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The Dynamics of Part-Time Work

|
Introduction

The role of part-time work in the labor market is not well understood.
Some argue that part-time work creates difficulties for workers, pointing to the
lesser availability of health and pension plans among part-time workers, and
to the iower average wage levels on part-time jobs. Others argue that part-
time work provides labor market flexibility to workers who face other
demands on their time, allowing workers who are currently unable or
unwilling to work full-time to maintain their labor market connections and
skills. Consistent with this last argument, there is increasing emphasis on
placing public assistance recipients into mandatory part-time work, on the
theory that this will aid their movement toward economic self-sufficiency by
leading to future full-time employmeant.

This paper investigates dynamic labor supply choices among adult
women, with a particular focus on the role of part-time work. The primary
substantive question of the paper is, "How does part-time work fit into long-
term patterns of labor supply?” [ am particularly interested in knowing

whether part-time work acts as an "intermediate state” that some women utilize




as they move toward full-time work. This is important in evaluating the poticy
claim that putting non-working women into part-time jobs will assist them in
moving toward full-time work. To dnswer this question, however, we need
to understand the dynamic patterns underlying the choice of all labor market
states utilized by adult women. Thus, this paper also provides an empirical
investigation of labor supply choices among women, with more careful
attention to the role of past history and of heterogeneity in preferences in
determining current and future labor market status.

In addition to substantive questions about part-time work and female
labor supply, this paper provides useful information for empirical researchers
about the value of utilizing longitudinal data on past labor supply choices to
predict current labor supply. Because I have a particularly long panel (14
'years), I can compare the usefulness of controlling more or less completely for
past labor market history, either by including more years of past history, or
by modelling sequential patterns of past choices more fully. I can also
compare lagged dependent variable estimates to random-effects estimates,
which characterize in a different way the population heterogeneity that is
presumably reflected in past history and which can be implemented on cross-
sectional data without any past labor supply information.

The results of this analysis indicate that past labor market choices are
critically important for understanding and pfedicting current labor market

choices among women. This is particularly true for part-time workers; at any
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point in time, part-time work is used by women following very different
dynamic labor supply patterns. While part-time work is used by many women
for brief periods of time (highly correlated with changes in household
demographics), it is only infrequently used as a stepping stone from out of the
labor market into full-time work. It is much more likely to serve as a short-
term alternative to someone who is predominantly out of the labor market, or
to someone who is predominantly a full-time worker. There is also evidence
of substantial heterogeneity among adult women in their labor supply behavior.
Some women appear to be very stably attached to a particular labor market
state, while other women are more likely to be frequent movers between
multiple labor market states. Random effects models of this heterogeneity do
not fit the data as well as models that include lagged information on past labor
supply choices, but for some purposes random effects models may be almost

as useful as lagged dependent variable models.

I
Part-time Work and Dynamic Labor Supply: What Do We Know?

Among the 19 percent of the workforce that worked part-time in
1992, over two-thirds were women. Figure 1 indicates that a relatively
constant share of employed women have worked part-time over the past 25

years, between 25 to 30 percent of the femhle labor force.! Of course, the

“This is based on number of people working iess than 35 hours per week on their main job,
the official definition of pan-time work.




growth in female labor force involvement means that the number of part-time
female workers has expanded enormously. In contrast, there has been a slow
increase in the share of part-time workers among employed men over the past
25 years, from about 8 percent to over 12 percent of male workers, as figure
1 shows. Part-time work among men is also more cyclical than among
women, reflecting a greater amount of involuntary part-time work among
men.?
Despite an ongoing public discussion about the problems and/or
advantages of part-time jobs, labor supply research that has focused on part-
time work is surprisingly scarce.’ A few studies have investigated part-time
work choices at a point in time, including Long and Jones (1981), Nakamura
and Nakamura (1983), and Blank (1988). These studies indicate that women

with younger children, more children, and higher levels of other income are

more likely to work part-time.*

Involuntary pan-time work occurs when workers indicate that they are working parnt-time
even though they are available for and want full-time work. In 1992, 40 percent of male pan-
timers indicated they were involuntary, while only 25 percent of female part-timers sought full-
time work.

For a review of the literature, see Blank (1990b).

‘A larger literature analyzes wage differentials between part-lime and full-time workers (for
instance, Nakamura and Nakamura, 1983, or Blank, 1990a). This research typically concludes
that equivalent pan-time workers earn less than their full-time counterparts, although the size of
this effect varies across occupations and depends upon the correction for selectivity into part-time
work. Non-wage compensation differentials are even larger. Jones and Long (1979), Corcoran
et al. (1983) and Sundt (1987) control for the effect of past labor-market involvement on current
wages. At least in the short run, pant-time spells appear correlated with lower wage growth.
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A number of "counting exercises” have investigated the use of part-
time work in a more dynamic context. Moen (1985) includes simple spell
tabulations of part-time and full-time spells over short periods of time. Main
(1988) uses retrospective life histories of British women to display lifetime
patterns of part-time and full-time work. Blank (1989) estimates the
determinants of part-time spells using hazard rates. These studies tend to
show quite complex patterns of labor market movement among adult women
and indicate that pari-time work is a transitory labor market state for most
women. But most of these studies are limited. Except for simple descriptive
analysis, we know very little about the womea’s choices over time between

part-time and full-time spells of work and spells out of the labor market.

i
Models of Dynamic Labor Supply

The standard static labor supply model conceptualizes hours of work

as a function that can be written as:
(1) Hours = f(8, Y, D, 2),

where S is a vector of human capital attributes of the individual that determine

compensation and wages. Y, is a vector of other income sources in the

SAttempts to estimate the determinants of women's spells of labor market participation and
nonparticipation (without explicit attention to the issue of part-lime work) inciude Heckman and
Willis (1977) and Hill and O’Neill (1989).




household and includes both the earnings of other individuals as well as non-
eamed income. D represents a vector of labor market demand conditions that
may constrain labor market choices. Z is a vector of household composition
and demographic characteristics that is used to control for differences in the
opportunity cost of market work and for differences in preferences across
households. If labor market choices in each time period are independent of
choices in all past and future years, then estimation of (1) using current
information on all the variables will suffice.

A variety of labor supply models, however, predict time dependence
in labor supply. First, human capital investment models suggest that current
compensation will depend on past labor market experience, which in turn
affects current labor supply. This implies that the human capital vector, S,
should include information on accuinulated experience. Second, there may be
time dependence in labor supply options exclusive of compensation effects.
If labor market involvement expands a woman’s job networks and job search
knowledge, she may be more likely to work if she has worked more in the
past. A theory less accepted by economists but often raised in policy
discussions about labor supply is that past labor market involvemeats may
change women’s preferences over time, so that the utility associated with work

may increase (or decrease) over time as work experience changes.®

®Eckstein and Wolpin (1989) make this point; their cstimates indicate that the disutility of
employment increases with experience.




Third, there may be heterogeneity in women’s preferences with regard
to how they evaluate their labor/leisure choices. In the absence of direct
information on this phenomenon, past labor supply choices are often assumed
to reveal evidence about this heterogeneity. In tﬁis case, past patterns of labor
supply are important not because they directly affect current choices, but
because they are correlated with other less measurable variables that influence
both past and current choice. Fourth, life cycle models of labor supply predict
that labor supply choices will depend not only on past but also on future
expectations about labor supply and household demands. Since most data sets
contain no information on future expectations, these are typically proxied by
information on past behavior.

The point of this paper is not to try to distinguish between these
competing explanations. Researchers who have estimated models designed to
highlight each of these particular theories of‘ labor supply have found evidence
of time dependence. My interest is in conducting a less; structural exploration
of dynamic labor supply choice, although like all empirical papers I will have
to make certain distributional and functional form assumptions.

Rather than estimating the static model in (1), I want to estimate a
more general dynamic version. Specifically, I want to estimate the

determinants of the sequential set of labor market choices, assuming these

choices are correlated over time, starting in period 1 when a woman first




enters the labor market and opts to work b, hours. These choices can be

characterized as a series of probabilistic equations that evolve over time:

(28) PrOb(HourSl':hl lSl, Yol’ Dl’ Zl)
@@b)  Prob(Hours,=h, | by, Sp. Yo3, Doy Z2)
(20) Pl’Ob(HOUl'S3=h3 l h'Z' hl’ S3v Yo3’ DS' Zﬁ)

(2d)  Prob(Hoursy=hg | by, bry, ... , by, St Yor, D1y Zp)

where the choice of hours in each period is assumed to be the result of all past
optimizing choices among labor/leisure/home production options of the
individual.” Unfortunately, unrestricted estimates of (2d) are impossible to
compute when T becomes at all large, because of the difficulty of computing
all of the necessary intercorrelations between periods.

One way to solve this problem is to parameterizel the utility function
in a way that assumes preferences are separable over time (Heckman and
MaCurdy, 1980; MaCurdy, 1981; Browning, Deaton and Irish, 1985; and
Altonji, 1986).® These models of lifecycle labor supply assume that people
are able to fully adjust their labor supply in each time period. More recent

work has estimated models that allow somewhat slower labor supply

TFcrtilil.y decisions may also be endogenous. 1do not deal with this, other than to control for
cumulative past fertility decisions through the vector Z that characterizes houschold constraints.

