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Abstract

Unemployment has been approached in research focusing on macroeconomic aspects, but from the
microeconomic perspective, the literature is still recent. The objective of this work is to analyze the determinants
of involuntary unemployment in Brazil. Thus, a Logit model is applied to data from the 2015 National
Household Sample Survey (PNAD). Among the results, we find that younger individuals, living in rural areas,
which have less education, tend to be more in involuntary unemployment. Also, analyzing the marginal effects of
race and marital status, non-white and/or unmarried individuals are more likely to be unemployed, suggesting
possible discrimination.

Keywords: job market, involuntary unemployment, Brazil
1. Introduction

Unemployment is one of the most concerning issues of an economy, a phenomenon of great importance, since
both the weakening of job creation and the dismissal of employed individuals usually trigger other problems for
society. From the macroeconomic point of view, most models focus on involuntary unemployment by relating it
to answers in the standard model of the labor supply. Examples include Bargain et al. (2014), Blundell and
Shephard (2012), Keane and Moffitt (1998) and Van Soest (1995). In reality, demand-side constraints may limit
these sets of discrete options, when considering the possibility that individuals or families may not be able to
gain employment as they are trying to provide work for companies (Bargain et al., 2010).

As for the economy, the greater the unemployment rate, the higher the government's unemployment insurance
costs, not to mention the opportunity cost of the income that those unemployed individuals would be generating
for the country's economy if they had wages to consume goods and services. To the individual, unemployment
leads, in many cases, according to Alvaro (1992), to problems of stress, depression and low self-esteem. In
addition, one of the worst consequences for the individual is the loss of knowledge and skills previously acquired,
leading to a divestiture in human capital.

In conceptual terms, the Brazilian Institute of Geography and Statistics (Instituto Brasileiro de Geografia e
Estat&tica - IBGE) considers as being unemployed any person aged 16 years old or more who, during the week
in which the research occurred, took measures to look for work or who sought to establish himself or herself in a
job during the previous week (MOCCHON and TROSTER, 1994), but the possibility of someone who is 14
years old or more that wants to participate in the job market as an apprentice is also considered, according to
what is allowed by the Brazilian Statute of the Child and the Adolescent (Estatuto da Crianca e do Adolescente
- ECA).

According to traditional economic theory, there are three types of unemployment which can be distinguished by
their generating mechanisms. Following Rainho (2014), there is frictional (or transitional) unemployment, which
occurs because of imperfect information, as well as the lack of visibility and transparency in the job market.
Seasonal unemployment, which is marked by the variation in the supply and demand of labor for a given cycle,
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for example, within the agricultural field, where at certain periods of the year the labor supply is greater, when a
decrease in unemployment can be observed. And involuntary unemployment (also called structural or conjectural
unemployment), which can be considered the most severe type of unemployment, defined by a mismatch
between supply and demand for labor, with workers being available on the market, but there are no jobs, thus
generating an imbalance. In this work, involuntary unemployment is the research focus.

Kato and Ponchirolli (2002) point to the increase in unemployment in Brazil from the mid-1990s to structural,
conjunctural and seasonal factors. As for structural factors, issues such as low economic growth, insufficient
education and inflexible legislation, can be considered as directly or indirectly responsible for the low
qualification of the workforce in Brazil, evidencing that many of the problems such as unemployment in the
country are generated by the low qualification of the existent labor force, stemming from a precarious and
insufficient education.

It should be noted that, as companies modernize and increase the complexity of the technology used, greater
technical and personal skills are required and, therefore, people are frequently considered to be unqualified for
open positions in companies, if the schooling system does not provide adequate levels of education.

The contribution of this work consists in presenting the microeconomic factors that determine if the individual is
unemployed involuntarily, and why different groups of individuals in the same country are affected in unequal
ways, based on data from the 2015 National Household Sample Survey (Pesquisa Nacional por Amostra de
Domicilio - PNAD) for Brazil, considering the country as a whole, as well as separately analyzing the rural and
urban areas for robustness, since the rural areas have specificities which must be taken into account.

To achieve this objective, we use a logistic regression model. In order to present greater robustness and to
adequately choose the appropriate model, some tests were performed, among them, the Hosmer-Lemeshow
Goodness-of-fit test, the likelihood ratio test, and the Receiver Operating Characteristic (ROC) curve.

