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ABSTRACT

Part-time Work and Occupational Attainment
Amongst a Cohort of British Women

Using data on a cohort of British women who were born in 1958, this paper investigates the
effects of qualifications, household structure and family background on the occupational
penalty suffered by women in part-time employment. The analysis is conducted using a
dynamic multinomial modelling framework in which hours of work and occupational
attainment are jointly determined. The results reveal that at the bottom of the occupational
hierarchy degree level qualifications improve the occupational attainment of women in part-
time employment relative to that of women working full-time. In contrast, at top of the
occupational hierarchy, degree level qualifications benefit full-timers more than part-timers.
Contrary to the conventional wisdom, women with children have higher occupational
attainment than childless women thus suggesting that women with children are relatively
selective in terms of the jobs they are willing to accept. Furthermore, women with children
experience a smaller part-time occupational penalty than childless women. Family
background effects are present but small.
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1 Introduction

This paper is concerned with the occupational attainment of British women in part-time employ-
ment. It is widely accepted that part-time jobs held by British women tend to be low quality jobs,
concentrated in what are generally considered to be undesirable occupations such as catering and
retail (see Grimshaw and Rubery, 2001; Manning and Petrongolo, 2005; Martin and Roberts, 1984;
Rubery, 1998; Perry, 1988; Stewart and Greenhalgh, 1984). Furthermore, recent empirical evidence
suggests that the part-time occupations gap is substantial. For example, based on a sample from the
2003-2004 UK Labour Force Survey, Manning and Petrongolo (2005) report that 46.2% of women
working full-time were employed in managerial, professional or technical occupations, whilst only
23.5% of women working part-time held jobs in one the these three occupational groups.

Many studies of women’s occupational attainment which look at the effect of part-time work
focus on establishing the existence of a part-time occupations gap after controlling for differences
in the characteristics of women in full-time and part-time employment, referred to as composition
effects (see, for example, Elliott et al., 2001; Jacobs, 1999; Manning and Petrongolo, 2005; Perry,
1988; Stewart and Greenhalgh, 1984). Abstracting from the issues surrounding the measurement
of occupational attainment, these studies systematically find that women in part-time employment
have significantly lower occupational attainment than full-time workers. However, the part-time
occupations gap which remains after controlling for composition effects tends to be smaller than the
total part-time occupations gap, thus confirming the presence of composition effects.

Instead of focusing of the existence of a part-time occupations gap, this study is primarily con-
cerned with variation in the size of the part-time occupations gap according to individual charac-
teristics. By taking this approach it is possible to determine how the occupational penalty that
a woman experiences if she chooses to work part-time depends on her characteristics including her
qualifications, household structure and family background. Thus, it is possible to establish whether
qualifications improve the occupational attainment of women in part-time employment relative to
that of women working full-time; if women from more privileged backgrounds escape the part-time
occupational penalty; and, possibly most interestingly, whether women with children experience a
larger part-time occupational penalty than childless women.

When interpreting the results of this analysis it is important to understand that variation in
the part-time occupations gap according to individual characteristics is consistent with two different
underlying processes (see Boskin, 1974; Schmidt and Strauss, 1975): (i) variation according to indi-
vidual characteristics in the occupational opportunities available to full-time workers relative to those
available to women in part-time employment; and (ii) variation according to individual characteris-
tics and hours of work in women’s preferences for jobs in particular occupations. Without placing

further restrictions on the structure of preferences or making further assumptions about the nature
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of the full-time and part-time labor markets it is impossible to separate these two explanations.

Concerning the effects of some individual characteristics, it is undesirable to impose further
structure on the problem. Consider, for example, the effect of qualifications on the part-time
occupations gap. A part-time occupations gap which is larger amongst highly qualified women
than amongst women with low levels of qualifications is consistent with both relatively favorable
occupational opportunities for highly qualified women in full-time employment and a relatively high
preference amongst women with low levels of qualifications in part-time employment for jobs in low
occupations. It is therefore unappealing to exclude either variation in preferences or variation in
opportunities according to qualifications. However, despite being unable to distinguish between these
two explanations, determining how the part-time occupations gap varies with women’s qualification
is informative as it represents a first step towards understanding the effect of qualifications on the
part-time occupations gap, and provides a basis for future research, possibly using detailed data on
preferences or employers’ policies to separate the effects of differences in preferences from the effects
of differences in opportunities. Similar comments apply to the effect of family background on the
part-time occupations gap.

Restrictions on the structure of preferences or opportunities are perhaps more appealing when
interpreting the effects of other individual characteristics, For example, given a woman’s choice of
hours of work, it might be reasonable to assume that her occupational opportunities do not depend
on the structure of her household. If this assumption holds then all variation in the part-time
occupations gap according to household structure is due to variation in preferences. Consequently,
if the occupational outcomes of women with children in part-time employment are found to be
lower than those of childless women working part-time then one may accept the hypothesis that a
proportion of the relatively low occupational attainment of women in part-time employment is due to
a choice by women with children to hold part-time jobs in low occupations (for a further discussion
of this possibility see Bonney, 2005; Hakim, 2000; Harris, 1993; Rubery et al., 1994). If, on the
other hand, the occupational outcomes of women with children in part-time employment are not
lower than those of childless women working part-time one may reject suggestions that women with
children who are working part-time have lower occupational ambitions or are less committed to their
careers than women without children, and seek alternative explanations for the low occupational
attainment of women in part-time employment.

Using data on a cohort of British women who were born in 1958, this study adopts life-course
perspective to analyzing women’s occupational attainment between leaving full-time education and
age 40 years. Women’s occupational outcomes over this period are modelled using a dynamic
multinomial modelling framework in which hours of work and occupational attainment are jointly

determined. The modelling approach permits persistent unobserved differences between women in
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their unobserved productivity and preferences.

The results show that higher qualifications raise the occupational attainment of women in both
full-time and part-time employment. Moreover, the part-time occupations gap varies according to
the level of a woman’s qualifications: a degree level qualification increases the part-time occupations
gap at the top of the occupational hierarchy, whereas at the bottom of the occupational hierarchy
the part-time occupations gap is smallest for women with degree level qualifications. Hence it is
not systematically the case that women with higher qualifications are rewarded more in full-time
employment than in part-time employment. In line with previous studies, children are found to
cause women to withdraw from employment, and women with children who remain in employment
are likely to move from full-time employment into part-time employment. The effect children on
the occupational attainment of women who remain in employment is the opposite of what might
be expected: conditional on being in either full-time or part-time employment women with children
have, ceteris paribus, higher occupational attainment than childless women. This finding conflicts
with the suggestion that women who use part-time jobs as a way of combining paid work with
parenthood are less career focused than women in full-time employment. Instead, it appears instead
that women with children are more selective in terms of the quality of jobs that they are willing to
accept than childless women. This is particularly true of women working part-time and thus women
with children experience a smaller part-time occupational penalty then childless women. Family
background effects are present but small in magnitude. Specifically, there is weak evidence indicating
that the part-time occupations gap is largest for women from privileged backgrounds.

This paper proceeds as follows. Section 2 introduces the National Child Development Survey
(NCDS), the data source used in this application. This section also discusses the sample and the
chosen measures of hours of work and occupational attainment. Section 3 contains a descriptive
analysis of the occupational attainment and occupational dynamics of this cohort of women. The
remainder of the paper is devoted to a formal econometric analysis of the employment and occu-
pational outcomes of this cohort of women. Section 4 outlines the econometric model. Section 5

presents and discusses the results, and Section 6 concludes.

2 NCDS Data and the Measurement of Occupational Attainment

The empirical analysis undertaken in this paper is based on a sample of women taken from the
NCDS. The NCDS is an ongoing cohort study which attempts to follow the lives of all those living
in Great Britain who were born in the week commencing 3'¢ March 1958.!  The initial survey

consisted of 17419 children. To date, there have been six attempts to trace all members of this

!See O’Brien and Prescott-Clarke (1987), Prescott-Clarke et al. (1993) and Collins et al. (2001) for a complete
description of the of the NCDS.
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birth cohort. These were undertaken in 1965 (age 7 years), 1969 (age 11 years), 1974 (age 16
years), 1981 (age 23 years), 1991 (age 33 years) and 1999-2000 (age 41-42 years?). In the first
three of these follow-up surveys information was obtained from parents, schools and the cohort
members themselves, while in the later surveys all information was collected directly from the cohort
members themselves. Amongst other topics, the later surveys of the NCDS cover the employment
and occupational outcomes of the cohort members, as well as the individuals’ educational, fertility
and relationship histories. In addition to the six main surveys, in 1978 contact was made with the
schools attended by the cohort members at the time of the third follow-up in 1974. Schools were
asked to detail of performance of the cohort members in any public examinations sat at the school.
If the cohort member sat any examinations at a different school or at a Sixth-Form college or Further
Education college these institutions were also contacted and asked to provide similar information.

The analysis below is based on an annual panel data set constructed primarily from data collected
from the cohort members in the fifth and sixth follow-ups and from schools in 1978. The annual
observations correspond to the women’s characteristics, including employment and occupational
outcomes, household structure, family background and qualifications on 15¢ January each year. Each
woman enters the panel in the January after leaving full-time education, and is observed annually up
to and including January 1999, when the cohort members were age 40 years. In order to ensure the
quality of the data several groups of women are excluded from the panel. The exclusions consist of
women who did not respond to all relevant follow-ups of the survey, women for whom exam results
in 1978 are missing, women who at any point during the survey reported themselves to be long-term
sick or retired, and women who returned to full-time education. A total of 3394 women are in the
final panel, corresponding to 80305 woman-year observations.

For the purpose of the empirical analysis it is necessary to distinguish a number of different labor
market states corresponding to different hours of work and different occupational outcomes. The
chosen measures of hours of work and occupational outcomes are constrained both by data avail-
ability and by the need for the variables to have a clear and meaningful interpretation. Regarding
employment outcomes, the cohort members were asked to record the start and end dates of all jobs

3 For each job, the cohort members

held between leaving full-time education and age 41-42 years.
were asked to record whether the job was full-time, defined as usual weekly hours of work of thirty or

higher, or part-time, defined as usual weekly hours of work of between zero and thirty. The data on

2This follow-up was conducted between November 1999 and September 2000. The respondents were therefore either
age 41 years or 42 years, depending on the date on which they were surveyed.

