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Abstract E-commerce platform plays an important role in Chinese economy and industrial structure

transformation. Based on characterizations of operations and crisis subsideis of e-commerce platform,

from the perspective of financial subsidies, we build a theoretical model to analyze the optimal strategies

and benefits of e-commerce platform subsidies, in order to describe the differences and interactions among
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different platform subsidies. We find that: 1) for single subsidy strategy, when the crisis is relatively

serious, only the /blood transfusion0type strategy can help the retails, such as provision of loans; by

contrast, when the crisis is relatively moderate, the/haemospasia0type strategy is more effective, such as

exemotion or delay in collecting usage fees; 2) for the mixed subsidy strategies, the benefit of platform and

the scale of crisis subsidies increase (decrease) with the degree of the severity of crisis when the platform

has no (has) capital constraints; 3) compraring to outside financial institutions such as banks, e-commerce

platform is more efficient: considering the symbiosis relationship, platform is willing to sacrifice short-term

revenues in exchange for long-term income. Our study provides a framework to analyze strategies and

benefits of e-commerce platform subsidies as well as a new perspective to understand how the e-commerce

platform provide efficient financial subsidies due to the symbiosis relationship.

Keywords crisis subsidies; e-commerce platform; positive externality; optimal strategies; symbiosis rela-

tionship
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ÍÏüÑ9Ù�m��p�^: 1)�\7è��±; 2)~�²�u7; 3)ò�Â�²�u7. (Ü1), 2)

Ú3) U�NÑ²��õ«ÍÏüÑ|Ü. äN/, ²�~��Øò�Â�u7Ì�Ly3²�u�È

ÏÐu�Öb!~�²�ÑÖ¤; ²�~��ò�Â�u7Ì�Ly3²�u�ÈÏ"u�Öb!ò

�Â�|E�ÑÖ¤. d	, 3¯a5©Û¥, �©ò?�Ú�	ü$�ÈQ7'~éþï�K�±�

x~�Q7é\7è��K�10.

l=�!®À!©õõ�IS�.>û²��ÍÏ��5w, �©ò²�ÍÏ�¯�^S{zX

e: Äk, ²�(½ÍÏ�Y, \7è��â²�ÍÏ�Y�²����±. ,�, ²�l/±¶ü¥

çÀÑ�A�/±è�,¼�/±�\7è�Ý\Ð©]7 (�½¤�9²�u7�)±3²�þmÐ

�È�Ö.��,3�ÈÏ",è�¼��ÈÂ\,���±¿�²��B�ÈQ7. du¡��Èþ�

Ø(½5, \7è��U��, ��ºxd²�«ú. ¯�^SXã 1 ¤«.

2.1 Ä�b�

du­�âuú�¯�ÊHäk�u×�!Å9��2!K��©���A:, �©3d=�Ä

���È±Ï, X­�x�Åu)�>û²�é\7è��ÍÏ��ÚÍÏ�Ã. �©=�Ä���

È±Ï,´Äò�Â�u7Ny3²�u7Â�u)3ÏÐ½öÏ". Ïd, �©b�u)�Å�\7

è�¡���	)�6Ä5"�, 
¿Ø�x\7è�6Ä5;Ü�¤Ï. E¤6Ä5"�d3��

Ï�U´: 1) ¼���ÅE¤
þ��È±Ï���; 2) ¼���Å��è��ÏÕ1�±JÝ\�;

3)�Ï¤I	ï��á�d�þ,½ö�Ï$E¤�O\¦�\7è�I��õ�6Ä5. �
�Ð

6 �']�w«, 2019 c=88!ÿ¬�!W·�!́ �	!39m�>û²��U'Ê, Ù¥, ]7óä�´Ø¨ù


>û�Ì��Ï��. ]�5
: y ��, http://31.toocle.com/detail–7742639.html.

7 ±/#)¡ö0¼��~, 3��ÐÏ, duÔ6NXJ±�~$=, \7è�¡�¾ü!ÅÖ��ºx, ?
��Ù

�r6�½]7ó^ä�. ¥IÕ1��¬B¬�
2²�Ñ¼��U���þ¥��è�6Ä5dk. ]�5
: #

Lã², http://finance.sina.com.cn/zl/china/2020-05-11/zl-iirczymk1042152.shtml?tj=none.

83­�âuú�¯�¥,è��¬¡�øAó¥ä!è�)�Uåeü!�¤öI¦~ò�Ù¦ºx,�©¿�L«6

Ä5;"´���ºx5
, 
=´ò©Û�­%8¥36Ä5ÀÂþ.

9 l�Ï5w, ¼���>û²��5
#�uÐÅ�. �XÔ6NX¯�¡E, ²LÅìl�e=��þ, l�>²L

=�ål²L. ù¦�<���¤Åì�þz, �	Ú¯4_³
þ. ¤±, ¼�é\7è���Ï�ÈUåK�Ø�.

103�©¥,�Ä� 1)ü$Q7'~Ú~�u7�3�½�O�'XÚ 2)�.¦)�E,§Ý,Øòü$Q7'~�

�ûüCþ, 
´3¯a5©Û¥�	ÙK�.
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(a) £ã
�²�û½Øò�Â�u7��¯�^S

(b) £ã
�²�û½ò�Â�u7��¯�^S

ã 1 ²�ÍÏ�ë�ÌNûü^S

/£ã��ï�ÅÀÂe²�é\7è��ÍÏ�., Äuþã>û²�¤^(�±9ÍÏüÑ�Ì

�A�, �©�Ñ±eÄ�b�.

²� b�3�É��ÅÀÂ�, ²��¤^(�d²�u7 K̄ Ú�ÈQ7'~ (1− α) �¤. ²

�3�ÈÏÐÂ�²�u7 K̄, 3�ÈÏ"Â�\7è� (1 − α) '~��ÈÂ\. �É��ÅÀÂ

�, ²��±æ�u��±!~�u7±9ò�Â�u7��ªÍÏ\7è�. äN/, ëê r L«²

��\7è�u��±�|Ç, ëê K L«~��²�Â��u7, ëê ψ L«²�Ó¿ (ψ = 0) ½

öØÓ¿ (ψ = 1)ò�Â�u7. ²��]7���]7^u�\7è�u��±,b�²��]7¤

�� Cp. Ó�, ²�u��±�o]75�´k��, b�Ù]75�� γ. �¤kû[���±o�

puo]75� γ �,²�ò`k���VÇ�$�\7è�u��±. d	,�©b�>û²��½

��±|Çþ�� r̄.

\7è� Äk, b�3�É��ÅÀÂ�, �
3²�þ?1�È, 3z��È±ÏÏÐ, \7è

�þIÝ\�½¤� C (~Xz�^u|G<ó!�o!$E��¤^) Ú²�u7 K̄ (XJ²��æ

�ÍÏ�Y). Ïd, \7è��Ð©oÝ\�±L«� (C + K̄). Ùg, �Ä�Åéu\7è��K�.

du�ÅK�
þ���È±Ï, ~�
\7è��gk]7, ¦� E < C + K̄, ��è�¡�6Ä5

"�11,=gk]7 E Øv±|G�ÈÏÐ�oÝ\. Ïd, �©^ëê ψ = C + K̄ −E £ãÉ�ÅK
�§Ý. ψ ��L«6Ä5"���, \7è�É���ÅÀÂ��.

11 �Å�¬K���È±Ï, ¦�è���ÈUåeü. �Ä�dg/#)¡ö0¼�¥, 3¼���ÐÏ, duÔ6

NXJ±�~$=, \7è�¡��½�¾ü!ÅÖ��ºx, ?
��Ù�r6�½]7ó^ä�. ��XÔ6NX

¡E, �e²LÅì=��þ, �>²LÅì=�ål²L, �	Ú¯4_³
þ. Ïd3�©©Û¥, éu�ÅÀÂ�

?ØÌ�Ny3è��gk]7á". d	, 3�©¥, òØ�Ä�Åép!$�ÈÂ\�K�. ù´Ï��ÈUåÚ

p!$�ÈÂ\�Óû½Ï"ÂÃ.
Ï"ÂÃ´K�\7è���ÍÏ!>û²�¢�ÍÏ�ª±9K�ÍÏ�ÃÚ

(J�Ì�Ï�. Ïd, �©=ÏL�Ä�Åéè���ÈUå�K�NyÏ"ÂÃ�Cz. Ó�, �©ò©Û�­:

�3\7è�gk]7Øv��¹, 
��ÄÜ©è�gk]7¿v�¹. ù´Ï�3�©��.�½e, �k�è�

gk]7Øv�, è�â¬�±. Ó��è�gk]7¿v�, ò�½~�Â�u7�K�3ü�ÍÏüÑ��x¥k

¤Ny.
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L2 �©¤�9�ÎÒ9¹Â

	)ëê

E è�gk]7 K̄ ²�u7

C �½¤� (1 − α) ²�Q7'~

V p�Èþ�è�Â\ pi �ÈUå (¼�p�Èþ�VÇ)

p̄ �p�ÈUå p �$�ÈUå

γ ²�/�]75� Cp ²�]7¤�

r̄ {½�p�±|Ç

ûüCþ

r �±|Ç K ~��²�u7

ψ ò�Â�u7 $ è�/�Ý�ûü

b�è�¼�ÍÏ½öK]�?1�È, �ÈÂ\É½|Cz�Ï��K��3Ø(½512. Ó

�b�É��ÅÀÂ�\7è��êþIOz� 1,ØÓ\7è�¼�p�ÈÂ\�VÇØÓ,�©¡

��\7è����ÈUå pi. Ø���5, aq Dell’Ariccia Ú Marquez[21], �©b�É��ÅÀÂ

�\7è�UìÙ�ÈUåþ!©Ùu [p, p̄]13. þãb�L²ØÓa.!ØÓUå�è�ÑÉ�
6

Ä5ÀÂ, ùNyÑ¼�ÏmXÚ5K��;.A:. 
3~�e\7è�É��6Ä5ÀÂØ´X

Ú5�, �õ�´ü�è���N¯K, Ó��  �è��A�k'. ~X, 3~�e�U=k$�

ÈUå�è�É�6Ä5ÀÂ. äN/, \7è� i ±VÇ pi �ª¼�p�ÈÂ\ V , ±VÇ (1 − pi)
¡�$�ÈÂ\ V . ��Ä\7è��±���ºx, aq Dell’Ariccia Ú Marquez[21], �©b��\

7è�¼�$�ÈÂ\�, ÙÂ\Øv±|G�±±9ò��u7¤��. ÏdØ���5, �©b�

V = 0. pi ��¿�Xè���ÈUå�r, �k�U¼�p��ÈÂ\, Ïd����±����V

Ç�$. �ÈUå´\7è��hk&E, ²��
)\7è��ÈUå�©Ù, �ØUO(��äN

,�è���ÈUå. �
�ã�B, 8B�'�ÎÒ`²XL 2 ¤«.

