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Abstract

Preliminary graphical evidence suggests that displacement leads to a substantial

increase in hospitalization due to mental health problems and a dramatic increase in

mortality in the year of displacement. On the other hand, there is some evidence

that displacement leads to an increase in pregnancy-related health-care utilization,

suggesting the importance of time in fertility decision.
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1 Introduction

It is well documented that worker displacement leads to earnings losses that are enduring

(Ruhm, 1991; Jacobson et al., 1993; Lachowska et al., 2020). Worker displacement has also

been shown to lead to more mental health problems (Kuhn et al., 2009; Schaller and Stevens,

2015; Browning and Heinesen, 2012) and increase mortality (Browning and Heinesen, 2012;

Sullivan and von Wachter, 2009). Previous studies that estimate the effect of displacement on

mental health problems often focus on hospitalization due to mental health disorders (Kuhn

et al., 2009; Browning and Heinesen, 2012). However, to better understand the mechanism

of displacement effects on mental health, it is also important to study outpatient visits due

to mental health. For instance, it is possible that unemployed workers did not go to see

a doctor until their mental health problems are severe. If it is the case, a displacement

might lower the number of outpatient visits due to income loss but increase the inpatient

admissions due to delayed outpatient visits.

In this paper, we use the national health insurance data in Taiwan to study the effect of

displacement on health-care utilization due to mental health problems, including outpatient

visits and inpatient admissions, and mortality. The advantages of using Taiwanese national

health insurance data are at least two fold. First, it contains specific causes for each case

of health-care utilization and death, which may be helpful to understand the mechanism of

displacement effects. Second, the coverage rate of health insurance is 99% and the cost is

low (less than 500 NTD per outpatient visit on average), thereby reducing the concern that

displaced workers did not use health care because of costly health care. Therefore, we can

infer individual health using their health-care utilization.

An important challenge when estimating the displacement effects is that a worker’s job

loss might be correlated to her health prior to job loss—less healthy workers are more likely to

be displaced. To address this issue, we follow the literature on displacement effects (Jacobson

et al., 1993; Sullivan and von Wachter, 2009) and define displaced workers as workers lost

their jobs due to a mass layoff. We then compare displaced workers with non-displaced

workers from three years before a job loss to six years after a job loss. The difference-in-



differences (DID) design we use relies on the parallel trend assumption. As seen in Section 4

and Section 5, the preliminary figures suggest that the displaced workers and non-displaced

workers follow a reasonably similar trend prior to a job loss. Since we track the same workers

over tn years, our econometric specification can control for individual fixed effects that allow

for time-invariant unobserved difference between treatment and control group.

The paper is organized as follows. In Section 2, we review the literature on the effects of

job loss on earnings and health. Section 3 describes the data and the sample. We estimate the

displacement effects on earning and mental health in Section 4 and Section 5, respectively.

In Section 6, we estimate the displacement effect on the risk of death in the context of hazard

models.

2 Literature Review

There is a long history of economic research on the effects of displacement on various

outcomes. Earlier research focuses on estimating earnings loss of displacement (Ruhm, 1991;

Jacobson et al., 1993). Recent studies have disentangled sources of the earnings loss (La-

chowska et al., 2020). A natural extension to this line of research is to study the effect of

displacement on health and health-care utilization. As we have pointed out in the previ-

ous section, there are multiple channels that displacement can affect health and health-care

use—income loss is just one of them. Next, we review the lines of literature that are closely

related to this project: the displacement effects on health and health-care use and fertility.

2.1 Displacement Effects on Health and Health-care Use

Early studies have discovered a negative correlation between unemployment and health

(Kasl and Jones, 2000). However, this negative correlation may not be causal because of

reverse causation: less healthy workers are more likely to lose their jobs. To establish the

causal effects of unemployment on various outcomes, such as earnings, health, and health-

care utilization. Recent studies focus on mass layoffs or plant closures to mitigate the reverse
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causation problem (Jacobson et al., 1993; Sullivan and von Wachter, 2009). The idea of this

approach is that a mass layoff or a plant closure may be exogenous and not related to a

worker’s earning potential or health conditions. These studies either use propensity score

weighting/matching (Browning and Heinesen, 2012; Kuhn et al., 2009; Marcus, 2013) or

difference-in-differences (Sullivan and von Wachter, 2009; Black et al., 2015; Schaller and

Stevens, 2015; Eliason and Storrie, 2010; Tsou et al., 2016). This project is mostly related to

the strand of literature that uses a mass layoff or a plant closure to estimate the displacements

impacts.

