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ABSTRACT
Unemployment insurance aims to maintain workers’ consumption while they are unemployed, but
may have undesirable effects on the beneficiaries’ labor supply. Theoretical and empirical studies have
provided robust evidence of a reduction in the job search effort and an increase in the duration of
unemployment, i.e., ex-post moral hazard.
By contrast, this paper analyzes the influence of unemployment insurance on the behavior of workers
while employed, i.e., ex-ante moral hazard. We use regression kink design and differences-in-differences
to estimate the higher probability of termination after workers’ ensure eligibility for the benefit, and
after increases in the potential duration of unemployment insurance by one month. Additionally, this
paper analyzes the interaction of business cycles with ex-ante moral hazard. Contrary to what one
would expect, the probability of termination has a procyclical behavior. The insurance is more widely
used in periods of economic expansion than in recessions. According to the theoretical model, this
occurs because, in expansion, it is easier to move out of unemployment after the insurance payout,
whereas in recession, heading back to the job market is more challenging and, consequently, ex-ante
moral hazard is less likely.
Keywords: unemployment insurance; ex-ante moral hazard; regression kink design; nonparametric
estimation.
JEL Classification: C41, D82, J22, J64
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INTRODUCTION

Most of the unemployment insurance literature has focused on analyzing ex-post moral hazard. Indeed, hundreds of theoretical and empirical studies have gathered strong evidence that unemployment
insurance reduces job search effort and increases the duration of unemployment.
The present paper’s innovation is to conduct a unique analysis of the ex-ante moral hazard of unemployment insurance. It assesses whether workers bring about their own termination of employment
and would rather run the risk of remaining unemployed, having no earnings, and facing the uncertainty of whether they will get a new job. They make this choice only to be eligible for unemployment
insurance and to have more leisure time while they are unemployed.
At first, this decision does not seem rational, or there would be a clearer preference risk. Nevertheless, a sizable number of workers increase the likelihood of termination of their employment contracts
when becoming eligible for unemployment insurance and after an extension of the duration of unemployment insurance. That is enough to affect the rational decision of a substantial group of workers
and to cause a discontinuous density of terminations during job tenure in a heavily populated country
such as Brazil.
Several studies have overlooked the evidence of cutoff manipulation when there is an increase in
the potential duration of unemployment insurance. This is also known as discontinuous density.
It occurs with the increase in the number of individuals terminated from their jobs who apply for
unemployment insurance immediately after the increase in its potential duration. This evidence
was observed by Meyer and Mok (2014) in New York; by Schmieder et al. (2016) in Germany; by
Le Barbanchon et al. (2019) in France; and by Gerard and Gonzaga (2013) and Gerard et al. (2020)
in Brazil. However, none of these studies claim that unemployment insurance is the cause of the
increased likelihood of termination after the cutoff. Only Gonzaga and Pinto (2014) suggested it.
We initially show strong evidence of ex-ante moral hazard by graphically representing discontinuous
density and hazard rate peaks after the eligibility cutoffs and increases in the potential duration of
unemployment insurance by one month in Brazil.
After 2015, we find additional strong evidence that unemployment insurance leads to discontinuous
density. An amendment removed unemployment insurance eligibility at six months of job tenure from
a group of workers (former eligibility cutoff), and the discontinuous density has virtually disappeared.
In our quest for a plausible explanation for this body of evidence, we developed a theoretical model
to assess workers’ ex-ante moral hazard behavior and how it decreases with declining business cycles.
According to the theoretical model, during an economic crisis, workers tend to work hard to keep
their jobs as it could be challenging to find an equivalent job in case of termination. In a booming
economy, workers tend not to work so hard, contributing to their own termination so that they can
receive unemployment insurance. This behavior has a procyclical effect on unemployment insurance
expenditures. Finally, this theoretical model analyzes why this effect is so strong in Brazil. Imagine a
scenario where the replacement rate is greater than or equal to one for a considerable share of workers,
and the level of informality is high. Under these circumstances, termination from formal employment
does not necessarily decrease income during unemployment. This effect makes a period of unemployment even more attractive provided the new job is as good as the previous one and it is found quickly.
The analysis in the present paper is based on the Annual Report on Social Information (Rais) microdata and the unemployment insurance administrative database. Both were obtained from 2011 to
2016 from the then Ministry of Labor. Rais contains information only on employees who have been
terminated without due cause. To prevent loss of information, there are no sampling restrictions in
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this study, i.e., we analyze data on all Brazilian employees who terminated a job. The analysis level
considers the employment relationship (employee at the firm, no duplicated records), accounting for
around 59 million terminations from 2011 to 2016.
To estimate the level of ex-ante moral hazard and infer the effect of discontinuous density on the
probability of termination, we developed a nonparametric Kaplan-Meier survival model. This model
estimates the probability of termination during job tenure. We estimate the slope changes in the
probability of termination around the cutoffs using the regression kink design (RKD). At six months’
tenure, after eligibility for unemployment insurance, the probability of termination increased by 0.755
percentage points (p.p.) monthly, when its average was 4%, representing a 19% monthly increase in
the probability of termination. After increasing the potential duration of unemployment insurance
by one month, there were more modest increases in the probability of termination at the cutoffs for
12 and 24 months of job tenure. We estimate that the probability increased by 0.2 p.p. and 0.104
p.p. at these cutoffs. Considering averages of 17.8% and 48.4%, the probabilities of termination
increased by 1.1% and 0.21%, respectively.
Thereafter, we assessed the group of workers who lost their eligibility for unemployment insurance
after the amendment to the law in 2015, even if they had six months of tenure. Until 2014, these
workers increased their probability of termination by 1.28 p.p. after the cutoff for the six months’ job
tenure. As the average probability was 6.8%, there was a 19% monthly increase in the probability of
termination. With the loss of eligibility after March 2015, this probability increased by 0.19 p.p. As
the average probability was 5%, the monthly increase in the slope was 3.8%. Therefore, after the loss
of eligibility, the probability of termination decreased by 80%. Conversely, the group for which the
unemployment insurance rule was not amended had a slight change in ex-ante moral hazard, where
the monthly increase in the probability of termination went from 41% to 35%.
The ex-ante moral hazard at the cutoff for the 24 months’ job tenure decreased dramatically after
March 2015. However, the unemployment insurance rules did not change for this cutoff.
We believe that this reduction in ex-ante moral hazard could be due to the business cycles. Until
2014, Brazil experienced a strong economic boom. From mid-2014 to 2016, Brazil faced an economic
crisis. This result possibly shows that moral hazard decreases during a crisis.
Finally, to estimate the effect of greater moral hazard free from business cycle movements, this study
proposes a differences-in-differences (DD) model for the estimated increase in probability obtained
with RKD. The DD model uses the initial RKD estimates at the cutoff for the six months’ job
tenure at the local level, per year, allocating those workers who lost eligibility to the control group
and those who remained eligible to the treatment group. The DD model estimates that the ex-ante
moral hazard of unemployment insurance increases the probability of termination of employment
by 2.6 p.p. As the probability of termination with a six months’ tenure was 4%, the moral hazard
increased the probability of termination by 65%.
Therefore, unemployment insurance generates two undesirable effects on labor supply: a larger number of terminations and longer duration of unemployment, as described in the literature. Both
contribute, in distinct ways, to increasing the unemployment rate.
This paper is not the first study on ex-ante moral hazard available in the literature. Topel (1983) was
the first researcher to investigate it. He found evidence that the higher the replacement rate1 and
government subsidies to the unemployment insurance system, the higher the probability of employment termination. The main studies on ex-ante moral hazard have been conducted in Canada2 and
1
2

Ratio between the amount of unemployment insurance and the wage earned before termination.
Christofides and McKenna (1995), Green and Sargent (1998), and Baker and Rea Jr (1998) analyze increases in
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Spain3 and they suggest an increase in the hazard rate of termination of employment4 after eligibility
for unemployment insurance. There is ample evidence of that in Brazil, which is associated with a
high level of informality.
Britto (2015) assessed the effect of an increase in unemployment insurance on the probability of
employment termination5 . By using an RKD for the minimum value of unemployment insurance in
Brazil, he concluded that an increase in unemployment insurance reduces the probability of termination. On the other hand, Carvalho et al. (2018) estimated differences-in-differences of an amendment
to the law and found out that loss of eligibility reduces the unemployment rate.
However, none of these studies estimate the ex-ante moral hazard of the probability of termination
generated by an employment survival model. This model is widely used to assess the ex-post moral
hazard.The present paper innovates and makes a significant contribution to the scientific literature
by estimating ex-ante moral hazard using slope changes in the probability of termination, RKD, and
differences-in-differences analysis.
As the paper explains density discontinuity, it is related to the literature on bunching (Saez, 2010),
notches (Kleven and Waseem, 2013), and density discontinuity approach (Doyle Jr, 2007; Jales,
2018). To explain discontinuities, this literature estimates a latent probability density function and
proposes three hypotheses: (i) inexistence of spillover effects in the external area of discontinuity;
(ii) density continuity, if untreated; and (iii) strong dependence on the theoretical density model.
Differently, in the present paper, we do not estimate a latent density function and we do not assume
a theoretical density function model. We replace the theoretical model with the nonparametric
survival model. Thus, we do not assume the hypotheses of inexistence of spillover effects and of
dependence on the theoretical density model. By estimating the effect of the policy using RKD, we
adopt the hypothesis of density continuity with no treatment. Therefore, this paper contributes to
the literature by explaining discontinuous density with fewer hypotheses and no dependence on ad
hoc formulations. We test the hypothesis of continuity at different placebo cutoffs. We find evidence
that the hypothesis of continuity holds in the absence of treatment.

