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Abstract

This paper investigates the effects of economic and time constraints on women’s marriage, childbirth, and
employment. According to our analyses using household panel surveys, we find the following. (1)Women
who graduated from college and live with their parents have a high likelihood of marriage. Women in full-
time employment and those earning a high hourly wage tend to get married. Regular employees whose
working hours and commuting times are short tend to get married. (2) In regard to continued employment
after marriage, the husband’s income has negative effects but the wife’s hourly wage rate has positive
effects on continued female employment. Women who can easily take childcare leave tend to continue
working. (3) The likelihood of childbirth increases with the husband’s time spent on housework and
childcare. (4) A higher husband’s income discourages the wife’s continued employment after childbirth,
but women earning a higher hourly wage rate are more likely to continue working after giving birth. In
addition, the likelihood of continued employment after childbirth is higher among women in regular
employment compared with non-regular employment. Long working hours and long commuting times
discourage women from continuing to work after childbirth, while childcare leave and the availability of
childcare facilities have positive effects. (5) The more time the husband spends on housework and childcare,
the more likely the wife is to return to work after childbirth, though the wife is less likely to do so when the
husband’s income is higher. Focusing on differences between birth cohorts of women, young cohorts are
significantly less likely to get married but are more likely to continue working, even when holding equal
the above-mentioned economic and time constraints and support for work-life balance. The likelihood of
continued regular employment after childbirth is high in young cohorts. However, the likelihood of
continued non-regular employment is low among non-regular employees in the young cohorts.
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1. Introduction

For women, getting married and having children incurs heavy costs: It limits the amount of time
women are able to use for themselves and constrains their degrees of freedom. If various
constraints prevent women from marrying, having children, or continuing to work despite their
desire to do so, in many cases they will give up on these things. For women, what sorts of factors
affect marriage, having children, and continuing to work or reentering the workforce?

According to economic theory, women will choose whether to get married, have children
or work after comparing expected costs and benefits. But what factors constitute these costs and
benefits and what impact does each have? In this paper, we focus on economic and time constraints.
We use household panel surveys, which track the same individuals over an extended time period,
to conduct empirical analysis on the impact of policy measures for easing constraints on marriage
and childbirth, employment continuity, and reentry to the workforce.

By investigating differences among birth cohorts that remain after controlling for financial
and time constraints, we aim to uncover unspecified (including psychological) factors that affect
hopes and benefits regarding marriage, childbirth, childcare, and employment such as education,
family environment, and societal environment.

Before moving to our empirical analyses, we first give an overview of recent changes
surrounding women’s marriage, childbirth, and employment using official goverment statistics.
The marriage rate in Japan started declining since 1973, around the time of the first oil shock. After
showing slight increases or level trends from 1988 through 2010, the rate has declined since 2010,
albeit marginally. Over this period, there has been a steady increase in the age at marriage.
Meanwhile, the total fertility rate, which was over 4 immediately after the Second World War, has
declined markedly thereafter. From the mid-1950s through the time of the first oil shock, total
fertility rate was roughly flat, before again starting to decline, and in 2005 it reached a record low
of 1.26 and has recovered slightly to 1.43 today. However, this is largely due to an increase in
fertility rates among women in their 30s. Due to the shrinking number of women in their 20s and
30s, the number of babies born each year is on a declining trend. (According to preliminary figures
for 2015, the number of births rose from the prior year, albeit only slightly.)

Meanwhile, employment rates for women have been rising recently. According to the
Labour Force Survey by the Ministry of Internal Affairs and Communications, there has been an
across-the-board increase in female employment rates from 1994 to 2014. This was particularly
notable in women aged 25-29 and 30-34 years, which rose by 14.0 percentage points (pp) and 16.0
pp respectively. A plot of female employment rate versus age traces an M-shaped curve, and its
low point has increased markedly. Nonetheless, as before, from the late 20s through the 30s, there
remains a large decline of roughly 8 pp in the female employment rate (Figure 1).

The National Fertility Survey by the National Institute of Population and Social Security
Research shows how employment patterns have changed for women around the time of major life
events. According to this survey, the percentage of women who keep working around the time of
marriage rose by 4.4 pp from the late 1980s to the late 2000s, and the percentage of women quitting
employment upon marriage has declined by 11.7 pp (Figure 2). The number of women continuing
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to work after marriage is gradually increasing. Next, we examine employment trends around the
time of birth of the first child. As mentioned previously, the number of women quitting their jobs
when they get married has declined, so the share of women not working before pregnancy has
fallen by 11.4 pp. However, the share of women quitting employment due to childbirth has
increased by 6.5 pp, so there has consequently not been any major change in the share of women
continuing to work. The aggregate percentage of women continuing work after the birth of their
first child (the sum of those who take and do not take childcare leave) remains stuck at around
27%.

To facilitate continued employment of women after life events, the government has
established proactive measures under the Equal Employment Act and revised the Child Care and
Family Care Leave Act. Companies, too, have taken a number of initiatives. Higuchi (2007) notes
a steady improvement in employment continuity due to the launch of government initiatives to
support women and the improved operation of existing schemes. Yet, even today, there are no
signs of an end to women withdrawing from the labor market after a life event. The tendency
remains that after the burden of childcare has eased somewhat, they reenter the workforce as part-
time employees. This is not just a matter of making better use of female labor to augment the
workforce as the working age population in Japan declines. In light of the large gap that remains
between the percentage of women who want to work and actual employment rates, putting in place
the social infrastructure so that women can build their own careers while having and raising
children is an important issue in itself.

What sorts of factors are driving these changing circumstances? Why are the desired
changes not progressing much? Below, we elucidate these issues, using panel data from tracking
surveys of the same individuals with further comparisons of differences among cohorts. This paper
is structured as follows. In Section 2, we review previous research analyzing women’s marriage,
childbirth, and employment. In Section 3, we review the data used in this research. Section 4
presents the results of analyzing women’s marriage decisions and Section 5 shows results of our
analysis of changes in women’s employment after marriage. Section 6 presents an analysis of
childbirth decisions, and Section 7 shows the results of analyzing changes in employment after
childbirth. Section 8 reviews estimation results for women reentering the workforce. The final
section presents the conclusions of this research.



Figure 1. Female employment rates by age group (1994 vs. 2014)
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Figure 2. Changes in wife’s employment status
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2. Previous research

Since panel data became available, there have been many studies analyzing employment changes
around the times of marriage and childbirth, starting with Higuchi (2000). Many of these studies
analyze the combined effects of work related initiatives such as those for childcare leave, flextime,
and reduced working hours, as well as childcare facilities and the husband’s participation in
housework and childcare (time). In this section, we review previous literature, grouping it into
research that uncovers positive effects and research that uncovers negative effects.

First is taking childcare leave. Higuchi (1994), Higuchi et al. (1997), Morita and Kaneko
(1998), Shigeno and Okusa (1998), Wakisaka (2002), Suruga and Zhang (2003), and Noguchi and
Shimizutani (2004) report that providing childcare leave results in higher rates of employment
continuity after childbirth. Toda (2012) uses the same the Longitudinal Survey of Adults in the
21st Century as our research does and examines the impacts of work-life balance support measures
such as childcare leave on marriage, childbirth, and employment continuity. This work confirms
that childcare leave measures promote continued employment after childbirth. Further, several
studies find an effect on women’s employment continuity of providing childcare facilities
(Shigeno and Okusa,1999; Nagase, 2003; Higuchi et al., 2007). Some research examines the
impact on childbirth and marriage (Suruga and Nishimoto, 2002; Suruga and Zhang, 2003;
Shigeno and Matsuura, 2003; Shigeno, 2006). These studies show that childcare leave promotes
childbirth. Shimizutani and Noguchi (2004) point out that benefit programs at the workplace in
addition to childcare leave, such as flextime systems, shorter working hours, and in-house
childcare facilities promote the participation of married women in the workforce. Further, with
regard to childbirth, Suruga and Nishimoto (2002) note that childcare leave, promotions during
childcare leave, guarantees of promotion and pay upon returning to work, measures to maintain
and improve employee skills, and measures to enable staggered starting and finishing times
promote fertility. Noguchi (2011) reports that company measures to support childcare facility use,
telecommuting, geographically limited work, and systems to reemploy workers who have quit to
marry or give birth promote fertility. Research by Yoshida and Mizuochi (2005) suggests that
higher capacity at authorized childcare facilities encourages the birth of a second child. Regarding
the impact of the husband’s housework and childcare activity on the wife’s participation in the
workforce and childbirth, Koba et al. (2009) find that these factors increase the wife’s propensity
to have children. Yamagami (1999) reports that the more the husband helps with housework and
childcare, the greater the probability that the wife will work. Mizuochi (2006) points out that the
significance of the husband’s participation in childcare differs depending on whether the wife’s
employment status is viewed endogenously or exogenously. An analysis by Nakano (2009), taking
into consideration this endogeneity, shows a clear impact whereby the husband’s participation in
housework and childcare promotes the wife’s employment.

Conversely, other research finds no significant impact of work-related measures such as
childcare leave, flextime, and shorter working hours, or of childcare facilities and the husband’s
participation (time) in housework and childcare, or at best the impact is marginally significant.
Shigeno and Okusa (2001), Sakatsume and Kawaguchi (2007), and Noguchi (2011) examine the
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effect of childcare leave. There is also research on marriage: According to Shigeno and Okusa
(1998), childcare leave has no impact on marriage. Specifically, research using macroeconomic
statistics and cohort data comparing periods before and after the introduction of childcare leave
finds that it has only a small impact on continuing employment (Shigeno and Okusa, 1998; Nagase,
1999; Iwasawa, 2004; Imada and Ikeda, 2006; Shikata and Ma, 2006; Saito and Ma, 2008; Suga,
2011; Unayama, 2011). According to Suga (2011), since the promotion of childcare leave and
other measures began in order to stem the decline in the birth rate, the younger generation of
women has shifted the timing of quitting their pre-marriage work from around the time of the
marriage to after their first pregnancy. However, the share of women that are still working one
year after giving birth has not shown any notable increase. In the young cohorts, the likelihood of
women quitting work during their first pregnancy is particularly high. Unayama (2011) points out
that the rate of women quitting work due to marriage and pregnancy was 86.3% from 1980-2005,
and that since 1980 it has not changed regardless of the age at marriage. Further, while the
provision of childcare facilities reduces the percentage of women who quit work, childcare leave
and living with parents have no significant impact on employment separation rates. Senda (2002)
reports that childcare facilities have no impact on women continuing to work, at least in the major
metropolitan centers of Japan. Yoshida and Mizuochi (2005) report that the capacity of authorized
childcare centers has no significant impact on women’s workforce participation. According to Asai
et al. (2015), after controlling for specific prefectural effects (e.g., traditional values), the
correlation disappears between the availability of public childcare services and employment rates.
Suruga (2011) notes that the husband’s housework hours have no impact on the wife’s desire to
have children: and that although it is thought that the husband will increase the time allocated to
housework if his working hours and commuting time become shorter, thus facilitating the wife’s
employment, there is no impact on increasing regular employment. There is a plethora of research
regarding employment changes relating to women’s marriage and fertility, but the results are not
necessarily consistent.

The estimation results of much previous research suggest that few women with high levels
of education find new employment after quitting work to get married or have children (Higuchi,
2000; Hirao, 2005; Sakamoto, 2009). These results are interpreted as follows. Higher educational
attainment among women results in a stronger tendency to be oriented toward intrinsic rewards—
women want their knowledge and experience to be put to use in a job that is challenging and gives
a feeling of accomplishment (Japan Institute of Labour, 2000; Takeishi, 2001). However, either
because job openings in the labor market do not meet such criteria, or because their schooling took
so long, these women are late in marrying and having their first child. When they are ready to
reenter the workforce once the childcare burden is lighter, they are able to choose from only a
limited number of potential jobs. This is the job opening-job seeker mismatch hypothesis. Further,
considering the tendency for women to marry someone of equal or higher socioeconomic status,
highly educated women have a greater likelihood of having a spouse who is highly educated and
earning a high salary, so women’s motivation to earn an income after marriage will not be as strong
(weak income motivation hypothesis). According to Hirao (2005), for female college graduates in



particular, there is a strong effect of husband’s income on wife’s reemployment. These results
regarding the employment of married women are in line with the first Douglas-Arisawa Law:
When the main breadwinner has a high salary, other household members have low employment
rates (Higuchi, 1995; Wakisaka and Tomita, 2001).

It is thought that the timing of women’s return to the workforce depends on when their
children become independent. However, detailed research into the careers of 19 women over the
age of 35 years via interview surveys by the Japan Institute for Labour Policy and Training (2006)
finds wide discrepancies in the timing of returning to work. For some women, it was before the
first child had entered elementary school and for some it was not until the youngest child had
entered high school (Okutsu, 2006); the timing depends on the women’s own way of thinking.
Sakamoto (2012) hypothesizes a gendered division of labor attitudes behind the decision not to
continue work or not to return to work. The idea is that women’s ways of thinking govern their
employment decisions and they think that the spouses should specialize: the wife should work
inside the home, doing housework and raising the children, while the husband should participate
in the labor market to earn an income. Further, Nakamura (2010) points out that women’s career
goals are discernible before women enter the workforce, at the time of university enrollment. If
female students enroll at vocational or liberal arts colleges or colleges with elements of both, this
has a major bearing on where they subsequently find employment, as well as their working careers.

Compared with previous research, our research makes three key advances. First, it uses
panel data. This makes it possible to directly track work changes due to marriage and childbirth
for the same individuals. Second, this research comprehensively analyzes the women themselves
regarding commuting time, wages, husband’s income, childcare services, and the time that the
husband devotes to housework and childcare. Almost all the analyses in previous research focus
on a single factor. There has been little comparative analysis of multiple factors to examine which
have the biggest impact. Third, the present research examines cohort differences. As explained
below, the Longitudinal Survey of Adults in the 21st Century available for this research spanned
2002-2011, so it was possible to analyze only a single cohort. However, the Japanese Panel Survey
of Consumers has had cohorts added several times since 1993. This enables analysis of three
different birth cohorts in 10-year intervals and the analysis of differences among the cohorts.

3. Data

In this research, we analyze the Ministry of Health, Labour and Welfare’s Longitudinal Survey of
Adults in the 21st Century and the Japanese Panel Survey of Consumers by the Institute for
Research on Household Economics. We also employ official statistics (including the Employment
Status Survey and the National Fertility Survey) to supplement these panel data surveys on
women’s employment and perform analysis in line with our aforementioned goals.

The Ministry of Health, Labour and Welfare’s Longitudinal Survey of Adults in the 21st
Century covers men and women who were aged 20-34 years as of the end of October 2002, selected
from across Japan. The survey consists of two waves: those who were adults in 2002 and those
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were adults in 2012. However, only data for the 2002 wave could be used in this research, so we
have been unable to analyze intergenerational differences. There are two benefits from using these
data. First, respondents are obliged to answer because these are official government statistics, so
there is a higher response rate and a large sample size in both time-series and cross-sectional data’.
Second, the Longitudinal Survey of Adults in the 21st Century includes variables that enable the
identification of region (prefecture), allowing matching of information that indicates regional
characteristics such as the availability of childcare facilities. However, a shortcoming is that there
are a limited number of question items because the survey is for official statistics; there are fewer
questions than in the panel data collected by universities and research institutes.

In this research, we use regional information from the Longitudinal Survey of Adults in
the 21st Century integrated with data from the Ministry of Health, Labour and Welfare’s Survey
of Social Welfare Institutions. Using this survey and population estimates from the Ministry of
Internal Affairs and Communications, we estimate “underlying capacity” as defined by Unayama
(2011), based on the female population aged 25-34 years and childcare facilities, and we then use
this in our analysis. Research prior to Unayama (2011) used childcare facility waiting lists and
childcare facility capacity, but as Unayama (2011) pointed out, these cannot be considered
appropriate for showing the availability of childcare facilities because the number of children
resulting from marriage and childbirth affect these indicators. For example, even if childcare
facilities were insufficient, if marriages and births were declining, then the indicators would
improve and lead to problems such that the provision of childcare facilities would be overestimated.
Conversely, even if childcare facilities were to increase, if the number of people desiring places
also increased as a result, the number of children on waiting lists would tend to increase. Therefore,
in this research, to get an indication of underlying childcare demand, including from those not yet
married, we use “underlying capacity.” Note that in this paper we refer to this underlying capacity
as “childcare facility capacity.” Further, as an indicator of regional labor supply and demand we
use the Ministry of Health, Labour and Welfare’s job-offers-to-applicants ratio from the ministry’s
job and employment placement service statistics (general employment placement situation) in our
estimation.

The Japanese Panel Survey of Consumers by the Institute for Research on Household
Economics started with women who were aged 24-34 years in September 1993 (and men who
were their spouses). Its key characteristics are that many of the questions are aimed at women and
that the survey has been conducted over a long period of time. This continuous survey has been
conducted for over 20 years, and the initial cohort is now aged 45-55 years. It thus covers not just
marriage and childbirth, but subsequent other life events. Further, new respondents were included
as additional samples: women aged 24-27 years in 1997; 24-29 years in 2003; 24-28 years in 2008;
and 24-28 years in 2013. The survey has the advantage of following intergenerational differences.
Our research exploits the length of the survey period, and uses the data primarily to analyze
reemployment. Further, we show estimation results for birth cohort dummies (with those born in

! However, survey items that needed to be answered by filling in a number such as salary did not necessarily have a
high response rate.



the 1960s as the reference group for those born in the 1970s and 1980s). This was to capture the
effects of age on marriage and childbirth decisions, and continued employment after marriage or
childbirth. From the next section onward, using the data discussed, we show the results of
analyzing marriage and childbirth decisions and changes in employment status after marriage or
childbirth as well as reemployment after childbirth.

4. Marriage decisions

In this section, we use the Longitudinal Survey of Adults in the 21st Century to examine which
factors have affected marriage decisions since the start of the 2000s. Table 1 shows descriptive
statistics for the sample used in marriage decision estimates. Table 2 shows the results of panel
probit analysis of the data sample in Table 1. We restricted the analysis sample to women who had
not been married the previous year, and the dependent variable took a value of 1 for women who
had married by the next year and 0 for those who had not yet married. In addition to basic attributes
such as age and education, we used various data concerning the workplace in the previous year as
explanatory variables.

From Table 2 we can see the following. First, among individual attributes, age and age
squared show positive and negative signs respectively, and are significant. As age increases the
number of women who marry increases, although growth tapers off. Looking at the education
dummy, compared with junior high and high school graduates, college graduates have higher
marriage rates (+0.87%). For the living-with-parents? variable, there was a significant positive
effect in all cases (+1.34% to +2.16%). The results are diametrically opposed to part of the
“parasite single” hypothesis proposed by Prof. Masahiro Yamada in the 1990s. Yamada asserted
that living with high-income parents was very comfortable for unmarried persons whose parents
would pay housing and living expenses, as the singles could enjoy a lavish lifestyle. Therefore,
they would not choose marriage because living together with a spouse whose income was lower
than their parents would mean that they would be deprived of free time and their luxurious lifestyle.
Below are conceivable explanations as to why our results differ. First is that singles living with
their parents did not necessarily live a “lavish single lifestyle” since the late 1990s due to the
economic recession. Since the economic downturn of the 1990s, those in their 20s experienced
hardship during the recession, and in an increasing number of cases,” their first job was non-regular
employment such as part-time or casual work. They would not be able to achieve economic
independence if they left the family home and so they remained there in an increasing number of
cases (Kitamura and Sakamoto, 2004; Nishi, 2010). Further, their parent’s generation was not as
well off as before, so in an increasing number of households having the children live with them
enabled both sides to support each other’s lifestyles (Kitamura and Sakamoto, 2007). From these

2 The living-with-parents dummy was a binary variable set at 1 if the respondent lived with their or their spouse’s
parent(s) and O if they did not. The form for the Longitudinal Survey of Adults in the 21st Century, instructs
respondents to answer “living together” if the buildings are separate but on the same grounds. Therefore, “living
together” means “living in the same building” or “living on the same grounds” in this research.
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facts, it is clear that singles living with their parents were not in a position to enjoy one-sided
benefits of basic living conditions; they had responsibilities as a member of the household. Further,
when the parents started retiring, the children had to take up the household responsibilities in their
stead and had to do the daily cooking and household chores and ultimately needed to look after
the parents. It is conceivable that living in the family home was a factor pushing them to choose
marriage.

We next look at the impact of work-related factors. Commuting times (in the previous year)
for regular employees had a negative and significant impact (-0.09% for every 10 min). For non-
regular employees, too, commuting times had a negative sign, though it was not significant. From
this, we confirmed that longer commuting times decreased marriage rates. Commuting times not
only have a fundamentally negative impact on life satisfaction (Asano and Kenjoh, 2011), but also
cut into the time available to socialize or engage in hobbies, a conceivable reason that workers
may not have time to pursue romantic interests.

Meanwhile, looking at working hours and the squared term for working hours, there are
both positive and negative signs for significant cases. Women who work long hours tend to marry,
but as the number of hours increases, the tendency to marry decreases. This reflects the fact that
full-time workers are more likely to marry than part-time workers. Next, looking at the number of
employees dummy, compared to workers at firms with 1-4 employees, those with 100-499
employees and those working the public sector are more likely to marry. In all cases, the access®
to childcare leave failed to show any significant impact. Hourly wage rate showed a significant
positive effect; women with higher wages are more likely to marry (+0.00934% for ¥100 per hour).
Further, we conducted analysis taking into consideration when the respondents were born. For
estimates with birth cohort dummies added using Japanese Panel Survey of Consumers data, for
the overall sample and when restricted to regular employees, the sign of the marginal effect is
negative for those born in the 1970s and 1980s (compared with those born in the 1960s). In
particular, the 1980s dummy is significant, and when the independent variables are held constant,
the percentage who decide to marry declines for each birth cohort (not shown in the table).

3 The dummy for accessibility of childcare leave is a binary variable that takes a value of 1 if it was possible to use
childcare leave and the respondent answered, "it is easily accessible in my work atmosphere" and set at 0 otherwise.
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Table 1 Descriptive statistics for the sample used in the marriage decision estimation

Marriage selection Total sample Regular Non-regular

avg. std. dev. avg. std. dev. avg. std. dev.
Marries=1, does not marry=0 0.041 0.199 0.053 0.223 0.029 0.168
Age (year before marriage) 29.359 4870 | 28589 4.466 30.179 5.141
Age (year before marriage) squared 885.684 290.407 |837.261 261.701 {937.186 309.924
Education, ref: junior high/high school 0.337 0473 0.265 0.441 0415 0.493
Vocational college 0.199 0.399 0.215 0411 0.181 0.385
Junior/technical college graduate 0.241 0428 0.269 0.443 0.212 0.409
Bachelor's degree 0.209 0.407 0.239 0.426 0.178 0.383
Master's degree 0.011 0.105 0011 0.105 0.011 0.106
Living with parents (year before) 0.656 0475 0.720 0.449 0.587 0.492
Hourly wage (year before marriage), units: ¥100/hour 14922 21360 | 17974 25083 | 11676 15.872
Work hours (year before marriage), units: hours/day 7.235 2.832 8.497 2.344 5.892 2.684
Work hours squared (year before marriage), units: hours/day 60.360 40405 | 77.693 38.428 | 41925 33.749
Commuting time (year before marriage), units: 10 min/return trip 6.154 4940 6.743 5.055 5527 4736
Workplace size (year before marriage), ref: 1-4 workers 0.055 0.228 0.042 0.201 0.068 0.252
5-29 0.248 0.432 0.219 0414 0.278 0.448
30-99 0.172 0.378 0.164 0.370 0.182 0.385
100-499 0.234 0424 0.258 0.437 0.209 0.407
500-999 0.073 0.261 0.077 0.266 0.070 0.255
1000-4999 0.098 0.298 0.104 0.305 0.093 0.290
5000 0.071 0.257 0.075 0.263 0.067 0.249
Public sector 0.048 0214 0.061 0.240 0.034 0.181
Accessibility of childcare leave (year before marriage) 0.143 0.350 0.225 0.417 0.055 0.229
Sample size 25,240 13,009 12,231

Source: Ministry of Health, Labour and Welfare, Longitudinal Survey of Adults in the 21st Century
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Table 2 Marriage decision estimation results (marginal effects)

Dependent variable: marriage Total sample Regular Non-regular

Age (year before marriage) 0.0368%*x* 0.0448%** 0.0246%**
(0.00335) (0.00647) (0.00322)

Age (year before marriage) squared —0.000667*** —0.000812%** —0.000444***

(5.84e-05) (0.000114) (5.52e—-05)
Education, ref: junior high/high school

Vocational college 0.00545 0.00604 0.00250
(0.00336) (0.00585) (0.00338)
Junior/technical college graduate 0.00430 0.00264 0.00307
(0.00309) (0.00537) (0.00315)
Bachelor's degree 0.00870%* 0.0160%%% 0.00188
(0.00344) (0.00619) (0.00334)
Master's degree 0.00788 0.00832 0.00454
(0.0123) (0.0213) (0.0119)
Living with parents (year before) 0.0189%%* 0.0216%** 0.0134%%*
(0.00232) (0.00396) (0.00258)
Hourly wage (year before marriage), units: ¥100/hour 9.34e-05%*x  —896e-05  0.000129%*
(4.42e-05) (0.000143) (5.41e-05)
Work hours (year before marriage), units: hours/day 0.00487*** —-0.00233 0.00636%**
(0.00157) (0.00318) (0.00166)
Work hours squared (year before marriage), units: hours/day -0.000139 0.000172 —0.000292%*
(0.000102) (0.000173) (0.000115)
Commuting time (year before marriage), units: 10 min/return trip —0.000368 —0.000907*%* —454e-06

(0.000231) (0.000411) (0.000217)
Workplace size (year before marriage), ref: 1-4 workers

5-29 0.00673 0.00614 0.00517
(0.00609) (0.0107) (0.00617)
30-99 0.00235 0.00144 0.000743
(0.00603) (0.0107) (0.00597)
100-499 0.0131%* 0.0113 0.0103
(0.00657) (0.0110) (0.00709)
500-999 0.00802 0.00576 0.00683
(0.00759) (0.0126) (0.00824)
1000-4999 0.0103 0.0127 0.00456
(0.00741) (0.0130) (0.00725)
5000 0.0134 0.00934 0.0139
(0.00834) (0.0135) (0.00956)
Public sector 0.0131 —-0.00737 0.0359%*
(0.00915) (0.0115) (0.0164)
Accessibility of childcare leave (year before marriage) 0.00536 0.00544 0.00582
(0.00329) (0.00490) (0.00553)
Sample size 25,240 13,009 12,231
Log pseudolikelihood 4115 -2608 -1480

Source: Ministry of Health, Labour and Welfare, Longitudinal Survey of Adults in the 21st Century
Note: The upper rows are marginal effects, and lower rows in parentheses are standard errors.
***significant at the 1% level; ** significant at the 5% level; *significant at the 10% level.
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5. Changes in employment after marriage

In this section, we use data from the Longitudinal Survey of Adults in the 21st Century to examine
employment rates after marriage, and investigate which factors affect changes in employment
status around the time of marriage.