Overall, previous research found that displacement leads to long-term earning loss (Ja-

cobson et al., 1993; Lachowska et al., 2020; Tsou et al., 2016), poorer subjective health

(Schaller and Stevens, 2015), more hospitalization due to mental health disorders (Browning

and Heinesen, 2012), and higher mortality rate (Sullivan and von Wachter, 2009; Browning

and Heinesen, 2012; Gathmann et al., 2020). There is evidence that the displacement effects

on earnings and health are stronger for men (Kuhn et al., 2009). In addition, the displace-

ments effects are also stronger in the first few years following displacement (Browning and

Heinesen, 2012). To my knowledge, our study is the first paper that can evaluate the dis-

placements effects on outpatient visits, inpatient admissions, and mortality using the same

data set in one study. Studying the displacement effects on broader health-care utilization

outcomes allow us to think more deeply about the mechanism of the displacement impacts

on health. It also provides a more complete picture on the effects of displacement.

This project will draw comparison with Browning and Heinesen (2012) because it is the

most closely related paper to our study. Browning and Heinesen (2012) use administra-

tive register data from Denmark and compare displaced workers due to plant closure with

employees in the plant that did not downsize by more than 10%. Their propensity score

weighting estimates suggest a displacement increases the hospitalization likelihood by 19%

on average in the 20 years following displacement (63% in the year of a displacement). On

the other hand, a displacement increases the overall mortality rate by 11% on average in
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the 20 years following displacement (79% in the year of a displacement). The increased risk

of death is mainly driven by the increased incidences of suicide, alcohol-related diseases,

and circulatory diseases. Our study extends their outcome variables to outpatient visits.

Furthermore, their propensity score weighting estimator did not control for unobserved dif-

ference between displaced and non-displaced workers, our DID design effectively controls

unobserved difference between treatment and control group using individual fixed effects,

increasing the internal validity of our estimates.

There are a few papers studying the displacement effects in Taiwan. Tsou et al. (2016)

using administrative labor insurance data and plant closure records from the ministry of

economic affairs to estimate the displacement effects on earnings and hospitalization. Their

DID estimates comparing displaced workers with their non-displaced siblings show that a

displacement reduce male earnings by 5% and the earnings loss persists at least 5 years

following a job loss, but the earnings loss for females is smaller. On the other hand, they

found no significant effect of displacement on hospitalization. Tsai (2004) matches the un-

employment insurance claims records and national health insurance database to study the

effects of unemployment on health-care utilization and mortality rate. She found that an

unemployment increases outpatient psychiatric visits and the risk of death one year after

job loss. The advantage of our study is our use of the national health insurance data, which

contains comprehensive health-care utilization and records of death. Therefore, we can ex-

tend the current literature in Taiwan by studying the displacement effects on mental health

and mortality. In addition, as we will point out in the next section, the monthly earnings

are top coded at 182000 in 2022, much higher than 458000 in labor insurance data.
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3 Data and Sample

3.1 National Health Insurance Data

For the analysis in this project, we use 2002-2017 data from National Health Insurance

Research Database (NHIRD). Specifically, we use five sets of records of NHIRD: (1) registry

for beneficiaries, (2) outpatient expenditures by visits, (3) inpatient expenditures by admis-

sions (4) causes of death data (5) birth certificate application. The first year project use

data from (1) to (4). The second year project use data from (1) and (5).

For the first year project, we need outcome variables on employment and earnings, health-

care utilization, and mortality. Using the record from the registry for beneficiaries, we can

construct our labor market outcomes: annual earnings, whether an individual is employed

at least one month in the observation year, and the number of month employed in the

observation year. The annual earnings are added up by monthly earnings, which are top

coded at 182,000, much higher that the maximum insured earnings in labor insurance data.

