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ABSTRACT

Changes in the Labor Supply Behavior of Married Women:
1980-2000

Using March Current Population Survey (CPS) data, we investigate married women’s labor
supply behavior from 1980 to 2000. We find that their labor supply function for annual hours
shifted sharply to the right in the 1980s, with little shift in the 1990s. In an accounting sense,
this is the major reason for the more rapid growth of female labor supply observed in the
1980s, with an additional factor being that husbands’ real wages fell slightly in the 1980s but
rose in the 1990s. Moreover, a major new development was that, during both decades, there
was a dramatic reduction in women’s own wage elasticity. And, continuing past trends,
women'’s labor supply also became less responsive to their husbands’ wages. Between 1980
and 2000, women’s own wage elasticity fell by 50 to 56 percent, while their cross wage
elasticity fell by 38 to 47 percent in absolute value. These patterns hold up under virtually all
alternative specifications correcting for: selectivity bias in observing wage offers; selection
into marriage; income taxes and the earned income tax credit; measurement error in wages
and work hours; and omitted variables that affect both wage offers and the propensity to
work; as well as when age groups, education groups and mothers of small children are
analyzed separately.
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. Introduction

One of the most dramatic developments in the United States since World War Il has been
the increasing labor force participation of women. Whereas in 1947 31.5% of women and 86.8%
of men were in the labor force, by 1999, women’s labor force participation had roughly doubled
to 60%, while men’s had fallen moderately to 74.7%." What was a comparatively rare event in
the late 1940s—women working outside the home—nhad become the mode by the 1990s. And,
reflecting shifts in both men’s and women’s labor supply behavior, the gender gap in labor force
participation rates fell from 55 to 15 percentage points, a 73% decline. Beginning in the late
1970s or early 1980s, women’s relative wages also rose: the female/male ratio of annual
earnings of full-time, full-year workers increased from 60.2% in 1980 to 72.2% in 1999.
Moreover, during the post-1970 period, women’s representation in high-paying professions and
managerial jobs also greatly increased. Since 1990, however, women’s increases in labor force
participation and relative wages have slowed. For example, their labor force participation rose
only from 57.5% to 60% between in 1990 and 1999, a much slower rate of increase than in
previous decades. Over the same period, the female/male ratio of annual earnings for full-time,
full-year workers barely increased from 71.6% in 1990 to 72.2% in 1999.

Since women’s labor supply is positively affected by their own wages and negatively
affected by men’s wages, the concurrent slowdowns in both women’s relative wage and
employment increases in the 1990s suggest the possibility that the latter is a labor supply
response. In this paper, we shed light on the connection between wages and labor supply by
using March Current Population Survey (CPS) data to investigate women’s labor supply
behavior over the 1980-2000 period. We focus on married couples in light of a long tradition in
labor supply research that emphasizes the family context in which work and consumption
decisions are made (Blundell and MaCurdy 1999). And, moreover, changes in the labor supply

behavior of married women have driven the changes in labor supply for women overall. Chiefly

! Data in this paragraph are from published government sources summarized in Blau, Ferber and Winkler (2002).



we focus on annual hours including the nonemployed, but also investigate participation (i.e.,
positive work hours) and hours conditional on employment.

One goal of our research is to shed light on the reasons for these changes in labor supply.
Why did married women’s labor supply rise so much in the 1980s, and why did its increase slow
in the 1990s? We study the impact of changing wage offers to women and men, as well as
nonlabor income, and demographic factors (for example, the number and age composition of
children) as causes of the labor supply trends. These factors can be thought of as changes in the
explanatory variables in women’s labor supply function, and we find that they play some role in
explaining the overall patterns. In addition, we study whether the function itself has changed
over the 1980-2000 period, and it is the changes in the labor supply function that comprise the
most dramatic of our findings.

We find that married women’s real wages increased in both the 1980s and 1990s and
these caused comparable increases in labor supply in each decade, given women’s positively-
sloped labor supply schedules. However, their labor supply function shifted sharply to the right
in the 1980s, with little shift in the 1990s. In an accounting sense, this difference in the supply
shift is the major reason for the more rapid growth of female labor supply in the 1980s than the
1990s. In addition, married men’s real wages fell slightly in the 1980s but rose in the 1990s, a
factor that contributed modestly to the slowdown in the growth of women’s labor supply in the
1990s.

Most strikingly we find that, over both decades, there was a steady and dramatic
reduction in women’s own wage labor supply elasticity, a significant new development. In
addition, continuing a long-term trend, married women’s labor supply became substantially less
responsive to their husbands’ wages, particularly over the 1980s. Taking the 1980 to 2000
period as a whole, we estimate that married women’s own wage elasticity was reduced by 50 to
56 percent, while their cross wage elasticity fell by 38 to 47 percent in absolute value. These
reductions occurred at both the extensive and intensive margins; however, the fall in own wage

elasticities for annual hours occurred mostly through a reduction of responsiveness at the



extensive margin. In contrast to the trends for wives, husbands’ own wage elasticities were very
small and did not show a strong pattern over time, and husbands showed little labor supply
responsiveness with respect to their spouses’ wages. Thus, women’s own and cross wage labor
supply elasticities were becoming more like men’s. Such a development is likely to be due at
least in part to the fact that, with rising female participation rates, fewer and fewer women are on
the margin between participating and not participating in the labor force. Moreover, increasing
divorce rates and increasing career orientation of women are also expected to make their labor
supply less sensitive to their own wages and to their husbands’ wages (Goldin 1990).

We found that these patterns hold up in virtually all cases under a variety of alternative
specifications and estimation methods. An innovative feature of one of these alternatives is to
control for the selection into marriage, an important exercise since the incidence of marriage has
been steadily falling. This raises the possibility that the sample of married women has become
more “marriage-prone” over time relative to the whole population of women, and this
compositional shift could influence the measured labor supply elasticities among married
women. However, our results hold up even when we account for this compositional factor.

The reduction in married women’s labor supply elasticities implies that government
policies such as income taxes that affect marginal wage rates have a much smaller distortionary
effect on the quantity of labor supplied now than in the past. Conversely, our results imply that
the potential for marginal tax rate cuts to increase labor supply is much smaller now than 20
years ago, since tax rates were much higher then and so was married women’s labor supply
responsiveness. In addition, the potential for increases in demand in the female labor market to
raise the quantity of women’s labor supply is also much smaller than previously; rather, any
increases in demand for women will cause larger increases in women’s relative wages than

previously.