Table 3 shows the percentage of women who were still working one year before marriage,
in the marriage year, and one, two and three years after marriage among women who were working
two years before marriage. The table is broken down by education and whether the respondent
lived in metropolitan or regional areas. This shows that employment rates drop from one year
before marriage to the marriage year, but that they rise from the marriage year to one year later.
However, the rates start dropping again from the second year to third year after marriage, forming
a W-shaped pattern.

By educational attainment, the employment rate is roughly 95% in all cases in the year
before marriage with no apparent differences, but differences start appearing after marriage.
Compared to female junior high or high school graduates (67.1%), the decline in employment rates
is relatively small for more highly educated women from the year before marriage to the marriage
year: the rate is 77.8% for junior or technical college graduates and 81.2% for those with a
bachelor’s or master’s degree. Employment rates subsequently increase again, but the increase is
greater for women with higher levels of education than junior high or high school graduates. The
impact of educational attainment remains. The differences based on educational attainment may
be due to differences in the women’s psychological state, but at the same time, foregone income
due to leaving work (opportunity cost) is relatively high. Also, more highly educated women are
more likely to work for companies that provide work-life balance arrangements such as childcare
leave with a high utilization rate (Abe, 2005). Therefore, these women may be able to carry on
without quitting their jobs after life events such as marriage and childbirth.

Next, looking at the urban versus regional comparison, the employment rate year is also
almost the same at 94-95% one year before marriage. However, the rate drops to under 70% for
the urban dwellers in the marriage year, while that for regional residents is over 80%, for around
a 10 pp difference. Subsequently, the gap shrinks by three years after marriage. Unayama (2011)
has previously reported a gap between urban and regional residents, but there are also differences
in the percentage of women leaving work after life events at the prefecture level; it is relatively
high in major metropolitan areas such as Tokyo and Osaka and relatively low in prefectures along
the Japan Sea.
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Table 3 Employment rates before and after marriage

Employed two years before marriage | Total | Junior high/high school | Junior/technical college graduate | Bachelor's/Master's degree | Urban | Regional
One year before marriage 0.944 0.943 0.949 0.950 0.937| 0.949
Year of marriage 0.763 0.671 0.778 0.812 0.699 | 0.805
One year after marriage 0.796 0.729 0.801 0.832 0.741| 0.833
Two years after marriage 0.827 0.743 0.835 0.871 0.790| 0.851
Three years after marriage 0.782 0.686 0.784 0.851 0.748 | 0.805
Sample size 358 70 176 101 143 215

Source: Ministry of Health, Labour and Welfare, Longitudinal Survey of Adults in the 21st Century

Note: “Urban” = Tokyo, Saitama, Chiba, Kanagawa, Hyogo, Osaka, Kyoto. “Regional” is all other prefectures.
The sample covers only those respondents who answered in all years.

The sample for marriage cases is restricted to those without children.

The above-mentioned differences are readily apparent, but we also conducted probit analysis to
confirm differences in employment separation rates, controlling for other factors. Table 4 shows
descriptive statistics for the sample used for the marriage decision estimation. Table 5 shows the
results of probit analysis using the data in Table 4. The data used in the sample is restricted to
women who were working the year before marriage. For the dependent variable, women who
continued working the year before marriage were assigned a value of 1, and those who quit or
changed jobs were assigned a value of 0. The explanatory variables included basic attributes such
as age and education as well as a variety of data related to the women’s workplaces in the previous
year.

Table 5 shows the following. First, looking at basic attributes, in contrast to the marriage
decision estimates, neither age nor age squared provides significant results. Next, the education
effect shows that for non-regular employees, the higher the education, the greater the probability
of continuing to work. Compared with junior high and high school graduates, women who
graduated from technical high schools and junior and technical colleges had employment rates of
roughly 17.9 pp higher. As mentioned above, the cost of income foregone and an environment that
facilitates continued employment at the original workplace are likely factors. Further, looking at
living with parents, in all cases the marginal effect is negative, but not significant, showing that it
has no impact on continued employment after marriage.

Further, among work-related influences, commuting time is not significant. In contrast to
the decision on marriage, there are no significant differences in women’s continued employment
based on the length of commuting time. Hourly wages have a positive and significant impact
(+0.41% for every ¥100 in the total case), indicating that higher wages encourage continued
employment.

Husband’s income has a negative, significant impact for the total sample and for women
in regular employment; it decreases the wife’s employment continuity rates (-2.26% and -2.83%
for every ¥100). This accords with one version of the Douglas-Arisawa Law, which has been
recognized since 2002. The dummy for number of employees does not show any significant results
for any of the variables. The job-offers-to-applicants ratio, a proxy for labor demand, does not
yield any significant results. Conversely, looking at work hours, the significant cases had a positive
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sign; women who worked long hours one year before marriage continued to work after marriage
(+3.88% per hour). Finally, the availability of childcare leave had a significant, positive impact for
the total sample and regular employees (+23.1% to +28.5%). The availability of childcare leave
promoted continued female employment around the time of marriage. It is conceivable that
whether measures for work-life balance are in place affects whether women continue to work as
they may anticipate major life events such as childbirth after marriage.

Further, we examined the impact of birth cohorts. For estimation results from the Japanese
Panel Survey of Consumers with the sample restricted to regular employees, the dummy for those
born in the 1970s and 1980s yielded positive and significant results (compared to those born in the
1960s). Holding other independent variables constant, the decision to continue working after
marriage is more likely for the younger generations, but among non-regular workers, the dummy
for those born in the 1980s is negative and significant, so the younger generations tend not to
continue working. Depending on whether or not the woman has regular employment status before
marriage, there is a tendency for an increasing impact on employment continuity after marriage
(omitted in the table).

Table 4. Descriptive statistics for the sample used in estimating employment decisions around

the time of marriage

Employment changes around time of marriage a'\l'/(;tal S:tmd.pl:leev. avg?egiltadr. dov. a'\\/l;.n er:_erev_
Work: on leave = 1; not working = 0 0.580 0.494 0.609 0.489 0.523 0.501
Age (year before marriage) 27.938 3.573 27.773 3.539 28.272 3.626
Age (year before marriage) squared 793.253 206.376 | 783.826 203.170|812.379 211.869
Education, ref: junior high/high school 0.245 0.430 0.229 0.421 0.276 0.448
Vocational college 0.204 0.403 0.205 0.404 0.202 0.402
Junior/technical college 0.287 0.453 0.292 0.455 0.276 0.448
University graduate 0.262 0.440 0.272 0.445 0.243 0.430
Living with parents (marriage year) 0.163 0.370 0.160 0.367 0.169 0.375
Husband's income (marriage year), units: ¥1 million/year 4012 1.669 4109 1.674 3.816 1.645
Hourly wage (year before marriage), units: ¥100/hour 15.098 13440 | 16.779 14348 | 11.685 10.614
Work hours (year before marriage), units: hours/day 8.126 2.378 8.587 2.389 7.192 2.066
Work hours squared (year before marriage), units: hours/day 71687 43448 | 79.433 48.198 | 55973 25.303
Commuting time (year before marriage), units: 10 min/return trip 6.805 5.070 6.708 5.302 7.003 4569
Workplace size (year before marriage), ref: 1-4 workers 0.037 0.188 0.045 0.207 0.021 0.142
5-29 0.224 0417 0.221 0.415 0.230 0422
30-99 0.126 0.332 0.134 0.341 0.111 0.315
100-499 0.295 0.456 0.316 0.466 0.251 0.435
500-999 0.079 0.270 0.071 0.257 0.095 0.293
1000-4999 0.122 0.328 0.132 0.339 0.103 0.304
5000 0.095 0.294 0.081 0.273 0.123 0.330
Public sector 0.022 0.146 0.066 0.249
Job-offers—to—applicants ratio (marriage year) 0.886 0.168 0.883 0.168 0.893 0.169
Accessibility of childcare leave (year before marriage) 0.167 0.373 0.209 0.407 0.082 0.275
Sample size 736 493 243

Source: Ministry of Health, Labour and Welfare, Longitudinal Survey of Adults in the 21st Century
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Table 5. Estimation results: employment decisions around time of marriage (marginal

effects)

Dependent variable: continuing work Total sample Regular Non-regular

Age (year before marriage) 0.0208 0.0707 -0.0820
(0.0678)  (0.0857) (0.125)

Age (year before marriage) squared -0.000198 -0.00111 0.00157

(0.00118) (0.00150) (0.00215)
Education ref: junior high/high school

Vocational college 0.109%* 0.0786 0.179%
(0.0538)  (0.0665) (0.0945)
Junior/technical college 0.100%* 0.0628 0.179%%
(0.0499) (0.0621) (0.0897)
University graduate 0.107%x* 0.0865 0.146
(0.0519)  (0.0636)  (0.0942)
Living with parents (marriage year) -0.0736 -0.0588 -0.0617
(0.0526)  (0.0648) (0.0944)
Husband's income (marriage year), units: ¥1 million/year -0.0226*% -0.0283* 0.000490
(00127) (0.0155) (0.0219)
Hourly wage (year before marriage), units: ¥100/hour 0.00412%x 0.00188 0.0134%*
(0.00207) (0.00293) (0.00528)
Work hours (year before marriage), units: hours/day 0.0388% 0.0201 0112
(0.0231)  (0.0352) (0.0811)
Work hours squared (year before marriage), units: hours/day —0.000391 0.000353 -0.00547
(0.00105) (0.00135) (0.00610)
Commuting time (year before marriage), units: 10 min/return trip -0.00161 -0.00416 0.00237

(0.00425) (0.00507) (0.00814)
Workplace size (year before marriage), ref: 1-4 workers

5-29 0.0234 0.0757 -0.0837
(0.107) 0.117) (0.253)
30-99 -0.0171 -0.0649 0.0543
(0.114) (0.132) (0.263)
100-499 -0.0558 -0.0134 -0.215
(0.108) (0.120) (0.246)
500-999 -0.0392 -0.0456 -0.129
(0.123) (0.146) (0.263)
1000-4999 0.00762 -0.0467 0.101
(0.115) (0.134) (0.263)
5000 0.0311 0.0822 -0.103
(0.118) (0.129) (0.269)
Public sector -0.0698 -0.170
(0.164) (0.265)
Job—offers—to—applicants ratio (marriage year) -0.140 -0.0927 -0.276
(0.115) (0.141) (0.207)
Accessibility of childcare leave (year before marriage) 0.231xxx  0.285%** 0.0251
(0.0458)  (0.0472) (0.128)
Sample size 736 493 243
Log pseudolikelihood —472.9 -307.8 -151.5

Source: Ministry of Health, Labour and Welfare, Longitudinal Survey of Adults in the 21st Century
Note: The upper rows are marginal effects, and lower rows in parentheses are standard errors.
***significant at the 1% level; ** significant at the 5% level; *significant at the 10% level.
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6. Childbirth decisions

In this section, we use the Longitudinal Survey of Adults in the 21st Century to examine what
factors affect the decision on whether to have children. Table 6 shows descriptive statistics for the
sample used in the childbearing decision estimation. We conducted probit analysis, with the
dependent variable taking a value of 1 for women who gave birth and 0 for those who did not. As
before, the explanatory variables used were basic characteristics of the women themselves and
information regarding their place of employment. We also used childcare facility capacity by
prefecture and information about the husband’s income and hours spent on housework and
childcare. Further, to take into account pre-pregnancy factors, given that the normal gestational
period spans roughly 40 weeks, we used data from two years before childbirth rather than the year
before.

Table 7 shows estimation results from which we draw the following conclusions. First, age

and age squared show positive and negative signs, respectively (+5.23%, -0.10% in the total
sample case), and are significant in the total sample and regular employees cases. As a result, the
age effect means that the number of women giving birth increases, but the number of women
giving birth declines after a peak age.
The education dummy is not significant in most cases, but where it is significant, the likelihood of
giving birth is relatively high for graduates of junior and technical colleges (+4.42%) compared
with junior high and high school graduates. Conversely, the sign for women with a master’s degree
is negative, suggesting relatively lower fertility (-2.84%)*. We expected a positive result for living
with parents because it means there are household resources available to help with childcare, but
there were no significant results.

Next, we turn to information regarding women’s employment. In no case was there was
any significant impact from commuting time. Regarding hourly wages, in the non-regular
employment case, the effect was positive and significant (+0.08% for every ¥100), encouraging
the decision to have a child among women in non-regular employment before childbirth. There
were no significant results for the husband’s income. In many cases workplace size was not
significant, but in the significant cases the sign was always negative. Compared to a small (1-4
employee) workplace, the bigger the company where a woman works, the lower the likelihood of
giving birth.

Looking at number of children, women who already had one child, and those who had at
least two children, at one year before childbirth were less likely to give birth than those with no
children (-19.5% and -78.1%, respectively). There were no significant results for childcare facility
capacity. For work hours and work hours squared, there were no significant results in all cases.
The availability of childcare leave had positive effects, though not significant. For husband’s hours
spent on housework and childcare on days off in the total sample case and the regular employee

4 In the regular employment case, the sample with a master’s degree does not exist. This sample is very few; only
0.6% has a master’s degree in the total sample.
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case, the result was positive and significant. The longer the husband spent on housework and
childcare on his days off, the more likely the woman was to give birth (+0.31%, +0.51%).

Next, we used the Japanese Panel Survey of Consumers to examine the impact of birth
cohort. The dummy for those born in the 1970s was positive and significant (compared to those
born in the 1960s), suggesting that the likelihood of choosing to have children rises with birth
cohort (not shown in the table). It is necessary to consider that there may be an issue with the
sample itself. We analyzed the sample controlling for women aged 26-34 years, but the age of
mothers giving birth is rising, and in recent years, the number of women in this age bracket giving
birth is increasing, and it is possible that this is making it appear that the birth rate is increasing.
Rather than more women in the 1970s birth cohort choosing to have children than the 1960s birth
cohort, it may be the case that the likelihood of choosing to have children is rising for rich
information on their late 20s and early 30s in the 1970s birth cohort, the age of the respondents
(26-34 years)® in the Japanese Panel Survey of Consumers sample used for estimations. Regarding
this point, it will be necessary in the future to refine the analysis using historical data.

Table 6. Descriptive statistics for the sample used in the childbirth decision estimation

i . Total sample Regular Non-regular
Childbirth decision avg. std. dev. avg. std. dev. avg. std. dev.
Gives birth = 1; does not give birth= 0 0.121 0.326 0.176 0.381 0.094 0.292
Age (2 years before childbirth) 34.085 3814 32.702 4171 34.759 3433
Age (2 years before childbirth) squared 1176.337 250.787 | 1086.811 265.047 | 1219.953 231.413
Education, ref: junior high/high school 0425 0.494 0.266 0.442 0.502 0.500
Vocational college 0.169 0.375 0.214 0410 0.147 0.354
Junior/technical college 0.264 0.441 0314 0.465 0.240 0427
Bachelor's degree 0.136 0.343 0.206 0.404 0.103 0.304
Master’s degree 0.006 0.077 0.009 0.094
Living with parents (Two years before childbirth) 0318 0.466 0.331 0471 0.313 0.464
Husband's income (two years before childbirth), units: ¥1 million/year 4.705 1.889 4,680 1.768 4717 1.946
Husband's housework/childcare on days off (two years before childbirth), units: hours/day 3.811782 3.84651 3.663 3.832 |3.884348 3.85318
Number of children (one year before childbirth), ref: No children 0.081 0.273 0.130 0.337 0.058 0.233
1 0.263 0.440 0.324 0468 0.233 0423
2 or more 0.656 0475 0.546 0498 0.709 0454
Hourly wage (2 years before childbirth), units: ¥100/hour 13.627 15480 | 19.739 19417 | 10650 12.077
Work hours (2 years before childbirth), units: hours/day 5.839 2.724 8.126 2.070 4725 2271
Work hours (2 years before childbirth) squared, units: hours/day 41510 32270 70.315 29.119 27476 23122
Commuting time (2 years before childbirth), units: 10 min/return trip 4192 3.521 5273 4113 3.665 3.059
Workplace size (2 years before childbirth), ref: 1-4 workers 0.072 0.259 0.038 0.191 0.089 0.285
5-29 0.276 0447 0.183 0.387 0.322 0467
30-99 0.198 0.398 0.183 0.387 0.205 0.404
100-499 0.219 0414 0.273 0.446 0.193 0.395
500-999 0.049 0.216 0.063 0.242 0.042 0.202
1000-4999 0.075 0.264 0.092 0.289 0.067 0.251
5000 0.052 0.222 0.053 0.223 0.051 0.221
Public sector 0.058 0.234 0.117 0.321 0.030 0.170
Childcare facility capacity (2 years before childbirth) 9.773 5.167 10.372 5.244 9.481 5.106
Accessibility of childcare leave (2 years before childbirth) 0.206 0.405 0.488 0.500 0.069 0.253
Sample size 1,856 608 1,248

Source: Ministry of Health, Labour and Welfare, Longitudinal Survey of Adults in the 21st Century

3 In estimates with a dummy for birth cohort added, the age distribution for each cohort was taken into account, and
restricted to respondents aged 25-34 years for all cohorts.
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Table 7. Results (marginal effects) for the childbirth decision estimation

Dependent variable: childbirth Total sample  Regular Non-regular
Age (2 years before childbirth) 0.0523*x* 0.105%* 0.0250
(0.0212) (0.0474) (0.0208)
Age (2 years before childbirth) squared -0.000904*** —0.00180%* —0.000462
(0.000336) (0.000763) (0.000322)
Education ref: junior high/high school
Vocational college 0.0131 0.0387 0.000427
(0.0191) (0.0455) (0.0180)
Junior/technical college 0.0442%x* 0.0473 0.0419%x
(0.0196) (0.0436) (0.0197)
Bachelor's degree 0.0233 0.00453 0.0372
(0.0234) (0.0449) (0.0286)
Master's degree -0.0284% -0.0219%
(0.0162) (0.0126)
Living with parents (Two years before childbirth) —0.000492 0.0274 -0.00694
(0.0128) (0.0332) (0.0119)
Husband's income (two years before childbirth), units: ¥1 million/year -0.00374 -0.00148 -0.00192
(0.00347) (0.00927) (0.00300)
Husband's housework/childcare on days off (two years before childbirth),
units: hours/day 0.00313x% 0.00505% 0.00191
(0.00161) (0.00270) (0.00166)
Number of children (one year before childbirth), ref: No children
1 —0.195%xx  —0.325%*%*x  —0.141%x*
(0.0248) (0.0544) (0.0240)
2 or more —0.781%xx  —0.774%*kx  —0.804%**
(0.0532) (0.0636) (0.0740)
Hourly wage (2 years before childbirth), units: ¥100/hour 0.000290 —0.00131  0.000850%*
(0.000400) (0.00161)  (0.000359)
Work hours (2 years before childbirth), units: hours/day —-0.00237 -0.0244 —0.00692
(0.00733) (0.0187) (0.00826)
Work hours (2 years before childbirth) squared, units: hours/day 0.000161 0.00112 0.00106
(0.000547) (0.00106)  (0.000753)
Commuting time (2 years before childbirth), units: 10 min/return trip 0.000591 0.00192 —0.000140
(0.00137) (0.00319) (0.00151)
Workplace size (2 years before childbirth), ref: 1-4 workers
5-29 —-0.00476 -0.0640% 0.00905
(0.0237) (0.0373) (0.0232)
30-99 -0.00883 -0.0479 -0.000426
(0.0239) (0.0431) (0.0240)
100-499 -0.0150 -0.0630 -5.68e-05
(0.0220) (0.0469) (0.0234)
500-999 -0.00705 -0.0475 0.0104
(0.0280) (0.0377) (0.0378)
1000-4999 —0.0408%*x* —0.0729%**x —0.0311%%*
(0.0129) (0.0252) (0.0115)
5000 -0.00925 -0.0356 -0.0102
(0.0308) (0.0547) (0.0234)
Public sector -0.0218 -0.0444  -0.0325%**
(0.0212) (0.0454) (0.00838)
Childcare facility capacity (2 years before childbirth) -6.05e-05 -0.00254 0.00100
(0.00114) (0.00248) (0.00106)
Accessibility of childcare leave (2 years before childbirth) 0.0175 0.0465 0.00820
(0.0163) (0.0294) (0.0232)
Sample size 1,856 608 1,248
Log pseudolikelihood -292.7 -105.1 -177.0

Note: The upper rows are marginal effects, and lower rows in parentheses are standard errors.

***significant at the 1% level; ** significant at the 5% level; *significant at the 10% level.
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7. Changes in employment after childbirth

In this section, we use the Longitudinal Survey of Adults in the 21st Century to examine
employment rates after childbirth. Table 8 shows data for women who were working two years
before childbirth, regardless of birth order. It shows the percentage of women who were working
one year before childbirth, in the childbirth year, and one, two and three years after childbirth, by
education and whether they lived in urban or regional areas. Employment rates are roughly 75%
in the year before childbirth and drop sharply to roughly 50% in the childbirth year. However,
from one year after childbirth onward they turn upward, climbing to 63%, but even three years
after childbirth, employment levels have not returned to those that prevailed one year before
childbirth.

The data confirm that the decline in employment rates from one year before childbirth to
the childbirth year is lower for highly educated women (roughly 55% at childbirth) than junior
high or high school graduates (around 41% at childbirth). Conversely, the increase in employment
rates from the childbirth year to one year after childbirth is larger for junior high or high school
graduates. Similar to changes in employment after marriage, the gap due to education gradually
shrinks over time. Looking at the urban/regional split, employment rates one year before childbirth
and during the childbirth year are higher for urban areas, but from one year after childbirth,
employment rates in regional areas overtake those in the urban areas. This accords with previous
research (Unayama, 2011), which noted differences in employment separation rates by prefecture
at the time of marriage or childbirth.

Tables 9 and 10 show employment rates over time following the birth of the first child or
a second or subsequent child. The drop in employment rates from one year before childbirth to the
childbirth year is more pronounced in the case of the first child. In these instances, employment
rates in the childbirth year are around half the levels of the year before. For the second and
subsequent children, employment rates in the childbirth year are around four-fifths of the level the
year before childbirth.

Table 8. Employment rates before/after childbirth by education and location

Employed two years before childbirth | Total | Junior high/high school | Junior/technical college | Bachelor's/Master's degree | Urban | Regional
Year before childbirth 0.755 0.733 0.765 0.751 0.778| 0.745
Childbirth year 0.505 0.412 0.545 0.541 0.518| 0.500
1 year after childbirth 0.554 0.508 0.570 0.580 0.545| 0.558
2 years after childbirth 0.590 0.562 0.602 0.601 0.568 | 0.600
3 years after childbirth 0.631 0.611 0.648 0.609 0.593| 0.647
Sample size 1326 386 596 281 396 930

Source: Ministry of Health, Labour and Welfare, Longitudinal Survey of Adults in the 21st Century
Note: “Urban” = Tokyo, Saitama, Chiba, Kanagawa, Hyogo, Osaka, Kyoto. “Regional” is all other prefectures.
The sample covers only those respondents who answered in all years.
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Table 9. Employment rates after birth of the first child

Employed two years before childbirth | Total | Junior high/high school| Junior/technical college | Bachelor's/Master's degree| Urban | Regional
Year before childbirth 0.716 0.717 0.718 0.706 0.748| 0.700
Childbirth year 0.393 0.277 0.422 0.447 0.412| 0.384
1 year after childbirth 0.433 0.326 0.460 0.482 0.460| 0.419
2 years after childbirth 0.464 0.386 0.486 0.503 0.472| 0.460
3 years after childbirth 0.503 0.440 0.529 0.518 0.508| 0.501
Sample size 763 184 348 197 250 513

Source: Ministry of Health, Labour and Welfare, Longitudinal Survey of Adults in the 21st Century

Note: “Urban” indicates Tokyo, Saitama, Chiba, Kanagawa, Hyogo, Osaka, and Kyoto. “Regional” indicates
all other prefectures.

