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Abstract

A model of occupational choice and human capital investment is de-
veloped and tested. The model allows family background to intuence
occupational choice via access to economic resources, dicerences in costs
of schooling, and ability uncertainty. The model predicts that people are
more sensitive to economic incentives when considering occupations that
are dicerent from the parental occupation. It also predicts that the occu-
pational choice of individuals from poor background is more sensitive to
economic incentives than the occupational choice of well o= individuals.
These implications are con..rmed on Swedish data using a mixed multino-
mial logit framework, explicitly accounting for unobserved heterogeneity.
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1. Introduction

Positive correlation between the earnings of parents and ozspring has emerged
as one of the stylized facts in empirical labor economics. Recent research, sur-
veyed in Solon (1998), has estimated this correlation to ranging between 0.2 and
0.5.! The traditional human capital approach to intergenerational transmission
of earnings capacity and economic status formulated in Becker and Tomes (1979,
1986), oxers at least two explanations for this observed intergenerational earnings
correlations. The ..rst, and most emphasized, is access to capital for human cap-
ital investments. A second explanation is that innate abilities or capacity to earn
income (apart from the human capital one can accumulate through investments)
are infuenced by parents. This earning capacity is partly genetically transmit-
ted, and partly infuenced through upbringing, both purposely and as a form of
externality from the parent’s human capital and abilities.?

Another empirical regularity, emphasized in the Sociological literature on in-
tergenerational mobility, is that people tend to choose an occupation not too
dicerent from that of their parents. This occupational choice pattern is illus-
trated in Table 1, which presents a transition matrix of occupations of father and
oaspring compiled from data from the Swedish Level of Living Survey (1991).
The transition matrix clearly rejects the hypothesis that father’s and oa-spring’s
occupations are independent.® This tendency to choose occupations not too dif-
ferent from that of the parents does not ..nd its explanation in traditional human
capital models of mobility since these do not analyze heterogeneous human capital
and hence disregard occupations.

This paper investigates how family background may infuence earnings ca-
pacity by suggesting that there is an information externality from parental oc-
cupation which makes individuals better at assessing their earnings prospects in
occupations that are similar to the parental occupation. This mechanism in-
duces family background to infuence the importance people place on economic
incentives when making educational and occupational choices.*

1See e.g. Bjorklund and Jantti (1997) and Mulligan (1997).

2The ..nding that various measures of socioeconomic background enter signi..cantly into
wage equations, when schooling has been controlled for, can be interpreted as support for this
second explanation for transmission of earnings capacity, See Haveman and Wolfe (1995) for a
survey of studies.

3See section 4 for a description of the data set as well as the selections made for this study.

4This information externality is ..rst modelled in Sjogren (1998)



Table 1:
Transition matrix: father's occupation (down)
vs individual's occupation (across)

N of
prof soc adm sale agr trans prod serv f's
prof 154 87 101 46 10 19 73 33 523
(87.4) (81.8) (94.3) (38.6) (17) (36.9 (1131) (5%
soc 10 11 12 7 0 1 7 7 55
9.2) (8.6) (9.9) 4.0 (1.8) 3.9 (11.9) 5.7
adm 73 50 78 30 2 15 42 23 313
(52.3) (48.9) (56.4) (23.1) (10.2) (22.1) (67.7) (32.3)
sale 49 35 70 46 5 18 40 24 287

(47.9) (44.9) (51.8) (21.2) (9.3) (20.2) (62.0) (29.6)

agr 107 128 115 43 86 56 189 104 828
(138.3) (129.5) (149.3) (61.1) (26.9) (58.4) (179)  (85.5)

trans 52 60 66 23 8 52 66 41 368
(61.5) (57.5) (66.4) (27.2) (12) (25.9) (79.6)  (38)

prod 222 227 255 08 23 120 434 160 1539
(257.1) (240.7) (277.6) (113.6) (50) (108.5) (332.7) (158.9)

serv 28 41 50 12 3 6 36 29 205
(34.2) (32.1) (37) (151) (6.7) (14.4) (443) (21.2)

other 9 20 13 6 0 10 24 14 96
(16) (15 (17.3) (7)) (31) (6.8) (20.8) (9.9

N of

ind’s 704 659 760 311 137 297 911 435 4214

prof=professional, soc=social/medical,adm=administrative, sale=sales, trans=
transport and communication, prod=production, serv=services, f’s=fathers.
Figures in brackets indicate expected number in the category, given row-column
independence. Bold ..gures indicate over representation in the category. A2-test
of row-column independence; A2= 440.4. Independence rejected at P= 0.00.

I develop a model of educational investments and occupational choice, inspired
by Roy (1951). The model allows family background to infuence educational
and occupational choices in three ways: The ..rst two mechanisms, dicerences in



economic resources available for human capital investments, and dicerences in
costs of schooling due to imperfect capital markets or information cost are well
known from traditional human capital models. The third mechanism, introduced
here, works via family background related uncertainty about individual ability to
work and succeed in dicerent occupations. | assume that individuals do not have
perfect information about their ability for dicerent occupations, and that ability
uncertainty is greater when considering occupations distant from the parents’
occupation. Hence, risk averse individuals are more reluctant to choose distant
occupations than familiar ones. The model generates a number of implications
for how family background infuences the valuation of economic incentives under
dicerent assumptions regarding risk aversion.

The implications of the model are tested on data from the Swedish Level of
Living Survey (LNU 1991). In particular, I test if family background infuences
the way in which occupational choices of people are determined by economic in-
centives, such as earnings prospects, earnings dispersion, return to education and
return to experience. The empirical approach is inspired by previous empirical
studies of occupational choice, e.g. Boskin (1974), Robertson and Symons (1990),
Orazem and Mattila (1991), and Flyer (1997). In contrast to these studies, in
which individual ability heterogeneity is either completely ignored or controlled
for using rough measures, this study uses econometric techniques, i.e. MMNL, to
account for unobserved heterogeneity. This estimation method, discussed thor-
oughly in McFadden and Train (1997), takes into account that there are observ-
able factors that infuence the individual’s occupational choice by introducing a
random element in the estimated coe¢cients.

