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Abstract

This paper estimates the Frisch elasticity of labor supply, which represents the
intertemporal elasticity of substitution. Estimation of this elasticity has previously
required assuming that utility is either separable between consumption and leisure
or quasi-homothetic with respect to leisure. These restrictions are required to gen-
erate hours equations in which individual e¤ects, representing the marginal utility
of wealth, enter additively and can be di¤erenced out. Using PSID data, I relax
this assumption for a sample of prime-age men. I estimate a semiparametric labor
supply equation, using a control function to control for the individual e¤ects. This
strategy allows �xed e¤ects to be both non-additive and correlated with the regres-
sors. The average structural function and average partial e¤ects of wages on hours
are identi�ed and estimated.
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1 Introduction

The intertemporal substitution elasticity is used in many macroeconomic models and

is essential to the analysis of tax and bene�t policies. This elasticity is often estimated

with household data using marginal utility of wealth-constant labor supply functions.

The wage elasticity in these equations is known as the Frisch elasticity, and measures

the change in hours of labor supplied over time in response to receiving di¤erent wages

at di¤erent periods of the life-cycle. It is interpreted as the response of labor supply to

anticipated changes in the wage.

Frisch labor supply equations are typically derived from utility functions that are sepa-

rable in consumption and leisure, which generate labor supply equations that are additive

in marginal utility of wealth. At a minimum, estimation of Frisch, or "lambda-constant",

labor supply equations has previously required utility to be quasi-homothetic, in which

case marginal utility of can be treated as additive even if preferences are not separable.

These assumptions are made so that marginal utility, which is unobserved, can be treated

as a �xed e¤ect. The assumption that utility is separable between consumption and leisure

is widely recognized in the literature as unlikely to be true. Quasi-homotheticity is also

a strong and potentially misleading assumption. If these assumptions are false, estimates

of the Frisch elasticity used for policy analysis could be severely biased.

I examine the severity of this bias by estimating a life-cycle labor supply equation for

married men that allows for a more general form of utility, and thus does not require

additive �xed e¤ects. Speci�cally, I allow the �xed e¤ect to enter the hours equation in

an unspeci�ed, nonlinear, way. The hours equation is estimated using the double-index

semiparametric least squares estimator of Ichimura and Lee (1988). A control function is

employed to account for the �xed e¤ect, which contains the marginal utility of wealth.

This strategy allows the individual e¤ects to be both non-additive and correlated with
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other variables.

2 Literature

Modern life-cycle labor supply estimation began with Heckman and MaCurdy (1980)

and MaCurdy (1981 and 1983). These papers formulate the labor supply decision in

a given period as a function of current state variables, including wages and household

characteristics. An individual solves the following problem.

V (ait; t) = max [U (cit; hit) + �EtV (ai;t+1; t+ 1)] (1)

s.t. ai;t+1 = (1 + rt+1) (ait + withit � cit) (2)

The �rst order conditions, assuming an interior solution for consumption, are:

Uc(cit; hit) = �it (3)

Uh(cit; hit) � �itwit (4)

where �it is the marginal utility of wealth, �V
�ait
. Demands for quantities of goods and

leisure can then be written as functions of current prices and the marginal utility of wealth.

These demands are known as Frisch demands. A Frisch labor supply equation takes the

following form.

hit = fit(wit; �it) (5)
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Here, fit() may be a function of preference-shifting variables such as household or

individual characteristics. Using this equation to estimate labor supply elasticities has

two bene�ts. First, equation (5) does not include consumption, and so can be estimated

without consumption data. Second, past and future realizations of wages and any pref-

erence variables enter the hours decision only through their e¤ect on current marginal

utility of wealth. Marginal utility is unobserved, but the solution to the agent�s opti-

mization problem keeps expected marginal utility constant over the life cycle. Assuming

rational expectations and perfect capital markets, marginal utility evolves according to

the following Euler equation.

