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Abstract: Warranty service has been an important tool in enhancing a supply chain’s performance. Warranty

service results in warranty costs, which will affect the decision making processes and performances of any

given supply chain. This paper investigates the coordination mechanisms of a two stage supply chain with a

manufacturer and a retailer, under the assumption that product demand is a function of the warranty period and

product price. It is found that the decentralized supply chain cannot be coordinated effectively by the wholesale

price contract, which is widely used in the supply chain practice; however, the supply chain can be coordinated

by the proposed contract with revenue sharing and warranty-cost sharing, and the buy-back contract, which are

implemented by the specified supply chain parameters. Finally, a numerical example is used to illustrate the

proposed contracts of supply chain coordination.
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3øAó+n¢�¥,��ÑÖüÑ®²¤�øAó+n��SN,�±JpøAó�N�$�1

�.3y¢¥,��ÑÖ�±d�Eû!"Èû½1n�ÑÖøAûJø;Jø��ÑÖ7,�«ú�A�¤

�,ù«¤�7,K�Ù+nûü,�ªK���øAó¤
�ûüÚ1�Y².Ïd,�©l��ÑÖ�

ÝéøAó+n�ûüÚ1�?1ïÄ´øAó+n+��M#.ÏLÄu��ÑÖ�øAóê��O,ï

Ä©ÙªøAó�NüÑ,r?øAó¤
�Ü�$EÚøAó�N1�Y²�Jp.

yk©z¥,��ÑÖ�ïÄÌ�8¥3o��¡. 1)�¬��ÑÖüÑ9Ù¤�ÂÃ©Û:©z[2–

6]©Û
ØÓ�¬!ØÓ��ÑÖüÑ(X�¤����?!Â¤����?�)e�ÑÖÏ�!ÑÖSN!

ÑÖ¤��ÂÃ�. 2)�¬�þ+n9��üÑ:©z[7–9]ïÄ
�¬��þ��!�¬¦^L§¥��

þuÿüÑ±9��ÑÖüÑ�. 3)�¬��ÑÖ��E�Ãã9ÙK�:ò��ÑÖ���¬�þ�&

Ò(��Ï���,�¬�þ�p),Ì�ïÄ��ÑÖÏ���¤ö	ï1�Úa�1��'X,±9Ùé

�¬E��K��,ë�©z[10]. 4)l�xnØ�ÝïÄ��ÑÖ:ò�¬��ÑÖ���«²LÖ�,©

z[11,12]ïÄ
3�¬u)�æ�XÛÖ��¤ö�¯K.

¦+��ÑÖ3�¬�þ+n�ïÄ¥��2�,�øAó+n¥��ÑÖïÄâff,å.

3øAóûü�¡,©z[13]ÄuïñV�1�ÀJ�Nashþï�.,ïÄXÛA^ÜÓ+n¥��

þú�ûü���¬�þ¯K.©z[14]ïÄ
�EûJø��ÑÖ!"ÈûJø��ÑÖ±9üö�Ó

Jø��ÑÖn«�/e�øAó¥�`½dûü¯K.©z[15]ïÄ
��¤öUÄa��¬�þ&E

�ü«�/e"ÈûJø���ÑÖé�EûJø���ÑÖ�)�K�9��ÑÖ+nûü¯K.©

z[16,17]ïÄ
øAó¥d�EûÚ"Èû©OJø��ÑÖ�/e�`+nûüÚøAóÂÃ¯K.©

z[18]JÑò�ÑÖáÚå�ê,ïÄ
øAó¥�ÑÖ�ª¯K.©z[19]ïÄ
d�Eû��Ú"Èû

©��V±�øAó��`��ûü9øAóÂÃ¯K.ù
ïÄÌ�ýu©Û��ÑÖ�Jø���

`ûü9ÙéøAó�NÚ¤
ÂÃ�K�.

