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1 Introduction

Workers who lose their job in a plant closure or mass layoffs experience less stable jobs and lower
earnings than non-displaced workers — even decades after the initial displacement (Ruhm, 1991; Ja-
cobson et al., 1993; Eliason and Storrie, 2006; Couch and Placzek, 2010; Huttunen et al., 2011). More
recently, the literature has gone beyond the labor market to investigate the health consequences for
displaced workers (Black et al., 2015; Browning et al., 2006; Eliason and Storrie, 2009; Sullivan and von
Wachter, 2009). Sullivan and von Wachter (2009), for instance, document that displaced men suffer a
substantially higher mortality risk, which seems closely related to their sizable earnings losses.!

The detriments of job loss might not be confined to displaced workers but fan out to their partners.
Social scientists have long underscored that family interactions shape individual behavior, particularly
in the context of labor supply, leisure and consumption (Becker, 1991; Browning et al., 2014; Blundell
et al., 2016). Such spillover effects could benefit the couple if they absorb or reduce some of the
negative consequences of job displacement. One compensation mechanism, and an important motive
for marriage, is risk sharing. If one person suffers an unexpected shock such as an illness or job
loss, pooling income helps to stabilize financial resources for the family. Moreover, partners may
increase their labor supply to compensate for some of the earnings lost. Yet, we can imagine scenarios
where spillovers have potentially adverse effects on the partner. A displaced worker might develop
or exacerbate harmful behavior like heavy drinking, depression or even domestic violence harming
both partners mentally or physically. In the most extreme case, a person might even die following
a job loss with severe consequences for the partner left behind. Until now, we still lack a good
understanding of how spillovers manifest in the family after a labor market shock and the channels
that foster or mitigate them. Ignoring such potential externalities in the family may severely under-
or overestimate the actual costs from job displacement. Moreover, such spillovers have important
implications for public policy. Positive spillovers like risk sharing, for instance, reduce the need for
government, programs, while negative spillovers such as domestic violence, in turn, raise the demand
for public interventions.

In this paper, we investigate the size and nature of health spillovers in couples. We start out
with estimating the effects of job loss on mortality and health of displaced workers and their partners
to quantify the full health costs of job displacement. In a second step, we explore four potential
mechanisms for the health spillovers we document: widowhood; spousal labor supply; the role of

earnings and public insurance; and the impact of gender roles. Analyzing health spillovers is often

!Displacement is also associated with higher hospitalization rates among surviving men (Browning and Heinesen,
2012). Whether women also face a higher mortality risk after they lose their job remains debated (Black et al., 2015;
Eliason and Storrie, 2009).



hampered by two key challenges. First, it is difficult to obtain suitable data that allow linking the
records of both partners and that contain detailed information about labor market outcomes, health
and mortality. Our analysis matches employer-employee data with detailed records on employment,
earnings and public transfers to mortality and patient records for every adult over several decades.
Most importantly, we can match partners in a couple irrespective of whether they are married or
cohabitating, using a unique identifier for the partner in the data.?

The second key challenge is how to identify causal effects of job loss on health and labor market
outcomes. The concern is that a worker’s job loss is not a random event and might be correlated with
pre-displacement health risks because employers lay off workers with poor health or because declining
industries employ less healthy workers, for instance. To overcome this challenge, our empirical strategy
proceeds in three steps. Rather than using all laid off workers, we focus on workers who lose their
job because their plant closes down. Plant closures can be considered exogenous from the individual
worker’s perspective as all workers in the plant lose their job irrespective of prior performance. Yet,
workers whose plants close down might still have characteristics that make them more likely to have
worse health or career trajectories. To address this concern, we focus in our second step on the many
plant closures that occurred during Finland’s great depression of the early 1990s (Gorodnichenko
et al., 2012). Due to the breakup of the Soviet Union, GDP fell by a stunning 11% and unemployment
rates quadrupled to 16% over a two-year period (see figure Al). Below we document that workers
displaced in the many plant closures during the depression resemble the average worker both in terms
of observable characteristics and health or earnings trajectories prior to displacement. The third step
in our estimation strategy is an event study model with comparing the outcomes of workers displaced in
a plant closure to an appropriate control group. Our main control group consists of workers who were
not displaced during the depression years. To control for potential selection into plants or industries
with a higher probability of closing down, we use a sample of workers who get displaced in the future
as an alternative control group.

We first show that male job loss significantly increases both his own and his partner’s risk of dying.
For every 10,000 displaced men, there are 24 additional deaths in the first five years after job loss.
Fourteen (or 60%) of the additional deaths occur among displaced workers, but a stunning ten addi-
tional deaths (or 40%) occur among partners of displaced men. Twenty years after job displacement,
excess mortality is a sizable 110 additional deaths per 10,000 displaced men. Partners of displaced
men, therefore, carry a sizable share of the health burden associated with job displacement. We then

document a notable gender asymmetry: while there are sizable health spillovers after male job dis-

2Throughout the article, we will use the terms partner and spouse interchangeably.



placement, no such spillovers are found after female job displacement. If a woman loses her job in a
plant closure, the mortality risk of the displaced woman and her partner remains unchanged. This
gender asymmetry is evident in single as much as in dual earner couples. As such, the asymmetry
cannot be explained by differential health status of working and non-working spouses. The gender
asymmetry is not due to differential attachment to the labor market of men and women as employment
rates and potential work experience are very similar in our sample. The gender asymmetry is also not
accounted for by gender-specific selection into the public or private sector. While women are more
likely to work in the public sector than men, we find very similar asymmetries in the combined sample
of public and private sector firms.

We then turn to hospitalization and cause-specific mortality records. Displaced men are more
likely to die from heart diseases. There is a clear indication of a substantial psychological component
like stigma or loss of self-worth after job displacement. Displaced men and their partners, are more
likely to suffer from mental health issues than their non-displaced peers. These findings substantiate
the profound societal costs of job loss that go beyond monetary or health damages to the displaced
worker.

Our comprehensive data enables us to investigate several mechanisms for the observed health
spillovers in couples. Spouses might respond to their partner’s job loss by expanding their own labor
supply. An increase in spousal employment would raise spousal earnings and family income, but could
also imply additional stress for the partner. Spousal labor supply could explain the health asymmetry
if women increase their labor supply after their partner’s job loss, but men’s labor supply remains
unchanged. We find very small spousal labor supply responses both at the extensive and intensive
margin — irrespective of whether a man or a woman gets displaced. Ten years after displacement,
spousal employment is 1% higher for spouses of displaced workers than for spouses of non-displaced
workers. Spousal annual earnings after male displacement also rise by only 3% in the long run. A
second channel for the observed spillovers could be a persistent decline in family resources, which
reduces a couple’s investments in health-promoting activities or goods.> We find some support for this
explanation: the absolute decline in earnings and total family income is more severe when a man loses
his job than when a woman loses her job in a plant closure. In addition, the decline in family resources
is systematically related to mortality after male job displacement accounting for around one-fourth of

excess male mortality.

3A decline in family income might reduce the intake of health-damaging goods like alcohol or smoking. The empirical
evidence suggests that men smoke more after they lose their job, however (Black et al., 2015). Hence, the inward shift of
the budget constraint after a job loss seems to reduce the demand for health, resulting in fewer health investments and
worse health status of the displaced and other family members (Grossman, 1972; Deaton, 2001).



We find little support for the hypothesis that widowhood following displacement is responsible for
the mortality spillover despite strong co-morbidity in couples. Finally, we provide additional evidence
that family structure play a role for the observed health burden. Relationships are more likely to
break down immediately after a man loses his job, but there are few gender differences in partnership
stability in the long run. Moreover, displaced men in traditional couples with a male breadwinner
suffer a lower health burden than men in non-traditional couples. These patterns cannot be explained
by differences in income or earnings losses between traditional and modern couples. The observed
patterns point, instead, to gender-specific roles within the family as a potential stabilizer of health.

Our paper makes several contributions to the literature. We contribute to the job displacement
literature by investigating for the first time health spillovers in couples. We show that the health bur-
den of job displacements is much bigger than the costs for the displaced worker alone. While excess
mortality after a man’s job displacement is similar in magnitude to estimates in the literature (Sullivan
and von Wachter, 2009), accounting for health spillovers raises the excess mortality of job displace-
ment by 40%. Moreover, we document an important gender asymmetry where excess mortality in
couples is strong and persistent after male job displacement, but absent after female job displacement.
Finally, we assess four distinct mechanisms that could aggravate or mitigate the health perils after job
displacement: widowhood, spousal labor supply, loss of economic resources and family structure.

We also shed new light on family health spillovers. Public health research has long documented a
widowhood effect, i.e. higher mortality risks after the loss of a partner (Elwert and Christakis, 2008;
Martikainen and Valkonen, 1996; Ytterstad and Brenn, 2015). More recently, several studies have
discussed positive family spillovers after a person obtains treatment to stop smoking (Fletcher and
Marksteiner, 2017) or experiences a negative health shock (Fadlon and Nielsen, 2019). In both cases,
spouses improve their own health behavior in response to changes in their partner’s health behavior
or status. Our study differs from the existing studies in two important ways: first, we investigate
health spillovers in response to a labor market shock. Second, we document that such shocks do
not spill over symmetrically in a partnership. It matters whether a man or a woman loses the job
in a plant closure.®> We further provide a detailed investigation which mechanisms help explain why
negative health spillovers persist after job displacement. Our paper also contributes to the literature

on spousal labor supply. Early studies focused on whether female labor supply increases in response

4Persson, Qiu, and Rossin-Slater (Persson et al.) in turn show that information about family medical history influences
diagnoses and treatment for ADHD but has little effect on the well-being of the marginal patient. Here, family spillover
effects emerge because of the health care system using genetic disposition on health status; both factors are absent in
our setting.

5Job loss may also affect children living in the household. It is known to reduce fertility (Del Bono et al., 2012;
Huttunen and Kellokumpu, 2016), while the consequences for older children remain disputed (Rege et al., 2011; Hilger,
2016; Mjork et al., 2018; Page et al., 2019; Fradkin et al., 2019).



to a husband’s unemployment spell. Most studies either found no or small responses (Lundberg,
1985; Maloney, 1987; Mincer, 1962), though slightly larger responses in the long run (Stephens, Jr.,
2002). More recent analyses of spousal labor supply after job loss again find small effects (Goux et al.,
2014; Halla et al., 2019). One potential explanation is that generous unemployment provisions crowd
out spousal labor supply responses (Cullen and Gruber, 2000; Hendren, 2017). Yet, our results, like
others, suggest that unemployment insurance provides only partial and temporary insurance against
the persistent income losses of displacement (Hendren, 2017). Finally, we provide a new angle on the
importance of gender norms. Recent evidence shows that women suffer less domestic violence if their
bargaining position improves (Aizer, 2010); and that women violating traditional gender norms live in
less stable relationships and even adjust their labor supply to conform with gender norms.(Bertrand
et al., 2015; Fortin, 2005). Our study may point to a role for gender norms as the health toll of job
displacement is more pronounced among men and esp. men in non-traditional couples than among

women.

2 Empirical Strategy

2.1 Data Sources

We combine several administrative datasets covering the full population of residents and plants in
Finland between 1988 and 2013. Three characteristics make our data uniquely suited for analyzing
health spillovers in couples. First, we have data on the full population of plants and their workforce.
The data allow identifying plant closures and to distinguish them from breakups or other forms of
restructuring. Second, we can follow an individual’s health and labor market career over more than
two decades as our data contain the complete work history, mortality and hospitalization records of
each adult in Finland. Third, and most importantly, our data contain an identification number for
spouses or cohabitating partners. By linking the individual records between couples, we can study
whether job displacement of one person spills over to spousal health, labor supply and earnings.

We next describe each data source in more detail. Information on individual job histories, worker
and plant characteristics come from the Finnish Longitudinal Employer-Employee Data (FLEED).
For each individual, we observe employment status, education, occupation, industry and region of
employment at the end of each year. We define an indicator for employment if the individual is
employed in the current year and zero otherwise. We define five skill groups based on the level
of formal education: compulsory education, upper secondary (including vocational training), lowest

tertiary (some college), lower tertiary (Bachelor degree) or post-graduate education (Masters or Ph.D.).



We further distinguish between fields of education (e.g. natural sciences, social sciences and business,
humanities and arts, health and welfare, agriculture and technology).

Based on partner IDs, we can identify couples and thus link the couple’s labor market histories and
earnings. The data further contain information on the number of dependent children in the household.
A couple is separated in our data if a person has no longer the same partner or has a different partner
in a year compared to our reference year of job loss. Earnings are measured as annual taxable labor
income in the current year. We also observe annual taxable income, which includes transfers, such as
unemployment or sickness benefits, pensions, as well as parental and child benefits.® Family income is
constructed by adding up the total taxable income including transfers for both spouses. We use these
data below to assess the importance of earnings and income losses for displaced workers, for instance.

To study mortality, we merge cause-of-death statistics from Statistics Finland to the employer-
employee data using the unique person and partner IDs. The mortality statistics report all deaths and

their detailed causes according to the ICD classification.”

We define cumulative mortality for each
post-displacement year starting from one-year mortality and continue up to twenty-year mortality.
The 20-year mortality risk, for instance, is an indicator equal to one if an individual dies between
the base year of displacement ¢t and ¢ + 20; and zero otherwise. For the analysis of cause-specific
mortality, we group causes of deaths into five broad classes: cancer, circulatory and heart disease,
suicide, accidents (including traffic) and alcohol-related deaths. We define the cumulative twenty-year
mortality risk, for instance, as an indicator equal to one if a person has died from cancer between base
year t and t 4+ 20; and zero otherwise.