This work is divided into four sections, in addition to this introduction. Each section addresses the following
aspects: Section 2 presents the theoretical and empirical evidence on unemployment. Section 3 presents the
methodology and the econometric model. The results are discussed in section 4. Lastly, in section 5, the
concluding remarks are presented.

2. Theoretical and Empirical Evidence on Unemployment

In a country of continental size, such as Brazil, changes in the unemployment scenario can affect different
groups of the population in very different ways, indicating the heterogeneity of the effects that cause such
unemployment. The discrepancy between groups leads economists and other scholars to wonder what are the
factors that actually determine or influence changes in the level of unemployment.

The literature features several works carried out on the subject, pointing most frequently to explanations based
on macroeconomic factors, such as the growth level of the country's GDP, the intensification of technological
progress and changes in the rate of inflation.

Layard, Nickell, and Jackman (1991), for instance, argue that the unemployment issue is complex and driven by
several factors, besides macroeconomic and conjunctural factors. The authors question whether the attitude of
the unemployed in the search for employment is an important factor and, for example, whether the
characteristics of these people who are looking for a job is what will determine their success in the search. Thus,
the authors' contribution to the theory of unemployment is the search for the explanation of this phenomenon
through the personal attributes of those who are in the job market looking for occupation.

Considering individual attributes, the role of schooling, seen as an investment in human capital, seems to
positively affect the probability of the individual finding a job, and presents a positive correlation with the
average remuneration of the worker, according to some authors. For Becker (1975), for example, investment in
education, training and courses are considered investments in human capital, as they increase the individual's
lifelong gain. The author also warns that new technological advances can be of little value, if only a few skilled
workers exist in the country (or region) to take advantage of that technology. Thus, economic growth depends on
a cohesive relationship between knowledge and human capital.

Kingdon and Knight (2004) conducted a study for South Africa, a country with some of the highest
unemployment rates in the world. The authors first presented a picture of the distribution of unemployment in
South Africa, asking who the unemployed in the country are. Then, they identified the characteristics that make a
person more likely to be unemployed. Through descriptive statistics and the estimation of a logit equation of
unemployment, the authors show that certain groups are considerably more likely to enter and remain in
unemployment than other groups, and also present evidence that rural unemployment rates are greater than the

76



ijef.ccsenet.org International Journal of Economics and Finance \ol. 11, No. 7; 2019

unemployment rates in the urban areas. Baah-Boateng (2013) seems to partly corroborate these results while
studying Ghana, observing that the groups that suffer the most vulnerability to unemployment are composed of
young people and urban dwellers, with educational factors and gender explaining unemployment in some
particular cases.

In Brazil, up until the mid-1990s, unemployment was one of the main concerns of Brazilians due to the high
level of unemployment and high discrimination of minorities in the job market, causing several authors to carry
out research on the subject during the period, as well as in the early 2000s. Rossi and Oliveira (2015), for
instance, point out that, among the several structural factors that influence unemployment, insufficient education
is one of the most critical points in the country, being relatively straightforward to conclude that many issues,
such as unemployment in the country, are generated by the low qualification of the existent human capital,
originating from a precarious and insufficient education.

Sampaio (2012) investigates the transactions that occur in the job market in the South region of Brazil,
considering employees, the unemployed and individuals who were out of the job market between 1995 and 2005.
The econometric model used was the Multinomial Logit model applied using PNAD microdata. The author
concludes that there is a positive and decreasing relationship between age and the probability of being employed,
and a negative and decreasing relationship between age and the possibility of being out of the job market.

Fernandes, Lima, and Santos (2008) argue that the unemployment rate in Brazil affects different social groups in
an unbalanced manner, as well as different segments of the labor force. The authors used data from the 2005
PNAD and also the Multinomial Logit model, finding that unemployment rates are greater for women who are
up to 24 years old than for those in other age groups. In addition, younger individuals with children are less
likely to be employed, thereby increasing their probability of unemployment.

Mendonga, Lima, and Lirio (2009) use a similar approach, studying the job market for women between 15 and
24 years of age in the Brazilian Northeast region, based on data from the 2006 PNAD. As a result, the authors
find that work experience, level of schooling, level of income and the existence of children are the explanatory
variables with greater significance in the model. Research conducted by Santos, Leal, and Fernandes (2010) for
the state of Minas Gerais, for example, corroborates the findings of Fernandes, Lima, and Santos (2011). Also
using a multinomial logit model for data from the 2005 PNAD, the authors show that young women up to 24
years of age have a higher rate of unemployment than other age groups and same age.

