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Abstract

Recent developments in digitalization have significantly impacted numerous industries,
enhancing their business models. Advances in Big Data and Machine Learning technologies now
facilitate data-intensive approaches to mimic human decision-making. This paper focuses on the
human resources sector, where digitalization plays a crucial role in aligning job openings with
suitable candidates, a process integral to organizational success. Despite the potential benefits,
the application of description logic methods in this context is often overlooked. We provide a
comprehensive analysis of how knowledge bases, particularly ontologies, are employed in the
human resources industry.
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1 Introduction

In the field of human resources (HR), employee selection is a pivotal element that influences the
course of an organization's operations, strategies, and tactics [1]. Recognizing the importance of
selecting and assimilating a diverse range of candidates is crucial in determining the future
success of an organization [2]. This involves the need for an advanced approach in connecting
employers with potential employees, moving beyond traditional recruitment practices [3]. Such an
approach might ensure that the skills and viewpoints of individuals are in harmony with the core
values of the organization [4].

This process emphasizes the need for strategic alignment, determining how closely human
resources and organizational goals are interconnected. By selecting employees, a foundational
strategy is formed, one that aligns the skills and aspirations of individuals with the broader
objectives of the organization [5]. This alignment is crucial for steering the organization towards
success, as it ensures that the workforce is not only skilled but also shares the vision and goals
of the company [7]. In this way, the process of employee selection becomes more than just filling
positions; it is about building a team that is cohesive, motivated, and geared towards achieving
collective success [8].
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2 Ontologies and Knowledge Representation

Our current research focuses on developing knowledge representation methods based on
ontologies, which are structured frameworks for organizing knowledge within specific domains
[9]. These ontologies function as structured databases containing various entities, attributes,
relationships, and rules specific to their domain [10]. There is a recognized need for
standardization in knowledge modeling, which involves creating a structured language that
includes logical expressions and symbolic elements such as hierarchies of concepts, operations,
and foundational principles [11]. Ensuring these models accurately represent the theories of their
respective domains and can be understood in terms of propositions is a key objective [12].

Description Logic (DL) is an essential paradigm that has evolved from attempts to define and
structure semantic networks and systems based on frames. Rooted in the principles of predicate
logic, DLs are designed to be both practical for modeling applications and to maintain beneficial
computational characteristics, including the ability to make consistent, logical decisions [13].

3 Structured Representation of Knowledge

The organized representation of information and its carefully selected sources form a critical
aspect. This structured approach is essential for responding to queries and uncovering hidden
knowledge. Knowledge bases, grounded in ontologies, gather, and organize insights that are
relevant to specific fields. Examples like Wordnet demonstrate this method by mapping out
semantic connections, such as synonyms and part-whole relationships. The use of ontologies as
models for knowledge management is highlighted by several key benefits:

e Reducing semantic inconsistency by promoting a common vocabulary, which aids in
clear communication between employers and job seekers.

e Supporting the verification of information to spot discrepancies in data provided by both
parties.

e Enhancing automated processing capabilities, leveraging the limitations of natural
language understanding to go beyond explicit data.

¢ Allowing for inference, using reasoning methods to draw conclusions from implicit data.

e Improving interoperability among varied databases and information systems, thanks to a
shared ontological structure.

e Simplifying complex query handling, outperforming the abilities of traditional approaches.

4 Practical and Measurable Benefits

Ontologies not only contribute theoretical value but also offer concrete and measurable benefits
for various industries, as reflected in Key Performance Indicators (KPIs). The implementation of
automated matching systems is particularly valuable for companies with recruitment needs [14].
In the realm of human resources, the adoption of ontologies has numerous advantages.

The adoption of ontologies in recruitment processes brings several key benefits. First, it
significantly lowers the expenses involved in identifying suitable candidates, an aspect that is
particularly vital in large-scale recruitment efforts. Furthermore, it enhances the alignment
between job vacancies and applicants, helping to uncover hidden talents and expanding the
horizons for recruitment teams. This approach also reduces the need for human resources



professionals to have in-depth knowledge specific to each industry, as ontologies are versatile
and span across various sectors. Lastly, it accelerates the initial screening of candidate profiles
by employing tailored search criteria, leading to quicker and more accurate candidate selection.

5 Conclusion

Our current research is focused on the widespread use of knowledge representation techniques
in enhancing recruitment processes across several types of organizations. The digital
transformation and improvement of these methods bring several advantages, such as significant
reductions in cost, time, and effort, compared to the traditional methods employed in human
resources. Furthermore, from an academic standpoint, moving beyond basic syntactic matching
opens new opportunities for exploring new methodologies and potential business strategies.

Our process involves using a knowledge base that aligns candidate profiles with job vacancies,
typically through a domain-specific ontology that covers aspects like skills, experiences, and job-
related tasks. Looking ahead, integrating emerging ML technologies with DL is expected to yield
innovative results in this realm. This future direction promises not only to refine the recruitment
process but also to introduce more sophisticated, data-driven approaches for matching
candidates with suitable job opportunities.
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