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ABSTRACT

The Family Labor Supply Response to Disabling Conditions

The role of time as an input into the utility maximization process has
long been recognized in the labor-leisure decision. Expanded research

has dealt with this input in a family context. Assuming a joint utility
maximization model, the resulting labor supply functions ;an be determined

for both spouses,.

The model presented here is an extension of previous models by its
incorporation of the effects of disabling conditions of the husband on

the labor supply decisions of both spouses.

Because hours worked takes on a lower limit of zero, the standard
simultaneous equation techniques would yield estimates lacking the ideal
properties. Instead, the model is estimated using a simplification

of a2 simultanecus TOBIT technique which yields consistent estimates.






THE FAMILY LABOR SUPPLY RESPONSE
TO DISABLING CONDITIONS

by

L. Scott Muller, Jesse M. Levy, and Malcolm B. Coate *

The role of time as an input into the utility maximization process has

long been recognized for its role in the labor-leisure decision. At firse,
this labor supply decision was considered in the context of the individual. 1/
More recently, the methodology has been expanded to deal with family labor
supply. 2/ 1In this form, the model assumes a joint utility maximization
process where the labor-leisure decisions of both spouses are simultaneously
determined conditional on wages and prices. The consequence of this process
is a pair of labor supply and leisure demand functions based on first and

second order conditions sufficient to insure the maximization of utility.

Most recently the labor supply model has been expanded to examine the

labor supply of disabled workers. Unfortunately, these models have often

*The authors wish to thank Barry 8ye for his statistical assistance, Mike
Bostron and Sal Galliechio for computational assistance, and Dianne Jarrell
and Marva Franklin for typing the several drafts of this paper. In addition,
we thank Aaron Krute, Mordechai E. Lando and Leo McManus for their comments
and advice with respect to this paper.

L/ See, for example:
3ecker, Gary, "A Theorv of the Allocation of Time," EZconomic Journal,
September 1965, “ol. 75, pp 493-517.
“ronau, Reuben, "Leisure, Home Production, and Work - The Theory of the
Allocation of Time Revisited," Journmal of Political Economy, December 1977,
pp 1,099-1,124,

2/ See for example:
Grahm, Wendy Lee, 'Household Utility Maximization and the Working Wife,"
American Economic Review, March 1975, pp 90-100.
Ashenfelter, Orley and Heckman, James, '"The IZstimation of Income and
Substitution Effects in a Model of Family Labor Supplv,'" Zconometrica 42
(19743, »p 73-85.
Kniesner, Thomas, "An Indirect Test of Complementarity in a Family Labor
Supply Model,'" EZconometrica, July 1976, 44(4), op. 6531-59,
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been specified in the primary earmer context by denoting the wife's earnings

as an independent variable, thus comsidering her labor supply as parametric

to the model. 3/ By not treating the wife's labor force behavior as
endogenous, serious misspecification of the model results which causes biased,
inconsistent estimates of the coefficients of the remaining variables.

The model presented here will be concerned with the simultaneous labor

supply decision while incorporating the effects of disability of one

spouse. The first section will present the theoretical model. The

second part will provide empirical results.

The Theoretic Model

The model presented here is a variation of the classic utility maximization
model, with the maximization subject to a full income constraint. The
arguments of the joint utility function are leisure of individual 1,
leisure of individual 2 and goods. In the specification of the model we
will allow for the disability of individual 1 and not of individual 2.
While this constraint is not necessary theoretically, it does make for ease
of exposition, both theoretically and empirically. The wage rate for
individual 1 will be a functiom of disability, as will potential labor

market time for that individual. For the disabled worker, potential

3/ See, for example:
3erkowitz, M. and Johnson, W. 5., 'Health and Labor Force Participation,’
Journal of Human Resources, Winter 1974, pp 117-128.
Scheffler, R. and Iden, ., '"The Effect of Disability on Labor Supply,"
Industrial and Labor Relations Review, October 1974, pp 122-132.
Luft, Harold, '"The Impact of Poor Health on Earnings,'" Review of Economics
and Statistics, February 1975, pp 43-57.
Parsons, Donald, '"Health, Family Structure and Labor Supply," American
Zconomic Review, Seotember 1977, pp 703-712.
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time may be lost due to increased time required for self-care and health
maintenance. 4/ For the healthy member, tﬁere may be a decfease in.ﬁarket
time because the value of the marginal product in maintenance of the
spouse's health may be greater than it is in the market place. This is
somewhat analogous to the wife facing a labor market-home production-
leisure decision. In any event, the time available to the healthy member

does not change due to the mate's disability, but the allocation may be

altered,

Consequently, the goal is to maximize

(1) U= U(L],L 2,X)
Subject to the full income constraint

(2) F = Y+ T +Wo Ty = PxX+WjLqi+Wolp
where:
L1 =Leisure of first (possibly disabled) family member
Lo =Leisure of second family member (non-disabled)
X =Goods -
Y =Non-wage family income
Wy =W1(5)= wage of first (possibly disabled) family member
Wo =Wage of 2nd family member
T] =T](6)=availap%gkgime of first family member

Ty =available time of second family member

Px =Price of goods
5§ =disability parameter

4/ This approach has been taken by others, for example: Grossmgn, . .
Mich;el, "The Demand for Health: A Theoretical and Empirical Investigation,
NBER Occasional Paper #19, Columbia University Press N. Y. 1972,



This will yield thé following Lagrangian equation:

(3) &= U(Ly,L2-X) M {(Ty-Ly )w1+(T2-L2)NZ4iY-PxX)

The first order conditions are:

(4a) -g-f-l = y'Ly - AW =0
( R = ! - A =
, 1
(40) 2% = U X -aPy =0
(bd) B = (Ty-Ly) Wy+(TprLpligh Y-k = 0

F = L{Wp - LoWp - PeX = 0
Conditions 4a - 4c can be rewritten to state the standard economic result
that the ratios of marginal utility to price equate for all arguments in

the utility function.