In general, the empirical ..ndings support the implications that can be drawn
from the model. | .nd that people are more sensitive to economic incentives
and reluctant to take chances when considering unfamiliar occupations, and poor
background increases sensitivity to economic incentives. In particular, the re-
sults indicate that return to education is of greater importance for people from
less well oo background, while people with educated parents tend to go for oc-
cupations requiring long educations, caring less about the actual returns to ed-
ucation. Furthermore, while less well oo background implies greater disliking of
wage dispersion, wage dispersion is actually regarded as positive by individuals
with university educated parents.

The paper is organized as follows. In Ssection 2, | develop a model of oc-
cupational choice and derive some testable implications. Section 3 presents an
empirical speci..cation. | describe the data and construct incentive variables using
wage regressions in Section 4 . Section 5 presents results of MMNL estimations of
family background determined dicerences in attitudes toward incentives. Section
6 concludes.



2. A Human Capital Approach to Occupational Choice, In-
centives and Family Background

Each individual lives in two periods, as students and as workers. Students live
oa money received from their parents net of what ever they have to pay for their
education.® Workers live oa their own earnings. To keep the model simple, loans
and savings are disregarded and the possibility of receiving bequests or inher-
itance is ignored. Hence, all individuals in the model are more or less capital
constrained.® The individual chooses the amount of education and the occupa-
tion that give the highest life time utility. Utility of an individual who chooses
occupation j depends on the level of consumption while a student, cq5, and on
consumption while working in occupation j; cyj: This second period consumption
is subject to uncertainty because the individual does not know for sure how well
he will succeed in the chosen occupation. Life time utility, given that occupation
j is chosen:

U(cyj; Cj) = u(csj) + °E[u(cyy)]; °>0; u'>0; u"<0: (2.1)

The individual infuences his level of consumption in both periods through the
choice of occupation and through the amount of education he invests as a student.
The budget constraint while a student is:

Y1 i KjHj = cyj; (2.2)

where Y, is the money the individual receives from his parents. This amount may
dizer across individuals according to the income and generosity of the parents.
H; is the human capital investment associated with choosing occupation j, K; is
the per unit cost of human capital investment in occupation j. This cost is likely
to be higher for people from poor or uneducated background. It may also depend
on the occupation under consideration since some types of education require more
eaort than others.
The budget constraint in period two is:

Yaj = Cj; (2.3)

where Yy; is the earnings of the individual in occupation j. These earnings
depend on the amount of human capital, Hj; the individual has invested in, the
individual’s endowment of occupation j speci..c ability A;, the wage rate, W;;
and on the occupation speci..c parameter —; determining the ability sensitivity
of earnings in occupation j:

5The structure of this model is inspired by the intergenerational model of Mulligan
(1997,1999) and by Willis’ (1986) version of the occupational choice model described in Roy
(1951). A slightly dizerent version of the model is analyzed in Sjogren (1998).

5Mulligan (1997) thoroughly analyses the ecects of capital constraints.
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Yzj(Aj) = Wj HjAij (24)

The individual has a prior belief about his ability for each occupation such
that

InA; » N (@@ k%): (2.5)

| also assume that the individual is better at assessing his ability in occupations
similar to that of his parents than at assessing how successfully he would make
it in unfamiliar occupation. Hence, the variance, %;; of the prior distribution is
assumed to be larger the more distant from the parental occupation is occupation
j. | further assume that in the population at large, occupation speci..c ability is
log normally distributed such that

InA; » N(0; 1) for all j: (2.6)

In line with Roy (1951), this implies that if individuals were randomly assigned to
education level.and ogcupatlon the log of earnings are also normally distributed,
InYz; >»> N(In W;H; ; ), where H; is the average education of those in the
occupation. Wlth random assignment there would be a tight link between the
earnings dispersion within an occupation and the sensitivity of earnings to ability.

However, individuals choose the occupation which give them the highest life
time utility. That is, an individual chooses occupation i if expected utility in
occupation i is higher than expected utility in occupation j, i.e.:

E [Ui(H)] i EEUJ-(HJ-“)lCJ . 0; forall j &i; 2.7

where H;i and Hj are the optimal human capital investments associated with
each occupational choice.

The optimal human capital investment is obtained by maximizing with respect
to H the expression for lifetime utility, 2.1, subject to the budget constraints 2.2
and 2.3. Assume a constant relative risk aversion utility function:

u(e) = — it 2.8)
1 I %

where the coe@cient for relative risk aversion, 3— > 0.’

The optimal human capital investment, given that the individual chooses oc-
cupation j, is thus determined by maximizing the following expression for lifetime
utility with respect to H;.

"The higher 3 1 the more risk averse the individual.



A -
1 ° - li%
(i kiH;)" o+ T WiHA " f(ay)da;  (2.9)
%

E[Uj] =

3 -
where % §j 1 _ 0;is the rate of time preference.®

The ..rst order condition is:

AR
kiv'(cyy) =°  U'(c)W; A}’ F(aj)day; (2.10)

il
which states that the value of foregone consumption in period one must on the
margin equal the value of the gain in consumption in period two. This ..rst order

condition can be manipulated to obtain an expression for the optimal human
capital investment given that the individual chooses occupation j:°

o — 3 - ’-Yl - .
H; = 7 —— % (2.11)
kj+ 3 WJAJJ»J
where
—2
> = 24 (1i%) (2.12)

IS an uncertainty factor. The uncertainty factor, » > 1 if risk aversion is moderate
s—i < 1). The uncertainty factor, » < 1 if risk aversion is strong (714 > 1).

