A Service of

[ ) [ J
(] [ )
J ﬂ Leibniz-Informationszentrum
° Wirtschaft
o Leibniz Information Centre
h for Economics

Make Your Publications Visible.

de Barros, Ricardo Paes

Working Paper

On the empirical content of the formal-informal labor
market segmentation hypothesis

Discussion Paper, No. 18

Provided in Cooperation with:

Institute of Applied Economic Research (ipea), Brasilia

Suggested Citation: de Barros, Ricardo Paes (2015) : On the empirical content of the formal-informal
labor market segmentation hypothesis, Discussion Paper, No. 18, Institute for Applied Economic

Research (ipea), Brasilia

This Version is available at:
https://hdl.handle.net/10419/220107

Standard-Nutzungsbedingungen:

Die Dokumente auf EconStor durfen zu eigenen wissenschaftlichen
Zwecken und zum Privatgebrauch gespeichert und kopiert werden.

Sie dirfen die Dokumente nicht fiir 6ffentliche oder kommerzielle
Zwecke vervielféltigen, 6ffentlich ausstellen, 6ffentlich zugénglich
machen, vertreiben oder anderweitig nutzen.

Sofern die Verfasser die Dokumente unter Open-Content-Lizenzen
(insbesondere CC-Lizenzen) zur Verfiigung gestellt haben sollten,
gelten abweichend von diesen Nutzungsbedingungen die in der dort
genannten Lizenz gewahrten Nutzungsrechte.

WWW.ECONSTOR.EU

Terms of use:

Documents in EconStor may be saved and copied for your personal
and scholarly purposes.

You are not to copy documents for public or commercial purposes, to
exhibit the documents publicly, to make them publicly available on the
internet, or to distribute or otherwise use the documents in public.

If the documents have been made available under an Open Content
Licence (especially Creative Commons Licences), you may exercise
further usage rights as specified in the indicated licence.

Mitglied der

Leibniz-Gemeinschaft ;


https://www.econstor.eu/
https://www.zbw.eu/
http://www.zbw.eu/
https://hdl.handle.net/10419/220107
https://www.econstor.eu/
https://www.leibniz-gemeinschaft.de/

18

DISCUSSION PAPER

Originally published by Ipea in August 1988 as
number 152 of the series Texto para Discusso.

ON THE EMPIRICAL CONTENT OF THE
FORMAL-INFORMAL LABOR MARKET
SEGMENTATION HYPOTHESIS

Ricardo Paes de Barros






DISCUSSION PAPER

Originally published by Ipea in August 1988 as
number 152 of the series Texto para Discusséo.

Brasilia, January 2015

ON THE EMPIRICAL CONTENT OF THE
FORMAL-INFORMAL LABOR MARKET
SEGMENTATION HYPOTHESIS

Ricardo Paes de Barros



Federal Government of Brazil

Secretariat of Strategic Affairs of the
Presidency of the Republic
Minister Roberto Mangabeira Unger

Institute for Applied
Economic Research

Ipea
A public foundation affiliated to the Secretariat of
Strategic Affairs of the Presidency of the Republic,
Ipea provides technical and institutional support to
government actions — enabling the formulation of
numerous public policies and programs for Brazilian
development — and makes research and studies
conducted by its staff available to society.

President
Sergei Suarez Dillon Soares

Director of Institutional Development
Luiz Cezar Loureiro de Azeredo

Director of Studies and Policies of the State,
Institutions and Democracy
Daniel Ricardo de Castro Cerqueira

Director of Macroeconomic Studies
and Policies
Claudio Hamilton Matos dos Santos

Director of Regional, Urban and Environmental
Studies and Policies
Rogério Boueri Miranda

Director of Sectoral Studies and Policies,
Innovation, Regulation and Infrastructure
Fernanda De Negri

Director of Social Studies and Policies, Deputy
Carlos Henrique Leite Corseuil

Director of International Studies,
Political and Economic Relations
Renato Coelho Baumann das Neves

Chief of Staff
Ruy Silva Pessoa

Chief Press and Communications Officer
Jodo Claudio Garcia Rodrigues Lima

URL: http://www.ipea.gov.br
Ombudsman: http://www.ipea.gov.br/ouvidoria

DISCUSSION PAPER

A publication to disseminate the findings of research
directly or indirectly conducted by the Institute for
Applied Economic Research (Ipea). Due to their
relevance, they provide information to specialists and
encourage contributions.

© Institute for Applied Economic Research — ipea 2015

Discussion paper / Institute for Applied Economic

Research.- Brasilia : Rio de Janeiro : Ipea, 1990-
ISSN 1415-4765

1. Brazil. 2. Economic Aspects. 3. Social Aspects.
I Institute for Applied Economic Research.

CDD 330.908

The authors are exclusively and entirely responsible for the
opinions expressed in this volume. These do not necessarily
reflect the views of the Institute for Applied Economic
Research or of the Secretariat of Strategic Affairs of the
Presidency of the Republic.

Reproduction of this text and the data it contains is
allowed as long as the source is cited. Reproductions for
commercial purposes are prohibited.



Tiragem: 100 exemplares -

Trabalho conclufido em: Abril de 1988

Instituto de Pesquisas do IPEA

Instituto de Planejamento Economico e Social

Avenida Presidente Antonio Carlos, 51 - 132/172 andares
Rio de Janeiro/RJ

20020

SEPLAN - PR )
INSTITUTO DE F N AMSRID

ECONOMICO ¢+ ' &
SETOR DE ~°7° —TOMBO
Foard 14+ 8428-X

0ATAZC ;. 99 85

Este trabalho & de inteira e exclusiva responsabilidade de seu autor. As
opinices nele emitidas nao exprimem, necessariamente, o ponto de vista da
Secretaria de Planejamento e Coordenacao da Presidencia da Republica.



ON THE EMPIRICAL CONTENT OF THE FORMAL-INFORMAL
LABOR MARKET SEGMENTATION HYPOTHESIS#

Ricardo Paes de Barros##%

l. Introduction

2. Basic Concepts and Notation
2.1 Universe, Selection Process and Potential Log-wages
2.2 Observed Distributions and their Characteristics

3. Empirical Findings
3.1 The Sample
3.2 The Evidence

4. A General Framework for Wage Determination and Selection Process
4.1 Wage Determination
4.2 Selection Process
4,3 The Distribution and Abilities by Sector
4.4 Log-wage Distributions by Sector

5. Decomposing and Interpreting Observed Differences in Means,
Variances and Quantiles
5.1 The Average Impact of Formal Labor Contracts
5.2 Decomposing and Interpreting Observed Differences in Means
5.3 Decomposing and Interpreting Observed Differences in Variances
5.4 Interpreting Observed Differences in Quantiles

6. Evaluating Alternative Models for the Formal-Informal Segmentation
of the Labor Market
6.1 Homogeneous Jobs and Hedonic Functions
6.2 Random Selection with Homogeneous Jobs
6.3 Homogeneous Labor

Footnotes

References

* This paper is part of a larger project joint with Jaime P. Pontes
and Simone Varandas on the segmentation of labor markets im Brazil.