2.2 ë�ÌN�ûü

²�ÍÏ�ë�ÌN�)>û²�ÚÉ��ÅÀÂ�\7è�. �ë�ÌN�ûü©�±en�

�ã: 1) >û²��ûü, =>û²�úÙÍÏ�Y, �)u��±!~�u7±9ò�Â�u7�Í

Ï�ª. 2) \7è��ûü, =\7è��â>û²��ÍÏ�Yû½´Ä/±. 3) >û²���±

©�, =����±o�puo]75� γ �, ²�ò`k���VÇ�$�\7è�u��±.

2.2.1 \7è�ûü

3�ÈÏÐ, É�ÅÀÂ�è�]7á", Ùgk]7 E Øv±|G�ÈÏÐ�oÝ\ C + K̄,

= E < C + K̄14. e�½>û²��ÍÏüÑ {r,K, ψ}, KÉ�ÀÂ�\7è��]7"�� (C +

Kψ − E)+. � E ≥ C + Kψ, =É�ÍÏ�\7è�gk]7�uÐ©Ý\�, \7è�ØI��

±. � E < C + Kψ �, \7è�I��²����±, �±7�� C + Kψ − E. nþ, �©^ëê

L = (C +Kψ − E)+L«3�ÈÏÐ\7è���±�, =]7"�.

e\7è�û½ë���È±Ï15 �3�ÈÏ"¼�p�Èþ�,Ù�ÈÂ\� V . ,�,\7è

�|GQ7 (1− α)V �²�¿���±. d	, �²�ÀJò�Â�u7, = ψ = 0 �, Ï"\7è�

I|Gu7. Ïd, e\7è�¼�p�Èþ, �Ø²�¤^�, \7è��J{�

αV −K(1− ψ)− (1 + r)L. (1)

e (1) ª�u", K\7è�¬\Ù»�, Pd��ÀÂ\� 0. nþ¤ã, ¼�p�Èþ�, \7è�

12 b�Ø(½5�ÈþP� Q, Ù÷v��©Ù��ÅCþ, = Pr(Q = Qmax) = pi, P r(Q = Qmin) = 1− pi. ù¿�X
\7è��U¡�ü«G�: p�ÈþÚ$�Èþ. Ø���5, �©b� Qmin = 0. �½�Èþ, 3�ÈÏ", è��

�È|d�P� QRQ, Ù¥ RQ �ü �¬�È|d. Ïd, p�ÈþG�eè���ÈÂ\� V = QmaxRQ. $�È

þG�eè���ÈÂ\� 0.

13b��É��ÅÀÂ�,è�UìÙ�ÈUåþ!©Ùu [x, x̄]. ¼�����XÚ5ºx,K�
¤k3²�þ�\

7è���ÈUå. �©b�¼�é�ÈUå�K�dëê ζ < 1 �x, Ïd�±�� p = ζx ±9 p̄ = ζx̄

14 3�É��ÅÀÂ�, �ÈUå���úi�Ï"ÂÃ��uÙ|Ñ, = xαV ≥ C + K̄.

15 \7è�iû½´Äë���È±Ïd�`z¯K (Pi) ±9�`ûü $i ∈ {0, 1} �x.
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�ÀÂ\ Π �

Π = (αV −K(1− ψ)− (1 + r)L)+. (2)

e\7è��ª¼�$�Èþ, K\7è���ÈÂ\� 0. è�ØU���±, \Ù»�, Ó�Pd

��ÀÂ\� 0. �©^ëê $ = {0, 1} £ãè���Èë�ûü (Ó�£ã
/�ûü): � $ = 1

�, è�ÀJ/�]7 L = (C + Kψ − E)+ ¿ë���È±Ï. =¦Ø�3]7"�, �©�b�ù


è�¬�²����±, ØL�±�7��". � $ = 0 �, è�Øë���È±Ï, �Ø¬/�]

716. Ïd, Cþ $ Ó�£ã
�±±9�Èë�ûü. d	, eè�ÀJ�±, 3�ÈÏÐØ�±	,

�I�Ý\gk]7 (C + Kψ − L). Ïd, ëì Dell’Ariccia ÚMarquez[21], �ÈUå� pi �\7è�

i �/�ûü`z¯K�Lã�

(Pi) : max
$i∈0,1

$i[piΠ− (C +Kψ − L)].

þã`z¯KL², �è�Øë���È±Ï�, Ï"ÂÃ�"; 
�è�ÀJë���È±Ï�, è

��Ï"ÂÃ�Ï"Â\ piΠ ~�Ð©Ý\¤� (C + Kψ − L). `z¯K (Pi) ½Â
ü�\7è�

i �/�ûü`z¯K. d`z¯K (Pi), �½²��ÍÏüÑ�, �ÈUåpu p∗ ∈ [p, p̄] �è�ò¬

�²����±¿Oyud�È±Ï?1�È. ù´Ï��ÈUåp�è��±¼��p�Ï"ÂÃ

±|G²�Â��¤^. Ïd, ���±�\7è��'~�

n(r,K, ψ) =
p̄− p∗

p̄− p
, (3)

Ù¥ p∗ = p∗(r,K, ψ) �ë���È±Ï��.\7è���ÈUå, de©ª (11) �x.

2.2.2 ²�ÍÏûü

duÉ��ÅÀÂ,²�3�ÈÏÐò�\7è�JøÍÏ,ÍÏüÑd {r,K, ψ}5£ã. eo�

��±5���L²��]7�å, =

n(r,K, ψ)(C +Kψ − E)+ ≤ γ, (4)

K¤k���±�è�þ�¼�K]. d�¼�ÍÏ�è�'~ N(r,K, ψ)�

N(r,K, ψ) = n(r,K, ψ). (5)

Ó�, �âþ!©Ù�A�, d�²�¤¡�è��±�²þ�þ (\7è��²þ�ÈUå) �

q(r,K, ψ) =
p̄+ p∗(r,K, ψ)

2
. (6)

��,eo���±5��u²��]7�å, ²�ò`k���VÇ�$�\7è�u��±. d�

¼�ÍÏ�è�'~ N(r,K, ψ) �

N(r,K, ψ) =
γ

(C +Kψ − E)+
. (7)

Ó�, d�²�¤¡�è��±�²þ�þ�

q(r,K, ψ) = p̄−
p̄− p

2

γ

(C +Kψ − E)+
. (8)

²��ÍÏÂ\düÜ©|¤: �±Â\Ú²EÂ\. «Ou	Ü]7�,~XÕ1='5�±Â

\, ²��òÏLÂ�u7Ú�ÈQ7��ªl\7è��±Y²E¥¼| (�)'X)17. Ïd, ²�

�`z¯K�Lã�

(P1) : max
r,K,ψ∈{0,1}

π = N(r,K, ψ)︸ ︷︷ ︸
ÍÏ'~

R(r,K, ψ)︸ ︷︷ ︸
ÍÏÂ\

,

s.t.


N(r,K, ψ)(C +Kψ − E)+ ≤ γ,

0 ≤ r ≤ r̄,

0 ≤ K ≤ K̄,

16 ��±� L = (C +Kψ −E)+ �"�, \7è��]7"��", =¤k�\7è�ÑØI����±. �d�e\

7è��Ý\)��I�Ï"ÂÃpug��Ý\¤�. Ïd $i £ã\7è��ë�ûü.

17 �,�.�Ä>û²���±Â\, �¿��xò�u7�|E��. ��¡, �±|Ç´²��ûüCþ, ,��

¡, |E���é�±Â\
ó�$.



1 XXXÏ xd�, �: ­�âuú�¯�e�>û²�AéÞ� 9

Ù¥

N(r,K, ψ) =


p̄− p∗(r,K, ψ)

p̄− p
, e

p̄− p∗(r,K, ψ)

p̄− p
(C +Kψ − E)+ ≤ γ,

γ

(C +Kψ − E)+
, e

p̄− p∗(r,K, ψ)

p̄− p
(C +Kψ − E)+ > γ,

(9)

R(r,K, ψ) = [ψ + (1− ψ)q(r,K, ψ)]K + q(r,K, ψ)(1− α)V︸ ︷︷ ︸
²EÂ\

+ [q(r,K, ψ)(1 + r)− (1 + Cp)](C +Kψ − E)+︸ ︷︷ ︸
�±Â\

,

q(r,K, ψ) =


p̄+ p∗(r,K, ψ)

2
, e

p̄− p∗(r,K, ψ)

p̄− p
(C +Kψ − E)+ ≤ γ,

p̄−
p̄− p

2

γ

(C +Kψ − E)+
, e

p̄− p∗(r,K, ψ)

p̄− p
(C +Kψ − E)+ > γ.