1. Recent Research on Female Labor Supply and Research Questions of the Study



As surveyed by Blundell and MaCurdy (1999), there have been numerous studies of
female labor supply. We do not repeat such a survey here. Rather, we report on some recent
studies of women’s labor supply to provide both a sense of the econometric issues researchers
have faced and the results that were obtained. As a baseline, Blundell and MaCurdy (1999)
report that across 18-20 estimates of own wage labor supply elasticities in various recent studies,
the median elasticity was 0.08 for men and 0.78 for married women. Jacobsen (1998)
summarizes existing work as showing a median male labor supply elasticity of -0.09 and a
female elasticity of 0.77. And Filer, Hamermesh and Rees (1996) characterize the middle-level
estimates of labor supply elasticities as equaling 0.0 for men and 0.80 for women. For cross
wage elasticities, Killingsworth (1983) reports a median spouse wage elasticity of 0.13 for
married men’s labor supply and -0.08 for married women’s labor supply, although a recent study
of the 1980s by Devereux (2004), analyzing labor supply conditional on having positive hours,
reports a cross elasticity of roughly -0.4 to -0.5 for women and -.001 to -.06 for men.

These surveys suggest that women’s labor supply is considerably more sensitive to their
own wages than is men’s. This difference is usually explained by the traditional division of
labor in the family, in which women are seen as substituting among market work, home
production and leisure, while men are viewed as substituting only or primarily between market
work and leisure (Mincer 1962). Since women have closer substitutes for time spent in market
work than men do, changes in market wages are expected to have larger substitution effects on
women’s labor supply. Further, since, given traditional gender roles, women are perceived as
secondary earners within the family, their labor supply is likely to be more negatively affected
by their spouse’s wages (though issues of complementarity and substitutability of the home time
of husband and wife also need to be considered). A corollary of this reasoning is that to the
extent that the traditional division of labor is breaking down and men and women more equally
share home and market responsibilities, we expect women’s labor supply elasticities to approach

men’s over time.



As similar conclusion is reached by Goldin (1990). She reports that around 1900, when
relatively few attractive labor market options were available to women and there was
considerable stigma against wives working, married women’s own wage elasticity was very
small, but the cross elasticity with respect to their husbands’ wages was negative and very large
in absolute value. However, as women’s education levels rose and their job opportunities
became more varied, the stigma against married women working diminished. As a consequence,
their own wage elasticity increased substantially while their responsiveness to other family
income (primarily husband’s income) decreased. Goldin further reasons that, as divorce rates
have risen since 1960, and women’s jobs have increasingly became careers as opposed to merely
a means to earn income, not only should the effect of husbands’ income continue to decline in
magnitude, but the substitution effect of own wages on married women’s labor supply should
begin to fall as well. Studies reported in Goldin (1990), spanning data from 1900 through 1970
(pp. 132-33), present clear evidence of a declining responsiveness to husband’s income over this
period. Some data reviewed by Goldin suggested declining own wage elasticities of married
women after 1950. Indeed, based on one study, Mroz (1987), by 1975, women’s labor supply
responsiveness to wages and income looked like those for men. However, as we have seen,
Blundell and MaCurdy’s (1999) comprehensive review, with most of the data in the studies cited
coming from the 1970s and early 1980s, continued to find a large gender difference in own wage
elasticities, with men’s elasticities near zero and women’s at 0.8. Consistent with this, taking the
1968-70 to 1988-90 period as a whole, Juhn and Murphy (1997) find evidence not only of a
continued reduction in the labor supply responsiveness of married women to their husbands
earnings, but of an increase in married women’s responsiveness to their own wages.
Nonetheless, Goldin’s (1990) reasoning about women’s careers and the anticipation of divorce
does lead one to expect an eventual decline in own wage elasticities for married women, as well
as a continued decline in their responsiveness to husband’s income. This expectation forms a

central research focus of this paper.?

2 |n the process of completing a revision of the August 2004 version of this paper we became aware of a recently



Although married women’s labor force participation increased dramatically over the
1960s and 1970s, it is not unreasonable that the expected decrease in own wage elasticities did
not occur until the 1980s. Beginning in the 1960s, increases in the participation rates of married
women were associated with a new pattern of entry of younger women, who previously tended
to withdraw from the labor force during the childbearing and childrearing years (Blau, Ferber
and Winkler 2002, pp. 86-88). As this process continued and more firmly took hold, the
resulting greater attachment of women to the labor force over the life cycle likely became more
and more the norm, eventually generating the expected decline in married women’s own wage
elasticities. Lags may have also occurred in the response to rising divorce rates. The divorce
rate increased substantially over the 1960s and 1970s, but then leveled off and actually fell
somewhat in the 1980s (Blau, Ferber and Winkler 2002, p. 305). Nonetheless, it remained high
and it is reasonable that expectations of marital instability continued to be realigned to the
(relatively) new higher levels.

Another strand of labor supply research takes as its central question the explanation of
changes in the quantity of labor supplied by women, especially the rapid increases we have seen
since the 1950s. Of course, supply responsiveness to wage opportunities will likely play an
important role in such explanations. For example, Goldin (1990) takes existing estimates of
women’s labor supply elasticities and builds a simple supply and demand model of the female
labor market to explain women’s rising labor force participation over the 1890-1980 period. For
the most recent time period analyzed, 1960-80, she concludes that the majority of the increase
can be explained by responses to improving labor market opportunities, with a smaller portion
explained by rightward shifts in women’s labor supply functions.