Since NHIRD contains a scrambled but unique patient identifier, we can match the reg-

istry for beneficiaries with their records on outpatient and inpatient visits using the patients

identifier to obtain the following variables on health-care utilization: number of outpatient

visits/inpatient admissions and cause-specific number of outpatient visits/inpatient admis-

sions. Further, matching the record from the registry for beneficiaries and the causes of death

data, we can obtain information on whether an individual is alive or dead in an observation

year.

As for the second year project, we match the registry for beneficiaries with the birth

certificate application record. The matched data set allow us to construct whether an in-

dividual gave birth in an observation year and their cumulative number of children. There

are important challenges in our second year project to identify married couples. NHIRD can

identify married couples that one of them was employed and the other is insured under his

wife or her husband. However, we cannot identify married couples who were both employed.
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This is one important limitation of the second year project.

Other than the outcome variables, we also use the NHIRD to construct several individual

characteristics. They include gender, age, whether an individual living in Taipei, and whether

an individual living in municipalities. On the other hand, since the NHIRD contains firm

identifier, we can construct firm characteristics such as firm size, average employee wage and

age, and share of females.

3.2 Construction of Displaced and Non-Displaced Workers

To construct our estimation sample for the first year project, we focus on individuals

aged 20-65 at displacement. Using the record from the registry for beneficiaries, we define a

displaced workers (our treatment group) using the following criteria. First, a workers has to

be employed in the three years prior to job loss. Second, we define a worker as displaced if,

at any time during 2005 2006 and 2011 (i.e. the baseline years), separated from her employer

who experienced a mass layoff. An employer is counted as having a mass layoff during 2005

2006 and 2011 if (1) employment dropped by 90 percent or more compared with last month

(Rege et al., 2011) and (2) the employment last month is larger than or equal to 30 5. Third,

a worker who separated from her employer did not find a job in a month.

After defining workers who were displaced in the baseline years, we track each displaced

worker from three years before the job loss until six years after the job loss (ten years). Next,

we define our control group—the non-displaced workers. The non-displaced workers consists

of workers who were employed in a baseline year and they were employed in every month

between three years prior to the baseline year and six years after the baseline year. Specifi-

cally, we randomly select one hundred thousand of employed workers in each baseline year as

our potential non-displaced workers. After imposing the restriction that non-displaced work-

ers have to be employed throughout the ten years, our final control group contain 280,000

27,710 non-displaced workers (277,710 individual-year observations). Therefore, this project

compares the outcomes of displaced workers and non-displaced workers who were stably
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employed.

3.3 Summary Statistics

Table ?? presents the summary statistics for individual characteristics, firm character-

istics at displacement, and pre-displacement outcomes, measured in the year before dis-

placement, second year before displacement, and the third year before displacement. First,

displaced workers are more likely to be female, older, and insured in a municipality. Second,

displaced workers are more likely to be employed by a smaller firm that offered lower wages

and hired older and female workers. Third, compared with non-displaced workers, displaced

workers earned lower wages prior to displacement, and they are more likely to use health care

on mental health. These significant differences in pre-treatment outcomes between displaced

and non-displaced workers have existed three years prior to displacement.

The fact that displaced and non-displaced workers are different in their observed char-

acteristics and pre-treatment outcomes does not violate the parallel trend assumption of

DID design. In the DID design, individuals are allowed to have different mean values of

pre-treatment outcomes, but the outcomes for treatment and control group should exhibit a

similar trend in the absence of treatment. Next, we present the mean values of outcomes for

displaced and non-displaced workers over time, which will be useful to examine the parallel

trend assumption.1

4 The Effect of Job Displacement on Earnings

4.1 Graphical Evidence

We investigate the time patterns of displacement effects in Figures 1 to ??. Figure 1

displays the CPI adjusted annual earning for displaced workers and non-displaced workers

each year from three years before to six years after the displacement. The annual earnings for
1In the two-year project, we will also use propensity score matching such that displaced workers are more

similar to non-displaced workers in their observed characteristics and pre-treatment outcomes.
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displaced workers prior to displacement parallel to those who remain employed. Also, while

the annual earnings for non-displaced workers stably increased over time, displaced workers

experienced a sharp decline in earning loss in the year of displacement and the earnings

six years after the displacement were far from recovering to their pre-displacement level.