I would like to thank all of the participants of the INPES workshop on
Labor Economics where most the ideas in this paper ware generated. In
particular, I am grateful to José Marcio Camargo, Ricardo Cicchelli, Jai
me Pontes, Guilherme Sedlacek, Octdvio Tourinho, Pedro Valls, and Simone
Varandas for valuable discussions. I also would like to thank Luiz Araujo,
Stephen Cameron, James Heckman, and Joseph Hotz for extremely valuable
coments in this version of the paper. Vandeli Guerra helped me to better
understand the details of the PNAD data set. Ana Isabel Alvarenga
provided excellent computational support. Finally, I would like to
acknowledge the William and Flora Hewlett Foundation for partial
financial support.

*% Do INPES/IPEA .



4

ABSTRACT

In this paper we pursue three objectives. First, we compare the

wage-distributions in the informal and formal sectors for a group of
workers employed in the Brazilian Construction Sector. The empirical
regularities we encounter are not, however, specific to this particular

group of workers. Indeed, similar results are also observed for several
other homogeneous groups. Second, we investigate how observed differences

in means, variances, and quantiles should be interpreted. Finally, we
describe three models for the formal-informal segmentation of the labor
market, analyse their consistency with the observed regularities, and
discuss how these regularities should be interpreted in the context of
each individual model. We conclude that the observed regularities are
consistent with a wide range of models, although their interpretation

varies remarkably depending on the model we are considering.

SINOPSE

Este artigo possui tres objetivos: primeiro procura-se comparar
a distribuicao de salarios entre os empregados com e sem carteira de tra
balho. Embora tenha~se considerado apenas aqueles que trabalham na coms
trucao civil, as regularidades empiricas encontradas nao sao especificas a
este grupo. De fato, Barros e Varandas (1987) mostraram que resultados si
milares sao também observados para diversos outros grupos de trabalhado
res. Em segundo lugar, investiga-se como as diferencas observadas tanto
com respeito a4 média como quanto as variancase aos quantls devem ser inter
pretadas. TFinalmente, tres modelos para a segmentacao do mercado de trabg
lho sao desenvolvidos e a consistencia destes modelos com as regularidades
empiricas observadas € avaliada. Conclui-se que as regularidades observa
das sao consistentes com uma grande variedade de modelos, embora a inter
pretacao destas regularidades varie substancialmente de acordo com o mode
lo observado.



1~INTRODUCTION

In some of our recent work (Barros and Varandas(1987a,b)) we compare
the wage distributions of observably similar workers in the formal and
informal sectors].' In these studies we contrast not only the averages but also
several indices of inequality and the quantiles of the wage distributions in
the two sectors. In this paper we focus on how these observed differences
should be interpreted.

As largely emphasized in the 1literature, if (1) workers are
heterogeneous and perceived as such by firms, and (2) the selection of
workers to sectors is nonrandom, then ghserved diferences between the wage
distributions in these two sectors don’t have an immediate causal
inter#retation. This is the "selection bias" question. However, there are
other sources of difficulties involved in the comparison of wage
distributions which have not recei;ed as much attention. Feor instance, if it
is possible to find equally able workers earning unequal wages within
sectors, then as we are going to show, even if the selection of workers to
sectors were random, it would still be nontrivial to intexrpret, for example,
observed differences in inequality between the wage-distributions iﬁ the two
sectofs. In this case, it would be difficult to separate out worker
heterogeneity from job heterogeneity.

In this paper we pursue three objectives, First, we compare the
wage-digtributions in the informal and formal sectors for a group of workers

employed in the Brazilian Construction Sector. The empirical regularities we

encounter are not, however, specific to this particular group of workers.

Indeed, similar results are also observed for several other homogeneous

groups. Second, we investigate how obsexrved differences in means, variances,

and quantiles should be interpreted. Finally, we describe three models for

the formal-informal segmentation of the labor market, analyze their
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consistency with the observed regularities, and discuss how these
regularities should be interpreted in the context of ecach individual model.
We conclude that Ehe observed regularities are consistent with a wide range
of models, although their interpretation varies remarkably depending on the

model we are considering.

2-Basic ConcePTs AND NOTATION
2.1~UNivErsE, SELECTION PROCESS AND POTENTIAL LOG-WAGES
Let P be a population of workers. We assume that members of P are
homogeneous with respect to all ghservable attributes? A selection process is
a mechanism to obtain a disjoint partition (Pc'mx) of P, such that members of
Po work in the informal sector while members of Pl work in the formal sector.
For each worker p in P, let d(p)=0 if he w&rks in the informal sector and
d(p)=1 if he works in the formal sector, i.c., d{p)-0 if p € Po and d(p)=1 if
p € Pl.
For each worker p in P, let v%(p) and vn(p) cdenote his pogential

log-wages in the informal and formal sectors, respectively. These log-wages

are generated by allocating worker p alternatively to the informal and formal

sectors while holding constant the allocation of all other workers? We assume
that W, and v, have finite variances.

Throughout the paper, cumulative distribution functions (c.d.f.) are
denoted by F, whereas densities are denoted by f. Subscripts will indicate to

which random variable they refer. So, for iustance, F; denotes the c.d.f. for
0

w, over the entire population P. Cumulative distributions constrained te the
subpopulations PD and P1 are identified by superscripts. In partcicular,

F° denotes the e¢.d.f. for ) constrained to Pc. Therefore, Eﬂ(.)me(.|d~0).
w
¢ ¢ 0 0

If the selection of workers to sectors were random then, as one implication, '}

INPES, 152/88
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we would have F° = F1 - F
oo "o

It follows from the way wo(p) and wl(p) are generated that, in
general, these log-wages depend on the allocation of all other workers in the

population, In other words, F; and F; generally depend on which particular
0 1

partition (Po’Pl) of P is being considered. In particular, they may depend on
the relative size of the informal sector. For example, a policy towards the
formalization of labor relations would probably lead to an exogénous movement
of workers from Po to P1' This movement should be expected to depress wages
in the formal sector while perhaps increasing them in the informal sector.
Throughout this paper, however, the partition (Po,Pl) is held fixed. So, it
is not necessary to make explicit the dependence of these underlying log-wage

distributions {(F ,F ) on the selection process.
W w
0 1

2.2-0BSERVED DISTRIBUTIONS AND THEIR CHARACTERISTICS

. For each worker p in P, only one log-wage is actually realized: wo(p)«
or wl(p) depending on which sector the worker is allocated. For instance, if
d{p)=1 then wa(p) would be the observable log-wage for worker p. As we have
already mentioned, in this case v%(p) represents the log-wage this worker
would earn if he were reallocated to the informal sector (holding the
allocation of all other workers fixed). Notice that wo(p) is not necessarily
the ﬁage worker p would eérn if the formal sector were abolished?

| Since for each worker, only the wagé in the sector he currently

belongs to can be observed, Fﬁ and Fi are the only log-wage distributions
0 1

vhich can be directly observed. We concentrate our attention on three
. 2
characteristics of these distributions: the mean (u), the variance (¢7 )}, and

the quantiles (g(a),0<a<l). The observeé differences Ffor each of these

characteristics are given by

INPES, 152/88



e Jw.dFi(m) ; Iw.d‘r"i(w) ~ E(w [d=1] - E[w |d=0];
1 o}

bo’a Var[wlldull - Vnr[woldHO];