�it = E[�(1 + rt+1)�i;t+1] (6)

Estimation typically employs a log-approximation of the Euler equation, which breaks

�it into distinct components.

ln�it = �t + ln�i0 + "it (7)

Individuals determine their marginal utility of wealth at the beginning of the life cycle,

setting �i0. Marginal utility in each subsequent period di¤ers from this initial level by a

time e¤ect �t, which is a function of the common discount rate and interest rate, and an

idiosyncratic forecast error "it: The Frisch labor supply equation can now be estimated,

given proper treatment of �i0.

In order to handle the unobserved marginal utility of wealth, past studies impose a

labor supply function of the following form (Browning 1986).

g(hit) =  it(wt) + �i(�t) (8)
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The estimate of @hit
@wit

gives an estimate of the Frisch elasticity, the e¤ect of a change

in wages holding � constant. If the function �i() is the natural log, equation (7) can be

substituted in for the last term, and the time-invariant individual e¤ect, ln�i0, can be

treated as a �xed e¤ect.

The obvious bene�t of this framework is that accounting for the �xed e¤ect controls

for the in�uence of all past and future time periods on the current hours choice. The cost,

however, is that generating a labor supply equation in which the marginal utility term is

additive or log-additive requires restrictions on preferences. A common strategy follows

Heckman and MaCurdy (1980) and Macurdy (1981), and is summarized by Blundell and

MaCurdy (1999). A log speci�cation is generated by a utility function that is separable

in consumption and labor.

Uit = g(cit; Zit) + exp(�Zit�� vit)(hit)
� (9)

Which gives the �rst order condition:

lnhit =
1

1� �
(lnwit + �Zit + ln�it � ln� + vit) (10)

lnhit = � lnwit + �i0 + �t + �Zit + eit (11)

where �i;t = �(ln�i;t � ln�) and �i0, the individual e¤ect, comes from substituting in

the updating process for �i;t:1 The individual e¤ect contains time zero marginal utility of

wealth and is thus theoretically correlated with wit and Zit. Since wages in time t a¤ect

wealth, and the preference variables contained in Z a¤ect utility, the wages and preference

1Here, � = 1
��1 , � = ��, and eit = �vit.
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variables in all time periods can be expected to be correlated with the marginal utility

of wealth. The marginal utility term is therefore treated as a �xed e¤ect, and the hours

equation is estimated in �rst di¤erences.

� lnhit = �� lnwit + ��Zit + �t +�et (12)

The estimate of � is an estimate of the Frisch elasticity.

MaCurdy (1981) estimates an equation of this form and �nds the Frisch elasticity to be

0.23, which is reduced to 0.10 when time dummies are included to control for the interest

rate e¤ects �t. Since then, estimates have tended to fall within or close to this range,

include those of Altonji (1986) and Ham (1986), despite di¤erent speci�cations for pref-

erences and di¤erent instruments used to control for remaining time-varying endogeneity

of the wage.

There is ample evidence, however, rejecting intratemporal separability between con-

sumption and leisure, which is assumed by both MaCurdy and Altonji. Altonji estimates

an equation similar to (12), but then tests the separability assumption by adding terms

for cross substitution between consumption and hours. He concludes that the assumption

of separability is unlikely to be true. Browning and Meghir (1991) devise a methodol-

ogy for testing for weak separability. Using a system of conditional demand functions for

household commodities in the UK Family Expenditure Survey, they test whether these de-

mands depend on labor supply. The authors �nd that variation in labor supply variables is

important in explaining variation in budget shares. They conclude that separability of de-

mand for goods from both hours of work and labor force participation is rejected, for both

males and females. Blundell, Browning and Meghir (1993) use this dataset to extend the

idea of conditioning on labor supply to the marginal utility of wealth-constant framework.

They specify a set of preferences that allow them to exploit results on two-stage budgeting
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(Gorman 1959), �rst estimating within-period preferences, and then aggregating cohorts

and estimating intertemporal preferences. They �nd that labor market variables have

signi�cant e¤ects on consumption growth, which is a further rejection of separability.

