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�b�£�1*���[1*��&Š�b0¿0£�Y��†&�1��K�S�V�[�
 1,000 �§�å�É�Ý&ì�Ø�b�•1*���†���‹�M�•���”�å�£�î�º

�[�c�
4G��2( ;�<#Ý�_6õ�M�•�_���†�Z�<�S���œ�\�Z�<� �̂8���œ�[�
#Õ�Â(Ô�–²�_�P�M�• WTP �@$��^

�•�?�†�è0É�M�•���G�€�_�|�~�
4G��2( ;�<#Ý�_6õ�M�•�_���@�
�Ç���b#Õ�Â(Ô�–²�–1‘�†�¥�V�I�O�•�?

�†�Â�}�?�_�M�•�� 2015 �º�Ø�c�£�1*���b�(�Ò�†/œ�8�
 2016 �º�Ø�_�•1*���b�(�Ò�†/œ�:��>& >&�ü>' - �q>8

���Ü�í #ã�p�í-õ�í�±��>'  

�w�¸�c�
�w#Ý�^4G��2( ;�@$Î0b�I�€�•�•+��ö�@�*�8#Õ�Â(Ô�|�~�v�
�Q�b&�"á�@9×�8#Õ�Â(Ô�†�|�~9×

�C0Û�o�M�•�G�\�@�£�•�I�€�•���G�b�G�\�†�è0É�M�•�S�u�
�w#Ý�^4G��2( ;�@$Î0b�I�€�•�•+��ö�@�
�M

+á�w�¸�b#Õ�Â(Ô�–²�_�P�M�•�–1‘�_�Z�<�•�s8j�†�(�Ò�M�•�S�u�b�”�å�£�î�º1*���†���‹�M�•��1*���c

2,000 �§�å�É�Ý&ì�Ø�b0d�•�[���‹�M�•���”�å�£�î�º�[�c�
�–1¤�
�b0¿���@�è0¦�I�€�Z�8�•�\�8�:�•���b

�v�\�
�–²�I�€�•�·�Ü"@�b'�8®�\�¶�/�X�
�–1¤�
�b0¿���_�|�•�a�•�º�p�l�b�s8j�
�Q�K�Z�
�w#Ý�^4G

��2( ;�@$Î0b�I�€�•�•+��ö�@$��^�•�–1¤�
�b0¿���L�b�p�?�}�
�]�b�L�@�ƒ�r�K�8�?�†�\�a�•�G�\�[�


�w#Ý�^4G��2( ;�@$Î0b�I�€�•�•+��ö�@�
�–1¤�
�b0¿���_6õ�M�•4E�ò�_�]�b�|�:� �̂s8j�†�Z�<�•�?�†�Â

�}�?�_�M�•�� >&�ü>' - �q>8���Ü�í#ã�p�í-õ�í �±��>'  

 

>&>0>' 2016�º �Ø 

�q ��>&�ù >' )� �í $×�<%�>&5 5¹$×�í 8� 5 5¹$×�<%�>' �b 0Û�o �m�2 �b %Ê'2 �� �_ �X�8 �Z 

�Ñ#Õ#Ø*…� 

�û���b�<%��b�M4Š�c�w���¹�î�±�_�ö�Y�A0£ ��I�€�•���S�T�K�
4G��2( ;�b�æ�p#Õ#Ø0[(ò�_�|�•#Õ#Ø

�@�•+��^2��c�
�G�b�£�î�«�[�b2�#Ý�†�N���M�•�G�\�_�|�~�
4G��2( ;�<#Ý�_�|�~(��ö�I�€�•2�#Ý�†0£

 ��M�•�²0[�@�6�•���w���¹�î�±�@�Ñ�~�K� �̂8���œ�c�
#Õ#Ø*…�_�–�å�±�Å�×�î�†/œ�:�G�\�[�
2�#Ý�j�†

0£'ì�M�•���I�}�_�
4G��2( ;�†�<#Ý�K�Z�8�•4Š6Û>&3°���
'��Ê�
�l,A���
8×���
�ì�Û0����
��.���>'

�c%$�K�<#Ý�I�€�•�T�E�[� �̂C�
�Ú�b� �̈C�b#Ø���[�•�d�I�€�•�G�\�_�|�• 2 ���<#Ý�v*ƒ�<�•�\�œ�È�C�<

�}�ö�†�¾�w�K�Z�8�•���•%Ê'2�[�c�
#Ø��4�6õ�(�Ò�_�|�~�
�Q�b�q)
�•%T8 �†0Û�o�M�•��>& >&�ù>' - �t�
��

��í�Ã�í-õ�í�±��>'  

 

�r ��>&�ú >'  PIC�_ ° �_ �| �• 4G�� 2( ; �<#Ý�_ �l �p �M�s 8j �b �£  � 1*�� �� �_ �X�8 �Z 

�\Æ�b�Û/¡�l�g#Ø��#ú�_�>�E�•4G��2( ;'¼�b�v�“�l�g�<#Ý�b#'"g�†2Ã�r�<�
�¡�‚�‡1Ÿ���i�b�\Æ�P

*(>&"I�_�\Æ4G��2( ;'ö#.�_�€�•�P*(>'�b0[�°�l�g�P*(�í�;'Ç�b�œ�É�©�Ù�å�†�
�2$×0{!l�l�g�<#Ý*…

�b�w���ö'¼�b0{!l�?�}�è0¦�í0Û�o�M�•�\�\�v�_�
�\Æ4G��2( ;'ö#.�D�Ø�b�_°�x�P*(�í�;'Ç�œ�É�©�Ù

�å�_�Â�L�S�s8j�†�(�Ò�M�•��>& >&�ú>' - �q>8-õ�í�±��>'  
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��.���#Ø���_�>�E�•�û���b R&D �¹�î�±�_�
�›�û���b4G��2( ;�b�<#Ý"g�#�x6õ4�"I0Á�v�“"g�#� �̂]

�†)��s�œ�ƒ�O�
�³!›"@�p.��í�ì(•��6ä$Î�_�>�E�• R&D �@�
�\Æ�b4G��2( ;�<#Ý"g�#�_�]�b&ì�Ø�s8j

�I�€�Z�8�•�?�†�N0£�M�•��4G��2( ;�_8��æ�p$×#Õ#Ø0[(ò�@� �̂8�£�î�«�[�c�
�\Æ�P*(�_°�_�|�~�
 (a)

4G��2( ;�<#Ý�†�õ�F�M�•  (b)�Q�•�M�•�v�,2�#Ý�†�w�E°�€�<#Ý�†)E)F�M�•�
�b 2 �X�b�£�î�«�@*ƒ�<�}�€

�•���Q�G�[�
�û���†�P1ß�\�K�S*º�A�v�~�í�”�å�£�î�º1*���_�|�~�
�\Æ�P*(�†�_°�K�S���œ�b4G��2(

 ;�<#Ý�x R&D �È =�_�Z�<�•�s8j�†�N ��M�•��>& >&�ú>' - �q>8���Ü�í#ã�p �í�Ã >'  

�r�S�
�û���b�p.��(5��[�b%Ê'26ä$Î>& R&D >'�\�\Æ4G��2( ;�b�<#Ý"g�#�b6õ�€�ö�_%T% �K�
�û���"

�)�b�Ã�¿�Ý�¹�î�±�|�•��5��(�Ò�v/œ�:���G�G�[�c�
�›�û���b R&D �_�X�8�Z)r�»%,��&É�Û�•/¡%Ê'21*

�����_�|�•�¶&Š�¹�î�±�†�<#Ý�M�•���G�b�¶&Š�¹�î�±�_�›�û���b�“�ö�x4G��2( ;�b�<#Ý"g�#�
6õ4�"I0Á

�v�“"g�#� �̂]�†)��s�œ�ƒ�O�
�p.��q�·�_�>�E�• R&D �È =�@�
�\Æ�b4G��2( ;�<#Ý�_�]�b&ì�Ø0d���I

�€�Z�8�•�?�†�N0£�M�•���r�S�
�”�å�£�î�º1*���†#Ý�8�Z�
�\Æ�P*(�_�|�• PIC �b�_°�@�
�û���b4G��

2( ;�b�<#Ý�x R&D �È =�_�Z�<�•�s8j�_�X�8�Z�b�£ ��v/œ�:��>& >&�ú>' - �r>8#ã�p�í���Ü>'  

 

�s ��>&�û >' �¥ �• �[ �b PI C�_ ° �_ �| �• �} %��í 2� #Ý8� �[ �b 0Û�o �� �_ �X�8 �Z 

�V0° (a)�b�£�î�«�[�c�
4��»�<%��†�û���b0{!l�?�}�b�\Æ�P*(�_°�b2�#Ý�\0b� �̂M�G�\�@���¶�•���r

�S�
 (b)�b�£�î�«�[�c�
�û���_�\Æ�P*(�b�w°/õ~8 >& WTA>'�†�G'Å�K�Z�v�}�:�G�\�[�v�,2�#Ý�†��5�

$×�_0£ ��M�•�G�\�@���¶�•��>& >&�û>' - �q>8���Ü�í#ã�p�í-õ�í�±��>'  

�M�‰�[�
�¥�•�@ PIC �†�_°�M�•�G�\�[�“�}�€�•�}%��†�
�w%�*…�[�6�•�w� �̧b4E�ò�_�ö�Y�8�Z0Û�o�M

�•���û���b�v�,2�#Ý�b�Q�•�(�@0����o�A�_3?�‘�I�€�•�\�b�•���b�v�\�
�\Æ�b4G��2( ;�x#Õ�%�…�[�6

�•+¬!›#”�C�b�–1¤�b�S�u�_�w�E°�€�}�€�•0����o�A�b�V�¼8 >& WTP>'�† CVM � �̂]�_�|�~0£ ��M�•��

>&>&�û>' - �r>8���Ü�í#ã�p>'  

�r�S�
 2015 �º�Ø�_�>�8�Z�Ã�–�ß�µ�º�É�ß�ª�™�¡�º�b���‹�•+��ö�b�è0¦�@�S4�K�S�G�\�†2Ã�r�<�
0è

/œ�b��#'�_�¥�E�S�è0¦�í1*�Z�†)E)F�M�•���Q�b)��Ý�
0è/œ�†��#'�[�A�•���œ�_�c�
�\0ñ�É�ß�ª�™�¡�º

�b4 � �†�¥�î�¹�•�¿�î�º�K�
0è/œ�†�-�|�M�•>&�Ã�–�ß�µ�º�É�ß�ª�™�¡�º0è/œ�†���‹�M�•���œ�c 2016>|

2017 �º�Ø�b 2 �è�º�Ø�_�û�~���‹�M�•>'���Q�b�V�[�
�\0ñ0è/œ�bÆ���\(
�V�_�Â�L�
�\0ñ�É�ß�ª�™�¡�º

�_�>�E�•4G��2( ;�b�f�j"g�#�
�\0ñ4G��2( ;�b�<#Ý�_�|�~#Õ�N�•5 5¹$×�<%��\�f�j*…�_�P�M�•�<%�4Ä

�(�b0d�•�
�f�j*…�_4Ä�(�I�€�•8�5 5¹$×�<%��b�g�Â�
�f�j*…�@4G��2( ;�”�¡��«'ö#.�x�–²�q�·�b�S

�u�_2�� �̧M�•�G�\�\� �̂•�¥�«�º�
�\0ñ�«�Ÿ�î�Ò�_�>�8�Z PIC �†�_°�M�•���œ�b�¥�«�º�\�Ë�¿�Ç�•�µ�º

'¼�_�X�8�Z�
��5�$×�j�c���ö$×�^�è0É�†/œ�:���Q�b7•�
���‹�•+��[�6�€�d�\0ñ�…�æ�b�+� �̧í6õ�€*…'¼

�_�|�•�…�æ�b4G��2( ;�x#Õ"@�¨�]�ö�–²�_�P�M�•�–1‘�b�š�ì�x�
�û���í�±�Û'¼�_�|�•�«�Ÿ�î�Ò�b�<#Ý

�–�¥'¼�†�•+��^7H�~�•�q�K�
�]�b&ì�Ø�
4G��2( ;�b�v�“�í�<#Ý�\�<%�4Ä�(�b�•4�l�g#Õ"@�¨�]�ö�–²

�_�X�^�@�•�?�v0Û�o�M�•���^�>�
�•�A$×� �̂Ã�–�ß�µ�º�É�ß�ª�™�¡�º�b���‹�@7´�K�8���œ�_�c�
�ì�•$×

�^ ABS �«�Ÿ�î�Ò�†0¿���K�
6õ�€*…�l�b�Ä�”�Ü�å�¢'¼�_�|�~�æ�p�M�•�‰�2� �̂]�v*ƒ�Ö�M�•��>&>&�û>' - �t>8

-õ�í�V�N�í #ã�p�í���Ü�í�±��>'  

�q�‹�_�
�\Æ�P*(�@�
4G��2( ;�b�f�j�…�æ�_�>�E�•�<#Ý*…�_�|�•8�5 5¹$×�<%��b�p���†3û�K�Z�
�f

�j�…�æ�b#Õ"@� �̈]�ö�–²�x�q�ö�ì�_�v�X� �̂@�•�Ù)��s�†�è0¦�M�•���V0°�Ã�–�ß�µ�º�É�ß�ª�™�¡�º�@�\

0ñ�è0¦�_4:�œ�M�•���œ�_�c�
�\0ñ�É�ß�ª�™�¡�º�†�q#Ý�K�S0Û�o�†/œ�:���^�>�
�G�b�|�:� �̂–²$×�v�~

)��s�c�
�û���b&k�$×2��õ>& CSR>'�b�M#”�\�K�Z�
�\Æ�¥�[�M�[�_�¨�C�b�¦�[�@�Ñ�~�M�•���G�:�K�S

6õ4��¦�[�†�g*ƒ�\�K� �̂@�}�
�<#Ý�û���b CSR�
�f�j�…�æ�b#Õ"@� �̈]�ö�–²�í�…�æ�q�ö�ì�_�t�E�S PIC
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�b�z�m�†�è0¦�K�
½�/$×� �̂D�Ø0¿0£�í�;'Ç�†�è0¦�M�•��>& >&�û>' - �u>8-õ�í#ã�p�í�±��>'  

 

�t ��>&�ù >'>&�ú >'>&�û >'>&�ü >'�� �_ �X�8 �Z>&�“ �• >8#.1=$×�ß)� �_ �ö �Y�C)� �í 0Û�o �\ �Þ�ª �Ü�š �å �« >'  

2016 �º�Ø�c�
 2015 �º�Ø�_/œ�W�S�Â�–�œ�É�ß�«�Ì�¡� �̧•�å�¢�b�Þ�Å�×�î�\ PIC �†�µ�u�S�Ž6ä�_�ö�Y

�A�
�\Æ�[�b4G��2( ;�b)��í$×0Û�o�†0è�s�•���G�€�c�
 Simpson �Ú>&1996>'�@/œ�W�S�‰�2�_�"�W�S�v

�b�[�
�]�&�ö�_�c���E�•�v�b�b�
(F�}�^�‰�2�[0Û�o�†/œ�:�G�\�@���¶�•��°�m�•+��^�_���\#Õ#Ø*…�l

�b1*���†3û�K�Z�“�}�€�S�_���_�ö�Y�A�^�@�}�
0Û�o�†0è�s�•���r�S�
�6�ƒ�O�Z�<%�4Ä�(�_�X�8�Z�
#.

1=�(�Ò�_�|�W�Z�
�<%�4Ä�(�b�g�Â�b�j$��_�|�~�f�j*…�_�Z�<�}�€�•$�� �̂•� �Ý�_�X�8�Z�(�Ò�†4�u�•��

>&>&�ý>' -�q>8�±���í�V�N>'  

�r�S�
�Þ�ª�Ü�š�å�«�_�X�8�Z�c�
 2015 �º�Ø�c�
›/œ%Ê'2�Þ�Å�×�î�_�|�~�
4G��2( ;�
#Õ"@� �̈]�ö�


�Þ�ª�Ü�š�å�«�
�Q�K�Z)��í0Û�o�b6õ�€�†�Z#.�K�S�� 2016 �º�Ø�c�Q�b�B�Ý�†2Ã�r�<�
4G��2( ;�b�â)F$×

�^�j)%�•+��ö�_�X�^�@�•#Õ�Â(Ô�b�Þ�ª�Ü�š�å�«�b�S(�>&0•�8�n�<�€�d#Õ"@� �̈]�ö�b�–²>'�b)��í0Û�o

�_�?�?�•�m�2�b&�'g�†% �æ�M��½�/$×�_�c�
#Õ"@�¨�]�ö�\#Õ�Â(Ô�§�î�Å�«�b�+�Õ�\0v�ô�ö�@9×�8�Ï�î

�º�Ç�›�Ü�œ#.1=�x�
�w���[�v�,�I�€�^�82��b)��í0Û�o�†/œ�:4E�ò/²�Â�2�b4:#Ý�†�è0¦�M�•���¦�[�c�Þ

�ª�Ü�š�å�«�b�+�Õ�@���l�K�Z�>�~�
�r�S1Ï�)�^4G��2( ;�†�w�M�•�\*ƒ�<�}�€�•�§�å�¦&K�†�è0¦�P1ß�\

�M�•��>&>&�ý>' -�r>8�V�N�í�±��>'  

 

�q�‹�_�
��5��(�Ò�í#.1=�(�Ò�_�|�~/œ�W�S�G�€�}�b%Ê'2�†�r�\�u)r�Ó�M�•��  

 

>&>1>' 2017�º �Ø 

�q ��>&�ü >'  4G�� 2( ; �<#Ý�b )� �í 0Û�o �@#Õ"@�¨ �] �ö �– ² �_ �Z�< �• �s 8j �b 0Û�o �� �_ �X�8 �Z 

�è�W�b 2 !l�?�}0Û�o�†/œ�:��  

<1> 4#�d�_�<#Ý�I�€�S4G��2( ;�\�Q�€�}�†�v�~�s�C#Õ�Â(Ô�b"g�#�?�}�
4G��2( ;�<#Ý�_�>�E�•#Õ�Â

(Ô�–²�b5�0[�ö�†*ƒ�<�•���•%Ê'2�[�c�
4#�d�_�p.�$Î0b�_�X� �̂@�W�S4G��2( ;�†�Z#.�K�
�Q�€�}�b�)

*(�_���†�<#Ý�M�•�G�\�[�
�w#Ý�^4G��2( ;�@�µ�r�€�•#Õ�Â(Ô�b�–²"g�#�†'56ë�¹�î�±�ì�M�•���G�b�¹

�î�±�_)��í$×�í�…#.$×�í#Õ�Â$×�_���†5��a�•�G�\�[�
�Ç6ë�b)��í�q�·>&�_��6ä$Î�í�ï�…4��B�^�]>'�_

�|�~#Õ�Â(Ô�@�à�˜�I�€�
4G��2( ;�†�<#Ý�[�A�^�?�W�S�?�v�K�€�^�8&�"á�†�Ë�–�¬'56ë7³�S4E�¥�Ô�¹�Ý

�_�|�~�N0£�M�•���G�b�à�˜&�"á�\�
4G��2( ;�<#Ý�b�<%�>&�p.��_�|�•�<%��b�:�U4G��2( ;�_�•�O�}�€

�•4Š�(>'�†)��s�œ�ƒ�O�•�G�\�[�
#Õ�Â(Ô�†�–²�K�^�8�G�\�_�|�• ¯�~$×�^4��»�<%��†�X�Í�ì�M�•���G

�b4G��2( ;�<#Ý�b�<%��c�
>&�ù>'�b)��í$×�<%��_�>�E�•%Ê'2�B�Ý�†�g*ƒ�\�M�•���•%Ê'2�?�}�
4G��2( ;

�<#Ý�b8��["I�_�–²�†0[�M�•#Õ�Â(Ô�†"I���M�•�\�\�v�_�
�Q�b�–²�_�>�E�•2�#Ý�P� �Ý�b9×�8�;'Ç�œ

�É�©�Ù�å�b�f�L�†�>�G� �̂:��>& ( �ü )- �r>8#ã�p�í���Ü�í�±���í-õ>'  

<2> �Ã�–�ß�µ�º�É�ß�ª�™�¡�º�b0è/œ�j�c�æ�p%Ê'2�@��#'�K�S���œ�_�c�
 2016�º�Ø�_�,�A)F�A�\0ñ�Ã

�–�ß�µ�º�É�ß�ª�™�¡�º'¼�†�-�|�K� �̂@�}�
��5�$×�j�c���ö$×� �̂�0É$×�è0É�_�ö�Y�C�è0¦�†/œ�8�
�f�j

*…�_�P�M�•�<%�4Ä�(�_�|�~��7•�_�–²�_ �̃\�[�A�•2(5 �x�Q�b�Ú�b�}%��†�è0É�M�•�G�\�[�
�<%�4Ä�(

�b�á�š�P*(�x PIC �D�Ø�b�_°�_�|�~�–²�–�å��å� �̧•�È�@>�C�?�]�:�?�†0Û�o�M�•��>& ( �ü )- �s>8-õ�í

#ã�p�í�V�N�í�±��>'  
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>&>2>' %Ê'2 0£#ì /œ&ì�+0[ /²  

 
 

2015 
�º�Ø  

7 �v -1 �v  

�í�Û/¡�l�g#Ø���_�>�E�•4G��2( ;'¼>&"I�_�\Æ�b4G��2( ;'¼>'�b�v�“�l�g�<#Ý�\
4G��2( ;'¼�b�<#Ý�_�|�~#Õ�N�•5 5¹$×�
8�5 5¹$×�<%��b���Â�_�X�8�Z�
�e"©1*���

�–�å�±�Å�×�î�
%Ê'2�'¼�†/œ�8�
4G��2( ;'¼�b�<#Ý�_�|�~#Õ�N�•)��í$×�o�Í�_�X
�8�Z�ö&O$×� �̂+�Õ�b�Z#.�è0¦�†/œ�:�� >&( �ø)- �q>'  
�í 2016>|2017�º�Ø�_�>�8�Z�\Æ"I���…�æ�[ ABS�_�€�•�Ã�–�ß�µ�º�É�ß�ª�™�¡�º
�†�g�B�K�
 PIC'¼�b4G��2( ;'ö#.�b�_°�x4G��2( ;�f�j*…�_�P�M�•�<%�4Ä�(�_�|
�•�–²'¼�b2	"©�†�è0É�M�•�G�\�@�•+��?1*���í�è0¦�†/œ�:�� >&( �ø)- �s>'  
�í�û���b�p.��(5��[�b R&D�\�\Æ4G��2( ;�b�<#Ý"g�#�b6õ�€�_6õ�M�•�(�Ò�†/œ�:
�S�u�b�¹�î�±�b�Z��†/œ�:�� >&( �ù )- �q>'  
�í4G��2( ;�†�<#Ý�K�S2��_�P�M�• WTP�†�˜2�*…�l�b�”�å�£�î�º�_�|�~0£ ��M�•��
>&( �ù )- �r>'  
�í4G��2( ;�<#Ý�_�|�•�<%��_6õ�M�•�_���@�Ç���b #Õ�Â(Ô�–²�–1‘�†�¥�V�I�O�•�?
�†�(�Ò�M�•�S�u�b�”�å�£�î�º�†���‹�M�•�� >&( �ü )- �q>'  
�í�w� �̧c�w#Ý�^4G��2( ;�@$Î0b�I�€�•�•+��ö�@9×�8#Õ�Â(Ô�†�|�~9×�C0Û�o�M�•�?
�†�è0É�M�•�S�u�b�”�å�£�î�º�†���‹�M�•�� >&( �ü )- �r>'  

2 �v -3 �v  1 �º% �b���Ì�i�8�B  

2016 
�º�Ø   

4 �v -8 �v  

�í4G��2( ;�<#Ý�_�|�~(��ö�I�€�•2�#Ý�†�w���¹�î�±�x#Õ#Ø*…�l�b�–�å�±�Å�×�î�_
�|�~0£ ��M�•�\�\�v�_�
#Ø��4�6õ�(�Ò�_�|�~�Q�b �q)
�•%T8  �†�N0£�M�•�� >&( �ù )-
�t>'  
�í�¡�‚�‡1Ÿ���i�b�\Æ�P*(>&"I�_�\Æ4G��2( ;'ö#.�_�€�•�P*(>'�b0[�°�l�g�P*(�í
�;'Ç�b�œ�É�©�Ù�å�†�
�2$×0{!l�l�g�<#Ý*…�b�w���ö'¼�b0{!l�?�}�è0¦�í0Û�o�M�•
�\�\�v�_�
�\Æ4G��2( ;'ö#.�D�Ø�b�_°�x�P*(�í�;'Ç�œ�É�©�Ù�å�_�Â�L�S&k�)�
�í�s8j�†�(�Ò�M�•�� >&( �ú )- �q>'  
�í�\Æ�P*(�†�_°�K�S���œ�b4G��2( ;�<#Ý�x R&D�È =�_�Z�<�•�s8j�†�N ��M�•�S
�u�b�”�å�£�î�º�†���‹�M�•�� >&( �ú )- �r>'  
�í�p.��q�·�_�>�E�• R&D�È =�@�
�\Æ�b4G��2( ;�<#Ý�_�]�b&ì�Ø0d���I�€�Z�8�•
�?�†�
�û���"�)�b�Ã�¿�Ý�¹�î�±�†#Ý�8�Z�N0£�M�•�� >&( �ú )- �s>'  
�í�\Æ�P*(�_°�_�|�~�
4G��2( ;�<#Ý�†�õ�F�M�•�û���b4��»�<%��x�
�Q�•�M�•�v
�,2�#Ý�†�w�E°�€�<#Ý�†)E)F�M�•�û���b WTA�†�”�å�£�î�º�[1*���M�•�� >&( �û )-
�q>'  

9 �v -1 �v  

�í PIC�†�_°�M�•�G�\�[�“�}�€�•�}%��†�
�w� �̧†�P1ß�\�K�S�”�å�£�î�º�_�|�~0Û
�o�M�•�� >&( �û )- �r>'  
�í���‹�•+�� �̂��œ�_�c�
�Ã�–�ß�µ�º�É�ß�ª�™�¡�º�†0è/œ�K�
��5�$×�j�c���ö$×�^
�è0É�†/œ�:���Ã�–�ß�µ�º�É�ß�ª�™�¡�º�b���‹�@7 �́K�8���œ�_�c�
�ì�•$×�^ ABS�«
�Ÿ�î�Ò�†0¿���K�
6õ�€*…�l�b�Ä�”�Ü�å�¢'¼�_�|�~�æ�p�M�• >&( �û )- �s>'  
�í�\Æ�P*(�@8�5 5¹$×�<%��b�p���†3û�K�Z�
�f�j�…�æ�b� �̈]�ö�–²�
�q�ö�ì�_�v
�X�^�@�•�Ù)��s�†�è0¦�M�•�� >&( �û )- �t>'  

�í Simpson �Ú>&1996>'�b�‰�2�_�"�W�Z�\Æ�[�b4G��2( ;�b)��í$×0Û�o�†0è

�s�• ��>&( �ý ) -�q>'  
�í�<%�4Ä�(�b�g�Â�b�j$��@�f�j*…�_�Z�<�•� �Ý�_�X�8�Z#.1=�(�Ò�†4�u�•��
>&( �ý ) -�q>'  
�í4G��2( ;�b�â)F$×� �̂j)%�•+��ö�_�X� �̂@�•#Õ�Â(Ô�b�Þ�ª�Ü�š�å�«�b�S(�>&#Õ"@
� �̈]�ö�b�–²>'�b)��í0Û�o�_�?�?�•�m�2�b&�'g�†% �æ�M�� >&( �ý )- �r>'  

