226 B 4 1 (EE: T S S Vol. 26 No.4
2023 4E 4 JOURNAL OF MANAGEMENT SCIENCES IN CHINA Apr. 2023

doi;10. 19920/j. cnki. jmse. 2023. 04. 009

RN XSRS AR R R R

WK, WAR, EEA
(1. WEIRVE TR RS TIARE , MRIE 150001 ; 2. BRI TRI2#FE, MIREE 150016

3. SN TR A BE, 5HFH 550001)

BE. AN AT T LIRT OB E 7T T o fT B 8 K e 2 A s E 522 P E
ZIRAE S P AL —. ALK R EESATEAR T 4 RIEAE 5P 3 B I ey — A R R 3
Rk —— 5 F oM, F LT e THEEEOBEA AL E—/NFRMEREa— A 2R
AL o 7 IR e 64 Bk 0 8 SR b A S R AR R T e, E S AT F A T LR T SE S AT
F ARG B T RIS R 69 5 R T AR T 8 BE R P R RS T S
T T VAMGE G F A R R BATAME . AF LRI, A LA B IR AT AT S BR AR S
B9ATAR T, AN 3 T Z 18] 09 AN S — 2 Ak R, X B R B AN A F L R B K B 3 Ak
B, R K AR LA AR T % el A 6 T Sk S JA) 6 AR AR A B AR 8 K A
HERZRGEEE SR TRES LTRIF(FREEFRGERRSMERES). KKt
Z 9, RA T RAE LBk 69 2 B 745 6 T AR W R B ANME SRR 69 A A AR A A R
o ( LaF) B R EFGITRER D", KA TN B4 55625 20 K I AMNT S AE LR 89
B R B  Reb LA B R KT IT B Z R e Bp AR B ) e SRR
o) L agiE B A, d R E R I, 5 R AR R 6t AR Y AR 6 A AR AR T AN 2 T 4R
BT 0 = Su B A B AN ST Stk bl i T 2 1) 69 AN BT S AE R B A 6 T Y E R AU
AR T T MMM D T HFH R A

KEE: BETE,; ST, A4F; BHERE

hESES. F274 XHEEERIREG: A XEHS: 1007 -9807(2023)04 —0175 - 18

0 2 = fiis. PRI, 7 2017 4F = 5 1 Hh 00 T B {41 7
S IR OO , B B B A 4 11
FLRICE (I, A KR (EGA sy EPSTONI RAOR E PO PR, = 2

BT T AT AR s fa e e BRI ST AR T LG AR I A
PR 22 4B T fe o] i i ob b KUY S A s e TR SCERAN, 7 2009 AT SR SR ] # U 16]
ST b R R XU [ e TRRE BRI EE L B R R R A T AR e e
AR 1 7 S, 53R FHEAT AR AR AR R N AR IR RS 2
PRBAMOANL I, ORI PR B — A IR IEAFAE TR (Palm) SHUR RIE SR 2%

© Yk B 2019 -09 -29; 1T HH#I. 2021 - 10 -22.
FTH . FK A ARAIEE BRI H (72001057 ; 72061004 5 72072046 ) 3 B ASCHABE & B BITH (19YJC630052) 5 FIEiTAA HIX
BRI 4 BB H (LH2020G003 ) 5 B0 VLA ¥ 244t S Bl 2 0F 58 LRI 701 H (20GLC205 ) 5 o g w5 A% ik A BL A Al 55 2 30 H
(3072021 CFW0901 ; 3072021 CFT0902 ; 3072021 CFW0905 ) ; S IV T Ry=ABe i G0 H ( HgsKC2021 - 07).
TEETA . WRER (1986— ), 5, Hi+, ®IZd%, it/ S . Email: zengnengmin@ 126. com



— 176 —

i

i

7

g
¥

Ejtd 2023 44 H

g,
¥

I bR Aol 1P R, 57 K s 1R S 46 Y U
R ASCREC TR B b W XURS: 1) 4L 17
B e P S HE BT SRR

BEAEBFFE R, A PN T7 T SCHR AN AR SR AH
IR BT T SRR OC T Y 2 AR 107 o 7 IXURS: 1Y
B . Babich 25 #F97 T — AN 7 11 % 79
A HAT T P IR XU P9 A 7 R T 118 SR M i e 3
(A, e A R 2 ) R AT K BN S
W SCATHT T OB R W 1) XU 4 380 7 R 5 4 3L
J% . Tomlin'’ Eﬁﬁﬂ?}ﬁﬁ%ﬂ@%ﬁﬁﬁﬂ‘kiﬂ, s
F R B BT A F = ge BRI 4 RAATE &
AR RS A A AR I T T I IS AR W A B 5 A
B, A 7 RE R FN TR T A I, i 3 75 A 7T BETE
T R R A e A e XS IR O T S A SR AL
Saghafian 1 VanOyen"*' 835 T AN AS[7] ) XU 1z
Xof SR WS A B T8 1 5% e 32 0 T AR A 3K
TSR 3 ) A A5F H 55 0 BRI e XU £ 2 AN S i
JE £ R Yang %6735 T A6 R Hh BT RUSE: T A 3L
PERIG A TR R0 T AN FR A 80T SR R I 1 XL
W5 43 RN, R 38 4 308 (19 %2 ). Chen Il Yang'™
W T — D RA kI E A B ARG,
o0 S N R AR T I R DA P A0 A
5t 7 BEA BRI 5 A I B #E 7 #h 2. Huang AN
Xu FE 75 18 W P A~ A Bl ML A B XU = 1%
o7 T A — A 5 56 AT S AH AR 5 8 19 J5 A5 AR 7
i, 32 FH P B Be sh 8RR vk SR s 75 B
B SR T SR W #5077 5 BRI o
8, IR, 5 38 BN A AE AR 1 Al e X
SR AT REYE. Guo A5 B FT T F 4R i WE A 1%
o7 R DR ST BEAIL 7 H XURS: T 1 SR D i) 2L, 5
G3HT T X RN [6] 8 JXURS: o R i 86 R M P 5
O A e 3 e e A el o ] S NS
Je 2 SR 8 W b S AR T B2, v — 2 7 oK
AR BT SR 1) J5 A PR B 1T 62 4R T HeAs
2, 53— TP AR T K 5 R 1] 5 8 (R0 R 1T 62 1Y
X SR ARGE A AT Yin 1 Wang' ™) L
T T3 T 1 S A (R R R W I ) = RO [R] 1T B
i — AR BT R 5 SR A5 L B
A HH AR A 1 WU 7 SR W 5 00, o v BT R 5

