
RE-EMPLOYMENT
DYNAMICS

OFTHE
UNEMPLOYED

INMEXICO
Angel Calderón-Madrid

Prologue byJames J. Heckman

37972 =

r ,
,
¡

EL COLEGIO DE MÉXICO



 



!



IPI nVMFNT nVN A MW, nF THF IINFMPI r rvr.ri IN



) DE ESTlJDIOS ECONO



RE-EMPLOYMENT DYNAMICS OF THE 
UNEMPLOYED IN MEXICO 

Angel Calderón-Madrid 
Professor and Researcher of the 

Center of Economic Studies 
El Colegio de México 

1 
EL COLEGIO DE MÉXICO 



331.137972 
C1467r 

Calderón Madrid, Angel, 1956-
Re-employment dynamics of the unemployed in Mexico / Angel 

Calderón-Madrid. - la ed. - México, D. F.: El Colegio de México, 
Centro de Estudios Económicos, 2010. 

109 p.; 21cm. 

ISBN 978-607-462-121-1 

l. Desempleo - México - Modelos econométricos. 2. Política laboral. 3. Política
Pública - evaluación de programas.

México - Modelos econométricos. l. t. 

Primera edición, 2010 

D.R. © El Colegio de México, A. C. 
Camino al Ajusco 20 
Pedregal de Santa Teresa 
10740 México, D. F. 
www.colmex.mx 

ISBN 978-607-462-121-1 
Impreso en México 



To my S0718 Emilio arul Nicolás



 



Conienis

Prologue James J. Heckmnn

Proface 15

Part 1. Unemployment duraiioti in. Mexico: iis detcrmimrnls
aiul iniplications for the labor market seonientation
contronersu arut. puhlu: policu dcsiqn

1.1. Tntrodnction 21

1.2. 'I'hcoret ical background 23

1.:1. Uncmploviucnt aud íuformality in Mcxico 27

1.1. The data 28

1.5. Sr atistical modcls for survival analysis 35

o Hazard ami S1Il'V i val functions 3S

o IIazard functions aud censorcd data 36

1.5.1. COI1lpet ing risks speoification 37

o Competing risks ami censorcrl data 37

I.G.2. Hazard funrt.ion spccificar.ions 38

o Unobserved heterogencity 39

o Co-variatos 39

1.6. Results ·10

1.6.1. Doterminants of joh search durat ion 40

o Time dopcndeucy ami haz.ud ratt's 4:l

o Hazard ratos and tho ecollomic c.\,('iP 47

o Hazard rates ami the search methorls 50



"�I!,e, eUUCa�IOIl auu uazuru rutes

Signalling

Escaping to formal jobs

�scaping to self-eiuployuu-nt

Escaping to 1l01l-participatiou

caping to informal salaricd jobs and tho COIl

-rsy of labor market segnientation

Unseguientcd labor markets

Segmented labor markets

el udiug Rernarks

x

�roq,.ams JOT unemploued: Ca8u.r¡l jolrs 01' bei
and susiained jobs �

iduction

program and its aim

oduli tics of t.he program

st.itutions offering the program

.ript ion 01' the elata

neficiaries group dcsrript ion and survivor rat

their mcmbers

Survivor rutes in cinployment and unemploy

uupar ison group descript.ion and survivor ral

their members

istir-a.l llHulpl



o 1\1 ultispell proport.ional hazard models 77

o Co-variates specification 78

2.5. Results 79

2.5.1. School-based training moclalitv 82

o Tite impact uf training on re-cmploymont dyuaiuics 88

o Hazard ratos out uf unemplovment: thc impact by 90

locat ion and type of inst.itut iou

o Hazard ratos out of employrnent and out of a 92
sccond unemployrncnt spell: t.he impact by
location and type of institution

o Hct.erogoneous impact of training on individuals 93

wit.h diffcrent charactcristics

o Indirect effects of trainning on emplovment 95

and subsequent unemployment spclls

2.5.2. Impact offect of the on-t.he-job training modality 96

2.6. Projecting ami assessing thc impact of tite progrurn 97

o Impact 011 survívor rates in cmploymcnt 97

2.7. Concluding remarks 99

Appcndix 103

Heferences 111



 



Prologue

In his prize-winning monograph, Angel Calderon, a leading Mexican mi
croeconomist and microeconometrician, uses state of the art methods to

st.udy the dynamics of the Mexican labor market. In two well executed es

says, Calderón examines the nature of unemployment in the Mexican labor
rnarket and the effectiveness of a training program for the unernployed that
was implernented in México in 1994.

His first essay explores the important topic of segmentation of the
l\lexican labor market and the role of inforrnality in explaining Mexican
labor market dynamics. He presents evidence that a sizeable portion of the
l\Iexican labor market excludes individuals who seek ernployment in it, but
cannot attain it. His research shows the importance of accounting for the
informal sector in Mexico in analyzing unemployment. He discusses the
search strategies used by the unemployed and makes recommendations for
improving labor market efficiency.

He shows that the labor market rigidities induced by Mexican law
and regulation have serious consequences in creating and maintaining a

substantial informal sector. Workers in the informal sector find it is difficult
to leave informality once they enter it. Strategies that target those in the
informal sector to transit to the formal sector might be very effective. His

analysis suggests that it will be profitable to dismantle Mexico's rigid labor
codes to free up its labor market ancl make it more fluid.

The second essay in this volume is a sophisticatecl evaluation of a

traíniug program designed to move Mexican workers out of unemployment.
He extends the conventional approach to program evaluation that focuses

mainly on the impact of programs on trainee wages and unemployment
to look at the impact of the program on trainee weeks of employment. He
presents a much more complete evaluation of the program and demonstrates
its positive impacto His analysis reverses conclusions from previous analyses
about the effectiveness of the programo

His well crafted and well exposited research deserves careful attention
by analysts and poliey rnakers. The methodology developecl in this work
should be applied more widely to study the performance and problems of
l\lexican labor markets.

James J. Heckman
2000 Nobel Prize Winner in Economic Sciences and
Professor of Economics at the University of Chicago

October,201O
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The first part uses the National Institute 01' Statist.ics (INEGI) qua
terly national employment surveys for 2005, 2006 and 2007. These provi.
inforrnation about individuals who were interviewed quartely in up to fi
subsequent times and provicle for each unemployed person, his or her d
ration in this status as well as his or her movements from unemployme
to formal and informal jobs, to self-employment and out of the labor forc
The second part deals with the effectiveness of active labor market po
cies targeted at unemployecl workers without adequate job-related skil
These individuals represent a major problem in developing countries, It
unlikely that they can increase their employability prospects without go
ernment help. And this is partly due to to rnarket failures in labor al

credit markets and partly to the lack of resources at their disposal and
the difficulty they have in findiug au employment that allows them to 'lea
on the job'.

The 1110st C01111110n instruments available to help them are public
sponsored training programs of short duration. These are intended to ]
more than an income support mechanism for their beneficiaries. Their ai
is to help individuals get back to work and to help them to achieve the jo
in which they can last ancl improve their skills. We posit in part two
this book that evaluation studies dealing with the performance of this kit
of programs in developing countries have not adequately dealt with the
impact on beneficiaries' subsequent employment histories. We show the
that the impact of a training program on the reemployment dynamics of i
beneficiaries must explicitly consider two questions, in addition to askii
how quickly individuals find a job after their training. The first question
were they able to increase the time employed in their first post-traíning jo]
The second, did they need less time to find another job, if the first pos
traiuing job was lost? We work with a set of data set collected in 1994 for ¡

evaluation of a Mexican training program targeted at the unemployed. It
the only one which provides appropriate longitudinal data for representati
samples of beneficiaries of the program and of eligible individuals who d
not participate in it. This is in spite of the fact that tbis kind of progra
has been one of the 1110St important active labor market policies in the la
fifteen years in México.

The first part of this book originated in a paper 1 prepared for the "TI
Third Conference on Employment and Development". held in May 2008
Rabat, Morocco ancl organized by IZA (The Institute of Labor Studies
Bonn, Germany) and the World Bank. After doing further work on

1 submitted it for the 2008 NATIONAL BANAlvlEX PRIZE IN ECONOI\!IC
where the FIRST PLACE RESEARCH CATEGORY was awarded, Finally
March 2009 the version of the chapter included in this book was present
at the seminal' organized by the Bank of Mexico's Researeh Departmer
whose members were kind enough to comrnent Oll it.

In 2001 1 won a eompetitive bidding process to conduct a one ye
research project on: the Evaluation of Training Policies in Latín AmE
ica, which was coordinated by James Heckrnau and Gustavo Márquez al

�nnll�()rpr1 hv rh» Tntpr- A rnr-r ir-n n npVp1nn1l1Pllt R,," k Rp"p>1r,·h Nptwnt·
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he result of this project, iu which 1 was fortunate to llave Belem Trejo af

coolaborator and the research assitance of Gonzalo Rangel. It was pre
ented in a number of seminars organized by the IADE Research Networl
II Chile, Washington and Brazil where 1 benefitted from the comrnents b�
ames Heckman, Petra Todd ami .leffrey Srnith: at "The 10th Internationa
:;onference on Panel Data", Berlín, Cerrnany in July 2002 aud at the VIP
pminar in l\ff'xico Cirv in Sf'nt,Plllher ?O()�. whr-ro Rolwrt. Lalonrl« niSCllSSP(
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1.1. Introduction

This study uses Mexico as a case study to analyze the determinants of
the unemployment duration of workers with c1ifferent characteristics, and
of the transition rates from unemployment to formal on informal jobs, self

employment and out of the labor force. These, together with the determi
nants of the transition tates from employment and out of the labor force to

unernployment, are the required components for understancling the nature
ancl relative importance of the uuemploymeut problem in a micldle-income

developing country and for designing active labor market policies. They
are also required to answer questions related to the impacts of institutional
reforms on the functioning of labor rnarkets; for example: does a change in

legislation that decreases the dismissal cost.s of employees, reduce the du
rat.ion of unemployment ami increase the relative size of the formal sector

in the econorny?
Mexico is an interesting case because it shares with many developing

countries lnstitutional arrangements that affect firrns' and workers' ehoiees
between the formal and informal sectors, e.q.: no unemployment insur

ance, labor legislation favoring employment protection, unequal en foree
ment of this legislation varying by firm size and by types of activities, and
a fragmented system of social seeurity protection in which access to health
serviees is linked to one's form of participation in the labor market. In ad
dition, the richness of Mexico's its employment data allows us to work with
a data set appropiate for the required analysis. By virtue of recent rnodí
fications to Mexico's questionnaire on quarterly ernplovment , it is possible
to measure (from 2005 onwards) with precision how much time unemployecl
workers spent in job searching before finding a job, or before moving out
of the labor force. For those who got jobs, we know how they contacted
their new ernployers ancl what kind of status t.heir new jobs had (formal,
informal, salaried, or self-employment). Also available are characteristics
of the workers (education, age, civil status and number of children under

21
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(earS old), if other members of their households had jobs, and informa
l about their previous job histories; most notably, if their previous jobs
e formal 01' not, and their reasons for separating from their jobs. It alse
tures if unemployed individuals receivecllump-sum payments associatec
11 an employer-initiated job separation.

\Ve contribute to the controversy about how segmented the l\Iexicar
JI' market is by presenting evidence suggestiug that a worker's searcl

.nsity decreases for a formal job, and increases for an informal job wit 1
'easíng lengths of unemployment. This is something t hat no available an

.ical and empirical stuclies adclressing labor market segmentation topic:
e adclressed since all of them have focussed on relative wage dífferences
ween formal and informal job statuses. We also address other relatec

stions, among which are the following: how unemployment duratior
ffected by economic expansion are some job searching methods more

ctive in helping individuals escape unemployment faster, ami are they
ally effective for escaping to the formal and informal sectors? How are

workers' durations of unemployment ancl job status destinations relatec
he ir having been formal workers in their previous johs? Do workers whc
laid off from their previous jobs and receive severance paymeuts, t.ake

�er to find jobs and do they find better jobs relative to those that receivec
severance payments? Is there evldence suggesting that a workers searcl

.nsity decreases with increasing lengths of time in unemployment or thai
ob offers arrive less frequently, the longer a worker is unemployed'?
We analyze determinants of the duration of unemployment spells o

ividuals who were without jobs, but were looking for thern during the
; quarters of 2005, 2006 and 2007. We use information obtained from �

rterly employment survey that uses a rotating panel of workers and sub
utes 20 percent of the interviewed persons each quarter.! Our empírica
lysis is based on methods to analyze time-to-event data (survival analy
nodels or competing risks hazard functions) to estimate deterrninants o:

duration of unemployment aud people's exits to four different mutually
lusive destinations: formal jobs, informal paid jobs, self-ernployment
out of the labour force. Because the cohorts of unemployed individual¡

mg to years with different rates of economic growth -the year 2006 hac
10mic expallsion with a real rate of growth that was twice the corre-

Surveys applied at periodic dates to samples of the labor force over-represent in.

íuals with longer unemployment spells. This is the so-called 'stock sample bias' te

:h samples based on registers for the total population are not subject. The Mexicar
�l survey enables lIS to mitigate this bias; it allows for the measurement of unem

ment spells experienced between interviews by individuals employed at t he time 01

tirst and second interviews of the year. This is done by means of complementar)
:tions in the second quarter 's questionnaire: which measure, their job tenure in their
eu t i()h� a nd t.he rlnJ,p of ¡oh o;:pn:'1r::.t.1nn fr(un t.hr-i r r-rr-ev icn rc n()"it_inno;;:
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onding figures for 2005 and 2007- we can assess if escape rates out o

employment increased, and if the hazard of exiting the labour force te
u participation status decreased with the upswing of the economic cyele

Our empirical analysis controls for individual ancI household charac
istics and for job search methods used by unemployed individuals. 11
.esses the extent to which counting with a "financial cushion" providec
a lump-sum payment for separation from their previous ernployment

)WS workers to look longer for a job with desired characteristics relative
those who do not count with such a "cushion".

The results of this paper are consistent with the contention that, aftei
ieriod of job searching, a subset of formal workers that becomes unem

Iyed, fails to obtain acceptable job offers to remain formally employed
despite lowering their reservation wages. Empirical hazard rates out o

employment for these individuals indicate that after an initial phase o

successful job searching in the formal sector, their search efforts concen

te in the informal segment of the market where these workers end ur
.epting job offers which lack the benefits associated with formal employ
.nt without receiving any compensation for this lack of benefits. Thi:
itrasts with what is expected in frameworks in which the formal anc

ormal segments of the labor market are integrated -e.g. l\1aloney (1999)
t.hese frameworks, workers that have worked in the formal sector switcl
an informal job because they are offered a wage premium aboye thaí
.ich they could expect to earn in a formal job.2

This paper is structured in six sections in addition to this introduction
:tion 2 discusses relevant theoretical developments as a background fOI
r empirical work. Section 3 describes the main features of the Mexicar
.or market and Section 4 the data seto Section 5 presents the statistica
-del we used in this research. Section 6 discusses our results, and Sectior
iresents concluding remarks.

!. Theoretical background

idels of labor market segmentation and dualism aiming to underst.anc
y SOBle job seekers in developing countries are employed in the forma

� We explicitly test the hypothesis that formal Job seekers that become informa

oloyees do not earn more than what they would have earned, if they had remainec
.he formal sector. For this purpose, we use statistical matching methods to 'pair
, groups of unemployed individuals whose previous Job was in the formal sector. OnE

up is composed of t.hose t.hat find jobs in the formal sector, and the other by thOSE
t become informal ernployees. These t.wo groups are not. stat.istically different fron
h other in their observable characteristics. This matching procedure is conducted te

ain hipothetical earnings that would have been paid to workers that became informa
nl{)vPP� if t hr.v h�d in�t,p�rl rpnl�inprl {n thp fnrln!=lol c;;;:prt,nr
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n the formal sector (i.e. of wage levels aboye market clearing level paid to

ncrease workers productivity and to attract a larger pool of applicants from
vhich employers can hire more selectively) and barriers to enter into the
"anual sector (e.g. unions, mínimum wages, uon-competitive hiring in the
rublic sector, excessive regulation and national labor codes). As a result
)f these kind of assumptions, "good" jobs (those in the formal sector) are

'ationed , and some unemployed workers who would like to have a formal
oh, get no job proposals from employers in that sector. Implicit in this

ipproach is the presumption that the flow of workers between formal and
nforrnal jobs, is small aft.er an unemployment spell, (Dickens and Lang,
1985). This follows from the view that opportunities in the formal sector

ire limited for unemployed persons and informal workers, and that once

vorkers get formal jobs, they stay in that sector for the rest of their working
ife.

Stylized facts of the job market in Mexico and in other middle-income
.ransition economies indicate that -contrary to what is assumed in models
vith labor market segmentation- a lot of mobility exists between jobs of
Jifferent statuses. Therefore, for their analysis, an explicit modelling of job
.tatus transitions and their deterrninants is required. This is what recently
ieveloped models for understanding workers in labor markets in develop
ng countries, do. These models have incorporated features that extend
.he approach initially put forth in Mortensen-Pissaridis (1994). This ap
oroach takes as its point of reference an explicit modelling of information

isymmetries in labor markets and the relevance of flows of workers be
:ween job statuses. Hence, their analysis explicitly considers that time and
'esources are required for workers to find appropriate jobs, and for fírms to

ind appropriate workers. Main assumptions of this approach are to derive
rom optimization criteria that unemployed individuals have a "reservation

vage", ancl that job offers with wages below this level are turned clown
lS a result of a trade-off between the prospects of future benefits, and
.he cost of foregoing earnings. Another assumption of this approach is
hat wage offers occur randomly from the point of view of the individual.
\s stressed by Eckstein aud Van den Berg (2007), with these two cornpo
ients, it is possible to divide exit rates out of unemployment, and the mean

rnemployment duratíon, into choice (voluntary) and chance (involuntary)
.omponents. Specifically, the hazard rate for leaving unemployment to em

xloyment implied in these models is the product of el job offer arrival rate,
md an acceptance probability, given the arrival of a job offer. 3

3 Since the hazard rates out of unemployment can be fully characterized by the
iarameters of an analytical model which is based on the deterrninauts of the agents'
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In models that apply this approach in a developing country context

(Boeri and Caribaldi, 2006; Albrecht, Navarro and Vroman, 2006; Galiani
a11(1 Weinschelbaum, 2006; Satchi and Temple, 2006; and Zenou 2008),
search strategies of workers and employers determine matches in the for
mal and informal sectors, given job creation and destruction rates in each
sector. Implicit in these models is the assumption that, in a stationary
environment, formal and informal labor markets are integrated.f

For example, in the analysis by Albrecht, Navarro and Vroman (2006),
the workers ' search behavior take place in an environment with formal and
informal jobs. They derive conditions under -which a worker is indifferent
between searching for a job in the formal or informal sectors. The inclusion
of the assumption of heterogeneity of workers in terms of potential produc
tivity implies that, in their stationary environment, workers whose poten
tial productivity is below a threshold would only be informal job searchers,
those aboye a second threshold would only be formal job searchers, and
those whose potential productivity is within these two thresholds, would
be "switchers" between formal and informal jobs. In their model, thresh
old changes result from exogenous shocks.

