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Abstract

Supplier selection is a crucial aspect of supply chain management. Traditionally, multi-criteria
decision-making methods and experts' experience have been the go-to approaches for this
process. However, in today's highly competitive business environment, making decisions with
both speed and accuracy has become paramount. Consequently, the utilization of innovative
data-driven technologies and machine learning methods has gained significant importance.
Surprisingly, the combination of simulation and machine learning has received limited attention
in research endeavors. In this study, supplier performance is evaluated based on specific
characteristics utilizing a combination of simulation and machine learning techniques. The
research investigates its applications in data-driven decision support for supplier selection. we
tackled the supplier selection challenge by simulating the problem using Arena software. The
dataset generated from the simulation served as input for our machine learning model. We
employed different algorithms, namely Decision Tree (DT), K-Nearest Neighbor (KNN), and
Logistic Regression (LR), to analyze the data. Our research demonstrates the remarkable
effectiveness of machine learning algorithms in supplier selection.

Our approach proves invaluable in analyzing the supplier base and
identifying critical suppliers or combinations thereof, minimizing disruptions caused by adverse
supplier performance. These findings underscore the potential of integrating advanced
computational methods to significantly enhance decision-making processes within supplier
selection in supply chain management. Our analysis highlights the pivotal role of integrating
simulation and machine learning techniques, offering a robust framework for improving supplier
selection methods in the fast-paced and competitive landscape of modern industries. This
approach not only improves existing methods but also promises a new era in supply chain
management. The synergy of simulation and machine learning can create a revolution in the way
businesses choose strategic suppliers and ensure speed and accuracy in decision-making
processes.

Keywords: Simulation, Machine learning, Supplier selection, Data-driven supply chain
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Logit Regression Results

Dep. Variable: Y MNo. Observations: 9265
Model: Logit  Df Residuals: 9257
Method: MLE  Df Model: 7
Date: Fri, 20 Oct 2623 Pseudo R-squ.: 0.7953
Time: 06:38:03  Log-Likelihood: -527.50
converged: True  LL-Null: -2577.4
Covariance Type: nonrobust  LLR p-value: 0.000

coef  std err z P>lz| [0.025 0.975)
Order quantity of P1 3.6651 0.412 8.896 0.000 2.858 4.473
Order quantity of P2 3.3703 0.409 8.243 0.000 2.569 4.172
Due date 44.7261 2.109 21.203 0.000 40.592 48.860
Contract with supplier 0.3436 0.070 4.879 ©0.000 0.206 0.482
Supply from supplier 0.6942 0.070 9.862 0.000 0.556 0.832
Fixed cost 2.1564 0.250 8.640 0.000 1.667 2.646
Total cost 3.1583 0.453 6.979 0.000 2.211 4.045
Delivery date -21.9448 1.678  -20.353 0.000 -24.058 -19.832
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