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Abstract: This paper studies the pricing and ordering strategy of the manufacturer and retailer, and the impact

of the risk aversion on the performance of the supply chain, where the risk aversion of the retailer is measured

by a weighted average of the conditionally risk-at-value (CVaR) and the expected profit. The research shows

that the risk aversion aggravates the effect of double marginalization, and the aggravation increases with the

weight of the CVaR and the risk aversion factor. However, if the manufacturer and the retailer can cooperate

with revenue-sharing contract, they can realize the coordination of the supply chain. Lastly, when multiple

retailers with different risk attitude compete in the same market, there is a negative correlation between the

retailer’s order quantity and its risk aversion factor.

Key words: supply chain coordination; risk averse; CVaR; revenue sharing

1 ÚÚÚ óóó

øAó3¢S�$�L§¥,oØ�;�/¡�XøAØ(½�øAºx,I¦Ø(½�I¦ºxÚ&

EØé¡�&Eºx�$�ºx. �¹p� [1]ÏLéIS191�øAóè��Nïêâ,|^¢y©ÛïÄ


$�ºxéè�1��K�, N�¨� [2] |^176���êâïÄ
$�ºxéè�¿�Uå�1��

ÂvFÏ: 2014−08−12;?¾FÏ: 2014−12−09.

Ä7�8:I[g,�ÆÄ7�]Ï�8(71390330);I[g,�ÆÄ7]Ï�8(71461009; 71202114; 71261006);ìÀ

�gÌM#9¤J=z;�]Ï�8(2014ZZCX03302).

*Ï&�ö



1 2Ï ÛS��:ÄuÂÃ���ºx��øAó�NïÄ 211

K�,(JÑw«$�ºxéè�1�kX²w�K�.Ïd,Cc5øAó+n�ïÄ®Ø�'5è�Ï

"|d���z,�'5¢yýÏ|d��U5±9¤¡���«ºx.

3ºx+n¥kü�~^�ºxÝþ: ºxd�(VaR)Ú^�ºxd�(CVaR). VaR�y�´3�½

�&Y²e, ûüö�U¼����|dY²; CVaR�x�´3�Ó^�e, |d$u�A VaRY²

�²þ�.�VaR�',��ºxÝþ, CVaR÷v��5, �´uO�, Ï¤�NõøAó+nïÄ

�ºxÝþóä. Chen� [3]±CVaR�ºxÝþïÄ
ºx���Ö�½d�¾Àûü, Zhang� [4], Wu

� [5]ÚMa� [6]òCVaR�ºxÝþ�ïÄUYò��
õ±Ï¥�¯K, ¿��ÖÚÜ�Æ�¯Kþ,

�R� [7]±CVaR��à�¬)�û�ºxÝþ, ïÄ
ºx��eUíK��Ñ�à�¬øAó�N¯

K.�ù
ïÄ=rCVaR��8IOK��3�½�"�.Ï�CVaR�'5|d$u,�Q½Y²�|

d²þ�,�Ñ
|dpuTY²��¹,Ïw�Lu�Å.ÏdChen� [8]JÑ±CVaRÚÏ"|d�

\�²þ��Ù�^¼ê,ù���¡�y
ûüöéd3ºx���¿�, ,��¡qNy
ÙJ¦p

|d�Ï".ØL©z[8]��Ä
3�½	Ü�¸e,ûüö3�¾ÀI|Ø¿©Úõ¾À¢��m��

�²ï,vk�Ä�ûüö�ù«ºx��ÝéøAóÙ¦ûüö�K�. Ïd�©ò3øAó�¸¥

&?ºx��"Èû�¾ÀüÑ±9dd���øAó¤�5�K�.

