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Resumo

A politica publica de emprego portuguesa oferecegamjunto de desempregados registados,
nao s6 a possibilidade de participar sucessivanemtédiferentes programas do mercado de
trabalho como, também, a possibilidade de adiaa pasticipacdo. Face a coexisténcia de
padrées de participacdo alternativos, este trabathiza uma metodologia dindmica de
matching para calcular e comparar o resultado gerado pda eana das decisdes de
participacdo. Os resultados obtidos pela decisaopalicipar consecutivamente, em
compracdo com a alternativa de adiar a participag@gerem um maior grau de eficicia da
politica publica de intervencdo no mercado de thaba

Palavras-chave: avaliagdo de politicas sociaispgmsity score matching, politicas de
trabalho

Abstract

The Portuguese public labour market policy offessthe registered unemployed individuals,
not only the possibility of successive participatio different labour programmes but also the
possibility to postpone that participation. Dynamatching techniques allow to understand
the causal effects of the above alternative padt@n patterns, as this paper shows. The
compute results of a consecutive participation sieni compared with the alternative
postponed participation suggest a higher degresffeftiveness of the public labour public

policy.
Key words: evaluation of social programmes, projgssore matching, labour policy

Thematic Area: Quantitative Methods for Economicd Business



1. INTRODUCTION

A complete evaluation of public labour market measushould be, as much as possible,
based on the empirical evaluation of the effectssed to the exposed population. The
stimulus given to the public intervention in ther&pean labour market followed, closely, by
the increasing budget constrains turned cruciahted to develop more rigorous techniques
of social programmes evaluation. Above all, techegl that could represent a major
approximation to the diverse policy practices thatywadays, compose timeenu of labour
market policies.

Heckman, Lalonde and Smith published, in 1999, rairs& paper discussing the genesis of
programmes evaluation literature. Their discussionld be considered, by the light of the
more recent developments, as relatively dated comgethe econometric methodology and
the nature of the available data. Still, from thenper analysis of these authors had resulted
two crucial conclusions - the inexistence of a Engnd uncontested, programme evaluation
method and the importance of using better dataat tlave cleared the way for the
development and maturity of the actual econometsialuation methodologies of social
programmes. The present paper, aware of the Heclamarhis co-authors lessons, follows
what Kluve (2006) designates Hpird generation of labour policies microeconometric
evaluation studies, characterized by the adoptias the elected estimation technique - of a
non-parametric matching estimation technique aeg to go even further by overcoming the
limits of the static traditional evaluation models.

The reality of the public intervention in the Eueam labour markets does not obey to close
criteria of description. Several institutional fraworks, a vast range of distinct programmes
and diverse target-populations demand specific tatlaps of the econometric estimation
techniques and of the available (non-experimemtath. For instance, outside the limits of
theoretical models, it is an oversimplification @aaly assume that the actual choices have
influence on future potential results. Expectatiabsut future results also affect participation
choices. In the particular case of the Portuguesttutional framework for the public
intervention on the labour market it is possiblefitml dynamic selection problems related
with endogenous elements not properly identify bgtis evaluation models. Indeed, an
unemployed Portuguese individual can choose frowast range of active labour market
programmes. These programmes are available over wmch allows the individual to
choose the time of participation and/or the seqa@fi@rogramme participation.

The latest theoretical evaluation literature depelents do present more realistic models and
identification assumptions, with a particular emgifan dynamic models that can mimic the
context of participation on a social programme maceurately. In particular, a dynamic
approach provides a more realistic perspectivb@public intervention on the labour market.
It assumes that the individual faces not only glsiparticipation decision but a sequence of
participation choices over time since it is allowke participation in different sequences of
labour programmes. By developing new scientificleaton tools the dynamic approach to
programme evaluation is in principle better suitedexplain the real impact of the labour
market policies.