To shed light on health and health behaviors more broadly, we use information from the Finnish
Hospital Discharge Register. The hospital discharge register provides complete and high-quality infor-
mation about all inpatient consultations including the dates of hospital admissions, diagnosed medical
conditions and medical operations. We group visits into six broad causes based on the main diagnosis.®
In addition to the five causes for mortality (cancer, circulatory and heart disease, suicide, accidents
and alcohol-related diseases), we also include visits because of mental health issues. Our outcome

variables are indicators equal to one if an individual had an inpatient visit, which was diagnosed by a

specific cause, over a certain time period; and zero otherwise.

SAll individuals who have been employed and paid unemployment insurance for at least ten months over the two
years prior to an unemployment spell are eligible for unemployment benefits. Unemployment benefits are on average 60
percent of the last gross earnings and can be received for 23 months (or 500 days). After exhaustion, individuals are
eligible for a much lower transfer of around 22 percent of average monthly earnings.

"Diagnoses are coded using the ICD-9 classification until 1995 and ICD-10 classification since 1996. Appendix table
A1 provides the ICD-9 and ICD-10 codes to construct our cause-specific mortality and hospitalization variables.

8Validation studies have found the quality and completeness of the Finnish Hospital Discharge Register to be excep-
tionally high (Sund, 2012).



We restrict our sample to workers between the ages of 20 and 49 with at least one year of tenure
at their employer in the year of displacement. We drop public sector employees in our main analysis
as plant closures are less frequent in the public sector; we show below that including public sector
workers does not affect our results. In addition, we restrict our sample to workers in plants with at
least 10 and at most 1,000 employees. We further restrict the sample to individuals with a partner
or spouse who was at least 18 years old in the base year. Using the data for all plants in the private
sector with more than ten employees from 1990 to 1993, we define a plant closure if a plant is observed
in the data in year ¢ (say, 1991) but no longer observed in t + 1 (say, 1992) or thereafter. To ensure
that we capture a true plant closure and not merely a change in the plant identifier or a spin-off, we
further require that less than 70 percent of the individuals leaving a plant are observed in a single
other plant in the following year. We then define workers as displaced if they were employed in a plant
in t or t — 1 that closed down between t and ¢ + 1. Plants might start to shed labor even before the
actual plant closure, and some workers might quit and leave before the plant actually closes (see, e.g.,
Eliason and Storrie, 2006; Pfann and Hamermesh, 2008). To capture these early leavers, we include
employees who left their job between ¢t — 1 and ¢ in a plant that closed down between t and ¢ + 1 in
our sample of displaced workers.

It is important to point out that a job loss, regardless of whether it was due to a plant closure,
mass layoff or separation, does not imply the loss of health insurance for the displaced worker and
the immediate family. Finland has publicly provided health care for all residents irrespective of
employment. In addition, all employers provide occupational health services to their employees under
the Occupational Safety and Health Care Act. If an employee loses her job, she loses access to

occupational health services but still has full access to public health services.’?

2.2 Identification Strategy

Our analysis traces the mortality risk, hospitalization and labor market performance of individuals for
several years before and up to twenty years after job loss. It is well known that workers experiencing
a job loss are likely to have unobservable characteristics or differential career and health trajectories
than individuals who did not lose their job. To identify causal effects, our empirical strategy proceeds
in three steps: first, we focus on workers who lose their job in a plant closure. Second, we restrict our

sample to the many plant closures that occurred during the great depression that hit Finland in the

9Quality differences across public and occupational health care services seem to be small. There is some evidence
that waiting times for doctor appointments are lower in the occupational health care system (see Karanikolos, 2018 for
a comprehensive survey of the Finnish health care system). Complex and dangerous procedures like major operations
are almost always performed within the public health care system for all patients.



early 1990s. Finally, we define an appropriate control group who resemble displaced workers both in
terms of observable characteristics as well as earnings and health trajectories prior to displacement.

Our first step selects workers who lost their job in a plant closure. The sample includes early
leavers, i.e. individuals who leave the plant in the period before it shuts down. From the perspective
of the individual worker, plant closures can be considered an exogenous shock as all employees in a
plant are displaced, irrespective of their productivity, job performance or prior health status. Workers
who are laid off, in contrast, have worse unobservables than workers who remain employed (see, e.g.,
Gibbons and Katz, 1991). Yet, workers might select into firms or industries where plant closures are
more frequent. If the likelihood of working for a plant closing down is correlated with future career
trajectories or health risks, individuals who are displaced in a plant closure might still be a selected
sample compared to the average non-displaced worker.

We therefore restrict our sample in the second step to displaced workers whose plant closed down
during the great depression that hit Finland after the breakup of the Soviet Union. After 1990, much
of Finland’s export sector, specialized in producing for the socialist economies of the Former Soviet
Union, collapsed resulting in many plant closures in the export sector and beyond. The economic crash
that followed reduced Finland’s GDP by a stunning 11 percent between 1990 and 1993 (see figure A1l).
In the labor market, unemployment quadrupled from 3.5 percent in 1990 to over 16 percent in 1993
(Gorodnichenko et al., 2012). Workers who lost their job in a plant closure during the great depression
are much closer to the average worker in terms of observable and unobservable characteristics (see also
Davis and von Wachter, 2011; Huttunen and Kellokumpu, 2016).

As a simple event study design without control group is highly sensitive to life-cycle patterns, the
third step relies on the choice of an appropriate control group who did not suffer a job displacement.
Our main control group are non-displaced workers because they have similar observable characteristics,
pre-depression earnings and health trajectories than displaced workers. It is important to note that
the control group consists of individuals who remain with their current employer, but also of workers
who are fired, get displaced or separate voluntarily from their employer later on, for instance. One
potential concern with non-displaced workers as control group is that workers might be sorting into
more and less risky plants and jobs on the basis of unobservable characteristics. To address this
issue, we use workers who get displaced in a plant closure in the future as an alternative control group.
Using workers displaced in the future overcomes the potential selection problem of workers sorting into
plants and jobs in which a plant closure is more likely. We show below that the dynamics in mortality

are very similar between workers displaced during the great depression and those who get displaced



several years later.'® Both control groups are constructed to satisfy the same sample restrictions with
respect to age, tenure, plant size, sector and partners as our treated group with a plant closure in the
great depression.

Figure A2, which shows annual earnings (in 1,000 euros) and employment of displaced (in red) and
non-displaced workers (in blue), provides visual support for our identification strategy. In each panel,
negative numbers on the x-axis show pre-displacement years, positive numbers the post-displacement
years (positive numbers) where year zero refers to the base year, i.e. one of the depression years 1991,
1992 or 1993. The left-hand side shows results for men, the right-hand side for women. In the pre-
displacement period, employment rates (top panels (a) and (b)) and earnings (bottom panels (¢) and
(d)) evolve very similarly for displaced and non-displaced workers — both in terms of levels and growth
rates. The pre-displacement evolution supports our argument that plant closures during the great
depression were unrelated to the performance of the displaced workers prior to displacement. The
picture looks completely different for workers who are displaced in non-depression years. Appendix
figure A3 shows that there are sizable pre-displacement differences in earnings; in addition, their
earnings losses are small or transitory after job displacement (Davis and von Wachter, 2011). We
demonstrate below that our treatment and control group also have similar health dynamics prior to
displacement.

Even if a plant closure is an exogenous event for the individual worker, workers displaced in a plant
closure may still systematically differ from workers who do not get displaced in terms of their skill
level, age or other characteristics that affect their mortality risk. To check for such pre-displacement
differences, table A2 compares observable characteristics for displaced and non-displaced workers prior
to displacement. Displaced workers are slightly younger and work in smaller plants than non-displaced
workers, while displaced men have slightly lower, displaced women slightly higher pre-displacement
earnings than non-displaced men and women. Hence, if anything, we would expect them to suffer
lower earnings losses and mortality after displacement than the average non-displaced workers. To
adjust for these differences, we include a comprehensive set of pre-displacement worker characteristics

and earnings in our estimation.

10Using a sample of layoffs, Hilger (2016) proposed the peers of workers who lose their job in a mass layoff as an
alternative control group. We do not follow this approach for two reasons: first, our analysis focuses on plant closures
where all workers get displaced. Second, peers of workers displaced in mass layoff sample differ from the sample of
displaced workers along many observable characteristics in our data.



2.3 Estimation Approach
2.3.1 Effects of Job Loss on Health and Mortality

To track health outcomes for displaced workers relative to our control group, we estimate variants of

the following model:
Yi,t,f =T JObLOSSi,t + Xi,t—l Br + A+ 0 + €it,T (1)

where Y; ; - represents health outcomes (mortality or hospitalization) 7 years after (or before) displace-
ment for individual ¢ who was employed or displaced in base year t. For all-cause or cause-specific
mortality, the dependent variable is Pr(Death;;, = 1), which measures the cumulative mortality
between the base year t and post-displacement period 7. To study hospitalization for specific causes,
the dependent variable is an indicator Pr(Visit;; » = 1) equal to one if individual i had at least one
hospital visit 7 years post-displacement; and zero otherwise.

The main independent variable JobLoss;; is an indicator equal to one if worker ¢ was displaced in
a plant closure between base year ¢t and t + 1; the variable is equal to zero if she was not displaced in
base year ¢ (where ¢t = 1991,1992 or 1993). For individuals who get displaced multiple times in the
great depression, we focus on their first displacement. We include X;; to control for any observable
differences prior to displacement. As individual characteristics, we include dummies for each age in
base year t to capture earnings differences over the life-cycle and the health effects of aging. We control
both for the level and field of education to account for the well-known health gradient in education.
We further include labor market experience, firm tenure and earnings in base year t to adjust for
differences in career trajectories prior to displacement. We further include plant size in base year ¢
and industry fixed effects at the 2-digit level to account for differences in labor demand and health
risks across plants and industries. We account for regional differences in labor market prospects or
the quality of health services through region fixed effects (A,). Equation (1) further includes base
year dummies (;) to ensure that we compare displaced and non-displaced workers in the same base
year t. Finally, we control for the family structure prior to displacement as this might influence an
individual’s health and well-being: whether the individual is married and whether the individual has
children in base year t. We also control for the following characteristics of the partner in base year
t: dummies for each individual age, the level and field of education, a dummy variable for partner
employment and its interaction with the partner’s labor market experience, plant size and industry of

employment.!!

"The interactions ensure that we include displaced workers both with and without working partners.
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To allow for flexible health effects of job displacement, we estimate equation (1) separately for each
year —3 < 7 < 20. For hospitalization, we plot the v, coefficients for the pre- and post-displacement
years and the corresponding confidence intervals. Our estimates show no differences in hospitalization
risk prior to displacement between displaced and non-displaced workers. For mortality, we cannot
compare pre-displacement mortality (7 < 0) because our treatment requires that an individual has
to be alive in the base year to be displaced in a plant closure. To demonstrate the absence of pre-
displacement differences, we show that workers displaced in the future do not exhibit differential
pre-displacement mortality. Our key identifying assumption in equation (1) is that health outcomes of
displaced workers would have evolved similarly to non-displaced workers in the absence of displacement
conditional on our control variables. This assumption implies that plant closures are uncorrelated with
unobservables that affect the health of the workforce. Note that displacement effects on health cannot
be explained by a worsening health infrastructure or industrial decline as we control for region and
detailed industry fixed effects.

To analyze the effect of job loss on spousal health, we estimate variants of the following model:

Yo, = Wf JobLoss;; + X Bf + A2+ 07 + € (2)

ik, t,T k1,79

S

+t are health outcomes (mortality or hospitalization) of the spouse

where the dependent variables Y;
i* in year 7 after ¢’s displacement. As above, JobLoss;; is an indicator variable equal to one if person
i who is married or cohabitates with person i+ was displaced from his or her job in base year ¢t (where
t = 1991,1992 or 1993); and zero if he or she was not displaced in year t. The set of observable
characteristics X;; is the same as in equation (1) above.!? Estimating equation (2) separately for
each pre- and post-displacement year 7, the coefficients > measure the cumulative effect of i’s job
displacement on the partner ix’s health within 7 years of displacement relative to the mortality of
spouses of non-displaced workers. The identifying assumption in equation (2) is that the outcomes of
spouses of non-displaced workers are a valid counterfactual for the outcomes of spouses of displaced
workers after displacement conditional on our control variables. This assumption could be violated
if the probability of job loss is correlated across spouses because the couple works in the same firm
or same industry. Below, we show that restricting the sample to dual earners in the base year and

controlling for the job loss of each partner does not affect our results. As such, correlated risk of job

loss cannot explain the spillovers we observe.

12T particular, we control for spousal level and field of education, individual age dummies, spousal employment and
spousal labor market characteristics by interacting spousal experience, plant size and industry with spousal employment
to include non-working spouses (all variables measured in base year t).
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2.3.2 Effects of Job Loss on Employment, Earnings and Income

We then explore potential mechanisms for the observed spillovers, in particular income pooling and
spousal labor supply. Here, we rely on an event study approach commonly used in the displacement
literature (Jacobson et al., 1993; Davis and von Wachter, 2011; Huttunen et al., 2011). Pooling pre-

and post-displacement years, we estimate variants of the following model:
20
Yi,t,f = Z /YTJObLOSSi,t,T + Xi,t,T B+ a+ 0, +0; + €i,t,ms (3)

T=—3

where the dependent variable Y;; - is employment, annual earnings or annual income of worker ¢ (or
partner ix) observed in period 7 after the base year t. The key independent variables JobLoss;+ -
are indicators equal to one for individual ¢ observed in period 7 who was displaced in base year t;
and zero otherwise. We include the same comprehensive set of control variables X;; » for the worker,
spouse, region, plant and industry as in equation (1). Dummies for each individual age control for any
differences in earnings capacity across a worker’s career. Fixed effects for time since displacement 7
(67) and for each base year (a;) absorb any potential level differences in employment, wages or income
between displaced and non-displaced workers in different depression years t.13

Including individual fixed effects #; implies that we only require changes in earnings and income
(and not levels) of non-displaced workers to be a valid counterfactual for the outcomes of displaced
workers in the absence of a plant closure. The fixed effects specification further ensures that our
results are not driven by compositional changes in the treatment or control group through selective
dropout or withdrawal from the workforce. The parameters of interest are ~,, which measure the
changes in employment, earnings or income for displaced workers (or their spouses) relative to those
for non-displaced workers (or their spouses) —2 < 7 < 20 years before or after displacement relative
to the pre-displacement year 7 = —3. If our identifying asssumption is valid, the coefficients v_o, v7_1

and 7o in equation (3) should be close to zero and statistically insignificant.'4

130ne could even include base year (t) x post-displacement fixed effects () interactions, which allow post-displacement
earnings or incomes of individuals displaced early in the depression to evolve differently than the earnings or incomes of
workers displaced later on. The estimates from this even more flexible specification are very similar to the ones reported
here. As such, it seems that the evolution of earnings and income after displacement do not depend on the particular
timing of displacement during Finland’s great depression.