3©Ñûü�ªeduøAó¤
è�Ñ�'%g��>S|Ã,��øAó�N|d²w$u8¥

ûü�ªe�|d,=�<n5Úu8N�n5. �
�Ñù«8N�n5,è��m~ÏLÂÃ���Ü

��ª5¢yøAó�N. Cachon� [9]y²
ÂÃ��ê��±¢yøAó��N,¿�|d�±3V�

�m?1?¿�©�, Palsule-Desai[10]?�ÚïÄ
XÛÏLÂÃ�6�ÂÃ��ê�5¢yøAó�N,

Govindan� [11]±PCÅ�~ïÄ
ÄuÂÃ���_�øAó�N.ù
ïÄÑ´ïá3ºx¥5�Ä

:þ,vk�Äûüö�ºx��. Cc5,kÜ©ÆöïÄ
± CVaR�ºxÝþ�/e�ºx��øA

ó�N¯K, Yang� [12]±CVaR�ºxÝþïÄ
ºx��"ÈûÚºx¥5�Eû�¤���øAó�

N,y²
ÂÃ��ê�,£	ê��Ñ�±¢yøAó�N.±CVaR��ºxÝþ,�r� [13]ÄuÂÃ

��ê�ïÄ
�ÅI¦�5^�e�øAó�N,ª§� [14]Äu£	ê�ïÄ
¤
è�þäkºx

5;��øAó�N¯K. �Xc¤ã,±CVaR�OK�ïÄ�Ñ
ûüöépÏ"|d�J¦�",�

��(Jw�Lu�Å,Ïde¡±CVaRÚÏ"|d�\�²þ��ºx��"Èû�ºxÝþ.ïÄ�

Eû�"Èû�½d�¾ÀüÑ,¿©ÛXÛÏLT��ÂÃ��ê�5¢yøAó��N.

2 ���...£££ããã

2.1 ÄÄÄ������...

�"Èû±w�1udl�Eû?	�,«�¬, ,�± p�"Èd�È�½|��, ½|éT�¬

�I¦X ´�Å�,Ù©Ù¼ê� F (·),�Ý¼ê� f(·),Ù¥F (·)��, F (0) = 0,PF = 1 − F .�øL

u¦�,"Èû± s�í�é�{�¬?1�n.

�"Èû�¾Àþ� q�,Ù|d�

π(q,X) =−wq + p min{X, q} + s(q − X)+

= (s − w)q + (p − s)X − (p − s)(X − q)+, (1)

Ù¥ (x)+ = max{x, 0}.

��Eû�ü )�¤�� c,KÙ|d�

Π(w, q) = (w − c)q. (2)

�ây¢¥+n¯K�¿Â,� s < c < w < p.
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2.2 ºººxxxÝÝÝþþþ

VaR�x�´3�½�&Y²e,ûüö�U¼����|d.äN5`,é,��&Y² β,

VaRβπ(q,X) = max{v|Pr(π(q,X) > v) > β}, (3)

β½¡�ºx��Ïf, ±VaR�ºxÝþ�ûüöÏ"��z VaRβπ(q,X).�±VaR��ºxÝþØ

÷v��5�ØBuO�,CVaROK%'�Ð/)û
ù�¯K.

CVaR´�3þã^���&Y²e,|d$u�AVaR��²þ|d,=

CVaRβπ(q, X) =
1

1 − β

w
π(q,x)<VaRβπ(q,x)

π(q, x)f(x)dx. (4)

Rockafellar� [15]y²
¦CVaRβπ(q,X)�du��z

Fβ(q, v) = v −
1

1 − β
E[v − π(q,X)]+, (5)

=

CVaRβπ(q,X) = Max
v

(

v −
1

1 − β
E[v − π(q,X)]+

)

. (6)

duCVaR�'5|d$u,��½Y²�|d©Ù�¹, �Ñ
|dpuTY²��¹,Ïw�

Lu�Å.u´kÆöJÑ± CVaR�Ï"|d�\�²þ��Ù�^, ù�Ø=�Ä
ºx, �o�
Ï

"|d,=��z“CVaR)|d”

(1 − λ)CVaRβπ(q,X) + λE[π(q,X)], (7)

Ù¥λ ∈ [0, 1].