It is possible to report several developments comneg the introduction of dynamic elements
in the traditional evaluation econometric models. Start, there are the contributions of
Robins (1986, 1989, 1997), Gill and Robins (20049 &bbring and Berg (2003). In the
particular case of nonparametric models, where daesal effect is estimated by the



“artificial” construction of a comparison group tlugh a matching methodology, Lechner and
Miquel (2001) extended Robins’ application to epmtElogy and biostatistics to the analysis
of participation on active labour market policié&bin, 1986). The suggested extension of
the Robins causal model presents explicitly thesabaffects of dynamic sequences making
use of potential results and allowing the introgutiof intermediate results which determine
subsequent sequences. Empirical applications of siguential matching methodology
suggested by Lechner and Miquel (2001) are sc&@&ne.such an application is Lechner and
Miquel (2001), or Lechner (2004, 2006), who presexyloratory results obtained from the
empirical applications of a propensity score matghiestimator to the active public
intervention on the German and Swiss labour marketspectively. Other than these two
studies, we are not aware of any other applicaifdhe estimator.

The application presented in this research stuglystelan administrative dataset, containing
plenty individual information concerning the actipeblic intervention on the Portuguese
labour market, to the needs of microeconometricnasion. The performed adjustments show
it is possible to make a quantitative analysis @ impact of an unemployed individual
participation on a sequence of active measuresediffey the unemployment offices. The
present empirical study analysis the power of tly@adhic nonparametric model as a
fundamental tool of a labour market policy evaloatand allows, even if in an exploratory
way, to withdraw important conclusions relatingthe participation choices of unemployed
individuals engaged in the Portuguese labour mamblic intervention.

Specifically, the study aims to evaluate if, anmp@®yed individual registered in time period
t, who had decided to participate in a labour magtegramme, would have been better of
continuing to participate in another available atprogramme, in the sequence of the first
participation and consequent results, rather tbapostpone his/her participation to the next
period. In analysis are the potential answers o essential questions for the register
unemployed individual: (i) to participate in a lalboprogramme, proposed by the public
employment service, collecting a remuneration aeelpkng the link with the labour market;
or, (ii) to postpone the decision to participateaitabour market programme which does not
correspond to the achievement of a regular jod hatshe finds that job or has the possibility
to participate in another programme.

The paper is organized as follows. Section 2 ptes#ie microeconometric framework for a
sequential treatment evaluation process. Sectiode8¢cribes the Portuguese institutional
context for the public labour market interventidhe empirical application strategy and the
estimation results. Section 4 concludes.

2. SEQUENTIAL PROPENSITY SCORE MATCHING MODEL

In this paper a model which uses the simplest siracdeveloped by Lechner and Miquel
(2001) will be assumed. Even if the structure cchddeasily adapted to a bigger number of
periods and to a more vast range of treatments tpexiods (years) and two potential
treatments will be considered, to our interestimitial moment in which each individual is in
the same treatment state and posterior momentsviicch each individual could be in a
different state of treatment will be considerede@fically, one initial moment where all the
individuals are in an unemployment state and twbseguent periods where those same
individuals are engaged in a particular labour reagrogramme will be considered. The



different T sequential time periods, after the initial periodll be present as et and,
consequentlys,t’ e {012}.

As referred above, in this particular research wonk model that is being develop will be
applied directly since the scope of the investayatis the evaluation of a sequential
participation in active labour market programmesrawly two periods. Period 1 and period
2 which is assumed as a direct time sequence aicpér Also as referred, in period O the
individual is registered as unemployed and, by niébin, does not participate in any
programme. The previous assumption implies to assiat before period 1 each individual
holds the same labour history concerning the ppdiion in a labour market programme and
therefore the causal effects are not conditionethay/labour history.

The complete treatment sequence an individualbgestto over three time periods is defined
by a vector of Bernoulli random variables a_§=@, Dl,DZ). D, represents the history of

participation up to time O and it will always takee valued,. This value is part of the

conditioning set, since everything that will beirastted will be conditioned on it, but will not
appear explicitly further in the notation, this =(D1,D2). A particular implementation of

D, will be represented by two possible valuese {01}, denoting that in each particular time
period only one programme will be available andtke individual will have only two
possible choices — participate, or not, in the lalsde treatment. To clarify the mathematical
notation, the history of variables up to periedwill be represented by a bar under the
variable. For exampled,=(d,.d,), where the small letters represent specific valoks

random variable represented by a capital lettee Model defined by Lechner and Miquel
(2001) admits the heterogeneity of treatments éowee and so the potential outcomes are
defined in terms of potential treatment states eeges. The difference among different
treatment sequences will be represented by an ifedter. d’ , for example, identifies the

sequence of treatmentuntil the periock .

