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Abstract

The paper investigates the relationship between work and family life in Britain.
Using appropriate statistical techniques we estimate a five-equation model,
which includes birth events, union formation, union dissolution, employment
and non-employment events. The model alows for unobserved heterogeneity
that is correlated across all five equations. We use information from the British
Household Panel Survey, including the retrospective histories concerning work,
union, and child bearing, to estimate this model. We obtain well-defined
parameter estimates, including significant and correlated unobserved
heterogeneity. We find that transitions in and out of employment for men are
relatively independent of other transitions. In contrast, there are strong links
between female employment, having children and union formation. By
undertaking a detailed micro simulations analysis, we show that different levels
of female labour force participation do not necessarily lead to large changes in
fertility levels. Changes in union formation and fertility levels, on the other
hand, do have a significant impact on employment rates.

JEL numbers: J12, J13, J22
Keywords: demographic transitions, marriage, divorce, birth, employment



1. Introduction

Over the last few decades Britain has seen large changes in patterns of
employment and family life. The most noticeable change is perhaps the increase
in the female employment rate which, in 1999, stood at 72%. At the same time
there have aso been important demographic changes. Marriage rates have
generally declined and have only partly been offset by higher cohabitation rates.
Thus, overall both men and women tend to stay single for much longer than was
the case in the past. Compared to other European countries, fertility rates have
remained high in Britain. Given these observed changes in both family life and
employment, it is natural to ask the question to what extent these processes are
linked. The contribution of this paper is to address this question using
appropriate statistical models, in which individuals employment decisions are
modelled jointly with their fertility and union formation decisions.

It has been argued for instance, that as women have increased their employment
rates, and consequently their economic independence, this has marginalized the
importance of marriage as an institution to rear children. Increasingly
researchers have recognized that many of these demographic and labour market
decisions are made jointly and that the transitions are therefore inter-linked. For
instance McElroy (1985) suggested that the process of leaving the parental
home and finding the first job could not been seen as independent events. An
important insight of her work was that from a statistical point of view, failing to
control for the jointness of the decisions produced heavily biased parameter
estimates. Recently, joint modelling of processes suspected to be interrelated
has become more feasible. Willis (1999) proposed a joint model of childbearing
and marriage, analysing women’'s decision to have children outside marriage.
Although not estimating an empirical model, Willis's approach highlights the
inherently joint decison-making present in demographic processes. An
important contribution to the empirical literature is Lillard (1993), who
estimated a joint model of fertility and marital dissolution using simultaneous
hazard regression. He aso estimated the correlation between the two processes
and showed that failing to control for simultaneity produced biased parameter
estimates. Following this paper, a range of work has focussed on controlling for
the possible bias created by the simultaneity of processes. Examples include
Lillard and Waite (1993) modelling childbearing and marital dissolution; Brien
(1997) investigating the role of the marriage market for different race groupsin
the US; Brien et al (1999), Baizan et al (2002), considering the issue of
cohabitation, marriage and non-marital childbearing; Upchurch et al (2002)
analysing the inter-relationship between union formation, childbearing and
educational choice; and van der Klauuw (1996) analysing the relationship
between work and marriage. All of these papers demonstrate the importance of



the jointness of the processes, and that failing to take this into account generally
produces biased parameter estimates, which would otherwise be misleading for
policy purposes.

Another set of papers consider the impact of income on various dimensions of
demographic behaviour. For instance, Duncan and Hoffman (1990), Wolfe et al
(2001), and Aassve (2003) consider the impact of economic resources and
opportunity costs on women’'s propensity to have children outside marriage.
Aassve et al (2002) investigate the impact of earnings and family income on the
decision to leave the parental home and to get married. A centra theme in these
papers is that income, mainly earnings, is endogenous with respect to the
demographic processes under study. They highlight the fact that the income
generation process is driven by demographic events, and vice versa. There are
nevertheless some important shortcomings of the current literature. Although it
Is frequently emphasised that work and family formation are interrelated
processes, researchers typically analyse only certain aspects of demographic
behaviour together with the employment transitions. Furthermore, researchers
rarely analyse demographic events in their completeness: typically the issue is
about timing of first birth or first union formation, not considering what
happens after such events. Here we attempt to provide a fuller picture of both
employment transitions and demographic processes.

Our approach is novel in severa respects. First we specify a simultaneous
hazard regression framework similar to Lillard (1993) that includes birth events,
union formation, union dissolution, employment and non-employment events
and additionally, allows for unobserved heterogeneity that is correlated across
all five equations. Employment, child bearing, and family formation transitions
are al specified in separate equations, but estimated in a joint maximum
likelihood procedure. This allows us to analyse the impact of employment
transitions explicitly, controlling for its potentia endogeneity with respect to
fertility and union formation. Second, we estimate this model using data from
the British Household Panel Survey (BHPS), where panel information (for
1991-1998) is merged with retrospective information provided in 1992 to
construct complete histories for employment, child bearing and union formation
for all respondents in the panel. We thus create histories stretching back to the
1940s, which enables us to provide estimates for severa cohorts of the UK
population, and aso avoids the problem of left censoring, which is often a
problem when using the panel component only. Third, we make use of
extensive simulations to provide further insight into the dynamics of these
processes, which is not necessarily easy to infer from the parameter estimates
alone.



The next section discusses the data in detail, and section 3 the econometric
model. Sections 4 and 5 presents the results, and a fina section offers some
conclusions.

2. Data

The datasets we use are from the British Household Panel Survey for 1991-
1998. The first wave of the BHPS was designed as a nationally representative
sample of the population of Great Britain living in private households in the
autumn of 1991. Approximately 5,500 households, containing about 10,000
persons, were interviewed. These origina sample members are re-interviewed
each successive year, and if they split off from their original households to form
new households, all adult members of these new households are aso
interviewed. Similarly, children in the original sample households are
interviewed when they reach 16 years of age. Thus, the sample remains broadly
representative of the population of Great Britain as it changes through the
1990s. In addition to providing information on respondents within the Panel
survey period (1991 onwards) the BHPS asked respondents to provide detailed
retrospective work, family and fertility histories in 1992. These retrospective
data are matched to the within panel datato construct detailed marriage, fertility
and work histories from age 13 for al adult respondents. By using the
retrospective histories individual specific behaviour is modelled from the
person’s 13th birthday, thus avoiding the initial conditions problem normally
encountered when estimating duration models based on the panel component
only. We have created five detailed event histories for each individual: —
forming and dissolving a partnership, — having a(nother) child, entering and
leaving employment.

Union formation and dissolution

As cohabitation is an increasing form of union in the UK (either as a precursor
to legal marriage or as a substitute), we define marriage as living in union with a
person of the opposite gender, regardless of legal marital status. For the within
panel data we use the self-reported marital status, which takes the following
categories. ‘married’, ‘living as a couple’, ‘separated’, ‘divorced’, ‘widowed’
and ‘never married’. We classify ‘married’ and ‘living as a couple’ as de facto
married, with the remaining categories being de facto not married. For the
retrospective sample data, we use the dataset BMARRIAG.! This provides the
individual’s marriage history from the age of 16 years up to the date of
interview in wave two. The month and the year of cohabitations leading to

The names of these data sets are the same as they appear in the BHPS data base.



marriages are provided, as well as dates for which marriages ended as
separations. Thus similar de facto marriage information is provided both from
the panel and the retrospective part. The retrospective cohabitation histories are
completed by using information from the dataset BCOHABIT, which records
the details of cohabitations that are never made into legal marriages.” The event
histories are consequently constructed by using information from both data
sources. We impute missing marital history dates if we know there is a change
in marital status and we know the year of the change but the month is missing.

Employment and non-employment

Individuals are defined as being employed if they are in full time paid
employment, part time paid employment or paid self-employment. Individuals
who are on long-term leave due to sickness (or on maternity leave®) are
classified as not-employed. An individual is classified as changing employment
status only if s/lhe moves into or out of paid employment. Thus, cases where
individuals change employer — but remain continuously employed — are not
implemented as a change in employment. Similarly, individuals changing from
full time to part time are not recorded with any change. Moreover, individuas
moving from full time education to job seeking are recorded with no change.
For the within Panel data, we use the variable wIBSTAT which is an annual
self-reported employment status. In addition we use wave-by-wave employment
history files from wave three to wave eight (WJOBHIST). Each file contains
details of all employment status spells since the 1st September in the year
before the interview. In cases where individuals have employment changes, the
gaps between the annual WIBSTAT are filled with spells from the wJOBHIST
files and recoded as ‘in paid employment’ and ‘not in paid employment’ as
defined above. For the retrospective history we use the BLIFEMST file, which
records the individuals' complete paid employment histories from the age that
they first left full time education up to 1992. We assume that all individuals are
in full time education and therefore non-employed at age 13. The pane and
retrospective histories are subsequently used to create two event histories for
each respondent, all of which are dated to the month. There are a number of

In total there are 1272 such unions, which are never made into legal marriages
recorded in the retrospective cohabitation history file. Moreover, out of the 1258
unions that begin after wave 2 81.3% are not initially legal marriages. In the
retrospective marriage history data, 1403 of the marriages (which is 18.1%) begin in
cohabitation and 640 (which is 30.8% of the uncensored retrospective lega
marriages) end in separation.

We only want to include individuals who are at paid work, therefore maternity leave
does not count in this instance as being ‘in paid employment’. There are 1039
observations that are maternity leave in the employment history datasets that we use,
this represents just 0.8% of the total number of observations.



cases where the individual records the start month for a spell as a season rather
than a month, and in these cases we apply the BHPS season codes.” The month
of July is used for imputation, whenever the month is missing but not the year.
Employment events are not imputed if an individual is missing from any years
of the panel. The data is treated as censored from the first date the respondent
leaves the panel >

The birth events

Births occurring during the panel years are constructed from the household
record of the respondent. In each wave details of new household members are
recorded in the dataset WINDALL. The variable WNEWHY provides
information about whether the new household member is ‘new baby’. If thisis
the case the event is dated by using month and year variables. In the mgjority of
cases, there is only one birth event in the household in given wave, but we aso
identify multiple births.® The retrospective history collected in 1992 records the
dates of birth of all the respondent’s children to that date. The details for an
individual’s natural children are recorded in the dataset BCHILDNT.” These
data are recoded into a monthly panel of data covering the birth events in each
individua’s life up to the time of their interview in wave two. These data are
then merged with the within panel data to create one event history file, which
records the conceptions of children, where the conceptions are assumed to have
taken place 9 months before the birth date. We do not model children leaving
home, so do not create a file of children leaving home dates. These data are also
used to create stocks of each process as well as durations. In the case of stocks
of children, we assume that children leave home at 21, so decrease any positive
stock by 1 at the date at which the oldest child will be 21.