8q(e) = q(a) - q:(a) for O<a<l,
1 1]

where q:(a) and q:(a) are defined as follows?
1 )

q,(a) = inf{q:F. (g)za)
1 b

o ;
qw(a) b tn{{q:F?(q)?a}
0 "o
In the following section we estimate these differences. In Section 5

we discuss how they should be interpreted,

3-EmMpIRICAL FiNDINGS
3.4-THE SarPLE

The Data Set used is derived from the 1985 version of the Brazilian
Yearly Household Survey (PHAD-Pesquisa Naclonal por Amostra de Domiciiios).
More specifically, our sample consists of all curréntly employed workers who
satisfy the following inclusion requirements: (i) are male heads of
household, (il) are residents of an urban ares in one of the nine Brazilian
metropolitan regionsﬁ, {(iii) are engaged in one of the twelve occupations
which are consldered typical for the construction sector? {iv) do net work
for the gchrnment? {(v) do not have any college education, and (vi) are.nut

older than seventy. 2,080 workers in the PNAD-83 satisfy these restrictions

INPES, 152/88

e

[



L2

\\ - /

-~

.
Table 1 N Ima

R LYY

Distribution of Observed Characteristics for Workers

in the Formal and Informail Sectors1

Characteristic Formal Sector Informal Sector Difference
Age (years) 37.¢6 37.5 6.1
Education .
Elementary (years) 3.00 2.50 0.5

High-Schoolz(%)

%]
f-3
%]
[ aad
o
w

Metropolitan Region (%)

Belém 1.5 2.5 -1.0
Fortaleza 4.9 10.8 -5.9
Recife 6.0 6.5 -0.5
Salvador 6.7 5.5 1.2
Belo Horizonte 9.3 8.1 1.2
Rio de Janeiro 27.0 29.9 -2.9
Sao Paulo 32.2 29.0 3.2
Curitiba 5.1 3.2 1.9
Porto Alegre 7.3 4.4 2.9
Occupation (%)
Bricklayer 37.0 34.4 2.6
Hodman 21.6 43.1 -21.5
FPlumber 11.0 2.2 8.8
. Construction Foreman 8.5 4.1 4.4
Painter 7.5 8.0 -0.5
Machine Operator 5.6 . 0.5 5.1
Concrete Framer 4.6 2.5 2.1
Tiler 1.5 3.0 -1.5
Glazier 1.1 0.2 0.9
Plasterer 1.0 0.0 1.0
Paver Asphalt 0.5 1.0 -0.5
Calker 0.1 1.0 -0.9

Source: PNAD-85 - Public-use tapes.

Notes: 1) The sample consists of 2,080 workers, 1,468 belonging to the formal
sector and 612 to the informal sector. The sample inclusion
requirements are described in the text.

2) The figures include high-school. dropouts.

INPES, 152/88



and consequently form our sample. From this total 70.6%, that is 1,468
workers, have formal labor contracts and hence belong to the formal sector.
To keep the sample size large enough, we have not attempted to
control for observable individual attributes like age, education, region of
residence and occupation. Nonetheless, the distribution of workers by the
first three attributes ends up being remarkably similar in the formal and
informal sectors, as shown In Table 1. The distribution of workers by
occupation is, however, considerably different in the two sectors. In Barros,
Pontes and Varandas(1988) we study the impact of controlling for these
attributes in a linear regression framework. We show that age, education, and
region of residence have only a marginal effect on the eétimation of the
average impact of formal labor contracts on leog-wages. On the other hand,
- occupation has a dramatic effect. Whén this variable is introduced in the
analysis, it causes a fourfold reduction in the estimated impact of formal
labor contracts on log-wages. Due to a very likely endogeneity of occupation
status, it is not clear, however, whether we really would like to perform the
analysis conditional on this attribute. In particular, the wage impact of a
formal labor contract may well arise via an occupational upgrading., That is,
the reward may be in the fofm of giving the worker easier access to better

oceupations,

3.2-THE EVIDENCE

Figure 1 presents nonparametric estimates for the probabiliﬁy density
of wages in the informal and formal sectors. The wages are measured in
multiples of the legal minimal wage (MW). A uniform kernel estimator with a
window of 0.4MW has been used. The estimated deénsities cross each other just
once, around 1.7MW. Hence, Figure /1 gives a clear indication that the

distribution of wages in the informal sector is stochastically dominated by

INPES, 152/88
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the wage distribution in the formal sector? This fact is verified in Figure 2

0 :
wvhere estimates for Fw and Fi are presented. As this Figure shows, the
0 1

estimate for Fi indeed lies entirely to the right of the estimate for Fﬁ .
1 0

Figure 3 portraits the likelihood ratio. The "monotonicity" displayed by the
likelihood ratio in this figure implies that the distribution of wages in the
informal sector is stochastically dominated by the distribution of wages in
the formal sector in an even stronger sense (see Ross(1983,p.266)), From
these figures we can also see that both the level and the inequality of wages
are greater in the formal sector. |

Table 2 summarizes the basic characteristics of the wage
distributions by sector. The table clearly confirms the findings in Figures
1, 2 and 3 that the level and the inequality of wages are both higher in the
formal sector. As the table also sh;ws, the quantile absolute and relative
differences are positive and increasing. The relative differences, however,
tend to be more stable. As one would expect, the proportion of workérs below
the legal minimal wage is much smaller in the formal sector (4.1%) than in
the informal sector (17.7%).

Table 3 summarizes similar characteristes for the log-wage
distributions by sector. Of course, the findings are the same: both the level
and the inequality are higher in the formal sector. The last column in the
table also shows a moderately increasing pattern for the quantile
differences. This phenomenon is further explored in Figure 4 where all
log-wage quantiles are estimated for 0.1=a<0.9. (Estimates in the tails are
necessarily of poor quality ard consequently are not reported.) Figure &
demonstrate a clear tendency of the quantile differences to increase over the

range considered,

In summary, there are three general findings: (1) The level of wages

INPES, 152/88
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Table 2
Summary Statistics for the Wage-Distributions in the

Formal and Informal Sectors1

Characteristic Formal Informal Absolute Relative
Sector Sector Difference Difference
Mean 2.42 1.79 0.63 26
Quantiles
Q25 1.35 1.08 0.27 20
Q50 | 1.92 1.50 0.42 22
Q.',5 2.88 2.16 0.72 25
P[Wage<lMVW] 4.1 17.7 -13.6 -332
P[Wage<2MW] 53.1 69.7 -16.6 -31
P{Wage<3My] 76.9 87.3 ) -10.4 -14
Std. Deviation 1.62 1.04 0.58 36
Q75/Q25 2.13 2.00 - 0.1% 6
Coeff. Variation 0.67 0.58 0.09 13

Thell .18 0.14 0.04 22

Source: FNAD-85 - Public-use tapes.

Notes: 1) The sample consists of 2,080 workers, 1,468 belonging to the formal
sector and 612 to the informal sector. The sample inclusion
requirements are described in the text.
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Table 3

Formal and Informal Sectbrs1

Characteristic Formal Informal Absolute
' Sector Sector Difference
Mean 0.72 0.44 0.28

Quantiles
Q25’ 0.30 0.07 0.23
Q50 0.65 0.41 0.24
Q75 “1.086 0.77 0.29
Variance 0.30 0.28 0.02
Q75-Q25 0.76 0.70 0.06

Source: PNAD-85 - Public-use tapes.

Notes: 1) The sample consists of 2,080 workers, 1,468 belonging to the formal
sector and 612 to the informal sector. The sample inclusion

requirements are described in the text.

