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Abstract

This study analyzes the evolution of Paraguay’s gender earnings gap from
2002 to 2019. It uses data from household surveys harmonized by the IDB.
We estimate the gap using Blinder-Oaxaca and Nopo decompositions and
find that much of the gap cannot be explained by factors like experience,
personal and family characteristics, industry, occupation, region, or setting
and is likely tied to regulatory factors, biases, or discrimination. The gap
is widest in the informal sector, especially among less educated and rural
people. Regarding a nationwide widening or narrowing of the gap we find
no clear trend during the period analyzed.
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Resumen

Se analiza la evolucion de la brecha de género en ingresos laborales de
Paraguay entre 2002 a 2019. Se realizan las descomposiciones de Blinder-
Oaxaca y Nopo con datos de encuestas de hogares armonizadas por el BID,
encontrando que la brecha no estd explicada por variables como experiencia,
caracteristicas personales y familiares, actividad, ocupacion, region o
zona, y estd relacionada a factores regulatorios, sesgos o discriminacion.
La brecha es mds amplia en el sector informal, especialmente entre la
poblacion rural y con menor educacion. No se percibe un patron claro de
reduccion o aumento de la brecha en el periodo analizado.

Palabras claves: Economia de género, brechas de ingreso, discriminacion.

Clasificacion JEL: J16, J31, J71.

1. INTRODUCTION

In recent years, the Latin America and Caribbean region has undergone a
fundamental shift in the roles traditionally established for men and women: women
have increased political representation; higher levels of education; and greater labor
force participation. However, there are still ongoing challenges for women’s labor
inclusion and professional development opportunities (Frisancho and Queijo, 2022).!

These findings are similar to those of Nopo (2012), who analyzes the challenges
for labor inclusion and professional development opportunities for women in the
region. This author highlights the latent regional problem of occupational and
hierarchical segregation, as women are more likely to work in the informal sector and
hold a smaller proportion of managerial positions. He also emphasizes the earning
differences women experience. Although the region’s gender equality indicators have
been improving since the end of the last century (Chioda, 2011), and women have
more significant political and labor force participation (Nopo, 2012), men still earn
more for similar jobs in most countries. This earnings gap is an unjustifiable form of
inequality (ILO, 2019).

' The study evaluates the effect of gender inequalities in the Southern Cone countries (Brazil, Chile,

Paraguay, and Uruguay) and presents evidence on the economic consequences and drivers of these
inequalities, as well as the political tools that can help mitigate them. The study explains that Paraguay
had the highest female employment rate in the region from 1991 to 2019, with a rate of 55% in 2019.
On the other hand, Paraguay had the highest income gap in the region throughout that same period.
The income gap has been narrowing in most countries, although at different rates. By 2019, the income
gap was fairly similar across all five countries —ranging from 19 to 25 percent.
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In addition, the COVID-19 crisis has primarily affected female labor force
participation: 13 million women in the region lost their jobs, and female labor force
participation rate fell by 16 percentage points. In contrast, male labor force participation
rate fell by ten percentage points. The crisis shed light on the fact that women work in
more vulnerable sectors, aggravated gender gaps, and reversed some of the progress
that had been made (Bustelo ef al., 2021).

Paraguay is currently ranked 80th (out of 146 countries) on the World Economic
Forum’s Global Gender Gap Index (WEF, 2022), and 17th out of the 22 Latin American
and Caribbean countries listed on the index. The country has a score of 0.707 out of 1,
which is an improvement of 0.051 from its score of 0.656 in 2006 (the year the index
was created). However, the country dropped 16 positions (from 64% to 80th) since
the index was first published in 2006, although it should be noted that the index only
covered 115 countries that year. Specifically, it ranks 78" in economic participation
and opportunities, mainly due to low female labor force participation (ranked 94th)
and income inequality between men and women in similar jobs (ranked 112th). In
terms of political representation, women hold 16% of the seats in parliament, which
earns Paraguay a ranking of 84, which is 46 positions lower than its ranking in 2006.

The data from Paraguay’s Household Surveys, harmonized by the IDB, align with
these facts. As shown in Graph 1, women’s hourly income in 2019 was on average
81% of men’s. It was especially low among those over 56 years old (71%), without any
education (65%), from a rural area (70%), or working in the informal sector (73%).>

Although the number of studies on this subject has recently increased in the region
and the world, there is still limited information, especially regarding earnings gaps in
Paraguay. Since there are various ways to analyze gender earnings gaps, it is difficult
to compare the results of different studies and monitor how the gap is changing.

This study aims to enhance the current knowledge on the subject through a rigorous
analysis of how the gender earnings gap has changed each year from 2002 to 2019. Its
method is based on the research conducted in Bolivia by Urquidi, Valencia and Durand
(2021). We use two analysis methodologies —the Blinder-Oaxaca decomposition and
the Nopo decomposition— to obtain results from both a parametric and non-parametric
model. This allows us to compare changes year by year and identify the main variables
driving changes in the gap.

The analysis results show that the earnings gap between men and women is
widest in the informal sector, in groups with lower levels of education, and in rural
areas. The difference in earnings is heterogeneous and favors men in most economic
activities. Much of this gap is not explained by the different control variables, such as
experience, personal and family characteristics, industry and economic activity, region
of the country, or setting (urban or rural). This portion of the gap it thus likely related

2 Economically active people who are not registered and do not contribute to the Paraguayan pension

system are considered informal.
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GRAPH 1

HOURLY EARNINGS OF WOMEN COMPARED TO HOURLY EARNINGS OF MEN IN 2019
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Source: Prepared by the authors based on the Paraguay Household Surveys harmonized by the IDB.

to regulatory factors, biases, or discrimination. In addition, our analysis shows no clear
pattern of the gender earnings gap narrowing or widening during the period analyzed.

The study is organized as follows: The second section contains an analysis of the
literature on gender earnings gap in Paraguay and Latin America and the Caribbean.
The third section describes the data used and presents descriptive statistics on how
the earnings gap has changed over the period analyzed in the study. The fourth section
briefly describes the methodologies used to estimate the gender earnings gap. The fifth
section presents the results of the analysis. The sixth section compares these results
with those found in the literature. Finally, the seventh section analyses the study’s
conclusions and their implications.

2. LITERATURE REVIEW

The literature on the gender pay gap distinguishes between the gap caused by
differences in people’s individual characteristics and human capital, and the unexplained
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part of the gap, which is mainly related to gender prejudice, bias, and discrimination
(Atal et al., 2009). To make this distinction, the two most popular econometric techniques
used in recent years for earnings gap analysis using household surveys in different
countries are: i) the Blinder-Oaxaca decomposition presented in Oaxaca (1973); and
ii) the more recent Nopo decomposition presented in Nopo (2008).3

As shown by Chioda (2011), in 1980 women in Latin America and the Caribbean
began to have greater labor force participation rates, a shift facilitated by economic
growth, trade liberalization, urbanization, lower fertility rates, and an increase in
educational levels. This trend accelerated after 2000, as the region’s high growth
rates drove an increase in demand for labor that allowed more women to join the
work force. Public policies that directly promoted female labor also sped up this
change (Gasparini and Marchionni, 2015). However, Nopo (2012) points out that
women are still overrepresented in informal, low-paid jobs and that the earnings gap
remains significant.

Psacharopoulos and Tzannatos (1992) published a classic analysis of this issue.
They studied the pay gap in 15 countries in Latin America and the Caribbean at the
end of the 1980s and discovered that on average women were paid 65% of what men
were for similar work. Two-thirds of this difference was not explained by educational
level or human capital and therefore could be associated with regulatory issues,
prejudice, or discrimination. A more recent study by Nopo and Hoyos (2010) found
that the explained earnings gap dropped from 16% to 9% between 1992 and 2007.
The literature shows that a significant part of the reduction in the earnings gap is
explained by higher educational levels among women (Chioda, 2011; Gasparini and
Marchionni, 2015).4

Despite this significant narrowing of the explained gap, the unexplained gap
dropped only four percentage points, from 34% to 30%. This reduction was most
noticeable among workers at the lower end of the income distribution, those with
children in their households, the self-employed, part-time workers, and those in
rural areas. In other words, the gap narrowed the most in labor market segments that
previously had the greatest gender disparities. The unexplained part of the gap mostly
narrowed within the different labor market segments instead of being the product of
a restructuring of labor markets.

The International Labour Organization (ILO) published its latest analysis of
Latin America and the Caribbean in 2019. This analysis covered 17 countries and
used the Nopo decomposition technique. It found that the unexplained gap narrowed
by an average of two to three percentage points between 2012 and 2017. The study
also highlights that the gap is most persistent among low-income and self-employed

These techniques are explained in detail in the fourth section.

As can be seen in Tables A1 in the appendix, the average years of education for women increased from
7.9 years to 10.4 years between 2002 and 2019, while that of men increased from 7.2 to 10.0 in this
same period.
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workers. Moreover, the 2019 Ongoing Permanent Household Survey of Paraguay
shows that 35 percent of women work 30 hours a week or fewer, which is a high value
compared to other countries in the region.