Comparative statics on this optimal H; presented in appendix A.2, show that
the optimal human capital investment increases with Y, and decreases with the
cost, k. However, an increase in W, induces higher human capital investment only
if the individual is moderately risk averse. In the case of strong risk aversion,
the high wage is a substitute for human capital investment. Higher uncertainty
about ability, %; induces higher human capital investment. Increased sensitivity
to ability, ; within an occupation causes the strongly risk averse to invest in
more human capital unless expected ability, and hence expected earnings, are
very high. Unless they expect to be very able, the strongly risk averse have an
incentive to insure themselves by investing in more education. When risk aversion
is moderate, human capital investments increase as a result o increased ability
sensitivity unless expected ability is very low because of the complementarity
between ability and education.

8Recall that InA; = a; and that a; » N(0; 1)
9See appendix A.1 for details.



2.1. Expected life time utility in an occupation

Now, derive the following expression for expected life time (indirect) utility given
the optimal human capital investment and given that the individual chooses
occupation j:

U1 3 '.;ﬂ

£ ucJ . 1 i - u¢1i% o u__j liy .
E Uj = —ﬁ Yl 1 kj Hj “© 4+ Wj Hj Aj »j . (2.13)
Y
Substitute for the optimal human capital investment from 2.11 and rearrrange to

get:
oM q Yy 3 - Y

il %

il 3 K —w i
E U = 1j~ Yll'% 1+°/“kj1'/“ WJ-AJ-J»j : (2.14)

The envelope theorem, permits the derivation of comparagive statics on the
expression for expected utility disregarding the ecect on E U;' of changes in H®.
These comparative statics, presented in appendix A.3, show that an increase in
the amount of resources received from the parents, Y, increases utility whereas an
increase in the cost, K;, of human capital investments reduces utility. Increasing
the wage, W;j, improves the utility associated with choosing an occupation. The
eaect of an increase in the uncertainty about ability, %;, depends on the degree of
risk aversion. Utility decreases when risk aversion is strong and increases when
risk aversion is moderate. An increase in the sensitivity of earnings to ability, ~;,
increases expected utility if ability is high enough and reduces expected utility
if ability is low. However, the cut o= ability, at which expected utility remains
unchanged, depends on the degree of risk aversion. If risk aversion is strong,
higher —;, will increase utility only if ability is very high. With moderate risk
aversion, utility will increase unless ability is very low.

The expected utility of individual i associated with choosing occupation j as a
function of incentives and personal characteristics can be summarized as follows:

+ +j *

£ uﬂ + i i 2o
E Uj =FVuiikis Wi 5 A ), (2.15)

where the signs above the arguments of the function indicate how the marginal
valuation of the occupation changes with marginal changes in the arguments.

2.2. Family background and the sensitivity to economic incentives

In this section | use comparative statics results summarized in expression 2.15
to derive predictions about dicerences in sensitivity to economic incentives due
to family background. The ezect of family background on the marginal valua-
tion of economic incentives is de..ned as the derivative of the marginal utility of



the incentive variable in question with respect to family background. That is:
@%EM=gF, where 1 is the economic incentive variable and F is the family back-
ground variable. | further de..ne the sensitivity to an incentive as the magnitude

of the absolute value of the marginal valuation. Thus, a person is said to become
more sensitive to the incentive variable if @%:@F has the same sign as @%[IU]

and less sensitive if they have the opposite signs.
The incentive variables considered are the wage, W;j; and the sensitivity of

earnings to ability, ;. As family background variables I will consider, Y;;, the

economic support received from parents, K;;, the cost of educational investments,

and %, which captures that the distance in terms of ability uncertainty of the

occupation in question to the occupation of the parents.

2.2.1. The sensitivity to the wage rate

0°f _ O’E[U] Bc; BH° O,  BE[U] 6%, OH" (2.16)
oY1 03 @H" @Y, 6W  @c; GWOH® BY;
1. il i @id)EH° _ 1
= (L 5)° (WH) A @Y1?0|f(1.%)?0
0°fw _ O?E[U] Bc; BH° O,  GE[U] 6%, OH"
= > 5 . (2.17)
ok 0 @H® Gk W @, GWEOH® Ok
1 o il i i3 @H" . 1
= (1.%) (WiH") % Aj'» ok ?20if (1.%)7((2.18)

The expression in 2.16 shows that strongly risk averse individuals become less
sensitive to the wage rate with increases in the income received from the parents.
Furthermore, 2.17 shows that as the cost of education increases, the sensitivity to
the wage rate is increased for the strongly risk averse. The reasons for these eaects
are that marginal utility of consumption decreases rapidly when risk aversion is
strong and that the increase in consumption that is made possible by a higher
wage is valued less when the level of consumption is high at the outset. When the
individual is moderately risk averse, however, utility becomes more sensitive to
the wage rate as the income received from the parents increases and less sensitive
if the cost of education increases.

H il 3 oo M —2 il
055 _ 1o eyl m @D OH 1
J@Q%— = 1|§4 (WiH'" Ay +7(1|§4)H >0

%
(2.19)

2.19 shows that increased ability uncertainty increases the sensitivity to the
wage rate.



2.2.2. The sensitivity to ability sensitivity (wage dispersion)

@E[V] 3 _ Ty M l o
@@\@(1 = (1i%)ol/|_|ﬂia—i Wjﬂj’» i a+_1/2(li%) %‘;Il (2.20)
n o i @ih<oandgm Q (i)
(Lig)>0anday R %(3 il)
BEU] 3 PN T
@@@k = (i %)ZH“i% Wjﬂjj» (1) a;+ %(li %) @@T( (2.21)
R 0 if & (1i2)<Oandg; R:l/z(% il
(Liy)>0anda Q %(;il)

Expression 2.20 implies that strongly risk averse individuals become less sensitive
to ability sensitivity as the income received for the parents increases. In other
words, the individual is less positive when ability is large enough and less negative
when ability is low. 2.21 shows that when the cost of education increases, the
sensitivity to ability sensitivity is increased. Moderately risk averse individuals,
on the other hand, become more sensitive to ability sensitivity when the income
received from the parents increases and less sensitive to ability sensitivity as the
cost of education increases.

