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Abstract One problem in transportation is finding the cheapest way to transport goods from supply
nodes to demand nodes. In addition, the "most vital arc" problem and the "most vital node" problem
require finding an arc or node that causes the worst performance of the network by removing a specific
arc or node. In this study, we defined the problem of finding the demand point that has the worst
performance of the network through the removal of a specific demand point in the transportation
problem and examined it. To this end, three criteria are presented for deteriorating performance
through the removal of a demand point. In addition, a partial transportation problem in which a specific
demand point is removed is presented as a mathematical model, and a method is presented for finding
the most vital demand point (MVDP) by repeatedly applying this partial transportation problem to all
demand points. This problem can be used in a transportation problem to find out which node that is
most affected by a forced decrease in demand. It can be applied to decision-making to effectively

respond to changes in the global supply chain, such as trade disputes.
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Table 1. Transportation problem example case

demand X
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node 1 2 3 4 supply
supply
amount
node
1 40 30 110
2 5 4 80
3 10 20 30
4 7 5 40
5 4 10 50
6 20 50 40
7 35 25 40
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Table 2. Calculation results of criteria

R | Criteria

emoval

demand 1 2 5

node (k) Transportati TPK) Unit @ount

on amount transportation cost

1 90 1,050 1,050 / 90 = 11.7
2 140 1,300 1,300 / 140 = 9.3
3 160 920 920 / 160 = 5.8
4 180 1,270 1,270 / 180 = 7.1
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