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On one hand according to the KA 2 — Cooperation for Innovation and Exchange of Good Practices
Sector Skills Alliances:

Sector Skills Alliances aim at tackling skills gaps with regard to one or more occupational profiles
in a specific sector. They do so by identifying existing or emerging sector specific labour market
needs (demand side), and by enhancing the responsiveness of initial and continuing VET
systems, at all levels, to the labour market needs (supply side). Drawing on evidence regarding
skills needs, Sector Skills Alliances support the design and delivery of transnational vocational
training content, as well as teaching and training methodologies for European professional core
profiles.

Concerning Lot 1 - Sector Skills Alliances for skills needs identification

Aimed at identifying and providing detailed evidence on skills needs, and gaps in a given specific
economic sector. This would make it possible to address such gaps through training provision,
whether it be VET-based or any other education and training sector.

The identification and definition of future skills needs should be supported by research on labour
market needs in the sector. The skills needs should be identified for the relevant occupation
profiles of the sector, drawing on, where available, the classification of European Skills,
Competences, Qualifications and Occupations (ESCO). Where appropriate, they should make
use on skills intelligence gathered by "European Sector Skills Councils" and already existing
sector skills studies, including results of previous Sector Skills Alliances. The EU Skills Panorama
provides a wealth of skills intelligence, analyses and studies on professions (occupations) and
sectors: http://skillspanorama.cedefop.europa.eu/en

Collaboration between public and private actors on the labour market (such as labour ministries,
social partners, training and education providers, labour market intelligence entities, companies
including SME’s, chambers of commerce, public and private employment services and national
statistics offices) should be organised to identify and anticipate persistent skills shortages and
mismatches at sectoral level for a set of occupational profiles. It is important to maximise
synergies with other sectoral initiatives.

On _the other hand main goal of DETECTA platform is to recommend a training itinerary to
occupation seekers of the Construction sector who want to achieve a specific occupation

position.

To achieve this purpose specifically DETECTA comprises the development of a new dynamic
information retrieval and recommendation system for the detection of qualification needs of
job seekers and employees in the construction sector. We aim at scenarios where the DETECTA
platform suggests different training itineraries to users who want to achieve a specific
occupation position, by considering the user’s profile, desired occupation and external
information sources.

DETECTA considers a set of data sources related to training and job offers and trend analysis on
the construction field (e.g, public European and regional web portals, interviews, newspaper
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articles, reports, social networks, etc.). Moreover, new data sources can be added dynamically
to the system. Initially, we focus on external data sources that provide relevant information (e.g.,
professional certificates, unregulated certificates, training courses, job offers, etc.) for the
countries Spain, France, Ireland and Belgium. In addition, the system exploits existing ontologies.
For example, the ESCO ontology that includes concepts such as occupations, skills, qualifications,

etc.

The architecture of DETECTA has been designed to facilitate the retrieval and recommendation
of training itineraries required by users (job seekers, employees or enterprise manages) in order
to achieve their target occupations. The proposed architecture is composed of the following

layers:

Data Access layer. It provides the access in an abstract way to the information stored in
an ontology and the Solr database to feed the DETECTA system. Moreover, in order to
model the domain of the search or recommendation system, these data are described
and annotated by means of an enhanced version of the ESCO ontology. It was enriched
with information extracted from external data sources, by using the Crawler Manager
module. Specifically, we use the EURES (EURopean Employment Services) European Job
Mobility Portal to extract information about job offers. Regarding training offers, we
exploit different web portals (e.g., FUNDAE and SEPE for Spain, Reseau des CARIF OREF
for France, Dorifor for Belgium, and Further Education & Training Course for Ireland) to
extract information related to professional certificates, unregulated certificates and
training centers. The Ontology Manager module is used to access the information stored
in the ESCO ontology. Concerning job-trend analysis, relevant and specific context sites
are considered in order to detect periodical reports and social networks to be analysed
by using Natural Language Processing (NLP) techniques. Finally, the User Profile
Manager and Company Profile Manager modules are responsible for managing
(inserting, modifying and removing) the information of the users’ profiles, stored in a
Solr database.

