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Table 1 Raw material s transportation costs and dis tribution

1

of sales prices of core enterprise in supply chain cell

2

Table 2 Mark et demands and distribution of market prices

of finished goods of core entewprise in supply chain cell

1 1 1 1 2.3 N(9.0.71%)
1 1 1 2 2.3 N(11,0.78%)
1 1 1 3 2.3 N (8 0.63%)
1 1 1 4 2.3 N (7,0.55%)
1 1 2 1 2.1 N(10.0.71%)
1 1 2 2 2.1 N(12,0.78%)
1 1 2 3 2.1 N(90.63%)
1 1 2 4 2.1 N(10.0.782)
1 3 3 1 2.3 N(12.1.1%)
1 3 3 2 2.3 N(9,0.89%)
1 3 3 3 2.3 N (11, 1.00 )
1 3 3 4 2.3 N(13,1.14%)
2 1 1 1 2.1 N (9 0.71%)
2 1 1 2 2.1 N(11,0.78?)
2 1 1 3 2.1 N (8, 0.63%)
2 1 1 4 2.1 N (7. 0.55%)
2 1 2 1 2.3 N(12,0.782)
2 1 2 2 2.3 N(11,0.71%)
2 1 2 3 2.3 N(10. 0.84%)
2 1 2 4 2.3 N (9 0.78%)
2 2 2 1 2.0 N(12,1.1%)
2 2 2 2 2.0 N(14, 1.05?)
2 2 2 3 2.0 N (13, 1.00)
2 2 2 4 2.0 N(10, 0.95%)
2 2 4 1 2.3 N (9 0.78%)
2 2 4 2 2.3 N (8 0.84%)
2 2 4 3 2.3 N(10. 0.95%)
2 2 4 4 2.3 N (11, 1.00 )
3 2 2 1 3.0 N(20, 1.232)
3 2 2 2 3.0 N(23.1.27%)
3 2 2 3 3.0 N(19, 1.16%)
3 2 2 4 3.0 N(21, 1.30%)
3 2 4 1 2.2 N(25,1.34)
3 2 4 2 2.2 N(23,1.27%)
3 2 4 3 2.2 N(26, 1.30%)
3 2 4 4 2.2 N(24, 1.34?)
3 3 3 1 1.7 N(27,1.382)
3 3 3 2 1.7 N(25.1.30%)
3 3 3 3 1.7 N(29, 1.41%)
3 3 3 4 1.7 N(26,1.27%)

1 1 1 1 15 | N(26, 1.30%)
1 1 1 2 16 | N(29,1.38%)
1 1 1 3 21 | N(24,1.23%)
1 1 1 4 18 | N(27,1.34%)
1 1 2 1 23 | N(30, 1.41%)
1 1 2 2 25 | N(28, 1.30%)
1 1 2 3 30 | N(27,1.27%)
1 1 2 4 25 | N(29, 1.45%)
1 2 4 1 21 | N(45,1.61%)
1 2 4 2 20 | N(47,1.64%)
1 2 4 3 23 | N(51,1.702)
1 2 4 4 30 | N(49, 1.64%)
1 2 5 1 27 | N(52.1.79%)
1 2 5 2 31 | N(50,1.73%)
1 2 5 3 37 | N(53,1.84%)
1 2 5 4 40 | N(50, 1.70%)
1 3 3 1 50 | N(43,1.61%)
1 3 3 2 53 | N(40. 1.55%)
1 3 3 3 55 | N(42.1.58%)
1 3 3 4 51 | N(44. 1.67%)
1 3 4 1 36 | N(47.1.64%)
1 3 4 2 40 | N(45.1.612)
1 3 4 3 46 | N(51, 1.67%)
1 3 4 4 50 | N(49,1.70%)
2 1 1 1 10 | N(26. 1.30%)
2 1 1 2 14 | N(29. 1.39%)
2 1 1 3 19 | N(24, 1.23%)
2 1 1 4 12| N(27, 1.34%)
2 1 2 1 26 | N(30, 1.41%)
2 1 2 2 33 | N(28 1.30%)
2 1 2 3 34 | N(27,1.27%)
2 1 2 4 28 | N(29, 1.45%)
2 2 4 1 60 | N(39, 1.55%)
2 2 4 2 56 | N(37.1.55%)
2 2 4 3 52 | N(41,1.61%)
2 2 4 4 65 | N(42,1.64%)
2 2 5 1 48 | N(50. 1.61%)
2 2 5 2 52 | N(51,1.64%)
2 2 5 3 49 | N(50, 1.61%)
2 2 5 4 55 | N(53,1.73%)
2 3 3 1 29 | N(34,1.48?)
2 3 3 2 30 | N(36,1.55%)
2 3 3 3 20 | N(33,1.45%)
2 3 3 4 31 | N(35.1.52%)
2 3 4 1 19 | N(39. 1.55%)
2 3 4 2 17 | N(36, 1.48%)
2 3 4 3 21 | N(40,1.58?)
2 3 4 4 25 | N(43,1.45%)
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Table 3 Capacity constraints and cost parameters of
’
core enterprise in supply chain cell
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Table 5 Parameters value and the optimization results in each experiment
N 90 90 120 90
P. 0.7 0.6 0.6 0.6
P 0.5 0.5 0.6 0.5
G 30 000 30 000 30 000 60 000
46643.145( 7a) | 46334.242( 7b) | 46574.996( 7Tc) | 46 882.018 ( 7d)
28 305 28 305
\\ i3 | . P
Ed k2 Eay L Ak 2
i3} 0 1 /\I:\Q 1 1 el
I O R = e oD e
m m 1]
(a) (b)
— == A i
& \\ 1l 3 \ 4l 3
: oo E:
= A £ T o ——
lﬁ 0 - D T s e = b 1 & 0 == I —— b1
m
30 000 30 000
(c) (d)
7