INPES, 152/88
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is generally higher in the formal sector; in particular our estimate of Au
equals 0.28 (see Table 3). (2) The inequality of wages is higher in the
formal sector; in particular our estimate of ho? equals 0.02 (see Table 3).
(3) The quantile differences are everywhere positive and increasing, i.e.,

Aq(ea)>0 and 8Aq(a)/da>0 for all O<a<l (see Figure 4). Notice that Aq(e)>0 for

all O<a<l implies that Fﬁ is stochastically dominated by Fi.
0 1

In the following sections we investigate possible interpretations of
these three findings and study models for the formal-informal segmentation of
the labor market which are compatible with them. First, however, wé will

specify how wages are determined and workers allocated to sectors.

4-A GenERAL FRAMEWORK FOR WAGE DETERMINATION AND SELECTION PROCESS

In this section we introduce a general framework based on a weak set
of assumptions. The main contribution of this framework is to permit a
coherent study of a wide range of models for the formal-informal segmentation

of the labor market,

4.1-Wace DETERMINATION

Assume wages are determined by the value of the workers’' marginal
product. The productivity of a worker is assumed to be a function of his
abilities as well as of the quality of the job he currently occupies. By
hypothesis, workers in P are observably equal, so they all must have the same
level of observed abilities. They may differ, however, with respect to their
unobserved abilities. We assume the unobserved abilities can be summarized by
a scalar, which we denote by A(p) for each p in P,

We do not necessarily assume the selection process 1s based on pure
compafative advantage. In other words, we do not necessarily assume that

workers are free to choose the sector they currently work inm, or that there

INPES, 152/88
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is no mobility cost. Therefore, the average wage of workers with a given
ability level may differ in the two sectors, i.e., sectors may value ability
at different rates. Denote by so(a) and sl(a) the average log-wage of workers

with ability A=a in the informal and formal sectors respectively. So,

so(a) = E[w°|A=a],

s (a) = E[wllA-a] ,

.for all aeR. These regression functions are hencefort’ :eferred to as hedonic

functlons, They are assumed to be strictly increasing and differentiable}o
When s,ms, we say the model has homogeneous hedonic functions.

Within sectors, equally able workers may have different wages. This
is poslsible, since the ability of a worker is not assumed to completely
determine his productivity. Differences in productivity among equally able
workers within sectors are derived from differences in the quality of t;‘he
jobs they currently occupy. In other words, if equally able workers
interchange their jobs then their productivities and hence wages would be

equally interchanged. Let

u = wo-so(A),

u - wf'g:(A)'

Under these assumptions, the variability of wages in each sector due to the
components u  or u, is a measure of the degree of job heterogemeity in the
sector. Accordingly, whenever Var[u1}>Var{u°] we .say that jobs in the formal
sector are more heterogeneous than jobs in the informal sector. Using this

notation, v and w, can be expressed as follows:

INPES, 152/88
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w, - sn(A) + u . {(informal sector),

wl - Sz(A) + u {formal sector).

1

For simplicity, we assume that (uo,ul) and A are independent"}1

4.2-SELECTION PROCESS

Given a pair of hedoniec functions (so,sl), the potential log-wages
(wo(p),wl(p)) for each worker p in P is conmpletely determined by his ability
level A(p) and the quality of his pair of potential job assignments
(uo(p),ul(p)). We consider only selection models in which the assignment of
workers to sectors may depend on their ability levels but are independent of

the quality of their potential job assignments. More precisely, we assume
P[d=1|A,u°,lu1} ~ Pld=1[|A] = A(A).

This equation states that equally able workers have identical probabilities
of being allocated to the formal sector independently of the quality of their
potential job assignments.

This assumpéion excludes some interesting cases. - For example,
suppose a demographic group suffers market discriminaéion in the formal
sector, such that whenever they are selected into that sector they end up
being assigned to jobs of low quality. In this case one-sﬁould expect to
observe them being over-represented in the informal sectof, even holding
ability constant., In this example, selection would be‘based on job prospects
and, consequently, the hypothesis above of pure selection on ébility would be
vioclated.

This selection hypothesis has two important implications. First it

implies that the hedonic functions are not distorted by the selectlon

INPES, 152/88
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process, i.e.,

E[wﬂ|A,d-1] - E[wulA,d-O] - E[w°|A] = s (4),

E(w,|4,d=1] = E[w |4,d=0] = E{w [4] = s (4).

Second, it implies that the distribution of jobs by quality in the two

sectors is also not distorted by the selection process, i.e.,.

In particular,

E[uo[d-l] - E[u°|d-=0] = E[u] = 0,

Var[uold-l] - Var[u°|d==0] = Var{u ],
with similar expressions holding for u, .

4.3-THE DISTRIBUTION OF ABILITIES BY SECTOR

Following our notation, let FA, Fz and Fi denote the distributions
of abilities over P, P; and Pl respectively. Notice that, using the Bayes
rule, it can be easily shown that these distributions are related to each
other as follows:

dF = dFA-(l-A)/(lvp),

F - -

dF, = dF +2/p,
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where
p = fm*<“)'dFA<“>'

i.e., p is the proportion of the population selected to the formal sector. In
the case that A=p the selection is said to be random and FAstuF:. So, in
this special case the distribution of abilities is the same in the formal and
informal sectors., Consider now the following example where the selection

process is not random.

Beample 1. Let X(a)=0 for a<0 and A(a)al-e'a for a=0. In Fhis case
8x(a)/8a=0. So, the higher is the ability of a worker the higher is his
probability of being assigned to tﬁe formal sector. Next, assume that
abilities are exponentially distributed with unit mean; that is, let fh(a)mo
for a<0 and fA(a)me-a for a=0. In this case we obtain p = 1/2, fi(a)ufi(a)=0
for a<0, and

2a

fila) = 2ee 77,

- o

£1(a) = 2:e"% (1™,

>

for a=0. So, fifty percent of the population is in each sector. The
distribution of abilities in the informal sector is exponential with mean
equal to 1/2. In the formal sector the average ability is 3/2, but the
distribution is not exponential. The wvariance 'of the distribution of
abilities over P is 1, while the conditional variances are 1/4 and 5/4,
respectively for the informal and formal sectors. In summary, the selection
process leads to a distribution of abilities in the formal sector which has a

higher mean and also a higher variance,
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4.4-L o6~-WaGE DisTRIBUTIONS BY SECTOR

It follows from the assumption that A and (uo,ul) are independent,

that

+20

Fo(w) = | Folw-r)-aF’(r),
w 5 u
0 J‘w 0 0

4+

r~

Fi(w) - F:(w-r)-dFi(r).