Logic layer. It contains the main modules of the DETECTA system, which will be
implemented through the software development tool Moriarty. The User-based Search
Engine module supports a keyword-based information retrieval model. First, the query
introduced by the user in the system (through the view layer) is pre-processed, by using
different analyzers (e.g., lower filter, stop filter, ASCII filter, etc.). Then, the system
retrieves the K occupations most similar to the user’s query (or desired occupation), by
considering occupation alternative labels (e.g., synonyms). For this analysis, the system
uses the Ontology Manager module (contained in the data access layer) to access the
occupations stored in the ESCO ontology. The system seeks the professional and
unregulated certificates related to retrieved occupations, discarding those that have
been obtained by him/her in the past (contained in the user’s profile). Both occupations
and certificates are related through common skills and competences. Finally, the system
presents to the user a list of certificates required to perform the desired occupation.
The user-based search can be multitarget as the user can choose several targets as
desired occupation position. In this case, DETECTA suggests a training itinerary with the
aggregated information, by enabling to point out incremental training needs in order to
achieve the desired occupation. This multi-target suggestion can also apply to the
enterprise level by matching common and incremental training needs for the
employees, by using the Company-based Search Engine module. In addition, the system

4



administration and the programming of crawler web services (e.g., frequency, date and
hour of execution of the services, as well as the type of process to apply: synchronous
or asynchronous) is also possible thanks to the Administrator Manager module.

- View layer. It shows the main components of the graphical user interface (GUI). Through
this interface, both the user (job seeker, employee) or company manager can include,
modify and remove information in their profile (e.g., personal information, skills,
education and working experience). In addition, they can submit queries about desired
occupations to perform in the construction sector and receive recommendations about
possible training itineraries. The results of the search can be presented to users through
a graph or a ranked list. From both alternatives, users can filter certificates by his/her
location, as well as navigate over the ontology, which contains information related to
the retrieved certificates (e.g., courses, training centers, jobs, occupations, skills, and
possible equivalence at European level). Administrators can manage permissions and
schedule the execution of maintenance services, such as crawlers to pick job offers and
training courses up.

More detailed information can also be found in the published paper in WEBIST 2020 (16th
International Conference on Web Information Systems and Technologies): Ontology-quality
Evaluation Methodology for Enhancing Semantic Searches and Recommendations: A Case Study
Topics: Big Data and Data Mining Methods for the Semantic Web; Ontology Discovering,
Modelling, Retrieving and the Semantic Web; Semantic Interoperability

In Proceedings of the 16th International Conference on Web Information Systems and
Technologies - WEBIST, 277-284, 2020

(https://www.insticc.org/node/TechnicalProgram/webist/2020/presentationDetails/101436)
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In the big data era, there exist an mereasing demand of models and tools 10 evalusie quality of data used in
decision-making and search processes, as decision based on wrong and poor data quality can lead (o enommous
loss, Thus, data has become an asset and the most powerful enabler of any organization. In this condext,
oniologies and semantic echniques have gained importance in order to represent data sowrces and metadata
during the last decades. [In this paper, we describe our work-in-progess concerning o the generation of
muodels that encourage data quality through the nse of ontologies. In particular, we present 2 wse case whene
an enriched ontological model of ESCO (European Skills. Compeences, Qualifications and Occupations)
iz used to improve the @ fectiveness of a search and recommendation sysiem. In more dztail. we focus on
by ESCO is enriched by following METHONTOLOGY methodology and 101 methodological guidelines.
We also provide the design of a search and recommendation system oriented to labour market that e xploits
the enhanced ontology to suggest qualifications required by job seekers and employess to reach a specific
occupation position and different training itineraries to get these recommended qualifications.

