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Chapter 2

An Intergenerational Model of Wages, Hours and Earnings

Joseph G. Altonji

Thomas A. Dumm

Introduction
The degree to which economic success depends upon who one's parents
happen to be and on the family enviromment in which one grows up is one of

the fundamental questions in research on income distribution. Many studies
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such as education, income, occupation, and socioceconomic status.l Studies
such as Griliches (1979), and Hauser and Sewell (1986) have investigated the
chamnels through which parental variables such as IQ, income; and education
affect the cognitive ability, educational aspirations and attainment, and _
economic success of children. These and a number of studies by Taubman and
others use data on identical and fraternal twins to examine the role of
genetic and envirommental factors in education and earnings. And a large
number of studies use regression approaches to examine the effects of =
parental Income and education on children’'s education and economic outcomes.
Much of the discussion has focussed on (1) the size of the linkages in family

income and education among siblings and across gemerations, and (2) the extent

1 See, for example, Corcoran and Jenck§ {1979), and sﬁﬁdies summarized

in Becker and Tomes (1986). Reécent examples are Solon et al (1987) and Solon
(1989). : _
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to which the linkages reflect (a) genetic factors, (b) other influences on
parents that in turn affect the development of their children, and (c)
neighborhood and community influences on children that operate independently
of the immediate family.2

In contrast to the large literature on family income, few studies have
investigated family relationships in work hours, or examined the relative
importance of family links in wages and in work hours in intergenerational and
intragenerational correlations in income. It is common to say that an
individual is from a family of "hard workers," but the question of whether
leisure preferences are correlated among family members has received little
study. Are there in fact similarities in work hours of family members? Do
these similarities reflect labor supply responses to similarities in ﬁages or
to similarities in preferences? Are the wage rates and work preferences of
young men and young women influenced primarily by fathers, mothers, or by
characteristics of the family environimént that are unrelated to the wages and
labor supply preferences of the parents? To what extent does the correlation
between the laboxr market outcomes of fathers and sons arise because of a
direct effect of the father's characteristics on the son, and to what extent
do they arise because of the process of assortative mating affects the
characteristics of the mother which then directly influence the son's labor

market outcome?

This paper is a first attempt at measuring the effects of parental and

2 Individuals choose where to live, and o the characteristics of the
neighborheood in which children are raised are not independent of the parents’
characteristics. See Jencks and Mayer (forthecoming) for a recent survey of
the effects of neighborhood characteristics on a variety of sccial ocutcomes,
They cite only a few studies which have examined the effects of neighborhood
characteristics on future earnings and family income; a recent one is
Corcoran et al (1989). '
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"sibling” wage and work preference factors on the wages, hours, and earnings
of young mén. dhd young women. We use- intergenerational panel data from the
National Longitudinal Surveys of-Labor Market Experience to estimate a model
of labor.earnings of young men and young women. The two key components of the
model are a factor model of wage rates, and a labor supply model. To be more
precise, wages of young men and youngtﬁomen depend on the permanent component
of the father’s wage, the permanent comﬁonent of the mother’s wage, an

ng component represen ting background ch:
common to siblings but independent of the parents’ factors, and an uncbserved
factor that is specific to each individual. Work hours depend on wages as
well as labor supply prefereirices. Labor supply preferences of young men and
young women depend on the father's preferences, the mother’s preferences, a
preference factor that is common to siblings, and an idiosyncratic preference
factor. Finally, earnings depend upon wages and hours. Since we are
particularly interested in gender differences in the determination of wages,
earnings, and hours, most of the coefficients of the equations are gender
specific. Since the underlying variables driving preferences, wages, hours,

and earnings are unobserved, the model is a factor model.

The model is estimated from autocovariances and cross-covariances of

fathers, mothers, and siblings who can be identified in the data sets. As we
show, the model may be used to investigate the extent to which the parental
and family characteristics that drive wage rates and work hours independently
of wage rates are responsible for similarities among family members in labor
market outcomes. In particular, we can distinguish among links in hours

worked and earnings that reflect similarity in wages, and links that reflect
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similar preferences; the linkages can be broken down further into
similarities that are due to the father's characteristics and to the mother's
characteristics. We use the model to decompose the variances of wages, work
hours, and earnings of young men, young women, fathers, and mothers, and the
covariances of these variables for the various parent-child and sibling pairs.
The decomposition allows us to measure the relative contributions of the wage
factors and work preference factors of the father and the mother to each of
the estimated variances and covariances.
The paper proceeds as follows. In section I we present the factor model
of earnings, hours, wage rates and preferences. We also discuss our approach
t$ estimating the model and how the model can be used to decompose the
variances of labor market outcomes of young men and young women and the
covariances across family members into parental, sibling, and idiesyncratic
factors that determine wage rates and work hours independently of wage rates.
In section I1 we provide a brief discussion of the data and estimation issues.
In séction III we discuss the model estimates of the preference, wage, hours,
and earnings equations. In section IV, we present the wvariance and covariance
decompositions. We discuss the implications of the results and a.research

agenda in section V.

I. A Factor Model of Preferences, Wages, Hours and Earnings
In this section we specify a factor model of the permanent components of
earnings, hours, and wage rates which dominate differences across individuals
in lifetime income. Our basic approcach is to specify equations relating the
wages and work preferences of young men and women to unobserved parental

factors, "sibling" factors that are common to children from the same family
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but are uncorrelated with the parental factors, and individual specific
factors. We also specify labor supply equations for young men and women and
at relate work hours to wages and to work preferences.
Finally, we specify that earnings depend on wages and work hours, and make a
set of assumptions about the covariances between the various unobserved
factors in the modeli We then discuss how the model may be used to analyze
the sources of ﬁariatién inilabor‘mérkeé outépmeé and_ﬁo&rthegﬁodeliﬁéy be

estimated.

1.1 Labor Supply Equations

The labor supply equations for young-women, young mefi, mature women, and

oldexr men have the following form?

(1) Hypp = BV * Usy

(2) H_-1_.. - H:1_ +oe., . . N -
- L LS - - T - —
where
i = family indicator,
k = person type , where k= b for young men (sons), g for young

women (daughters), f for mature men (fathers) and m for mature
women (mothers),

ct
|
3

Hik = the permanent value of the log of annual hours worked by
person ik,

Hiy . = log of measured annudl hours worked by persom i
W K = permanent wage of person ik,

U - permanent component of hours preferences of ik, and

®ine = transitory determinants of hours and measurement error.
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Since there may be more than one son and/or more than one daughter in
family 1, it is understood that subscript k is indexed by the person number j.
However, we leave this index implicit except for when it is needed for

-

clarity.

We refer to Ui as the preference component of hours; £for simplicity, we

k
have normalized its coefficient to unity. The life cycle model of labor
supply sﬁggests that this interpretation of Uik in (1) is an
oversimplification., From the point of view of that model, ﬁk is the response
of labor supply to a shift upward in the entire profile of lifetime wages.

The term Ui consists of the effects of preferences for goods and leisure on

k
the marginal utility of lifetime income, and the direct effect of leisure
preferences on labor supply. Later we will introduce the assumption that
bequests and family transfers other than human capital investments of parents
in children are unimportant. In this case similarities across famlly members
in parental wealth should not produce large covariances in the marginal
utility of incomes of relatives once we control for similarities in the
permanent wage rates. However, if bequests and tranfers are important, then

our interpretation of Ui as "hours preferences” is incorrect, and, perhaps

k

more importantly, the assumption made below that Cov(U =0 for k= g or

ik Yikr?
b, and k'= m or £ would be unlikely to hold; that is, parents’' wages may

influence children’s preferences for working.3

3. The available evidence in Altonji, Hayashi and Kotlikoff._(1989) and _
the papers that they cite suggests that altruistic .links between parents and
their adult children are relatively weak, and that transfers are a small
component of income. '
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I.2 Earnings Equations
The permanént component of log earnings, Eik’ depends upon the log
permanent wage, wik’ and the log permanent hours level, Hik’ as given in (2);

the observed earnings for person ik, Eikt’ includes a term capturing

. transitory influehces and measufeﬁént,error,'eikt: . o )

(3 E.

ikt = %k Wik T %un Hix T e

ikt

After substituting (1) into (3) the log earnings equation is

) Eipe ™ e ¥ %0 T A Vit ianVin tofike

Note that the permanent wage component, Wi and the permanent preference

kl
component, Uik’ alone determine earnings and hours. Consequently, family

linkages in earnings, hours, and wages are determined by family links in Wik

and in Uik' which we now specify.

I.3 Family Links in Wages

In equations (5a, 5b) we specify that the permanent wagesrwig and Wib of

yourtg women and men are determined by the permanent wages of their fathers and
mothers, a family specific (or sibling) factor that is independent of the
parental wage components, and an idicsyncratic factor:

Wif +

W. + a w + w

(5a)y W. = a_ a . .
ig g im gs 1is Tig

&f
(5b) Wib = %y Wif +Aabm Wim *+ ps “is + “ih-

where
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W.,. = fathexr's permanent wage component,

W. = mother’s permanent wage (or potential wage if not working),

. — garmatic ar anuvirarnmantal fantare that affect wages of

wis . n..uuu.uuu BGLLUULU A N CLAV LA WALLUGCG L il - e S e W e b Ak AT e Al T S =5
children from family i independent of Wif and Wim -- we refer to
this as the sibling factor, and

W, = idiosyncratic component affécting a particular young man (k= b) or

young woman (k= g} xrom household 1.