1A somewhat different specificationis provided by Eckstein and Wolpin (1989), although they
also specify and estimate a particular form of the utility function, which is then used 10 simulate
dynamic labor supply choices.




adjustment, typically assuming some type of habit adjustment model (Hotz,
Kydland and Sedlacek, 1988; Bover, 1991). The focus of this work is to
measure the intertemporal adjustment in labor supply that occurs as wages
change along a given lifetime wage profile.

I choose a different approach to study the dynamics of labor supply,
for a variety of reasons: First, the explicit parameterization of utility required
to produce estimable specifications in the research cited above makes it
difficult to determine how much the results depend on the parameterization.
I do not want to impose a particular model of intertemporal labor supply on
the data, but want to test for patterns of time dependence among labor supply
choices in as nonparametric a manner as possible. Second, such specifications
assume wages are not affected by labor supply choices, an assu’mption that the
existing literature on part-time wages clearly indicates i§ incorrect. This is
particularly important, given my interest in separating part-time and full-time
work choices. Third, these models are primarily designed to estimate the
elasticity of intertemporal male labor supply to wage variation over time,
which is not the main concern of this study. Household characteristics should
be far more important in determining women’s labor supply decisions--
particularly their movements in and out of part-time work—than are changes

in short-run wage levels. I therefore want a model that allows me to estimate

the effect of a wide range of time-varying variables on labor supply choice.




An alternative way to simplify the problem in (2} is to characterize the
continuous hours of work variable by a few discrete labor market states. I
will assume that a person’s labor market involvement at any point in time can
be adequately summarized by three discrete categories: (1) Qut of the labor
market (Hours = 0), referred to as OLM; (2) Part-time work (0 < Hours <
35), referred to as PT; and (3) Full-time work (Hours = 35), referred to as
FT. The result is a discrete version of (2) with three labor market states in
each period. This simplification is consistent with existing evidence on how
the labor market functions. First, firms explicitly define and advertise part-
time jobs, so that this distinction is recognized institutionally in the labor
market. Second, as noted above, there is a difference in the compensation of
equivalent workers in part-time and full-time jobs, which indicates that these
two categories embody real productivity differences.

W{th a three-way characterization of labor supply choices, 1 can
investigate the dynamic model in (2) in three different ways. First, I can
focus on the determinants of the duration of time spent in any ome labor
market state. This results in standard duration analysis of OLM, PT, and FT
spells. The biggest drawback to this approach is that it does not allow me to

estimate patterns of movement across multiple labor market states over time.’

*Theoretically, one can estimate a hazard model with multiple 1ypes of spells allowing for »
full set of intercorrelations between the spells, but this sort of estimation is beyond current
econometric abilities.

10




Therefore | also investigate a second approach, which ignores the issue of
spells and estimates the discrete version of (2) in each time period, controlling
for past labor market history. This means estimating a three-way multinomial
logit of the choice between labor market states, including dummy variables to
represent the full range of (discrete) labor market choices made in past
periods. The third approach is to use a three-way multinomial logit to
estimate current labor supply choices, but rather than including explicit
information on past labor market history to instead characterize the
heterogeneity across ‘individuals with random effects. (This would be
particularly consistent with the third model of time dependence described
above, where past history merely proxies for underlying stable differences in
preferences.) Because this approach requires only cross-sectional data to
implement, it is interesting to compare the goodness of fit properties between
the lagged dependent variable estimates and the random effects estimates. All

three of these models are developed in more detail below.

v
The Data

The data used in this paper are from the Panel Study of Income
Dynamics (PSID) from 1976 to 1989. Data prior to 1976 are not usable for
my purposes, since labor supply information on wives was not available before

this year. This provides 14 years of information. Included in my sample are
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all women between the ages of 18 and 50 in 1976, who are spouses or famuly
heads in all 14 years.!” Thus, I have attempted to select a sample of women
who, for the entire time period, are in a position to make labor supply choices.
Explicitly omitted are women who are in school or living with their parents
during any of these years, or women who are old enough to have reached the
usual retirement age. I also omit those persons who were part of the
oversample of low-income families in the PSID. There are 1463 women who
meet these criteria, which provides 20,482 observations (1463 times 14 years).
Where | make comparisons to men, they are sampled in an identical way.
Throughout this paper, a part-time worker is someone who reports
working less than 35 hours per week on her longest job last year. This
ignores differences in annual weeks of work among women. The alternative
is use a full-time definition based on annual hours of work .(such as 1680 hours
per year—35 hours per week times 48 weeks per year.) This would seriously
overestimate the incidence of part-time work, however. For most of these
years I only have information on "main job last year.” Any full-time worker
who enters or leaves the labor market during the middle of the year will show

an annual hours figure that will look like part-time work, even though it

1% uge "family heads® loosely here to refer to women who are both unrelated individuals as
well as the head of a group of related individuals.
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actually reflects the end (beginning) of a spell of non-work and the beginning
(end) of a spell of full-time work.'!

Figure 2 presents the range of labor supply choices among both men
and women over these 14 years. Plotted is the cumulative share of the
population as hours of work increase, based on data from the entire 14 year
period. The solid line is based on the adult women sample described above
and the dashed line shows hours choices among an equivalent sample of adult
men. As the graph shows, substantially more women are out of the labor
force (at zero hours), and their cumulative share between 0 and 40 hours rises
more rapidly than men’s. Both groups show a large spike at 40 hours. The
number of men working over 40 hours is much higher, and men’s cumulative
share rises quickly above 40 hours, while women’s is more flat. Few women
or men work less than 20 hours per week. An average, 28 percent of the
women in our sample are out of the labor market at any point in time during

these years, another 23 percent are working part-time, and 51 percent are

Ngxperimentation with an annual hours of work definition of "part-time” confirms this
problem. In the most recent years of the PSID, there is monthly information on labor supply, but
the short period over which this is available limits its usefulness. An alternative approach would
be 1o define five labor market siates instead of three: OLM, Part-time/Part-year; Part-time/Full-
year; Full-time/Part-year; and Full-time/Full-year.
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working full-time. In contrast, only 3 percent of the men are out of the labor

market, 4 percent work part-time and 93 percent work full-time.!?

v

Observed Transitions and Labor Supply
Patterns in the Raw Data

Because of the scarcity of information on dynamic labor supply
choices, it is interesting to start by looking at simple tabulations of the patterns
of labor market change in the raw data. Table 1 presents the average
transition matrix for adult women and men between the three labor market
states over the 14-year period. Table 1 indicates that a substantial number of
women remain in the same labor market state over any two-year period: 79
percent of the sample lies on the diagonal of the transition matrix. Much
greater stability is preseat among full-time and OLM women than among part-
time women, however. While 86 percent of the women who work full-time
in year t are observed to work full-time in year t+1; only 66 percent of the
part-timers in year t will remain part-time workers in year t+1. Twenty
percent of part-time workers will move up to full-time work, and 14 percent

will move out of the labor market. Thus, table 1 indicates that part-time work

pealize that these data are based on hours of work in the longest job held last year. The
share of men who are out of the labor force is quite low compared to weekly labor force
participation data, since a person would have 1o be out of the labor market all year in order (o be
placed in this category.
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is clearly a more transitional category than either of the other two labor market
states.

While the adult women’s transition matrix looks relatively stable, the
men’s transition matrix is extremely stable. Ninety-four percent of the men
stay in the same labor market state (are on the diagonal) over a two-year
period, mostly in full-time work. Of those working part-time, over half will
be in full-time work in the next year.

Table 1 emphasizes the differences between the male and female labor
force and indicates that dynamic labor supply estimates for men are of much
less interest than for women. Most men work full-time at some point during
the year. Women show much greater variance in their labor supply choices,
both at a point in time and in their movements over time.

Given an interest in the dynamic role of part-timé work in women’s
labor supply choices, it is interesting to look at a three-year transition matrix,
to see whether any frequent patterns of movement between the OLM, PT and
FT categories occur. Table 2 presents the three-year transition matrix for
adult women, showing the probability of being in one of the three labor market
states in year t+2, conditional upon all possible patterns in years t and t+1.

Table 2 indicates that over a three-year period 66 percent of women
stay in the same labor market state for all three years. The transitional nature
of part-time work is even more apparent in table 2. Among all women who

worked part-time in year t, 66 percent were still in part-time work after 1
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year, while only 49 percent (11.4 percent out of 23.3 percent) are still there
after 2 years. Those who move between labor market states are distributed
widely throughout all the cells in the matrix.

Table 3 presents information on aggregate labor supply patterns over
the entire 14-year period. For comparison purposes, table 3 also shows the
equivalent patterns among adult men (who one would expect to show more
stable patterns than adult women), and among all adult women in my sample
who are married 10 or more of the 14 years (who one would expect to show
less stable patterns if married women are more prone to changing labor market
status).

With 14 years of data and 3 labor market states, there are 3'¢
(approximately 4.8 million) possible data patterns. Among the 1463 women
in the sample, I observe only 931 of these patterns, witha substantial minority
of the women located in only a few patterns. Twenty-two percent of all adult
women never change labor market states over a 14 year period, as part 1 of
table 3 indicates. The bulk of these are full-time workers. Only 1 percent of
the sample is permanently attached to part-time work. In comparison, 638
percent of the men remain in one labor market state for 14 years, almost all
of them working full-time.