The solution of the first order conditions yields the following demand
equations for leisure:
(58) Ly = L1(Wy, Wy, Px, F)

(56) L2 = Lo(Wp, Wp, Px, F)

and since leisure is equal to the difference between total time (T{)
and hours of work (H() we have:

P

{ca) Ly =T1 - Hl
(6D) L2 = To - H2

then by definition

(7a) Ay = H (W(5), Vo, By, F(g) = Hy(Wp, W, Py, Tpy Ty V)
(7b)  Hy = Ho(W(3), Wa, Py, T(3)) = Ho(Wy, Wo, By, Ty, Top O

“he second part of eguation 7 is derived by implicity substituting

Wi Ty + Wa Tn + Y for full income .



We hope to be able to deduce the effect of disability on labor supply
of the two family members through the direct effect of Wy and the indirect

effect on F through Wy, Ty and Y.

Insight into this problem can be gained by considering the choice set
(options) facing the disabled worker illustrated in Figure 1. The initial
choice set (plane 1) represents the full income constraint-mapped on the
space of husbands time, wife's time and market goods. Imposition of a
utility map will yield a point revealing the optimal choice of leisure
(and thus labor and labor income) in the predisability state. With the
onset of disability the full income constraint is shifted downward to
plane 2 due to the decrease in both wages and potential market time of
the disabled worker. While this will necessarily imply a low equilibrium
point on the utility hyperplane the directions and magnitudes of changes
in leisure and market goods cannot be determined without a priori

restrictions on the utility function. Only through placement of an

arbitrary utility map will be equilibrium values be unambiguously defined. ]

In general, there is no reason to constrain oneself to a solution by the

imposition of a specific utility function.

Our zoal Deing to investigate the effect of a change in disability on

3t and 2H2
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hours of the first and second members (i.e. )}, we employ
a comparative statics methodology. Substituting the appropriate functional

relationships (equations 3a, b and 6a, b) and differentiating with respect

to 3 vield the following partial derivatives.
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3) 3H1 = 3(Ty-L1) =371 - /3L1 aWy + 5Ly 3F
36 38 38 \ oWl 3¢ 3F 36
aHp = 3‘62‘@ = - /3Lp Wy *+ L2 i

) 5% 3 W 36 3F 39

Where %g can be broken into its component parts consisting of a wage

effect, a time effect and an unearned (asset and transfer) income effect.
Thus:

10) 8F = 5F Wy +3F 3Ty + 3F oY = T]aw1 + w13T] + 3Y/36

138 3Ty 38 D 36 36

Q>

0f the three terms in equation (10), only 3y/33 1s indeterminate. Whereas
the first two terms are unequivocally negative (both wages and time are
reduced by disability), it is impossible to sign, a priori, the effect of

disability on unearned income. We believe two factors may be exhibited

in this term.

First the initial omset of disability may require complete, but perhaps

temporary, withdrawl from the labor force or large expenditures on health

care which will erode accummulated wealth and reduce unearned income.
However, there is another factor which will tend to offset the effect.
The onset of disability may make the person eligible for public transfers

which would increase non-wage earnings.

Expressions (8) and (9) are similarly of ambiguous signs, and not solely

due to the ambiquity inherent in the term 3F/38. In (8) the term 5L,/3W,



depends on the relative importance of income and substitution effects.

This can be seen from the familiar Slutsky decomposition (derived in

Appendix 4):

a1 2f 3Ly v H 8D
awl Bwl/ u=u 3Y

While the income compensated (substitution) effect is always negative, the

income effect may be either positive or negative. Under the usual assump-

tion of normality of leisure as a good, the gross effect of wages on leisure

is indeterminate, depending on relative magnitude of the income and
substitution effects. In (9) the term depends on the cross effects of

the spouse's wage on leisure. From the Slutsky decomposition we

obtain

3L, =[3L, + H 3L,

u=y Y
Bwl 3

The sign of this term is dependent on the complimentarity of leisure

of the two individuals.

It becomes clear that the effect of disability om H,y and Hy can not be
determined a priori. Given the indeterminate state of the theoretical
solution, we must attempt to answer this gquestion empirically. The

empirical specification and estimation techniques are presented in the

section which follows.

The Data
The data emploved in this paper come from the 1976 Survey of Income and
Tducation. That survev contains 151,170 respondent households

representing the population of the United States. In zererating our



data sample we selected only single familyrhouseholds where the
respondent was married with spdﬁse present, the wife was nondisabled, and
neither husband nor wife were self-employed or farm workers. This generated
a sample of 54,594 families from which the 1,338 households whose head listed
racial background other than black or white were eliminated. The resulting

sample included 50,235 white households (94.3%) and 3,021 black households.

