The Coordination Strategy Analysis of a
Kind of Supply Chain on VMI

R S
Y AR

LH-H

l

25T EIE MR

ECONOMY & MANAGEMENT PUBLISHING HOUSE



ABBETHEEBRETESTE (14A017) |
MESIME (HEHEA2011])135) | KbiREkit
(k1407037—41) F¥EN

The Coordination Strategy Analysis of a
Kind of Supply Chain on VMI

—*%’éﬁ

g % & 12 Mt
ECONOMY & MANAGEMENT PUBLISHING HOUSE



EBERME (CIP) Mig

— RPN A MRS £ . IR SEEEARE, 2014. 11
ISBN 978 -7 - 5096 — 3455 -4

1.O— I.0% I OEF—CHEEE—HR N.OFRS3.4

o B A B 4R CIP 3idm 7 (2014) 45 247781 B

RALHE: MM Es
RAEENH . HEF
wAERX: Kk HF

EE
&
RE
Q)

T: SVEBELIRM

(TR XILHER 8 SHRAMARE 1L 100038)
www. E — mp. com. cn

(010) 51915602

: AERREETRI

: BrEH)E

: 720mm x 1000mm/16

. 9.75

: 153 FF

2015468 AS KR 2015 4E8 A% 1 KEIRI
. TSBN 978 —7 - 5096 — 3455 -4

. 38.00 ¢

HEFANDHE D EE
e LR Y

- RELRRE MED A5 -

RGBS, MANEHR, hAiEEReHeaRAR.
BRat: SLRBAAEIE2 B

HiiE: (010) 68022974 MR . 100836



o
s

HER RS HPESE (Vendor Managed Inventory, VMI) J& AN 7 F13K 75 W7
EIRGBRARRA R B, E—IEFRRS EARESR T o AL i B
FH AW B BITHR B EMUAZR, SFEFERBIFESUERNEEER
B VTEESR VMIFSE] TR EBAT A I R AR, 4 %1 50 e A 2 il
SREEHAT “TATEE” S5 E BN, VMI oK T BN Ry A9 Bl A |
PEFFE TR A LA B AR S R, S b RS BRI T RE WD, AT B Ak 1L
BREMFROATE. MRAX VML RERFIRHATEH DA, ZLEME
ML, TH, BLHK VMIFET LT —BARITL L. X3 T, AHa
BN RSP RE VML BMAETT BT, MBS HAT RS, KRBER
K. SEFR ST R=FFRHTEEITOREILE T BREmE, 3%
A FEQIF T TIERHLGREEGT

(1) T THRERRTRMENE (BRENRER) SWA0HE VM B
FLAN SR R SHI N [B] tp VR Rb 5 SRR, FFFEAMT SR AT B R AL B, S SRR
Shapley B3 X Bt B 5 P~ -85 BT I VMI SR T = A BB A28 (PEAF LA B9
W) HATT 53R RIEXT VMI LG FEAF LA B9 A 81T T AT, JFH
BHIBAE TEEIRSRASET R, BOERER, VMIELHE, S8E8RA
RES T, (EAAHEAT AR B BC, BLRLRT B BACKEE N, 105150 4 7 ) A

AR o E L Shapley (HIEX A EH AL, LR -5 P53 8 7 A A 1
ol e



ﬁ — B¢ T S0 707 A 3R 710 VB I wE- 5T 5T

B VMI SCHERTA BT T M, MRS T —A VMI ST 45 77 27 B 19 R AR LA 4 4
3

(2) i T —Fp5 B 5B #9128 H AR A< oR B A B3 AR 55 7K - 0 3R B B3t 1y 7
SR HR IR VMI BER7 887 3h BT R T R R 2 Rmg, HEtilaEn =
P BA VMI LS Bt R SR e Rl MAMEE, B3 LRt E,
RAREBEANRNTTERE, B T SR 7 iR 72 o b 52 & 5 HN i)
#3. BOSRER, BERITHRBSFRET, HEHE VM MG B0 8 8 &
AIMEEE N, BER RS 5 8 B B R E A KT VML SEHERT, =0A RREEEH
.

(3) WETRMNHSHSHAEK VM REAETR REEVLIFR T B8 & 5%
BAL, FFROHT AN LG PR VMI SCHEJE SRR S i Al 3. A BEE
FTRBAESD, BRARBTERSBNZRREER, HELEFRIRS
AR, BNRHAEFRRREMNE, HFSRER: Lt VM ERAR
FHEFT R B0t ] Prif R AR R BB PR AL B B AT, 2R IS A Bt AT A
wmOMAR, ERITHMERET, HURSAINRYAERNRBENRA ., &E
SHEBHSTER: b S, WA NERBESEREARK, My, Sy
S, MZE SR R E AR R E M.




Abstract

In recent years, VMI has been applied to more and more industries. However, as
a “responsibility inversion” form of inventory management from the traditional inventory
control strategy, VMI increases supplier’s inventory cost and risk of stockout, which
leads to supplier’s profits reduction, thus brings the imbalance of responsibilities and
interests of supplier. Therefore, the implementation of VMI would be affected by having
no coordination mechanism. Moreover, there are more than two buyers in VMI systems.
In light of this, this thesis aims to study the coordination of VMI with one vendor and
two distributors. According to the demand types of distributors, the model and coordi-
nation mechanism are discussed in three demand environments which are deterministic
demand, dynamic demand and stochastic demand. Specifically, the main innovative
work and research conclusions are summarized as follows

(1) Under deterministic demand, the one supplier (assuming as a manufacturer)
and two distributors VMI replenishment policy of integer — ratio time coordination is ana-
lyzed. Then, the shapley Value algorithm is applied to the allocation of profit caused by
the VMI implementation among the supplier and distributors and the inventory cost allo-
cation scheme is also redesigned. Finally, a numerical example is presented to verify
the theoretical modeling and solution. Results show that although the total cost would be

reduced by VMI implementation, the supplier’s cost would increase while the two dis-
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tributors” cost would reduce if there is no redistribution of the inventory cost. Under the
redistribution of the inventory cost by Shapley value method, the cost of the supplier
and two distributors decrease after the implementation of VMI. Therefore, a cost sharing
scheme which satisfies all parties is obtained.

(2) The replenishment policy of VMI with one supplier and two distributors is dis-
cussed in dynamic demand environment with the constraints of transportation cost and
service level. A revenue sharing mechanism is designed to coordinate the interests of the
supplier and distributors after the implementation of VMIL. Then a mixed integer pro-
gramming method is used to solve the model after a conversion process, which avoids
the derivation of the replenishment rules by using dynamic programming method. Results
show that, as the total profit of supply chain after VMI implementation increases, the
profits of the supplier and distributors are not less than before with the revenue sharing
factor designed.

(3) The replenishment policy of VMI with one supplier and two — distributors is
studied under stochastic demand and price subsidy mechanism is designed to coordinate
the interests of the supplier and distributors after the implementation of VMI. Demand is
assumed to obey normal distribution, and the transportation cost function is assumed to
be piecewise. The safety stock and service level constraints are also taken into account.
Results show that, total supply chain cost is reduced through the use of common replen-
ishment epochs after VMI replenishment. When using equal allocation method in the co-
ordination of interests, the supplier and distributors have different levels of profit im-
provement with the price factor designed. Finally, parameter sensitivity analysis shows
that, the changes of b and S, has little effect on the price factor, while the changes of

u,, S, and S, have different degrees of impact on price factor.

Key words: Vendor managed inventory ( VMI) ; Coordination policy; Replenish-

ment policy; Shapley Value algorithm; Revenue sharing; Price subsidy
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