ª (9)�ã
>û²���±©�18. >û²�ÍÏ�8I¼ê´|d��z, ù´Ï�>û²�

¿��¬Oyö, >û²��ÍÏ�´3�ÄÙg�ÂÃ��z��¹e?1ÍÏ. 3>û²��8

I¼ê¥, ÍÏÂ\�¹k²E5Â\, ùNyÑ>û²��\7è���)´Ny3du\7è�

�±�²��5�5�ÂÃ, Ïd>û²�ò¬�¿ã+áÏ|Ã±���Ï|Ã. e©òæ^_�

¦){. Äk, 31 3!¥, �½>û²��ÍÏûü {r,K, ψ}, ¦)�ÈUå� pi �\7è�i��`

�±ÀJ¯K (Pi). ,�, \o¤k\7è�ûü�����±�\7è�'~ (�6u p∗(r,K, ψ)).

��, 3dÄ:þ¦)Ñ²��`z¯K (P1), ©O��>û²��ü��`üÑ (1 4 !)!3ÄO

�.e�|Ü�`üÑ (1 5 !) Ú3���.e�|Ü�`üÑ (1 6 !).

3 \7è�ûü�¦)©Û

�!Äk¦)>û²�þü�\7è���±ûü, ,�Äuü�è���±ûü¦)\o��

±I¦. e�½>û²��ÍÏûü {r,K, ψ},¦)�ÈUå� pi �\7è�i�`z¯K (Pi)��e

ã\7è�'u´Äë���È±Ï��`ûü

$∗i =

{
1, epiΠ ≥ C +Kψ − L,

0, epiΠ < C +Kψ − L.
(10)

ª (10)¿�X��ÈUå� pi �\7è� i�Ï"ÂÃpug��Ý\¤��19,\7è�òë\�

�È±Ï20.

�e5�!ò¦)\o��±I¦. b��½>û²��ÍÏûü {r,K, ψ} Úü�\7è��
ë�ûü, �ÈUåpu p∗ �è�ò¬Oyu��È±Ï?1�È¿�²����± (�±�� L =

(C +Kψ − E)+)21, =

$∗i =

{
1, epi ≥ p∗,

0, epi < p∗.

Äuþã©Û,b��½>û²��ÍÏûü {r,K, ψ},Kë���È±Ï��.\7è���ÈUå
�±L«�

p∗ =



p̄, eΠ <
C +Kψ − L

p̄
,

C +Kψ − L
(αV −K(1− ψ)− (1 + r)L)+

, e
C +Kψ − L

p̄
≤ Π ≤ C +Kψ − L

p
,

p, eΠ >
C +Kψ − L

p
.

(11)

18 =eo���±5���L²�]7�å, K¤k����±è��±¼�K]; ��, eo���±5��u²�

]7�å, ²�ò`k���VÇ�$�\7è�u��±.

19e�½>û²��ÍÏûü {r,K, ψ},\7è�o�Ð©Ý\¤�� C+Kψ. �Ø²�u��/± L = (C+Kψ−E)+,

è�g��Ý\� C +Kψ − L.

20 ��¡, ��±� L = (C + Kψ − E)+ î����, $i £ã
\7è���±ûü. �Ä��k¼��±�\7è

�âUUYÝ\���È±Ï, Ïd, $i �£ã
\7è��ë�ûü. ,��¡, ��±� L = (C +Kψ − E)+ �"

�, \7è��]7"��", =¤k�\7è�ÑØI����±. �d�e\7è��Ý\)��I�Ï"ÂÃp

ug��Ý\¤�. Ïd$i E�£ã\7è��ë�ûü.

21 =¦Ø�3]7"�, �!�b�ù
è�¬�²����±, ØL�±�7��".
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Ó�,�Ä�É�ÅÀÂ�\7è�UìÙ�ÈUåþ!©Ùu [p, p̄],Ïd,���±�è�'~�±

L«�

n(r,K, ψ) =

∫ 1

0

$if(i)di

=



0, eΠ <
C +Kψ − L

p̄
,

p̄− p∗(r,K, ψ)

p̄− p
, e

C +Kψ − L
p̄

≤ Π ≤ C +Kψ − L
p

,

1, eΠ >
C +Kψ − L

p
.

(12)

Ù¥ f(i) ´ [0, 1] þ�þ!©Ù�VÇ�Ý¼ê. ª (12) L²�±Y²E�Ï"ÂÃv
��, ¤k

É�ÀÂ�\7è�þ¬�²����±; �±Y²E�Ï"ÂÃv
��, É�ÀÂ�\7è�þ

Ø¬�²����±. �±Y²E�Ï"ÂÃ3«m [pΠ, p̄Π] þ�, Ü©è�ò¬���±, ���±

�\7è�'~d n(r,K, ψ) �x.

4 ü�ÍÏüÑ�¦)©Û

�!ò¦)ü�ÍÏüÑ:=²��ò�Â�u7!²��~�u7½²��Jø�±,ùn«�

¹�±©O�£ã� {γ = 0,K = K̄}, {γ = 0, ψ = 1} Ú {K = K̄, ψ = 1}. �!X­?Øü�ÍÏüÑ
�¦)©Û, e!ò?Øn«ØÓ�²�ÍÏüÑ9Ù�m��p�^ÚÍÏ�Ã. ²�Jø�±�

±�À�/ÑÉ0�ÍÏ�ª, =ÍÏÌN����ÍÏ�Jø6Ä5. 
²�ò�Â�u7!~�u

7�±�À�0ØÄÉ0�ÍÏ�ª, =ÍÏÌN±~�[¤��ªm���ÍÏ�Jø�Ï.

·K 1 e�æ^ò�Â�u7�ÍÏüÑ (=3�/ {γ = 0,K = K̄} e), ²���`üÑ�

ψ∗ =

{
0, eC ≤ E�p̄ ≥ C

αV − K̄
,

1, ÄK.

y²�N¹.

·K 1 L², �\7è�ÉÀÂK��� (C ≤ E) ��p�ÈUå�p (p̄ ≥ C/(αV − K̄)) �, ²

�ÀJÍÏ\7è�, =²���`üÑ´ò�Â�u7 (ψ∗ = 0). Ù{�¹e, ²�òÀJØò�Â

�u7, d�du6Ä5ÀÂ, vk\7è�¼�ÍÏ. �*
ó, eè��ÈUå�f, =¦ò�Â�

u7, è�$EÂ\���, �d�²�ÀJØ?1ÍÏ. Ó�, �X²�u7 K̄ eü, ò�Â�u7

u�ÍÏ�^¤I��p�ÈUå (C/(αV − K̄)) eü, ù¿�X�>û²��u7�$�, \7è�

�N´¼�ÍÏ.

·K 2 ��æ�~�u7�ÍÏüÑ (3�/ {γ = 0, ψ = 1} e), =� C ≤ αV p̄ �, ²�ÍÏ\

7è���`üÑ�

K∗ =


0, eα2V p̄ ≤ C < αV p̄�C ≤ E,
α(αV p̄+ C)

1 + α
− C, e0 ≤ C < α2V p̄�E ≥ α(αV p̄+ C)

1 + α
,

E − C, e0 ≤ C < α2V p̄�C ≤ E <
α(αV p̄+ C)

1 + α
.

y²�N¹.

·K 2 L², �k�\7è�ÉÀÂK��� (C ≤ E) �Ù�½¤��$ (C ≤ αV p̄) �, ²�â

�¿ÏL~�u7ÍÏ\7è�. Ó�, �`�u77�É��½¤� C Úgk]7 E �K�. ��

½¤�÷v α2V p̄ ≤ C < αV p̄ �, �`u77��". Ï�d��½¤��p, eUYÂ�u7, \7

è���¹Øå��.�,²��Øu7, �´è��±Y²Eò3�5�²��5©¤Â\. ��½

¤�÷v 0 ≤ C < α2V p̄ �, \7è�±Y²E�Uåü$. �`u7�ûuÉÀÂK��§Ý. �É

ÀÂK��� (gk]7��) �, = C ≤ E < α(αV p̄+C)/(1 + α), ²��õ�UÂ� K∗ = E −C �
u7. ÄKè�¬duÐ©]7Ø

Ã{�¹.

·K 3 ��æ��±�ÍÏüÑ (=�/ {K = K̄, ψ = 1}e), =� C ≤ (p̄V − Cp(K̄ − E))/(1 +
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Cp)�, ²�ÍÏ\7è���`üÑ�

r∗ =


min(r̄,max(

XαV − E
X(C + K̄ − E)

− 1,Ω, 0)), eΦ ≤ C <
p̄V − Cp(K̄ − E)

1 + Cp
,

min(r̄,max(
pαV − E

p(C + K̄ − E)
− 1,Ω, 0)), eC < Φ,

Ù¥

Φ =
(2V p3 − (2CpK̄ − (1 + 2Cp)E)p2 − Ep̄2)

2(1 + Cp)p2
,

Ω =
αV

C + K̄ − E
− E

(C + K̄ − E)p̄− (p̄− p)γ
− 1.

y²9'u X �½Â�e©ª (14) ÚN¹.

·K 3 L², ��½¤��p�, vk\7è�¼�ÍÏ. ��½¤�·¥�, Ü©è�¼�ÍÏ.

