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This paper provides novel evidence on trends in intergenera-
tional earnings mobility in a developing country and explores
some transmission mechanisms associated with the character-
istics of the labor market. Using a novel social security records
database for Uruguay, we study the intergenerational earning
ranking association from cohorts between 1966-1983. To explore
intergenerational transmission mechanisms, we exploit the ar-
guably exogenous variation induced by the 2002 macroeconomic
crisis to analyse the impact of parental displacement from jobs
on their children’s labor trajectories. First, we focus on the effect
of the crisis on parents’ labor market performance. In a second
stage, we use this information as a shock to identify the effect on
children outcomes of a parent’s employment shock. Results sug-
gest (i) heterogeneity on the degree of intergenerational earning
mobility across birth cohorts; (ii) weak evidence of downward
trend in relative mobility, (iii) intergenerational transmission of
the shock produced by the 2002 crisis.
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Este trabajo proporciona evidencia novedosa sobre la evolución
del grado de movilidad intergeneracional de ingresos en un país
en desarrollo y explora algunos mecanismos de transmisión aso-
ciados con las características del mercado laboral. Usando una
nueva base de datos de registros de seguridad social para Uru-
guay, estudiamos la asociación intergeneracional en el ranking
de ingresos laborales formales entre las cohortes de 1966 a 1983.
Para explorar los mecanismos de transmisión intergeneracional,
explotamos la variación potencialmente exógena inducida por
la crisis macroeconómica de 2002 a fin de analizar el impacto de
la pérdida de empleo de los padres en las trayectorias laborales
de sus hijos. Primero, nos enfocamos en el efecto de la crisis en el
desempeño del mercado laboral de los padres. En una segunda
etapa, usamos esta información como un shock para identificar
el efecto en los desempeños de la segunda generación. Los resul-
tados sugieren una (i) heterogeneidad en el grado de movilidad
salarial intergeneracional entre las cohortes de nacimiento; (ii)
débil evidencia de una tendencia a la baja en la movilidad rela-
tiva; (iii) transmisión intergeneracional negativa y significativa
del shock producido por la crisis de 2002.
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1 | INTRODUCTION

We provide novel evidence on trends in intergenerational earnings mobility and some
mechanism behind the inequality persistence in the labor market for a developing country
using administrative earnings records from several social security databases. More precisely,
first, we estimate the intergenerational income ranking association (IRA) of matched parents
and their offspring, based on a representative sample of Uruguayan descendants from
cohorts between 1966-1983. Second, we provide some additional measures of intergenera-
tional persistence and we explore whether there were changes over time in the directional
mobility of the analyzed cohorts. Finally, we explore some transmission mechanisms as-
sociated with the functioning of the labor market. In particular, we exploit the arguably
exogenous variation induced by the 2002 macroeconomic crisis to analyse the impact of
parental displacement on their children’s labor trajectories. We seek to identify the impact
that the unfavourable employment shock experienced by parents in 2002 may have had on
the employment and earnings of the next generation.

It is well established in the literature that the socioeconomic status of children is to
some extent correlated with the performance of their parents or the characteristics of their
household of birth. However, there still is some controversy about the magnitude of this
relationship (How much?) and whether there are differences between regions (Where is the
mobility?), its recent trend (Were societies less mobile in the past?), and the mechanisms
behind intergenerational mobility (How?).

The intergenerational income mobility literature employs several measures and provides
evidence on the relationship between parents and children’s lifetime income, and suggests
news arguments to explain the persistence of income inequality in the long term and
between families (Jäntti and Jenkins, 2015). This literature examines data mostly from
industrialized, rich countries (notably Canada, the Nordic countries, the UK, and the US),
and makes increasing use of administrative records (Corak and Heisz, 1999; Chetty et al.,
2014b,a; Björklund et al., 2012, 2009; Mitnik et al., 2015a; Munk et al., 2016; Mazumder, 2005).
Administrative records have been found to yield more precise estimates of intergenerational
mobility and to mitigate the classical problems of measurement error, attenuation, and
life-cycle biases (Nybom and Stuhler, 2017; Mitnik et al., 2015a; Chetty et al., 2014a; Jäntti
and Jenkins, 2015).

Previous evidence from developing countries, and Latin America in particular, is entirely
based on cross-section survey data covering short periods of time, and the use of two-
sample instrumental variables methods suggested by Bjorklund and Jantti (1997), such
as Dunn (2007); Jiménez (2018). However, recent papers for Chile and Uruguay employ
administrative records to measure intergenerational income mobility (Leites et al., 2020,
2021; Díaz et al., 2021). Recent estimates for Uruguay provide evidence on intergenerational
income mobility based on administrative records from the Tax authority but their sample
period goes from 2009 to 2016 and does not cover the 2002 economic crisis we exploit (Leites
et al., 2020). 1

Piketty (2000), Solon (2002), and Bourguignon et al. (2007) review the different mecha-
nisms that the economic literature has suggested to explain the degree of income persistence
across generations, considering genetic, demographic, behavioral, institutional, sociocultu-
ral, political and economic factors. This review suggests three issues. First, how relevant
are these mechanisms to explain intergenerational income transmission as a key issue to

1Another group of papers studies educational mobility for Latin American countries, which could indirectly
provide a proxy of income mobility. Daude and Robano (2015) and Neidhöfer et al. (2018) use information from
Latinobarómetro for a group of Latin American countries and find a relatively high persistence of educational
attainments. Furthermore, educational mobility varies across Latin American countries.
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public policy recommendations. Second, it suggests that the conventional intergenerational
earnings measures confound several parameters. Finally, the standard parent-child regres-
sion is a reduced form that typically measures the extent of intergenerational mobility or
persistence but does not necessarily have a causal interpretation. As a result, although
there is now more evidence on the levels of intergenerational income mobility -mainly for
developed countries-, the relevance of the alternative mechanisms behind intergenerational
mobility are not fully understood. In this sense, recent empirical papers have begun to
unpack the mechanisms behind the intergenerational earnings correlation.

In this paper, we investigate whether the macroeconomic conditions of the labor market
are an intergenerational transmission mechanism. Previous scholars have documented that
negative shocks in the labor market -e.g. employment job separations- have persistent and
large effects on worker earnings and labor trajectories. (Jacobson et al., 1993; Seim, 2019;
Amarante et al., 2014). The size and persistence of these effects are associated with the
worker’s characteristics, the labor market institutions, and the macroeconomic conditions at
the time when the worker suffers the adverse labor market shock (Verho, 2017; Couch and
Placzek, 2010).

The negative effects of these adverse shocks on worker trajectories could be transmitted
to other members of the household. In particular, they can have consequences on the
performance of the children, in terms of their entry, trajectory, and income in the labor market
(Bratberg et al., 2008; Seim, 2019; Huttunen and Riukula, 2019; Oreopoulos et al., 2008).
Adverse shocks may have consequences on children’s trajectories and intergenerational
income mobility through several mechanisms. They may affect directly family resources and
parental environment, which are key factors to produce children cognitive and non-cognitive
skills required for success at school and the labor market (Carneiro and Heckman, 2002).
In an economy with credit market imperfections, negative income shocks generate credit
constraints which may likely restrict poor parents’ investments in their children’s human
capital (Carneiro and Heckman, 2002; Piketty, 2000; Couch and Placzek, 1997). Adverse
shocks may have intergenerational consequences even if they solely affect the employment
status of the parents and do not affect their permanent income. Previous evidence suggests
that part of the persistence of income between parents and offspring is explained by the
transmission of employers, networks, assets, specific human capital, and professions (Corak
and Piraino, 2010; Kramarz and Skans, 2014; Chen et al., 2017). The relevance of these
alternative channels depends in part on the moment of the life cycle that the child is when
the parent faces the shock, the parent’s characteristics, and the previous situation of the
children’s household. For example, it is known that cognitive ability is formed at relatively
early stages of the life cycle and it becomes less malleable as children age.

Previous research explores the effect of unemployment on the permanent income of
children for developed countries but, to the best of our knowledge, there is no evidence about
how an adverse macroeconomic event affects the level of intergenerational transmission of
income for a developing country. The availability of administrative records linking parents
and children in Uruguay, with longitudinal information on their labor income during
their adulthood generates an opportunity to contribute to closing this gap. This paper
provides precise measurements of intergenerational earning mobility for a period covering
the 2002 crisis and assesses whether the adverse labor market consequences of the crisis
were transmitted to the next generation.

To fill these gaps in the literature, we seek to contribute evidence to address the following
three research questions.

1. How has the level of intergenerational mobility of formal labor earnings evolved in
Uruguay between 1996 and 2015?
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2. How did the economic crisis experienced in Uruguay in 2002 and its consequences on
parents’ employment affect their children’s labor trajectories?

3. To what extent did the economic recession and social crisis faced by Uruguay in 2002
affect the magnitude of the intergenerational transmission of earnings?

The first research question focuses on the evolution of the degree of mobility in Uruguay
for the cohorts born between 1966 and 1983, exploiting the availability of administrative
records over 20 years. We work with a sample that contains more than 100,000 pairs with
income/earnings information based on tax records for the period 2009-2016. Under certain
assumptions, the large size and the high-quality dataset allow us to obtain precise estimates
of the intergenerational transmission of income ranking.

Our empirical strategy relies on the analyses of two groups of cohorts 1966-1981 (aged
30-34) and 1968-1983 (aged 28-32).2 First, we use alternative rank-based measures to explore
the average mobility by cohort. We mainly focus on relative mobility measures, but also, we
follow Chetty et al. (2014b) to address changes on absolute mobility. Then we employ non-
parametric strategies to explore the presence of non-linearities in the relationship between
parental and offspring’s income and to explore the direction of the movements. Third, we
estimate transition probability for each cohort to analyse the evolution of the directional
mobility and the intergenerational persistence.

This analysis provides a big picture of the intergenerational earning mobility in Uruguay.
Our measures of mobility incorporates a subgroup of cohorts which have faced the effects
of the 2002 crisis, which allows us to provide a first descriptive analysis whether the degree
of mobility is related with the macroeconomic shock. To advance in this sense, we define
the cohorts with alternative age ranges, which allows to explore if the moment in the
child’ life cycle at which the shock occurred have some relevance to measure the cohort’s
intergenerational mobility.

The second and third questions contribute to understand how parents’ displacements
that result from the 2002 crisis affect the trajectories of their children and the intergeneratio-
nal persistence of inequality. In 2002 the Uruguayan economy experienced its most acute
economic crisis. As a result, workers experienced real earnings losses and the unemployment
rate reached 17 % in annual terms (Amarante et al., 2013). We use parent’s displacement as a
source of exogenous variation in family resources to explore its effect on the next generation.
In the first stage, we focus on the effect of the crisis on workers’ labor market performance.
In this case, we use methods developed in the displacement literature to explore whether
displacements have an effect on family resources. We estimate a panel event-study to assess
the effect of the 2002 crisis on parent’s generation.

In a second stage, we use this information as a shock in order to identify the effect
on children’s outcomes of a parent’s employment shock. Applying similar approaches
as Oreopoulos et al. (2008) we evaluate the incidence of the job separation that parents
experienced in 2002 on the performance of their children. We look at childrens’ short-term
earnings and also at their permanent income. To understand the different channels that
could operate in the intergenerational transmission, we measure the effect on different
cohorts of children. This strategy allows heterogeneity across the life cycle of the children
regarding the timing of the shock of the 2002 crisis. Finally, this allows us to explore whether
the crisis has affected the intergenerational earning transmission.

We find a weak decrease in relative mobility for the analyzed cohorts. Concerning
absolute mobility, the data seem to be indicating higher mobility for the later cohorts. We

2Our baseline results are based on the analyses of two groups of cohorts 1966-1981 (aged 30-34) and 1968-1983
(aged 28-30). In order to address some specific issues and as robust check, we consider a third group of cohorts
1972-1987 (aged 24-28).
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find a consistent pattern to these results when incorporating the life cycle, the sex of the
children, and alternative criteria to define the income of the parents.

Regarding the effect of the crisis on intergenerational mobility levels, we first find that
the individuals who experienced the negative shock show larger reductions in their wages,
particularly in the first year after the shock. Additionally, we find that the effect on second
generations is negative, and that it depends on the position of the parents and the age of
the children at the moment of the shock. The results suggest that the effects in the second
generation are greater for those children whose parents are located in the middle and upper
part of the income distribution. This could be consistent with the fact that the adverse shock
faced by parents decreases the social capital, networks and specific capital of families. But
also, this could be explained by a mechanical effect due to the fact that the relative mobility
is higher in the lower part of the distribution. Finally, the results suggest that the IRA is
slightly lower for families that faced adverse shock.

This study contributes to the literature on the long-term evolution of the intergeneratio-
nal mobility based on administrative tax record. There is a recent group of papers that use
administrative records to explore the long-term trends of intergenerational mobility (they
combine additional data sources if needed). Manduca et al. (2020) provide an absolute mea-
sure of income mobility for the 1960-1987 birth cohorts in eight countries in North America
and Europe, and conclude that absolute mobility varied significantly across countries. There
is also an increasing use of administrative records to obtain trends in alternatives measures
of intergenerational mobility at country level. This evidence had been concentrated in rich
countries as US (Chetty et al., 2017, 2014b) and Norway (Bratberg et al., 2005). Results for
US depends on the mobility measure considered and suggest a fall in absolute mobility
and a relatively stable trend in terms of relative mobility. For Norway, (Bratberg et al., 2005)
explore the cohorts 1950, 1955, 1960 and 1965, and they found increased mobility over time
for sons. Their results suggest that the mobility fall between both cohorts. Previous papers
explore the changes on intergenerational mobility between a group of cohorts based on
survey data, as is the case of Davis and Mazumder (2020) for US and Blanden et al. (2005)
for Britain. The former uses National Longitudinal Surveys to compares the cohorts born
between 1942 and 1953 with respect to those born between 1957 and 1964. They conclude
that that relative mobility fell while absolute mobility remained relatively stable. Finally,
Blanden et al. (2005) uses two surveys (the National Child Development Study and the
British Cohort Survey) to compare the intergenerational income mobility between the 1958
birth cohort and the 1970 birth cohort. Three main messages emerge from this literature:
(i) the trends of intergenerational mobility varies between countries; (ii) results regarding
trends are very sensitive to the measure of intergenerational mobility that is considered (e.g.
absolute vs relative); (iii) to assess the changes on intergenerational mobility in the long
term, it could be necessary to consider changes on income inequality over time.