2

UNEMPLOYMENT INSURANCE IN BRAZIL

In Brazil, we have unemployment insurance and a severance indemnity fund, with mandatory contributions over time, known as Fundo de Garantia do Tempo de Serviço (FGTS). Unemployment
insurance is a cash benefit whose amount is calculated based on the wage earned in the previous job.
the hazard rate after eligibility in Canada.
3
Rebollo-Sanz (2012) assesses the effect of unemployment insurance on turnover in Spain. He evaluates the effects
of unemployment insurance on exit rates out of employment and out of unemployment and he estimates the peak
hazard rate after eligibility for unemployment insurance.
4
These studies develop survival models for employment analysis. In these models, the hazard rate denotes the
intensity of terminations for a given period, considering that the employee has not been terminated from the job yet,
and then we have,
h(t) = lim

∆t→0

P r (t + ∆t > t|T > t)
∆t

Where, t is the job tenure, h(t) is the hazard rate, and T is the termination event.
5
However, this result is interpreted based on the assumption that unemployment insurance increases at the first
kink. But variations in the replacement rate are observed at this kink. If interpretation was based on the reduction
of the replacement rate, the conclusion would be the opposite: lower replacement rates increase the probability of
termination. This was not the interpretation made by the author, but it is necessary to reflect on the actual treatment
given to unemployment insurance at the first kink, whether it can be compared to the other two kinks in the Brazilian
unemployment insurance system and the effects of treatment at these kinks on the duration of unemployment.
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The potential duration of unemployment insurance is estimated based on time worked in the past 36
months prior to termination. FGTS consists of savings through monthly deposits made directly by
firms, and the worker is entitled to receive the total amount after the termination of employment.
Both policies share the same purpose: to guarantee the worker’s earnings during the unemployment
period. The worker is only entitled to receive these benefits if he is terminated from the job, i.e.,
terminated without cause. In this paper, we analyze only the effect of unemployment insurance rules
on the worker’s behavior while employed. However, FGTS compounds this effect.
Unemployment insurance is paid by the government and has drained public coffers since the early
2000s owing to increasing spending. Spending on unemployment insurance has risen by 602% in 17
years. As shown in Graph 1, public spending amounted to R$ 4.7 billion in 2001, but went up to R$
33.0 billion in 2018, accounting for an increase of R$ 28.3 billion.
Graph 1: Formal unemployment insurance expenditures – 2001 to 2018.

Source: Siga-Brasil/Brazilian Senate. Metric: total amount paid.

As pointed out by (Meyer, 2002), one of the purposes of unemployment insurance is to serve as an
“automatic stabilizer” in crisis periods. With cash transfers to the unemployed during recession periods, the increase in unemployment is not expected to be fully applied to aggregate demand. Thus,
unemployment insurance expenditures would be countercyclical. Nonetheless, Graph 2 shows that
when the unemployment rate in Brazil increases, the number of unemployment insurance recipients
tends to decrease. Conversely, when unemployment decreases, the number of recipients tends to
increase sharply.
After several years of a generalized increase in mandatory public spending6 , the Brazilian government
has experienced a fiscal crisis since 2014, with consecutive primary deficits, difficulty with spending
cuts, and revenue reduction as a result of the economic crisis. In late 2014, the Brazilian government enacted a provisional executive act7 to curb unemployment insurance expenditures until the
Congress could decide on the new rule governing the unemployment insurance. Later, in June 2015,
the Congress established the definitive rules8 .
The provisional executive act was published in December 2014 and was expected to come into force
as of March 2015. As the new rules would disallow the eligibility of a given group of workers for
unemployment insurance, it is plausible to assume an endogenous behavior that led workers to file
6

Spending on public policies established by law, which the government is supposed to incur.
Provisional Executive Act 665/2014.
8
Act 13.134/2015.
7
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Graph 2: Quarterly series and trends of the unemployment rate, GDP, and the number of
unemployment insurance beneficiaries.

Source: Data compiled by the authors based on SCN2000 and SCN2010/IBGE, PME/IBGE, PNADC/IBGE and
MTE data.

for unemployment insurance in advance, which occurred in January and February 2015. To eliminate
this bias, we excluded this 60-day period from our estimates and graphs on the behavior of workers
before and after the amendment to the unemployment insurance rules.
The change in the rules increased the minimum job tenure requirements for those workers who were
filing for unemployment insurance for the first or second time. The period of analysis spanned 36
months prior to termination. Table 1 summarizes the amendments made to unemployment insurance
eligibility rules.
Table 1: Summary of amendments to the unemployment insurance rules.
Recipient

Until March 2015

1st time
· 3 months of insurance if job
tenure ≥ 6 and < 12 months
2nd time
· 4 months of insurance if job
tenure ≥ 12 and < 24 months

3rd time or
more times

· 5 months of insurance if job
tenure ≥ 24 months

Between March 2015 and
June 2015
· 4 months of insurance if job
tenure ≥ 18 and < 24 months
· 5 months of insurance if job
tenure ≥ 24 months
· 4 months of insurance if job
tenure ≥ 12 and < 24 months
· 5 months of insurance if job
tenure ≥ 24 months

· 3 months of insurance if job
tenure ≥ 6 and < 12 months
· 4 months of insurance if job
tenure ≥ 12 and < 24 months
· 5 months of insurance if job
tenure ≥ 24 months

Source: Data compiled by the authors.
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As of June, 2015
· 4 months of insurance if job
tenure ≥ 12 and < 24 months
· 5 months of insurance if job
tenure ≥ 24 months
· 3 months of insurance if job
tenure ≥ 9 and < 12 months
· 4 months of insurance if job
tenure ≥ 12 and < 24 months
· 5 months of insurance if job
tenure ≥ 24 months
· 3 months of insurance if job
tenure ≥ 6 and < 12 months
· 4 months of insurance if job
tenure ≥ 12 and < 24 months
· 5 months of insurance if job
tenure ≥ 24 months

Therefore, the rules did not change the rights for those filing for unemployment insurance for the
third time or more, and the cutoff for six months’ job tenure was kept for unemployment insurance
eligibility. However, those filing for the benefit for the first or second time needed longer job tenure
and were no longer entitled to receive the insurance if they had six months’ job tenure.

3

EVIDENCE OF EX-ANTE MORAL HAZARD OF UNEMPLOYMENT INSURANCE

Graph 3 compares the density function and the hazard function for job tenure between 2011 and 2016,
taking into account all workers terminated from their jobs. Both functions show a similar behavior.
There is permanent termination discontinuity over the six-month period, temporary discontinuity
over 12 months, and permanent discontinuity over 24 months. The intensity of termination discontinuity over six months is stronger than at the other cutoffs. These termination peaks coincide with
the unemployment insurance rules in force for most workers during that period. With a six months’
job tenure, the worker becomes eligible for three months of insurance. With 12 and 24 months’ job
tenure, the worker adds one more month to the three months of insurance he is entitled to, receiving
the benefit for 4 and 5 months, respectively.
Graph 3: Density and hazard rate of terminations during job tenure.

Data: Data compiled by the authors from Rais database.

The graph suggests workers can contribute to their job termination when they become eligible for
7

the unemployment insurance. In this section, we do not assess the magnitude of this increase and
whether it is statistically significant. However, Graph 3 suggests that unemployment insurance influences the worker’s behavior while employed. In other words, ex-ante moral hazard is therefore likely.
Between 2011 and 2014, Brazil experienced economic growth. From 2014 to 2016, the country was
hit by recession. Concomitantly, from 2015 onwards, the government amended the unemployment
insurance rules, increasing job tenure requirements for those filing for unemployment insurance for
the first or second time. Those workers were no longer eligible for unemployment insurance with six
months’ job tenure. Conversely, those filing for the insurance for the third time or more were still
eligible for unemployment insurance with six months’ job tenure.
Graph 4 compares termination density in those two groups for the periods 2011 to 2014 and March
2015 to December 2016. The group of workers filing for the insurance for the first and second time
is affected by changes in the business cycle and unemployment insurance rules. The group of workers filing for the insurance for the third time or more is affected only by changes in the business cycle.
Graph 4: Termination density during job tenure per group of recipients for the periods 2011 to
2014 and March, 2015 to December, 2016.
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Termination discontinuity with six months’ job tenure for those filing for the insurance for the first
and second time virtually disappeared after the changes in eligibility criteria in 2015. On the other
hand, discontinuity for those filing for the insurance for the third time or more times remained low.
This evidence strongly suggests that unemployment insurance encourages workers to contribute to
8

their own termination from the job in order to be entitled to the benefit.
Density discontinuities of terminations at the 24-month cutoff decreased in both groups. This suggests
that the economic crisis discouraged workers from contributing to their termination of employment.
A possible explanation is that, in a recession, workers would have difficulty getting another job after
having received the unemployment insurance, and then they choose to work harder in their current
jobs to avert termination. The following section develops a theoretical model that assesses these
workers’ behavior towards business cycles from an intertemporal standpoint.

