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Resumen

El mercado laboral informal constituye una parte significativa del empleo en Pert, donde mas de dos
tercios de los trabajadores se encuentran en la economia informal. Este estudio explora la prevalencia,
los determinantes y las dindmicas de la informalidad laboral en Perti, considerando el margen
extensivo, en el que las empresas no registradas contratan trabajadores no registrados, y el margen
intensivo, en el que, aunque las empresas estén registradas ante las autoridades tributarias, contratan
empleados de manera informal. Aprovechando la Encuesta Nacional de Hogares (ENAHO) entre los
afios 2007 y 2019, el documento identifica factores clave que determinan la informalidad, como el
género, la edad, la experiencia y la educacion. Ademas, se analizan las transiciones hacia y desde la
informalidad laboral, asi como los factores que influyen en dichas transiciones a lo largo del tiempo.
Los hallazgos sugieren que la informalidad laboral esta influenciada tanto por condiciones econémicas
estructurales como por caracteristicas individuales. Finalmente, el documento explora los vinculos
entre las transiciones de los trabajadores y los cambios subsecuentes en sus ingresos laborales. Este
estudio contribuye a una comprension mas profunda del empleo informal en Pert, con lecciones para
América Latina, y ofrece perspectivas para los responsables de politicas publicas que buscan promover
la formalizacion del mercado laboral y la proteccion social.

Abstract

The informal labour market represents a significant component of employment in Peru, more than two-
thirds of the workers are situated in the informal economy. This paper explores the prevalence,
determinants, and dynamics of labour informality in Peru, considering the extensive margin, where
unregistered firms hire unregistered workers, and the intensive margin, in which, even when firms are
registered with tax authorities, hire employees off the books. Exploiting a rich household survey
(ENAHO) between 2007 and 2019, the paper identifies key determinants of informality, such as
gender, age, experience and education. Furthermore, the paper analyses transitions into and out of
labour informality and the factors influencing these transitions over time. The findings suggest that
labour and firm informality are influenced by both structural economic conditions and individual
characteristics. Finally, the paper explores the linkages between workers’ transitions and subsequent
changes in their labour income. This study contributes to a deeper understanding of informal
employment in Peru, with lessons for Latin America, offering insights for policymakers aiming to
enhance labour market formalisation and social protection.

* ] am deeply grateful to Paula Garda and Michael Koelle for their insightful feedback and suggestions, which significantly enrich this
work. All errors and omissions are mine. Corresponding author, Email: tomas.opazovalenzuela@oecd.org. OECD Economics
Department and Central Bank of Chile. The views expressed are those of the author and do not necessarily represent the views of the
Central Bank of Chile or its board members.
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Introduction

One of the main characteristics of emerging economies is the high prevalence of the informal
sector, which has significant implications for economic development and social well-being. In
these economies, approximately one-third of the gross domestic product is generated by the
informal sector, but more importantly, nearly 70% of employment is situated in the informal
economy (Perry et al., 2007}1)), (Ulyssea, 2018j2) and (Ohnsorge and Yu, 2022;3)).

Latin America is no exception, and despite the region's strong economic performance in recent
decades, high rates of labour market informality remain one of the major challenges. In this
context, workers and their families are exposed to a greater range of risks compared to formal
workers, as informality is associated with no employment protection and very low or inadequate
social protection (ILO, 20194) and (OECD, 2023;5). This sets important challenges for the design
of social security systems due to the presence of a dual system where formal sector workers
receive social protection benefits. In contrast, informal sector workers are often left without
adequate coverage, which exacerbates their vulnerability to economic shocks and instability.

Given its heterogeneous nature, defining informality is not an easy task, and it is equally
challenging for policymakers to answer the question of how to improve the security and
livelihoods of informal workers and their dependents. Perry (2007}1;) describes the different
methods used in the literature to measure informality. The application of the direct method, based
on microdata and used to characterise the size of the informal sector and the characteristics of
the firms operating within it, has been limited to a few developed countries because of the limited
availability of data®. Over the recent years, a growing literature has emerged, facilitated by the
availability of new sources of information, including household surveys and administrative
datasets (Ulyssea, 2020).

Several theories aim to explain how the informal sector interacts within the economy. The first
theory was developed by (De Soto, 1989)), who argues that the informal sector comprises a
group of potentially productive entrepreneurs who remain outside formality due to the high costs
of formalisation. The second view considers informal businesses and entrepreneurs as parasites
who are productive enough to survive in the formal sector but prefer informality to receive higher
incomes and benefit from lower costs (Busso, Fazio and Levy, 20127). The last theory posits
that informality is a survival strategy for unproductive individuals with low skills ( (Maloney,
2004)). (Ulyssea, 2018y) shows that these theories are not mutually exclusive but rather
complementary, highlighting the importance of empirically determining the relative significance
of each perspective.

Studying the characteristics of workers and households, along with those of their jobs, is
fundamental to understanding workers' decisions to engage in the informal sector and, more
importantly, to understanding the dynamics and labour transitions of workers. Most of the
literature examining the determinants of informality and labour transitions focuses on the
extensive margin of informality, which includes unregistered firms or workers employed by
unregistered firms ( (Maloney, 2004), (Perry et al., 2007y), (Chong, Galdo and Saavedra,
2008yq)), (Diaz et al., 20181q)), (Chacaltana, 201611), (Vega, 201812;), (Ponczek and Ulyssea,
2022}13))). On the other hand, the intensive margin of informality, which involves workers who

2 These can be separated into three classes: (1) direct methods, which use economic surveys or tax collection (2)
indirect methods or “indicator” approaches, which use discrepancies between aggregate variables, for example,
income and expenditure, and (3) the model or theoretical approach. 3 Figures 10 and 11 show the employment
distribution across industries.
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work "off the books" for registered firms, has been less explored and is gaining more relevance
recently ( (Ulyssea, 20187) and (Samaniego De La Parra and Fernandez Bujanda, 2024(15))). In
Peru, informality rates have remained consistently high, over 70% (Abramo, 2022;35). The
extensive margin of labour informality accounts for nearly 80% of informal employment, while the
intensive margin comprises the remaining 20%. Informal jobs in the extensive margin are
characterised by lower wages, poorer labour conditions, lower levels of education, and a
significant overrepresentation of women (Cisneros-Acevedo, 2022}g)).

Differentiating between the intensive and extensive margin of informality is crucial for
policymakers because the aggregate effects of reducing informality depend on the policy
instrument used to achieve it. For instance, greater enforcement reduces the number of informal
firms, increasing aggregate productivity since informal firms tend to be less productive.
Nonetheless, the welfare effect is unclear due to higher unemployment and displacement effects.
On the other hand, reducing the entry cost induces low-productivity firms to formalise, which
decreases firm informality. However, these firms tend to hire a large share of informal workers;
thus, the net effect on labour informality could be null (Ulyssea, 20182).

This paper examines the drivers of labour informality using a rich microdata set that distinguishes
between the extensive and intensive margins of labour informality in Peru. This approach
conceptualises informality as a four-step job ladder. The first step is the informal self-employed
margin, comprising individuals who are self-employed without any formal registration or access
to social security. The second step is the extensive waged margin of Informality, which includes
workers employed by firms not registered with the tax authority and lacking social security
benefits. The third step is the intensive margin of informality, involving off-the-books jobs in
registered firms. The final step is fully formal workers, who enjoy full formal employment status,
including social security coverage and compliance with tax regulations. This job ladder reflects
an ascending trajectory in terms of workers' wages and job security, moving from the informal
self-employed margin to fully formal employment. By analysing these distinct categories, the
paper aims to shed light on the factors influencing transitions within this ladder and labour income
changes induced by these labour transitions in the Latin American context.

While informality is a characteristic of labour transitions in emerging economies, evidence on
transitions between the margins of informality is scarce. Due to data availability, most of the
literature has focused on the labour transition between the formal and the informal sectors,
differentiating between informal wage employment and informal self-employment ( (Maloney,
20049 (Garda, 2016¢) (Vega, 201813) and (Aleksynska, La and Manfredi, 202317;). The
results concerning transitions from informal jobs indicate that informal workers employed in
formal firms are more likely to transition to formal employment and less likely to move to informal
firms. This finding is particularly significant for women, who have a higher probability of remaining
in informal employment compared to their male counterparts. Additionally, workers in informal
firms and self-employed individuals are more likely to remain in their current employment status,
suggesting that these positions may serve as dead-ends for some workers.

Furthermore, this study provides evidence for the existence of an informality ladder where
upward mobility is associated with wage increases and downward mobility with wage decreases.
Notably, the findings highlight that larger movements along this ladder, such as transitioning from
wage informality to formal employment or from informal self-employment to informal jobs in
formal firms (and vice versa), result in more substantial earnings gains (losses) compared to
smaller movements, such as an informal worker in a formal firm becoming a formal worker.
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The remainder of the paper is organised as follows. The next section provides an overview of the
data and the definition of the informality margins, and section 3 describes the empirical strategy
of the paper. In Section 4, we present the empirical results, analyse the key findings, and discuss
their implications. Section 5 concludes the paper.

Data and Stylized Facts

The main data source is the Peruvian National Household Survey (ENAHO), which is provided
by the Peruvian National Institute of Statistics and Informatics (INEI). The ENAHO started in 1995
and, since 2003, has been carried out continually in urban and rural areas across the country,
and its annual information is disaggregated by departments (i.e. large regions). The survey
includes data on individuals’ sociodemographic characteristics, such as age, gender, marital
status, race, education level, and region of residence. This information is essential as it helps
create a profile of informal workers. Additionally, despite being a household survey, ENAHO also
collects specific details about individuals’ employers. This information is crucial for the empirical
analysis of transitions between different informality statuses. Table 1 offers us a general overview
of the characteristics of the Peruvian working population.

Informal employment refers to work arrangements that are not regulated by legal or formal
frameworks, often lacking social protection and labour rights. This type of employment is
pervasive in many developing economies, including Peru, where a significant portion of the
labour force operates outside the formal sector. In this paper, informal employment refers to those
workers who report to work for firms not registered with the Tax Collection Agency (SUNAT),
workers who report the Tax Collection Agency does not deduct their income or workers who
declare that their employer does not pay health insurance on their behalf, definition consistent
with the International Labour Organization (ILO)’'s recommendations. Figure 1 illustrates the
evolution of the informality rate in Peru from 2007 onward. Over the past 15 years, informal
employment has consistently constituted a significant portion of the labour market. The
informality rate declined between 2007 and 2016; however, since 2016, it has stabilised,
fluctuating between 70% and 75% in both the non-agricultural sector and the overall economy?.

3 Figures 10 and 11 show the employment distribution across industries.



Table 1. Descriptive Statistics

Category Mean SD Category Mean SD
Gender Industry sector
Male 0.57 0.49 Agriculture 0.22 0.41
Female 043 0.49 Fishing 0.01 0.08
Age Minery 0.01 0.12
16-24 years 0.16 0.37 Manufacturing 0.1 0.31
25-30 years 0.14 0.34 Construction 0.06 0.24
31-45 years 0.37 0.48 Retail 0.20 0.40
46-55 years 0.20 0.4 Transport 0.09 0.29
+55 years 0.13 0.34 Government 0.04 0.21
Education Hospitality 0.07 0.26
No level 0.03 0.18 Real estate 0.04 0.20
Primary 0.25 0.43 Education 0.06 0.24
Secondary 0.41 0.49 Other Services 0.08 0.27
Tertiary non-university 0.15 0.36
Tertiary university 0.14 0.34 Income
Postgraduate 0.02 0.13 Real labour income (USD) | 350.33 452.63
Mother tongue
Other 0.82 0.38 Formality
Quechua 0.18 0.38 Formal employment 0.25 0.43
Marital status Intensive informality 0.15 0.35
Partner 0.29 0.46 Extensive waged informality 0.15 0.37
Married 0.31 0.46 Extensive self-employed Informality 0.45 0.50

Single 0.26 0.44
Other 0.14 0.34
Sample Size 2007-19 | 435184

Source: Author’s calculations based on the Peruvian National Household Survey (ENAHO), INEI.

Figure 1. Informality Rate
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Figure 2 shows that women in Peru are more likely to participate in the informal market. On top
of that, informality exhibits a U-shaped pattern over the life cycle. Young workers are more likely
to engage in informal activities*. Workers in their prime working years are more likely to have
formal employment. However, as workers approach retirement age, they are increasingly likely
to engage in informal work, and this trend continues as they reach retirement age. These patterns
persist when we disaggregate our data by educational level. Workers with lower levels of
education exhibit higher informality rates compared to highly skilled workers (those with a college
degree). Throughout the life cycle, highly skilled workers maintain an informality rate of
approximately 30%, while middle- and low-skilled workers experience informality rates of around
70% and 90%, respectively.

Figure 2. Informality Rate
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Source: Author’s calculations based on the Peruvian National Household Survey (ENAHO), INEL.

Between 2007 and 2014, Peru experienced an average GDP growth rate of 6%, standing out as
one of the fastest-growing economies in Latin America. This period was marked by the
commodity Supercycle, along with favourable external conditions for macroeconomic stability.
This era brought about a significant reduction in poverty, an increase in real wages,
improvements in income distribution, and enhanced access to education ( (World Bank, 2015;17))
(Cavallo and Powell, 2019177) and (Balakrishnan et al., 2021j47)). In this context, Peru
experienced a sharp drop in informality until 2014, but the rate has remained relatively stagnant
in recent years. Fluctuations in the informality rate may reflect changes in the employment
structure. To better understand these changes, Table 2 decomposes the informality rate using
the (McMillan, Rodrik and Verduzco-Gallo, 201415))and (Timmer, de Vries and De Vries, 2015}1¢))
methodology, which is useful to analyse the dynamics of informality in the Peruvian labour
market. This method allows us to distinguish between the within-sector changes and structural

4 Figure 16 presents the informality rate along the life cycle by the education level.
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shifts across sectors contributing to overall changes in informality. The decomposition is
represented by the following equation:

Al = Z s;OAl; + Z Asil{® + Z As; * Al
i i

i

Where Al is the change in the overall informality rate, s; is the employment share of the sector i,
As; is the change in the employment share of the sector i, [; is the informality rate in sector $i$
and Al; is the change in the informality rate in the sector i, The first term, }; sf"Ali, captures the
within-sector changes in informality rates. The second term measures whether workers move to
sectors with below-average informality levels (the between-static effect). The third term

represents the joint effect of changes in sector employment and informality levels (the between-
dynamic effect).

As we can see, Table 2 illustrates a decrease in the informality rate between 2008 and 2013,
primarily attributed to a reduction in intersectoral informality rates. The static component of the
between-effect partially compensates for the negative impact of the within-effect. Additionally, the
dynamic component contributed only a slight decrease to the informality rate. The opposite effect
was experienced between 2014 and 2019, the increase in the informality rate is primarily
associated with structural changes in employment. This implies that the reduction in labour
informality among workers is largely attributable to shifts in sectoral rates of informality rather
than changes in the overall structure of the labour market (static-between effect). The residual
effect is linked to variations in labour informality across different industries, the within effect.
Interestingly, there is significant variation across industries. The manufacturing and education
sectors have experienced a decrease in informality rates, which has been offset by increases in
the agriculture, retail, hospitality, and real estate sectors®.

Table 2. Decomposition of changes in informality rate by industry: 2013-2008

Industry Within Effect Between Static Between Dynamic Total
Agriculture -0.37 2.29 -0.05 1.87
Fishing -0.03 0.06 0.00 0.02

Mining 0.03 0.15 0.01 0.19
Manufacturing -0.15 -1.37 0.02 -1.50
Construction -0.31 1.33 -0.10 0.92
Retail -1.57 -0.41 0.04 -1.94
Transport -0.33 -1.25 0.05 -1.53
Government -0.48 0.30 -0.06 -0.24
Hospitality -0.31 0.46 -0.02 0.12
Real Estate -0.32 -0.01 0.00 -0.33
Education -0.25 -0.36 0.04 -0.57
Other Services -0.76 -0.33 0.04 -1.05
Total -4.85 0.85 -0.03 -4.03

5 This methodology has been widely implemented to analyse productivity growth and decomposition, including
productivity structural changes.
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Source: Author’s calculations based on the Peruvian National Household Survey (ENAHO), INEL

Table 3. Decomposition of changes in informality rate by industry: 2019-2014

Industry Within Effect Between Static Between Dynamic Total
Agriculture -0.36 1.85 -0.03 1.47
Fishing 0.04 -0.04 0.00 0.00

Mining 0.09 -0.11 -0.01 -0.03
Manufacturing -0.18 -0.74 0.02 -0.90
Construction 0.30 -0.44 -0.02 -0.17
Retail 0.06 0.05 0.00 0.11
Transport 0.19 -0.06 0.00 0.13
Government 0.12 -0.34 -0.02 -0.24
Hospitality 0.16 0.31 0.01 0.48
Real Estate 0.14 0.36 0.03 0.53
Education -0.29 -0.08 0.01 -0.35
Other Services 0.12 -0.05 0.00 0.07
Total 0.40 0.74 -0.03 1.1

Source: Author’s calculations based on the Peruvian National Household Survey (ENAHO), INEL.

Informal employment can be analysed through two main margins: extensive and intensive (
(Ulyssea, 2018), (Ulyssea, 202017;) and (Cisneros-Acevedo, 20221g)) The extensive margin
refers to the participation of workers and firms in the informal sector, which can be influenced by
factors such as the regulatory environment, the availability of formal jobs, and individual
characteristics like education and skill levels. On the other hand, the intensive margin examines
the degree of informality within formal firms since formal firms can employ workers out of the
books. Understanding both margins is crucial for developing targeted policies aimed at reducing
informality and enhancing job quality. By addressing the factors that drive individuals towards
informal employment and improving the conditions within the informal sector, policymakers can
better tackle the challenges associated with labour informality. Following (Cisneros-Acevedo,
2022;1g) all employed individuals are classified into intensive informal, extensive informal, or
formal employees:

o Extensive Informal: Workers who declare that their employer is not registered with the
Peruvian Tax Collection Agency (SUNAT). Self-employed workers who are not registered
as a legal person or as a legal entity (with a Tax Identity Number of RUC, RUS, or RER),
thus do not pay taxes on their income®.

