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ABSTRACT

The lack of standardisation in the linguistic description of jobs and the skills of
candidates makes it difficult to link them properly. In this context, the European system
of classification of skills/competences and occupations (ESCO) provides a wealth of
information on occupations, but also on the skills/competences, qualifications and
knowledge that these occupations require. This information is uniformly coded for 27
languages and organised in an ontological knowledge base. This work aims at creating
a mechanism for the processing and automatic display of the linguistic descriptions of
jobs in the ESCO ontology, facilitating the interconnection of the Greek labour market
with European occupational standards.

SUBJECT AREA: Semantic Text Matching

KEYWORDS: Natural Language Processing, Semantics, Concept Based Mining, Text
Similarity



NEPIAHWYH

H €Aeiyn TuttoTroinoNnNg OTn YAWOOIKN TTEPIYPA@ Twv BECEWV €pyaoiag Kal Twv
OECIOTATWY TWV UTTOWNQiIWV dUOXEPAIVEI TN CWOTH OUVOEDTK] TOUG. 2TO TTAQICIO AQUTO, TO
EUPWTTAIKO oUOTNUA TagIvOuNong OECIOTATWV/IKAVOTATWY Kal eTTayyeAudtwy (ESCO)
TapEXEl TTANBwPA  TTANPOPOPILV  YIO Ta  €TTAYYEAPOTA, OAAG KAl - yid  TIG
OECIOTNTEG/IKAVOTNTEG, TA TTPOCOVTA KAl TIG YVWOEIG TTOU ATTAITOUV TA £TTAYYEAPATA QUTA.
O1 mAnpo@opieg auTéG €ival OUOIOPOPPA  KWOIKOTTOINUEVEG YyIa 27 YAWOOEG Kal
OPYOVWUEVEG O€ PIa OVTOAOYIKN BAon yvwoewv. H TTapouca epyaoia OTOXEUEl OTn
dnuioupyia evog PNXAVIOWOU ETTECEPYATiag Kal auTOPaTNG TTPOBOAAG TWV YAWOOIKWYV
TTEPIYPOAPUWV TWV ETTAYYEANATWY OTNV ovToAoyia ESCO, dicukoAuvovTag Tn d1aouvoeon
NG EAANVIKAG ayopds epyaciag JE TO EUPWTTAIKA ETTAYYEAUATIKA TTPOTUTTA.

OEMATIKH NMEPIOXH: ZnuaaoioAoyikr) AvtioToixion Kelyévou

AEZEIZ KAEIAIA: Etregepyaoia Puoikig Nwooag, Znuaoioloyia, E¢6puén Me Bdon
‘Evvoieg, OpoiétnTa Kelpyévou
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The Greek Labour Market And The European System Of Classification Of Skills And Occupations ESCO:
A First Approach.

1. ONTOLOGY OF PROFESSIONS
1.1 Issuesto be explored

The labour market is an area that concerns the majority of the population. The process
of finding a job has been modernized, with the help of the internet and e-services. What
is lacking in the labour market in Greece is standardisation based on an ontology
covering the labour market and including the occupations and the skills they require, so
that there are common principles. The standardisation of these entities would also serve
to create a standards-compliant format to produce job advertisements and CVs Job
advertisements and CVs in the labour market are created by the individual
employer/employee, with the data or requirements that each considers important.
Because of this process, the labour market is unevenly shaped, with a variety of
characterisations of the same entities, misunderstandings and misconceptions that
cause problems in the proper functioning of the labour market.

The process of creating a job advertisement should typically include the title of the
position, its description, and the skills/competencies that the employer requires for each
position. The advertisements found on the labour market often lack the formal format
mentioned above, thus causing consistency problems and misunderstandings. The
difficulties encountered in relation to job advertisements can be divided into three main
categories: advertisements with a strong emphasis on the social and emotional skills
(soft skills) of candidates; advertisements with discriminatory practices (gender, use of
sexist language, etc.); incomplete advertisements.

1.1.1 Advertisements focusing on social and emotional skills

The main problem that job advertisements suffer from is the emphasis on the "soft
skills" of the worker, while the technical skills (hard skills) related to the occupation are
often not given the same importance. Searching for candidates based on soft skills
creates difficulties in rationally matching a suitable person with the position in question.

Soft skills are an important part of the characteristics that an employee should have.
Characteristics such as politeness, the ability to work in a team, and organisational skills
are essential for the proper functioning of a workplace. However, if not accompanied by
skills relevant to the profession, these elements give a partial picture, making it
problematic to find a suitable candidate. Table 1.1 shows the frequency of demand for
certain soft skills in a sample of 3 000 advertisements.

Table 1: Social And Emotional Skills Lemmas, Greek Language

Lemma Counter
EmKoivwv- 1017
communic-

Ouadik- 577
Teamwork-

Opyavwrt- 484
Organis-

EtrayyeAparikn 297
epoavion/

OUUTTEPIPOPA
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The Greek Labour Market And The European System Of Classification Of Skills And Occupations ESCO:
A First Approach.

Professional
behavior/

appearance
Auvapik- 197
Dynamic
Micon 151
Pressure
KpITikr) okéwn 142
Critical thinking
Euxap- 120
Pleasant
Euyev- 55
Polite

1.1.2 Advertisements with discriminatory practices against individuals or groups
Discrimination of employees based on criteria related to their personal characteristics,
such as age, gender, nationality, is also a characteristic of job advertisements that
appear in Greece.

E.g., «emBuuntA nAikia advw Twv 30», «nAikia 18-30», «emBOuunTA nAIKia 35-45»,
«UTTNKOOTNTA EE>,

«{NTOUVTOI VEAPEG KOTTEAEG...», «VEOI JE KAAR QUOIKY KATAOTAON»

"Desirable age up to 30", "age 18-30", "desirable age 35-45", "EU nationality”, "young

girls wanted...", "young man in good physical condition”

1.1.3 Incomplete advertisements

The possibility of finding a correlation between an advertisement and a job becomes
more difficult when the advertisement is incomplete. The advertisement in these cases
may be deficient in terms of working conditions, type of job, location, qualifications. In
this way there is a possibility that suitable candidates may not apply, considering
themselves not to be suitable for the post, and that unsuitable candidates, meeting the
criteria set out in the advertisement, may be faced with a job they cannot support.

