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Labour market interventions (policies) consist #fthe initiatives and measures shared betweenigubl
institutions and subjects authorized to promote leympent and re-employment. Each region in Italy, in
accordance with the Ministero del Lavoro, promadenfative programs, orientation and job placement
activities collected in policies, targeted to wadifined populations. Since many years, Regione laodia
has provided different types of interventions, saslyouth Guarantee for youths between 15 to 29 years,
Piano Provinciale Disabili for employed and unemployed workers with disab#itDote Lavoro, Dote
Lavoro Ricollocazione e Riqualificazione, Dote Comune for employed and unemployed workeafterwards
collected in a single policy called Dote Unica Lew¢DUL). (Guida alle politiche di Regione Lombardia a
sostegno dell'occupazione. Febbraio 2013).

Dote Unica Lavoro was created in October 2013 mevamodel of active policies. It gathers variousolar
market policy interventions and takes into accatet different needs of the active population. Threg
points explain the guiding principles of the poligyeople centrality, personalized services and high
performances. These principles are imparted taoaiadd operators, through which people can obtaidutar
services on their profile. The provided activiteee composed of four different arebasic servicesuch as
beneficiary registratioracceptance and orientatissuch as active job seardhgining and skill certification
andjob placemenand they depend on the severity of the situatfaaoh beneficiary.

The evaluation of policies and interventions allolve measurement of efficiency and validity of peibl
institution initiatives, with the aim of improvinthe planning and implementation of the process, taed
efficient allocation of available resources. lalyt the impact evaluation of labour market pokcies been
largely treated and discussed (Trivellato, 2014 )va will see in the next section. In this contéhis working
project proposes an empirical evaluation approaciiasuring the Dote Unica Lavoro efficacy; conddc
by Crisp (Centre of Research in Public Servicegpifaboration with the Agenzia Regionale per tigione
la Formazione e il Lavoro (ARIFL) department of Loandy Region.

Literaturereview

Generally, evaluation of labour market policies smkise of the so-called non-experimental approaisha
collection of methodologies applied when it is impible to assign beneficiaries randomly to an vetetion,
making it necessary to collect information aboutjsats who did not benefit from the interventioml&v we
describe some of the most used methods in litexatur

Among the most significant methods of non-experitakapproach, we can find tRegr ession Discontinuity
Design method (RDD). It works well when the exposure to the treatnteends on overcoming a threshold,
for example, a subsidy’s graded list. The approzmfbsists in creating situations that are more aintid
randomization, keeping the first-treated and neatd subjects near the threshold. The method sfibey
avoidance of the selection bias, but depends direct the sample size. Examples of applicationshif
method are Garibaldi, Pacelli & Borgarello (2004 &chivardi & Torrini (2008).



TheDifferencesin differences (DID) method consists in a difference of times (pre-p@sttment) and in a
difference of subject outcomes (treated-non trgafBe idea is to correct the selection bias meéaguhe
difference between the two groups (treated-nontdddain a previous period. DID subtracts the distan
between the two groups pre- and post-treatmenniragiing the part of distortions related to differe
characteristics between the two groups that daimange in time.

Regr ession modelsare useful, in evaluation policies, for reducinfjetences between treated and non-treated
subjects. They make use odnfounding variableshat are variable with a direct impact on the tiresnt
selection and outcome. The assumption under theselmis that the variables that influence thettneat
selection and outcome are the only ones includettenmodel. Consequently, the estimates will beemor
accurate if more variables will be included.

Statistical matching consists in the selection of a control gr@xppostsimilar, on observable variables, to
the treated group. The effect of the treatmentaasuared by the difference between the outcome gee et
the treated and non-treated groups. PropensityeSelatching belongs to this methodology; example of
applications are Heckmaat al, 1997; Dehejia and Wahba, 1999; Manski and Gaefirk092; Sianesi, 2004,
Barbieri and Sestito (2008), Bison, Rettore andZ&ehotto (2010), Paggiaro, Rettore and Trivel(@@10).

Other significant methods atastrumental variables andinterrupted Time Series Analysis.

In Trivellato, 2011 several approaches and metlogies applied to labour market evaluation poli@es
collected from 2000 to 2010: it mentions significaorks on TWA (Temporary Work Agency) employment,
apprenticeship contrasted to fixed-term contraetaporary contracts and employment on a varietiegible
contracts.

