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Fig. 1 The price index for imported iron ore in China
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Table 1 The competitive ratio performance when price ~ U(1 10) and ~ U(1 20)
~ U(1 10) ~ U(1 20)
Cost opp Cost 41 o’ o Cost opp Cost o’ a
U(5 10) 4 408. 93 4 491. 46 1.02 2 8 429.35 8 606. 73 1.02 3.06
U(s 20) 7 171. 44 7 339.01 1.03 4 12 968. 15 13 587.57 1.05 4
N(8 3?) 4 150. 54 4229.23 1.02 2 7 249.73 7 510. 05 1.04 3.06
N(12 4%) 5735.24 6 258.73 1.09 4 11 532.76 12 050. 14 1.04 4
P(8) 5423.84 6 011.03 1. 10 2 9 415.91 10 010. 31 1. 06 3.06
P(13) 10 120. 43 10 863.22 1.07 4 15 382.72 16 360. 64 1. 06 4
2 ~ N(5 2%) ~ N(10 5?)
Table 2 The competitive ratio performance when price ~ N(5 22) and ~ N(10 5?)
~ N(5 2%) ~ N(10 5?)
Costgpr Cost ¢ a’ a Costypr Cost ¢ a’ a
U(s 10) 3 502.52 4134.83 1.18 2 6415.33 6 750. 66 1.05 3.06
U(5 20) 5534.41 5954.33 1.15 4 9 788.72 10 353.47 1. 06 4
N(8 3?) 3192.95 3 658. 16 1.17 2 5 872.85 6 301. 84 1.07 3.06
N(12 4%) 4793.17 5 091.96 1. 06 4 9412.42 9 904. 29 1.05 4
P(8) 6 101. 64 6 230. 17 1.02 2 9 039. 84 9 419.52 1.04 3.06
P(13) 9 786. 59 9 934.73 1.02 4 14 768. 80 15 319. 15 1.04 4
3 ~ P(5) ~ P(10)
Table 3 The competitive ratio performance when price ~ P(5) and ~ P( 10)
~ P(5) ~ P(10)
Costopp Cost ;¢ a’ a Costopp Cost 41 a’ a
U(s 10) 5 890. 86 6 068. 78 1.03 2 9 612.33 10 057. 07 1.05 3.06
U(5 20) 7 084.55 7 409. 34 1.05 4 15 646. 26 16 346. 64 1.04 4
N(8 3%) 6 384.70 6 546.53 1.03 2 10 131. 49 10 625. 89 1.05 3.06
N(12 4?) 9 331.47 9 356. 40 1.01 4 14 687. 02 15 314.33 1.04 4
P(8) 9 039. 84 9 419.52 1.04 2 10 113.99 10 570. 56 1.05 3.05
P(13) 10 464.99 10 494. 00 1.01 4 17 779.99 18 750. 56 1.05 4
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Table 5 The basic descriptive statistics of real price data sets
1 2 3 4
261 261 261 263
1 078.78 1 248.09 1171.66 936.35
253.46 270.07 305.43 135.43
1122 1273 1172 923
1 684 1910 1 892 1263
724 710 642 760
960 1200 1250 503
-1.01 -0.33 -1.12 -0.75
0.06 -0.14 0.05 0.53
2
Fig. 2 The box plot of real price data set
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Table 6 The competitive ratio under real price data sets
1 2 3 4
1.031 1.026 1.275 1.089
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Online procurement for raw materials with price and demand uncertainty

ZHANG Xiao<ue DAI Wen-giang® ZHOU Xiao-yu
School of Management and Economics University of Electronic Science and Technology of China Chengdu

611731 China

Abstract: Many firms face significant price fluctuations and unpredictable demand for raw materials making
it increasingly important to study optimal procurement strategies under these uncertainties. Previous studies
have focused on optimization problems with single parameter uncertainty and assumed the parameter to fluctu-
ate randomly which is not representative of the real world. Prices and demand in reality are often uncertain
simultaneously and cannot be randomly observed. This paper uses online theory to investigate the procurement
of raw materials under uncertain price and demand presents a corresponding mathematical model and analy—
zes a dynamic and effective competitive strategy which is proved to have a better competitive ratio perform—
ance. Numerical analysis further demonstrates the strategy has superior empirical performance.

Key words: online; procurement; competitive strategy; competitive ratio