3øAó�N¯K�ïÄ¥,©z[20,21]ïÄ
�EûJø���/e�øAó�N¯K,ïÄuyÂ

\���¤���ê�U
k�/¢yøAó�N.©z[22]ïÄ
øAûÚ�Eû|¤�øAó¥øA

ûÚ�Eû©O(½��Ï�/e��¬�þ���ÑÖ��`ûü¯K,¿?Ø
�EûJø��ÑÖ

�øAó�N¯K,ïÄ@�øAû�½�£	ê�Uk�¢yøAó�N.,,yk��ÑÖüÑeø

Aó�NïÄäk²w�Û�5: 1)b½�¬I¦É���Ï��Ý�K�,3I¦¼ê�O¥vk�Ä�

¬�Èd�Ï�; 2)b��¬��æÇÑl�ê©Ùù«AÏ��/[20,21] ,ù«�æÇÃ{£ã3�¬

¦^L§¥�X�m�í£Ñy���æ��/.

�©±���EûÚ��"Èû|¤�ü�ãøAó�é�,3I¦¼ê�ï��Ä�¬��ÑÖÏ

�Ú�¬d�,ïÄøAó��`ûü9øAó¤
�m��NÅ�.©ÙÄk&?©Od�EûÚ"Èû

Jø�¬��ÑÖ�/e�øAóûü¯K,3dÄ:þ�ïøAó�N�ûü�.,±1udê�!ÂÃ

�����¤��úê�9£	ê��Ä:,ïÄøAó��Nûü¯K.��,æ^�~éÄuê��ø

Aó�N¯K?1©ÛÚ`².

2 ¯̄̄KKK£££ããã

�Ä���EûÚ��"Èû|¤ü?øAóXÚ,�Eû)��«ü��¬,¿ÏL"Èû�È.Ä

kb½�EûÚ"Èû�m&E����,�ºx¥5,¿�¿�ÑÈ�û¬Jø��ÑÖ.

��ÑÖd�Eû½"ÈûJø,3��ÏS,�Eû½"ÈûI«úÏ�¬�æ���Jø�«

�?½����yÑÖ¤�.b½�Eû)��¬�ü ¤��cp ,�Eû��¬1ud�� pw,"Èû�

�¬"Èd�� pr,��ÑÖÏ� lw,��Ïm�¬��?½��¤�)�ÑÖ¤�� cw,"Èû�¾Àþ

�Q,¿b½�EûU¾ÀþSü)�,ü �¬�í�� v.b� γi���Jø���¬ü ��ÑÖ¤

�(i = m, r),3��ÏS�¬u)�æ�gê� kl2w(k�~ê)[17],K��Jø����ÏS�¬��ÑÖ
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o¤�� cw = kl2wγi(d¤�¼êU
k��x�¬��¤��¦^�mØäO\�A5).

Pπm!πr !πc Úπd©O��Eû!"Èû!8¥ªøAóÚ©ÑªøAó�Ï"|d.�{z¯K,�

©Ø�Ä"À¤�Ú�À¤�,Ø���5,b½ v < cp < pw < pr.

b½�¤öäkºx5;A5,¿b½�¬�þ?uÓ�Y²,Ïd,3ù«�¹e,�¬d��p,�

¬I¦�$;�¬��Ï��,�¬I¦�p.Ïd,�¬I¦��¬"Èd�¤�',���Ï�¤�

' [17].b½I¦¼ê´�5¼ê,�Ä"Èd�Ú��Ï�Ý��¬I¦¼ê½Â�

D(pr, lw) = M − αpr + βlw + ε, (1)

Ù¥M�d3Ä�I¦, αÚ β�I¦éd�Ú��Ï�¯aÝ, ε�Ñl [A, B]þ,«©Ù�ëY�ÅC

þ,ÙVÇ�ÝÚ©Ù¼ê©O� h(·)ÚH(·),H−1(·)�H(·)��¼ê.�5I¦b�3yk©z¥���

~�,X©z[14,16,23].Ïd,"Èû¾Àþ�©�Q1 = M −αpr + βlwÚQ2 = zü�Ü©;cö�(½5

I¦Ü©,�ö�Aé�ÅI¦ ε�¾Àþ.

