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Abstract: For a two-echelon supply chain system formed by one manufacturer and two competing retailers, and the demand
for the product at each retailer during a single selling season is regarded as price-dependent and stochastic, the problems about
the optimal pricing and ordering decisions and the coordination of supply chain are researched. If the demand distribution
satisfies the increasing failure rate(IFR) property, the existence and uniqueness of the retailer’s optimal pricing and ordering
decisions are proved. It is also proved that supply chain can be coordinated by revenue sharing contract. Finally, the influence

of price elasticity of demand to the optimal decisions and coordination is investigated by the theoretical and numerical

analysis.

Key words: competing retailers; optimal pricing and ordering decisions; revenue sharing contract; coordination

—

0 51 =

PN R SRR, 0 T e 1527
i, JERE P A% BB T P K LAl s T AL
W . 0] (3t I PR R 8 JE A L B AR T TET AR AT 5
RS BRARE T B 1 A 1 X — T I 488 RIS A A
2. PR b IR R 5% A B T BEAR DG SR L
BT, RS B AL AE SR B 5 R 28 f KAk, W
TRt LT IR 1) U3 B A R, T A A
IS 1 S0 W AN S DL . e B e R 5 1
M) i, SEBLBE b 255 A KRR XU 22 ok, DAL (1t B
R PR AR GRS N B A B A A )

e 2 36 SRS N T B )2 1 bl bl R L

Ye#s HEA: 2011-11-01; f&E HEA: 2012-01-05.
E&mA:
TEZRIN:

Jili, NS AR B PDift R 58 LREAE AT

i1, Pasternack!2'45 i, 71 ER J 1 | Bl AL 75 SR (14 L
T, A IE MRS S = I L AT AN I 1 A 3 B .
Gerchak S5 R RHHL T K R lE R h B2 T
I 2 e = B, 4 A% g T DUJE i A Sl S SR A AL
P A IR B PR, AT REAS 2 5 5 1l g AR A B
Giannoccaro 5% 18 T = 0 {1 i (1) i 25 2 = 322,
43 ) B T B R4 B R ) % R Ui A AR A R 3k
ERY, dg BATHEA N B U 5 B K. Linh S505100) 2%
& T VRT3 1A I A A 2 52 32 240 1) 3 1 1)
L AR, XSS SR B 2 B8 T AN R 1
7 32 55 SR RS . ARG A 10 75 5K R B T 2 32 AT
P, Petruzzi 510173 7 75 1% P b o B 30 R B 52 T
R, JFHE H 38 2 R 1A 22 5 AE T 5 75 SR AN

&% BB EILETH (70671057); W ZR4E HARFRREIL ST H (ZR2010GMO006).
XN EFE(1978—), L, YHI, M4, WFES N BEE . KSR RE R, KA 2(1969-), I, #u¥%, i +4ES



270

28 &

SENETT AR IEE U )/ k07 2 5 R E %
TEK, TR T R 7 SR 7 22 W 56 T A% 1 ek 45
X AN 3 R R — A A R A R B B,
SR F e b 3 75 K R 3, 90 T AL Y AW 2
I B2 (0 i ) 8. Wang 258140 SR F e vk w2 1)
7 oK R ECIT 9T T WA T ) A 3.

IR SCEROGT H AN R AN AR R AL
At Y B 0 i 2 3% S SR L P ) LR AT TSR, AR
T AN 5 4 22 8 T o B ) A S R R A L = R
e AT 5 0 2> SR, B S R R AN T 390 L Y A
o A A S [E) A ] R TR 2 AR L TR
Pan SFOWE ST T PANAS [F] 1) SR TE 25 440: 1) AN i
5 2 A AL I R R A 2) H A i v A
PR 220 B A R ) A N, T R A SRR A AL
B2 ) S RGEAT LR, AR I 2% R 75 K 2 i € P ).
Yao S5OV IR ) 2 ph— AN )3 7 A0 A 2 A AH [
T4 RE T I R AL A R, SR IR R i
7 SRR H, 7 SRR A% 1 RBURRE B 2 e M R HIOE 1,
HH T ok gt 24 v S D0 o S ) b T8 =X, A B AUl
IR R AN SR R i L = L AT T IR, 453
KWW R SLE RGNS GG R AT