Our contribution to this literature is that we are the first to be able to provide a set of
mobility measures based on administration records data for a developing country, and to
do so with relatively large samples and 16 births cohorts. This allows use to explore the
evolution of earning mobility in a country where macroeconomic volatility affect the labor
market dynamic and the worker performance. We show that the intergenerational earning
mobility in Uruguay remains relatively stable or declines slightly.

Second, this study contributes to literature on the role of adverse macroeconomic shock
in the labor market on the degree of intergenerational transmission of earning (Bratberg
et al., 2008; Oreopoulos et al., 2008). Bratberg et al. (2008) use displacement of fathers as an
exogenous earnings shock in Norway to identify whether the fall in family income have an
adverse effect on offspring’s economic outcome. Fathers’ displacement have a negative effect
on their earnings, but the authors do not find significant effects on offspring.Oreopoulos et al.
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(2008) address the same question for Canada and using administrative data, but they use
the variation induced by firm closures as exogenous shock and explore the intergenerational
effects of father displacement on children economic outcomes. They found that offspring
whose fathers were displaced face a reduction of 9 % in annual earnings compared to similar
children whose fathers did not experience an adverse shock. The effect is mainly driven by
the trajectories of children whose origin was at the bottom of the income distribution.

We contribute to this literature with new evidence about the impact of an unfavourable
employment shock experienced by parents on current and permanent earnings of the
offspring. Our results confirm the effect of the employment shock in the first generation
and suggest a transmission to the second generation. We find that parent displacement
due to the macroeconomic shock has a negative effects on children’s permanent earning
compared to similar children whose fathers did not experience displacement from their
jobs. Unlike previous papers, we find a statistically significant negative effect of parents’
displacement on the intergenerational ranking association. The IRA coefficient decrease is
mainly driven by the effect of the shock on children whose origin was at the middle and
the top of the income distribution, which could be related with loses in specific human
capital, destruction of social capital and networks. This evidence is particularly relevant
for a developing country, where inequality and poverty are higher than the levels of the
countries addressed in the previous paper, and where the labor market institutions, size of
informal sectors, welfare state system are very different.

Finally, the contributions of this paper are relevant for public policy, considering that it
addresses a developing country where macroeconomic volatility and levels of inequality
play a prominent role (Breen and García-Peñalosa, 2005; Aghion et al., 1999). Evidence
found on the role of the macroeconomic shock on the intergenerational earning transmission
provides an additional perspective on the long term effect of macroeconomic shock on
individual well-being and income inequality. Also, it could be useful to understand the
potential long-term adverse effect of other socioeconomic crisis, like the impact of the
sanitary crisis of COVID-19. Evidence on the questions raised could provide new arguments
for more active interventions in times of recession and, more generally, redistributive policies
that reduce persistent poverty.

The paper is structured as follows. The next section presents the empirical strategy. It
describes the data sources, the samples, our variables and the econometric model. Section 4
presents our main results on the long-term intergenerational earning mobility, and section 5
presents the evidence about the effect of the 2002 crisis on intergenerational transmission.
Finally, section 6 includes some final comments.

2 | EMPIRICAL STRATEGY

2.1 | Data source

We match two sources of administrative micro-data from the main Uruguayan social security
institution (Banco de Prevision Social, BPS), to estimate the intergenerational mobility in
Uruguay: a database that provides the information about the link between parents and their
offspring, and a dataset of the administrative records of the workers’ earnings histories
and unemployment insurance benefits. These two data sources were especially linked for
this work using a unique personal identifier (Cédula de Identidad), which is not available to
prevent access to the identity of individuals.

The information to link parents and sons comes from a wide set of social programs
implemented by BPS: health coverage, conditional cash transfers, and other social benefits.3

3Benefits included are those provided by the BPS, the main public institution that regulates social benefits.
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This database covers the period 1980-2018 and includes about 3 million individuals, with
more than 55 % composed of sons or daughters, and a larger presence of mothers than
fathers.4

The information of child and parents’ earnings is based on the workers’ earnings histo-
ries, which is the dataset of administrative records of contribution to social security. This
dataset includes monthly earnings for more than 1.500.000 formal workers, from January
1996 to April 2015.5 The advantages of using these administrative records to explore workers’
labor market trajectories in Uruguay have been documented by previous research, which
has studied different performances (Amarante et al., 2014, 2013; Querejeta and Bucheli,
2021).

Previous studies emphasize that the use of longitudinal information based on administra-
tive records to measure intergenerational mobility offers some advantages. First, it mitigates
the problems of biases associated with measurement errors and life-cycle. Second, having a
large number of observations allows the use of more flexible specifications that offer greater
precision to approximate the functional form of this relationship. A usual limitation of this
type of database is the scarce availability of variables. The dataset contains information
on labor earning, entries in unemployment, sickness and maternity insurance, functional
relationship, date of entry, and exit from the company. Regarding the characteristics of the
companies, there is information about the creation date, closing date, and the number of
workers. Finally, regarding the characteristics of the worker, the base includes sex and date
of birth. Information on workers’ educational attainments, occupation, and other personal
or family characteristics is not available.

One of the major problems in our data involves the impossibility of identifying whether
workers’ lack of contribution to social security is due to informal work. The intergenera-
tional earning measures included in this paper only consider information about workers’
formal earning. The informal sector in Uruguay is relatively smaller in relation to the Latin
American average, but still represents almost a third part of the labor market. This level is
similar to some developed European countries. In 2016, the informal sector was close to
25 % of all workers and 12 % of wage earners. The incidence of informal work activities is
higher among younger workers and for women (Leites et al., 2018).

In sections 2.3 and 2.4 we describe the strategies used to mitigate the potential problems
related to informal earning and the measurement of intergenerational earning mobility.

2.2 | Sample

We construct our sample by merging earning data for the years 1996-2015 with the database
that identifies the parent-child links. A parent-child pair is considered complete when it has
at least one father/mother that is linked with their child. In most of the cases, only one of
the parents is identified. As a result, from the universe of formal workers, we have a sample
of more than 232,000 parent-child links (approx. 464,000 workers).

To select our final sample, we apply a number of necessary criteria to define permanent
income and identify the children’s cohorts. First, our samples consist of father-son pairs,
with sons’ earnings measured from age 28 to age 34 and parents’ earnings measured from

Until 2008, before a major health system reform, most of these policies were linked to formal employment.
This database was used by Leites, et al (2021) to measure intergenerational income mobility. In this case, BPS’s
database with information about family ties was linked with tax micro-data records from the tax agency.

4The total population of Uruguay in the period was approximately 3.5 million people, so this sample includes a
large share of the population. It includes all individuals who were beneficiaries of the programs managed by
the BPS at least once during the covered period. However, it must be taken into account that part of these
individuals may not have formal income.

5To present the full year, the observed earnings for 2015 were annualized by repeating them four times.
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age 45 to age 65. Previous papers suggest that earnings stabilize once workers have reached
the age of around 30. (Chetty et al., 2014b). We select those children and parents with at
least one positive earning record at some point in the period covered by the databases.

Second, in the case of children, we use two alternative definitions of the cohort which
establishes our baseline samples. On one hand, we consider those children that we can
observe almost 5 years in our administrative records and have at least one positive earning
when they are at the ages of 30-34. In this case, we construct a sample of 100,850 children
in the 1966-81 birth cohorts. On the other hand, we consider those children that we can
observe almost 5 years in our administrative records and have at least one positive earning
when they are at the ages of 28-32. In this case, we construct a sample of 131,895 children in
the 1968-83 birth cohorts.

A potential limitation of the sample built from the combination of these administrati-
ve records is the identification of the parent-sons pairs, that come from specific policies
included in social security records. With this aim, we make a brief analysis of the degree
of representativeness of our sample of children regarding the universe of administrative
records, particularly the level of earning, the main variable of our analysis.

To advance in this sense, the distribution of the sample of 30-year-old children in each
of the birth cohorts (sample to be used in the estimates) is compared with the universe of
individuals of that age with formal earning in each year. The Total column of Table A.1
presents the absolute number of children with 30 years that we can identify in each year,
which will be the base information for the construction of the cohorts. The rows reflect
for each year how our sample of children is distributed with respect to the deciles of the
reference formal income distribution.

Figure 1 summarises the uptake of the children that are part of our sample by cohort and
income deciles. First, note that the 30-year-old children selected in our sample increase their
participation with respect to the universe of workers with formal earning of the same age in
the most recent years. Our baseline sample includes a decreasing number of observations
for the older cohorts. Despite this, there are still more than 1,000 children at births-cohorts
1966 (they are 30 years old in 1996). However, in all cohorts, uptake along the reference
distribution is relatively balanced for each year, indicating that the sample of children
adequately represents the formal income distribution of their generation.

Additionally, as we describe in the next section, our ranking-based measures consider
alternatively as reference the global earnings distribution and the sample earnings distribu-
tion. These alternative definitions of percentiles allow us to explore the sensitivity of our
results to potential problems of representativeness of the samples.
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F I G U R A 1 Comparison of samples used to the construction of the cohorts between 1966 and
1981 (aged 30-34 years old) with universe of tax records (percentage of the sample of children by
percentile of formal income for each year). Shares are estimated when children are 32 years old.
Source: Own elaboration based on social security records.

Another potential drawback of our strategy for the identification of the parent-sons pairs
is the sex composition of the sample of the generation of parents. For the older birth cohorts,
the sample of parents made up mostly of women, but the composition is balanced for the
more recent cohorts. The potential implications of this issue will be considered when we
interpret our results regarding intergenerational earning mobility. To address this problem,
we performed regressions according to the sex of the parents. In this case, our estimates are
based on three age-grouped cohorts in order to have a sufficient number of observations.

We incorporate an additional sample of children to address the effect of the economic
crisis in 2002 on intergenerational earnings mobility. For this purpose, we consider younger
children to explore the effect during different life-cycle stages. We include those children
that we can observe almost 5 years in our administrative records and have at least one
positive earning when they are at the ages of 24-28. In this case, we construct a sample of
203.668 children in the 1972-87 birth cohorts.

Another relevant aspect of the identification strategy that will be presented below is to
have information on the performance of the children in the environment of the 2002 crisis.
For that year we have approximately 25,500 children between the ages of 24 and 28 whose
parents report positive income, reaching more than 98,000 children in 2012, with the same
characteristics.6 Additionally, the database has an average per year of approximately 2,700
children with 30 years of age between 1996 and 2002, this average being almost 9,800 for
the rest of the period.7 The size of these samples is comparable to that used by antecedents
applying similar identification strategies.

Finally, Table 1 shows the number of observations available to address the effects of the
2002 crisis on children’s labor trajectories. In this case, the number of parent-child pairs is

6Note that the age range of the children presented in the Figure 2 is broader and does not coincide with the one
used to define the cohorts. However, it provides an approximation of the families that may have been affected
by the shock through parental unemployment.

7These differences can be explained by the life cycle and increased formality throughout the period.
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identified depending on the age bracket in which the children were at the time of the 2002
crisis: 18 to 24 years old, or 28 to 32 years old, and 30 to 34 years old.8 For these pairs it is
possible to identify those who suffered an unemployment event (sending to Unemployment
Insurance) year by year, from the total sample. The number of ties with children is higher
in the younger bracket, varying between 43,000 and 89,000 approximately within the three
groups of cohorts presented. In the case of parents, the control groups consistently present
higher incomes and the treatment groups are mainly composed of fathers. In order to correct
these aspects, the nearest neighbour method is used.

C U A D R O 1

Age group: 24-28 Age group: 28-32 Age group: 30-34

Control Treat Control Treat Control Treat

Panel A: Sons/Daughters

Male ( %) 51.62 52.75 51.04 51.41 51.04 51.26

Income

Mean 97,561 93,368 230,338 193,609 150,516 121,963

p25 16,249 16,055 42,754 35,272 21,032 16,321

p50 58,865 59,118 155,995 130,878 83,736 68,996

p75 138,709 135,660 332,570 287,764 204,371 166,655

N 78,512 10,476 51,545 5,602 39,299 3,697

Panel B: Parents

Male ( %) 33.80 59.25 22.00 44.24 12.33 26.62

Age (mean) 46.35 46.30 46.90 46.74 47.33 47.18

Income

Mean 423,922 238,519 388,821 214,913 367,396 200,228

p25 165,907 76,992 154,265 68,888 148,127 60,448

p50 312,119 175,978 288,548 156,953 276,115 145,007

p75 542,349 331,850 499,467 302,159 477,982 281,807

N 53,042 7,543 34,696 4,051 25,465 2,457

Source: Own computations based on social security records.

8For this table the number of parents does not exactly coincide with the number of children, because we take
into account fathers/mothers that have at least one child in the ages mentioned but could have more than one.
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2.3 | Definition of earning variables

Permanent income We use a unique concept of earnings that exclusively covers wages and
self-employed income. Labor earnings from different jobs are added up when workers hold
multiple jobs within a year (or a month). As a result, a single vector of annual earnings is
constructed for each individual, which aggregates all the wages for those workers who have
multiple salary jobs in the same period. These earnings are before taxes and only incorporate
taxable incomes, which excludes, for example, informal earning and non-contributory public
transfers. Based on this definition of earnings, we use percentile rank-based measures of
intergenerational mobility. We define percentiles by ranking the son of our sample relative to
other individuals in their birth cohort that are included in the whole sample of administrative
records. We proceed in analogous manners in the case of parents. Namely, we rank the sons
and parents of our sample in the best measure of the formal earnings distribution. This
strategy provides a more accurate measure of permanent income and position in society.
Furthermore, attenuation bias is considerably weaker in intergenerational income/earning
measures based on rank (Nybom and Stuhler, 2017; Mazumder, 2015).

Conventionally, to eliminate possible temporary fluctuations in earning levels both
in the case of children and parents, we averaged 5 yearly rankings (or earning). This, in
turn, reduces the possible measurement errors in the income of some years incorporated,
reducing the effects of transitory fluctuations (Solon, 1989; Mitnik et al., 2015a; Chetty and
Hendren, 2018).9 Previous papers suggest that estimates of the IRA are comparatively more
stable, less sensitive to the samples (and the presence of outliers in the tails), and to the
specification choices (e.g. how earnings/income are defined and to the treatment of zero
incomes in particular).(Dahl and DeLeire, 2008; Nybom and Stuhler, 2017; Chetty et al.,
2014a; Mazumder, 2005)

Finally, intergenerational income/earning measures are sensitive to both life-cycle bias
from heterogeneous age-income profiles (Nybom and Stuhler, 2017; Haider and Solon, 2006).
Our samples consist of father-son pairs, with sons’ earnings measured from age 28 to age 34
and parents’ earnings measured from 45 to age 65.10 Below we detail the criteria used in
each case.