As shown in ILO (2019), Paraguay has historically had a high gender labor gap.
In the 1980s, it had one of the highest female unemployment rates in the region, at
as much as 12 percentage points. Over the same period, women’s average income
was only 57% of men’s.

Although Paraguay’s labor code establishes that work of “equal efficiency, nature
or duration must receive remuneration of equal value” (Law No. 213, 1993), the study
by the ILO (2019) finds that the gender earnings gap continues to hover around 12%.
Additionally, there is a remarkably large unexplained gap of 24% for self-employed
workers, while for employees the unexplained gap is under 6% and not statistically
significant.

The earnings gap is present in the lower deciles of income distribution, reaching
around 13% the lowest decile, while in the higher deciles it is absent. Also, the ILO
finds major gaps in the types of occupations between men and women. This is true of
academia: women make up 49% of the Paraguay’s researchers, but only 22% of those
working in the fields of science, technology, engineering, and mathematics (STEM).

On the other hand, Paraguay stands out for its drop in female labor force
participation in rural areas between 2002 and 2019. The country lost a significant
portion of agricultural jobs among women.

Meanwhile, Penha, L6pez, and da Cunha Cassuce (2021) analyzed trends in gender
pay discrimination in the Paraguayan formal sector from 2017 to 2019, focusing on
the metropolitan area and areas near the border with Brazil.’ They found that although
the pay gap has decreased, there are still income inequalities of 5%, and 17% for the
unexplained component.

Finally, Heikel and Piras (2014) performed a diagnostic analysis of the situation
of women in Paraguay and found that the main gender gaps in the country are tied
to valuing women’s educational credentials less. Other relevant variables are the
tendency to push women into care-related jobs; higher rates of open unemployment
and visible underemployment, and fewer opportunities to find employment at large
companies. Likewise, women make up the majority of the population with no income.
Finally, women’s difficulties in improving their employability are affected by extra-
economic factors such as family structure and composition, the way domestic work
is divided up, the limited coverage of services that could help alleviate the burden of
child-rearing, the opportunity cost of delegating domestic responsibilities, and socio-
cultural perceptions. These variables generally do not affect men.

5 They employ the Mincer (1974) wage equations, the Heckman (1979) methodology, and the Blinder-
Oaxaca (1973) decomposition.
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The studies described above give an overview of the gender earnings gap in
Paraguay. However, they use different empirical models and population study groups,
so they cannot be used to chart year-by-year changes in the gender gap under a single
methodology. Given the importance of this issue, this study aims to help show the
year-by-year changes in the gender earnings gap in Paraguay between 2002 and 2019
using temporally comparable methodologies.

3. DATA AND DESCRIPTIVE STATISTICS

This study uses data from the IDB Harmonized Household Surveys data bank. It
draws information from 18 consecutive surveys between 2002 and 2019. The first year
is 2002, when Paraguay first applied the Permanent Household Survey with a sample
framework with regional representativeness. This framework replaced the previous
methodologies of the Integrated Household Survey and Household Sample Survey
conducted by Paraguay’s National Institute of Statistics. In addition, 2020 is excluded
to keep the pandemic’s labor market effects from distorting the historical analysis.
An analysis of these effects merits a separate study. The study uses the harmonized
version of the Permanent Household Survey from 2002 to 2017 and the reconciled
version of the Ongoing Permanent Household Survey from 2018 onward, due to a
change in methodology at Paraguay’s National Institute of Statistics.

These two types of surveys (Permanent Household Surveys and Ongoing Permanent
Household Surveys) have to be harmonized for their data to be comparable. We were
able to successfully harmonize for all variables used in the study except the variable
indicating main occupation. However, although the classification is slightly different,
occupation variables were created for the same purpose in each survey, so they can be
used to disaggregate the various occupations and compare different years.

The design and level of representativeness of these surveys are similar for the
different years, as they all represent the entire population of Paraguay and gather data
from the principal regions of the country.® Table 1 shows the sample for people ages
15 to 65, the age range used in the analysis every year, and its representativeness of the
entire population of Paraguay,’ breaking down the analysis by gender and age group.

The proportions of the sample are very close to the proportions of the population
they represent, and the model is evenly distributed between genders. The relative
proportions of age groups is in line with population aging in Paraguay and most
countries in the region (Cardona Arango and Pelaez, 2012). From 2002 to 2014, the
number of samples gradually increased, with the exception of the very extensive
samples of 2003 and 2004. The years 2015, 2016, and 2017 had more observations

6 The regions included in the survey are Asuncién, San Pedro, Caaguazd, Itapda, Alto Paran4, Central,

and the rest of the country.

7 We apply frequency weights.
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TABLE 2
WOMEN’S HOURLY EARNINGS COMPARED TO MEN’S
2003 2004 2005 2006 2007 2008 2009 2010
Overall 82.10% 87.14% 85.16% 88.74% 82.12% 87.28% 90.63% 85.56% 97.70%
Age
15-25 140.6% 1273% 1144% 116.7% 1084% 108.3% 101.2% 101.1% 147.1%
26-35 1074% 102.1% 1049% 107.1% 852% 1156% 111.7% 126.0% 95.8%
36-45 62.8%  827% 84.1%  854% 196% 719.1% 192%  654% 104.9%
46-55 67.6%  853%  60.7%  59.7%  T1.5%  735% 71.4%  76.8% 105.4%
56-65 359%  70.6%  659%  46.5%  629%  428%  562% 61.4%  49.7%
Level of Education
None 60.5%  882%  878% 111.7% 884%  657%  844%  65.0%  95.1%
Primary 72.1% 968%  982%  829%  19.6% 85.0% 81.1%  8.9%  95.7%
Secondary 954%  959%  844%  65.6% T1.0% 958%  80.5%  87.6%  93.4%
Tertiary 81.8%  70.1% 555%  79.6% 859%  674%  89.5% 107.9% 105.4%
553%  2304% 152% = 54.6% 581%  50.6%  5.9%
Economic Sector
Agriculture, hunting, forestry, and fishing 69.8% 1514% 1387% 1322% 115.1% 82.8% 1357% 1159%  94.6%
Mining and quarrying B$% s 552%  T4d% Sla% v 1058% 2202%
Manufacturing 745%  188%  117%  659%  542%  69.0%  66.6% 633%  67.4%
Electricity, gas, and water 402%  648% 1092% 1138% 1803% 47.1%  647%  472% 137.6%
Construction 1738% 5577% 140.0% 188.8% 196.5% 283.4% 1145% 152.3% 155.9%
Retail, restaurants, and hotels 61.5% 713.8%  670% 61.8%  624%  705% 68.7%  81.9% 101.8%
Transportation and storage 1303%  92.1%  783%  912%  949% 5174% 108.7% 102.2% 457.6%
Banking, insurance, and real estate 51.0%  87.8% 109.0% 1082%  90.5% 2248% 722% 841% 131.4%
Social and community services 683%  613%  652% 594%  664% 61.7%  613% 13.1%  73.9%
Occupation
Professional and technical 91.6%  823%  754%  87.6%  91.5%  84.8%  79.1%  90.6%  94.3%
Director or senior officer 53.0%  842%  533%  41.0%  476% 151.5% 59.7%  69.2%  120.9%
Administrative and intermediate level 87.5% 1167% 969%  797% 1055% 1009% 86.9%  92.6%  105.6%
Merchants and vendors 66.1%  684% 737%  68.1%  62.0% 53.1% 69.0% 81.5% 91.1%
Services 83.9%  924%  81.6%  80.6% T14%  739% 137%  850%  84.9%
Agricultural workers 7% 1539% 145.1% 133.6% 1202% 92.1% 138.6% 1164%  95.7%
g;;;i;‘:ﬁg‘ﬁaﬁ;";ﬁlgf:rlv“z‘; 620%  623% 9% T8 683% 160% 657% T19%  1903%
Armed forces 1209% ins.data  n.a. 226.0% ins.data ins.data ins.data ins.data ins. data
Other 1750.6% ins.data ins.data ins.data ins.data ins.data ins.data ins.data ins.data
Members of the executive, legislative, and
judicial branches and staff. na. na. na. na. na. na. na. na. na.
Scientific and intellectual professionals na. n.a. n.a. na. na. na. na. na. na.
Technicians and mid-level professionals na. na. na. na. n.a. n.a. na. na. na.
Office employees na. n.a. n.a. na. na. na. na. na. na.
Service workers and retail and market sales
workers na. na. na. na. na. na. na. na. na.
Farmers, ranchers, and fishers na. na. na. na. n.a. n.a. na. na. na.
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2003 2004 2005 2006 2007 2008 2009 2010
Tradespeople, operators, and craftspeople na. na. na. na. na. na. na. na. n.a.
Plant and machine operators and assemblers na. n.a. n.a. na. na. na. na. n.a. n.a.
Unskilled workers na. na. na. na. na. na. na. na. na.
Setting
Rural 705% 110.5% 111.8% 122.7%  95.1%  77.0%  90.2%  904%  99.4%
Urban 770%  834%  155%  61.8%  TA1% 89.5%  82.8%  855%  95.6%
Legal Status of Employment
Informal 743%  96.0% 87.0% 82.7% T1.0% 81.1%  838%  835% 101.4%
Formal 1112% 91.0%  93.9%  904% 111.0% 124.8% 101.4% 120.6% 103.6%
Table 2 (Continued)