In period 1 an individual can be observed in onetwb mutually exclusive states,
participation(l) or non-participation0). In period 2 this same individual can be obserived
one of four mutually exclusive sequences of state$; (10), (00) or (01). Therefore the
potential outcomes on the second period will beosdibated to the treatment state in period 2

and on what had happened in period 1. Consequ2rdtates defined by treatment status in
period 1 and 4 states defined by treatment statbeth period, 1 and 2, will be considered.

For each unemployed individual several potentigcomes are defined - one outcome for
each treatment state sequence. They are calledtpbteutcomes because, of course, all but
one of these treatment effects with different tileegths (1 or 2 periods), are unobservable.
For each individual it is only possible to followne treatment sequence. The potential
outcomes are measured at the end of each pericteadthe treatment status is measured at
the beginning of those periods, and are indexedhbytreatment sequencesg; (t>1) or

Y*(t>2). The observable outcome is denotedvrpy
To conclude the model's presentation, the attrdbbwtg which are observable characteristics

that could influence the participation selectiongass and/or the potential outcomes, must be
considered. It is possible that a participationusege, and consequently the outcomes of
previous periods, may affect the values of theseabkes. The k-dimensional vector of



characteristicsx, may contain functions of and it is observable at the same time, this is, at
the end of the time peridd

In the dynamic model, as in the static one, theitdl outcomes are used to define several
average causal effects. For a specific time period sequence of treatments defined up to
period 1 or 2,{t") is compared to an alternative treatment sequehtie same or a different
time length for a population defined by one of #h@squences or even a third sequence. The
possible average causal effects are defined bfptloeving equation:
D, =d;},

t T

|
o

W

t>0 1<tt<2comt<t,t, k=lcomk,dle @2); je(0,1,2
The first sequenced; , defines the treated population; the second seguelh, defines the
nontreated population and the last sequedg¢e,defines the population for which the causal

effect will be computed. Whithin this frameworketlobserved result can the presented as
follows:

Y, =DY +(1-D,)¥’

, +=0,1,2 2
= D1D2Y111 + Dl(l_ Dz )Y110 + (1_ Dl)D2Y101 + (1_ Dl)(l— D2 )Y100 ( )

Table 1 helps to illustrate the dynamic model fequential treatments as well as the entire
mathematical notation presented in this section.

Table 1: Dynamic Model Notation and Time Line

Time Period
t=0 t=1 t=2
Treatmen Attributes Treatmen Attributes  Treatmen: Results Average Causal Effects
Sequence Sequence (Results) Sequence
D, =(0,0)> YZOO:::Q?::\
'—)D1 = O_)Xl Yl) : 9201’00\(?}::?\\\‘~\
| > D2 = (0,1) — YZO—I:;\ 921(]’0” () s
D,=0 —X, ey 0" ()
w0 T = .
=00 =T g ()
—_— D] =1_»X1(Yl) \\/\:,071’1:1’@,(:)'/’

-

5 D2 = (1,1)* Yzll Pt

Source: Adapted from Miquel (2003).

! To simplify the presentation of the problem, wdl wssume that the variables denoted Eg are not affected by the treatment states.
Consequently we will explicitly add the observedammes in the conditioning set when the case obgedeity (this is, when the attributes

are influenced by the treatment status) is invagtid. If some other variables (as the outcomesalaceinfluenced by the participation status
all we have to do is to handle these endogenouahlas in the say way as the outcomes in the comdlity set.



3. EMPIRICAL APPLICATION TO THE REGISTER UNEMPLOYEMENT
3.1. TREATMENT SEQUENCESAND INTEREST CAUSAL EFFECTS

The main concern of this research is the estimatibthe participation causal effect, in
successive time periods, for those individuals vélne registered as unemployed in the
statistical information system of the Portugueselipiemployment service.

As it was already discussed the adoption of a sg@elynamic model allows to deal with
the endogeneity problem induced by successive fatmawket participations. In the particular
case of theProgramas ocupacionais (POCs) — the Public Employment Programmes — it is
explicitly declared that they are programmes aimingoccupy unemployed individuals
receiving an unemployment subsidy or in a situatidneconomical need as long as an
opportunity of participation in another programme an effective job vacancy does not
appear. In this manner, in period 1, an unemployeblvidual participates, or not, in a
Programa Ocupacional and the result he/she could achieve depends odetision he/she
made and of the potential result of that decisiorihe second period, the same individual can
participate again, or not, in one of the availalaletive programmes offered by the
unemployment office. Consequently, the participatdecision, in period 2, depends not only
on the observable characteristics, , but also depends on the decision of participaitidine

first period and of the subsequent restilt, giving rise to a problem of dynamic selection.