Children cohorts: We use two alternative criteria to define the children’s permanent
earning. First, we consider the children’s labor earnings between the ages of 30 and 34. This
allows us to construct a sample of children for 16 birth cohorts: from 1966 to 1981. Second,
we consider the children’s labor earnings between the ages of 28 and 32. With this criteria,
we also identify 16 birth cohorts, in this case, from 1968 to 1983. Both groups of cohorts will
be used to measure intergenerational earning mobility. We identify an additional group
of younger cohorts in order to carry out additional analysis. We define alternative cohorts
based on early-age of children to study the influence of fathers’ displacement during the
crisis of 2002.

The main decision for the elaboration of the permanent labor income - children’s earning
percentiles- is to determine the income distribution to be used for the construction of the
percentiles. We use 2 alternatives:

A) Offspring percentiles rank based on average earning and the sample distribution:
On this account, we define 5-years average based on the offspring annual earning. In this
instance, we use the earnings distribution of the sample as reference, and we rank within
each birth cohort and cross-section years all children samples. Then we define the 5-years

9Chetty et al. (2014a) argue that estimates from tax data tend to stabilize once 5 years of information are
employed. But there is controversy about this point, Mazumder (2005) suggests that the results are sensitive to
the number of years considered in the definition of life cycle earnings.

10Previous literature suggests that at age of 30 life-cycle income inequalities and intergenerational mobility
measures begin to stabilize.
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average -within our age of interest- based on the percentile ranks.
B) Average offspring percentiles rank based on the global distribution: In this case, we

use the national distribution of formal earning within each birth cohort and cross-section
year as reference. We define the child’s percentile rank at age i based on his/her position in
the complete distribution of formal earning relative to all other children in the same birth
cohort. Note that, in this case, the child’s percentiles correspond to his/her position in the
worker population with the same age and birth cohort. Then we define the 5-years average
based on the annual percentile ranks.

The latter is our preferred approach for defining the child’s permanent earning. Given
that we only have a sample of parent-child links, constructing a reference distribution only
from this sample could give us an incorrect measure of the real position of these individuals
in the global income distribution. This strategy allows us to avoid movements in the position
of individuals that do not reflect changes in the percentiles of the whole earning distribution.
Furthermore, this reference distribution is less influenced by the eventual sample’s worker
outflows from the labor market. The criteria A (offspring percentiles ranks based on average
earning) is applied in our robustness checks. The use of both alternatives allows us to
evaluate the validity of our sample of ties.

As we mentioned above, to study the influence of fathers’ displacement during the crisis
of 2002 we consider cohorts based on early-age of children. In this instance, we use the
mentioned alternatives to define the rankings, but we consider the child’s earning averaged
across ages 24-28.

Parents’ earning: We apply the following steps for the measurement of parents’ per-
manent earning. i) We consider the earning that they received from ages 45 to 65.11 ii) We
identify the first year with a positive earning for this age range, and we consider the income
received in the next 4 years (we seek to include information from the youngest). (iii) We
define the parental earning as the largest earning of the parents (mother or father). (iv) For
each selected age/year, we rank the parents of our sample in the global formal earning
distribution from the universe of formal workers aged between 45 and 65. (v) We average
the 5-years percentiles ranks for each parent (Parents’ percentiles based on global earning
distribution). As an alternative to steps (iv) and (v), we use the parent sample itself as a
reference distribution to determine the percentiles. In this case, we construct the percentiles
based on the 5-years annual earning (Percentiles ranks based on average earning).

In summary, for each individual i we construct a linked parent (p)-child (ch). We define
an unique permanent earning for each child from the cohort c, Ych

ic , where c identifies the
birth year (c = 1966, 1967, 1968, ...). The permanent earning of the parents, Yp

ic is defined
as the max(Yfather

ic , Ymother
ic ). In this case, we consider the first annual earning when

parents have between 45-65. As a result, for each cohort c we built the joint empirical
distribution of parent and child permanent earning Ft(Y

ch
ic , Yp

ic), which will be used to
measure intergenerational mobility and to explore the recent trend.

Second, we use two alternative definitions of earning. On one hand, the 5-years average
includes years with zero income. This criterion establishes a lower bound from permanent
earning. On the other hand, we use the same 5 years, but we excluded the zeros in the
calculation of the average earnings of each generation. This criteria changes the permanent
earning and defines an upper bound of the permanent income.12.

11Nybom and Stuhler (2017) define fathers’ income from age 33 to age 60. Due to data available we consider
parents’ earning at older ages, but as we explain below, within this age range we prioritize income earned at
the youngest ages. This difference should not affect our estimates because earning stabilize around age 30.
Chetty et al. (2014a) use an alternative criterion, considering parents income over the five years when the child
is 15-19 years old.

12The first case is analogue to assume that when an individual declares zero annual income he/she is unemplo-
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Third, for the elaboration of the permanent income, we use the national distribution
of formal earning within each generation and cross-section year as a reference. Although
this annual earning distribution only considers formal workers, the use of the total records
instead of the sample allows us to incorporate workers with less stable links to the formal
markets. This allows us to consider the instability of employment relations typical of the
dual labor market from the developing economies. 13

Intergenerational transmission of adverse shocks
Measuring the intergenerational effects of adverse events in the labor market involves

analysing performance not only in permanent terms but also in current variables. In this
case, we incorporate quarterly labor income as dependent variables as the first effect of the
event of unemployment.

The estimation of the effect of negative events at the household level on the patterns
of earnings of the second generation and the levels of intergenerational income mobility
(questions 2 and 3) requires the definition of treatment and control groups. To define our
treatment, we use the major macroeconomic crisis experienced by Uruguay around 2002, as
a possible exogenous shock to households. As a first alternative, we identify the group of
treated workers as those who enter the unemployment insurance between July 2002 and
June 2003 (months in which the consequences of the crisis were concentrated, (Amarante
et al., 2013)).

This definition of treatment implies considering the unemployment events of the sub-set
of workers who meet the necessary conditions to obtain this benefit (at least three months of
contributions in the year before the event). An alternative strategy is to include the group of
workers who experience interruptions in the formal labor market, incorporating all the wor-
kers’ separation regardless of whether they meet the conditions to receive unemployment
insurance. This alternative incorporates a larger number of workers who experience adverse
shocks, but it does not make it possible to distinguish movements to unemployment from
possible transitions between the formal and informal labor markets.

As we will discuss in the empirical strategy, a potential concern for identifying the impact
of the unemployment event is the degree of exogeneity of the shock. Exogeneity implies that
unemployment events are not directly correlated with specific characteristics of the workers.
To limit this possibility, we first exploited the unemployment events that occurred around
the 2002 crisis, exploiting the increase in layoffs caused by the adverse macroeconomic shock
experienced by the firms. Figure 2 shows the strong increase in the number of individuals
sent to unemployment insurance around 2002. Given the characteristics of the shock and the
magnitude of the increase in layoffs, the probability of voluntary or discretionary separations
is reduced.

However, even in this context, firms could select laid-off workers according to their
characteristics. In future steps of this research, we explore a third alternative to define the
treatment group, exploiting the set of firms that experience mass layoffs or plant closures

yed or inactive. The Based on these definitions of earnings, we use percentile rank as our preferred permanent
income measure (Ric). The recent literature highlights the advantages of ranking variables to measure inter-
generational mobility over alternative measures in terms of lower attenuation and life cycle biases, and the
treatment of individuals without income (Nybom and Stuhler, 2017; Chetty et al., 2014a; Mitnik et al., 2015b)

Given the presence of a relevant informal sector in the economy, in this research, we decided to use different
alternative strategies. First, our baseline measure of intergenerational earning considers sons aged 30 to 34 (or
28 to 30) years and parents from 45 to 65. In this range, the incidence of informal work is substantively lower.
Second case is analogue to assume that when an individual declares zero annual income, he/she obtains the
average income of the other years in the formal sector but in the informal sector

13Leites et al. (2021) used a similar strategy but also consider as reference the global income distribution adding
the informal sector earning, which was fitted from the National Household survey. Their estimates of IRA
based on both alternatives show a similar level.
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during the crisis. This reduces the possibility that the dismissals are linked to characteris-
tics of the workers, mitigating the problems of selection bias associated with the worker
characteristics.
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F I G U R A 2 Proportion of workers on unemployment insurance per year. Notes: The grey
curve represents the total of formal workers; the black curve restricts the age between 45 and 60
years; while the red one considers only the workers who are identified as parents. Source: Own
elaboration based on social security records.

2.4 | Mobility measures and econometric models

In this section, we describe the empirical strategy used in this paper to address the three
research questions. First, we present the strategy that we use to measure intergenerational
mobility and answer the first research question. Second, we describe the strategy used to
identify the mechanisms underlying intergenerational mobility and to respond to the second
and third research questions. In this case, we describe in detail the identification strategy,
which exploits the effect of the macroeconomic shock on parental unemployment.

2.4.1 | Measuring intergenerational earning mobility

We present the summary measures that will be used to approx intergenerational mobility for
each cohort. It is usual in the intergenerational mobility literature to use a single parameter
as a measure of intergenerational mobility. Naturally, using a single parameter at the cohort
level facilitates comparisons between cohorts and assessing the trend. However, like any
summary measure, it provides an incomplete description of mobility, so it is relevant to
specify what we are measuring.

Our measure of permanent income is based on the earnings rank of each cohort and
generation. Graphs a and b in Figure 3 describe the summary measures by cohort that will
be used in this paper. To start, consider a linear intergenerational relationship between
child’s earning rank (Rch

ic ) born at cohort c and parent’s earning rank (Rp
ic). Graphically,

this relationship for cohort c is described by the blue line, which represents the conditional
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expectation of the child’s earning rank given his parent’s rank. This relationship is described
just by two parameters: a slope (βc) and an intercept (αc). The slope of the blue line
identifies the correlation between children’s and parents’ rank in the earning distribution. It
is a common summary measure of intergenerational persistence and it provides an average
measure of the strength of the association in the copula of the joint distribution (Mitnik et al.,
2015a). This parameter is a measure of relative mobility because it captures the difference in
the ranking between children from top vs bottom earning parents within the cohort c. While
the intercept (αc) represents the expected rank for children from parents at the bottom of the
earning distribution. The intercept provides a measure of absolute mobility for this group of
children (the vertical distance represents the difference between the expected rank of these
children and the rank of their parents). 14
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F I G U R A 3 Measuring relative and absolute mobility by cohorts. Notes: The y-axis represents
the the expected child’s earning rank Rchic and x-axis represents the parent’s earning rank (Rpic).
Source: Own elaboration adapted from Hertz (2009).

Graph (a) in the Figure 3 shows that the cohort c (blue line) has a greater relative mobility
than cohort c′ (red line). Both cohorts have the same intercept (αc), so the slope reflects the
relative mobility when the children from parents at the bottom of the earning distribution
start from the same situation (the same expected rank). In this case, the measure of relative
mobility is based on a situation where the expected result of the children from the bottom of
the distribution is fully comparable. Graph (b) in Figure 3 describes a situation where the
cohorts c′′ (green line) show changes in terms of absolute and relative mobility. The cohorts
c′ and c′′ (red and green lines respectively) show greater absolute mobility than the cohort
c, while, the cohorts c and c′ have the same relative mobility, but they are greater than c′′.
However, the comparability β as relative mobility measures is conditioned by the fact that
the these curves have different starting points.

To answer question P1, we use a reduced form modelling approach to estimate (βc)
and assess the intergenerational permanent earnings association between children from the
cohort c and their parents/mothers. We regress the child’s earning rank from the cohort c
and household i, Rch

ic on the parent’s earning rank (Rp
i ). As a benchmark, we first measure

the average intergenerational mobility and consider jointly all cohorts that we identify in
our samples. In this case, we estimate a βaverage which characterises mobility based on

14Note that the vertical distance between the expected rank of the children and the 45-degree line represents a
measure of the expected mobility. It is the difference between the conditional expectation of the child’s rank
and the rank of their parents (vertical dotted line). Note that this distance is greater when (α) and (β) are
higher.
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a unique rank-rank relationship for the period. The specification presented in equation
1 allows us to estimate βaverage, which represents the average relative mobility for all
cohorts.

Rch
ic = α+βaverageR

p
i + λXic + vic (1)

where the superindex ch and p identifies the child and parents, Xi represents a set of
standard control variables used in the intergenerational income literature: child’s sex, paren-
tal’sex and parental age. Each child i belongs to one cohort c, where c = 1966, 1967, 1968....
As a result, equation (1) considers child’s and parent’s permanent income and its estimation
is based on cross-section data.

Second, in order to explore trends in intergenerational mobility, we estimate our interge-
nerational mobility measure by birth cohort. In this case, we use the equation (2) to estimate
one βs for each cohort (or group of cohorts) which follows Davis and Mazumder (2020).

Rh
ic = α +

∑
0<s<m

β′
sTs ∗ R

p
i + λXic + vic (2)

where T ′
s is a function that identifies a set of cohorts that we consider as one same group.

When s=1 we estimate one β′
s for each cohort. As Table A.1 in the appendix shows, when

the child’s earnings are averaged over the age range 30-34 the sample size of the oldest
cohort is relatively small. For this reason, the composition of the cohorts of our sample,
we estimate the parameters of interest with Weighted Least Squares instead of Ordinary
Least Squares. We weight each individual by the inverse of the number of individuals in the
same cohort.15 Testing the statistical significance of the difference between β′

s1
and β′

s2
we

explore the changes in the long-term relative intergenerational earning mobility. Note that
this strategy allows us to assess the change in relative mobility between cohorts described
in Graph (a) in Figure 3. Testing the statistical significance of the difference between βs and
βaverage we explore whether some cohorts present higher (or lower) relative mobility than
the average.

In order to consider potential changes between cohorts both in terms of relative and
absolute mobility, we incorporate the specification used in Chetty et al. (2014b), which
incorporate one intercept by cohort.