©¢on: utTTdAANAOG ypageiou

Table 2: Example of incomplete advertisement, Greek language

Avaypa@Oueveg BeEIOTNTES EvOeIKTIKEC OELIOTNTEC

XauoyehaoTh, euxapioTtn | MNevBruepn OKTAWPEN gepyaoia o€
TTPOCWTTIKOTNTA, EEUTTNPETNON TTEAQTWY | €EUTTNPETNON TTEAATWY, OTA YPAPEIQ Pag
oto Mapouol. AtrapaitnTeg Oe€IOTNTEC:
Smiley, pleasant personality, customer | xpion NAEKTPOVIKOU UTTOAOYIOTH, yvwaon
service Microsoft  office  suite, TnAe@wVIKA
eEUTTNPETNON TTEAATWV

XapakTnpIoTIKA: opadikn epyaoia,
OPYAVWTIKOG XOAPOKTAPAG, EUYEVEID KATA
TNV €EUTTNPETNON

M.Pateli 9



The Greek Labour Market And The European System Of Classification Of Skills And Occupations ESCO:

A First Approach.

Five-day, eight-hour work in customer
service at our offices in Marousi.

Required  skills: computer  usage,
knowledge of Microsoft office suite,
telephone customer service
Characteristics: teamwork, organizational
character, courtesy in service

1.2 Thesis objective

The issue being explored in the context of the thesis is the lack of a comprehensive
formulation of occupations and their skills. By creating a mechanism to match
occupations and skills with the ESCO ontology, an attempt is made to automatically
match job advertisements and ESCO, with the aim of applying the tool to the Greek
labour market to improve the job search process.

M.Pateli
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The Greek Labour Market And The European System Of Classification Of Skills And Occupations ESCO:
A First Approach.

2 ESCO

2.1 Introduction to ESCO
ESCO is the multilingual European system for classifying skills, competences,
qualifications, and occupations. The ESCO classification identifies and categorises
skills, competences, qualifications, and occupations relevant to the EU labour market,
education, and training. It systematically presents the relationships between the
different concepts.

ESCO is organised in three main areas:

Occupations pilar
Knowledge, skills and competences pillar
Qualifications pillar

The skills pillar of the ESCO classification distinguishes between the concepts of
skills/competences on the one hand and knowledge on the other, identifying the type of
skills. However, it does not make any distinction between skills and competences. Each
of these concepts is accompanied by a preferred term and several alternative (non-
preferred) terms in each of the 27 ESCO languages. Each concept also includes an
explanation in the form of a description. The ESCO skills domain contains 13 485
concepts hierarchically structured into four sub-classifications. Each sub-classification
refers to different types of knowledge and skil/lcompetence concepts: knowledge, skills,
professional principles & values, language skills and knowledge.

Vocational qualifications are the formal outcome of an assessment and validation
process, achieved when the competent body certifies that an individual has achieved
learning outcomes that meet specific standards. One of ESCO's main missions is to
build stronger links between the world of education and training and the world of work,
helping to reduce skills mismatches and supporting a better functioning labour market.

Overall, this distinction allows ESCO to organise the terminology/ontology for the
European labour market and education sector in a useful way.

2.1.1 Concepts and terms

ESCO provides for a distinction between "concept” and "term". A ‘concept’ is defined as
a valid idea (with its corresponding description) in the workplace, irrespective of its
linguistic realisation. Consequently, these concepts are not linguistically dependent. A
'term’ is the linguistic realisation or description of a concept and is therefore language
dependent.

E.g., concept: a man who bakes bread and sells it.
Term: poupvapng (GR) , baker (EN)

Each concept is associated with at least one term in each language included in ESCO.
In many cases, the language has more than one term to refer to the same or a very
close concept. ESCO provides for multiple terms per concept.

M.Pateli 11
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Within the ESCO data model, each term is a discrete unit, and all terms are always
related to a concept. This is illustrated in the following diagram, which shows a concept-
term relationship for eight languages:

TIERM (BG) IERM
Boulanger Pekaf
(FR) (Cs)

CONCEPT
TERM

Idea/shared
understanding of a

Panadero person baking

(ES)

bread and selling it
to customers

Baker Backer/in
(DE)

Figure 1: ESCO concept-term relationship for eight languages

Three types of terms are used in ESCO: preferred terms, non-preferred terms, and
hidden terms. Each ESCO occupation and skill concept has at least one term for each
of the 27 ESCO languages: the preferred term. This term is not reused for another
occupation or skill in the same language and is therefore unique. From a group of terms
with similar meanings, the preferred term is the one that best represents linguistically
the profession or skill it describes.

As mentioned earlier, a language may contain more than one term to refer to the
same/similar concept and therefore ESCO may contain multiple terms per concept in
each language. Non-preferred terms may be synonyms (words with similar or close
meanings), but may also be spelling variations, conjugations, abbreviations, etc. They
are regularly used by jobseekers, employers, or educational institutions to refer to
concepts described in the classification by the preferred term.

ESCO also lists terms that are commonly used in the labour market to refer to an
occupation, but are also considered outdated, misspelled or politically incorrect. These
are referred to as 'hidden terms' as they are useful for indexing, search and text mining
purposes, but are not accessible to end users. When searching for a hidden term in the
ESCO portal, the user is automatically redirected to the profession with the preferred
term. The hidden term is not displayed.

2.2 The occupations pillar
The occupations pillar aims to describe all occupations related to the European labour
market. ESCO includes 3008 occupations in v.1.0.3. Each occupation concept
describes the core meaning and essence of the occupation and provides some useful
information about it (metadata).

M.Pateli 12
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A First Approach.

The key element that defines an ESCO occupation is the main idea or understanding of
what the occupation is about and how it differs from other occupations. These are
captured in the description and scope note.

The description in the ESCO is a text field that provides a brief explanation of the
concept of the occupation and how it is to be understood. For this reason, a description
is always provided for each ESCO occupation.

The scope in the ESCO is sometimes used to make things less ambiguous and to
clarify its semantic boundaries. For example, it may list the professions that are
considered in scope and those that are considered out of scope.

Knowledge, skills and competences in professional profiles

Each ESCO occupation is associated with basic and optional concepts of knowledge,
skills and competences:

Essential knowledge, skills and competences are those knowledge, skills and
competences that are commonly relevant to an occupation, regardless of the work
context, employer, or country.

Optional knowledge, skills and competences are those knowledge, skills and
competences that may be relevant or occur in the exercise of an occupation, depending
on the employer, work context or country. Optional knowledge, skills and competences
are very important for job matching because they reflect the diversity of jobs within the
same occupation.

Table 3: ESCO essential and optional skills examples

Waiter/waitress

Essential skill | ZepBipiouya TToTwyY
Serve beverages
Optional skill Mpoctoiyacia  @AAUTTE
TATWY

Prepare flambeed
dishes

The structure of the professions sector

Occupations in ESCO are structured by mapping them to the international standard
classification of occupations (ISCO-08), which has been developed by the international
labour organisation (ILO). The ESCO occupations and the isco-08 hierarchy make up
the ESCO occupational domain. Isco-08 provides the first four levels, while the ESCO
occupations provide the fifth and higher levels. Each ESCO occupation is assigned to a
group of isco-08 units (even if they are not directly related to it, e.g. If they are at level
Six or seven).