2 �v -3 �v  2 �º% �b���Ì�i�8�B  

2017 
�º�Ø   

4 �v -8 �v  

�í�w#Ý�^4G��2( ;�@�µ�r�€�•#Õ�Â(Ô�b�–²"g�#�†'56ë�¹�î�±�ì�M�•�� >&( �ü )- �r>'  
�í�Ç6ë�b)��í�q�·�_�|�~#Õ�Â(Ô�@�à� �̃I�€�
4G��2( ;�†�<#Ý�[�A� �̂?�W�S�?�v�K
�€�^�8&�"á�†�N0£�M�•�� >&( �ü )- �r>'  
�í�Ã�–�ß�µ�º�É�ß�ª�™�¡�º�b0è/œ�j�c�æ�p%Ê'2�_�>�8�Z�
�f�j*…�_�P�M�•�<%�4Ä
�(�_�|�~��7•�_�–²�_ �̃\�[�A�•2(5 �x�Q�b�Ú�b�}%��†�è0É�M�•�G�\�[�
�<%�4Ä
�(�b�á�š�P*(�x PIC�D�Ø�b�_°�_�|�~�–²�–�å��å� �̧•�È�@>�C�?�]�:�?�†0Û
�o�M�•�� >&( �ü )- �s>'  
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9�v -12�v  

�í�à�˜&�"á�\4G��2( ;�<#Ý�b�<%��?�}�
#Õ�Â(Ô�†�–²�K� �̂8�G�\�_�|�• �̄~$×�^
4��»�<%��†�X�Í�ì�M�•�� >&( �ü )- �r>'  
�í4G��2( ;�<#Ý�b8��["I�_�–²�†0[�M�•#Õ�Â(Ô�†"I���K�
2�#Ý�P� �Ý�b9×�8�–²
'Ç�†�f�L�M�•�� >&( �ü )- �r>'  
�í�Ã�–�ß�µ�º�É�ß�ª�™�¡�º�b0è/œ�j�c�æ�p%Ê'2�_�>�8�Z�
�f�j*…�_�P�M�•�<%�4Ä
�(�_�|�~��7•�_�–²�_ �̃\�[�A�•2(5 �x�Q�b�Ú�b�}%��†�è0É�M�•�G�\�[�
�<%�4Ä
�(�b�á�š�P*(�x PIC�D�Ø�b�_°�_�|�~�–²�–�å��å� �̧•�È�@>�C�?�]�:�?�†0Û
�o�M�•�� >&( �ü )- �s>'  

1 �v -3 �v  �q)
���Ì�i�b�8�B  

 

>1>,>1�º 6ë�b %Ê'2 �� �‹ �/ �D 

 %Ê'2*…�¡ �d�“'¼  %Ê'2�(�¸8o%  

%Ê'2�æ/²*… �±��  �6�z�s  �Þ��*O�?�±�Û)��í�Û4Š  �M�5  >&�ø>'>&�ù>'>&�ú>'>&�û>'>&�ü>'  

¹� %Ê'2*…  �V�N  �Å4{  'g�è9��±�Û�;'Ç&É�Û4Š  ø�M�5  >&�ø>'>&�ù>'>&�ü>'  

 ���  �h�|  �Þ��*O�?�±�Û)��í�Û4Š  �M�5  >&�ø>'>&�ù>'  

 -õ �m��  �U,û UFJ>¶>™>Ž>Ÿ&>˜>»>™>·>¡>†>»>–>¼	� �j�z�õ%Ê'2�(  >&�ø>'>&�ù>'>&�ú>'>&�û>'>&�ü>'  

 #ã�p  �¾�“   `2!�±�Û#”�C)r�œ%Ê'2��å�±�î  ø�M�5  >&�ø>'>&�ù>'>&�ú>'>&�û>'>&�ü>'  

 ���Ü  7o�ù  #å�!�±�Û)��í�Û4Š  �M�5  >&�ø>'>&�ù>'>&�ú>'>&�û>'>&�ü>'  

 �Ã �ù�M4{   `2!�±�Û�\7•��å�±�î  �M�5  >&�ø>'>&�ù>'  

 

>2>,�• %Ê'2 �[ % �æ�M�B�Ý 

 �‡�…�I�€�•�z�S�•%Ê'2�B�Ý�c�è�W�b�v�b�[�6�•��  

 

<1> 4G��2( ;�<#Ý�_�|�•)��í$×�<%��b0Û�o�m�2�\�Q�b�Â#Ý0Û�o   

<2> PIC'¼�b�_°�_�|�•�}%��\2�#Ý�b0Û�o   

<3> 4G��2( ;�<#Ý�_�|�•)��í$×�<%�>&#Ø���b�<%��\�˜2�*…�}%�>'�@&g�I�€�•�G�\�[�
#Õ"@�¨�]�ö�–

²�@�]�b�|�:�_�•4�I�€�•�?�b0Û�o  

 

>3>,%Ê'2 �B�Ý�_ �| �• #”�C�; 'Ç�l �b 2	 "© 

' �̈M�_�
��#Õ"@� �̈]�ö�\���S$� 2012-2020���_�V�F�}�€�•1Ÿ���i�©�‡)~)��\�8�:�;'Ç% �†>&� �S$��[

�c��4��C�\�v 2015�º�r�[�_�\Æ�P*(�†���‹���@% �†>'�b��#'�_�¥�E�S�v)�>&�‹'Ç A>'�
' �̈§�_�
#Õ"@�¨

�]�ö�²(Ù COP13/�¡�‚�‡1Ÿ���i MOP2>&2016�º 12�v>''¼�b6õ4��\7•�1Ÿ�_�>�E�•�C�@�\�‹'Ç'¼�b$Î�™�_

�€�•�v )�>&�‹'Ç B>'�
' �̈U�_�
�\Æ PIC�D�Ø�@�W�¶$×�_�²0[�_� �̂•���œ�_��<�Z�b�è0¦)E)F�_�€�•�v)�

>&�‹'Ç C>'�_�P�K�W0°�b3û�~�–�å�É�Ü�£�î�©�Ù�å�†�f�j�M�•��  

 

<1> �‹'Ç A�_�P�K�
�¡�‚�‡1Ÿ���i)~)��_7•�K�Z#'�•7u�[�b PIC'¼�b�_°�b0[�°'¼�b�è0¦�¦�q�†�f�j

�M�•��  

2015 �º�Ø�_�>�8�Z�
%Ê'28o% >&�ø>'>&�ù>'�b���‹�_�|�~�
4G��2( ;�b�<#Ý�l�g�<%��b8®�º�l�g

4G��2( ;�<#Ý�_�|�•)��í$×�<%�'¼�
�¡�‚�‡1Ÿ���i�b�\Æ�P*(�b�è0¦�_�²0[� �̂ö&O$×%±0b�†�f�j�M

�•�\�\�v�_�
%Ê'28o% >&�ú>'>&�û>'�b�¦�S�è0¦�_�|�~ PIC'¼�b�_°�_�|�•�s8j�b)��í�Û$×%±0b�_�ö

�Y�C�ì1��†�f&g�M�•��  
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<2> �‹'Ç B �_�P�K�
�–²'¼�l�b2	"©�b0{!l�?�}�b4G��2( ;�;'Ç�g�B�b�v)��
%±0b�b$Î�™�¦�q�†�f�j

�M�•��  

2015�º�Ø>| 2016�º 12 �v8m�r�[�b%Ê'28o% >&�ø>'>| >&�ü>' �b%Ê'2�B�Ý�?�}�b%±0b�†�C�@�\�b�v

)��b0{!l�?�}�f�j�M�•��  

<3> �‹'Ç C�_�P�K�
�p6×�‡$×0{!l�[�b PIC'¼�b�_°0[�°�b�è0¦�¦�q�l�g�Ò�‹�b�;'Ç'g�L�b�S�u�b0Û

�o�m�2�†�f�j�M�•��  

 

2015�º�Ø�B�Ý�†�ö&O�_ 2016>|2017�º�Ø�_�>�E�•%Ê'28o% >&�ú>'>&�û>'>&�ü>'�b�•�A$×0Û�o�b���‹�_�|

�~�
 PIC�_°�b�s8j�
 PIC�_°�b�}%��í2�#Ý�
�–²'¼�_�Z�<�•� �Ý'¼�_6õ�K)��í�Û$×%±0b�†�f&g�
0Û�o

�m�2�†6ä$Î�M�•���r�S�
%Ê'2�B�Ý�†�ö�_#Õ"@�¨�]�ö�l�g4G��2( ;�b�–²�í�<#Ý�_�€�•���l�h$Î�\�v)�

�N4�_2(�M�•�;'Ç$×%±0b�†�f&g�M�•��  
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�é >,�¹ �B 27�º �Ø�b %Ê'2 0£#ì �> �| �g 4 �� "g�# �\ �B�Ý  

 

>/>,�¹ �B 27�º �Ø�b %Ê'2 0£#ì  

>&>/>' �¥ �• �_ �> �E�• 4G�� 2( ; �<#Ý�b 1*�� %Ê'2  

�\Æ�b�Û/¡�x#Ø���_�>�E�•4G��2( ;'¼�b�v�“�l�g�<#Ý�b���Â�_�X�8�Z�
�¤�Ñ�b6õ4�2(�q�†�p7Ÿ�M�•

�\�\�v�_�
�\Æ�¥�b�w1‘*…�Í*¸�_�|�•%Ê'2��b6ä&�x�–�å�±�Å�×�î'¼�†���‹�M�•�G�\�_�|�~�
4G��2(

 ;'¼�b�<#Ý�_�|�~#Õ�N�•)��í$×�o�Í�_�X�8�Z�ö&O$×� �̂+�Õ�b�Z#.�è0¦�†/œ�:���è0¦�_7•�K�Z�c�
�C�@

�\�b�¦�_�x"I�ö�†2Ã�r�<�S�� ABS>8Access and Benefit-Sharing >&4G��2( ;�b�v�“�b�µ��l�g�Q�b�<#Ý

�?�}#Õ�N�•�<%��b¶�G�?�X/®�¹�^4Ä�(>'���x4G��2( ;'ö#.�b�•+��ö�†�Õ8Œ�_*(�C��  

���Â1*���\�G/œ�K�Z�
 2016�º�Ø�è7F�_�\Æ�[�b½�/$×� �̂¦�[�_�ö�Y�8�Z0Û�o�è0¦�†���‹�M�•�•+��ö

�†�¦�S�_�è0¦�M�•�G�\�†% $×�\�K�Z�
 ABS�_�€�ƒ�•�¦�[>&�Ã�–�ß�µ�º�É�ß�ª�™�¡�º'¼>'�b��#'�•+��ö�_

�X�8�Z�
�Ã/õ�…�\�^�•6×�î%4�P9?�
��)–%4�b�…�æ�b�¦�_�x"I�ö�†�Õ8Œ�_*(�8�S�«�Ÿ�î�Ò�\�^�•�|�:�


#'�…6õ�€*…'¼�\�b�–0b�º�n�
� 1Ÿ'¼�†/œ�:�����‹�•+��\1��u�}�€�S���œ�c�
�Ã�–�ß�µ�º�É�ß�ª�™�¡�º

0è/œ�_�¥�E�S�¦�S =��†6ä���M�•��  

 

>&>0>' )� �í $×�<%�>&5 5¹$×�í 8� 5 5¹$×�<%�>' �b 0Û�o �_ 6õ�M�• 0Û�o �m�2 �b %Ê'2  

�q #Õ#Ø*…�  

�û���b�p.��(5��[�b%Ê'26ä$Î�\�\Æ4G��2( ;�b�<#Ý"g�#�b6õ�€�ö�_%T% �K�
�û���"�)�b�Ã�¿�Ý�¹�î

�±�†�<#Ý�K�S��5��(�Ò�m�2�†�è0¦�M�•�����º�Ø�_�>�8�Z%Ê'26ä$Î�q�·�_6õ�M�•�ö&O$×�^�(�Ò�x�
�Ú#Ø

���\�b�š3Q�(�Ò'¼�†���‹�M�•�G�\�†% $×�\�K�Z�
�Ò�º�Ø�c�›�û���b%Ê'26ä$Î"g�#�†�•�q�M�•�S�u�
)r

�»%,��&É�Û�•/¡%Ê'21*�����_�|�•�¶&Š�¹�î�±�†�p7Ÿ�K�
�²0[�\�^�•�_���b�Z��†/œ�:���r�S�
#Ø��4�

6õ/²�†#Ý�8�Z%$�K6ë�K�b4G��2( ;�<#Ý�b�N&ã�b�(�Ò�†6ä���M�•��  

 

�r �˜ 2� *…�  

 ¯�~$×� �̂˜2�*…�b/œ�·�c�w���[�c0b�<�^�8�S�u�
�w���¹�î�±�_�|�•�(�Ò�@�Y�•+��[�6�•�G�\�?�}�


 ¯�~$×� �̂˜2�*…�†�µ�t�M+á�w�¸�_�P�K�Z�
4G��2( ;�†�<#Ý�K�S2��_�P�M�•4E�ò�†�•�q�M�•�S�u�b�”�å

�£�î�º1*���†���‹�M�•�� 200�§�å�É�Ý&ì�Ø�b�£�1*���[1*��&Š�b0¿0£�Y��†&�1��K�S�V�[�
 1,000 �§�å

�É�Ý&ì�Ø�b�•1*���†���‹�M�•��  

�”�å�£�î�º�[�c�
4G��2( ;�†�<#Ý�K�S2��?�}�“�}�€�•�<%��b�M4Š�@�
�Q�b4G��2( ;�b#Õ�%�…�–1¤�_

�Q#Ý�I�€�•�£�î�«�\�
�Q�:�[�^�8�£�î�«�[�
2��_�P�M�•�-�v�–�¿8 �@$��^�•�?�†�è0É�M�•���<%��b�M

4Š�@4G��2( ;�–1¤�_�<#Ý�I�€�•�G�\�[2��_�P�M�•�-�v�–�¿8 �@�V�¼�M�•�b�[�6�€�d�
�Q�b�|�:� �̂D�Ø

�c�M+á�w� �̧?�}�-�â�†�“�•�\�8�•�M�•�G�\�@�[�A�•��  

 

�s #.1=$×�K3Æ 

4G��2( ;�†#Ý�8�S%Ê'26ä$Î�†�Â&g$×�_�µ�t)��í�Ô�¹�Ý�_�ö�Y�A�
 PIC�_°�_�|�~�]�b�|�:� �̂ �Ý�@�£

�•�I�€�•�b�?�
�(�Ò�†/œ�:��  
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>&>1>' 4G�� 2( ; �<#Ý�b )� �í 0Û�o �@#Õ"@�¨ �] �ö �– ² �_ �Z�< �• �s 8j �b 0Û�o  

�q 4G�� 2( ; �<#Ý�_ 6õ�M�• 1� 1‘ �@#Õ�Â(Ô�– ² �– 1‘ �_ �Z�< �• �s 8j �b �è 0É 

4G��2( ;�†�<#Ý�K�Z6ä$Î�I�€�S��.����_�|�~�¨�C�b�Ç�@�F�ƒ�€�Z�8�•�G�\�x�
�W�¶�
#Õ�Â(Ô�?�}�w

%��^4G��2( ;�@$Î0b�I�€�•�•+��ö�@�6�•�G�\�
6ä$Î'¼�_�|�~#Õ�Â(Ô�†�»�:�\�
� �ì�_�W�¶�b4G��2( ;

�<#Ý�b�•+��ö�v�»�W�Z�K�r�:�G�\� �̂]�_�X�8�Z1�1‘�M�•�G�\�[�
�w� �̧b#Õ�Â(Ô�–²�_�P�M�•�–1‘�@�¥

�V�M�•�•+��ö�@�6�•�\*ƒ�<�}�€�•���G�b�G�\�†�è0É�M�•�S�u�
�M+á�w�¸�b#Õ�Â(Ô�–²�_�P�M�•�-�v�–

�¿8 �†�ì�•0Û�o�2'¼�b�m�2�_�|�~0£ ��M�•�S�u�b�”�å�£�î�º1*���†���‹�M�•�� 200�§�å �É�Ý&ì�Ø�b�£�

1*���[1*��&Š�b0¿0£�Y��†&�1��K�S�V�[�
 1,000 �§�å�É�Ý&ì�Ø�b�•1*���†���‹�M�•��  

�”�å�£�î�º�[�c�
4G��2( ;�<#Ý�_6õ�M�•�_���†�Z�<�S���œ�\�Z�<�^�8���œ�[�
#Õ�Â(Ô�–²�_�P�M�•

�-�v�–�¿8 �@$��^�•�?�†�è0É�M�•���G�€�_�|�~�
4G��2( ;�<#Ý�_6õ�M�•�_���@�
�Ç���b#Õ�Â(Ô�–²�–

1‘�†�¥�V�I�O�•�?�†�Â�}�?�_�M�•��  

 

�r �w#Ý�^ 4G�� 2( ; �@$Î0b�I �€ �• �• +� �ö �@#Õ�Â(Ô�– ² �– 1‘ �_ �Z�< �• �s 8j �b �è 0É 

�w�¸�c�
�w#Ý�^4G��2( ;�@$Î0b�I�€�•�•+��ö�@�*�8#Õ�Â(Ô�|�~�v�
�Q�b&�"á�@9×�8#Õ�Â(Ô�†�|�~9×

�C0Û�o�M�•�G�\�@�£�•�I�€�•���G�b�G�\�†�è0É�M�•�S�u�
�w#Ý�^4G��2( ;�@$Î0b�I�€�•�•+��ö�@�
�M

+á�w�¸�b#Õ�Â(Ô�–²�_�P�M�•�–1‘�_�Z�<�•�s8j�†�(�Ò�M�•�S�u�b�”�å�£�î�º1*���†���‹�M�•��1*���c

2,000 �§�å�É�Ý&ì�Ø�b0d�•�[���‹�M�•��  

�”�å�£�î�º�[�c�
�–1¤�
�b0¿���@�è0¦�I�€�Z�8�•�\�8�:�•���b�v�\�
�–²�I�€�•�·�Ü"@�b'�8®�\�¶

�/�X�
�–1¤�
�b0¿���_�|�•�a�•�º�p�l�b�s8j�
�Q�K�Z�
�w#Ý�^4G��2( ;�@$Î0b�I�€�•�•+��ö�@$�� �̂•

�–1¤�
�b0¿���L�b�p�?�}�
�]�b�L�@�ƒ�r�K�8�?�†�\�a�•�G�\�[�
�w#Ý�^4G��2( ;�@$Î0b�I�€�•�•+��ö

�@�
�–1¤�
�b0¿���_6õ�M�•4E�ò�_�]�b�|�:�^�s8j�†�Z�<�•�?�†�Â�}�?�_�M �•��  

�r�S�
4G��2( ;�b�ó��$×� �̂<#Ý�•+��ö�†�–0É�M�•#Õ�Â(Ô�–²�b)E)F�_�c#Õ�Â(Ô�b�Þ�ª�Ü�š�å�«�@�&

�K�_6õ�€�K�Z�8�•�\*ƒ�<�}�€�•�G�\�?�}�
�Q�b6õ�€�b�Z#.�†6ä���M�•���I�}�_�
�Þ�ª�Ü�š�å�«�b1�1‘

�@#Õ�Â(Ô�–²�–1‘�_�Z�<�•�s8j0Û�o�b�w� �ö�x���‹�•+��ö�_�X�8�Z�è0¦�†6ä���M�•��  

 

  



13 

>0>,�¹ �B 27�º �Ø�b 4 �� "g�# �> �| �g �B�Ý>&�+0[>'  

  

�d  �G�G�[�c 3 �º6ë�b%Ê'20£#ì�\�P�Â�I�O�Z�¹�B 27 �º�Ø�b4��"g�#�>�|�g�B�Ý�b�+0[�†&g�M���G�b

�S�u�� >/>,�¹�B 27 �º�Ø�b%Ê'20£#ì���b0b���K�b$��•�[�c� �̂C�
�W0°>:>1�º6ë�b%Ê'20£#ì�+0[><

�_&g�M%Ê'2�+0[�í�«�£�ª�×�î�Ý�b%Ê'28o% �b$��•�_�6�K�Z�+0[�†&g�M!l�_$��–�I�€�S�8��  

 

 

 
  

H�H��º6ëFþ%Ê'20£#ì�+0[H�
	û
��]�¢	» 
�0��
}
a

	…	¡�o�=�{���I�{š�•�á�Ú

�B�,��	ï	Ó

���®�É�Ñ�N
�‡ 2014 �0 10 �‰�Æ�ø�Þ�‹�-�-�•�§�†�X


Ö	ú�:	2	î	Ò
›	*��	"	��)�«	ñ�z
9	÷	-/
$
�‡ �-�-�•	ä�ñ�Æ�ü�¬�º�Î�Ë
[�W�É�h�›

�N	¹	Ð	-
r
>	*
f	$	�	Ê
��B PIC�C�O��	Ë	Q²	J	î
Û
�‡ �¡�á�{�@�����Æ�Ù�´�æ�º�����Ž���®

PIC�‰��	Ë	*	Ý	�	J	ý
K	þ	Ó�]�¢	-
���
���®�É�¸�Ž
�‡ ���œ�Â�É�¡�á�{�@�����Ã���©�Ð���É�^ž�É	í
n
�‡ PIC���p�»�Æ �ã�æ�r���I���©�É�¸��
�‡ �¡�á�{�@�����É���K�v�®�ñ�,�¼�Ó�É�¨�ª�É�¸��


��D	�	K	J
�
Ÿ��	Æ
A	7	-
£	÷


6 �ê 
� �m�F	ý
K	-	Æ
A�]�¢	x�4	•

�¡�á�{�@�É�����Æ�ã�å���µ�æ�º���Ž���©�†�Ï�Î�¸�É���K�v�®�ñ�,�¼�����v�Ó�É�a�‚
�Æ�Ù�´�æ�¸��	Ö¥�É���®

�]�¢�ê
���	k	c	j	—�4	•�B 3	«	Ñ�C

�w1�x���œ�Æ�¥�¬�æ�¡�á�{�@�����É�æ�ù���® �w2015 �0�G�x
"Ç	©	®	-�)�«	ñ�z
9	÷	-	ð���T¼
"È	¬	ÔABS	¹�{�„
�	ù
*

�–�³�°�ç�æ	º�Ð
�‡ �¡�á�{�@�����É�1	m	í
n�Ï�Î�º���Ž���©�É�¸��	Ö¥�É�Ï�†

�Ã�¸ �ç�í���Ÿ�º�¸��
�‡ PIC���p�»�Æ�ã�æ���©�Ã�r���É�¸��
�‡ �¡�á�{�@�����§���K�v�®�ñ�,�¼�É ���v �Æ�h�£�æ�¨�ª�É�¸��

Î�
�Ó�ÉÇ��
�‡ �ø�Þ�‹�-�-�•�É���–�ø�½�Æ�ü�¬�º�Õ�µ


 �º�.	&	- PIC�‰��	Ë	-
��o�‰	-
^�H�k
®	Q
€�y
�‡ ���K�v�®�ñ�µ�– COP13/ �ø�Þ�‹�-�-�• MOP2���É�Ù�r�Î�%

�ß�-�Æ�¥�¬�æ	»�§�Î���
���É�†�.�Æ���æ�Õ�µ
	ó	ø�‰	7	-�~t	-�ô
!	
	H	-�)�«	ñ�z	Æ
A�„
�	-
�
L��

t	Ä	-	Å
&�k
®	Q
€�y

�‡ PIC�p�»�§�i�¹�Ž�Æ�Ï�r�Æ�Å�æ�&�ó�Æ�s�£�Á�É�h�›�Ò�Ó�Æ��
�æ�Õ�µ
	°	¶
�	Ó�ô
!	&	- PIC�‰	-��	Ë
��o	-
^�H�k
®�:	2	æ	Ï	-
	Æ
A	ß
g	-	�	@	-�ì
|	Á	ç	Q
€�y

�w2�x�w1�x�í�Ý�Ã�Æ�²�º�º���Ž���©�w�ÿ�I�Ž�I�|�ÿ�I�Ž���©�x�É�¸���Æ�Ù
�´�æ�¸��	Ö¥�É���® �w2015 �0�G�x
"Ç
�	µ	-
9�‡	-�ì
|
"È��
¾	»	-�ö�‡	-�ì
|
"É�)�«	ñ�z	-	ý
K
|�•	-	ö
Û	Ó�®
z

�w5�x�¡�á�{�@�����É�º���¸���§���K�v�®�ñ�,�¼�Æ�h�£�æ�¨�ª�É�¸��
�w2015 �Í 2017 �0�G�x

"Ç�)�«	ñ�z
9	÷	*	G	J
9�‡	�	Ç
_
W�˜
�	*��	�	J�v�	-�ì
|
"È�)�«	ñ�z
9	÷	-
•	&	-	Ç���ú	ó	ø	-
N
�
�	*	Ý	�	J
^�H

�w4�x���œ�Â�ÉPIC�p�»�Æ�ã�æ���©�I�r���•�Â�É�¸�� �w2016 �0�G�x
"ÇPIC��	Ë	-
¾	÷	-�ì
|
"ÈPIC��	Ë	-�ö�‡	-�ì
|
"É	¬	Ô�È
¼��	Ë	-
��o	*	Ý	�	J
^�H
"Ê�6	¸¶	Ó
9�‡	*	G	J	É�`
£
�	ò	*	Ý	�	J
^�H

�w3�xPIC�p�»�Æ�ã�æ�¡�á�{�@�����Æ�Ï�×�´�¨�ª�É�–�"�æ�ù �w2016 �0�G�x
"ÇPIC��	Ë	�
k	µ	-�)�«	ñ�z
9	÷	*��	�	J�v�	-
R�þ
"ÈPIC��	Ë	�
k	µ	-�]�¢	ë	Å	*��	�	J�v�	-
R�þ



14 

 

 
 

 
 

 

 

H�HH��¥ �• FûFÚFáG�4G�� 2(  ; �< #ÝFþ1*�� %Ê'2

FÆ�e8Ÿ�–1‘ FÇ
�‡ ›/œ%Ê'2FÜ�aFúFÔ�pF¸%Ê'2�P1ßFþ4G��2( ;F¸FíFþ�<#ÝF¸#ÕFêG��<%�G�6õ4�

GIG=GMGŠFþ�¨�]FåF¸�o�ÍFþ½#'�ì4#&ìFþ07§FåG"��FÖF¹
�‡ ���ÂG"���(Fû1�1‘FçFï�VF÷F¸�m�2Fþ�U&ìG"4:�)FÛFô$×&�Fû7H��FçFúFÜG�F¸G�

FïFíFþ7H���öFþ#.0ŽFû'g+.FçFö%Ê'2G"4�/œFéG��²0[F¹
FÆ���‹"g�#FÇ
�‡ %Ê'2�F÷Fþ���ÌG‰1Ÿ1=

�± #Õ"@�¨�]�ö�²(Ù�lG��¡�‚�‡1Ÿ���iFûFÚFáG��ö&O�+�Õ�Z#.F¸�¤�ÑFþ�w��
0d�•�g*ƒGUGŠGMG��v�“G‰�<#Ý���Â8®�º'¼Fþ›/œ�¦���B�ÝFþ�è0¦

�‡ 4G��2( ;GtGŠGDGŠ'¼Fû�PFéG�G2G•GMGaGsGŠ���‹H���$ª#Ý��.�F¸�³!›"@%Ê'26ä
$ÎGgG•GOGqGŠ'¼H�

�‡ %Ê'2�F÷Fþ�Í*¸1n ‡G‰�–0b�º�nH��³!›"@%Ê'26ä$ÎGgG•GOGqGŠF¸'�,QF¸��$ª#Ý
��.�F¸GAGzG=GEGuG•'¼H�
�± 4G��2( ;Fþ�v�“G‰�<#Ý���ÂF¸GVGzG•GWF¸�Ò�‹Fþ�Ž�ƒ'¼Fþ�•�q

FÆ�B�ÝFÇ
�‡ ¹� %Ê'2*…6ëF÷�e8Ÿ"g�#G��ö&O�+�Õ'¼FûFôFÝ¹3û1�1‘Fþ¹�w�ìG"�WG�F¸�•

�A$×Fú%Ê'20¿0£G‰�Ž6äG�Fþ�u�ŽG"�ZFØG�FãFøFÜF÷FÝFïF¹
�‡ �•�qFçFï�_��+¬�/FÜ�\Æ�P*(Fþ�è0¦�¦�qFøFçFö�q#ÝFéG�FãFøFÜF÷FÝG�F¹

H��¥�•FûFÚFáG�4G��2( ;�<#ÝFþ���Â�•�qH�

H�HH��¥ �• FûFÚFáG�4G�� 2(  ; �< #ÝFþ1*�� %Ê'2

FÆ�e8Ÿ�–1‘FÇ
�‡ )��í�Û$×Fú0Û�oG"���‹FéG��VF÷�¤�ÑFþ�¦�[G�GUGŠGMFÜFÝG�G�Fö�Y2ŠF¹
�‡ %Ê'26ä$ÎFÿ�û���µ�&Fû�€G�G�FãFøG�ABS�20d�DFþ�Y�~FÛG�3û�–Fþ1*���m