Unfortunately, where data were missing values were allocated. Since allocated
values of our dependent variables were not flagged, we were not able to

delete cases where missing values had been allocated. The allocation
procedure, which is not random, may induce a bias problem in the estimating
procedure. In addition we have uncovered several inconsistencies in the

data documentation and in the allocation techniques. We have attempted to

resolve these problems, although some inconsistencies may remain. 5/

The Empirical Model

The theoretic model yielded the following two hours of work equations:

(7a) Hp = Hy(¥Wp,9,,7,Pp)

(7)) Hp = Hz(wl,wz,F,Px)
Since the data is of a cross-sectional nature the prices of goods are fixed
and can be eliminated. Full income is a function of wages, (of both workers)

time available for work, and other unearned income. f] Since time available

5/ The Bureau of the Census has been made aware of these problems and
is, hopefully, attempting to work them out.

é/ The use of unearned income as an exogeneous variable or parameter
to this model may present theoretical problems. One source of unearned
income is disability transfer programs where the amount of the benefit is
" determined by the loss of income (through reduction in wages and/or hours)
or the severity of the disabling condition., TFor the purpose of this paper
disability benefits will be taken as an exogeneous variable. The treatment®
of this variable as endogenous to the system will be left to future
research,
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is a function of disability we can establish the equivalence of (7a,b) to

(13a,b);
(13a)  Hy = 8 (W,W,,8,7)

In addition to these theoretically generated parameters we have chosen to
include additional variables which measure either tastes or constraints to the
decision making process. Among these variables are education and labor

force experience of each individual, number of children, and the receipt of

social security disability insurance.

Education and potential labor force experience are included as determinants
of labor force participation rates and to control for tastes. Labor
force experience will also control for the life cycle effects of aging on

participation.

The number of children and the presence of children under 6 are included

in the wife's equation to measure the wife's home productivity. A child =
under 6 years of age represents a strong time constraint for women, tending
to limit the hours of work. (The number of children is included in the
wife's equation to measure the amount of home production which is necessary.
Tour children, for instance, will require considerably more meal prepara-
tion, cleaning, laundering, etc. than a single child). The number of
children is also entered in the husband's labor supply equation in order

to assess the relative home productivity vs. the increased costs to the

household of children.
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The receipt of social security is entered in the husband's labor supply
equation to account for the substantial gainful activity constraint -
imposed by the social security legislation. The program limits the
earnings of persons who receive disability benefits to $280 per month.

The social security legislation provides dependents benefits for wives

who are aged or have dependent children and do not work.' In order to
assess her incentives to withdraw from the labor force the social security
variable was entered in her equation. The social security legislation
also provides benefits for dependent children, although the family maximum
is reached with two dependents whether it be a wife and child or two
children. Thus the wife can work and not reduce the social security
benefits as long as there are two or more children. We have included an
interaction term for families with two or more children who receive social
security payments. This variable will pick up any change in thevwife's

labor force behavior due to this kink in her budget constraint.

Thus our estimated model is defined as:
(1.46.) Hl = 10 + GIHZ + O‘:Zwl"" C‘BWZ + 5145 -+ G,SY - aaKI‘DS + 373}‘131 + ,1881 + 1988
(14b)

Bo = 30 % 51y + 35W1 + 830y + 3,3 + 35 + 3,KIDLT6 + 3,KIDS + 3gexp, +

3952 + 3 10 SS + 311 SSxKID

where "y = wage of first individual
W2 = wage of second individual
Hl = hours of first individual
HZ = hours of second individual
3 = measure of disabilitv of the first individuali
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_ KIDLT6 = presence of child less than 6
KIDS = number of children under 18
Y = amount of unearned income (total amount)

exp; = experience of lst indiv. computed as
(agey - 81 - 6)

expoy = experience of second individual (ages - Sy - €

S1 = gschooling of first individual

Sy = schooling of second individual

Ss = receipt of social security disability
insurance

SSxKID = interaction of SS and the presence

of more than 1 child
Estimation
The hours of work equations are simultaneously determined and therefore
must be estimated as a system of two equations. However due to the
relatively large proportion of disabled individuals and married women
who work zero hours, the dependent variable will have a distribution

truncated at zerc hours. The table below presents the number of persons

in the sample by the decision to work or not work.

Rage Sex 9 hours 20 hours Total
White Male 3,508 46,727 50,235
Female 20,196 30,039 50,235

Black Male 381 2,640 3,021
Female 887 2,134 3,021

TOTAL 24,972 81,540 106,512
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Because of the bunching of hours worked at zero for husbands-and wives,
and consequently the non-ideal -eonditions of the random disturbané;s
standard simultaneous equation techniques would not be appropriate., In
a paper which dealt with a simultaneous equation analog to the single
equation TOBIT model, Amemiya 7/ proposed three estimation techniques

to be employed in such a situation. The simplest procedufe computa-
tionally, using only observations where both dependent variables

were positive, was designed to yield consistent but non-efficient results.
Unfortunately, this multi-stage least squares procedure yielded negative
variance estimates and was not deemed operational with our data. The
other two procedures were maximum likelihood estimators applied to the
reduced form and structural systems respectively. While both procedures
yield consistent estimates, estimation of the structure is preferable
because of the gain in efficiency. Its drawback is a more complicated

likelihood function.