Hierarchy of occupations

M.Pateli 13
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Occupations in ESCO are described at different levels, depending on the language
used and the requirements of the labour market. However, these may differ between
groups of countries (e.g., Some states may need to cover different types of sommeliers,
while in others, the distinction in this occupation may have little relevance). For ESCO to
cover both cases, some professions have broader-closer links between them. However,
only occupations that are relevant to the European labour market are included.
Therefore, the more detailed occupations do not necessarily cover the full scope of the
more general occupation. (e.g., Not all types of sommeliers are covered under
sommelier).

Primary

hierarchy

Figure 2 2.4 ESCO hierarchy of occupations example

2.3 The knowledge, skills and competences pillar
The knowledge, skills and competences pillar, provides a comprehensive list of skills
relevant to the European labour market. ESCO includes 13890 skills in v.1.0.3.

Knowledge, skills and competence concepts
The skills domain includes knowledge, skills and competences defined as follows:

Knowledge: the set of principles, theories and practices related to a field of work or
study. Knowledge is described as theoretical and/or practical and is the result of
assimilating information through learning.

Skills: the ability to apply knowledge and use expertise to complete tasks and solve
problems. Skills are described as cognitive (involving the use of logical, intuitive and
creative thinking) or practical (involving manual dexterity and the use of methods,
materials, tools and instruments).

Competencies: the demonstrated ability to use knowledge, skills and personal, social
and/or methodological competencies in work or study situations, and in professional and
personal development.

Although sometimes used as synonyms, the scope of the terms 'skill' and ‘competence’
can be distinguished. 'Skill' refers to the use of methods or means in a specific context
and in relation to defined tasks. '‘Competence’ is broader and refers to the ability of an

M.Pateli 14
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individual, faced with new situations and unforeseen challenges, to use and apply
knowledge and skills in an independent and self-directed manner. However, there is no
distinction between skills and competences recorded in the esco skills domain.

Contents of the skills domain

As for occupations, ESCO provides metadata for each skill domain concept, including:
A preferred term used for the linguistic realization of the knowledge, skill/competence.
Non-preferred terms (synonyms, spelling variations, conjugations, abbreviations, etc.).
Hidden terms (e.g. Obsolete, misspelled or politically incorrect terms).

A description that explains in greater depth what the skill is about according to the
action verb and the level of detail used in the title.

A scope note that clarifies the semantic boundaries of the concept.
The type of skill: i) skill/ability concepts or ii) knowledge concepts.

The relationship to ESCO occupations. This field indicates for which occupations the
knowledge, skill or competence is usually relevant, including those for which it is
necessary and those for which it is optional. In some cases, the relationship will show
how the knowledge, skill or competence is relevant to other knowledge, skills and
competences. The relationship shall also include a distinction between essential and
optional.

The level of reusability, which indicates the breadth of application of a knowledge, skill
or competence concept. This is crucial to support occupational mobility. ESCO
distinguishes four levels of skills reuse:

Horizontal knowledge, skills and competences are relevant to a wide range of
occupations and sectors,

Cross-sectoral knowledge, skills and competences are relevant to occupations in
different economic sectors,

Sectoral knowledge, skills and competences are specific to one sector but relate to
more than one occupation in that sector,

Occupation-specific knowledge, skills and competences are usually only applicable
to one occupation or specialisation.

Horizontal knowledge, skills and competences

As mentioned above, horizontal knowledge, skills and competences relate to a wide
range of occupations and economic sectors. They are often referred to as basic, core or
soft skills and are the cornerstone of an individual's intellectual development.

M.Pateli 15
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Within the skills domain, transversal skills and competences are organised in a
hierarchical structure under the following five headings:

- thinking

- language

- application of knowledge
- social interaction

- attitudes and values
Adaptation of skills

Skills contextualisation is a method for creating concepts of knowledge or skills and
competences through the analysis of how transversal skills, competences or knowledge
are applied in the specific context of a domain or occupation. In this way, transversal
knowledge, skills and competences that are rather abstract can be transferred to a more
detailed level so that they can be directly applied to occupational profiles.

Example: the skill "measure™ is too abstract to be directly linked to the occupation "metal
furnace operator”. This relationship would produce too many results if it were used in
skill-based job matching, since measurement is relevant for a large number of
occupations and sectors. Through the framing of skills, the skill can be made more
specific. A skill called 'measuring oven temperature' could, for example, be used in the
occupational profile of 'metal oven operator'.

Structure of the skills domain

The ESCO skill domain does not include a complete hierarchical structure. Instead, the
elements of the domain are structured in four different ways:

Through their relationship to occupations, using the occupation outlines as an
entry point,

Through a hierarchy (only for transversal knowledge, skills and competences),
Through relationships showing how knowledge, skills and competences are
related to other knowledge, skills and competences (in particular in cases where
skills are framed),

Through functional collections that allow the selection of subsections of the skill
domain, depending on the purpose for which they are to be used.

The certification (qualification) domain
The certification domain aims to collect existing information on qualifications.
Content of the qualifications domain

The qualifications in ESCO are derived from the national qualification databases of the
states. These qualifications are included in national qualifications frameworks that have
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been referred to ESCO. Since 2014, the commission has been financially supporting
member states and other partner countries (EFTA, EEA and candidate countries) to
develop national qualifications databases and link them to the learning opportunities
and qualifications in Europe (loq)24 portal and to ESCO.

In contrast to the occupations and skills domains, the qualifications domain is
complemented exclusively by external sources and not by data generated by the
commission.

2.4 Why is ESCO useful?

ESCO was created to serve several purposes. Firstly, through the database, it improves
the communication between the education and training sector and the European labour
market. By creating a commonly accepted code of definition of occupations, citizens can
more easily move professionally between countries. Similarly, the process of identifying
suitable professionals by large companies and organisations is simplified. This gives the
process of data exchange between employee and employer a common conceptual -
ontological basis.

2.5 ESCO database
For the analysis all ESCO occupations and skills were collected in Greek and English
language. Several meta-information (metadata) were included, such as the ESCO
specific code (URI) for unique identification of each entry, preferred, alternative and
hidden tags for each occupation and skill.

All this information was merged into two databases: ESCO occupations DB, ESCO
skills DB. All data went through pre-processing and normalization processes to be in a
computational format that can be used for workplace applications (e.g., Application for
automatic generation of suggestions and recommendations for employers/candidates).

