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�¼o��·�´�·�µ�Ä�®o°���·�´�·�µ¦�´�­¼�¦Á�ºÊ°ª´�Ã¦�Â¨³�¼oÄ®o�
�Îµ�¦¹�¬µ�oµ��µ¦�¦³Á¤·��¨�µ¦¦´�¬µª´�Ã¦�� ¦ª¤�¹�
�µ¦�´��Îµ�³Á�¸¥��Â¨³¦µ¥�µ�¤µ�¦�µ�����­�´�­�»��µ¦
�¦ª�Á¡µ³Á�ºÊ°Â¨³��­°��ªµ¤Åª�n°¥µÄ��¼o�iª¥�¸É¤�̧{�®µ
�µ¦¦´�¬µ������´�Ä®o¤¸¦³��­n��n°�¼o�iª¥ª´�Ã¦��¸É¡�ªnµÁ�}�
ª�́Ã¦���·��ºÊ°¥µ®¨µ¥��µ���PXOWLGUXJ�UHVLVWDQFH��0'5��
7%������µ¦�·Á�«�·��µ¤�µ¦�ÎµÁ�·��µ�°¥nµ��o°¥�e¨³�¦´Ê�
� �µ¦«¹�¬µ�¦´Ê��¸ÊÁ�}��µ¦«¹�¬µÁ�·�¡¦¦��µ�Á¡ºÉ°�¦µ�
�¨�µ¦�ÎµÁ�·��µ��°�Ã¦�¡¥µ�µ¨Á°����´�®ª´�Á�¸¥�Ä®¤n
Â¨³¨Îµ¡¼��Îµ�ª�����Â®n�Ä��µ¦�´�Ä®o�¦·�µ¦ª·�·��´¥��¼Â¨�
¦´�¬µ�¼o�iª¥ª´�Ã¦�Â¨³�¦³Á¤·��¨�µ¦�ÎµÁ�·��µ�Ã�¥Ä�o
¤µ�¦�µ�Â�ª�µ�Â®n��µ�·� Á¡ºÉ°Ä®o�¦µ��o°¤¼¨�¸É­µ¤µ¦�
�ÎµÅ�Ä�oÄ��µ¦ªµ�Â��Ä®o�µ¦­�´�­�»�Ã¦�¡¥µ�µ¨Á°����
¦ª¤�´Ê�� �¦µ��{�®µ°»�­¦¦��°��µ¦�ÎµÁ�·��µ�� Á¡ºÉ°®µ
Â�ª�µ�Â�oÅ��n°Å��

ª´��»�¦³­��r
� ��� Á¡ºÉ°�¦µ��µ¦�ÎµÁ�·��µ�Ä��µ¦ª·�·��¥́Â¨³¦�́¬µ
ª´�Ã¦��°�Ã¦�¡¥µ�µ¨Á°�������Â®n�Ä��´�®ª´�Á�¸¥�Ä®¤n
Â¨³¨Îµ¡¼��
� ��� Á¡ºÉ°�¦µ��¨�µ¦¦´�¬µª´�Ã¦��°�Ã¦�¡¥µ�µ¨
Á°����´Ê�����Â®n�
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� ��� Á¡ºÉ°�¦µ��»�Á�n�Â¨³�o°�Îµ�´��°�Ã¦�¡¥µ�µ¨
Á°���Ä��µ¦�¼Â¨Â¨³¦´�¬µª´�Ã¦�

ª·�¸�µ¦«¹�¬µ
� Á�}��µ¦«¹�¬µ¥o°�®¨´�� �UHWURVSHFWLYH� VWXG\��
¦ª�¦ª¤�µ��
� ��� �o°¤¼¨��¤£¼¤·� �SULPDU\� GDWD�� �µ�Â���´��¹��
�¨�µ¦�¦ª��µ�®o°���·�´�·�µ¦�µ�®o°��´�­¼�¦ª´�Ã¦��
�7%�����Â����́�¹��¨�µ¦Á¡µ³Á�ºÊ°Â¨³��­°��ªµ¤Åª�n°
¥µ�Â¨³�o°¤¼¨�µ�Â�n��¦³ª´�·�¼o�iª¥��23'�FDUG��
� ��� �o°¤¼¨�»�·¥£¼¤·� �VHFRQGDU\� GDWD�� �µ��³Á�¸¥��
�¼o�iª¥ª�́Ã¦���7%�����Â¨³¦µ¥�µ�Ä�¦³�����·��¸ÉÅ�o¦�́�µ�
Ã¦�¡¥µ�µ¨�¨»n¤Á�jµ®¤µ¥�
� ��� �o°¤¼¨�µ��µ¦­´¤£µ¬�r�¼ o��·�´�·�µ��°�Ã¦���
¡¥µ�µ¨�nµ�Ç���³Å��·Á�«�µ�
� ��� �¦ª�­°��ªµ¤�¦��oª�� �¼��o°��°��o°¤¼¨Á¡ºÉ°
Ä®oÁ�}�Å��µ¤�·¥µ¤�¸ÉÄ�oÁ�}�¤µ�¦�µ��Â�ª�µ�Â®n��µ�·

� �¦³�µ�¦�¸É«¹�¬µ� � �º°�¼o�iª¥�¸ÉÅ�o¦´��µ¦ª·�·��´¥
�µ�Â¡�¥rªnµÁ�}�ª´�Ã¦��¹Ê��³Á�¸¥�¦´�¬µÄ�Ã¦�¡¥µ�µ¨

Á°�������Â®n�Ä�¡ºÊ��¸É�´�®ª´�Á�¸¥�Ä®¤nÂ¨³¨Îµ¡¼��¦³®ªnµ�
�e���¦³¤µ�� ���������� ��� �»¨µ�¤� ¡�«�� ��������
�´�¥µ¥��¡�«��������

� ­�·�·�¸ÉÄ�oª·Á�¦µ³®r�o°¤¼̈ �º°�­�·�·Á�·�¡¦¦��µ�Å�oÂ�n�
�nµ�ªµ¤�¸É��¦o°¥¨³�Â¨³�nµÁ�¨¸É¥

�¨�µ¦«¹�¬µ
� �����µ¦�¦ª�Á­¤®³��¤µ�¦�µ�Ä��µ¦ª·�·��¥́ª�́Ã¦�
�°�Â�³�Îµªnµ�¼o�¸É¤¸°µ�µ¦­�­´¥ª´�Ã¦��»�¦µ¥�ª¦Å�o¦´�
�µ¦�¦ª�Á­¤®³®µÁ�ºÊ°ª´�Ã¦��oª¥�¨o°��»¨�¦¦«�r� �µ�
�µ¦«¹�¬µ¡�ªnµÃ¦�¡¥µ�µ¨Á°����¸ÉÁ�}��¨»n¤Á�jµ®¤µ¥��
¤¸�µ¦�´��Îµ�³Á�¸¥��µ¦�¦ª�Á­¤®³®¦º°� 7%���� �´Ê�Â�n
�e���¦³¤µ�� ����� Ã�¥�o°¤¼¨�°��¼o�iª¥�¸É¤¸°µ�µ¦­�­´¥
ª´�Ã¦�¤µ¦´��¦·�µ¦�¦ª�Á­¤®³�¸ÉÃ¦�¡¥µ�µ¨�´��¨nµª� ¤¸
°´�¦µ�µ¦�¦ª�Á­¤®³¡�Á�ºÊ°� Ä��¼o�¸É¤¸°µ�µ¦­�­´¥ª´�Ã¦�
®¦º°�SRVLWLYH�UDWH��·�Á�}�¦o°¥¨³������Ä��e�¡�«�������Â¨³
�n°¤µÄ��e�¡�«��������¹��¡�«�������¤°̧�́¦µ¡�Á�ºÊ°Ä� öÁ�¥̧�
�´��º°°¥¼n¦³®ªnµ��¦o°¥¨³����������Â­��Ä�¦¼��¸É���

¦¼��¸É�����¦o°¥¨³�°��´ª°¥nµ�Á­¤®³�¸É�¦ª�¡�Á�ºÊ°ª´�Ã¦�Ä��¼o­�­´¥ª´�Ã¦�� �SRVLWLYH� UDWH�� �ÎµÂ���µ¤�e���¦³¤µ���
� �����������
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� �����µ¦�¹Ê��³Á�¸¥�Â¨³�µ¦¦´�¬µ
� � �µ��o°¤¼¨�¸É¦µ¥�µ��Îµ�ª��¼o�iª¥�¸É�¹Ê��³Á�¸¥�
¦´�¬µÄ��e���¦³¤µ��������¹�������¤¸�¼o�iª¥ª´�Ã¦��¸ÉÅ�
¦´��¦·�µ¦Ä�Ã¦�¡¥µ�µ¨Á°����´Ê�����Â®n�Á¡·É¤�¹Ê��µ������
¦µ¥Ä��e���¦³¤µ�� ����� Á�}�� ���� ¦µ¥Ä��e���¦³¤µ��
�����®¦º°Á�¨¸É¥�����¦µ¥�n°�e��Á¤ºÉ°¡·�µ¦�µ�Îµ�ª��¼o�iª¥
�¸É�¹Ê��³Á�¸¥�Ä�Â�n¨³Ã¦�¡¥µ�µ¨Ä�¦°�� �� �e�¸É�nµ�¤µ¡�

� �����µ¦ª·�·��¥́ª�́Ã¦��°������µ¤¤µ�¦�µ�Â�ª�µ�
Â®n��µ�·� Â¨³°��r�µ¦°�µ¤´¥Ã¨�� �:+2�� Â�³�ÎµÄ®oÄ�oª·�¸
�¦ª�Á­¤®³®µÁ�ºÊ°ª�́Ã¦�Á�}�ª·�®̧¨�́�Ä��µ¦ª·�·��¥́ª�́Ã¦�
�°�����o°¤¼¨�µ��µ¦«¹�¬µ¡�ªnµ�¼o�iª¥�¸É�¹Ê��³Á�¸¥�¦´�¬µ
�»�¦µ¥Å�o¦´��µ¦�nµ¥£µ¡¦´�­¸�¦ª�°�Á�}�Á�ºÊ°��o�� Â�n�

Å¤nÅ�o¦�́�µ¦�¦ª�Á­¤®³�»�¦µ¥�Â�n¡�ªnµ�´Ê�����Ã¦�¡¥µ�µ¨��
¤¸�ªµ¤�¦°��¨»¤�µ¦�¦ª�Á­¤®³Á¡ºÉ°ª·�·��´¥ª´�Ã¦�
�°�Á¡·É¤�¹Ê��µ�¦o°¥¨³� ��� Ä��e���¦³¤µ�� ����� Á�}��
¦o°¥¨³����Ä��e���¦³¤µ��������Â­��Ä�¦¼��¸É��

ªnµ� Ã¦�¡¥µ�µ¨�¸É¤¸�Îµ�ª��¼o�iª¥�¹Ê��³Á�¸¥�¤µ��¸É­»��º°�
����¦µ¥�n°�e��Â¨³�o°¥�¸É­»��º°���¦µ¥�n°�e� Á¤ºÉ°�ÎµÂ����·�
�µ¦�¹Ê��³Á�¥̧��µ¤�·¥µ¤¤µ�¦�µ�Â�ª�µ�Â®n��µ�·�¡�ªnµ
�¼o�iª¥Á�}��¦³Á£��¼o�iª¥Ä®¤nÁ­¤®³¡�Á�ºÊ°¤µ��¸É­»��¦°�¨�
¤µ�º°��·��¼o�iª¥Ä®¤nÁ­¤®³Å¤n¡�Á�ºÊ°�Â¨³�¦³Á£�°ºÉ�Ç��µ¤
¨Îµ�´���¦¼��¸É���

¦¼��¸É������¦o°¥¨³�°��¼o�iª¥ª´�Ã¦��°��¸ÉÅ�o¦´��µ¦�¦ª�Á­¤®³Á¡ºÉ°�µ¦ª·�·��´¥�ÎµÂ���µ¤�e���¦³¤µ�������������

¦¼��¸É�����¦o°¥¨³�°��¼o�iª¥ª´�Ã¦��¸É�¹Ê��³Á�¸¥���ÎµÂ���µ¤��·��µ¦�¹Ê��³Á�¸¥�Â¨³�e���¦³¤µ�������������

7$' 7UHDWPHQW�DIWHU�'HIDXOW����7$) 7UHDWPHQW�DIWHU�)DLOXUH����1(3 �1HZ�([WUD�SXOPRQDU\�7%
10��� �1HZ�3XOPRQDU\�7%�$)%�1HJDWLYH���10��� �1HZ�3XOPRQDU\�7%�$)%�3RVLWLYH
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¦¼��¸É���� ¦o°¥¨³�°��ªµ¤�¦°��¨»¤�µ¦�¦ª��´��¦°��µ¦�·�Á�ºÊ°Á°�Å°ª¸Ä��¼o�iª¥ª´�Ã¦��¸É�¹Ê��³Á�¸¥�¦´�¬µ�ÎµÂ���
� �µ¤�e���¦³¤µ�������������

� ��� �¦³��¥µ�¸ÉÄ�o¦´�¬µ� �µ¤¤µ�¦�µ��Îµ®��Ä®oÄ�o
¦³��¥µ� &DWHJRU\� �� ��+5=(��+5�� ­Îµ®¦´��¼o�iª¥��·�
ª´�Ã¦��¸ÉÅ¤nÁ�¥Å�o¦´��µ¦¦´�¬µ¤µ�n°���

� � �µ��µ¦«¹�¬µ¡�ªnµ�¼o�iª¥­nª�Ä®�nÅ�o¦�́¥µ¦³���
¤µ�¦�µ��¤¸�¼o�iª¥���¦µ¥Å�o¦´�¥µ�&DWHJRU\�����6+5=(��
+5=(��+5(���´Ê�Â�nÁ¦·É¤Â¦���­nª��¸ÉÁ®¨º°Á�}��¼o�iª¥�¸ÉÅ�o¦´��
­¼�¦¥µ¦³��°ºÉ�Ç��´�Â­��Ä�¦¼��¸É��

� ��� ��µ¦�¦ª��´��¦°��µ¦�·�Á�ºÊ°�+,9� Ä��¼o�iª¥
ª´�Ã¦�����µ¤Â�ª�µ��173��µ¦�­¤�­µ��µ¦�ÎµÁ�·��µ�
ª´�Ã¦�Â¨³Ã¦�Á°�­r� ��Îµ®��Á�jµ®¤µ¥�¼o�iª¥ª´�Ã¦�Å�o¦´�
�µ¦��́�¦°��µ¦�·�Á�ºÊ°Á°�Å°ª°̧¥nµ��o°¥¦o°¥¨³�����µ��µ¦
«¹�¬µ¡�ªnµ�ªµ¤�¦°��¨»¤�µ¦�¦ª�Ä�Ã¦�¡¥µ�µ¨�¨»n¤
Á�jµ®¤µ¥°¥¼nÄ�¦³��́�ÎÉµÂ�n¤Â̧�ª�Ã�o¤Á¡·É¤�¹Ê��µ�¦o°¥¨³����
Ä��e���¦³¤µ�������Á¡·É¤Á�}�¦o°¥¨³����Ä��e���¦³¤µ��
������¦¼��¸É���
� �����¨�µ¦¦´�¬µ
� � �¼ o�iª¥ª´�Ã¦�¦µ¥Ä®¤nÁ­¤®³¡�Á�ºÊ°Á�}��¨» n¤�
Á�jµ®¤µ¥Ä��µ¦�o�®µ� Â¨³�o°��Îµ¤µ¦´��µ¦¦´�¬µÃ�¥Á¦Èª
��®µ¥�µ�Á¡ºÉ°�´�ª��¦�µ¦Â¡¦nÁ�ºÊ°Ä��»¤��� 1DWLRQDO��
7%� &RQWURO� 3URJUDP� �Îµ®��Á�jµ®¤µ¥�¨�µ¦¦´�¬µÄ��
�¼o�iª¥¦µ¥Ä®¤nÁ­¤®³¡�Á�ºÊ°� �º°¤¸°´�¦µÁ­¤®³Á�¨¸É¥��µ�
�ª�Á�}�¨��Â¨³°´�¦µ¦´�¬µ®µ¥¤µ��ªnµ¦o°¥¨³�������µ�
�µ¦«¹�¬µ¡�ªnµ� °´�¦µÁ­¤®³Á�¨¸É¥��µ��ª�Á�}�¨�� Á¤ºÉ°
­·Ê�­»��µ¦¦´�¬µ¦³¥³Á�o¤�o�®¦º°� FRQYHUVLRQ� UDWH��ÎÉµ�ªnµ�
¦o°¥¨³� ��� Á�ºÉ°��µ��¼o�iª¥­nª�Ä®�n� Å¤nÅ�o¦´��µ¦�¦ª��
Á­¤®³Á¤ºÉ°­·Ê�­»�¦³¥³Á�o¤�o��°��µ¦¦�́¬µ�­nª�°�́¦µ¦�́¬µ�
®µ¥� Ã�¥¦ª¤�°�Ã¦�¡¥µ�µ¨Á°����´Ê�� ��� Â®n��ÎÉµ�ªnµ�
¦o°¥¨³� ��� Â¨³Á¤ºÉ°¦ª¤�¨»n¤�¸É¦´�¬µ�¦�Á�}��¨­ÎµÁ¦È��°�
�µ¦¦´�¬µ� �È¥´��ÎÉµ�ªnµÁ�jµ®¤µ¥�¸É�Îµ®���º°°¥¼n¦³®ªnµ��
¦o°¥¨³� ��� �¹�� ��� Â�n°´�¦µ�µ��µ¦¦´�¬µ¤¸Â�ªÃ�o¤¨�¨��
�¦¼��¸É�����

¦¼��¸É���� ¦o°¥¨³�°��¼o�iª¥ª�́Ã¦�¦µ¥Ä®¤nÁ­¤®³¡�Á�ºÊ°�¸É�¹Ê��
� �³Á�¸¥�¦´�¬µÄ�Ã¦�¡¥µ�µ¨Á°���� �ÎµÂ���µ¤�
� ¦³��¥µ�¸ÉÅ�o¦´�������������
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� ����ª´�Ã¦��ºÊ°¥µ®¨µ¥��µ�
� � �µ¤Â�ª�µ��µ¦�¼Â¨¦�́¬µª�́Ã¦��µ¤¤µ�¦�µ�
­µ�¨� ¦³�»ªnµ�ª¦¤¸�µ¦�¦³Á¤·�­£µª³�µ¦�ºÊ°¥µ� Ä��¼o�iª¥
�¨»n¤Á­¸É¥�� Ã�¥­n�Á­¤®³Á¡µ³Á�ºÊ°Â¨³��­°��ªµ¤Åª�n°
¥µ� � �o°¤¼¨�µ�¦µ¥�µ��µ¦Á jµ¦³ª´��µ¦�ºÊ°¥µÁ�ºÊ°��o��µ�
®o°���·�´�·�µ¦��3UHOLPLQDU\�0'5�7%�6XUYHLOODQFH���µ�
�´ª°¥nµ�Á­¤®³�¸É­n�¤µ�µ�Ã¦�¡¥µ�µ¨Á°����´Ê�� ��� Â®n�

¦¼��¸É����¦o°¥¨³�°��¼o�iª¥ª´�Ã¦�¦µ¥Ä®¤nÁ­¤®³¡�Á�ºÊ°�¸É�¹Ê��³Á�¸¥�¦´�¬µ� �ÎµÂ���µ¤�¨�µ¦�¦ª�Á­¤®³Á¤ºÉ°­·Ê�­»��
� � ¦³¥³Á�o¤�o���VSXWXP�FRQYHUVLRQ��Â¨³�e���¦³¤µ�������������

��72 �7UDQVIHU�RXW�������665 �6XFFHVV�5DWH

¦¼��¸É����¦o°¥¨³�°��¼o�iª¥ª´�Ã¦�¦µ¥Ä®¤nÁ­¤®³¡�Á�ºÊ°�¸É�¹Ê��³Á�¸¥�¦´�¬µ� �ÎµÂ���µ¤�¨�µ¦¦´�¬µ­»��oµ¥� �WUHDWPHQW��
� � RXWFRPH��Â¨³�e���¦³¤µ�������������

�Îµ�ª�� ������ �´ª°¥nµ��¸É­n�¤µ¥´�®o°���·�´�·�µ¦ª´�Ã¦��
�´Ê�Â�n�e���¦³¤µ������������¡�ªnµ��´ª°¥nµ��¸ÉÁ¡µ³Á�ºÊ°
Â¨³¡·­¼��rÂ¥�Á�ºÊ°�¸É¡�ªnµÁ�}�Á�ºÊ°�0\FREDFWHULXP�WXEHU�
FXORVLV�FRPSOH[��·�Á�}�¦o°¥¨³����Â¨³�¨��­°��ªµ¤Åª
�n°¥µ¡�¤¸ª´�Ã¦��ºÊ°¥µ®¨µ¥��µ�¦ª¤� ��� ¦µ¥� �´�Â­���
Ä��µ¦µ��¸É���
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ğåąĆĔâČĕģĄŇğåąĆĔâČĕ

�µ¦µ��¸É�����Îµ�ª��¼o�iª¥ª´�Ã¦��ºÊ°¥µ®¨µ¥��µ���ÎµÂ���
� �µ¤�¦³ª´�·�µ¦¦´�¬µ�Â¨³�e���¦³¤µ���������
� �������

þĿèýþĆēĄĕö éĬĕüĊüÿĜňþłĊąúĘħ
ĄĘÿĈ�&56�ğþŎü�

/&4�6$

þĆēĊĔøėâĕĆĆĔâČĕĊĔöġĆå

2548 2 0 2
2549 2 0 2
2550 1 0 1
2551 4 0 4

2552 6 1 5
2553 1 0 1

ĆĊĄ 16 1 15

� ��� �»�Á�n��Â¨³��o°�Îµ�´�
� � �»�Á�n����µ��µ¦�¦³Á¤·��µ¦�ÎµÁ�·��µ�¦nª¤�´�
Ã¦�¡¥µ�µ¨Á°����´Ê�����Â®n�Ä�¦°�����e�¸É�nµ�¤µ¡�ªnµ
� � ��� �¼o�¦·®µ¦�°�Ã¦�¡¥µ�µ¨�»�Â®n�Á�oµÄ�Â¨³Á®È�
�ªµ¤­Îµ��́�°��µ¦ª·�·��¥́Â¨³�µ¦�¼Â¨¦�́¬µ�¼o�iª¥ª�́Ã¦�
�µ¤¤µ�¦�µ�­µ�¨�Â¨³Ä®o�ªµ¤¦nª¤¤º°Ä��µ¦��·��́·¦ª¤�´Ê�
­n��¼oÁ�¸É¥ª�o°�Á�oµ¦´��µ¦°�¦¤Â¨³Á�oµ¦nª¤�¦³�»¤�»��¦´Ê�
� ��� �µ¦�´�Ä®o¤¸�¸É�¦¹�¬µ�oµ��µ¦¦´�¬µ� Â¨³¦³��­n�
�n°�¼o�iª¥�¸É¤�̧{�®µ�µ¦¦�́¬µÁ�n�ª�́Ã¦��ºÊ°¥µ¤�̧ªµ¤­Îµ��́�
Á�ºÉ°��µ��nª¥Â�o�{�®µÄ®oÃ¦�¡¥µ�µ¨Á°���Å�o¤µ�
� � �o°�Îµ�´����{��´¥�¸É¤¸�¨�n°�µ¦ª·�·��´¥Â¨³¦³��
�µ¦�¼Â¨¦´�¬µ�¼o�iª¥Ã�¥¦ª¤¤¸�´��¸Ê
� � ����¼o��·�´�·�»�¦³�´�¤¸�µ¦Á�¨¸É¥�Â�¨��n°¥� Ã�¥
Á�¡µ³Â¡�¥r�¸É��·��́·�µ��°�Áª¨µ�¸ÉÅ¤nÄ�nÂ¡�¥r�¦³�Îµ�­nª�
Ä®�n¤µ�µ�Ã¦�Á¦¥̧�Â¡�¥r�®¦º°Â¡�¥rÁ�¡µ³�µ��¸É¤Â̧�ª�·�
Á�}��°���Á°��Å¤n��·�´�·�µ¤Â�ª�µ�¤µ�¦�µ�
� � ��� ¡¥µ�µ¨�¸ÉÅ�o¦´��µ¦°�¦¤Â¨oªÂ¨³Å�o¦´�¤°�
®¤µ¥�µ�ª´�Ã¦�­nª�Ä®�n�³¤¸£µ¦³�µ��¸É¤µ��ªnµÁ¡ºÉ°�
¦nª¤�µ�°ºÉ�� �µ�¦µ¥�°Á�¨¸É¥��µ�®¦º°¥oµ¥�¸É�Îµ�µ��ÎµÄ®o
�µ¦�¼Â¨�¼o�iª¥Â¨³¦³���o°¤¼¨Å¤n�n°Á�ºÉ°�

� � ��� �¼o�iª¥�µ�¦µ¥Å¤nÁ�d�Á�¥��Á°��ÎµÄ®o¥µ��n°
�µ¦�¼Â¨¦´�¬µ�Á�n��Å¤n¤µ¦´�¥µ�µ¤�´��¸ÉÃ¦�¡¥µ�µ¨Â�nÅ�
�ºÊ°¥µ®¦º°�°Å�¦´�¬µ�¸É�¨·�·�Á°���

­¦»����ª·�µ¦�r
� �µ¦ª·�·��´¥ª´�Ã¦��°�� Ã¦�¡¥µ�µ¨Á°���� ���
Â®n�Ä���́®ª�́Á�¥̧�Ä®¤nÂ¨³¨Îµ¡¼�¤°̧�́¦µ�µ¦�¦ª�Á­¤®³¡��
Á�ºÊ°��SRVLWLYH�UDWH��°¥¼n¦³®ªnµ�¦o°¥¨³������¹��������Á�¨¸É¥�
¦o°¥¨³�����{��´¥�¸É¤¸�¨�n°�nµ�SRVLWLYH�UDWH�Å�oÂ�n�¨´�¬�³
�°�Á­¤®³�¸ÉÁ�È�Å�o� Å¤n¤¸�»�£µ¡� �µ¦Ä�oÁ���rÄ��µ¦�´�
�¦°�Å¤nÂ¤n�¥Îµ¡°�ÎµÄ®o¡�Á�ºÊ°¨�¨�� �µ�¦µ¥�µ��µ¦
«¹�¬µ�°��¦´��¸¡¦��Îµ¤·��¦r�����¸É¦µ¥�µ��ªµ¤­´¤¡´��r�°�
�»�£µ¡Á­¤®³��́�µ¦�¦ª�¡�Á�ºÊ°ª�́Ã¦��Ã�¥«¹�¬µ�o°¤¼̈
�µ��³Á�¸¥��µ¦�´��¹��¨�µ¦�´�­¼�¦Á­¤®³���­Îµ�´��µ�
�j°��´��ª��»¤Ã¦��¸É����¡·¬�»Ã¨��¦³®ªnµ��e�¡�«���������
¡�«��������Îµ�ª���������´ª°¥nµ��¡�ªnµ�´ª°¥nµ�Á­¤®³�¸É�
¤¸¨´�¬�³Á�}�®�°��o�� ¤¸Ã°�µ­¡�Á�ºÊ°¦ o°¥¨³� ������
�´ª°¥nµ�Á­¤®³�¸É��Á¨º°�¤¸Ã°�µ­¡�Á�ºÊ°¦ o°¥¨³� ����
�´ª°¥nµ��¸ÉÁ�}�Á­¤®³�ÎÊµ¨µ¥¤¸Ã°�µ­¡�Á�ºÊ°¦o°¥¨³� �����
­nª��´ª°¥nµ��¸ÉÁ�}��ÎÊµ¨µ¥�¤¸Ã°�µ­¡�Á�ºÊ°Á¡¸¥�¦o°¥¨³������
Ä��¼o�iª¥�¸ÉÂ¡�¥rª·�·��´¥ªnµÁ�}�ª´�Ã¦��°�¡�ªnµÄ��nª�
�e� ¡�«�� ����� �¼o�iª¥�¸ÉÂ¡�¥rª·�·��´¥ª´�Ã¦��°�¤¸�¨�µ¦
�¦ª�Á­¤®³Á¡¸¥�¦o°¥¨³� ��� �n°¤µ¤¸�µ¦�¦ª�Á¡·É¤�¹Ê�Á�}��
¦o°¥¨³����Ä��e���¦³¤µ�������Á®�»�¨�¸É�¦ª�Å¤n�¦��»�
¦µ¥� �o°¤¼¨�µ��µ¦�·Á�«�µ�Â¨³­´¤£µ¬�r�¼o��·�´�·¡�ªnµ�
�¼o�iª¥�µ�¦µ¥�¸ÉÂ¡�¥rÅ¤n­´É��¦ª�Á�ºÉ°��µ��¼o�iª¥Å¤n¤Á̧­¤®³�
Â¨³Ä�¦µ¥�¸ÉÂ¡�¥r­´É��¦ª�Â�nÁ�È��´ª°¥nµ�Å�oÁ�}��ÎÊµ¨µ¥��
®o°���·�´�·�µ¦�´�­¼�¦�³��·Á­��µ¦�¦ª��´ª°¥nµ��¸ÉÁ�}�
�ÎÊµ¨µ¥� �ÎµÄ®o�µ¦ª·�·��´¥ª´�Ã¦�Å¤nÁ�}�Å��µ¤¤µ�¦�µ���
¤¸�µ¦«¹�¬µ�°��8SOHNDU�0�� Â¨³��³�� �¸É¦µ¥�µ��¨�µ¦
«¹�¬µÄ��¼o�iª¥�¸É¦�́¬µª�́Ã¦�Ä��¨·�·�Á°�����WXEHUFXORVLV�
SDWLHQWV�DQG�SUDFWLWLRQHUV�LQ�SULYDWH�FOLQLFV���¸É¦´��0DKD�
UDVKWUD��µ�£µ��³ª´����°��¦³Á�«°·�Á�¸¥�¡�ªnµ�¼o�iª¥�
�¸ÉÂ¡�¥rª·�·��´¥ªnµÁ�}�ª´�Ã¦��°�Å¤nÅ�o�¦ª�Á­¤®³�¹�¦o°¥
¨³����Â¨³¦µ¥�µ��µ¦«¹�¬µ�°��3DWWDQVKHWW\�6��Â¨³��³���
�¸É«¹�¬µ�µ¦ª·�·��´¥ª´�Ã¦��°��°�Â¡�¥rÄ�£µ�Á°����
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�µ�£µ�Ä�o�°�°·�Á�¸¥� �SULYDWH� SUDFWLWLRQHUV� DSSURDFK�
WR�WKH�GLDJQRVLV�RI�SXOPRQDU\�WXEHUFXORVLV�LQ�VRXWKHUQ��
,QGLD��Ä��e�¡�«������������Ã�¥�µ¦­¤́£µ¬�rÂ¡�¥r�������
¡�ªnµ¦o°¥¨³�������°�Â¡�¥r�Á¨º°�Ä�oª·��̧¦ª�Á­¤®³Ä��µ¦
ª·�·��´¥ª´�Ã¦��°���¦o°¥¨³������Ä�o�´Ê�ª·�¸�¦ª�Á­¤®³Â¨³
£µ¡�nµ¥¦�́­�̧¦ª�°��Â¨³¦o°¥¨³�����Á¨º°��µ¦�nµ¥£µ¡¦�́­¸
�¦ª�°�Á¡¸¥�ª·�¸Á�¸¥ª� �¹É��µ¦Ä�o�µ¦�nµ¥£µ¡¦´�­¸�¦ª�°�
Á¡ºÉ°ª·�·��´¥ª´�Ã¦��°�Á¡¸¥�°¥nµ�Á�¸¥ª¤¸Ã°�µ­ª·�·��´¥�
�·�¡¨µ�­¼�� Â¨³Â¡�¥r¤¸�ªµ¤Á­¸É¥�Ä��µ¦�¼�¢j°�¦o°��µ�
�µ¦Å¤n��·�´�·�µ¤¤µ�¦�µ�Å�o���
� �Îµ�ª��¼o�iª¥�¸É�¹Ê��³Á�¸¥�¦´�¬µÄ�Ã¦�¡¥µ�µ¨
Á°����´Ê�� ��� Â®n�¤¸�Îµ�ª�Á¡·É¤�¹Ê��µ�� ���� ¦µ¥� Ä��e�
���¦³¤µ�������Á¡·É¤­¼��¸É­»�Á�}������¦µ¥�Ä��e���¦³¤µ��
����� Á�ºÉ°��µ�Á�}��nª��¸ÉÃ¦�¡¥µ�µ¨Á°���� Å�o¦´��
���¦³¤µ�­�´�­�»�Ä��µ¦�Îµ�·��¦¦¤�nµ�Ç� �µ��°��»�
Ã¨��ÎµÄ®o¤�̧µ¦�o�®µ¤µ��¹Ê����°��µ��¸Ê�Îµ�ª��¼o�iª¥ª�́Ã¦�
�¸ÉÅ�¦´��¦·�µ¦Ä�Ã¦�¡¥µ�µ¨Á°���� ¥´��¹Ê��´��¼o�¦·®µ¦
�°�Ã¦�¡¥µ�µ¨�¸ÉÁ�}��¼o�Îµ®���Ã¥�µ¥Ä��µ¦Ä®o�¦·�µ¦
ªnµ�³Á�oµ¦nª¤Á�}�®�nª¥�¦·�µ¦�¹Ê��³Á�¸¥�¦´�¬µª´�Ã¦�
Ä�¦³��®¨´��¦³�´�­»�£µ¡�oª�®�oµ®¦º°Å¤n� � �µ�Â®n��
Ä®o�¦·�µ¦Á�¡µ³­·��·Í� Á�n��¼ o�iª¥Ä��¦³�´�­´��¤� ­·��·Í
�¦³�´�­»�£µ¡Á°����®¦º°�¼o�iª¥�¸É�Îµ¦³Á�·�­�Á�nµ�´Ê�� �¹É��
Ã¦�¡¥µ�µ¨�´Ê�� ��� Â®n��¸É«¹�¬µ�¸Ê¤¸�´Ê�Ã¦�¡¥µ�µ¨�¸ÉÄ®o
�¦·�µ¦�¼o�iª¥�»�­·��·Í��®¦º°Á�¡µ³�µ�­·��·ÍÁ�n��¦³�´�­´��¤
Â¨³Á�·�­�Á�nµ�´Ê�Á�}��o��
� ��·��¼o�iª¥�¸É�¹Ê��³Á�¥̧�¦�́¬µ��Á¤ºÉ°�ÎµÂ����·��µ¦
�¹Ê��³Á�¥̧��µ¤�·¥µ¤¤µ�¦�µ�Â�ª�µ�Â®n��µ�·�¡�ªnµÁ�}�
�¦³Á£�°ºÉ�Ç��n°��oµ�­¼��Á¤ºÉ°¡·�µ¦�µÁ�}�¦µ¥�»��¨¡�ªnµ
­nª�Ä®�n�º°� ¦µ¥�¸ÉÁ�}��¼o�iª¥ª´�Ã¦��°�¦µ¥Ä®¤n�¸ÉÅ¤n¤¸�¨
Á­¤®³�
� �µ¦¦´�¬µ�Â¨³�¨�µ¦¦´�¬µ� ¦³��¥µ�¸ÉÄ�oÄ��µ¦
¦´�¬µÄ�Ã¦�¡¥µ�µ¨Á°���¦o°¥¨³����Á�}�Å��µ¤¦³��¥µ
�µ¤¤µ�¦�µ�Â�ª�µ�Â®n��µ�·�¸ÉÄ®oÄ�o¦³��¥µ�&DWHJRU\���
��+5=(��+5�� Ä��µ¦¦´�¬µ�¼o�iª¥ª´�Ã¦�¦µ¥�¸ÉÅ¤nÁ�¥¤¸
�¦³ª´�·¦´�¬µ¤µ�n°����­nª��¼o�iª¥�¸ÉÄ�o¦³��¥µ°ºÉ�Ç��¡�ªnµ
Á�}��¼o�iª¥�·�Á�ºÊ°Á°�Å°ªÂ̧¨³Å�o¦�́¥µ�oµ�Åª¦­́¦nª¤�oª¥��Á�jµ

®¤µ¥�¨�µ¦¦�́¬µÄ��¼o�iª¥¦µ¥Ä®¤nÁ­¤®³¡�Á�ºÊ°�¸É�Îµ®��
ªnµ�ª¦¤µ��ªnµ®¦º°Á�nµ�´�¦o°¥¨³� ���� � � �´Ê�¡�ªnµ�¨�µ¦
¦´�¬µ�°�Ã¦�¡¥µ�µ¨Á°����ÎÉµ�ªnµÁ�jµ®¤µ¥�¸É�Îµ®���
�´Ê�°´�¦µÁ­¤®³Á�¨¸É¥��µ��ª�Á�}�¨��Â¨³°´�¦µ¦´�¬µ®µ¥��
Á�ºÉ°��µ��¼o�iª¥Å¤nÅ�o¦´��µ¦�¦ª�Á­¤®³�µ¤¦³¥³Áª¨µ�¸É
�Îµ®����Â¨³¤¸°´�¦µ�µ��µ¦¦´�¬µ�°´�¦µ�µ¦Ã°�°°��Â¨³
Å¤n�¦µ��¨­¼��
� �°��µ��¸Ê¥´�¡�ªnµ�µ¦¦´�¬µ�oª¥�µ¦�Îµ�´��µ¦�·�
¥µÄ�Ã¦�¡¥µ�µ¨Á°���¥´��ÎÉµ���µ��µ¦¡·�µ¦�µ�o°¤¼¨¦µ¥
�»��¨¥�́¡�ªnµ��¼o�iª¥�¸É�µ��µ¦¦�́¬µÁ�}��¼o�iª¥¤£̧¼¤·̈ ÎµÁ�µ
°¥¼n�nµ��´�®ª´��¸É�o°�¤µÄ�o­·��·�¸ÉÃ¦�¡¥µ�µ¨�¸É�Îµ®����Á�n�
­·��·Í�¦³�´�­´��¤��¦³�´�Á°������ÎµÄ®o�·��µ¤¥µ�� � Á¤ºÉ°
Á�¦¸¥�Á�¸¥��¨­ÎµÁ¦È��°��µ¦¦´�¬µÄ�Ã¦�¡¥µ�µ¨Á°���
�´�Ã¦�¡¥µ�µ¨­´��´��¦³�¦ª�­µ�µ¦�­»�Ä�¡ºÊ��¸ÉÁ��� ����
¡�ªnµ�ÎÉµ�ªnµÁ¨È��o°¥� Ã�¥�¨�µ¦¦´�¬µÃ�¥¦ª¤�°�Ã¦���
¡¥µ�µ¨­´��´��¦³�¦ª�­µ�µ¦�­»�� Ä�¡ºÊ��¸ÉÁ��� ��� Ä�
�e���¦³¤µ��������¹��������º°¦o°¥¨³�����������������
��� Â¨³� ��� �µ¤¨Îµ�´�� ­nª��¨­ÎµÁ¦È��°��µ¦¦´�¬µÄ�
�nª�Á�¸¥ª�´��°�Ã¦�¡¥µ�µ¨Á°����´Ê�� ��� Â®n��·�Á�}��
¦o°¥¨³��������������������Â¨³�����µ¤¨Îµ��́���Á¤ºÉ°¡·�µ¦�µ�
�¼o�iª¥Ä��e���¦³¤µ�� ���������� �¹É��ª¦Å�o¦´��µ¦¦´�¬µ
�¦�Â öª�¡�¤�̧¼o�iª¥�¸É¥�́���oµ�°¥¼nÄ��³Á�¥̧����Îµ¨�́¦�́¬µ��
°¥¼n�¹�����¦µ¥��µ��µ¦­¤́£µ¬�r�¼o¦�́�·��°�¡�ªnµ�¤�̧¼o�iª¥
�µ�¦µ¥�¸É°µ�µ¦Å¤n��̧¹Ê�Â¡�¥r¥�́Ä®o¥µÁ�·¤�n°Å�Á¦ºÉ°¥Ç�Å¤n¤¸
�Îµ®��� � �µ�¦µ¥Â¡�¥rÄ®oÅ�¦´�¥µ�n°�¸É�¨·�·�­nª��´ª�¹��
Å¤n­µ¤µ¦��¦³Á¤·��¨Å�o��Â¨³Ã¦�¡¥µ�µ¨�µ�Â®n��µ��µ¦
�¦´��¦»��o°¤¼¨Ä®oÁ�}��{��»�´�� Á�ºÉ°��µ�Å¤n¤¸�¼o¦´��·��°�
�´�Á���Â¨³¤¸�{�®µ�¼o��·�´�·�µ�Á�¨¸É¥�Â�¨��n°¥��µ��µ¦
­n��n°�µ¦�¦³­µ��µ��o°¤¼¨��
� �µ¦�ÎµÁ�·��µ��­¤�­µ��7%�+,9� ¡�ªnµ�ªµ¤
�¦°��¨»¤�µ¦�¦ª��´��¦°��µ¦�·�Á�ºÊ°Á°�Å°ª¸Ä��¼o�iª¥
ª�́Ã¦�¤Â̧�ªÃ�o¤Á¡·É¤�¹Ê��Â�n¥�́°¥¼nÄ�¦³��́�ÎÉµ�ªnµÁ�jµ®¤µ¥
�¸É�Îµ®���º°� ¤µ��ªnµ¦o°¥¨³� ��� Á�ºÉ°��µ�Ä�¦³���°��
Ã¦�¡¥µ�µ¨Á°����Â¡�¥r�³Á�}��¼o¡·�µ¦�µÄ��µ¦­n��¦ª��
Ã�¥�³�¦ª�Á�¡µ³Ä�¦µ¥�¸É­�­´¥Á�nµ�´Ê��Â¨³�¼o�iª¥�µ�¦µ¥
�¸É¤µ¦´��¦·�µ¦Ä�Ã¦�¡¥µ�µ¨Á°���¤´�Å¤n°¥µ�Á�d�Á�¥
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��Á°�Â¨³��·Á­��µ¦�¦ª�� ���
� ª´�Ã¦��ºÊ°¥µ®¨µ¥��µ�� �o°¤¼¨�µ��µ¦Á jµ¦³ª´�
�µ�®o°���·�´�·�µ¦¡�ªnµ� � �´ª°¥nµ�Á­¤®³�¸É­n�¤µ�¦ª�Ä�
¦³®ªnµ��e���¦³¤µ�� ����� �¹�� �����¡�ªnµ�¨�µ¦Á¡µ³
Á�ºÊ°�Â¨³¡·­¼��rÂ¥�Á�ºÊ°Á�}��0\FREDFWHULXP�WXEHUFXORVLV�
FRPSOH[� �·�Á�}�¦o°¥¨³� ������ �°��´ª°¥nµ��¸É­n�¤µ�¦ª�
�´Ê�®¤��¡��´ª°¥nµ��¸É�ºÊ°�n°¥µ°¥nµ��o°¥� ����·��º°� ,1+��
ULIDPSLFLQ��·�Á�}�¦o°¥¨³������°��´ª°¥nµ��¸É�¦ª�� �o°¤¼̈
�¸ÊÅ¤n­µ¤µ¦��Îµ¤µ�Îµ�ª�Á�}�°´�¦µÅ�oÁ�ºÉ°��µ�Ä��µ�
��·��́·�Ã¦�¡¥µ�µ¨�³­n��ª́°¥nµ��¸É�¦ª��oª¥� ö°��»̈ �¦¦«�r
Á�}��ª���$)%�����»��ª́°¥nµ�¤µÁ¡µ³Á�ºÊ°�Â¨³��­°��ªµ¤
Åª�n°¥µ�¸É®o°���·�´�·�µ¦�´�­¼�¦Á�ºÊ°ª´�Ã¦�� �°�­Îµ�´��µ�
�j°��´��ª��»¤Ã¦��¸É� ��� Â¨³¦³���µ¦�´��¹�� Â¨³�µ¦
¦ª�¦ª¤�o°¤¼¨�µ�®o°���·�´�·�µ¦¥´�Å¤n­¤�¼¦�r�Å¤n­µ¤µ¦�
Â¥�Å�oªnµÁ�}��´ª°¥nµ��¸É­n��¦ª�¤µ�µ��¼o�iª¥�Îµ�ª��¸É¦µ¥��
Á�ºÉ°��µ��¼o�iª¥�µ�¦µ¥Å�o¦´��µ¦�¦ª�¤µ��ªnµ����´ª°¥nµ�
Â�nÁ¤ºÉ°¡·�µ¦�µ�¨��­°��ªµ¤Åª�n°¥µÁ�}�¦µ¥�»��¨
¡�ªnµ�´Ê�Â�n�e����¦³¤µ������������� �¡��¼o�iª¥�¸É¤¸�¨
��­°��ªµ¤Åª�n°¥µÁ�}��0'5�7%�¦ª¤����¦µ¥�Â¨³�µ�
�µ¦�¦ª�­°��¦³ª�́·�µ¦¦�́¬µ¡�ªnµ­nª�Ä®�nÁ�}��¼o�iª¥�¸É¤¸
�¦³ª�́·Á�¥¦�́¬µ¤µ�n°���¤Á̧¡¥̧����¦µ¥�¸É¤�̧¨Á�}���0'5�7%�
�´Ê�Â�n�µ¦ª·�·��´¥�¦´Ê�Â¦����
� �o°¤¼¨�¼o�iª¥�0'5�7%��¸Ê�¼o«¹�¬µ�o°��µ¦Â­��Ä®o�¼o�¸É
Á�¸É¥ª�o°�Á®È��ªµ¤­Îµ��́�°��µ¦�¦·®µ¦��́�µ¦�°�ª�́Ã¦�

�ºÊ°¥µ®¨µ¥��µ�Ä�Ã¦�¡¥µ�µ¨Á°����oª¥��®µ�Å¤n¤¦̧³��
­n��n°�¸É�¸��³�ÎµÄ®oÁ�·��{�®µ�µ¦�ª��»¤Ã¦�Ä�°�µ��

�o°Á­�°Â�³­Îµ®¦´��µ¦«¹�¬µ�¦´Ê��n°Å�
� ��� �ª¦«¹�¬µ�ªµ¤Â���nµ��°�¦³���µ¦Ä®o�¦·�µ¦
�¼Â¨¦�́¬µª�́Ã¦��°�Ã¦�¡¥µ�µ¨Á°�����¸É�¹Ê��³Á�¥̧�Á�}�
®�nª¥�¦·�µ¦¦´�¬µª´�Ã¦�Ä�¦³��®¨´��¦³�´�­»�£µ¡�oª�
®�oµ� � Â¨³Ã¦�¡¥µ�µ¨Á°����¸ÉÄ®o�¦·�µ¦Á�¡µ³­·��·Í� Â¨³
Å¤nÅ�oÁ�oµ¦nª¤Á�}�®�nª¥�¦·�µ¦Ä�¦³��®¨´��¦³�´�­»�£µ¡�
�oª�®�oµ��
� ��� �µ¦�´��µ¦�´��¼o�iª¥�¸ÉÁ�}�ª´�Ã¦��ºÊ°¥µ®¨µ¥
��µ�Ä�Ã¦�¡¥µ�µ¨Á°���

�·��·�¦¦¤�¦³�µ«
� �°�°��»��µ¥Â¡�¥r¥»��·�´¥� Á�¬�¦Á�¦·�� �¼o�¦�
�»�ª»�·��¦¤�ª��»¤Ã¦����µ¥Â¡�¥rÁ�¦·���¼Ã��·�µª¦��¼o�¦�
�»�ª»�·� ­�µ�´�Ã¦��¦ª�°�� �¦¤�µ¦Â¡�¥r� �¸É�¦»�µÄ®o�Îµ
Â�³�ÎµÄ��µ¦«¹�¬µ�¦´Ê��¸Ê�Â¨³�°�°��»��Â¡�¥r�¡¥µ�µ¨�
��́Á���·��µ¦Â¡�¥r�Á£­�́�¦�Â¨³�¼oÁ�¸É¥ª�o°�Ä�Ã¦�¡¥µ�µ¨
Á°�������Â®n�Ä���́®ª�́Á�¥̧�Ä®¤nÂ¨³¨Îµ¡¼���¸ÉÄ®o�ªµ¤¦nª¤
¤º°Ä��µ¦�ÎµÁ�·��µ��Â¨³Ä®o�o°¤¼̈ �¸ÉÁ�}��¦³Ã¥��r�Á¡ºÉ°�ÎµÅ�
Ä�oÄ��µ¦�¦´��¦»��µ¦�ÎµÁ�·��µ��n°Å�
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� �����¦³�¦ª�­µ�µ¦�­»�� Â�ª�µ��µ¦�ÎµÁ�·��µ��ª��»¤
ª�́Ã¦�Â®n��µ�·�¡·¤¡r�¦´Ê��¸É����¦»�Á�¡²��Ã¦�¡·¤¡r�»¤�»¤
­®�¦�r�µ¦Á�¬�¦Â®n��¦³Á�«Å�¥�������

� ���¦´��¸¡¦��Îµ¤·��¦r�� 5HODWLYH� RI� VSXWXP� TXDOLW\� DQG�
$)%� SRVLWLYH� UDWH�� ����� $YDLODEOH� IURP�� KWWS���
GSF��GGF�PRSK�JR�WK�ODE�7%�Á°�­µ¦¨����:HE�
6SXWXPBTXDOLW\�GRF�

� ���8SOHNDU�0��-XYHNDU�6��0RUDQNDU�6��HW�DO��7XEHUFX�
ORVLV��SDWLHQWV�DQG�SUDFWLWLRQHUV�LQ�SULYDWH��FOLQLFV�LQ�
,QGLD��,QW�-�7XEHUF�/XQJ�'LV���������������

"CTUSBDU���'LDJQRVLV�DQG�7UHDWPHQW�RI�7XEHUFXORVLV�LQ����3ULYDWH�+RVSLWDOV�LQ�8SSHU�1RUWKHUQ�7KDLODQG�GXULQJ�
�����������7KDL�-�7XEHUF��&KHVW�'LV�&ULW�&DUH�������������������

3RNDHZ�3��&KDQZRQJ�6��3UDSDQZRQJ�$�
2IŞFH�RI�'LVHDVH�3UHYHQWLRQ�DQG�&RQWURO�����&KLDQJ�0DL

2EMHFWLYHV��7KLV�VWXG\�ZHUH� WR�H[SORUH� WXEHUFXORVLV�GLDJQRVLV�� WUHDWPHQW� UHJLPHQV�DQG� WUHDWPHQW�RXWFRPHV��
LQ����SULYDWH�KRVSLWDOV�LQ�&KLDQJ�0DL�DQG�/DPSKXQ��

0HWKRGV�� 6HYHQ� \HDUV� GDWD� ������������ ZHUH� VWXGLHG�� 3ULPDU\� GDWD� ZHUH� FROOHFWHG� IURP� 7XEHUFXORVLV��
/DERUDWRU\�5HSRUW�)RUP��7%������VSXWXP�FXOWXUH�DQG�GUXJ�VXVFHSWLELOLW\�WHVW��'67��DQG�IURP�RXWSDWLHQW�FDUGV�LQ�
VRPH�FDVHV���6HFRQGDU\�GDWD�ZHUH�FROOHFWHG�IURP�7XEHUFXORVLV�5HJLVWUDWLRQ�%RRN��7%�����DQG�URXWLQH�WULPHVWHU�
UHSRUW����$GGLWLRQDO�LQIRUPDWLRQ�ZHUH�REWDLQHG�IURP�KRVSLWDO�SHUVRQQHO�LQWHUYLHZV��

5HVXOWV��7KH�UDWH�RI�VSXWXP�H[DPLQDWLRQ�IRU�SXOPRQDU\�WXEHUFXORVLV�GLDJQRVLV�ZHUH� LQFUHDVHG�IURP�����LQ�
WKH�\HDU������WR�����LQ�WKH�\HDU������ZLWK�YDU\LQJ�SRVLWLYH�UDWHV�GXULQJ�����WR��������DYHUDJH��������0RVW�RI�
WKH�UHJLVWHUHG�FDVHV�ZHUH�QHZ�VPHDU�SRVLWLYH�SXOPRQDU\�7%��'UXJ�UHJLPHQ�ZDV�PRVWO\�FDWHJRU\���DFFRUGLQJ�
WR�LQWHUQDWLRQDO�VWDQGDUG�IRU�7%�FDUH��,67&���7KH�FRYHUDJH�RI�+,9�VFUHHQLQJ�WHVW�IRU�WXEHUFXORVLV�SDWLHQWV�ZHUH�
LQFUHDVHG�IURP����WR�������ZKHUHDV�WKH�1DWLRQDO�7%�SURJUDP�WDUJHW�ZDV�!�������7UHDWPHQW�VXFFHVV�UDWH�ZHUH�
YDU\LQJ�GXULQJ����WR�������6L[WHHQ�FDVHV�ZHUH�PXOWLGUXJ�UHVLVWDQFH�7%��0'5�7%��ZLWK�RQH�QHZ�0'5�7%�FDVHV�

6XJJHVWLRQ��'LDJQRVLV� DQG� WUHDWPHQW� RI� WXEHUFXORVLV� VKRXOG� VWULFWO\� IROORZ� WKH� ,67&� LQ� RUGHU� WR� GHFUHDVH��
FRPSODLQW�WR�WKH�KRVSLWDOV�DQG�WR�SUHYHQW�0'5�7%��

� ���3DWWDQVKHWW\�6��.RQGDJXQWDL�1��$VKD�.��%DLU\�5���
3ULYDWH�SUDFWLWLRQHUV�DSSURDFK�WR�WKH�GLDJQRVLV�RI��
SXOPRQDU\�WXEHUFXORVLV�LQ�VRXWKHUQ�,QGLD�������������
SXEOLFDWLRQ��$XVWUDODVLDQ�0HGLFDO�-RXUQDO� �2QOLQH��
'DWH�SXEOLVKHG��-XO\�����������$YDLODEOH�IURP��KWWS���
ZZZ�IDTV�RUJ�SHULRGLFDOV�������������������KWPO

� ���­¦»�­�µ��µ¦�r� Â¨³�¨�µ¦�ÎµÁ�·��µ�¦´�¬µª´�Ã¦�
�°�Ã¦�¡¥µ�µ¨Ä�­´��´��¦³�¦ª�­µ�µ¦�­»�� Ä��
¡ºÊ��¸É����´�®ª´�£µ�Á®�º°�°����������������
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­�µ��µ¦�r�°�ª´�Ã¦�Á�È�Ä��¦³Á�«Å�¥�
�e���¦³¤µ�����������

«¦¸�¦³¡µ��Á��¦�·¥¤��¡���

­Îµ�´�ª´�Ã¦����¦¤�ª��»¤Ã¦�����¦³�¦ª�­µ�µ¦�­»�

��z���h����
� ���Îµ� ª´�Ã¦�Á�}��{�®µ­µ�µ¦�­»��¸É­Îµ�´��°��¦³Á�«Å�¥�µ¦�ª��»¤ª´�Ã¦��o°�°µ«´¥�o°¤¼¨­�µ��µ¦�r¦³�µ�ª·�¥µ
Á¡ºÉ°�µ¦ª·Á�¦µ³®rÂ¨³ªµ�Â���¦µ¥�µ��o°¤¼¨�¼o�iª¥ª´�Ã¦��´Ê�Á�È�Â¨³�¼oÄ®�n� �³Å�o¦´��µ�­�µ��¦·�µ¦­µ�µ¦�­»��´Éª�¦³Á�«�Â�n
�µ�¦³��¦µ¥�µ����·�°�Â���µ�ª´�Ã¦�Â®n��µ�·� �¦¤�ª��»¤Ã¦��¸É�nµ�¤µ� ¡�ªnµ�o°¤¼¨¥´�Å¤n�¦��oª�Â¨³¦³��¦µ¥�µ�¥´��
Å¤n�¦°��¨»¤­�µ��¦·�µ¦­µ�µ¦�­»��»�Â®n�Â¨³Ã�¥Á�¡µ³�¼o�iª¥ª´�Ã¦�Á�È�¤¸�Îµ�ª��o°¥¤µ��¹É��nµ�³�ÎÉµ�ªnµ�ªµ¤Á�}��¦·���
� ª´��»�¦³­��r� Á¡ºÉ°«¹�¬µ­�µ��µ¦�r�Îµ�ª��¼o�iª¥ª´�Ã¦�Á�È�� ¦¼�Â���µ¦ª·�·��´¥� ­¼�¦¥µ�¸ÉÄ�o¦´�¬µ� Â¨³�¨�µ¦¦´�¬µ�°��
�¼o�iª¥ª´�Ã¦�Á�È��°��¦³Á�«Å�¥�¸É�¹Ê��³Á�¸¥�¦´�¬µ�´Ê�Â�nª´��¸É����»¨µ�¤�¡�«��������¹�ª´��¸É�����´�¥µ¥��¡�«������
� ª·�¸�µ¦«¹�¬µ� Ã�¥�µ¦Á�È��o°¤¼¨¥o°�®¨´��µ�Á°�­µ¦�µ��µ¦Â¡�¥r�°��¼o�iª¥ª´�Ã¦�°µ¥»� ����� �e� �µ�Áª�¦³Á�¸¥��°�
�e���¦³¤µ������������Ä�­�µ��¦·�µ¦­µ�µ¦�­»���µ�Ä®�n�����Â®n��Á�È�¦ª�¦ª¤�o°¤¼¨�µ��¨·�·���µ¦ª·�·��´¥��¨�µ¦�¦ª�
�µ�®o°���·�´�·�µ¦�­¼�¦¥µ¦´�¬µÂ¨³�¨�°��µ¦¦´�¬µ�
� �¨�µ¦«¹�¬µ� ¡�ªnµ¤¸�¼ o�iª¥ª´�Ã¦�Á�È��´Ê�­·Ê�� ������ ¦µ¥Á�}��¼ o�iª¥Ä®¤n� ������ ¦µ¥� ¡�ª´�Ã¦��°�°¥nµ�Á�¸¥ª�
¦o°¥¨³������ª�́Ã¦��°��°�¦o°¥¨³����¡��´Ê�Ä��°�Â¨³�°��°�¦o°¥¨³�������¦ª�Á­¤®³¥o°¤¡�Á�ºÊ°Á¡¥̧�¦o°¥¨³����Å�o¦�́�µ¦
¦´�¬µ�oª¥¦³��¥µ¤µ�¦�µ��¸ÉÁ®¤µ³­¤�º°�&DWHJRU\�,��Â¨³�&DWHJRU\���¦o°¥¨³��������¨�µ¦¦´�¬µ­ÎµÁ¦È�¦o°¥¨³�������Á­¸¥�¸ª·��
¦o°¥¨³������Â�n�µ�¥µÂ¨³Ã°�°°�Ã�¥Å¤n�¦µ��¨�µ¦¦´�¬µ­¼��¹�¦o°¥¨³�������
� �µ�¦µ¥�µ����·�°�Â���µ�ª´�Ã¦�Â®n��µ�·� Ä��e���¦³¤µ���������°�Ã¦�¡¥µ�µ¨��µ�Ä®�n� ����Â®n�� �°¸�����Â®n��
Å¤nÅ�o¦µ¥�µ��� ¤¸�¼o�iª¥ª´�Ã¦��¼oÄ®�n�¸É�¹Ê��³Á�¸¥�¦´�¬µ� ������� ¦µ¥� Â¨³�µ��µ¦«¹�¬µ�¦´Ê��¸ÊÄ�Ã¦�¡¥µ�µ¨� ��� Â®n��´��¨nµª��
¡��¼o�iª¥Á�È�� ���� ¦µ¥� �´��´Ê��µ��¦³¤µ�Å�oªnµÄ��e���¦³¤µ�� ����� ¤¸�¼o�iª¥ª´�Ã¦�� ��´Ê�Á�È�Â¨³�¼oÄ®�n�� �¹Ê��³Á�¸¥�¦´�¬µ�
�´Ê�­·Ê���������¦µ¥��Ã�¥¤¸­´�­nª�Á�}��¼o�iª¥Á�È����������������¦o°¥¨³�������¹É�­¼��ªnµÄ�¦³��¦µ¥�µ����·
� ­¦»�Â¨³�o°Á­�°Â�³��ª¦Á¦n�¦´��Ã¥�µ¥�µ¦�ÎµÁ�·��µ��ª��»¤ª´�Ã¦��µ¤¥»��«µ­�¦r� �µ¦®¥»�¥´Ê�ª´�Ã¦�� �7KH� 6WRS�
7%�6WUDWHJ\��Ã�¥Á�¡µ³Ä��¨»n¤ª´�Ã¦�Á�È��Ä®o¤¸�µ¦�¦´��¦»��»�£µ¡�°��µ¦�¦·�µ¦¤µ�¦�µ��µ¦ª·�·��´¥Â¨³¦´�¬µ�¡´��µ¦³���
Á�¦º°�nµ¥�µ¦�¦³­µ�Â¨³�µ¦­n��n°�¼o�iª¥¦³®ªnµ�®�nª¥�µ��¸ÉÁ�¸É¥ª�o°�� �¦´��¦»�¦³���´��¹�� Â¨³¦µ¥�µ�Á¡ºÉ°�ÎµÅ�Ä�o�¦³Ã¥��r
Ä��µ¦ª·Á�¦µ³®r�{�®µ�Â¨³ªµ�Â���µ��ª��»¤ª´�Ã¦�Ä®o¤¸�¦³­·��·£µ¡�n°Å�Ä�°�µ��

¦´�Åªo�¸¡·¤¡rÁ¤ºÉ°ª´��¸É�����¤¸�µ�¤������
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���Îµ
� ª´�Ã¦�Á�}��{�®µ­Îµ�´��µ�­µ�µ¦�­»��´Ê�Â�n°�¸�
���¹��{��»�´���Ä��¡�«�������°��r�µ¦°�µ¤´¥Ã¨��¦³¤µ�
ªnµ¤¸�¼o�iª¥ª´�Ã¦��´ÉªÃ¨��Îµ�ª�� ���� ¨oµ���Á­¸¥�¸ª·�� ����
¨oµ����� � Á�}��¼o�iª¥Á�È�¦o°¥¨³� ��� �°��¼o�iª¥ª´�Ã¦�
�´Ê�®¤���Ä��¦³Á�«¡´��µÂ¨oª¤¸�¼o�iª¥Á�È�¦o°¥¨³�������³
�¸É�¦³Á�«¥µ���¤¸�¼o�iª¥Á�È��¦³¤µ�¦o°¥¨³� ������ �°��
�¼o�iª¥�´Ê�®¤����

� Ä��¦³Á�«Å�¥� ¦³��¦µ¥�µ��°�Â���µ�ª´�Ã¦�
Â®n��µ�·��¹É�¦�́�·��°�Ã�¥­Îµ��́ª�́Ã¦���¦¤�ª��»¤Ã¦��¦�́
¦µ¥�µ��Îµ�ª���¦³Á£�Â¨³�¨�µ¦¦´�¬µ�°��¼o�iª¥ª´�Ã¦�
�´Ê�®¤���¹É�¦ª�¦ª¤�µ�­�µ��¦·�µ¦­µ�µ¦�­»��´Éª�¦³Á�«
�¸ÉÄ®o�¦·�µ¦�¼Â¨�¼o�iª¥��Â�n�{��»�´�¦³��¦µ¥�µ��´��¨nµª¥´�
Å¤n­µ¤µ¦��¦°��¨»¤®�nª¥�µ��´Éª�¦³Á�«Å�o� � Â¨³�o°¤¼¨
�µ�®�nª¥�µ��¸É¦µ¥�µ��È¥�́Å¤n�¦��oª�­¤�¼¦�r��Ã�¥Á�¡µ³
�¼o�iª¥Á�È��¹É�¤�̧Îµ�ª��o°¥¤µ���ÎµÄ®o�µ��o°¤¼̈ �¸ÉÂ�o�¦·�Á¡ºÉ°
�ÎµÅ�ª·Á�¦µ³®r��¦³Á¤·�Â¨³ªµ�Â���µ¦�ÎµÁ�·��µ��ª��»¤
Ã¦�°¥nµ�¤¸�¦³­·��·£µ¡Å�o
� ­Îµ®¦´�¦µ¥�µ��µ¦Á jµ¦³ª´�Ã¦��°�­Îµ�´�¦³�µ�
ª·�¥µ� Ä�� ¡�«�� ����� ¤¸ª´�Ã¦�Á�È�¦o°¥¨³� ���� �°��
�¼ o�iª¥ª´�Ã¦��´Ê�®¤��µ�¦µ¥�µ��°�­Îµ�´�ª´�Ã¦�Ä��
¡�«������y�������Îµ�ª��¼o�iª¥Á�È�¤¸�¦³¤µ�¦o°¥¨³�������
�°��¼o�iª¥ª´�Ã¦��´Ê�®¤�
� �µ¦«¹�¬µ�°�¦�́­·¤µÂ¨³��³�Ä��e�¡�«������y�����
¡�ªnµ�¤¸ª´�Ã¦�Ä�Á�È��¦o°¥¨³����°�ª´�Ã¦��´Ê�®¤�6

� �¼o�iª¥ª´�Ã¦�Á�È�­nª�Ä®�n�³�·�Á�ºÊ°­µ¥¡´��rÁ�¸¥ª
�´��¼o�iª¥ª´�Ã¦��¼oÄ®�n� Á�ºÉ°��µ�Á�È��¸ÉÁ�}�ª´�Ã¦�¤´��³
Å�o¦´�Á�ºÊ°�µ��¼oÄ®�n�¸ÉÁ�}�ª´�Ã¦�¦³¥³Â¡¦nÁ�ºÊ°�¸É°¥¼nÄ�¨o�·��
Â�n�¼o�iª¥Á�È��³¤¸¨´�¬�³�µ��¦³�µ¦�µ��¨·�·��¸ÉÂ���nµ��
Å�oÂ�n��Á¤ºÉ°�·�Á�ºÊ°Á�È��³¤Ã̧°�µ­�iª¥Á�}�ª�́Ã¦�Å�o¤µ��ªnµ
�¼oÄ®�n���� � � Ã�¥Ä�� � �� �eÂ¦�®¨´��µ��·�Á�ºÊ°� Á�È��µ¦��³
�iª¥Á�}�ª´�Ã¦�Å�o� ¦o°¥¨³� ������ ­nª�Á�È�Ã��¹�ª´¥¦»n��³
�iª¥Á�}�ª´�Ã¦�Å�o¦o°¥¨³� ������ Ä���³�¸É�¼oÄ®�n�³�iª¥
Á�}�ª´�Ã¦�¦o°¥¨³� ����� �¨°��nª��¸ª·�� �°��µ��¸ÊÁ�È��¸É�
¤¸£¼¤·�»o¤�´��ÎÉµ�Á�n���·�Á�ºÊ°�+,9�®¦º°¤¸£µª³�»¡Ã£��µ�µ¦
�³Á­¸É¥��n°�µ¦Á�·�Ã¦�Å�o¤µ�� � ª´�Ã¦�Ä�Á�È��³Á�}���·��

SULPDU\WXEHUFXORVLV� Á­¤°� � � � Â¨³Ä�Á�È�Á¨È�¤´��³Á�}��
��·�Â¡¦n�¦³�µ¥�¹É�¤°̧�́�¦µ¥�¹��ª̧·�Å�o�����oµÄ�o¥µ°Â̧�¤�·ª
�°¨� �HWKDPEXWRO��¦nª¤�oª¥Ä�Á�È��o°��Îµ�ª���µ�¥µÄ®o�
�¼��o°�Á¡¦µ³¤°̧�́�¦µ¥�n°�µ��Â¨³Á¤ºÉ°¦�́¬µ®µ¥�Á�È�¤�́�³
®µ¥Â���FRPSOHWH�UHVROXWLRQ�Â�n�¼oÄ®�n¤´��³Á®¨º°�ªµ¤
¡·�µ¦�¸É�°�����
� °¥nµ�Å¦�È�µ¤� � �µ¦�o�®µÂ¨³¦´�¬µª´�Ã¦�Ä�Á�È�
�³­µ¤µ¦��j°��´��µ¦Á�·��¼o�iª¥¦µ¥Ä®¤n� � �LQFLGHQFH�� Ä�
°�µ��Ã�¥Á�¡µ³Á¤ºÉ°¤¸�µ¦¦³�µ��°��+,9�$,'6�
� �µ¦«¹�¬µÄ��¦´Ê��¸Ê� Á�}��µ¦ª·Á�¦µ³®r­�µ��µ¦�r
�°�ª´�Ã¦�Á�È�Ä�£µ¡¦ª¤�°��¦³Á�«Â¨³Á�}��o°¤¼¨Á¡ºÉ°
�·��µ¤­�µ��µ¦�rÂ¨³�¦³Á¤·��¨�µ¦�ÎµÁ�·��µ��¸É�nµ�¤µ�
¦ª¤�´Ê�«¹�¬µ�»�¨´�¬�³� °µ�µ¦Â¨³°µ�µ¦Â­��� ¦¼�Â��
�µ¦ª·�·��´¥� � ¦³��¥µÂ¨³�¨�µ¦¦´�¬µ�¼o�iª¥ª´�Ã¦�Á�È����
Á¡ºÉ°¡´��µ¤µ�¦�µ¦Â¨³Â�ª�µ��ª��»¤ª´�Ã¦��n°Å�

ª´��»�¦³­��r
� ��� Á¡ºÉ °�¦µ�­�µ��µ¦� r�°�ª´�Ã¦� Á�È �� e�
���¦³¤µ�� ���������� ��� �»¨µ�¤� ¡�«�� �����������
�´�¥µ¥��¡�«�������
� ��� Á¡ºÉ°«¹�¬µ¦¼�Â���°��µ¦ª·�·��´¥Â¨³¦´�¬µ
ª´�Ã¦�Á�È�Ä�­�µ��¦·�µ¦­µ�µ¦�­»�
� ��� Á¡ºÉ°«¹�¬µ�¨�°��µ¦¦�́¬µ�¼o�iª¥ª�́Ã¦�Á�È��°�
�¦³Á�«Å�¥

ª·�¸�µ¦«¹�¬µ
� Á�}��µ¦«¹�¬µ¥o°�®¨´�Á�·�¡¦¦��µ� �UHWURVSHF�
WLYH� GHVFULSWLYH� VWXG\�� ¦ª�¦ª¤�µ�¦µ¥�µ�Áª�¦³Á�¸¥�
Â¨³Á°�­µ¦�µ��µ¦Â¡�¥r�°��¼o�iª¥ª´�Ã¦�°µ¥»� ����� �e��
�¸É�¹Ê��³Á�¸¥�¦´�¬µÄ��e���¦³¤µ�������������°�­�µ�
�¦·�µ¦­µ�µ¦�­»���µ�Ä®�n�¸É¤¸�»¤µ¦Â¡�¥rÄ®o�¦·�µ¦�µ¦
ª·�·��´¥Â¨³¦´�¬µ�¼o�iª¥ª´�Ã¦�Á�È�� Ä�¡ºÊ��¸É¦´��·��°��°�
­Îµ�´��µ��j°��´��ª��»¤Ã¦��¸É� ����� � �´��¹��o°¤¼¨�{��´¥
­nª��»��¨���o°¤¼¨�µ��¨·�·���µ¦�¦ª��µ�®o°���·�´�·�µ¦��
­¼�¦¥µ�¸ÉÄ�o¦´�¬µ�Â¨³�¨�µ¦¦´�¬µ
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� ¡ºÊ��¸É�ÎµÁ�·��µ¦Á�È�¦ª�¦ª¤�o°¤¼̈ ��º°Ã¦�¡¥µ�µ¨
«¼�¥r�Â¨³Ã¦�¡¥µ�µ¨�´ÉªÅ��Ã¦�¡¥µ�µ¨­�́��́�¦¤�µ¦Â¡�¥r��
Ã¦�¡¥µ�µ¨­´��´��¦»�Á�¡¤®µ��¦� ­�µ�´��Îµ¦µ«�¦µ�¼¦�
­�µ�´�­»�£µ¡Á�È�Â®n��µ�·¤®µ¦µ�·�¸���Ã¦�¡¥µ�µ¨­´��´�
¤®µª·�¥µ¨¥́Â¨³«¼�¥r­µ�·��¦·�µ¦Ä�­�́��́­Îµ��́�µ��j°���́
�ª��»¤Ã¦�Ä�¡ºÊ��¸É¦�́�·��°��°�­Îµ��́�µ��j°���́�ª��»¤
Ã¦��¸É�������¸É¤¸�¼o�iª¥Á�È�Å�o¦´��µ¦ª·�·��´¥Â¨³¦´�¬µÄ��nª�
Áª¨µ�´��¨nµª��Îµ�ª������Â®n��Â�n�®�nª¥�µ��µ¤Á��¦´�
�·��°�Å�oÂ�n�
� �� Ã¦�¡¥µ�µ¨Ä�Á���¦»�Á�¡¤®µ��¦Â¨³
� �� ­Îµ�´��µ��j°��´��ª��»¤Ã¦��¸É����Îµ�ª�����Â®n�
� �� ­Îµ�´��µ��j°��´��ª��»¤Ã¦��¸É����Îµ�ª����Â®n�
� �� ­Îµ�´��µ��j°��´��ª��»¤Ã¦��¸É����Îµ�ª����Â®n�
� �� ­Îµ�´��µ��j°��´��ª��»¤Ã¦��¸É����Îµ�ª�����Â®n�
� �� ­Îµ�´��µ��j°��´��ª��»¤Ã¦��¸É����Îµ�ª����Â®n�
� �� ­Îµ�´��µ��j°��´��ª��»¤Ã¦��¸É����Îµ�ª����Â®n�
� �� ­Îµ�´��µ��j°��´��ª��»¤Ã¦��¸É����Îµ�ª����Â®n�
� �� ­Îµ�´��µ��j°��´��ª��»¤Ã¦��¸É����Îµ�ª�����Â®n�
� �� ­Îµ�´��µ��j°��´��ª��»¤Ã¦��¸É����Îµ�ª����Â®n��
� �� ­Îµ��́�µ��j°���́�ª��»¤Ã¦��¸É�����Îµ�ª����Â®n�
� �� ­Îµ��́�µ��j°���́�ª��»¤Ã¦��¸É�����Îµ�ª�����Â®n�
� �� ­Îµ��́�µ��j°���́�ª��»¤Ã¦��¸É�����Îµ�ª�����Â®n�

� �µ¦Á�È��o°¤¼¨� Ä�oÂ��­Îµ¦ª��o°¤¼¨�¼o�iª¥� ª´�Ã¦���
�¸É�ÎµÅ�Ä�oÄ��µ¦�´�¨°��o°¤¼¨�¼o�iª¥�µ�Â¢j¤�¦³ª´�·�¼o�iª¥
ª�́Ã¦��Á¡ºÉ°��́¨°��o°¤¼̈ Ã�¥�¤̧�¼o¦nª¤ª·�¥́�µ�����®�nª¥�µ��
�­Îµ��́ª�́Ã¦�Â¨³­Îµ��́�µ��j°���́�ª��»¤Ã¦��¸É�������¦nª¤
�´�Â¡�¥r�Â¨³�»�¨µ�¦�°�­�µ��¦·�µ¦­µ�µ¦�­»��´Ê�Ç
� �¦³�µ�¦�¸É«¹�¬µ��º°��¼o�iª¥ª´�Ã¦�Á�È��°µ¥»������
�e���¸ÉÅ�o¦�́�µ¦�¦ª�ª·�·��¥́Â¨³¦�́¬µ��´Ê�Â�n�����»̈ µ�¤�¡�«��
������������́¥µ¥��¡�«��������Ã�¥«¹�¬µ�µ��³Á�¥̧��¼o�iª¥����
Áª�¦³Á�¸¥�Â¨³�³Á�¸¥��¦³ª´�·�¸É¤¸�ªµ¤Á®È��°�Â¡�¥r�¹É�
�¦³�°��oª¥�o°¤¼̈ �{��¥́­nª��»��¨��o°¤¼̈ �oµ��¨·�·���o°¤¼̈
�µ¦�¦ª��µ�®o°���·�´�·�µ¦�Â¨³�o°¤¼¨�µ¦¦´�¬µ
� �µ¦«¹�¬µ�¦´Ê��¸ÊÅ�o¦�́�µ¦¦�́¦°��µ������³�¦¦¤�µ¦
�¦·¥�¦¦¤�µ¦ª·�¥́Ä������¦¤�ª��»¤Ã¦����¦³�¦ª�­µ�µ¦�­»��

£µ¥Ä�oÃ�¦��µ¦ª·�´¥Á¦ºÉ°�� � v­�µ��µ¦�rª´�Ã¦�Á�È�Ä�
�¦³Á�«Å�¥��e���¦³¤µ�����������w
� �·¥µ¤�Îµ«¡́�r�¸ÉÄ�oÄ��µ¦«¹�¬µ�¦´Ê��¸Ê����·��µ¦�¹Ê�
�³Á�¸¥�� Â¨³��·��µ¦¦´�¬µÄ�o�·¥µ¤¤µ�¦�µ��µ�®�´�­º°
Â�ª�µ��µ¦�ª��»¤ª´�Ã¦�Â®n��µ�·�����´��¦´��¦»��e�¡�«��
������Â¨³�*XLGDQFH�IRU�1DWLRQDO�7XEHUFXORVLV�3URJUDP�
RQ�WKH�0DQDJHPHQW�RI�7XEHUFXORVLV�LQ�&KLOGUHQ��8SGDWH�
������:RUOG�+HDOWK�2UJDQL]DWLRQ��µ¤Á°�­µ¦°oµ�°·�¨Îµ��́
�¸É���
� ­�·�·�¸ÉÄ�oÂ¨³�µ¦ª·Á�¦µ³®r�o°¤¼¨� �µ¦«¹�¬µ�¦´Ê�
�¸ÊÄ�oÂ���´��¹��o°¤¼¨�µ��³Á�¸¥�¦µ¥�µ�Â¨³�³Á�¸¥�
�¦³ª´�·� Â���´��¹��o°¤¼¨�¼o�iª¥�Îµ�o°¤¼¨�¸ÉÅ�o¤µ�¦ª�­°�
�ªµ¤�¼��o°�� ¦ª�¦ª¤¨�¦®´­� �¦³¤ª¨�¨� Â¨³ª·Á�¦µ³®r
Ã�¥ª·�¸�µ¦�Îµ�ª�­�·�·Á¡ºÉ°ª·Á�¦µ³®r�o°¤¼¨Â¨³�ÎµÁ­�°Ä�
¦¼��°�­´�­nª��°´�¦µ­nª��®¦º°¦o°¥¨³��nµÁ�¨¸É¥��nµÁ�¸É¥�Á��
¤µ�¦�µ���Ã�¥Ä�oÃ�¦Â�¦¤�µ¦ª·Á�¦µ³®r�µ�­�·�·­ÎµÁ¦È�¦¼��

�¨�µ¦«¹�¬µ
� ­�µ��µ¦�rª´�Ã¦�Á�È�
� �Îµ�ª��¼o�iª¥ª´�Ã¦�Á�È�� �¸ÉÅ�o¦´��µ¦ª·�·��´¥Â¨³
¦´�¬µ�µ�­�µ��¦·�µ¦­µ�µ¦�­»�� ���� Â®n�� Ä�¦³®ªnµ�
�e���¦³¤µ�� ���������� ��� �»¨µ�¤� ¡�«�� ��������
�´�¥µ¥��¡�«��������¤¸�¼o�iª¥ª´�Ã¦�Á�È��´Ê�­·Ê��������¦µ¥�����
�¹É�­nª�®�¹É�Å¤n�¼�¦µ¥�µ�Ä�¦³��¦µ¥�µ��°�Â���µ�
ª�́Ã¦�Â®n��µ�·�¹É�¦�́�·��°�Ã�¥­Îµ��́ª�́Ã¦���¦¤�ª��»¤
Ã¦��
� Á�ºÉ°��µ�� Ã¦�¡¥µ�µ¨«¼�¥rÂ¨³Ã¦�¡¥µ�µ¨�´ÉªÅ�
­´��´��¦³�¦ª�­µ�µ¦�­»�� ��� Â®n�� Ä�� ���� Â®n��¸É«¹�¬µ
�¸Ê���¸É¤¸�µ¦¦µ¥�µ�Ä�¦³�����·�­nª�����Â®n��¸ÉÁ®¨º°Å¤nÅ�o
¦µ¥�µ����́�´Ê��µ¦®µ­�́­nª��°��¼o�iª¥Á�È��n°�¼o�iª¥�´Ê�®¤��
�¹�Ä�o�o°¤¼¨Á�È�� ��µ��µ¦«¹�¬µ�¦´Ê��¸Ê�� Â¨³�¼o�iª¥�¼oÄ®�n�
��µ�¦µ¥�µ����·���°�Ã¦�¡¥µ�µ¨����Â®n��Á�nµ�´Ê�����¹É�
�¦µ��ªnµ�Ä��e���¦³¤µ��������µ��µ¦«¹�¬µ�¦´Ê��¸Ê¡��¼o
�iª¥Á�È�Ä�Ã¦�¡¥µ�µ¨����Â®n���Îµ�ª������¦µ¥�Â¨³�µ�
¦µ¥�µ����·¤¸�¼o�iª¥ª´�Ã¦��¼oÄ®�n�¸É�¹Ê��³Á�¸¥�¦´�¬µÄ��



�`�¢²����~����¢²���ª����Ù��¡�¤Ù��Ù�����

95

Ã¦�¡¥µ�µ¨� ��� Â®n��´��¨nµªÄ��nª�Áª¨µÁ�¸¥ª�´�� �Îµ�ª��
������� ¦µ¥� �´��´Ê�� �µ��¦³¤µ�Å�oªnµÄ��e���¦³¤µ���
������nµ�³¤¸�¼o�iª¥ª´�Ã¦����´Ê�Á�È�Â¨³�¼oÄ®�n���¹Ê��³Á�¸¥�
¦�́¬µ�´Ê�­·Ê���������¦µ¥�Â¨³¤­̧�́­nª�Á�}�Á�È���������������
¦o°¥¨³�����
� ¨´�¬�³�¦³�µ�¦��°��¼o�iª¥ª´�Ã¦�Á�È�� �Îµ�ª��
������¦µ¥�¼o�iª¥­nª�Ä®�nÁ�}�Á�È��¸É¤¸°µ¥»���������e��Îµ�ª��
����¦µ¥��·�Á�}�¦o°¥¨³������Ã�¥Á�º°��´Ê�®¤��������¦µ¥�
�¦o°¥¨³�������Á�}���Å�¥�´��µ¦µ��¸É��

�µ¦µ��¸É������Îµ�ª�Â¨³¦o°¥¨³�°��¼o�iª¥ª�́Ã¦�Á�È���ÎµÂ���
� �µ¤¨´�¬�³�°��¦³�µ�¦

� �¼o�iª¥Á�È��¸É¤�̧¨�¦ª�Á¨º°�Á°�Å°ª�̧�́�¹�Åªo�����¦µ¥�
�¹É�¡�ªnµ�·�Á�ºÊ°Á°�Å°ª¸�����¦µ¥��·�Á�}��¦o°¥¨³�����

�µ¦ª·�·��´¥
¨´�¬�³�°��¼o�iª¥� ¤¸�¦³ª´�·­´¤�´­�¼o�iª¥ª´�Ã¦�� ¦o°¥¨³�
������¹É�­nª�Ä®�nÁ�}��·�µ¤µ¦�µ�¸É°¥¼n¦nª¤�oµ���¼o�iª¥¦o°¥¨³�
����� ¤¸°µ�µ¦Â¨³£µ¡¦´�­¸�¦ª�°�Á�oµÅ�o�´�ª´�Ã¦���
¦o°¥¨³� ����� � Â¨³�¨��­°��»Á�°¦r�»¨·�Á�}��ª�� ¦o°¥¨³�
������´�¦µ¥¨³Á°¸¥�Ä��µ¦µ��¸É���

¦µ¥�µ¦ �Îµ�ª�� ¦o°¥¨³

Á¡«� Á�È��µ¥
Á�È�®�·�

�����
�����

����
����

°µ¥» �����e
��y����e
!����e�

���
���
�����

���
����
����

°µ¥»Á�¨¸É¥� �����
­´��µ�· Å�¥

°ºÉ��Ç
�����
���

����
���

�µ¦µ��¸É������Îµ�ª�Â¨³¦ o°¥¨³�°��¼ o� iª¥ª´�Ã¦�Á�È�����
� �ÎµÂ���µ¤°µ�µ¦Â¨³°µ�µ¦Â­��Â¨³�¨�¦ª��
� �¸ÉÄ�oÄ��µ¦ª·�·��´¥

�������������¦µ¥�µ¦� �Îµ�ª�� �¦o°¥¨³
�¦³ª´�·­´¤�´­ª´�Ã¦�� �

��¤¸�¦³ª´�·­´¤�´­� ������ ����
��,QGH[�°¥¼n�oµ�Á�¸¥ª�´�� ������ ����
��,QGH[�Á�}��·�µ�¤µ¦�µ� ���� ����
��Á­¤®³�°��,QGH[�� ������
��¡�Á�ºÊ°ª´�Ã¦�� ���� ����
��Å¤n¡�Á�ºÊ°ª´�Ã¦�� ��� ���
��Å¤n�¦µ�� ���� ��

¤¸°µ�µ¦Á�oµÅ�o�´�ª´�Ã¦�� �
��¤¸°µ�µ¦� ������ ����
��Å¤n¤¸°µ�µ¦� ���� ����
�Q ������PLVVLQJ���

� £µ¡¦´�­¸�¦ª�°�� �
��Á�oµÅ�o�´�ª´�Ã¦�� ������ ����
��Á�oµÅ¤nÅ�o� ���� ���
�����·� ���� ����
�Q ��������PLVVLQJ����� �

� �¨�µ¦��­°���·�·¦·¥µ�� ������
� �»Á�°¦r�»¨·�� ��������������

��Á�}��ª�� ������ ����
��Á�}�¨�� ���� ����
���Q ������� �

� �¼o�iª¥­nª�Ä®�nÅ�o¦´��µ¦ª·�·��´¥ª´�Ã¦�Ã�¥�»¤µ¦
Â¡�¥r�¹�¦o°¥¨³��������Ä��¨»n¤�¼o�iª¥Á�È��¸ÉÁ�}�ª´�Ã¦��°�
�¹É��¦ª�Á­¤®³Å¤nÅ�o®¦º°�¦ª�Â¨oªÅ¤n¡�Á�ºÊ°�������¦µ¥��³
Ä�o�FOLQLFDO�FULWHULD����o°Ä��µ¦ª·�·��¥́���¹É�Å�oÂ�n�����¤�̧¦³ª�́·
­´¤�´­�¼o�iª¥�¼oÄ®�n�¸ÉÁ�}�ª´�Ã¦�Á­¤®³¡�Á�ºÊ°������¤¸°µ�µ¦
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­�­´¥ª´�Ã¦�� � ��� � �¨�µ¦�¦ª�£µ¡¦´�­¸�¦ª�°�¡��ªµ¤
�·����·Á�oµÅ�o�´�ª´�Ã¦��°��������¨��­°��»Á�°¦r�»¨·��¸É
�·ª®��́Á�}��ª���Ã�¥�¼o�iª¥�¸É¤°̧µ�µ¦Â¨³°µ�µ¦Â­��°¥nµ�
�o°¥���®¦º°����o°�oµ��o��¹É��º°Á�}�¤µ�¦�µ�Ä��µ¦ª·�·��´¥
�oª¥°µ�µ¦��FOLQLFDO�GLDJQRVLV���¹É��µ��µ¦«¹�¬µ�¦´Ê��¸Ê¡�ªnµ�
�¼o�iª¥�������¦µ¥�Ä�oÁ���r�µ¦ª·�·��´¥�¸ÉÅ�o¤µ�¦�µ����·�
Á�}�¦o°¥¨³������

�¨�¦ª��µ�®o°���·�´�·�µ¦
�� �µ¦ª·�·��¥́Ã¦��Ã�¥°µ«¥́�¨�µ¦�¦ª�Á­¤®³�µ�®o°�
��·�´�·�µ¦��ODERUDWRU\�GLDJQRVLV����¡�ªnµ�µ��VPHDU�Â¨³�
FXOWXUH� �°�Á­¤®³� Â¨³�ÎÊµ�µ��¦³Á¡µ³°µ®µ¦Å�o�¨�ª��
����¦µ¥��¤¸¦µ¥¨³Á°¸¥��´��¸Ê
� �� �µ¦�¦ª�Á­¤®³Ã�¥�¦�
� �� �oª¥ª·�¸� VPHDU� ������ ¦µ¥��¨¡�Á�ºÊ°� ���� ¦µ¥�
�¦o°¥¨³����
� �� �oª¥ª·��̧FXOWXUH�����¦µ¥��¨¡�Á�ºÊ°����¦µ¥��¦o°¥¨³�
�����
� �� �µ¦�¦ª��ÎÊµ¨oµ��¦³Á¡µ³��JDVWULF�ZDVK��
� �� �oª¥ª·��̧VPHDU�����¦µ¥���¨¡�Á�ºÊ°����¦µ¥��¦o°¥¨³�
�����
� �� �oª¥ª·�¸� FXOWXUH� ���� ¦µ¥� �¨¡�Á�ºÊ°� ��� ¦µ¥��
�¦o°¥¨³������

�ÎµÂ®�n��¸ÉÁ�}�Ã¦����
� �¼o�iª¥Á�È�Á�}�ª´�Ã¦��¸É�°�°¥nµ�Á�¸¥ª�¦o°¥¨³�������
Á�}��¸É°ª´¥ª³°ºÉ�Ç��°��°�� ¦o°¥¨³� ��� Â¨³Á�}��´Ê��¸É�°�
Â¨³°ª´¥ª³°ºÉ�¦nª¤�oª¥��¹�¦o°¥¨³������´��µ¦µ��¸É��

�µ¦µ��¸É������Îµ�ª�Â¨³¦ o°¥¨³�°��¼ o� iª¥ª´�Ã¦�Á�È�����
� �ÎµÂ���µ¤�ÎµÂ®�n��¸ÉÁ�}�Ã¦�

���������¦µ¥�µ¦� �������������Îµ�ª���¦µ¥�� �����¦o°¥¨³

3XOPRQDU\�7%� ������ ����

([WUDSXOPRQDU\�7%� ���� ��

3XOPRQDU\���([WUD�7%� ���� ����

([WUDSXOPRQDU\�7%� �
� ���Á¥ºÉ°®»o¤�°�� ���� �

� ����n°¤�ÎÊµÁ®¨º°�� ���� ����

� ���Á¥ºÉ°®»o¤­¤°�� ���� ����

� ���®¨µ¥�ÎµÂ®�n�����������

�������������������� �� ���

� ���0LOLDU\� �� ���

� ���'LVVHPLQDWHG� ��� ���

� ���2WKHUV� ���� ����

������Q ������ �

� �µ¦�¹Ê��³Á�¸¥�¦´�¬µ� �µ¤Â�ª�µ��°�°��r�µ¦
°�µ¤´¥Ã¨�Â¨³Â���µ�ª´�Ã¦�Â®n��µ�·�°��¦³Á�«Å�¥
�µ��¼o�iª¥�¸É¤¸�o°¤¼¨�´��¹�Åªo�������¦µ¥Á�}��¼o�iª¥Ä®¤nÂ¨³
�¨´�Á�}��ÎÊµ� ������ ¦µ¥� Â�n�Á�}��¼o�iª¥� ª´�Ã¦��°�Ä®¤n
Á­¤®³¡�Á�ºÊ°Á¡¸¥�¦o°¥¨³� ���� ­nª�Ä®�nÅ¤nÅ�o�¦ª�Á­¤®³
®¦º°Å¤n¤¸�¨Á­¤®³�´��¹�ÅªoÂ¨³Á�}��¼ o�iª¥�°��°��¹��
¦o°¥¨³�������Ã�¥�¼o�iª¥�¸ÉÁ�}��´Ê�Ä��°�Â¨³�°��°���́°¥¼n
¦ª¤�´��¼o�iª¥ª´�Ã¦��°����´��µ¦µ��¸É��
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� �¨�µ¦¦´�¬µ�°��¼ o� iª¥ª´�Ã¦�Á�È�¦µ¥Ä®¤n�
�´Ê�®¤��¸É­·Ê�­»��µ¦¦´�¬µ� Â¨oª� ������ ¦µ¥� �¨�µ¦¦´�¬µ
­ÎµÁ¦È�¦o°¥¨³� ����� Á­¸¥�¸ª·�� ¦o°¥¨³� ���� �µ��µ¦¦´�¬µ��
¦o°¥¨³� ���� Â¨³Ã°�°°�Ã�¥Å¤n�¦µ��¨�µ¦¦´�¬µ� ¦o°¥¨³�
������´��µ¦µ��¸É��

�µ¦µ��¸É���� ¦o°¥¨³�°��¼o�iª¥ª´�Ã¦�Á�È�� �ÎµÂ���µ¤�¨�
� �µ¦¦´�¬µ

�¦³Á£��¨�µ¦¦´�¬µ� ¦o°¥¨³

¦´�¬µ�¦�°¥nµ��o°¥���Á�º°��Â¨³®µ¥� ����
Á­¸¥�¸ª·�� ���
¨o¤Á®¨ª� ���
�µ��µ¦¦´�¬µ� ���
Ã°�°°�Ã�¥Å¤n�¦µ��¨�µ¦¦´�¬µ� ���

­¦»�
� �µ��µ¦«¹�¬µ�¦´Ê��¸Ê� Á�È��o°¤¼¨�¼ o�iª¥ª´�Ã¦�Á�È�
�°�®�nª¥�¦·�µ¦­µ�µ¦�­»�� ���� Â®n�� Ä��e���¦³¤µ���
����y����� ¤¸�¼ o�iª¥�´Ê�®¤�� ������ ¦µ¥� �¹É�­nª�®�¹É��
Å¤n�¼�¦µ¥�µ�Ä�¦³��¦µ¥�µ����·�°�Â���µ�ª�́Ã¦�Â®n�
�µ�·���µ¦®µ­´�­nª��°��¼o�iª¥Á�È�Á�ºÉ°��µ�­µ¤µ¦��o�®µ�
�¼o�iª¥ª�́Ã¦��´Ê�®¤����¼oÄ®�nÂ¨³Á�È����µ�Ã¦�¡¥µ�µ¨�´ÉªÅ���
Ã¦�¡¥µ�µ¨«¼�¥r��Îµ�ª�����Â®n����o°¤¼¨�¼o�iª¥�¸ÉÁ�}��¼oÄ®�n
�µ�¦µ¥�µ����·�°�Â���µ�ª´�Ã¦�Â®n��µ�·Â¨³�o°¤¼¨�
�¼o�iª¥Á�È��µ�Ã¦�¡¥µ�µ¨Á�¥̧ª��́�¸É°¥¼nÄ��VWXG\�DUHD��Ã�¥
Ä�o�o°¤¼¨�°��e���¦³¤µ�������Á¤ºÉ°�Îµ�ª��Îµ�ª��¼o�iª¥
ª´�Ã¦�Á�È��³Á�nµ�´�¦o°¥¨³������°��¼o�iª¥�´Ê�®¤��
� �µ��µ¦«¹�¬µ�¼o�iª¥����e� ������������������¦µ¥��
Á�}�Á�È��µ¥Â¨³Á�È�®�·���Îµ�ª�Á�nµÇ���́�PHDQ�DJH������e�
­´�­nª�Á�}�� H[WUD�SXOPRQDU\� 7%� � ¤µ��ªnµ�¼oÄ®�n� ¤¸�µ¦
�¦ª�Á¨º°�Á°�Å°ªÁ̧¡¥̧������¦µ¥��Â¨³¡��¨Á¨º°��ª������
¦µ¥��·�Á�}��¦o°¥¨³������

�µ¦µ��¸É������Îµ�ª�Â¨³¦o°¥¨³�°��¼o�iª¥ª�́Ã¦�Á�È����ÎµÂ���
� �¦³Á£��µ¦�¹Ê��³Á�¥̧�¦�́¬µ�µ¤Â�ª�µ��°��
� °��r�µ¦°�µ¤´¥Ã¨�Â¨³�°��¦³Á�«Å�¥

������¦³Á£��°��¼o�iª¥� ���Îµ�ª�� ��������¦o°¥¨³
����¼o�iª¥Ä®¤n� �
� ���¼o�iª¥ª´�Ã¦��°�Ä®¤nÁ­¤®³������� ���
��� � ¡�Á�ºÊ°�
� ���¼o�iª¥ª´�Ã¦��°�Ä®¤nÁ­¤®³�� ���� ������������
��� � Å¤n¡�Á�ºÊ°�
� ���¼o�iª¥ª´�Ã¦��°�Ä®¤n� ���� ����
��� � Å¤nÅ�o�¦ª�Á­¤®³�
� ���¼o�iª¥ª´�Ã¦��°��°�Ä®¤n� ���� ����
��� �¼o�iª¥�¨´�Á�}��ÎÊµ� ��� ���

¦ª¤�¼o�iª¥Ä®¤nÂ¨³�¨´�Á�}��ÎÊµ�� ������ ���
�°»�´�·�µ¦�rª´�Ã¦���

��� �¼o�iª¥¦´�¬µ�ÎÊµ£µ¥®¨´�¨o¤Á®¨ª� ��
�����¼o�iª¥¦´�¬µ�ÎÊµ£µ¥®¨´��µ�¥µ� ���
�����¼o�iª¥¦´�Ã°�� ���
�����¼o�iª¥°ºÉ�Ç� ���

¦ª¤�´Ê�­·Ê����¸É¤¸�o°¤¼¨�´��¹�Åªo�� ������

� �µ¦¦´�¬µ����¼o�iª¥¦µ¥Ä®¤n��QHZ�FDVHV���¸É¤¸�o°¤¼¨�
������ ¦µ¥� ¦´�¬µ�oª¥­¼�¦¥µ� �+5=(��+5� ¦o°¥¨³� ������
Â¨³¦´�¬µ�oª¥­¼�¦¥µ��+5=��+5�¦o°¥¨³��������´��µ¦µ��
�¸É��

�µ¦µ��¸É���� �Îµ�ª�Â¨³¦o°¥¨³�°��¼o�iª¥ª�́Ã¦�Á�È�¦µ¥Ä®¤n���
� �ÎµÂ���µ¤­¼�¦¥µ�¸ÉÄ�o¦´�¬µ

��­¼�¦¥µ� �����Îµ�ª�� ¦o°¥¨³
�������� ��¦µ¥�� �������
�+5=(��+5� ������ ����
�+5=(6��+5=(��+5(� ��� ���
�+5=��+5� ���� ����
°ºÉ�Ç� ���� ���
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� ¦o°¥¨³� ����� Å�o¦´��µ¦ª·�·��´¥� � Ã�¥�»¤µ¦Â¡�¥rÄ�o�
ODERUDWRU\�FULWHULD������¦µ¥�Â¨³Ä�o�FOLQLFDO�FULWHULD��µ¤
Á���r¤µ�¦�µ�¦o°¥¨³� ����� �°��¼o�iª¥�¸ÉÅ¤n¤¸�¨�µ�®o°�
��·�´�·�µ¦�µ¦¥º�¥´�
� �µ¦¦´�¬µÄ�o¤µ�¦�µ��¸ÉÁ®¤µ³­¤� �º°� FDWHJRU\� ��
��+5=(��+5�� Â¨³� FDWHJRU\� �� ��+5=��+5�� �¹�¦o°¥¨³�
�������¨�µ¦¦´�¬µ­ÎµÁ¦È���¦o°¥¨³�������¤¸°´�¦µ�µ¥��ÎÉµ¤µ���
�º°�¦o°¥¨³������Â�n�µ�¥µÂ¨³Ã°�°°�Ã�¥Å¤n�¦µ��¨�µ¦
¦´�¬µ�¹�¦o°¥¨³�����

ª·�µ¦�r
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­�́¥µ�¦����µ¥Â¡�¥r£µ�»¤µ«���µ�Áª�¥r����¦�Â¡�¥r®�·�
Á¡�¦ª¦¦��¡¹É�¦´«¤¸���µ�«»£¦´��r���»��µ�����µ�¡·­¤´¥�°¥¼n��
Á�¥̧¤���µ��»̈ ¥µ�Á�¸É¥ªÃ­�¦����µ���́¥µ��Á°�°«́�¦���µ��»���
£µ��r���Á�¸¥ªÁ�ªoµ����µ�¦´��¦·�¸¥r��¡´��»r¦°�����µ�­»¡´�¦µ���
­·¤¤µ�´������µ�­µª«·¦·�´��¦r���µ��·�¦�����µ�­µª­»��·®�·���

� ���:RUOG� +HDOWK�2UJDQL]DWLRQ� �� *OREDO� 7XEHUFXORVLV�
&RQWURO�6XUYHLOODQFH��3ODQQLQJ��)LQDQFLQJ�,Q�:+2�
UHSRUW�������*HQHYD��6ZLW]HUODQG�� �:RUOG�+HDOWK�
2UJDQL]DWLRQ�������:+2�+70�7%������������

� ���&RUEHOW�(/��:DWW�&-��:DONHU�1��HW�DO���7KH�JURZLQJ�
EXUGHQ�RI�WXEHUFXORVLV���*OREDO�WUHQGV�DQG�LQWHUVHF�
WLRQV�ZLWK�WKH�+,9�HSLGHPLF���$UFK�,QWHUQ�0HG�������
�����������

� ���1HOVRQ�/-��:HOO�&'���*OREDO�HSLGHPLRORJ\�FKLOGKRRG�
WXEHUFXORVLV��,QW�-��7XEHUF�/XQJ�'LV����������������

� ���:RUOG� +HDOWK�2UJDQL]DWLRQ�7UHDWPHQW� RI� WXEHUFX��
ORVLV���*XLGHOLQH�IRU�QDWLRQDO�SURJUDPPHV��*HQHYD��
6ZLW]HUODQG��:+2� �UG� HGLWLRQ� ����� �:+2�&'6�
7%����������

� ����o°¤¼¨�µ�¦³��¦µ¥�µ��¡�«������������������­Îµ�´�
ª´�Ã¦���¦¤�ª��»¤Ã¦��������

� ���/ROHNKD�5��$QXZDWQRQWKDNDWH�$��1DWHQL\RP�6��HW�DO��
&KLOGKRRG�7%�HSLGHPLRORJ\�DQG�WUHDWPHQW�RXWFRPHV�
LQ�7KDLODQG���D�7%�DFWLYH�VXUYHLOODQFH�QHWZRUN�������
WR�������%0&�,QIHFWLRXV�'LVHDVHV������������

� ���*HSSHUW�()��/HII�$���7KH�SDWKRJHQHVLV�RI�SXOPRQDU\�
DQG�PLOLDU\� � WXEHUFXORVLV�� � $UFK� ,QWHU�0HG� ������
�����������

� ���6W\EOR� .�� � (SLGHPLRORJ\� RI� WXEHUFXORVLV�� 5R\DO�
1HWKHUODQGV�7XEHUFXORVLV�$VVRFLDWLRQ��7KH�+DJXH�
�����

� ���,QVHOPDQG�/6��7XEHUFXORVLV�LQ�FKLOGUHQ���$Q������
XQVHWWOLQJ�IRUHFDVW�FRQWHPS��3HGLDWU����������������

����:RUOG� +HDOWK�2UJDQL]DWLRQ��*XLGDQFH� IRU� QDWLRQDO�
WXEHUFXORVLV� SURJUDPPH� RQ� WKH�PDQDJHPHQW� RI��
WXEHUFXORVLV�LQ�FKLOGUHQ��*HQHYD��6ZLW]HUODQG���:+2�
������:+2�+70�7%�����������

ª�w����i�|�¡|��

 °¥�°���µ�ª·¨µª´¨¥r� �¡»n¤°¥¼n� � � �µ��·¦µ£¦�r� � Å�¥ª�«r���
�µ��¤¨ª¦¦���°·É¤�oª����µ�­µª�ª¸¡¦���»��·�Á�¦·�����µ��
°¦·­µ��«¦¸¤»¬·�Ã¡�·Í����µ�ª¦¦�Á¡È����·��rª·ª´��r����µ�­µª
­µ¦·�¸�¨�µ­ª¦¦�r� � ��µ¥�Îµ�µ�� �¥»�Å�­�� ��µ¥°¦¦��¦��
�´��¦r¤µ�°��
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"CTUSBDU���$EVWUDFW���1DWHQL\RP�6��6LWXDWLRQ�RI�&KLOGKRRG�7XEHUFXORVLV�LQ�7KDLODQG���)LVFDO�\HDU�����������
7KDL�-�7XEHUF�FKHVW�'LV�&ULW�&DUH�������������������

%XUHDX�RI�7XEHUFXORVLV��'HSDUWPHQW�RI�'LVHDVH�&RQWURO��0LQLVWU\�RI�3XEOLF�+HDOWK��7KDLODQG�

,QWURGXFWLRQ���7XEHUFXORVLV�LV�WKH�PDMRU�KHDOWK�SUREOHP�LQ�7KDLODQG��(SLGHPLRORJLFDO�GDWD�ZDV�YHU\�LPSRUWDQW�
DQG�XVHG�IRU�DQDO\VLV�DQG�SODQQLQJ�IRU�WXEHUFXORVLV�FRQWURO��$OO�WXEHUFXORVLV�SDWLHQWV��DGXOW�DQG�FKLOGUHQ��IURP�
HYHU\�KHDOWK�IDFLOLWLHV�VKRXOG�EH�UHSRUWHG�WR�WKH�'HSDUWPHQW�RI�'LVHDVH�&RQWURO���&XUUHQWO\��WKH�GDWD�LQ�URXWLQH�
UHSRUWV�ZHUH�LQFRPSOHWH�DQG�WKH�UHSRUWLQJ�V\VWHP�GLG�QRW�FRYHU�DOO�KHDOWK�IDFLOLWLHV��7KH�FKLOGKRRG�WXEHUFXORVLV�
SDWLHQWV�ZHUH�XQGHU�UHSRUWHG�

2EMHFWLYH���7R�VWXG\�WKH�VLWXDWLRQ�RI�FKLOGKRRG�WXEHUFXORVLV��GLDJQRVLV��GUXJ�UHJLPHQ�DQG�WUHDWPHQW�RXWFRPH�RI�
SDWLHQWV�UHJLVWHUHG�GXULQJ�2FWREHU���������6HSWHPEHU�����������

0HWKRG���'DWD�IURP�PHGLFDO�UHFRUGV�RI�WXEHUFXORVLV�SDWLHQWV�DJHG������LQ�����VHFRQGDU\�DQG�WHUWLDU\�KRVSLWDOV�
ZHUH�FROOHFWHG��7KH�FOLQLFDO�LQIRUPDWLRQ��GLDJQRVLV��ODERUDWRU\�UHVXOWV�DQG�WUHDWPHQW�RXWFRPH�ZHUH�UHFRUGHG�

5HVXOW���$�WRWDO�QXPEHU�RI�������SDWLHQWV�ZHUH�GLDJQRVHG�DV�WXEHUFXORVLV�ZLWK���������SDWLHQWV�RI�QHZ�FDVHV��
)LIW\�ŞYH�SRLQW�WKUHH�SHU�FHQW�ZDV�SXOPRQDU\������ZDV�H[WUD�SXOPRQDU\�DQG�RWKHU�������ZDV�ERWK�SXOPRQDU\�
DQG�H[WUD�SXOPRQDU\��2QO\������ZDV�VPHDU�SRVLWLYH��1LQHW\�RQH�SRLQW�RQH�SHU�FHQW�RI�QHZ�FDVHV�ZDV�WUHDWHG�
ZLWK�WKH�VWDQGDUG�GUXJ�UHJLPHQV��FDWHJRU\���DQG�FDWHJRU\�����7KH�WUHDWPHQW�VXFFHVV�UDWH�ZDV�������DQG�GHDWK�
UDWH�ZDV�����SHU�FHQW��7KH�GHIDXOW�DQG�WUDQVIHU�RXW�ZDV�KLJK�WR�������

� )URP�URXWLQH�UHSRUW�RI�QDWLRQDO�SURJUDP��WKH����ODUJH�KRVSLWDOV�ZHUH�UHSRUWHG��������DGXOW�SDWLHQWV�LQ�
ŞVFDO�\HDU�������WKH�RWKHU����KRVSLWDOV�GLG�QRW�UHSRUW���,Q�WKRVH����KRVSLWDOV������FKLOGKRRG�SDWLHQWV�ZHUH�IRXQG�
LQ�WKLV�VWXG\��7KHUHIRUH��LW�ZDV�HVWLPDWHG�WKDW�WRWDO�WXEHUFXORVLV�SDWLHQWV��ERWK�DGXOW�DQG�FKLOGUHQ��ZHUH��������
DQG�WKH�SURSRUWLRQ�RI�FKLOGUHQ�ZDV�������������������ZKLFK�LV�KLJKHU�WKDQ�LQ�WKH�URXWLQH�UHSRUWV�

&RQFOXVLRQ�DQG�UHFRPPHQGDWLRQ���7KH�SROLF\�VKRXOG�DFFHOHUDWH�WKH�LPSOHPHQWDWLRQ�RI�WKH�6WRS�7%�6WUDWHJ\�
LQFOXGLQJ� LQ� FKLOGKRRG� WXEHUFXORVLV�� 7KH� TXDOLW\� RI� KHDOWK� VHUYLFH�� VWDQGDUG� GLDJQRVLV� DQG� WUHDWPHQW� VKRXOG�
EH� LPSURYHG��7KH�EHWWHU� FRRUGLQDWLQJ�QHWZRUN� LQFOXGLQJ� UHIHUUDO� V\VWHP�EHWZHHQ�DOO� VWDNHKROGHUV�VKRXOG�EH�
VWUHQJWKHQHG��5HFRUGLQJ�DQG�UHSRUWLQJ�V\VWHP�RI�FKLOGKRRG�WXEHUFXORVLV�VKRXOG�EH�VWUHQJWKHQHG�DV�ZHOO�ZKLFK�
LV�YHU\�XVHIXO�IRU�SUREOHP�DQDO\VLV�DQG�IXWXUH�SODQ�IRU�HIIHFWLYH�QDWLRQDO�WXEHUFXORVLV�FRQWURO�SURJUDP�
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3XOPRQDU\�0DQLIHVWDWLRQ�RI�6\VWHPLF�/XSXV�(U\WKHPDWRVXV

¡·��µ£µ�¦»�·ª·���r��¡���

Â¡�¥r�¦³�Îµ�oµ��n°¥°��­µ�µª·�µÃ¦�¦³���µ¦®µ¥Ä�Â¨³ª´�Ã¦���£µ�ª·�µ°µ¥»¦«µ­�¦r
��³Â¡�¥«µ­�¦r«·¦·¦µ�¡¥µ�µ¨��¤®µª·¥µ¨´¥¤®·�¨

¦´�Åªo�¸¡·¤¡rÁ¤ºÉ°ª´��¸É����Á¤¬µ¥�������

� 6\VWHPLF� OXSXV� HU\WKHPDWRVXV� �6/(�� Á�}�Ã¦�
�¸É¤¸�ªµ¤�·����·�°�¦³��£¼¤·�»o¤�´�� ¡�¤µ�Ä�Á¡«®�·�
ª´¥Á�¦·�¡´��»r�� Ã�¥�´ÉªÅ�¡�Ä�Á¡«®�·�¤µ��ªnµÁ¡«�µ¥
�¦³¤µ�������Á�nµ����ªµ¤�»��°�Ã¦��¦³¤µ���������n°
�¦³�µ�¦������������Â¨³°»��́·�µ¦�r�°�Ã¦��¦³¤µ������
�������������¦³�µ�¦�n°�e��¡�ªnµ�¼o�¸É¤¸Á�ºÊ°�µ�·�+LVSDQLF�
Â¨³�$IULFDQ�$PHULFDQ�Á�}�Ã¦��6/(�Å�o¤µ��ªnµ�¼o�¸É¤¸Á�ºÊ°
�µ�·�·ª�µª�Â¨³°µ�µ¦Â­���°�Ã¦��È¤�́�³¦»�Â¦��ªnµ�oª¥���

¡�£µª³Â�¦��o°��n°¦³���µ¦®µ¥Ä�Å�o�n°¥Ä��¼o�iª¥�6/(�
¤µ��ªnµ�¸É¡�Ä��¼o�iª¥Ã¦�� FRQQHFWLYH� WLVVXH� °ºÉ�Ç� Ã�¥�
¡�ªnµ¤µ��ªnµ¦o°¥¨³� ��� �°��¼o�iª¥� 6/(� �³¡��ªµ¤�
�·����·°¥nµ�Ä�°¥nµ�®�¹É��°�¦³���µ¦®µ¥Ä�¦nª¤�oª¥��
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�¦³�µ¦®�¹É��¸É�ÎµÄ®o�¼o�iª¥�6/(�Á­¸¥�¸ª·��

� £µª³Â�¦��o°��µ�¦³���µ¦®µ¥Ä�Ä��¼o�iª¥� 6/(�
­µ¤µ¦�Á�·��µ�­µÁ®�»�nµ�Ç�Å�o�´��¸Ê�º°

� ��� �¨Ã�¥�¦��µ�Ã¦��6/(�Á°�
� ��� �¨�¹É�Á�·��µ�¥µ�¸ÉÄ�o¦´�¬µ
� ��� �µ¦�·�Á�ºÊ°�ª¥Ã°�µ­
� ��� £µª³Â�¦��o°�°ºÉ�Ç�
� �ªµ¤�·����·�°�¦³���µ¦®µ¥Ä�Ä��¼o�iª¥�6/(�Á�·�
Å�o��́�»�­nª��°�¦³���µ¦®µ¥Ä��´Ê�Â�n�µ�Á�·�®µ¥Ä�­nª�
�o���XSSHU�DLUZD\�����¹�Ä�Á�ºÊ°�°���OXQJ�SDUHQFK\PD��
��µ¦µ��¸É� ��� � Ã�¥���ªµ¤�¸Ê�³�¦°��¨»¤�¹�Ã¦��°�¦³��
�µ¦®µ¥Ä�Ä��¼o�iª¥� 6/(� Ã�¥Â¥��µ¤�µ¥ª·£µ��°��°���
Ã�¥�³Á�o�Á�¡µ³­µÁ®�»�¸ÉÁ�}��¨Ã�¥�¦��µ�Ã¦��6/(�Á°���

Ã¦��°�Á¥ºÉ°®»o¤�°���3OHXUDO�GLVHDVH�
� Ã¦�Á¥ºÉ°®»o¤�°�°´�Á­�Á�}��ªµ¤�·����·�°�¦³��
®µ¥Ä��¸É¡��n°¥�¸É­»�Ä��¼o�iª¥� 6/(� � Ã�¥¡�Å�o�¦³¤µ�
¦o°¥¨³�����°��¼o�iª¥��³Å�o¦�́�µ¦ª·�·��¥́�¦´Ê�Â¦��Â¨³¡�
Å�o°¥nµ��o°¥¦o°¥¨³� ��� �¨°��nª��¸ª·��°��¼o�iª¥� Ä��¦��̧
�¸É�nµ��́��́­¼�¦«¡­µ¤µ¦��¦ª�¡��ªµ¤�·����·�µ�¡¥µ�·
ª·�¥µ�¸ÉÁ¥ºÉ°®»o¤�°�Å�o�¹�¦o°¥¨³��������°��¼o�iª¥6��
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�µ¦µ��¸É���� �ªµ¤�·����·�µ�¦³���µ¦®µ¥Ä�Ä��¼o�iª¥��
� � 6/(8

� �µ¥ª·£µ��°�� �������¨´�¬�³�µ��¨·�·�
�¦³���µ¦®µ¥Ä�
3OHXUD� 3OHXULWLV�ZLWK�RU�ZLWKRXW�SOHXUDO�HIIXVLRQ
/XQJ�3DUHQFK\PD� $FXWH�OXSXV�SQHXPRQLWLV
� 'LIIXVH�DOYHRODU�KHPRUUKDJH
� &KURQLF�LQWHUVWLWLDO�SQHXPRQLWLV��RU�,/'�
$LUZD\V� 8SSHU�DLUZD\�G\VIXQFWLRQ�LQşDPPDWLRQ
� 2EVWUXFWLYH�OXQJ�GLVHDVH��EURQFKLROLWLV�
3XOPRQDU\�YHVVHOV� 3XOPRQDU\�K\SHUWHQVLRQ
� 3XOPRQDU\�WKURPERHPEROLVP
� $FXWH�UHYHUVLEOH�K\SR[HPLD
5HVSLUDWRU\�PXVFOH� 5HVSLUDWRU\�PXVFOH�ZHDNQHVV�
� �6KULQNLQJ�OXQJ�V\QGURPH�

� ¨�́¬�³�µ��¨·�·����¼o�iª¥¤�́¤°̧µ�µ¦Á�È�®�oµ°�Â���
SOHXULWLF�FKHVW�SDLQ�Á®�ºÉ°¥�nµ¥�Å°�Â¨³¤¸Å�o�°µ�¡�¦nª¤�´�
�ÎÊµÄ��n°�Á¥ºÉ°®»o¤�°�®¦º°Å¤n�ÈÅ�o� � Ã�¥­nª��o°¥°µ�Å¤n¡�
�ÎÊµÄ��n°�Á¥ºÉ°®»o¤�°��µ�£µ¡¦´�­¸­¸�¦ª�°��®¦º°�¸ÉÁ¦¸¥�ªnµ�
GU\�SOHXULV\���µ�¦µ¥�µ��°��5RWKŞHOG�1)��¡�ªnµ�¼o�iª¥�
6/(��¸É¤¸°µ�µ¦Á�È�®�oµ°�Â���SOHXULWLF�FKHVW�SDLQ��¦ª�
¡�ªnµ¤¸� SOHXUDO� HIIXVLRQ� Á¡¸¥�¦o°¥¨³� ��� � Ã�¥�´ÉªÅ�¡��
SOHXUDO� HIIXVLRQ� �¸É�¦ª�°��´Ê�­°��oµ�Â¨³¤¸�¦·¤µ��ÎÊµÄ�

�n°�Á¥ºÉ°®»o¤�°�Å¤n¤µ��´���VPDOO� WR�PRGHUDWH���°��µ�
�¸Ê¥´�°µ�¡�¦nª¤�´�Á¥ºÉ°®»o¤®´ªÄ�°´�Á­��oª¥� � Ã�¥� SOHXUL�
WLV� °µ�Á�}�¨´�¬�³�µ��¨·�·�Â¦��°�� 6/(� Å�o� �´��´Ê�Ä��
�¼o�iª¥�¸É¤�̧SOHXULWLV�®¦º°¤�̧SOHXUDO�HIIXVLRQ��¸ÉÅ¤n�¦µ�­µÁ®�»
°µ��o°��·��¹�­µÁ®�»�¸ÊÅªo�oª¥��Ä���³Á�¸¥ª�´��¼o�iª¥�6/(�
°µ�¤¸� SOHXUDO� HIIXVLRQ� �µ�­µÁ®�»°ºÉ�Ç� Å�oÂ�n� LQIHFWLRQ��
SXOPRQDU\�HGHPD��SXOPRQDU\�HPEROLVP���µ¦µ��¸É�����´�
�´Ê��¹��ª¦�Îµ�µ¦�¦ª�Á¡·É¤Á�·¤Ã�¥�µ¦Á�µ³�ÎÊµÄ��n°�Á¥ºÉ°®»o¤
�°��¦ª�Á¡ºÉ°ª·�·��´¥Á­¤°
� ¨´�¬�³�°��SOHXUDO�şXLG��¸ÉÁ�·��µ��6/(�¤´�¤¸­¸Ä­�
�VWUDZ��®¦º°¤¸Á¨º°���Á¨È��o°¥� �VHURVDQJXLQRXV�� Â�n¤´��
Å¤n¡�Á�}�� JURVV� EORRG\� HIIXVLRQ� �¨�µ¦ª·Á�¦µ³®rÁ�}��
H[XGDWLYH� HIIXVLRQ� �µ¦�¦ª��´�Â¨³Â¥���·�Á�¨¨rÁ¤È�
Á¨º°��µª¤´�Å¤nÂ�n�°�� Ä�¦³¥³Â¦�°µ�¡�Á�}�� SRO\PRU�
SKRQXFOHDU� FHOO� ®¦º°� PRQRQXFOHDU� FHOO� �ÈÅ�o� Â�n�oµ¤¸
°µ�µ¦Á�·�� �­´��µ®r� ¤´�¡��PRQRQXFOHDU� FHOO� Á�}�­nª�
¤µ����o°��Îµ�µ¦ª·�·��´¥Â¥�Ã¦��°��SOHXUDO� şXLG�SURŞOH�
�¸É¤¸¨´�¬�³�´��¨nµª�µ�£µª³°ºÉ�Ç� Á�n�� LQIHFWLRQ� �YLUXV��
IXQJXV��P\FREDFWHULD���SXOPRQDU\�HGHPD�Á�}��o����µ¦µ�
�¸É�����¦³�´��ÎÊµ�µ¨Ä��HIIXVLRQ�¤´�­¼��ªnµ����¤����¨���¹É�
Â���nµ��µ�Ä��UKHXPDWRLG�DUWKULWLV��¸É¤´�¡�¦³�´��ÎÊµ�µ¨
�ÎÉµ�ªnµ����¤����¨�

�µ¦µ��¸É���� Á�¦¸¥�Á�¸¥��¨�µ¦ª·Á�¦µ³®r�SOHXUDO�şXLG�Ä�Ã¦�®¦º°£µª³�nµ�Ç���´�Â�¨��µ��7XUQHU�6WRNHV�/�Â¨³��³���
� &OLQ�5QHXP�'LV����������������Â¨³�+XQGHU�**��Â¨³��³��$QQ�,QWHUQ�0HG��������������

� 6/(� 5KHXPDWRLG�DUWKULWLV� ,QIHFWLRQ� 0DOLJQDQF\� &RQJHVWLYH�KHDUW�IDLOXUH
°µ�µ¦� SOHXULV\� SOHXULV\� SOHXULV\� YDULHG� G\VSQHD
&ODULW\� FOHDU� YDULDEOH� FORXG\� YDULDEOH� &OHDU
3URWHLQ� ORZ� KLJK� KLJK� KLJK� /RZ
*OXFRVH� QRUPDO� ORZ� ORZ� QRUPDO!KLJK� QRUPDO
5HG�FHOOV� �� �� ���� �� �
:KLWH�FHOOV� �������� KLJK� KLJK� KLJK� �������
&RPSOHPHQW� ORZ� ORZ� QRUPDO� QRUPDO� QRUPDO
,PPXQH�FRPSOH[� KLJK� KLJK� QRUPDO� QRUPDO� QRUPDO
$1$� SRVLWLYH� ���� �� �� �
/'+� KLJK� KLJK� KLJK� KLJK� /RZ
5)� �� KLJK� �� �� �



��������Ø¬�z�¬�z���|�w«�Ýª���·�����¡w��

��

Ü¡�Ö�����¤}¡�¡��ÖÐ

� ¨´�¬�³�µ�¡¥µ�·ª·�¥µ�°�Á¥ºÉ°®» o¤�°�¡�Á�}��
ŞEURXV�SOHXULWLV��¹É�Á�}�¨´�¬�³�¸ÉÅ¤n�ÎµÁ¡µ³9�Ä��¦�¸�¸É�µ¦
ª·�·��´¥¥´�Å¤n�´�Á��� �µ¦­n��¦ª�� DQWLQXFOHDU� DQWLERG\�
�$1$�� ­µ¤µ¦��nª¥�¦³�°��µ¦ª·�·��´¥Å�o� Ã�¥¡�ªnµ�oµ
Ä�oÁ���r�$1$�WLWHU�!�������Â¨³°´�¦µ­nª�¦³®ªnµ��$1$�
Ä��SOHXUDO�şXLG��´�Ä��¸¦´¤�¸É�!����nª¥¥º�¥´��µ¦ª·�·��´¥Ã¦�
Å�o�¸�¡�ªnµ¤¸�nµ�ªµ¤Åª¦o°¥¨³������Â¨³��nµ�ªµ¤�ÎµÁ¡µ³�
¦o°¥¨³� ������� Â�n�È¤¸�o°¤¼¨ªnµ� SOHXUDO� şXLG��¸ÉÁ�·��µ�Ã¦�
¤³Á¦È�� Á�n�� O\PSKRPD� �È°µ�¤¸�nµ� $1$� ­¼�Å�oÁ�n��´�����
�°��µ��¸Ê�µ¦�¦ª�¡��/(�FHOOV���È�nª¥¥º�¥´��µ¦ª·�·��´¥
Ã¦�Å�o�
� �µ¦¦´�¬µ°µ�Å¤n¤¸�ªµ¤�ÎµÁ�}��oµ�¼o�iª¥Å¤n¤¸°µ�µ¦
Â¨³¤¸�ÎÊµÄ��n°�Á¥ºÉ°®»o¤�¦·¤µ��o°¥®¦º°�µ��¨µ�� Ä�¦µ¥�¸É�
¤°̧µ�µ¦�·����·�Ä®o�µ¦¦�́¬µ�oª¥�V\VWHPLF�FRUWLFRVWHURLGV��
�¼o�iª¥�³¤¸°µ�µ¦�¸�¹Ê�°¥nµ�¦ª�Á¦Èª� ­nª��¦·¤µ��ÎÊµÄ��n°�
Á¥ºÉ°®»o¤�°��µ�£µ¡¦´�­¸�¦ª�°��È�³�¸�¹Ê�Â�nÄ�oÁª¨µ�µ�
�ªnµ� Ä��¦�¸�¸É�¼o�iª¥Å¤n�°�­�°��n°�µ¦Ä�o� FRUWLFRVWH�
URLG� °µ�Ä®o¥µ�¨»n¤�oµ�¤µ¨µÁ¦¸¥®¦º°¥µ��£¼¤·�»o¤�´�� Á�n���
D]DWKLRSULQH� Ã�¥�´ÉªÅ�£µª³�¸Ê¤´�Å¤n¤¸�ªµ¤�ÎµÁ�}��o°�
�Îµ�µ¦¦�́¬µ�oª¥�µ¦Ä­n�n°¦³�µ¥�¦ª�°�®¦º°®�́��µ¦°ºÉ�Ç

Ã¦��°�Á�ºÊ°�°���3DUHQFK\PDO�GLVHDVH�
� ��� $FXWH�OXSXV�SQHXPRQLWLV��$/3�
� � £µª³�¸Ê¡�Å�o�o°¥Ä��¼o�iª¥� 6/(� ¤¸°»�´�·�µ¦�r
�¦³¤µ�¦o°¥¨³� ���� �°��¼o�iª¥� 6/(� Ã�¥�´ÉªÅ�¤´��³Á�·�
¡¦o°¤�´��µ¦�ÎµÁ¦·��°�Ã¦�Ä�°ª´¥ª³°ºÉ�Ç� Â�n°µ�¡�Á�}�
°µ�µ¦�Îµ�°�Ã¦�� 6/(� �ÈÅ�o� �µ�¦µ¥�µ�¡�ªnµ� DFXWH��
OXSXV� SQHXPRQLWLV� Á�}�°µ�µ¦�Îµ�°�Ã¦�� 6/(� Å�oÁ�º°�
¦o°¥¨³� ����� � ®�·��´Ê��¦¦£r�ÈÁ�}��¼o�¸É¤¸�ªµ¤Á­¸É¥�­¼�Ä��µ¦
Á�·��DFXWH�OXSXV�SQHXPRQLWLV�Ã�¥Á�¡µ³�nª�®¨´��¨°�����
¡�ªnµ�¼o�iª¥®�·�� 6/(� ¦o°¥¨³� ������ �³¤¸°µ�µ¦�ÎµÁ¦·�
�°�Ã¦�Å�oÄ��nª�®¨´��¨°����ª´��¹�� ��­´��µ®r��� � °µ�µ¦
Â­���°�Ã¦�Å¤n¤¸�ªµ¤�ÎµÁ¡µ³� �¼o�iª¥�³¤¸°µ�µ¦Á®¤º°�
�°�°´�Á­��µ��µ¦�·�Á�ºÊ°�º°�Å�o�Å°�¹É�¤´�Å¤n¤¸Á­¤®³�®°�
Á®�ºÉ°¥�Â¨³°µ�¤¸Á�È�®�oµ°�Â���SOHXULWLF�SDLQ�¦nª¤�oª¥����
�µ��¦´Ê�°µ�µ¦�ÎµÁ�·�Å�°¥nµ�¦ª�Á¦ÈªÂ¨³¦»�Â¦���Á�·�£µª³

®µ¥Ä�¨o¤Á®¨ª���o°�Ä­nÁ�¦ºÉ°��nª¥®µ¥Ä���¦ª�¦nµ��µ¥�³
¡��FUHSLWDWLRQ��SOHXUDO�UXE�Â¨³�PLOG�K\SR[HPLD�®¦º°°µ�
Á�·��£µª³�DFXWH�UHVSLUDWRU\�IDLOXUH�Å�o���ªµ¤�·����·�°�
£µ¡¦�́­�̧¦ª�°�°µ�Á�}��oµ�Á�¥̧ª®¦º°­°��oµ��ÈÅ�o�Ã�¥¡�
¨�́¬�³�DOYHRODU�LQŞOWUDWLRQ�¦nª¤��́�JURXQG�JODVV�DSSHDU�
DQFH� Â¨³¤´�Á�}��¸É�°��¨¸�¨nµ�Â¨³¡�� SOHXUDO� HIIXVLRQ�
¦nª¤�oª¥Å�o¦o°¥¨³� �������� � �ªµ¤�·����·�µ�¡¥µ�·ª·�¥µ
Å¤n�ÎµÁ¡µ³�º°�¡��GLIIXVH�DOYHRODU�GDPDJH�®¦º°¡�¦nª¤
�´��SXOPRQDU\�FDSLOODULWLV�Â¨³�DOYHRODU�KHPRUUKDJH�Å�o��
� Á�ºÉ°��µ�¨´�¬�³�µ��¨·�·��°�� $/3� Å¤n¤¸�ªµ¤
�ÎµÁ¡µ³�¹��o°�ª·�·��´¥Â¥�Ã¦��µ��µ¦�·�Á�ºÊ°°°�Å��n°�
Á�ºÉ°��µ��¼o�iª¥� 6/(� ¤´��³Å�o¦´�¥µ��£¼¤·�»o¤�´��ÎµÄ®o¤¸
�ªµ¤Á­¸É¥��n°�µ¦�·�Á�ºÊ°Å�o�nµ¥� Ã�¥�´ÉªÅ��¹��o°��Îµ�µ¦
­n°��¨o°��¦ª�®¨°�¨¤Â¨³�Îµ�ÎÊµ¨oµ�®¨°�¨¤�»�¨¤�
�EURQFKRDOYHRODU�ODYDJH��¤µ�Îµ�µ¦ª·Á�¦µ³®r®µÁ�ºÊ°�n°Ã¦��
¦ª¤�´Ê��µ¦�´��·Ê�Á�ºÊ°Ä��°�¤µ�¦ª��µ�¡¥µ�·ª·�¥µ�
Ä���³Á�¸¥ª�´��ª¦¡·�µ¦�µÄ®o¥µ��·�¸ª�³�¸É­µ¤µ¦�
�¦°��¨»¤Á�ºÊ°Å�o°¥nµ��ªoµ��ªµ�Å��n°����ªnµ�³¤´É�Ä�
ªnµÅ¤nÄ�n�°�°´�Á­��µ��µ¦�·�Á�ºÊ°� � �µ¦¦´�¬µ¡�ªnµ�¼o�iª¥
­nª�®�¹É��°�­�°�Å�o��̧�́�FRUWLFRVWHURLG���µ�­¼���Á�nµ��́�
SUHGQLVRORQH�����¤���ª�́��Ä��¦��̧¸É�¼o�iª¥Å¤n�°�­�°�°µ�
¡·�µ¦�µÄ®o¥µ��£¼¤·�»o¤��́��·�°ºÉ�Á�n��F\FORSKRVSKDPLGH��
D]DWKLRSULQH��PHWKRWUH[DWH�®¦º°�µ¦�Îµ�SODVPDSKHUHVLV��
£µª³�¸Ê�µ¦¡¥µ�¦�rÃ¦�Å¤n�¸� ¤¸°´�¦µ�µ¦Á­¸¥�¸ª·�­¼��¹��
¦o°¥¨³����Â¤o�³Ä®o�µ¦¦´�¬µ°¥nµ�Á�È¤�¸ÉÂ¨oª�È�µ¤
� ��� 'LIIXVH�DOYHRODU�KHPRUUKDJH��'$+�
� � £µª³�'$+�¡�Å�o�o°¥��¦³¤µ�¦o°¥¨³������������
Â�n¤¸°´�¦µ�µ¦�µ¥­¼��¹�¦o°¥¨³� ����������� � ¨´�¬�³�µ�
�¨·�·��¸É­Îµ�´��º°� °µ�µ¦Á®�ºÉ°¥Â��Á�¸¥�¡¨´��� ¡�¦°¥
Ã¦�Ä®¤n�µ�£µ¡¦´�­¸�¦ª�°�� �GLIIXVH� SXOPRQDU\� LQŞO�
WUDWLRQ� Ã�¥Á�¡µ³� ORZHU� OREH�� Â¨³¦³�´��ªµ¤Á�o¤�o��
�°�Á¨º°�¨�¨�� � Ã�¥°µ�¡�ªnµ¤¸°µ�µ¦Å°Á�}�Á¨º°�®¦º°
Å¤n¤¸¦nª¤�oª¥�ÈÅ�o� � °µ�µ¦�°��°��¸É¤´�¡�¦nª¤�oª¥Á­¤°
�º°� £µª³Å�°´�Á­�� �OXSXV� QHSKULWLV���� � ¡�ªnµ�¼o�iª¥°µ��
¤�̧PLOG�K\SR[HPLD����¹��DFXWH�UHVSLUDWRU\�IDLOXUH��Ã�¥¡�ªnµ�
�¼o�iª¥�¸É¤¸� '$+� �¦³¤µ�¦o°¥¨³� ��� �ÎµÁ�}��o°�Ä�oÁ�¦ºÉ°�
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�nª¥®µ¥Ä�
� Ã�¥�´ÉªÅ�£µª³�¸Ê¤´�¡�Ä��¼o�iª¥®�·��¸É¤¸�¦³ª´�·Á�}��
6/(�°¥¼nÂ öª�Â¨³�¤£̧µª³�ÎµÁ¦·��°�°ª¥́ª³°ºÉ�¦nª¤�oª¥��Ã�¥
Á�¡µ³� NLGQH\� LQYROYHPHQW��� � °¥nµ�Å¦�È�µ¤¡�ªnµ£µª³�
DOYHRODU�KHPRUUKDJH�°µ�Á�}�°µ�µ¦�Îµ�n°��¸É�¼o�iª¥�³Å�o
¦´��µ¦ª·�·��´¥Ã¦��6/(�Å�o�¹�Á�º°�¦o°¥¨³��������µ¦¥º�¥´�
�µ¦ª·�·��´¥Ä�o�µ¦�¦ª�� EURQFKRVFRS\� Ã�¥¨´�¬�³�°��
EURQFKRDOYHRODU�ODYDJH��%$/���¸É�nª¥­��́­�»��µ¦ª·�·��¥́
�º°��µ¦¡��EORRG\�şXLG�­nª�Ä�¦µ¥�¸ÉÅ¤n¤¸�DFWLYH�EOHHGLQJ��
�È°µ�¡�� KHPRVLGHULQ� ODGHQ� DOYHRODU�PDFURSKDJH� Ä���
%$/� şXLG� Å�o� Â�n�³Å¤n¡�¨´�¬�³Á­¤®³�¸É�¨oµ¥®�°���
�¨�µ¦�¦ª�� %$/� şXLG� Å¤n¡�Á�ºÊ°�n°Ã¦���� � �¨�µ¦�¦ª��
�µ�¡¥µ�·ª·�¥µ�°�Á�ºÊ°Á¥ºÉ°Ä��°�¡�¨´�¬�³� GLIIXVH��
LQWUD�DOYHRODU� KHPRUUKDJH�� KHPRVLGHULQ�ODGHQ��
PDFURSKDJH� � Ã�¥°µ�¤¸� FDSLOODULWLV� ®¦º°Å¤n¤¸� FDSLO�
ODULWLV� �EODQG� KHPRUUKDJH�����µ¦¦´�¬µ£µª³� '$+� �¸É
Á�}��¨�µ�Ã¦�� 6/(� Ä�o¥µ� FRUWLFRVWHURLG� ��µ�­¼�¦nª¤
�´��µ¦Ä�o¥µ� F\FORSKRVSKDPLGH� �µ¦�Îµ� SODVPDSKHU�
HVLV� �³�ÎµÄ��¦�¸�¸É�¼o�iª¥Å¤n�°�­�°��n°� FRUWLFRVWHURLG�
Â¨³¥µ��£¼¤·�» o¤�´���� '$+� °µ�Á�·��ÎÊµ®¨µ¥�¦´Ê�Ä��
�¼o�iª¥�µ�¦µ¥� Ã�¥Å¤n�¦µ��{��´¥�¸É�´�Á��Ä��µ¦�¦³�»o��
Ä®oÁ�·�£µª³�´��¨nµª

� ��� ,QWHUVWLWLDO�OXQJ�GLVHDVH��,/'�
� � ,/'�®¦º°°µ�Á¦¸¥�ªnµ�FKURQLF� LQWHUVWLWLDO�SQHX�
PRQLWLV�¡�Å�oÅ¤n�n°¥Ä��¼o�iª¥�6/(�Á¤ºÉ°Á�¸¥��´��FRQQHF�
WLYH� WLVVXH� GLVHDVH� °ºÉ�� Á�n�� UKHXPDWRLG� DUWKULWLV� ®¦º°�
VFOHURGHUPD�Ã�¥¡�Å�o�¦³¤µ�¦o°¥¨³����������� �°µ�µ¦
Â­��Ä��¼o�iª¥�6/(�Á®¤º°���́Ä��¼o�iª¥�,/'��µ�­µÁ®�»°ºÉ�Ç�
�º°�°µ�µ¦Á®�ºÉ°¥Áª¨µ°°��Îµ¨´�Ã�¥�ªµ¤¦»�Â¦��³¤µ��¹Ê�
�oµÇ�¦nª¤�´�°n°�Á¡¨¸¥�Â¨³°µ�µ¦Å°Â®o�Ç���¦ª�¦nµ��µ¥
¡��UDOHV��¸É�µ¥�°��´Ê�­°��oµ���£µ¡¦´�­¸�¦ª�°��³¡�ªnµ�
¤¸�ELODWHUDO�LQWHUVWLWLDO��UHWLFXORQRGXODU�LQŞOWUDWLRQV�
� �µ¦�¦ª�Á¡·É¤Á�·¤�oª¥� KLJK� UHVROXWLRQ� FRPSXWHG�
WRPRJUDSK\� �+5&7�� ¤¸�¦³Ã¥��r°¥nµ�¤µ�Ä��µ¦ª·�·��´¥�
¨´�¬�³�°�� +5&7�¡�Å�o� �� ¦¼�Â��Á®¤º°��´�Ä��¼o�iª¥�
VFOHURGHUPD��º°�JURXQG�JODVV�DSSHDUDQFH�Â¨³�UHWLFX�

ODU�SDWWHUQ��¦³¤µ����Ä�����°��¼o�iª¥�6/(��¸ÉÅ¤n¤¸°µ�µ¦
Á¤ºÉ°�Îµ� +5&7�¡�ªnµ¤¸�ªµ¤�·����·�¸ÉÁ�oµÅ�o�´�� ,/'� �����

¨´�¬�³�µ�¡¥µ�·ª·�¥µ�°��·Ê�Á�ºÊ°�°�¡�Å�o®¨µ¥Â���
Å¤n�ÎµÁ¡µ³� �º°¡�¤¸�µ¦°´�Á­��°�� DOYHROL�� LQWHUVWLWLDO��
O\PSKRF\WLF� LQŞOWUDWLRQ� Ä�¦³¥³Â¦�¦nª¤�´�¤¸� LQWHUVWLWLDO�
ŞEURVLV�Ä�¦³¥³�n°¤µ�̈ �́¬�³�¸ÉÁ�}��PRGHUDWH�®¦º°�VHYHUH�
ŞEURVLV�¡�Å�o�o°¥�����

� �µ¦�¦ª�­¤¦¦�£µ¡�°��³¡�¨´�¬�³� UHVWULF�
WLYH�SDWWHUQ�¤¸�µ¦¨�¨��°�� OXQJ�YROXPHV��'/&2��Â¨³��
DUWHULDO� GHVDWXUDWLRQ� �Ã�¥Á�¡µ³��³°°��Îµ¨´��� �µ¦
ª·�·��´¥£µª³�¸Ê�³�o°�ª·�·��´¥Â¥��µ�£µª³�nµ�Ç� Á�n���
SXOPRQDU\�HGHPD��DFXWH�UHVSLUDWRU\�GLVWUHVV�V\QGURPH��
ELODWHUDO�SQHXPRQLD��LQWHUVWLWLDO�ŞEURVLV��LQIHFWLRQ��PDOLJ�
QDQF\��Â¨³�JUDQXORPDWRXV�GLVHDVH�
� ¥´�Å¤n¤¸�o°¤¼¨�¸É¤µ�¡°Á�¸É¥ª�´��µ¦�ÎµÁ�·�Ã¦�Â¨³
Â�ª�µ��µ¦¦´�¬µ£µª³�,/'�Ä��¼o�iª¥�6/(��µ¦¦´�¬µ®¨´�
¥´���Á�}��µ¦Ä®o�V\VWHPLF�FRUWLFRVWHURLGV��SUHGQLVRORQH�
������¤���ª´���Â¨³�¦³Á¤·��µ¦�°�­�°�Ã�¥�µ¦�·��µ¤
°µ�µ¦�µ��¨·�·��£µ¡¦�́­�̧¦ª�°�Â¨³�µ¦�¦ª�­¤¦¦�£µ¡
�°�� � Ã�¥�¼o�iª¥�¸É�°�­�°��n°�µ¦¦´�¬µ¤´�¤¸°µ�µ¦�¸
�¹Ê�£µ¥Ä�� ���� Á�º°�� � �oµ�µ¦¦´�¬µ�oª¥� FRUWLFRVWHURLGV��
Å¤nÅ�o�¨£µ¥®¨´�Á¦·É¤�µ¦¦´�¬µ���Á�º°���°µ�¨°�¡·�µ¦�µ
Ä®o�D]DWKLRSULQH�®¦º°�F\FORSKRVSKDPLGH�Å�o��Ã�¥Á�¡µ³
�¼o�iª¥�¸É¤¸�µ¦�ÎµÁ�·�Ã¦�¤µ��¹Ê������

$LUZD\�GLVHDVH
� �ªµ¤�·����·�°��µ�Á�·�®µ¥Ä�Ä��¼o�iª¥�6/(�¡�Å�o
�o°¥¤µ��°µ�¡�Å�o�´Ê��µ�Á�·�®µ¥Ä�­nª���Â¨³­nª�¨nµ�
� ��� 8SSHU�DLUZD\�G\VIXQFWLRQ�LQŵDPPDWLRQ
� � �ªµ¤�·����·�°��µ�Á�·�®µ¥Ä�­nª���Á�}�£µª³
�¸É¡�Å�oÅ¤n�n°¥Ä��¼o�iª¥�6/(�¡�Å�o�¦³¤µ�¦o°¥¨³����������
�¹É�Â���nµ��µ��¼o�iª¥� UKHXPDWRLG� DUWKULWLV��:HJHQHUuV�
JUDQXORPDWRVLV� ®¦º°� UHODSVLQJ� SRO\FKURQGULWLV� �¸É�³¡�
�ªµ¤�·����·Å�o¤µ��ªnµ��¡�ªnµ�JORWWLV�Â¨³�FULFRDU\WHQRLG�
Á�}�­nª��¸É¡��ªµ¤�·����·Å�o�n°¥�¸É­»�� �¼o�iª¥¤´�¤µ�oª¥
°µ�µ¦�Îµ�º°� Á­¸¥�Â®�� �¡�Å�o�n°¥�¸É­»��� Á�È��°� Á®�ºÉ°¥�
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®¦º°°µ�µ¦�°��µ¦°»��´Ê��µ�Á�·�®µ¥Ä�­nª���� �VWULGRU��
£µª³�ªµ¤�·����·�¸ÉÁ�¥¤¸¦µ¥�µ�� Á�n�� LQşDPPDWRU\�
PDVV�DW�K\SRSKDU\Q[��HSLJORWWLWLV��ODU\QJLWLV��YRFDO�FRUG��
SDUDO\VLV��FULFRDU\WHQRLGLWLV��
� � �µ¦¦´�¬µ�¹Ê�°¥¼ n�´�¡¥µ�·­£µ¡�¸É¡�� Ã�¥Ä®o
¥µ�oµ��»¨�¸¡�µ¤Á�ºÊ°�n°Ã¦��¸É¡�Â¨³¡·�µ¦�µÄ®o�°¦r�·��
Ã�­�¸¦°¥�rÁ¤ºÉ°Å¤n¡�ªnµ¤¸�µ¦�·�Á�ºÊ°�®¦º°�°µ��o°��Îµ� WUD�
FKHRVWRP\�Á¡ºÉ°Á�¸É¥��»��¸É¤�̧µ¦°»��´Ê���E\SDVV�REVWUXFWLRQ��
Á¤ºÉ°¤¸�o°�n��¸ÊÄ��¼o�iª¥�µ�¦µ¥8��
� � £µª³�FULFRDU\WHQRLGLWLV� Ä��¼o�iª¥�6/(�¤¸�ªµ¤
�nµ��µ��¼o�iª¥�5$���́�¸Ê��º°�¡�°»��́·�µ¦�rÅ�o�o°¥�ªnµ�°µ�µ¦
¤´��³Á�·��¹Ê�Á�¸¥�¡¨´���DFXWH��LPSDLUPHQW�RI�YRFDO�FRUG�
PRYHPHQW�� Â¨³£µª³�¸ÊÄ��¼o�iª¥� 6/(� �³�°�­�°��¸�n°�
�µ¦¦´�¬µ�oª¥� FRUWLFRVWHURLG� �¹É��nµ��µ��¼o�iª¥�5$��¸É¤´��
Å¤n�°�­�°�Â¨³�ÎµÁ�}��o°�¦´�¬µ�oª¥�µ¦�nµ�´������

� ��� � /RZHU� DLUZD\��2EVWUXFWLYH� OXQJ�GLVHDVH�
�EURQFKLROLWLV�
� � �ªµ¤�·����·�°��µ�Á�·�®µ¥Ä�­nª�¨nµ�¡�Å�o
�o°¥�¤¸¦µ¥�µ�¡�Á¡¸¥�¦o°¥¨³�����ªµ¤�·����·�¸É¡�Å�o�º°�
�µ¦��­°�­¤¦¦�£µ¡�°�°µ�¡�¨´�¬�³�°�� DLUşRZ�
REVWUXFWLRQ� � Â�n­nª�Ä®�nÅ¤n¤¸°µ�µ¦�µ��¨·�·���� �ªµ¤�
�·����·°ºÉ��¸ÉÁ�¥¤¸¦µ¥�µ�� Á�n�� REOLWHUDWLYH� EURQFKLROLWLV�
®¦º°�FRQVWULFWLYH�EURQFKLROLWLV�Â¨³�EURQFKLHFWDVLV������

Ã¦��°�Á­o�Á¨º°�Ä��°���3XOPRQDU\�YDVFXODU�
GLVHDVH�
� ��� 3XOPRQDU\�DUWHULDO�K\SHUWHQVLRQ��3$+�
� � 3$+� Á�}�£µª³Â�¦��o°��¸É¤¸�ªµ¤¦»�Â¦�¤µ��
Ä��¼o�iª¥�6/(��2UHQ�-%�Â¨³��³���¦µ¥�µ�ªnµ�¼o�iª¥�6/(�
�¸É¤¸�VHYHUH�3$+�¤¸°´�¦µ�µ¥�¸É����e¤µ��ªnµ¦o°¥¨³�����Ã�¥
°»�´�·�µ¦�r�°��µ¦Á�·�� 3$+� Ä��¼o�iª¥� 6/(� ¡�Å�o�o°¥
�ªnµ�¼o�iª¥� V\VWHPLF� VFOHURVLV� � °»�´�·�µ¦�r�°��3$+� Ä�
�¼o�iª¥�6/(�¤¸¦µ¥�µ��´Ê�Â�n¦o°¥¨³������¹�¦o°¥¨³�����Ã�¥
¡�ªnµ�µ¦«¹�¬µÄ�¦³¥³®¨´�¤¸¦µ¥�µ�°»�´�·�µ¦�r�°�£µª³
�¸Ê¤µ��¹Ê��������

� � �¼o�iª¥�6/(��¸É¤¸£µª³�3$+�¤´�Á�}�Á¡«®�·�°µ¥»
�o°¥�¡�ªnµ¤¸�ªµ¤­´¤¡´��r�´�� 5D\QDXGuV� SKHQRPHQRQ�
�¦o°¥¨³�����Â¨³�DQWLSKRVSKROLSLG�DQWLERG\��¦o°¥¨³��������
­nª�Ä®�n� 6/(�3$+� �³Á�·��¹Ê�Ä��nª�� ���� �eÂ¦��°�Ã¦���
6/(� � ¦³¥³Â¦�¤´�¤¸°µ�µ¦Å¤n�´�Á��� �¼o�iª¥�³¤¸°µ�µ¦
Á®�ºÉ°¥�nµ¥Áª¨µ°°��Îµ¨�́�°n°�Á¡¨¥̧�Å°Â®o�Ç��¦ª�¦nµ��µ¥
¡�� ULJKW� SDUDVWHUQDO� KHDYH�� SXOPRQLF� VHFRQG� KHDUW�
VRXQG��´��¹Ê��Â¨³¢{�Å�o�SDUDVWHUQDO�V\VWROLF�PXUPXU�Ä�
�¼o�iª¥�µ�¦µ¥��¹É�Â­��ªnµ¨·Ê�®ª́Ä�®o°��ªµ��¦´Éª��WULFXVSLG�
UHJXUJLWDWLRQ�� ¦nª¤�oª¥� Á¤ºÉ°Ã¦��ÎµÁ�·��n°Å��³�ÎµÄ®o�µ¦
�Îµ�µ��°�®´ªÄ��¸��ªµ¨o¤Á®¨ª� Á�·��µ�ª¤� ¤¸Á¨º°��´É��¸É
�´���o°�¤µ���ÎÊµ®�´��´ªÁ¡·É¤� Â¨³¡�Á­o�Á¨º°��Îµ�¸É�°Ã�i��
�MXJXODU�YHQRXV�GLVWHQWLRQ�
� � £µ¡¦´�­¸�¦ª�°�¡�Á�µ®´ªÄ��µ�®o°�¨nµ��ªµ�
Ã��¹Ê�� Á®È�Á­o�Á¨º°�Â���¸É�´Êª�°�� �KLODU� SXOPRQDU\��
DUWHULHV��Ã��¹Ê��Ä���³�¸É¡ºÊ��¸É�°��°�¡�Á�µ�°�Á­o�Á¨º°�
�o°¥¨�� �µ¦�¦ª��¨ºÉ�Å¢¢jµ®´ªÄ�� �HOHFWURFDUGLRJUD�
SK\�� ¡�®´ªÄ��µ�®o°�¨nµ��ªµÃ��¹Ê�� �µ¦�¦ª��¨ºÉ�
Á­¸¥��¸É®´ªÄ�� �'RSSOHU� HFKRFDUGLRJUDSK\�� �³�nª¥
¥º�¥´��µ¦ª·�·��´¥£µª³�¸Ê� Ã�¥�µ¦�¦ª���³¤¸� VWUHVV��
�³Ä®o�ªµ¤Åª�n°�µ¦ª·�·��¥́£µª³�3$+�Ä�¦³¥³Á¦·É¤Â¦�Å�o�¸
�ªnµ�¦ª�Ä���³¡�́���µ¦�¦ª�®ª́Ä�Ã�¥Ä­n­µ¥­ª�Á�oµ�µ�
®o°�®´ªÄ��ªµ��ULJKW�KHDUW�FDWKHWHUL]DWLRQ��¤¸�¦³Ã¥��rÄ��
�µ¦�nª¥Â­���¹��ªµ¤¦»�Â¦�Â¨³¡¥µ�¦�rÃ¦��°�£µª³�
3$+�Å�o��̧�µ¦�¦ª��¸Ê¥�́�°��¹���·�·¦·¥µ�°�­�°��°�®¨°�
Á¨º°��n°¥µ�¥µ¥®¨°�Á¨º°���¹É��³�nª¥Ä��µ¦��́Á¨º°��¼o�iª¥
�¸É�³�°�­�°��¸�n°¥µ¤µÄ®o�µ¦¦´�¬µ�oª¥¥µ�¥µ¥®¨°�
Á¨º°��n°Å���°��µ��¸Ê¥�́�nª¥ª�́�SXOPRQDU\�FDSLOODU\�ZHGJH��
SUHVVXUH� Â¨³� OHIW� YHQWULFOH� HQG� GLDVWROLF� SUHVVXUH��
Á¡ºÉ°�´��µ¦ª·�·��´¥Ã¦�®´ªÄ��¸��oµ¥�¸É°µ�Á�}�­µÁ®�»�°��
SXOPRQDU\�K\SHUWHQVLRQ�Å�oÁ�n��´�
������� �µ¦��­°�­¤¦¦�£µ¡�°�°µ�¡��ªµ¤�·����·
Â��� UHVWULFWLYH� OXQJ� ®¦º°¡�Á¡¸¥��µ¦¨�¨��°�� '/&2�
Á�nµ�´Ê�� �µ¦ª´�� ��PLQXWH� ZDON� WHVW� Á�}��µ¦��­°��¸É
­µ¤µ¦�Ä�o�¦³Á¤·��µ¦Á­¥̧�ª̧·��°��¼o�iª¥�¸É¤£̧µª³�3$+�Å�o
Á�}�°¥nµ��¸� � Ã�¥¦o°¥¨³� ��� �°��¼o�iª¥�¹É�Á�·�Å�o¦³¥³�µ��
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�o°¥�ªnµ�����Á¤�¦��³Á­¸¥�¸ª·�£µ¥Ä�����e��������µ¦�¦ª�
¨´�¬�³�µ�¡¥µ�·ª·�¥µ�°�Á�ºÊ°Á¥ºÉ°�°��º°� PXVFXODU��
K\SHUWURSK\�� LQWLPDO� ŞEURVLV�� SOH[LIRUP� OHVLRQ�� ¡���
LPPXQRJOREXOLQ�Â¨³�FRPSOHPHQW��¸É��´�®¨°�Á¨º°�Â���
Â�n¤´�Å¤n¡�ªnµ¤¸�SXOPRQDU\�YDVFXOLWLV�¦nª¤�oª¥�¨´�¬�³
�µ�¡¥µ�·ª·�¥µÂ¥�Å¤nÅ�o�µ��SULPDU\�3$+�®¦º°�3$+��¸É
Á�·�Ä��¼o�iª¥� V\VWHPLF� VFOHURVLV������ � ¥´�Å¤n�¦µ��´�Á��
�¹�¡¥µ�·�ÎµÁ�·��°�£µª³�3$+�Ä��¼o�iª¥�6/(�Â�n°µ�Á�·��
Å�o�µ�®¨µ¥�¨Å��º°� UHFXUUHQW� SXOPRQDU\� HPEROLVP���
SXOPRQDU\� DUWHU\� YDVRFRQVWULFWLRQ� Â¨³� SXOPRQDU\��
YDVFXOLWLV
� �µ¦¦´�¬µ£µª³� 3$+� Ä��¼o�iª¥� 6/(� Ä��¦�¸�¸É¤·Ä�n
Á�·��µ�� SXOPRQDU\� HPEROLVP� �´Ê�Á®¤º°��´��µ¦¦´�¬µ�
Ä��VHFRQGDU\�3$+�°ºÉ�Ç�¤»n�Á�o��µ¦¦´�¬µ�¦³�´��¦³�°��
Â¨³Á¡·É¤�»�£µ¡�¸ª·��°��¼o�iª¥� � �µ¦¦´�¬µ�¦³�°��oª¥��
�µ¦Ä®o°°��·Á��� ��¦�¸¤¸�o°�n��¸Ê�� ¤¸¦µ¥�µ�ªnµ¥µ¨³¨µ¥�
¨·É¤Á¨º°�Å�o�¦³Ã¥��r�oµ�¼o�iª¥Å¤n¤¸�ªµ¤Á­¸É¥��n°Á¨º°�°°�
�nµ¥� ¥µ� FDOFLXP� FKDQQHO� EORFNHUV� Ä�oÄ��¦�¸�¨�µ¦�
�¦ª�Ã�¥Ä­n­µ¥­ª�Á�oµ�µ�®o°�®´ªÄ��ªµÂ¨oª¡�ªnµ�
�°�­�°��n°¥µ�¥µ¥®¨°�Á¨º°�� ¥µÄ��¨»n¤� YDVRGLODWRU��
�¹É�¤¸� �� ��·�� Å�oÂ�n� QRQ�VHOHFWLYH� HQGRWKHOLQ�UHFHSWRU��
DQWDJRQLVWV��ERVHQWDQ®�¦¼�¥µÁ¤È�¦´��¦³�µ����HSRSURV��
WHUQRO� �¦¼�¥µ�¸��µ�®¨°�Á¨º°��Îµ��� WUHSURVWLQLO� �¦¼�¥µ�
�¸��µ�®¨°�Á¨º°��ÎµÂ¨³Ä�o�·ª®�´���� LORSURVW� �¦¼�¥µ�
­¼�¡n��µ�¨¤®µ¥Ä���Â¨³�VLOGHQDŞO��¦¼�¥µÁ¤È�¦�́�¦³�µ���
Ã�¥� VLOGHQDŞO��� Á�}�¥µ�¸É°°�§��·Í¥´�¥´Ê�Á°�Å�¤r� SKRV�
SKRGLHVWHUDVH� W\SH�� ¤¸�¨­n�Á­¦·¤� F\FOLF� JXDQRVLQH�
PRQRSKRVSKDWH� �¹É��³Á®�¸É¥ª�ÎµÄ®oÁ�¨¨r�¨oµ¤Á�ºÊ°Á¦¸¥�
�°�®¨°�Á¨º°�Â���¨µ¥�´ªÂ¨³¤¸�µ¦Â�n��´ª¤µ��¹Ê�� � ¤¸
¦µ¥�µ�ªnµ¥µ�¸Ê�ÎµÄ®o�¼o�iª¥¤°̧µ�µ¦��̧¹Ê��´Ê��ªµ¤­µ¤µ¦�Ä�
�µ¦°°��Îµ¨�́��IXQFWLRQDO�FODVV�Â¨³�nµ�nµ�Ç��°�¦³��Å®¨�
Áª¥̧�Ã¨®·�£µ¥Ä�¦nµ��µ¥���°��µ��¸Ê¥�́¤¦̧µ¥�µ��µ¦¦�́¬µ�
�¼o�iª¥Ã�¥�µ¦�¨¼��nµ¥�°�� �º°Á�}��µ�Á¨º°�­»��oµ¥�¦��̧
Å¤n�°�­�°��n°¥µ�¸É�¨nµª¤µ�´Ê�®¤��Á¡¦µ³�¼o�iª¥�6/(�¤´�
¤¸�ªµ¤�·����·�°�°ª´¥ª³°ºÉ�Ç��oª¥�¹�Å¤nÁ®¤µ³­¤­Îµ®¦´�
�µ¦�¨¼��nµ¥°ª´¥ª³

� ��� 3XOPRQDU\�HPEROLVP��3(�
� � Ä��¼o�iª¥�6/(��³¡��FLUFXODWLQJ�OXSXV�DQWLFR�
DJXODQW�®¦º°�DQWLSKRVSKROLSLG�DQWLERG\�Å�o�n°¥�¦³¤µ��
¦o°¥¨³� ������ �¼o�iª¥�´��¨nµª�³¤¸Ã°�µ­Ä��µ¦Á�·�£µª³�
WKURPERVLV�Å�o¤µ��ªnµ�¼o�iª¥�6/(��´ÉªÅ���¦o°¥¨³����Á�¸¥�
�´�¦o°¥¨³� �� �µ¤¨Îµ�´����� � Ã�¥£µª³� K\SHUFRDJXODWLRQ��
�¸ÊÁ�·��µ��µ¦¥´�¥´Ê��µ¦®¨´É�� DUDFKLGRQLF� DFLG� �µ�� FHOO�
PHPEUDQH��µ��¨�°�� OXSXV�DQWLFRDJXODQW��ÎµÄ®o¦³�´��
SURVWDF\FOLQ� �3*,��� �¸É¤¸§��·Í� DQWLSODWHOHW� DJJUHJDWLRQ�
¨�¨�
� � °µ�µ¦�3(�Ä��¼o�iª¥�6/(��¹Ê��´��ªµ¤¦»�Â¦��°�
�µ¦°»���́®¨°�Á¨º°��Ä��PDVVLYH�3(��¼o�iª¥�³¤°̧µ�µ¦�Â¨³
°µ�µ¦Â­���°��ULJKW�YHQWULFXODU�IDLOXUH�Â¨³¦³��Å®¨Áª¥̧�
Ã¨®·� ö¤Á®¨ªÁ�¥̧�¡¨�́Å�o�Ä��¦�Á̧�}��PLOG�3(��¼o�iª¥°µ�
�³¤¸°µ�µ¦Á�È�®�oµ°���Á®�ºÉ°¥�®µ¥Ä�Á¦Èª�Â¨³�°µ�¤¸Å°Á�}�
Á¨º°�Å�o���¦ª�¦nµ��µ¥°µ�¡��SOHXUDO�UXE�®¦º°�FUHSLWDWLRQ�
Ä��FKURQLF�3(���¼o�iª¥�³¤°̧µ�µ¦Â¨³°µ�µ¦Â­���°�£µª³�
SXOPRQDU\�K\SHUWHQVLRQ���µ¦�¦ª��µ�®o°���·�´�·�µ¦¡�
ªnµ� SXOPRQDU\� DQJLRJUDSK\� Â¨³� YHQWLODWLRQ�SHUIXVLRQ�
VFDQ� Á�}�� JROG� VWDQGDUG� Ä��µ¦ª·�·��´¥� Â�nÄ��{��»�´�
¤¸�µ¦Ä�o£µ¡¦´�­¸�°¤¡·ªÁ�°¦r�°�Ä��µ¦ª·�·��´¥¤µ��¹Ê���
Á�ºÉ°��µ��ªµ¤­³�ª�Â¨³�ªµ¤�¨°�£´¥�
������ � �µ¦¦´�¬µÃ�¥Ä�o¥µ¨³¨µ¥¨·É¤Á¨º°�Á�}�¥µ®¨´��
Ä�£µª³�¸Ê�­nª��µ¦Ä�o¥µ�FRUWLFRVWHURLG�Â¨³¥µ��£¼¤·�»o¤��́
¤¸���µ�Á­¦·¤Á¡ºÉ°¨�� FLUFXODWLQJ� OXSXV� DQWLFRDJXODQW��
DQWLSKRVSKROLSLG�DQWLERG\���
�� ����$FXWH�UHYHUVLEOH�K\SR[HPLD
� � £µª³�DFXWH�UHYHUVLEOH�K\SR[HPLD�¡�Å�o�o°¥
¤µ�Ä��¼o�iª¥�6/(�$EUDPVRQ�Â¨³��³������ � � Å�o¦µ¥�µ�
£µª³�¸Ê�¦´Ê�Â¦�Ä��e� ¡�«�� ����� � Ã�¥¡�ªnµ�¼o�iª¥� 6/(��
�� ��� Ä�� ��� ���¸É¦´�¬µ�´ª°¥¼ nÄ�Ã¦�¡¥µ�µ¨¤¸£µª³��
XQH[SODLQHG� K\SR[HPLD� ¦nª¤�´��¦ª�¡�ªnµ£µ¡¦´�­¸
�¦ª�°����·Â¨³Å¤n¡�ªnµ¤¸�ªµ¤�·����·�°�� SXOPRQDU\�
SDUHQFK\PD��¼o�iª¥�´Ê�®¤�¤¸£µª³�UHYHUVLEOH�K\SR[HPLD�
£µ¥®¨´��µ¦Ä®o¥µ�°¦r�·Ã�­�¸¦°¥�r� £µ¥Ä�� ��� �´ÉªÃ¤���
Á�ºÉ°ªnµ£µª³�¸ÊÁ�·��µ��µ¦�¦³�»o�� HQGRWKHOLDO� FHOO� Â¨³�
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FRPSOHPHQW� �ÎµÄ®oÁ�·��µ¦¦ª¤�´ª�°�� QHXWURSKLO� �¸É��
SXOPRQDU\�FDSLOODU\��¼o�iª¥­nª�Ä®�n�°�­�°��¸�n°�µ¦Ä®o
�°¦r�·Ã�­�¸¦°¥�r��µ�­¼��

Ã¦��°��¨oµ¤Á�ºÊ°®µ¥Ä�� �5HVSLUDWRU\�PXVFOH�
GLVHDVH�
� �¨» n¤°µ�µ¦�°�®��´ª� � �6KULQNLQJ� OXQJ��
V\QGURPH��6/6�
� Á�}�£µª³�¸É¡�Å�oÄ��¼o�iª¥�6/(�Ã�¥�¼o�iª¥¤�́¤°̧µ�µ¦
Á®�ºÉ°¥Áª¨µ°°�Â¦�� Á¤ºÉ°�¦ª�£µ¡¦´�­¸�¦ª�°��³Å¤n¡�
�ªµ¤�·����·Ä�� OXQJ� SDUHQFK\PD� �¸É°�·�µ¥°µ�µ¦�°��
�¼o�iª¥� Â�n�³¡�ªnµ��µ��°��°��´Ê�­°��oµ�Á¨È�¨�� Â¨³�
¤¸�µ¦¥��´ª�°��³�´�¨¤�´Ê�­°��oµ�®¦º°�oµ�Ä��oµ�®�¹É���
¦ nª¤�´�¤¸� DWHOHFWDVLV� �¦·Áª��µ¥�°�Å�o� ¤¸¦µ¥�µ�
�µ��µ¦�¦ª�£µ¡¦´�­¸�¦ª�°�¡�ªnµ� ¤¸�µ¦¥��´ª�°�

�³�´�¨¤Ä��¼o�iª¥� 6/(� Å�o�¦³¤µ�¦o°¥¨³� ����� � �µ¦
�¦ª�­¤¦¦�£µ¡�°�¡�¨´�¬�³�°�� UHVW U LF W LYH��
SDWWHUQ�£µª³�¸Ê�o°�Â¥��µ��UHVWULFWLYH�OXQJ�GLVHDVH��¸ÉÁ�·�
�µ��GLIIXVH�OXQJ�SDUHQFK\PD���µ¦µ��¸É������¼o�iª¥�¨»n¤�¸Ê
�³¤¸�ªµ¤�·����·�´�Á���°��OXQJ�SDUHQFK\PD��µ�£µ¡
¦´�­¸�¦ª�°�� Â¨³Å¤n¡�ªnµ¤¸� UHVSLUDWRU\� ZHDNQHVV� �µ�
�µ¦�¦ª�­¤¦¦�£µ¡�°����o°¤¼¨Á�¸É¥ª�´�¡¥µ�·�ÎµÁ�·��°��
£µª³�¸Ê¥�́Å¤n�¦µ���́Á���Â�nÁ�ºÉ°ªnµÁ�·��µ�£µª³��GLDSKUDJ�
PDWLF� G\VIXQFWLRQ� � Ã�¥¡�ªnµ¤´�Å¤n¤¸°µ�µ¦°n°�Â¦��°�
�¨oµ¤Á�ºÊ°°ºÉ�¦nª¤�oª¥���������
� �µ¦¦´�¬µ�¼ o� iª¥�µ�¦µ¥�°�­�°��n°�°¦r�·Ã���
­�¸¦°¥�r��Ã�¥¡�ªnµ¤¸°µ�µ¦Á®�ºÉ°¥¨�¨��Â¨³­¤¦¦�£µ¡
�°�£µ¥®¨´��µ��µ¦¦´�¬µ�¸�¹Ê�� � °¥nµ�Å¦�È�µ¤Â¤o�¼o�iª¥
�³Å¤n�°�­�°��n°�µ¦¦´�¬µ� Á¤ºÉ°�·��µ¤�n°Å�� �¼o�iª¥¤´��
¤°̧µ�µ¦�µ��¨·�·��n°��oµ����¸É�°µ�µ¦Å¤nÁ¨ª¨��ªnµÁ�·¤Â¤o
Áª¨µ�³�nµ�Å�8

�����������������������������������������
�µ¦µ��¸É���� Á�¦¸¥�Á�¸¥�� UHVWULFWLYH� OXQJ� GLVHDVH� �¸ÉÁ�·��µ�� UHVSLUDWRU\� PXVFOH� ZHDNQHVV� �´�� LQWHUVWLWLDO� OXQJ��
� � � GLVHDVH��

� 5HVSLUDWRU\�PXVFOH�ZHDNQHVV� ,QWHUVWLWLDO�OXQJ�GLVHDVH

/XQJ�FRPSOLDQFH� 1RUPDO�RU��PLOGO\�UHGXFHG� 5HGXFHG

'\VSQHD� 0D\�EH�ZRUVH�LQ�VXSLQH�SRVLWLRQ�� 1RW�SRVLWLRQDO�UHODWHG
� �RUWKRSQHD��

&;5� &OHDU�OXQJ�ŞHOGV�RU�EDVLODU�� %LODWHUDO�ORZHU�UHWLFXORQRGXODU�LQŞOWUDWLRQ
� DWHOHFWDVLV������������

'/&2� 1RUPDO�RU�VOLJKWO\�UHGXFHG� 5HGXFHG

'/&2�9$� 1RUPDO�RU�VOLJKWO\�UHGXFHG� 5HGXFHG

59�7/&� 2IWHQ�PDUNHGO\�HOHYDWHG� 9DULDEOH

0,3��0(3� 5HGXFH� 1RUPDO
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� ���6LHJHO�0��/HH�6/��7KH�HSLGHPLRORJ\�RI�V\VWHPLF�
OXSXV�HU\WKHPDWRVXV��6HPLQ�$UWKULWLV�5KHXP�������
�������

� ���/DP�*�� 3HWUL� 0�� $VVHVVPHQW� RI� V\VWHPLF� OXSXV�
HU\WKHPDWRVLV��&OLQ�([S�5KHXPDWRO����������6����
6����

� ���*ODGPDQ�'��8URZLW]�0%��6\VWHPLF� OXSXV�HU\WKH�
PDWRVXV��&OLQLFDO�IHDWXUHV��5KHXPDWRORJ\��/RQGRQ�
�������������

� ���$ODUFRQ�*6�� )ULHGPDQ� $:�� 6WUDDWRQ� .9�� HW� DO��
6\VWHPLF� OXSXV� HU\WKHPDWRVXV� LQ� WKUHH� HWKQLF�
JURXSV�� ,LL�� $� FRPSDULVRQ� RI� FKDUDFWHULVWLFV� HDUO\�
LQ�WKH�QDWXUDO�KLVWRU\�RI�WKH�/80,1$�FRKRUW��/XSXV�
LQ�0LQRULW\�3RSXODWLRQV��1DWXUH�YV�1XUWXUH��/XSXV�
����������������

� ���$EX�VKDNUD�0�� 8URZLW]�0%��*ODGPDQ�''�� HW� DO��
0RUWDOLW\�VWXGLHV�LQ�V\VWHPLF�OXSXV�HU\WKHPDWRVXV��
5HVXOWV� IURP� D� VLQJOH� FHQWHU�� &DXVHV� RI� GHDWK���
-�5KHXPDWRO���������������

� ���*RRG� -7� -U�� .LQJ� 7(�� $QWRQ\� 9%�� 6DKQ� 6$���
/XSXV� SOHXULWLV�� &OLQLFDO� IHDWXUH� DQG� SOHXUDO� şXLG�
FKDUDFWHULVWLFV�ZLWK�VSHFLDO�UHIHUHQFH�WR�SOHXUDO�şXLG�
DQWLQXFOHDU�DQWLERGLHV��&KHVW����������������

� ���5RWKŞHOG� � 1)�� &DUGLRSXOPRQDU\� PDQLIHVWDWLRQV��
,Q�� 7KH�&OLQLFDO�0DQDJHPHQW� RI� 6\VWHPLF� /XSXV��
(U\WKHPDWRVXV��6FKXU��3+��(G���*UXQH�DQG�6WUDW�
WRQ��2UODQGR������

� ���0XULQ�6��ZLHGHPDQQ�+3��0DWWKD\�5$��3XOPRQDU\�
PDQLIHVWDWLRQV� RI� 6/(�� &OLQ� &KHVW� 0HG� ������
����������

� ���1D\ORU�%��&\WRORJLFDO�DVSHFWV�RI�SOHXUDO��SHULWRQHDO�
DQG�SHULFDUGLDO� şXLGV� IURP�SDWLHQWV�ZLWK� V\VWHPLF�
OXSXV�HU\WKHPDWRVXV��&\WRSDWKRORJ\�������������

�����7RZRUDNXO� 7�� .DVLWDQRQ� 1�� 6XNLWDZXW�:�� HW� DO���
8VHIXOQHVV�RI�SOHXUDO�HIIXVLRQ�DQWLQXFOHDU�DQWLERGLHV�
LQ�WKH�GLDJQRVLV�RI� OXSXV�SOHXULWLV��/XSXV�2FWREHU�
����������������

�����-RVHSK� -�� 6DKQ� 6$�� &RQQHFWLYH� WLVVXH� GLVHDVHV��
DQG�WKH�SOHXUD��&KHVW������������������

�����7XUQHU�6WRNHV�/��7XUQHU�:DUZLFN�0�� ,QWUDWKRUDFLF�
PDQLIHVWUDWLRQV� RI� 6/(�� &OLQ� 5KHXP� 'LV� �������
���������

�����+XQGHU�**��0F'XIŞH�)&��+HSSHU�1*��3OHXUDO�şXLG�
FRPSOHPHQW�LQ�V\VWHPLF�OXSXV�HU\WKHPDWRVXV�DQG�
UKHXPDWRLG�DUWKULWLV��$QQ�,QWHUQ�0HG��������������
���

�����0DWWKD\�5$��6FKZDU]�0,��3HWW\�7/��HW�DO��3XOPRQDU\�
PDQLIHVWDWLRQ� RI� V\VWHPLF� OXSXV� HU\WKHPDWRVXV��
5HYLHZ�RI�WZHOYH�FDVHV�RI�DFXWH�OXSXV�SQHXPRQLWLV��
0HGLFLQH��%DOWLPRUH�������������������

�����0\HUV� 6$�� 3RGF]DVNL� (�� )UHHVH�8�� $FXWH� OXSXV�
SQHXPRQLWLV�LQ�WKH�SXHUSHULXP��$�FDVH�UHSRUW�DQG�
OLWHUDWXUH�UHYLHZ��-�5HSURG�0HG����������������

�����&U\HU�3(��.LVVDQH�-0��6\VWHPLF�OXSXV�HU\WKHPDWR�
VXV�ZLWK�SRVW�SDUWXP�SXOPRQDU\�GLVHDVH��$P�-�0HG�
���������������������

�����4XLVPRULR� )3� -U�� 3XOPRQDU\� PDQLIHVWDWLRQV� RI��
V\VWHPLF�OXSXV�HU\WKHPDWRVXV��,Q��:DOODFH�'-��+DKQ�
%0�� HLWRUV�� 'XERLVu� /XSXV� (U\WKHPDWRVXV�� )LIWK�
(GLWRQ��:LOOLDPV�	�:LONLQV��������������

�����0HPHW�%��*LQ]OHU�(0��3XOPRQDU\�PDQLIHVWDWLRQ�RI�
V\VWHPLF� OXSXV�HU\WKHPDWRVXV��6HPLQ�5HVSLU�&ULW�
&DUH�0HG�����������������

�����6DQWRV�2FDPSR� $6�� 0DQGHOO� %)�� )HVVOHU� %-��
$OYHRODU�KHPRUUKDJH�LQ�V\VWHPLF�OXSXV�HU\WKHPD�
WRVXV��SUHVHQWDWLRQ�DQG�PDQDJHPHQW��&KHVW�������
������������
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�����������%DULOH� /$�� -DUD� /-�� 0HGLQD�5RGULJXH]� )�� HW� DO���
3XOPRQDU\�KHPRUUKDJH� LQ�V\VWHPLF� OXSXV�HU\WKH�
PDWRVXV��/XSXV���������������

�����(ULFNVRQ�5:��)UDQNOLQ�:$��(POHQ�:��7UHDWPHQW�RI�
KHPRUUKDJLF� OXSXV�SQHXPRQLWLV�ZLWK� SODVPDSKHU�
HVLV��6HPLQ�$UWKULWLV�5KHXP������������������

�����6FKZDE�(3��6FKXPDNHU�+5��)UHXQGOLFK�%��HW�DO��
3XOPRQDU\�DOYHRODU�KHPRUUKDJH�LQ�V\VWHPLF�OXSXV�
HU\WKHPDWRVXV��6HPLQ�$UWKULWLV�5KHXP������� ����
8����

�����6DQWRV�2FDPSR� $6�� 0DQGHOO� %)�� )HVVOHU� %-��
$OYHRODU�KHPRUUKDJH�LQ�V\VWHPLF�OXSXV�HU\WKHPD�
WRVXV��SUHVHQWDWLRQ�DQG�PDQDJHPHQW��&KHVW�������
������������

�����2QRPXUD�.��1DNDWD�+��7DQDND�<��HW�DO��3XOPRQDU\�
KHPRUUKDJH�LQ�SDWLHQWV�ZLWK�V\VWHPLF�OXSXV�HU\WKH�
PDWRVXV��-�7KRUDF�,PDJLQJ���������������

�����7HQFK�&��%HQWOH\�'��9OHFN�9��HW�DO��$HURELF�ŞWQHVV��
IDWLJXH�� DQG� SK\VLFDO� GLVDELOLW\� LQ� V\VWHPLF� OXSXV�
HU\WKHPDWRVXV��-�5KHXPDWRO�����������������

�����.HDQH�03��/\QFK�-3�,,,��3OHXURSXOPRQDU\�PDQLIHVWD�
WLRQV�RI�V\VWHPLF�OXSXV�HU\WKHPDWRVXV��7KRUD[�������
���������������

�����=DPRUD�05��:DUQHU�0/��7XGHU�5��HW�DO��'LIIXVH�
DOYHRODU�KHPRUUKDJH�DQG�V\VWHPLF�OXSXV�HU\WKHPD�
WRVXV��FOLQLFDO�SUHVHQWDWLRQ��KLVWRORJ\��VXUYLYDO��DQG�
RXWFRPH��0HGLFLQH��%DOWLPRUH�������������������

�����/DZUHQFH��(&��6\VWHPLF�OXSXV�HU\WKHPDWRVXV�DQG�
WKH�OXQJ��,Q��6\VWHPLF�/XSXV�(U\WKHPDWRVXV��/DKLWD��
5*��(G���-RKQ�:LOH\�DQG�6RQV��1HZ�<RUN������

�����:LHGHPDQQ�+3��0DWWKD\�5$��3XOPRQDU\�PDQLIHV�
WDWLRQV�RI�V\VWHPLF�OXSXV�HU\WKHPDWRVXV��-�7KRUDF�
,PDJLQJ��������������

�����:HLQULE�/��6KDUPD�23��4XLVPRULR�)3�-U���$�ORQJ�
WHUP�VWXG\�RI� LQWHUVWLWLDO� OXQJ�GLVHDVH� LQ�V\VWHPLF�

OXSXV�HU\WKHPDWRVXV��6HPLQ�$UWKULWLV�5KHXP�������
���������

�����(LVHQEHUJ�+��'XERLV�(/��6KHUZLQ�53��HW�DO��'LIIXVH�
LQWHUVWLWLDO�OXQJ�GLVHDVH�LQ�V\VWHPLF�OXSXV�HU\WKHPD�
WRVXV��$QQ�,QWHUQ�0HG����������������

�����6ZLJULV�--��)LVFKHU�$��*LOOHV�-��HW�DO��3XOPRQDU\�DQG�
WKURPERWLF�PDQLIHVWDWLRQ�RI�V\VWHPLF�OXSXV�HU\WKH�
PDWRVXV��&KHVW������������������

�����2UHQV�-%��0DUWLQH]�)-��/\QFKLOO�-3��3OHXURSXOPRQDU\�
PDQLIHVWDWLRQV� RI� V\VWHPLF� OXSXV� HU\WKHPDWRVXV��
5KHXPD�'LV�&OLQ�1RUWK��$P�����������������

�����7HLWHO� $'�� 0DFNHQ]LH� 5�� 6WHUQ� 5�� 3DJHW� 6$���
/DU\QJHDO� LQYROYHPHQW� LQ� V\VWHPLF� OXSXV� HU\WKH�
PDWRVXV��6HPLQ�$UWKULWLV�5KHXP��������������������

�����.DULP�$��$KPHG�6��6LGGLTXL�5��HW�DO��6HYHUH�XSSHU�
DLUZD\� REVWUXFWLRQ� IURP� FULFRDU\WHQRLGLWLV� DV� WKH�
VROH�SUHVHQWLQJ�PDQLIHVWDWLRQ�RI�D�V\VWHPLF�OXSXV�
HU\WKHPDWRVXV�şDUH��&KHVW�����������������

�����$EUDPVRQ�6%��'REUR� -��(EHUOH�0$��HW�DO��$FXWH�
UHYHUVLEOH�K\SR[HPLD�LQ�V\VWHPLF�OXSXV�HU\WKHPD�
WRVXV��$QQ�,QWHUQ�0HG�����������������

�����6LPRQVRQ�-6��6FKLOOHU�1%��3HWUL�0��+HOOPDQQ�'%��
3XOPRQDU\�K\SHUWHQVLRQ�LQ�V\VWHPLF�OXSXV�HU\WKH�
PDWRVXV��-�5KHXPDWRO�������������������

�����:LQVORZ�70��2VVLSRY�0$��)D]LR�*3��HW�DO��)LYH�
\HDU�IROORZ�XS�VWXG\�RI�WKH�SUHYDOHQFH�DQG�SURJUHV�
VLRQ�RI�SXOPRQDU\�K\SHUWHQVLRQ�LQ�V\VWHPLF�OXSXV��
HU\WKHPDWRVXV��$P�+HDUW�-�����������������

�����-RKQVRQ� 65�� *ODGPDQ� ''�� 8URZLW]� 0%�� HW� DO���
3XOPRQDU\�K\SHUWHQVLRQ�LQ�V\VWHPLF�OXSXV��/XSXV�
���������������

�����$WKLYHHUDUDPDSDQGLDQ�3UDEX�� .LUDQ�3DWHO�� &KHH�
6HQJ�<HH��HW��DO��3UHYDOHQFH�DQG�ULVN�IDFWRUV�IRU�
SXOPRQDU\� DUWHULDO� K\SHUWHQVLRQ� LQ� SDWLHQWV� ZLWK�
OXSXV��5KHXPDWRORJ\������������������
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�����0XULQ�6��:LHGHPDQQ�+3��0DWWKD\�5$��3XOPRQDU\�
PDQLIHVWDWLRQV� RI� V\VWHPLF� OXSXV� HU\WKHPDWRVXV��
&OLQ�&KHVW�0HG�����������������

�����0L\DPRWR� 6�� 1DJD\D� 1�� 6DWRK� 7�� HW� DO��&OLQLFDO��
FRUUHODWHV� DQG� SURJQRVWLF� VLJQLŞFDQFH� RI� VL[�PLQ�
XWH� ZDON� WHVW� LQ� SDWLHQWV� ZLWK� SULPDU\� SXOPRQDU\�
K\SHUWHQVLRQ�� FRPSDULVRQ� ZLWK� FDUGLRSXOPRQDU\�
H[HUFLVH�WHVWLQJ��$P�-�5HVSLU�&ULW�&DUH�0HG�������
�����������

�����0F*RRQ�0��*XWWHUPDQ�'��6WHHQ�9��HW�DO��6FUHHQLQJ��
HDUO\�GHWHFWLRQ��DQG�GLDJQRVLV�RI�SXOPRQDU\�DUWHU\�
K\SHUWHQVLRQ��&KHVW�����������6XSSO����6���6�

�����4XLVPRULR� )3� -U�� 6KDUPD� 2�� .RVV� 0�� HW� DO���
,PPXQRSDWKRORJLF� DQG� FOLQLFDO� VWXGLHV� LQ� SXOPR�
QDU\�K\SHUWHQVLRQ�DVVRFLDWHG�ZLWK�V\VWHPLF�OXSXV��
HU\WKHPDWRVXV�� 6HPLQ� $UWKULWLV� 5KHXP� ������
����������

�����5XELQ�/$��*HUDQ�$��5RVH�7+��HW�DO��$�IDWDO�SXOPRQDU\�
FRPSOLFDWLRQ�RI�OXSXV�LQ�SUHJQDQF\��$UWKULWLV�5KHXP�
���������������

�����5RQFRURQL� $-�� $OYDUH]�&��0ROLQDV� )�� 3OH[RJHQLF�
DUWHULRSDWK\� DVVRFLDWHG�ZLWK� SXOPRQDU\� YDVFXOLWLV�
LQ�V\VWHPLF�OXSXV�HU\WKHPDWRVXV��5HVSLUDWLRQ�������
��������

�����*DOLH�1��*KRIUDQL�+$��7RUELFNL�$��HW�DO��6LOGHQDŞO�
FLWUDWH�WKHUDS\�IRU�SXOPRQDU\�DUWHULDO�K\SHUWHQVLRQ��
1�(QJO�-�0HG�������������������

�����&HUYHUD�5��.KDPDVKWD�0$��)RQW�-��HW�DO��6\VWHPLF�
OXSXV� HU\WKHPDWRVXV�� FOLQLFDO� DQG� LPPXQRORJLF�

SDWWHUQV�RI�GLVHDVH�H[SUHVVLRQ�LQ�D�FRKRUW�RI�������
SDWLHQWV��7KH�(XURSHDQ�:RUNLQJ�3DUW\�RQ�6\VWHPLF�
/XSXV�(U\WKHPDWRVXV��0HGLFLQH��%DOWLPRUH��������
����������

�����0DUWLQH]�7DERDGD�90��%ODQFR�5��$UPRQD�-��)HUQDQ�
GH]�6XHLUR�-/��HW�DO��$FXWH�UHYHUVLEOH�K\SR[HPLD�LQ�
V\VWHPLF�OXSXV�HU\WKHPDWRVXV��D�QHZ�V\QGURPH�RU�
DQ�LQGH[�RI�GLVHDVH�DFWLYLW\"�/XSXV����������������

�����5XELQ�/$��8URZLW]�0%��6KULQNLQJ�OXQJ�V\QGURPH�LQ�
6/(��D�FOLQLFDO�SDWKRORJLF�VWXG\��-�5KHXPDWRO�������
���������

�����+DUG\�.��+HUU\� ,��$WWDOL�9��HW�DO��%LODWHUDO�SKUHQLF�
SDUDO\VLV�LQ�D�SDWLHQW�ZLWK�V\VWHPLF�OXSXV�HU\WKHPD�
WRVXV��&KHVW������������������

�����/LFKWPDQ�0$�� 6KDIHU� -$�� )HOJDU� 5(��:DQJ� 1��
/LFKWPDQuV�$WODV�RI�+HPDWRORJ\��7KH�0F*UDZ�+LOO�
&RPSDQLHV��������1<��86$�

�����,PDJLQJ� &RQVXOW� >KRPHSDJH� RQ� WKH� ,QWHUQHW@��
0DU\ODQG�� ,PDJLQJ� &RQVXOW� &XVWRPHU� 6XSSRUW��
(OVHYLHU�,QF���F�����>FLWHG������1RY���@��$YDLODEOH�
IURP�� KWWS���LPDJLQJ�FRQVXOW�FRP�LPDJH�FDVH�G[�
&KHVW"WLWOH ,QWHUVWLWLDO� /XQJ� 'LVHDVH� LQ� 6\VWHPLF�
/XSXV� (U\WKHPDWRVXV	LPDJH ŞJ�	ORFDWRU JU�	SL
L 6��������������������

�����/DODQL� 7$�� +DWŞHOG� *$�� ,PDJLQJ� ŞQGLQJV� LQ��
V\VWHPLF�OXSXV�HU\WKHPDWRVXV��5DGLRJUDSKLFV�������
�����������
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�Îµ�´�Â�nÅ¤n�´Ê�®¤�� �³Á®¨º°�µ�­nª�­���·É�°¥¼nÄ�°ª´¥ª³
�nµ�Ç�
� �µ¦�·�Á�ºÊ°Â��Â¡¦n�¦³�µ¥¡�Å�oÄ��¼o�¹É�£¼¤·�»o¤�´�
��¡¦n°���ÎµÄ®oÅ¤n­µ¤µ¦��ª��»¤Á�ºÊ°Ã¦�ÅªoÅ�o�Å�oÂ�n��¼o�iª¥�
$,'6��¸É�&'�������Á�¨ r̈�¨��¤¤������¼o¦�́�µ¦�¨¼��nµ¥°ª¥́ª³�
�µ¦Å�o¦´�¥µ­�¸¦°¥�r�®¦º°�71)�LQKLELWRU�����Â¨³Á�È��µ¦��
�µ�¦µ¥Á�·�£¼¤·�»o¤�´��ÎÉµ¨�£µ¥®¨´���ÎµÄ®oÁ�ºÊ°�¸ÉÁ�¥­���·É�
°¥¼n�ÎµÁ¦·��¹Ê���

� �µ¦�·�Á�ºÊ°�¸Ê�³Á�}�°¥nµ�¦ª�Á¦ÈªÂ¨³¦»�Â¦��¤¸°µ�µ¦�
Å�oÂ�n�Å�o�°n°�Á¡¨¥̧�Á�ºÉ°°µ®µ¦��ÎÊµ®��́¨���¦ª�¦nµ��µ¥°µ��
¡��´�Â¨³¤oµ¤Ã�� � �n°¤�ÎÊµÁ®¨º°�Ã�� Ä��µ�¦µ¥°µ�¡��
Â�¨�¦·Áª�Á¥ºÉ°�»�nµ�Ç� ®¦º°�»n¤�¨oµ¥®¼��oµª­»��¸É�·ª®�´��
�¨�¦ª��µ�®o°���·�´�·�µ°µ�¡��DQHPLD��SDQF\WRSHQLD��
DONDOLQH�SKRVSKDWDVH�­¼�����ODFWDWH�GHK\GURJHQDVH�­¼�����
Â�nÅ¤n�ÎµÁ¡µ³��́�µ¦�·�Á�ºÊ°�¸Ê�£µ¡�nµ¥¦�́­�̧¦ª�°�°µ����·
®¦º°¡�� GLIIXVH� UHWLFXORQRGXODU� LQŞOWUDWHV� ¦µ¥�¸É¦»�Â¦�
�³¤¸¦³���µ¦®µ¥Ä�¨o¤Á®¨ªÂ¨³£µª³� VHSVLVÅ�o� �oµ�´�
�·Ê�Á�ºÊ°�µ�Å��¦³�¼�®¦º°Á�ºÊ°Á¥ºÉ°°ºÉ��¸É�·�Á�ºÊ°�³¡�� \HDVW�
�Îµ�ª�¤µ�Ä�Á�¨¨r�PDFURSKDJH��¦�¸�¸ÉÁ�}�¤µ�°µ�Á®È��
Á�ºÊ°¦µ�Îµ�ª�¤µ�°¥¼nÄ�Á�ºÊ°Á¥ºÉ°�µ¥� Ã�¥¤´�Å¤n¡�� JUDQX�
loma
� �¼o�iª¥�µ�¦µ¥°µ�¤�̧µ¦�ÎµÁ�·�Ã¦��¸É�oµ�ªnµ��º°¤Á̧¡¥̧�
Å�o�ÎÉµÇ� Á�ºÉ°°µ®µ¦� � �ÎÊµ®�´�¨�� °µ�µ¦�°�� °ª´¥ª³�nµ�Ç��
�¸É¤¸�µ¦�·�Á�ºÊ°� �µ¦�¦ª��·Ê�Á�ºÊ°�³¥´�¡�� ZHOO�IRUPHG��
HSLWKHOLRLG�JUDQXORPDV��Ã�¥�¸É¡�Á�ºÊ°¦µ�o°¥¤µ���´Ê��¸Ê�¹Ê�
°¥¼n�´�£¼¤·�»o¤�´��¸É�¼����°��¼o�iª¥
� �µ¦�·�Á�ºÊ°Â��Â¡¦n�¦³�µ¥� °µ�¤¸�¨�n°°ª´¥ª³
�nµ�Ç����Å�oÂ�n

�n°¤®¤ª�Å�� �� �oµÁ�·��µ¦�Îµ¨µ¥�°��n°¤®¤ª�Å��´Ê�
­°��oµ���³�ÎµÄ®oÁ�·��$GGLVRQuV�GLVHDVH�
°µ�µ¦�º°�IDWLJXH��RUWKRVWDWLF�K\SRWHQ�
VLRQ�� YRPLWLQJ�� K\SHUNDOHPLD�� K\SR�
QDWUHPLD�� HRVLQRSKLOLD� Â¨³� &7� VFDQ�
¡��n°¤®¤ª�Å�Ã��¹Ê�¤µ�� Â¨³¤´�¡��
QHFURVLV�RI�FHQWUDO�DUHD���µ��¦´Ê��¼o�iª¥
¤µ�oª¥�µ¦�·�Á�ºÊ°�¸É�n°¤®¤ª�Å�Á¡¸¥�
�ÎµÂ®�n�Á�¸¥ª�ÈÅ�o�

¦³���µ�Á�·�°µ®µ¦� �� ¡��n°¥Ä®o�¼o�iª¥� $,'6� °µ�¤¸
°µ�µ¦�o°�Á­¥̧���ª��o°���¤´�Å¤nÅ�o¦�́�µ¦
ª·�·��¥́¥�Áªo�¤�̧µ¦��́�·Ê�Á�ºÊ°¦³®ªnµ��µ¦
­n°��¨o°�¨ÎµÅ­oÄ®�n¡�Â�¨�®¦º°�µ��µ¦
�nµ�´�¨ÎµÅ­o�³¨»�
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¦³���µ�Á�·��{­­µª³���¤¸¦µ¥�µ�ªnµ�ÎµÄ®oÁ�·��WHVWLFXODU�
DEVFHVV��SURVWDWLF�DEVFHVV��HSLGLG\PL�
WLV��SHQLOH�OHVLRQV��EODGGHU�XOFHUDWLRQV��
ª·�·��´¥¥µ��¤´�¡��µ��µ¦�´��·Ê�Á�ºÊ°

¦³���¦³�¼�Â¨³�o°���¤¸¦µ¥�µ�ªnµ�ÎµÄ®oÁ�·��o°°´�Á­��·�
Á�ºÊ°�®¦º°��·�Á�ºÊ°Ä��¦³�¼�Å�o

¨·Ê�®´ªÄ����������µ¦�·�Á�ºÊ°¦µ�¸É¨·Ê�®´ªÄ�¡�Å�o�o°¥¤µ��Â¨³
ª·�·��´¥¥µ�� °µ�¤¸°µ�µ¦�°�� HPEROLF�
SKHQRPHQRQ� Â¨³¤´��¼�ª·�·��´¥ªnµÁ�}��
FXOWXUH�QHJDWLYH�HQGRFDUGLWLV

¦³���¦³­µ�����ÎµÄ®oÁ�·�Á¥ºÉ°®»o¤­¤°�°´�Á­�Á¦ºÊ°¦´��®¦º°
�o°� eÄ�­¤°�� ¤¸°µ�µ¦�ª�«¸¦¬³� �¹¤
¨��Á­o��¦³­µ�­¤°��·����·��°µ�¤¸�µ¦
°´�Á­��°��EDVLODU�PHQLQJHV�Â¨³�ÎµÄ®o
Á�·��FRPPXQLFDWLQJ�K\GURFHSKDOXV��µ¦
�¦ª��05,��³¡��VPDOO�ULQJ�HQKDQFLQJ�
OHVLRQV� �¸ÉÁ¥ºÉ°®»o¤­¤°�� � Á�ºÊ°­¤°�� ®¦º°
Å�­´�®¨´�� �µ¦�¦ª��ÎÊµÅ�­´�®¨´��³¡�
Ã�¦�¸�­¼�� �ÎÊµ�µ¨�ÎÉµ� � Â¨³Á¤È�Á¨º°��µª
��·��PRQRQXFOHDU�Á¡·É¤�¹Ê��Á�n�Á�¸¥ª�´�
�µ¦�·�Á�ºÊ°ª´�Ã¦�Â¨³¦µ°ºÉ�Ç� �¸ÉÁ¥ºÉ°®»o¤
­¤°���

�µ¦ª·�·��´¥��GLDJQRVLV�
� �µ¦ª·�·��´¥¤µ�¦�µ��º°� �µ¦Á¡µ³Á�ºÊ°¦µ�¹Ê��µ�
Á�ºÊ°Á¥ºÉ°�®¦º°­µ¦�ÎÊµ�°�¦nµ��µ¥�®¦º°�µ¦Á®È�����ª́Á�ºÊ°¦µ�oª¥
�¨o°��»¨�¦¦«�r� � ­nª��µ¦�¦ª��µ��¸Ã¦Ã¨¥¸Â¨³Â°��·Á���
¤¸­nª��nª¥Ä��µ¦ª·�·��´¥Ä��µ��¦�¸

�µ¦Á¡µ³Á�ºÊ°Â¨³�µ¦�¦ª��µ�¡¥µ�·ª·�¥µ��FXOWXUH�DQG�
KLVWRSDWKRORJ\�
� +�� FDSVXODWXP� Å¤nÄ�nÁ�ºÊ°�¦³�Îµ�·É�� �FRORQL]DWLRQ��
Ä��µ�Á�·�®µ¥Ä�� �µ¦�¦ª�Á¡µ³Á�ºÊ°�¹Ê�Á�}��µ¦¥º�¥´�ªnµ
¤¸�µ¦�·�Á�ºÊ°Â�n�°�� � ­·É�­n��¦ª�°µ�Å�o�µ�Á­¤®³� � �ÎÊµ

¨oµ�®¨°�¨¤�»�¨¤� ®¦º°Á�ºÊ°Á¥ºÉ°�nµ�Ç� �µ¦Á¡µ³Á�ºÊ°�Îµ���
6DERXUDXGuV� GH[WURVH�DJDU� � °��¸É°»�®£¼¤·� ��� ï&� ��¹É�
°µ�Ä�oÁª¨µ�µ��¹�� �� ­´��µ®r� Ã�¥�³�¹Ê�Á�}��¨»n¤Á�ºÊ°¦µ­¸
�µª��ÎÊµ�µ¨°n°��¨´�¬�³�¨oµ¥�»¥ jµ¥��

� ­nª��µ¦�¦ª��µ�¡¥µ�·ª·�¥µ��¤�́Å¤n¡�Á�ºÊ°Ä�Á­¤®³�
Â�n°µ��¦ª�¡�Å�o�µ�Á�ºÊ°Á¥ºÉ°���ÎÊµ¨oµ��°���®¦º°Å��¦³�¼��
Ã�¥�³Á®È�Á�ºÊ°¦µ¨´�¬�³�XQLIRUP������PP�RYDO�QDUURZ�
EDVHG� EXGGLQJ� \HDVWV� ¥¸­�r�¸ÉÁ®È��µ��µ¦¥o°¤�+	(��³
¤¸��µ�Á¨È�Â¨³�¼¥µ���µ¦¥o°¤�*06�®¦º°�SHULRGLF�DFLG�
6FKLII�VWDLQV��nª¥Ä®oÁ®È�Á�ºÊ°¦µ�´�Á���¹Ê���

�µ¦�¦ª��µ��¸Ã¦Ã¨¥¸��VHURORJ\�
� ¤�̧µ¦�¦ª�®µÂ°��·�°�­̧°���·��¸ÉÄ�o­Îµ®¦�́ª·�·��¥́�
KLVWRSODVPRVLV��º°�FRPSOHPHQW�Ş[DWLRQ� �&)�� WHVW�Â¨³�
LPPXQRGLIIXVLRQ��,'��WHVW�8���µ¦�¦ª��&)�DQWLERG\�WHVW�
¡�� IRXUIROG� ULVLQJ� �nª¥¥º�¥´��µ¦ª·�·��´¥� ­nª��µ¦¡���
WLWHU�!�������Á¡¸¥��¦´Ê�Á�¸¥ª�´Ê��n��°�ªnµ�nµ�³¤¸�µ¦�·�Á�ºÊ°��
°¥nµ�Å¦�È�µ¤� &)� DQWLERG\� ­µ¤µ¦���°¥¼nÅ�o�µ�Á�}��e��
Â¨³¤¸�¨�ª�¨ª�Å�o�µ��µ¦°´�Á­�Â��� JUDQXORPD� °ºÉ�Ç�
�¦µ��·�°ºÉ��� ª´�Ã¦��� VDUFRLGRVLV�� ¤³Á¦È��n°¤�ÎÊµÁ®¨º°���
�µ¦¡�Â°��·�°�¸¦³�´��o°¥Ç� °µ�Á�}��µ�Á�¥­´¤�´­Á�ºÊ°
�µ�¤µÂ¨oª
� �µ¦�¦ª�� ,'� WHVW� Á�}��µ¦®µ�0�Â¨³�+�SUHFLSLWLQ�
EDQG� � Ã�¥� �0� EDQG� ¡�Å�o¦o°¥¨³� ��� �°��µ¦�·�Á�ºÊ°
Á�¸¥�¡¨´��Â¨³�³Á�·��¹Ê������­´��µ®r®¨´�Å�o¦´�Á�ºÊ°��Â�n�³
�¦ª�¡�Å�o�n°¥�ªnµÄ��µ¦�·�Á�ºÊ°Â��Á¦ºÊ°¦�́�Â¨³��°¥¼n�µ�
®¨µ¥Á�º°�®¨´��µ�®µ¥�µ��µ¦�·�Á�ºÊ°Â¨oª��­nª��+�EDQG�
�´Ê�¤¸�ªµ¤­Îµ�´��o°¥�¡�Å�oÄ��µ¦�·�Á�ºÊ°Â��Á¦ºÊ°¦´�� ®¦º°
Â��Á�¸¥�¡¨´��¸É¦»�Â¦��Â¨³�³�o°��¦ª�¡��0�EDQG�¦nª¤
�oª¥Á­¤°��,'�WHVW��¸Ê¤¸�ªµ¤�ÎµÁ¡µ³¤µ��ªnµ�&)�WHVW�
� �o°Á­¸¥�°��µ¦�¦ª�®µÂ°��·�°�¸��º°��ªµ¤Åª�o°¥�
Â¨³�o°�Ä�oÁª¨µ®¨µ¥­�́�µ®r�ªnµ�³�¦ª�¡�Â°��·�°�®̧¦º°
�ªnµ�³¤¸�IRXUIROG�ULVLQJ����¹É��¼o�iª¥�¸É�·�Á�ºÊ°Â��Á�¸¥�¡¨´�
°µ�°µ�µ¦��̧¹Ê�®¦º°Á¨ª¨��n°��¸É�³ª·�·��¥́Å�o��Â¨³°µ��¦ª�
Å¤n¡�Ä��¼o�¸É�·�Á�ºÊ°¦»�Â¦��£¼¤·�»o¤�´��ÎÉµ�®¦º°¤¸Á¡¸¥��n°¤�ÎÊµ
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Á®¨º°��´Êª�°�Ã�� � �´��´Ê��¹�¤¸�¦³Ã¥��rÄ��µ¦ª·�·��´¥�µ¦
�·�Á�ºÊ°Â��Á¦ºÊ°¦�́¤µ��ªnµ��°��µ��¸Ê¥�́Ä�oÄ��µ¦ª·�·��¥́Ä�
­¤°�Å�o�oµ¡���·�·¦·¥µ�°�Â°��·�°�¸�µ��ÎÊµÅ�­´�®¨´���

�µ¦�¦ª�®µÂ°��·Á����DQWLJHQ�GHWHFWLRQ�
� Á�}��µ¦�¦ª�®µ�+�� FDSVXODWXP� SRO\VDFFKDULGH�
DQWLJHQ��oª¥ª·�¸�VDQGZLFK�HQ]\PH�LPPXQRDVVD\��(,$��
­µ¤µ¦��¦ª�Å�o�´Ê�Ä���¦̧¤́��{­­µª³��ÎÊµÅ�­�́®¨�́��µ¦�¦ª�
�³¤¸�ªµ¤Åª¤µ��¹Ê��oµ­n��¦ª��´Ê��{­­µª³Â¨³�¸¦´¤��� � �µ¦
�¦ª��¸Ê¤´�Ä®o�¨�ª�Á¤ºÉ°¤¸�¦·¤µ�Á�ºÊ°¦µ�Îµ�ª�¤µ�� Á�n��
Ä��¼o�iª¥�$,'6� �DQWLJHQXULD� ����� DQWLJHQHPLD� ���������
Ä��¼o�iª¥� QRQ�$,'6��¸É�·�Á�ºÊ°Â��Â¡¦n�¦³�µ¥� �DQWLJHQ�

XULD������DQWLJHQHPLD�����������¼o�iª¥�°�°´�Á­�Â��
Á�¸¥�¡¨´��µ¤®¨´��µ¦­¼��¤­�°¦r�¦·¤µ�¤µ�� �DQWLJHQ�
XULD���������Â�n¤�̧ªµ¤Åª�o°¥­Îµ®¦�́�µ¦�·�Á�ºÊ°�¸ÉÅ¤n¦»�Â¦��
�µ¦�·�Á�ºÊ°Â��Á¦ºÊ°¦´��Â¨³�JUDQXORPDWRXV�PHGLDVWLQLWLV��
� Á�¦¸¥�Á�¸¥��ªµ¤Åª¦³®ªnµ��µ¦�¦ª�Â°��·Á����
�µ¦¥o°¤�µ�¡¥µ�·ª·�¥µ�� �µ¦Á¡µ³Á�ºÊ°� Â¨³�µ¦�¦ª��µ�
�¸Ã¦Ã¨¥¸�Å�o�´��µ¦µ��¸É����� � Ä��µ¦�·�Á�ºÊ°�KLVWRSODVPRVLV�
Â��Á�¥̧�¡¨�́�´Ê��¡��ªµ¤Åª�°��µ¦�¦ª�Â°��·Á���o°¥
�ªnµ¦o°¥¨³� ��� Ä��nª�­°�­´��µ®rÂ¦�� Â¨³Á¡·É¤�¹Ê����¹��
¦o°¥¨³� ��� Á¤ºÉ°Á�oµ­´��µ®r�¸É®�� ­nª��µ¦�·�Á�ºÊ°Â���¹É�
Á�¸¥�¡¨´���Á¦ºÊ°¦´���Â¨³�PHGLDVWLQDO�JUDQXORPD��¡�ªnµ�µ¦
�¦ª��µ��¸Ã¦Ã¨¥¸¤¸�ªµ¤Åª¤µ��¸É­»�

�����7HVW $FXWH�
SXOPRQDU\

6XEDFXWH�
SXOPRQDU\

&KURQLF�
SXOPRQDU\

0HGLDVWLQDO�
JUDQXORPD

3URJUHVVLYH�
GLVVHPLQDWHG

Â°��·Á�� ���� �� ��� ��� ��

�µ¦¥o°¤ ���� ��� �� ��y�� ��
�µ¦Á¡µ³Á�ºÊ° ���� ��� �� ��� ��

�¸Ã¦Ã¨¥¸ ��y������ �� ��� �� ��

�µ¦µ��¸É������µ¦�¦ª�­º��o�Á¡·É¤Á�·¤Á¡ºÉ°�µ¦ª·�·��´¥�KLVWRSODVPRVLV

� ¤¸�¼o��­°�Ä�o�µ¦�¦ª�Â°��·Á��Ä��ÎÊµ¨oµ�®¨°�¨¤�
�»�¨¤Ä��¼o�iª¥� KLVWRSODVPRVLV� ¡�ªnµ¤¸�ªµ¤Åª� ��������
Â�n�´Ê��¸Ê¡��¨�ª�¨ª�Å�o�µ��µ¦�·�Á�ºÊ°¦µ�EODVWRP\FRVLV���
FRFFLGLRLGRP\FRVLV��SHQLFLOOLRVLV���¦³Ã¥��r°�̧Â�n®�¹É��°�
�µ¦�¦ª�Â°��·Á���º°Ä�o�·��µ¤�µ¦¦´�¬µ�����¡�ªnµ�¼o�iª¥
�·�Á�ºÊ°�KLVWRSODVPRVLV�Â��Â¡¦n�¦³�µ¥�»�¦µ¥�³¤¸¦³�´�
Â°��·Á���´Ê�Ä�Á¨º°�� Â¨³�{­­µª³¨�¨�®¨´��µ¦¦´�¬µ�������

Â¨³¦o°¥¨³� ��� � �³�¦ª�¡�¦³�´�Â°��·Á��­¼��¹Ê�Á¤ºÉ°�
¤¸�µ¦�ÎµÁ¦·��°�Á�ºÊ°�ÎÊµ���
� ­Îµ®¦´��µ¦�¦ª�­µ¦¡´��»�¦¦¤��SRO\PHUDVH�FKDLQ�
UHDFWLRQ�� �´Ê�¥´�¤¸�ªµ¤Åª�o°¥� �¹�Ä�oÁ¡¸¥�Á¡ºÉ°¥º�¥´���·�
Á�ºÊ°¦µ�¸É�¹Ê��µ��µ�Á¡µ³Á�ºÊ°Á�nµ�´Ê�

�µ¦¦´�¬µ�
� �µ¦�·�Á�ºÊ°� KLVWRSODVPRVLV� �µ��¦´Ê�­µ¤µ¦�®µ¥
Å�oÁ°�Ã�¥Å¤n�ÎµÁ�}��o°�Ä®o�µ¦¦´�¬µ� Â�n�µ¦�·�Á�ºÊ°Â��
Á�¸¥�¡¨´��¸É¦»�Â¦�� ¦ª¤�¹��µ¦�·�Á�ºÊ°Â��Á¦ºÊ°¦´�� Â¨³Â��
Â¡¦n�¦³�µ¥Á�}�£µª³�¸É¤¸°´��¦µ¥��ÎµÁ�}��o°�¦´�¬µ�oª¥¥µ
�oµ�Á�ºÊ°¦µ�Â�ª�µ��µ¦¦´�¬µÄ�o�µ¤�ÎµÂ�³�Îµ�°��,'6$����

Â¨³� $76��� Á�}�®¨´�� Â�n®¨´��µ��µ��µ¦��¨°���·�­»n¤
�´ª°¥nµ��´Ê�¥´�¤¸�o°¥���¥µ�¸ÉÄ�o¦´�¬µ�KLVWRSODVPRVLV��Å�oÂ�n�
LWUDFRQD]ROH�� DPSKRWHULFLQ� %�� ®¦º°� OLSLG� DPSKRWHULFLQ�
IRUPXODWLRQ� Ã�¥� DPSKRWHULFLQ� %� �º°Á�}�¥µ®¨´�Ä��µ¦
¦´�¬µ¦µ¥�¸É�·�Á�ºÊ°Ä��°�¦»�Â¦�®¦º°Â¡¦n�¦³�µ¥���������LWUD�
FRQD]ROH� Á�}�¥µ�¸ÉÂ�³�ÎµÄ��µ¦�·�Á�ºÊ°�¸ÉÅ¤n¦»�Â¦�� ®¦º°
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Ä�oÁ�}�¥µ¦´��¦³�µ�®¨´��µ�¦´�¬µ��°µ�µ¦Á¦·É¤�¸�¹Ê�Â¨oª��
şXFRQD]ROH� �´Ê�Å�o�¨�o°¥�ªnµ� LWUDFRQD]ROH� Â¨³¤¸Á�ºÊ°
�ºÊ°¥µÅ�o��¥µÄ��¨»n¤�D]ROH�Ä®¤nÇ�Å�oÂ�n�YRULFRQD]ROH�Â¨³�
SRVDFRQD]ROH�¥´�°¥¼nÄ��´Ê��°��µ¦«¹�¬µ

�µ¦¦´�¬µ�DFXWH�SXOPRQDU\�KLVWRSODVPRVLV�Â¨³�GLV�
VHPLQDWHG�KLVWRSODVPRVLV
� �¼o�iª¥�¸É�·�Á�ºÊ°Â��Á�¸¥�¡¨´�­nª�Ä®�nÅ¤n¤¸°µ�µ¦�
®¦º°¤¸°µ�µ¦�o°¥� Â¨³®µ¥Å�oÁ°�Ä�Áª¨µÅ¤n�¸É­´��µ®r��
�´��´Ê�Ä�¦µ¥�¸É°µ�µ¦Á¨È��o°¥�¹��µ��¨µ�� �µ¦¦´�¬µ�¹�¥´�
Å¤n�ÎµÁ�}�� � ¥µ�oµ�Á�ºÊ°¦µ�ª¦Ä®oÄ��¼o�¸É¤¸�µ¦�·�Á�ºÊ°Ä��°�
¦»�Â¦��Ã�¥Â�³�ÎµÄ®o�OLSLG�IRUPXODWLRQ�RI�DPSKRWHULFLQ�%��
����� ¤�������ª´��� �µ�� ���� ­´��µ®r� Â¨oª�¹�Á�¨¸É¥�Á�}���
LWUDFRQD]ROH�����¤���ª´�¨³����¦´Ê�����ª´��Â¨oª�¹�¨�Á®¨º°�
����¤���ª´�¨³�¦´Ê��¦ª¤¦³¥³Áª¨µ¦´�¬µ�´Ê�®¤�����­´��µ®r��
­µ¤µ¦�Ä�o�DPSKRWHULFLQ�%��������¤�������ª´���Â��Å�oÄ�
¦µ¥�¸É�ªµ¤Á­¸É¥��n°Å�ªµ¥�o°¥�Â�³�ÎµÄ®o�PHWK\OSUHGQLVR�
ORQH�������PJ�NJ�GD\�L�Y��¦³®ªnµ������­�́�µ®rÂ¦��Ä��¼o�iª¥
�¸É¤¸°°��·Á��Ä�Á¨º°��ÎÉµ®¦º°¤¸£µª³�µ¦®µ¥Ä�¨o¤Á®¨ª���� ���

­Îµ®¦´��¼o�iª¥�¸É°µ�µ¦Å¤n¦»�Â¦��´�� ®¦º°°µ�µ¦Á�}��µ�
¤µ��ªnµ���Á�º°���­µ¤µ¦�¦´�¬µ�oª¥¥µ�LWUDFRQD]ROH�°¥nµ�
Á�¥̧ª�µ�������­�́�µ®r�ÈÅ�o�����ª¦�·��µ¤£µ¡�¦ª�°�¦�́­¸
�� jµÄ��°�®µ¥Å��n°�®¥»��µ¦¦´�¬µ�
� Ä��¼ o� iª¥�¸É�·�Á�ºÊ°Â��Â¡¦n�¦³�µ¥�È¦´�¬µÁ�n�
Á�¸¥ª�´�� ¡�ªnµ°´�¦µ�µ¥�oµ¦´�¬µ� DPSKRWHULFLQ� %� �³
�¦³¤µ�¦o°¥¨³��������Á�¸¥��´�¦o°¥¨³�����������oµÅ¤nÅ�o
¦�́¬µ��Â¨³Á¤ºÉ°Á�¨¸É¥�¥µÁ�}��LWUDFRQD]ROH�Â öª�ª¦ª�́¦³��́
¥µ�Á¡ºÉ°Ä®o¤´É�Ä�ªnµÅ�o¦´�¥µ°¥nµ�Á¡¸¥�¡°��Â¨³�ª¦�·��µ¤
¦³�´�Â°��·Á��Á¡ºÉ°Á jµ¦³ª´�Ã¦��ÎµÁ¦·��ÎÊµ��

� ­Îµ®¦�́�¦��̧¸É¤Á̧¥ºÉ°®»o¤®ª́Ä�°�́Á­���¥µ�¨»n¤�16$,'V�
¤¸�¦³Ã¥��r� ¥�Áªo�Ä�¦µ¥�¸É°µ�µ¦Å¤n���¸É�ª¦¦´�¬µ�oª¥�
SUHGQLVRORQH� ������ ¤�������ª´�� Â¨³�n°¥Ç� ¨���µ�¥µ�
¨���®¥»�Ä������­´��µ®r��¦�¸�PHGLDVWLQDO�O\PSKDGHQL�
WLV� ���·Å¤n�o°�¦´�¬µ� � ¥�Áªo��n°¤�ÎÊµÁ®¨º°�Ã�����Á�¸¥�
°ª´¥ª³�oµ�Á�¸¥�����­µ¤µ¦�¦´�¬µ�oª¥�SUHGQLVRORQH�Å�oÁ�n�

�´�� � �¼o�iª¥�¸ÉÅ�o¦´�� SUHGQLVRORQH��ª¦Ä®o¥µ� LWUDFRQD]ROH��
�µ��������­´��µ®r¦nª¤�oª¥�Á¡ºÉ°�j°��´��µ¦¨»�¨µ¤�°�Á�ºÊ°
Á�}�Â��Â¡¦n�¦³�µ¥��

� �µ¦�·�Á�ºÊ°¦µ�¸É¨·Ê�®´ªÄ��ª¦¦´�¬µ�oª¥�DPSKRWHULFLQ�
%� Â¨³�nµ�´�Á�¨¸É¥�¨·Ê�®´ªÄ�� ®¦º°¦´�¬µ�oª¥� LWUDFRQD]ROH�
�¨°��ª̧·��oµ�nµ��́Å¤nÅ�o�����­nª��µ¦�·�Á�ºÊ°�+��FDSVXODWXP�
Ä�­¤°��ª¦¦´�¬µ�oª¥�DPSKRWHULFLQ�%��µ������­´��µ®r�
�µ¤�oª¥� LWUDFRQD]ROH�����¤��������¦´Ê��n°ª´��µ�°¥nµ�
�o°¥����Á�º°�®¦º°���¨°��¸¡��

� 9RULFRQD]ROH� Â¨³� SRVDFRQD]ROH� ¤¸§��·Í�n°Á�ºÊ°��
+�� FDSVXODWXP� Ä�®¨°���¨°�� Ã�¥¤¸�nµ� PLQLPXP��
LQKLELWRU\� FRQFHQWUDWLRQV� �0,&V�� Á�nµ�´�� ������ ¤���
�¨��Â¨³��������¤����¨���µ¤¨Îµ�´��¥µ�´Ê�­°�¥´�Å¤n¤¸�µ¦
«¹�¬µ�¸É¤¸�¨»n¤�ª��»¤Á�¦¸¥�Á�¸¥���Â�n¤¸¦µ¥�µ�ªnµÄ�oÅ�o�¨�
Ä��¼o�iª¥�¸É¨o¤Á®¨ª�µ�¥µ®¨´�°ºÉ�Ç������ Â¨³¤¸Â�ªÃ�o¤ªnµ�
SRVDFRQD]ROH��³¤¸§��·Í�¸�ªnµ� LWUDFRQD]ROH�Ä�®�¼��¨°��
­nª�� YRULFRQD]ROH� �È°µ�Ä�oÁ�}�¥µ�¸���Â��Ä��¦�¸�¸É
�o°��µ¦®¨¸�Á¨¸É¥��DPSKRWHULFLQ�%�
�
�µ¦¦´�¬µ�FKURQLF�SXOPRQDU\�KLVWRSODVPRVLV
� �¦¦¤�µ�·�°��µ¦�·�Á�ºÊ°Â��Á¦ºÊ°¦´��¸Ê� �³¤¸°µ�µ¦
�Îµ¨µ¥Á�ºÊ°�°�¨»�¨µ¤Å�Á¦ºÉ°¥Ç��¹�Â�³�ÎµÄ®o¦´�¬µ�oª¥¥µ
�oµ�Á�ºÊ°¦µÄ��¼o�iª¥�»�¦µ¥� � ¥µ�¸É�ª¦Ä�o�º°� LWUDFRQD]ROH��
��·�¦´��¦³�µ���µ�°¥nµ��o°¥����e��¼oÁ�¸É¥ª�µ��µ��nµ�
Â�³�Îµªnµ�ª¦¦´�¬µ� �ü� ��� �e� Á�ºÉ°��µ�¤¸Ã°�µ­�¨´�Á�}�
�ÎÊµ­¼��¦³¤µ�� ¦o°¥¨³� ��� �ª¦¦´�¬µÂ¨³�·��µ¤£µ¡�nµ¥
�µ�¦�́­�̧���¦³�´É�£µ¡�nµ¥�µ�¦�́­�̧��¸ÉÁ�}�Áª¨µ°¥nµ��o°¥��
���� Á�º°�� Â¨³�·��µ¤�¼o�iª¥°¸�°¥nµ��o°¥� �� �e®¨´�®¥»�
¥µ� � Á¡ºÉ°�j°��´��µ¦Á�}��ÎÊµ���� ��� � Ã�¥�ª¦�·��µ¤¦³�´�¥µ�
LWUDFRQD]ROH��oª¥��»������Á�º°�

�µ¦�j°��´���SUHYHQWLRQ�
� �µ¦�j°��´��µ¦¦´�Á�ºÊ°� +�� FDSVXODWXP� �µ��µ¦�
®µ¥Ä���ÎµÅ�oÃ�¥�®¨�̧Á¨¸É¥��·��¦¦¤�¸ÉÁ­¸É¥��n°�µ¦¢»j��¦³�µ¥
�°��·��¸É¤Á̧�ºÊ°Ã¦���µ¦¡¦¤�ÎÊµÄ��¦·Áª�­�µ��¸É�n°­¦oµ�Á¡ºÉ°
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¨��¦·¤µ� »i����·ª�·��¸É¤¸Á�ºÊ°�ª¦�»�°°�¨¹�°¥nµ��o°¥����·Êª�
Â¨³�ÎµÅ� {�Ä��¸É®nµ�Å�¨��®�oµ�µ��1����¹É�­µ¤µ¦��¦°�
 »i�¨³°°���µ������Å¤�¦°���È­µ¤µ¦�¨��µ¦­¼�®µ¥Ä�­
�°¦r�°�Á�ºÊ°¦µ��

�µ¦�j°��´��µ¦�·�Á�ºÊ°� KLVWRSODVPRVLV� Ä��¼ o�iª¥
£¼¤·�»o¤�´���¡¦n°��
� Á�ºÉ°��µ��¼o�iª¥�+,9��¸É�·�Á�ºÊ°�KLVWRSODVPRVLV�Â¨³
¦�́¬µ®µ¥Â öª�¥�́¤Ã̧°�µ­�¸ÉÃ¦��¨�́Á�}��ÎÊµÅ�o�n°¥���¹�Â�³�Îµ
Ä®o�·�¥µ�LWUDFRQD]ROH�����¤���ª´�����ªnµ�³�&'��FRXQW�
!�����Á�¨¨r�¨��¤¤������°��µ��¸Ê�¼o�iª¥�¸É¤¸�&'��FRXQWV��
������Á�¨¨r�¨��¤¤��Â¨³°¥¼nÄ�¡ºÊ��¸ÉÃ¦��»��»¤��°»�´�·�µ¦�r
¤µ��ªnµ����¦µ¥��n°�¦³�µ�¦���������n°�e��°µ�¡·�µ¦�µ
Ä®o¥µ�j°��´��ÈÅ�o��� � � Â�n�¦³Ã¥��r¥´�Å¤n�´�Á��Á�ºÉ°��µ��
Å¤n¨�°´�¦µ�µ¥��� � � �¹�°µ�Ä®oÁ¡¸¥�®¨¸�Á¨¸É¥��·��¦¦¤�¸É
Á­¸É¥��n°�µ¦­´¤�´­Á�ºÊ°�+��FDSVXODWXP� Ã�¥¥´�Å¤n�o°�Ä�o¥µ

�j°��´���

� �µ¦Ä®o¥µ�j°��´��µ¦�·�Á�ºÊ°Ä��¼ o�iª¥�¸É¦´�¥µ��
£¼¤·�»o¤�´�¥´�Å¤nÁ�}��¸ÉÂ�³�Îµ�´ÉªÅ�� ¥�Áªo��¼o�¸É¤¸®¨´��µ��
�°��µ¦�·�Á�ºÊ°� KLVWRSODVPRVLV� Ä��nª�� �� �e� ��¦³ª´�·�µ¦
�·�Á�ºÊ°��KLVWRSODVPD�DQWLJHQXULD��®¦º°�DQWL�KLVWRSODVPD�
FRPSOHPHQW� Ş[DWLRQ� WLWHU�*� ������ °µ�¡·�µ¦�µÄ®o¥µ�
LWUDFRQD]ROH�Á¡ºÉ°�j°��´���

­¦»�
� �µ¦�·�Á�ºÊ°� KLVWRSODVPRVLV� Á�}�°¸�Ã¦�®�¹É��¹É��ª¦
�Îµ�¹��¹�Åªo� � ­µ¤µ¦�¤µ¡�Â¡�¥r�oª¥°µ�µ¦Å�o®¨µ¥¦¼�
Â����Ã�¥Á�¡µ³�{��»�´��¹É�¤¸�¼o�iª¥£¼¤·�»o¤�´��ÎÉµ�µ�­µÁ®�»
�nµ�Ç� ¤µ��¹Ê�� �µ¦ª·�·��´¥�o°�Ä�o�´Ê��¦³ª´�·� �µ¦�¦ª��µ�
¦´�­¸ª·�¥µ� Â¨³�µ¦­n��¦ª��µ�®o°���·�´�·�µ¦�¸ÉÁ®¤µ³­¤��
®µ�­µ¤µ¦�Ä®o�µ¦ª·�·��´¥Â¨³¦´�¬µÅ�o�´��nª��¸�È�³
­µ¤µ¦�¦´�¬µ�¸ª·��Â¨³¦´�¬µ­¤¦¦�£µ¡�°�ÅªoÅ�o�

� ����7KHS�KXVGLQ�&��3HNDQDQGD�3��1LVVDLVRUDNDUQ�0��
+LVWRSODVPRVLV�LQ�7KDLODQG���7KH�ŞUVW�FDVH�UHSRUW���
5R\�$UP\�0HG�-���������������

� ����0RRWVLNDSXQ�3��6ULNXOEXWU�6��+LVWRSODVPRVLV�DQG�
SHQLFLOOLRVLV��FRPSDULVRQ�RI�FOLQLFDO� IHDWXUHV�� ODER�
UDWRU\�ŞQGLQJV�DQG�RXWFRPH��,QW�-�,QIHFW�'LV�������
���������

� ����/DUEFKDURHQVXE�1��6ULVXPD�6��1JHUQSUDVHU�WVUL�7���
HW� DO�� ,QYDVLYH� IXQJDO� LQIHFWLRQ� LQ� 5DPDWKLERGL��
+RVSLWDO��D�WHQ�\HDU�DXWRSV\�UHYLHZ��-�0HG�$VVRF�
7KDL�����������������

� ����/DUEFKDURHQVXE�1�� %RRQVDNDQ� 3�� $URRQURFK� 5���
HW� DO�� $GUHQDO� KLVWRSODVPRVLV�� D� FDVH� VHULHV� DQG�
UHYLHZ�RI�WKH�OLWHUDWXUH��6RXWKHDVW�$VLDQ�-�7URS�0HG�
3XEOLF�+HDOWK����������������

� ����3ULM\DQRQGD�%��%RYRUQNLWWL�6��7KLDQSUDVLW�0��HW�DO��
(SLGHPLRORJLFDO�VWXG\�RI�KLVWRSODVPRVLV�LQ�7KDLODQG�
,��+LVWRSODVPLQ�7HVWLQJ�DW�$PSXU�%DQ�.DL��5D\RQJ��
-�0HG�$VVRF�7KDL�����������������

� ���3ULM\DQRQGD�%��%RYRUQNLWWL�6��7KLDQSUDVLW�0��HW�DO��
(SLGHPLRORJLFDO�VWXG\�RI�KLVWRSODVPRVLV�LQ�7KDLODQG�
;;�� $� VXUYH\� LQ� 1DNRUQUDMVLPD� 3URYLQFH�� -�0HG��
$VVRF�7KDL����������������

� ���%RYRUQNLWWL�6��+LVWRSODVPRVLV��6LULUDM�+RVS�*D]�������
����������

� ���'DYLHV�6)��.QR[�.6��6DURVL�*$��)XQJDO�,QIHFWLRQV��
,Q� ��0DVRQ�5-�� %URDGGXV� 9&��0DUWLQ� 75�� HW� DO��
HGV��0XUUD\�DQG�1DGHOuV�7H[WERRN�RI�5HVSLUDWRU\��
0HGLFLQH���WK�HG��3KLODGHOSKLD��3$��(OVHYLHU�6DXQ�
GHUV���������������

ª�w����i�|�¡|��
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� ���1HZPDQ�6/��0DFURSKDJHV�LQ�KRVW�GHIHQVH�DJDLQVW�
+LVWRSODVPD� FDSVXODWXP�� 7UHQGV�0LFURELRO� ������
��������

�����'HHSH�*6�-U��,PPXQH�UHVSRQVH�WR�HDUO\�DQG�ODWH�
+LVWRSODVPD� FDSVXODWXP� LQIHFWLRQV�� &XUU� 2SLQ��
0LFURELRO����������������

������/HNVWURP�+LPHV� -$�� *DOOLQ� -,�� ,PPXQRGHŞFLHQF\�
GLVHDVHV�FDXVHG�E\�GHIHFWV�LQ�SKDJRF\WHV���1�(QJO�
-�0HG������������������

������=KRX�3��0LOOHU�*��6HGHU�5$��)DFWRUV� LQYROYHG� LQ�
UHJXODWLQJ�SULPDU\�DQG�VHFRQGDU\�LPPXQLW\�WR�LQIHF�
WLRQ�ZLWK�+LVWRSODVPD�FDSVXODWXP��71)�DOSKD�SOD\V�
D� FULWLFDO� UROH� LQ�PDLQWDLQLQJ� VHFRQGDU\� LPPXQLW\�
LQ� WKH� DEVHQFH� RI� ,)1�JDPPD�� -� ,PPXQRO� ������
������������

������0F.LQVH\�'6��0F.LQVH\�-3��3XOPRQDU\�KLVWRSODV�
PRVLV�� 6HPLQ� 5HVSLU� &ULW� &DUH�0HG� ������ � ����
�������

������.DXIIPDQ�&$��+LVWRSODVPRVLV��D�FOLQLFDO�DQG�ODERUD�
WRU\�XSGDWH��&OLQ�0LFURELRO�5HY�����������������

������:KHDW�/-��*ROGPDQ�0��.QRZ�.6��&U\SWRFRFFRVLV�
DQG�WKH�(QGHPLF�0\FRVHV��,Q��)LVKPDQ�$3��(OLDV�
-�� )LVKPDQ� -�� HW� DO�� HGV�� )LVKPDQuV� 3XOPRQDU\��
'LVHDVHV�DQG�'LVRUGHUV���WK�HG��1HZ�<RUN��0F*UDZ�
+LOO�����������������

�����0F$GDPV�+3��5RVDGR�GH�&KULVWHQVRQ�0/��/HVDU�
0�� HW� DO�� 7KRUDFLF�P\FRVHV� IURP� HQGHPLF� IXQJL��
UDGLRORJLF�SDWKRORJLF� FRUUHODWLRQ�� 5DGLRJUDSKLFV�
����������������

������0HGHLURV�$$��0DUW\�6'��7RVK�)(��HW�DO��(U\WKHPD�
QRGRVXP� DQG� HU\WKHPD� PXOWLIRUPH� DV� FOLQLFDO�
PDQLIHVWDWLRQV� RI� KLVWRSODVPRVLV� LQ� D� FRPPXQLW\�
RXWEUHDN��1�(QJO�-�0HG�������������������

���� 5RVHQWKDO� -�� %UDQGW� .'�� :KHDW� /-�� HW� DO���
5KHXPDWRORJLF�PDQLIHVWDWLRQV�RI�KLVWRSODVPRVLV�LQ�

WKH�UHFHQW� ,QGLDQDSROLV�HSLGHPLF��$UWKULWLV�5KHXP�
�����������������

����*RRGZLQ�-U�5$��2ZHQV�)7��6QHOO�-'��HW�DO��&KURQ�
LF� SXOPRQDU\� KLVWRSODVPRVLV��0HGLFLQH� �%DOWL�
PRUH������������������

����:KHDW�/-��:DVV�-��1RUWRQ�-��HW�DO��&DYLWDU\�KLVWRSODV�
PRVLV�RFFXUULQJ�GXULQJ�WZR�ODUJH�XUEDQ�RXWEUHDNV��
$QDO\VLV�RI�FOLQLFDO��HSLGHPLRORJLF��URHQWJHQRJUDSKLF��
DQG�ODERUDWRU\�IHDWXUHV��0HGLFLQH��%DOWLPRUH��������
���������

����/R\G�-(��7LOOPDQ�%)��$WNLQVRQ�-%��HW�DO��0HGLDVWL�
QDO� ŞEURVLV�FRPSOLFDWLQJ�KLVWRSODVPRVLV��0HGLFLQH�
�%DOWLPRUH�������������������

����'DYLV�$0��3LHUVRQ�51��/R\G�-(��0HGLDVWLQDO�ŞEURVLV��
6HPLQ�5HVSLU�,QIHFW�����������������

���� 3HLNHUW� 7�� &ROE\� 79��0LGWKXQ�'(�� HW� DO�� )LEURV�
LQJ�PHGLDVWLQLWLV��FOLQLFDO�SUHVHQWDWLRQ�� WKHUDSHXWLF��
RXWFRPHV��DQG�DGDSWLYH�LPPXQH�UHVSRQVH��0HGLFLQH�
�%DOWLPRUH������������������

����0F.LQVH\� '6�� 6SLHJHO� 5$�� +XWZDJQHU� /�� HW� DO���
3URVSHFWLYH� VWXG\� RI� KLVWRSODVPRVLV� LQ� SDWLHQWV�
LQIHFWHG� ZLWK� KXPDQ� LPPXQRGHŞFLHQF\� YLUXV���
LQFLGHQFH�� ULVN� IDFWRUV�� DQG�SDWKRSK\VLRORJ\��&OLQ�
,QIHFW�'LV��������������������

���� :KHDW� /-�� &RQQROO\�6WULQJŞHOG� 3$�� %DNHU� 5/���
HW�DO��'LVVHPLQDWHG�KLVWRSODVPRVLV�LQ�WKH�DFTXLUHG�
LPPXQH� GHŞFLHQF\� V\QGURPH�� FOLQLFDO� ŞQGLQJV���
GLDJQRVLV�DQG�WUHDWPHQW��DQG�UHYLHZ�RI�WKH�OLWHUDWXUH��
0HGLFLQH��%DOWLPRUH������������������

���� &RUFRUDQ�*5�� $O�$EGHO\� +�� )ODQGHUV� &'�� HW� DO��
0DUNHGO\� HOHYDWHG� VHUXP� ODFWDWH� GHK\GURJHQDVH�
OHYHOV�DUH�D�FOXH�WR�WKH�GLDJQRVLV�RI�GLVVHPLQDWHG�
KLVWRSODVPRVLV�LQ�SDWLHQWV�ZLWK�$,'6��&OLQ�,QIHFW�'LV�
���������������
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����*RRGZLQ�5$�-U��6KDSLUR�-/��7KXUPDQ�*+��HW�DO��
'LVVHPLQDWHG�KLVWRSODVPRVLV��FOLQLFDO�DQG�SDWKRORJLF�
FRUUHODWLRQV��0HGLFLQH��%DOWLPRUH����������������

����:KHDW�/-��0XVLDO�&(��-HQQ\�$YLWDO�(��'LDJQRVLV�DQG�
PDQDJHPHQW�RI�FHQWUDO�QHUYRXV�V\VWHP�KLVWRSODV�
PRVLV��&OLQ�,QIHFW�'LV������������������

���� 6ZDUW]HQWUXEHU� 6�� 5KRGHV� /�� .XUNMLDQ� .�� HW� DO��
'LDJQRVLV� RI� DFXWH� SXOPRQDU\� KLVWRSODVPRVLV� E\�
DQWLJHQ�GHWHFWLRQ��&OLQ�,QIHFW�'LV������������������

����:KHDW�/-��/DERUDWRU\�GLDJQRVLV�RI�KLVWRSODVPRVLV��
XSGDWH�������6HPLQ�5HVSLU�,QIHFW������������������

����+DJH�&$��5LEHV�-$��:HQJHQDFN�1/��HW�DO��$�PXOWL�
FHQWHU�HYDOXDWLRQ�RI�WHVWV�IRU�GLDJQRVLV�RI�KLVWRSODV�
PRVLV��&OLQ�,QIHFW�'LV�����������������

����+DJH�&$��'DYLV�7(��)XOOHU�'��HW�DO��'LDJQRVLV�RI�
KLVWRSODVPRVLV� E\� DQWLJHQ� GHWHFWLRQ� LQ�%$/� şXLG��
&KHVW�����������������

����:KHDW�/-��)UHLŞHOG�$*��.OHLPDQ�0%��HW�DO��&OLQLFDO�
SUDFWLFH�JXLGHOLQHV�IRU�WKH�PDQDJHPHQW�RI�SDWLHQWV�
ZLWK�KLVWRSODVPRVLV�������XSGDWH�E\�WKH�,QIHFWLRXV�
'LVHDVHV�6RFLHW\�RI�$PHULFD��&OLQ�,QIHFW�'LV�������
����������

����:KHDW�/-��&RQQROO\�3��+DGGDG�1��HW�DO��$QWLJHQ�
FOHDUDQFH�GXULQJ�WUHDWPHQW�RI�GLVVHPLQDWHG�KLVWR�
SODVPRVLV�ZLWK� LWUDFRQD]ROH�YHUVXV�şXFRQD]ROH� LQ�
SDWLHQWV�ZLWK�$,'6��$QWLPLFURE�$JHQWV�&KHPRWKHU�
����������������

����+DJH�&$��.LUVFK�(-��6WXPS�7(��HW�DO��+LVWRSODVPD�
DQWLJHQ�FOHDUDQFH�GXULQJ�WUHDWPHQW�RI�KLVWRSODVPRVLV�
LQ� SDWLHQWV� ZLWK� $,'6� GHWHUPLQHG� E\� D� TXDQWLWD�
WLYH� DQWLJHQ� HQ]\PH� LPPXQRDVVD\�� &OLQ� 9DFFLQH��
,PPXQRO������������������

���� �:KHDW� /-��&RQQROO\�6WULQJŞHOG�3��%ODLU�5��HW� DO���
+LVWRSODVPRVLV� UHODSVH� LQ� SDWLHQWV� ZLWK� $,'6��
GHWHFWLRQ� XVLQJ� +LVWRSODVPD� FDSVXODWXP� YDULHW\�
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