1 INTRODUCTION

The progressive emergence of numerous and signifi-
cant technological changes in the Information Tech-
nology (1T} industry has been the drver for the larpe
amount of data generated and accumuolated at an un-
precedented speed. Data has become the main asset
and the most powerful enabler for any type of organi-
zation or institution to make operational, tactical and
strategic decisions. For this reason, data quality is
seen as A key element, not only to be able (o generate
value, knowledge and competitive advantage, but also
to prevent adverse consequences from being incurred
by decisions based on wrong data or with inadequate
lewels of guality.

In recent years, research works have been carried
out with a great diversity of approaches on the issue
of data quality (Cai and Zhu, 2015; Takeb et al., 20018).

0% hitps:/forcid org 0000-0001-57 506238
B ity forrid orgfO000-0001-5008-1 118
0 https: forcid orgO000-0003-27 55-5500
4 httpe:forcid ore0000-0002-0062-0515
#) hittps:forcid org O000-002- 600535863

De to the evolution of the big data and its new char-
acteristics, in the stae-of-the-art, there = a lack of
data-quality methods to reach optimal solutions that
consider the continuously growing data volume with a
reasonable time and cost. In addition, ther: are no ma-
ture models to assess data quality to support decision-
making and address problems at the: business level.

In the meantime, in a world overflowing with un-
structured data, semantic echnologies are presenied
as an effective tool for understanding, storing, relat-
ing, sharing, searching and finding information. The
usg of these technologies are a suitable means for in-
felligent analy =is of big data based on artificial inkelki-
gence {Al) techniques and value geperation. Explor-
ing the connection between data quality and semantic
fechnologies in this era of big data and data-driven
decizion making is a broad field of research.

In this context, we describe our work-in-progress
concerning the generation of models that foster data
quality through the wse of ontologies. These models
can he used for the inkelligent analysis and data man-
agement, and value extraction and decision making
with large volumes of data from diverse sources and
with a variety of uses of those data in business and
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institutional contexis. In particular, we focus on how
improving the data model that describes the informa-
tion used by & search and recommendation system ori-
ented to labour market and enhances the performance:
of the system.

We propose o introduce an enhanced ESCO on-
tc-l.uag}" in a dynamic information retreval sy stem ori-
ented to labour market differsnt training itineraries
are suggesied 1o job ssekers and employess who want
to reach a specific occupation position. We postulate:
that improwing the quality of the ontologics used im-
proves the efficiency or performance of the sysiems.
Thus, a proposal for a new approach and metrics to
evaluate how the guality of the recommended results
depends on the built ontology quality is outlined.

This paper is organized as follows. Section 2
presents related work on ontology engineering and
quality evaluation. Scction 3 describes the purpose
and motivation of our work through a use case and
the high-level information retrieval sy stem architec-
ture wsed. An ontological enhancing methodology is
detailed and the guality evaluation approach to work
on is outlined in Section 4. Finally, Section 5 presents
conclusions and highlights lines of future work.

2 RELATED WORK

Semantic technologies are presented as an important
means in unstructured information management pro-
cesses (understanding, sharing, searching, ete. ), but
also for inielligent analysis of big data based on Al
techniques and value creation. In this context, ontolo-
gies play acritical role to provide a shared formal rep-
mesentation of knowledge mgarding naming and defi-
nition of types, and propertics and interrelationships
of entitics that exist in a particular domain of dis-
course (Gruber, 1993). In this section, we discuss re-
lated work on existing ontology -engineering method-
ologies and quality assessment of built ontologies.

21  Ontology Enginecring

Many ontology engincening methodologies (OEM)
have been proposed o build ontologies over the last
decades, although there is no 8 standard method or
widely used guidelines. The available methodologies
have cither been initially proposed or emerged from
experiences and insights achieved during ontology
development for different projects. A critical analy-
sis and comparison of these methodologies is carried
out in (Igbal et al., 2013).