Similarly, Figure 2 suggests that displacement has a long-lasting impact on the probability

of being employed and the number of months employed in a year.

4.2 Dynamic Difference-in-Differences Design

We formally investigate the dynamic effects of displacement using the following event-

study design:

Yit = αi + λt + θt′ +
∑
k ̸=−2

βkDit−k +X
′

itγ + εit. (1)

θt′ are event-time fixed effects. Dit−k is a dummy variable indicating whether a displacement

occurs in year t − k. Our estimation sample includes observations threes years prior to a

displacement and six years after a displacement. Therefore, k ranges from -3 to 6. k does not

include -2 because we consider two years prior to a job loss as the reference year. Similarly,

standard errors are clustered at individual level.

The coefficient βk estimates the displacement effects k years after a job loss. β−3 and β−1

are useful to investigate the identifying assumption–they should not be significantly different

from zero if displaced and non-displaced workers experienced similar trends in outcomes

before a baseline year. Since we focus on mass-layoff sample, it mitigates the concern that

workers were displaced because their health deteriorate before a job loss. However, it is

possible that a mass-layoff firm has experience some negative economic shocks prior to a

mass layoff. As such, a mass-layoff firm might have laid off some workers prior to mass

layoff, increasing the stress for workers in the firm. In Section ??, we have plot the outcomes

for displaced and outcomes over time to investigate the parallel trend assumption. Overall,

the parallel trend assumption seems valid. Here, estimating β−3 and β−1 provide a more
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formal investigation on the identifying assumption. On the other hand, β0 estimates the

displacement effects in the year of displacement. β1 to β6 estimate the impacts one year

to six years after the job loss. Exploring the dynamics of the displacements effects may be

helpful to distinguish various channels that change the outcomes we consider.

4.3 Pre-Post Difference-in-Differences Design

First, to estimate the effects of job loss, we apply a basic pre-post DID estimator that

compares outcomes of displaced workers before and after displacement with workers who

were not displaced. The pre-post DID estimator can be obtained by estimating the following

model:

Yit = αi + λt +X
′

itγ + βDit + εit. (2)

Yit represents individual i’s outcomes in year t. The outcomes include (1) labor market

outcomes: annual earnings, whether the individual was employed at least one month in

year t, the number of months employed in year t and (2) health-care use on mental health:

indicators for outpatient/inpatient visits (excluded pregnancy), outpatient/inpatient visits

on mental health, and outpatient/inpatient visits on pregnancy. αi is a individual-specific

fixed effect; λt is a year fixed effect. Xit contains worker’s age and age squared and city-level

unemployment rate. Since any observed characteristics, such as gender and pre-treatment

outcomes, that do not change over time will be absorbed by individual fixed effects, we do

not include them in the model.

The main variable of interest is the displacement variable Dit, indicating a displaced

worker during post-displacement period. The OLS estimate for β is the pre-post DID es-

timator that compares the change in outcomes before and after displacement for displaced

workers with the change in outcomes before and after a baseline year for non-displaced work-

ers. Standard errors are clustered by individuals. Interpreting the estimated β as a causal

effect of displacement requires the assumption that displaced workers’ outcomes would have

paralleled those of non-displaced workers. If the parallel assumption holds, the pre-post
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DID estimator identifies the average effects of job loss during post-displacement period. The

event-study design in the next section will be useful to probe the identifying assumption and

explore the dynamic effects of displacement.

5 The Effect of Job Displacement on Mental Health

5.1 Graphical Evidence

Figure ?? (a) shows the probability of using any outpatient/inpatient services for dis-

placed workers and non-displaced workers. Displaced workers were less likely to use outpa-

tient services than were non-displaced workers. More importantly, while the likelihood of

using outpatient services for non-displaced workers gradually increased over time, that for

displaced workers declined in the first two years of displacement and gradually went back

to pre-displacement level. On the contrary, Figure ?? (b) suggests that the displacement

effects on inpatient-care utilization is limited.