Part 2 of table 3 indicates that over half of the women are in the same
labor market state at least 10 of the 14 years. Yet, it is also true that most

women have some experience with multiple labor market states. As part 3
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indicates, 64 percent of the women have spent at least one year out of the
labor market, 69 percent have worked part-time at least one year, and 85
percent have worked full-time at least one year. A substantial minority of
| women seem to be "movers"—40 percent have speat time in all three labor
market states over the 14 year period. Interestingly, as column 3 indicates,
there are not large differences between those women who are stably married
over this period and all women.

The last two parts of table 3 investigate the prevalence of any sort of
"stepping-stone” pattern between OLM, PT and FT moves. Part 6 tabulates
the share of women who ever show a pattern of OLM to PT to FT work
(regardless of the number of years speat in each state). Part 7 tabulates the
reverse stepping stone pattern, moving from FT to PT to OLM. The results
indicate that few women in part-time work are in a transitional state between
OLM and full-time employment.!* The majority of part-time workers enter
part-time work from a full-time spell and return to full-time work, or they
enter part-time work from OLM and return to OLM. This suggests that part-
time work is used as a temporary alternative to another (more permaneat)
labor market state, not as a transitional state.

The results in tables 1 through 3 confirm that women show a great

deal of movement in their labor supply choices over time. Much more so than

1t is possible that & larger proportion of women work part-time for a month or two before
finding full-time work and that higher frequency data would show more “stepping stone” patterns.
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among men, there are frequent changes in labor supply among many women,
implying that dynamic apalysis of labor supply decisions may be more
interesting for women than for men. Although women appear to be a
heterogeneous group, a substantial minority seem stably attached to a
particular labor market state. Part-time work is clearly a more short-term and
transitional state than OLM or full-time work, but it is used less as a
transitional state into or out of the labor market than as an alternative to either

OLM or full-time work.

Vi
Estimating the Determinants of Spells in

a Labor Market State

A. Competing Risk Duration Models of OLM, PT, and FT Spells

An obvious way to investigate dynamic labor Ma movements is to
focus on the observed spells in part-time and full-time work and out of the
labor market. This section introduces a competing risk multiple-spell
eétimation model that [ will use to investigate both what moves women into
spells of part-time work from full-time work or OLM, as well as the
determinants of the length of part-time spells. The analysis of time-dependent

data is by now relatively standard and does not require much introduction. '

“Eor a discussion of duration models, see Lancaster (1990).
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Let F(t,X,,5) be the cumulative distribution function of time spent in
part-time work, with f(t,X,,0) as its related density function. X, represents the
vector of independent variables [S,, Y, D,, Z;], with f as the vector of related
coefficients. One can characterize the probability of leaving part-time work
at any point in time as the hazard rate, h(t,X,,), which is the probability that
a spell ends in period t, given that it lasted to t-1. For any completed spell of
part-time work, the likelihood that an individual is observed to work part-time
from time O to time t is simply f(t,X,.5)-

The probability that an individual spends a particular amount of time
in any labor market state can be straightforwardly estimated, once a hazard
function is chosen. A semi-parametric bazard, where the data essentially
determines the shape of the bazard function in each period, is often
preferred.!® Time-varying covariates (such as number of .children, household
non-earned income, etc.), can be readily included in the estimation, as can any
number of right-censored spells.

A few particular issues are important in implementing spell duration
estimates with this data. First, because of the lack of any retrospective
information, I have to omit all left-censored spells. While this is a standard

procedure, it is particularly worrisome in this case, because the most stable

'sDepending on the data, frecing up the hazard in each period is not always possible. Flinn
and Heckman (1982), for instance, suggest a patticularly flexible form of the time variable. The
approach used here is similar to that suggested in Meyer (1988).
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individuals—those who remain working fuil-time or part-timé, or who are out
of the labor market in all observed years—are all left-censored. By throwing
these individuals out, I may be throwing out a very important part of my
sample. Concern about this issue is one reason ! turn to alternative
explorations of the data in the next section.

Second, 1 am particularly interested in estimating competing risk
models of labor force movement. Ending a spell of part-time work to move
out of the labor market is almost surely a very different type of spell ending
than is moving into full-time work. In addition, to the extent that [ want to
estimate the determinants of the start of part-time spells, I need to distinguish
between full-time and OLM spells that end in part-time work and those that
end in other activity. Competing risk models can be implemeated in a
straightforward manner,'® I simply assume that at any. point in time, an
individual in labor market state j is "at risk” of ending a spell in the labor
market by either moving to labor market state k or by moving to labor market
state 1. Each of these moves has an underlying hazard rate, hy(t,X,, ﬁjk) and
hi(t,X,, B;). The aggregate hazard of leaving labor market state j can be

characterized as a simple additive function:

(3) hj(t’xt’ BJ) = hk(t’xp Bjk) + hl(t’x‘t’ B]l)'

"For a discussion of the issues involved in estimating competing risk models, sce the above
references on duration apalysis, as well as Heckman and Honore (1989), Han and Hausman
(1990), and Narendranathan and Stewart (1991).
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With only minor complications, this additive haza;'d can be readily estimated.

Third, I observe a substantial numbe.r of individuals who experience
multiple spells in the same labor market state over 14 years. This is
particularly true of spells of part-time work, which tend to be of short
duration. The best way to work with data which contain multiple spells is to
ipclude information on past labor market spells in the estimation (Honore,
1991). For instance, I can include information on the type of spell
immediately preceding the current one. In a competing risk model for part-
time spells, including a control variable for whether the prior spell was an
OLM spell lets me determine whether people who move into part-time work
from out of the labor market are more likely to leave the labor market again
or to move on to full-time work. I can also include information on the
observed spell number, on the length of previous spclls- in the same labor
market state, and on the length of time since a previous spell was last
observed.

Given the frequency of multiple spells in the data, including these
multipie spells in the estimation procedure is probably quite important to the
analysis. The cost of including multiple spells, however, is that it makes
traditional adjustments for population heterogeneity impossible to-carry out.
Once characteristics on past spells are included in the estimation, the
assumptions needed to estimate standard heterogeneity models no longer hold

(Honore, 1991). This is not necessarily a major concem, however.
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Heterogeneity adjustments try to control for unmeasured population
differences; including information on past labor market choices should also
control for these differences. In the following section, I control for

heterogeneity in several alternative ways.

B. Estimation Results

Table 4 summarizes the spell data in my sample. I observe up to five
spells of OLM and part-time work over 14 years, although the higher-sequence
spells tend to be-quite short. First observed spells in full-time work average
close to 4 years, out of the labor market spells average 3.2 years, and part-
time spells average only 2.6 years, again indicating the more transitory nature
of part-time work. Second spells in all labor market states average between
2 and 3 years. When the sample is limited to non-censored spells, the spell
lengths are shorter. Table 4 indicates that there are a substantial number of
second and higher spells in this data, making the use of multiple-spell
estimation techniques particularly attractive.

Table 5 presents the results of three multiple-spell competing risk
estimates, as described above. The first two columns of table 5 preseat the
estimates for spells out of the labor market. The third and fourl;h columns
present the estimates for spells of part-time work, and the last two columns

present the estimates spells of full-time work. Hazard rates are estimated
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semiparametrically, with dummy variables included for each time period.!”
Positive coefficients in table 5 indicate that higher values of a variable make
it more likely that a current spell type will end in an exit to the indicated labor
market state. Thus, the coefficients in row one imply that older workers are
likely to have longer OLM spells because they are less likely to terminate a
spell OLM and move into either full-time or part-time work, although the
probability of moving into full-time work is lower. Older workers in part-time
spells are also less likely to terminate their spell and move into full-time work,
but are more likely to move out of the labor market.

The first group of variables in table 5 presents the coefficients on
personal and housebold characteristics from these three competing risk models.
A few results stand out. First, older women are less likely to end a spell out
of the labor market or to move into full-time work. Seconci, black women are
more likely to move into full-time work. Third, less educated women are
more likely to terminate spells of full- or part-time work and leave the labor
market. Fourth, an increase in the total number of children increases the
propensity of a woman to move into ﬁlll- or part-time work, while an increase
in the number of preschoolers decreases the propensity to move into full-time

work and increases the propensity to leave the labor market. Part-time spells

""Because of the sparsity of spells above 6 years, a single dummy variable is used to control
for spells of 6 to 7 years length, and another for all spells of 8 or more years. This means that
7 dummy variables estimate the hazard rate in each "competing risk” branch of the three models
in table 5.

23




are little affected by the number of children but strongly affected by the
number of preschoolers. Fifth, women with higher other income in their
family are less likely to become full-time workers. Sixth, local unemployment
rates increase the length and probability of OLM spells, but have little effect
on part-time or full-time spells.

The second group of variables in table 5 controls for previous spells.
These variables are very significant for all types of spells, and underscore the
importance of past history on current spell duration. The length and type of
spell ending is strongly influenced by the previous spell type. For instance,
women who enter a part-time spell from out of the labor market are much
more likely to leave the labor market again than move into full-time work.
Women who enter a part-time spell from full-time work are much more likely
to return to full-time work than to move out of the lat;or market. These
results .are consistent with the data tabulations above, which indicated that few
people use part-time work as a stepping stone between OLM and full-time
employment.