I https: f fec.europa.eu/esco/portal/ home

In this paper, we do not propose another ontol-
ogy development methodology, bat an approach that
facilitates the integration and enhancement of exist-
ing ontologies in order to improve: the performance of
systems. We pursue to analyze how the quality of on-
tologies influence the effectiveness of the system and
the achievement of the business goals of an enterprise
or institution. Hence, we consider the METHONTOL-
OGY methodology (Fernéndez-Lopez et al, 1997)
and 10§ merhod guidelines (Moy and McGuinmess,
2001) to enhance the ESCO ontology and evaluate
how it impacts on the performance of the application
gy stem

The wse of ontologies for describing data sources
has been exponentially increasing in the last decades,
especially in the context of the semantic web. On-
twlogy alignments are meguired in order to integrate
the information from several data sources and manage
heterogeneity.  Ontology matching consists of find-
ing comespondences between semantically related en-
tities from different ontologics and purposes {Shvaiko
and Eurenat, 2013).

Along the time, a wide range of ontology match-
ing techniques, systems and tools have been pro-
posed. Some of the more recent ones are SAMBO,
Falcon, DSxim, RIMOM, ASMOV, Anchor-Flood and
AgreememMaker which have appeared to cover gaps
from previous works {Otero-Cerdeira et al., 2015;
Bellahsene et al., 2011; Gal and Shvaiko, 2009; Choi
et al., 2004; Zimmermann et al., 2006; Bosquet et al.,
2005). Besides, whilke the current msearch focuses
mainly on fully automatic matching ools, the user in-
volvement and collaborative interaction become new
challenges for ontology matching (Shvaiko and Eu-
zenat, 2013). In this paper, we pursue to evaloate the
quality of the results obtained by existing awtomatic
matching tools and echnigues. In additon, we will
assess the results of the search and mcommendation
sy stem that includes the enhanced ontology.

2.2 Omtology OQuality Assessment

Although a significant amount of research has been
conducied about ontology-building processes, there
ar no mature models o assess ontology quality.
Mowadays, ensuring that ontologies am well de-
signed, stmactured and contain all essential elements,
remains a major concern and a challenging task.
Dificrent approaches, aspects, crieria and tools
have emerged with the aim o prove ontelogy comect-
ness and guality. Regarding scopes, domains and on-
wlogics purposes, attempts based on logical or rule,
evolution, metric or feature, application, data-driven,
evaluation by humans, the Gold sandard and task
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have been proposed (Mishra and Jain, 2020). As a
result, varicws quality metrics and criteria such as ac-
CUracy or correctness, sdaptability, clarity, complete-
ness of compeiency, computational efficiency, con-
ciseness, consisiency or cohemence and organizational
filncss, have been proposed in recent years to cover
a larger range of quality attributes (Vrande&ié, 2009).
Some of which ar now widely accepted and imple-
mented in frameworks and tools for ontological eval-
uation. Examples of these are OwroClean, (Guaring
and Welty, 2004 ), O Eval (Corcho et al., 2004), On-
fodA, (Tartir et al., 2005), (/0waRE (Dugue-Ramos
et al, 2013%), Cwmofualitas (Rico et al., 2014) and
{(Zaven of al., 2015; Abisn et al., 2018).

3 PURPOSE AND MOTIVATION

In this section, we describe a case study that illustrates
the: motivation of our articke, which is in the coniext of
a European mscarch pmjncl"". In addition, we present
a high-level view of the architecture designed to fa-
cilitate the retrizval and mcommendation of melevant
information for the construction sector

31 Case Study: DETECTA

This section describes ouwr ongoing work megard-
ing the development of a new dynamic information
retrieval and mocommendation system (called DE-
TECTA] for the detection of qualification needs of job
seekers and employees in the construction sector. We
aim at scenarios where the DETECTA platform sug-
gests different training itineraries to wsers who want
to achieve a specific occupation position, by consider-
ing the user's profile, desired occupation and external
information sources {see Figare 1),

For example, a job secker or employes from the
construction sector has expericnce in occupations
such as house builder, monemason and kirchen wnis
installer {mentioned in herhim resume), and now
hefshe wants to work in the corpenrer or consruc-
fion painrer occupations, but hedshe does not have: the
required studies (skills and competences) to perform
them. Based on the current user scenario (the start-
ing point and the desired point that be/she wants o
achieve), the system would be able to suggest a train-
ing itincrary to obtain the required certificates.