MThough this condition is neither sufficient nor necessary, it is commonly used to gauge the absence of differential
pre-trends (Kahn-Lang and Lang, 2020). Another concern with event studies emerges when pooling cohorts of individuals
treated at different times (Abraham and Sun, 2019). In our case, we only pool three depression years (1991-1993) and
control for level differences in outcomes through base year fixed effects (o).
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3 Empirical Results

3.1 DMortality Effects after Job Displacement

We first examine the direct effect of job displacement on the displaced worker. Studying the mortality
risk of job loss is interesting in its own right and aids in interpreting spillovers in the couple. If we
find no adverse impact on mortality for the displaced worker, we would not expect to see sizable
health spillovers on the spouse. Figure 1 plots the coefficients and 90 percent confidence intervals from
equation (1) for cumulative mortality (all causes) within 7 years after job loss. Displaced men (panel
(a)) face a higher mortality risk than non-displaced men shortly after the job loss but even twenty
years later. We find a strikingly different pattern for women. Losing the job in a plant closure has
literally no impact on women’s mortality risk as shown in panel (b) of figure 1. The estimates are
even slightly negative in the first three years after displacement suggesting short-run health gains for
women displaced in a plant closure. These reductions in mortality could be related to reduced stress
from work and more time to invest in health-promotion activities relative to non-displaced women.
After six years after displacement, estimates turn positive, but remain close to zero and never reach
statistical significance.

We report estimates for cumulative five-year and twenty-year mortality in table 1. Mortality
estimates for male job loss are shown in columns (1)—(2) and estimates for female job loss in columns
(3)—(4). As mortality risks are small, the coefficients can be interpreted as percentage point changes
in mortality five or twenty years after job loss relative to the change in mortality risk of non-displaced
workers. The gender asymmetry in mortality after job displacement is clearly reflected in the estimates.
In the medium run, men who got displaced in a plant closure face a 0.14 percentage points or 20 percent
(compared to a mean of 0.7 percentage points) higher mortality risk than non-displaced men (column
(1) in table 1). For every 10,000 displaced men, there are thus 14 additional deaths over a five-year
period. The higher mortality risk of displaced workers persists even in the long run. Twenty years
after displacement, the mortality risk is 0.69 percentage points (column (2)) resulting in 69 excess
deaths for every 10,000 displaced men. In percentage terms, the long-term effect (12%) is smaller
than the medium-term effect because of catch-up mortality among non-displaced men.'® The excess

mortality we find for men is smaller in the first years after job displacement than in United States,

5Martikainen et al. (2007) finds that an unemployment spell raises mortality more during economic booms than during
recessions in Finland. Should our estimates therefore be interpreted as a lower bound of the true effect?” We do not
think so. Individuals who get displaced in a period of economic growth are much more negatively selected compared to
either the average non-displaced worker or individuals who lose their job in a plant closure during a recession. Hence, the
larger estimates for displacements outside of recessions are likely an overestimate as non-displaced workers have better
unobserved labor market outcomes or lower unobserved health risks than workers who become unemployed during an
economic expansion.
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but remarkably similar for the two countries in the long run (Sullivan and von Wachter, 2009).16 One
potential explanation for the smaller short-run mortality effect is that most workers in the United
States lose their employer-provided health insurance after displacement. They might also suffer from
larger income losses than Finnish men losing their job in a plant closure. We investigate this question
in more detail in the next section.

For women, there is no mortality effect whatsoever — neither in the medium nor in the long run
(columns (3)—(4) of table 1). The five-year mortality risk is 0.04 percentage points or 13 percent lower,
while twenty-year mortality is 0.05 percentage points or 1.4 percent higher than for non-displaced
women; both estimates fail to reach statistical significance. Hence, the mortality effect for displaced
women is only about one-third the mortality effect of displaced men in the medium run and less than
one-tenth in the long run.

The direct mortality effects of job displacement in figure 1 could reflect a selection effect of workers
with higher mortality or health risk into closing plants. To assess this concern, we construct an
alternative control group of workers who are displaced in the future. Specifically, we compare the
effect for workers displaced between 1991 and 1993 on 5-year mortality to workers displaced in later
years. The results are reported in column (5) and (6) of Table 1. The point estimate is actually larger
than in the baseline suggesting that the sample of workers displaced in the great depression faces
similar mortality risk than workers displaced year.'” Yet, the estimates are somewhat noisier because
the comparison sample is much smaller than in the baseline. However, plants closing down after the
deep recession may employ different workers than plants that close down during the recession. To
investigate this, the left-hand side of figure 3 compares the mortality risk of workers in years before
the plant closure. Here, we take all plants in our base year sample, and compare the mortality of
individuals employed in a plant in 7 = —3, —2, —1 or 0 that closed down between year 0 and 1 to the
mortality of individuals working in plants that closed down in later years. The results clearly show
that workers in plants that closed down during the depression had very similar mortality risk prior to

displacement than workers displaced later.'®

16 A Swedish study finds no effect on long-run mortality, but larger effects on five-year mortality than our study (Eliason
and Storrie, 2009). Yet, the Swedish study covers men between the ages of 25 and 65, while men in our sample are aged
between 20 and 49 in the base year. Hence, there is more catch-up mortality of non-displaced workers in the Swedish
sample over time (ten or more years after displacement) as male cohorts reach their retirement age.

Y7Our result is consistent with the evidence in Hilger (2016) that fathers who get laid off in a recession are more
productive than fathers laid off in a boom if work productivity is negatively correlated with mortality.

81n Section 3.4 we further investigate the selection into closing plants by comparing the hospitalization risk of displaced
and non-displaced workers prior to displacement.
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3.2 Spillovers Effects of Job Displacement

We now turn to the question whether job displacement has negative consequences for the partner of
a displaced person as well. Evidence of such negative spillover effects would imply that the societal
costs of job displacement exceed the damage suffered by the displaced worker alone. Figure 2 plots the
coefficients and 90 percent confidence intervals from estimating the model in equation (2) separately for
each post-displacement year. The dependent variable is now the mortality risk of the (female) partner
and the key independent variable is whether a (male) person got displaced in a plant closure, and
vice versa. Panel (a) shows that women face a higher mortality risk after her partner gets displaced.
The coefficients are consistently larger than zero and statistically significant eight years after the
man’s job loss. The elevated mortality risk stabilizes about a decade after displacement. Stunningly,
panel (b) of figure 2 suggests no such dire consequences for the partners of displaced women. Men’s
mortality hovers close to zero within the first decade after the job loss of their partner and never
reaches statistical significance.

The bottom panel of table 1 quantifies the health spillovers and compares them to the direct
mortality effect on the displaced person. Male job loss raises spousal mortality risk by about 0.1
percentage points or 28 percent (compared to a mean of 0.37 percentage points) over the first five
years after displacement. Hence, for every 10,000 displaced men, there are 10 additional spousal deaths
within the first five years after displacement. Over a twenty-year period, the effect accumulates to 41
additional partner deaths, an increase of 14 percent. For the partners of displaced women, in turn,
we find zero spillover effect on mortality both in the medium and long run (see columns (3)—(4) of
table 1. The coefficients for husbands are even slightly below zero and hence, of opposite sign than
the direct effect on displaced men in table 1, while the standard errors are slightly larger. Spousal
mortality after female displacement even declines by about 5 percent (-0.0006/0.0121) in the medium
run and is essentially zero in the long run.

To rule out concerns about differential pre-trends in mortality, we compare the mortality risks of
women whose partner gets displaced in 1991 to 1993 to women whose partner gets displaced in some
later year. The right-hand side of figure 3 shows no pre-differential mortality risk among partners
of displaced workers. Column (6) of table 1 further supports our identifying assumption: the point
estimate for 5-year mortality is, just like for the direct effect, larger and somewhat noisier than in the
baseline. Irrespective of which control group we use, we find substantial negative health effects after
male job loss both for the displaced worker and their partner; yet, we find no such dire consequences

after a woman loses her job.

15



3.3 Alternative Samples of Displaced Workers

The stunning spillover and gender asymmetry in mortality we document might be due to differences in
the sample of men and women considered. We now demonstrate that differences in employment rates,
job risk or the type of job loss cannot explain our results. Women’s differential mortality after male
and female job loss could be related to their employment status. If employed women are healthier or
less affected by their partner’s job loss than non-employed women, the direct effect of female job loss
would be lower than the spillover effect of male job loss on women. We re-estimate equations (1) and
(2) and restrict the sample to couples where both spouses were employed in the base year. Columns
(1) of table 2 indicate that the direct effect of male job loss on 5- and 20-year male mortality in dual
earner couples is similar to those in the full sample, which includes couples with non-working spouses.
The spillover effects after male job loss in figure 2 could be the direct consequence of partners losing
their job in the same depression. A couple’s risk of job loss might be positively correlated if they work
in the same firm or industry, for instance. Appendix figure A4 shows that partners of displaced men
have a 3.5 percent higher likelihood of separating from their job than partners of non-displaced men
though the effect vanishes over time. Column (2) of table 2 adds a control for spousal job displacement
in the base year and thus compares the mortality of displaced and non-displaced workers conditional
on job displacement of their partner. Just like in the baseline, displaced men face a substantially
higher mortality risk (see the top panel in column (1)); even more importantly, the spillover effect
on their partners is also very similar to the baseline (see the bottom panel of column (1)). Hence,
correlated risk of job loss cannot explain the higher mortality risk for partners of displaced men.
While employment rates in our sample are similar for men and women (see table A2), many more
women work in the public sector. As the public sector offers more job security on average, more
women with health risks could be working in the public sector. As a result, the sample of women
employed in the private sector might be less vulnerable to the detrimental effects of job displacement
than the sample of men. To assess whether selection into public sector jobs explains the observed
gender asymmetry, we re-estimate our mortality regressions combining employees in the public and
private sector. While plant closures are less frequent in the public sector, they do occur during the
depression, esp. in public services like energy suppliers. The results are shown in columns (3) and
(4) of table 2. The direct effect of male job loss is very similar to the effects estimates for the private
sector alone; the spillover effect on the partner are slightly smaller possibly because a partner working
in the public sector benefits from higher job security and less disruption during the great depression.
Plant closures, or the underlying great depression we analyze, might be esp. harsh for workers most

exposed to stress or most vulnerable in terms of their health. As an alternative setup, we analyze
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mortality for a sample of workers who lost their job in a mass layoff. Mass layoffs by the employer,
like plant closures, should be largely exogenous to the health problems and career performance of
individual workers prior to displacement. The mass layoff sample consists of all workers who lost their
job at a plant that reduced its employment by more than 30 percent between ¢t and ¢+ 1. The last two
columns of table 2 show that men who lose their job in a mass layoff also suffer higher mortality in the
medium and long run; the spillover effects on the partner are more muted than for workers displaced
in plant closures. The yearly estimates in appendix figure A5 indicate that mass layoffs also raise the
mortality of displaced men and their partners. Hence, the negative effects of job displacement are not

restricted to potentially traumatic plant closures, but also visible during mass layoffs.

3.4 Effects on Cause-Specific Hospitalization and Mortality

To learn more about the type of health issues that emerge among displaced workers and their partners,
we turn to cause-specific hospitalization and mortality records. We collapse mortality and hospital-
ization records into five broad causes: accidents, alcohol-related deaths, cancer, heart disease and
suicides. For hospitalization, we also investigate mental health issues. We re-estimate equation (1)
where the dependent variables are now inpatient visits and medical treatment for a specific cause
(measured within five or twenty years after displacement) or cause-specific mortality (measured by
an indicator if the person died within five or twenty years after the displacement). We then use the
corresponding outcomes for the partners of the displaced worker to investigate spillover effects based
on equation (2).

Hospitalization and mortality might be positively or negatively correlated — even for the same
cause. The two are negatively correlated if displaced workers or their partners are less likely to seek
treatment and later die from that specific cause (like cancer, for example). The two would be positively
correlated if a job loss leads to illness, for which a person seeks treatment, but still dies from it (like
a heart attack, for instance). Finally, specific causes for hospitalization or mortality might also be
correlated because of competing risks: a job loss might raise alcohol consumption, which in turn could
trigger a heart attack later on.