4

THEORETICAL MODEL

4.1

Elements of the model

Suppose a worker can choose how hard he wants to work (at ) in order to increase his productivity, and
how much effort he puts when unemployed (st ) to search a job that pays better than his reservation
wage. By giving his best in the job, the worker has the disutility cost ψe (at ). When he puts a great
deal of effort into looking for a job, he faces the disutility cost ψu (st ). Both are strictly increasing
and strictly convex functions, i.e.,
ψi0 (.) > 0,

ψi00 (.) > 0,

i = e, u

(1)

Suppose hypothetically that the decision to make a great deal of effort in employment reduces the
probability of being fired (πt ), and the decision to effort in job search increases the probability of
moving out of unemployment (pt ), i.e.,
∂pt
>0
∂st

dπt
< 0;
dat

(2)

Also, assume, for simplicity, that efforts affect the probabilities of being fired and moving out of
unemployment9 linearly, i.e.,
∂ 2 pt
=0
∂s2t

d2 π t
= 0;
da2t

(3)

A worker may be employed or unemployed at t. In any case, the worker’s utility function takes
into consideration income and disutility in the current period, and next period expected utility, discounted at a factor β, 0 < β < 1. This study assumes a worker can move in and out of employment
several times. While widely used in the literature10 , permanent job tenure, in which an employee
keeps his job until he retires, is not assumed herein.
When unemployed, the worker has a constant income (y u ) that is exogenous to the model11 . If the
worker is terminated from the job after some time, he becomes eligible for unemployment insurance
(b) for some time12 , not being entitled to it in the subsequent period. When employed, the worker
9

The hypothesis of linearity regarding the probability of moving out of unemployment is not necessary. However,
it is assumed for the sake of simplicity.
10
For other examples, see Shavell and Weiss (1979), Chetty (2008); and Schmieder et al. (2012).
11
This income may be derived from assets accumulated over time, from third-party donations, from government
cash transfer programs, or from an informal job. In this study, we assess the importance of informality based on this
income.
12
We simplified the model to represent the potential duration of unemployment insurance and the minimum job
tenure required from the worker for eligibility to be equal to 1 period.
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receives a net of tax wage (w).
If the worker is employed in the initial period, the utility function is:


el
Vt = u(w) − ψe (at ) + β (1 − πt (at )) Vt+1 + πt (at )Ut+1

(4)

If the worker is unemployed in the initial period and eligible for the unemployment insurance, the
utility function is:


ne
Utel = u(y u + b) − ψu (st ) + β pt (st )Vt+1 + (1 − pt (st )) Ut+1

(5)

If the worker is unemployed in the initial period but not eligible for the unemployment insurance,
the utility function is:


ne
Utne = u (y u ) − ψu (st ) + β pt (st )Vt+1 + (1 − pt (st )) Ut+1

(6)

Subscript t denotes the current period. Superscript el or ne in the expected utilities denotes eligibility or non-eligibility for the unemployment insurance. Utility Vt is the employed status at
t, whereas utility Utx is the unemployment status at t, x = el, ne. The utility function for the
unemployed status changes after the unemployment insurance has been received one period, i.e.,
Utel − Utne = ∆u(b) = u (y u + b) − u(y u ). Eligibility in the current period does not apply if the agent
is employed.
ne
el
denote the expected utility for the employed, unemployed and eligible, and un, and Ut+1
Vt+1 , Ut+1
employed but not eligible for the unemployment insurance, respectively, considering worker’s optimal
ne
el
are independent from
and Ut+1
decisions from the subsequent period onwards. Note that Vt+1 , Ut+1
t, st , and at .

For the sake of future comparison, we also included the possibility of an employed worker not being
eligible at the end of the period. In this case, the utility is given by:


ne
V̄t = u(w) − ψe (at ) + β (1 − πt (at )) Vt+1 + πt (at )Ut+1

(7)

Finally, consider the hypothesis that the business cycle (Ẏ ) expected by workers interferes in their
probability of moving out of unemployment13 . If the worker expects economic growth, then he expects a lower probability of moving out of unemployment. If he expects an economic crisis, then the
probability of moving out of unemployment increases. In other words:
∂pt
>0
∂ Ẏ

(8)

To fully represent the probability of moving out of unemployment, denote it as a function of job
search effort, of the expected business cycle, and of the reservation wage (wR ).
pt = p(st , Ẏ , wR )
13

(9)

This hypothesis considers that economic growth boosts the demand for labor and tends to shift the distribution
of wage supply for a given reservation wage outward to the right. Additionally, the crisis tends to shift the distribution
to the left, as McCall (1970) shows for the effect of a qualification policy. In addition, this hypothesis is more natural
to accept in a scenario with wage stickiness. Hence, the reservation wage does not follow the change in the labor
demand of firms and interferes with the probability of moving out of unemployment.

10

The literature defines wR as the minimum acceptable wage for an unemployed worker to accept a job
offer. This study relies on a broader concept for that variable. Consider wR the minimum acceptable
wage for the worker, regardless of whether he is employed or unemployed. If he is unemployed, what
has been used in the literature applies, and the worker accepts the job offer if the wage is higher
than wR . If he is employed and the wage is lower than wR , the worker gets discouraged and can ask
to leave the job, look for another job, or be less diligent at work, leading to his termination. This
theoretical model considers the latter alternative.

4.2

Optimal decision on worker’s effort

This study uses standard dynamic programming techniques, similarly to the study carried out by
Ferejohn (1986), assessing the optimal strategy of a policymaker. In this study, we consider that the
worker will choose the effort at period t that maximizes the expected (discounted) utility from that
period on. We employ a model in which the worker’s initial status is “employed”.
At first, this study presents an equilibrium result when the worker chooses to keep his job. Further
ahead, we present a comparative statics result, showing that the level of job effort varies depending
on the parameters that characterize unemployment insurance eligibility, extension of potential duration of unemployment insurance, and change in the business cycle.
To hold down the job, the wage should be higher than the reservation wage (wR ). If the wage is
too low, the worker will think it is not worth keeping the job, and he will make little effort instead
(at = 0). On the other hand, if level w is too high, the worker will think it pays off to hold down the
job and chooses an optimal at level.
The equilibrium outcome in which the worker prefers to keep the job only occurs if the utility, while
employed, is higher than the utility when unemployed and eligible. Otherwise, the worker will not
be satisfied with his job and will choose at = 0. We can rearrange the terms of this condition and
set up the following characterization of the best strategies for defining w and wR :
Vt > Utel ⇔ u (w) > u (wR )

(10)


ne
u (wR ) = u (y u + b) − βπt ∆u (b) + ψe (at ) − ψu (st ) + β Ut+1
− Vt+1 (1 − pt − πt )

(11)

Where,

which can be rewritten as
w > wR
Where,

ne
wR = u−1 u (y u + b) − βπt ∆u (b) + ψe (at ) − ψu (st ) + β Ut+1
− Vt+1 (1 − pt − πt )

(12)

The worker will choose an action that maximizes his (discounted) utility from that moment on,
choosing at to maximize the current value of flow utility. Obviously, if w < wR , then it is not possible to be employed and the worker will always choose at = 0.
The worker’s ideal strategy consists of optimal choices at every t, considering optimal strategies in
the future, equivalent to a subgame perfect equilibrium.

11

Therefore, the optimal effort solution at t is obtained from the first-order condition of equation 11:

ψe0






dπt  ne
dπt  el
dπt 
el
(at ) = β
Ut+1 + ∆u (b) − Vt+1 = β
Ut+1 − Vt+1 = β −
Vt+1 − Ut+1
dat
dat
dat

(13)

In an optimal effort situation, the marginal cost will be equal to the expected future marginal benefit
for increasing the chances of holding down the job. Thus, maximum job effort would result in a
marginal disutility greater than zero, given that
−

−
z}|{
}|
{
z}|{ dπt z
el
0
− Ut+1 − Vt+1 ≥ 0
ψe (at ) = β +
dat
+

(14)

The result of equation 13 should be stationary in the sense that at = a for every t and equation 13
can be rewritten as follows,

ψe0 (a) = β


dπ  el
U −V
da

(15)

Note that, if equation 4 is rewritten for period 0, including the optimal solution found in equation
13, considering, therefore, that the probability of termination π0 = 0.
V0 = v(w) − ψe (a∗0 ) + β [V1 ]

(16)

In this case, the strategies and returns are identical at 0 and 1. Moreover, the worker’s expected
utility does not depend on a0 . Therefore, if a∗0 maximizes V0 , a∗1 should also maximize V1 , and so on
and so forth for every t, such that at = a for every t.
Furthermore, we highlight
an
 el
 important fact in equation 15: a depends positively on the absolute
value of difference U − V . The higher the expected utility of remaining employed as opposed to
moving into unemployment, the greater the worker’s effort to keep his job.

4.3

Effect of Eligibility14 for the Unemployment Insurance

In equation 15, consider a worker who is eligible for the unemployment insurance:


dπ  el
ψe0 a1 = β
U −V
da

(17)

When the worker is not eligible for the unemployment insurance, equation 15 can be rewritten as:


dπ  nl
ψe0 a2 = β
U −V
da

(18)

Proposition 1 ψe0 (a2 ) > ψe0 (a1 )
14

The model assumes that after some time in employment, the worker is eligible for the unemployment insurance.
Then, according to the model, it would make no sense to assess non-eligibility when the worker is in employment.
However, in real life, the worker remains employed for some time before he becomes eligible. In this context, we find
this comparison to be relevant as it allows looking at the change in the worker’s behavior when he becomes eligible.
Moreover, non-eligibility could be included in the model in the case of voluntary termination.
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Proof Since U el = U nl + ∆u(b), we have U el > U nl .
Since

dπ
da

< 0, it follows that ψe0 (a1 ) < ψe0 (a2 ), Q.E.D.

Hence, as ψ(.) is strictly convex, then,


ψe0 a2 > ψe0 a1 =⇒ a2 > a1

(19)

So, when the worker is not eligible for the unemployment insurance, he works harder. This is so
because, in the case of termination, he will not get the insurance, then he works harder to reduce
the chances of being terminated from the job. In other words, unemployment insurance reduces the
opportunity cost for losing the job, resulting in a reduction of the worker’s effort.