Ó�, �`��±|Ç�É�{½�p|Ç�Ú]7�å�K�. ��½¤��$�vk{½�p|

Ç�Ú]7�å�, ¤kè�Ñ�¼�ÍÏ. '�·K 3 �·K 1 Ú·K 2, �\7è�É�ÅÀÂK

��� (=gk]7 C ≤ E) �, ò�Â�u7½~�u7ÑU
u�ÍÏ�^. �\7è�É�ÅÀ

ÂK��� (=gk]7 C > E) �, �k�±üÑUu�ÍÏ�^. T(Ø�±éX�y¢¥�?é

²LN/ÑÉ0�/ØÄÉ0��ü�ï. 3d, ò�Â�½~�u7��À�²�é\7è�/ØÄ

É0, 
�±�À�²�é\7è�/ÑÉ0. �\7è�ÉÀÂK����, �k/ÑÉ0âUÍÏ\

7è�.�\7è�É�ÅÀÂK����§üX�~�¤^®²Øv±�Öè��6Ä5"�,Ïd

d�I�k	Ü�#6Ä55\l
�)è���Å.

·K 4 e��Äü��ÍÏüÑ, � C ≤ E � C ≤ p̄αV − p̄K̄�,

N(K = K̄, ψ = 1) = min{N(K = K̄, ψ = 1), N(γ = 0,K = K̄), N(γ = 0, ψ = 1)}.
y²�N¹.

·K 4 L², �\7è�ÉÀÂK��� (C ≤ E) �Ù�½¤��$ (C ≤ p̄αV − p̄K̄) �, 3n«

ÍÏüÑ¥, �Jø�±�üÑ�ªÍÏ�è�'~��. Ïd,/ØÄÉ0�ÍÏüÑ (~X~�½

öò�Ä�u7) ��u/ÑÉ0�ÍÏüÑ (~XJø�±) U
���Ð�ÍÏ�Ã. �*þ
ó,

/ØÄÉ0�üÑ�,3Ö¿6Ä5�õUþ��r§, �´du�±|Ç�Ï�, é\7è�
óÙ

¢1¤����p[. ù¿�X\7è�ÉÀÂ���,²�ATæ�/ØÄÉ0�ÍÏüÑ.Ó�,(

Ü·K 3, �\7è�ÉÀÂK����,/ØÄÉ0�ÍÏüÑBØ2·^, �k/ÑÉ0�ÍÏüÑ

UÍÏ\7è�. o
ó�, ÍÏüÑ�ÀJ�ûu\7è�ÉÀÂK����.

5 ÄO�.e�|ÜÍÏüÑ¦)©Û

�!ò¦)�`�|ÜÍÏüÑ.�½>û²��ÍÏûü {r,K, ψ},\7è���±Ú±Y²E
ûüE�1 4!£ã��¹. �!à�3²���`üÑ¦)þ. �Ä�¦)�E,§Ý,�!Äk�

éÄO�.�Ñ)Û),,��âê��[é���.?1©Û.���)Û)±��ß!��¡/Ð

«n«ØÓ�²�ÍÏüÑ9Ù�p�^�éX!K�å»ÚÍÏ�Ã, �!�Ñ±eü:b�.

b� 1 (ÄO�.b�) (i)²�Ø�3/��å,= γ =∞; (ii)�p��ÈUå p̄÷v p̌ ≤ p̄ ≤ p̂,
ëê p̌ Ú p̂ �L�ªë�e©·K 5 �y².

êÆ¹Âþ,b� 1�y
²�3ÀJò�Â�u7��3�`S:). ²L¹Âþ,b� 1 (i)L

²²�Ý\
�þ�]7�\7è�JøÍÏ�±. ~X, �Aé/#)¡ö0¼�, IS�Ì��>

û²�=�UcÃÑ�L 100 ·��ÉÏ�±. b� 1 (ii) ¿�X3�!Ø�Ä�Åé\7è��)

4àK���¹ (=Ø�ÄÀÂL� p̄ ≤ p̌±9L� p̄ ≥ p̂��¹). ù´Ï�,��¡,�Ä�dg/#

)¡ö0¼��K���±È, b� 1 (ii) 3�½§Ýþ�NÑ\7è�ÊHÉ�
�½�ÀÂ. eÉ

��ÀÂL� (p̄ ≥ p̂), K\7è�ØI�>û²��ÍÏ. ,��¡, �è���p�ÈUåL$�,

vk\7è�ë���È±Ï. Ï�É�ÅÀÂ�K��� (p̄ ≤ p̌), \7è�¼�p�Èþ�VÇÊ

H $. d�, ²�ÍÏ\7è��5��YÂÃ�éuÍÏ¤�
óL�, �\7è��Ï"ÂÃ�

L$. 3dÄ:b�e, �©X­?Ø>û²��\7è���)'XXÛK�>û²���`ÍÏ
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üÑ. äN
ó, ��uÕ1�	ÜÅ�, >û²��\kÄå�ÍÏ\7è�. Ï�\7è���Ï

²Eò¬�²��5�	�²E©¤. >û²��\7è���)'Xò¬¦�>û²���u	Ü

Å��p��?1�ÅÍÏ. eã·K 5 Ú 6 XÚ/�ã
ù�*:.

·K 5 �½b� 1, �`�²�ÍÏûüòo´ÀJò�Â�u7, �L«�

0 = arg max
ψ∈[0,1]

{max
r,k

π = N(r,K, ψ)R(r,K, ψ)}. (13)

y²�N¹.

·K 5L²²�o´ Ðò�Â�u7. Ï�ò�Â�u7äk±eü:`³: 1�,ò�Â�u

7¿�X\7è�IÝ\�oÐ©]7~�, ù3e�!¥�Ä]7�å�ò¬�)­��K�; 1

�, e�½�±|Ç�b�\7è�I����±, K\7è��ýÏÂÃò¬�ò�|G²�u7


Jp, =

αV −K − (1 + r)(C − E) > αV − (1 + r)(C +K − E).

þãØ�ª�mü>©O�x
\7è�3²�ò�ÚØò�Â�u7�¹e�ýÏÂÃ. þãü:

`³ò¬¦��õ�\7è��¿ë����È±Ï.

�,ò�Â�u7�UÂ�Ï"¼�p�Èþ�è��B�²�u7, 
ØUÂ�Ï"¼�$�

Èþ
»��è��B�²�u7, wqü$
²��u7Â\. �´ò�Â�u7ü$
è��Ð

ÏÝ\¿Jp
ÙÏ"ÂÃ, ¦��õ�\7è��±�¹. �ò�Â�u7´²�ã+áÏ|Ã±

���p��ÏÂÃ, ùNy
²��\7è���)'Xé�ÅÍÏ���K�.

·K 6 �½b� 1, ²���`ÍÏüÑ�±£ã�: ψ∗ = 0.

1) � C < E �, \7è�ØI��±, �`²�u7�

K∗ = αV − E

A
;

2) � C ≥ E �, �`²�u7Ú�`�±|Ç©O�

max(K̂, 0) ≤ K∗ ≤ K̄,

r∗ = (
A(αV −K∗)− E

A(C − E)
− 1)+.

y²9 A Ú K̂ �êÆL�ª�N¹.

e C ≥ E (\7è�ÉÀÂK���), =¦3²�ò�Â�u7��¹eè��I��±�, ²

��±ÀJõ�z�|ÇÚ²�u7�|Ü. �`u7 K∗ Ú�`|Ç r∗ �m¥yÑ�pO��'

X, =e²�ÀJ�p��`u7, KI����$��`�±|Ç. d	, �`|Ç r∗ k�U���

���, ¦�²��±Ü©�ÂÃ

[q(r∗,K∗, ψ∗ = 0)(1 + r∗)− (1 + Cp)](C − E)

�K. ùNyÑ²��\7è���)'X. \7è�±Y²Eò¬�²��5Q7�u7Â\, äk

�	Ü5. ²�ÏLã+�±ÂÃ��\7è�±Y²E, l
3�5¼��pÂÃ. aq�Å��2

��3uøAó7K±9�x�+�22.d	þã�ª�`²XJdÕ15��u��±,�½��±

|Çò¬pud²��½��±|Ç. Ï�Õ1����yÂ|²ï. Ïdd²�5��ÍÏÌNò

¬'Õ15���p�.

���!�		)ëê E, p̄, Cp �éu�`ÍÏüÑ�J�K�.

·K 7 � C ≥ E �,

∂N(r∗,K∗, ψ∗)

∂Cp
< 0,

∂N(r∗,K∗, ψ∗)

∂E
< 0,

∂N(r∗,K∗, ψ∗)

∂p̄
> 0.

·K 7L²�ÍÏ�è�'~�X�Åî­§ÝO\ (E eü)
O�,�X]7¤�þ,Ú�p

�ÈUåü$
~�. 3�©¥, �Å�K�Ny3ü��¡. 1�, �ÅK�
þ���È±ÏÂ\,

~�
\7è��gk]7, ¦� E < C + K̄. 1�, �Å�¬K���È±Ï, ¦�\7è���È

Uå (¼�p�Èþ�VÇ) eü. ·K 7 L², ùü��¡éÍÏ'~�K�´Ø���. �Åéþ

22 ~X, �xúi��¤3,
�¹eØv±|Gn�¤^. �´ÏL$�¤, �xúi�±áÚ�þ��rÝ�, l


|^]7?1Ý]¼�ÂÃ.
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���È±Ï�K���, ¼�ÍÏ�\7è�'~��; �Åé��È±Ï�K���, ÍÏ'~�

�. ù´Ï�²��ÍÏ�Y´Äu�5�ÂÃ5©Û�. d	, �X]7¤�þ,, ²�ÍÏ'~�

3ÅÚ �. ù´Ï�²��ÍÏ¤���þ,. ù��?Ü�|±�ä²�ÍÏ\7è�Jø
n

Ø�â. du�3�)'X, ²�´ÍÏ\7è��Ð�ÌN. ��2�/ÍÏ¥�è�, �?A·Ý

�y²�U���]7¤��é�$��±^uÍÏ\7è�.23

L3 Cþ��

Cþ ê�

è�gk]7 E (��) [6,10]

�½¤� C (��) 9

p�Èþ�è�Â\ V (��) 20

�p�ÈUå p̄ 0.8

�$�ÈUå p 0.4

²�u7 K̄ (��) 5

²�Q7'~ (1 − α) [5%,15%]

²�]7¤� Cp 3.85%

É�ÅÀÂ�è�5� (��) 1

²�]7�å γ (�·�) [0.3,0.7]

�p|Ç r̄ 24%

6 ���.e��`|ÜÍÏüÑ

�!ò¦)���.e�|ÜÍÏüÑ (Ãb�^���`z¯K). �Ä�¯K�E,5, �!