¢ Intensive Informal: Salaried individuals who declare that the tax collection agency does
not deduct their income (2007-2011), from 2012-2019, salaried workers who declare that
their employer does not pay health insurance on their behalf. This includes workers
employed in a family firm without a wage. In all these cases, individuals declare that their
employer is registered with the tax authority (SUNAT).

6 Notice under these definition self-employed workers are classified in the extensive margin of informality or as forma
workers.
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As previously mentioned, formal employment constitutes approximately 25% of total
employment. Notably, the extensive margin of informality accounts for 60% of employment, while
the intensive margin represents the remaining 25%. These patterns vary significantly across
industries. For instance, the agricultural sector exhibits a substantially higher proportion of
informal workers in the extensive margin. Nearly 90% of workers in the agricultural sector are
engaged in informal employment, with the extensive margin of informality accounting for over
60%.

A notable feature of our database is its rich information on the characteristics of the firms where
the workers are employed, including the number of firm employees. This enables us to analyse
the margins of informality considering specific firm characteristics. Previous studies, such as
(Ulyssea, 20182) and (Hernando Gutierrez and Rodriguez-Lesmes, 2023[19;), have highlighted
that the level of informality is inversely related to firm size, with smaller firms particularly exhibiting
larger participation in the extensive margin of informality. Moreover (Infante and Chacaltana,
20142q)), proves that Peruvian medium-sized firms exhibit greater dynamism in terms of output,
employment, and productivity. At the same time, (Kleven, Kreiner and Saez, 2016;21;) and
(Samaniego De La Parra and Fernandez Bujanda, 202425), posit that the proportion of informal
workers in formal firms decreases as the firm's size increases because large firms are more likely
to undergo inspections and receive potential fines.

The previous evidence does not imply that small and medium-sized enterprises do not
experience intensive informality, but rather that the percentage is lower, Figure 3 precisely
illustrates this point. In non-agricultural sectors, firms with 1 to 10 employees exhibit higher
informality rates compared to medium and large firms, with a significant predominance of the
extensive margin. Almost 90% of the workers are employed in informal firms. It is important to
mention that the extensive margin of informality includes waged workers and self-employed
independent workers, which represent the larger proportion of informal employment. As firms
increase in size, the relevance of the extensive margin diminishes and aligns more closely with
the intensive margin, leading to a simultaneous decrease in the total informality rate. The
presence of self-employed workers in informal firms decreases as firms get larger. In this context,
informal employment in firms with more than 30 employees constitutes approximately 40% of
total employment, with informal-extensive and informal-intensive employment being almost
evenly distributed.
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Figure 3. Informality margins by firm size
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but the employment relationship does not comply with the labour regulation.

Source: Author’s calculations based on the Peruvian National Household Survey (ENAHO), INEI.

On the other hand, most of the empirical evidence points out that women are more likely to be
involved in informal work (OECD, 2023s)).

Table 4 suggests that the claim is only true for the extensive margin of informality. Our analysis
indicates that the difference in mean gender composition between registered workers (both
formal and informal-intensive) and informal-intensive workers is negative and statistically
significant. Additionally, registered workers exhibit significantly different individual characteristics,
such as age, education, industry, and income, compared to those of workers in the extensive
margin. Similar results are observed when comparing the mean differences in characteristics
between formal and informal-intensive workers.

Individuals in their prime age (31-45 years) are more likely to be employed in registered firms,
while younger and older workers are more involved in the extensive margin of informality.
Conversely, educated workers are more likely to be hired in formal employment, whereas
younger and less educated individuals have a greater participation in the intensive margin of
informality. It is plausible that young and healthier individuals are willing to forgo the benefits of
formal jobs. Additionally, individuals whose mother tongue is Spanish are more likely to
participate in the formal sector, to the detriment of those who identify with native languages such
as Quechua or Aymara. Finally, there is a significant difference in wages. Registered firms pay
an average of 560 USD per month, compared to the 230 USD earned by informal-extensive
workers. Although informal-intensive workers experience a slight wage increase, their earnings
still amount to only half of what formal workers receive.
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Figure 4 and Figure 5 illustrate the wage distribution across various firm sizes and informality
margins. The data support the concept of an informal job ladder, wherein workers' average
incomes differ by their labour market status, and changes in earnings are associated with labour
mobility. Significantly higher wages in formal employment explain the tendency of formal-wage
workers to have longer job tenures and a lower propensity to leave their positions. Interestingly,
there are important differences within the informal sector. Specifically, informal self-employed
workers earn considerably lower wages compared to informal workers in informal firms, who, in
turn, earn less than informal workers in formal firms. This observation aligns with traditional
economic theories, which posit that formal salaried workers earn more than informal workers and
that employees in larger firms receive higher compensation compared to those in smaller firms.
Additionally, this evidence supports the hypothesis that formal and informal firms coexist within
the same economic space (Maloney, 1999.3)), (Meghir, Narita and Robin, 2015p4)and (Ulyssea,
2018y).

Table 4. Summary statistics Informality Margins

Formal and Informal workers Formal Informal workers
informal workers | in informal firms Workers in formal firms
in formal firms
Category Mean Mean Difference Mean Mean Difference
Gender 0.421 0.542 -0.121%* 0.407 0.444 -0.037***
16-24 years 0.178 0.173 0.005** 0.075 0.349 -0.274*
25-30 years 0.164 0.130 0.034** 0.141 0.201 -0.059***
31-45 years 0.370 0.366 0.004* 0.414 0.296 0.118**
46-55 years 0.189 0.204 -0.015** 0.240 0.103 0.137%*
+b5 years 0.100 0.127 -0.027*** 0.129 0.051 0.078**
No level 0.004 0.036 -0.032%** 0.003 0.007 -0.004***
Primary 0.073 0.279 -0.206*** 0.056 0.100 -0.044**
Secondary 0.341 0.489 -0.147% 0.288 0.431 -0.144*
Non-university 0.254 0.123 0.131%* 0.274 0.221 0.053**
University 0.281 0.073 0.208*** 0.311 0.229 0.082***
Postgraduate 0.047 0.001 0.046** 0.069 0.012 0.057**
Spanish 0.877 0.795 0.082*** 0.886 0.860 0.026***
Manufacturing 0.110 0.126 -0.016*** 0.100 0.125 -0.025***
Retail 0.180 0.338 -0.159*** 0.176 0.186 -0.010***
Real income USD 559.093 230.630 328.462*** 694.415 333.046 361.369***

Note: Registered workers represent workers employed by formal firms, including the intensive margin of informality. Informal extensive
represents those workers employed by firms that are not registered with the Tax collection authority. Informal intensive represents workers
employed by registered firms, but the employment relationship does not comply with the labour regulation. The sample does not include those
workers in the agricultural and fishing industries. Columns 4 and 7 stand for the mean difference between the groups and * p < 0.05, ** p < 0.01,
***p<0.001.

Source: Author’s calculations based on the Peruvian National Household Survey (ENAHO), INEL
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Figure 4. Wage distribution by firm size
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Figure 5. Wage distribution by informality margins
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Empirical Strategy

This paper aims to identify the key factors driving individuals' decisions to participate in the
informal labour market and to analyse how these factors affect different margins of informality. It
uses a discrete choice model to first estimate labour supply factors and then identify determinants
influencing the choice between formal employment and various forms of informality. Additionally,
the paper employs a multinomial logit model to explore transition patterns among six labour
market states, including formal and informal employment, unemployment, and out of the labour
force. The empirical analysis further investigates the relationship between labour market
transitions and changes in income, specifically examining whether moving between informal and
formal jobs results in significant income gains or losses and whether these effects differ between
the extensive and intensive margins of informality.

Informality Determinants Model

The decision to participate in the labour market is generally influenced by supply factors (worker
characteristics) and demand factors (job or employer characteristics). Workers may enter the
labour market due to personal preferences (self-selection) or other unobservable variables.
Additionally, the choice to engage in the informal labour market can be affected by barriers to
accessing formal employment.

To address selection bias, the paper employs an extension of the Heckman model tailored for
situations where the dependent variable is binary rather than continuous (Heckprobit). This
method allows for a more precise understanding of the determinants of various levels of
informality. The Heckprobit model comprises two stages: first, estimating a selection model to
determine the probability of an individual participating in the labour market, and second,
estimating an outcome equation to model the probability of formal versus informal employment,
conditional on labour market participation. The selection equation used is the following:

Z; =vo + y1Wir +v2Wiz + - + ViWik + us
where:

e Z/!is a latent variable indicating the propensity to participate in the labour market, which
takes value 1 if the worker participates in the labour market and 0 if the worker is
unemployed or inactive in the market.

e W are the explanatory variables affecting labour market participation. In the selection
equation, we include individual characteristics, household variables and economic
contextual variables.

* Yo Y1 -, Yk are the coefficients to be estimated and u; is the error term.

On the other hand, the outcome equation models the probability of formal employment
conditional on labour market participation:

Y = Bo + B1Xix + B2Xiz + - + BmXim T €
where:

e Y is a latent variable indicating the propensity for formal employment.
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» Xj; are the explanatory variables affecting employment formality.

e Bo, B1, -, Bm are the coefficients to be estimated, and ¢; is the error term.

In the analysis, four distinct cases are considered. In the first case, the dependent variable is 1 if
workers are employed in the informal sector and 0 otherwise. In the second case, it is 1 for
informal workers in formal firms and O for formal workers. In the third case, the variable takes
value 1 for extensive informal waged workers and 0 for both formal workers and informal workers
in formal firms. In the fourth case, the dependent variable takes value 1 for extensive self-
employed workers and 0 for formal workers and informal workers in formal firms.

Labour Transition Model

The models discussed above provide a clearer understanding of the determinants of various
employment statuses, such as formal employment, informal-intensive employment, and informal-
extensive employment. However, they do not offer insights into the transitions between these
states. Therefore, this section develops an empirical model to elucidate the dynamics of the
workforce in Peru.

By exploiting the panel dimension of our dataset, we estimate a multinomial logit model. This
model allows us to identify the characteristics of workers that directly influence the probability of
transitioning from one employment status i to another j, relative to the probability of remaining in
the same status i. Recent literature, including studies by (Vega, 201812;) and (Kishi and Kano,
2017p251), has utilised this type of model to estimate transitions between self-employment, salaried
employment, unemployment, and inactivity. In our analysis, we consider five mutually exclusive
employment statuses: (1) Formal, (2) Intensive informal, (3) Informal Extensive Waged (4)
Informal Extensive Self-employed, (5) Unemployed, and (6) Out of the Labour Force or Inactive.

exp(XiBjji)
YK exp(X{Bik)

where X; are individual characteristics; Y;,t € {0,1,2, ..., K} is the labour market state of individual
i at time t. For a Multinomial Logistic Model to be identified, one outcome k € K is specified as
the base or reference group such that fyx-o. The parameter vector § is straightforward to
estimate using the maximum likelihood estimation method. The estimated coefficients are not
directly interpretable and are seldom used for inference. Therefore, we compute the marginal
effects of each independent variable to facilitate meaningful interpretation.

Pr(Yi,t+1 =j| Yi: = k) =

As in previous sections, we consider a set of worker characteristics, including gender, age,
marital status, education, work experience, household head status, and an indicator for urban
residency. Additionally, we incorporate household characteristics, such as the number of children
under the ages of 3, 5, 10, and 17, as well as the number of elderly individuals living in the
household. To ensure identifiability, the base category selected in every case is remaining in the
initial work status.
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Income Mobility Model

The final empirical analysis of this paper aims to explore the relationship between labour market
transitions and changes in workers' labour income. Specifically, it examines whether shifts from
informal to formal jobs (and vice versa) result in significant income gains or losses. Additionally,
the analysis investigates whether these effects differ depending on whether the transitions
involve the extensive or intensive margins of informality.

Following the approach implemented by (Aleksynska, La and Manfredi, 202317}), this paper
estimates several models where the dependent variable, AIncome;;, is a dichotomous variable
that indicates whether a worker experienced a large income gain, a large income loss, a small
income gain, or a small income loss from period t to t+7. The variable is set to one if any of the
previous changes occurred, and zero otherwise. As (OECD, 20183q;) and (Aleksynska, La and
Manfredi, 2023}17;) a large income gains or losses are defined as a 20% or greater increase or
decrease in real income compared to the previous period. On the other hand, a small income
gain or loss is defined as less than a 20% increase or decrease in real income compared to the
previous period.

Alncome;j = a;; + By,j * Transition + Yii* Xi + &;j
k=1

In this paper, the independent variable of interest is Transition. This is a dichotomous variable,
which indicates the labour transition of workers from their labour status in period t to the final
status one period ahead. The variable takes value 1 if the worker exhibits a labour market
transition according to the six potential scenarios: (i) moving from a formal job to an informal
intensive job, (ii) moving from a formal job to an informal intensive job, (iii) switching from an
informal intensive to an informal extensive job, (iv) switching from an informal intensive to a formal
job, (v) transitioning from an informal extensive to an informal intensive job, or (vi) transitioning
from an informal extensive to an formal job, and zero otherwise. Notice the benchmark is the
individuals who remained in their previous work status. Additionally, the models the equations
include a large range of socioeconomic characteristics, similar to the one included in previous
section, given by the third term of the model, while ¢;; is the error term. Two methods of estimation
are proposed in this paper, the first one a linear probability model and a logistic regression. In
the case of the logistic regression, the parameters are expressed in odds ratios.

Empirical Results

Drivers of Informality

Our initial analysis seeks to identify the determinants influencing various margins of informality
in the Peruvian labour market. To address potential endogeneity bias, we first estimate a labour
market participation equation (selection equation). In the subsequent stage, we examine workers'
choices to engage in formal employment, intensive informal employment, or extensive informal
employment, which reflects their decision-making process regarding job quality as described in
labour search models. The analysis focuses on individuals aged 16 to 65 years.

The results from the second stage of the Heckprobit model, illustrated in Figure 6, reveal several
key insights. Women are more likely to work in informal jobs, with a probability 3% higher than
men, consistent with previous studies (Chong, Galdo and Saavedra, 2008;q) and (Barco and
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Vargas, 2010pg)). This higher probability is particularly pronounced in informal self-employment,
where wage disparities between men and women are most significant.

Work experience also significantly impacts the likelihood of informal employment. Each additional
year of experience reduces the probability of informal employment by 1.5 percentage points,
though this effect diminishes with time. The impact is notably stronger in the intensive margin,
where the probability of informal work decreases four times more compared to the extensive
margin, and these differences are statistically significant. Conversely, each additional year of
experience in informal self-employment increases the likelihood of being engaged in the
extensive margin of informality.

Education has a clear negative relationship with informal employment. Panel 3 of demonstrates
that having elderly individuals in the household reduces the probability of informal employment,
particularly in the extensive margin. This can be attributed to increased domestic support, which
enhances the likelihood of formal employment. This effect is more pronounced for women, who
are more likely to undertake caregiving responsibilities. Additionally, the head of the household
is less likely to engage in informal work compared to other household members.

Lastly, residing in an urban area generally decreases the probability of informal employment
across all margins. However, the reduction is less pronounced for informal workers in informal
firms and informal self-employed workers compared to those in formal firms.

In summary, demographic factors such as gender, work experience, education, and location
significantly influence the different margins of informality in the labour market. Panel 3 illustrates
that individuals with complete university degrees are less likely to be employed informally. The
effect of education is more pronounced in the intensive margin compared to the extensive margin.

Household characteristics also play a crucial role. Panel 4 demonstrates that having elderly
individuals in the household reduces the probability of informal employment, particularly in the
extensive margin. This can be attributed to increased domestic support, which enhances the
likelihood of formal employment. This effect is more pronounced for women, who are more likely
to undertake caregiving responsibilities. Additionally, the head of the household is less likely to
engage in informal work compared to other household members.

Lastly, residing in an urban area generally decreases the probability of informal employment
across all margins. However, the reduction is less pronounced for informal workers in informal
firms and informal self-employed workers compared to those in formal firms.

In summary, demographic factors such as gender, work experience, education, and location
significantly influence the different margins of informality in the labour market.
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Figure 6. Informality drivers (margins)

Female Experience University
< s =} I
<18 ) ° { ¢
Y £° £
o2 (o} o™
o o - o
go §2 . s ¢
Qo O« L4 o {
[&] S § oo o
S 8 [ ] 0
v T T T T T T T U T T T T
) @ O Y © Y @ S >
& & & I R » & &
¢ & Y & RO ¢ & &
& A & @ & <& @ & A & @
> > )
2 2 &
% < <
o Elderly Head Urban
S 5 5
£© £ Ea i
Q o= o
28 % { 3544 ¢ 23
S i @ o o
O o Q&
(SR=Y og o3 {
8 3 9
T s F ST & 3
& & & & & & & & & F
& & \,@@ & & ) \C\\é N < ,e‘QQ
& P P
& &
< < <

Note: Informality represents those workers in the intensive and extensive margin of informality. Informal extensive represents those workers
employed by firms that are not registered with the Tax collection authority. Informal intensive represents workers employed by registered firms,
but the employment relationship does not comply with the labour regulation. The three models include industry and year dummies.

Source: Author’s calculations based on the Peruvian National Household Survey (ENAHO), INEL.

Drivers of labour transitions

The main purpose of this section is to understand the labour transition dynamics in the Peruvian
labour market. Before moving to the multinomial logit model, this paper analyses the labour
dynamics with transition matrices. The transition matrices are useful to explore the movement of
workers between various labour statuses by calculating the conditional probability of a worker
being in state j at the end of the period, given that the worker started in state i.