Descriptive statistics

Table 1 presents statistics for the transitions. The table provides mean duration
until  birth, union formation, union dissolution, employment, and non-
employment, all measured in years. Note here that all durations include also

The BHPS season codes are: winter=January, spring=April, summer=July and
autumn=0October.

The number of individuals who become censored after each wave are as follows: after
wave two (872), wave three (920), wave four (700), wave five (398), wave six (349),
wave seven (386). There are 6839 individuals who only become censored at the end
of the data we use (wave 8, 1998).

The great majority of individuals only ever have one birth event in any one wave.
There are nine households where there are two birth events within one wave and one
household where there are three birth events within one wave.

We use only the records of individual’s natural children.



those individuals censored at the end of the survey. In addition, the table
indicates the proportions experiencing the events. The relevant figures are given
in the first and third columns (i.e. the column shown as ‘sample’). From the
table we see that the mean duration until first childbearing is 13.57 years for
women, and 16.46 years for men, so mean ages of first birth are 26.57 and 29.46
years respectively. The second row shows the mean time until second birth,
starting from the time of the first birth. Thus the mean times until the second
childbearing events are 4.36 and 4.62 for men and women, which correspond to
mean ages of 30.9 for women and 34 for men. The data indicate that once the
first birth has occurred, both men and women accelerate the timing of the
second birth, whereas third or fourth births generally tend to take place at a
much later age. About 68 percent of all women and 58 percent of al men are
recorded as having at least one child and the percentages are dightly higher for
the proportion of those who have one child that go on to have at least one more
child. Given two children, relatively few go on to have a third birth.

For union formation, the mean age of first union formation is 23.37 for women
and around 26 for men. The mean time until first union dissolution is quite long,
indicating that alarge proportion of those entering the first union tend to remain
in this union, and in the mgjority of cases, until the censoring date. Of those
who experience a union dissolution (35 percent of women and 28 percent of
men) the mean time to second union is 5.26 years for women and 4.10 years for
men.

Employment and non-employment transitions, on the other hand, are much
more frequent events. Both men and women find employment on average at the
same age, and interestingly, amost al women in this sample have at least one
employment spell. The difference between men and women becomes apparent
when looking at any subsequent employment transition, as well as the non-
employment transitions. The mean time for the first non-employment transition
Is 7.47 years for women and 14.53 years for men. Furthermore, 80 percent of
women who were employed at least once become non-employed at some stage
in their career. The equivalent figure for men is considerably lower (53 percent).
Once non-employed, men tend to find employment considerably quicker than
women. For instance, the time until second employment for women is on
average 4.89 years, whereas for men the mean time is only 1.62 years, and
similar discrepancies exist between men and women for subsequent
employment transitions.



3. Empirical modelling of the demographic and labour mar ket
events

In our model we specify five hazards, which arise from three processes
(childbearing, union formation, and employment transitions). We assume that
these hazards are not exogenous to each other and depend on both the past
occurrence of the own and other processes, the parity of own and other events,
on duration, age, a set of time invariant observed characteristics, and time
invariant unobserved characteristics. The set of hazardsis as follows:

(1)
INh? (£) =b, f (M (1), D()) +b, f (E(t),U (1)) +bsT® (1) +b, A°(t) +b, x* +bg P +£°

(2)

Inh" (t) = 26:”1 B, (t) +m, f (E(),U () + mgT" (t) + mgA" (t) + my, P" +my, x" +&"

@3

Inhy (t) = fdi B, (1) +d; f(E().U D) +deT° (1) + doA° (1) +d, P” +d, X7 +&°

(4)

Inhf (1) = Ze B () + & f(M(1).D(1)) +&T (1) + &A" () + &, P~ +e,x™ +£°

()

Inh (t) = ZGZUi B, (t) +u, f(M (1), D(t) +UgT" (t) + Ug A (t) + UpP” +uy, x” +&"

where b, j = B, M, D, E, U are the hazards of a birth, union formation, union
dissolution, employment and non-employment respectively. Equation (1) is the
log hazard rate of experiencing a birth event, equation (2) the log hazard of a
union event, equation (3) the log hazard of a union dissolution, equation (4) the
log hazard of an employment event, and equation (5) is the hazard rate of
experiencing an non-employment event.

The functions f(.,.) denotes the endogenous variables, and are constructed as
time varying dummy variables. For instance marital status is included as atime
varying variable in equations 1, 4 and 5, and takes the value 1 in the segments
which an individual is married (or in a union), and zero otherwise. Employment
status is implemented similarly. Individuals may have many children and
experience severa unions, employment and non-employment spells. In other
words, events might be repeated over time. We do not specify separate
equations for different spells: for instance, the equation for a marriage event,
eguation (2), includes first, second, and up to the sixth birth. But as the process
of, say, first child bearing might be very different from the process of second



birth event, each hazard is modelled as a function of a set dummy variables P,
wherej 00 B, M, D, E, U, to control for the parities of the own event. In addition,
we include detailed controls for age, which is captured by Al(t). Thisis a vector
of Nat+1 spline variables whose coefficients are allowed to differ between
intervals separated by N, nodes. Denoting the nodes as wg, we can define the
spline variable for the kth interval as:

Al (t) = max[0, min(t —w,_,,w, —w,_,)]; j 0(B,M,D,E,U) 6)

The basdline hazard function, T(t), is defined in a similar way, a piecewise
continuous linear Gompertz function. By specifying severa node points, the
formulation allows for a variety of patterns of the duration dependence in the
hazard function. To complete the specification of eguations (5) — (9) we include
a range of non time varying variables, denoted X. These are education (in 5
groups), cohort of birth (in 4 groups),® parental socio-economic status, ethnic
origin, and a dummy variable indicating whether the respondent lived with both
parents at age 14.° Leaving each & as independent univariate random variables
will capture unobserved heterogeneity within each process, but not capture any
correlation in unobserved heterogeneity across processes. To deal with this we
specify € to have amultivariate joint normal distribution. Formally:

0\(g: Puwe Pos Pee  Pus
0 pBM UI\ZII pDM IOEM pUM

&

>

e =N Ol Poo Puwo T3 Peo Puo
>

&

2
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2

v 0){ Py Pws Pou Peyw O

(7)

By estimating the correlations between equations we are in effect able to control
for the fact that the five processes might be endogenous to each other. To
illustrate the problem, assume for the moment that we only estimated the first
two eguations. Furthermore, let us assume that the correlation between
childbearing and union formation, here given as gy, is positive, but that we fall
to control for this correlation in the regression. Under these circumstances the

8

The cohorts are defined by decade of birth beginning in 1940. The lowest educational
group have no qudifications; the highest have university level qualifications.

As it stands this specification does not include any interaction terms. Clearly several
interaction formulation could be interesting and bring a deeper understanding to
individuals behaviour. However, currently the model contains 185 parameters, and
estimation is not trivial. Given that the current specification is able to replicate the
original data reasonably well we decided not to include further covariates.



estimates of the direct effect of union formation (the time varying variable) in
the childbearing equation, and the time varying birth variables in the union
formation equation, will be biased. In fact, as long as the true correlation is
positive there will be an upward bias in the direct effects.”® In a system of five
equations, where each event interacts with each of the others, it becomes more
difficult to predict the direction of the bias. An additional important feature of
the unobserved heterogeneity terms is that they are assumed fixed over an
individua’s lifetime. Clearly, unobserved characteristics influencing the hazard
might change as the various events take place.™

4. Estimation Results

This section presents the parameter estimates of the econometric model (see
Tables 2A — 2E).

Background variables and education, and endogenous events

We start by discussing the estimated coefficients of the non-time varying
background variables. These show that family background is an important
determinant for an individual’s family formation events, whereas it has less
impact on the employment transitions. Both men and women coming from
disrupted families have more children, form and dissolve unions quicker. The
effects are weaker for the non-employment transitions, although we do find that
women from disrupted families are more likely to leave employment, which is
consistent with the fact that they have more children. Men and women from
non-white ethnic origins show quite different behaviour to the rest of the
population. They generally tend to delay union formation, but have a
considerable higher fertility rate once in a union. They aso have alower rate of
entering employment, whereas there is no difference in terms of leaving
employment. Parental occupational status has a more limited impact. It is

1 This argument rests on the assumption that the multivariate normal distribution is able

to capture the unobserved heterogeneity reasonably well. Heckman and Singer (1984)
argue against using parametric distributions since the specific choice of the
distribution function might affect the parameter estimates. However, this conclusion
has later been contested (see for instance Ridder (1987) and references therein). It has
been argued that different impacts of choosing a parametric distribution is just as
likely to be affected by using an inflexible function for the baseline hazard function. If
the basdline is flexible, i.e. the piecewise continuous linear Gompertz formulation
used here, it is not clear that the parametric choice of the unobserved heterogeneity
should have much impact on the parameter estimates.

11

See Aassve et al (2002) for a specification where the unobserved heterogeneity terms
are different, but correlated, across time.



strongest in the fertility transitions, where a high male parental socio-economic
status is associated with a significant reduction in the fertility rate. Mother’s
occupational status has very little or no impact. The impact of father's
occupational status on entering employment is negative both for men and
women. This is somewhat surprising given that we also control for educational
attainment. A possible explanation is that the father’s occupational status is
positively correlated with family income. The negative impact suggests that
young individuals from wealthy family backgrounds tend to delay entry to
employment, which might be due to longer time spent in education.

