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7KH� REMHFWLYH� RI� WKLV� VSHFLDO� UHVHDUFK� LV� WR� SURGXFH� D� WHUPLQRORJ\� RQ� SURSHOOHU
LQVSHFWLRQ�DQG�UHSDLU�RI�VHDJRLQJ�VKLSV�LQ�DFFRUGDQFH�ZLWK�WKH�VFLHQFH�RI�WHUPLQRORJ\�
DQG�WKXV�WR�XVH�LW�DV�D�WRRO�IRU�FRPPXQLFDWLRQ�DQG�RSHUDWLRQ�RI�LQVSHFWLRQ�DQG�UHSDLU�DW
7KDLODQGuV� VKLS\DUGV�� RU� WR� XVH� LW� DV� UHIHUHQFH� PDWHULDO� IRU� WUDQVODWRUV�� DQG� DOVR� IRU
SURYLGLQJ� EDVLF� NQRZOHGJH� RQ� SURSHOOHU� LQVSHFWLRQ� DQG� UHSDLU� RI� VHDJRLQJ� VKLSV� WR
WKRVH�ZKR�DUH�LQWHUHVWHG�LQ�JHQHUDO�

7KH�UHVHDUFK�LV�EDVHG�RQ�WKH�WKHRULHV�DQG�PHWKRGRORJLHV�RI�WHUPLQRORJ\��ZKLFK
DUH� SURSRVHG� E\� PDQ\� ZHOO�DFFHSWHG� WHUPLQRORJLVWV�� � 7KLV� UHVHDUFK� KDV� SDUWLFXODUO\
DSSOLHG� WKH� PHWKRGRORJ\� y� WKH� V\VWHPDWLF� VHDUFKHV� DSSURDFK� y� SURSRVHG� E\� 0DULD
7HUHVD� &DEU(� RI� WKH� 3RPSHX� )DEUD� 8QLYHUVLW\�� 6SDLQ�� � 7KH� SURFHVVHV� RI� WKH� UHVHDUFK
LQFOXGH�� ���� 'DWD� FROOHFWLRQ� ���� ,QGLFDWLRQ� RI� H[SHUW� ���� &RUSXV� EXLOGLQJ� ���� &RQFHSWXDO
UHODWLRQ� HVWDEOLVKPHQW�����7HUP�H[WUDFWLRQ� ���� ([WUDFWLRQ� UHFRUGLQJ� DQG� ���� 7HUPLQRORJ\
UHFRUGLQJ�

7KH�WHUPLQRORJ\�RQ�SURSHOOHU�LQVSHFWLRQ�DQG�UHSDLU�RI�VHDJRLQJ�VKLSV�FRQVLVWV�RI
���WHUPV�SUHVHQWHG�DFFRUGLQJ�WR�WKH�GLPHQVLRQV�RU�FRQFHSWV�UHODWLQJ�WR�RQH�DQRWKHU�DV
D� QHWZRUN�� ZKLFK� UHSUHVHQW� WKH� VSHFLDO� NQRZOHGJH� RI� VHDJRLQJ� VKLSuV� SURSHOOHU
LQVSHFWLRQ� DQG� UHSDLU�� � (DFK� WHUP� FRQVLVWV� RI� FDWHJRULHV� RI� LQIRUPDWLRQ�� (QJOLVK� WHUP�
7KDL� HTXLYDOHQW� WHUP�� FRQFHSW� UHODWLRQ�� JUDPPDWLFDO� FDWHJRU\�� VXEMHFW� ILHOG�� GHILQLWLRQ�
FRPSOHPHQWDU\�GHILQLWLRQ��FRQWH[W��V\QRQ\P��FURVV�UHIHUHQFH��DQG�LOOXVWUDWLRQ�

'HSDUWPHQW 7UDQVODWLRQ�DQG�,QWHUSUHWDWLRQ

)LHOG�RI�VWXG\ 7UDQVODWLRQ�DQG�,QWHUSUHWDWLRQ
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�́�Á¦ºÉ°�� Á¦º°� Ä��´�¦Á¦º°� �µ¦Á�ºÉ°¤� �¹É�Ä�o«́¡�r�¨»n¤Á�̧¥ª�́��́��µ¦�¦ª��n°¤Ä��´�¦Á¦º°� � � Ã�¥¤¸�́Ê�
Á�ºÊ°®µ�̧ÉÁ�}��Î�µ¦µÂ¨³¦µ¥�µ¦«́¡�r°́��§¬�Å�¥¡¦o°¤�Î�µ°�·�µ¥� �°��µ��̧Ê� �o°¤¼¨£µ¬µÅ�¥¥́�
¦ª¤�¹�«́¡�r�́��´�·£µ¬µÅ�¥�oª¥� � � �o°¤¼¨£µ¬µÅ�¥�̧Ê� �³�Î�µ¤µÄ�oÄ��µ¦ª·Á�¦µ³®r®µ«́¡�rÂ�¨
Á�̧¥�Á�̧¥�Ä�£µ¬µÅ�¥¦nª¤�́�«́¡�rÅ�¥�̧ÉÅ�o�µ��¼oÁ�¸É¥ª�µ�� � � �°��µ��̧Ê� ¤¸�µ��o°¤¼¨�̧ÉÄ�o°oµ�°·�
�Á�}��o°¤¼¨°oµ�°·��oª¥�� Á¡ºÉ°Ä�oÄ��µ¦Á¦̧¥�Á¦̧¥�°¦¦�¨´�¬�rÂ¨³�Î�µ�·¥µ¤�°�«́¡�r�oª¥� � � � ­Î�µ®¦́�
�o°¤¼¨£µ¬µÅ�¥�̧Ê��³�°�¨nµª�¹�Ã�¥¨³Á°̧¥�Ä����̧É����Ä�®́ª�o°Á¦ºÉ°���µ¦®µ�Î�µ«́¡�rÁ�̧¥�Á�̧¥�Ä�
£µ¬µÅ�¥��®�oµ����

�µ¦�Î�µ®���¼oÁ�¸É¥ª�µ�

Ä��µ¦�¦³¤ª¨«́¡�r­µ�µª·�µ�ªµ¤¦¼oÄ��Ç���¦��·�³�o°��¦³�°�Å��jª¥�»�¨µ�¦
�̧É¤¸�ªµ¤¦¼oÁ¦ºÉ°�«́¡�ª·�¥µ�Î�µ�µ��ª��¼nÅ��́��»�¨µ�¦�̧É¤¸�ªµ¤¦¼oÄ�Á¦ºÉ°�ª·�µ�ªµ¤¦¼o�́Ê�� Ç� � Ã�¥ iµ¥
®�¹É��³Á�}��¼o�¦³¤ª¨«́¡�r� ��³�̧É°̧� iµ¥Á�}��̧É�¦¹�¬µ� �&DEU(�� ������ ����� � � � �́��́Ê�� �¼o�¦³¤ª¨
«́¡�r�̧É¤¸�ªµ¤¦¼oÁ¦ºÉ°�«́¡�ª·�¥µÂ�nÅ¤nÄ�n�¼oÁ�¸É¥ª�µ�� �([SHUW�� Á�¡µ³­µ�µÁ¦ºÉ°��̧É�¦³¤ª¨«́¡�r� �¹�
�o°��Î�µ®���¼oÁ�¸É¥ª�µ�Ä�­µ�µ�́Ê�� Ç� � � �̧É�³�°¥Ä®o�Î�µ�¦¹�¬µÂ¨³�¦ª�­°��µ¦�¦³¤ª¨«́¡�rÄ�
�́Ê��°��nµ��Ç��́Ê�Â�nÂ¦�Á¦·É¤����­·Ê��¦³�ª��µ¦

�»�­¤�́�·�̧É¡¹��¦³­��r�°��¼oÁ�¸É¥ª�µ�Ä��µ¦�¦³¤ª¨«́¡�rÁ¦ºÉ°��µ¦�¦ª��n°¤�
Ä��´�¦Á¦º°Á�·��³Á¨�¤¸�́��̧Ê

�� Á�}��¼o�̧É¤¸�ªµ¤¦¼o� �ªµ¤­µ¤µ¦�� Â¨³�¦³­��µ¦�r� � Ä�­µ�µª·�µ�ªµ¤¦¼o®¦º°
ª·�µ�¸¡�µ¦�n°¤Á¦º°Á�·��³Á¨�̧É¦ª¤�¹��µ��¦ª��n°¤Ä��´�¦Á¦º°�oª¥� ��Á�}��̧É¥°¤¦́�Ä�®¤¼n�¼oÁ�¸É¥ª�
�µ��oª¥�́�

�� Á�}��¼o­µ¤µ¦�­ºÉ°­µ¦�oª¥£µ¬µÁ�¡µ³�oµ��̧ÉÄ�oÄ��µ¦�Î�µ�µ�Ä��o°� ��� Å�o� �́Ê�
Ä�£µ¬µÅ�¥Â¨³°́��§¬��¨°����»o�Á�¥�́��µ¦Ä�o«́¡�rÁ�¡µ³�nµ��Ç�Ä��́Ê�­°�£µ¬µ
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�� ­µ¤µ¦�Ä®o�Î�µÂ�³�Î�µ�¹�Â®¨n��o°¤¼¨�nµ��Ç�Ä��o°����Å�o

�� ­µ¤µ¦�¤°�£µ¡�°�Á�¦º°�nµ¥¤Ã��́«�rÁ¦ºÉ°��µ¦�¦ª��n°¤Ä��´�¦Á¦º°Á�·��³Á¨
¦ª¤�́Ê�°�·�µ¥¤Ã��́«�rÂ¨³¤Ã��́«�r­´¤¡´��r�nµ��Ç�Ä®o�¼o�¦³¤ª¨«́¡�rÁ�oµÄ�Å�o

�� ­µ¤µ¦�Á�oµÄ��¹�ª́��»�¦³­��r�°��µ¦�¦³¤ª¨«́¡�rÁ¦ºÉ°��µ¦�¦ª��n°¤Ä��´�¦
Á¦º°Á�·��³Á¨� Â¨³¤°�Á®È��¦³Ã¥��r�°��¨�¨·�� �º°� �»�«́¡�r®¦º°�¦³¤ª¨«́¡�r� Â¨³¡¦o°¤�̧É�³Ä®o
�ªµ¤�nª¥Á®¨º°�µ¦�¦³¤ª¨«́¡�rÄ®o�¦¦¨»Á�jµ®¤µ¥�̧É�Î�µ®��ÅªoÃ�¥�¼o�¦³¤ª¨«́¡�r

�¼o�¦³¤ª¨«́¡�r�Î�µ�¹��¹��»�­¤�́�·�°��¼oÁ�¸É¥ª�µ�nµ�� Ç� �̧É�¨nµª¤µ�̧Ê� Â¨³Ä��̧É­»��È
Å�o¦́��µ¦°�»Á�¦µ³®r�µ���»�°¼Áª�ª�«r�°�«¦̧��¹É�¤¸�»�­¤�́�·�̧É�¨nµª¤µÁ®¨nµ�̧Ê°¥nµ��¦��oª��Ã�¥¤¸
¡ºÊ��µ��µ¦«¹�¬µ�¦·��µ�¦̧ª·«ª�¦¦¤«µ­�¦r� ­µ�µª·«ª�¦¦¤Á�¦ºÉ°��¨� �µ��»¯µ¨��¦�r�
¤®µª·�¥µ¨´¥� Â¨³�¦³�µ«�̧¥�́�¦�µ¦°°�Â��Á¦º°Á�·��³Á¨� �1DYDO� $UFKLWHFWXUH�� �µ�
¤®µª·�¥µ¨´¥� 1HZFDVWOH� XSRQ� 7\QH� �¦³Á�«°́��§¬� ¦ª¤�́Ê�¤¸�¦³­��µ¦�r�µ¦�Î�µ�µ��oµ��µ¦
�n°¤Á¦º°Á�·��³Á¨Ä��¦³Á�«Å�¥¤µ�µ��ªnµ�����e

�µ¦­¦oµ��¨´��o°¤¼¨

�¨´��o°¤¼¨� �&RUSXV�� ®¤µ¥�¹�� �µ��µ�£µ¬µ� �3LHFHV� RI� /DQJXDJH�� �̧ÉÁ�·��¹Ê�
�µ¤�¦��·�°��¨»n¤���̧ÉÄ�o£µ¬µ�́Ê��Ç�����¹É�¦ª�¦ª¤ÅªoÂ¨³�´��¦³Á£��µ¤Á���r�µ�£µ¬µ«µ­�¦r
Á¡ºÉ°Ä�oÁ�}��́ª°¥nµ��°�£µ¬µ� �6LQFODLU�� °oµ��¹�Ä�� 3HDUVRQ�� ������ ���� ®¦º°Á¡ºÉ°Á�}��́ªÂ���°�
£µ¬µ®¦º°£µ¬µ¥n°¥Ä�� Ç� � �)UDQFLV�� °oµ��¹�Ä�� 3HDUVRQ�� ������ ���� Â¨³�Î�µ¤µÁ�È�°¥¼nÄ�¦¼��°�
­µ¦°·Á¨È��¦°�·�­rÁ¡ºÉ°�µ¦�¦³¤ª¨�¨�µ��°¤¡·ªÁ�°¦r��3HDUVRQ�����������

�́��̧ÉÅ�o�¨nµª¤µÂ¨oªªnµ� �¨´��o°¤¼¨� ¤µ�µ��o°¤¼¨Á�¡µ³Á¦ºÉ°�� Ã�¥�µ¦¡·�µ¦�µ�¹�
�{��´¥����¦³�µ¦��́��̧É�&DEU(��������Å�o¦³�»Åªo��®�oµ��������Á¤ºÉ°¤µ�¹��µ¦­¦oµ��¨´��o°¤¼¨��¼o�´��Î�µ
�¦³¤ª¨«́¡�rÅ�o�Î�µÁ���r�°�� 3HDUVRQ� ������� �̧É°�·�µ¥Å�o¨³Á°̧¥��ªnµ�°�� &DEU(� ¤µÄ�oÄ��µ¦
¡·�µ¦�µ­¦oµ��¨´��o°¤¼¨��3HDUVRQ���������������́��n°Å��̧Ê

�� ��µ��¨´��o°¤¼¨Â¨³�ªµ¤Á�}��́ªÂ���°��o°¤¼¨�nµ��Ç

Ä��oµ�«́¡�ª·�¥µ� �¨´��o°¤¼¨Á�}�ª́��»�·�Ä��µ¦­¦oµ��¦³¤ª¨«́¡�r�̧É�¦³�°�Å�
�oª¥�«́¡�r�Â¨³��Î�µ�·¥µ¤�¦ª¤�́Ê�¦µ¥¨³Á°̧¥�°ºÉ��Ç��Á�n���Î�µ¥n°�Åª¡��r��Î�µ�̧É¤¸�ªµ¤®¤µ¥�¦��oµ¤
Á�}��o�� � � ¦ª¤�́Ê�¦µ¥¨³Á°̧¥��µ�Åª¥µ�¦�r®¦º°Ã�¦�­¦oµ��µ¦Ä�o�µ�� �¹É��¼o�¦³¤ª¨�o°��µ¦�¨´É�
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�¦°�Á¡ºÉ°�Î�µÁ­�°°°�¤µ°¥nµ�Á�}�¦³��� � � � Á¡¦µ³�³�́Ê�� �¼o�´��Î�µ�¦³¤ª¨«́¡�r�¹��o°�Ä®o�ªµ¤
­Î�µ�́��́�®¨´��µ¦¡·�µ¦�µ�o°¤¼¨� Á¡ºÉ°Ä®o�o°¤¼¨�nµ�� Ç� Á�}��́ªÂ��� �5HSUHVHQW�� �°�Á�ºÊ°®µÁ¦ºÉ°�
¦µªÁ�¡µ³�oµ��̧É¤»n�«¹�¬µ�Î�µ�¦³¤ª¨«́¡�r�́Ê�� Ç� � � � °µ��¨nµªÅ�oªnµ� �oµ�»�£µ¡�°��¨´��o°¤¼¨Å¤n�̧
�µ¦�¦³¤ª¨«́¡�r�³�Î�µÅ�o¥µ�¨Î�µ�µ�Â¨³°µ�Á�·��ªµ¤�·�¡¨µ�Å�o�nµ¥� ­n��¨�n°�́��¹��o°¤¼¨
«́¡�rÄ®o�o°¥�»�£µ¡Å��jª¥

�ªµ¤Á�}��́ªÂ���°��o°¤¼¨� ¤¸�{��´¥�̧É�ª¦�Î�µ�¹�� �º°� Á�}��o°¤¼¨�̧É�́�­¤´¥�̧É�¼oÁ�¸É¥ª�
�µ�Ä�­µ�µ¥́�Ä®o�ªµ¤­Î�µ�́�� ®¦º°¤¸�µ¦Ä�o°oµ�°·�Ä��µ¦��·�́�·�µ�� �¹É�Ä��µ¦�¦³¤ª¨«́¡�rÁ¦ºÉ°�
�µ¦�¦ª��n°¤Ä��´�¦Á¦º°Á�·��³Á¨�̧Ê� �µ��o°¤¼¨�n°��oµ�Á�nµ�¹��¦³¤µ�� ��� �e� Â�nÁ�ºÉ°��µ�Á�}��o°�
¤¼¨�̧É�nµ��µ¦¡·�µ¦�µ�°��¼oÁ�¸É¥ª�µ��̧É�¦¹�¬µ�µ¦�¦³¤ª¨Â¨oª� �¹�Á¨º°�¤µ�Î�µÅªoÄ��¨´��o°¤¼¨
�oª¥

�{��´¥°̧��¦³�µ¦®�¹É��°��ªµ¤Á�}��́ªÂ���°�£µ¬µÁ�¡µ³�̧É�Î�µ¤µ�¦³¤ª¨«́¡�r�
�º°� ¦³�́��ªµ¤Á�}��o°¤¼¨�̧ÉÁ­�°�ªµ¤¦¼o�o°Á�È��¦·�� Â¨³¦³�́��ªµ¤Á�}��o°¤¼¨�oµ�Á���·��°�Á¦ºÉ°�
�̧ÉÁ�̧É¥ª�́��µ¦�¦ª��n°¤Ä�Á¦º°Á�·��³Á¨� � � Á¡¦µ³¥·É�¦³�́��°��»�­¤�́�·­°��¦³�µ¦�́��¨nµª�̧Ê� ¤¸
¤µ�Ä��o°¤¼¨Ä��Ç���È�³¥·É��Î�µÄ®o«́¡�rÂ¨³¤Ã��́«�r�nµ��Ç��´�Á��� ¤¸�¨�n°�»�£µ¡�°��¨�¨·��µ¦
�¦³¤ª¨«́¡�r¤µ��¹Ê�

��µ��°��¨´��o°¤¼¨� �³�o°�¤¸�Î�µ�ª��Î�µ¡°�̧É�³Á�}��́ªÂ���°�Á¦ºÉ°�Á�¡µ³�̧É�³
�¦³¤ª¨«́¡�rÅ�o� � � ­Î�µ®¦́��µ¦�¦³¤ª¨«́¡�rÄ��̧É�̧Ê� �¼o�¦³¤ª¨«́¡�rÅ�o�́Ê�Á�jµ®¤µ¥�Î�µ�ª��Î�µ�°�
�¨´��o°¤¼¨Åªo�̧É� �������� �Î�µ� Ã�¥¡·�µ¦�µ�µ�Â®¨n��o°¤¼¨�̧É�¼oÁ�¸É¥ª�µ�Â�³�Î�µ�́Ê�®¤�Â¨³�µ�
�Î�µ�ª�«́¡�r�̧É­´��·¬�µ�ªnµ�³Å�oÄ�¨oÁ�̧¥��́�«́¡�rÁ¦ºÉ°�Ä��´�¦�Î�µ�ª�� ��� �Î�µ�°�°��r�µ¦Å°Á°­Ã°
�,62�� �¹É�Ä�oÁ�}��o°¤¼¨°oµ�°·��oª¥� � � �µ��µ¦¦ª�¦ª¤�o°¤¼¨�nµ�� Ç� �̧É¡·�µ¦�µÂ¨oªªnµÁ®¤µ³­¤
�¦µ��ªnµÅ�o�Î�µ�ª��Î�µÄ��¨´��o°¤¼¨�́Ê�­·Ê�� ������� �Î�µ� �¹É��¼o�¦³¤ª¨Á®È�ªnµÁ¡¸¥�¡°Â¨oª� Á¤ºÉ°
¡·�µ¦�µ¦nª¤�́�Á���r°ºÉ��Ç��̧É�³�¨nµª�n°Å�

�� ¦¼�Â���o°¤¼¨

�¨´��o°¤¼¨�̧É�³�Î�µ¤µ�¦³¤ª¨«́¡�rÄ��̧É�̧Ê� �³�o°�Á�}��o°¤¼¨£µ¬µÁ�̧¥�� �:ULWWHQ
7H[W��Á¡ºÉ°Â�¨�Ä®o°¥¼nÄ�¦¼��°��7H[W� )LOH� ��o°¤¼¨�°¤¡·ªÁ�°¦r�̧É¤¸�µ¤­�»¨��WH[W���̧É�³�Î�µ¤µÄ�o�́�
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Ã�¦Â�¦¤�&RQFRUGDQFH�Â¨³�&ROORFDWLRQ� 7HVW
� �

�Å�o� � �­Î�µ®¦́��o°¤¼¨�̧É­º��o�¤µ�µ�°·�Á�°¦rÁ�È�
Ã�¥Ä�o�6HDUFK�(QJLQH�Á�n��ZZZ�JRRJOH�FRP�®¦º°�ZZZ�DY�FRP�®¦º°�ZZZ�YLYLVLPR�FRP��³
­µ¤µ¦��Î�µ­Î�µÁ�µ��&RS\��Â¨³Â�¨�Á�}��7H[W�)LOH�Å�o°¥nµ�­³�ª��nµ¥�µ¥���Â�n�o°¤¼¨�̧É¤µ�µ�­·É�
¡·¤¡r�́Ê�®¨µ¥� Å¤nªnµ�³Á�}�� �Î�µ¦µ� Á°�­µ¦� ®¦º°ªµ¦­µ¦�́Ê�� �³�o°�Ä�oÃ�¦Â�¦¤� 2PQL� 3DJH� �̧É
­µ¤µ¦�Â�¨�� v£µ¡°́�¬¦w� ��Â�n��¦³�µ¬� Ã�¥Ä�oÁ�¦ºÉ°�­Â��Á�°¦r�j°�Á�oµÅ�� Â¨³Ä®o�¨°°�
¤µÁ�}��v�́ª°́�¬¦w��̧ÉÁ�}�Å¢¨m�o°¤¼¨�µ�°·Á¨È��¦°�·�­r

�µ¦�¦³¤ª¨«́¡�r�µ��o°¤¼¨£µ¬µÁ�̧¥��̧É°¥¼nÄ�¦¼��°�Á°�­µ¦�µ�°·Á¨È��¦°�·�­r�
Á�}��»��´�Â�¦�°�ª·�¸ª·�¥µ�µ¦�¦³¤ª¨«́¡�rÄ®oÁ�oµ­¼n¥»�­¤´¥Ä®¤n����µ¦¦ª¤¦ª¤Á�È��o°¤¼¨®¦º°­¦oµ�
�¨´��o°¤¼¨Ã�¥�°¤¡·ªÁ�°¦r� �Î�µÄ®oÁ�È��o°¤¼¨Å�o�Î�µ�ª�¤µ�°¥nµ�¦ª�Á¦Èª� ¦ª¤�́Ê�­µ¤µ¦�Á�¨¸É¥��
Â�¨�®¦º°�´��µ¦�́��o°¤¼¨°¥nµ�­³�ª�����°��µ��̧Ê�Ã�¦Â�¦¤�°¤¡·ªÁ�°¦r�nµ��Ç��­µ¤µ¦�¡´��µ
�¹Ê�¤µÁ¡ºÉ°�Î�µ�µ��́��¨´��o°¤¼¨��nª¥Ä®o�µ¦ª·Á�¦µ³®r«́¡�r­³�ª�¦ª�Á¦ÈªÂ¨³�¼��o°�Å�o¤µ�¦�µ�

­nª�°·�Á�°¦rÁ�È�� �ÈÁ�oµ¤µ���µ�°¥nµ�¤µ�Ä��µ¦­º��o�Â¨³¦ª¤¦ª¤�o°¤¼¨�°�
�µ¦�Î�µ�¦³¤ª¨«́¡�r� � � Á¡¦µ³¦ª�Á¦ÈªÂ¨³Å�o�o°¤¼¨­Î�µÁ¦È�¦¼�Á�}�Á°�­µ¦�µ�°·Á¨È��¦°�·�­r�́��̧
�°��µ��̧Ê� �́�ª́��o°¤¼¨��°·�Á�°¦rÁ�È��È¤¸�Î�µ�ª�Á¡·É¤�¹Ê�� Á¡¦µ³Â®¨n��o°¤¼¨�nµ�� Ç� Á®È�ªnµÁ�}��µ¦
Á�¥Â¡¦n�o°¤¼¨�̧É�¹��¼�Â¨³�nµÄ�o�nµ¥�o°¥� � � °¥nµ�Å¦�È�̧� �¼o�́�Á¨º°��o°¤¼¨�µ�°·�Á�°¦rÁ�È��³�o°�
¡·�µ¦�µ�¹��ªµ¤�nµÁ�ºÉ°�°��o°¤¼¨� Á¡¦µ³�µ¦Á�¥Â¡¦n�o°¤¼¨��°·�Á�°¦rÁ�È�Á�}�Å�°¥nµ�°·­¦³Å¤n¤¸
�µ¦¦́�¦°�¤µ�¦�µ�Ä�� Ç� � � � Â¨³�ª¦Ä�oÁ���r�µ¦¡·�µ¦�µ�ªµ¤�nµÁ�ºÉ°�º°�°��o°¤¼¨��°·�Á�°¦r�
Á�È�� Á�n�� Á���r� &$56� �̧É�¦³�°��oª¥� &UHGLELOLW\� �º°� �µ¦¦³�»�¹��¼oÁ�̧¥��o°¤¼¨� � � $FFXUDF\� �º°
�ªµ¤�¼��o°�� � � 5HDVRQDEOHQHVV� �º°� Á�̧¥�Á�̧¥�Å�o�́��o°¤¼¨�µ�Â®¨n�°ºÉ�� Ç� � � � 6XSSRUW� �º°
­µ¤µ¦��·��n°�¼o¡´��µÁªÈ�Å��r�́Ê�Å�o��:ULJKW�DQG�%XGLQ�������

�� ®́ª�o°��¦³Á£���ªµ¤®¨µ�®¨µ¥�Â¨³�ªµ¤�¦°��¨»¤

Ä��µ¦­¦oµ��¨´��o°¤¼¨�¦³¤ª¨«́¡�rÁ¦ºÉ°��µ¦�¦ª��n°¤Ä��´�¦Á¦º°Á�·��³Á¨�̧Ê� �¼o
�¦³¤ª¨«́¡�r¤»n��̧É�³Ä�o�o°¤¼¨Á�ºÊ°®µ�̧É�¦°��¨»¤�ªµ¤¦¼oÄ��́Ê��°��nµ�� Ç� �°��µ¦��·�́�·�µ��¦ª�
�n°¤Ä��´�¦�°�°¼n�n°¤Á¦º°� � � Ã�¥­nª�®�¹É�¦ª�¦ª¤¤µ�µ�Á�ºÊ°ª·�µ�ªµ¤¦¼o�̧É�»�¨µ�¦�¼oÁ�¸É¥ª�µ��oµ�
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 Ã�¦Â�¦¤� &RQFRUGDQFH� Á�}�Ã�¦Â�¦¤�o�®µ�Î�µÁ�jµ®¤µ¥� ��Î�µÁ�¸É¥ª®¦º°�Î�µ�¦³­¤�� Â¨³�¦·��� ¦ª¤�´Ê��´�Á¦¸¥�Â¨³Ä®o�nµ�µ�

­�·�·�nµ�� Ç� � � � ­nª�Ã�¦Â�¦¤�&ROORFDWLRQ� 7HVW�Á�}�Ã�¦Â�¦¤­Î�µ®¦´��o�®µ�Î�µ�¦µ��¦nª¤®¦º°�Î�µ�¦³­¤�´Ê�Â�n� �� �Î�µ�¹Ê�Å���oª¥ª·�¸
�µ¦�µ�­�·�·���o�®µ�Î�µ�¸É�¦µ��¦nª¤�´��ÎÊ�µ�n°¥��¤¸�´¥­Î�µ�´��µ�­�·�·��¦ª¤�´Ê�Ä®o�nµ�nµ��Ç��µ�­�·�·���Ã�¦Â�¦¤�&ROORFDWLRQ�7HVW
­µ¤µ¦��µª�rÃ®¨���'RZQORDG��Å�o�¸É�KWWS���SLRQHHU�FKXOD�DF�WK�aDZLURWH�FROORF�
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�µ¦�¦ª��n°¤Ä��´�¦Á¦º°Á�·��³Á¨Ä�o°oµ�°·�Ä��µ¦��·�́�·�µ�Ã�¥�¦�� Â¨³°̧�­nª�¦ª�¦ª¤�µ�Á�ºÊ°�
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�́«�r�̧ÉÂ���ªnµ¤¸�»�¨´�¬�³�́Ê�®¤��°�¤Ã��́«�r�̧É�ªoµ��ªnµ� ¦ª¤�́��»�¨´�¬�³Á¡·É¤�¹Ê�¤µ°̧�
°¥nµ��o°¥� �� �¦³�µ¦� Á�n�� ­ºÉ°¤ª¨��� Â¥�Á�}�­ºÉ°­·É�¡·¤¡rÂ¨³­ºÉ°°·Á¨È��¦°�·�­r� Â¨³­ºÉ°­·É�¡·¤¡r
Â¥��n°°°�Å�Á�}�­ºÉ°®�́�­º°¡·¤¡rÂ¨³­ºÉ°�·�¥­µ¦� Á�}��o�� � � �¹É�­ºÉ°®�́�­º°¡·¤¡rÂ¨³�·�¥­µ¦� �nµ�
Á�}�­ºÉ°­·É�¡·¤¡r�̧ÉÁ�}�­ºÉ°¤ª¨��� Â�n¤¸�»�¨´�¬�³�µ�°¥nµ��̧É�Î�µÄ®oÂ���nµ��́�� Ä���³�̧É­ºÉ°­·É��
¡·¤¡rÂ¨³­ºÉ°°·Á¨È��¦°�·�­r��nµ�Á�}�­ºÉ°¤ª¨���̧É¤¸�»�¨´�¬�³�µ�°¥nµ�Â���nµ��́�Á�n��́�

�� �ªµ¤­´¤¡´��rÂ��­nª��¦³�°�� �3DUWLWLYH� ®¦º°� :KROH�SDUW� 5HODWLRQVKLS�
�¹É�Á�}��ªµ¤­´¤¡´��r�̧É¤Ã��́«�r®�¹É�Á�}�­nª��¦³�°��°�°̧�¤Ã��́«�r®�¹É�� Â¨³�º°Á�}��ªµ¤
­´¤¡´��rÂ��¤¸¨Î�µ�́��́Ê�� �+LHUDUFKLFDO� 2UGHU�� Á�n��́�� �́ª°¥nµ�Á�n�� Á�¦ºÉ°�Ã�¦�́«�r� �¦³�°��oª¥
�́ª�¼o�®¨°�£µ¡��»i¤�nµ��Ç�Â¨³Á­µ°µ�µ«�Á�}��o�



��

�� �ªµ¤­´¤¡´��rÂ��®¨µ¥�́Êª� �3RO\YDOHQW� 5HODWLRQVKLS�� �¹É�Á�·��¹Ê�Á¤ºÉ°¤Ã��
�́«�r®�¹É�� Ç� ­µ¤µ¦��´�Ä®o°¥¼nÄ�¨Î�µ�́��́Ê�� �+LHUDUFK\�� ¤µ��ªnµ®�¹É�¨Î�µ�́��́Ê��¹Ê�Å�� Á�n�� Ã�¦�́«�r
Â¨³ª·�¥»� �nµ�Á�}�­ºÉ°°·Á¨È��¦°�·�­r� �¨Î�µ�́��́Ê��°�­ºÉ°­µ¦¤ª¨���� Â¨³Ä���³Á�̧¥ª�́��nµ��ÈÁ�}�
°»��¦�rÅ¢¢jµ�oª¥��¨Î�µ�́��́Ê��°�°»��¦�rÁ�¦ºÉ°�Ä�oÄ��¦́ªÁ¦º°���Á�}��o�

�� �ªµ¤­´¤¡´��rÂ���´��o°�� �&RPSOH[� 5HODWLRQVKLS�� �¹É�Á�}��ªµ¤­´¤¡´��r
Â��Å¤n¤¸¨Î�µ�́��́Ê���1RQ�+LHUDUFKLFDO�2UGHU��Â¨³¤¸¦¼��ªµ¤­´¤¡´��r�nµ��Ç�¤µ�¤µ¥Â¨oªÂ�n�¦�¸
Â¨³�o°�¤¸�µ¦�Î�µ®���ºÉ°Á¦̧¥�Á�¡µ³�·��nµ�Å��µ��ªµ¤­´¤¡´��r� �� Â���̧É�¨nµª¤µÂ¨oª� �́ª°¥nµ�
Á�n�� �ªµ¤­´¤¡´��rÂ���¦³�ª��µ¦�ª·�¸�µ¦� �°��µ¦�µ¦��°¤°µ®µ¦Â¨³�µ¦Â�nÂ�È�� ®¦º°� �ªµ¤
­´¤¡´��rÂ���¦³�ª��µ¦��¨·�£´��r��°��µ¦�°�oµÂ¨³Á­ºÊ°�oµ�Á�}��o�

�°��µ��̧Ê�Ä��µ¦Â­��¤Ã��́«�r®¦º°¦³��¤Ã��́«�rÁ¦ºÉ°�®�¹É��Ç��­µ¤µ¦�Â�n�Á�}�
��¦³����º°��:ULJKW��������������

�� ¦³��¤Ã��́«�r°¥nµ��nµ¥� �6LPSOH� &RQFHSW� 6\VWHP�� �̧ÉÂ­���ªµ¤­´¤¡´��r
­º�Á�ºÉ°��́���6HTXHQWLDO��Å�Ã�¥Å¤n¤¸�ªµ¤�´��o°�

�� ¦³��¤Ã��́«�r®¨µ¥¤·�·� �0XOWLGLPHQVLRQDO� &RQFHSW� 6\VWHP�� � �̧ÉÂ­��
�ªµ¤­´¤¡´��r®¨µ¥¦³�́��́Ê�Â¨³®¤ª�®¤¼n�̧É¤¸�ªµ¤­´¤¡´��rÂ���nµ�� Ç� ¡¦o°¤� Ç� �́�� �¹É�Á�}��µ¦
­³�o°��¹��ªµ¤�´��o°��°��ªµ¤Á�}��¦·�Å�o�̧�ªnµ¦³��¤Ã��́«�rÂ���nµ¥

­Î�µ®¦́�¤Ã��́«�r­´¤¡´��rÄ��µ¦�¦³¤ª¨«́¡�rÁ¦ºÉ°��µ¦�¦ª��n°¤Ä��´�¦Á¦º°Á�·�
�³Á¨

� �

��¼o�¦³¤ª¨Å�oÂ­���ªµ¤­´¤¡´��r¦¼�Â���nµ��Ç�°¥¼nÄ�¦³��¤Ã��́«�r¦³��®¨µ¥¤·�·���Ã�¥¤¸
¤·�·®¨´��°�¤Ã��́«�r�́Ê�®¤����¤·�·��°́�¬¦�v'w�®¤µ¥�¹��v'LPHQVLRQw���́��̧Ê���¼Â��£¼¤·�̧É���Â¨³��
¤·�·¤Ã��́«�r­´¤¡´��rÂ¨³Á�¦º°�nµ¥¤Ã��́«�r­´¤¡´��r��̧É£µ���ª����

• '����ªµ¤­´¤¡´��r�°�Ä��´�¦Á¦º°�́�«µ­�¦r°ºÉ�

• '����ªµ¤­´¤¡´��r�°���·��°�Ä��´�¦Á¦º°

• '����ªµ¤­´¤¡´��r�°�­nª��¦³�°��°�Ä��´�¦Á¦º°

��������������������������������������������������
� �

� �µ¦°�·�µ¥¤Ã��´«�r­´¤¡´��r�¦��¸Ê� Á�}��µ¦°�·�µ¥¦³��¤Ã��´«�r­´¤¡´��r�¸ÉÁ�}�Á�¦º°�nµ¥�¸É­¤�¼¦�rÂ¨oª� �º°¤¸�µ¦Â�oÅ��¦´��¦»�

®¨´��´Ê��°��µ¦�¹�«´¡�r



��

• '����ªµ¤­´¤¡´��r�°�ª́­�»�°�Ä��´�¦Á¦º°

• '� � ���ªµ¤­´¤¡´��r�°��ªµ¤Á­¸¥®µ¥�°�Ä��´�¦Á¦º°

• '����ªµ¤­´¤¡´��r�°�ª·�¸�µ¦�¦ª�Ä��´�¦Á¦º°

• '� � ���ªµ¤­´¤¡´��r�°�ª·�¸�µ¦�n°¤Ä��´�¦Á¦º°

• '����ªµ¤­´¤¡´��r�°�ª·�¸�µ¦��­°�Ä��´�¦Á¦º°

�°��µ��̧Ê�Ä�¤·�·�'� � �Â¨³�'� � �¥́�¤¸�µ¦Â¥�°°�Á�}�¤·�·¦°��Å�oÂ�n

• �ªµ¤­´¤¡´��r�°�­µÁ®�»�ªµ¤Á­¸¥®µ¥�°�Ä��´�¦��'� � �

• �ªµ¤­´¤¡´��r�°��µ¦�n°¤Ä��´�¦Ã�¥�µ¦Á�ºÉ°¤��'�� �

Ä��µ¦�¦³¤ª¨«́¡�rÁ¦ºÉ°��µ¦�¦ª��n°¤Ä��´�¦Á¦º°Á�·�� ¤¸¦¼�Â���ªµ¤­´¤¡´��r
¦³®ªnµ�¤·�·�°�¤Ã��́«�r�¦ª¤�́Ê��ªµ¤­´¤¡´��r¦³®ªnµ�¤Ã��́«�r£µ¥Ä�¤·�·®�¹É��Ç��Â¥�Å�o�¦����¦¼�
Â����µ¤�̧É�6DJHU���������¨nµª°�·�µ¥Åªo��®�oµ������º°

