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Abstract: This paper investigates the impact of spillover effects on the innovation choice of manufactures with
competing supply chains. A symmetry model is established, in which both supply chains choose traditional
technology or innovation; and a mixed model is set up, in which two supply chains choose different production
strategies respectively. The result shows that the manufacturer’s innovation choice is affected by the intensity
of competition, spillover effect and investment cost coefficient, but the investment cost coefficient only acts
as a catalyst. Furthermore, once the manufacturer chooses technological innovation, his retailer can get more

profits than before.
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FAEAR B BERFMEA Vo = Ly (4k%(3b+4)%(4—3b)%2 — (32k+rb—18kb? +3b% —4)2) = Ly (g2 —g2). H
B gy = 2k(4 — 3b)(3b+4) > 0, g4 = 32k + b — 18kb> + 3b* — 4 > 0. K HIIE g5 > g4, BT Vo > 0. 45
HEH 3 T LIS RILL T 4.

Hie 1 SRR, B SRR RO L (b, k) € Ay B, BUE P L R] IR 56 4 0 R AL
5, 5HE AR REOH L (k,b) € Ao, AHEIARV H /KT RARE K FH SR BER LI T #1137 5 265 75 1 XU, T
T AT 56T T, £ SIS NS AN ] i S 7] 36 7 5 25 7 10U
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ABEATBHT N ZER 1 R, X — 25 SR EEACE, PR i) 3 7 B Q18 27 R A 77 A (R BRAIR, 32 T FAEAIG
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3.2 fRrEE 2 RAKEE R, #5751 KRR RREE

P ORIR T 55 o5t T LR B 2 SR skms R (IS, HRGIH S T HlE R 1 M ERN Vs = Lay(k(8k —
1)(3b + 4)%(4 — 3b)2 — 2(32k + b — 18kb? + 3b> — 4)?) = Ly(g2 — g2). Kb Ly = (a — ¢ + bc)?/((8k +
b—6kb—1)2(32k +rb— 18kb> + 30> — 4)) > 0, g5 = (32k + rb— 18kb> + 3b* — 4)\/k(8k — 1) > 0, gs =
(8k 4+ 6kb 47 +1b — b — 1)(8k + b — 6kb — 1)v/2 > 0. LbEE g5, g5 WT1FLL R 4518,

BB 1) GRSy — (12k — 35 + 18sk — 36k — 1)b? + 45 — 16k — 32sk + 64k + 1,

(6k — 1)b% + (s — 2k)b+ 1 — 8k

13 MR = MN® gor. Joh s = /(4k — 0.5)k.

2) Mk >0125,0<b< 10,7y €(0,1).

NBO<r<rg <1THL M Vs >0, 40<7m<r<1B,MV;<O0.
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Ly(g2—g2). o g, = 2k(32k+rb—18kb*+3b*—4) > 0, gs = (8k+6kb+r+1rb—b—1)(8k+b—6kb—1) >
0. 25 E g7 > gs, BETT Vy > 0. 38 LA EAr#, JR4h & e HE 6 il LI EILL R 45k,

HR 2 YTE S TG R 2 R A R, B HOR R HKCPRUIE, MIHERT 1 iR R S0 7 B
PASC AT 1 A R .

HE 2 R, X FHEE R 2 RABARCIH RIS E, % TR/ 115 5H0E R 2 RA~ESBEABERm
] R, R E G R 1 BEAT QIR N 1 A A . XS R 2 BORGE HKCFALR, H3ERT 1
BEATEORBIE AMEEEL T B CRIAE Sk, et 1R — AR BRI 0 1 BOANE. T 0 18 A I )3 R
K AL SRR AT A 77 o1 S e 5 265 s R 7R X
33 FHEHNETHEARGFEFENDSRLI

ATy EEHB TS BN BE T A R BOR BB L BRI Sh A AL RE, (EDN 7 0 B 5EeE N A1 SRS R
(R AR, S B BRI 205 NN 5 3RE% 20 & RR Hhfilis e A, A