Rh
ic =

∑
0<s<m

Ts ∗α′′
s +

∑
0<s<m

β′′
sTs ∗ R

p
i + λXic + vic (3)

Testing the statistical significance of the difference of βs and αs between cohorts, we
explore the changes in these measures of relative and absolute mobility. Note that αs repre-
sent a fixed effect for cohort, which captures all shared characteristics within a generation
(common shocks, offspring’s earning distribution and parent’s earning distribution). Beyond
the conceptual interpretation of these parameters which, as mentioned, measure different
aspects of mobility, by construction their estimation has a mechanical relationship. For
this reason, it is expected that the βs estimates based on equations 2 and 3 will present
variations.

15Also, in some cases, we include estimates based on three age-grouped cohorts (s=3) in order to increase the
number of observations.
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One important point to interpret appropriately the potential changes in intergenera-
tional earning mobility is the fact that earning inequality may have changed during the
period of analysis. This issue has significant implications to estimate the intergenerational
income elasticity for long-term period. However, the consequences would be minor for
the measurement of the IRA given the normalization of the earning distributions for each
generation. In the context of this study, this applies to the case of percentiles ranks based on
the 5-average earning distribution within the sample and generation. However, the distri-
bution of percentiles of our sample may change when the children and parents percentiles
are based on the real position of these individuals in the global earning distribution of their
generation. Again, this is not a problem to the children’s percentiles, because our sample
is representative of their cohort and the ranking based on sample or global distribution is
very similar. However, the profiles of the parents and their position in the global earning
distribution may vary along the period.

To address this issue we estimate the Spearman rank correlation for each cohorts:

ρc =
Cov(Rh

ic,Rp
i )√

Var(Rh
ic)Var(R

p
i )

(4)

There is a direct relationship between ρc and β′′
s defined by

ρc = β′′
s ∗

SD(Rp
i )

SD(Rh
ic)

(5)

where SD(Rp
i ) and SD(Rh

ic) represent the standard deviation for the parents’ and children’s’
percentiles. For example, if the variance of parents’ earning increases over time, it would
lead to downward the magnitude of β. This could be corrected by using ρc, in which β is
adjusted for potential changes in inequality.

The equations 2 and 3 model a linear relationship between parents and children’s
permanent earning. The assumption of linearity assures that (β) is both locally and globally
informative and β′ is interpreted as the average difference in the mean percentile/position
rank of children from the richest families vs. children from the poorest families.

This generic form allows us to model linear or nonlinear relationship between R
p
ic and

Rh
ic. When f(·) is the identity function, we assume a linear relationship between permanent

earnings of both generations.
A more flexible specification allows us to relax the linearity assumption and evaluate

whether the degree of intergenerational mobility is constant throughout the income distri-
bution of the parents’ generation. We use an alternative strategy based on a generic form,
which allows us to model linear or nonlinear relationship between R

p
ic and Rh

ic. In turn, it
allows us to assess whether this functional form changed across cohorts. For this purpose,
a more flexible version of the previous equations will be used, exploring the presence of
nonlinearities, in particular, at the upper tail of the parental earning distribution. To explore
the presence of nonlinearities we carried out non-parametric methods suggested in Mitnik
et al. (2015b), which relies on local polynomial regressions (Cleveland et al., 1988). The
model is defined as:

E(Rch
ich|R

p
ic) = G(Rp

ic) (6)
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where G is a smoothing function. This expression represents the expected rank of the
offspring conditional on parental rank. Although this model offers a more flexible way and
avoids the discussion of the inclusion of the intercept, it has the disadvantage that it does
not provide a summary indicator that synthesizes the mobility levels of a cohort.

2.4.2 | Intergenerational persistence and directional mobility

In order to provide complementary perspectives on the degree and nature of mobility in the
long term, we use some alternative measures of income mobility.

First, following Corak et al. (2014) we estimate the upward transition probability (UTP)
for each cohort c (or groups of cohorts s) as the probability that the child’s percentile exceeds
by an amount τ a given ranking position m, in the earnings distribution of its generation,
conditional on the parent’s income ranking being lower than m.

UTPτ,m
c = Pr(Rch

ic > m+ τ|R
p
i ⩽ m) (7)

In our empirical analysis, we use UTP40,50
c , which represents the probability that a child

is at the top decile of the children’s generation conditional on parents’ earnings being in the
bottom half of the distribution of the parent’s generation.

Alternatively, we use upward directional rank mobility for each cohort c (or group
of cohorts s), UPc (or UPs). In this case, following Corak et al. (2014) we estimate the
probability that for a given child i from cohort c (or s), the child’s ranking in its generation
exceeds the parent’s earning ranking by an amount τ, conditional on its parent’s income
percentile is below m.

UPτ,m
c = Pr(Rch

ic − R
p
i > τ|R

p
i ⩽ m) (8)

When τ = 0, the UP0,m
c represents the probability that the child’s ranking exceeds the

parent ranking (each one in the distribution of their own generation). Following Corak et al.
(2014) we classify these children as upwardly mobile (UM). In our empirical analysis, we
also consider τ = 5 which allows us to consider the amount of the gain in positions across
generations (UM5).

Finally, we consider the persistent transition probability, to measure the relevance of the
diagonal cells and a set of neighboring cells.

Pτ
c = Pr(−τ− 1 < Rch

ic − R
p
i < 1 + τ|R

p
i ) (9)

When τ = 0, P0
c is the proportion of children that (in their generation) persist in the same

position as their parents. We also use τ = 5 to measure the persistence within a small range
of percentiles.

2.4.3 | The effect of the 2002 crisis on level of intergenerational earnings mobility

This section describes the empirical strategy used to analyze the potential effects of the 2002
crisis on the labor trajectories of the children’s generation (research questions 2 and 3). To do
so, we first present a model that allows us to identify whether the crisis had an effect on the
income of the first generation (section 4.1). This first step has only instrumental objectives
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and allows us to discuss the identifying assumptions for the causal interpretation of our
coefficients of interest. Then, we will focus on the models to estimate the intergenerational
transmission of current and permanent earnings (section 4.2).

The effect on the parents’ generation

Adverse events associated with an economic crisis can generate significant and long-
lasting impacts on the income trajectories of the workers who experience them. However,
our main interest is to evaluate whether part of these potential negative effects is transmitted
between generations. To determine the effect of this channel between generations, we first
analyze the existence and magnitude of the direct effect of the unemployment shock.

We estimate a panel event-study to estimate the effect on the parent’s generation (see
equation 10). We define a variable Eventi as the moment of time in which the workers
experienced the unemployment event. Our treatment includes as an event the set of workers
who experienced a separation from the labor market around the 2002 crisis (between July
2002-June 2003). Our main specification for this stage includes potential lags and leads effect
of the shock on our main variable of interest, the parent’s labor incomes (Yp

it)16:

Y
p
it = α+

J∑
j=2

δj(Lag)it +

K∑
k=1

δk(Lead)it + γt + µi + λXit + vit (10)

The panel event-study specification allows us to include time (γt) and individual fixed
effects (µi), and sociodemographic characteristics of parents as control variables (Xit). In
turn, it allows estimating heterogeneous effects of the event over time. Our variables of
interest are the dummies who identified the lags and leads of the event:

(Lagj)it = 1[t = Eventi − j], j ∈ (1, ..., J− 1)

(Leadk)it = 1[t = Eventi + k],k ∈ (1, ...,K− 1)

We include dummies who accumulate the effect beyond J and K periods:

(LagJ)it = 1[t ⩽ Eventi − J]

(LagK)it = 1[t ⩾ Eventi +K]

In this sense, the event variables are normalized to the moment of the shock experienced
for the treatment group. The workers without separations shocks (without events) act as
the control group, as in a difference-in-difference approach. As standard in event study
literature, we omitted the first lag in the equation 10. Hence, lags and leads capture the
difference between treated and control workers, compared to the difference in the omitted
base period t = −1.

As in the difference-in-difference models, the identification strategy is based on the
assumption of parallel trends before the event (Clarke and Schythe, 2020). In our case,

16Next we use the notation of Clarke and Schythe (2020). Similar models are applied, for example, by Freyal-
denhoven et al. (2019); Callaway and Sant’Anna (2021)
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the assumption implies that workers who did not register unemployment events during
the 2002 crisis represent a good counterfactual for our treatment group. In this sense, the
set coefficients of the periods before the event (Leadk coefficients) allow us to test this
assumption.

The identification assumption of this model assumes that the separation of the employ-
ment relationship is exogenous for the worker, and is not a voluntary exit from the labor
market. Focusing on layoffs in a macroeconomic shock, such as the 2002 crisis, diminishes
the probability of voluntary separation, but does not exclude the possibility that separations
from the labor market may not be random and respond to characteristics of workers. Firms
can dismiss workers based on observable and unobservable characteristics as qualifications,
skills, or wage levels. The individual fixed effects allow us to control part of this potential
selection of the treated workers, but the effects of characteristics that change over time and
explain the selection of workers to be dismissed may persist.

Intergenerational effects on the second generation

The previous empirical strategy focuses on identifying the direct effects on the labor
trajectories of first-generation individuals after an adverse shock. However, the negative
effects of this event may produce additional consequences on the entry and progression
in the labor market of their children through different mechanisms: household financial
restrictions, losses in specific human capital, destruction of social capital and networks. The
intergenerational effects of the adverse shock experienced by parents will be assessed from
two perspectives. The first one emphasizes short-term performance, observing the impact on
the current income of children at the beginning of their labor market career. The second one
focuses on the long-term performance of the children in terms of their permanent income
and its link with the permanent income of their parents.

To evaluate the incidence of the job separation that parents experienced in 2002 on the
performance of their children, we will adopt a specification similar to Oreopoulos et al.
(2008):

Yh
it = αh

i + γt +
∑
k⩾m

Dk
itδ

h
k + λXit + vit (11)

The variable Dk
it identifies the unemployment event in the parents’ generation. Yh

it

represents the current earnings of the children. The δhk parameters identify the effect of
parental job separation on children’s labor market performance. Again, the identification of
the effect depends on the exogeneity of the shock experienced by the parents. The validity
of the causal interpretation of the estimates also requires similar trends between control and
treatment groups.

Finally, we will analyse the potential effects of the shock experienced by the household on
permanent income and the degree of intergenerational persistence. In this link, it is particu-
larly relevant to distinguish between monetary factors and the possible innate transmission
of characteristics and skills. In this context, if the exogenous shock affects the parents’ work
path and their permanent income, and its incidence is independent of the characteristics that
are transmitted innately, the incidence of the shock can be used to distinguish the empirical
relevance of the economic mechanism. In this case, we use an adaptation of the Bratberg
et al. (2008) model.
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Rh
ic = αc + θdD

02
i +βR

p
ic + θcR

p
icD

02
i + λ1Xic + v“ic (12)

This model includes an approximation of the permanent income of the children Rh
ic

as the dependent variable and incorporates the permanent income of the parents R
p
ic as

an explanatory variable. Unlike the previous equations, it is not possible to incorporate
fixed effects since we do not have temporal variability in the permanent incomes of both
generations. The characteristics of the parents are included in permanent income and the
sociodemographic controls.

This specification makes it possible to analyse two channels of intergenerational trans-
mission. The parameter β identifies the average transmission and therefore is a proxy for
an IRA estimate for this sub-sample. Second, the parameter θc identifies the effect of the
unfavourable event in the household on the permanent income of the second generation. In
both cases, these effects are mediated by the parents’ generation. On the other hand, the
parameter θd summarises the direct effects that children could have experienced due to the
unemployment shock at the household level.

The estimation of the effects on the generation of children creates a trade-off between
the measurement of permanent income at central ages of the life cycle and the possibility of
measuring effects experienced by children at different ages. Therefore, we build permanent
incomes definitions at younger ages, to be able to incorporate children who suffered the
shock before their 20 years. If there are no significant differences in the bias generated by
the life cycle between the control and treatment groups, the estimated effect should not be
biased by the use of younger ages (Bratberg et al., 2008).

3 | LONG-TERM EARNINGS MOBILITY

Following prior research, we use many statistics to measure intergenerational earning
mobility trends: (i) Intergenerational Ranking Association (IRA); (ii) ranking correlation
coefficients (iii) children’s earnings expectations conditional on parental income; and (iv)
intergenerational persistence and directional mobility. Since each of these measures could
exhibit different time trends, we report the estimates for each cohort. The results regarding
(i) and (ii) are presented in subsection 3.1, while the results regarding measures (iii) and (iv)
are presented in subsection 3.2.

3.1 | Long-term earnings mobility: Intergenerational Ranking Association

To start with, we estimate an Intergenerational Ranking Association (IRA) measure for
our baseline samples of children cohorts presented in subsection 2.2. Figure 4 presents our
primary estimates of IRA by birth cohort. It focuses on relative mobility and presents the
rank-rank slopes for the 1966-1981 birth cohorts, using the children at ages 30-34. These
estimations are based on equation (2), using a rank-rank specification and assuming a
constant slope for each birth cohort and a unique intercept for all cohorts. Furthermore,
we include the average IRA estimates based on equation (1). To duly take into account the
composition of our cohort samples, our estimates are based on Weighted Least Squares
(WLS). We control for the age and sex of the parents and the sex of offspring in all regressions.

Panel (a) and (b) in Figure 4 present the IRA using two alternative concepts of permanent
income. While the first one is based on a 5-years average including zeros (which establishes
a lower bound for permanent earnings), the second one excludes years with zero earnings
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(and establishes an upper bound for permanent earnings). The solid points are the point
estimates for each cohort, while dashed grey lines are the confidence intervals, and the
continuous line is the weighted average IRA for the groups of cohorts. Those birth cohorts
whose coefficients are not significantly different from the average are marked with a red
point, otherwise they are marked with a blue point. Observe that changes in the coefficients
could be directly interpreted as changes in the intergenerational earning persistence (Hertz,
2009).

The average IRA estimates for children at ages 30-34 and the two concepts of permanent
earning is between 0.21 and 0.24. However, Figure 4 demonstrates that this average conceals
substantial heterogeneity across birth cohorts. In Panel (a) the coefficients of birth cohorts
between 1966 and 1975 are statistically significantly lower than the average IRA. Panel (b)
shows similar results.

For both definitions of permanent income, statistical tests reject the hypothesis that the
IRA coefficients of cohorts 1972, 1976 and 1977 are different from the average coefficient.
This result is likely related to... On the other hand, mobility seems to be lower for the
latest cohorts, which shows an IRA above the average. For the 1978-1981 birth cohorts the
null hypothesis of equality of cohort’s IRA to average IRA is rejected at 5 % confidence.
Furthermore, the IRAs for the 1978-1981 cohorts are significantly higher than the IRA for
the 1966-1971 cohorts.