Table 3 shows that displaced men are more likely to be treated for mental health issues than
their non-displaced peers. Over a five-year period, treatment for mental health issues by 17 percent
(0.00215/0.0127).1 Turning to mortality by major causes reveals that displaced men are more likely

to die from cardiovascular diseases in the long run (see table 4). The risk to die from heart disease is

19The higher incidence of inpatient visits for mental health disorders disappears in the long run as non-displaced
workers catch up on inpatient visits with displaced workers (see the top panel of appendix table A4). Health care
expenditures, esp. for anti-depressants, also seem to increase for men after a plant closure (Kuhn et al., 2009).
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a stunning 44 percent (0.00081/0.00183) higher after five years and still 15 percent (0.00254,/0.0165)
higher after twenty years than for non-displaced workers. Moreover, we observe many more suicides
among displaced men over the twenty-year period than among non-displaced men, an increase by 30
percent (see table 4, column (10)). Turning to spousal health, the bottom panel of table 3 shows that
partners are not immune to the mental strain of male displacement. Spouses are more likely to be
treated for alcohol-related diseases (see column (2)), an increase by 44 percent (0.00113/0.0026) in the
medium run, which persists in the long run.?’

Women who lose their job in a plant closure do not have differential hospitalization rates than non-
displaced women (see the top panel of appendix table A6). Women seem to have lower mortality from
heart disease after job displacement than their non-displaced peers (see appendix table A7). Spouses
have opposing effects: mental health issues seems to increase, hospitalization for cancer appears to go
down (see appendix table A6) — consistent with no overall effect.?!

To check that workers displaced during the depression are comparable before the plant closure to
employees not displaced in a plant closure, figure 4 plots the estimated effect of risk of hospitalization
in the years prior to plant closure. Hence, we estimate the annual risk of hospitalization for alcohol
or mental causes in the years -3 to 1 for workers who lost their job in plant closure between years 0
and 1 relative to workers not displaced in those years. The results indicate no differences in health
prior to the plant closure. The effect on annual hospitalization turns positive only in the year when
the plant closes down. The evidence in figure 4 further support our identification strategy and shows

convincing evidence that our results actually identify the causal effects of plant closures on health.

4 Explaining the Health Spillovers

Our results so far show that job loss not only reduces long-run health and life expectancy of the
displaced worker; it also generates sizable and persistent negative spillovers for their partner. For
every 10,000 displaced men there are 24 additional deaths in the first five years after job displacement
and 110 additional deaths after two decades. 60% of that excess mortality accrues to the displaced
men and a stunning 40% to their partners. The health spillovers we document are, in percentage
terms, as negative for the partners as for the directly affected worker.?? Surprisingly, negative health

effects only occur after a man’s job displacement. We find no evidence of persistent negative health

20The bottom panel of appendix table A4 shows a 17% higher hospitalization rate for alcohol even in the long run.
With respect to cause-specific mortality, we do not find statistically significant differences between partners of displaced
and non-displaced workers (see appendix table A5).

21 Appendix table A8 documents a similar pattern for cause-specific mortality of the partner.

22In absolute terms, the number of additional deaths per 10,000 displaced men is higher than for their partner as men
face a higher mortality rate on average.
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consequences after women lose their job. Hence, men only suffer a higher mortality risk if they lose
their job, but not if their partner gets displaced from their job. The opposite is true for women:
they face a higher mortality or hospitalization risk only if their partner gets displaced, but not if they
themselves lose their job in a plant closure. For both partners in the couple, it is more deadly if the
man loses his job than if the woman loses her job. How can we explain these health spillovers and the
observed gender asymmetry? In this section, we explore four potential mechanisms for the observed
pattern: spousal labor supply; loss in economic resources and public insurance; widowhood; and the

role of gender roles. We discuss each of them in turn.

4.1 Spousal Labor Supply

Spouses might increase their own labor supply after the partner’s job loss. The literature on added
workers and second earners has long stressed that spousal labor supply might be one mechanism to
insure the family against unemployment and other negative labor market shocks (Lundberg, 1985;
Stephens, Jr., 2002; Halla et al., 2019). Spouses who take up a job or work more hours are likely
to face more work-related stress and have less time for health-promoting activities, which might be
detrimental for spousal health. Spousal labor supply could explain the observed gender asymmetry
in health spillovers if women increase their labor force attachment or earnings after male job loss,
whereas men do not adapt their behavior after female job loss. Such differential responses might be
expected in an environment where women’s labor force attachment has traditionally been lower than
men’s attachment. To estimate spousal labor supply responses, we use equation (3) but replace the
dependent variable with employment or earnings of the spouse (ix) of displaced individual :. We
include the same set of worker and spousal characteristics as before. In earnings regression we further
include worker fixed effects; the coefficients v, in the earnings regressions identify spousal earnings
changes in year 7 after i’s displacement compared to the pre-displacement period (¢ — 3) and relative
to the partners of non-displaced workers.

Panels (a) and (b) of figure 5 plots how female and male employment responds to their partner’s
job loss. Employment of men and women declines in the first two years after their partner’s job loss
but returns back to its normal level after the end of the great depression. Over time, employment
slightly increases relative to partners of non-displaced workers. Overall, however, employment effects
are very modest irrespective of the time horizon or the gender of the displaced worker. The short-run
employment decline is between 1.6 percentage points (for female partners) and 2.1 percentage points
(for male partners). In the long run, spouses increase their employment rate by at most 1.3 percentage

points in response to job displacement. The extensive margin responses are economically negligible
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for both men and women, especially if compared to employment rates of 95 percent for women and
96 percent for men prior to displacement. To convert this into a participation elasticity, we relate
the absolute change in employment rates in year 5 after displacement (0.3 percentage points) to the
losses in husband’s cumulative earnings (-17 percent). The resulting (semi-) elasticity of n = 0.022
is very similar to the elasticity of women’s employment response after their husband’s displacement in
Austria (Halla et al., 2019).

Spouses might also increase their earnings, which capture responses both at the intensive and ex-
tensive margin. Interestingly, we find similarly modest changes in spousal earnings after displacement
(panels (c) and (d) of figure 5). For women, earnings remain unchanged for the first eight years after
their partner’s job loss. In the long run, women’s annual earnings are up to 700 euros higher than
before the displacement relative to the spouses of non-displaced workers. The earnings changes for
men in response to their partner’s job displacement follow a similar pattern: earnings only increase in
the long run by at most 1,100 euros. These additional spousal earnings amount to just 3 percent of
annual earnings among partners of non-displaced workers, however.?3

What does the observed labor supply response tell us about spillover effects in couples? The short-
run decline in partner employment could be explained by leisure complementarities (Goux et al., 2014).
If leisure complementarities are used for health-promoting activities, they could explain why we find
a small decline in mortality after female job loss for both displaced women and their spouses shortly
after displacement (see panel (b) in figures 1 and 2). Yet, leisure complementarities cannot explain
why the mortality of men and their partners increase after male job loss (see panel (a) in figures 1 and
2). In order to explain the gender asymmetry in mortality effects, the couple would have to engage in
health-promoting activities after a woman’s job loss, but in health-damaging activities after a man’s
job loss. The negative short-run effect on employment could also be the result of the severe economic
depression we analyze. Partners might have a difficult time keeping their old job, finding a new one or
increasing working hours when employers prefer to downsize rather than hire new employees. Figure
A4 indeed suggests that women are more likely to separate from their job after male job displacement.
Yet, this depression effect decreases over time and vanishes eventually. As such, the small spousal
labor supply response cannot be attributed to the lack of job opportunities, especially because figure
A2 showed that employment rates of displaced workers do catch up with their non-displaced peers

over time.

ZPrevious evidence suggests that labor supply responses are lower among women with very young children (Halla
et al., 2019). Unfortunately, we do not observe the exact age structure of the children, but only the total number of
dependent children under 18 in the household. Given that our spousal labor supply effects are very small in the full
sample (where couples have children of all ages), our results cannot be explained by the presence of small children in the
household.
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Overall, both extensive and intensive labor supply responses after job loss are too small in magni-
tude to explain the higher mortality of partners after male job loss or the absence thereof after female
job loss. The absence of a sizable labor supply response in the long run could be the result of the
high employment rates of women and men prior to displacement. If most individuals work full-time,
there is limited room for an added worker effect or adjustments in working hours. We think that
high employment rates are unlikely to be the sole reason for the small response at the extensive and
intensive margin. Halla et al. (2019) report similar small effects for Austria, an environment with
much lower female employment rates than in Finland. Another explanation is that private insurance
through spousal labor supply responses gets crowded out by public insurance (Cullen and Gruber,

2000; Hendren, 2017). We investigate the role of public insurance in the next section.

4.2 Monetary Losses and Public Insurance

Earnings Losses Negative health spillovers could be the consequence of declining family resources,
which reduces the couple’s demand for health-promoting goods or activities. Economic deprivation
could further explain the gender asymmetry if earnings losses are larger and more persistent after
male than after female job loss. To explore the role of family resources, we use our event study design
from equation (3) that compares earnings changes for displaced workers in some post-displacement
year T relative to earnings changes for non-displaced individuals. The top panels of figure 6 show the
effect for annual earnings after male job displacement (panel (a)) and after female job displacement
(panel (b)). Male job loss causes substantial and persistent earnings losses. The strongest decline
is observed in the second year after displacement where male earnings are 11,000 euros or about 33
percent lower than mean earnings of non-displaced workers. Over a five-year period, displaced men
lose 30,000 euros or 17 percent of their total earnings capacity (see column (1) in appendix table A9).
Male earnings never fully recover to pre-displacement levels even two decades after job loss. Twenty
years after displacement, the cumulative earnings loss amounts to 76, 300 euros or 10 percent of total
earnings capacity (see column (2) of appendix table A9). Displaced women also experience sizable
earnings losses: in absolute terms, the decline is with around 7,000 euros lower than after male job
loss, though with 31 percent very similar for men and women. Cumulative earnings losses amount to
22,000 euros or 20 percent over a five-year and 47,700 euros or 10 percent over a twenty-period (see
columns (5)—(6) in appendix table A9). Overall then, job displacement is associated with sizable and
persistent earnings losses for both men and women.

Income Losses and Public Insurance Lower earnings need not translate into economic hardship

if earnings losses are compensated by private or public insurance. As spousal labor supply responses
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are small, private insurance plays a rather limited role in our context. One reason could be crowding
out by unemployment insurance, for instance. Panels (c¢) and (d) in figure 6 show the impact of
job displacement on personal income, which includes public transfers like unemployment and sickness
benefits. Personal income declines by less than personal earnings suggesting some insurance against
job loss. However, public insurance is incomplete and does not compensate for the persistent earnings
losses from job displacement.

Public transfer compensate for about one-third of the total earnings losses after male displacement
over a five-year period.?* The insurance provided by public transfers is even more modest in the long-
run. The cumulative loss in personal income twenty years after male displacement is 59,800 euros.
Hence, public transfers compensate only 22 percent of the earnings lost over the two decades (see
column (2) in bottom panel of appendix table A9). For women, public transfers compensate almost
half (46 percent) of the earnings losses in the medium-run, but only 25 percent in the long run.?
Finally, panels (e) and (f) in figure 6 trace the impact of job displacement on family income, which
consists of earnings for both spouses and public transfers. The panels show that family resources
decline by less than earnings losses but exhibits a pattern very similar to personal income. The similar
dynamic of personal and family income after displacement underscore the modest added worker effects
documented in the previous section.?%

Monetary Losses and Excess Mortality Are the differences in earnings losses between men and
women large and persistent enough to account for the health spillovers and, in particular, their asym-
metry across gender? To answer this question, we need to quantify how earnings or income are related
to mortality. While a large literature reports a negative association between various measures of income
and mortality, there is much less agreement on the direction of causality and causal pathways linking
economic resources and health.?” In the absence of a consensus in the literature about the size of the
causal relationship, we use estimates of the correlation between pre-displacement earnings (averaged
over three years prior to displacement) and mortality following Sullivan and von Wachter (2009). This
correlation should in part reflect the effect of earnings on mortality. If some displaced individuals have

worse health and hence, lower labor market earnings prior to displacement, the partial correlation we

24The cumulative earnings loss in the first five years after male displacement is 30,200 euros. The cumulative personal
income loss over the same period is 19,000 euros (see column (1) of appendix table A9). Hence, the five-year loss in
personal income is 36 percent lower than the earning loss.

25The cumulative earnings loss in the first five years after female displacement is 22, 000 euros; the cumulative personal
income loss over the same period is 11,800 euros (compare columns (5) in appendix table A9. Hence, the five-year loss
in personal income is 46 percent lower than the earning loss.

26The modest private insurance through spousal earnings is also evident from appendix table A9. Spousal earnings
after either male or female job loss after five years (see columns (3) and (7) in appendix table A9) or even twenty years
(see columns (4) and (8) in appendix table A9) are never statistically significantly different from zero.

2TUsing shocks to income like lottery wins, some studies report negative effects on mortality (Lindahl, 2005), some
zero effects (Cesarini et al., 2017) and some even positive effects on mortality (Snyder and Evans, 2006).
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estimate is larger in absolute terms than the causal effect of earnings on mortality. Hence, if anything,
our calculations overestimate the contribution of earnings losses to excess mortality.

The calculations are shown in table 5. The correlation of pre-displacement log earnings with 5-year
male mortality is -0.0019. Furthermore, the mortality risk for displaced men increases by 20 percent
relative to non-displaced men over the first five years after job loss.?® Hence, the elasticity of 5-year
mortality with respect to earnings for displaced men is -0.27. A reduction in earnings by 10 percent
would then raise the 5-year mortality of displaced men by 2.7 percent. Our results further indicate that
displaced men lose 17 percent of their cumulative earnings over a five-year period. Multiplying the
earnings losses with the earnings elasticity of mortality, we obtain that earnings losses raise mortality
by 4.6 percent. Relative to the total mortality increase of 20 percent, earnings losses may thus account
for 22.5 percent of the increased mortality risk for displaced men (see the bottom row of column (1) in
table 5). We obtain a very similar contribution of 20.5 percent for 20-year male mortality (see column
(2) of table 5).2 Earnings losses thus account for at most one-fourth of the rise in male mortality after
male job displacement, which is much lower than the contribution of 50-75 percent reported for the
U.S. (Sullivan and von Wachter, 2009). The reason is not that Finnish men have lower earnings losses
after displacement than displaced men in the U.S.. Earnings losses turn out to quite similar in the two
countries ranging from 10 to 17 percent in Finland and from 15 to 20 percent in the U.S.. The two
countries mainly differ in the estimated association between pre-displacement earnings and mortality.
The elasticities are around -0.3 in Finland but -0.5 in the U.S.. One likely explanation for the lower
sensitivity is that workers in Finland, unlike their U.S. peers, do not lose their health insurance after
job displacement.?® We did the same calculation for personal income, which reflects more closely the
loss of actual economic resources (see columns (3) and (4) of table 5). Personal income can account
for only 14 percent of the increase in (5-year or 20-year) mortality for displaced men, which is even
lower than the contribution of 20-25 percent for earnings. The difference underscores that public
insurance of job-related earnings losses partially shields a family from the negative consequences of
job displacement. At the same time, the relatively small contribution of income also indicates that

job displacement implies much more than the mere decline in actual economic resources.