ASCIRIFERIE AT PR AN 8 4 2285 7 I ) Bk B A,
SR FH e dpit ke 3 75 5K R £, SR T SRo2 AN AR i
YAk (R F8 25 R 25 4 BE AL 75 5K 25 A1 6 2 TFR I, A3
e BAER] T 5 4 AR R IR s 0 0 AN LT 0 SRS ) A
P FIME—PE, DUSTT SR A% B 2R 800 2285 v e L
PRI, FE RS BRI T s L= R L e )
VAT PIAS 3 245 1 I R R R N A, 45t T A R
PR ZH ¢ WAR I I T A L S a il B
Bk 25 th T 7 KA 5 2RO I 0 e A o
FE I B RE .
1 o) A R KA A

AL — A HIE R (M) 5 S5 F 8T
(Riyi = 1,2) AR HENEE. — 515 B RTRR I, HliE
T LA B AR 77 AR co AR, ZE A RS 40 0] AT
p1~ po 1AV BB 77 ah, B AR R e eo. 1R
R RIG AT, 280 R, ZE A I o FE M ps
AT B HRE Q, FE M R, 1 1) 75 KA W ks Uk
FIBEHLPE, A8 3% F Adida 1 Ratisoontorn!!th 1) 55
Sk es i, B

Di(p) = yi(p)e.

T RS EE N, FE R R, G KT/ K E A
5 B S ZEMEA L, 5w FREENIEA
K BB EER R MK vi(p) £FENHE pr1-
p2 MFEERR EOE A, B

yi(p) = e~ tPitp;

Hrfip=(p1,p2)ii=1,2:j =3—450,b,7 > 0;0> 3
a NFERT R (FEM I A FR; b I FER R, 11
TR OAG IRIE REL v A TS T (B Ry) MK
A S E R AR, yip) KT pi IR EL, KT p;
T MG PR R b >y, 2 AR R T ) 75 SR X A
O U % 72 A BB B 2 1 T S8 4 ) T IR A% AR 4k,
y K, 2 IR Y v AL

e NSEAE[A, Bl (B> A >0) LBiHLA R, H
BB . B F () FF() 539028 & B 53 A o B0R 53 A1
EREEREL A h(x) = f(2)/[1 — F(x)] R KA
(R W R A, 3 HL24 R () > O, W SR o0 A HL
A IFR 51k, IR 2 0 A #6 B AT IFR Rk, LU IEZS L 3
AT A REAT IR o3 ORI B =R, AL
AEFRAE AN 2 P2 AR AR B AR, 67 I AN 25 7 AR AT AT
Bl 7 AR B B LS 1R AR
2 PRBR
21 EHREKIERE

P PR R TR B A — i A R — YUk, Dl Ktk
HER B RS i A H AR, W I (pi, Q) &R 5%
BT R, 2RI A SRS IR, )

II;(ps, Q) = ps min(Q;, D;) — (co +¢:)Qi. (1)

% 2= Qi /yi(p), FRZ AR FLO #y e et
BN p; MUERALAT I E E Q, 1 in) UL Ak R 1 5E (i,
i), TREIRIE ¢ B A N

mi(pis 2i) = yi()pilzi — A(2:)] — (co + )2},
o A=) = [ (2 = 1) f ().

W (ps, 2:) R AR LR 70 (pi, 22) BUARORAEL 1)
AR, RGEFEWR: TS E 2, BE BN
Pi(zi); RGP 2 AL 73 (Di(24), 24) OB RAR ) e PG
fi#.

EE1 HEFEFHNT 2, A<z < B WERE
ME— S LI ZFE M pi(2:) M

pilz) = % + (zi0—+/lcgzj;
WEB S RN 2, X (2) 15
omi(pi, zi)
Opi
yi(p){zi — A(z:) + b(co + i)z — piblzi — A(2;)]}-

R4 i (p) > 0, 87”%" a) 04 HAY Y
1 (Co + Ci)Zi

pi= g+ Zl—A(ZZ)

om; w _ om;
BrlApi < pi(z) I, 8; >0; Hp; > pi(z) I, Z
< 0. RIL 25 58 24, i(20) A2 B KAL 73 (ps, 20) T PEE— B

2)

3)

= pi(2),




o552 W X E2E 5 RE EHETHRRAFR KRB EZEY 271
L. O IFR FEVERT, S0 6 AL (ps, z;) ArAE HME—, 1M
2 WRN(r) >0, WEE w2 E H%ELZ’ﬂ’]fﬁtimﬁﬂﬂ}”ﬁmﬁ%%@i?}?ﬁjlfl‘J,
[A, B] LE—ffie, Hig RIAS B2 55 4 56 T 10 7 SR A 3 e R By 5.
1 _ 1 . Z; @ NN T SRANAS S R B b W B AR ps s 2

1—F(z) bleo+a) z—AZ)
N /v\%;ETB&J\@Cm(Pz(Zz) z)
AR ), A

dZi
0mi(pi(2:), 2z:) dps  Omi(Pi(2i), 23)
Ip; dz; 0z; .

