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Abstract: This paper considers a vendor-managed inventory(VMI) system with one wholesaler and multiple retailers. The
wholesaler replenishes its inventory from an outside supplier, and ships them to different retailers who are distinguished
by their contractual prices and backorder costs. An analytical model is proposed to coordinate the inventory and shipment
decisions, and ration inventory among various retailers. Firstly, the optimal rationing policy is compared with the optimal
first-come first serviced(FCFS) policy. Then the reduced rationing policy is compared with the reduced FCFS policy. The
results show that the performance under the reduced rationing policy is always better than that of reduced FCFS policy, while
the optimal rationing policy is superior to the optimal FCES policy most of the time.
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T2 EGEDBERBE Y™ 5 FCFS K I BEE R LR
Num As Agr M Ao hy hy by by n* T* ™ ny Ty Ty TD nTD APD AF1 AF2 AFf
1 10 80 2 2 2 2 2 4 2 3.69 72.92 3 2.62 7203 40.84 —6.11 1.23 0.50 0.67 0.67
2 20 80 2 2 2 2 2 4 2 4.05 70.34 1 6.45 69.02 —37.33 25.34 1.91 0.50 0.67 0.60
3 40 80 2 2 2 2 2 4 1 7.17 66.53 1 7.07 66.06 1.42 1.42 0.72 0.50 0.67 0.60
4 40 80 2 4 4 2 4 6 1 420 102.87 1 4.18 102.63 0.42 0.42 0.23 0.50 0.60 0.57
5 40 160 2 4 4 2 4 6 1 542 86.24 4 0.17 86.17 150.26 —37.43 0.09 0.50 0.60 0.59
6 40 320 2 4 4 2 4 6 4 2.65 69.60 4 2.65 69.57 0.03 0.03 0.04 0.56 0.60 0.59
7 40 160 2 6 4 2 2 6 2 296 139.01 1 474 135.67 —37.53 24.94 2.46 0.33 0.60 0.56
8 40 160 4 6 4 2 2 6 2 2.80 174.21 1 437 16845 —3597 28.05 3.42 0.33 0.60 0.52
9 40 160 6 6 4 2 2 6 2 2.66 209.67 3 2.06 209.37 28.99 —14.01 0.14 0.33 0.60 0.50
10 40 320 4 6 2 2 4 6 1 7.09 15841 1 7.06 158.02 0.85 0.39 0.72 0.67 0.70 0.72
11 40 320 4 6 4 2 4 6 4 2.06 143.35 4 2.06 143.31 0.68 0.03 0.61 0.56 0.60 0.59
12 40 320 4 6 6 2 4 6 4 1.93 135.87 4 1.93 13579 2.25 0.07 2.19 0.45 0.50 0.48
13 40 160 4 6 6 2 2 4 2 2.74  172.36 3 2.11 171.73 29.50 —13.67 0.37 0.25 0.40 0.38
14 40 160 4 6 6 4 2 4 2 294 178.32 2 294 178.28 0.05 0.05 0.02 0.38 0.40 0.39
15 40 160 4 6 6 6 2 4 2 2.83 175.15 2 2.83 175.15 0.00 0.00 0.00 0.50 0.50 0.50
16 10 160 6 2 6 4 2 6 2 2.54  109.22 2 2.85 11675 —10.65 —10.65 —6.45 0.38 0.46 0.39
17 40 160 6 2 2 2 2 6 2 447 12633 1 6.45 118.03 —30.72 38.56 7.03 0.50 0.75 0.60
18 10 160 4 2 4 4 4 6 2 3.20 83.72 3 1.99 76.33 60.74 7.16 9.67 0.50 0.60 0.67
REZEDL R AL SR e UGS RA L. 4 BRI, b A& T S A ] e 4 i 2 2 1 1) 5 oK, iE

S AN BT A [ 12 38 A 1A EE A B AR R B Bl A
FRSERIN, A7 > BERCR S BEAR, By /By BEK, BR
P /bi 5 By bs UK, JEAE 7 BE R R AR BT 274K
TR AL A AT AT RS B A M PR A A /N I
U T AR A BT AT 48 RF BLAS, Ik REAS P BT
SIS B 5 BLURE. 4 AT 5 A AR B BR BT A AT X

M BE AR 1 % 75 =R iy ZE KAz i J4 .