Each considered period corresponds to a year $hsds the maximum extension for the
participation in a POE After a year of participation the individual shducompulsorily,
abandon the programme and change to another stgparticipation. Meanwhile if the
unemployment register has not been abandoned tendestate of participation could
correspond to a state of participation in anotheiva programme or to a state of non-
participation in any of the interventions offeregt the employment public service. The
maintenance of the unemployment register and tingsezpent possibility of participation in
another of the available active programmes foruhemployed depend, obviously, on the
result obtained after the first participation. $@ ffinal impact evaluation of a sequence of
participation states contains selection issues hwhitemand a specific econometric
management.

As the result of the former discussion, all thaestaof participation that had began over the
year 2001 and were concluded over a spell of 12thsogorrespond to period 1: (i)

participation in a POC or (ii) absence of partitipa in any of the active programmes

available for the unemployed individual. All theatsts of participation that had began during
the year 2002 correspond to period 2: (i) undistisiged participation in any of the available
active programmes or (ii) absence of participatieigure 1 allows to illustrate the sequences
in analysis as well as the causal effects whichte®bject of the present evaluation protess

2 It is also the maximum extension for the generality of the available active programmes offered by the public employment service.
3 The dynamic approach is not particularly useful to some potential comparisons since their results are similar to the ones that are possible to
reach with the static approach. Namely, the mentioned comparisons refer to treatment occuring only in one period and to comparisons among

. . . . . 1110
treatment sequences defined in two periods where the first period is equal for both sequences and for the target group. For instance, 92 (1)



Figure 1: Empirical Evaluation — Time Sequences latetest Causal Effects

Beginning of the 15t Period Beginning of the 204 Period Evaluation Results Period
A A A
' Y Y Y
—’— 2001 —’— 2002 + 2003 —’ﬁ
Time
— A A _/
' g Y
/B /o,
d, =1 d, =0 d,=1
L A\ L
% — (1.1) Y211
Dz
—Z 9211,01(1)
d, = 0D S |

With:

* d, =1: Participation inPrograma Ocupacional in 2001 (target population);

* d, = 0: Non-Participation ifPrograma Ocupacional in 2001 (participation decision postponed)

* d, =1: Participation in 2002;

* d, = () : Participation inPrograma Ocupacional in 2001 and participation in 2002;

* d, = (01 : Non-participation irPrograma Ocupacional in 2001 and participation in a labour
- programme in 2002;

* 92“"’1(1): Causal effect of a consecutive participation carad to participation only in the

second period, for thg&impopulation.

The sequence of intervention states is the reguheconsecutive participation on the two
selected time periods. That is, it is possible &fing four distinct sequences: (i) if the
unemployed individual registered in 2001 decidepadicipate in a POC in a first period,
(, :1), he/she must decide if in the next period he/shieparticipate again, or not, in

another active programmes, which results in twéerght sequencesi, = (L)) or d, = 10),

respectively; (i) if the individual decides to ppsne the participation decision in the first
period, (d, = 0), in the second period he/she must decide if hedsheontinue to postpone

the participation or if he/she will decide to peiggate in one of the available active
programmes, this isj, = (00) or d, = (01, respectively.

This particular study aims to evaluate if, an unixygd individual registered in time period t
(2001), who had decided to participate in a PO@ first period, would have been better of
continuing to participate in another available aetprogramme, in the sequence of the first
participation and consequent results, rather tlampdstpone his/her participation to the
second period. In analysis are the potential arsveertwo essential questions for the register
unemployed individual: (i) to participate in thetige programme proposed by the public
employment service collecting a remuneration anepbkey the link with the labour market;
or, (i) to postpone the decision to participateaifPrograma Ocupacional which does not
correspond to the achievement of a regular jod hatshe finds that job or has the possibility
to participate in another active programme. Theergdt results are measured by the
maintenance of the register in the information eystof the employment public service
during the year 2003, the year where the conclusibthe second participation period is



observed. The perception of a larger maintenandatefunemployment register allows the
conclusion of a minor effectiveness of the analyssgliences.