e DU T3 I R T T SRR, S v BRI ARE 3R A AR )
LRI (5 . Nejad 5517 A0 5 4 R W 2 — Fif
T AR ) (A F T ) XU g % SR, R T — S
FARABHORI 0 5= 1) TR 2 TR LUE
JSH OB A A I 8 AR I I SRl O IS A
JI 14 45 3 M 1o . Gheibi 1 BF9E T 2277 i
B TR T XS A 17 v T XU R ) e G S D) SR . X1
2= 1 A AL el YA A N S R TR 54
P 17 e ) S S g ——— 2% 85 g T S SR 3 1 T
SR TR A SIC SR R AN T S SR, & B 3 7
A SIS 5 16 45 W S SR R BE AT R0 Rz 8 v
AU . 388 3 SCRRAR B AT DA & 88, BRAT 5 T (L0 e
RS Y F 5% 32 22 25 ST i A ol Jn ey 3 ot HE A PR
FF BB 5 48 R N S5 SR %) 3 A AL 107 v
W AU . 55 B SCRRAS [ 18 02 | AR 9 S 7 G 25 A1
I S8 A (R T T R H rp— ZR AR I Sy 1o 0 3
7 T XIS 171 45 573 — A AR I B T A 1 1] 7L
S5 AN 5 TE ) SCHR O3 1442 7 2% AL 1y 43 22 [
) 5 1) Kafi 1 Fatemi"® 453 17 PN AH 1 5%
Al Z 18] B8 A 95 A, O R XA A —
AT X PTG K R A T AR A 5E 4
R RECH— L RUE T Z R ) — LSR5
(WNSCHk[ 17, 18]) Hy4h 5. Pun'"’ 7£ Hotelling il
RUREZE T WFSE 1 —4>7 it bl 3 7 A — B 1l 3
PR 22 W) ) B 4 [ JBE, G e 7 it il 3 ey PO 2 A 1)
A 7 ARV AR 2 ) S e %o TR A A, T
SE 1 H O 2 AR A A 55 ) U T T
RN 7 a3 R R T RE 1) e TR gt mT
FE T 37 AR N R I L B T A % 0 A
T, ] X TR W 0 1 0 AR SR TT RE & ZE. Niu
A= 1200 2E ()1 | 54 Y ( Bertrand Model ) HE 42 R 5%
AT il R S A R T R T
[ R, G e A 3 A 7 1 7 o 25 5,
st 1 32 P L ) A 7 o AR 4 X T i1 R
T A3 7 i s W R B, TE SRR TR, 7 i
3 B AN 2 [l A1k 7 SR W AT T 2 RS A A o
IR K B, P il g =2 ) i ik B 5 1 S 2
SR H B AT AR — A ) 3 R I R X A
PR, PR 5 VR 23 W 553 56 4 5 38 1R ol — R 4t



54

RERCAE . B iR A0 KU 1) 5 & (I BE DR SR BT 52

— 177 —

WM. Luo 25 BFSE T BRHE BB A5 B T
A 7S e P i I R e R BRI T )
VEIRIEL, I & AT T aiRE i Se o RN 5, 5a A
I F 23 3 BOH A R e R AR B B HE L. Hafeza-
Ikotob > WfF5E T BURF BN T T~ P 4% 3t 1 5% 1Y) o
G — G AR, L b B 2% A 0 5 A0 A 48— A il i
FR— AR, PR BE A 5 7 22 T P A7 7= A
BRI A S 4, T i s 2 TR R AT YT R A1, 45 R
N b Lty S A e A= e - Y R
0 ZR g R it ELYE i 64 A wT L B ] ik
TEAE R B 1] 23 - HBA3 FE . Niu 25120 208 7 i S
il s A 15 6 o i AL A B (R I e, L
Hh A R T T 224 DR 1R A 7 LS T
T FR T Ui S A0 T F 9T B, PR R FE R 2R
AN 5 2 e s R 0 3 S I A 7 R (B AN A
PETEBR Z S5 FEA42 7= ), 1078 AS B e P b 45 S 4K
AT R — SRk PR 8 5 A P SR B Hsu 25
IR T — R E N A, %S AR BUR E R A
P I R B ] KA B T A R T I )
T SRR S (VLR DA A s ) 4
TAENY BB BRSNS R WA 18151 58 4 X T
SEIRAHA | MY BR 22 AR/ B8 [ A | kg
i B AR AR ) e xR 25 AR KT,
5 L ) 2 B 4 i AR ) S X T R R
SV SE T B B S D e B XS Sk
3 Al I 4 7 it v e 5 AR N G A TR R,
e 5 G ERE T RESLAE , AT RE BT A Tl
P AR SEEAR , 564 5 G EIAE s B2 AT W AR
AR SH R )Y T L — ARk i i R 0 7 T
Fb XTI 38 e HE e A AE , 24 1™ 5 T L
X TR, A EHER 54, Feng 25 B 9T T —
AT URTE AR B LRy B 52 A [a) R, 13t A [ o
T (CM) BERT L) iR i 25 & i (OEM) it
N6 RE T, AT DL I e T R SR A e AR
ack B OEM 364+ DF 5T 73 A 1 4k 3 5 5
B BIBAFAE ) S5 A 38 2 A B R B 5 A 17 SC ik
AT LLR L, S R AR TR AR A o R
PR AEAEHE DR T RETRAR I A5 T 1 A A (R
BeAT % FE LR T KRS [P AL M LL 2 AR AS

7% B8 T W 2% 3t Ry e 22 ] 4 35 4 TR A, 34 %5 R {1k
o7 JRUIG: P4y 17 Kot [ .

B = AN TR SCRR 56 2 14 2 B ) 8 (K
B0 5538 ) M) . Lee 257 #F 5% T th— > 1 7
TN A Z RS B 2 18] 14 9 B B e SR A 8, b 7 5
— B BB, B> A T 1] 2 R A A
By B, 2084 7 22 8] AT LA S S 0ok 380 1) J2E A (B
IR ) S BIFST K B, 480 T 22 T A A ) 3 4 B T
R 3 7 00 B S, tho T BB 22 0D | (ELAS i)
Rk 8 4R 1 B A 0 N i ) R . Wed 58 IE
B, 76 SCRR[ 27 ] B JE A L, 25 il 1 B VE M Stackel-
berg 401545 K FHIK £5 322 6 7], v] DA S 4 % it
78 ) ) e K AL . Summerfield 2822 BF9Y T 24
T i BT R S =2 R IR R A 0 A ) R 4
DA JE JEAF A 2 Bl R A T R B T 3. Comes 251
TFE T AR 200 1T W Y B R )= i A 2
IR GE, K R T 1 A G i (RIS 1) 984K )
TR IEBHAS Y, FLA /I 18 228 ORI My L0740
M pg Iz th gk 2s T £, (HDa A5 i ad T
285 By BE T 1 A ) R RN T B AR A % LA
AT T TO T P P b 2 B %) 99 2 R 94 O
S0 AT L3 5 = S 1 S TR A 9 (SR
B J5EFF. Dehghani Fl1 Abbasi™® BF5¢ T A [a] B B 2
(RS [ (19 IV 9 [ 0, DR 4R T — Rl L F R4
Hh 5 I IVRAF T (512 SR s S5 SR e, 5 3%
T2RU0 (%12 WA EL, 13 45 0 6 48 SR st
{1 B 119 6 PR A7 AR B AR 61 % 7 MG %61 IA
AN Z B BAEAS DX 3 PR T I ) 55 SR
KA T B LT AR, FR A T A&
B T X — T3 T S R T T R AR AR e A
PRUIT B2 (A TR 0, 28 85 1 T AR i 5 R A
SR AT TSI A e R 5 IR R B, T
8 ) 8 SR 6 % v 2 R A% L I A ) )
i, o AT LA ) s o LA A A A 7 B T
ok I SCERATER AT L& B, PR OC TR 1 Rk
AT ST 02 2 A (SRRl T 3 1) 2l 87 43
BT (SRR ) ] — A [ ) 1 R e —
A, SR I e SR AN R A T S R 1 42 )
B A Z R BRI 0 7 ol  R 7E