More recent studies seek to explain the continued rise in women’s labor supply in the

1980s and early 1990s. According to Juhn and Murphy (1997), a popular explanation for rising

completed working paper on this topic, Heim (2004), which finds, as we do, declining own wage and income
elasticities of labor supply for married women over a roughly similar period (1979-2003 in his case). Although his
paper also uses CPS data, there are a number of differences in our approaches further suggesting that this finding is
quite robust. Our paper considers a wider range of robustness and specification checks than Heim and also examines
the sources of the slowdown in the increase in married women’s labor supply in the 1990s compared to the 1980s.



female participation in the 1970s and 1980s was that married women were forced to enter the
labor market due to declining real wages and declining employment opportunities for their
husbands. However, Juhn and Murphy (1997) cast doubt on this explanation by noting that the
women with the fastest increases in labor supply during this period were married to men with
high wages rather than to men with low wages, and high wage men experienced more rapid wage
increases over this period than low wage men. If husbands’ wages were playing a large role,
then the labor supply of women married to low wage men should have increased the fastest, and
of course the opposite happened. Juhn and Murphy (1997) conclude that changes in married
women’s own wage opportunities play a major role in explaining the pattern of labor supply
increases—women whose wages grew fastest also had the fastest increases in labor supply.
Moreover, as is the case in many labor supply analyses, they conclude that economic variables
can account for only a small portion of the increase in the labor supply of married women.
Similarly, in analyzing changes in women’s labor supply over the 1975-94 period, Pencavel
(1998) also concludes that rising own wage opportunities play a role. His estimates also leave a
large portion of the increases in labor supply unexplained and thus due to shifts in labor supply
functions.

For the 1990s taken separately, the question may again be raised about the relative
importance of changes in own and husbands’ wages in explaining the trends in married women’s
labor supply. Since husbands’ real wage growth improved in the 1990s (see below), it is
possible that this factor may explain some of the slowing of the increase in married women’s
labor supply during this decade. Estimates of the role of this factor will be provided in our

empirical results below.

I11. Econometric Issues in Estimating Labor Supply Models

Many analyses of labor supply use cross-sectional data on individuals to estimate

functions such as the following static labor supply models:



(1a) H=ay+alnW+a)l +B'’X +u, or

(1b) H= o + b1InW + baInW; + BsA + C'X + up,

where for each individual i (suppressing subscripts), H is hours worked, W is one’s own hourly
wage offer, | is family asset income plus spouse’s earnings, X is a vector of control variables, W;
is one’s spouse’s hourly wage offer (assuming one is married), A is family asset income, and u,
and uy are disturbance terms.

Model (1a) is a traditional static labor supply function in which coefficient a, indicates
the income effect, while a; is the impact of an uncompensated wage increase.®> Model (1b) is
more general than (1a) in that one’s spouse’s wage is allowed to have an effect on labor supply
that is different from the impact of sources of income other than the labor income of either
spouse (A). In this case, considerations of substitution or complementarity of husband’s and
wife’s leisure can be taken into account (Ashenfelter and Heckman 1974). The model with
husband’s wages entered separately can also be interpreted in light of family bargaining models.
In contrast to unitary family models in which it is assumed that all income is pooled, such
models predict that individual labor supply and consumption behavior of husbands and wives is
differentially influenced by their own sources of income, (Lundberg and Pollak 1994; McElroy
and Horney 1981; Manser and Brown 1980)."

Estimation of equations such as (1a) and (1b) presents an array of econometric
difficulties that have been addressed by the literature on labor supply, and we use many of the
techniques developed by this work. First, we do not observe wage offers for those without jobs.

We impute wages for this group, as detailed in the Data Appendix, by assigning them the

® The substitution effect can be computed by lowering nonlabor income by (dInW*W)*H when log wages increase
by dInW and taking the following sum: [a;-(dINW*W*H)a,].

" A family bargaining approach also suggests disaggregating non-labor income A according to ownership, and we
estimate some models with this specification as well.



predicted wages for people with the same observed characteristics who had low work hours, a
procedure similar in spirit to that used by Juhn (1992) and Juhn and Murphy (1997). The
predictions come from wage regressions. As an alternative, we also implement a more
traditional selectivity bias correction to assign wages to nonworkers, following Heckman (1979).

Second, the issue of measurement error in labor supply analysis is a potentially serious
one, since in many data sources, including the CPS, the wage variable is computed by dividing
annual earnings by annual work hours. Measurement error in work hours thus induces a
negative bias on the wage. Third, a related problem concerns omitted variables. It is plausible
that the omitted factors that influence a worker’s wage offers such as motivation are also
correlated with unmeasured willingness to work. Go-getters are likely to have high wages and
long work hours, suggesting an alternative explanation besides upward-sloping labor supply for
a positive sample correlation between wages and work hours.

Traditional solutions for the problems of measurement error and omitted variables
involve finding instruments for wages, and as described more fully below, we perform
instrumental variable (IV) analyses on equations (1a) and (1b). In addition, Angrist (1991), for
example, shows that estimating labor supply analyses using grouped data is equivalent to IV on
individual data with group averages serving as the instruments. Using group averages as the unit
of analysis leads the measurement errors and the unmeasured factors mentioned above to cancel
out as the number of observations within cells gets large. We are thus left with a wage-hours
correlation that tends toward the true causal relationship. And unlike traditional IV approaches
using individual data, the grouped data approach does not require the use of exclusion
restrictions, many of which may be difficult to justify on theoretical grounds. In addition to
Angrist (1991), several analysts have used grouped data to study labor supply, including
Blundell, Duncan and Meghir (1998), Pencavel (1998), and Devereux (2004), and we present
some results using such methods here.

While using grouped data is appealing for the reasons just mentioned, this method also

has some drawbacks. The grouped data approach yields small sample sizes for regression



analyses. Moreover, taking unmeasured cell characteristics into account requires a cell-fixed
effects analysis which imposes some restrictions on the behavior of the labor supply parameters
over time (as shown below). In contrast, the traditional approach using individual data and
independent cross sections preserves large sample sizes and allows for more flexible estimation
of the time path of the parameters. Thus, in our opinion, the cell mean approach and the
traditional approach using individual observations both have some drawbacks and some
advantages, and we present results using both techniques. In the interest of allowing for
maximum flexibility in the time path of the parameters, we particularly emphasize the traditional
approach, though our broad conclusions are the same in each case.