• �ªµ¤­´¤¡´��rÂ���́ÉªÅ�Á�µ³��� �*HQHULF� ®¦º°� *HQHULF�6SHFLILF
5HODWLRQVKLS��Å�oÂ�n�¤Ã��́«�rÄ�¤·�·� '���¹É�¤¸Á¦ºÉ°��°�� vÄ��´�¦Á¦º°w� Á�}��ªµ¤¦¼oÁ�¡µ³Á¦ºÉ°�£µ¥Ä�
�ªµ¤¦¼oÁ¦ºÉ°��vÂ¦��́�Á¦º°w��¹É�Â¦��́�Á¦º°�̧Ê�Á�}��ªµ¤¦¼oÁ�¡µ³Á¦ºÉ°�£µ¥Ä��ªµ¤¦¼oÁ¦ºÉ°��vÁ�¦ºÉ°��´�¦Á¦º°w
�¹É�Á�¦ºÉ°��´�¦Á¦º°�Á�}��ªµ¤¦¼oÁ�¡µ³Á¦ºÉ°�£µ¥Ä�­µ�µª·�µ�vª·«ª�¦¦¤�n°Á¦º°�n°¤Á¦º°w

�n°¤µ� �ªµ¤­´¤¡´��rÂ���́ÉªÅ�Á�µ³��� ¤¸�¦µ��°¥¼nÄ�¤·�·� '�� �¹É�Á�}�¤·�·ªnµ
�oª¥��·��°�Ä��´�¦Á¦º°Á�·��³Á¨� �̧ÉÂ¥�°°�Á�}�­°��¦³Á£�� �º°� Ä��´�¦Â���¦́�¡·��rÅ�o� �́�� Ä��
�´�¦Â���¦́�¡·��rÅ¤nÅ�o� � � �¹É�Ä��´�¦Â���¦́�¡·��rÅ¤nÅ�o� Â�n�Á�}���·�Ä��¦¦¤�µ� ®¦º°��·�Ä�¡·Á«¬
�̧É�·�Ã�o�

�°��µ��̧Ê� �ªµ¤­´¤¡´��rÂ���́ÉªÅ�Á�µ³��� ¥́�¤¸�¦µ��Ä�¤·�·� '�� �¹É�¤¸�ªµ¤
­´¤¡´��r�̧ÉÂ­���¹�¤Ã��́«�r®�¹É��¹É�Á�}�ª·�¸�µ¦�n°¤Ä��´�¦Á¦º°Â��®�¹É�� �º°� �µ¦Á�ºÉ°¤� �ZHOGLQJ� Ä�
¤·�·�'� � ���́�°̧�¤Ã��́«�r�̧ÉÁ�}�ª·�¸�°��µ¦Á�ºÉ°¤��EXLOG�XS�ZHOGLQJ�Â¨³�EXWW�ZHOGLQJ�Ä�¤·�·�'�� �
�°�ª·�¸�µ¦�n°¤�̧ÉÁ�}��µ¦Á�ºÉ°¤



��

�ªµ¤­´¤¡´��rÂ��­nª��¦³�°�� �3DUWLWLYH� ®¦º°� :KROH�3DUW� 5HODWLRQVKLS�
Å�oÂ�n� ¤Ã��́«�rÄ�¤·�·� '�� �¹É�Á�}�Á¦ºÉ°��°�­nª��¦³�°��nµ�� Ç� �°�Ä��´�¦Á¦º°� � � Ã�¥Ä��̧É�̧Ê�³Á�o�
­nª��¦³�°��̧ÉÁ�̧É¥ª�́��µ��¦ª��n°¤Ä��´�¦Á¦º°Á�·��³Á¨� Á¡¦µ³Â¤oªnµ­nª��¦³�°��°�Ä��´�¦Á¦º°
�́Ê�¤¸¤µ�¤µ¥�Ã�¥Á�¡µ³�oµÁ�}�Ä��´�¦Â���¦́�¡·��rÅ�o��&RQWUROODEOH�3LWFK�3URSHOOHU�����Â�n�oµ
Á�̧É¥ª�́��µ¦�¦ª��n°¤�́ÉªÅ�� �³�¨nµª�¹�Á�¡µ³­nª��¦³�°��°�Ä��´�¦�̧ÉÁ�oµ�¹�Å�o� �5HDFKDEOH
3DUWV�� Å¤nÅ�o¦ª¤�¹�­nª��¦³�°�£µ¥Ä��̧ÉÁ�}��¨Å��´��o°�� � � Ä�¤·�·� '�� �̧Ê� �¹�¤¸¤Ã��́«�r�̧É­Î�µ�́�
Á¡¸¥�����¤Ã��́«�rÁ�nµ�́Ê�

• �ªµ¤­´¤¡´��rÂ��®¨µ¥�́Êª� �3RO\YDOHQW� 5HODWLRQVKLS�� Å�oÂ�n� ¤Ã��́«�rÄ�¤·�·
'��Â¨³�'���¹É�¤¸¤Ã��́«�r�°�ª·�¸�µ¦�¦ª�Ä��´�¦�µ�­nª��¦µ��°¥¼nÁ�}�ª·�¸�µ¦��­°�Ä��´�¦�oª¥
�¨nµª�º°� �µ�¤Ã��́«�r�°�� '�� Â¨³� '�� °µ�Á�}�Å�o�́Ê�ª·�¸�µ¦�¦ª�Ä��´�¦�n°��n°¤Á¡ºÉ°¥º�¥́�
�{�®µ�̧ÉÁ�·��¹Ê�Ä®oÂ�n�´��Â¨³Á�}�ª·�¸��­°�Ä��´�¦Á¡ºÉ°¥º�¥́��µ¦Â�o�{�®µªnµ¤¸�¦³­·��·�¨�¦·�

• �ªµ¤­´¤¡´��rÂ���´��o°�� �&RPSOH[� 5HODWLRQVKLS�� Å�oÂ�n� ¤Ã��́«�rÄ�¤·�·
'����'����'����'����'����Ã�¥Â¥�Á�}�¦¼�Â���µ¤�¦�¸Å�o��́��̧Ê

