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Abstract

Purpose: Rapid digital transformation and the exponential growth of data have intensified the demand for data scientists
across industries. However, the dynamic nature of this profession has created ambiguity regarding the essential competencies
required for effective employment. This study aims to develop a data-driven analytical model to systematically identify the
key knowledge and skills required for data scientist roles based on real labor market data.

Methodology: The study employs a text mining framework based on the knowledge discovery in databases process. A
dataset of 120 job advertisements for data scientist positions posted on LinkedIn in the United States was collected and
preprocessed. Text data from job descriptions were cleaned, transformed, and analyzed using TF—IDF weighting to extract
significant terms. From a large set of extracted words, the most informative features were selected and categorized into
competency groups. Descriptive statistical analysis was also conducted to examine job characteristics, including industry
distribution, experience level, and employment type.

Findings: The results reveal that demand for data scientists spans a wide range of industries, with a dominant concentration
in IT-related sectors. Most job postings are full-time and target entry-level candidates. Extracted competencies were
categorized into two primary groups: hard skills and soft skills, with hard skills accounting for the majority of identified
requirements. Technical competencies such as programming, machine learning, data analysis, and statistical modeling were
identified as core requirements, while soft skills such as teamwork, problem-solving, and leadership were also found to play
a significant supporting role.

Originality/Value: This study conttibutes to management decision analysis by integrating labor market data and text mining
techniques to provide a structured competency identification model. The findings offer practical decision support for
educational institutions, human resource managers, and job seekers by aligning training programs and recruitment strategies
with real market demands. The proposed framework demonstrates how data-driven analytics can enhance strategic
workforce planning in rapidly evolving digital environments.
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Figure 1- Text mining process based on the KDD process.
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