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ABSTRACT

This research aimed to propose business process development of a chemical product merchandising business by
improving Glutaraldehyde order process that had the highest business value with the highest merchandising in the company.
Data were analyzed by using Glutaraldehyde Demand Forecasting and Glutaraldehyde Cost Forecasting by using time series
forecasting technique. The results of the forecasting showed that Multiplicative Holt- Winters method had the least demand
forecasting error, and Trend plus Seasonal Multiplicative Decomposition method had the least cost forecasting error.
Moreover, the economy order quantity was analyzed to identify the lowest inventory cost by using Dynamic lot sizing model.
Mathematic model of Wagner- Whitin was applied to reduce the inventory cost. The results of the comparison revealed that
the inventory cost from the present order process was 10,764,896 baht per year when the inventory cost from the proposed
order process by using Dynamic lot sizing model was 9,732,043 baht per year showing the reduced cost of 1,032,853 baht per

year which was 10.61%.
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Holt-Winter Multiplicative Additive
level trend seasonal MAPE MAD MSE MAPE MAD MSE
0.1 0.1 0.1 21 1565 3590151 22 1658 3712018
0.1 0.1 0.2 22 1597 3751872 23 1703 3936453
0.1 0.1 0.3 22 1628 3945924 24 1747 4180797
0.1 0.2 0.1 21 1561 3540041 22 1634 3683748
0.1 0.2 0.2 21 1558 3699696 23 1675 3915676
0.1 0.2 0.3 22 1600 3888356 24 1713 4170031
0.1 0.3 0.1 20 1486 3456685 22 1571 3613783
0.1 0.3 0.2 21 1533 3646754 23 1627 3866321
0.1 0.3 0.3 22 1582 3877474 23 1683 4143569
0.2 0.1 0.1 20 1406 3030633 21 1483 3066104
0.2 0.1 0.2 20 1460 3236984 22 1533 3286828
0.2 0.1 0.3 21 1517 3476147 22 1584 3525540
0.2 0.2 0.1 20 1453 3101092 21 1478 3070812
0.2 0.2 0.2 21 1510 3339847 22 1526 3309401
0.2 0.2 0.3 21 1573 3618357 22 1574 3566885
0.2 0.3 0.1 20 1475 3225755 21 1475 3091112
0.2 0.3 0.2 21 1532 3487133 22 1523 3340695
0.2 0.3 0.3 21 1593 3791379 22 1572 3609583
0.3 0.1 0.1 20 1444 3053725 21 1450 2947167
0.3 0.1 0.2 21 1502 3288858 21 1492 3165411
0.3 0.1 0.3 22 1561 3558211 22 1533 3399419
0.3 0.2 0.1 20 1468 3195840 21 1442 2999069
0.3 0.2 0.2 21 1527 3456543 21 1487 3230542
0.3 0.2 0.3 22 1588 3756373 22 1531 3478635
0.3 0.3 0.1 20 1466 3306160 21 1438 3039511
0.3 0.3 0.2 21 1527 3584030 21 1485 3281166
0.3 0.3 0.3 22 1591 3905041 22 1537 3540646
Decomposition Multiplicative Additive
MAPE MAD MSE MAPE MAD MSE
trend plus seasonal 21 1,518 3338194 21 1523 3296541

