21 2 Vol.21 No.2
2018 2 JOURNAL OF MANAGEMENT SCIENCES IN CHINA Feb. 2018
)
1 2
(1. 200444; 2. 200433)
Stackelberg
; ; Stackelberg :
» F273.2 DA : 1007 —9807(2018) 02 —0080 - 11
0
2
12 ht—
r tp: //www. chinairn. com/yjbg/morefl5f6{23ff1. ht-
ml
3
30 2008 "
@ 12014 - 11 -13; 12017 - 11 -01.
: (71671046; 11671250) .
(1971 —) . Email: wenxq_8@ 163. com



2 — 81 —
» 3
Robinson
Malhotra "
. Hsieh
1998 Liu "
25% .
« . Xle
12
» 4
Chen " 2008
14
. 15
. 1996
. 16
? . Iyer  Kuksov "
? Y
? . McMahon "®
?
( )
( )
" Bertine 2
Melumad
Ziv °
Wang 7 20 21
Kranton * 2 B 24 25

.Lauga  Ofek ’



2018

2

7 Lambertini

2 Smith

32

4) Xu ¥

. Riley **

.28
Orsini

. Jaumandreu

32
Xu

. Peters

.29
Lin

[43



2 g3 —
2 Kuksov Lin
q; . l
i =01
w! . 1.3
p; . i i =0 1
1I;: l i =0 1. i q;
I J j=M Q; o(Q) = SO +
R. j=M j =R h,Q,q, 1=0 1. f>0 h, >0
CS;: i 1 =01
1.2 %
t h;Q;
1.
o i
h; <, .
7 Iyer
Kuksov " Mitra  Golder * Jaumandreu Lin 2 h, = e h
c(Q) =07 + e_aiilQiqi . Q;
Econo- ;
mides ** 3 @ =0
P Q;
() =v60 -p, i=01 -
¥:00; ;0
vib ¥i
o; i
Yi i Su  Zhang 7’
;0 (
~ )
Lauga  Ofek ’ 2
Bertine Vi 0 0 1
0~UO0 1 ;
2.1
pi/(v:Q)
D(p;) =1-p/(v,0) L
l qi
pa) =
(1 -4)70Q:.
()025151)20<1H° = po( q0) qo — (@) =- ')’000(](2) +
: (%o - eia()il) Qoo _fQ(z) (1)
( ) 20



2018 2
oll, e
‘ =_2fQO_70(I<2)+(70_e °h)q, =0
GLOs
- (2)
— == 2v,Q090 + (yo =€ h) Q, =0
94
max I = (w = e~"hQ,) , = /0] (8)
v = (yo —e™h)>/(8 »
Y (v —e ) )/ (8vf) (3) nglaﬁln? =pi(q,) q, —wgq, = _')’101‘]? +
C o= (y, — e h) /(2 B
9o (')’0 e ) /( '}’0). (')’101 - w) g, (9)
Hessian Stackel—
BZHO 62]70 berg
H = 303 90,99, _
0’1, 0’1, 2
99,00, aqy
-2f = 2v,q0 + (')’0 - e_aoil)
L (4) A1 & 1T°
= 27,90 + ('Yo - e "h) = 2y,0Q, d =-2v,0,q, +( Y0, ~w) Ty 2 T~
G dg
dIry
(= DH | (o5 ) = (= D [=2f]> 2y,Q, <O II} g, qu =
|
(2) _ —ap}
0 (—1)7Hy ‘(00(10)=(()5 @) (yo = e h)?/2 > 0 Q w
0 H, (Qo q;)
(Q; ‘](:) 11, ‘]1(01 w) :('}’101 - w) /(2'}’101) (10)
Iy = (y, —e™h) " /(64y; /) (5) 1
po = (1 =q0) 70 = (7, +eh) x (10) my
(o —e “h) */( 16y, /) (6) mY(Q, w) = (w-e hQ,) x
csy = [ (%60, -p;)do (70 =) /(2%,Q) /07 (11)
Py /(700)
= (17, = e h) */( 64y/) (7) oIl o
2.2 801 =(w2—e “‘h%Qf) /( 2’)’10?) -2/Q, =0
. 1
N oIT” e
6w1 =((y, +e™h)Q, -2w) /(2y,0Q,) =0
QT = ('}’1 - e_a]il) 2/( 1671f)
Xu ¥ .Sta('kf‘lberg w = (y: + e_a]il) (v - e_alil) 2/( 32y, /)
(12)
I ( Q, w) Hessian
o IT) o IT)
H o= an 0Q, 0w
r 2 M 2 M