Table 5 describes labour mobility in the Peruvian labour market. Regarding workers who initially
held formal employment, we observe that almost 77% remain in formal employment after one
period. Interestingly, about 16% transition to informal employment, with a significant portion
moving to informal self-employment (7.9%), only 2% to informal jobs in informal firms and the
remaining 6% shift to the intensive margin of informality. Overall, these movements indicate a
deterioration in the labour conditions of these workers, partly explained by a reduction in
employment opportunities within the formal sector ((Perry et al., 20071;) and (Vega, 2018[13)).
Additionally, formal workers leaving the labour force represent 5% of the transition movements
and workers transitioning to unemployment only 1.5%.

Movements in the informality margins exhibit interesting patterns. Starting with outflows from the
intensive margin, informal workers in informal firms exhibit a higher propensity to change their
employment status. The likelihood of remaining in this category is below 40%, indicating a
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preference for seeking alternative employment opportunities. About 18% of these workers secure
better prospects in the formal sector, where wages are generally higher. Outflows to the extensive
margin account for 29% of the movements, with a significant portion (16%) transitioning to
informal self-employment. This suggests that many informal workers in formal firms struggle to
improve their working conditions.

Focusing on informal workers within informal firms, the data shows that approximately 70% of
these workers remain in the extensive margin after one period. Specifically, 43% continue in
informal firms, and 23% shift to informal self-employment. Furthermore, 80% of those who are
informally self-employed maintain this status in the subsequent period. Only 6% move to informal
positions within informal firms, and 3% take up informal jobs within formal firms. Merely 3%
advance to fully formal positions.

This evidence highlights that extensive informal employment often serves as a dead-end for
many workers, with limited opportunities for job improvements. In general terms, these findings
support the existence of an informal labour ladder, where workers in informal jobs within informal
firms face significant challenges in securing better employment opportunities, both within the
intensive margin and in transitioning to fully formal positions. However, once workers shift to
informal jobs within formal firms, their likelihood of moving to fully formal employment increases.

On the other hand, the fifth row indicates high mobility out of the unemployment sector, with only
13% of workers remaining unemployed after one period. It is noteworthy that unemployed
workers are more likely to find a job at the extensive margin, which has the worst labour
conditions, than to secure an informal job in a formal firm, and it is even less likely for them to
find a fully formal job. From a traditional view, this could be due to insufficient human capital or
other individual worker characteristics or preferences. As unemployment is the lowest tier in the
labour market, individuals in this situation may find it challenging to enter the formal sector,
making them more likely to accept jobs with inferior labour conditions and lower earnings (Vega,
2018p3)).

Table 5. Labour Transition Matrix (probabilities)

Final Status
(t+1)
Initial Status (t) Formal Informal Extensive Extensive Unemployed Out of LF
Intensive Waged Self-employed
Formal 76.97 6.32 2.11 7.94 1.52 5.13
Informal
Intensive 17.58 36.39 12.88 15.8 3.5 13.85
Extensive
Waged 4.27 12.32 42.96 27.45 2.26 10.75
Extensive
Self-employed 3.61 3.48 5.77 79.12 0.93 7.09
Unemployed 10.55 15.85 9.78 16.23 12.76 34.83
Out of LF 3.9 6.49 5.06 14.24 4.11 66.19

Note: Each row indicates work status in period t s
Source: Author’s calculations based on the Peruvian National Household Survey (ENAHO), INEL
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Figure 7. Year-to-year transitions up and down the informality job ladder (%)
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Complementary to the transition matrix table, the destinations after leaving the initial status also
provide interesting insights. Figure 7 illustrates the share of workers who stay in their current
work status, the share who transition to higher-paying jobs, and the share who transition to lower-
paying jobs. This analysis focuses solely on employed workers, excluding those who are
unemployed or out of the labour market.

As expected, a significant majority of formal workers (80%) remain in their status after one period,
with only a small fraction moving to lower-paying positions. Interestingly, among informal workers
in formal firms, almost 50% transition to the extensive margin (either to informal firms or becoming
informal self-employed), 34% remain in their current job type, and only 18% move up the job
ladder. The figure highlights the challenges faced by workers on the extensive margin of the
informality ladder. About 80% of informal workers in informal firms either stay in their status or
move to informal self-employment. Furthermore, 85% of the informally self-employed remain in
their status, with less than 15% climbing a step on the informality job ladder.

The multinomial analysis considers all labour market transitions, encompassing movements from
each of the six initial labour market statuses to each of the six final labour statuses. However,
this section will focus specifically on the informality model, examining transitions from the
intensive margin, extensive waged margin, and extensive self-employed margin of informality’.

Starting with the extensive margin of informality, Table 6 provides the results of moving from the
informal self-employed status to one of the final statuses, i.e. staying in informal self-employed
positions, moving to informal firms, moving to the informal intensive margin, reaching formal
works, unemployment or exiting the labour market. Looking at the first row, it is possible to identify
that gender plays a significant role in transitions between different work statuses. Specifically,
women have a 1% lower probability of transitioning to formal employment compared to men, and
this effect is statistically significant (Column 1). Furthermore, it is challenging for women to
transition from informal to formal firms, even when they perform informal work in a formal firm
(intensive margin). Women are 3% less likely to advance in the informality ladder by working in
a formal firm and 7.5% less likely to start working in an informal firm, 3% (Columns 2 and 3,
respectively). Moreover, women are more prone to maintain the informal self-employed status
(Column 4). Consequently, the results indicate that female workers are 8% more likely to exit the
labour market compared to their male counterparts.

Moving to worker characteristics such as experience, it seems that for informal self-employed
workers, the experience accumulated over the years does not play an important role in upgrading
their job quality. In the case of transitions to formal and informal intensive jobs, each extra year
of experience is associated with a negative probability of 0.1% and 1.4%, respectively. However,
workers who accumulate experience in informal extensive jobs are more likely to remain in the
informal sector. One additional year of experience in the informal self-employed sector increases
the probability of remaining in informality by 2,6% while also having a small but negative effect
on the likelihood of exiting the labour market. This trend reflects how continued informal
employment can entrench self-employed workers in informal roles, making transitions to formal

7 The results from the formal multinomial model can be found in Table 9.
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employment more challenging and thereby reducing overall labour market mobility ((ILO, 2019),
(Maurizio, 2021) and (Ohnsorge & Yu, 2022)).

As expected, human capital accumulation is a key determinant when analysing the transition
from the informal sector. The results show that one additional year of schooling increases the
probability of moving from informal self-employment to formal and intensive informal jobs by 0.7%
and 0.4%, respectively. Moreover, the effect of education on the probability of staying in the
extensive margin of informality is negative and statistically significant, revealing that those
individuals who manage to increase their educational level are more likely to exit informality.
According to (Vega, 201812), it is possible that workers initially enter the informal sector as a
temporary employment option while continuing their education. As they enhance their skills and
achieve higher levels of education, they seek better labour conditions and opportunities in the
formal sector. Notice these effects are similar when analysing the transition of informal workers
in informal firms in Table 7.

The results also indicate that individuals in urban areas are less likely to remain in the informal
self-employed or move to informal firms. Particularly, the probability of maintaining an informal
self-employed job or switching to an informal firm is reduced by 8% and 2%, respectively. This
suggests that labour opportunities are more plentiful in large cities. Individuals in urban areas are
2.4% more likely to transition to formal employment and 1.6% more likely to move to intensive
informal jobs compared to workers in rural areas.

Regarding flows from the intensive margin of informality, Table 8 provides interesting insights.
As before, gender is an important determinant of labour flows. Particularly, female workers are
4.3% less likely to move to formal jobs compared to male workers, while it seems that women
are 4% more likely to stay in formal firms but carry out informal jobs (Columns 1 and 2,
respectively). Interestingly, women are 12% less likely to move from the intensive margin to the
extensive margin of informality (Column 3). Notably, years of education play a more significant
role for informal workers in formal firms compared to workers in the extensive margin. The
educational level row in Table 8 indicates that each additional year of schooling increases the
probability of transitioning to the formal sector by 2.2% (Column 1). This effect is three times
greater than the impact of transitioning from extensive informal to formal jobs, reflecting a larger
payoff of schooling for those workers who are employed by formal firms but remain in informality.

Overall, these results reflect interesting patterns regarding transitions between different margins
of informality. It seems that regardless of the starting informality margin, female worker exhibits
more difficulties when they move to job positions on a step ahead in the informality ladder. Even
if they are hired by formal firms, the probability of remaining (formal to formal jobs) or upgrading
(informal intensive to formal jobs) is considerably lower compared to male individuals.
Regardless of their initial labour status, women are more likely to exit the labour market, with the
probability ranging between 8-15% depending on the informality margin, compared to 5.2% for
women starting in formal jobs. On the other hand, experience gained in the informal sector tends
to increase the probability of remaining in informality. This is particularly evident among informal
self-employed workers. Additionally, education has a positive effect on transitions from the
informal sector to the formal sector. However, its impact seems to vary depending on the specific
level of the informality ladder that workers occupy. The level of education tends to be more
significant for workers holding informal positions within formal firms.
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Table 6. Informal Extensive Self-employed Transition Model

From informal extensive self-employed jobs to

Variable Formal Intensive Extensive Extensive Unemployed No labour force
Waged Self-employed
Female -0.006* -0.026*** -0.075*** 0.024*** 0.003* 0.080***
-0.003 -0.003 -0.003 -0.006 -0.002 -0.004
Age 0.002*** 0.001* 0.002** 0.006*** -0.001* -0.011***
-0.001 -0.001 -0.001 -0.001 0.000 -0.001
Experience -0.001* -0.014*** -0.011*** 0.026*** 0.000 -0.001*
0.000 -0.001 0.000 -0.001 0.000 0.000
Education level (years) 0.007** 0.003*** -0.004*** -0.007*** 0.001*** 0.000
0.000 0.000 0.000 -0.001 0.000 0.000
Married 0.010* -0.004 0.005 -0.013* -0.006* 0.007
-0.003 -0.003 -0.004 -0.006 -0.002 -0.004
Spanish -0.005 -0.014*** 0.007 -0.003 0.000 0.014**
-0.004 -0.003 -0.004 -0.006 -0.002 -0.004
Urban 0.024*** 0.016*** -0.018*** -0.084*** 0.010*** 0.052***
-0.003 -0.003 -0.004 -0.006 -0.001 -0.003
Observations 45028 45028 45028 45028 45028 45028

Note: Standard deviation in parentheses, * p < 0.05, ** p <0.01, *** p < 0.001. Informality represents those workers in the intensive and extensive
margin of informality. Informal extensive represents those workers employed by firms that are not registered with the Tax collection authority.
Informal intensive represents workers employed by registered firms, but the employment relationship does not comply with the labour regulation.
The model includes all the variables from the informality determinants model, including area, industry, and year controls.

Source: Author’s calculations based on the Peruvian National Household Survey (ENAHO), INEL

Table 7. Informal Extensive Waged Transition Model

From informal Extensive Waged jobs to
Extensive Extensive

Variable Formal Intensive Waged Self-employed Unemployed No labour force
Female -0.019*** -0.013 -0.165*** 0.039*** 0.007 0.151***
-0.006 -0.009 -0.012 -0.011 -0.005 -0.01
Age 0.007*** 0.001 0.004 0.006** -0.001 -0.016***
-0.001 -0.002 -0.002 -0.002 -0.001 -0.001
Experience -0.003*** -0.015** -0.008*** 0.027*** 0.001 -0.001
-0.001 -0.002 -0.002 -0.001 0.000 -0.001
Education level (years) 0.007** 0.007*** -0.014*** -0.001 0.001 0. 000
-0.001 -0.001 -0.002 -0.001 -0.001 -0.001
Married 0.018* 0.002 -0.029 0.003 0.006 0. 000
-0.008 -0.012 -0.015 -0.013 -0.005 -0.01
Spanish 0.005 0.008 -0.029* -0.003 -0.002 0.019*
-0.007 -0.011 -0.014 -0.011 -0.005 -0.009
Urban 0.023*** 0.035** -0.019 -0.100*** 0.019*** 0.044***
-0.005 -0.008 -0.012 -0.01 -0.003 -0.007
Observations 12590 12590 12590 12590 12590 12590

Note: Standard deviation in parentheses, * p < 0.05, ** p < 0.01, *** p < 0.001. Informality represents those workers in the intensive and extensive
margin of informality. Informal extensive represents those workers employed by firms that are not registered with the Tax collection authority.
Informal intensive represents workers employed by registered firms, but the employment relationship does not comply with the labour regulation.
The model includes all the variables from the informality determinants model, including area, industry, and year controls.

Source: Author’s calculations based on the Peruvian National Household Survey (ENAHO), INEL
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Table 8. Informal Intensive Transition Model

From informal intensive jobs to

Variable Formal Intensive Extensive Extensive Unemployed No labour force
Waged Self-employed
Female -0.043*** 0.036*** -0.127*** 0.009 -0.004 0.128***
-0.007 -0.01 -0.008 -0.008 -0.005 -0.007
Age 0.009*** 0.011%* 0.002 0.006*** -0.001 -0.026***
-0.002 -0.002 -0.002 -0.002 -0.001 -0.001
Experience 0.009*** -0.002 -0.006*** 0.014*** -0.003* -0.012%**
-0.001 -0.003 -0.002 -0.001 -0.001 -0.002
Education level (years) 0.022*** 0.009*** -0.016*** -0.011*** 0.002** -0.006***
-0.001 -0.001 -0.001 -0.001 -0.001 -0.001
Married 0.000 -0.035* -0.018 -0.009 -0.003 0.065***
-0.013 -0.015 -0.01 -0.011 -0.009 -0.013
Spanish 0.022 0.001 -0.027* -0.022* 0.011 0.015
-0.013 -0.014 -0.009 -0.009 -0.008 -0.01
Urban 0.063*** 0.115%** -0.088*** -0.112%** 0.020*** 0.002
-0.008 -0.01 -0.009 -0.009 -0.004 -0.008
Observations 15683 15683 15683 15683 15683 15683

Note: Standard deviation in parentheses, * p < 0.05, ** p < 0.01, *** p < 0.001. Informality represents those workers in the intensive and extensive
margin of informality. Informal extensive represents those workers employed by firms that are not registered with the Tax collection authority.
Informal intensive represents workers employed by registered firms, but the employment relationship does not comply with the labour regulation.
The model includes all the variables from the informality determinants model, including area, industry, and year controls.

Source: Author’s calculations based on the Peruvian National Household Survey (ENAHO), INEL

Another interesting empirical exercise in understanding the impact of worker characteristics on
labour transition dynamics involved estimating how education influences the likelihood of moving
from formal employment to other labour statuses. Figure 8 illustrates the probabilities of formal
transition for men and women across different educational levels. Interestingly, as educational
attainment increases, the probability of exiting the labour force or moving to the intensive margin
of informality remains relatively stable, with no significant statistical differences between men and
women. However, the likelihood of transitioning to the extensive margin of informality decreases
considerably. Men consistently exhibit a higher probability of remaining in the formal sector, even
as women's educational levels increase.
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Figure 8. Effect of level of education on formal labour market transitions by gender
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Regarding the impact of educational level on informal (both intensive and extensive margin)
labour transition dynamics in Peru, the results show that male workers have a higher probability
of moving from the extensive margin of informality to the intensive margin compared to female
workers. This probability increases rapidly with higher levels of education but becomes
statistically not different from women when workers possess a college degree. A key finding is
that workers in the extensive margin of informality face greater difficulty transitioning to the
intensive margin than those in the intensive margin do moving to the extensive margin.
Furthermore, the probability of transitioning from the extensive margin to formal employment is
half that of workers moving from intensive informal employment to formal employment. Workers
in the intensive margin with a full high school education have more than double the chances of
securing better jobs compared to workers in the extensive margin with the same level of
education.

This last finding is very important for the Peruvian context since 80% of informal employment is
generated in the extensive margin. This sector is characterised by lower wages, poorer labour
conditions, and a significant overrepresentation of women. Women are particularly affected by
these adverse conditions, as they are more likely to be employed in the extensive margin, which
is also associated with lower levels of education. As previously mentioned, the extensive margin
of informality is characterised by workers employed in micro and small firms. These small firms
are more exposed to economic vulnerabilities, exacerbating the challenges faced by workers.
Given that informal work in informal firms offers inferior labour conditions and reduced economic
security, it is critical to address these disparities to improve the overall labour market dynamics
in Peru.
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Figure 9. Effect of level of education on intensive labour market transitions by gender
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Figure 10. Effect of level of education on extensive waged labour market transitions by gender
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Absolute Income Mobility

The final analysis of the paper aims to test the linkages between labour market transitions and
income changes. These findings suggest that in addition to enhancing social protection and
regulatory enforcement or monitoring, formalisation can provide immediate and tangible income
improvements for workers and their families. Conversely, informalisation increases the likelihood
of adverse income outcomes for workers, increasing the probability of substantial income losses.

Figure 11 illustrates the proportion of workers experiencing different types of income changes,
categorised by whether they maintain their initial employment status or transition to a different
one. Among workers who remain in the formal sector in period t+1, more than 50% exhibit small
or large income increases. Notably, formal workers who move down the labour ladder show
significant income reductions, particularly those who start in the formal sector in period t and
transition to the extensive margin of informality in period t+1.

For informal workers in formal firms, around 70% who transition to the formal sector in t+1
experience income increases, with 50% showing substantial increases (more than 20%).
Conversely, those who move to informal firms or become informal self-employed workers
generally experience significant income reductions.

Examining the extensive margin of informality, upward movements in the labour ladder are
strongly associated with income gains. Specifically, 60% of workers who move to the intensive
margin experience income increases, while nearly 80% of those who transition to the formal
sector see income gains. Informal workers in informal firms that move to informal self-
employment are likely to incur large income losses. Nonetheless, if self-employed workers in the
informal sector manage to climb the informal labour ladder to reach informal or formal firms, they
have a high likelihood of seeing income improvements.

Overall, these results suggest that remaining in or transitioning to the formal sector is the most
effective strategy for workers to achieve significant income gains. However, any upward
movement in the labour ladder is generally associated with income gains. It is noteworthy that a
portion of workers who remain in their informal status or even move down one step on the labour
ladder can still improve their income, although this proportion is much smaller compared to those
who make positive job transitions.
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Figure 11. Income changes by labour transition
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The next step is to determine whether these patterns hold in a regression analysis. Using a linear
probability model, Figure 11 and Figure 13 present the estimated coefficient of the variable
“transition” from the income mobility model®.