Table 4: ESCO databases size

ESCO occupations | 3008
DB occupations
ESCO skills DB 13890 skills

2.6 ESCO DB blueprint

The databases created were in the following format. As already mentioned, each entry
is accompanied by meta-information. The meta-information for the occupations includes
the conceptual type (occupation), the unique website (link), the ISCO group to which the
occupation belongs, the preferred, alternative and hidden terminological annotations,
the current status of the occupation description in the ESCO database where released
are considered all entries that are in use in the database, and obsolete those that have
been withdrawn and replaced. There is also the date when each profession was created
or edited, and the categorization of regulated professions. Regulated professions are
those professions that require a certification or meet certain minimum requirements to
practice them. Finally, a brief description of each profession and its specific code is
included.
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2994 Occupation http://data.e 2611 vopukog oUpBoulog enxeipnong/vopkr oup Siknydpog pe eixeuon oto Sikao released  2020-12-09 http://data.europa.eu/es O vopukol odpBoudot £ 2611.1.1
2995 Occupation http://data.e 2511 avaluTrg EMWEPN oKWY avaykwy Kal Siadu avauTrg enyapnolakoy avaykw released  2017-02-02 http://data.europa.eu/es O avadutég mealpnm'lsll.s
v,

2996 Occupation
2997 Occupation

http://data.e
http://data.e

3521 teyvixég petabocewy TexIKSG cuoTpdTWY pETdBoon released

3111 teguixde pETPNANG ATHOTHAPIKAC PUTIAVON C TEXVIKdS PéTpnoNG owpaTiwvey released

2017-01-17 http://data.europa.eu/es Ot texviol petadd 3521.2
2020-09-02" http://data.curopa.eu/es Ot texvixoi pétpnong a 3111.2.1

2998 Occupation http://data.e 2330 kaBnyntAg xnpslag SsutzpoPaBuag exnaide kabnyrtewe xnueiag SsutepoPdbureleased 2016-12-22 http://data.europa.eu/es O kaBnyntéc xnusiag ¢2330.1.4
2999 Occupation http://data.e 2635 kowwvikdg Aertoupydg pe eibikeuon omy avd unedBuvn kowotkrg avantufngereleased  2022-01-13 http://data.europa.eu/es Ot kowwvixoi Astroupyc 2635.3.5

3000 Occupation http://data.e 3322 epnopuds AVITIPGOWTOG DONG evip) epopixr avinpdownoc avaveda released  2016-07-05" http://data.eurapa.eufes Ot epmopixol avtpdae 3322.1.2
3001 Occupation http://data.e 7512 teyvitng Layaporhaotikic/texvitpia Jayapon teyvitpla fayaporaotkicnapact released  2016-07-05 http://data.europa.eu/es O teyviteg § hac'7512.5

Figure 3: ESCO occupations database sample

The structure is similar for skills. It includes the concept of each skill, the unique link, the
type of skill, which, as already mentioned, are divided into knowledge, skill and
competence. The reuse level is also defined: skills are divided into cross-sector,
occupation-specific, sector-specific. Cross-sectoral knowledge, skills and competences
relate to occupations in different sectors. Sector-specific knowledge, skills and
competences are specific to an industrial sector, but relate to more than one occupation
in that sector. Finally, occupation-specific knowledge, skills and competences are
usually applicable to only one occupation or specialisation. The following meta-
information concerns the preferred, alternative and hidden terminological annotations
that capture the linguistic realisations in use of the concept under consideration. As for
occupations, the status of the skills is defined as released or obsolete, the date of their
modification, and the description of each skill.

A B C D E F G H I M

1 onceptTpr:oncethr‘ skillType |reuseLevY‘eferredLaH altLabels hddenLabe status odifiedDaﬂescriptior
13565|Knowledgihttp://dat skill/compsector-spe Snuioupyia oxedlou nriong 2016-12-2 Avdrtuén
2017-01-0 Npotuna
2021-12-1 Alevépyelc
2017-01-0 Aiepyaois;
2016-09-1 O topéag
2021-12-1 A§oloync
2021-12-1 Anpoupyi

released
13568|Knowledg http://dat knowledgtsector-spe mpotuna yia tnv aohddela twy released
13569|Knowledgihttp://dat skill/comp sector-spe Sievépysia kapdiayysiakwy ne released
13570(|Knowledgihttp://dat knowledgisector-spe texvotoyicteyvoroyia pwipiopc released
13573|Knowledgihttp://dat knowledgt sector-spe yewypadu touploTikég ieployéc released
13581
13582|Knowledgihttp://dat skill/comp sector-spethpnon SloknTikwy apysiwv ot released

Knowledg http://dat skill/comp sector-spe afloAdynon tng nowdtntag tne treleased

Figure 4: ESCO skills database sample
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3 COLLECTION OF TEXTUAL JOB ADVERTISEMENTS (TJAD)

3.1 Greek market
The existence of ESCO ensures the information and data needed at European level.
For the research it was necessary to collect data exclusively related to the Greek labour
market. In this context, a relevant, structured collection of advertisements from the
Greek labour market (TJAD) was created. The TJAD was fed by job clippings as posted
on the relevant website (kariera.gr). Kariera.gr is a recognized job search website in
Greece.

3.2 Data collection
Job advertisements were collected from kariera.gr using a crawler. Specifically, the
python library "beautiful soup” was used for the crawling process. The crawler repeated
this process monthly. A total of 7 months of advertisements were collected from the
website, corresponding to 31074 advertisements including 23579 skills.

3.3 Data organization
The data was divided into two sub-collections to facilitate the research process. The first
has all job titles and descriptions as derived from the job advertisements, while the
second collection contained all the skills included in each of them.

The pre-processing that this information received was carried out for both English and
Greek. In particular, the data went through the lemmatization process. Also, at this
stage all special characters that could create noise in the following procedures were
removed.

To distinguish between title, job description and skills, qualifications and constraints,
identifiers were created. The title is distinct from the structure of the advertisement,
while the description in most cases is in the form of text. Key words or key phrases are
used to aggregate skills, applied within the context of the advertisement description.
The key words are words or phrases such as "skills:”, "essential qualifications:", "for this
position you need:". All the elements under the words/phrases are counted as skills.
The structure of the skills within the description is also provided for, so that they can be
identified in all cases. Usually, skills are either displayed in a list or in the form of a

single text.
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The ads had the following format:

Teadntie/ TIeds
Job Title e llomTplo
Salesman/Saleswoman

H etorpeio pos evalnrd v o xotdotmue Novcidon
TlmokTpio-1 KUTOoTHULTOS part time

Our compery is looking for a part time saleswoman for our
store in Ngfplio

Job Description

_— Soft Skills

Skills/Qualifications/Constraints | |

g

Figure 5: Example of the data collecting process

3.4 Difficulties of the procedure
During the data collection process, difficulties were observed in terms of the subsequent
need to match the data with es ESCO co standards.

1. Locality: in Greece some occupations require skills that are country-specific. They
are skills that would not be required for the same occupation in another country.