DETECTA is also interesting for different types
of enierprises and enfities in order to suggest train-
ing itincraries o their employess, by considering their

Lhktp: f fwew. a-debecka, mufweb)
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Figure 1: Cwerview of the wser iraining iinerary meireval
and mcommendstion process.

target roles, skills and responsibilities along with the
business strafegic goals.

DETECTA considers a set of data sources relaed
o training and job offers and trend analysis on the
construction field (z.g, public European and regional
web portals, interviews, newspaper articks, meports,
social networks, etc.). Momover, new data sources
can be added dynamically to the sysem. Initially, we
focus on external data sources that provide relevant
information {c.g., professional cerificates, unregu-
lated certificates, training courses, job offers, eic.) for
the countries Spain, France, Ireland and Belgium In
addition, the system exploits existing ontologies. For
example, the ESCO ontology (Smedt et al., 2015) that
includes concepts such as occupations, skills, qualifi-
cations, etc.

32 Training Itinerary Retrieval and
Recommendation Architecture

The architecture of DETECTA has been designed to
facilitate the retrieval and recommendation of training
itineraries required by users (job seekers, employees
OF enterprise manages) in order to achieve their target
occupations (see a high-level view in Figure 2). The
proposed archilecture is composed of the following
layers:

+ Data Access layer. It provides the access in an
abstract way to the information stored in an ontol-
ogy and the Solr database to feed the DETECTA
sysiem. Moreover, in order to model the domain
of the search or mcommendation sysiem, these
data are described and annotated by means of an
enhanced version of the ESCO ontology (Smedt
et al., 2015). Itwas enriched with information ex-
tracted from external data sources, by using the
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Figure 2: Overview of the training itinerary sirieval system architeciane.

Crawler M anager module (see Section 4 for more
details). Specifically, we use the EURES (EURo-
pean Empl-:lj(nmt Services) European Job Mo-
bility Portal™ to extract information about jobr of-
fers. Regarding training offers, we exploat dif-
ferent web portals (e.g, FUNDAE® and SEPE
for Spain, Réscau des CARIF OREF for France®,
Dorifor for Belgiom’, and Further Education &
Training Course for Ireland®) o extract informa-
tion related o professional certificates, unmego-
lated certificates and training centers. The Onrol-
agy Manager module is used to access the infor-
mation stored in the ESCO ontology. Concern-
ing job-trend analysis, relevant and specific con-
ext sites are considered in order to detect period-
ical mports and social networks (e.g. CECE) to
e analysed by using Natural Language Prooess-
ing {NLF} techniques. Finally, the User Profile
Manager and Company Profile Manager modules
are responsible for managing (inserting, modify-
ing and mmoving) the information of the users”
profiles, stored in a Solr database.

Logic layer. It contains the main modulkes of
the DETECTA sysiem, which will be imple-
menied through the software devel t tool
Moriarry (Pefia et al, 2016} The User-based
Search Engine module supports a keyword-based
information retrieval model. First, the guery intro-
duced by the user in the sysiem (through the view
layer) is pre-processed, by using different analyz-
ers (e.g., lower filier, stop flier, ASCII filter, efc. ).
Then, the system retrieves the K oocupations most