In spite of assuming integrated labor markets, wages in these models
can diverge between ex ante similar workers because of information fric
tions, luck in the job search, the matching process, etc. This type of wage
inequality inherently associated with frictions has been called "frictional

wage dispersion'' (Hornstein, Krusell and Violante, 2008).
Empirical studies for developed economies with no informal labor mar

kets which include information on effective time spent on job search ac

tivities and the intensity of these activities, indícate that search inten

sity decreases with the length of the unemployment period (Barron and

Gilley, 1979). Other studies posit that there is a "systematic search",
where individuals first look at the locations that are best according tu
a prior, and if those searches are unsuccessful, they proceed to other loca
t.ions, typically lowering their reservation wage along the way (Rogerson,
Shimer and Wright, 2006); that search efforts affect the job arrival rate

(Ljungqvist and Sargent, 1998); that search strategies -and not only reser-

be used to predict how alternative policy interventions affect behaviors.
4 When formal and informal labor markets are integrated, an unemployed worker

is indifferent bet.ween earning a reservat.ion wage in a formal job, or this reservation

wage plus a compensation or "wage prernium", in an informal jobo (This differential
in wages compensates for non-pecuniary benefits associated with being formal that. a

worker will not have, if a job is accepted in the informal sector, uiz. labor legislation
rights, access to a bundle of institutional social security services which include health

care. life insurance along wit.h work liability and clisability insurance, day care centers

for chilclren. retirement pension, and housing funds), etc. That is, as in the case 01

Khandker 1998. unernployed workers maximize utility rather than income.
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vation wages- change as time in unemplyment increases; and that search
costs increase as workers fail to obtain acceptable offers from their clos
est and better known potential working places. In turn, a number of ele
ments of job searches which have been the basis for empirical analysis in

developed economies, have not yet been incorporated in models for labor
markets in developing countries: For example, Rendon (2006) looksat risk
adverse individuals, wealth accumulation and borrowing constraints, while
Lentz and Tranaes (2001) look at the depletion of resources to finance their
employment searches. Lastly, search methods for finding formal and in
formal jobs, and their relation to exits out of unemployment, are topies
previously addressed for developing countries by Márquez and Ruiz-Tagle
(2004), Woltermann (2004) and Calvó and Ioannides (2005), but have not

been incorporated yet as part of job search models for developing countries.

As cliscussed below, México shares with many developing countries a

labor cocle that stipulates that, in case of dismissals of individuals, the
employer must make lump-sum severance payments. Lentz and Tranaes
(2001) have shown that workers who possess liquid assets to finance their

job searches, take longer to accept a jobo Along with this result from their
work, we postulate that job searching is a productive activity in which an

individual may invest funds and expect a significant relationship between
the availability of liquid assets and escape rates from unemployment. That
is, we expect a negative effect 011 rates of escape from unemployment that
can be attributed to lump-sum payments obtainecl when separating from
their previous job relative to those who received no compensation, This is
because we expect the former to "afford" longer search periods and to llave
their search efforts increase as their liquicl wealth declines.

This is not the only reason why a negative relationship can be expected
between job search time, and the availability of liquid resources obtained
from being fired from a previous jobo Another reason is due to the stigma
attached to having been dismissecl from their jobs. Hence, if asymmetrie
information prevaíls, dismissed workers might send abad signal to poten
tial employers. This implication of asymmetric information in the labor
market has been analyzed in a pioneer work by Gibbons and Katz (1991).
In their analysis, employers do not have a clear perception of the workers \

productivity when they consider hiring a new worker, but they can know
their employment story. On the basis of this information, they form ex

pectations of worker productivity. Canziani and Petongolo (2001), in an

extension of this analysis, show that these sources of inforrnation asyrnrne
tries imply lower job finding rates for dismissed workers relative to unem-

, ployed individuals that left their jobs voluntarily. Kugler and Saint-Paul

(2004), further extendecl this framework to consider what happens when
dismissal costs of employees are inclucled in this scenario. They show that
the shadow cost of hiriug workers increases when the likelihood of job ter-
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mination payments enters in the employers' considerations about offering
jobo Hence, their result is consistent with a lemons story; as these costs

increase, firms increasingly prefer hiring workers with good a employment
history over those without one."

1.3. Unemployment and informality in Mexico

In this paper an unemployed individual is clefined as an individual without a

job, but looking for one, whereas an individual without a job and not look
ing for one, is identified as being out of the labor force. A formal employee
is defined as a wage-earning person registered in public social security agen
cies or in retirement pension fund agencies. Informal salruied employees,
in tum, are defined as employees not registered in these agencies, while the

self-employed are non-wage earners working on their own (including busi
ness owners with less than three employees). Because of their registration
in these agencies, formal workers have access to a bundle of services which
are partly financed with payroll taxes. These services include health care,
!ife insurance, work liahility, disability insurance, and retirement pensiona."
Informal salaried workers cannot exercise their labor rights because they
are unable to offer evidence of a working relationship with their employers
and have no access to health care services or pension and housing funds
adiuinistered by the government for formal workers.

Mexico shares with many developing countries a labor code that fixes
severance payments in case of employer initiated separations of workers,
The severance payment is equivalent to three months' pay plus 20 days of

salary per year of service. If the employee has remained with the same cm

ployer for 15 years, he/she will 110t receive a seniority premium, Non-wage
costs of formal jobs (taxes, non-wage costs and administrative proceclures),
which represent up to 40% of the wage bill together with the cost of fulfill

ing labor codes, are often seen as a major cause of a large informal sector.

Figures obtained from household surveys for 12 Latin American count.ries in
which the existence 01' absence of social security contributions is registered
for each employee in the sample, indicate that the degree of formalization of
salaried workers in l\lexico is below average. In contrast to Chile, Uruguay,
Brazil and Argentina, where more than half of salaried workers hold formal

5 Kugler and Saint-Paul (2004) show that firms prefer to offer jobs to already ern

ployed workers relative to those looking for a job, and among these latter ones, to those

not subject to dismissal costs, or to those that lost their job due to end of contracts.
6 In México there is also an official agency in charge of operating housing funds for

formal employees.
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figure is slightly aboye countries with rnuch lower levels of developmer
such as Peru, Bolivia and Ecuador (Caliani and Weinschelbaum, 2006). B
contrast, the share of informal salaried workers and of the self-employed i
the l\Iexiean urban labor force (around 28 and 30 percent, respectively)
relatively large for a middle-iucome emerging economy."

Relative to the figures from developed countries, aggregate open unen

ployment rates in I\lexico are low below 4% of the active labor torce durin
the period 2005-2007. Little is understood about the nature and relativ

importance of the unemployment problem in a country by focusing onl
on open unemployment rate figures -even when the focus of analysis is o

correspondíng rates for subsets of the labor force with specific characteru
tics or located in different geographic areas of the country. For exampl
without explicitly stating why, it is cornmon to attribute these relativel
low aggregate rates to the lack of unemployment insurance, which make

unemployment unafordable for most participants in the labor market.
As stressed in this paper, what is required is an analysis of the duratio

of unemployment spells and of their determinants. For example, unemploj
ment rates differ substantially between groups of individuals and betwee

geographíc regions of the country. This does not irnply that low rates of III

employment necessarily coincide with states and groups where the duratio
in unemployment is low. Conversely, as the results in the empirical sectio
of this paper indicate, two states that coincide in unemployrnent rates ca

llave very different escape rates from unemployment. This is because a

explicit relationship exists, for any given flow of entry into unemploymen
between open unemployment rates, and duration in unemployment, Heno
III a given region, the flow of entry into unemployment might not be a matte

of policy coucern (e.g. resulting from an efficient euhancing restructuring i
the economy) whereas flow out of unemployment might be (e.g. vulnerab

groups may be likely to stay unemployed for long periods).

1.4. The data

During many years the Mexican National Institute of Stat.istics, Geogn
phy and Informatics (INEGI) conducted a panel-Iinked quarterly emploj
ment survey (ENEU). This survey did not lend itself to a formal analys
)f unemployment duration ancl job searching strategies. The informatio

7 The majority of informal salaried employees work in informal firms which ten

:0 be smal! in size; the remainder may have a working relationship with a formal fin
.hat fails to register al! of their workers in the social security agency and evades otln

obliaations that it should he meet.insr hv law.
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concerning the precise time required for finding a job was unavailable. How

unemployed individuals looked for jobs was also not part of the inforrnation
asked 1.0 respondents. In the first quarter of 2005, INEGI's questionnaire was

modified, and a more complete employment survey (Encuesta nacional de
ocupación y empleo, ENOE) has since been conducted.

This new survey interviews a rotating panel of workers and substitutes
20 percent of the interviewed persons each quarter. During the second

quarter of each year, incorporares additional questions that enable us to
measure the effective time required by each worker who found a job after
an unemployrnent spell. We worked with three sets of two-quarters bal
anced panel data seto This implies an attrition of 20% of the individuals
interviewed in the first quarter of each year, narnely those that were in their
fifth interview, (Likewise, we do not include those incorporated after the
first interview of the year).

When individuals are unemployed during their first interview of the

year, they are asked about how long have they beeu searching for a jobo
During their subsequent interview in the second quarter of that year, they
are asked about their job tenure in their current joh. This information
is required to measure precise exit times from unemployruent for thOSE
that found a job before their second interview. In addition, for individuals

employed at the time of the fírst and second interviews of the year, it ls

possible to identify if they went through an unernployment spell during the
second quarter of the year. If they did, it is possible to know the duration
of these spells. This is done by means of two questions included in the
second quarter's complement of the questionnaire: their job tenure in their
current job and when they left their previous jobo

We restrict our analysis to unernployed male workers between 18 and 65

years old with previous job experience, The cohorts correspond to the first

quarter of 2005, 2006, or 2007, aud the total initial numher of respondents
was 6 :322. For those finding a job on a subsequent date, we not only have
inforrnation regarding the time required by each of them to find a jobo
hut, also, what kind of status this joh had (formal or informal, salaried,
or self-employment). If they were not employed in subsequent quarters,
we have two cases: dropping out of the labor force, or still searching for <1

jobo Among other questions, they answer if, in their previous jobo they liad
access to a bundle of institutional social security services, partly financed

by their payroll taxes: That is, if they had a formal or informal jobo They
also respond about whether the reason for leaving their last job was t.hat

t.hey were laid off, whether they left voluntarily, or noto

In table 1 a t.ransit.ion matrix captures the structure of the data seto

The columns in this table indicate destinations in subsequent quarters, and
t he rows classify individuals according to their previous job status. Their
new status in the subsequent quarter could he as a formal or an informal
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ilf-employed , out of the labor force, or still UIlE

itus in employment before their unernploymei
two types: formal or informal (included in t

� earners and the self-employed ). This table
Jreviously formal workers found a new job wi
ded up as informal employees and 5% as self
.nrt of the totality of unemployed workers th:
that found a job, 31 % of them moved to the

Table 1

nemployed mole uiorkers with previous Job el

Tmnsition matrix

Job status in new employment afie?'
FOI7TUlI Informal Selj-evn- Out of R,

p{o!Jment ttu: labor tU

force pi,

lS51 2/j56 359 745

ob status in previous employment be101'e unemploym
44.7571, 26.05% 5.36% 6.70% 17

1(;'07% 53.19% 5.81% 13.91% 11

nt

2005

40.67% 27.::Wo/" 5.21 % 6.22% :.2:0

16.03% 51.69% 6.67% 14.38% 11

nt.

2006

48.6G'?{, 25.M3% 3.9.tlJ1c, ü.46% 15

16.27% 55.55% 5.93% 12.11 %. 10

nt

2007

4-l.65o/t 25.uO% 6.92% 7.39� 16

15,90% 5:,U_)5� -L!JS% 15.37% 11

ut

)W� ;:uid I1n 100 ru-r- cpnt ,C:;fll1rrp: IN'F<Y"!T _ F:nruP.Qtn. '11



vur interest 1Il tlllS sruay IS m now quickiy morvmuais escape un

mployment which is implicitly given by the evolution over time of their
urvival rates in this state. This requires a precise measurement of how

iany weeks unemployed workers spent searching for a job before finding
ne, or before moving out of the labor force. It also requires including the
une spent job searching by individuals who starterl a spell of unemploy
ient and were still in the same unemployed status when t.hey were last
iterviewed.f By virtue of recent modifications to Mexico's questionnaires
ir quarterly employment surveys, it is possible to obtain (frorn 2005 on

'ards) this information (Iength of unernployment on the day when they
'ere interviewed in the first quarter of the year, plus additional weeks re

uired to exit unemployment).? In section 1.6. of this paper a detailed anc

.gorous analysis of survival rates in unernployrnent is presented. In this

.age of analysis of the raw data obtainecl from the employment surveys, it
; possible to visualize implied survival rates in unernployment by means 01
he so-callecl 'Kaplan Meir estimator'. This is an actuarial non-parametric
stimator commonly usecl in the elaboration of life tables by clemographers
: representa exits out of the unemployment state as a percentage of incli
iduals "at risk". As part of this latter subset, it incorporates inforrnation
rovicled by those that remain in unemployment at the time of their last in
erview aud this is identified as "right-hand censored data" (Kiefer, 1998),
'able 2 shows that 70% of unemployed inclivicluals with previous job expe
.ence escape unemployment in less than four months, ancl that one out 01
)Uf unemployed individuals are still without a job after five months,

In table 3, the dístributíon of characteristics of respondents is pre
ented. The first categories in which individuals are grouped are age, levels
f eclucational achievement, marital status (groupecl in three subcategories:
ngle, married with children under 18, marriecl with no children, or married
-ith chilclren older than 18), and if they are located in an urban or rura.

rea. Two variables were constructed in order to capture whether or not

nemployed individuals are able to finance a louger job search to obtain 2

etter job match. The first variable captures whether or not other adults

8 If we do not include information corresponding to individuals with unfinished spells
.o-called censored data) a measurement bias is introduced against people with longei
)ells in unernployment.

9
Surveys applied at periodic dates to samples of the labor force over-represent indio

iduals with longer unemployment spells in the population. This is the so-called 'stocl

imple bias' to which samples based on registers for the total population are not subject
he l\Iexican panel survey enables us to mitigate this bias; it allows for the measuremeni

f unemployment spells which occurred between interviews for individuals who were ern

loyed at the time of the first and second interviews of the year. This is done by mean!

f complementary questions in the second quarter's questionnaire asking about their jol
'lll1rp 111 t lac-i r- rl1l'rpnt ¡Ah !)nn thp ,.-l�t_p thp" lpft t,hpir nrp'jirl1N ¡oh
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a lump-sum payment for separation from their previous jobo Individuals
are also classified according to length of unemployment on the day of their
interview in the first quarter of the year. We classified their responses in
four categories: less than a month; more than one month, but less than

two; between two and four months, and more than tour months. Finally,
for those finding a job, how they contacted their new employer is classified
in one out of five mutually exclusive categories (if they directly contacted
businesses, if they responded to an advertisement for a job on the Internet,
on the radio or in a newspaper; if they asked family or friends to recom

mend them for a job or to keep them informed about possible jobs: if a job
was offered to them, or if they got it through a government employment
service, through a private employrnent agency, or through another similar

methodj.l?
Graph 1 shows reallevels of GDP growth (relative to its level the same

quarter one year before). As is clear from this graph, the year 2006 rep
resents an economic expansion: during the first quarter of the year, GDF

grew twice as fast as the rate of growth duríng the first quarters of 2005
aud 2007.

Table 2

Unemployed mole uiorkers with preoious Job experience
Kapplan Meir surinual raies in unemployment

2005-2007

Interval (in weeks) Escape [rom. unemplosrmeni
A t risk Escape Surtnual raie

less than 8 6322 2789 0.56
8-10 3,'í33 299 0.51

10-12 3234 738 0.39

12-14 2496 244 0.36
14-16 2252 521 0.32
16-18 1731 552 0.29

18-20 1179 321 0.26

Source: rNEGr, Encuesta nacional de ocupación y empleo,

10 For those opting out of the labor force, for those that remained unemployed, and
for those that went to self-employment, the survey does not ask this question, Hence,



Table 3

njed male irorkers wíth previous job experience
Descriptive statistics

Rcrnoinrd Formal Informal St'f;{-UII- Out 01

uTI('mployrd salaricd sularied plounu nt Iohor

[on:e

(%) (%) (S{) (%) (%)

Age

21.58 26.95 22.76 7.80 36.78

26.76 26.43 20.17 17.55 19.46

15.41 20.89 20.48 21.17 8.05

16.15 14.44 18.03 26.18 7.6.5

20.10 11.28 18.56 27.30 28.0.5

Education.

12.70 17.15 47.69 33.70 20.27

23.43 38.10 31.09 28.13 23.36

20.47 23.15 11.97 15.32 25.50

)O[ 43.40 21.60 9.24 22.84 30.87

Marital status and children

58 ..57 43.39 34.03 17.83 63.76

20.72 35.14 43.84 56.27 12.21

ren

20.72 21.47 22.13 25.91 24.m

hiJ-

e r

WOTkeT in the household

I 27.00 l 30.37 I 38.31 48.47 21.21

I 73.00 I 69.63 I 61.69 51.53 78.79

Searcli stmtegy followed
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Table 3

( continued¡

Reuunnnl Formal Informal Selj-em- Out uf

unrmploued soluried salarinl ploinnent. labor

[orce

(o/c) (o/c) (o/c) (%) (%)

By newspaper , radio or 10.79 23.21 5.57

internet

By friends or family 6.32 42.23 48.35

members

Job was offered lo you - 3.68 17.65

Gov. emp. service, 9.86 2.64 1.19

prívate emp. agency

and others

Preinous Job was formal

No 60.54 46.16 82.98 72.U 83.22

Ves 39.46 53.84 17.02 27.86 16.78

Reason why last Job was left

Other 54.99 68.02 50.91 64.62 83.49

Lay off 45.01 31.98 49.09 35.38 16.51

Urbari area

No 12.95 14.83 40.34 25.91 13.83

Ves 87.05 85.17 59.66 74.09 86.17

Lump-surn Job separation payrnent

No 95.07 96.13 97.97 94.43 87.65

Ves 4.93 3.87 2.03 5.57 12.35

Preuious lenght of unemployment

O to 30 days 41.80 75.24 84.21 79.39 42.82

More than 30 to 60 days 25.40 13.93 8.26 12.26 29.80

More than 60 to 120 days 18.37 6.90 5.22 4.74 16.91

More than 120 days 14.43 3.93 2.31 3.62 10.47

No. of observations 811 1551 2856 359 745

Source: INEGI, Encuesta nacional de ocupación y empleo.
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Graph 1
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In view of the different levels of GDP growth whieh occurred each year,
for estimat.ion purposes, we classified the sample aecording to the year
in whieh each cohort was interviewed. Mexico is dlvidcd in :32 political
states. GOP growth, unemployment ratos and access to formal sector johs
vary significantly across thom. The northern st.ates, for cxamplc, havo

larger shares of formal, relativo to informal, sectors. By contrast, economic
activit.ies in the southern states are less affeeted by shoeks originating in
t he USo Hcucc, in addition to a location cMegor)' dopending on urban 01'

rural eharaeteristies, we aggregated the sample in 32 groups according 1.0

where the person lived.