4.4

Effect of Extending the Potential Duration of the Unemployment
Insurance

For the sake of simplification15 , we assume that expected utility when the worker is unemployed and
el
eligible for two periods of potential duration of the unemployment insurance (U2SD
) is higher than
el
the expected utility with only one period (U1SD ). Hence,
el
el
U2SD
> U1SD

(20)

Thus, we can rewrite the equilibrium in equation 15, considering the scenario with two periods of
unemployment insurance payout:
ψe0 (a2SD ) = β


dπ  el
U2SD − V
da

(21)

And we can rewrite the equilibrium in equation 15, considering the scenario with one period of
unemployment insurance payout:
ψe0 (a1SD ) = β


dπ  el
U2SD − V
da

(22)

Proposition 2 ψe0 (a1SD ) > ψe0 (a2SD )
Proof The proof is identical to the proof of Proposition 1.
Since ψ(.) is strictly convex, it follows that,
ψe0 (a1SD ) > ψe0 (a2SD ) =⇒ a1SD > a2SD

(23)

Therefore, when the worker is eligible for the unemployment insurance for longer periods, he does
not work as hard. This can be explained by the fact that he will get the unemployment insurance
payout for a longer time in the case of termination.
15

We assume this simplification hypothesis because the model’s specification considers only one period for the
unemployment insurance payout. To analyze this case without using this hypothesis, we should re-specify the whole
nl
model by considering three expected utilities of unemployment: (1) no eligibility: Ut+1
; (2) eligibility and one period
el
of unemployment insurance payout: Ut+1, 1SD ; and (3) eligibility and two periods of unemployment insurance payout:
el
Ut+1,
2SD . In addition, we should specify when the worker becomes eligible for two periods of the unemployment
insurance payout. This change would render the theoretical model unnecessarily complex and the result would be the
el
el
nl
el
el
nl
same, since Ut+1,
2SD > Ut+1, 1SD > Ut+1 =⇒ U2SD > U1SD > U .
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4.5

Effect of Business Cycles

In equation 15, recall that Utel depends on the probability pt and that pt = p(st , Ẏ , wR ). Therefore,
we may study the effect of an expected change in the business cycle. Indeed, deriving both sides by
Ẏ 16 yields:

ψe00 (a)


da
dπ dp 
dπ dU el
V − U nl =⇒
=β
= β2
da dẎ
da dẎ
dẎ
−

+

+
z}|{ z}|{
z}|{ dπ dp z }| {
V − U nl
β2
da
da dẎ
≤0
=
ψe00 (a)
dẎ
| {z }
+

(24)

+

i.e., if the worker expects economic growth, he tends to work less in the current period because the
demand for labor will be high, and if he is terminated from the job, he will be able to find another
job soon. If he expects an economic crisis, he works harder in the current job to reduce the chances
of termination and to keep his job during a period of low demand for labor.

4.6

Effect of Business Cycles: with High Level of Informality and High
Replacement Rate – Brazilian Scenario

Throughout the theoretical model, we consider the equilibrium solution occurs when the worker
would rather be employed than unemployed. We marginally assess the change in behavior using the
comparative statics results from the characterization of the equilibrium. However, it is also possible
el
> Vt+1 . So,
that he will prefer to be unemployed at t. In this case, in equation 13, consider Ut+1
−

+
z}|{
}|
{
z}|{ dπt z
0
el
ψ (at ) = β
Ut+1 − Vt+1 ≤ 0 =⇒ at = 0
dat
+

(25)

Hence, when the expected utility while unemployed is higher than while employed, the worker will
prefer not to effort at work, thereby contributing to his termination from the job. This is a corner
solution. However, when does this scenario unfold? The following proposition sets up the conditions
for when this tends to occur. The proof is presented in Appendix 1.
Proposition 3 In an economy with a high level of informality and with a generous unemployment
el
insurance system (replacement rates close to 1) for a group of workers, Ut+1
> Vt+1 is possible when
there is no economic crisis.
In this scenario, when the economy is booming, the worker is not expected to work as hard because
he is eligible for the unemployment insurance. In an expansionary phase, this occurs because he can
move out of unemployment shortly after he uses up the unemployment insurance if it is advantageous
for him to be in another formal job relationship again. With replacement rates close to 1 and with
a high level of informality, he can have an income higher than or equal to the one he had while
employed. Therefore, in this scenario, whenever eligible, the worker tends to contribute to his own
termination from the job in order to receive the unemployment insurance.
16

Since

d2 πt
da2t

= 0, then

dπ
da

is not a function of a.
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However, during an economic crisis, the probability of getting another job is low. Therefore, having
a lazy behavior at work could lead to the worker’s termination with longer unemployment prospect
than the potential duration of unemployment insurance, i.e., he will possibly not receive the unemployment insurance and will not have a formal job for a long time. In this case, it is possible that
el
Ut+1
< Vt+1 , i.e., the worker’s diligence will not be a corner solution equal to zero; it would possibly
be high, as shown in equation 13.

5
5.1

DATABASE AND METHODOLOGY
Database

This paper used the Annual Report on Social Information (Rais) microdata and the unemployment
insurance administrative database, both obtained from 2011 to 2016 from the then Ministry of Labor.
Rais is a database of all employment relationships in Brazil. It identifies the worker, the employer,
wage, job tenure, and other socioeconomic variables associated with the worker. At first, this study
collected employment information on the same worker, at the same firm, in the same time. Therefore, each observation from the database contains only one piece of information on the employment
relationship of that worker, at that firm, and at the same time.
We also included the hiring and termination dates between 2011 and 2014, according to the General
Records on Employed and Unemployed Individuals (CAGED) and to the unemployment insurance
administrative database. Approximately 7.9% of the information could not be matched with these
databases. For these workers, we used the original information on job tenure from Rais, and we imputed the information on the hiring date based on the mode of hiring dates for each month/year. We
used job tenure to estimate the termination date. In Appendix 2, we compare the graphs with and
without imputation, and we show that this procedure did not bias the estimates, as the information
on job tenure was intact.
We collected information from Rais only on workers terminated from their jobs. We excluded data on
voluntary terminations, on statutory public servants, on military personnel, on individuals younger
than 18 years, on individuals who did not earn a wage, and on workers with more than one employment relationship on the termination date. Even with these exclusion criteria for non-eligible
workers, the database contains 59 million terminations between 2011 and 2016. To avoid losing
information and to be impartial, we decided to maintain all observations, analyzing the Brazilian
population rather than a sample. This sizable amount of information renders virtually all the estimates statistically significant. So, when analyzing the RKD tables, we verified whether the estimate
was close to zero, low or high, even though all of them were statistically significant.
Time analysis is the most important variable in a survival model. It represents the time before
“failure.” In this paper, we developed a survival model for employment and used the job tenure
variable for time analysis. This variable assesses time up to unemployment. As we are interested in
assessing the effects of unemployment insurance on the probability of termination, job tenure takes
into account the time necessary to become eligible for the unemployment insurance and the extension
of the potential duration of insurance payments.
According to the Brazilian unemployment insurance system, this information should consider the
duration of employment relationships in the past 36 months, when the previous notice was issued,
and a remaining balance of 15 working days (rounded up to 1 month). The Brazilian government
performs this roundup when the worker files for the unemployment insurance.
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Using the Rais data on job tenure for the survival model does not represent the time analysis of
unemployment insurance. This Rais variable has been used in the literature17 . There are two obstacles to the use of this variable as time analysis. First, the previous notice: which consists of the
period provided by the employer allowing the worker to look for another job and get prepared for
unemployment. This period varies according to job tenure. The firm decides whether it should await
the established previous notice period for termination or terminate the employment contract and
pays the one-month wage upfront. In the case of termination before the end of the previous notice
period, this information is computed by the government as days worked, but the Rais database does
not include these days. Second, the Rais database does not take into account the past 36 months.
Finally, the roundup of 15 days is not contemplated by the Rais database.
On the other hand, job tenure information obtained from the unemployment insurance administrative database allows knowing about the length of time the government will take to pay the insurance.
Therefore, we used the unemployment insurance administrative database and decided not to use Rais
data on job tenure. Appendix 2 compares these data.
Job tenure information provided by the unemployment insurance database is discrete, owing to the
roundups at the time when the worker filed for the insurance. Thus, we chose a procedure to turn
the discrete variable into a continuous one. As this information is not available to those workers who
did not file for the insurance, we used a different procedure for recipients and non-recipients. For
recipients, we used the job tenure indicated in the unemployment insurance administrative database
and turned the discrete variable into a continuous variable by computing the time elapsed between
the hiring and termination dates. For non-recipients, we calculated the job tenure for the past 36
months and performed the same transformation of the discrete variable into a continuous variable
by computing the time elapsed between the hiring and termination dates. After this procedure,
we added 15 days to the job tenure for all workers in order to represent the roundup made by the
government. Appendix 2 shows this procedure in detail.

5.2

Survival Model for Employment

To estimate the probability of termination based on job tenure, we used the nonparametric KaplanMeier survival model for employment. Hence, termination is the failure event (T ). The likelihood of
survival up to t represents the probability of not being terminated from the job during tenure, i.e.,
S(t) = P r(T > t)

(26)

The hazard function for being fired is the level of intensity of terminations, taking into account the
months of job tenure. Formally, it measures the probability of termination within a short timeframe,
considering that it has not occurred yet, divided by this timeframe, i.e.,

h(t) = lim

∆t→0

P r (t + ∆t > T > t|T > t)
∆t

(27)

In our database, the failure event can take place only once. As the probability of survival measures
the probability of keeping the job up to t; then, the complement of the probability of survival is the
probability of termination. In other words,
P r(T ermination) = 1 − S(t) = 1 − P r(T > t) = P r(T ≤ t) = F (T )
17

Gerard and Gonzaga (2013), Gerard et al. (2020), Gonzaga and Pinto (2014), and Carvalho et al. (2018).
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(28)

To estimate the probability of termination, we used the accumulated termination function calculated
by the Kaplan-Meier model. This is the straightforward explanation as to why RKD was used. As we
identified a priori density discontinuities, it is natural to expect the accumulated probability function
to have a slope change after the cutoff. As the accumulated function represents the probability of
termination, in practice, the slop change is a good estimate of ex-ante moral hazard.