Investigating the individual attributes in the age range between 16 and 29 years old in 2007, Cunha, Araujo, and
Lima (2011) point out that young people who are females, non-white, less educated and who are a spouse in a
family household, are more likely to be unemployed.

In a more recent work, Araujo and Antigo (2016) analyze unemployment in Brazil from 2002 to 2011 using data
compiled by the IBGE. The authors also use a multinomial logit model for the analysis, as well as a univariate
study of transition matrices applied to microeconomic aspects. The results found that variables such as sex, role
in the family, age and education have are a significant influence on a person’s success finding a job. Furthermore,
the higher the level of education a worker has, the lower the influence of the aforementioned variables on the
success of this worker's job search. Also, those workers considered to be semi-qualified are the most sensitive to
the influence of said traits on their chances of employment.

As for involuntary unemployment itself, one of the pioneering works is that of Lindbeck and Snower (1987),
where the authors present a theory which seeks to explain why unemployed workers, called outsiders, are unable
(or unwilling) to find jobs, even when prepared to work for less than those already employed, called insiders.
The authors analyze both the possibility of a macroeconomic and microeconomic equilibrium through an
intertemporal model, and concur that the main reason for involuntary unemployment is that it is costly for firms
to substitute outsiders for insiders, and that insiders manage to capture at least some of the associated economic
rent in the process of wage determination.

In recent times, the issue has been discussed in the literature using structural models of labor supply, as presented
by Boer (2015), who makes a structural analysis of labor supply considering involuntary unemployment in the
Netherlands, where it was concluded that the average elasticity of labor supply is slightly lower in the model
considering involuntary unemployment, than in the model which does not consider it.

Another approach uses a New Keynesian framework, such as Christiano, Trabandt, and Walentin (2010), which
integrates unemployment into a DSGE model, relating fluctuations in consumption with unemployment,
focusing particularly on scenarios of economic recession.

However, the use of involuntary unemployment in this present work follows another approach, using it as an
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object of research in order to capture the microeconomic constraints that end up generating involuntary
unemployment in Brazil.

3. Methodology
3.1 Data

The information used in this work comes from the microdata of the National Survey of Household Sample
(Pesquisa Nacional de Amostra Por Domicilio - PNAD), made available by the Brazilian Institute of Geography
and Statistics (Instituto Brasileiro de Geografia e Estatftica - IBGE) for 2015 (Note 1).

The PNAD adopts a stratified and conglomerate sampling plan with one, two or three stages of selection,
depending on the stratum. For the empirical analysis, the sample will be expanded using the weight of the
individual, which are the weights of the sample units provided in the microdata files, which are incorporated into
the analysis using the weighting options. For Silva, Pessoa, and Lila (2002), when calculating the weights of the
sample units, the estimates obtained for the corresponding population parameters are not biased, thus not using
these weights would imply biased estimates.

The characteristics of the estimated sample were disaggregated between the census situation (Urban and Rural)
and the gender of the individual. The sample (Note 2) is composed by 185,836 observations in which there are
86,241 urban males, 74,026 urban females, 15,932 and 9,637 rural males and females, respectively.

The survey gathers detailed information about the demographic characteristics of the population, education,
migration, housing conditions, family income, among others. As for the variables, the condition of individuals in
the job market in the situation of involuntary unemployment (dummy variable) was considered as the dependent
variable. Two questions are used to distinguish voluntary and involuntary unemployment. For each potential
worker, the individual asked if he or she has been actively searching for a job in the last 4 weeks and if he or she
is ready to begin working within the next two weeks. The independent variables are:

Explanatory Variables (Note 3, 4) Reference
rnordeste Northeast region dummy variable
rsudeste Southeast region dummy variable
rcentro_oeste Center-West region dummy variable
rsul South region dummy variable
dum_urbanol Dummy variable of census situation, 1 if rural, O otherwise
dum_cor2 Dummy variable for race, 1 if white, 0 otherwise
Sexo Dummy variable for gender, 1 if male, 0 otherwise
idade Age
idade2 Age squared
solteiro Dummy variable for Marital Status, 1 if single, 0 otherwise
nfilhos Number of children
migr State migrant dummy variable
anoest Years of schooling
anoest2 Years of schooling squared
dum_EDUC1 Education dummy variable, 1 if “without schooling”
dum_EDUC2 Education dummy variable, 1 if “1 to 3 years of schooling”
dum_EDUC3 Education dummy variable, 1 if “4 to 7 years of schooling”
dum_EDUC4 Education dummy variable, 1 if “8 to 10 years of schooling”
dum_EDUC5 Education dummy variable, 1 if “11 to 14 years of schooling”

Source: Prepared by the authors using data from the 2015 PNAD.