Starting with the impact of changing work status on income losses, the first panel of Figure 11
shows that transitions from formality to any margin of informality are associated with high
probabilities of income losses, with all three coefficients being statistically significant.
Interestingly, the probability of large income losses increases as workers move further down the
informality ladder. Specifically, formal workers who move to informal positions within informal
firms are around 16% more likely to experience a decrease of 20% or more in their labour income
compared to those who remain in the formal sector. This probability exceeds 30% for formal
workers transitioning to self-employment in the informal sector.

Additionally, informal workers in formal firms who move to informal firms are 10% more likely to
see a decrease in their labour income. If they transition to informal self-employment, this
probability increases by 20 percentage points, exceeding 30%. Conversely, transitions to formal
jobs are negatively associated with income losses.

The third and fourth panels of Figure 11 reveal interesting results for the extensive margin of
informality. Informal workers within informal firms who move to self-employment face a
significantly higher likelihood of experiencing substantial income losses. The estimated
coefficient indicates that these workers are 20% more likely to see a large reduction in income
compared to those who remain in informal firms. Overall, Figure 11 provides evidence that

8 The results for small income loss and gain are presented in Figure 19 and Figure 20, respectively. While the odds
ratios for big income loss ang gain can be found in Figure 21 and Figure 22, respectively.
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informalisation at any margin is associated with substantial income losses, while upward
movements on the informality ladder are not associated with large income losses.

Moving to the results for labour income gains, the first panel of Figure 13 summarises the findings
related to informalisation. As shown in previous literature(Aleksynska, La and Manfredi, 202317)),
the probability that formal workers experience significant income gains by moving to any margin
of informality is negative and statistically significant. However, the point estimates are relatively
similar and not statistically different, indicating that regardless of the final informal status,
informalisation is not associated with income improvements.

Transitions within the informal sector reveal interesting patterns. As shown in the second panel
of Figure 13, informal workers in formal firms who transition to fully informal jobs have a negative
probability of experiencing an income gain of more than 20% compared to those who remain in
the intensive margin. Conversely, movements to the formal sector are associated with substantial
labour income gains compared to those who remain in the intensive margin. The third and fourth
panels reveal that any upward movement on the informality ladder is associated with significant
labour income gains. The probability is particularly high for transitions to formal jobs, with workers
moving from the extensive margin being 30% more likely to exhibit a large income gain compared
to those who remain in the extensive margin. In this context, the results presented are not
statistically different when comparing extensive-waged workers and informal self-employed
workers. However, it appears that the probability of a large income gain for informal self-
employed workers who move to the intensive margin of informality is higher and statistically
different compared to the probability for informal workers in informal firms. The point estimate for
informal self-employed workers is twice that of extensive waged workers, with an overlap in the
coefficient interval.

These findings suggest that, in addition to enhancing social protection and regulatory
enforcement or monitoring, formalisation can provide immediate and tangible benefits for workers
and their families. Conversely, informalisation increases the likelihood of adverse income
outcomes for workers, increasing the probability of substantial absolute income losses for
Peruvian workers.
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Figure 12. Absolute Income Mobility: Big Income Loss (Linear Probability Model)
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determinants model, including area, industry, and year controls.

Source: Author’s calculations based on the Peruvian National Household Survey (ENAHO), INEI.

Figure 13. Absolute Income Mobility: Big Income Gain (Linear Probability Model)
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Source: Author’s calculations based on the Peruvian National Household Survey (ENAHO), INEI.
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Conclusions

Labour informality is a global phenomenon, but it holds particular significance in developing
economies, where nearly two-thirds of employment is concentrated in the informal sector. Among
Latin American countries, Peru stands out for its high rate of informality. This paper provides a
comprehensive analysis of the characteristics of Peru's informal sector, utilising microdata from
2007 to 2019.

Traditionally, the literature has not differentiated between the margins of labour informality.
However, distinguishing between the extensive and intensive margins is crucial for understanding
the determinants of labour informality and worker transitions. In Peru, as in other developing
countries, labour informality disproportionately affects young, less-educated women. Notably,
women are more exposed to the extensive margin, encompassing jobs in unregistered firms that
do not pay social security contributions (pensions and health). Conversely, the intensive margin,
which includes registered firms, also plays a significant role in informal employment, accounting
for nearly 20%.

Additionally, this study confirms several other characteristics of Peru's informal sector. We identify
a wage ladder where workers in the extensive margin of informality have lower earnings
compared to those in the intensive margin or formal employment. Furthermore, the extensive
margin is characterised by a higher prevalence of micro and small enterprises. The findings
support life cycle theories, indicating that informal workers are more prevalent among younger
individuals, who are at the lower end of the income distribution. Moreover, the evidence also
corroborates human capital accumulation and investment theories, which link educational levels
with labour informality.

To understand the determinants of the different margins of labour informality, this paper estimated
a binary choice model corrected for selection bias. The results reveal that characteristics such
as work experience, age, educational level, geographical location, and household characteristics
have significantly different effects on each margin of labour informality. Specifically, educational
level has a greater impact on workers in the intensive margin compared to those in the extensive
margin, significantly reducing the likelihood of being in the intensive margin as educational level
increases. Similarly, work experience has a significantly greater impact on the intensive margin
than on the extensive margin.

The panel data also allows us to estimate the determinants of labour transitions and labour
income changes associated with these transitions in Peru. Using a multinomial logit model, this
study found that years of experience, educational level, and other characteristics influence the
type of work that workers choose and their transitions between different labour statuses. These
results highlight important interactions between the formal sector and the different margins of
informality. More experienced workers are more likely to remain in the formal sector, but this
effect is stronger for men. The probability of leaving informality and obtaining formal employment
is higher for educated workers in the intensive margin compared to similar workers in the
extensive margin of informality. Additionally, formalisation is associated with significant income
gains, with a more pronounced effect for workers transitioning from the extensive margin of
informality compared to those moving between the intensive margin of informality and the formal
sector. Conversely, informalisation is associated with substantial income losses, with movements
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to the intensive margin resulting in smaller losses compared to transitions to the extensive margin
of informality.

These findings are important from a public policy perspective. If workers are entering the
intensive informal sector, policymakers need to pay special attention to issues such as wage
rigidity and the payment of social obligations. For the extensive margin of informality, policies
should create incentives for firms to formalise while promoting the regularisation of workers.
Policymakers can reduce the costs of entering the formal sector by lowering registration costs
and maintaining formal sector status by reducing tax payments. They can also increase the
benefits of formality by facilitating access to the financial sector and increasing the costs of
informality by enhancing regulation and its enforcement. Alongside these measures, education
is a key factor in climbing the job ladder; thus, it is essential to invest in early education to improve
young people's skills and create incentives for workers to receive training, thereby upgrading
their skills.

Finally, this work opens several avenues for future research. We have focused on informality
from the workers' perspective, but it is necessary to gain a better understanding from the
perspective of firms' incentives to remain informal and how they transition between different
margins of informality. This is critically important in relation to firms' productivity since informality
distorts incentives and selection processes, allowing less productive firms to survive and
compete with more productive ones. In the Peruvian context, this is crucial as a significant fraction
of the labour force operates in informality, leading to resource misallocation and lower aggregate
productivity.



32|
References

Abramo, L. (2022), “Policies to address the challenges of existing and new forms of informality ~ [36]
in Latin America”, Cepal, Social Policy Series.

Barco, D. and P. Vargas (2010), “El perfil del trabajador informal y el retorno de la educacién”,  [26]
Working Paper Series, Reserve Bank of Peru.

Bernal, N., M. Carpio and T. Klein (2017), “The effects of access to health insurance: [35]
Evidence from a regression discontinuity design in Peru”, Journal of Public Economics,
Vol. 154, pp. 122—-136, https://doi.org/10.1016/j.jpubeco.2017.08.008.

Busso, M., M. Fazio and S. Levy (2012), “(In)Formal and (Un)Productive: The Productivity (7]
Costs of Excessive Informality in Mexico”, IDB Working Paper Series.

Chacaltana, J. (2016), “Peru, 2002-2012: Growth, structural change and formalization”, (1]
CEPAL Review, Vol. 2016, pp. 45-64, https://doi.org/10.18356/78b19d57-en.

Chong, A., J. Galdo and J. Saavedra (2008), “Informality and productivity in the labour market 0]
in Peru”, Journal of Economic Policy Reform, Vol. 11, pp. 229-245,
https://doi.org/10.1080/17487870802543480.

Cisneros-Acevedo, C. (2022), “Unfolding Trade Effect in Two Margins of Informality. The [18]
Peruvian Case”, The World Bank Economic Review, Vol. 36, pp. 141-170,
https://doi.org/10.1093/wber/Ihab023.

De Soto, H. (2003), “The Mystery of Capital”, in The Mystery of Capital: Why Capitalism [34]
Triumphs in the West and Fails Everywhere Else, Basic Books.

De Soto, H. (1989), “The Other Path”, in The Other Path: The Invisible Revolution in the Third (6]
World.

Diaz, J. et al. (2018), “Pathways to Formalization: Going Beyond the Formality Dichotomy”, [10]
SSRN Electronic Journal, https://doi.org/10.2139/ssrn.3238575.

Garda, P. (2016), The Ins and Outs of Employment in 25 OECD Countries, [14]
https://doi.org/10.1787/3f9fa009-en.

Hernando Gutierrez, L. and P. Rodriguez-Lesmes (2023), “Productivity gaps at formal and [19]
informal microfirms”, World Development, Vol. 165, p. 106205,
https://doi.org/10.1016/j.worlddev.2023.106205.

ILO (2019), “Women and men in the informal economy: A statistical brief’, International (4]
Labour Office, Geneva, Vol. 20.

Infante, R. and J. Chacaltana (2014), “Hacia un desarrollo inclusivo”’, CEPAL Review. [20]

Kishi, T. and S. Kano (2017), “Labour market transitions in Australia and Japan: A Panel Data [25]
Analysis”, The Australian Journal of Labour Economics, Vol. 20, pp. 175-197,

https://ajle.org.

Kleven, H., C. Kreiner and E. Saez (2016), “Why Can Modern Governments Tax So Much? An  [21]
Agency Model of Firms as Fiscal Intermediaries”, Economica, Vol. 83, pp. 219-246,
https://doi.org/10.1111/ecca.12182.




La Porta, R. and A. Shleifer (2014), “Informality and Development”, Journal of Economic
Perspectives, Vol. 28, pp. 109-126, https://doi.org/10.1257/jep.28.3.109.

Leyva, G. and C. Urrutia (2021), “Informal Labour Markets in Times of Pandemic”, in Informal
Labour Markets in Times of Pandemic: Evidence for Latin America and Policy Options,
Banco de México, https://doi.org/10.36095/banxico/di.2021.21.

Loayza, N. (2007), “THE CAUSES AND CONSEQUENCES OF INFORMALITY IN PERU”,
Working Paper Series, Central Reserve Bank of Peru.

Maloney, W. (2004), “Informality revisited”, World development, Vol. 32, pp. 1159-1178.

Maloney, W. (1999), “Does informality imply segmentation in urban labour markets? Evidence
from sectoral transitions in Mexico”, The World Bank Economic Review, Vol. 13, pp. 275-
302.

Maurizio, R. (2021), “Employment and informality in Latin America and the Caribbean: an
insufficient and unequal recovery”, ILO Labour Overview Series, Latin America and the
Caribbean.

McMillan, M., D. Rodrik and i. Verduzco-Gallo (2014), “Globalization, structural change, and
productivity growth, with an update on Africa”, World development, Vol. 63, pp. 11-32.

Meghir, C., R. Narita and J. Robin (2015), “Wages and informality in developing countries”,
American Economic Review, Vol. 105, pp. 1509—-1546.

OECD (2023), “Informality and Globalisation: In Search of a New Social Contract”,
https://doi.org/10.1787/c945c24f-en.

OECD (2019), Tackling Vulnerability in the Informal Economy, OECD,
https://doi.org/10.1787/939b7bcd-en.

Ohnsorge, F. and S. Yu (2022), The long shadow of informality: Challenges and policies,
World Bank Publications.

Pazarbasioglu, C. and S. Devarajan (n.d.), “The Long Shadow of Informality”.

Perry, G. et al. (2007), “Informality”, in Informality: Exit and Exclusion, The World Bank,
https://doi.org/10.1596/978-0-8213-7092-6.

Ponczek, V. and G. Ulyssea (2022), “Enforcement of Labour Regulation and the Labour
Market Effects of Trade: Evidence from Brazil’, The Economic Journal, Vol. 132, pp. 361—
390, https://doi.org/10.1093/ej/ueab052.

Ruggieri, A. and C. Cisneros-Acevedo (2023), “Firms, policies, informality, and the labour
market”’, SSRN Electronic Journal, https://doi.org/10.2139/ssrn.4638545.

Samaniego De La Parra, B. and L. Fernandez Bujanda (2024), “Increasing the Cost of
Informal Employment: Evidence from Mexico”, American Economic Journal: Applied
Economics, Vol. 16, pp. 377—-411, https://doi.org/10.1257/app.20200763.

Timmer, M., G. de Vries and K. De Vries (2015), Patterns of structural change in developing
countries, Routledge.

Ulyssea, G. (2020), “Informality: Causes and Consequences for Development”, Annual

| 33

[33]

[32]

[31]

(8]

(23]

[30]

(18]

[24]

(5]

[29]

(3]

(28]

(1

[13]

[27]

[22]

[16]

(7]



34 |

Review of Economics, Vol. 12, pp. 525-546, https://doi.org/10.1146/annurev-economics-
082119-121914.

Ulyssea, G. (2018), “Firms, Informality, and Development: Theory and Evidence from Brazil”, (21
American Economic Review, Vol. 108, pp. 2015-2047,
https://doi.org/10.1257/aer.20141745.

Vega, A. (2018), “Analysis of formal-informal transitions in the Ecuadorian labour market”, [12]
CEPAL Review, Vol. 2017, pp. 78-95, https://doi.org/10.18356/5f68db3e-en.




Appendix

Figure 14. Employment distribution 2007
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Figure 15. Employment distribution 2019
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Figure 16. Informality rate by education
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Figure 17. Informality margins by gender

Non-Agricultural

Male

8- 8

e e

o (=]

@ @
g H
58- £8
3 3
[=% o
£ £
w w
29 =Q

& &

~ 20072008 20092010 2011 2012201320142015 2016 2017 20182019

1

Non-Agricultural
Female

~2007200820092010 2011 201220132014201520162017 20182019

I Extensive Margin Self-employed
I intensive Margin

I Extensive Margin
I Formal

Source: Author’s calculations based on the Peruvian National Household Survey (ENAHO), INEI.



Figure 18. Gender wage gap by informality margin
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Table 9. Formal Transition Model
From formal jobs to
Extensive Extensive
Variable Formal Intensive Unemployed No labour force
Waged Self-employed POy
Female -0.062*** 0.002 -0.014** 0.018** 0.004 0.052***
-0.009 -0.005 -0.003 -0.006 -0.003 -0.005
Age 0.023** -0.005** 0.000 -0.004** -0.002*** -0.011***
-0.002 -0.001 -0.001 -0.001 -0.001 -0.001
Experience 0.025*** -0.016*** -0.004*** 0.000 -0.002*** -0.002*
-0.001 -0.001 -0.001 -0.001 -0.001 -0.001
Education level (years) 0.019** -0.003** -0.004*** -0.011%* 0.001*** -0.003***
-0.001 -0.001 0.000 -0.001 0.000 -0.001
Married 0.047** -0.028*** -0.003 -0.025%* 0.006 0.003
-0.011 -0.007 -0.004 -0.007 -0.004 -0.006
Spanish 0.026* -0.011 -0.014* -0.016* 0.000 0.015*
-0.013 -0.009 -0.004 -0.008 -0.005 -0.007
Urban 0.013 0.015** -0.002 -0.040** 0.008** 0.005
-0.01 -0.006 -0.004 -0.008 -0.003 -0.005
Observations 18034 18034 18034 18034 18034 18034

Note: Standard deviation in parentheses, * p < 0.05, ** p < 0.01, *** p < 0.001. Informality represents those workers in the intensive and extensive
margin of informality. Informal extensive represents those workers employed by firms that are not registered with the Tax collection authority.
Informal intensive represents workers employed by registered firms, but the employment relationship does not comply with the labour regulation.
The model includes all the variables from the informality determinants model, including area, industry, and year controls.
Source: Author’s calculations based on the Peruvian National Household Survey (ENAHO), INEL
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Figure 19. Absolute Income Mobility: Small Income Loss (Linear probability model)
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Note: Informality represents those workers in the intensive and extensive margin of informality. Informal extensive represents those workers
employed by firms that are not registered with the Tax collection authority. Informal intensive represents workers employed by registered firms,

but the employment relationship does not comply with the labour regulation. The model includes all the variables from the informality
determinants model, including area, industry, and year controls.

Source: Author’s calculations based on the Peruvian National Household Survey (ENAHO), INEI.

Figure 20. Absolute Income Mobility: Small Income Gain (Linear probability model)
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Note: Informality represents those workers in the intensive and extensive margin of informality. Informal extensive represents those workers
employed by firms that are not registered with the Tax collection authority. Informal intensive represents workers employed by registered firms,
but the employment relationship does not comply with the labour regulation. The model includes all the variables from the informality
determinants model, including area, industry, and year controls.

