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Table 4
First stage production plan.
Semi-finished products Week
1 2 3 4 5 6
1 0 1,286,640 0 0 0 1,286,640
2 411,340 0 411,340 0 411,340 0
3 0 0 794,480 0 0 794,480
4 656,920 0 0 0 656,920 0
5 0 0 0 0 0 688,500
1 0 0 0 1,286,640 0 0
2 411,340 0 411,340 0 411,340 0
3 794,480 0 0 0 794,480 0
4 0 0 0 656,920 0 0
5 0 0 0 0 0 688,500
Table 5 (base policy, modified policy and base policy with possible revi-
(Q,7) policy for individual finished products. sion) for 100 trials, where each trial consists of 52 weeks and eval-
— - - uate their performance as shown in Table 6.
f)lrr;ﬁgifs Cv‘ferlflf,e ‘S/;Sél?@v ig?:p E;:Sumon (Qr) policy From Ta!nlg 6, it can bg seen th._at the modified policy is petter
demand  demand (€/unit) than the original base policy both in term of costs and service le-
i ri vel. In the case of moderately loose capacity, the total cost of the
1 24,080 15,770 124 2.35 28,739 60,824 modified pOlle is 4% lower than the total cost of the base pOlle
2 19,800 12,740 124 2.35 26,060 49,484 The service level is almost 2% higher than the service level of the
3 16,830 11420 124 2.35 24,026 43439 base policy. Although the original base policy has a smaller ser-
4 9610 6990 124 235 18155 25897 vice level, it gives a higher cost. The reason is that the base policy
5 8520 13,690 124 2.35 17,095 40,418 . . . .
6 3430 6220 124 235 17004 22923 keeps producing in the first stage (i.e. push production policy)
7 7790 10060 124 2.35 16346 31,230 even when the production in the second stage is limited by the
8 6060 4170 124 2.35 14417 15776 capacity and the availability of the semi-finished product. There-
9 5930 5210 124 235 14262 18,069 fore, the unused semi-finished product is accumulated over time
10 5830 8310 124 2.35 14,141 25192 because the policy excludes some finished products from produc-
11 4860 5110 124 2.35 12911 16,766 . ] . L. RS,
12 4710 3550 124 235 12,710 12,982 tion to Satlsfy the capacity and semi-finished aVallablllty con-
13 3350 4460 124 2.35 10,720 13,742 straints (see Fig. 4). The semi-finished inventory level of the
14 3250 6740 124 2.35 10,558 18,954 modified policy, however, follows an EOQ-like behavior because
15 2870 2510 124 235 9922 8718 it forces all semi-finished products exhaustively disaggregated
16 2810 4560 124 2.35 9818 13435 . . . .
17 5590 3510 124 235 0426 10768 during the cycle time. When capacity is tight (see Fig. 5), the un-
18 2430 5390 124 235 9130 14,989 used inventory of the base policy increases rapidly which also in-

210,000 m? for a moderately loose capacity and 170,000 m? for a
tight capacity. The loose capacity level is set to 1.3 times the
average demand of the semi-finished product 4, which is the same
proportion of capacity and demand as that of the first stage. The
tight capacity level equals to 1.01 of the average demand. The cycle
time of the semi-finished product is 4 weeks when the capacity is
moderately loose and 3 weeks when the capacity is tight (i.e. using
modified Doll-Whybark).

Table 5 shows the data parameter and a (Q,r)-policy for each
finished product, where g;; is the economic order quantity and r;
is the re-order point for finished product j. We assume that back-
logging is not allowed and unmet demand becomes lost sales.
The service level is defined as the fraction of finished products de-
mand satisfied from the inventories. We simulate the three policies

Table 6
Performance results.

creases the total costs. However, the inventory level of the base
policy revised (i.e. the revised first stage production plan) follows
a similar behavior as the inventory level of the modified policy.
The inventory level at the end of the cycle time is not necessarily
zero (see Fig. 5).

Although the total costs of the base policy revised are smaller
than the modified policy, the service level is worse than the origi-
nal base policy and the modified policy. The base policy (both ori-
ginal and revised) always tries to replenish the finished product
inventory as soon as possible when the semi-finished products
are available (especially in the beginning of the cycle time). Hence,
it reduces the availability of the semi-finished product in the next
periods. In the end of the cycle time, the base policy produces fin-
ished products with the lowest level compared to the other periods
because of the scarce availability of the semi-finished products (see
Fig. 6). In case of tight capacity, the aggregated production of fin-
ished products is very small (see Fig. 7) because it excludes fin-

Stage Policy Capacity = 210,000 m? Capacity = 1,700,000 m?
Base Modified Base revised Base Modified Base revised

1 Holding cost 109,192 71,982 75,164 153,776 49,815 57,921
Setup cost 76,817 76,817 76,817 106,362 106,362 106,362

2 Holding cost 87,369 105,690 85,428 78,266 105,615 78,242
Setup cost 50,026 56,334 49,845 48,051 56,630 48,040
Total cost 323,405 310,284 287,256 386,456 318,423 290,565
Service level 94.32 96.07 93.91 88.73 95.94 88.70
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Fig. 4. Inventory of the semi-finished product, capacity = 210,000 m?.
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Fig. 5. Inventory of the semi-finished product, capacity = 170,000 m?.
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Fig. 6. Aggregated productions, capacity = 210,000 m?.

ished products with the highest g;. The modified policy, which
makes use the coupling plan, is very cautious when disaggregating
semi-finished products into finished products. In case of moder-
ately loose capacity, an extra production of finished products is
added but with very limited amount which depends on the lower

bound of the group’s demand (see Fig. 6). In the case of tight capac-
ity, the aggregated production is constant (see Fig. 7). In other
words, there is no need to add some extra quantities to production
while guaranteeing that these quantities are disaggregated evenly
to finished products.
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