T i (=) A, B8 13504 0.
dmi(pi(zi), 2i)
le' o
yi(P)pi(1 — F(z:)) —co —ci] =
vi(Ps)
75[2’1‘ —A(zi)] 'Q(Zi),
Hrp
9(zi) =[1 = F(z)][z: — A(2:) + b(co + ¢i)zi]—
b(CO —+ Cz)[,% — A(ZZ)}
N Yi\p Voo s 5.\ —
7"] m > 0, %U\ Z; {Vﬁ/@g(zz) =0.
RTHUER 2 76 [A, B] 2ME—1.

g(z) 7E [A, B) £, H g(4) = A >0, g(B)
= —b(co+¢i)u < 0.
g'(z) =
[1—F(z:){1 - F(z:)—
h(zi)[zi — A(zi) + b(co + i)zl },
9" (z) =

— h(zi)g' (2:) + [1 = F(z:) {—f (21)—
B (zi)[zi — A(z:) + b(co + ¢i)zi]—
h(zi)[1 — F(z;) + b(co + ¢i)]}-
T F() L TFR, B A (25) >0, Y4 ¢/ () =
O, 71 g" (2:) < 0. XEWH g(z;) 1 [A, B] &g
BRI, P DAAFAEME— AL 2. O

HH =0 (3) FT(4) T LASS H U3 & s Bk
1 (co +¢)Z;

pi=pi(z) =3+ 1) &)
FHIV M, JE3E E"Jﬁ?zﬁt,ﬁﬁféllﬁmﬁ
w5 (Pi 2i) = ae” PP (P — o — i)z — P A(Z)]-
(©6)
TEEP{J@ET BN 1) S A T B & Ky
m —Zae B (y — o — )z — pid(z)]. (7)

i=1

SERL LA E B2 R, HBENLAS & e 1A 2 A

ipA T
131 WHE K (x) >0, Bl F(z) 2 IFR, J£4

1 Z
&) =TT e T A

W G(z) KT 2 24 pg H12).
i:37°% WS DR o4/ 1 )X e PR AP S R P S8
2) I ENHE P KT 0 Eﬁ@éﬁ

EB 1) H @), KT bt Jak e £, F
(0+ 2)

SR, G(2) RT b 2R AL, T2 2, KT b &R
2) X (5), ps KT oK T, H

dpi _ 1 F( ) A(z) dz;
B - (ete ) A(z)  db’
aa‘isz <041 dp’ <o, Eﬂpzaeﬂmaaz@& O

2.2 ?ttﬂifﬁ*”*‘]

TERERAN 2L, R an R 7 AT 1

1) il AR R, SRR AN wis

2) BEW R; [FIN oo BEM A EAF 1

3) i RS

KSR HE, 1 SEAE G E IR A% w, T IR
TER R, MBI (pd, 28, SR 5 FF AR 15T 12 75 5%
PR IRE R AN wd. K e B RTE B 2 R co K w;,
15 2R 1 R, AR 2L stk 35 (p,
24).

EE3 R wi, W TAE 2, A< 2
< B, AFAEME— B FEM M By (24| wi), W LT X
g5t
1 (wi+¢)z

Pi2ilw;) = bt S At (3)
i H, Wil n! () > 0, W) 24w L Qe
1 1 24
1— F(z9) - b(w; + ¢;) + 24 — A(z9) ©)
X Q) i 2 AR ®), W BT E R R, ME
— AR EEHE NN
a1 (witc)zf (10)

LA S TEIN
HHUEW, 28 T w; 7 WAL, pd KT w; A3 R EL
KA 24 pd #EKT w; MRS, BT DAL B 1A iR
B T B A RE R A%, LB B TEUE A frgs i b
RNy 5o w32 7R e M L A A 1) 5 . 7 13 7 e AR 1)
R wd T, BER R &R M MRS L
BRI R 50 0N



* e 28 &

% = yi(ph)[(pd —wl — )z —pfA(zD)], A

=Y (wf = co)yi(ph)zt, (12)
=1

:Zw;gi + 7, (13)
i=1

ety (p?) = ae P07

T 5121, 4350 L= (@)A1 (9) X (5) F1 (10)
AT 28 < 2, pd > py, R R (£ BUE T
() PEAE DR IR T3 R P3N I ZEAE DR 1, T 43 TR 5
NE A A T AR TSR NI A BRI, A A AR R
B I R T B AL A R AL, LA
B T AHE Y 2R G 11 B K R B A AT LR, B
RO A, 35 0T e, N T 4 v 1 R % b 25
RIS T B L == SR LR P U A R
23 YsmHE=EIY