Next, Figure 3 illustrates the results for the probability of using any outpatient/inpatient

services on mental health. The time patterns for the displacement effects on health-care use

on mental health are very different from the results in Figure ??. Specifically, displace-

ment appears to increase the likelihood of hospitalization and have limited impact on the

outpatient visits.
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5.2 Dynamic Difference-in-Differences Design

5.3 Pre-Post Difference-in-Differences Design

6 The Effect of Job Displacement on Mortality

6.1 Graphical Evidence

In Figure 4, we plot the time patterns for survival rates and mortality rates. The sur-

vival rate t years from displacement is defined as the number of individuals t years from

displacement divided by the total number of individuals three years prior to displacement.

As we can see Figure 4 (a), the survival rate for displaced workers dropped sharply following

displacement, while the survival rate for non-displaced workers evolve smoothly. Consistent

with Figure 4 (b), the mortality rate soared in the year of displacement and increased in

smaller magnitudes years after displacement, suggesting the displacement effect on mortality

is strongest in the year of displacement.

6.2 Hazard Model

Let D represents the duration until death. The hazard rate of death, hd, is defined as

hd = P (D = d|D > d− 1)

We specify the hazard rate in period d during the duration until death for worker i as follows:

hid = λt + θd +
∑
d≥0

βdDid +X
′

idγ, (3)

where θd is a set of indicators for a flexible baseline hazard function. We control for the

calendar time effects nonparametrically by including a full set of calendar month dummies,

λt. Did is a dummy indicating d years following a possible job loss. βd represent the effects
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of a displacement on mortality rate d years following the start of a displacement. Note that

we cannot identify the effect of displacement on mortality prior to displacement because we

required workers to be alive prior to a baseline year for both dispalced and non-displaced

workers. We estimate this linear probability model using ordinary least square and cluster

the standard errors by individuals to account for serial correlation within an individual.

An important concern with the hazard specification is that a displacement might induce

a change in the composition of individuals in a particular period following job loss. For

example, if less healthy workers are more affected by a displacement, we will be more likely

to observe these workers in the earlier periods following a displacement and less likely later.

The heterogeneous impact of displacement will lead us to underestimate the displacement

effect on the risk of death. To mitigate this concern, we include covariates, including (1)

individual charateristics: previous earnings, quadratic function of age, gender, city/county of

residency and (2) firm characteristics: firm size, average employee wage and age, and share

of females to control for individual heterogeneity.2 Controlling for covariates may not be

sufficient to control for difference between displaced and non-displaced workers over event

time. Therefore, we will take unobserved heterogeneity into account using models from

Van der Klaauw and Van Ours (2013) and Caliendo et al. (2013) as a robustness check.

2The dynamic selection issue is less of a concern for the estimated displacement effects on health and
health-care utilization because models 2 and 1 contains individual fixed effects.
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Table 1: Summary Statistics

Treatment Control Difference

Individual Demographics
Female 0.514 0.458 0.056***

(0.500) (0.498) [0.003]
Age at Displacement 37.984 37.600 0.384***

(10.012) (8.405) [0.057]
Taipei City 0.139 0.134 0.005**

(0.346) (0.341) [0.002]
Municipality 0.673 0.640 0.033***

(0.469) (0.480) [0.003]

Firm Characteristics at Displacement
Firm Size 0.869 1.461 -0.592***

(2.820) (3.883) [0.024]
Average Employee Monthly Wage (NTD 1,000) 35.002 38.050 -3.048***

(15.368) (14.622) [0.096]
Average Employee Age 37.997 38.020 -0.023

(6.005) (5.129) [0.035]
Female Share 48.829 44.088 4.741***

(21.730) (22.388) [0.146]

Pre-displacement Outcomes Variables
Annual Real Wage (NTD 1,000) 470.952 530.308 -59.357***

(279.98) (283.879) [1.854]
Mental Disorders Outpatient Visits 0.043 0.036 0.007***

