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Most social issues such as bullying or environmental problems are caused by each personÕs decision-making of giving 
priority to personal rationality in the conflict situations between overall social profit and individual rationality. To solve the 
problem called social dilemma, many researchers investigated the mechanism that promotes the emergence of cooperative 
action. In this study we construct the model based on NowakÕs indirect reciprocity. To describe the psychological changes 
accurately we introduced the HeiderÕs balance theorem. To focus on human relationships we extracted the cooperative 
relation through image score and represented it by network that affects decision-making and exchange of information. Based 
on this model we analyzed the emergence of cooperative relation, especially the effect of strategy imitation and individual 
differences. As a result we obtained following findings. (1) Individual differences of gain change in the cooperative action 
cause decrease of cooperative relations. (2) Strategy imitation promote emergence of cooperative relationship.  
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2.1 意思決定条件と協力・非協力行動	
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/² 5>ÌGEGmGsGzGŠGEGuG•B FþG_GwGoGŠGM0¿�� 

G?GŠGG 1 2 3 4 5 6 
�ö
²�•�Ì�Ø im 0 0.2 0.4 0.6 0.8 1 

+��Š�j  �wG� 
 

3.2 GEGmGsGzGŠGEGuG•)��Ý 

�è�VFþGEGmGsGzGŠGEGuG•AFB̧ FûG�FóFö�“G�G�Fï� �Š6õ�€�XFþ
�N&ã�lG��S$��¹�’�N&ãFþ 150GIGQGEGuG•�¹�’G"�W�WFû&gFéF¹ 

 

�W4. GEGmGsGzGŠGEGuG•A FûFÚFáG�� �Š6õ�€�X�N&ã 

 

�W5. GEGmGsGzGŠGEGuG•A FûFÚFáG��S$��¹�’�N&ã 

 

�W6.  GEGmGsGzGŠGEGuG•B FûFÚFáG�� �Š6õ�€�X�N&ã 
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�W7. GEGmGsGzGŠGEGuG•B FûFÚFáG��S$��¹�’�N&ã 

 
�W 4 G�G�F¸+��Š�jFÜFúFß�S$��•�ÌFÒG�FþG?GŠGGH�FÜ�qG�� �Š6õ

�€G"�p$ÎFçF¸�W6 G�G�F¸�S$��•�ÌFÜ�Y�ö
²Fú�‰FÜ� �Š6õ�€G"G�
G��p$ÎFéG�FãFøFÜ&gFåG�FïF¹G�Fï�WH�H�H�G�G��S$��•�ÌFþ)��ÝF¸ �M
+á$×Fû�S$�G_GwGoGŠGMFÿ�Q�•FéG�
4�¥FÜFÒG�FãFøFÜ�(FÛG�F¹ 
 

4. *ƒ�9  

�è�VFþ)��ÝFÜ&gFåG�Fï4#&ìFø0[�IFû6õFçFöF¸FÔFßFôFÛFþ(ýFÛ
FÔ�(�ÒG"G�FøFû*ƒ�9G"/œFÖF¹ 

4.1 戦略模倣の影響	
 

�S$�Fþ�•�ÌFþ�s8jFøFçFöF¸�M+á$×Fû� �Š6õ�€G"�¨Fß�p$ÎFçFö
FÔG�FãFøFÜ&gFåG�FïFÜF¸FíFþGeG{GIGGFÿ��FþG�FÖFûFúFóFöFÔG�Fø*ƒ
FØG�G�G�F¹�6�‡Fþ�ì!lF÷2sFãG��S$�Fþ�•�ÌFûG�G��S$�G_GwGoGŠGM
Fþ�ö�aFûG�G�� �ì�¨$Î$×Fû� �Š6õ�€FÜ�g�BFåG�G�F¹FíG�+¬�/FÜ
0Û�oFþ8®��F÷FÒG�FþFø� �ìFûF¸� �Š6õ�€G")�G�H�GeGzG2GrGŠFÜ
�ÚGeGzG2GrGŠFû�PFçFö�âFô0Û�oFþ8®���ìG��ŽF»Fû2sFãFóFöFÔFßF¹ 

FÒG��•7uF÷�S$��•�ÌFûG�G�8�� �Š$×GeGzG2GrGŠFþ�Q�•FÜ2s
FÝG�FÜF¸0Û�oFþ���(Fú8®��FûG�G�8�� �Š/œ�·FÜ� �Š6õ�€Fþ)T
�âG"�,FÝ2sFãFçFöFÔG�G?GŠGGFÜ�¨FßFúG�F¹�>FûG�G��¨FßFþ� �Š6õ
�€FÜ�p$ÎFçFöFÔG�F¹FïFðFç0Û�oFþ���(Fú�M+´FÜ2sFÝFöFÔFúFÔGe
GzG2GrGŠFÿ�S$�G_GwGoGŠGM�Q�•Fþ�•7uF÷G[GQGVG}GŠG=FÛG��(7³Fé
G�
4�¥G"�âFôF¹ 