The observed spell number has weaker effects on spell lengths.'®
Higher number spells of OLM or part-time work (which tend to be shorter

spells) are less likely to end in full-time work. To the extent that full-time

"“The inclusion of a variable to control for cbserved spell number may be somewhat
problematic, since the observed first spell after 1976 may oot be the first spell of the woman in
this type of work. The omission of this variable has little effect on other covariates.
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work is a more stable category for many women, this may reflect the fact that
women who have higher sequence spells in this data are frequent movers, and
thus more likely to be in OLM or part-time spells.!?20

Figure 3 plots the hazard rates estimated in table 5 for each of the
three competing risk models for a specific woman.?! Because the woman is
assume to have a preschooler, she has a high (41 percent) probability of
leaving a full-time spell after one year (the sum of the two hazard functions
among full-time workers), but this declines steeply over time. In contrast, if
this woman work part-time the probability of ending her spell is 47 percent in
the first year and remains high over time. After S years, almost all part-time
workers have exited part-time work. If this woman is out of the labor market,
she has a 47 percent chance of going to work after one year. The probability
that this woman will enter part-time work from out of ie labor market is

everywhere higher than the probability that she will move into full-time work.

In other estimates (oot shown here), based only on second and higher spells, I included
controls for the length of the previous spell in the same labor market state and the length of time
since that spell occurred. Both of these variables were highly significant. The longer a previous
spell and the more recent that spell, the more likely that the current spell will continue.

Zther specifications included occupational controls and controls for changes in variables as
well as their level values. While some of these had significant coefficients, their inclusion had
litle effect on the coefficients reported here. An important excluded variable in all the models
is a control for involuntary pant-time work, but the PSID has no data on this.

?'The base individual whose hazard rates are calculated in Figure 3 is 8 white married women
with a high school degree, two children (one a preschooler) whose non-cared income is $23,000,
in a county with a 6.9 percent unemployment rate.
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These hazard rates underscore the differences between part-time and
full-time workers and, together with the results of table 5, indicate the
importance of looking at. women"s labor supply choices in a dynamic context.
Spells of either OLM, part-time, or full-time work are strongly influenced both
by the nature of the previous spell as well as by the type of spell exit that
occurs (the use of a competing risk model significantly increases the
explanatory power of the model). In addition, these hazard models indicate
the importance of personal, household, and environmental variables in
determining the length and nature of labor market spells. Part-time workers,
in particular, are a very heterogeneous group, at risk of either increasing or
decreasing their labor market efforts. The differential effects of control
variables in influencing the movement into and out of part-time work indicates
that, depending on their personal and environmental characteristics, women
observed working part-time in any particular period may be in the midst of

very different routes through the labor market.

Vi

Modelling a Complete Set of Labor
Market Patterns Over Time

While the duration estimates just discussed provide useful information
about women’s dynamic movements through the labor market, they have at
least two problems. First, they focus only on spells in a single labor market

state. To the extent that my primary interest is in the full pattern of labor
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market behavior over 14 years, the duration models do not estimate this. In
fact, as noted, those patterns that are most striking—persons who remain in the
same labor market state for the eatire 14-year period—must be thrown out of
the data as left-censored spells. Second, these duration estimates may not fully
account for heterogeneity across women. Although two limited measures of
spell count and past spell type are included in the estimates, one might believe
that past patterns of labor involvement have a much greater impact on current
choices than these duration models allow. For both of these reasons, this
section presents an alternative way to analyze women's movement through the

labor market,

A Multinomial Logit Lagged Dependent Variable Models

[ am interested in developing a technique that will measure the
probability that a woman follows any sequence of labor market choices over
time. The dynamic model of labor supply in (2) provides a starting point for
this analysis. In this section I estimate a simplified version of (2) which
assumes that the probability an individual is observed in any particular labor

market state can be denoted as

4) Prob(LMS,=1) = f(X,, g(LMS,, LMS,,, ... LMS,)), I=1, 2,3

where LMS, is a discrete variable indicating labor market state that takes on
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three values L = 1if Hours, = 0 (OLM)
I, = 2if 0 < Hours, < 35 (PT)
and L = 3 if Hours, 2 35 (FI).
X is the vector of personal, household, and economic environment variables
discussed above and g(.) is a function that describes past labor market patterns.
Written this way, the probability of observing an individual in any particular
labor market state can be estimated as a multinomial logit, with controls for
the labor market patterns observed in past periods. For examble, this implies

that the probability a person is of out of the labor market in time period t can

be written as

exp(X8, + L))
1+exp(x 8, + L,y,) +exp(x8, + L;y)

(5)  Prob(LMS,=1) =

where L is the vector of dummy variables representing past labor market
history. §, and 8, are coefficient vectors that indicate the effect of the X
variables on OLM and part-time work, respectively. 7, and v, describe the
effects of past labor market patterns on the probability of choosing OLM or
part-time work, respectively. Full-time work is the residual category. Using
the standard multinomial logit format, equivalent equations can be written for

the probability of being in part-time and in full-time work.
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The characterization of labor market history is important in this
model. I will compare results from three different lag specifications:22

(1) Full Lag Specification: If there are j lag periods in the model,
there are j° potential patterns of history that an individual could follow, given
three different labor market states. A separate dummy variable specifying
each of these possible patterns provides the fullest possible set of controls for
past labor market patterns. Of course, -this specification is only feasible at
relatively low levels of j.

(2) Simple Lag Specification: One of the simplest specifications for
§ lag periods is to include a dummy variable for ench independeat fabor market
state in each past year, which results in 2j lag parameters. For each lag
period, this means including a dummy variable that controls for whether an
individual was OLM and a dummy variable that contrbls for whether an
individual was a part-time worker (full-time work status can always be derived
from these two dummy variables). This specification assumes that the effect
of each past labor market choice is independent of the pattern of choices that
precede or follow it, so that multiple years m one state of the labor market

have a simple additive effect on current labor market choices.

ZNone of these lag structures interact past labor market choices with the other control
variables, due to constraints on the number of parameters [ can feasibly estimate. For instance,
the effect of past education on the probability of working full-time may be different for someone
who has been out of the labor market for the past three years.
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(3) Complex Lag Specification: An alternative between the full and
the simple lag specification is to control for the labor market state at each past
point in time (the simple specification) as well as past patterns over time.
With j lag periods, one can specify a set of 2(2j-1)+(j-2) dummy variables that
completely distinguishes all possible past patterns, but imposes some adding
up constraints. In particular, this means including all of the 2j dummies from
the simple specification, as well as controlling for the total number of times
that each state was observed over the past j periods (2(j-1)+(j-2) independent
dummies). For example, with three lags, the complex lag specification would
include 11 dummy varnables:

OLM,, = 1 if person OLM in period t-1, O otherwise;
OLM,, = 1 if person OLM in period t-2, O otherwise;
OLM,; = 1 if person OLM in period t-3, 0 otherwise;
PT ., = 1 if person PT in period t-1, O otherwise;
PT ., = 1 if person PT in period t-2, 0 otherwise;
PT .5 = 1 if person PT in period t-3, 0 otherwise;

20LM = 1 if OLM,; = 1 in two of three past periods;
30LM = 1 if OLM,; = 1 in three of three past periods;

T

!

2PT = 1ifPT,; = 1 in two of three past periods;
3PT = 1if PT; = 1 in three of three past periods;
2FT = 1 ifFT,; = 1 in two of three past periods.

These 11 dummy variables can be used to uniquely characterize every one of

the 27 possible past labor market states within a three period lag structure.
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B. Estimation Results

Table 6 presents estimates of labor force choices, using two quite
different lag specifications. Columns 1 and 2 present the results from a
multinomial logit model with three lag periods, using a complex lag
specification (11 lag parameters in each branch of the logit.) It will become
clear below why I elect to focus particularly on this 3-lag structure. For
comparison, columns 3 and 4 choose a very different lag structure, which uses
information from the largest possible number of lags (13). As one adds lag
periods, the number of usable observations shrinks. Thus, with 13 lags, I can
use only the 1463 observations on labor market choices in 1989, while with
3 lags I can use 16,093 observations, using information from 11 years of labor
market choices for each person. By necessity with this smaller number of
observations, I use the simple lag specification for the lé-lag model. Thus,
between these two models, we can see the trade-off between more lags (but a
simpler lag structure and fewer observations) versus fewer lags (but more
observations and a more complex lag structure.)

Many of the coefficients on the explanatory variables are similar in
sign and magnitude between the first two and second two columns in table 6,
although the coefficients estimated from the 3-lag model are much more
significant. In both cases, older persons with less education, fewer total
children, more preschoolers, more non-earned income, and in areas with

higher unemployment rates are more likely to be out of the labor market than
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working full-time (the omitted category). Compared to full-time workers,
part-timers are less likely to be black, and more likely to be older, married,
and have more preschoolers.

