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PREFACE

This report is one of four written under Grant No. 90088-D-72-01
from the Office of Economic Opportunity. At its initiation the objec~
tive of the project was to develop and explore a general economic
framework to assess the potential effects of various proposed welfare
reform measures. When the grant began (July 1972) work was divided
into three phases: (1) formulation of a conceptual framework, (2)
specification of necessary econometric methodology, and (3) analysis
and evaluation of data sources and future data needs. This report
grew out of work done during the early phases of the project from
July to October 1972. The intent at that time was to direct the gen-
eral framework presented here toward analysis of several specific
welfare reform plans; that is, this report was to serve as an intro-
duction to the conceptual framework on which later work would be based.
As the possibility for welfare reform became more remote toward the
end of 1972, it was determined to alter the plan for the remaining
research from one that emphasized conceptual questions to one that
explored differences among existing empirical estimates of the amount
of time people supply to market work, a key factor in Congressional
debate on welfare reform. Even without the planned analyses of spe-
cific welfare programs, this report should still serve as a useful
primer for those interested in applying the household production model
to areas of family behavior that are likely to be affected by welfare
reform, such as fertility, labor supply, or migration. It may also
be a useful prelude to the reports written in part under this grant
by James P. Smith (see below).

The other three reports are:

DaVanzo, J., D. N. De Tray, and D. Greenberg, Estimating Labor
Supply Responses: A Sensitivity Analysis, R-1372-0EO, The
Rand Corporation, forthcoming.

Smith, J. P., Family Deeisionmaking over the Life Cyecle: Some
Implications for Egtimating Labor Supply, R-1121-EDA/OEO, The
Rand Corporation, forthcoming (a).
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Smith, J. P., Assets and Labor Supply over the Life Cycle, The
Rand Corporation, forthcoming (b).
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SUMMARY

An analysis of the potential effects of different types of welfare
reforms can proceed in one of two ways. One can explore the effects of
a given plan in detail, or one can cull from the set of feasible alter-
native plans the mgjor changes that these plans will bring about and
then analyze the effect of these changes in a general framework. The
decision to take one approach over the other rests in part on the ex-
tent to which alternative plans require the same basic information to
evaluate. At their most fundamental levels, the evaluations of all
alternative income maintenance schemes require accurate measures of
family responses to changes in two key variables--the market wage that
household members receive 1f they choose to work, and the total income
at the family's disposal. This report explor.s one economic framework
for assessing these responses.

In the household production model the family is viewed as a firm
engaged in the production of basic items of consumption usually called
"household commodities." Families are assumed to produce household
commodities by combining their own time with purchased goods and ser-
vices. They obtain these goods and services in exchange for the time
they allocate to market work and possibly in exchange for income from
other (nonwage) sources as well. Because of thaz close link between
the production and consumption of household commodities-~the processes
can, in fact, be considered one and the same--commodities are not
traded in the marketplace and thus have no explicit market price.
However, since each uses up a certain portion of the household's
scarce resources, each has an implicit shadow price that consists of
the marginal per unit commodity resource requirements valued at their
opportunity cost (market wage, price of market goods and services,
and so on).

The workings of this model are illustrated through the derivation
of an equation that relates changes in husband's time in the home to
changes in "factor prices'--hugsband's and wife's wages and the prices

of purchased market goods--and family full wealth.
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Tne discussion of the household production model and its applica-
tion and extension by others suggests several key areas that require

increased care and 4attention in future efforts to assess the potential

effects of welfare reform. These are:
1. lMost individuals affected by welfare reform do not live alone,

but in multiperson households. A major hypothesis underlying the house-

hold production model is that peopie's decisions on consumption and

work are based not only on their own characteristics but on those of

other familyv members.

2. Household decisions are interrelated at any one point in time

and over time. Under these conditions it is often difficult to sort
out the direction of causation and the magnitude of the effect of a
change in one variable on another. Unless economic models are cor-
rectly formulated to account for this joint determination of family
behavior, and suitable econometric techniques are used to ecc¢imate re-
sponses, analysis may yield seriously misleading policy implications.

3. Most measures of wealth or income used in empirical studies--

for example, observed assets--are endogenous to household decision-
making and therefore may vary systematically over the life cycle in
ways unrelated to household full wealth. If other family behavior,
say hours worked, also varies systematically over time either for the
same reasons that assets vary or for different reasons, we may be
falsely atrributing causation to an observed relationship between as-
sets and hours werked.

4, Exploring labor supply responses of married women poses es-
pecially serious problems, one of which involves estimating the Yop-
portunity cost' of market work. Ubserved differences between wives
in the amount of market work they supply will depend not only on the
different market wages that these women face, but on the different
values they place on their time in the home as well. Therefore, to
make accurate predictions of the response of wives to eXogenous changes
in their market wages (either actual or potential), one must first be
able to estimate their value of time in nonmarket activities.

5. A wife's responses to a change in her wage rate may also vary

with family composition. The presence of young children in the home
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may make changes in a wife's hours worked in the market highly inelas-
tic with respect to changes in her wage; when her children are older,
her change in market hours may be much more responsive.

At a more general level, the model outlined in this report high-
lights several areas that many researchers have neglected when studying
the effects of welfare reform. The most prominent is the lack of at-
tention paid to the long-run effect of these programs. Although the
distinction is seldom made explicitly, the assumptions underlying many
previous studies of welfare reform imply that their concern lies with
the short-fun effects of that legislation. Although the short-run
effects of welfare reform may be important, one should not use their
parameters to gauge long-run effects. Researchers and policymakers
alike must recognize the possibility that welfare reform may affect
family behavior in ways other than the amount of time people allocate
to market work. Fertility, marriage and marital stability, migration,
and investments in adult and child education may all be affected by

the tax and income effects of an income maintenance program.,
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I. INTRODUCTION

This report outlines and explores a broadly applicable and co-
hegive framework within which the potential effects of proposed wel=-
fare reforms can be studied. Justification for yet another model of
how programs such as the 1971 Family Assistance Plan (FAP) will affect
the fabric of American family life can be found in two major short-
cominge of almost all previous economic research in this area. The
first 1s the relatively narrow scope of most previous studies; many
have concentrated exclusively on the so~called labor-leisure decision,
with little regard for other important areas of household behavior
that may be altered by the introduction of an income maintenance pro-
gram (IMP).1 The second concerns the lack of agreement on the poten-
tial effect of an IMP even among those studie. that have been concerned
only with the labor-leisure choice (Cain and Watts, forthcoming;
DaVanzo, De Tray, and Greenberg, forthcoming).

With respect to the first of these shortcomings, evidence is be-
ginning to accumulate to support the contention that programs such as
FAP could alter much more than simply the amount of time that people
want to work. These programs change people's wages and income, which
in turn may affect such diverse spheres of family behavior as decisions
on family size, marriage, migration, education, and consumption pat-
terns. For example, an often-raised but seldom analyzed example of
this is the provision that a household must include a child under 18
to qualify for any form of welfare payment. 1Indeed, although one of
the major criticisms leveled at earlier welfare programs was that they
encouraged families to break up or lock as if they had broken up (be-
cause households with able-bodied males as heads were ineligible for
welfare), no attention has been paid to the pro-natalist, pro-family
blas of every proposed welfare reform that Congress has considered

over the past several years. Clearly, any general framework for the

ISee, for example, the studies contained in Cain and Watts
(forthcoming); for an exception, see Cain (1972).

1
H
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analysis of the major effects of welfare reform on both individual
families and society as u whole must be capable of dealing with such
diverse topics as labor supply and completed fertility. The concep-
tual framework presented in this report may not tcll policymakers
whether a pro-natalist welfare reform progra Ju° er than ignoring
the wants of children born to poor parents, but it should serve as a
basis for deriving the information needed to make such a decision.

One reason for the unacceptably wide range of labor-leisure re-
sponse estimates may be that previous labor supply studies explore
labor force behavior in isolation from/other family activities. Ac-
counting for the simultaneous nature of household decisionmaking and
especially for the complexity of nonmarket family behavior may help
to narrow the range of estimated labor supply response parameters,

The report sets out a general framework for welfare reform analy-
sis but stops short of undertaking the research agenda implicit in
the discussion., It 1is intended as a guide for others who might under-
take this task. Because of this perspective, the model presented here
is more detailed than usual to facilitate future additions to, and
alterations of, the underlying framework.

Section II briefly reviews the potential range of IMP programs;
in it an attempt 18 made to Justify the development of an economic
framework that 1s applicable to all forms of welfare reform. Section
III presents a general statement of the basic tenets of the modzl and
a detalled derivation of its use to explore conceptually family re-
sponses to changes in their environments. The basic model has little
that weds it exclusively to problems of welfare reform analysis; it
is, rather, a general approach to understanding and predicting family
behavior, Its relevance to issues of welfare reform stems from the
broad and pervasive potential effect of that legislation on family
1life both in and outside the market sector. Section IV contains a
less rigorous coverage of various extensions of the model. Section V
contains a summary of research recommendations. Appendix A, written
by David Greenberg, sets out two hypothetical income maint.enance pro-
grams, and Appendix B praesents the details of the mathematical model.

13




II. THE CASE FOR A GENERAL FRAMEWORK

There are two potentially conflicting goals in the development
of a framework for welfare reform analysis. Since there are several
candidatz programs, the framework should be general enough to analyze
the full range of alternative plans; however, the framework should be
sufficiently program-specific that the distinguishing features of the
different programs are included in the analysis. How seriously these
goals conflict depends on the different forms that future welfare pro-
grams may take. This section contains -~"*lines of two hypothetical
income maintenance programs whose features capture the major competing
alternative weclfare reform plans.1 The infcrmation necessary to ana-
lyze the potential effects of each plan i1s compared to assess what
proportion of that information 1is general to both plans.

Differences in potential income maintenance plans are often ones
of degree rather than direction with at least one important exception.
Certain of the programs considered by Congress have relied hea'rily on
the "natural" work incentive inherent in a negative income tax type
of program--that is, that earnings rise as market work increases. A
second set of programs has discarded this incentive as insufficient
and turned toward more direct work requirements. Such requirements
and tests would necessitate job creation programs, wage subsidies, and
the 1like.