1.5. Statistical models for survival analysis

o Hazarcl and survival functions

The point of departure of survival analysis is thc dofinit ion of a uon-negativc
eontinuous random variable T, which represents the spell duration (du
ration of unernployment) with a density function f(t) and a cumulat.ive
distribut.ion function, F(t). This latter is defined as thc probability that an
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unemployment spell lasts less than t units of time. The survival function.
S(t), equal to 1- F(t), is defined as the probability that the unemployment
spell will equal or exceed a period of length i:

S(t) = Pr(T >= t) (1.1)
For any specification of t in terms of a density function, there is a

mathematically equivalent hazard functiou, h(t), which is the conditional
density of T given T > t > O; viz:

h(t) = ( f(t) ) (1.2)
1 - F(t)

the hazard rate of T, h(t), can be interpreted as the transition rate at time
t given survival in the state up to at least t. To see this, note that for short
6.t > O

h(t)6.t = (f(t)C:..t) � Pr(Tt[t.,t+C:..t) = Pr(TE[t t+6.t)1 Pr(T >-- t) (1 3)l-F(t)
�

Pr(Ttt.J ' -

' ,

is the transition probability in the short interval [t, t + 6.t) given survival

up to the start of the interva!. Notice that the hazard can alternatively be

expressed as the logarithm change of the survivaJ function and, conversely,
that the hazard function allows us to estimate the survival function by:

S(t) = eXP[-lt hudll] (1.4)

o Hazard functions and censored data

Hazard functions have the distinct advantage of handling survival peri
ods corresponding to individuals that started a spell of unemployment and
were still in the same status when they were last interviewed.U If we do
not include information corresponding to individuals with unfinished spells
(so-called censored data) in our estimations, we throw away part of the
data set and introduce a serious bias against people with longer spells of

unemployment,

11 These would constitute a problem for a standard regression model where the de

pendent variable was the length of the spell of uueuiployrnent.



RE-EMPLOYMENT DYNAl\IICS OF' THE UNEMPLOYED IN MEXICO 37

1.5.1. Cornpeting risks specification

When there is only one unemployment spell, but more than one possible
destination out of unemployment, a competing risks specification of hazard
functions is required (Van den Berg, 2001). In the case analyzed in the next

sect.ion, a person who is unemployed can find a job as a formal or informal

employee, become self-employed, or go out of the labor force.
To specify this, let there be M possihle job status destinations out of

unernployment. Then, there are AI random variables, tUj, associated with
each state, indexed by In (That is, when an individual is unemployed, there
are M "latent exit times"). \Ve can now state that the density function of
exit times from unemployment into state j is fum(tuj) and that the total
of survivals in i; that leave unernployment is the sum on m of those who
leave this st.ate in order to go to the destiuy m:

l\[

h(t) = ¿ hum(tuj) (j = 1, ... M; j =1= u)
m=1

In this formula, hum(tu.i) is defined as the hazard function associated
to a specific destiny a!1(1 fínally, we have the hazard function conditional on

survival up to time t given by:

hum(tuj) = fum(tuj)/ exp[- J. hum (u)du] (j = 1, ... , M; j =1= u)
tU) o

o Competing risks and censored data

For estimation purposes, we assume that unobserved determinants of the
transition rates to the possible destinations are mutually independent. 12

If this assurnption holds, it is a valid procedure to estimate competing risks
hazards with one hazard funct ion for each possible destination, as if the

on!y clestination out of unemployment was the one estimated in the cor

responding hazard function. This procedure requires including individual
departures to a state different than the one corresponding to the Iunction,
as part of the censored data seto

12 If this assumption does not apply, the right-censored is dependent, and a more

elaborare estimation is required. Cfr. Heckman and Singer (1985).



1.5.2. Hazard function specifications

Por estimation purposes, in the fol!owing section we work with 'rnixed pro
portional hazard' specifications -also called Cox proportional hazards, This

type of specification has two parts: a 'baseline' hazard (which captures time

dependence in a common way for al! individuals) and a 'systematic part'.
This latter takes the form of an exponential function and depends on a

number of observed co-variates, X. (which in our estimations are an indi
vidual's observed characteristics, and year and location specific dummies).
Thus, the hazard rate is multiplicative in al! the separate elements of the
covariates:

hum(tum) = hom(t)exp(,B'.l') (j = 1, ... ,M; j i= u) (1.5)

where x is the vector of measured explanatory variables for the individual
and (3 is the vector of unknown regression parameters associated with the
explanatory variables. (This vector is assumed to be the same for al! in

dividuals). The parameters in (3 are estimated with máximum likelihood

methods, which accounts for censored survival times. The baseline hazard,
hom(t), captures the common hazard among individuals in the population.
The hazard ratios, computed by calculating the exponential of the param
eter coefficients, are useful in interpreting the results. If the hazard ratio
of a co-variate is larger than 1, an incrernent in the factor increases th€
hazard rateo If the hazard ratio is less than 1, an incrernent in the factor
decreases the hazard rateo

As stated in the review of job search models presented in section 2,
hazard rates are determined by variables that affect job offer arrival rates,
and by those that determine an individual's probability of acceptance of a

job offer. In accordance with these models, the right-hand side component
of (1.5) must include, in a reduced form, variables that are expected to affect

escape rates out of unemployment vía these channels. These are specified
in the following subsection. The length of unemployment in the hazard
functions estimated and discussed next refers to the calendar time after th€
first interview of an individual (the first quarter of the corresponding year).
Hence, the length of unemployment prior to the day of the interview in th€
first quarter of the year is included as a covariate in vector X.

Since our analysis considers exiting unemployment to one of four mu

tual!y exclusive destinations (formal or informal employee, self-employed or

í'\l1t nf thp 1�h()r fnrr-p) fnllr lHl'7!':\rr1 fllnrtinn¡;: p�rh í\tlP uT1th � ¡;:np{·if1(·�tinn
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Unobserved heterogeneity

11 the specificat.ion (1.5), sources of observed individual heterogeneity af
ect ing hazard rates are captured with the vector x, which in our estima
ions represent an individual's observed co-variates, and year and location
pecific dummies. The presence of unohserved (or omitted) heterogeneity
.etween individuals can bias the coefficients estimation of the explanatory
ariables in the hazard model and cause an overestimation of the negative
urat ion dependence (see Van den Berg, 2001). This is because people who
ave a high unobserved random component are more likely to experience
he event of ínterest early, so that the sample of individuals that survive
, a seleeted sample with relatively small random effects. That ls, 011 av

rage, individuals wíth relatively high hazard rates for reasons unobserved

'y the analyst (e.g.work ethies, lack of preeautionary savings 01' hígher in

ertemporal rates of return) leave unemployment first. Henee, samples 01
urvivors in unemployrnent are selected. If this sample selection problem is

nportant, it must he adequately dealt with. Most notably, negative dura
ion dependence at the individual level, and unobservecl heterogeneity, both
-ad to negative duration dependence of the observed hazard rate, but they
ave different poliey implications. Negative duration clependenee implies
hat emphasis should be put on the prevention of long-term unemployment
pointing to the usefulness of policies aimed at intervening long before indi
iduals become long-term unemployecl). This type of policy, however, will
'e inadequate if unobserved heterogeneity is the cause of negative duration

ependence of the observed transition rateo In this case, policies should be
imed at the sereening of the newly unemployed.

'Ve also estímate a variant of (1.5) that ineorporates unobservcd het

rogeneity to check that results without it ate not biased. For this purpose
le follow l\Ieyer (1990) and specify unobserved heterogeneity across individ
als by assuming that, if this is present, it is independent of the covariates
1 z , that its distribution has a gamma mixture, and that it enters t.he haz
rd funetion multiplicatively, Hence, we define ni as the randoin variable
or each individual, i, and specify the hazard function as:

h"",(tll",) = hom(t)exp(8'x)!1i (j = 1, ... ,M: j =1= u) (1.6)

Co-variates

'he vector x in (1.5) of explanatory variables for the estimation of ith
ndividual's hazard rate is constituted by a set of dummy variables. ThE
'11 III IlIV ,,!>ri<lh1p<: pn11<11 nnp if" rpnllÍt·pmpnt io;: flllfillpn <Inri 7.p,·n nt.hprwio;:p
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These sets of variables which have already been discussed in section 1.4.
in our comments to table 2, are the following ones: four dummies for age
group (23 to 28, 29 to 35, 36 to 44 and 45 to 65 years old); three for
education (secondary school, high school, and more than high school); two

for civil status (married with children under 18, married with childreu over

18, or with no children); one for another member of the household working;
four for search method (if the job was located through an advertisement
on the Internet, on radio, or in a newspaper, whether family or friends
were asked to recomrnend a job or to keep thern informed about any job
possibilities, if the job was offered to t11el11, or if they went to an employment
agency); three for previous job status combined with their reason for leaving
their previous employment (formal and left voluntarily, formal and laid

off, or informal and laid off), one for an urban area: one if they received
a payment associated with separation from their previous job, two that
capture year effects (2006 and 2007) and finally, 31 dummy variables are

included to control for geographic regional differences (Mexican states).
As mentioned in the last paragraph, the previous length of unemployment
reported by the individual on the day of his first interview, must be included
as an explanatory co-variate. In our preferred specification, three dummy
variables capturing time already spent in unemployment, are incorporated
in the estimated hazard function. These were: more than one rnonth, but
less than two; between two and four months, ancl more than four months.

The omitted variables in the estimation of hazard functions are: age
group between 18 to 22 years old, less than seconclary school, single, no

other member of the household working, directly contacted t.he business
establishment to search for a job , previous job was informal ancl left it

voluntarily, located in a rural area, receivecl no payment associatecl with

separation from previous job, less than a 1110nth in unemployment, ínter
viewed in 2005, and located in the capital of the country.

1.6. Results

1.6.1. Deierminanis 01 Job search dumtion

Tables 4 and 5 report results for hazard functions corresponding, respec
tively, to specifications in (1.5) assuming no unobservecl heterogeneity a11(1

(1.6) assuming heterogeneity exists, and for different job status destina
tions. They report hazard ratios for co-variates determining escape rates

from unernployment to formal ami informal salaried jobs, to self employ
ment , and out of the labor force. None of the signs in hazard ratios in table
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4 differ from the corresponding ones in table 5. The value of their corre

sponding pararneters do not differ significantly, either. This suggests that
unobserved individual heterogeneity is not an important source of bias. and

'

we, therefore, concentrate the following analysis in results reported in table
four.

Table 4
Hazard [unctiotis [or unemployed mole uiorkers

(Cm: Proportiotial Model)
(Time of unemployrnent afier first inieruieui in days)

Variable Transition rates [rotri unemploumerit to:

Formal Informal Self-em- Out of
Job salaried ployment labor-

Job force

Age

23 to 28 years old 1.1221 .9899 1.9350 .6550

[.0778]* [.0514] [.4527]*** [.0681]***
29 to 35 years old 1.0788 .9351 2.0554 .5951

[.0860] [.0524] [.4930]*** [.08\12]***
36 to 44 years old .9544 .8849 2.6592 .530:3

[.0877] [.0531]** [.6338]*** [.0838]***
45 to 65 years old .6\167 .7509 2.3858 .92\16

[.0709]*** [.0461]*** [.5982]*** [.1325]
Educaiion.

Secondary sehool 1.4742 .8344 1.1990 .9\178

[.1107]*** [.0330)*** [.1706] [.1176)
High sehool 1.5120 .6536' 1.2440 1.0237

[.1282]*** [.0388)*** [.2245] [.11\19J
l\lore than high sehool 1.2166 .4559 1.3240 .8981

[.1083]** [.0318)*** [,2150]* [.0\167)
Civil status

l\larried or head of house- 1.3244 1.2771 3.1429 .7242

hold & ehildren under 18 [.0968]*** [.0638]*** [.5613]*** [.103:3]**



anaOle 1 ranSHwn rates jrom. unemptoyment ro:

Formal lnjormal Self-em- Out

Job salaried ployment labo

Job [ore.

head of ha use- 1.2508 1.1554 2.2905 .994

rt children or [.0895]*** [.0598]*** [.4228]*** [.12:
ler than 18

Worker in the household

Searcli Methad

.per, radio 01" 3.2566 1.3057

[.2370]*** [.1096]***
or friends 2.3504 2.4380

[.1510]*** [.1067]***
ed you a job 1.1648 2.7228

[.1672] [.1413]***
serv ice, priva- 1.1023 .6405

ency and others [.1851] [.1135]**
Previous Job status and reasan why he left it

lb was formal l.9075 .7214 .8322 .622

5 previous job [.1160]*** [.0458]*** [.1332] [.06!

1 was informal .5231 1.3534 .7082 .619

[.0494]*** [.0506]*** [.0986]** [.06�
ib was formal 1.7946 .7613 .7383 .259

, [.1187J*** [.0507J*** [.1252J* [.041
Urban area

I 1.3761 I .8178 I 1.1270 I 1.15

r 1 nnAl*** r n<Jo.,l*** r 1 "011 r 1."
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Table 4

( continued)

Variable Tromsitioti rutes [rotti unemployment toe

Formal Informal Selj-em- Out of
job solaried ployment labor

Job force

Lutnp-sum Job separaiiori payment

.7090 .6747 .7210 1.8150

[.0942]*** [.0846]*** [.1761] [.2348]***
Preuious lenght of unem.ployment

More than 30 to 60 days .8342 .6348 .6383 1.1137

[.0652]** [.0437]*** [.1088]*** [.0950]
More than 60 to 120 days .6628 .6819 .3735 1.0972

[.0685]*** [.0578]*** [.0948] *** [.1096]
More than 120 days .5386 .4638 .4237 .9631

[.0717]*** [.0581]*** [.1252]*** [.1119]
Year control

Year (2006=1) 1.1637 1.0343 .9883 .8224

[.0702]** [.0416] [.1294] [.0728]**
Year (2007=1) 1.0065 .9822 .9507 1.1312

[.0614] [.0396] (.1235] [.0933]
Controls for I\Iexican state effeets (31 dummy variables)

Observat.ions 6322 6322 6;322 6322

Notes: Standard errors are in parentheses, One, two and three ast.erisks indieate

signifieance at the 10%, 5% and 1 % significance level respectively, Reference category:
age group between 18 to 22 years old, less than secondary school, single, no other mem

ber of the household working, attended directly to the establishment to seareh for a

job, previous job informal and left it voluntarily, located in rural area, reeeived no pay
ment assoeiated to separation from previous job, less than a month in unemployment,
interviewed in 2005 and located in the capital of t.he country.

o Time dependency and hazard rates

Hazard rates to formal or informal salaried jobs, or to self employment as

implied by figures in rows 20-22 of columns 1, 2, and 3 of table 4, indicate



that the longer an individual searches for a job, the Iower their hazare!
rates out of unemployment are. These results suggest that workers' and

employers' behavior change as the length of the unemployment spell of the
worker increases, This could be either because search intensity of work
ers decrease with the length of unemployment, or because job offers arrive
less frequently, the longer a worker is unemployed (e.g. because employ
ers take the view that too long a period of unemployrnent semis abad

"signal", or because their productive ability effectively declines). This alsc

highlights the usefulness of tirnely interventions befare individuals becorne
unemployed 011 a Iongterrn basis.

Table 5
Hazord functions [or unemployed tnale uiorkers

(Cox model with unobseruable heterogeneity)
(Time of unenuiloument añer interoieui in daus)
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Table 5

( continued)

Variable Hazard raiios

Formal Informal Out of
labor [orce

More than high sehool 1.7434 .3204 2.2075

[.2418]***. [.0340]*** [,4809]***
Civil status

Married 01' head of household 1.3800 1.3925 .1207

and children under 18 [.1656]*** [.11 70]*** [.0354]***
Married or head of household 1.3177 l.1134 .3123

without children or children [.1586]**' [.0921J [.0710J***
older than 18

WOTkeT in the household

1.1 706 .9619 1. 24GO

[.1093J* [.0594J [.1840J
Search method

By newspaper , radio 01' internet 7.4060 1.2689

[1.7990J*** [.1328J**

By family 01' friends 2.7572 3.8636 !:
[.3252J*** [.3753J*** .,j

They offered you a job .9533 9.1609

[.1710J [1.8887J***
Gov. emp. serviee, private 1.2089 .7234

emp. i1gellcy and others [.2692J [.1390J*
Preinous Job status and reason why he lejt it

Previous job was formal and 3.2202 .4863 .3427

left his previous job voluntary [.5182J*** [.0438J*** [.0734J**'
Previos job was informal ano .4035 1.9553 .2809

layoff [.0508J*** [.1596J*** [.0634J***
Previous job was formal and lay 2.8894 .5749 .0988

off [.4383J*** [.0530J*** [.0339J***
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Table 5

( continued)

Variable

Formal I
Urban. area

1.7162

[.1923J***
Lump-euni Job separaiioti pa

.6017

[.1229J**
PTevious lenght o] unemplo!

More than 30 to 60 days .7691

[.0922J**
I\lore than 60 to 120 days .5629

[.0896J***
More than 120 days .4266

[.0896J***
YeaT control

Year (2006= 1) 1.1802

[.1146J*
Year (2007=1) .9613

[.0958J
Controls for Mexican state x

effects (31 dummy variables)

Unobservable heterogeneity .6374

[.2865J**
Observations 6322

r.andard er rors in parenthescs. One, two and three as t.eris ks ind

. % significance level. Reference category: age group be twecu 11

.chool , single, no other member of the household working, at

.o se arch for a job, prevlous job informal and left it vol unt ar i

oayment associate located in rural area, recej ved no payrnent a:

....1.., 1",,,,,.., th",n '" ...."""th in ",;",n� .... l""u • ..".,.nt ;nt.., .. "i",,,,,,,rl in ')(U)_� <>n�



ive t.uue uurur.ion prevans wueu uuonserveu llelerogeneny lS mcorporat
LS part of the specification, That is, aft.er comparing the figures obtain,
vhen estimations are based on the model in (1.6) (which incorporates uno

erved sources of heterogeneity that are not readily' captured by covariat
n x) with those obtain in (1.5) (which does not incorporate them), 1

eject the hypothesis that negative time duration is attributed to uno

erved heterogeneity biasing specification results, and we cannot reject t.

iypothesis positing that it is attribnted to negative duration dependen
rt the individual leve1.13

Instead of capturing the effect of the co-variate, "previous length 11

mployment", by a set of co-variate dummy variables, table 6 presents 1

ilternative estimation. This one captures it with a variable representin
'length in unemployrnent", in units of two weeks, its squared value, al

t's value to the third power. Results were not substantially different th:
hose in table four.