(0.203) (0.187) [0.001]
Alcoholic Psychoses 0.000 0.000 0.000

(0.018) (0.014) [0.000]
Drug Psychoses 0.004 0.004 -0.001

(0.061) (0.065) [0.000]
Affective, Nervous, Stress-related 0.032 0.026 0.006***

(0.175) (0.159) [0.001]
Other Mental Disorders 0.009 0.008 0.002***

(0.095) (0.087) [0.001]
Mental Disorders Inpatient Admissions 0.001 0.000 0.000***

(0.026) (0.016) [0.000]
Alcoholic Psychoses 0.000 0.000 0.000

(0.000) (0.004) [0.000]

Drug Psychoses 0.000 0.000 0.000
(0.000) (0.000) [0.000]

Affective, Nervous, Stress-related 0.001 0.000 0.000***
(0.026) (0.014) [0.000]

Other Mental Disorders 0.000 0.000 0.000
(0.006) (0.006) [0.000]

Number of Observations 27,710 148,458
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Table 2: Impact of displacement on mental disorders

(1) (2) (3) (4) (5) (6) (7)

Panel A: Outpatient Visit
Unemployment 0.0028*** 0.0023** 0.0024** 0.0024** 0.0024** 0.0024** 0.0024**

(0.0010) (0.0010) (0.0010) (0.0010) (0.0010) (0.0011) (0.0011)
Treatment Baseline Mean 0.0430
Control Baseline Mean 0.0363

Panel B: Inpatient Admission
Unemployment 0.0003*** 0.0003*** 0.0003*** 0.0003*** 0.0003*** 0.0003*** 0.0003***

(0.0001) (0.0001) (0.0001) (0.0001) (0.0001) (0.0001) (0.0001)
Treatment Baseline Mean 0.0007
Control Baseline Mean 0.0002

Observations 1,761,680
Basic DID X X X X X X X
Year Fixed Effect X X X X X X
Age X X X X X
Individual Control X X
Firm Control X
Individual Fixed Effect X X
Unemployment Rate X
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Table 3: Impact of displacement on subcategories of mental disorders

(1) (2) (3) (4) (5)

All Types Alcoholic
Psychoses

Drug
Psychoses

Affective,
Nervous,

Stress-related

Other Mental
Disorders

Panel A: Outpatient Visit
Unemployment 0.0024** 0.0001 0.0006* 0.0019** 0.0004

(0.0011) (0.0001) (0.0003) (0.0009) (0.0005)
Treatment Baseline Mean 0.0430 0.0003 0.0037 0.0317 0.0091
Control Baseline Mean 0.0363 0.0002 0.0042 0.0258 0.0076

Panel B: Inpatient Admission
Unemployment 0.0003*** 0.0000* -0.0000 0.0003** 0.0001

(0.0001) (0.0000) (0.0000) (0.0001) (0.0000)
Treatment Baseline Mean 0.0007 0.0000 0.0000 0.0007 0.0000
Control Baseline Mean 0.0002 0.0000 0.0000 0.0002 0.0000

Observations 1,761,680
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Table 4: Impact of displacement on earnings and mental disorders (subgroup analysis)

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10)

Gender Wage Age Pre-treatment
Mental Disorder

Male Female Low High Below 29 30 to 39 40 to 49 Above 50 No Yes

Panel A: Number of Months Employed
Unemployment -5.753*** -5.921*** -5.801*** -5.873*** -4.137*** -5.164*** -6.971*** -9.007*** -5.781*** -6.487***

(0.041) (0.039) (0.037) (0.045) (0.048) (0.050) (0.057) (0.062) (0.030) (0.095)
Treatment Baseline Mean 12 12 12 12 12 12 12 12 12 12
Control Baseline Mean 12 12 12 12 12 12 12 12 12 12

Panel B: Annual Wage ($1,000)
Unemployment -301.711***-201.985***-128.989***-411.911***-153.098***-238.133***-287.304***-430.389***-251.388***-261.566***