Table 7 simulates the estimated effect of past labor market history on
current labor market choices, using the coefficients from the 3-lag model
estimated in columns 1 and 2 of table 6. Using a "typical” woman (age 25,
white, high school education, married, 2 children, 1 preschooler, and $25,000
in non-eamed income, with a county unemployment rate of 6.9 perceat), the
table simulates the probability that this women is currently out of the labor
market, or working part-time or full-time, given all possible patterns of labor
force involvement over the last three years. |

Note three things in table 7. First, the most recent year's history is
most important in determining current labor force status. For instance, women
who were out of the labor market in the most recent past year (row 1 and
rows 4-11) have over a 50 percent probability of being out of the labor market
next year. Second, those persons with stable past labor market histories (rows
1-3) are strikingly more likely to continue in the same labor market state than
even persons who have been in the same labor market state for the past 2
years (rows 4-5, 12-13, and 20-21). Third, in these estimates as in the simple
tabulations, part-time work is a much more transitory state than OLM or full-

time work.
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The conclusion from table 7 is that time dependence in labor supply
choices among adult women appears to be extremely strong, even after
controlling for the standard set of household, skill, and economic factors.
Further tests of the extent and nature of this time dependence are provided in
table 8. Table 8 shows the likelibood function values that result from a series
of increasingly more complex lag specifications, testing two different
hypotheses about the importance of time dependence on labor supply choices.
Part 1 of table 8 looks at the effect of controlling for longer lag periods, while
part 2 looks at the effect of controlling more fully for all possible lag patterns
within a given lag period.

Part 1 presents the log likelihood values and the related likelihood
ratio tests that result as an increasing number of lag periods are included in the
data set. For instance, the first row of part 1 indicates that going from a 7-
period lag structure (using the complex lag model described above, with 32 lag
parameters in each logit branch) to an 8 period lag structure—implemented on
the same data—results in no significant increase in the likelihood function.
This is true for 8 lags versus 7 lags, as well as for 7 lags versus 6 lags.
Below 6 lags, however, dropping a lag period results in significantly worse
explanatory value, particularly when moving from 3 to 2 lags or from 2 to 1
lags, as measured by the likelihood ratio test. This suggests that a great deal
of past labor supply information is necessary (at least 6 years) before further

past lag periods become unimportant in explaining current labor supply.
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Part 2 of table 8 investigates the effect of controlling more completely
for all past lag patterns, given a preset lag length. For models that include
from 2 to 8 lags, the simple model (which assumes the effect of past labor
market choices are additive over time) fits the data significantly worse than the
complex model, which also includes controls for multiplicative effects. In
turn, the complex model fits less well than the full interactive model for
models that include 2 to 4 lags. This section indicates that there is no
"simple” specification of past lag patterns that fully captures their effects.
Rather, increasingly complex models that control for as many past patterns as
possible fit the data increasingly better.

The short summary of table 8 is that there does not appear to be any
"short-cut” to dealing with time dependence in labor supply estimation, at least
among adult women. The more lag periods (up to at leﬁst 6 years), and the
more complex the lag specification, the better the model fits the data. The
time dependence in labor supply is both “deep” (in the sense that past labor
supply choices continues to affect current choices for many years), and "wide”
(in the sense that all unique past patterns of labor supply choices appear to
affect current choices; past patterns cannot be conveniently grouped together

into only a few significant patterns.)

BThe full model, with controls for every possible past lag pattern, cannot be readily
implemented for more than 4 lags.
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Taken together, the results in tables 7 and 8 also indicate that past
labor market histories are crucially important in determining current labor
market location for adult women. The coefficients on these past histories are
large and significant in most cases. Simply observing information from a
current labor market spell provides little predictive information about next
year’s labor market choices since different past labor market histories have
such a strong effect on future choices. I retum to this point below.

With respect to part-time work, tables 6 and 7 confirm many of the
results noted above. The use of part-time work is heavily affected by personal
and household characteristics. Even after controlling for these, however, part-
time work remains a labor market state which women are more likely to leave.
Among other things, this implies that the use of part-time work is harder to
predict than are other labor market choices. Past use of p::irt-time work is less
likely to lead to future part-time work than are other types of labor market

choices.

C. Multinomial Logit Random Effects Models

As noted above, one reason to include past lag histories in labor
supply models is because they may reflect endogenous differences m women’s
preferences that create heterogeneous choices. This suggests that an
alternative to a multinomial logit model of labor supply with lagged dependent

variables is a multinomial logit model that controls for heterogeneity in the
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population through random effects.? In addition, it is worth noting that a
random effects model may be the only feasible model when only cross-
sectional data on labor supply are available. In this case, one interpretation
of heterogeneity adjustments is that they are a way of controlling for the
unmeasured (in cross-sectional data) differences in past labor market histories.

Assume there are two types of women, not fully accounted for by the
control variables in these logit equations. A standard way of characterizing
heterogeneity is assume that the constant term in the multinomial logit
estimates differs across heterogeneous groups of individuals. The result is that
the probability of being out of the labor market now becomes the more

complicated expression:

p exp(X,8, + Cy))
1 +exp(X8, + C|)) + exp(Xf, + Clz)

P) exp(X B8, + &)
1 + exp(Xf, + ) + exp(X3; + Cp)

(6) Prob(LMS, = 0) =
(1-

#Both controlling for heterogencity and including lagged dependent variables results in biased
catimates of the heterogeneity, for the same reason that it is nol appropriate to include
heterogeneity corrections in duration models with information on past spells. The assumptions
under which random effects models produce unbiased estimates do not hold in the presence of
lagged dependent variables.
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where P is an estimated coefficient equal to the probability of being a type 1
person,” while C,,, C5, C;, and Cy, are the random effects parameters
associated with being a type 1 or type 2 person in each branch of the logit.

In estimating this model, there is one additional complication. I have
14 observations on each person. In estimating the likelihood function for each
individual, I need to take account of the fact that the probability of being a
type 1 person is applied similarly to all 14 data periods. This implies that the
likelihood function for any individual is maximized by estimating

P II exP(X_fﬁl *Cy) [T exeXh, + C) TT 1
iz DENI __ jep DENI  k¢DEMI

() LLH= -
(1-P) H °"P9f_sﬂn + Cy) H exp(X8, + Cp) | R
| lez DEN2 Jjep DEN?2 kef DEN2 |
where DENI = 1 + exp(X,8, + C,;) + exp(X,8, + C,,) and
DEN2 = 1 + exp(X8, + C3;) + exp(X;8, + Cy,) for any tE (z,p,f).

z is the set of all time periods during which this person is out of the labor
market; p is the set of all time periods during which this person works part-
time and f is the set of all time periods during which this person works full-

time. Maximizing the log of this likelihood function across all individuals in

LThis form of heterogeneity is admitiedly quite arbitrary. I experimented with interacting the
control variable coefficients and the random effects, but had problems making this more complex
model converge.
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the sample results in estimates for the vectors §,, 85, for the random effects
terms C,;, C,,, C5;, Cp, and for the probability parameter, P. In the results
below I estimate three random effects rather than two, which is a

straightforward extension of the above model.

D. Estimation Resulis from Random Effects Logit

Columns 5 and 6 of table 6 presents the results from maximizing the
log of a likelihood function similar to (7) for all individuals, but with three
rather than two random effects. The coefficients indicate the effect of the
relevant variable relative to the omitted (full-time) category. Thus, the first
row indicates that older workers are more likely to be found out of the labor
market or in part-time work, although the likelihood of being out of the labor
@ﬁet is higher than the likelihood of being in part-time work.

Compared to the estimated coefﬁcients.on the two lagged dependent
variables models, shown in columns 1 through 4 of table 6, the random effects
coefficients are different in a number of cases, in terms of size and
significance. Lower education levels and more preschool children have
particularly strong effects in keeping women out of the labor market in the
random effects model.

Table 9 summarizes these estimates by simulating the prc;bability of
being in each labor market state for a typical woman of either type 1, 2, or 3,

using the coefficients reported in columns 5 and 6 of table 6. Taking the same
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set of base personal and household characteristics as were used in the
simulation in table 7, table 9 shows the differences in labor market choices
predicted by the random effect model for women of each of the three types.

The probability of being a type 1 worker is estimated at 27 perceant.
Type 1 workers are mobile across all three labor market states, and have a
significant probability of working part-time, working full-time or being out of
the labor market. In contrast, type 2 workers have a very high probability of
being out of the labor market (79 percent in the simulation in table 9) with less
chance of working either part-time or full-time. The probability of being a
type 2 worker is 30 percent. Finally, type 3 workers are almost always found
working full-time. The probability of being a type 3 worker is estimated at
43 percent.

The broad characterization coming out of this random effects model
is that there are three distinct labor market types: "workers,"” who typically
work full-time; "non-workers,” who are typically out of the labor market; and
"movers” who migrate between all three of these states. There is a substaatial
probability mass associated with each of these three types. These results

clearly suggest that some number of women appear permanently attached to
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full-time work, and some appear permanently out of the labor force. But a

significant number (27 percent) are more mobile across labor market states. 26

E. How Do These Models Compare?

The three models estimated in table 6 are based on three different
conceptions of how to characterize female labor force choices. The 3-lag
model assumes that a complex but relatively short lag specification is adequate,
the 13-lag models opts for many lag periods but a simple lag specification,
while the random-effects model ignores past labor market history and attempts
to estimate the upmeasured heterogeneity in labor supply choices among
women at any point in time. This section compares the advantages and
disadvantages of each of these models.