GRS 1.2 Taiy
@?/2 = (Liy)° WH Ay (2.22)
.H@HuHuil+—_2(1 ) E)ﬂua-_k_l/(l ) E)Tl--'-_:
% gyl an Moy

R 0 if 3 RA

2.22 implies that increased ability uncertainty tends to increases the sensitivity
to ability sensitivity.!°

2.3. Summarizing the implications of the model

If risk aversion is strong, individuals from less privileged background are more
sensitive to incentives than are individuals from more privileged background.
That is, they are more sensitive to the wage rate, and they are more positive
towards wage dispersion if their ability is high enough, and more negative if ability

Az - = |

- Ko* i i )

10A: 2 = 'K/QWJ-A,_»J- ~ +k
Gi) w4 " wa

+ (% i 1)

A dy
WJ/Aj »;
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is low. If risk aversion is moderate, individuals from less privileged background
are less sensitive to incentives than are individuals from well o= background.

Regardless of risk aversion, individuals are more wage sensitive and more
sensitive to wage dispersion when considering occupations that are unfamiliar
than when considering a familiar occupation.

3. Empirical Speci..cation and Estimation

3.1. A random utility model

The theoretical model is the point of departure for the speci..cation of a mixed
multinomial logit model of occupational choice. Equation 2.14 implies that choos-
iﬁ]g the oaﬁupation which maximizes expected utility is equivalent to maximizing

WiA. d»: .. . .
’—kj—‘ . This is used as a reduced form for occupational choice. Hence, |
de..ne individual i’s random utility associated with choosing occupation j as:
A 1
- Wj AljJ » |j n - N "
Vij In ———— + ij — InWj + jInAij + In»ij iln kij + j

=Xj©+O¢ + 1)+ (=115 M), (3.1)

where Vj; is the expected life time utility for an individual i, who has family
background f; of choosing occupation j. X;j is a vector of attributes of occupation
J retecting the returns, risk and costs associated with choosing the occupation.
Together, ©, ©f and 1;; capture the individual’s marginal valuation of economic
incentives, as discussed in section 2.1.

The coedcient vector © captures the population mean of the marginal valu-
ation of the occupational attributes and ©¢ captures deviations from this mean
marginal valuation that depend on the family background f of individual i. The
theoretical model showed that the marginal valuation of incentives may dicer
across family background also when there are no systematic background dizer-
ences in preferences per se. However, ©g¢; captures also systematic background
related deviations in preferences. The coe®cient vector 1; captures stochastic
individual deviations from this (© + ©5) that result from unobserved heterogene-
ity due to e.g. unobserved occupation speci..c ability or individual preference
dizerences that are not shared for people of the same family background. The
distribution of this individual heterogeneity is allowed to dicer across family back-
grounds. "j; is an individual and occupation speci..c random disturbance which
is assumed to be i.i.d. extreme value. This "j; captures that an individual may
have a special interest in a particular occupation which has nothing to do with
ability or background or interest for other occupations.

11



3.2. Measures and empirical speci..cation

The Xj vector should contain variables that retect InW;j+"; In Ajj +In»; j Inkij:
That is, it should capture the returns and risks and costs associated with choosing
an occupation. Measures of returns and risks are based on the earnings function,
(2.4), which has it that InY; = InWj +InH; + ;a;: A measure of the length of
education typically required in the occupation is included to retect the occupation
speci..c element of the cost of human capital investments, Ink;;.

Since (2.4) represents working life earnings in a two-period model it does not
include work experience. This is inadequate in the empirical analysis because
the return to experience may capture an element of the return to ability in the
occupation, especially if ability is of importance for how much an individual is
able to advance and learn on the job. There is of course also a genuine return to
experience which needs to be taken into account.

Hence, | assume that the underlying wage structure in occupation j can be
described by an ability augmented Mincer type earnings function:

— w - - - 2 -
Inyij = "o + "15Si + ToXi + TgXi + T4 + Ui 3.2)

where y is earnings, s is schooling, X is working experience, a is ability and uj;
is a random disturbance which is assumed to be i.i.d. in the population as a
whole.!! * . corresponds to InWj; *;; measures returns to schooling, *,; and
"3j capture the return to experience, and " ,; corresponds to ;; which is linked
to wage dispersion within the occupation.*?

The return to schooling and experience can be argued to depend on the ability
of the individual. From the model it also follows that investment in human cap-
ital or schooling is endogenous and depends on ability, background and returns.
Estimates of "5, "5, "3 and "4 therefore all include elements of the return to
ability. Since ability is uncertain, estimates would also capture elements of risk
adjustment factor »;;, which is linked to family background through %;:

Because there is no data on occupation speci..c ability, it is not possible to
estimate each individuals’ true expected returns associated with each occupation
from data. The estimated contents of X; are thus occupation speci..c, but not
individual speci..c. The mixed multinomial logit model, handles this by instead
allowing the estimated marginal valuations to vary across family background and
individuals. Hence, the heterogeneity in these estimated marginal valuations
retect dicerences in preferences, heterogeneity in valuation and unmeasured het-
erogeneity in the measured returns, risks and costs. The estimation of X; from
earnings data is discussed below.

The theoretical model predicts that occupational choice will depend on family
background by intfuencing the marginal valuation of economic incentives. The

11see Willis (1986) for a discussion of earnings functions.
12See the argument of Roy (1951), presented in section 2.1.
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model also emphasizes dicerent aspects of family background. First, family back-
ground intuences (in the model it determines) the resources available for educa-
tional investments. Second, family background infuences the cost of education
because of possible imperfections in access to ..nancial markets and because well
educated parents may have better information about the educational system and
thus face lower information costs. Third, family background will infuence how
well the individual can assess his ability to make it in dicerent occupations. That
is, the more distant from the family occupation, the poorer is the quality of in-
formation the individual has about his ability.