1 J ot 1

If the distribution of abilities is absolutely continuous with density fA then

- -1
S, 1 3 (a)

"Tl—_p—- fA(a) «da,

Ff(m) - F fz(a)-da *J

o L

1 1 Aa)
stw) - fA(a)-da = —p—-fﬁ(a)-da.

where we use the fact that the hedonic functions are assumed to be strictly

increasing. As an immediate consequence we obtain

-1
o So(w“r)

o 1 - x(a) o
ngw) = ﬁ—-fA(a)-da dFusr),
Y
+o0 s_%w-r)
X 1 aa) .
F“(w) e —p-fA(a)-da dFu(r),
1 ol 1

These expressions for (FO,F1 ) demonstrate that the observed distributions
L w
0

differ potentially due to three factors: (1) nonrandom selection, X=p; (2)

INPES, 152/88



20

differences in the hedonic functions, sor‘sl; and (3) differences in the

distributions of jobs by quality, FS #Fi .
0 1

Next, we introduce three particular models., Each model aims to
highlight the role of one of these factors in generating observably distinct
sectoral log-wage distributions. The empirical content of these models as
alternative descriptions of the formal-informal segmentation of the labor

market will be investigated later in Section 6.

a) Homogeneous Jobs and Hedonic Functions (uo-ul-O, so-slus)

-1
S ()

o 1-x(a)
Fw(m) = J -l__:“—p—_'.f:\ {(a)-da.
o]

~ o0

-1
s (w) (@)

Fifw) = J ——f,(a)da.
-
In this model all jobs are equally good, u{qH-O, and ability 1s equally
valuable in both sectors, 5=S, . Consequently, workers are completely
indifferent to which sector they should belong. The observed differences in
the log-wage distributions only reflects differences in the distribution of
abilities across sectors which are an exclusive consequence of a nonrandom
selection process. Consider, as an example, how these distributions would
look like in the case of the selection process introduéed in Example 1, where

the hedonic functions are linear, i.e., for all agR s(a)=b,a for some b>0,.

Example 1-(continued). Assume fhat so(a)=sl(a)nb.a for all aeR, u0=u1=0, and

consider the specific selection process and distribution of abilities
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introduced in Example 1, the observed distribution of log-wages can then be
expressed as follows:

Fo(w) =1 - e,

¢

Flw) = (1 - &2
1

for all w>0. Consequently, the observed means are going to equal b/2 and 3b/2
for the formal and informal sectors, respectively. Hence, au=b>0. With
respect to the variances, we obtain bz/& and 5b2/4 for the informal and
formal sectors. Hence, Ao=b?>0. In summary, &although there exist no
differences among jobs and ability is equally wvaluable in both sectors, the
observed log-wage distributions are very different. In fact, the process of
selection on ability was able to generate a pair of observable distributions

were both the level and the inequality are higher in the formal sector.

b) Random Selection with Homogeneous Jobs (A=p, uu-u1-0)

o -1
F;Um) - FA(soqu = J fA(a)-da
0 )

—1 .
s, (@

b -1

Fwiw) - FA(sltwn) -J . £,(a)de
a0

In this model, due to random selection, abilitiés are identically distributed
across sectors. Moreover, by assumption, all jobs are of the same quality.
Conéequently, the observed log-wage distributions differ only to the extent
the two sectors value ability at different rates. In other words, the hedonic

functions are the only potential source of differences among the observed
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log-wage distributions. As an additional consequence of random selection, the
observed distributions equal the underlying unconditional log-wage

distributions, that is, Fﬁ-&;‘ and Fﬁ =F ., This fact permits the observed
w
0 o 101

differences to have simple causal interpretations.
c) Homogeneous Workers (4A=ao where ao is a constant)

Fo(w) = F(w-s (ao)),
wD uD 0

F:fus) - F:(lw-sl(ao)).

In this model the shape of the observed log-wage distributions are determined
by the distribution of jobs by quality in each sector. The value of ability
in each sector determine only the location of the distributions.

Since all workers are equally able, selection is necessarily random,
Hence, as in fhe previou? model the observed log-wage distributions equal the
undérlying distributions and observed differences have simple causal
interpretations. However, the interpretations differ sharply according to
which model we consider. In the current model all workers are idéntical, so0
that differences in the distributions of jobs by quality across sectors are
the main reason why the observed log-wage distributions differ. 1In the
previous model all jobs are idéntical whereas workers differ with respect to
their ability. Abilities are identically distributed across sectors as a
resﬁlt of random selection. Sectoral differences with respect to the
valuation of ability are the unique cause of observed differences among the
log-wage distributions. The interpretation for inequality is particularly
distinet in these two models. One explains inegquality by job heterogeneity,

while in the other inequality is rationalized by worker heterogeneity. In
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most cases both workers and jobs are pgoing to be heterogeneous, making it
very difficult to interpret differences in inequality across sectors. Notice
that such difficulties arise in this model despite the selection process

being random.

S-DecomMPOSING AND INTERPRETING OBSERVED DIFFERENCES IN MEANS, VARIANCES AND
QUANTILES

In this section we investigate how the observed differences in

means, variances, and quantiles can be decomposed such that the components

are in a omne-to-one correspondence with the three sources generating

differences among the observed distributions: (1) nonrandom selection, (2)

-differences in the hedonic functions, and (3) differences in the

distributions of jobs by quality. We also study how each of these components

should be interpreted.

5.1~THE AVERAGE IMPACT OF FORMAL LABOR CONTRACTS

Consider the population of workers who are currently working in the
formal sector, Pl. The average log-wage in this population is E[w1|d=1]. If
they are, one by one, reassigned to the informai sector thelr average
log-wage would be E[w0|d=1]:.l2 Consequently, the average relative wage gain
due to the formalization of labor relations among those. workers who currently

occupy jobs in the formal sector is given by

Dy = Iw.dFi(w) ; Iw.dFi(m) - E{v a=1] - Efw|a-1].
1 0

Since by  hypothesis the selection is based only on’ ability,

E[u1|dw1]wE[u°|d=l}=0. Hence,
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Dy = E[sl(A)-so(A)[d-l].

That is, the average gain from being in the formal sector is given by the
average distance between the hedonic functions in the two sectors. To

evaluate the average we should use the distribution of abilities that

prevails in the formal sector.

5.2-DECOMPOSING AND INTERPRETING OBSERVED DIFFERENCES IN MEANS

Consider the observed average difference in log-wages, Ap

Ap E[w1|dl]—E[wo|d=0]
- E[sl(A)-so(A)|d=1]+|:E[so(A)|d-1]-E[so(A)|d-0]:|+E[u1[d—l]-E[uold-O]
= Dy + Bu,

vhere we define

By w E[sn(A)ldul]-E[sD(A)|d=0],

and use the fact that

E{u fa=1}=E[u |d-0]=0,

vhich follows from the hypothesis that the selection process is based only on
ability.

Thus, as far as means are concerned, differences between the sectors
with respect to the distribution of jobs by quality does not generate

observable differences, Differences in the hedonic functions are captured in
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Du, whereas Bu captures the bias due to nonrandom selection. By is a bias in
the sense that it measures the distance between the observed difference in
means, Au, and the average impact of formal labor contracts, Du, This bias is

usually called "selection bias". It can be rewritten as follows:

By = E[so(A)ld-l] - E{sO(A)|d=O]
- Iso(a)-dFi(a) ) Iso(a)-sz(a)
- I&o(a)-[dFica) . sz(a)]
- [1/(p.(1-p>)]--[so<a)-£x(a)-p)-dFA<a>

- [1/(P-(1-P))]'COV[S°(A),A(A)]-

By hypothesis, average log-wages increase with ability, aso(a)/3a>0 for all
a. So, If more able workers have higher probability of being in the formal
sector, di(a)/da>0 for all a, then $y>0}3 In this case, the observable
difference, Aum, would overstate the true avérage effect of being in the
formal sector, Du.