— 178 —

i

i

7

g
¥

iz

g,
¥

HER A A AR P IRTESE TT L i 5 et TR M A
14 R4 A ] R, L v 5 e X T — A B ik
FEEA A BE AL =P I B I R R, ARG
S ) R 0 SCRRAFAE = A A IX 390 . 1 2, AR
WF5E 2% B8 T I A0, o BT UK 5 28— FEAR ISR
ORI ot i e I N2 Al L] B | 5 L VA T P =
BIEIRITES T 5 = AR % T R ligll
[ 7= it ) S S, RIS ) Aol 2 7= 1 7= i L AR L
REACHE (Bt fE 22 5.

PN IEAE SR, A5 43 S HR T 10 v BT DR
FE R 8 50 A AT G AR A, 8 [R) B 25 R 9 2 1 AF
FERIL BRI, 1A s VRS e b — o
FA HE 7 v U RS 17 % 5 s ——— 5 %F =5 E , H Rl
i B FE ST, R, BE b R A AR R A Rl )
R 7R 75 LB T KBS R R T, AN T
el Z B 5e 4 5B AERE A 2o Ao WRWT LA,
FEERE AR T BB R BRI T Hse %
AEE, R EERTES? A Tl Z [
BAEST e A BT (B RERGRE MR 2 O 0124 S SRl i
R A SCIFFE T — A 7= i il 2 1 1 % Y 4 1
(R B AL Hh T XU B, 5 55 4 6 T 22 ] (R 5% 45 1
)AL, SR H T 7 i o i R BRI SR DS X
T B ook A SRR T (6 TFEF)
(At K BT LR SRR 7= i il s T 1140 D 6% B0 RO
BT T AN 35 4 R S

1 #EEHER

R BA TE4 O R 1Yl 38 B M1 A &
B M2 Az Ao i LA 2 T ok, o M2 BE
AT LA 3 2 A AT DA 7 i (FR 2 oA A
TR ) 5 M1 DT PSSR 8 24 LA il 3 7
(FRZ = kbl iy ). &1 20 7 M1 Fl M2
Z AR AR

AR R ML A A
VERBERI R S SR I — b SCHE R A | A SR ) 1
AKAe, (e >0). ANR—BME, AR T
TN IZ AR R R, i 1 ML T ok

FITH R Q, , TR FR Q, J s R M Eh
SR, 32 F SR UH (ANl L & R i) (AR Ji
H(NBUG sh R i 28 TS T R
B 2N R P S v e TR R s RN RS T
I BEATL 7 XU, R A AF 5 — B (an SCRik [ 34,
357) Wi R B HEER A B3R 6 IR (0 - 1)
i
5={L%$ﬁﬁ

0. MFEN1 -8
Hrb g LR TR ATHEEH 0 < B < 1. AL it
INf S B HE I A 7 SRR 8Q,, il T ML
B LR S AT ¢, Q, .

BEl1 RSN

Fig. 1 Supply chain structure

il Ry M2 2 — A E ARl (s F
PEREI LG R B LA Sz EF M, B
TFRIRALEF= AR ¢, (¢, >0). ITFACAE
7 FE AN R My B T 47, B AT & ) DRI O 8 T 5
AR, 152 M2 AR 7 B A AN A A AR 7 o B XU
TERY M2 TR LU A C R BT i ) %
R Q, , WITERE, FR Q, 4 M2 By $™

T A A R AT AR G, — BRIV R S
HELHER TP (8 = 0) b il B M1 Al LI

@ HI L HERT M2 0] LR S — AR B, PR IAT 1 30 ) P 2 (RN B =2 18] B9 5 -5 A R ] L

2023 44 H



54

W RERAT . IS P XU ) 3

BB BRI — 179 —

Xt M2 AbXF BT AF AT R (RIS R
R3S fmlb 22 B AT AEA TR 08 B4 (a0 51 35 b 42
B = BRI LG, B 307 A EE 0 00t ) @,
B, £ B 1 S M2 SEgy AR SR w | 7 S 1
i M1 PR AT (RIS &R £ Q, . i TILSE
Hh R TR A 15 8 SR M 0 2 A AL 7 e T 1 155 19 T L
- L, HBEAE SCRR (AnSCiik[ S, 7)) AR R
B RN S 5E ST FEAY PR AS SC 38 46 ) 1 v
M2 REAEEICE Ty Q, TR 1 4 EB A8 A5 45 7™ i il
i ML

IR, il R M1 A g M2 A T T
BB Q, =80, +(1 - 8)Q, Tl Q, B4
A= ST BB RN T @, A4 v R BR R W sl A
FEENFI AN, oAb A bR A 250 il
TE T ML RIS R M2 T I o 4 T 3 B T B e Ay

NP, =D -aQ, -bQ,. P, =D —aQ, —bQ, , H
oD HTRRE, Q, A1 Q, AR M1 R M2 $Eik
By ERyr=aEGE, o | b SRR BURE R AL B
a >b >0  XEWEREXFRB B H S
77 AR RS M N T AR S AR 7 il B X
B S (A ), B = AN S AR .
T2, b WAR NS Z RIRRICE . Ry Tk
To SURRTie i ik .

Bi&1 D >c  HPi=12.HTQ =
Q, =0 B P, = D, Hiz B RS REF ™ i
PR (e ) A 4 T A i B AN B
S WA ARAT AN 3 R 2 1] T 48807 o, it
FENF IR 2508 305 PRI AR A R S (2 Sk
[7, 40 -42]) FrRHl.

FEAFR I RUT an b 2 s .