MPR — MNN = Ly(k(12k — 1)(4 — 3b)* — 3(8k + b — 6kb — 1)?) = Ls(g2 — 9%,),

Hh Ly = (@ — ¢+ bc)?/((4 — 3b)%(8k + b — 6kb — 1)%) > 0, go = (4 — 3b)/k(12k — 1) > 0, g1 =
(8k 4+ b — 6kb —1)3/3 > 0.
SIFE3 Y (k,b) € Ay I, MER > MNN; (k. b) € Ay U Ag I}, MBR < VNN,
IERR ERER go, gro ATLAEE] MERR 5 MNN S&F 7= 555 40 B [R5 2 RE N
b = (4v/(4k — 1/2)k — 8k +1)/(31/(4k — 1/2)k — 6k + 1),
Hrf k> 0.125. AR b* = f(k) 5REL fo(b, k) = 0 540, BRTRE, AN TR,
TR EAE A AT S TR N IS B8 R DA SR IR R AL SR B SR N T T E R 1 5oy, E
X f3(by k) =1y —ry L f3(b, k) > OB, W ry < ro; f3(b, k) < OB, U ry > 7o, BREREL f5(b, k) = 0 40
B2 s, ¥ {(b, k)[0<b< 1, k>0.125} KGR (A U Az)Fl(Ag U A7) AN X3, HE X
A UAs = {(b, k)|fs(b,k) <0,0<b<1,k>0.125},
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Fig. 2 The relationship between b and &k
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EES D) UM TES R B SRR RE(k, b) € Ay B, B HRR HAKCFRAR, 613 55
f1 BB e B 5 STk iE A2 NN — NR/RN — RR,H. R 508y A0 K7 55w 25 0k /KT8 v, Ul
i 7 I BE e B E AL FE N NN — NR/RN; RR — NR/RN. 2) 2477 & 6] () 58 4 5 H 5 $% loA
FH(k, b) € As B, #5308 HKPBEAR, WIHIE 08 i B L FR KSRy NN — NR/RN — RR, {H
I P R B g DA A PR 5. o A i AT (R 384 o, 1) 3 i €0 0k B 4 29 NN — NR/RN; RR —
NR/RN. 4% KPR &, 6l w003 ik S L id #2y RR — NR/RN — NN, N KB o5
PR35 5 HEms. 3) 27 hh E) Y sE A R PR 95, H 5B BE A RE(k, b) € Ag I, 2 i th KB, T il
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Table 1 comparing with the manufacturer’s profits under different configurations

r € (0, r2)

r € (rg, 1)

r € (r2, m1) r € (0, r1)

r € (ri, r2)

re(ry, 1)

Ay

rer>1>r2>0

MEN 5 NN
MPR > MNR
MER > VNN

MEN 5 NN
MPR < MNR
MER < VNN

As :

1>r1 >rg>0

MIN S 3NN
MER > MNR
MER < MNN

MFN > 2N
MEN < NN
MER < (NN

MFN < AN
MFR < MNR
MER < NN

Ag :

1>r9>r1 >0

MFN < MYV
MPR < MNR
MER < NN

MFN = MIN
MER > MNR
MER < \INN

MFN < MYN
MER > MNR
MER < AfNN

A7 :

1>r2>0>m

MEN < AN
MER > MNR
MER < MNN

MEN < AN
MER < MNR
MER < NN

R 3 1) Bl A AC PR BE T 3 o LGN, )3 7 ER BT RO O i & RSO AR N AR SR EOR
TN TN R 28 R 5K 2) BB i H 28082 A9/ 0N, )3 Rs el B0 BT 1% SE AR B A2 R SEBOR AL
NBIAREHT. 3) BT RA REA 2 A i3 7 B HT kP AL R R, R 2 bR s 18 s AL e 2