3.2. OBSERVABLE CHARACTERISTICSAND INTERMEDIARY RESULTS

Table 2 presents the distribution (in percentagejhe set of observable characteristics,
previous to the participation sequences, as welhasntermediary and final results for each
one of the selected participation sequences. Tlseiltse are measured through the
unemployment register in the statistical informat&ystem of the employment offices. The
individual characteristics are observed in the ieigg of the first treatment period and
identify the individuals relating to their age, gen, formal education level, geographical
location, labour market status (namely if the indinal looks for a first job or if the individual
has some labour market experience) and dependents.

Table 2: Pr-Treatment Characteristics and Res

Treatment Sequences

Variables
d1=1 d1=0 %=(11) d_2=(01)
Number of Observatiol 344t 16385! 89t 1587:
Pre-Treatment Characteristics (Values in %
Gender (Mer 21.4f 38.9( 17.21 28.2¢
Age (Years Averag 36.9¢ 37.32 36.94 35.1¢4
Educational levt
-None 9.2¢ 6.4z 9.72 6.51
- Primary (4 year: 37.1: 33.8¢ 39.8¢ 31.C
- Compulsory Secondary (9 yee 35.21 34.9¢ 33.6: 37.9i
- Secondary (12 yeal 14.2: 16.01 12.2¢ 16.5:¢
- Superior (>12 year 4.1¢ 8.6¢ 4.4 7.9¢
Geographical Locatic
- Norte 28.6¢ 39.11 24.0z 29.2¢
- Centrc 20.3: 12.0i 18.5¢ 17.¢
- LVT 27.2¢ 39.4¢ 26.7( 34.6¢
- Alentejc 19.4¢ 5.9¢ 25.3¢ 12.4¢
- Algarve 4.3t 3.3¢ 5.3¢ 6.0¢t
Unemployment Catega
- First Employmer 9.4¢ 10.9( 10.8: 12.5
- New Employmer 90.5¢ 89.1 89.1¢ 87.t
Dependents (Ye 60.9¢ 48.1¢ 63.¢ 51.61
I nter mediate Results (Values in %
Unemfloyment 6 months after the beginning of a F 77.41 32.4¢ 81.5¢ 47.2:
Unemployment 12 months after the beginning of a | 62.41 31.21 74.8¢ 59.0:

Final Results (Values in %
Unemployment 30 months after the beginnif a POC 26.21 5.5¢€ 38.8¢ 25.3¢

After the participation in #@rograma Ocupacional, in the first period, the participation result
can be measured through the maintenance (or netleainemployment register. Having the
annual time spell been chosen as the participapenod, the identification of the
unemployment register 12 months after the beginmhghe first participation period is a
natural solution. However, since there are no abament registers it is believed important to



observe the unemployment registers some time béferend of the first analysed period and
introduce them in the estimation process. In thec#ic case of this empirical application we
chose go back 6 months, that is, half of the ppgi®n period initially predicted. The
average value of unemployment registers two andlfaybars after the beginning of the first
participation period was included in the descripthable as an illustration and potential
reference value for results discussion

When comparing the variable values among the eiffertreatment sequences the high
number of individuals who postpone the decisiomparticipation to the second participation
period should be stressed. The second aspecthbalkdsbe stressed refers to the conclusion
that women participate more in the programmes. Goimg the formal education level it is
possible to observe that the unemployed individuatls more years of formal education are
the ones who delay the first participation decigsiaore frequently.

The variables appearing in the tables previousgsgmted (with the exception of the values
for the unemployment registers final results) repre the set of variables that was used to
estimate the probabilities of participation, or geasity score, in each one of the treatment
sequences relating to the target population — tivds® had participated in a POC during the
year 2001. Finally, it must be reported that far #verage values of the final result, even in a
merely descriptive way, wide differences in theaoting of unemployment registers among
the several treatment sequences are observed.

3.3. SEQUENTIAL PROPENSITY SCORE MATCHING ESTIMATION

The application of the estimator proposed by Leclamel Miquel (2001) follows the protocol
suggested by Lechner (2004, 2006). The adoptioa mfopensity score matching estimator
instead of just a matching estimator is due todsigmation simplicity offered by the first
method. Conditioning the participation and the egpent result in a unique scalar value
instead of conditioning in a wide set of variabssplifies the estimation process without
losing the estimators properties (Rosenbaum e RaBBB e Lechner, 2004).

