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2 L, =1,=2

Table 2 The influence on manufacturer’ s inventory BWE by different combinations of variables when L, = L, =2
p
b 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 Puax | BWE
1 2.2353(2.5644(3.0250|3.651 8(4.4598|5.407 8 |6.3229|6.7394|5.5325(0.7915|6.744 5
3 12.4122(2.9552|3.6662 |4.5657(5.6274(6.728 3 |7.5700|7.5597|5.6331[0.7526|7.724 7
BWE;\,;{im(m 5 12.4393(3.0142(3.760 7 |4.6959 |5.786 1|6.8972|7.7177 |7.647 6 |5.642 6|0.747 9 |7.846 9
7 |2.4475(3.0318|3.7889 (4.7344|5.8328|6.9464|7.7602|7.6727 |5.6453|0.7465|7.882 4
9 12.4509(3.0393|3.8008 [4.7507|5.8524(6.9670|7.7779|7.6831(5.6464|0.7459|7.897 3
p
b 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 Pmax | BWE .\
1 12.2220(2.4956(2.8300(3.228 1|3.6763 |4.1274|4.4624|4.4121(3.3802|0.7453|4.5124
3 12.3980(2.8777|3.4398|4.0667 |4.7079|5.2574|5.518 8 |5.1543|3.608 5[0.7032(5.519 1
BWE;’;S“W,,,”,) 5 12.4249(2.9354|3.5297 |4.1862(4.848 1(5.401 9 (5.6439|5.23393.6301(0.697 9 |5.644 0
7 12.4330(2.9526(3.5565(4.221 5|4.8894(5.4440(5.6799|5.2565 [3.6361|0.696 4 |5.680 3
9 12.4364(2.9599|3.567 8 [4.2364|4.9067|5.461 7|5.6950|5.2659 [3.638 6|0.6957|5.6955
3 L =20, =4
Table 3 The influence on manufacturer’ s inventory BWE by different combinations of variables when L, = 2 L, = 4
p
b 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 Pmax | BWE .
1 /2.2368(2.5818(3.1094 [3.9338|5.2157|7.1343|9.741 5 |12.455 7(12.490 7| 0.856 9 |13.172 5
3 12.4149(2.9859(3.8126(5.040 3 |6.848 4 |9.371 7 |12.455 2{15.034 8|13.7422/0.834 1 |15.311 2
BWE}‘,K‘,L,M,,) 5 12.4422(3.047 0|3.916 3 |5.1979|7.070 3 |9.657 9 |12.776 5|15.311 4|13.860 4|0.831 5 |15.547 6
7 |2.4503(3.0652(3.947 1(5.244 6|7.1356|9.741 3 |12.869 1{15.390 1(13.893 6/0.830 7 |15.615 3
9 12.4538(3.0729(3.960 2 [5.2642|7.163 0]9.776 2 |12.907 7|15.422 8(13.907 3| 0.830 4 |15.643 4
p
b 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 Puax | BWE
1 12.2233/2.5096(2.8914(3.4131(4.1271(5.071 7 |6.1945|7.123 5(6.5022 (0.830 8 |7.210 2
3 12.4004(2.9026|3.5462 |4.378 1(5.4361(6.7031{7.994 0 |8.700 0 |7.246 9 |0.800 6 |8.700 0
BWE{:MU,,.> 5 12.4275(2.961 9 |3.642 8 |4.5155(5.6140(6.911 8 {8.207 1 |8.869 1|7.3173]0.796 9 |8.870 1
7 (2.4356(2.9797|3.6715(4.5562|5.6663 (6.972 6 |8.268 4|8.9172(7.3370/0.7959 (8.918 9
9 [2.4391(2.9871|3.6836(4.5734|5.6883(6.998 1 |8.2941(8.9372(7.3451(0.7954(8.9393
4 Ly =1,/2 =2
Table 4 The influence on manufacturer” s inventory BWE by different combinations of variables when L, = L,/2 =2
p
b 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 Puax | BWE
1 |4.4589(5.0796(5.9530(7.2113|9.027 6 |11.567 3|14.787 5(17.795 2(16.933 6| 0.843 8 |18.306 1
3 14.8129(5.8641|7.25509.116 3 {11.580 7|14.681 1(18.066 7(20.323 8|17.488 3|0.813 8 [20.373 5
BWE?Y;QZHM 5 |4.8671(5.9825|7.4470|9.387 6(11.927 7|15.079 4|18.454 9120.595 0|17.540 7|0.812 6 [20.622 2
7 |4.8834(6.0180(7.5041(9.467 9 |12.029 7|15.195 4|18.566 8[20.672 1(17.555 4] 0.809 2 [20. 694 2
9 |4.8902(6.0329|7.528 3 9.501 7 |12.072 6|15.244 0|18.613 520.704 2(17.561 5/ 0.808 8 [20.724 2
p
b 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 Pmax | BWE
1 |4.4453(5.0052|5.7214|6.641 1{7.8034(9.199 1 |10.656 9|11.535 6|9.8825|0.805 3 |11.539 0
3 |4.798 4 (5.7803|6.986 0 |8.444 8 |10.144 0]11.960 5(13.512 8|13.854 3|10.855 4|0.769 8 [13.973 4
BWE;’;S“W,,U,,) 5 |4.8524(5.8973|7.1725|8.701 7 {10.462 1{12.313 7(13.850 9|14.103 010.947 3|0.765 4 |14.260 0
7 |4.8686(5.9323(7.228 0 (8.777 8 |10.555 7|12.416 6|13.948 4(14.173 7(10.973 1|/ 0.764 1 |14.342 8
9 [4.8755(5.9471|7.251 4|8.809 8 [10.594 9(12.459 7(13.989 0|14.203 1|10.983 7/0.763 6 |14.377 3
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Factors affecting bullwhip effect of inventory under information sharing

LU Ji=hou'> FENG Geng-=hong'> WANG Neng-min' > MA Yun-gao’

1. The School of Management Xi’ an Jiaotong University Xi” an 710049 China;

2. The Key Lab of the Ministry of Education for Process Control & Efficiency Engineering Xi’ an 710049
China;

3. State Grid Energy Research Institute Beijing 102209 China

Abstract: Many studies investigate the traditional bullwhip effect from the viewpoint of the upstream inventory
plan. However this paper studies the inventory bullwhip effect from the supply chain downstream perspective
and derives new managerial implications. More practical factors such as market scale price sensitivity coeffi—
cient etc. are modeled into the demand function. A simple supply chain including one retailer and one manu-—
facturer is constructed who adopts the order-up-to policy and MMSE technique. There are two types of infor—
mation sharing between the retailer and the manufacturer. The expressions of inventory bullwhip effects of the
manufacturer with different types of information sharing are given and the factors influencing bullwhip effects
are analyzed. A numerical analysis is applied to test our model and some new findings are derived. The results
indicate that: 1) information sharing can significantly reduce the manufacturer’ s bullwhip effect of inventory
2) neither the retailer’ s bullwhip effect of inventory nor the manufacturer’ s is influenced by the market scale
3) the retailer’ s bullwhip effect of inventory will not exist under some special conditions 4) compared with
the retailer’ s lead time the manufacturer’s lead time affects the manufacturer’ s bullwhip effect of inventory
more dramatically 5) the price sensitivity coefficient and price correlation coefficient also have impacts on the
bullwhip effect.

Key words: information sharing; inventory; bullwhip effect