�ºx���"Èû±��z“CVaR)|d”ª(7)�8I¼ê, ºx¥5��Eû±��z|d

ª(2)�8I¼ê.

3 “CVaR–|||ddd”OOOKKKeee���½½½ddd¾¾¾ÀÀÀüüüÑÑÑ

��EûÚ"ÈûÑl8¥ûü�ª,±¼�øAó�NÏ"|d���8I�,øAó�|d�

πsc(q,X) = p min{X, q} + s(q − X)+ − cq, (8)

�Z)�þ½¾Àþ�

q∗

sc = F
−1
(

c − s

p − s

)

= F−1

(

p − c

p − s

)

. (9)

��Eû�"ÈûÑl©Ñûü�ª: �EûkÀJ1udw,,�"Èû2(½¾Àþ q,�Eû

�"Èû�m/¤²;� StackelbergÆ�.�"Èû´ºx¥5���Z¾Àþ�

q∗

1 = F−1

(

p − w

p − s

)

, (10)

�"Èû´ºx���,��^d“CVaR-|d”Ýþ�,Ù¾ÀüÑkXe(Ø.

½½½nnn 1 ��Eû�1ud�w�,"Èû3“CVaR–|d”8Ie��Z¾Àþ�

1)eλ >
w − s

β(p − s)
,K q∗

2 = F−1

(

1 −
w − s

λ(p − s)

)

;

2)e λ 6
w − s

β(p − s)
,Kq∗

2 = F−1

(

(1 − β)(p − w)

(1 − λβ)(p − s)

)

.

½ny²L§�N¹.



1 2Ï ÛS��:ÄuÂÃ���ºx��øAó�NïÄ 213

ù�,�Eû��`½d�

w∗

2 = arg max
w

{(w − c)q∗

2}. (11)

d½n 1�±wÑ, �½ºxÏf β, �`¾Àþ¬�X� λ �~�~�. �½� λ, �β >
w − s

λ(p − s)
�,�`¾Àþ¬Õáu β;� β 6

w − s

λ(p − s)
�,�`¾Àþ¬�X β�O\~�.`²�Z

¾Àþ�Xºx��ÏfÚ CVaR��O\~�.

�â½n1,�λ >
w − s

β(p − s)
,du1 −

w − s

λ(p − s)
6

p − w

p − s
<

p − c

p − s
,Ïdk q∗

2 6 q∗

1 < q∗

sc;�λ 6

w − s

β(p − s)
�,du

(1 − β)(p − w)

(1 − λβ)(p − s)
6

p − w

p − s
<

p − c

p − s
,Ïd�kq∗

2 6 q∗

1 < q∗

sc.=ÃØ3=«�¹e, ºx

���¹e��Z¾ÀþÑ�$uºx¥5�/e��Z¾Àþ, �,�$u8¥ûü�ªe��Z¾À

þ.ÄÙ�Ï,´Ï�3©Ñûü�ªe,du"ÈûÕg«ú�ÅI¦�½|ºx, Ïd=B´3ºx¥

5�¹e,Ù�Z¾Àþ��$u8¥ûü�ªe��Z¾Àþ,ùB´Spengler31950cJ��“V>

S�A”, "Èû�ºx���Ý�\-Ù; 
¾Àþ, ?�Ú�z
øAó��N�Ã. Ïd�Eû

��Æ��kÄö,�±l�Ó©ú½|ºx,�Ó©�ÂÃ��ÝÑu,ÀJT��ê�üÑÚ�"Èû

O\·��¾Àþ±��øAó�N.

4 ÄÄÄuuuÂÂÂÃÃÃ������êêê������øøøAAAóóó���NNN

4.1 ºººxxx������øøøAAAóóó���NNN½½½ÂÂÂ

Yang�[12]½Â
±CVaR�ºxÝþ�ºx��øAó�N,½ÂXe.

½Â 1[12] é��dºx¥5��EûÚ± CVaR�8I�ºx��"Èû�¤���øAó,��ê

�¢y
øAó�N´�3Tê�e:

1)��øAó�Ï"|d����;

2)�EûÚ"Èû�g�Ï"|dÑØ�$u�g��3|d;

3)"Èû�CVaR�����.