We now turn to the impact of education.” Most of the estimates are consistent
with previous findings, athough we do find some unexpected non-linear effects.
For childbearing, we find that highly educated women have a lower rate of child
bearing. Furthermore, there is a monotonic gradient for the five categories of
educational attainment. The impact of education on having children is weaker
for men and only men with higher educational attainment levels have a fertility
rate that is significantly lower than that of the other education groups. For union
formation, the impact is very similar to those of fertility, although the
magnitude of the effects is generally smaller. These findings are generaly
consistent with our expectations. Education generaly delays both fertility and
union formation and the impact is generally monotonic. For union dissolution
on the other hand, educational level has no significant impact. In terms of
entering employment, the results are more mixed. WWomen with medium leves
of qualifications have a higher entry rate into employment compared to those
with lower education. Women with very high educational attainment have a
considerable lower transition rate into employment than all other groups. For
men the impact is dightly different. Low and medium levels of education do not
seem to have any differential impact on the entry into employment. However, as
for women, those with the highest educational attainment have a lower rate of
entry into work. Interestingly, higher education among men is negatively
associated with leaving employment. Consequently the results suggest that,
although highly educated men are less likely to leave employment, once they
have left, they spend longer searching for the next job. For women the
educational effect on non-employment is aso negative, but there is no
monotonic gradient. It is important to keep in mind that these patterns might be
driven by the fact that both men and women who spend longer time in education
will necessarily delay entry into employment.

12

Note that we treat education as exogenous, though properly it should be modelled as
part of the set of choices individuals make about their post compulsory school leaving
behaviour. However, modelling the level of education would add too much
complexity.

10



Our estimates indicate important behavioura differences between the four
cohorts. In genera we find that the younger cohorts have lower fertility rates
and a lower rate of entering unions. Once in a union they are considerably more
likely to dissolve the union, compared to the oldest cohort, which indicates that
individuals in the younger cohorts tend to spend longer time being single. The
results are more mixed for the employment and non-employment transitions.
Among women we see that the second oldest cohort enter employment at a
higher rate than the oldest cohort, whereas there is no significant difference
between the oldest cohort and the two youngest cohorts. For men, compared to
the oldest cohort, the individuals in the younger cohorts all have lower
transition rates into employment. For both genders there are clear positive
gradients for entry into non-employment, indicating that the younger cohorts
have a much higher transition rates out of work than the oldest cohort. The
combination of these trends indicates that individuals in the younger cohorts,
particularly the men, spend more time unemployed than those in the older
cohorts.

Time varying variables

We start by analysing the impact of marital status and employment status on
child bearing. Note that marital status incorporates cohabitation, and
employment includes full time and part time work. The estimates in Table 2A
indicate that marital status has a large positive impact on fertility events, and
that the effect remains strong when controlling for unobserved heterogeneity.
As we would expect, being in employment has a negative impact on
conceptions. Although the parameter is highly significant, it is not extremely
large, implying that working is not a particularly strong deterrent to having
children. It is possible that the relatively weak effect is somewhat influenced by
the fact that we incorporate part time and full time work into the same category.
It is possible, for instance, that women in full time work have a much lower
fertility rate than women working part time. Obviously the recorded
employment spells might mask transitions between part time and full time work,
which might play an important role in fertility decisions."® The positive impact
of employment for men on having children is also according to expectations.
The parameter is highly significant, but again the magnitude is somewhat small.
Note, however, that the parameter estimate here averages over all birth orders.
Thus it is possible that the impact would have been stronger for timing of first
birth, and even weaker for subsequent births.

v While it is noted that transition to part time work usually occurs after the birth of a

child rather than prior to conception, it may be the case that the negative effect on
fertility of transition into full time work from part time work is masked by the
inclusion of part time work in the employment definition.

11



When considering the impact of child bearing on union formation, we see that
the impact very much depends on the birth order. Note here that the birth events
represent the stock of children and should be interpreted accordingly. For
instance, experiencing a first birth has a strong positive impact on forming a
union, and this is the case for both genders. However, having a second birth
outside a union actually lowers the rate of union formation rate. The opposing
signs of the first and the second birth events are interesting. The positive impact
of the first birth event is consistent with economic theories in that individuals
consider a cohabiting union or a marriage more beneficia once they have
acquired marital specific capital. However, there might also be normative forces
a play, in the sense that individuals might feel a pressure to ‘legitimise’ the
child. The negative sign of second birth-event indicates that those who do not
form a union after the first birth are at a disadvantage in the marriage market
when they have the second child."* The subsequent birth events have no
significant impact on union formation. Work status has a positive and strongly
significant impact on union formation for both men and women, a finding
consistent with most previous research.

Turning to the union dissolution hazard, we find parameter estimates consistent
with our expectations. The negative impact of first and second birth on
dissolution indicates the role of children as marital specific capital. Thus having
children reduces the separation rate.® Our specification does not include
duration splines for the birth events, so we do not examine the impact of the age
of the children on the rate of dissolution.™ It is noteworthy that the impact of
children becomes stronger once we control for unobserved heterogeneity. In
fact, the negative impact of the second birth event is only significant for women
when unobserved heterogeneity is included. The third birth event does not have
any statistically significant impact on dissolution. Higher birth orders generally
have a positive impact, but these variables are not particularly well defined due
to small sample sizes. The impact of work status on divorce is not particularly
strong, especially for men, independent of whether unobserved heterogeneity is

o The second birth event outside a union will also include women who might have had

the first birth within a union. We alow for individual specific fixed effects in the
modelling process which can take into account tastes for marriage and therefore
control for this.

15

The individual fixed effects control for tastes for marriage such that it is not ssimply
the case that children are born in more stable relationships. Therefore though there are
not fixed effects for specific unions to control for the stability of a union, the effect of
tastes for union are controlled for somewhat in the individual fixed effects.
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See, for instance, Lillard and Waite (1993) who show how dissolution depends on the
age of the children.
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controlled for. For women, on the other hand, work has positive impact only
when we control for unobserved heterogeneity.

The rate of entering employment is negatively associated with a first birth
event. Although the impact is negative for both genders, it is considerably
weaker for men. This negative impact for men is somewhat surprising, as the
financial costs associated with childbearing, and the traditional division of
labour between men and women just after child-birth, would suggest a greater
incentive for men to enter employment. For second births, there is no significant
effect for women, whereas there is still a weak negative effect for men when
unobserved heterogeneity is included. For higher birth orders the negative
impact for women and men (apart from the third birth order) persists. Beingin a
union reduces the employment rate for women, independent of whether the
specification controls for unobserved heterogeneity or not. For men, there is a
strong positive impact, but interestingly, this disappears once we control for
unobserved heterogeneity.

Our estimates of the relationship between entering non-employment and
childbearing show interesting, although not entirely unexpected results. For
women, the first birth event has a strong and positive impact on leaving
employment, whereas for men there is no significant effect. The impact of the
second birth event on entering non-employment is negative and significant for
women, suggesting that those having the second child are more likely to hang
onto to their jobs, implying that more women now return to work immediately
after the maternity leave. Again, the birth event does not have any impact on
men’s employment decision. Marital status has a smilar effect as the birth
events. That is, women in a union have a considerably higher rate of entering
non-employment compared to those who are single. For men the impact is
negative, athough this again disappears once we control for unobserved
heterogeneity.

Duration and age dependence

Tables 3A — 3E report the parameter estimates of the baseline hazard and age
splines. These estimates provide a picture of the duration dependence and the
age effect in the five processes. Starting from Table 3A, which reports the
estimates for the birth events, we note that the hazard is initially increasing and
then declining for al intervals, apart from a positive jump in the second last
interval. It is important to remember that this refers to the baseline for al birth
events. Asiswell known in the literature (e.g. Newman and McCulloch (1984)),
the shape of the baseline for the first birth event is very different compared to
any subsequent births. In the former the shape of the baseline tends to have a
pronounced inverted U-shape. Here, where the baseline parameters refer to the
average of dl birth parities, the shape is much less pronounced. Looking at the
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impact of age we see a much more distinct pattern. The rate of childbearing
increases sharply with age initialy, then becoming flat or slightly decreasing.”’
For union formation we find less marked patterns, especially in terms of the
baseline hazard. Again, thisisin contrast to the typical shape of the baseline of
first union event, which is normaly strongly increasing and then declining.
Again the age splines are more prominent and increasing until age 23 before
they start to decline weakly. For dissolution the patterns are more mixed. The
baseline hazard is flat for the first two intervals, then sometimes declining and
sometimes increasing, every time at very small magnitudes. A mixed pattern
also appears for the age splines. For men it is difficult to estimate more than two
age splines. Overal the estimates for dissolution indicate little duration
dependence or age effects.

The age effect for employment transitions is considerably stronger. The hazard
increases strongly with the first age interval, then rises at a lower rate and then
becomes approximately flat. The risk of employment has negative duration
dependence, although the pattern is not monotonic. In other words, the risk of
employment falls the longer the individual remains unemployed, although the
hazard eventually becomes flat. For non-employment transitions our estimates
indicate very little duration dependence although there does seem to be weak
age dependence at the early ages.

Unobserved heterogeneity

The estimates of the parameters of the unobserved heterogeneity terms are
reported in Table 4. The first panel gives the estimates of the standard errors of
the five equations. The impact of the unobserved heterogeneity is particularly
pronounced for the shape of the baseline hazard, the parity variables, and the
age effect. For women most of the standard errors are close to unity, except for
the employment hazard.™®

The second panel of Table 4 reports the estimates of the correlations between
the error terms. Before looking at the correlations in detall, it is useful to say a
few words about their interpretation. In the case of single spell-multiple
processes, a positive correlation, say, would indicate that those two events are

o An interesting question is whether only one hazard rate function for all birth paritiesis

a sufficient specification — the alternative being separate hazard function for each
birth-parity. However, as the next sections shows, computing descriptive statistics
from simulating the model and comparing them with the original sample shows a
quite close fit, which we take as an indication that our specification is sufficient in
replicating the observed transition patterns.
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Put differently, compared to the other processes, the variation in employment
transitions among women seem to be fairly well captured by the observed covariates.
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determined jointly. For instance, a positive correlation in amodel of timing until
first childbearing and first union formation, would suggest that these decisions
were not made independently of each other. Or put differently — individuas
would rarely make a decision about marriage independently of having had the
first birth. In our specification events are repeated: individuals may have many
marriages and they may have many children. As such a positive correlation
reflects that the more likely you are to have children (not only the first child) the
more likely you are to get married — that is, it may reflect long run taste and
capabilities.™

Looking at the correlations we see that they are mostly non-zero and significant,
indicating the endogeneity of the processes. In addition to the correlations
between fertility (childbearing) and union formation, there is a positive
correlation between childbearing and union dissolution and between
childbearing and employment and non-employment. Thus, individuals more
prone to childbearing are also more likely to have more marriages and more
employment spells i.e. have a more variable marriage and employment history.
Interestingly, and not unexpectedly, the correlations between childbearing and
employment and childbearing and non-employment are considerably smaller for
men.