3 øøøAAAóóó888¥¥¥ûûûüüü

øAóê��N´�æ^,«�Nê�U
�ÑøAó¥�3�“V>Sz”¯K,¦�øAó¤


��«ûü¹Ä(X½d!¾Àþ)¤ME�øAóÂÃ�øAó�8¥ûü���.�
©Û©ÑªøAó

��N¯K,�©ÄkéøAóûü��Z�/——8¥ûü?1ïÄ.

-S = min{Q,D(pr, lw)},L«øAó¥�¬�¢S�Èþ.38¥ûüe,øAóÏ"|d�

πc(Q, pr, lw) = (pr − cw − v)E[S] − cpQ + vQ, (2)

Ù¥E[S] =
w Q−D(pr, lw)

A
(x + D(pr, lw))h(x)dx +

w B

Q−D(pr,lw)
Qh(x)dx.

éuøAó8¥ûü�.(2),�EûJø��Ú"ÈûJø��ü«ØÓ�/eøAó|d��ÉÌ

�3u�EûÚ"ÈûJø�ü ��¤�ØÓ.ÏL(½�Z¾Àþ!�¬"Èd�Ú��Ï��Ý,�

±¢yøAóXÚ�|d��z.©ÛøAó8¥ûü�.,��XeÚn.

ÚÚÚnnn 1 øAó�Ï"|d¼ê πc(Q, pr, lw)´'uQ, prÚ lw�]¼ê.

y² - ξ = Q − D(pr, lw),k

∂πc(Q, pr, lw)

∂Q
= (pr − cw − v)

w B

ξ
h(x)dx − cp + v,

∂2πc(Q, pr, lw)

∂Q2
= −(pr − cw − v)h(ξ) < 0,

∂πc(Q, pr, lw)

∂pr

=
w ξ

A
(x + D(pr, lw))h(x)dx +

w B

ξ
Qh(x)dx − α(pr − cw − v)

w ξ

A
h(x)dx,

∂2πc(Q, pr, lw)

∂p2
r

= −αh(ξ) − α
w ξ

A
h(x)dx − α2(pr − cw − v)h(ξ) < 0,

∂πc(Q, pr, lw)

∂lw
= −2klwrw

(w ξ

A
(x + D(pr, lw))h(x)dx +

w B

ξ
Qh(x)dx

)

+

β(pr − cw − v)
w ξ

A
h(x)dx,

∂2πc(Q, pr, lw)

∂l2w
= −2krw

(w ξ

A
(x + D(pr, lw))h(x)dx +

w B

ξ
Qh(x)dx

)

−

4krwlwβ
w ξ

A
h(x)dx − β2(pr − cw − v) < 0.
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Ïd,πc(Q, pr, lw)´'u¾ÀþQ!"Èd� prÚ��Ï��Ý lw�]¼ê. y..

dÚn1��,e�¬"Èd�Ú��Ï�Ý�½�,�±��8¥ûü�/e�øAó�`¾À

þQc(pr, lw) = H−1

(

pr − cw − cp

pr − cw − v

)

+ D(pr, lw).

4 ©©©ÑÑÑûûûüüü���øøøAAAóóó���NNN

�©ïÄ�EûÚ"Èû©OJø��ÑÖü«�/eøAóûü¯K.

1)�Eû��e�øAóûü

3�EûJø��ÑÖ�øAó¥,�EûÄk(½�¬1ud� pwÚ��Ï�Ý lw;"Èû�â½

|I¦(½¾ÀþQÚ�¬"Èd� pr.

�Eû�Ï"|d� πm(pw, lw) = (pw − cp)Q − cwE[S].

"Èû�Ï"|d� πr(Q, pr) = (pr − c)E[S] − (pw − v)Q.

dÚn 1,"Èû�|d¼ê´'uQÚ pr�]¼ê,Kd
∂πr(Q, pr)

∂Q
= 0����Z¾Àþ,=

Qm(pr, lw) = H−1

(

pr − pw

pr − v

)

+ D(pr, lw).

2)"Èû��e�øAóûü

3"ÈûJø��ÑÖ�øAó¥,�EûÄk(½�¬1ud� pw,"Èû�â½|I¦(½¾À

þQ!��Ï�Ý lwÚ�¬"Èd� pr.

�Eû�Ï"|d� πm(Q, pw) = (pw − cp)Q.