3Data on hours of work and occupational outcomes between leaving full-time education and age 33 years were
collected in the fifth follow-up and data on hours of work and occupational outcomes between age 33 years and age
41-42 years were collected in the sixth follow-up. (Some data regarding labor market outcomes were also collected
in the fourth follow-up when the cohort members were age 23 years. However the survey design is such such that
these data are not readily comparable with those collected in the later follow-ups. Furthermore, the fifth and sixth
follow-ups combined provide data on all labor market outcomes subsequent to leaving full-time education. Therefore
it is not necessary to use the data on labor market outcomes which were collected in the fourth follow-up.)
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hours of work are therefore used to distinguish three states, namely full-time employment, part-time
employment and non-employment. Actual hours of work were not recorded, and thus a continuous
measure of hours of work is unavailable. For any period of non-employment the cohort members
were asked to record the nature of their non-employment, for example, unemployment, family care,
government training scheme or another reason. For the purpose of this study, no distinction is made
between the different forms of non-employment. However it is useful to note that given this is a
sample of women the vast majority of the non-employment consists of women engaged in family care.

The measurement of occupational attainment is far from straight forward. For the purpose of
the current study it would be desirable to have a measure of occupational attainment summarizing
the educational, training and experience requirements associated with a particular job. By and
large, previous studies of occupational attainment have used either wage based or social class based
measures of occupational attainment. Wage based measures of occupational attainment are usually
operationalized by matching wage data to occupational groups and then ranking occupations on
the basis of average pay (for applications see Connolly et al., 1992; Dolton and Makepeace, 1990;
Greenhalgh and Stewart, 1985; Harper and Mohammad, 1997; Nickell, 1982). In contrast, social
class based measures of occupational attainment allocate individual occupations to broad categories
designed to group together similar occupations. If an ordered measure of occupational attainment
is required the resulting occupational groups are ranked on the basis of required qualifications or
training (studies using class based measures of occupational attainment include Blackwell, 2001;
Jacobs, 1999; McRae, 1993; Schmidt and Strauss, 1975; Stewart and Greenhalgh, 1984).

Wage based measures of occupational attainment should partially reflect required education,
training and experience. However, wages are also influenced by other factors including non-pecuniary
job characteristics (Atrostic, 1982; Brown, 1980; Olson, 2002), the relative scarcity of relevant skills
(Card and DiNardo, 2002; Moore and Ranjan, 2005), staff retention concerns (Akerlof and Yellen,
1990; Krueger and Summers, 1988; Shapiro and Stiglitz, 1984) and workplace unionization (Machin,
1997; Card, 1996). As such, wages may not entirely reflect occupational attainment as conceived in
terms of competencies. Therefore, for the purpose of the analysis conducted in this study, a class
based measure of occupational attainment is used.

For the sample in hand the social class of each job held by an individual was recorded accord-
ing a classification known as “Social Class based on Occupation”, henceforth referred to as Social
Class. The Social Class of a job was derived from the job’s occupational classification (classified
according to the Standard Occupational Classification 1990 (SOC90)) and additional information
concerning the nature of the woman’s employment, including whether or not the job entailed man-

agerial responsibilities and whether or not the individual was self-employed.* There are six Social

4The SOC90 and the rules for defining Social Class groups are described in Volumes 1-3 of the Standard Occupational
Classification (1990).
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Class groups: SC I (Professional, etc. occupations); SC II (Managerial and Technical occupations);
SC IIIN (Skilled Non-manual occupations), SC IIIM (Skilled Manual occupations); SC IV (Partially
Skilled occupations); and SC V (Unskilled occupations).®

For the purpose of the analysis undertaken in this paper some of the Social Class groups are amal-
gamated. Specifically, Social Class groups I and II are combined to form a single group consisting
of professional, managerial and technical occupations. Social Class IIIN is unaltered, while Social
Classes II1IM, IV and V are combined to form a single category consisting of all manual occupations.
The resulting occupational groups are labelled higher non-manual occupations, lower non-manual
occupations and manual occupations respectively. These amalgamations avoid having to separately
consider the relatively small numbers of women in Social Class groups I and V, whilst still differen-
tiating between the major levels of occupational attainment. Furthermore, these groupings avoid
the slight ambiguity involved in differentiating between skilled manual and partially skilled manual
occupations.

Combining the above defined measures of hours of work and occupational outcomes gives rise to
seven labor market states: full-time employment in higher non-manual occupations (HNM-FT), lower
non-manual occupations (LNM-FT), and manual occupations (M-FT); part-time employment in
higher non-manual occupations (HNM-PT), lower non-manual occupations (LNM-PT), and manual

occupations (M-PT); and non-employment (N-EMP).

3 Employment Behavior and Occupational Attainment in the NCDS
Cohort

The descriptive analysis undertaken in this section seeks to introduce the reader to the main features
of the sample and to document the extent of the part-time occupations gap amongst women in
the NCDS cohort. The descriptive analysis also provides motivation for some aspects of the formal
econometric analysis undertaken below. The first half of this section describes women’s labor market
outcomes for the period between leaving full-time education and age 40 years, and also details the
changing pattern of women’s transitions between labor market states over the same time horizon.
Attention is then turned to differences between the occupational attainment of women in full-time
and part-time employment.

Figure 1 shows the labor market outcomes of the sampled women between leaving full-time

5By using additional informational regarding the nature of individuals’ employment, the Social Class groupings
more accurately bring together individuals with similar levels of occupational skill than the SOC90 groupings. In most
cases the SOC90 and the Social Class groupings classify jobs in a similar way. However, there are two substantial
groups of workers who are classified differently. Firstly, persons with managerial duties are generally allocated to Social
Class II irrespective of their SOC90 occupational group. Secondly, individuals working as self-employed managers or
proprietors in service industry occupations, such a managers of restaurants and hairdressing salons, are allocated to
Social Class IIIN, whereas the SOC90 allocates such individuals highest occupational group together with managers
working in the upper echelons of business and the Civil Service.
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Figure 1: Labor market outcomes of women between leaving full-time education and age 40 years.

education and age 40 years. Over this period the proportion of women in non-employment displays
a familiar hump-shaped profile, rising until age 28 years and falling thereafter. This trend is driven by
women dropping out of employment around the time when they were caring for young children. The
total proportion of women in part-time employment was increasing throughout the sample period,
and between the ages of 24 and 32 years the proportion of women in part-time employment increased
particularly quickly. Furthermore, the proportions of women in part-time employment in each of
the three occupational categories: higher non-manual occupations; lower non-manual occupations;
and manual occupations, were all increasing throughout the sample period. It is not possible to
determine from this sample alone whether the rising prevalence of part-time employment amongst
these women was due to life-cycle factors specific to this cohort of women or to a more widespread
structural shift towards a higher level part-time employment. However, alternative United Kingdom
data sources reveal that part-time became increasingly common over 1980s and 1990s. For example
Lemaitre et al. (1997) report that part-time employment as a proportion of total employment rose
from 19.0% in 1983 to 24.6% in 1996. Therefore it appears that at least some of the increase in part-
time employment observed in the NCDS cohort was due to an economy-wide increase in part-time

employment.
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19751983 STATE IN YEAR ¢ + 1
HNM-FT LNM-FT M-FT HNM-PT HNM-PT M-PT N-EMP
HONM-FT| 86.38  3.95 213  1.03 021 071 558
LNM-FT| 240 86.59 256 0.15 052 064 7.14
M-FT 2.44 426 81.38 0.15 0.35 1.63 9.79
STATE IN YEAR ¢t HNM-PT| 4.66 042 0.85 83.47 042 085 9.32
LNM-PT| 2.20 529 1.10  0.66 76.87 3.96 9.91
M-PT 2.99 418 418  0.30 149  72.69 14.18
N-EMP 5.02 815 551  0.80 1.99 3.18 75.36
10841992 STATE IN YEAR ¢ + 1
HNM-FT LNM-FT M-FT HNM-PT HNM-PT M-PT N-EMP
HNM-FT| 86.32 191 1.09 201 0.53 0.60 7.54
LNM-FT| 244  84.42 0.73  0.39 1.62 090 9.48
M-FT 2.35 1.82 81.31 0.56 1.06 341 9.49
STATE IN YEAR ¢t HNM-PT| 3.43 081 0.87 82.65 2,62 242  7.20
LNM-PT| 1.41 239 0.88  1.28 80.16 3.99 9.90
M-PT 1.11 1.08 261 157 3.63 79.97 10.03
N-EMP 2.10 1.97 174 245 470  6.28 80.76
1093-1999 STATE IN YEAR ¢ + 1
HNM-FT LNM-FT M-FT HNM-PT HNM-PT M-PT N-EMP
HNM-FT| 94.79  0.71 046  1.36 0.33 025 2.10
LNM-FT| 161  93.12 058  0.30 176 0.36  2.27
M-FT 1.00 1.05 92.12 0.35 115  1.76  2.56
STATE IN YEAR ¢t HNM-PT| 4.01 024 039 91.26 092 0.63 256
LNM-PT| 1.41 2.89 0.88 0.74 89.48 1.80 2.80
M-PT 0.81 1.06 243  0.75 2.71 89.69 2.54
N-EMP 1.37 120 122 176 3.89  4.45 86.03

Table 1: Average one year transition matrices for the years 1975-1983, 1984-1992 and 1993-1999.

All figures are in percentage terms.

Amongst women who left full-time education at age 16 years over 80% were working full-time in
the January immediately after leaving full-time eduction. These women were predominantly working
in lower non-manual or manual occupations. The proportion of women in full-time employment
decreased gradually over the first 20 years of the sample period and reached 34% when the women
were aged 35 years. Over the same period the proportion of full-timers employed in higher non-
manual occupations increased, suggesting some degree of upwards occupational mobility for women
in full-time employment. During the last six years of the sample the proportion of women working
full-time increased slightly, presumably reflecting women returning to full-time employment as the
demands posed by young children decreased.

Table 1 shows the average one year transitions matrices for the years 1975-1983, 1984-1992 and
1993-1999. These matrices were constructed by calculating a transition matrix each two year period
between 1975 and 1999 and taking an appropriately weighted average over the relevant years. It
is immediately evident from Table 1 that there was a high level of persistence in women’s labor
market outcomes. For example over the years 1975-1983 an average of 86% of women who were
were working full-time in higher non-manual occupations one year were also working full-time in the
same occupational group one year later. The level of persistence was higher for full-time jobs than

for part-time jobs, and for both full-time and part-time jobs the level of persistence was, in general,
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increasing in the occupational status of the job.