Counterfactual approach for DUL evaluation: the PSM choice

The evaluation of “Dote Unica Lavoro” makes usedlaf Propensity score matching (PSM) method, a non-
experimental and counterfactual approach, withasbable assumptions. The propensity score matdhing
widely applied in the evaluation of labour marketigies as we can see in Dehejia and Wahba (1909) o
Heckman, Ichimura, and Todd (1997)Caliendo and Kopeing, Some Practical Guidance ftbe
Implementation of Propensity Score Matching, 2005).

Propensity Score Matching relies on the assumpkiahselection into a treatment can be explainedlypin
terms of observable characteristics (the “unconfeaimess assumption”) and on the property that bialgn
on the propensity score is equivalent to balanangthe observed covariateGArpino, Mealli, The
specification of the propensity score in multilesaservational studies, 2008).

The PS is a statistical technique, created by Rwsen e Rubin (1983), defined as the probability of
assignment to a particular treatment given a veatabserved covariatest ® Pr(Zi = 1|Xi) "The Central
Role of the Propensity Score in Observational &sithr Causal Effects” Rosenbaum & Rubin (1983).

The PS predicts, for each individual, the expegpi@thability of receiving a treatment; it is usuadigtimated
with a logistic model which includes a large numb&measured variables (affecting both the outcam

the treatment assignment) and allows all the in&tion included in the observations to be resumedunique
continuous value (score). Consequently, all vaeslthat are not included in the model cannot besored.
Rosenbaum and Rubin (1983) suggest that groups meittily identical PS have balanced pre-treatment
covariates. The matching technique that selectnaneated group as similar as possible, in terhi33; to

the treated group, is known as Propensity Scoreitag.

The balancing of the two groups (treated and neat&d) allows the restriction of the selection Ipiablem.
Selection bias consists in the existing differeroetsveen treated and non-treated groups typicalbewved
in observational studies, where the treated andmated are not randomly assigned. Variables avitirect
impact on the treatment selection have a direcaghalso on the outcome, so it makes it necessdrglance
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these variable to evaluate the effect of the treatnalone. The selection bias restriction depemdsaia
availability. It will be more accurate if more vables are taken into consideration in the constmaif the

model. Having a database with a lot of informateailable becomes an extremely important prereguisi

conducting an analysis that ensures reliable edDtice this is done, differences in the treatedhamn-treated
outcomes can be attributed only to the treatment.

Data Quality

According to Italian Labour Law, every time an eoydr hires or dismisses an employee, or an employme
contract is modified (e.g. from part-time to fulihe, or from fixed-term to indefinite term)“Mandatory
Communication”is sent to a job registry. As of 1997, the Italjaublic administration has been using an
Information System, the so-calle€O System’, that aims to store all these communications ating a
geographical administrative archive useful for gtnd the labour market dynamics over time (see')ethis
would help analysts in obtaining insightful infortiem about worker career paths, patterns and tresntb
facilitating the decision-making processes of cagrvants and policy makers. To this end, the eects
required to have a high-quality level since acamydd the §arbage in, garbage outprinciple, dirty data can
have unpredictable effects on the information atifrom them. For these reasons, data quality kachsing
are considered as key steps of the Knowledge Desgoan Database processes that should be performed
carefullybeforethe data mining task.

In such a scenario, we first focused ondbesistencglimension that refers tthe violation of semantic rules
defined over (a set of) data itemsh our settings, semantic rules have been dernad the Italian labour
law and the domain knowledge (e.g., an employeaatdmve further contracts if active on a full-tiimesis;
a non-existent contract cannot be closed; an indeftontract cannot be extended; etc.)

For these reasons, we first developed‘Babust Data Quality Analysis™" (and then its Multidimensional
instance) a novel technique that allows one to &bise, automatically verify and visualize the qtyatif the
data before and after a cleansing intervention.anaysed the quality of millions of COs by compgrihe
initial quality level and the quality reached thartk the application of a well-known ETL-based aoh.
This technique allowed a fine-grained evaluatiortlmn effectiveness of the cleansing procedure,igimy
useful insights to analysts on how to refiieThe work has been awarded at the Human-Committaktion
& Knowledge Discovery Conference in 2013.

