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A Heuristic for the Operation Problem of the Vending
Machine System
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The operation of vending machine system presents a decision-making problem which consists of determining the product
allocation to vending-machine storage compartments, replenishment intervals of vending machines, and vehicle routes, all of which
have critical effects on system profit. Especially, it becomes more difficult to determine the operation variables optimally when
demand for a product that is out-of-stock spills over to another product or is lost. In this paper, we propose a heuristic for
solving the operation problem of the vending machine system and evaluate it by comparing with Yang’s algorithm on various
test problems with respect to system profit via a computer simulation. The results of computational experiments show a substantial
profit increase of the proposed heuristic over Yang’s algorithm. Sensitivity analysis indicates that some input variables impact
the profit increase significantly.
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<E 5> M2t siH2t Yang?l il H|E
(monetary unit : ¥1M)

Ave. Cost Total | . Profi Ave.
daily Solution | Revenue Inventor Transportation . | increase | rate
i y - profit
demand Purchasing carmying Operating Fixed | Variable rate(%) (%)
Proposed 2598 155.9 39.0 313 8.7 1.5 17.5 270
Yang 261.6 157.0 .3 316 9.5 75 13.8 -
(30, 120] Proposed 266.2 159.7 40.5 32,0 8.9 7.9 172 40.6 191
’ Yang 266.8 160.1 424 322 10.9 9.0 123 ’
Proposed 263.1 157.9 40.4 316 8.3 6.6 18.3 514
Yang 264.0 158.4 42.6 319 10.3 8.8 12.1 -
Proposed 578.8 3473 372 69.6 17.5 13.8 93.4 142
Yang 575.7 345.4 424 69.5 20.9 15.8 81.7 -
(120, 210] Proposed 584.4 350.6 37.1 70.3 17.5 13.8 95.1 13.6 15.4
’ Yang 580.9 3485 41.9 70.1 209 15.8 83.7 - '
Proposed 5793 347.6 371 69.7 17.5 12.7 94.7 18.3
Yang 577.9 346.7 2.7 69.7 224 16.3 80.0 -
Proposed 913.7 548.2 36.3 109.1 30.5 19.9 169.7 10.2
Yang 888.0 532.8 41.7 107.2 311 213 153.9 -
(210, 300] Proposed 916.8 550.1 35.6 109.7 29.4 19.1 173.0 12.8 112
’ Yang 894.7 536.8 423 108.0 326 216 153.4 - '
Proposed 914.0 548.4 36.7 109.2 293 19.8 170.7 10.7
Yang 890.8 5345 424 107.5 326 19.7 1542 -
140 40 140 40
(M) R :voposed (M) Prop‘osed
vermener Yang's Yang's
1 1 : = PRS2 ratE 30 1 ] 5 —w—— |ncrease rate A 30
g g
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[5.0-5.0f [45-5.5] [4.0-6.0} [3.5-6.5] [3.0-7.0] X100 0.1 04 07 10 13 16 19
(a) Sales price interval (b) Multiple of transportation cost rate
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(c) Inventory carrying cost rate (d) Shortage allowance rate
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