Splitting the sample into three time periods reveals that the labor market dynamics of this
cohort of women where non-stationary over the sample period. For all labor market states the
level of persistence was higher at the end of the sample period than at the beginning. The largest
increases in persistence were for part-time jobs in lower non-manual or manual occupations. This
suggests that between the late 1970s and the late 1990s it became increasingly difficult for women to
escape from low quality part-time jobs. What is more, for the period 1993-1999, transitions out of
low quality part-time jobs were most frequently into low quality full-time jobs or non-employment;
transitions into jobs in higher non-manual occupations, either full-time or part-time, were relatively
uncommon. Consequently women who moved out of low quality part-time jobs during this period
rarely experienced upwards occupational mobility. Consistent with the changing distribution of
labor market outcomes shown in Figure 1, the patten of transitions between labor market states also
changed markedly over the sample period: transitions into non-employment became less frequent,
and transitions out of non-employment became increasingly likely to be into part-time employment

rather than full-time employment.
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Figure 2: Proportion of full-timers and part-timers in higher non-manual occupations and all non-

manual occupations between leaving full-time education and age 40 years. Unless otherwise indicated

the difference between the occupational attainment of women working full-time and women working
part-time is significance at the 5% level.

Occupational attainment is measured in two ways: (i) the proportion of women working in higher
non-manual occupations; and (ii) the proportion of women working in any non-manual occupation
(i.e., any higher or lower non-manual occupation). Figure 2 compares the occupational attainment
of women in full-time employment with that of women in part-time employment. The occupational
attainment of full-time workers generally exceeded that of part-time workers. Indeed, from age
seventeen years onwards, the proportion of part-timers working in non-manual occupations was

significantly less than the proportion of full-timers working in non-manual occupations. Also, from

10
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age twenty-one years onwards, full-time workers were significantly more likely to be employed in
higher non-manual occupations than part-time workers. Over the sample period there were two
noticeable changes in the difference between the occupational attainment of full-time and part-time
workers.  Firstly, there was a slight narrowing of the gap between the proportions of full-timers
and part-timers employed in non-manual occupations. This was due mainly to a steady increase
in the proportion of part-time workers employed in non-manual occupations. Thus, according to
this measure of occupational attainment, part-time workers improved their occupational status, both
in absolute terms and relative to that of full-time workers, over the sample period. Secondly, the
gap between the proportions of full-time and part-time workers employed in higher non-manual
occupations widened substantially over the sample period: at age twenty years 14.8% of part-time
workers where employed in higher non-manual occupations and 16.6% of full-time workers were
employed in higher non-manual occupations. By age forty years the corresponding figures were
23.6% for part-time workers and 41.9% for full-time workers. It appears therefore that at the top of
the occupational hierarchy the occupational attainment of women in full-time employment improved
faster than that of women in part-time employment.

Taken together this descriptive analysis suggests a pattern of labor market outcomes and transi-
tions that is broadly consistent with the changing life-cycle demands faced by this cohort of women
over the sample period. The NCDS sample is also consistent with the rising prevalence of part-
time employment experienced in the United Kingdom over the last two decades. Furthermore,
the occupational outcomes observed amongst women in the NCDS cohort mirror those reported in
related studies. In particular, the gap between the occupational attainment of full-time and part-
time workers reported in, for example, Manning and Petrongolo (2005), Rubery (1998) and Stewart
and Greenhalgh (1984) is clearly present in this NCDS sample. The formal econometric analysis
presented in the reminder of this paper seeks to analyzes the difference between the occupational

attainment of full-time and part-time workers more rigourously and in greater detail.

4 Model

Women’s employment and occupational outcomes are modelled jointly in order to reflect that women
choose between a range of different jobs corresponding to different hours of work, including zero,
and different levels of occupational attainment; a woman’s choice of hours of work is not made
independently of her choice of occupation. Following Heckman (1978), Rosen (1972) and Schmidt
and Strauss (1975) amongst others, each woman’s observed sequence of labor market outcomes
between leaving full-time education and age forty years is viewed as the solution to a lifetime utility
maximization problem. Problems of this kind are sometimes analyzed using backwards recursion

techniques (see, for example, Keane and Wolpin, 1997; Rust, 1996). However, the NCDS sample
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described above ends at age 40 years which is clearly well before the vast majority of women retire
from the labor market. Thus backwards recursion can not be readily applied to this problem.
The approach taken instead is to adopt a flexible empirical specification of women’s labor market
outcomes over time. This is interpreted as being descriptive of the exact solution to this problem.

The empirical specification takes the form of a dynamic mixed multinomial logit model of women’s
labor market outcomes. Every year each women choose one labor market state from the set seven
available states, denoted S, described above in Section 2. Woman ¢’s payoff, net of any job search
costs or fixed costs of employment, from choosing labor market state j at time t takes the following
form

Ui,j,t = 'Yin,t + ﬂjZiJ,t + QjOéi + €i4,t fori=1,...N;5€8;t=m1;,....,T. (1)

In the above 7; denotes the year in which woman 7 entered the sample, and X;; and Z; ;; are vectors
of observed, possibly time varying, explanatory variables. The choice of variables to be included
in X;; and Z; ;4 is discussed immediately below. The remainder of this section then details the
assumptions made about the error term in equation (1), 6;a; + €; 4, presents choice probabilities
and outlines the estimation method.

The vector Z; ;; consists of functions of woman i’s past labor market outcomes. Specifically
Z; j+ includes a set of indicator variables detailing the woman’s labor market state in the previous
year and variables measuring the woman’s experience in each labor market state.® The inclusion
of lagged dependent variables is intended to capture the high level persistence observed in women’s
labor market outcomes over the period of one year, while the experience terms allow for dependence
in women’s labor market outcomes over a longer time horizon. Hyslop (1999) provides a formal eco-
nomic model which shows that jobs search costs can generate one-period, or Markovian, persistence
in employment outcomes. Persistence over a longer time horizon may be due to firm specific human
capital or training (Gritz, 1993; Krueger and Rouse, 1998), social capital associated with a particular
workplace (Glaeser and Sacerdote, 2002; Woittiez and Kapteyn, 1998) or habit formation (Bover,
1991; Dynan, 2000; Kubin and Prinz, 2002). Motivated by the observation of non-stationarity in
women’s labor market dynamics (see Table 1) two additional, alternative specific, terms are included
in Z; ;. These take the form of an indicator of the woman being in labor market state j at time
t — 1 interacted with a time trend and with a squared time trend. These alternative specific terms
permit the coefficients on the own state lagged dependent variable to vary over time.

Mathematically, the specification of 3;Z; ;; is as follows

BiZije = Y BiwYiki-1 + Bi1Yijuo1 TIME + 3;5Y; ;1 TIME® + > 3 xEXP; o1, (2)
ke S; keS;
k # N-EMP k # N-EMP

SWhen conditioning on past labor market outcomes non-employment is always the omitted state.
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where Y 1. ;1 is an indicator variable taking the value one if woman ¢ was in labor market state %
at time ¢t — 1 and zero otherwise, TIME denotes a time trend, EXP; ;1 is a variable measuring the
number of years of experience the women has of working in labor market state k& up to and including
time t — 1. The first term on the right hand side of equation (2) represents the time invariant effect
of a woman’s labor market outcome at time ¢ — 1 on her payoff from choosing state j at time t.
The second and third terms in this equation denote the time varying effect of the woman being in
labor market state j at time ¢ — 1 on her payoff from remaining in this state. The last term in this
equation represents the effect of labor market experience, differentiated by labor market state, on
the woman’s payoff of being in state j at time ¢.”

Any remaining observed variables which affect a woman’s labor market outcomes enter the model
through the vector X;;. In the empirical implementation below X ; includes three variables detailing
the woman’s highest educational qualifications (no qualification or qualification below grade A-C O
levels, grade A-C O levels , A levels, or degree level qualifications)®, an indicator of whether or not the
woman’s father was from a higher social class at the time of the woman’s birth?, variables measuring
the number of children living in the woman’s household in each of three age categories (0-4 years,
5-11 years and 12-15 years), an indicator of whether or not the women is cohabiting, the cohabitation
indicator interacted with the three child variables, and the log of the woman’s partner’s weekly net
income expressed in year 1999 prices. X;; also includes a time trend and a squared time trend,
a cohort trend, which starts at one in the year the woman enters the labor market and increases
by one each year, and a squared cohort trend. These trend variables are intended to capture any
common macroeconomic or life-cycle effects. In order to recognize that a woman may engage in
a period of job search or temporary employment between leaving full-time education and entering
permanent employment, a variable indicating that the woman is in her first year in the labor market
after leaving full-time education interacted with indicators of the woman’s level of qualifications is
also included.'?

Several related studies have noted that fertility expectations may affect women’s current labor
market choices (see, for example, Cain and Dooley, 1976; Francesconi, 2002). In particular, women
who plan to have children may be reluctant to acquire experience as they anticipate spending time

out of the labor market in the future. A model accounting for women'’s fertility choices together

"More generally one could allow all of the coefficients on the lagged dependent variables to vary over time. However
such a specification is likely to have poor numerical properties as only a small number of transitions are observed
between for some pairs of labor market states.

80 levels were typically taken at age 16 or 17 years. 61.6% of the women in this sample obtained at least one grade
A-C O level. A levels were usually taken two years after O levels. 52.0% of the women in the sample obtained at least
one A level. 9.6% of the sampled women obtained a degree level qualifications, the vast majority of whom graduated
between the ages of 21 and 23 years.

9A higher social class is defined as any non-manual occupational group.

10The number of women whose highest qualification is an A level or a degree level qualification and who work part-
time in their first year in the labor market is small. Thus a single variable is used to indicate the first year in the labor
market for both of these groups of women.
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with employment and occupational outcomes is beyond the scope of this paper. However, in order
to reflect the possible importance of fertility expectations to women’s labor market decisions, two
measures of fertility expectations are included in X;;. These are: (i) the number of children the
woman had given birth to by age 40 years; and (ii) the woman’s age when she gave birth to her first
child.

The error term 6;c; +€; ;+ includes all unobserved variables which affect woman i’s labor market
outcomes at time ¢t. The persistent element of unobserved heterogeneity is represented by a single
time invariant factor, denoted «;. The effect that the unobserved factor o; has on woman #’s payoff
from being in labor market state j is 0;c; for j € S. Thus persistent unobserved heterogeneity
enters the model in the same ways as observed individual characteristics. Persistent unobserved
heterogeneity will arise from persistent differences between women in their unobserved productivity
or unobserved elements of their preferences. Unobserved productivity may affect a woman’s net
payoff from being in a particular labor market state in a number of ways. Perhaps most obviously,
productivity may affect the efficiency with which a woman is able to obtain job offers from partic-
ular sectors of the economy: if it is relatively easy for high productivity women to obtain jobs in
high occupations Ognyv-rT > OuNMpT > Ovepr and Ognnv-pr > OinvepT > Ovpr.  Alternatively,
high productivity women may find it less onerous to hold jobs in high occupations, implying the
same ordering of the s, or to work full-time rather than part-time, implying OgnyvrT > 0aNM-PT,
OrnveFT > Oinmpr and Oy pr > Ovpr. Lastly, it is noted that if women’s payoffs from employment
relative to non-employment are increasing in their productivity then fgnyvirT, ..., OviepT should all be
greater than On_gvp, implying that, ceteris paribus, the more productive a woman the more likely
she is to choose employment over non-employment.