3 https:/ fec.europa.en
4 https: / fww. fundas. =5
3 hktps:/ /s=de.sepe.gob.es
& https:/ /pesean. intercarifom£.00g
7 https: / fwww. fetchoourses. is
% hktps:/ fwww.dorifor.be
2 hktpe: f frww . omoe . en/f home

simmilar to the wser's query (or desired occupation),
by considering occupation aliemative labels (e.g.,
synonyms). For this analysis, the system uses the
Onrology Manager module (contained in the data
access layer) o access the occupations stored in
the ESCO ontology. The system socks the pro-
fessional and wnregulated certificaies melaed to
retricved occupations, discarding those that have
been obtained by him'her in the past {contained in
the user's profile). Both cccupations and certifi-
cates are relaed through common skills and com-
petences. Finally, the system presents to the usera
list of certificates required to perform the desired
occupation. The user-based search can be muli-
target as the wser can choose several targets as de-
simed occupation position. In this case, DETECTA
suggesis 8 training itinerary with the aggregaied
information, by enabling to point out incremen-
tal training needs in order o achieve the desimed
occupation. This multi-target suggestion can also
apply to the enterprisz kevel by maching commaon
and incremental training needs for the employees,
by using the Company-based Search Engine mod-
ule. In addition, the system administration and
the programming of crawler web services (e.g.,
frequency, date and hour of execution of the ser-
vices, as well as the type of process to apply: syn-
chronous or asy nchronous) is also possible thanks
to the Adminisraror Manager module.

View layer. It shows the main components of the
graphical user interface (GUI). Through this inter-
face, both the user (job seeker, employee) or com-
pany manager can inclede, modify and remove in-
formation in their profile (e.g., personal informa-
tion, skills, education and working experience). In
addition, they can submit queries about desired
occupations to perform in the construction sec-
tor and receive mcommendations about possible
training itineraries. The results of the search can
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be presenied to users through a graph or a ranked
list From both alternatives, users can filer certifi-
cales by his'her location, as well as navigate over
the ontology, which contains information related
to the mtreved certificates (e.g., courses, train-
ing ceniers, jobs, occupations, skills, and possi-
ble equivalence at European level). Administra-
tors can manage permissions and schedulke the ex-
ecution of maintenance services, such as crawlers
e pick job offers and training courses up.

In this paper, we focus on the main components
of the Dara Access Layer. The information contained
in external data sources is heterogensous and chang-
ing over time. A deep analysis and pre-processing of
the considered data souroes is needed to extend the
design of the ESCO ontology and awtomatically pop-
ulate it with mlevant information, wsed by the DE-
TECTA system. Momrover, the results obtained from
the: system could be strongly influenced by the guality
of the considered and enhanced ontology.

4 ONTOLOGICAL ENRICHMENT
AND QUALITY ASSESSMENT

In this section, fimtly, we describe the methodology
to build the extended version of the ESCO ontology.
Then, we present the outlines of a new approach to
evaluate how the guality of results obtained from the
DETECTA system depends on the quality of the built
ontological model.

41 The ESCO Ontology

The state-of-the-art on domain ontologies related o
jobs, occupation, compeences, skills, training and
qualifications were analyred. After that, the ESCOD
ontology was selected as core of the data model for
the DETECTA system. A brief description and the
criteria used to adopt it ane detailed in the following.
The ESCO {European Skills, Competences, Cual-
ifications and Occupations) ontology mode] uses rel-
evant concepts and relationships to model the labour
market and education and training programmes. It
is also enriched with a multilingual European clas-
sification of professional occupations, compekences
and gualifications, which is available in 27 languages
and provides descriptions of 2.942 different occupa-
tions and 13.485 skills. As pew emerging occupa-
tions and skills are regularly requested by employ-
ers and changes in cumicula and in terminology, it
is under continuous improvement  The most recent
version of ESCO Classification v 1.00.5 was published

in May 2020. Other popular domain ontologics and
models such as HREM (Gomez-Pérez et al., 2007),
Intemational Standard Classification of Occupations
(15000, EQF!, Fields of Education and Training
(FoET)'? and Statistical Classification of Economic
Activities in the European Community {NACE)",
etc. were considered.  Newertheless, ESCO was se-
kecied because most of these ontologies and models
wene integrated in it and ESCO is a curment active

project.
4.2  Enrichment Proposed Methodology

For the purpose of this work, in the process of enrich-
ing the ESCO ontological model, the methodologi-
cal guidelines contained in METHONTOLOGY and
101 method have been followed. From a closer in-
sight, these OEMs (Iqhal et al., 20013} ecommend a
life cycle as well as keeping the reusability perspec-
five in mind to improve standardization and data gual-
ity. These methodologies follow an evolving proto-
iy pe model, their natures are application independent
and provide at least some details about the wsed tech-
nigues and activities