owaQ, ow*



2 — 85 —
_wz 3 w 2 h
_ /(%Ql) 2f /(%Qu) (13)
W/(’YIQ?) _1/(')/101) . ’ A .
1 (y, +e“h)(y,—e “h)* h
(-1) Hsl) = wz/( ’)/IQ?) +2f>0 (-1) ZH(lz) = ; (3, +eiaii1) (v _eiaiil) > h
2f/('}’101) >0 H, Hjlw( Q] w) A . .
(0, w) d( (y, +e h) (y, —e “h)*) /dh =
(0, w') II'Q, w) e (3 (e “h)? -yl ~2y,e "h) <
e (3 (e*ffiz) 2 4 e*afﬁ) 2 —2(e*af;;) ) =0
(Q) w') (10) d((3y, +e “h) (y, —e"h)?) /dh =
, ) e (3 (e h)? +2'yie_“iit—5'y?) <
g1 = (y, —e™h) /(4y,) A (14) e (3y2 4292 —5y2) =0
p =(1-q)y0; =3y, +e™h) x
(v, —e™h) */(64y, /) (1) 1
h : .
m'=me; w) | ho S
=(w' —e hQ} ) g7 /) SR (h) f( |
- S\ 4 2 3 ~ 7 12
=(y, —e “h)*/(256y] 16
) (yR * ) “/(256vy1f) (16) (14) - (19 X
11, :H1(511 ) 1
= -70,q.° +(y,0, -w )q .
=(1y, —e “h) */(256y/) (17)
i, =" +I11¢ ;
=(y, —e h) */( 128y} /) (18)
s = [ (560 -p;)do
r1 /(y101)
=(y, —e ) */(512y ) (19)

3.1

/

1

Table 1 The optimal policies of quality and quantity for supply chain and its profits and consumers’ surplus with different costs
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Table 2 The results of sensitive analysis via consumers’ quality consciousness in decentralized supply chain
Y1 100( %) 110( %) 120( %) 130( %) 140( %) 150( %)

(Q7 7Qy -1) x100% -50 -34.55 -18.33 -1.54 15.71 33.33
(qy /g5 —1) x100% -50 -45.46 -41.67 -38.46 -35.71 -33.33
(p} /py —1) x100% -41.67 -17.09 11.61 44.41 81.29 122.22
(I /gy -1) x100% -50 -14.31 33.39 93.89 167.80 255.55
(€S,/CSy = 1) x100% -87.5 -78.58 -66.65 -51.53 -33.05 -11.11
2
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3
Table 3 The results of sensitive analysis via manufacturer” s process innovation ability in decentralized supply chain

a 0( %) 0.2( %) 0.4( %) 0.6( %) 0.8( %) 1.0( %)

(07 705 - 1) x 100% -50 -30.23 ~11.60 5.30 20.23 33.19
(¢1 /g0 - 1) x100% -50 ~40.94 -33.52 ~27.44 -22.47 ~18.39
(pi /ps —1) x100% -41.67 -20.71 -1.72 14.93 29.23 41.36
(IT, /I, -1) x100% -50 -2.64 56.30 121.75 189.10 254.80
(€S, /€S, - 1) x 100% -87.5 ~75.66 -60.93 -44.56 -27.73 ~11.30

3
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Quality choice in a supply chain based on quality consciousness and
process innovation

WEN Xiao-gin' HU Qi~ing’
1. School of Management Shanghai University Shanghai 200444 China;
2. School of Management Fudan University Shanghai 200433 China

Abstract: The consumers” quality consciousness and manufacturer’s process innovation ability in a supply
chain have an impact on the level of quality choice. Taking this into account this paper investigates the opti—
mal decisions-making on both quality and quantity in a centralized and a two-stage decentralized supply chain
respectively. The decentralized supply chain consists of a manufacturer and a retailer; the former is an optimi—
zation problem and the latter is a Stackelberg game in which the manufacturer is the leader and the retailer is
the follower. These two problems above are modeled and closed-form solutions are obtained. The paper also
examines the impacts of the parameters of quality cost consumers”quality consciousness and manufacturer’s
process innovation ability on supply chain decisions supply chain profits and consumers’surplus. Also a com-
putational study is used to explore the sensitivities of the optimal decisions profits and consumers”surplus in
the decentralized supply chain to the consumers”quality consciousness and manufacturer’s process innovation a—
bility. It is found that the higher the consumers”quality consciousness or the stronger the manufacturer”s
process innovation ability is the higher the quality and quantity are in the supply chain; the high-quality
high—yield policy brings to the supply chain more profits and the consumers” surplus can also be improved. Fur—
ther social welfare increases and the resources are effectively utilized. In addition the double marginalization
effect is not always dominant in the distribution channel in view of the impact of channel selection on both the
consumer’s quality consciousness and manufacturer’s process innovation ability. This kind of double marginal—-
ization effect will diminish or even disappear as the consumer’s quality consciousness and manufacturer’spro—
cess innovation ability increase in the distribution channel. This study also shows some management insights in—
to the public sector’s ( such as government) guidance and supervision of quality problems.

Key words: consumers” quality consciousness; manufacturer”s process innovation ability; quality choice;

Stackelberg game; consumers surplus