For analytical purposes the most important features of a negative
income tax plan (NIT) are the base level of support and the '"tax rate"
that the program imposes on earnings of recipients. Together these
parameters determine a break-even income above which individuals or
families are not eligible for welfare. In a politically feasible nega-
tive income tax plan, households may also have to meet other criteria
to qualify for welfare payments. The most common of these are that a

child reside in the household and that monetary assets be below some

1These plans were developed by David Greenberg. Appendix A re-
produces the relavant parts of Greenberg's work.

14
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minimum level. How a negative income tax changes people's behavior
depends on both the number and the form of all these ciiteria.

The main economic effects of a negative income tax plan are two-
fold. The first effect stems from the change in household income that
an NIT produces and the second from changes in the market wage rates
that welfare recipients will receive if they work. To predict the

effect that these changes may have on household behavior we must know:

(1) How families "spend" increases in income. Classical labor
theory p:.'edicts that some of this increased income will be
used to raplace family earnings~~-that 1is, family members
will work less in the marketplace. Yoweve., a change in
income may affact many other ar248 of family behavior in-
cluding decisions on family size, marriage, and investments
in education.

(2) How families react to a change in the "price' of their
time--that is, in their market wage. Again, although econ-
omists have traditionally concentrated on the division of

time between marker work and "leisure,"

a change in market
wages may also affect how families allocate thelr time out-~
side of work, and through this how many children they have,

how they raise their children, and so on.

The major features of an income maintenance plan that'incorpo-
rates a work requirement (WR) are more varied and less certain than
the features of a pure NIT plan. In addition to a negative income
tax component for those deemed unemployable, a program including a
WR 1is likely also to include a public employment component, provisions
for day care for children of working mothers, and possibly a wage
subsidy component. The rationale for thege features is that when a
plan requires able-bodied people to work 1f they are to receive bene-
fits, and theve is unemployment in the private sector, it is likely
that jobs will be made available through the public sector. However,
to keep this public employment program as small as possible, steps

would have to be taken to emsure that people would, whenever possible,

1o
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choose private employment over public employment--~hence the need for
a subsidy on wages earned in the private sector. It is also important
to note that if policymakers are confident of their ability to separate
employable individuals from nonemployable individuals, they may be much
less concerned with the work disincentives of a high base level of
support or a high marginal tax rate for the NIT part of the plan.

Ignoring the NIT component of this type of program, information
is still needed on how a family spends an exogenous increase in its
income, even though under a WR plan a household may not use the in-
creased income to reduce market work. If policymakers are less con-
cerned with work disincentives under a WR plan, then break-even in-
comes may be higher under that plan than under a pure NIT program.
Therefore, assessing income effects accurately 18 more important un~
der a WR plan than under a pure NIT plan since the net income transfer
is apt to be highest for that type of program.

The second set of information required to assess the effect of
an NIT plan concerns a family's reaction to changes in family members'
market wages. Although it 1s less clear than in the case of income
effects, the same set of information implied by point (2) above may
be needed to assess the effects of a WR plan even though such a plan
requires that at leaat certain family members work. The reason for
this is the incorporation of a public employment program and a wage
subgidy component into the WR plan. To predict the public employment
needs or to set the level of wage subsidy will require the same basic
response information as will estimates of work reduction brought about
by an NIT plan. Coordinating the various components of the WR plan
would be extremely difficult without accurate assessment of these ef-
fects, so they should significantly reduce transition costs stemming
from the implementation of a WR plan.

To this point I have stressed the similarity of information re-
quired to analyze a pure NIT and a WR welfare reform plan; however,
a work requirement provision does raise analytical problems separate
and distinct from those encountered with a pure NIT plan. The first
involves assassing the effectiveness of the policing mechanism for

the work requirement. The potential market work disincentives of a

16
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plan that incorporates a work requirement are apt to be much larger
than those for a pure NIT plan because policymakers will be much less
concerned with these disincentives given the work requirement.1 If
the work requirement provision of the WR plan were ineffectively po-
liced, the reduction in market work brought about by a WR might be
considerably larger than that of the pure NIT plan. The extent to
which this 1s not the case will depend on the ability of the govern-
ment to separate employable individuals from nonemployable individuals
and to insure that employable individuals do in fact work. How dif-
ficult this 1is depends on how great the incentives are for welfare
recipients to avoild the work requirement.

A second, and equally difficult, problem involves the public em-
ployment provision of the WR plan. The supply of individuals to a
public employment program will depend on a complex set of interactions
among the work requirements provision, the wage subsidy and day care
provisions, and the characteristics of the public employment program
itself. Some of this is general information--for example, information

on the response of people's labor supply to changes in their wage

rates. A significant portion is, however, unique to the public em-
ployment program. For example, the attractiveness of employment in
the private marketplace relative to employment in a public employment
program will depend on differences in wages, types of work, commuting
distances to each type .: work, job security, and so on.2

To develop an analytical framework that would supply information
on all the above points 1s beyond the scope of this study. I have
chosen to concentrate on the broader set of iscsues common to both
types of programs. These include assessing the potential effect of
wage changes on the amounts of time that household members allocate
to various activities (particularly, but not exclusively, market work),
assessing which areas of household behavior are particularly gensitive
to changes in income, and attempting to measure how households respond

to major changes in such areas as fertility and marriage.

1See Appendix A for support for this statement.

2See Greenberg (1972) for an elaboration on this point.
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II1I. THE HOUSEHOLD PRODUCTION MODEL1

In the traditional economic model of the household emphasis 1is
placed on the division of the household member's time between market
work and "leisure' and on the amounts of goods and services that house-
holds choose to purchase. The model presented in this section differs
from this traditional approach in that it recognizes that the word
"leisure'" may be a poor description of much of that time household
members spend outside of market work. One result of this recognition
is that tne ‘ramework can more easily be extended to account for a
far broader sphere of choice than simply decisions on which market
goods and services to purchase.

In the household production model the family is viewed as a firm
engaged in the production of basic items of consumption usually called
"household commodities." Families are assumed to produce household
commodities by combining their own time with purchased goods and ser-
vices. They cbtain these goods and services in exchange for the time
they allocate to market work and possibly in exchange for income from
other (nonwage) sources as well. Because of the close link between
the nroduction and consumption of household cormodities--the processes
can, in fact, he congsidered one and the same--commodities are not
traded in the marketplace and thus have no explicit market price.
However, since each uses up a certain portion of the household's
scarce resources, each hae an implicit shadow price that consists of
the marginal per unit commodity resource requirements valued at their
opportunity cost (market wage, price of market goods and services,
and so on),

A simple illustration may be useful. When a couple has a child,
that child can be thought of as one "input" into the household com-
modity from which enjoyment of one's own children flows. This com-

modity--call it child services for short--will require family

1The seminal works on this approach are those of Becker (1965),
Lancaster (1966), Mincer (1962), and Muth (1966).




expenditures on market goods and services (physiclian and hospital fees,
for example) and with the birth of a child, it will require significant
inputs of parent time, most often that of the mother. How much of this
household commodity a family wants will depend on how expensive a unit
of child services is relative to other commodities; this in turn will
depend on the price of market goods and services that enter child ser-
vices production, the price of family members' time, and how much of
each of these inputs the production of a unit of child services re-
quires. In addition, a family will have some flexibility in determin-
ing the relative proportion of each input used in producing its desired
level of child services. Some families, particularly those in which
the wife faces a high potential or actual mrrket wage, will substitute
"hired" time for "own' time by purchasing the services of a nanny or
babysitter; in other families, the wife who works may augmer.t her home
time by working less in the market.

The core of the model is based on several simpiifying assumptions.
In particular, the different factors affecting households through time
are collapsed into a single measure. An individual's wage, hours of
market work, and wealth are implicitly his or her .ifetime average mar-
ket wage, market labor supply, and wealth, As demonstrated in Section
IV, it is often necessary to relax this particular assumption to avoid
misint2rpreting analysis of cross-sectional data.

Some of the propositions offered here, especially those having
to do with market labor supply, could have been derived from a more
traditional labor economics approach. However, in the past the con~
cept of a household commodity has proved a useful vehicle for discuss-
ing and analyzing intra-household time allocation as well as « fruit-
ful source of specific hypotheses about family behavior.1 Therefore,
I will develop the model using the household-commodity terminology
throughout and assume that the reader will recognize when this is
"excess baggage' and when it 18 not.

After Becker (1965) and Lancaster (1966), I assume the household

1See De Tray (1972a, 1973), Ghez (1970), Grossman (1972, 1973),
Michael (1969), and Willis (1973) for examples.
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acts as 1f it faces a single utility function1 that has as arguments
not market goods and services but more basic items of consumption--
household commodities. The household wishes to maximize

U= U(Zl, 22, cesy Zn) (L

where U 1s household utility and the 7, are consumption levels of

various household commodities. A key feature of the Z, 1s that they

i
are produced by the household rather than purchased directly. That
is:2
zy = gi(Xi, M, F) (2)
where g, = production function for Zi (assumed here to be homogeneous

of degree 1).
Xi = input of purchas§d goods and services (X) into the ith pro-
duction process.
Mi = input of husband's time (M) into the ith produccion process.
Fi = input of wife's time (F) into the ith production process.
Households are constrained in their activities in at least two
ways and must therefore exercise choice over the consumption levels
of different Z. First, as in classical consumer demand theory, fami-

lies cannot spend more on purchasing market goods and services than

1Oue might think of this function as the result of unobserved
and possibly implicit bargaining among familv members on household

priorities prior to decisions on labor supply, investments, and so
forth.

The form of these production functions implie. that each pro-
duction process 1s independesnt; that 1s, joint production is ruled
out. For a detailed discussion of this topic, see Grossman (1971).
Other factors may also affect these household productioa functions--
for example, age, education, and the location of the family. The
role played by these "envirunmental' variables can be important (and
often complex, see Michael, 1969); their introduction into the model
will be postponed to a later section.

3For notational simplicity, I assume that there is only one mar-
ket good and that it enters all production processes.

. 20




their total money income.