28The coefficient of job displacement on 5-year mortality is 0.0014, while the baseline 5-year mortality rate is 0.0071.
Hence, 0.0014,/0.0071=0.20.

Interestingly, the elasticity of mortality with respect to earnings does not change much with time elapsed since
displacement (-0.24 for 20-year mortality compared to -0.27 for 5-year mortality). Yet, earnings losses become smaller
in percentage terms over time (10 percent over a 20-year period rather than 17 percent over a 5-year period) as long-run
earnings recover relative to their non-displaced peers. At the same time, catch-up mortality among non-displaced men
seems to reduce the 20-year mortality differential to 12 percent (rather than 20 percent over a 5-year period).

39 Another potential explanation is that the correlation between pre-displacement earnings and mortality suffers from
reverse causality or omitted variable bias. The empirical correlation would be then higher in the U.S. than in Finland,
if poor health reduces earnings more in the U.S. than in Finland, for instance.
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Can the loss in economic resources also account for some of the health spillovers we observe in
couples? Columns (5)-(8) of table 5 indicate a negative correlation between spousal mortality and
male pre-displacement earnings as expected. The elasticity of spousal mortality is around -0.17 both
in the medium and in the long run — and thus only two-thirds of the earnings elasticity of mortality for
displaced men. Compared to the overall increase in spousal mortality (28 percent in the medium run
and 14 percent in the long run), male earnings losses may therefore account for around 10-12 percent
of the health spillovers in couples. The explanatory power of male income losses for spousal mortality
is again somewhat lower (7-10 percent) than for earnings.

What do our findings indicate for the link between economic resources and health? First, monetary
losses after male job loss may account for up to 25% of the excess mortality among men. This result
clearly shows that earnings or income losses are important for health. We acknowledge that the corre-
lation of mortality with pre-displacement earnings and income might not fully reflect a causal effect.
It may well be that individuals with lower pre-displacement earnings had worse health that prevented
them from working. In that case, our calculations provide an upper bound to the contribution of
economic resources to health. Second, women’s earnings losses are smaller in absolute terms than
men’s earnings losses and eventually return to their pre-displacement level. These smaller monetary
losses could account for some of the observed gender asymmetry if the relationship between earnings
and mortality were non-linear.3! It could be that a couple can compensate moderate earnings losses
without negative health consequences. Once earnings losses exceed some threshold, however, as in
the case of male job displacement, the compensatory mechanisms break down with negative health
consequences for the couple. Finally, the loss in economic resources can only explain a small share of
the rise in spousal mortality. Together with the modest contribution to excess mortality for displaced
men, these findings suggest that the higher mortality risk after job loss has a strong non-monetary

component.

4.3 Spousal Death or Breakdown of Relationship

Job displacement may affect couples in ways other than declining financial resources or joint decision-
making about labor supply. In particular, we have seen that men are much more likely to die within
a few years of displacement. It is well known that the grief and potential social isolation associated
with a person’s death reduces the remaining life expectancy of the partner left behind. The spillover

effect after male job displacement (and its absence after female displacement) might then just be the

31For female displacement, the direct and spillover effects on mortality are small. In addition, the relationship between
pre-displacement earnings and mortality is much smaller than for displaced men. Therefore, despite sizable earnings and
income losses for women after displacement, earnings and income play a limited role for explaining mortality.
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result of the higher excess mortality of men after job loss, rather than a direct consequence of the
displacement per se.

To investigate this potential explanation for health spillovers, we relate spousal mortality to job
displacement and the occurrence of partner death. The specification is the same as in equation (2)
augmented by an indicator whether the displaced worker died within five years of displacement. The
results in table 6 show three interesting patterns: becoming a widow or widower within five years after
the partner’s displacement is indeed deadly in the medium and in the long run. The coefficient on
partner death in columns (1) and (2) indicates sizable co-morbidity in couples within five and twenty

t.32 It is interesting to note, however, that the negative effects of widowhood

years after displacemen
are very similar across genders. Both men and women are more likely to die when their partner
passed away within five years after displacement (compare columns (1) and (3) and (2) and (4) in
table 6). The effects are even slightly stronger for men than for women. Most importantly, the gender
asymmetry in health spillovers after job loss remains the same as in the baseline even conditional on
the partner’s death. Hence, widowhood can neither explain the spillover effects after displacement nor
their stunning gender asymmetry.

Even if the partner remains alive, the loss of a well-paid job followed by a period of un- or non-
employment is likely to strain the couple’s relationship. Destructive or aggressive coping strategies of
the displaced worker could reduce the actual and possibly future gains from marriage. As a result,
the relationship might break down — with negative health consequences for both partners (Charles
and Stephens, 2004; Mjork et al., 2018; Rege et al., 2011). A strained or broken relationship could
explain the gender asymmetry in health spillovers if the relationship is more adversely affected when
a man loses his job than when a woman loses her job, for example, because a man’s role is to provide
economically for the family. To investigate the effects of job displacement on breakups and separations,
we use the empirical model in equation (1) where the dependent variable is now an indicator whether
a couple either gets divorced or stops cohabitating in year 7 after displacement. The dynamics of the
cumulative probability of breakup of couples with a displaced partner relative to couples without a
displacement is shown in figure A6 for male job loss (panel (a)) and female job loss (panel (b)). More
couples divorce or separate in year two after male job loss, but then relationships return to a normal
pattern compared to couples of non-displaced workers. Following female job loss, the estimates are
similar in magnitude but less precisely estimated. Hence, neither the widowhood effect nor breakdowns

of relationship help to explain the spillovers or gender asymmetry.

32The impact for twenty-year mortality will isolate a causal effect if partner death within five years after displacement
is pre-determined and hence, uncorrelated with health or labor market shocks affecting mortality of the partner left
behind.
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4.4 Family Structure

Even if the relationship does not break down, a person’s job loss might shake some couples to the core,
while other couples are better equipped to absorb such negative shocks. Here, we explore the role of
family structure for the link between mortality and job displacement. In particular, we analyze whether
the effects of male job loss differ in traditional and modern couples.We define a modern couple as one
where women have at least as much formal education as her husband.?® Economically, a traditional
couple with a main breadwinner might be more or less vulnerable to male job displacement than a
modern couple. A traditional couple with a male breadwinner should experience larger earnings losses
after male job displacement than a couple where both partners have similar labor market skills.?* Yet,
partners in traditional couples might have more room to expand their labor supply to compensate the
earnings losses of the displaced. Beyond monetary concerns, traditional and modern couples might
be differently affected because of actual or perceived gender roles. Following a long line of research in
social psychology and sociology, Akerlof and Kranton (2000) introduced the idea that social categories,
like husband and wife in a couple, come with a prescribed role or set of expected behavior. A person
who identifies with the prescribed role could then incur large psychic costs if he or she cannot fulfill
the expected norms or behavior. Men who identify with the role of a traditional breadwinner might
be more negatively affected when they lose their job in a plant closure than men in non-traditional
earning couples. Yet, non-traditional couples seem to have less stable relationships, which might reduce
the couple’s ability to overcome a negative labor market shock (Bertrand et al., 2015). To compare
the health burden of job displacement for traditional and modern couples, we rerun our mortality
regressions using equation (1) separately for traditional and non-traditional couples.

Surprisingly, figure 7 suggests that both partners in modern couples experience higher mortality
risk after male job loss than couples without male job displacement. Traditional couples, in turn, do
not experience any excess mortality after male job loss.?® Even more interestingly, this pattern is not
explained by differential losses in economic resources. Appendix table A10 shows that modern couples
actually suffer smaller losses in family earnings than traditional couples because of income pooling.
For both modern and traditional couples, spousal employment is largely unresponsive to male job

loss. Spouses in modern couples do earn more in the long run than spouses in traditional couples but

330ne could also define traditional as couples where the man contributes more than 50% to family resources prior
to displacement following Bertrand et al. (2015). The mortality patterns for this alternative definition are similar but
statistically noisier than our definition based on education.

34Earnings losses might be even higher in the case of the male breadwinner if specialization in the couple allows
the husband to accept attractive job opportunities or invest more in job-specific skills, for instance, than husbands in
non-traditional couples.

35Male job loss should improve the relative bargaining position of the wife and hence, the resources available to her.
Changes in relative bargaining positions does not explain why the mortality of both spouses goes up in non-traditional
couples, but not in traditional couples, however.
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the effect is very small — just like in the full sample. As such, the bigger mortality effect for modern
couples cannot be explained by a sharper decline in economic resources or weaker spousal labor supply
response. The picture looks very different after female job displacement (see figure A7). In traditional
couples, displaced women suffer higher long-term mortality, while their partners are less likely to die
in the short run. In modern partnerships, in contrast, displaced women are less likely to do in the
short run, possibly of less stress and more time to invest in health-promoting activities. There is again
no effect on their partner or their own mortality in the long run.36

Overall, the evidence clearly indicates that relationships are under additional strain when the man
loses his job. The fact that the mortality risk differs by family structure in non-trivial ways highlights
that monetary losses alone cannot explain the health spillovers in couples. Instead, patterns for
mortality and family resources point to a substantial psychological component. One factor could be

that job loss is a more severe blow to men in more equal partnerships or that the couple is stressed by

the violation of gender norms than in traditional couples where the division of labor is well defined.

5 Discussion and Conclusion

A long line of research has shown that individuals who are displaced for exogenous reasons suffer severe
earnings losses and excess mortality. Our analysis shows that the dire health effects are not confined
to the displaced worker. Using administrative data over more than two decades, we show that man’s
job loss during an economic downturn significantly increases his own mortality, but also his partner’s
risk of dying. For every 10,000 displaced men, there are 110 extra deaths within two two decades. Up
to 40 percent of this excess mortality fall upon the partners of displaced men. Our study also reveals
a stunning gender asymmetry: when a man loses his job in a plant closure, both he and his spouse
suffer negative health consequences. When a woman loses her job, in contrast, we find no such dire
health consequences.

We investigate four channels for the observed health spillovers and gender asymmetry. First,
spousal labor supply response may insure the couple against negative shocks like job loss reducing
the health burden on the displaced worker. We find only very modest spousal labor supply responses
for both men and women. As such, they cannot explain neither the health spillovers nor the gender
asymmetry. We then investigate the role of declining economic resources and public insurance, for

which we find some support. Earnings losses may account for around one-quarter of the direct effect

36We also explore whether the presence of dependent children in the base year influences mortality. Women do not
seem to suffer higher mortality after male job loss if they have dependent children. There is little difference for displaced
men with or without dependent children. We find again no effect on mortality after female job loss for couples with or
without children.
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of male job displacement on male mortality. As public transfers provide only partial and temporary
insurance, financial hardship helps to explain why the health burden for the couple is worse after male
job displacement; the monetary channel seems less successful in accounting for health spillovers in
couples, however. Third, we show that the death of the displaced worker along cannot explain the
health spillovers of job displacement even though we document a sizable widowhood effect. Finally, we
explore whether some couples are better able to absorb the negative consequences of job displacement
than others. Men’s health, in contrast, suffers less within a traditional couple where the man is more
educated than his partner. These findings, which are not explained by differences in spousal labor
supply or earnings losses, point to a substantial psychological component of job loss.

