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Abstract

This Routine to Research (R2R) study aims to develop a prototype for analyzing and monitoring the
procurement performance of the Procurement Unit, Faculty of Commerce and Accountancy, Thammasat
University. The performance was evaluated based on two Key Performance Indicators (KPIs): KPI1, which requires
submitting procurement requests for signature within 2 business days for cases with a budget not exceeding 100,000
THB; and KPI2, which requires submitting procurement requests for signature within 5 business days for cases with
a budget exceeding 100,000 THB but not exceeding 500,000 THB. The methodology integrates data science and
unsupervised machine learning techniques implemented through Orange Data Mining. A dataset consisting of 577
procurement transactions from the 2024 performance evaluation year was utilized. Data distribution analysis and
analytical clustering using the k-means algorithm were performed, combined with dimensionality reduction using
Principal Component Analysis (PCA) and t-Distributed Stochastic Neighbor Embedding (t-SNE) for performance
monitoring and problem-solving. The findings reveal that the developed prototype effectively identified patterns
and common characteristics among non-compliant transactions during the first half of the year. Utilizing these
analytical insights to implement corrective measures successfully enabled second-half operations to meet the
defined targets. By the end of the performance evaluation year, both key performance indicators reached the
highest target levels: KPI1 achieved a success rate of 99.23% (519 out of 523 transactions), and KPI2 achieved a
success rate of 92.59% (50 out of 54 transactions). This demonstrates that the prototype can be effectively utilized
for performance monitoring, diagnostic problem-solving, and the overall improvement of the faculty's procurement

processes.

Keywords: Data Science, Procurement, Orange Data Mining, Routine to Research (R2R), Key Performance
Indicators (KPIs), Data Model
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