4.2 +��Š�jFþ�s8j  

+� �Š�jFþ�Ñ�~FûG�G�F¸�6�‡G[GQGVG}GŠG=
ÆFû+��Š�ÍH
FþGeGzG2
GrGŠFÜ�Ñ�~FçF¸FíFþGeGzG2GrGŠFÿ� �Š/œ�·FûG�G�image score
G�Fþ�s8jG"�âFïFúFÔF¹�>FûG[GQGVG}GŠG=�¥FþGeGzG2GrGŠFÛG�Fþ0Û
�oG"�VFâG�FãFøFÜ���¶FêF¸8�� �Š/œ�·G"�wFá)FFáF¸FíFþGeGzG2
GrGŠFø�«FÔFû0Û�oFþ�*FÔ6õ�€G"�g�BFçFöFçG�FÖF¹�M�‰F÷� G[GQGV
G}GŠG=
ÆFþ+��Š�ÍFÜH��è�VFþGeGzG2GrGŠFÿFíFþG�FÖFúGeGzG2GrGŠ
FøG�� �Š6õ�€G")�G��¦FÜFÒG�F¹FãFþ�ìFíFþG[GQGVG}GŠG=�¥FþGeGz
G2GrGŠFû�PFéG�0Û�oFþ�j$�FÜ#ÕFèF¸�ŽF»Fû+��Š�ÍH
FþGeGzG2Gr
GŠFû�PFéG�0Û�oFÜ�WFÜFóFöFÔFßFïG�F¸FíFþGeGzG2GrGŠFÿG[GQGVG}
GŠG=FÛG��(7³FçFöFÔFß
4�¥G"�âFôF¹ 

4.3 �S$��•�ÌFø+��Š�jFþ6õ�€  

�q�‹Fû�S$��•�ÌFø+��Š�jFÜ�«FÔFûFùFÖ�s8jFçFÒFóFöFÔG�FþFÛ
Fþ6õ�€G"�P1ßFøFçFöF¸�è�VG�F÷Fþ+��Š�jF¸�S$��•�ÌFû6õFéG�*ƒ
�9�lG� 4. 4. (�FþG?GŠGGH
Fþ�(�Ò)��ÝG")�G��œG�FëG�*ƒ�9G"/œ
FÖF¹ 
>Ì4. 2. (�F÷ 3ÙG	Fï0Û�oFþG�G�FôFÝFÜFÒG�"g�#�WFûFÚFÔFöF¸�S$�
�•�ÌFûG�G��S$�G_GwGoGŠGMFþ�Q�•FÜF0̧Û�oFþ�M+´FÜ���(FûF÷FÝ
FöFÔFúFÔGeGzG2GrGŠG"G[GQGVG}GŠG=FÛG��(7³FåFëG��s8jG"�âFôFã

FøFø+��Š�jFûG�FóFö0Û�oFþG�G�FôFÝFÜ�,FÝ2sFãFåG�G�FãFøG")�G�
�œG�FëFö*ƒ�9FéG�FøF¸+��Š�jFÒG��S$��•�ÌFÒG�Fþ�²�ó�WF÷FÿF¸
+��Š�jFûG�FóFö0Û�oFþ�M+´FéG�3ÿ�ØFûG�G�FôFÝFÜ#ÕFèF¸FíG�Fû
��FÔ�S$��•�ÌFûG�G��S$�G_GwGoGŠGM�Q�•FÜG�G��¨FßFþ� �Š6õ�€
Fþ�)�•G"�,FÝ2sFãFéFø*ƒFØG�G�G�F¹�>Fû�S$��•�ÌFø+��Š�jFþ)�
G��œG�FëFÜ%&�Œ$×FûG�G��¨FßFþ� �Š6õ�€Fþ�)�•G"�,FÝ2sFãFéFø
*ƒFØG�G�G�F¹ 

 