The second part of the error term in equation (1), €; ¢, is assumed to be independent over i,
j and t and to have a Type I Extreme Value distribution. These assumptions yield the following

choice probabilities (see Nerlove and Press, 1973)

exp(vj Xit + BiZij + 0jci)
P. . Z . X , ’ 1—" B’ @ — ) 5]y , 3
it (Zigas Xies @ ) Y ones erp(Xit + BeZiji + Opovi) ®)

for i=1,..,.N; j€8;t=m,...,T.

In the above I' = [YAUNM-FT; ---, 'N-EMP), B = [BHNM-FT; ---, ON-Emp) and © = [gNM-FT, ---, ON-EMP]-
If o; were observed estimates of the parameters in equation (3) could be obtained by estimating
a standard multinomial logit model. However, as «; is taken to represent unobserved individual
heterogeneity further assumptions must be made in order to estimate the parameters of the model.
For the purpose of estimation, «; is treated as a random effect meaning that «; is assumed to be
independent of all elements of X;;. It is further assumed that «; is independent over the women

in the sample. In a static context ignoring unobserved heterogeneity of this form leads only to
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an efficiency loss: parameter estimates remain consistent, and consistent standard errors can be
obtained by taking account of the non-independent structure of the observations. In contrast,
in a dynamic model, as is appropriate in the current application, ignoring persistent unobserved
heterogeneity produces inconsistent parameter estimates (Heckman, 1981, discusses this issue in the
context of a dynamic model of labor force participation). Intuitively, the inconsistency arises because
a; behaves like an omitted variable. Specifically, Z; ;; includes past realizations of woman i’s labor
market outcomes which, by construction, were partly determined by «;. «; also appears in the
contemporaneous error term. Therefore the contemporaneous error term will be correlated with the
explanatory variables represented by Z; ;.

Following Heckman and Singer (1984), «; is assumed to have a discrete distribution. According
to this specification each woman is one of a finite number of different types, where each type of
woman has different persistent unobserved characteristics. For the analysis below the model is
estimated assuming that the distribution of a; has three distinct mass points. The mass points are

located at unknown positions a', o, . Without loss of generality the mass points are assumed to

be ordered with a! < o2 < o3

. The probability with which woman ¢ has a; = & is 7", where 7" > 0
for all r and Zr:1,2,3 7" = 1. The positions of the mass points and their associated probabilities are
estimated jointly with the other parameters of the model. The motivation for choosing three mass
points to describe distribution for the random effect «; is outlined in Appendix IV.

Before proceeding to estimate this model two sets of identifying normalizations must be imposed.
The first set of normalizations are scale normalizations and are common to all multinomial logit
models. Examining equation (3) it is clear that multiplying any element of each of the parameter
vectors 7, for j € S by any common positive constant leaves all of the choice probabilities unaltered.
The same is true of 6; for j € §. Similarly, multiplying all of the coefficients on any element
of Z; j+ which does not vary across alternatives by any common positive constant again leaves all
of the choice probabilities unaltered. Therefore, yn.gmp, On-EMp and BN_EMPVk and BN_EMpJf for
k € S,k # N-EMP are all normalized to zero.

The second set of normalizations concern the random effect «; and its associated coefficients.
Note that any proportional increase in the random effect can be perfectly offset by appropriate
adjustments of the coefficients §; for j € S, 5 # N-EMP. This implies that the scale of the random
effect is not identified separately from the scale of the 6 parameters. To counter this problem

11 Furthermore, a location normalization must be imposed on the

OunM-pT 1S normalized to one.
random effect as shifting the location of each of the three values of «; by the same amount and
adjusting the alternative specific intercepts appropriately leaves the model unaltered. Thus, without

loss of generality, the lowest value of «; is normalized to zero.

1T order for this normalization to be effective the true value of fgnmv-pr must be non-zero.
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Parameter estimates are obtained by exact maximum likelihood estimation. Conditional on
«; woman 7’s choice probabilities are independent over time. It follows that woman 4’s likelihood

contribution conditional on «; is

Li(T,B, 0504, Ziju, Xit) = [[ 1] Pirt(Zijas Xis, T, B, ©) ik, (4)
t=7i,...,I kES
Given the above assumptions regarding the distribution of a;, woman i’s marginal likelihood contri-

bution is found by taking an appropriately weighted sum of equation (4). Thus

Li(T,B,0,4A;: Zij, Xis) = > |\m [ 1IPrt(Zijs> Xiv,@”sT, B,©) ke | | (5)

r=1,2,3 t="i,....,T k€S
where A denotes the parameters describing the distribution of the random effect «;;. The log likeli-
hood function for the sample is found by taking the sum of the individual log likelihood contributions.
Parameter estimates are found by maximizing the log likelihood function using a BFGS quasi-Newton
Raphson algorithm which utilizes analytic derivatives for all of the parameters. Asymptotic standard

errors are obtained from the inverse hessian.

5 Results

Estimates of the parameters of the dynamic mixed multinomial logit model with persistent unob-
served heterogeneity are detailed in Tables 2 and 3. Before discussing the results, goodness of fit
analysis is conducted in order to establish the validity of the model. Next, the effects of persistent
unobserved heterogeneity, qualifications, family background and household structure on women’s oc-
cupational attainment and the part-time occupations gap are reported. When discussing the effect
of persistent unobserved heterogeneity, the practical implications of ignoring persistent unobservables

are outlined.

5.1 Goodness of Fit

The results are meaningful only if the model is able to explain the principal features of the sample.
Two approaches are taken to assessing the fit of the model. Both approaches are based the output
of a simulation which uses the parameter estimates to generate a sequence of employment and
occupational outcomes for each woman in the sample.’?> The first method used to assess the fit
of the model consists of comparing the simulated proportion of women in each labor market state
in each year with the corresponding proportion observed in the sample. Table 5 in Appendix II
shows that the model accurately predicts the observed proportion of women in each labor market

state in each year. The only slight difference between the observed and simulated proportions is

12The design of this simulation is described in Appendix I.
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HNM-FT LNM-FT M-FT HNM-PT LNM-PT M-PT N-EMP
HNM-FT¢_1 5.28 ** 1.37 ** 1.27 ** 1.16 ** —0.09 0.16
(0.26) (0.18) (0.20) (0.20) (0.25) (0.22)
LNM-FT;_4 1.51 ** 3.35 ** 1.14 ** 0.31 0.49 ** 0.12
(0.17) (0.18) (0.16) (0.24) (0.18) (0.19)
M-FTi_1 1.34 ** 1.07 ** 3.49 ** 0.33 0.28 0.91 **
(0.18) (0.16) (0.19) (0.27) (0.21) (0.17)
HNM-PT;_4 1.72 ** 0.17 0.81 ** 8.64 ** 0.77 ** 0.68 **
(0.23) (0.34) (0.33) (0.59) (0.25) (0.26)
LNM-PT;_1 0.99 ** 1.30 ** 0.79 ** 0.68 ** 6.60 ** 0.93 **
(0.23) (0.21) (0.26) (0.25) (0.33) (0.20)
M-PT:_1 0.80 ** 0.63 ** 1.59 ** 1.14 ** 1.10 ** 5.13 **
(0.22) (0.21) (0.19) (0.23) (0.20) (0.29)
OWN STATE;_; xTIME —0.15** 0.12 ** 0.15 ** —0.49 ** —0.30 ** —0.18** —0.07**
(0.03) (0.03) (0.03) (0.07) (0.04) (0.04) (0.02)
OWN STATE;_1 xTIME?/100  0.68 ** —0.19* —0.35 ** 1.37 ** 0.80 ** 0.64 ** 0.65 **
(0.12) (0.10) (0.11) (0.23) (0.14) (0.12) (0.08)
EXP-HNM-FT —0.03 —0.12** —0.11** —0.01 —0.10 ** —0.14 **
(0.02) (0.02) (0.02) (0.03) (0.02) (0.02)
EXP-LNM-FT —0.11** —0.01 —0.12** —0.12** —0.02 —0.10 **
(0.02) (0.01) (0.02) (0.03) (0.02) (0.02)
EXP-M-FT —0.11** —0.09 ** —0.02 —0.10** —0.06 ** —0.06 **
(0.02) (0.02) (0.02) (0.03) (0.02) (0.02)
EXP-HNM-PT 0.04 —0.02 —0.06 0.11 ** —0.03 —0.08*
(0.03) (0.04) (0.04) (0.03) (0.03) (0.04)
EXP-LNM-PT —0.02 0.05 ** —0.03 0.02 0.09 ** —0.03
(0.03) (0.02) (0.03) (0.03) (0.02) (0.02)
EXP-M-PT —0.05* 0.01 —0.02 —0.07** —0.01 0.00
(0.03) (0.02) (0.02) (0.03) (0.02) (0.02)
O LEVELS 0.47 ** 0.41 ** —0.04 0.49 ** 0.37 ** 0.03
(0.07) (0.06) (0.06) (0.09) (0.07) (0.06)
A LEVELS 0.62 ** 0.51 ** —0.33 ** 0.48 ** 0.41 ** —0.20
(0.13) (0.11) (0.13) (0.16) (0.12) (0.14)
DEGREE 0.76 ** 0.42 ** 0.05 0.56 ** 0.41 * —0.16
(0.18) (0.19) (0.19) (0.21) (0.20) (0.21)
FATHER’S SOCIAL CLASS  —0.07 —0.08 —0.21 ** 0.17 * —0.05 —0.06
(0.07) (0.06) (0.06) (0.08) (0.06) (0.06)
CHILDO04 —1.72** —1.86** —1.65** —0.42 —0.39* —0.40 **
(0.19) (0.16) (0.16) (0.29) (0.19) (0.12)
CHILD511 —0.85** —0.67 ** —0.68 ** —0.26 —0.26 ** —0.02
(0.15) (0.11) (0.12) (0.20) (0.12) (0.09)
CHILD1215 —0.24 —0.27 —0.36 —0.75 —0.11 —0.11
(0.21) (0.23) (0.20) (0.59) (0.20) (0.15)
COHABIT —0.99 ** —0.80 ** —0.89 ** —0.32* —0.23 ** —0.44 **
(0.08) (0.07) (0.08) (0.15) (0.11) (0.09)
COHABIT x CHILD04 0.23 —0.06 0.52 ** 0.07 0.03 0.15
(0.20) (0.17) (0.16) (0.29) (0.20) (0.13)
COHABITxCHILD511 0.77 ** 0.51 ** 0.66 ** 0.36 0.49 ** 0.35 **
(0.15) (0.11) (0.12) (0.20) (0.11) (0.09)
COHABITxCHILD1215 0.40 0.44 ** 0.43 ** 0.79 0.24 0.22
(0.22) (0.23) (0.20) (0.59) (0.20) (0.16)
# OF CHILDREN BY 40 —0.31** —0.30 ** —0.21** —0.18** —0.37** —0.31**
(0.04) (0.03) (0.03) (0.06) (0.04) (0.04)
AGE AT FIRST CHILD/10 0.14 ** 0.12 ** 0.04 0.19 ** 0.21 ** 0.11 **
(0.03) (0.03) (0.03) (0.04) (0.03) (0.03)
LOG (PARTNERS PAY/100) —0.04 —0.03 —0.09 * —0.03 —0.05 —0.10 **
(0.04) (0.03) (0.04) (0.05) (0.04) (0.03)
INTERCEPT —3.59 ** —1.25** —1.27** —6.92 ** —4.79 ** —3.40 **
(0.22) (0.17) (0.18) (0.39) (0.28) (0.24)
RANDOM EFFECT PARAMETERS
PROB(O(i = al) 0.13 ** Oél 0 GLNM—FT 0.84 **
(0.02) - (0.05)
PROB(a; = a?) 0.62 ** a? 2.08 ** OM-FT 0.74 **
(0.03) (0.11) (0.06)
PROB(a; = a?) 0.25 ** a’ 4.39 ** OHNM-PT 0.80 **
(0.01) (0.20) (0.10)
OLNM-PT 0.71 **
(0.08)
OnipT 0.67 **
(0.07)
Log Likelihood -49821.66 McFadden’s Pseudo R?  65.87% BIC 102206.96
NOTES: McFadden’s Pseudo R*=1-Restricted Log Likelhood/Unrestrcited Log Likelihood; BIC=-2Log