Blundell, Fry and Meghir (1990) show that relaxing additive separability in a log-

hours labor supply equation can only be done by imposing homothetic preferences. An

alternative speci�cation is found in Browning, Deaton and Irish (1985). The authors

relax additive separability by de�ning an individual�s pro�t function and deriving the

corresponding duel problem to utility maximization. Here, the transformation for g() in

equation (5) is linear. The authors show, however, that treatment of � or ln(�) as addi-

tive in the hours equations implies intra-period quasi-homotheticity. (This point is also

discussed in Browning (1986) and Nickell (1988)). Preferences of this type restrict hours

of work and expenditures to be linearly related to within-period full income. Browning,

Deaton and Irish estimate this model using a pseudo panel created with cohort means.

While the elasticity is not parameterized as it is in the MaCurdy-type speci�cation, they

�nd the intertemporal elasticity at the mean of hours to be around 0.4 when allowing

nonseparability.

Blundell, Fry and Meghir discuss the limitations of quasi-homothetic preferences. As

expenditures increase, preferences become linear Leontief, implying that the rich have

zero within-period substitution e¤ects. In addition, the intertemporal elasticity of sub-

stitution tends to zero as expenditures rise. The authors conclude that these may be

strong restrictions to impose, and a high price to pay for relaxing separability between

consumption and leisure.

An alternative approach to estimating the intertemporal elasticity of substitution is

to parameterize utility in such a way that preference parameters can be estimated in two

stages. First, within-period preferences can be estimated using the �rst order conditions

for consumption and labor. Next, a suitably parameterized intertemporal Euler equation
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can be estimated to recover intertemporal parameters. This approach requires speci�ca-

tion of intertemporal preferences, but has the advantage of removing the restrictions on

utility discussed above, as it does not require marginal utility to be additive in the �rst

order condition for hours. It does require data on consumption, however, which can be

di¢ cult to obtain at the individual level, since purchases are often made at the household

level. The two-stage approach also requires dealing with the endogeneity of consumption

in the hours decision.

I relax the restrictions on utility that are needed to estimate an additive �xed e¤ects

Frisch labor supply equation, but do not require data on consumption. I estimate a

log-hours equation in which the marginal utility term is allowed to enter the equation

in an unspeci�ed manner, allowing for nonseparability and nonhomotheticity. I identify

and estimate the average structural function, which gives the expected value of the hours

function at a given X, averaged over the marginal utility of wealth.

This methodology also has the advantage of allowing the Frisch elasticity to vary at

di¤erent points in the data. Models that imply a constant Frisch elasticity are typically

rejected, and the literature has found signi�cant di¤erences in elasticity among wealth

quantiles. For example, using a two-stage approach similar to that discussed above, Ziliak

and Kniesner (1999) �nd that the Frisch elasticity rises with wealth, so that the hours

response to a wage change is about 40% higher for the wealthiest quartile of men than

for the poorest quartile. The authors conclude that examining only average elasticities

obscures the distributional e¤ects of tax policy. I therefore also estimate the distribution

of the wage elasticity, both averaged over the individual e¤ect and unconditionally.
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3 Estimation and identi�cation

I relax the assumptions that estimating equation (8) imposes on utility by allowing

for an arbitrary relationship between the marginal utility of wealth and the observed

variables that determine labor supply. This is achieved by estimating an hours equation

that allows the individual e¤ect to enter in an unspeci�ed way. Denote the observed

variables Xit = [lnwit; Zit;�t]. Let �it = [�i0; "it]: The equation of interest is

lnhit = h�(Xit; �it) + eit (13)

Here, eit is a zero-mean error term, assumed to be uncorrelated with X and �. The

function h�() is unspeci�ed, and allows for interactions between its two arguments. Life-

cycle theory tells us that the marginal utility of wealth is a function of an individual�s

wages and other characteristics in every period of the life cycle. The unobserved �i0 is

therefore correlated with the variables in Xit, and correlation between the two arguments

of h�() must be taken into account. The objective is to estimate structural e¤ects using

equation (13). In order to identify the e¤ects of changes in the X variables on hours, I make

the following three assumptions. Maurer, Klein and Vella (2007) apply a similar approach

in a semiparametric binary choice model that is estimated by maximum likelihood.