�©÷^ù�½Â, ØLI�ò½Â¥� 3)U¤“"Èû�‘CVaR–|d’�����”. ,	�¦��g

��3|dÑ� 0,=Øë��Å¬¤�� 0.

4.2 ÂÂÂÃÃÃ������êêê���

��ÂÃ��ê� (w,ϕ)(0 < ϕ < 1)´�"ÈûLUw �1ud��Eû|GÀ±,Ó�©�øA

óÂÃ¥ϕ�°�.3ù�ÂÃ��ê�e,"Èû�øAóU¼��|d©O�

πr(q,X) = ϕ
(

p min{X, q} + s(q − X)+
)

− wq,

πs(q,X) = (1 − ϕ)
(

p min{X, q} + s(q − X)+
)

+ (w − c)q,

��øAó�|d� πsc(q,X) = p min{X, q} + s(q − X)+ − cq,ÏøAó��Z¾Àþ�

q∗

sc = F−1

(

p − c

p − s

)

.

du"Èû�¡�X�Ö¯K,�"Èû´ºx¥5¿� ϕp > w�,Ù�Z¾Àþ�

q3 = F−1

(

ϕp − w

ϕp − s

)

.

Cachon� [9]y²
�ê�ëê÷v w = ϕc�,�±¢yøAó��N,¿�"ÈûÚ�Eû©O¼�

�|d�πr(q,X) = ϕπsc(q,X), πs(q,X) = (1 − ϕ)πsc(q,X).
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4.3 ÄÄÄuuuÂÂÂÃÃÃ������êêê������ºººxxx������øøøAAAóóó���NNN

e¡�Ä"Èû´ºx���, ¿�Ù�^d“CVaR)|d”5Ýþ��øAó�N. 3ÂÃ�

� (w,ϕ)(0 < ϕ < 1)ê�e,�â½n1Ó��©Û�,"Èû��Z¾Àþ�

1)e λ >
w − ϕs

βϕ(p − s)
,Kq∗

4 = F−1

(

1 −
w − ϕs

λϕ(p − s)

)

;

2)e λ 6
w − ϕs

βϕ(p − s)
,K q∗

4 = F−1

(

(1 − β)(ϕp − w)

ϕ(1 − λβ)(p − s)

)

.

Ï,�
¢yøAó��N,�¦"Èû��Z¾Àþ��� q∗

sc,=k

1)� λ >
w − ϕs

βϕ(p − s)
,=w < ϕ(s + λβp − λβs)�, q∗

4 = F−1

(

1 −
w − ϕs

λϕ(p − s)

)

.d q∗

4 = q∗

sc,k 1 −

w − ϕs

λϕ(p − s)
=

p − c

p − s
,=w = ϕ(s + λc − λs).

qÏ�ϕ(s + λc − λs) < ϕ(s + λβp − λβs)�du β >
c − s

p − s
.Ïd,�β >

c − s

p − s
�,ê�ëê÷

vw = ϕ(s + λc − λs)�±�y"Èû��Z¾Àþ��� q∗

sc ,¢y�NÏ"|d���z.�
¢yø

Aó��N,��¦¦�Ï"|dØ�$u�g��3|d 0.du"Èû�|d�

πr(q
∗

sc,X) = ϕ
(

p min{X, q∗

sc} + s(q∗

sc− X)+
)

− ϕ(s + λc − λs)q∗

sc

= ϕ (πsc(q
∗

sc,X) + (1 − λ)(c − s)q∗

sc) , (12)

�â 0 < E [πr(q
∗

sc,X)] < E [πsc(q
∗

sc,X)],k 0 < ϕ <
πsc(q

∗

sc,X)

πsc(q∗

sc,X) + (1 − λ)(c − s)q∗

sc
.