Source: Author’s calculations based on the Peruvian National Household Survey (ENAHO), INEI.
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Figure 21. Absolute Income Mobility: Big Income Loss (Odds ratios)

0 A [ ™
< ™ A
<4
o 4
2 2”7 2 @
® © © 2
0@ » ) ®
o =] O -
8 8 8 g
o 4
T w4
~ - o~
™ {
- I <]
- o - o
T T b| \l T T \l T T ™
@ 2 )
N ) & & ) ) & N &
& > o & e o & & o
) N Q « QN Q & ) Q T T T
& ° &£ @ & & & > @ O
o N4 & N \6\ & )
N N ) 9 N &
@ & 3@ &) B 4 ) QN
¢ &® ¢ &° &® © 5°
) & & &
< < F &
Formal to Intensive to Extensive waged to Extensive self-employed to

Note: Informality represents those workers in the intensive and extensive margin of informality. Informal extensive represents those workers
employed by firms that are not registered with the Tax collection authority. Informal intensive represents workers employed by registered firms,
but the employment relationship does not comply with the labour regulation. The model includes all the variables from the informality

determinants model, including area, industry, and year controls.
Source: Author’s calculations based on the Peruvian National Household Survey (ENAHO), INEI.

Figure 22. Absolute Income Mobility: Big Income Gain (Odds ratios)
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Note: Informality represents those workers in the intensive and extensive margin of informality. Informal extensive represents those workers
employed by firms that are not registered with the Tax collection authority. Informal intensive represents workers employed by registered firms,
but the employment relationship does not comply with the labour regulation. The model includes all the variables from the informality

determinants model, including area, industry, and year controls.
Source: Author’s calculations based on the Peruvian National Household Survey (ENAHO), INEI.



Documentos de Trabajo
Banco Central de Chile

NUMEROS ANTERIORES

La serie de Documentos de Trabajo en version PDF
puede obtenerse gratis en la direccion electronica:

www.bcentral.cl/esp/estpub/estudios/dtbc.

Existe la posibilidad de solicitar una copia impresa
con un costo de Ch$500 si es dentro de Chile y
USS$12 si es fuera de Chile. Las solicitudes se
pueden hacer por fax: +56 2 26702231 o a través del
correo electronico: bech@bcentral.cl.

Working Papers
Central Bank of Chile

PAST ISSUES

Working Papers in PDF format can be downloaded
free of charge from:

www.bcentral.cl/eng/stdpub/studies/workingpaper.

Printed versions can be ordered individually for
US$12 per copy (for order inside Chile the charge
is Ch$500.) Orders can be placed by fax: +56 2
26702231 or by email: bech@bcentral.cl.

DTBC - 1028

Climbing the (in)formality job ladder: Determinants and

Dynamics of Labour Informality in Peru
Tomaés Opazo Valenzuela.

DTBC - 1027

Navigating trade uncertainty: The role of trade

financing and the spillover effects

Mauricio Calani, Paula Margaretic, David Moreno.

DTBC - 983* (Revised)

Effectiveness of Foreign Exchange Interventions:

Evidence and Lessons from Chile
Jorge Arenas, Stephany Griffith-Jones.

DTBC - 1026
The Incidence of Distortions

David Atkin, Baptiste Bernadac, Dave Donaldson, Tishara

Garg, Federico Huneeus.

DTBC - 1025

Strike while the Iron is Hot - Optimal Monetary Policy

with a Nonlinear Phillips Curve

Peter Karadi, Anton Nakov, Galo Nufio, Ernesto Pastén,

Dominik Thaler.

DTBC - 1024

Optimal Monetary and Fiscal Policies in Disaggregated

Economies.

Lydia Cox, Jiacheng Feng, Gernot J. Miiller, Ernesto

Pastén, Raphael Schoenle, Michael Weber.



http://www.bcentral.cl/esp/estpub/estudios/dtbc
mailto:bcch@bcentral.cl
http://www.bcentral.cl/eng/stdpub/studies/workingpaper
mailto:bcch@bcentral.cl

DTBC - 1023

Modelling high frequency non-financial big time series
with an application to jobless claims in Chile.

Antoni Espasa, Guillermo Carlomagno

DTBC - 1022

Aggregating Distortions in Networks with Multi-Product
Firms

Yasutaka Koike-Mori, Antonio Martner

DTBC - 1021

Analisis de redes aplicado al sistema de pagos de alto valor
del BCCh

Alvaro Gonzalez, Carmen Lopez, Maria José Meléndez

DTBC - 1020

Financial advisory firms, asset reallocation and price
pressure in the FOREX market

Francisco Pinto-Avalos, Michael Bowe, Stuart Hyde

DTBC — 940* (Revised)

Overborrowing and Systemic Externalities in the Business
cycle Under Imperfect Information

Juan Herrefio, Carlos Rondon-Moreno

DTBC-1019

Through Drought and Flood: the past, present and future
of Climate Migration

Elias Albagli, Pablo Garcia Silva, Gonzalo Garcia-Trujillo,
Maria Antonia Yung

DTBC - 1018
Supply Chain Uncertainty and Diversification
Ignacia Cuevas, Thomas Bourany, Gustavo Gonzélez

DTBC - 1017

Is the Information Channel of Monetary Policy Alive in
Emerging Markets?

Mariana Garcia-Schmidt



banco
central

Chile

DOCUMENTOS DE TRABAJO Octubre 2024



	BecerraMartinez2021.pdf
	Introduction
	Model
	Macroeconomic block
	Financial BlockThis financial block is also introduced in a semi-structural model, elaborated by marioli2020911. It should be noted that the present work was developed before the publication of the aforementioned paper and served as a reference for its model configuration. The latter appropriately cites the present research.

	Data
	Observed Variables

	Model Estimation
	Results
	Variance Decomposition
	Development of stress test scenarios
	Conclusions
	Bibliography

	Estimates_of_the_US_Shadow_Rate_based_on_Forward_Rates.pdf
	Introduction
	Theoretical Setting
	Key Components of DTSM
	Normalization of Gaussian DTSM
	Short-term and forward rates
	Estimation Procedures

	Empirical Application
	Descriptive Statistics
	Benchmark Results with EKF and IEKF
	Shadow Rates

	Conclusions
	Forward Rates
	Iterated EKF
	Kalman Filter Weights

	DTBC_875.pdf
	Introduction
	Literature review

	Data and Methodology
	Data
	Empirical Response to Romer and Romer Shocks
	Empirical Response to High Frequency Shock Identification
	Empirical Responses to Monetary Shocks: FAVAR

	Empirical Results
	Monetary Non-Neutrality and Pricing Moments
	Narrative Approach
	High-Frequency Approach
	FAVAR Approach

	Further Results from Regression Analysis
	Robustness to Measurement Error

	General Equilibrium Pricing Model
	Model Setup
	Households
	Firms

	Calibration

	Model Results
	Baseline Model Results
	Why Is Kurtosis Not Sufficient?

	Conclusion
	Figures
	Tables
	Model Appendix
	Multi-Sector Pricing Model
	Households
	Firms

	Multi-Sector Model Results

	Empirical Appendix
	Paper_210830 - copia.pdf
	Introduction
	Empirical Analysis
	Data
	Identification of Monetary Policy Shocks
	Aggregated Approach
	Detailed Regression Approach
	Firm-Level Regression Results

	Robustness to Measurement Error
	Relation to alvarez2016, Alvarez2020
	The Sufficient Statistic in alvarez2016,Alvarez2020
	Evaluating the Sufficient Statistics Result


	General Equilibrium Pricing Model
	Model Setup
	Households
	Firms

	Calibration

	Model Results
	Model Predictions
	Reconciling Models and Data

	Conclusion
	Tables
	Figures
	Aggregated Results
	Sectoral and Firm-Level Results
	Model Results

	Model Appendix
	Golosov-Lucas Frequency Comparative Statics

	Empirical Appendix


	Sin título
	IRRF_Inequality_Aug23_LP.pdf
	Introduction
	The interest rate response to fiscal stimulus
	bp02 shocks
	Determinants of the IRRF
	ag13 shocks

	Theory: saving-constrained households, inequality, and interest rates
	Model
	Numerical example with government waste
	Credit constraints
	Discussion

	Conclusion
	Additional tables and figures
	Data Appendix
	Australia
	Austria
	Belgium
	Canada
	Czech Republic
	Denmark
	Finland
	France
	Germany
	Greece
	Hungary
	Iceland
	Ireland
	Italy
	Japan
	Korea
	Netherlands
	New Zealand
	Norway
	Poland
	Portugal
	Slovak Republic 
	Slovenia 
	Spain
	Sweden
	Switzerland
	United Kingdom
	United States


	FFAM_oct21.pdf
	Model
	A class of uninteresting equilibria
	W-BSE: existence and properties
	W-BSEs are inconsistent with fundamental shocks
	The W-BSE is approximately a fundamental equilibrium

	Beyond wealth: sentiment-driven equilibria
	Resolving puzzles with sentiment
	Explicit construction with a sentiment state variable
	Non-fundamental crises and large amplification
	Booms predict crises
	Sentiment-based jumps

	Conclusion
	References
	Proofs for Section 2
	Proofs for Section 3
	Proof of Theorem 1
	Stochastic stability: a useful lemma
	Proofs of Corollaries 1-3

	Proofs and analysis for Section 4
	Proof of Proposition 2
	Proofs of Propositions 3-4
	Model with jumps in Section 4.4

	Model extensions and further analyses
	Beliefs about disaster states
	Idiosyncratic uncertainty
	Limited commitment as equilibrium refinement
	General CRRA preferences
	Correlation between sentiment and fundamentals
	Exogenous sunspot dynamics

	Fundamental Equilibria
	Properties of the non-sunspot solution with fundamental shocks
	The ``hedging'' equilibrium


	DizGiardaRomero (2021).pdf
	Introduction
	Model
	Aggregate Demand with Prices and Wages Set in Advance
	The Consumption Gap
	Equilibrium Wages
	Aggregate Demand
	The Distributional Channel of Nominal Rigidities
	Wage Flexibility and the Role of Monetary Policy with Inequality

	Gains from Wage Flexibility: Calvo Price and Wage Adjustment
	Price and Wage Setting à la Calvo
	Quantitative Analysis

	Conclusion
	Figures
	Proofs and derivations
	Aggregation
	Proof of Proposition 1
	Derivation of the IS equation

	Welfare losses
	The slope of the IS conditional on monetary policy shocks
	Computing the threshold 

	DTBCASIEF.pdf
	Introducción
	El IEF: Evolución
	Depuración del Texto
	El IEF en Palabras
	Análisis de Sentimiento
	Metodología Construcción del Diccionario en Español
	Selección de palabras a incluir en el diccionario
	Definir Sentimiento
	Agregar género masculino/femenino
	Palabras que cambian su sentimiento según la palabra que la precede

	Construcción del Índice de Sentimiento Financiero

	Sentimiento y Ciclo Financiero
	Conclusiones y Comentarios Finales

	Nowcasting Chilean household consumption with _dtbc_211109.pdf
	Nowcasting Chilean household consumption with _dtbc_211109_portada
	Nowcasting Chilean household consumption with _dtbc_211109_cuerpo

	DTBC_ICW_paper.pdf
	Introduction
	Method
	Implied Correlation Matrix
	Model assumptions
	Score-driven dynamics

	Empirical application
	Data
	Estimates
	Benchmarking
	VaR forecast: Univariate return series
	Portfolio simulations

	Conclusions

	Giarda_2021.pdf
	Introduction
	Motivating Facts
	The Earnings Gap is Countercyclical
	Skilled Workers are Richer and Have More Access to Financial Markets

	Monetary policy and the Earnings Gap: an Empirical Assesment
	Monetary Policy Shocks Raise the Earnings Gap
	The Wage Phillips Curve: Steeper for Skilled Workers

	Model
	Households
	Distribution of Monopoly Profits
	Workers' Unions
	Firms
	Monetary Authority
	Equilibrium

	Analytical results
	Aggregate Demand and the Earnings Gap
	The Cyclicality of the Earnings Gap

	Quantitative Analysis
	Calibration
	The Effects of Monetary Policy: No Profits
	The Effects of Monetary Policy: With Profits
	The Effects of Monetary Policy: Other Benchmarks

	Conclusion
	The Earnings Gap with the SIPP
	Econometric Strategy
	Decomposing the Earnings Gap.
	Test for the Dynamic Multiplier
	Projected Wage Inflation and Unemployment
	Wage Phillips Curve Derivation
	Rotemberg-Calvo Equivalence
	Extra IRFs

	dltcps_2022.pdf
	Introduction
	Empirical Evidence
	Setting
	Results

	Baseline Model
	Households
	Productive Sectors
	Final Goods and Foreign Demand for Commodity
	Market Clearing and Gross Domestic Product
	Equilibrium

	Theoretical Results
	The Elasticity of GDP to Commodity Prices
	Two-sector Economy
	Multisector Economy

	The Dampening Effect of Domestic Linkages
	Discussion

	Numerical Examples
	Conclusion
	Empirical Appendix
	Data Sources
	Descriptive Statistics
	Additional Empirical Results

	Theoretical Appendix
	Model Characterization
	Proofs
	Proof of Proposition 1
	Elasticity of GDP to Commodity Prices with Separable Preferences
	Proof of Proposition 2


	Quantitative Analysis
	Nonlinear Effects of IO Linkages
	Moments of GDP
	Level of GDP
	GDP Volatility under Counterfactual Domestic Linkages



	Price Pressure_v4.pdf
	Introduction
	Mechanism and transmission channels: Hypotheses
	Data and institutional setting
	Data
	Domestic government bond market
	The Chilean pension fund system
	The financial advisory firm

	Evidence on government bond price pressure
	Portfolio reallocation and market impact
	Excess bond returns
	Identification strategy

	Impact on bond yields and financing costs
	Bond yield channels and duration
	Heterogeneous impact of recommendations
	Sub-sample analysis
	Retail investor attention
	Implications for financing costs
	Robustness checks
	Control variables
	Overlapping events
	Extended sample
	Informational-content of recommendations
	Mortgage response on placebo dates
	Impact on firm's financing costs


	Concluding Remarks
	Comparison with Das2018
	Data
	Affine model decomposition
	Model
	Empirical decomposition for Chile

	Economic expectations
	Robustness checks

	DTBC_937.pdf
	BecerraMartinez2021.pdf
	Introduction
	Model
	Macroeconomic block
	Financial BlockThis financial block is also introduced in a semi-structural model, elaborated by marioli2020911. It should be noted that the present work was developed before the publication of the aforementioned paper and served as a reference for its model configuration. The latter appropriately cites the present research.

	Data
	Observed Variables

	Model Estimation
	Results
	Variance Decomposition
	Development of stress test scenarios
	Conclusions
	Bibliography

	Estimates_of_the_US_Shadow_Rate_based_on_Forward_Rates.pdf
	Introduction
	Theoretical Setting
	Key Components of DTSM
	Normalization of Gaussian DTSM
	Short-term and forward rates
	Estimation Procedures

	Empirical Application
	Descriptive Statistics
	Benchmark Results with EKF and IEKF
	Shadow Rates

	Conclusions
	Forward Rates
	Iterated EKF
	Kalman Filter Weights

	DTBC_875.pdf
	Introduction
	Literature review

	Data and Methodology
	Data
	Empirical Response to Romer and Romer Shocks
	Empirical Response to High Frequency Shock Identification
	Empirical Responses to Monetary Shocks: FAVAR

	Empirical Results
	Monetary Non-Neutrality and Pricing Moments
	Narrative Approach
	High-Frequency Approach
	FAVAR Approach

	Further Results from Regression Analysis
	Robustness to Measurement Error

	General Equilibrium Pricing Model
	Model Setup
	Households
	Firms

	Calibration

	Model Results
	Baseline Model Results
	Why Is Kurtosis Not Sufficient?

