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Abstract  

 
In this paper, we examined the evolution of the subjective cost for individuals who had participated in a common 

pool-resource game. We presumed that each player had their own subjective marginal cost while choosing their labor 

input to access the common-pool resource. To characterize the evolutionarily stable value of the cost parameter, we 

specified the production function which represents the resource extraction process, as quadratic. Similar to Wärneryd’ 

s (2012) model, we found that the evolutionarily stable value of the subjective marginal cost amongst players was less 

than the actual fitness value. Furthermore, we confirmed that the seriousness of the dissipation of common-pool 

resources increases when each player has the evolutionarily stable value of the subjective marginal cost than that of the 

actual fitness value. 
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Atzenhoffer (2010) (common-pool resources game)
� ∈ � = {1,2, � , �}

Atzenhoffer (2010)

� �� ∈ (0, �)
� ∈ ���

� = ∑ ���∈� �� � � ���,  ��(�) � 0, ���(�) < 0
Ostrom et al. (1994)  

�(�) = �� � ���. (1) 
�, � � 0 � ���(�)�� = ��(� � ��)

� ����  �� ∈ ���
 ��

 �∗ 2 1  ��

� ∈ � �{1}  �∗ � ∈
� � {1}   

��(��, ��, . . . , ��) =  ��
� �(�) �  ����, (2) 

��(��, ��, . . . , ��) =  ��
� �(�) �  �∗��. (3) 

Wärneryd (2012) (2) (3) �(�) = 1

�(�) Wärneryd (2012)  
 {��∗(��,  �∗), ��∗(��,  �∗) , . . .,

��∗ (��,  �∗)} = ��� � ��� � �∗(� � 1)���(� � 1) , (� � �� � 2�∗)��(� � 1), . . ., (� � �� � 2�∗)��(� � 1)�

41共同利用資源ゲームにおけるプレイヤーの主観的費用の進化的安定性に関する考察



3 

 

  �� =  �∗ = 1
Wärneryd (2012) 1

  
 

(indirect evolutionary approach ; Bester and Güth, 1998)
Wärneryd (2012)

2 ·
Schaffer (1988) Wärneryd (2012) � − 1

1

��∗(�� ,  �∗) ��∗(�� ,  �∗)
�(��, �∗) =  �����∗(��,  �∗), ��∗( ��, �∗), . . . , ��∗ (��, �∗)�
�(�∗, ��) =  �����∗(��, �∗), ��∗(��, �∗), . . . , ��∗ (��, �∗)�

 

�(��, �∗) = ��∗(��, �∗)
�∗(��, �∗) ���∗(��, �∗)� − ��∗(�� ,  �∗). (4) 

 

�(�∗, ��) = ��∗(��, �∗)
�∗(��, �∗) ���∗(��, �∗)� − ��∗(��, �∗). (5) 

��∗(��, �∗) = �� − ��� + �∗(� − 1)���(� + 1) ��∗(��, �∗) = (� + �� − ��∗)��(� + 1) 
�∗(��, �∗) = {�� − (�� + (� − 1) �∗)}��(� + 1) (4) (5)

 

                  �(��, �∗) = {� + �� + �∗(� − 1) − (� + 1)}
�(� + 1)� × {� − ��� + �∗(� − 1)}, (6) 

�(�∗, ��) = {� + �� + �∗(� − 1) − (� + 1)}
�(� + 1)� × {� + �� − ��∗}. (7) 

�∗

 �� � �∗ �(��, �∗) � �(�∗, �∗)

42 第 26 巻 第 2 号国際公共政策研究



3 

 

  �� =  �∗ = 1
Wärneryd (2012) 1

  
 

(indirect evolutionary approach ; Bester and Güth, 1998)
Wärneryd (2012)

2 ·
Schaffer (1988) Wärneryd (2012) � − 1

1

��∗(�� ,  �∗) ��∗(�� ,  �∗)
�(��, �∗) =  �����∗(��,  �∗), ��∗( ��, �∗), . . . , ��∗ (��, �∗)�
�(�∗, ��) =  �����∗(��, �∗), ��∗(��, �∗), . . . , ��∗ (��, �∗)�

 

�(��, �∗) = ��∗(��, �∗)
�∗(��, �∗) ���∗(��, �∗)� − ��∗(�� ,  �∗). (4) 

 

�(�∗, ��) = ��∗(��, �∗)
�∗(��, �∗) ���∗(��, �∗)� − ��∗(��, �∗). (5) 

��∗(��, �∗) = �� − ��� + �∗(� − 1)���(� + 1) ��∗(��, �∗) = (� + �� − ��∗)��(� + 1) 
�∗(��, �∗) = {�� − (�� + (� − 1) �∗)}��(� + 1) (4) (5)

 

                  �(��, �∗) = {� + �� + �∗(� − 1) − (� + 1)}
�(� + 1)� × {� − ��� + �∗(� − 1)}, (6) 

�(�∗, ��) = {� + �� + �∗(� − 1) − (� + 1)}
�(� + 1)� × {� + �� − ��∗}. (7) 

�∗

 �� � �∗ �(��, �∗) � �(�∗, �∗)

4  
 

 

(evolutionarily stable 
preferences ; Bester and Güth, 1998)  
 

1  �∗

(1) �∗

(2)  �� � �∗ �(��, �∗) = �(�∗,  �∗)  �(��, ��) < �(�∗, ��)

1 (2)

� �� �  �∗

�(��, �∗) � �(�∗, ��)
��(��, �∗) �= �(��, �∗) − �(�∗, ��)

��( �� ,  �∗)  �∗

1
 �∗
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(8) �∗(�∗ ,  �∗) (8)
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�  , (9) 
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�� . (10) 

.  ��(��, �∗) c ′  

 ���( ��, �∗)
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�  �� = 1
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