The model was estimated by the simultaneous maximum likelihood procedure

for the structural equations. The model is:

Vop = Yalyr + 2 1 Yap + Yge if BHES > G,
= 0 elsey
= - , 1 {

Tye = wlue + 25 S TV, if mS >0
= 0 else

7/ Amemiva, Takeshi, ™ultivariate Regression and Simultaneous Equation
Models Waen the Dependent Variables are Truncated Normal,' Econometrica,
Tol. 42, No. 6, November 1974, pp 999-1012,
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where H and W denote the husband’'s and wife's equations respectively;
vy and Yy are scalers, 3y and 8y are Ky and Fy dimensional para-
meters and et and Xw are TxHiiH and Twa vectors subscripted for each couple -

t=1,...,T. Here, YHt and th denote hours worked of the husband and

wife,

Dividing the data into four groups:

Sl = {t/ YHt>09 YWt> 0}

Sy; = {t/ Y, >0, Yy, = 0}
Sq = {t/ Ve = 0, Yo > 0}
Sy = {t/ YHt = 0, YWt =0

Then the resulting likelihood function can be written as the product

of the likelihood functioms for each group.

L= I}(l-YHYW>f(YHt - YHYZt -8 HXHtYWt - YWYHt - B WXt)

“Yrlge = 8 X

2 =0

-8 X 17..)dT
t T HHE? W)de

-Ya¥we - 3 g%g:
’ £ -
L £, Ty = 8 O

wi

-8 pX -8 Xk
cmg TEEE T oz

-0 - ) "

U,) dUpdly,

where £ is the bivariate N(O, le, sz, Wy,) demsity. Maximization
of this function will yield well behaved parameter estimates. Because of
the clumping of hours worked at zero, and because of the inherent simul-
teneity of the model the coefficients cannot be interpreted as linear offacts
on hours (38/,x). Ianstead, suffice it to say'that a positive coefficient
on a regresscer implies that hours is a positive monotonic, althcuzh not

, function of that wvariable.
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The Sample

The model was estimated on a subsample of 2,835 white families due to the
computational difficulties associated with the simultaneous Tobit proéram.
Social security disability recipients were excluded from this sample because
of the apparentAcoding error that many of them worked full-time. Thus the
social security variables were deleted from equation 1l4a and b. This ex-
clusion could bias the results since many seriously disabled-workers are

on disability. 8/

The Survey of Income and Education contained 10 health conditions which were
aggregated into one dummy variable representing the presence of a disabling
condition. It is important to note that this measure really represents the
presence of a health impairment which we have assumed to be a disabling
condition. The aggregation was necessary because the Tobit procedure was

limited in the number of independent variables which could be employed.

It should be noted that since wage rates are not observed for nonworkers

it was necessary to impute values for the wage rate of these individuals.

For this purpose we comnstructed a wage instrument based on the human

capital model with health impairments added. We estimated the relationship
in natural log form using data for the entire sample under the assumption
that the offered wage does not vary among individuals with like human capital

characteristics. The results for the wage instruments are presented in

§/ We were able to estimate the complete model (equations l4a and 1l4b)
with all 54,594 observations using a two stage least squares procedure.
Although the estimating procedure yields biased, inconsistent, and inefficient
parameter estimates, we gzain from a correctly specified model (in terms of
the variables included) and a larger sample size. These results are presented
in Appendix C. We note that the proportion of SSDI recipients who worked
full time was much smaller in the 34,594 observation sample than in our
2,835 subsample and thus creates less of a problem in estimating the entire
model.
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Appendix B and are used to predict values of the wage in the sample. Theo-
retically, this could lead to sample selectivity bias and consequently

biased and inconsistent instruments. 9/

It is possible to include a 'bias correction factor' in the estimation

of the wage offer equation, in which case the resulting estimates of this
equation (and consequently our instruments) are well behaved. In the paper
cited earlier, Heckman shows that heteroskedasticity in the censored model
is symptomatic of the need for the correction factor. Thus rejection of

the null hypothesis of heteroskedasticity of the disturbances in the wage
offer equation without the bias correction factor implies that these results
are consistent for both workers and nonworkers. A plot of residuals showed

this to be the case and, consequently, our instruments are consistent.

The means and standard deviations of the variables entered into the Tobit
estimation procedure are given in Table 1. The characteristics of an

average sample family seem to approximate the overall population.

9/ Heckman, James, ''Sample Selection B3ias as a Specification Error”
National 3ureau of Zconomic Research (NBER) Working Paper No. 172,
Stanford, California, March 1977.



Hours Husband
Hours Wife
Education Husband
Education Wife
Experience Husband
Experience Wife

( Iln) Wage Husband
{In) Wage Wife
#XIDS < 18

XIDS < 6

Health

Other Income

TABLE l.~--Means and Standard Deviations of-bata

Mean
42.4
19.3
12.6
12.3
23.4-

21.0

.081

2,088

17

Standard Deviation

13.1

18.7

1.43
.456
273

3.808
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Results of Maximum Likelihood with Usual Weekly Hours

The results of the nonlinear Tobit procedure are presented in Table 2.
The estimation yielded some parameters that were logical consequences of

the model and a few that were counter intuitive.

The health variable reduced the disabled husband's work by a significant
number of hours. The reduction in the hours of work can be attributed to
a change in the relative productivity of home vs. market time and/or a

reduction in the overall time endowment (i.e., an increased health main-

tenance time).

Presence of a health impairment in the husband did not significantly

increase hours of work of the wife. This result could be caused by different

health conditions requiring different combinations of hospital and

home nursing care. Thus some women would reduce hours of work to offer
home care and others increase it to make up lost earnings or perhaps to

assist in the payment of medical expenses.

Spouse's hours had a significant positive effect on the hours of the
mata, regardless of sex. This may imply that spouses like to consume
cheir leisure jointly cr that both family members tend to work more

when the family prefers market goods.