æ^ê�©Û±�*Ð«Ú�ynØ©Û(J.ê�©Û¥, Cþ���XL 3¤«. �Ä���È±

Ï (±�c�~). �âL 1, �©À��²�u7 (=²�^�ÑÖ¤!²�¦^¤) � K̄ = 5 ��, Q

7'~� (1 − α) � 5%-15%. ²��]7¤���cÏÕ1mÓ�
/|Ç, = Cp = 3.85%. ·IÉ

{Æ�o�|Çþ�� r̄ = 24%. �Ä�<ó¤�Ú|/¤�, �½¤�� C = 9 ��24. Ù{Cþ�

À��L 3. �!X­�ÄCþ γ, ψ Ú α é�`üÑÚÍÏ�Ã�K�, ùn�Cþ©O�L²��

]7�å!è�É�ÅK�§ÝÚ²�ü$Q7'~�ÍÏüÑ.

6.1 ²�]7�åéÍÏüÑ9�Ã�K�

Äk,�©�Ä²�]7�å γ é²���`ÍÏüÑ (�`|Ç r∗ Ú�`u7 K∗)ÚÍÏ�Ã

(ÉÍÏ\7è�'~ N Ú²�ÂÃ π) �K�. ã 2 (JL², oN
ó, ²���]7�¿v, ÍÏ

�Ã��.\7è�±Y²Eò¬�²��5Q7�u7Â\, äk�	Ü5. ²�ÏLã+�±ÂÃ

��\7è�±Y²E, l
3�5¼��pÂÃ. Ïd, ��uÕ1�	Ü]7Å�, �	Ü5¦�

²�¤��p��ÍÏÌN, ²�éè���±�éuÙ¦±��äB|5ÚÜn5.25 Ó�, >û²

�+®²¤��­��¥��è�à8�)�+á. Cp!CÕ!®À!��!{ì!©õõ�>û²

�áB®à
¯õ¥��è�Ú�<�¤ö, /¤
��)�+|, Pk¥��è�õc�²EÚ�

´êâ. Ïd, >û²�´�\7è�Jø�±��Ì�±9�k��å». �3¢�¥, �?!Õ1

�i+Å�A�3ºx���cJe�°é²�]7��å.

23 >û²�ÍÏ��?ÍÏ�Ì�«O3uµ1) >û²��\7è�äk�)�A5. ��u�?��ÍÏ, d>û

²�?1ÍÏ�{, ÍÏ�Çò¬�\p. ùNy3²���`|Çk�U������, ¦�²��±Ü©�ÂÃ�

K,ÏLã+�±ÂÃ��\7è�±Y²E,l
3�5¼��pÂÃ; 2)>û²�äk&E`³.Cp!CÕ!®À!

��!{ì!©õõ�>û²�áB®à
¯õ¥��è�Ú�<�¤ö, /¤
��)�+|, Pk¥��è�õc

�²EÚ�´êâ; 3) >û²��ÍÏÃãØÓ. �?ÍÏ  ÏL��ÖÏ!�±½ö~[5É±ÉÏé�. 
>û

²�K3¤^Ü©k�\p�(¹�ö�§Ý.

24 �ì 2020 É²½{½�$ó]� 1860 �, b½z�\7è�I����¶�Ñ±9�¶��
. Ó�<ó¤^Ó

�o¤����.

25~X,3/#)¡ö0¼�Ïm,Cp�=�!Ucþ5þ���û[ÃÑo� 100·�<¬1�Ï 12���AOÉ

Ï�±, ¤��)ûr]7±=J�ªàÍÝ, k��æ
\7è�¼�Ïm�±YÑÖUå.
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ã2 ²�]7�å γ é²���`ÍÏüÑ (�`|Ç r∗ Ú�`u7 K∗) ÚÍÏ�Ã (ÍÏ'~ N Ú²�ÂÃ

π) �K�

5: è�gk]7 E = 8 ��, ²�Q7'~ (1 − α) = 5%. Ù{ëê�L 3. 3�ã¥, 7Ú:�L«ÍÏ'~ N!

ùÚ¢�L«²�ÂÃ π. 3mã¥, 7Ú¢�Ú:�©OL«�`u7 K∗ ����Ú���!ùÚ:y�ÚJ�©

OL«�`|Ç r∗ ����Ú���.

äN/,3�½ëê^�e²�o´�`/ÀJò�Â�u7,�´�`u7 K∗,�`|Ç r∗,Í

Ï'~ N Ú²�ÂÃ π �ûu]7�å�§Ý. äN
ó, �X²�]7O\ (]7�å γ þ,), þ

ï�«©¤�n«ØÓ��/. 1�, �]7�å γ 3«m [0.3,0.433] �, ���±�o7��u]7

�å, d�²���Ü©è�u��±. Ïd, ²��ÂÃ±9ÍÏ'~�]7�åC;
eü. Ó�

3d�¹e, ²��3����`u7 K∗ Ú|Ç r∗ ÀJ (Xã 2 m¤«, ­Ü�7Ú¢�Ú:�±

9­Ü�ùÚ:y�ÚJ�), =�±|Ç��
{½þ��²�Ø~�u7.

1�, �]7�å γ 3«m [0.433,0.492] �, ²��^uu��±�]7�é;Ü, d�²�¬N

�|ÇÚ²�u7¦�ýÏ���±o7��]7�å±². aq1�«�¹, ²��ÂÃÚÍÏ'

~þ�]7�åC;
eü. ØÓ�´,3þ�«mS,|Ç�²�u7Ã{N� (r∗ = 24%,K∗ = 5�

�), Ïd�±��oþ¬�u]7�å, ²��U±�p|Çu��±. �Ä�²�ÂÃ~���Ý

Ó�É�]7�åÚ|Çþ�K�,Ïd,3d«mS,²�ÂÃ~���Ý�ú. ?�Ú,²��±À

Jõ�z�|ÇÚ²�u7�|Ü. �`u7 K∗ Ú�`|Ç r∗ �m¥yÑp�O��'X, =e²

�ÀJ�p��`u7, KI����$��`�±|Ç. Xã 2 m¤«, 7Ú¢�Ú:��må�ù

Ú:y�ÚJ��måC�. ùL«�`|Ç��`u7�N�«m¬�]7�åC;
~�.

1n, �]7�å γ 3«m [0.492,0.7] �, ²��^uu��±�]7�é¿ü, ���±�o7

��u²��]7�å. d�, ]7�åé²�ÂÃÚÍÏ'~vkK�. Xã 2 m¤«, 7Ú¢��

:��måÚùÚ:y�ÚJ��må3d«mS����. ùL«�é
ó, �`|Ç (0% � 24%)

��`u7 (4.5�5��) Ñäk���N�«m.

6.2 \7è�É�ÅK�§ÝéÍÏüÑ�ÍÏ�Ã�K�

�X,·��Äè�É�ÅK�§Ýìé²���`ÍÏüÑ (�`|Ç r∗ Ú�`u7 K∗)�Í

Ï�Ã (ÍÏ'~ N Ú²�ÂÃ π) �K�. ã 3 L², �X\7è�ÉÀÂ�K�§Ýþ,, �²�

��]7¿v�, ²�ÂÃÚÍÏ'~þ�É�ÅK�§Ý\�þ,. ��²�¡�]7�å�, ²�

ÂÃÚÍÏ'~þ�É�ÅK�§Ý\�
eü. �ã 2 (Ø��, ùNy
²��è���)'X

¦�d²�u��±�`�5. Ïdi+Å�3ºx���cJe, �É�ÅÀÂ�î­�A�?�

Ú�°é²��]7�å, l
|^²�]
���k�55J,ÍÏ�Ã.

3�½ëê^�e, ²�o´�`/ÀJò�Â�u7. �´�`�u7Ú|ÇÀJ�ûu²�

É�ÅK��§Ý. Ó��Xè�ÉK�§Ý\�, þï�©�o«ØÓ��/. 1�, �è�É�Å
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ã3 è�É�ÅK�§Ý ψ é²���`ÍÏüÑ (�`|Ç r∗ Ú�`u7 K∗) ÚÍÏ�Ã (ÍÏ'~ N Ú²

�ÂÃ π) �K�

5: ²�]7�å γ = 7 ·�, ²�Q7 (1 − α) = 5%. Ù{ëê�L 3. 3�ã¥, 7Ú:�L«ÍÏ'~ N!ùÚ

¢�L«²�ÂÃ π. 3mã¥, 7Ú¢�Ú:�©OL«�`u7 K∗ ����Ú���!ùÚ:y�ÚJ�©OL

«�`|Ç r∗����Ú���.

