17 1 Vol. 17 No. 1
2014 1 JOURNAL OF MANAGEMENT SCIENCES IN CHINA Jan. 2014
©)
( 610031)
- F270 DA : 1007 —9807(2014) 01 —0035 - 13
0 Savas—
kan * Management Science
“ . Savaskan ~ Wassenhove ’
12005
( WEEE) Subramanian
2003
(
» 2011 1 . .
3 7
1-3 8
9 10
@ 1 2011 -09 -19; 12012 -04 -19.
: (71090402) ; (71101120; 71101055; 71103149) ;
(10YJC630183) ; ( SWJTUT1BRO59) .
(1981—) . Email: nie_jia@ 126. com



_ 36 — 2014 1
1
T
12
Shamir » Jain 2 Li*
. Shamir »
Jain %
. Galbreth  Blackburn "
Wu 7
. Ketzenberg Yao %
Zuidwijk " Yao
N ¥ Yue Liu *
Debo
16 /
Geyer
Ferguson
Li*? Xu?
Jacobs Subramani—
19
an
31
20
Gal-Or *
Gal-Or *
Li 2 « ”
Xu 23
Xu * ( N



S

E(a|f) :v+sa°+v+sféA (1)
E((f-a)’) =v+s
1 20 24 -26 29 -30

2
c"l
c,.
¢, > ¢,
A = C”l - cr
2.1
¢
=0 l 0
max E(IT") = (p -c, +7A) (a, - bp) —kr’
D(p) =a-bp a "
(2)
b
( ((N}’
T (([7’
Savaskan * Savaskan  Wassenhove ° )
T = VI/k k 1 v ao(2k = bA) + 2bke,
- b( 4k — bA?)
. Alay - be)
N 0
= —— 3
4k - bA? (3)
4k - bA* >0 (2)
a =a, +e a, (2)
e
e 0 v. N k(a, - be,) ?
E(IT"Y = ——F— 4
(1) b( 4k - bA?) (4)
2.2
20 - 26 29 -
30 . f f=a+e ¢
0 s. e &
E(IT =E - .
E(fl a) — (10 H]}E:_X (H | f) ((p cm + TA)
20 - 26 (ag - bp) -k’ | ) (5)

29 -30



2014 1
I _ A( 2k - bAZ) + 2bkcm qnm qrm
P T (ak — bAY) B
_ M (6) a a = a, +
4k - bA? . “ e
0
(6) (5) e
2
E(H') :k(tv+(a0—b2cm) ) (7) 0 vy
b( 4k — bA?) e (0 1)
2.3 a1
c”l
ktv
vV = E(IT) -E(ITY) = 8 =
(H) (H) b(4k_bA2) ( ) Cm 0
1 4k—-bA> >0 “n 0
(1) v
¢ max E(11,,) =E(p,.(Ba =p,, +¥(Pmw —=Pun)))
V>¢ (10)
max E(IT,,) =E((p +7A) ((1 -B)a - p,,+
Prm Trm
Y(Pun = Pr)) = k7°) (11)
(10) (11)
y
pll"l =
0 ¢ =0 a(2k(2 +2y =By =28) - A (1 +9) (1 +y -p))
26(2 +9) (2 +3y) —A (1 +9)(y" +4y +2)
3 (12)
N
prm =
ay(y + By +2B) (2k - A*(1 +7y))
26(2 +9) (2 +3y) —A (1 +9)(y" +4y +2)
(13)
=
aA(Y(B+1) +y(38+1) +208)
“nm” “rm” 2k(2 +9) (2 +3y) _Az(l +'Y)('y2 +dy +2)
Pum Pom (14)
20 Yue Liu® (10)
(11) (11)

qnm( prm pn,m,) = lBa - pnm + 7( prm - pnm)
qrm(prm pnm) = ( 1 _B) a _prm + ')’( p/un _prm)
(9)