Fourth, equations (1a) and (1b) impose a linear functional form; that is, they treat the
decision to increase one’s work hours from, say, 0 to 100 similarly to an increase from 1500 to
1600. But, the process determining labor force participation may differ from the process by
which workers adjust their hours given that they are already working (Heckman 1993).
Recognizing this possibility, we also explore whether the own and cross wage elasticities of
participation (i.e., positive work hours) have behaved similarly to those for unconditional work
hours and also for work hours conditional on working. In analyzing the determinants of work
hours conditional on working, we adjust for the selectivity of those observed working. An
additional functional form issue concerns the possible truncation of work hours for many
workers at a conventional full-time, full-year level, possibly limiting the responsiveness of such
workers to wage increases. We address this possibility by estimating median regressions, where
the estimates are not sensitive to behavior at the tails of the distribution of work hours.

Fifth, our sample focuses on married women, the most interesting group to study in a
family context and the group whose behavior has driven the aggregate trends. During the period
of our study, the share of women who were married spouse present declined, raising the
possibility that our results could be contaminated by changes in self-selection into the married
group. As the marriage rate falls, married women may become more “marriage-prone” relative

to the total population of women, on average. If unobserved marriage-proneness is correlated

10



with the motivation to work in the market, then comparisons across years may reflect selection in
addition to actual behavioral changes. Below, we implement some adjustments for this
possibility.

Finally, the theory of life cycle labor supply suggests that one’s response to a wage
increase will differ according to whether it was anticipated (Blundell and MaCurdy 1999). On
the one hand, suppose one has an idea of the path of annual wage rate offers over one’s life
cycle. Then for a given person, we are likely to observe a positive correlation across years
between hourly wage offers and work hours as people supply labor during the most
advantageous periods in which to do so. This is the intertemporal substitution effect, which
predicts a positive correlation between wage offers and hours controlling for lifetime wealth and
therefore the marginal utility of wealth. On the other hand, suppose one receives a wage
increment in a given period that was not anticipated. Then this wage increment not only
increases the opportunity cost of not working; it also raises expected lifetime wealth. It will
therefore have opposing income and substitution effects, and we expect the response to an
unanticipated wage increase to be less positive than the response to one that was anticipated.

As discussed by Blundell and MaCurdy (1999), to test this model, it is best to have
longitudinal data on individuals; this allows one to include a fixed effect in the labor supply
function that may be interpreted as a control for the marginal utility of wealth. The wage
coefficient then is an estimate of the intertemporal labor supply elasticity. However, the authors
also suggest that ordinary labor supply models estimated on cross-sectional data can still be
interpreted in a life cycle context, as does Pencavel (1998). Specifically, if one includes in the
explanatory variables a proxy for lifetime earnings potential, such as education, then the wage
coefficient can be interpreted as estimating the intertemporal labor supply elasticity. Without
such a control, the wage combines the intertemporal effect with the wealth effect of wages. We
therefore estimate alternative specifications of (1a) and (1b) with this distinction in mind.

It should be noted that examination of results including education controls may be

justified on other grounds as well. For example, tastes for work may be correlated with
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schooling. Moreover, labor supply elasticities may differ for different education groups, with the
aggregate function yielding the average response. However, if this is the case, changes over time
in aggregate estimated wage elasticities could simply reflect a change in composition of the
population by education rather than a true behavioral shift for otherwise similar individuals. To

address this concern, we also estimate the labor supply function separately by education group.

IV. Data and Descriptive Patterns

As noted, we use March CPS data to analyze labor supply. To increase sample size and
minimize the effect of the selection of endpoints, we use three sets of three years each: 1979-81
(“1980”), 1989-91 (“1990"), and 1999-2001 (“2000”).> We restrict our regression analyses to
married individuals age 25-54 with a 25-54 year old spouse present, in order to abstract from
issues of school enrollment and retirement for both husbands and wives.® In all analyses we use
CPS March Supplement sampling weights adjusted so that each year of data (e.g. 1979) receives
the same total weight.

Our basic measure of labor supply is annual work hours: this is the product of usual
hours worked per week and weeks worked per year. We include individuals with zero work
hours as well but exclude anyone with allocated annual weeks worked or allocated hours worked
per week. In supplementary analyses we also investigate participation (i.e., working positive
hours) and hours conditional on working. As described in detail in the Appendix, hourly wages

are defined as annual earnings divided by annual work hours for wage and salary workers.” We

> We include two year dummy variables in each regression. Since the CPS samples the same household in two four
month periods which are separated by eight months, there will be many cases in which the same household appears
in two different March CPS files. We used these observations to increase sample size. However, our results were
virtually identical when we restricted the number of times an individual could appear in the sample to once only.

® Labor supply results for married women age 25-54 with no restrictions on their spouse’s age were virtually
identical to the labor supply results for married women age 25-54 married to men age 25-54.

" Work hours and wages refer to the previous year, so we are in effect studying the years 1978-80, 1988-90, and
1998-2000. Each of these periods is centered near a business cycle peak, although there were mild downturns in
1980 and 1990 but continued expansion in 2000 (see, for example, the Bureau of Labor Statistics unemployment
statistics, at http://www.bls.gov, accessed March 15, 2006). If anything, this difference should have raised women’s
hours in the last period, but in fact we see a slowdown in the growth of their hours which is perhaps understated due
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consider hourly wage observations as invalid if they are less than $2 or greater than $200 per
hour in 2000 dollars using the Personal Consumption Expenditures price index from the National
Income and Product Market Accounts (see http://www.bea.gov). For nonworkers, the self-
employed and those with invalid wage observations or allocated earnings, wages are imputed
using a regression approach. A separate wage regression is run by period (1979-81; 1989-91; or
1999-2001)-gender-weeks worked (less than 20 or 20 and higher) cell. Nonworkers receive
predicted wages based on the regression using the under 20 weeks per year sample. The other
categories of workers whose wages are imputed (i.e., the self-employed and those with invalid
wage observations or allocated earnings) are given imputations using the regression
corresponding to the weeks they worked (i.e., less than 20 or 20 and higher). This imputation is
similar in spirit to that proposed by Juhn (1992) and Juhn and Murphy (1997). As mentioned
earlier, we also estimate some models with a more traditional selectivity-bias correction
methodology used to impute wages for nonworkers following Heckman (1979). Nonwage
income is defined as income from assets, including interest, dividend and rental income.