Our study highlights that the societal burden of job displacement is much higher than the eco-
nomic and health consequences for the displaced workers alone. A second novel result is that the
health burden for families with a displaced worker goes well beyond economic deprivation. From this
perspective, periods of economic recession or even depression imply a persistent toll on human lives
and the long-run health of the population. The size of health spillovers we find has important policy
implications and needs to be taken into account when designing public policies to mitigate or insure
workers against negative labor market shocks. By highlighting the health costs of great recessions, our
results further provide important insights into the current pandemic. In particular, our results show
that there is no simple trade-off between economic and health costs as economic recessions also carry

a substantial health burden among displaced workers and their families.
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Figure 1: Direct Mortality Effect of Job Displacement

Notes: The figure displays coefficients and confidence intervals from separate regressions of equation (1), which estimates
the effect of displacement on the probability that a worker dies by the year denoted on the x-axis.
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Figure 5: Effect of Job Displacement on Spousal Earnings and Employment

Notes: The figure displays coefficients and confidence intervals from regression equation (3), which estimates the effect
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male (left-hand side) and female (right-hand side) job displacement. The earnings regression includes individual fixed
effects, and drops the displacement indicator for year -3 from the regression.
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Figure 6: Effect of Job Displacement on Earnings and Income

Notes: The figure displays coefficients and confidence intervals from regression equation (3), which estimates the effect
of displacement on worker’s earnings and employment in the years before and after male (left-hand side) and female
(right-hand side) job displacement
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Figure 7: Effects of Male Job Displacement on Mortality by Family Structure

Notes: The figure displays coefficients and confidence intervals from separate regressions of equation (2), which estimates
the effect of male job displacement on the probability that a person dies by the year denoted on the x-axis. Traditional
couples are those where the woman has lower educational attainment than her partner or husband. Non-traditional
couples are those where the woman has a higher (or equal) level of education than her partner or husband.
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Table 6: Spousal Mortality

Male Job Loss Female Job Loss
5-Year 20-Year 5-Year 20-Year
(1) (2) (3) (4)
Job Displacement 0.00101%* 0.00406** -0.00063 -0.00161
[0.00061] [0.00166] [0.00133] [0.00339]
Displaced Dead by t + 5 0.0108****  (.0262**** 0.0290%***  0.Q737H***
[0.00270] [0.00593] [0.00801] [0.0156]
Individual Characteristics (Pre-Job Loss) Yes Yes Yes Yes
Plant Size (Pre-Job Loss) Yes Yes Yes Yes
Industry Fixed Effects Yes Yes Yes Yes
Region Fixed Effects Yes Yes Yes Yes
Year of Displacement Fixed Effects Yes Yes Yes Yes
Spousal Characteristics (Pre-Job Loss) Yes Yes Yes Yes
Observations 468,016 468,016 345,240 345,240
Mean of Dependent Variable 0.004 0.030 0.012 0.089
R? 0.006 0.027 0.016 0.073

Notes: The table reports the effect of male and female job displacement in t on cumulative spousal
mortality by ¢ + 5 or t + 20 where the worker is displaced (in either ¢ or ¢ — 1) from a plant
that shuts down between year ¢ and ¢ + 1. The dependent variable is the probability of spousal
death by time t + 5 or ¢t 4+ 20. Displaced Dead by t 4+ 5 controls for the displaced dying by ¢ + 5.
All specifications include the following pre-displacement characteristics for the displaced worker
and partner: individual age dummies, annual earnings, labor market experience, level and field of
education, plant size, 2-digit industry. Spousal labor market characteristics are interacted with an
indicator for spousal employment to include non-working spouses. Controls also include whether the
couple is married or has children in the baseline, region and base year dummies. Standard errors are
reported in square brackets. * p < 0.10, ** p < 0.05, *** p < 0.001.
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Figure Al: Unemployment and GDP during Finland’s Great Depression of the 1990s

Notes: The figure plots the evolution of the GDP-change and unemployment rate in Finland from the year 1976 to 2017.
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Figure A2: Earnings and Employment after Male and Female Job Displacement

Notes: The figure plots the mean annual earnings and employment status of male (left-hand side) and female (right-hand
side) workers working in plants with between 10 and 1000 workers in base years 1991-1993. Displaced workers refer to
group that lost their job in plant closure between year 0 and 1 where year 0 denotes one of the base years.

46



Men

1991-1993

-

]

Annual Earnings
25 30 35 40 45

Annual Earnings
25 30 35 40 45

1994-1999

T

T T T T T T T T T

3 2 101 2 3 4 5 6 7 8 9 10

Years since Displacement

Displaced Men

Non-Displaced Men

=
o
3
)
S

1991-1993

Annual Earnings
15 20 25 30 35

T T T T T T T T

0 1 2 3 4 5 6 7 8 9 10

Years since Displacement

Displaced Men

Annual Earnings
15 20 25 30 35

Non-Displaced Men

1994-1999

//

T T T T T T T T T T

3 2401 2 3 4 5 6 7 8 9 10

Years since Displacement

Displaced Women

Non-Displaced Women

T T T T T T T T T T

0 1 2 3 4 5 6 7 8 9 10

Years since Displacement

Displaced Women
Non-Displaced Women

Figure A3: Earnings after Male and Female Job Displacement in Depression and Non-Depression

Years

Notes: The figure plots the mean annual earnings of male (top panel) and female (bottom panel) workers working in
plants with between 10 and 1000 workers in base years 1991-1993 (left-hand side) and 1994-1999 (right-hand side).
Displaced workers refer to group that lost their job in plant closure between year 0 and 1 where year 0 denotes one of

the base years.
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Figure A4: Job Separation of Partner after Male Displacement

Notes: The figure displays coefficients and confidence intervals from separate regressions of equation (2), which estimates
the effect of displacement on the probability that a worker’s spouse separated from her base year plant by the year
denoted on the x-axis.
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(b) Spillover Effect of Male Job Displacement

Figure A5: Direct And Spousal Mortality after Male Displacement in Mass Layoff Sample

Notes: The figure displays coefficients and confidence intervals from separate regressions of equation (2) estimating the
effect of job displacement due to either plant closure or downsizing on the probability that a worker dies by the year
denoted on the x-axis.
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(b) Female Job Displacement

Figure A6: Effect of Job Displacement on Separation

Notes: The figure displays coefficients and confidence intervals from separate regressions of equation (2), which estimates
the effect of displacement on the probability that a person separates from his or her base year partner by the year denoted

on the x-axis.
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Figure AT7: Effects of Female Job Displacement on Mortality by Family Structure

Notes: The figure displays coefficients and confidence intervals from separate regressions of equation (2), which estimates
the effect of female job displacement on the probability that a person dies by the year denoted on the x-axis. Traditional
couples are those where the woman has lower educational attainment than her partner or husband. Non-traditional
couples are those where the woman has a higher (or equal) level of education than her partner or husband.

o1



‘9661

9OUTS UOIYeIYISSe[d OT-(D] PU® GEET [IIUN UOIIRIYISSBD 6-(D] 2Y} SuIsn popoo are sdnoid 9sessi(] "So[qrLIeA UOI}RZI
-rejidsoy pue Ajijejrowt oyoods-asned 9y} 1ONIISU0D 03 pash Sopod OT-(ID] PU® G-I oY} sopraoad o[qe} oy ], S0\

656H-0S6H 8X-09X 0LSA ‘T8X-09X opIng

618-068 66:1-00.1 - SSOU[I [RJUSIA]

6ST-0VY ‘667-06€ 661-0LI ‘6S1-001 661-L8¥1 ‘SeiI-001 }1B9]

R05-0%1 160-00D SFYA-00D I90UR))
1684 ‘VSG6LL ‘VL209L G¥X ‘0983 ‘2G8M GFX ‘098D ‘€70d FSE0 ‘09831

A-DTLLS ‘A-A0LLS ‘€TLG ‘€CES ‘0.3 ‘262 ‘9TFI1ELD ‘2G83 ‘0L ‘262 ‘OTFI ‘TTLD [0Y0oTY
‘GGTy ‘GLGE ‘0S0€ ‘€0€ ‘16T ‘189D ‘TS0¥D ‘GIED ‘014 ‘129D ‘1S07D ‘21D ‘014

058 ‘066H-098H ‘0F8H-008 68K-97X ‘TFX-TOA 68K-97X ‘TFX-T0A SYUSPIIDY

(366T-886T)

(£10Z-966T)

(sepoo 0T-gD]I Surpuodseriod)

dnoi8 oseasi(

6-ADI 01-aDI UOIYeoyISSe[)) PURUIL] SO1ISIIeIS
(sp10o2a1 quoaryed) oD tien
uoryezieydsoy] 1eOyI1I00 yes(

sdnox) eseasI( 10§ $9pOD 6-ADI PUe 0T-ADI TV °lqBL

52



‘0z+ 110 G6+74q

pooe[dsIp a1} Jo AjI[e)Iowt dAIye[NWND 9Y) J10dod d[qe) oY} JO SMOI OM) JSB[ ], 'SOINd GOOZ O} PRIRPOP oIe oW0dUl pue suluIe;] ‘99I130p 989[00
I0 Aj1s1oAtun e sorpdwr poq[{s-ySIy pue uorjeonpo Arepuodss roddn poysiuy ser] uosiod oY) sueaw PO[[Iys-WNIpaw ‘uoljeonps Arosnduiod paysiuly
sey uosiod oY) SURSW PO[[INS-MOT "OSIMISYIO PIIRIS SSOTUN 66T 10 ZEET ‘T66T T ‘Teak juoweoe[dsip-oxd oY) UI POINSBOUL oIR SO[(RLIRA [[ S910N

180 ¢ce0’0 92€0°0 000 7840°0 €990°0
97°0 ¥€00°0 6200°0 010 0L£00°0 ¥800°0
LT°0 90T V0T 920 el 1€ T
€70 ¥.°0 ¥L°0 000 LL°0 GL0
00 0L7°€C 09L°€C €00 89¢°6eE ggLice
L6°0 G6°0 §6°0 000 L6°0 96°0
¢s0 990 940 000 ¢cs0 9¢'0
62°0 L8E'0T 0£5°02 160 92€'ce (Rar4s
010 1€9°1¢ €681 80°0 €89°€€ LL6'EE
000 00°9¢T 96°0L 000 0€"€8T 0v'SL
000 g8'c K4 000 v6'C ¥4'c
70 06°GT ¢8'Gl 00°0 YLGT T€°GT
10°0 8¢0 0€°0 6%°0 ce0 cg0
000 v€0 cg0 90 LE0 LE°0
9¢°0 8¢°0 8¢°0 18°0 1€°0 1€0
¢0°0 L0'9€ 98°'¢E 00°0 16°9¢€ 61°9€
(9) (9) ) (€) (@) (1)
onea-d  SIeqIOA\ PooR[dSI([-UON  SISYIOA\ padeldsi(] onea-d  sIeqI0A\ PooR[dSI([-UON  SISYIOA\ paodeldsi(]
TOUWOA\ TN

0g+1 Teak ur pea([

G+1 Ieok Ul pea(J
USIPIIYD JO IoquunN
poLLIRI

QUIODU] [RUOSIO [enuuy
(ssof qof a10joq "sif g)
JuowrAorduy

(sso1 qol a10J0q sih ¢-7)
1M0I3 suruIesy

(sso1 qol a10J0q 'sif ¢)
sgururey [enuuy
sgururey [enuuy

9715 ue[d

aInuay,

QouaLIadXs] JoxIRIA Ioqe]
POIIS-Y3STH
PoI[R{s-unIpsjN
POIIR[S-M0]

a8y

SIONIOA\ Poode[dsI(J-uoN pue pade[dsi(] JO SO1)sLIo)ORIRY)) gV 9[qel,

93



"TO0'0 > d 44 ‘600 > d

w5 0T°0 > d . "s1e3oriq axenbs Ul polIodal oI SIOLIS PIRPUR)S "SOTWIWUND IRIA 9SR( pU® UOISa ‘QuUI[eseq oY) ul
UDIP[IYD Sy IO porLrewt st o[dnod oY) IoYjoym dpn[OuUl OS[R S[0IJU0)) ‘sosnods SUR{IOM-TOU opn[oul 09 jusmioidure
[esnods 10J I09eOIPUT UR [IIM PIJORIDIUL IR SOIISLI9IORIRYD jaxIewl Joqe] [esnodg -Arjsnpur 3181p-g ‘ozis juerd
‘uoryeonpe Jo pley pue [9ao] ‘edousiiedxe joyIewW JIoge| ‘SSUIUIRS [enuueR ‘Ssruuwnp age [enplalpul :rsujlred pue
Jox{10Mm Pooe[dSIp o1} I0J SOIISLIojORIRYD Juatede[dsIp-oxd SUIMOT[OJ o) opnoul suoresywads [y ‘0g + 7 10 G + 2
1eak Aq Suldp jo Aqifiqeqoad oty st o[qeLIRA JuapULdep T} ‘suorjedndads a1y Jo e ul *(9)-(g) suwnod ur spjose|
ssew Surpnout o[dures 10j pue (¥)-(g) suwn[od ut siexiom 10309s orqnd Surpnpour ojdures 10J ¢(g)-(1) suwnjoo ut
Teok oseq ul padojduwe ore sesnods Yjoq oIoym ‘ojdures IouIes [enp I0J s)MSOY T + 7 PUR 7 IBIA U00M)O( UMOP
synys ey jue[d e woyj (T — 7 10 7 IBYHIS UI) PadR[dSIp SI IoYIOoMm oY) oIaym (F + 7 PU® G + 7 Aq A}I[RIIOW UO 7 Ul
Juoureoe[dsip qol efewa] jo j09pe ([ourd wo1j0q) 1oao[ids pue (joued doy) 10011p oYy syIodor o[qey o], 5970\

€200 G10°0 0L0°0 ¥10°0 970°0 970°0 &
680°0 z10°0 180°0 z10°0 9.0°0 9.0°0 o[qerre) juopusdo(] Jo Uy
0vg'STe  OVE'SPE  €66'€9Y  €66°€9¥ 161°E€8¢ 161°€8¢ SUOIYRAIOS ()
[26£00°0]
G6£00°0 Juoweoe[dsi(] esnodg
[e81000]  [F2000°0] [20€00°0) [22T1000]  [9¢€00°0] [96£00°0]
0TT00°0- 910000  ¥€000°0  €£000°0  TE6000°0 G1100°0 juewede[dsI(] qor
(9) () ) (€) (2) (1)
Ie9X -0C Ie9X -G Ie9X -0C Ie9X -G Ie9X -0C (oureseq) 1eax-0g
PoAerT ssely orqng 2y 91BAIIJ ordnoy reurey ren(y
s100]J JIoAo[[ldg
810°0 7000 L10°0 €00°0 L10°0 L10°0 &
z€0°0 £00°0 z€0°0 £00°0 0€0°0 0€0°0 o[qerre) juopuodo(] Jo uesdly
0ve'STe  OVG'SPE  €66'€97  €66°€9¥ 161°€8¢ 161°€8¢ SUOIYRAIOS ()
[1¥200°0)
62200°0 Juoweoe[dsi(] esnodg
[81100°0]  [17000°0] [26100°0) [#9000°0] [L£200°0) [9€200°0]
TETO0'0  %I2000°0  €9000°0- 100000  TLOOOO ¥8000°0 juoweoe[dsI( qor
(9) (g) ) (€) (2) (1)
IedX -0 Ie9X -G Ied9X -0 Ie9X -G Ie9X -0 (oureseq) 1e0x-0g
PoAerT ssey oIqng 23 9eALLJ o[dnoy) Ieuwres ren(g