HEVR 3 W, To iR N [ 5 4 0 B8 (VD0 N, 38 AR 1A Hh 71 AR 4 K B 0 AR R Py 8 o, 4
S 3 ORI B 75 AR SU N TR, 2477 il 18] B AR BRI, WA 7 i, 136 T FR AR R BRI T35
B AR X BORTEAT QIR 100 247 i 18] B AQR A v, R WIS 38 4 5 BB, L7 i, AP BT —
(I AANE, HEAT BER SR S5 AR BT Ao lb ZERIEAR KA RS, £ 25 408, DR I i3 7 B8 i 4T R BOR BT Bk 5
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A AR GEBORN . 0 T A0 vt RS2t AH [, 24388 H RN BRI, 57 4t 3t P 25 (58 2 RO R R ol 5 v, 0o
TR Al US4 Y RONE RN, i 32 7 Bl 2 AR SR BB N BOR B T B AR &
BN R BT B HE AR, fiE R REAT QU A R I s 2. ez, R 7 7 AT AR SRR, IX AR, 2
[ 5 AR 5 A adE AT A2 P SR B BT, S v B 5K A7 JI I, R AT A NP SR JCH AN T
FREEA K T4 B0, 8 [e] 8 HY ROMIROK, 5 B8 AR A B KPR Aol SR IBURT FR) G157 4 U 4 7T BLSR A 13T 1 R
FRISMR L, LEFCRREAN A8 4 5, BOD T M EEECR B HORTE R, T ERBFIE RER > RYN, 454 il 1% 75 1)
A ELB T 45 2 DA R 2.

WL 4 BTG RS R R ST B AR B, 2 TR SE SR LRSS, H S BB RR &R
H(b, k)i XK Ay, HEORE KT BRI, WK B15F i & 2 528 NN — NR/RN —
RR, HEARBIHT SRS 5 R e I i 3 5 5 2B s R et 0 o 10 25 67 S s

HEVE 4 WY, PN BER 7 b 5 S i 55 BRI H KPR, 13E R B AT SR QU se L 5 #
e P R XU [R]85 5 58 B 5 0 AR RS (K 20 BT 2 B, LIS SV 2 2 T 5 R i ARG, SEBL T AN
R P 1 O3 RO A B KA
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ARSI 1o S S ] 3 R A A R e AL T LAY, BT R 1 BRI RN 5 3%
RGBT IEFERI R R, HTFUARI, 2477 i 58 S R LRSS I, 7 BOR R K ms, U 1) 3 7 el e W ) AR S HoR
I THANESFEAIN T, HAERGUR A & U7 S 35 AR /KT BRI, f3& i 5982 t e gl %
GEEOREA QB BOR, (BB QUH NS Y INGE IR G, RAT 2477 i 58 4 9 55 BRI H /KPR mind, il i
e FH AR G B e A 9 AR e AR N . FE AR XS U5 B SR A AT Ao B, B 7 il 5 4 5k B A 2 AN 2
A2, B R B BEAT SR G, H 2B 7 WAt S 8900, A SCRE SR QU I T 3h e B 1 58 5 B BE 4
1), FERANFZHE T BORQUH 5k 1N IR R, 5 I BOR BT 0 FEA ], A SCORIUIF AR R ZEHATHAR
QB AR T AL AR, BT R SR RIS 52 21 77 i 58 4 5 L, i H BRI, SR AR R MR
SR Al N AZ AR AN R R DI FEAN R B2 7 0 R, I il H 280N T R 5 4 o (8 Al B R 1T
PRFRPE T LS B ME, (HASOFRE B ANMIE R NIRRT, R A E 7R TR, Ok
K& T BRI 1A

SE Wk

[1] Macdougall D. The benefits and costs of private investment from abroad: A theoretical approach. Economic Record, 1960, 36(3): 13—
35.

[2] McGuire T W, Staelin R. An industry equilibrium analysis of downstream vertical integration. Marketing Science, 1983, 2(2): 161-
191.

[3] Trivedi M. Distribution channels: An extension of exclusive retailer ship. Management Science, 1998, 43(7): 231-246.