Beyond the above-mentioned heterogeneity, the rank-rank-based measure of mobility
suggests an increasing tendency from earlier birth cohorts to the more recent cohorts. For
instance, the first 10 cohorts present IRA coefficients below the average , while the latter
cohorts are above the average. These results suggest that rank-based measures of mobility
remained relatively stable and below the average for the cohorts between 1966-1975, but
intergenerational earnings persistence increased over the cohorts 1978-1981.

In sum, the results based on Figure 4 and equation (1) suggest a significant decline in the
degree of intergenerational earning mobility across cohorts. Within this long-term picture, it
is relevant to explore the role of the 2002 crisis, particularly, we inquire whether is related to
the observed tendency.

To advance in this analysis of intergenerational mobility of our group of cohorts, we
modify the reference distribution used for the construction of the ranks. Figure 5 presents
estimates analogous to those shown in Figure 4, but when we use the percentiles ranks
based on the 5-years earning average and the sample distribution of parents and children
separately. Panels (a) and (b) summarise the results for the two alternative definitions of
permanent earnings. The average levels of intergenerational mobility found are similar to
those reported in the previous estimates, although a bit lower. Both panels show a very
similar pattern for the two notions of permanent income, although the differences between
birth cohorts are less pronounced than the results presented in Figure 4, and the significance
of the differences between cohorts (and between them and the average) is null.
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F I G U R A 4 Intergenerational Ranking Association by cohort. Global earnings distribution
(cohorts when child is aged 30 to 34). Notes: The dependent variable is the average offspring
percentiles rank. Children and Parent percentiles based on global earning distribution for each
generation. The dotted lines identify the cohorts whose permanent income was generated
considering 2002 income. Panel (a) 5-years average includes years with zero earning. Panel
(b) 5-years average only includes years with positive earning. Coefficients are WLS estimates,
over 100,850 observations. Controls: children’s sex, parent’s age, and parent’s sex. Source: Own
elaboration based on social security records.
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F I G U R A 5 Intergenerational Ranking Association by cohorts. Own sample earning distribu-
tion (cohorts when child is aged 30 to 34). Notes: The dependent variable is offspring’s percentiles
rank based on average earning. Children and Parent percentiles based on own sample earning
distribution for each generation. The dotted lines identify the cohorts whose permanent income
was generated considering 2002 income. Panel (a) 5-years average includes years with zero
earning. Panel (b) 5-years average only includes years with positive earning. Coefficients are
WLS estimates, over 100,850 observations. Controls: children’s sex, parent’s age, and parent’s sex.
Source: Own elaboration based on social security records.

The previous results are based on equation 2, which assumes a unique intercept. This
specification allows better comparability between cohorts to evaluate differences in terms of
IRA coefficients. In this case, the changes in the coefficients could be interpreted as changes
in the intergenerational earning relative persistence. To advance in this analysis, Figure 6
present estimations based on equation (3), which uses a rank-rank specification and assume
one slope and intercept for each birth cohort. The rankings are based on global earning
distribution of each generation. Panels (a) and (b) respectively show the estimated slopes
and intercepts for each cohort. Two main results emerge from this model. First, unlike
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the previous results based on equation 2, the slopes remain stable for each cohort and
they are not significantly different from the average IRA. Slopes from almost all cohorts
remain close to a mean of 0.21, very similar to those average IRA estimated for the global
earnings distribution with only one intercept (see Figure 4). Second, the result regarding
the intercept suggest a small increase of the intercept for the latest cohorts, but with no
significant differences among them.

The estimates that emerge from equations 2 and 3 provide ambiguous results regarding
relative mobility. In other words, the evolution of the IRA between generations is very
sensitive to the treatment of the intercept. While the first of this specification facilitates
comparability of IRA between cohorts, the second specification allows controlling for
specific children cohorts’ effect. As we discussed 2.4, changes in the earning inequality
during the period of analysis may affect the level of our measure of intergenerational
earning mobility. In particular, when ranking are based on global income distribution
the intergenerational inequality of the parents’ generation could change for the different
cohorts of children, which mechanically alters the level of the estimated IRA. As Table
A.4 shows, while the intragenerational inequality for children remains relatively stable
(measured through standard deviation in column 4), the earning inequality for the parents
has increased throughout the generations (Column 7). In fact, the ratio of the standard
deviations (Column 8) increases from 0.62 to 0.88. This change has implications both to
establish the level of IRA as to interpret what represents the magnitude obtained in our
estimates. The Spearman rank correlation defined in 3.1 has a direct relationship with the
IRA estimated based on equation 3, but allows adjusting the IRA coefficient for potential
changes in inequality (see equation 5 in section 2.4).

To address this concerns, Figure 7 presents the estimates of the Spearman rank correlation
for each cohorts. Although heterogeneity between cohorts remains, the trend is much noisier
and suggests a decline in mobility. When we consider the average for the 1978-1981 birth
cohorts, the coefficient of correlation is 0.21 (Panel a), while for the 1970-1974 cohorts is
0.18. When the permanent income excludes zeros (Panel b), the averages are 0.22 and 0.20
respectively.

1966 1967

1968

1969

1970

1971

1972

1973

1974

1975

1976

1977

1978
1979

1980

1981

.1
5

.2
.2

5
IR

A

1966 1968 1970 1972 1974 1976 1978 1980 1982
Cohorts

Average beta Slope by cohort

Confidence Intervals

(a) Slopes

1966

1967 1968

1969

1970 1971
1972

1973

1974

1975

1976

1977
1978 1979

1980

1981

−
4

−
2

0
2

4
6

In
te

rc
e

p
t

1966 1968 1970 1972 1974 1976 1978 1980 1982
Cohorts

Intercept  by cohort Confidence Intervals

(b) Intercepts

F I G U R A 6 Intergenerational Ranking Association by cohorts, multiple intercepts. Global
earning distribution (cohorts when child is aged 30 to 34). Notes: The dependent variable is
the average offspring percentiles rank. Children and Parent percentiles based on global sample
earning distribution for each generation, 5-years average includes years with zero earning. The
dotted lines identify the cohorts whose permanent income was generated considering 2002
income. Coefficients are WLS estimates, over 100,850 observations. Controls: children’s sex,
parent’s age, and parent’s sex. Source: Own elaboration based on social security records.
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F I G U R A 7 Spearman rank correlation by cohort. Global earnings distribution (cohorts when
child is aged 30 to 34). Notes: The dependent variable is the average offspring percentiles rank.
Children and Parent percentiles based on global earning distribution for each generation. Panel
(a) 5-years average includes years with zero earning. Panel (b) 5-years average only includes
years with positive earning. Coefficients are Spearman estimations, over 100,850 observations.
Source: Own elaboration based on social security records.

The previous results aim to answer the research question 1. In sum, the joint reading of
the results of the equations 2, 3 and 3.1 suggest that the relative mobility did not increase
for the analysed cohorts. We found evidence of a very slight drop in mobility, although
the evidence is noisy. Regarding absolute mobility, the results are ambiguous but suggest
a slight increase for the cohorts 1979-1981 (either due to an increase in the slope or the
intercept).

Intergenerational mobility and gender
We also explore the tendency on intergenerational mobility by children’s sex for extended

and universal samples. Children’s gender has been found to be a source of heterogeneity
in the intergenerational transmission of economic advantage. This point is particularly
relevant considering the increasing tendency of labor female labor force participation rate in
Uruguay (Espino et al., 2017). For less-education unskilled workers, there was a gender gap
in the formality of employment in some sectors (e.g. domestic workers), which has been
reduced significantly (Carrasco et al., 2018) 17. We replicate the estimations presented in
Figures 4 but fit the model for sons and daughters separately. The results of those estimates
are presented in Figure B.1 and for both groups, it shows a similar pattern. Although there
is a difference in level and the estimated IRA is a bit higher for son than for a daughter, the
same tendency as previous results is confirmed in both cases. 18

Intergenerational mobility and business cycle
The previous results have to be interpreted with caution, because our IRA estimates are

very sensitive to the specification used. A particular concern when interpreting the results
on the evolution of intergenerational mobility is to consider how our estimates could be
affected by the effects of the 2002 crisis. First, our measure of permanent earnings could be
affected by the business cycle. If so, this could partly explain the heterogeneity found in the

17A specific concern is related to the recent trend in the labor market, which shows an increase in the participation
of formal workers. This could reduce comparability between the extreme cohorts of our sample.

18We replicate these estimates by children’s gender, but when children are 28-32 years old, which includes the
1968-1983 birth cohorts. The results are the same, and they are available upon request.
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IRA coefficients across cohorts. As a first robustness check, the estimates presented above
use two alternative definition of permanent earnings, which represents the lower and upper
bound of the permanent income respectively (see Section 2.3)

As a second robustness check, we also replicate the estimations in Figures 4 and 5 but
considering the birth cohorts when children are younger, which allows the economic cycle
to affect them at a different time of the life-cycle. Figures B.4, B.2 and B.3 in the Appendix
show the rank-rank slopes for the 1968-1983 birth cohorts when children are 28-32 years
old. The size of the average IRA estimates are similar, although, as expected, they are a
bit lower than the estimates discussed in previous paragraphs. The evidence on trends
in intergenerational mobility is similar to those reported in the previous Figures for the
birth cohorts 1966-1981, although, in this case, the differences in intergenerational income
mobility across cohorts are significantly lower. We replicate this exercise by changing the
age of the cohorts (and the timing of the business cycle and its effect on the permanent
earning) to 24-28 (Figure B.5 in the appendix).

Figure 8 summarises this analysis, and allows us to describe the role of the 2002 crisis
on the IRA for the three alternative definition of cohorts. The comparison for each cohort
of the three measurements shows the sensitivity of the results to the age group used. Due
to being in an early stage of the labor career, the estimates for the 24 to 28 age group are
systematically lower, showing the usual life-cycle bias. However, the differences between
the remaining age groups are minor, suggesting that the use of the 24-28 group does not
imply the incorporation of relevant biases in the estimations. Secondly, the measurements
using the 24-28, 28-32 and 30-34 ages exhibit an increasing trend, suggesting a decline in
relative mobility for those cohorts between 1976-1983. These results seem to be consistent
with the previous results regarding the research question 1.

Finally, the measurements that incorporate income in years next to the macroeconomic
crisis of 2002 show systematically lower levels of persistence in all cases. For example, the
cohort 1978, which presents a relatively low IRA when children’s permanent earning is
measured at 24-28 (it includes earnings from 2002 to 2006). These estimates are represented
by the lowest blue point in the series. However, the IRA coefficient for the same cohort but
measured when children had 28-32 or 30-34 -and the permanent income does not included
the 2002 yearly income- is relatively high in the series (see red and green points). In the case
of estimates using ages between 30 and 34 years (green points), the cohorts around 1972
that incorporate income from 2002 or later show the lowest IRA levels.

In sum, when we use a more flexible version of offspring permanent earning and
we estimate alternative IRA coefficients for the same cohort but considering separately
alternatively age ranges, the results suggest that the measurement is sensitive to how the
effects of the 2002 crisis are incorporated into the offspring’s permanent income. The IRA
coefficients tend to be lower for those cohorts in which children’s permanent earnings
incorporate the potential direct negative shock of the macroeconomic crisis of 2002. In those
years, the affected cohorts show higher levels of relative mobility.

It is important to point out that our mobility measurements are considering ages where
the children’s income is expected to be relative stable, given the moment of their life cycle.
However, these results suggest that measurements of intergenerational mobility could be
sensitive to the shocks’ effects. Finally, observe that this result describes how the shock
of 2002 affects the measurement of intergenerational mobility through offspring earnings,
but it does not consider how the shock affects the older generation. In this sense, it does
not describe whether the crisis altered intergenerational transmission, nor explore the
transmission mechanisms of the adverse shock. We will advance in this issue in the section 4,
when we address the effects of unemployment events experimented by the parents around
the 2002 macroeconomic crisis and its consequences to the next generation.
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F I G U R A 8 Intergenerational Ranking Association by cohorts. Global earning distribution
(cohorts when child is aged 24-28, 28-32 and 30-34). 5 years average includes zeros. Notes: The
dependent variable is the average offspring percentiles rank . Children and Parent percentiles
based on global sample earning distribution for each generation. 5-years average includes years
with zero earning. Coefficients are WLS estimates, over 100,850 observations (for cohorts 30-34),
131,895 observations (for cohorts 28-32) and 204,121 observations (for cohorts 24-28) . Controls:
children’s sex, parent’s age, and parent’s sex. Source. Own elaboration based on social security
records.

Parental earning
As we described in the section 2.3, unlike previous papers we use the maximum ear-

nings between parents as a measure of parental permanent income. Most of the previous
paper uses the father’s earning or family income. We adopted this criterion due to data
availability. However, Leites et al. (2021) explore the implications of that decision to measure
intergenerational income mobility using Uruguayan Tax Authority records and a more
reduced period (2009-2016). They suggest that the results do not change much when they
use alternative criteria to define parental income and they use alternative samples. In this
study, we use an alternative database and we consider a larger period to take into account
the tendency between cohorts. Part of the results found may be due to the decision to
use the maximum earnings between parents as a measure of permanent income, instead
of the father’s earnings (or other statistics). This could affect our estimates because the
participation of fathers is relatively low in the first 5 cohorts. As a robust check, we analyse
the potential effect of this issue on our IRA estimates based on equation 2. In this case, we
performed regressions according to the sex of the parents. The estimates are based on three
age-grouped cohorts in order to have a sufficient number of observations, leaving the last
year (1981) as a group by itself.

Figure B.6 summarises these results. It suggests that the IRA is higher when the mothers’
earnings are used than when the father’s earnings are. However, this gap is found for the
older cohorts, and the IRA based on fathers or mothers tends to converge for the more
recent cohorts. Regarding the tendency, the results support the decline in intergenerational
earning mobility and are consistent with the previous results.
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3.2 | Results: Intergenerational persistence and directional mobility

The previous section provides summary measure of intergenerational mobility by cohort. In
this section, we provide complementary measures to describe the nature and direction of
intergenerational mobility.

