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A mathematical model for managing by-size inventory in frozen shrimp industry
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Abstract

A problem of managing by-size inventory in the shrimp industry is addressed. In the shrimp market, sizes
of shrimp can be categorized into six sizes, which are 30, 35, 40, 50, 60 and 80 pieces per kilogram. One of the
traditional methods to purchase shrimps is to buy the whole farm from the farmer. The sizes of shrimp obtained by
this method are mixed. The sizes which are not required by the customers in a period is considered as by-size
inventory. The cost of by-size inventory is one of major cost and should be reduced. In the paper, a mathematical
model has been formulated to assist in making decision for purchasing shrimp farms, in order to reduce by-size
inventory.
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Table 1 Computational time of the problem with three Table 2 Computational time of the problem
shrimp sizes (sec.) with four shrimp sizes (sec.)
Number of Period Number of Number of Period
Number of Farm
6 8 10 12 14 16 Farm 6 8 10 12 14 16
12 0 - - - - - 12 1
16 1 4 - - - - 16 2 2
20 4 28 46 - - - 20 3 9 31
24 5 59 374 1580 - - 24 4 18 122 679
28 7 106 1134 2753 4843 - 28 6 32 227 2810 5911
32 12 130 3487 5296 >2 hrs. >2 hrs 32 " 49 868 4541 >2 hrs >2 hrs
36 16 159 4985 >2 hrs >2 hrs >2 hrs 36 21 126 2020 >2 hrs >2 hrs >2 hrs
40 31 230 >2 hrs >2 hrs >2 hrs >2 hrs 40 36 218 5136 >2 hrs >2 hrs >2 hrs
44 52 649 >2 hrs >2 hrs >2 hrs >2 hrs 44 64 679 >2 hrs >2 hrs >2 hrs >2 hrs
48 76 1780 >2 hrs >2 hrs >2 hrs >2 hrs 48 181 1275 >2 hrs >2 hrs >2 hrs >2 hrs
52 135 2444 >2 hrs >2 hrs >2 hrs >2 hrs 52 262 2005 >2 hrs >2 hrs >2 hrs >2 hrs
56 135 6187 >2 hrs >2 hrs >2 hrs >2 hrs 56 399 4482 >2 hrs >2 hrs >2 hrs >2 hrs
60 251 >2 hrs >2 hrs >2 hrs >2 hrs >2 hrs 60 544 >2 hrs >2 hrs >2 hrs >2 hrs >2 hrs
Table 3 Computational time of the problem with five Table 4 Computational time of the problem
shrimp sizes (sec.) with six shrimp sizes (sec.)
Number of Number of Period Number of Number of Period
Farm 6 8 10 12 14 16 Farm 6 8 10 12 14 16
12 0 - - - - - 12 0
16 2 3 = - - - 16 1 3
20 4 8 37 - - - 20 3 7 41
24 5 17 91 982 - - 24 5 13 97 811
28 8 29 243 1762 5211 - 28 8 41 232 1526 4432
32 13 58 691 4912 >2 hrs >2 hrs 32 13 61 769 3676 >2 hrs >2 hrs
36 23 119 3152 >2 hrs >2 hrs >2 hrs 36 19 131 1658 6911 >2 hrs >2 hrs
40 41 261 5429 >2 hrs >2 hrs >2 hrs 40 42 206 4936 >2 hrs >2 hrs >2 hrs
44 7 669 >2 hrs >2 hrs >2 hrs >2 hrs 44 Il 588 7022 >2 hrs >2 hrs >2 hrs
48 164 1419 >2 hrs >2 hrs >2 hrs >2 hrs 48 168 1311 >2 hrs >2 hrs >2 hrs >2 hrs
52 289 1986 >2 hrs >2 hrs >2 hrs >2 hrs 52 354 2361 >2 hrs >2 hrs >2 hrs >2 hrs
56 428 4211 >2 hrs >2 hrs >2 hrs >2 hrs 56 521 5521 >2 hrs >2 hrs >2 hrs >2 hrs

60 636 >2 hrs >2 hrs >2 hrs >2 hrs >2 hrs 60 733 >2 hrs >2 hrs >2 hrs >2 hrs >2 hrs
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