Both spouses exhibited streng and significant negative responses to change

in their own wages and the husband's response seemed to be the larger of

[o1)

the two. Holding cther variables constant, this can be interpreted as a
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TABLE 2.--Maximum Likelihood Results for Labor Supply of
White Families

Husband Wife
Health -7.4035 .46331
(5.82) (.23)
Hours Husband - .13305
(3.83)
Hours Wife .63345 -
(3.36)
Wage Husband ' -.42884 -.04832
(35.45) (4.09)
Wage Wife .23201 -.28859
(19.65) (25.12)
#KIDS < 18 -1.5534 ~4,0700
(6.24) (10.16)
KIDS < 6 - -9.983
(8.83)
Other Income -.000086 -.00004
(1.59) {.53)
Education Husband .22317 -—
(2.40)
Education Wife - .20311
(1.33)
Experience Husband -.03617 -
(1.13)
Experience Wife - -.40827
(8.08) -’
Constant 56.971 22.954
(30.45) (7.43)

Note: t ratios are presented in parenthesis
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combination of income and substitution effects on hours worked. 1In this
case the income effect outweighs _the substitution effect producing ; back=~
ward bending supply curve of labor for each spouse. Past research has
produced additional empirical evidence that it is the income effect which
predominates. 10/ We note, however, that this result is in contrast with
our initial research employing Two Stage Least Squares on tﬁe entire

sample. 11/

——

Looking at the effects of a change in the natural logarithm of the wage on the
hours of the spouse, it was found that the wife responds negatively to an
increased spouse wage while the husband offers more hours when the wife's wage
increases. These coefficients cannot be interpreted as cross-substitution
effects, but instead as a combination of income and cross-substitution
effects. 1t is not obvious that this lack of symmetry is contrary to the
implications of the model. However, this lack of symmetry does seem unusual.
This result may have been caused by the construction of the natural logarithm
of the wage instrument. The instrument was created using variables required by
the human capital model, and as a result, included many of the same

regressors used in the estimated structural equations. Furthermore,

there was relatively little variance in the instrument, leading to

possible collinearity problems. These problems may have been caused by

10/ See, for example:
Finegan, T. Aldrich, "Hours of Work in the United States: A Cross-Sectional
Analysis,'" Journal of Political Economy, October 1962, pp 452-470,

11/ The Two Stage Least Squares results are presented in Appendix C.
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an instability of the coefficients on the natural logarithm'of“the wage

instruments given slight variations in the model. For these reasons one T

might be skeptical about these estimates.

The presence of children under 6 and the total number of children exert
the traditional downward pull on the wife's hours of work. . This implies
the presence of children increases the home productivity of the wife and
causes a switch from market to home production to restore the equilibrium.
Although the magnitude is smaller for the husband than for the wife there
is a significantly negative coefficient on the number of children which
implies the father's home productivity increases also. It could represent
the husband declining extra overtime or moonlighting so he can spend time
with the family. Because this result is inconsistent with the increased
costs associated with children we question the true underlying cause of

this relationship.

Holding other variables constant, the other income variable may be in-
terpreted as a pure income effect. For both spouses this variable had
a small negative magnitude but was insignificant. Thus small increases
in nonlabor income would probably not affect the hours of work decision

of either perscn.

Husband's education had a significant positive effect on his hours worked.

While the economic model does not specify a sign, this is the result
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found in past research on hours of work. Finegan 12/ notes that hqiding

gross earnings and other factors constant, those with higher educational
attainments have lower net hourly wages and hence choose longer work
weeks. In addition we believe those with greater years of schooling will
have jobs with more desirable working conditions and will ;hus be less
resistant to working longer hours. The effect of education on the hours
worked of the wife were also positive but insignificantly different

from zero.

Experience is a proxy for both aging and potential labor market attachment.
The insignificant male experience variable indicates much of the reduction

in hours associated with aging can be explained by the other variables such

as disability and wage level.

The strong negative effect of experience on the wife implies the aging

effect is not captured as much by other variables. The negative impact of

aging may be caused by the wife's market productivity declining faster than.

her productivity in the home.

The Total Disability Effect

Our analysis has shown that the direct impact of health is.significant
in reducing the hours of work of the husband, but insignificant in increas-
ing the hours of the wife. The true relationship, however, is more complex

than that represented by the coefficient on our impairment variable. The

12’ Finegan, T. Aldrich, "Hours of Work in the United States: A&
Cross-Sectional Analysis,' Journal of Political Economy, October 1962,
pp 452-470,
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multiple effects of disability on the hours of work of the Husﬁand a;d

wife are diagramed in Figure II. Of the seven effects we have shown

only one to be insignificant while the others are significant.

Effects 1 and 2 in figure two cannot be separated in our analysis. The

effect of the husbands health on his time endowment and thékdirect effect
on his hours of work are represented by the coefficient on the impairment
parameter in the husbandb equation, and the net effect is a reduction of

hours of work.

The third effect (#3) is represented by the coefficient on the health
variable in the wife's equation. This is the only insignificant relation-
ship. Effect #4 is composed of 2 changes. First the husband's health
reduces his wage rate while the reduction in the wage rate increases the
wife's hours. Effect #5 is the husband's own wage effect, which tends to

increase his labor supply.

Finally there exist the simultaneous changes in hours of one family member

produced by a change in hours of the other family member (represented
by effects 6 and 7). In each case an increase in hours of work of one

will increase the hours of work of the other, indicating the preference

to consume leisure together.