�2F÷Fÿ�¦�[G�GUGŠGMFÜ�“G�G�FúFÔF¹
�‡ �\ÆFûFÚFÔFöABSFû�€G�G��¦�[H�G_G2G{GQGVGeG{GFG5G=GV'¼H�G"$Î�@FçF¸FÒG�FÔ

FÿFíFþ��#'�•+��öG"�•(ôFçFúFÜG�F¸�•+�F÷FÒG�G���0É$×Fû�è0¦FéG�FãFøFÜ
�ƒG�G�G�F¹

FÆ���‹"g�#FÇ
�‡ �P1ß�…�æ'¼Fþ#'�…1*��G"���‹Fç��#'�•+��öG"�•(ôG‰�è0¦

�± �P1ß�…�æ'¼H�6×�î%4�P9?�wF¸��)–%4�Þ,�6ë1V�åF¸��)–%4FÚFÝFúG�#Õ"@
2( ;�q#Ý�S$�

�± ���‹Æ��H�#'�…6õ�€*…FøFþ�–0b�º�nF¸G0G=GIGG�P1ß�Ã/õFøFúG��“G�4G��
2( ;'¼Fû�€G�0i�9F¸FúFù

FÆ�B�Ý FÇ
�‡ FÔFêG�Fþ�P1ß�…�æ'¼G��M��Fþ6õ�°G�� �ŠFþ�•+��öFÜ&gFåG�F¸G0G=GIGG�P

1ßFøFúG��“G�4G��2( ;'¼Fþ�Ñ�~G�&�1�F¹
�‡ �…�æ2( ;Fþ�Ü�•�o�Í�ìFûG�G��–²G��…�æ�q�ö�ìFøFÔFóFïF¸G�G���4"$×Fú1"

8ŸFøABSFøFþ6õ4��öG"%&�«Fû&�1�F÷FÝF¸�¦�[�g�BFûG�G��è0ÉFþ�w� �öG�F¸G�
G��œ�ÈFÔ#”�C�;'ÇFû�PFéG��<�l�öFÜ&g�@F¹

H��\Æ ABS�¦�[�g�B1*��H�



15 

 

 
 

 

 
 

 

H�H�H�)� �í $×�< %�H�5 5¹$×G‰8� 5 5¹$×�< %�H�Fþ
0Û�o Fû6õFéG�0Û�o �m�2 Fþ%Ê'2

FÆ%Ê'2% $×FÇ
�‡ 4G��2( ;Fþ)��í�o�ÍFø�<%�4Ä�(

Fþ)��í� �Ý�(�ÒFþFïG�Fþ�‰�2Fþ
�è0¦G"/œFÖF¹

FÆ#”�C)��í)+�œ�º��FÇ
�‡ �‘�¶Fþ#”�C�º��Fû4G��2( ;�<#Ý

Fø#Õ"@�¨�]�öFþ�¥4Š� �ÝG"�•FØ
Fï�º���/(ÔG"�f�LFéG�F¹

�‡ FãFþ�‚FçFÔ#”�C�º��Fþ�N0£FûG�Fó
Fö#Õ"@�¨�]�ö�o�ÍFþGcG{GŠFúG�
G�FûGGGVGQG=Fþ�N&ãG"&�1�FçF¸#”
�C�;'ÇFþ� �ÝG"0Û�oFéG�FãFøFÜ
�•+�FûFúG�F¹

D�#Õ#Ø*…�
H�4G��2( ;Fþ)��í�o�ÍFø�<%�4Ä�(Fþ)��í� �Ý�(�Ò�m�2Fþ�è0¦H�
H��Ò�º�ØFþ%Ê'2"g�#H�

FÆ4G��2( ;�(�Ò#Ø��4�6õ/²FÇ
�‡ ¶/²FåG�FöFÔG�#Ø��4�6õ/²G"4G��

2( ;�(�Ò#ÝFû�(�mF¸7Ÿ0£FéG�FãFøF÷F¸
4G��2( ;�<%�4Ä�(�;'ÇFþ�•%T� 
�ÝG"�(�ÒFéG�FðFáF÷FúFßF¸G2G\GgGŠ
GEGuG•G��•/¡3?�nFúFùFþ6×�‡$×Fú
�s8jFûFôFÔFöG�1Ÿ1=FéG�FãFøFÜ�•
+�FûFúG�F¹

H�H�H�)� �í $×�< %�H�5 5¹$×G‰8� 5 5¹$×�< %�H�Fþ
0Û�o Fû6õFéG�0Û�o �m�2 Fþ%Ê'2

D�#Õ#Ø*…�

H�4G��2( ;Fþ)��í�o�ÍFø�<%�4Ä�(Fþ)��í� �Ý�(�Ò�m�2Fþ�è0¦H�
H��¶�º�Ø�è7FFþ%Ê'21"8ŸH�

FÆ�¶�º�Ø�è7FFþ1"8ŸFÇ
H #”�C)��í)+�œ�º��Fþ�N��

�‡ #”�C�o�ÍFþGcG{GŠ(2( ;�<#ÝFø2(
 ;�–1¤2�#Ý )FøGGGVGQG=(#”�C2(#Ø
8 H�G"%±1‘�o�ÍG��¨�]�ö�o�ÍG"
0Û�oFçFï�VF÷)��í0Û�oG"FÚFãFúFÖ

H� 4G��2( ;�(�Ò#Ø��4�6õ/²

�‡ 4G��2( ;Fþ�(8®Fø)+0£$×��*O
�‡ �›G0G=GTG1GaGTG1Fþ4G��2( ;�<

#Ý"g�#Fþ�•�q
�‡ �æ/²$×Fú4G��2( ;FûFôFÔFö0è

'ìG"���‹FéG�



16 

 

 
 

 

 

 

H�H�H�)� �í $×�< %�H�5 5¹$×G‰8� 5 5¹$×�< %�H�Fþ
0Û�o Fû6õFéG�0Û�o �m�2 Fþ%Ê'2

D �˜ 2� *…�
�‡ �M+á�w�¸ Fþ4G��2( ;G"�<#ÝFçFï2�Fû�PFéG�4E�òG"�•

�qFéG�FïG�FþG0G•G?GŠGV1*��G"���‹
�± �Ò�º�ØFÿ1*��&ŠFþ�8�BFø1*��Fþ���‹

�‡ �<%�Fþ�M4ŠFÜF¸4G��2( ;Fþ#Õ�%�…�–1¤Fû�Q#ÝFåG�G�
G?GŠGGFøF¸FíFÖF÷FúFÔG?GŠGGF÷F¸2�Fû�PFéG��-�v�–�¿
8 FÜ$�FúG�FÛG"�è0É
�± �<%�Fþ#Õ�Â(Ô�–²G�Fþ4O–Fÿ�M+á�w�¸Fþ�-�âG"�“G�FÛ
�± �D�ØFþ�_°G"�è0¦FéG�FÖFØF÷F¸�w%�Fú�_��

0� �� 1 0� �� 2 0� �� 3
FùG�G�

2� G�FúFÔ
FÒFúFïFþ$U"gFû�PFéG��  �Ý FøFöG�� �ÝFÜ9×FÔFøFöG�� �ÝFÜ9×FÔG�G�� �ÝFÜ9×FÔ
#Õ�Â(Ô�– ² G�Fþ4O– 50Ç 50Ç 100Ç
4G�� 2(  ; Fþ�f �j *…G�Fþ4Ä�( 10Ç 50Ç 50Ç
�o �AH�3�¥ �( H� 1000Ç 500Ç 500Ç

�è�WFþG�FÖFú3FôFþ0���FÜ�Ñ8ŒFûFÒG�FøFÝF¸FùG�G"2N°FçFïFÔFø�îFÔG�FéFÛH�



17 

 

 

 

 

 



18 

 

 

 

 
 

 

 

H�H�H�4G�� 2(  ; �< #ÝFþ)� �í 0Û�o FÜ
#Õ"@�¨ �] �ö �– ² Fû�ZFØG��s 8j Fþ0Û�o

D�4G�� 2(  ; �< #ÝFû6õFéG�1� 1‘ FÜ#Õ�Â(Ô�– ² �– 1‘ Fû�ZFØG��s 8j Fþ�è 0É
�‡ �M+á�w�¸Fþ#Õ�Â(Ô�–²Fû�PFéG��-�v�–�¿8 G"�•�qFéG�FïG�FþG0G•

G?GŠGV1*��G"���‹
�± �Ò�º�ØFÿ1*��&ŠFþ�8�BFø1*��Fþ���‹

�‡ 4G�� 2( ;Fû6õFéG��_��G"�ZFØFï���œFø�ZFØFúFÔ���œ F÷F#̧Õ�Â(Ô�–²
Fû�PFéG��-�v�–�¿8 Fû�w�–Fú�jFÜFÒG�FÛG"�è0É
�± 4G��2( ;FûFôFÔFö1�1‘FéG�FãFøF÷F¸#Õ�Â(Ô�–²�–1‘FÜ�¥�VFéG�FÛ
�± #Õ�Â(Ô�–²�–1‘�¥�VFþFïG�Fþ�;'Ç�g�BFû2	"©

FÒFúFïFÜFÚ�+G�FÔFþ4”4(�Ó%4Fþ+¬!›#”�CFþFÖFñF¸#Õ�Â(Ô�–²Fþ0{!lFÛG�"IFû5�0[�ö
FÜ9×FÔ�u�…10haH�10�S�¹�‰GoGŠGVGyF¸30250�¤F¸�¾�¿GWGŠGn2.1388�¶�(H�G"2N°FçF¸�–²
FçFöFÔFßFïG�FþGXGEGuGXGyG‰GVGwGGGVFþ�vG�)�G�FÜ/œG�G�FöFÔG�Fø�•��FçFöFßFðFåFÔF¹�u
�…G"�v�“FéG�FãFøFÜF÷FÝG�G�F¸FíFþ�u�…Fû�Ñ�~FéG�#Õ�Â(ÔFÿ�Ì�‚Fû�–²FåG�G�FéF¹

FÒFúFïFÿF¸FãFþGXGEGuGXGyG‰GVGwGGGVFþFïG�FûF¸1000Ç�$�ÜFçFöG�FÔFÔFø�îFÔG�FéFÛH�
FïFðFçF¸�$�ÜFåG�Fï5 8 FÿF¸FãFþ�u�…Fþ2N°FþFïG�FðFáFû�QG�G�G�FéF¹�ÚFþ% $×Fû�Q
G�G�G�FãFøFÿ�ôFçFöFÒG�G�FëG#F¹

FÿFÔ FÔFÔFØ

D �w#ÝFú4G�� 2(  ; FÜ$Î 0bFåG�G��• +� �ö FÜ#Õ�Â(Ô�– ² �– 1‘ Fû�Z FØG��s 8j Fþ�è 0É

�‡ �M+á�w�¸Fþ#Õ�Â(Ô�–²Fû�PFéG��-�v�–�¿8 G"�•�qFéG�FïG�FþG0G•G?GŠGV1*
��G"���‹

�‡ �w#ÝFú4G��2( ;FÜ$Î0bFåG�G��•+��öFÜF¸+¬!›�–1¤�
Fþ0¿��Fû6õFéG�4E�òFû
FùFþG�FÖFú�s8jG"�ZFØG�FÛ
�± �w#ÝFú4G��2( ;FÜ$Î0bFåG�G��•+��öFÜ9×FÔ#Õ�Â(ÔFþ�‰FÜG�G�9×Fß0Û�oFåG�G�FÛ

G"�è0É
�± #Õ�Â(Ô�–²�–1‘�¥�VFþFïG�Fþ�;'Ç�g�BFû2	"©

�‡ �w#ÝFú4G��2( ;FÜ0bFôFÛG��•+��öFÿ�GFû�w�–
�± �w#ÝFú4G��2( ;FÜ0bFôFÛG��•+��öFÜ9×FÔG�FùG�G�9×Fß0Û�oFåG�G�

4E�¥ *åH 4E�¥ *åH� 4E�¥ *åH�
�– ² FåG�G��· �Ü"@

+¬!› #” �C�– ²
�…�æFÿ0¿�� Fé
G	FÝF÷FúFÔ

1ß�©'� 1'� 0'�
GzGQGWGxGGGV�V3U'� 5'� 2'�
�� 3û'� 200'� 100'�

�w#ÝFú4G�� 2(  ; FÜ0bFôFÛG��• +� �ö 9×FÔ �* FÔ
FÒFúFïFþ�a �• Fþ�º �p Fþ�ö �a 1�SÇ 5�� Ç

+¬!›#”�C�–²�…�æFþ0¿��Fþ�Ù�‰FøFçFöF¸�è�WFþG�FÖFú3FôFþ�LFÜFÒG�FøFÝF¸FùG�FÜ�ƒG�FçFÔFø�îFÔG�FéFÛH�

H�H�H�4G�� 2(  ; �< #ÝFþ)� �í 0Û�o FÜ
#Õ"@�¨ �] �ö �– ² Fû�Z FØG��s 8j Fþ0Û�o



19 

 

 
 

 

 
 

  

H�H�H�4G�� 2(  ; �< #ÝFþ)� �í 0Û�o FÜ
#Õ"@�¨ �] �ö �– ² Fû�Z FØG��s 8j Fþ0Û�o

D �w#ÝFú4G�� 2(  ; FÜ$Î 0bFåG�G��• +� �ö FÜ
#Õ�Â(Ô�– ² �– 1‘ Fû�ZFØG��s 8j Fþ�è 0É

FÆ%Ê'2% $×FÇ

�‡ 4G��2( ;F¸#Õ"@�¨�]�öF¸)��í0Û�oF¸GzGFGxG6G•GGFþ6õ�€G"�Z#.FéG�F¹

FÆGzGFGxG6G•GGFøFÿFÇ

�‡ GzGFGxG6G•GGFøFÿF¸#Õ�Â(ÔFÜ�¥$×FÛFß�˜H��Ž8¼G�&k�)��í$×0[�IFúFùH�G"�w
FáFöG�F¸–�¶Fþ�µ+�G"$Î�yFçFôFõFáG�FãFøFÜF÷FÝG�#Õ�Â(ÔFþ+��ŠG"&gFéF¹

FÆG�FøG�FÇ

�‡ 4G��2( ;FÿFùFþ2( ;FÜFÔFô�w#ÝFûFúG�FþFÛG�FÛG�FúFÔFïG�F¸FúG�G	Fß�¨�]
Fú4G��2( ;G"�–²FéG�FïG�Fû#Õ"@�¨�]�ö�–²FÜ5�0[FøFúG�F¹

�‡ #Õ�Â(Ô�–²FþFïG�FûFÿF¸GzGFGxG6G•GGFþ)T�âFÜ�ÓG�G�G�G�F¹

�‡ GzGFGxG6G•GGFþ�+�ÕG"�_°FéG�FãFøF÷F¸#Õ�Â(Ô�–²Fþ�–�áFÜF¸FÂ+¬!›G�FçFåFÃ
FþG�FÖFú�U�ÕFú�+�ÕF÷FÿFúFßF¸#Õ�Â(ÔFþ'ö#.*…FûFøFóFöG�F¸4G��2( ;Fþ�w%�
*…FûFøFóFöG�G�G�½�/$×FûFúG�Fø*ƒFØG�G�G�F¹

H�GzGFGxG6G•GGFøFþ6õ�€�öFþ�è0¦H�
H��Ò�º�ØFþ%Ê'2"g�#H�

H�H�H�4G�� 2(  ; �< #ÝFþ)� �í 0Û�o FÜ
#Õ"@�¨ �] �ö �– ² Fû�Z FØG��s 8j Fþ0Û�o

D �w#ÝFú4G�� 2(  ; FÜ$Î 0bFåG�G��• +� �ö FÜ
#Õ�Â(Ô�– ² �– 1‘ Fû�ZFØG��s 8j Fþ�è 0É

FÆ�¶�º�Ø�è7FFþ1"8ŸFÇ
�‡ �Ò�º�ØFþ�e"©%Ê'2G"2ÃG�FØF¸�¦�[

G"3ûFçFöF¸#Õ�Â(Ô�–²FûFôFúFÜG�
GzGFGxG6G•GGFþ4G��2( ;�<#ÝFþ8�
F÷Fþ5�0[�öG"F¸G�G�½�/$×Fû�è0¦
FéG�F¹

�‡ �w#ÝFú4G��2( ;FÜ$Î0bFåG�G��•
+��öFÜGzGFGxG6G•GGFþ0Û�oFû�ZFØ
G��s8jFþ�è0É�‰�2FûFôFÔFö�è0¦
FéG�F¹

FÆ�¦�[H��ìH�H�GCG•GB&KFÇ
�‡ GCG•GB&K�ÛF÷FÿGzGFGxG6G•GGFþ�+

�ÕFÜ#Õ�Â(Ô�–²FþG0GeG{GŠGOFøFç
Fö�M+á$×FøFúFóFöFÔG�F¹

H�GzGFGxG6G•GGFøFþ6õ�€�öFþ�è0¦H�
H��¶�º�Ø�è7FFþ%Ê'21"8ŸH�

Bellwood, D. R., Hughes, T. P., Folke, C., & 
Nyström, M. (2004). Confronting the coral reef 
crisis. Nature, 429(6994), 827-833.

�W GCG•GB&KFþ"g�ÂFø�¥4ŠFÛG�Fþ�$8ô�7Fþ�v°
�lG� z��FøFþ6õ�€



20 

>1>,�P�¥ $Î /² '¼�b �� �‹ "g�#  

>&>/>' %Ê'2 � '¼�b �� �‹ "g�#  

�•�º�Ø�_�>�E�•%Ê'2��l�g%Ê'2�t�œ�O'¼�b���‹"g�#�c�W0°�b3û�~�[�6�•���r�S�
�W0°�b�o�?�•%Ê'2

²+á�_�‘�¦�M�•�¥�”�Ó�å�Â�î6ë>&�±���
#ã�p�
���Ü�
-õ�o�?>'�
�¶�9�b%Ê'28o% �b%Ê'2�(�¸*…6ë�[7v�ì�


7Á�Ê�Ó�î�Ý�_�|�•�_���í�–0b�º�n�†/œ�:�o�?�
4:�� Skype�†�Q#Ý�K�Z�b�t�œ�O�í�è0¦'¼�†���‹�K�S��  

 

���‹  �¥�ì  ���d  
���•*…  

>&�W&à$�>' 
�+0[  

%Ê'2�  2015�º 7�v 31�¥>&5 >' 

14:00>|15:30 

�Þ��*O�?�±�Û>&�U#ã>'  

�¾9� 8 7u�̀ �1Ÿ�
  

�±���
#ã�p�


���Ü�
-õ�
  

Cho �$�ˆ>&�Í

*¸>'  

� ¸ � ¿ � © � î � ± � íCho 

Seong-Hoon�$�ˆ�b�Í*¸

1n ‡�l�g1Ÿ1=  

#” �C %, �\

�b %Ê '2 �t

�œ�O 

2015�º 7�v 31�¥>&5 >' 

16:00>|18:00 

�Þ��*O�?�±�Û>&�U#ã>'  

�¾9� 8 7u�̀ �1Ÿ�
  

#”�C%,�
  

�±���
#ã�p�


�Ã�
���Ü�
-õ�
  

%Ê'2Æ���_6õ�M�•�–0b

�º�n�l�g%Ê'2���‹�b�t

�œ�O 

%Ê '2 �t �œ

�O 

2015�º 10�v 6�¥>&!F>' 

17:15>|18:30 

 `2!�±�Û�±� �̀§�¸�Û�–

�º�œ�Ç�•�«  

�±���
#ã�p�


���Ü�
�V�N  

%Ê'2���‹�b�t�œ�O  

%Ê'2�  2015�º 11�v 7�¥>&�u>' 

14:00>|18:00 

�Þ��*O�?�±�Û>&�U#ã>'  

�§�W�i9�� �̀1Ÿ�
  

�±���
����


#ã�p�
�Ã�
��

�Ü�
�V�N�
-õ�
  

�§�§�¶>&�Í*¸>'  

NGS �§�§&k6×�b�Í*¸1n

 ‡�l�g�–0b�º�n�
4G��2(

 ; ABS�l�g�¡�‚�‡1Ÿ���i

�_�€�•�ö&O�+�Õ�b�è0¦�


�”�å�£�î�º1*��&Š�b�è

0¦  

%Ê'2�  2015 �º 12 �v 26 �¥

>&�u>'  

14:00>|18:00 

#å�!�±�Û>&� �̧•>'  

3 �•9� 7 7u'¨ 2 �1Ÿ�
  

�±���
#ã�p�


�Ã�
���Ü�
�V

�N�
-õ  

'¨ 1 �G�P9?#'�…1*����

�Ì�
�”�å�£�î�º1*��&Š�b

�è0¦�
�Þ�ª�Ü�š�å�«�\4G

��2( ;�b6õ�€�ö�b�è0¦  

#” �C %, �\

�b %Ê '2 �t

�œ�O 

2015 �º 12 �v 10 �¥

>&�Œ>' 

16:30>|17:30 

#”�C%,+¬!›#”�C0£#ì1"  #”�C%,�
  

-õ 

�P9?#'�…1*���b���Ì�\

�\Æ ABS�¦�[�g�B1*���_

�€�•�–0b�º�n  

#” �C %, �\

�b %Ê '2 �t

�œ�O 

2015 �º 12 �v 14 �¥

>&�v>'  

15:00>|16:00 

#”�C%,+¬!›#”�C0£#ì1"  #”�C%,�
  

�±���
���Ü�


-õ 

�”�å�£�î�º1*��&Š�b1�

�Â�l�g�–0b�º�n  

%Ê'2�  2016�º 1�v 15�¥>&5 >' 

13:00>|15:00 

�U,û UFJ>¶>™>Ž>Ÿ&>˜>»>™>·>¡>†>»

>–>¼1903�1Ÿ�
  

�±���
#ã�p�


���Ü�
�V�N�


-õ 

4G��2( ;�<#Ý�b�w��0d

�•�b�g*ƒ�¹�î�±�
4G��2(

 ;�b�v�“�í�<#Ý���Â'¼�b

›/œ1*��%Ê'2�¦���B�Ý

�b�è0¦  



21 

#” �C %, �\

�b %Ê '2 �t

�œ�O 

2016�º 1�v 15�¥>&5 >' 

15:00>|17:00 

�U,û UFJ>¶>™>Ž>Ÿ&>˜>»>™>·>¡>†>»

>–>¼1903�1Ÿ�
  

#”�C%,�
  

�±���
#ã�p�


���Ü�
�V�N�


-õ 

%Ê'24��"g�#���Ì�\%Ê

'2Æ���_6õ�M�•�–0b�º

�n�l�g%Ê'2���‹�b�t�œ

�O 

%Ê'2�  2016�º 2�v 22�¥>&�v>' 

13:00>|17:30 

�Þ��*O�?�±�Û>&�U#ã>'  

#Ø��%Ê'2�d�1Ÿ�
  

�±���
����


#ã�p�
�Ã�
��

�Ü�
�V�N�
-õ�
  

;� �] �¶ >& �Í

*¸>'�
  

'Ÿ�N�€6×>&#”

�C%,>' 

�§�•�±�b�±�¿  ;��]�¶�b

�Í*¸1n ‡�l�g�–0b�º�n�


�”�å�£�î�º1*��)��Ý�b

�è0¦�
�•�º�Ø%Ê'2�B�Ý�\

�Ò�‹�b�Ž6ä�b�è0¦  

%Ê'2�  2016�º 3�v 25�¥>&5 >' 

13:00>|18:00 

�Þ��*O�?�±�Û>&�U#ã>'  

�¾9� 8 7u� �̀1Ÿ�
  

 

�±���
����


�V�N�
-õ�
�u

�‰�
  

�ó .( �¶ >& �Í

*¸>'�
 �ß#ã�¶

>&�Í*¸>'�
  

�å#ã1"6×/õ�,

>&#”�C%,>'�
�±

5��¶>&NITE>'�


�§�§�¶>& NGS>' 

NITE �ó.(�•%��
–�í"â

�]�±  �ß#ã�M�5>&�¾�¿�±

���(¹� %Ê'2�(>'�b�Í*¸

1n ‡�l�g�–0b�º�n�
�•�º

�Ø%Ê'2�B�Ý�b�\�~�r�\

�u  

 

  
 

>&>0>' �P�¥ $Î /²  

�•%Ê'21"8Ÿ�c›/œ%Ê'2�@� �̂K�C�6�º�Ø�[�6�•�¹�B 27�º�Ø�c¹� %Ê'2*…�_�|�•¹3û1�1‘�†�g�B�M�•�S

�u�b�ö&O�+�Õ�b�è0¦�x�
�•�A$×�^%Ê'2�†���‹�M�•�S�u�b =��•7u�\�K�Z0Û�o�í%Ê'2�m�2�b1Ÿ1=�†�p�°

�_���‹�K�S���G�b�S�u�
�P�¥$Î/²�c�¹�B 28�º�Ø�?�}���‹�M�•�G�\�†�•���K�Z�8�•��  

 

  



22 

>2>,,e �e �§ �Ð�Ü�î  

>&>/>'Utilization of genetic resources in Japan >-�¥�•�_�>�E�•4G��2( ;�<#Ý�b1*��%Ê'2  

The research project has investigated the situation  of access and utilization of genetic 

resources in Japanese scientists and industries thr ough document survey, interviews, and 

attending symposia and seminars. Based on the infor mation gathered, the common views 

among the project members have been formed. At the same time, the basic concept on the 

economic values generated from the utilization of g enetic resources has been considered. 

It is a challenge to conduct a research that there is a lack of existing ABS cases a nd 

available data in Japan at the moment. Thus, in ord er to examine the possibility of a 

substantive research based on generating an ABS cas e example thorough pilot project, we 

visited Tsushima (Nagasaki prefecture) and Okinawa prefecture as the candidates to have 

meetings with stakeholders and to gather informatio n regarding local genetic resources. 
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>&>0>'Method to evaluate the economic benefits (monetary and non-monetary benefits) >-)��í

$×�<%�>&5 5¹$×�í8�5 5¹$×�<%�>'�b0Û�o�_6õ�M�•0Û�o�m�2�b%Ê'2  

 

�q Producer side>-#Õ#Ø*…�; The Methods of economic evaluation on genetic resou rces and the 

introduction of PIC >-4G��2( ;�b)��í�o�Í�\�<%�4Ä�(�b)��í� �Ý�(�Ò�m�2�b�è0¦  

Economic evaluation of genetic resources utilizatio n is based on System of 

Environmental-Economic Accounting (SEEA) and Input Output Table for genetic resources 

(IOGR). New SEEA is proposed to adjust the usage of  genetic resources and the economic 

valuation of biodiversity. In this new account, we can observe the flow and stock of the 

economic value on biodiversity, and evaluate the ef fect of environmental policy. New IOGR is 

used to estimate the incidence of PIC (Prior Inform ed Consent) policy, and to forecast the 

long-run effects of innovation and technological sw itching for PIC policy. These methods 

would enable to analyze the macro-economic effect o f environmental policy. 
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�r Consumer side>-�̃ 2�*…�  

It is impossible to analyze �S�R�W�H�Q�W�L�D�O�� �F�R�Q�V�X�P�H�U�V�· behavior using market data because 

they are not visible in the market. This study ther efore uses a questionnaire survey targeting 

the general public, which includes potential consum ers, to clarify preferences for goods that 

use genetic resources. Using the survey, we compare  the willingness to pay (WTP) for two 

types of goods. In the first type, a part of the sa les revenue will be used to protect the habitat 

of genetic resources. For the second type, no sales  revenue will be used for habitat protection. 