The estimate focused on individuals characterized as being involuntarily unemployed and aged 14 years old or
older. In this context, an individual is involuntarily unemployed if he or she is between the ages of 14 and 65,
and actively searching for a job in the last 4 weeks, and if he or she is ready to begin working within the next two
weeks. It should be emphasized that the model used in this research will obtain estimates of the coefficients and
elasticities of the measure of involuntary unemployment measured by the variables presented in this subsection.

3.2 The Econometric Model

According to Greene (2000), the logit model does not require the normality of the independent variables and the
equality of covariance matrices, being similar to a multiple regression, because it does not have the power to
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incorporate nonlinear effects (Hair, 1998). According to Hosmer and Lemoshow (1989), the logistic regression
technique has become a standard method of regression analysis for dichotomously measured variables. An
advantage of the logistic regression is its probabilistic approach. According to Hower and Lemoshow (1989), the
logistic regression aims to find the most appropriate relationship between the dependent variable and a set of
explanatory variables.

It is considered that the error term, ¢;, has a logistic distribution. Therefore, the conditional probability function
of the logit model is given by:
—1lx) = _ i)
Pr(y; =1|x) = G(x;) = Ttexp(xif) @
Where G(.) is the cumulative of a logistic distribution density function, y; has value 1 if the individual is
involuntarily unemployed, and O if otherwise; x; are a vector of explanatory variables related to individual
factors, demoFigurey and place of residence.

A binary choice model is often used in applied microeconomics. In particular, its recursive form is useful when
estimating the effect of a dummy variable on a binary result. The estimation is performed by means of the
maximum likelihood estimator. This estimator selects estimates of the unknown parameters in order to maximize
the value of the maximum likelihood function (GREENE, 2012). For the model used here, its function is given

by:
L) = 3 {yutn (2258 4 (1 -y in (2} @

1+exp(xif)

When working with a binary (or any other non-linear) model, the explanatory coefficients do not measure the
true marginal effects of these variables, as is done when using the Ordinary Least Squares estimator. Since the
logit model is nonlinear, as G (.) is a nonlinear function, the absolute value of the coefficients has no economic
significance, and only information about the signal and its statistical significance is used. However, to interpret
the economic significance of the explanatory variables, it is necessary to calculate the marginal effects of the
estimated coefficients. Lorg and Freese (2006) argue that, in logistic regressions, marginal effects measure
discrete modifications in a more informative way, thus, it is possible to have a more precise explanation of the
effects of each endogenous variable. To analyze the quantitative impacts generated from the variation of an
explanatory variable, we use the average marginal effect of the logit model, defined by:

1 exp x(ﬁ‘ 1

Ly od) B ®3)

+exp(x{B) 1+exp(x}pB)

The average marginal effects feature the advantage of allowing the analysis of the quantitative implications
related to the estimated coefficients. It is also worth mentioning that it is of particular interest the examination of
potentially policy-friendly variables, such as education and location, that alter the probability of unemployment
in different ways.

In order to use the most appropriate model, some tests were done. The Hosmer-Lemeshow Goodness-of-fit test
proves whether the proposed model can adequately explain what is observed through the distances between the
adjusted probabilities and the probabilities observed. According to Hair (1998), a good model fit is indicated by a
non-significant chi-square value. In order to corroborate with the first test, the likelihood ratio test is used where,
according to Favero (2014), the test is analyzed in similar fashion to the linear regression F test, but using a
chi-square distribution statistic to analyze the significance of the model. Lastly, we considered the Receiver
Operating Characteristic (ROC) curve, which measures the ability of the model to discriminate the categories of
the dependent variable. After all of these tests of robustness, the most appropriate model to be used in this work
is the Logit model.

