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Study on the Effects of the Interactions between Demand and
Supply Uncertainties on Supply Chain Costs*

Sangwook Park** - Soo-Wook Kim**

W Abstract m

This paper models supply chain uncertainties in the dynamic Newsboy problem context. The system consists of
one supplier and one retailer who place an order to the supplier every period. Demand uncertainty is modeled as
stochastic period demand, and supply uncertainty as the uncertainty in quantities delivered by the supplier. The supplier
delivers exactly the amount ordered by the retailer with probability of 8 and the amount minus A with probability
of (1- B). We formulate the problem as a dynamic programming problem and derive the first-order optimality condition.
Through a numerical study, we measure the extent to which the cost decrease due to the reduction in supply uncertainty
depends on the level of demand uncertainty. One of the most important findings in this paper is that this cost decrease
is relatively small if demand uncertainty is kept high, and vice versa. We also backup this numerical resutt by analyzing
the distribution of ending inventory under the supply and demand uncertainties.

Keyword : Supply Uncertainty, Supply Chain Management, Newsboy Problem, Stochastic
Demand
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(1) p=3, c=1%1 B¢ (7) p=3, ¢=5%1 A%
=1 2 3 4 5 o=1 2 3 4 5
K=1 25 375 5.06 6.38 771 K=1 6.7 813 961 11.11 12.62
2 291 |+ 399 522 6.5 7.81 2 72 84 98 11.26 12.73
3 344 436 549 6.71 797 3 789 834 1011 11.49 12.92
4 39 483 584 6.98 82 4 8364 9.41 1052 11.81 13.18
5 44 534 6.26 7.32 848 5 9.39 10.07 11.03 1221 13.51
(2) p=4, c=1%1 B+% (8) p=4, c=5%1 A%
o=1 2 3 4 5 g=1 2 3 4 5
K=1 266 405 55 6.97 844 K=1 6.9 853 10.29 12.01 13.74
2 31 431 568 71 855 2 75 89 105 12.17 13.87
3 364 471 597 733 8.73 3 822 9.39 1085 12.43 14.08
4 419 52 6.35 763 898 4 897 10 11.31 12.8 14.37
5 474 573 6.8 8 9.29 5 9.72 10.7 11.87 1325 14.74
(3) p=b, ¢=1%0 A% (9) p=b, ¢=5% A%
o=1 2 3 4 5 g=1 2 3 4 5
K=1 2.18 428 534 742 9 K=1 7.14 893 108 12.69 1458
2 3.24 456 6.04 7571 912 2 772 927 11.03 12.86 1472
3 378 498 6.34 78 931 3 845 979 1141 13.15 1496
4 433 548 6.74 812 958 4 92 10.44 119 1354 1528
5 488 6.01 721 851 991 5 995 11.16 125 14.03 1568
4) =3, ¢=3% A% (10) =3, ¢=7%1 A%
o=1 2 3 4 5 o=1 2 3 4 5
K=1 461 597 738 88 10.23 K=1 876 10.23 11.77 13.32 14.88
2 508 6.23 756 8H 10.34 2 9.29 1052 11.96 13.46 14.99
3 569 6.64 734 9.16 1052 3 10.03 10.97 12.28 1371 1519
4 6.34 7.16 823 946 10.76 4 10.87 1157 1271 14.04 15.46
5 6.99 7.76 87 9.83 11.07 5 11.72 12.28 1324 14.45 158
5) p=4, c=3 A A% (A1) p=4, c=72 A%
o=1 2 3 4 5 o=1 2 3 4 5
K=1 482 6.34 793 954 11.15 K=1 9.05 10.78 12.57 14.39 16.21
2 532 6.63 813 9.69 11.27 2 9.65 1111 12.8 1456 16.34
3 59 7.08 8.45 993 1147 3 10.45 11.63 13.16 1484 16.57
4 6.6 764 33 10.27 11.74 4 11.29 12.3 13.66 1522 16.88
5 725 825 9.38 10.68 12.08 5 12.14 13.07 14.26 157 17.27
6) p=5, ¢=3 A A% (12) p=5, =7 A%
o=1 2 3 4 5 o=1 2 3 4 5
=1 497 6.63 836 10.1 11.85 K=1 9.28 11.19 13.18 15.19 17.21
2 b5 694 | 857 10.26 11.98 2 992 1155 1343 15.38 17.36
3 6.13 741 891 10.53 12.19 3 10.73 12.12 13.83 15.69 1761
4 6.78 799 9.36 10.88 12.49 4 11.58 12.83 14.37 16.11 1795
5 743 862 99 11.32 12.836 5 12.43 1363 15.02 16.63 1838