2011 2012 2013 2014 2015 2016 2017 2018 2019
Overall 89.22%  92.61% 87.59% 78.54% 78.82% T487% 75.95% 86.12% 81.13%
Age
15-25 974% 108.1% 107.5%  950%  1032% 107.5% 955% 104.6%  93.9%
26-35 798%  89.1%  949%  89.5%  95.6%  87.3%  86.0%  882%  86.4%
36-45 85.7%  193% 719%  TA1% 197%  829% 848%  80.6%  86.1%
46-55 1249%  96.3%  752%  735%  727%  613%  627%  617%  74.6%
56-65 538%  764%  839%  689%  545%  449%  754%  69.7%  70.7%
Level of Education
None 87.1%  838%  83.1% 856%  50.7%  56.9%  694%  451%  64.5%
Primary 86.5%  81.1%  81.1%  655% 77.1% 708%  63.0% 64.6%  63.0%
Secondary 97.5%  854%  849%  827%  83.1%  828%  92.1%  964%  92.1%
Tertiary 633%  937%  802%  7195% 798%  68.7%  733%  85.5%  96.1%

00%  53.0%  0.0% 46%  241%  88.0%
Economic Sector
Agriculture, hunting, forestry, and fishing 189.3% 1242% 1069% 668%  305%  537%  700%  30.7%  29.6%
Mining and quarrying 91.7% ins.data ins.data ins.data ins.data  76.5%  ins.data
Manufacturing 749% 1012%  779%  857% 1014% 762%  84.7%  789%  94.2%
Electricity, gas, and water 1143% 131.1% 839%  350%  779% 1053% 57.1% 1283% 153.5%
Construction 149.0%  80.9%  109.2% 123.6% 119.1% 146.6% 2004% 133.6% 135.5%
Retail, restaurants, and hotels 59.6%  674%  657%  903%  13.6% 720% 759%  829%  711.5%
Transportation and storage 106.0%  67.8%  139.0%  87.9%  1129% 809%  99.5%  109.5% 117.0%
Banking, insurance, and real estate 165.7% 1009% 89.8%  593%  728%  86.8%  66.0%  89.4%  102.0%
Social and community services 60.5%  76.7%  73.0%  750%  794%  66.6%  722%  757%  73.1%

0.0% 81.6%

Occupation
Professional and technical 795%  90.1%  885%  864%  883% 19.8%  91.5% n.a. n.a.
Director or senior officer 540% 110.1%  87.0%  744%  729%  647%  63.1% na. na.
Administrative and intermediate level 82.9%  99.5%  740%  909%  87.1%  958%  87.0% na. na.
Merchants and vendors 571%  71.9%  60.5%  89.8%  73.1%  645%  67.0% na. na.
Services 82.1% 784%  805%  903%  79.0%  82.3%  83.8% na. na.
Agricultural workers 1947% 1262% 1114%  68.1%  334%  571%  753% n.a. na.
?;;;ﬁgc‘f;;rfﬂaii‘g;ilglﬂ:;ﬁg 8LI%  671% 769% 759% 809%  594% 759%  nma  na
Armed forces ins.data ins.data 128.9%  52.9% ins.data 105.7% ins.data 74.3%  140.8%
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2011 2012 2013 2014 2015 2016 2017 2018 2019

Other ins.data ins.data ins.data  754% ins.data  54% ins.data  na. n.a.
Members of the executive, legislative, and

fudicial branches and staff. n.a. n.a. n.a. n.a. n.a. n.a. n.a. 924%  80.8%
Scientific and intellectual professionals na. na. n.a. na. na n.a. n.a. 94.0%  89.7%
Technicians and mid-level professionals na. na. na. na. na. na. na. 86.6%  80.5%
Office employees ) na. n.a. n.a. na. n.a. na. na.  1037% 95.1%
aeorrv]:;resworkers and retail and market sales na. na. na. na. na. n.a. na. 67.7%  71.1%
Farmers, ranchers, and fishers na. na. n.a. na. na. n.a. na. 254%  26.3%
Tradespeople, operators, and craftspeople n.a. na. na. n.a. na. n.a. n.a. 472%  71.4%
Plant and machine operators and assemblers n.a. na. na. na. na. n.a. n.a. 742%  100.7%
Unskilled workers na. na. na. na. na. na. na. 108.8%  99.4%
Setting

Rural 1251%  924%  885%  820% 702%  703%  653%  582%  69.8%
Urban 756%  81.0%  83.0% 184%  83.6%  192%  874%  923%  883%
Legal status of employment

Informal 88.4%  86.5%  823%  754%  750%  708%  T45%  T41%  73.3%
Formal 96.8% 1062% 102.5% 959% 1041% 1052% 107.0% 1049% 111.6%

Source: Prepared by the authors based on the Paraguay Household Surveys harmonized by the IDB.
n.a. Not Applicable. When survey categories are not compatible.
ins. data: There is not enough data to calculate the percentage.

than previous years, a trend that halted when Paraguay changed its methodology from
the Permanent Household Survey to the Ongoing Permanent Household Survey in
2018, returning to samples sizes close to those of 2005.

Table 28 presents the first attempt to calculate the gender earnings gap, estimating
women’s hourly labor income relative to men’s. The results are separated by age,
educational level, economic activity, occupation, geographic area, and legal status
of employment.

In addition, Table A1 in the appendix shows the distribution of the characteristics
of the employed population that earns income by year and gender, providing an
overview of the general characteristics of both men and women.

Graph 2 shows how women’s hourly income has changed relative to men’s. Women’s
earnings increased compared to men’s until 2010, when they reached approximately
98% of men’s earnings. However, 2010 was an unusual year for the Paraguayan
economy, which grew at a high rate (11 pp of GDP growth) as it rebounded from the
country’s recession in 2009. The gender earnings gap could therefore be affected by
the sudden drop in jobs and wages in 2009 and their rapid recovery in 2010. A specific
analysis in future research would be required to comprehensively understand what
happened to the income gap in 2010.

8 We used earning from a person’s main activity and applied frequency weights.



EVOLUTION OF PARAGUAY’S GENDER EARNINGS GAP FROM 2002 TO 2019 85

GRAPH 2

WOMEN’S HOURLY EARNINGS RELATIVE TO MEN’S
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Source: Authors’ calculations based on Paraguayan Household Surveys harmonized by the IDB.

From this year onward, women’s average earnings decreased compared to men’s,
causing this indicator to fall to around 75% in 2016. After 2016, the gap again started to
narrow, and in 2019 —the year before the pandemic— women’s average hourly earnings
were 81% of men’s. This worsening of the earnings gap in the 2010s is related to
the overall deterioration of labor earnings. According to the INE of Paraguay, labor
income from the main occupations decreased from 2,717 thousand guaranies per
month in 2011 to 2,562 thousand guaranies in 2019 (at constant 2021 prices), despite
high economic growth rates over the same period.

Graph 3 breaks down the analysis by age group. The gap increases with age. This
trend is consistent throughout the years analyzed, although the differences among the
various groups get smaller over time.
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GRAPH 3

WOMEN’S HOURLY EARNINGS RELATIVE TO MEN’S, YEARLY GRAPH BY AGE GROUP
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Graph 4 shows the distribution of people’s earnings according to the legal status
of their employment (formal or informal)® in 2019. Formal employees’ earnings
cluster around Paraguay’s minimum monthly wage'® to a greater extent than those
of informal workers. This fact decreases the dispersion of observations and could be
one reason why the gender gap among formal workers is smaller.

We estimated kernel density using an Epanechnikov distribution of income from the main labor activity
of formal workers from the 0 to 99th percentile, avoiding outliers that degrade the graphical analysis
—using analytical weighting factors. For more information on estimating and interpreting kernel density,
see Chen (2017).

10" In 2019, Paraguay’s minimum monthly wage was increased to 2,192,839 PYG, equivalent to US$355
at the time.
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GRAPH 4

DISTRIBUTION OF MONTHLY EARNINGS BY LEGAL STATUS OF EMPLOYMENT IN 2019
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Meanwhile, educational level has a non-linear relationship to the earnings gap
that is shaped like an inverted U. The gap decreases as educational level increases
up to the secondary level, after which the gap increases again for the tertiary level
of education. Notably, the difference is much smaller among formal workers than
informal workers.

Graph 5 shows the distribution of earning by educational level in 2019. There
is a significant cluster of income around the minimum monthly wage. This cluster
does not occur among people with higher education, where earnings are more widely
dispersed. This fact could be a key to explaining the lower gender earnings gap among
people who have completed secondary school.