ENTHISY, 2 MBS [ M2t
LR Ho B RELTE e
\ | .
| ! 4
T R M P B M2 [ MAEE R M1, M2EEAFEALRL
LT A ] RO A P IR T
Tl R M2 SR B R
| | >
HER ISR KR M1, M2ATEAEEA
AR H PR T
B2 HHmEEIRE

Fig. 2 Timeline of the events

2 BHELWVEAFEESEETRE
RERDH

I E YRR 2 T7 RS R R, S5 25 i — Fif
FARTIE < 38 el TR AR AL BT S PRI g BRI
LA, i Y M1 R 55 SR LR RO Q) (B
Q) =0) MR M2 Hf i 4o Q) (L
bR N 258 A Aol (8 A7 AE 52 11 B I A A
%, TR,

25 RE TG R M2 BB R Q) W& R M1

R AR AR R Q) LhR Ak A C i S A
i E,(m))
max E(m)) = EL(D —aQ) =50:) 01 = ¢,01]

s.t. QV=0 (1)
T ML A M2 (BB SRR, RUASAAAE 5 45K
Wy, Ui, QY = 6Q) ; (D - aQ) - bQ3) Q) Jiilis
B M1 AR IICES , c, Q7 Al Ry M1 B8 FLR
WA AR

S E G R M1 BRI Q) , 5 R M2

@ AN WA R AE(5=1) , M TEF#ME.
@ Wb Q, =80, + (1 -8)Q, W& SUE AHENIFT S WA ABEN I (8 =1) , ISR M1 N S ZERIGZEIM(Q, = Q,) s A HERT S KA
BERE T 8 = 0) JUHIERT M1 MW TN ( Q, = 0,).



— 180 — OB o o R 2023 4F 4 A

s PSRBT 0 Q) DURKAL A 2 AR F] PRAFHINCAT , ¢, Q) NG RT M2 A7 AR,

max (7)) =E[(D - aQ) = b01)0) - ;@3] (2) it L AR AR A5 1
- , 1 il g M1 %Hﬁi‘ﬂfﬁﬁﬁ M2 2 [B]ANAF
st 0 =0 FE A VEVEITIN M O 06 R B e M2

Hoh QY =680, (D -aQ) -50)) Q) il M2 HHHBURPSRAT .

R1 BHELLVEREFESIEEHHNHERR

Table 1 Equilibrium decisions when there is no cooperative option between competing manufactures

Sl 0 o
2ac;, - be, D-c
D=—=."% 0 2a
hEe 2ae, - be, 2a(D —¢,) +b(c, - D) bB(c, = D) +2a(D - ¢cy)
P> 4a’> - B 4a’ -~ 1B
< T 0
hee 2ac, - bBe, 2a(D = ¢,) +b(c, - D) bB(c, = D) +2a(D - cy)
2a - bB 4a® - 1B 4a - b
UE B I LR 5%, R TR, Tﬁ%,ﬁﬁﬁ SUETR, AT 00 0 P A i 1 R IR
Oy, X R Y R M2 A B o T
ﬁ%iﬁ?/]\ﬁﬂ”, Hpli A 45 $45B1 &, DA M2 B 57 T
s 0 M i3 w M1 R A A v LT S e s/
BF, M1 25 $ B G, BRL I g B 11 T 4 5 A G b 4%
T, Wl R M1 R R M2 Z B3R T A e —
FrERTCIE T AT WO, IR A g — 3 Ty
3 Z&HELABEEFEESIEEZTERR
R
AT A3 AT A T ML ORI R M2 2 [E] AR
B VEIE IR 25 J7 1 24 e 5 . R FH 0 ) U A v ok
Rz Sl A IR 0 4 M, B SR At il B M1 R &b
V. DY = 23‘“2 ST D > e (BB T LY DLUCHR ) 1, PR A ) 3 7 M2 L & A Dok
DB D < ¢, X B9 ECK ], J5e S SR A ML M2 A0 e 55 ) .
B3 T MRS V2 2 AESHER 3.1 $9RR
Fig. 3 The results of competition between manufacturers M1 and M2 TG, T lE R M1 R PSR R L 25
3 IR T A | gk Y o, < R MR H R B 0, P
Do, — 15 M2 R 0, . M2 BB A 0 ST S
WD <=5 g ML BIER MURATI:  gom 5 my o i 3¢ 6, i M1 D4 B8
2, Bk Q, MM, P 5 = 1 HUEBUREEE  HI T

M, =, HD<s————HBF, HildEwr M2 Kl b

2a - M1 EFAMERN Q, = 0 ;4 6 = 0, Wl iy M1



55 4 HRERAE : B BN KU 15T

BB BRI — 181 —

R RS [ ALy
m()%xwl = (D -aQ, -bQ,)Q, - wQ, (3)
s.t. 9,=0 (4)

HrpQ, =60, +(1-6)0, =0,, (D -aQ, -
bQ,) Q, MR M1 ARAFII RS, wQ, il f
M1 SR 32 H AR

P S HT S B M2 B K AN BSR4 e
P B ML PR RUR ISR Q, S R 1 R
M2 BB Q, HER RS SEELE B9 BT )
RS M2 PSR & B w . BER 5 S =1,
AR YRR AL 2 , i 3 T M1 TC R AN R w AAF
e A S = 0, NI M2 Ao ] 5y

mjlx772 = (D -aQ, -0Q,)0, +

wQ, - (@, +Q,)¢,

s.t. w=0 (5)
Hh (D - a0, -b0,)Q, + w0, JHIERT M2 ik
t5, (Q, + Q,)c, AHIERT M2 147 BUA.

TS T A3 M v T MR RLR B (Q),)
PR, LA S T M2 BB PR (Q,) Yok H
oML ORI M2 R P 5K ) s i A7, L AR He 5 ]
LU

25 % il B M2 R B ECE Q,, il R M1

TR R EcE O, il K16 A C iy B
galkiiz!
moa}xg:(w.) = E[(D - aQ, -00,)0Q, -

¢8Q, —w (1 -8)Q, ]

s.t. 0. =0 (6)
HQ, =60, +(1-8)0,,(D -aQ, -b0,)0,
Syl R ML BUCER , ¢, 60, 4l TR M1 1) H
FURMRLA , w™ (1 = 8) Q; Jifil & i M1 %52
SRR

95 E N T M1 P E BRI ECE: Q, | il i
B M2 T RS R 0, iRk B C Ry
ZaIRE

rrg;x@(m) =EL(D - aQ, - b0,)0, +

w” (1-8)Q, —(Q,+(1-8)Q; ), ]

s.t.Q, =0 (7)
Hir 0,260, +(1-8)Q,, (D - aQ, - bQ,)0Q, +
w” (1 -68)Q, Ml M2 Byilss, (Q, + (1 -
8)Q, e, MR M2 HY AR A,

fife R VOAS K], BA5 Al 2.