Tables 1 and 2 provide some descriptive information on the CPS samples. Looking first
at the labor supply trends in Table 1, we see a clear pattern that manifests itself both for all
women and for those married (spouse present) and for each measure of labor supply—
unconditional work hours (i.e., average hours including those with zero), annual participation
(i.e., whether they had any positive work hours in the past year), and average work hours
conditional on working. We see dramatic increases over the 1980s, with noticeably smaller
increases for the 1990s. Focusing on married women, we find that, over the 1980s,
unconditional hours rose by 283 (29%); participation by 10 percentage points (15%); and
conditional hours by 179 (12%); for the 1990s these increases were: 110 (9%) for unconditional
hours; 1 percentage point (2%) for participation, and 114 (7%) for conditional hours. Married

women’s labor supply thus rose faster in the 1980s than in the 1990s both at the extensive and

to this factor. To some degree, our control for year mitigates these differences in economic conditions, at least
within each of the periods.
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(to a lesser extent) intensive margins. For nonmarried women, this pattern is not observed for
participation and is considerably more muted for unconditional hours, suggesting that married
women are driving the aggregate trends. Hence, we focus in this paper on the labor supply
behavior of married women, where we see the more dramatic changes. It is also important to
note that married women still comprise the majority of the prime-age female population and that
the family context of labor supply is best tested on a sample of married women, where we can
observe spouse-related variables.

Figure 1 indicates that this pattern of faster increases in labor supply in the 1980s than in
the 1990s (illustrated for unconditional annual hours) is widespread among subgroups of married
women. Disaggregating by education, we find a roughly similar pattern for each education
group, albeit with more muted trends for the least educated (i.e., high school dropouts) who have
considerably lower labor supply and labor supply increases in each period than the other groups.
Similarly, the same temporal pattern prevails among married mothers of children under 6 years
old, as well as when we consider age groups separately.

Table 1 also indicates that men’s labor supply was fairly stable across the three periods in
all the dimensions shown, with relatively small changes in hours and participation for men in the
aggregate, married men and non-married men. The pattern for the 1980s is very similar to that
found by Juhn (1992) for changes in men’s annual participation rates (whether they worked at
all) and fraction of weeks they worked: she found that in the aggregate, both of these outcomes
for men were virtually constant between 1979-81 and 1985-87, the most recent period of her
study.®

Table 1 also shows a decline in the incidence of marriage for women, from 72% in 1980
to 65% in 1990, with a smaller further decline to 63% by 2000. As mentioned earlier, this

pattern suggests that selection into marriage could affect our analyses of married couples, and we

& While Juhn (1992) found declining participation rates for unskilled men during the 1980s, evidently these were
not large enough to cause the aggregate male participation rate to decline.
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account for this potential problem below. Not surprisingly, the incidence of marriage among
men age 25-54 also declined over the 1980-2000 period, with a pattern similar to women’s.

Table 2 shows descriptive data on some of our key explanatory variables, including
women’s own wages, spouse’s wages, non-wage income, education and number and ages of
children. We present information on our imputed wages, for which everyone in the sample
receives a value, as well as on actual wages for the subsample with valid observations (i.e., wage
and salary workers with “legal” values for wages). Under either definition, married women’s
real wages rose substantially in the 1980s (about 12%), with an even more rapid increase in the
1990s (17-20%). In contrast, married men’s real wages fell slightly in the 1980s (by 1-2%) and
rose by 8-9% in the 1990s. Taken together, these changes in real wages imply that the gender
wage gap among married people closed faster in the 1980s than the 1990s, as also found by Blau
and Kahn (forthcoming) for the full male and female populations. The more rapid increase of
married women’s wages relative to married men’s in the 1980s than the 1990s may have
contributed to the higher growth rate in married women’s labor supply in the 1980s.

Table 2 also shows that the total number of own children present fell somewhat in the
1980s (from 1.55 to 1.34), with a very small further decline (1.34 to 1.31) in the 1990s. Most of
the major changes in the number of children over the two decades were concentrated in those of
school age (6-11 and 12-17) during the 1980s, with only small changes in the 1990s. Such a
pattern, while consistent with a faster increase in labor supply in the 1980s, is unlikely to have a
large impact since school age children tend to have modest effects on female labor supply

(compared to younger children).

V. Empirical Procedures and Regression Results

A. Basic Regression Results
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Our basic empirical procedure involves estimating equations (1a) and (1b) separately for
married women and married men for each period: 1979-81, 1989-91 and 1999-2001. The
dependent variable is annual work hours, and we treat this as a linear model, although results
were very similar when we estimated a Tobit model in order to take into account the mass of
observations at zero hours. In addition to the key wage and other income variables, we control
in all models for own and spouse age and age squared, eight Census region dummies, a
metropolitan area dummy, own and spouse dummies for black, non-Hispanic; other race,
nonhispanic; and Hispanic origin (with white non-Hispanic the omitted category), and year
dummies (because we pool three years of data for each period).

Four specifications of (1a) and (1b) were estimated. We estimate Models 1 and 2 without
controlling for own or spouse education. As discussed above, we interpret the own wage
coefficient in such specifications as indicating the effect of wages not controlling for the
marginal utility of wealth. Wages in this specification thus combine income and substitution
effects. In addition, we estimate Models 3 and 4 that control for a series of own and spouse
education dummy variables (as shown in Table 2).° The wage coefficient in these models can be
interpreted as indicating the intertemporal labor supply elasticity.

Each of these two broad specifications is estimated with (Models 2 and 4) and without
(Models 1 and 3) a detailed set of controls for own children living in the household by age group
(as shown in Table 2). The decision of whether to control for the presence of children is based
on the following considerations. On the one hand, suppose that fertility decisions are based
primarily on preferences. Under such a scenario, it is likely that women with preferences for
smaller families will have higher labor supply and will invest more in market-related human
capital. This reasoning suggests that if we do not control for the number of children, we might
observe a spurious positive correlation between wages and labor supply reflecting these

preferences rather than a true labor supply effect. And since the impact of children is likely to

° We use Jaeger’s (1997) algorithm for assigning education levels to respondents in the 1999-2001 CPS files, in
light of the change in the CPS education coding scheme.
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vary according to the children’s ages, we use a detailed child age specification. On the other
hand, the decision to have children may be the result of an overall set of time allocation
decisions including labor supply (Rosenzweig and Wolpin 1980; Angrist and Evans 1998).
Specifically, higher wage offers may induce women to work more and to have fewer children,
and controlling for the number of children may therefore lead us to understate the full effects of
wages on labor supply. For this reason, we also estimate models with the children variables
excluded, allowing wages to have their full effects.

