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Fig. 1 The two-echelon supply chain model under VMI
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Table 1 Impacts of transshipment tactics on the supply chain members’ expected profits under different wholesale prices

28 7T <w<12 w =12 12 <w <17

w 8 9 10 11 12 13 14 15 16

L, - 0. 967 42|- 0. 565 95|- 0. 318 64|- 0. 139 71 0 0.114 19 | 0.21043 | 0.293 38 | 0.366 11

L, - 0.684 07|-0.400 19|~ 0. 225 31|- 0. 098 79 0 0.08074 | 0.148 8 | 0.207 45 | 0.258 88
g =4q; |51.628 98 |71.702 55 |84.068 04 93, 014 51 100 105.709 2 [110. 521 4 | 114.669 1 | 118.305 3
g1 = qp | 65.796 5279.990 68 | 88.734 4 |95.060 51 100 104.037 [107.439 8 |110.3726|112.943 8
i = my 424,762 5| 502.34 |497.577 5| 458.185 | 400.275 (331.1209 |254.6219|173.073 8 |87.882 68
T = 71, 563.957 1|589.521 4 |556. 866 3 [499.721 6 | 429. 483 8 352. 748 5 | 271. 633 1 | 185. 747 6 | 95. 130 09
Ty — . |139.194 6| 87.1814 | 59.288 8 | 41.536 6 | 29.208 8 | 21.627 6 | 17.011 2 | 12.673 8 | 7.247 41

T, 50. 06 162. 07 296. 64 444, 41 601. 1 764.07 931.76 | 1103.27 | 1277.66

Ty, 93.977 79 |231.757 4 | 385.492 2 |548.559 8 | 717.935 | 899.747 |1 098.665 |1 310.994 |1 534.202
H(r =0)|43.91779| 69.687 4 | 88.8522 |104.149 8| 116.835 | 135.677 | 166.905 | 207.724 | 256.542




— 110 —

g OH B

2 2 4 2008 -8 A

F 1 R PR 12 SRS B SO 45 (B R R H R
HAARE B IR BN, WA, R R BRAE T
AR 2, 6 TR 0 HA RV R DA A e 5 SR
2R B RISR UL, SEHE R AT $E e M X (R R R
BLERA A, B A RS 0. X R
KL, BT LSRR, B 2z Al B3 hn
AT R BRYE B Gt ET g,
FH IR RINE, R RIS T ok
FEAMT A C R ER, X R AP 5 AL
RATEMK I SR LR R L g
BRI FEAL B B T2 DA RKRI KRR, fk 02 A5 40
RTEGHRE IR B S B TR B SR . X
FHERORUL, SCHEFE 17 76 12 B 3F 1 B R A H R
BRI IN , LA LT, SEBE— R
R3S —MFE A i D K M A BRI R L
EH RSN FERI ARAFTPHEE
BEAMBENENFEREAN, XETEFERY
1RYE LIRS HUE R AT I

8 % X W

4 LRiE

A SCHFFE T 2715 P it 61 B 3R T B0 7 Y
A ZE R VMLE R, TR AL 55
T P2 A B a2 SR it X 86 17 4 R 5% S B WAL 4 DA e 8t iy
BB ET IR M. TR, E—EKNS
BT, TIAPEAF R 128 SRS A1t 7 48 T LA SE e b
RIpust. EH—RIR, RS R AT LA
RETEHEENITHZA, AT U EREEHES
TITHRRTEE 85 & T I B0ORM. 2R M
&, BN R TESCHE R E SRS A T E B TR
FR, FENEFHT—ERNTET, GRRENGEHE
AT PEAF VR HL N B E AT 5 — R IR Z R
EMELNET , BT UFI AR RE R X
PLEER B RG-S /A MBT R L
75 R AR 7 1 i B 2 T R I ) AT R 8 [
WL, BT LA R 2% R R A TR SRR SR AT
BRI FTH R B .

[1]Burke M. It’s time for vendor managed inventory[ J]. Industrial Distribution, 1996, 85(2): 90.
[2]Cottrill K. Reforging the supply chain[ J]. Journal of Business Strategy, 1997, 18(6): 35—39.
[3]Birendra K, Mishra S R. Retailer-vs. vendor-managed inventory and brand competition[ J]. Management Science, 2004, 50

(4) . 445—457.

[4]Wang Yunzeng, Li Jiang, Shen Zuojun. Channel performance under consignment contract with revenue sharing[ J]. Manage-

ment Science, 2004, 50(1): 34—47.

[5]Gerchak Y, Khmelnitsky E. A consignment system where suppliers cannot verify retailer’ s sales reports[ J]. International

Journal of Production Economics, 2003, 83(1): 37—43.

[6]Gérard P C. The allocation of inventory risk in a supply chain: push, pull, and advance-purchase discount contracts[J].

Management Science, 2004, 50(2) ; 222—238.

[7]Dong Yan, Xu Kefeng. A supply chain model of vendor managed inventory[ J]. Transportation Research Part E, 2002, 38

(2): 75~95.