If both husband and wife work and the price
of X = EXi 1s treated as the numeraire1 then,

XsL w +Low +V (3)

where Lm = market labor supply of husband.

L. = market labor supply of wife.

f
V = nonwage-related income.
wj = market wage of the jth individual (j = M, F).

The household 1is also constrained in the amount of time it has
avallable for market work and other activities. If T is total avail-

able time for one individual, then

IM + L =T
{1 m

(4)
§F1+Lf =T,
In other words, by definition, time spent in the labor force plus
time spent in household production exhausts total available time.2
Since time enters both constraints, Equations (3) and (4) can

be collapsed into a "full wealth" or total resourcee constraint:

R=X+ meMi + waFi = (wm + wf)T + v, (5)

where R represents the family's full wealth. Here "wealth" refers
not simply to total money income assets but to a broader "potential"

wealth concept. Full wealth may be thought of as the sum total of

1'I'hat is, if the per unit price of X is p and the nominal wage
rates for husband and wife are Wy and Wg, then wy = Wp/p and
wf = Wg/p, where wy and wg are the ''real" wage rates of husband and
wife. Note also that for simplicity the possibility of several dif-
ferent market goods entering the production functions is excluded in
this formulation of the model.

2lest the reader think that "leisure" has been entirely excluded
from the model, the Z; may include such commodities as '‘seeing a
movie," "a pleasant walk,'" and the like.
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all household resources, including the total value of time, whether
or not that time is spent in the marketplace working. The distinc-
tion between monetary and full wealth 1s an important one because
money income is not independent of the household allocation process
and will vary as family members change the amount of time they spend
at market work. The level of full wealth, however, does not vary
from period to period except for exogenous changes in the household's
economic condition brought about by unanticipated gifts, inheritances,
wage changes, catastrophes, and, for our purposes, especially unan-
ticipated changes in welfare laws. Equation (5) indicates that the
Lousehold "spends' its full wealth in two ways. As in the traditional
consumer choice model, part of full wealth is exchanged in the market-
place for purchased goods and services; the remainder is used to 'buy"
time of different household members from the marketplace, that is,
from market work.

The household 1s assumed to maximize utility (Equation (1)) sub-
ject to both the technological constraints implied by Equation (2)
and the full wealth constraint, Equation (5). The familiar first

order utility maximization conditions are:

Uy Uy Vg Vg
Ux -Ux B s =Ux s____];= ...__I_l_?_ .'.——1-= 0"—2’ (6)
1 2 n wm wm wf wf

where Uji = (au/azi)(azi/aji) = the "derived" marginal utility of in-
put jJ (J = M, F, X) when used in the production of commodity i

(1 = 1, n). These imply that, for the household to be in equilibrium,
the increment to family utility generated by the last dollar spent on

each input into each Z, must be equal.

i
We are often interested not just in utility maximization but in

the derived demand for time and purchased goods implied by that maxi-

mization. For notational convenience, assume that the n household
1

commodities can be collapsed into two composite commodities Z1 and ZZ'

1Extending the model to include more commodities adds little of
interest except to allow for the possibility of complementarity be-
tween some Zs.

A




By totally differentiating the first order conditions for a utility
maximum and solving for changes in input levels (dMi’ dFi’ dXi) in
terms of changes iu wage rates, one can derive the household's demand
tur time or goods.l To 1llustrate, changes in the demand for husband's

time in the production of Z, can be expressed as:

1
;Ml - ;Zl T Sp M iWE - (g Oy p TSy Oy x) iwm’ 7
1 1 1 171 S R S B R |
/
where d(1)/(1) = percent change in 1.
sSp. = share of total cost of Z1 accounted for by Fl
1
(sFl = (wal)/(wal + mel + Xl) with sXl similarly
defined for Xl).
Oy F T Allen partial elasticity of substitution2 between
L'l Lusband's and wife's time in the production of Z)s
and
¢ = Allen partial elasticity of substitution between M
Mle 1

and X1 in the production of Zl.

In turn, the change-in-output term (le)/(Zl) can be expanded
to yleld:

lSee Appendix B for detalls of this and the following deriva-
tions.

2Allen (1967, p. 503). The partial elasticity of substitution
between two factors of production (a and b) is defined as:

b (a_ﬂ
= g = a \a3b .
ab ba MPa (B(MPb))

MPb B(MPa)

]

Intuitively one can think of it as a measure of the ease with which
one factor of production substitutes for another.
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dZ dw
1 f
= k. o (5 - 8 ) -
Zl 2 1,2 F2 Fl wf
dwm
tky oy, (sy =8y ) o= (&
2 1
dR
+ nl R ]

where k2 is the share of full wealth, R, ''spent' on 22; 01.2 is the
elasticity of substitution between Z1 and 22 in U(Zl, 22); and Ny is
the income (full wealth) elasticity of Z,e

Combining Equations (7) and (8) ylelds the total percentage change

in demand for M., given changes in v Weo and R.

19
dM dwm
—= = [-(s o + s o ) +k, o (s, - 8,)] —
M, Fi O MF T X M) 2 71,2 "M, M) e
dwf
+ {8, o + k, o (s, -8,)] — €))
Fl MlFl 2 1,2 F2 Fl wf
dR
+ nl R

Although a similar equation can be derived for MZ’ policymakers
have traditionally been concerned not with the allocation of time to
one particular family activity but with the allocation of time between
markat work and all other (nonmarket) activitiee (M1 and MZ)' If M
represents total time spent in commodity production (M = M1 + MZ)’
then the change in demand for husband's time in the home,

dM/M = (-[Lm/M] . [dLm/Lm]), can be written as a weighted average of
dMllM1 and dM2/M2; that is:

;‘ﬁaﬁﬁ+&& (10)
M M M M \M *
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Combining derived demand equations for M, and MZ’ and simplifying,

1

dw
dM * X _ 2, ¥
i - (e ¥ o) * Y(E‘M2 snl) ] v

dw

ki = fraction of full wealth "spent" on 1 (1 = Z) 22, M).

The first term on the right hand side of Equation (11) states
that the effect of, say, an increase in the husband's own wage rate
(wm) will depend on two factors: (1) the elasticity of substitution
of husband's time in all household production with the two remaining
factors (°;F + O;X) and (2) a substitution in consumption effect,
y(aM - BM )2. As 18 well known, all other factors taken together

2 M
25
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must be a substitute for any given factor (Allen, 1967, p. 503) and,
thus, the substitution in production term must be positive; the sub-
stitution in consumption term 1s also positive. The net effect, there-
fore, is unambiguous: An increase in his own wage (holding full wealth
constant) will cause the husband to work less in household production
and allocate more hours to labor force activities.

The effect of a change in the wife's wage on the allocation of
husband's time is given by the second term in Equation (9). Unfor-
tunately, neither component of this term is unambiguous in ¢ign. The
elasticity of substitution of husband's time for wife's time in all
household production, O;F (again a 'weighted" sum of the two individual
cross elasticities, °M1F1 and OMZFZ) is positive or negative as hus-
band's time 1s, in net, a substitute or complement for wife's time in
household production. Although ambiguous in sign, the substitution

in consumption Cermv—y(spz - sFl)(BM - 8M1)~—does have the interest-

ing property that 1its sign depends oﬁ the correlation between the
shares of husband's and wife's time in the two production activities.
If husband's and wife's time are both used most intensively in the
same commodity, then the substitution in consumption effect tends to
increase husband's time allocated to markei work when the wife's wage
rises; conversely, if the husband's time-intensive commcdity 1is not
the wife's time-intensive commodity, this effect will tend to draw
husband's time out of the labor force and into commodity productionm.

The final term in Equation (11) represents the change in demand
for husband's time that results from a change in full wealth, R. If
no commodity is inferior, an increase in R will induce husbands to
work less in the marketplace and more in household production. Since
changazs in full wealth can arise from several different sources, 1t
is often useful to break R or (dR/R) into its constituent parts. Re~
call that

R = me + wa + vV (12)

measures the household's full weslth. Changes in full wealth can,

<6
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therefore, occur from changes in the real wages of either husband or
wife, or from a change in nonwage-related income.

Equation (12) seems to imply that the etfect of a change in mar-
ket wages on full wealth depends on total available time of the family
members. However, for those hours allocated t6 nonmarket activities,
an increase in market wages has two offsetting effects: On one hand,
the value of that time to the household has increased; on the other,
the cost of household commodities using that time has risen. It can
be shown that these two effects exactly offset each other and, there-
fore, that an increase in market w.ges affects a family's full wealth
only to the extent that husbands and wives work in the marketplace.1

Therefora, dR/R can be written as:

[o N
rh

£

e dw e dw
R _[m}| m [(f yydav
R (R)w +(R) +(R\V’ (13)
m f /

where e = lifetime market earnings of husband (=Lm . wm)

ef = lifetime market earnings of wife (=Lf . wf).
Changes in the demand for husband's time in household production (or
equivalently, changes in time supplied to the labor force) stemming
from changes in wages, prices, or different components of full wealth
are conceptually accounted for by Equation (11).

The advantage of Equation (11) over other "demand" relationships
derived from this model (for example, Equations (8) and (9)) 1is that
the dependent variable, dM/M, 1s readily observable. Because labor

econnmists have concentrated on the division of time between "work"

1

an. "leisure,"” most mi:ro data sets contain some information on hours

spent at market work and therefore, as a residual, on hours spent not

1See Appendix B, p. 48. John Cogan has pointed out t}at this
result is particularly important in empirical applications of this
model. It indicates that were full wealth as defined in Equation (12)
entered as an independent variable in a labor supply regression, the
wage coefficient could no longer be viewed as the effect of a compen-
sated change in market wages. TFor the details of this argument, see
Cogan (1973).

¢




working. But, as this model emphasizes, much production (in the

utility-yieldiag sense) may occur outside the marketplace. Since
there sezms to be no a priori reason for assuming that intra-household
time allocation 1s any more or less flexible than market-nonmarket
time allocation, one should at least consider the prospect that gov-
ernment policies affecting people's wages and income may substantially
change how people use their nonmarket time.