We assume that the observed wage rate Wikt is equal to the permanent wage

Wik plus an MA(2) error component, Vv representing transitory factors and

ikt’

measurement &rror:

(6) Wlkt Wik + Vire ~ for k= b, g, £, and m.

I.4 Family Links In Preferences
Our factor model for children’s preferences Uib and Uig Has the samé form

as the model for their wages. Specifically,

(7a) U, = U, + X U. + X u., + u,
ig gf "if gm im gs 1is ig

7y Uiy = Ape Yie * 2om Uin ¥ *psUis T Yib

where

Uif - father’s permanent preference component,

Uim - mother’s permanent preference component,

u o= common genetic or envirommental factors that affect work
preferences of children from family i independent of Ui and
Uim--cwe refer to u,_ as the sibling preference factor, and

o <= idiosynecratic preference component affeeting a particular young
man (k= b) or young woman ('ir— cr\ from household i,

The models for the wage and preference factors are flexible asnough to
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allow for ‘differences between young men and young women in the influences of

mothers and fathers and other common family characteristics. _

I.5 Relationships Among the Wage and Preference Factors

§sU actors U, U, u, u, u, and
Our assumptions about the preference f r if' Yim’ “is® Yib' Yig’
the wage factors W,_., W, , @, , w,., and w. arée as follows. TFirst, we
‘if im is ib ig .
assume that they all are unrelated to the transitory components in hours,
i and wages: e. €. and v., . Next, we assume that covariances
earnings, an g ikt’ “ikt’ ikt ’

within the set of preference facteors, and within the set of wage factors are

zero, except for the parents' covariance of preferences, Cov(U U, ), and

if’ Tim
covariance of wages, va(wif, Wim)' {These two covariances will be estimated

in the model.) The key assumption, which will be discussed momentarily, is
that all the preference factors are uricortelated with all the wage factors.
We define wis_to capture the sibying covariance in permanent wages
remaining after both parents’ wage influences are identified. Then any
residual wvariation In wages is attributed to the idiosyncratic component @ip
{or wig) which is orthogonal to_wis by construction; additionally, the
individual components, I and wig’ are uncorrelgted,aqross éll}siblings. ‘One

can always perform such a decomposition, although W wig' and Wi have clean

interpretations as family influences and person specific influences only if

there are no interaction effects between common family influences and person

specific influences.® Similar remarks apply to the preference factors ui“

4. The family factor w,_ may be a function of a large number of
characteristics. One can sufifarize the influence of these characteristics
with one factor provided that the function dees not depend on the '
idiosyncratic characteristics of a particular young man or young women.

Otherwise, Wi wig and W provide a statistical decomposition of the set of
interdependent family and person spécific variables into a componént that is
common to siblings and one that is specific to the individual, while ignoring
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uib’ and uig' - — - = _ . . . —_

Without additiomal indicators for preferences or components of the wage

t is necessary ke an identifying assumption about the relationship

i

rate
between preferences and the permanent wage rate., —Our assumption that
preferences are independent of the wage determinants is a particularly
convenient ome. It ie also in line with standard practice in the male labor
supply liteyaturel which assumés thaémgages aré unrelated teo preferences once
one controls for a small number of demographic wvariables that typically
explain very little of the #ariance in work hou;s.s_ However, one might argue
that leisure preferences have a direct effect on study time in elementary
school,-high schoocl and college, as well .as hours worked per year once one
enters the labor market-- all of which may influence wage rates. Alsoc, joint

models of labor éupply and human capital investment predict a positive

relationship between schooling, on-the-job training, and preferences for

any interaction eff

characteristics on the log permanent wage depends upcn the IQ of the
individual, then the dissimilarity of wage rates of brothers who have
different IQs will change as one_changes the neighborhood characteristies.

3, See Pencavel (1686). Some studies use instruments to control for
preferences, but we do not find discussions of why particular variabies, such
as schooling, are exogenous to be particularly convincing. The use of
instruments Is also motivated as a means of reducing problems associated with

measurement error in earnings divided by hours or to deal with missing data on
wages for those who work zero hours.

6 With employeeafinénced on-the-job training, wage rates at a
particular point in time underestimate productivity. We use a cubic
specification in age to adjust our measures of earnings, hours, and wages for

=1 3 nacaihil g A 1
Lhls possiblilly, anc Lo sl iminate any covariance batween prn‘annhr\ne and

wages that might be assoc1ated w1th changes in preferences and wages over the
lifecyecle. . - S
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are a poor measure of the total labor supply of married women with children.
Variables (such as attitudes toward raising children) that influence the
allocation of time between market and nommarket work are likely to influence
the amount of time devoted to job training and the type of schooling that
women select.’ In future work, it would be-interestiﬁé_to add measures of
nonmarket work (such as housekeeping gnd child . care) to the Houré of paid

employment.g

7, See Mincer and Poiééhek-(197431 Polachek (1978) and Blakemore and Low
(1981). For an opposing view emphasizing the role of discrimination, see
England (1982). ' T - o o ' 7

8. out of 1848 mother-daughter pairs, 296 are lost because the daughter
dropped out of the sample before age 24 and/or before leaving school. The log
work hours, age at the start of the sample, and education of the mother and
daughter in the remaining 1552 cases that are potentially eligible for
inclusion in the analysis are as follows.

Daughter ) - __Mother

% of Age Educ- Log Age Educ- Log
Sample: Cases in 68 ation Hours in 68 _ation  Hours
Both Mother : : B T
and Daughter . 59.8° 17.2- 13.0 ° 711 7 41,6 16.5° 6.98
Worked at : - "
Least Once
Mother Worked,
Daughter Did 22,2  16.9 12.1 - 40.8 10.4 "6.95
Kot - ’ . L L - . ‘ e i e e
Daughter Worked, _ _
Mother Did Not 11.7 17.3 12.7 7.08 42.7 © 9.8 -
Neither Mother . .
Nor Daughter 6.3 17.1  11.6 ° - - 4176 9.6 0 -

Worked . ‘ — : -

The unconditional probability that a daughter does not work is .285.
The probability that a daughter does not work conditional on the mother not
working is .350. The méans of log hours of mothers and of daughters are not
very sensitive to whether or not the other works. The fact that the. ,
education levels are lower for those who do not work than for those who do is
consistent with the positive labor supply elasticities we obtain.  We do not
wish to push these summary statistics too far, but they provide at least
some suggestion that dealing with labor force participation will not
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I.6 Assumptions About the Tramsitory Components of Wages, Hours, and Earnings
We assume the transitory components in wages, hours and earnings (vikt’
& e’ and eikt) are uncorrelated across different extended families i and
across individuals within the same family. That is, the transitory components
are uncorrelated across all individuals.? Formally,
- if i » 1'kK'{(j"); x,2= Vv, €, .

(8) Gov(xik(j)t: Zi'k' (jr)t:) 0 if 1k(j) G
We assume that the autocovariances and cross covariances of eikt’ffikt’ and
Vike OVeT time for a given individual are zero for observations that are more
i N , _ o . . . . o : ,
than two years apart. Formally, - , ' -

(9 Cov(x ) =0 if |t =t} >2; x,2= VvV, €, €.

ik(jye’ Zik(iHt’ .

As in Chapter 1, we are ignoring any persistent shocks te earnings, hours, and

wages that occur during a career.

I.7 Some Limitations of the Model

In this paper we deal with non-participation in the laber market by

dramatically change our conclusions. o

?. This assumption could fail to the extent that relatives are in the
same Iindustry, occupation or reglon, and that shifts in these wvariables are
important for wage and hours determination. In such a case,rthe covariances
among family members’ wvariables would probably be overstated. However, we
believe the bias is likely to be small, both because we suspect industry,
occupation, and regional factors are unimportant relative to job specific and
person specific factors, and because most of pairs of year specific
observations for the relatives that are used to compute the covariances are
drawn from different-years, o )
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excluding observations in which an individual did not work from the analysis.
Individuals who never work are excluded entirely. Unfortunately, we do mot
have wage data for such individuals. Furthermore, limited dependent variables
techniques (which would allow us tgfremedy this problem) are very difficult

to handle in models with a large number of unobserved factors. Consequently,
we leave this extensioﬁ to furure resea¥ch'whi1e recognizihg its potential
importance.

The model is also restrictive in the treatment of family labor supply.
First, we have already mentioned that we ignore altruistic linkapes among
relatives that would imply cross substitution effects of wage rates on hours
of work. We do not view tﬁis as a serious misspecification. A larger concern
is that we also exclude the spouse’s wage for those individuals .who are
married, which means that we are treating the labor supply of husbands and
wives as'separate decisiﬁns. Since the evidence in Cﬁapter l,indié#tes that
their wages are positively correlated, this omission could lead to biases, for
example, in our estimated labor supply elasticities. We hope to relax this
assumption in future work by constructing separate labor supply equations for
married and unmarried individuals. However, to analyze other linkages among
extended family members-- for example, between fathers and sons-in-law---it
will be necessary to add equations relating marital status and the expected
value of the permanent wage and hours preferences of the husband to the
parental, family, and idiosyncratic factors of the young woman. This
complicates matters considerably, and so we feel that it is preferable to

start our investigation with the simpler model presented here.