Bu vanishes whenever the selection is random, so that A=p, However,
it is also possible for 3y to vanish even though the selection is nonrandom,

As an example, let A=U(0,1l), so(a)sa for all a, and A be defined as follows:

1 if a e (174,374)
Ada) =

0 if ae€ [0,174]U[3s4,1]

In this case so(A) and A(A) are orthogonal. So that, Bu=0.
Finally, comsider the three special models we introduce in Section

4.4, In model (a) sectors look identical to workers, Du=0, so that all
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observed differences are the result of a monrandom selection process, Au=Bpu.

" In both models (b) and {(e) the selection process is random so that Bu=0 and

the observed difference in means is actually the average causal effect of -

formal labor contracts on wages, Au=Dp.

5.3-DECOMPOSING AND INTERPRETING OBSERVED DIFFERENCES IN VARIANCES
Consider the observed sectoral difference in the log-wage varilances,

Ao

bo’= Var{w,|d=1] - Var(w |d=0]
- Var[sl(A)ldwl]-Var[so(A)|d=l] + [Var[so(A)[d-l]-Var[so(A)|d=0}] +
+ Var[ulj-Var[uOJ .

- Do’ + Bo® + Haz,
where we have defined

Do” = Var[s (4)|d=1] - Var(s (4)]d=1],
Bo? = Var(s (4)|d=1] - Var[s (4)]d=0],

Hoo = Var[ul] - Var[uo].

Thus, we can immediately identify the three distinct factors that account for
the observed sectoral difference in log-wage variances: (1) diferences
between sectors with respect to the value they attach to ability, 9a2; (2)
differences between sectors with respect to the degree of job heterogeneity,
ﬂaz; and (3) the effect of nonrandom selection, 302.

There exists an alternative expression for Do’ which 1is extremely

helpful in predicting its sign. This expreéssion can be derived as follows:
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Do? = Var[s (4)]d-1] - Var[so(A)Idnl]v
= E[s](4)-s,(4)|=1] - (E[s (&)]|da-1}*- E[s (4)|d=1]%) T
- E[(sl(A)-sO(A))-(sl(A)+sn(A))|d-11 -
{E[s (4)-s (A)]a=1]}+{E[s (4)+s (4)|d-1]}

=~ Cov{(s (4)-s (4)),(s (A)+s (4))]d=1].

By hypothesis s and s, are strictly increasing. Hence, Do?>0 whenever $.75,
is also an increasing function. But, 5,75, is increasing if and only if
Bél(a)/aaaaso(a)/aa for all 4. In summary, if the marginal value of ability
is higher in the formal sector then Do?>0.

With respect to the term fBaz, it seems that there exist no simple
_relationship between its sign and the behavior of A. (See, howev;:r, Heckman
and Honoré(1987) for a characterization of Bo? in some particular selection
models.)

As an example where all three terms are nonzerc, consider the

selection model introduced in Example 1 with linear hedonic functions:

Baample 1(Contlnued). Let, for all «, su(a)-‘oo.a and sl(a)-bl.a with b1>b0.
So that, the marginal value of ability is higher in the formal sector. The
selection process and the distribution of abilities considered are the one;
introduced in Example 1. Thus, as already established, Var[A[d=1]-=5/£p and
Var[A|d=0]=1/4. Hence,

Do’ = (bf

- bi)-Var[A|d-—-1] - f-(bf - bﬁ) >0,
Bo® = b2e(Z - ) = b2 > 0.
0 4 4 0
So,
Aot - f-(bf - bﬁ) + bg + [var{u ]-Var[u ]
In words, the observed log-wage distribution is more unequally distributed in

the formal sector because (1) the ability marginal wvalue is;higher in this
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sector b1>b°, that implies ﬂaz>0; and (2) the selection process generates a
pair of distributions of abilities such that the variance is higher in formal
sector, that implies Bo?>0. If also jobs are more heterogeneous in this
sector, i.e., Var[u1}>Var[u0], then all three forces work in the direction of

greater inequality in the formal sector.

Consider the three special models introduced in Section A:&. They
are particularly valusble in undestanding observed differences In inequality
among sectors. In model (a) jobs are identical, so Ho w0, Moreover, the two
sectors value ability at the same rate, so Do20. Consequently, in this
particular model Ac’=Bo®. In the other two models the selection process is
random, so Bo’=0. In model (b) differences in inequality are uniquely
explained by differences in the hedonic.functions, that is, po’=Do?and Ho’=0.
Finally, in model (c) differences in inequality are exclusively explained by
differences in the distribution of jobs by quality, that is, Ac=Ho® and

Do’w=0,

0.4~INTERPRETING OBSERVED DIFFERENCES IN QUANTILES

Up to now we have been successful in decomposi;ag Au and s in
" additive components which are in a one-to-one correspondence with the three
factors shown to pgenerate differences between the observed log-wage
distributions in the formal and informal sectors. 8o, as far as differences
in means and variances are concerned these three factbrs do not Ilnteract with
each'other. In the case of differences in quantiles we were unable to find a
similar simple decomposition. Accordingly, we proceed by analyzing each
factor separately. This is done by considering sequentially the three special

models introduced in section 4.4,
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a) Homogenéous Jobs and Hedonic Functions.

As already emphasized, in this special model differences between the
observed log-wage distributions are deterﬁined only by the selection process.
Conversely, as we are going to show later in Section 6.1, any observed
pattern for the .differences in quantiles can be rationalized by some
selection process. In Section 3 we mention that in our sample the quantile
differences follow a very specific patterﬁ. These differences are always
positive and tend to be increasing. Te illustrate that this pattern can be
generated by a appropriately chosen selection process, we consider the
exponential selection process introduced in Example 1. This particular
selection process indeed generates a pattern for the quantile differences

qualitatively similar to the one reported in Section 3.

Baample l(can&nyed). As we have already shown, for all w>0,

~2w/b
ew’,

Fo(w) = 1 -
.Y

FI(VJ') = {1 - e-w,b)?
b
So,

g () = - I+log(l-a),
¢

q (@) = - belog(l-¥Y a ).
1
Hence, for all ae[O,l]f Aq(a)>0 and 84q(a)/8a>0 (see figure 5). In this
example positive and increasing quantile differences were obtained by
specifying a selection process in which the pfobability of being allocated to
the formal sector increases with ability., This is, however, not a general
property. It is possible to construct selection processes in which the
probability of being allocated to the formal sector increases with ability
but the quantile differences are decreasing. Bow properties of the selection

process are reflected in the quantile differences profile is an important but
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yet unsolved question.

b) Random Selection with Homogeneous Jobs

Since the selection is random, the distribution of abilities in the
two sectors is identical, quFi. Because all jobs are assumed to be equally
good, the log-wage distribution in each sector is given by this common
underlying distribution of abilities transformed by the sector-specific
hedonic function. Since the hedonic functions are assumed to be strictly

increasing, we obtain, for O<a<l,

qugoo = s ,(q (@),

1
qwia) = s,(q,(e)).

where qa(a) is the a-quantile of the distribution of abilities in the

overall population. Therefore, for all O<a<l,

89¢a) = ql(e) - ql(a) = 5.(q,(@) - s5.(q,(a)),
1 o

daq(a) /da = [6sl(qa(a))/6a - aso(qA(a))/aa]-3qﬁ(a>/6a-

Hence, in this particulér model, Aq(a) is the actual gain of having a formal
contract for workers with ability level qA(a). As o ranges from zero to one,
Ag(e) traces these gains for workers of all ability levels. In other words,
in this model Aq(a) completely describes the difference between the hedonic
functions, The fact that Aq{a) is the log-wage differential among workers
which are in different sectors but have equal levels of ability is a

. . . 1
distinctive feature of this model.