> Hazarcl rates and the economic cycle

l'hese results are consistent with the contention that during years in whi
;OP growth accelerates, formal job offers arrive faster to unemployed wor

:rs.14 The last two rows of the first colunm of table 4 imply that the wor

rs' escape rate from unemployment to formal jobs was 16% higher in 201
han in 2005 and 2007.15

Conversely, the results in the fourth column oftable ,') state that, duri:
ieriods of economic expansion, individuals search longer before opting o

If the labor market as is apparent in the last two rows of the third colun

13 Because we work with 'rnixed proportional hazard ' specifications -also called e

rroport.ional hazards- there is a baseline hazard, h,,(t), which captures the comm

.azard among individuals in the population. It is, therefore, possible to graph, as

"ausei and Tasci (2004), the baseline hazards evaluated at the means of the co-variai
or specification (1.5) and (1.6). and assess differences in changes in the probability
.nding a job as the time changes. This is another possible source of duration depender
hat is not considered here because of the relatively short duration captured by t

ommon hazard (It is not longer than three months in these estimations).
14 As shown in graph 1, relative to corresponding rates in 2005 and 2007 -whí

re the years with slow growth- the average of GOP growth rates during the first t'

.uarters of 2006 are almost twice as high.
15 Results also indicate that exit rates to informal employment and self-ernployrne

rp n()t st nt i st ir-a l lv «ic-rrifir-n nt.lv rpbt,pn to tho r-ln rn rnv v::lri�hlp" rpnrp"pnt_íno- VP::lr.;;: UTi
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of table 4. In years of slow economic growth, unemployed individuals go
faster to the non-participation state (the counterpart of high hazard rates

to the non-participation state are longer spells of job searching).
The results associated with exits to formal employment suggest that

public fuuding to active labor market intermediation in this segment of the
market should be countercyclical: as the economy slows down, more time is

required by individuals to find a formal job which offers them an acceptable
wage. A related remark is valid for individuals opting out of the labor force:
net gains for potential participants in training programs targeted at the

unemployed are larger, since opportunity costs for individuals to be in the
labor market during the downswing phase of the cycle, are lower.

Table 6
Hazard functions [or unemployed mole uiorkers with previous Job experience

(Cox Proportional Model)
(Time of unemploument ajter firsi interview in two week periods)

Variable Transition ratee [rom unemployment to:

Formal I Informal I Selj-em- I Out of la-

ployment bar force

Age

23 to 28 years old 1.1154 .9872 1.9534 .7480

[.0724J*** [.0458J*** [.4554J*** [.0601]***
29 to 35 years old 1.0865 .9615 2.1330 .7064

[.0819] [.0470] [.5069]*** [.0844]***
36 to 44 years old .9598 .9233 2.8016 .6689

[.0835] [.0486] [.6608]*** [.0860]***
45 to 65 years old .7243 .7868 2.6008 1.1059

[.0702J*** [.0422]*** [.6449]*** [.1271]
Education

Seeondary sehool 1.5100 .8466 1.2195 .9296

[.1080]*** [.0287]*** [.1707] [.0794]
High sehool 1.5224 .6712 1.2928 1.0404

,

[.1215]*** [.0361J*** [.2310] [.0892J
More than high sehool 1.2640 .4840 1.4526 .8826

[.1075]*** [.0316J*** [.2333J** [.0706J
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Table 6

( continued)

Variable Tmnsition m

Formal Injot:

Civil status

Married or head of house- 1.2459 1.195

hold and children under 18 [.0867]*** [.052[
Marr ied or head of house- 1.1998 1.099

hold wit hout children or [.0823]*** [.050:
children older than 18

Worker in the house

11.0652 1.9833[.0565] [.030'
Searcñ Method

By newspaper, radio or 3.0628 1.241,

internet (.2097]*** [.097�

By family or friends 2.1973 2.256

[.1350]*** [.089�
They offered you a job 1.0669 2.475

[.1491] [.llQi
Gov. emp. serv., priva te 1.1026 .6620

emp. agency and others [.1769] [.113�
Preuious Job status and reason

Previous job was formal 1.8450 .6939

(.1068]*** [.041�
Lay off .5110 1.290

(.0479]*** [.042L
Previous job was formal 1. 7771 .7388

and lay off [.1110]*** [.046t
Urbosi area

I 1.3972 I .8416

r na7al*** r 0"'"



Table ti

( continued)

Transition raies Jmm unemployment to:

Formal Out o.

bor Jo

ump-sum Job sepamtion payment

'revious lenght oJ unemployment

.9294 .8349 .6998 1.086(

[.0391]* [.0293]*** [.0694]*** [.0400
1.0026 1.0110 1.0238 .9924

[.0052] [.0044]** [.0121]** [.0040
1.0000 .9998 .9996 1.000<

[.0002J [.0001] [.0003J [.0001
Year control

1.1444 1.0034 .9641 .9571

[.0654J** [.0356J [.1242J [.0641
1.0079 .9471 .9262 1.134::

[.0585] [.0338] [.1196] [.0721
e effects (31 dummy variables)

I 6322 I 6322 I 6322 I 632

; in parentheses. One, two and three asterisks indica

j 1 % significance level.

eh methods

r a formal job vía newspapers, radio and ti
ment faster than those relying on their socia
not surprising that these two search methoc
than attending to establishments directly (fa
rever, it is surprising that these methods ar

1!-"l1l �p�r('hinfY fnr loh vi::. (TOVP1'nmpnt Ptlln)o,\
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services, via governmental programs of ternporary jobs, or through prívate
employment agencies. This result suggests that, in Mexlco, these interme-

,

diation services must be subject to revision and improvement. They might
help individuals to find a job, but not to find one faster.l"

In turn, as expected (Calvó Armengol anel Ioannides 2005), those re

lying on family and social networks to be informally employed escape un

employment faster that those having to search via different methods.

o Age, education anel hazard rates

As shown in the fourth row of columns 1 and 2, relat.ive to younger persons,
indíviduals take longer to finel a salarieel job -forrnal or informal- when
their age is between 44 and 65 years old.!" These results suggest the neeel
for programs that help individuals over 44 years old to find a jobo By
contrast, relative to the rest, individuals over 36 years old spend less time
in unemployment before starting to work as self-eniployed, suggesting work

experience is an advantage in this job status. In turn, the fourth column of
table 4 indicates that the first ones to get discourageel about the possibility
of finding an acceptable job are youngsters uneler 23 years old ami senior
workers over 44.

Regareling the results on how education levels affect unemployment
eluration according to different job status destinations, those in the fifth
row of columns 1 and 2 of table 4 show that individuals with less than a

secondary education (corresponding to the omitted dummy variable in the
estimated hazard functions) become informal employees faster than more

educated unemployed workers, Conversely, relative to the rest, individuals
with low education levels require longer job search spells for formal jobs.

It is possible to suggest two reasons for these results. One is that most

firms rcquiring workers with low skill levels self-select into the informal
sector, hence, relative to the formal sector, Job offer arrival rates are higher
for them in the informal sector. The other one is that workers with less
eelucation might be less willing or less likely than more educated workers,
to afford paying the benefits associated wit.h forrnality, Therefore, their

acceptance probability of jobs in the formal sector is lower. These two

16 A different interpretation is also possible, namely that the result is not beca use of
the efficiency of the search met.hod, but because of a self-selection of this method by
individuals with low potential productivity.

17 A distinguished feat.ure of Mexica n labor legislation may jeopardize these age

groups' prospects of exiting unemployment t.o a formal jobo This is t.hat , once in a

job, there is no age for compulsory retirement. Hence, potential employers consider that

if laid off, they have to be indemnized.
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vage costs of formal jobs, as is the case with the Mexican economy,
mployers will be willing to incur these costs if they are able to transf
o their workers in the form of lower salaries. \Vorkers with less ed

uight be less willing or less likely than more educated workers, te

.aying the benefits associated with forrnality: at low levels of incom
liscount rates are so high that the perceived benefits do not match t

,f giving up actual levels of consumption.

· S ignalling

n contrast to what happens in tbe search for informal jobs, worl«
eft their previous jobs voluntary, beeome formal employees fasu
zorkers who left them involuntarily, This suggests that job dismis
10t constitute an adverse signalling in informal jobs, whereas, for
obs, they do. They might suggest to potential employers that, rel:
zorkers who voluntarily left their previous job, their productivity i:
s posited by the work of Canziani and Petongolo 2001, referred te
heoretical review section of this papero

· Escaping to formal jobs

legarding deterruinants of duration in unemployment for those tha
ormal job, from the first column of table 4, it is possible to infer
f individuals requiring the shortest searching time. These are indi
zho are located in urban areas and enter unemployrnent for a reaso

han being laid off, who were formal workers in their last job, young
4 years old, with a secondary education or higher and that conta,

,ew employer via newspaper, radio or the Internet. In addition,
tates that, relative to single workers, married ones with children
fford to look as long for a suitable job and that, alternatively, th
eceive more wage offers.

Finally, as follows frorn row 18, when a person with these char
ies has no resources (provided by a lump-sum payment for job sep
I"Om his previous employment), he is employed faster. This is b
elative to those that count with a "financial cushion" to finance tI
earch, they cannot look so long for a job with desired characteristi

· Escaping to self-ernployment
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dividuals take longer to hecome self ernployed, ami why human capital.
captured by education levels and by heing between 23 and 44 years old,
helps them find a job faster.

An interesting result is related to the statistical significanee of the
variable of the individuals who are not the only person in the household
earning an income. If another memher of the household works, as well,
individuals take longer to exit. from unemployment to self-employment.

o Escaping to non-participation

Figures in t.able 1 indicate that a non-negligible percentage of job seekers
opt out of the labor market in Mexico, and that this percentage is larger for
those whose previous employment was informal. This stylized fact has been
previously pointed out -for l\Iexico and other Latin-American countries

Duryea et al. (2006). These authors est imated deterrninants of the Iike
lihood of these transitions. Our approaeh differs from theirs in that it
estimares, instead, how long it takes for those in unemployment to become
diseouraged about finding a job; our results allow IlS to state that workers
whose previous job was informal, search for a short.er period before mov

ing out of the labor force, ami to quantífy how much longer a worker with

previously formal job experience wil! persist in his search for a jobo

1.6.2. Escaping io informal salaried jobs and the conirouersu of labor truirkei
seqmentaiion

In the previous subsection we highlighted a difference in behavior between
two groups of homogenous individuals that only differed in their previous
job status. This was regarding their persistence in searching for an ac

ceptable joh before moving out of the labor force: relative to those whose
previous experience was in an informal job, individuals whose job experi
ence before transiting to unemployment was in the formal sector, search
for jobs for a longer time before moving out of the labor force. Why would
the forrner opt out to non-participation in the labor force SOOIIer than the
latter? One answer to this question is that those with better employrnent
stories have higher expectations of receiving an acceptable job offer because

they signal to prospective employers a higher potential productivity,
If this is the correct answer, another implication of signalling to pros

pective employers a higher potential productivity with their employment
story, would be that a previously formal worker is expected to exit unern

ployment faster than a similar worker whose previous job was informal. Our
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results indicate that, controlling for other determinants of unemployment
duration, this is indeed the case regarding hazards out to formal employ
ment, but not out to informal salaried jobs.l"

The figures in rows corresponding to previous job status in columns
1 and 2 in table 4 indicate: a) that relative to those who were previously
formal, those that had had an informal job status require longer search
periods to find a formal job; b) that those who were formal workers in their
last job require more time to find an informal job than individuals with
similar characteristics, but that were informal in their last jobo That is,
relative to those that remain informal workers, those changing from formal
to informal job status took longer to find their jobo Why would a previously
formal worker take longer to find an informal job than an individual with
the same observed characteristics except that he was an informal employee
before entering uuernployment'r-"

e Unsegmented labor markets

A first hypothesis of why this occurs follows the lines of reasoning implicit
in frameworks suggesting integrated formal and informal labor rnarkets:
workers voluntarily shifted their job status, which implies that a compen
sating wage premium aboye formal wages was offered to them. They might
take longer to find a job because their knowledge of informal labor market
conditions is 110t as good as that of workers with previous informal jobs,
but they improve their income relative to staying formal.

A test of the hypothesis of the existence of a wage premium for moving
from the formal to the informal sector alter a11 unemployment spell requires
comparing earnings obtained by individuals accepting informal jobs, with

hypothetical earnings that each of them would have obtained, had they
worked, instead, in a formal jobo A counterfactual estimation of earnings,
based on Kernel matching methods, allows us to fulfill this requirement.
Hence, we use this met.hod to obtain a group of individuals with statis

tically similar observable characteristics that shitted job status after their

18 This is controlling for the effect of two variables that would imply that these individ
uals escape unemployment faster to informal jobs: search method (informal workers that
search for informal employment are more likely to rely on social and family networks)
and 'Iump sum payments from previous job separation' (the majority of previously in
formal workers are without this type of 'llnancial cushion' to smooth their consumption
and to search for an adequate job match) .

. 19 An alternative answer is that the effect of work experience might be different and
could depend on the sector in which the worker has been occupied (Wolterrnann, 2004).
That is, while formal job experience is required for formal jobs, informal job experience
is prefered for informal jobs.
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'ienced an unemployment spell, but were formal in both their previous am

.heir new jobs. 'Ve call it the control group. The counterfactual estímate
)f what workers in the group that switched status after unemployment
vould have earned, if they had remained formal, were obtained from th
:ontrol group using the matching method.é"

Table 7 presents the workers' average hourly earnings in their new job
elative to their level in their previous jobo The first column correspond
o counterfactual earnings, which, in turn, were those of the control grouj
ibtained with the matching method.

The second col11mn corresponds to those belonging to the group o

mernployed workers that were formal workers and hecame informal em

)loyees.21 A statistical test of the discrepancy in the mean of these tw,

rroups' earnings, rejects the hypothesis of a wage premium obtained b:
noving from the formal to the informal sector after an unemployment spell
3ased on these results, we conclude that, as opposed to what happens witl
vorkers with similar characteristics that, after their unemployment spell
'ernain formal, individuals that were formal in their previous jobs, are no

ietter off in terms of salary if their new job status is informal employment

) Segmented labor markets

\n employment history in the formal sector signals to prospective employer
l higher potential productivity than one in the informal sector signals. On
vould, therefore, expect that an informal job would be found faster by al

ndividual that was a formal worker before entering unemployrnent, than b:
mother one with the same observed characteristics except that his previou
oh was in the informal sector. Our results show that this is not the case

'ows 15 and 17 of table 4 show that it takes longer to find an informal jo]
'01' an individual that was a formal worker before entering unemployment
han for another one with the same observed characteristics except tha
iis previous job status was informal. An explanation is that the informa
:ector was not the first choice for this set of workers whose previous job wa

ormal, but they ended up working as informa!' employees never-the-less.

They spent time searching for a formal job, but got no acceptabl
)ffers from employers in this sector; after a time threshold -dependen

20 The specification of the kernel matching methods, and the assumptions require-
01' their applications are relegated to the appendix.

21 Because the size of the former group resulted smaller than rhe size of the latter OnE

he matching method was applied with replacement., to pair each rnember of the switche
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on availability of resources to finance their job search- they looked for
an informal jobo That is, since they failed to receive acceptable offers
from employers in the formal sector, their search intensity for a formal jol;
decreased, and they concentrated their search efforts in getting an informa.

job.22 In terms of the elements of the job search rnodel referred to in section

1.2., in the first months of unemployment, the main element at work i,
the increase al' the probability of acceptance, given a decreasing patterr
of reservation wages. But as soon as this phase passes, the only element

present in the hazard rate of escaping to the formal sector is the offer arriva

rate, because acceptance probabilities are, in fact, equal to oue. �7e posií
that the lack of formal job offers arriving to these individuals reftects labor
market segmentation.

Table 7

Unemployed mole workers with preoious
working experience in the formal sector

Earning variations of switchers [rom formal to informal jobs

KERNEL Matching Method

Year Counter- fac- Registered re- Differ- S. E. T-stat

tual result sult ence

Formal-Formal Formal-Informal

Hourly earnings relaiiue to preuious Job

2005 1.06 .89 .16*** .0451 3,66

2006 1.06 .91 .15*** .0410 3.56

2007 1.07 .96 .11 *** .0458 2.43

A more complete information set about search behavior would be re

quired to further substantiate this hypothesis. This would require employ
ment surveys to capture if workers search simultaneously for formal and

,22 A similar explanation could be suggested for young unemployed individuals that
beco me self-employed: relative to older workers with more working experience, it takes

them longer to become self-employed because this job status was not their preferred
r\ntlAn 'rh,:::.,,. ;lli,.i�ll" Qru:>nt tlrn,p l"'\i''loLriIlIT f(\r Q�I�r·i¡::'íl ,pn"lnlrnllTIPnt



mrorrnai JODS, or u uo tney (JO so sequenr.iauvr": u rt is t ue case triar r nen

search is sequential, is it after becoming discouraged with the prospect o

achieving their preferred job status, that previously formal workers star

searching for an informal job?

1. 7. Concluding Remarks

A stylized fact of the Mexico's labor rnarket dynamics is that a significan
share of unernployed individuals that found a job as informal ernployees
were formal workers in their previous employment spell. Estirnates of theí:
counterfactual earnings in formal jobs indicate that their wages would havt
been higher if they had found a job there. Based on these results, for thosi
in this subset during the first sernesters of 2005, 2006 and 2007, we arguec
that these kind of switches between job sectors are not consistent witl
the hypotheses implying voluntary movements in response to higher wage
offered in the informal sector. A comparison of the longer lengths of tinu

previously formal employees took to become informal employees, compare:
ro similar inclivicluals who previously held jobs in the informal sector. alsc
indicates that the informal sector was not their preferred option.