1.8 Fitting the Model and Variance Decompositions
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The parameters of the model described above comsist of the coefficlents

~in the preference, wage, hours, and earnings equations, the variances of the

wage znd preference factors, and t
factors of the parents. These parameters dete;mine the variances and
covariances among the labor market outcomes of young men and young women as
well as covariaﬁces between thellabof market -variables of children aﬁd

parents, and among siblings. For example, equation (5b) implies that the

covariance between the wages of brothers j and j* is

(10} Cov(Wi~ j)’wib(j')) - Cov(Wi (j)t;wib(j')t') 7 -
o 2 2 -
ar Var(Wif) + 3 VarLWim)
2
+ 28 ayp CoviWyp Wy ) + a0 Var(e, )

for j = 3', and for all t and t'.

The variance of young men’'s wages can be constructed from (5b) as follows

11) Var(w. = Cov(W, e . ’
(1) Varsp gy MibireMibegHer) . ) ‘
- 2 2 :
e Var(Wif) + a o Var(Wim) + 2abm a e Cov(Wif,Wim)
2 ,

oA Var(w. ) + Var(w, b) , fr -t > 2.
Drmismntamem £FTTY moaesr lhm svevms] om - mmommomom dulem  ommsmdeaed Flecatmd e mdl =l m  omoon o e i b a ]
Lyuasiull oy L4) [t J‘ HE uUSouw L ooTOO LLL‘: L-Ul.lk-l. Lid LUl WL wlle PdLﬁLLLdJ—

variables to the variance in the permanent wages of young men. The father's

contribution is abf2 Var(W plus the portion of the ceovariance term

£
2ab 3 - Cov(W, f’ ) that is assigned to the father. The contributions of
the mother’s wage, wim’ the family factor, Wi and the idiosyncratic factor,

Wep, tO the variance of the wages of young men are clearly laid out in the

equation. The contributions of the variocus components to the brothers’ wage
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covariance (equation 10) are the same as the contributions to the young men's
variance, except that the idiocsyncratic factor Wy which is uncorrelated
across brothers, plays a role in (11) but not in (10). Below we plug the
estimated parameter values into formulae similgr toe (10) and (11l) for other
key variance and covariances,l® and measure the contributions of the various

wage and preference factors to the estimated wvariances and covariances.

The parameters of the model are estimated by fitting the theoretical
variances and covariances implied by equations (2), (&4}, (5), (6) and (7) to
the sample estimates of the corresponding variances and covariances. There .- .
are 90 unique theoretical autocovariances and cross-covariances and sample .

11
moments. -+ ) - -

The procedure used to estimate the sample wvariances and covariances was

discussed in Chapter 1, where it was referred to as the method of moments

procedure; we repeat the discussion here. We compute family covariances of a

particular labor market outcome by first adjusting the data to have zero
mean, then computing the unique set of crossproducts of the elements of the

vector of labor market outcomes In different years for one family member with

the alements of the vector of lahor market outcomes o

1 ] b market outcomes of other family

I
I
it
(

10 As another example, using equation (4), the covariance of daughters’

and fathers’ earnings is given by

Cov(E, , E. 3= [$ +¢_Bolld. +
g "if EW "gh B ' fw

11 1p Appendix Tables Al- A4 we present the sample estimates of the 90
unique variances and covariances of key varilables and the corresponding
correlation coefficlients and sample sizes. For brevity's sake, we do not
discuss them in the text, although many of the family covariances were
discussed in Chapter 1. : : : -
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member, and taking the mean of all the crossproducts for all of the pairs of
family members. We estimate the variance of the permanent component of labor
market outcomes for say, young men, by first computing the crossproducts of
all unique pairs of yearly observations on a labor market outcome that are for
the same individual and that are separated by more than two years in time and
then taking the average of all of the crossproducts for all in#ividualsilz
We do the same for young womeﬁ's, mature womgnﬁs;rand older meﬁ's variables.
The specific formulae for the method of moments covariances, variances,
and correlations are as follows. Let Yik(j)t be the adjusted13 labor market
outcome of an individual, where i denotes a set of related individuals, k is
the type of individual (e.g., ybung man, young woman, older man, or mature
woman) and j is an index indicating the specific individual of type k from
family i. (The index j may exceed 1 when k refers tec young men or young
women and there is more than one young man or young woman from a given
family.) The index t is a time subseript. Then the method of moments
estimator of the covariance of variable Y with variable Z for family pair of
type k,k' is -

@ CovlipeZue)m L& L L L Vi P e /

When k= k', as is the case for brother pairs and for sister pairs, then

the covariance estimator when Z = Y is

12 1f a labor market variable such as the wage rate is equal te a fixed
component and a transitory component that can be represented by a moving
average process of order 2 or less, then the transitory component will not
bias our variance estimates,

13, We work with the residuals from a regression of each of the labor
market outcomes against a cubic in age and a set of yvear dummies.
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and when Z = Y the covariance estimator is

St
2]
]

Cov(Y. “. Y} =
' 1k(j)’ 1k(i")

il g
-
=
rt 1]

Y v )
F a2 3 20 fll )
o ik{(jot 1k(3 )t Nyzk

The method of moments wvariance estimator for the variable Y for person

type k

s .. . . . _

e

k(i) %A}Z % tz>t+2 ik(ire Sikee ! My

(15) Var(Y,

And the method of moments govariance estimator for the wvariables Y and Z

for persén type k is

(18) Covl¥iy 5y Ziweyy ™ % {§ ,E t,§t+2 Y zik(j)t"/,NYZk
ti<t-2 ;

In the above equations NYZkk" NYYkk’ NYZkk’ NYk, and Nsz are the number of

terms in the sums taken in {12}, (13), (14), (15), and (16) respectiwvely.
We point out in Chapter 1 that the samples used in estimation differ

substantially for the different sample moments. That is, we use unbalanced

A vy s += Fhat+
b rr el i L Tk LG A

particular families i do not supply observations to all of the matched samples
on family members, and not all of those individuals who are matched provide
the same number of wvalid reports. We assume that the model parameters are

the same for all families and in particular are not related to patterns of

data availability. If this homogeneity assumption is false, then our model’s

107 o o



estimates of the family linkages will be biased.l%

We fit the theoretical model to the sample moments by minimizing the
nredicetion of
the model. We estimate the model using both ordinary least squares (OLS) and
weighted least squares (WLS), but we discuss only the WLS estimates. The OLS
estimation assumes that the sampling errors in the 90 sample moments are
uncorrelated and homoscedastic. In fact, they are likely to be
heteroscedastic for two reasous. First, the underiying distributions of
wages, hours, and earnings are not -all the same, and any differences in the
distributions will affect the precision of the estimated covariances and
variances. Second, as mentioned earlier, the sample moments are estimated
using different numbers of observations, To remedy the potential
inefficiency in the parameter estimates caused by the differences in the
précision of the estimated moments, the WLS procedure is implemented in which

he 90 sample moments is weig

the estimate of its sampling wvariance.
In estimating the variances of the sample moments it is necessary to take
account of the fact that individual crossproducts that enter the sums in (12)

through (16) are not independent within each family i. We account for this by

= - = — - = mem o e ol v~ — -
!::)LPI.L‘_bbJ.II.B LdiCll Sdiple COvdlldllCe as Lile sSulll oL che sSums oL

e e o9 _ A
AlV1iaual

s

crossproducts contributed by each family i. The sums for a particular family
i are the terms in brackets in (12), (13), (l4) and (15). The sums in
brackets are independent across families under our assumptions, and (after

dividing by the average number of crosspfoducts per family) have an

14 Moderately large balanced samples can be generated using the Panel
Study of Income Dynamics, and it would be useful to compare estimates of our
model based on balanced and unbalanced PSID samples.
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expectation (taken across families) equal to the particular covariance. It is
then easy to formulate a consistent estimator of the variance of the sample
covariance. For example, consider the covariance estimator in (12). One may

rewrite Gov(Yik,Zik,) as

vzrkNyziw:)

L L Yiegye P gnoer!?

(I

’

where Si'— (y >
jJ

and Iszk,'is the number of different families contributing observations on
variables Y and Z for persons of type k and k’. One may think of the Si as
independent and identically distributed random variables drawn from a
distribution over all families. The expectation of S, over this distribution

is Cov(Yik, It follows that a consistent estimator of the sampling

zik')'

variance of Cov(Yik,Zik,) is

2
Var[(Cov(¥;y,Z;0, 0] = 3 [8; - Cov(Y¥, .,Z..,)] Tyzick
It should be pointed out that neither the OLS standard errors nor the WLS .

standard errors account for correlation in the sampling errors across

different sample moments . 12

I1I. DPata

The data used in this analysis are from the four Original Cohorts of the

15, e have chosen mnot to use a full GLS estimator that would account
for corrélation in the sampling errors of the sample moments because of the
difficulties in getting good estimates of the correlations among the sample
moments when the sample is highly unbalanced.
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National Longitudinal Surveys of LaborhﬂarketiExpe;;ence.;ﬁ Spgciﬁically, we
work with the sample of Young Men who were 14 to 24 years old in 1966 and were
followed through 1981, the samples of Young Women who were 14 to 24 in 1968
and Mature Women who were 30 to 44 years old in 1967 and continue to be
followed, and the sample of Qlder Men who were 45 to 59 in 1966 and were last
surveyed in 1983. We use data through 1982 in the case of the young women and
through 1984 in the case of mature women. Some of the households contributed
more than one person to the young men and young women surveys, and in some
cases the households contributed to both the youth surveys and older men and
s. Consequently, it is possible to match dgta on sibling
pairs and parent-child pairs. The Appendix to Chapter 1 summarizes
Information on the sample sizes of the original cohorts, the number of
siblings of each sex, the numbers of brother, sister, and brother-sister
pairs, and the number of parent-child pairs.l7 k

We take advantage of the panel nature of the data sets and use as many of
the yearly reports as possible for each individual, subject to the following
selection rules. The data for a particular variable may be missing either
because the individual left the sample prior to that year’s survey or because
the response is missing or invalid for other reasons. In the case of the
young men and young women we restrict the sample to indivi@ua}s who were at
least 24 years old prior to leaving the éurvey. We chose this age cutoeff to

reduce the influence of transitory variation in labor market outcomes

16 Most of this data description is presented in Chapter 1. We repeat
it here to make this chapter self-contained. ' o

17, In Chapter 1 we discuss the possibility that the very fact that it

is possible to match data across NLS.cohorts may lead to biases in the
estimates of the family linkages.
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associated with the transition between school and work. We use labor market
data (wages, annual hours, and earnings) from a particular year only if.the
individual was at least 24 and was out of school and did not return to -school
in a subsequent year.