The enhanced ontology has been created wsing
this iterative and incremental development process,
which emphasizes the construction of a robust con-
ceptual model, and the clear and concise determi-
nation of requirements of the ontology to be built.
Phases and activities were defined as shown below:

& Planning: establishment of the activities requined
to obtain the expected result.

& Specificarion; definition of the domain, scope and
granularity of the ontology o be improved with
the: semantics of new resources. Requirements de-
termination for enhancing the ontology.

o Conceprializarion:  definition of a
model, which describes the problem and its so-
lution in terms of the vocabulary of the domain
identified in the specification.

& Formalizarion: transformation of the concepiual
model into a formal model.

& [mplememnrarion: codification of the ontology in a
formal language such as ROF or OWL. Probégé
oniology editor has been wsed.

o Fvaluarion: verification and validation of the ex-
tended ontology through ests that allow its suhse-
quent update, efinement or comection of emors.

W0 http://www. ilo. org/pablicfenglish

11 https://suropa.enfeuropass/an

1z http:/{ uis.unesco. orgfen

1% https:!/ec.evropa. enfevrostat
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» Dizseminarion: dissemination of work done and
the process to be followed to adapt the new ontol-
ogy.

The ontology with a set of individuals constitutes
a knowledge model. As a key-element of ontologies,
classes describe concepts In a domain.  Cur ontol-
ogy is constructed based on standard RDF model 1.2
ESCO owology, FOAF vocabulary, vCard Onrology,
The Orpanizarion Owiology and OWL Time Onrology.
The main classes are shown in Figure 3 and described
as follows:

# Ferson: information on a basic user.

o JobProfite: information about the wsers” job pro-
files Ep-:,m:-ua] =kills, education and certificates
obtained and previous work occupation).

# Cerrificare: information related to “Professional'™
and “Mon-Regulated™ certificates.

# TrainingCemrer: information on the companics
that give the courses mequired to obtain a certifi-
cate: (cither professional or non-regulated). It is
an {rrpanizarion subclass,

» TrainingModule:  information on the modules
contained in a course.

# ComperencelUnir: information about the compe-
ence units of a training moduke.

& Job: information on job offers. In this case for the
countries of Spain, France. Belgiom and Ireland.

* Emplover: information about companics offering
job offers. Itis an Organizarion subclass.

& Seeror: classification of the different sectors asso-
ciated with the companies that offer work.

To model the DETECTA domain, the ontology
uses other main ESC0 classes such as Occuparion,
Skill, Qealificarion, Organizarion and AwardingBody
(Crganizarion subclass) Basic relationships ane de-
fined in the ontology. Each user is related to a job pro-
file. Each certificate is associated with a qualification
bevel, a professional family, a professional anca, and a
type of modality (professional, not-regulaied), as well
as one OF mone occupations, raining centers, content
modules and competence units. Relevant information
on how 1o associate a professional certificate with a
European Supplement is also provided.

The cntology is populated with information intro-
duced by users using a web application {person and
job profile), periodically updated information (certifi-
cate, training center, modules, compeience units, job,
employer, sector, occupation, skills and qualification)
through the crawlers implemented (see Section 3).
and p‘ubl'u: EDF or SK0S datasets for countries, re-
gions and cities (e.g. NUTS), language level, driving
license, ete.

4.3  Quality Evaluation Approach

The aim of our approach is to demonstrake that the
quality and customization of search and recommen-
dation mesults can be improved through the genera-
tion and use of oatologies. In particular, our pur-
pose is showing that the quality of the underlying on-
telogies influences the performance of the quality ob-
tained from the system. In our case, the knowledge
domain is focused on recommending different train-
ing itincraries based on the user’s profike as a start-
ing point, the desired cccupation to be reached and
data from exfernal sources (e.g.. job offers, training
courses, certificakes, ete. ).

