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'\QDPLF�SURSHUWLHV�RI�EXLOGLQJ�SOD\�DQ�LPSRUWDQW�UROH�LQ�WKH�GHWHUPLQDWLRQ�RI�WKH�
HTXLYDOHQW� ODWHUDO� IRUFHV� DV� ZHOO� DV� UHVSRQVHV� IURP� QDWXUDO� GLVWXUEDQFHV� VXFK� DV� ZLQG�
DQG� VHLVPLF� IRUFHV�� � ,W� KDV� EHHQ� GLVFXVVHG� LQ� WKH� SDVW� WKDW� WKH� HVWLPDWLRQV� RI�
IXQGDPHQWDO� G\QDPLF� SURSHUWLHV� E\� ILQLWH� HOHPHQW� EDVHG� PHWKRG� SURYLGH� RQO\� IDLUO\�
GHJUHH� RI� DFFXUDF\�� � 7KLV� LV� SDUWO\� EHFDXVH� RI� ODFN� RI� DGHTXDWH� XQGHUVWDQGLQJ� RI� WKH�
PRGHO�RI�VWUXFWXUDO�HOHPHQW�IRU�WKH�DQDO\VLV����

7KLV� WKHVLV� SUHVHQWV� VRPH� NH\� DVSHFWV� RI� WKH� VWXG\� RI� QXPHULFDO� PRGHOV� IRU� DQ�
DQDO\VLV� RI� G\QDPLF� SURSHUWLHV� RI� UHLQIRUFHG� FRQFUHWH� EXLOGLQJV� E\� ILQLWH� HOHPHQW�
PHWKRG���)RXU�EXLOGLQJV�FRQVWUXFWHG�LQ�%DQJNRN��������������DQG�����PHWHUV�KLJK��ZHUH�
VWXGLHG�IRU�WKH�DQDO\VLV�RI�WKHLU�G\QDPLF�SURSHUWLHV���,Q�RUGHU�WR�REWDLQ�DFFXUDWH�G\QDPLF�
SURSHUWLHV�� WKH� PHFKDQLFDO� EHKDYLRUV� DQG�SURSHUWLHV�RI� WKH�VWUXFWXUDO�V\VWHP�DV�ZHOO�DV�
WKH� QRQ�VWUXFWXUDO� V\VWHP� ZHUH� WDNHQ� LQWR� DFFRXQW�� � ,Q� WKH� VWXGLHV� RI� ILQLWH� HOHPHQW�
PRGHO�� WKH� HIIHFWV� RI� PHVKLQJ� RI� EXLOGLQJuV� HOHPHQWV� DQG� WKH� HIIHFWV� RI� IRXQGDWLRQ�
IOH[LELOLWLHV�ZHUH�FDUHIXOO\�LQYHVWLJDWHG�WR�GHILQH�WKH�DSSURSULDWH�PRGHO�IRU�WKH�DQDO\VLV���

7KH�FDOFXODWHG�UHVXOWV�RI�G\QDPLF�SURSHUWLHV��ZKLFK� LQFOXGH�QDWXUDO�SHULRGV�DQG�
PRGH�VKDSHV�RI�WKH�IXQGDPHQWDO�PRGHV�LQ�WZR�WUDQVODWLRQ�D[HV�DQG�WRUVLRQ�PRGH��ZHUH�
FRPSDUHG� WR� WKH� UHVXOWV� IURP� WKH� DFWXDO� PHDVXUHPHQW� RI� G\QDPLF� SURSHUWLHV� RI� WKH�
EXLOGLQJV�� 7KH� UHVXOWV� VKRZHG� WKDW� WKH� QDWXUDO� SHULRGV� LQ� WRUVLRQ� PRGH� ZHUH� PRVW�
DIIHFWHG� E\� PHVKLQJ� RI� VODE� HOHPHQW�� KRZHYHU� WKH� GHJUHH� RI� FKDQJH� LQ� WKH� QDWXUDO�
SHULRG� ZDV� RQO\� DERXW� �� WR� ���� � ,Q� WKH� DQDO\VLV� PRGHOV� RQ� IOH[LEOH� IRXQGDWLRQ�� PRUH�
DFFXUDWH�RI�PRGH�VKDSHV�ZHUH�DFKLHYHG���$PRQJ�IRXU�EXLOGLQJ�PRGHOV�LQ�WKLV�VWXG\��WKH�
HIIHFWV� RI� IRXQGDWLRQ� IOH[LELOLW\� ZHUH� UHODWLYHO\� PRUH� VLJQLILFDQW� IRU� ORZ�ULVH� EXLOGLQJ�� � ,W�
ZDV� LQGLFDWHG� E\� WKH� GLIIHUHQFHV� LQ� QDWXUDO� SHULRGV� RI� IL[HG�EDVH� PRGHO� DQG� IOH[LEOH�
EDVH�PRGHO�� �7KLV�ILQGLQJ�VKRZV�WKH�HIIHFWV�RI�6RLO�6WUXFWXUH�,QWHUDFWLRQ�ZKLFK�DUH�PRUH�
SURQRXQFHG�LQ�ORZ�ULVH�EXLOGLQJ�ZKHQ�WKH�UHODWLYH�VWLIIQHVV�RI�WKH�EXLOGLQJ�ZLWK�UHVSHFW�WR�
WKH�VRLO�LV�KLJK��
�
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�´Ê��¸ÊÁ�ºÉ°��µ��ªµ¤¦¼oÂ¨³¤µ�¦�µ��µ¦°°�Â���¸É�¼��¦́��¦»�¡´��µ�¹Ê�� Á�n�� ¤µ�¦�µ��µ¦°°�
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Á�¡µ³°¥nµ�¥·É�� °µ�µ¦�¸É�¼�°°�Â��Ä®o¦¼��¦��°�°µ�µ¦¤¸�ªµ¤�³¨¼�Â¨³�ÊÎµ®�´��°�°µ�µ¦Ã�¥
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�¨nµª�¸Ê�³Á¸¥�nµÄ�o�nµ¥¼�� Â¨³�µ¦�¦ª�ª́��³µ¤µ¦��¦³�ÎµÅ�o�È�n°Á¤ºÉ°°µ�µ¦Å�o¦́��µ¦�n°¦oµ�
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�́��¨nµª� �¹��o°��¼�¦oµ��¹Ê�°¥nµ��¼��o°�Â¨³Á®¤µ³¤� � �¨nµª�º°�³�o°��Îµ�¹��¹��¨�°��·Ê�nª��¸É
Á�}�¦³��Ã�¦�¦oµ�� �6WUXFWXUDO�6\VWHP��Á�n���Îµ¨´�Á¦·É¤�o��°�ª́�»�Â���Îµ¨°�Ã�¦�°µ�µ¦�Â��
�Îµ¨°��µ�¦µ��¦ª¤�¹��³�o°�¡·�µ¦�µ�¹�¦³���¸ÉÂ���nµ��´��°�°��r°µ�µ¦Ä�Â�n¨³�¦³Á£��Â¨³



�
�

�

��

�³�o°��Îµ�¹��¹��¨�°�nª��¸ÉÅ¤nÄ�n¦³��Ã�¦�¦oµ����1RQ�VWUXFWXUDO�6\VWHP����Á�n����ÎµÂ¡��n°°·���
�oª¥���

Ä��µ�ª·�́¥�¸Ê�³Á�o��¹��µ¦«¹�¬µ®µ�nµ�»�¤�´�·�µ�¡¨«µ�¦r�°�°µ�µ¦� Ã�¥ª·�¸�µ¦
ª·Á�¦µ³®rÁ�·���·�«µ�¦r�µ��µ¦¦oµ�Â���Îµ¨°�Å¢Å��r°·¨·Á¤o��r� � � ��¹É�Ä��µ¦¦oµ�Â���Îµ¨°��́�
�¨nµª� �´Ê��³�Îµ�µ¦¡·�µ¦�µ�¹��{��́¥�nµ�� Ç� �¸ÉÁ�¸É¥ª�o°�Á¡ºÉ°Ä®o�nµ�»�¤�´�·Á�·�¡¨«µ�¦r�¸ÉÅ�o�µ�
Â���Îµ¨°�Å¢Å��r°·¨·Á¤o��r�´Ê�Ä�¨oÁ�̧¥��´��nµ�¸ÉÅ�o�µ��µ¦�¦ª�ª́��µ�£µ¡°µ�µ¦�¦·�¤µ��¸É»�����

Ã�¥Ä��µ�ª·�́¥�¸Ê�³Á�}��µ¦«¹�¬µ�n°Á�ºÉ°��µ��µ�ª·�́¥�¸É�nµ�¤µ� �Á�¨·¤�́¥� Á�¸¥¦�·Á¦º°�
�¤¨µ�� ������ Ã�¥Å�o«¹�¬µÂ���Îµ¨°�Îµ®¦́��µ¦ª·Á�¦µ³®r�»�¤�´�·Á�·�¡¨«µ�¦r�°�°µ�µ¦
�°��¦̧�Á¦·¤Á®¨È��Îµ�ª�� �� °µ�µ¦� Ã�¥Ä�Â�n¨³°µ�µ¦�³¡·�µ¦�µ�¹��́ªÂ�¦�nµ�� Ç� Á�n���nµ�»�
¤�´�·�µ��¨«µ�¦r�°�ª́�»� ¦³��Ã�¦�¦oµ�� Â¨³nª��¦³�°��¸ÉÅ¤nÄ�nÃ�¦�¦oµ�� Á�n�� �ÎµÂ¡��n°
°·�� Â¨³�´�Å�� � � � Ã�¥¡·�µ¦�µÂ���Îµ¨°��°��µ�¦µ�Á�}�Â��¥¹�Â�n�� � � � � �¹É��nµ�»�¤�´�·�µ�
¡¨«µ�¦r�¸ÉÅ�o�µ�Â���Îµ¨°��́��¨nµª°¥¼nÄ�Á���r�̧� Â¨³�nµ�¸ÉÅ�o¤¸�ªµ¤°��¨o°��´��µ¦®µ�nµ
Ã�¥�µ¦�¦ª�ª́��µ�°µ�µ¦�¦·�¡°¤�ª¦� Â�n°¥nµ�Å¦�È�µ¤�Îµ�ª��́ª°¥nµ�°µ�µ¦Ä��µ�ª·�́¥�́�
�¨nµª¤¸Á¡¸¥�� �� °µ�µ¦Á�nµ�´Ê�� ¦ª¤�¹�°µ�µ¦�́��¨nµªÁ�}�°µ�µ¦�¸É¤¸�ªµ¤¼�Å¤n¤µ��´��¨nµª�º°¤¸
�ªµ¤¼��¦³¤µ�� ������ Á¤�¦� � � �́��´Ê��nµ�»�¤�´�·�µ�¡¨«µ�¦r�°�°µ�µ¦�¸ÉÅ�o� �¹�µ¤µ¦�
ª·Á�¦µ³®rÅ�oÁ¡¸¥�Ä�¨Îµ�́��́Ê�¡ºÊ��µ���)XQGDPHQWDO�0RGH��Á�nµ�´Ê���

Îµ®¦́��µ�ª·�́¥�³Á�}��µ¦�¦́��¦»�Â�ª�µ��µ¦¦oµ�Â���Îµ¨°�Å¢Å��r°·¨·Á¤o��r� Á¡ºÉ°�µ¦
ª·Á�¦µ³®r�»�¤�´�·Á�·�¡¨«µ�¦r�°�°µ�µ¦�°��¦̧�Á¦·¤Á®¨È�� Ã�¥�³�Îµ�µ¦«¹�¬µ�́ª°¥nµ�
°µ�µ¦���°µ�µ¦��¹É�¤¸�ªµ¤¼��µ��¨µ��¹�¼�¤µ��¨nµª�º°�°µ�µ¦�$�Á�}�°µ�µ¦¡´�°µ«́¥����́Ê��¤¸
�ªµ¤¼�� ���¤��� °µ�µ¦�%� Á�}�°µ�µ¦Îµ�´��µ�� ��� �́Ê��¤¸�ªµ¤¼�� ���¤��� °µ�µ¦�&� Á�}�°µ�µ¦
Á¦̧¥������́Ê��¤¸�ªµ¤¼������¤��Â¨³°µ�µ¦�'�Á�}�°µ�µ¦Á¦̧¥�����́Ê��¤¸�ªµ¤¼�����¤���µ¤¨Îµ�́��
¦ª¤�¹�¡·�µ¦�µnª��¦³�°�°ºÉ��Ç��¸É¤¸�¨�n°�nµ�»�¤�´�·�µ�¡¨«µ�¦r�¸ÉÁ�¸É¥ª�o°�Á¡·É¤Á�·¤Ä��µ¦
¦oµ�Â���Îµ¨°�� Á�n���µ¦¡·�µ¦�µ�µ¦Â�n�¥n°¥� �PHVK�� Ä��)UDPH�Â¨³�(OHPHQW��µ¦¡·�µ¦�µ
�¹��¨�°��µ¦¦oµ�Â���Îµ¨°��°�¦³���µ�¦µ���·��nµ�� Ç� Â¨³Â���Îµ¨°�®o°�Ä�o�·�£µ¥Ä�
Ã�¦�¦oµ�°µ�µ¦�´Ê�� Ç� �¸É¤¸�n°�nµ�»�¤�´�·Á�·�¡¨«µ�¦r� � � � �µ¦¡·�µ¦�µ�¨�°�nª��¸ÉÅ¤nÅ�oÁ�}�
Ã�¦�¦oµ�� Á�n�� �ÎµÂ¡�°·��n°� Â¨³�µ¦¡·�µ¦�µ�µ¦¦oµ�Â���Îµ¨°��°��ÎµÂ¡�°·��n°Ä��¦�̧�¸É¤¸
�n°�Á�d���¦³���Â¨³®�oµ�nµ�� Á�}��o�� �Â¨³Á�¦̧¥�Á�¸¥��´��¨�¸ÉÅ�o�µ��µ¦�¦ª�ª́��µ�°µ�µ¦�¦·���
�´Ê��¸Ê� Á¡ºÉ°Ä®o�µ¦®µ�nµ�»�¤�´�·�µ�¡¨«µ�¦r�µ�Â���Îµ¨°��¸É�¼�¦oµ��¹Ê�¤¸�ªµ¤�¼��o°�Â¨³
µ¤µ¦�Á�ºÉ°�º°Å�o�̧¥·É��¹Ê��
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����ª́��»�¦³��r�°�ª·�¥µ�·¡��r�

�
Á¡ºÉ°«¹�¬µª·�¸�µ¦¦oµ�Â���Îµ¨°�Á�·���·�«µ�¦r�¸ÉÁ®¤µ³¤� Îµ®¦́��µ¦ª·Á�¦µ³®r�»�

¤�´�·Á�·�¡¨«µ�¦r�°�°µ�µ¦�°��¦̧�Á¦·¤Á®¨È�Ã�¥Â���Îµ¨°�Å¢Å��r°·¨·Á¤o��r� ��¹É�¡·�µ¦�µ�¹�
¤¤�·�µ�� Â¨³¦¼�Â���nµ�� Ç� �¸É�³�Îµ¤µÄ�oÄ��µ¦¦oµ�Â���Îµ¨°�� Á�n��µ¦Â�n�¥n°¥Ä��·Ê�nª�
�°�Ã�¦�¦oµ�� � Â���Îµ¨°��µ�¦µ�Â��¥º�®¥»n�� Á�}��o�� Â¨³�Îµ�µ¦Á�¦̧¥�Á�¸¥��nµ�»�¤�´�·Á�·�
¡¨«µ�¦r� �º°� �nµ�ªµ¤�¸É�¦¦¤�µ�·� Â¨³¦¼�Â���µ¦´É�Å®ª�°�Ã�¦�¦oµ�°µ�µ¦Ä�¦¼�Â��¡ºÊ��µ�
�¸É®µÅ�o�µ�Â���Îµ¨°�Á�·���·�«µ�¦r� �´��»�¤�´�·Á�·�¡¨«µ�¦r�¸ÉÅ�o�µ��µ¦�¦ª�ª́��µ�
£µ¡°µ�µ¦�¦·��

�
�����°�Á���°��µ�ª·�́¥�

�
��� °µ�µ¦�¸ÉÁ¨º°�Ä�oÄ��µ¦¦oµ�Â���Îµ¨°�Á�·���·�«µ�¦rÄ��µ�ª·�́¥�¸Ê� � � ¤¸� �� °µ�µ¦� �º°�

°µ�µ¦�$� Á�}�°µ�µ¦¡´�°µ«́¥��� �́Ê��¤¸�ªµ¤¼�����¤���°µ�µ¦�%� Á�}�°µ�µ¦Îµ�´��µ������́Ê��¤¸
�ªµ¤¼�����¤���°µ�µ¦�&� Á�}�°µ�µ¦Á¦̧¥����� �́Ê��¤¸�ªµ¤¼�� �����¤��Â¨³°µ�µ¦�'� Á�}�°µ�µ¦
Á¦̧¥�� ��� �́Ê�� ¤¸�ªµ¤¼�� � ��� ¤��Á�¨·¤�́¥� Á�¸¥¦�·Á¦º°��¤¨µ�� ������ � �µ¤¨Îµ�́�� � � Ã�¥Á�}�°µ�µ¦
�°��¦̧�Á¦·¤Á®¨È�Ä�¦³��Áµ��µ��¡ºÊ��

��� ¦³��Â¨³¦¼�Â���nµ��Ç��¸ÉÄ�oÄ��µ¦¦oµ�Â���Îµ¨°�Á�·���·�«µ�¦rÄ��µ�ª·�́¥�º°�
����¦³��Ã�¦�¦oµ��°�°µ�µ¦� Á�n�� �¨�µ��°�Á���ªµ¤Â�È�Â¦�� �5LJLG� =RQH���

Á�}��o��
�����¨�¦³���°�nª��¸ÉÅ¤nÄ�nÃ�¦�¦oµ�� Á�n�� �ÎµÂ¡�°·��n°� Ã�¥¡·�µ¦�µÂ���Îµ¨°�

�ÎµÂ¡�°·��n°Á�}�Â���6KHOO�(OHPHQW��
����Îµ®¦́��ÎµÂ¡�°·��n°�¸É¤¸¡ºÊ��¸É�°��¦³����®�oµ�nµ��Â¨³�¦³�¼�Å¤n�¹�������°�¡ºÊ��¸É

�ÎµÂ¡��´Ê�� Ç� �³¡·�µ¦�µ�ÎµÂ¡�Á�}�� 6KHOO� (OHPHQW� Á�È¤¡ºÊ��¸É� Â�n®µ�¤¸¡ºÊ��¸É�°�
�¦³��� ®�oµ�nµ�� Â¨³�¦³�¼¤µ��ªnµ� ���� Â¨oª�´Ê��³¡·�µ¦�µªnµÅ¤n¤¸�ÎµÂ¡��́�
�¨nµª�¹É��³Å¤n¡·�µ¦�µ�ÊÎµ®�´��°��ÎµÂ¡��´Ê��Ç��oª¥�

����¡·�µ¦�µ¦³���µ�¦µ�Á�}�Â��¥¹�Â�n�� Â¨³� Â��¥º�®¥»n�� ¦ª¤�¹�¡·�µ¦�µ¦oµ�
Â���Îµ¨°�®o°�Ä�o�·�Ä��µ¦¦oµ�Â���Îµ¨°�Á�·���·�«µ�¦r� Ã�¥Ä�oÂ���Îµ¨°�
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�µ�¦µ�Â��¥º�®¥»n��°�� :LQNOHU� �¹É��³¡·�µ¦�µÁ�}�¦³���¦·���Â��Ä��µ¦
ª·Á�¦µ³®r��

����¡·�µ¦�µ�¨�¦³���°��µ¦Â�n�¥n°¥� 0HVK� £µ¥Ä�°��r°µ�µ¦��·��nµ�� Ç� Ä�Ã�¦�
¦oµ�°µ�µ¦�

����Ä��µ�ª·�́¥�¸ÊÄ�oÃ�¦Â�¦¤� 6$3����� 1RQOLQHDU� Áª°¦r�́É�� ����� Ä��µ¦¦oµ�Â��
�Îµ¨°�Á�·���·�«µ�¦rÃ�¥ª·�¸Å¢Å��r°·¨·Á¤o��r�

��� �µ¦ª·Á�¦µ³®rÂ���Îµ¨°�Á�·���·�«µ�¦rÄ��µ�ª·�́¥�¸ÊÁ�}�Â��°·¨µ�·�� ª́�»Â¨³nª�
�¦³�°��°�Ã�¦�¦oµ�Á�}�Â��¥º�®¥»n�Á�·�Áo��

��� ¡ºÊ��¼�¤¤»�·Ä®oÁ�}�Â��¥¹�Â�n�Ä�¦³�µ��´��µ�Â¨³Áµ�
��� �Îµ�µ¦Á�¦̧¥�Á�¸¥��nµ�µ��µ¦´É�Å®ª�¸ÉÅ�o�µ��µ¦ª·Á�¦µ³®rÂ���Îµ¨°�� �´��¨�µ��µ¦

�¦ª�ª́�°µ�µ¦�¦·�Ã�¥ª·�¸�$PELHQW�9LEUDWLRQ�
��� ¡·�µ¦�µ¦¼�Â���µ¦´É�Å®ªÄ��́Ê�¡ºÊ��µ�� �)XQGDPHQWDO� 0RGH�� � Ä�¦¼�Â���µ¤¥µª��

�µ¤�ªµ��Â¨³¦¼�Â���µ¦�·��́ª�°�°µ�µ¦Á�nµ�´Ê���
�

�����°��r�¦³�°��°�ª·�¥µ�·¡��r�

�
�µ�ª·�́¥�¸Ê¤¸ª́��»�¦³��rÁ¡ºÉ°«¹�¬µ®µª·�¸�µ¦¦oµ�Â���Îµ¨°�Á�·���·�«µ�¦r�¸ÉÁ®¤µ³¤

Îµ®¦́��µ¦ª·Á�¦µ³®r�»�¤�´�·�µ�¡¨«µ�¦r�°�°µ�µ¦� Ã�¥�Îµ�µ¦«¹�¬µ�¹�¤¤�·�µ��°�¦³���
Â¨³¦¼�Â���nµ�� Ç� � �¸É�³�Îµ¤µÄ�oÄ��µ¦¦oµ�Â���Îµ¨°�� � Á�n�� ¦³���¸ÉÁ�}�Ã�¦�¦oµ�®¨´��� ¦³��
�µ�¦µ�Â���nµ��Ç�Â¨³¦³���¸ÉÅ¤nÄ�nÃ�¦�¦oµ��Á�n���ÎµÂ¡��n°°·��Á�}��o���Â¨oª�Îµ�µ¦Á�¦̧¥�Á�¸¥�
�nµ�»�¤�´�·Á�·�¡¨«µ�¦r�¸ÉÅ�o�µ�Â���Îµ¨°�Á�·���·�«µ�¦r� �´��nµ�¸ÉÅ�o�µ��µ¦�¦ª�ª́��µ�
£µ¡°µ�µ¦�¦·�� Ä��µ¦Á�¦̧¥�Á�¸¥��nµ�»�¤�´�·�µ�¡¨«µ�¦rÄ��µ�ª·�́¥�¸Ê� �³�Îµ�µ¦Á�¦̧¥�
Á�¸¥��nµ�µ��°��µ¦´É�Å®ªÄ�¦¼�Â��¡ºÊ��µ�� Â¨³� ¦¼�¦nµ��µ¦´É�Å®ª� �0RGH� 6KDSH�� Ã�¥
¡·�µ¦�µ�µ��nµ�µ¦Á�¨ºÉ°��¸ÉÄ�Â�ª¦µ�Ä�Â�n¨³Â����� � Á�ºÉ°��µ�Ä��µ�ª·�́¥�¸ÊÅ�o¤¸�o°�Îµ�´�Ä��µ¦
Á¨º°��́ª°¥nµ�°µ�µ¦�¸É�Îµ�µ¦«¹�¬µ�Â¨³�¦ª�ª́���¹É�Å¤nµ¤µ¦��¸É�³Á�}��́ªÂ���°�°µ�µ¦Ã�¥¦ª¤
Å�o�´Ê�®¤�� �́��´Ê��¨¦»��°��µ�ª·�́¥�¸Ê�³Á�o�Å�Ä�Â�ª�µ�� Â¨³ª·�¸�µ¦¦oµ�Â���Îµ¨°��µ�
��·�«µ�¦rÁ¡ºÉ°ª·Á�¦µ³®r�»�¤�´�·�µ�¡¨«µ�¦r�°�°µ�µ¦� ¦ª¤�¹��¦³�ª��µ¦ª·�́¥Á¡ºÉ°�¸É�³�Îµ
Å��¦³¥»��rÄ�o�µ�� Â¨³Á�}�Â�ª�µ�Ä��µ¦�Îµ�µ�ª·�́¥�n°Å�Ä�£µ¥£µ�®�oµ� � Ã�¥�¸ÉÄ��µ�ª·�́¥�¸Ê¤¸
¦µ¥¨³Á°¸¥��µ¦�ÎµÁ�°�́��n°Å��¸Ê�
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���¸É���v���Îµw�Á�}����¸É�¨nµª�¹��¸É¤µÂ¨³�ªµ¤Îµ�́��°��{�®µ�ª́��»�¦³��r��°�Á��
�µ¦ª·�́¥�Â¨³Â�ª�µ��°�ª·�¥µ�·¡��r�
���¸É���v�µ�ª·�́¥�¸ÉÁ�¸É¥ª�o°�w�Á�}����¸É�¨nµª�¹��¨�µ�ª·�́¥�¸ÉÁ�¸É¥ª�o°��¸ÉÅ�o¤¸�¼o«¹�¬µÅªoÂ¨oª
�¹É��¦³�°��oª¥��nª�®¨´��Ç��º°�

��� �µ¦�¦ª�ª́�°µ�µ¦�¦·���0HDVXUHPHQW�$SSURDFK��
��� �µ¦�Îµ�ª��µ�¼�¦Ã�¥�¦³¤µ���(PSLULFDO�$SSURDFK��
��� �µ¦ª·Á�¦µ³®rÁ�·���·�«µ�¦r��Â���Îµ¨°�Å¢Å��r°·¨·Á¤o��r� �)LQLWH� HOHPHQW�

0RGHO��
���¸É� �� vª·�¸ª·�́¥� Â¨³�§¬�¸�¸ÉÁ�¸É¥ª�o°�w� Á�}����¸É�¨nµª�¹��¦³�ª��µ¦ª·�́¥� �§¬�¸� �µ¦
�¦³¤ª¨�¨�®¨´��µ¦�Â�ª�µ�Â¨³¤¤�·�µ��¸ÉÄ�oÄ��µ�ª·�́¥�
���¸É� �� v�µ¦¦oµ�Â���Îµ¨°�Å¢Å��r°·¨·Á¤o��rw� Á�}����¸É«¹�¬µª·�¸�µ¦¦oµ�Â���Îµ¨°�Å¢
Å��°·¨·Á¤o��r� Ã�¥Á�o��µ¦«¹�¬µÅ��¸É�¨�¦³���°��µ¦Â�n�¥n°¥� �0HVKLQJ�� �°��·Ê�nª�
Ã�¦�¦oµ��nµ�� Ç� �n°�nµ�»�¤�´�·�µ�¡¨«µ�¦r�°�Â���Îµ¨°��´Ê�� Ç� �¹É��¦³�°��oª¥� �
nª�®¨´��Ç��º°�

��� �µ¦Â�n�¥n°¥��0HVKLQJ��Ä��)UDPH�Â¨³�:DOO�(OHPHQW�
��� �µ¦Â�n�¥n°¥��0HVKLQJ��Ä��)UDPH�Â¨³�6ODE�(OHPHQW��
��� �µ¦Â�n�¥n°¥� �0HVKLQJ�� Ä�� 6ODE� (OHPHQW� Á¡ºÉ°Á�}��́ªÂ���°�¡ºÊ�Ä�¦¼�

Â���nµ��Ç��
���¸É� �� v�µ¦«¹�¬µÂ���Îµ¨°��°��µ�¦µ�Â��¥º�®¥»n�� Â¨³�®o°�Ä�o�·�w� Á�}����¸É«¹�¬µ
�¹�ª·�¸�µ¦¦oµ�Â���Îµ¨°��µ�¦µ�Â��¥º�®¥»n�� Â¨³�µ¦¦oµ�Â���Îµ¨°��°�®o°�Ä�o�·�
¦ª¤�¹��µ�¦µ��¸É¤¸�ªµ¤®�µ¤µ���
���¸É� �� v�¨�µ¦«¹�¬µw� Á�}����¸É�¨nµª�¹��¨�µ¦ª·�́¥¡¦o°¤�´Ê�¦»��¨�µ��¦³�ª��µ¦
«¹�¬µÄ����¸É��Â¨³������¹É��¨�µ¦ª·�́¥�³�¦³�°��oª¥��nª�®¨´���º°�

��� �¨�µ¦ª·Á�¦µ³®rÂ���Îµ¨°�Å¢Å��r°·¨·Á¤o��r�°��́ª°¥nµ�°µ�µ¦�¦·�� Ã�¥
¡·�µ¦�µ�¨�¦³���°��µ¦Â�n�¥n°¥� 0HVKLQJ� Ä�� )UDPH�� 6ODE� (OHPHQW�
Â¨³�:DOO� (OHPHQW� � � ¦ª¤�¹��µ¦¡·�µ¦�µ�¨�¦³���°��µ�¦µ�Â���nµ��Ç�
Â¨³� ®o°�Ä�o�·�� �¹É��³�Îµ�µ¦Á�¦̧¥�Á�¸¥��nµ�µ��µ¦´É�Å®ª�¸ÉÅ�o�µ�Â��
�Îµ¨°���´��nµ�µ��µ¦´É�Å®ª�¸ÉÅ�o�µ��µ¦�¦ª�ª́��¦·��

��� �¨�µ¦ª·Á�¦µ³®r¦¼�¦nµ��µ¦´É�Å®ª��0RGH�6KDSH�$QDO\VLV��
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���¸É� �� v¦»��¨�µ¦«¹�¬µw� Á�}����¸É�¨nµª¦»��¨�µ¦ª·�́¥�´Ê�®¤�¡¦o°¤�´Ê��o°Á�°Â�³
Á¡ºÉ°Á�}�Â�ª�µ�Ä��µ¦ª·�́¥Â¨³¡´��µ�n°Å��
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���¸É���
�

�µ�ª·�́¥�¸ÉÁ�¸É¥ª�o°��
�

�����µ¦�¦ª�ª́��»�¤�´�·Á�·�¡¨«µ�¦r�°�°µ�µ¦�
�
Ä��e���«�������-�*�%RXZNDPS��-�3�.ROHJJHU�Â¨³�5�0�6WHSKHQ��%RXZNDPS�-�*���

.ROOHJJHU��-�3���DQG�6WHSKHQ��5�0���������Å�o¦nª¤�´�«¹�¬µª·�¸�µ¦�¦ª�ª́�Á¡ºÉ°®µ�nµ�»�¤�´�·
Á�·�¡¨«µ�¦r� � � Ã�¥Ä�oª·�¸� )RUFH� Â¨³� $PELHQW� 9LEUDWLRQ� Á¡ºÉ°ª·Á�¦µ³®r°µ�µ¦� ��� �́Ê�� �¹É�Ã�¦�
¦oµ�Á�}�Â���3UHIDEULFDWHG�:DOO�Â¨³�6ODE�(OHPHQW���Ã�¥�nµ�µ�¡¨«µ�¦r�Á�n�������nµ�ªµ¤�¸É
�¦¦¤�µ�·� �nµ°´�¦µnª��ªµ¤®�nª�� � � � Â¨³� ¦¼�Â���µ¦´É�Å®ª�°�¦³���´Ê�Ä�Â�ª�·É�� � � Â¨³Â�ª
¦µ��°�Ã�¦�¦oµ��´Ê��¼�Á�¦̧¥�Á�¸¥��´��nµ�¸ÉÅ�o�µ��µ¦ª·Á�¦µ³®r�oª¥Ã�¦Â�¦¤� 7$%6���� � � � � Ã�¥
¤¤»�·�µ��¸ÉÄ�o�º°�Ä®o¡ºÊ�¤¸¡§�·�¦¦¤Á�}�Â��¥¹�Â�n��Â¨³¡·�µ¦�µ�¨�¦³���°�¦¼�Â���°��µ�
¦µ���·��nµ��Ç��oª¥�

Ä��e� ��«�� ����� 7�/HHODZDQQHH� �/HHODZDQQHH��� 7�� ������ Å�o«¹�¬µ�µ¦�¦ª�ª́��»�
¤�´�·�µ�¡¨«µ�¦r�°�°µ�µ¦¼�Ä��¦»�Á�¡¤®µ��¦� Ã�¥ª·Á�¦µ³®r�oª¥ª·�¸� $PELHQW� 9LEUDWLRQ�
0HWKRG� Ã�¥�Îµ�µ¦�¦ª�ª́�°µ�µ¦�°��¦̧�Á¦·¤Á®¨È��´Ê�®¤�� �� °µ�µ¦Â¨³¤¸�ªµ¤¼�¦³®ªnµ��
���� Á¤�¦� �¹�� ���� Á¤�¦� �¹É�Ä�Â�n¨³°µ�µ¦�´Ê��nµ�ªµ¤�¸É�¦¦¤�µ�·� °´�¦µnª��ªµ¤®�nª�Â¨³¦¼�
¦nµ��µ¦´É�³Á�º°��°�¦³���¦³¤µ�� ���� ¦¼�Â��Â¦�Ä®o�nµ�¸É�¼��o°�� ¡¦o°¤�´Ê�«¹�¬µ�nµ�»�
¤�´�·Á�·�¡¨«µ�¦r�¸ÉÁ�È��´��¹�Å�o� Á¡ºÉ°®µÂ�ªÃ�o¤�°��nµ�ªµ¤�¸É�¦¦¤�µ�·�´�¨´�¬�³¦¼�¦nµ�
°µ�µ¦�

�
�����µ¦�Îµ�ª��nµ�µ��¦¦¤�µ�·�µ�¼�¦Ã�¥�¦³¤µ��

�
Ä��e� ��«������ $�.�&KRSUD�� 5�.�*RHO� �&KRSD�� $�.��� DQG� *RHO�� 5�.��� ������ � Å�o

«¹�¬µÂ¨³¡´��µ¼�¦�¸ÉÄ�oÄ��µ¦�¦³¤µ�®µ�µ��µ¦´É�¡ºÊ��µ��°�°µ�µ¦Â���6KHDU�:DOO� Â¨³
Â��� 5HLQIRUFHG�FRQFUHWH� 	� 6WHHO� 0RPHQW�5HVLVWLQJ� )UDPH� %XLOGLQJ� Ã�¥�Îµ�µ¦�¦ª�ª́�
°µ�µ¦�¸É¤¸Â¦�Â�n��·�Å®ª¤µ�¦³�Îµ�́Ê�Â�n�nª��e� ���������� � Á¡ºÉ°Ä�oÂ��Ä��µ¦®µÂ¦��¦³�Îµ�µ�
�oµ��oµ�� �¹É��¨�µ¦«¹�¬µ�°�� &KRSUD� �ÎµÄ®oµ¤µ¦��Îµ�µ¥¡§�·�¦¦¤Â¨³®µ¤�µ¦Ä�oÄ��µ¦
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�¦³¤µ��nµ�»�¤�´�·Á�·�¡¨«µ�¦r�nµ�� Ç� Å�o� Ã�¥¤�µ¦�¸ÉÅ�oÁ®¨nµ�¸Ê¤µ�µ��µ¦��°��́ª°¥nµ�
�Îµ�ª�¤µ���

�
�����µ¦ª·Á�¦µ³®rÁ�·���·�«µ�¦r��Â���Îµ¨°�Å¢Å��r°·¨·Á¤o��r�

�
Ä��{��»�´��¸Ê� �µ¦�¦³¥»��rÄ�oÃ�¦Â�¦¤�°¤¡·ªÁ�°¦rÄ��µ¦°°�Â��Â¨³ª·Á�¦µ³®rÃ�¦�¦oµ�

°µ�µ¦¤¸�ªµ¤Â¡¦n®¨µ¥¤µ�¥·É��¹Ê�� Ã�¥Á�¡µ³Ã�¦Â�¦¤�µ¦ª·Á�¦µ³®rÃ�¦�¦oµ��µ�Ã�¦Â�¦¤
µ¤µ¦�¡·�µ¦�µ�¨�°��·Ê�nª��¸ÉÅ¤nÅ�oÁ�}�Ã�¦�¦oµ�� �1RQ� VWUXFWXUDO�PHPEHU�� Ä�°µ�µ¦Å�o°¸�
�oª¥� Â�nÄ��µ¦°°�Â��°µ�µ¦�¦·�ª·«ª�¦�¼o°°�Â��nª�Ä®�n�È¥´�Å¤n¡·�µ¦�µ�¨�°��·Ê�nª��¸ÉÅ¤n
Å�oÁ�}�Ã�¦�¦oµ�Ä��µ¦¦oµ�Â���Îµ¨°�°µ�µ¦� � �´Ê��¸ÊÁ�ºÉ°��µ��µ¦¡·�µ¦�µ�́��¨nµª�³¤¸�ªµ¤
¨´��́��o°�¤µ�¥·É��¹Ê�� � ¦ª¤�¹�¥´�¤¸�ªµ¤Á�oµÄ�ªnµ�µ¦Å¤n¡·�µ¦�µ�¨�°��·Ê�nª��¸ÉÅ¤nÅ�oÁ�}�Ã�¦�
¦oµ��´Ê��³�ÎµÄ®oÃ�¦�¦oµ�°µ�µ¦¤¸�ªµ¤�¨°�£´¥¤µ�¥·É��¹Ê��
�
������Â���Îµ¨°��ÎµÂ¡�°·��n°��0DVRQU\�,QILOO�:DOO�0RGHO��

�
Ä��e� ��«�� ����� � � 0DLQVWRQH� 5�-�� �5�-��� 0DLQVWRQH�� ������ � Â¨³� ��«�� ����� 6PLWK�

6�%��Â¨³�&DUWHU�&���6�%���6PLWK��DQG�&���&DUWHU��������Å�o�Îµ�µ¦«¹�¬µÂ���Îµ¨°��°��ÎµÂ¡�
�n°°·�� � � Ã�¥¦oµ�Â���Îµ¨°�Á�}�Â��� (TXLYDOHQW� 6WUXW� Â¨³¡·�µ¦�µ¡§�·�¦¦¤�°�°��r°µ�µ¦
¦ª¤Á�}�Â��¡§�·�¦¦¤¦nª¤� � �&RPSRVLWH� $FWLRQ�� ¦³®ªnµ�°��r°µ�µ¦�´��ÎµÂ¡��n°°·�� �¹É�Ä��µ¦
«¹�¬µª·�́¥� ¡�ªnµÂ���Îµ¨°�Â��� (TXLYDOHQW� 6WUXW� �´Ê�� � � �³�¼�¡·�µ¦�µÁ�}��ÊÎµ¥´�Á�̧É¥ªÄ�Â�ª
Á°¸¥���6LQJOH�'LDJRQDO�6WUXW��Ã�¥Å¤nÅ�o¡·�µ¦�µ�n°�Á�d�Ä��ÎµÂ¡��n°°·��´Ê��Ç�

Ä��e� ��«�� ����� 0H\\DSD� �0H\\DSD�� ������ Â¨³Ä��e� ��«�� ����� 7RUNDPDQL�
�7RUNDPDQL������� Å�o�Îµ�µ¦�¦ª�ª́��»�¤�´�·Á�·�¡¨«µ�¦r�°�°µ�µ¦�oª¥ª·�¸� $PELHQW�
9LEUDWLRQ� Ä�¦³®ªnµ��µ¦�n°¦oµ�� ¡�ªnµ�µ¦Á¡·É¤nª��¦³�°��°�°µ�µ¦�¸ÉÅ¤nÄ�nnª��°�Ã�¦�¦oµ��
Á�n����´��ÎµÂ¡��n°°·�� �0DVRQU\� ,QILOO�:DOO��¤¸�¨�n°�µ¦Á¡·É¤�nµ�ªµ¤�¸É�¦¦¤�µ�·�°�°µ�µ¦°¥nµ�
�́�Á��� � Â¨³Ä��µ¦«¹�¬µª·�́¥�́��¨nµªÅ�o¦»�Á¡·É¤Á�·¤ªnµ� � � �µ¦¦oµ�Â���Îµ¨°�Á�·���·�«µ�¦r
�°�Ã�¦�¦oµ�°µ�µ¦Ã�¥Ä®o¤¸¡§�·�¦¦¤Ä�¨oÁ�̧¥��´�¡§�·�¦¦¤�¦·�¤µ��¸É»�� � � � � � � �ª¦�³¡·�µ¦�µ
�¨�°��·Ê�nª��¸ÉÅ¤nÅ�oÁ�}�Ã�¦�¦oµ��Ä�Â���Îµ¨°��oª¥�
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Ä��e� ��«�� ����� 9�7KLUXYHQJDGDP� �7KLUXYHQJDGDP�� 9��� ������ Å�o«¹�¬µª·�¸�µ¦¦oµ�
Â���Îµ¨°��°��ÎµÂ¡�Á¡ºÉ°Ä�oÄ��µ¦�¦³Á¤·��nµ�»�¤�´�·Á�·�¡¨«µ�¦r�°�°µ�µ¦�¹É�Å�o¦»�Â��
�Îµ¨°�Åªo� �� Â����º°����(TXLYDOHQW�PXOWLSOH�VWUXW�PRGHO� � � � � ���6KHDU�y�)OH[XUH�&DQWLOHYHU�
PRGHO����������������(TXLYDOHQW�3ODQH�)UDPH�PRGHO������Ã�¥�·��¨�°��µ¦Â¥��´�¦³®ªnµ��ÎµÂ¡�
Â¨³Áµ� � Â¨³Å�o�Îµ�µ¦«¹�¬µª·�́¥�¨�°��n°�Á�d�Ä��ÎµÂ¡��n°°·�Ä�Â���Îµ¨°�� 0XOWLSOH� 6WUXW�
0RGHO�Á¡·É¤Á�·¤�oª¥�

�¨�¸ÉÅ�o�µ�Â���Îµ¨°��°��ÎµÂ¡��n°°·�Â���0XOWLSOH� 6WUXW�0RGHO��´Ê�� � �¤¸�nµÄ�¨oÁ�̧¥�
�´��¨�¸ÉÅ�o�µ��µ¦��¨°��¦·��¤µ��ªnµÂ���Îµ¨°�Â���6LQJOH�6WUXW�0RGHO� � � Ã�¥�µ¦¦oµ�Â��
�Îµ¨°�Â��� 0XOWLSOH� 6WUXW� 0RGHO� �´Ê�� � Å�o¡·�µ¦�µÂ¦��¸ÉÁ�·��¹Ê�¦³®ªnµ�Ã�¦�¦oµ�°µ�µ¦�´�
�ÎµÂ¡�°·��n°� £µ¥Ä�o�µ¦Á¸¥¦¼��°�°��r°µ�µ¦� Ã�¥¡·�µ¦�µ�µ��ªµ¤¥µª´¤�´�°�°��r°µ�µ¦
�´��ÎµÂ¡��n°°·��´Ê�� �oµÄ���³�¸É°��r°µ�µ¦¦́�Â¦�Â¨³Á�·��µ¦Á¸¥¦¼�� � � � �ªµ¤¥µª´¤�´¤¸�nµÁ�nµ
�´��ªµ¤¥µª�¦³·��·�¨� �È�³Å¤nÁ�·��µ¦Â��¦oµªÄ��ÎµÂ¡��n°°·�� ®µ��ªµ¤¥µª´¤�´¤µ��ªnµ
�ªµ¤¥µª�¦³·��·�¨�´Ê��³�ÎµÄ®oÁ�·��µ¦Â��¦oµªÅ�o�� � � Â�n°¥nµ�Å¦�È�µ¤�µ¦¡·�µ¦�µ�µ¦´É�Å®ª
�°�°µ�µ¦Ä�¦³�́�Á�µ�µ��´Ê�µ¤µ¦�¤¤»�·Ä®o�ÎµÂ¡��n°°·�Ä�°µ�µ¦Á�}�Â���¸ÉÅ¤nÁ�·��µ¦Â��
¦oµª����ªµ¤¥µª´¤�´Á�nµ�´��ªµ¤¥µª�¦³·��·�¨���

Ä��e���«�������$�$�&KDNHU��$�&KHULIDWL� �&KDNHU��$�$���&KHULIDWL��$��������� � �Å�o�Îµ
�µ¦«¹�¬µ�¨�¦³���°��ÎµÂ¡�°·��n°�n°�µ¦´É�Å®ª� Â¨³Å�o«¹�¬µ�¹��·¢Á��°�°µ�µ¦�°��¦̧�
Á¦·¤Á®¨È�� � Ã�¥Å�o¦oµ�Â���Îµ¨°�Â¨³¡·�µ¦�µ�¨�°��µ¦¦oµ�Â���Îµ¨°��ÎµÂ¡�Ä�¦¼�Â��
�nµ��Ç����¹É��¨�¸ÉÅ�o�µ��µ¦ª·Á�¦µ³®r�¸Ê�¼��ÎµÅ�Á�¦̧¥�Á�¸¥��´��nµ�¸ÉÅ�o�µ��µ¦�¦ª�ª́��¦·�������Â¨³
�µ��µ¦«¹�¬µ¡�ªnµ�µ¦¦oµ�Â���Îµ¨°�Â���3ODQH�VWUHVV� ��³Ä®o�nµ�ªµ¤�¸É¡ºÊ��µ�Ä�¨oÁ�̧¥��´�
�nµ�¸ÉÅ�o�µ��µ¦�¦ª�ª́��¦·�¤µ��ªnµ�µ¦¦oµ�Â���Îµ¨°��ÎµÂ¡�Â��� (TXLYDOHQW� 6WUXW� Â¨³�
0XOWLSOH�6WUXW�0RGHO�����
�
������Â���Îµ¨°��µ�¦µ���)RXQGDWLRQ�0RGHO��

�
Ä�°�̧��¸É�nµ�¤µ� ª·�¸�µ¦ª·Á�¦µ³®r�µ¦�°��°��°�Ã�¦�¦oµ�£µ¥Ä�oÂ¦�Â�n��·�Å®ª� Ã�¥

nª�Ä®�nÂ¨oª�³Å¤n¡·�µ¦�µ�¨�µ¦�°��°��°�Ã�¦�¦oµ��́Ê��·�� � � Â�nÄ��ªµ¤Á�}��¦·�Â¨oª� �µ¦
�°��°��°��·�£µ¥Ä�oÂ¦��µ�¡¨«µ�¦r�³�o°�¤¸�µ¦�Îµ�¹��¹��oª¥� �¹�¤¸�µ¦«¹�¬µÂ¨³¡´��µ
Â���Îµ¨°��°��µ�¦µ�Â��¥º�®¥»n��¹Ê��
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Ä��{��»�´��¸Ê� � � � � Ã�¦Â�¦¤�°¤¡·ªÁ�°¦r�¸ÉÄ�oÄ��µ¦ª·Á�¦µ³®r¡§�·�¦¦¤�°�Ã�¦�¦oµ�Å�o�¼�
¡´��µ�¹Ê�¤µ�Â¨³Å�o�¼�Ä�o�´�°¥nµ�Â¡¦n®¨µ¥���¹É�Á�}��¨Ä®o�µ¦¦oµ�¤¤»�·�µ�Á�¸É¥ª�´�¦³���µ�
¦µ�¤¸�µ¦¡´��µ�¹Ê�¤µ�� � � Ã�¥� :LQNOHU� Å�o�Îµ®¨´��µ¦�°��µ�£µ¥Ä�o¦³���¦·�� � �'LVFUHWHG�
6SULQJ� 6\VWHP�� � ¤µ¦oµ�Â���Îµ¨°��°�ÁµÁ�È¤£µ¥Ä�oÂ¦��¦³�Îµ�oµ��oµ�� Â���Îµ¨°��µ�¦µ�
�́��¨nµªÅ�o¡·�µ¦�µ��¡ºÊ��µ��¸Éªnµ� � � Ä�Â�n¨³�́Ê��°��·�µ¤µ¦�¦́�Â¦��¦³�ÎµÅ�o°¥nµ�°·¦³� �¹�
Â¤oªnµÂ���Îµ¨°��́��¨nµª�³Å¤nÅ�o¡·�µ¦�µ�¨�°�Â¦�Á�º°�� �¸ÉÁ�·��¹Ê��µ��µ¦�nµ¥Â¦�Ä�Â�n¨³�́Ê�
�·��È�µ¤Â�nÂ���Îµ¨°��¸Ê�È¥´�Ä®o�¨�¸É�¼��o°�� Îµ®¦́��µ¦ª·Á�¦µ³®rÁµÁ�È¤£µ¥Ä�oÂ¦��¦³�Îµ�oµ�
�oµ�Â��¡¨«µ�¦r�

Ä��e���«�������6�.LDWWLYLVDQFKDL� � �.LDWWLYLVDQFKDL��6��������� �Å�o�¦ª�ª́�ÁµÁ�È¤�¦·�
Ä��oµ��ªµ¤Â�È�Â¦�Ä�Â�ª�·É�Â¨³Â�ª¦µ��Ã�¥�Îµ�µ¦Á�¦̧¥�Á�¸¥��¨�¸ÉÅ�o�µ��µ¦�¦ª�ª́�������´��
Â���Îµ¨°��°�� :LQNOHU� Á�µÅ�o¦»�ªnµ� Â���Îµ¨°��°�� :LQNOHU� µ¤µ¦�Ä®o�¨¨´¡�rÄ�¨oÁ�̧¥��´�
¡§�·�¦¦¤�°�ÁµÁ�È¤�¸ÉÅ�o�µ��µ¦��¨°��¦·�� � Â¨³µ¤µ¦��ÎµÂ���Îµ¨°��́��¨nµªÅ�Ä�oÄ��µ¦
¦oµ�Â���Îµ¨°��°��µ�¦µ�Ä��µ¦ª·Á�¦µ³®r®µ�»�¤�´�·�µ�¡¨«µ�¦rÃ�¥ª·�¸Å¢Å��r°·¨·Á¤o��rÅ�o���
Â¨³Ä��µ�ª·�́¥�¸Ê�È�³�Îµ�¨�°��µ¦«¹�¬µÂ���Îµ¨°��µ�¦µ�¤µÄ�o�oª¥�
�
������ Â���Îµ¨°�Å¢Å��r°·¨·Á¤o��rÎµ®¦́��µ¦ª·Á�¦µ³®r�»�¤�´�·Á�·�¡¨«µ�¦r�°�°µ�µ¦�°��¦̧�
Á¦·¤Á®¨È��

�
Ä��e� ��«������ 'DYLG� 085,$�9,/$�� /XLV� )8(17(6� 2/,9$,(6� 	� 5LFDUGR�

*21=$/(=� $/&257$� �/XLV�� 'DYLG� 085,$�9,/$�� )8(17(6� 2/,9$,(6� 	� 5LFDUGR�
*21=$/(=� $/&257$�� �����Å�o«¹�¬µ°·��·¡¨�nµ�� Ç� �¸Én��¨�n°�µ¦�°��°��°�°µ�µ¦Â¨oª
�Îµ�µ¦Á�¦̧¥�Á�¸¥��¨�µ�ª·�¸�µ¦ª·Á�¦µ³®rÁ�·���·�«µ�¦r�´�ª·�¸�µ¦�¦ª�ª́�°µ�µ¦Ã�¥¡·�µ¦�µ
�¨�¦³���°��ÎµÂ¡��n°°·��¡§�·�¦¦¤�·��Â¨³�5LJLG�=RQH��
� Ä��e���«�������Á�¨·¤�́¥��Á�¸¥¦�·Á¦º°��¤¨µ��Á�¨·¤�́¥��Á�¸¥¦�·Á¦º°��¤¨µ�������Å�o�Îµ�µ¦
«¹�¬µ�µ¦¦oµ�Â���Îµ¨°�Å¢Å��r°·¨·Á¤o��rÎµ®¦́�°µ�µ¦�°��¦̧�Á¦·¤Á®¨È�� Á¡ºÉ°«¹�¬µ®µ�nµ�»�
¤�´�·Á�·�¡¨«µ�¦r�°�°µ�µ¦� Â¨³�Îµ�µ¦Á�¦̧¥�Á�¸¥��nµ�»�¤�´�·�µ�¡¨«µ�¦r� �´��nµ�¸ÉÅ�o
�µ��µ¦�¦ª�ª́�� �µ¦«¹�¬µ¡�ªnµ�́ªÂ�¦Îµ�́��¸É¤¸�¨�n°�nµ�»�¤�´�·�µ�¡¨«µ�¦r�´Ê�� Å�oÂ�n�
��´��ÎµÂ¡�� �»�¤�´�·�µ��¨«µ�¦r�°�ª́�»� Â¨³¤¤�·�µ��nµ�� Ç� �¸ÉÄ�oÄ��µ¦¦oµ�Â���Îµ¨°�
Å¢Å��r°·¨·Á¤o��r�
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� Ä��µ�ª·�́¥�°�Á�¨·¤�́¥� Á�¸¥¦�·Á¦º°��¤¨µ� Å�o¦»��¨�µ¦ª·�́¥Å�oªnµ�µ¦¡·�µ¦�µ�ÎµÂ¡�°·�
�n°Á�}�Â��� 3ODQH� 6WUHVV� �³Ä®o�nµ�»�¤�´�·�µ�¡¨«µ�¦r�°�°µ�µ¦Ä�¨oÁ�̧¥��´��nµ�¸ÉÅ�o�µ�
�µ¦�¦ª�ª́�°µ�µ¦�¦·�¤µ��¸É»�� ¦ª¤�¹�Å�oÂ�³�Îµ¦¼�Â��� Â¨³ª·�¸�µ¦¦oµ�Â���Îµ¨°��¸ÉÁ®¤µ³¤�
Ä��µ¦¦oµ�Â���Îµ¨°�Å¢Å��r°·¨·Á¤o��rÁ¡ºÉ°®µ�nµ�»�¤�´�·�µ�¡¨«µ�¦r�¸É�¼��o°�� �¹É�Ä��µ�ª·�́¥
�¸ÊÅ�o�Îµ�¨�µ¦«¹�¬µÄ��µ�ª·�́¥�°��Á�¨·¤�́¥�Á�¸¥¦�·Á¦º°��¤¨µ¤µÄ�o�
�
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�

ª·�¸ª·�́¥�Â¨³�§¬�¸�¸ÉÁ�¸É¥ª�o°��
�

Â���Îµ¨°�Å¢Å��r°·¨·Á¤o��r� � �¼��Îµ¤µÄ�oÄ��́Ê��°��µ¦°°�Â��Ã�¦�¦oµ�Á�ºÉ°�¤µ�µ�ªnµ������
Â���Îµ¨°��́��¨nµªµ¤µ¦�Â���¨�°�¡§�·�¦¦¤�°�°µ�µ¦Å�o� Á�n�� �µ¦Á¸¥¦¼�� � ®�nª¥Â¦�Â¨³
®�nª¥�µ¦¥º��́ª�¸ÉÁ�·��¹Ê�Ä�°��r°µ�µ¦� ¦ª¤�¹�� �nµ�»�¤�´�·Á�·�¡¨«µ�¦r�°�°µ�µ¦Å�o°¸��oª¥��
Â�n°¥nµ�Å¦�È�µ¤� �¨¨´¡�r�nµ�� Ç� �¸ÉÅ�o�µ�Â���Îµ¨°�Å¢Å��r°·¨·Á¤o��r�´Ê�� ¥´��¹Ê�°¥¼n�´��µ¦�́Ê�¤¤»�·
�µ�Ä��µ¦�Îµ�ª��°�ª·«ª�¦�¼o°°�Â��Ä�Â�n¨³�nµ�� � �¹É�Ä��µ��¦́Ê��µ¦�Îµ®��¤¤»�·�µ�Ä��µ¦
�Îµ�ª�°°�Â��¥´�¤¸�ªµ¤Å¤nÁ®¤µ³¤� Á�n�� �µ¦¤¤»�·ªnµ�·Ê�nª��¸ÉÅ¤nÄ�nÃ�¦�¦oµ�Ä�°��r°µ�µ¦
Å¤n¤¸�¨�n°�µ¦�°��°��°�°µ�µ¦�µ��oµ�¡¨«µ�¦r� ®¦º°�µ¦�Îµ®��¦¼�Â���°��µ�¦µ�Ä��µ¦
ª·Á�¦µ³®rÄ®oÁ�}�Â��¥¹�Â�n��¥n°¤Ä®o�¨¨´¡�r�¸ÉÅ¤n�¼��o°��µ¤�¦·�Á�n��´��

Ä��µ¦¦oµ�Â��Å¢Å��r°·¨·Á¤o��r� � µ¤µ¦�¦oµ��¹Ê�Å�o�µ��nµ�»�¤�´�·�°�®�oµ�́��°��·Ê�
nª�°��r°µ�µ¦� Áµ� �µ�� ¡ºÊ�� �µ�Â���n°¦oµ��¹É��µ�Â���Îµ¨°��¸É�¼�¦oµ��¹Ê��¸Ê�³µ¤µ¦�
�Îµ�ª�®µ�»�¤�´�·Á�·�¡¨«µ�¦r�°�°µ�µ¦Å�o� ¤¤»�·�µ��¸É�¼��o°�Â¨³Á®¤µ³¤�´Ê�� �³�¼��Îµ
¤µ«¹�¬µÂ¨³Ä�oÄ��µ¦¦oµ�Â���Îµ¨°��n°Å�� Ã�¥Â���Îµ¨°��°�°��r°µ�µ¦�¸É�³�Îµ¤µÄ�o� �³
¡·�µ¦�µÁ�}�� �� ¦³��� �º°� ��� �µ¦¡·�µ¦�µ¦³��Ã�¦�¦oµ�� �6WUXFWXUDO� 6\VWHP�� Â¨³� ��� �µ¦
¡·�µ¦�µ¦³���¸ÉÅ¤nÄ�nÃ�¦�¦oµ�� �1RQ� VWUXFWXUDO� 6\VWHP�� Ã�¥Ä�¦³��Ã�¦�¦oµ��´Ê��³Â�n��µ¦
¡·�µ¦�µ°°�Á�}������µ¦¡·�µ¦�µ�Îµ¨´��°�°��r°µ�µ¦Á¦·É¤�o������µ¦¡·�µ¦�µnª��°�Á���ªµ¤
Â�È�Â¦���5LJLG�=RQH������µ¦¦oµ�Â���Îµ¨°�Ã�¦�°µ�µ¦�´ÉªÅ����*HQHUDO�)UDPH�0RGHO���Â¨³���
��� �µ¦¦oµ�Â���Îµ¨°��µ�¦µ�Â��¥º�®¥»n�� �)OH[LEOH� )RXQGDWLRQ�� � Â¨³� Ä�¦³���¸ÉÅ¤nÄ�nÃ�¦�
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�����µ¦ª·Á�¦µ³®rÂ���Îµ¨°�Å¢Å��r°·¨·Á¤o��r�°�¦³���¸ÉÅ¤nÄ�nÃ�¦�¦oµ��
�
Ä��µ¦¦oµ�Â���Îµ¨°��°�Ã�¦�°µ�µ¦Á¡ºÉ°«¹�¬µ�¹�¡§�·�¦¦¤�¦·��°�°µ�µ¦� �³�o°�

¡·�µ¦�µ�¹�nª��¦³�°��¸ÉÅ¤nÄ�nÃ�¦�¦oµ��oª¥� Á�n�� �ÎµÂ¡��n°°·�� �´�Å�� Á�}��o�� �¹É�Ä�nª�
�¦³�°��¸ÉÅ¤nÄ�nÃ�¦�¦oµ��́��¨nµª�¸Ê� �³¤¸�¨�n°�»�¤�´�·�µ�¡¨«µ�¦rÄ��µ¦¦oµ�Â���Îµ¨°�
�oª¥�
�
������Â���Îµ¨°��°��ÎµÂ¡�°·��n°��0DVRQU\�,QILOOHG�:DOO��

�
�µ¦¡·�µ¦�µ�¨�°��ÎµÂ¡��n°°·��n°�»�¤�´�·Á�·�¡¨«µ�¦r�°�°µ�µ¦� � Å�o�¼��Îµ�µ¦

«¹�¬µ�´Ê�Ä��µ¦ª·Á�¦µ³®rÃ�¥Â���Îµ¨°�� Â¨³Ä��µ¦��¨°��¦·��oª¥� � Â¤oªnµ�³¤¸�µ¦«¹�¬µ�¹��¨
�¦³���°��·Ê�nª��¸ÉÅ¤nÅ�oÁ�}�Ã�¦�¦oµ�� �1RQ� VWUXFWXUDO� PHPEHU�� �n°¡§�·�¦¦¤�°�°µ�µ¦Ä�
Â���Îµ¨°�¤µÂ¨oª�´Ê�� �µ¦«¹�¬µª·�́¥�¸É�nµ�¤µ�ÈÅ¤nÅ�oÂ���¹��¨�¦³���¸É�́�Á���´�� Ã�¥�¸É�´�ª·�́¥
�µ���µ¤µ¦�ª́��nµ�ªµ¤�¸É�¦¦¤�µ�·�°�°µ�µ¦Ä�¦³®ªnµ��µ¦�n°¦oµ�� � Â¨³Á�µ¡�ªnµ®¨´��µ��¸É
Å�o�Îµ�µ¦�n°°·�Â¨oª�nµ�ªµ¤�¸É�¦¦¤�µ�·�°�°µ�µ¦�³Á¡·É¤�¹Ê��¦³¤µ�����y������

Ä��e� ��«�� ����� &KDNHU� �&KDNHU������� Å�o�Îµ�µ¦«¹�¬µ�nµ�ªµ¤�¸É�¦¦¤�µ�·�°�Ã�¦�
°µ�µ¦�¸É�¦µ«�µ��µ¦�n°°·��¹É��³¤¸�nµ�o°¥¨��¦³¤µ�� �� Á�nµ� � �°��nµ�ªµ¤�¸É�¦¦¤�µ�·�°�Ã�¦�
°µ�µ¦Á�̧¥ª�´��¸É¤¸�µ¦�n°°·�Â¨oª� �¨�µ¦ª·�́¥�°�Á�µ¤¸�ªµ¤Â���nµ��µ��¨�µ¦ª·�́¥�°��
7KLUXYHQJDGDP� �7KLUXYHQJDGDP������� � � Ä��e� ��«�� ����� �¹É�¦oµ�Â���Îµ¨°��°��ÎµÂ¡��n°
°·�Á�}�Â���0XOWLSOH�6WUXW�0RGHO�� �

Â�nÄ��µ¦«¹�¬µª·�́¥�¸Ê� Å�o¡·�µ¦�µ«¹�¬µ�nµ�»�¤�´�·�µ�¡¨«µ�¦rÃ�¥Ä�oÂ���Îµ¨°�Å¢
Å��r°·¨·Á¤o��r�´Ê��³¡·�µ¦�µ¦¼�Â���ÎµÂ¡��n°°·�Á�}�Â��� 3ODQH� 6WUHVV� Ä�Ã�¦Â�¦¤� 6$3� �����
�¹É�Ä®o�¨¨´¡�r�¸É�¼��o°��ªnµ�µ¤�µ�ª·�́¥�°��Á�¨·¤�́¥��Á�¸¥¦�·Á¦º°��¤¨µ��

�µ��µ¦¦oµ�Â���Îµ¨°��°�nª�°��r°µ�µ¦�Á�n��Áµ��µ��¡ºÊ���¦ª¤�¹��µ¦¡·�µ¦�µ¦oµ�
Â���Îµ¨°��°��µ�¦µ�Â��¥º�®¥»n�� Â¨³�µ¦¡·�µ¦�µ¦oµ�Â���Îµ¨°��ÎµÂ¡��n°°·�Â��� 3ODQH�
6WUHVV� � �È�³µ¤µ¦�¦oµ�Â���Îµ¨°��°�Ã�¦�¦oµ�°µ�µ¦�´Ê�®¤�� Á¡ºÉ°Ä�oÄ��µ¦ª·Á�¦µ³®r®µ�nµ
�»�¤�´�·Á�·�¡¨«µ�¦r�°�°µ�µ¦Å�o��́�Â��Ä�¦¼��¸É�����
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¦¼��¸É������Â���Îµ¨°��°�°µ�µ¦�´Ê�®¤��
�

������µ¦�¦³Á¤·��ªµ¤°��¨o°��°�¦¼�Â���µ¦´É�Å®ª��0RGDO�$VVXUDQFH�&ULWHULRQ��0$&��
� �

Ä��µ¦¡·�µ¦�µ�ªµ¤�¼��o°��°�¦¼�Â���µ¦´É�Å®ª�°�Ã�¦�¦oµ���µ¤µ¦��ÎµÅ�oÃ�¥�µ¦
Á�¦̧¥�Á�¸¥�¦³®ªnµ�¦¼�Â���µ¦´É�Å®ª�°�Ã�¦�¦oµ��¦·�®¦º°�µ¤�§¬�¸�´�¦¼�Â���µ¦´É�Å®ª�¸É
Å�o�µ��¨�µ¦��°���́�¤�µ¦�¸É����������������nµ�¸ÉÅ�o°¥¼n¦³®ªnµ�����¹����Ã�¥�¸É�oµ�nµ�0$&�Á�oµÄ�¨o�
��Â��ªnµ¤¸�ªµ¤�·�¡¨µ�¤µ��Â¨³�oµ�nµ�0$&�Á�oµÄ�¨o���Â��ªnµ¤¸�ªµ¤�¼��o°��
�
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+
{ �������������¤�µ¦�¸É������

�
�����Ã�¥�¸É����������������^ `,\ ���������º°���¦¼�Â���µ¦´É�Å®ª�¸ÉÅ�o�µ��µ¦�¦ª�ª́��¦·��
������������������������������^ `-\ ���������º°���¦¼�Â���µ¦´É�Å®ª�¸ÉÅ�o�µ��§¬�¸�®¦º°�µ��µ¦ª·Á�¦µ³®r�
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�����¤¤�·�µ��¸ÉÄ�oÄ��µ¦¦oµ�Â���Îµ¨°�Å¢Å��r°·¨·Á¤o��r�°�°µ�µ¦�¸É�Îµ�µ¦«¹�¬µ�
�
Ä��µ�ª·�́¥�¸Ê��³�Îµ�µ¦«¹�¬µÂ���Îµ¨°�Å¢Å��r°·¨·Á¤��r�°�°µ�µ¦�¦·��nµ��Ç� � � � � �Ã�¥Ä�o

Ã�¦Â�¦¤� 6$3����� 1RQOLQHDU� Áª°¦r�́É�� ����� Á¡ºÉ°«¹�¬µ®µ�nµ�»�¤�´�·Á�·�¡¨«µ�¦r� Â¨³¦¼�
Â���µ¦´É�Å®ª�°�°µ�µ¦�°��¦̧�Á¦·¤Á®¨È��Îµ�ª�� �� °µ�µ¦� �¹É�¤¸�ªµ¤¼��°�°µ�µ¦�º°� ������
������� ��� Â¨³� ���� Á¤�¦� Â¨³¤¸¡§�·�¦¦¤°¥¼nÄ��nª�°·¨µ�·�� � � � Ã�¥�́ªÂ�¦�¸ÉÎµ�́�Îµ®¦́��µ¦
¦oµ�Â���Îµ¨°�Å¢Å��r°·¨·Á¤��r�´Ê��Å�oÂ�n��»�¤�´�·�µ��¨«µ�¦r�°�ª́�»��ÊÎµ®�´��¦¦�»��¦�nµ��
Ç� �¸É�¦³�Îµ�´�Ã�¦�¦oµ�� �ªµ¤Â�È�Â¦��¦·Áª�¦°¥�n°�µ��´�ÁµÂ¨³��´��ÎµÂ¡�Ä�¦¼�Â���nµ�� Ç�
�¹É��́ªÂ�¦�nµ�� Ç� �¸Ê�³n��¨�n°�ªµ¤Â�È�Â¦�Â¨³�nµ�ªµ¤�¸É�¦¦¤�µ�·�°�Ã�¦�¦oµ�� �́��´Ê�Ä��µ¦
¦oµ�Â���Îµ¨°�Å¢Å��r°·¨·Á¤��rÄ��µ�ª·�́¥�¸Ê� � �¹��o°��Îµ�¹��¹��́ªÂ�¦�nµ�� Ç� � �́��¸É�¨nµªÅªo�oµ��o�
Ä®o�¼��o°�Â¨³Á®¤µ³¤�¸É»���
�
�������»�¤�´�·�µ��¨«µ�¦r�°�ª́�»��0DWHULDO�SURSHUWLHV���

�
Ä��µ�ª·�́¥�¸ÊÅ�oÄ�o�nµ�»�¤�´�·�µ��¨«µ�¦r�°�ª́�»�¸ÉÅ�o¦́��µ¦�¦́�Â�o� Ã�¥�µ�ª·�́¥�°�

Á�¨·¤�́¥��Á�¸¥¦�·Á¦º°��¤¨µ���́��¸Ê�
�
�������°��¦̧��¸ÉÄ�oÄ�nª��¦³�°��°�Ã�¦�¦oµ��

� ����Îµ¨´�¦́�Â¦�°´��°��°��¦̧�Â�n��¦��¦³�°��¸É����ª́��  ���������� 03D�
� ���Ã¤�¼¨´¥º�®¥»n�� � � � �  ���������[���� 03D�
� ����ÊÎµ®�´���8QLW�:HLJKW��� � � �  ���������� .1�P�
� ���¤ª¨��0DVV�� � � � � �  ���������� NJ�P��

�
������ÎµÂ¡�°·��n°�
����Îµ¨´�¦́�Â¦�°´�� � � � �  ������� � 03D�
���Ã¤�¼¨´¥º�®¥»n�� � � � �  ���������� 03D�
����ÊÎµ®�´���8QLW�:HLJKW��� � � �  ���������� N1�P��

� �
�
�



�
�

�

���

���������ÊÎµ®�´��¦¦�»��¦�¸É�¦³�Îµ�´�Ã�¦�¦oµ���/LYHG�ORDG��
�
�µ�� $7&���� Å�oÂ�³�Îµ�ÊÎµ®�´��¦¦�»��¦Åªo�µ¤¨´�¬�³�µ¦Ä�o°¥�nµ�� Ç� Ã�¥�ÊÎµ®�´�

�¦¦�»����¸É��'HDG�/RDG�����µ¤µ¦�®µÅ�o�µ��ÊÎµ®�´��°��́ªÃ�¦�¦oµ�Á°��nª��ÊÎµ®�´��¦¦�»��¦
�´Ê�� $7&���� Å�oÂ�³�ÎµÅªoÄ��µ¦µ��¸É� ���� �¹É�¤¸�nµ�nµ��µ��ÊÎµ®�´��¦¦�»��¦�¸ÉÄ�oÄ��µ¦°°�Â���������
�8%&������Â¨³�ª��������°¥¼n¤µ�����Á�ºÉ°��µ��ÊÎµ®�´��¦¦�»��¦�¸ÉÅ�o�µ��$7&����Á�}��ÊÎµ®�´�
�¦¦�»��¦�¸É¤µ�µ��µ¦Á�È��·�·�°��ÊÎµ®�´��¦¦�»��¦�¸ÉÁ�·��¹Ê���³Á�·�Â¦�Â�n��·�Å®ª� �́��´Ê��ÊÎµ
®�´��¦¦�»��¦�¸ÉÅ�o�µ�� $7&���� �¹�¤¸�nµ�o°¥¤µ�Á¤ºÉ°Á�¸¥��´��ÊÎµ®�´��¦¦�»��¦�¸ÉÄ�oÄ��µ¦°°�
Â���

�

�µ¦µ��¸É�������ÊÎµ®�´��¦¦�»��¦�µ¤¨´�¬�³¡ºÊ��¸ÉÄ�o°¥�

¡ºÊ��¸ÉÄ�o°¥� �ÊÎµ®�´��¦¦�»��¦� �ÊÎµ®�´��¦¦�»��¦� �ÊÎµ®�´��¦¦�»��¦�
� Ä�o�µ���$7&���� °°�Â���8%&����� °°�Â���(,7�����
� �NJ�P��� �NJ�P��� �NJ�P���

¡ºÊ��¸ÉÄ�Îµ�´��µ��´ÉªÅ�� ��� ���� ����
®o°�Ã��� ��� ���� ����
®o°��¦³�»¤� ��� ���� ����
¡ºÊ��¸ÉÁ�È�Á°�µ¦� ���� ���� ����
¡ºÊ��¸ÉÁ�È�·��oµ� ���� ���� ����
®o°�¤»�� ���� ���� ����
°ºÉ��Ç� ��� ���� ����

�
������¤¤»�·�µ��nµ��Ç��¸ÉÄ�oÄ��µ¦¦oµ�Â���Îµ¨°���0RGHOLQJ�$VVXPSWLRQV���
�������������

Ä��µ¦¦oµ�Â���Îµ¨°�Å¢Å��r°·¨·Á¤��r�°�°µ�µ¦�nµ�Ç���Ã�¥Ä�oÃ�¦Â�¦¤�6$3������´Ê��
¤¤»�·�µ��nµ��Ç�Ä��µ¦¦oµ�Â���Îµ¨°�Å¢Å��r°·¨·Á¤��r¤¸�́��¸Ê�
�
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��� ¡ºÊ��¼�¤¤�·Ä®o¥¹�Â�n�Ä�¦³�µ�� �´É��º°� ¡ºÊ��¼�¤¤»�·Ä®oÂ�È�Â�¦n�Ä�¦³�µ�Â�n°n°��́ª
Å�oÁ¤ºÉ°¦́�Â¦��́��

��� Á®¨È�Á¦·¤Ä��°��¦̧��´Ê��µ�Â¨³ÁµÅ¤n�Îµ¤µ¡·�µ¦�µ� Á�ºÉ°��µ�Ã�¦�¦oµ�°µ�µ¦°¥¼n
Ä��nª�°·¨µ�·���́��´Ê�Á®¨È�Á¦·¤Ä��°��¦̧��¹�Å¤nÂ��¡§�·�¦¦¤Ä��µ¦¦́�Â¦��

��� Ä��µ¦¦oµ�Â���Îµ¨°��°���´��ÎµÂ¡�� ¡·�µ¦�µÁ¡¸¥�Á�¡µ³� ��´��ÎµÂ¡��¸ÉÁ�È¤Â�n�
Á�nµ�´Ê��Â¨³nª��¦³�°��¸ÉÅ¤nÄ�nÃ�¦�¦oµ�°ºÉ��Ç�Å¤n�¼��Îµ¤µ¡·�µ¦�µ�
�
�������µ¦¦oµ�nª��¦³�°��nµ��Ç�Ä�Ã�¦�¦oµ���0RGHOLQJ�RI�%XLOGLQJ�&RPSRQHQWV��

�
Ä��µ�ª·�́¥�¸Ê� nª��¦³�°��°�Ã�¦�¦oµ��¸É�¼�¦oµ��¹Ê�Ä�Â���Îµ¨°�Å¢Å��r°·¨·Á¤o��r�´Ê�

µ¤µ¦�Â¥�°°�Å�oÁ�}�� �� ��·�� �º°� �µ�� Áµ� ¡ºÊ�� �ÎµÂ¡�Â¨³�µ�¦µ�� �¹É�nª��¦³�°��nµ�� Ç� �¸É
�¨nµª�¸Ê������Å�o�¼�¦oµ��µ¤ª·�¸�µ¦�Â¨³®¨´��µ¦���Ã�¥¤¸¦µ¥¨³Á°¸¥��°�Â�n¨³nª��¦³�°���́��¸Ê�

��� �µ���%HDPV��
nª��¦³�°��°��µ��¼�¦oµ�Á�}�Áo��¦�����������Ã�¥¤¸¡§�·�¦¦¤°¥¼nÄ��nª�°·¨µ�·��¨°��

�ªµ¤¥µª��
��� Áµ��&ROXPQV��
�µ¦¦oµ�nª��¦³�°��°�Áµ�¨oµ¥�´��µ���º°�Áµ�¼�¦oµ�Á�}�Áo��¦�Â¨³¤¸¡§�·�¦¦¤�

°¥¼nÄ��nª�¥º�®¥»n�Á�·�Áo���
��� ¡ºÊ���6ODE��
Ä��µ¦¦oµ�nª��¦³�°�¡ºÊ��´Ê��¼�¤¤»�·Ä®oÁ�}�Â��¥¹�Â�n�Ä�¦³�µ��´��µ�Â¨³Áµ�

Â¨³¤¸¡§�·�¦¦¤¦́�Â¦��´Ê�Â¦��µ¤Â�ªÂ��Â¨³Â¦��́���
��� �ÎµÂ¡���0DVRQU\�LQILOOHG�ZDOOV��
Ä��µ¦¦oµ�Â���Îµ¨°��ÎµÂ¡��´Ê��¼�¤¤»�·Ä®oÁ�}��6KHOO���Ã�¥�¸ÉÄ��µ�ª·�́¥�¸Ê�³¡·�µ¦�µ�

Á�}�Â���3ODQH�6WUHVV�
�
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���¸É���

�
�µ¦«¹�¬µ�µ¦¦oµ�Â���Îµ¨°�Å¢Å��r°·¨·Á¤o��r�

�
Ä��µ¦«¹�¬µ�µ¦ª·Á�¦µ³®rÃ�¦�¦oµ�Ã�¥Ä�oÂ���Îµ¨°�Å¢Å��r°·¨·Á¤o��r�´Ê�� � � Á�}�ª·�¸�µ¦

ª·Á�¦µ³®rÃ�¦�¦oµ�Ã�¥¡·�µ¦�µ�µ�Â���Îµ¨°��°�°·¨·Á¤o��rÁ¨È�� Ç� � �(OHPHQW�PRGHO�� � Ã�¥�¸ÉÄ�
Â�n¨³°·¨·Á¤o��rÁ¨È��Ç��¸É�Îµ¤µ¡·�µ¦�µ�´Ê���³�o°�°¥¼n��Á�ºÉ°�Å��°��ªµ¤Á�¸¥¦£µ¡��6WDEOH���°��
Â¦�£µ¥�°�� Â¨³Â¦�£µ¥Ä�� ¦ª¤�¹��ªµ¤�n°Á�ºÉ°��°��µ¦Á¸¥¦¼�� �&RPSDWLELOLW\�� � �µ¤Á�ºÉ°�Å�
�°�Á���Îµ®��� �%RXQGDU\�&RQGLWLRQ�� �°�°·¨·Á¤o��rÁ¨È�Ç��´Ê��oª¥�Â¨³Á¤ºÉ°�Îµ�µ¦¡·�µ¦�µ�»�Ç�
°·¨·Á¤o��rÁ¨È��Ç�Â¨oª�´Ê���³µ¤µ¦�¦oµ�Â���Îµ¨°�Ã�¦�¦oµ�Ã�¥¦ª¤��6WUXFWXUDO�0RGHO��Å�oÄ��¸É
»��

�µ�®¨´��µ¦ª·Á�¦µ³®rÃ�¦�¦oµ�Ã�¥Â���Îµ¨°�Å¢Å��r°·¨·Á¤o��r�¸É�¨nµª¤µÂ¨oª�´Ê�� �³Á®È�
ªnµ�nµ�ªµ¤�¼��o°��°��Îµ�°��°��µ¦ª·Á�¦µ³®r� � � � �³�¹Ê�°¥¼n�´��Îµ�ª��µ¦Â�n�¥n°¥� �0HVK�� Ä��
)UDPH�Â¨³�(OHPHQW��¸É¡·�µ¦�µ�´Ê��Ç��¨nµª�º°��Îµ�ª��µ¦Â�n�¥n°¥�°��)UDPH�Â¨³�(OHPHQW��¸É
Á®¤µ³¤�´Ê��³Ä®o�Îµ�°��°��µ¦ª·Á�¦µ³®r�¸É�¼��o°�� �µ¦¡·�µ¦�µ�µ¦Â�n�¥n°¥£µ¥Ä�� (OHPHQW�
�´Ê�� �³Â�n��µ¦¡·�µ¦�µÁ�}�� �� nª�� �º°� ��´�� Â¨³¡ºÊ�� �́��´Ê��¹��Îµ�µ¦¦oµ��́ª°¥nµ�Â���Îµ¨°�
Á¡ºÉ°Á�}��́ªÂ���°��µ¦«¹�¬µ�¨�¦³���°��(OHPHQW�Ä�Â�n¨³Â����¨nµª�º°�µ¦«¹�¬µ�¨�¦³��
Á�ºÉ°��µ��µ¦Â�n�¥n°¥�°���´�� �³�Îµ�µ¦¦oµ�Â���Îµ¨°�� �� ¤·�·� �¹É��¦³�°��oª¥Ã�¦�Áµ�� �µ���
Â¨³��´���Å¤n¡·�µ¦�µ¡ºÊ���Â¨³��µ¦«¹�¬µ�¨�¦³��Á�ºÉ°��µ��µ¦Â�n�¥n°¥�°�¡ºÊ���³�Îµ�µ¦¦oµ�
Â���Îµ¨°�� �� ¤·�·� �¹É��¦³�°�Å��oª¥� Ã�¦�Áµ�� �µ��� Â¨³¡ºÊ�� �Å¤n¡·�µ¦�µ��´��� � Â¨³Ä��µ¦
¡·�µ¦�µ�¨�¦³���°��µ¦Â�n�¥n°¥�0HVK� Ä�� (OHPHQW� Â�n¨³Â���´Ê�� � �³¦oµ�Â���Îµ¨°�Á¡ºÉ°
�Îµ�µ¦Á�¦̧¥�Á�¸¥��¨Á¡·É¤Á�·¤Ã�¥Â�n�Á�}�� �5RZ� [� &ROXPQ�� � �[��� �[��� �[��� �[�� Â¨³� �[����
�µ¤¨Îµ�́���́��¸ÉÂ��ÅªoÄ�®´ª�o°�¸É�����Â¨³�����

�
Ã�¥�´ÉªÅ�� ¦¼�Â���°�¡ºÊ�Ä�Ã�¦�¦oµ�°µ�µ¦Ä�� Ç� �´Ê��³Â�n�°°�Á�}�� ¡ºÊ��·«�µ�Á�̧¥ª�

Â¨³¡ºÊ�°��·«�µ�� �¹É�Ä����¸Ê�³�Îµ�µ¦¦oµ�Â���Îµ¨°�Á¡ºÉ°«¹�¬µ�¨�¦³���°�¦¼�Â���°�¡ºÊ�
Â���nµ��Ç��¸É¤¸�n°�nµ�»�¤�´�·�µ�¡¨«µ�¦r�°�°µ�µ¦���́��¸ÉÂ��ÅªoÄ�®´ª�o°�¸É�����
�
�
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�����µ¦«¹�¬µ�µ¦Â�n�¥n°¥��0HVK��Ä��)UDPH�Â¨³�:DOO�(OHPHQW�
�

Ä��µ¦«¹�¬µ�¨�¦³���°��µ¦Â�n�¥n°¥� �0HVK�� Ä�� )UDPH� Â¨³� :DOO� (OHPHQW� �n°�nµ
�»�¤�´�·�µ�¡¨«µ�¦r�°�Ã�¦�¦oµ�Ã�¥¦ª¤�´Ê��´Ê�� �³�Îµ�µ¦¦oµ��́ª°¥nµ�Â���Îµ¨°�� �� ¤·�·��
�¹É��¦³�°��oª¥Ã�¦�Áµ� ��µ�� �� Â¨³��´�� �Å¤n¡·�µ¦�µ¡ºÊ��� � Ã�¥�¸ÉÄ��µ¦¡·�µ¦�µ�¨�¦³���°�
�µ¦Â�n�¥n°¥� 0HVK� Ä�� :DOO� (OHPHQW� �´Ê�� � �³¦oµ�Â���Îµ¨°�Á¡ºÉ°�Îµ�µ¦Á�¦̧¥�Á�¸¥��¨�µ¦
«¹�¬µÁ¡·É¤Á�·¤Ã�¥Â�n�Á�}���5RZ�[�&ROXPQ����[�����[�����[�����[��Â¨³��[�����µ¤¨Îµ�́��Ã�¥¤¸
�ªµ¤�ªoµ��nª��µ�Á�nµ�´����Á¤�¦�Â¨³��ªµ¤¼��°�ÁµÁ�nµ�´����Á¤�¦�Â¨³¤¸��µ��°�Ã�¦�¦oµ�
Áµ��µ��Á�}�����[����Á¤�¦����´�¤¸�ªµ¤®�µÁ�nµ�´������Á¤�¦��¹É�Á�}���µ����·Ä�Ã�¦�¦oµ��´Éª
Å���́�¦¼��¸É������Â¨³������������Ä��́ª°¥nµ�Â���Îµ¨°���³�¦³�°��oª¥�

��� Â���Îµ¨°�Ã�¦�Áµy�µ�� Â��� ��nª��ªµ¤¼�Áµ���nª��µ�� ��'�%DUHG� )UDPH�
0RGHO����[�����

��� Â���Îµ¨°�Ã�¦�Áµy�µ�y�ÎµÂ¡�� Â��� ��nª��ªµ¤¼�Áµ���nª��µ�� ��'�)UDPH�
ZLWK�,QILOOHG�ZDOO�0RGHO����[�����

��� Â���Îµ¨°�Ã�¦�Áµy�µ�y�ÎµÂ¡�� Â��� ��nª��ªµ¤¼�Áµ���nª��µ�� ��'�)UDPH�
ZLWK�,QILOOHG�ZDOO�0RGHO����[�����
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ZLWK�,QILOOHG�ZDOO�0RGHO����[�����
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���nª��ªµ¤¼�Áµ�y���nª��µ������'�%DUHG�)UDPH�0RGHO����[����

�����0RGH� � � 0HVKLQJ� � �
� �[�� �[�� �[�� �[�� ��[���
0RGH��� ������� ������� ������� ������� �������
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�nª��µ��� � ��'�%DUHG�)UDPH�0RGHO� ����[���� ��µ¤�nµÄ��µ¦µ��¸É������´Ê���µ¦Â�n�¥n°¥��0HVK��
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�µ¦Â�n�¥n°¥�PHVK�Ä�� )UDPH� Â¨³� :DOO� (OHPHQW� � � �³¤¸�¨�ÎµÄ®o�nµ�µ��°��µ¦´É�Å®ª¨�¨��
��������

��� Ä��µ¦¡·�µ¦�µ�µ¦Â�n�¥n°¥�°�Â���Îµ¨°�Ã�¦�Áµy�µ�y�ÎµÂ¡�� � Â��®¨µ¥�nª�
�ªµ¤¼�Áµ���nª��µ�����'�)UDPH�ZLWK�,QILOOHG�ZDOO�0RGHO���PXOWL�URZV�DQG�FROXPQV���µ¤�́ª
°¥nµ�Â���Îµ¨°��¸É�������¹É�Á�}�Â���Îµ¨°�Â���¹É�Ä®o�nµ�µ¤�µ¦µ��¸É�����������´Ê����³Á®È�ªnµ��µ¦
Â�n�¥n°¥� �0HVK�� Ä�� :DOO� (OHPHQW� � �´Ê��³¤¸�¨�n°�nµ�µ��°��µ¦´É�Å®ª�o°¥¤µ�� �¤¸�nµÅ¤n�¹��
���� � Â¨³�nµÁ�°¦rÁ���r�°��µ¦Á�¨¸É¥�Â�¨��³¤¸�nµ¨�¨�Á¤ºÉ°Â���Îµ¨°�¤¸�ªµ¤¼�� ®¦º°�Îµ�ª�
�́Ê�¤µ��¹Ê���

�́��´Ê�� Ä��µ¦¦oµ�Â���Îµ¨°�Á¡ºÉ°«¹�¬µ�»�¤�´�·Á�·�¡¨«µ�¦r�°�Â���Îµ¨°�°µ�µ¦
�¦·��¹É�Á�}�Â���Îµ¨°�Â��®¨µ¥�nª��µ��Áµ� �´Ê�� � � � � � °µ��³Å¤n�o°�¡·�µ¦�µ�µ¦Â�n�¥n°¥�
�PHVK��Ä���:DOO�(OHPHQW��°¸��ÈÅ�o��´Ê��¸ÊÁ�ºÉ°�¤µ�µ��¨�¸ÉÅ�o�³¤¸�ªµ¤Â���nµ��o°¥¤µ�Á¤ºÉ°Á�¸¥�
�´��µ¦Â�n�¥n°¥Ä�� )UDPH� Â¨³� :DOO� (OHPHQW� �¹É��³�o°�Ä�oÁª¨µ� Â¨³� ®�nª¥�ªµ¤�ÎµÄ�Á�¦ºÉ°�
�°¤¡·ªÁ�°¦r¤µ��¹Ê�Ä��µ¦¦oµ�Â���Îµ¨°��®¦º°�µ¦ª·Á�¦µ³®r�¨��
�

������µ¦«¹�¬µ�µ¦Â�n�¥n°¥��0HVK��Ä��)UDPH�Â¨³�6ODE�(OHPHQW�
�

Ä��µ¦«¹�¬µ�¨�¦³���°��µ¦Â�n�¥n°¥� �0HVK�� Ä�� )UDPH� Â¨³� 6ODE� (OHPHQW� �n°�nµ
�»�¤�´�·�µ�¡¨«µ�¦r�°�Ã�¦�¦oµ�Ã�¥¦ª¤�´Ê��´Ê�� �³�Îµ�µ¦¦oµ��́ª°¥nµ�Â���Îµ¨°�� �� ¤·�·��
�¹É��¦³�°��oª¥Ã�¦�Áµ� ��µ�� �� Â¨³¡ºÊ�� �Å¤n¡·�µ¦�µ��´��� � Ã�¥�¸ÉÄ��µ¦¡·�µ¦�µ�¨�¦³���°�
�µ¦Â�n�¥n°¥� 0HVK� Ä�� 6ODE� (OHPHQW� �´Ê�� � �³¦oµ�Â���Îµ¨°�Á¡ºÉ°�Îµ�µ¦Á�¦̧¥�Á�¸¥��¨�µ¦
«¹�¬µÁ¡·É¤Á�·¤Ã�¥Â�n�Á�}���5RZ�[�&ROXPQ����[�����[�����[�����[��Â¨³��[�����µ¤¨Îµ�́��Ã�¥¤¸
�ªµ¤�ªoµ��nª��µ�Á�nµ�´����Á¤�¦�Â¨³��ªµ¤¼��°�ÁµÁ�nµ�´����Á¤�¦�Â¨³¤¸��µ��°�Ã�¦�¦oµ�
Áµ��µ��Á�}�����[����Á¤�¦��¡ºÊ�¤¸�ªµ¤®�µÁ�nµ�´�������Á¤�¦��¹É�Á�}���µ����·Ä�Ã�¦�¦oµ��´Éª
Å���́�¦¼��¸É������������Ä��́ª°¥nµ�Â���Îµ¨°���³�¦³�°��oª¥�

��� Â���Îµ¨°�Ã�¦�Áµy�µ�� Â��� ��nª��ªµ¤¼�Áµ���nª��µ�� � ��'�%DUHG� )UDPH�
0RGHO����[����

��� Â���Îµ¨°�Ã�¦�Áµy�µ�y¡ºÊ�� Â��� ��nª��ªµ¤¼�Áµ���nª��µ�� � ��'�)UDPH� ZLWK�
,QILOOHG�6ODE�0RGHO����[����
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�µ¦µ��¸É� ���� � �µ¦Á�¦̧¥�Á�¸¥��nµ�µ��µ¦´É�Å®ª�µ��µ¦Â�n�¥n°¥�°�Â���Îµ¨°�Ã�¦�Áµy�µ��
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�<� ������� �� ������� ������ ������� ������ ������� ������ ������� ������
�;� ������� �� ������� ������ ������� ������ ������� ������ ������� ������

�7RUVLRQ� ������� �� ������� ������ ������� ������ ������� ������ ������� ������
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7RUVLRQ� ������� �� ������� ������ ������� ������ ������� ������ ������� ������

�
Ä�Â���Îµ¨°��¸É� ����� �´Ê�� � � � �³Á�}��µ¦¡·�µ¦�µ�¹��¨�¦³���¸ÉÁ�·��¹Ê��µ��µ¦Â�n�¥n°¥��

�0HVK����Ä��)UDPH�Â¨³�6ODE�(OHPHQW���¹É��¨¨´¡�r�¸ÉÅ�o�µ��µ¦µ��¸É����������¡�ªnµ�
� ��� Ä��µ¦¡·�µ¦�µÂ���Îµ¨°�Ã�¦�Áµy�µ�� Â��� ��nª��ªµ¤¼�Áµ���nª��µ�� � ��'�
%DUHG�)UDPH�0RGHO����[���Ä��µ¦µ��¸É������´Ê����µ¦Â�n�¥n°¥��0HVK��Ä��)UDPH����³¤¸�¨�ÎµÄ®o
�nµ�µ��°��µ¦´É�Å®ªÄ��0RGH�¡ºÊ��µ��;�Â¨³�<�¨�¨�� ��������Â¨³���������µ¤¨Îµ�́��Â�n
Îµ®¦́��0RGH�WRUVLRQ��´Ê��³¤¸�nµ�µ��°��µ¦´É�Å®ª¨�¨��¹���������
� ��� Ä��µ¦¡·�µ¦�µÂ���Îµ¨°�Ã�¦�Áµy�µ�y¡ºÊ�� Â��� ��nª��ªµ¤¼�Áµ���nª��µ���
��'�)UDPH�ZLWK�,QILOOHG�6ODE�0RGHO����[�����µ¤�nµÄ��µ¦µ��¸É������´Ê������µ¦Â�n�¥n°¥��0HVK��
Ä�� )UDPH� Â¨³� 6ODE� (OHPHQW� �³¤¸�¨�ÎµÄ®o�nµ�µ��°��µ¦´É�Å®ªÄ��0RGH� ;� Â¨³� <� Á�¨¸É¥�
Â�¨��o°¥¤µ�Â�n�nµ�µ��°��µ¦´É�Å®ªÄ��0RGH�7RUVLRQ��³¤¸�nµ¨�¨��¹���������
� ��� Ä��µ¦¡·�µ¦�µÂ���Îµ¨°�Ã�¦�Áµy�µ�y�ÎµÂ¡�� � Â��®¨µ¥�nª��ªµ¤¼�Áµ��nª�
�µ�����'�)UDPH�ZLWK�,QILOOHG�6ODE�0RGHO���PXOWL�URZV�DQG�FROXPQV���µ¤�nµÄ��µ¦µ��¸É�����
����� �´Ê�� �³Á®È�ªnµ�µ¦Â�n�¥n°¥� �0HVK�� Ä�� 6ODE� (OHPHQW� �³¤¸�¨�n°�nµ�µ��°��µ¦´É�Å®ªÄ��
0RGH�;�Â¨³�<��o°¥¤µ���¤¸�nµÅ¤n�¹�������Â�n�³¤¸�¨Ä��0RGH��°��7RUVLRQ��¹É��ÎµÄ®o�nµ�µ��°�
�µ¦´É�Å®ª�³¨�¨�������������
�

�µ��o°¤¼¨�nµ�µ��µ¦´É�Å®ª�́��¨nµª�oµ��o��´Ê�� �³Á®È�ªnµ�µ¦Â�n�¥n°¥� �0HVK�� �°�Â��
�Îµ¨°��¸ÉÁ�}�Â��®¨µ¥�nª��ªµ¤¼�Áµy�nª��µ��Ä�nª��°��)UDPH�Â¨³�6ODE�(OHPHQW��´Ê�����³
�ÎµÄ®o�nµ�µ��µ¦´É�Å®ª�°�Â���Îµ¨°��µ¦«¹�¬µÄ�� � 0RGH� 7RUVLRQ� � ¤¸�nµ¨�¨�¤µ��ªnµÄ��
0RGH�¡ºÊ��µ��;�Â¨³�<���

�́��´Ê�� Ä��µ¦¦oµ�Â���Îµ¨°�Á¡ºÉ°«¹�¬µ�»�¤�´�·Á�·�¡¨«µ�¦r�°�Â���Îµ¨°�°µ�µ¦
�¦·��¹É�Á�}�Â���Îµ¨°�Â��®¨µ¥�nª��µ��Áµ� �´Ê�� � � � � � �¹��ª¦¡·�µ¦�µ�µ¦Â�n�¥n°¥� �PHVK�� Ä��
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���

)UDPH�Â¨³�6ODE�(OHPHQW��oª¥Á¤°�����´Ê��¸ÊÁ¡ºÉ°Ä®o�nµ�»�¤�´�·�µ�¡¨«µ�¦r�°�Â���Îµ¨°�¤¸
�ªµ¤�¼��o°�¤µ�¥·É��¹Ê�Ã�¥Á�¡µ³°¥nµ�¥·É�Ä��0RGH�µ¦´É�Å®ªÂ���7RUVLRQ�
�
�������µ¦«¹�¬µ�¨�¦³���µ�¦¼�Â���nµ��Ç��°�¡ºÊ��Ã�¥�µ¦Â�n�¥n°¥��0HVK��Ä���6ODE�(OHPHQW�

�n°�nµ�»�¤�´�·�µ�¡¨«µ�¦r�
�
Á�ºÉ°��µ�ªnµ�µ¦Â�n�¥n°¥� �PHVK�� Ä�� 6ODE� (OHPHQW� �µ¤Â���Îµ¨°��µ¦«¹�¬µ�oµ��o������

Â��Ä®oÁ®È�ªnµ¤¸�¨�n°�nµ�°��µ��µ¦´É�Å®ªÄ�� 0RGH� WRUVLRQ� �n°��oµ�¤µ�� � �́��´Ê�Á¡ºÉ°�¸É�³
¡·�µ¦�µ«¹�¬µ�¹��¨�¦³���µ��µ¦Â�n�¥n°¥� �PHVK�� ¡ºÊ�Ä�¦¼�Â���nµ�� Ç� Ä®o¨³Á°¸¥�¥·É��¹Ê�� � � �È
�³�Îµ�µ¦¦oµ�Â���Îµ¨°�Á¡ºÉ°Á�}��́ª°¥nµ��°��µ¦«¹�¬µ�¹Ê�°¸�� �� Â���Îµ¨°�� Ã�¥¡·�µ¦�µÄ�
Â���Îµ¨°��´Ê��¸É¤¸�:DOO�(OHPHQW�Â¨³�Å¤n¤¸�:DOO�(OHPHQW� � Ã�¥�¸É�³Å¤n�Îµ�µ¦Â�n�¥n°¥�0HVK�Ä��
:DOO�(OHPHQW��µ¤�¨�¸ÉÅ�oÄ��µ¦«¹�¬µ®´ª�o°������́��¸Ê�

��� Â���Îµ¨°�Ã�¦�Áµ��µ��¡ºÊ��� Å¤n¡·�µ¦�µ��´�� ��'� )UDPH� ZLWK� ,QILOOHG� 6ODE�
0RGHO���

��� Â���Îµ¨°�Ã�¦�Áµ��µ��¡ºÊ����´����'�)UDPH�ZLWK�,QILOOHG�6ODE�DQG�:DOO�0RGHO���

�
¦¼��¸É�������Â���Îµ¨°�Ã�¦�Áµ��µ��¡ºÊ�����¤·�·���Á¡ºÉ°¡·�µ¦�µ�¨�°��µ¦Â�n�¥n°¥��

�
Ã�¥�¸ÉÄ��µ¦¦oµ�Â���Îµ¨°�Á¡ºÉ°«¹�¬µ�¹��¨�¦³���n°�nµ�»�¤�´�·�µ�¡¨«µ�¦r��

Á�ºÉ°�¤µ�µ��µ¦Â�n�¥n°¥�6ODE�(OHPHQW�Ä�¦¼�Â���nµ��Ç��Ä�Â���Îµ¨°��¸É¤¸�:DOO�(OHPHQW�Â¨³
Ä�Â���Îµ¨°��¸ÉÅ¤n¤¸�:DOO�(OHPHQW��´Ê������³�Îµ�µ¦Â�n�¥n°¥��PHVK���°���6ODE�(OHPHQW���́��¸Ê�

�
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���

��� ¡ºÊ�����·«�µ���³�Îµ�µ¦Â�n�¥n°¥�6ODE�(OHPHQW�Á�}���[����́�¦¼���
��� ¡ºÊ��·«�µ�Á�̧¥ª���µ¤Â���;���³�Îµ�µ¦Â�n�¥n°¥�6ODE�(OHPHQW�°°�Á�}��[����́�¦¼���
��� ¡ºÊ��·«�µ�Á�̧¥ª���µ¤Â���<���³�Îµ�µ¦Â�n�¥n°¥�6ODE�(OHPHQW�Á�}���[����́�¦¼���

������������������������������������
¡ºÊ�����·«�µ����[��PHVK�����¡ºÊ��·«�µ�Á�̧¥ª�y�;���[��PHVK����¡ºÊ��·«�µ�Á�̧¥ª�y�<���[��PHVK��

�
¦¼��¸É��������µ¦Â�n�¥n°¥�°��·Ê�nª�¡ºÊ�Ä�¦¼�Â���nµ��Ç�

�
�Îµ�ª�®µ�nµ�µ��°��µ¦´É�Å®ª�¸ÉÁ�·��¹Ê��°�Â���Îµ¨°�Ä�Â�n¨³��·�� � � � � � Â¨³�Îµ�µ¦

Á�¦̧¥�Á�¸¥��ªµ¤Â���nµ��´��nµ�¸ÉÅ�o�µ�Â���Îµ¨°��¸ÉÅ¤nÅ�o�Îµ�µ¦Â�n�¥n°¥� �0HVK�� � Ä�� � 6ODE�
(OHPHQW��¹É��³Â��Å�o�µ¤�µ¦µ��¸É������Â¨³�������́��¸Ê�

�
�µ¦µ��¸É��������µ¦Á�¦̧¥�Á�¸¥��nµ�µ��µ¦´É�Å®ª�µ��µ¦Â�n�¥n°¥�°�Â���Îµ¨°�Ã�¦�Áµ��µ��
¡ºÊ���Å¤n¡·�µ¦�µ��´����'�)UDPH�ZLWK�,QILOOHG�6ODE�0RGHO����

0RGH� � � � � 0HVK� � � �
� �[�� �� �[�� �� �[�� �� �[�� ��

<�
������� �� ������� ������ ������� ������ ������� ������

;� ������� �� ������� ������ ������� ������ ������� ������
7RUVLRQ� ������� �� ������� ������ ������ ������ ������� ������
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�
�
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�µ¦µ��¸É� ����� � �µ¦Á�¦̧¥�Á�¸¥��nµ�µ��µ¦´É�Å®ª�µ��µ¦Â�n�¥n°¥�°�Â���Îµ¨°�Ã�¦�Áµ��µ��
¡ºÊ����´����'�)UDPH�ZLWK�,QILOOHG�6ODE�DQG�:DOO�0RGHO���

0RGH� � � � � 0HVK� � � �
� �[�� �� �[�� �� �[�� �� �[�� ��
<� ������� �� ������� �� ������� ������ ������� ������
;� ������� �� ������� �� ������� ������ ������� ������

7RUVLRQ� ������� �� ������� ������ ������� ������ ������� ������

�
�

�¨�¸ÉÅ�o�µ��µ¦Á�¦̧¥�Á�¸¥��nµ�µ��°��µ¦´É�Å®ª�¸ÉÁ�·��¹Ê�� �µ�¦¼�Â���µ¦Â�n�¥n°¥Ä��
6ODE�(OHPHQW��´Ê���³¡�ªnµ�

��� �µ¦¡·�µ¦�µÂ���Îµ¨°��´Ê��¸ÉÂ��¤¸�:DOO� (OHPHQW� Â¨³�¸ÉÅ¤n¤¸�:DOO� (OHPHQW��µ¤�µ
¦µ��¸É������Â¨³�µ¦µ��¸É�������´Ê������µ¦Â�n�¥n°¥�PHVK�Ä���6ODE�(OHPHQW�Ä�¦¼�Â���nµ��Ç��´Ê���
�³¤¸�¨�¦³���n°�nµ�µ��°��µ¦´É�Å®ªÄ��0RGH�¡ºÊ��µ��;�Â¨³�<��o°¥¤µ�Á¤ºÉ°Á�¦̧¥�Á�¸¥��´��
0RGH��°��7RUVLRQ��

��� Á¤ºÉ°�Îµ�µ¦Á�¦̧¥�Á�¸¥��nµ� �� �°��µ¦Á�¨¸É¥�Â�¨�� � �°��nµ�µ��°��µ¦´É�Å®ªÄ��
0RGH��°��7RUVLRQ�Â¨oª�´Ê��³Á®È�ªnµ��Ä�Â���Îµ¨°��¸É¤¸�:DOO�(OHPHQW��´Ê���nµ����°��µ¦Á�¨¸É¥�
Â�¨��°��nµ�µ��°��µ¦´É�Å®ª�³�o°¥�ªnµÄ�Â���Îµ¨°��¸ÉÅ¤n¤¸�:DOO�(OHPHQW�

�µ��¨�µ¦«¹�¬µÄ�®´ª�o°�¸É� ����Â¨³������¸ÉÅ�o�¨nµª¤µÂ¨oª�oµ��o��´Ê�� � ��³Á®È�ªnµ�Ä��µ¦
«¹�¬µ�¹��»�¤�´�·�µ�¡¨«µ�¦rÃ�¥�µ¦¦oµ�Â���Îµ¨°��Å¢Å��r°·¨·Á¤o��r�´Ê�����ª¦�³�o°��Îµ�µ¦
¡·�µ¦�µ�¹��ªµ¤¨³Á°¸¥�Á¡¸¥�¡°Ä��µ¦¦oµ�Â���Îµ¨°���´Ê��¸ÊÁ�ºÉ°�¤µ�µ�®¨´��µ¦�µ�Å¢Å��r°·¨·
Á¤o��r�´É�Á°�� � �Â�n�µ��¨�µ¦«¹�¬µ�¸ÉÅ�o�ÎµÄ®oµ¤µ¦�¦»�Á�}�Â�ª�µ�Ä��µ¦¦oµ�Â���Îµ¨°��°�
°µ�µ¦�¦·�Å�o�º°� � � � ����Ä��µ¦¦oµ�Â���Îµ¨°�°��r°µ�µ¦�¸ÉÁ�}��:DOO�(OHPHQW��´Ê��Å¤n�ÎµÁ�}��¸É�³
�o°��Îµ�µ¦Â�n�¥n°¥� �PHVK�� °¸�� � �´Ê��¸ÊÁ�ºÉ°��µ��nµ�µ��µ¦´É�Å®ª�¸É�Îµ�ª�Å�o�µ�Ã�¦Â�¦¤�´Ê�¤¸
�ªµ¤Â���nµ��´��o°¥¤µ�� � � � � � ��� Ä��µ¦¦oµ�Â���Îµ¨°�°��r°µ�µ¦�¸ÉÁ�}��6ODE�(OHPHQW� � ��´Ê�
�ª¦�³�o°��Îµ�µ¦Â�n�¥n°¥� �PHVK�� Ã�¥¡·�µ¦�µ�µ¤¦¼�Â���°�� 6ODE� �´Ê�� Ç� �¨nµª�º°Á�}�¡ºÊ�
Â���·«�µ�Á�̧¥ª®¦º°°��·«�µ�� � � ��´Ê��¸ÊÁ�ºÉ°��µ��µ¦Â�n�¥n°¥�́��¨nµª¤¸�¨�n°�nµ�µ��°��µ¦´É�
Å®ªÄ��PRGH�7RUVLRQ��

Â�n°¥nµ�Å¦�È�µ¤��¨�¦³���¸ÉÁ�·��¹Ê��µ��µ¦Â�n�¥n°¥��PHVK��Ä��)UDPH���6ODE�(OHPHQW������
Â¨³� :DOO� (OHPHQW� �n°�nµ�°��»�¤�´�·�µ�¡¨«µ�¦r�°�Â���Îµ¨°��³¤µ��¹Ê�� ®¦º°�o°¥¨��´Ê��
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�³�¹Ê�°¥¼n�´��{��́¥°¸�®¨µ¥�¦³�µ¦� �´Ê��¸Ê¦ª¤�¹�¦¼�¦nµ�� Â¨³¦¼�Â���°�Â���Îµ¨°�Ä�Â�n¨³Â��
�oª¥��́��´Ê��µ¦«¹�¬µ�µ¦Â�n�¥n°¥��0HVK��Ä��)UDPH���6ODE�(OHPHQW�Â¨³�:DOO�(OHPHQW��oµ��o�
�´Ê�� � � �¹�Á�}�Á¡¸¥�Â�ª�µ��¸É�³Ä�oÄ��µ¦¦oµ�Â���Îµ¨°�Å¢Å��r°·¨·Á¤o��r�°�°µ�µ¦�¸É�Îµ¤µ«¹�¬µ
Á¡ºÉ°Ä®oÅ�o�¨�°��nµ�µ��µ¦´É�Å®ªÂ¨³�nµ�ªµ¤�¸É�¦¦¤�µ�·�°�°µ�µ¦�´Ê��Ç�¤¸�ªµ¤�¼��o°�¥·É��¹Ê�����
�
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�

�µ¦«¹�¬µÂ���Îµ¨°��µ�¦µ��Â¨³®o°�Ä�o�·��

�
Ä��µ¦¦oµ�Â���Îµ¨°�� Á¡ºÉ°�Îµ�µ¦ª·Á�¦µ³®r®µ�nµ�»�¤�´�·�µ�¡¨«µ�¦r�°�°µ�µ¦�´Ê��

�°�Á®�º°�µ��µ¦¡·�µ¦�µ�µ¦Â�n�¥n°¥� �0HVK� )UDPH� DQG� (OHPHQW�� �¸É�¨nµª¤µÂ¨oªÄ����¸É� ��
�´Ê�� �È¥´�¤¸°¸�®¨µ¥�{��́¥� �¸É�ÎµÄ®o�¨�¸ÉÅ�o�µ��µ¦ª·Á�¦µ³®rÂ���Îµ¨°�¤¸�ªµ¤�¨µ�Á�¨ºÉ°�°¥¼n� Ä�
���¸Ê�³�¨nµª�¹��{��́¥°¸���·�®�¹É��¸É¤¸�¨�n°�ªµ¤�¼��o°��°��µ¦¦oµ�Â���Îµ¨°��°�°µ�µ¦� �´É�
�º°�µ¦¡·�µ¦�µ¦¼�Â���°��µ�¦µ�Â���nµ��Ç�Ä��µ¦¦oµ�Â���Îµ¨°�Å¢Å��r°·¨·Á¤o��r�°�°µ�µ¦��
Ã�¥¡·�µ¦�µÂ���Îµ¨°��µ�¦µ�Á�}�Â��¥º�®¥»n�� �)OH[LEOH�)RXQGDWLRQ��¦ª¤�¹��µ¦¡·�µ¦�µ�¨
�¦³���°�®o°�Ä�o�·�� �¸É¤¸�n°�nµ�»�¤�´�·�µ�¡¨«µ�¦rÄ��µ¦ª·Á�¦µ³®rÂ���Îµ¨°�Å¢Å��r°·¨·
Á¤o��r�°�°µ�µ¦� Ã�¥�¸ÉÂ���Îµ¨°��µ�¦µ�Â��¥º�®¥»n��́��¨nµª�³°oµ�°·��¹�£µ¡�·��´ÉªÅ��°�
�¦»�Á�¡¤®µ��¦��6KLEX\D�HW�DO��������
� �

�����µ¦¦oµ�Â���Îµ¨°��µ�¦µ�Â��¥º�®¥»n��
�

°µ�µ¦Ä�� Ç� Á¤ºÉ°Å�o¦́�Â¦��µ��oµ�¡¨«µ�¦r� Á�n�� Â¦�Â�n��·�Å®ª� �³Á�·��µ¦Á¸¥¦¼��
�'HIRUPDWLRQ�� ®¦º°Á�·��µ¦Á�¨ºÉ°��¸É�°�°��r°µ�µ¦�´Ê�Ä�Â�ª¦µ�� Â¨³Ä�Â�ª�·É��µ¤�ªµ¤¼��°�
°µ�µ¦�´Ê��Ç���Â¨³�¸É�ÎµÂ®�n��µ�¦µ��®¦º°�¨»n¤�°�ÁµÁ�È¤�È�³Á�·��µ¦Á�¨ºÉ°��¸ÉÄ�Â�ª¦µ��Â¨³Ä�
Â�ª�·É�Á�n��´�� � �¹É��µ¦Á�¨ºÉ°��¸É�°��µ�¦µ�� ®¦º°�¨»n¤�°�ÁµÁ�È¤�³¤µ�®¦º°�o°¥�´Ê��¹Ê�°¥¼n�´�
�Îµ¨´��oµ��µ��°��·��¸É¤¸�n°ÁµÁ�È¤�¸É°¥¼nÄ�o�ÎµÂ®�n��°��µ�¦µ��´Ê�� Ç� � � � Ã�¥�´ÉªÅ��µ¦¦oµ�Â��
�Îµ¨°��°�°µ�µ¦Á¡ºÉ°�µ¦ª·Á�¦µ³®rÃ�¦�¦oµ�Ä�� Ç� �³¡·�µ¦�µ¦³���µ�¦µ��°�°µ�µ¦Á�}�Â��
¥¹�Â�n�� �¹É��nµ�¸ÉÅ�o�µ��µ¦ª·Á�¦µ³®rÂ���Îµ¨°��¸Ê� ¥´�¤¸�ªµ¤�¨µ�Á�¨ºÉ°��´��nµ�¸ÉÅ�o�µ��µ¦�¦ª�
ª́��¦·�°¥¼n¤µ�� � �́��´Ê��µ¦�¸É�³¦oµ�Â���Îµ¨°�Á¡ºÉ°�Îµ�µ¦ª·Á�¦µ³®r®µ�nµ�»�¤�´�·�µ�¡¨«µ�¦r
�°�°µ�µ¦Ä®o¤¸�ªµ¤�¼��o°�¥·É��¹Ê��´Ê�� �¹��ÎµÁ�}��o°�¡·�µ¦�µ�{��́¥°ºÉ�� Ç� Ä®o�¨°��¨»¤�´Ê�®¤���
Ä��µ�ª·�́¥�¸Ê�³�Îµ�µ¦¡·�µ¦�µÁ¡·É¤Á�·¤¦³���µ�¦µ�Â��¥º�®¥»n�Ä��µ¦¦oµ�Â���Îµ¨°��°�
°µ�µ¦�Ã�¥¦ª¤�oª¥��Ã�¥Ä�oÂ���Îµ¨°��°��:LQNOHU��¹É��³Â���nµ�·¢Á�Ä�Â�ª¦µ�Â¨³Â�ª�·É�
�°�ÁµÁ�È¤�oª¥� �¦·�°·¦³�¸É¥¹��·��´�ÁµÁ�È¤�´Ê�Ä�Â�ª¦µ�Â¨³Ä�Â�ª�·É��µ¤�́Ê��·��nµ�Ç� �µ¤
¦µ¥¨³Á°¸¥�®´ª�o°��������Â���Îµ¨°��µ�¦µ�Â��¥º�®¥»n���)OH[LEOH�)RXQGDWLRQ��
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�������µ¦�Îµ�ª�®µ�¨¦ª¤�°��·¢Á��°�ÁµÁ�È¤�

� �
Ä�®´ª�o°�¸Ê� �³�ÎµÁ�°Â�ª�µ�� � ª·�¸�µ¦� Â¨³�́ª°¥nµ��µ¦�Îµ�ª�®µ�nµ�¨¦ª¤�°��·¢

Á��°�ÁµÁ�È¤��¡·�µ¦�µ�¸É®´ªÁµÁ�È¤���¸ÉÄ�oÄ��µ�ª·�́¥�¸Ê��́��¸Ê�
�

ÁµÁ�È¤�I������P����ªµ¤¥µª�°�ÁµÁ�È¤����P���
��%DQJNRN�6RLO�3URSHUWLHV��6KLEX\D�HW�DO���������

(V� �������6X���������6X� �������NJ�P����������QV� ��������&RKHVLYH�6RLO��
��9HUWLFDO�6WLIIQHVV�RI�3LOH����:LQNOHU��

.
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$&,�� %XLOGLQJ� &RGH� 5HTXLUHPHQWV� IRU� 6WUXFWXUDO� &RQFUHWH� �$&,� �������� DQG� &RPPHQWDU\�$&,�

���5�������$&,�&RPPLWWHH������$PHULFDQ�&RQFUHWH�,QVWLWXWH��)DUPLQJWRQ�+LOOV��0LFKLJDQ��������
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$UZRUQ�� 6�� v0RGHOOLQJ� 0DW� )RXQGDWLRQ� RQ� 3LOHV� DV� )OH[LEOH� 3ODWH� RQ� 6SULQJV�w� 0�(QJ�WKHVLV�

�5DQJVLW�8QLYHUVLW\�������
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$7&��v(YDOXDWLQJ�WKH�6HLVPLF�5HVLVWDQFH�RI�([LVWLQJ�%XLOGLQJ�w�$7&����5HSRUW��������
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$7&��v6HLVPLF�(YDOXDWLRQ�DQG�5HWURILW�RI�&RQFUHWH�%XLOGLQJV�w�$7&����5HSRUW��������
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%RXZNDPS� -�*��� .ROOHJJHU� � -�3��� DQG� 6WHSKHQ�� 5�0�� v'\QDPLF� 3URSHUWLHV� RI� $� 7ZHOYH�6WRU\�

3UHIDEULFDWHG�3DQHO�%XLOGLQJ�w��(DUWKTXDNH�(QJLQHHULQJ���5HSRUW�1R��8%&�((5&y������������
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&KDNHU�� $�$��� DQG� &KHULIDWL� � $�w� ,QIOXHQFH� RI� � 0DVRQU\� ,QILOO� 3DQHOV� RQ� 7KH� 9LEUDWLRQ� DQG�

6WLIIQHVV� &KDUDFWHULVWLFV� RI� 5�&� )UDPH� %XLOGLQJV�w� (DUWKTXDNH� (QJLQHHULQJ� DQG� 6WUXFWXUDO�

'\QDPLFV���9RO��������������y������
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