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ABSTRACT

Classifying Government Bureau Organizations by Combining Item
Response Theory and Semantic Network Analysis

Cheon Geun Choi

This study aims to empirically identify the practical job characteristics and task
connection structures of central administrative agencies at the bureau level. To overcome
the limitations of existing organizational diagnosis research, which has largely remained at
understanding superficial aspects by relying on formal organizational charts or subjective
surveys, this study collected the 'Enforcement Rules of Organization' from 25 ministries and
agencies, secured official task text data for 302 subordinate bureaus, and applied natural
language processing (NLP) techniques. For the analysis, an integrated approach combining
the Two-Parameter Logistic (2PL) Poisson model of Item Response Theory (IRT) and
Semantic Network Analysis was adopted. Through this, each organization's latent job
characteristics (policy planning vs. policy implementation) and network centrality
(peripheral vs. central) were quantitatively estimated. The analysis revealed that government
bureau organizations can be broadly classified into four types. First is the 'Central Policy
Planning Type, which plays a pivotal role in governance; second is the 'Peripheral Policy
Planning Type," which establishes independent strategies based on a high degree of
expertise; third is the 'Central Policy Implementation Type,” which supports broad
administrative demands in the field; and fourth is the 'Peripheral Policy Implementation
Type," consisting of segmented operational organizations fulfilling specific purposes. In
particular, the analysis of extreme archetypes in each quadrant, derived through Bayesian
MCMC estimation, clearly demonstrates the actual functional differentiation and connection
structures within the bureaucracy that are difficult to grasp merely through ministry names
or formal organizational charts. This study is significant in that it provides an academic and
policy foundation for the functional realignment and efficient resource allocation of
government ministries in a rapidly changing administrative environment by presenting a

data-driven organizational diagnosis methodology.

[Keywords: Item Response Theory (IRT), Semantic Network Analysis, Organizational
Typology, Bayesian Estimation, Functional Differentiation)