3.3. Estimation

The individual chooses occupation j if Vij _ Vin, for all n.13 When "ij are i.i.d.
extreme value, the choice probability conditional on 1, is:

Li(3) = Dexp(((@ +Or) + 15)Xj)
J I n exp(((© + ©f) + 1in)xn)

(3.3)

regardless of the distribution of 1.4 However, since 1 is not known, the uncon-
ditional probability of choosing occupation j; P;j; is the integral of 3.3 over all
values of 1 weighted by the density of *:

z

Pi=Li(Mf(*j-)d*: 3.4)

f(* j -) is the density function of & and — are the ..xed parameters of this
density function. This integral generally has no closed form and hence needs
to be approximated through simulation. Thus, for a given set of values for the
parameters, —, a value of each element * is drawn from its distribution. The
logit formula, L;(%), is calculated using this draw. This process is repeated, and
the average of the resulting L;(%)’s is the approximate choice probability. The
sum over all individuals of the logs of this approximate choice probability is the
simulated log-likelihood function and the estimated parameters are those that
maximize this simulated log-likelihood function.t®

McFadden and Train (1997) show that any random utility model can be ap-
proximated with a mixed logit through appropriate choice of explanatory vari-
ables and distributions for the random parameters. Furthermore, they state that
an appropriate speci..cation test for the MMNL model is a likelihood ratio test for
omitted variables with the corresponding MNL model as the restricted model.®

13\We ignore the option of not choosing an occupation at all.

14See Brownstone and Train (1996).

15The gauss code used for our estimations is generously made available on the home page of
Kenneth Train, Department of Economics, University of California, Berkeley. Our estimtions
are based on 200 repetitions.

81n this paper, we will assume that the random parameters are normally distributed. How-
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4. Data and Measurement

The empirical analysis uses data extracted from the Swedish Lewvel of Living
survey (LNU)." The data set used contains information on age, occupation, years
of education, type of education, hourly earnings in 1991, and family background
variables such as father’s education and occupation for a representative sample
of 6773 individuals born between 1915 and 1973.

From this sample 4214 individuals of working age who have a registered oc-
cupation are selected. The normal retirement age in Sweden is 65, hence, the
sample includes individuals between the ages of 20 and 65. Hourly earnings have
been computed using data on total monthly earnings and hours worked. Indi-
viduals with hourly earnings exceeding SEK 900 are not included in the sample.
The sample is further reduced by the exclusion of the occupational category agri-
culture. The reason for excluding individuals working in agriculture is that the
earnings function estimated in order to generate occupation speci..c incentive
variables fails completely to capture how agricultural earnings are determined.
The reason for this failure is likely to be that earnings in agriculture are to a great
extent explained by size and location of farm. The empirical analysis is therefore
conducted without people working in agriculture. Hence, the empirical analysis
is based on a sample of 4077 observations. De..nitions and measurements of the
data analyzed are discussed in the rest of this section.

4.1. Occupational categories

Based on NYKS85 occupational codes, 8 occupational categories are de..ned.*®.
These are professional, social, administrative, sales, agriculture, transport and
communications, production and services. For a more detailed presentation see
Table A.4 in the Appendix.

At this aggregate level, it is obvious that each occupational category spans
a vast range of activities. This occupational classi..cation rather than one based
more closely on years of education is motivated by the concept of occupation
used in Roy (1951). Occupations are occupations because they require dicerent
types of, or combinations of, abilities. Hence, the classi..cation employed in this
paper assumes that a nurse and a medical doctor use the same type of ability.
The dizerence between them is that they have dicerent amounts of education.

ever, there may be situations where we do not want to allow the parameters to take dicerent
signs for dicerent people. In such cases, it may be preferable to assume that parameters are
log normally distributed.

17See Erikson and Aberg (1987) for a detailed description of the Swedish Level of Living
Survey.

18NYKS85 = Nordic occupation classi..cation 1985. The 8 occupations correspond to the 1-
digit NYKS85 categories, except that mining and production workers have been put in the same

group.
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Table 4.1 presents some descriptive statistics for the occupational categories
except agriculture, which is excluded from the analysis for reasons already dis-
cussed. It is clear from Table 4.1 that there are large gender dicerences between
the dizerent occupations. These dicerences indicate that the types of jobs held
by men and women in each occupational category may dizer.

Table 4.1:
Descriptive ..gures for 7 broad occupational categories
male female
av sd. ed s.d. av sd. ed s.d.
obs w/h  w yrs edyrs obs w/h  w yrs edyrs
prof 403 81.9 489 13.7 3.82 301 68.6 420 139 3.01
soc 88 778 540 149 41 571 66.1 62.0 115 2.8
adm 285 878 60.6 13.0 3.17 475 64.8 329 114 262
sales 159 78.2 84.8 116 2.89 152 455 40.6 10.6 2.92
trans 196 57.3 37.6 10.1 257 101 57.7 29.8 103 2.24
prod 743 624 46,5 10.2 2.38 168 41.8 524 9.2 2.65
serv 173 643 61.6 10.6 2.83 262 46.8 54.3 9.2 2.6
total 2047 713 549 116 2030 59.7 49.6 11.2

m—+f 4077 655 526 114

obs=number of observations, av w/h=average hourly wage, s.d.w= standard
deviation of wage, ed yrs=average years of education, s.d. ed yrs=standard
deviation of average years of education, m=male, f=female.