3
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Notice that Aq(e)>0 for all O<a<l if and only if sl(a)>s°(a) for all
a. Moreover, 34q(a)/8az0 for all 0<a<l if and only if le(a)/aa aaso(a)/aa
for all a, since 3qA(a)/8a20 for all O<a<il. In summary, the observed guantile
differences are positive and increasing if and only i_ the differences

between the hedonic functions in the formal and infeormal sectors are also

everywhere positive and increasing.

¢) Homogeneous Workers
In this special model observed log-wage distributions are
translations of the correspondent distributions of jobs by quality in each

sector. Therefore, for all O<a<l,

qz(a) = s (a0) + q (a),
0 0

q,(a) = s (a0) + g (a).
1 1

Hence,

Ag(a) = qi(a) - qi(a) = (sl(ao)-so(cm)) + qu(a)-q“(a).
. 1 0 1 1]

drqa)/Ba = Bqu(a)/aa - aqu(a)/aa.
1 0

In the case that both v and u, are normally distfibuted and Var[u1}>Var[uo],
daqle)/éa > 0 for all values of a. We could then conjecture that quantile
differences are everywhere increasing whenever the formal sector is the one
with more heterogeneous jobs. This is, however, false as the following

counterexample shows.

Example 2, Let € r ez,and €, be three inde@éndent U(-1,1) random variables.
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1 .
Let uomi.(£1+€z) and u =€, . Notice that, in this case, Var[u0]=1/6 and

Var{u1}=1/3. So Var[ul]>Var[u°], and

- [ 1 -V 2a ] O=<a<l/2,
q (a) =
0 [ 1 -V 2(1-a) ] 1/2<a<l.

q (a) = 2a - 1,
1

Hence, despite the faect that Varhﬁ]>Var[uo], daq(a)/3a<0 for all

ac(0,1/8)U(7/8,1). (see Figure 6)

This conjecture is true, however, under certain suitable
éssumptions. Define a oymmelnic opread dincreasing function ¢:R-R as a
function that satisfies, for all xR, the following three conditions:

(a) ¢(xy = -$({-},
(b) ®(x) = « for all «=0,
(e) 8%l{xy/6cc = 1.
A simple example of a symmetric spread increasing fﬁnction is ®{(a)=b+.ax, for

bx1.

Prapasliicn. If
(H1) u, is distributed symmetrically around zero,
(H2) ¢ is a spread increasing function,
(H3) @(Qu) and u are identically distributed.
Then
(R1} u1 is also symmetrically distributed around zero,
(R2) Var[ui] = Var[ub],
(R3) dAq{a)/8a = 0.

Pnanf: By the symmetry of both the distribution of v and the function &, it
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follows that ¢(u0) is symmetrically distributed around zero. Hence (R1)
follows. from (H3). By (H3), Var(ul)-Var(Q(uo)). From (H3) and (R1),
E[¢(uo)]—E[u1]-0. Consequently, Var(ul)-—E[@(uo)Z]. By the properties (a) and
(b) of @, E[®(u)72E[u]-Var(u). So, (R2) holds. By the fact that & is

strictly increasing and (H3), qu(a)=¢(qu(a)). So,
1 0

ahg(a) /8o = [3¢(qu(a))/6m - 1]-6qu(a)/3a.
0 0

Hence (R3) follows from property (c) of &,

This proposition illustrates the fact that i1f jobs are more
heterogeneous in the formal sector then it is likely that Aq{a) will be

increasing in «a,

B-EVALUATING ALTERNATIVE MODELS FOR THE FORMAL-INFORMAL SEGMENTATION OF THE

|_ABOR MARKET

Our framework for wage determination and selection process was
constructed with the objective of permitting. a cocherent study of the three
models we introduced in Section 4., These models corrvespond to completely
distinet views of the formal-informal segmentation of the labor market. In
this section we demonstrate that all three models.ére perfectly compatible
with our empirical findings. As we will show, however, the interpretation of
the findings differ remarkably depending on the model we are consideriné. An
interesting surprise is the fact that a traditional model for the
segmentation in the labor market which postulates the existence of a

protected seclon is cleaxly incompatible with our empirical findings.

B.1-HomocENEOUS JoBS AND HEDONIC FUNCTIONS

In this model the wage of a worker depends only on his ability. It

4
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is independent of the job he occupies or the sector to which he belongs,
Formally, this is achieved by letting uo-ul—O and §y=S =S Ags a conseguence,

for all pef

w (p) = w (p) = s(A(p)).

Workers are, therefore, completely indifferent tolwhich sector they belong.
Differences between fhe observed log-wage distributions in the two sectors
are pure artifacts of a nonrandom selection process.

The model has no reffutable empirical implications, Any pair of

observed log-wage densities, (f: ,f:), can be rationalized in this context
0

by letting

s(a) = a,

£,(a) = (1-p)+fi(@) + pf,(a),
0 1

A(@) = pef (a)/f, (a).
1

Although the model cannot generate reffutable implications, the
observed distributions impose strong restrictions on the set of admissible

. . o Ll
selection processes. In fact, for any gilven observed pair (fw ,fw y and
' 0 1

choice of s, there exist only one pair of functions (fA,A) which 1=

compatible with them. This unique palr (fA,A) ig given by

£ (a) ~ {(1'P)'f2(3(a)) + p-fi(s(a))}-as(a)/aa
0 1

and

Ma) = {p-f:CS(a))-as(a)/Ba}/fA(a)
1 .
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prris(a))
(I-p) + prr(s(a))

where
0
row £ /t .

w w

1
This second expression for ) has a surprising and important implication. It
shows that, independent of the choice of s, X is an increasing function if
and only if the likelihood ratio between the observed distributions is itself
increasing. Moreover, these expressions indicate how (fA,A) can be estimated

from (f:,fi } once we have specified a hedonic function s. Figures 7 and 8
S|

show the estimated functions we obtain based on the assumption of a
logaritmic hedonic function. Notice that since the likelihood ratio is
increasing the estimate for A shares this same property. Remember that this
property of X is independent of our assumption sbout the logaritmic shape of
s,

In this model, as already mentioned, there is no wage gain related
to formal labor contracts. All observed differences are pure artifacts of
differences between sectors with respect to the distribution of workexrs by
ability which are due exclusively to a mnonrandom selection process. In
particular, the observed difference in means equals the selection bias,
Au=Bu. The observed fact that X is increasing implies that Bu>0 as we have
shovm in section 5.2. Thus, the observation that wages are, on average,
higher in the formal sector is interpreted, in the context of this model, as
a consequence of higher ability workers héving greater chances of being
allocateé to the formal sector. This allocation mechanism leads to a
distribution of abilities in the formal sector which dominates the
correspondent distribution in the informal sector. Since wages increase with

ability, the average wage ends up being higher in the formal sector.
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The other observed facts, (1) b02;302>0, (2} Aq(a)>0, and (3)
84q(a)/3a>0, do not follow from X being increasing. As we have mentioned
before, in sections 5.3 and 5.4a, we have not yet been able to detect which

properties of the selection process induce these three interesting findings.