M.x. ErayyeApa: Aoyiotng
AtTraitoUpeva TTPoooOvVTa: YVwon EAANVIKWY AOYICTIKWY TTPOTUTTWV
Occupation: accountant
Skills required: knowledge of Greek accounting standards

2. Evolution over time - dynamics of occupations: as humanity and technology
progresses, the skills of occupations evolve and change gradually, which complicates
the process of identifying the basic skills that characterise an occupation.

M.x. (2000)

EmayyeAua: oepBitépog/oepPiTopa

ATTaITOUEVA TTPOCOVTA: EUTTEIPIA OTO OEPRIC, YVWON EAANVIKWY KPACIWV
Occupation: waiter/waitress

Skills required: experience in service, knowledge of Greek wines

(2022)

EmayyeAua: oepBirépog/aepPitopa

Attraitoupeva TpooovTa: yvwon PDA, Xprion NAEKTPOVIKOU UTTOAOYIOTH, €UTTEIpIA OTO
o€pPIg
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Occupation: waiter/waitress
Skills required: PDA knowledge, computer skills, experience in service

3. Specificity of the linguistic expression of the Greek language: the Greek
language has a great richness and variety of expressions. This results in several
difficulties in grouping and standardising concepts.

M.x. [vwon NAeKTPOVIKOU UTTOAOYIOTH
N'vwon n/u
Xprion utroAoyioTn L —»  Xprjon HAektpovikoU Yrohoylotr

KaTtoxnl ynelokwyv deCIoTATWY

HY

E€oikeiwon pe nA.utToAOYIOTEG
Knowledge of computers

Pc knowledge — computer use
Use of computers

Computer literacy

Pc

From the considerations above, arises the need to normalise and standardise
professions and their skills to improve CVS and job advertisements, modernizing the job
search process.
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4 AUTOMATED MATCHING MECHANISM

The matching mechanism uses the ESCO ontology to match occupations and skills for
the Greek labour market. It pre-processes the data coming from TJAD and match them
with ESCO data. Then, the collected data are ranked according to their score, and
separated based on their reliability.

Preprocessing
Stage

Filtering
Stage

Figure 6 : Stages of the matching mechanism

4.1 Pre-processing stage
In the pre-processing stage, the data are put in their optimal form in order to proceed to
the matching stage. First, the titles written in mixed Greek English are corrected using
python code for language processing. Then, the verbal analysis of both the descriptions
in ESCO and the job advertisements in TJAD follows. Using code, punctuation marks,
sentences, lists are separated and items that are identified as verbal units are
lemmatized.

E.g., normalization - lemmatization

6LL CENTER AGENTS \ %all Center Agent TTMipng Mepich \

I[Inpovg/Mepikng AmacyoAnong Amaoyoinon
[NOQAHTEX -TAMIEZ-AITO®HKAPIOYZ I[oinmg Tapiog Amobnképrog
KAT/MA KABAAAX

Kat/po Kofdrog

YepPrrdpovg / LepPiropeg A’ & Bonbovg
XepPrropog ZepPiropa A Bonbog

XepPrropwv

XepPrropog
YIIEY®OYNOYZ/EX KATAXTHMATOZXZ o

Yret Eg Korté I'o B6 K
I'IA BOPEIA KAI ANATOAIKA |, Y7evtuves Be Raraomua Lo Boped Bat
I[IPOAXTIA Avatolkd IIpodotio
CALL CENTER AGENTS Full/Part-time Call Center Agent Full Part Time
SALESPERSONS - CASHIER- Salesperson Cashier Storekeeper

STOREKEEPER IN KAVALA Store of Kavala

Waiters / Waitresses A' & Waiters'
Assistants

Waiter Waitress Assistant Waiter

Store Manager For North And East
STORE MANAGERS FOR NORTH AND Suburbs

\Z AN /

Figure 7: Example of normalization- lemmatization
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4.2 Matching stage
In the next stage, the set of entries from the advertisements is compared with the
entries in ESCO (as obtained from the entry process of the descriptions found in the
esco titles). For each possible pair, a set of scores is calculated. The scores also
depend on the level at which an ad tag was successfully matched with the ESCO
possible pairs. From the matching process, all occupations/skills that managed to obtain
a total score > 0 are kept.

The scores compute the common elements of TJAD occupation and ESCO occupation,
in terms of:

(a) the size of the TJAD title being matched score =
TJAD occupation+ESCO occupation common elements
size of TJAD title

(b) the size of the ESCO title being matched score =

TJAD occupation+ESCO occupation common elements
size of ESCO title

The final score is derived: score = #

Table 5: Example of ESCO matches scores

ESCO match Score
Amédoon mpoooxng otnv | Amédoon tpocoxns otnv | 1.0
AETTTOUEPEIT AeTTTOUEPEIO
Attention to detail Attention to detalil
MNvwon ™G ayyAIKAg 0.87
yAwooag AyyAIK&
Knowledge of the english | English
language
EmOupia yia yvwon «kai 0.58
QVTIMETWTTION véwv | Emideicn  BouAnong  yia
TTPOKANCEWV Maenon

Willingness to learn and | Eager to learn
tackle new challenges

Eutreipia ME PopEic 0.45
KivnTig TnAspwviag Ba
BewpnOei TTpoc OV
Experience with mobile
operators will be
considered as a plus

MApPKETIVYK PEOW KIVATWV
OUOKEUWV
Mobile phone marketing

4.3 Sorting stage
This stage involves the ranking of the entries that have been found at the matching
stage. For some TJAD entries there are matches corresponding to ESCO preferred
label, but also alternative and hidden. If TIAD entries have been matched to the
preferred label of the ESCO entry, the score will be higher than that of a match to the
alternative label. A lower score is given to cases where the matching was made with the
hidden label of ESCO. The ranking therefore goes as follows:
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Matched to ESCO preferred label - matched to ESCO alternative label - matched to
ESCO hidden label.

4.4 Filtering stage

In the final stage, the data are filtered to verifies the priority order given in the sorting
stage. In particular, it is checked whether the matches that are first in the hierarchy have
score = 1.0. If it is true that score = 1.0, then the match is accurate and has priority over
the other matches. There is one more category of matches, those with scores >0.75.
These matches pass to a lower ranking, but remain in the process. These items are
considered less reliable than the 1.0 matches, but seem useful in cases of ambiguity.
Matches with a score lower than 0.75 are not considered reliable and are removed from
the process for accuracy reasons.

4.5 ESCO-TJAD database blueprint
The matching process results in a new database, which includes the TJAD ads with
their ESCO matches. The database is divided into two parts. The first is about the
occupations, while the second is about the skills of each occupation.

Occupations

The database on occupations brings together the TJAD titles with their accompanying
descriptions. For their ESCO counterpart, the preferred, alternative, and hidden labels
and occupation description are recorded for both English and Greek. Finally, the match
score is written, to separate the exact matches (1.0) from the less accurate (>0.75).