S10PH 39011

SSOT qO[ o[ewd,] I9Je AN[eIIOTN ISAO[[IAG pue 309II(T JO SYOY) Uoryesywadg €y 9[qe],

o4



T00°0 > d yys GO0 > d 4y 0T°0 > d  "s1030ORIQ 01RNDS Ul Po1I0dal 81R SIOLIS PIRPUR)S "SOTUMUND IROA
9se( pUR UOIZSI ‘QUIfESR( ST} UT USIP[IYD SeY I0 PoLIIew ST 9[dNnod 1) I9YI9YM dPN[OUL OS[e S[0IJU0)) ‘sosnods
Sunjiom-uou apnpul 0} juswifojdurd [esnods I0J I0)edIPUT UR [IM PIIORISNIUI 918 SOTSLIDJORIRYD JoXIeW I0qe]
resnodg A1psnpul H3Ip-g ‘0zIs jue[d ‘UOI}edNpd JO P[EY PUR [0Ad] ‘GouUslIodXe joxIew Ioqe] ‘SSUINIRS [enuue
‘soTIrump o8e [enprarput :oulred pue IoyIom podr[dSIp oY) I0J SOoNSLIOjoRIRYD Justmedrdsip-oxd Surmor[oy

9y} epnour suoryesyroads [y

osned oyads ® 03 anp (g + 7 10 G + 72 Ieek Aq pezifejidsoy Sureq esnods

oy Jo Ayiqeqord oYy st o[qerrea juepuadop O], ‘T + 7 pue 7 Ieak usamilaoq umop sinys jeyy juerd e woif
(1 — 7 10 7 Joy)I6 UI) poorR[dSIp ST IoyIom o) 21YM (7 + 7 £q uoryezipeiidsoy oy wo 4 ul juswwedR[dsIp qol
arewt jo ([joued wo940q) 190pe I1oao[[ids pue (oued doj) 9oae 100IIp UNI-SUO] oY) syI1odal o[qe) oY, S270N

900°0 €10°0 920°0 ¥20°0 L00°0 010°0 A
010°0 cy0°0 1€T°0 g90°0 €10°0 8210 o[qeLrep juepuado(] Jo wealy
910°89% 910°89% 910°'89%  910°89¥ 910°89% 910°89% SUOIYRAIOS ()
[00100°0] [26100°0] [o1€00°0]  [222000]  [€1100°0]  [91€00°0]
¥0100°0 Y1000 €8€00°0-  LOT00'0-  4L2T00°0  8G000°0- Juowede[dsI(] qof
(9) () ) (€) (2) (1)
wﬁﬁoﬂzm mm@Q:H ﬂmuﬁwz @HN@E hwoﬁﬁo MOQOO~< magoﬁwou<
(1eax -07) uoryezireyrdsof] uo 100y Ioao[idg
€00°0 800°0 €700 620°0 600°0 010°0 A
L00°0 670°0 W10 L¥0°0 €e0'0 7810 o[qeLrep juepuado( Jo wealy
910‘89% 910°89% 9T0‘89%  9T0°89F  9T0‘89F 910°89% SUOI}RAISSq Q)
[6.000°0] [20200°0] [ezeoo0]  [861000]  [LL100°0]  [89€00°0]
0S000°0 ¥6000°0- 8L100°0-  L£000'0  ©S000°0-  06100°0- Juawede[dsI(] qof
(9) () ) (€) (2) (1)
@@_Uwﬁm mm@G:H ﬂmung @HN@E hwoﬁdo MOSOU~< magoﬁwuu<

(1eax -0z) uoryezireyrdsof] WO 1007 499II(]

uny] 8uor o) Ul uorjezifelldsol pue juowede[dsiq qor d[R]N [FY °O[qRI,

95



T00°0 > d yyx ‘G0°0 > d 4y ‘0T°0 > d  "s10¥0RIQ o1RNDS Ul PalIodol o1R SIOLID PIRPUR]S “SOIUWIND IRIA 9Sk( PU® UOISdL ‘QUIfeseq 9} Ul USIP[IYD
sey 10 polLrew st o[dnoo oy} Ioyjeym SPN[OUI OS[e S[0IJU0)) ‘sesnods Jurjiom-uou opnout 03 juswAojduwe [esnods I0J I0JeIIPUI UR [JIM POJORIOIUI OIR
SOT)SLI9JORIRYD Jo3{Iewl 10qe] [esnodg “Arpsnpurl NSIp-g ‘9z1s jue[d ‘UOIIeINPs JO P[OY PUR [9A9] ‘90ULLIodXs josIewl I0qe] ‘SSUIUIRS [RNUUR ‘Soluuwunp age
renpiaipul :1oujred pue Ioxiom pade[dsIp o1[) 10] SO1ISLIojoRIRYD Juatuede[dsip-o1d SUIMO[[0] o[} opn[oul suoryesyoads [y ‘osned oyoads e 0} anp (g + 7
10 G+ 7 Teak Aq Surdp asnods o1[} Jo L1[iqeqoid o1} sI o[qeLIeA Juapuadep o], T+ 7 pPue 7 1vak Wweomiaq umop sinys Jeryy jyue[d e woij (1 — 210 7 I9Y)o ul)
paoe[dsIp ST IoxI0M 9} 8IoUym ()7 + 7 10 G + 7 Aq asnods o) JO A)[RIIOUW SAIJR[NUIND UO ) Ul justuede[dsip qol spewr Jo joage o) syrodal s[qe) oy ], -S9O\

2000 $10°0 €100 €00°0 2000 100°0 #00°0 €00°0 2000 100°0
%000 G00°0 G100 €00°0 %000 0000 100°0 2000 0000 000°0
9T0°'89%  910'89F  9T10°89%  9T0‘|9¥ 910°89% 9T0°'89%  9T0'89F  9T10°89%  9T0°|9¥ 910°89%
mw\ﬂ mw\ﬂ mw\ﬂ mw\ﬂ mw\ﬂ m®> m®> m@»W m@»W mw\ﬂ
ww\ﬂ ww\ﬂ mw\ﬂ mw\ﬂ mw\ﬂ w@% w@% w@% w@% wwxﬂ
mw\ﬂ mw\ﬂ mw\ﬂ mw\ﬂ mw\ﬂ m®> m®> m®> m@»W mw\ﬂ
m@xﬁ, m@xﬁ, m@xﬁ, m@xﬁ, m@xﬁ, m@»ﬁ m@»ﬁ m@»ﬁ m@»ﬁ m@xﬁ,
mw\ﬂ mw\ﬂ mw\ﬂ mw\ﬂ mw\ﬂ w@% w@% w@% w@% ww\ﬂ
mw\ﬂ mw\ﬂ mw\ﬂ mw\ﬂ mw\ﬂ m®> m®> m®> m®> m@»\ﬂ
mwxﬂ mwxﬂ mw\ﬂ mw\ﬂ mw\ﬂ w@% w@% w@% w@% mwxﬂ
[9g0000]  [g9000°0] [s1T00°0) [85000°0]  [L7000°0] [0z0000]  [61000°0) [€7000°0) [2T0000]  [12000°0]
160000~  €8000°0  2ZI00'0  T6000°0 2L000°0 80000°0 800000~  €S000°0  S0000°0-  0T000°0
(o1) (6) (8) (L) (9) () ") (€) () (1)
sopromg IR Io0ue)) [OYO2]y  SIUdPIOOY sopromg IR Iooue)) [OYO2]y  SIUdPIOOY

A41[R}IOIN T9X -0T

AJI[RIIOIN TBOX -G

q

4

a[qerre) juepuado(] Jo U
SUOT)RATIIS( ()

(ssoT qor-e1d)
sorjstIejoRIRy)) Jesnodg
s1000H

pox1q jueurede[dsi(] JO Ieax
S100[H PoXI] UOISeYy
s100H PoxI uorpednod()
S0 PoxIg Arpsnpuy
(sso qor-e1q) ozig Jue[d
(ssoT qor-o1d)
SO1)SLI9)ORIRYY) [RNPIATPU]

juewsoedsi(q qor

A1e)IoTN ogwedg-asne)) uo juauedrdsi(] qo R JO 399pH Ieao[idg Gy 9[qel,

96



T00°0 > d 4k ‘G070 > d 4 0170 > d 5 "SIONORIQ
arenbs ur pejrodsl oIe SIOIIS PIRPUR)S “SOIUIND IR9A 9SR( PUR UOISOI ‘QUI[eSR( 9YY) Ul USIP[IYD SBY JO POLLIR
st o1dnoo 8y} I M dpNOUT Os[e S[0IU0)) ‘sesnods Juryiom-uou apnoul 0} Juawsojdue esnods I10] 103eIIPUL
UR [IIM POJORISIUI SIR SOIISLIOIORIRYD jos{Iewl Ioqe[ [esnodg ‘Arpsnpul J8Ip-g ‘ozis jue[d ‘UoIjeONpe JO POy
pue [oAo] ‘eousrrodxe josIewl IOQe[ ‘SSUNNIRS [RNUUR ‘SOTWIUND 3% [enplAlpul :Ioulled pue IoxIom paderdsip
9} 10J SOIjSLIgYORIRD juamiede[dsip-o1d SUImMol[o] o1} apnoul suoresywads [y "osned oywads e 03 anp ¢ + 7
Ieok Aq pozireyrdsoy 3uteq jo Aiqeqord o) ST o[qeLIeA juepuadop oY, ‘T + 7 PUR 7 IROA U00M)O( UMOP SINYS
yey) que[d ' woxy (T — 7 10 7 Ioy)Ie ul) paoe[dsIp ST IoxIom oy} oloym ([ourd wo1j0q) Ieulred oy pue ([oued
doy) uewom paoe[dsip o131 Jo uoljezifejidsoy uo justrede[dsip qol s[ews] Jo 109)e oY) s}I0dal a[qe) ], ‘S270N

¥00°0 €10°0 120°0 6000 €100 900°0 Ry
2000 610°0 6€0°0 800°0 €10°0 gr0'0 o[qerrep juepuada( jo uedly
0vg'sre Nigalszs 0¥g'sre 0¥g'Sre 0¥e'sre 0vg'sre SUOIjRAIOSq ()
(12000°0) (28100°0) (0%200°0)  (96000°0)  (6£100°0)  (0$200°0)
00100°0 +8T€00°0 122000 4¥9100°0-  2000'0-  ¥8T000- queteoeldsi] qor
(9) (c) ) (€) (2) (1)
wﬁwowsm mm@E:H Mdung a.ﬁmwm uwoﬁﬁo MOQOojﬂ meQ@MOU<

(1eax -g) uoryezireyidso}] uo 0oy Ioao[idg

2000 ¥00°0 €100 800°0 €000 G000 4
2000 010°0 1%0°0 1100 200°0 ¥20°0 o[qerrep juepuado(] Jo uedN
0¥e'sre Njgalszs 0¥c'Sve 0¥g'sre 0¥e'sre 0¥ sre SUOI}RAIOS ()
[25000°0] [8T100°0] [22z00°0]  [9€1000]  [£9000°0]  [S2100°0]
1€000°0~ 190000~ ¥P100°0-  €0T00°0 1€000°0 €L200°0- jueweoe[dsI(] qor
(9) () ¥) (€) (2) (1)
@Uwuwsm mm@Q:H Mdugm.z ahdom pwoﬁdo ~O£O£< mpﬂ@ﬁ_oo<

(1eax -g) uoryezifeyrdso}] WO 109y 199I1(]

uoryezieyrdsof] pue juowede[dsI(] qOr o[eWd 9y 9[qR],

o7



T00°0 > d yyy GO0 > d 4y 0T°0 > d , "s1030RIQ 21RNDS Ul Po1I0dal 81R SIOLIS PIRPUR]S "SOTIWUND IROA 9SR( PUR UOISAI ‘QUIfeseq
QYY) Ul USIP[IYD SBY I0 POLLIRW ST 9[dNOO o1} ISYISYM 9PNOUI OS[R S[OIJU0)) ‘sosnods SuryIom-uou opnour 0} juswdoidue esnods I0J I03eOIPUT UR [IIM
PaloRISIUL 8I% SOI)SLIDIORIRYD Jos[Iewl J0qe] [esnodg “A1isnpur 91SIp-g ‘ozis jued ‘UoIesnps Jo pey pur [9A9] ‘VdousLIddXe joyIem I0ge] ‘SSUTUIRS [enuue
‘serumunp o8 [enplalpul :1oujred pue IayIom pade[dsIp 8y} 10J SoljsLIvjoRIRyD Juswade[dsip-o1d SUIMO[[O] o1 apn[oul suoljeoyads [[y -osned oyroads
® 01 onp (g + 7 10 ¢ + 7 1ah £q Sulkp jo Ayiqeqord oYy sI o[qerrea juepuadep o], ‘T + 7 PUR 7 Ieod Usamilaq umop siys jery) jued e woij (T — 7 10 7
I9T}10 UT) Pade[dsIp ST Io¥Iom o1} dIoYM (g + 7 PU® G + 7 AQ A£J[RIIOU SAIJR[NIND TO } UT juatadse[dsIp qol o[ewa) Jo 10ape o1} s310dor o[qe) o1 ], SIFON

2000 G000 Z10°0 7000 2000 2000 2000 €000 100°0 €000
2000 G000 L10°0 €000 2000 0000 0000 2000 0000 0000
0vZ‘ehe  ove'ere  OFe'SkE  OVEierE  OvEiere 0vZ'ere  OFC'ShE  OVE'Sve  OFE'SPE  0FE'SHe
m@»% mw\ﬂ m@% m@»ﬁ m@»% m@»ﬁ m@»ﬁ m@»% m@»% m@»%