If the WTP for the first type is higher than the se cond type, then we can conclude that the 

public will support a system where part of the sale s revenue will be used to protect the 

habitats of genetic resources. We conducted a preliminary inve stigation during this fiscal 

year. 
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�s Theoretical approach >-#.1=$×�K3Æ>9The utilization of genetic resources and economic e ffect of 

the introduction of PIC >-4G��2( ;�<#Ý�\ PIC�_°�b)��í� �Ý>8#.1=�Ô�¹�Ý�b�è0¦�\�Â#Ý  

Economic theory of genetic resources utilization ha s been developed under the studies of  

� b́ioprospecting �µ. Bioprospecting literally means a search for natur al resources that lead to 

pharmaceutical product. In economics, however, it o ften points to the development of 

pharmaceutical products by using the natural resour ces, launched jointly by a firm that uses 

genetic resources derived by nature there and by th e government or national institution.  

The paper by Simpson, Sedjo and Reid (1996, SSR bel ow) is the first study to evaluate 

the genetic resources, where SSR dealt with the res ources to be inputted for the research and 

development of pharmaceutical products. This chapte r purposes to �L�Q�W�U�R�G�X�F�H���6�6�5�·���P�R�G�H�O���D�Q�G��

the way that they calculate, followed by criticism and development afterwards. Next, we 

construct a model with PIC (Prior Informed Consent)  and MAT (Mutually Agreed Terms), 
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which are based on Nagoya protocol and argued conce rning the introduction. In this model, 

we discuss optimal use of genetic resources for the  producer, which is compared with the 

social optimum.  
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>&>1>'Impact of the economic value of genetic resources u se on biodiversity conservation >-4G��
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�q Effect of recognizing genetic resources use on awar eness of ecosystem conservation>-4G��2(

 ;�<#Ý�_6õ�M�•1�1‘�@#Õ�Â(Ô�–²�–1‘�_�Z�<�•�s8j�b�è0É  

Medicines developed using genetic resources have sa ved many people, and it is possible 

that researchers will find valuable genetic resourc es in an ecosystem in the future. Ecosystem 

loss through development might mean losing potentia l future genetic resource uses . The 

general public knows little about these facts, and improving the general knowledge of these 

facts may help people recognize importance of ecosy stem conservation. We investigated this 

issue using a questionnaire survey targeting the ge neral public. In the survey, we examine 

whether additional information about genetic resour ces may change �U�H�V�S�R�Q�G�H�Q�W�V�·��WTP for 

ecosystem conservation. We conducted a preliminary investigation during this fiscal year. 
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�r Effects of the potential to find useful genetic res ources on the awareness of ecosystem 

conservation >-�w#Ý�^4G��2( ;�@$Î0b�I�€�•�•+��ö�@#Õ�Â(Ô�–²�–1‘�_�Z�<�•�s8j�b�è0É  

�r>+>/>, Questionnaire survey >-�”�å�£�î�º1*���_�|�•�è0É  

People may place a higher value on ecosystems that are more likely to contain useful 

genetic resources than those less likely to contain  useful genetic resources. We examine this 

hypothesis using a questionnaire survey addressing the general public which asked 

respondents to suppose that they will designate a p rotected area. Respondents are presented 

with alternative plans for protected areas. The alt ernatives differ in the three attributes: the 

type and number of flora and fauna, the impact on a nnual household income due to the 

designation, and the probability of finding useful genetic resources. The survey asks which 

plan is the most desirable among the alternatives, and we examine how the probability of 

discovering useful genetic resources affects prefer ences related to designating protected 

areas. 
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�r>+>0>, Resilience>-�Þ�ª�Ü�š�å�«�\�b6õ�€�ö�b�è0¦  

This section is aimed at reviewing the relationship s between genetic resources, 

resilience, biodiversity, and economic valuation st udies. Because it is highly uncertain when 

and what genetic resources become valuable, no prio rity should be given to a specific genetic 

resource. It would then be better to maintain as ma ny genetic resources as possible over the 

long time period. Therefore, the sustainability of biodiversity is key to the future provisioning 

of genetic resources. The sustainability of biodive rsity is closely related to resilience: 

�5�H�V�L�O�L�H�Q�F�H�� �F�D�Q�� �E�H�� �G�H�I�L�Q�H�G�� �D�V�� �W�K�H�� �G�H�J�U�H�H�� �R�I�� �D�� �V�\�V�W�H�P�·�V�� �F�D�S�D�F�L�W�\�� �W�R�� �P�D�L�Q�W�D�L�Q�� �L�W�V�� �R�U�L�J�L�Q�D�O��

functions after an external shock and stay in the s ame domain of attraction. Stronger 

resilience often means richer biodiversity and vice  versa. Such aspect of resilience and 

biodiversity can be called insurance value. There i s a paucity of this type of valuation studies. 

While further review is in need, stated preference methods such as conjoint analysis and the 

modern portfolio theory could be applied to capture  the value and investigate the relationship 

�E�H�W�Z�H�H�Q���J�H�Q�H�W�L�F���U�H�V�R�X�U�F�H�V���D�Q�G���F�R�Q�V�X�P�H�U�V�·���D�W�W�L�W�X�G�H���W�R�Z�D�U�G�V���E�L�R�G�L�Y�H�U�V�L�W�\���F�R�Q�V�H�U�Y�D�W�L�R�Q�����&�R�U�D�O��

reefs could be a case because resilience concept is well accepted in coral reef studies. 
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>0>'>+>3 4G��2( ;�(�Ò#Ø��4�6õ/²�_�|�•�(�Ò  

 4G��2( ;�(�Ò#Ø��4�6õ/²�†�<#Ý�M�•�G�\�[�
�]��� �̂(�Ò�_�<#Ý�M�•�G�\�@�•+��\�^�•��  

 

<1> 4G��2( ; �t#Õ7Â0[�b�•�q  

 4G��2( ;�b�}%��†0Û�o�M�•���œ�_�c�
4G��2( ;�b%$�K�<#Ý�T�E�[� �̂C�
4G��2( ;�†�<#Ý�K�S2��í�§

�î�Å�«�b�<#Ý>&4G��2( ;�b6ë�K�<#Ý>'�b5��†�•�q�M�•�²0[�@�6�•��  

 

 4G��2( ;�b7Â0[5��š�ì�c�
4G��2( ;�<#Ý�X5��Ô�¹�Ý  

 �¦R=R(I -A)-1�¦f 

  

�S�T�K�
 A>8�ž°�€�X/œ�4 aij�
 >d>8�q)
7Â0[�Ë�¡�º�Ý fi�
 R>84G��2( ;�<#Ý�€�X r j 

�_�|�W�Z1��Â�[�A�•�\�M�•�\�
4G��2( ;�b%$�K�í6ë�K�b7Â0[4Š6Û�91�$Î8 �c �´�L���Uibij>&�S�T�K bij �c3ë/œ

�4�€�X>'�[�•�q�•+��\�^�~�
7Â0[4Š6Û�9�_4G��2( ;�k�Ñ�Ø>&�]�b�|�:�^7Â0[8o% �@4G��2( ;�†%$�K6ë

�K�_�¨#Ý�K�Z�8�•�b�?>'�†�N ��M�•�G�\�@�[�A�•��  

 

<2>  PIC �_°�b�o�A�•%T�(�Ò  

 4G��2( ;�l�b�”�¡��«�l�g�Q�b�<#Ý�?�}#Õ�L�•�<%��b4Ä�(�_6õ�M�•2( ;�b�f�j*…�\�<#Ý*…�b�œ�–

>&PIC: Prior Informed Consent >'�_�|�W�Z�”�¡��«�q�\�ß�–�Ö�Ü� �̧•�q�@0¿���I�€�S���œ�
4G��2( ;

�†�N�q�\�K�Z%$�K�<#Ý�M�•4Š6Û�T�E�[�^�C�
6ë�K$×�_�<#Ý�M�•4Š6Û�@�¨�±�_�ƒ�S�•�S�u�
�Q�b�q)
$×

� �̂•%T>&�¥�«�º�Q>'�†0Û�o�M�•�²0[�@�6�•��  

 

 PIC �_°�b�o�A�•%T8 �c�
4G��2( ;�<#Ý�o�A�Ô�¹�Ý  

 �¦p=(I -A�·)-1(v+R(pr+t )) 

  

�S�T�K�
 p>8�o�A�Ë�¡�º�Ý pj�
 v>8�Ü�•�o�Í"á�Ë�¡�º�Ý vj�
 pr>84G��2( ;�o�A�
>r>8�ß�–�Ö�Ü� �̧•  

�_�|�W�Z1��Â�[�A�•�\�M�•�\�
4G��2( ;�_�>�E�• PIC �_°�@%$�K�í6ë�K$×�_2��í�§�î�Å�«�b�o�A�_�l

1 n Æ7Â �¥7Â 3z° �\Æ7Â0[
1 X11 ?�>ÝHJ F1 E1 M1 X1

: : : : : :
n Xn1 Xnn Fn En Mn Xn

2( ;�\#Ø R1 Rn Rf >ñHN

2( ;3z° Rm1 Rmn Rm

�›> Vl1 Vln

2(�• Vk1 Vkn

&ï T1 Tn

�\Æ#Õ#Ø X1 Xn
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�p�M�s8j�†�•�q�•+��\� �̂~�
2( ;�<#Ý�\�l�b�–�å�Ã�¡�º�†0Û�o�M�•�G�\�@�[�A�•��  

 

<3>  PIC�_°�b6×�‡� �Ý>&2( ;7Â0[�
�o�A�b�N&ã>'  

 4G��2( ;�b PIC �_°�_�|�•�¥�«�º�Q�•�c6×�‡$×�_�c�æ�p�•/¡�b6ä$Î�x �•/¡4�L �†�•�M�G�\�_� �̂•��

�G�:�K�S�•/¡�š�ì�@2( ;7Â0[�b�N&ã�x�¥�«�º�š�ì�_�l�p�M�s8j�c�
�ž°�€�X aij �x4G��2( ;�<#Ý�€�X r j

�b�š�ì�†3û�L�Z0Û�o�M�•�G�\�@�[�A�•��  

 �g�€�X�b�š�ì�_�X�8�Z�c�
�•/¡�_���†4:���<#Ý�M�•�G�\�[�N ��†/œ�8�
�•/¡�š�ì�b� �Ý�†0Û�o�M�•��  
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 �•�º�Ø�c�
4G��2( ;�<#Ý�b)��í�o�Í�\�<%�4Ä�(�b)��í� �Ý�(�Ò�m�2�b�è0¦�†/œ�W�S�����º�Ø�è7F�c�


#”�C�º���^�}�g�_4G��2( ;�(�Ò#Ø��4�6õ/²�b�N���†/œ�8�
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�•�q�M�•�G�\�†0è�s�•��  
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#å�!�±�Û  ���Ü7o�ù  
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�w���¹�î�±�_�|�•�(�Ò�@�Y�•+��[�6�•�G�\�?�}�
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�~$×� �̂˜2�*…�†�µ�t�M+á�w� �̧_�P�K�Z�
4G��2( ;�†�<#Ý�K�S2��_�P�M�•4E�ò�†�•�q�M�•�S�u�b�”�å�£�î

�º1*���†���‹�M�•��  

�G�b�”�å�£�î�º�[�c�
4G��2( ;�†�<#Ý�K�S2��?�}�“�}�€�•�<%��b�M4Š�@�
�Q�b4G��2( ;�b#Õ�%�…�–1¤

�_�Q#Ý�I�€�•�£�î�«�\�
�Q�:�[� �̂8�£�î�«�[�
2��_�P�M�•�-�v�–�¿8 �@$�� �̂•�?�†�è0É�M�•���<%��b�M

4Š�@4G��2( ;�–1¤�_�<#Ý�I�€�•�G�\�[2��_�P�M�•�-�v�–�¿8 �@�V�¼�M�•�b�[�6�€�d�
�Q�b�|�:� �̂D�Ø�c

�M+á�w� �̧?�}�M���b�-�â�†�“�•�\�8�•�M�•�G�\�@�[�A�•�\*ƒ�<�}�€�•��  

���º�Ø�b�(�Ò�_�¥�E�Z�
�Ò�º�Ø�c�”�å�£�î�º1*��&Š�b�8�B�\�”�å�£�î�º1*���b���‹>&�¹�î�±�p7Ÿ>'�†

/œ�W�S���c�L�u�_ 200�§�å�É�Ý&ì�Ø�b �£� 1*�� �[1*��&Š�b0¿0£�Y��†&�1��K�S�V�[�
 1,000 �§�å�É�Ý&ì

�Ø�b�•1*���†���‹�K�S���è�W�[�c�£�1*���b)��Ý�†���Ì�M�•��  

 

>0>'�•1=  

�”�å�£�î�º�c���·�Ü"@�x�¤#Õ"@�^�]�?�}�8�}�€�•0����_6õ�M�•�”�å�£�î�º���\�8�:�¡&à�[���‹�K�S��

�£�1*���b �G'Å*…�b �ö�9 �í �º<K �í *Ë�� �í �d�“�̂ �]�b�+0[ �c �è�W�b 3û�~�[�6�•��  

 

  �Ç�X  >&%>'  

�ö�9  #è�ö    

�ê�ö    

107 

116 

(53.4%) 

(46.6%) 

�º<K  20�æ   34 (14.4%) 

 30�æ    43 (21.6%) 

 40�æ    57 (24.0%) 

 50�æ    31 (19.2%) 

 60�æ    58 (20.7%) 

*Ë��  �&k�(     87 (42.3%) 

 ¶�»�(     8 (5.8%) 

 �K�/*Ë�(     5 (1.0%) 

 +¬� ��     16 (6.7%) 

 �z�l     49 (14.9%) 

 �Ã�î�º     25 (11.5%) 

 �º5 #Õ�q     13 (7.7%) 

 �Û#Õ    8 (2.9%) 

 �Q�b�Ú     12 (7.2%) 

�d�“  200�SÇ�• 6     22 (10.6%) 

 200-300 �SÇ�Ž     43 (13.5%) 

 400-500 �SÇ�Ž    61 (23.6%) 
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 600-700 �SÇ�Ž    36 (25.0%) 

 800-900 �SÇ�Ž     27 (17.8%) 

 1,000-1,100 �SÇ�Ž   11 (6.3%) 

 1,200-1,300 �SÇ�Ž   14 (2.9%) 

 1,400-1,500 �SÇ�Ž   2 (0.0%) 

 1,600-1,700 �SÇ�Ž   2 (0.5%) 

 1,800-1,900 �SÇ�Ž   3 (0.0%) 

 2,000-2,100 �SÇ�Ž   1 (0.0%) 

 2,200 �SÇ�Ž�è�V     1 (0.0%) 

 

�£�1*���b1*��Æ���\7Ÿ0£)��Ý�c�è�W�b3û�~�[�6�•��  
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��#Õ"@�¨�]�ö���
��+¬!›2(

�•���
��4G��2( ;���
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 �–�á�†%±�W�Z�8�•  �–�á�c%±�}� �̂8�@*º
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%±�}� �̂8  

#Õ�Â(Ô 149>&71.6%>'  49>&23.6%>'  10>&4.8%>'  

#Õ"@� �̈]�ö  94>&45.2%>'  73>&35.1%>'  41>&19.7%>'  

+¬!›2(�•  28>&13.5%>'  56>&26.9%>'  124>&59.6%>'  

4G��2( ;  27>&13.0%>'  49>&23.6%>'  132>&63.5%>'  
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 �Ç�X  (%) 

�\�Z�v5�0[   104 >&50.0%>'  

�]�U�}�?�\�8�<�d5�0[   84 >&40.4%>'  

�]�U�}�\�v�8�<�^�8   13 >&6.3%>'  

�]�U�}�?�\�8�<�d5�0[�[� �̂8   2 >&0.1%>'  

²�C5�0[�[� �̂8   4 >&1.9%>'  

�Q�b�Ú   1 >&0.5%>'  
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4G��2( ;�b�f�j*…�_4Ä�(�K�Z

�v�}�W�S�~�M�•�D�Ø�@�_°�I�€�S"g�#�†�•���K�Z�v�}�W�S��  

�Ü"@�b�?�?�}�\�€�•4G��2( ;�†�Â#Ý�K�S 3 �X�b8¼4g.��@�Ñ8Œ�_�j�‡�[�8�•"g�#�†�•���K�Z�v�}�8�
 3

�X�b8¼4g.��
�>�|�g�8�N�€�v2N°�K�^�8�G�\�†/²�M���]�€�v2��ƒ�^�8���b�p�[�
�q�v�ƒ�r�K�8�\�î�:

�v�b�\�
�q�v�ƒ�r�K�C� �̂8�\�î�:�v�b�† 1 �X�N�X4E�¥�K�Z�v�}�W�S�� 3 �X�b8¼4g.��c�
���6� �̂S�b$U"g

�_�P�M�•� �Ý�b9×�I���
���o�A���
���o�A�b�:�U�]�€�T�E�@#Õ�Â(Ô�–²�_�Q�ƒ�€�•�?���
���o�A�b�:�U�]�€

�T�E�@4G��2( ;�b�f�j*…�_�-�v�ƒ�€�•�?���b 4 �X�b!l�[$�� �̂W�Z�8�•�S�u�
�G'Å*…�c�Q�€�}�b6ë�b�º
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�Þ�î�»�œ�Ç�†*ƒ�Ö�K�Z�
)r�œ$×�_0b�Z�q�v�ƒ�r�K�8�\�î�:�v�b�\�q�v�ƒ�r�K�C� �̂8�\�î�:�v�b�†4E�¥

�M�•���¥�å�ª�Ù�–�å�º�(�Ò�_�>�E�•�“�ö�\�È = �b0¿�� �c�è�W�b�\�>�~�[�6�•��  

 

�“�ö  �È = 1 �È = 2 �È = 3 

�6�^�S�b$U"g�_�P�M�•� �Ý  �\�Z�v� �Ý�@9×�8  �x�x� �Ý�@9×�8  �6�r�~� �Ý�@9×�C� �̂8  

#Õ�Â(Ô�–²�l�b4O–  10Ç 50Ç 100Ç 

4G��2( ;�b�f�j*…�l�b4Ä�(  10Ç 30Ç 50Ç 

�o�A>&3 �¥�(>'  500Ç 1000Ç 2000Ç 

�“�ö�\�È =  

 

1*���_#Ý�8�S2A�e�c�è�W�b�|�:� �̂v�b�[�6�•��  

 

 0��� 1 0��� 2 0��� 3  

 

�]�€�v  

2��ƒ� �̂8  

�6�^�S�b$U"g�_�P�M�•� �Ý  �\�Z�v� �Ý�@  

9×�8 

�x�x� �Ý�@  

9×�8 

�6�r�~� �Ý�@  

9×�C� �̂8  

#Õ�Â(Ô�–²�l�b4O–  10Ç 50Ç 100Ç 

4G��2( ;�b�f�j*…�l�b4Ä�(  50Ç 10Ç 50Ç 

�o�A>&3 �¥�(>'  1000Ç 2000Ç 500Ç 

�q�v�ƒ�r�K�8      

�q�v�ƒ�r�K�C� �̂8      

�¥�å�ª�Ù�–�å�º�(�Ò�b2A�e�[>&8¼4g.��b�£�î�«>'   

 

�f&g�M�• 3 �X�b8¼4g.��†�š�ì�I�O�Z� �]�b2A�e�†)Þ�~3É�K�
�“�}�€�S�G'Å�¹�î�±�†#Ý�8�Z�(�Ò�†/œ

�:���v�K�˜2�*…�@�
#Õ�Â(Ô�–²�_�Q�ƒ�€�•5 8 �@�±�A�8�v�b�x�
4G��2( ;�b�f�j*…�_�-�v�ƒ�€�•5 8 

�@�±�A�8�v�b�†�ƒ�r�K�8�\0Û�o�K�Z�8�€�d�
�Q�€�}�_�P�M�•�-�v�–�¿8 �c�G�_�N���I�€�•���G�b�G�\

�c�
�G�€�}�b�D�Ø�í�v�~)��s�@�M'��b�Ü�•�o�Í�\�K�Z�˜2�*…�?�}0Û�o�I�€�•�G�\�†�–�á�M�•���K�S�@

�W�Z�
�G�€�}�b�D�Ø�í�v�~)��s�@�
�M+á�w�¸�?�}�M���b�-�â�†�“�•�\0Ž5��M�•�G�\�@�[�A�•��  

 1 �Ç�_�X�A 12�G2A�e�†)Þ�~3É�K�S�@�
 12�G�M�m�Z�b2A�e�_�>�8�Z�
�q�v�ƒ�r�K�8�v�b�\�K�Z���]�€

�v2��ƒ� �̂8���†4E�¥�K�S�G'Å*…�_�c�
�G'Å�b#.#ä�†2A�e�K�S>& Q11>'���r�S�
�¥�å�ª�Ù�–�å�º�(�Ò�b)�

�Ý�\�š3Q�M�•�G�\�†% $×�\�K�Z�
�‹3Ù�b�ì�•0Û�o�2>& CVM>'�_�|�•2A�e�v/œ�W�S���G�G�[�c�
���6� �̂S

�b$U"g�_�P�M�•� �Ý���@���\�Z�v� �Ý�@9×�8���
��#Õ�Â(Ô�–²�l�b4O–���@�� 100Ç���
��4G��2( ;�b�f�j

*…�l�b4Ä�(���@�� 50Ç���b0����†2N°�M�•�S�u�_�8�C�}�-�v�W�Z�v�8�8�\�î�:�?�†2A�e�K�S>& Q12>'��

)��Ý�c�è�W�b3û�~�[�6�•��  
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 �€�X  t �Í  

�x�x� �Ý�@9×�8  1.3503 28.160 

�\�Z�v� �Ý�@9×�8  2.5246 43.368 

#Õ�Â(Ô�–²�l�b4O–  -.0010 -2.089 

4G��2( ;�b�f�j*…�l�b4Ä�(  -.0007 -.735 

�o�A  -.0008 -27.056 

RsqAdj .0102 

�¥�å�ª�Ù�–�å�º�(�Ò�b�N��)��Ý>& Q10>'  

 

 �Ç�X  (%) 

�8�N�€�b0����v�o�A�@9×�M�B�•�?�}    2 >&25.0%>'  

�8�N�€�b0����v:)�Š$×�[� �̂8�?�}     0 >&0.0%>'  

8¼4g.��@�²0[�[�^�8�?�}     5 >&62.5%>'  

�Q�b�Ú   1 >&12.5%>'  

�M�m�Z�b2A�e�[���]�€�v2��ƒ�^�8���†4E�¥�K�S�G'Å*…�b�G'Å�b#.#ä>& Q11>'  

 

�q�±�Í  10000Ç 

�q�`�Í  0 Ç 

�q8–�Í  1000Ç 

�¹�’�Í  928.7 Ç 

�† =�ë�j  802.5 Ç 

�ì�•0Û�o�2�_�P�M�•�G'Å>& Q12>'  

 

�¥�å�ª�Ù�–�å�º�(�Ò�[�c�
���6�^�S�b$U"g�_�P�M�•� �Ý���_�X�8�Z�c���6�r�~9×�C� �̂8���†�²�Ñ�î�š

�X�b�ö =�\�K�Z�N���†/œ�W�S���Q�b)��Ý�
���x�x� �Ý�@9×�8���
���\�Z�v� �Ý�@9×�8���\�v�_�G�_�w�–�\

� �̂~�
�€�X�c���x�x� �Ý�@9×�8���|�~�v���\�Z�v� �Ý�@9×�8���b�‰�@�±�A�C� �̂W�S���G�b�G�\�c�
���6

�r�~9×�C�^�8���|�~�v���x�x� �Ý�@9×�8���\���\�Z�v� �Ý�@9×�8���@�|�~9×�C0Û�o�I�€�Z�8�•�G�\�


�>�|�g���x�x� �Ý�@9×�8���|�~�v���\�Z�v� �Ý�@9×�8���@�|�~9×�C0Û�o�I�€�Z�8�•�G�\�†/²�K�Z�>�~�


�£�•3û�~�b)��Ý�[�6�•���r�S�
���o�A���c2��_�w�–�\� �̂W�S���G�b�G�\�c�
�o�A�b�ó�80����b�‰�@�ò�r

�€�•�G�\�†/²�K�Z�>�~�
�£�•3û�~�b)��Ý�[�6�•���K�?�K�
��4G��2( ;�b�f�j*…�l�b4Ä�(���c�w�–�\� �̂}

� �̂?�W�S���r�S�
��#Õ�Â(Ô�–²�l�b4O–���c�Ð�–�¼�«�_�w�–�\� �̂W�S���G�€�}�c�£�•�\$�� �̂•)��Ý�[�6

�•�� Q8�\ Q9�b)��Ý�\�v�Z�œ$×�[� �̂8�G�\�†*ƒ�<�•�\�
�G�b)��Ý�b�™8—�ö�c�*�8�\*ƒ�<�}�€�•���¥�å�ª

�Ù�–�å�º�(�Ò�b2A�e�@07§�M�B�Z�
#.0Ž�@�Y���(�^�r�r�G'Å�K�S�G'Å*…�@�Ñ�~�M�•�•+��ö�@*ƒ�<�}�€

�•�S�u�
�•1*���[�c�“�ö�x�È =�b0¿���†0b%$�K�
�G'Å*…�b2�� �̧†3M�ö�M�•�G�\�\�K�S��  

 �ì�•0Û�o�2�[�Ó�u�S�
�\�Z�v� �Ý�@9×�C�
#Õ�Â(Ô�–²�l�b4O–�@ 100 Ç�[�
4G��2( ;�b�f�j*…�l�b

4Ä�(�@ 50Ç�b0����_�P�M�•�-�v�–�¿8 �b�q8–�Í�c 1000Ç�
�¹�’�Í�c 928.7 Ç�
�† =�ë�j�c 802.5 Ç

�\�^�W�S��  
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<5> #Õ�Â(Ô�?�}�w#Ý�^4G��2( ;�@$Î0b�I�€�
�Q�€�†�v�\�_�8�}�€�S0����@��#Ý�ì�I�€�•�G�\�_6õ�M�•

�z0{$×&�"á�b�•�q  

' �̈M�_�
+¬3��@�ƒ�+�M�•4”4(�Ó%4�b#Õ�Â(Ô�?�}�w#Ý�^4G��2( ;�@$Î0b�I�€�
�Q�€�†�v�\�_�8�}�€�S

0����@��#Ý�ì�I�€�•&�"á�c�]�b�C�}�8�T�\�î�:�?�†2A�e�K�S>& Q13>'�� )��Ý�c�è�W�b3û�~�[�6�•��  

 

 �Ç�X  (%) 

10%  6 >&2.9%>'  

1%  23 >&11.1%>'  

0.1%  40 >&19.2%>'  

0.01%  26 >&12.5%>'  

0.001%  40 >&19.2%>'  

0.0001%  17 >&8.2%>'  

0.00001%  16 >&7.7%>'  

0.000001%  8 >&3.8%>'  

0.0000001%  32 >&15.4%>'  

+¬3��@�ƒ�+�M�•4”4(�Ó%4�b#Õ�Â(Ô�?�}�w#Ý�^4G��2( ;�@$Î0b�I�€�
  

�Q�€�†�v�\�_�8�}�€�S0����@��#Ý�ì�I�€�•�G�\�_6õ�M�•�z0{$×&�"á>& Q13>'  

 

' �̈§�_�
4G��2( ;�†�Â#Ý�K�S��.����b6ä$Î'¼�[��#Ý�ì�@��#'�M�•&�"á�_6õ�M�•�_���†�Z�<�S�:�<�[�


� �]�b2A�e�†/œ�W�S>& Q14>'���_���†�Z�<�•�S�‹�b�G'Å�†�š3Q�M�•�G�\�[�
��0{$×� �̂_���@�Ç���b�z0{

$×&�"á�_�]�b�|�:�_�s8j�M�•�?�†�•�q�M�•�G�\�@�[�A�•�\*ƒ�<�}�€�•��)��Ý�c�è�W�b3û�~�[�6�•��4G

��2( ;�†�Â#Ý�K�S��.����b6ä$Î'¼�[��#Ý�ì�@��#'�M�•&�"á�_6õ�M�•�_���†�Z�<�•�S�c�
(Ù 45%�b�Ç�@

0.01%�è�V�†�
(Ù 64%�b�Ç�@ 0.001%�è�V�†�Q�€�R�€4E�¥�K�Z�8�S�@�
4G��2( ;�†�Â#Ý�K�S��.����b6ä$Î

'¼�[��#Ý�ì�@��#'�M�•&�"á�_6õ�M�•�_���†�Z�< �S�‹�[�c�
(Ù 34%�b�Ç�@ 0.01%�è�V�†�
(Ù 55%�b�Ç�@