Then, we worked on developing an algorithm ablautomatically cleanse all these data accordindnéo t
consistency rules definéd expressing it by also using Artificial IntelligemdPlanning algorithn{$™.
Specifically, we first formally introduced the capt of universal cleansera repository of all the feasible
actions able to cleanse dirty data. We then defameimplemented an algorithm that synthesizé§lile on

the one hand, the Universal Cleanser is domainrdigps, i.e. it can deal only with database datdararing

to the model that generated it, on the other, da®-independensince, once computed, it can be used to
cleanse any dataset that conforms to the modekhémdllowed us to use it for cleansing severalathives
composed of millions of records. As a benefit, uhésersal cleanser allowed the synthesis and ex{itor of

all the feasible corrections that a dataset allovesformal, deterministic and automatic way, withneed to
manually specify and implement the business-rudesleaning the data in a common ETL process.

All these techniques have been implemented usindeirdhecking algorithms, whose aim is to verify the
correctness of a developed software or protocdi mEspect to one or more constraints.

It is worth highlighting that we also investigatdt effects that different cleansing modalities bame on
some statistical indicators that one would commutehe datagka sensitivity analysig’) as well as on the

accuracy of the cleansed data. This latter work has been awarded best papdreafhird International
Conference on Data Technologies and Applicatior0iv.



We combined our data quality techniques for cleanain integrated archive composed of the laboukehar
archive, the archive of DUL policies with benefités’ information and the archive of CiGNe joined these
datasets by considering encrypted tax code.

Model description

Dote Unica Lavoro data pertains to residents in hardy who are:

* Unemployed workers;
» Employed CIG workers;
» People looking for their first job (up to 29 yeald);

with reference to the period October 2013 to Deaa2014.
(Dote Unica Lavoro: “Occupati in Lombardia”, httanivw.lavoro.regione.lombardia.it/)

The evaluation of DUL involves approximately 25dband beneficiaries: around twenty thousand beiong
the group of unemployed workers, four thousanch&droup of people looking for their first job, anthe
hundred to Employed CIG workers. All the informatiextracted is derived from administrative databade
mandatory communications, policies and CIG archpresided by the Lombardy Region.

Since average treatment effects vary across grhapshare the same observable characteristioge(lato,
2011) we decided to explore outcomes through &fitetion of the following variables:

* Sex (male, female);

» Age group (15-24 years, 25-34 years, 35-44 ye&SMyears, 55+ years);
* Nationality (Italian, non-Italian);

* Province of residence;

» Educational level (ISCED groups)

» Working condition (employed, unemployed, seekimgtfjob)

For each strata, we also calculated time-dependeiables:

* Subject employed at instant t

* Subject employed at instant t weighted by contditpology

* Working days between instant t-1 and t

* Working days between instant t-1 and t weighteddmtractual typology

The observation period occurs every 30 days fotigwie policy reference date, the total periodosfasvation
consists of 6 months (t=6) for policies that sftem October 2013 to December 2014.

In addition to the dimensions described, we alswsicered occupational information such as:

* Type of contract

* Occupation

* Economic sector

* Job modality (part-time, full-time)

The control group (non-treated subjects) has bewraated from the administrative mandatory database
through the PSM methodology based on the obsehagcteristics used for stratifying the treatedigrd-or
each treated subject, two non-treated have besciased.

1 The cassa integrazione guadagni (CIG) is an institution under Italian Law consisting in financial support, financed by the INPS, in favour of
workers who have been suspended from the obligation of carrying out remuneratd work or who work reduced hours.
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As regards the working conditions of the contraigy, these are derived from the administrative ratorgt
database with reference to each individual's (&@gstarting month of intervention; in fact, eaeméficiary
has a different policy starting date that we haskected, to simplify matters, at the correspondstayting
month.

In this way, a control (non-treated) subject cobéd associated with different beneficiaries, butydhla
different period of observation subsists betweentneficiaries.

Treated workers on CIG have been associated withv@irkers reported in the CIG administrative dasaba

Data analysis and results

In this section, we can observe the occupatiordéxrexpressed through the percentage of occupig¢deon
total amount of treated/non-treated, at t momekdgswe can see in Figure 1, the treated group Hagher
percentage occupation than the non-treated grone.nbnth later, 48% of the treated group are oecljpi
and after six months, the index reaches 61%. Thetreated group definitely has lower values. Thienat
t1 indicates that only 6% of the population areupeed, while at t6 it reaches 22%. DUL seems tcehav
positive direct effect on their beneficiaries acliog to the observed variables.

Figure 2 shows differences between the occupatemralition of those treated and non-treated. Fetréated
group “seeking first job” and “unemployed workertie line graphs are very close and high, whilelitee
graph of Employed CIGS, CIGD workers is lower. B non-treated group, the three line graphs cliase
together but with different growth coefficientst@tthe “seeking first job” graph line has abot@®points of
distance from the other two.