The fact that many of the older men in the sample approach retirement age
during the course'of the survegﬂfaises additional complications. Earnings,
work hours, and wage rates of such individuals aftet.fetirement’ma& not be
closely related to the typical or "permanent"™ wvalues for these individuals
over the course of their careers. To minimize this problem; we only use data
onn the labor market variables for individuals who had not yet retired, and who
were less than 61 years old when the data were collected. Since~the age in
1966 of the older men ranges from 45 to 59, there is substantial variance
.across sample members in the number of years of labor market data available.

Retirement~is not a concern for the mature women's sample through the years we

study.
For all four cohorts we excluded wage observations of less than $.40 per
hour, and earnings of less than $100 pef year (both in 1967 dollars). Also,
only annual hours {(constructed as reported number of weeks worked times
reported number of hours worked per week) greater than zero and less than 5000

hours were counted,. o .

ITT. Estimates of Preference, Wages, Hours, and Earnings Equations

We begin with a discussion of the parameter estimates and the overall fit
of the equations. We then turn in section IV to tﬁe analysis of sources of
variation in wages, hours, and earnings.

Before turning to the results it is necessary to discuss a few
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additional restrictions that are imposed upon the model’s parameters prior to
estimation, Without loss of generality we normalize the son’s sibling wage
factor parameter, a . to unity. Consfguently, therdaughter’g poefficient ags
is the effect of the family wage factor w; o on voung women relative to the
effect on young men. We also normalize both the son’s and daughter’s sibling

preference factor coefficient, lbs and A, , to unity. Models in which this

. ©be
restriction is relaxed are not empirically identified. For scme of our
models, we restricted the earnings equation pargmeters on wages and hours, ¢kw
and ¢kh for all k, to unity on the grounds that both log hours and the log
wage should have coefficients of 1-in an equation for log edrmings. As will
be shown below, relaxing these restrictions produces coefficients on wages and
hours which are, for the most part, reasonably close to unity.

To save space, we will foéus our discussion on the WLS results in Table 1
for the model that does not restrict ¢kw and ¢kh to unity. We choose to
present this specification for two reasons. First, the par;meter estimates
are not that sensitive to the inclusion of the earnings equations

restrictions, and the model witho

1d the model without Second, the WLS
estimates are likely to be more efficient than the OLS estimates. For
comparisons, Appendix Table A5 presents the QLS estimates for the model
without the earnings equation restrictions, and Table A6 shows the WLS
estimates with the restrictions on the wage and hours parameters in the -
earnings equations.

The equations for the preferengeshapd wages ofryoung men and young women
are in the top two panels of Table 1. The father’s preferences Uifhhave a

coefficient of .215 with a standard error of .072 in the equation for Uib’ the

young men’s preferences. 1In the same equation, the mother’s preferences have
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a small negative coefficient which is statistically insignificant.
Conversely, the father's preferences, Us e have a negative but insignificant
effect on the preferenceés of young women, while the moéther’s preferences have
a coefficient (standard error) of .368 (.08l). Apparently, parental
influences on labor supply preferences depend upon gender, with the .father
playing a strong positive role for young men and the mother playing an even
stronger positive.role for young wbmeﬁ.

The eséimates of the standard deviations of the young men’'s and older

men’s preferences, du and oy, are .142 and .179, respectively. The
ib if . o ' - [
corresponding estimates for young women and mature women, T and oy o are
ig im
noticeably larger at .444 and .351. The covariance of thé parents’ preference

factors is .016. Lastly, the sibling preference factor u, has an estimated
4]

standard deviation of

66 and enters t

-

coefficients that have been normalized to unity; consequently, it plays an
important role in the wvariation in preferences for both young men and young
womern.

The equations for the wages of young men (Wib) and young women (Wig) show
strong and statistically significant effects 6f the parental factors. The

coefficients (standard errors) on the father's and mother’s wages, Wif and

W. , in the young men’s wage equation are .280 (.033) and .258 (.037),

m

|-

respectively. The corresponding coefficients in the young women's wage
equation are .282 and .209, both of which are significant, The family factor
ws o has a coefficieqt of .831 in the equation for wig with a stagdard error
of .183. This estimate falls short of the corresponding coefficient of 1 in

the young men’s wage equation, but by less than on

one standard error; so there

is no strong evidence that young women's wages are more sensitive than young

iy
b=
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men’s to common family factors that are independent of the parental wage
factors., The idiosyncratic wage factors for young men, Wop and for young

womeri, have estimated stanqa;dideviationsiof .281iand .255{ yhichiare

ig’ , ,
smaller than the standard deviations of the parents’ wage factoxrs: .424 for
fathers and .345 for mothers. The parents’ wage factors have an estimated
covariance equal to .054 which 1s more fhaﬁ three times larger than the
covariance of their preference factots.

The bottom left hand side panel of Table 1 reports the estimated labor

supply equations. The labor supply elasticity estimates (standard errors) are
.056 (.015) for young men, .077 (.027) for mature men, .184 (.045) for young
women, and .445 {.043) for mature women. The small estimates for men are
basically consistent with a large body of evidence. The results for young
women atre on the low side, but consistent with the conclusions of Mroz’
(1987) study of static labor supply for married women. The estimate for the
mature women is well within the wide range of estimates available for women,
but larger than the estimates suggested by Mroz' work. Overall, these labor
supply elasticities estimates seem reasonable.

The estimated coefficients on wages and hours in the earnings equations
(¢kw and ¢kh’ k= b, g, £, and m) are close to unity in all cases except for
the older men’s hours coefficient which is found to be .551 with a standard
error of .294. Not surprisingly then, the model’s parameter estimates are not’
very sensitive to whether or not we restrict the wage and hours parameters to
unity in the earnings equation. (Compare Table 1 to Table A6.)

The factor model, which has 33 free parameters, explains 99 percent of
the variance of the unweighted sample moments. Since we dc not know the

covariances among the sampling errors in the 90 moments, it is not pessible to
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perform a formal test of the factor model as a description of the sample
moments., However, 1f the covariances among the sampling errors are zero, then
the weighted sum of squared errors of the model has a X2 distribution with
{90-33= 57) degrees of freedom; in fact, the model’'s weighted sum of squared
errors is 35.10, which has a p-valﬁe of .99. Since the covariances are not
independent,'this goodﬁess of fit test ﬁay‘bg biased either for or against the
factor model. In any case, we conclude that the parameter estimates are
basically sensible, and that the model f£its the family cowvariances well enough

to be uged to pexrform wvariance decompositions.18 - - -

IV. Decomposing the Variances and Covariances Among Labor Market Outcomes
Tables 2a, 2b, and 2c examine the contributions of each of the wage and
preference factors to.the variances of permanent wages, hours, and earnings of
young men and young women, and to the covariances of these three variables
among siblings and parent-child pairs. The decompositions presented in the

tables are based on the parameter estimates in Table 1 which were found using

18  1n the OLS version of the model-- the results of which are reported
in Table A5-- the estimated parental preference facto¥s are gquite different
from the corresponding WLS estimates, but the estimated standard deviations of
the preference factors are very close to the WLS estimates. The estimated wage
factor coefficients and the estimated standard deviations of the wage factors
are quite close to the WLS estimates reported in the text. - ‘The estimated
labor supply elasticities in the OLS model are consistently smaller than the
WLS estimates, especially the fathers’. Finally, the OLS hours and wage
coefficients in the earnings equations are also quite close to the WLS
estimates, except for the fathers’ hours coefficient. ©vérall, as one wduld
expect, the standard errors of the OLS parameter estimates are larger than the
corresponding WLS standard errors.