[4] Wu C Q, Mallik S. Cross sales in supply chains: An equilibrium analysis. International Journal of Production Economics, 2010,
12(6): 158-167.

[5] Cai G S, Dai Y, Zhou S X. Exclusive channels and revenue sharing in a complementary goods market. Management Sci-
ence, 2012, 31(1): 172-190.

(6] #0658, T EEH . g AT Xt SE G (N BE SN oM. R4t TAEEE 5 LB, 2014, 34(8): 1998-2006.
Yang G Y, Ji G J. Effects of strategic consumer behavior on competing supply chain performance. Systems Engineering: Theo-
ry & Practice, 2014, 34(8): 1998-2006. (in Chinese)

[7]1 Ha A'Y, Tong S. Contracting and information sharing under supply chain competition. Management Science, 2008, 54(4): 701-715.
(8] SCMEL, JH/NE, TR AR, A VE BT T8 5 B 58 P A I H S5 B0 RS0 TRE#R, 2008, 23(2): 188-193.



s

%o ZEIR A BT BN RE ST G (O BOR QBT O B 3 AN 817

(91

[10]

[11]

[12]
[13]

[14]

[15]

[16]

[17]

Ai X Z, Tang X W, Tu Z Su. Performance of vertical control structure of chain to chain competition under uncertainty. Journal of
System Engineering, 2008, 28(2): 188-193. (in Chinese)

AT, M RN, W AR R 205 0 5 5 6 01 A5 L AR 24, 2013, 16(2): 6070

Zhao H X, Ai X Z, Tang X W. Two-part tariffs of chain-to chain competition under manufacturer’s scale diseconomies. Journal of
Management Sciences in China, 2013, 16(2): 60-70. (in Chinese)

XRERR, SO, R/, BE S B T R U AN 5F (A I IR AR 7 = BB 4230, 2013, 17(1): 48-56.

Zhao H X, Ai X Z, Tang X W. Vertical alliance and profit sharing contract based on diseconomies of scale under chain-to-chain
competition. Journal of Management Sciences in China, 2013, 17(1): 48-56. (in Chinese)

Feng Q, Lu L X. Supply chain contracting under competition: Bilateral bargaining vs. Stackelberg. Production and Operations
Management, 2013, 22(3): 661-675.

Sun B, Xie J, Cao H H. Product strategy for innovators in markets with network effects. Management Science, 2004, 23(2): 243-254.
Prajogo D I, Sohal A S. The integration of TQM and technology R&D management in determining quality and innovation perfor-
mance. Omega: International Journal of Management Science, 2006, 34(3): 296-312.

Guptar S, Loulou R. Process innovation, product differentiation, and channel structure: Strategy incentibes in a duopoly. Marketing
Science, 1998, 17(4): 301-316.

Gilbert S M, Cvsa V. Strategic commitment to price to stimulate downstream innovation in a supply chain. European Journal of
Operational Research, 2003, 150(3): 617-639.

Lin Y T, Parlakturk A K, Swaminathan J M. Vertical integration under competition: Forward, backward, or no integration. Production
and Operations Management, 2014, 23(1): 661-675.

KA, T W, EIFDK. GUFTIRSN N = N B 2 4 RIE 7 i SR P SR T 7T R G AR RIS 5 SE Rk, 2014, 34(8): 1986
1997.

ZhuL L, Yu T, Xia T S. Products quality control strategy of distribution channel in three-echelon supply chain under the condition

of R&D motivation. Systems Engineering: Theory & Practice, 2014, 34(8): 1986-1997. (in Chinese)

EEREN:

AREHEH(1981—), 2o, W22 PN, WA, B 5T 07 ) AR IRE 3, Email: jing811207@163.com;
SCMB(1969—), B, PUIAEZN, L, 208%, LA R0, #5277 W): (RIS /BRI, Email: aixz@uestc.edu.cn;
BN (1955—), B, PUIGEZMIN, 182, 203%, LA S0, 058 7 e A0 B8 B, 5 B 42 57 2%, Email: xwtang @uestc.edu.cn.