Sample covers only those respondents who answered in all years.

Table 10. Employment rates after birth of a second or subsequent child

Employed two years before childbirth | Total | Junior high/high high school| Junior/technical college | Bachelor's/Master's degree | Urban | Regional
Year before childbirth 0.808 0.748 0.831 0.857 0.829| 0.801
Childbirth year 0.657 0.535 0.718 0.762 0.699| 0.643
1 year after childbirth 0.719 0.673 0.726 0.810 0.692| 0.729
2 years after childbirth 0.762 0.723 0.766 0.833 0.733| 0.772
3 years after childbirth 0.805 0.767 0.815 0.821 0.740| 0.827
Sample size 563 202 248 84 146 417

Source: Ministry of Health, Labour and Welfare, Longitudinal Survey of Adults in the 21st Century

Note: “Urban” indicates Tokyo, Saitama, Chiba, Kanagawa, Hyogo, Osaka, and Kyoto. “Regional” indicates
all other prefectures.

The sample covers only those respondents who answered in all years.

Next, we examine which factors affect the employment status of women one year after childbirth
among those who were working one year before giving birth. Table 11 shows descriptive statistics
for the sample used in the following employment decision estimation. Table 12 shows the results
of probit analysis of the data sample in Table 11. We restricted the sample to women who were
working the year before they gave birth, and the dependent variable takes a value of 1 for women
who continued working and 0 for those who did not continue working. In addition to the women’s
basic attributes, we used various data concerning their work, spouses, and families as independent
variables in our estimations.

We draw the following conclusions from Table 12. First, looking at the women’s basic
attributes, education do not give significant results regarding their effect on the decision to work
after giving birth to the same extent as choosing marriage or childbirth or choosing to work after
marriage. Continued employment was significantly higher than among regular employees who
graduated from vocational school compared with junior high or highs school. Notably, commuting
time to the company they worked at had a big impact. For the entire sample and women in the
regular employment, commuting time had a significant and negative impact (-1.3% to -1.9% for
every 10 min). It was not significant for the non-regular employees, but the sign was also negative.
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From this, it is apparent that in many cases women who had a long commute to work took
childbirth as an opportunity to quit work. Conversely, the results for hourly wage rates are positive
and significant, suggesting that higher rates encourage continued employment (+0.92% to +1.24%
for every ¥100).

Looking at results for work hours and work hours squared, there are positive and negative
effects, respectively, for the total sample and for women in regular employment. Women who were
working long hours one year before giving birth were more likely to continue working one year
after giving birth (+10.2% to +20.1%), but as working hours increase, the likelihood of continuing
to work tapers off. In all cases the accessibility of childcare leave had a significant, positive effect
(+28.6% to +35.6%), so it encourages women to keep working.

We next look at family effects. The impact of the husband’s income is negative and
significant, discouraging continued employment by the wife (-3.07% to -4.63% per ¥1 million).
The impact of the husband’s income decile on reducing the wife’s employment rates appears to be
waning over the long term (Ministry of Health, Labour and Welfare, 2014), but our results confirm
that the husband’s income is still a factor in the wife’s decision on whether to continue employment
at the time of marriage or childbirth. Turning to living with the parents, the marginal effect is
positive, as was the case with the decision to work after marriage, but there were no significant
results.

We now turn to estimation results using a dummy variable for the birth order of the child.
It is found that women who give birth to a second or third child are more likely to continue working
than those who give birth to their first child. This indicates a strong tendency to continue working
after having a second or third child among women who continue working after having their first
child. The job-offers-to-applicants ratio in the childbirth year, a proxy variable for labor market
demand, has a positive sign, but there are no significant results. Turning to childcare facility
capacity, we see that the higher it is, the higher the likelihood that the mother will continue to work
one year after giving birth for the total sample (+0.99%). This is in line with results from previous
research showing that the provision of childcare facilities has an effect of women continuing
employment (Shigeno and Okusa, 1999; Higuchi et al., 2007; Unayama, 2011).

Finally, using the Japanese Panel Survey of Consumers to gauge the impact of birth cohort,
with other independent variables held constant, there are differences between regular and non-
regular employees in the sign of the marginal effect from the birth cohort dummy: It is positive for
the former and negative for the latter. In particular, for non-regular workers born in the 1980s,
there is a declining tendency to remain in employment after giving birth (not shown in the table).
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Table 11. Descriptive statistics for the sample used in the employment decision estimation

for around the time of childbirth

Changes in employment around childbirth a'\l'/(;:al S:trg.pljeev. avgﬁegiltj dov. as;n ri,f:;.ladrev.
Work: on leave = 1; not working = 0 0.597 0.491 0.681 0.467 0478 0.501
Age (year before childbirth) 29568 3426 | 29056 3511 30294 3172
Age (year before childbirth) squared 885.989 202.223 | 856.523 205.400 | 927.733 190.399
Education, ref: junior high/high school 0.332 0471 0.307 0.462 0.368 0.483
Vocational college 0.225 0.418 0.245 0.431 0.197 0.399
Junior/technical college 0.245 0.430 0.241 0429 0.250 0434
Bachelor's degree 0.183 0.387 0.198 0.399 0.162 0.370
Master's degree 0.015 0.120 0.009 0.096 0.022 0.147
Living with parents (childbirth year) 0.261 0.440 0.272 0.446 0.246 0.431
Husband's income (childbirth year), units: ¥1 million/year 4225 1.986 4051 1.779 4471 2227
Birth order of child; ref: first child 0.530 0.500 0.570 0.496 0474 0.500
Second 0.194 0.396 0.192 0.394 0.197 0.399
Third or subsequent 0.276 0.447 0.238 0427 0.329 0471
Hourly wage (year before childbirth), units: ¥100/hour 15.281 16.636 | 18.262 17503 | 11.059 14334
Work hours (year before childbirth), units: hours/day 7.059 2.625 8.139 2.121 5528 2.509
Work hours (year before childbirth) squared, units: hours/day 56.704 33.655 | 70.735 30470 | 36.828 27.392
Commuting time (year before childbirth), units: 10 min/return trip 5.735 5418 6.037 4744 5.308 6.235
Workplace size (year before childbirth), ref: 1-4 workers 0.051 0.220 0.040 0.197 0.066 0.248
5-29 0.269 0.444 0.186 0.390 0.386 0.488
30-99 0.142 0.349 0.158 0.365 0.118 0.324
100-499 0.267 0.443 0.319 0.467 0.193 0.396
500-999 0.078 0.268 0.093 0.291 0.057 0.232
1000-4999 0.085 0.280 0.096 0.295 0.070 0.256
5000 0.089 0.285 0.108 0.311 0.061 0.241
Public sector 0.020 0.140 0.048 0.215
Job-offers—to—applicants ratio (childbirth year) 0.886 0.169 0.901 0.158 0.866 0.183
Childcare facility capacity (childbirth year) 10.044 5196 10483  5.260 9.421 5.050
Accessibility of childcare leave (year before childbirth) 0.236 0.425 0.337 0474 0.092 0.290
Sample size 551 323 228

Source: Ministry of Health, Labour and Welfare, Longitudinal Survey of Adults in the 21st Century
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Table 12. Results for the employment decision estimation around the time of childbirth

(marginal effects)

Dependent variable: continuing to work Total sample Regular Non-regular
Age (year before childbirth) -0.000617 0.121 -0.285
(0.0967) (0.109) (0.184)
Age (year before childbirth) squared 0.000264 -0.00194 0.00527%
(0.00165) (0.00188) (0.00309)
Education, ref: junior high/high school)
Vocational college 0.0922 0.112% 0.100
(0.0621) (0.0674) (0.107)
Junior/technical college 0.0379 0.00419 0.102
(0.0607) (0.0752) (0.0982)
Bachelor's degree 0.0620 0.0215 0.0841
(0.0658) (0.0775) (0.120)
Master’s degree 0.0447 0.00816 -0.0533
(0.194) (0.200) (0.265)
Living with parents (childbirth year) 0.0492 0.0474 0.0544
(0.0559) (0.0649) (0.0957)
Husband’'s income (childbirth year), units: ¥1 million/year —0.0307%* —0.0373%* —0.0463%*
(0.0137) (0.0191) (0.0248)
Birth order of child; ref: first child
Second 0.338%** 0.280%** 0.394%%*
(0.0434) (0.0433) (0.0856)
Third or subsequent 0.290%** 0.164%* 0.401%%%
(0.0496) (0.0657) (0.0815)
Hourly wage (year before childbirth), units: ¥100/hour 0.00973%*x*x  0.0124%%x 0.00918%
(0.00211) (0.00337) (0.00516)
Work hours (year before childbirth), units: hours/day 0.102%%% 0.201%%% 0.0224
(0.0360) (0.0544) (0.0732)
Work hours (year before childbirth) squared, units: hours/day —0.00454% —-0.00967*** 0.001000
(0.00263) (0.00322) (0.00643)
Commuting time (year before childbirth), units: 10 min/return trip —-0.0132%x*  —0.0188%** -0.00450
(0.00539) (0.00675) (0.00485)
Workplace size (2 years before childbirth), ref: 1-4 workers
5-29 —-0.0743 0.0542 —0.291%%*
(0.114) (0.130) (0.138)
30-99 -0.182 -0.0467 —0.292%*
(0.124) (0.150) (0.136)
100-499 —0.240%* —0.00842 —0.467%%*
0.117) (0.139) (0.102)
500-999 —-0.0938 0.212%%%* —0.473*k*
(0.148) (0.0775) (0.0731)
1000-4999 -0.223 0.00710 —0.381%%*
(0.137) (0.153) 0.117)
5000 —0.0641 0.118 —0.308%*
(0.140) (0.121) (0.144)
Public sector —0.402%%* —0.456%%%
(0.174) (0.0814)
Job—offers—to—applicants ratio (childbirth year) 0.157 -0.0750 0.227
(0.154) (0.214) (0.205)
Childcare facility capacity (childbirth year) 0.00998%* 0.00711 0.0102
(0.00476) (0.00516) (0.00828)
Accessibility of childcare leave (year before childbirth) 0.316%%% 0.286%*% 0.356%%*
(0.0442) (0.0480) (0.107)
Sample size 551 323 228
Log pseudolikelihood -286.9 -147.6 -120.5

Source: Ministry of Health, Labour and Welfare, Longitudinal Survey of Adults in the 21st Century

Note: The upper rows are marginal effects, and lower rows in parentheses are standard errors.
***significant at the 1% level; ** significant at the 5% level; *significant at the 10% level.



8. Changes in the timing of reemployment after childbirth-related job separation

In this section, we use the Japanese Panel Survey of Consumers by the Institute for Research on
Household Economics to examine factors that affect reentering the workforce after giving birth.
Figure 3 shows when women return to the workforce after quitting work to give birth (the vertical
axis shows cumulative percentage of women who have resumed employment and the horizontal
axis shows the years elapsed until employment resumes). During the survey period, 361 of 719
women who gave birth to their first child quit their job. Subsequently, 29 (8.0%) returned to work
within one year; and a cumulative total of 81 (22.4%) returned to work within three years; 118
(32.7%) within five years; and 175 (48.5%) within 10 years. Employment rates for women who
quit work to give birth are low in Japan; in the United States, 60% of women return to work nine
months after giving birth (Han et al, 2008). The vast majority of women in Japan who return to
work are in non-regular employment (regular employment, 5.5%; non-regular employment,
70.5%; and self-employed and in family businesses, 19.5%).

As 1n the analyses described in the previous sections, we looked at differences due to
education and residence. The cumulative share of junior high and high school graduates is high
(Figure 4). The share returning to work within one year is higher for more highly educated women
(Junior high/ high school graduates, 6.9%; junior/technical college graduates, 8.1%;
bachelor’s/master’s degree holders, 9.3%). Conversely, four years after giving birth, the
cumulative share of those returning to work is lower among the more highly educated, with clear
differences 10 years later (56.5%, 47.5%, and 39.5%, respectively). Next, turning to urban versus
regional residents, from one year after giving birth onward, the regional residents have higher
cumulative reemployment rates, with the gap widening over time (Figure 5).

Figure 3. Cumulative reemployment rate after giving the first birth
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Source: Institute for Research on Household Economics, Japanese Panel Survey of Consumers
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Figure 4. Cumulative reemployment rates after giving the first birth by education level
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Source: Institute for Research on Household Economics, Japanese Panel Survey of Consumers

Figure 5. Cumulative reemployment rates after giving the first birth by residence location
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Next, using a panel probit model, we estimated a reemployment function. The sample used in the
estimation was restricted to women who left work after giving birth to their first child. The
dependent variable took a value 1 for women who subsequently rejoined the workforce and 0 for
those who remained out the workforce. As previously mentioned, virtually none of the women
resumed employment as regular employees, so our estimates look at only two cases: the total
sample and non-regular employees.

We obtained the following conclusions from Table 14. Looking at education, as shown in
the previous figure, junior and technical college graduates have lower probabilities of
reemployment once they quit compared to junior high and high school graduates, in line with the
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mismatch hypothesis. We also confirmed the impact of qualifications held by the women®; while
the sign was positive, there was no significant impact. Next, we look at the impact of families, in
terms of living with parents time spent by the husband on housework and childcare. The results
confirmed that the longer the husband spent on housework and childcare on weekend the year
before, the higher the women’s reemployment rates (+0.06% per hour). This indicates that the
more cooperative the husband is in domestic life, the easier it is for the wife to participate in the
labor market. The marginal effect of the husband’s income was negative and significant (-0.03%
to -0.04% per ¥1 million). This constrains the wife’s income and satisfies the weak income
motivation hypothesis. Finally, looking at the impact of birth cohort, we see that among women
who had quit work, those born in the 1970s and 1980s were less likely to reenter the workforce
(roughly -15% and -70%, respectively) compared with those born in the 1960s. At the time of the
latest survey (2014), the mothers in the 1960s cohort were 45-54 years old, and assuming that they
were around 30 years old when their first child was born, they have already finished child rearing.
In addition, more of the younger generations who wanted to work kept working. Restricting the
discussion to those who quit, few of them have resumed employment.

Table 13. Descriptive statistics for the sample used in the reemployment estimation

- Total sample Non-regular

Reemployment decision avg. std. dev. avg. std. dev.
Reemployment = 1, no reemployment = 0 0.089 0.285 0.085 0.279
Age (year before) 33.557 4829 33.562 4833
Age (year before) squared 1149.363 340.685 | 1149.781 340.941
Junior high/high school 0314 0.464 0315 0.464
Vocational college graduate 0.195 0.396 0.194 0.395
Junior college graduate 0.266 0.442 0.266 0.442
Bachelor's/Master's degree 0.226 0418 0.225 0.418
Holds qualification 0.244 0429 0.242 0429
Living with parents (year before) 0.100 0.300 0.099 0.299
Job—offers—to—applicants ratio (year before) 0.749 0.316 0.750 0317
Has housing loan (year before) 0.367 0.482 0.366 0.482
Husband's housework/childcare (year before): hours/day 219.995 205.440 219.222 205.278
Husband's income (year before): ¥1 million/year 548.704 238.801 549.334 239.080
Born in 1960s 0.455 0.498 0.456 0.498
Born in 1970s 0.448 0.497 0.446 0.497
Born in 1980s 0.081 0.273 0.081 0.273
Sample size 2028 2018

Source: Institute for Research on Household Economics, Japanese Panel Survey of Consumers

¢ Qualifications here are defined as any of the items in the list below: medical doctor, dentist, pharmacist, nurse, public
health nurse, dental hygienist, clinical laboratory technician, social worker or care worker, nutritionist, cook, teacher,
lawyer, judicial scrivener, administrative scrivener, social insurance consultant, small business management
consultant, certified public accountant, tax accountant, architect, hairdresser, beautician.
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Table 14. Estimation results for reemployment

Dependent variable: reemployment

(1)

2)

(3)

4

Total sample Non-regular Total sample Non-regular

Age (one year before) -0.06 -0.0537 -0.0567 -0.0501
(0.0997) (0.1010) (0.1010) (0.1020)
Age squared (one year before) 0.000518 0.000473 0.00054 0.000484
(0.0014) (0.0014) (0.0014) (0.0014)
Education, ref: junior high/high school
Vocational college -0.0373 -0.0712 -0.0394 -0.0759
(0.1220) (0.1250) (0.1230) (0.1260)
Junior/technical college -0.227% —0.239%% —0.233%x* —0.245%x*
(0.1160) (0.1170) (0.1180) (0.1190)
University graduate -0.148 -0.176 -0.111 -0.142
(0.1180) (0.1210) (0.1230) (0.1250)
Has qualification 0.1 0.068 0.0622 0.034
(0.1030) (0.1060) (0.1040) (0.1070)
Living with parents (year before) 0.077 0.043 0.0839 0.0511
(0.1310) (0.1350) (0.1320) (0.1360)
Job—-offers—to—applicants ratio (one year before) -0.161 -0.0166 -0.105 0.0313
(0.1840) (0.1880) (0.1870) (0.1910)
Has housing loan (one year before) 0.0482 0.0237 0.0736 0.0445
(0.0875) (0.0892) (0.0890) (0.0907)
Husband's housework/child care (one year before): hours/day 0.000639%** 0.000583***
(0.0002) (0.0002)
Husband's income (year before) -0.000369*% —0.000315
(0.0002) (0.0002)
Birth cohort dummy, ref: 1960s
Born in 1980s —0.319%x* —0.329%x* -0.360%* -0.365%*
(0.1530) (0.1560) (0.1550) (0.1570)
Born in 1970s —0.703%x* —0.696%* -0.760%x* -0.745%*
(0.3110) (0.3170) (0.3130) (0.3190)
Year dummy Yes Yes Yes Yes
Sample size 2,028 2,018 2,028 2,018
Log pseudolikelihood -582.9 -560.7 -575.6 -555.1

Source: Institute for Research on Household Economics, Japanese Panel Survey of Consumers

Note: The upper rows are marginal effects, and lower rows in parentheses are standard errors.

***significant at the 1% level; ** significant at the 5% level; *significant at the 10% level.

9. Conclusions

In this study, we analyzed the impact of economic and time constraints on women’s marriage,
childbirth, and employment behavior, arriving at the following key conclusions. 1) Women who
are university graduates and living with their parents are more likely to marry than others. Further,
full-time employees and those with higher hourly wages have higher marriage rates than part-time
and lower paid employees. Among regular employees, those with shorter commuting times are
more likely to marry. 2) Turning to the rates of continued employment after marriage, the lower
the husband’s salary and the higher a woman’s hourly wage, and the higher her educational
attainment, the higher the rate of continued employment. More women remain employed after
marriage if employees in their company utilize childcare leave and they work in companies where
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childcare leave is readily available. 3) More women have children in households where the
husband spends more time on housework and childcare on his days off. 4) Rates of continued
employment after childbirth are lower in households where the husband’s income is high, and
higher when the woman’s hourly wage is high. Among regular employees, there are higher rates
of continued employment for women who had long working hours and the rates decline further as
commuting times increase. Companies where childcare leave is readily available and areas with
many childcare facilities relative to the number of children have higher rates of continued
employment. Overall, many factors have significant impacts on continued employment after
marriage and childbirth. 5) Among women who quit work to give birth, reemployment rates are
higher in households where the husband spends more time on housework and childcare. In
households where the husband’s income is high, the wife’s reemployment rates are low.

Next, we summarize the differences among women’s birth cohorts. Holding constant the
above-mentioned economic and time constraints and the various policies meant to redress such
barriers, there is a significant decline in marriage rates among the young cohorts and an opposite
rising trend to continue employment after marriage. Meanwhile, looking at childbirth, reflecting
increasing birthrates of women in their mid-30s and holding other factors constant, the younger
cohorts tend to have higher birth rates, and rates of continuing employment after giving birth for
regular employees show a significant increasing tendency. For non-regular employees, the rates
show a tendency to decrease. Taken together, these results show how much independent variables
other than economic and time constraints—that is, factors including psychological differences—
have a major impact on the behavior of different cohorts.

For women to get married, have children, and continue working in accordance with their
wishes, it is necessary for these various factors to be aligned. Addressing just one area is
insufficient. If any one of them is lacking, attaining work-life balance becomes difficult.

Further analysis should be done to elucidate in concrete terms other factors uncovered
during the inter-cohort analyses. In this paper, prior behavior was a predetermined variable and
treated exogenously. We attempted to elucidate behavior at different time points by probit analysis.
In the future, it will be necessary to include historical data from before the survey period, and by
extending the sample period, to conduct survival analyses to obtain stable analysis results.
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Abstract

Based on a large longitudinal data set on Japanese middle-aged and older individuals, this study
investigates whether women’s labor force participation affects their husbands’ retirement decisions.
Employing a simple fixed-effect model, we found a significant positive effect of wives’ labor force
participation on husbands, which seems to imply that a husband’s leisure is complementary to that of
his wife. However, when employing the IV fixed-effect model, which assumes joint decision-making
by the husband and wife, we found a significant positive effect of the wife’s employment on her
husband only among self-employed couples.

Keywords: Retirement; Middle-aged person; Interdependence

JEL Classification Numbers: J14; J22; J26

L. Introduction
Facing a steady decline in the labor force associated with an aging population, the Japanese

government is tasked with the urgent need to raise the labor force participation rate of older
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individuals. It is well known that in many industrialized countries, labor force participation of older
women has driven, not curbed, their husbands’ participation, which implies that a husband’s leisure
is complementary to his wife’s. According to Schirle (2008), husbands’ responses to increases in
their wives’ participation can account for one-fourth, one-half, and one-third of the increase in the
recent labor force participation of older men in the United States, Canada, and the United Kingdom,
respectively. In contrast to those countries, the extent to which the wife’s labor force participation
determines her husband’s retirement is not yet known in Japan. Figure 1, which corresponds to
Figure 1 of Schirle (2008), shows a gradual rise in the labor force participation rate of Japanese
women aged between 55 and 64, and a stably high participation rate of Japanese men in the same
age range. If complementarity of leisure between a husband and wife plays a key role in the
retirement decision, the upward trend of Japanese women’s labor participation will prop up the older
men’s participation. By contrast, if income effect is important, the rise in the Japanese women’s
participation rate will serve as a disincentive for older men to work. The goal of this study is to
determine the effect that is dominant in the husband’s retirement decision, using the largest

longitudinal data set on Japanese middle-aged and older individuals.

>> Figure 1 <<

Interdependencies between husband and wife have long been considered a central issue in the
study of labor supply. Theoretically, as remarked above, it is ambiguous whether the spouse’s
employment would encourage or discourage the other spouse’s employment. An impediment to the
precise estimate of the impact is that husband and wife may jointly make decisions about working,
possibly causing a bias in the result of estimation by reduced form equation in which the spouse’s

labor supply is treated exogenously. In order to avoid the bias, several studies exploit exogenous



variations in the spouse’s labor supply, which are generated by legal changes such as regulations on
the workweek and tax reform (Goux et al., 2014, Gelber, 2014). In our analysis, we employ health
status and the existence of care needed in the household as instrumental variables (IVs) for the
spouse’s labor force participation.

At retirement age, individuals may be more responsive to their spouse’s work-or-leisure choice.
Several studies found a positive correlation between the husband and wife’s retirement decision
(Blau, 1998, Gustman and Steinmeir, 2000). Further evidence implicates asymmetric
complementarities of leisure; that is, men are very responsive to their wives’ employment, while
women are not responsive to their husbands’ employment (Coile, 2004). Our study contributes to the
understanding of the interdependencies between Japanese middle-aged and elderly married couples’
work decisions. To the best of our knowledge, few studies explore such interdependencies by using
large longitudinal data and the IV technique.

We found significant positive effects of the wife’s labor force participation on her husband’s
participation when employing the simple fixed-effect model, which implies that the husband’s
leisure is complementary to his wife’s. When the recursive bivariate probit model or the IV
fixed-effect model is employed, however, the effect of the wife’s employment on the husband’s
employment is found only among self-employed couples.

The remainder of this paper is organized in the following manner. Section II presents the two
methodologies used to examine the impact of the wife’s employment on her husband’s retirement.
Section III describes the data set used in the analysis. Section IV provides results of estimation.

Section V concludes.

! Yamada and Sakai (2016), which stands on the same data as our analysis, finds only women are
less likely to have a job when they have a frail parent. Fukahori et al. (2015) also finds that the
incidence of a frail individual in the household has a larger impact on women’s employment than on
men’s employment.