"Èû�Ï"|d� πr(Q, lw, pr) = (pr − cw − v)E[S] − (pw − v)Q.

dÚn 1�±y²"Èû�Ï"|d¼ê πr´'uQ!prÚ lw�]¼ê,d
∂πr(Q, pr)

∂Q
= 0¦��Z

¾ÀþQr(pr, lw) = H−1

(

pr − cw − pw

pr − cw − v

)

+ D(pr, lw).

3øAó�$E¥,�
Aé½|I¦Cz¤�5�ºx,øAó¤
Ï~æ^¤��ú!ÂÃ��Ú

£	�ê�5Aéºx,¢yøAó��Nûü.�©Ì�Äud�ê�(1udÚ£	ê�)±9ÂÃ��

Ú��ÑÖ¤��úê�ïÄøAó��N¯K.

4.1 111uuuddd���êêê���

1ud�ê�´�"Èû�â½|I¦Ú1ud�û½¾	þ,�Eû�â"Èû�¾	þ|�)

�.Ïd,Tê�¥�Eû�|d´(½�,"Èû��«ú½|ºx.

�EûJø��ÑÖ�,�`¾Àþ�Qm(pr, lw) = H−1

(

pr − pw

pr − v

)

+ D(pr, lw),�¦�øAó�

N,�`¾Àþ7L÷vQm = Qc,Kk pw =
(pr − v)(cp − v)

pr − cw − v
+ v;-σ =

pw − v

cp − v
> 1,dπr = σπc >

πc,@oπm < 0.Ïd,31ud�ê�e,�Eû�|d�K�,Ã{¢yøAó��N.

�"ÈûJø��ÑÖ�,�`¾ÀþQr(pr, lw) = H−1

(

pr − cw − pw

pr − cw − v

)

+ D(pr, lw).�
¢yøA

ó�N,7L÷vQr = Qc,K cp = pw,=�¬1ud��u�¬)�¤�,�EûÃ{¼�|d,�EûÚ

"Èû��
Ü��Ä:.

Ïd,31ud�ê�e,�EûÚ"Èû�©ÑûüÃ{¢yøAó��N,Ã{¼�øAó$��

�Z1�.

4.2 ÂÂÂÃÃÃ������ÚÚÚ������¤¤¤������úúúêêê���

ÂÃ��Ú��¤��úê�´��Eû�"Èû���$�1ud�,Ó�¼��Ü©"Èû



1 5Ï î R�: �¬�þ�yÑÖeü�ãøAóê��NÅ� 681

��ÈÂÃ,���ÑÖ¤�düö�ú.ù´�«�~~��øAóê�,AO´�é3��"È1

�,XAmazon, eBay�.

b�"Èû¼�øAóoÂ\(�)�ÈÂ\Úí�Â\)�'~� φ,�EûJø���,"Èû«ú

�?ÑÖo¤��'~�λ1 ;"ÈûJø���,"Èû«ú�?ÑÖo¤��'~� λ2.

1)�EûJø��ÑÖ

�EûÚ"Èû�Ï"|d©O�

πm(pw, lw) = (pw − cp)Q − (1 − λ1)cwE[S] + (1 − φ)((pr − v)E[S] + vQ − pwQ),

πr(Q, pr) = φ((pr − v)E[S] − pwQ + vQ) − λ1cwE[S].

�âøAó�N�½Â,���e�½n1Ú½n2.

½½½nnn 1 éu�½���Ï lw,eê�ëê÷v
φpw − φv

cp − v
=

φ(pr − v) − λ1cw

pr − cw − v
= η1Ú 0 < η1 < 1,K

ÂÃ�����¤��úê�U
¢yøAóXÚ�N.

y² e"ÈûU
¼�|d�÷vφ(pr − v) − λ1cw > 0,@o"Èû�Ï"|d¼ê�]¼ê.é

,��½� lw,�¢yøAóXÚ�N,"Èû�`¾ÀþQ∗I�÷v

∂πr(Q, pr, lw)

∂Q
= φ(pr − v)

w B

Q−D(pr, lw)
h(x)dx − φpw + φv − λ1cw

w B

Q−D(pr, lw)
h(x)dx = 0,

=
w B

Q−D(pr, lw)
h(x)dx =

φpw − φv

φ(pr − v) − λ1cw

.

duëê÷v
φpw − φv

cp − v
=

φ(pr − v) − λ1cw

pr − cw − v
= η1,d��y"Èû�`¾Àþ�8¥ûü���`

¾Àþ��.