4.2. Constructing incentive variables

The next step is to obtain measures of the occupational attributes in X;: The
lack of data on occupation speci..c ability and the endogenous nature of schooling,
makes estimation of 3.2 subject both to omitted variable and simultaneity biases.
Biased estimates are a serious problem if there is reason to believe that the biases
in the estimates are systematic across occupations in a way that systematically
distorts a comparison of returns across occupations.’® Since | have not found
arguments for why this should be the case, | proceed with estimating occupation

195ee Willis (1986) for a discussion of ability and biases in estimation of wage equations.
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Speci..c wage regressions:
- - - - 2 - .
Inyij = "o + "15Si + "pXi + TgiX + 74U (4.1)

The estimate of *; is used as a measure of the hourly wage rate in the oc-
cupation, *; measures the return to schooling , *,; and " 3; capture the return
to experience. Although the return to experience would be better described by
both *,; and "g;; only *,; will be entered into the ..nal occupational choice es-
timations in order to economize on the number of estimated parameters. The
variance of the regression residuals, 'ﬁj; assuming that uj; is N(0,1), is assumed
to capture earnings dicerences that result from factors other education and ex-
perience, e.g. dicerences in ability and is used as a measure of wage dispersion in
the occupation. s; is the number of years of schooling of individual i and x; mea-
sures individual i’s experience. Experience is measured as the individual’s age,
less seven (school starting age), less years of education. The large gender dizer-
ences in the types of occupations held within these broadly de..ned occupational
categories that became evident in Table 4.1, motivate estimation of separate pa-
rameters for men and women. The estimated gender speci..c incentive variables
are presented in Table 4.2.

Table 4.2:
Incentive variables for 7 broad occupational categories
male female
W  Wdisp Edpr Expr W  Wdisp Edpr Expr
'0 .4 .1 '2 'O '4 .1 .2

prof 3.87 0.073 0.024 0.025 3.73 0.116 0.035 0.009
soc 3.36 0.068 0.058 0.028 3.86 0.078 0.025 0.005
adm 3.63 0.09 0.038 0.041 3.66 0.048 0.036 0.017
sales 3.38 0.152 0.060 0.037 3.35 0.062 0.058 0.020
trans 3.87 0.044 0.024 0.014 3.93 0.029 0.017 0.013
prod 4.14 0.078 0.036 0.012 3.69 0.202 0.045 0.002

serv. 349 0.084 0.052 0.018 3.75 0.062 0.023 0.013

mean 3.68 0.084 0.042 0.025 3.71 0.085 0.034 0.011
m-+f 3.69 0.084 0.038 0.018

W=wage rate, Wdisp=wage dispersion, Edpr=return to education
Expr=return to experience, m=male, f=female.
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4.3. Family background variables

Background ewects connected to having rich or poor parents, informational ad-
vantages of people with well educated parents, and ecects of having well oo
or poor parents on the cost of educational investments are captured with a set
of background dummies based on the fathers education.?® | de..ne three ed-
ucational background categories, basic education, intermediate education and
university education. Basic education corresponds to having attended only com-
pulsory school.?* Intermediate education corresponds to having attended more
than compulsory education, but not at university level.

I use occupation dummies to capture background ecects related to the dis-
tance between occupations. Hence, occupations are classi...es in terms of familiar
or unfamiliar. An occupation is familiar if it belongs to the same occupational
category as the father’s occupation and unfamiliar if it belongs to a dicerent oc-
cupational category. The occupational categories are based on the pattern found
in the transition matrix in Table 1, which identi..es three groups of occupations
between which intergroup occupational mobility tends to be low. The ..rst occu-
pational background category, which is referred to as mixed, contains transport
and communications and services. The second background category, is referred
to as white collar and contains professionals, social sector, administration and
sales. The third category, referred to as blue collar, contains production workers
and agriculture.

5. Empirical Results
The results are obtained from estimations of the following model:

Vij = (O1+ %)W + (O, + T,)Wdisp; + (O3 + Ty)Edprj + (5.1)
(©4 + T4)Exprj + (Os + T5)Ed; +
(©1r + 115 ) DeWj + (O + 1556 )DeWdispj + (Os¢ + 155¢) D Edprj +
(©4r + 14i¢)DeEXpry + (Os¢ + 15¢) D Ed; + "

The incentive variables included are the wage rate, W, i.e. the ", jestimate,
wage dispersion, Wdisp (*,), return to education, Edpr (" ,), return to experi-
ence, Expr (",). | also include the average years of education required in the
occupation, Ed, as a proxy for the costs of choosing the occupation. However,
the length of education required in the occupation also gives information about
the level of earnings in the occupation.

20Using both mother and father would probably add to the picture. However, this would
result in twice as many background variables apart from causing a problem with missing obser-
vations. Many mothers in the sample lack an occupation, probably because beeing a housewife
is not classi..ed as an occupation.

21During the 1950’s and 1960’s compulsory school was extended from seven to nine years.
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D¢ is a set of dummy variables measuring background. The dummies included
in the models are presented in Table 5. © and T are the marginal valuations of
the background category for which there is no dummy included. ©f and 1; are
the deviations from © and T of background category f:

Table 5:
Estimated models of occupational choice
as a function of incentives

Model D¢
1 None
2 Father has intermediate/university education
3 Occupation is unfamiliar

5.1. Model selection

Each model is estimated using two speci..cations, an unrestricted (MMNL) and
a restricted (MNL) to serve as a test of the random coecient speci..cation. The
values of the log-likelihood function for each speci..cation are presented in Table
5.1

Table 5.1:

The value of the log-likelihood function
D MNL MMNL
None -7501 -7776
Father’s education -7441  -7424

Occupational distance | -7406 -7394

Evaluation of the estimated models on the basis of likelihood ratio tests selects
the models with background ezects over the models without background ecects
and MMNL estimation over MNL estimation in all three models with background
ecects on the 5 per cent signi..cance level.?? The log-likelihood function values
further indicate that out of the models with background eszects, occupational
distance produces the best estimation results.

5.2. Estimation results

The results from the estimations of occupational choice models with background
eaects are presented in Tables 5.2.1 and 5.2.2. In Table 5.2.1, | present the

22\\e can note that the results of the MNL estimation of the model without background exects
conform qualitatively with the results presented by Orazem and Mattila (1991). However, it
should also be noted that the MNL estimations with or without background exects fail to satisfy
tests of the independence of irrelevant alternatives assumption. The reason for failure may well
be the presence of unaccounted for unobserved heterogeneity.
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results of estimations allowing coe®cients to depend on father’s education. The
..rst third of Table 5.2.1 reports the estimates for people whose fathers have only
basic education. The middle section of the table reports how the reactions of
people whose fathers have intermediate education dicer from the reactions of
people whose fathers have basic education. The third part of the table reports
how the reactions of people whose fathers have university education dicer from
the reactions of those whose fathers have basic education.