II. Empirical Model
In order to examine the interdependencies in spousal labor supply, two methods are employed. Both
exploit, as IVs, care need in the household and wife’s health to address the issue of endogeneity

inherent in spousal employment. First, following Schirle (2008), we estimate the recursive bivariate

probit model:
=1 + X" v + £ > 0] (1)
L =1[x" " + 2V 5+ + £ >0, 2)

where 1[-] is an indicator function, and the error terms are assumed to be distributed as a bivariate
normal:

gl ol[1 p
G D)
We denote by 7 and ! employment status of husband and wife, respectively, whereas [, =1
indicates that the individual is employed. X/ and X include variables regarding age, health
condition, the amount of deposits and housing loan of the husband and wife, respectively. Z!
represents [V for the labor force participation of the wife, the existence of care need in the household.
The health status of the wife consists of three dummy variables that indicate health status is “very
good,” “good,” and “fair,” respectively. The existence of care need in the household is a dummy
variable that equals one if the respondent is living with a family member who needs care.

Second, we estimate the IV fixed-effect model:

L=y + X B+v, +u +e. A3)

t

where [ indicates employment status of wife, and is a endogenous variable for which we exploit

wife’s health condition and the existence of care need in the household as I'Vs. All other dependent

and independent variables are the same as the variables in the equations (1) and (2)*. The reason why

2 Interactions with age and survey year are also included in the first stage regression to control for
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we conduct the IV fixed-effect model at the expense of abandoning nonlinear specification is to deal
with unobserved heterogeneity. We compare the result of the IV fixed-effect model with the result of
the simple fixed-effect model so as to distinguish the role of IV. Standard errors from IV fixed-effect
model are clustered by individual as including fixed effects does not control for all the within-cluster

correlation of the error (Cameron and Miller, 2015)

III. Data

The data used to estimate the model described in the previous section comes from the Longitudinal
Survey of Middle-aged and Elderly Persons (LSMEP), a national representative sample of
middle-aged and elderly individuals who were 55-59 years old at the end of October of 2005.
LSMERP is the largest longitudinal survey of middle-aged and elderly individuals in Japan, and has
been conducted annually by the Japanese Ministry of Labour, Health and Welfare since 2005. It
included 34,240 respondents in the initial year of the survey and approximately 70% of those
respondents remain in the survey as of 2012. The survey provides a rich set of information about
respondents’ family backgrounds, health status, employment status, and financial situations. Since
our main interest is a spouse’s employment status, we picked up households with both husband and
wife and matched their information. This matched sub-sample is approximately 40% of the whole
sample. Although our base estimation relies on the first eight waves, the IV estimates are based only
on the fourth through the eighth waves as the question on whether there is a fragile individual in the
household starts with the fourth wave. The descriptive statistics of the data set for our estimation are

shown in Table 1.

>>Table 1 <<

the increase in the pensionable age.



IV. Results

Table 2 reports the estimation results of the recursive bivariate probit model. In column (1), we find
that the coefficient of the wife’s employment is not statistically significant. Japanese wives often quit
their jobs upon marriage and continue to be housewives in the years that follow. In such cases, the
husband may leave his wife’s employment out of consideration in making his retirement decision.
Hence, we re-estimate the same model limiting the sample to those husbands whose wives are
employed in the initial year of the survey so as to capture the decision-making of those who may
change the timing of their retirement depending on their wives’ employment. In column (2), however,
we found that the coefficient of the wife’s employment is insignificant again. Table 2 also shows that
middle-aged and elderly men are prone to work if they are healthier and if they are paying back their

housing loans.

>> Table 2 <<

Table 3 and Table 4 report the estimation results of the fixed-effect and IV fixed-effect models,
respectively. The results shown in Table 3 and Table 4 mark a sharp contrast: almost all the estimated
coefficients on the wife’s employment from the fixed-effect model are positive and statistically
significant whereas most of the coefficients from the IV fixed-effect model are insignificant. In
addition to the estimation based on all couples, we also estimated the models on the basis of the
sample whose age is over 60 years (column (2) in Table 3, and columns (2), (7) and (8) in Table 4) as
an interest of our analysis is whether elderly men remain in the labor market beyond mandatory

retirement age’. We used for estimation the sample whose wives are employed in the initial year as

3 Japanese firms are prohibited from setting the mandatory retirement age below 60 years old.
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well (column (3) in Table 3, and columns (3)-(8) in Table 4). In neither sub-sample, however, are the
coefficients significant on the wife’s employment when the IV fixed-effect model is employed®.

In order to reflect the fact that there is a substantial difference in the retirement process between
employees and self-employed workers, we divide the sample by the couple’s employment type’.
When the IV estimation is conducted on a sub-sample that includes both a husband (aged 60 or
older) and wife who were self-employed in the initial year of the survey, we found a significant
positive effect from the wife’s employment (column (8) in Table 4). Conversely, the IV estimation
does not yield a significant positive coefficient from the wife’s employment when analyzing the

sub-sample that contained a husband and wife who were employees (column (7) in Table 4).

>> Table 3 & Table 4 <<

V. Conclusion

The key finding that a Japanese employee’s retirement decision is independent of the spouse’s
employment is inconsistent with similar existing studies in Europe and the United States. Our
findings may imply that, in Japan, factors such as mandatory retirement, post retirement employment,
and health may be more important conditions that affect retirement timing. In the meantime, labor
supply (and leisure) of self-employed couples in middle and older age are found to be interdependent,
which implies that the wives’ participation in the labor force plays a key role in raising the
employment levels of middle-aged and elderly men. Thus, different types of policies for different

employment types are required to promote middle-aged and elderly employment.

4 We also found that even in the sample whose firms do not have a mandatory retirement age, the
estimated coefficient on the wife’s employment is insignificant.

5 Usui et al. (2015) found that Japanese workers in salaried jobs gradually move to part-time work
or retire after beginning to receive pension benefits while self-employed workers neither retire nor
reduce their working hours after beginning to receive pension benefits.
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Table 1. Descriptive Statistics

N. of Obs. Mean Std. Dev. Min Max
Husband is having a job 36,533 0.835 0.372 0 1
Health condition of husband:  Very good 36,533 0.059 0.236 0 1
Good 36,533 0.314 0.464 0 1
Fair 36,533 0.432 0.495 0 1
Husband's education: High school 36,533 0.476 0.499 0 1
Vocational school / Junior college /
Specialized high school 36,533 0.078 0.269 0 1
4-year college / Graduate school 36,533 0.248 0.432 0 1
Other 36,533 0.018 0.133 0 1
Living in a privately owned house 36,533 0.920 0.272 0 1
In the middle of paying back a housing loan 36,533 0.262 0.440 0 1
Amount of deposits (ten-thousand yen) 36,533 968 1,681 0 47,000
Non-answer to question on amount of deposits 36,533 0.308 0.462 0 1
Wife is having a job 36,533 0.592 0.491 0 1
Living with persons who need care 36,533 0.091 0.287 0 1
Health condition of wife: Very good 36,533 0.046 0.209 0 1
Good 36,533 0.298 0.458 0 1
Fair 36,533 0.458 0.498 0 1
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Table 2 Effects of Wife's Employment on Husband's Retirement: Recursive Bivariate Probit Model

Dependent variable:

(1)

(2)

All

Husbands whose wives are
employed in the initial year
of the survey

Husband's

Wife's

employment employment

Husband's Wife's
employment employment

Wife is having a job 0.062 -0.025
(0.069) (0.089)
Husband's health condition: Very good 0.514%%%* 0.532%%*
(0.035) (0.046)
Good 0.506*** 0.509%**
(0.020) (0.027)
Fair 0.467*** 0.480%**
(0.019) (0.024)
Husband's education: High school 0.021 0.007
(0.020) (0.027)
Vocational school / Junior college /
Specialized high school 0.205%** 0.14]%%*
(0.034) (0.043)
4-year college / Graduate school 0.124%** 0.070%*
(0.024) (0.032)
Other 0.083 0.079
(0.058) (0.077)
Living in a privately owned house -0.086%**  -0.076%%* -0.046 -0.181%%*
(0.026) (0.020) (0.037) (0.029)
In the middle of paying back a housing loan 0.371%** 0.233 %% 0.372%*%* 0.208%**
(0.020) (0.013) (0.025) (0.017)
Amount of deposits (ten-thousand yen) -0.000%***  -0.000%** -0.000%** -0.000
(0.000) (0.000) (0.000) (0.000)
Non-answer to question on amount of deposits -0.032%* 0.001 -0.047** -0.055%**
(0.018) (0.013) (0.023) (0.018)
Wife's health condition: Very good 0.703 %% 0.687%**
(0.027) (0.035)
Good 0.669%*** 0.722%%%*
(0.016) (0.021)
Fair 0.613%*** 0.697%***
(0.015) (0.020)
Husband's education: High school 0.155%** 0.087%***
(0.018) (0.025)
Vocational school / Junior college /
Specialized high school 0.201*** 0.167%**
(0.020) (0.027)
4-year college / Graduate school 0.169%** 0.240%**
(0.026) (0.036)
Other -0.137%** -0.149%**
(0.032) (0.044)
Caring for a parent -0.027 -0.110%**
(0.020) (0.026)
Constant -0.106%* -0.711%** 0.023 -0.220%**
(0.063) (0.030) (0.095) (0.041)
0.088** 0.105*
Arthrho (0.044) (0.056)
Observations 51,899 31,467
Note:

All estimations are based on husbands whose wives are aged between 45 and 74. Both models include dummy variables for age as
independent variables. Standard errors are in parentheses. *** p<0.01, ** p<0.05, * p<0.1.
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Table 3 Effects of Wife's Employment on Husband's Retirement: Fixed-effect Model (Linear Probability Model)
(€9) 2 3 4) (&)
Husbands whose wives are
employed in the initial year of the
survey
Both a Both a
husband  husband

Husbands . .
Couple type All aged 60 and wife  and wife
and older were were self-
employees employed
in the in the
initial year initial year
of the of the
survey survey
Wife is having a job 0.023***  (0.025%** 0.009 0.037***  0.100%**
(0.004) (0.007) (0.008) (0.007) (0.010)
Husband's health condition: Very good 0.008 0.021%* 0.020 0.019 0.028%**
(0.006) (0.012) (0.013) (0.012) (0.011)
Good 0.020***  0.026%** (0.028%** (.022***  (.034***
(0.004) (0.008) (0.009) (0.008) (0.008)
Fair 0.025***  0.030*** 0.030%** 0.030*** 0.036***

(0.004) (0.007) (0.008) (0.007) (0.007)
Living with persons who need care

Living in a privately owned house -0.049%**  _0.054%** 0.027 -0.023 -0.021
(0.010) (0.022) (0.021) (0.023) (0.024)
In the middle of paying back a housing loan 0.034%** 0.012 0.019**  0.049%** -0.010
(0.004) (0.010) (0.009) (0.008) (0.009)
Amount of deposits (ten-thousand yen) -0.000***  -0.000** -0.000*** -0.000***  -0.000
(0.000) (0.000) (0.000) (0.000) (0.000)
Non-answer to question on amount of deposits -0.004 -0.005 0.016%* -0.011 -0.003
(0.004) (0.008) (0.007) (0.007) (0.007)
Constant 0.868***  (0.621*** (.840%** (.792*** (.887***
(0.015) (0.025) (0.025) (0.031) (0.036)
Observations 62,289 26,492 10,706 17,325 5,178
R-squared 0.101 0.077 0.070 0.114 0.054
Number of id 9,076 6,676 1,572 2,399 738
Note:

The dependent variable in all models is a dichotomous variable which inicates one if a husband is having a job.

All models include dummy variables for age as independent variables. Columns (2)-(5) are the results of estimations
which rely on 4th-8th waves.

Standard errors are in parentheses. *** p<0.01, ** p<0.05, * p<0.1.
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Table 4 Effects of Wife's Employment on Husband's Retirement: IV Fixed-effect Model (Linear Probability Model)

@ 2 3 (G () (©) (@) ®
Husbands whose wives are employed in the initial year of the survey
Both a Both a Husbands aged 60 and older
Both a Both a
husband  husband
and wife  and wife husband  husband
Husbands were were self- and wife  and wife
Couple type All aged 60 were were self-
and older employees - employed employees employed
in the in the POy POy
in the in the
nitial year initial year initial year initial year
f th f th
of the of the of the of the
survey survey
survey survey
Wife is having a job -0.040 -0.046 -0.036 -0.011 0.105 -0.008 -0.065 0.287**
(0.073) (0.097) (0.063) (0.093) (0.090) (0.087) (0.120) (0.129)
Husband's health condition: Very good 0.013 0.033** 0.013 0.009 0.043%* 0.026* 0.036 0.036
(0.010) (0.014) (0.011) (0.019) (0.025) (0.015) (0.027) (0.031)
Good 0.023***  (.035%**  (.015%* 0.011 0.044**  0.022** 0.027 0.033
(0.007) (0.009) (0.007) (0.012) (0.018) (0.011) (0.018) (0.021)
Fair 0.025%**  0.034*** (0.022***  0.026*%*  0.045*** (0.029***  (0.032** 0.027
(0.006) (0.008) (0.007) (0.011) (0.016) (0.009) (0.015) (0.020)
Living in a privately owned house -0.041** -0.035 -0.033 -0.034 -0.091%* -0.028 0.005 -0.096
(0.020) (0.031) (0.026) (0.040) (0.052) (0.039) (0.059) (0.068)
In the middle of paying back a housing loan 0.030%*** 0.014 0.033***  (.056%** -0.017 0.019 0.056** -0.028
(0.009) (0.014) (0.010) (0.018) (0.018) (0.015) (0.027) (0.028)
Amount of deposits (ten-thousand yen) -0.000***  -0.000** -0.000***  -0.000 -0.000* -0.000 -0.000 -0.000%*
(0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000)
Non-answer to question on amount of deposits -0.005 -0.009 -0.005 -0.012 0.003 -0.007 -0.031* 0.008
(0.006) (0.009) (0.007) (0.012) (0.012) (0.010) (0.019) (0.0106)
Observations 36,339 22,803 25,420 10,333 3,020 15,560 6,198 2,076
R-squared 0.066 0.062 0.053 0.069 0.056 0.053 0.054 0.041
Number of id 7,814 5,781 5,464 2,177 663 3,958 1,579 520
Note:

The dependent variable in all models is a dichotomous variable which inicates one if a husband is having a job.

All models include dummy variables for age as independent variables. All estimations are based on 4th-8th waves.
Cluster-robust standard errors are in parentheses. *** p<(0.01, ** p<0.05, * p<0.1.
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~NLVADYEIZHFS LTS EPHEEND,

WIZF b RO 6 OEFRIERERY 71 (3 5 D(A)~(A6), F* 6 D(B4)~(B6))
ARLHE, 5 TILEFEBMY I —NEICAELRDIBEANEhoT-2, F£ 6 TIIA
BLRDGANEDY LT, £2, £6 TIMEEORE S LD L0, 272
L. £6 TbHaT U 7V R OBMETITEFRIY I —ORBEER RIZB W TIEID
BETHSTTD, AVHIVAVANKET HHEEICH DL ES R D,

WITF 5 KO 6 OEFIREREICIERE R 713 5 D(AT)~(A9), % 6 D(B7)
~BNE D &, £S5 TITEFIREY I —MERE LTIEICHE LR D25GH13ED0 5
Too ZHUTKTLTE 6 DFERE D & EFREY I — N EICHE & 72 R D
LTWe, ZTALOFRENG, EFIREEHZIERE N CTEH<GE. FEREOBED
BEENA BNV ADWEICREREELZRITTEEZOND,

U EDOSH#EREEET DL, SESERERNEZE L THEFIRBARERIT A ¥
NN AEWESED EF LD, HRRMOBEDOHEZL > TA L XN~V ADY
FEGVNEI ReBET 5L, EFNRICBT 2 IERMEOEN A Z )V~ LA
CREREEEZRETLEZOND, Flo, BLOIORRIERT D L, BB



TAZ N IVADYEMA DB RE o Te, BEOLL, ZOFRISIIEFICE S ORF
MaBELTHETE, EFEICE > THEFLEOA F L RAENLHRENDEE VR RE
W EBEBEERIFLTND LERZDBND,

5.3 TEFEBES HEARE COXBOFEERRI B RADHFEIILITEE

AT DT OFE T, EEIC L S TA U Z ANV ANRKET DL Z ERALNI R T
N, ARETIEZ OMOBREE T H RN A LN D0 E 2 hERIET 5, #H
T OMEFFREEIT B F AT COEOFE L RABZIFROFETH L, BIFEIZ OV T
) L IRy FRRPABEE ERD) | TWHIZESTZD S B2

%) . TKIREEZORNED T2 . [FR82%S ) . [BFEE2T5) . T8
iy . TABmT L) . BEOLEYV T | THWELIELODORLEY] &no
TeBIEENC DWW THEEZ K U 55812 1, TR TO L7225 X I —EH AR L.
SR 2, BEICHOWTIE, THERAE] . Do) o Uzedy o Tei
Bl TeflsisiE) o DEMSEY) OFEREMICL > TZisheHZels 1, €
NUSNTO L2252 I =R EER L, OS5, ek, HEEF TR ROMR
DR G 10T 7 /L (Fixed Effect OLS % U Random Effect OLS) i35, *
7z, QX &R CAHEE A LT,

RTDDHEIFTEY VTN L OB LR O EFERERRER S H 5 AT O KO A I &
EFTHELRLTND, 7, RTOET U TLVOMERERD L, 2EMICAE L2
LEHITVRNb 00, TR & TEWYZ LIcbDDOFRFHIEDY LS TEF IR
I —NAICHBELRDIGEAND-T-, ZOfMRIT. H<) & TEvhz LI-b0
DR HIED] LSNOIEE)THFEANE COXELE L DMEEMET T2 2 & 28w
Do WICK 8 DBMDHLDGHHERE WD L. Xy ROERIHEE ERS) . T
FTNESTZVNES BN -720 T 5] | IRKIREETZOBWZED 35 | [FOHEEWE
21 . THEEDOLEY T . TE0WELELOORLEN] ([ZBW CEFEIREE S
—BNRICARLRDGEN DT, ZORRIT, TNy FRORNLEE ERD ) o
EENCBWT, XEZE U DMENRNZ EE2BEKRT 5, RICE 9 DD B O
Raefoe, Xy RRRNPLEE EBND) & THOWYZ LIZbODOFHED] LSt
ICBWTEFRE Y I —BNAICHE L RDGERb T, ZO/RBRIT. [Ny FRR
NoHE ERs) & TBEVWYZ LT bOOFRHIED] DS OIEE)CHH AL ToOXE
U DN EEERT D,



PLEDSHTE R 5 &, BEICAR LR KBTIV OO, EFERR
RICHFEEFOXEEZHRRT DMERMET T 2560800 LEF425, ZOBMITE XK
EBICRLN, MRS K DHREZREITH T Aoz,

RITFR 10 O EAFIBIARIR DS RAN 729 5/ D F DA R AT REIT OV TR T
<o HNTERERD E, WTNOBETHIFEAEDOEFEBY I N8B L ->T
WiRinoTo, ZORERIT, BRI A R L CHIRABRIRRORBAEICITH E 0 MY
FIESHRNWZ EERTEZEZXLND, 2720, &2 TV EOBEICBW T, EFR
TR OB CHEIRIR & 2l S D ey BT 2 mn /o,



F 5 EFRBEERD A N RIET R NEYED Y + BT T 2 A %7 L)

R K6
BREBEREBEOHKBELOYTIL EERBERERY TV EEREEICERERYVIIL
YT BEOH kEDOH 2TV BEDOH LEDH 25TV BEOH KHEDH

(A1) (A2) (A3) (A4) (A5) (A6) (A7) (A8) (A9)
EERBESI— 0.424%xx  0430%*xx 0312%¢  0.374%kk  0.374%xx 0335%%  0.386%kk 0.386%kx 0.436%*
(0.073) (0.084)  (0.152) (0.083) (0.096)  (0.162) (0.093) (0.105)  (0.196)
EEEBIFERIZ— 0453%kk  0452%%k 0.352%k  0.388%kx  0.384%kxx  0.346%  0451%kk 0457+%k  0454%
(0.074) (0.083)  (0.167) (0.093) (0.107)  (0.196) (0.104) (0.116)  (0.244)
EERB2EZRII— 0.405%kx  0452%%x  0.096 0.346%x*x  0.394%kxx  0.108 0.363%kx*x  0.424%xx  0.109
(0.088) (0.100) (0.192) (0.114) (0.131) (0.235) (0.128) (0.143) (0.298)
EEER3ERAI— 0.447%%%  0355%kk 0.611%kk 0391%kk  0294% 0674+  0380%*  0.368%k  0.541%
(0.097) (0.114)  (0.185) (0.140) (0.165)  (0.257) (0.156) (0.177)  (0.319)
EFRBAFERAI— 0516%kkx  0.368%k 0.837%kk  0.460%* 0.304  0906%**  0.412% 0314  0.865%%
(0.136) (0.160) (0.257) (0.190) (0.224) (0.347) (0.215) (0.247) (0.390)
EERBSE®RSI— 0.288 0042  0.800%x 0.240 -0.028  0.946%% 0.071 -0.001 0.412
(0.189) (0.211)  (0.401) (0.237) (0.271)  (0.469) (0.255) (0.294)  (0.480)
EE B ERTI— 0.337 0.154 0.664 0.307 0.081 0.909 0.164 0.137 0.416
(0.313) (0.335) (0.679) (0.368) (0.406) (0.766) (0.400) (0.440) (0.959)
HEETF & FEOLS FEOLS FEOLS FEOLS FEOLS FEOLS FEOLS FEOLS REOLS
R2 0.004 0.003 0.005 0.004 0.005 0.008 0.006 0.006 0.013
oI HYAX 97,625 54475 43,150 15,849 11,483 4,366 12,643 9,837 2,806

TE 1 ONOREEARE) — 8ISk U O R R ERR 2 207,

TE 20 T 1%KUE, **T 5% KUE, *IT 10%KETHETH D Z & ERT,

VS [ EERETRAD b0 R



F 6 EARGEERD A N A RIET R NEYED Y + BT A H V)

WERBAZE S K6
BEAREROFIHELOF TV EFRBRRY T EERBRICIERERY VI
YT BEDOH ZEDH £YUTIL BHEOH KHEDOH T BHEDH KEDH

(B1) (B2) (B3) (B4) (B5) (B6) (B7) (B8) (B9)
EFRBESZ— 0.207#*  0.300%k*  —0.004 0.259% 0.360%x  0.029 0.267 0.365%k —0.164
(0.091) (0.107)  (0.177) (0.135) (0.161)  (0.258) (0.167) (0.185)  (0.400)
EEEBIEEZRSS 0.240%%*  0.322%kxx  0.043 0.275% 0.362%*  0.055 0.331% 0419%x  -0.136
(0.092) (0.106)  (0.188) (0.143) (0.166)  (0.285) (0.171) (0.189)  (0.413)
EERB2ERAS— 0.194%  0.329%kxx  —0.225 0.236 0.377%k  -0.205 0.249 0.396%*  —0.569
(0.102) (0.118) (0.210) (0.156) (0.181) (0.311) (0.186) (0.206) (0.460)
EEBBSEZRSS 0246%kx  0236% 0.322 0.285 0.273 0.391 0.269 0.337 -0.136
(0.109) (0.130)  (0.201) (0.175) (0210)  (0.317) (0.206) (0.235)  (0.443)
EEIRBAFEERSIS— 0.314%% 0250  0.539%x 0.360% 0.285 0.627 0.308 0.279 0.264
(0.145) (0.172)  (0.268) (0.218) (0.263)  (0.391) (0.254) (0.295)  (0.498)
EERBSEEZRSS 0.101 -0.068 0.522 0.150 -0.038 0.684 -0.020 -0029  -0.155
(0.194) (0.219)  (0.403) (0.257) (0.304)  (0.490) (0.289) (0.337)  (0.545)
EE B FERYI— 0.156 0.069 0.371 0.224 0.084 0.661 0.091 0.130 -0.247
(0.316) (0.340) (0.677) (0.381) (0.430) (0.775) (0.424) (0.471) (0.993)
HEETFiE FEOLS FEOLS FEOLS FEOLS FEOLS FEOLS FEOLS FEOLS FEOLS
R2 0.005 0.005 0.006 0.007 0.009 0.016 0.008 0.010 0.020
YT AR 97,625 54475 43,150 15,849 11,483 4,366 12,643 9,837 2,806

1 QNI — 08Ik U ORI ERR E 277,

TE 2 0 #*%F 1% KUE, **X 5% /KUE, *IX 10%KETHETHDLZ L 2T,

3 & aEftridl »oEEH



KT EFIBIRERDS A F A O EOR I KI5

_— RoRREDS  WTICE1YT  KiREETY e . " . BOALE0

e 5 S5 B bEARUE BT FOEERD  BEETH Hit ANETA  BROLYTY DELEY
(C1) (C2) (C3) (c4) (c5) (Co) (c7) (c8) (c9) (C10)

TEEBESI- -0.001 -0.004 -0.001 0,001 0,000 0.001 0002 0,000 ~0.004 ~0.001
(0.005) (0.004) (0.004) (0.004) (0.003) (0.003) (0.003) (0.003) (0.005) (0.004)

TERBIERY—  -0001 -0003 ~0005 -0.000 -0.001 ~0.001 ~0.001 ~0.001 ~0.007 ~0.001
(0.005) (0.004) (0.004) (0.004) (0.003) (0.003) (0.003) (0.003) (0.006) (0.004)