The total effect is indeterminate by sign alone, and becomes a question of

the relative magnitudes of the several effects. Unfortunately, due to the
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FIGURE II

Effects of Disability on Hours of Work
in a Family Labor Supply Context
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nonlinear Tobit parameter estimates, it is impossible to make point
estimates of the total effect. (Estimates of the total disability

effect are given in Appendix C for the two stage results).

Conclusion

The policy implicatioms of the paper are limited at best. ThHe problems
associated with the sample required the deletion of all Disability Insurance
beneficiaries and the combination of the health variables into omne dummy
variable. This drastically reduced the scope of the paper. Also, total
disability effects cannot be calculated because the parameter estimates

are not linear.

We are left with the conclusion that husbands with disabling conditions
work less and their wives work about the same when the other variables

in the model are held comnstant. Future research incorporating a sample
of Disability Insurance beneficiaries would be useful to illustrate the
direct effects of the program on the hours of work of each family member.
Methodological research on the Tobit procedure is needed to make it
possible to calculate the total disability effect and answer the questions

posed in this paper.
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APPENDIX A

The Slutsky equation can be derived from the total differential of the

first order conditions.

The first order conditions (equation 4) are differentiated with respect

to all the variables and the resulting equations are given below:

(la) U1 dLl + U12 dLy + Uy3 dX=Widx = jdwp

(1b) U21 dLl + Ugo sz + U23 dX - Wzdk Ade

Adp
(1d) -Wpdly - WodL, - p dX + 0 = -dF+LjdWi+L,dWy + X dp
or in matrix notation (the matrix of second derivatives is the Hessian

matrix in the second order conditions)

Uy Uz Upy -Wp | | dLp | [ AdWy

t i "

a P
Uy Uy Ugy <P | - dx ; } Adp ;
-Wl -Wz -D 0 ( “ d)\ / '-,‘\ -dF + lewl + L2dW2 + Xdp ',"

Cramer's Rule is then used to solve for dL;. The notation D is used for
the determinant of the matrix and Dij is used for the determinant of the
ij cofactor.

(2) dLqy = ;;wl D11/D +;dWy Do1/D + qu D31/D

+ (-dF + LydW; + LpdWy + Xdp) Dy41/D



This equation can be simplified by setting dTl = dT, = dw1 = dWy =-dp = 0
and observing 4dF = dY so
(3) dL= -dY D41/D so dLj/d¥/ = -Dg41/D

which represents an income effect.

Next setting dW, = dP = 0 in equation 2 gives:
(4) dLl = dwl)\ Dll/D - dLl/dY/ ( -dF + lewl)
dividing thru by dW; and using partial derivatives

(5)  3Ly/3Wy = ADyy/D + (3F/3W1 - Ly) 3L;/3 ¥

Noting that ADj;/D = 3L1/3W;, the compensated derivative and 3F/3W; - Lj =
Ty - Ly = H; gives the final form of the Slutsky equation.

(6)  3Ly/3W; = ( 3Ly/3W; g + H; (3L1/3Y))
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APPENDIX C

An alternate approach to the non-linear Tobit estimation is Two Staée
Least Squares. The parameter estimates from our intital research using
this technique are presented in Table 4. Although the results are biased,
inconsistent and inefficient (the disturbance term does notAhave a zero
mean), the two stage procedure can estimate a more detailed model and use
the entire sample. Thus we have a trade-off between estimation bias in

the two stage results and possible omitted variable bias in the maximum
likelihood results. Unfortunately, it is impossible to quantify the bias
so any results must be interpreted with caution. Since the maximum likeli-
hood results are not necessarily biased, we choose to present them in

the paper.

The two stage estimates also yield comparative static results for the

reaction of a worker who becomes disabled. The following system of equations

derived from l&(a,B) define the total change in hours caused by disability.

1) AH] - a1 AHg = ap AW + a4y + g S8

2) -318H; + 4Hy

82 AWI -+ 34 + 310 SS

Where the %;'s and Sj's are the estimated coefficients given in Table 4.
The change in the husbands wage from disability was defined as the co-
efficient value from the instrumental regression in appendix B and the

SS variable was set to 1 when the change in hours was calculated for a
Disability Insurance beneficiary. One can solve these equations to vield

the estimates for the total disability effect of a single impairment.
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It is extremely difficult to calculate a variance for the estimates and thus
hypothesis testing is impossible, but the §oint estimates do give interest-
ing results. Table 5 presents the change in usual weekly hours worked
after onset of disability for white families. The effects for both

families on disability insurance and those not receiving payments are

given.

The disabled men reduce their hours of work between 2~-6 hours if they are
not participating in the disability program and about 30 hours if they
are disability recipients. Unfortunately we cannot tell if the DI

effect is due to the substantial gainful activity (SGA) limitation or

the more severe disability of the DI beneficiary. The wife's hours are
increased minimally for most disability types. TFor husbands on DI we find the
wife's hours are reduced relative to wives whose husbands are not on DI.
The nervous-emotional disability causes the largest reduction in work
effort for both the husband and wife. On the other hand, the wife in-
creases her hours of work to partially make up for the drop in the
husbands hours for the respiratory, spinal, heart and crippled type of
disability. Finally, in all the other disabilities the wife's hours

change slightly as the husband reduces his hours.