First, we explore the expected ranking of the children based on age 30-34, conditional on
parents’ ranking, which provides a more complete viewpoint of intergenerational mobility.
Panels a and b in Figure 9 show the estimation of a kernel-weighted polynomial regression
for our two alternative measures of permanent earning. The former depicts the minimum
expected permanent earning (5-years average includes zeros), while the second Figure
depicts the maximum expected permanent earning (5-years average excludes zeros). Note
that this strategy provides non-linear estimates of the curves presented in the examples of
Figure 3. In all cases, we use the global earning distribution as reference. 19 In each case,
blue line presents the expected percentile for the average of all cohorts grouped, red line
represents the 1968-1975 cohorts grouped and the green line the 1977-1981 cohorts grouped.
The criteria for grouping the cohorts is based on the results reported in Figure 4 and the
changes observed in the IRA coefficients, where the IRA of the first group of cohorts is lower
than the IRA of the second group of cohorts.

As both panels show, the expected ranking of the children based on average cohorts
suggests a convex relationship with a more steep slope in the top of the distribution in
the case of Panel a. This result is consistent with the findings of Nybom and Stuhler (2017)
for Sweden. The evidence regarding the differences between cohorts suggests a similar
shape, but different magnitudes. Those cohorts that report a higher IRA, also tend to show a
higher conditional expected ranking of the children given parents’ percentiles. These results
(mainly those from the panel a in Figure 9 are in agreement with the increase in absolute
mobility presented above but do not provide conclusive results with respect to relative
mobility.
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F I G U R A 9 Expected percentile of earning rank of sons based on parent’s earning rank.
Global earning distribution. Notes: Cohorts when child is aged 30 to 34. The dependent variable
is average offspring percentiles rank. Children and Parent percentiles based on global earning
distribution for each generation. Estimates based on non-parametric methods, over 100,850
observations. Source: Own elaboration based on social security records.

Finally, we supplement our previous analysis by considering an alternative statistic that
directly measures the child’s chances of persistence and the probability of upward mobility.
Figures 10 and 11 present alternative transition probabilities for the 1966-1981 birth cohorts

19The results remain qualitatively the same when we consider the distribution on the own sample (see Figure
B.7 in the Appendix)
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using the children at ages 30-34. The former and the second Figures present lower and upper
bounds versions of or permanent earning measures respectively. Both cases consider the
global earning distribution as a reference.

In each case Panel (a) presents a measure of the degree of persistence (children persistence
transition-PT). Panel (b) presents the upward transition probability (UM0), which represents
the probability that the child exceeded in the child’s generation the parents’ position in
their generation. Panel (c) presents a more demanding measure of upward transition. In this
case, it identifies the probability that the child’s ranking in the distribution of its generation
exceeds in 5 positions the parent ranking in the prior generation (UM5). Finally, Panel (d)
compares the chance for two groups of children to reach the top-earning decile. On the
one hand, it reports UTP40,50

c which represents the probability that a child reaches the top
decile in the child’s generation conditional to parent earning being in the bottom half of the
distribution of her/his generation. On the other hand, it reports the probability for a child
to stay in the top decile, given that their parents are at the top decile.

Panel (a) suggests that our measure of intergenerational persistence (PT) is relatively
stable for the 1966-1977 birth cohorts. However a small increase in persistence is observed
for the cohorts that faced the crisis when they were between 30 and 34 years old (1968-1972
birth cohorts). Panel (b) and Panel (c) suggest that the child’s chance of moving up in the
income distribution relative to her parents is relatively stable but is a bit lower for the more
recent cohorts. This tendency is more clear in Figure 11, in which the (UM0) decreases
from 0.74 for those cohorts born before 1978, to 0.68 for the birth cohort 1981. In the case of
UM5 the probability declines from 0.67 to 0.62. Although the evolution of average relative
mobility is not expected to have a direct relationship with directional mobility trends, in
this case, this tendency seem to be consistent with the results from section 3.1. Finally, (d)
confirms that parental earning is relevant to explain the probability that a child reaches the
top decile. When the parents belong to the top decile, this probability is 3 times higher than
when the parents belong to the first half of the distribution of their generation. Finally, the
chance of these transitions is relatively stable for the 1966-1983 birth cohorts.

As a robustness check, we replicate the transitions probabilities but when we consider
the own sample earning distribution. Figures B.8 and B.9 in the Annex presents the results
for the analogous estimates for children from 30 to 34 and 28 to 32 years old respectively.
The results remain qualitatively the same.
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F I G U R A 1 0 Transitions for cohorts when child is aged 30 to 34. Global earning distribution.
(5 years average includes zeros). Notes: Graph (a) represents the probability that the child belong
to the same percentile than their parents or with a difference of +/- 10 percentile. Graph (b)
represents the probability that the child exceeded the 90 Percentile when the parents belong to the
first half of the distribution of their generation, or when the parents belong to the top Decile of the
distribution of their generation. Graph (c) represents the likelihood for an individual to surpass
their parent’s place in the distribution. Graph (d) represents the likelihood for an individual to
surpass their parent’s place in the distribution by a amount of 5 positions. Coefficients are OLS
estimates, over 100,850 observations. The dotted lines identify the cohorts whose permanent
income was generated considering 2002 income. Source: Own elaboration based on social security
records.
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F I G U R A 1 1 Transitions for cohorts when child is aged 30 to 34. Global earning distribution.
(5 years average excludes zeros). Notes: Graph (a) represents the probability that the child belong
to the same percentile than their parents or with a difference of +/- 10 percentile. Graph (b)
represents the probability that the child exceeded the 90 Percentile when the parents belong to the
first half of the distribution of their generation, or when the parents belong to the top Decile of the
distribution of their generation. Graph (c) represents the likelihood for an individual to surpass
their parent’s place in the distribution. Graph (d) represents the likelihood for an individual to
surpass their parent’s place in the distribution by a amount of 5. Coefficients are OLS estimates,
over 100,850 observations. The dotted lines identify the cohorts whose permanent income was
generated considering 2002 income. Source: Own elaboration based on social security records.

4 | EFFECT OF THE CRISIS ON INTERGENERATIONAL MOBILITY LE-
VELS

Our main objective in this section focuses on estimating the potential effects of unemploy-
ment events experimented by the household around the 2002 macroeconomic crisis. First,
we explore whether there are significant impacts in the short and medium term for the wor-
kers directly affected by the negative event in the crisis, and then focus on intergenerational
outcomes. As in the previous section, the analysis focuses on the effects related to formal
jobs and does not address informality 20

20The informal sector may buffers the loss of work produced by the economic cycle.
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4.1 | First stage: 2002 crisis effect on parents generation

As a first approximation to the effects of the adverse event on earnings, we show in Figure
12 the evolution of income before and after the event for our treatment and control groups.
We include as treated the group of workers between 45 and 65 years old that perceive
unemployment insurance benefits around the 2002 crisis. In the control group, on the other
hand, we include the set of workers who did not experience separations with the labor
market around the crisis.

In the period of largest impact of the crisis on the labor market, both groups of workers
register decreases in their real wages. However, the extent of the decline is substantially
larger for the treatment group, with a drop of approximately 30 % in the first quarter after the
unemployment event. The decline in control group wages is significantly lower, potentially
explained by the inflation process in the period and not by a reduction in the nominal
income for these workers. Starting in the third quarter after the shock, workers face a fast
recovery of earnings up to approximately six quarters. From that moment on, the growth
rate of wages diminishes, and earnings do not recover the level they had 3 years before
the shock. This pattern of recovery is similar to previous evidence for developed countries
(Oreopoulos et al., 2008; Jacobson et al., 1993; Couch and Placzek, 2010), and in particular to
that found by Amarante et al. (2013) for Uruguay.

F I G U R A 1 2 Evolution of labor incomes before and after the unemployment event (treated
vs control workers). Notes: The treatment group include the set of workers with unemployment
event between june of 2002 and july of 2003. The control group is the set of workers without a
separation in the period. Source: Own elaboration based on social security records.

In section 3.1, we discussed the results for a sub-sample of parent-sons pairs for whom
it is possible to recover their permanent income. In Figure B.10, we replicate the results of
the Figure 12 but only including the parents that belong to this sub-sample. The earnings
pattern is analogous to the previous one for control and treatment groups. Again treated
individuals show a larger reduction in their wages, particularly in the first year after the
shock.

A potential concern for our identification strategy is the decline in income experien-
ced before the event. These pre-shock trends may be a challenge for the identification
strategy, pointing to a possible selection of workers laid off by firms, even in the type of
macroeconomic shock that we are analyzing.

As we mentioned in the section 2.4.3, the use of individual fixed effects allows us to
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mitigate the possible biases caused by the presence of selection at the time of the dismissals.
The Figure 13 shows the main results for the panel event-study model (equation 10). The
coefficients represent the effect of the treatment vs control group against the quarter prior
to the unemployment shock (leads and lags in the equation 10). Panel (a) specification
includes worker characteristics (gender, age, and job characteristics) and time-fixed effects.
Our preferred specification, which incorporates individual fixed effects, is presented in
Panel (b).

In both specifications, a negative and significant effect is observed due to the shock,
which reduces income between 40 % and 50 % in the first quarter after the unemployment
insurance event. The following quarters show a recovery of labor incomes, but without
reaching the levels prior to the shock in the following 3 years (the level of wages remains
close to 30 % below the pre-event levels).

Regarding the identification strategy, a clear trend before the shock is not observed, howe-
ver, the set of coefficients corresponding to lags are significant (Lagsk coefficients). However,
the strong negative effects and their persistence over time suggest that the unemployment
event had consequences on the income path of the affected workers.21
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(a) Time fixed effects
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(b) Time and individual fixed effects

F I G U R A 1 3 Effect of unemployment event on parents’ generation (panel event-study estima-
tion). Notes: The Figure shows the estimation of the equation 10. The treatment group include
the set of workers with unemployment event between june of 2002 and july of 2003. The control
group is the set of workers without a separation in the period. Panel (a) include time fixed effects
and panel (b) include time and individual fixed effects. Source: Own elaboration based on social
security records.

4.2 | Effects on second generation

The effects of the 2002 crisis for the treated workers may have consequences for other
members of the household through several channels: lower investments in human capital,
weaker networks and transmission of employers, early entries into the labor market (the
typical added work effect related with household’s survival strategies). Next, we explore
if these channels work in our case, and part of the shock experienced by the household is
transferred to the second generation.

First, we explore the effects of the shock on the path of earnings of the second generation
in their first years of activity in the labor market. Because insertion into the labor market can

21An additional identification strategy will be explored, exploiting the unemployment events caused by the
closure of firms, which potentially has a greater degree of exogeneity than the set of unemployment events
due to the 2002 crisis.
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have long-lasting consequences on future income trajectories, the shock in the household
could advance the moment of entry to the labor market for a group of sons or daughters, or
increase the propensity to accept lower-income jobs to mitigate the effects of the adverse
shock at the household level.

Joint sign. pre-trend:
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(a) Average effect (sons between 10 and 30 years
old at the moment of the shock
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(b) Sons between 10 and 20 years old at the
moment of the shock
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(c) Sons between 20 and 30 years old at the
moment of the shock

F I G U R A 1 4 Effect of unemployment event on second generation current incomes (panel
event-study estimation). First years of activity in labour market Notes: The treatment group is
the set of children with parents who experienced an unemployment event. The control group is
the set of sons without shocks at the household level. Time 0 in normalised to the period when
individuals turn 25 years old. Panel (a) include the set of sons from households in the treatment
or control groups. Panel (b) include the set of sons below 20 years old at the moment of the shock.
Panel (c) include the set of sons above 20 years old at the moment of the shock. Source: Own
elaboration based on social security records.

Figure 14 shows the evolution of earnings for the sons generation. We use a model
similar to the equation 10 with three important modifications. First, our variable of interest
is the current income of the younger generation. Second, the treatment group is defined
by the shock received by the parents in the 2002 crisis, and not directly by the individuals
analyzed. Finally, to analyze the income trajectory in the first years of work activity, we
establish moment zero as the period when young people turn 25 years old.

Panel (a) of the Figure 14 shows the effects on current income for the set of children with
parents in the control or treatment groups used in the section 4.1. For the average generation
of children, no significant differences are observed, at least until they approach 30 years of
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age (20 quarters after the time set as the 0 periods).
In panels (b) and (c) we present the same results but divide the sample according to the

moment when their parents experienced the shock. Since it is expected that the main effects
for the second generation of an adverse event at the household level are concentrated in the
younger ages, we split the children taking into account whether they were under or over 20
years old at the time of the shock. The results of Panel (b) suggest that the group of children
that were younger at the time of the crisis presents a growing gap between the group of
treated and controls over time. This implies that the shock at the household level has effects
on current income trajectories in the second generation. These results contributes evidence
to answer the research question 2 raised in section 1.

Finally, we explore the possibility that the macroeconomic shock has an impact on the
permanent income of the second generation, and potentially on the intergenerational income
transmission mechanism (equation 12 of the empirical strategy). Table 2 report the treatment
effects on the permanent income of children. The model is estimated for three definitions of
permanent income, depending on the age used for its measurement: 24 to 28 (columns 1
to 3), 28 to 32 (columns 4 to 6), and 30 to 34 (columns 7 to 9). In this case, we incorporate
earlier ages in the life cycle in the estimate, to include cohorts of children who suffered the
crisis before entering the labor market. As we discussed in the methodological section, the
potential life cycle biases when incorporating earlier ages can be mitigated if we assume that
these biases are similar between the treated and control groups. Table 2 presents the results
for an approximation of permanent income through rankings. While in Table A.3 in the
appendix the estimates for the logarithm of income of parents and children are replicated.

C U A D R O 2 Effect of unemployment event on the permanent income of children (treatment
vs control households).

Age group: 24-28 Age group: 28-32 Age group: 30-34

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

Unemployment 2002 -3.579*** -0.138 0.913 -5.417*** -0.816* 0.772 -5.274*** -0.470 2.207**

(0.307) (0.314) (0.683) (0.422) (0.429) (0.887) (0.517) (0.521) (1.050)

Parents Ranking 0.186*** 0.189*** 0.229*** 0.233*** 0.235*** 0.240***

(0.00407) (0.00432) (0.00518) (0.00544) (0.00593) (0.00618)

Parents Ranking*Treat -0.0218* -0.0351** -0.0620***

(0.0127) (0.0173) (0.0211)

Son’s age and cohort

Parents sex and age

Observations 88,567 88,535 88,535 56,779 56,768 56,768 42,652 42,645 42,645

R-squared 0.013 0.037 0.037 0.007 0.044 0.044 0.009 0.050 0.050

Notes: *** p<0.01, ** p<0.05, * p<0.1. The dependent variable is the permanent income of the
children measured in three age groups (24-28, 28-32, and 30-34). The estimation is based on the
equation 12. The first specification only includes the treatment effect (columns (1), (4) and (7)), the
second specification controls for the permanent income of the parents (columns (2), (5) and (8)),
while the third specification incorporates an interaction between the treatment and the income
of the parent generation (columns (3), (6) and (9)). Source: Own computations based on social
security records.