� 0 < η1 < 1�,�EûÚ"ÈûU
¼�|d,�|dU
3øAó¥?1?¿©�.Ïd,ÂÃ��

���¤��úê�U
¢yøAó��N. y..

½n1L²,3�½���Ï�ÝY²e,�EûÚ"ÈûÏLøAóëê�(½(V��±Ü�

û½),=
φpw − φv

cp − v
=

φ(pr − v) − λ1cw

pr − cw − v
,�±¢yøAó©Ñûü��N,"ÈûÚ�Eû�±¼�

øAó±�|d�'~©O� η1Ú 1 − η1,=πm(Q, pr, lw) = (1 − η1)πc(Q, pr, lw),πr(Q, pr, lw) =

η1πc(Q, pr, lw).d�,�±y²,�EûÚ"Èû¼�
'©Ñûü��õ�|d.

½½½nnn 2 eøAóXÚ�Ï"|d¼ê� lw�]¼ê,ÂÃ�����¤��úê�U¢yøAóX

Ú�N,ê�ëê÷v^�Xe:

1)(pr − cw − v)
∂E[min{Q, D(pr, lw)}]

∂lw
−

∂cw

∂lw
E[min{Q, D(pr, lw)}] = 0;

2)λ1 = η1.

y² d^� 1)��
∂πc

∂lw
= (pr − cw − v)

∂E[min{Q,D(pr, lw)}]

∂lw
−

∂cw

∂lw
E[min{Q,D(pr, lw)}] = 0,

∂πm

∂lw
= −(1 − λ1)

∂cw

∂lw
E[min{Q,D(pr, lw)}] − (1 − λ1)cw

∂E[min{Q,D(pr, lw)}]

∂lw
+

(1 − φ)(pr − v)
∂E[min{Q,D(pr, lw)}]

∂lw
,

∂2πm

∂l2w
= −2(1 − λ1)

∂cw

∂lw

∂E[min{Q, D(pr, lw)}]

∂lw
− (1 − λ1)

∂2cw

∂l2w
E[min{Q,D(pr, lw)}] < 0,
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Ïd,øAóÏ"|d¼ê� lw�]¼ê.

éu�½�Q∗,d^�2)��,

∂πm

∂lw
=−(1 − λ1)

∂cw

∂lw
E[min{Q, D(pr, lw)}] − (1 − λ1)cw

∂E[min{Q,D(pr, lw)}]

∂lw
+

(1 − φ)(pr − v)
∂E[min{Q,D(pr, lw)}]

∂lw
= 0.

��,
∂πc

∂lw
= 0Ú

∂πm

∂lw
= 0Ó�¤á,U
¢yøAó8¥ªûü�©Ñªûü���5. y..

½n2L²,3��Ï�Ý�Cþ�,�køAóëê÷v¤�½�^�,øAóâU¢y�N,¤�

½�^�¦+î�,�ÏLøAó¤
�Ü�Ú�Æ,U¢y©ÙªøAó��NÂÃ�`.d�,Äu½

n1,����� λ1 = φ,L²3A½���ÝcJe,"Èû©ú�¤�����|d'~��.

2)"ÈûJø��ÑÖ

�EûÚ"Èû�Ï"|d©O�

πm(Q, pw) = (pw, cp)Q − (1 − λ2)cwE[S] + (1 − φ)((pr − v)E[S] − (pw − v)Q),

πr(Q, lw, pr) = φ((pr − v)E[S] − pwQ + vQ) − λ2cwE[S].

��EûJø��ÑÖ�/aq,"ÈûJø���,�±��Xe(Ø.