De�ne Xi as individual i�s realization of X for all time periods; Xi =Xi;1, Xi;2,..., Xi;T

.

Assumption 1:

hi;t depends on Xi and the error term only through contemporaneous compo-

nents.

hi;t ? Xi; �ijXi;t; �i;t
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This assumption follows directly from life-cycle theory and is the driving intuition

behind the Frisch labor supply equation. Past and future wages and taste-shifters a¤ect

labor supply for individual i at time t only by changing the value of marginal utility of

wealth. After controlling for the unobserved heterogeneity, �i0, the variables in Xit and

the idiosyncratic forecast error "it have no e¤ect on hours in other time periods.

Assumption 2:

There exists a single index Xi;t� such that hi;t and Xi;t are conditionally inde-

pendent given Xi;t� and �it

hit ? XitjXit�; �it

This assumption is a dimensionality reduction, or index restriction, which states that

the e¤ect of a change in Xit on hit can be summarized through a single index. An index

restriction is not required theoretically, but is required for the function to be well identi�ed

using a reasonable sample size of data. Note that wages and household characteristics have

been included in the same index. Ideally, one might estimate a model with three indices, to

allow arbitrary interactions of the wage, the characteristics in Z, and the individual e¤ect.

This is not feasible given the assumptions needed for the current estimator, however. Thus

I assume that the relationship between the individual e¤ect and the X variables can be

summarized by the index restriction.

The remaining barrier to estimating the hours equation is that a conventional orthog-

onality condition is violated. As described above, theory indicates that Xit is correlated

with the unobserved marginal utility of wealth e¤ect, �i0. A control function is therefore

employed to restore the desired orthogonality conditions. Once the marginal utility of

wealth is controlled for, Xi;t is uncorrelated with the remaining error term. The control
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function assumption is stated as follows.

Assumption 3:

There exists a control function Vi such that �it and Xi;t are conditionally

independent given Vi

�it ? Xi;tjVi

This assumption allows for identi�cation of what are known in the semiparametric

literature as structural e¤ects. By requiring Xi;t and �it to move separately in the data,

conditional on the control function, the e¤ects of a change in X while holding � constant

can be identi�ed.

The choice of an appropriate control function is guided by the theory of life-cycle

labor supply. Marginal utility of wealth depends on wages, taste-shifters, and any non-

wage income that contributes to wealth, in all periods of an individual�s life. A linear

combination, speci�cally the average, of these observed variables is employed here to

control for the part of the error term that is correlated with Xit. Conditioning on this

function, Xit and �i0 are independent.

Let Vi be a vector of the time means of each X variable for individual i, as well as the

mean of household income other than his own wage, for the individual over time. Other

household income provides a natural exclusion restriction, entering the control function

but not Xi;t. Income obviously a¤ects wealth, and thus marginal utility, but does not

enter the hours equation once marginal utility has been controlled for. In addition, age

is left out of the control function, assuming that the men in the sample have the same

expected life span and thus the same average age over time. The control function and

hours equation to be estimated become:
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eXi =
1

T

TX
t=1

eXit

Vi = eXi
 (14)

hi;t = h(Xi;t�; eXi
) + ei;t (15)

This approach is similar to Chamberlain�s (1982) �correlated random e¤ects�model,

in which the dependence of the individual e¤ect on the X variables is modeled as a

combination of past and future Xs. It is also related to the identi�cation strategy of Altonji

and Matzkin (2005), who use additional external variables as controls in a nonlinear panel

data model. The approach used here is much more practical to implement, however,

because of the index restrictions.