The first specification only includes the effect of treatment on the permanent income
of the children (columns (1), (4), and (7) of Table 2). In all cases the effect is negative and
significant, suggesting that the negative shock experienced by the parents is carried over
to the next generation. However, part of the effects of the shock suffered by the household
may be transmitted through the permanent income of the parents.

In the second specification, we include the permanent income of the parents as control. As
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observed in columns (2), (5), and (8) the coefficient for this income gives us an approximation
to the level of intergenerational persistence for the subgroup of controls and treats used in
these estimates (parameter β in the equation 12). In all cases, it is between 0.19 and 0.23
depending on the age range, similar levels to those reported in the first section of results
(section 3.1). The coefficient of interest shows a negative effect, although in this case, not
significant (the exception is the coefficient for the 28-32 age group, which is statistically
significant at 10 %).

The last specification of the model incorporates the potential effect of the adverse event
on the intergenerational transmission (parameter θc in the equation 12). As observed in
columns (3), (6), and (9), the interaction shows a negative and significant effect. In this
sense, the consequences of the shock at the household level seem to be transferred to the
second generation but mediated by the mechanisms of intergenerational transmission of
income.The joint reading of the estimated parameters suggested that the effect of the crisis
on intergenerational transmission is concentrated in children from households located in
the middle and upper part of the distribution.

The results, provide evidence to answer the research question 3, suggest a reduction in
the levels of intergenerational persistence due to the macroeconomic crisis. There are diverse
explanations for this increase in intergenerational mobility. First, the macroeconomic shock
could destroy part of the social capital and networks of the workers, mitigating one of the
channels of intergenerational transmission of income. On the other hand, the composition of
those affected by the crisis could have a role in the observed result. Given that lower-income
households are less likely to reduce their position in the income distribution (they are
already in the lower tail of the distribution), the result may reflect a loss of income from the
middle or upper-middle strata due to the adverse event. The sons of treated households
in these middle strata lose expected income due to the shock, which translates into less
intergenerational persistence.

A possible concern of the previous estimates is the imbalance in the sex of the parents
between treated and controls.22 The levels of intergenerational mobility show differences by
sex (see Figure B.6 in the annex), so the treatment effect could capture part of a composition
effect.

We follow two complementary strategies to mitigate the potential consequences of
this imbalance. First, on Table 3 we estimate the model independently for fathers and
mothers. The first specification (columns (1), (4), and (7)) confirm a direct and negative
effect of treatment on the permanent income of the children. The magnitude of the effect
is similar when the unemployment event refers to fathers or mothers. However, we found
relevant differences when incorporating the parents’ income as part of the model. Although
the parameter of intergenerational persistence (parameter β in the equation 12) is similar
for fathers and mothers, the effect of unemployment on children’s’ permanent income
seems to depend on which parent was affect by the shock. The treatment effect continues
to be negative and significant when incorporating only fathers on all the specifications
and age groups (Columns (2), (5) and (8) in Panel A). On the other hand, in the case of
mothers (Panel B), the treatment effect disappears as in our average estimates but observing
a significant effect in the intergenerational income transmission mechanism (interaction
between treatment and the permanent income of the parents). The differential effects of
mothers and fathers unemployment on the permanent income of the children could be
associated with the feature that the role of "secondary worker"still prevails among most
women 23 More analysis is needed to interpret these differences.

22For example, in the estimates for the 28 to 32-year-old age bracket, the proportion of male parents is approxi-
mately 40 % for those treated, but less than 20 % for the control group.

23For the analysed generations of mothers, women with low and medium education in Uruguay tend to follow
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C U A D R O 3 Effect of unemployment event on the permanent income of children by sex of
parents (treatment vs control households).

Age group: 24-28 Age group: 28-32 Age group: 30-34

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

Panel A: Fathers

Unemployment 2002 -3.506*** -1.034** -0.485 -4.420*** -1.764** -0.738 -5.420*** -3.208*** -3.965

(0.421) (0.422) (1.019) (0.691) (0.692) (1.614) (1.060) (1.055) (2.509)

Parents Ranking 0.206*** 0.208*** 0.228*** 0.231*** 0.203*** 0.201***

(0.00682) (0.00756) (0.0111) (0.0123) (0.0168) (0.0184)

Parents Ranking*Treat -0.0102 -0.0196 0.0293

(0.0175) (0.0284) (0.0414)

Observations 29,971 29,961 29,961 11,774 11,773 11,773 5,269 5,268 5,268

R-squared 0.036 0.066 0.066 0.027 0.062 0.062 0.025 0.054 0.054

Panel A: Mothers

Unemployment 2002 -2.664*** 0.868* 2.288** -4.602*** -0.292 1.311 -4.064*** 0.326 3.316***

(0.459) (0.465) (0.945) (0.539) (0.544) (1.081) (0.593) (0.598) (1.142)

Parents Ranking 0.179*** 0.182*** 0.232*** 0.234*** 0.241*** 0.245***

(0.00507) (0.00525) (0.00586) (0.00607) (0.00634) (0.00656)

Parents Ranking*Treat -0.0337* -0.0389* -0.0685***

(0.0197) (0.0228) (0.0248)

Observations 58,585 58,574 58,574 45,003 44,995 44,995 37,382 37,377 37,377

R-squared 0.008 0.028 0.028 0.006 0.039 0.039 0.008 0.045 0.045

Son’s age and cohort

Parents sex and age

Notes: *** p<0.01, ** p<0.05, * p<0.1. The dependent variable is the permanent income of the
children measured in three age groups (24-28, 28-32, and 30-34). The estimation is based on
the equation 12. Panel A include only fathers and Panel B mothers. The first specification only
includes the treatment effect (columns (1), (4) and (7)), the second specification controls for
the permanent income of the parents (columns (2), (5) and (8)), while the third specification
incorporates an interaction between the treatment and the income of the parent generation
(columns (3), (6) and (9)). Source: Own computations based on social security records.

As a second strategy, we selected a sample of controls based on the characteristics of the
parents prior to shock (Table A.4).24 The main difference with respect to the average results
presented in Table 2 is that, in this case, the treatment effect is not significant. However,
this could be explained by the reduction in the number of observations when selecting a
sub-sample of controls.

Finally, we evaluate if this average effect may conceal significant impacts according to
the age at which the generation of children suffered the impact. The shock in the household
can have stronger consequences if it affects the investments in education and human capital
that the household makes in the younger generation. Additionally, it can affect the moment
in which young people enter the labor market, affecting their future income trajectories.
Both effects would be concentrated in cohorts of children affected by the crisis in ages under
or close to 20 years.

Figure 15 shows the results for different cohorts of children. As expected, the negative
results of treatment seem to be concentrated in the younger sons at the time of shock (15-18
and 19-22), however, the results are not significant. Again, the imprecise estimation could be

a secondary labor force behavior (Espino et al., 2017)
24We construct a sub-sample from the nearest neighbour method including age, sex, income prior to the shock,

and employment characteristics as co-variables.
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due to the low number of observations when working with sub-samples of our treatment
and control groups.
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F I G U R A 1 5 Effect of unemployment event on the permanent income of children by sons
cohorts (treatment vs control households). Notes: The dependent variable is the permanent
income of the children measured in in four groups according to their age at the time of shock
(15-18, 19-22, 23-26 and 27-30). The estimation is based on the equation 12. The specification
includes permanent income of the parents as a control. Source: Own computations based on social
security records.

5 | FINAL COMMENTS

The average IRA estimates for children at ages 30-34 is between 0.20 and 0.25. This is in
line with previous studies available for Uruguay and in the international context, it places
Uruguay in an intermediate place in terms of the degree of intergenerational mobility. The
results suggest a heterogeneity on the degree of intergenerational earning mobility across
birth cohorts.

Like in previous studies for other countries, our results regarding trends are very sen-
sitive to the measure of intergenerational mobility that is considered. In particular, when
we estimate the IRA for each cohort, the tendency depends on the specification considered
and the inclusion of intercepts by cohorts. Concerning absolute mobility, the alternative
strategies indicate a higher mobility for the later cohorts. We find a consistent pattern to
these results when incorporating the life cycle, the sex of the children, and alternative criteria
to define the income of the parents.

The estimates that incorporate an identification strategy to derive the effects of the macro
shock show, in the first place, negative and significant impacts on the income of the affected
workers (parents with unemployment events), mainly concentrated in the first year after
the event but which persist in the med-term.These significant effects allowed us to advance
in the potential transmission of this shock between generations.

The shock experienced by the parents has a negative and significant effect on the next
generation. However, the magnitude of the effect depends on the position of the parents
and the age of the children at the moment of the shock. The differences regarding the age
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of the children could be related with loses in specific human capital investment and the
conditions of entry in the labor market.

On the other hand, the results suggest that the effects in the second generation are greater
for those children whose parents are located in the middle and upper part of the income
distribution. This could be consistent with the fact that the adverse shock faced by parents
decreases the social capital, networks and specific capital of families. But also, this could be
explained by a mechanical effect due to the fact that the relative mobility is higher in the
lower part of the distribution. Finally, the results suggest that the IRA is slightly lower for
families in with the parents lost their jobs compared with those families whose parents keep
their job.

Further robustness checks are expected in the future to confirm the validity of the results
about the intergenerational transmission of the shock produced by the 2002 crisis. On the
one hand, we will consider alternative control groups that have similar characteristics but
whose earning has not been affected by the macroeconomic crisis (e.g. public employers).
Second, we would consider as an exogenous shock the parents who lost their jobs due to
the closure of firms in 2002.

The results are relevant to understand the intergenerational persistence of earnings
inequality. The shock experienced by the parents has a negative and significant effect on the
next generation. Evidence suggests possible labor market mechanisms that affect levels of
intergenerational transmission. The position of the household at the time of facing the shock,
and the age of the children at the time of the event are relevant to determine the magnitude
of the negative effect. This has an important relevance to mitigate the consequences of
macroeconomic crises, and reduce the negative effects in the medium and long term.
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A | APPENDIX

C U A D R O A . 1 Recruitment of individuals identified as children with respect to the total of
30-year-old workers. By quantiles of labor income and cohort

N Decile 1 Decile 2 Decile 3 Decile 4 Decile 5 Decile 6 Decile 7 Decile 8 Decile 9 Decile 10

1996 1760 8,11 % 8,54 % 8,05 % 6,82 % 8,11 % 7,09 % 7,68 % 7,78 % 7,63 % 6,87 %

1997 2235 9,84 % 9,59 % 9,64 % 10,92 % 10,54 % 8,60 % 10,04 % 8,50 % 8,31 % 8,75 %

1998 2705 9,97 % 11,51 % 11,91 % 11,66 % 12,06 % 10,91 % 11,96 % 11,71 % 11,41 % 11,17 %

1999 3422 13,84 % 14,81 % 14,94 % 13,90 % 14,91 % 14,30 % 14,59 % 13,45 % 14,60 % 13,90 %

2000 3909 15,35 % 16,17 % 16,42 % 16,42 % 17,54 % 15,10 % 15,61 % 16,83 % 16,27 % 16,01 %

2001 4560 17,09 % 16,99 % 17,29 % 17,83 % 16,90 % 18,36 % 17,97 % 18,43 % 17,24 % 19,01 %

2002 5158 19,74 % 19,14 % 20,63 % 20,74 % 21,96 % 21,18 % 21,13 % 23,73 % 23,17 % 21,03 %

2003 5926 25,84 % 22,36 % 22,96 % 24,20 % 24,65 % 24,21 % 23,60 % 24,67 % 24,84 % 26,50 %

2004 6925 23,93 % 26,92 % 26,77 % 27,28 % 28,59 % 28,36 % 28,48 % 26,99 % 28,36 % 28,60 %

2005 7757 27,07 % 25,91 % 27,44 % 28,72 % 29,02 % 27,33 % 28,42 % 29,43 % 30,03 % 29,76 %

2006 8788 25,96 % 28,08 % 27,95 % 27,99 % 29,59 % 27,28 % 29,06 % 28,79 % 30,47 % 31,44 %

2007 9174 24,89 % 24,74 % 23,84 % 26,14 % 25,71 % 27,93 % 27,02 % 28,33 % 28,89 % 30,63 %

2008 9624 23,40 % 22,43 % 24,10 % 24,60 % 24,88 % 26,14 % 26,00 % 27,78 % 29,40 % 30,33 %

2009 9847 22,96 % 21,52 % 23,86 % 25,94 % 25,94 % 25,20 % 27,05 % 27,93 % 29,32 % 31,49 %

2010 9577 21,63 % 21,47 % 22,32 % 23,12 % 22,62 % 23,51 % 25,40 % 27,34 % 28,02 % 29,88 %

2011 10228 22,06 % 21,49 % 23,91 % 24,17 % 24,14 % 25,43 % 26,46 % 28,07 % 28,62 % 30,96 %

Notes: This table presents the number of children for each cohort and how much they represent
from each decile of their respective generation for a specific year. As an example, the 1966 cohort
includes all individuals identified as children in the employment history records at age 30 (1996
records). The next cohort, 1967, considers the year 1997, and so on. For the cohorts from 1966 to
1981, it is possible to identify formal incomes between the ages of 30 to 34, for the construction of
their permanent income. Source: Own elaboration based on social security records.