Changes in government policy that alter family members' time
value or household income may affect thei- demand for child services
and the inputs that enter child services "preoduction." 1If the plan
under consideration 1s a pure negative income tax program, then this
model would predict the following: Since an NIT will raise household
full wealth (R), families will consume more of all commodities that
are not inferior; since an NIT will effectively reduce the market
wages (wm and wf) of program participants who work outside the home,l
the price of those household commodities that use relatively large
amounts of family wembers' time will fall relative to other commodi-
ties. Child services would appear to have both characteristicsz--

a normal good and produced through a relatively (wife's) time-intensive
process. Since these income and price effects move in the same direc-
ticn, the potential effects of an NIT on future fertility could be
quite large, as much as one additional child for every two familjes
with incomes below the poverty 1ine.3

One can further complicate this model of child services produc-
tion by recognizing that more than nwnbers of offspring may enter that
P.oduction process. It has been argued elsewhere (De Tray, 1972a,

lFor families currently on welfare, an NIT may leave after-tax

wages unchanged or, where current taxes are particularly high, even
increase the effective market wage

25ee various papers in the Journal of Political Economy Supple-
ment, March/April 1973. My own work (De Tray, 1972a, 1973) also sup-
ports these contentions.

3Cain (1972, pp. 58-60), using admittedly very crude estimates
of the necessary parameters, speculates that a typic .acome main-
tenance plan might increase desired fertility in the .eighborhood of
15 percent (say from 3.7 to 4.3 children for families below the pov-

erty line).
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1973) that parents derive utility from present and future character-
18tice of the children (their expected levels of schooling, earning
power, wealth, and so on) as well as from the children themselves.
If child characteristics are primarily a function of parent invest-
ment in children, then an NIT may alter desired investment ia chil-
dren as well as desired numbers of children. The increase in wealth
brought about by an NIT will likely increase the desired level of
parent investment in children; however, an NIT may also affect the
price of numbers of children relative to investment in children. If
investing in children were goods-intensive relative to numbers of
children, this latter effect would by itself cause parents to want
more children, and invest less in each child. Since the final level
of investment in children--whether parent or nonparent--may play a
dominant role in determining a child's future economic prospects,
these sorts of NIT effects should be seriously considered by policy-
makexrs concerned with long range welfare requirements.,

This example illustrates that although the framework developed
here 1s adequate for the analysis of market-nonmarket time allocation,
its strength 1lies in its ability to shed 1light on how government wel-
fare programs may affect nonmarket-related activities. In addition
to desired fertility, this model is proving useful for analyzing the
effect of wage and income changes on marriage and divorce patterns,

on migration, and on the demand for health and educa:ion.1

1See, for example, Becker (1973), DaVanzo (1972b), and Grossman
(1972).
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IV. EXTENSIONS OF THE MODEL

To emphasize the basic structure of the model, the preceding
section by assumption set aside a number of potentially important
features of the householé and household production. Among the more
relevant of these for present purposes are intertemporal considera-
tions, the effect of environmental variables cn the household pro-
duction process, and the effect of corner solutions (when an indi-
vidual devotes no time to market work). In this section I consider

the effect on the model of dropping ihese assumptions.l

INTERTEMPORAL CONSIDERATIONS

How serious a shortcoming the cne-period setting of the preceding

model is depends on both the question being asked and the available
data- Because past micro data sets have seldom been longitudinal,
researchers have often turned to crogs—-gsectional data to test hypoth-
eges drawn from a one-period model. When this is the case, a number
of interpretational problems may arise, not the least of which in-
volves accounting for so-called life-cycle components of a person's

behavior.

General Issues
ince Irving Fisher's classic work on the topic (Fisher, 1930),

economists have known that intertemporal phenomena such as interast
rates and time preferences will have a systematic effect on the cur~-
rent behavior of individuals. The two main Fisherian results can be

summarized as follows. With neutral time preference,2 a positive

1As the reader will note, the following moves to a less rigorous
(less mathematical) level than the previous discussion. Since the
topics covered in this section have been rigorously introduced into
the theory elsewhere, I felt it an unnecessary burden to the reader
to introduce each of these concepts formally into the model.

2Formally, time preference 1s measured by the slope of the fam~
ily's indifference curve between consumption now and consumption in
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interest rate makes future consumption less expensive than current

consumption, which causes consumers to reduce current consumption
(that 1s, save) so that they can consume more in the future. Time
preference for the present will encourage individuals to consume more
now and less in the future. Although economists have been aware of
these results for some time, it was not until quite recently that they
recognized the full implications for cross-sectional regressions on
labor supply.

Rigorous models of life-cycle consumption and labor force be-
havior can be found in a number of sources (see especially Becker,
1969a; Ghez, 1970; Smith, 1972, forthcoming), and only the main re-
sults énd implications will be given here. The usual assumptions
underlying these models concern the knowledge that consumers have
of future wages, prices, wealth, and sc on and generally take the
form of extending the traditional full information assumption of one-
period models to all future periods.l The force of the argument is
that what people do now depends not only on the current prices, con-
straints, wages, and so on, but on the past and expected future levels
of these variables as well. Technically, consumers are assumed to
equate the discounted value of the marginal utility generated by a
dollar's expenditure over all perlods of his or her expected life-
time as well as over all inputs in any one period. As in the one-
nveriod model, this results in derived demand equations for each of

the various inputs, but now for euch perinsd of the life cycle as well.

the future when equal amounts of consumption occur in both periods.
For neutral time preference, that slope 1s -1, meaning that if the
cost of a unit of consumption were the same in both periods, the level
of consumption would also be the came in both periods.

lOther agsumptions underlying the particular model used here
(Smith, forthcoming) are that the parameters of the production and
utility functions do not vary over time; that is, the household's
ability to substitute consumption from one period to another 1s the
same for any two periods, and substitution in production among the
various inputs is the same for all periods in the 1life cycle. In
certain circumstances these assumptions are inappropriate--for ex-
ample, in the case of the commodity ''children." Elaboration of this
problem is taken up below (p. 26).
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Drawing from Smith's (forthcoming)l work on life cycle labor supply
in a family context, zond under the assumption that the household pro-
duces only one composite commodity, the demand for husband's time in

commnodity production in period t can be written as fcllows:

dM dw dw
t Mt ft
—=~(s, 0 +s o, +s, 0,)—+s_ (o -9 ) ——+0 (r - ),
Mt Mt c Ft MF Xt MX Ve Ft MF c £e c
where 0 = intertemporal elasticity of substitution in conSumption.2

rate of interest.

La S o]
i

d = rate of time preference.

This equation can be interpreted similarly to the one-period derived
demand function for husband's time in the home (Equation (11)). .t
implies that the predicted change in demand for hustand's time in the
home from one period to the next depends on the change in the husband's
market wage and the change in the wife's market wage between the two
periods, the rate of interest, and the family's time preference for
current versus future conSumption.3

The effects on husband's time in the home of the two wage terms

are similar to¢ those of Equation (11). A rising path for husband's

lSee also Smith (1972).

2The intertemporal elasticity of substitution in consumption 1s
the ease with which families can substitute consumption in one period
for consumption in another--that is,

Q
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i
where Z4 and Z3 are commodity consumption in periods 1 and j, and Uy
and Uj are the marginal utilities of consumption in each period.

3And the given parameters of the utility and prcduction functions

underlying thls equation. As before, the price of market goods and
eervices has been taken as the numeraire in this model.
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wages will induce him to work less now and more in subsequent periods
than he would have worked with a constant or falling future wage path,
If husband's and wife's *ime are substitutes in commodity production,
then the effect of a change in the wife's future wage will depend on
the degree of that substitutability relative to the household's abil-
ity to substitute commodity consumption from one period to another--
that 1s, on the relative magnitudes of OMF and Ou¢ If, for example,
families find it relatively easy to substitute husband's time for
wife's time in the production of household commodities but relatively
difficult to shift commodity consumption from one period to another,
then an increase in his wife's wages will induce a husband to with-
draw time from the market in oxder to participate more heavily in non-
market activities,

The effect of the two pure time parameters, r and o, is that pos-
tulated by Fisher. If the interest rate exceeds the family's time
preference for the present, the household will, to the extent possible
(given the magnitude of oc), substitute away from current consumption

in favor of future consumption.

Assets and "'Income Effects"

One example of the importance of life-cycle considerations for
those interested in estimating the potential effect of welfare reform
on market work effort 1s given in a forthcoming Rand report by Smith.
As Smith points out, a frustrating aspect of empirical labor supply
studies is the difficulty their authors have in arriving at a supply
of labor curve that exhibits either the necessary positive slope even
at the lowest end of the wage range or, more crucially, the positive

pure substitution effect predicted by economic theory.l The blame

lPut another way, the gross estimated effect of an increase irn
the observed market wage rate 18 often a decrease in the number of
hours an individual allocates to the market; for the pure substitu-
tion 2ffect to be of the right sign, the nonwage-related income ef-
fect must be negative and larger in absolute value than the wage
coefficient. But this inccme coefficient is cften positive, let
alone sufficiently negative to offset the wage term (see, for exam-
ple, DaVanzo, De Tray, and Greenberg, forthcoming).
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for this poor showing is often laia at the feet of those who collected
the data, on the data (not enough low-wage people in the sample, for
examscle), or on the systematic effect of differences in tastes acrosas
individuals (Grazenberg and Kosters, 1970).

Smith argues that the problem may lie in the measure of other im-
come, wealth, or assets that is used to estimate the effect of a change
in nonwage-related income on the quantity of labor an individual wants
to supply. Nonwage-related income in any period is integrally asso-
ciated with the level of assets a family holds in that period. Before
causation can be attributed to an observed link between assets and
labor supply, we must first determine how households arrive at their
desired levels of asset holéings.

Smith's simplest case will suffice to illustrate the main thrust
of his argument. In the standard Fisherian model of consumption, a
consumer with neutral time preference and a constant wage rate over
time, and who faces a zero interest rate, will spread his consumption
evenly over his lifetime.1 Since the production-consumption of com-
modities in the home requirea time, a constant commodity consumption
path implies a constant derived demand for time in the home and there-
fore a constant number of hours worked in the marketplace over the
life cycle.