The estimates aso reflect a significant positive correlation between union
formation and dissolution. The estimate indicates that there are women (the
correlation for men is not significant) that have a strong preference for living in
a union but who at the same time are not satisfied with their current union.
Thus, they have stronger tendency to move into and out of unions. The positive
correlations between fertility and union formation, fertility and union
dissolution, and union formation and union dissolution, are all consistent with
the findings of Upchurch et al (2002) using US data.

We dso find a strong positive correlation between union formation and
employment. Thus those who are more likely to form a union are also more
likely to get employment quickly. There is little evidence to suggest any
correlation between union and non-employment, and employment and union

* The issue of interpretation is more subtle than this. Frequently in the demography

literature, unobserved heterogeneity is referred to as differences in taste for family
life. Those who marry and have the first birth quickly (normally reflected by a
positive correlation) are often said to have a preference for family life, which in the
data is unobserved. But of course unobserved heterogeneity is by definition
unobserved. Consequently we cannot know for sure what underlies a positive or
negative correlation. However no data source is likely to be rich enough to provide
much clues about the exact nature of the unobserved factors.

15



dissolution. In addition, there is little to suggest that there are any common
unobserved factors driving employment and non-employment transitions. This
IS an interesting result, as it suggests that, controlling for the other endogenous
processes, there is no significant correlation between the two. In other words,
those who tend to find employment quickly, conditioning on the observed
covariates, do not necessarily have a higher rate of becoming non-employed. As
such, the case is different to union formation and union dissolution, where the
correlation is strong and significant for women. In summary, the effect of
controlling for unobserved heterogeneity is to affect the coefficient estimates on
the stocks of the 5 processes, on the baseline hazard and age. In addition, the
estimated unobserved heterogeneity between processes is somewhat different to
that which has previously emerged from estimates of only a subset of the
processes considered here.

5.  Micro Simulation Analysis

As a means to provide further insight into the inter-relationships between these
processes we undertake a detailed micro simulation analysis. The basic principle
behind the simulations is to make random draws from the uniform distribution
in which the random values are converted to simulated durations, via the
inverted survivor functions.”® Fortunately, simulating a system of simultaneous
hazards is quite similar to the case of single equation models with repeated
spells, or any fully sequential model, such as the competing risk model. Despite
the fact that the principle remains the same, ssimulating a system will necessarily
involve a higher level of complexity. Thisis mainly driven by the fact that any
of the events taking place must be incorporated as time varying variables in the
other equations. In other words, any time varying events included as regressors
in the estimation procedure must also be incorporated in the simulations.”

Here every individua is ssimulated from the age 13. From this age, we ssmulate
the timing of 1) the first birth event, 2) the first union event, and 3) the first
employment event. We do not simulate timing of non-employment and union
dissolution, since at age 13 all individuals are assumed — and consistent with the
origina data — not to be working nor in a union. The lengths of the three
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See Aassve et al (2002) and Aassve (2003) for applications of this approach.

= As an example, consider the two equations of birth events and union formation. If an

individual is smulated to marry prior to any birth events, the marriage union event
has to be included as a time varying variable in the birth equation. Similarly, if a
person is simulated to experience first childbirth prior to marriage, this event must be
included as atime varying variable in the marriage equation.
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simulated durations are compared, and the shortest is selected and taken to be
the first event for this ssimulated individual. Based on the timing of the event the
baseline duration dependence and the age dependency are updated. That is, if
the length of the first simulated duration is five years, then the next events are
simulated from age 17. Starting from the time of the first event, now assuming
that the individual isin a union, a birth event, a union dissolution event, and an
employment event are simulated. Again, the shortest of the three durations are
selected and recorded. This procedure is repeated until the censoring date is
reached. Note being in a union and being single are taken to be mutually
exclusive states as are being in employment and being unemployed. Fertility
events, in contrast, are repeated and irreversible events. Consequently, an
individual will always be at risk of another child, provided he or she has not
reached the censoring date imposed in the original data.

The simulations are performed separately by gender, with 52600 replications for
women and 49980 replications for men. These simulated individuals have the
same background characteristics (such as ethnic background, cohort, parents
characteristics, and so on) as the original sample. In contrast, the time varying
variables will depend directly on the simulated paths, as they are generated from
the simulation themselves. Simulation of the unobserved heterogeneity terms is
relatively straightforward. Each simulated individua is given a value drawn
from the five-dimensional joint normal distribution, as shown in equation (7),
and reported in Table 4. This value is simply added to the log hazard, which is
used to construct the inverted survival function.

Table 1 compares descriptive statistics from the data and the simulations. The
descriptive statistics from the simulations coincide well with those of the
sample. This is particularly the case for the demographic transitions. For the
first three birth eventsit is clear that the differences are very small. The sameis
the case for union formation and union dissolution. The discrepancies become
somewhat larger for events that are less frequent in the original sample (e.g. the
fourth birth). For the employment and non-employment transitions the fit isalso
satisfactory, although again the discrepancies become larger as events become
less frequent.

We classify individuals into overall states defined by the combination of
marital, employment and child states. 16 states are defined by the 2 marital
states * 2 employment states * 4 child states. Occupancy of these overall states
differs by gender. The most common state for females is single, employed, no
children (21%), followed by married, employed, no children (17%). 6% of

2 The censoring date for childbearing was set to 45 years of age for women, and 55

years of age for men.

17



females are single, not employed, with no children, and around 4% are single,
not employed with children. For men, the most common group is single,
employed, no children (31%), followed by married, employed, no children
(17%). Around 9% are single, unemployed, with no children, and just under 1%
are single, not employed with children.

These state occupancy patterns for women and men against age are illustrated
Figures 1 and 2, respectively. To simplify the presentation we graph only
selected states for each age and by cohort. The 4 groups represented for females
are ‘single, non-employed, parents, ‘single working with no children’,
‘married, not working, with children’ and ‘married, working, with children’.
These states account for about 66 percent of al female observations. All 4
graphs show the sharp fall in the ‘single, working with no children’ group
between the ages of 18 and 30 and the rise in the number married with children
(both working and not working). The cohort differences can again be seen
clearly: across cohorts, the fall in the ‘single, working, no children’ group takes
place at later ages the younger the cohort. The two graphs for the two older
cohorts shows the relative increase with age in the share of married women with
children that are employed compared to those who are not employed.

Figure 2 traces out the occupancy of 4 states by age for 4 cohorts for males. The
four states are ‘not married, not employed, no children’, ‘not married,
employed, no children’, ‘married, not employed, children’ and ‘married,
employed, with children’. Together, these groups account for 73 percent of all
observations. The graphs for all four cohorts show the fall in the two unmarried
groups over time and the rise in the number married working with kids. Thisfall
and rise take place at a younger age the older the cohort. Compared to females,
the number who are married with children but not employed is much lower,
reflecting the higher employment rate for men.

Of crucia interest in this anaysis is the extent to which fertility, union
formation and employment influence each other. For instance, what is the
impact on fertility and union formation rates from an increase in employment
among women? Or similarly, what is the impact on fertility and employment
levels from increasing the rates at which men and women form unions? Given
the complex nature of the model, predominantly driven by non-linearities and
intricate feedback mechanisms, the parameter estimates alone are not
necessarily very useful in answering these questions. In contrast, simulations
facilitate informative sensitivity analysis in a ssimple way. Our approach is the
following. For each of the three processes, we increase the hazard of each event
occurring in turn. For the fertility process we increase the intercept by 10%, for
unions we increase the intercept of entering a union by 10% and decrease the
intercept for dissolving by the same amount, and for employment we increase
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the intercept by 10% for entering and decrease by 10% for leaving employment.
Descriptive statistics from these simulations are reported separately for men and
women in Tables 5 and 6, respectively. In the first block we report the
proportion of individuals who have the first birth by certain ages. The second
block refers to second births, but note here that the proportions are calculated
against the total sample — as opposed to the sample of individuals having
experienced first birth. In the bottom block we report the mean time spent in
union, being single, not working, and the mean time spent working. The tables
make it clear that the primary impact of a change in the hazard of the each event
(or pair for marriage and employment) is to change the probability distribution
of that event itself. For example, simultaneously increasing the marriage and
decreasing the divorce hazard (third column) increases the mean time spent in a
union from 15.4 to 18.2 years — for women. For men it increases from 12.67 to
16.0 years (Table 6, third column). Increasing the probability of employment
and decreasing the probability of non-employment increases the mean time
spent working from 15.9 to 16.6 years for women and from 20.50 to 23.68 years
for men. The impact of increasing the hazard of having children is reflected in
the second column of the two tables. Of interest isthe relative ‘ crossimpact’ on
the other processes. That is we are interested in the effect of increasing fertility
on union formation and employment. As is clear these cross effects are
considerably smaller than the effect of the process itself. For instance,
increasing the fertility rate increases the mean time spent in union from 15.4 to
15.7 years for women. Moreover, it reduces the mean time spent working from
159 to 14.2 years — again for women. Looking at table 6 we see that
employment for men is considerably less sensitive to the increase in fertility —
employment increases from 20.5 to 20.6 years. Increasing the rate of staying in
a union has also a significant impact on both fertility and employment for
women. However, increasing the rate of working has very little impact on both
fertility and union formation. For instance, the mean time spent in a union is
reduced from 15.38 to 15.34 years — which is only marginal effect. The reason
for this small impact is mainly driven by the fact that the employment parameter
in the union and fertility equations is quite small. Moreover, looking back at the
estimates in Tables 2A — 2C we see that employment has a negative impact on
fertility, thus decreasing the number of children born. In contrast, increased
employment will have a positive impact on the time spent in a union — despite
employment also having a positive impact on dissolution. At the same time,
increased time spent in a union — as a result of increased employment, will have
an indirect effect in that union is positively associated with fertility.
Interestingly these effects net each other out — producing only very small net
effects. The same feedback mechanisms are in place for men, though looking at
Table 6 we see that the impact of increasing employment on fertility and union
is marginally larger than it is for women. Another factor that isimportant in this
setting is that we have defined employment to include part time employment.
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Thus, women working part time are treated in the same way as those working
full time. It is possible that if separated — the impact of the two employment
states would have quite different impact on fertility levels, which would also
show up in the ssimulations.