In the WLS version of the model with the hours and wage coefficients
restricted to unity (Table A6), the preference and wage factors are
essentially the same as in the WLS version without the restrictions.
Unsurprisingly, the labor supply elasticities in the restricted version are
consistently larger than those in the unrestricted version. The restricted
version has a "goodness of fit" p- value of .69. N ' B -
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WLS on the factor model which did not impose restrictions on the wage and
hours parameters in the earnings equations. The first column of each row

lists the particular covariance or variance that we are examining. For

example, in the first row of the Table 2a we egamine Cov(wib(j)’wib(j'))’ the
wage covariance of brothers. The sample estimates (derived using the method
of moments approéch described in section I.9).and the. values predicted by the

factor model for each of the moments are reported in the second and third
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brothers’ .wage covariance. Columns 4, 5 and 6 report the contribution of the

father’s wage factor, W the mother's wage factor, Wim' and the combined

if’

contributions of both parents plus, Cov(W the covariance of their

if’wim)'

wage factors., The contribution of the sibling factor, ws o and contribution

of the idiosyncratic factorx wey OF wig are shown in the seventh and eighth

columns. Columns 9 through 13 report the corresponding contributions of the
various preference factors.

The number in parentheses below each factor contribution is the fraction
of thé predicted value;of the particular moment (column 3) tha& is due to the
particular facter. For example, the results in Table 2a indicate that Wif is

responsible for 26 percent of the covariance of brothers’ wages and ll percent

nf rha varianrs af wa
o tha varliangce or

man (+
N

o a ecarnnmnAd rarr Aaf +
ung men tha sscond T ol ©

o
& W - i

mother’s wage contribution, wim’ is 14 percent of Cov(W ) and 6

ib¢3) " Tib(3 ")

percent of Var(Wi The total contribution of the parents' wages---the

b(3)’"
father’s plus the mother’s plus their covariance--is 54 percent of the
covariance between brothers'’ wages, and 22 percent of the variance of young

men’s wages. The sibling wage factor accounts for 46 percent of the

similarity between brothers and only 19 percent of the variance in the wages
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of young men. Fifty-nine percent of the young men’s wage variance is due to
the idiosyncratic wage factor. )
Given space limitations it is not possible to discuss the decompositions

of each of the variances and covariances listed in the tables. Instead, we

provide summaries of the main results for wages, hours, and earnings.

III.1 Wages (Table 2a)

The effects of parents’ wage factors and siblings' wage factors are
pretty much the same for different types of sibling pairs, although the
combined parental wage factors are slightly more important relative to the
sibling wage fagto#s for sister pairs than‘for brother pairs or'brother-sister‘
pairs, "To be precise, the pafents' total contribution to the wage covariance
of brothers is .029800 which constitutes 54 percent of the total covariance of
srothers’ wages; for brother- sister pairs, the parents contribute ,0276327, or
57 percent; and for sister pairs the contribution is .0257536 or 60 percent.
Sibling wage factors account for 46 percent ¢f the covariance in brothers’

wages, 43 percent.of the brother-sister covariance, and only 40 percent of

sisters’ wage covariance.

Looking at the wvariance of wages, one sees that the father’s wage factor
and mother's wage factor explain 11 percent and 6 percent of the variaﬁce of
young men's wages; however, since the two parental factors have a positive
covariance, the total parents’ contribution is 22 percent of the variance of
young men's wages. The remaining variation in young men's wages Is explained
by the sibling wage factor which accounts for 19 percent and the idiosyncratic
effect which explains 59 percent. For young women'’'s wage variance, one sees a

slightly larger parental contribution, 24 percent, and a slightly smaller
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sibling effect, 16 percent, and an individual effect which claims 60 percent.
That sibling wage effects are slightly weaker for young women and sister -

a Findin
= L AliNiLiL

o tthat
i 5 widdL

pairs than
the sibling factor coefficient in the young women’s wage equation in Table 1
was estimated to be .831, while the young men's coefficient was normalized to
unity.

Tﬁe decompositions of the covariancesrof_the wages of ﬁaﬁéntérand
children are particularly interesting. The results for young men in row 3 of

Table 2a indicate that the father's factor, Wi explains 78 percent of the

£
father-son wage covariance, The rest is attributed to the fact that the

father’'s wage factor is positively correlated with the mother’s wage factor,
and the mother's wage factor has a direct effect on the wage of the son. 19

The results for the father-daughter wage covariance are very similar, with

Wif explaining 82 percent of the covariance (see row 7). The mother’'s wage

factor, W, , accounts for only &7 percant of the wage covariance between
mothers and sons, and for 62 percent between mothers and daughters. The
remainder is due to the fact that the mother’s wage factor is positively
correlated with the father's wage factor and the father’s wage factor has a
direct effect on the children’s wages. An implication of these findings is
that studies that simply look at, say, the correlation between fathers and
sons' wages or incomes overstate the size of the direct link by attributing

part of the mother’s influence to the father. o : T

One explanation for the larger role of the father’'s factor in the wages

1S 1o appreciate the size of the parents’ wage covariance, note that
the sample covariance of the wages of fathers and mothers (in row 12 of Table
2a) is .0532, which is more than 25 percent of the variance of the fathers'

wages {(yow 1l0) and almost half the variance of the mothers’ wages (row 1l)}.

118



of both young men and young women is that the wage rate may be a less accurate

measure of the human capital of mothers than of fathers because of the large

uctive activity outside of the labor market.

IIT.2 Hours (Table 2b)
In view of the relatively small wage elasticities for young men and

yvoung women found in Table 1, it is not surprising that parental wage factors
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and young women (1 percent) and.in the covariances of hours of siblingé.zo -

The sibling wage factor alsc plays a relatively smill role (in no case more
than 5 percent) in these same moments. For brothers, the parental and sibling
wage factors together explain only 3 percent of the variance in hours. For
sisters, the parental wage factor explains 4 percent of the hours covariance
and the sibling factor explains 3 percent. And for brother- sister pairs,
the combined parents' and sibling wage effects explain 11 percent of the hours
covariance.

The idiosyncratic components of wages alsoc explain very little (1
percent) of the wvarliation in the hours of young men and young women. For
mature men the wage factor explains only 3 percent of their hours variance
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variation in their preferences. However, for older women, who have a larger
estimated wage elasticity, wvariation in their wage factor, Wim’ explains a

much larger fraction, 16 percent, of the variation in their hours (row 11,

on - - - -
<¥." It should be pointed out the model slightly underestimates the hours

covariance of brothers and substantially underestimates the hours covariance
of sisters. The model overestimates the hours covariance between brothers and
sisters. Compare columns 2 and 3 in the first, fifth, and ninth rows.
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column 5). Only 10 percent of the parents’ hours covariance is attributable

to their wage covariance. The remaining 90 percent is explained by the

On the other hand, the parental and sibling hours preference factors make
an important contribution to the variance in the hours of siblings, but there
are large differefices in the parental influences for males and females. The

fathers"preference factor, Ui coﬁt:ibutes 25 percent of the covariance in

£
brothers’ hours, but only 5 percent of sisters’ hours. At the same time,
mothers’ preferences account for essentially none of the brothers’ or
brothers-sisters’ hours covariance, but a whopping 78 percent of sisters’
hours covariance. Totalled, parental factors account for three times as much
of the sisters’ hours covarlance than for the brotheré’. The sibling
preference factor explains 96 percent of the brother-sister hours covariance,
73 percent of the brothers’, but only 20 percent of the sisters’.

A

similar

1
I

rende ecifiec pattern is seen in the hours variances of voung
(=] & £ _=== == = - - e A=t o =3

{
!

men and young women. Fathers’ preferences constitute the entire parental
contribution for young men, and mothers’ for young women. In both cases, the
parental preference contribution to the hours variation is small, arcund 7
percent. The sibling factor us o makes the same absolute contribution
{.004410) to the variance of the hours of young women and of young men, but
because young women have a much higher hours variance than young men (.1969
versus .0268) this contribution is only 2 percent of the young women’s total
versus l7 percent for young men. A large part of the difference in the
variance of hours of young women and young men comes from the idiosyncratic

factor, which has a variance of .197 (or 89 percent) for young women and only

.020 (or 76 percent) for young men. The recurring pattern of relative roles
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of the father's preferences and the mother’s preferences for young men and
brothers and for young women and sisters reflects the gender-specific pattern
of the coefficients in the preference equations shown in the top panel of

Table 1. R ] R :

IIL.3 Earnings (Table 2c) : ’ T -

Exaﬁining the results in Table 2¢, one can obtain specific answers to-the
question of the relative importance of wage factors and hours preference
factors in determining the variances and covariances of earnings. With
respect to the variances of earnings of young fien {(row 2), the parental wage
factors explain 19 percent, the sibling wage factor expldins 16 percent and
the idiosyncratic wage factor explains 50 percent of the total wvariance.
Combined, some 85 percent of the wvariance of earnings among young men is due
to wage factors. The remaining 15 percent can be broken up as follows: the
parental hours preferences contribute 1 percent of the variance in earnings,
and the sibling factor and the idiosyncratic hours preference faétors explain
2 percent and 12 percent, respectively.

For young women, the relative importance of wage differences and
preference differences are reversed. In row 6, the parental, sibling and
idiosyncratic wage factors contribute 11 percent, 7 percent and 26 percent, or
a total of 44 percent, of the variance of Eig' The parental, sibling, and
idiosyncratie hours preference factors contribute 4 _percent, 1 percent and 51
percent of the remaining variance in young women’s earnings. For young women,
the mother’s hours preference fiactor explains 4 percent of the total wvariance,
and 19 percent of the similarity between sisters (row 5), while the mother’'s

contribution for young men and for brothers are essentially both zero.
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The pattern of relative influences is similar across sibling pairs:
about 50 percent of the covariation in earnings is due to parental wage
factors and 40 percent to sibling wage factors. For brother and brother-
sister pairs, parental preference factors are small relative to sibling
factors; mnot so for sister pairs for whom mothers’ preferences contribute 19
percent of the co%ariance in earﬁings.