If the same consumer now faces a positive interest rate (and still
has neutral time preference),2 he will reduce current consumption in
order to suve and consume more in the future. Since a reduction in
current ¢ a3umption also reduces the amount of time required for homwe
production of commodities, at a given wage rate the consumer will now
work more in the early perieds .f his life cycle. The opposite holds
for future periods. Increased commodity consumption will increase the
demand for time at home and reduce the amount of time spent working at

a given wage.

1Thia result depends on perfectly functioning capital markets.

2

Strictly speaking, as long as the interest rate exceeds the
rate of time preference for the present, consumers will have an in-
centive to save now in order to consume moie in the future.

34




If families start with only wage incomes and wish to have zero

assets at the end of their lives, the positive interest rate case
discussed above is as illustrated in Fig. 1. Recall that with zero
interest rates and neutral time preferences, a person consumes his

or her earnings in every period, neither saving nor dissaving, with
the level of consumption the same in every period. If this were the
case, one could represent the paths of commodity consumption, wage
rates, and hours worked in the market by a straight line with zero
slope running from the initial time period to the end of lire. Con-
trast this to an individual who faces a positive interest rate (or
whose time preference for the present is less than the interest rate).
As Fig. 1 illustrates, the desired consumption path rises over time
since commodity consumption is cheaper in later periods. Hours of
market work and therefore market earning- fall throughout this per-
son's lifetime because the demand for tim. in the home for commodity
production is increasing over time. To accommodate this path, given
the constraint of zero beginning and ending assets, the individual
saves in early periods of his life cycle and dissaves in later pe-
riods. The amount of savings in any period is the difference between
total income (earnings from market work plus interest income on prior
accumulated savings, if any) and commodity consumption expenditures
in that period. Since net assets are simply accumulzted savings or
dissavings, they, too, will rise in early stages of the 1life cycle
and fall during later periods as the middle diagram in the series in-
dicates.

These diagrams illustrate that two individuals with the same real
full wealth (no other assets at the beginning of the life cycle and
the same wage path) may exhibit very different asset-labor supply re-
1ationships.l Furthermore, the exact nature of this relationship will

lSmith, in his other examples, traces through the effect on de-

sired asset levels and work effort over the 1life cycle of differences
in the level of wage paths, differences in the rate of change of wages
over time, and different starting asset (initial wealth) positions;

in each case he shows that the observed asset-labor supply reletion-
ship depends, among other things, on where in their 1ife cycle people
are.
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Consumption
= Earnings

= Total income E

C

Net assets
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o

Fig.1 — Assets and labor supply

Source: Smith (forthcoming)
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vary considerably depending on where each individual is in his life
cycle. To illustrate, assume that the economy consists of two single-
person households that differ only in their innate riskiness (one
facing a zero interest rate, the other a positive interest rate, with
all other characteristics the same), and that these two individuals
are both the same age. If both were nearing the end of their (ex-
pected) lifetime, and nothing was known about their life-cycle histo-
ries, the traditional theoretical conclusion would be reached: Other
things equal, the more nonwage-related income an individual has the
lesg time he supplies to market work. However, 1f these same indi-
viduals were at relatively early stages in their life cycles, just
the opposite would hold, since the individual with the positive lavel
of assets would be working more than the person with zero assets.

As negative as this conclusion may seem for the future of labor
supply studies, all is not lost. The main lesson is that Zf assets
are to be used as a proxy for real full wealth in these studies, the
sample uged for regression estimation must be as free as possible of
potentially important life-cycle effects. One way to accomplish this
might be to choose the sample such that the individuals included all
face the same or similar life-cycle wage paths, interest rates, and
other factors that may affect intertemporal labor supply allocation;
another is to "remove' the effects of differing life-cycle character-

istics by regrussion techniques.1

Fertility and Labor Supply
One simplifying assumption that Smith makes in setting out his
theory of life-cycle behavior 1s that the underlying parameters of

the commodity production functions are the same in each period. In
egsence, this is a reversion to the one-period approach in that the
various substitution elasticities and so forth are lifetime averages
of the values these parameters take in each period. In some cases
this assumpticn may obscure important considerations for programs

having the broad general effect of proposed welfare reforms. A case

1See DaVanzo, De Tray, and Greenberg (forthcoming) for one at-
tempt at this second solution.
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in point is the production of the commodity 'child services" over the
life cycle.l One might reasonably argue, for example, that the degree
to which husband's time or purchased goods and services substitute for
wife's time in the prcduction of child services depends on the age of
the childrenz——other inputs may be relatively poor substitutes for
mother's time when children are very young but quite good substitutes
when children are teenagers,

The importance of this observation to studies of the effect of
welfare reform relates to the short-run effects that such legislation
might have on family behavior. Assume for simplicity that husband's
time does not enter the production of child services. Then a house-
hold with one or more young children may face a very small elasticity
of substitution between wife's time and other inputs (both time and
purchased goods and services). Any change in the wife's market wage
rate would therefore have relatively little effect on her division
of time between household activities and labor force participation.

A family with identical wealth and wage characteristics but with older
children might act quite differently from those in the first household.
With .nly older children in the home, the wife's response to a change
in her wage rate might be relatively elastic. At least where short-
run considerations are important, researchers must consider not only
the number but also the age of children in each household for accurate
estimates of labor supply responses.

When long-run considerations are of primary concern, the number,
ages, and spacing of children are no longer predetermined and become
objects of choice whose vaiues may be significantly aitered by welfare

reform. This distinction between the short- and long-run implications

lThe term child services 1s used here to capture all the many
consumer- and producer-durable aspects of having and rearing children.
For more on the components of this commodity, see De Tray (1972a) and
the references therein.

2See alsc Gronau (1972, p. 29) on this point. If interest lies
only in the ultimate number cf children that the household desires,
then this issue 1s not a serious problem except that one must be care-~
ful not to take the readily observable female time intensity of young
children as prima facie evidence that child sexvices in general are
female time intensive.
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of welfare reform 1s often overlooked by both policymakers and re-
searchers. Most studies of the effect of welfare refuorm implicitly
agsume either that the most important of these effects occur in che
short run or that many family activities are rigidly defined by so-
clety and households exercise no choice over them. There is good
evidence that the second assumption is not correct,1 but very little
information one way or the other on the potential long-run effects
of the new welfare propoaals.z

The distinction between short- and long-run effects of welfare
reform is, in terms of estimation procedures, a distinction between
predetermined and simultaneously determined variables. If interest
lies primarily in the effect of a program during its first few years,
one might reasonably assume that many characteristics of households—-
for example, family size and family composition--are beyond the scope
of family choice and can, therefore, be treated as predetermined vari-
ables. It would then be necessary to ensure only that all varlables
(such as age and spacing of children) that may affect household pro-
duction function parameters are included in the estimating equation.
If, however, the goal 1s to assess the effect of a potential program
on labor supply in the longer run, then treaving such variables as
family size and child spacing as predetermined would likely yield
biased response estimates and quite possibly incorrect policy pre-
scriptions. Here simultaneous equations estimation techniques would
be required for estimates of families' responses to changes in wages,

wealth, and so on that have desirable statistical properties.3

1For some of this evidence as it relates to fertility decisions,
see the March/April 1973 Supplement to the Journal of Political Economy.

2Two examples of attempts to explore the longer-run effects of
welfare reform can be found in Cain (1972) and Reischauer (1971). Cain
explores the potential effect of weltare reform on desired numbers of
children, and Reischauer is concerned with the effect of welfare in
general on black migration and family stability.

3For several attempts at this in the context of a developing
nation, see Nerlove and Schultz (1970), DaVanzo (1972a), and Maurer,
Ratajczak, and Schultz (1973). A more detailed discussion of esti-
mation techniques including their "desirable properties'" is given in
DaVanzo and Greenberg (1973).
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Choosing the Appropriatz Model

At the beginning of this subsection I stated that the choice be-
tween the life-cycle and one-period framework depends on the particu-
lar characteristics of the problem being analyzed. Assessing the ef-
fects of an IMP offers an especially good example of how the issues
at stake determine the framework. Smith (forthcoming) considers this
problem in some detail, and so only the essentials of the exercise
will be given here.

The key factor 1s the proportion nf an individual's lifetime dur-
ing which he or she 1s a recipient of IMP payments. If a family ex~
pects to recelve welfare throughout most or all of its lifetime, the
tax rate effect of an IMP will lower family members' lifeiime wages
but leave wage differences unaltered from one period to another. In
this case the one-period model is the appropriate framework for analy-
sis since the IMP can be viewed as affecting cnly lifetime averages.

At the other extreme, some families may expect to receive welfare
in only one period (say one year) during their lifetimes. For this
subtset of the population, an IMP will leave lifetime averages unchanged
but will significantly alter members' wages in one period relative to
all other periods. Here the life-cycle model is the more appropriate
framework since these families are confronted with a substantial change
in theilr wage paths but little change in the level of those paths.

Smith's work 18 an attempt to develop a model appropriate for
analyzing those families that fall between the two extreme examples.
The result is a blending of the one-period and life-cycle models that
specifically considers the proportion of the life cycle over which a
family receives welfare payments. Although the full implications of
this model have yet to be worked out, it will likely play an important

role in future research on the effects of an IMP on family behavior.

ENVIRONMENTAL VARIABLES

Household production may be a function not only of the amount of

inputs but alsu of the "environment" in which that production took

place. Such environmental factors as locativn, climate, age, and,
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possibly, education1 act to shift household production functions and
in that sense determine the effectiveness of direct inputs.