We estimate these models using 1V with own wage and spouse’s wage each considered
endogenous in the models where each spouse’s wage is entered separately (i.e., equation 1b) and
with own wage and other income each considered endogenous when spouse’s earnings and other
nonlabor income are added together (i.e., equation 1a). The excluded instruments include a
series of dummy variables indicating the decile of actual or imputed wage. Using deciles
corrects to some degree for measurement error in the wage (Baker and Benjamin 1997; Juhn and
Murphy 1997; Blau, Kahn, Moriarty and Souza 2003). In addition, in all models, own and
spouse education are included in the first stage log wage regressions. Thus, in the labor supply
models without schooling controls, the education dummies comprise another set of excluded
instruments.

Tables 3 and 4 contain basic IV results for wives’ and husbands’ unconditional hours of
labor supply equations based on specification (1b): own and spouse wage rates are each entered
separately. (Results with spouse’s labor income aggregated into nonlabor income were very
similar and are discussed below.) We present results for the four specifications mentioned
earlier for each of the three periods; elasticities are shown at the bottom of the table.

We find a dramatic decrease in women’s own wage elasticities. As indicated by our
discussion of previous empirical findings, this is an important recent development. In addition,
we find the long-term trend towards declines in spouse’s wage elasticities continued in this
period, particularly in the 1980s. Taken together this pattern of reduced responsiveness of

married women’s labor supply to their own and their spouse’s wages supports the pattern
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expected by Goldin (1990) as married women’s employments shifted from “jobs” to “careers”
and as married women responded to continued high divorce rates.

We now examine these results in more detail. Table 3 indicates that married women’s
labor supply is positively and significantly related to their own log wages in each specification
and period. The coefficients on own log wages were roughly constant over the 1980s, ranging
from 743 to 856 in 1980 to 732 to 805 in 1990, but fell substantial over the 1990s to 487 to 563
in 2000.2 Own wage elasticities evaluated at the mean of hours fell continuously over the
period from .77 to .88 in the 1980 to .58 to .64 in 1990 and .36 to .41 in 2000. It is notable that
the 1980 figures are virtually the same as the modal estimates based on the surveys cited earlier.
These studies themselves were largely based on data before the 1980s. The absolute declines in
the elasticities were roughly similar over the 1980s (.18 to .24) and the 1990s (.20 to .25). Inan
accounting sense, the decreases were achieved differently in the two periods. Specifically,
although the hours coefficient was relatively stable over the 1980s, mean hours rose
considerably. In contrast, over the 1990s, the hours coefficient fell sharply but the increase in
mean hours was fairly small. The net effect was a comparable absolute decline in women’s own
wage labor supply elasticity in the two decades.

The own wage coefficient for women’s labor supply is qualitatively similar across
specifications (Table 3), although it does decline slightly when we control for schooling and
again when we control for the number of children in the various age groups. The decline in the
wage coefficient when we control for schooling is counter to what we predicted based on the
intemporal labor supply model, since we expect own and husbands’ education to proxy for
expected lifetime wealth. It is possible that the education variables are correlated with
unmeasured aspects of compensation. If these are positively correlated with measured wages, as

is likely, then a positive correlation between education and nonwage compensation (controlling

19" As noted above, Juhn and Murphy (1997) find an increase in married women’s own wage employment
elasticities for the 1968-70 to 1988-90 period as a whole. However, inspection of results reported in their Table 6
(p.92) indicates that, consistent with our results, they find a roughly stable coefficient on own wages for the 1978-
80 to 1988-90 period. And, as we point out in the text, with rising female hours, this would imply a declining
elasticity for this period.
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for measured wages and the other right hand variables) would help explain the decline in the
wage coefficient when own education is included in the model. Since the hours coefficients on
own education rise over time (results not shown), it is possible that the decline in the own wage
coefficient between 1980 and 2000 is spurious. However, as discussed further below, the
decline in women’s own wage elasticity of labor supply occurs within education groups,
suggesting that this finding does indeed reflect declining wage responsiveness of married
women’s labor supply.

The slight decline in the own wage coefficients for women’s labor supply when we
control for children is an expected result in the two scenarios we described earlier: i) the
propensity to have children leads women to place a lower value on market time and on human
capital investment; or, ii) higher wage offers lead women to shift some of their time allocation
from home production (including having and raising children) to market work and human capital
investment. Unfortunately, we cannot distinguish between these two scenarios, but the similarity
of the results under models controlling and not controlling for children is reassuring. Also of
interest, the coefficients on the children variables decline moderately between 1980 and 1990
and again between 1990 and 2000. And relative to average labor supply, the effect of children
falls even more dramatically. For example, not controlling for education, at the mean labor
supply level, each child under one year of age lowers women’s labor supply by 41% in 1980,
29% in 1990, and 26% in 2000.** Below, we present results for mothers of small children
separately and find declining responsiveness to own wages over time for this group as well.

The second set of major results for women’s labor supply shown in Table 3 concerns the
impact of husband’s wages. Consistent with earlier work based on the 1980s (Devereux 2004),
we find significant negative effects of husbands’ wages on wives’ labor supply. These negative
effects get smaller in absolute value over time, ranging from -323 to -373 in 1980; to -280 to

-319in 1990; and -262 to -309 in 2000. The elasticity (at the mean labor supply) with respect to

1 Note that the estimated negative effect of number of children less than 1 is smaller in absolute value than for
number of children age 1. Recall that the dependent variable is annual hours, so some of the labor supply observed
for mothers of children under age 1 may be prior to the birth (or adoption) of the child.
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husbands’ wages falls in absolute value more dramatically than the raw hours effect, with
particularly large decreases over the 1980s: from -0.33 to -0.39 in 1980; to -0.22 to -0.26 in
1990; to -0.19 to -0.23 in 2000. Finally, we note that, while the coefficients on non-wage
income other than husbands’ wages are significantly negative (as expected), they are very small
in absolute value. For example, the negative elasticities in Table 3 are always below 0.01 in
absolute value.