(2.934) (2.081) (1.275) (3.458) (2.166) (2.862) (4.149) (6.375) (1.888) (6.284)
Treatment Baseline Mean 537.115 408.384 316.113 692.546 375.091 488.409 513.722 554.427 471.394 466.336
Control Baseline Mean 592.030 457.356 326.366 706.109 410.195 537.772 588.399 648.019 530.092 532.967

Panel C: Outpatient Visit
Unemployment 0.0032** 0.0019 0.0040*** 0.0001 0.0018 0.0020 0.0018 0.0053 0.0054*** 0.0081

(0.0015) (0.0016) (0.0014) (0.0016) (0.0017) (0.0018) (0.0023) (0.0036) (0.0008) (0.0069)
Treatment Baseline Mean 0.0385 0.0473 0.0434 0.0425 0.0309 0.0355 0.0554 0.0642 0.0000 0.4920
Control Baseline Mean 0.0332 0.0399 0.0380 0.0349 0.0237 0.0328 0.0472 0.0538 0.0000 0.4826

Panel D: Inpatient Admission
Unemployment 0.0005** 0.0002 0.0004** -0.0002 0.0003** 0.0003 0.0002 0.0006* 0.0003*** 0.0012

(0.0002) (0.0002) (0.0002) (0.0001) (0.0001) (0.0002) (0.0003) (0.0004) (0.0001) (0.0012)
Treatment Baseline Mean 0.0004 0.0009 0.0011 0.0001 0.0001 0.0008 0.0012 0.0008 0.0000 0.0074
Control Baseline Mean 0.0003 0.0002 0.0003 0.0002 0.0001 0.0003 0.0003 0.0003 0.0000 0.0027

Observations 932,930 820,550 845,850 907,630 430,050 688,390 481,020 154,020 1,618,100 135,380
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Table 5: Robustness check

(1) (2) (3) (4)

Main Result Non-restricted
Control Group PSM Entropy

Balancing

Panel A: Number of Months Employed
Unemployment -5.842*** -4.876*** -5.803*** -5.790***

(0.028) (0.028) (0.028) (0.028)
Treatment Baseline Mean 12 12 12 12
Control Baseline Mean 12 12 12 12

Panel B: Annual Wage ($1,000)
Unemployment -252.267*** -209.509*** -240.820*** -242.727***

(1.808) (1.779) (1.935) (1.783)
Treatment Baseline Mean 470.952 470.952 470.952 470.952
Control Baseline Mean 530.308 518.284 484.962 492.587

Panel C: Outpatient Visit
Unemployment 0.0024** 0.0006 0.0019 0.0021*

(0.0011) (0.0011) (0.0014) (0.0011)
Treatment Baseline Mean 0.0430 0.0430 0.0430 0.0430
Control Baseline Mean 0.0363 0.0390 0.0393 0.0380

Panel D: Inpatient Admission
Unemployment 0.0003** 0.0002 0.0004*** 0.0004***

(0.0001) (0.0001) (0.0001) (0.0001)
Treatment Baseline Mean 0.0007 0.0007 0.0007 0.0007
Control Baseline Mean 0.0002 0.0004 0.0001 0.0003

Observations 1,753,480 2,319,940 553,840 1,760,180
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8 Figures

Figure 1: Annual Earnings (CPI Adjusted)
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Figure 2

(a) Employed at Least One Month

(b) Number of Months Employed
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Figure 3

(a) Ever Outpatient Visit: Mental Disorders

(b) Ever Inpatient Admission: Mental Disorders
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Figure 4

(a) Survival Rate

(b) Mortality Rate

24



Figure 5: Event study results

(a) Annual Earnings

(b) Employed at Least One Month (c) Number of Months Employed

(d) Ever Outpatient Visit: Mental Disorders

(e) Ever Inpatient Admission: Mental Disor-

ders

25



Figure 6: Event study results

(a) Any Mortality

(b) Natural Mortality (c) Mortality from Diseases

(d) Suicide (e) Other Mortality
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Figure 7: Robustness check by definition of mass dismissal

(a) Annual Earnings

(b) Employed at Least One Month (c) Number of Months Employed

(d) Ever Outpatient Visit: Mental Disorders

(e) Ever Inpatient Admission: Mental Disor-

ders
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