AR 2 IR M AR R R W A T
IR B PSR LA R T Y M2 3 A
PR R AL A PR RS TT

®2 ZHELVEFEREETNAHERR

Table 2 Equilibrium decisions when there is cooperative option between competing manufactures

1 Q; Q) Q7 w
2 2 92N _ (2 g2
D$(2bﬁ+4a 2b%)e; = (b°B +2ab - b%) 0 i FAEAE
b*B +4a® - 2ab - b?
) =0y
D -2¢, +c¢
» (26%B +4a® - 2b*) ¢, — (b2B +2ab - b*) m —*2,5 =0 {D -bn,5 =0
> n
b*B +4a® - 2ab - ? AL, =1
0,6 =1
D -c, D +c¢,
D$(bﬁ+2a—b)cz—bﬁcl D - ¢ 1 ,6=0 0 > b6 =0
2a - b 2a
0,6 =1 AFEHE,S = 1
¢ <6
D -2¢, +¢
D o (BB +2a =)y — e, =m—4;2,5:0 {D—bn,B:O
> n
2a-b NETE,S = 1
0.5 =1 ANIFTE,
N (B=1)(D =2, +¢,)* =2a(D —¢y)b +4a*(D - ¢;) . bB(e, —¢y) + (2a =b)(D —¢y) _ (b8 +2a —b)(D —c¢,)

2a(B -2)b* +8d°

(B -2)0* +4d®

206 (B - 1) +4d?



— 182 —

2023 44 H

EARAE B2, T i ML Bl — Bk
AR IR, S T M2 TR S T E e
AR I B A, DRI LR AR 2 S0 A | e M2
TRATREA S T TN G RE B, SR ARl 2 R,
IR AR . 24 M1 BOHER 7 & A AR v
(EIS =0 ), A HA T4 C R AT R M1 A
TR M2 Z RN ATEESE 2B Q) > 0).
DR XTI TSR ML T, AN AR RE R
X HER b IRUSS 5 XoF T4l 7 M2 1 &, #hOT A AE

AELE A O IR AT 14 B SBR[ M2
AT DT A B TR 5 T 2 8 0 X0 T B
2, NITHERUT [958 4 AN 251 0. PR, & 2B b
Tl KM EELERU #R A
3.2 ZEXZFR
AT EE AT P 3 R ML ORI i R M2
Z RIS 5 AR R AR A 2, vl 154 3.
AR 3 il R ML ORI R M2 Z ] A5
FHEEXLRMT®,

®3 WMIMHEBZENZEAXER

Table 3 Competitive and cooperative relationship between the two manufacturers

A Q; Q7 | EQ) M1 M2 [ 5
(20°B +4a*> = 2b% )¢, - (*B +2ab - b*) . .
D< B 1 4a —2ab 1 0 + 0 FE4r (M2 Al i M1 AR )
a” — zab —
¢ =0y
(20°B +4a*> =207 )¢, - (*B +2ab - b*) N
D > + + +
b*B +4a® - 2ab - b? sen
b8 +2a - b)c, - b
R s 0 o | AR BT, M2 SRR R
Cl < (,‘2
D> (b8 +2(L2; Z:)bcz - bBe, n ¥ ¥ =

4 BV R T ARl 3 A Z5IE . ST
KA A R ML RIS T M2 Z [ 58 45
AAERE AT BEILAY o n REEL . BT 5, 5 il i
B M1 BA AL ¢, < ¢, ) HTTERER /N
(D < (B +2a - b)c, - bfc, j,ﬂﬁ’l\ﬂ%ﬂ‘féﬁ"iﬂé

2a - b
VEATE S, BRI b 3 R M 2t o T 37 1 42 B ol
T M2 RIS M1 Y 5 28 AR N 7 5 5 T A M2
HAE BAMGHE (¢, =¢,) H W 688 /D
(D - (20°B + 4d® =20 )c, — (b°B +2ab - b°)
b’B +4a> - 2ab - b’
P 7Y 2 e A B4, BRI By M2 20 5 i
Gyt M1 B Hh 737 s e HA 25 A, T A ) 3 7
Z BT 5 AV ILAE, B pg M1 Al i v
M2 JAr i R IRl M2 R M1 4 R BT 3 Bl

® T + " FRENIE.

)

By, 2 R M1 A A O Jo i 0
REH/ NI, 1l 8 B M2 B9 7 it DR A 25 #4015 4K
THIER B H M1 AT RUE S M2 B9 S AR N
X AR XU, M2t m] L 5 kb B 4R I At
B PRSEARAN , DA P B A EATE S Y
il g M2 B A3 B g BE BN, M
TE AR IXURS: - 18 XU 25 4 S BOL BT T
Yy, HLIGIE i T M1 RSt 3 BRI, A7 AE LR
T, DR G 2 20 0 1 B RGHS e ML A M2 L
SR AGAE AL AT i T AR,
PIAN IS R AR RE AR IS B T A C R T A, St
(I, W i B T 2 b 5T VR Wi S Sk T v
AR AT K, 5 4 5 A VRILAT.



55 4 HRERAE : B BN KU 15T

BB BRI — 183 —

(B +2a-b)c, 2) D, = (B +2a —b)c, — b,
2a - b ’ - 2a - b ’

3T D > ¢ (1), EPIEE LXIHI D < ¢; XPRIXEL
4 HIER M1 ANHEER M2 Z BIMREX AR

Fig.4 Competition and cooperation between manufacturers M1 and M2

E:1) D, =

4 HIEXTREKRZ N

MBI B AR X T 5 S A R
s A Y 2ac, - be, N 2ac - bBe,
W 2 Di = = o D= 2a - 6B

(26°B +4a® =2b*)e, — (b’B +2ab - b )e,

D, =

: b’B +4d> —2ab - b’ ’
bB +2a -b)c, - b .

p, = B2 =0 W iy A

A 2 R RE RO BRI, i HeA DY A1 D, DY A
D, \ITHES 1.

Wikl XMe, =, B, D, <D ;¢ <o
i, D, > D).

EEE 3 K 4 FEES 1, TSR S, Kl S R,
5%A A ERI S IE A L, A 1ER AR =5
il R MO T IX R K T (X 1T Ry
PRI IR) . X J& N, B A VR il
P ML 2 T 3 A A o R T R M2 TR A 4
R (URR M2 OISR R AR ) . A AR IR,
M1 35 T 3 A Ji R M2 A A 72 7 i i Al Ak b
M1 ) J5 &R B, XU R 2200 19 58 4 5 Sl 1
BERS, M1 AT DA a5 % b 67 5w R % LSS , M2 AT LA
T RN A AR L & BN PSR AR AR I 1 3 2

i, R VR BT BB AP Ak, DU Tk B T —F
KAV T ICBLL) A2 (RIR 2, DRI 33X FofoopR 265 %t
R IX E] 229 K. 5 iR, 5 8H A PRI Y
THICH L, & 1E R 514 il f M2 2 5 T
By X a4/ T (X3 T B R 467N B X 38 ) . 3 [
FERER R, M1 F M2 2Z 8] B A S Uy 35 Bl —
FRAL T IO 3224 A iy X £y, e M2 i 5 Tl 4
(DX TR 46 /N, IR S50 A BR R A2 SR AEAE
REARR T VA 1 2 T =2 ] 5 4 11 5

2ac; - be,
2a - b

(bB +2a - b)c, — bBe,
2a - b

KIREI A D < ¢, %R AYIX I8
B5 SENEENESERNEN

Fig. 5 The impact of the cooperation on the outcome of competition

T T AT PR T 2 TR AR i
T M A i RILR g B3 i e SR R 52 0, L B kT R
IS B M2 045 B D SR A s . pl T T A
T R Z B AR R0 M1 75 85— 58 36 T S Y
MR IRTE DA G HE R B S A0 AR 07 Hh T RURS: PR
HCAREE AR X Fh kb 52 B8 A AF7E R 23
R T M1 OGP RERT B S AT, MTT (S M1 ] 41
NERT S SR ARk /b SR, 258 A .

w4 SEASERIE AL, S 1F
TETH A A7 5 A 3 R M1 A R W 50 3
(R Q = QY ), [l i ffi i 1 5 M2 A48 7= 4%
Q0 <0 ).

