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Á�nµ�´Ê�� Â¨³�µ¦�Îµª·�¥µ�µ¦«¹�¬µÎµ�¹�� �+HXULVWLFV�� �nµ�Ç� Á�oµ¤µ�nª¥Â�o�{�®µ�ªµ¤�Îµ�ª¤�¸ÉÁ�·��¹Ê��´Ê�
Å¤nµ¤µ¦��¸É�³Â�o�{�®µ�ªµ¤�Îµ�ª¤Å�o�´Ê�®¤�� �´��´Ê��¹�Å�o¤¸�µ¦¡´��µ�µ¦�´��Îµ�¹Ê�� Ã�¥¤¸�µ¦�Îµª·�¸�µ¦
�µ��·�·Á�oµ¤µ�nª¥Ä��µ¦Â�oÅ��{�®µ�Îµ�Îµ�ª¤� �¹É�ª·�̧�µ¦�µ��·�·�¸É�Îµ¤µÄ�o�º°�µ¦Ä�o�nµ�·�·�¸ÉÁ�·��µ�
¨Îµ�´��°�®�oµ�¸É�Îµ�®¦º°°µ��¨nµªÅ�oªnµÁ�}��µ¦�ÎµÁ°µnª�®�¹É��°�Åª¥µ�¦�r�¤µÄ�oÄ��µ¦Â�oÅ��{�®µ�ªµ¤
�Îµ�ª¤

�µ¦�́��ÎµÃ�¥Ä�o®�oµ�¸É�ÎµÂ��Å�¦Â�¦¤Ã¤Á�¨� �6XUDSDQW� 0HNQDYLQ�� 3DLVDUQ�
&KDURHQSRUQVDZDW� DQG� %RRQVHUP� .LMVLULNXO�� ������ �º°�µ¦�´��ÎµÃ�¥¤¸�µ¦�ÎµÁ°µ�nµ�·�·� �¹É�¡·�µ¦�µ
�µ��ªµ¤�n°Á�ºÉ°��°�®�oµ�¸É�Îµ� nª�ª·�¸�µ¦Á¨º°�Â���µ¦�´��Îµ�¸É�¸�¸É»��´Ê��ÎµÅ�oÃ�¥®µ�¦³Ã¥��¸É¤¸�ªµ¤�nµ
�³Á�}�¤µ��¸É»��Ã�¥�µ¦®µ�ªµ¤�nµ�³Á�}��°�Â�n¨³�¦³Ã¥�µ¤µ¦��Îµ�ª��µ¤¤�µ¦�¸É����
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�µ�¤�µ¦�¸É� ���� �:L��º°�¦³Ã¥��̧É�́��ÎµÂ öª� �¹É��Îµ¤µ�µ��¦³Ã¥��̧É¤̧�³Â���̧É�̧�̧É»��
1�°´��´�Â¦��Ã�¥ª·�¸�µ¦�´��Îµ�º°�µ¦�´��ÎµÃ�¥Á¨º°�Â��Á®¤º°�¤µ��¸É»��Â¨³��:L� �Z�Z���ZQ��Ã�¥�
ZL� �º°�Îµ�¸É�´�Å�o� � nª�� 7L�  � W�W���WQ� Ã�¥� WL� �º°®�oµ�¸É�Îµ�°�� ZL� � Â¨³� � 3�ZL� _� WL� �� �´��
3�WL� _� WL���� WL���� � µ¤µ¦��Îµ�ª�Å�o�µ��¨´��o°�ªµ¤� ¦»��ªµ¤®¤µ¥�µ�¤�µ¦�¸Ê�º°�µ¦®µÂ���µ¦
�´��Îµ�¸É�¸�¸É»�� Ã�¥¡·�µ¦�µ�µ��¨¦ª¤�ªµ¤�nµ�³Á�}��°�®�oµ�¸É�Îµ�»�Â���¸ÉÁ�}�Å�Å�o�°�Â�n¨³�¦³Ã¥�
Â¨³¤¸�o°�Îµ®��ªnµ�ªµ¤�nµ�³Á�}��°��µ¦Á�·�®�oµ�¸É�Îµ�¸É�ÎµÂ®�n��{��»�´��³�¹Ê�°¥¼n�´�®�oµ�¸É�Îµ�°�� �� �Îµ
�n°�®�oµÁ�nµ�´Ê�� �¨nµª°¸��´¥®�¹É��º°ª·�¸�µ¦�¸Ê�³Å¤n�Ä�ªnµ®�oµ�¸É�°��Îµ�¸É�¼��o°��¸É»��³Á�}�°³Å¦� Â�n�³�
Ä�ªnµ�µ¦�´��ÎµÂ��Å®��³�¸�¸É»�� �ÎµÄ®oª·�¸�µ¦�¸ÊÁ®¤µ³¤Îµ®¦´��µ��¸É�o°��µ¦�¦µ��°�Á���ÎµÁ¡¸¥�°¥nµ�
Á�¸¥ªÁ�nµ�´Ê�

¦»�ª·�¸�µ¦�¸Ê�³µ¤µ¦�Â�oÅ��{�®µ�ªµ¤�Îµ�ª¤Å�o�¸�ªnµª·�¸�µ¦�n°�Ç� �¸ÉÅ�o�¨nµª¤µ�´Ê�
®¤��Á�ºÉ°��µ�¤¸�µ¦¡·�µ¦�µ�¹�®�oµ�¸É�°��ÎµÁ�oµ¤µ�¦³�°��oª¥�Â�n°¥nµ�Å¦�È�µ¤Ä��¦�¸�¸É�o°�ªµ¤�Îµ�ª¤
¤¸®�oµ�¸É�ÎµÁ®¤º°��´�� ª·�¸�µ¦�¸Ê�ÈÅ¤nµ¤µ¦��¸É�³Â�oÅ��{�®µÅ�o�¸�´�� � Â¨³�o°�Îµ�´�°¸�°¥nµ�®�¹É��È�º°Á¦µ�³



��

�o°��Îµ�µ¦Á�È��nµ�·�·�µ��¨´��o°�ªµ¤� �&RUSXV�� Ã�¥�¸É�¨´��o°�ªµ¤�¸É�¸�ª¦�³�Îµ¤µ�µ�Á°�µ¦®¨µ¥
�¦³Á£�� Â¨³�³�o°�¤¸��µ�Ä®�n¡°¤�ª¦� �´��´Ê��¦³·��·£µ¡�°�ª·�¸�µ¦�´��ÎµÂ���¸Ê�³�¹Ê�°¥¼n�´��¨´��o°
�ªµ¤�oª¥

������°´«�¸¥r��n°�¦³�¼¨Â¨³��³

Ä�¥»��¸ÊÁ�ºÉ°��µ��°¤¡·ªÁ�°¦r¤¸�ªµ¤¦ª�Á¦ÈªÄ��µ¦�¦³¤ª¨�¨¤µ��¹Ê��Â¨³¤¸®�nª¥�ªµ¤
�Îµ��µ�Ä®�n�ÎµÄ®o� �{�®µ�¸ÉÎµ�´��°�¥»��¸ÊÅ¤nÄ�nÁ¦ºÉ°��ªµ¤¦ª�Á¦Èª� ®¦º°�µ¦�¦³®¥´�Á�ºÊ°�¸É®�nª¥�ªµ¤�Îµ�
Â�n�{�®µ�¸ÉÎµ�´�Ä�¥»��¸Ê�º°�ªµ¤�¼��o°��°��µ¦�´��Îµ� Á¡¦µ³Ä�¦³���nµ�Ç� ¤¸�ªµ¤�o°��µ¦�¸É�³Å�o�µ¦�´�
�Îµ�¸É¤¸�¦³·��·£µ¡¼��¸É»�� �¹É�Ä�¥»��¸ÊÅ�o¤¸�µ¦¡´��µ�´��Îµª·�¸�µ¦�nµ�Ç� �´��¸ÉÅ�o�¨nµªÅ�Â¨oª� Â�nª·�¸�µ¦�´�
�¨nµª�È¥´�Å¤nµ¤µ¦��¸É�´��µ¦�´��Îµ«´¡�r�¸ÉÅ¤n�¦µ��Ä�¡��µ�»�¦¤Å�o� �´��´Ê�Ä�¥»��¸Ê�¹�Å�o¤¸�·��o�ª·�¸�µ¦�¸É�³
�Îµ¤µÄ�oÄ��µ¦Â�o�{�®µ�Îµ«´¡�r�¸ÉÅ¤n�¦µ��Ä�¡��µ�»�¦¤�¹Ê�� Ã�¥� °´«�¸¥r� �n°�¦³�¼¨Â¨³��³� �$VDQHH�
.DZWUDNXO�HW��DO�������

Ä��µ�ª·�´¥Å�o�ÎµÂ�o�{�®µÁ¦ºÉ°��Îµ«´¡�r�¸ÉÅ¤n�¦µ��Ä�¡��µ�»�¦¤� Ã�¥Å¤nÅ�oÂ�n®µ
�°�Á���°��ÎµÁ�nµ�´Ê�� Â�n¥´�µ¤µ¦��¸É�³�°��¹�®�oµ�¸É�ÎµÂ¨³Â���¹�¨´�¬�³�µ��ªµ¤®¤µ¥� �6HPDQWLF�
$WWULEXWH�� Â¨³¥´�µ¤µ¦��¸ÉÂ�oÅ��ÎµÄ��¦�¸�¸ÉÁ�·��µ¦³���·��oª¥� �¹É�Ä��µ�ª·�´¥�¸Ê¤¸�µ¦�Îµª·�¸�µ¦�µ��·�·�
�6WDWLVWLFDO�0RGHO��Â¨³¤¸�µ¦�Îµ���nµ�Ç�Á�oµ¤µ�nª¥Ä��µ¦¡·�µ¦�µ�oª¥