0.001%�è�V�†�Q�€�R�€4E�¥�K�S��4G��2( ;�†�Â#Ý�K�S��.����b6ä$Î'¼�[��#Ý�ì�@��#'�M�•&�"á�_6õ�M

�•�_���†�Z�<�•�G�\�[�
�z0{$×&�"á�@�*�W�M�•4�¥�@&�1��I�€�S��  

 

 �Ç�X  (%) 

10%  7 >&3.4%>'  

1%  15 >&7.2%>'  

0.1%  22 >&10.6%>'  

0.01%  27 >&13.0%>'  

0.001%  43 >&20.7%>'  

0.0001%  21 >&10.1%>'  

0.00001%  22 >&10.6%>'  

0.000001%  13 >&6.3%>'  

0.0000001%  38 >&18.3%>'  

+¬3��@�ƒ�+�M�•4”4(�Ó%4�b#Õ�Â(Ô�?�}�w#Ý�^4G��2( ;�@$Î0b�I�€�
�Q�€�†�v�\�_  

�8�}�€�S0����@��#Ý�ì�I�€�•�G�\�_6õ�M�•�z0{$×&�"á>&�_���f�j�‹>'>& Q14>'  
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<6> �m�,"á�b0£ �  

#'�~�
6ä$Î�†/œ�:�|�~�v�
#Õ�Â(Ô�†�–²�M�m�A�\*ƒ�<�•�Ç�b�p�_�c�
�W�¶�1�}�?�b�g�[#Õ�Â(Ô�†�<

#Ý�M�•�•+��ö�†*ƒ�Ö�K�Z�8�•�Ç�v�8�•�\*ƒ�<�}�€�•���Q�b�|�:� �̂Ç�c�
%&�P$×�_�m�,"á�@� �̀I�8�•+�

�ö�@�6�•���Q�G�[�
�m�,"á�\#Õ�Â(Ô�–²�–1‘�\�b6õ4��†�(�Ò�M�•�G�\�†% $×�\�K�Z�
�m�,"á�b0£ ��†

/œ�:��  

�G�G�[�c�
 1 �è�v�‹�_ 100�SÇ�v�}�:�G�\�@�[�A�•�@�
�Q�€�?�}�I�}�_ 1 �º�‹�b 13�è�v�‹�r�[�…�Z

�d�
�v�W�\� �̈C�b5 8 �†�v�}�:�G�\�@�[�A�•�\�8�:"g�#�†�•���K�Z�v�}�8�
 13�è�v�‹�_�8�C�}�v�}�<

�•�b�[�6�€�d�
�>5 �b�w�E�v�~�† 1 �º6ë�…�X�G�\�@�[�A�•�?�†2A�e�K�S>& Q15>'�� 100�S�• 6�\ 200�S�è

�V�†$��–�Í�\�K�Z�P7V�K�S���œ�b�¹�’�Í�c 116.4 �SÇ�\�^�W�S���G�b���œ�b�m�,"á�c 16.4%�\�^�•��  

 

<7> �z0{$×�¾&Ÿ�Ø�b�•�q  

#Õ�Â(Ô�–²�–1‘�\�z0{$×�¾&Ÿ�Ø�b6õ�€�†�(�Ò�M�•�G�\�†% $×�\�K�Z�
�z0{$×�¾&Ÿ�Ø�†�\�a�•2A�e�†

/œ�W�S���G�G�[�c�
�\�Z�v�¾�O�† 10!l�
�\�Z�v�Y�¾�O�† 0 !l�\�K�S���œ�_�
#'�~�b�¾�O�b&ì�Ø�c�1!l

�C�}�8�_� �̂•�?�†2A�e�K�S>& Q16>'�� )��Ý�c�è�W�b3û�~�[�6�•���¹�’�Í�c(Ù 6.0�
�† =�ë�j�c(Ù 2.3 �\�̂

�W�S��  

 

 0 1 2 3 4 5 

�Ç�X  5 3 11 12 13 38 

(%) (2.4%) (1.4%) (5.3%) (5.8%) (6.3%) (18.3%) 

 

 6 7 8 9 10 

�Ç�X  25 41 38 15 7 

(%) (12.0%) (19.7%) (18.3%) (7.2%) (3.4%) 

�z0{$×�¾&Ÿ�Ø>&Q16>'  

 

<8> �<�Ú$×/œ�·  

#Õ�Â(Ô�–²�–1‘�\�<�Ú�ö�b6õ�€�†�(�Ò�M�•�G�\�†% $×�\�K�Z�
�<�Ú$×/œ�·�_�X�8�Z�\�a�•2A�e�†/œ

�W�S���G�G�[�c�
4#�d 5 �º6ë�_�$�Ü�x�Î�Û�å� �̧•�”�†�K�S�G�\�@�6�•�?�†2A�e�K�S>& Q17>'�� )��Ý�c�è

�W�b3û�~�[�6�•��(Ù���X�b�Ç�@4#�d 5 �º6ë�_�$�Ü�x�Î�Û�å� �̧•�”�†�K�S�G�\�@�6�•�G�\�@�Â�}�?�\�^

�W�S��  

 

 �Ç�X  (%) 

�6�•  107 >&51.4%>'  

�̂ �8    101 >&48.6%>'  

4#�d 5 �º6ë �b�$�Ü�x�Î�Û�å� �̧•�” �b)�9‚>& Q17>'  
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<9> �z0{$×�ú�ã0{  

�¥�å�ª�Ù�–�å�º�(�Ò�b2A�e�[�c�
8¼4g.��b2N°�†�¦�[�\�K�Z2A�e�†/œ�W�Z�8�•�b�[�
�G'Å*…�b�ú�ã

"g�Â�@�G'Å�_�s8j�†�l�p�M�•+��ö�@�6�•���G'Å*…�b�ú�ã"g�Â�\�¥�å�ª�Ù�–�å�º�(�Ò�b2A�e�_�P�M�•�G

'Å�b6õ�€�†�(�Ò�M�•�G�\�†% $×�\�K�Z�
�G'Å*…�b�ú�ã"g�Â�†�•�q�M�•�S�u�b2A�e�†/œ�W�S���G�G�[�c�


�•�Ç�@+¬�(+¬3��b�ú�ã"g�Â�†���\�Z�v�ú�ã�[�6�•���?�}���ú�ã�[� �̂8���r�[�b 4 �•7u�[0Û�o�M�•�z0{

$×�ú�ã0{�†�G'Å�K�Z�v�}�W�S>& Q18>'�� )��Ý�c�è�W�b3û�~�[�6�•�����\�Z�v�ú�ã�[�6�•���\���r�6�r�6�ú

�ã�[�6�•���†�œ�ƒ�O�•�\�
 7 �m�è�V�\� �̂W�S��  

 

 �Ç�X  (%) 

�\�Z�v�ú�ã�[�6�•    28 >&13.5%>'  

�r�6�r�6�ú�ã�[�6�•    125 >&60.1%>'  

�6�r�~�ú�ã�[�c�^�8    39 >&18.8%>'  

�ú�ã�[� �̂8    16 >&7.7%>'  

�z0{$×�ú�ã0{>& Q18>'  

 

<10> �Q�b�Ú  

 �G'Å*…�b�É�ß�Ç�•�î�Ý� �̂]�_�X�8�Z2A�e�†/œ�W�S>& Q19-Q25>'��  

 

>1>')�1=  

 �̄~$×� �̂˜2�*…�†�µ�t�M+á�w�¸�_�P�K�Z�
4G��2( ;�†�<#Ý�K�S2��_�P�M�•4E�ò�†�•�q�M�•�S�u�b�”�å

�£�î�º1*���†���‹�K�S�����º�Ø�c�
�•1*���b�¹�î�±�†0ò(ý�_�(�Ò�M�•�£���[�6�•��"I�_�
4G��2( ;�†�<

#Ý�K�S2��?�}�“�}�€�•�<%��b�M4Š�@�
�Q�b4G��2( ;�b#Õ�%�…�–1¤�_�Q#Ý�I�€�•�£�î�«�\�Q�:�[� �̂8�£�î

�«�[�
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/² 1 #Õ�Â(Ô�H�\�b�Â�–�œ�É�ß�«�Ì�¡� �̧•�å�¢�_�|�•4G��2( ;�b �o�Í  

�…�æ RS(a) SSR(b) a/b 

Western Ecuador $9,177 $20.63 444.8 

Southwestern Sri Lanka $7,463 $16.84 443.2 

New Caledonia $5,473 $12.43 440.3 

Madagascar $2,961 $6.86 431.6 

Western Chats of India $2,026 $4.77 424.7 

Philippines $1,973 $4.66 423.4 

Atlantic Coast Brazil $1,867 $4.42 422.4 

Uplands of Western Amazonia $1,043 $2.59 402.7 

Tanzania $811 $2.07 391.8 

Cape Floristic Province of South Africa $632 $1.66 380.7 

Peninsular Malaysia $539 $1.47 366.7 

Southwestern Australia $435 $1.22 356.6 

Ivory Coast $394 $1.14 345.6 

Northern Borneo $332 $0.99 335.4 

Eastern Himalayas $332 $0.98 338.8 

Colombian Choco $231 $0.75 308.0 

Central Chile $231 $0.74 312.2 

California Floristic Province $0 $0.20   

 

��¾>8 Rausser and Small (2000) Table 1 �†�v�\�_�8�B��  
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�?�†�è0É�M�•��  

���º�Ø�b�(�Ò�_�¥�E�Z�
�Ò�º�Ø�c�”�å�£�î�º1*��&Š�b�8�B�\�”�å�£�î�º1*���b���‹>&�¹�î�±�p7Ÿ>'�†

/œ�W�S���c�L�u�_ 200�§�å�É�Ý&ì�Ø�b�£�1*���[1*��&Š�b0¿0£�Y��†&�1��K�S�V�[�
 1,000 �§�å�É�Ý&ì

�Ø�b�•1*���†���‹�K�S���è�W�[�c�£�1*���b)��Ý�†���Ì�M�•��  

 

>0>'�•1=  

�”�å�£�î�º�c��+¬!›�b�–1¤�_6õ�M�•�”�å�£�î�º���\�8�:�¡&à�[���‹�K�S���£�1*���b �G'Å*…�b �ö�9 �í

�º<K �í *Ë�� �í �d�“�̂ �]�b�+0[ �c �è�W�b 3û�~�[�6�•��  

 

  �Ç�X  >&%>'  

�ö�9  #è�ö    

�ê�ö    

107 

116 

>&48.0%>'  

>&52.0%>'  

�º<K  20�æ   34 >&15.2%>'  

 30�æ    43 >&19.3%>'  

 40�æ    57 >&25.6%>'  

 50�æ    31 >&13.9%>'  

 60�æ    58 >&26.0%>'  

*Ë��  �&k�(     87 >&39.0%>'  

 ¶�»�(     8 >&3.6%>'  

 �K�/*Ë�(     5 >&2.2%>'  

 +¬� ��     16 >&7.2%>'  

 �z�l     49 >&22.0%>'  

 �Ã�î�º     25 >&11.2%>'  

 �º5 #Õ�q     13 >&5.8%>'  

 �Û#Õ    8 >&3.6%>'  

 �Q�b�Ú     12 >&5.4%>'  

�d�“  200�SÇ�• 6     22 >&9.9%>'  

 200-300 �SÇ�Ž     43 >&19.3%>'  

 400-500 �SÇ�Ž    61 >&27.4%>'  
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 600-700 �SÇ�Ž    36 >&16.1%>'  

 800-900 �SÇ�Ž     27 >&12.1%>'  

 1,000-1,100 �SÇ�Ž   11 >&4.9%>'  

 1,200-1,300 �SÇ�Ž   14 >&6.3%>'  

 1,400-1,500 �SÇ�Ž   2 >&0.9%>'  

 1,600-1,700 �SÇ�Ž   2 >&0.9%>'  

 1,800-1,900 �SÇ�Ž   3 >&1.3%>'  

 2,000-2,100 �SÇ�Ž   1 >&0.4%>'  

 2,200 �SÇ�Ž�è�V     1 >&0.4%>'  

 

�£�1*���b1*��Æ���\7Ÿ0£)��Ý�c�è�W�b3û�~�[�6�•��  

 

<1> #Õ�Â(Ô�–²�_6õ�M�•%±1‘�x�–1‘�b�•�q  

 '¨�M�_�
#Õ�Â(Ô�–²�_6õ�M�•%±1‘�†�•�q�M�•�G�\�†% $×�\�K�Z�
��#Õ�Â(Ô���
��#Õ"@�¨�]�ö���
��+¬!›2(

�•���
��4G��2( ;���
���¡�‚�‡1Ÿ���i���b 5 �X�b#Ý1��_6õ�M�•1�%±�Ø�†2A�e�K�S>& Q1>'�� )��Ý�c�è�W�b3û�~

�[�6�•����#Õ�Â(Ô���
��#Õ"@� �̈]�ö���\�š3Q�K�Z�
��+¬!›2(�•���
��4G��2( ;���
���¡�‚�‡1Ÿ���i���c1�%±�Ø

�@�*�8�G�\�@�Â�}�?�\� �̂W�S��  

 

 �–�á�†%±�W�Z�8�•  �–�á�c%±�}� �̂8�@*º

�8�S�G�\�c�6�•  

%±�}� �̂8  

#Õ�Â(Ô 124>&55.6%>'  77>&34.5%>'  22>&9.9%>'  

#Õ"@� �̈]�ö  77>&34.5%>'  87>&39.0%>'  59>&26.5%>'  

+¬!›2(�•  19>&8.5%>'  57>&25.6%>'  147>&65.9%>'  

4G��2( ;  21>&9.4%>'  39>&17.5%>'  163>&73.1%>'  

�¡�‚�‡1Ÿ���i  23>&10.3%>'  76>&34.1%>'  124>&55.6%>'  

#Ý1��b1�%±�Ø>&Q1>'  

 

 '¨�§�_�
#Õ�Â(Ô�†�–²�M�•�G�\�@5�0[�T�\�î�:�?�]�:�?�†2A�e�K�S>& Q2>'�� )��Ý�c�è�W�b3û�~�[�6�•��

���\�Z�v5�0[���\���]�U�}�?�\�8�<�d5�0[���†�œ�ƒ�O�•�\(Ù 9 �m�\� �̂~�
� �̈C�b�Ç�@#Õ�Â(Ô�†�–²�M

�•�G�\�@5�0[�T�\*ƒ�<�Z�8�•�G�\�@�Â�}�?�\� �̂W�S��  

 

 �Ç�X  >&%>'  

�\�Z�v5�0[    127 >&57.0%>'  

�]�U�}�?�\�8�<�d5�0[    72 >&32.3%>'  

�]�U�}�\�v�8�<�^�8    17 >&7.6%>'  

�]�U�}�?�\�8�<�d5�0[�[� �̂8    4 >&1.8%>'  

²�C5�0[�[� �̂8    2 >&0.9%>'  

�Q�b�Ú   1 >&0.4%>'  
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#Õ�Â(Ô�–²�b5�0[�ö�_6õ�M�•1�1‘>& Q2>'  

 

<2> +¬!›�–1¤�q�·�l�b�$�Ü�b)�9‚�b�•�q  

 �G�b�”�å�£�î�º�[�c�
�¼�©�Ù�¼�Ý�í�º�Û�«�º�l�b�$�Ü�†�¦�[�\�K�Z#Õ�Â(Ô�–²�_�P�M�•�-�v�–�¿8 

�†1*���M�•�S�u�
+¬!›�–1¤�q�·�l�b�$�Ü�b)�9‚�†�•�q�M�•�S�u�b2A�e�†/œ�:��  

 �G�G�[�c�
�¼�©�Ù�¼�Ý�í�º�Û�«�º�_�X�8�Z1��Â�K�S�:�<�[�
�¼�©�Ù�¼�Ý�í�º�Û�«�º�†�c�L�u�\�K�S

+¬!›�–1¤�q�·�_�$�Ü�K�S�G�\�@�6�•�?�†2A�e�K�S���r�S�
�$�Ü�K�S�G�\�@�6�•�\�G'Å�K�S�Ç�_�c�
�¼

�©�Ù�¼�Ý�í�º�Û�«�º�\�Q�€�è�¥�b+¬!›�–1¤�q�·�_�
�Q�€�R�€�1�G�$�Ü�K�S�G�\�@�6�•�?�†2A�e�K�S>& Q3>'��

)��Ý�c�è�W�b3û�~�[�6�•��(Ù 14%�b�Ç�@+¬!›�–1¤�q�·�_�$�Ü�K�S�G�\�@�6�•�\�G'Å�K�S���r�S�
 �¼�©�Ù

�¼�Ý�í�º�Û�«�º�l�b�$�Ü�_�X�8�Z�c�
 1 �G�$�Ü�K�S�G�\�@�6�•�Ç�@ 6 �Ç�>�~�
�¼�©�Ù�¼�Ý�í�º�Û�«�º�è

�¥�b+¬!›�–1¤�q�·�l�b�$�Ü�_�X�8�Z�c�
 1 �G�$�Ü�K�S�G�\�@�6�•�Ç�@ 16 �Ç�
 2 �G�è�V�$�Ü�K�S�G�\�@

�6�•�Ç�@ 15�Ç�8�S��  

 

 �Ç�X  >&%>'  

�6�•  32 >&14.3%>'  

�̂ �8  191 >&85.7%>'  

+¬!›�–1¤�q�·�l�b�$�Ü�b)�9‚>& Q3>'  

 

<3> 4G��2( ;�x�Q�b�–1¤�_6õ�M�•%±1‘�x�–1‘�b�•�q>&4G��2( ;�_6õ�M�•�_���†�Z�<�S*L�b�s>'  

 �G'Å*…�†2 *L�_�(�E�
�M�‰�_�b�s�
4G��2( ;�\�c�]�b�|�:� �̂v�b�?�
4G��2( ;�@��.����b6ä$Î�†�c

�L�u�\�K�S�]���^�(5��[�z'g�W�Z�8�•�G�\�
 2015�º�b�À�î�Ë�Ý���Û#Õ#.�Û29�c�
�u�p�p�b�¤#Õ"@�?�}

$Î0b�K�S"@2A�†�Â#Ý�K�Z�$#Õ.x9Q7V.��–�Ë�Ý�Ó�¡�³�å�†6ä$Î�K�S�±�§���í5��±�Û"I�9�$1��M�5�_�5�Z

�I�€�S�G�\� �̂]�†1��Â�K�S��  

�Q�b�:�<�[�
4G��2( ;�_6õ�M�•�_���†�Z�<�S*L�b�s�_�P�K�Z�
4G��2( ;�x�Q�b�–1¤�_6õ�M�•%±1‘�x

�–1‘�b�•�q�†% $×�\�K�Z�
�è�W�b2A�e�†/œ�W�S��  

' �̈M�_�
�·�Ü"@�x�¤#Õ"@� �̂]�?�}�
��.����†�c�L�u�\�K�S�Ç8®�_�w%��^0����@6ä$Î�I�€�Z�8�•�G�\

�†%±�W�Z�8�S�?�†2A�e�K�S>& Q4>'�� )��Ý�c�è�W�b3û�~�[�6�•��(Ù 59%�b�Ç�@4G��2( ;�<#Ý�_�X�8�Z%±�W

�Z�8�S�G�\�@�Â�}�?�\� �̂W�S��  

 

 �Ç�X>&%>'  

%±�W�Z�8�S   66>&58.9%>'  

%±�}� �̂?�W�S    46>&41.1%>'  

4G��2( ;�<#Ý�_6õ�M�•1�%±�Ø>& Q4>'  

 

 '¨�§�_�
4G��2( ;�†�Â#Ý�K�S�æ/²$×�^0����K�Z��� !̃V6`$b�c�”�«�Æ�Ü�å���
���–�å�Ç�Ý�š�å�¨��$ª.�

�±�Ñ�Ç�Ý���
���™4ß,æ�µ�w�b�»�Ü�å�¡�c�x�§�É�Ü�Ó�å�º���b 3 �X�†�v�~�V�F�
�G�€�}�b0����†%±�W�Z�8

�•�?�
�r�S�
�G�€�}�b0����†�Q�W�S)�9‚�@�6�•�?�†2A�e�K�S>& Q5>'�� )��Ý�c�è�W�b3û�~�[�6�•����%±�W

�Z�8�•�@�Q�W�S�G�\�c� �̂8���\���Q�W�S�G�\�@�6�•���†�œ�ƒ�O�•�\�
��� !̃V6`$b�c�”�«�Æ�Ü�å���_�X�8

�Z�c 7 �m&ì�Ø�
���™4ß,æ�µ�w�b�»�Ü�å�¡�c�x�§�É�Ü�Ó�å�º���_�X�8�Z�c 8 �m&ì�Ø�
���–�å�Ç�Ý�š�å� �̈�
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$ª.��±�Ñ�Ç�Ý���_�X�8�Z�c 9 �m&ì�Ø�\� �̂~�
�¨�C�b�Ç�@�G�€�}�b0����†%±�W�Z�8�•�G�\�@�Â�}�?�\�^

�W�S��  

 

 %±�}� �̂8  %±�W�Z�8�•�@�Q

�W�S�G�\�c� �̂8  

�Q�W�S�G�\�@�6�•  

� !̃V6`$b�c�”�«�Æ�Ü�å  34>&30.4%>'  50>&44.6%>'  28>&25.0%>'  

�–�å�Ç�Ý�š�å� �̈�$ª.��±�Ñ�Ç�Ý  12>&10.7%>'  71>&63.4%>'  29>&25.9%>'  

�™4ß,æ�µ�w�b�»�Ü�å�¡�c�x�§�É�Ü�Ó�å�º  24>&21.4%>'  48>&42.9%>'  40>&35.7%>'  

4G��2( ;�†�Â#Ý�K�S0����_6õ�M�•1�%±�Ø>& Q5>'  

 

<4> #Õ�Â(Ô�–²�_6õ�M�•%±1‘�x�–1‘�b�•�q>&4G��2( ;�_6õ�M�•�_���†�Z�<�S*L�b�s>'  

4G��2( ;�_6õ�M�•�_���†�Z�<�S*L�b�s�_�P�K�Z�
#Õ�Â(Ô�–²�_6õ�M�•%±1‘�x�–1‘�b�•�q�†% $×�\�K

�Z�
�è�W�b2A�e�†/œ�W�S��  

' �̈M�_�
Ì�Ø�
#Õ�Â(Ô�†�–²�M�•�G�\�@5�0[�T�\�î�:�?�]�:�?�†2A�e�K�S>& Q6>'��4G��2( ;�_6õ�M�•

1��Â�†/œ�:�G�\�[�
#Õ�Â(Ô�–²�b5�0[�ö�_�P�M�•1�1‘�@�¥�V�K�Z�8�•�?�†&�1��M�•�G�\�[�
4G��2( ;

�_6õ�M�•�_���@�Ç���b#Õ�Â(Ô�–²�–1‘�†�¥�V�I�O�•�?�†�è0É�[�A�•�\*ƒ�<�}�€�•��)��Ý�c�è�W�b3û�~

�[�6�•��4G��2( ;�_6õ�M�•1��Â�†/œ�:�S�\� �]�
���\�Z�v5�0[���\���]�U�}�?�\�8�<�d5�0[���†�œ�ƒ�O

�•�\(Ù 9 �m�\� �̂W�S��#Õ�Â(Ô�–²�b5�0[�ö�_6õ�M�•1�1‘�b�±�A� �̂¥�V�c&�1��[�A� �̂?�W�S�@�
�G�€�c�


4G��2( ;�_6õ�M�•1��Â�†/œ�:�S�b�•7u�[�
�M�[�_� �̈C�b�Ç�@#Õ�Â(Ô�–²�b5�0[�ö�†���(�_1�1‘�K�Z�>

�~�
 4G��2( ;�_6õ�M�•�_���_�|�W�Z#Õ�Â(Ô�–²�–1‘�@ �¥�V�M�•�5 �…�@�a� �̂?�W�S�S�u�[�6�•�\�N ��I

�€�•��  

 

 �Ç�X  >&%>'  

�\�Z�v5�0[    60 >&53.6%>'  

�]�U�}�?�\�8�<�d5�0[    41 >&36.6%>'  

�]�U�}�\�v�8�<�^�8    10 >&8.9%>'  

�]�U�}�?�\�8�<�d5�0[�[� �̂8    0 >&0.0%>'  

²�C5�0[�[� �̂8    0 >&0.0%>'  

�Q�b�Ú  1 >&0.9%>'  

#Õ�Â(Ô�–²�b5�0[�ö�_6õ�M�•1�1‘>&�_���f�j�‹>'>& Q6>'  

 

<5> #Õ�Â(Ô�?�}�w#Ý�^4G��2( ;�@$Î0b�I�€�
�Q�€�†�v�\�_�8�}�€�S0����@��#Ý�ì�I�€�•�G�\�_6õ�M�•

�z0{$×&�"á�b�•�q>&4G��2( ;�_6õ�M�•�_���†�Z�<�S*L�b�s>'  

4G��2( ;�_6õ�M�•�_���†�Z�<�S*L�b�s�_�P�K�Z�
#Õ�Â(Ô�?�}�w#Ý�^4G��2( ;�@$Î0b�I�€�
�Q�€�†�v

�\�_�8�}�€�S0����@��#Ý�ì�I�€�•�G�\�_6õ�M�•�z0{$×&�"á�b�•�q�†% $×�\�K�Z�
�è�W�b2A�e�†/œ�W�S��  

' �̈M�_�
+¬3��@�ƒ�+�M�•4”4(�Ó%4�b#Õ�Â(Ô�?�}�w#Ý�^4G��2( ;�@$Î0b�I�€�
�Q�€�†�v�\�_�8�}�€�S

0����@��#Ý�ì�I�€�•&�"á�c�]�b�C�}�8�T�\�î�:�?�†2A�e�K�S>& Q7>'�� )��Ý�c�è�W�b3û�~�[�6�•��  
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 �Ç�X  >&%>'  

10%   3 >&2.7%>'  

1%   14 >&12.5%>'  

0.1%   16 >&14.3%>'  

0.01%   23 >&20.5%>'  

0.001%   11 >&9.8%>'  

0.0001%   14 >&12.5%>'  

0.00001%   7 >&6.3%>'  

0.000001%   7 >&6.3%>'  

0.0000001%   17 >&15.2%>'  

+¬3��@�ƒ�+�M�•4”4(�Ó%4�b#Õ�Â(Ô�?�}�w#Ý�^4G��2( ;�@$Î0b�I�€�
�Q�€�†�v�\�_  

�8�}�€�S0����@��#Ý�ì�I�€�•�G�\�_6õ�M�•�z0{$×&�"á>&�_���f�j�‹>'>& Q7>'  

 

' �̈§�_�
4G��2( ;�†�Â#Ý�K�S��.����b6ä$Î'¼�[��#Ý�ì�@��#'�M�•&�"á�_6õ�M�•�_���†�Z�<�S�:�<�[�


� �]�b2A�e�†/œ�W�S>& Q8>'���_���†�Z�<�•�S�‹�b�G'Å�†�š3Q�M�•�G�\�[�
��0{$×� �̂_���@�Ç���b�z0{$×

&�"á�_�]�b�|�:�_�s8j�M�•�?�†�•�q�M�•�G�\�@�[�A�•�\*ƒ�<�}�€�•��)��Ý�c�è�W�b3û�~�[�6�•��4G��

2( ;�†�Â#Ý�K�S��.����b6ä$Î'¼�[��#Ý�ì�@��#'�M�•&�"á�_6õ�M�•�_���†�Z�<�•�S�c�
(Ù 50%�b�Ç�@

0.01%�è�V�†�
(Ù 60%�b�Ç�@ 0.001%�è�V�†�Q�€�R�€4E�¥�K�Z�8�S�@�
4G��2( ;�†�Â#Ý�K�S��.����b6ä$Î

'¼�[��#Ý�ì�@��#'�M�•&�"á�_6õ�M�•�_���†�Z�<�S�‹�[�c�
(Ù 35%�b�Ç�@ 0.01%�è�V�†�
(Ù 53%�b�Ç�@

0.001%�è�V�†�Q�€�R�€4E�¥�K�S��4G��2( ;�†�Â#Ý�K�S��.����b6ä$Î'¼�[��#Ý�ì�@��#'�M�•&�"á�_6õ�M