Table 10 presents three different measures of the goodness of fit
among these three models, based on a comparison of the actual data for 1463
women in 1989 (the last year of my sample) versus the estimated data from
each of the three models for this year. Part 1 compares the aggregate
predicted weight in each labor market category. In the actual data in 1989, 24
percent of the women are out of the labor market, 23 percent work part-time,

and 52 percent work full-time. Taking the average predicted probabilities for

%Although there are problems with interpreting the coefficients as noted above, I also
estimated a multinomial logit model with both three years of lag information and with two rendom
effects, allowing all of the lag parameters 10 vary in the random cffects. This model indicates that
even after controlling for three years of lags, some heterogeneity appears to remain in the data.
In genenal, the two random effects indicate s group of "stayers”™ who remain in the same labor
market state over time, and "movers” who change labor market states frequently.
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each woman in the sample for each labor market state indicates that the 3-lag
model predicts almost identical aggregate probability weights, while the 13-lag
model is exactly right (to 1 decimal place.) The random effects model comes
in third, but doesn’t do too badly. A chi-squared test comparing each of these
three model predictions to the actual data indicates that the null hypothesis that
the.predicted numbers are identical to the actual numbers cannot be rejected
at a 10 percent level of significance for any of the three models.

In contrast to predicting the aggregate probability in each category,
part 2 of table 10 compares how well each model predicts labor supply choices
for each woman in the sample. The numbers indicate how many cases are
predicted accurately by the model for each labor market category, where
"accuracy” is defined as a predicted probability of 67 percent or greater that
the woman will be in the labor market state where she is actually found.
Among the 1463 observations, the 13-lag model accurately predicts the labor
supply choices of 78 percent of the sample, while the 3-lag model is correct
74 percent of the time. The random effects model is substantially worse, with
only 7 percent of the observatiéns correctly predicted. This is because the
random effects model assigns every woman some probability of being either
type 1, type 2, or type 3. The result is that the predicted probabilities for each
woman are a mix of the predicted types. While its aggregate probability

weights are not too far off, the individual predictive ability of this model is
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extremely bad. In all three models, the probability that these individual
predictions are ideatical to the null hypotheses can be rejected with 99 percent
confidence. The chi-squared statistic for the random effects model is
particularly large.

Finally, part 3 of table 10 does a more standard goodness of fit test,
based on Heckman’s (1984) suggested procedure for comparing a set of
estimated sample values to a set of actual observations. Consistent with the
other results, one cannot reject the null hypothesis that either the 13-lag model
or the 3-lag model are similar to the actual data, while the null hypothesis that
the random effects model is similar to the actual data is rejected with 99
percent certainty.

Two very important conclusions emerge from table 10. First,
although the results in tables 7 and 8 emphasized the significance of extensive
and fully specified lag patterns in fitting current labor supply choices, table 10
suggests that such complete specifications may not be necessary for good
predictive value. In fact, the 3-lag model, estimated with a complex lag
specification, predicts both the aggregate probability weight in each labor
market state as well as actual individual choices almost as well as a model that
includes another 10 lag periods. While there may be significant differences
in the likelihood functions of these two models, the difference in their
predictive values is quite small, I compared a number of alternative models,

and the predictive value of including only two lags is noticeably worse, as is
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the predictive value of including three lags but With only a simple lag
specification. In contrast, the value of including more than three lags, or of
specifying that lag structure beyond the complex specification in table 6,
columns 1 and 2, has little additional predictive value. Thus, having data on
only a few lag periods is adequate for specifying time dependence in labor
supply choices if one’s primary intent is to predict labor supply choices at
some future time or for some alternative sample of persons.

The second major conclusion from table 10 is that the value of
controlling for past labor supply history depeads heavily upon the purpose of
the exercise. If you want to estimate the aggregate population weights, all
three of these models are generally effective. In this case, using cross-
sectional data with a random effects specification may be entirely satisfactory.
If, however, you want to predict individual labor supply choices, then the
availability of longitudinal and lagged information on labor supply is much
more important, and the lagged models are far superior to random effects

mog:!els.

viii

Implications for Women’s Labor Market Behavior:
Some Simulated Results

Any of the estimates derived above can be used to simulate the
behavior of women over time, estimating the probability that they will follow

a particular sequence of labor market choices. This type of simulation may
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be particularly interesting with regard to the question "How do women move
from out of the labor market into full-time work?" A number of policies in
recent years have focused on moving women who receive public asslistance
into employment. In most cases, this means placing them in a part-time job.
For instance, the welfare reform plan proposed by President Bill Clinton in
summer 1994 requires eligible welfare recipients who do not find private
sector work to work between 15 and 35 hours in an assigned public sector job.
The hope is that this part-time work will increase their labor market
connections and experience and, over time, will result in their moving into
full-time self-sufficient employment. This section estimates a series of
simulations that test whether moving women into part-time work is a
reasonable approach, based on the historical experiences of adult women over
the past two decades,

Table 11 preseats simulation results for several low-skilled women.
Assuming these women have been out of the labor market for the past two
years, the simulations estimate the effect of moving into part-time or full-time
work this year (as opposed to spending another year out of the labor force) on
the probability of working part-time or full-time next year. All of these
simulations are based on the coefficients estimated in the 3-lag model and
shown in columns 1 and 2 in table 6. The first simulation is for a black
woman without a high school degree, with two grade-school-age children, who

is unmarried, age 25, and has only $2500 in non-earned income. The second
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simulation is for the same women but assumes that both of her two children
are preschoolers. The third simulation assumes that the woman has a high
school degree.

The first simulation indicates that if this woman stays out of the labor
market one more year, the probability she will move into full-time or part-time
work the following year is quite low (26 percent). If, however, she works
part-time this year, there is almost a 50 percent probability she will remain a
part-time worker next year and a 29 percent probability she will move into
full-time work next year. [f she works full-time this year, there is a 78
percent chance she will remain in full-time work next year.

Comparingl the results in these simulation, there are two major
conclusions.  First, the personal and household characteristics of the
individual matter enormously in her labor supply choices. The woman with
preschoolers has a much lower probability of working full-time in the future,
regardless of what she does this year. 1 emphasize this point because much
of this paper has focused on coefficients other than those on the control
variables. While past labor market histories are very important in predicting
future labor market choices, the control variables are also important,
particularly education level and number and age of children.

Second, if a woman has been out of the labor market for three years,
moving into part-time work will substantially increase her probability of

staying in the labor market the next year, but it will only somewhat increase
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her probability of moving into full-time work. The only way to substantially
increase her future probability of full-time work is for her to work full-time
this year. This is consistent with all of the evidence above: Few women use
part-time work as a way to move from out of the labor market toward full-
time work. Women who have been out of the labor market and move into
part-time work are much more likely to leave the labor market or stay in part-
time work than to move on to full-time work.

These simulations are only suggestive of the effects of a policy that
mandates welfare recipients move into part-time work. They show the
expected future labor Mﬂ patterns among women over the past 14 years
who have voluntarily moved into part-time work from an extended spell out
of the labor force. As a result, one might believe that they substantially
overstate the effect on future labor supply choices of mahdatorily demanding
that a woman take a part-time job. They do, however, underscore policy
issues that deserve more consideration: According to these simulations,
moving into part-time work substantially increase a woman’s probability of
being in the labor market in the future. If the goal of welfare-to-work
programs is increased labor force participation, these simulations support the
idea that current part-time work increases future labor force participation. If,
however, the goal is to move women into economic self-sufficiency, which
almost always requires full-time work, then it is less clear that mandating part-

time work will help as much. Rather, the results in this paper suggest that
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women who move from out of the labor market into full-time work tend to
make that leap immediately. At least historically,. few women have either
chosen or been able to put togéther a sequence of jobs that lets them move
sequentially from out of the labor market, into part-time work, into full-time

work.

IX
Conclusions

This paper analyzes the dynamics of adult women’s labor market
behavior over a 14-year period between 1976 and 1989. It uses several
different techniques to investigate the nature and the patternF of labor supply
choices made by women over time. The results indicate there is a substantial
amount of labor market movement among individual women over these years,
which is strongly correlated with personal chamcterisﬁcs and household
demographic changes. The results also indicate the importance of analyzing
longitudinal data in order to understand current labor supply choices among
women. Women’s current choices are strongly affected by their past labor
market choices. Evean information on labor supply choices as far back as 6
years helps explain curreat labor market behavior.

Yet, for those with more limited longitudinal data from which to
explore labor supply choices, this paper indicates that models with only 3

years of lag information can predict individual and aggregate labor market
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involvement almost as well as models with more lag periods, if a relatively
full specification of lag patterns is used. Models with less than 3-year lags or
with only very simple controls for past lag structure are less adequate. In
addition, random effects models, based only on current labor supply
information, are also quite effective in predicting aggregate labor supply
patterns, although they are very ill-suited for predicting individual labor supply
decisions and do not fit the data as well as models controlling for past labor
supply choices.

With regard to the use of part-time work in the labor market, this
paper indicates that it is rarely used by women as a transitional labor market
state. Most women use part-time work as an alternative to full-time work and
return to full-time work after some period of part-time employment, or they
enter part-time work from out of the labor market and then leave the labor
market again after a part-time spell. There is little evidence here that placing
women in part-time jobs will greatly increase their probability of moving into
full-time employment over time.

