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πi = si ×
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�
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 �

�
��� #�

���� ��
"�
�! 
���
����� �# ������� #�
 
�
��� 
�
�2� ��� 
�� �	� 
�
����
��� ���
��% 5�
��

��� Ai 
� ������'� F ! ���� (
� "��� �� ���� 
� �������'� �����
���
� 
� 
�� �������
��
��
! 
��
��� ���
������ ��
��
 ���
� "�
���
 ������ 
� ��"�
  
�(
  �
 �����
���
% ��
����
� 
�� 
����
��� ��
�����
�� 
�
����
��� ���
�� �� AM ! 
� ������
� �
 �� 
�� 
�
����
���
���
�� 
��
 "���� �� ������ �� � ���� ��� ������ ��
"�
�%

1�



���#�
� )�� �����
�� �� 
�� ��� �# �������
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"��� 
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�
����
��� ���
�� �� A ��

V (P (A))� �� �
�������
 ��
 ���

+ F (A)� �� �
������ 
�
����
���  
�(


+ [P (A)− C −A]Q(P (A))� �� �

�
���  
�(
 �� (��� ��
"�
�

, )F*

"���� ��� ��(�� 
�
V (P (A)) + [P (A)− (C + cT )]Q(P (A)) .

�� ��� "���� �� ��
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��� �� ������'�� �� ��
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�� .	� ���� ���
�� �E��� 
� 
�� ���
 �#
���� �����&

P (AW ) = C + cT ,
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��% 	��� ����
�� (���$
���� �����
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��� �E��� 
� 
�� 
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����� ���
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 �����! ������ C + cT %
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�� �� �E��� 
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��
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�
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�� �E��� 
� ���
&

AW = cT %
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 ��


� �� ��� �� A �� 
��� �������
� �����% .�
�
! "� ��
��� 
�� �E�����
��� ���� ���
��� �����
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�� ��
��
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��
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� �� ��������� �# �
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�

�
v(pi) +

�

�
v(p̂i)− ri = ui )C*
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v(pi) +
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v(p̂i)− ui +

�
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(pi − cO − cT )q(pi) +
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��
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p = cO + cT ; p̂ = cO + a , )�*
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�

M(a) ≡ (a− cT )q(cO + a) )J*

#�
 
��  
�(
 #
�� �	� 
�
����
��� "��� 
�� �	� 
�
����
��� ���
�� �� a% .
�� )I* ���
)�*! ��
"�
� i3�  
�(
 ��

πi = si × [ri − f + (1− si)M(a) + F (A)] . )1�*

;� 
������ )G* �� ���� 
��
 (
� i3� ��
��
 ���
� si ��
��(��

si =
1

2
+

rj − ri + (2si − 1) (�v − v̂(a))

2t
,

"��
� �v ≡ v(cO+cT ) ��� v̂(a) ≡ v(cO+a)% 4������ 
��� �� ����
�� �� 
�
�� �# si �� ���� 
��


si =
1

2
−

ri − rj

2 (t− (�v − v̂(a)))
% )11*
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r = f + t− F (A)− �v + v̂(a) % )1�*
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u = �
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�
v̂ − r = F (A)− �

�
v̂(a) + �
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�v − f − t . )1@*
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� ���
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� ��
� 
�� 
�
����
��� ���
��� A ��� a )�
 ����
 #�
 A
� 
� 
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Π(a) = �
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M(a) + v̂(a) + t− �v . )1G*
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Π′(a) = �

�
{(a− cT ) q

′(cO + a)− q(cO + a)} !
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��� "��� a = cT % -� �
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� ���$

��� �*! ������ ��
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 ��� ���
��� �� ����� �
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N =
1 + λ(2v� − r� − r�)

1− λ(�v + v̂(a))
; ni =

N

2
+

�

�
(1 + λt)(rj − ri)

t− (1 + λt)(�v − v̂(a))
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γ(a) ≡ −
∂ni

∂ri
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1 + 2tλ− 2λ(1 + λt)�v

D
; �(a) ≡

∂nj

∂ri
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1− 2λ(1 + λt)v̂(a)

D
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Λ′(cT ) = −q(cO + cT )

�
1− 2λ�v(1 + λt)

1 + 2tλ− 2λ�v(1 + λt)
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a�c�

= −
λNΛ′
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a�c�

=
2λQ(C + cT )− λNΛ′

1 + λ�Λ− 2λ�v
> 0 ,
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dΠ

da






a�c�

= NN ′Λ + �

�
N�Λ′ = NΛ

2λQ(C + cT )

1 + λ�Λ− 2λ�v
+N�Λ′

�
1

2
−

λ�Λ

1 + λ�Λ− 2λ�v

�
.
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πi = ni [ri − f + njM(ai) + F (ai)] %
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ni =
1

D̃
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γ ≡ −
∂ni

∂ri
=
1 + 2tλ− 2λ(1 + λt)�v

D̃
; �i ≡

∂nj

∂ri
=
1− 2λ(1 + λt)v̂(ai)
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.
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∂ri
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