Likelihood+In(NT)Parameters.

Table 2: Parameter estimates for dynamic mixed multinomial logit model of labor market outcomes
model with persistent unobserved heterogeneity represented by three mass points. The model also
includes time trends, year of entry trends, and controls for first year in the labor market interacted
with level of qualifications (see Table 3). Standard errors in parenthesis. * indicates significance at

the 5% level and ** indicates significance at the 1% level.
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HNM-FT LNM-FT M-FT HNM-PT LNM-PT M-PT

YEAR OF ENTRY TREND —0.18** 0.12 ** 0.08 **  —0.08 ** 0.19 ** 0.28 **
(0.20) (0.14) (0.15) (0.70) (0.35) (0.31)

YEAR OF ENTRY TREND?/100 0.53 **  —0.23** —0.06 ** 0.11 ** —0.32** —0.45**
(0.16) (0.12) (0.15) (0.46) (0.31) (0.34)

TIME 0.19 **  —0.33** —0.27** 0.33 ** —0.056** —0.19**
(0.13) (0.14) (0.20) (0.36) (0.34) (0.42)

TIMEZ2 /100 —0.17** 1.06 ** 0.99 **  —0.44** 0.27 ** 0.57 **
(0.04) (0.04) (0.04) (0.06) (0.05) (0.05)

ENTRY xNO QUALIFICATIONS 1.09 ** 1.62 ** 1.74 ** 0.84 ** 1.29 ** 0.25 **
(0.10) (0.11) (0.15) (0.15) (0.16) (0.15)

ENTRYxO LEVELS 0.68 ** 1.22 ** 0.41 ** 0.54 ** 0.61 **  —0.59 **
(0.04) (0.04) (0.04) (0.06) (0.06) (0.05)

ENTRYxDEGREE OR A LEVELS -0.18** —-0.26** —0.38** —0.17** —0.04** —0.48**
(0.12) (0.13) (0.16) (0.18) (0.18) (0.16)

Table 3: Additions controls included in dynamic mixed multinomial logit model of labor market out-

comes model with persistent unobserved heterogeneity represented by three mass points. Standard

errors in parenthesis. * indicates significance at the 5% level and ** indicates significance at the 1%
level.

that in several years around the middle of the sample the simulated proportion of women in non-
employment exceeds the observed proportion. However the discrepancy is never more than three
percentage points and is distributed essentially equally between the six employment states. Hence
inferences conditional on employment remain accurate. The second method used to assess the fit of
the model involves focusing on the dynamic structure of women’s labor market outcomes reported in
Table 1. The predicted pattern of women’s transitions between labor market states is summarized in
Table 4 in Appendix II. A comparison of Tables 1 and 4 reveals that the model accurately predicts

the high levels of persistence in women’s labor market outcomes, and also generates variation in the

levels of persistence over time which matches that observed in the sample.

5.2 Persistent Unobserved Heterogeneity

The three values of persistent unobserved heterogeneity, o for r = 1, 2, 3, are almost equally spaced,
taking values of 0, 2.08 and 4.39. 13% of the women are found to have the lowest value of unobserved
heterogeneity, 25% have the highest value and the remaining 62% have the intermediate value of
unobserved heterogeneity.

The effect of the persistent unobserved heterogeneity on women’s payoffs is consistent with the
interpretation of unobserved heterogeneity as unobserved productivity. In particular, the estimated 8
parameters satisfy the ordering fnipr = 1 > fpnaerr > fyvirr and Ounyepr > OinvpT > OvpT,
which is consistent with high productivity women facing relatively low costs of obtaining jobs in high
occupations or finding it less onerous to hold jobs in high occupations than women of low productivity.
This ordering of the 6 parameters thus implies that high productivity women are, ceteris paribus,
more likely to be employed in high occupations than low productivity women. Finally, given that
all of the # parameters are positive, the higher a woman’s unobserved productivity the lower the
probability that she is non-employed.

Simulation methods are employed in order to determine the effects of various individual char-
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acteristics and unobserved heterogeneity on the occupational attainment of women in full-time and
part-time employment. The design of this simulation is outlined here and is described in more detail
in Appendix I. Attention is focused on a baseline case: a woman with no qualifications, no children
or partner and whose father was from a lower social class at the time of the woman’s birth. The
value of the woman’s persistent unobserved heterogeneity is fixed at the estimated value of o, the
medium value of persistent unobservables. Starting with the woman’s first year in the labor market,
the woman’s probabilities of being employed in each occupational category if she works full-time and
if she works part-time are computed. A comparison of the probability of the woman being employed
in a particular occupational category is she works full-time with her probability of being employed
in the same occupational category if she works part-time reveals the effect of part-time employment
on the woman’s potential occupational attainment. Importantly, this comparison is net of any
composition effects. Based on the stochastic specification of the model, the woman’s actual labor
market choice in this year is also determined. This process is repeated sequentially for each year up
to the time when the woman is age forty years. Throughout this simulation the woman’s previous
labor market outcomes are updated in accordance with her previous labor market choices. This
procedure is repeated a large number of times so as to minimize the impact of simulation noise. The
effect of a change in a particular characteristic on the woman’s occupational attainment is obtained
by repeating this simulation but changing the value of the characteristic of interest. For example,
the effect of an increase in the value of persistent unobservables from o? to a® is determined by
comparing a woman’s probabilities of working in each occupational category if she works full-time
and if she works part-time when she has baseline characteristics with the corresponding probabilities
if the value of her unobserved heterogeneity is a® but all other characteristics are as in the baseline
case. The effects of changes in other explanatory variables are obtained in a similar fashion.

It should be noted that, given the dynamic structure of the model, any change in individual char-
acteristics, such as in increase in persistent unobserved heterogeneity or an increase in qualifications,
affects a woman’s occupational attainment in two ways. Firstly, there is a static effect: a change
in an individual characteristic affects a woman’s net payoff from each labor market state and thus
affects her likelihood, conditional on her employment state, of being in a particular occupational
category. Secondly, there is a dynamic effect: a change in an individual characteristic affects a
woman’s actual labor market choice and via the effect of pervious labor market outcomes on the
woman’s current net payoffs the woman’s future probabilities of working in particular occupations
are altered.

Figure 3 shows the effect of persistent unobservables on a woman’s occupational attainment.
As expected, conditional on either full-time or part-time employment, higher values of persistent

unobservables are associated with higher occupational attainment. The part-time occupations gap
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Figure 3: Effect of increasing the value of a woman’s persistent unobserved heterogeneity from o?

to a3. See text for a description of the baseline case. Unless otherwise indicated all effects are

significant at the 5% level.

is increasing in the value of the woman’s persistent unobserved heterogeneity and thus higher values
of persistent unobservables benefit a woman more if she is working full-time than if she is working
part-time. This is true at both levels of occupational attainment, however the effect of unobservables
on the part-time occupations gap is largest when measured at the divide between manual and non-
manual occupations.

If unobserved heterogeneity is taken to represent unobserved productivity then this results sug-
gests that higher productivity is rewarded by jobs in higher occupations. However, the occupational
rewards to higher productivity are lower for woman working part-time than for women in full-time
employment. Furthermore, high productivity women working part-time are particularly disadvan-
taged, relative to full-timers, in terms of there likelihood of obtaining employment in non-manual
occupations; the occupational disadvantage suffered by high productivity women working part-time
is less when measured in terms of their probability of obtaining a job in a higher non-manual occu-
pation.

As discussed above, without placing further structure on the problem, it is impossible to determine
if the large part-time occupations gap amongst women with high values of persistent unobserved
heterogeneity is due to superior occupational opportunities available to women with high values
of persistent unobservables in full-time employment or to preference variation. However, if it is
assumed that women do not have preferences which vary with their unobserved productivity then
the large part-time occupations gap observed amongst high productivity women represents better
occupational opportunities for high productivity women in full-time employment than for similarly
productive women working part-time.

Before proceeding to discuss the effects of individuals characteristics, the implications of ignoring
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the presence of persistent unobserved heterogeneity are explored. Tables 6 and 7 in Appendix III
detail the parameter estimates for a dynamic multinomial logit model of women’s labor market out-
comes without persistent unobserved heterogeneity. The Bayesian Information Criterion (Schwartz,
1978) for the model without unobserved heterogeneity exceeds that for the model with unobserved
heterogeneity. Thus, after imposing a penalty for the additional complexity introduced by including
persistent unobserved heterogeneity, the model with persistent unobserved heterogeneity dominates
the model without unobserved heterogeneity. Furthermore, there are substantial differences between
the two sets of parameter estimates. In particular, the model with persistent unobserved heterogene-
ity suggests lower coefficients on the lagged dependent variables and experience terms than the model
without persistent unobservables. Thus when persistent unobservables are omitted the model over
estimates effects of a woman’s past labor market outcomes on her current labor market outcomes.
This finding is consistent with results of Heckman (1981). Also, there are biases in the estimates of
the coefficients on individual and household level variables when persistent unobservables are omit-
ted including a downwards bias in the effects of qualifications and an upwards bias in the effects
of children. This discussion suggests that persistent unobserved heterogeneity plays an important
role in correctly modelling women’s occupational outcomes and omitting persistent unobservables
is likely to result in misleading conclusions regarding the determinants of women’s labor market
outcomes. Hence in the remaining discussion attention is restricted to the model which includes

persistent unobserved heterogeneity.