K�§Ý ψ 3«m [4,5] �, du²�o´�`/ÀJò�Â�u7, d�\7è�gk]7v
|G

�½¤�, Ïdè�ØI��±. 3d«mS, ÍÏ'~Ú²�ÂÃØÉè�gk]7�K�, ¿�a

q·K 6 �3����`u7 K∗ = 4.2671 ��.

1�,�è�É�ÅK�§Ý ψ 3«m [5,6.4]�,\7è�I��±. d�²��^uu��±�

]7�é¿ü, ���±�o7��u²��]7�å. 3d�¹e, �Xè�É�ÅK�§Ý ψ \

�, ²�ÂÃÚÍÏ'~þ,, Ó��`|Ç (0% � 24%) äk�é���N�«m, �`u7�N�

«m�X�ÅK�§Ý\�
þ, (ã 3 m¥, 7Ú¢��:��måC�). ù�²�]7�å γ 3

d�¹e�K�´Ø���. Ï�²�]7�å γ Ø¬K�3Ã�å^��éu²�
ó�`��±

þ; ,
, �Xè�É�ÅK�§Ý\�, Ã�å^��éu²�
ó�`��±þeü.

1n,�è�É�ÅK�§Ý ψ 3«m [6.4,6.53]�,²��^uu��±�]7�é;Ü,d�²

�¬N�|ÇÚ²�u7¦�ýÏ���±oþ�]7�å±². ²��ÂÃ�ÍÏ'~þ�è�É

�ÅK�§Ý\�
eü. Ó��`|Ç±9�`u7�N�«m��è�É�ÅK�§Ý\�
~

� (ã 3m¥, 7Ú¢��:��måÚùÚ:y�ÚJ��måC�). 31�Ú1n«�¹e, ²�

�±ÀJõ�z�|ÇÚ²�u7�|Ü, �`u7 K∗ Ú�`|Ç r∗ �m¥yÑ�pO��'X.

1o, �è�É�ÅK�§Ý ψ 3«m [6.53,8] �, ���±�o7��u]7�å, d�²��

�Ü©è�u��±, �±|Ç��
{½þ��²�Ø~�u7. ²��ÂÃ�ÍÏ'~?�Úe

ü. ØÓ�´, ÍÏ'~eü��Ý�±ØC, ²�ÂÃ~���Ýþ,. ù´Ï�3d«mS, |Ç

�²�u7Ã{N� (r∗ = 24%,K∗ = 5��), Ïd�±��oþ¬�u]7�å. ²��U±�p|

Çu��±. ÍÏ'~eü��Ý=É]75�K�, ²�ÂÃ~���ÝÓ�É�]7�åÚ|Ç

þ�K�.

6.3 ²�Q7'~éÍÏüÑ�ÍÏ�Ã�K�

��,�Ä²�Â��Q7'~é²���`ÍÏüÑ (�`|Ç r∗ Ú�`u7 K∗)�ÍÏ�Ã

(ÍÏ'~ N Ú²�ÂÃ π)�K�.ã 4L²,�²�Q7'~�$�,?�Úü$Q7'~¬JpÍ

Ï'~. ~X, 3/#)¡ö0¼�Ïm, Cp�Ø�I�
ûrQ7� 2020 c 2 � 29 F, �ØÉÇ

�
ûrû¬Q7� 2020 c 3 � 31 F, dÞ�Uü$ûr�²E¤�, k��)ûrbÄ. �´ü$

Q7'~¬��²�ÂÃeü, Ïd, �'Ü�I�ÄXÛ-y²��ÍÏ\7è�. d	, 3�½ë

ê^�e, ²�o´ÀJò�Â�u7, ²��±ÀJõ�z�|ÇÚ²�u7�|Ü, �`u7 K∗

Ú�`|Ç r∗ �m¥yÑ�pO��'X,
�²�Ø¬¡��]7�å. Ó��XQ7'~ (1−α)
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eü, þï�«©¤�ü«ØÓ�/.

ã4 ²�Q7'~é²���`ÍÏüÑ (�`|Ç r∗ Ú�`u7 K∗) ÚÍÏ�Ã (ÍÏ'~ N Ú²�ÂÃ π)

�K�

5: ²�]7�å γ = 10 ·�, è�gk]7 E = 8 ��, p�Èþ�è�Â\ V = 22 ��. Ù{ëêÓL 3. 3�

ã¥, 7Ú:�L«ÍÏ'~ N!ùÚ¢�L«²�ÂÃ π. 3mã¥, 7Ú¢�Ú:�©OL«�`u7 K∗ ���

�Ú���!ùÚ:y�ÚJ�©OL«�`|Ç r∗ ����Ú���.

1�,�Q7'~ (1−α)3«m [5%, 9.6%]�,²���`|Ç�{½þ� 24%. d�ÍÏ'~�

Q7'~eü
þ,, ²�ÂÃ�Q7'~eü
eü. 1�, �Q7'~ (1 − α) 3«m [9.6%, 20%]

�, ÍÏ'~Ú²�ÂÃØÉQ7'~�K�.,
�`�u7ò¬�Q7'~eü
þ,. Q7'~

�K��]7�åÚgk]7�K�k���É. ù´Ï�e²��J,lz�è�¼��²þÍÏ

Â\
JpQ7'~, K�¿/±¿Ý\���È±Ï�è�~�, ?
��ÍÏ'~ü$. Ïd, 3

,«§Ýþ, ÍÏ'~Ú²�lz�è�¼��²þÍÏÂ\¥p�O��'X.

7 (å�

/#)¡ö0¼�é·I±9­.²LÑE¤
î­ÀÂ. 3d�µe, ��I¬²LÚ�¬uÐ

)å��¥��è��´É�­M, Ü©è��³ÙãÖyf5ºx, ��²EÚãÖ�Å. >û²�

+áB®à
¯õ¥��è�Ú�<�¤ö, ®¤�·I�­��¥��è�à8�)�+á, /¤


��)�+|. 3dg/#)¡ö0¼�¥, �)A5°Ä>û²�È4ÍÏ²�þ�¥��è�,

9��(2�¥��è��y76Øå. �ud, ­�âuú�¯�ÀÂe, >û²�XÛÍÏáe\

7è�´r?·I²LèxuÐ�­�ÆK. �éTÆK, 8cE"ynØïÄ��>û²��ÍÏ

üÑ±9��'Ü�JÑéA��üïÆ. Ïd, �©3®kïÄ�Ä:þ�ïnØ�.±©Û²�

��`ÍÏüÑ�ÍÏ�Ã. �©©O�x
>û²��n«Ì��ÍÏüÑ, ¿ïÄ
Ù�m��

p�^. �©Ì�(Ø9Ùy¢é«�):

1�, ���Äü��ÍÏüÑ�, e\7è�ÉÀÂK��� (Ny3gk]7��), ²��k

ÏL�±éÙ/ÑÉ0âUÍÏ\7è�; e\7è�ÉÀÂK��� (Ny3gk]7�õ) ��½

¤��$,/ØÄÉ0�ÍÏüÑ (~X~�½öò�Â�u7) Uu��Ð��^. äN/, e²��

æ^ò�Â�u7�ÍÏüÑ, �k�\7è�ÉÀÂK�����ÈUå�p�, TüÑâUu�

�^. Ó�,�X²�u7eü,\7è��´¼�ÍÏ.e²��æ^~�u7�ÍÏüÑ,�k�\

7è�ÉÀÂK�����½¤��$�, TüÑâUu��^. Ó�, �`u77�É�½¤�Úè

�ÉÀÂK�§ÝK�. e²��æ^u��±�ÍÏüÑ, �k�\7è���½¤�·¥½�$

�, TüÑâ�Uu��^. Ó�, �`��±|Ç�É�{½�p|Ç�Ú]7�åK�. î�'�

n«üÑ�, �\7è�ÉÀÂK����Ù�½¤��$�, 3n«ÍÏüÑ¥, �Jø�±�üÑ
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�ªÍÏ�è�'~��.

1�, ��Ä|ÜÍÏüÑ�, eb�²�Ø�3/��å�è���p�ÈUåkþ!e., K

�`�²�ÍÏüÑo´ò�Â�u7. ò�Â�u7��¡ü$
\7è�I�Ý\�oÐ©]7,

,��¡Jp
\7è��ýÏÂÃ.Ïd, �õ�\7è�ÀJ���±. �,ò�Â�u7�UÂ

���¼�p�Èþ�è��B�²�u7, 
ØUÂ���¼�$�Èþ
»��è��B�²�

u7, wqü$
²�u7Â\. �´ò�Â�u7ü$
è��ÐÏÝ\¿Jp
ÙÏ"ÂÃ,¦�

�õ�\7è��±�¹. �ò�Â�u7´²�ã+áÏ|Ã±���p��ÏÂÃ, ùNy
²

��\7è���)'X�)�AÏÅ�éÍÏ���K�.