C U A D R O A . 2 Statistics by cohort. Age group: 30-34

Children Parents
SDp / SDc

Mean ranking Mean income SD Mean ranking Mean income SD

1966 44.1 262,776.2 33.09 29.43 210,854.9 21.88 0.66

1967 43.98 261,899 32.27 29.80 153,423.9 22.19 0.69

1968 44.42 258,354 32.65 30.34 157,343.6 22.66 0.69

1969 42.18 232,694.2 32.82 30.58 169,104 22.55 0.69

1970 41.64 217,686.7 32.80 31.27 161,073.7 23.06 0.70

1971 41.78 219,029.4 33.02 32.13 166,254.1 23.12 0.70

1972 42.58 215,304.6 32.57 32.74 178,409.8 23.55 0.72

1973 43.02 222,679.8 32.49 33.02 185,641.6 23.97 0.74

1974 43.93 238,111.6 32.07 33.36 185,101 23.95 0.75

1975 44.90 269,399.8 32.11 34.24 187,047.7 24.24 0.76

1976 46.03 281,484.2 32.10 34.44 190,324.7 24.53 0.76

1977 46.76 305,477.9 32.43 35.24 202,712.3 24.81 0.77

1978 48.09 341,594 32.44 35.71 193,753.1 24.95 0.77

1979 49.16 367,149 32.36 37.04 195,248.2 25.58 0.79

1980 49.46 397,188 31.93 37.55 196,405.7 25.61 0.80

1981 50.15 481,560.2 31.97 38.79 212,570.7 26.26 0.82

Notes: The table presents several statistic measures for each cohort of children aged 30 to 34.
Column SDp/SDc refers to the resulting quotient between the standard deviation of parents and
the standard deviation of children in each cohort. All estimations are based in global earning
distribution. 5 years averages includes zeros. Source: Own elaboration based on social security
records.
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C U A D R O A . 3 Effect of unemployment event on the permanent income of children by sex of
parents (treatment vs control households). Log of permanent income

Age group: 24-28 Age group: 28-32 Age group: 30-34

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

Unemployment 2002 -0.167*** -0.0234 0.590*** -0.238*** -0.0378 0.911*** -0.246*** -0.0172 1.310***

(0.0167) (0.0172) (0.158) (0.0237) (0.0243) (0.209) (0.0299) (0.0305) (0.253)

Parents Ranking 0.167*** 0.175*** 0.208*** 0.219*** 0.222*** 0.236***

(0.00475) (0.00515) (0.00641) (0.00693) (0.00769) (0.00828)

Parents Ranking*Treat -0.0516*** -0.0807*** -0.114***

(0.0131) (0.0175) (0.0214)

Son’s age and cohort

Parents sex and age

Observations 88,567 88,535 88,535 56,779 56,768 56,768 42,652 42,645 42,645

R-squared 0.153 0.166 0.166 0.043 0.064 0.064 0.120 0.143 0.143

Notes: *** p<0.01, ** p<0.05, * p<0.1. The dependent variable is the log of permanent income of
the children measured in three age groups (24-28, 28-32, and 30-34). The estimation is based on
the equation 12. The first specification only includes the treatment effect (columns (1), (4) and
(7)), the second specification controls for the permanent income of the parents (columns (2), (5)
and (8)), while the third specification incorporates an interaction between the treatment and the
income of the parent generation (columns (3), (6) and (9)). Source: Own computations based on
social security records.

C U A D R O A . 4 Effect of unemployment event on the permanent income of children by sex of
parents (treatment vs control households). Sub-sample of controls by nearest neighbour method

Age group: 24-28 Age group: 28-32 Age group: 30-34

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

Unemployment 2002 -0.613 -0.137 1.923** -0.738 -0.328 -0.354 0.240 0.536 2.771*

(0.441) (0.436) (0.977) (0.604) (0.597) (1.281) (0.740) (0.729) (1.517)

Parents Ranking 0.193*** 0.219*** 0.199*** 0.198*** 0.201*** 0.232***

(0.00945) (0.0145) (0.0129) (0.0197) (0.0160) (0.0246)

Parents Ranking*Treat -0.0430** 0.000588 -0.0522*

(0.0185) (0.0254) (0.0315)

Son’s age and cohort

Parents sex and age

Observations 18,236 18,236 18,236 9,886 9,886 9,886 6,537 6,537 6,537

R-squared 0.024 0.047 0.047 0.012 0.039 0.039 0.013 0.043 0.044

Notes: *** p<0.01, ** p<0.05, * p<0.1. The dependent variable is the permanent income of the
children measured in three age groups (24-28, 28-32, and 30-34). The estimation is based on
the equation 12. We include as control group a sub-sample from the nearest neighbour method
including age, sex, income prior to the shock,and employment characteristics as co-variables.
The first specification only includes the treatment effect (columns (1), (4) and (7)), the second
specification controls for the permanent income of the parents (columns (2), (5) and (8)), while
the third specification incorporates an interaction between the treatment and the income of the
parent generation (columns (3), (6) and (9)). Source: Own computations based on social security
records.
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C U A D R O A . 5 Effect of unemployment event on the log of permanent income of children by
sex of parents (treatment vs control households). Sub-sample of controls by nearest neighbour
method

Age group: 24-28 Age group: 28-32 Age group: 30-34

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

Unemployment 2002 -0.0238 0.00750 0.671*** -0.0240 0.0117 0.609* -0.00774 0.0281 1.081**

(0.0241) (0.0240) (0.248) (0.0343) (0.0342) (0.348) (0.0429) (0.0427) (0.436)

Parents Ranking 0.148*** 0.185*** 0.153*** 0.187*** 0.151*** 0.214***

(0.0101) (0.0169) (0.0139) (0.0245) (0.0172) (0.0314)

Parents Ranking*Treat -0.0556*** -0.0506* -0.0899**

(0.0206) (0.0291) (0.0368)

Son’s age and cohort

Parents sex and age

Observations 18,236 18,236 18,236 9,886 9,886 9,886 6,537 6,537 6,537

R-squared 0.148 0.159 0.159 0.051 0.065 0.065 0.123 0.138 0.139

Notes: *** p<0.01, ** p<0.05, * p<0.1. The dependent variable is the log of permanent income of
the children measured in three age groups (24-28, 28-32, and 30-34). The estimation is based on
the equation 12. We include as control group a sub-sample from the nearest neighbour method
including age, sex, income prior to the shock,and employment characteristics as co-variables.
The first specification only includes the treatment effect (columns (1), (4) and (7)), the second
specification controls for the permanent income of the parents (columns (2), (5) and (8)), while
the third specification incorporates an interaction between the treatment and the income of the
parent generation (columns (3), (6) and (9)). Source: Own computations based on social security
records.



LEITES ET AL. 47

Daughters

1966

1967

1969 1970
1971

1972
1973

1976
1978 1979

1980
1981

1968
1974

1975

1977

.0
5

.1
.1

5
.2

.2
5

.3
IR

A

1966 1968 1970 1972 1974 1976 1978 1980 1982
Cohorts

Cohort if is significant Cohort if is not significant Average IRA

(a) Permanent income includes zeros

1966

1967

1969 1970 1971

1973

1978 1979
1980

1981

1968
1972 1974

1975

1976
1977

.0
5

.1
.1

5
.2

.2
5

.3
IR

A

1966 1968 1970 1972 1974 1976 1978 1980 1982
Cohorts

Cohort if is significant Cohort if is not significant Average IRA

(b) Permanent income excludes zeros

Sons

1966 1969 1970

1974

1979 1980 1981

1967 1968

1971
1972

1973
1975

1976
1977

1978

.0
5

.1
.1

5
.2

.2
5

.3
IR

A

1966 1968 1970 1972 1974 1976 1978 1980 1982
Cohorts

Cohort if is significant Cohort if is not significant Average IRA

(c) Permanent income includes zeros

1969
1970

1974

1979 1980 1981

1966 1967

1968

1971
1972

1973
1975

1976

1977 1978

.0
5

.1
.1

5
.2

.2
5

.3
IR

A

1966 1968 1970 1972 1974 1976 1978 1980 1982
Cohorts

Cohort if is significant Cohort if is not significant Average IRA

(d) Permanent income excludes zeros

F I G U R A B . 1 Intergenerational Ranking Association by cohorts when daughters and sons
are considered separately. Global earning distribution. Notes: Cohorts when child is aged 30
to 34. The dependent variable is the average offspring percentiles rank. Children and Parent
percentiles based on own sample earning distribution for each generation. Panel (a) 5-years
average includes years with zero earnings. Panel (b) 5-years average includes only years with
positive earnings.The dotted lines identify the cohorts whose permanent income was generated
considering 2002 income. Coefficients are WLS estimates , over 100,850 observations (52,629
daughters and 48,219 sons). Controls: children’s sex, parent’s age, and parent’s sex. Source: Own
elaboration based on social security records.
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F I G U R A B . 2 Intergenerational Ranking Association by cohorts. Global earning distribution
(cohorts when child is aged 28 to 32). Notes: Cohorts when child is aged 28 to 32, parents aged
45-65. The dependent variable is the average offspring percentiles rank. Children and Parent
percentiles based on global earning distribution for each generation. The dotted lines identify
the cohorts whose permanent income was generated considering 2002 income. Panel (a) 5-years
average includes years with zero earnings. Panel (b) 5-years average includes only years with
positive earnings. Coefficients are WLS estimates, over 131,895 observations. Controls: children’s
sex, parent’s age and parent’s sex. Source: Own elaboration based on social security records.
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(b) Permanent income excludes zeros

F I G U R A B . 3 Intergenerational Ranking Association by cohorts. Own sample earning distri-
bution (cohorts when child is aged 28 to 32). Notes: cohorts when child is aged 28 to 32, parents
aged 45-65. The dependent variable is offspring’s percentiles rank based on average earning.
Children and Parent percentiles based on own sample earning distribution for each generation.
The dotted lines identify the cohorts whose permanent income was generated considering 2002
income. Panel (a) 5-years average includes years with zero earnings. Panel (b) 5-years average
includes only years with positive earnings. Coefficients are WLS estimates, over 131,895 observa-
tions. Controls: children’s sex, parent’s age and parent’s sex. Source: Own elaboration based on
social security records.
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(b) Intercepts

F I G U R A B . 4 Intergenerational Ranking Association by cohorts, multiple intercepts. Global
earning distribution (cohorts when child is aged 28 to 32). Notes: The dependent variable is the
average offspring percentiles rank. Children and Parent percentiles based on global earning
distribution for each generation, 5-years average includes years with zero earning. Panel (a)
5-years average includes years with zero earning. The dotted lines identify the cohorts whose
permanent income was generated considering 2002 income. Coefficients are WLS estimates,
over 131,895 observations. Controls: children’s sex, parent’s age, and parent’s sex. Source: Own
elaboration based on social security records.
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(a) Global earning distribution
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(b) Own sample earning distribution

F I G U R A B . 5 Intergenerational Ranking Association by cohorts. Global and own earning
distribution, 5 years average includes zeros (cohorts when child is aged 24 to 28). Notes: Cohorts
when child is aged 24 to 28, parents aged 45-65. The dependent variable is offspring’s percentiles
rank based on average earning for own sample, and the average offspring percentiles rank for
global sample. Children and Parent percentiles based on global earning distribution (Panel a)
and own sample earning distribution (Panel b) for each generation. The dotted lines identify
the cohorts whose permanent income was generated considering 2002 income. Coefficients are
WLS estimates, over 204,121 observations. Controls: children’s sex, parent’s age and parent’s sex.
Source: Own elaboration based on social security records.
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(a) Global earning distribution

1966−68
1969−71 1972−74 1975−77 1978−80 1981

1966−68 1969−71
1972−74

1975−77
1978−80 1981

0
.1

.2
.3

.4
IR

A

1966−1968 1969−1971 1972−1974 1975−1977 1978−1980 1981
Cohorts

Average beta Beta by cohort − mothers

Beta by cohort − fathers

(b) Own sample earning distribution

F I G U R A B . 6 Intergenerational Ranking Association by grouped cohorts when fathers and
mothers are considered separately. 5 years average includes zeros. Notes: Cohorts when child is
aged 30 to 34. The dependent variable is offspring’s percentiles rank based on average earning
for own sample, and the average offspring percentiles rank for global sample. The child cohorts
are grouped in threes, leaving the last year (1981) as a group by itself. The dotted lines identify
the cohorts whose permanent income was generated considering 2002 income. Panel (a) 5-years
average includes years with zero earnings, using the global earning distribution. Panel (b) 5-years
average includes years with zero earnings, using own sample earning distribution. Coefficients
are WLS estimates, over 100,850 observations. Controls: children’s sex, parent’s age, and parent’s
sex. Source: Own elaboration based on social security records.
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(a) Permanent income includes zeros
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(b) Permanent income excludes zeros

F I G U R A B . 7 Expected percentile of earning rank of sons based on parent’s earning rank.
5 years average includes zeros, own sample earning distribution. Notes: Cohorts when child is
aged 30 to 34. The dependent variable is offspring’s percentiles rank based on average earning.
Children and Parent percentiles based on global earning distribution for each generation. Estima-
tes based on non-parametric methods, over 100,850 observations. Source: Own elaboration based
on social security records.
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F I G U R A B . 8 Transitions for cohorts when child is aged 30 to 34. Own sample earning
distribution. (5 years average includes zeros). Notes: Graph (a) represents the probability that the
child belong to the same percentile than their parents or with a difference of +/- 10 percentile.
Graph (b) represents the likelihood for an individual to surpass their parent’s place in the
distribution. Graph (c) represents the likelihood for an individual to surpass their parent’s place
in the distribution by a amount of 5. Graph (d) represents the probability that the child exceeded
the 90 Percentile when the parents belong to the first half of the distribution of their generation, or
when the parents belong to the top Decile of the distribution of their generation. Coefficients are
OLS estimates, over 100,850 observations. The dotted lines identify the cohorts whose permanent
income was generated considering 2002 income. Source: Own elaboration based on social security
records.
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F I G U R A B . 9 Transitions for cohorts when child is aged 28 to 32. Own sample earning
distribution. (5 years average includes zeros). Notes: Graph (a) represents the probability that the
child belong to the same percentile than their parents or with a difference of +/- 10 percentile.
Graph (b) represents the likelihood for an individual to surpass their parent’s place in the
distribution. Graph (c) represents the likelihood for an individual to surpass their parent’s place
in the distribution by a amount of 5. Graph (d) represents the probability that the child exceeded
the 90 Percentile when the parents belong to the first half of the distribution of their generation, or
when the parents belong to the top Decile of the distribution of their generation. Coefficients are
OLS estimates, over 131,895 observations. The dotted lines identify the cohorts whose permanent
income was generated considering 2002 income. Source: Own elaboration based on social security
records.
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F I G U R A B . 1 0 Evolution of labor incomes before and after the unemployment event (treated
vs control parents). Notes: The treatment group include the set of parents with unemployment
event between june of 2002 and july of 2003. The control group is the set of parents without a
separation in the period. Source: Own elaboration based on social security records.
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