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ABSTRACT 

 
By 

 
Muhammad Al Fayed 

Dr. Eka Budiarto, ST, M.Sc., Advisor 
Dr. Maulahikmah Galinium, S.Kom., M.Sc., Co-Advisor 

 
 

SWISS GERMAN UNIVERSITY 
 

 
This study addresses the operational inefficiency of reactive IT Service Management 

(ITSM) at PT XYZ, where the accumulation of 82,328 unstructured incident records 

(2018–2022) impedes root cause analysis. The research objective is to transition from 

reactive firefighting to Proactive Problem Management by applying Unsupervised 

Machine Learning techniques. Guided by the CRISP-DM methodology, a Text Mining 

pipeline utilizing TF-IDF vectorisation was developed to benchmark symptom-based 

features against resolution-enriched features. The findings demonstrated that the 

resolution-enriched K-Means Clustering model (k=88) yielded superior semantic 

distinctiveness, achieving a Silhouette Coefficient of 0.084 and successfully isolating 

systemic defects from routine noise. Expert validation confirmed the model’s efficacy, 

achieving 100% consensus on high-priority clusters such as Oracle Logic Errors and 

K2 Instability. Consequently, a "Bifurcation Strategy" was formulated, routing high-

volume incidents to automation and high-risk defects to engineering via seven expert-

validated Standard Operating Procedures (SOPs). This study confirms that combining 

unsupervised learning with human-in-the-loop governance effectively translates raw 

historical data into an actionable, proactive operational strategy. 

 

Keywords: IT Service Management, Unsupervised Machine Learning, K-Means 

Clustering, TF-IDF, Proactive Problem Management.  
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