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Goal

• Goal of the research: 
• design and implementation of the system for automatic analysis of 

job offers published online

• The scope of the job offer analysis:
• identification of employers expectations towards candidates' 

competences and their analysis
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"pracuj.pl" web site
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Exemplary job offer
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Competences

• Competences:
• people’s characteristics allowing them to achieve intended results. 

Competences are therefore understood as the ability to implement 
specific patterns of behavior,

• competences are understood as characteristics of a professional 
position. This interpretation defines competences as the ability to 
effectively perform professional duties in compliance with 
standards established by the organization or to achieve desired 
results.
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Main groups of competences (Filipowicz, 2014)

• social – determining the quality performed tasks associated 
with contacts with people (e.g. commercial contacts), 

• personal – related to performance of tasks by the 
employee, and their level affects the quality of the 
performed tasks,

• managerial – involve human resource management, both 
with soft areas of management, work organisation, as well 
as with strategic aspects of management. 

• professional (specialist, technical) – concern specialist tasks 
set for particular groups of positions. 
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Main groups of competences (Filipowicz, 2014)
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Social

• oral communication,

• written communication, 

• teamwork, 

• building of relations, 

• sharing of knowledge and experience

Personal

• innovativeness,

• entrepreneurship, 

• flexibility, 

• organization of own work, 

• time management, 

• problem-solving,

• stress management.

Managerial 

• analytic thinking, 

• strategic thinking, 

• motivating, 

• delegation of tasks, 

• team-building

Professional 

• process management,

• project management, 

• professional knowledge, 

• the ability to use modern information 
technologies
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Methodology

• The research was conducted with the use of the ontology-
based exploratory text analysis approach. 

• The method which was proposed by the authors can be 
used for automatic job offers analysis and identification all 
phrases concerning required competencies. 

• The algorithm was implemented in R language and used for 
analysis employers’ expectations towards competences of 
candidates looking for job. 
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Frequency-based vs. knowledge-based systems of 
exploratory text analysis
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The structure of the system of job offer analysis
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Model Results
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Job offers 



Paweł Lula, Renata Oczkowska, Sylwia Wiśniewska, Katarzyna Wójcik

Ontology
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Thomas Robert "Tom" Gruber (born 1959):

"An ontology is a formal, explicit specification of a shared conceptualization"



Ontologies
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Ontology = the method of knowledge representation



Ontologies

Paweł Lula, Renata Oczkowska, Sylwia Wiśniewska, Katarzyna Wójcik 13



Paweł Lula, Renata Oczkowska, Sylwia Wiśniewska, Katarzyna Wójcik

Competency model (competency ontology)
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YAML format
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The schema of the process of competence 
identification
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Similarity calculation
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sim(A,B)←
𝐴∩𝐵

𝐴∪𝐵
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Expected candidate profile
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Analysis of employers expectation in 
Świętokrzyskie region
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Świętokrzyskie Voivodeship in Poland
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Smart specializations in the Świętokrzyskie region 
strategy
• Information and communications technologies 

• Resource-efficient construction industry 

• Sustainable growth of the power industry 

• Metal and casting industry 

• Modern agriculture and food processing 

• Health and health-promoting tourism (wellness tourism) 

• Trade fair and congress industry 
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The structure of companies looking for employees
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Most demanded competences
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Competences
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Most required competences in areas with the 
highest number of posted job offers 
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Most required competences in areas connected to 
smart specializations in Świętokrzyskie Voivodeship
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Conclusions

• Ontology-based system can properly identify competences 
expected by employers.

• Design and implementation of ontology-based systems for 
exploratory text analysis is time consuming process.

• Conducted research showed that the majority of employers 
does not belong to the area described as smart 
specializations. 

• Generally speaking competences in selling and marketing 
are the most expected. 
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Thank you for your attention!
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