Al 4 1R PR AT AR RSk 5

c2) D) - Zacz—bﬁc]’ b, =

iEE:l)DIV = 2(1—b[$’

s 3T D > ¢ (BB, EHIEE LRy



— 184 —

i

i

7

g
¥

iz

g,
¥

oAl 7 ARAFIE BRI A2 R A R B R
AT AE TR R AEAN ST il i g M1 A LA
MM % AT oK, TR AN A AR Ul M1
A T RSN B B X ERE AN
TIFAR AT X TR AR, M1 L2 s A
TS AR i (RIRHR IR ) 5 PR X e Acn]
LLsHE G AN DT 5 AR IR X T — A i e AL 2 B
X T 3 o M2 T, s B RO AR L
JERF M SRR Wy K5 11 5 s A1 S . 4% i
RIEE Gt , MR S EoR il i g M2 8 ml LA
i AT AR IR AR AL A B ke SR R AT AR B A
T, DA B A TN Ry # e A R , BDXUT

AN AR, BEIA L T IC 25 5 Y A

(AR R A, R DG T 107 JXUIR: 45 2 A
FECUISCHR[23, 24, 34, 35]) —E0AA, 24k
P OF A R A KRS Y B kb B i i
J& , FALR R ARAF A LT BT s, SR 4 3R
Wy AR e 5 A VEM S I A4 T KO T BR1E
PR ARG A5 P AT R 20 AT 98 256 I 45 .

A 4 55 048 UG 7R A2 P 3E G vk
T Z ] BT A A ELA 1) 83 1 AR —— I
W HERY R 3RAS 1T BT 3 . Sy i — 2 B ik A
T4 AR SO AT R R B B A3 B, TE LI 6
Kl 7.

E: BHE N a =3 ,b=15,8=0.6,c =300,c, =100

6

¢ = ¢, HEERTIX 8RR M

Fig. 6 The impacts of cooperation option on quantity decisions when ¢; = ¢,

BB N e =3,b6=1.5,8=0.6,¢, =100,c, =300

7

¢ < o) HAEETH =B R % KB

Fig. 7 The impacts of cooperation option on quantity decisions when ¢, < ¢,

2023 44 H



54

RERCAE . B iR A0 KU 1) 5 & (I BE DR SR BT 52

— 185 —

I T3 B A R R R TR A A R
SN, A A AL S,

WS HRAAGERIEEM L, &1
T A A7 o A i R B 3 T S 7
SRR QT + 0, > Q7 +0) .

il 5 F 5 B PR < JE S VR e A A 2
— AR R A B A U R —
AW B (RIS ) (Y7 e R S i 2 XUE Sk
W, SRk AV T ARAHE AR , 2 T Efitas
AN RI TG AFAE R AR 5 R 5 T2 247 it ol 3 g b
B, VR T AR AR T R A Aol , & nT U 4 3
VAP P NS 2 TP AN 1 Ve ol S
ST AR L, A TS VR e 0T i 77 75
Ao A Wil 3 3R T 2 )™ B A

(A AR, BEAE 5 T BE R BE e 4+ 5 5 1

a) e, =c
(a) ¢y = o

HBFSE (ANSCRR 19, 20, 22]) A2k, P 2% I R
Z IR A AR 2 B AR T A 1 9 BE N TR B0 R i
7 g >, B AR 8 B T — 2R AR
TR G I (Harill 5 LW, EARI
ARSI 2 5 UL R 2R AL T J0 32 20 4 1 A 24
(RECQ,) =0 HQ, <@ ) AWl R
TR T S 007 ity S A i 5 =, RSB IK
2 1 R B B s, 7 A T B DO B B
B A TR I8

(AR, T LB 7™ bl e B 7
7P TSN RS R, PRI, A 5 S S B
A 2 AN T AP I 7 2 1) B9 R BT 5 1 B 1)
A RN —— BRI T T S R AT B T
PeF T, Rt — LR 5, AT AR T AR
JOE PR 3 A, T LA 8.

(b) ¢; < ¢

B a =3 ,b=1.5,8=0.6,c =100,c, =300
E8 SIEZRI~REAFENHI

Fig. 8 The impact of cooperation option on total output

5 ZRiE

BFFE T WA 3 R 2 ) A8 At s A S R S
RIRLEE, He b —A 5 7 B T L2 o s 2 1o T LA
3 7 i (PR 2 S 1), 9 — Al 1 ey
DNV DA SR W 25 0 LA 4 36 72 ity (R 22 O 77 il
A B ) . ™ o R B A R R R AT BEATL o
W AR, S A 3 g 2B 7 P 58 S T B, 7R (I
1Y B BEAIL A W A A 22 S, 7 il il 3 R AT LMK T

AR BEAT RN BT (RIS #5541

WF9E A B, e L3 Bt I Ry AR A 1T 5 HL R A it
JL PRI RIS, P R 2 A it e 5 AR —
TE SR A, X R AN ST VR R T A A7 R A K
BSLISE XS SO SR T MBI R, AT 3 7 = ]
(58 4 15 & 1EBE AT REILAT, to T e B . B AR
oA i B AR H T S e,
DN A 3 g B AN B 4, BRIV i o i e e
T35 1T Bt 3 7 1B A Ry I 6 AR R 5 4 2 I
1 BA AL HL 5 i e BN, WP i i



— 186 — i

i

7

g
¥

iz

g,
¥

iy HST AN AT, RIVAE RS0 3 i o T S
il & R WBT 1 T 5 e AR SR AE N Pl Ry 2
A SE 4 55 VRS AE, RV A3 7 T2 T 37 1Y
[F] R 442 B T R A 7 it o 3 B (R B .
WS B, 5 A A E RSB L, &

AR 5 LA™ ity ] 36 2 o T 3 9 DX TR G,
A it it e o T 3 B DL S AR Y 2, B
A5G TR O XU A LAY A ST (AN SCRR 38,
39 1) —HOA B Al P i 3 AL R A
JRURS: B 55 kb B8 B T 2 ), SRR B AR A B 3T
BRI . IR A BE ST AR 5T A B 58 5 2
Ja  FREN T OANR AE I A BT A AR I A A
HAT BEAIL W7 RUBS: 19 30t Bk R 3 3R A5 10 3T 1% i
D) 1N IR B A e T U R (= e S W S S

2 % X k.