It is difficult to tell if the DI husband's drop in hours is caused by

the SGA limitation or if DI keneficiaries are too disabled to work.
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But we can observe a noticeable drop in the total disability effect on
the wife's hours as the husband moves from-&isabled to DI béneficiaf&.
A further reduction-in hours tak;; place if the wife has children so the

family is eligible for additional benefits. Thus the DI program sSeems

to discourage the wife from working.

The lack of variances on the point estimates in table 5 make it impossible
to test the hypothesis that the DI program discourages the wife from
working. A cross-tabulation procedure allowed us to test the hypothesis,
but we were unable to control for as many variables as with the Two Stage
regression procedure. Table 6 shows the cross tabulation on the entire
sample for hours of work of the wife. The significance of the differences
in hours worked can bé tested by a weighted least squares dummy variable
regression. The data is initially broken down into cells for all

possible combinations of variables. Then the mean hours of each cell

is calculated, weighted by the variance of the cell and used as the
dependent variable. Dummy variables are used as the independent variables.
The parameter estimates are presented in Table 7 and all the variables .
are significant. Thus we have statistical support for the findings of
Table 5 in which wives of disabled social security recipients work
significantly less than wives of disabled non-recipient men. The magni-
tude of +1.9 hours is in the range of point estimates for the wives of
disabled workers and the estimate of -2.7 is in the range of the change

in wife's hours when children are present in DI beneficiary families.,



(LU T LI 3}
asa 1w 7)
(12 11m 7)

IPART 01" 07 YUPOTIIh Gy,
12A3L 607 01 MMentginbra,,
12AD1 (n° 01 rDE Tuhsg,

8€9°Gt 9ev oL 601°€ELE 086 °9LY cletzt 66€ 6T 96 0SE AL eor
L£880° 9zer 1 to6et” €zovty” 0L690° 699z1° (A48 toze”
000€ 700¢ v120s 9120s 000t z00t vizos A7os
TZILS"6LSS - 62L89°911L - S6T10Z°128S - | €1L2T°299 - 6ZLELTTY ~ | 960V6°60T - /099% “¥7 - L9291 1y -
v (162°2) «{(SPE-OT) (zzs 1) »(L20°5)
6869€ "985 - - 6PTSTHEL - - 6EVLLT ~ - L99Er° L -~
v(L68°C) w(PPZ7ET) «(68Z°p) etz gt)
- LOEL9°88 - - LS69L°6E - - wesL 't - - AL -
(9ve ") v (1V6°V) vep(SEB"U) v(¥28°6) (0£6°) »{(080°C) s{L10°€) s (VF9°9)
8999 60 - . S9LLpTOTY - LTYEI°SS 65011°61Z ~ BGEZL T - LSBPL°S - 61Z¥6°1 SLBL9° L -
{zez”) -(s9¢e 1) (0€9°) w(551°9) (00z") se{2€0°2) (s1e°) «(rL0°9)
6L1€0°0V - IrT64 €92 6LL09°¢F 07€66°15Z - 1800L° - pLI6l L 1£€26° SPIES Y -
(89z°) «(100°€) (X408} (868") (560°) »(982°¢) ver (099 1) ve LIV T
90ELL 8L - 1PSET LER — 80%00° 1Y LBYPB BE - ag99s” 1o108°91 ~ LusL 1 alsen 1 -
(s¥0°) (tee°) (zz1*) (s0z°1) toot°) (L£6°) [£42 8] (8sz°1)
8E6ST "6 SLEOT 0L - SPOP6°9 - 79698°65 - reLzy” - ZLesnte - wisrs €6zt -
(€9v ") (t6g°) = (BY0°2) e(ZI2°€) (965°) st} »{989°2) we (16T°T)
1860€ *16 - (4411 2R 1A Lerigtis stzoe tit - LISOP T - [A:142 0 18LLZ°C vLELETT -
teee ") i »1969°¢) «(E19°7) v{£16°5) (ozo° 1) (€ese) v {0¥S°€) «(16V°5)
£8580°611 ~ SLES9°68E - 098Y1°V8 78LL6°9YT - o6t e - weer e - 1 2T44 An 4 99LIv°T -
(es) [ #tz96°7) vlEEL°2) +(960°6) (r18°) 22 (952°27) v (0ZE°Y) »(515°%)
PISLY 9L - 8ELLS LLT ~ viven viL 1ZLTL°961 ~ ’rLOT T - 99¢L8°C - weis'e aeLLe -
[{1:1 08 4} (zeo") v (18E°2) v (596°8) (9Ls°) (19t1°) *(956°2) w(E00°6)
[444 498 144 BLETCY orZer S0t LB666°0LZ - wiee"t 9BILY  ~ tzonL T ISTIL ¢ -
(6£e"1) see(lV8°1) «(582°¢) «(L12°S) »v (0BE°7) »» (086" 1) e(zZBUT) (L7670
w8s0°LYZ - €06L9°¢ELE 0TS "0v1 10L01°6LT - €otee e -~ B665E "L 9ve6L "t AILS0°E -
(0ot1°) (sev°) (sv$°) w0 (597°2) (969°} (0o0°} (vze*) ve(BEZ°2)
086LY ¥ 10901°86 - ZLT66°5¢E 80Z91°621 ~ 91901t Z6£80° - GTGST 1 hILOL°C -
v(€88°2) | »(€99°61) v(919°€) +{080°61)
$9691°8 ~ - f9P76° 1T - - SL60T" ~ - 891sk" - -
, (zLe) v(098°S) (v v) ¥ {$50°9)
- S1Z50°1 - - ve018°e - e Lii4 0] B == 69960° ~
»(96L°9) (zze ") »(€B1°5E) ET1 %44 284 +(L09°9) (s8z°) «l180°15) {98777}
0SLLY 6L - 1L285°9 6SVE6 VEL ~ [24:74: €9P8s "1 ~ ts901° Pa6es T ~ £99¢2°
»(99L°S) v(£T6°LY) »(765°¥) e (609790}
008SL " T¥Z -~ - 9061876/ - - 8SBE6°E - - L6TC6°6 - -
tzzt-) (e0s”) ’ (s¥z°) (1z9°1)
LeELg9 st - - TeeL e ~ - 76250°1 - -~ eteet-e - e
{soz ") w(19L7L) s (60L°C) «(602°5¥) (zos*°) »(ISZ°6) »(568°P) v (652°25)
9Lt €9 - £1£70°6t8 - 96968°L0% P691H°0STT - SLIITE - 6592€°01 - [X4v x4 4 90L17 97 -
v ($96°1) »(£€0°9) v (005°27) v(OL5°LT) ere (PRLT) (028" 2) (avy ) (coLt)
09Z10° - 060€0° - 76200 - 76510° - €z000° -~ 92000° - 10000° €too0° -
w{260°7) (000°) v (S6T°ET) s(BEZ T1) eltzz e) (159°) e(VE°L) v (707°9)
ZIL98°KLET [4:14 248 1 SP0L8°9E1L 8ZL9T 6L AL 10 24 PeSPI°L - 9IBLYI ST 8L98L°T
(zes-) »(#50°5) v(1Z0°81) »(912°92) (9£9°) «(656°0) »{0SE°61) s128°61)
aLsSYL"8S L19L0°€0%1 ZLTEI" LT - 19087016 PSeERY -~ €L528°67 LTHOE VYT - RiA-TA M
tezer”) w(¥98°€) (895°) {(rRY ")
- ToLY6°E - 0s062°¢ - - S0L60° - 164007 -
{69£°) w(6LT°P) {co8") «{695°5)
£E6vL9 Y - - Lo8LE 0T - LTA) £ A - 99945 --
emdy ajey spemay ey 3| eway ajey ey ETL]
Xor1g agiyp Y BE R
§/61 NI paNAOn eANOH Xoon aad Neteyt .\.: Aaney g
ayim pue puedqengy Jo X{ddng &,31600] a8y 37] 63 (NBaN ®aienbg 19057 AhPI1§ OMT--" PERLIT