1 — 39 —
1.L5A=05y=068e(01).
(12) = (14) (10) (11) 2. 2
B
E(IT,,) = 0.48
k(1 +5)*(y +2B +By) *(4k - A*(1 +7)) _
2k(2 +9) (2 +3y) —A(1+9y)(y +4y+2 ° 16"
(15) 14
A1) (H(242-py=2p) A1) (1ey=8) * ]
2k(2+y) (243y) —A*(1+y) (¥ +4y+D) ° ® h g
34 :
(16) . Ve
6 K
iy )
(v) (B) 2
0 02 04, 06 0.8 1.0
1 B
Y
4 =10 k=1.5 A=0.58=0.6 ye (0 1). T — M
1. 2
104 Fig. 2 Effect of B on optimal profits of manufacturer and
9. re-manufacturer
_ S 3.2
8- —
74
% 6
5- (10).
S —
3] max (1T, | /) =E((p+74) ((1-B)a = p,, +
7 — Y(Pun = Pm)) =k | f) (17)
0 0.2 0.4 ” 0.6 0.8 1.0
——J% ——IIf,
1
1 ‘y pn'ﬂ =
Fig. 1 Effect of 7y on optimal profits of manufacturer and re-manufacturer aO( Zk( 2 — 2[8 + 27 - B»y) - Az( 1+ ,y) ( 1 - ﬁ + 7) )
1 : y 26(2 +9) (2 +3y) A (1 +y)(y" +4y +2)
(18)
. 1
! prﬂl =
(2k =A’(1 +7)) (ary(1 -B) +2BA(1 +7))
B 2k(2 +9) (2 +3y) —A(1+9)(y +4y +2)

a, =10 k =

(19)



— 40 — 2014 1

AA(1 +7) (28 +By +7) E(IT,,) =
2(2 +9) (2 +3y) —A (1 +9)(y +4y +2) alk(1 +y)2(y +28 +By) *(4k = A(1 +))
(20) 2k(2 + ) (2 +3y) —A (1 +9)(y +4y +2) °

(21)

(1+9) ag(y +By +28) (28k(1 +y) +y(1 -PB)) (4k —A’(1 +y)) +4kB’wH,

(L) = 26(2 +9) (2 +3y) A (1 +79) (7 +4y +2) 2
(22)
H, =2k(y" +4y +2) =A(1+7) (2y +1). E>(1+vy)A’/4
() (L+y)A° A (1 +y)(2y +1) _
(a) 4 2(y* +4y +2)
(N a f ALy (24)
a e f 4(y +4y +2)
a ‘ H > 0.
2
2 4k = (1 +9)A* >0 Bertrand (
(1) )
. 3.3
E(IT,,) t
t . :
E(II,) ¢ H >0 0
H =0
2(y" +4y +2)
e wy _ (149 4B'wH, —yay(1 =B) (k =1) (y +By +28) (4k - A’(1 +7))
Voo = U = EUIL) = 2+ (243 81 ) (¥ vy +3 )
3 L=
t, =
yay(1 = B) (k =1) (y +By +2B) (4 - A’(1 +7)) -
4hBI(2k( " +4y +2) —A(1 +y) (2y +1)) (B) - (k)
(26) ()
£ <t
4 1) B



; v O0<k<s1 B
kE >k
k k, (29) ;
3) k>1 B Vnn B k
Vo 8kBr(1 +v) *(4k —A*(1 + 7))
= . 5 > >0 (27)
B 26(2 +9) (2 +3y) —A (1 +9)(y +4y +2
Vo _ 4B A (1 +9) (A(y' +5y" +6y +2) —2k(y’ +8y +4)) (28)
ok 26(2 +9) (2 +3y) —A (1 +y)(y +4y+2 °
(27) 0 (28)
(27) 0 y
oV, /ok =0 y
2 3 2
o=k = A0y 45y +6y+2) o :
2(’y + 8y +4) >
E>(1+y)A /4 =k K <k
) i 4 =10k =1.5A=058=061 =
tl
B 0.7v=1ye(01) 3.
yai(1 = k) (y + ) (4 - A(1 +9)) 3
2kB0(2k(y” +4dy +2) —A*(1 +7y) (2y +1))
(30)
t, B k
1 ) a, =7 k=1.5A=0.58=0.6ye(0
1) 4 4
0.38
0.36 4
E <k<k
; 0.34 -
k >k, o f
0.32
k 1
0.30 4
Bg—1
0.28 4
t>0 T T T T T T T T T |
0 0.2 0.4 0.6 0.8 1.0
k 1 Y
3 v