	Conclusion
	Figures
	Tables
	Model Appendix
	Multi-Sector Pricing Model
	Households
	Firms

	Multi-Sector Model Results

	Empirical Appendix
	Paper_210830 - copia.pdf
	Introduction
	Empirical Analysis
	Data
	Identification of Monetary Policy Shocks
	Aggregated Approach
	Detailed Regression Approach
	Firm-Level Regression Results

	Robustness to Measurement Error
	Relation to alvarez2016, Alvarez2020
	The Sufficient Statistic in alvarez2016,Alvarez2020
	Evaluating the Sufficient Statistics Result


	General Equilibrium Pricing Model
	Model Setup
	Households
	Firms

	Calibration

	Model Results
	Model Predictions
	Reconciling Models and Data

	Conclusion
	Tables
	Figures
	Aggregated Results
	Sectoral and Firm-Level Results
	Model Results

	Model Appendix
	Golosov-Lucas Frequency Comparative Statics

	Empirical Appendix


	Sin título
	IRRF_Inequality_Aug23_LP.pdf
	Introduction
	The interest rate response to fiscal stimulus
	bp02 shocks
	Determinants of the IRRF
	ag13 shocks

	Theory: saving-constrained households, inequality, and interest rates
	Model
	Numerical example with government waste
	Credit constraints
	Discussion

	Conclusion
	Additional tables and figures
	Data Appendix
	Australia
	Austria
	Belgium
	Canada
	Czech Republic
	Denmark
	Finland
	France
	Germany
	Greece
	Hungary
	Iceland
	Ireland
	Italy
	Japan
	Korea
	Netherlands
	New Zealand
	Norway
	Poland
	Portugal
	Slovak Republic 
	Slovenia 
	Spain
	Sweden
	Switzerland
	United Kingdom
	United States


	FFAM_oct21.pdf
	Model
	A class of uninteresting equilibria
	W-BSE: existence and properties
	W-BSEs are inconsistent with fundamental shocks
	The W-BSE is approximately a fundamental equilibrium

	Beyond wealth: sentiment-driven equilibria
	Resolving puzzles with sentiment
	Explicit construction with a sentiment state variable
	Non-fundamental crises and large amplification
	Booms predict crises
	Sentiment-based jumps

	Conclusion
	References
	Proofs for Section 2
	Proofs for Section 3
	Proof of Theorem 1
	Stochastic stability: a useful lemma
	Proofs of Corollaries 1-3

	Proofs and analysis for Section 4
	Proof of Proposition 2
	Proofs of Propositions 3-4
	Model with jumps in Section 4.4

	Model extensions and further analyses
	Beliefs about disaster states
	Idiosyncratic uncertainty
	Limited commitment as equilibrium refinement
	General CRRA preferences
	Correlation between sentiment and fundamentals
	Exogenous sunspot dynamics

	Fundamental Equilibria
	Properties of the non-sunspot solution with fundamental shocks
	The ``hedging'' equilibrium


	DizGiardaRomero (2021).pdf
	Introduction
	Model
	Aggregate Demand with Prices and Wages Set in Advance
	The Consumption Gap
	Equilibrium Wages
	Aggregate Demand
	The Distributional Channel of Nominal Rigidities
	Wage Flexibility and the Role of Monetary Policy with Inequality

	Gains from Wage Flexibility: Calvo Price and Wage Adjustment
	Price and Wage Setting à la Calvo
	Quantitative Analysis

	Conclusion
	Figures
	Proofs and derivations
	Aggregation
	Proof of Proposition 1
	Derivation of the IS equation

	Welfare losses
	The slope of the IS conditional on monetary policy shocks
	Computing the threshold 

	DTBCASIEF.pdf
	Introducción
	El IEF: Evolución
	Depuración del Texto
	El IEF en Palabras
	Análisis de Sentimiento
	Metodología Construcción del Diccionario en Español
	Selección de palabras a incluir en el diccionario
	Definir Sentimiento
	Agregar género masculino/femenino
	Palabras que cambian su sentimiento según la palabra que la precede

	Construcción del Índice de Sentimiento Financiero

	Sentimiento y Ciclo Financiero
	Conclusiones y Comentarios Finales

	Nowcasting Chilean household consumption with _dtbc_211109.pdf
	Nowcasting Chilean household consumption with _dtbc_211109_portada
	Nowcasting Chilean household consumption with _dtbc_211109_cuerpo

	DTBC_ICW_paper.pdf
	Introduction
	Method
	Implied Correlation Matrix
	Model assumptions
	Score-driven dynamics

	Empirical application
	Data
	Estimates
	Benchmarking
	VaR forecast: Univariate return series
	Portfolio simulations

	Conclusions

	Giarda_2021.pdf
	Introduction
	Motivating Facts
	The Earnings Gap is Countercyclical
	Skilled Workers are Richer and Have More Access to Financial Markets

	Monetary policy and the Earnings Gap: an Empirical Assesment
	Monetary Policy Shocks Raise the Earnings Gap
	The Wage Phillips Curve: Steeper for Skilled Workers

	Model
	Households
	Distribution of Monopoly Profits
	Workers' Unions
	Firms
	Monetary Authority
	Equilibrium

	Analytical results
	Aggregate Demand and the Earnings Gap
	The Cyclicality of the Earnings Gap

	Quantitative Analysis
	Calibration
	The Effects of Monetary Policy: No Profits
	The Effects of Monetary Policy: With Profits
	The Effects of Monetary Policy: Other Benchmarks

	Conclusion
	The Earnings Gap with the SIPP
	Econometric Strategy
	Decomposing the Earnings Gap.
	Test for the Dynamic Multiplier
	Projected Wage Inflation and Unemployment
	Wage Phillips Curve Derivation
	Rotemberg-Calvo Equivalence
	Extra IRFs

	dltcps_2022.pdf
	Introduction
	Empirical Evidence
	Setting
	Results

	Baseline Model
	Households
	Productive Sectors
	Final Goods and Foreign Demand for Commodity
	Market Clearing and Gross Domestic Product
	Equilibrium

	Theoretical Results
	The Elasticity of GDP to Commodity Prices
	Two-sector Economy
	Multisector Economy

	The Dampening Effect of Domestic Linkages
	Discussion

	Numerical Examples
	Conclusion
	Empirical Appendix
	Data Sources
	Descriptive Statistics
	Additional Empirical Results

	Theoretical Appendix
	Model Characterization
	Proofs
	Proof of Proposition 1
	Elasticity of GDP to Commodity Prices with Separable Preferences
	Proof of Proposition 2


	Quantitative Analysis
	Nonlinear Effects of IO Linkages
	Moments of GDP
	Level of GDP
	GDP Volatility under Counterfactual Domestic Linkages



	DTBC_Spillovers.pdf
	Introduction
	Data and measurements
	Conceptual framework and main hypotheses
	Monetary policy spillovers from the core to small open economies
	The role of international banks
	Bank lending across loan categories

	Robustness checks
	Alternative monetary policy indicators
	Shadow rates
	Residuals from SVAR and the Taylor rule
	Persistently low interest rates

	Alternative sets of control variables
	Including domestic rates
	Macroeconomic controls for the core
	Bank-level controls
	Alternative estimations


	Concluding Remarks
	Core economies summary statistics
	Marginal effects
	Full regression results


	HLLP_inequality_2022.pdf
	Introduction
	Data
	Matched Employer-Employee Dataset 
	Business Group Dataset 
	Summary Statistics

	Business Groups and Earnings Inequality
	Inequality Within and Between Firms
	Business Groups and Between-Firm Inequality
	Business Groups and Within-Firm Inequality

	Transitions In and Out of Business Groups
	Firm Fixed Effects Estimation
	Controlling for Unobserved Worker Composition
	Controlling for Selection Bias with Matching

	Potential Explanations
	Rent Sharing
	Skill Differentials
	Incentives

	Conclusions
	Online Appendix
	Robustness
	Robustness to AKM model


	Median_labor_income_revised_DTBC.pdf
	Introduction
	Literature Review
	Income definitions
	National Accounts
	Household Surveys
	Tax Records
	Tax and Social Security Structure

	Relationship between sources
	Wages
	Independent Income
	Capital Income

	Descriptive Statistics
	Methodology
	Results
	Main results
	Robustness
	Implications for inequality

	Concluding Remarks
	Appendix
	Parametric estimation of median income


	ADP1175.tmp
	Relatos de inflación: percepción y expectativas de los hogares chilenos durante la pandemia de Covid-19
	Resumen

	Abstract
	Introducción
	Motivación y relevancia
	Antecedentes en la literatura
	Objetivos

	Metodología
	La metodología cualitativa
	Uso de información cualitativa en los bancos centrales
	Características del estudio

	Resultados
	Percepción de inflación: transversalidad en la percepción
	Causas del cuadro inflacionario: multicausal
	Situación mundial
	Aumento en el consumo debido a estímulos monetarios
	Incertidumbre en el escenario nacional
	Suspicacias al proceso de ajustes de precios de las empresas
	Sequía y cambio climático

	Cambios en los patrones de consumo: afectado por condición socioeconómica
	No presenta cambios en el consumo
	Dejar de consumir o posponer consumo
	Sustitución de bienes y lugar de compra
	Adelantar compras

	Financiamiento del proceso inflacionario: desahorro y uso de apoyos monetarios
	Expectativas: Anclaje de expectativas, pero con alta incertidumbre
	Dirección y velocidad del cambio de precio
	Tiempo para que la inflación se normalice
	Incertidumbre y factores de estabilización de la inflación
	Cambios en el consumo futuro


	Discusión
	Bibliografía
	Anexos
	Pauta de entrevista


	michcps_final.pdf
	Introduction
	Empirical Motivation
	Data: Consumption Expenditure Survey
	Expenditure Patterns
	Cross-Country Evidence

	Model
	Households
	Intratemporal Problems
	Intertemporal Problems

	Production
	Mainland Sectors
	Commodity Sector

	Exportable Good
	Aggregation, Monetary Policy and Market Clearing

	Theoretical Results
	Quantitative Results
	Calibration
	The Role of Heterogeneity and Non-homothetic Preferences
	Understanding the Mechanisms
	Sensitivity Analysis

	Conclusions
	Empirical Appendix
	Expenditures Across the Income Distribution–Disaggregation
	Expenditures Across the Labor Income Distribution
	Expenditures Across the Income Distribution–Comparison Across Waves
	Expenditures Across the Income Distribution–Other Emerging Economies

	Theoretical Appendix
	Households' Problem
	Intratemporal Consumption Allocation
	Intertemporal Problem for the Unconstrained Household
	Intertemporal Problem for the Restricted Household


	Quantitative Appendix
	Calibration
	Additional Quantitative Results
	Macroeconomic Aggregates
	Sensitivity



	EME_factors_DTBC March2022.pdf
	Introduction
	Related Literature
	Empirical Model
	Data
	State-Space Formulation
	Model Specification
	Number of Factors
	Stability


	Baseline Specification and Estimated Factors
	Estimated Global Factors and Their Relevance
	Analysis of Factors
	Factor-augmented VAR

	Robustness
	Model without Financialization Channel
	Price-factor Model

	Concluding Remarks
	Figures

	APT_Paper_Descriptive_Apr_2022.pdf
	Introduction
	Related literature
	Data description
	Dataset
	Relationship measures
	Distance Measures
	Concentration Measures


	Empirical facts
	Fact 1: Aggregate behavior of relationships
	Fact 2: Cyclical behavior of lending relationships
	Fact 3: Lending relationships and credit conditions.
	Distance, concentration, and credit conditions
	Relationships and credit conditions along the business cycle

	Fact 4: Lending relationships and monetary policy shocks.

	Conclusion
	Tables and Figures
	Appendix

	APT_Paper_Descriptive_May22_DTBC.pdf
	Introduction
	Related literature
	Data description
	Dataset
	Relationship measures
	Distance Measures
	Concentration Measures


	Empirical facts
	Fact 1: Aggregate behavior of relationships
	Fact 2: Cyclical behavior of lending relationships
	Fact 3: Lending relationships and credit conditions.
	Distance, concentration, and credit conditions
	Relationships and credit conditions along the business cycle

	Fact 4: Lending relationships and monetary policy shocks.

	Conclusion
	Tables and Figures
	Appendix

	WACC_Capital_Regulatorio_DTBC_2022.pdf
	Introduction
	Empirical strategy
	Weighted average cost of capital (WACC)
	Capital ratios and the return on equity
	The CAPM approach
	Capital ratios and the accounting return on equity (ROE)

	Banks' capital ratio and the return on debt

	Data
	Results
	Capital ratios and the return on equity
	Capital ratios and the return on debt

	Calibrating the impact on WACC and policy implication
	Concluding remarks
	Additional figures
	Additional results

	DRAFT_DTBC_Central_Bank.pdf
	Introduction
	Three Stylized Facts
	Measure of sectoral comovement
	Stylized fact I: shift in pairwise correlation
	Stylized fact II: role of intermediate-input linkages
	Stylized fact III: role of trade credit during the Great Recession

	Firm-level Evidence
	Trade credit provision and reception during the Great Recession
	Quasi-natural experiment: Lehman Brothers' collapse
	Transmission of the LB Shock

	Model
	Firms' Production Plan
	Optimal Contracts on Trade Credit
	Optimal Problem for Firms
	Households
	Market clearing condition

	Equilibrium Analysis
	Quantitative model
	Calibration
	Fit of the model
	Trade credit and model-implied sectoral comovement
	Counterfactual exercise with fixed trade credit
	The role of financial shocks
	The role of productivity shocks

	Recalibrating sectoral shocks in the fixed trade credit model
	The early 80s recession

	Conclusion
	Data
	Quarterly Finance Report
	Compustat
	Syndicated loan from Dealscan

	Additional Sectoral Evidence
	Additional Micro Evidence
	Proof for propositions and lemmas
	Proof of Lemma 1
	Proof of Proposition 1
	Proof of Proposition 2

	Sales Growth Decomposition
	Additional Results from Quantitative Analysis
	Shocks in the Early 1980s Recession


	DRAFT_DTBC_Central_Bank060822.pdf
	Introduction
	Three Stylized Facts
	Measure of sectoral comovement
	Stylized fact I: shift in pairwise correlation
	Stylized fact II: role of intermediate-input linkages
	Stylized fact III: role of trade credit during the Great Recession

	Firm-level Evidence
	Trade credit provision and reception during the Great Recession
	Quasi-natural experiment: Lehman Brothers' collapse
	Transmission of the LB Shock

	Model
	Firms' Production Plan
	Optimal Contracts on Trade Credit
	Optimal Problem for Firms
	Households
	Market clearing condition

	Equilibrium Analysis
	Quantitative model
	Calibration
	Fit of the model
	Trade credit and model-implied sectoral comovement
	Counterfactual exercise with fixed trade credit
	The role of financial shocks
	The role of productivity shocks

	Recalibrating sectoral shocks in the fixed trade credit model
	The early 80s recession

	Conclusion
	Data
	Quarterly Finance Report
	Compustat
	Syndicated loan from Dealscan

	Additional Sectoral Evidence
	Additional Micro Evidence
	Proof for propositions and lemmas
	Proof of Lemma 1
	Proof of Proposition 1
	Proof of Proposition 2

	Sales Growth Decomposition
	Additional Results from Quantitative Analysis
	Shocks in the Early 1980s Recession


	
	Introduction
	Modeling the exchange rate volatility
	The variance equation
	Testing structural changes
	Modeling the regime switching volatility

	The exchange rate volatility and the effectiveness of FX interventions
	FX interventions and financial determinants of the exchange rate dynamic
	FX interventions in the mean and variance equation of the variance model
	FXI effectiveness in a Local Projections approach

	Conclusions
	Model selection
	GARCH order
	Regime switching model
	Data
	 Volatility with external determinants
	Local Projections for alternative FX intervention events

	EMEs_Global_Drivers_2109.pdf
	Introduction
	A Structural Factor Model
	Data
	State space formulation
	Baseline specification
	Estimated Global Factors
	Relevance of Global Factors
	What is behind the ``financial'' factor?


	Global factors and emerging economies: Transmission mechanisms
	Baseline DSGE model
	The domestic block
	Foreign block and linkages with the domestic economy

	The factor augmented model
	Domestic implications of global factor shocks
	Aggregate and disaggregate effects
	Dynamic shock effects
	Variance decomposition and the role of covariances


	Conclusions
	Appendix
	Number of common factors
	Model without GDP-Fin. Factor channel
	More Robustness Checks
	Blending Growth and Price Factors
	An Additional ``Purely Financial'' Factor (Four-factor model)



	msz_20221028.pdf
	Introduction
	Inflation and interest rates in small open economies
	Data
	Inflation and interest rates during the international ZLB

	Simple model
	World Economy
	Log-linearized system
	International ZLB

	Quantitative model
	Households
	Optimal labor supply
	Domestic producers
	Retail firms
	International risk sharing and prices
	Monetary policy
	World equilibrium

	Solution method and parametrization
	Results
	Correlations in the quantitative model
	Impulse response functions

	Conclusions
	Additional results from Section 2
	Data
	Additional figures and tables

	Additional results from Section 3
	Model under Taylor rule
	Derivation of optimal target rule in SOE
	Model with money-in-the-utility
	Derivation of (DD) and (SS)
	Additional figures

	Additional results from Section 4
	Derivation of first-order approximations
	Domestic firms selling in SOE
	Domestic firms selling in ROW
	Importing firms
	Optimal labor supply

	Log-linearized equilibrium

	Additional results from Section 5 and Section 6
	Data
	Additional tables and figures


	AFGK_COVID19_Paper_Nov_2022.pdf
	Introduction
	Credit Support Policies Implemented
	Special Central Bank Credit Lines to Commercial Banks: FCIC
	Sovereign Credit Guarantees on Loans: FOGAPE-COVID

	Empirics
	Data
	Empirical Design
	RDD Results
	Mechanism: The Role of Interest Rates
	Robustness
	RDD Robustness
	Robustness of the Interest Rates Mechanisms


	Model
	Overview
	Setup and Equilibrium
	Parametrization
	A Global COVID-type Shock
	Credit Policies

	Conclusion
	Appendix

	Guiso_Zaccaria_Patriarchy_Partnership.pdf
	Introduction
	Related Literature
	A Simple Conceptual Framework
	Data Sources and Data Description
	Measuring Social Norms 
	Estimating Gender Norms
	Alternative Approaches and Validation

	Gender Equality and Household Finance
	Effects of Equality on Financial Investments and Returns
	The Role of Collaboration
	Gender Norms and Financial Investment: Scope and Incentives

	Robustness
	Omitted Variables and Placebo Tests
	Internal Migration
	Additional Robustness Tests

	What Triggered the Trend in Female Headship? 
	Conclusions
	Selection and Risk Taking
	Standard Errors Robustness
	Female Labor Markets, Migration, and Additional Robustness Tests
	Pension Reform

	Inflacion_Bs_y_Ss_DTBC_Ene2023.pdf
	Introduction
	Data
	Stylized Facts
	Common drivers of global inflation across sectors
	Concluding Remarks
	More Details on Data

	draft_dtbc.pdf
	Introduction
	Exports pricing and ERPT
	Pricing in international markets
	Fixed prices vs. optimal prices

	Empirical strategy
	Bilateral exchange rates
	Bilateral and dominant currency exchange rates
	Dominant and destination currency invoicing

	Data and descriptive statistics
	Data source
	Descriptive statistics

	Results
	Adjustment of prices and quantities to the bilateral exchange rate
	Adjustment of prices and quantities to the bilateral and USD exchange rates
	Adjustment of prices and quantities when prices are set in destination currency or USD
	Supply and demand effects
	Robustness exercises

	Conclusions
	Additional Tables and Figures

	draft_dtbc.pdf
	Introduction
	Exports pricing and ERPT
	Pricing in international markets
	Fixed prices vs. optimal prices

	Empirical strategy
	Bilateral exchange rates
	Bilateral and dominant currency exchange rates
	Dominant and destination currency invoicing

	Data and descriptive statistics
	Data source
	Descriptive statistics

	Results
	Adjustment of prices and quantities to the bilateral exchange rate
	Adjustment of prices and quantities to the bilateral and USD exchange rates
	Adjustment of prices and quantities when prices are set in destination currency or USD
	Supply and demand effects
	Robustness exercises

	Conclusions
	Additional Tables and Figures

	egap_gov_cons.pdf
	Introduction
	Empirical Evidence
	The Earnings Gap
	Government Spending Raises the Earnings Gap: Evidence from a Bayesian SVAR
	The Size of the Responses of Consumption and the Earnings Gap are Negatively Related: Evidence from a TVC-SVAR
	Government Spending is Concentrated Towards Skilled Intensive Sectors

	Model
	Government
	Households
	Labor Supply
	Firms
	Monetary Authority
	Equilibrium

	Analytical Results
	Aggregate Demand and the Earnings Gap
	Government Purchases and the Earnings Gap

	Quantitative Results
	Calibration
	How Government Spends Matters

	Conclusion
	The Effect of Government Spending on the Earnings Gap using Ramey News shocks
	Alternative Ordering in the BSVAR
	Robustness to the Hyperparameters
	Derivations

	DTBC_propuesta.pdf
	Introduction
	Recent developments and lessons from the past
	A general view and stylized facts
	Recent Evidence

	Methodology an data
	Empirical model
	Identification method to extract monetary policy shocks
	Data

	Results
	Spillovers of US monetary policy surprises to emerging market economies
	Robustness using Sign Restriction methodology

	Conclusion
	Annex: figures and tables

	Exposures_to_climate_change_s_physical_risks_in_Chile__2_.pdf
	Introduction
	A review of climate change in Chile
	Data and methodology
	Data on real estate properties
	Data on climate hazards in Chile
	ARCLIM climate risk indicators
	CIE climate risk indicators
	Overall ARCLIM, CIE and ARCLIM-CIE indicators


	Results
	Real estate properties

	Results by region
	Conclusions

	Garcia-Trujillo_Gonzalez_Silva 2023_final.pdf
	Introduction
	Literature Review
	Data
	Sample, Variables and Panel Construction
	Sample
	Variable definitions
	Balanced Panel Construction

	Summary Statistics
	Workers
	Firm Dynamics in Chile and the Role of Startups


	Earnings Effect Over the 5 Years After the Transition
	Linear Controls
	Matched Specification: Triplets
	Decomposing the effects

	Dynamics of the Earnings Effect
	Why do People Move to Startups?