(81%EM, M0k, AR R, BETUWRSEREAMN VMIERIPEE[T). HEER %, 2006, 14(4) : 108—113.
Cai Jianhu, Huang Weilai, Zhou Gengui. Study on VMI model based on revenue-sharing contract[ J]. Chinese Journal of
Management Science, 2006, 14(4);: 108—113. (in Chinese)

[O1FEZEH. VMIXTHASEHERERE AT T]. PEEIERZE, 2004, 12(2): 60—65.
Tang Hongxiang. Analysis on influence of VMI on the performance of supply chain[ J]. Chinese Journal of Management Sci-

ence, 2004, 12(2): 60—65. (in Chinese)

[10]RERE, Bhokte, RIF. MFEEhMXT VML BT R g s s ma s ). P EEEAIE, 2005, 13(5) : 7178,

Tang Hongxiang, Yi Ronghua, Zhu Weiping. Analyses on the impact of game structure to the performance of supply chain
of VMI[J]. Chinese Journal of Management Science, 2005, 13(5);: 71—78. (in Chinese)
[11]JRudi N, Sandeep K, David F P. A two-location inventory model with transshipment and local decision making[J]. Man-

agement Science, 2001, 47(12); 1668—1680.

[12]Dong Lingxiu, Rudi N. Who benefits from transhipment? exogenous vs. endogenous wholesale prices{ J]. Management Sci-

ence, 2004, 50(5) : 645—657.



Ea W% VMI T PR LR % B AP L SR BB 5% — 111 —

[13]Larivier M A, Porteus E L. Selling to the newsvendor; An analysis of price-only contracts[ J]. Manufacturing & Service
Operations Management, 2001, 3(4). 293—305.

(14]ZEi, &1k, BiEY. RUNERYNEAS M HEEANTEEN Y VMIERTRT]. TLIBSEH,
2005, 10(5) ; 56—60.
Cai Jianhu, Huang Weilai, Cheng Haifang. Study of VMI model when a supplier faces a retailer who possesses of several
retail points[ J]. Industrial Engineering and Management, 2005, 10(5) : 56—60. (in Chinese)

[15]Gallego G, Moon I. The distribution free newsboy problem: Review and extensions[ J]. Journal of the Operational Research
Society, 1993, 44(8) ; 825—834.

[16]Schweitzer M E, Gérard P C. Decision bias in the newsvendor problem with a known demand distribution experimental evi-
dence[J]. Management Science, 2000, 46(3) . 404—420.

[17]Lau H. The newsboy problem under alternative optimization objectives[ J]. Journal of Operational Research Society, 1980,
31(6) : 525—535.

[18]Lau A, Lau H. Maximizing the probability of achieving a target profit level in a two-product newsboy problem[J]. Decision
Sciences, 1988, 19(2) . 392—408.

[19]LiJ, Lau H, Lau AH. A two-product newsboy problem with satisfying objective and independent exponential demands[J].
IIE Transactions, 1991, 23(1) . 29—39.

[20]Petruzzi N C, Data M. Pricing and the newsvendor problem: A review with extensions[ J]. Operations Research, 1999, 47
(2):183—19%4,

[2L]FF f8. FREBEHFMT HHMOMBITTHERIE[T]. FEBEEA, 2005, 8(5): 38—42.
Chen Xu. Optimal batch-ordering policy for perishable products with demand information updating[ J]. Journal of Manage-

ment Sciences in China, 2005, 8(5) ; 38—42. (in Chinese)
(22]3BA, % #, B B SUCHERE T RE R4 RBRE T T]. SRR, 2004, 7(6) : 37—45.

Shen Houcai, Xu Jin, Pang Zhan. Decision analysis for order-specific component procurement with loss-averse utility[ J].
Journal of Management Sciences in China, 2004, 7(6) ; 37—45. (in Chinese)
(23] THI%E, EEV, & 4 WA FITHER T rd s ayCopaL 1], BEMEER, 2004, 7(4) : 2432

Ding Lijun, Xia Guoping, Ge Jian. Supply chain coordination with contracts under twice producing and ordering mode[ J].
Journal of Management Sciences in China, 2004, 7(4); 24—32. (in Chinese)

Study on two-echelon supply chain inventory decision model under VM1

CAI Jian-hu', ZHOU Gen-gui', HUANG Wei-lai’

1. College of Business and Administration, Zhejiang University of Technology, Hangzhou 310023, China;
2. School of Management, Huazhong University of Science & Technology, Wuhan 430074, China

Abstract; The supply chain in our paper comprises one supplier and two retailers, and the products are per-
ishable and sold over a single selling season. A vendor-managed inventory ( VMI) mode is introduced, and
the supplier’ s optimal inventory decisions are analyzed. Traditionally, the supplier decides each retailer’ s in-
ventory quantity before the selling season seperately, when the demand is uncertain. And the supplier has no
chance to modulate inventory between the two retailers, which is similar 1o the classical newsvendor model.
And we show that, the supplier’ s optimal inventory decisions change if the supplier has the ability to transship
inventory between the two retailers at the beginning of the selling season, when all the demand uncertainty is
resolved. The impacts on the supplier’ s optimal decisions brought by the inventory transshipment tactics are
discussed. The paper also discusses how the optimal solutions change when the unit transshipment cost chan-
ges. Our research shows that the supplier can always gain more profit by introducing transshipment tactics.
The introducing of transshipment tactics also affects the retailers’ expected profits, and the retailers can gain
more profit if the parameters are within some range. We also discuss the performances of the whole supply
chain under different conditions. All our findings are illustrated by a numerical example.

Key words: supply chain; VMI; transshipment