In light of the wage and hours results reported above, it is ;ot
surprising to find that 75 percent of the covariance in the earnings of
fathers and sons is due to the father’'s wage factor, while only & percent is
due te the fa;her's preferencg fac;or. VThe covariapces q? Fhe earnings of
sons and mothers, and daughters and fathers are also dominated by the parental
wage factors. However, the mother's preference factor explains a relatively
large 37 percent of the covariance of earnings between mothers and daughters
(and zero percent between mothers and sons).

Finally, it is interesting to note that the variation in earnings of
fathers is dominated by the wage factor, which explains %7 percent of the
variance in row 10. For mothers (in row 11}, the wage factor explains 71
percent of their earnings, although a substantial fraction-- 28 percent-- of

the influence of the mothers’ wage factor on mothers’ earnings was found to

operate through the labor supply response to wages.21

21 This fraction was calculated as the ratio of the indirect influence
of wages on earnings, which operates through the labor supply response of
hours to wages, to the sum of the direct effect of wages on earnings plus the
indirect effect. From equation (4) the reader can verify this ratio is
¢hmﬁm/[¢Wm + ¢hmﬁm]’ which equals .28 when the appropriate parameter values

from Table 1 are substituted. For fathers, the labor response to wages
accounts for 4 percent of the wage contribution to their earnings.
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V. Summary and Conclusions
In this paper we have used a simple factor model to ekplore the sources
of variation and of family similarities in wages, hours, and earnings. We
have estimated the model usipg matched intergenerational and
intragenerational panel data on labor market outcomes. The model consists of
a simple static léborﬁsupply equation, an equation relating earnings to hours

worked and wage rates, and factor models relating wage rates and hours

variances of earnings, wages, and hours that we seek to explain, our factor
model performs well in explaining most of the variation-in thergample

moments. Furthermore, we obtain reasonable labor supply elasticities; also,
the gender differences in the relative importance of work preferences and wage
rates in the determination of work hours, and in the relative influence of .
fathers and mothers have some intuitive appeal. To our knowledge, we are the
first to use intergenerational and sibling covariances in wage rates to
identify labor supply elasticities.

-Our mdin findings are as follows. First, the wages of both sons and
daughters are quite responsive to the wage factors of fathers and mothers,
with coefficients between .2 and .3 for dur preferred specifications. The
effect of the father is somewhat larger, particularly for daughters. However,
the father’s wage explains a substantially larger fraction of the total
variance in wage rates, in part because the wvariation of the father’s wage
factor is substantially larger (by about one-third) than the wvariation in the
ot o o

nher's wage factor.

Second, the sibling wage facfor and combined parents’' factors explain
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roughly the same percentages (45 percent and 55 percent) of the covariance of
the wages of sibling pairs, no matter what type of sibling pair (brother-
brother, sister-sister, or brother-sister) is considered. Furthermore, the
relative contributions of fathers and mothers dre the same for all sibling
pairs, with the fathers’ wage factor explaining twice as much of the sibling
wage covarlance as the mothers'.

We also document that inﬁergenerétional correlations substantially
overestimaté the direct influence of fathers, and especially mothers, on
wages. A substantial part of the relationship between a parent and child
arises because assortative mating induces a substantial positive covariance in
the wage rates of the spouses (parents). We find, for example, that the
covariance of the father’s and mother's wages accounts for 22 percent of the
covariance between father’s and son’s wages.

Without repeating our findings in detail, we should note that variation

in hours preferences dominates the variation in wages In determining the
permanent differences in hours among young men and young women. It is
interesting to -note, however, that 6 percent of the total variance is
associated with parental preference factors ard 17 percent is assoclated with
the sibling preference factor in the case of young men. For young women only
about 9 percent of the total variance is associated with parental plus sibling
preference factors, the remainder is claimed by a large individual effect.
The small influence 6f wagé r¥ates (particularly for young men, who have a low
overall variation in hours), reflects the fact that our estimated labor supply
elasticities are only .056 for young men and .184 for young women. For mature
women (who have an estimated wage elasticity of .445), wage differences

explain 16 percent of the total wvariance in hours, while for mature men, only
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3 percent of the hours variance can be attributed to wage differences.

Qur results for young men’s earnings indicate that 85 percent of the
variation is due to the wage factors and 15 percent to the hours preference
factors; similarly, for mature men the figures are 97 percent and 3 percent,.

On the other hand, the hours preference factors are very important for the

earnings of young women (claiming 56 percent), although almost all of the
effect is accounged for by the idiosyﬁcratic preference factor. For the
mothers, 71 perCent of the earnings variance is due to the wage factor, and 29
percent to the hours prefefence factor. Consequently, our decompositions of
the earnings variances differ by gender, and by age in the case of women.

Most of the results that we have discussed are robust across the two
specifications that we estimate and to the use of ordinary least squares
rather than weighted least squares. However, we have highlighted a number of

limitations of our model and methodology that will require fufther research,

First; it would be useful to generalize the labor supply function to allow for .

parental wage effects on the children’s marginal utility of income. Second,
it would be useful to estimate labor supply models that depend upon marital
status, which incorporate cross substitution effects of the spouse’s wage.
Third, and perhaps most important, it is important to address the problem of
non- participation in the labor market.22 -- - -

Fourth, our findings in Chapter 1 of strong covariances in wages, hours,

and earnings between mothers and fathers and of substantial covariances in the

22 {e think that this is important not so much because we are .
concerned about selection bias in estimation of the labor supply elasticities,
but because exclusion of data points in which individuals work zero hours
probably has serious effects on our measures of the hours variances and
covariances and on our estimates of the varlances and covariances of leisure
preferences.

125



earnings of "in-laws" suggests that it would be useful to extend the model to

include equations relating the hours preference factors and wage factors of

1

ges and hours preferences, as well as to

say, a
the wage and hours preferences of her siblings and parents. Of course, such
an extension will require one to,Aeal with the endogeneity of marriage.
Finally, there are a host of econometriﬁ issues involving the use of
unbalanced data that we have chosen to ignore and that could be explored in.
future research. The Panel Study of Income Dynamics provides larger samples
of parents and children and siblings and more complete data on spouses than

does the NLS. For this reason, it would be useful replicate our work with the

PSID.
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Table 1
WLS Estimates of Preference, Wage, Hours, and Earnings Equatiomns

Preference Equations (63:

U.,.= .215U,. - .008 U, + w, + u,
ik (.072) if (.035) is ib
U, - -.178 U, + .368 ﬁim + u ¥ ﬁi
8 (.195) ** (.o081) g .
o, = .l42 oy = 179 g, = .066 - -
ib (.010) _ ~ _"if (.011) - Yig ¢.018)
o = .4b4 g, = .351 Cov(U, _,U. )= .0l6
Yig (.017) Usm (.016) 1877 "607)
Log Wage Equations (5 o . _
W, = 280 W, 4+ .258 W, + w, + w,
ib (.033) if ¢.037) im is ib
W= 282 W .+ 209 W, + .83l w.  + o,
B o) Yt o(Load) (.183) % 18 .
o = 281 oy = A24 - o, = .158
“ib (.01D) 1f (.012) is (.019)
g, = .255 o = .345.  Cov(W ., W )= .054
ig (.011) Mim (.007) (.005) -

Log Hours Equations (2):. Log Earnings Equations (3}:

Ho= 056 W, '+ U Ep= 1.151 w_b"4 1.172 H,
+ (.015) * * * .04ty T 161y *
H, = 184 W + U, - E, = 1.089 W, ‘+ 1.017 H,
(.045) & & 18 (.o81) '8 (.062)
H. - .077 W.. + U, E,.- 1.120 W._ + .551 H.
if o2y - if i Cossy £ (iagny i
H, = 445 W, + U. E. -~ 1.072 W. + .933 H.
im I im im im im
(.043) = == (.101) T (.10L)
Notes:
1. Standard errors are reported in parentheses. R :
2. The WLS regression producing these results had R2- .99, RMSE= .7847, Sunm
of Squared Errors= 35.10, and 57 degrees of fresdom.
3. The p- value for the SSE drawn from a x257 is .99. o
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Table 2a: Decomposition of Variances and Covariances
Source of Variance
Hage Factors Preferance Factors
Moment: Sample Factor Model
Estimate Prediction Fathsr Mother Total Parents Sibling Individual Fathar Motherx Total Parents Sibling Individual
By LT T Tl T, R Oy O 9y Uie Uim  UpgtUyptCovlli Uy uy, Yp OF Ui,
Covid, M ,) .0562 .0548 .014126 007918 .029800 ,024967 -
(,26) (.14) (.54) (.46)
i
Cav(h, W) .1a51 .1337 L01412¢ 007018 .020600 ,024867 .078888
‘ (.11) (.06) (.22) (. 19) (.59)
Cov(h, W) L0870 L0642 .050378 -- 064213 - .-
- (.78) (1.00)
ch(wb,iH ) L0454 L0458 -- .030714 045761 -~ -
m (.67) (1,00 :
i
| o ‘ ot
Covid W ) 0421 L0430 014270  .005179 025756 017221 -
LI | €.33) (.12) {.60) (.40)
‘ ! o
Cov(H W ) L1071 .1081 014270 005178 .025756 .017221 065127
58 ' 10 (.05) (.24) (:18) (.60)
P i . | e : ‘ 1 )
Cov(W W) L0545 .0518 050636 ! - .081827 --
S (.82) L (1.00)
CoviH M )| . 0398 ,0400 Co-- (024841 .039066 - - ’
g (.62) 1{1.00)
Cov(H M) ;0498 [ 04Bk .014107 006404 .027637 .020735 -
B ©(,29) (.13) (.51 (.43)
Cov(H, W), . 1957 11797 ;179683 - S -- -~
= (1.00) : .
Cov (i W ). 11106 j1101 SRR $ 131} Y - S
‘ = (1.00) !
Cov(i_,H_) ,0532 ,0537 L 053670 - -
: "(1.00)
% {continued)

Smpl. estimates of moments ars drawn from Appendlz Tables Al- A4: "Family Covariances (and Corral.at.lom) Among the

I.'BI.'HJI.I'III'I'ID DWIW'IGTID! e o HDEB LI'IIIII- covarianges of l’lDUIl anda vages, nuuns ana uﬂl.lutlﬁﬁ, apua wages lluu @ETNATIE
various family member pairs wers slso pradicted by the Factor Modal, but are not reported hare.