	Job Ladder Effects
	Heterogeneity
	Heterogeneous Effects — Worker Characteristics
	Heterogeneous Effects – Firm Characteristics
	Ex-ante characteristics
	Ex-post characteristics


	Conclusion
	Alternative Transformations: Inverse Hyperbolic Sine and Natural Logarithm
	Inverse Hyperbolic Sine
	Natural Logarithm


	13_02_23_Monetary_policy_surprises_in_Chile__the_role_of_the_information_and_pure_monetary_shocks (2).pdf
	Introduction
	International evidence and the Chilean case
	Methodology and data
	Econometric approach
	External instruments for pure monetary policy and information shocks
	Data

	Results
	Impulse Responses
	Robustness

	Conclusion
	Annex: tables and figures

	ADP62D4.tmp
	1. Introduction
	2. The evolution of labor markets in Chile
	3. Theoretical framework
	4. The FAVAR model
	5. Empirical results
	6. Discussion of the results and their relevance for policy
	7. Conclusions

	Albagli et al_May2023.pdf
	1 Introduction
	2 Related Literature
	2.1 Share Prices of Listed Firms
	2.2 Simulations of Structural Models
	2.3 Surveys
	2.4 Administrative Data

	3 Dataset
	4 Firms' Adjustment to the COVID Pandemic
	4.1 Output Market: Entry/Exit and Sales
	4.2 Labor Market: Employment
	4.3 Market for Suppliers: Linkages between Firms
	4.4 Physical Capital Market: Investment
	4.5 Credit Market: Bank Debt
	4.6 Productivity

	5 Credit and Employment Policies Oriented to Firms
	5.1 Access to Credit Support
	5.2 Access to the Employment Protection Policy

	6 Conclusion
	References

	Freight_Costs_Dom_Prices_GLR2023_rev.pdf
	Introduction
	Transportation costs during Covid-19
	Data
	Descriptive Evidence

	Partial equilibrium effects
	Analytical Framework
	Elasticity of substitution
	Identification strategy: Shift-share design
	Regression results

	Effects of freight costs on inflation
	Robustness checks

	General equilibrium analysis
	Model
	Households
	Intermediate Good Firms
	Retailers
	Market Clearing Conditions
	Shocks

	Calibration
	Model Fit

	Counterfactuals

	Conclusions
	Calibration
	Additional tables and figures
	Sectoral and product evidence
	Results using Colombian freight costs

	draft_CPshocks.pdf
	Introduction
	Literature Review
	Commodity Price Shocks and Labour Market Outcomes Gap: SVAR Evidence
	SVAR for the mining sector
	SVAR for the non-mining sector

	The Model
	Labor Market Search and Matching in the commodity sector
	The Firms in the commodity sector
	Consumption good sector
	The Representative Household
	Nash bargaining wage
	Commodity price and production
	Government policy
	Market clearing and search Equilibrium

	Parametrization Strategy
	Steady-state and parameter calibration

	Estimation
	Analysis of the Model Economy
	Non-Commodity price dynamics
	Variance Decomposition
	Positive shock in the commodity price
	Skill-intensity benchmark
	SAM frictions benchmark
	Only asymmetric SAM frictions
	Only skill-intensity heterogeneity in commodity production

	Wage Decomposition

	Conclusion
	Appendix
	Tables and plots
	Equilibrium conditions (non-linear)


	Entrepreneurship and Immigration - GG rev.pdf
	Introduction
	Related Literature
	Static Model
	Dynamic Model
	Heterogeneity and Demographics
	Preferences
	Production Technology
	Financial markets
	Agents' Problems
	Country H's natives
	Country F's natives
	Occupational Choice

	Stationary Competitive Equilibrium

	Calibration
	Externally Calibrated Parameters
	Estimated Parameters
	Identification Discussion

	Results
	Comprehensive Migration Policies
	No Immigrants Allowed
	All Immigrants are Welcome
	Reduce Immigration to 10% of Total Population

	Pro-Entrepreneurship Migration Policy

	Conclusion

	CMH_28_06_23.pdf
	Introduction
	Related Literature
	The dataset
	Empirical framework
	Decomposing CPI Inflation into Demand and Supply Shocks
	Robustness Checks
	Conclusions

	Bank_Efficiency_Chile_DTBC_july.pdf
	Introduction
	Discussion on efficiency measures
	Efficiency models
	Stochastic Frontier Analysis
	DEA
	Double boostrap DEA
	Slacks Based Model

	Data and empirical findings
	Data
	Stochastic Frontier Analysis
	Efficiency drivers using a multimodel approach
	System efficiency
	Efficiency at Institutional level
	Environmental effects
	Mergers and acquisitions
	Summary on multi model results

	Efficiency disaggregated at input level
	Efficiency effect on market share and returns
	Efficiency and return heterogeneity
	Efficiency dividends and market share


	Conclusions
	Classification of local banks in clusters
	Efficiency at cluster level using SBM
	Evolution of sight deposits by cluster
	Evolution of provisions and ROE by cluster
	Efficiency ROE and market share, monthly data

	Bank_Efficiency_Chile _DTBC_disc.pdf
	Introduction
	Discussion on efficiency measures
	Efficiency models
	Stochastic Frontier Analysis
	DEA
	Double boostrap DEA
	Slacks Based Model

	Data and empirical findings
	Data
	Stochastic Frontier Analysis
	Efficiency drivers using a multimodel approach
	System efficiency
	Efficiency at Institutional level
	Environmental effects
	Mergers and acquisitions
	Summary on multi model results

	Efficiency disaggregated at input level
	Efficiency effect on market share and returns
	Efficiency and return heterogeneity
	Efficiency dividends and market share


	Conclusions
	Classification of local banks in clusters
	Efficiency at cluster level using SBM
	Evolution of sight deposits by cluster
	Evolution of provisions and ROE by cluster
	Efficiency ROE and market share, monthly data

	Global_Financial_Risk_and_Commodity_Prices.pdf
	Introduction
	The Empirical Model
	Identification and Estimation Method
	Data
	Estimation Results

	The Model
	Households
	Production of Final Goods
	Production of the Tradable Composite Good
	Production of Importable, Exportable, and Nontradable Goods
	Equilibrium

	Results of the Model
	Calibration
	Theoretical and Estimated Impulse Responses
	Variance Decomposition
	Transmission Channels of Global Financial Risk

	Conclusions
	Sample of Countries
	 Panel SVAR Robustness 
	Consumers Optimality Conditions
	Profit Maximization in the Production of Final, Tradable, and Nontradable Goods
	Other Model Results

	Policies_covid_170323_dtbc.pdf
	Introduction
	Model
	Government, policies and limitations
	Households
	Firms
	Wholesale producers
	Intermediate goods producers
	Retailers
	Capital producers

	Banking Sector
	Big banks
	Small banks

	Government
	Fiscal authority
	Monetary authority


	Data and Parameterization
	Data
	Calibration
	Estimated parameters

	Policy Analysis
	Concluding Remarks
	References
	Appendix
	Market clearing conditions
	Measurement
	Observables
	Shocks
	Measurement equations

	Steady state


	Inzunza and Madeira 2023 Pension_withdrawals.pdf
	Introduction
	Data
	Methodology
	Results
	Concluding Remarks
	Chilean Pension System
	Pension FundsThe information in this section corresponds to the current investment regime for pension funds valid from February 2022 to date, as retrieved from the Chilean Pensions Supervisor website.
	Pension Fund Withdrawals


	INZUNZA_MADEIRA_2023_DTBC.pdf
	Introduction
	Data
	Methodology
	Results
	Concluding Remarks
	Chilean Pension System
	Pension FundsThe information in this section corresponds to the current investment regime for pension funds valid from February 2022 to date, as retrieved from the Chilean Pensions Supervisor website.
	Pension Fund Withdrawals


	TOpazo_DTBC_final.pdf
	Introduction
	Literature Review
	Theoretical Literature
	Empirical Literature
	Transmission Channels

	Data
	Consumer Expenditure Survey
	Monetary Policy Shocks

	Empirical Strategy
	Local Projections
	Smooth Local Projections

	Empirical Results
	Age Cohort Estimation
	Tenure Cohort Estimation
	Educational Cohort Estimation

	Robustness Checks
	"Normal" Local Projections
	Gertler & Karadi Shocks
	Sample selection
	Lag structure

	Conclusion
	Appendix
	Smooth Local Projection
	Tables
	Figures


	ForwardGuidance_CogDiscounting_AriasGarciaRojas_DTBC.pdf
	1 Introduction
	1.1 Related Literature

	2 Empirical evidence
	3 A large DSGE model
	3.1 Introducing behavioral features

	4 Estimation strategy: System Priors
	5 Results
	5.1 Estimation
	5.2 The Forward Guidance Puzzle
	5.3 Dynamics
	5.4 Extending cognitive discounting and the use of data on expectations

	6 Conclusions
	References
	A Complementary results
	B Introducing Cognitive Discounting in Dynare
	B.1 Generalizing shock-specific cognitive discount factors

	C Mutual Funds
	C.1 Ricardian Households
	C.2 Mutual Funds


	Castro_Cerletti_SalesDisruption_v3.2.pdf
	Introduction
	The 2019 social unrest in Chile as a sales disruption
	Data This study was developed within the scope of the research agenda conducted by the Central Bank of Chile (CBC) in economic and financial affairs of its competence. The CBC has access to anonymized information from various public and private entities, by virtue of collaboration agreements signed with these institutions.
	Firm-level information To secure the privacy of workers and firms, the Central Bank of Chile (CBC) mandates that the development, extraction and publication of the results should not allow the identification, directly or indirectly, of natural or legal persons. Officials of the CBC processed the disaggregated data. All the analysis was implemented by the authors and did not involve nor compromise the CBC or the institutions that share their data with the CBC.
	Geographic information
	Sample and definitions

	Empirical analysis
	Event-Study
	Monthly regressions
	Frims' adjustments in response to the shock
	Financial constraints

	Back-of-the-envelope decomposition of the response of firms to the shock
	Repayment behavior and loan origination


	Additional results and robustness checks
	Placebo test of baseline estimations
	Retail firms, hotels and restaurants
	Multi-establishment firms

	Conclusions
	Appendix
	Definitions and summary statistics
	Summary statistics
	Repayment behavior and loan origination: Linear probability model
	Distribution of fitted values of the effects


	DTBC_FrankenJara2023.pdf
	Introduction
	The Chilean Survey of Bank Lending Standards
	Methodological Issues and Data
	A Local Projections Approach
	A Taylor Rule Based Monetary Policy Shock (TRB-MPS)
	Other Control Variables

	Results
	Baseline results.
	Periods of highly contractionary monetary policy stance
	Periods when the banks’ capital position is a constraint
	Monetary policy shocks at different time horizons

	Concluding Remarks
	Analytical framework
	Shocks and surprises to the Monetary Policy Target Rate in Chile
	Additional figures
	Additional tables

	CEMLA_Policy_Note (7).pdf
	Introduction
	Recent Developments and Main Challenges for the Chilean Economy
	Macroeconomic Effects of Climate Change
	Sectoral Analyses of Climate Change
	Current Advances in Measuring the Economic Impact of Climate Change

	An Overview of the Structural Research Agenda at the Central Bank of Chile
	Conclusion

	102023_International_sourcing_during_Covid19_paper.pdf
	Introduction
	Datasets
	Merging and Cleaning Methodology
	Representativeness of the Dataset
	Variable Transformations
	Sample Definitions

	Stylized facts
	Data at a Glance
	A Focus on Trade Dynamics
	A Focus on Varieties

	Unit Values
	Empirical analysis
	Firm-product regressions.

	Results
	Conclusions
	Data coverage
	Summary statistics by firm size
	Import Dynamics by Firm Size
	Number of exported/imported varieties by Firm Size
	Additional tables and graphs

	Draft_September_2023.pdf
	Introduction
	Empirical Analysis
	Data
	Sample Selection and Descriptive Statistics
	Relationship Measures

	Relationship Lending and Terms of Credit
	Relationship Lending and Firm Characteristics

	The Model
	The Environment
	Solution
	Functional Forms
	Calibration
	Goodness of Fit


	Policy Experiments
	Monitoring and Screening
	Working Capital and Collateral Constraints
	Combined Effects

	Alternative Specifications of Monitoring Costs
	Scale Invariant Monitoring Costs
	Scale Varying Monitoring Costs

	Conclusion
	Data
	Coverage
	Sample Selection
	Data Definitions

	Additional Tables
	Production Function Estimation
	Solution of the Model

	NHO_HANK_180823.pdf
	Introduction
	Empirical Evidence
	Data
	Fact 1: Expenditure Shares Vary Along the Income Distribution
	Fact 2: Expenditure Shares' Correlate with Income Elasticity over the Business Cycle
	Fact 3: Expenditure Shares Respond to Income Shocks in Accordance with their Income Elasticities

	A Model of Consumption with Heterogeneous and Time-Varying Expenditure Shares
	Households
	Workers' Union
	Firms
	Monetary Authority
	Fiscal Policy
	Aggregation

	The Role of Non-homothetic Preferences
	The Transmission of Fiscal Shocks
	Calibration
	Aggregate and Sectoral Responses to Fiscal Transfer Shocks

	Conclusion
	Empirical Appendix
	Additional Static Evidence
	Disaggregated Expenditure Patterns
	Consumption Patterns Across Labor Income Distribution
	Expenditure Patterns Across Different Waves of the Consumption Expenditure Survey

	Expenditure Patterns in Other Countries
	Data Validation
	Additional Time-varying Evidence
	Cyclicality of Aggregate Expenditure Shares in the Full Sample
	Robustness of Local Projections

	Model Details
	Households
	Workers' Union
	Firms


	cog_preg.pdf
	Introduction
	Literature
	Empirical Evidence
	Data Description
	Descriptive Statistics
	Cognitive Skills and Age at First Childbirth
	Pregnancy Timing and Education
	Early Pregnancies and Marriage

	The Effect of Cognitive Skills on Fertility

	Model
	Environment and Timing
	Rest of Life: Fifth to Ninth Period (30-49 Years Old)
	Young Adult: Third and Fourth Period (22-29 Years Old)
	Third Sub-Period Young Adult: Consumption and Child Investment
	Second Sub-Period Young Adult: Contraception
	First Sub-Period Young Adult: Marriage

	College Age: Second Period (18-21 Years Old)
	Third Sub-Period College Age: Consumption and Child Investment
	Second Sub-Period College Age: Continue College
	First Sub-Period College Age: Contraception

	Teen: First Period (14-17 Years Old)
	Third Sub-Period Teen: Consumption, Child Investment, and College Attendance
	Second Sub-Period Teen: Continue High School
	First Sub-Period Teen: Contraception

	Functional Forms and Parameters
	Preferences (3)
	Fertility (10)
	Marriage Market (7)
	College Attendance and Graduation (7)
	High School Graduation (3)


	Model Estimation
	Exogenous Parameter
	Wages Profiles
	Endogenous Parameters

	Results
	Model Fit
	Cognitive Skills and Pregnancies
	Education Outcomes
	Marital Outcomes

	Mechanisms Decomposition and the Importance of Ability
	The Importance of Cognitive Skills
	Contraception Costs as Consumption Equivalent

	Teen Pregnancies and Education Outcomes
	Do Teen Pregnancies Lead to Lower Academic Performance or Vice-versa?
	The Effects of Reduce Contraception Cost

	The Decline in Teen Pregnancies During the '90s
	Conclusion
	Data 
	Wages Process 
	Estimated Parameters 
	Estimated Models Fit 
	Estimated Parameters NLSY79 vs. NLSY97

	Tesis - Maria Teresa Reszczynski.pdf
	Introducción
	Revisión de Literatura
	Modelo Teórico
	Datos
	Producto Interno Bruto
	Temperatura y Precipitación
	Temperatura Máxima y Mínima

	Metodología
	Resultados
	Efectos Heterogéneos por Estación del Año
	Temperaturas Máximas y Mínimas
	Temperaturas máximas y sequía: cantidad de días dentro de un trimestre donde la temperatura supera cierto umbral y la precipitación es cero

	Conclusión
	Bibliografía
	Apéndice 1
	Apéndice 2
	Apéndice 3
	Apéndice 4


	Central_Bank_Independence_at_Low_Interest_Rates.pdf
	Introduction
	A measure of political pressure faced by the Fed
	Empirical analysis
	Hearing transcripts
	Congressional bills

	Central bank independence and optimal policy
	The baseline model
	State-dependent intervention risk

	Conclusion
	Appendices
	Examples of coded statements and summary statistics
	Coded meetings
	Additional empirical analysis
	Additional sensitivities to the baseline model specification


	Parental_Altruism_College.pdf
	Introduction
	Literature
	Empirical Evidence
	Data
	Parents' Consumption and Children's Position in the Income Distribution.
	Inter-vivos Transfers, Bequests and Income Distribution.
	Transmission of Children Income Shocks to Parent Consumption

	The Model
	Model Demographics
	Model Decision Timing
	Parent-Child Decision Problem
	Parent-Child Problem in the Last Parent Period
	Parent-Child Problem After College and Before Parent Last Period
	Parent-Child Problem at College Decision

	Equilibrium Definition

	Estimation
	Functional Forms and Preferences
	College Cost
	Retirement Income
	Income Process
	Return on Ability
	Ability, Parent Altruism, and Psych College Cost

	Model Results
	The role of Parent Transfers on Education Achievement
	Conclusion
	HRS Consumption Data
	In-Kind Transfer
	Equilibrium Properties
	Parent-Child Problem when the Child Decides College
	Parent-Child Problem After College and Before Parent Last Period
	Parent-Child Problem During Parent Last Period

	Model Solution Algorithm

	Input_Price_Disp_Misallocation.pdf
	Introduction
	Data
	Data description
	Summary statistics

	Empirical findings
	Price dispersion across buyers
	Robustness
	Which products have more dispersed prices?