4, Results and Discussion

In order to identify the microeconomic constraints that have an impact on involuntary unemployment in Brazil, a
probabilistic model was used for Brazil as a whole, and the Urban and Rural areas separately, in order to avoid
inconsistent results, given the magnitude of the country and the specificities found in its environment. The
results extracted from the 2015 PNAD are presented and analyzed in the course of this section.

Table 1 and Annex A.1 present the main statistics used in this work. It can be observed that the majority of those
individuals which are involuntarily unemployed in Brazil are male, with an average age of 37.3 years and
non-white, mostly unmarried. As for the size of the family, the average number of children is around 3.5 children,
with a relatively high educational level, the largest portion having between 11 and 14 years of schooling, but on
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average having 10 years of formal education. From Annex A.l, it can be seen that both men and women in
involuntary unemployment in the urban area have an average of 37 years of age, are non-whites and single.
When focusing in the rural area of the country, the result differs for women, who are on average 38 years old and
most are married. Those individuals who reside in the urban areas of Brazil have a higher level of education,
with more years of schooling, being mostly 11 to 14 years of formal education, while for those residing in rural
areas, the majority of men have a maximum of 7 years of education, with women who live in the rural areas
having more years of schooling - almost 30% have 11 to 14 years of formal education. Also, according to the
data in Annex A.1, men have fewer years of schooling, on average one year less than women.

Table 1. Descriptive statistics for the estimation sample — Brazil

Covariates Observations Mean Standard Deviation Maximum Minimum

Sex 185.836 0.5500 0.4974 0 1

Age 185.836 37.3 12.7680 14 65

Age2 185.836 1554.975 999.3148 194 4225

Race/White 185.836 0.4469 0.4971 0 1
Marital Status (Single) 185.836 0.5259 0.4993 0 1
Number of children 185.836 3.5960 1.5855 1 18
No schooling 185.836 0.0509 0.2198 0 1
1 to 3 years of schooling 185.836 0.0597 0.2370 0 1
4 to 7 years of schooling 185.836 0.1889 0.3914 0 1
8 t010 years of schooling 185.836 0.1783 0.3828 0 1
11 to 14 years of schooling 185.836 0.3860 0.4868 0 1
years of schooling 185.836 10.0915 4.1568 1 16

years of schooling2 185.836 119.1185 77.4309 1 256
Rural Area 185.836 0.1434 0.3505 0 1
Migrant 185.836 0.4292 0.4949 0 1
Northeast 185.836 0.2567 0.4368 0 1
Southeast 185.836 0.4355 0.4958 0 1
Center-West 185.836 0.0786 0.2691 0 1
South 185.836 0.1498 0.3569 0 1

Source: Prepared by the authors using data from the 2015 PNAD.

In terms of the different regions of the country, Figure 1 shows, in percentage points, the relationship between
men and women in situations of involuntary unemployment for the urban and rural areas of the regions of Brazil.
It can be observed that the Southeast region, followed by the Northeast, presents the highest percentage points of
unemployed individuals, considering the urban areas. For those individuals in the rural areas, the order is
reversed, with the Northeast having the highest number of unemployed people, followed by the Southeast region.
It is noteworthy that, except for the North region of the country, all other regions had, in proportional terms,
more women in involuntary unemployment than men, especially in the Southeastern region and the Northeastern
region of Brazil, both of which are more representative of involuntary unemployment.

Unemployment by region

05 0471 0478 0.456 0.461
0.4
03 0.223 0.224
0.2 0.149 0.151  0.14 0.145 1y 0.157
01 %7 o8 0.06 008 005 005
o
men women women
urban area rural area
M north region M northeast region southeast region M center-west region M south region

Figure 1. Involuntary unemployment between men and women by region and area
Source: Prepared by the authors using microdata from the 2015 PNAD.
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In order to define which binary choice model will be adopted, estimates and the selection of several
combinations of variables and models (Logit and Probit) were performed. Table 2 shows the results of the most
adequate fit obtained for the two models. According to the results presented, we see a similarity, with a small
advantage for the Logit model, which featured the best results for the Pseudo R2 ROC curve and for the
Hosmer-Lemeshow test, with a p-value greater than 0.26, thus we do not reject the null hypothesis that there is
an association between the observed and predicted values and, consequently, the model can be considered as
having a good fit.