P e ) 3 T BB 0l A 2 R I T AT BRI R
w?ii%m R; (i = 1,2) 2 25 L2322 (w;, ¢4),0 <

<1, FER R R I BB ¢, FAE 0

ﬁéﬂ.é{;ﬂaﬂf&ﬁ FAET R AR B 5 A e KAk
K e L B A& pf AR AT 27
231 FHEBE KRB

E 4 AR (0, ¢) B, R TAR
2, A < z; < B, W R A ME— B FHE M

, _ 1, wta)sn

i EL W5 A (2) > 0, 0 2 AT LR F S

1 B o z;
L—F(zf)  b(w; +ci) + zr— AzF) (s)

EWE IR N, FER R, (i = 1,2). HliEw
M FVHERNBE R S8 SR T3S 23 ) A

Tr, = yi(P)(Gip] —wi —ci)z] — ipi A(z])], (16)
2

T = w1 -
i=1

(1= oi)pi A=)}, an

2

T = Zyi(p*)
i=1

Wty (p7) = ae im0 Hpr = py, 2 =z I, W,

= ¢ico — (1 — ¢i)ei, A = ne. RYMEW eI E= L
T, BER R; MEACYE (pf, 27 ) R 5 1) 2

OR BN P AN N 1 SRR R AT

HI45AT w; = ¢ico — (1 — ¢;)eq, 5 Cachon B3I HA K

i — 2. b w; = ¢gico — (1 — @)y, FTLAEE

i R; ARG R M AR S vl R A

hiTs, (19)

¢i)pi — co+ wilz —

i —co— )z —pi AL, (18)

T, (P75 %) =

2

T = (1 — ¢, (20)

=1
i 7 A 26 R A A 2 A S AR, I RS W AR
H i B REL, A5 R 0 LR A o 11 eR 4R, T ad
& I e R R L S o SEBAI Y BE
PO B AT 3 20 . DRI U, WAC 2 4 =52 3R 24 i s R it
NP, T HBEAT 72 20 BO A B i A
232 HIERRFES T
I e BN RE I T3, b T ORUERS T # %

W AR =32y, A EEAT AR L N T sk
73 SC i AN T A AN 3220 N 2 H I3k AS I8 &i.
W f A Ui, BECRUE AR 1% 3240 N 7 (R0 2 #5 72 Pareto
B, RIORAE AR ANEE A (B (1) A (19), X
(12) F1 (20)):

i = Wflzi,

(1= ¢i)ms = (wi — co)yi(p?) 2,
IR CEH]

d
TR <1 (wi! — co)ys (p?) 2]
71'C X N ’ﬂ'c .

T 7S 7R BT IS a2 I, 25T o T ERUAELS
AbF IR, AT IXFEA BEARAIE B CCaa 1 R
I, AR E R R WARRSZ A (wi, ¢:). HAE, ¢; FIS
BT A BN B P T h0E 7 5 R AE R Ry Z A I ik
el
2.3.3 FERIGTE (26 RN R
R P A B EA AR A B85 45 AR, B ¢q = co
=c, )”'le—zg—z pi=ps=p*. T, & W
T R At e A A I S E = R (w, ), il
mﬁuﬁﬁﬁ%éﬁ’%ﬁwﬁcb(ﬁ/i?%%ﬁw pco—(1—

O)c I, B U BEISPIDNA, if] FLEHLA) 2 p* AT
A E:
1 1 z*
“FG)  beto T oaey 2D
Pt = % (Co +AC<)Z*) 22)
RLBH b Wi
4 ¢
—<o<1- A (23)
= ™
3 HUESHT

R HE— 20 43 B 5 SR A A SR R Kb Ty 0 R A
PR SFERI AL R 100 R PR 5 0, SO0T 28 1 A2 X R ()1 T
NG BRI EE T B e IR [0, 2] BRI 4y
A, B R A A ¢ = 2, BERBERA c = 0.5,
FEARTT R a = 10000. 4 b Fly A F EUER, %2
FOAAE DL 1 TR,