We substantiated the hypothesis of an informal job as a non preferrec
option for unemployed workers who previously held formal johs -nnd it:

implications for the labor market segmentation controversy- with an appli
cation of tirne-to-event statistical methods to employment survey data set:

applied quarterly in Mexico since 2005. Wit.h these methods, we identifier
that unemployed individuals who previously held formal jobs require longe:
searching spells and efforts to get a job in the informal sector, relative t(

those with previous informal employment. This is controlling for effect:
attributed to social networks and other search methods, for financial re

sources provided by previous job separatiou, for regional and year effects
aud for other determinants of individual duration in unemployrnent.

The result is consistent with the contention that, after a period o

job searching and, in spite uf lowering their reservation wages, a subse
DI' formal workers that becorne unemployed, fails to obtain acceptable jol
offers which would permit thern to remain in their preferred job status

After this initial phase of unsuccessful searching for a formal joh, thej
COllcentrate their seareh efforts in the informal segment of the rnarket when

23 Oue would like to have answers to the quest.ion: given that your new job is al

informal employee, did you also search for a formal Job? If so, for how long? Wit.h thi
additional information, a multi-spell variation of a hazard function could be applied , a

in Van den Berg (2001). In this framework, searching for a formal Job ami searching fo

�ln i n Frvr-rn n l inh r!'lH h", f':><;�tin")!'Itpd !'I_O;: rliffprpnt �npllo;: t h o t nrllrr OIlP ::lftpl' t.hr- ot.her
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they end up obtaining job payments that lack the benefits associated with

being a formal worker, nor do they receive compensation for this lack of
benefits.

Among the main factors that an analytical model, aiming to explain
this process, should have are the following: rnarket frictions in the for
mal segment of the labor market.i" the increasing costs, as time lapses, of

searching for formal jobs, with the impossibility of financing sueh searches
due to credit rnarket imperfections, low levels of precautionary savings,
and expectations that informal job offers arrive relatively more frequently.
Another factor that could complement the analytical explanation is that
workers might consider the informal job as a temporary one with short

expected duration. That is, that given evidence of considerable mobil

ity between informal and formal jobs in Mexico (Calderon-Madrid, 2000),
workers might have expectations of receiving a formal job offer while work
ing as un informal employee, or during their next unemployment episode.

This has an important implication for public policy design for formal
workers. This is that active labor market policies must not only shield em

ployees from labor market malfunctioning resulting in the risk of prolonged
unemployment, but also from the risk of being involuntarily displaced to a

low income job without the benefits associated with being a formal worker.
Another implication for the design of active labor market programs derived
from this study is that public funding for active labor market programs in
the formal segment of the market, such as training programs targeted at

the unemployed, should be countercyclical. We show that, as the economy
slows down, more time is required by individuals to find a formal job, and
their opportunity cost of being out of a job in that phase of the cycle is
10\ver25• We also demonstrated that the longer an individual searches for
a job in the Mexican labor market, the lower their hazard rates out of

unemploymeut, a result suggesting that workers' and employers' behavior

changes over time, which highlights the usefulness of timely interventions
before individuals become unemployed long-termo

In turn, our study points out that searches for employment in Mexico
via government employmeut services, a public program for temporary jobs,
01' a private employment agency, might help individuals find a job, but
don't help them find it faster than is the case via other methods: we found
that individuals escape unemployrnent faster searching for a formal job via

newspapers, radio and the Internet, and for informal employment , via social
and family networks. This suggests a need for the revision of these kinds
of publicly sponsored intermediation activities.

,

24 Zenou (2008), for example, introduce a urn-ball and coordination failures.
25 A related remark is vaJid for workers opting out of the labor force when the economy

slows down.
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\\'e also assessed what happened with previously informal workers who,
after an unemployment spell, became formal employees. We found t hat they
rec¡uire longer searching spells ami efforts to get an acceptable job offer in
the formal sector relative to those with the same observed characteristics,
but with previous formal joh experience. This result suggests that recent

job experience within a job status might be a signaling device to employers
in the formal sector of t.he c¡uality of an employee's skills. In terms of feed
back for program design, it indicates that entrance prospects into the formal
sector for workers without formal job experience rníght he jeopardized by
malfunctioning of the labor rnarkets due to information asymmetry prob
lerns, and not only by the kind of barriers to entry which are comrnonly put
forth to explain labor market segmentation. Hence, the corollary is that

programs targeting the unernployed with no previous formal job experience,
wil! increase their elfectiveness when accompanied with assessment and cer

tification of labor competency granted by institutíons who have credibility
wit h potential employers.

Last, but not least , this result also has implications for labor legislation
reforms: strict employrnent protection regulations in México might be ag
gravating problerns originating frorn asymmetric inforrnation in labor mar

kets. When employment protection regulations increase the shadow cost

of hiring workers in an environment with asymmetric information, there

might be more reluctance by employers to hire workers with no formal job
experience, In the context of a firrn's limited knowledge of the productivity
of workers, employers take into consideration the fact that they may want
to dismiss them in the future, thereby undergoing costly firing procedures.
Because of this, relative to another worker with equal observed characteris
hes, but corning from a previous informal job, employers would hire those
that signal their potential skills with previous formal job experience.
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Appendix

To construct the required counterfactual earnings in the formal sector of
workers that, after unemployment, move frorn formal to informal jobs, we

followed a matching procedure similar to the one in Pratap and Quintin
(2006). As in the research of these authors, earnings of employees that

changed job status are compared with their counterfactual outcome, liad

they stayed in the same job status. For this purpose, movers from a job sta

tus are paired with stayers in that status that have similar characteristics,
applying propensity score matching methods.é?

In view of the large number of pre-treatment observable characteris
tics, we applied the propensity score method variant of matchíng (Rosen
baum and Rubín, 1983). Thís varíant has the advantage of reducíng the

dímensíonality of the matching problem down to matching on one scalar,
while considering the ímportance of all pretreatrnent variables íncluded in
the analysis. This scalar is the propensity score, P(W), defined as the

probability of switehing from the formal to informal job status after un

employment, conditional on observable characteristics. We incorporated as

predictor variables in a logit regression the following: the reason the preví-
011S job was left, geographic zones where the individual was located; three

categories of family status, civil status; characteristics of their previous job:
part- or full-time, formal or informal sector, whether the individual was a

wage earner or self-employed; age; nine categories of education, and ten of

occupation in their previous job.27

o Counterfactual estimation of earnings in formal jobs of individuals that
end up in informal jobs

Let T be the set of workers moving out of a job status, e, the set of
índívíduals remaíníng ín that status. In turn , y7 and y¡c are defined ,

respectively, as the observed earníngs of preívously formal workers movíng,
after an uuemployment spell, from the informal sector, and of those that
were also formal but finding a formal job, after their unemployment spell.
The average discrepancy ín earnings between formal and informal jobs, T,

(formal sector premíum) is gíven by the followíng rclationship:

26 This procedure to estimate counterfactual earning of workers is based on assump
tions that are not fulfilled when individuals self-select into a job status on the basis of
characteristics not observed by an analyst. For a specification of the statistical assump

tions under which this procedure is based, cfr. Heckman, Tood and Ichimura, 1998.
27

Logit results are not presented here, but are available upon request to the author.
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T = E(yCIX, Z, sector = 1) - E(yTIX,Z,sector = 1) (1.7)
where X ancl Z denote individual and employer characteristics, respec
tively, We assumed the following conditional independence of Rosenbaum
and Rubín (1983),

yT, yC ..lX, Zlsector (1.8)
The previous condition implíes that selection only take place on observables,
Then the average treatment effect estimator is:

T = E(ycIX, Z, sector = 1) - E(yTIX, Z, sector = O) (1.9)
To estímate T, we denote Pi the propensity score Pt Secior = 1IX;, y;)
of worker i given their vector (Xi, Yi) of individual and employer charac
teristics, Rosenbaum and Rubin (1983) establish that if the conditional

independence condition holds, and propensity SCOFE'S are almost surely in

terior, conditioning on propensity score is equivalent to conditioning on the
covariates themselves,

o The Kernel Matching Estimator

The kernel matching estimator of the average discrepancy in earnings of
these sets, T/{, is given by:

{
L yC G (EL::.l!.i_) }J h11

TK = _1_ L yt -

JEC

.

(LID)NT
iET L G (Pk-Pi)hu

k-EG

where G is a kernel fu nction , and hn is a bandwidth parameter, and the
nurnber of units in the movers group is denoted by NT, Under standard
couditions on the bandwidth and kernel

L YCG (Pj-p.;)J hn
JEC

(1.11)
LG(�)kEC

"

is a consistent estimator of the counterfactual outcome we are interested
in estimatiug. The standard errors for statistical testing are obtained by
bootstrap.



 



Part 2

'rozrarns for unemploved: Casual jobs or better and sustained Job!



 



2.1. Introduction

Because of t.heir precarious economic situat.ion, unemployed workers with
out adequate job-related skills represent a major problem in developing
countries. It is unlikely that t.hey can increase their employability prospects
without government help, partly due to market failures in labour and credit
rnarkets ami partly due to their few resources and chances to find an em

ployrnent with opportunity to 'Iearn on the job' within a supportive work
environment.

The most common instruments availahle in developing countries to

help them are publicly sponsored training prograrns of short duration.
These are intended to be more than an income support mechanism for their
beneficiaries. Their aim is to help individuals back to work and to help them
achieve good joh matches. A knowledge of their effectiveness in achieving
this aim is a necessary feedback for policy makers to continue their funding
or to modify the structure of the programo In spite of the importance of
this feedback, evaluation studies dealing with the performance of this kind
of programs in developing countries have not aelequately dealt with their

impact on beneficiarles' subsequent employrnent histories. Available stud
ies have elealt exclusively with the program's irnpact on wages, on time to
find a job and OIl the probability of finding one - and not on re-employrnent
dynamics.! Moreover, the data sets used for these evaluations would not

even lend themselves to rneasuring the programs' impact on re-employment
dynamics of their beneficiarles. This is because the evaluation design did
not consider applying, as part of their beneficia�ies' surveys, questions that
can capture longitudinal data covering employrnent spells after program
participation. An exception is a elata set collected in 1994 for an evaluation
of a Mexican training program targeted at the unemployed. This one pro-

1
Samaniego (2002), Betcherrnan, Olivas and Dar (2004) and Ibarrarán and Rosas

(2008).
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ies of the program and of eligible individuals that did 1I0t participate ir
t. For each oue of them , the survey registered the length of unemploymení
.pisodes and the duration of subsequent employment. This papel' uses thi.
lata set to estimate the program 's impact on weeks needed by participanti
o find a job and on time spend in that jobo

Our resuts show that the program has positive effects on post-trainins
.mployrnent durations, effects that are ignored by evaluations that fo
.us solely on escape rates of unemployment, re-employment wages or re

.mployment probabilities. 'Ve posit that benefits in yearly income earningr
If participante attributed to improving their empoyability might be large
.nough to compensate the costs of the programo That is, that helping indi
'iduals find sustained employment that provides them the opportunity te

learn on the job' aud to increase their earnings by additional weeks workec
na year might justify costs of the program, even when post-training wagm
ire not inmediately aboye their levels before joining the programo

The program 's beneficiaries could register at one of five type of train

ng institutions or receive training on-the-job at private firms. These insti
utions were administered through a network of state employment offices
.nd differed in their organizational resources, in their capacity to identify
uid adapt their services to the requirements of the area in which they are

ocated and in their clegree of autonomy with respect to the central govern
nent. Because of these clifferences, the impact on re-employment dynamics
,f trainees is not expectecl to be the same at al! places where individuo
lis received their training. We show that this was the case by est imating
orresponcling impacts by geographic area and by the type of institutior

iroviding the training. We also investigate if some participants, with giver
haracteristics, benefit 1I10re than others without them. 'Ve show that the
irogram has heterogeneous effects according 1.0 their unemployment dura
ion previous to training for male workers and for women according to the
eason for leaving their previous jobo

We also project the likely effectiveness of the program in different en

-ironments from the one where it was experiencecl. Based on est.iniatec
iazard functions , we predict the impact of tite program beyond the sample
rarnework. Final!y, for cost-benefit analysis, we consider how the prograrr
ichieves a recluction in forgone income,

The rernainder of this papel' is structured as fol!ows. The progran:
haracteristics and its aims are discusses in section 2.2., with special em

ihasis on its objective of improving the employability of their beneficiaries
l'he data sets used for the evaluation are clescribed in section 2.3., high
ighting relevant iuformation about re-employment dynamícs and identi
ying modalities of the program ancl different inst.it.utions providing the
ervices. TIlf' st;ü.istirl'l I fralllpwork Ilspd in t.h is pVl'l.lnat.ioll nn mr-lv ruu lt i.
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and results are discussed in section 2.5. How to preclict the program impact
beyond the sample frarnework is the subject of section 2.6., as well as wha1
are the implications for cost-benefit analysis that can be derivee! from this
work. The conclusions are in the final section.

2.2. The program and its aim

For years, the Mexican government has funded and administered a training
program targeted at unemployed individuals with previous working eperi
ence. This program, called PROBECAT (the Spanish acronym for Programe
de becas de capacitación para desempleados) has been the governrnent.'s
most important active labor market policy to improve the productivity anc

employability of the unemployed. Although its name has been changec
twice (in 2001 to SICAT, Sistema de capacitación para el trabajo, and ir
2007 to BECATE, Becas a la capacitación para el trabajo), its importance a¡

an active labor market policy has rernained the saine.

The program was initially launched in the late 1980's and after a yearly
registration of less than 50 000 persons up until 1992, it was expandec
eightfold. It achieved a record level of 580 000 trainees in the year 2000
Its beneficiarles receive training, which lasts two to three months, at one o:

many training institutions nationwide or on-the-job at private firms. They
also receive allowances equívalent to one minimum wage while enrolled ir
the program, plus transportation and partial health insurance coverage.é

Individuals targeted with this program are characterized by their risks
of prolonged periods of inactivity and their propensity to find only casua.

and temporary employrnent. This is why improving their employability is 2

main pursuit of the programo To assess if this aim is achieved, a knowledge
of the prograrn 's effectiveness in helping individuals find a 'sustained job .

as opposed to 'any job' is needed.i' This in turn, requires, as a starting point
for an evaluation, information about re-employment dynamics of trainees
such as the one representecl in figure 1. This figure represents an hypothet
ical beneficiar)' of the program who was employecl in a second post-training

2 Other important features of the program are described in Revenga, Riboud ane

Tan (1994), STPS (1995) and Delahara, Freije and Soloaga (2008).
3 In some developed countries and in developing ones during periods of severe eco.

nomic recessions, the rationale of publicly funded training schemes is to offer a ternporary
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or witn prrvate muustry orgarnzations. r ue secono one, wnorn we WI

refer to as mixed training, consists of on-the job training in firms. In th

modality the government pays tite stipend, as well as related costs, whil

partieipatiug employers provide trainiug and are required to hire at leas
70% of trainees upon coinpletion of the programo

o Institutious offering the program

The serviees of the sehool-based training modality are offered in official ii
stitutions associated with the Ministries of Education and Labor. The mm

important are tite following four: CONALEP, CECATI, CETI, and CEBET

CONALEP, Colegio Nacional de Educación Profesional Técnica, is a pul
!ie decentralized body. Both CEBETI, Centros de Bachillerato Tecnológú
Industrial y de Servicios, and CETI, Centros de Ense ñanza Técnica Ir

dustrial, are coordinated by the General Directorate of Technological an

Industrial Education of the Ministry of Edueation. Finally, CECATI, Centt
de Educación para el Trabajo Industrial, is operated by state government:
In addition to these, a nurnber of prívate-sector training institutions, closel
related to industry organizations, but regulated by the Minístry of Labc
can also provide the services of PROBECAT.

2.3. Description of the data

The beneficiaries survey was applied to a representative sarnple of 193
partieipants of the training program (1488 men and 444 women). A surve

with the same questions was applied to an appropriate comparison grou¡
This was integrated by individuals that did not participate in the progran
but were elegible to do so. The answers of the members of this latte

group are needed to infer counterfactual outcomes for participants, namel
what the beneficiarles of the program would have experienced had they llC

participated.

2.3.1. Beneficiaries qroup descripiion and suroioor rotes of their tnember

As shown in table 1, the majority of PROBECAT trainees in our sample par
ticipated in the sehool-based rnodality, Taking iuto eonsideration similar
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Table 1

Proqratri participauts

School Based Modality
Male

89 58 35 66 231 55G

89 58 3" 66 231 550

68 109 28 21 39 3:18

14 70 7 26 6 161

11 o o o o 18

5 o o 8 1 37

47 81 6 54 72 28E

234 318 76 175 349 1391

33 2 2 98

Female

27 2 16 38 103

7 1.5 8 o 82

8 24 o o 46

14 o o o 14

9 o o 7 19

1 5 32 12 58

66 46 56 57 322

46 7 122

legioll, Zone 2: Northern Hegion (excl, in-bond reg.),
Il_hnrlll r-sso-i on in NÍ)rth�rn c:::t�h::u;;o 7,nn,p .ct.. �nllth,prn �



In addition to the time between the end of program participation (marcl
1993) and the beginning of employment, the survey registered whether re

spondents were still in their first post-training job at the moment of the
interview (September. 1994). If that was not the case, it registered the

length of time during which they kept that jobo In turn, for those trainees
with more than one employment spell after training, the survey registerec
the length of time required 1.0 leave their secoud unemployment spell.

Data on the time spent in each job status by individuals who were

trained in the school-based modality, revealed that, after finishing theii

training: a) 34% of male participants had already found a job within >

mouth, b) one out of three of them was still unemployed by the end of the
fourth month, c) one out four remained unemployed by the middle of t1H

year, and d)12% of them spent more than 360 days unemployed.
This is shown in the first colunm of table 3,4 which presents the pro

portion of men who remained unemployed after finishing their training. II
turn, figures in the second column of table 3 indicate that, while 76% Oí

them stayed in their job for at least four months, only two out of three mei

lasted longer t.han six months in their first post-training job, and only hall" Oi

them stayed for at least one year. Finally, of those men who found employ
ment but had left their first post-training job by the time of the interview
the following can be stated, based on the figures in the t.hird column o

table 3: at one extreme, 40% were already employed again within a montt
of loosing their job and, at the other extreme, 9% remained unemployec
after ayear.

In contrast, figures from the fourth and fifth colurnus show that the
unemployment rates of the women with previous working experience whc

participated in the program were significantly higher during the periods
examined. Barely half of these women had found a job within six months
and 32% remained unemployed ayear after finishing the training. In addi·
tion, although employment retention rates for these women were similar ir

pattern to those of the men, the survival rates for each date were relat ívely
lower for the women.