5.3 Qualifications

The parameter estimates in Table 2 show that qualifications have large and significant effects on
women’s payoffs from the various labor market states. Specifically, all three levels of qualifications
significantly increase a woman’s payoff from holding a job in a higher non-manual occupation, either
full-time or part-time, relative to having no qualifications. Similarly, relative to having no qualifica-
tions, all three levels of qualifications significantly increase a woman’s payoff from holding a full-time
job in a lower non-manual occupation, and A levels and degree level qualifications significantly in-
crease a woman’s payoff from holding a part-time job in a lower non-manual occupation.

The results of simulations, illustrated in Figure 4, show how qualifications affect a woman’s oc-
cupational attainment over time. Increases in qualifications are associated with higher occupational
attainment measured in terms of both a woman’s likelihood of holding a job in a non-manual occu-
pation and her likelihood of holding a job in a higher non-manual occupation. Measured in terms
of the effect on the probability of a woman holding a job in a higher non-manual occupation the
largest marginal effect of qualifications occurs when the level of the woman’s highest qualifications

increases from A levels to a degree level qualification. In contrast, an increase in qualifications from
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Figure 4: Effect of changes in qualifications for a woman with baseline characteristics. See text for
a description of the baseline case. Unless indicated all effects are significant at the 5% level.
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no qualifications to O levels has the largest effect on a woman’s probability of holding a job in any
non-manual occupation.

The effect of qualifications on the part-time occupations gap depends on the level of the qualifica-
tion, the woman’s age and the level at which occupational attainment is measured. Measured at the
divide between higher non-manual and lower non-manual occupations there is very little variation
according to qualifications in the part-time occupations gap at age twenty-five years. Specifically, at
age twenty-five years, amongst women with no qualifications or O Levels the proportion of women in
full-time employment holding jobs in higher non-manual occupations was approximately 5 percent-
age points higher than corresponding proportion for women working part-time. For women whose
highest qualifications were A levels and degree level qualifications the corresponding part-time oc-
cupations gaps were 4.6 percentage points and 3.9 percentage points respectively. However, by age
forty years, the part-time occupations gap had increased for all women, irrespective of the level of
their qualifications. Furthermore, the part-time occupations gap measured at age forty years was
noticeably large for women with degree level qualifications than for women with qualifications below
degree level.

The part-time occupations gap measured at the divide between manual and non-manual occu-
pations displays a different pattern of variation. At age twenty-five years the part-time occupations
gap was high, around 25 percentage points, for women with qualifications below degree level and
smallest, approximately 17 percentage points, for women with degree level qualifications. Thus,
for young women, degree level qualifications benefited women in part-time employment relative to
women working full-time. As the women become older the benefit of degree level qualifications
diminished. Indeed, by age forty years, the part-time occupations gap was essentially equal across

women with different levels of qualifications.

5.4 Household Structure

A woman’s cohabitation status is a significant determinant of her payoffs from the different labor
market states. Specifically, the results in Table 2 show that women who are cohabiting have signif-
icantly lower payoffs from all employment states than single women, and the effect of cohabiting is
much larger in magnitude for full-time employment than for part-time employment.

Figure 5(a) compares the probability of a woman with baseline characteristics obtaining a job in
a higher non-manual occupation and in any non-manual occupation if she works full-time and if she
works part-time with the corresponding probabilities for a woman who is cohabiting throughout the
sample period and whose partner who has an income equal to the sample average of the women’s
partners’ incomes but all other characteristics are in the baseline case. This comparison reveals

that women who are cohabiting are slightly more likely than single women to be employed in higher
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non-manual occupations if they work full-time, and are essentially equally likely to be employed
in higher non-manual occupations if they work part-time. However, the effect of cohabiting on a
woman’s probability of working in a higher non-manual occupation if she works full-time or part-time
is insignificant. In contrast, at some ages, a woman’s cohabitation status does significantly affect her
probability of working in any non-manual occupation if she works full-time. Specifically, between the
ages of sixteen and thirty-four years cohabiting women are significantly more likely, at the 5% level,
to be employed in non-manual occupations if they work part-time than single women. Therefore,
during the first half of the sample period, the part-time occupations gap, measured in terms of
the probability of a woman obtaining employment in any non-manual occupation, was smaller for
cohabiting women than for single women.

A woman’s partner’s pay only significantly affects the woman’s payoffs from full-time and part-
time employment in manual occupations. The direction of this effect is negative implying that a
woman’s payoff from working either full-time or part-time in a manual occupation is decreasing in
her partner’s pay. This finding is consistent with women whose partners who have high incomes
being relatively unlikely to accept employment in low quality jobs. The magnitudes of the effects of
a woman’s partner’s pay on her payoffs are small and thus these effects not explored in any further
detail.

Within the labor supply literature it is well established that child-bearing and the associated
caring responsibilities cause a substantial reduction in women’s labor supply at both the extensive
and intensive margins (Blau and Robins, 1988; Miller, 1993; Mroz, 1987; Ribar, 1995). The results
presented in Table 2 confirm a strong negative effect of young children on women’s labor force
participation and, amongst women in employment, a switch from full-time employment into part-
time employment.

Figure 5(b) illustrates the probability of a woman who has a one child at age twenty-four years
and all other characteristics as in the baseline case working in a higher non-manual occupation and
in any non-manual occupation if she works full-time and if she works part-time. Also shown are
the corresponding probabilities for a woman with baseline characteristics. Figure 5(b) shows that
women who have children have higher occupational outcomes than childless women.!® Specifically,
having a child increases a woman’s probability of obtaining a job in a higher non-manual occupation
by an average of around 2 percentage points, irrespective of her hours of work; the part-time occu-

pations gap measured at the divide between higher non-manual and lower non-manual occupations

13Prior to the time of the child’s birth the effect of a child on a woman’s occupations attainment occurs entirely
though the effect of fertility expectations. The age at which a woman plans to have her first child significantly affects
her choice of occupation: the older a woman when she has her first child the higher her payoff from working in a higher
or lower non-manual occupation. This is true for women in both full-time and part-time employment. Thus women
who plan to have children tend to have higher occupational outcomes when they are young than women who never have
children. The number of children that woman plans to have partially offsets this effect. However, for the example
shown in Figure 5(b), the former effect dominates.
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(c) Effect of cohabiting and having one child at age 26 years for a woman with baseline
characteristics.
Figure 5: Effects of household structure variables a woman with baseline characteristics. See text
for a description of the baseline case. Unless indicated all effects are significant at the 5% level.
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is essentially invariant with respect to whether or not a woman has a child. The effect of having a
child on a woman’s probability of holding a job in a non-manual occupation is larger: having a child
increases a woman’s probability of holding a job in a non-manual occupation is she works full-time
by an average of 4.3 percentage points, and having a child increases a probability of holding a job
in a non-manual occupation is she works part-time by an average of 5.6 percentage points. Thus
women with children experience a smaller part-time occupational penalty, measured at the divide
between manual and non-manual occupations, than childless women.

Figure 5(c) compares the probability of a woman with baseline characteristics obtaining a job in
a higher non-manual occupation and in any non-manual occupation if she works full-time and if she
works part-time with the corresponding probabilities for a woman who has one child at age twenty-
four years and is cohabiting throughout the sample period. The combined effects of cohabiting and
having a child are in the same direction as the effect of having a child; women who are cohabiting and
have a child have higher occupation attainment, irrespective of their employment status than single
childless women. The combined effects of cohabiting and having a child on a woman’s probability
of obtaining a job in any non-manual occupation are much larger in magnitude than the effect of a
child for a single woman.

At this point it is appropriate to consider the reason for the relatively low occupational attainment
of women in part-time employment. One potential explanation for the low occupational attainment
of women in part-time employment is that women who have children have low attachment to the
labor market: they place a high value on spending time with their children and thus have a strong
preference for part-time employment over full-time employment, and also prefer low status jobs to
high status jobs as they are less stressful or demanding (see Bonney, 2005; Hakim, 2000; Harris, 1993,;
Rubery et al., 1994). If this explanation is valid then women with children in part-time employment
should have lower occupational attainment than women without children who are working part-time.
However, Figures 5(b) and 5(c) reveal the opposite: women in part-time employment with children
actually have a higher probability of being employed in a higher non-manual occupation and in any
non-manual occupation than women without children. Thus, although women with children are both
more likely to be non-employed and less likely to be working full-time than women without children,
there is no evidence that women with children who choose to work part-time are less committed to
their careers than childless women who choose to work part-time. It appears instead that women
with children are more selective in terms of the quality of jobs that they are willing to accept than
childless women. Women with children who are cohabiting appear to be particularly selective in

terms of whether or not they are willing to accept jobs in manual occupations.
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5.5 Family Background

The only significant effects of family background, as measured by a woman’s father’s social class at
the time of the woman’s birth, are to decrease a woman’s payoff from working full-time in a manual
occupation and to increase her payoff from working part-time in a higher non-manual occupation.
Figure 6 shows how family background impacts on the occupational attainment of women in full-
time and part-time employment. As expected having a father from a higher social class increases
women’s occupational attainment in both full-time and part-time employment, thus confirming the
findings of Erikson and Goldthorpe (1992), Heath and Payne (1999) and Peters (1992). However
family background effects are small in magnitude.

In terms of the effect of family background on the part-time occupations gap, an increase a
woman’s father’s social class from lower to higher increases the probability of the woman working in
a higher non-manual occupation if she works full-time by essentially the same amount as it increases
her probability of working in a higher non-manual occupation if she works part-time. The same
increase in the woman’s father’s social class increases the probability of the woman working in any
non-manual occupation if she works full-time by slightly more than it increases her probability of
working in any non-manual occupation if she works part-time. This is tentative evidence of a larger

part-time occupations gap amongst women from more privileged social backgrounds.
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Figure 6: Effect of increasing a woman’s father’s social class from lower to higher for a woman with
baseline characteristics. See text for a description of the baseline case.

6 Conclusion

Focusing on a cohort of women who were born in 1958, this study has analyzed the determinants of the
part-time occupations gap. Instead of focusing on composition effects, this study has looked at the

effects of qualifications, household structure and family background on the occupational attainment
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of women in full-time and part-time employment.