52 ) X 25 F REFAME L TOREARERALFRY 273
F1 ERMOBORE T SRIE bR
z P a m w 2 »’ N S VI ¢
b=24,7=1 04560 32383 48980 36163 26002 03904 3.8522 17756 13353 21315 34668 0.3692~0.4106
b=2.6,y=1 04308 31864 26313 18061 25331 03739 37304 09562 6668 10.195 16863 0.3692~04355
b=2.8y=1 04083 3.1414 14299 0171 24798 03583 3.6301 05206 3385 4995 8380 0.3691~04553
b=24,v=0.8 04560 32383 25629 18923 25333 0.3968 3.7840 09314 6.992 9.935 16927  0.3695~0.475
b=26,y=0.8 04308 3.1864 13913 9549 24799 03788 3.6763 0.5065 3.527 4.862 8.389  0.3694 ~0.4908
b=28,v=0.8 04083 3.1414 07629 4893 24365 0.3623 3.5861 02781 1.807 2.428 4234  0.3693~0.5038

1R LUR H, 45 i a0 3244 1 19 A
R AR T A SR B R A7 DR, SR A% v TR
PRSI ()52 A, AN A 28 0 0 I I 4 P e SR I 11
ARG MR, S Ab, AT CLZE I 3 L = R A g s
DAL EE R, A5 L T M b Ry BUAS [ 11
HRAZH ¢ I YE L, 7EURya T, i i %
A5 T A 2 T 24 v

M T FIPE 2 AT LA s ERER AN RZR, 24 B
H0.5+ 1.0 F1 1.2 I, i3 55 B AL IR R A A w 5% 175
SRAN b M FR 0 4 0 v ek B M b MU 1.5 2.0 F
3.0 B, il R E A A AN w T SE AR TR 75 3K
PRk Ry 2 R . S5 R bk, i
T PR B A R AN A BT, WAL B A2  iBROK, BT
S AR, R R .

i SR R KL, ST EE T SR 2 WA B A A I R Rk OB
2 A T 2 T 0 B DIk SR A A A 5K, i L 24 Bl
HUAL & (¥ 53 A7 3 42 TFR IV, 2245 B 11 e A0 58 AT
VAR FGEAFAE FLME— 1), SRS UEN] T e = R 20 fe
FEGER BEIE 2P, T4 T RA B I AT Tm
Lhe B N3 o0 Al g 51, 1k — 2D 25 Y T sRAN A Pk
A B e PR A AN I R IRI M. AEA LI A
USRS ZAE T AN DO TE 4 10, i FL RS K8 oA
EAKIFRIZA T, Z R e i AT Pk fig
A A7 AL HLE 1), Wil L o 220 B8 45 P o 1k I 4,
A 2 BRI T

£ % 3 ik (References)

[1] Cachon G P. Supply chain coordination with contracts[R].
Philadelphia: Univerisity of Pennsylvania, 2002.

4.2 — [2] Pasternack B A. Using revenue sharing to achieve channel
—+—y=1.0 coordination for a newsboy type inventory model[Z].
3'6* —~r=l2 Fullerton: California State University Working Paper,
2 1999.
3~0£' [3] Gerchak Y, Wang Y. Revenue-sharing vs wholesale-price
ME contracts in assembly systems with random demand[J].
2.4 s 1: 3 2"1 2; Production and Operations Management, 2004, 13(1): 23-
b 33.
Bl 1 b3tElEmemitEms w iy Em [4] Giannoccaro I, Pontrandolfo P. Supply chain coordination
by revenue sharing contracts[J]. Int J of Production
3.0 - h=2 Economics, 2004, 89(2): 131-139.
4.5+ 1 lgj S [S] Cao To Linh, Yushin Hong. Channel coordination through
4.0 f ‘ a revenue sharing contract in a two-period newsboy
=35¢ problem[J]. European J of Operational Research, 2009,
3.0t 3 198(3): 822-829.
2.5 4 M X [6] Petruzzi N C, Data M. Pricing and the newsvendor
04 — 077 - 1'.0 T3 problem: A review with extensions[J]. Operations
y Research, 1999, 47(2): 183-194.

2y MHEERRRHR N w I

4 4 ®

KD T ZE RN 524 F B E M 3T
) R S RV 87 5 I 8] 1) A DL — A S s s R A 5 4
(1) 245 7 LR T R R e T %, A B
T PR AL [ B R EN A K, 5555 T
(A b A . 1 56 T T T s s A A 14

(71 £33, 355, R EAT Ui Uk v 1) (I I B R 2 3
LI P BLRFE, 2005, 13(6): 29-33.

(Wang Y, Pei Y. Revenue sharing contract of supply chain
with price-sensitive end-consumer demand[J]. Chinese J of
Management Science, 2005, 13(6): 29-33.)

[8] Wang Y, Jiang L, Shen Z. Channel performance
under consignment contract with revenue sharing[J].
Management Science, 2004, 50(1): 34-47.

(T4 %2787)