The point estimates of the coeCcients for those with educated fathers are
simply the sums of the basic education coe€®cient estimates of the marginal val-
uation of an incentive variable and the dicerence estimates for the corresponding
incentive variable for the categories with educated fathers. Signi..cant dicerence
estimates imply that the marginal valuation of the particular incentive variable of
individuals with educated fathers dizers signi..cantly from the marginal valuation
of those whose fathers have basic education. Estimates signi..cant at the 10 per
cent level are shown in bold face letters.

The results of the coe®cient estimates are very much in line with the predic-
tions of the theoretical model. As expected, the results show that people value
the wage rate positively. The positive valuation of the average years of education
indicates that the positive ecect of high level of income associated with lengthy
education is stronger than the negative aspect of high costs of education. This
positive coe€cient could also refect a positive valuation of the non-pecuniary
returns associated with occupations requiring long education.

It is interesting to note that the return to education is less important the
more educated the father, but that average length of education is regarded as
more positive the more educated the father. This indicates that if the father is
well educated the child will also want a long education, caring less about the
actual return and cost of this education and more about that education can be
regarded as a ticket” to high wage, high status occupation.

The result regarding wage dispersion is also interesting. Wage dispersion
is regarded as negative by all, except by the university background people. It
supports the idea that people from well oa background can acord to take chances,
either because their future income is diversi..ed enough or because they have
better information about where in the wage distribution they will end up, or in
fact because their average ability is high enough to make them positively disposed
toward wage dispersion.
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Table 5.2.1:
Occupational choice with educational background ecects

Father’s Explanatory
Education variable beta stdev t-value prob
Basic w © 3.04 0.21 14.77 0.00
s(%,) 0.04 1.06 0.04 0.48
Wdisp ©, -3.41 0.76 -4.46 0.00

s(¥,) 018 626 003 0.9
Edpr O3 2692 3.11 8.64 0.00
s(¥,) 027 1856 001 0.9
Expr ©4 -11.24 6.16 -1.83 0.03
s(*,) 64.83 10.12 6.40 0.00

Ed ©s 0.06 0.02 3.81 0.00

s(Ty) 00l 0.6 004 0.8

Intermediate w ©; -0.42 0.44 -0.97 0.17
s(1)) 003 215  0.02 0.9

W(disp ©, 1.67 1.51 1.11 0.13

s(*,) 011 1319 001  0.50
Edpr ©  -18.46 6.79 -2.72 0.00
s(*;) 007 3573 000  0.50

Expr ©4 9.32 11.14 0.84 0.20

s(t,) 79.94 2328 3.43 0.00

Ed ©s 0.18 0.03 5.39 0.00

s(*;) 000 031 000 050

University W ©, -1.74 1.06 -1.65 0.05

s(,) 071 317 022 041

Wdisp ©, 3.90 3.11 1.25 0.10
s(t,) 033 2677 001 050

Edpr ©;  -31.34 19.60 -1.60 0.05
s(*;) 036 6254 001  0.50

Expr ©4 8.68 1844 047  0.32
s(*,) 73.40 50.81 1.44 0.07
Ed ©s 028 0.06 4.92 0.00

s(%5) 0.00 0.53 0.00 0.50
LogL-fn -7424.32
4077 observations, 200 draws. s(1)=standard deviation of 1;
W=wage rate, Wdisp=wage dispersion, Edpr= return to education
Expr=return to experience, Ed=average years of education

The valuation of return to experience is negative which can be interpreted to
indicating that people have time preferences. People with educated fathers are,
however, signi..cantly less negative about return to experience, indicating that
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they can arord to wait for pay o= on their occupational choice. The only variable
with signi..cant variation in its coe€cient, s(*) i.e. with a signi..cant variance
component, is return to experience. An interpretation of this result is that the
actual return to experience an individual can expect will be highly dependent on
the ability to learn on the job and to climb up the career ladder. An alternative
interpretation of the negative coe®cient estimate on return to experience is thus
that return to experience is viewed as uncertain. Moreover, there are background
exects in the variation in the coe®cient on return to experience, indicating that
the presence of unobserved heterogeneity is background dependent.

Table 5.2.2:
Occupational choice with distance to occupation ecects
Father’s Explanatory
occupation variable beta  stdev t-value prob
Familiar w © 251 0.19 13.33 0.00
s(*,) 0.01 1.11 0.01 0.50
Wdisp ©, -1.54 0.98 -1.57 0.06

s(¥r,) 037 611 006 048
Edpr ©;  10.66 3.97 2.68 0.00
s(*;)  0.88 1917 005 048
Expr © 1536 6.13 250 0.01
s(x,) 69.21 8.80 7.86 0.00

Ed ©s 0.17 0.02 6.86 0.00

s(¥;) 000 015 -0.01 049

Unfamiliar W ©, 0.15 0.08 1.82 0.03
s(,) 000 014 002  0.49

Wdisp ©, -1.70 1.35 -1.26 0.10

s(1,) 0.14 5.80 0.02 0.49
Edpr ©3 9.67 426 227 0.01
s(%3) 0.60 13.22 0.05 0.48
Expr ©4 -33.53 7.26 -4.62 0.00
s(1,) 11.56  20.97 0.55 0.29
Ed ©s -0.07 0.03 -2.36 0.01
s(15) 0.00 0.05 0.01 0.49
LogL-fn  -7393.67

4077 observations, 200 draws. s(1)=standard deviation of 1;

W=wage rate, Wdisp=wage dispersion, Edpr=return to education,
Expr=return to experience, Ed=average years of education

Table 5.2.2 presents the results of estimations when people are allowed to
have dicerent marginal valuations of incentives when they consider familiar and
unfamiliar occupations. The ..rst half of the table presents the estimates when
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considering a familiar occupation and the second half presents how marginal
valuation dizers when considering an unfamiliar occupation.

