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Abstract

Purpose: This paper aimed to propose a novel framework for hub location problems under uncertainty by combining
artificial intelligence and stochastic optimization.

Methodology: We integrated K-medoids and DBSCAN clustering algorithms to generate potential hub location scenatios.
These scenarios were then incorporated into a two-stage stochastic programming model solved using CPLEX in GAMS.

Findings: Results showed that higher fixed costs reduce the number of established hubs, while increased discount factors
between hubs lead to fewer active hubs or higher total costs.
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two-stage stochastic programming, providing a robust approach to hub location under uncertainty.
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K-Distance Graph with Optimal eps
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Figure 1- Diagram of the optimal value of &.
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Table 2- Extracted scenarios.
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Figure 2- Clustering (DBSCAN).
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Figure 3- Clustering (K-medoids).
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Table 3- Numerical results.

Hubs opt fi o
5,12,14,16,18,21 919.76 20 0.2
5,12,14,18 1069.06 50
5,12,18 1219.6 100
5,12 1349.16 150
5,12 1449.16 200
5,12,14,18,21 1053.9 20 0.4
5,12,18 1179.94 100
5,12,18 1328.94 150
5,12 1436.37 200
5,12 1536.37 250
5,12,14,18,21 1178.14 20 0.6
5,12,18 1283.62 50
5,12 1418.94 100
5,12 1518.94 150

5,12 1618.94 200
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Table 1- Continued.

Hubs opt £y o
5,12,18,21 1291.69 20 0.8
5,12,18 1388.14 50
5,12 1501.51 100
5,12 1601.51 150
5 1690.57 200
5,12,18,21 1400.15 20 1
5,12 1484.08 50
5,12 1584.08 100
5 1640.57 150
5 1690.57 200
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