6.2-Ranpom SetecTion wiTh HomogenEoUs Joss
Since jobs are assumed to be homogeneous, within sectors equally
able workers must face the same wage. This common wage, however, may vary
across sectors. The sectoral wage variation only reflects differences among
the sectors with respect to their hedonic functions. Formally, the log-wages
of workers with ability acR are
wo= so(a), ’

w o= sl(a).

The hypethesis of random allocation ensures that ability is
identically distributed across sectors. Consequently; any observed difference
between sectors with respect to the log-wage distributions must be related to
differences in their hedonic functions.

As we have already shown in Sections 5.2, 5.3 and 5.4b, in this

particular model the ohserved differences can be expressed as

Ag = Dy = E[S1(A>-SO(A)]'
20% - Do? - Var(s ()] - Var[s (4)],

aq(e) = g (a) - q (@) = s.(q, () - s (q,(),
1 1] *

3Aqla) /8 = [asl(qﬁ(a))/aa - Bsﬂ(qh(a))/aa]-BqA(a)/Ba.

The fact that in the population we investigate all these quantities are
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positive can now be interpreted in the realm of this specific model. Notice
that Aq(e)>0 for all O<a<l if and only if sl(a)>sﬂ(a) for all aclk. Hence,
everywhere positive quantile differences means that,at all levels, ability is
more valuable in the formal than in the informal sector. This immediately
implies that the average relative wage gain of formal labor contracts, Dy,
must be positive,

In Section 5.4b we also establish that quantile differences are
increasing if and only if the marginal value of ability is higher in the
formal sector, i.e., 8sl(a)/aaa350(a)/8a for a1l aeR. In Section 5.3 we show
that this fact is sufficient for the log-wage variance to be higher in the
formal sector, Do?>0.

In summary, our findings are compatible with a model in which the
selection process is random and jobs are homogeneous if and only if the
absoiute and marginal values of ability are higher in the formal sector. In
this case ;1 is everywhere above éo and the two hedonic functions diverge.
Notice that 1f the hedonic functions follow a pattern like the one just
described then Au>0 and A6°>0, The converse 'is not necessarily true. What
ensures that the hedonic functions must follow this particular pattern are
the findinés about the behavior of the quantile differemces. It is though
extremely important to notice the crucial role of quantile differences in our
analysis. Unfortunately, up to now, econometricians have only made a very
limited use of quantiles.

This model is based on three primitives (f;,sogsl) while only two

objects can be observed (fn,f1 ). As it was the case in the previous model,
"o ™1
this model also does not provide us with any reffutable implications. Given
any observed pair (fo,f1 )} of log-wage densities it is always possible to
w W .
0o 1

find a triple (f;,so,sl) which perfectly rationalizes the observed densities.

%
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Actually, by normalizing one of the primitives at any given value, we can
recover the other two uniquely from the observed distributions. For instance,

given s, the other primitives (fA,sl) can be uniquely recovered as follows:

£,(a) = (as0<a>/aa)-f:0(so<a>).

F:: (s (a)) = F (a).
1

As an example, we present in figures 9 and 10 estimates for (f?,sl) under the
assumption of a logaritmic specification for Sy As expected the distance
between the hedonic functions mirror the observed pattern of the quantile
differences.

For any given a=R, the difference between the hedonic functions,
sl(a)—so(a), gives the relative wage éain of having a labor contract for
workers with ability a. These differences being increasing means that
relative gains from labor contracts are increasing with ability. A model for
the segmentation of the labor market based on the idea of a pratected secton
would imply the opposite, that is, that gains should be higher for low
.ability workers. So the protected sector model would imply that the hedonic
functions should be convergent. Consequently, this model can clearly be
rejected as a description of the segmentation in the Brazilian Construction

Sector,

B.3~HolMoGENEOUS LABOR

In this model all workers are equally able. So, differences in wages
within sectors are uniquely determined by the heterogeneity of jobs. By

hypothesis the selection process does not affect the distribution of jobs by

qﬁality within each sector, As a consequence, the observed log-wage
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distributions truly reveal the underlying heterogeneity of jobs in each

sector,

As a matter of fact, this model is just-identified. 1t has four
primitives (Fu ,Fu ,so(ao),sl(ao)). Any pair of log-wage distributions

0 1

0

(F; ,Fj ) can be rationalized in this model by letting

0

so(ao) - Iw.dFﬁgw) - E{w0|d=01,

5, (o) = Im.dFiEw) - Blw,|a-1),

F (1) = Fluts (@o))
uo wo 4]

F (u) = Fi(u—i-sl(ao)).
1 1

In this model the selection process is random, which implies Au~Du

2
and Ao =Do’+Ho?, Because workers are all homogeneous Da’=0. Therefore,

bp = Dp = s (t)-s (o),

AoP= Hoie Var{ul]-Var[uo].

Hence, Ap>0 means that on average there actually exists a positive wage gain
frem ﬁaving a formal labor contract. The fact that Ac°=Ho® shows that if
A6*>0 then it must be the case that jobs are more heterogeneous in the formal
sector. The interpretation and implications for the pattern of the quantile
differences are not clear. However, as we have shown in Section 5.4c under
some weak assumptions the guantile differences should be increasing whenever
jobs are more heterogeneous in the formal sector. The sufficient assumptions

.are (1) u has a symmetric distribution and (2) FL%F is a symmetric spread
- u u
10

increasing function. Figures 11 and 12 present our estimates for £ and
. u
’ 0
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Fu °Fu . From these fipures we can see tha£ these hypothesis are satisfied
10

only approximately,
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FoortNnoTES:.

1) According to our classification, & worker belongs to the formal sector
when he is an employee with a formal labor contract. When he is an employee
which doesn’t have a formal contract he is a member of the informal sector.
All self-employed workers as well as those who work on their own account have
been excluded from the sample. )

2) Observables attributes are understood here as the set of all observed
variables which the analyst would like to hold constant in his analysis.

3) Unfortunately, however, this procedure may not necessarily completely
describe how potential wages are generated, For instance, in a segmented
labor market with queues, the order of arrival of a worker may affect his
wage. Moreover, in the presence of quotas it may not make sense to reallocate
one worker holding the allocation of the other workers fixed.

4y The distinction we are making here is identical to Lewis’'(1986)
distinction between wage gain and wage gap.

5) For a generic c.d.f F, the e-quantile is defined by q(e)=inf{q:F(g)za}.
6) See Table 1 for a list of these nine metropolitan regions.
7) See Table 1 for a list of these twelve occupations.

8) These workers were excluded because their labor contracts have several
special features. Only 4% of the sample were eliminated at this stage.

9) F stochastically dominates G when F(&)sG(x) for all aeR. A sufficient
condition for G to be dominated by F is for f to cross g only once from
below,

10) Since both s, and s, are obtained from conditional expectatioﬁs, they are

well-defined only almost surely.. So, a more precise statement would be to
require that there exist versions of s, and s, which are strictly increasing

and differentiable.

11) By construction, E[ubIA]=E[u1|A]=O. So, without extra assumptions,

(uo,ul) would only be mean-independent of A.

12) It is important to understand that the reassignment process is not
cummulative. Before a new worker can be reallocated to the informal sector,
the previous worker must return to his job in the formal sector.

13) The fact that By and Cov(so(A),A(A)) have the same sign has also been
established in Patil and Rao{1978).

14) This association between quantiles and workers' abilities is also used in

Pettengill’s(1980) work on the impact of wunions on the inequality of
earnings.’
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