6. Conclusions

This study emphasises the link between employment transitions and
demographic processes in Britain. In particular we have focussed on the extent
to which these processes are inter-related, and subject to joint decision making.
The empirical analysis is implemented by estimating a complex hazard model
with five hazards, each with unobserved heterogeneity, which is allowed to be
correlated across the five processes. We estimate this model using data on
individuals stretching from the 1940s to the | ate 1990s.

Our estimates are, in general, well defined and accord with findings from
previous research. In particular we find being in employment is negatively
associated with fertility events for women, but with the opposite effect for men;
employment has a strong positive effect on union formation for both men and
women, has a positive impact on union dissolution for women, but no impact
among men. Moreover, family events have important effects on employment
and non-employment transitions, most of which are of the expected direction.
Our approach aso confirms the importance of controlling for unobserved
heterogeneity. Both the standard deviations, and the correlations between the
error terms, are statisticaly significant in most cases, and often quantitatively
significant too. Importantly, the estimates show that employment events are in
most cases rel ated to demographic transitions.

An important contribution of our approach is the use of simulations. The
empirical model is highly complex, and interpretation based on assessing the
parameter estimates alone is generally hard. Moreover, the parameters do not
provide easy calculation of the magnitude of the various cross effects. The use
of simulations enables us to trace out the evolution of family states over time for
any individual, and provides therefore an extremely powerful tool for assessing
the sengitivity of the various parameter estimates. The simulations show that
increasing the rates of any of the processes has a strong impact on that process
itself, whereas the cross effects are much weaker. This is particularly the case
for employment, where any change has very little impact on overall rates of
fertility and union. Interestingly we find that changing the fertility or the union
process, does have a significant impact on employment rates. Our finding that
fertility rates are insensitive to changes in employment rates is not inconsistent
with the overall patterns. Though employment has increased among women
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over the last few decades, there has not been a comparable decline in fertility,
which isreflected in our micro level anaysis.

21



References

Aassve, A. (2003), ‘The Impact of Economic Resources on Premarital
Childbearing and Subsequent Marriage among young American Women’,
Demography 40(1): 105-126.

Aassve, A., S. Burgess, A. Chesher, and C. Propper (2002), ‘ Transitions From
Home to Marriage among Young Americans, Journal of Applied
Econometrics 17(1): 1-23.

Baizén, P., A. Aassve and F.C. Billari (2002), Institutional arrangements and
life course outcomes: The interrelations between cohabitation, marriage
and first birth in Germany and Swveden, WP-2002-026. Rostock: Max
Planck Institute for Demographic Research.

Brien, M.J. (1997), ‘Racial Differences in Marriage and the Role of Marriage
Markets', Journal of Human Resources 32: 741-778.

Brien, M., L. Lillard, and L. Waite (1999), ‘Interrelated Family-Building
Behaviors. Cohabitation, Marriage, and Non-Marital Conception’,
Demography 36(4): 535-551.

Duncan, G.J. and S.D. Hoffman (1990), ‘Welfare Benefits, Economic
Opportunities and the Incidence of Out-of-Wedlock Births among Black
Teenage Girls', Demography 27(4): 519-557.

Heckman, J.J. and B. Singer (1984), ‘A Method for Minimising the Impact of

Distributiona Assumptions in Econometric Models for Duration Data,
Econometrica 52: 271-290.

Lillard, L. (1993), ‘ Simultaneous equations for hazards. Marriage duration and
fertility timing’, Journal of Econometrics 56: 189-217

Lillard, L.A. and L.J. Waite (1993), ‘A joint model of marital childbearing and
marital disruption’, Demography 30(4): 653-681
McElroy, M.B. (1985) ‘ The Joint Determination of Household Membership and

Market Work: The Case of Young Men’, Journal of Labour Economics
33: 293-316.

Newman J.L. and C.E. McCulloch (1984) ‘A Hazard Rate Approach to the
Timing of Births', Econometrica 52: 939-961.

Ridder, G. (1987), The sensitivity of duration models to misspecified
unobserved heterogeneity and duration dependence, Report AE 7/87: 1-
41, Department of Actuarial Science and Econometrics, University of
Amsterdam.

22



Upchurch, D.M., L. Lillaad, and CW.A. Panis (2002), ‘Nonmarital
Childbearing: Influences of Education, Marriage, and Fertility’,
Demography 39(2): 311-330.

van der Klauuw, W. (1996), ‘Female Labor Supply and Marita Status

Decisions: A Life Cycle Model’, Review of Economic Sudies 63(2):199-
235.

Willis, R. J. (1999), ‘A Theory of Out-of-Wedlock Childbearing’, Journal of
Political Economy 107: S33-S64.

Wolfe, B., K. Wilson and R. Haveman (2001), ‘The Role of Economic
Incentives in Teenage Non-marital Childbearing Choices', Journal of
Public Economics 81: 473-511.

23



Figure 1. Distribution of selected states by age and cohort: baserun, women
Selected states by age, 4 cohorts
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Figure 2: Distribution of selected states by age and cohort: baserun, men
Selected states by age, 4 cohorts
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Table 1: Descriptive Statistics for Sample and Simulated Data

WOMEN MEN
Sample Simulated Sample Simulated
Mean time until first birth 13.57 13.87 16.46 16.84
Mean time until second birth 4.36 4.95 4.62 5.42
Mean time until third birth 9.15 9.59 10.48 10.61
Mean time until fourth birth 8.98 11.07 9.75 12.29
proportion having at least one child 0.68 0.68 0.58 0.59
proportion having at least two children 0.76 0.75 0.73 0.72
proportion having at |east three children 0.39 0.40 0.34 0.36
proportion having at least four children 0.27 0.25 0.28 0.25
Mean time until first union 10.37 10.47 13.08 13.43
Mean time until second union 5.26 5.50 4.10 457
proportion forming at least one union 0.86 0.87 0.77 0.77
proportion forming 2nd union after dissolution 0.59 0.57 0.60 0.61
Mean time until first union dissolution 15.39 15.38 14.75 14.75
Mean time until second union dissol ution 8.67 9.20 7.63 7.98
proportion dissolving at |east one union 0.35 0.35 0.28 0.28
proportion dissolving 2nd union 0.32 0.30 0.37 0.34
Mean time until first employment 4.97 4.94 5.01 4.86
Mean time until second employment 4.89 431 1.62 1.88
Mean time until third employment 2.94 3.59 129 155
Mean time until fourth employment 2.36 3.01 153 1.37
Mean time until fifth employment 1.78 2.99 1.05 1.16
Mean time until sixth employment 1.38 2.83 117 114
proportion finding employment at least once 0.97 0.98 0.98 0.98

proportion finding employment after 1st unemployment 0.88 0.84 0.87 0.86
proportion finding employment after 2nd unemployment  0.81 0.79 0.86 0.83
proportion finding employment after 3rd unemployment  0.78 0.78 0.82 0.83
proportion finding employment after 4th unemployment  0.76 0.74 0.86 0.82
proportion finding employment after 5th unemployment  0.77 0.72 0.74 0.81

Mean time until first non-employment spell 7.47 7.31 14.53 15.34
Mean time until second non-employment spell 6.97 717 6.83 7.58
Mean time until third non-employment spell 5.73 521 4.68 5.03
Mean time until fourth non-employment spell 4.36 431 311 3.85
Mean time until fifth non-employment spell 3.69 3.57 2.08 2.79

proportion becoming unemployed after 1st employment 0.80 0.86 0.53 0.56
proportion becoming unemployed after 2nd employment  0.61 0.63 0.50 0.54
proportion becoming unemployed after 3rd employment  0.55 0.64 0.54 0.58
proportion becoming unemployed after 4th employment  0.51 0.64 0.52 0.60
proportion becoming unemployed after 5th employment  0.53 0.67 0.65 0.66
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Table 2a: Parameter Estimates— Fertility Transitions

Mode 1 Model 2 Mode 3 Model 4
Women Women Men Men
no Het. with Het. no Het. with Het.
BIRTH ORDER 2 -0.3508 ***  -0,9432 *** -Q.7775*** -1.2704 ***
(0.0902) (0.1221) (0.1243) (0.1672)
BIRTH ORDER 3 -1.5484 *** 27509 *** -20363 *** -2.9772***
(0.0995) (0.1444) (0.1352) (0.2044)
BIRTH ORDER 4,5 & 6 -1.8406 ***  -3.8723 *** -2.2318*** -3.8089 ***
(0.1219) (0.1888) (0.1596) (0.2559)
COHORT 1950 — 1960 -0.0139 -0.0275 -0.0074 -0.0626
(0.0386) (0.0636) (0.0421) (0.0689)
COHORT 1960 — 1970 -0.2396 ***  -0.3909 *** -0.4068 *** -0.5677 ***
(0.0432) (0.0686) (0.0550) (0.0832)
COHORT 1970 + -0.7055 ***  -0,9392 *** -0.6713 *** -0.8396 ***
(0.0977) (0.1315) (0.1475) (0.1753)
DID NOT LIVEWITH BOTH PARENTSAT  0.1681***  0.2832***  0.1096**  0.2260 ***
14
(0.0413) (0.0701) (0.0521) (0.0832)
FATHER PROFESSIONAL OCC. -0.0536 -0.1409 ** -0.0615 -0.1082
(0.0445) (0.0700) (0.0477) (0.0718)
MOTHER PROFESSIONAL OCC. -0.0079 -0.0407 0.0616 0.0380
(0.0556) (0.0927) (0.0643) (0.0997)
NON-WHITE 0.1949 ***  (0.3133***  (0.3584 ***  (0.4530 ***
(0.0648) (0.1270) (0.0778) (0.1346)
SUB O-LEVEL QUALIFICATIONS -0.1322**  -0.3583 *** -0.0124 0.0177
(0.0550) (0.0917) (0.0709) (0.11208)
O-LEVELSOR EQUIVALENT -0.2495 ***  -0.6063 ***  -0.1097 * -0.1186
(0.0491) (0.0813) (0.0566) (0.0885)
A-LEVELS OR EQUIVALENT -0.3109 ***  -0.7259 *** -0.1612 *** -0.2454 ***
(0.0469) (0.0804) (0.0505) (0.0799)
HIGHER QUALIFICATION -0.3914 ***  -0,9509 *** -0.2205*** -0.4605 ***
(0.0573) (0.0998) (0.0667) (0.1071)
MARRIED OR COHABITING 1.8192***  1,7611*** 2.1565*** 20787 ***
(0.0500) (0.0598) (0.0600) (0.0782)
WORKING (INCL. PART TIME) -0.2088 ***  -0.1885*** 0.3573***  (0.3832 ***
(0.0434) (0.0505) (0.0751) (0.0893)
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Table 2b: Parameter Estimates— Union Transitions