The �nal estimator is the double-index semiparametric least squares estimator of

Ichimura and Lee (1988). Let � = [� 
]: The estimate of the parameters is

b� = min
�

X
i;t

� it

�
hit � bE hhjXit�; eXi


i�2
(16)

Here, bE is a nonparametric expectation. The indices are orthogonalized, then the

joint density is estimated as the product of two normal kernels. Local smoothing is

used as a bias-reduction technique, following Klein and Vella (2006). They �nd that

using local smoothing, rather than Ichimura and Lee�s suggestion of higher-order kernels,

signi�cantly improves the �nite sample performance of the double-index estimator. A

trimming function, � it, is employed, placing zero weight on observations that have index

values below the �fth or above the 95th percentile of the distributions.

The semiparametric estimation described above allows estimation of the average struc-
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tural function (ASF) suggested by Blundell and Powell (2000, 2003). The ASF describes

how the structural function, h�(Xit�; �it), averaged over the unobserved individual het-

erogeneity �i;t, depends on X. This is an important object to estimate in the present

application, as the relationship between the structural index, Xit�, and hours of work

depends on the marginal utility of wealth. For example, individuals with a lower level

of wealth (and thus higher marginal utility), might be less responsive to a change in the

index variables if they need to keep working to maintain a minimum level of income.

Households with greater wealth may have the ability to be more �exible when preference

variables change. In particular, this means that the Frisch elasticity may depend on on

an individual�s level of marginal utility.

At a �xed realization of X, X0, the ASF is de�ned as

�(X0) =

Z
h�(X0�; �it)dF�it (17)

This gives the average value of the hours function at X0, with the average taken over

the marginal density of the individual heterogeneity. Employing the control function

assumption, this expression becomes.

�(X0) =

Z Z
h�(X0�; �it)dF�itjX
dFX
 (18)

=

Z
h(X0�;X
)dFX


The estimates of the index parameters, b� and b
, and the function bh() above, allow
computation of the predicted bh at any Xit and eXi combination. The average structural

function is computed at a given X0 as
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b�(X0) =
1

N

NX
i=1

bh(X0
b�;Xi
) (19)

The average is taken over the marginal distribution of the estimated control function.

The estimation above also allows computation of the average partial e¤ects (APE),

which give the change in hours with respect to a change in X, averaged over the marginal

distribution of the individual e¤ect. In particular, denote the wage elasticity at a given

X0 as hw, and the APE as �(X0).

hw(X0�; �it) =
@h(X0�; �it)

@w
(20)

�(X0) = E� [hw(X0�; �it)]

Given assumption 3, the control function assumption, this expression can be rewritten

as

�(X0) = EXi

�
hw(X0�;Xib
)� (21)

(Wooldridge 2002). This function gives estimates of the Frisch elasticity for di¤erent

values of the structural index, averaged over the marginal utility of wealth. To estimate

�(X0), �rst the wage elasticity is estimated for each individual, at di¤erent values of

the control function index, by a local linear regression. The wage elasticity at each

combination of indices is computed as @h(X0
b�;Xib
)

@(X0b�) �b�wage. Next, the estimated APE of the
wage for a given X0 is the average of these elasticities over the control function.

b�(X0) =
1

N

NX
i=1

bhw(X0
b�;Xib
) (22)
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Given the interest in the literature in the variation of the Frisch elasticity with respect

to di¤erent levels of wealth, I also compute unconditional wage elasticities. Using the local

linear regression estimates of the Frisch elasticity for each individual, without averaging

out the individual e¤ect, I examine variation in the elasticity with respect to the control

function. This provides an illustration of how di¤erent values of marginal utility of wealth

impact an individual�s responsiveness to changes in the wage.

4 Results

The data are from the Michigan Panel Study of Income Dynamics (PSID) from the years

1984 to 1994. The sample was chosen to most closely match the samples used in the

standard papers on life-cycle labor supply, and therefore includes prime-age men, aged

25 �55, who were employed during each period in the sample. The hours variable used

is an individual�s annual hours of work. Characteristics in X include marital status, self-

reported health status on a scale of 1 to 5, the numbers of total children and young children

(under age 6) present in the household, age, age-squared, education, and an interaction

between age and education.