�´Ê��°�ª·�¸Ä��µ¦Â�o�{�®µÁ¦ºÉ°��Îµ�¸ÉÅ¤n�¦µ��Ä�¡��µ�»�¦¤��¦³�°��oª¥��� �´Ê��°��¹É�
Â���´��n°Å��¸Ê

�������� �Îµ�µ¦�´��Îµ°¥nµ��nµ¥Ç� Ã�¥Ä�oÃ¤Á�¨Å�¦Â�¦¤� �$VDQHH� .DZWUDNXO� HW� DO���
�������¹É�Á¤ºÉ°�Îµ�µ¦�´��ÎµÂ¨oª�¨¨´¡�r�¸ÉÅ�oµ¤µ¦�Â�n�°°�Å�oÁ�}�����¦�¸�º°

�����������¦�¸�¸ÉÁ�·��o°�ªµ¤�¸ÉÅ¤n�¦µ��Ä�¡��µ�»�¦¤
�����������¦�¸�¸ÉÅ¤nÁ�·��o°�ªµ¤�¸ÉÅ¤n�¦µ��Ä�¡��µ�»�¦¤

���������oµ�¨¨´¡�r�µ��o°� ���������¸ÉÅ�oÁ�}��¦�¸�¸É� ���������� Ä®oÅ��Îµ�´Ê��°��¸É� ��������
Â�n�oµÁ�}�Ä��¦�¸�¸É�����������Ä®oÄ�o�Ã¤Á�¨�µ¦Â�n�Ã�¥Ä�o�ªµ¤®¤µ¥��6HPDQWLF�6HJPHQWLQJ�0RGHO���¹É�
µ¤µ¦��Îµ�ª�Å�o�´�¤�µ¦�¸É����
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Ã�¥�Z��Q��³®¤µ¥�¹��¦³Ã¥��¸ÉÂ�n��ÎµÂ¨oªÅ�o°°�¤µÁ�}��Z�� �¹��ZQ�Â¨³� W��Q� �º°
¨Îµ�´�Â�È��ªµ¤®¤µ¥��6HPDQWLF�WDJ��Ã�¥�WL��º°Â�È��ªµ¤®¤µ¥�°��ZL� ��¹É�Ä�¤�µ¦�¸Ê�³�Îµ�µ¦®µÂ�È�
�ªµ¤®¤µ¥�°�Â�n¨³�Îµ� �¸É�³�ÎµÄ®o�nµ�ªµ¤�nµ�³Á�}��°�� 3�Z��Q� �� W��Q�� ¤¸�nµ¤µ��¸É»�� Â¨oª�Îµ�nµ¤µ
Á�¦¸¥�Á�¸¥��´��nµ�¸�Á¦·É¤Á�¨¸É¥���7KUHVKROG���µ¤Á�ºÉ°�Å��´��n°Å��¸Ê

����3�Z��Q���W��Q��t��nµ�¸�Á¦·É¤Á�¨¸É¥���³®¤µ¥�ªµ¤ªnµÅ¤n¤¸�µ¦Á�·��Îµ«´¡�r�¸É
Å¤n�¦µ��Ä�¡��µ�»�¦¤�¹Ê�

����3�Z��Q���W��Q�����nµ�¸�Á¦·É¤Á�¨¸É¥��Â¨oªÄ®oÁ º̈°��Îµ�¸É�ÎµÄ®o�3�ZL�L���WL�L���

¤¸�nµ�o°¥�¸É»��Â¨³Ä®oÅ��Îµ�´Ê��°��¸É����n°Å�

��� �´Ê��°��̧Ê�³Á�}��µ¦®µ�°�Á���°��Îµ«´¡�r�¸ÉÅ¤n�¦µ��Ä�¡��µ�»�¦¤Â¨³�°��¹�
®�oµ�¸É�ÎµÂ¨³�ªµ¤®¤µ¥�Îµ��¹É�£µ¥Ä��´Ê��°��¸Ê�³�¦³�°��oª¥�´Ê��°�¥n°¥����´Ê��°��º°

�����µ¦�µ¥�°�Á��Ã�¥Ä�oª·�¥µ�µ¦«¹�¬µÎµ�¹�
����¦oµ�Á���°��´ªÁ¨º°��°��Îµ«´¡�r�¸ÉÅ¤n�¦µ��Ä�¡��µ�»�¦¤� Ã�¥Ä�o���¸É¤¸

�µ¦¡·�µ¦�µ�µ��¦·��� �&RQWH[W� 6HQVLWLYH� 5XOHV�� Â¨³¤¸�µ¦¡·�µ¦�µ
¨´�¬�³�°��´ª°´�¬¦