Model 1 Modd 2 Model 3 Mode 4
Women Women Men Men
no Het. with Het. no Het. with Het.
MARRIAGE ORDER 2 -0.5054 ***  -1.3474 *** -0.0371 -0.4008
(0.1670) (0.2238) (0.2321) (0.2981)
MARRIAGE ORDER 30R 4 -0.3554 * -1.8064 *** 0.0208 -0.7455 **
(0.2097) (0.2945) (0.2486) (0.3662)
COHORT 1950 — 1960 0.0802 0.1907 ** -0.0862 -0.0640
(0.0507) (0.0772) (0.0549) (0.0777)
COHORT 1960 — 1970 -0.1512***  -0.1526 ** -0.1154 * -0.1149
(0.0545) (0.0778) (0.0593) (0.0827)
COHORT 1970 + -0.4459 ***  -0.5513***  -0.6798 ***  -0.7884 ***
(0.0825) (0.1079) (0.0998) (0.1226)
DID NOT LIVEWITH BOTH PARENTS  0.1748***  0.2767 *** 0.1533 *** 0.2455 ***
AT 14
(0.0534) (0.0777) (0.0588) (0.0856)
FATHER PROFESSIONAL OCC. 0.0283 -0.0070 -0.0183 -0.0381
(0.0510) (0.0734) (0.0525) (0.0736)
MOTHER PROFESSIONAL OCC. -0.0061 -0.0278 -0.0422 -0.0962
(0.0658) (0.0956) (0.0795) (0.1068)
NON-WHITE -0.3778*** 04329 ***  -0.3780***  -0.4978 ***
(0.0914) (0.1217) (0.1107) (0.2474)
SUB O-LEVEL QUALIFICATIONS -0.1557 ** -0.2824 ** 0.1175 0.1596
(0.0760) (0.1113) (0.0931) (0.1242)
O-LEVELS OR EQUIVALENT -0.1321**  -0.2774 *** 0.2809 *** 0.3215 ***
(0.0605) (0.0877) (0.0773) (0.1049)
A-LEVELS OR EQUIVALENT -0.1041 * -0.2843 *** 0.2334 *** 0.2503 ***
(0.0600) (0.0873) (0.0638) (0.0884)
HIGHER QUALIFICATION -0.2708 ***  -0.6370 *** 0.1844 ** 0.0548
(0.0709) (0.1063) (0.0787) (0.1073)
FIRST BIRTH 0.8989 ***  (0.9186 *** 1.1275 *** 1.2512 ***
(0.0513) (0.0661) (0.0555) (0.0849)
SECOND BIRTH -0.3181***  -0.6107 ***  -0.5117 ***  -0.9079 ***
(0.0894) (0.1019) (0.1061) (0.1276)
THIRD BIRTH -0.0460 -0.2261 -0.0057 -0.0149
(0.1388) (0.1493) (0.2085) (0.2388)
FOURTH BIRTH 0.2348 -0.0552 0.2652 -0.2928
(0.2461) (0.2712) (0.3646) (0.4548)
FIFTH & SIXTH BIRTH 0.1028 -0.0174 -0.5605 -0.8058
(0.3530) (0.3801) (0.6545) (0.6903)
WORKING (INCL. PART TIME) 0.6683 ***  (0.5405*** 0.9027 *** 0.7354 ***
(0.0544) (0.0633) (0.0753) (0.0880)
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Table 2c;: Parameter Estimates — Dissolution Transitions

Modd 1 Mode 2 Model 3 Mode 4
Women Women Men Men
no Het. with Het. no Het. with Het.
DISSOLUTION ORDER 2 0.4748 *** -0.3074
(0.2090) (0.3061) (0.1160) (0.2895)
DISSOLUTION ORDER 30OR 4 1.3898 *** -0.0294  1.1459 *** 0.0841
(0.2293) (0.5252) (0.1956) (0.5049)
COHORT 1950 — 1960 0.5094 ***  0.6332*** (0.5538 *** (.6654 ***
(0.0974) (0.1256) (0.1173) (0.1401)
COHORT 1960 — 1970 0.9810***  1,1336*** 1.1089 *** 1.3202 ***
(0.1142) (0.1478) (0.1378) (0.1815)
COHORT 1970 + 16629 ***  1.8736*** 1.4646*** 1.6712***
(0.1645) (0.2204) (0.2217) (0.2724)
DID NOT LIVEWITH BOTH PARENTSAT 14  0.3991*** (0.5218 *** (0.2825*** (0.3572***
(0.0878) (0.1189) (0.1076) (0.1322)
FATHER PROFESSIONAL OCC. 0.1213 0.1125 0.0818 0.0740
(0.0865) (0.1048) (0.1010) (0.1193)
MOTHER PROFESSIONAL OCC. 0.0125 0.0306 0.0747 0.0788
(0.1189) (0.1401) (0.1354) (0.1564)
NON-WHITE 0.1245 0.1260 -0.0283 -0.0644
(0.1532) (0.1848) (0.2449) (0.2763)
SUB O-LEVEL QUALIFICATIONS -0.0779 -0.1898 0.1113 0.1501
(0.1327) (0.1614) (0.1967) (0.2244)
O-LEVELSOR EQUIVALENT -0.0622 -0.1865 0.1148 0.1194
(0.1089) (0.1367) (0.1511) (0.1775)
A-LEVELS OR EQUIVALENT 0.0997 -0.0031 0.1604 0.1431
(0.1042) (0.1308) (0.1337) (0.1541)
HIGHER QUALIFICATION 0.0519 -0.0828 0.1781 0.1443
(0.1197) (0.1526) (0.1516) (0.1752)
FIRST BIRTH -0.2754 ***  -0.2409 ** -0.4756 *** -0.5765***
(0.1020) (0.11149) (0.1116) (0.1219)
SECOND BIRTH -0.1372 -0.2831** -0.2823** -0.3995 ***
(0.2031) (0.1190) (0.1252) (0.1451)
THIRD BIRTH 0.0847 0.0041 -0.2395 -0.3401
(0.1184) (0.1324) (0.1958) (0.2157)
FOURTH, FIFTH & SIXTH BIRTH 0.3221 * 0.2017 0.4863 * 0.2630
(0.1747) (0.2044) (0.2593) (0.2954)
WORKING (INCL. PART TIME) 0.0538 0.2215 ** -0.1878 0.0831
(0.0775) (0.0889) (0.1151) (0.1352)
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Table 2d: Parameter Estimates— Employment Transitions

Mode 1 Mode 2 Model 3 Mode 4
Women Women Men Men
no Het. with Het. no Het. with Het.
EMPLOYMENT ORDER 2 -0.4154 *** -0.4763 *** -0.9261*** -0.9114 ***
(0.0629) (0.0761) (0.1082) (0.1240)
EMPLOYMENT ORDER 3 -0.1064 -0.1767* -0.8955*** -0.8783 ***
(0.0772) (0.0993) (0.1188) (0.1454)
EMPLOYMENT ORDER 4 OR HIGHER 0.1354 0.0151  -0.8886 *** -0.9520 ***
(0.0866) (0.1190) (0.1235) (0.1544)
COHORT 1950 — 1960 0.1786*** 0.1779*** -0.1375*** -0.1940 ***
(0.0358) (0.0390) (0.0396) (0.0508)
COHORT 1960 — 1970 0.0521 0.0223  -0.2858 *** -0.3944 ***
(0.0409) (0.0445) (0.0476) (0.0608)
COHORT 1970 + -0.0239 -0.0643  -0.2555*** -0.3791 ***
(0.0599) (0.0635) (0.0549) (0.0694)
DID NOT LIVEWITH BOTH PARENTSAT 14 0.0589 0.0634 0.0308 0.0177
(0.0371) (0.0410) (0.0457) (0.0582)
FATHER PROFESSIONAL OCC. -0.0902 *** -0.1040 *** -0.1051** -0.1384 ***
(0.0349) (0.0379) (0.0425) (0.0532)
MOTHER PROFESSIONAL OCC. -0.1035**  -0.1066 ** -0.0182 -0.0313
(0.0465) (0.0516) (0.0599) (0.0744)
NON-WHITE -0.4207 *** -0.4454 *** -0.4388 *** -0.5195 ***
(0.0637) (0.0702) (0.0799) (0.0967)
SUB O-LEVEL QUALIFICATIONS 0.1622 ***  (0.1536 *** 0.0224 0.0136
(0.0493) (0.0550) (0.0607) (0.0796)
O-LEVELSOR EQUIVALENT 0.2111 *** (0.1910***  0.0927 * 0.0790
(0.0434) (0.0491) (0.0478) (0.0646)
A-LEVELS OR EQUIVALENT 0.1009 ** 0.0719 -0.0205 -0.0908
(0.0430) (0.0472) (0.0431) (0.0564)
HIGHER QUALIFICATION -0.2708 *** -0.3384 *** -0.6807 *** -0.9084 ***
(0.0489) (0.0533) (0.0689) (0.0862)
FIRST BIRTH -0.8019 *** -0.8402 *** -0.1944 *** -0.2186 ***
(0.0513) (0.0529) (0.0715) (0.0783)
SECOND BIRTH 0.0931 * 0.0355 -0.1068 -0.1927 **
(0.0542) (0.0554) (0.0770) (0.0835)
THIRD BIRTH -0.1884 *** -0.2550 *** 0.0652 -0.0100
(0.0626) (0.0652) (0.0958) (0.1041)
FOURTH BIRTH -0.2446 ** -0.3277 *** -0.5409 *** -0.6219 ***
(0.1063) (0.1119) (0.1497) (0.1547)
FIFTH & SIXTH BIRTH -0.4801*  -0.5858 ** -0.3454 -0.4822
(0.2451) (0.2462) (0.4283) (0.4064)
MARRIED OR COHABITING -0.1758 *** -0.2875*** (0.2446 *** 0.0539
(0.0399) (0.0466) (0.0526) (0.0659)