Although the control function accounts for endogeneity of the wage due to time-

invariant heterogeneity, there is still an important potential source of correlation between

the wage term and the error. The typical labor-supply equation uses a measure of hourly

earnings that is computed by dividing labor income by the number of hours worked. If

hours of work are measured with error, a negative correlation is induced between the

measurement error of hours and the measurement error of wages (see Altonji 1986). To

avoid this problem, I use data only for workers who report an hourly wage rate. This

strategy has the disadvantage of limiting the sample to workers who earn an hourly wage,

rather than an annual salary. As these workers are not likely to be a random sample of
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employees, the results and conclusions below can only be interpreted as statements about

prime-age men who work for an hourly wage.

The �rst column of Table 1 presents the results of estimating the hours equation

by OLS. The wage coe¢ cient is -0.011 and signi�cantly di¤erent from zero. The third

column presents the results of �xed e¤ects estimation, which provides an estimate of

the standard Frisch labor supply model, controlling for unobserved marginal utility of

wealth with the �xed e¤ect. The signs and signi�cance levels of several of the coe¢ cients

change, indicating that the individual e¤ects are in fact correlated with the regressors.

The wage coe¢ cient is still negative, but smaller in magnitude than the OLS coe¢ cient

and not signi�cantly di¤erent from zero. Life-cycle theory predicts that the intertemporal

elasticity of substitution, captured here by the wage coe¢ cient, must be positive. Thus

the simple �xed e¤ects model seems to fail in this dataset.

Figure 1 presents the estimate of the ASF. The ASF is upward sloping over most of

the support of the structural index. It increases from a value of 7.58 to a value of 7.95.

The dependent variable is log hours, so these values correspond to annual hours of work

ranging from 1,939 to 2,853. Since an increase in the structural index is associated with

an increase in the ASF, variables that increase the index can be interpreted as increasing

the expected number of hours of work, averaged over the distribution of the marginal

utility of wealth.

Table 2 presents the parameter estimates of the structural index. Semiparametric

estimates using kernels are identi�ed only up to location and scale. A constant is therefore

excluded from each index. The coe¢ cient on age is normalized to one in the structural

index, and the coe¢ cient on the average wage is normalized to one in the control function

index. Given this normalization, the remaining coe¢ cients can be interpreted in relative

terms. All variables have been standardized to have mean zero and standard deviation

of one. The log wage, education, number of children, and marital status all enter the
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index with positive coe¢ cients, and have t-statistics greater than 2. A one standard

deviation increase in education, however, has a �ve times greater impact on the index

than a one standard deviation increase in the log wage. A standard deviation increase

in the number of children present impacts the index twice as much as education, and a

standard deviation increase in marital status contributes by far the most to the index.

The coe¢ cient on self-reported health status is also positive, but not signi�cantly di¤erent

from zero. In contrast to the number of children, which increases the index, the number

of young children impacts the index negatively, with a standard deviation increase in

each leading to about the same magnitude of impact on hours. The interaction between

age and education is also negative and signi�cant, indicating a drop-o¤ to the impact of

education as the individual ages. Several of the time dummy variables are signi�cant as

well.

Table 3 presents the parameter estimates for the control function index. The mean

of income, the mean numbers of children and young children, and mean health status all

impact the index negatively and have coe¢ cient estimates that are strongly signi�cantly

di¤erent from zero. Only the mean of marital status enters with the opposite sign. Stan-

dard deviation changes in the means of health and number of children have the greatest

impact, with about the same magnitude. The number of young children has about 75%

of the impact of the overall number of children, and in this case both move the index

in the same direction. The mean of education has the smallest coe¢ cient, and is not

signi�cantly di¤erent from zero.

The Frisch elasticity is estimated as the Average Partial E¤ect of the wage on the struc-

tural function, and is presented in Figure 2. The estimated elasticity ranges from -0.025

up to 0.0042. While starting out negative and initially increasing, it remains relatively �at

over most of the support of the structural index. At the median of the structural index,

the Frisch elasticity is estimated to be 0.0005826. This number is lower than MaCurdy�s
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estimate of 0.1, but generally in keeping with the �ndings in panel data that the Frisch

elasticity is positive but small. The semiparametric model is an improvement over the

�xed e¤ects model, in that the wage elasticity is positive, as predicted by life-cycle theory.