IR . 33X 2 PR Oy I B 3 I T D i 3 R M
T G-t 107 5 Sk T 3 v R R A T SR, DN R AR
AN =5 R M B X FORF R BN
i IFAE A ER i o F AR A, 7 A T S R
SN R W 5 f LA sk kb 5T B X T ik &
Wr 1St . BRI =2 A1, BE 1R 56 T A5 85 5 4+ 5
AVERIRRSE (AN SCHR[ 19, 20, 227) Kk, P 4%
AL 7 il (] 1) 5 A 2 I AT 3 4 10 i 8 DA T ol 432 7%
BN 09 P B DR SR, A BF TR S| AL
MRS Z JE 3] T AR FE 25 . 5%A A 1EE
TG T A L, A 8 A7 78 8 79 A1 i 3 7 4
ST 0 7= fh A 3G, B A T 4k o v R
Z AR A AR B ) T 9 3 R ——FF
I T T A A T B2 8 T 30 2 3 T 4

[ 1]Kleindorfer P R, Saad G H. Managing disruption risks in supply chains[J]. Production and Operations Management, 2005,

(14): 53 —68.
(2] 3K 4% LCD ¥t Wi 1%, = B ## % 3k K % LG Display #5117 [ EB/OL]. https://news. zol. com. cn/622/6225636.

html, 2017.

2023 44 H

Zhang Jinliang. LCD is out of stock, Samsung asks LG Display for help [ EB/OL]. https://news. zol. com. cn/622/
6225636. html, 2017.
[3IERERY, o0 W), TRVSME. M RXUSPREE T A0 B is AR SRS [ M. HEIR . HPSA R A, 2020.
Zeng Nengmin, Huang He, Xu Hongyan. Operational Strategies for Supply Chains with Typical Risks[ M ]. Chongqing:
Chongging University Press, 2020. (in Chinese)
[4]Babich V, Burnetas A N, Ritchken P H. Competition and diversification effects in supply chains with supplier default risk
[J]. Manufacturing Service Oper. Management, 2007, 9(2) : 123 - 146.
[5] Tomlin B. Disruption-management strategies for short life-cycle products[J]. Naval Research Logistics, 2009, 56 (4) .
318 —347.
[ 6]Saghafian S, Van Oyen M P. The value of flexible backup suppliers and disruption risk information; Newsvendor analysis
with recourse[ J]. IIE Transactions, 2012, 44(10) . 834 —867.
[7]Yang Z, Aydin G, Babich V, et al. Using a dual-sourcing option in the presence of asymmetric information about supplier
reliability ; Competition vs. diversification[ J]. Manufacturing & Service Operations Management, 2012, 14(2) ; 202 - 217.
[8]Chen K, Yang L. Random yield and coordination mechanisms of a supply chain with emergency backup sourcing[ J]. Inter-
national Journal of Production Research, 2014, 52(16) ; 4747 - 4767.
[9 ]Huang H, Xu H. Dual sourcing and backup production; Coexistence versus exclusivity[ J]. Omega, 2015, (57) : 22 -33.
[10]Guo S, Zhao L, Xu X. Impact of supply risks on procurement decisions[ J]. Annals of Operations Research, 2016, 241
(1-2).411-430.
(UL 22, Fd%s, SRPOR. ARy s 00 T 56 T4 00 6 0 3 (9 B D SR [0 ). vh R B2, 2016, 24(7) -
63 -71.
Li Xinjun, Wang Jianjun, Da Qingli. Decision analysis of backup supplier for supply disruptions with stochastic demand

[J]. Chinese Journal of Management Science, 2016, 24(7) ; 63 =71. (in Chinese)



54 WRERS A B BN KU 1 52 & PN BE PSRBT 5 — 187 —

[12]Yin Z, Wang C. Strategic cooperation with a backup supplier for the mitigation of supply disruptions[J]. International
Journal of Production Research, 2018, 56(12) : 4300 —4312.

[13]Nejad A E, Niroomand I, Kuzgunkaya O. Responsive contingency planning in supply risk management by considering con-
gestion effects[ J]. Omega, 2014, (48) . 19 -35.

[ 14]Gheibi S, Fay S. The impact of supply disruption risk on a retailer’ s pricing and procurement strategies in the presence of
a substitute product[ J]. Journal of Retailing, 2021, 97(3) : 359 -376.

(15 IXVAEET, BRAcar, TEARRH. Gz b U R Al 38 b RIS I SE S 58 [ EB/OL] . rh A BIRL 2 1 -13[2021 -
10 -=21]. https://doi. org/10. 16381/j. cnki. issn1003 —207x. 2020. 1048.
Liu Chunxia, Chen Youyu, Wang Shouyang. Purchase Strategy of Business Interruption Insurance Under the Risk of Opera-
tional Interruption EB/OL]. Chinese Journal of Management Science: 1 — 13[2021 - 10 —21], https://doi. org/10.
16381/j. cnki. issn1003 —207x. 2020. 1048.

[16 ]Kafi F, Fatemi Ghomi S M T. A game-theoretic model to analyze value creation with simultaneous cooperation and competi-
tion of supply chain partners[ J]. Mathematical Problems in Engineering, 2014, (2014) . 1 -10.

[ 17]Bengtsson M, Kock S. “Coopetition” in business networks to cooperate and compete simultaneously[ J]. Industrial Market-
ing Management, 2000, 29(5) ; 411 —426.

[18 ]Gnyawali D R, He J, Madhavan R. Impact of co-opetition on firm competitive behavior: An empirical examination[ J].
Journal of Management, 2006, 32(4) . 507 —530.

[19]Pun H. Supplier selection of a critical component when the production process can be improved[ J]. International Journal of
Production Economics, 2014, (154) . 127 —135.

[20]Niu B, Wang Y, Guo P. Equilibrium pricing sequence in a co-opetitive supply chain with the ODM as a downstream rival
of its OEM[J]. Omega, 2015, (57): 249 -270.

[21]Luo Z, Chen X, Wang X. The role of co-opetition in low carbon manufacturing[ J]. European Journal of Operational Re-
search, 2016, 253(2) : 392 -403.

[ 22 ] Hafezalkotob A. Competition, cooperation, and coopetition of green supply chains under regulations on energy saving levels
[J]. Transportation Research Part E; Logistics and Transportation Review, 2017, (97): 228 -250.

[23]Niu B, Chen K, Fang X, et al. Technology specifications and production timing in a co-opetitive supply chain[ J]. Produc-
tion and Operations Management, 2019, 28(8) : 1990 —2007.