TERBIERYI—  -0003 -0003 -0003 0000 0.001 0,001 0003 0003 -0003 0,000
(0.005) (0.004) (0.005) (0.004) (0.004) (0.004) (0.004) (0.004) (0.007) (0.005)

TERBOE®RYI—  -0006 -0006 ~0005 ~0.004 ~0.005% ~0.003 -0.000 ~0.003 ~0015xk¥ ~0.005
(0.006) (0.005) (0.005) (0.004) (0.003) (0.003) (0.003) (0.003) (0.006) (0.004)

TERBU4ERYI- 0005 0003 ~0004 0003 -0002 0002 0003 0,002 ~0.004 0002
(0.008) (0.008) (0.008) (0.007) (0.006) (0.006) (0.006) (0.006) (0010) (0.007)

TERBSERYI—  -0008 -0008 -0010 0,009 ~0.008%* ~0005 -0004 ~0005 -0010 0,004
(0.010) (0.008) (0.007) (0.004) (0.004) (0.003) (0.003) (0.003) (0.014) (0.009)

TERBOE®RYI—  -0014 ~0.024kk 002344k 00174 0014 ~0008 ~0008 ~0.008 -0016 0014
(0011) (0.009) (0007) (0007) (0.006) (0.004) (0.005) (0.005) (0017) (0016)

HES FE OLS FEOLS FEOLS FEOLS FEOLS FEOLS FEOLS FEOLS FEOLS FEOLS

R2 0001 0,001 0,001 0,001 0,001 0,001 0,001 0.001 0,002 0.001
FUINHAR 93,605 93,605 93,605 93,605 93,605 93,605 93,605 93,605 93,605 93,605

10 ONOMEIEARE — 3 Bk U CEERIEERRAE A 77T,

TE 2 0 #*FF 1% KUE, **F 5% KUE, *IX 10%KETHE THDZ L &7,
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K8 EMFIBIRRER B H ARG OB OH I RIFTREF O 7)

RyRREDS - WTICE YT KiREETY " ; " en BLELIA0
HERAEA 5 SEHB BEARUEE  BOEUS FOBEL REETH Bt AATH  BROLYTY DELEY
(D1) (D2) (D3) (D4) (DY) (D6) (D7) (D8) (D9) (D10)
TERBESI- -0006 0,000+ -0.006 -0003 -0003 -0.001 0001 -0002 0011 ~0.005
(0.005) (0.004) (0.004) (0.004) (0.003) (0.003) (0.003) (0.003) (0.006) (0.004)
TERBIERII- 0000 0002 -0.004 0,001 0000 0,001 0001 ~0.000 ~0.008 -0.002
(0.006) (0.005) (0.005) (0.005) (0.004) (0.003) (0.004) (0.004) (0.006) (0.005)
TERBERYI- 0004 -0.004 0002 0,000 0002 0,002 0,005 0.004 ~0.003 0001
(0.006) (0.005) (0.005) (0.004) (0.004) (0.004) (0.005) (0.005) (0.007) (0.005)
TERBIEHSI— 0007 -0007 ~0005 -0005 ~0.006% -0003 0000 -0003 0016 -0007%
(0.006) (0.005) (0.005) (0.004) (0.003) (0.003) (0.004) (0.003) (0.006) (0.004)
TERBAERT— 0006 0,003 ~0.005 0,000 0001 0,004 0004 0,002 ~0.005 ~0.006
(0.009) (0.009) (0.008) (0.008) (0.007) (0.006) (0.007) (0.006) (0011) (0.007)
TERBOERYI— 0001 ~0015% ~0.004 -0.008* ~0.006 -0.001 0001 -0002 0015 0002
(0012) (0.006) (0.009) (0.005) (0.004) (0.003) (0.003) (0.003) (0014) (0.009)
TERBOERYI— 0009 0028+ ~0.016% -0015% 0011 -0004 ~0.004 -0005 -0005 0025
(0014) (0011) (0.008) (0.008) (0007) (0.004) (0.004) (0.004) 0023) (0023)
HES FE OLS FE OLS FE OLS FE OLS FE OLS FE OLS FE OLS FE OLS FE OLS FE OLS
R2 0002 0,002 0002 0,001 0,001 0,002 0002 0,001 0,002 0,002
FUINHAR 52767 52767 52767 52767 52767 52767 52767 52767 52767 50767

1 ONOMITARE) — 28Ik U CEiE 7 im MR = 2 R~ g,

TE 2 0 #*FF 1% KUE, **F 5% KUE, *IX 10%KETHE THDZ L &7,

3 T aEmtraadl »oEERH,



K9 EFIBRRRERD A E AN O R OAF I RIF T RBE& D7)

RyRPEDS  WFICE YT RIRERETY s . " \ BLELI0
BEHBEY 4 BEERNE  bEA9RYTE  BOEYTA FRERD  REETA Hit MNATA  BEROLYTY DELEY
(E1) (E2) (E3) (E4) (E5) (E6) (2) (E8) (E9) (E10)
TERBES- 0015 0015 0016 0016 0014 0010 0012 0012 0017 0010
(0012) (0011) (0012) (0010) (0010) (0.009) (0.009) (0.009) (0.015) (0012)
TERBIEHII—  -0004 -0009 0011 -0005 0007 -0006 -0006 -0006 -0004 0,001
(0010) (0.008) (0.007) (0.007) (0.004) (0.004) (0.004) (0.004) (0.014) (0011)
TERBIESGI— -0 -0000 ~0.006 -0.001 ~0.003 ~0.003 0002 -0.002 ~0.008 0,003
(0012) (0.009) 0010) (0.009) (0.007) (0.007) (0.007) (0.007) (0014) (0.014)
TERMIEHAI— 0007 ~0.006 ~0.006 -0004 ~0.005 ~0.005 ~0.004 -0004 0018 -0.001
(0013) (0.008) (0012) (0.008) (0.007) (0.007) (0.007) (0.007) (0012) (0013)
TERBAERSI—  -0005 -0001 ~0.004 0010 -0003 -0002 -0002 -0.002 ~0.007 0,005
(0020) (0017) (0019) (0018) (0013) (0013) (0013) (0013) (0022) (0019)
TERBOERTI—  -0041m 0,005 ~0.020%¥¥ -0014 ~0017% -0016% ~0.015¢ 0015 0,000 0,008
(0016) (0023) (0011) (0010) (0.009) (0.009) (0.009) (0.009) (0.035) (0.025)
TERBOERTI— 0031 -0015 ~0.03gx -0022% ~0020% 0019 ~0019% -0018 0,039 -0012
(0016) (0013) (0014) (0012) (0011) (0011) (0011) (0011) (0018) (0014)
HES FEOLS FE OLS FE OLS FE OLS FE OLS FE OLS FE OLS FE OLS FE OLS FE OLS
R2 0002 0,002 0002 0,002 0002 0,002 0002 0,002 0.003 0,002
#UINHF4R 40838 40838 40838 40838 40838 40838 40838 40838 40838 40838

1 ONOMITARE) — 28Ik U CEiE 7 im MR = 2 R~ g,

TE 20 T 1%KUE, **T 5% KUE, *IT 10%KETHETH D Z & ERT,
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£ 10 EAEIRBRRORA 2RO A DA I KT

eI

Z52
=

(&H2IN)
#HERBRZE#K HREBE O ODER BED BnE SEME EMHED
(D1) (D2) (D3) (D4) (D5) (D6)
EEEBESI—  0021%%x -0006 -0001 0004  0.024%* 0.004
(0007) (0.006) (0.003) (0.010) (0.011) (0.005)
EEEBBIE®RSI— 0017#x -0005 0001 0005 0.016 0.004
(0.008) (0.006) (0.004) (0.011) (0.011) (0.005)
TEEBRB2ESRAI— 0016« -0004 0003 -0006  0.002 -0.000
(0.008) (0.006) (0.004) (0012) (0.013) (0.006)
EEEMIE®SI— 0008 0004 0001 -0003 0015 0.000
(0.008) (0.008) (0.005) (0.015) (0.014) (0.007)
EHEEBAERSI— 0002 -0002 0011 -0014 -0.009 0.011
(0011)  (0.009) (0.007) (0.016) (0.016) (0.010)
EEEMSE®SI— 0002 0001 -0003 0020 -0011 -0.003
(0015)  (0.009) (0.009) (0.023) (0.024) (0.013)
EEEB6EZSI— -0005 0009 0004 -0008 0.034 -0.008
(0.020)  (0.021) (0.017) (0.032)  (0.028) (0.014)
#EHF iR FE OLS FE OLS FEOLS FEOLS FEOLS FEOLS
R2 0013 0005 0002 0044 0015 0.004
ST HAX 89974 89974 89974 89974 89974 89,974
(BEDH)
AR #RE DR BiFEDd BnE SEME EHHED
(D7) (D8) (D9)  (D10) _ (D11) (D12)
TEBRBESI—  0021%x -0009 -0001 -0009  0.019 0.005
(0009) (0.007) (0.004) (0012) (0.013) (0.006)
EERBIFEHAI— 0018+ -0010 0002 -0001  0.010 0.004
(0.009) (0.007) (0.005) (0.013) (0.013) (0.006)
EEEB2E®SI— 0014 -0008 0005 -0018  0.002 0.001
(0.010)  (0.007) (0.006) (0.014) (0.015) (0.007)
EERBIEHAI— 0010 0001 0000 -0016  0.006 -0.004
(0010) (0.010) (0.007) (0.018) (0.016) (0.008)
EEBB4ERSI— -0004 -0007 0013 -0032 -0.004 0014
(0.013) (0.011) (0.009) (0.019) (0.019) (0.012)
EERBSEHAI— 0002 -0001 -0004 0010 0.015 -0.007
(0018) (0.012) (0.012) (0027) (0.029) (0.016)
EEEB6E®SI— 0011 -0008 -0011 0000 0.052 -0018
(0.025)  (0.024) (0.017) (0.038)  (0.036) (0.015)
#EHFiE FE OLS FE OLS FEOLS FEOLS FEOLS FEOLS
R2 0014 0007 0003 0054 0012 0.005
T AX 51,032 51,032 51,032 51,032 51,032 51,032
(ZHDH)
AR HRE DEE BED SmE SEE ESHED
(D13) __ (D14) _ (D15) _ (D16) _ (D17) (D18)
TEEBRBESI—  0025%« 0002 0000 0042%x 0.038 -0.001
(0.013) (0.008) (0.005) (0.017) (0.023) (0.011)
EERBIEEAI— 0010 0010 -0.005% 0.009 0.039 0.003
(0013) (0.011) (0.003) (0.019) (0.024) (0.010)
EEEM2E®SI— 0018 0003 -0005 0014 0.006 -0.006
(0.012) (0.012) (0.004) (0.024) (0.027) (0.011)
EERB3EHAI— -0007 0004 -0000 0014  0055% 0.012
(0014) (0.014) (0.009) (0.029) (0.031) (0.015)
EEBM4EERSI— 0017 -0002 0004 0013 -0013 -0.004
(0023) (0.016) (0.014) (0.028) (0.032) (0.014)
EEBRBSEHRAI— -0004 -0005 -0003 0016  -0.063 0.004
(0028) (0.012) (0.004) (0.044) (0.043) (0.019)
EERB6EHRAI— -0050% 0038 0037 -0054  0.009 0.010
(0.025)  (0.040) (0.039) (0.057)  (0.037) (0.031)
#EHFiE FE OLS FE OLS FEOLS FEOLS FEOLS FEOLS
R2 0012 0002 0001 0033 0021 0.003
ST AX 38942 38942 38942 38942 38942 38,942
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T2 FERT 1%KUE, L B%KYE, *IT 10%KETHEETH D Z & 277,

3 [hEaEmtraidl 2 oEARH,

6 FEwm

AFO BT, EFEIRBRRBRAERIC & O X 5 B2 KT T 0nE [ s e
Al AHO, ST 52 L ThD, IITOMRER. RO 3 HAHLNIRoT2, 1K
Hix, SEIERFEREZZE L TH, EFRBRBRIZIA VXN~V AZYESEDH
ERomolcl, o, BEBIOREZRD L BYEIZBWTA S Z L)L ADUEN
REMoTe, TOERITITEFICEZ ORHZELT BT E, EFRICL->THE L
DA BN VAENGIFERENDEGVPRENZ ENFELRITLTNDHEEZ LR
%o 2K, EEIRRRERIE A AETEOIRENCB W T K EA O MEL R T I
N, TORBORHGEMET /R, REMTHD Z E¥binol, 3 RHEIK, EFERRE
BRI MBI S5 DTRZA 72 SR DI AN B A T L TN 2 & dbhro Tz,

YL EDGHTRERIN S | IR ERFRIEE O T HEFT A o Z L~ 2 D Fifi
HRSEEICHFG L TVWD L ERX D, 20D, 5% S BICEFRREIZIE LT &
STEHIEEER DTG G. BT LHHBEDA XN~V RZEE LNEEE BT
HERNWEEBEZOLND, ZORICITEENLETH D LRIRFIC, EF R &0
EOMAN=ZALZB L TAVE NNV AZWRESELONER LN, $HSKRE
ENDEIICLTEBLLIEREETHD, ZOHRICOVWTIAE S LR DN ME
TLEERD,

BBICAFRICERE SN TZHEICOWTIRRTREE 72V, KOO TldA o Z L~ L
AR B HEAETRICBIT A X EOFEE, Z L TR IRROAE 2 fFEEE S L CHWT

L ST ORSER, BEICE S TA VI AN ARKET D Z EBNWH LI o720, TERORIERE &
EEDOBEBRICOWVTHRMICEE L CWWAholz, LL, AATIIEELLERM L., @B<HAa 0%
AW, ZORMEIRIENEFICEELZ KIEFL TWA AL H D, 2T, FREOEFRES I —
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(7 2) ¢ %3 1%KHE, **1% 6%KHE, *IT 10%KETHETHD Z L &7,

E3):N(hU—FAY MIE R — R 22 MIBETABBEMEOSKEZ N(= > b a—IEEBIC MY — M A2 hOBIG E LCHEEICHW D2 v b r— V@& T 2 BLHIE 2 7R T,
(E4) : RHO tE, tFLAE, 24, tH3EOMIT, MEERTHEZ t-1 45, BEERBRINE t L L72BEOFRAERL TN,

(1 5) : AT LT 5 K6 D753, &R o K6 205 KIAED K6 25/ < Z & THH LTV,

(B 6) : [ cE HTAE] 7 o g HER,
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#3 KBNS ALVF LAV RIZRIETEEGI BLLT)
SBE  ABISER SB2FR KBIFR LB4ER

OEARHEDH Entropy Balancing  —0.84%%x —0.90%*%*x  —0.61% -0.36 -0.68%
(0.30) (0.28) (0.31) (0.35) (0.36)
PSM —0.84%%k —0.94%kk  —0.74%* -0.51 -0.81%
(0.32) (0.32) (0.35) (0.39) (0.44)
PSW -0.83%*kk —091%kk  —0.67% -0.46 -0.72
(0.32) (0.32) (0.34) (0.38) (0.44)
QEANEM+EEEEIEE Entropy Balancing  —0.83%%* —0.89%%*  —0.61%x -0.33 -0.61%
(0.28) (0.27) (0.30) (0.34) (0.36)
PSM —0.84%kk —0.94%kk  —0.74%* -0.51 -0.81%
(0.32) (0.32) (0.35) (0.39) (0.44)
PSW -0.85%*kk —091%kk  —0.68% -0.46 -0.69
(0.32) (0.32) (0.35) (0.39) (0.44)
QENBH+EEIEIE+HEREIE  Entropy Balancing  —0.82%kk —0.87%kk  —0.56% -0.21 -0.59%
(0.27) (0.26) (0.28) (0.31) (0.35)
PSM —0.84%%k —0.94%kk  —0.74%* -0.51 -0.81%
(0.32) (0.32) (0.35) (0.39) (0.44)
PSW -0.84%*% -0.92%kx  —0.69%* -0.47 -0.71
(0.33) (0.32) (0.35) (0.39) (0.44)
Nireated 145 131 119 103 79
Ncontrol 37,110 33,619 29,606 24,954 19,542

D DNOIEARE o 8icxt U CEE AR HER Z 4 7R T,

(7 2) ¢ %3 1%KHE, **1% 6%KHE, *IT 10%KETHETHD Z L &7,

E3):N(hU—hAY MIE R — R 22 MIBTHBEMEOSKEZ N(= > b a—EEBIC MY — M A2 hOBIG & L CHEEICH W D2 v b r— V@& T 2 BLHIME 2 7R3,
(E4) : RHO tE, tFLAE, 24, tH3EOMIT, MEERTHEZ t-1 45, BEERBRINE t L L72BEOFRAERL TN,

(7 5) : XTI LT 5 K6 D751, KR K6 70 b RIKATHED K6 #5|< 2 & THRI L TW5,

(B 6) : [ cE HTAE] 7 o g HER,
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F4 REBBALEZ A~V RIRIFTTEEGO L)
LEBE KBUISER LB2E® LKBIFR KBgER

OBEANBHEDH Entropy Balancing 0.00 0.47 -0.05 -0.01 0.39
(0.29) (0.32) (0.31) (0.48) (0.63)
PSM 0.03 0.37 -0.09 -0.03 0.27
(0.34) (0.43) (0.47) (0.58) (0.76)
PSW 0.03 0.40 -0.11 -0.03 0.28
(0.34) (0.42) (0.46) (0.56) (0.74)
QEANBH+REEEIE Entropy Balancing -0.06 0.31 -0.24 -0.19 0.33
(0.27) (0.27) (0.29) (0.38) (0.58)
PSM 0.03 0.37 -0.09 -0.13 0.27
(0.34) (0.43) (0.47) (0.59) (0.76)
PSW -0.01 0.35 -0.19 -0.12 0.17
(0.34) (0.42) (0.45) (0.55) (0.77)
QEAEMHEEEE EETE Entropy Balancing -0.06 0.37 -0.05 -0.20 0.34
(0.25) (0.26) (0.26) (0.36) (0.49)
PSM 0.03 0.37 -0.09 -0.03 0.27
(0.34) (0.43) (0.47) (0.58) (0.76)
PSW -0.01 0.33 -0.17 -0.08 0.24
(0.34) (0.42) (0.45) (0.56) (0.90)
N+ eated 82 70 53 33 11
Ncontrol 18,242 13,552 9,555 6,215 3,541

D DNOIEARE o 8icxt U CEE AR HER Z 4 7R T,

(7 2) ¢ %3 1%KHE, **1% 6%KHE, *IT 10%KETHETHD Z L &7,

E3):N(hU—FAY MIE R — R 22 MIBETABBEMEOSKEZ N(= > b a—IEEBIC MY — M A2 hOBIG E LCHEEICHW D2 v b r— V@& T 2 BLHIE 2 7R T,
(E4) : RHO tE, tFLAE, 24, tH3EOMIT, MEERTHEZ t-1 45, BEERBRINE t L L72BEOFRAERL TN,

(1 5) : AT LT 5 K6 D751, &REd K6 205 KIRAIED K6 25/ < Z & THHLTWA,

(B 6) : [ cE HTAE] 7 o g HER,
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#5 RBEDCEAEBROZIOFEL A Z )~V DA

KEEF(Z KRB

EREBEEE EREBREAE | RO

(REEEDAZILANILR)
LEWE 20.28 19.82 0.45
59 LA 20.35 19.19 1.16
60/ Ll E 20.07 20.78 -0.71

(KRBT ERTIERBEED AV BILANILADZEL)

EERE -0.91 -0.30 -0.61
59 LT -1.10 -0.61 -0.49
605% Ll E -0.36 0.19 -0.54

(ED : ThEEEfRE] 2 oHEF R
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1 FEER

BAETIIANT VDS, SIS ERANEREOL(LE2RR L T, REOARBIE L
THOAERH T D, BEFZOFEND S ESE RN T TE T, 2SO AN NH)
REOZ L LCHHER ST b5, BAEOBEBIEII N T VREBE%Z NS B L. 2002
HFIZIX 289,836 HICE TE ST, Ll EO®BEHAICHD L, 2014 ClE 222,107 £
thot- (X1,

X1 FensEHOBES I OHERS

350,000

(H#)

300,000
250,000
200,000
150,000
100,000

50,000

Z O X O ICERDE OB EITEMENC H D OO [FEHIED 20 0L EOBEEOH
AL TV D, 2O &9 RS T RERENE & S, 1950 4 TIIHEHE 2RO 3%
RREECTH o 7228, 1990 FITIFK 8%, 2000 FIZITAKT 14%, & LT 2014 FFITITA 17%I2F
THILTWD (1), E£72, 1950 FO[RJE 20 FLL EOBHFAEZ 1 & Licha. 2014
ETIXZEOHD 1257 FICETER L THY ., hoREHEOLEE & ik L Th i b
LTW5s (#£2),

ZO L ICAFHHEIIER P EOBHEOHR THL HDAFENRKEI RoTNDIHOD, £
DEEEICHOWTH LN > TWARVENRZ Y, BRI ITFHENSBERELS Lo 0o &
WV T2 ROV ERS 12 K o TE DB OAETTIRIRCMEEEN £ 9 BT 2 D0 b o To mlid E
EREES LT IS E LTT A U I OHEFEOBESIZ OV TRRAE L 72 Brown and Lin
(2012235 LD D, Z LA TIXERNA TIRIEHZER 2V, BE 5L, 2 OHRICITIE
BEEOEREZHIBECZ LT — A VRHEVFELRNZD TRV NEEZ LD, LL,
L% S B D EEEOERN TR I, BFEREE ST 2 FTREMDRS & 5720 2D EEE
LN D LIS BROBREHMIFT 5 LTHUEENIREVEEZLND,



1 [FJEBIRR] OEERSRE i L D HERS

(%)
19504F 19604 19704 19804F 19904F 20004 20104 20144

RS 14. 10 17.23 16. 36 15. 19 9.21 8. 35 6.91 6. 63
14E 14. 68 18. 46 13. 45 11.66 8.10 9.19 8.58 7.93
24F 10. 89 14.09 9.87 9.61 7.24 7.88 8.32 7.49
3 12.17 9.61 7.73 8.13 6.53 6. 68 7.48 6. 84
VKD 9.32 5. 89 6.57 7.17 6.22 6. 04 6. 66 6.11

5~94E 23. 36 17.97 22.08 24. 37 27.68 21.20 22.95 22.56

10~ 144F 8.53 8. 80 14. 04 12. 44 17. 32 14. 05 13.02 14.72

15~194F 3.83 4. 42 5.53 6.13 9.99 12.73 9.59 10. 81

204E DL 1 3.13 3.53 4.38 5. 30 7.72 13. 88 16. 49 16.92

WO 100 100 100 100 100 100 100 100

AT - BT FEHE A [ nEhiesiatl.