This result suggests that the control function is successfully capturing the impact of the

unobserved marginal utility of wealth term, and that allowing the individual heterogeneity

to enter the hours equation non-additively signi�cantly improves the estimation.

While there is not a great deal of variation in the wage elasticity with respect to the

structural index, it is also instructive to see how it varies with the control function. Figure

3 presents the estimates of the wage elasticity over the support of the control function in-

dex, as described above. The wage elasticity decreases as the index increases. The control

function captures the individual�s marginal utility of wealth, so wealth is decreasing as

the index increases. The interpretation of Figure 3 is therefore that wealthier individuals

have a greater Frisch elasticity, indicating that they are more �exible in responding to

changes in the wage. This result is in agreement with the �ndings of Ziliak and Kniesner,

who also document a higher Frisch elasticity for wealthier men.

5 Conclusion

This paper contributes to the literature on life-cycle labor supply by estimating a Frisch

labor supply equation without requiring additive �xed e¤ects. Allowing �xed e¤ects to

enter the hours equation nonlinearly allows for a non-separable, non-quasihomothetic

utility function. The Frisch elasticity is found to be positive, at 0.00058, and signi�cantly

di¤erent from zero. This value is not outside the range of estimates found in the existing

literature, although it is quite close to zero. Prime-age men who work for an hourly wage

are therefore found to respond very little to changes in the wage when making labor supply

decisions. The di¤erence between the linear �xed e¤ects estimate and the semiparametric
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estimate suggests that an hours equation with additive �xed e¤ects represents a mis-

speci�cation of the labor supply function. This result can be interpreted as a rejection

of the assumptions on utility that are necessary to generate a labor supply equation with

additive �xed e¤ects.

In addition to parameter estimates, the shape of the hours function and its wage

derivatives are explored. The Average Structural Function and Average Partial E¤ects

are identi�ed and estimated, with the ASF found to be increasing in the structural index

while the APE remains relatively �at. In addition, the wage elasticity is found to be

decreasing in the marginal utility of wealth.
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Table 1: OLS estimation.
OLS t-stat Fixed E¤ects t-stat

ln wage -0.011 (-1.020) -0.007 (-0.350)

education -0.032 (-2.740) 0.012 (0.660)

kids 0.009 (2.620) 0.003 (0.550)

youngkid -0.018 (-2.010) -0.003 (-0.390)

age -0.029 (-3.780) 0.002 (0.210)

age2 0.000 (2.990) 0.000 (0.220)

age*ed 0.001 (2.950) 0.000 (-0.720)

health -0.008 (-1.950) 0.005 (1.160)

married 0.044 (3.740) 0.035 (2.270)

constant 8.400 (42.220) 7.543 (29.500)
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Table 2: structural index.
index coe¢ cient t-stat

ln wage 0.291 (2.492)

education 1.586 (2.670)

children 3.280 (4.050)

young children -3.629 (-3.463)

age squared -0.070 (-0.449)

age*education -7.075 (-3.193)

health 0.261 (1.439)

married 13.265 (3.257)

year 1985 0.660 (1.665)

year 1986 1.233 (3.076)

year 1987 2.756 (4.605)

year 1988 3.722 (4.624)

year 1989 4.422 (4.422)

year1990 5.398 (4.660)

year 1991 6.689 (4.402)

year 1992 7.496 (4.138)

year 1993 0.729 (1.572)

year 1994 2.466 (5.199)

Table 3: control function index
index coe¢ cient t-stat

mean income -0.771 (-7.088)

mean education -0.142 (-0.828)

mean children -2.381 (-9.588)

mean young children -1.839 (-13.569)

mean health -2.644 (-12.271)

mean married 1.168 (12.490)

23



Figure 1

Figure 2

24



Figure 3
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