The analysis by economic sector finds high variance between years because of the
way the survey is structured: it does not stratify results by industry. In any case, men
earn markedly more in: 1) manufacturing, ii) commerce, restaurants, and hotels, and iii)
social and community services. On the other hand, women earned significantly more
than men in the construction industry, although low female presence in this industry
should be taken into account (Table A1 in the appendix). Men’s and women’s hourly
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GRAPH 5

DISTRIBUTION OF MONTHLY EARNINGS, BY EDUCATIONAL LEVEL IN 2019
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Source: Prepared by the authors based on the Paraguay Household Surveys harmonized by the IDB.

earnings ratios are so varied across the other sectors that we cannot reach conclusions
regarding the income gap in these industries.

Finally, Graph 6 shows an analysis of the gender earnings gap by occupation. From
2017 to 2019, mean earned more in almost all fields: i) members of the executive,
legislative and judicial branches and staff; ii) scientific and intellectual professionals;
iii) technicians and mid-level professionals; iv) service workers and retail and market
vendors; v) farmers, ranchers, and fishers; vi) tradespeople, operators, and artisans,
and vii) plant and machine operators and assemblers. In the office employees and
unskilled workers categories, it seems women earn more or there is no gap between
the two genders.
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GRAPH 6

WOMEN’S HOURLY EARNINGS RELATIVE TO MEN’S, BY OCCUPATION
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4. METHODOLOGY

As discussed above, we used two methodologies to estimate the gender earnings
gap: i) the Blinder-Oaxaca decomposition and ii) the Nopo decomposition.
a. Blinder-Oaxaca decomposition
This first strategy for quantifying changes in the gender earnings gap breaks the
gap down into two parts. The first is the part explained by the different control variables
used to measure human capital, such as education, work experience, occupation, etc.
The second is the part these variables cannot explain, which could reflect gender-
differentiated regulations, such as prejudices, biases, or discrimination of the type
described by Becker (2005). This unexplained gap is generated by personal or statistical
preferences, where employers use group characteristics to evaluate individual attributes.
For example, suppose companies believe that women of childbearing age are more likely
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than older women to have babies and, therefore, to have interruptions in their careers.
Based on this assumption, they would pay lower wages to women of childbearing age
to compensate for the higher probability of losing the worker, as Hoyos ef al. (2010)
assert. The Blinder-Oaxaca method uses Mincer-type wage equations (1974), which,
as explained in Jann (2008), divide the earnings difference into:

i) a part explained by group differences and individual characteristics such as
education or work experience.

ii) a second unexplained residual component.

These equations have two groups, men (M) and women (W), the explained variable
Y, which is the logarithm of income per hour from the main labor activity, and a group
of explanatory variables X, such as education, experience, etc. The aim is to ascertain
the average difference in earnings between the two groups that is explained by the
explanatory variables X.

EGap=E( YM) —E( YW) (1)

E(Y,) refers to the expected logarithm of earnings, which is the variable of
interest, and g can be M if the equation is calculated for men or W if it is calculated
for women. A Mincer-type equation is used to explain the income as follows:

Y g %t Z i 1X aP gik T € ;- This expression can be substituted into equation [1]:

k k
EGap=E(aM+ Zl X Bt eHi]— E(aw+ Zl X Byt er) 2)
EGap=a ,, + Z] XikﬂMik a Z Wlk (3)

i= i=

By rearranging, we can identify the contribution of the explanatory variables to
the differences between the groups:

k(-
EGap = (aM -a ) + ,ZIX ( B~ WA) + i;} (XMik )ﬂm 4)
The last component of this equation represents the part of the earnings gap
explained by the explanatory variables, while the first two components represent the
unexplained differences.
The model was estimated using the following specification:

o 3 i ) 2 9
Iyhour =P+ Z ‘_=lﬂ‘.gmedui+ paexp +psexpr+ i=6ﬂ’.guge‘.+ P ymarried + [} | men6 +

17 X 23 - 3 _ L,
Z ’_=12ﬁiser1m + z i=18[5ir(,g10ni+ Py, formal + f,zone + /126selfemplo'\r’.+ £,

&)
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Where:

—  Iyhour; Is the logarithm of nominal hourly earnings.

—  gmedu; are the dichotomous variables indicating the three maximum educational
levels people have achieved, as listed in Table 2. The base category is no education
at all.

— exp; are the estimated years of experience, calculated as age minus years of
education.

—  gage; are four dichotomous variables indicating the age groups in Table 2, using
the 15-25 age group as the base category.

— married; is a dichotomous variable that takes a value of 1 if the person is married.

— menb; is a dichotomous variable that has a value of 1 if children under six years
old live in the household.

—  sector; are six dichotomous variables that refer to people’s different economic
activities, using agriculture, hunting, forestry, and fishing as the base category.

— region; are six dichotomous variables for the different regions of the country,
using Asuncién as the base category and comparing it with: San Pedro, Caaguazu,
Itapua, Alto Parand, Central Region, and All Other Regions.

—  formal; is a dichotomous variable that takes a value of 1 if the person is formally
employed.

— zona; is a dichotomous variable with a value of 1 if the person lives in an urban
area.

— y selfemploy; is a dichotomous variable that takes a value of 1 if the person is
self-employed or an independent contractor.

This decomposition is carried out independently for women and men. Although
this method is prevalent in the literature, it has some limitations. First, it assumes a
relationship between explanatory characteristics and earnings that might not necessarily
be true. Second, the model provides information about how the gap is decomposed but
does not imply a causal relationship. Finally, the method does not limit comparability
to individuals with similar characteristics. Nopo’s (2008) model was created as an
attempt to overcome the first and third limitations.

The occupational variable will be used later to analyze the robustness of the results.
The original model excludes this variable to avoid the curse of dimensionality and
because the occupational categories were changes in the last two years of the study.

b. Decomposition of Nopo

Nopo (2008) presents a non-parametric decomposition. Pursuing the same objective
as the Blinder-Oaxaca model, it takes into account income disparities over the entire
income distribution, not just in the average.

The Nopo model limits the comparison of differences to only men and women
with comparable characteristics (common support). This feature allows it to generate
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a synthetic counterfactual of individuals by matching men and women with identical
observable characteristics, without the need to assume any functional form of the
relationship between the explanatory variables and income.

The matching is done using discrete characteristics and thus does not require
the use of propensity score matching or any other notion of distance between the
characteristics of men and women (Nopo 2008).

This procedure generates three groups:

(i) women and men who are matched (common support);

(i) women with observable characteristics for whom there are no comparable men,
a scenario that the methodology has termed the Maid Effect;

(iii) men for whom there are no comparable women, which the method calls the CEO
Effect.

The method causes men and women with identical characteristics to form part of
a common support. The difference in income of this group is then broken down by
observed and unobserved attributes. Meanwhile, the Maid Effect and CEO Effect are
calculated for those who ended up outside this common support. The Maid Effect refers
to women who, because of their characteristics, have no male peers for comparison.
This is usually women with jobs with low hierarchical status that complement their
home duties. In contrast, the CEO Effect refers to men with no female peers with
comparable traits-traditionally those with high-status jobs to which women have no
access.

Therefore, the model decomposes the income gap —more specifically, the difference
in the logarithm of hourly income from the main labor activity— into four elements:

5=6X+5F+5M+50 (6)

Where 6 represents the total difference in earnings by gender, dy represents the
difference in earnings related to observable characteristics, o reflects the CEO Effect,
Oy reflects the Maid Effect, and §, represents the unexplained difference in earnings
difference, which, as noted above, could be related to biases and discrimination. The
unexplained component of this model follows the same logic as the Blinder-Oaxaca
model so we can compare both estimates.

This model has limitations. Like Blinder-Oaxaca’s model, Nopo’s method
only provides information on how the gap decomposes; it does not imply a causal
relationship. Furthermore, since the matching is built on discrete variables, for both
men and women, the probability of finding a person with the same characteristics
and endowments declines as the number of explanatory variables increases. This
means that the common support decreases, as Enamorado ef al. (2009) mentioned, a
phenomenon referred to as the curse of dimensionality. For this reason, researchers
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using Nopo’s model must carefully analyze whether to include new variables to
explain differences in earnings.

Another methodological limitation of both Blinder-Oaxaca and Nopo is that
they can only handle observable characteristics, which in this study, are only those
included in Paraguay’s Permanent Household Survey. Therefore, the gender earnings
gap could also be affected by variables not included in the survey, such as effort, the
labor market, household work preferences, and attitude. These variables could be
omitted from the analysis, which would skew the estimators by leaving out a relevant
factor. For example, Chioda (2011) shows that men and women may not have identical
preferences and attitudes towards work performed in the labor market.

We decided to perform both estimates in the study for better comparability
and consistency. This approach will allow us to compare our estimates to those of
studies that use either of the two methodologies. Additionally, the results of the two
methodologies can be compared to each other since they follow the same logic.