Table 2. Selection criteria of the binary choice model, Probit and Logit models

Coefficients — Binary Choice Models

Criteria

Probit Logit

Pseudo R? 0.1275 0.1279

Likelihood Ratio 0.0001 0.0001
Hosmer-Lemeshow Goodness-of-fit 0.0000 0.2639

ROC (Receiver Operating Characteristic) Curve 0.7656 0.7655

Source: Prepared by the authors using data from the 2015 PNAD.

As can be observed in the results presented in Table 3, the coefficients of the marital status, number of children,
years of schooling, as well as the Northeast region variables, are positive and statistically significant. The age
variable was also statistically significant with a negative sign, the same being observed with gender, being from
rural areas and living in regions other than the Northeast. Correlating these initial results with those obtained by
Boer (2015), we see that the unemployment issue seems to be less frequently a problem for non-single
individuals. Sackey and Osei (2006) argue that younger people are more prone to involuntary unemployment due
to the fact that they have fewer skills compared to older people. According to Anyanwu (2013), a number of
reasons can be used to justify this result, including the fact that younger workers tended to be easier and less
expensive to dismiss than older workers. Monte (2011) shows that the reserve wages of younger individuals who
are unemployed are on average higher, such evidence being possibly related to the opportunity cost that
permeates the decision between studying and working. Unemployment is also identified as an urban
phenomenon, which is confirmed in the literature by Dickens and Lang (1995) and Boateng (1994).

It was found, therefore, that younger men in the Southeast, Center-west and South regions of Brazil, who live in
rural areas and who are more educated, tend to be less in involuntary unemployment. However, these estimated
parameter values do not give us precise information on the effects or elasticities. Therefore, estimating the
coefficients of the Logit model is also necessary to analyze the marginal effects.

Table 3. Logit model estimation and average marginal effects - Brazil - Rural and Urban areas

Logit Model Regression

Variables - .
Coefficients Average Marginal Effects

Brazil Rural Urban Brasil Rural Urban
-0.822 -0.986 -0.807 -0.036 -0.014 -0.040

Gender (Male)
(0.019) (0.000) (0.000) (0.000) (0.000) (0.000)
Age -0.203 -0.108 -0.209 -0.008 -0.001 -0.010
g (0.004) (0.000) (0.000) (0.000) (0.000) (0.000)
Age2 0.002 0.000 0.000 0.001 0.000 0.000
g (0.000) (0.059) (0.000) (0.000) (0.078) (0.000)
. 0.041 -0.112 -0.035 -0.002 -0.001 -0.001

Race (white)
(0.021) (0.220) (0.108) (0.001) (0.209) (0.106)
Marital Status (single) 0.309 0.354 0.303 0.014 0.005 0.015
g (0.025) (0.001) (0.000) (0.008) (0.001) (0.000)
. 0.069 0.050 0.072 0.003 0.000 0.003

Number of children

(0,005) (0.007) (0.000) (0.007) (0.010) (0.000)
No schoolin 1.077 1.400 1.043 0.047 0.020 0.052
g (0.204) (0.058) (0.000) (0.005) (0.060) (0.000)
1 10 3 vears of schoolin 0.628 0.490 0.700 0.027 0.007 0.034
4 g (0.158) (0.444) (0.000) (0.004) (0.447) (0.001)
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. 0.387 0.409 0.427 0.017 0.006 0.021
4 to 7 years of schooling
(0.122) (0.459) (0.001) (0.003) (0.472) (0.000)
. 0.339 0.423 0.362 0.014 0.006 0.018
8 to 10 years of schooling
(0.103) (0.384) (0.001) (0.001) (0.397) (0.001)
. 0.190 0.713 0.181 0.008 0.010 0.009
11 to 14 years of schooling
(0.077) (0.063) (0.022) (0.000) (0.073) (0.021)
. 0.197 0.164 0.176 0.008 0.002 0.008
years of schooling
(0.039) (0.226) (0.000) (0.001) (0.243) (0.000)
-, -0.009 -0.003 -0.008 -0.001 -0.000 -0.000
years of schooling
(0.001) (0.556) (0.000) (0.001) (0.585) (0.000)
-1.090 -0.048
Rural area - - - -
(0.040) (0.001)
Miarant -0.156 0.087 -0.177 -0.007 0.001 -0.008
g (0.020) (0.289) (0.000) (0.000) (0.289) (0.000)
. 0.049 0.554 -0.004 0.002 0.008 -0.000
Northeast region
(0.029) (0.000) (0.892) (0.001) (0.000) (0.892)
. -0.102 0.512 -0.150 -0.004 0.007 -0.007
Southeast region
(0.029) (0.000) (0.000) (0.001) (0.000) (0.000)
. -0.428 -0.090 -0.469 -0.019 -0.001 -0.023
Center-West region
(0.040) (0.648) (0.000) (0.001) (0.643) (0.000)
. -0.574 -0.022 -0.628 -0.025 -0.000 -0.031
South region
(0.038) (0.892) (0.000) (0.001) (0.890) (0.000)
Number of observations 185.836 25.569 160.267 185.836 25.569 160.267
Prob>Chi2 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
Pseudo R? 0.1279 0.1535 0.1211 - - -
Log maximum Pseudo- likelihood -40707.5 -3044.7 -37505.0 - - -