S9 > S9 \ﬂ m®> m®> m®> m®> w®> w@> w®> m®>
m®> mw\ﬂ m@»% m@»% m@»% m@% m@% m@% m@% m@%
m@> mw\ﬁ, m@%, m@%, m®> m@%, m@%, m@%, m@%, m@%,

S9 > S9 \ﬂ mw> mw> w®> m®> m®> m®> w®> m®>
m®> mw\ﬂ m@»% m@»% m@»% m@? m@% m@% m@? m@%

S9 > S9 \ﬂ m®> mw> mw> w®> w®> w®> w®> m®>
[Feo00'0]  [€20000] [19100°0] [0.000°0]  [.2000°0] [62000°0]  [12000°0] [8%000°0] [GT000°0]  [GT000°O]
€1000°0  GET00°0-  ST000°0- 200000 9¥000°0 €2000°0  €2000°0-  Z€000°0-  90000°0-  L0000°0-
(o1) (6) (8) (L) (9) () (¥) (€) (2) (1)
sopIong 11RO Ieoue)) [OYOO[y  SJUepIdy sopIong pR{CEEY S | Iooue)) [OYOO[y  SIUepPIOOYy

A41[R}IOIN T9X -0T

AY1[RIIOIN TBIX-C

q

4

a[qerre) juopuada(] Jo WS
SUOT)RAIISC ()

(ssoT qof-e1d)
sorjsLegoRIRy)) [esnodg
s1000H

pax1 jusweoe[dsi(] Jo Ieax
$100[5 PaXI] UOISeYy
s100H poxT uorednoo()
S300hH PoxIq Alpsnpuy
(sso] qor-e1q) ezig Jue[d
(ssoT qor-o1d)
SOI)SLI9)ORIRYY) [NPIAIPU]

yueweoedsi(] qor

AYRIIOTN ohadG-osne)) Uo Juatede[dsI(] (O d[RW, JO 190JH 19911 LV ORI,

98



T00°0 > d yyy ‘GO0 > d 4y 0T°0 > d  "s1030RIq o1RNDS Ul Po1I0dol 91R SIOLIS PIRPUR]S "SOTUIMUND IRIA 9SR( pU® UOISaI ‘QUI[eseq oY) Ul UdIP[IYD
sey 10 paLirew st o[dnoo oY) IaY)oYM 9pN[OUl OS[R S[OIJU0)) sosnods Sursprom-uou spnpour 0} juewAojduwe [esnods 10 I0JedTPUI UR [IIM PIJORIDIUI SIe
SOTISLI9YORIRYD jos{Iew Joqe[ [esnodg Axpsnpurl NSIp-g ‘0zis jue[d ‘UOIIRONPS JO P[OY PUR [9A9] ‘G0oualIadXe JoIell J0ge[ ‘SSUTUIRd [enuUe ‘Saluumnp oge
[enprarpul :1oujred pue IoxIom pade[dsIp oY} I0J SOIIsLIo)ORIRYD Juawede[dsip-o1d Surmol[oj a3 opn[oul suonesywads [[y ‘osned oygoads © 01 onp (g + 7
10 G+ 7 Ieak Aq Suldp esnods oy Jo Ayfiqeqold o1y ST o[qrLIRA Juapuadep o1, T+ 7 PU® 7 Ieok Uoom)aq UMop sinys Jer]) jue[d v wolj (T — 210 7 I9Yj)o Ul)
paor[dsIp SI IayI0M 81} 9IaYM ()g + 7 10 G + 7 Aq asnods o) JO A)[RIIOW SAIJR[NUWIND UO } Ul juswede[dsip qol spewsy Jo joope oy} syiodal a[qe) oy, -S920\]

€000 9€0°0 1€0°0 2000 7000 2000 800°0 L0070 7000 ¢00°0 M
2000 1200 ¢g0°0 €100 8000 €000 €00°0 €00°0 1000 2000 o[qerrep juopuada( Jo uesy
ovg'eye  Ove'eve  0ve'sve  O0vG'Sve 0vg'are ove'ere  OVE'SveE  OVT'SEE  OFT'eve 0vg'Gve SUOTRAISS ()
(ssoT qof-e1d)
SoX Sox Sox Sox SoX SOX SOX SOX SOX SOX somsLLoRIRy)) [esnodg
$1001H
SOX SOX SOX SOX SOX SOX SOX SOx SOX SOx pax1 jusweoe[dsi(] Jo Ieax
SOx SOx SOx SOX SOx SOX SOx SOX SOX SOX S)09] POXI] UOISaY
SOX SOX SOX SOX SOX SOX SOX SOX SOX SOX s10opH PoxI uorednoo()
SOX SOX SOX SOX SOX SOX SOX SOX SOX SOx S300hH PoxIq Alpsnpuy
SoX Sox SoX SoX SOX SOX SOX SOX SOX SOX (ssoT qor-o1g) ozig jueld
(ssoT qor-o1d)
SOX SOX SOX SOX SOX SOX SOX SOx SOX SOx SOTISLIOJORIRYY) [NPIAIPU]
[co100°0]  [16100°0]  [0000°0] [c€T00°0]  [80100°0] [€7000°0]  [29000°0]  [29000°0]  [¢¥000°0]  [09000°0]
690000  &FI00°0- 692000  TET00'0-  S0000°0- ¥€L000°0-  €€000°0-  ©0000°0-  9€000°0-  4¥0T00°0 Juswede[dsI(] qof
(o1) (6) (8) (L) (9) (9) ¥) (€) (c) (1)
soprmg 1Ieo Iooue)) [0Y02TY SIUSPIODY sopromg AR{c)a Iooue)) [oYqoo1Y SIUSPINDY

A1[RIIOIN TBIX -0T

AJI[RIIOIN TBOX -G

A1eyIoTN ogwedg-asne)) uo juauedr[dsi(] qo o[Rw, JO 109fH Ioao[idg QY o[qr],

99



"T00°0 > d jux ‘G070 > d 4 '0T0 > d
"sjexoRIq arenbs ul pelIodal oIe SIOLIO PIRPUR]S "SOTUIWIND IvSA 9sR( PUR UOISSI ‘QUI[ese( S} Ul ULIP[IYD SBY IO PaLLIeul st o[dnod oy} Ioyjeym
apn[oul os[e s[oIjuo)) ‘sesnods SulIom-uou apnour 0} juswiojdure [esnods 10 I01eIIPUI UR [IIM DPIIORISIUI 918 SOISLIORIRYD JoXIRW I0ge]
resnodg “A1gsnpur 33Ip-g ‘ozis jue[d ‘UOIRONPS JO P[OY PUE [0A9] ‘©duUdlIodxoe joyIew Ioge| ‘SSUTUIRS [eNUUR ‘SoTWIWUND oFe [eNpPIAIpUI :Ioujred
pue Iox10M paoe[dsIp o) I0J SO1)SLIjORIRYD Juswade[dsIp-01d SUIMO[[0] 91} opn[our suoreoywads [y T+ 7 PU® 7 ITRaA U8MId( UMOD SINYS eY)
queld & wolj (T — 7 10 7 I8} UI) PaoR[dSIp ST Ios[I0m o1} aIoym (g + 7 pue G + 7 £q ([pued woljoq) swoout pue ([pued do}) sSuruIes dAIYR[NUIND
sosnods Iey) pue s IoI0m UO 9 ul Juewede[dsip qol (apis puey-1y3L1) o[euwa] pur (opls PURY-1Jo[) d[RUI JO 109]je oY) s110dal o[qe) oY, 5970\

9%z 0 61£°0 $0€°0 98¢°0 1820 89¢°0 161°0 €8¢°0 4
669729  6£S9VT 99.°L9G $9L751 057 9ET T0L L6 8€6°0S8 109°981 a[qerrep juopuado(] Jo ueIN
0ve'sve  0¥e'Sve 0vg'Sve 0V Sve 9T089%  910°89% 910°89% 910°89% SUOIYRAIOS ()
l¢qLe’l]l  [22go'T] [0°286°C] [z 0gg] [8vveel 1607 [z 218'c] (1°569]
GC'C9- N.womﬁﬁu ****O.ﬂwmﬁmmu ****ﬁ.ﬂmwnﬂﬂu **N.mwobm *@.@@@ ****m.m‘ownmmu ****mdw@"wﬁu uﬂwawuﬁﬁmmmg QOh
(8) (L) (9) () ) (€) (2) (1)
Iedk-()g Iedk-g Iedk-()g Iedk-G Iedk-(g IeK-G 1e0A-()Z Iedk-g
awoou] [esnodg QuIodU] awoou] resnodg QuIodU]
SSO'T qO[ o[eto SSO'T qOf o[RIN
1L2°0 ere0 z1e0 ]G¢°0 98%°0 6L£°0 0020 £6£°0 4
G60°CTS  980°9CT CTL'88Y 9G6°TT1T €86°CLE 168°08 GGG E9L T9G LLT a[qerrep juopuado(] Jo ueIN
ove'sve  0Vg'Sve 0vg'sve 0V Sve 9T089%  910'89% 910°89% 910°89% SUOIYRAISS ()
91v1'L]  [67060°7T] [1-8zT'€] [8°TS9] [9esz’el  [vogy) [6:00T°¢] [79..]
6T0E'T  9TCCIT-  wkkk€ GOL LT ekl 766° 1T 3928 6080 sokokkl €9T9L s [ TST0E- juoweoe[dsI(] qor
(8) (L) (9) (g) ) (€) (2) (1)
Iedk-()g Ie9A-G Iedk-()g Ie9A-G Iedk-()g Ie9A-¢ 1e9A-()Z Ie9A-G
sgururer] [esnodg sSururery sgururer] [esnodg s@urureny

SSOTT qO[ o[ewioq

SSOT qO[ O[eIN

o1dnoy) o1} JO $9SSOT SMWOOU] puk SSUTUIRH SAIJR[NWIN) 6V O[®],

60



T0°0 > d gy ‘GO0 > d 4y ‘0T°0 > d , "sO[qe) snoraexd Ul sk owres oY) daIe
S[OIYU0D BT, "A[oA130adso1 so[dnod [eUOI)IpRI) PUR [RUOIIPRI)-UOU I0J SIdA ()Z + 7 pue ¢ + 7 ur juswiojdwe [esnods pue sgurures [esnods uo juotededsp qol
aTew Jo 1090 oY) syiodar a[qe) a1} Jo [pued W0))0q ST, (9INONI)S A[IUIe] [RUOTIIPRI)-UOU) Ioulred 10 PURYSNY I8 U} UOIPRINDd JO [9Ad] [enba 10 10731y ®
Sey UrRWOM 91} oIotm so[dnod pue {(eInjonijs A[rurej [euorjiper)) roujred 10 purgsny IoY URYY) UOI)RINPS [RULIOJ JO [9AS] IOMO[ ® SR URWOM oY) 2107 M so[dnod
I0J sIRdA ()7 + 7 PU® G + 7 Ul dwooul [euosiod s[ewWl pue SFUILLIRS [eNUUR S[RW UO juawede[dsip qol syewr Jo 100pe oy} sirodar a[qe) o) jo [oued doj oy T, :§920N

1.2°0 8CGT°0 182°0 €120 960°0 €70°0 1600 25070 4
2@@3@.\/
195C8¢ 9G86°9¥¢ $90°¢8 66GGL 386°0 v6°0 188°0 6880 juepuada( jo uesy
er0°LEE €L6°0ET er0°LEE €L6°0ET er0°LEE €L6°0€T €70°LEE €L6°0¢T SUOI}eATISq )
[886.°C] [9°0017] [7-z8g] [6216] [62200°0] [06£00°0] [9%€00°0] [96200°0]
«C TE8' Y 6°€9L°T- 08¥¢ G'9G.- 6£000°0- €L300°0 21000°0 1.100°0 juouadedsi qor
(8) (L) (9) () %) (€) (z) (1)
[PUOT)IPRI-UON  [BUOIIPEI], [RUOIPRI[-UON  [BUOIIPEI], [EUOT}IPRIL-UON  [eUOMIpel], [eUOMIPeIL-UON  [eUOTHIPeI],
1e0K-()g Iedk-g Iedk-()g IedL-G
sgurturer] [esnodg yuewAodwry [esnodg
8¥1°0 L1280 L2€°0 96€°0 ¥91°0 ¥12°0 70 16€°0 4
wﬁn—ﬁﬁd\/
189892 G9.°690°T 186°TLT €TT VT TES 189 08976 G6E°TIT 615°G1T juopuada( Jo uesIy
£70°Le€ €L6°0ET £70°Le€ €L6°0ET €70°LE¢ €L6°08T er0°LeE €L6°0ET SUOIeAISSq O
leverial [9°z0g‘eT] 7612 (25291 [8'81€'q] [1c0LTT] [9°618] [eer2'T]
***N.@@N,Nmn ***@.h@ﬂ“wk ***m.mmb»bﬂu ***@.hmmnmmn ***H.H@ON@: %**N.@@M»wmﬁ ***m.mwﬂnmmn ***O.Mmarwmn ugwgwowﬂam_g QOH.
(8) (L) (9) (g) (2) (€) (2) (1)
[EUOT}IPRIT-UON  [CUOHIPEI], [BUONPBI-UON  [BUOIHPEI], [GUOT}IPRI-UON  [PUOMIPRI], [BUOMIPBI]-UON  [BUOIIPEIL,
Ieak-Og Teok-G 1eah-(g IeoA-G

SUWOOU] [BUOSISJ O8I\

s@ururer] ORI

amyonig Aprureq Aq A[ddng 1oqer resnodg pur sosso] AIRISUON 0TV O[qRL

61