2)�λ 6
w − ϕs

βϕ(p − s)
, =w > ϕ(s + λβp − λβs)�, q∗

4 = F−1

(

(1 − β)(ϕp − w)

ϕ(1 − λβ)(p − s)

)

. d q∗

4 = q∗

sc,

k 1 −
w − ϕs

λϕ(p − s)
=

p − c

p − s
,=w =

ϕ(λβp − λβc − βp + c)

1 − β
.

qÏ�
ϕ(λβp − λβc − βp + c)

1 − β
> ϕ(s + λβp − λβs)�duβ 6

c − s

p − s
.Ïd,�β 6

c − s

p − s
�,ê�

ëê÷vw =
ϕ(λβp − λβc − βp + c)

1 − β
�±�y"Èû��Z¾Àþ���q∗

sc ,¢y�NÏ"|d��

�z.�
¢yøAó��N,��¦¦�Ï"|dØ�$u�g��3|d 0.duù�"Èû�|d�

πr(q
∗

sc,X) = ϕ
(

p min{X, q∗

sc} + s(q∗

sc− X)+
)

−
ϕ(λβp − λβc − βp + c)

1 − β
q∗

sc

= ϕ

(

πsc(q
∗

sc,X) +
β(1 − λ)(p − c)q∗

sc

1 − β

)

, (13)

Ó��â 0 < E[πr(q
∗

sc,X)] < E[πsc(q
∗

sc,X)],k 0 < ϕ <
(1 − β)πsc(q

∗

sc,X)

(1 − β)πsc(q∗

sc,X) + β(1 − λ)(p − c)q∗

sc
.

nÜþ¡�©Û,��e�(Ø.

½½½nnn 2 ��Eû�"Èû�¿±ÂÃ�� (w,ϕ)�/ª?1Ü�,�β > (c − s)/(p − s)�,À

Jê�ëêw = ϕ(s + λc − λs),�±¢yøAó�N,Ù¥ϕ ∈

(

0,
πsc(q

∗

sc,X)

πsc(q∗

sc,X) + (1 − λ)(c − s)q∗

sc

)

,

�β 6 (c − s)/(p − s)�,ÀJê�ëêw = ϕ(λβp − βc − βp + c)/(1 − β),�±¢yøAó�N,

Ù¥ϕ ∈

(

0,
(1 − β)πsc(q

∗

sc,X)

(1 − β)πsc(q∗

sc,X) + β(1 − λ)(p − c)q∗

sc

)

.

½n 2L²�â"Èûºx��Ïf�ØÓ, ÀJ·��ÂÃ��ê��±¢yøAó��N,l�
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�“8Nn5”. l½n2¥��±wÑ� β > (c − s)/(p − s)�,="Èû�ºx��Ïf���½�§Ý,

ÂÃ��ê�ëêòØ2Éù�ºxÏf�K�.

½½½nnn 3 ��Eû�"Èû±þãÂÃ��ê�?1Ü�,

�β > (c − s)/(p − s)�,"Èû�Ï"|d� ϕ (E [πsc(q
∗

sc,X)] + (1 − λ)(c − s)q∗

sc) ,

�λ 6 (w − ϕs)/(βϕ(p − s)),"Èû�Ï"|d� ϕ (πsc(q
∗

sc,X) + (β(1 − λ)(p − c)q∗

sc)/(1 − β)).

¿�ϕ(1−λ)(c−s)q∗

sc�ϕβ(1 − λ)(p − c)q∗

sc/(1 − β)Ñ´λ�üN4~¼ê, ϕβ(1 − λ)(p − c)q∗

sc/(1 − β)

�β �O\O\.