5.3

Regression Kink Design (RKD)

As with the studies by Card et al. (2007) and Le Barbanchon (2016), this paper uses job tenure as
forcing variable for assessment around the cutoffs. With RKD, we estimated slope changes between
job tenure (j) and the probability of termination after modification in unemployment insurance rules.
For most workers assessed in this study, unemployment insurance increases the probability of treatment from the cutoff for 6 months’ tenure. After 12 and 24 months of job tenure, the potential
duration of unemployment insurance increases by 1 month. Thus, we explored the slope change of
the probability of termination after cutoffs for 6, 12, and 24 months of job tenure.
This paper assesses one regression for each cutoff around the bandwidth. The regression estimation
of each cutoff (c) seeks to estimate parameter γ, as described next.
P (T erminationi ) = α0 + γTi (ji − c) + α1 md (ji − c) + α2 Ti md (ji − c) + ui

(29)

Where md (.) is a polynomial function of degree d; Ti is a dummy variable that indicates the right
side of the cutoff; Ti md (wi − c) does not have degree 1.
The hypothesis of this method is the slope continuity, which assumes that individuals treated after
the cutoff and those not treated before the cutoff would have the same slope in the absence of treatment. Therefore, any discontinuity in the slope would stem from treatment. Put formally:

dP (T ermination)1 dP (T ermination)0
−
|T = 1, j ∈ h =
γ=E
dj
dj




dP (T ermination)
dP (T ermination)
+
−
= lim+ E
|T = 1, j ∈ h
− lim− E
|T = 0, j ∈ h
(30)
j→c
j→c
dj
dj


Since P (T ermination) = F (T ) = P r(T ≤ t), then its derivative is the probability density function.
In other words, the hypothesis of continuity of the derivative is construed as hypothesis of continuity
of the density function in the absence of treatment. This hypothesis is identical to the one described
in the literature on bunching (Saez, 2010), notches (Kleven and Waseem, 2013), and density discontinuity approach (Doyle Jr, 2007; Jales, 2018). However, in the present study, we do not have to
assume the hypotheses of no spillover effects and of the theoretical model of density.
We used RKD for all individuals and for the groups that filed for unemployment insurance for the
1st and 2nd time and for the third or more times, sorting them into before 2014 and after March
2015. Finally, as suggested by Card et al. (2015), we performed some placebo tests at no-kink points
to check whether there are slope changes along other job tenure points. Appendix 3 presents more
tests based on RKD, whose estimates vary according to the degrees of polynomials, bandwidth, and
kernel, and graphs showing workers’ and firms’ observable characteristics.
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5.4

Differences-in-Differences (DD)

As analyzed by the theoretical model, the ex-ante moral hazard of unemployment insurance interacts
with business cycles. The effect estimated herein by RKD can be influenced by the effect of changes
on business cycles.
This study applies DD to estimate the effect of moral hazard generated by the unemployment insurance rule independently from the effect brought about the change in business cycles. The dependent
variable is the estimated increase in the probability predicted by RKD at the cutoff for six months’
job tenure. All RKD estimates and the respective survival model were estimated at the local level
annually, analyzing the effect of an increase in the probability of termination on the treatment and
control groups. The number of terminations in that municipality and year was used as a weighting
factor.
The treatment group consists of workers who filed for unemployment insurance for three or more
times, as their right to receive the insurance was kept after the amendment to the law in 2015. The
control group consists of workers who filed for unemployment insurance for the 1st or 2nd time.
Hence, DD calculates the differences before and after treatment (when t = 0 and t = 1, respectively)
for each group, control and treatment. Later, the effect of treatment on the treated groups was
estimated by the differences in these two differences, as specified next:
DD = {E [Yit |Tit = 1, tit = 1] − E [Yit |Tit = 1, tit = 0]}
− {E [Yit |Tit = 0, tit = 1] − E [Yit |Tit = 0, tit = 0]}

(31)

The effect of ex-ante moral hazard of unemployment insurance was estimated by measuring parameter βDD in the following model:
Yit = α + ρTi + θtt + βDD Ti tt + εit

(32)

Where Ti is the dummy for time-invariant treatment, tt is the time dummy for the period following
treatment, and α, ρ, βDD , and θ are parameters estimated by the regression model. The parameter
of interest is βDD .
With this econometric model, we can calculate the following conditional expectations:
E [Yit |Tit = 1, tit = 1, Xit ] = α + γXit + ρTit + θtit + βDD Tit tit + E [εit |Tit = 1, tit = 1, Xit ] (33)
E [Yit |Tit = 1, tit = 0, Xit ] = α + γXit + ρTit + E [εit |Tit = 1, tit = 0, Xit ]

(34)

E [Yit |Tit = 0, tit = 1, Xit ] = α + γXit + θtit + E [εit |Tit = 0, tit = 1, Xit ]

(35)

E [Yit |Tit = 0, tit = 0, Xit ] = α + γXit + E [εit |Tit = 0, tit = 0, Xit ]

(36)

\
moral
hazard = βDD + E [εit |Tit = 1, tit = 1, Xit ] − E [εit |Tit = 1, tit = 0, Xit ]
− E [εit |Tit = 0, tit = 1, Xit ] + E [εit |Tit = 0, tit = 0, Xit ]

(37)

Hence,

Under the hypothesis that E [εit |Tit , tit , Xit ] = 0,
18

\
moral
hazard = βDD

(38)

This method allows assuming the existence of previous difference between the control and treatment
groups. It permits the control group to be different from the treatment group provided that these
different characteristics are constant over time. The only premise of DD, as pointed out by Foguel
(2012, p. 75), is “that the time variation in the counterfactual average of the treated group should be
equal to the variation observed in the control group average”, i.e.,




E Yit0 |Tit = 1, tit = 1 − E Yit0 |Tit = 1, tit = 0 =




E Yit0 |Tit = 0, tit = 1 − E Yit0 |Tit = 0, tit = 0

(39)

This hypothesis replaces the hypothesis of no density discontinuity in RKD. It allows individuals to
be different, provided this difference is time-invariant. To test this hypothesis, this study verifies the
parallel trend assumption for both groups before and after treatment.

6

RKD RESULTS

Until 2014, all workers could be eligible with six months of job tenure, and they increased the potential duration of unemployment insurance by one month with 12 and 24 months of job tenure.
Graph 5 shows this increase in the potential duration of unemployment insurance according to the
cutoffs. As shown in Graph 3, there are density discontinuities and peak hazard rates after these
cutoffs, especially for the six months’ job tenure. Consequently, Graph 5 shows that the probability
of termination increases the slope sharply after this cutoff. The slope change is not noticeable in the
graphic analysis after the cutoffs for 12 and 24 months of job tenure.
The graphic analysis reveals that eligibility for unemployment insurance seems to influence the increase in the probability of employment termination. As the termination decision is made by the
firm, this decision can be influenced by a change in the worker’s behavior, i.e., ex-ante moral hazard
of unemployment insurance. However, the graphic analysis does not allow estimating the magnitude
of this increase, whether it is statistically different from zero and whether there are increases in
probability at the cutoffs for 12 and 24 months of tenure.
Table 2 displays these estimates and the inference analysis of RKD for all workers. After eligibility
for unemployment insurance, the probability of termination increased by 0.755 p.p. per month, when
its average was 4%. In other words, a 19% monthly increase in the probability of termination. There
were more modest increases in the probability of termination after the increases in the potential
duration of unemployment insurance by one month at the cutoffs for 12 and 24 months of job tenure.
The probability must have increased by 0.2 p.p. and 0.104 p.p. at these cutoffs. Given that the averages were 17.8% and 48.4%, the probability of termination increased by 1.1% and 0.21%, respectively.
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Graph 5: Potential duration of unemployment insurance and the probability of termination of
employment according to tenure, 2011-2016.
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Source: Data compiled by the authors from Rais database.

Table 2: RKD estimates of the increase in probability of termination at the cutoffs for 6, 12, and 24
months of job tenure for all workers from 2011 to 2016.
(1)
(2)
6 months
Increase in slope
P(Termination<cutoff)
N
bandwidth (each side)
Kernel

0.00755***
(0)
0.04
3,936,850
2
uniform

(3)
(4)
(5)
(6)
12 months
24 months
All workers - 2011-2016
0.00816***
0.002*** 0.0019*** 0.00104*** 0.00157***
(0)
(0)
(0)
(0)
(0)
0.04
0.178
0.178
0.484
0.484
5,675,766 5,817,490 8,517,120
6,179,296
9,106,076
3
2
3
2
3
triangular
uniform triangular
uniform
triangular

Source: Data compiled by the authors.
Note: The values in brackets are standard errors. R2 statistics greater than 0.98. The probability of termination in
the cutoff was estimated by the constant. All polynomials of degree 2. Legend: * p<0.05; ** p<0.01; *** p<0.001.

Graph 6 shows the slope changes in the probability of termination by groups of applicants before
and after the amendments to unemployment insurance rules. Those filing for the insurance for three
or more times were not affected by the change in the rule and still exhibited discontinuous density,
as shown in Graph 4. They still have a perceptible slope change in the probability of termination
after the cutoff for six months of tenure (Graph 6).
On the other hand, first- or second-time applicants lost their eligibility with six months of tenure
20

after March 2015. For instance, for first-time applicants, such eligibility could be obtained with 18
months of tenure between March and June 2015, but only with 12 months of tenure after June 2015.
Therefore, after the amendment to the law, it is not possible to notice a change in the slope of the
cutoff for six months of tenure for these workers.
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Graph 6: Probability of termination during job tenure per group of workers for the periods between
2011 and 2014 and between March, 2015 and December, 2016.
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Table 3 shows the estimates and inference analysis of RKD per group of workers before and after
the amendment to the unemployment insurance law. Since Rais database records all terminations
of employment in Brazil and has 59 million terminations in this period, the estimates will probably
be statistically significant. Therefore, our interpretations are based on the estimate level. We will
interpret values that are very close to zero as having no effect, despite statistically different from zero.
The probability of termination increased significantly at the cutoff for 6 months of tenure for firstor second-time unemployment insurance applicants before the amendment to the law. Immediately
before this cutoff, the probability of termination was 6.8%. After 6 months of job tenure, the probability of termination went up by 1.28 p.p. per month of tenure, i.e., a 19% monthly increase.
After the amendment to the law, this group lost eligibility for unemployment insurance with 6
months of tenure. Table 3 reveals that the probability of termination increased by 0.19 p.p. per
month after this cutoff. As the probability of termination before the cutoff was 5%, this monthly
increase in slope accounted for an increment of 3.8%. In other words, after the loss of eligibility, the
21

Table 3: RKD estimates of the increase in probability of termination at the cutoffs for 6, 12, and 24
months of job tenure for all workers from 2011 to 2016.