The Nopo model used yhour; (hourly income) as the dependent variable, rather than
the logarithmic form of Blinder-Oaxaca. This change was made because the model’s
coefficients are interpreted as the difference in earnings, expressed as a percentage of
men’s average income. The explanatory variables used in this model are:

gmedu;, gage;, married,;, menb,, sector;, region;, formal;, zone; y selfemploy;.

It is worth noting that we refrained from adding the variables that measure
experience in order to keep the common support high, that is, to avoid the curse of
dimensionality. We also made this decision because this variable is constructed with
information on age and education, which form part of the regression’s explanatory
variables.!! This decomposition is performed separately for women and men.

For the Blinder-Oaxaca estimates, we used robust standard errors and probability
weights for consistency with the survey structure. In contrast, we used frequency
weights for the Nopo decomposition model, since that is what the methodology calls for.

Both models may suffer from a selection bias, since they include only the observed
wages of employed persons. Given that labor force participation is higher among
men than among women, women with lower earning potential may more frequently
decide not to join the workforce, while earning potential may have less of an impact
on men’s labor force participation. If this is the case, the models presented in this
study underestimate the gap. However, the increase in female participation could be
mitigating this bias.

1" Calculations not included in the model showed that adding these variables significantly decreased the
common support and increased the standard deviation of the variables, without modifying the overall
results.
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5. RESULTS

Table 3 presents the estimates from the Blinder-Oaxaca decomposition: over the
18 years that were analyzed, the gender gap in hourly earnings fluctuated between
7% and 20%,'? with no persistent pattern over time, as shown in Graph 7. The gender
gap increases during the first years of the study before suddenly decreasing in 2010,
which was an outlier year. After that period, the gender gap was generally close to 15%.
The size and static nature of the gap after 2010 is probably related to the Paraguayan
economy’s performance on labor indicators in the 2010s.

In all years except 2004, the explained variables close the gap to such an extent
that this component of the gap actually favors women, while the unexplained part
accounts for the entirely of the overall gap. The explained gap favoring women is
mainly due to the higher average years of schooling that women had (Table A1) and the
considerable effect of those years of education on earnings. A second, less important
factor is the fact that a higher proportion of women live in cities and wealthier regions.
If we were to only consider the observable characteristics in the survey and their
impact on earnings, theoretically women should, on average, earn more than men in
most years. This shows that the gap favoring men in the country is due to factors that
are not explained by the variables used in the study.

Table 4 shows the gap decomposition explained by the different explanatory
variables added. Although some of these variables have different categories, the
coefficients presented the overall effect. In other words, they show the sum of the
effect that the distribution of women and men in each category has on the earnings gap.

The gap explained by education is negative and statistically significant, which
means that the level of education of female workers, which on average is higher than
that of male workers (Table A1), reduces the earnings gap. This effect ranges from
2% to 5% across the years analyzed.

On the other hand, personal and family characteristics such as age, marital
status, and the presence of children in the household have a statistically positive and
significant effect on the earnings gap, although their importance decreases over time.
The occupational category variable (dichotomous for self-employed workers) has a
positive and statistically significant explanatory effect on the gap for most years.!3

Finally, the region of the country and setting (rural or urban) where male and
female workers are located have a negative and statistically significant impact on the
gap. The fact that female workers are more likely to be found in urban areas (Table
Al) reduces gender income inequalities.

Calculated as eP¥erence 1 the explained gap is calculated as e£lin _1 while the unexplained gap is
calculated as eMNe ewlain |

Since the occupational variable was not added, the model does not distinguish between the different
employee occupations, so it would not distinguish between a laborer and a manager.



95

EVOLUTION OF PARAGUAY’S GENDER EARNINGS GAP FROM 2002 TO 2019

‘gl oy £q paziuowwrey SAAINS ployasnoy Aengered Yy uo paseq sioyine oy £q paredarq :001mog
1000 > d 4551000 > d 45°60°0 > d
sosayjuared ur onsneIS-)

7169 0689 L9TL 618L 18¢9 0628 L098 L998 I1SSL 609L 8959 7689 8rEL SELL 8£69 660T1 65071 T6¢S Syreway
%0T %9T BT %ST %81 %Tl %bET %81 %L1 %Tl %IT %L1 %61 %61 %El %L %6 Bl paute[dxoup)
%8- %6~ %S %6” %8- bT %9~ %T %" T %1 %1~ %1~ %1~ %1~ %T %1~ %" poureidxg
%11 %bS1 %S1 %Y1 %8 %6 %bS1 %S1 %1 %6 %0T %91 %81 %81 %l %01 %8 %bL [8)0L,

(sSururea Aoy s, uawom Jo a5e)uddad e se) uonisoduroddq
(0zz00)  (L€20'0)  (€L20'0)  (9220°0)  (1620°0)  (€520°0)  (1¥20°0)  (L¥T00)  (0L20'0)  (¥620°0)  (FOE0'0)  (S8TO0)  (SLTO'0)  (9920°0)  (S0€0°0)  (0€20°0)  (¥2T0'0)  (01€0°0)

w0 G81°0 5ax6CC0  4sexCOL'0 5k €TT0 5558910 sesea €110 5racb0T0  saescbOT0 e OST0 50a6001°0 51 €61°0 s 8ST'0 sV LI'0 s OLT'0 eseaTCL'0 5eaPLIO'0 55x9E80°0 51010 paurejdxaup)
©s100)  (19100)  (99100)  (1IS10°0)  (20TO0D)  (8S10°0)  (TL100)  (@10°0)  (LI00)  (8LI00)  (0020'0)  (2810°0)  (S910°0)  (9810°0) (0810°0) (8€10°0)  (8¢10°0)  (1T20°'0)
2 CE80" 0749680 0705 S0 0 s [ £60°0 4L EB0'0- - #TTO0- 4485900~ 60TO°0- 98200~ ¥ITO'0-  TBE000-  6¥900°0-  8€900°0-  €€10°0-  LETO0-  ¥€TO'0  TPLOO'O-  SOL00- poure|dxy

uonisodwodnq

(8220'0)  (6v20°0)  (9520°0)  (9€20'0)  (60€0°0)  (2STO'0)  (0920°0) (1920°0) (I1820°0)  (L8T0'0) (ZT€0'0) (9820°0)  (0LZ0'0)  (0820°0) (8620°0) (0€20'0)  (8220°0)  (TTEO0)

#0010 50ax6E10  4ex9ET0 5x0€1°0 %28080°0 s4xC060°0 550E1°0  ssesc€¥ 10 s LTI'0 550880°0  saescP8I'0 sesexCST0 5t LOT°0 5910 56010 458060°0 #CILO'0  xL1LO'O UL

(81000 (#020'0)  (1020°0)  (8810°0)  (#T0'0)  (L610°0)  (€0T0'0)  (S0TO0)  (8120°0)  (€€20°0)  (6520°0)  (#€20°0)  (6120°0) (0TTO'0)  (LETO0) (8L100)  (2810°0)  (L¥T0O'0)

w810 waxSPI6 asen €016 51906 5sexlTI6  554TO6'8  sx0L8'8  saexSEL'S  4x689'8  sxx019'8  saek 168 s [0V'8 s €ET'Y s SO sesn [E1'8 5012 S90'8 s PTO'8  ex88L'L  USLOM IO BN

(Le100)  (Tp100)  (6510°0)  (2P10°0)  (1610°0) (9S10°0)  (€910°0)  (1910°0)  (8L10°0)  (L910°0)  (1610°0) (S910°0)  (LS10°0)  (€£10°0)  (I810°0) (9¥10°0)  (8€10°0)  (LOTO'0)

wx00€'0 58T 4xx0LT0 5k [61°6 52480760 547806 #4x800°0 5:x8L8'8 449188 4xx869'8  saesVLS8 434 TSE'8  sxx00V'8  sxexL9T8 s OPT'8  54x9ST'8  5aex001'8  xx098'L uawr oy sjewrnsy
[ehuIagIq

6107 8107 L10T 9107 ST0T P10T €107 TI0T 110T 0107 6007 8007 L00T 9007 $00T $00T £00T

SONINYVH ATINOH 40 WHLIdVDOT

NOILLISOdINODHA VOVXVO-JddNITd

¢ H'1dVL



REVISTA DE ANALISIS ECONOMICO, VOL. 39, N° 1

96

‘gl oy £q paziuowwrey SAAINS pjoyasnoy Aengered ay) uo paseq sioyne ayy Aq paredalq :00Inog
1000 > d 451000 > d 45°60'0 > d &

#50£800°0 #+€ 18000

#8010°0- STS000°0 #+1010°0- SLEOOO-  SSHOO'0- #x+T610°0- L8TOO0- OFSO00'0-  €LVO00- +bESO00-  88E000  +€0S00°0- OTO00" s LLIOO-  (Wequnyjean) Sumag

