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A Long-term Replenishment Contract for the ARIMA Demand Process
71&/\* . 76%‘%-**
Jong Soo Kim - Bong Ryong Jung

Abstract

We are concerned with a long-term replenishment contract for the ARIMA demand
process in a supply chain. The chain is composed of one supplier, one buyer and
consumers for a product. The replenishment contract is based upon the well-known (s, Q)
policy but allows us to contract future replenishments at a time with a price discount.

Due to the larger forecast error of future demand, the buyer should keep a higher level
of safety stock to provide the same level of service as the usual (s, @) policy. However,
the buyer can reduce his purchase cost by ordering a larger quantity at a discounted price.
Hence, there exists a trade-off between the price discount and the inventory holding cost.
For the ARIMA demand process, we present a model for the contract and an algorithm to

find the number of the future replenishments. Numerical experiments show that the
proposed algorithm is efficient and accurate.
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Table 1.Expected total cost per unit time for different replenishment size

n TC n) 7 TCyn) n TCyn) n TCyn)
1 2043.63 7 1488.59 13 1447.57 19 1385.48
2 1610.39 8 1505.71 14 1460.09 20 1407.2
3 1466.02 9 1350.88 15 1480.78 21 1432.88
4 1452.39 10 1374.08 16 1512.32 22 1455.38
5 1451.96 11 1405.69 17 134529 23 1476.11
6 1457.78 12 1433.49 18 1364.76 24 1499.28
Table 2. Reorder point of the proposed policy

T s(z,24) T s(z,24) r | s(r,24) r | s(z,24)
1 50 7 56 13 64 19 81

2 45 8 54 14 63 20 86

3 40 9 56 15 67 21 94

4 45 10 63 16 81 22 89

5 48 11 70 17 77 23 50

6 49 12 70 18 78 24 97

MRPC ¥ & o] &3t AnAHL of 32%9 H§IT7teE BFs, T2 A
g MHEFZES WEANTA Edte A2HAE HAKH. nF FeA8 ¥ A8 F
3T ARAEES 7HTE, MRPC e sidEE o Y Aoz 453t

Table 3. Efficiency of the proposed policy

Purchase cost|{ Holding cost | Shortage cost| Total cost |Service rate
Simulation * 1295.40 12.73 22.74 1330.87 97%
algortirhm ° 1311.65 12.84 20.80 1345.29 95%
MRPC °© 1295.40 12.11 65.48 1372.99 93%
Percent | [a-bl/ax 100 1.25% 0.86% 8.53% 1.08%
deviation{ |, 1/nx100 | 0.00% 4.87% 187.95% 3.16%
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