30



Table 2e: Parameter Estimates — Non-Employment Transitions

Model 1 Model 2 Modd 3 Modéd 4
Women Women Men Men
no Het. with Het. no Het. with Het.
UNEMPLYMENT ORDER 2 -0.8023 ***  -1.2456 ***  (0.3006 *** -0.1405
(0.0473) (0.0773) (0.0602) (0.1211)
NON-EMPLOYMENT ORDER 3 -0.5696 *** -1.3764 *** (0.5834 *** -0.2159
(0.0617) (0.1106) (0.0830) (0.1854)
NON-EMPLOYMENT ORDER 4 OR -0.2242 ***  -1.4982 *** (0.9133 *** -0.3358
HIGHER
(0.0714) (0.1442) (0.0962) (0.2419)
COHORT 1950 — 1960 0.1053 ***  0.2001L**  0.5220*** (0.6976 ***
(0.0396) (0.0808) (0.0684) (0.0957)
COHORT 1960 — 1970 0.3368 ***  0.4847 *** 1.1103*** 1.4182***
(0.0451) (0.0831) (0.0779) (0.1151)
COHORT 1970 + 0.9161 ***  1.3409 ***  17138*** 22532 ***
(0.0622) (0.1057) (0.0940) (0.1440)
DID NOT LIVE WITH BOTH PARENTSAT  0.1356***  (0.1886 ** 0.0130 0.0494
14
(0.0425) (0.0782) (0.0619) (0.0874)
FATHER PROFESSIONAL OCC. -0.0338 -0.0935 -0.1525**  -0.1997 **
(0.0372) (0.0719) (0.0613) (0.0835)
MOTHER PROFESSIONAL OCC. -0.1096 ** -0.1494 -0.0230 -0.0103
(0.0451) (0.0939) (0.0832) (0.1112)
NON-WHITE 0.0740 0.1354 0.0799 0.1259
(0.0665) (0.1271) (0.1197) (0.1536)
SUB O-LEVEL QUALIFICATIONS -0.0850 -0.2330** -0.2373** -0.2912**
(0.0539) (0.1093) (0.0937) (0.1376)
O-LEVELSOR EQUIVALENT -0.3297 ***  -0.6139 *** -0.3451 *** -0.4298 ***
(0.0505) (0.0976) (0.0730) (0.1093)
A-LEVELS OR EQUIVALENT -0.2411*** -0.4706*** -0.3006 *** -0.3978 ***
(0.0458) (0.0911) (0.0612) (0.0970)
HIGHER QUALIFICATION -0.0564  -0.3115*** -0.1818** -0.2671**
(0.0508) (0.1012) (0.0895) (0.1339)
FIRST BIRTH 1.8999 ***  2,0790 *** 0.0491 -0.0181
(0.0386) (0.0512) (0.0759) (0.0826)
SECOND BIRTH -0.8534 ***  -1.0061 *** -0.0155 -0.0155
(0.0492) (0.0564) (0.0833) (0.0944)
THIRD BIRTH -0.0055  -0.255Q *** 0.0832 0.0457
(0.0702) (0.0810) (0.1018) (0.1183)
FOURTH BIRTH 0.0979 -0.0731 0.3827 ** 0.3016
(0.1027) (0.1268) (0.1713) (0.2012)
FIFTH & SIXTH BIRTH 0.4543 ** 0.3840 0.4288 0.4655
(0.2146) (0.2553) (0.3277) (0.4355)
MARRIED OR COHABITING 0.6255 ***  0.8027 *** -0.1931***  -0.0787
(0.0415) (0.0510) (0.0624) (0.0747)
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Table 3a: Baseline Duration and Age Parameters— Fertility Transitions

Modd 1 Mode 2 Modd 3 Model 4
Women Women Men Men
no Het. with Het. No Het. with Het.
INTERCEPT -12.4185***  -12.3885*** -10.0783 *** -10.2732***
(2.5686) (2.6801) (3.0605) (3.1411)
BASELINE SPLINE 1 0.6269 *** 0.6907 *** 0.6620 *** 0.7374 ***
(0.0529) (0.0549) (0.0624) (0.0632)
BASELINE SPLINE 2 -0.3557 ***  -0.3248***  -0.4961 ***  -0.4679 ***
(0.0448) (0.0465) (0.0574) (0.0583)
BASELINE SPLINE 3 -0.2849 ***  -0.2018***  -0.3916 ***  -0.4135***
(0.0558) (0.0579) (0.0779) (0.0793)
BASELINE SPLINE 4 -0.0103 -0.1021 ** -0.0823 -0.1258 **
(0.0420) (0.0435) (0.0610) (0.0637)
BASELINE SPLINE 5 -0.0828 ** -0.1315 *** -0.0460 -0.1197 **
(0.0422) (0.0432) (0.0484) (0.0527)
BASELINE SPLINE 6 0.1270 *** 0.1402 *** 0.1302 *** 0.1509 ***
(0.0392) (0.0404) (0.0339) (0.0354)
BASELINE SPLINE 7 -0.0294 -0.0484**  -0.0430***  -0.0529 ***
(0.0199) (0.0208) (0.0142) (0.0151)
AGE 1 3.1555 ** 2.9833 ** 1.1020 1.0293
(1.3012) (1.3549) (1.6340) (1.6731)
AGE 2 1.1397 *** 1.1562 *** 1.2974 *** 1.2519 ***
(0.0912) (0.0947) (0.2068) (0.2110)
AGE 3 -0.0227 0.1524 *** 0.2038 *** 0.2872 ***
(0.0286) (0.0326) (0.0493) (0.0531)
AGE 4 -0.0260 0.1012 *** 0.0057 0.1403 ***
(0.0257) (0.0287) (0.0337) (0.0431)
AGES5 -0.1283 ***  -0.0762***  -0.0901***  -0.0490 ***

32



Table 3b: Basdline Duration and Age Parameters— Union Transitions

Mode 1 Modd 2 Model 3 Model 4
Women Women Men Men
no Het. with Het. no Het. with Het.
INTERCEPT -7.2900 *** 74762 ***  -9.4707 ***  -9,6794 ***
(0.8993) (0.8909) (3.2884) (3.1201)
BASELINE SPLINE2 -0.0534 -0.0116 0.1778* 0.2448 **
(0.0909) (0.0918) (0.1011) (0.1083)
BASELINE SPLINE3 -0.1366 * -0.1173 -0.3157 ***  -0.2706 **
(0.0797) (0.0806) (0.1040) (0.1056)
BASELINE SPLINE4 0.0169 0.0191 -0.1397 -0.1592
(0.0685) (0.0702) (0.1090) (0.1107)
BASELINE SPLINES -0.1276 * -0.1081 0.1587 * 0.1860 **
(0.0663) (0.0686) (0.0895) (0.0948)
BASELINE SPLINE6 0.1492 ** 0.1255 * 0.0203 0.0299
(0.0603) (0.0645) (0.0727) (0.0758)
BASELINE SPLINE7 -0.1031 ** -0.0415 -0.0044 0.0651 *
(0.0424) (0.0452) (0.0333) (0.0373)
BASELINE SPLINES -0.0917 ***  -0.0736 ***  -0.0741***  -0.0610 ***
(0.0214) (0.0221) (0.0151) (0.0160)
AGE 1 0.9541 * 0.8676 * 0.5689 0.4458
(0.5072) (0.5057) (1.7129) (1.6218)
AGE 2 0.9627 *** 10131 *** 14589 *** 14711 ***
(0.1106) (0.1117) (0.2106) (0.2163)
AGE 3 0.3519***  0.4666***  0.3188***  0.3656 ***
(0.0593) (0.0642) (0.0804) (0.0856)
AGE 4 -0.2570***  -0.1195** -0.0310 0.0522
(0.0529) (0.0581) (0.0672) (0.0724)
AGES5 -0.0455***  -0.0330 ***  -0.0489***  -0.0309 ***
(0.0081) (0.0088) (0.0088) (0.0102)
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Table 3c: Baseline Duration and Age Parameter s— Dissolution Transitions

Modd 1 Moded 2 Model 3 Modd 4

Women Women Men Men
no Het. with Het. no Het. with Het.
INTERCEPT -1.8803 -1.9192 0.2287 -1.4351
(4.6208) (5.3993) (1.9674) (1.8116)
BASELINE SPLINE2 0.0532 0.0699 0.0110 0.0101
(0.1061) (0.1110) (0.0894) (0.0922)
BASELINE SPLINES3 -0.0071 -0.0094 0.0318 0.0381
(0.0965) (0.0975) (0.0357) (0.0389)
BASELINE SPLINE4 -0.1430 -0.1576 -0.0174 -0.0427 *
(0.0977) (0.1009) (0.0188) (0.0231)
BASELINE SPLINES 0.1725 ** 0.1651 **
(0.0672) (0.0686) (0.0466) (0.0519)
BASELINE SPLINE6 -0.1438 ** -0.1617 **
(0.0733) (0.0746)
BASELINE SPLINE7 0.1403 ** 0.1272 *
(0.0699) (0.0708)
BASELINE SPLINES -0.0393**  -0.0699 ***
(0.0194) (0.0227)
AGE 1 -0.7122 -1.3114 -0.6235 * -0.4834
(2.6040) (3.0206) (0.3331) (0.2971)
AGE 2 0.0495 0.1701 -0.0178 * 0.0061
(0.3175) (0.3613) (0.0097) (0.0162)
AGE 3 -0.2782 ***  -0.2014 ***
(0.0644) (0.0702)
AGE 4 0.0196 0.1014 *
(0.0536) (0.0605)
AGE5 -0.0133 0.0136