Juswfoldwd

SI€00°0-  TEO0000  6EE0000  T#E000  T0TO000-  «FSHO00  #x18600°0 8PE000  +€6500°0  6S1000  #SE000-  LSEO00-  6L100°0-  €0E000 Jo s _Mmﬁ
#xCL10°07 %€6900°07 #x4£TI00- €8T00°0- 7680007 :S€60007 078000~ £95900°0- 881000~ €TI0 0™ #+9TT0°0 88000~ #449L100" 466100~ uoiay
Ly10'0- $ET000- L8100~ TEIOO-  €€10°0-  6FCO00  «0€C00-  LTBOO0-  €LOOTO-  OTIO0-  6TI00  «80T00 #1100 0LTO0- Aanoe ofwouodg
#96L000 #58LI00 4686000 #5LLT00 sk [L100 5548L10°0 5x4TSTO0 550ET00 5x4STLO0 5L 100 809000 L9100 54481100 x8020°0  A1051ed [euonednaog
§ . § . ’ g § . § . § ’ . ’ SonsHajoeIeld
w0 LTI00  «4TI00  TEEO00  #x6TT00  #+S9100  LOIOO  «L9100  #IT00  #«LITO0  LTIO0  ##x€910°0 485700 179700 Aquutey pue euosiag
1010°0- £81000- 695000~ S060000-  L8EO00-  SITO00- 192000~ €LFO00-  0¥E00'0-  TSPOO'0-  8S100°0-  SLTOO0  6S#00°0-  ¥ELO00- aouauadxy
#50670°07 55 EEP0 0 w4 LIP0'0™ 45 67E0°0 5448LE00" 454 TTEO0™  #L8T0°0" 544S6T0°07 #4+88T0°0 4THTO0™ ##55TE00" L0TO0™ ##+00€0°0" 4468700~ uoneonpy

el €80'0" FTTO0- 4x8590°0- 60200~ 98T0'0-  $ITO0-  T86000- 6¥9000- 8€9000-  €E10°0-  LEIOO-  $ETOO  THLOOO-  SOE00- oA paurerdxy

S10C y10T £10T T 11T 0107 6007 800C L00T 900t 00T 00T £00T

SONINYVH ATINOH 40 WHLIIVDOT

VOVXVO-JdANITd-dONTITAAId dANIVIdXH HHL 40 SININOdINOD

¥ 4 1dVL



EVOLUTION OF PARAGUAY’S GENDER EARNINGS GAP FROM 2002 TO 2019 97

GRAPH 7

TOTAL EARNINGS GAP ESTIMATED USING BLINDER-OAXACA DECOMPOSITION
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Source: Prepared by the authors based on the Paraguay Household Surveys harmonized by the IDB.

Table 5 presents the results of the Nopo decomposition. These results show men
earning more than women every year except for 2010. As previously mentioned, 2010
was an unusual year for the Paraguayan economy because it was rebounding from
the 2009 recession.

The gap is as large as 23%. As in the Blinder-Oaxaca model, the explanatory
variables help close the gap. Most of the gap is caused by factors not explained by
the analyzed variables, but also partially by what Nopo (2008) refers to as the “Maid
Effect.” There are minor differences between the Blinder-Oaxaca and Nopo estimates,
which are mainly related to the structure of the models and the form of the dependent
variable, which are used according to common practices in the international literature.

The common support for the different years, for both men and women, never
dips below 44%. This value is similar to those of the models for Latin American and
Caribbean countries used in Nopo (2010, 2012), the control variables of which are
very similar to those presented in this study. As is the case with the Blinder-Oaxaca
model, the Nopo decomposition shows no trend, and the gap fluctuates over time,
although it mainly favors men.
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Graph 8 compares the different gender earnings gaps calculated using the two
methodologies. As in Graph 3, we use the years 2002, 2008, 2013, and 2019 to maintain
a similar time interval and simplify the graph by leaving out years. The graph shows
both explained and unexplained components. For the Nopo model, we calculate the
explained component as the sum of the explained component, the CEO Effect, and the
Maid Effect. Moreover, the two models are expected to show significant differences
in the unexplained and explained component due to the methodological differences
between these models. Oaxaca-Blinder decomposes the gap by analyzing the effect
of each explanatory variable on earnings and calculating the difference in the mean
of these variables between women and men. In contrast, the Nopo model analyzes
the disparities over the entire income distribution, since it generates counterfactuals
with the same observable characteristics for everyone within the common support.

For 2002, 2008, 2013 and 2019,, both methodologies consistently show an income
gap favoring men that is generated by factors unexplained by the analysis variables.
Based on just the explanatory variables, there would actually be a gap favoring women
(again, mainly because of the higher average years of education that women had and
the fact that a higher proportion of women tend to live in cities and wealthier regions).

GRAPH 8
TOTAL EARNINGS GAP ESTIMATED USING BLINDER-OAXACA
AND NOPO DECOMPOSITION
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Source: Prepared by the authors based on the Paraguay Household Surveys harmonized by the IDB.
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Meanwhile, Graph 9 shows how the unexplained gap changes over same periods
as those chosen for Graph 8. Graph 9 includes confidence intervals of two standard
deviations above and below the point estimation. This graph reveals that both
methodologies show a statistically significant unexplained income gap for the different
years analyzed-a gap that is statistically the same under both methods at 95% statistical
significance. Since the Nopo model restricts comparisons of differences to only men
and women with comparable characteristics (common support), its confidence intervals
are broader than those of the Blinder-Oaxaca model.

GRAPH 9
UNEXPLAINED EARNINGS GAP ESTIMATED USING BLINDER-OAXACA
AND NOPO DECOMPOSITION
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Source: Prepared by the authors based on the Paraguayan household surveys harmonized by the IDB.
Note:  The bars represent the unexplained component at the 95% confidence interval.

Additionally, the Nopo decomposition allows us to disaggregate the income gap
by explanatory variable. Graph 10 presents the unexplained income gap by level of
education, adding confidence intervals with a significance level of 68%. As the graph
shows, the gap is generally higher for lower educational levels; however, this gap
has decreased over time. In 2002, 2013, and 2019, the gap favoring men was larger
for those with a primary education than a secondary one, and larger for those with a
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secondary-level education than a tertiary one. However, the latter of the two differences
is not statistically significant. In 2008, there were no clear difference.

GRAPH 10
UNEXPLAINED INCOME GAP ESTIMATED BY NOPO DECOMPOSITION
BY EDUCATIONAL LEVEL
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Source: Prepared by the authors based on the Paraguay Household Surveys harmonized by the IDB.
Note:  The bars show the unexplained component at the 95% confidence interval.

Graph 11 presents the unexplained income gap by economic activity, with the
same confidence intervals as the previous graphs. For example, the gap is statistically
significant for agriculture, forestry, and fishing in 2019; for manufacturing in 2002, and
2013; for social and community services in 2008, 2013, and 2019; and for commerce,
restaurants, and hotels for all years. The unexplained gap in banking, insurance, and
real estate decreases over time and is not statistically significant in these fields in
2008, 2013, and 2019.
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GRAPH 11
UNEXPLAINED INCOME GAP ESTIMATED USING THE NOPO DECOMPOSITION,
BY ECONOMIC ACTIVITY
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Source: Prepared by the authors based on the Paraguay Household Surveys harmonized by the IDB.
Note:  The bars show the unexplained component at the 95% confidence interval.

Meanwhile, Graph 12 displays both the total and unexplained income gap by
legal status of employment. It highlights a clear distinction between people working
in the formal and informal sectors. There is a significant gap in people’s income in the
informal sector, whereas the gap among the legally employed is smaller and even favors
women. The unexplained gap between the earnings of men and women is statistically
higher in the informal sector in most of the years analyzed. This discrepancy may be
caused by the lack of legislation governing the types of labor relations and business
practices that are prevalent in the sector. This is relevant given that Paraguay has an
overall informal employment rate of 76% (75% for women and 77% for men). This
rate is calculated based on data on registration or contribution by a person to long-term
social security from the 2020 Ongoing Permanent Household Survey. Additionally,
41% of all informal workers are women and 59% are men.!4

14 On the other hand, the report Informal Employment 2015-2020, presented by the National Institute of
Statistics in June 2021, estimates the informal employment rate to be around 65% (66% among women
and 64% among men). This report defines informal work as that performed for companies that are not
registered in the Single Registry of Taxpayers (RUC).
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GRAPH 12

INCOME GAP ESTIMATED BY DECOMPOSING NOPO BY FORMALITY
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Source: Prepared by the authors based on the Paraguay Household Surveys harmonized by the IDB.
Note:  The bars show the unexplained component at the 95% confidence interval.

Similarly, Graph 13 presents the total and unexplained income gap by setting. In
2002 and 2019, there was a larger overall income gap among people living in rural

GRAPH 13
INCOME GAP ESTIMATED USING THE NOPO DECOMPOSITION, BY SETTING

Total gap Unexplained gap

50%
45%
40%
35%
30%
25%
20%
15%
10%

5%

0%

300% -

43%
2% ° 250% -

200%
150% | 130%

100% - 64%

19%

21% 21% : o
: 20% 33% 34%
50% 11% 2% = “:

0% T

-50% - :
-100% - '

E

2002 2008 2013 | 2019

Urban

Source: Prepared by the authors based on the Paraguay Household Surveys harmonized by the IDB.
Note:  The bars show the unexplained component at the 95% confidence interval.
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areas. However, this contrast is not statistically significant; also, this finding did not
hold true for 2008 and 2013, when the gap was similar for people in rural and urban
settings.