The part-time occupations gap has been found to vary across women according to their observed
and unobserved individual characteristics. However, for all combinations of individual characteristics
considered above there are a substantial differences between a woman’s occupational attainment in
full-time employment and her occupational attainment in part-time employment. This observation
suggests that there exist differences in women’s occupational prospects in full-time and part-time
employment which affect all women irrespective of their individual characteristics. This finding is
consistent with the presence of a constraint on the supply of high quality part-time jobs or with
women in part-time employment having a strong preference for jobs in low occupations. To the
extent that there is a constraint on the supply of high quality part-time jobs to suitably qualified
women there are grounds for policy interventions aiming to equalize the occupational opportunities

of women in full-time and part-time employment.
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Appendix I: Simulation Design

This appendix describes the two simulations used in this study.

Simulation for Assessing Goodness of Fit

This simulation, used to assess the goodness of fit of the model, is based on the sample of women
described above. For each woman in the sample a sequence of employment and occupational
outcomes is generated based on the estimated parameters. The procedure for doing this is described

below.
1. Set i =1

2. A value of unobserved heterogeneity of «; is obtained by sampling from the estimated distri-

bution of ;. Denote the sampled value of.

3. Sett=r, 7

4. Given woman ¢’s observed characteristics in year ¢ represented by X;;, and her past labor
market outcomes represented by Z; ;; for j € S define

i gt = VjXie + BjZijt + 004, for j € S. (6)

5. Draw values of ¢;; for 7 € S by making seven independent draws from a Type I Extreme
Value distribution. Construct U; j; = 7+ + €5~ Woman ¢ chooses labor market state j at

time ¢ if and only if U; j; > U; i, for all k # j.

6. If t <T set t =t + 1 and update the values of Z; ;; to reflect the woman’s past labor market

choices and return to Step 4. Else if ¢ < N set ¢ = ¢ + 1 return to Step 2.

Steps 1-6 are repeated several times in order to minimize the impact of simulation noise.

Simulation for Determining the Effects of Individual Characteristics

This simulation focuses on an woman with baseline characteristics and is used to determine the
effects of individual characteristics on the occupational attainment of women in full-time and part-
time employment. Let Xft represent the observed baseline characteristics. The value of a woman’s
unobserved heterogeneity in the baseline case is a?. The effect of a change in observed individual

characteristics from Xﬁ to Xi]\lft is found as follows.

1. Sett=1
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2. The probabilities of woman ¢ working in a higher non-manual occupation and any non-manual

occupation if she works full-time at time ¢ are obtained as follows

P(i, INM|FT, t; X2) = erp(TilINMLPT.) , (7)
' exp(m; HNM-FT,¢) + exp(m; LNM-FT,t) + e2p(T M-FT 1)
P(i, NM|FT, t; Xft) _ exp(T; ANM-FT,¢) + exp(7T; LNM-FT,¢) (8)

exp(m; uNM-FT¢) + exp(m;i LNM-FT ) + exp(TiMFT )

The probabilities of the woman working in a higher non-manual occupation and any non-manual

occupation if she works part-time have a similar form.

3. The corresponding probabilities for the case where the woman’s observed characteristics are

Xﬁ are found by repeating Step 2 with Xft replaced by X,L]\i

4. The woman’s actual labor market outcome at time t is determined as described is Step 5 of

the previous simulation.

5. If t < T set t =t + 1 and update the values of Z; ;; to reflect the woman’s past labor market

choices and return to Step 2.

Steps 1-5 are repeated a large number of times in order to minimize the impact of simulation noise.
The effect of a change in observed individual characteristics from Xﬁ to Xﬁ is found by comparing
P(i, HNM|FT, ¢; X2) and P(i, HNM|FT,t; X)) and P(i, NM|FT,t; X}}) and P(i, NM[FT,; X}}).
Standard errors on qualities of interest are found by evaluating these quantities at parameter values
drawn independently from several points in the distribution of the parameters. The effect of a

change in persistent unobserved heterogeneity is found in a similar way.
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Appendix II: Goodness of Fit

STATE IN YEAR ¢ + 1

1975-1983 HNM-FT LNM-FT M-FT HNM-PT HNM-PT M-PT N-EMP
HNM-FT| 84.39 4.39 2.36 0.63 0.26 0.51 747
(0.73) (0.33) (0.30) (0.10) (0.05) (0.10)  (0.36)
LNM-FT 2.68 85.37 2.51 0.15 0.55 0.57 8.18
(0.16) (0.36) (0.16) (0.03) (0.07) (0.06)  (0.26)
STATE IN YEAR ¢t M-FT 2.40 446 80.69 0.18 0.43 1.67 10.17
(0.20) (0.25) (0.54) (0.04) (0.07) (0.15)  (0.39)
HNM-PT| 5.01 1.35 1.50 82.26 0.66 0.98 824
(0.86) (0.44) (0.63) (2.42) (0.16) (0.23)  (1.25)
LNM-PT| 2.62 6.79 2.09 0.46 7473 1.87 11.44
(0.55) (1.00) (0.40) (0.12) (2.49) (0.30)  (1.25)
M-PT 2.04 3.71 6.08 0.67 1.63 71.73 14.15
(0.30) (0.37) (0.65) (0.12) (0.20) (1.30)  (0.75)
N-EMP 4.64 8.69 5.85 1.09 2.32 4.17 73.24
(0.25) (0.35) (0.40) (0.11) (0.23) (0.25)  (0.66)
1984-1992 STATE IN YEAR t + 1
HNM-FT LNM-FT M-FT HNM-PT HNM-PT M-PT N-EMP
HNM-FT| 86.09 1.65 0.97 2.31 0.55 0.69 7.75
(0.46) (0.13) (0.12) (0.18) (0.08) (0.10)  (0.37)
LNM-FT 2.35 83.84 0.90 0.45 1.75 0.96 9.75
(0.13) (0.43) (0.07) (0.08) (0.15) 0.09)  (0.31)
STATE IN YEAR ¢t M-FT 2.14 1.59 80.58 0.56 1.16 3.07 10.91
(0.19) (0.14) (0.64) (0.12) (0.18) (0.23)  (0.40)
HNM-PT| 4.35 0.58 0.77 82.02 1.87 1.93 8.48
(0.42) (0.12) (0.27) (1.03) (0.24) (0.26)  (0.83)
LNM-PT 1.55 2.56 0.85 1.09 80.90 3.40 9.66
(0.24) (0.26) (0.15) (0.17) (1.20) (0.32)  (0.80)
M-PT 1.10 1.17 2.35 1.27 3.26 81.13 9.73
(0.14) (0.11) (0.19) (0.18) (0.27) (0.66)  (0.44)
N-EMP 2.23 2.22 1.83 2.25 4.60 5.97 80.91
(0.12) (0.12) (0.14) (0.13) (0.20) (0.23)  (0.31)
1984-1992 STATE IN YEAR t + 1
i HNM-FT LNM-FT M-FT HNM-PT HNM-PT M-PT N-EMP
HNM-FT| 93.93 0.80 0.56 1.59 0.40 0.40 2.32
(0.42) (0.08) (0.09) (0.16) (0.08) (0.07)  (0.20)
LNM-FT 1.26 92.74  0.58 0.27 1.61 0.62 290
(0.12) (0.35) (0.08) (0.05) (0.13) (0.07)  (0.18)
STATE IN YEAR ¢t M-FT 1.39 1.08 90.39 0.40 1.07 2.27  3.40
(0.16) (0.15) (0.68) (0.10) (0.18) (0.22)  (0.25)
HNM-PT| 3.68 0.45 0.61 89.60 1.61 1.27  2.78
(0.43) (0.09) (0.22) (0.66) (0.24) (0.16)  (0.32)
LNM-PT 1.39 2.68 0.81 0.92 88.21 2.57 3.42
(0.20) (0.24) (0.15) (0.14) (0.80) (0.25)  (0.34)
M-PT 0.96 1.09 2.29 0.97 3.02 88.37 3.30
(0.12) (0.12) (0.24) (0.14) (0.25) (0.56)  (0.21)
N-EMP 1.85 1.82 1.65 1.98 4.51 4.61 83.58
(0.12) (0.16) (0.17) (0.14) (0.25) 0.22)  (0.47)

Table 4: Estimated one year transition matrices for the years 1975-1983, 1984-1992 and 1993-1999.

All figures are in percentage terms. Standard errors in parenthesis.
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AGE (YEARS) HNM-FT LNM-FT M-FT HNM-PT LNM-PT M-PT N-NEMP

16 4.74 48.48 29.54 0.21 1.06 0.96 15.01
[5.32]  [49.08] [28.52]  [0.29] [1.15]  [1.12]  [14.52]
6.00 50.73 27.07 0.33 1.22 1.41 13.26

17
697  [49.30] [27.74]  [0.35] [1.21]  [1.69]  [12.74]
18 10.01 46.76 23.22 0.49 1.66 2.33 15.54
(053  [46.05] [23.50]  [0.52] (141 [1.98]  [17.02]
19 11.67 45.22 21.95 0.76 2.00 2.55 15.86
[11.21]  [44.43] [22.52]  [0.66] [1.60]  [2.52]  [17.05]
2 12.56 42.06 20.83 0.94 2.11 3.28 18.22
[12.43]  [41.45] [20.71]  [0.85] [1.85]  [3.03]  [19.68]
21 14.73 37.48 17.75 1.04 2.04 3.52 23.44
[14.04]  [37.04] [18.26] [1.16] [2.21]  [3.53]  [23.76]
29 16.42 34.44 15.51 1.81 2.41 3.77 25.63
[15.46]  [33.12] [16.20]  [1.55] [2.67]  [4.15]  [26.83]
923 17.27 29.63 13.78 2.01 2.81 4.35 30.16
[16.44]  [20.63] [14.41]  [2.01] [3.23]  [4.88]  [29.40]
o4 17.78 27.61 12.91 2.24 3.31 5.23 30.92
[16.80]  [26.74] [12.94]  [2.48] 3.93  [5.78]  [31.33]
95 18.12 24.46 11.42 2.71 3.95 6.70 32.64
1676  [24.08) [11.66] [3.01]  [474]  [6.78]  [32.97)
9% 17.01 22.58 10.52 3.21 4.42 7.55 34.70
1645  [21.65] [10.57] [357  [5.67 [1.90]  [34.18]
. 1585 2006 1002 4.01 575 907 3524
1597  [19.43] [0.68]  [4.19] 672 [0.11]  [34.92]
28 15.88 17.44 9.93 4.54 6.95 10.52 34.74
(1544]  [7.61] [9.00]  [4.83]  [7.77]  [10.28]  [35.07)
2 1541 1659 896 5.69 846 1155  33.35
[14.87]  [16.11] [8.46]  [5.50] [8.86) [11.42]  [34.78]
15.26 15.47 8.72 6.22 10.05 12.29 32.00
30 (14.46]  [1491] [8.07  [6.15]  [9.92] [1247] [34.02]
31 14.14 14.73 8.54 7.10 11.37 13.29 30.82
[14.17]  [14.02] [7.81]  [6.76]  [10.99] [13.48]  [32.76]
39 14.11 14.20 8.10 8.10 12.43 14.02 29.02
[14.01]  [13.43] [7.70]  [7.31]  [11.99] [14.32] [31.24]
14.08 13.67 7.51 8.19 12.79 14.73 29.02
53 1398 [13.02] [7.67]  [7.80]  [12.87] [14.98]  [29.68]
.y 1417 1376 787 8.63 1408 1453 26.96
1418 [12.90] [7.76]  [8.20]  [13.62] [15.44] [27.89]
14.85 13.76 8.04 8.81 14.11 14.88 25.55
35 1454  [13.01] [7.95 (851  [14.26] [15.77]  [25.97)
36 15.26 13.73 8.28 8.78 14.53 15.14 24.28
[15.01]  [13.24] [8.21]  [8.74]  [14.74] [1597]  [24.09]
15.82 13.91 8.49 8.66 14.67 15.50 22.95
57 (1555  [13.54] [8.53]  [8.92]  [15.11] [16.07] [22.29]
38 16.47 14.26 9.10 8.90 14.79 15.29 21.18
16.16]  [13.95 [8.90]  [9.03]  [15.33] [16.02] [20.62]
39 17.38 14.17 9.40 9.05 15.03 15.38 19.59
[16.78]  [14.40] [9.28]  [9.08]  [15.41] [15.89] [19.16]
0 1765 1470 969 9.34 1503 1523  18.36
[17.41]  [14.91] [0.71]  [0.09]  [15.39] [15.70] [17.79]