Including environmental variables in the analysis permits the
systematic prediction of differences in demand for certain household
commodities and, therefore, systematic differences in the demand for
factors that enter the production of those commodities. Classical con-
sumer demand theory would appeal to differences in tastes to explain
these same observed results. By reducing the model's reliance on
tastes as a reason for "unexplained" differences in belavior, the le-
gitimate scope of positive economic analysis 1s considerably broadened.2

A complex and important e:-ample of the effect of an envircnmental
variable on household behavior concerns the equivalent of entrepreneur-
ial ability in the household production model. Just as firms with :he
same level of inputs may have different levels of outputs, so may fam-
ilies with similar levels of purchased inputs and home time produce
significantly different levels of household commodities (even if tastes
do not differ). One reason may be that households differ in their ef-
ficiency in household production. This effect can be given empirical
content by relating it to levels of education of family members. The
most extensive work in this area is that of lfichael (1969). Assume
that education of family members is an important determinant of house-
hold production efficiency and assume also that changes in education
are factor neutral in their effect on the productivities of different
inputs.3 Then Michael argues that increasing the level of education
of household members will have much the same effect as increasing the
nonwage-related component of household full wealth; that 1is, changes

in years of schooling holding nominal full wealth (and all prices and

lln general these factors are treated as exogenous to the fam-
ily's decisionmaking process; the exception is education, which, over
the long run, is subject to family choice.

2For many questions this distinction between environmental fac-
tors and taste variables is not important; however, the environmental
approach has proved a useful tool for analyzing the effect of such
factors as education on household consumption patterns. See Michael
(1969).

3'I‘hat is, an increase in education raises the marginal productiv-

ity cf all inputs in household production by the same percentage.
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wages)1 constant should have the same effect on the family's demand

for purchased goods and services as wculd a change in nonwage-related

wealth 1f education levels did not change. Although Michael's empiri-

cal evidence does not offer overwhelming support for this hypothesis,
it does in general support the underlying framework.

Although the types of environmental variables discussed so far
may or may not be of major importance to studies of the potential ef-
fects of welfare reform, other environmental factors are likely to be
critical to the analysis. One ~ften discussed prcylem of the existing
welfare structure and of propos. elfare reform 1s the differential
urban-rural effect of those progr..is. On the average, urban residents
seem to fare better than rural residents under current welfare regimes,
but because of cost-of-living differences this stuation would proba-
bly reverse with a vudform, federally administered welfare scheme.
However, it 18 often very difficult to judge the relative position of
urban and rural welfare recipients since the environments in which
these twc groups reside obviously differ considerably. Cost-of-living
differences aside, it might well be that conditions prevailing in most
rural areas allow rural families to maintain a given level of welfare
(household commodity consumption in the terminelogy of this model)
with fewer annual payment dollars than similar families living in

urban areas.

CORNER SOLUTIONS
The one-period model of Section II and the intertemporal model

presented earlier in this section explicitly assume an interior solu-
tion for all time allocation; that 1s, husband and wife both spend at
least part of their time working in the marketplace. The value of

1The effect of the factor neutrality assumption is to hold rela-
tive prices of household commodities constant. However, holding mar-
ket wages constant and changing levels of education does raise certaiu
conceptual questions for the traditional human capital earnings func-
tion. Given a correctly specified earnings function, if wages remain
constant while education rises (and, of course, assuming education
does incrs ase market productivity), then some other determinant of
wages mus:. be falling.
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this assumption 1s that a measure of the relative scarcity of a fam
ily wember's time is readily available in the form of market wage that
he or she forgoes in order to spend time at home. As useful as this
agssumption is, it unfortunately does not apply to a large and important
segment of our population.

In any given year, the current market wage that many women could
receive 1f they chose to work 1s apparently less than the value of
their time in household production, since many women allocate no time
at all to market work. Some women never participate in market work,
implying that their lifetime market wage level 1s less than the 1life-
time value of their time in the home even when all time is allocated
to household production. A crucial task now facing economists involves
modifying the household production model and especially empirical ap-—
plications of that approach to include individuals who .o not work.

Several solutions for valuing the time of those who do not work
have recently been suggested, but none has proved very satisfactory.l
The most prevalent solution to date has been to attribute to those who
do not work an imputed wage based on the earnings of people who do
work. This procedure takes the form of estimating a wage function
based on education, experience or age, and possibly other variables,
and then calculating a wage for those who do not work by substituting
thelr characteristics into that function. That approach ignoras the
fact that ceztain women with a given set of characteristics choose to
work while others with apparently the same characteristics do not work.

At issue 1s the direction of the possible bias when wages are
calculated by the above method. If other determinants of the labor
supply decision are held constant, then in the framework proposed here
a women bases her decision whether to work on the relative value of
her time in household production versus the market wage she could re-
celve 1f ghe did work Therefore, i1f two women are of the same age,
cducation, and so forth, but one works and the other does not, we have

no way of knowing whether the wage of the working woman i8 above or

1Oue possible exception 1s the work of James Heckman (1972); how-
eve ' since Heckman's work was still at a preliminary stage when this
report was written, I do not consider it in detail here.
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below the potential wage of the woman who does not work. For example,
it 1s possible that a nonworking wife has a higher potential market
wage and a higher value of marginal product in household production
than a working wife, but that she 1s sufficiently more productive in
nonmarket activities that she allocates no time to market work.

A considerably more sophisticated approach to this problem has
been set out in a recent paper by Gronau (1973), who concentrates on
the labor force participation decision (that is, whether to work at
all,, and attempts to estimate the degree to which the nonmarket value
of time for women who do rot work exceeds the market wage of women with
the same market-wage-related characteristics. In one sense, as he
himself recognizes, Gronau sidesteps the issue by assuming that the
potential market wage of wives with a given set of wage-related char-
acteristics 1s the same as the average wage received by women with
those same characteristics who do work. In addition, as he again ac-
knowledges, his analysis is weakened by his arbitrary division of
wives' characteristics into those that affect both home productivity
and potential market wage, and those that affect the former but not
the latter. These reservations aside, however, Gronau's empirical
results deserve sericus considerution.

Two of Gronau's main findings may affect future assessments of
the effect of welfare reform. The first concerns the value that house-
wives who do not work place on their time. Gronau found that on the
average, the marginal value product of time in the home for nonworking
wives may exceed the average market wage of wives with the same market-
wage characteristics by as much as 12 to 15 percent.

Gronau's work also sheds some light on another central theme of
this report--how children should enter the model. Gronau found not
only that the age composition of children in the home is important in
determining housewives' value of time, but also that the magnitude of
this effect depends on the wives' education levels. Put another way,
the marginal effect of ap additional child of a given age differs
considerably among wives with elementary, high school, and college
educations. For example, having a child less than three years old in

tiic home increases the value of time in the home for women with an
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elementary education by around 5 percent, but of high school educated
women by 11 percent, and of college graduates by almost a third
(Gronau, 1973, p. Sl92).1

In another study, Gronau (1972) considers a related set of prob-
lenis tiat bear on the relationship between the average wage for women
who do work and the average potential wage for all women. The main
thesis of this second paper 1s that for subgroups of the population
in which a significant portion of the members do not work, a serious
""gelectivity bias'" 1is introduced into the analysis when the mean or
median wage of those with a given set of market-related characteristics
who work 1s used as an estimate of the median wage offered to all peo-
ple in that group. This bias arises because the distribution of wage
offers--the range of wages the market would be willing to pay women
with a given set of market-wage-determining characteristics--1s not
observable.2 What we do observe is the truncated wage offer distri-
bution based on those women who in fact do work. Since the unobser-
vable part of the distribution is presumably the lower tail (the women
who choose not to work are those who received relatively low market
wage offers and rejected them in favor of their value of time in the
home), the mean wage nffer of the truncated distribution will exceed
that of the "true" mean wage offer (that for the whole distribution).
Gronau shows that the extent of this bias i1s a function of the average
level of participation within any group; thus, the median wage for

—

1This interaction between the numbers of young children and the
education level of the wife has been the subject of considerable re-
search and speculation recently (Leibowitz, 1972; Smith, 1972; De Tray,
1972a, and others). The case 18 not proved one way or the other, but
gufficient evidence does exist to support the contention that this
children-education interaction may be one important determinant of
female labor force behavior.

2The. distribution of wage offers for women with a given set of
characteristics (both market-related and nonmarket-related) results
from Gronau's assumption that the wage a person receives has two
components. one based on the mean wage for all people with the same
characteristics and the other a normally distributed random element.
Because of the random component in market wage offers and given that
job search 1is costly, two identical individuals may face very dif-
ferent actual market wage offers.
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prime age working men is probably a close approximation of the median
wage offer for all men, but the median observed wage for secondary
workers--women, the young, and the aged, for example--may considerably
overstate the median wage for the entire wage distribution of these

groups.

lln an important application of his model, Gronau demonstrates
that using observed wage differences may overestimate the sensitivity
of labor force participation to changes in market wage rates. When
the wage offer distribution shifts to the right (to a higher overall
level) the observed mean wage of those who do work increases but by
a smaller amount than the shift in the distribution. This implies
that were one to look across education classes, the observed differ-
ences in average market wages would tend to understate the true dif-
ferences in underlying wage offer curves and their mean values and
thus overstate the actual sensitivity of participation to market-wage
changes.
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V. RESEARCH IMPLICATIONS

As Section II indicates, the main economic effects of proposed
weifare reforms result from changes those reforms would bring about
in families' wealth and in the wages family members could receive 1if
they choose to work. To assess the potential effects of these changes
we must accurately measure the effect of exogenous wealth and wage
changes in household behavior. To this end, the following recommen-
dations can be drawn from the preceding discussion:?

1. 1Individuals affected by welfare reform do not necessarily
live alone, but often in multi-person households. A major hypothesis
underlying the household production model is that people's decisions
on consumption and work are based both on their own characteristics
and on those of other family members. These links between the be-
havior of household members are complex and as yet not well understood,
but to ignore them when assessing the potential effects of welfare re-
form must put the validity of the resulting estimates in serious ques-
tion. An obvious firat step 18 to include both spouses' characteris-
tics in regressions estimating the effect of different reforms on
either spouse's behavior. Even if we are interested only in the ef-
fect of a program on, say, the labor supply of primary workers, the
data set must include detailed and parallel information on both husband
and wife.

2. Cross—-sectional analysis of families runs the risk of confus-
ing life-cycle phenomena with changes in families' behavior brought
about by exogenous changes in their environment. In some cases, it
may not be possible to remove all life-cycle considerations from the
data, but the effect of these factors can be minimized in several
ways. More detalled time series data on individual families should
allow for much better control of life-cycle-related changes in people's
behavio ; until such data are available, variations caused by differ-
ences in age, in work histories brought about by different educational
attainments, and so forth should be removed from cross-sectional house-

hold data. In some cases, removing time-related phenomena may require
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instrumental variables estimation techniques; in other cases, stratify-
ing the sample population by age may be all that is required.