�•�_���†�Z�<�•�G�\�[�
�z0{$×&�"á�@�*�W�M�•4�¥�@&�1��I�€�S��  

 

 �Ç�X  >&%>'  

10%   4 >&3.6%>'  

1%   11 >&9.8%>'  

0.1%   8 >&7.1%>'  

0.01%   16 >&14.3%>'  

0.001%   20 >&17.9%>'  

0.0001%   11 >&9.8%>'  

0.00001%   10 >&8.9%>'  

0.000001%   7 >&6.3%>'  

0.0000001%   25 >&22.3%>'  

+¬3��@�ƒ�+�M�•4”4(�Ó%4�b#Õ�Â(Ô�?�}�w#Ý�^4G��2( ;�@$Î0b�I�€�
�Q�€�†�v�\�_  

�8�}�€�S0����@��#Ý�ì�I�€�•�G�\�_6õ�M�•�z0{$×&�"á>&�_���f�j�‹>'>& Q8>'  
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<6> �¼�©�Ù�¼�Ý�í�º�Û�«�º�_�P�M�•�-�v�–�¿8 �b�•�q>&4G��2( ;�_6õ�M�•�_���†�Z�<�S*L�\�Z�<�Z�8

� �̂8*L�b�š3Q>'  

+¬3��@�ƒ�+�M�•4”4(�Ó%4�b+¬!›#”�C�b�:�U�
#Õ�Â(Ô�–²�b0{!l�?�}"I�_5�0[�ö�@9×�8�u�… 10ha�†2N

°�K�
�–²�K�Z�8�C�S�u�b�¼�©�Ù�¼�Ý�í�º�Û�«�º�b�v�~)��s�@/œ�ƒ�€�Z�8�•�\�•���K�Z�v�}�8�
�G�b

�¼�©�Ù�¼�Ý�í�º�Û�«�º�b�S�u�_�$�Ü�K�Z�v�8�8�\�î�:5 8 �_�X�8�Z2A�e�K�S>& Q9>'���G�G�[�c�
�ì�•0Û

�o�2>&CVM>'�†#Ý�8�S���ì�•0Û�o�2�\�c�
�”�å�£�î�º�†#Ý�8�Z#”�C�š�ì�_�P�M�•�Ç���b�-�v�–�¿8 �†*º

�A���M�G�\�[�
#”�C�b�o�Í�†0Û�o�M�•�‰�2�[�6�• >&�)�£�Ú , 2013 >'��  

 

�6�^�S�@�>�+�r�8�b4”4(�Ó%4�b+¬!›#”�C�b�:�U�
#Õ�Â(Ô�–²�b0{!l�?�}"I�_5�0[�ö�@9×�8�u�… 10ha

>&10 �S�¹�‰�Ó�î�º�Ý�
 30250�¤�
�¾�¿�»�î�Ò 2.1388 �¶�(>'�†2N°�K�
�–²�K�Z�8�C�S�u�b�¼�©�Ù�¼

�Ý�í�º�Û�«�º�b�v�~)��s�@/œ�ƒ�€�Z�8�•�\�•���K�Z�C�T�I�8���u�…�†�v�“�M�•�G�\�@�[�A�€�d�
�Q�b

�u�…�_�Ñ�~�M�•#Õ�Â(Ô�c�Ì�‚�_�–²�I�€�r�M��  

 

 �6�^�S�c�
�G�b�¼�©�Ù�¼�Ý�í�º�Û�«�º�b�S�u�_�
 1000 Ç�$�Ü�K�Z�v�8�8�\�î�8�r�M�?>=�S�T�K�


�$�Ü�I�€�S5 8 �c�
�G�b�u�…�b2N°�b�S�u�T�E�_�Q�ƒ�€�r�M���Ú�b% $×�_�Q�ƒ�€�•�G�\�c�ô�K�Z�6�~

�r�O�‡��>&�f�\�X�T�E>'  

�ì�•0Û�o�2�b2A�e�[>&�¼�©�Ù�¼�Ý�º�Û�«�º�b�£�î�«>'  

 

 �§�•7u�§*å4E�¥�g�'�†�G#Ý�K�
�è�W�b 6 �Â�î�ª�Ù�å�b�f&g8 �†0¿���K�S��  

 

 1�G%  2�G% >&�*8  >'  2�G% >&9×8 >'  

ver.1 300Ç 100Ç 500Ç 

ver.2 500Ç 300Ç 1000Ç 

ver.3 1000Ç 500Ç 3000Ç 

ver.4 3000Ç 1000Ç 5000Ç 

ver.5 5000Ç 3000Ç 10000Ç 

ver.6 10000Ç 5000Ç 30000Ç 

�f&g8   

 

�G�b2A�e�_�|�~�N0£�I�€�•�-�v�–�¿8 �†�
4G��2( ;�_6õ�M�•�_���†�Z�<�S*L�\�Z�<�Z�8� �̂8*L�[�š

3Q�M�•���v�K�
4G��2( ;�_6õ�M�•�_���†�Z�<�S*L�b�‰�@�-�v�–�¿8 �@�w�–�_9×�E�€�d�
4G��2( ;�_6õ

�M�•�_���†�Z�<�•�G�\�[�
�Ç���b#Õ�Â(Ô�–²�–1‘�@�¥�V�K�S�\�8�•�M�•�G�\�@�[�A�•�\*ƒ�<�}�€�•��

)��Ý�c�
���b�� <7> �N1=0Û�o�_�|�•�¼�©�Ù�¼�Ý�í�º�Û�«�º�_�P�M�•�-�v�–�¿8 �b�•�q>&4G��2( ;�_6õ

�M�•�_���†�Z�<�S*L�\�Z�<�Z�8� �̂8*L�b�š3Q>'���[�
�‹3Ù�b�N1=0Û�o�b)��Ý�\�\�v�_&g�M��  
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<7> �N1=0Û�o�_�|�•�¼�©�Ù�¼�Ý�í�º�Û�«�º�_�P�M�•�-�v�–�¿8 �b�•�q>&4G��2( ;�_6õ�M�•�_���†�Z�<

�S*L�\�Z�<�Z�8�^�8*L�b�š3Q>'  

�G'Å*…+¬3��b4E�ò�†�\�a�•3û�–�b�‰�2>&�z0{0Û�o>'�[�c�
�G'Å*…�@&k�$×�_�ƒ�r�K�8/œ!m�†�K�|�:

�\�M�•�G�\�?�}��&k�$×�ƒ�r�K�I�b�Â�–�”�«���@#Õ�L�•�•+��ö�@�6�•�@�
�N1=0Û�o�[�c�G�b�Â�–�”�«

�†�G4J�M�•�G�\�@�[�A�•�•+��ö�@�6�•>& Lusk and Norwood,2009a; Lusk and Norwood,2009b>'���Q�G�[�


�¼�©�Ù�¼�Ý�í�º�Û�«�º�_�P�M�•+¬�(+¬3��b4E�ò�†/²�Â�K�Z�v�}�:3û�–�b�ì�•0Û�o�2�b2A�e>&�z0{0Û�o>'

�_�•�<�Z�
+¬�™�@�ƒ�+�M�•�…�æ�b�¹�’$×� �̂Ç�_� �̂W�S�X�v�~�[>&�ƒ�+�M�•�…�æ�b�¹�’$×� �̂Ç�b4E�ò�†

�N ��K�Z>'�G'Å�K�Z�v�}�:�N1=0Û�o�b2A�e�v/œ�W�S>& Q11>'��  

�è�W�[�c�
�z0{0Û�o>& Q9>'�\�N1=0Û�o>& Q11>'�b)��Ý�†�G�O�Z&g�M���G�G�[�c�
 1>'4G��2( ;�_6õ�M

�•�_���†�f�j�K�S*L>&�_���6�~>'�[+¬�(+¬3��b4E�ò�†/²�Â>&�z0{0Û�o>'�
 2>'4G��2( ;�_6õ�M�•�_���†

�f�j�K� �̂?�W�S*L>&�_��� �̂K>'�[+¬�(+¬3��b4E�ò�†/²�Â>&�z0{0Û�o>'�
 3>'4G��2( ;�_6õ�M�•�_���†�f

�j�K�S*L>&�_���6�~>'�[�Ú�Ç�b4E�ò�†�N ��K�Z/²�Â>&�N1=0Û�o>'�
 4>'4G��2( ;�_6õ�M�•�_���†�f�j�K

� �̂?�W�S*L>&�_��� �̂K>'�[�Ú�Ç�b4E�ò�†�N ��K�Z/²�Â>&�N1=0Û�o>'�b 4 �Ã�±�î�å�b�N���†/œ�W�S���Q

�b)��Ý�
�z0{0Û�o�
�N1=0Û�o�\�v�_�
�-�v�–�¿8 �b�¹�’�Í�c���_���6�~���\���_���^�K���[� &ì�Ø�[

�6�•�@�
�p� �̧Í�c���_���6�~���b�‰�@���_��� �̂K���|�~�v9×�84�¥�[�6�•�G�\�@�Â�}�?�\� �̂W�S��  

 

 
�z 0{0Û�o  

  
�N1=0Û�o  

 
�_ �� �6 �~  �š�X  �€�X  >r�Í    �š�X  �€�X  >r�Í  

 
constant 7.1442 7.859   constant 7.0029 7.931 

 
ln(Bid) -0.97 -8.02   ln(Bid) -1.062 -8.44 

 
n 112   n 112 

 
�P�X�l�Ø  -143.25   �P�X�l�Ø  -143.4 

        

 
�N�� WTP 

   
�N�� WTP 

  

 
>&�p� �̧Í>'  1,580 

  
>&�p� �̧Í>'  732.92 

 

 
>&�¹�’�Í>'  4,888 

 
>&�¹�’�Í>'  2516.9 

 

  
�q�±�f&g8 �[0��)�~  

  
�q�±�f&g8 �[0��)�~  

 
�_ �� �^ �K �š�X  �€�X  >r�Í    �š�X  �€�X  >r�Í  

 
constant 4.63422 6.03   constant 5.4887 6.994 

 
ln(Bid) -0.6912 -6.36   ln(Bid) -0.879 -7.67 

 
n 111   n 111 

 
�P�X�l�Ø  -129.28   �P�X�l�Ø  -136.8 

        

 
�N�� WTP 

   
�N�� WTP 

  

 
>&�p� �̧Í>'  816.111 

  
>&�p� �̧Í>'  516 

 

 
>&�¹�’�Í>'  4824.28 

 
>&�¹�’�Í>'  2,620 

 

  
�q�±�f&g8 �[0��)�~  

 
�q�±�f&g8 �[0��)�~  
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�I�}�_�
���_���6�~���\���_���^�K���[�¼�©�Ù�¼�Ý�í�º�Û�«�º�_�P�M�•0Û�o�@$�� �̂•�?�†�9�b�‰�2�[

�è0É�M�•���z0{0Û�o�\�N1=0Û�o�b�Q�€�R�€�_�X�8�Z�
���_���6�~���§�å�É�Ý�\���_��� �̂K���§�å�É�Ý�†

�É�î�Ý�K�
���_���6�~�²�Ñ�î���†3ã�•�K�Z�N���†/œ�W�S�\�G�•�
�z0{0Û�o�[�c�
���_���6�~�²�Ñ�î���@

10%�È =�[�G�_�w�–�\� �̂W�S���G�b�G�\�c�
4G��2( ;�_6õ�M�•�_���†�f�j�K�S*L�b�‰�@�
�¼�©�Ù�¼�Ý�í

�º�Û�«�º�_�P�M�• �-�v�–�¿8 �@�w�–�_9×�8 �G�\�†/²�M���M�‰�
�N1=0Û�o�[�c�
���_���6�~�²�Ñ�î���c�w

�–�[�^�?�W�S���G�b�G�\�c�
4G��2( ;�_6õ�M�•�_���†�f�j�K�S*L�\�Q�:�[� �̂8*L�[�
�¼�©�Ù�¼�Ý�í�º

�Û�«�º�_�P�M�•�-�v�–�¿8 �_�j�@� �̂8�G�\�†/²�K�Z�8�•��  

�è�V�b)� �Ý�|�~�
4G��2( ;�_6õ�M�•�_���†�Z�<�•�G�\�[�
�Ç���b#Õ�Â(Ô�–²�–1‘�@�¥�V�K�S�•+��ö

�@�6�•�\*ƒ�<�}�€�•��  

 

�z 0{0Û�o  
 

 �N1=0Û�o    

�š�X  �€�X  >r�Í   �š�X  �€�X  >r�Í  

constant 5.62844 9.649  constant 6.0935 10.24 

ln(Bid) -0.8321 -10.4  ln(Bid) -0.9691 -11.4  

�_���6�~�²�Ñ�î  0.49047 1.868  �_���6�~�²�Ñ�î  0.2689 1.01 

n 223  n 223 

�P�X�l�Ø  -274.18  �P�X�l�Ø  -280.8  

 

�z0{0Û�o�
�N1=0Û�o�\�v�_�
�§�•7u�§*å4E�¥�g�'�b 2 �G�b2A�e�8�N�€�_�>�8�Z�v�$�Ü�K�S�C� �̂8�\

�G'Å�K�S�Ç�_�c�
�Q�b#.#ä�†2A�e�K�S>& Q10�>�|�g Q12>'�� )��Ý�c�è�W�b3û�~�[�6�•��  

 

 �Ç�X  >&%>'  

5 8 �@9×�M�B�•�?�}    42 >&46.7%>'  

#Õ�Â(Ô�†�–²�M�•�G�\�@5�0[�T�\�î�ƒ� �̂8�?�}   3 >&3.3%>'  

#Õ�Â(Ô�†�–²�M�•�G�\�c5�0[�T�@�
�¼�©�Ù�¼�Ý�í

�º�Û�«�º�è�¥�b�‰�2�[���‹�M�m�A�T�\�î�:�?�}    

32 >&35.6%>'  

�Q�b�Ú   13 >&14.4%>'  

2 �G�\�v�$�Ü�K�S�C� �̂8�\�G'Å�K�S#.#ä>&�z0{0Û�o>'>& Q10>'  

 

 

 �Ç�X  >&%>'  

5 8 �@9×�M�B�•�?�}     45 >&42.9%>'  

�Ú�b�Ç�c#Õ�Â(Ô�†�–²�M�•�G�\�@5�0[�T�\*ƒ�<�Z�8� �̂8�\�î�:�?�}    19 >&18.1%>'  

�Ú�b�Ç�c#Õ�Â(Ô�†�–²�M�•�G�\�c5�0[�T�\*ƒ�<�Z�8�•�@�
�¼�©�Ù�¼�Ý�í

�º�Û�«�º�è�¥�b�‰�2�[�–²�M�m�A�T�\*ƒ�<�Z�8�•�\�î�:�?�}    

28 >&26.7%>'  

�Q�b�Ú     13 >&12.4%>'  

2 �G�\�v�$�Ü�K�S�C� �̂8�\�G'Å�K�S#.#ä>&�N1=0Û�o>'>& Q12>'  
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<8> #Õ�Â(Ô�–²�_6õ�M�•�–1‘�b�•�q>&4G��2( ;�_6õ�M�•�_���†�Z�<�S*L�\�Z�<�Z�8�^�8*L�b�š3Q>'  

#Õ�Â(Ô�†�–²�M�•�G�\�_�P�M�•�æ/²$×� �̂–0b�\�K�Z�
���Ã�Ø�?�}�Œ�¦�@�“�}�€�S�~�
�•�?�}:6�@�“�}

�€�S�~�M�•�|�:�_�
#Õ�Â(Ô�?�}�c�C���_�\�W�Z�w%��^2( ;�@�“�}�€�•�b�[�
#Õ�Â(Ô�†�–²�M�m�A�T���


���Ã�Ø�@�6�•�G�\�[�u%Á!O���@75�@�€�S�~�
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#Õ�Â

(Ô�c�C���b#Õ�q�b�Ì4:�I�x�ó²�ö�b�¥�V�_�z'g�X�b�[�
#Õ�Â(Ô�†�–²�M�m�A�T���
���8�r�M�D�<#Ý�M�•

�G�\�c� �̂C�Z�v�
�W�¶�1�}�?�b�g�[�<#Ý�K�S�~�
�w%��^"@2A�@$Î0b�I�€�S�~�M�•�•+��ö�@�6�•�b�[�


#Õ�Â(Ô�†�–²�M�m�A�T���
��2�5��^#Õ"@�x*>�K�8��0{�†�W�¶�a�æ�_�g�M�G�\�_�–*O�@�6�•�b�[�
#Õ�Â(Ô

�†�–²�M�m�A�T���
��2�5��^#Õ"@�x*>�K�8��0{�@�Ñ�~�M�•�G�\+¬�/�_�–*O�@�6�•�b�[�
#Õ�Â(Ô�†�–²�M

�m�A�T���
��#Õ�Â(Ô�†�–²�M�•�G�\�c5�0[�[�^�8���
��#Õ�Â(Ô�b�G�\�c�|�C�ƒ�?�}� �̂8���b 7 �X�†�v�~�V

�F�
�Q�€�R�€�_�X�8�Z�]�b&ì�Ø� �–�[�A�•�?�†�Ë�«�º�í�á�î�«�º�í�«�£�î�Ü�å�¢�_�|�W�Z2A�e�K�S>& Q13>'��  

�G�G�[#Ý�8�S�Ë�«�º�í�á�î�«�º�í�«�£�î�Ü�å�¢�\�c�
�G'Å*…�_�P�K�Z0�X�b4E�¥*å�†�f&g�K�
�Q�b

�p�?�}���ƒ�r�K�I���
��5�0[�ö���
��� �–�[�A�•&ì�Ø���\�8�W�S�1�}�?�b0Û�o�ö =�_�ö�Y�8�Z�
�q�v9×�C

0Û�o�M�•�v�b>&�Ë�«�º>'�\�q�v�*�C0Û�o�M�•�v�b>&�á�î�«�º>'�† 1 �X�N�X4E�¥�K�Z�v�}�:2A�e�†�
�f

&g�M�•4E�¥*å�†�š�<�Z)Þ�~3É�M�G�\�[�
�G'Å*…�b4E�ò�†�•�q�M�•�‰�2�[�6�•�� (Louviere et al., 2015) ��

�Ë�«�º�í�á�î�«�º�í�«�£�î�Ü�å�¢�_�c Case1�?�} Case3�b 3 '�8®�b2A�e�g�'�@�6�•�@�
�G�G�[�c�
0

�X�b8o% �_�P�M�•�G'Å*…�b%&�P$×�^0Û�o�†�•�q�M�•�b�_4:�K�S Case 1 (object case) �†#Ý�8�•��  

 �G�G�[�c�
�V0°�b 7 �X�b�–0b�b�:�U�
)+0£$×�ö =>&5.�œ�8�º�Y�ö��È�ß�µ�¡0£#ì>'�_�ö�Y�8�Z4E�d

�€�S 3 �X�†�f&g�K�
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7 �G)Þ�~3É�K�S��  
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�M�•�G�\�[�
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�†&�1��M�•�G�\�[�
�œ�É�©�Ù�å�o�Í�@�¥�V�K�S�?�†�è0É�M�•�G�\�@�[�A�•�\*ƒ�<�}�€�•��  

 

�q�v� �–�[�A�•  
 

�q�v� �–�[�A� �̂8  

�§  

�Ã�Ø�?�}�Œ�¦�@�“�}�€�S�~�
�•�?�}:6�@�“�}�€�S�~

�M�•�|�:�_�
#Õ�Â(Ô�?�}�c�C���_�\�W�Z�w%��^2( ;

�@�“�}�€�•�b�[�
#Õ�Â(Ô�†�–²�M�m�A�T  

�§  

�§  #Õ�Â(Ô�†�–²�M�•�G�\�c5�0[�[� �̂8  �§  

�§  

�Ã�Ø�@�6�•�G�\�[�u%Á!O���@75�@�€�S�~�
�  ̧²�@�6

�•�G�\�[�È2A�@�w�ì�I�€�S�~�M�•�|�:�_�
#Õ�Â(Ô�c

�C���b#Õ�q�b�Ì4:�I�x�ó²�ö�b�¥�V�_�z'g�X�b�[�


#Õ�Â(Ô�†�–²�M�m�A�T  

�§  

�Ë�«�º�í�á�î�«�º�í�«�£�î�Ü�å�¢�b2A�e�[>& Q13>'  
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�o�I�€�Z�8�•�v�b�@$��^�•�����_���6�~���[�c�
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/² 2 )��í0Û�o�_�>�E�•#Õ"@� �̈]�ö�b&É�Û$×�æ�†�b�(8®�\�Q�b��*O  

��¾>8 Farnsworth et al. (2015) 

 

�K�S�@�W�Z�
)��í0Û�o�_�>�8�Z�c�
½�/$×�_#Õ"@�¨�]�ö�b�1�†�
�<�Z�8�•�?�†�Â&��_��*O�M�•�²0[

�@�6�•��"I�_ CVM(Contingent Valuation Method) �x�¥�å�ª�Ù�–�å�º�(�Ò�\�8�W�S�
�”�å�£�î�º1*��

�†#Ý�8�Z�-�v�–�î8 �†�N0£�M�•/²�Â4E�ò�2�_�>�8�Z�c�
1*���M�•��@0Û�o�P1ß�b#Õ"@�¨�]�ö�†�Â&��_

��*O�í1�1‘�M�•�T�E�[�c� �̂C�
�”�å�£�î�º�G'Å*…�@�G�K�C#.0Ž�M�•�G�\�@�Ó�u�}�€�•���K�?�K� �̂@�}�


�G�€�r�[�b#Õ"@�¨�]�ö�b)��í0Û�o%Ê'2�†0Û�o�K�S Bartkowski et al. (2015) �>�|�g Farnsworth et al. 

(2015)�_�|�€�d�
�Q�b�o�\�‡�]�_�>�8�Z#Õ"@�¨�]�ö�@�Â&��_��*O�I�€�Z�>�}�N�
��+¬!›�I>& naturalness >'��

�\�8�:�U�Õ� �̂+�Õ�†#Ý�8�Z�8�•�G�\�@�æ�¬�I�€�Z�8�•��  

#Õ"@�¨�]�ö�b)��í0Û�o�†�Q�b��*O�†�Â&��_�K�Z���‹�M�•�_�6�S�~�
 Nunes and van den Bergh 

(2001)�c�è�W�b8®�º�†#Ý�8>&�W 1>'�
�Q�€�R�€�b8®�º�_4:�K�S)��í0Û�o�m�2�†0Û�o�K�Z�8�•>&/² 3>'��4G

��2( ;�c 2� 5 �b)�2°�_�(8®�I�€�
�ì�•0Û�o�2>& Contingent Valuation, CV >'�
�Ê�»�½�µ�¡�2>& Hedonic 

Price, HP >'�
�G4J/œ�·�2>& Averting Behavior, AB >'�
#Õ#Ø6õ�X�2>&Production Function, PF >'�
�Q�K�Z
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�Î(Ù8 �†#Ý�8�•�G�\�@4:�)�[�6�•�\�I�€�Z�8�•��  

 

 

�W1 #Õ"@� �̈]�ö�b)��í�o�Í  

��¾>8 Nunes and van den Bergh (2001) 

 

Biodiversity value 

category (�W1) 

Economic value 

interpretation 

Biodiversity benefits Methods for economic 

valuation (and their 

applicability) 

2 �Æ 5 Genetic and species 

diversity 

Inputs to production 

processes (e.g. 

pharmaceutical and 

agriculture industries) 

CV: + 

�7�&�����ï 

HP: + 

AB: + 

PF: + 

Contracts: + 

1 �Æ 4 �Æ 5 Natural areas and 

landscape diversity 

Provision of natural 

habitat (e.g. protection 

of wilderness areas 

and recreational areas) 

CV: + 

TC: + 

�+�3�����ï 

AB: + 

PF: + 

Tourism revenues: + 

1 �Æ 6 Ecosystem function 

and ecological services 

flows 

Ecological values (e.g. 

flood control, nutrient 

removal, toxic 

retention and 

biodiversity 

maintenance) 

�&�9�����ï 

�7�&�����ï 

HP: + 

AB: + 

PF: + 
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3 Nonuse of biodiversity Existence or moral 

value (e.g. guarantee 

that a particular 

species is kept free 

from extinction) 

CV: + 

TC: �ï 

�+�3�����ï 

�$�%�����ï 

�3�)�����ï 

�1�R�W�H�����W�K�H���V�L�J�Q���������ï�����P�H�D�Q�V���W�K�D�W���W�K�H���P�H�W�K�R�G���L�V���P�R�U�H�����O�H�V�V�����D�S�S�U�R�S�U�L�D�W�H���W�R���E�H���V�H�O�H�F�W�H�G���I�R�U���W�K�H���G�H�V�L�J�Q��

of the valuation context of biodiversity value cate gory under consideration. 