Increase in slope
P(Termination≤ cutoff))
N
Increase in slope
P(Termination≤ cutoff)
N
Increase in slope
P(Termination ≤ cutoff)
N
Increase in slope
P(Termination ≤ cutoff)
N
bandwidth (each side)
Kernel

(1)
(2)
(3)
(4)
(5)
(6)
6 months
12 months
24 months
First- and second-time applicants (before 12/31/2014)
0.0128*** 0.01353*** 0.00221*** 0.00213***
0.00104***
0.00169***
(0.00001)
(0.00001)
(0.00001)
(0)
(0)
(0)
0.068
0.068
0.255
0.255
0.535
0.535
2,095,785
2,995,046
2,316,892
3,405,465
1,648,402
2,437,576
First- and second-time applicants (after 03/01/2015)
0.00195*** 0.00103*** 0.00232*** 0.00224*** -0.00049***
0.00021***
(0.00001)
(0)
(0.00001)
(0)
(0)
(0)
0.05
0.05
0.175
0.175
0.47
0.47
692,641
979,328
989,785
1,448,179
920,771
1,362,370
Applicant for the 3rd time or more (before 12/31/2014)
0.00708*** 0.00822*** 0.00181*** 0.00171***
0.00249***
0.00283***
(0.00001)
(0)
(0)
(0)
(0)
(0)
0.017
0.017
0.123
0.123
0.446
0.446
777,453
1,133,236
1,503,837
2,207,244
2,464,921
3,622,809
Applicant for the 3rd time or more (after 03/01/2015)
0.00385***
0.0049*** 0.00184*** 0.00156***
0.00068*** -0.00003***
(0.00001)
(0)
(0.00001)
(0)
(0.00001)
(0)
0.011
0.011
0.13
0.13
0.123
0.123
261,958
410,653
826,360
1,195,819
1,223,196
333,742
2
3
2
3
2
3
uniform
triangular
uniform
triangular
uniform
triangular

Source: Data compiled by the authors.
Note: The values in brackets are standard errors. R2 statistics greater than 0.99. The probability of termination in
the cutoff was estimated by the constant. All polynomials of degree 2. Legend: * p<0.05; ** p<0.01; *** p<0.001.

increase in the probability of termination decreased by 80%. Density discontinuity did not disappear altogether, but it decreased significantly after the loss of eligibility for unemployment insurance.
This reduction did not occur in the group of workers who filed for the insurance for the third time or
more times. The rules for payment of the insurance remained unchanged for this group after 2015.
Before 2014, the increase in probability was 0.7 p.p. per month, when the probability of termination
was 1.7%, i.e., a 41% increase. After March 2015, the probability went up 0.385 p.p. per month,
when the probability of termination was 1.1%, i.e., a 35% increase. Hence, these relative increases
were close to each other before and after the amendment to the law.
However, the increase in the probability of termination in percentage points decreased for those
workers who filed for unemployment insurance for the third time or more times. This reduction was
followed by a drop in probability before the cutoff for 6 months. In this paper, we associated this
lower probability of termination with changes in the business cycles between the periods. Before
2014, the Brazilian economy had been experiencing economic growth. From 2014 to 2016, Brazil
went through a period of recession. Counterintuitively, the probability of termination decreased with
longer tenure. We believe workers work harder during an economic crisis, and the effect of ex-ante
moral hazard in percentage points decreases due to the interaction with business cycles.
Table 3 shows that the increase in the probability of termination at the cutoff for 12 months was
different between the groups. For first- and second-time applicants for unemployment insurance
before 2014, there was a 0.22 p.p. increase when the probability of termination was 25.5%, i.e., a
0.86% increase. After March 2015, there was a 0.23 p.p. increase when the probability was 17.5%,
i.e., a 1.3% increase. Therefore, the monthly increase in the probability of termination was close
in percentage points before and after the amendment to the law. However, there was a significant
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increase in percentage points. While the effect was much weaker than that observed at the cutoff
for 6 months, the relative increase in the probability of termination indicates the effect of changes in
unemployment insurance rules, which modified the eligibility for first-time applicants after June 2015
to 12 months of tenure. Therefore, this evidences ex-ante moral hazard of unemployment insurance.
For those workers who applied for unemployment insurance for the third time or more at the cutoff
for 12 months, the effect was close in percentage points and relative terms. Before 2014, there was
a 0.18 p.p. increase when the probability of termination was 12.3%, i.e., a 1.46% increase. After
March 2015, there was a 0.18 p.p. increase when the probability was 13%, i.e., a 1.38% increase.
Regarding the cutoff for 24 months of tenure, the effect was negligible before 2014 for both groups.
For first- and second-time applicants for unemployment insurance, the effect in relative terms had
a 0.104% increase in the probability of termination. For those filing for the insurance for the third
time or more times, there was a 0.25% increase. After March 2015, while both groups continued to
exhibit an increase by one month in the potential duration of unemployment insurance at this cutoff,
the effect was virtually zero and slightly negative for some estimates. We also believe the changes
in business cycles explain the reduction in the moral hazard of unemployment insurance at this cutoff.
Finally, Table 4 shows the estimates with placebo tests for the cutoffs. Despite statistically significant estimates, they are much lower than those in Tables 2 and 3 because of the large database.
Our interpretation is that these values are very close to zero, comparing these estimates with those
displayed in Tables 2 and 3, and observing that the sign changes according to the degree of the polynomial, bandwidth, and kernel. Thus, the estimates are statistically significant, but very small, they
change signs and are close to zero. So, we did not observe ex-ante moral hazard at the placebo cutoffs.
Table 4: RKD estimates of the increase in probability of termination at the cutoffs for 6, 12, and 24
months of job tenure for all workers from 2011 to 2016.
3 months
increase in slope
9 months
increase in slope
15 months
increase in slope
20 months
increase in slope
28 months
increase in slope
30 months
increase in slope
degree of polynomial
bandwidth (each side)
Kernel

(1)

(2)

(3)

(4)

(5)

(6)

0.00178***
(0)

0.00203***
(0)

0.00286***
(0)

-0.00149***
(0)

-0.00045***
(0)

-0.00097***
(0)

0.00023***
(0)

-0.0004***
(0)

0.00013***
(0)

-0.00019***
(0)

-0.00004***
(0)

-0.00054***
(0)

0.00052***
(0)

-0.00087***
(0)

0.00067***
(0)

-0.00036***
(0)

-0.00053***
(0)

0.00064***
(0)

-0.00007***
(0)

-0.00135***
(0)

-0.00026***
(0)

-0.00087***
(0)

-0.0007***
(0)

-0.00035***
(0)

0.00026***
(0)

-0.00068***
(0)

0.00034***
(0)

-0.00069***
(0)

-0.00053***
(0)

0.00013***
(0)

-0.00031***
(0)
1
1
uniform

-0.00118***
(0)
1
1
triangular

-0.00109***
(0)
1
2
triangular

-0.00028***
(0)
2
2
uniform

-0.00012***
(0)
2
2
triangular

0.00042***
(0)
2
3
triangular

Source: Data compiled by the authors.
Note: The values in brackets are standard errors. R2 statistics greater than 0.96. Legend: * p<0.05; ** p<0.01; ***
p<0.001.

Appendix 3 presents other tests from the RKD model, in which estimates vary in terms of degrees
of polynomials, bandwidth, and kernel function, and graphs of worker’s and firm’s observable char23

acteristics.
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DD RESULTS

Table 5 presents the differences-in-differences estimates for the RKD model, at the cutoff for six
months of job tenure. RKD estimates were calculated at the local level, yearly, and according to the
treatment and control groups. The DD method estimates the difference in slope between the control
and treatment groups before and after the amendment to the unemployment insurance law in 2015.
The number of terminations of employment recorded in municipalities in each group and year was
used as weighting factors. None of the RKD estimates at the local level considered terminations
between January and February 2015.
Model (1) calculates the average moral hazard before the amendment to the law, considering all
terminations between 2011 and 2014. For after the amendment, this model considers the terminations between 2015 and 2016. Model (2) considers the years 2014 and 2015 to represent the average
moral hazard before and after the amendment. This model uses a shorter time interval, with better
representation of DD estimates, as it is less prone to macroeconomic changes with possible different
effects between the treatment and control groups. Hence, our main estimate of ex-ante moral hazard
of unemployment insurance increased by 2.6 p.p. the probability of termination when the worker
was eligible. Given that the probability of termination was 4% at the cutoff for six months (Table
2), then the moral hazard increases the probability of termination by 65%.
Finally, model (3) tests the hypothesis of parallel trends before and after the amendment to the law.
The coefficients of interactions between the year and treatment dummies estimate the differences in
trends between the control and treatment groups18 . Only the trend for 2012 was significantly lower
than 1%. All the remaining differences in the trends before 2015 and in 2016 were nonsignificant
at 5%. Only in 2015, year in which the law was amended, was there a remarkable and significant
increase in the probability of termination. This test provides strong evidence that the hypothesis of
parallel trends in the DD method is supported.
To estimate the increase of moral hazard before and after the amendment to the law using model
(3), as in model (2), just subtract19 βI.T reated X I.2015 − βI.T reated X I.2014 . The result is identical with
that of model (2): the probability of termination of employment for workers who maintained their
eligibility for unemployment insurance at the cutoff for six months of tenure increased by 2.6 p.p.
compared to those workers who lost eligibility with six months of tenure.
18