Since our ontology has been built by hand on the
foundation of the ESCO ontology model, reusing on-
tologies and vocabularies for the representation of
certain concepts. adding new concepts and nelation-
ships to fill gaps of knowledge and gather a richer
domain representation, and using external sources to
populate the ontology, there is a need to evaluate the
resulting ontology o ensune it meets certain quality
crferia. The gquality of this ontology will certainly
affect the effectivensss of the DETECTA system.

In this context, our approach to address the on-
tology quality evaluation is using existing evalwa-
tion tools (e.g., Py, OrwoelA, OmioMeric, On-
reCheck, ete.), based on different metrics, dimensions
and methodologies. This will allow checking, iden-
tifying and improving general ermors that could have
been commitied during ontology building (e.g., lack
of domain or range in the properties, fusion of differ-
ent concepts in the same class, ¢ic.). Then, we pro-
pose o evaluate the quality of the ontological model
bailt by hand (in our case, the enriched ontologi-
cal model of ESCO) regarding the resulting ontology
generaked through existing automatic maiching tools
and echniques, and taking as a starting point the same
ontologies of origin. In addition, the performance of
the automatic matching tools will be also evaleated
by considering the results obtained from the search
and meommendation sy stem, when the enhanced on-
tology is wsed. Moreover, it could be evaluated how
other existing ontologies of the analyzed application
domain fe.g. HEM), as input from these automatic
matching tools, can infleence the performance of the
gy stem

In order to evaluate ontology quality, dimensions
and metrics will be adopied according to the classifi-
cation presenied in (Zaveri et al | 2005), such as ac-
curacy, consisiency, completeness, relevancy, eic. In
addition, within our ontology-quality evaluation ap-
proach, we propose new metrics {e.g.. metrics relaed
i repulation sysiems) that can envision the develop-
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Figure 3: Main classes and relationships of the built enriched ontology.

ment of new models that promote guality, by analyz-
ing the context and factors that affect quality in real
problems in organizational or institutional domains
for better decision making and achievement of results.
Effectivencss and best msolts rely on the high-quality
ontclogy, and although in some cases the manual con-
struction of a quality ontology is not feasible, it is an
gspect o take into account in systems that tum out o
be critical.

5 CONCLUSIONS AND FUTURE
WORK

In recent years, a large amount of data has been gen-
erated and stored at increasing speed as a mesult of
the: digital transformation and the appearance of the
big data and its new features. How to provide qual-
ity msults become a critical issue and an important
key to suppont decision-making and to addmess prob-
lems at the business kevel. In this paper, we presented
our work-in-progress related to the methodology fol-
lowed to build an enriched vemsion of the ESCO on-
tology. based on standards to enable higher quality
results in a real-life scenario relaed to labour mar-
ket as a case sindy. In this coniext, the DETECTA
scarch and recommendation system can take advan-
tage of oniclogies capabilities. Furthermore, we ouoi-
lined a new approach to evaluate how the performance
of the search and recommendation system depends on
the: quality of the built ontological model.

Our next sieps involve the implementation of the
designed DETECTA architecture, the use of existing

evaluation tools w address the improvement of the
hand built ontology, and the evaluation of the enriched
ontology mode] regarding the msulting ontology, gen-
erated through automatic matching tools.  In addi-
tion, the evaluation of the search and mecommenda-
tion system performance where the built ontology is
used, the adoption of relevant quality dimension and
criieria for the evaluation, and the proposal of new
metrics to foster higher guality and beter results in
the analyzed coniext. As future work, we would like
io further mscarch the generation of models that pro-
mote data quality through the use of semantic ech-
nologies, based on systems with large data volumes
and from heterogeneous sources for different business
and institutional domains. Thus, these models could
b used for intelligent data analysis and management,
value extraction and decision making.
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