Finally, to evaluate the results’ validity, we analyze how adding the occupation
variable affects the estimates of the Nopo model. In both the Blinder-Oaxaca and Nopo
decomposition models, this variable was left out to avoid the curse of dimensionality
in the Nopo model and because the occupational categories were changed in the last
two years of the study, which could distort inter-year comparisons. Therefore, the only
difference between the models is that in the Nopo model, we left out the experience
variable. Still, this variable uses information on age and years of schooling, and the
common support uses both variables, so it is implicitly taken into account.

Graph 14 presents the unexplained gender earnings gap using the Nopo decomposition
with the occupational variable and compares the results with the estimates in Table
5. It uses confidence intervals of two standard deviations. The results for each year
are statistically the same, and the confidence intervals are significantly wider. In

GRAPH 14

UNEXPLAINED INCOME GAP ESTIMATED USING THE NOPO DECOMPOSITION,
ADDING THE OCCUPATIONAL VARIABLE
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Source: Prepared by the authors based on the Paraguay Household Surveys harmonized by the IDB.
Note:  The bars show the unexplained component at the 95% confidence interval.
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general, adding these characteristics to the analysis does not alter the conclusions.
The conclusion is that there is an income gap that is not explained by the explanatory
variables used in the literature and available in the Paraguayan Household Surveys.

Similarly, Table A2 presents women’s participation by occupation and their
average hourly income, providing an overview of women’s access to different jobs
and positions and their average income in these positions.

6. DISCUSSION

We based this study’s analysis methodology on Urquidi, Valencia, and Durand, G.
(2021). Our study uses the same variables, with the addition of setting and occupational
category. Unlike the study conducted in Bolivia, we did not find a discernible trend
that suggests the gap is narrowing over time. The unexplained income gap between
men and women has remained relatively high over the past two decades, and women
continue to need expanded opportunities to increase their earnings. But as was the
case in the Bolivian study, the gap in this study is smaller for women with high levels
of education and who are formally employed.

These results align with the literature on gender wage gaps in Paraguay. As was
the case in Nopo and Hoyos (2010), the country continues to have a very significant
unexplained gap. But unlike other countries in Latin America and the Caribbean,
Paraguay’s explained income gap does not favor men.

Psacharopoulos and Tzannatos (1992) carry out a regional analysis that uses
neither of the models in this study. But their linear regression models also find that
observable characteristics like education help close the gap. However, they still find
a significant unexplained gap.

In agreement with authors such as Nopo (2012) and Gasparini and Marchionni
(2015), we find education to be a relevant factor in closing the gender gaps, given
the increase in the proportion of women who have completed secondary education
(Tablas A2). The main difference of both papers is that Gasparini and Marchionni
(2015) analyze changes in labor force participation in Latin America, while Nopo
(2012) examines the gender gap using additional variables that measure whether the
person works part-time, whether there are other earners in the home, and whether
they work in a small firm.

ILO (2019) finds that the unexplained gap persists and appears primarily among
low-income and self-employed workers, which is consistent with our findings. The
same study also finds that higher male labor force participation in rural areas and the
earnings gap between rural and urban workers are variables that reduce the overall
gender earnings gap. This study uses the additional control variables used in Nopo
(2012).

This overall income gap favoring men in Paraguay is also in line with the studies of
Ortiz-Valverdi (2017), Serafini and Egas (2018), Penha, Lopez, and da Cunha Cassuce
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(2021), and Heikel and Piras (2014). Serafini and Egas (2018) use a Blinder-Oaxaca
decomposition model but add variables that measures the employment relationship
type and company type. Their results are similar to ours: they found a statistically
significant income gap favoring men in 2015 that is not explained by the control
variables but by unobservable, discrimination-related characteristics.

Penha, Lopez, and da Cunha Cassuce (2021) also find results similar to ours.
As in our study, in their study the explained component would reduce the salary
difference between the groups, and the primary source of wage inequality was the
unexplained component. They analyze the formal sector in Paraguay’s border region
using Blinder-Oaxaca and add variables that measure whether the person works in
the public or private sector and whether they are the head of the household.

Ortiz-Valverdi (2017) uses a Blinder-Oaxaca model and, without adding any
variables beyond those we use, finds results that are consistent with ours. The study
observes that the most significant component in the salary difference between men
and women is the unexplained portion attributed to discrimination in the labor market.
It also finds that the variables that help close this gap are occupation, age, marital
status, and hours spent working.

Finally, Penha, Lopez, and da Cunha Cassuce (2021) and Ortiz-Valverdi (2017)
find a reduction in the earnings gap in Paraguay. They use 2017-2019 and 2009-2015
as their analysis period. But based on the more extended time period we used in our
study, we did not find a persistent trend confirming a systematic reduction in the
earnings gap.

7. CONCLUSIONS

The study concludes that there is a consequential and statistically significant
earnings gap between men and women in Paraguay, at the aggregate level. It also
finds no persistent trend that would suggest the gap is reducing over time. The gap is
primarily explained by factors that cannot be unobserved in the Household Surveys,
meaning that variables such as experience, personal and family characteristics, industry
and economic activity, region of the country, or setting (rural or urban) fail to explain
the gap. This could mean that the gap is more attributable to regulatory issues, biases,
or discrimination than individual characteristics or preferences. The unexplained gap
is wider among people with low levels of education, in rural areas, and who work
informal jobs. The income gap is heterogeneous among different economic activities
but statistically significant in most of them.

Among the characteristics analyzed in this study, education contributes the most
to closing the gender gap in Paraguay. In contrast, personal and family factors such
as age, marital status, and minors in the household generate an income gap in favor
of men, as does being self-employed. On the other hand, region also helps reduce the
income gap due to the high proportion of women who work in economically dynamic
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areas such as Asuncion and the central department. Setting also has a mitigating effect
due to the high proportion of women who work in urban areas.

This study helps track year-by-year changes in Paraguay’s gender earnings gap
between 2002 and 2019. Its conclusions provide reliable data and estimates that are
the foundation of evidence-based policymaking.

These conclusions could be complemented by future analyses that further disaggregate
the data and study the income gap in groups of people with specific characteristics
in more detail. They could also be brought into sharper focus by new resources, such
as surveys conducted explicitly for this purpose, that can better quantify the income
gap and what causes it. In addition, there is a need for study specific effects that the
pandemic had and continues to have on the earnings gap in Paraguay.
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APPENDIX

TABLE Al

DISTRIBUTION OF CHARACTERISTICS OF THE EMPLOYED POPULATION THAT EARNS
INCOME, BY YEAR AND GENDER, MEN (M) AND WOMEN (W)

2003 2004 2005 2006 2007 2008 2009

M W M W M W M W M W M W M W M W
Years of Education 7.2 7.9 7.7 8.2 7.7 8.0 8.1 8.5 8.0 8.4 8.2 8.6 8.4 8.9 8.6 9.1
None 31% 29% 28% 21% 21% 28% 24% 25% 25% 25% 23% 24% 23% 23% 21% 20%
Primary 49% 43% 48% 44% S0% 44% S0% 42% 49% 43% 49% 41% 47% 40% 46% 41%
Secondary 17% 25% 20% 25% 20% 23% 22% 21% 23% 21% 25% 29% 26% 31% 28% 34%
Tertiary 3% 3% 4% 4% 3% 4% A% 5% 3% 5% 3% 5% 4% 6% 5% 6%
Years of 217 208 213 213 210 216 208 213 212 210 212 213 211 211 207 212
Experience
15-25 30% 29% 30% 26% 3% 27% 30% 26% 31% 28% 30% 25% 29% 26% 31% 26%
2635 2% 26% 24% 26% 24% 26% 25% 21% 22% 25% 23% 26% 25% 26% 23% 24%
36-45 0% 24% 2% 25% 2% 23% 23% 24% 21% 2% 21% 25% 21% 2% 20% 23%
46-55 16% 14% 15% 16% 15% 15% 15% 15% 16% 17% 18% 16% 16% 17% 11% 17%
56-65 8% 1% 8% 8% 8% 8% 8% 8% 9% 8% 9% 8% 10% 9% 10% 10%
Married 61% 51% 61% 59% 60% 60% 60% 59% 60% 58% 61% 60% 61% 58% 58% 58%
Children under six
yearsof ageinthe  47% 47% 47% 45% 44% 45% 43% 45% 42% 44% 41% 42% 40% 41% 40% 38%
household
Agriculture,
hunting, forestry, ~ 40% 18% 38% 19% 36% 23% 36% 21% 34% 21% 31% 22% 28% 17% 31% 19%
and fishing
Mining and 0% 0% 0% 0% 0% 0% 0% 0% 1% 0% 1% 0% 0% 0% 0% 0%
quarrying
Manufacturing 1% 10% 12% 10% 12% 11% 10% 8% 12% 8% 14% 9% 14% 9% 12% 10%
Electricity, gas, 1% 0% 1% 0% 1% 0% 1% 0% 1% 0% 1% 0% 1% 0% 1% 0%
and water
Construction % 0% 1% 0% 8% 0% 10% 0% 10% 0% 10% 0% 11% 0% 10% 0%
f:;"’k‘ll(;lr:l:‘a“‘a“‘s’ 19% 29% 21% 26% 21% 25% 21% 26% 20% 28% 22% 21% 21% 29% 22% 30%
STt:)ar‘;Sgi""a“"“a“d % 2% 6% 1% 6% 1% 5% 2% 6% 1% 6% 2% 6% 2% 1% 2%
Banking,
insurance, and real 1% 1% 1% 1% 1% 1% 1% 1% 1% 1% 1% 1% 2% 1% 1% 1%
estate
Social and
community 15% 39% 15% 42% 15% 38% 16% 42% 15% 41% 15% 40% 17% 42% 16% 38%
services
Urban 2% 66% 2% 64% 53% 63% 54% 66% 54% 6A% 56% 6A% 58% 65% 51% 65%
Formal 12% 14% 12% 13% 1% 12% 14% 16% 12% 13% 16% 15% 17% 16% 18% 17%