Hots:

¥umbers in parentheses are the fractions of the Factor Model Predictlon attributable to the particular factors.
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Table 2b: Decomposition of Variances and Covariances--Continued
Source of Variance ]
Wage Factors Prefersnce Factors
Moment. Sample Factor Modal
© Estimate Prediction Father Mather Total Parents Sibling Individual Father Mother Total Parents Sibling Individ
We Wi W ptH Cov WY o Oy, OF g, v, Ui lluwm'&Cov(Uf,um) L u, or
Coveh, .1 ,) . 0091 . 0060 000045 000025 000084 .b00078 -- .001484 000009 001435 .004410 -
(.01) ¢.00) (.02) (.01) (.25) (.00) (.24) (.73)
Cov(H .8 ) g258 . 0284 LG0045 006025 .000094% 006079 .000248 .0014B4 0000089 00143
H .8 ] . 5 .004410 .02012:
¢.00) (.00) ¢.00) (.00) t.on (.06) (.00 (.06) (.17 (.76
Cov(f, H ) . 0080 .0070 000210 - .000279 - - . 006693 - .006750 - -
(.03) (.04) (.98) - {.96)
Covit, |1 ) L0044 .0036 -- 000767 ,001143 -- -- --  -.001027 002443 - .
(.21) (.32) (-.29) (.68)
Cov(H H ,) 0542 0215 .000482 000175 ,000870 .000581 - .001008  .p18731 - .D15634 .004410 -
58 (.02) (.01) {.04) (.03) (.05) (.78) €.72) (.20)
Cov(H_,H ) .1869 .2210 .000482 000175 .000870 ,000581 .002199 .001008 016731 .015634 .004410 .187208
£ B .00y (.00) (.01) (.00) .01) (.00) (.08) (.07 (. ozt (.82)
Cov(H ,H_) , 0001 40011 /000718 -- .000877 - - -. 005683 -- .000251 . -
8 (.64) (.78) (-5.04) (.22)
Cw(ﬂs,Em) .0408 . 0459 - .002029 .003265 - -- -- .045450 .042588 - -
| Y (.07) (.99} (.93)
Cov(H_,H, ) .0008 .0046 000147 000066 .0o0zas .000214 - -.001223 -, 000378 -.000300 .004410 -
LR (.03) (.01 (.08) | {.05) {~.27) (-.08) {-.07) (.96)
‘ | ;; ! i |
Cov(BH,) .0333 .0331 .001072 s - Lo - -~ . 032020 - -- e -
‘ (.03) ‘ : . ¢.87) _
il ! 1 i
Cov(d A ) L1402 1470 - 023543 -~ -~ -- -~ 123461 -- -- -
(.16) . (.84) |
Cov(H, & .0183 .0180 -- — .001843 -~ - -- -- .016120 -- -
(.109) (.90)
(continued
1 “Family Covarisnces (and Correlations) Among the ued;

Permanent Components . , , "

Sample estimates of moments are drawn from Appendix Tables Al- A4:
Hote that covariances of hours and wagas, hours and earnings, and wages and earnings for the

various family member pairs were also predicted by the Factor Model, but are not reported here.
Hote: Rurbers in parentheses are the fractions of the Factor Modal Prediction attributable to the particular factors.
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Table 2c: Decomposition of Variances and Govariances--Continued

Source of Variance

Wags Factors Preference Factors
Moment Sample Faotor Model
Estimatel Pradiction Father Mother Total Parents Sibling Individual Father Mother Total Parents Sibling Individus
Wi Wim  MigMptlov M) e, i OF Yy Uie Uim  VygtlyptCovili iy u, U, OF uy
Cov(E, ,E ,} .0853 .0ea1 020918 .D11726 044135 .036977 -- .002037  .000012 .001970 006056 -—
(.23) (.13) (.30} (.41) {.02) (.00} - {.02) (.07)
Cov(R, ,E ) . 2420 .2336 .020918  .011726 044335 .036977 .116836 .002037 000012 . 001670 .006056 .027628
(.09) (,05) (,19) {.16) {.50) (.01 {.00) (.01} (.02) (.12
Cov(E, ,E,} .106% 1014 076115 ' .007019 -1 e 004k 48 - 004362 - -
‘ (.75) (.88} (.04) (,04)
Cw(Eb,Em) .0883 . 0855 -- 055573 .082800 -- i == -.001122 .00é670 - —
(.65) .97 : . | ‘ (-.01) (.03)
i
Cov(E_,E_,) 0970 ,0807 023241 008435 ,041948 L028047 - 001043 017305 .016169 .004561 --
&5 {.26) (.09) {.46) .3 O (,01) (.19) {.18) (.05)
Cov(E, ,E,) .3764 L4009 023241 008435 041948 028047 .106070 .001043 017305 .016169 004561 .204057
- (.08) (.02) (.11} (.07) {.26) (.00) (.04) {.04) (.01) (.51
Cov(E 'EI) 1328 0981 .080228 -- ,D87958 - - - -.003183 .000140 - -
& (.82 i {1.00) ' (-.03) (.00)
Cov(E ,Em) L1027 .1162 == 047124 .075833 o - - .043103 040389 - —
& (.41) (.65) . ‘ (.37) {.35)
CovtEB,Eb') .0881 , 0800 022049 000946 .042923 .032204 -- -.0014586  -,000450 -,000358 .005256 -
(.28) (.12) (.54) (.40) (-.02) (-.01) (-.00) (.06)
Cov{E_,E,) , 2092 , 2067 , 2768951 LN == .- -- .008712 - -- . —
e .
(.97) ] . (.03) .
Cov(E_, 2 ) .3761 L3707 - L2e3an1 -- g -- - 107381 - - -
{.71) : (.29)
CoviE,, 2 ) L1142 ,1073 L - 099067 -- - - - 008270 - -
(.92) (.08)
1 Sampls satimatss of moments are dravm from Appendix Tebles Al- A4: “Family Covarisnces {and Correlations) Among the

Parmanant, Components . . ., " Hote that covariances of hours and wages, hours end earnings, and wages and earnings for the
various family member pairs were also predicted by thas Factor Model, but are not reported hera.

Hote: HNumbers in parentheses are the fractions of the Factor Model Prediction attributsble to the pacticular factors,



Table A1 ...

Family Covariances (and Correlations) Among the Permanent Components
of Log Real Earnings, Log Real Wage Rates, and Log Annual Hours

Using Method of Moments Estimators

Young Men
Log Earnings log Wages Log Hours
Themselves .
Log earnings . 2430 ..1555 i .0365
{1.0000) (.8582) (.4523)
N=36630 . N=35057 N=-17350
Log wages - .-1351 .-0103
-- (1.0000) (.1712)
) N=33468 N=19180 .
Log hours N . .02638
-- -- (1.0000)
N=8922
Brothers
Log earnings .0853 .0658 L0127
(.3510) (.3632) - (.1574)
N=6966 N=65035 __. . _N=3754
Log wages -- .0562 .0045
(.4160) (.0748)
N=6157 N=3507
Log hours ) .0091
-- _— -- (.3396)
N=2166
Sisters
Log earnings .0881 . .0689 - -.0021.
(.2913) {.3055) (-.0209)
N=15629 . N=14£841 . — . NK=8868
Log wages - .0576 .0498 ~-.0009
(.3570) (.4140) (-.0168)
N~15661 N=14878 N=8865
. Log hours --0008 -.0145 .0008
(-.0037) (-.0889) (.0110)
N=7794 N=7376 " N=4415
(continued)
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Table Al--Continued

.Log Egrningér Log Wagés idé Hours
Fathers

Log earnings .1060 .0812 .00G5
(.393L) (.4039) (.0056)

N=13143 N=12518 - N=7231

Log wages .0709 _.0670 -0060
. {.3251) {.4121) {.0828)
N=10539 N=10063 N=5751

Log hours .0135 .0056 .0068
(.1502) (.0836) (.2278)

N=12333 N=11694 N=6828

Mothers

Log earnings .0863 B .0707 0061
(.2855) (.3136) {.0608)

N=15960 N=15070 N=~3290

Log wages L0511 L0454 . .0034
(.2997) (.3572) (.0601)

N=18466 N=18422 N=11321

Log hours .0373 .021s6 0044
(.1959) (.1521) (.0696)