Table 5: Observed and simulated (in square brackets) percentages of women in each labor market

state between ages 16 and 40 years.
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Appendix III: Model without Persistent Unobserved Heterogeneity

HNM-FT LNM-FT M-FT HNM-PT LNM-PT M-PT N-EMP
HNM-FT;_1 5.50 ** 1.51 ** 1.38 ** 1.26 ** —0.03 0.24
(0.24) (0.17) (0.19) (0.19) (0.24) (0.21)
LNM-FT:_1 1.57 ** 3.40 ** 1.21 ** 0.36 0.56 ** 0.20
(0.16) (0.16) (0.15) (0.24) (0.17) (0.18)
M-FT:_; 1.39 ** 1.10 ** 3.48 ** 0.39 0.35 0.98 **
(0.17) (0.15) (0.18) (0.27) (0.21) (0.17)
HNM-PT;_1 1.80 ** 0.25 0.89 ** 8.38 ** 0.87 ** 0.77 **
(0.22) (0.33) (0.33) (0.58) (0.25) (0.25)
LNM-PT:_1 1.10 ** 1.41 ** 0.88 ** 0.83 ** 6.68 ** 1.05 **
(0.22) (0.19) (0.25) (0.24) (0.32) (0.19)
M-PT;_1 0.85 ** 0.70 ** 1.65 ** 1.20 ** 1.17 ** 5.17 **
(0.21) (0.20) (0.18) (0.23) (0.19) (0.28)
OWN STATE;_; xTIME 0.15 ** 0.13 ** 0.17 ** —0.44 ** —0.30 ** —0.18** —0.05**
(0.03) (0.02) (0.03) (0.07) (0.04) (0.04) (0.02)
OWN STATE;_1 x TIME? /100 0.66 ** —0.22** 0.39 ** 0.26 0.83 ** 0.66 ** 0.50 **
(0.12) (0.09) (0.11) (0.23) (0.14) (0.12) (0.08)
EXP-HNM-FT 0.16 ** 0.04 ** 0.03 ** 0.14 0.03 ** 0.00
(0.01) (0.01) (0.01) (0.01) (0.01) (0.01)
EXP-LNM-FT 0.07 ** 0.14 0.01 0.02 * 0.10 ** 0.03 **
(0.01) (0.01) (0.01) (0.01) (0.01) (0.01)
EXP-M-FT 0.06 ** 0.05 ** 0.09 ** 0.03 0.05 ** 0.05 **
(0.01) (0.01) (0.01) (0.02) (0.01) (0.01)
EXP-HNM-PT 0.19 ** 0.10 0.04 0.22 ** 0.06 * 0.02
(0.02) (0.04) (0.04) (0.02) (0.03) (0.03)
EXP-LNM-PT 0.11 ** 0.15 ** 0.05 0.11 ** 0.16 0.05 **
(0.02) (0.02) (0.03) (0.02) (0.01) (0.02)
EXP-M-PT 0.10 ** 0.13 0.09 ** 0.05 ** 0.08 ** 0.10 **
(0.02) (0.02) (0.02) (0.02) (0.01) (0.01)
O LEVELS 0.30 ** 0.29 ** —-0.11* 0.37 ** 0.29 ** —0.05
(0.05) (0.04) (0.05) (0.08) (0.05) (0.05)
A LEVELS 0.47 ** 0.44 ** —0.40 ** 0.36 ** 0.34 ** —0.27*
(0.09) (0.08) (0.10) (0.13) (0.11) (0.12)
DEGREE 0.57 ** 0.27 ** —0.10 0.39 * 0.25 —0.32
(0.12) (0.14) (0.16) (0.18) (0.18) (0.19)
FATHER’S SOCIAL CLASS  —0.06 —0.06 —0.18 ** 0.19 ** —0.02 —0.04
(0.05) (0.04) (0.05) (0.07) (0.05) (0.05)
CHILDO04 —1.41** —1.58 ** —1.43 ** —0.21 —0.24 —0.25*
(0.18) (0.14) (0.14) (0.28) (0.19) (0.13)
CHILD511 —0.48 ** —0.34** —0.39** —0.01 —0.02 0.22 *
(0.15) (0.11) (0.11) (0.20) (0.11) (0.09)
CHILD1215 0.18 —-0.10 —0.05 —0.32 0.15 0.17
(0.21) (0.22) (0.19) (0.63) (0.19) (0.14)
COHABIT —0.80 ** —0.67** —0.77** —0.18* —0.10 —0.28**
(0.07) (0.06) (0.07) (0.13) (0.11) (0.09)
COHABIT x CHILDO04 0.23 —0.04 0.54 ** 0.04 0.02 0.14
(0.18) (0.14) (0.15) (0.28) (0.19) (0.13)
COHABITxCHILD511 0.66 ** 0.43 ** 0.56 ** 0.28 0.39 ** 0.24
(0.15) (0.11) (0.12) (0.19) (0.11) (0.09)
COHABITxCHILD1215 0.29 0.35 0.35 0.59 0.17 0.12
(0.22) (0.23) (0.20) (0.63) (0.19) (0.15)
# OF CHILDREN BY 40 —0.19 ** —0.21 ** —0.13 ** —0.07 —0.27 ** —0.21 **
(0.03) (0.02) (0.03) (0.05) (0.04) (0.03)
AGE AT FIRST CHILD/10 0.06 ** 0.06 ** —0.01 0.12 ** 0.15 ** 0.05
(0.02) (0.02) (0.02) (0.04) (0.03) (0.03)
LOG (PARTNERS PAY/100) —0.04 —0.03 —0.08 * —0.02 —0.04 —0.09 **
(0.03) (0.03) (0.04) (0.04) (0.03) (0.03)
INTERCEPT —1.83 ** 0.14 —0.13 —5.51 ** —3.87** —2.42**
(0.16) (0.12) (0.14) (0.33) (0.24) (0.19)
Log Likelihood -50010.80 Pseudo R?  65.74% BIC 102483.61

Table 6: Parameter estimates for multinomial logit model of labor market outcomes without per-
sistent unobserved heterogeneity. The model also includes time trends, year of entry trends, and
controls for first year in the labor market interacted with level of qualifications (see Table 7). Stan-
indicates significance at the 5% level and ** indicates significance at
the 1% level.

dard errors in parenthesis.
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HNM-FT LNM-FT M-FT HNM-PT LNM-PT M-PT

YEAR OF ENTRY TREND —0.38**  —0.05 —0.08* —0.23** 0.05 0.12*
(0.03) (0.03) (0.04) (0.05) (0.05) (0.05)
YEAR OF ENTRY TREND2/100 0.80 ** 0.01 0.16 ** 0.31* 0.14 —0.22
(0.10) (0.11) (0.05) (0.15) (0.15) (0.15)

TIME 0.24 ** —0.28**  —0.21** 0.37 ** 0.02 —0.11*
(0.03) (0.04) (0.04) (0.06) (0.06) (0.05)

TIMEZ2 /100 0.22 * 0.84 ** 0.79 **  —0.61** 0.04 0.30 *
(0.12) (0.13) (0.16) (0.17) (0.18) (0.16)
ENTRY xNO QUALIFICATIONS 1.15 ** 1.67 ** 1.80 ** 0.94 1.42 ** 0.32
(0.20) (0.13) (0.14) (0.69) (0.35) (0.31)
ENTRY xO LEVELS 0.94 ** 1.42 ** 0.58 ** 0.53 1.84** —0.35
(0.15) (0.11) (0.14) (0.46) (0.31) (0.33)

ENTRY xDEGREE OR A LEVELS 0.16 —0.01 —0.11 0.02 0.21 —0.25 **

(0.12) (0.14) (0.19) (0.35) (0.34) (0.42)

Table 7: Additions controls included in multinomial logit model of labor market outcomes without

*

persistent unobserved heterogeneity. Standard errors in parenthesis. * indicates significance at the

5% level and ** indicates significance at the 1% level.

Appendix I'V: Distribution of the Random Effect

This appendix explores the implications of varying the number of mass points in the distribution of
the random effect ;. Table 8 summarizes the results of multinomial logit models of labor market
outcomes with persistent unobserved heterogeneity represented by two, three and four mass points.
Each extra mass point adds two parameters: one for the location of the extra mass point and one for
the probability attached to the extra mass point. The log likelihood values and Pseudo R? values are
increasing in the number of mass points, as must be the case. The Bayesian Information Criterion
is lowest for the model with persistent unobserved heterogeneity represented by three mass points.
Thus, based on this model selection criterion, the model with three mass points is the preferred

model.

NUMBER OF MASS POINTS
TWO THREE FOUR

Log Likelihood -49871.99 -49821.66 -49811.01
# of Parameters 225 227 229
McFadden’s Pseudo R? 65.84 65.87 65.88
BIC 102285.03 102206.96 102208.24

Table 8: Summary of results multinomial logit models of labor market outcomes with persistent
unobserved heterogeneity represented by two, three and four mass points.
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