½½½nnn 3 é,��½� lw,eê�ëê÷v
φ(pw − v)

cp − v
=

φ(pr − v) − λ2cw

pr − cw − v
= η2 Ú 0 < η2 < 1,KÂ

Ã��Ú��¤��úê�U¢yøAóXÚ�N.

½½½nnn 4 eøAóXÚ�Ï"|d¼ê� lw�]¼ê,ÂÃ��Ú��¤��úê�U¢yøAóX

Ú�N,ê�ëê÷ve�^�:

1)(pr − cw − v)
∂E[min{Q, D(pr, lw)}]

∂lw
−

∂cw

∂lw
E[min{Q, D(pr, lw)}] = 0;

2)λ2 = η2.

½n3Ú½n 4�y²ÚL��¹Â©O�½n 1Ú2aq,ùpØ2�Ñ.

4.3 £££			êêê���

£	ê�´�3�ÈG!(å�,"Èû�k�{�¬�ÈÑ,�EûÚ"Èû\¾ÜÓ±��Ün�

d� b£	�{��¬,le-"ÈûO\¾	þ,*��¬�Èþ,d� v + b < cp < pw < pr.

��EûJø���,�EûÚ"Èû�Ï"|d©O�

πm(pw, lw) = (pw − cp − b)Q − (cw − b)E[S],

πr(Q, pr) = (pr − v − b)E[S] − (pw − v − b)Q.

du"ÈûÏ"|d¼ê´'uQ�]¼ê,Ïd,d
∂πr(Q, pr)

∂Q
= 0��

Qm(pr, lw) = H−1

(

pr − pw

pr − v − b

)

+ D(pr, lw).

�¢yøAóXÚ�N,I÷vQm = Qc,=
pr − pw

pr − v − b
=

pr − cw − cp

pr − cw − v
;d�,"Èûû½��`¾À

þ�´øAó�N$�1����`��¾Àþ.dd��,øAó�N1����`�òÀd��

b =
(pr − v)(pw − cw − cp + cw(pr − pw))

pr − cw − cp

> 0.
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e"ÈûJø���,�EûÚ"Èû�Ï"|d©O�

πm(Q, pw) = (pw − cp − b)Q + bE[S],

πr(Q, lw, pr) = (pr − cw − v − b)E[S] − (pw − v − b)Q,

��EûJø��ÑÖ�/aq,��øAó�N1��`��òÀd��

b =
(pr − cw − v)(pw − cp)

pr − cw − cp

> 0,

d�,£	ê�U¢yøAó��N.

5 ���~~~©©©ÛÛÛ

�{z`²,�!=æ^�~©Û`²ÂÃ��Ú��¤��úê�¢yøAó��N.b½ ε�Ñ

l [A, B]�þ!©Ù,�'�øAóÄ�ëê� M = 2250, α = 14.1, β = 14, c = 75, k = 6, v = 25, A =

−250, B = 500.

dQc(pr, lw) = H−1

(

pr − cw − cp

pr − cw − v

)

+ D(pr, lw)��Q∗

c = 684.292,d�,øAó���|d πc =

21957.8. 3©ÑªXÚe,��EûJø���,�O�Ñ"Èû��`¾ÀþQ∗

m = 335.216,d��

EûÚ"Èû�|d©O� πm = 10980.6 Úπr = 5654.71;�"ÈûJø���,�O�Ñ"Èû¾À

þQ∗

r = 381.675,d��EûÚ"Èû�|d©O� πm = 10341.5Ú πr = 6456.31.XL1¤«.

L 1 øAóûü91�

Table 1 Decision-making and performance of supply chain

lw pw pr Q πr πm πc

Case C 0.21 117.865 684.292 21 957.8

Case M 0.28 107.759 127.697 335.216 5 654.71 10 980.6

Case R 0.47 102.095 137.629 381.675 6 456.31 10 341.5

5: Case C�8¥ªûü, Case M��EûJø���©Ñªûü, Case R�"ÈûJø���©Ñªûü.

dL1��,3©ÑøAóXÚ¥,ÃØ�EûJø��,�´"ÈûJø��,øAó©Ñûü��¾

Àþ�u8¥ûü�¾Àþ,�EûÚ"Èû�|d�Ú��u8¥ªøAó�o|d,øAó�XÚÂÃ

����`.

e©=±�EûJø��ÑÖ�~,©ÛÂÃ��Ú��ÑÖ¤��úê�e�øAó�N9¤
Â

Ã¯K,O�(JXL 2¤«.

