9 - 2 9.5 % 9.3 -2
Clericﬂ . - 10c3 .9-7' -6‘ 8-7 .. ‘8c9(. -2
Source: Calculated from data presented in Tables 1 and 3.




The resulta suggest a substantial shift in the supply of workers"

-to different occupations in reaponse to the wage subsidy program.18

The response of selection probabilities to: the wage subsidy program e

depends both upon its erfect on the variables influencing occupational
choice and on their relative weights, since both the occupation attri—
B butes and the weights vary among the four race-sex groups, the net effect'

: of the wage subsidy on the probdbility of selecting various occupa—

tions varies markedly race and sex.

o
A

o

P

IS

, 18This will in turn alter the occupational wage structure, which will -

have a second-round effect on selection probdbilities. We do not.-
estimate these effects here. - - .

Y

h




~5, Conclusion“;

~ S

we have estimated the effect of a wage subsidy on the choice of

'occupation by various wc“ker sunvrnups. Sincerthe wage subsldy affects

the present value of lifetime earnings, the present -value of income ‘

foregone due to unemployment snd training costs, it affects the pro—

'bability of selection of each occupation. The net effect varles across

occupation for each individual, sincé the subsidy 1nduces a greater

increase in wages the lower the prevailing wage. It also varies by

- race and sex, because both the varlables influencing occupational
"choice and the relative Weights given to each of-them in choosing

‘occupations vary among the four race and gex groups. .

2t . = . . ' . e
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