/² 3 #Õ"@� �̈]�ö�b�o�Í8®�º�\�Q�b)��í0Û�o�m�2  

��¾>8 Nunes and van den Bergh (2001) 

 

�r�S�‚�8�¹�î�±�[�c�6�•�@�
 Nunes and van den Bergh(2001) �@�r�\�u�S�\�G�•�[�c�
�è�W�b�|�:

�^4G��2( ;�b)��í0Û�o�@�I�€�Z�8�•>&/² 4>'��  

 

Biodiversity value type Value ranges Method(s) selected 

Bioprospecting 

Single species 

Multiple species 

From $175000 to $3.2 million 

From $5 to 126 

From $18 to 194 

Market contracts 

Contingent valuation 

Contingent valuation 

/² 4 4G��2( ;�b)��í0Û�o  

��¾>8 Nunes and van den Bergh (2001) �|�~�¤(‹  

 

2.�Þ�ª�Ü�š�å�«�\�c�1�?>=  

2.1. �Þ�ª�Ü�š�å�«�b��*O  

�Þ�ª�Ü�š�å�«�c�Q�v�Q�v�
#Õ�Â�Û�[#Ý�8�}�€�Z�8�S�+�Õ�[�6�•�@>& Holling, 1973; Pimm, 1984 >'�


�Q�b�ö&O�_�6�•�b�c�©�«� �̧Ò�[�6�~�
�K�S�@�W�Z�
&k�)��í�†�µ�u�S�¨�]� �̂©�«�¸�Ò�
"I�_�Q�b�â)F

�•+��ö�b�m�C�?�~�\� �̂•�+�Õ�\�K�Z���l�K�X�X�6�•>&/² 5>'��  

 

 

Resilience Definition Emphasis Key reference 

Engineering resilience System*s speed of return to 

equilibrium following a 

shock 

Return time to 

recover, 

efficiency, 

equilibrium 

Pimm (1984) 

Ecological resilience Ability of a system to 

withstand shock and 

maintain critical 

relationships and functions 

Buffer capacity, 

withstand shock, 

persistence, 

robustness 

Holling (1996) 

Social-ecological 

resilience 

(i) Amount of disturbance a 

system can absorb and 

Adaptive 

capacity, 

Carpenter et al. (2001) 
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remain within a domain of 

attraction; (ii) capacity for 

learning and adaptation (iii) 

degree to which the system 

is capable of self organizing 

learning, 

innovation 

Social resilience Ability of groups or 

communities to cope with 

external stresses and 

disturbances as a result of 

social, political and 

environmental change 

Social 

dimensions, 

heristic device 

Adger (2000) 

Development resilience Capacity of a person, 

household or other 

aggregate unit to avoid 

poverty in the face of 

various stressors and in the 

wake of myriad shocks over 

time 

Vulnerability, 

robustness 

Pasteur (2011) and 

Barrett & Constas 

(2014) 

Socioeconomic 

resilience 

Socioeconomic resilience 

refers to the policy-induced 

ability of an economy to 

recover from or adjust to the 

negative impacts of adverse 

exogenous shocks and to 

benefit from positive shocks 

Economic 

response 

capacity 

Mancini et al. (2012) 

Community resilience A process linking a set of 

adaptive capacities to a 

positive trajectory of 

functioning and adaptation 

after a disturbance 

Adaptive 

capacity, 

disturbance, 

social 

Norris et al. (2008) 

Psychological 

resilience 

An individual �·�V�� �D�E�L�O�L�W�\�� �W�R��

adapt to stress and 

adversity. Resilience is a 

process and can be learned 

by anyone using positive 

emotions 

Coping, 

adaptation, 

process 

Tugade, Fredrickson 

& Feldman Barrett 

(2004) 

/² 5 �Þ�ª�Ü�š�å�«�b��*O�\�Q�b4:#Ý8•�æ  

��¾>8 Quinlan et al. (2015) 
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�¥�•�[�c�
�I�C�K� �̂x�?� �̂\�¸#Õ�q�b��#'�†�W�•�S�u�b75!O�í�ö!O'¼�_2(�M�•�\�u�I8��ì�ö�•�2>&�¹

�B>0>3�º>/>0�v>/>/�¥�2�Š'¨>7>3�•>'�@�D���I�€�¼�©�Ù�¼�Ý�í�Þ�ª�Ü�š�å�«>&�\�u�I8��ì>'�l�b�v�~

)��s�@/œ�ƒ�€�Z�8�•��  

 �•%Ê'2�[�c#Õ"@�¨�]�ö�
�Q�K�Z4G��2( ;�b�–1¤�†� �̧î�Ð�\�K�Z�8�•�G�\�?�}�
#Õ�Â(Ô�b�Þ�ª�Ü�š�å

�«>&ecological resilience>'�_!”!l�†�\�Z�•��#Õ�Â(Ô�b�Þ�ª�Ü�š�å�«�c��/ª�Á�_�P�K�Z5�0[� �̂©�«�¸�Ò

�b�Ù)��s�x�µ+��†)T�â�M�•+��Š���\��*O�I�€�•>& Quinlan et al., 2015>'��0•�8�n�<�€�d�
�Þ�ª�Ü�š�å�«

�b9×�8#Õ�Â(Ô�\�c�
�1�}�?�b�¥$×� �̂©�Ù�µ�¡>&�[�<�d�¥�¶'��b�u°�x+¬!›!O��>'�@�Z�<�}�€�Z�v� �̂>�


�G�€�r�[�b�Ù)��s�x�µ+��†)T�â�K�Z�8�C+��Š�@9×�8#Õ�Â(Ô�\�8�:�G�\�[�6�•��#Õ�Â(Ô�b�Þ�ª�Ü�š�å�«

�c�Q�b�f�P*…�[�6�• C.S.Holling �b�¡�†Ù�K�Z�
�� Holling �b�§�«�¸�–�¼�Å�Ü�¸�•>& Holling 

sustainability >'���\�ç�d�€�•�G�\�v�6�~>& Common and Perrings, 1992 >'�
#Õ�Â(Ô�@�Q�b�µ+��†�â)F$×

�_)T�â�M�•�S�u�_�²0[� �̂©�«�¸�Ò�b5�0[�^"I�ö�\�K�Z�)*(�Ü�E�}�€�Z�8�•��  

 

2.2. �Þ�ª�Ü�š�å�«�\#Õ"@� �̈]�ö  

�V3Ù�b3û�~�
#Õ"@�¨�]�ö�_�c4G���Ê�b�¨�]�ö�
'��b� �̈]�ö�
#Õ�Â(Ô�b�¨�]�ö�
�µ+��b�¨�]�ö�@*ƒ�<

�}�€�•���•%Ê'2�b�z%Q�[�6�•4G��2( ;�^�]�b#Õ�Â(Ô�§�î�Å�«�†�j)%�M�•#Õ"@�¨�]�ö�b�–1¤�
�\�8�:0{

!l�[�c�
"I�_�µ+��b� �̈]�ö�@5�0[�[�6�•�G�\�@�
�G�G���º�o�]�b6ë�_#Õ�Â�Û*…�b6ë�[�œ�–�@�“�}�€�Z

�8�•>& Admiraal et al., 2013>'���I�}�_�
�µ+��b� �̈]�ö�c#Õ�Â(Ô�b�Þ�ª�Ü�š�å�«�_�s8j�†�Z�<�•�v�b�[

�6�•���µ+��b� �̈]�ö�@�6�•�G�\�[�
#Õ�Â(Ô�c�6�•�¥$×�©�Ù�µ�¡�_�P�K�Z�
�]���^�Â'Å�†�M�• �G�\�?�}�


�6�•'��@�»�ƒ�€�Z�v�
�o�?�b'��@�Q�b'��@�¸�W�Z�8�S�µ+��†�æ�ƒ�~�_$Î�y�M�•�G�\�@�[�A�•�b�[�6�•

>&Admiraal et al., 2013; Folke et al., 1996; Nunes an d van den Bergh, 2001 >'��  

 

2.3. �Þ�ª�Ü�š�å�«�\#Õ"@� �̈]�ö�b)��í0Û�o  

 #Õ"@� �̈]�ö�b)��í0Û�o�_�c�V3Ù�b3û�~�
�]���^0{!l�@*ƒ�<�}�€�•�@>&/² 5>'�
#Õ�Â(Ô�b�Þ�ª�Ü�š�å�«

>&�è�W�
�Þ�ª�Ü�š�å�«>'�c�Q�b�]�b0{!l�_�v0ñ�\�K� �̂8���M�‰�[�
�Þ�ª�Ü�š�å�«�c�
#Õ�Â(Ô�@#Õ"@�¨

�]�ö�b)��í0Û�o�[�
�<�Z�8�•�|�:�^#Õ�Â(Ô�§�î�Å�«�†�ó��$×�_�j)%�M�•�S�u�_�²0[�^�µ+��b�¨�]�ö�†

)T�â�M�•+��Š�[�6�•���I�}�_�
)��í0Û�o�c�Ç6ë�l�b�}%��† ��•�S�u�b�v�b�[�6�~�
�Q�b�q4:�ì�
�6�•

�8�c�q�±�ì�†/œ�:�|�:�^#Õ�Â(Ô�l�b�”�É�ß�î�³�c�
�²�N�K�v#Õ"@�¨�]�ö�b)T�â�
�6�•�8�c�Þ�ª�Ü�š�å

�«�b)T�â�_�X� �̂@�•�\�c7H�}�^�8�G�\�@�æ�¬�I�€�Z�8�•>& Admiraal et al., 2013>'��0•�8�n�<�€�d�
#Õ

�Â(Ô�§�î�Å�«�b�q�±�ì�_�>�8�Z�
3û�–�
�Þ�ª�Ü�š�å�«�b)T�â�@*ƒ�Ö�I�€�Z�8�^�8��#Õ�Â(Ô�§�î�Å�«�b

�q�±�ì�c#Õ"@� �̈]�ö�?�}�“�}�€�•�Ç6ë�l�b�}%��b�Ç�ß�î�b�q�±�ì�[�6�~�
�Q�b�ö�[�6�•#Õ�Â(Ô�\�8�:

+¬!›2(�•>&�«�º�µ�¡>'�b�W�¶�l�b�â)F�•+��ö�
�X�r�~#Õ�Â(Ô�b�Þ�ª�Ü�š�å�«�\�c$��^�•0{!l�[�6�•��

4G��2( ;�_�X�8�Z�c�
3û�–�
#Õ�Â(Ô�†�±�A�C�š�<�•�²0[�@�^�8�G�\�†*ƒ�<�•�\�
#Õ�Â(Ô�b�Þ�ª�Ü�š�å

�«�\�c%&�o�K� �̂8�G�\�@*ƒ�<�}�€�•���S�T�K�
#Õ�Â(Ô�b'ö#.�
�\�8�:0{!l�?�}�M�€�d�
4G��2( ;�b�S

�u�b�<#Ý�T�E�[�c� �̂C�
�Ú�b#Õ�Â(Ô�§�î�Å�«�b�<#Ý�v2Ã�r�<�S0{!l�@�²0[�[�6�•�:��  

�G�:�K�S�Þ�ª�Ü�š�å�«�\#Õ"@�¨�]�ö�b)��í0Û�o�b6õ�€�b�
�<�‰�_�c�]���^�”�É�ß�î�³�@*ƒ�<�}�€�•

�@�
�[�<�d�V3Ù�b�W�†#Ý�8�Z/²�M�\�
�Q�€�R�€�b#Õ�Â(Ô�§�î�Å�«�j)%�b&����ö�\�K�Z�
�
�<�•�G�\�@

�[�A�•�[�6�•�:��  
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�W2 #Õ"@� �̈]�ö�b)��í0Û�o�_�>�E�•�Þ�ª�Ü�š�å�«�b�)*(�Y�E  

 

3. �Þ�ª�Ü�š�å�«�l�b�”�É�ß�î�³  

�G�€�r�[�
�Þ�ª�Ü�š�å�«�b0Û�o�_�X�8�Z�I�r�J�r�^%Ê'2�@� �̂I�€�Z�8�•�@>& Quinlan et al., 2015>'�


�G�G�[�c)��í0Û�o�\�b6õ�€�_!”!l�†�\�Z�•��  

�Þ�ª�Ü�š�å�«�b0Û�o�c�G�€�r�[�
�±�A�C�(�E�Z�Þ�ª�Ü�š�å�«�b)��í�o�Í�†0Û�o�M�•�‰�2�
�Þ�ª�Ü�š

�å�«�†#Õ�Â(Ô�§�î�Å�«�b)��í0Û�o�\�Ï�î�º�Ç�›�Ü�œ�\�K�Z)��s�œ�ƒ�O�
�Þ�ª�Ü�š�å�«�l�b�ž2(�\#Õ�Â

(Ô�§�î�Å�«�<#Ý�b�S�u�b�ž2(�?�}� �̂•�Ï�î�º�Ç�›�Ü�œ�†�8�B�M�•�‰�2�@�f�L�I�€�Z�8�•���S�T�
�8�N

�€�v3Æ�º�
�f�L�@�I�€�S�m�2�[�6�~�
�Q�b4:#Ý�c�G�€�r�[�b�\�G�•8��–�_7H��$×�[�6�•��  

 

3.1. �Þ�ª�Ü�š�å�«�b)��í0Û�o  

Pearson et al. (2013) �l�g Walker et al. (2010) �c�Þ�ª�Ü�š�å�«�†�«�º�µ�¡�\�K�Z�
�<�
�Q�b)��í�o�Í

�†'ì���K�
�ß�Ó$×�)�æ�† (Inclusive Wealth) �l�v�~°�€�Z�8�•���)�†#Õ�s���M�«�º�µ�¡�b�p�_�c�
7��Í

�@�6�~�
�Q�€�†2x�<�•�\$�� �̂•�ö2A�
"g�Â�_�¥�?�:�«�º�µ�¡�b5�>& �: >'�@�6�~�
�Q�b�«�º�µ�¡�b�o�A>& �M>'

�c7��Í�\#'"g�\�b2¥7³�†#Ý�8�Z0Û�o�I�€�•���[�<�d�
:6�c�6�•�M��&ì�Ø�b�Ç�•�†)T�â�O�N�
�˜"Ó�_�|

�~7��Í�†2x�<�Z�K�r�:�\�
�Q�b'��@)/ [�K�Z�K�r�:�G�\�@*ƒ�<�}�€�•��  

 �G�G�[ �L�Û�ç�\ �2�Û�ç�†7��Í�†2x�<�•�S�‹�b�«�º�µ�¡ �-�Û�b�o�Í�
�©�Õ�»� �̃í�É�Û�–�«�\�M�•�� �(�Ý�ç�† �ì6ë �P�r

�[�_�«�º�µ�¡�@ 7��Í �F�†2x�<�•&�"á�[�6�•�\�M�€�d�
 �ì6ë �P�r�[�_7��Í �F�†2x�<�^�8&�"á�
 �X�r�~ #Õ�Ñ&�

"á�c�
  

 

��k�:�Ý�á �Po L �s F �	k�:�Ý�á �Po 

 

�\�^�•���«�º�µ�¡�@�Q�<�•�G�\�[�
7��Í�†2x�<� �̂8#Õ�Ñ&�"á�
�X�r�~7��Í�?�}�b2¥7³�@6×�C�^�•�G

�\�b�o�Í�
�©�Õ�»� �̃í�É�Û�–�«�c�è�W�b3û�~�_/²#'�I�€�•��  

 

�M�ÝL
�Ü�5�Ý�ç

�Ü�:�Ý
Í �>�L�Û�ç�-�Û�çF �2�Û�ç�-�Û�ç�?

�Û

 

 

�X�r�~�
�Þ�ª�Ü�š�å�«�b�o�Í�c�
�«�º�µ�¡�@�M�"�)�Q�<�•�G�\�_�|�~�Q�•�K�S#Õ�Ñ&�"á�_�
7��Í�†
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2x�<�S���œ�\2x�<� �̂8���œ�b�«�º�µ�¡�b�o�Í�b�j�†�Œ�L�S�v�b�\�K�Z�
�<�}�€�•��  

 Pearson et al. (2013) �c�G�b�m�2�†�œ�î�«�º�Û�Ü�”�b Goulburn-Broken 7Ÿ�È�æ�_4:#Ý�K�S���•7Ÿ�È

�æ�c4×3°'¼�@%��‡�^7Ÿ�È�æ�[�
�…�W�È�b4#�k�^�<#Ý�_�|�•�7���@�1�Õ�I�€�Z�8�•�� Pearson et al. 

(2013)�c�…�W�È�)�@ 2 �Ó�î�º�Ý�†7��Í�\�K�
�7���@$Î#Õ�K�S���œ�
7Ÿ�È�æ�b�©�Õ�»�˜�í�É�Û�–�«�c�7

���@$Î#Õ�K�Z�8�^�8"g�Â�b 1%�[�6�•�\�ì���K�S0£'ì�†/œ�W�S���Ò�‹ 30 �º�_7��Í�†2x�<�•&�"á�c�W 3

�b�|�:�_�
�…�W�È�)�b7��Í>& 2m>'�?�}�b2¥7³�[/²�I�€�•��  

 

 

�W3 �…�W�È�)�\7��Í�†2x�<�•&�"á  

��¾>8 Pearson et al. (2013) 

 

�V�W�b6õ�€�c�
4#�d�b�…�W�È�)�b�¹�î�±�†�ö�_'ì���I�€�
�è�W�b�'�@�N0£�I�€�S��  

 

�(�Ý�çL �s F Ñ �:�s F �r�ä�v�w�z�u�A�?�6�ä�;�9�ë�;�5�6

�Í

�ç�@�4

 

 

�̂ �> �T�c�ì6ë �P�_�>�E�•�…�W�È�)�b7��Í>& 2m>'�?�}�b2¥7³�[�6�•��  

 

3.2. �Ï�î�º�Ç�›�Ü�œ#.1=  

�Ï�î�º�Ç�›�Ü#.1=�c�Ç�“�–�¼�å�«1=�b�M�”�É�ß�î�³�[�6�•���ž2(�†�(�S�M�•�G�\�_�|�~�
�‡�…�p%�

�\�p%��b�(�S>&�6�•�8�c�Ü�«�¡>'�b�Â�Û�å�«�†�v�•�G�\�†�ö�•$×�^*ƒ�<�‰�\�K�Z�8�• (Markowitz, 

1952)���ž2(���c�ž2(�K�S�_���b�W�¶�b�p%��†%±�•�G�\�@�[�A�N�
�[�<�d�M�X�b�_���_�b�s�ž2(�†�K�Z

�K�r�:�\�
²�C�p%��@�“�}�€�^�8�•+��ö�v�6�•���Q�G�[�
�ž2(›�†�(�S�K�
�p%��@�“�}�€�^�8�|�:�^

�Ü�«�¡�†�(�S�M�•/œ�·�†�v�•��  

 �G�:�K�S"g�#�@�
#Õ"@� �̈]�ö�\#Õ�Â(Ô�§�î�Å�«�b6õ�€�_�v�\�Z�c�r�•�G�\�?�}�
�Ï�î�º�Ç�›�Ü�œ#.

1=�†#Õ�Â(Ô'ö#.�l�b�•+��ö�† Figge(2004)�}�@�æ�¬�K�Z�8�•��#Õ�Â(Ô�§�î�Å�«�\�8�:�p%��c�
#Õ"@�¨�]

�ö�b�(�S�\�&�K�_6õ4��K�Z�8�•�b�[�6�•��  
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Admiraal et al. (2013) �c�I�}�_�
�Ï�î�º�Ç�›�Ü�œ#.1=�†�Þ�ª�Ü�š�å�«�_)��g�Ü�E�Z�8�•���Þ�ª�Ü�š

�å�«�c���Í�Ü�å�¢�b�§�«� �̧–�¼�Å�Ü� �̧•��>& Common and Perrings, 1992 >'�\�v�ç�d�€�•�|�:�_#Õ�Â(Ô

�@�Q�b�µ+��†)T�â�K�
�§�î�Å�«�†�â)F$×�_�f�j�M�•�S�u�_�²0[�^#Õ�Â(Ô�b"g�Â�†#'�ƒ�K�Z�8�•���Q�b

�8�W�q�:�
#Õ�Â(Ô�§�î�Å�«�b� "á$×�^�<#Ý�c�
#Õ�Â(Ô�?�}�“�}�€�•�Ç�ß�î�b�q�±�ì�[�6�~�
�Q�:�K�S

�q�·�c�
�²�N�K�v#Õ�Â(Ô�b�Þ�ª�Ü�š�å�«�b)T�â�í�6�•�8�c�I�ì�_�X� �̂@�•�v�b�[�c� �̂8 (Admiraal et al., 

2013)���[�<�d�
�§�å�¦&K�_�+�t:6�†"Ó�•�G�\�[�
 z��*…�c�p°�†�“�•�G�\�@�[�A�•�@�
�v�~�M�B�•�\

�§�å�¦&K�b#Õ�Â(Ô�b�Â�Û�å�«�@���€�
�§�å�¦&K�@)T�â�I�€�N�
.48®�@ƒ�)�^#Õ�Â(Ô�l�\�š&ã�M�•�•+�

�ö�@�æ�¬�I�€�Z�8�• (Bellwood et al., 2004) ��  

�X�r�~�
#Õ�Â(Ô�§�î�Å�«�\�Þ�ª�Ü�š�å�«�b)T�â�í�S(��c$��^�•�Ë�¡�º�Ý�†�¥�8�Z�8�•�\�\�v�_>&�X

�r�~�º�Þ�î�»�œ�Ç�b6õ�€>'�
%&�«�_6õ4��K�Z�8�•���Þ�ª�Ü�š�å�«�c�
#Õ�Â(Ô�b�µ+�� �̈]�ö�\�&�K�_6õ4�

�K�Z�>�~�
�Q�b)T�â�c�
�W�¶�_�ƒ�S�•#Õ�Â(Ô�§�î�Å�«�b&����ö�í�Y&����ö>&�6�•�8�c�Ü�«�¡>'�_6õ�ƒ

�W�Z�8�•�b�[�6�•���G�:�K�S�o�Í�c Insurance value �
 inherent value �
 contributory value �
 indirect 

value�
  primary value �
 infrastructure value � �̂]�\�ç�d�€�•�v�b�[�
3û�–�b#Õ�Â(Ô�§�î�Å�«�b)��í

0Û�o�[�c0Û�o�I�€�Z�8� �̂8�v�b�[�6�• (Admiraal et al., 2013)��0•�8�n�<�€�d�
)��í0Û�o%Ê'2�b� �̈C�c�


#Õ"@�¨�]�ö�†)T�â�M�•�G�\�?�}�“�}�€�•�}%��†0Û�o�K�Z�8�•�b�[�6�~�
#Õ"@�¨�]�ö�Q�b�v�b�b�o�Í�†

0Û�o�K�Z�8�•�b�[�c� �̂8 (Figge, 2004)���Q�G�[�
�W�¶�_�ƒ�S�•#Õ�Â(Ô�§�î�Å�«�b�â)F�•+��ö�\#Õ�Â(Ô

�§�î�Å�«�b�<#Ý�b�Â�Û�å�«�†*ƒ�<�•�S�u�_�c�
�g*…�l�b�ž2(�b�Â�Û�å�«�†*ƒ�<�•�²0[�@�6�•�b�[�6�•��

�S*…�l�b�ž2(�c�
6×�‡�_�ƒ�S�•�}%��¾�w�_6õ�ƒ�•�v�b�[�6�~�
�‹*…�l�b�ž2(�c%·�‡$×�^�}%��¾�w�_6õ

�ƒ�•�v�b�[�6�•���Q�G�[�
 Admiraal et al. (2013) �c�W 4 �b�|�:� �̂Ï�î�º�Ç�›�Ü�œ�†�f�L�K�Z�8�•��  

 

�W4 #Õ"@� �̈]�ö�b�–²�\)��í$×�<#Ý�b�Ï�î�º�Ç�›�Ü�œ  

��¾>8 Admiraal et al. (2013) 

 

�G�€�r�[�
�Ï�î�º�Ç�›�Ü�œ#.1=�†#Õ�Â(Ô�§�î�Å�«�\�Q�b�Y&����ö�x�Ü�«�¡�l4:#Ý�K�S%Ê'2�c/œ�ƒ�€

�Z�8�•�� Sanchirico and Smith (2003) �c�
�í0Y�±0Y�R�…�æ�b:6'��† 10 '�8®�_�(8®�K�
�‡�…�Í�?�(�S

� "á�Ç�ß�å� �̧•�” (mean-variance efficient frontier) �†'ì���K�Z�8�•��'ì���c�
 2 '�8®�b�â)F�•+��ö0Û

�o�ö =�
 binding sustainability �\ slackness sustainability �†#Ý�8�Z/œ�W�Z�8�•���S*…�c²�Z�b:6'�

�_�X�8�Z�
 z"Ó�@�â)F�•+�� �̂q�± z"Ó5� (Maximum Sustainable Yield, MSY) �†2x�<� �̂8�D(Ù�²�ó�b�W

�[�_���I�€�
�‹*…�c²�Z�b:6'��†���¹�’���K�Z�q�± z"Ó5��†2x�<�^�8�\�8�:�S*…�|�~�v�E�8�â)F�•+�
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�ö0Û�o�ö =�[�6�•�� Perusso et al. (2005) �c�”�Ó�Ü�•�±0Y�R�\�Ó�Ÿ�©�¥ 4�b42�R��)– z+ê�b�¹�î�±�†#Ý

�8�Z�
�Ó�•�ª�Ÿ�
�Ð�¢�ß�
�©�–�Û�
�§�Ó�b�q4:�  ̂z"Ó�Â�Û�å�«�†/²�M�‡�…�Í>+�(�S� "á�Ç�ß�å� �̧•�”

�†�_���K�Z�8�•>&�W 5>'��  

 

�W5 �í�±0Y�R�\�Ó�Ÿ�©�¥ 4�b�‡�…�Í�?�(�S� "á�Ç�ß�å� �̧•�”  

��¾>8 Perruso et al. (2005) 

 

�r�S Ando and Mallory (2012) �c�”�Ó�Ü�•�í4Š�b Prairie Pothole Region �†�¦�[�\�K�Z�
 5�…#Õ�Â(Ô�b

�(�S�\�Q�b�‡�…�Í�b0°6��†�v�\�_�‡�…�Í�?�(�S� "á�Ç�ß�å�¸�•�”�†�_���K�
�¼�Ã�š�·�W�[�b�q4:� �̂–

²�b�6�~�‰�_�X�8�Z�b�è0¦�†/œ�W�Z�8�•��  

�G�:�K�S�Ï�î�º�Ç�›�Ü�œ#.1=�b#Õ�Â(Ô�l�b4:#Ý�¦�[�>�8�Z�
�(�S�bÆ���_�X�8�Z�b1Ÿ1=�c���(�_/œ

�ƒ�€�Z�8� �̂8�� Admiraal et al. (2013) �c��7•�b4:#Ý�c�K�Z�8� �̂8�v�b�b�
�G�:�K�S�(�S�†�µ+�� �̈]�ö

�b�â)F�•+��ö�
�X�r�~�
�Þ�ª�Ü�š�å�«�b�S(��
�6�•�8�c#Õ�Â(Ô�§�«� �̧–�¼�Å�Ü� �̧•�b0{!l�?�}�
�<�•

�G�\ �†�f�P�K�Z�8�•���Þ�ª�Ü�š�å�«�b�S(��_�|�~�
�µ+��¨�]�ö�†�W�¶�_�ƒ�S�W�Z)T�â�K�
�Ü7v�M�•4G

���Ê�b� �̈]�ö�†)T�â�M�•�G�\�c�
�]�b�ì!l�[�]�b4G��2( ;�@�w� �[�6�•�?�Y&����^"g�#�W�[���u�Z5�

0[�[�6�•�\*ƒ�<�}�€�•���r�S�
4G��2( ;�b�S�u�b#Õ�Â(Ô�<#Ý�[�c�
3û�–�
�a�K�b�§�å�É�Ý�G�v�[���(

�[�6�•�G�\�?�}>&��)–%4%Ê'2�d�b�«�±�µ�Ç�\�b�¥�Ñ�×�½�£�î�©�Ù�å�
 2016 �º 2 �v 4 �¥>'�
 z���x�Þ�¡

�Ü�š�î�©�Ù�å�\�8�W�S�Ú�b#Õ�Â(Ô�§�î�Å�«�b�<#Ý�\�š3Q�K�Z�
#Õ�Â(Ô�l�b2�,´�c�`�I�8�G�\�?�}�
�Ï

�î�º�Ç�›�Ü�œ#.1=�b�q#Ý�_�>�8�Z�c�
�Q�b!l�b*ƒ�Ö�@�²0[�[�6�•���[�<�d�
4G��2( ;�b�<#Ý�\�Þ�ª�Ü

�š�å�«�b�¥�V�c�º�Þ�î�»�œ�Ç�b6õ�€�[�c� �̂8�G�\�@*ƒ�<�}�€�•��  

 

4. �¦�[>8�§�å�¦&K  

 %Ê'2�P1ß�\�K�Z�c�§�å�¦&K�@*ƒ�<�}�€�•���§�å�¦&K�c��.����b�¦�q�†�µ�t�
�]���^#Õ�Â(Ô�§�î�Å�«

�†�f�j�K�Z�8�•&k�)��í$×�_0b�Z�
8��–�_5�0[�^#Õ�Â(Ô�[�6�• (Moberg and Folke, 1999) ���r�S�
�§

�å�¦&K�Û�_�>�8�Z�
�§�å�¦&K�b#Õ�Â(Ô)T�â�>�8�Z�
"I��'��b'ö#.�[�c�^�C�
#Õ�Â(Ô�b�ß�Ó$×� '̂ö#.�
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"I�_�
�§�å�¦&K�@.48®ƒ�)�_�š&ã�K�^�8�|�:�_�M�•�S�u�_�
�Þ�ª�Ü�š�å�«�b�+�Õ�†#Ý�8�•�G�\�@�M+á

$×�\� �̂W�Z�8�•>& Bellwood et al., 2004; Hughes et al., 2010 >'���[�<�d�
�W 6 �b�|�:�_�
�§�å�¦&K�_#Õ

�%�M�•,¡8×�ö�b:6�†"Ó�~�M�B�S�~�
7c�æ�?�}�b�$8ô�78®�@�§�å�¦&K�_�v�€�•�\�ú�ã�^�§�å�¦&K�?�}.4

8®ƒ�)�x7¼�yƒ�)�^"g�Â�l�\�š&ã�K�x�M�C�^�•�G�\�@�G�€�r�[�b%Ê'2�?�}�Â�}�?�\�^�W�Z�8�•��  

 

 
�W6 �$8ô�b�v°�l�g z���_�|�•�§�å�¦&K�b�]�Â�b�š�ì  

��¾>8 Bellwood et al., 2004 

 

 �¥�•�_�>�8�Z�v�§�å�¦&K�c5�0[�^#Õ�Â(Ô�[�6�~�
�Q�b#Õ�Â(Ô�§�î�Å�«�b�M4Š�†�¥�•�b�§�å�¦&K�æ>&��

)–�
�Æ*>�
� '̀Ÿ�N>'�†�P1ß�_0è'ì�K�S�\�G�•�[�c�
0{œ�í�Þ�¡�Ü�š�î�©�Ù�å 2,399 hÇ�
 z��>&�_��

#Ý�•#Ø"@>'107 hÇ�
�•�Ê751¤�µ+� 75.2 hÇ>| 839 hÇ�\�N���I�€�Z�8�•>&#”�C%,�
 2010 �º>'���K�?