3. Household decisions are interrelated both at a point in time
and over time. It is, therefore, often difficult to sort out the di-
rection of causation and the magnitude of the effect of a change in
one variable on another. Unless economic models are correctly formu-
lated to account for this joint determination of family behavior, and
suitable econometric techniques are used to estimate responses, analy-
sis may yield seriously misleading policy implications. This house-
hold model and its extensions can help to identify possible sources of
so~called simultaneous bias and, therefore, to correct estimation
techniques and to serve as a basis for specifying types of data that
would lead to improved welfare reform analysis.

4. Estimating the effect of changes in the family's full wealth
poses a difficult set of problems. Most measures of wealth or income
used in empirical studies~-for example, assets-—are endogenous to
household decisionmaking and may vary systematically over the life
cycle in ways unrelated to household full wealth. If other family
behavior, say hours worked, also varies systematically over time either

for the same reasons that assets vary or for different reasons, we may

be falsely attributing causation to an observed relationship between

assets and hours worked. One possibility for solving this problem
would be to analyze a subset of the population whose members face
similar life-cycle patterns of wages and so on and who are at approx-
imately the same point in their life cycles. In this case, variations
across individuals in observed levels of assets should indicate actual
variations in family full wealth. A second solution is to look else-
where for a measure of household full wealth--for example, toward an
estimated full wealth variable based on initial assets, educational
levels, location, and other relevant variables. Both of these ap-
proaches may overtax the power of existing data sets but may still

act as guides for future data collection.1

1For a preliminary empirical exploration of these issues see
DaVanzo, De Tray, and Greenberg (forthcoming).
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5. Exploring labor supply responses of married women has espe-
cially serious problems, not the least of which involves estimating
the "opportunity cost" of market work. Observed differences between
wives in the amount of market work they supply will depend not only
on the diffo;eﬁt market wages that these women face, but on the dif-
ferent values they place on their time in the home as well. There-
fore, in order to accurately predict the response of wives to exogenous
changes in their market wages (either actual or potential), one must
first be able to estimate their value of time in nonmarket activities.
This task is complicated by the proposition that market wages and
value of time in the home can both be altered by the household. In~
tertemporal household data and simultaneous equations estimation tech-
niques may both be required to sort out cause and effect in these re-~
lationships.

6. A wife's responses to a change in her wage rate may also vary
over time and with family composition. The presence of young children
in the home may make changes in a wife's hours worked in the market
highly inelastic with respect to changes in her wage; when her chil-
dren are older, her change in market hours may be much more responsive.
Therefore, even when only short-run considerations are of interest,
one must include in the estimating equations not only the number of
children a family has but their age distribution as well.

7. 1If a wife does have young children, her labor supply will
depend in part on the price and availability of substitutes for her
time in the home. A highly subsidized supply of day care services
and facilities may have a considerable effect on the number of hours
a woman wants to work. It may not be possible to estimate the extent
of this effect given existing datz on day care, but future data col-
lection should include the necessary information as a priority item.

At a more general level, the model outlined in this report high-
lights several areas that researchers have neglected when studying
the effects of welfare reform. The most promineant is the lack of at-
tention to the long-run effects of these programs. The assumptions
underlying many previous studies of welfare reform imply that their
concern lies with the short-run effects of that legislation. Although

these short~run effects may be iwportant, one should not use short-run
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parameters to gauge long-run effects. Further, researchers and policy-

makers alike must recognize the possibility that welfare reform may

affect family behavior in ways other than the amount of time people
allocate to market work. Fertility, marriage and marital staobility,
migration, and investments in adult and child education may all be
affected by the tax and income effects of an IMP.

In general, then, researchers must broaden theilr perspective of
the effects of welfare reform, both temporally and in terms of the
spheres of family behavior analyzed. The household production model

and the econometric tools outlined here are a first step in that di-
rection.
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Appendix A
TWO HYPOTHETICAL INCOME MAINTENANCE SYSTEMS1

THE BASIC SYSTEMS

Two basic determinants of the form taken by an income maintenance
system are the system's component programs and whether eligibility for
the various components 18 determined on the basis of employability
tests. Candidate programs for inclusion within the system include a
negative income tax program; a wage subsidy program; a public employ-
ment program; day-care services; and other income-in-kind programs,
such as food stamps, subsidized housing, and subsidized medical care.
An income maintenance system may be composed of one, several, or all
of these.

Employabiliﬁy tests involve the establishment of administrative
standards that are used to attempt to separate those who can work (or
those who policymakers or administrators feel 'should'" work) from
those who cannot work. The question of whether employabllity tests
should be vsed ro determine program eligibility is part of a larger
issue: Should those whose health, age, or family responsibility do
not preclude their working be the beneficiaries of income that is not
received in exchange for hours of labor? Differences among policy-
makers over this issue is a major reason the almost universally dis-
credited existing welfare system has not yet been superseded.

Because of the importance of this issue, it seems useful to stress
employment requirements in one of the hypothetical income maintenance

systems examined and not in the other. On~te this approach is taken,

1Thie appendix was prepared by David Greenberg. In it he sets
out two basic income maintenance systems that attempt to capture the
range of issues and the alternatives that will ultimately determine
the overall character of a national federal income maintenance system.
The word ''systems," rather than programs, is used to imply that in-
come maintenance may be provided through several component programs.
Although hypothetical, the parameters used in the two systems are
within a range that recent legislative history indicates is reasonable.
For a summary of how Famlily Assistance Plan parameters have changed
over time see De Tray (1972b).
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the general outlines of the two systems become clear. It is likely,
for example that in the absence of employment requirements and em—
ployability .ests, the most important vehicle for income maintenance
would be a negastive income tax program; but in the presence of such
requirements and tests, much greater use would be made of job creation
programs. This conclusion follows from two important implications of
administratively determining that a particular individual "should"
work: (1) If the "employable" individual does not work, he should

not be guaranteed an income. (2) If he is unable to secure conven-
tional employment, the state should provide him with a job. In the
presence of employability tests, consistency dictates that those who
are not required to work be guaranteed an income under a negative in-
come tax program, and those who are required to work be guaranteed a
job under a public employment program. In the absence of employabil~
ity tests, job creation programs are not required, and income main-
tenance can be provided entirely through a negative income tax program.

If participation in a negative income tax program is made contin-
gent upon employability tests, it seems likely that in addition to
negative income tax and public employment components, day-care and
wage subsidy programs will also be incorporated into the income main-
tenance system. If mothers are expected to work, provisions must be
made to care for their children. A wage subsidy program may be neces-
sary if the public employment program pays sufficiently high wages to
attract substantial numbers of persons employed in low wage, private
sector jobs. In the absence of employabllity tests, the necessity for
such programs 1s greatly diminished.

The two hypothetical income maintenance systems, A and B, are
summarized in Table A-1l. The table indicates that System A consists
solely of a negative income tax plan. Participation in this program
is not contingent upon employability tests. Syste— B also uses a
negative income tax program, but only those who '"cannot" work may
participate. To provide sufficient income for those categorized as
"employable," System B depends upon a wage subsidy program, a public
employment program, and day-care services. So far as one can Judge

from present conditions, the nation's future welfare system will
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Table A-1

TWO HYPOTHETICAL INCOME
MAINTENANCE SYSTEMS

sttem
A B

Uses employability tests X

Program components
Negative income tax X
Wage subsidy
Public employment program
Day care

R ER

probably more closely approximate System B than System A. Neverthe-
less, it is the "pure" negative income tax represented by System A
that most previous analysis has focused upon. For this reason, Sys-
tem A appears very useful as a benchmark with which more complex,

"mixed" systems might be compared.

MAJOR PROVISIONS OF THE COMPONENT PROGRAMS

Negative Income Tax Program

As can be seen from Table A-2, the two systems contain important
differences in negative income tax program.provisions.l For example,
as already stressed, those who "should" work are precluded from par-
ticipating in the negative income tax program under System B but not
under System A. Therefore, there is more concern under System A than
under System B with work disincentives associated with program guaran-
tee levels and tax rates, and the tax rate and guarantee level are

therefore both set lower under System A.2 However, because the

lAmounts in this and subsequent tables relate to 1972 wage and
income levels.

Both are also somewhat lower than the guarantee level and tax
rates associated with actual IMP bills such as the 1972 H.R. 1, and
they may represent lower limits. This appears particularly true of
the tax rate on earnings; no one to my knowledge has seriously

23
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Table A-2

MAJOR PROVISIONS OF THE NEGATIVE INCOME TAX COMPONENTS
OF SYSTEMS A AND B

Provision System A System B,
Coverage Household income must be Household income must be be-
below the program low the program breakeven
breakeven point point and head of house-

hold must be disabled or
over 65 or a female with
at least one dependent un-

der three
Base level of §$700 for each of the $1200 for each of the first
support first two adults in two adults 1in household;

household; $400 for $700 for each additional
each additional member member

Tax rate 50% on wage income, 1007 757% on wage income, 100% on
on all other taxable all other taxable income,
income, 107 on the 10% on the value of net
value of net assets assets (other than per-
(other than personal sonal effects and furnish-
effects and furnish- ings)
ings)

breakeven points and, hence, the income levels at which households
are no longer covered are positively related to guarantee levels and
negatively related to tax rates, breakeven points are similar for the

two programs.

Public Employment

The major provisions of the public employment segment of System
B are for the most part straightforward. They are set out in Table
A-3., Restricting coverage to heads of households is intended to limit
the number of program participants. The requirement that participants
first be unemployed for three months i3 an attempt to limit the pro-

gram to long-term unemployed. The intent of the furlough requirement

advocated a rate that falls below 50 percent. On the other hand, the
Syatem B guarantee level, which roughly approximates the federal po-

verty line, and tax rates are both higher than those associated with

H.R. 1 and seem close to approximating politically feasible upper

bounds. 5541
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Table A-3

MAJOR PROVISIONS OF THE PUBLIC EMPLOYMENT
COMPONENT OF SYSTEM B

Coverage Heads of households, 16 to 6% years of age, who have
been unemployed, registered with the employment ser-
vice, and actively seeking employment for at "least
three months.