Fig. 3 Effect of y on the value of forecast information

with remanufacturing



2014 1

0.6

0.4

0.21

4.1

4.2

T
Qg

ISN

nm

IS
max E( IT
Pum

nm

N =E(p,.(Ba-p,, +

V(P = Pu)) | /) (31)
maxE( I, | /) =E((p +74) ((1 -B)a -p,, +

Prm Trm

Y(Pun = Pm)) =k 1 ) (32)
( “IS »

s _
Pum =

A(2K(2 +2y =By =2B) ~A(1+9) (1 +y -p))

"02 03 04 05 06 07

26(2 +9) (2 +3y) —A* (1 +79)(y" +4y +2)
Y (33)

1S
4y Pm =
Fig. 4 Effect of y on the threshold of forecast accuracy

A(2B +y +By) (2k - A*(1 +v))
26(2 +9) (2 +3y) —A* (1 +v) (v +4y +2)

(34)
AA(1 +y) (2B +By +7)
26(2 +9) (2 +3y) —A* (1 +v) (v +4y +2)
(35)
sy (L+y)(ag+0) 2k(By -2 +28-2y) +A(y+1-p9 °
EUL) = 26(2 +y) (2 +3y) —A (1 +9)(y" +4y+2) ° (36)
sy k(1 +7y) (ag +w) (4k = A°(1 +7y)) (y +By +2p)°
E(IL,) = 2k(2 +9) (2 +3y) —A (1 +9)(y +4y +2) ° (37)
. Tom A “ISN”
A—a0:(1—t)(f—a0) )
_ 5y vy (1l +9) 2k(By-2+28-2y) +A (1 +9)(1l+y-B °
= BUL,) - (L) = 2k(2 +9) (2 +3y) —A (1 +y) (¥ +4y+2) ° >0 (38)
VBN — B(I15) — E(ITY) = kto(1 +y) (4k —=A* (1 +9)) (y +By +28)° S50 (39)

rm - 2k(2+‘y)(2+37) _A2(1+fy)(fy2+4‘y+2)



:E(H/s) _E(Hl) :tU(l‘I"y) Zk(

= 4k(By - 2By —y —4B +48°) + A*(1 + ) (By +2By +y +48 - 45°)

6

nm

ag(1 =) (k=1)(By +y +2p) (4k - A*(1 +7))

max{ ¢, t,} <i<1t,

t <1

4.3
Ton o
4.2
( “ISI”
)
By -2+28-2y) +A(1+y)(1+y-9 °
2k(2 + ) (2 +3y) —A2(1+'y)(fyz+4»y ) 2 >0 (40)
(1 +v) (H, - kwH,) ”
22 +9) (2 +3y) —A(L+9)(y +4y +2) °
(42)

max{ ¢, t,} <

ap(1 =p) (k =1) (By +v +2B) (4h - A’(1 +))

kv 4k(B’y —=2By —y —4B +4B°) + A*(1 +y) (By +2By +y +4B - 48)

6

ly

5

max{t, &,} <t <t,

max{t, 5} <1t <1

> t,

max{{ b} <t<1t,

max{t, t,} <it<1

VRV

nm rm

uﬂl” = ( AV ) /\"m

nm

rm

(

max{t, t,} <

st
V

nm rm*

u/ﬂl = ( AV/'TIL) /\nn Aﬂ/ﬂ



2014 1
max{t, t,} <t <1,
max w = uu, = (AV,) " (AV,) "
AV AVy
L, <t <
s. t. AV"’"+AV”" = VISI Avnm, >O AVrm > 0 3
(44)
Anm 1ST
AV = —
" /\nm + A'I“"l
A )
vV o= —fm s
A = 6
(1)
E(IIL) - AV, E(IIS) +AV,,.
7
Aww = Ay, max{t, t,} <t <t
Iy (47)
: -(2)
/\n,m = /\rm AVnm = AVrm =
VS . o<t <1 Vs < Vf,s,,{
AV, <Vi E(ITS) -