N=13684 N=12893 N=3003
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Table A2

Family Covariances (and Correlations) Among the Permanent Components
of Log Real Earnings, Log Real Wage Rates,and Log Annual Hours
Using Method of Moments Estimators

Young Women

Log Earnings Log Wages ~ Log Hours
Themselves
Log earnings . .3764 .1449 . .-2865
(1.0000) (.7217) LT (1.0524)
N=18067 " N=17626 N=7967
Log wages o ~ 1071 S ..018%0
-- -(1.0000) - (.1308)
N=17742 N=10036 ~
Log hours .1969
-- -- ~-{1.0000)
N=3464
Sisters e
Log earnings - .0970, L0562 .0367
(.2577) (.2799) (.1348)
N=4276 N=4300 . ___ N=2141
Log wages -- ..0421 - .0031
{.3931) (.0213)
N=4417 N=2187
Log hours .0542
.- - (.2753)
N=1102
Brothers
Log earnirigs .0881 .0576 . - =-.0008
(.2913) (.3570) ©(-.0037)
N=15629 N=15661 " N=7794
Log wages .0689 .0498 -.0145
(.3055) (.4140) (-.0889)
N=14841 N=14878 Nw7376
Log hours -.0021 - -.0009 .0008
(-.0209) " (-.0168) - (.0110)
N=8868 N=8865 - N=4415
(continued)
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Table AZ--Continued

‘Log Earnings Log Wages ~ Log Hours
Fathers

Log earnings .132¢9 .0867 .0228
(.3%60) (.4843) (.0939)

N=93536 N=9591 N=4T744
Log wages ~ .0762 .0545 - =-.003%9
(.2808) (.3765) (-.0199)

N=7292 N=7353 N=3594
Log hours .0118 - .0049 . .0001
{.1055) (.0821) (.0012)

N-8852 N=8883 . N=4409

Mothers

Log earnings .1027 .0543 - .0553
' (.2730) (.2706) = (.2032)
R=17717 - N=18008 N=5877
Log wages .0617 .0398 .0138
(.2908) (.3517) (.0899)

N=21550 . N=21953 . "N=7142
Log hours .0562 L0242 .0408
(.2372) ~ B (.1914) (.2380)

N=15093 N=15293 . N=5016
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Table A3
Family Covariances (and Correlations) Among the Permanent Components
of Log Real Earnings, Log Real Wage Rates, and Log Annual Hours
Using Method of Moments Estimators
Older Men
Log Earnings Log Wages Log Hours
Themselves
Log earnings .2992 L1999 - - .0365
(1.0000) (.8261) (.3659)
N=6417 N=£4610 ‘N=6109
Log wages L1957 ~.0002
-- (1.0000) (.0025)
N=3487 N=2417
Log hours .0333 .
-- . {1.0000)
N=3485
Sons
Log earnings .1060 J0709 .0135 N
(.3931) (.3251) (.1502) |
N=13143 N=10539 N=12333 ’
Log wages .0812 .0670 ~.0056
{.4039) (.4121) (.0836)
N=12518 N=10063 N=11694
Log hours .0005 -.0060 - .0068
(.0056) (.0828) (.2278)
N=7231 N=5751. -N=6828
Daughters -
Log earnings .1329 .07e62 .0118
(.3960)° (.2808) (.1055)
N=9536 N=7292 - N=8852
Log wages .0867 .0545 . L0049
(.4843) (.3763) . (.082L)
N=9591 - N=7353 N=3883
Log hours .0228 -.0039"° 0001 ;
{.0939) (-.0199) . —-(.0012)
N=4744 N=3594 N=£4409
(continued)
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Table A3--Continued

Log Earnings Log Wages Log Hours
Wives _ - - N

Log earnings o L1142 .0738 _ 0143
(.3404) ' (.2720) (.1279)
N=35313 - K=42098 N=£700

Log wages .0688 .0532 L0115 —
(.3637) (.3477) (.1824)
N=6411  .__ N=5227 N=5690

Log hours .0312 ..0161 .0183 )
(.1477) (.0942) (.2598)
N«4320 . N=35T11 N=3907
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Table A4

Family Covariances (and Correlations) Among the Permanent Components
of Log Real Earnings, Log Real Wage Rates, and Log Annual Hours
Using Method of Moments Estimators

Mature Women

Log Earnings Log Wages " Log Hours
Themselves
Log earnings - =3761 1753 .1906
(1.0000) (.8265) (.8046)
N=18284 N=17645 -N=11893
Log wages .1196 .0521 .
-- (1.0000) (.3900)
N=27304 T N=17564
Log hours , L1492
-— -- (1.0000)
N=11593
Sons -
Log earnings .0863 .0511 o .0373
(.2855) (.2997) o (.1959)
N=15960 N=19466 ’ N=13684
Log wages . .0707 L0454 .. .0216
(.3136) (.3572) .(.1521)
N=15070. -N=18422 ST ..N=12893
Log hours .0061 T .0034 . 0044
{.0608) (.0601) T (.0696)
N=9290 N=11321 T - N=8003
Daunghters
Log earnings .1027 .0617 T .0562
(.2730) (.2908) (.2372)
N=17717 N=21550 N=15093
Log wages L0543 .0398 .0242
(.27086) (.3517) (.1914)
N=18008 N=21953 - HN=15293
Log hours - .0553 .0138 .0408
(.2032) (.0899) (.2380)
N=5877 TN=7142 © N=5016
{(continued)
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Table A4--Continued

Log Earnings Log Wages Log Hours
Husbands ) )

Log earnings L1142 .0688 .0312
{.3404) (.3637) (.1477)
N=5313 N=6411  N=4320

Log wages .0738 ., .0532 - .0lel
(.2720). (.3477) _(.0942)
N=4298 N=5227 N=3511

Log hours L0143 .0115 .0183
(.1279) (.1824) (.2598)
N=4700 N=5690 N=3%07
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Table AS _
OLS Estimates of Preference, Wage, Hours, and Earnings Equations

Preference Equations (63

U, = .096 U._+ .030 U, + u,  + u,
ib (.173) if ( 04ty im - is ib
U, = 634 U,_+ 277U, + u,  +u,

ig (.255) if (.OGS),im o is ig
el - 141 oy - .157 oy = .058

b (.034) if (.032) is (.032)
g, = 436 g = 356" Cow(U, U, )= .00

Yig (.013) im (.019) ' (.006) ]

Log Wage Equations (53):

W, = .299 W, .. + .253 W + w
ib (.041) if ¢.051) im is

+ wib

W, = L323 W, o+ 184 Wim + .866 w o wig

g (oaoy 5 (l049) (.202)
G = ,280 o = 424 N o = .157
12 W._. . Ta w, L
ib (.01L7) if (.012) is (.023)
o, = .250 _ . o = .349 Cov(W, o W, )= .055
ig (.018) im (.013) (.005)
Log Hours Eguations (2): Log Earnings Eaguations (3):
H, = .025W.. + U E..~ 1.127 W,. + 1.573 H,
ib (.050) ib ib ib (-106),lp {.504) ib
Hy = 167 W+ U, B, = 992 W, + 1.063 H,
& (.062) B & - & (.093) *®  (.0s5) 8
H, =~ .026 W._. + U.. R CE, - 1.161 W,_ + 1.307 H,
£ oazy H if - o osly Y (la39y i
H, = 397 W+ U, E; = 1.06L W, + .97LH._
(.070) (.123) © (.111)
Notes:

1. Standard errors are reported in parentheses.
2. The OLS regression producing these results had RZ- .99, RMSE~ .0115, Sum
of Squared Errors= .0076, and 57 degrees of freedom. ' '
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Table A6

WLS Estimates of Preference, Wage, Hours, and Earnings Equations

with Restrictions on Wage and Hours Parameters in Earnings Equat

Preference Equations (6): e e

U.,= .193 1. Joos U, +— - u, + u,
ib (.087) if. ( 043) im is ib
U. = -.146 Uif + .367 Uim + 'uis + ui
& (.240) (.098). ig
o = _144 g - .175 ) o - (068
i (.012) if (.014) _ “is (.022)
o = _450 aU = 346 Cov(U. f’ )- 015 .
Yig (.016) im (.016) o (.008)

log Wage Equations (5

ions

Wop™ [ -274 Wgg + (275 W “is ¥ 941
{.039) (.047)
W, = . 264 W.f + .215 Wi + .B1l3 W, F W,
Y8 (.046) ** _¢.048) T (.215) &
Fed = 295 w,eaw"-.&&& o, = .164 -
“ib (.013) if (.011) Tis (.024)
o -~ .259 W._"_.BAY Cov(W, f’ )- .057
“ig (.014) im (.007) (.007)
Log Hours Equations (2): _ Log Earnings Egquations (3
H, =~ 082 w,, + - -U, ' E,, = W., + - H.,
L2 (.015) 1.0 - ERE) L ERY) L
H, = 218 W, + . E. = w. + H.
H. .= 083 W u. - E_ = W.. + H
if ¢.027) lf if . if if ) if
Hy = 445 W, o+ U E, = W, o+ H_
im (. 0&8) im im im im
Notes: )
1. Standard errors are reported in parentheses -
2. The WLS regression producing these results had R~ .98, RMSE-= .8512, Sum

of Squared Errors= 58.81, and 65 degrees of freedom.
3. The p- value f6r the SSE drawn from a x265 is .69.
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