Fig.. 7-Convergenceprecess of the ohjective function
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Table 6 The parameterss’sensitivity analysis
-15% -10% -5% 0% 5% 10% 15%
S, (1) 46 455.216 94 [46 396. 114 69 |46 342. 092 19 |46 334. 242 19 |46 326.392 19 [46 318.542 19 |46 310. 692 19
P (1) 47 752.098 56 [47 295.535 26 |47 139. 027 38 |46 334. 242 19 |44 954,437 24 |44 724.312 85 |43 593. 219 61
1 (1) 46 674.135 06 |46 215.397 45 |45 695. 073 04 |46 334. 242 19 |45 843.880 82 [45 471.397 76 |45 459. 713 58
Cyrjm (1) 46 487.332 15 |46 436.302 18 |46 385. 272 18 |46 334. 242 19 |46 283.212 19 [46 232. 182 18 |46 181. 152 17
d 0 (1) 37 105.395 3139 140.177 72 |41 891. 658 73 [46 334. 242 19 |47 417.844 (8 |52 679.069 66 |57 502. 644 61
b (1) 46 967.590 62 [46 642.755 06 |46 147. 392 37 |46 334. 242 19|46 109.098 9B [46 025. 171 72 |45 269. 932 19
4, (t) 46 370.888 84 |46 613.658 91 |46 351. 986 76 |46 334. 242 19 |46 287.861 12 [46 188.397 77 |46 188. 397 77
e (1) 46 334.242 19 |46 334.242 19 |46 334. 242 19 |46 334. 242 19 |46 334.242 19 |46 334.242 19 |46 334. 242 19
4
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Optimization of logistics planning in decentralized supply chain under uncer-
tain environment

SHAO Ju-ping"®, XU Xiangyi’s MENG Xiang-hua's DONG Shao-hua’, YANG
Rui-cheng’

1. School of Business, Ludong University, Yantai 264025, China;

2. School of Management, Shandong University, Jinan 250100, China;

3. Department of Logistics Engineering, University of Science and Technology, Beijing 100083 China;
4. School of Mathematics and Information, Ludong University, Yantai 264025, China

Abstract: Supply chain logistics planning is the key issue of supply chain management. To solve the logistics
planning problem of decentralized supply chain, in which the nodes can be unlimitedly expanded, the concept
of supply chain cell is put forward. Considering the randomicity of supply and demand price among the supply
chain, a integrated logistics planning model for the multi-stages, multi-nodes, multi-products and decentral-
ized supply chain is introduced based on the stochastic chance-constrained programming theory. Based on ran-
dom simulation, a hybrid intelligence algorithm is developed for this model. With a numerical examples simu-
lation the effectiveness of the model and the algorithm is proved, meanwhile the reasonable ranges of parameter
values in the algorithm are defined and the sensitivity of the parameters in the model are analyzed with numeri-
cal example simulation.

Key words: decentralized supply chain; integrated logistics planning; stochastic chance-constrained program-

ming; model and algorithm; sensitivity analysis; simulation