seasonal only 24 1783 4401246 24 1745 4248318
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Holt-Winter Multiplicative Additive
level trend seasonal MAPE MAD MSE MAPE MAD MSE
0.1 0.1 0.1 9.7211 6.6995 83.7501 9.8783 6.8092 84.8338
0.1 0.1 0.2 10.0546 6.9227 91.2677 10.1752 7.0122 91.6403
0.1 0.1 0.3 10.3939 7.1512 98.8951 10.4714 7.2162 98.5275
0.1 0.2 0.1 9.5221 6.6156 82.7266 9.7168 6.7487 83.7151
0.1 0.2 0.2 9.9173 6.8825 90.5815 10.0648 6.9892 90.8882
0.1 0.2 0.3 10.2795 7.1264 98.6197 10.3858 7.2113 98.2038
0.1 0.3 0.1 9.4458 6.6173 83.4154 9.6444 6.7517 84.2823
0.1 0.3 0.2 9.8713 6.904 91.6875 10.0269 7.0155 91.9908
0.1 0.3 0.3 10.266 7.169 100.233 10.3856 7.2629 99.9267
0.2 0.1 0.1 9.5492 6.7002 87.695 9.7872 6.6822 89.3361
0.2 0.1 0.2 9.7847 6.8143 92.7679 9.9863 6.9553 94.0869
0.2 0.1 0.3 10.15 7.053 100.206 10.362 7.203 101.321
0.2 0.2 0.1 9.5492 6.7002 87.695 9.7872 6.6822 89.3361
0.2 0.2 0.2 9.9786 6.9801 95.455 10.2243 7.1497 97.0196
0.2 0.2 0.3 10.379 7.24 103.298 10.645 7.426 104.837
0.2 0.3 0.1 9.892 6.9395 91.1311 10.1843 7.1365 93.0786
0.2 0.3 0.2 10.3461 7.2326 99.2647 10.655 7.443 101.323
0.2 0.3 0.3 10.817 7.542 107.472 11.133 7.756 109.739
0.3 0.1 0.1 9.7877 6.8226 89.6755 10.0817 7.0215 92.1123
0.3 0.1 0.2 10.1528 7.0573 96.4898 10.4523 7.2606 99.0465
0.3 0.1 0.3 10.499 7.279 103.276 10.81 7.491 106.035
0.3 0.2 0.1 10.0781 7.0322 93.2343 10.4105 7.2558 96.072
0.3 0.2 0.2 10.448 7.267 100.362 10.8 7.505 103.473
0.3 0.2 0.3 10.817 7.503 107.439 11.174 7.743 110.917
0.3 0.3 0.1 10.3783 7.2268 97.0755 10.746 7.473 100.468
0.3 0.3 0.2 10.757 7.467 104.506 11.131 7.717 108.303
0.3 0.3 0.3 11.136 7.709 111.843 11.532 7.973 116.166
Decomposition Multiplicative Additive
MAPE MAD MSE MAPE MAD MSE
trend plus seasonal 9.1996 6.4228 80.8007 9.2043 6.4299 81.2238

seasonal only 9.2494 6.452 80.7972 9.2414 6.4518 81.2516
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1fou nannudesms Mansu) IIMAUNYU (LIN)

UNIINY 9,623 82.68
AUAMWUE 10,713 65.18
Hunau 9,233 68.48
Y 7,852 68.05
NgMAN 12,679 65.86
Ngwew 14,899 71.02
NINGIAN 19,494 67.28
ERAGH 13,070 75.73
ueneu 10,503 60.37
aaAx 16,969 61.43
ngAIMEY 14,235 69.59
FUNAN 8,653 72.35

Y : J & 7 °
M1 6 MUSuumsderengaisead laan laninmsam Tagldlsunsy LINGO17

1o ANNADIMS  IMAUNY  AUNUMS dgadsms  Hwams  Pinadum

oo dae Fae AINAY

(D) P ) (Y) (X) )

1 9,623 83 51,400 1.00 9,623 0
2 10,713 65 51,400 1.00 87,940 77,227
3 9,233 68 51,400 0.00 0 67,994
4 7,852 68 51,400 0.00 0 60,142
5 12,679 66 51,400 0.00 0 47,463
6 14,899 71 51,400 0.00 0 32,564
7 19,494 67 51,400 0.00 0 13,070

8 13,070 76 51,400 0.00 0 0
9 10,503 60 51,400 1.00 50,360 31,204
10 16,969 61 51,400 0.00 0 22,888
1 14,235 70 51,400 0.00 0 8,653

12 8,653 72 51,400 0.00 0 0

33U 147,923 3.00 147,923 361,205
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