½n3L²"Èû�Ï"|d�øAó�N|d� ϕ°��ϕ(1−λ)(c−s)q∗

sc½ϕβ(1 − λ)(p − c)q∗

sc/

(1 − β)�Ú,�ºx¥5�/e�"ÈûÏ"|dÓ��øAó�N|d� ϕ °��', ϕ(1 − λ)(c −

s)q∗

sc½ϕβ(1 − λ)(p − c)q∗

sc/(1 − β)�±)º�, du"Èû�ºx��, �EûØ�Ø��"Èû�õ

�“|d-y”, ±��Ùºx�Ä,Ú�ÙO\¾À.¿�T“|d-y”�ºx��ÏfÚ CVaR��O

\O\,`²"Èû�´ºx��.,�EûÒ�I�|G�õ�|d-y,ùé�Eû3ÀJÜ�º�

�k�½���¿Â.

�´l,��¡w,duÀJØÓ�ϕ�,�±¦���øAó��N|d�±3¦��m?1?¿

�©�,Ïd�ªäN�©�(JK�6u¦��g�?d�dUå.

5 ���ÄÄÄ"""ÈÈÈûûû¿¿¿������½½½ddd���¾¾¾ÀÀÀüüüÑÑÑ

��Eû3Ó��½|ÏLü�"Èû("Èû I�"Èû II)�ÈT�¬, T�¬�½|"È

d� p,oNI¦�X, Ù©Ù¼ê�F ( · ).�EûÀJÜ·�1ud w±��zÏ"|d,±k

ØÓºx�Ý�"Èû©OÀJ�g�¾Àþ q1½ q2,±��zÙÏ"�^.�
Lã�B,©O

±CVaRβ1
π(q1,X)�CVaRβ2

π(q2,X)��"Èû I�"Èû II�ºxÝþ.

"Èû I �"Èû II�m�3î�¿�'X, "Èû I �I¦þX1 Ú"Èû II �I¦þX2 þÉ�"

ÈûI¾Àþ q1�"Èû II ¾Àþ q2��ÓK�,=kX1 = Xq1/(q1 + q2), X2 = Xq2/(q1 + q2).

Äk, ©Û3�Eû�½1udw �"Èû�¾ÀüÑ q1(w) � q2(w). PX1�X2�©Ù¼ê

�F1(·)�F2(·),�â½n 1��"ÈûI�"Èû II �¾ÀüÑ©O÷v

q1(w) = F1
−1

(

(1 − β1)
p − w

p − s

)

= F−1

(

(1 − β1)
p − w

p − s

q1(w) + q2(w)

q1(w)

)

(14)

q2(w) = F2
−1

(

(1 − β2)
p − w

p − s

)

= F−1

(

(1 − β2)
p − w

p − s

q1(w) + q2(w)

q2(w)

)

(15)

éþ¡Nash�Æ�þï¦),�±(½"Èû�¾ÀüÑ q1(w)� q2(w),?ÏL`z¯K Max
c<w<p

(w−

c) (q1(w) + q2(w))�±(½�Eû�½düÑ w.

lª(14)�ª(15)�� q1(w)F (q1(w))/(q2(w)F (q2(w))) = (1 − β1)/(1 − β2).

þªL²,�½"Èû I(½"Èû II)�ºx�Ý,"Èû II(½"Èû I)�¾Àþ�Ùºx���Ý�O

\~�.½ö`,"Èû I½"Èû II �¾Àþ�Ùºx ÐÏf β1½ β2�3X��'5.

6 (((ååå���
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CVaRÚÏ"|d�\�²þ��Ù�^¼ê,ïÄ
"Èû�¾ÀüÑ±9dd�øAó�5�K�.

ïÄL²,"Èû�ºx��\ì
V>S�A, �z
øAó�Ã,�ù«�z�Xºx��Ïf

ÚCVaR��O\\ì; ��Eû�"ÈûU±Ü��^�, �Ó©úºx�Ó©�ÂÃ, ÀJT�

�ÂÃ��ê��±¢yøAó��N; ��3ØÓºx�Ý"Èû�î�¿��,ØÓ"Èû�¾Àþ

�Ùºx��Ïf�m�3X��'5.
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du

Max
q

(λE[π(q, X)] + (1 − λ)CVaRβπ(q, X)) = Max
q

(

λE[π(q, X)] + (1 − λ) Max
v

{v −
1

1 − β
E[v − π(q, X)]+}

)