&2 AR OBHEH B OfROHER

CED)
19504F  19604F  19704F  19804F  19904F  20004F  20104F  20144F
IS ST 1 0. 80 1.02 0.91 0.92 1.23 1. 10 0.95
14E 1 0.61 0.73 0.75 0.94 1.42 1.23 1.03
24F 1 0.59 0.79 0.88 1. 06 1.81 1.52 1.28
34E 1 0.67 0.98 1. 16 1.31 2.38 2.04 1.70
44F 1 0.94 1.41 1. 80 1.94 3. 47 2.97 2.54
5~94F 1 1.03 1.57 2.62 2.23 3.91 3. 59 3.12
10~ 144F 1 1.34 1.63 3.35 3. 02 4.53 4.79 4,23
15~ 194F 1 1.05 1. 60 3.85 5. 45 6. 66 7.01 6.27
204 0L 1 1 1.04 1.73 3.72 7.42 14. 30 13.70 12.57
HIFT - S5 a et TA N Bieeat ),

Z ZCARCIEBVEREIE OBUIR, FRIZEEDSEVERELE L0900 & o 7o L VR BELS
AL BV AR TR ED K 5 B % RIFT O ERGET D, 2D X 9 R
FERERS 2 0T LIZAFZEIXE N TIXE 7272 < . ARBHIORATE LS 25,

JATHFTE & HR L7258 OARTR ORI, kD 38 TH 5, 1 B, BERHEOY
IV E PR T E Dl O RVIRED [ S ERtraaal (R4S @E) 2#EH L s AT
bbH, ZOMEIL. FEEEMFRE LIERPECTRRBEDO SR LT =X TH Y | 2005 4
25 50 kLA B 33,815 AZFA L T\ D, WAETIEIFIITE 23007 —Z | THINL
DOBHLbDOD, PEFEEKRIZL, FEEOFEAMHR TE LT —FIFLAFELRN, T
DIz, [THEERETEE] Z2EH T 2DIFARBORED 1 27 EE 25, 2 A H O
(X, BERSRTR DR & EOBELT TR B, AR—Y HlliEE) &) o 7R IREB O
BAERFEL TWD IR Th 5, BESATER CHEEIRREZ T T | S SEREREH~DZ
MOBE BT D L TFREIND, AREOSIT TEI LRI Tz snEIL, 2 b ok
BENEDLIITENMT 2D E STo G bR L TV D, 3 K HOREIT, BEEN A 2L
AV AR BRI RE TR RGET D8R, BERE LS 0 b &b L O ANJE



HDENE T bR — LT LTI, v v F U TEEHH L TWD R Th D, AR ClrIrs
B 7% & 1172 Entropy Balancing(Hainmueller 2011,2012; Hainmueller and Xu 2013) % {if
M9 %, 7ok, #HEsHEE oM 2 MR8 5 72912, Propensity Score Matching 74 % H >
TeHERE BT o T,

ARORRIIKD LB ThHDH, # 2 HiCIIEITREBE L, ARRONLE ST % R
5, H3HEHTIIENT —ZIZOWTHII L, H 4 HiCIIHERFTFHEIC OV T~ 5, 56 5 Hi
TIIHERHERICOW TR AL O 6 Hi CIIAR Ofm & 4% Ot EEZ T 5,

2 SETHREE

TR I T DBES D HTIE Becker et al. (1977 &R ET D, ZOMIEIL, FEMEIZBIT 5
TR EER OIER & U CHEIR A2 2 . D% OO Sl 772, Becker(1974) 1%, #5811
A DNE 2 LR S TOL5E K0S IR 3 @ £85I BV TRIEO B IR E DM T
PDHEZE R TWD, FEISIDEFDILDEARITIE, RIS L > TAER M SNDFHF N E
W) BBREOEESHTG, FEb WHAEE, MWL TRLND LB L HEFE DR
19, IR IR DONRE Z HID, ZAUTK LT, BEEO B ER E I SRS IS 2/ LI- 5 & SHEE L
T2 G ORI A R L | B L 72356 ORI O 8@ S icAThbin s eE 2 T
(Becker et al., 1977), ZD7= | fEENOIGLIVD IR AN RKREIWIEE | BEESHEREME T L,
W E ORI A DPMRT UL, BERSHER L R-§ 5288705, Fi2, Becker et al. (1977)135f
ISIZITIRD 2 DOBR PR E B KT T ZEEERL TS, 1 D BITFEEHETFE2ET BT
DY —F IARNDFIETHD, FERTHHZB W TUIY —F AN T 5729, BUEOBURFE 2
VP Ub il TRV ATREMED DD, 2D | R I~y T 7 OmOWEFL NS o728
A BEOREE LS T AT 5, 2 281, M TORFEREICRE I 5 A i
PECTH D, FEMFEIGZRT T T, FEESYIT THICE o LR AE ORF R DL
b3 Z 0 | FEOMH AR KRE IR T2 003 H 5, Z05E., BiE L2 3%
e 95 L0 bR m <20, BEET 2 A6 HTLS %,

U bEoEGmEZ b LIS E S ERFFLOEEMPMTON TN, AFBHEZ XI5 L Lt
ZEIIZE A EW, BSE LTT AU BIZET D EFOBEEIZ SV ToHHT L7 Brown
and Lin (2012)23% %, Z ORI TIZT A U A THEINT 5 50 sk EOREE D45 % OHER S
Z OPWE R % Vital Statistics X° American Community Survey(ACS)Z:% VT L
TW5, FTORER, 1990 4725 2000 4EIZFBWV T, 50 LA O H i FEOBERS L5 5
72T TR <2010 FRICHEE L7 4 NIT 1T A B0 A Lo TV D Z L ZB LM LT,
Fo, BANTE RPEREIZE, RELTWDIEE, BEORBENRZVNZE, £ LT, #
ISERNEVEE, PREOBISHERSZEmN L 2R LE, ZORIZAARTZIT TR, T
AU BB THHEFEOHHISENHEIML TS Z L2 R LTEY, BREN, =721,
Brown and Lin (2012) CiZH @ OBHEIZER L TR Y, FEMRICOWTHIK 2517 T
W2V, ZO7ed, HARORERHE & (TP ROBMER R D EE2 HND,



%ﬁﬁ‘i IZ2WTId Brown and Lin (2012) LIS CHZ < OB OERN H 0 | BEME O Bk
IR E KT S EIERERDI SIS TS (Amato 2010), BEEZ IS ® 5
g. LTI, 10 RToREME, &N, P, FIEERBR O A HE, FEMSATO HEREROT &
b DR, #2 < OFEIE@ESSEE . W8 OBEE%EN H 1T 515 (Amato & DeBoer 2001;
Bramlett & Mosher 2002; Z& 2003; LAt 2005; Bratter & King 2008; Sweeney &
Phillps 2004; Teachman 2002), FEDOHEHECHEICE L ClL, BEEA NS 22K & LT
R SN TE 2, IEEOMIE TIIEOFIENZFEOFEKELMH L EiF5 2 2@ U T
FEMEOELEZ B D L 5T 298 HAF/ET % (Amato et al 2007), F7=, EOFFHIAE
IRREIR 2 HEE & W O TE TR T D BRI B < 2 & AMERT ST 5 (Schoen et al
2002), ZiL5H LIS TIIEURE OREDBEEZEMIE 203, T COLMEICE D RET LB
ISR A L. EEIPEIC X D RETITHEMRICREZ RITS RV LB LNCS
AT % (Charles and Stephens 2004; Eliason 2004; Doiron and Mendolia 2012; %%
2014),

BERS N D% DR E MR, AV AN~V A RIETEEIZOWVWTH S < OWF3ED
BHEND D, ZNODOWIIEATILT D & | BEFIC X o THEESREEE, A v Z A~ VAR
B3 2 Z & 23 FEH S Tv 5 (Amato 20005 Gardner and Oswald 2006), 7235, =& FE 2B
U CIIBEES 2 FRERICIIREIE T2 Z AR SN TW5D, £, BLBNCHEED KT T2
ZRRGE LTS5 SRR CHF M BT Ntk L0 T 2 mIcdH 5 2 & 23
BT STV S (Amato 2010), 7272 L, BEESEEAS O B O BALIZ BT 3BT O

TUELHEICBNTBEIND OO, BHETIIZOREN RV EERMT 2R LFEET D
(Zhang & Hayward 2006),
PLE, SEATHRZRIC W TR B L C & 72208, BESICRE 252 < O R FHET S
Eﬂﬁ%‘ﬁﬁ%% SR LTEARZEI3 7wy, L L, Fe3 B CIIBVEEEE 23 MBI 8 5 72
B, TOERREICKITTERELRAT DBERIIRENEFZ D,

3 T—X

i J 7 — 2 I ZE A S Y 2005 4EA B 2012 4E £ T [HhEERtEEE] Tb s, 2o
FHAIEL. 2005 1T 50-59 ik T > 72 HARE D F 4 33,815 Naifkfeand L T\ 5, ER
HHIX, FREORPL, BEFEORD., sEEORW., FE - FEtORWE L o> TWD, ST
1% 2005 F0 5 2012 FFETOTRTOT—FXEFHL TS,

SIFTHRIZITE 1 BIHOPFHETHEL CWEHLTHY, HFHIHEHT 2 8L KIEE
DIFELRWS TV THD, TRt 7Tz onTE, RO 2 SITHEET 248N
HbH, 1RBEX, MEEHRICET A EMOXINTH S, BB FEELIMZ 20 2L Lo
BEMS 2 S35, [ @EFEREWrRA) CIarbasimIc BT 2 BRI E FEE L 722\, £ 2T,
T L OERNOEEMEHE T L Lis, £, AEOSHRSGO S B, FEHD
BHIEIZOWTHER LT FEE. 95.14% D% > P E S BFEL TW(E ), 612, F



EbHODIHIL, FEHOFERD 20 kL EOFIGIZOWTHER L7CRER, 27 o)
H M 92.08%75 20 LA LD F EH &2 - T, 20 il EOF 8L NTEET 254, fil
MG REREE, & LIEZNL EE o TV D AERIENE W 2D, it 7L oix &
Ao EDEREHIM 20 FLLETE LB X BD, £ T, AEIOGHT TR R E 20 UL E
DT ELPNDGEIZIRET D, 7B, ZOFEOLE, T8 DFELRNY T L0k
BRI DN BN E NI REDR DD, LL, SRIOGHHSRT T 5 6, T8O
TFAE L7 WD o TV OEIR TN S o fofod, HERHCKIETHEI NS N EE XD
D, BB, FELRNRNWY T LERN LGS E T8R0T T L EE 0T
B OW ST CHEHZIT o T2k R, HEHERICKE VTR LR o T,

#3 TEOLOFEKRD20 UL EOT &b DA HE

. < FELDEE
EIEBHRET S <
: N - - 0B ULEDFELDEE
RBLTLBTIL | Denl|20tmy [ FEEBUDSE, | FELBIOIE.
20U EDFELLL | 20U LEDFELEHY
EH 125,788 6,115 119,673 3,842 115,831
Y INIChHHEEE 100% 4.86% 95.14% 3.05% 92.08%

L OWRIRIEE 1 RERECHEEL DB LThHY ., HFHIHHT 2 FE I RBMEZFE L2V
YT THD,
BRHHAT « TH SRR A 2 b FEE R,

2 B, B & FERIDOFERNC DWW T Th 5, [HEEMETRA] TI3EE 2 (51 B A LIRE,
1R ORI BERS F 72 133ER 2 RRBR L 7o &0 A < BB BN FET 5, ZOEMHEE
CILHENE & FERN AN 3T 2 Z LR LV, 22 T, BEEOSGE OHZIY HT 7201,
1 WiRTOEBE OREFRAEICE B L, BEREN WG SO Y U TV A Gt R N B RN L
7o ZAUT Ko THREFSDIREEDNEE S | ZERIT DR OBV A ZRINT 2 2L TEH LER
b b, el BARAIZIT 1 WIATD TEUEE OBEDERIEIZE 5> TTo, HTUTED
FFIZ1220%DIFTLIEE, | OERIC TELLNEFZITE N | THEy) | TK
I LRI LY VB RSN LT,

4 HEEHTFE
ARG TR IZBI T2 2 SO0 21T > T <, 1 D HDOSHTIE. BEBHFOREZ

KIZBET 20 Ch v . LITOFEMNET V2 HZT D,

Diy = P10it—1 + Bokit—1 + BsWir—1 + BaXje—1 + 1; + &;¢ (1)

1 Idler and Benyamini (1997). Franks et al. (2003), Van Doorslaer and Jones (2003)1%. F-#A0HEE
FENEBRIRMERCR RO A, RO THICANRIEETH L L2 LN LTS,
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EREEOMRDANE E D EBEZ LMD 70D, IFEFITHHREEZ KT S8, (EAS DT
IXEEIEHER AN S 5 & PREIND, BERDH DL FHOGE, BEE L THEINREELW
O, BEES AT RN HD EEZDND,

Wit [ FRMOZEOREL I —%2 R LTS, ROPBEL TV LGEIFEFEHERE S
<\ FEEZ T 5 2 L DR ERT2 B2 65720, KROBETBEEZ K+ 25 &
TRIND, T, ZOBBRENTHHEOBERIREICKE REEBE RITT EEZDNH 2D,
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01+ Z{”D:o}wi ( )

722l @RICBT Ddwld v =4 FERLTEY, RO 4ORNBEHIND,

minH(w) = Z w; log(w;/q;) (4)
(if5=0}
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8 RVEREMS OREZEKIZEST 5 Random Effect Logit &7 /v

(A1) (A2)
XEOFEHEESFI— X-hE E-hZE 0.001%%* 0.001
ref: R-SE. E-5F (0.000) (0.000)
X-tpE EF-BF 0.000 -0.000
(0.001) (0.001)
K-thZE E-FEMZELUL 0.001 0.001
(0.001) (0.001)
X-EE . E-hE 0.001%x* 0.001%
(0.000) (0.000)
X-BE.E-EMEUL 0.000 0.000
(0.000) (0.000)
*K-HEMEY L E-hE 0.000 -0.000
(0.001) (0.001)
K-HEMZEYUL . E-BF 0.000 0.000
(0.000) (0.000)
K-EMEUL E-HEMEUL -0.000 0.000
(0.000) (0.000)
KIFDFERHES=— REZEQOEFEHEN-4FLUL -0.001 -0.001
ref: REZDEEHHRL (0.001) (0.001)
REZDFEHEN-1~-35 0.001 0.001
(0.000) (0.000)
REZDERHBEN+H1 ~+35% 0.000 0.000
(0.000) (0.000)
KEZDFRHEI+HAF UL 0.000 0.000
(0.000) (0.000)
BEELHIEBS=— 0.004 %% 0.004%*%
(0.000) (0.000)
RFE A -0.000% -0.000%
(0.000) (0.000)
FELDH -0.000
(0.000)
FrEEE(AM) -0.000%**
(0.000)
EAEHYTZI— 0.000
(0.000)
BERHYTZ— -0.001%*
(0.000)
KOFRESF=— —0.001 %%
(0.000)
EOMESZI— 0.000
(0.000)
FERTI— Yes Yes
HEEH AL RE Logit RE Logit
REAE -1426.846  -1409.246
ST HAX 115,831 115,831
(E 1) : ONDOEIE AR —kioxt U OB R IERER 2 2R T,
(FE 2) @ ** 4% 1%KHUE, **1F 5%/KUE, *1X 10%/KMETHETHD Z L ETT,

BORHERT « [ ERETaaA ) 20 b EH R H,
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5.3 BEBEISICE o TA UV HZNANVRIZELT B0
AECTIXRAFEBEED A o Z N~V AR BB E I KT T B L~ vy F o 7k a o
THHTT 5, K13 L 14 1 ZBLRIOBERS S A 2 V)L 2 AT TREOHEEHRE R 2 =
LTWb, M 13 X 14 TlE~yF U 7OV 7N HOTZEEMED ZDRE &
Propensity Score Matching(PSM). Entropy Balancing % AV T\ 54, £, BEDo5H
MR THDK 13 WD L. BEEFEN GBS 3 FRICODIE > T TILHADHE L 72> T
Too MATHICAHE & 72> TV D DITBEEFEOE DA Th 555, IR E L THER®IZ A » Z )L
SV APEALT DERICH D EF XD, ZHUTH L TREDOSHTREROK 14 2 /7.5 & | B
IAEICIZADEEZ RT H OO, ZTOBITEDEZ R L Tz, ZORERIX, BEFEICIEA
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FHRDOIEDRED 2 >Th o7,
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BHETITRMEBEIS D> 5 v 7 8 A L B~ )L ZTRGI e B DB %2 RAET 78, et TlT
TDOYay I R—RHTHY, B 1 fﬁ?{ﬁi))%)‘ VHENASIVARE EL TV, ZTD XD
2B OENDOE FITIE, ZVEOGAE I TRVEBELE 23 AN D & 5 s i5 A2 TE 2 fRTH
LHEE LTIEM éﬁ’(%éﬂﬁm‘ﬁﬁ)%éf:@fic‘:%i bihvd,

13 BFREISDS A 2 BV~ VA RITT R (B1H)
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1.80 *x%k -] 68 Hx*
e mEXEDE PSM ® Entropy Balancing
TE 1 %3 1%KHE, **)T 5% KM, 1T 10%KETHERTHDHZ L 27RT,
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DA BN~V AREEFIK ZETRELTWS,
EEHEAT . T EERTE] 2> DEF M,

14 BEBEISS A 2 2L~V A RIE TR (k)

1.50 *
1.13

£
1.00 0.88 g1

0.38

B B2 i HE
-0.50

-1.00

-1.50
148154 \

XX exx -1.60

-2.00 * % %

BEHEDE WPSM Entropy Balancing

L ¥ 1%KAE, ¥ 4L 5% KUE, ¥ L 10%KETHETH D Z L &2RT,

2 HHTEH LTV D A U H L)L RERIE D ZE 571 B R0 A 2 B L AR ) B BEMS R (61 47)
DAL H N~V AEEEFI K ZE THHL TV,

GORHEPT - [R5 R E M,

WIZIK 15 & X 16 O F il O BFERERS A FBIAORERR LI X T 5 B0 i B & LT
<o 15 £X 16 T~y F U ZRIOV 7% Hn :q:i@f DEDIRTE & Propensity
Score Matching(PSM). Entropy Balancing = f\CW\ 55, £9°, BHEOSITERTH D
15 %55 &, BEFFEICIZADHELE 2D b 00, ZORITIEDHEE vo T, ek, »
THOHEGIFIET S A B RAREBUIAFAE Liﬁlz\%)@@ HIELE 1 520 & EBIAVREREEL 23 B8
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Appendix A : BUEBEIED A X NNV RIZRIETRE

Bt kg3
EHEDE EHEDE
ATT N(RY—kA2k)  N(@vbE—L) ATT N(RY—k42k)  N(@vka—L)
BB (L) —1.660%%* 63 52,346 —1 47 THx% 124 55418
(0.420) (0.300)
BB ER 1) -0.492 49 43718 0.293 94 46,814
(0.501) (0.362)
BB E £ (t+25F) -0.256 33 35,591 0.270 75 38,442
(0.623) (0.421)
BHIB3E L (t+35F) -0.505 20 28,185 0.881% 57 30,710
(0.833) (0.498)
PSW PSW
ATT N(rY—kA2R)  N@@vrO—)L) ATT N(kY—kA2k)  N@oba—jL)
BISE(LE) —1.684%xk 63 52,346 —1.540%%* 124 55418
(0.562) (0.408)
BB ERGEH1F) -0.534 49 43718 0.232 94 46,814
(0.453) (0.455)
BB R (t+25F) -0.313 33 35,591 0.184 75 38,442
(0.729) (0.547)
BIS3ER(t+35F) -0.560 20 28,185 0.805 57 30,710
(1.060) (0.669)
Ebalance Ebalance
ATT N(RJ—kAvk)  N(@vbE—L) ATT N(RY—k42k)  N(@vka—L)
BHIB (L) —1.667%%* 63 52,346 —1.596%%* 124 55418
(0.456) (0.398)
BB ERAHE) -0.580 49 43718 0.177 94 46,814
(0.391) (0.418)
B2 FE R (t2 ) -0535 33 35,591 0.377 75 38,442
(0.500) (0512)
BHIB3E L (t+35F) -0.775 20 28,185 1.131% 57 30,710
(0.701) (0.604)

GED : ONOMEIZRE— B U Cifl 7 i 2 ord,
(1 2) « *** % 1%KHE, **T 5% KU, *[T 10%KETHETH D Z L ETRT,
E3):N(RYV—=FAMIE R —=FAV MIBT2BIEOREZ . N(m v b a—A)EERIZ Y — b 2
v OkEBRGE LTHEICH ORIz 2 b — BT 2 BIIE AT,
(E 4 KRB LE, tHLF, 2 45 t+3 EOMEIE, BEFHIFEZ t-1 44, BESRBRR A t 2L LTS5 0%

Krai A " LT 5,

(I 5) : T LT D A U H AV RFEIED ST, KRR D A 2 H L~ )V AFEFED & BSR4 (-1
E)YDA BN~V AEEEFIK ZE TRELTWS,

BORHERT « [ SRRt 20 b EH R,
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Appendix B : BERSE N TBNREEICRITTRE

B i
THEDE THEDE
ATT N(RY—FAVR)  N@rba—)) ATT N(RY—kAVR)  N@rba—L)
BEIBE(t4F) -0.099 67 55,196 0.040 131 58,872
(0.104) 0.071)
B E R 1) 0.095 50 45917 0.107 102 49491
(0.126) (0.085)
B IE2EE R (t+25F) 0.138 33 37,429 0.136 82 40,717
(0.159) (0.096)
BEIRSE R (t+35F) 0.114 19 29,662 0.136 63 32,532
(0.216) (0.113)
PSW PSW
ATT N(rJ—kA2R)  N@vbE—)L) ATT N(ry=kAVR)  N@E@vka—IL)
BEIREE) -0.098 67 55,196 0.035 131 58,872
(0.149) (0.084)
BESE1 FE R (11 5F) 0.099 50 45917 0.099 102 49,491
(0.146) (0.097)
BEIR2E R(t+26F) 0.140 33 37,429 0.129 82 40717
(0.211) (0.112)
BEIESE R (t+35F) 0.116 19 29,662 0.134 63 32,532
(0.311) (0.130)
Ebalance Ebalance
ATT N(RY—kA2R)  N@rbo—)) ATT N(kY—FAVR)  N@rra—L)
BEIRE(tH) -0.085 67 55,196 0.026 136 62,645
(0.134) (0.082)
B E R F) 0.163 50 45917 0.094 106 52,710
(0.143) (0.086)
B2 R (t+25F) 0.203 33 37,429 0.169% 85 43421
(0.172) (0.100)
BEIRE R (t+35) 0.097 19 29,662 0.155 65 34,748
(0.174) 0.117)

(ED : DNOMEIZRE Bt U Cifl 7 i 2 ord,
(£ 2) « *** 1% 1%KHE, T 5%AKUE, *IT 10%KETHETH D Z L ETRT,
E3):N(FYV—=FAMIZR)—FAV MIBT2BEOREZ . N(m v b a—A)EERI Y — b 2
v OkEBRGE LCHEICH ORI 2 > b — VBT 2B A T,
(E4) : Rho t 4, t+1 4, t+2 4, t+3 FOMIT, BEFTEL t-1 4, BRI Z t L LS a 0%

BESZRLTWVWD,

(G 5) : pHTITE A LT 2 EEAOEEE O 25 1%, KRS0 ZEIN R 2 OSBRSS BT (-1 42) 0 ZE
EEAZ5I< Z L THHLTWA,
BRHEAT . T EERENTRE] 2 DEFE M,
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AR T, 121 HACRAEF e A ) (R4 M) ORBBEI 7 m Rx 7 —2 & Hn
THARIZB T 2 E AR m R E AR K DA O ZE(IZ >\, E# - FEER @5 o
RO 2,

B im m BB AT e A O SCARCIE, I L » TR S N 2 BRI OL—F U ¥5) %
Ho TWEHEEIBDT 5 Z EBEMIN D, AT, FFER ROV TIEFREA N
T, FONGRITHES LR A EW 2 R o s ESOMEEE L IRESD~=a7
WVEBLNDDHZ LD, B & B8 LN AT 5 Z NSNS, ZoHEEh
MG OREN 72 S OIXHM - HIETH v | FER ~ = 2 7 VEBOREKFNIY— X
BCdH 5, Mk(2009,2011), Goos et al(2010), Autor and Dorn(2013)i1Z L uiE, Bk H
ARTHYHBFEINEF T 2T OB S TWD, Fio, EMES OL—F ) 12
B RLEe &% B DA, WOK TIE SRk, BOE & S LT b 2 & 23E
fiENTND—FT, ARTITREBOBATECK EFRETH L HOOFEBEICRE SN
L ERN) Ob—F ) BEEB IOV TIRED LTl n 9,

B L. BARTIZIES - EEBBNCEATR AL B SR DO BT R e > THND Z & 1B %
bNb, EWVWHDEHARDERBEEICOVTIZEMNRAMERET VT L > TEYE
ANAEL T BRI Z TR DO A~ A v R &N Tz 357
EOHARREET ARSI, RAEO BT EE OB L ZITIZ NI EREZILR
%o, BROERZES V—F V¥EK) TIOL I RIEBBEREN L) -7-Z LT, Beké i
B ZMEMP BT RN B D, — 7T, FFEHBET IOV TUTIERBEE O L 5 72 H
ARHEREITHER O Z L1372 BRI AN TH L Z LA — K Th o, £DT
D, FEIERUEFE A~ O T B B I E R M R B AR RIS T2 b L R RV, BIOK TRl
BENTWDLEIRNN—F LV EENL~=a T IVESE L Vo AL B AR TIXIEER
BETHEZIEL WD Z RTINS, & ZAN, lx OF7 @3 ORkFEERHA 2 F 1k
¥ FEEBIBEEICE B UTHGE L7213 72 <L 2O XS e TRNIEL WM E 5 T H I
TIERV, £ 2 CTARTIE, 121 HACARAEFREETTHE ] OKRHEI 7 v <37 — 2 %2l
T, EH EFEERBLEF 20T T BEEOZLSOARIR A DRI A 7D 2 & T Heffrfm m A
BT O B ARD T B i~ DB A MR T 5,

F T2 HAR ) B AR TR R O S B TR I BT S 7o o0, WA IERL - FEEHL Ok
FIERREDORN G R D Z LN TREND, AARTIZIER & IFIEH O T B SR 2 6 [
R EN TS, ZOMBITEERERRELE 2o TRy, v V77 v 7Bas L

1 2005 4R E TOEBFHEIZL D290 TH 5Kk (2009) Tlix, —RFEZHOHMER SN TEH Y, —KFEN
PP LB ERMA TN EMSHEIL TS Z & &> TV 5 Hhizk 2009, 80 H), % D% O ESHA
T 2010 4F121E 15 kL BB ZER O 2 HEBIAEER 1T 18.4% L 720 . 2005 D 18.9% L W IEd LT
WAHLOD, 2000 FD 18.5%., 1995 FD 18.83% L IFITE L 52200,



S TZIFEHD B ERBEEASDIRPEEBSR PR DL TN D, L LR B HAR M B
R K > TRENWD T 2 ERRBEEICIEER THEFE L TV I2gAI1S, St/ ie s
PTG LMBIC /R 2t TEOV WS Z IR LIS WV ONE I I, Enoiz
PR TOGHIEH E D STV,