(0.0097) (0.0144)
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Table 3d: Basdline Duration and Age Parameter s— Employment

Transitions
Modd 1 Model 2 Mode 3 Model 4
Women Women Men Men
no Het. with Het. no Het. with Het.
INTERCEPT -7.2022 *** 71866 *** -7.3026 *** -7.2898 ***
(0.2657) (0.2648) (0.2985) (0.3001)
BASELINE SPLINE2 -0.6417 ***  -0.6281*** -0.7345*** -0.6316 ***
(0.0372) (0.0379) (0.0424) (0.0486)
BASELINE SPLINES3 0.0167 0.0147 -0.0529 -0.0396
(0.0371) (0.0375) (0.0517) (0.0532)
BASELINE SPLINE4 -0.1924 ***  -0.1890 *** -0.5705*** -0.5543 ***
(0.0378) (0.0382) (0.0505) (0.0513)
BASELINE SPLINES 0.2388***  0.2430***  0.1725***  (0.1920 ***
(0.0341) (0.0347) (0.0504) (0.0530)
BASELINE SPLINE6 -0.1696 ***  -0.1636 *** -0.0681 -0.0406
(0.0450) (0.0454) (0.0700) (0.0723)
BASELINE SPLINE7 -0.0838 -0.0761 -0.5706 ***  -0.5421 ***
(0.0561) (0.0568) (0.0968) (0.0981)
BASELINE SPLINES -0.0667 ***  -0.0688 ***  0.0725***  (0.0899 ***
(0.0195) (0.0201) (0.0202) (0.0223)
AGE 1 35138 *** 35029 ***  3.8419***  3.7580 ***
(0.1406) (0.1406) (0.1581) (0.1611)
AGE 2 0.2221 ***  0.2477 ***  0.3884 ***  (0.4558 ***
(0.0340) (0.0355) (0.0470) (0.0496)
AGE 3 -0.0658 ***  -0.0492**  0.0584**  0.0815 ***
(0.0226) (0.0234) (0.0289) (0.0312)
AGE 4 0.1198 ***  (0.1522 *** -0.0053 0.0427
(0.0231) (0.0247) (0.0290) (0.0309)
AGES5 -0.0277 ***  -0.0273*** -0.0349*** -0.0389 ***
(0.0031) (0.0032) (0.0038) (0.0042)
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Table 3e: Baseline Duration and Age Parameter s— Non-Employment

Transitions
Modd 1 Modd 2 Modd 3 Mode 4
Women Women Men Men
no Het. with Het. no Het. with Het.
INTERCEPT -2.3605 -2.7731 -2.0553 -3.1517
(1.6328) (1.9251) (1.9268) (1.9401)
BASELINE SPLINE2 -0.2229 ***  -0,1037 ***  -0.6186 ***  -0.4941 ***
(0.0375) (0.0390) (0.0499) (0.0529)
BASELINE SPLINE3 -0.1687 ***  -0.1819***  -0.1139* -0.1274 **
(0.0421) (0.0433) (0.0611) (0.0624)
BASELINE SPLINE4 0.0425 0.0330 -0.0665 -0.0694
(0.0486) (0.0513) (0.0717) (0.0726)
BASELINE SPLINES -0.0105 -0.0104 -0.0801 -0.0851
(0.0390) (0.0418) (0.0590) (0.0596)
BASELINE SPLINE6 0.0277 0.0586 -0.0383 -0.0399
(0.0465) (0.0498) (0.0691) (0.0693)
BASELINE SPLINE7 -0.0567 -0.0284 -0.0481 -0.0588
(0.0490) (0.0519) (0.0597) (0.0606)
BASELINE SPLINES 0.0421***  0.0622***  0.0522***  0.0550 ***
(0.0127) (0.0151) (0.0091) (0.0104)
AGE 1 -0.5064 -0.5891 -0.6417 -0.3823
(0.8365) (0.9787) (0.9878) (0.9927)
AGE 2 0.4345***  0.4341***  0.3749***  0.3416 ***
(0.0781) (0.0809) (0.0800) (0.0843)
AGE3 0.0378 0.1070 *** 0.0457 0.0965 ***
(0.0248) (0.0275) (0.0299) (0.0340)
AGE4 -0.1868 ***  -0.0798 ***  -0.0847 ** -0.0612 *
(0.0236) (0.0263) (0.0335) (0.0365)
AGES5 -0.0321 ***  -0.0133***  0.0275***  0.0411 ***
(0.0036) (0.0044) (0.0057) (0.0070)
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Table 4. Unobserved Heter ogeneity

S. D. Of Unobserved Heterogeneitx Terms

Mode 2 Modd 4
WOMEN MEN
FERTILITY: 0.9430 *** 0.7913 ***
(0.0463) (0.0696)
UNION FORMATION: 0.8396 *** 0.7776 ***
(0.0703) (0.0868)
UNION DISSOLUTION: 0.8333 *** 0.8036 ***
(0.2175) (0.2268)
EMPLOYMENT: 0.2214 *** 0.4221 ***
(0.0454) (0.0416)
NON-EMPLOYMENT: 0.9711 *** 0.8517 ***
(0.0410) (0.1005)

Correlations Between Unobser ved Heter ogeneity Terms

Modd 2 Model 4
WOMEN MEN
FERTILITY & UNION FORMATION: 0.4809 *** 0.5460 ***
(0.0567) (0.0886)
FERTILITY & DISSOLUTION: 0.2525 ** 0.2852 *
(0.0989) (0.1500)
FERTILITY & EMPLOYMENT: 0.4548 *** 0.2717 ***
(0.1326) (0.0890)
FERTILITY & NON-EMPLOYMENT: 0.5632 *** 0.1239 *
(0.0400) (0.0693)
UNION FORMATION & DISSOLUTION: 0.5135 *** 0.3221
(0.1228) (0.2094)
UNION & EMPLOYMENT: 0.7789 *** 0.6166 ***
(0.1395) (0.0992)
UNION & NON-EMPLOYMENT: 0.0876 * -0.0806
(0.0487) (0.0721)
DISSOLUTION & EMPLOYMENT: 0.0031 -0.2513
(0.1652) (0.1641)
DISSOLUTION & NON-EMPLOYMENT: 0.5088 *** 0.5262 ***
(0.1142) (0.1350)
EMPLOYMENT & NON-EMPLOYMENT: 0.1113 -0.0451
(0.1379) (0.1245)




Table 5: Descriptive statistics from simulations, women

Baserun Fertility Union Employment
increased increased increased
proportion first birth by age 18 0.069 0.190 0.079 0.067
proportion first birth by age 20 0.188 0.401 0.222 0.184
proportion first birth by age 22 0.310 0.564 0.371 0.311
proportion first birth by age 24 0.425 0.681 0.489 0.426
proportion first birth by age 26 0.509 0.751 0.571 0.509
proportion first birth by age 28 0.577 0.801 0.632 0.576
proportion first birth by age 30 0.622 0.828 0.675 0.621
proportion first birth by age 32 0.648 0.842 0.698 0.646
proportion first birth by age 34 0.663 0.850 0.713 0.663
proportion first birth by age 36 0.673 0.855 0.721 0.672
proportion second birth by age 22 0.137 0.361 0.177 0.136
proportion second birth by age 24 0.242 0.520 0.295 0.242
proportion second birth by age 26 0.334 0.624 0.390 0.334
proportion second birth by age 28 0.397 0.684 0.452 0.396
proportion second birth by age 30 0.441 0.721 0.494 0.440
proportion second birth by age 32 0.470 0.742 0.523 0.469
proportion second birth by age 34 0.489 0.7%4 0.540 0.487
proportion second birth by age 36 0.501 0.761 0.551 0.500
proportion second birth by age 38 0.509 0.766 0.558 0.507
proportion second birth by age 40 0.514 0.768 0.562 0.512
Mean time spent in union in years 15.38 15.74 18.15 15.34
Mean time spent single 12.30 11.93 9.53 12.34
Mean time spent not working 11.71 13.51 12.40 11.07
Mean time spent working 15.94 14.15 15.26 16.59
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Table 6: Descriptive statistics from simulations, Men

Baserun  Fertility Union Employment
increased increased increased
proportion first birth by age 18 0.018 0.049 0.020 0.018
proportion first birth by age 20 0.057 0.138 0.071 0.059
proportion first birth by age 22 0.123 0.262 0.167 0.129
proportion first birth by age 24 0.219 0.405 0.294 0.228
proportion first birth by age 26 0.312 0.519 0.405 0.322
proportion first birth by age 28 0.403 0.610 0.503 0.416
proportion first birth by age 30 0.471 0.669 0.569 0.484
proportion first birth by age 32 0.511 0.702 0.606 0.526
proportion first birth by age 34 0.537 0.721 0.630 0.552
proportion first birth by age 36 0.555 0.733 0.645 0.571
proportion second birth by age 24 0.091 0.243 0.136 0.094
proportion second birth by age 26 0.166 0.371 0.235 0.175
proportion second birth by age 28 0.236 0.467 0.318 0.247
proportion second birth by age 30 0.297 0.534 0.383 0.309
proportion second birth by age 32 0.341 0.577 0.424 0.353
proportion second birth by age 34 0.368 0.603 0451 0.381
proportion second birth by age 36 0.387 0.620 0.467 0.400
proportion second birth by age 38 0.400 0.630 0.478 0.415
proportion second birth by age 40 0.408 0.637 0.486 0.423
Mean time spent in union in years 12.67 13.70 15.99 13.40
Mean time spent single 14.52 13.93 11.20 14.48
Mean time spent not working 6.64 6.98 6.66 4.15
Mean time spent working 20.50 20.59 20.46 23.68
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