Table 6: ESCO-TJAD occupations blueprint

TJAD Title ESCO Preferred ESCO Alternative ESCO ESCO Description Match
Hidden Score
OAHT'OZ odnydc aobevogdpou pondoc aobevopdpon / Ot ofnyol aoBzvopopor ¥pToLLOTOLOTY OFFLLETE EKTOKTT)S 10
ATBENOSOPOY voonietTpe aofevondpou / VYK YL0 TNV CVTLULETTLOT SKTUATON TPy TEPLOTUTIHGY,
emergency ambulance S - . P . . . i
EEET Tepvinds oobevopdpou / oo pilovy 0 Epyo Tov voonhevTdy, petoktvoly aofevais ue
driver voonievTis aobevopdpon AOopALEL, KITHYpagowy Tig arloyes oTig SoTikes TapauETpony

Tov aobavolc Kot aVIpEPOTY TYETIKD OTOUS STKEDUATC
voonievtés, Suopokilovios nupdlinie ™ coom amoftkeuc,
UETRPOPG Kot AE1Tonpyin ToU Tpkot efomiaaot, vId i
emifhaym kot Ketd Tupayyeiio Tov wtpol. Emergency

technician in emergency medical
care / ambulance emergency
medical technician / assistant in
emergency care / ambulance

drivers use rgency vehicles fo respond to medical
emergancies and support the work of paramedics, move patients
safely, take note of changes in the patient's vital signs and report
to the paramedics in charge, ensuring the medical equipment is
well siored, transported and fimctional, wider supervision and on
order of a doctor of medicine.

techmician

Skills

The skills database follows the same pattern. Specifically, for each TJAD skill there is
the corresponding ESCO, with preferred, alternative and hidden labels in Greek and
English, description of the ESCO skill and match score.
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Table 7: ESCO-TJAD skills blueprint

TJAD Title ESCO Preferred ESCO Alternative ESCO ESCO Description Match
Hidden Score
Tavtdypovn TOUTOYPOVT) TELTOYPOVY TPUYUOTOToiNaT ToRhamhay epyoaidy / Towtdypovn extéheon nokhomhdy | 1.0
ektEheon molamhwy | eKTELET TOUTOypovn SiekTepainaT) TORLUTAGY Epyauowdy / wofhpdviov, Ejoviog enfyvoan
kaBnkdvTwy TOALMITADY TowTdypovn exTElea moklomidy kobnoviay / Tev PuoiKdy TPOTEPUIOTITMV.
Ability to multitask KooV tm{.)xpmﬁ SIENTEPIROT TOLATAGY TUpOTEMEN Execute multiple tasks at the same
. multi-tasking i .

perform multiple time, being aware of kay

tasks at the same perform multitasking activities / carry out multitasking / priorities.

time perform multi tasks at the same time / multi-tasking /

multitask /

4.5.1 Processing ESCO-TJAD database

The next step was editing and checking on all occupation and skill records. Each entry
was evaluated based on whether a match was found in the ESCO database. Through
the evaluation process, the data was separated into two categories:

. ESCO match found

If there was a match between the TJAD occupation/skill with ESCO occupation/skill,
then the respective entry was passed as correct. For those cases where the matching
tool had failed to match an ESCO occupation/skill which did exist, it was manually
placed and thus the entry was passed to the category of found matches.

[I. ESCO match not found

All entries that cannot be linked to any of the ESCO entities end up in this category.
This can happen for several reasons:

Very general reference: in some cases, the advertisement was written in such a way
that it was not possible to understand the profession/skill being referred to from the title
alone.

Table 8: Example for no match found due to very general reference

Job title Znreital atopo yia Tpwivh Bdapdia
Person for the morning shift needed
Description Znrteital dtodo yia TNV KAGAuwn TTpwIvAS Papdiag o€ KatdoTnua

ANlavikig TTwAnong oto Mapouaot aTTIKAG.
We are looking for a person to cover the morning shift in a retall
store in Maroussi, Attica.

Very specific reference: there are cases where an entry is so specific that it cannot be
matched with an ESCO entity, either by the mechanism or by the person.

Table 9: Example for no match found due to very specific reference

Kariera skill KaBapioTig migivag

Pool cleaner
Closest ESCO | KaBapioTtrg/ kaBapioTtpia
skill match Cleaner

Occupation/skill mainly found in Greece: some advertisements refer to professions and
skills that are not so widespread in the rest of Europe.
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Table 10: Example for no match found due to localization

| Kariera skill | Atlantis ERP |
Entries that cannot be considered skills: one of the most difficult categories to manage
is that of entries that cannot be classified as skills, but provide information relevant to
the job.

Table 11: Example for no match found due to entry not being a skill

Kariera #sKill Eutreipia TouAdyiotov dUo Xpovia
At least two years of experience

Kariera #skill MTuxio TToAuTEXVEIOU
Engineering degree

Kariera #skill Euyévela katd Tnv emmiKoIvwvia
Politeness in communication

"noise" resulting from machine errors: the code that was used attempted to reduce the
noise present within the ads, through the removal of punctuation marks and with the
help of keywords. There were, however, several cases where such entries failed to
generalise in a way that could be avoided.

Table 12: Example for no match found due to entry being noisy

Kariera noise Na a1rooToAR Bloypa@IiKwy TTaTHOTE £OW!
Send your cv here!

4.6 Solutions to improve matches

In order to improve the process of matching advertisements in greece with the esco
ontology, a number of solutions have emerged. During the manual evaluation, two
categories of entries were identified for further processing. Those entries that were
regularly observed not to find a match, but which could be manually assigned to one of
the ESCO categories, and those that, while having many occurrences, did not match
any ESCO entry. Thus, the following changes are made to optimize the matching
process:

TJAD alternative labels

The alternative labels used by ESCO have already been mentioned. To these,
alternative labels derived from the TJAD data are added. The need for more alternative
labels is usually due to language/locality issues. While ESCO has provided for the
translation of occupations and skills into many languages, it lacks the knowledge of the
language as it is used in everyday speech.
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Table 13: TIAD alternative labels, occupations

Preferred Label

Alternative Labels

TJAD Alternative Labels

TWANTAS TRoIOVIWY KoL UTLNPECURY hEow enidelng/mwintpu
TPOIGVTWY KaL UTtNPECLWY WEoW emibaibng