[24]Hsu V N, Xiao W, Xu J. The impact of tax and transfer pricing on a multinational firm’ s strategic decision of selling to a
rival[ J]. Production and Operations Management, 2019, 28(9) ; 2279 —2290.

[25]WAERS, AT, 1 . sl B Er — BRI 5w b T B90GE LA S B e ptsE [ 1] 45 B
i, 2020, 32(12) ; 253 -262.
Zeng Nengmin, Zeng Dongling, He Qing. Compete or cooperate?: Equilibrium for duopoly manufacturers under heterogene-
ous market[ J]. Business Review, 2020, 32(12) : 253 —262. (in Chinese)

[26 Feng LT N, Xibei Q T N, Xujin P U, et al. Effects of in-house production on channel structures in a co-opetitive supply
chain under supply uncertainty[ J]. Omega, 2021, (103): 1 -15.

[27]Lee H, Whang S. The impact of the secondary market on the supply chain[ J]. Management Science, 2002, 48 (6) .
719 -731.

[28] Wei T, Kan J, Zi-gang Z. Supply Chain Coordination Study Based on Retailers’ Inventory Transshipment Via EMarket
Place[ C]//2007 International Conference on Management Science and Engineering, Harbin: TEEE, 2007 1019 —1024.

[29 ]Summerfield N S, Dror M. Stochastic programming for decentralized newsvendor with transshipment[ J]. International Jour-
nal of Production Economics, 2012, 137(2) : 292 -303.

[30] Comez N, Stecke K E, Cakanyildimm M. In-season transshipments among competitive retailers[ J]. Manufacturing & Serv-
ice Operations Management, 2012, 14(2) : 290 - 300.

[3UE K, BURAT, ZEFR0. Sl 22 B 85 B B oot Pt 1] £ S 0T DR R SR RN [ ). A5 B TR “2 41, 2017, 31(1):
133 - 141.



— 188 — OB o o R 2023 4F 4 A

Dan Bin, He Qingren, Li Yuyu. Decision-making model of preventive lateral transshipment and ordering for perishable
product in multi periods[ J]. Journal of Industrial Engineering and Engineering Management, 2017, 31(1) : 133 —141. (in
Chinese )

[ 32 ] Dehghani M, Abbasi B. An age-based lateral-transshipment policy for perishable items[ J]. International Journal of Produc-
tion Economics, 2018, (198) . 93 - 103.

(33177 S, Hespig, sk, 55, PIUCITIHLE T % B RAG R R AR ) Sz FEAF SR [ )] RS TREBIIE 5 50,
2021, 41(4): 932 -945.
Wan Peng, Ji Shoufeng, Zhang Jishan, et al. Lateral transshipment inventory strategy in two-retailer supply chain with two
ordering opportunities and demand information update[ J]. System Engineering: Theory & Practice, 2021, 41(4): 932 -
945. (in Chinese)

[34]Yang Z, Aydin G, Babich V, et al. Supply disruptions, asymmetric information, and a backup production option[ J].
Management Science, 2009, 55(2) : 192 —-209.

[35]Qi L. A continuous-review inventory model with random disruptions at the primary supplier[ J]. European Journal of Opera-
tional Research, 2013, 225(1): 59 - 74.

[36 ] Lahiri A, Dey D. Effects of piracy on quality of information goods[ J]. Management Science, 2013, 59(1) ; 245 -264.

[37]Guo L, Iyer G. Multilateral bargaining and downstream competition[ J]. Marketing Science, 2013, 32(3) : 411 —430.

[38]Yang Z, Aydin G, Babich V, et al. Supply disruptions, asymmetric information, and a backup production option[ J].
Management Science, 2009, 55(2) : 192 —-209.

[39]Chen K, Xiao T. Production planning and backup sourcing strategy of a buyer-dominant supply chain with random yield and
demand[ J]. International Journal of Systems Science, 2015, 46(15) ; 2799 -2817.

[40] 8% 1, WRERS, TRIGHE. MG | RAGERICE? ——FFAEREHL™ HXES 5 BOR Al L Mz AR s i 5E [ 0] 4
R, 2020, 23(6) : 1-17.
Huang He, Zeng Nengmin, Xu Hongyan. Monopoly, licensing or sharing? . Patent operation strategy for high-tech supplier
with random yield[ J]. Journal of Management Sciences in China, 2020, 23(6): 1 —17. (in Chinese)

[41]Fang Y, Shou B. Managing supply uncertainty under supply chain cournot competition[ J]. European Journal of Operational
Research, 2015, 243(1) . 156 —176.

[42]Wang Y, Niu B, Guo P. On the advantage of quantity leadership when outsourcing production to a competitive contract
manufacturer[ J]. Production and Operations Management, 2013, 22(1); 104 - 119.

[43]1EF F, T M. igsad A BAR ot i R EERRL AT [ )], 3R, 2020, 23(1) : 113 - 126.
Wang Yu, Yu Hui. Supply chain modeling analysis of enterprise equity financing under market competition[ J]. Journal of

Management Sciences in China, 2020, 23(1): 113 - 126. (in Chinese)

Equilibrium decision for co-opetition supply chains with supply risk

ZENG Neng-min', ZENG Dong-ling®, REN Ting-hai’
1. School of Economics and Management, Harbin Engineering University, Harbin 150001, China;
2. Business School, Heilongjiang College of Business and Technology, Harbin 150016, China;

3. School of Business Administration, Guizhou University of Finance and Economics, Guiyang 550001, China

Abstract: With the globalization of supply chains and the rapid changes in the business environment, how to
deal with supply risks is one of the core issues that need to be considered in the operation management of en-
terprises. Considering the upstream disruption risk, the paper investigates a co-opetition problem in which an

original equipment manufacturer (OEM) can replenish components from his rival, the integrated device manu-
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facturer (IDM) , after the random disruption of the OEM’ s supplier is realized. The IDM is perfectly reliable.
The paper finds that, under the premise that the upstream supplier obtains the order and the supply is disrup-
ted, the replenishment cooperation between the two manufacturers will be reached. However, from the holistic
perspective,, depending on the market potential, supply reliability, product substitution, and cost, the compe-
tition and cooperation between the two manufacturers may coexist or be mutually exclusive. In addition, our
result is different from the results of the previous literature that the existence of backup replenishment option
for downstream company reduces the order quantity obtained by the (upstream) supplier with supply risk.
This paper finds that, after introducing competition and cooperation, the existence of replenishment coopera-
tion option can increase the order quantity obtained by the upsiream supplier with supply risk; that is, the co-
operation between the two manufacturers has an upward spillover effect. Furthermore, the cooperation increa-
ses the total quantity of products put on the market by the two manufacturers; that is, the replenishment coop-
eration between the two competing manufacturers also has a downward spillover effect: reducing market prices
and increasing consumer surplus.

Key words: supply chain management; competition; cooperation; supply risk
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