= Max
q,v

(

λE[π(q, X)] + (1 − λ)

(

v −
1

1 − β
E[v − π(q, X)]+

))

,

u´PG(q, v) = λE[π(q, X)] + (1 − λ)

(

v −
1

1 − β
E[v − π(q, X)]+

)

,éz��½� q,k

∂G(q, v)

∂v
= (1 − λ)

(

1 −
1

1 − β
E[1v>π(q,X)]

)

= (1 − λ)

(

1 −
1

1 − β

(w q

0
1v>(p−s)x+(s−w)qf(x)dx +

w +∞

q
1v>(p−w)qf(x)dx

))

= (1 − λ)

(

1 −
1

1 − β

(w min
(

q,
v+(w−s)q

p−s

)

0
f(x)dx +

w +∞

q
1v>(p−w)qf(x)dx

))

=















(1 − λ)

(

1 −
1

1 − β

w v+(w−s)q
p−s

0
f(x)dx

)

, v 6 (p − w)q

(1 − λ)

(

−
β

1 − β

)

, v > (p − w)q,

(16)

Ïd3 (p − w)q?k
∂−G(q, v)

∂v

∣

∣

v=(p−w)q = (1 − λ)

(

1 −
1

1 − β

w q

0
f(x)dx

)

,

∂+G(q, v)

∂v

∣

∣

v=(p−w)q = (1 − λ)

(

−
β

1 − β

)

6 0.

Ù¥
∂−G(q, v)

∂v
Ú

∂+G(q, v)

∂v
©OL«G(q, v)é v�� �êÚm �ê.

1)e
∂−G(q, v)

∂v

∣

∣

v=(p−w)q < 0,KG(q, v)����: v∗÷v v∗ < (p−w)qÚ 1−
1

1 − β

w v∗+(w−s)q
p−s

0
f(x)dx = 0,ù�,

G(q, v∗) = λE[π(q, X)] + (1 − λ)

(

v∗ −
1

1 − β

)

.lk

dG(q, v∗)

dq
=

∂G(q, v∗)

∂q
+

∂G(q, v∗)

∂v

dv∗

dq

= λ (s − w + (p − s)E[1X>q]) + (1 − λ)

(

(1 − β)−1(s − w)
w v∗+(w−s)q

p−s

0
f(x)dx

)

+ 0

= λ(s − w) + λ(p − s)
w +∞

q
f(x)dx + (1 − λ)(s − w),

u´, ���: q∗2÷v
w +∞

q
f(x)dx =

w − s

λ(p − s)
, = q∗2 = F−1

(

1 −
w − s

λ(p − s)

)

, Ù¥λ >
w − s

β(p − s)
�ycJ^

�
∂−G(q, v)

∂v

∣

∣

v=(p−w)q < 0¤á.

2)e
∂−G(q, v)

∂v

∣

∣

v=(p−w)q > 0,K v∗ = (p − w)q,ù�,

G(q, v∗) = λE[π(q, X)] + (1 − λ)

(

(p − w)q −
1

1 − β

w q

0
((p − s)q − (p − s)x)f(x)dx

)

,

l
dG(q, v∗)

dq
= λ (s − w − (s − p)E[1X>q ]) + (1 − λ)

(

(p − w) − (1 − β)−1(p − s)
w q

0
f(x)dx

)

= λ(s − w) − λ(s −

p)
w +∞

q
f(x)dx + (1 − λ)(p − w) − (1 − λ)(1 − β)−1(p − s)

w q

0
f(x)dx.

u´���: q∗2 ÷v
∫ q

0
f(x)dx =

(1 − β)(p − w)

(1 − λβ)(p − s)
,= q∗2 = F−1

(

(1 − β)(p − w)

(1 − λβ)(p − s)

)

,Ù¥λ 6
w − s

β(p − s)
�ycJ^

�
∂−G(q, v)

∂v

∣

∣

v=(p−w)q > 0¤á. y..


