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Abstract: The paper focuses on how to control two-echelon inventaiiesiitaneously during firms’ opera-
tional managementin a supply chain with a manufacturer arskaverse retailer. We propose a multi-period
non-linear constrained optimization model. The manuf@tmakes procurement strategies in order to opti-
mize her total expected profit. The retailer determinesrmdepricing and service level strategies in order to
optimize his total utility with stochastic demand. We shbattsupply chain firms can obtain optimal strategies.
The manufacturer’s optimal strategies are affected bysitetof her downstream firm and market demand. The
retailer can achieve the optimal service level strateggr & obtains the optimal combined ordering and pricing
strategy. The optimal service level is determined by thegdtprice. A numerical example gives detailed rela-
tionship between different strategies and shows that gughalin members can control two-echelon inventories
dynamically by joint and combined strategies.
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Fig. 1 Diagram of a serial supply chain
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A s = Ba(py — wp — ) /np. ATLLE W, 57 8 pr MIRRE gy WEEF VIR THBHSRIER B HR S
A ME. DL, ZF KRR BT np KA RTIANE. 228 BRI XA R AR BT R E, M H
IBEAT PEAE KT B . X — RORHERUE A s — 2D 45 L BRI 20 . 2) R e A A0 T T S5 D SR £ A7
FERSRAFAR S B I, AMUZBIREHL R0 W EZ N, 156 B HRRIRESHON LT hH
K. T ERE AL AT VR A REIRAT. 3) T8 RIARTE A7 R 45 E MR A AR RN B B AT AE, B R T 1R
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BAEPRAERT SN AHIHE R I A% Jhw = (50,46, 42,38, 34), ¥IHRIEAE Q' = QF = 0, E‘mHES
B BWR L7, FERSEENR 27,

F1 EFEBHER *2 TEBHBHx
Table 1 The parameters used for the manufacturer Table 2 The parameters used for the retailer
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(;02(pT7 ST, xT—LM) =

0, QF_1 +xr_1, —dr(pr,sr) < B
1
2(B B )(Qﬁfl + TT—Ly — dT(pT,ST) + _B)27 — B < ngl + LT[y — dT(ijsT) < B
2 1
Q%*l + TT—Ly — dT(pT7 ST)7 Q%*l + Ty — dT(pT; ST) > —B.

XY —B < QY + 211y — dr(pr, s7) < BRXFE—RIEREHTIHE, WHE

QF_ytor—ry—dr(prst) (QF_y + xp_1y — dr(pr, s7) — 01)°
P2 (pTv St, xT*LM) - IB 4B d@T —
1

(¢2(pr, ST))2

(QF_, + xr_ry — dr(pr, ST, 27-1,,) + B)? 5
= 6B - (¢2(pT7ST7xT—LM)) ’

T=12,... K. (22)

ﬁﬂ% B = 20, m\um‘*?% ¢1 (pTa ST) =0, ¢2(pT7 ST, folM) = (Q¥71 + LTr—Ly — dT(pT’ ST) + 20)2/80’
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©1 = 1 600/12 iFn @Q(pTy ST, :ETfLM) = (Q¥71 + Tr—Ly — dT(pT7 ST) + 20)3/120 - (¢2(pT7 ST, foLM))2'
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Fig. 2 Change schematic of two-echelon inventory in the kugimain
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Table 3 Decision value for supply chain members whér= 5

T=1 T=2 T=3 T=4 T=5
T=0 . , . , .
B OBIR B BIR B BIR BT BAR HAW1 Hk
yr (1) — 320 — 2711 — 437 — 332 — 309 —
A7 T PEAE (1) 0 320 17 288 —82 355 4 336 6 315 -4
xr(fF) — 303 — 370 — 351 — 330 — 319 —
dr () — 322 — 324 — 345 — 350 — 357 —
ZEWEFM) 0 303 -19 351 28 379 34 364 14 333 -24
pr (JT) — 55.8 — 556 — 512 — 506 — 49.3 —
R — 0.68 — 152 — 084 — 292 — 3.42 —

A7 T AR SR 2 AR AR T AR P B R B, X — T T2 e R T W B R (4 . AE
XA AR, X IR B B K Y. S5 — 5 T, AR R B IR B 32044 ok B R R I SR T 2R
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R 2B AR R AR, AT FREARG T SR, 5 ROR A7 T  T 3 7 SR, T AR o IR s — 2. AN i vk
BROTAESR SIS 2] T ARGF 4.
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