βI.T reated

X I.2012

= E[Y |T reated, 2012] − E[Y |T reated, 2011] − E[Y |Control, 2012] − E[Y |Control, 2011]

βI.T reated

X I.2013

= E[Y |T reated, 2013] − E[Y |T reated, 2011] − E[Y |Control, 2013] − E[Y |Control, 2011]

βI.T reated

X I.2014

= E[Y |T reated, 2014] − E[Y |T reated, 2011] − E[Y |Control, 2014] − E[Y |Control, 2011]

βI.T reated

X I.2015

= E[Y |T reated, 2015] − E[Y |T reated, 2011] − E[Y |Control, 2015] − E[Y |Control, 2011]

βI.T reated

X I.2016

= E[Y |T reated, 2016] − E[Y |T reated, 2011] − E[Y |Control, 2016] − E[Y |Control, 2011]

19

βI.T reated

X I.2015

− βI.T reated

X I.2014

=

E[Y |T reated, 2015] − E[Y |T reated, 2014] − E[Y |Control, 2015] − E[Y |Control, 2014]

24

Table 5: DD in RKD model at the cutoff for 6 months of job tenure, estimated at the local level,
annually, and according to the treatment and control groups.
Variables

(1)
DD between 2011
and 2016
0.015***
(0.0027)

(2)
DD between 2014
and 2015
0.026***
(0.0054)

I.Treated

-0.004***
(0.0012)

-0.003
(0.0039)

I.After 2015

-0.026***
(0.0014)

-0.027***
(0.0025)

B DD

(3)
DD with annual
trends

-0.008***
(0.0015)

I.2012

-0.016***
(0.0019)

I.2013

-0.009***
(0.0017)

I.2014

-0.013***
(0.0018)

I.2015

-0.04***
(0.002)

I.2016

-0.022***
(0.0021)

I.Treated X I.2012

0.011**
(0.0037)

I. Treated X I.2013

0.0025
(0.0035)

I. Treated X I.2014

0.006
(0.0038)

I. Treated X I.2015

0.032***
(0.0037)

I. Treated X I.2016

0.0055
(0.0039)

Constant
N
R2

0.017***
(0.0006)
4,841,588
0.0001

0.0098***
(0.0016)
1,118,351
0.0001

0.023***
(0.0009)
4,841,588
0.0001

Source: Data compiled by the authors.
Note: The values in brackets are standard errors. Legend: * p<0.05; ** p<0.01; *** p<0.001.
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CONCLUSION

This study gathered compelling evidence of ex-ante moral hazard of unemployment insurance in
Brazil. It indicated a large increase in the probability of termination of employment after the eligibility of workers for the unemployment insurance. The first piece of evidence is density discontinuity
after the eligibility cutoffs and an increase in the potential duration of unemployment insurance. The
second piece of evidence arises after 2015, when the unemployment insurance rule changed the eligibility at six months of job tenure (eligibility cutoff) for one group of workers. Density discontinuity
25

after this cutoff virtually disappeared for this group, but it was kept for other workers. The third
piece of evidence concerns the DD method. It is observed in the parallel pattern of probabilities of
termination in the control and treatment groups up to 2014 and in 2016. However, in 2015, there
was a sharp reduction in the probability of termination of employment for workers with six months
of tenure who lost their eligibility for the unemployment after the amendment to the law.
On the other hand, the study has some limitations regarding workers’ actions, which lead to an increase in the probability of termination. We modeled the moral hazard by the reduction in diligence
after the worker became eligible or had a larger potential duration of unemployment insurance. However, this moral hazard may occur as a peaceful settlement between employer and employee or even
as a fraudulent termination of employment, in which the employee keeps on working informally at
the firm (Van Doornik et al., 2018). The evidence of the type of moral hazard can be analyzed by investigating the relationships between workers and firms, but this is not within the scope of our paper.
Finally, we highlight that ex-ante moral hazard needs to be further researched. It would be interesting
to assess how this moral hazard occurs in different occupations, income brackets, economic activities,
and firm sizes. Also, it would be possible to verify whether increases in the potential replacement
rate interfere in ex-ante moral hazard. Therefore, it is a comprehensive topic that directly affects
the labor market dynamics and should be analyzed in more detail by the scientific literature.
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APPENDIX 1 – THEORETICAL MODEL COMPLEMENT
Proof of Proposition 3:
el
> Vt+1 =⇒
Ut+1



ne
>
u(y u + b) − ψu (st+1 ) + β pt+1 Vt+2 + (1 − pt+1 ) Ut+2


el
u(w) − ψe (at+1 ) + β (1 − πt+1 ) Vt+2 + πt+1 Ut+2
Case 1: pt+1 = 1 and πt+1 = 1 (i.e., Ẏ expansion and at+1 = 0)
el
el
Ut+1
− Vt+1 = u(y u + b) − ψu (st+1 ) + βVt+2 − u(w) + ψe (at+1 ) − βUt+2
el
= u(y u + b) − ψu (st+1 ) − [u(w) − ψe (at+1 )] + βVt+2 − βUt+2
el
= u(t) − u(t) + βVt+2 − βUt+2
el
− Vt+2
= u(t) − βu(t + 1) − [u(t) − βu(t + 1)] + β 2 Ut+3
(1 − β)
=
[u(y u + b) − u(w) + ψe (at+1 ) − ψu (et+1 )]
β



In a highly informal scenario, consider that the informal income (y u ) is close to but lower than w.
As the replacement rate is close to 1, we have b ≈ w. Since pt+1 = 1 and πt+1 = 1, consider that Ẏ
is high, at+1 = 0 and st+1 = s̄. So,

el
Ut+1
− Vt+1



+
z
}|
{
(1 − β)  u
u(y + b) − u(w) −ψu (s̄)
=
β

In this scenario, possibly, u(y u + b) − u(w) > ψu (s̄). Hence,
el
Ut+1
> Vt+1

Case 2: pt+1 = 1 − πt+1 (intermediate scenario)


el
ne
el
Ut+1
− Vt+1 = u(y u + b) − ψu (st+1 ) + β πt+1 Ut+2
− Ut+2
− u(w) + ψe (at+1 )
u
= u(y + b) − u(w) − βπt+1 u(b) + ψe (at+1 ) − ψu (st+1 )
Since b ≈ w, y u ≈ w, 0 ≤ β ≤ 1 and 0 ≤ πt+1 ≤ 1. It is also possible that
u(y u + b) − u(w) − βπt+1 u(b) + ψe (at+1 ) − ψu (st+1 ) > 0
In this scenario, then,
el
Ut+1
> Vt+1

Case 3: pt+1 = 0 and πt+1 = 0 (i.e., Ẏ crisis and at+1 = amax
t+1 )
el
ne
Ut+1
− Vt+1 = u(y u + b) − ψu (st+1 ) + βUt+2
− u(w) + ψe (at+1 ) − βVt+2
−

+
}|
{
z }| { z 
ne
= u(t) − v(t) + β Ut+2 − Vt+2

 ne

In this scenario, unless the individual overvalues the short term, u(t) −v(t) > β Ut+2
− Vt+2 . Hence,
el
Ut+1
< Vt+1
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APPENDIX 2 – JOB TENURE: TIME ANALYSIS OF THE
SURVIVAL MODEL
Time analysis is the most important variable in a survival model. It denotes the time until “failure.”
In this paper, we developed a survival model for employment. This variable indicates the time until unemployment. As we are interested in assessing the effects of unemployment insurance on the
probability of termination, job tenure considers the time necessary to be eligible for the insurance
and the increase in its potential duration.
According to the Brazilian unemployment insurance system, this information should take into account the time worked over the past 36 months, previous notice period, and addition of 15 days to
the job tenure, which corresponds to a roundup to one month. The Brazilian government makes this
roundup at the time of application for the unemployment insurance.
The use of Rais data on job tenure for the survival model does not represent the time analysis of
unemployment insurance. The Rais variable has been used in the literature20 . The first hindrance
to using this variable for time analysis is related to the previous notice period, which consists of the
period provided by the employer allowing the worker to look for another job and get prepared for
unemployment. This period varies according to job tenure. The firm decides whether it should await
the established previous notice period for termination or terminate the contract of employment and
pays the one-month wage upfront. In the case of termination before the end of the previous notice
period, this information is computed by the government as days worked, but the Rais database does
not include these days. A second hindrance to the use of Rais data concerns the fact that it does
contemplate the past 36 months. Finally, the roundup of 15 days is not included in the Rais database.
On the other hand, the job tenure obtained from the unemployment insurance administrative database
allows knowing the timeframe for the unemployment insurance payment. Therefore, this information seems to be more appropriate for the time analysis of the survival model. However, job tenure
information from the unemployment insurance database is discrete due to the roundups performed
when the worker applies for the insurance. Moreover, unemployment insurance non-recipients do not
have any records in the database.
To construct the job tenure variable necessary for the time analysis in the survival model, we used a
different procedure for when the worker was an unemployment insurance recipient and for when he
was terminated from the job but was not a recipient.
For recipients, we used the number of days worked obtained from the unemployment insurance administrative database and transformed the discrete variable into a continuous one. To do that, we
initially calculated the days between hiring and termination dates. After that, we summed these
days with the difference between the discrete time considered by the government and the roundup
of days between these dates.
For non-recipients, we calculated the number of working days in the past 36 months and transformed
the discrete variable into a continuous one. To do that, we initially calculated the days between
hiring and termination dates. After that, we summed these days with the difference between the
number of days worked in the past 36 months and the roundup of days between these dates.
We then added 15 days to the data obtained in order to represent the roundup performed by the government. Graph A2.1 compares these pieces of information. According to Gonzaga and Pinto (2014),
discontinuity over 3 months occurs because of the probation period established by law. According
20

Gerard and Gonzaga (2013), Gerard et al. (2020), Gonzaga and Pinto (2014), and Carvalho et al. (2018).
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to these authors, negative discontinuity over 12 months occurs because terminations after this cutoff
are overseen by unions and are liable to labor violation penalties. Nonetheless, with the use of time
analysis data obtained in the present paper, these discontinuities change drastically. They indicate
the effects of unemployment insurance on the behavior of ex-ante moral hazard.
Graph A2.1: Density of terminations of employment during tenure for the variable used as time
analysis in the survival model and for the tenure in the last job variable in Rais database.
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Source: Data compiled by the authors based on Rais database.