The general pattern from the previous estimations reappears with one excep-
tion. The coe€cient on return to experience is positive for familiar occupations.
This, again, supports the idea that return to experience is connected to uncer-
tainty about ability. When considering a familiar occupation the uncertainty in-
volved is small. As predicted by the theoretical model, people are more sensitive
to incentives when they consider unfamiliar occupations. In particualr, people are
more positive towards the wage rate, they dislike wage dispersion more strongly,
they are more interested in return to education, they dislike return to experience
and they are less willing to go for a long education.

As in the previous model, return to experience is the only variable with sig-
ni..cant variation in its coe¢cient. There is, however, no signi..cant dicerence in
this heterogeneity when familiar or unfamiliar occupations are considered.

6. Conclusions

I have developed and tested a simple model of how family background infuences
the individual’s occupational choice. The results suggest that understanding
occupational mobility is indeed important for understanding the intergenerational
transmission of earnings and income. The theoretical model shows how family
background infuences people’s marginal valuations of economic incentives when
making occupational choices. The empirical results verify the existence of family
background exects.

In particular, I ..nd that people are more sensitive to economic incentives
when considering unfamiliar occupations than when considering familiar ones.
Furthermore, the results show that people with poorly educated parents are more
sensitive to economic incentives since they to a greater extent are attracted to
occupations with high wage rates and high returns to education. 1 also ..nd
evidence that individuals in this group are more risk averse in their occupational
choices since they are more negative towards wage dispersion and returns to
experience than are people with well educated parents.

The results of the theoretical and empirical analyses suggest that policies
azecting the incentive structure on the labor market are not neutral in terms of
their exect on people from dicerent family background. Poor return to education
due to high taxes, compressed wage structure, or costly education ..nancing will
deter individuals from less well situated background to a larger extent than it will
acect well o= individuals. Likewise, unstable rules regarding education ..nancing
or income taxation that increase the uncertainty about future income or costs of
education may have a greater impact on the occupational choices of the less well
situated than on the choices of the well oz.
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A. Appendix

A.l. The individual’s optimization problem

The individual maximizes the following utility function:

maxU (¢; c5) = u(er) + °E [u(ey)]; (A1)
where
A
Elu(cy)] =  u(cy)F(ay)da;: (A2)
il

The ..rst order condition is:

yas
u(c) =°  u'(co)WjA; ' F(ay)day: (A3)
il
Given the chosen utility function:

1 A ) Ya

H-i%W'li% 1 )
7@ i) da (A4)

(V1§ kiH) ik = et (A i exp i

2Yith
il
- L © a
Because (Aj’)li% =exp (1j{ 3—2)_1- a; | can write the integral:
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2%

daj: (A5)

il
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Separating out terms which do not contain the integrand, rewrite the integral:
Ya

Cigroneidy,a
=  exp (J) exp i 9 (1§ ) j+aila

2% 2%

daj: (A.6)
il

Complete the squalgg in the second exponent by multiplying and dividing by

exp LIS E I EEL in second and ..rst exponent respectively:

2%
2r Y N a2 s ()2
(L ) i a1 (&
| = exp (1 i /4) 121/21] I(J) (A.7)
il
i@+ 2L i bl B L) Lg)
exp 19 [2( 1 /4) J+1/ZJ] 1 [2( 1 /4) j+ j] daj,
which simpli..es to:
yAS A
[1/2(1 5 P 2@l g)
| = exp / J > J | (A8)
i1,
exp i (@ + (L g) J+a,])2
24
Moving the ..rst exponent out of the integral gives:
_ D
-1 it -1 1 2 1
(Y1i kiH) 7k = °H"Wlisexp %1 i 2V +ai ) ; (A9)
o2 s
1 3
E IR (R (T R T A
v P 2% i
il

n 1y )2
i @ +(Li ) j+375))
2%

da; is the integral of a

R
Now, use the fact that F’W exp
il

normal distribution with mean [%2(1 j %)_Haﬂ and variance %: The integral from
-1 to A of a normal distribution is always equal to one. This gives:

D
—2
1 o1, it 1 1, j 1
(Y1 i kiHp) ik = °H 7 Wtitexp  %(L ?4)271 +Z(Li ) ¢ (ALD)

Rearrange to obtain an expression for the optimal human capital investment given
that the individual chooses occupation j:

= 3 - = Y1 . (A.11)
% —7j 1i¥% 4 s s b
k + WjAj ez jAiMig)

H;

o |\_.x
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A.2. Comparative statics on H*”
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A.3. Comparative statics on E(U)
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A.4. Occupational classi...cation

Table A.4:
Occupations classi...ed
Occupation  NYKB85 Description

professional 001-099 Professional, technical and related work: technical,
scienti..c, educational, religious, law, literary,
journalistic, artistic

social/ medical 101-199 Health, nursing and social work: Medical, nursing,
physiotherapy, dental, pharmaceutical, social,.
health protection

administrative  201-299 Administrative, managerial and clerical work: Public
and business administration, accounting, clerical, IT,
economics and statistics

sales 311-399 Sales work: sales (business services, assets and goods),
purchasing

agriculture 400-449 Agricultural, forestry and ..shing work: Agriculture,
horticulture, livestock and forestry management and
work, wildlife protection, ..shing

transp&com 601-649 Transport and communications work: Drivers, Train
and tight personnel, telecom’s workers.

production 501-599 Mining and production work: mining, textile, leather,

701-891 metal processing, machine, electrical, wood, chemical,

food, construction, painting.

service 901-989 Service work: Civilian protection, lodging and catering,

cleaning, laundring, military.
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