AV, > E(IT)

E( Hﬁ"l)
E(IT,) +AV,, -E(IL,) =V, +AV,, =V, + ' (3)
SV ey = S S ()
max{ ¢, t,} <t<1t, 0
6 ; max{t, t,} <t <1 i
0. 0
V/S/ V’Sl
1 3 s
Loyt st
2 nm + 2 rm X (4)

w1+ y) H, +3y(1 +5) (H, - bl
2262 +9) (2 +3y) A (1 +9) (¥ +4y+D °

(46)

Hy = 2k(By -2 +28 -2y) + A% (1 +
Y(1+y-8 ° 0 ;

L<ty = Sadll (47)

y(3ykH, - H,) :
7 . 1



; 12)
.3)
;3)
.4) i 4)
( Bertrand
Stackelberg 15)
; 6)
I 2006 9(4): 51-57.

Huang Zuging Da Qingli. Study on efficiency of serial supply chains with remanufacture J . Journal of Management Sci-
ences in China 2006 9(4): 51 -=57. (in Chinese)

J. 2008 16
(3): 73-177.
Huang Zuging Yi Ronghua Da Qingli. Study on efficiency of the closeddoop supply chains with remanufacture based on
third-party collecting J . Chinese Journal of Management Science 2008 16(3): 73 —=77. ( in Chinese)
Fleisehmann M Bloemhof-Ruwaard ] M Dekker R et al. Quantitative models for reverse logistics: A review ] . European
Journal of Operational Research 1997 103(1): 1 -17.
Savaskan R C  Bhattacharya S Wassenhove L N V. ClosedHoop supply chain models with product remanufacturing J .
Management Science 2004 50(2): 239 -252.
Savaskan R C Wassenhove L N. Reverse channel design: The case of competing retailers J . Management Science 2006
52(1): 1-14.
Subramanian R Gupta S Talbot B. Product design and supply chain coordination under extended producer responsibility

J . Production and Operations Management 2009 18(3): 259 -277.
J. 2009 12(6): 45 -55.

Yi Yuyin. Closedoop supply chain game models with product remanufacturing in a duopoly retailer channel J . Journal of