ZH(2009)<C 55 B BRBFFE - BHERERE(2015) Tl IE IR Ozt OREREIZ >V CTIEdk
ERREB ORE ThH L HM - HTR OB R b Z< b 2 MRl Tnd, £72,
PNEREH 2 8 U 72 IEBER L & 80k 2 08 B U 72 BRG] O R FRR L 23 B 72 1) |
PNEERES HH CITERHA T4 CRITRAE S 22\ DTkt Uik i o0 TEBLERHA CII R 72 2 I8FE D
MADBZNEWNS, Z 9 THIUXE - HATRkOIEEFERAEIE SR &0 9 RS Fl
HAT&5Z b EMERE Lo < BRI CITimR B 12 BRE S U E BER B o rTEME T
DIRNINE LIVR, & 2 CARE CIR, BT AL E i 4R 0 FHs 5l D IEBIRRHE £ 3 & D
EONITEIR 5> TV DT ONT, NES - SN B H5 DRRIE 2 B L CTOoth&1T 9, ZiZ
£ 0 BAfESR ORFEZA L ORI TZ T T < | BB BT 2B OV T b ETT
Do

AKFEOWMITLL T D@ Y Th 5, 2 HiTIEIEINR MRS A & R —AR{b 72 SHFE 2 b
(B4 5 SOIRM O, FEIE O IERERHRIC B U COEATFZE D fn B2 3B+ 5, 3 fi ClIAR O
SHTICHWD 121 AL HEEAA ) OBEEE, KOOI D 7 — &2 WU 5 i Ffit
XZHONWTIHERD, 4 HICHONFERICOVTHEZRE L, 5 HiCTONMERNDBOREEZE L,

2. JeAThige

2.1 HAR R m R B A & RS

DD S FE LW ICT HAli oS T, FHCERA 72— T B~ BT 2 R
HEEZ LI, V—F UEBICER LT EAN RIS E AR K D00 b 0 <
7RETHE ST TW5, Goos et al(010IFEMN 2D EIEED v = 7B RS iz, £ T
I3, BRI - BT & o T BB e L — T L BN D IR ORGSR IS S D DRSS
=R E NS T —F U TIEROREWHBEZ EI W~ =2 TIVEBNRZ N EZE X
HNDBED Y =7 BTN D Z ERERBIND, FNEFIRHIZ, V—F U EBDZ L E
ZHND —HEEBHBSAEREIBEIRE > = 7 XA 2B R 415 (Goos et
al,2010,Tablel), Autor and Dorn(2013) % K[E D 1980 25 2005 FFIZHT T, HEMARIERR
ROEPEN, TEH - BRI, FBE Vo o —F L EB RO L, — R
IME R T D Z & s LT D (Autor and Dorn, 2013, Tablel), FCKLIANTIX, BATH ML
7K (200912 3V THEPT - Ee ik 7e & OIFEI MK & — & AWk 72 & OIFERL DO FALE

2 European Union Labor Force Survey(ELFS) LV, A—A MU 7, ~F¥— Fr~v—7 T4V
R, 7902 XU, TANVIU R AZVT NIRRTV AT HE IV T == RV
Ny AL v ATV z—FT . RAY UK® 16 BEYOT —4 & mIfEl ST 5,
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BREML TG Z & &, AR & OEMPAFES OB HHE Shiz (hk 2009, X
5)3, F7-. Kizima(2006) TiXA v ROTHIZB N TH L & M - ks smLe, =
SN LT D 2 &R STV A (Kizima,2006,Tablel),

BL, Bk E HARTITERDFHED RO D, K TR DR I TV D L—F V¥EE
RFDORENRIEFEDOOE S TH A EFBERMICOWVWTUIAATIHED LTE LT, ZOEK
& LTk (2009,80 H) Tid, HADHEMALT L L TR TIERVESLEATND Z
EREEDNTND, BAROEBRIZEB W TECKIZENLN—F VEBENR L VO ThHIUE,
Mrm IR E AR K DB IRCKIZ ERE S RN E B X b, T, EHEHEOEE
bLEEbIWD, HARTIIAFERU AL FORKEE L TRYIORERZR#ET 2 B AREHIE
TRLIE LIRSS, 2O X REEO FIZW 5 HAROIEHMBITHEMNERC X 5
AL OSSR E LA OREIZ I NI ERBEZLND, FBERICIIEATA T —1F
REAELZGFHELTNDTHAI ZENEZ LN, TNB—TF EB O %
LTWEmREE b H 5, DF V. HABERIETO FICEWIEIERE A E IZBRIVIFCK & F
RON—F VEBOBMENMPHER S NDP, EREAENEENDL E AP S &0
)TN TE D,

KT D, A ESNTEBEFERNO DT e —F L LT 1 2R LW, X1 T
X, BEBNCIER - FEEROEIANELRD Z L0, HEIRHAE L VE Y =T HBE B &
BNTR LTe, X1 224 CH BT - Sk s n & Sl - HiE - BbloEns & OV EEE O
DR, Y — B AEENE R OWIMEM A B o & bR TE D, ZAUT DWW TIERRCK
LRERDERITH D, FEMICOWTIX, FFEHERE DL LM TiE 2000 4 F TlE E5-
B TH D2, UBIIBITNTH D, —J7 T, FRICIESEHE DLW FH T 2000 4
P E TRUENNTH o 7203 IEIME R & 725 TV D, FHICOWTIEB LRI R %
&N SN0, WAEMITERCTER Y, KO A—F U EBERZNEEZLNLIEEM
DN CTEBBMIPGTETIERLNRL 2o TND Z D iR B e 5= o
WETIEEMFEERICBOTIAEZOMNS LRV, L LAaRBEK 1 205 THEabiem
FHETE RV, 22 TAMTIT 21 HidFEE R OfMZET—2 2 M, 3781 7T
DN—F VEBMREY, ~ =2 T NVEBORZ R D Z & T, IERL - FFER TR HH
AN HND D, FEIEBIZBRIVUIFCRISEVMEAIN L S D ) E W TR Z1T 9,

s TOIEN, =4 - NME (2012) TiE, BEOEWERZE L B4 O EREE THE RN 1990 K05
2000 FEARETHCHM L7z—F THMOELEDORE TR L7 L 2R LTRBY ., G220 THT A
U A & RIERIC b3 U= e 2481 L T\ A,
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BRI R BT AR O R 720 T < | mili b DN RN T & 2R L TV D8, A
¥ REBHTERCH — E XA L TWRNWZ L2 TIE, ZOBICEARN L o TV D,
Tk 3 BN R AL & W% 7217 ©72 <, Autor and Dorn(2013)#1Z U & L T,
Dictionary of Occupational Titles(VA FTiZ DOT i 9 A2FIH L C, BENDE T Lo
—F GRS EENCV—F CEBORE AR L HRx RER T ST 5, Fr
(2. Goos et al.(2014)<°> Adermon and Gustavsson(2015) i, /L —F A JE R 1
RESEBELTWD Z L0, BEBENESWITEPHEE O LI BN >Tnd Z
ERFERM SN TWD, H7eAlZ, Adermon and Gustavsson(2015)[Z A Y = —F DT — X
Z . Goos et al.(201)ITFKIN 16 HES DT —X %, KED DOT EFEOD T =9 En
TW5, HARIZEWTHIZE NG E CHitE SN B EZT — X 2 H\W5H Z & TRED
SHMAREE B X b D, LU, BIZITHARTITHFEGEBARCK LR HE Y L—F 1k
EhTwaniel £ H LFRBETH > THOEBOREEBRRLR > TV LB L H D720, 4y
W RO N R D 2 L 1B 2 b b, Michaels et al.(2014) Tik, St 11 HEOH T
H HARZTFIE ICT HEE N EEB L~V OO Y = 7 2N EE TV N2 & 2L
TW5,

2.2 BB A & FEIEBL o s
HEMTORENFIHMHIO TRV ELDIBERICHIANY . EHORLEESCE R
IZHEMR - TND (k- FEE - B0 2010, SFERL 24 AR T978f%5 O o41)) . FEERN S
EHAOEHIL, 2O X5 2RBEOMIK E LCTHIff S TRy, 2 OMREFANRSH 5,
X% H(2008) TlL, FEIEBEM TH o> THA—BETOEGENE W LI L 5 EisH
27T A< Z LR S LTV B, LKHI(2009) Trdam A FAAEIC £ > TREENBH TIERE
—JRFEC O IEBIRHAN 2\ Y HRIRIC K 2 IE MR CII R e A~ b e S 7=
— AWML B END L) I T, EHERHE ORFEREEI IR & i b [F) U R
FRETeoTERY | B - B FEN L < 7o d 2 L biEf ST 5, U (2011) Tl
RENT —H e ANT, FEOIERERBEERICOWTHRENEAICL D b O LRk X
HHDDELLDORENL L 2o TODDROHT STz, T OSSR B TITAEIENEE
AN X DB DLV e CIENEBS IS X 0K 8 50D 1 RETH D Z &7
HOEMNZEINTWD, 72, BHECBWTAKRE TIHIEREMN &2 > TV L 5GEIZR—E3
NOIEBEH A~ D 0T WA, eE TR D &9 REBRBIR SR o7l ), 20X
5 72 BL OB NI OWTIE, MO - &R - AFEQ2011), fB0 - A - Q01D . Lotk
TITHOER 2T 5 2 L N ESERBRICER > TO DN B TR ENREER LSRN
ZEEEML WD, Fim, MK - B(2013) TIE, IEMUESHRN ST WIEMEIC DWW T
N, B ZRHEER Th 2560 F A EEZITIXEARR Th > 72556 ik 55 B R A3
FEWGA, RO BERBN /NS WIS EIROBRIC ARy N —70f U2 —Fy b
EHT 256, 72 ECIERME~OEINR L 2o TS L9, S HIZ, 1A (2011) TIE,



FEIEBLE F O IE BRI R I AR AR E 2223 B IEIERUE AIZHE W TV 2 RARERIGEIERLE A ¢
FNZ ERRINTVND,

FRBFLLISN ORFFETIE, /IMZ(2010)78 OFff-JT %5213 TW A IEIEFE M E 1T CIERER# L,
R E < 725 LM LIC < e D LW D, FPEIBURIIZE - HHERHE(2015) T3 B O A
(X0 MR, FEIKE LT OEBERN LN D L AVRIN TV DIEN, REFSEK R
BHEIFE TS STV E N,

D EATAFFE T, NERE I CRIFRE CIEAEEHL L T\ D 2 & BB D IEMIC
BT W L Bo e ORRFRITER - HATROFHR R E NN L HEEZIT T
DIETFHEAE I IERICEIR S NGV 2 &3l LTI S5, 5 - Bl o
DL <125 TVD Z EITHOWTIE, HETRm A E TSR b OFEEMO BN E 2D
WD, BRHZ, HffER ORI e DEFENIE X 5 &5 2 Hd Y — B A CILE S th
(2 — B R &0 D RBUTHEGE SILTWL AR, SEEFH2009)1% AR — 74U 4 -
VAT AN D, TARBERORRME] 0 TEBAREINE MRV EBIZEERERD Hx
SALET D Z EERBRTLIN, P—ERARIIIND 2 BHEMNMEW O ERERES ST
OO E LR, 70, FEQO0ITIEREN LIFEHEMOHHTHD g7V
R OFEEZBERL, 2hERTDEEMMO A Y v MTOWT, FliE O3RN NS
KEEEMTRE AT V== PR O25% % TWD, DX ) BRENHHEN
T INAT Y » RIIZBWTIEERD D EHASOEBNFAE L TV DO THIUEX, NEEEH
WL D EHEERFIZIERBFRETH DL E VIR E LEANTH S,

LLED X HICIEERID B IEBLA~ ORI 2 7S B 2 < O RBIITOIR TN D, K
Fa Tl BRI BB D 8 & IEIEBL O EMERIICE B 35720, IEIERIROEZ O
itk & 2 0% OIEHIE & OREIC SV THRFTT 5,

3. T Lo FRE

3.1 T—X

AR CIIEATEE 121 HACEERUFRA] o 2002 4F£~2006 Fiid 4 EIZHWD,
AT TR 14 45 10 A RKFEACTHAIE LT20~34 i CTH o= BB L oo TR,
pk 18 AR E RAE EREFAE O FH A X 2 b BAE R S T b, BTG BE R AR
B4 (BURBFHEEDTZEEZE) Tk ZEIRmB O (b & BfRn 7@ i BOR IS B3 58] 12
X0 B LA R 2012 A £ TTH DAY, 2007 FELUEA CTIERIBENERIC
BWTRESCE AR LR L - S6 0B S I oW TTEM S 2 WG L 7t > TR Y,
2006 4 £ TOFHuz AT Tz,

EAEREIZ WL, T8t EokE - F¥EE, BFEXOFE, AETEMLSE, E

+ S OBEERIBN K OBIERDUBI T 20 21T > TV D7D, 2006 4E7— X (2O TIE, #t
HEH L LTorbnd,



KOS - WEE., 731 b, 23— b, DEFEIREFEFTOIRELR, ZKttEE - UERE.
ZOML INHEEFEPBIRL T D, AFTIE, Eito NERORE - 1EE8) 2 EHEN
EEZRL. TANA IO HE - Bt CEIFEHEH L ERL TS, £, 2T
SFTICIE L TRt EoKRE - FET, BEREEOF RV, BETELSF. T ofiIkRs
L 725,

BREEIZOWTIR, TRERY - BT 722 (s, BHpeflE, EEotE, IkeottsE, ¥
—EADME, REZOMF, BRREOLSE, & - BEOME, AELR - FEBIEEOMt
F. ZoMmoftE) O TR TWD, ZORFESREIZE2 G AFETiX Autor and
Dorn(2013)® Table2 # & E 2, fh¥ER, V—F L ¥, ~=a T IIVEBOEEHEZ 2
—ZVERR L7z, BARMIZIE, & DD Autor and Dorn(2013)? Table2 (23 CTHiG: ¥
B CRICFMA CTH 5 = & 2o 188 ) o + (Managers/prof/tech/finance/public safety) &
FENTVWLIRLEFMBEB LY I—N1LL, rY—F U EBTHEEBT O+

(Production/craft,Machine operators/assemblers,Clerical/retail sales) & 72> T\ iuid/L
—FVEBF I N1, v =2 T VEE TR T O+ (Transport/construct/mech/mining/
farm,Service occupations) CHIUE~ =2 TIVEKE L I —N1 725 X HITRY )iz, &
R& LT, THhg2Ess (09 - Shmk, Pk, (L) . ~==27 /v (—E A0k, Eifnd
EHk, MREE) . v—F o (FFMk. Mot - BN, AEPELLR - TBR) . Toft o4 X
e L TWDe, 7036, EAEIEE 121 HIdAFEERIETAL) OFRE T, Pk 14 FRFIC
M IBPKFERETHLZ LD, AROSHIT CITEFER IR ONTZT —Z PHNn LT
52 LICITRBEEET D,

3.2 HeAfrlm B HA AR & A I B 2 T Tl &

Autor and Dorn(2013)7z & DUTEDHFIE TlX DOT 7> 56 &K TRFE D L—F L R RIS S
ZEID YT, GRS T b, 121 HARAFEE MR ] ITERX RO TH D Z
EG DOT EDESIITERNI L0, L H EOIEXNE L TH HARTOELERIT
K EITR D2 bBZ2 NS, £ 2 CARTIE ERO X 9 ICHRER XS 04 B DR
DoiTle, THIRER. V—F VW, ~ == T NVER, O] OEBSEY I —%2 v
T, T OHERBIRIL DR 2 IERL - IFEHTTBTHHINCAT 5. BRI, S8 & R OIEHS]
JERA I —, IEERER L I — L EB NS I — 5, EHMEREE OXB O, T
MNOIFEHUTEA LT2E OEB RO, FFERD D ESUTE LTeE DEB DL
b, IEEHMEREE OEB P HEOEADOZN T ONT Y n AEFHE L VR T 5, BARN
JEFMEAT A S WIEIERE M ICB W Tk, BARTHECK L FEOHEANH DD TH

s AT, DITRRIZOWTIIRMEE Y 7V LA ZRS L, IER - FFEREMNE L IIRHEORR LA
HELSNB I WE ., B ROE IR LI,
o AATOEFORN LB D720, —TF U EENOFHBMAZTY H L7 b X3 OZEHCH 1R LA
RN T E1T D,
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L V=T VEBP MO EBE~OBHN L o TnDH EEXbND, £To. 220D
DOFHE TEHEEEZRD SN HMRBEE TIERL . BARRG I~ =2 T IVEBE~OBE)
NELIRDLDLETPHREND,

T, FEBICBTIENBEOEWE 2 Fu—)L LESAICBWTH, 7 1 2 E5HE
Ik DR EFBEOMBEA N R OND 0N E ) 0 EHRT 5120, UTQOXROZE T E Y b
ST A EIOEGEBNIAT S,

Pr(JObﬁH = ] | Zit) = f(Z’t}//) (1)

IR, AR, ERO~ =2 7 VER, ERONV—F VR, ZOMEBDOENEN
SR, FEERL T L T bR 8 50 3 7 ORI BT B R TH 5, L 13k
HomEY a 7E2HAT20HEETHY . S8 (¢ B) OIFERZ I —, BEHHL I—,
e & W o Te S OB IR 2 . S I —, Tty I —, AREY I—. F
JEZ I — tHIOABEH Y X I—, tHo\Epidh Y X I —E Vol flAN 7 D ¢ HiofE A @M
wHWND, ZOZET ey hET AR SHNCHSERICR T2 7 SV —F
VEBIIET DY Ay = a T AVEBIZBRT A TABNAT D A D S
HRFICIEIER Y I — ORI FIZEH L, ERTSHIC A TIEERTSG IO TRCKIZET
WA IR BT AR K DIRO AN A Z D0 E D AR T D, 7B, AOHICHWD
T OIEARHEITFR LITHHE Lz, ~ =2 7 AT OMZESIF CIETERERE N £L
V= a TIVTIEREZE DD IO fIREB CIIREESCIERN L 2o TS,

£ 1 WHIOIEM « FEIEH X FTEES CET 2 0TI W7 — Z O IR &

R(RYER SHL—FUX SHEREBE SHv=27)L SHETOMmES

AR 250 BREE e EHUEE  HFEE
A ) BERE TH FRERE T EERE TH FERE FY EEFRE
READKR (K HI8) 325 2.1 394 1.92 1.90 1.66 3.66 2.10 430 2.38
iR 073 044 OT1 045 08 035 060 049 057 049
JEERFI— 027 0.44 0.29 0.45 0.14 035 0.40 0.49 043 0.49
RF, RFREFZ— 023 042 022 0.42 028 045 0.6 037 023 042
BEX.EM. aEEFI— 028 045 025 043 034 047 026 044 020 040
TS I— 046 050 053 050 039 049 043 049 040 049
HERESI— 030 046 028 0.45 033 047 0.31 046 029 046
FHRESFZ— 022 0.41 020 0.40 022 042 0.24 043 023 0.42
tHlIC @R A S— 0.08 027 0.08 027 0.09 028 0.07 0.26 0.06 0.24
tHlIC AR A S— 003 016 003 0.16 003 017 003 016 002 015
Fin 2882 423 2878 419 2899 423 2857 433 2895 427
EERIEIOARBII— 0.31 046 025 043 036 048 035 048 041 0.49
T EFRIE31~499 AFZ— 040 049 042 049 037 048 042 049 040 049
e 495 447 506 458 544 446 396 409 408 423
EARH 32,029 14,714 10,258 5779 1278




3.3 Bl B A & IEE RO E R Z B3 2 0T Tige &

ZTIRIERMSR A NS LRI X SR O EOCE B LTS E i S vz iy
(2011 D E T IV HERLT 5, U J57(2011) Tlix KHPS O /SR LT —Z Z N TWND Z b,
U5 (2011 D HT FiEILE O F FRBME AKXV T —Z Th D 121 AEEEHEBRA] <
HLFEMTE D,

exp(X, /)
> exp(X, )

Pr]zHl prOb(yiHl = J) =

(2)
Pl = Probia = 1) \ppm p i3 el MicsiReg J & 2B iR THY ., X1
ﬁ%#é%ﬁ\ﬂi%ﬁm&kwf&éoﬁl%@%¥%%Ji@ﬁ%%kt%kﬁ{%
@%@%ﬂ6\12@@%#Eﬁ%%\2:ﬂﬁ¥Eﬂ%@ 3 =R ERERHL, 4 =5
ﬁ%%ﬂﬁiSzﬁim&bfw\oﬁ%%ﬁ ”i@kz@t%@%Eﬁ RS I —,
%%%%ﬁ? M — AEUE X I —, A I — BEREY I — Bk
. Eﬁ%ﬁ%n’*&& I, tHIOABRHY X —, tHoERHY X I—L LTS, Z
DA OBIILHEIZ OV T | RN T QOIDICHELL TV 5, (B L, FRFEIEHRITERS
DA I —ICEATEY  YiX I — OO R O | BN R MR ER T I CHn
HMGEHE THOTHIZEIEREBR LT VO, BT 50 —F U EBOREEE IXIER
LIS WOPNERER LTV, Ik, RO Tl ¢ WiIFEEREHE 2ot R0 RE S
LHTch, ZZTCOREARREEITIER2ITRT, £22A5 L, FFEHORNTH =K - TV
SNA R TENE L 2o TS, FRRIZOWTIIREE « REFEFEEEIL 15% & D7 n—
FUEBA~OWEFEN 49% L 2 < 705 2 E BB TH 5,
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#* 2 FEMEMA OEBERHRIZBET 2 0TI W Te T — % OFEAHR &

DHRER tHFERERAE LK
g EHE  BERE
WERBAE 2.16 1.60
IN—kTIJLISA+ 0.68 047
IREHE 0.12 0.33
kg 0.19 0.40
RE, REREF=Z— 0.15 0.36
EXR.BEM. aEES=Z— 0.29 0.45
THEFZ— 0.72 0.45
FEREI=I— 027 045
FHREFZI— 024 043
@A S S — 0.09 0.29
tEAICABRRE A S— 0.03 0.16
25i% ki 0.24 042
25~295% 0.35 048
30~347% 0.33 047
35~395% 008 027
ERIEIOANRBESZ— 0.38 049
T EIRII~499 AT Z— 0.39 0.49
E3)f ke 0.36 048
E3jE S k: 0.20 040
gfmo~34F 023 042
g4 ~54 0.10 0.30
HWRER (FEM-HITE. EER. fRRHE) 0.17 0.37
a7 I (S—ERE. EHEERE. BHEE) 0.27 045
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[Abstract]
Many industrialized countries are facing an ageing population. This threatens the
sustainability of the social security system. To overcome this issue, policymakers must
consider measures to encourage older people to work. Job-related training is considered
to be effective for this purpose because it can prevent the deterioration of human capital.
However, studies that examine the relationship between training and employment,
especially in Asia where ageing is advancing rapidly, are still scarce. To fill this gap, this
study examines the effect of training on the employment of older workers using the
Longitudinal Survey of Middle-aged and Elderly Persons, the largest panel data
available on the elderly in Japan. The key findings can be summarized as follows. First,
the probability of re-employment rises significantly one year and two years after training.
Second, training is effective in the case of re-employment as regular worker. This effect
is notable because most re-employed workers are employed as non-regular workers.
These results indicate that training is a useful measure for keeping older workers in

work.

* Takushoku University, Faculty of Political Science and Economics, Associate Professor

Panel Data Research Center at Keio University

Keio University



The effect of training on the employment of older workers

after compulsory retirement in Japan9

Kazuma Sato”

Abstract

Many industrialized countries are facing an ageing population. This threatens the sustainability of
the social security system. To overcome this issue, policymakers must consider measures to encourage
older people to work. Job-related training is considered to be effective for this purpose because it can
prevent the deterioration of human capital. However, studies that examine the relationship between
training and employment, especially in Asia where ageing is advancing rapidly, are still scarce. To fill
this gap, this study examines the effect of training on the employment of older workers using the
Longitudinal Survey of Middle-aged and Elderly Persons, the largest panel data available on the
elderly in Japan. The key findings can be summarized as follows. First, the probability of re-
employment rises significantly one year and two years after training. Second, training is effective in
the case of re-employment as regular worker. This effect is notable because most re-employed workers
are employed as non-regular workers. These results indicate that training is a useful measure for

keeping older workers in work.

JEL Code: J21, J26

Key Word: Older Worker, Training, Matching Method

1 This research was supported by a Health Labour Sciences Research Grant (number H26-Seisaku-
Ippan-003) from the Ministry of Health, Labour, and Welfare in Japan. The permission to use The
Longitudinal Survey of Middle-aged and Elderly Persons was obtained from the Ministry of Health,
Labour, and Welfare in Japan. We are grateful to the Ministry of Health, Labour, and Welfare in
Japan.