Figure 3 shows differences between males and fenfiald¢reated and non-treated groups. As we carfeee
the beneficiaries, the probability of finding ocetipn is always better for males than females. iNerénces
are observed for the non-treated group.

In Figure 4, we can see the percentage of occupaieneficiaries with ISCED 5-6 (short-cycle tergia
education and Bachelor’'s or equivalent level) hav@gher occupation percentage than beneficiarigs w
ISCED 0-2 (early childhood education, primary edigrg lower secondary education) and ISCED 3 (upper
secondary education). No differences are observetthé non-treated group.

In figure 5, we can observe the occupational peaggnfor aged groups. Beneficiaries who are lems 84
years old have better employment possibilities thameficiaries who are older than 35 years old. Adwe
treated group has a similar occupation percentatje hut the growth in the line graphs is diffdrand in t6
subjects who are less than 24 years old, therdiigheer percentage of occupation.

Finally, Figure 6 shows the differences betweeiegge provinces for treated ad non-treated grddmsdrio
is the province with higher values for the two greuBeneficiaries have different values for proesovhile
no differences are resulting in the non-treatedigro
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Figure 6: Occupational percentage of treatedremmdtreated per province

Model limitation and advantages

» Perspective vs retrospective

The evaluation of active policies is normally cadriout after the implementation of the policy. Daggieval
for the building of a control sample with the sacharacteristics of the treated group, therefommstout to
be a delicate operation and fundamental for a geatliation result. Being able to intervene in thérdtion
of requisites that are necessary to conduct a gealliation, before the implementation of the pgligguld
enable the achievement of better results througbra efficient process..

« Databases from administrative archives

Databases used for the evaluation of DUL, are obthifrom administrative archives of mandatory
communications. These databases are census-tytpedetailed information on workers’ careers. Howeve
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they hold some limitations: they do not cover thidre working population; for example, no data alself-
employed workers are available, or data about teamabroad or, obviously, undeclared work. Datarseto
individuals and no household information is repdrten the other hand, administrative archives aloalysts
to work with a large sample size, and they do rastehthe problems usually associated with survega-(n
response, smaller sample size).

« Variables that cannot be measured

Despite the availability of variable and employmdatnographics of persons who have benefited fram th
DUL, and through which the non-treated sample l&ntbuilt, there exist characteristics, such amkdor
which it has not been possible to control the giglebias. Sometimes, it may happen that persortigipating

in the active policy are subject to the risk ofiabexclusion, because they are ex-inmates, or difficult
family situations. This type of information, witbwious impact on the outcome of the policy itse#finnot be
controlled through the use of administrative daseakaof mandatory communications, creating in fact a
distortion in the survey results. Moreover, in orte associate an adequate control group to thepgod
unemployed beneficiaries, the persons who were ploy@d at the time of the study were extracted ftben
database. However, it is not possible to determinether, at that point in time, those persons \aetevely
looking for work. For example, they may be persat® are working with a VAT registration number, or
have travelled abroad for work or study, or aredesvives. In this case, the measurement of the matad
the non-treated group will definitely have lowetuss when compared to the outcome of the treateaipgr
since there is less interest on the part of thogetreated to have an employment engagement.

Conclusions and future prospects

The integration of administrative archives has &ththe achievement of positive results in the @atidn of
active policies. The availability of detailed datad the presence of high coverage in terms of abvlail
population has allowed the building of an accueat@uation model. Moreover, the process of implaimgn
quality archives has allowed us to deal with higlglyable data with consequent trust in the resulitsined
in the study.

The proposed counterfactual model (excluding thecten bias problems listed previously) has erdite
obtainment of a positive confirmation on the assesg of the active policy’s efficacy. The reswthieved
demonstrate, in fact, improved performance for Dhineficiaries. The advantage attributed to policy
affiliation, however, tends to subside after somanths, approximately five, after which the probiypiof
finding employment is the same between those tlestd non-treated.

The experience and knowledge acquired in this spedynit, as a future prospect, the improvementef t
implementation of policy intervention itself, as liv@s improving the evaluation of the efficacy hyther
reducing the presence of selection bias. Moredaher study and the formulation of additional mudti«|
models may help to isolate the influence that ttvébation of various operators may exert on thaleation
of individual beneficiaries. In this sense, evahmthe performance of such operators may allowtherone
hand, an evaluation of policy efficacy and, onabiger, an improvement in the efficacy thereof.
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