— 46 — 2014 1

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

Management Sciences in China 2009 12(6): 45 —55. (in Chinese)
J . 2005 25(3): 20
-25.
Gu Qiaolun Gao Tiegang Shi Lianshuan. Price decision analysis for reverse supply chain based on game theory J . Sys—
tems Engineering: Theory & Practice 2005 25(3): 20 -25. ( in Chinese)
N J. 2006 14(4): 40 -45.
Wang Yuyan Li Bangyi Shen Liang. The price decision model for the system of supply chain and reverse supply chain J .
Chinese Journal of Management Science 2006 14(4): 40 —45. ( in Chinese)
J. 2012 15(1): 54 -65.
Yi Yuyin Yuan Jiang. Pricing coordination of closeddoop supply chain in channel conflicts environment J . Journal of
Management Sciences in China 2012 15( 1) : 54 —=65. (in Chinese)
J. 2007 15(4): 42
-50.
Xiong Zhongkai Cao Jun Liu Kejun. Study on the quality control policy in the closedHdoop supply chain based on the dy—
namic game theory J . Chinese Journal of Management Science 2007 15(4): 42 —50. (in Chinese)
J. 2009
29(8): 19 -27.
Li Xiang Li Yongjian Cai Xiaoqgiang. Collection pricing decision in a remanufacturing system considering random yield
and random demand J . Systems Engineering: Theory & Practice 2009 29(8): 19 —=27. (in Chinese)
J. 2009 17(3):
72 -80.
Li Feng Sun Hao Da Qingli. Study on the pricing and coordinating mechanism with incomplete information in remanufac—
turing reverse supply chain J . Chinese Journal of Management Science 2009 17(3): 72 —80. ( in Chinese)
Galbreth M R Blackburn J D. Optimal acquisition and sorting policies for remanufacturing J . Production and Operations
Management 2006 15(3): 384 -392.
Ketzenberg M E  Zuidwijk R A. Optimal pricing ordering and return policies for consumer goods J . Production and
Operations Management 2009 18(3) : 344 -360.
Debo LG Toktay B L Wassenhove L V. Joint life-eycle dynamics of new and remanufactured products J . Production and
Operations Management 2006 15(4): 498 -513.
Geyer R Wassenhove L V' Atasu A. The economics of remanufacturing under limited component durability and finite prod—
uct life cycles J . Management Science 2007 53(1): 88 —100.
Ferguson M Daniel G J Koca E et al. The value of quality grading in remanufacturing J . Production and Operations
Management 2009 18(3): 300 -314.
Jacobs B W Subramanian R. Sharing responsibility for product recovery across the supply chain J . Production and Oper—
ations Management 2012 21(1): 85 -100.
J. 2008 11(1): 12
-21.
Ai Xingzheng Tang Xiaowo Ma Yongkai. Performance of forecasting information sharing between traditional channel and
E—channel J . Journal of Management Sciences in China 2008 11(1): 12 —21. ( in Chinese)
Gal-Or E. Information sharing in oligopoly J . Econometrica 1985 53(2): 329 —343.
Li L. Cournot oligopoly with information sharing J . Rand Journal of Economics 1985 16(4): 521 -536.
Xu J. Duopoly information sharing with differentiated products J . Operations Research Letters 2010 38(4): 287
-291.
Li L. Information sharing in a supply chain with horizontal competition J . Management Science 2002 48(9): 1196
-1212.
Shamir N. Strategic information sharing between competing retailers in a supply chain with endogenous wholesale price J .
International Journal of Production Economics 2012 136(2) : 352 -365.

Jain A Seshadri S Sohoni M. Differential pricing for information sharing under competition J . Production and Opera—



tions Management 2011 20(2): 235 -252.

27 Wu ] Zhai X Zhang C et al. Sharing quality information in a dual-supplier network: A game theoretic perspective J .
International Journal of Production Research 2011 49(1): 199 -214.

28 Yao D Yue X Liu J. Vertical cost information sharing in a supply chain with value adding retailers J . 2008 36(5):
838 - 851.

29 Yao D Yue X Wang X et al. The impact of information sharing on a return policy with the addition of a direct channel

J . International Journal of Production Economics 2005 97(2): 196 —209.

30 Yue X Liu J. Demand forecast sharing in a dual-channel supply chain J . European Journal of Operational Research
2006 174( 1) : 646 - 667.

31 . J. 2011 14(11): 1 -9.
Xiong Zhongkai Wang Kai Xiong Yu. Research on the closeddoop supply chain that the distributor engages in remanufac—
turing J . Journal of Management Sciences in China 2011 14(11): 1 -9. (in Chinese)

Value of demand information forecast on remanufacturing strategy of manu-
facturer

NIE Jiaia

School of Economics and Management Southwest Jiaotong University Chengdu 610031 China

Abstract: This paper studies the impact of demand information forecast on remanufacturing of the manufactur—
er. Two cases where there is a monopoly manufacturer and there are two competing manufacturers are re—
searched respectively. Information sharing between the remanufacturer and the new product manufacturer is
analyzed. The results show that demand information forecast is profitable for a monopoly manufacturer the val—
ue of forecast information to the remanufacturer is related to his market sharing investment coefficient and in—
tensity of price competition and the remanufacturer has incentives to share his information with the new product
manufacturer when the accuracy of demand information forecast is low.
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