The probabilities of participation conditioned dretset of observable characteristics in the
beginning of the first participation period (to seqces defined for only one period) and on
the participation intermediary results (to sequsriefined for the two periods) are presented
in Table 3. The probabilities presented were eggthaegarding the needs of each one of the
matching sequences through binary probit modelghviinould be (sequentially) subjected to
specification tests. The parametric model is paldity simple and do not include a full set of
variables since it could generate common suppodblems and therefore become
counterproductive. In other words a complete setaniables could generate probabilities of
participation so diverse that it would not be pblesito find a set of values for which the
individuals, in all the treatment sequences, hadstdme probability of participation. Since the
matching process results from the selection ofviddals with the same (or with a very
similar) probability of participation the inexistes of a common support would not allow
such individual selection.

The Mahalanobis distance metric technique withaeginent of observations was applied to
perform the selection of individuals in the matchprocess. The matching with replacement
becomes more important with more diverse numbeolisfervations for each one of the
defined sequences, as happens is this particuldy.st



Table 3: Probit Estimatio

Treatment Sequences considering the
participation in aPOC in period 1 (4, = 1)
Variables

dy =0 dy = (11) dy =(0.1)

Pre-Treatment Char acterigtics (Values in %

0.293" -0.19 -0.183"
Gender (Men) (0.0169) (0.061) (0.01)
Ade -0.067" 0.02¢ 0.0129
9 (0.005) (0.018) (0.003)
Age? 0.001" -0.000") -0.000"
9 (0.000) (0.000) (0.000)
Educational lev
-None -0.477 @) 0.156"
(0.043) (0.026)
- Primary (4 years) -0.3520 0.041 0.081"
yey (0.037) (0.086) (0.02)
- Compulsory Secondary (9 years) -0.303" 0.0 0.081"
(0.035) (0.091) (0.018)
- Secondary (12 years) -0.275Y -0.15¢ 0.061"
yiley (0.037) (0.108) (0.02)
- Superior (>12 years) (@) (gngS) €))
Geographical Locatic
- Norte 0.633" -0.429% -0.609")
(0.023 (0.069 (0.023
- Centro 0.277% -0.305" -0.1729
(0.026) (0.074) (0.024)
VT 0.621" -0.268" -0.464"
(0.024) (0.069) (0.022)
- Alentejo (@) @) (a)
- Algarve 0.392" -0.00¢ 0.07"
9 (0.040) (0.121) (0.026)
- ) )
Unemployment Category: First Employment ((()) 822% O('(;L %%5) (()6031 6)
Dependents (yes) -0.068" 0.061 0.086"
P y (0.017) (0.054) (0.011)

I nter mediate Results (Values in %

-~ -0.11¢ 0.1049
- Unemployment 6 months after the beginning of £PO  ----- (0.071) (0.012)
- Unemployment 12 months after the bening ofa 0.561" 0.816"
POC (0.062) (0.012)
Constant 2.9139 -0.955 -1.109
(0.104) (0.329) (0.064)
Number of Observatiol 16730( 344t 16385!

LRy (13)/ LRy 2 (15) 1906.59" 165.27) 11816.28"

Pseudo R 2 0.0568 0.0419 0.1133

Log likelihooc - 15832.45 -1890.815 - 46221.03

Notes: (a) Reference Variable; (*) Statistical #igance at 1%; (**) Statistical significant at 545;*)
Statistical significant at 10%. Standard errorpanenthese

10



The results of the model contain all the selecdgnations that are important to estimate the
treatment causal effects defined in section 2. &@mesults will not be discussed extensively
however is important to refer the individual stiat®sl significance of the generality of the
estimated coefficients. It is also important toereto the joint statistical significance of the
coefficients included in the models. These staddtiesults point out to a good approximation
to the definition of the unemployed individualsIrpeobabilities of participation both in terms
of individual characteristics and in terms of labmarket characteristics.

The dynamic estimation results of the interest aheffects are presented in Table 4. In this
table it is also possible to identify which sequehare being compared, the target population
and the observations which were eliminated in eawh of the propensity score matching

sequences to generate a common support for thalphtypof participation.

When, for those who had participated in a POG @ampared the consecutive participation
in two active programmes —Rrograma Ocupacional followed by another active programme

not necessarily a POC — with a sequence charastiethy a postponed participation the

process of sequential propensity score matchimgfimed by a set of sequential steps which
could be described as follows.