Another procedure carried out before the analysis of terminations consisted in adding hiring and
termination dates from 2011 to 2014 in the Rais database. This information was obtained from the
General Records on Employed and Unemployed Individuals (CAGED) and from the unemployment
insurance administrative database. Around 7.9% of the information could not be matched with these
databases. For these workers, we used the original information on job tenure from Rais, and we imputed the information on the hiring date based on the mode of hiring dates for each month/year. We
estimated the termination date by adding the hiring date to the job tenure. Graph A2.2 compares
the histograms of the databases with and without imputation. We believe this procedure did not
bias the estimates, as the information on job tenure was intact.
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Graph A2.2: Termination density during job tenure with and without imputation of hiring and
termination dates.
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APPENDIX 3 – RKD COMPLEMENTARY TABLES AND
TESTS
This Appendix shows the estimates with variations in the degrees of polynomials, in bandwidth,
in the kernel function, and graphs of workers’ and firms’ observable characteristics. The tables indicate that the estimates at the cutoffs are robust and consistent with variations of RKD parameters.
Table A3.1: RKD estimates of the increase in the probability of termination at the cutoff for 6 months
of job tenure per group of workers for the periods between 2011 and 2014 and between March 2015
and December 2016.
RKD at 6 months
P(Termination<6m) = 0.041
increase in slope
N
P(Termination<6m) = 0.068
increase in slope
N
P(termination<6m) = 0.04
increase in slope
N
P(termination<6m) = 0.017
increase in slope
N
P(termination<6m) = 0.011
increase in slope
N
Degree of polynomial
bandwidth (each side)
Kernel

(1)

(2)

(3)
(4)
(5)
(6)
All workers
0.01075*** 0.01022*** 0.01151*** 0.00862*** 0.00887*** 0.00936***
(0)
(0)
(0)
(0)
(0)
(0)
1,626,212
1,544,411
3,245,555
3,322,787
3,245,555
4,787,830
1st- or 2nd-time applicants (before 12/31/2014)
0.01491*** 0.01451*** 0.01511*** 0.01282*** 0.01349*** 0.01354***
(0.00001)
(0.00001)
(0)
(0.00001)
(0.00001)
(0.00001)
1,019,939
968,849
2,046,995
2,094,513
2,046,995
2,993,156
1st- or 2nd-time applicants (after 03/01/2015)
0.00376*** 0.00337*** 0.00457***
0.0023*** 0.00223*** 0.00157***
(0.00001)
(0.00001)
(0)
(0.00001)
(0.00001)
(0)
159,459
151,579
306,492
313,482
306,492
448,281
Applicants for 3rd time or more (before 12/31/2014)
0.00932*** 0.00857*** 0.01042*** 0.00709*** 0.00706*** 0.00823***
(0)
-0.00001
(0)
-0.00001
-0.00001
(0)
382,659
363,298
758,039
777,092
758,039
1,132,643
Applicants for 3rd time or more (after 03/01/2015)
0.00745***
0.0069*** 0.00956*** 0.00434*** 0.00416***
0.0052***
(0.00001)
(0.00001)
(0.00001)
(0.00001)
(0.00001)
(0.00001)
58,972
55,738
124,180
127,580
124,180
199,167
1
1
1
2
2
2
1
1
2
2
2
3
uniform
triangular
triangular
uniform
triangular
triangular

Source: Data compiled by the authors.
Note: The values in brackets are standard errors. R2 statistics greater than 0.98. The probability of termination in
the cutoff was estimated by the constant. Legend: * p<0.05; ** p<0.01; *** p<0.001.
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Table A3.2: RKD estimates of the increase in the probability of termination of employment at the
cutoff for 12 months of job tenure per group of workers for the periods between 2011 and 2014 and
between March 2015 and December 2016.
RKD at 12 months
P(termination<12m) = 0.182
increase in slope
N
P(termination<12m) = 0.255
increase in slope
N
P(termination<12m) = 0.154
increase in slope
N
P(termination<12m) = 0.123
increase in slope
N
P(termination<12m) = 0.128
increase in slope
N
Degree of polynomial
bandwidth (each side)
Kernel

(1)

(2)

(3)
(4)
(5)
(6)
All workers
0.00207*** 0.00136***
0.00124*** 0.00202*** 0.00245*** 0.00194***
(0)
(0)
(0)
(0)
(0)
(0)
2,444,032
2,330,412
4,635,205
4,748,633
4,635,205
6,961,564
1st- or 2nd-time applicants (before 12/31/2014)
0.00106*** 0.00018*** -0.00072*** 0.00221***
0.0027*** 0.00213***
(0)
(0)
(0)
(0.00001)
(0.00001)
(0)
1,191,721
1,138,002
2,259,927
2,314,096
2,259,927
3,401,534
1st- or 2nd-time applicants (after 03/01/2015)
0.00307*** 0.00254***
0.0029*** 0.00247*** 0.00282*** 0.00258***
(0.00001)
(0.00001)
(0)
(0.00001)
(0.00001)
(0)
259,777
247,616
498,300
510,224
498,300
745,754
Applicants for 3rd time or more (before 12/31/2014)
0.00274*** 0.00213***
0.00252*** 0.00182*** 0.00223*** 0.00171***
(0)
(0)
(0)
(0)
(0)
(0)
773,820
736,318
1,464,975
1,502,231
1,464,975
2,204,956
Applicants for 3rd time or more (after 03/01/2015)
0.00311*** 0.00241***
0.00334*** 0.00174*** 0.00204*** 0.00151***
(0.00001)
(0.00001)
(0)
(0.00001)
(0.00001)
(0)
210,627
200,753
397,537
407,253
397,537
588,120
1
1
1
2
2
2
1
1
2
2
2
3
uniform
triangular
triangular
uniform
triangular
triangular

Source: Data compiled by the authors.
Note: The values in brackets are standard errors. R2 statistics greater than 0.99. The probability of termination in
the cutoff was estimated by the constant. Legend: * p<0.05; ** p<0.01; *** p<0.001.
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Table A3.3: RKD estimates of the increase in the probability of termination of employment at the
cutoff for 24 months of job tenure per group of workers for the periods between 2011 and 2014 and
between March 2015 and December 2016.
RKD at 24 months
P(termination<24m) = 0.485
increase in slope
N
P(termination<24m) = 0.536
increase in slope
N
P(termination<24m) = 0.449
increase in slope
N
P(termination<24m) = 0.446
increase in slope
N
P(termination<24m) = 0.494
increase in slope
N
Degree of polynomial
bandwidth (each side)
Kernel

(1)

(2)

(3)
(4)
(5)
(6)
All workers
0.00185***
0.00064***
0.00156***
0.00129***
0.00146*** 0.00183***
(0)
(0)
(0)
(0)
(0)
(0)
2,552,821
2,428,812
4,964,376
5,088,894
4,964,376
7,499,319
1st- or 2nd-time applicants (before 12/31/2014)
0.00127***
0.00003***
0.00075***
0.00104***
0.00121*** 0.00169***
(0)
(0)
(0)
(0)
(0)
(0)
821,624
782,912
1,606,133
1,645,551
1,606,133
2,433,376
1st- or 2nd-time applicants (after 03/01/2015)
-0.00017*** -0.00121*** -0.00054*** -0.00034*** -0.00029*** 0.00039***
(0)
(0)
(0)
(0)
(0.00001)
(0)
254,464
241,200
497,152
510,201
497,152
754,161
Applicants for 3rd time or more (before 12/31/2014)
0.00363***
0.0023***
0.00363***
0.00249***
0.0027*** 0.00284***
(0)
(0)
(0)
(0)
(0)
(0)
1,239,717
1,179,727
2,400,696
2,460,902
2,400,696
3,616,869
Applicants for 3rd time or more (after 03/01/2015)
-0.00032*** -0.00095***
-0.0008*** -0.00033*** -0.00011*** 0.00019***
(0)
(0)
(0)
(0)
(0.00001)
(0)
219,709
208,500
427,060
438,044
427,060
645,160
1
1
1
2
2
2
1
1
2
2
2
3
uniform
triangular
triangular
uniform
triangular
triangular

Source: Data compiled by the authors.
Note: The values in brackets are standard errors. R2 statistics greater than 0.99. The probability of termination in
the cutoff was estimated by the constant. Legend: * p<0.05; ** p<0.01; *** p<0.001.

We present the graphs of workers’ and firms’ observable variables. Except for schooling (in years), no
variables had discontinuities around the cutoffs. Discontinuity in the schooling variable occurs after
the cutoff for 6 months. It represents an ex-ante moral hazard behavior correlated with schooling.
However, this behavior was not correlated with wages, as the graph of replacement rate does not
exhibit discontinuity.
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Graph A3.1: Analysis of discontinuities on workers’ characteristics.
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Graph A3.2: Analysis of discontinuities on firms’ characteristics.
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