Source: Prepared by the authors.

Long (1997) says that in regressions of logistic models, marginal effects measure discrete modifications in a
more informative way, allowing a more precise explanation of the effects of each explanatory variable.

The effect of race on the probability of involuntary unemployment confirms the patterns observed in other works.
Non-whites are more likely to be unemployed than whites, suggesting racial discrimination in the hiring
practices of employers. The probability of unemployment decreases with age, but at a decreasing rate, to some
extent, as can be seen next to the result of the Age squared variable. More experienced workers can be protected
against competition from young workers by laws or market institutions or by firm-specific human capital.
Alternatively, young people may have a greater chance of being involuntarily unemployed because of their
greater degree of job mobility, corroborating results found by the Cinterfor/ILO (1997) (Note 5) and Silva
(2001).

With the results of the average marginal effects obtained, it can be observed that the influence of the individual
being male is only slightly greater in the urban areas than in the rural environment, having influence in four
points in the probability of the individual not being in the situation of involuntary unemployment. As for the age
variable, involuntary unemployment seems to have the greatest impact on urban dwellers, a result which may
indicate a possible migration of young people and/or informal work. The Race variable is significant when
considering Brazil as a whole, showing a small impact on the probability of the individual not being
involuntarily unemployed, however, analyzing separately the rural and urban areas, the variable is shown to be
not statistically significant.

The relationship between qualification and unemployment in Brazil appears to be shaped as an inverted U, thus
supporting what Camargo and Reis (2005), Fernandes and Pichetti (1999), Barros (1997) and Amoedo (1994)
found for different periods of analysis in Brazil. The incidence of involuntary unemployment decreases
dramatically with increased education. For example, having between 11 and 14 years of schooling reduces the
prevalence of a person remaining unemployment to a probability of almost zero. The marginal effect of having
between 11 and 14 years of education is about 0.8 percentage points, whereas for unschooled individuals the
probability of involuntary unemployment is 4.7 percentage points.

However, variables related to education are not statistically significant for the rural environment, only for the
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urban environment and for Brazil as a whole, having a considerable impact. It can be observed that with
increased years of education, individuals tend to decrease the likelihood of being involuntarily unemployed.
Being a resident of the Northeast and Southeast regions of Brazil implies a positive and statistically significant
effect on involuntary unemployment, even with a marginal effect. On the other hand, being a resident of the
South and Center-West regions will have a negative effect on the urban dwellers.

The number of children can increase involuntary unemployment, especially for women, due to the greater
responsibility and given the less flexible hours. In the alternative model (Note 6), the positive effect of the
number of children on the probability of involuntary unemployment is about twice as high for women as for men,
following what is suggested by Blendell (1987), Hogan (2004) and Laroque and Salanie (2002).

Regarding the "Marital Status" variable, the fact that the individual is single increases the chances of involuntary
unemployment, possibly due to the notion of economic responsibility weighing more heavily on married
individuals. Bargain (2010) and Henk-Wim (2018) came to similar results in their studies, where they show that
the largest parcels of the unintentionally unemployed are unmarried individuals. The positive effect of being
single on the probability of unemployment comes if it is taken as a signaling quality that employers use to ration
jobs. Another explanation is that with the lesser economic responsibilities of individuals who are single, they
may tend to have higher reserve wages.

Being a non-migrant implies a substantially greater risk of being unemployed. A migrant individual is about -0.7
points less prone to unemployment. Individuals from all regions except the Northeast are significantly less likely
to be unemployed.