12

(poysnulpe) e
An
P ASIO)Y

DPIA [oOYOT

pueqsnt peoynyg
1D (K3}
TPUOIIOUN-SNoOATON 7
avai

aatysabrg pin
Aroapardsay ¢ia
Jean 110

trurds gra

SIITINTY Gt
pardduIn an

wmbis  aq
Ao - tdxg YRR a0
ATryg- Ay ARfIcR aoaen
/T~ SaIN

QLTS

my x "q9°5
csTg
AMOMEE I[N
agmm abry
preasng abey

Az sanon

puUPqnni SInog

aqesaep




TABLE 5.--Change in Hours Worked for Newly Disabled

Not on DI DI *
Sight Husband -4.75 -31.1
Wife .99 .082
Crippled Husband -4.54 ) -31.0
Wife 2.75 1.85
Arthritis Husband ~5.5 -32.0
Wife .42 -.48
Spinal Husband -3.14 -29.6
Wife 1.72 .81
Heart Husband -4.14 -30.6
Wife 1.79 .93
Respiratory Husband -2.58 -29.0
Wife 1.96 1.15
Digestive Husband -3.41 ' -29.8
Wife .62 -.27
Hearing Husband -3.09 -29.5
Wife .246 ~-.642
Nervous-Emotional Husband -6.35 -32.8
Wife -.847 -1.73
Other Husband -4,23 -30.7
Wife 1.13 .241

*Wife assumed not to have children; if wife has children and thus eliéible

for additional benefits, we find her hours of work decline by an additional
2.2 in each case.
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TABLE 6.--Mean hours of married women by race and husband's health status

Disabled Disabled

Not (does not (receives
disabled receive SSDI)
SSDI)
Totaleeeeeeencenaoe 20.7 22.86 19.4
(60,225) (5,832) - (942)
Race

Whiteeoeeeeo. cesesscccsene 20.3 22.4 19.2
(57,368) (5,508) (869)

BlacK..eeeoeeneosncasoans 26.4 24.5 21.8
(2,857) (324) {73)

NOTE

..

This table presents the weighted means. The number of actual

unweighted observations is presented in parenthesis.

TABLE 7.--Coefficients of weighted least squares estimation for spouse's

hours of work

Variable Coefficient t-statistic
Constant..ieeseececsscacs 18.185 18.62%**
Disabled Husband......... 1.938 2.14*
Social security recipient -4.650 -2.18*
Race (1 if black)........ 7.021 7.63%%%
Child under 6 years...... -8.458 ~19,.11%%*
High scheol education.... 3.986 3.90%*%*
College educatioNe.eeceees 6.305 6.23%%*

*Significant beyond .05 level for two~tail test with 26 degrees cf

freedomn.

**Significant beyond .01 level for two-tail

freedom.

***Significant beyond .00l level for two-tail

freedom.

test with 26 degrees of

test with 26 degrees of
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