Base level of 31.60 per hour for up to 9 hours per week., After 11
support consecutive months on program a participant is re-
quired to take a 1 month furlough. During furlough
- th hc will receive $128.

Tax rate U% <. all income below an amount calculated by adding
21200 for each of the first 2 adult members of the
household and $700 for each additional member and
dividing the suwm by .75; 25% on first $1000 above
that amount; 50% on second $1000; 75% on third $1000;
and 100% on all income more than $3000 in excess of
the amouirt. The amount of the tax is not permitted
to exceed the amount of income maintenance received
by the household.

is to stimulate movement out of the program and back into the private
sector. During the furiough month, the Employment Service will pro-
vide assistance in fiuding pr!vate sector employment. The tsx on all
income in excess of the System B negativé income tax breakeven point
is an Qttempt at compromise. Too high a tax rate would either dis-
courage other household members from working or encourage family split-
ting. On the other hand, too low a tax rate would allow relatively
high-income households to receive income maintenance payments. In the
analysis of these programs, we will assume that, on the average, an
hour of work in a private sector job that pays $1.60 per hour 1s per-
ceived by the employable poor as equivalent to an hour of work in a
public emplovment job. This assumption impliea, for example, that
traini. 4 received in public employment Iz thought to be no more valu-
able than on-the-job training received in :“e private sector for $1.60

per hour.

Wage Subsidy
The distinguishing feature of a wage subsidy is that no income

maintenance paymeuts are received vnless someone in the household
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works., Two alternative wage subsidy programs are presented in Table
A-4. The first alternative 1s the classical wage subsidy; the greater
the number of hours worked, the larger the amount of the subsidy. An
important feature of Alternative 1 1s that, at the same number of hours
worked, employment in any private cector job with a wage rate above
$§1.20 per hour will result in higher household income than employment
in a public employment job. The second alternative may be more po-
litically feasible than the first. It 1is very similar to the System

B negative income tax program, except that no subsidy is provided un-
less someone in the household works. Moreover, the household is pe-
nalized rather severely unless sufficient hours are worked to bring
earnings up to the amount the head of the household would receive for

a year's participation in the public employment program. Unlike

Table A-4

MAJOR PROVISIONS OF THE WAGE SUBSIDY COMPONENT OF SYSTEM B

Alternative 1

Coverage Al) private sector workers who earn less than $2.00
per hour,
Base level of Participants would receive their wage rate, plus one-
support half the difference between $2.00 and their hourly
wage.,
Tax rate Same as for public employment (see Table A-3).

Alternative 2

Coverage All households with income below the System B negative
income tax program breakeven point and with at least
one member employed in either a private sector or
public employment job.

Base level of Same as for System B negative income tax program (see
support Table A-2).

Tax rate Same as for System B negative income tax program (see
Table A-2), except that 1f actual earnings fall be-
low $3068--the annual "earnings'" from a public em-
ployment job-~-the tax rate is applied against the
latter amount.
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Alternative 1, Alternaiive 2 permits participants in the public em-
ployment program, as well as low wage private sector workers, to re-
celve a wage subsidy. Furthermore. the income received by households
headed by persons categorized as employable would be much more closely
geared to family size under the second alternative than under the
first. This minimizes potential inequities between households that
are eligible to participate in y negative income tax program and
those that are not. On the ot : hand, Alternative 1 offers consid-
erably greater inducement to werk in the private sector than on a

public employment job.

DAY CARE

Free day care will be provided for chjldren under six who are in
families participating in the public employment program or the wage
subsidy program. Day care will be provided only during hours when
all members of the household who are 16 years and older are at work,
in school, or traveling to or from work or school. It will be assumed
that parents consider the services provided by the day care program as

equally beneficial to thelr children as those provided by a typical
babysitter.
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Appendix B1
MATHEMATICAL MODEL

The simple model presented in Section II of the text can be sum-

marized by the following four equai.ions:2

U= U(lez) (B.1)
z, = g, (M, Fl, X)) (B.2)
22 = gZ(MZ’ FZ’ XZ) (B.3)

R = ”121 + nzzz = T(wm + wf) + Vv (B.4)

where the price of X(p) 1s taken as the numeraire. The household thus
maximizes utility (Equation (B.l)) subject to one resource constraint,
and two production or technological constraints. The solution to this
problem is simplified if we approach it in two stages--first find the

cost miniumizing solutions for the production of Z, and Z2 given prices

1
(wm, Wf and implicitly, p), and second maximize utility given for cost

minimizing marginal shadow prices of Z, and ZZ'

1

The first order conditions for a cost minimum for Z, may be writ-

1
ten as

kit

£ "18F

£
1]

18x

Z1 - gl(Ml, Fl’ Xl) = (

11 would like te thank John Cogan and James P. Smith for their
help and comments on the derivations presented here. This appendix
in part follows a similar model that Cogan developed before I began
work on this study.

2All symbols are defined on p. 53.

o8




where ™ is the marginal cost of Z

four equations and writing the results in Hessian form yields:l

1 Totally differentiating these

1
0 g g g = dn dz
Ml Fl Xl Trl 1 1
g g g g dM 1 dw
Ml MlMl MlFl Mle 1 nl m
A= ={1
g g g g dF - dwf
Fl MlFl FlFl Fle 1 "
g g g g dX 0
Xl M‘Xl Fle Xle 1

Solving for changes in the household's desired level of husband's time

in the home using Cramer's Rule,

Z A A
1 1712 1 22 1 32
— = + —_— dw + —— dw (B.5)
| l | | l f
Ml Ml A ﬂlMl A m ﬂlM] A

where Aij is the cofactor of the 1,jth element of A and |A| 1s the
determinant of A. Holding prices constant, the first term on the

right hand side becomes:

dM, i dz, A,
M) M) 1A]
or
b2 M
TAT ~ oz

where the partial derivative notation indicates that prices are held

constant.

1
The "1" in - has been suppressed for notational convenience.

29
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The last two terms on the right hand side can easily be trans-
formed into weighted Allen partial elasticities oi substitutionl
(Allen, 1967, p. 503) so that the derived demand equation now reads

.:.i_. = e (__..l —l) + s o} .._.._ + s ol _"l (B 6)
{ \ . .

Since [(Zl/Ml)(SMl/azl)] is unity for a homogeneous-of-degree-one
2 = - -~ ’
production function,® and le OMlMl (sFl "MyFq + sXl JMlxl) (Allen,
1967, p. 504), Equation (B.6) may be written as

M, az, ) du, dw
m
v —‘i“'i' s o — - (s 0, + s a ) _—; . (B.7)

1
1 1 By MFpowg 1 hE 1 N4

Utility maximization given the marginal cost of Z1 implicit in
the cost minimization solution yields the following familiar condi-

tions:

U1 = Aﬂl
U2 = an
R - (nlzl + n222) = 0
1
For example,
1 A32 N =( Z1 A22) Flwf dwf
mMy AL My (Al iz
where the term in brackets on the .ight hand side is SM.F (see Allen,
1967, p. 504). 1"1

2The partial derivative (3M,/3Z.) holds relative factor prices
constant but not quantities of inputs; that is, the movement measured
by this term ((Z;/M;)(8M;/9Z;)] is along a ray emanating from the
origin, and for homogeneous-of-degree-one production functions, a1l
percent increase in output requires a 1 percent increase in all in-
puts.
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where U1 and U2 are the marginal utilities of Z1 and 22 and * is the

marginal utility of wealth.
Writing the total differential of these conditions in Hessian

form,

! T -TT I A - et 7

; 0 - 21 cda t dR + Zldn1 + Azdnz

= - . = dn
B o Uy Ul 4z dr) .
!
,-r2 U12 U22 Idzz! Adnz
Again this system may be solved for le/Z1 using Cramer's Rule,
to glve
i1 (=dR + Z.dn, + Z.dn.) P12, 24 B + 97 By
Z1 Z1 171 272 B Z1 BI Z1 BI
or
dz, R iz (Q_R__ "17‘1_‘_‘1’_1_ ) "2, dﬂz) .y dr .y dr,, 5.8)
Z1 Z1 oR R R ﬂl R ﬂz 111 1 212 "
where ki = (ﬂiZi)/R.
From Equation (B.4)
R _ me dwm . wa dwf . v v
R R W R wf R V
m
also,
anl dvl dw dw
- m
R ul i SM. w + SF. Tw :
i i m i f

Therefore, the first term on the right hand side becomes

61




(B.9)

where
M=M1+M2
F = Fl + F2
Since kloll = —k2°12’ Equation (B.8) may be rewritten using (B.9), as
SR (fﬂ)ih(f_f.)d“u(z)d_vm o
Z 1|\R/ w R/ w R/ V 27120 v, T w
1 m f 2 1

Note that vwhen prize effects are taken into account, n., applies not

1
to total potential earnings but only to that fraction of time spent

at market work. Expanding the price change terms,

4 faxﬂ+(f£i"_f+!9_!
Z ”1me R W R| TV
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Definicion of Symbols

u = household utility.
Z, = consumption of ith household commodity.

8y = production function for Zi (assumed here to be homogeneous

of degree 1).

X, = input of purchased goods and services into the ith produc-

tion process.

M, = input of husband's time into the ith production process.
F, = input of wife's time into the ith production process.
L = market labor supply of husband.
L_ = market labor supply of wife.
V = nonwage-related income.
w, = market wage of the jth individual (j = M,F).

T = total available time.

R = family full wealth.
d(1)/(1) = percent change in 1.

Sp ® share of total cost of 2 accounted for by Fl (sF

1 ,
(wal)/(wal + mel + kl) with sxl similarly defined for
Xl.
Oy F. = Allen partial elasticity of substitution (Allen, 1967,
11 p. 503) between husband's and wife's time in the produc-
tion of Zl.
M K. " Allen partial elasticity of substitution betweem Ml and
11 Xl in the production of Zl'
ki = ghare of full wealth spert on Zi.
019 = elasticity of substitution between Zl and 22.

= full wealth elasticity of Zl'
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