To obtain the counterfactual result for the papieit population in a POC during the year
2001 it is necessary to select the participantBensequence of non-participation who are the
closest in terms of observable characteristicashappens in this specific case, in terms of
the distribution of probability of participation weditioned in the set of observable
characteristics. The counterfactual result corredpdo the result of the situation where that
same population would have participated in a secpieharacterized by the absence of some
type of participation in the first period. As therdet populationd, =1, only participated once

it is necessary, firstly, to select the most similan-participant individualsg, =0, in terms of
the participation probability in the first period the sequence. Such selection process
demands that the individuals in both groups shiaeesame distribution of the participation
probability which will be calleg® . In the propensity score matching methodology fings

group of selected matched individuals would havesttuted the comparison group if the
selection process had been merely static andhifdthappened in a single pefiod

Empirically, and for the estimation related to gwire population, the three steps explained
above enable us to find within the group of nordpguants in the first participation period
the 3445 observations with the probability of pap@tion most similar to the 3445
observations of the target population. The 3445 parmon observations do not mean the
same number of distinct individuals since it wasveéd the repeated use of observations
whenever they were the ones which better fit ingrepensity score matching process. Each
time an observation was used more than once ighiveicreased by one for each application.
In this particular case no observation of the tapggulation was abandoned to construct the
common support for the probability of participation

However to estimate the result of the complete secel it is necessary to select, from the
group of comparison found in period 1, the groufndividuals who have participated also in
period 2. The result for the complete sequencesifiom the result of the second comparison
group which selection process corresponds to thenfimg step.

4 In order to guarantee the possibility of selectibthe first comparison group, all the target dafion observations not comprised between
the minimum and maximum limits of the participatiprobability of those individuals who form the potial comparison group were
withdraw.
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The step that follows consists in finding to theww of comparison individuals, achieved for
the first period, those who, in the second periadl participate and have the same

distribution of participation probability both f@eriod 1,(pj10 ) and period 2(pi"i"’”), than the
individuals in the target group. This second conguar group will be the suitable comparison
group. When the second comparison group was olokawe observations in the entire target

population were lost. This was demanded by the reedbserve the same probability of
participation in both groups. The causal effe@stmated only for 3443 individuals.

With respect to the estimated values for the cageffatts it is observed (Table 4) that, for the
participants in a POC, exists one smaller probgliti maintain the unemployment register if
the programme participation is followed by the ggvation in other programme than if those
same individuals had chose postpone participatthenlabour programme offered by the
public employment service. At the end of a sequgrac@d it is estimated that for individuals

who had participated in &rograma Ocupacional, in the initial period, the decision to

participate again leads to a 4.3% lower probabditykeep the unemployment register than
the decision to wait and postpone the participafiora second period.

Table 4: Dynamic Causal Effects.

Obser vations lost

Target ! duetothe %% (d)
Sequences P - Sample Size . % (d,
opulation construction of a &lny 2ln Val Iy
common support E(Yt D, = le E(Y: D, = le (Values in %)
(1) 2 3)=(1)-(2
a, N, % of the B)=1)-?
™ d - N, t=1 t=2 Target
d—o l Nﬁ Population
d; = (1) 895 — 2 0,058
o d =1 3445 0,283 0,326 -43
d! =(0]1) 15872 0 © 0

4. CONCLUSION

The empirical application of a dynamic propensitgre methodology demonstrates to be an
effective tool for the estimation of dynamic caustiécts where is tested the effectiveness of
a sequence of participation decisions comparin@ fistinct sequence of decisions. This

dynamic propensity score methodology allows tooidtrce in the traditional static models

intermediary participation results. These preseriietter characterization of the dynamic

participation selection in the programmes offergdhe public intervention in the Portuguese

labour market.

The empirical application of a sequential propgnsttore matching methodology to evaluate
the decision of a consecutive participation comgario the option of postpone the
participation decision one time period presentsltegavourable in terms of the effectiveness
of consecutive public intervention in the labourrked.

Still such results are short-run results obtainmdhediately after the second participation
period. This time horizon limitation could, for ewple, hide locking-in effects- the
programme participation withdraws to the unemployedividual time and availability to
look for an effective job effects.
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