The pattern of coefficients on own and spouse log wages, which yield these striking
results for declining own and husband’s wage elasticities for married women hold up under a
number of different estimation techniques. Some are discussed in more detail below but we
summarize three briefly here (see also Table Al).

First, we investigated the impact of using a traditional Heckman (1979) selectivity bias
adjustment to assign wages to those without valid wages. These estimates were obtained only
for Models 1 and 2, allowing the exclusion of education to identify the labor supply model; for
tractability, we considered the spouse’s wage as exogenous in this analysis. The first stage
probit for having a valid wage offer included as explanatory variables all exogenous variables in
the relevant structural wage and labor supply models (i.e., Models 1 and 2 for labor supply).*?
We then formed the Heckman selectivity variable (the inverse Mills ratio) and added it to a wage
equation estimated only for those with valid wages.* We then used the predicted wage offers
based on our estimated wage coefficients in the final labor supply equation. As may be seen in
Table A1, the results are very similar to the ones we presented in Table 3. Second, as may also
be seen in Table Al, the pattern of results is also quite similar when we use i) OLS estimation
rather than 1V, and ii) Tobit estimation instead of a linear model to account for the mass of
observations at zero hours. For the Tobit estimation, we continue to use predicted wages from

our basic IV approach. Third, to account for the possible truncation of work hours at a

12 That is, year, region, metropolitan area, own schooling, own and spouse age, own and spouse race, non-wage
income (not including spouse’s wages), and spouse log wage.

3 Variables in the wage equation included all variables in the first stage probit except non-wage income and spouse
log wage.
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conventional full-time, full-year level, we estimated our basic labor supply model (equation 1b)
using median regression, the results of which are not sensitive to the extremes. The results of
this model, seen in Table A1, show very sizable reductions in women’s own wage coefficients
and in the absolute value of the spouse wage coefficients.** These findings suggest that our
conclusion that women’s own and cross wage elasticities have fallen in absolute value is not
sensitive to driven by behavior at the upper tail of the hours distribution.*

Turning now to the labor supply results for husbands (Table 4), the results can be quickly
summarized. While men’s labor supply is significantly positively affected by their own wages,
the responsiveness is relatively small, as previous work has found. Specifically, the own wage
elasticity at the mean work hours ranges from 0.01 to 0.07 in 1980; 0.09 to 0.14 in 1990; and
0.05 to 0.10 in 2000. The cross wage elasticity is even smaller than this range in absolute value
and changes sign depending on the specification. And the impact of other income has the wrong
sign (i.e., it is positive) but implies an elasticity of less than 0.003 in every case.

Our results for married women’s and men’s labor supply suggest that Goldin’s (1990)
vision of falling married women’s own wage and cross wage labor supply elasticities was
coming to pass by 2000. We find that for married women, the own wage elasticity was cut
roughly in half and the cross wage elasticity was reduced by about 40 percent. Thus, women’s

labor supply responses did indeed much more closely resembled men’s by 2000.

1 Note, we have not corrected the standard errors in the final stage Tobits or median regressions for the fact that
they use estimated regressors (i.e., imputed wages), since we are primarily interested in the magnitude of the labor
supply parameters rather than significance tests.

5 Table A1 also shows results for a specification in which non-wage income is divided into own and spouse
components. This specification implicitly tests the bargaining framework against the unitary family labor supply
model. In the bargaining model, we expect own asset income to exert a larger influence on a woman’s labor supply
than her husband’s asset income. Only for 1990 is this outcome observed, and even here the difference between the
own non-wage and spouse non-wage income coefficients is not statistically significant. Thus, the bargaining model
does not receive strong support, although the pattern of falling own and cross wage effects persists.

16" An alternative hypothesis potentially consistent with the decline in the own wage effect on labor supply during
1990s is that welfare reform and expansions in the earned income tax credit (EITC) in the 1990s induced the labor
force entry of low wage women, thus flattening the observed relationship between wages and labor supply.
However, this reasoning applies most strongly to single mothers, for whom the welfare system’s changes were most
salient. Thus, changes in the welfare system are unlikely to explain our results. Moreover, while expansions of the
EITC in the 1990s raised single mothers’ labor supply, they lowered married mothers’ labor supply, due to the
marriage penalty built into its rules (Eissa and Hoynes 2004). Since this effect is more likely to be observed among
low wage women, expansions of the EITC are likely to have steepened the relationship between labor supply and
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B. Accounting for Changes in Women’s Labor Supply: 1980-2000

In this section, we consider the implications of the labor supply functions we have
estimated for labor supply changes over the 1980s and 1990s. As we have seen, women’s labor
supply grew substantially faster in the 1980s than in the 1990s. To what extent can these
changes be explained by exogenous factors such as wage offers and to what extent are the
changes due to shifts in women’s labor supply functions? Table 5 provides an accounting of the
changes in women’s labor supply by showing the contribution of changing levels of the
explanatory variables, as well as the effect of shifts in the labor supply function (the “Total
Unexplained Change”) for each period (i.e., 1980-1990 and 1990-2000) and for the difference
between the changes over the two periods (i.e., (1990-2000)-(1980-1990)). Of course, the
answer one obtains potentially depends on the specification of the labor supply function and the
weights one applies to the changes in the explanatory variables. Table 5 shows results for our
most and least parsimonious specifications: results for Model 1 (which excludes own education,
spouse’s education, and children) are shown in Panel A and Model 4 (which includes these three
variables) are shown in Panel B. We show results for each specification using the 1980, 1990
and 2000 equations.

Across all of the model and year combinations shown in Table 5, measured factors
explain one fifth to two fifths (21 to 38 percent) of the growth in female labor supply over the
1980s, suggesting that the labor supply function shifted to the right over the 1980s. In contrast,
using the 1980 and 1990 equations measured factors are more than sufficient to account for the
(smaller) increase in labor supply that occurred over the 1990s (explaining106 to 127 percent),

and can account for a high proportion of the change (81 to 88) using the 2000 function. Thus, in

wages for married women, unlike the results we have found. Moreover, as shown below, the labor supply elasticity
fell within education groups, suggesting that whatever the effects of the EITC or welfare reform, something more
than these policy changes was responsible for the declining estimated labor supply elasticities we document. And,
estimates presented below which take into account the effect of the EITC (as well as other taxes) continue to show
declining labor supply elasticities.
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an accounting sense, one reason for the labor force slow down between the 1980s and the 1990s
is that the labor supply function did not shift to the right in the latter decade but rather remained
relatively stable. In fact, when the same equation is used to evaluate the impact of the changes in
the explanatory variables in the 1980s vs. the 1990s, the larger unexplained increase in labor
supply in the 1980s is sufficient or more than sufficient to fully account for the slowdown in the
growth of annual hours of 173 hours between the two decades.