THWANTELE MPolOVTWY KoL UTINPECLLV LETW
zmibelng

TUWANTAC TPOLOVTWY KOl UTINPECLIY HETW
zmibelng

promaoter onpeiwy Twhnong
promoter mpoldvTwy aTo
KOTOVOAWTIKG Koo
mpowdnTig

npowdnTpa

voonAeuThg yevikng nepiBohlbng/voonieitpLa yevikng
nepiBaiding

VEVLKT vOOOKOLQ

voonhzuthg yevixng mepiBaling
VEVLKOC VOOOKOUOG

voonhzUtpua yevikng mepilfaiiing

EMLOKETITN G UyEiag
EMLOKETITPLR UYELOG

executive assistant

personal executive assistant

senior administrative secretary

executive secretary

executive administrative assistant
personal assistant

multilingual secretary

foreign language assistant

assistant manager

foreign language correspondent executive
assistant

P& CEQ
RA

Table 14: TJAD alternative labels, skills

Preferred Labeal Alemative Labels

TJAD Altemative Labals

create solutions to problems

create solution to problems
conceive solutions to problems
creating solutions to problems
devise solutions to problems
farmulate solutions to problems
come up with solutions to problems
create solutions

problem solving
problem solver

operate electronic payment terminals

use electronic payment devices

perform transactions using electronic payment terminals

operate electronic payment devices

take payments using electronic payment devices

utilise electronic payment terminaks

collect payments using electronic payment devices

use electronic payment terminals

conduct tranzactions using electronic payment tarminzls

utilizz electronic payment devices

collect debit of credit card payments using electronic payment terminals

FDA

EMmkovuvin

Emko v axES SERLOTTEG
EMEOLVWERGS
EMKOWWIVIGRES LKaVETRTES
ETMKOMNVWVLEKSE (EPOKTTEas
TpadopLkn EMKCIMin
VPOTTTH EMKOLVILL
Swmpoowiki ayfoslg

TJAD new labels

In some cases, it was decided that new concepts additions need to be made to ESCO.
In the occupations part, the additions are new end nodes in large occupational trees,
defining an occupation very specifically. The new skills added are either country-specific
or modern, digital skills that have not yet been added.
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Table 15: TJAD new labels, occupations

Preferred Label Alternative Labels TIJAD Alternative Labels

KALTAPETPNTAG o . . flec | , . ,
— KaTapETpTpLa : L KLTOULETPTES Kf:('Eii)‘.pETpO uvlru; o qu xaprovoumuctm,’}(epuum n

K X s dhha) mou SuakwveL pla ETOUPELD, TNPWVTAS TOUS TIpoPAEMOHEVOUG
KOTOLETPATOL UMEDBUVOL KATALETPONG i i
i . KAVOVEG aoGadeiod.
uUmEDBUVY KOTQUETPNONG
Counters count the valuable items such as banknotes, coins or other that

counter cash counter

a company is transporting, whilst taking security precautions.

smomntne sEetaone/

emdmeng eEEtaong
smomnTpLa sEETaong

O emomnteg efétaong cupfdailouy otnv alohdynon kol otonoinan
emayysApatikwy | dAwy sflothitwy péow eEétacng. NapakokouBolv

enonTpLa efETacng efeTaoTrg anopieg twv urodndiwy, emAdouv TEYVIKE TpoPArjpaTa OTaV QuTd
stetdoTpLa npokUnTouy kot SLaopaiiovv OtL n efftaon Aappdvel ywpa ohpdwve pe
ta kaBoplopsva mpoTuna Kot 08nylsg.
Table 16
4.14 TIAD new labels, skills
Preferred Label Alternative Labels TIAD Alternative Labels

Adobe Creative Suite

To Adobe Creative Suite sivar pua Swakoneion covita AoylopikoU pe
shappoyeg ypapikol oxsdiaocpol, enefepyaoiag Bivteo kat

avantuéng wtol nov avantyBnke and v Adobe Systems.

Adobe Creative Suite

Creative Suite
Adobe

Adobe Creative Suite (CS) is a discontinued software suite of graphic
design, video editing, and web development applications developed
by Adobe Systems.

Epyawn

MAnpodoplakd Zootnua

YEKA
Epyavn

To mhnpodoplakd cOotnua Epydvn ¢povrilet yio tnv SfAwon kattnv
aoddlion e epyaociag, evw napahinia acyoAeital pe Tig
ypadewkpatikeg kot Stowntikeg Sradikaoieg Twv emysprioswv alla

ko Thv Snpuovpyia véwv Beoswv epyaciog.

ERGANI

Ergani is an online system that allows employers to register
themselves and their employees with Social Insurance Services

electronically.

TJAD qualifications & constraints

The process of collecting and matching skills resulted in a fairly significant class of
entries that could not be identified as skills, but was important information for the
advertisement. This results in two new distinctions:

Qualifications

This category brings together all requirements that need a certification, document,
diploma. These are considered necessary in the context of a job search, but cannot be
included in the skills category.

Table 17: Qualifications

Qualifications

ATTOAUTIIPIO AUKEIOU
High school diploma

EKTTANPpWON OTPATIWTIKWY UTTOXPEWOEWV
Army obligations fulfilled

MPOTTTUXIAKOG/ METATITUXIOKOC TITAOG OTTOUSWV
Bachelors / masters degree

MoTotroinon yA\wooopdaBeiag IELTS
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IELTS language certification

Adela AoknNoNG ETTAYYEAUATOG
Professional licence

AlKaiwpa utroypagnig
Right to sign

Kdpta avepyiag
Unemployment card

Constraints

The constraints set by the employer in the context of looking for an employee for a job
are grouped under the category of constraints. Similar to qualifications, they are not
skills, but elements important for the recruitment process.

Table 18: Constraints

Constraints

A\€EUKO TTOIVIKO UNTPWO
Clean criminal record

KdTtoikog (ATTIKNG)
Resident (Attica)

Al0BeCINOTNTA YIA ETTAYYEAPATIKA TAgIDI
Avalilability for business travel

Eutreipia x xpovia
Experience x years

MepikAG atraox0Anong, oAIKRG atmaoxoAnong
Full-time, part-time

Epyacia atrd 1o oTriT
Work from home

Bapdieg
Working in shifts

TJAD soft skills & hard skills

Soft skills are character traits and interpersonal skills that characterize a person's
relationships with other people. In the workplace, soft skills are considered to be a
complement to hard skills, which refer to a person's knowledge and occupational skills.
It appears that the Greek labour market considers soft skills to be really important, thus
the number of soft skills in an advertisement usually exceeds the number of hard skills.
To improve the matching mechanism, it is important to separate soft and hard skills, as
soft skills are transversal and can complicate the matching process.

Table 19: Soft skills

Soft skills

Emkoivwyvia
Communication

EmiAuon mrpoBAnudaTwv
Problem solving

AvVaAUTIKR OKEWYN
Analytical thinking
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Mpoooxr oTnV AETTTOUEPEIT
Attention to detail
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5 EVALUATION

5.1 Quantitative results
The data obtained from the matching process was passed through the human cross
examination process. In particular, 5420 occupations were manually checked, with their
25365 skills. The following results are thus obtained:

Regarding the occupations, in the 5420 advertisements checked, for 5007 of them a
match with the ESCO ontology was found. There were also 111 additions of
occupations to ESCO. Finally, of the total number of occupations examined, 302 were
rejected. These were unclear jobs, jobs where there was an inability to understand the
occupation, poor job description, very specific occupations not worth adding to ESCO,
jobs in other languages, educational programs/scholarships/internships that are not
occupations.