4 This table enables us to visualize implied survival rates in unemployment by means

of the so-called 'Kaplan Meir estimator'. This is an actuarial non-parametric estitnatoi

commonly used in the elaboration of life tables by demographers. It represents exits out

of the unemployment state as a percentage of individuals "at risk". As part of this Iattei

subset, it incorporates information provided by those that remain in unemployment al

the time of their last interview and are identified as "right-hand censored data" (Kiefer
10GR\
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Participants in the School-based trainitu; mor.

Individuals with prior ioorkiru; erperiencc
Percentage of total

fied according t.o reason /J) Claseified accord:

eaving previous job unemploued befare jo

Men Women

are of 0.64 16.89 Less t ho n one 1

her rnont.h

Between Que �

and two mont hs

1S 43.23 31.1 More t h a n two 1

rrk- a nd up t.o three

ng mont hs

was

n with 36.92 38.87 More than I hree :2

ange and up to six

mont hs

1!J.2 13.14 More t han six 1

months

100 100 Total 1

Table 3

plan Meier empirical surniuor functions [or I

(P,'nnf"Jrfin" rernni-n inn in I'''f'h -inh »tntu»



Table 3

( continued)

Mule unth. preuious

u:Ul'ki71g t-:XjJr:TÚ'TlCe

lntcrnal luituil Empluy Secoiul Init

in days uuempun) ment -unemploy une

ment ment '11lf1

30-60 0.48 0.90 0.42 0.7

60-90 0.39 0.85 0.32 0.61

90-120 0.33 0.76 0.26 0.61

120-150 0.29 0.71 0.23 0.51

150-180 0.25 0.68 0.17 0.5:

180-210 0.21 0.65 0.14 0.4!

210-240 0.19 0.62 0.10 0.4'

240-270 0.17 0.59 0.08 0.4:

270-300 0.16 0.57 0.06 0.41

300-330 0.14 0.54 0.04 0.3'

330-360 0.12 0.51 0.03 0.3:

360-365 0.11 0.51 0.03 0.3:

O bserva- 1432 1369 666 354

tions

Censored 161 773 21 114

spells

Cornp le ted 1271 596 645 240

s pel ls

.3.2. Comparison g1'O'Up description and surou

1. sample of unemployed individuals with previc
TPrp l(){)kin O' fnr � inh 11011 t hp rhah:.u.;,:. AH 'urh if,h PRn
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of persons that were eligible for the programo The survey was applied to
548 persons (316 men ancl 232 women). They were part of the National

Survey of Urban Employment (ENEU) corresponding to the first quarter
of 1993. Additional questions were appended to this survey to capture
unemployment and employment spells as obtained in the survey for program
participants.f

Table 4 indicates the percentage of these indivíduals that stay in each

job status. It can be interpreted in the same terms we elid with table 3,
corresponeling to participants of the training programo

2.4. Statistical ruodel

Hazarel models take as the point of departure the definition of a nonnegative
continuous random variable T, which represents the spell eluration with a

density function, f (t). This function f (t) has a corresponding survivor
function, simply defined as 1 - F(t), i.e., as the probability that eluration
wil! equal 01' exceed the value t (where F(t) is the elistribution fuuction).
In turn, the hazard function, h(t), is given by:

[ J(t) ]h(t) =

1 _ F(t) (2.1)

In this relationship, h(t) can be interpreted as an exit rate or escape rate
from the state, because it is the limit (as � tends to zero) of the probability
that a spell terminates in interval (t, t + �), given that the spell has lasted
t periods. Some people who started a spell of employmentyunernployment
in a given job status may still have been in the same status when they were

last intervieweel. Data for these people are called censored, and they would
constitute a problem for a standard regression model where the dependent
variable was the length of the spell. If we exclude people with unfinished
spells, we throw away part of the elata set and introduce a serious bias
against people with longer anel more recent speJls in each of the job sta

tuses. Duration moelels have the distinct aelvantage of being able to hanelle
censored data effectively (Kiefer, 1988).

5 Unlike program participants that were int.erviewed with base-Iine and retrospective
surveys, those in the comparison group were interviewed using the panel-Iinked structure

of the ENEU survey. The first survey was applied during the first quarter of 1993 and
the other ones as individuals were re-interviewed as part of the panel structure of the

survey in subsequent quarters.
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Mole with working experience Female working experience

lit f-e roa 1 lnitinl Emplu!) Secinvd Initíul E'1Ilplo!) Sccond

in Juy� u ueiuplo y n¿�lIt. u,nt::mploy un�mploy 'Hwnt unemplo.1.J

meut meut meni tneut

0-30 0.80 0.96 0.90 0.87 0.98 0.86

30-60 0.63 0.95 0.77 0.73 0.97 0.76

60-90 0.42 0.89 0.74 0.64 0.93 0.72

90-120 0.35 0.82 0.66 0.61 0.86 0.68

120-150 0.31 0.76 0.51 0.54 0.75 0.63

150-180 0.27 0.67 0.37 0.48 0.71 0 ..51

180-210 0.23 0.64 0.37 0.45 0.63 0.51

210-240 0.21 0.60 0.37 0.41 0.57 0.51

240-270 0.18 0.55 0.31 0.40 0.56 0.51

270-300 0.17 0.51 0.31 0.37 0.54 -

300-330 0.14 0.49 - 0.35 0.44 -

330-360 0.13 0.42 - 0.34 0.44 -

360-365 0.13 0.41 - 0.34 - -

Observa- 273 224 71 164 99 35

tions

Completed 238 96 35 108 41 13

spells

Censored 35 128 36 56 58 22

spells

> Mixed proportional hazard (MPH) specification

lO estimate hazard rates out of a state we assume a mixed proportiona
iazard (MPH) specification. This has two parts: a 'baseline' hazard and e

systematic part'. The former. ho (t), captures the common hazard among
ndividuals in r.he nonulatinn and t.he lat.ter the individual heteroveneirv
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through the effect of a set of co-variates on the hazard rateo In addition,
t he systematic part is also composed of two parts: observed individual
characterist.ics, X; and a dummy variable, Z, indicating whether 01' not

the individual participates in the program.f A fnrther assumptiou adopted
here is that the 'systematic part.' of the hazard takes form of an exponential
function. Thus, the hazard rate is multiplicative in all the separate elements
of the co-variates, víz: 7

h(tIX, Z) = ho(t) exp(X,8 + Z)) (2.2)

The survival and baseline function can be calculated by:

S(f: X) = So(t) 11 exp(X,i3 + Z¡)dll (2.3)

ll.So(t) = exp - hudu (2.4)
• (1

Where S(t; x) is the survivor function represented by (1- F(t)) in the
denorninator of (1).

The conditional density function of the realized t (duration of leaving
t.he state}, conditional on X and Z, tlX, Z, follows from multiplying (2.2)
and (2.3). Hence expected duration in the state is given by:

ED = 100 t¡(tIX, Z)du = 1x th(tIX, Z)S(t; X)du (2.5)

o Multispell proportional hazard models

By construction, t.he durat ion of the first post-training job, te, starts after
the moment at which the first spell 01' unemployment tul is realized. Mul
tispelllvlPH models enable us to capture the dependence between states by
including tul as an additional covariate in the hazard for fe.8

6 This assumes that the different services provided by the multidimensional nature

of the training program are adequately capt.ured by a single binary variable.
7 lu, (t) gives the shape of the hazard function for any given individual and the level

of the hazard function is allowed to differ across individuals.
8 Cfr. Van den Berg (1999) for a survey,
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In turn, the dependence between the length of the second spell 01

unemployment after training (tu2) and the el uration 01' the previous twc

states, te and tul, can also be captured. This is achieved by including
these two duration variables as additional co-variates of the systematic
part in the estimation of the hazard rate of exiting the second period 01

unernployment. Hence, in the subsequent section we present the results 01

the following three ruodels:

huI (tul IX, Z) = hOul (t) exp (X ¡3 + Z,o) (2.6j

he (te IX, Z, tul) = hOe (t) exp (X(3 + aotu + Z,¡) (2.7;

hu2 (tu21X, Z, te, tuI) = hOu2 (t) exp (X ¡3 + al te + a2tu1 + Z,2) (2.8j

where huI (tul IX, Z), he(teIX, Z, tul) and hu2(tu2IX, Z, te, tuI) state, respec
tively, for the hazard rates out of: a) first unemployment to employrneut.
b) first post-training job to unemployment and e) second unemployment te

employment.

o Co-variates specification

In the estimations conclucted in this work, and discussed in the next seco

tions, the co-variates of the systematic part, X, include individual charo
acteristics such as head of household, level of formal education, age, sex

and marital status, as well as time spent without a job before the date
in which training program started: characteristics of his/her previous jol:
according to whether it was in formal or informal sector, whether it was

part or full time and if the person was self-employed 01' wage earner: and

type of occupation; and reasons why the previous job was left.?
In turn, the parameters no, al and n2 capture dependence between

the time the individual requires to exit oue state and that required to exit
the previous one(s). The parameters that capture the effect of the training
program on the re-ernployment dynamics of beneficiaries are 10,,1 and ,2

,

For the subsample of individuals registered in the school-based modal-

ity of the program, we measure how does the program's impact differ among
sets oi" institutions providing the training. Given that they have branches

9 Thp�f> a.re nrp�f'ntpd And c1f't.::l_ilpC) in t.hp ;l_nnpndl'X
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across the country, we further calculate their impact by geographic zones.

Hence, tlie binary variable Z (where zero indicates no participation in train

ing program and unity indicares participation) is included together with two

dummy variables that interact with it. One associated with the type of in
stitution in which the training was offerecl ancl the other with the geographic
zone in which the institution was located.

For the subsample of persons trained in the mixed modality we only
calculate how cloes the impact of the program differs by geographic locat ion.
Hence, t.hese estimations include a binary variable corresponding to partic
ipation in the program with dummies that capture differences in location
interacting with it.IO

2.5. Results

�-e dividecl the group of participants into two sets clepencling on program
moclality (school-based or mixed). For each modalíty we estimated separare
models for men and women of hazard models out of unemployment ancl
ernployrnent specified by (2.4) and (2.5). It is only for men in the school
based modality that specification (2.6) is also estimated. For the rest, there
were not enough observations to estimate hazard rates out of the second
unemployment spell, hu2'

In order to avoid bias attributed to unbalanced samples of participante
and non-participants in our estimations, we adjusted away differences be
tween group rnembers' characteristics, We paired each participant with
an individual in the comparison group who had similar pre-program ob
servable characteristics. For this procedure we applíed matching techniqes,
whose details are relegated to an appendix. When there was more than one

control candidato for a trainee, the matched person was randomlv selected
among non-participants candidates, fulfilling a matching criierium.

The hazard function results for the school-based modality case are

presented in tables 5 ami 6 ami discussed in the following subsection, Those
for the the mixed modality are presented in table 7 and their interpretation
is presented at the end of the section.

From the specification of these models follows that the larger the pa
rameter exp ((3), the higher the hazard rate out of the state. (That is, the

10 As mentioned aboye, the mixed modality consists of in-service training in firms.

Therefore, 110 institution is associated with this modality.
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more probable it is that the individual will exit the job status, given that
the spell has lasted t periods). 11

Table 5
Male participants in the school-based training modality
Estimated parameters 01 proportional hazard [unciiotis

Variables huI he htl2
exp(8¡} exp(!3;) exp(!3;)

Left job due to marriage or care 1.125 3.32 1.47.'55
uf relative (0.357) (2.953) (0.91:3)
Left job due market reasous 1.152 1.29 0.9974

(1. 771) (2.224) (-0.017)
Left joh voluntarily due to dissa 1.426 0.99 1.1774

tisfaction or change of address (4.506) (-0.017) (1.116)
zone2 0.853 0.77 5.9327

(-1.774) (-2.098) (7.377)
zone.l 0.806 0.78 4.2038

(-2.011) (-1.571) (4.914)
zone4 0.72 1.49 0 ..5549

(-1.729) (1.801) (-0.573)
zoneñ 0.427 3.02 0.0418

(-.5.746) (5.482) (-15.609)
zonef 0.981 0.74 9.6288

(-0.203) (-1.899) (8.936)
Head of household 1.313 0.72 1.1609

(3.650) (-3.040) (0.997)
Single 0.791 0.79 0.5945

(-3.085) (-2.159) (0.997)
Unempl. between 1 and 2 0.979 0.77 1.1021

months (-0.298) (-2.518) (0.670)
Unempl. between 2 and 3 0.926 0.63 1.4825
months (-0.929) (-3.818) (2.362)

11 To facilitate the interpretation that follows, explanatory variables related to the
effects of the program, tu the age of the participant, 01' to the time dependence between

states appear in the secoud half of these tables with their corresponding !3 cuefficient.
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Table 5

( continued)

Variables u; 1 ,he h,,2
exp(/J;) exp(,3¡) exp(!J¡)

Unempl. between 3 ami 6 0.913 1.06 1.2925
months (-1.281) (0.644) (1.731)
Unempl. more than 6 months 0.603 1.3 0.8662

(-5.708) (2.243) (-0.786)
Full time wage-earner, formal 1.159 1.31 1.0319
sector (1.305) (1.486) (0.134)
Part time wage-earner 0.677 1.2.5 1.0463

(-2.607) (0.995) (0.155)
Full time self employed 1.02 1.32 0.9331

(0.163) (1.511) (-0.276)
Full time wage-earner, informal 1.301 0.92 1.0761
sector (2.229) (-0.431) (0.303)

Coef(,3) Coef(!3) Coef(,B)
Age 0.048 -0.009 -0.034

(2.733) (-0.325) (-0.955)
Age Squared -0.001 0.000 0.000

(-3.966) (0.018) (0.318)
t,d 0.00:3 0.004

(6.849) (5.745)
te 0.003

(5.012)
Dummy for being in PROBECAT, 0.045 -0.785 2.20769
z (0.398) (-4.704) (8.5123)
Z:zone2 -0.079 0.426 -1.940

(-0 ..583) (2.287) (-6.766)
Z:zone3 0.057 0.4.57 -1.489

(0.397) (2.249) (-4.510)
Z:zone4 0.226 -0.138 0.931

(0.945) (-0.461) (0.885)
Z:zone5 0.894 -1.340 NA

(4.874) (-5.149)
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ouger per iod, when compared to t.hose that left their .ir
sons, to niarry, to take care of relatives, or to study (wl

. in the table, because it is the reference variable).

Table 6
'emale participants in the school-based training modolits;
Estimated parometers of proporiional hazard functions

Variables . h"l l.

exp(f1¡ ) exp

ob due to marriage or care of 0.361 0.21
ve (-3.806) (-2.!
ob due market reasons 1.088 0.14

.

'(0.412) (-4.
ob voluntarily due to dlssatisfac- 0.963 0.20
r change of address (-0.200) (-3.'

0.406 0.68

(-3.020) (-0.1
0.382 0.25

(-3.299) (-:3.:
0.192 0.50

(-4.476) (-O.!
.

0.394 0.82

(-3.411) (-O.'
of household 2.116 4.90

(3.626) (3.9
hter 1. 72S 2.24

(2.192) (1.7
� 1.115 0.75

(.520) (-0.1
ipl. between 1 aud 2 months 1.479 0 ..51

(.871) (-1.1
ipl. between 2 and 3 months 0.911 1.40

(0.417) (0.9
In1 1wtWPPll � a.nrl f) mont.hs n RJ<:J O q?
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Table 6

( continued)

'Variables huI h¿

exp(/3;) exp(/3;)
Unempl. more than six months 0.605 1.1492

(-2.:325) (0.362)
FuB time wage-earner , formal sector 1.818 1.3053

(2.461) (0.667)
Part time wage-earuers 0.833 1.5714

(-0.669) (0.934)
FuB time self employed 1.358 0.4677

(0.913) (-1.290)
FuB time wage-earuer, informal sector 1.325 1.3018

(1.148) (0.643)
Coef(¡3) Coef(¡3)

tul 0.0013

(0.985)
Age 0.112 0.215

(2.215) (2.480)
Age Squared -0.0014 -0.0037

(-1.887) (-2.738)
Dummy for being in PROBECAT, Z -1.065 -0.714

(-3.1477) (-1.32:�)
Z:zone2 0.798 0.71

(2.13) (1.184)
Z:zone3 0.916 1.839

(2.461) (1.184)
Z:zone5 1.393 -0.302

(3.145) (-0.36)
Z:zone6 0.352 -0.37

(0.948) (-0.532)
Z:CONALEP 0.062 0.273

(0.236) (0.611)
Z:CECATI 0.067 -0.823

(0.247) (-1.841)
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Table 6

( continlled)

"Variables hUI he
Coef(p) Coef(/3)

Z:CEBETI -0.308 -1.459

(-0.96) (-2.756)
Z:PRIVATE 0.089 -0.94

(0.199) (-1.393)
Z:CETI 0.042 -0.229

(0.105) (-0.337)
Likelihood ratio 295 145

Notes: Each of these functions also control for five categories of educa

tion level and for nine categories of previous job ocupation. Corresponding
parameters not included in the table, they are relegated to the appendix.

The statistic present.ed is the value of the coefficient divided by its stan

dard error. When it is within ± 1.96, implies t.hat the co-variant is significant
at the 5% confidence leve!. If one of the co-variates belonging to a nested

subset is significant. t.hen the related ones are as well, even if their statistic

valúes are aboye the crit.ical value.

In contrast, as follows from corresponding figures in table 6, women

1'110 left their previous job to get married or to take care of a relative took

onger to exit unemployment. However, once ernployed, they stay in theii
obs for a length of time that does not differ from that of the resto

The relatively frequency of movements in and out of jobs that charac
erizes the labor force in each regíon of the country has been captured h}
he covariates corresponding to geographic zones. For example, estimates
iresented in table 5 indicare that it t.akes more than twice as long for a

uan to find a job in the southwestern region of México (Zone 5), that it
loes to one in tlle western zone (Zone 1, which is the reference).12 In turn

12 Note that one minus the inverse of the coefficient exp(¡3) provides an indicator o:

he percentage reduction in time required to find a job, relative to the reference group
'01' exarnple, when exp(8) is 1.15 the expected time is approximately 1/1.15=0.869, t hat

, there is a reduction of approximately 14% in time with respect 1.0 the reference. Or
he other hand, when expr¡3) is .047, the approximated expected time is 1/0.47=2.12
c hir-h i mnl ias a.n inrrf';}sP of 112%, -7/iz t.hr- douhlr-- in t.ime wit.h resor-ct to t.he reference
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rat job, relative to a worker in the West. Moreover male workers in
llave lower transition rates out of their initial unernployment state,
b retention rates and, as follows frorn rows tour to eight in the ce

nresponding to hu2, also spend longer looking for another job, if
ose their first jobo

Results in table 5 indicate that the hazard rate out of unemploy
:
aman that has been unemployed for six months or more is lower

iat of aman who has spent less than one month lookiug for a job (,
the reference variable): it takes the former more thau twice as lo

le latter to find a jobo In addition, when those men unemployed for
tan six months find a job, they heId on to it for less time.