L 2 ØÓ¤��úÇÚÂÃ��Çe�(J

Table 2 Results of different cost sharing rate and revenue sharing rate

λ1 φ pw πr πm πc (πr + πm)/πc

0.1 0.3 75.01 6 603.38 15 354.5 21 957.8 100%

0.5 0.3 75.03 6 571.32 15 386.5 21 957.8 100%

0.9 0.3 75.02 6 539.27 15 418.6 21 957.8 100%

0.1 0.4 75.01 8 807.17 13 150.7 21 957.8 100%

0.5 0.4 75.02 8 775.12 13 182.7 21 957.8 100%

0.9 0.4 75.01 8 743.06 13 214.8 21 957.8 100%

0.1 0.5 75.05 11 011.1 10 946.7 21 957.8 100%

0.5 0.5 75.03 10 978.9 10 978.9 21 957.8 100%

0.9 0.5 75.02 10 946.7 11 011.1 21 957.8 100%

3ê�©Û¥,�©ÛøAóëêéøAóûüÚ�N�K�,�©©Û
"Èû|d©�'~ φÚ"
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Èû«ú��o¤�'~ λ1�Cz.dL2��,ÂÃ��Ú��¤��úê��¢yøAó�N.d�,�

EûÚ"Èû�|dÉ�ÂÃ��ÇÚ¤��úÇK�,�¦�EûÚ"ÈûU
�¤Ü�ûü,�±O�

ÑÂÃ��Ç φ����� [0.256, 0.501],¤��úÇ λ������ (0, 1].

�`²ÂÃ��ÇÚ��¤��úÇéøAó1��K�,©OO�
ü«ëê��Czé�EûÚ

"Èû|d©��K�,(JXã 1Úã 2¤«.
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ã 1 ØÓÂÃ��Çe�EûÚ"Èû�|d(λ = 0.1)

Fig. 1 Profit of manufacturers and retailers with different
revenue sharing rate
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Fig. 2 Profit of manufacturers and retailers with different
cost sharing rate

dã1��,3¤��úÇ�½�,�Eû�|d�XÂÃ��Ç�O\~�;"Èû�|d�XÂÃ

��Ç�O\O�,�ª�EûÚ"Èû�|dªu��.��±wÑ,ØØ¤��úÇÚÂÃ��Ç�

Û�,�EûÚ"Èû�|dÑ�uøAþ©Ñûü�Nc�|d.

dã 2��, φ��é�EûÚ"Èû|d�K���.dL 2��,�λ = φ = 0.5,�EûÚ"Èû�

|d����øAó�N|d�50%.I�AO�Ñ�´,�ÂÃ��Ç� 0�,=�Eû�"Èû�ú�

�ÑÖ¤�,%Ø��|d�,Ã{¢yøAó��N.

6 (((ååå���

�©±���EûÚ��"Èû|¤�øAó�é�,Ú\��ÑÖ,�ÄI¦É�¬d�Ú��Ï�

Ý�VK�,ïÄ±�Eû�Ì��øAóê��N¯K.©OïÄ
�EûÚ"ÈûJø��ÑÖ�/

e,Äu1ud�ê�!ÂÃ��Ú��ÑÖ¤��úê�9£	ê��øAó�N¯K.nØ©ÛL²:1

ud�ê�Ã{k�¢yøAó��N,ÂÃ��Ú��¤��úê�9£	ê�U
k�/¢yøAó

�N.

�©¤ïÄ�¯KÌ�´(½5I¦e���EûÚ��"Èû|¤��?øAó�N¯K,�5�

ïÄò�Ä±en�¯K:

(1)õ��Eû!"Èû|¤�õ?øAó�ä(��/e��Nûü;

(2)I¦�Å�É�¬�þ!��ÑÖSN!�rÀJ1�!½|¿��Ï��K�;

(3)øAó¤
ûü�ºx Ð.
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