1n, ��Ä|ÜÍÏüÑ�Ã±þb�^��, e²�]7¿v, ²�ÂÃÚÍÏ'~þ�\7

è�ÉÀÂK�§Ý�\�
þ,. �e²�¡�]7�å, ²�ÂÃÚÍÏ'~þ�\7è�ÉÀ

ÂK�§Ý�\�
eü. äN5`, Äk, �;�]7�åéÍÏ'~Ú²�ÂÃ�)K�K�, �

�`|Ç��`u7�N�«m�]7�åC;
 �. Ùg, �XÀÂO�, ÍÏ'~!²�ÂÃÚ

�`u7�N�«m¥kþ,�eü�ª³, 
�`|Ç�N�«m¥eüª³. ��, �²�Q7'

~�$�, ?�Úü$Q7'~¬JpÍÏ'~, �¬ü$²�ÂÃ. �`u7ò¬�Q7'~eü


þ,. �ud, �'Ü�A3ºx���cJe�°é²��]7�å, ¿·�-y²�é\7è�æ

�ÍÏ��.
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N¹

·K 1!2!3 y²L§

�Ä�²�Øu��±�Ø~�u7, e²�Øò�Â�u7, Kvkè�¼�ÍÏ�±±Y²

E. e²�ò�Â�u7, KÏÐ�]7"�� (C − E)+. e C > E, duvk�±u�, Ïd�vk

è��±±Y²E. e C ≤ E, Kè��ûü¯KC�,

max
$i∈0,1

$i[pi(αV − K̄)+ − C].

dd��, � p̄ ≥ C/(αV − K̄) �, kè��¿ë�ù��È±Ï, �� C/(αV − K̄) ≥ p �, ë��è

�'~�

N =
p̄− C

αV−K̄
p̄− p

=
(αV − K̄)p̄− C
(αV − K̄)(p̄− p)

.

Ó�, ²��Ï"ÂÃ�±L��

π =
p̄− C

αV−K̄
p̄− p

[
p̄+ C

αV−K̄
2

(K̄ + (1− α)V )] =
K̄ + (1 + α)V

2(p̄− p)
(p̄2 − C2

(αV − K̄)2
) > 0.

d�, ²��¿ò�Â�u7. �nþã(Ø��·K 1.

�Ä�²�Øu��±�Øò�Â�u7,�²�Â��u7� K �,KÏÐ�]7"�� (C +

K −E). e C +K > E, duvk�±u�, Ïd�vkè��±±Y²E. e C +K ≤ E, Kè��û

ü¯KC�,

max
$i∈0,1

$i[piαV − C −K].

dd��,� K ≤ p̄αV −C � (C+K)/αV ≥ p�,kè��¿ë�ù��È±Ï.Ó� 0 ≤ K ≤ K̄,
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Ïd=� p̄αV > C �âkè�ë���È±Ï. ë��è�'~�

N =
p̄− C+K

αV

p̄− p
=
αV p̄− C −K
αV (p̄− p)

.

Ó�, ²��Ï"ÂÃ�±L��

π =
αV p̄− C −K
αV (p̄− p)

[K +
p̄+ C+K

αV

2
(1− α)V ] =

αV p̄− C −K
2αV (p̄− p)

(
1 + α

α
K + (1− α)V p̄+

(1− α)

α
C).

Ïd²��`z¯K�±L«�:

max
K

π =
αV p̄− C −K

2αV (p̄− p)
(
1 + α

α
K + (1− α)V p̄+

(1− α)

α
C),

s.t. K ≤ min(p̄αV − C,E − C).

¦)Ø��å^����^�, ���

K =
α(αV p̄+ C)

1 + α
− C

�, ��^��". �Ä�þã²��`z¯K¥��'uu7 K ��å«m, e C > α2V p̄, K K∗ =

0. e C < α2V p̄, Kk

p̄αV >
α(αV p̄+ C)

1 + α
.

3d�¹e, e E > α(αV p̄+ C)/(1 + α), K�`)�

K∗ =
α(αV p̄+ C)

1 + α
− C.

��, K�`)� E − C. �nþã(Ø��·K 2.

�Ä�²�Ø~�Úò�u7, e²�ØJø�±, Kvkè�¼�ÍÏ�±±Y²E (�ÅÀÂ

Ny3è��]7á",=gk]7EØv±|G�ÈÏÐ�oÝ\,= E < C+ K̄). e²�Jø�±,

K\7è���`z¯Kz{�

max
$i∈0,1

$i[pi(αV − (1 + r)(C + K̄ − E))+ − E].

dd��, � p̄(αV − (1 + r)(C + K̄ −E)) ≥ E � E/(αV − (1 + r)(C + K̄ −E)) ≥ p �, kè��¿ë�

ù��È±Ï, ë��è�'~�

N =
p̄− E

αV−(1+r)(C+K̄−E)

p̄− p
.

Ó�, ²��Ï"ÂÃ�±L��

π =
p̄− E

αV−(1+r)(C+K̄−E)

p̄− p
[K̄ +

p̄+ E
αV−(1+r)(C+K̄−E)

2
((1− α)V + (1 + r)L)− (1 + Cp)L].

|^ p∗ �L�/ª, �©ò²��ÂÃ�n{zL«�

π =
p̄− p∗

p̄− p
[K̄ +

p̄+ p∗

2
(V − E

p∗
)− (1 + Cp)L]

=
1

p̄− p
[−1

2
V p∗2 + (

E

2
− K̄ + (1 + Cp)L)p∗ − Ep̄2

2

1

p∗
+
V p̄2

2
− p̄(1 + Cp)(C + K̄ − E) + p̄K̄].

¦)��^���
∂π

∂p∗
= −V p∗ + (

E

2
+ CpK̄ + (1 + Cp)(C − E)) +

Ep̄2

2

1

p∗2
.

ÏdS:) X I÷v, fX(X) = 0, Ù¥

fX(p∗) = −V p∗3 + (
E

2
+ CpK̄ + (1 + Cp)(C − E))p∗2 +

Ep̄2

2
.

þã�§k���� (�©ò3·K5�y²¥��[�`²). ÏdX�þã�§�����÷v

−V X3 + (
E

2
+ CpK̄ + (1 + Cp)(C − E))X2 +

Ep̄2

2
= 0. (14)

Ùg�Ä�:)��¹, ò p̄ Ú p �\¼ê fX(p∗) = 0, ��eã�.�±«©�:)ÚS:). d

−V p3 + (E + CpK̄ + (1 + Cp)(C − E))p̄2 = 0



20 X Ú ó § n Ø � ¢ � 1 XXXò

z{��

C =
p̄V − Cp(K̄ − E)

1 + Cp
.

Ó�§d

−V p3 + (
E

2
+ CpK̄ + (1 + Cp)(C − E))p2 +

Ep̄2

2
= 0

z{��

C =
2V p3 − (2CpK̄ − (1 + 2Cp)E)p2 − Ep̄2

2(1 + Cp)p2
.

3�©¥, �
{zL�, òþã�ª�L�ªP� Φ.

���Ä�]7�å, b����±�Nþpu]7�åø, d��©ò²��ÂÃ�n{zL

«�

π =
γ

L
[K̄ +

p̄+ p∗

2
(V − E

p∗
)− (1 + Cp)L], (15)

Ù¥ëê p∗ ÷v

p∗ ≤ p̄−
(p̄− p)γ

C + K̄ − E
.

N´y²ª (15)�X p∗ 4O.Ïde X < p̄−(p̄−p)γ/(C+K̄−E),K�`�� p̄−(p̄−p)γ/(C+K̄−E).

ÄK�`�� X. ��`���� p̄− (p̄− p)γ/(C + K̄ − E)�, ÙéA�|Ç��

Ω =
αV

C + K̄ − E
− E

(C + K̄ − E)p̄− (p̄− p)γ
− 1.

(Ü|Ç�þe.�å^�, ��·K 3.

y.

·K 4 �y²L§

�â·K 1, 2, 3, � C ≤ p̄αV − p̄K̄ �, n«�ª�ÍÏ'~�±L«�,

N(γ = 0,K = K̄, ψ∗ = 0) =
p̄− C

αV−K̄
p̄− p

;

N(γ = 0,K∗, ψ = 1) =
p̄− C+K̄

αV

p̄− p
;

N(r∗,K = K̄, ψ = 1) =
p̄− E

αV−(1+r∗)(C+K̄−E)

p̄− p
.

du

C ≤ C +K ≤ E,

αV ≥ αV − K̄ ≥ αV − (1 + r∗)(C + K̄ − E),

·K 4 �y.

y.

·K 5 �y²L§

Äk�Ä²�ò�Â�u7��¹e, = ψ = 0 �, ¦)�`���±|Ç�²�u7. eØ�Ä

ëê r Ú K ��å, ²���`zÂÃ¯K�L«�:

max
r,K

π =
p̄− p∗(r,K, ψ)

p̄− p
[q(r,K, ψ)(K + (1− α)V + (1 + r)L)− (1 + Cp)L],

s.t. p ≤ p∗(r,K, ψ) =
C − L

(αV −K − (1 + r)L)+
≤ p̄.
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e αV −K − (1 + r)L �K, Kvkè�¼�ÍÏ. e¡�©ÛX­3 αV −K − (1 + r)L ����/.

|^ p∗ �L�/ª, �©ò²��ÂÃ�n{zL«�

π =
1

p̄− p
[−1

2
V p∗2 + (

C − L
2

+ (1 + Cp)L)p∗ − (C − L)p̄2

2

1

p∗
+
V p̄2

2
− p̄(1 + Cp)L].

¦)��^���
∂π

∂p∗
= −V p∗ + (

C − L
2

+ (1 + Cp)L) +
(C − L)p̄2

2

1

p∗2
.

�½�å p ≤ p∗ ≤ p̄ �, �`� p∗ �3n«�U�¹: �:) p̄ Ú p ±9S:) (�©P� A) ÷v

fA(A) = 0, Ù¥

fA(p∗) = −V p∗3 + (
C − (C − E)+

2
+ (1 + Cp)(C − E)+)p∗2 +

(C − (C − E)+)p̄2

2
. (16)

�©Äk©Ûª (16) �5�. éª (16) ¦���,

∂fA(p∗)

∂p∗
= −3V p∗2 + 2(

C − L
2

+ (1 + Cp)L)p∗.