Table 7

Participants in the mixed tmining modality
Estimaied parameters o] proporiiotuil hazard [unctions

Variables hu! he hu! he
exp((1i) exp((1;) exp((1.) exp(¡

Male Female

Left job due to mar- NA 0.803 0.248:

riage or care of relative (-0.3937) (-1.17
Left job due market 0.549 1.641 7.054 0.030L

reasons (-1.401) (0.7599) (3.6027) (-3.07
Left job voluntarily due 0.737 0.553 5.501 0.1211

to dissatisfaction or (-0.729) (-0.9209) (3.4332) (-1.94
change of address

zone2 0.783 0.483 2.032 1.822i

(-0.655) (-1.8646) (1.2715) (0.79[
zone3 0.562 1.185 0.712 0.935:

(-1.246) (0.2924) (-0.8923) (-0.10
zone5 0.319 2.597 0.515 0.611J

(-1.421) (1.407) (-1.4518) (-0.63
Head of household 1.659 1.557 0.808 1.227i

(1.551) (1.0005) (-0.6925) (0.354
Dauahter 0.548 1.023:
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Table 7

( continued)

Les hu! he hu! he
exp(6¡) exp(,6;) exp({3¡) exp({3i)

Male Female

veen 1 0.96 0.42 1.236 1.5483
; (-0.146) (-1.8271) (0.609) (0.6679)
veen 2 1.18 2.063 0.786 9.0593
; (0.464) (1.4351) (-0.6389) (3.2609)
veen 3 1.268 1.991 0.952 1.0296
; (0.823) (1.5095) (-0.1464) (0.0401)
e than 6 0.395 0.984· 0.664 1.0975

(-2.229) (-0.0269) (-1.0193) (0.1274)
1.172 0.675 3.098 0.2369

(0.494) (-0.9847) (2.0246) (-2.4432)
=earner , 1.553 2.352 2.069 0.191

(0.637) (1.2157) (0.9446) (-1.4324)
e-earners 0.338 4.296 0.775 0.0769

(-1.09) (1.5449) (-0.3187) (-1.9692)
employed 1.341 3.203 2.177 0.1702

(0.398) (1.5172) (0.9312) (-1.2993)
e-earner, 2.538 1.578 2.147 0.2772
, (1.288) (0.6425) (1.0107) (-1.2321)

Coef(j3) Coef(j3) Coef(j3) Coef(j3)
0.112 -0.352 0.0343 -0.176

(1.366) (-2.8741) (0.3758) (-1.1205)
-0.001 0.004 -0.0001 0.003

(-1.306) (2.5526) (-0.0989) (1.4948)
0.002 0.004

(1.3551) (3.2691)
.eing in 0.418 -1.146 -1.288196 1.862

(1.496) (-3.11) (-1.6355) (1.4909)
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Table 7

( continued)

Variables hu! he hu! he
Coef(8) Coef(¡3) Coef(¡3) Coef(¡3)

Z:zone3 0.134 0.213 1.325 -3.367

(0.144) (0.1995) (1.5967) (-2.3041)
Z:zone5 2.170 -1.020 -0.572 NA

(1.851) (-0.7562) (-0.531;3)
Log likelihood ratio test 103 103 188 130

Notes: Each of these functions also control for five categories of education level and
for nine categories of previous job ocupation. Corresponding parameters not included in

the table, they are relegated to the appendix.
The statistic presented is the value of the coefficient divided by its standard error.

When it is within ± 1.96, implies that the co-variant is significant at the 5% confidence

leve!. If one of the co-variates belonging to a nested subset is significant, then the related

ones are as well, even if their statistic values are aboye the critical value.

Heads of household, whichever the gender, spend less time finding a

jobo Married men stay in their jobs longer. In turn, men and women with

previous work experience as part time wage-earuers require more time to

find a job compared to full-time wage earners ancl self-ernployed individ
uals, but only the women in this group have higher hazard rates out of

employment. The parameters corresponding to level of education and type
of occupation in previous job were also calculated, but were relegated to

the appendix. They turned out to be statistically significant, but presented
no distinguishable pattern. For women and men hazard rates out of unem

ployment increase with age up to a threshold at which the event of finding
a job becomes less likely. For women, this threshold is 40 years.13

o The impact of training on re-employment dynamics

A quantitative calculation of the program's impact, by modality en each

reagion -and also by type of institution providing training services in the

13 For men the results imply a threshold of 24 years.
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former case- requires combining coefficients est imated in the hazard func
tion. (Three in the sehool based modality and two in the mixed modalíty).
Thus, the value of these parameters, and not their exponent.ial values, ap
pear in the last rows of tables 5 and 7. The quantitative calculation of the
effect of school-based training appears in tables 8 and 9.

Table 8

Irnpact of the school-based modality tmining on men

Computed parometers of proporiionol hazard functions

Type of institution Zone l Zone2 Zone3 Zone4 Zone5 Zone6

A: Transition tates out of initial unemploumeni
PRIVATE 1.2 1.09 1.31 1.5 2.87 1.02
CONALEP 0.9 0.81 0.98 1'.12 2.15 0.76

CECATI 0.95 0.86 1.03 1.18 2.27 0.8
CEBETI 1.28 1.16 1.39 1.6 3.06 1.09

CETI 0.54 0.49 0.59 0.68 1.29 0.46

Other 1.05 0.95 1.14 1.31 2.51 0.89
B: Transition rates out of employment

PRIVATE 0.54 0.82 0.9 0.47 0.14 0.7

CONALEP 0.52 0.79 0.88 0.46 0.14 0.68
CECATI 0.58 0.88 0.97 0.51 0.15 0.75
CEBETI 0.62 0.94 1.04 0.54 0.16 0.81

CETI 0.37 0.56 0.62 0.33 0.1 0.48
Other 0.46 0.69 0.77 0.4 0.12 0.6

C: Tmnsition raies out of second unemployment
PRIVATE 6.88 0.86 1. 71 16.67 16.85 0.5

CONALEP ia.i 7 1.65 3.28 31.93 32.28 0.95

CECATI 7.43 0.93 1.85 18 18.2 0.53
CEBETI 10.01 1.25 2.49 24.27 24.53 0.72

CETI 15.53 1.95 3.87 37.64 38.05 1.12

Other 12.26 1.54 3.05 29.71 30.04 0.88

The ce lis in tables 8 and 9 present the exponential value of the sum

of the /3 coefficients corresponding to the dummy variable for being in the



reatment group and to the interactive dummies for zone and type of ins
.ution (viz, the coefficients of corresponding covariates in the hazard fui
.ions in tables 5 and 6). They represent the impact of training by set

nstitutions on re-employment dynamics, according to the geographic zc

n which they are located.
In these tables, values larger than one in hazard rutes out unempk

nent, indicate that traiuing offered by that institution is effective, T

arger the value, the more effective the program is in speeding up the j
.earch process.l" In turno in the tables representing hazard rates out e

iloyment, values below one imply that the institution providing the traiui
s effective in improving the employment dynamics of their trainees. T
nverse of the coefficient indicates the percentage increase in the amoi

)f time that they hold on to their jobs, as a result of participation in t

orogram.

> Hazard rates out of unemployment: the irnpact by location and type
nstitution

=>revious evaluations of the impact of this program in reducing the ti:

'equired to leave unemployment concluded that the school-based mod

ty was ineffective for men and effective for women (c.g. Aportela (200
-Iowever, these studies considered only the irnpact of the program at a 1

.ional level, aggregating all institutions providing this service, Thus, th

.onclusions are applicable only on average, and they could be misleacling

.oncluding, without further analysis, that the program was overall usel
or men and effective for women. We show here that the impact of t

orogram differed in magnítude ami in cases also in sign, according to t

�eographic area and the type of institution providing training.
Figures in table 8A show that men trained in CONALEP, CECATI a

�ETI were not able to find a job more quickly in zones 1, 2 and 6.15 This
.ult coincides with what was pointed out in previous evaluations. Howev
.his table also shows that contrary to what previous evaluations would SI

\est, rnen trained in the other zones of the country experienced a posit
mpact. Results in fourth and fifth columns indicate that, in general,
he southern states of Mexico (Zone 5) and in the in-bond northern regí

14 For effective institutions, calculating one minus the inverse of the coefficient wh

ippears in each of the cells of the table indicates the percentage reduction in the num

>,f days required to find a job (relative to the counterfactual of having not received

raining provided by prograrn).
15 T:" 4- r-,�_ .... L l' r: H............ t'T"l ... L�_! __ 1 __ LL !_ �_. '"} L ! __ 7 _
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(Zone 4)16 men took less time to find a job if they joined the program. no

matter what inst.itution trained them.!? AIso, results for men with working
experience trained by institutions run by the prívate sector and by CEBETJ'

show the importance of capturing effects by type of institutions, Thcse

training institutions were effective in al! the zones 'examined, as shown in

the first and fourth rows of t.able 8A.

Table 9

Impact of the school-based modality training on women

Computed parameters of proporiional hazard functions

Type of instiiuiion Zonet Zone2 Zone3 Zone5 Zone6

A: Transition tates out of initial unemployment
PRIVATE 0.38 0.84 0.94 1..52 0.54

CONALEP 0.37 0.81 0.92 1.48 0.52

CECATI 0.37 0.82 0.92 1.48 0.52

CEBETI 0.25 0.56 0.63 1.02 0.36

CETI 0.36 0.8 0.9 1.45 0 ..51

Other 0.34 0.77 0.86 1.��9 0.49
B: Tmnsition rotes out of employment

PRIVATE 0.19 0.39 1.2 0.14 0.13

CONALEP 0.64 1.31 4.04 0.48 0.44

CECATl 0.21 0.44 1.35 0.16 0.15

CEBETI 0.11 0.23 0.72 0.08 0.08
CETI 0.39 0.79 2.4.5 0.29 0.27

Other 0.49 1 3.08 0.36 0.34

As it was the case for men, table 9A indicares that al! institutions

providing PROBECAT services in Zone 5 helped women with prior working
experience find a job faster. Per contra, in the rest of the country none

16 With the except.ion of CETl.
17 It is in Zone 5 where CEBETl hao the biggest impact: men in this zone required

67% less time to fino a job relative to what would have been the case if they had not

received the services provided by the programo
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of the institutions were able to improve employment prospects for women

with previous working experience.

O Hazard rates out of employment and out of a second unemployment spell:
the impact by location and type of institution

In the western region of the country (Zone 1), men trained in CONALEP

or in CECATI did not find a job faster. Based only on this result , which

appears in the second and third rows of table 8A, it would seem that the

training programs provided in the western region of Mexico are not effective
in improving employability prospects of meno However, figures in the cells of
the second and third rows of the first column of tables 8B and 8e indicate
that: in net terms, the impact of the program on meu's re-employment
dynamics is positive and unportant. Men trained by these institutions in
zone 1 held 011 to their jobs for a longer period of time, ami those that
left their job found another one relatively faster. These two effects implied
that participants work more days during ayear thanks to the program and
that they compensated for the fact the particípauts took louger to exit the
initial post-training unemployment state,

This case illustrates that the impact of a training program on reemploy
ment dynamics of its beneficiaries must explicitly consider two questions,
in addition to how quickly iudividuals find a job after their training. First,
were they able to increase the time employed in their fírst post-training job?
Second, did they need less time to find another job, if the first post-training
job was lost?

Training provided to men by CEBETI in Zone 3 illustrates a case in
which it is usefull to distinguish and effective program which helps partici
pants find jobs from another one that helps them to hold on to their jobs.
Although the training provided by this institution was unable to extend
the time that its trainees spent ernployed, it was effective in reducing both

unemployment spells.
The program was overall effective in improving men's employability

prospects in only a few cases. By overall effective, we mean that men not

ouly found jobs Iaster than they would have had if they 110t joined the train

ing program, but also that they remained eniployed for longer and found
another one relatively faster if that job was not retained. These overall
effective cases were those institutions located in the in-bond (rnaquiladora]
region, in the northern border and in the south of México (i.e. in zones

4 and 518): tite CEBETI institutions in the West and North of the country

18 With the exception of transition rates out of initial unemployment if trained in

CETI in zone 4.
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(zones 1 and 2); and prívate institutions in zones 1 and 3. In the other
cases, the impact of the program on employment retention was positive but
1110st of them did not achieve the aim of helping beneficiaries find a job
faster.

As was the case with men, we found that the impact of the program on

the women differed widely, depending the institution offering the training,
and the region in which the training was offered. We found that the most

effective institutions, and the zones in which they were most efficient, were

not the same for the women as for the meno Those trained in CONALEP in
Zone 2 die! not benefit from the school-based .modality of PROBECAT. This
is also the case for women in the states along the east coast of J\Iexico (Zone
3), with the exception of those who participated in the CEBETI program,
whose net effect is ambiguous because of a positive effect on employment
retention counteracting an adverse effect on helping to find a job faster.

It is only in the southern states of Mexico (Zone 5), where we can

have an unarnbiguous conclusion, namely that .all institutions offering the
services of PROBECAT to women are effective in helping their trainees reduce
the time required to find a job as well as in increasing the time they hold
on to their jobo The women trained in the rest of the country benefited
from the program by holding on to their jobs for longer, but not by finding
a job faster.

o Heterogeneous impact of training on individuals with different character
istics

We consider now the relative impact with which training benefit two types
of participants: a) rnale trainees with more than six months in unemploy
ment before joining the program and b) women who left their previous job
because they married or to take care of children or relatives, This requires of
alternative variants of our estimated hazard functions for the school-based

modality. They differ with respect to the ones presented in tables 5 ami
6 only in their inclusion of another dummy variable with a pre-treatment
observable characterist ic of interest interacting with the dummy variable

indicating program partícipation.l?
In the previous subsection we concluded that institutions located in

zones 4 and 5 were effective in increasing the hazard rates out of unem

ployment of men participating in the programo We can further assess this
resulto Table lOA presents the impact of training on meno These figures
indicate that, although all the participante of zones 4 and 5 benefited from

19 The corresponding tables are not included in the text, but they are available upon

request from the author.
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result is further substantiated when we consider '

trained in zones 1, 2, 3 and 6. Table lOA revealr
1 who were unemployed for less than six months
, those who were unemployed for more six rnonths
un found a job relatively faster than what would

W have not participated in it. In addition, those
ed for more than six months before joining the pro
irrns of staying in their new jobs for longer. This
)B. Figures in this table also show that, in four o

icipants that had been unemployed for one to two

terrns of holding on to their jobs for longer.

Table 10

Impact of the school-based modality training on w

Computed parameters of proportional hazard fune

unemplou- Zonct Zone2 Zone:l Zo""4 z,

�(� beginlling

ing

A: Transitioti rates out of unemployrnent
· for less 0.99 0.96 1.06 1.31 2.

nonth

· for less 0.99 0.96 1.06 1.31 2.

nonth

· between 0.95 0.92 1.02 1.26 2.

months

· between 0.87 0.84 0.93 1.15 2.

months

· between 0.8 0.77 0.86 1.06 1.

months

· more 1.39 1.35 1.49 1.84 3.

nonths

B: Transition rates out oI emploumerü



Unernpl. between U.:1:2 0.57 0.74 U.00 U.l U.4:2

3 and 6 mont.hs

Unernpl. more 0.21 0.:37 0.49 0.2:3 0.06 0.27
t han 6 months

Tables llA and llB present, in turn, t.he prograui's impact on re

rnployment dynamics of women when dummy variables representing reason

ir leaving last job interact with the dummy variable indicatiug program
articipation. There is no impact on women who left their job because of
iarket reasons. Figures in the second row of these tables indicate that

hey were not able either to find a job faster or to hold on to a job for

mger periodo Per contra, the women that beuefited in both cases from the

rogram were those that left their job because of marriage or to take care

f their children and other relatives.

Indirect effects of trainning on employment and subsequent unemploy
ient spells

'he duration of the initial unemployment spell after training appears in our

oecification (2.5) as a co-variate in the hazard function out of employment
nd in (2.6), together with the first employment spell as a covariates in the
azard function out of the second unemployment spell. As explained in the
revious suhsection, in view of the multi-spell nature of the estimation of
he hazards, the ínclusion of these co-variates captures indirect effects of

rainning 011 employment and subsequent unemployment spells. Its rele-
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column of table 5. The positive and significant value for the covariate time

spent in the post-trainiug job, te, indicates that individuals that benefit
frorn trainíng programs by holding on to their job for longer also benefit in
that they find another job faster when they leave their first post-training
jobo The value of this coefficient, .003, implies that an adclitional month

employed reduces by 10% the time spent looking for new employment,
when that job is lost. In turn, the positive effect of the unemployment spell
variable tul could be interpreted as following: if the individual researches

prospective jobs more intensively in the first episode, then less time is re

quired to find another job in the event of a second unemployment spell,
since the individual is more familiar with the job market.

Table 11
The impact of the school-based modality on women

Computed parameters uf proporcional luizard functions

Reasons [or leaving Zonel Zone2 Zone3 Zone5 Zone6

A: Transition raies out of iniiial unemployment
Marriage or care of children 3.31 8.19 7.05 11.02 3.71

or other relative

Market reasons 0.28 0.69 0 ..59 0.92 0.31

Dissatisfaction with job or 0.23 0.57 0.49 0.77 0.26

change of address

To study 0.76 1.88 1.62 2.53 0.85

B: Transition rotes out of iniiiol emploumeni
Marriage or care of children 0.14 0.17 0.48 0.14 0.22
or other relative

Market reasons 1.26 1.51 4.40 1.27 1.97

Dissatisfaction with job or 0.20 0.24 0.69 0.20 0.31

change of address

To study 0.03 0.04 0.11 0.03 0.05

2.5.2. Impact effect uf the on-the-job training modality

As shown in table 12A, the mixed modality of the program was overall
effective in improving the re-employment dynamics of men with working
experience. The positive effects were most pronounced in zone 5.
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Table 12

Impact 01 Mixed Modality on re-emploumeni dynamics
Computed parameiers 01 proportional hazard [unciions

Men Women
Truneition rates out Ttn nsition rnte« out

o.f nnrmploijmen! o] rmpimnnent nlll11f'77lp!O,lj'f1lrnf (4 el1lploymr1/t
Zonel 1.59 0.317 0.58 0.25

Zone2 1.3 0.555 . 1.04 0.22

Zone3 1.78 0.393 0.15 NA

Zone5 13.31 0.114 0.27 6.44

In turn , table 12B shows that women that participated in the mixed

training modality of PROBECAT in zones 1 and 2 (where 93% of respondents
were located) benefited by increasing the time they hold on to their jobs.
It is only in Zone 2 where they benefit as well hy getting a job relatively
faster than would have been the case if they have not joined the programo

2.6. Projecting and assessing the impact of the program

Hazard functions are usefull not only to estimate the program 's effective
ness in increasing the employabílíty prospects of their beneficiaries within
the samplíng frame of an evaluation. They 'are also usefull to simulate and

project the impact of t.he program on re-employment dynamícs of partic
ipants in two directions: predícting employment rates beyond the end of
the sampling frame and projecting its effectiveness in different euvironments
from the one where it was experienced, We illustrate their use next.

o Impact on survivor rates in employment

Once the parameters for the hazard functions have been obtained, sur

vivor functions estimares, as stated in equation (2.3) in sect.ion 3, follow
from a straitforward applícation of a formula. The difference between the
survival-time in unemployment and employment by participants, condition

ing on individual characteristics, and their survival time in the hypothetical
case of non- participation can then be cornputed. This procedure provides
required information for a quantit.ative assesment of the program's benefits
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atributed to increasing the employability prospects of their beneficiaries, for
the time framework in which the evaluation was conducted. Alternativelv,
with a relationship such as equation (2.4), it is possible to estimate mean
duration in each state and calculate the fraction of time spent by program
particípants in employment within a given period after their training fin
ished, e.g. 18 months, as refered to the date in which surveys were applied
and compared it with the counterfactual results based on corresponding
calculations for non-participants with same caracteristics.

a) Predicting beyond the sampling framework

It is worth stressing these formulae can also be applied to periods that
are beyond the time framework in which the evaluation was conducted.