Table 20: Quantitative results, occupations

Job titles

Kariera  occupation descriptions 5420
examined
Found in ESCO 5007
Added in ESCO 111
Kariera  occupation descriptions

i 302
rejected

The 25365 skills corresponding to the 5420 ads examined are divided into the following
categories. The 13376 skills were successfully matched to the ESCO ontology. 575 new
skills were added that were considered worthy of addition due to their frequency of
occurrence. The entries rejected by the matching process are 10783. Finally, 161
gualifications and 288 constraints were added from the improvements made.

Table 21: Quantitative results, skills

Skill titles
Kariera skill descriptions examined 25365
Found in ESCO 13376
Added in ESCO 575
Kariera skill descriptions rejected 10783
Added as qualifications 161
Added as constraints 288

Evaluation of matching tool results

To calculate the performance of the matching mechanism, we use the mean reciprocal
rank (MRR) and mean average precision (MAP) metrics. These metrics are used
because the result of the application of the matching mechanism is a calibrated ranking
of matches, and at any given time, especially in the skills, there is more than one correct
match with ESCO.
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Mean reciprocal rank (MRR)

The mean reciprocal rank is a statistical measure for evaluating any procedure that
produces a list of possible answers to a sample of questions, ranked by probability of
correctness. The mutual ranking of a question answer is the multiplicative inverse of the
ranking of the first correct answer: 1 for first position, 12 for second position, 1/3 for third
position, and so on. The mean mutual ranking is the average of the mutual rankings of
the results for a sample of questions q:

1 Q] 1
MRR = .
Q| ; rank;

Where rank;Refers to the ranking position of the first relevant document for the i-th
guery. The reciprocal value of the mean reciprocal ranking corresponds to the harmonic
mean of the rankings.

Mean average precision (MAP)

The mean average precision (MAP) for a set of queries is the average of the average
precision scores for each query.

EqQZI AveP(q)
Q

MAP =

From our evaluation of the system, we draw conclusions. The results for the exact
matches are quite high both in the case of occupations and skills, which gives a good
chance that the results obtained are correct.

Table 22: MRR and MAP scores

Occupations MRR MAP Support
All 0.403 0.427 5019
Exact matches 0.674 0.716 2178
Skills MRR MAP Support
All 0.488 0.539 13222
Exact matches 0.716 0.794 7373

5.2 Qualitative results

For the quality check of the matching tool, it is tested on evaluation data of TJAD. The
aim is to show the reliability of matching on new data.

Results of 1524 job advertisements were examined. The results were divided into
correct, errors related to the matching tool and errors related to the job ads.
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Table 23: Qualitative results

Count
Total job posts 1523
Correct matching 1089
Matching tool | 314
errors
Job post errors 120

The category of correct matching includes all the ads that brought correct results
regarding the occupation title and its skills. Matching tool errors stem from shortcomings
in the matching mechanism, which have to do with specific entries that the system has
not been able to predict. The job post errors are errors that are either too generic or too
specific to match to the data.

E.g., correct matching

Baoikr yvwon epyatikng vouoBeoiag (TJAD evaluation data) - €pyaTikfy vouoBeaia
(ESCO data)

Basic knowledge of labour law (TJAD evaluation data) - labor law (ESCO data)
Matching tool errors

XpAon n.u., use of p.c.=~> hy, hly (pc,p/c) are existing alternative labels. In the TJAD
data there was no apparent need to create the h.y.(p.c.) Tag, so the machine failed to
recognize it.

Job post errors

Good designing skills > designing could mean architectural design, web design etc.
When there is not a specification the machine can not match with a correct skill.

The problems related to our matching tool can be fixed by continuously updating
alternative labels and keywords to extract “noise” from the ads. In particular, out of the
314 incorrect matches, 95 can be corrected by using new alternative labels. The
remaining 220 are noisy entries, i.e. Things that the extraction should not bring about.
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6 CONCLUSION - FUTURE WORK

6.1 Conclusion

The conclusion that emerges from all the research is that the work of matching ads in
an occupational and skills ontology is a continuous and evolving task. The work carried
out as part of this thesis covers the data that exists today, in 2022. The potential of such
a tool is important for the evolution of the labour market space and could greatly simplify
the job search process. There are of course improvements that would help to refine the
tool at a later stage. As mentioned above, this process is not static but constantly
evolving, depending on the needs of the labour market. Thus, this project is only the
beginning of a larger concept that could be formed.

6.2 Future work

6.2.1 Skills to occupation title relation

One idea for improving the matching mechanism suggests linking the occupational title
to the skills of the occupation. In the ESCO ontology, as already mentioned, each
occupation includes its necessary and optional skills. Using this feature, the proposed
mechanism takes the skills of a job post of TJAD, and from the set of them, identifies
the occupations that include these skills as necessary skills. This implementation can
significantly help with observed problems such as language ambiguities.

Occupation: software architect
Skills: computer programming, debug software, develop software prototypes
Current matching tool:
Software architect - architect, (100% match to ESCO)
Software developer, altlabel software architect,

(50% match to ESCO altlabel)

Proposal:
Computer programming
Debug software * software developer

Develop software prototypes

6.2.2 Profession to education linking
The pillars of the cv are usually those of education, work experience and skills that
characterise each worker. In the work so far, an attempt has been made to organize
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and correlate the occupations and skills of an employee. It follows, therefore, that a
subsequent step would be to add the education domain to the matching effort.

Correlating occupations with education is a development that will enrich the overall
system by bringing about improvements in individual digital applications in the
workplace. More specifically, we refer to the separation of the education sectors, firstly
into secondary and tertiary education and then to individual distinctions of each
category. In the secondary education sector, a distinction is made between general high
school education and vocational high school education, with the corresponding
categories. Higher education has a greater separation, since there are several
directions. The aim is to concentrate the skills acquired after completing an
undergraduate/postgraduate course.

Then each degree with its corresponding skills, the process of matching a job with a
particular employee is simplified, since in addition to the information entered from the
skills and experience reported in the employee's cv, the information from the education
received by the employee will be added.

6.2.3 Identification of not politically correct terms

One of the major problems that could not be addressed in the context of the work is the
use of non-politically correct terms. This could be improved by creating a suitable digital
service that would complement the matching tool. Its aim would be to create a
mechanism to identify these terms using keywords. Thus in the event of such an entry
existing within the skill set of an advertisement, the non-politically correct entry could be
flagged and the author of the advertisement could be notified that it is not considered
acceptable.
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