SETCHEI), AT 5 TC WS h 3 RAGTRERE T
— R IE AR, A AT LLE I R S LR
W 1Y) 2R Gt S 2> 25 TRCRS TR M, [R] 1M 5 2 3 47 AU
KAV A3 T SR (1) 280, W) AV R A 4y T SRS )
T FHYE L A S8 Rk R B, 704 B RS A it



524 # Ll

5

* e 28 &

WG R AP R A AR S A IR S5 I, Ay R P A7) 5
W 3 DA AR, 0 75 T I I A 1 A 25
4 4 ®

KSCHFFE— A PEAT 518 54 1 VMI R 5, H o
LA TAET] BAT AR R 5 AR, ik R ) 2
£y B PEAE T LA 3 RSB A SO A
285 SE R B AL 1 B A7 43 TIC 328 6 S0 W R e 10 ) FCES
A A i SRR, T LA H R 1 A A S . 5] 3
2 W, 6 A 1 R AT 4 IO A8 i S R A0 T Ak 1
FCFS P {732 1 5 Ws. SR T, B It 1) JE 47 43 T 32 i 5
W I ) FCFS [ 473 6 S W I JC 0 45— 45 1. 3%t
At 1) 28 A7 43 T2 3 i 575 W /0 K 22 05 00 1 A T e Al 11
FCFS P A732 515 0. A — 32002, FEEeti il T Fiifs
3 BB SR I SR IR AT A %2, B ] b B [
B RAE K TE

AR SCABE SRR AR, 1152 B BB A
FEAE L5 5 15 IR 1) R 5. SR HIF 91T L% R I — 397 f) e
BORAME. RO, ARSI R, A T SR B L,
JUI A R 495 2 S IR A 2%, AEU S A S s SEAT R
45 PRt AT LA A I — 7 T Ji& T

£ 2% 3Lk (References)

[1] Cetinkaya S, Lee C Y. Stock replenishment and shipment
scheduling for vendor-managed inventory systems[J].
Management Science, 2000, 46(2): 217-232.

[2] Axsiter S. A note on stock replenishment and shipment
scheduling for vendor-managed inventory systems[J].
Management Science, 2001, 47(9): 1306-1310.

[3] Cetinkaya S, Lee C Y. Optimal outbound dispatch policies:
Modeling inventory and cargo capacity[J]. Naval Research
Logistics, 2002, 49(6): 531-556.

[4] Cetinkaya S, Tekin E, Lee C Y. A stochastic model for joint
inventory and outbound shipment decisions[J]. IIE Trans,
2008, 40(3): 324-340.

[5] Cetinkaya S, Bookbinder J H. Stochastic models for

the dispatch of consolidated shipments[J]. Transportation

Research, Part B: Methodological, 2003, 37(8): 747-768.

(L3ZF5167)

[11] He Y J, Chen D Z, Zhao W X. Integrated method
of compromise based ant colony algorithm and rough
set theory and its application intoxicity mechanism
classification[J]. Chemometrics and Intelligent Laboratory
Systems, 2008, 92(1): 22-32.

e, VR, T I RV A 2 T S TR A MR 12
[0, 451 55 Pk, 2010, 25(4): 587-591.

(Fu Z, Pan W. Radar faults diagnosis based on adaptive

[12]

(6]

(7]

(8]

(9]

[10]

[11]

[12]

[13]

(14]

[15]

[16]

[13]

Cetinkaya S, Mutlu F, Lee C Y. A comparison of
outbound dispatch policies for integrated inventory and
transportation decisions[J]. European J of Operational
Research, 2006, 171(3): 1094-1112.

Chen F Y, Wang T, Xu T Z. Integrated inventory
replenishment and temporal shipment consolidation: A
comparison of quantity-based and time-based models[J].
Annals of Operations Research, 2005, 135(1): 197-210.
Lee C Y, Cetinkaya S, Jaruphongsa W. A dynamic model
for inventory lot sizing and outbound shipment scheduling
at a third-party warehouse[J]. Operations Research, 2003,
51(5): 735-747.

Veinott Jr A F. Optimal policy in a dynamic, single
product,
demand classes[J]. Operations Research, 1965, 13(5): 761-
778.

nonstationary inventory model with several

Pibernik R, Yadav P. Dynamic capacity reservation and due
date quoting in a make-to-order system[J]. Naval Research
Logistics, 2008, 55(7): 593-611.

Tempelmeier H. Supply chain inventory optimization with
two customer classes in discrete time[J]. European J of
Operational Research, 2006, 174(1): 600-621.

Chang P L, Chou Y C, Huang M G. A (r,r, Q) inventory
model for spare parts involving equipment criticality[J]. Int
J of Production Economics, 2005, 97(1): 66-74.

Ayanso A, Diaby M, Nair S K. Inventory rationing
via drop-shipping in internet retailing: A sensitivity
analysis[J]. European J of Operational Research, 2006,
171(1): 135-152.

De Vericourt F, Karaesmen F, Dallery Y. Optimal stock
allocation for a capacitated supply system[J]. Management
Science, 2002, 48(11): 1486-1501.

Wang T, Toktay B L. Inventory management with advance
demand information and flexible delivery[J]. Management
Science, 2008, 54(4): 716-732.

GulliR, Erkip N. Optimal allocation policies in a two-
echelon inventory problem with fixed shipment costs[J]. Int

J of Production Economics, 1996, 46-47(1): 311-321.

genetic reduction algorithm[J]. Control and Decision,
2010, 25(4): 587-591.)

MRS, 2T TR R A S V0 R A S o F L Y
W2 T T )], 28 LY, 2008, 36(8): 59-63.

(Wang L X, Li N Y. A power network fault diagnosis
method based on rough set theory and fault information
networks[J]. Relay, 2008, 36(8): 59-63.)