Women show a far greater diversity in their labor supply choices than
do men, and move between labor market states more frequently. This is the
result of two groups of women in the labor market: A substantial number of
women are extremely constant in their labor supply decisions, either working
full-time or not working at all over many years. This heterogeneity in long-

term behavior is one primary cause of diversity in labor supply choices among
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women. Another group of women, howeyer, can be more readily
characterized as "movers,” and change labor market states with greater
frequency. Thus, the diversity observed in female labor supply at any point
in time is the result of both underlying stable heterogeneity in behavior among
some, as well as extensive mobility across labor supply choices over time
among others.

Further analysis of these issues might usefully focus in three areas,
First, this paper contains little information on the nature of the jobs that
women are taking. Given the evidence here on the heterogeneity among the
part-time work force, it would be interesting to see what types of jobs are used
by different groups of part-time women. Second, this paper necessarily
aggregates labor supply decisions into three discrete labor market categories.
By doing this, a great deal of information on labor supply choices is thrown
away. Third, the econometric models used in this paper are limited in the
extent to which they estimate intercorrelations between different labor market
choices and in the ways in which labor market history is fed into the estimates.
Attention to more complete econometric estimation procedures could provide
a better understanding of the full set of interactions between past and present

labor supply choices.
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TABLE 1
Two-Step Labor Market Transition Patterns

Year t+1
Yeart Row
i Out of Part-time Full-time Totals
Labor Market
1. Adult Women
Out of lsbor market
% of wtal 21.6 4.0 2.4 28.0
% of row 7.1 14.3 8.7
Part-ime
% of wtal 3.2 15.5 4.7 233
% of row 13.5 66.4 20.1
Full-ime
% of wal 2.7 4.2 41.8 48.7
% of row 56 2.7 85.7
Columna iotals
% of wtal 27.4 3.7 48.9 100.0
O Adult Mea
Out of labor market
% of total 1.8 0.1 0.6 2.6
% of row 68.3 10.3 21.4
Part-time
% of wtal 0.2 1.7 2.2 4.0
% of row 4.1 421 538
Full-time
% of wal 1.0 2.1 90.3 934
% of row 1.1 2.2 96.7
Column wtals
% of total 1.0 4.1 93.0 100.0

Based on the sum of 13 two-year tnasition matrices, PSID data, 1976-1989. 19,019 observations on
sdult women: 16,523 observations on aduit mea.




TABLE 2
Three-Step Labor Market Transition Patterns Among Adult Women

Year t+2
Patterns i Row
Years t and t+ [ Qut of Part-time Full-time Totals
Labor Market
Out of LM, Qut of LM
% of total 17.8 24 1.4 21.7
% of row 82.4 11.1 6.6
Out of LM, Part-time
% of total 1.2 23 0.6 4.1
% of row 29.5 55.6 14.9
Out of LM, Full-time
% of total 0.5 0.5 1.6 2.5
% of row 19.4 17.3 62.8
Purt-time, Out of LM
% of wiul 1.9 1.0 0.4 3.2
% of row 58.2 29.9 12.0
Purt-time, Purt-time
% of wowml 1.5 11.4 2.5 15.4
% of row 9.6 739 16.5
Purt-time, Full-time
% of wml 0.4 1.1 32 4.7
% of row B.1 2.8 68.1
Full-ime, Out of LM
% of total 1.7 0.6 0.6 2.3
% of row 594 20.9 19.7
Full-ime, Part-time
% of total 0.5 2.2 1.6 4.3
% of row 11.7 51.6 36.7
Full-time, Pull-ume
% of wtal 1.6 2.5 373 41.4
% of row 3.9 6.1 90.1
Column Totals
% of total 27.0 219 49.1 100.0

Bascd on the sum of 12 three-year transition matrices, PSID daia on sdult women, 1976-1989. 17.556
observations.




TABLE 3

Patterns of Labor Market Involvement Qver 14 Years

(PSID data, 1976-1989)

Women Men  Marmied 10 or More
of 14 Ycans
Noo-movern
Percentage spending all 14 years
Qut of labor mkt 50 0.2 5.8
Pant-time 1.1 0.2 1.3
Fuli-time 16.1 67.7 12,7
Total 2.2 68.1 198
[ofrequent movers
Percentnge spending st least 10 years
Out of labor market 14.5 0.9 16.3
Part-time 8.7 0.4 10.0
Full-time 37.0 93.3 31.0
Total 60,2 94.6 57.3
Percentage cver spending at least 1 year
Qut of labor market 64.5 13.% 69.5
Part-time 69.2 24.7 72.2
Full-time 4.6 99.5 82.3
Percentage in all 3 labor market states over 14 years
40.5 6.3 438
Percentage in cxactly 2 labor market states over 14 years
OLM/Part-time 9.3 0.1 10.6
OLM/Full-time 9.7 7.3 93
Part-time/Full-time 18.3 18.2 16.5
Perccalage ever moving OLM ~ Part-time -+ Full-time
Tota] percentage 20.9 L3 21.7
Percealage of those who ever work part-time 30.2 5.1 30.1
Percentage ever moving Full-time —+ Part-time - OLM
Totad percentage 17.7 3.2 19.4
Percentage of those who cver work part-time 25.6 13.1 26.8
Number of observationa 1,463 1,271 1,156




TABLE 4

Characteristics of Spells of Out of Labor Market, Part-time, and
Full-time Work Among Women

(All Non-Left-Censored Spelis Within the 14-Year Period)

Spells Out of the Purt-time Full-time
Labor Market Spells Spells
All Non- All Non- All Noa-
Censored Censored Censored
I. First Spells
Number 731 5N 925 801 859 584
Average kength (years)  3.22 1.85 2.60 1.67 3.87 2.04
Ending in 1 year 43.0 62.9 49.0 70.9 36.7 60.6
2 years 16.8 15.9 17.9 12.0 17.6 17.0
3 yeans 11.5 93 10.2 1.5 8.4 1.2
4 years 5.6 5.1 6.6 4.1 6.9 5.0
S yeann 33 2.6 57 3.1 54 2.9
6-8 yeans 10.3 4.2 6.0 2.01 0.4 6.0
9-13 yeans 8.0 - 4.0 0.2 11.9 1.3
Il. Second Spells
Number 286 202 436 333 379 197
Average kength (years) 2.53 1.50 2.19 1.42 2.98 1.55
. Third Spells
Number 84 52 164 a7 101 40
Average length (years)  2.10 1.2 2.14 1.33 2.37 1.13
IV. Fourth Spells
Number 15 T 33 15 14 5
Average length (yeans) 1.00 1.00 79 1.13 2.29 1.00
V. Fifth Spells
Number 2 0 3 | 1 0

Average length (ycam) 1.50 — 1.67 1.00 1.00 -




Based on Semi-Psrametric Competing Risk Modeslse

TABLE 5
Determinants of Spell Length

Using All Non-Left-Censored Spells

Spells Out of the Part-timne Full-time
Personal and Labor Market Spells Spells
Family Variables: Exiting to Exiting to Exiting to
Part-time Full-time Qut of LM Full-time Out of LM Part-time
Age -.013* -.0320 .010* -.009* .005 .003
(.007) (.009) (.007) (.G06) (.008) (.006)
Race -.226 J3a7e 164 13 .077 -.037
(1 =black) (199 (.185) (.203) (.178) (. 190} 173
Education less than -.423% . 097 L340 -.130 J66* - 233
high school (.15%} (.173) {.158) (.138) (.16%) (. 160}
Education equal to -.176* -.107 .240* -.101 195 -.080
high school (.124) (.155) (. 119} 107 (.162) 117
Married .160 -.198 .11 -.229* 377 .07
(1=yex) (. 190) (.178) (.192) (.129}) (.204) (.134)
Total aumber of 117 151" -.014 -.015 -.128* .026
children (051} (.060) (.051) (.041) (.061) (.047)
Number of children -.082 ~.424¢* 411** - 260" 480" 152+
under age 5 (.078) (.101) (.078) (.081) (.104) (.086)
Other (non-camed) -.002 -.006** .001 -, 0040 003" 001
income (.002) (.001} (.001) (.001) (.002) (.002}
County unemployment .039* -.008 010 .018 047+ .034+
nale (.018) (.023) (.016) (.015) (.021) (.017
Spell History Variables:
Previous spell type T2 - 3620 675 . 506 L8220 - 252¢
(Col 1&2: P-Time, (.108) (.132 Ny (.095) (.136) (111}
Col 3-6: Out of LM)
Number of spell 056 -. 149* -.100* -.149%* -.139 -.149*
(.079) (.109) (.072) (.063) (.110) (.080)
Number of shape
parumeters 7 7 7 7 7 7
Likelihood value -2360 -3250 -2563
Number of obscrvations 1118 1561 1354

* Significant at 10% level; **Significantst 1% level. Standard errors in pareathescs.