Thereby allowing to predict medium term impacts of the programo In
turn, with hazard functions is also possible to address questions such as

the following one: Given that a type of institution providing training in
the rest of the country has not been offering its services in a región, would
it performe well there? That is, hazard functions are usefull to estimate
the likely effectiveness of the program in different environments frorn the
one where it was experienced. As an example of this, consider the case

of PROBECAT training provided by private institutions. For the cohort of
male elegible individuals to which the sample used in this study was applied,
training this kind of institution was only available in zones 1 and 2. In spite
of this, based on our hazard function estimates, we can assess what could
had happen if they were also available in zones 3, 4 and 6. This is shown
in table 8.

Our estimates indicate that private institutions in zones 4 and 5 would
have performed effectively and would have achieved better results than they
did in zones 1 and 2. In addition, in this part of the country they would
have outperformed CECATI and CEBETI in helping men find a job faster
and in keeping it for a longer periodo

b) Implications for cost benefit analysis

By increasing hazard rates out of unemployment and Iowering hazard
rates out of employment, a program might indirect1y achieve the objective of

improving human capital of persons exposed to the skill improving activities
associated to working. This indirect effect might not be reftected in a short

period of time and therefore program evaluation might not find an impact
of the program on post-training wages. Therefore, the effect that a program
for unemployed workers has on the earnings of its beneficiaries must not
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be measured exclusively in terms of its short-term impact on wages.20 It
must consider the impact it might have on their yearly earnings due to a

recluction in time searching for a job and an increase in the time they hold
on to their jobs. That is, in cost-benefit analysis of training programs, the
net cost of training per participant is compared with benefits attributed to

them. These benefits are assumed to occur within a certain time span (e.g.
in ayear or a number of years). Hence, since improving the job prospects
of unemployed workers is one of the objectives of the program, then an

integral cost-benefit analysis must quantify its impact 011 earning due to

changes in number of weeks an individual worked during ayear, relative to

what would have been the case if they have not joined the programo

2.7. Concluding remarks

Along with clemands for transparency of public spending, there has been
a growing consensus in developing countries that. the future of their ac

tive labor market programs should be decided basecl on adequate measure

rnents of their impact on performance of their beneficiaries.é! The analysis
conducted in this paper highlights cases in which benefits attributecl to

improving re-employment dynamics of participants might, on their own,

compensate the cost of a programo We found that in some cases, such as

those in the southern states of the county, unemployed indivicluals trained
there not only founcl jobs faster than what would have been the case had
they not joinecl the program, but they also remained employed for a longer
period of time. Moreover, our estimates showed too that male workers that
were not able to retain their fírst post-training job found another one rel

atively faster than what would have been the case, had they not beuefited
from the services provided by the programo

We stressed that policymakers need to assess the future of programs
for unernployed individuals based on a knowledge of their effectiveness in

helping workers achieve good job matches and in helping individuals find a

'sustained' jobo This is because they are targeted at individuals character
ized by their risks of prolonged periods of inactivity and their propensity
to find only casual ano temporary employment.

This implies two requirements. The first one, that a program's evalua
tion must go beyond the impact on wages of beneficiarles or on the probahil
ity of finding a jobo The second is that an integral cost-benefit analysis that

20 In cost-benefit analysis of training programs, the net cost of training per participant
is cornpared with benefits attributed to them. These benefits are assumed to occur within

a certain time span (e.g. in ayear or a number of years).
21 This occurs at times hecause international agencies, such as JDB, ADB or World

Bank, may require it as part of their financial contribution.
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can quantify its impact on beneficiarles' earnings due to additional weeks
worked in ayear, relative to what would have been the case if they have
not joined the programo When this is ignored, there is a risk of erroneously
considering a program ineffective and questioning its continuation. This is
what happened with the program evaluated in this paper. Based on results

showing its ineffectiveness to improve wages, a suggestion was put forward
to re-classified this program as a safety net providing only temporary relief
for the unemployed (Giugale, Lafurcade and Nguyen, 2001). Our results
show that it is not only distributional and fairness concerns that justify
their fundings. They are consistent with the contention that, even in the
absence of a major improvement in daily wage, its benefit through more

stable job histories and greater human capital accumulation of participants
is large enough to compensate the costs of the programo

These results -as well as the of the other ones in this paper- rely on an

important assumption about the determinants of hazard functions. This
is that unobserved sources of heterogeneity among individuals (or omitted

co-variates) are not important determinants of hazard rates out of unern

ployment and of employrnent, If this assumption does not hold, biases in
the estimation originate because, on average, individuals with relatively
high hazard rates for unobserved reasons (e.g. work ethics, self-discipline,
availability of precautionary savings 01' higher interternporal rates of re

turn) leave unemployrnent first, and/or stay longer in ernployment, so that

samples of survivors are selected. To check then robustness of the results
obtained in this work, we leave for future research the re-estirnation of the
hazard functions within an estiruation framework that relaxes this assump
tion.22

A more elaborate extension to the analysis iucorporating unobserved
heterogeneity (also called unobserved person specific characteristics) can, in

turn, open IIp the possibility to deal with an important implicit assumption
of the evaluation of the effectiveness of this kind of programs. Namely, that
there is no selection of program participants.

The work presented here assumes that participants are randomly as

signed to the programo For a counterfactual analysis of what would have

happened with thern, if they had not benefit with the training provided by
the prograrn, we worked with non-participant individuals that constituted
a comparison group. The random assignation assumption implies that the
characteristics that are not observed by the analyst (or ommited f1'0111 the

estimation) of individuals that participate in the program have the same

distributions as the one correspouding to non participants. Under this as-

22 Cfr. Meyer (1990), where an estimation strategy to correct for unobserved hetero

geneity in single spell hazard models is applied. His strategy, in turn, is an extension of

Heckman and Singer (1984) approach.
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sumption, it is possible to dissentange the causal effect of training from the
select.ion of program participants with the procedure fol!owed in this work.

When this assumption does not hokl, and the unobserved heterogene
ity component that affects hazards out of unemployment and/or of elll

ployment are correlated with the one that affects particípatíon in the pro
gram, a more elaborated estimation is requirecl. The problem that must be
addressed then is the following one. U unobserved characteristics of indi
viduals have a negative effect on re-employment dynamics ami a positive
effect on the propensity to part.ícipate in the programo then conditional on

the observed characteristlcs, the average quality of unemployed individuals

participating in the program is lower than the average qualitiy of unem

ployecl individuals not participating. Therefore, one would underestimate
the true effect of participatlng in the programo (One would compare haz
ard rates of workers with unfavorable cltaracteristics participating in the

program wit h hazard rates of workers with more favorable characterlstics
which not participated). The opposite effect is also possible. When the un

observed heterogeneity component in tite propensity to participate in the

prograrn is positively correlated with the hazarcl rate out of unemployrnent
ami negative correlated with the hazard rate out of employrnent, the im

pact effect of the program is overestimated. This would be the case, for

example, when people in control of participation want their programs to

be a success. Therefore they prefer workers with gooe! characteristics to

part.icipate in the programo
As shown in Abbring and Van den Berg, 2003, multiple-spell data,

such as the one used in this paper, are similar to panel data in the sense

t hat the intuition for identifieation in linear panel-data models carries over

to multi-spell hazard moe!els. By exploiting the fact that we observe mul

tiple outcomes for given unobserved heterogeneity values, it is possible to

have sorne separability of the hazards, in progam participation effect ami
uuobserved covariate components, Then, if the unobserved components are

constant between spells, variation between spells ancl within group of indi
viduals can be used 1,0 control for selection effects ane! iclentify the impact
of the program.23

This research agenda, consisting of controling for potential selection
bias into multiple spells by estimating employrnent and unemployment
jointly with propensity to participa te, allowing for ful! correlation struc
tllre of the unobservables, is left for future work.

23 Gritz (1993) and Van Ours (2001) apply this procedure. Related studies are Ham
and LaLone!e (1996), Bonnal, Fougere and Serandon (1997), and Eberwein, Harn and

LaLonde (1997) ane! (2002).



 



ppendíx

ar iables used as determinants of the probability of program partid
.nctions and as co-variates in the multispell models.

easons why the preuious Job was lejt

Marriage, childbearing care of children or other relative, equals
otherwise.

Left their job due to market reasons (fired, end of contract), eq:
zero otherwise.

Left their joh voluntarily because of a change of address or job di
faction, equals 1, zero otherwise,

Left their job to study, equals 1, zero otherwise.

eographic Regíon24

Zone 1: In \Vestern regíon of Mexico, equals 1 zero otherwise,

Zone 2: In Northern regíon of Mexico, equals 1 for persons zero othe

Zone 3: In the Coast of Mexíco, equals 1 for persons zero otherwi

Zone 4: In Bond (maquiladora) Northern Regíon of l\1exico, equal
persons zero otherwise.

Zone 5. In the South states of l\Iexico, equals 1 for persons zero othe

Zone 6: In l\Iexico City and Central Area of Mexico, equals 1 for p
zero otherwise.

nemplayment duration befare the beginning of the tmining proqram

Less than one month equals 1, zero otherwise.

Betweeu oue alld two months, equals 1, zero otherwise.

24 The 'rnunicipalities' that constitute each region are available frorn the autho

nur-st.
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- More than two and up to three months equals 1, zero otherwise.

- More than three and up to six months equals 1, zero otherwise.

- More than six months equals 1, zero otherwise.

Characteristics o] previous Job

- Formal sector251, wage earner and worked more than 35 hours: equals
1, zero otherwise.

- Formal sector, wage earner and worked less than 35 hours: equals 1, zero

otherwise.

- Formal sector, non-wage earner (Le. self-employed) and worked less than
35 hours: equals 1, zero otherwise.

- Informal sector, wage earner and worked less than 3,"> hours: equals 1,
zero otherwise.

- Informal sector, non-wage earner (Le. self employed) and worked less

than 35 hours: equals 1, zero otherwise.

- Formal 01' informal sector, non-wage earner (i.e. self-employed) and
worked less than 35 hours: equals 1, zero otherwise.

Gender: Equals one if female, zero if maleo

Age: Units of this variable is in years divided by ten.

Family position

- Head 01' household: equals one, zero otherwise.

- Second salary in household: equals one, zero otherwise.

- Son, daughter 01' other position different from the ahove: equals one,
zero otherwise.

25 Defined as having social security insurance registration, called Seg'UT'O Social and

ISSSTE in Mexico.
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Civil Status

- Single: equals oue, zero otherwise.

_. Married or 'free union'; equals one, zero otherwise.
- Divorced or widow: equals one, zero otherwise.

Education

- Descl: Incomplete primary equals one, zero otherwise,

- Desc2: Complete primary school and incomplete secondary education
equals. one, zero otherwise.

Desc3: Post-primary courses equals one, zero otherwise,

- Dese-l. Incomplete secondary school education equals oue, zero otherwise.

- Desc5: Complete secondary education equals one, zero otherwise,

- Dese6: Incomplete post-secondary sehool training eourses equals one,
zero. otherwise.

- Dese7: Complete post-secondary school training courses equals one, zero.

otherwise.

- Dese8: Ineomplete high sehool education equals one, zero otherwise.

- Desc9: Complete high sehool education equals one, zero otherwise.

- Desc10: Education aboye the previous one equals one, zero otherwise.

Occupation in previous job

.- Ocul: Techniciau equals one, zero otherwise.

- Ocu2: Agricultural activities equals one, zero otherwise,

- OCI13: Handicraft and repairing activities equals one, zero otherwise.

- OCIl4: Fix machinery operator equals one, zero otherwise.

- Ocu5: Assistant in repairing and maintenance aetivities equals one, zero.

otherwise.

- Ocu6: Drivers and assistant of machinery handling equals one, zero

otherwise.
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- Oeu7: Administrative aetivities equals one, zero otherwise.

- Oeu8: Trade and seUing aetivities equals one, zero otherwise.

- Oeu9: Personal serviees in established places equals one, zero otherwise.

- OeulO: Domestic serviees equals one, zero otherwise.

Table A.l

Supplemeni io tables 5 and 6
The irnpact of the school-based training rnodality

Estirnated parameiers of pmportional hazard functions

Variables Men Wornen

huI he hu2 huI he
Dese2 0.74 2.31 0.87 1.51 1.40

(-2.59) (3.99) (-0.44) (1.35) (0.53)
Dese3 0.47 0.77 NA 0.58 3.58

(-2.16) (-0.26) (-1.16) (1.:34)
Dese4 0.80 2.70 0.80 1.65 5.74

(-1.92) (4.78) (-0.71) (1.43) (2.62)
Dese5 0.76 1. 72 1.41 1.23 0.87

(-2.53) (2.61) (1.12) (0.64) (-0.23)
Dese6 0.26 2.29 1.32 1.89 1. 78

(-6.62) (2.56) (0.58) (1.05) (0.62)
Dese7 0.61 2.03 1.26 1.15 0.43

(-2.56) (2.40) (0.59) (0.42) (-1.32)
Dese8 0.75 2.36 1.39 1.49 0.63

(-2.26) (3.80) (1.01) (0.98) (-0.58)
Dese9 0.62 2.22 0.83 0.61 1. 72

(-3.69) (3.56) (-0.54) (-1.19) (0.69)
DesclO 0.62 1.13 0.38 0.47 0.61

(-3.25) (0.46) (-2.33) (-1.69) (-0.40)
Oeu1 1.13 1.43 0.74 0.86 NA

(0.91) (2.09) (-0.96) (-0.32)
Oeu2 0.61 NA NA 0.99 NA

«1.10) (-0.01)
Oeu3 0.94 1.50 0.91 1.23 1.08

(-0.75) (3.66) (-0 ..56) (0.83) (0.18)



Table A.l

( continued)

Variables Men WOTi

hui he hu2 hlll
Oeu4 1.00 1.54 1.80 1.07

(0.01) (2.97) (2.98) (0.25)
Ocuf 0.63 2.32 1.59 0.,57

(-4.91) (7.36) (2.95) (-1.71)
Ocu6 0.88 NA NA 0.24

(-1.02) (-1.34)
Oeu7 0.90 0.64 0.73 0.65

(-1.01) (-2.58) (-1.25) (-1.96)
Oeu8 0.97 1.31 1.25 .

. 0.65

(-0.33) (1.98) (1.21) (-1.86)
Oeu9 0.98 2.42 1.17 0.33

(-0.19) (6.23) (0.82) (-4.54)
OculO 0.87 NA NA 0.2.5

(-0.50) (-0.82)

Table A.2

Supplement io toble 7
The impact of tnixed-based training modality

Estirnaied parometers of proporiionol hazanl [une

Variobles Men Women

huI he hllI ¡

exp(.3i) exp(¡3;) exp(.8;) exp
Dese4 1.69 1.52 4.96 9.

(-1. 75) (-0.99) (3.�n) (2.
Dese5&6 1.52 1.14 1.98 5.

(-1.57) -0.:33 (1.59) (2.
Dese? 0.42 0.97 1.02 50

(-1.02) (-0.03) (0.04) (3.



/ariables Men Women

hui he hui
exp(tJ¡) exp(f3¡) exp(3;) ex

Desc9 1.62 1.36 0.49 :

(1.15) (-0.6) (-0.99) (1
DesdO 0.83 1.71 1.60 11

(-0.28) (0.48) (0.50) (:
Ocu1 NA NA 1.37 1

(0.40) (-
Ocu2 NA NA 0.33

(-1.20)
Ocu3 1.26 0.97 0.56 1

(0.74) (-0.06) (-1.05) (-
Ocu4 2.11 0.80 0.77 :

(1.93) (-0.39) (-0.46) (
Ocu5 0.69 1.49 0.29 '

(-1.18) (0.87) (-2.09) (
Ocu7 1.10 0.37 0.55 :

(0.26) (-1.69) (-1.10) (
Oeu8 1.68 1. 74 0.46 1

(1.32) (1.11) (-1.48) (:
Ocu9 NA NA 0.21 :

(-2.80)
OculO 1.54 4.48 0.72 '

(1.09) (2.77) (-0.58) (

aing procedure

the large number of pre-treatment observabl

pair members of participant and comparison gr
ity seore method variant of matching (Rosenl:
is variant has the advantage of reducing the d
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the importance of aU pretreatment variables induded in the analysis, This
scalar is the propensity score, P(X), defined as the probability of participa
tion in the prograrn conditional on pretreatment variables. The propensity
score for participants and non-partícípants was estimated with logit moclels.
The predictor variables included in these models were gender, age, family
position, education and civil status, as well as: a)the time spent without a

Job before they started their training; b)the characteristics of his/her preví
ous Job according to whether it was in formal or informal sector, whether it
was part or full time and if the person was self-employed or wage earner: e)
reasons why the previous Job was left -rnarriage, care of children 01' relative,
market reasons, unsatisfied with the Job and to study; d) geographic zone

where individuals were located, and e) ten different types of occupation in
their last jobo

To match indivíduals we followed a criterium that required first, to

be the sanie sex and second that the absolute differences in their propen
sity score valúes be no larger than .01. When there was more than one

control candidate for a trainee, the rnatched person was randomly selected
arnong non-participants fulfilling the criierium. FoUowing this criterium,
the number of trainees that could be included in our analysis was 89.5%
men ancl 86.3% women, implyiug no significant "wastage" of information
while having no differences in the support of the distribution.
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