In short, the results on the explanatory variables are consistent with the fact that the job market for more
qualified workers is more restrictive. Also, the rural environment differs from the urban environment regarding
the conditions of involuntary unemployment, probably due to its own differentiated structure.

5. Concluding Remarks

This work aimed at analyzing involuntary unemployment in Brazil using microdata from the 2015 PNAD, which
is the National Household Sample Survey, an annual database compiled by the IBGE, the Brazilian Institute of
Geography and Statistics. The objective was both to analyze what factors could cause involuntary unemployment
in the country, as well as to try and perceive if any form of discrimination in terms of employment could be
determined.

Involuntary unemployment in Brazil, observed from the microeconomic point of view, gives us results
compatible with the rest of the world, both when comparing to developed and developing countries. Analyzing
the four major regions of Brazil, excluding the more sparsely populated North region, the results show that,
among the Brazilian regions, there are two regions which are particular, being the Southeast and Northeast, for
having the highest levels of involuntary unemployment in the urban areas, and featuring more women than men
living in that situation. The same result was, as expected, found when analyzing the Race variable. Non-whites
are more likely to be unemployed than whites, also possibly confirming a racial bias and discriminatory practice
in terms of employment.

Following what was evidenced through the results of the application of the Logit model, it is concluded that men
have a lower propensity to involuntary unemployment, with elasticity (in module) of 3.6%. Young people tend to
be in involuntary unemployment more than more experienced individuals, possibly because of professional
experience, or even because the reserve wages of younger people being higher, generating a curve in the form of
an inverted U. The ratio of involuntary unemployment to number of children is positively inclined, especially for
women, given the usual greater responsibility attributed to them, which makes them less have fewer flexible
hours.

Concerning the individual’s Marital Status, it is concluded that being single increases the likelihood of
involuntary unemployment, something which is possibly linked to an entrepreneurial perception which lingers
that single people tend to have a lower economic responsibility, complementing the fact that young people have
a greater probability of being unemployed. Thus, women, especially if they have children, and single people are
possibly being discriminated against in the Brazilian job market.

Considering the migrants which move from one state to the other in the country, these tend to suffer less from
involuntary unemployment, migrating between the federative units of Brazil, and frequently moving when
employment is already guaranteed, in addition to the fact that the migration usually indicates that the state of
origin was passing through a disadvantageous moment in the job market.

Furthermore, it was found that, despite the existence of some conditions that corroborate involuntary
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unemployment for the urban and rural areas, most of the covariates studied only present significance in one of
the two environments, or will be statistically significant but with opposite signs, indicating that while for an area
the variable can imply a decrease in the probability of involuntary unemployment, for the other, the covariate
would end up generating a greater probability of involuntary unemployment.
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Notes

Note 1. It was decided to use the annual PNAD due to the lack of variables to compose the model in the
continuous PNAD.

Note 2. Individuals characterized by involuntary unemployment.

Note 3. The North region of Brazil was removed from the sample to avoid perfect multicollinearity. The criterion
for selecting the base region was the number of observations in each region.

Note 4. The level of education with "15 years of schooling or more" was withdrawn to avoid perfect
multicollinearity. The decision criterion was the number of observations in this group.

Note 5. Available, in Spanish, at http://www.oitcinterfor.org/node/5785. Accessed on April, 13" 2019.

Note 6. The authors estimated an alternative model for men and women separately, in order to observe the
impact of the number of children on the involuntary unemployment of both genders.
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Appendix
Explanatory variables in mean and proportional values
Urban Area Rural Area
Male Female Male Female

Age 37.34 37.03 37.86 38.24
Age2 1559.004 1523.628 1626.186 1631.591
Race 0.451 0.478 0.342 0.357
Marital Status 0.532 0.511 0.586 0.489
Number of Children 3.565 3.529 3.872 3.889
No schooling 0.043 0.029 0.157 0.102
1 to 3 years of schooling 0.052 0.034 0.169 0.140
4 to 7 years of schooling 0.192 0.143 0.318 0.283
8 to 10 years of schooling 0.196 0.163 0.166 0.164
11 to 14 years of schooling 0.393 0.445 0.169 0.256
15 years or more of schooling 0.124 0.187 0.019 0.055
years of schooling 10.147 11.125 6.593 7.836
years of schooling? 118.756 138.320 59.586 80.032
Number of Observations 86.241 74.026 15.932 9.637

Source: Prepared by the authors using data from the 2015 PNAD.
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