����¨°�Â���¸Énª��¸É�nµ�´¥ªnµ�³Á�}��Îµ�¸ÉÅ¤n¤¸Ä�¡��µ�»�¦¤� �oª¥�´ªÁ¨º°�
�nµ�Ç��8QNQRZQ�:RUG�&DQGLGDWH��Îµ®¦´�ª·�¸�µ¦¦oµ��´ªÁ¨º°��°��Îµ�¸É
Å¤n�¦µ��Ä�¡��µ�»�¦¤�´Ê���³°�·�µ¥Ä�nª��´�Å�

�����Îµ�ª��nµ�ªµ¤�nµ�³Á�}��Ã�¥Ä�o¤�µ¦�¸É����
�oµ� 3�Z��Q�� W��Q�� ! � �nµ�¸�Á¦·É¤Á�¨¸É¥�� Â��ªnµ�Îµ�¸ÉÁ¨º°�Á�}��Îµ�¸É�¼�
�o°��Â�n�oµ�3�Z��Q�W��Q��!�3�Z��Q�W��Q���n°�®�oµ�Ä®o�¨´�Å��Îµ�´Ê��°�
�¸É�����Îµ®¦´�Ä��¦�¸°ºÉ�Ç�Â��ªnµ¤¸�o°�·�¡¨µ�Á�·��¹Ê�

ª·�¸�µ¦¦oµ��´ªÁ¨º°��°��Îµ«´¡�r�¸ÉÅ¤n�¦µ��Ä�¡��µ�»�¦¤µ¤µ¦��³¦oµ�Å�o�´��n°Å��¸Ê
��� Á¤ºÉ°¤¸�µ¦�´��ÎµÂ¨oªÁ�·��o°�ªµ¤�¸ÉÅ¤n�¦µ��Ä�¡��µ�»�¦¤�Îµ�ª�� �� �»��¸É°¥¼nÄ�¨o�´��

Ã�¥®nµ��´�Å¤nÁ�·�� �� �´ª°´�¬¦� �ÈÄ®o¦oµ��ÎµÄ®¤n� Ã�¥¦ª¤�o°�ªµ¤�¸ÉÅ¤n�¦µ��Ä�¡��µ�»�¦¤Â¨³�Îµ�¸É°¥¼n
¦³®ªnµ��o°�ªµ¤�´Ê����Á�oµ�oª¥�´�

��� Á¤ºÉ°�Îµ�µ¦�´��ÎµÂ¨oª¡��o°�ªµ¤�¸ÉÅ¤n�¦µ��Ä�¡��µ�»�¦¤� �ÈÄ®o¦oµ��ÎµÄ®¤n� �¹É�
µ¤µ¦��³¦oµ�Å�o�´Ê�®¤����Â���º°

����Ä®o�o°�ªµ¤�´Ê�Á�}��ÎµÁ¨¥
����¦oµ��ÎµÄ®¤nÃ�¥�Îµ�o°�ªµ¤�´Ê�¤µ¦ª¤�´��Îµ�oµ�®�oµ
����¦oµ��ÎµÄ®¤nÃ�¥�Îµ�o°�ªµ¤�´Ê�¤µ¦ª¤�´��Îµ�´�Å�
����¦oµ��ÎµÄ®¤nÃ�¥�Îµ�o°�ªµ¤�´Ê�¤µ¦ª¤�´��Îµ�oµ�®�oµÂ¨³�Îµ�´�Å�



��

���̧É��

�µ¦�Îµ�´�®�oµ�̧É�Îµ

�µ¦�Îµ�́�®�oµ�̧É�Îµ�º°�µ¦¦³�»®�oµ�̧É�Îµ�°��Îµ�̧É�Îµ®��¤µ�nª�®�oµ�̧É�Îµ��3DUW�RI�6SHHFK��326�
�º°·É��¸É¦³�»ªnµ�Îµ�´Ê��Îµ®�oµ�¸É�µ�Åª¥µ�¦�rÁ�}�°³Å¦£µ¥Ä��¦³Ã¥�®�¹É�Ç�Ã�¥�Îµ®�¹É��Îµ°µ��³¤¸®¨µ¥®�oµ
�¸ÉÅ�o�¹Ê�°¥¼n�´��ÎµÂ®�n�£µ¥Ä��¦³Ã¥��´Ê�Ç�Á�n��Îµªnµ�v�´�w�µ¤µ¦��³¤¸®�oµ�¸ÉÅ�o���°¥nµ��º°����Á�}��Îµ�¦·¥µ�
���Á�}��Îµ¦¦¡�µ¤��´ª°¥nµ�Á�n��v¡¦³�´�Á¡¨�n°�Á�¸É¥�w��Îµªnµ�w�´�w�Ä��¸É�¸Ê�È�³�Îµ®�oµ�¸ÉÁ�}��Îµ�¦·¥µ�Â�n�oµ
Ä��¦³Ã¥��v�´��´��o°��°�Å��¼®�´��oª¥�´�w��Îµªnµ�w�´�w�Ä��¸É�¸Ê�³�Îµ®�oµ�¸ÉÁ�}��Îµ¦¦¡�µ¤�Á�}��o�

Îµ®¦´��µ¦ª·Á�¦µ³®r�µ��oµ�£µ¬µ� �»�®�oµ�¸É�Îµ� �326� 7DJ� 6HW�� �¸É�Îµ¤µÄ�o�³¤¸�¨�n°�µ¦
ª·Á�¦µ³®rÁ�}�°¥nµ�¤µ�� Â¨³Ä��ªµ¤�¦·��µ¦¦³�»®�oµ�¸É�ÎµÁ¡¸¥��°�ªnµÁ�}�� �Îµ�µ¤� �Îµ�¦·¥µ� �Îµ¦¦¡�µ¤�
�Îµ�»�«́¡�r� �Îµª·Á«¬�r� ²¨²� �́Ê�Å¤nÁ¡̧¥�¡°�̧É�³�Îµ¤µÄ�oÄ��µ¦ª·Á�¦µ³®r�µ�£µ¬µ«µ�¦r� �́��́Ê��́�£µ¬µ
«µ�¦r�¹�Å�o¤̧�µ¦¦oµ��»�®�oµ�̧É�Îµ�̧É�³¤¸�¦³·��·£µ¡Á¡¸¥�¡°�n°�µ¦�ÎµÅ�Ä�oÄ��µ¦ª·Á�¦µ³®r�µ�£µ¬µ
«µ�¦r�Ã�¥¨´�¬�³�»�®�oµ�¸É�Îµ�°�Â�n¨³£µ¬µ�´Ê��³¤¸¨´�¬�³Â���nµ��´�Å��µ¤£µ¬µ�´Ê�Ç�Â¨³Ä�£µ¬µ
®�¹É�Ç� °µ��³¤¸�»�®�oµ�¸É�ÎµÅ�o®¨µ¥�»�Ã�¥�¹Ê�°¥¼n�´�Â�ª�·��°��µ¦�Îµ�»�®�oµ�¸É�ÎµÅ�Ä�o� �´ª°¥nµ�Á�n�Ä�
£µ¬µ°´��§¬Å�o¤¸�µ¦¦oµ��»�®�oµ�¸É�Îµ°°�¤µ®¨µ¥�»�Á�n�� �»�®�oµ�¸É�ÎµÁ¡��¦¸Â���r� �3HQQ� 7UHHEDQN�
WDJVHW���¹É�Ä�Á¡��¦¸Â���r�´Ê�Å�oÂ�n�®¤ª�®¤¼n®�oµ�¸É�Îµ°°�Á�}�������·���$OOHQ���������Â¨³��»�®�oµ�¸É�Îµ�
¦µª�r� �%URZQ�WDJVHW�� Å�oÂ�n�®¤ª�®¤¼n�Îµ°°�Á�}�������·��Îµ®¦´�£µ¬µÅ�¥Å�o¤¸¦oµ��»�®�oµ�¸É�Îµ°°�¤µ
®¨µ¥�»�Á�n��´���´ª°¥nµ�Á�n���»�®�oµ�¸É�Îµ°°¦r�·���2UFKLG�WDJVHW���¹É�Â�n�®¤ª�®¤¼n�ÎµÁ�}�������·���9LUDFK�
6RUQOHUWODPYDQLFK�� 7KDWVDQHH� &KDURHQSRUQ� DQG� ,VDKDUD�� ������ Â¨³�»�®�oµ�¸É�Îµ�°�¤®µª·�¥µ¨´¥
Á�¬�¦«µ�¦r�Á�}��o�

�µ��¸ÉÅ�o�¨nµªÄ����Îµªnµ� �µ��oµ��µ¦�¦³¤ª¨�¨£µ¬µ�¦¦¤�µ�·Îµ®¦´�£µ¬µÅ�¥�´Ê�� �µ¦�´��Îµ
�³Á�}��µ��´Ê��°�Â¦��¸É�³�o°�¤¸�µ¦�Îµ�n°��¸É�³�ÎµÅ��¦³¤ª¨�¨°ºÉ�Ç��n°Å��Â�nÄ��µ��µ��°��µ��³�o°�
�´��ÎµÂ¨oª�¥´��o°��µ¦�o°¤¼¨Á¡·É¤Á�·¤�°��Îµ�´Ê�Á�n��®�oµ�¸É�Îµ�®¦º°��ªµ¤®¤µ¥�Á�}��o��Â¨³Îµ®¦´��´Ê��°�ª·�¸
�°��µ¦�´��Îµ�¸ÉÄ�oÄ�ª·�¥µ�·¡��r�¸Ê�³�o°�¤¸�µ¦�Îµ®�oµ�¸É�ÎµÁ�oµ¤µ�nª¥Ä��µ¦�¦³¤ª¨�¨�oª¥� �´��´Ê�Ä����¸Ê
�³°�·�µ¥�¹�ª·�¸�µ¦�Îµ�´�®�oµ�¸É�°��Îµ��3DUW�RI�6SHHFK�7DJJLQJ�



��

�µ¦�Îµ�´�®�oµ�¸É�°��Îµ�´Ê�¤¸°¥¼n®¨µ¥Â�ª�·��Å�oÂ�n�Â�ª�·��µ¦Ä�o����5XOH�EDVHG�$SSURDFKHV��
Â�ª�·��µ¦Ä�o�·�·� �6WDWLVWLF�EDVHG� $SSURDFKHV�� �¹É�Îµ®¦´��µ��oµ��µ¦�¦³¤ª¨�¨£µ¬µ�¦¦¤�µ�·�´Ê�
�·¥¤Â�ª�·��µ��oµ��·�·¤µ��ªnµ� Á�ºÉ°��µ�µ¤µ¦�¦°�¦´��o°¤¼¨Ä�®¨µ¥Ç� ¦¼�Â��Å�oÃ�¥Å¤n�ÎµÄ®oÁ�·��o°
�·�¡¨µ��¹Ê�� Â¨³¥´�µ¤µ¦��¸É�³�Îµ�ª��nµ�·�·�nµ�Ç� �¸É�Îµ¤µÄ�oÅ�oÃ�¥°´�Ã�¤´�·� nª�Â�ª�·��µ¦Ä�o���³
�o°�¤¸�µ¦Ä�o¤�»¬¥rª·Á�¦µ³®rÁ¡ºÉ°¦oµ���Ä®o�¦°��¨»¤£µ¬µ�¸ÉÄ�o�´Ê�®¤�� �¹É��³Á�}�Á¦ºÉ°��¸É¥»n�¥µ�¤µ�� Â¨³¥·É�
¤¸�Îµ�ª���Á���r¤µ��¹Ê��È�³¥·É��ÎµÄ®oÁ�·��ªµ¤�Îµ�ª¤¤µ��¹Ê��µ¤Å��oª¥� Â�nÄ��{��»�´�Å�o¤¸�µ¦¡´��µ
Â�ª�·��µ¦Ä�o��Ä®oµ¤µ¦�¤¸�µ¦¦oµ����¹Ê�¤µÅ�oÁ°�� Ã�¥µ¤µ¦��³¦»����µ��¨´��o°�ªµ¤�¸É¤¸°¥¼nÅ�o� Â�n
°¥nµ�Å¦�È�µ¤ª·�¸�µ¦�¸É¡´��µ�¹Ê�¤µ�¸Ê¥´��Îµ�µ�Å�o�oµ� �ÎµÄ®o�µ��n°¤µÅ�o¤¸�µ¦�¦´��¦»�Á¡ºÉ°�¸É�³Á¡·É¤�ªµ¤Á¦Èª
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�Îµ�¸ÉÁ�}�Å�Å�o�»�Â��Îµ®¦´��o°�ªµ¤�Îµ�ª¤�´Ê�

Îµ®¦´��µ¦Â�o�{�®µ�Îµ«´¡�r�¸ÉÅ¤n�¦µ��Ä�¡��µ�»�¦¤£µ¥Ä�ª·�¥µ�·¡��r�¸Ê� �µ��µ¦��¨°�Â��
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/DQJXDJH�3URFHVVLQJ��&RPSLOHG�E\�9LUDFK�6RUQOHUWODPYDQLFK�
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$OOHQ�� -�� ������ 1DWXUDO� /DQJXDJH� 8QGHUVWDQGLQJ�� �QG� HG�� 5HGZRRG� &LW\�� &DOLIRUQLD� ��
%HQMDPLQ�&XPPLQJV�

$RH�� -�� ������ $Q� (IILFLHQW� 'LJLWDO� 6HDUFK� $OJRULWKP� E\� 8VLQJ� D� 'RXEOH�$UUD\� 6WUXFWXUH�� ,(((�
7UDQV��6RIWZDUH�(QJ���9RO������SS������������

%OXP�� $�� ������ � (PSLULFDO� 6XSSRUW� IRU� :LQQRZ� DQG�:HLJKWHG�0DMRULW\� $OJRULWKP�� 5HVXOWV� RQ� D�
&DOHQGDU�6FKHGXOLQJ�'RPDLQ��0DFKLQH�/HDUQLQJ�����������

&KDUQLDN��(��������6WDWLVWLFDO�/DQJXDJH�/HDUQLQJ��&DPEULGJH���0,7�3UHVV�

&KDUQ\DSRUQSRQJ��6��������$�7KDL�6\OODEOH�6HSDUDWLRQ�$OJRULWKP��0DVWHU�7KHVLV��$VLDQ�,QVWLWXWH�RI�
7HFKQRORJ\�

&KDURHQSRUQVDZDW��3���.LMVLULNXO��%��DQG�0HNQDYLQ��6��������)HDWXUH�EDVHG�7KDL�8QNQRZQ�:RUG�
%RXQGDU\� ,GHQWLILFDWLRQ� 8VLQJ� :LQQRZ�� ,Q� 3URFHHGLQJV� RI� WKH� ����� ,(((� $VLD�3DFLILF�
&RQIHUHQFH�RQ�&LUFXLWV�DQG�6\VWHPV��$3&&$6u����

&KDURHQSRUQVDZDW�� 3��� .LMVLULNXO�� %�� DQG� 0HNQDYLQ�� 6�� ������ )HDWXUH�%DVHG� 3URSHU� 1DPH�
,GHQWLILFDWLRQ�LQ�7KDL��,Q�3URFHHGLQJ�RI� WKH�1DWLRQDO�&RPSXWHU�6FLHQFH�DQG�(QJLQHHULQJ�
&RQIHUHQFH
����1&6(&u����

&RKHQ�� :��� :�� ������ )DVW� (IIHFWLYH� 5XOH� ,QGXFWLRQ�� ,Q� 3URFHHGLQJV� RI� 7ZHOIWK� ,QWHUQDWLRQDO�
&RQIHUHQFH�RQ�0DFKLQH�/HDUQLQJ��0RUJDQ�.DXIPDQQ�

&RUPDQ��7���+����/HLVHUVRQ��&���(��DQG�5LYHVW��5���/��������,QWURGXFWLRQ�WR�$OJRULWKPV��0LW�3UHVV�

)UDNHV��:���%��DQG�%DH]D�<DWHV��5��������,QWURGXFWLRQ�WR�'DWD�6WXFWXUHV�DQG�$OJRULWKPV�5HODWHG�
WR�,QIRUPDWLRQ�5HWULHYDO��1HZ�-HUVH\���3UHQWLFH�+DOO��SS�������

*ROGLQJ��$���5��DQG�5RWK��'��������$SSO\LQJ�:LQQRZ�WR�&RQWH[W�6HQVLWLYH�6SHOOLQJ�&RUUHFWLRQ��,Q�
3URFHHGLQJV�RI�WKH�7KLUWHHQWK�,QWHUQDWLRQDO�&RQIHUHQFH�RQ�0DFKLQH�/HDUQLQJ�
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-RKQVRQ�� 6�� &�� ������ <$&&�<HW� DQRWKHU� FRPSLOHU�FRPSOLHU�� 1-�� &RPSXW�� 6FL�� 7HFK�� 5HS����
�����

.DQOD\DQDZDW��:���3UDVLWMXWUDNXO��6��������$XWRPDWLF�,QGH[LQJ�IRU�7KDL�7H[W�ZLWK�8QNQRZQ�:RUGV�
XVLQJ� 7ULH� 6WUXFWXUH�� ,Q� 3URFHHGLQJV� RI� WKH� 1DWXUDO� /DQJXDJH� 3URFHVVLQJ� 3DFLILF� 5LP�
6\PSRVLXP������1/356u����

.DZWUDNXO�� $��� .XPWDQRGH�� 6��� -DPMDQ\D�� 7�� DQG� -HZUL\DYHFK� &�� ������ $� /H[LFRQ� 0RGHO� IRU�
:ULWLQJ� 3URGXFWLRQ� $VVLVWDQW� 6\VWHP�� ,Q� 3URFHHGLQJV� RI� WKH� 6\PSRVLXP� RQ� 1DWXUDO�
/DQJXDJH�3URFHVVLQJ�LQ�7KDLODQGu���

.DZWUDNXO��$��7KXPNDQRQ��&���3RRYRUDZDQ��<���9DUDVUDL��3��DQG�6XNWDUDFKDQ��0���������$XWRPDWLF�
7KDL�8QNQRZQ�:RUG�5HFRJQLWLRQ�� ,Q�3URFHHGLQJV�RI� WKH�1DWXUDO� /DQJXDJH�3URFHVVLQJ�
3DFLILF�5LP�6\PSRVLXP������1/356u����

.LMVLULNXO��%���6LQWKXSLQ\R��6��DQG�6XSDQZDQVD��$��������7KDL�3ULQWHG�&KDUDFWHU�5HFRJQLWLRQ�E\�
&RPELQLQJ� ,QGXFWLYH� /RJLF� 3URJUDPPLQJ� ZLWK� %DFNSURSDJDWLRQ� 1HXUDO� 1HWZRUN�� ,Q�
3URFHHGLQJV� RI� WKH� ����� ,(((� $VLD�3DFLILF� &RQIHUHQFH� RQ� &LUFXLWV� DQG� 6\VWHPV�
�$3&&$6u����

/LWWOHVWRQH�� 1�� � ������ /HDUQLQJ� 4XLFNO\� ZKHQ� ,UUHOHYDQW� $WWULEXWHV� $ERXQG�� $� 1HZ� /LQHDU�
7KUHVKROG�$OJRULWKP��0DFKLQH�/HDUQLQJ���

0HNQDYLQ�� 6��&KDURHQSRUQVDZDW�� 3�� DQG� .LMVLULNXO�� %�� ������ )HDWXUH�EDVHG� 7KDL� :RUG�
6HJPHQWDWLRQ�� ,Q� 3URFHHGLQJV� RI� WKH� 1DWXUDO� /DQJXDJH� 3URFHVVLQJ� 3DFLILF� 5LP�
6\PSRVLXP������1/356u����

0HNQDYLQ��6���.LMVLULNXO��%���&KRWLPRQJNRO��$��DQG�1XWWHH��&��������3URJUHVV�RI�&RPELQLQJ�7ULJUDP�
DQG�:LQQRZ�LQ�7KDL�2&5�(UURU�&RUUHFWLRQ��,Q�3URFHHGLQJV�RI�WKH������,(((�$VLD�3DFLILF�
&RQIHUHQFH�RQ�&LUFXLWV�DQG�6\VWHPV��$3&&$6u����
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7KDLUDWDQDQRQG�� <�� ������ 7RZRUGV� WKH� GHVLJQ� RI� D� 7KDL� WH[W� V\OODEOH� DQDO\]HU�� 0DVWHU� 7KHVLV��
$VLDQ�,QVWLWXWH�RI�7HFKQRORJ\�

6RUQOHUWODPYDQLFK�� 9��&KDURHQSRUQ�� 7�� DQG� ,VDKDUD�� +�� ������ 25&+,'�� 7KDL� 3DUW�2I�6SHHFK�
7DJJHG�&RUSXV��,Q�7HFKQLFDO�5HSRUW�2UFKLG�&RUSXV��%DQJNRN���1(&7(&�
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�µ¦µ�Â��®�oµ�¸É�°��ÎµÄ�£µ¬µÅ�¥��µ��¨´��o°�ªµ¤°°¦r�·�

�¦³Á£��°��Îµ ¦µ¥¨³Á°¸¥� �´ª°¥nµ�
1353 3URSHU�QRXQ ª·�Ã�ªr�����Ã�Ã¦�nµ��Ã�o���¡¦³°µ�·�¥r
1&10 &DUGLQDO�QXPEHU ®�¹É���°���µ¤���������
1210 2UGLQDO�QXPEHU �¸É®�¹É����¸É°����¸Éµ¤���¸É����¸É����¸É��
1/%/ /DEHO�QRXQ ����������������������
1&01 &RPPRQ�QRXQ ®�´�º°��°µ®µ¦��°µ�µ¦����
177/ 7LWOH�QRXQ �¦���¡¨Á°�
3356 3HUVRQDO�SURQRXQ �»���Á�µ���´�
3'01 'HPRQVWUDWLYH�SURQRXQ �¸É���´É����¸É�´É����¸É�¸É
3175 ,QWHUURJDWLYH�SURQRXQ Ä�¦��°³Å¦��°¥nµ�Å¦
35(/ 5HODWLYH�SURQRXQ �¸É���¹É���°´����¼o
9$&7 $FWLYH�YHUE �Îµ�µ���¦o°�Á¡¨����·�
967$ 6WDWLYH�YHUE Á®È���¦¼o���º°
9$77 $WWULEXWH�YHUE °oª����¸��ª¥
;9%0 3UH�YHUE�DX[LOLDU\��EHIRUH

QHJDWRU�vÅ¤nw
Á�·���Á�º°����Îµ¨´�

;9$0 3UH�YHUE�DX[LOLDU\��DIWHU
QHJDWRU�vÅ¤nw

�n°¥���nµ��Å�o

;900 3UH�YHUE��EHIRUH�RU�DIWHU
QHJDWRU�vÅ¤nw

�ª¦��Á�¥���o°�

;9%% 3UH�YHUE�DX[LOLDU\��LQ
LPSHUDWLYH�PRRG

�¦»�µ������Á�·���°¥nµ��®oµ¤

;9$( 3RVW�YHUE�DX[LOLDU\ Å���¤µ���¹Ê�
''$1 'HILQLWH�GHWHUPLQHU��DIWHU

QRXQ�ZLWKRXW�FODVVLILHU�LQ
EHWZHHQ

�¸É���´É���Ã�n����´Ê�®¤�
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FODVVLILHU�LQ�EHWZHHQ�EHWZHHQ
�¸Ê���´Ê���Ã�o����¼o�

''%4 'HILQLWH�GHWHUPLQHU��EHWZHHQ
QRXQ�DQG�FODVVLILHU�RU
SUHFHGLQJ
4XDQWLWDWLYH�H[SUHVVLRQ
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''$4 'HILQLWH�GHWHUPLQHU��IROORZLQJ
TXDQWLWDWLYH�H[SUHVVLRQ

¡°�¸���oª�
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FODVVLILHU�LQ�EHWZHHQ
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SUHFHGLQJ�TXDQWLWDWLYH
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