Looking at the contribution of specific variables, increases in women’s real wage offers
were the single most important environmental change causing a rise in their labor supply in both
decades. Within each specification-year, this factor actually had a larger positive effect in the
1990s than the 1980s, since women’s real wages rose more in the latter decade. Thus, while
rising real wages for women are an important part of the explanation for why women’s labor
supply grew in the 1980s and 1990s, they cannot explain why labor supply growth was slower in
the 1990s than the 1980s. Overall, real own wage increases explain 20 to 35 percent of the
actual hours increase in the 1980s, and 87 to 152 percent, in the 1990s. The estimated effect of
this factor is largest in both models when the 1980 equation is used, reflecting the decrease in the
responsiveness of married women to their own wages over the period. For example, with the
1980 function, rising real own wages in the 1990s would have caused a 145-167 hour increase in
labor supply, while the increase using the 2000 function is predicted to be only 95-110 hours.
The 2000 function thus leaves less room for future wage increases to cause higher female labor
supply than under previous labor supply functions; rather, demand increases will cause women’s
wages to rise to a greater extent than otherwise.

Husbands’ real wages on average fell slightly during the 1980s, providing a possible
explanation for the rising labor supply of women during this period. However, consistent with
Juhn and Murphy (1997), we find little effect of this factor, with declining husband’s real wages
explaining only 2 percent of the actual hours increase under all specifications. Rising male real
wages during the 1990s do explain some of the reduction in the growth of female labor supply

during this decade. The effect of husbands’ wage increases in the 1990s lowered female labor
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supply by 22-30 hours (accounting for 20-27% of the observed change in hours). Thus,
comparing the 1980s to the 1990s, changes in husbands’ real wage growth between the two
decades explained 28-37 hours of slower female labor supply growth in the 1990s than in the
1980s, or 16-21% of the slowdown. Thus, women’s labor supply grew more slowly during the
1990s than during the 1980s in part because husbands’ real wages grew more in the 1990s than
the 1980s. As was the case for women’s own wages, the estimated effect of husbands’ wages is
largest when the 1980 equation is used, reflecting the decrease in the responsiveness of married
women to their husbands’ wages over the period, though the differences across equation-years
are not large.

Of the other explanatory variables, rising education levels accounted for hours increases
of 16-34 in the 1980s and 10-28 in the 1990s, in each case a modest share of the actual increase
in female labor supply (5-12% in the 1980s and 9-26% in the 1990s). And these hours effects
were slightly larger in the 1980s than the 1990s. Thus changes in the growth in educational
attainment, controlling for wages, accounted for a small portion (3-4%) of the slowdown in
women’s labor supply growth. The decline in the number of children in each decade also raised
women’s labor supply modestly, with a slightly larger effect in the 1990s (14-17 hours) than the
1980s (6-11 hours).!” Thus, in an accounting sense, smaller families can explain a small to
modest portion of women’s rising labor supply in the two decades (2-4% in the 1980s and 13-
15% in the 1990s); however, differences across decades in changes in family size cannot explain
the slowdown in women’s labor supply growth since the contribution of changes in the number

of children was more positive in the 1990s than the 1980s.

C. Alternative Specifications and Estimation Methods

7 The effect of changes in the number and ages of children was larger in the 1990s than the 1980s despite Table 2’s
data that show a larger fall in the total number of children in the 1980s than the 1990s. The two observations can be
reconciled by noting that in the age groups where children have their most negative effect on labor supply (i.e. the
preschool ages), the number of children rose in the 1980s and fell in the 1990s. While the number of school age
children fell sharply in the 1980s, our estimates imply that these declines did not have a large impact on labor
supply. This analysis illustrates the value of disaggregating the number of children by their ages.
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In order to investigate the robustness of the findings shown in Table 3, we implemented a
variety of alternative specifications and methods of estimating married women’s labor supply.
The results of most of these models are shown in Tables 6-10. Each of these alternatives leads to
the same conclusion: married women’s own wage elasticity fell dramatically between 1980 and
2000. With one exception (i.e., the after-tax results when husbands’ earnings are included with
asset income in an other family income measure), we continue to find that cross-elasticities fell

in absolute value as well.

1. Disaggregation by Subgroups
Education Groups

Models disaggregated by education group are of interest because they address two
concerns. First, it is possible that the trends in elasticities documented above are driven by a
change in the relative size of education groups, a compositional factor that may not be
adequately addressed by our education controls. Second, it is possible that education levels are a
proxy for true current wages in the event that we have not been entirely successful in correcting
for measurement error in wage rates (or because education is positively correlated with total
compensation, including the nonpecuniary benefits of various employments). We have already
seen that labor supply patterns within education groups are similar to those obtained for the full
sample in Table 1 (see Figure 1), with a much larger increase in the 1980s than in the 1990s.
Moreover, our data indicate that within education groups, real wages for women generally rose
faster in the 1990s than the 1980s (except for college graduates, for whom wages rose slightly
faster in the 1980s), and spouse real wages generally declined in the 1980s and rose in the 1990s.
Women in the high school dropout group and their spouses had the least favorable real wage
changes in each period.

Table 6 shows elasticities when we disaggregate our basic labor supply model by

education group (regression coefficients are shown in Table A2). For all of the education
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groups, own and cross wage elasticities fall sharply in magnitude. The decline is for high school
dropouts is especially precipitous by 2000: own wage elasticities are not only extremely small in
absolute value but also become negative (sometimes significantly so); elasticities remain
negative but insignificant for spouse wages. Below, we explore the possibility that these
findings are due to the failure to adjust for the impact of the EITC and taxes, and find this does
not appear to be the case.®

Taken together, the striking similarity acros