5. )�1=  

GEGmGsGzGŠGEGuG•A FûG�G�F¸�S$��•�ÌG‰+��Š�jFÜ�ZFØG��s8jG"
�(�ÒFçFï)��ÝF¸��Fþ�¦FÜ�(FÛFóFïF¹�S$��•�ÌFûG�G��S$�G_GwGo
GŠGM�ö�aFÜ� �ì�¨$Î$×Fû� �Š6õ�€G"�g�BFçF¸0Û�oFþ8®���ìG"
�,FÝ2sFãFé�¦F÷�I�[FÛFôG=GwGGGMGŠ�öFþ9×FÔ� �Š6õ�€Fþ)T�âG"
��#'FéG�F¹FçFÛFçFíFþ�M�‰F÷�S$��•�ÌFûG�G��S$�G_GwGoGŠGM�Q
�•Fÿ0Û�oFþ8®���ìFÜ���(F÷FúFÔGeGzG2GrGŠG"G[GQGVG}GŠG=FÛG�
�(7³FåFëG�
4�¥G��œG�Fë�âFôF¹G�Fï+��Š�jFþ�Ñ�~FûG�FóFöF¸+�
�Š�ÍFÜH
FøFúG�GeGzG2GrGŠFÜ� �Š/œ�·G"�qFÛFé�¦FÜF÷FÝFúFÔFï
G�F¸G[GQGVG}GŠG=�¥FþGeGzG2GrGŠFÛG�8�� �Š/œ�·G"�wFáG�FãFøFÜ
�¨FßFúG�F¹FíFþ�M�‰F÷+��Š�ÍFÜH��è�VFþGeGzG2GrGŠFÿG[GQGVG}GŠ
G=�¥FþGeGzG2GrGŠFøG�� �Š6õ�€G"�g�BFçFÖG�F¹�>Fû0Û�oFû�ëG�FÜ
#ÕFèF¸+��Š�ÍH
FþGeGzG2GrGŠFÿG[GQGVG}GŠG=FÛG��(7³FçFöFÔFß
4�¥
G"�âFôF¹FåG�Fû+��Š�jFø�S$��•�ÌFÜ� �ìFû�Ñ�~FéG����œF¸+��Š
�jFûG�FóFö0Û�oFþ8®���ìFéG�3ÿ�ØFûG�G�FôFÝFÜFÒG�FïG�FûF¸�S
$��•�ÌFûG�G��S$�G_GwGoGŠGMFþ�Q�•FÜ�,FÝ2sFãFé� �ì�¨$Î$×Fú
� �Š6õ�€Fþ�)�•FÜ+��Š�ÍH
FþGeGzG2GrGŠFþG�FúG�FêF¸0Û�oFþ�M
+´FÜ4�G�FöFÔG�GeGzG2GrGŠG�G[GQGVG}GŠG=FÛG��(7³FåFëG�FïG�F¸
+��Š�jFø�S$��•�ÌFÿ%&�Œ$×FûG�G��¨FßFþ� �Š6õ�€Fþ�)�•G"�,FÝ
2sFãFéF¹ 

GEGmGsGzGŠGEGuG•B FûG�G�F¸�S$�Fþ�•�ÌFÜ�Y�ö
²Fú"g�ÂFþG�FÖ
FÜG�G�� �Š6õ�€Fþ�p$ÎG"�•Fé�¦FÜ&gFåG�F¸FíFþ4#&ìFû�S$��š
�ìFûG�G�� �ì�¨$Î$×Fú� �Š6õ�€�p$ÎFø�• �Ì�ö
²�ØFþ�`FåFåFû
G�G��*FÔ�S$�Fþ)T�âF¸�S$��š�ìFþ4�FåFûG�G�0Û�oFþ8®���ìFû�C
FáG�G�G�GMGŠG•�XFþ�Q�•F¸FÜ5�0[Fú�Ù)�G�FøFçFö�µ+�FçFöFÔG�Fã
FøFÜ&gFåG�FïF¹ 

�q�‹FûFãG�G�Fþ)�1=FÛG�#'��&k�
Fþ1V�e8ŸFû�PFçFö�“G�G�
Fï&g�@G"3ÙG	G�F¹&k�
�e8ŸFþ�M�[FøFçFö#”�C�e8ŸG"*ƒFØG��ìF¸

›4
�\Fø$Î�Ž3õ�V�\Fþ�•/¡8�Fþ�A�jG�F¸�ó�ÆFû 
›4
�\Fþ/œ�·
G"�•�ÌFéG�FãFøFÜ8�� �Š&k�
G"�,FÝ2sFãFçF¸#”�C�O�ìG"�,FÝ2s
FãFçFöFÔG�Fø&g�@FåG�G�F¹G�Fï�Û(í'¼Fþ�a�X7Ÿ�KFûFÚFÔFöF¸+��Š
Fþ%&4*FÜ1�1‘Fþ%&4*G"#ÕG�F¸�P�Ç6õ�€G"�Y�ó��FûFåFëFÖG�FãFø
G�F¸�Ú*…Fþ/œ�·G��<�ÃG"%?��FéG�FãFøFÜF¸FÛFØFóFö�™8—6õ�€G"
�oFçFÖG�FãFøFÜ&g�@FåG�FïF¹�è�VFþG�FÖFûF¸�•%Ê'2FûG�G�#'��Fþ
�CF»FÜ�ªFØG��]F»Fú�e8ŸFû�PFéG�&k�
$×G‰)��í$×Fú&g�@FÜ�“
G�G�FïF¹ 
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