TABLE 6
Logit Models of Dynamic Labor Market Choices
Logit Model with Logit Model with Logit Model with
3 Laps 13 Lags 3 Random Effects
Out of Out of QOut of
Labor Part- Labor Part- Labor Part-
Market 11D Market Time Market Time
Age .032°* .006° 073 014 047+ 0270
(.004) (.004) (.019) (.016) (.002) (.002)
Race -.030 -.244%° .903* -.581* .080° -.460%*
(1 =black) (102 (.096) (.456) (379 (.057) (.057)
Educstion less than 575% .099 .201 201 1.294%% 137%*
high school (.088) (.083) (.428) (.340) (.049) (.049)
Education equal 1o 248%* . 014 .504* 290 970° .193%e
high school (.073) (.065) (.333) (.251) (.040) (.039)
Married 438ee 3449 o7 ,355 .521%* 247
(1=yes) (.054) (.077) (.418) (.303) (.055) (.050)
Tota] number of - 0740 .017 -.155 -.004 275% 2050+
chisdren (.031) (.026) (.175) (.128) (.015) (.015)
Number of chikiren .698** 2710 .345 474*  1.127% 3630
under age § (.053) (.049) (.393) (.318) (.030) (.031)
Other (non-earned) .006** ,004** .003 -.001 0189 0159
income (.001) (,001) (.003) (.002) (.001) (.001)
County unemploy- .025%* 007 .058 024 .043e L028%%
ment rate (.011) (.009) (.094) (.079) (.007) (.007)
Constant -5.758%% .3 635%* .7.557%  .4.196° 3 scparsic constants
(.230) (.180) (1.160) (975 cotimascd in cach cohumn,
Nurober of parametors for 11 11 .3 2% for cach of three radom
past lag patterns offects

Prob(type 1) = .271 (.013)
Prob{type 2) = .299 (.013)
Prob(type 3) = .430 (.014)

Number of observations 16093 1463 20482

Likelihood function 9223 -667 15111

Standard crrom in parentheses, “*Significant at the 1 percent level
* Significant st the 10 pereent level,




TABLE 7

Simulated Probabilities of Labor Market Choices
Conditional on Past Labor Market Patterns

(Based on coefficients estimated in columns 1 and 2 of table )

Probability in Year t That Woman is
Labor Supply Pattern in

Years t-3, t-2, and t-1 oul:( :ik 1;.50, Part-Tine Full-Time
I. 000 82.3 : 11.7 6.0
2. PPP 6.6 78.4 15.0
3. FFF 30 6.1 90.9
4. POO 65.6 25.0 9.4
5. FOO 69.4 16.9 13.7
6. OPO 58.2 1.6 103
7. PPO 51.1 336 10.2
8. FPO 50.7 3Ll 18.1
9, OFO 61.4 19.0 19.6
10. FFO 576 19.9 22,5
11. PFO 494 27.3 23.2
2. OPP 17.6 69.9 12.5
13. FPP 8.9 68.2 229
i4. OOP . 285 57.0 14.5
15. POP 229 63.9 13.2
16. FOP 23.2 52.7 24,0
17. FFP 9.9 54.2 359
i18. PFP 8.9 61.0 30.1
19. OFP 18.0 52.0 30.0

20. OFF 14.2 14.6 71.1
2i. PFF 58 18.0 76.2
22. OOF 235 17.0 59.5
23, POF 16.6 21.4 62.0
24. FOF 20.4 16.4 63.1
25. PPF 6.9 29.6 63.5
26. FPF 6.9 24.0 69.1
27. OPF 13.5 24.6 61.9

Estimates based on coefficients reported in columas 1 and 2 of table 7. The base individual for these
simulations is & 25 year old married white women, with & high school degree and two children, 1 under the
age of 5, with other income of $25,000 and & county unemployment mie of 6,9 percent.

Q! Out of Labor Market
P: Part-time Work
F: Full-time Work




TABLE 8
Effect of Including more Lag Information on
the Fit of a Multinomial Logit Model
1. Effect of including more years of lagged information
- Log Likeclihood Function! L N p
Controlling for elihood umber o
E:.am;).er of lling Ratio Test? Obscrvations
an t Lags t-1 Lags
a -4659.6 -4662.1 5.0 3778
7 -5504.9 -5507.9 6.0 10241
6 -6381.6 -6405.8 48.47 11704
5 -7294.6 -7316.3 43.47 13167
4 -82253 -8283.9 117.27 14630
3 92226 -9378.0 31087 16093
2 -10325.0 -10776.1 902.2" 17556
2, Effect of controling more fully for the lag pattern
- Log Likelihood Function Bascd On Likelibood Ratio Test®
Number of ] .
Lag Years Simple Complex Full Simple- Complex-
Model Model Model Complex Full
3 -4690.4 -4659.6 — 61.6™ -
7 -5542.6 -5504.9 - 754~ -
6 -6340.2 -6381.6 — 32.87 -
5 -73425 -7294.6 - 95.8™ -~
4 -8271.4 -8225.3 -8187.5 - 227 75.6"
3 92729 -222.6 -9202.3 100.6~ 39.6™
2 -10334.5 -10325.0 -10316.1 19.0 17.8™
SaarLs MooeL includes 2t lag parameters, with & dummy variable for the labor market siate in each past
year (only two dummy variables per year are noeded, since the third state is known once the first two states
arc known.) For a 3-lag model, this means including & dummy variable for OLM, ,, OLM, ,, OLM, ,,
P’rt-lv Frt-z' and Frt-s'
ComrLEX MobeL includes 2(2t-1)+(1-2) Iag parmmcters, with 8 dummy vasiable for the labor market state in

cach past year {2t parameters] phus & dummy variable for the pumber of total times cach state occurs
[2(t-1) +(t-2) independent parameters). This model is able to distinguish between all possible past patterna,
although it imposes certain adding up constraints. For a 3-lag model, this means inchuding the same
dummies as in the simple model, a8 well s dumsmics variables if two of the three years are OLM, if three
of the three years are OLM, if two of the three years are PT, if three of the throe years are PT, and if two
of the three ycars are FT.

FuL mooeL includes t* lag parameters, with a dumnmy variable for cach possible past pattern.

‘Uses complex modet, described above,

XChi-squared with 5 degrees of freedom.

*Chi-squared, with varying degrees of freedom for each row and column.
“Significantat the 1 percent lovel.




TABLE 9

Simulated Probabilities of Labor Market Choices
From Random Effects Model

(Based on coefficlents estimated in columns & and € of table 6)

Probability in Year t that Woman is

Probability

e G S v

Market Time Time
Type 1 22.3 56.4 21.3 27.1
Type 2 79.2 10.6 10.2 29.9
Type 3 9.1 8.7 82.1 43.0
Aggregate
Probabilities 33.7 22.2 44.1

Estimates based on coefficients reported in columns 1 and 2 of table 7.
The base individual for these simulations is a 25 year old married white
woman, with a high school degree and two children, 1 under the age of 5,
with other income of $25,000 and a county unemployment rate of 6.9
percent.




TABLE 10
Comparison of Model Effectiveness

1. Aggregate predicted weight in each labor market state

Out of
Labor Patt  Full x* Test of Similarity
Market Tmme Time Between Actual and Predicted
s. Actusl data 4.5 23.2 52.2
b. 3:lag model 244 23.5 52,0 avsb; 0.01
¢. 13-lag model 24.5 23.2 52.2 avac: 0.00
d. Random effects model 25.7 4.5 49.7 avad: 0.25

2. Number of accurately predicted Individual data points (Of 1463 observations, number where
the model predicted » greater than 67 percent probability that the individual would be in the correct labor

market state.)
Out of ' o
Total Labor Past- Full- x* Test of Similarity

a. Actual deta 1463 359 40 764

b, 3-lag model 1087 264 170 653 avsb: 126.3**
(percentage correct)  (74.3) (73.5) (50.0)  (85.9)

¢. 13-lng model 1136 279 193 664 C avec 94.5°°
(percentage correct) (77.6) 1.7 (56.3) (86.9)

d. Random-cffects model 108 6 0 102 aved: 1260.7**
(percentage correct) (7.9) (.7 0.00)  (13.4)

3. Goodness-of-fit test (Hackman)

x* Teat of Similarity
o Actual Data
2. 3-lag model 0.19
b. 13-lag model | 0.03
¢. Random-effects model 13.85°*
Based on cstimates from the three modcls shown in table 6, uaing the 14th year of data (1989) with

1463 observations.
**Significanthydiffercnt at | percent level.




TABLE 11

Simulated Probabilities of Moving from QOut of the Labor Market
into Full-Time Work for a Low-Skilled Woman

For a woman who has been cut of the labof market two years, her probable labor market statg next year
depends on what she does this year:

‘ Probabilitics for Next Year
Past 2-Year Blected Pattern Conditional on Status this Year
Pattem This Year
Out of
Lat Part- Full-

1. Person 1 Charactetistics: Black woman, age 25, unmarried, 2 children, no preschoolers, high
school dropout, non-eamed income =$2500, county unemployment rate =6.9,

OLM-OLM OLM 73.8 12.0 14.2
OLM-OLM PT 216 49.4 29.0
OLM-OLM FT 11.8 9.7 78.5

2, Person 2 Characteristics: Samec s person 1, but both children are preschoolers.

OLM-OLM OLM 89.5 6.3 4.3
OLM-OLM PT 431 42.5 14.3
OLM-OLM FT 333 11.8 4.9

3. Person 3 Characteristics: Same as person 1, but with high school education.

OLM-OLM OLM 68.1 13.8 18.2
OLM-OLM PT 17.5 49.8 32.7
OLM-OLM FT 8.9 9.1 82.0

Simulations based on cocfficients from the 3-lag model ahown in columns 1 and 2 of table 6.
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