Source: Prepared by the authors based on the Paraguay Household Surveys harmonized by the IDB.
Frequency weights are used.
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Table A1 (Continued)

2010 2011 2012 2013 2014 2015 2016 2017 2018 2019
M W M W M W M W M W M W M W M W M W M W
85 90 90 96 88 94 92 100 93 100 95 103 93 102 94 102 96 102 100 104
21% 21% 20% 19% 20% 20% 18% 16% 17% 17% 16% 15% 17% 15% 17% 16% 16% 16% 15% 16%
41% 40% 44% 38% 45% 38% 43% 38% 43% 35% 42% 34% 44% 36% 42% 34% 40% 34% 38% 31%
27% 33% 31% 36% 31% 36% 32% 37% 35% 39% 37% 40% 33% 39% 35% 40% 36% 40% 40% 42%
4% 6% 6% 8% 4% 6% 1% 10% 6% 9% 6% 10% 6% 10% 6% 10% 7% 10% 8% 10%

21.6 214 216 21.0 21.0 212 21.0 20.1 21.1 209 21.1 212 207 202 206 206 204 206 203 207

28% 24% 27% 24% 29% 25% 27% 25% 28% 24% 26% 22% 27% 24% 27% 22% 25% 22% 25% 21%
25% 27% 24% 25% 25% 26% 25% 28% 25% 27% 26% 26% 27% 28% 27% 28% 29% 29% 28% 29%
20% 23% 20% 23% 19% 20% 21% 22% 18% 21% 19% 23% 20% 23% 21% 24% 21% 23% 22% 24%
18% 18% 18% 18% 17% 19% 17% 17% 17% 18% 17% 17% 16% 16% 15% 15% 16% 16% 15% 16%
10% 9% 11% 10% 10% 9% 1% 8% 11% 11% 11% 11% 10% 9% 11% 10% 10% 10% 11% 10%
61% 59% 61% 56% 61% 61% 61% 57% 60% 56% 62% 57% 63% 60% 62% 61% 61% 60% 61% 60%

39% 39% 35% 35% 38% 39% 35% 38% 36% 38% 35% 34% 39% 39% 39% 40% 38% 39% 38% 38%

29% 17% 28% 19% 21% 21% 26% 15% 25% 15% 22% 13% 15% 14% 22% 14% 21% 13% 21% 13%

0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%
13% 8% 12% 8% 13% 8% 12% 8% 14% 8% 15% 9% 13% 8% 14% 8% 14% 8% 14% 8%
1% 0% 1% 0% 1% 0% 1% 0% 1% 0% 1% 0% 1% 0% 1% 0% 1% 0% 1% 0%
12% 0% 11% 0% 10% 0% 12% 0% 12% 1% 12% 0% 13% 0% 13% 0% 13% 0% 14% 0%

21% 30% 23% 29% 24% 29% 23% 29% 24% 29% 25% 30% 23% 31% 25% 32% 24% 31% 24% 31%

6% 2% 6% 2% 1% 1% 6% 2% 6% 2% 6% 1% 6% 2% 5% 1% 5% 1% 5% 1%

2% 1% 1% 2% 1% 1% 2% 2% 2% 2% 2% 2% 2% 2% 2% 2% 1% 1% 6% 1%

16% 42% 17% 40% 17% 40% 18% 44% 17% 43% 18% 44% 17% 43% 18% 43% 15% 40% 16% 40%

57% 67% 58% 66% 59% 65% 51% 67% 58% 67% 58% 61% 60% 69% 61% 68% 61% 67% 62% 68%

19% 16% 19% 21% 21% 19% 23% 23% 23% 23% 23% 24% 22% 22% 23% 23% 24% 24% 25% 25%
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TABLE A2

WOMEN’S PARTICIPATION BY OCCUPATION (%) AND AVERAGE HOURLY INCOME (G)

2004 2005 2006 2007 2008 2009
(%) (@) (%) (@) (%) @) (%) @ (%) @ (%) (G (%) (@) (%) (G

Professional

. 46% 10622 50% 11368 50% 9124 50% 10718 48% 12959 51% 13229 51% 13325 48% 15699
and technical

Director or

X X 34% 8170 36% 16771 31% 11152 37% 11734 39% 10641 35% 33633 35% 11580 36% 14628
senior officer

Administrative
and
intermediate
level

53% 6072 47% 6991 52% 6313 57% 6059 49% 7399 54% 7253 47% 8522 50% 8467

Merchants and
vendors

Services 70% 3093 74% 3397 73% 3426 T3% 3448 70% 3605 72% 4037 T1% 4749 67% 5107

60% 2500 54% 3329 56% 3722 57% 3241 57% 3067 56% 4276 57% 4718 58% 6101

Agricultural

workers 21% 2175 24% 6378 29% 6756 27% 6019 27% 3797 31% 4614 27% 9545 29% 5904

Non-

agricultural

laborers,

machinery 15% 2591 16% 2994 16% 3434 13% 3771 13% 3699 12% 4393 13% 4238 14% 5340
operators, and

transportation

services

Armed Forces  20% 7015 0% 0 0% 0 4% 21346 0% 0 5% 9836 0% 0 0% 0

Other 21% 2491 0% 0 0% 0 0% 0 62% 0 0% 0 100% 0 41% 0
Total 50% 3740 51% 5543 50% 5210 50% 5280 50% 4896 51% 6413 50% 7129 50% 7194
Table A2 (Continued)
2018 2019
(%) (&) (%) (&)

it braches andoatt 0% 3414 4% 27056
Scientific and intellectual professionals 62% 32503 65% 31742
Technicians and Mid-Level Professionals 45% 18643 42% 19259
Office employees 50% 15181 52% 13950
f;l’e\;ic;o\;/lgéers and retail and market 60% 9260 61% 0858
Farmers, ranchers, and fishers 36% 3000 35% 3865
Tradespeople, operators, and craftspeople 13% 7551 15% 9798
2:‘; z]x)n;:r;nachine operators and 5% 11105 4% 14614
Unskilled workers 45% 9896 47% 10094
Armed forces 9% 21902 18% 40082
Total 50% 13232 51% 13466

Source: Prepared by the authors based on the Paraguay Household Surveys harmonized by the IDB.
Frequency weighs are used.
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Table A2 (Continued)
2010 2011 2012 2013 2014 2015 2016 2017

(%)  (G) (%) (G) (%) (@) (%) (G) (%) (G) (%) (G) (%) (G) (%) (@)
49% 16731 53% 15912 50% 19195 54% 19223 53% 20904 54% 22777 53% 20866 52% 24365
33% 29299 35% 20461 33% 28839 38% 26404 34% 26877 40% 29306 37% 25088 36% 28998
45% 10025 51% 8880 52% 10101 49% 10017 51% 11519 55% 12021 52% 13418 51% 11669
58% 7878 59% 6421  58% 6644 60% 6771 57% 10639 S57% 8550 57% 9062 58% 8242
71% 5899 65% 6297 67% 7400 73% 7517 71% 8130 70% 8831 70% 8730 70% 9110
27% 6682 31% 14421 36% 7534 29% 7708 30% 12118 29% 3004 28% 5329 30% 8056
12% 16938 12% 7229 12% 6990 12% 7666 11% 8331 12% 9426 11% 7073 11% 9077
0% 0 0% 0 0% 0 2% 24965 5% 10769 0% 0 9% 16595 4% 0
3% 0 12% 0 0% 0o 71% 0 9% 6112 0% 0 2% 603 17% 0
49% 9500 51% 9997 50% 9815 51% 10610 51% 12583 51% 11811 50% 11415 50% 12233
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