* Takushoku University



1 Introduction

Many industrialized countries are facing an ageing population. This threatens the sustainability of
the social security system, such as pensions. To overcome this issue, policymakers must consider
measures to encourage older people to work. Job-related training is considered to be valid for this
purpose because it can prevent the deterioration of human capital. Picchio and van Ours (2013)
investigated this issue and show that firm-provided training can enhance the employability of older
workers. Kajitani (2006) also examined the effect of training on employment after compulsory
retirement and shows that training can shorten the period of unemployment. However, studies that
examine the relationship between training and employment for older workers are still scarce.! In
particular, studies that use data for Asia, where ageing is advancing rapidly, are scarce. On the other
hand, there are many studies concerning wages and productivity that show training has a positive effect
on wages and productivity (Bartel 1994, 1995; Barret & O’Conell 2001; Booth & Bryan 2005; Conti
2005; Frazis & Loewenstein 2005; Dearden et al. 2006; Zwick 2006; Konings & Vanormelingen 2009;
Almeida-Santos et al. 2010; Gorlitz 2011). To fill this gap in the research, we examine the effect of
training on the employment of older workers by using Japanese panel data.

As a general survey of working conditions conducted by the Ministry of Health, Labour and Welfare
in 2014 shows, the compulsory retirement system is instituted in 93.8% of companies in Japan. Hence,
older workers have to retire when they reach the prescribed age. Among Organisation for Economic
Co-operation and Development countries, the elderly in Japan are particularly motivated to work, so
there are many workers who desire re-employment. While some workers find a job soon after

compulsory retirement, others become unemployed for a period of time before starting to look for a

1 Although Ham and Lalonde (1996), Alba-Ramirez (1999), Lee and Lee (2005), and Choi and Kim (2012) also
examined the effect of training on employment, they did not focus on older workers. Kluve (2010) surveyed the
literature on the effect of training on the employment prospects of unemployed workers and clarified that training had
a mild effect on employment, with impacts that changed by targeted age group.

2



job. We focus on the latter and verify whether training during the period of unemployment is able to
enhance the probability of re-employment. Since compulsory retirement can be regarded as an
exogenous job loss, it is possible to control for the heterogeneity of factors that have fallen into
unemployment.

In estimating the effect of training, we must pay attention to the self-selection for participation in
training. If more able workers carry out the training, the effect of training will be overestimated due
to the selection. On the other hand, if less able workers tend to do the training, the effect of training
will be underestimated. Therefore, taking into account the selection is key for estimating the causal
effect of training. To overcome this issue, Heckman et al. (1997) employ a matching method. We also
exploit a matching method, entropy balancing, which was developed recently by Hainmueller (2011,
2012). Entropy balancing is a matching method that creates a sample weight to control for the
differences in covariates among workers who carry out training and workers who do not. The
advantage of using entropy balancing is that it can control for the individual heterogeneity among
workers more accurately than any other matching method. In the model of entropy balancing, we
control not only for individual attributes, work-related variables before retirement, and current health
but also for the intention to work, which jointly determines the participation of training and re-
employment. This makes it possible to examine the causal effect of training.

The key findings can be summarized as follows. First, the probability of re-employment rises
significantly one year and two years after training. Second, training is effective in the case of re-
employment a regular worker. This effect is notable because most re-employed workers are employed
as non-regular workers. These results indicate that training is a useful measure for keeping older
workers in work.

The remainder of this paper is organized as follows. The next section describes the data, and Section

3 explains the empirical strategy. Section 4 discusses the estimation results, and Section 5 provides



concluding remarks.

2 Data

2.1 Data description

The data used in this analysis is from the Longitudinal Survey of Middle-aged and Elderly Persons
conducted by Ministry of Health, Labour and Welfare in Japan. This is the largest panel survey of
elderly people in Japan. The survey was first implemented in 2005 with 33,815 male and female
respondents aged 50-59 years. The survey is conducted annually, and we use the data for 2005-2009
because the questionnaire on training is available until 2009. The data investigates families, income,
employment, well-being, and type of residence.

In this analysis, we limit the sample to men and women who were employed and experienced
compulsory retirement. Of the 3,130 individuals that experienced compulsory retirement, 1,365 were
re-employed immediately after retirement, and 1,765 were unemployed after retirement. We focus on
the latter to clarify the effect of training on re-employment. After deleting the missing values of the
explanatory variables, the total number of individual-year observations becomes 1,716. The average
retirement age from the questionnaire is 60 years old, which is almost the same as in the 2014 general
survey of working conditions of the Ministry of Health, Labour and Welfare.

Before entering the econometric specification, we briefly check the relationship between training
and re-employment for older workers by using descriptive statistics. Training is defined as the
development of skills for work or self-enlightenment during the last year of employment before
retirement, and training conducted after retirement. The employment rate is defined as the percentage
of employed workers. Figure 1 shows the employment rate up to three years after the training at period

t. The figure clearly shows that the employment rate in each period is higher for those who received



training. This result implies the potential of training to enhance the employability of older workers.
However, it should be noted that as this casual observation does not take into account self-selection,

the effect of training may be overestimated.

2.2 Transition of employment status, occupation, and firm size before and

after compulsory retirement

How do employment status, occupation, and firm size change before and after compulsory
retirement? Since these changes have a great influence on the working conditions of older workers,
we briefly check the transitions. Table 1 shows the changes in employment status. The results indicate
that while most of the workers who worked in regular employment before retirement changed to non-
regular employment after re-employment, workers who worked in non-regular employment before
retirement stayed in non-regular employment after re-employment. In particular, 92.31% of part-time
workers before retirement worked in the same employment status after re-employment. These results
indicate that regardless of employment status before retirement, many workers work as non-regular
employees after re-employment.

Table 2 indicates the changes in occupation. The results show that the percentage of workers with
the same occupation before and after re-employment is low, except for agriculture, fishery, forestry,
and other work, implying that many workers experience a change in occupation. This implies the
possibility that older workers cannot make effective use of their occupational experience gained before
retirement.

Table 3 indicates the changes in firm size. It shows that in many cases, company size becomes

smaller after re-employment, and there are few cases where the company size becomes larger.



3 Econometric model

3.1 Entropy balancing

Taking the self-selection bias into account is key to estimating the pure training effect on the re-
employment of older workers. Propensity score matching and propensity score weighting are useful
for reaching this goal. However, we employ entropy balancing because it has two advantages
(Hainmueller & Xu 2013). First, entropy balancing is more effective for reducing the imbalances of
individual heterogeneity than other matching methods. Second, it is easier with entropy balancing to
do the balance check, which confirms whether imbalances in individual attributes between workers
who carry out training and workers who do not still exist after matching. We briefly explain the method
to estimate the average treatment effect on the treated (ATT) using entropy balancing.?

When estimating the effects of training on re-employment, the ATT is as follows.

ATT = E[Y;; — Yy;|D; = 1] = E[Vy;|D; = 1] — E[Y;|D; = 1] €Y

In equation (1), Y; indicates the re-employment dummy, where Y; indicates the value at the time
when workers engaged in training, and Y, is the value when workers did not. D indicates the
training dummy. D = 1 indicates workers who engaged in training (treatment group), and D =0
indicates workers who did not engage in training (control group). In equation (1), E[Yy;|D; = 1] is
the value of re-employment of workers who did not engage in training had they engaged in training.

This value cannot be observed because it is counterfactual. To solve this issue, entropy balancing

2 There are still few analyses that use entropy balancing; representative studies in economics are Marcus (2013) and
Freier et al. (2015). Marcus (2013) uses entropy balancing to estimate the effect of job displacement on the mental
health of spouses. Freier et al. (2015) use entropy balancing to estimate the effect of graduating from university with
an honours degree on later income.



replaces E[Yy;|D; = 1] by using a weighted control group:

— 2tiip=0} YoiWi
E[Y,,|D, = 1] = 2UIp=0} T0i i 2
oulD: Z{i|D=0}Wi )

In equation (2), w; is the sample weight for the control group. This sample weight is calculated
by the constraint equations, which satisfy an exact balance between the first and second moments of
the individual attributes in the treatment and control groups. This is the most important feature of
entropy balancing. By satisfying the first and second individual attribute moments, we can obtain
similar means and variances for the individual attributes between the treatment and control groups.
Thus, most differences in the individual attributes between the treatment and control groups are
removed. In the analysis, the first and second moments are employed to equate the mean and
variance among groups.

We conduct the estimation through two steps. First, the sample weight for the control group is
estimated by entropy balancing. Second, the probit model is estimated with the sample weight. The
mean differences and the probit model without the sample weight are also estimated to check the
extent of the self-selection bias. In addition, we also estimate propensity score matching by applying
kernel matching for the robustness check.

The dependent variable is the re-employment dummy. The re-employment dummy takes a value
of 1 if unemployed workers in period t were employed in period t+1, and takes a value of 0 if
unemployed workers in period t stayed unemployed in period t+1. The re-employment dummies at
periods t+2 and t+3 are also used to confirm the persistence of the training effect. The variable that
identifies the treatment and control groups takes a value of 1 if workers engaged in job-related
training in period t, and takes a value 0 if workers did not. In the analysis, we treat the training after

retirement.



The covariates have three categories. The first category is the individual attributes and variables
related to work before retirement; the second category is a variable relating to employment
willingness past the age of 60 years old; and the third category is a health variable. In the analysis,
these variables are used step by step as covariates to verify how the effect of training on re-
employment changes. Individual attributes include dummy variables for gender, education, age, the
number of family members, home ownership, years, and earnings from public pensions, employment
insurance, social security benefits, and private pensions. Work-related variables before retirement
include job tenure, employment status, occupation, and firm size.

The variables concerning the employment intentions past 60 years of age are constructed from the
question, “Do you want to carry out work and receive income after the age of 60?3 We created a
dummy variable that equals 1 if respondents answered they wanted to work as long as possible for
this question, and 0 otherwise. We also created a dummy variable that equals 1 if respondents
answered they wanted to work until a certain age over 60, and 0 otherwise. Finally, we created a
dummy variable equalling 1 if respondents answered that they did not want to work after 60 years
old, and 0 otherwise. In the analysis, the last dummy variable is used as a reference group. As
Kajitani (2006) points out, to control for these intentions is crucial because they jointly determine
training and re-employment.

The health-related variables include dummy variables for good health and the number of serious
diseases of the respondent. The dummy for good health indicates whether respondents have good
subjective rated health or not. The dummy for serious diseases indicates the number of diseases the
respondent suffers from, including diabetes, heart disease, stroke, hypertension, hyperlipidemia, and

cancer.

3 This question exists only in the survey for the first year, and we assume that the value does not change over the
whole period.



3.2 Basic statistics before and after matching

Entropy balancing controls for the differences in individual attributes between the treatment and
control groups. Basic statistics before and after matching, shown in Table 4, are used to check the
extent of such control measures. The variables before matching show significant differences in the
means for education, age, home ownership, earning from public pension, earning from employment
insurance, occupation and firm size before compulsory retirement, and intention to work. These results
show that while workers who engage in training tend to have higher educational attainment and have
higher percentages for receiving employment insurance, working at professional and technical work,
and intention to work as long as possible after retirement, they have a lower average age and lower
percentages of home ownership, reception of employment insurance, and working in production and
labour work. On the other hand, the basic statistics after matching indicate that the mean difference
for all variables becomes 0.00, implying that differences in individual attributes disappear through

entropy balancing.

4 Empirical results

Table 5 shows the results for the effect of training on the re-employment of older workers. Panel
(A) shows the results for re-employment one year after training.* All coefficients of the mean
differences, probit model, entropy balancing, and propensity score matching for panel (A) are
positively significant. This indicates that training increases the probability of re-employment after one

year. Although the size of the coefficients decreases when the individual attributes, employment

4 The values of the probit model represent the marginal effects.
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motivation, and health are controlled step by step, the variables are significant in any cases, so the
training effect on employment is robust. Comparing the sizes of the coefficients of the probit model
and entropy balancing, those for entropy balancing are larger. This indicates a negative bias of self-
selection, implying that less able older workers tend to engage in training. Panel (B) shows the results
for re-employment two years after training. Also for these results, even if individual attributes,
intention to work, and health are controlled for, all coefficients are positively significant. These results
indicate that training increases the probability of re-employment after two years. Panel (C) shows the
results for re-employment three years after training. Unlike the previous results, most of the
coefficients, except for the mean difference, probit, and propensity score matching, are not significant.
This indicates that training does not have an effect on the probability of re-employment after three
years.

To summarize the results so far, training significantly increases the probability of re-employment
after one and two years. Training is promising for the employment of older workers. This result is
consistent with Picchio and van Ours (2013) and Kajitani (2006). However, the result for the selection
bias is different from previous studies. Picchio and van Ours (2013) point out the existence of a
positive selection bias, while Kajitani (2006) points out there is no selection bias. On the other hand,
our study shows the existence of a negative selection bias. This is because our study focuses on
workers who become unemployed after compulsory retirement. While able workers become employed
soon after retirement, less able workers become unemployed after retirement. Hence, it can be
considered that the analysed samples consist of workers with relatively low abilities.>

Whether subjects are unemployed are re-employed with regular employment or non-regular

employment has a big impact on income and working hours. Determining whether job-related training

5 We check the differences in the work-related variables between workers who were re-employed immediately after
retirement and workers who were not. Workers who were re-employed after retirement have a higher ratio of regular
employment, and their occupations and company sizes did not change much at re-employment.
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promotes employment in regular employment can provide useful policy information. Therefore, we
examine the effect of training on employment status at the time of re-employment with a multinomial
logit model. The dependent variable is 1 for regular employment, 2 for non-regular employment, and
3 for continuing unemployment at period t. All workers are unemployed in period t-1. We use the same
explanatory variables as those in Table 5.

Table 6 shows the results of the effect of training on re-employment by employment status. All
values in Table 6 are marginal effects. Panel (A) shows the results of re-employment one year after
training. While all coefficients for regular workers in panel (A) are positively significant, those for
non-regular workers are not significant. This result indicates that although training enhances the
probability of re-employment by regular workers after one year, it does not affect the re-employment
of non-regular workers.

Panel (B) shows the results for re-employment two years after training. Most of the coefficients in
panel (B) are not statistically significant. This indicates that training has no effect on re-employment
after two years. On the other hand, panel (C), which shows the results for re-employment three years
after training, shows all coefficients for regular workers to be positively significant. This result
indicates that training increases the probability of re-employment by regular workers after three years.
Considering the coefficients for non-regular employment are not significant, training appears to be

effective for the re-employment of regular workers.

5 Conclusion

The purpose of this study is to clarify the effect of job-related training on the re-employment of

older workers. Compared with previous studies, there are two advantages to this study. First, we use
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the largest available panel data for older workers in Japan, which is ageing rapidly among Asian
countries. As most studies in this field use data for the United States or Europe, this study contributes
to the accumulation of empirical analysis for other regions. Second, we use entropy balancing to
account for the self-selection bias of training. We control for the bias by including the intention to
work past 60 years old in the covariates for entropy balancing. The key findings can be summarized
as follows. First, the probability of re-employment rises significantly one year and two years after
training. Second, training is effective in the case of re-employment a regular worker. This effect is
notable because most re-employed workers are employed as non-regular workers. These results
indicate that training is a useful measure for keeping older workers in work.

The findings show that active labour market policies can be effective for promoting the employment
of older workers. Considering the trend of ageing in the future, it is essential to implement support
measures to promote the development of capacity for the elderly. While support measures for young
and middle-aged workers are being expanded in Japan, capacity development for the elderly is not
sufficient, and future improvement is needed.

Finally, an outstanding issue should be noted. In this study, we analyzed the relationship between
training and the employment of older workers in Japan. However, as the employment of elderly people
will become an issue in other Asian countries experiencing ageing populations, it is necessary to carry

out analysis using data for countries other than Japan. This will be a future research topic.
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Figure 1. Employment rate after training
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Source: Author’s calculations by using Longitudinal Survey of Middle-aged and Elderly Persons.
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Table 1. Change in employment status before and after compulsory retirement

(%)
Employment status after re-employment
Regular employee Non-regular employee
. . Contract employee
. Full-t 1 Full-t 1 . tract .
Employment status before retirement ui-time employes TuT-me eiployee Part-time worker Subcontracted /Specialized Total
- manager - under manager worker
contract employee
Full-time employee 25.00 0.00 50.00 0.00 25.00 100
Regular - manager
| L
employee - Full-time employee 0.00 14.29 60.00 6.67 19.05 100
- under manager
Part-time worker 0.00 7.69 92.31 0.00 0.00 100
Non-regul
on-regular Subcontracted worker 0.00 0.00 0.00 100.00 0.00 100
employee
Contract employee /
. 0.00 0.00 71.43 0.00 28.57 100
Specialized contract employee
Total 0.77 12.31 63.08 6.15 17.69 100

Source: Author’s calculations by using Longitudinal Survey of Middle-aged and Elderly Persons.
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Table 2. Change in occupation before and after compulsory retirement

(%)
Occupation after re-employment

. . . Production

Occupation before retirement Eomow.mazm_ and Management Office work Sales Services Security Agriculure fishe Haacoﬁ:.op process, Other work Total
technical work 1y, forestry  communication

labor work
Professional and technical work 46.43 14.29 0.00 0.00 7.14 0.00 3.57 0.00 21.43 7.14 100
Management 7.14 14.29 28.57 14.29 7.14 0.00 7.14 0.00 21.43 0.00 100
Office work 0.00 6.67 20.00 6.67 0.00 6.67 0.00 13.33 20.00 26.67 100
Sales 0.00 0.00 0.00 50.00 16.67 8.33 0.00 0.00 16.67 8.33 100
Services 9.09 9.09 0.00 9.09 36.36 0.00 0.00 9.09 9.09 18.18 100
Security 0.00 0.00 0.00 0.00 75.00 0.00 0.00 0.00 25.00 0.00 100
Agriculture,fishery, forestry 0.00 0.00 0.00 0.00 0.00 0.00 100.00 0.00 0.00 0.00 100
Transportation,communication 16.67 16.67 0.00 0.00 16.67 0.00 0.00 33.33 0.00 16.67 100
Production process, labor work 6.67 0.00 0.00 0.00 33.33 6.67 6.67 3.33 30.00 13.33 100
Other work 0.00 12.50 0.00 0.00 25.00 0.00 0.00 0.00 0.00 62.50 100
Total 13.85 7.69 5.38 7.69 19.23 3.08 4.62 4.62 19.23 14.62 100

Source: Author’s calculations by using Longitudinal Survey of Middle-aged and Elderly Persons.
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Table 3. Change in firm size before and after compulsory retirement

(%)
Firm size after re-employment

Firm size before retirement Less than 99 100-999 1000 or more Public worker Total
Less than 99 84.44 11.11 2.22 2.22 100
100-999 53.66 39.02 2.44 4.88 100
1000 or more 45.71 22.86 22.86 8.57 100
Public worker 50.00 50.00 0.00 0.00 100
Total 62.40 24.80 8.00 4.80 100

Source: Author’s calculations by using Longitudinal Survey of Middle-aged and Elderly Persons.
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Table 4. Basic statistics before and after matching

before matching after matching
treatment group control group treatment group control group
(training=1) (training=0) (training=1) (training=0)
mean variance mean variance . mean mean variance mean variance . mean
difference difference
individual attributes
male 0.63 0.24 0.59 0.24 0.04 0.63 0.24 0.63 0.23 0.00
education: vocational college / junior college 0.15 0.13 0.09 0.08 0.06%** 0.15 0.13 0.15 0.13 0.00
education: university/graduate school 0.21 0.17 0.14 0.12 0.06** 0.21 0.17 0.21 0.17 0.00
age 60.12 4.28 60.82 2.76 -0.70%** 60.12 4.28 60.12 4.39 0.00
number of family members 1.78 1.07 1.88 1.67 -0.11 1.78 1.07 1.78 1.42 0.00
married 0.83 0.14 0.87 0.11 -0.04 0.83 0.14 0.83 0.14 0.00
having own home 0.88 0.11 0.93 0.06 -0.05%** 0.88 0.11 0.88 0.11 0.00
earning from public pension 0.52 0.25 0.67 0.22 -0.15%%% 0.52 0.25 0.52 0.25 0.00
earning from employment insurance 0.15 0.13 0.10 0.09 0.05%* 0.15 0.13 0.15 0.13 0.00
earning from social security benefit 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.00
earning from private pension 0.13 0.12 0.14 0.12 -0.01 0.13 0.12 0.13 0.12 0.00
work related variables before compulsory retirement
job tenure 26.03 204.20 27.68 177.20 -1.65 26.03 204.20 26.03 188.60 0.00
regular worker 0.81 0.15 0.79 0.17 0.02 0.81 0.15 0.81 0.15 0.00
professional and technical work 0.31 0.22 0.18 0.15 0.13%%* 0.31 0.22 0.31 0.22 0.00
management 0.12 0.11 0.12 0.11 0.00 0.12 0.11 0.12 0.11 0.00
sales 0.08 0.08 0.06 0.05 0.03 0.08 0.08 0.08 0.08 0.00
services, security 0.11 0.10 0.09 0.08 0.03 0.11 0.10 0.11 0.10 0.00
transportation,communication 0.03 0.03 0.04 0.04 -0.01 0.03 0.03 0.03 0.03 0.00
production process, labor work 0.13 0.11 0.24 0.18 -0, 11%*+* 0.13 0.11 0.13 0.11 0.00
other work 0.05 0.05 0.05 0.04 0.01 0.05 0.05 0.05 0.05 0.00
firm size: 100-999 0.33 0.22 0.35 0.23 -0.02 0.33 0.22 0.33 0.22 0.00
firm size: 1000 or more 0.29 0.21 0.27 0.20 0.02 0.29 0.21 0.29 0.21 0.00
firm size: public worker 0.09 0.09 0.06 0.06 0.03* 0.09 0.09 0.09 0.09 0.00
intention to work over 60
want to work as long as possible 0.42 0.25 0.27 0.20 0.15%%* 0.42 0.25 0.42 0.24 0.00
want to work even if over 60 0.28 0.20 0.31 0.21 -0.03 0.28 0.20 0.28 0.20 0.00
health related variables
good health 0.45 0.25 0.39 0.24 0.06 0.45 0.25 0.45 0.25 0.00
number of serious disease 0.64 0.69 0.68 0.76 -0.05 0.64 0.69 0.64 0.69 0.00
sample size 201 1515 201 1515

Note: *, ** and *** denote significance at the 10%, 5%, and 1% levels, respectively.

Source: Author’s calculations by using Longitudinal Survey of Middle-aged and Elderly Persons.
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Table 5. Effect of training on re-employment

(A) 1 year after training Mean difference Probit Entropy balancing PSM Nreatment Neontrol
Individual attributes 0.064** 0.080** 0.089** 145 1,257
(0.025) (0.033) (0.036)
Individual attributes+intention to work 0.128*** 0.050** 0.058* 0.072* 145 1,257
(0.031) (0.025) (0.033) (0.037)
Individual attributes+intention to work+health variables 0.048* 0.055%* 0.068* 145 1,257
(0.025) (0.033) (0.036)
(B) 2 year after training Mean difference Probit Entropy balancing PSM Nreatment Neontrol
Individual attributes 0.068** 0.078** 0.093** 141 1,217
(0.027) (0.032) (0.038)
Individual attributes+intention to work 0.125%** 0.055%* 0.061* 0.080** 141 1,217
(0.032) (0.026) (0.032) (0.040)
Individual attributes+intention to work-+health variables 0.051* 0.054* 0.074* 141 1,217
(0.027) (0.032) (0.041)
(B) 3 year after training Mean difference Probit Entropy balancing PSM Nreatment Neontrol
Individual attributes 0.047* 0.047 0.061* 136 1,171
(0.028) (0.033) (0.037)
Individual attributes+intention to work 0.105%** 0.027 0.022 0.050 136 1,171
(0.033) (0.027) (0.032) (0.038)
Individual attributes+intention to work-+health variables 0.025 0.018 0.047 136 1,171
(0.027) (0.031) (0.036)

Notes: *, ** and *** denote significance at the 10%, 5%, and 1% levels, respectively. The matching method of propensity score matching is kernel matching.

Gaussian, and the kernel bandwidth is 0.06.

Source: Author’s calculations by using Longitudinal Survey of Middle-aged and Elderly Persons.
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The kernel type used is



Table 6. Effect of training on re-employment by employment status

(A) 1 year after training

Multinomial logit

Sample size

Regular worker  Non-regular worker
Individual attributes 0.019** 0.037 1402
(0.008) (0.026)
Individual attributes+intention to work 0.019%* 0.022 1402
(0.008) (0.026)
Individual attributes+intention to work-+thealth variables 0.018%* 0.020 1402
(0.007) (0.026)
(B) 2 year after training Multinomial logit Sample size
Regular worker  Non-regular worker
Individual attributes 0.013 0.051%* 1358
(0.008) (0.027)
Individual attributes+intention to work 0.013 0.038 1358
(0.008) (0.027)
Individual attributes+intention to work-+thealth variables 0.012 0.034 1358
(0.008) (0.027)
(C) 3 year after training Multinomial logit Sample size
Regular worker  Non-regular worker
Individual attributes 0.019** 0.020 1307
(0.008) (0.028)
Individual attributes+intention to work 0.018%* 0.003 1307
(0.008) (0.028)
Individual attributes+intention to work-+thealth variables 0.018%* 0.001 1307
(0.008) (0.028)

Notes: *, ** and *** denote significance at the 10%, 5%, and 1% levels, respectively. The estimated values represent the marginal effects.

Source: Author’s calculations by using Longitudinal Survey of Middle-aged and Elderly Persons.
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