	Price gaps and differences in costs of supplying different buyers
	Shipping costs
	Payment terms

	Correlation of price gaps over time
	What drives variation in price gaps? 
	Price gaps and buyer's size
	Price gaps and buyer-seller relations
	Price gaps and quantity discounts

	Price-quantity menus
	Taking stock

	Model
	Response to changes in markups
	Theoretical results

	Quantitative results
	Mapping the model to data
	Measuring dispersion in markups across buyers
	Network statistics
	Parameterization

	Eliminating markup dispersion across buyers
	Eliminating markup dispersion across products


	Conclusion
	Additional tables and figures
	Data
	Additional datasets
	Data cleaning

	Model derivations
	Equilibrium characterization

	Solution Algorithm

	UIP_paper.pdf
	Introduction
	A model of exchange rates and interest rate differentials
	US MP and long-term US yields
	Country j block
	Equilibrium
	Linking the model to the empirical strategy

	Data
	Monetary Policy Shocks
	FOMC shocks
	Domestic MP shocks

	Uncertainty Shocks
	Evidence on currency excess returns
	Conclusion
	Model: equilibrium characterization and proofs
	Equilibrium characterization
	Proof of Proposition 1

	Data coverage
	Auxiliary evidence on expectations and exchange rate shocks
	Country-specific results
	Robustness
	Sample extension: November 2008–November 2020
	Robustness on uncertainty events

	Unconditional currency excess returns

	Pustilnik_TradePolicy_DTBC_revisado.pdf
	Introduction
	Institutional Framework and Data
	Colombian Tire Industry and the imposition of Antidumping
	Data

	Stylized Facts
	Price Effects and Country-Level Reallocation
	Heterogeneous import reallocation patterns at more desegregated levels of observation


	Model
	Simple models ignore importer-supplier networks
	A trade model with network connections
	Nested Constant Elasticity of Substitution Demand
	Model implications for reallocation elasticity
	Importer's problem


	Estimation
	Linear specification and identification
	Caveats for linear specification
	Corrections for exit and GMM estimation
	Corrections for exit
	Generalized Method of Moments


	Findings and Trade Implications
	Conclusion
	Additional figures from empirical facts
	Price Indexes, Non-linearities and Exit
	GMM


	Wages_and_Labor_Elasticity_to_Firm_Schocks_2024.pdf
	Introduction
	Data
	General Characteristics
	Sample

	Empirical Strategy
	Firm Shocks Measurement
	Sales
	Alternative measure: TFP

	Wage Pass-Through Estimations on Stayers
	Stayers Definition

	Effects on Workers that Leave the Firm
	Extensive Margin Estimations at the Individual and Firm Level
	Intensive Margin Estimations on Displaced Workers


	Results
	 Intensive Margin: Wages Elasticity to Firm-Level Shocks
	Average effects on stayers' wages
	Asymmetries and Non Linearities
	Heterogeneity in Earnings Elasticities by Worker's characteristics
	Cyclical Conditions and Earnings Elasticities

	Extensive Margin: Firm-Level Shocks and Employment Responses
	Firm-level shocks and effect on individual separation probabilities
	Firm level effects on total employment and the wage bill
	Earnings Effects of Job Losses


	Conclusions
	Appendix A
	Appendix B
	Instrumental variables


	Wages_and_Labor_Elasticity_to_Firm_Schocks_2024_Submission.pdf
	Introduction
	Data
	General Characteristics
	Sample

	Empirical Strategy
	Firm Shocks Measurement
	Sales
	Alternative measure: TFP

	Wage Pass-Through Estimations on Stayers
	Stayers Definition

	Effects on Workers that Leave the Firm
	Extensive Margin Estimations at the Individual and Firm Level
	Intensive Margin Estimations on Displaced Workers


	Results
	 Intensive Margin: Wages Elasticity to Firm-Level Shocks
	Average effects on stayers' wages
	Asymmetries and Non Linearities
	Heterogeneity in Earnings Elasticities by Worker's characteristics
	Cyclical Conditions and Earnings Elasticities

	Extensive Margin: Firm-Level Shocks and Employment Responses
	Firm-level shocks and effect on individual separation probabilities
	Firm level effects on total employment and the wage bill
	Earnings Effects of Job Losses


	Conclusions
	Appendix A
	Appendix B
	Instrumental variables


	macro_ineq_polar_Ene2023.pdf
	Introduction
	Literature Review
	The Model
	Calibration
	Results
	Conclusions

	Daniel_Guzman_DTBC_March_30_2024.pdf
	Introduction
	Data
	Household Survey of Colombia
	Unemployment Rates

	Empirical Strategy
	Results and Discussion
	Conclusions
	Data
	Construction of datasets
	Tenure and Unemployment Spell Categories
	National Unemployment Rate: Seasonally Adjusted

	Data Description
	Average tenure length


	Additional Empirical Results
	Formal status interaction
	Maximum unemployment rate
	Minimum unemployment rate and small firm interaction


	hank_dtbc_final_0424.pdf
	Introduction
	Facts on Household Heterogeneity in Chile
	Assets' Holdings Heterogeneity
	Share of hand-to-mouth
	Labor Income Inequality and Risk
	Heterogeneous Cyclicality of Labor Income
	Firms' Ownership and the Cyclicality of Markups

	Models
	Households
	Firms
	Mutual Fund
	Labor Markets
	Government, Monetary Authority, and Aggregation

	Sources of Consumption Fluctuations
	Comparing SW-OA & SAM-OA HANK
	Calibration
	Response to a Fiscal shock

	Comparing SW-OA with SW-TA HANK
	Calibration
	Monetary Policy Shocks

	Conclusions
	Assets decomposition, different Data Sources
	The Household Finance Survey (EFH)
	Obtaining the Shares of Hand-to-Mouth and robustness analysis
	Robustness Analysis

	Tables and Figures
	Empirical
	Figures of Section 5

	Details of the model
	Firms
	Mutual Fund
	Sticky Wages
	Government

	Response to a Monetary shock in SW-OA v/s SAM-OA
	The Role of Investment in the Monetary Transmission in SW-OA and SW-TA

	csanchez_jmp.pdf
	Introduction
	The Educational System and Vouchers in Chile
	The Model
	Demand
	Supply
	Theoretical and Empirical Motivations for Fully Cursed Equilibrium

	Data and Educational Markets
	Estimation and Identification
	Demand
	Preferences for Schools
	School Value Added
	Linking Mean Utilities to School Value Added and Other Characteristics

	Supply

	Results and Analysis
	Estimates
	School Value Added
	Preferences
	School Costs

	Policy Analysis and Counterfactuals

	Conclusions
	Discussion on the Supply Side Modeling Assumptions
	Data
	A Market Example

	accounting_for_nature_dtbc.pdf
	Introduction
	Economic models and Nature
	A two-bloc model with natural capital
	General specification
	Households
	Firms

	Modeling natural capital
	Natural capital with no critical threshold
	Natural capital with a critical threshold

	Aggregation and market clearing
	Competitive Equilibrium
	FOCs, shadow price of Nature and Hotelling condition
	Social planner problem

	Model calibration and dynamics
	Calibration
	Macroeconomic parameters
	Environmental parameters

	Model dynamics
	Model dynamics with no technological growth
	Model dynamics with technological growth


	An example of Nature-positive green policy
	Conclusion
	Appendix
	Competitive Equilibrium- First Order Conditions
	Social Planner Problem - First Order Conditions
	Proofs


	Gonzalez-Astudillo_Guerra-Salas_Lipton_Consolidations.pdf
	Introduction
	Related Literature
	The DSGE Model
	Households
	Firms
	Fiscal Policy
	The Rest of the World
	Aggregation and Market Clearing
	Driving Forces

	Parametrization Strategy
	Calibrated Parameters
	Estimated Parameters

	Model Performance and Dynamics
	Fiscal Consolidations
	An Increase in the Consumption Tax Rate
	An Increase in the Labor Income Tax Rate
	An Increase in the Capital Income Tax Rate
	A Reduction in Government Consumption
	A Reduction in Government Investment
	A Reduction in Government Transfers
	Full Fiscal Consolidation
	Revenue- and Expenditure-Based Consolidations

	Conclusion
	Stationary Equilibrium Conditions
	Steady State
	Data Details
	Shock Decomposition for Observables

	RossoCalani_dtbc.pdf
	Introduction
	Data and stylized facts
	Data sources and descriptive statistics
	Stylized facts on wealth inequality and portfolio choice
	Sensitivity analysis

	Model
	Baseline quantitative analysis
	Calibration
	The role of the adjustment cost 
	The Merton model as a useful benchmark
	Stationary distribution of wealth
	Two-asset Aiyagari model as a useful benchmark
	The amplifying effect of adjustment costs in wealth inequality
	Decomposing top shares


	Discussion and extensions
	Richer return heterogeneity
	Decreasing relative risk aversion

	Concluding emarks
	Data generation and definitions
	Additional tables and figures
	Additional tables
	Additional figures

	Numerical Strategy
	Solving the HJB Equation
	Solving the KF Equation

	Proofs
	Derivation of the HJBQVI
	Proof of the Merton Rule


	Paper_Info_BRACL.pdf
	Introduction
	Description of the Monetary Policy Frameworks and Datasets
	Monetary Policy Frameworks
	Datasets
	Brazilian Dataset
	Chilean Datasets

	Benefits (and Concerns) of the Datasets

	Empirical Analysis
	Main Regressions
	Main Empirical Results
	The Response of Inflation Expectations
	The Response of Output Expectations

	Additional Empirical Results

	Simple Model with an Information Shock
	Log-linearized Equilibrium Conditions
	Timeline and Expectations Formation
	Results of the Model

	Conclusion
	Appendix
	Additional Descriptive Statistics
	Appendix to the Main Empirical Results
	Brazil
	Chile

	Appendix to the Additional Results of the Empirical Section
	Intensity of Surprise
	Different subsamples
	Different measures

	Appendix to Motivating Model
	Environment and Problems of Every Agent
	Model Solution
	Extracting information from the signal
	Extracting Information About One Shock
	Extracting Information About Two Shocks



	supply_chain_uncertainty_and_diversification_BCG.pdf
	Introduction
	Related literature

	Model
	Setup
	Preferences
	Technology and Market Structure
	Discussion of assumptions

	Equilibrium
	Final-Good Firm Behavior Conditional on Sourcing Strategy, Ij()
	Choice of Optimal Sourcing Strategy, Ij()
	Equilibrium
	Gravity Equation
	Herfindahl-Hirschman Index (HHI)
	Simple Case: 2 Countries with Aggregate Shocks
	Expected Profits' Decomposition
	Numerical Experiment

	Data
	Data Description
	Descriptive Evidence

	Structural Analysis
	Step 1. Estimate Average Country's Sourcing Potential
	Step 2. Estimate Aggregate and Idiosyncratic Uncertainty
	Step 3. Estimate firm-level fixed costs of sourcing for each country pair
	Results
	Fit of the model

	Counterfactual
	Conclusion
	Theoretical Appendix
	Proof of Proposition 1
	Proof of Proposition 2
	Gravity Equation

	Numerical Experiment Appendix
	Data Appendix
	Estimation Appendix

	Página en blanco
	Migration_and_Climate_Change_20240701.pdf
	Introduction
	Related literature
	The past: case studies in environmental stress, migration, and social dislocation.
	The end of the Bronze Age (circa 1200 BCE)
	Climate events and the Eastern Mediterranean collapse (circa 1000 ACE)
	The Bhola cyclone, the Indo-Pakistani war of 1971, and the creation of Bangladesh
	Environmental degradation, the Rwandan genocide, and conflict in the Congo basin (1994-2001)

	The Present: Quantitative Analysis
	Data
	Climate classification data.
	Migration data.
	Agricultural data.
	Weather data.
	Economic data.
	Weather projections.
	Projected population.

	Trends over time
	Empirical approach
	Results
	Heterogeneity of the impacts by type of climate and income per capita

	The Future: Projecting Climate Scenarios up to 2100
	IPCC Scenarios
	Tipping Point Scenario - AMOC Collapse

	Conclusions

	Sin título
	Análisis_de_red_v3.pdf
	Introducción
	Análisis de redes
	Literatura relevante
	Metodología
	Índices de Centralidad Nodal
	Visualización de la red

	Datos
	Resultados
	Valued Out-degree Centrality
	Out-Proximity Centrality
	Conclusiones generales

	Análisis de resultados
	Relación con Activos Totales
	Índice de Importancia Relativa

	Consideraciones finales y pasos futuros

	Distortions_in_Networks_with_Multi_Product_Firms_revised_DTBC_08162024.pdf
	Introduction
	Reduced form evidence
	A theory to aggregate distortions in networks with multi-product firms
	Joint production
	Network Setup
	Input-Output Definitions
	Network Distortion
	Aggregation Theorem with multi-product firms within production networks

	Data and estimation
	Data Cleaning and Implementation Strategy
	Construction of Sufficient Statistics
	Product-Level Cost-Based Domar Weights
	Product-Firm Level Price Indices
	Product-Level Markups
	Network distortion
	Aggregate Objects


	Application: Decomposing Aggregate TFP Growth
	Conclusion
	Additional Figures and Tables
	Comparison with Baqaee2020-mr with simple example with non-joint production 
	Product distortions 
	Detailed Methodology for Product-Level Markup Estimation
	Proofs

	paperCesantia_sept24.pdf
	Introduction
	Stylized Facts of High-Frequency Big Data Time Series
	Econometric strategy
	The algorithm
	Quantitative macroeconomic leading indicators built from tall big data adjusted for calendar and weather effects

	Empirical application to Daily Jobless Claims in Chile
	Description of the data
	Implementation details
	Results

	Conclusions
	Appendices
	Appendix Appendix

	Optimal_Fiscal_Policy final.pdf
	Introduction
	A New Keynesian multi-sector model
	Setup
	Efficient allocation
	Approximate equilibrium dynamics

	The Optimal Policy Mix under Sticky Prices
	Trade-offs
	Optimal Policy

	Empirical Evidence
	Government demand is flexible
	Government demand indeed plays a stabilization role

	Implications
	Calibration
	Divine coincidence
	Cost-push shocks
	Cyclicality of aggregate government spending

	Conclusion
	Steady-State Solution
	Welfare function
	Solution for Time-Consistent Optimal Policy
	Feasibility of a Fiscal Divine Coincidence

	ABDGH_240930.pdf
	Introduction
	Theory
	Set-up
	The Incidence of Distortions

	Data
	Measurement
	Exposure Matrices
	Elasticities of Substitution
	Distortions

	Counterfactuals
	The Distributional Impact of Eliminating All Wedges

	Conclusion

	NavigatingTradeUncertainty_DTBC.pdf
	Introduction
	Stylized facts on trade uncertainty
	Data
	Credit registry
	Banks' balance sheet data 
	Customs data
	Trade uncertainty indexes

	Methodology
	The impact of trade uncertainty on firms
	Spillover effects of trade uncertainty through credit market
	Baseline model specification
	Firms' heterogeneity and credit outcomes
	Banks' heterogeneity and credit outcomes


	Results
	The impact of TU on firms' trade performance
	Examining the impact of TU on export/import prices
	Application: Third-country effects of TU shocks, the case of China
	Robustness checks 

	On credit outcomes
	Baseline estimates
	The influence of firm characteristics on credit outcomes
	The influence of business model traits on credit outcomes
	Robustness checks


	Conclusions
	Additional Figures
	Additional Tables
	Bank credit supply and demand analysis 
	Robustness checks on the effects of trade uncertainty on credit outcomes
	Trade uncertainty effects on trade growth, instrumental variables approach 


	HKLSV_240911.pdf
	Introduction
	Government Crisis Credit and Employment Programs
	Data
	Credit Distribution across Firms
	Measuring Firm Risk
	Selection into the Government Programs
	Selection Based on Firm Growth: Evidence from Dynamic Lockdowns

	Effects on Firm Indebtedness
	Aggregate Implications
	Aggregate Allocation, Expected Loss, and ex post Loss
	Risk Sharing between Banks and the Government
	How the Equilibrium Allocation and Policy Affect Aggregate Risk

	Conclusions
	Appendix Data Samples
	Appendix Regression Discontinuity Design Results
	Appendix From Firm to Aggregate Indebtedness