�K�Q�b�M�‰�[�
7„�K�M�•7c�æ�[�b�q�·�_���:�u%Á�x�ß���È�b�v°�
 z���
0{œ�
�"�Ê�æ6ä$Î'¼�b4#�k

�^)��í�q�·�
�œ�½�Ä�º�¹�b�±5�$Î#Õ�
$Ñ�ì#'1ß�
�Í�á�–�º�©�å�»�ß�î�Ò'¼�_�|�W�Z�Ý�I�^"g�#�_�6�~�


4:�G� '̂ö#.�@�Ó�u�}�€�Z�8�•>&#”�C%,�
 2010 �º>'���Þ,�6ë1V�å�[/œ�W�S*º�A�v�~1*���[�v�
&É�Û$×�è

0É�c�²0[�[�6�•�@�
#'�…�b%Ê'2*…�b0{�9�_�|�€�d�
�©�×�À�î�£�Ü�å�¢�^�]�_�|�W�Z�
�•�p�b�u%Á�@�s

�A�V�F�}�€�•�G�\�[�
�§�å�¦&K�b$Î*ñ�_�s8j�@���S�~�
7c�æ�?�}�b�$8ô�7�b�s8j'¼�_�|�~�
�§�å�¦&K

�@�M�ì$×�_.4�@ƒ�)�^"g�Â�_�š&ã�K�S�~�
.4�@ƒ�)� �̂r�r�
�§�å�¦&K�_�`�W�Z�8�^�8�…�æ�@�6�•�\�8

�:�G�\�[�6�•>&7?�Æ�å�b%Ê'2*…�\�b�¥�Ñ�×�½�£�î�©�Ù�å�
 2016 �º 2 �v 5 �¥>'��  

 

>1>')�1=  

>:�Ò�‹�b%Ê'2�b�‰�¥�ö><  

 ›/œ%Ê'2�†�(�Ò�K�S)��Ý�
�Þ�ª�Ü�š�å�«�†�o�Î�I�O�•�‰�2�\�K�Z�
 Pearson et al. (2013) �@/œ�W�S�


#'�~�b#Õ�Â(Ô�b"g�Â�†�Q�b7��Í�?�}�b2¥7³�[0Û�o�M�•�‰�2�
 Figge (2004)�@�f�P�M�•�Ï�î�º�Ç�›�Ü�œ#.

1=�b4:#Ý�@*ƒ�<�}�€�•���K�?�K� �̂@�}�
�Þ�ª�Ü�š�å�«�b ����c8��–�_7´�K�C (Admiraal et al., 2013) �


�8�N�€�b�m�2�b4:#Ý�_�6�S�W�Z�v�±�A�^1"8Ÿ�[�6�•���§�å�¦&K�b�ú�ã�Ø�† ��•�m�2�\�K�Z�c�§�å�¦&K

�b/Õ0]"á�@�M+á$×�\� �̂W�Z�8�•�@�
�Þ�ª�Ü�š�å�«�b�æ�†�\�K�Z�c�™8—�ö�@�*�8�G�\�@�æ�¬�I�€�Z�8�•

(Hughes et al., 2010) ��  

 �8�N�€�b�m�2�v+¬!›&É�Û$×%±0b�†�²0[�\�M�•�@�
&É�Û$×%±0b�b�)*(�Y�E�c$� �^�•�� Pearson et al. 

(2013)�[�c�
�G&��^+¬!›&É�Û$×%±0b�@�²0[�\�^�•��:68®�b�|�:�^�
 �G�€�r�[ z"Ó�¹�î�±'¼�b-s'��@�^
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�I�€�
�¥�•�[�c�È#Ø�Ç�@�•�R#Õ"@2( ;�b�–�Ñ�l�g'ö#.�_6õ�M�•�ö�•0£#ì�†'Ç���M�•�\�\�v�_�
:6'��9

�_7��Í>& Blimit >'�†0¿���K�
2( ;'ö#.�†/œ�W�Z�8�•>&�È#Ø�Ç HP>'���K�?�K�
�•%Ê'2�[�P1ß�\�M�•#Õ"@

�¨�]�ö�b�|�:�^#Õ�Â(Ô�_6õ�M�•%±0b�
"I�_7��Í�_�æ/²�I�€�•�Þ�ª�Ü�š�å�«�b�8�•�_�²0[�\�^�•5�$×�æ

�†�c�
�I�r�J�r�^�f�L�c�I�€�Z�8�•�v�b�b�
&�'g�I�€�S�v�b�c�^�8>&�[�<�d�§�å�¦&K�_�X�8�Z�c

Nyström et al., 2008 >'���M�‰�b�Ï�î�º�Ç�›�Ü�œ#.1=�c�ž2(���b4E�ò>&7Â0[�>'�\�‡�…�p%��\�Ü�«�¡�b

��7•>&�j)%�>'�c"‚'g�K�Z�8�•���[�<�d�
�W�W�b�|�:�_�
�›�Ï�î�º�Ç�›�Ü�œ�@�v�S�}�M�‡�…�p%��\�Ü

�«�¡�b)��s�œ�ƒ�O�b�p�?�}�
�ž2(���c!“�j�9�d)z�[�6�}�ƒ�I�€�•4E�ò�\�b�K!l>& A>'�†4E�¥�K�
�Q�b� 

#Ý�†�q�±�ì�M�•�\*ƒ�<�}�€�•���W�W�[�c�
 B �@�Ü�«�¡�†�q�`7H�_�M�•�Ï�î�º�Ç�›�Ü�œ�[�6�•�@�
� #Ý

�c�q�±�\� �̂}� �̂8��  

 

 
�W7 �•+�� �̂‡�…�p%��\�Ü�«�¡�b)��s�œ�ƒ�O�\�ž2(���b4E�ò  

!“�j�9�d)z�c�e�V�[�6�€�d�6�•�o�]�
� #Ý�@9×�C� �̂•�\�ì���M�•��  

 

�•%Ê'2�[�c�
�‚�S�^+¬!›&É�Û$×%Ê'2�†�z�\�K�^�8�G�\�?�}�
!“�j�9�d)z�[�6�}�ƒ�I�€�•�|�:�^4E�ò

�b%Ê'2�_�@�Š�M�•�G�\�@*ƒ�<�}�€�•��  

 �Q�b�‰�2�b�M�X�\�K�Z�
�¥�å�ª�Ù�–�å�º�(�Ò�@*ƒ�<�}�€�•���¥�å�ª�Ù�–�å�º�(�Ò�c2��b�o�Í�†�Q�b

�“�ö�"�)�_�(0Ž�K�Z0Û�o�[�A�•�\�8�:"I�ö�†�â�W�Z�>�~>&�)�£�}�
 2006>'�
#Õ�Â(Ô�b�o�Í�b�M�“�ö�\�K

�Z�
�Q�b#Õ�Â(Ô�@�f�j�M�•�§�î�Å�«�b�Y&����ö�†�µ�u�•�G�\�@�[�A�•���§�å�¦&K�b�o�Í�_6õ�M�•›/œ

%Ê'2�\�K�Z�c Rolfe and Windle (2013, 2015) �@�œ�î�«�º�Û�Ü�”�b�¢�Þ�î�º�Â�Ü�”�Ü�î�Ç�†�¦�[�\�K�Z�


�‹'Ç�b�”� �̃º�É�µ�º�b�Y&����ö�v�µ�u�S�É�ß�Ç�“�–�Ý�†#Ý�8�Z�-�v�–�î8 �b�N0£�†/œ�W�Z�8�•>&�W 8>'��  
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�W8 �¥�å�ª�Ù�–�å�º�(�Ò�b2A�e&Š  
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�6

� �̂S�b$U"g�_�P�K�Z�x�x� �Ý�@9×�C�
�o�A�c 2000Ç�[�
�o�A �b�:�U 50 Ç�@#Õ�Â(Ô�–²�b�S�u�_�Q�ƒ

�€�
�o�A�b�:�U 10Ç�@4G��2( ;�b�f�j*…�_�-�v�ƒ�€�•0����[�M��0��� 3 �c�
�6� �̂S�b$U"g�_�P�K�Z�6

�r�~� �Ý�@9×�C�^�C�
�o�A�c 500Ç�[�
�o�A�b�:�U 100Ç�@#Õ�Â(Ô�–²�b�S�u�_�Q�ƒ�€�
�o�A�b�:�U

50 Ç�@4G��2( ;�b�f�j*…�_�-�v�ƒ�€�•0����[�M���M$��‘�b���]�€�v2��ƒ� �̂8���c�
0��� 1 �?�}0��� 3

�b�8�N�€�v2N°�K� �̂8�G�\�†/²�K�r�M���1�v2N°�K�r�O�‡�b�[�
2��¸8 �c�6�~�r�O�‡��   

 

���Ì�î�ª�è7F�[�c�è�W�b�|�:�^0����b�Ã/õ�†�>0b�O�K�r�M��  

 

 0��� 1 0��� 2 0��� 3  

�]�€�v  

2��ƒ� �̂8  

�6�^�S�b$U"g�_�P�M�•� �Ý  �\�Z�v� �Ý�@9×

�8  

�x�x� �Ý�@9×�8  �6�r�~� �Ý�@9×

�C�^�8  

#Õ�Â(Ô�–²�l�b4O–  10Ç 50Ç 100Ç 

4G��2( ;�b�f�j*…�l�b4Ä�(  50Ç 10Ç 50Ç 

�o�A>&3 �¥�(>'  1000Ç 2000Ç 500Ç 

�q�v�ƒ�r�K�8  �Ñ    

�q�v�ƒ�r�K�C� �̂8    �Ñ  
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�è�W�[�c�
���6� �̂S�b$U"g�_�P�M�•� �Ý�b9×�I���
���o�A���
���o�A�b�:�U�]�€�T�E�@#Õ�Â(Ô�–²�_�Q�ƒ

�€�•�?���
���o�A�b�:�U�]�€�T�E�@4G��2( ;�b�f�j*…�_�-�v�ƒ�€�•�?���b$�� �̂• 3 �X�b0����\���]�€�v

2��ƒ�^�8���b)��s�œ�ƒ�O�†�C�~3É�K�>0b�O�K�r�M�b�[�
�Q�€�R�€�b)��s�œ�ƒ�O�b�p�[�
�q�v�ƒ�r�K�8

�\�î�:�v�b�\�
�q�v�ƒ�r�K�C�^�8�\�î�:�v�b�† 1 �X�N�X4E�‡�[�C�T�I�8��  

0��� 1 �?�}0��� 3 �b�8�N�€�v2N°�K�S�C� �̂8�\�î�:���œ�c�
���q�v�ƒ�r�K�8���v�b�\�K�Z���]�€�v2�

�ƒ�^�8���†4E�g�
���q�v�ƒ�r�K�C� �̂8���v�b�_�X�8�Z�c�
0��� 1 �?�}0��� 3 �b�:�U�
�q�v�ƒ�r�K�C� �̂8

�\�î�:�v�b�†�f�\�X4E�‡�[�C�T�I�8��  

>&���q�v�ƒ�r�K�8���v�b�\�K�Z���]�€�v2��ƒ�^�8���†4E�‡�T���œ�c�
���q�v�ƒ�r�K�C�^�8���v�b�\�K�Z

���]�€�v2��ƒ� �̂8���c4E�m�r�O�‡��>'   

 

�q�è�W�b�|�:�^ 3 �X�b0��� �@�Ñ8Œ�_�6�•�\�A�
�]�€�†2N°�K�S�8�\�î�8�r�M�?>=�q�v�ƒ�r�K�8�\�î�:

�v�b�\�q�v�ƒ�r�K�C� �̂8�\�î�:�v�b�† 1 �X�N�X4E�¥�K�Z�C�T�I�8��   

 0��� 1 0��� 2 0��� 3  

�]�€�v  

2��ƒ� �̂8  

�6�^�S�b$U"g�_�P�M�•� �Ý  �\�Z�v� �Ý�@9×

�8  

�\�Z�v� �Ý�@9×

�8  

�x�x� �Ý�@9×�8  

#Õ�Â(Ô�–²�l�b4O–  50Ç 50Ç 100Ç 

4G��2( ;�b�f�j*…�l�b4Ä�(  10Ç 50Ç 50Ç 

�o�A>&3 �¥�(>'  1000Ç 500Ç 500Ç 

�q�v�ƒ�r�K�8      

�q�v�ƒ�r�K�C� �̂8      

 

�í�í�í  

 

�|�è�W�b�|�:�^ 3 �X�b0��� �@�Ñ8Œ�_�6�•�\�A�
�]�€�†2N°�K�S�8�\�î�8�r�M�?>=�q�v�ƒ�r�K�8�\�î�:

�v�b�\�q�v�ƒ�r�K�C� �̂8�\�î�:�v�b�† 1 �X�N�X4E�¥�K�Z�C�T�I�8��  

 0��� 1 0��� 2 0��� 3  

�]�€�v  

2��ƒ� �̂8  

�6�^�S�b$U"g�_�P�M�•� �Ý  �6�r�~� �Ý�@9×

�C�^�8  

�x�x� �Ý�@9×�8  �\�Z�v� �Ý�@

9×�8 

#Õ�Â(Ô�–²�l�b4O–  100Ç 10Ç 50Ç 

4G��2( ;�b�f�j*…�l�b4Ä�(  10Ç 50Ç 30Ç 

�o�A>&3 �¥�(>'  500Ç 1000Ç 500Ç 

�q�v�ƒ�r�K�8      

�q�v�ƒ�r�K�C� �̂8      
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Q11  �q>|�|�b�M�m�Z�b2A�e�[�
���q�v�ƒ�r�K�8���b�G'Å�†���]�€�v2��ƒ�^�8���\�K�S�‰�_�>*º�A�K�r

�M���Q�b#.#ä�c�1�[�M�?���è�W�b�p�?�}�6�Z�c�r�•�v�b�† 1 �X4E�‡�[�W�I�8��   >&�f�\�X�T�E>'  

1 �8�N�€�b0����v�o�A�@9×�M�B�•�?�}   

2 �8�N�€�b0����v:)�Š$×�[� �̂8�?�}   

3 8¼4g.��@�²0[�[� �̂8�?�}   

4 �Q�b�Ú>&      >'   

 

Q12  �q�‹�_�v�:�M�Ø�>*º�A�K�r�M���6� �̂S�c�è�W�b0����†2N°�M�•�S�u�_�
�8�C�}�-�v�W�Z�v�8�8�\

�î�8�r�M�?��5 8 �†�>'Å�<�C�T�I�8��    

 

 0���  

�6�^�S�b$U"g�_�P�M�•� �Ý  �\�Z�v� �Ý�@9×�8  

#Õ�Â(Ô�–²�l�b4O–  100Ç 

4G��2( ;�b�f�j*…�l�b4Ä�(  50Ç 

�o�A>&3 �¥�(>'  >=Ç 

 

Q13 �6� �̂S�c�
�6� �̂S�@�>�+�r�8�b4”4(�Ó%4�b#Õ�Â(Ô�?�}�w#Ý�^4G��2( ;�@$Î0b�I�€�
�Q�€�†�v�\�_

�8�}�€�S0����@��#Ý�ì�I�€�•&�"á�c�]�b�C�}�8�T�\�î�8�r�M�?��  

 

10%�
 1%�
 0.1%�
 0.01%�
 0.001%�
 0.0001%�
 0.00001%�
 0.000001%�
 0.0000001% 

 

�w#Ý�^4G��2( ;�@�‚�S�_$Î0b�I�€�
�Q�€�†�v�\�_�8�}�€�S0����@��#Ý�ì�I�€�•&�"á�c�±�A�^�v�b�[

�c�6�~�r�O�‡���™4ß,æ�†�µ�w�M�•�»�Ü�å�¡�c�b�|�:� �̂
4G��2( ;�b�¤%±�b�w� �B�(�^�]�†�<#Ý�K�S�µ

+��ö8×��>&�ú�ã)T�â�x�ú�ã�G�Ÿ�b� �Ý�†�â�X8×��>'�b6ä$Î�[�c�
��#Ý�ì�b&�"á�c�š3Q$×9×�8�\�8�ƒ�€

�Z�8�r�M�@�
4G��2( ;�†�Â#Ý�K�S��.����b6ä$Î�[�c�
��#Ý�ì�@��#'�M�•�b�c�
1V1��6�~�r�M�@�
 1 �S�ó

�?�} 10�S�ó�b�:�U�[�ƒ�N�?�_�X�ó�\�8�ƒ�€�Z�8�r�M��  

 

Q14 Ì�Ø�>*º�A�K�r�M���6� �̂S�c�
�6� �̂S�@�>�+�r�8�b4”4(�Ó%4�b#Õ�Â(Ô�?�}�w#Ý�^4G��2( ;�@$Î0b

�I�€�
�Q�€�†�v�\�_�8�}�€�S0����@��#Ý�ì�I�€�•&�"á�c�]�b�C�}�8�T�\�î�8�r�M�?��  

 

10%�
 1%�
 0.1%�
 0.01%�
 0.001%�
 0.0001%�
 0.00001%�
 0.000001%�
 0.0000001% 
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Q15 �è�W�b�|�:�^"g�#�†�•@�K�Z�C�T�I�8���6� �̂S�c�
 1 �è�v�‹�_ 100�SÇ�v�}�:�G�\�@�[�A�r�M��

�K�?�K�
�Q�€�?�}�I�}�_ 1 �º�‹�b 13 �è�v�‹�r�[�…�Z�d�
�v�W�\� �̈C�b5 8 �†�v�}�:�G�\�@�[�A�r�M��

13 �è�v�‹�_�8�C�}�v�}�<�•�b�[�6�€�d�
�6�^�S�c�>5 �b�w�E�v�~�† 1 �º6ë�…�X�G�\�@�[�A�r�M�?>= 1

�º6ë�…�X�S�u�_�q�*�²0[�^5 8 >& 1 �º6ë�…�Z�•�B�~�B�~�b5 8 >'�†�>�i�A�C�T�I�8��  

 

�[>8�S�\�<�d�
 100�SÇ�[�c� �̂C 105�SÇ�v�}�<�•�b� �̂}�
�I�}�_ 1 �º�‹�b 13�è�v�‹�r�[�…�Z�•�b�[

�6�€�d�
�� 105�SÇ���\�>'Å�<�C�T�I�8��  

 

>&       >'Ç  

 

Q16 ²�/$×�_0b�Z�
�6�^�S�c�]�b&ì�Ø�¾�O�[�M�?���\�Z�v�¾�O�† 10 !l�
�\�Z�v�Y�¾�O�† 0 !l�\�M�•

�\�
�1!l�C�}�8�_� �̂•�?�
�è�W�b!l�X�b�:�U�6�Z�c�r�•�v�b�† 1 �X�>'Å�<�C�T�I�8��  

�\�Z�v�Y�¾�O   ��   �   �\�Z�v�¾�O  

0 1 2 3 4 5 6 7 8 9 10 

 

Q17 �6� �̂S�c4#�d 5 �º6ë�_�$�Ü�x�Î�Û�å� �̧•�”�†�K�S�G�\�@�6�~�r�M�?  

�í�6�•  

4#�d 5 �º6ë�_>&     >'�G  

�í�^�8  

 

Q18 �6� �̂S�c���•�
�H+¬�(�[�ú�ã�T�\�î�8�r�M�?��  

�í�\�Z�v�ú�ã�[�6�•  

�í�r�6�r�6�ú�ã�[�6�•  

�í�6�r�~�ú�ã�[�c� �̂8  

�í�ú�ã�[� �̂8  

 

Q19 �6� �̂S�b�ö�9�_�X�8�Z�
�6�Z�c�r�•�v�b�† 1 �X4E�‡�[�W�I�8��>&�f�\�X�T�E>'    

1 #è�ö   

2 �ê�ö   

 

Q20  �6� �̂S�b�º<K�_�X�8�Z�
�6�Z�c�r�•�v�b�† 1 �X4E�‡�[�W�I�8��>&�f�\�X�T�E>'    

1 10�æ  

2 20�æ  

3 30�æ  

4 40�æ  

5 50�æ  

6 60�æ  

7 70�æ�è�V   
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Q21  �6� �̂S�b*Ë���_�X�8�Z�
�6�Z�c�r�•�v�b�† 1 �X4E�‡�[�W�I�8��   >&�f�\�X�T�E>'    

1 �&k�(   

2 ¶�»�(   

3 �K�/*Ë�(   

4 +¬� ��   

5 �z�l   

6 �Ã�î�º   

7 �º5 #Õ�q   

8 �Û#Õ  

9 �Q�b�Ú   

 

Q22 � �ƒ�K�Z�8�•�Ç�c�1�Ç�[�M�?��>&�f�\�X�T�E>'  

 

Q23  �è�W�b8o% �_�X�8�Z�
�6�Z�c�r�•�v�b�†�8�C�X�[�v4E�‡�[�W�I�8��   >&�8�C�X�[�v>'    

1 +¬!›�@�ò�A�[�6�•  

2 $Ï�£�í�Á�–�Ÿ�å�¢�x�Ð�Ü�å�«�Ï�î�¶� �̂]�
�”� �̃º�»�”�Þ�¡�Ü�š�î�©�Ù�å�@2ƒ�á�[�6�•   

3 8¼���x�·�Ü"@�b×%?�†�Ü�s�M�•�G�\�x�Â�î�»� �̃›�µ�³�å�¢�@2ƒ�á�[�6�•   

4 �Ü"@>&,<�x5�,ï�
�Œ�^�]>'�†*ñ�Z�Z�8�•   

5 +¬!›#”�C�_6õ�M�•� �̧Þ�Å�†�|�C0b�•   

6 +¬!›�–1¤�_6õ�€�M�•�K�/�_�•°�K�Z�8�•   

7 �V0°�_�6�Z�c�r�•�v�b�c� �̂8   

 

Q24  �6� �̂S�b�H���Þ�b�d�“>&�º5 �†�µ�t>'�_�X�8�Z�
�6�Z�c�r�•�v�b�† 1 �X4E�‡�[�W�I�8>&)��í�Û$×

� �̂(�Ò�†/œ�:�S�u�_#Ý�8�r�M>'��   >&�f�\�X�T�E>'    

01 200 �SÇ�• 6   

02 200- 300 �SÇ�Ž   

03 400-500 �SÇ�Ž   

04 600-700 �SÇ�Ž   

05 800-900 �SÇ�Ž   

06 1,000-1,100 �SÇ�Ž   

07 1,200-1,300 �SÇ�Ž   

08 1,400-1,500 �SÇ�Ž   

09 1,600-1,700 �SÇ�Ž   

10 1,800-1,900 �SÇ�Ž   

11 2,000-2,100 �SÇ�Ž   

12 2,200 �SÇ�Ž�è�V   
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Q25  1��Â�x2A�e�bÆ���†#.0Ž�K�Z�
+¬�™�†�â�W�Z�G'Å�K�Z�8�S�T�E�r�K�S�?��>&�f�\�X�T�E>'    

1 +¬�(�b�G'Å�_�\�Z�v+¬�™�@�6�•   

2 +¬�(�b�G'Å�_�r�6�r�6+¬�™�@�6�•   

3 �]�U�}�\�v�8�<� �̂8   

4 +¬�(�b�G'Å�_�6�r�~+¬�™�@�^�8   

5 +¬�(�b�G'Å�_²�C+¬�™�@� �̂8   
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+¬!› �b �– 1¤�_ 6õ�M�• �” �å �£ �î �º  

 

Q1  �6� �̂S�c�è�W�b0•-%�†%±�W�Z�8�r�M�?���q�v3Æ�8�v�b�† 1 �X�N�X4E�‡�[�W�I�8��   >&�Q�€�R�€�f

�\�X�N�X>'    

 

 �–�á�†%±�W�Z�8�•  �–�á�c%±�}� �̂8�@*º

�8�S�G�\�c�6�•  

%±�}� �̂8  

#Õ�Â(Ô    

#Õ"@� �̈]�ö     

+¬!›2(�•     

4G��2( ;     

�¡�‚�‡1Ÿ���i     

 

#Õ�Â(Ô�\ �c  

�6�•�…�æ�_#Õ�%�M�•�Ü"@�x�·"@�
�¤#Õ"@>&*×%Q�[0b�<�^�8�o�]�`�I�^#Õ"@�[�
(ý,æ�
,æ8®�
�˜�–�Ý

�«�
�N#Õ�·"@>&�”�Ó�î�Â� �̂]>'�^�]�@�µ�r�€�r�M>'� �̂]�b�M�m�Z�b#Õ�A�v�b�\�
�Q�€�†�v�~�s�C#”�C

�†�f�\�r�\�r�~�_�\�}�<�S�v�b�†��#Õ�Â(Ô���\�8�8�r�M��  

#Õ�Â(Ô�c�
&¾�S�U�Ç8®�_�
�I�r�J�r�^� �(�†�Z�<�Z�C�€�Z�8�r�M���S�\�<�d�
&¾�S�U�c�Ã�Ø�?�}8×

�q�x�Œ�¦�†�m�_°�€�Z�8�r�M�K�
�Ã�Ø�@�6�•�G�\�[�e�È�x�u%Á!O���@75�@�€�S�~�
�…#+ ��.�ì�b�N�I

�\�^�•�§4ß�ì!c(ò�@�¾�p�I�€�S�~�K�Z�8�r�M���r�S�
�Ã�Ø�†�Á�–�Ÿ�å�¢�x�Ã�Ø�Ž�^�]�b�Þ�¡�Ü�š�î�©

�Ù�å�b���\�K�Z�<#Ý�K�S�~�
�Ã�Ø�b*>�K�8��0{�†�&�K�‡�T�~�M�•�G�\�v�[�A�r�M���I�}�_�
�Ã�Ø�c�I

�r�J�r�^#Õ�A�v�b�_#Õ�%�b���†�f�j�K�Z�8�r�M��  

�•�
���]�
  ���
�¸ ²�
3°�…�^�]�b�Ú�b+¬!›#”�C�v�
� �]�_&¾�S�U�Ç8®�_�
�I�r�J�r�^� �(�†�Z�<

�Z�C�€�Z�8�r�M��&¾�S�U�Ç8®�c�
�G�€�}�
�8�ƒ�z�•��+¬!›�b�(�s���_�-�<�}�€�Z#Õ�A�Z�8�r�M��  

&¾�S�U�Ç8®�@�
�W�¶�_�ƒ�S�W�Z��+¬!›�b�(�s���†�w�E�v�•�S�u�_�c�
#Õ�Â(Ô�†�–²�K�Z�8�C�G�\�@

�²0[�[�M��  

 

Q2  �6� �̂S�c#Õ�Â(Ô�†�–²�M�•�G�\�c5�0[�T�\�î�8�r�M�?��>&�f�\�X�T�E>'    

�í�\�Z�v5�0[  

�í�]�U�}�?�\�8�<�d5�0[  

�í�]�U�}�\�v�8�<� �̂8  

�í�]�U�}�?�\�8�<�d5�0[�[� �̂8  

�í²�C5�0[�[� �̂8  

�í�Q�b�Ú>&       >'  
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�¼�©�Ù�¼�Ý�í �º �Û�« �º  

�¥�•�_�c�
2�5��^+¬!›�x*>�K�88¼���†�ò�•�S�u�_�
�\'g¶�l� �̂]�b�D�Ø�@0¿�E�}�€�Z�8�r�M���K�?

�K�
�G�€�}�b�D�Ø�[�ò�}�€�Z�8�•+¬!›�c�
²�/�b�:�U�H�C�ƒ�N�?�[�M��2�5��^+¬!›�[�6�W�Z�v�
�G�€

�}�b�D�Ø�[�–1¤�b�P1ß�\� �̂W�Z�8� �̂8�\�G�•�@�S�C�I�‡�6�~�r�M���Q�b�|�:�^+¬!›�c6ä$Î�b�47d�_�I

�}�I�€�Z�8�r�M��6ä$Î�_�|�~+¬!›�@%Ú�o�I�€�
�Q�G�_�Ñ�~�M�•#Õ�Â(Ô�@�»�ƒ�€�•�\�
&¾�S�U�Ç8®�@�w

�E�v�•�G�\�b�[�A�•� �(�@�ö�a�K�S�~�
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08 1,400-1,500 �SÇ�Ž   

09 1,600-1,700 �SÇ�Ž   

10 1,800-1,900 �SÇ�Ž   

11 2,000-2,100 �SÇ�Ž   
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