Ïd fA(p∗) 3 [p, (C −L+ 2(1 +Cp)L)/3V ] þ4O, 3 [(C −L+ 2(1 +Cp)L)/3V, p̄] þ4~. d�, 3b

� 1(ii) ¤J9�b�^�, =

p̌ = max{
√

2V

C − L
p3 − (1 +

2(1 + Cp)L

C − L
)p2,

C + CpL

V
} ≤ p̄ ≤ p̂

=

√
2V

C − L
(

C − L
(αV − K̄ − (1 + r̄)L)+

)3 − (1 +
2(1 + Cp)L

C − L
)(

C − L
(αV − K̄ − (1 + r̄)L)+

)2.

Äkdb� 1 (ii) L²,

fA(p̄) = −V p̄3 + (
C − L

2
+ (1 + Cp)L)p̄2 +

(C − L)p̄2

2
< 0.

e fA(p̄) < 0, ¿�X A ≤ p̄. Ó�db� 1 (ii) L²

fA(p) = −V p3 + (
C − L

2
+ (1 + Cp)L)p2 +

(C − L)p̄2

2
> 0.

Ïdb� 1(iii) �y
 p ≤ A. �d��3����� A ¦� fA(A) = 0, =d��`�)� A.

,��Ä'uëê r Ú K ��å�K�. �½?¿�ëê K �, �±|Ç��å^� 0 ≤ r ≤ r̄

¿�X

p∗ ≤ p∗(r̄, K, ψ = 0) =
C − L

(αV −K − (1 + r̄)L)+
.

��¡, p∗(r̄, K, ψ) � K 4O
þ,; ,��¡, dª (1) �`�S:) A ØÉëê K K�. Ïd�

©�Ä�ëê K ����� K̄ �, Ó�db� 1 (ii) L²

fA(p∗(r̄, K̄, ψ = 0)) = −V (
C − L

(αV − K̄ − (1 + r̄)L)+
)3

+ (
C − L

2
+ (1 + Cp)(C − E)+)(

C − L
(αV − K̄ − (1 + r̄)L)+

)2 +
(C − L)p̄2

2
< 0.

Ïdb� 1(ii)�y
 A ≤ p∗(r̄, K̄, ψ = 0). Ïd3b� 1�^�e,=¦k'uëê r Ú K ��å,�

fA(p̄) < 0 �, �`)E,� A.

Ùg�Ä²�Øò�Â�u7��¹e,= ψ = 1�,¦)�`���±|Ç�²�u7. Ó��,

eØ�Äëê r Ú K ��å, ²���`zÂÃ¯K�±�L«�

max
r,K

π =
p̄− p∗(r,K, ψ)

p̄− p
[K + q(r,K, ψ)((1− α)V + (1 + r)L)− (1 + Cp)L],

s.t. p ≤ p∗(r,K, ψ) =
C +K − L

(αV − (1 + r)L)+
≤ p̄.

|^ p∗�L�/ª, �©ò²��ÂÃ�n{zL«�

π =
1

p̄− p
[−1

2
V p∗2 + (

C +K − L
2

−K + (1 + Cp)L)p∗ − (C +K − L)p̄2

2

1

p∗
+
V p̄2

2
− p̄(1 + Cp)L+ p̄K].

¦)��^���
∂π

∂p∗
= −V p∗ + (

C +K − L
2

−K + (1 + Cp)L) +
(C +K − L)p̄2

2

1

p∗2
.
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Ó��§�½�å p ≤ p∗ ≤ p̄ �, �`� p∗ �3n«�U�¹: �:) p̄ Ú p ±9S:) (�©P�

B) ÷v fB(B) = 0, Ù¥

fB(p∗) = −V p∗3 +(
C +K − (C +K − E)+

2
−K+(1+Cp)(C+K−E)+)p∗2 +

(C +K − (C +K − E)+)p̄2

2
.

(17)

Ïd�½?¿ëê K, Ø�Ä�å^�, �`|Ç r∗(K) ÷v

p∗(r∗(K),K, ψ = 1) = B(K).

�`�²�ÂÃ� π(r∗(K, ),K, ψ = 1). d	d�Û½n��

∂π(r∗(K),K, ψ = 1)

∂K
=

∂π

∂K

∣∣∣∣
r=r∗

.

Ó�, ¦)��^���

∂π

∂K
= [−V p∗3 +(

C +K − L
2

−K+(1+Cp)L)p∗2 +
(C +K − L)p̄2

2
]

1 + r

C +K − L
+
∂((1 + Cp)L− K

2 )

∂K
(p∗− p̄).

Ïd, òª (17) �\þã��^�

∂π

∂K

∣∣∣∣
r=r∗

=
∂π

∂K
(B) = (Cp +

1

2
)(p∗ − p̄) < 0. (18)

ù¿�X�Xëê K �eü, ²���`ÂÃþ,.

y3�Ä�`�ò�Â�u7�û½. ��¡e fA(p̄) > 0, d� p̄ < A, K3 ψ = 0 ��¹e�`

� p∗ ��� p̄. d�, fB(A) < 0 ¿�X A < B. �K3 ψ = 1 ��¹e�`� p∗ ���� p̄. ,��

¡e fA(p̄) < 0, dª (18), ��

π(r∗(K),K, ψ = 1) < π(r∗(0), 0, ψ = 1).

Ó��Ä��²�u7 K �"�, ´Äò�Â�u7���Ó�²�ÂÃ

π(r∗(0), 0, ψ = 1) = π(r∗(0), 0, ψ = 0).

d	, db� 1, 3K����� K̄, �`�²�ÂÃ� π(A,ψ = 0). Ïdk

π(r∗(K),K, ψ = 1) < π(r∗(0), 0, ψ = 1) = π(r∗(0), 0, ψ = 0) < π(A,ψ = 0).

Ïd,�Ø�Ä?Û�å�,²�Øò�Â�u7�ÂÃ�uò�Â�u7�ÂÃ.��Ä�å^��,

=¬?�Úü$²�Øò�Â�u7�ÂÃ.nþ���`�²�ÍÏûüòo´ÀJò�Â�u7,

=

0 = arg max
ψ∈0,1

{max
r,K

π = N(r,K, ψ)R(r,K, ψ)}.

y.

·K 6 �y²L§

�½·K 5,�I��Ä3²�ò�Â�u7��¹e,= ψ = 0�,²��Ù{�`ÍÏüÑ.�

`��±|Ç±�²�u7I�÷v

A =
C − (C − E)+

αV −K∗ − (1 + r∗)(C − E)+
. (19)

� C < E �, K\7è�ØI��±, �`²�u7�3��), Ù÷v

K∗ = αV − C

A
;

dukb� 1 ��y, K∗ < K̄. � C ≥ E �, K�`²�u7Ú�`�±|Ç�3õ|), Ù�I�

÷vª (19). ,�d��I��Ä�|Ç��å^�,e²�u7 K ���, p∗ ���þ. p∗(r̄, K, ψ)

���¬��~�. Ïd���²�u7� K̂ I�÷v

p∗(r̄, K̂, ψ) ≥ A.
Ïd§K̂ I�÷v

−V (
E

αV − K̂ − (1 + r̄)(C − E)
)3 + (

E

2
+ (1 + Cp)(C − E))(

E

αV − K̂ − (1 + r̄)(C − E)
)2 +

Ep̂2

2
= 0.

y.
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·K 7 �y²L§

b� 1�y
²�ÀJò�Â�u7��3�`S:). 3S:)��¹e,ÍÏ'~dª (3)û

½. Ó�3��`�, p∗(r,K, ψ) = A. Ïd A eüò¬��ÍÏ'~ N �þ,. �©3d|^Û¼ê

¦�?1y². d·K 3 y²��, ëê A ÷veã�ª

−V A3 + (
E

2
+ (1 + Cp)(C − E))A2 +

Ep̄2

2
= 0. (20)

Ó�§3 [0, (E + W ∗ + 2(1 + Cp)L)/3V ] þ, fA(p∗) 4O, 3 [(E + W ∗ + 2(1 + Cp)L)/3V, p̄]þ§ fA(p∗)

4~, Ïd

−3V A+ (E + 2(1 + Cp)(C − E)) < 0.

�éª (20), ©Oé	)ëê E, p̄, Cp ?1Û¼ê¦���

[−3V A2 + (E + 2(1 + Cp)(C − E))A]
∂A

∂Cp
+ (C − E)A2 = 0.

Ïd, �n��
∂A

∂Cp
= − (C − E)A

−3V A+ (E + 2(1 + Cp)(C − E))
> 0.

Ùg, éëêE?1Û¼ê¦���

[−3V A2 + (E + 2(1 + Cp)(C − E))A]
∂A

∂E
+ (

1

2
− (1 + Cp))A

2 +
p̄2

2
= 0.

�n��

∂A

∂E
= −

( 1
2 − (1 + Cp))A

2 + p̄2

2

−3V A2 + (E + 2(1 + Cp)(C − E))A
> 0.

��, éëê p̄ ?1Û¼ê¦���

[−3V A2 + (E + 2(1 + Cp)(C − E))A]
∂A

∂p̄
+ Ep̄ = 0.

�n��
∂A

∂p̄
= − Ep̄

−3V A+ (E + 2(1 + Cp)(C − E))
> 0.

du�é��5�, ëê E Ú Cp ØK�Ø A ±	�ëê. ,
éu p̄, �±��

∂

∂p̄
(
p̄−A
p̄− p

) =
(1− Ep̄

−3V A+(E+2(1+Cp)(C−E)) )(p̄− p)− (p̄−A)

(p̄− p)2
,

=
A− p− Ep̄(p̄−p)

−3V A+(E+2(1+Cp)(C−E))

(p̄− p)2
> 0.

y.