- �ªµ¤­´¤¡´��r�̧ÉÂ­���¹�¤Ã��́«�r°¥nµ�®�¹É��¹É�Á�}�ª́��»� �SURSHOOHU�� � �́�
¤Ã��́«�r°̧�°¥nµ�®�¹É��̧ÉÁ�}�ª́­�»��¤·�·�'����°�ª́��»�́Ê���2EMHFW�0DWHULDO�5HODWLRQVKLS�

- �ªµ¤­´¤¡´��r�̧ÉÂ­���¹�¤Ã��́«�r°¥nµ�®�¹É��¹É�Á�}�ª́��»� �SURSHOOHU�� � �́�
¤Ã��́«�r°̧�°¥nµ�®�¹É��̧ÉÁ�}��{�®µ��¤·�·�'�� ���°�ª́��»�́Ê���2EMHFW�3UREOHP�5HODWLRQVKLS�

- �ªµ¤­´¤¡´��r�̧ÉÂ­���¹�¤Ã��́«�r°¥nµ�®�¹É��¹É�Á�}�­µÁ®�»� �¤·�·� '�� �� � �́�
¤Ã��́«�r°̧�°¥nµ�®�¹É��̧ÉÁ�}��¨�¦³����¤·�·�'� � ���°�­µÁ®�»�́Ê���&DXVH�(IIHFW�5HODWLRQVKLS�

- �ªµ¤­´¤¡´��r�̧ÉÂ­���¹�¤Ã��́«�r°¥nµ�®�¹É��¹É�Á�}��{�®µ� �¤·�·� '� � � �́�
¤Ã��́«�r°̧�°¥nµ�®�¹É��̧ÉÁ�}��µ¦Â�o�{�®µ� �¤·�·� '� � �� �°��{�®µ�́Ê�� �3UREOHP�6ROXWLRQ
5HODWLRQVKLS��Â¨³�ªµ¤­´¤¡´��r�̧ÉÁ�¡µ³Á�µ³��¨�Å�� �̧ÉÂ­���¹�¤Ã��́«�r°¥nµ�®�¹É��¹É�Á�}��{�®µ
�EODGH�PLVVLQJ��� FDYLWDWLRQ�HURVLRQ��� FRUURVLRQ�� �Â¨³�FUDFNLQJ�Ä�¤·�·� '� � ���́�¤Ã��́«�r°̧�
°¥nµ�®�¹É��̧ÉÁ�}��¦³Á£��°�ª·�¸�°��µ¦Á�ºÉ°¤� �EXLOG�XS� ZHOGLQJ� Â¨³� EXWW� ZHOGLQJ� Ä�¤·�·� '�� �
�°��{�®µ�́Ê����3UREOHP�6ROXWLRQ�5HODWLRQVKLS�

� �
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� �

 �ªµ¤­´¤¡´��r�¸ÉÁ�µ³���Â­��Ä®oÁ®È�Å�oÁ�¡µ³Ä�Â��£¼¤·�¸É������Á�¦º°�nµ¥¤Ã��´«�r­´¤¡´��r¥n°¥�°�¤·�·�'� �
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- �ªµ¤­´¤¡´��r�̧ÉÂ­���¹�¤Ã��́«�r°¥nµ�®�¹É��¹É�Á�}��{�®µ� �¤·�·� '� � � �́�
¤Ã��́«�r°̧�°¥nµ�®�¹É��̧ÉÁ�}�ª·�¸�µ¦¥º�¥́��{�®µ��¤·�·�'����°��{�®µ�́Ê���3UREOHP�&RQILUPDWLRQ
5HODWLRQVKLS�

- �ªµ¤­´¤¡´��r�̧ÉÂ­���¹�¤Ã��́«�r°¥nµ�®�¹É��¹É�Á�}��{�®µ� �¤·�·� '� � � �́�
¤Ã��́«�r°̧�°¥nµ�®�¹É��̧ÉÁ�}�ª·�¸�µ¦¥º�¥́��µ¦Â�o�{�®µ��¤·�·�'����°��{�®µ�́Ê���3UREOHP�VROYHG
��&RQILUPDWLRQ�5HODWLRQVKLS�

- �ªµ¤­´¤¡´��r�̧ÉÂ­���¹�¤Ã��́«�r°¥nµ�®�¹É��¹É�Á�}�ª·�¸�µ¦�n°¤Ä��´�¦Á¦º°
Â��®�¹É�� �º°� �µ¦Á�ºÉ°¤� �ZHOGLQJ� Ä�¤·�·� '� � �� �́�¤Ã��́«�r°̧�°¥nµ�®�¹É��̧ÉÁ�}�ª́­�»°��r�¦³�°�
�EDVH� PHWDO� Â¨³� ILOOHU� PHWDO� Ä�¤·�·� '�� �� �°�ª·�¸�µ¦�n°¤�̧ÉÁ�}��µ¦Á�ºÉ°¤� �3URFHGXUH�0DWHULDO
5HODWLRQVKLS�

- �ªµ¤­´¤¡´��r�̧ÉÂ­���¹�¤Ã��́«�r°¥nµ�®�¹É��¹É�Á�}��¦³�ª��µ¦� �¤·�·� '�
Â¨³� ¤·�·� '� � �� �́�°̧�¤Ã��́«�r�̧ÉÁ�}��¦³�ª��µ¦�n°Å�� �¤·�·� '� � � Â¨³� ¤·�·� '��� �°��¦³�ª��µ¦
�n°��́Ê���3URFHVV���QH[W�3URFHVV�5HODWLRQVKLS�

� �

- �ªµ¤­´¤¡´��r�̧ÉÂ­���¹�¤Ã��́«�r°¥nµ�®�¹É��¹É�Á�}��{�®µ� �FDYLWDWLRQ�
HURVLRQ�®¦º°� FRUURVLRQ� Â¨³� FUDFNLQJ� Ä�¤·�·� '� � �� �́�¤Ã��́«�r°̧�°¥nµ�®�¹É��̧ÉÁ�}��¨�¦³���n°
¤µ��FUDFNLQJ�Â¨³�EODGH�PLVVLQJ�Ä�¤·�·�'� � �Á�n��́����̧ÉÁ�·��µ��{�®µ�́Ê���(IIHFW���QH[W�(IIHFW
5HODWLRQVKLS�

� �

- �ªµ¤­´¤¡´��r�̧ÉÂ­���¹�¤Ã��́«�r°¥nµ�®�¹É��¹É�Á�}��́Ê��°�ª·�¸�µ¦�n°¤Â��
®�¹É���FXWWLQJ�� �JULQGLQJ�� �ZHOGLQJ��� FROG�VWUDLJKWHQLQJ� �� KRW�VWUDLJKWHQLQJ�Ä�¤·�·�'� � ���́�
¤Ã��́«�r�̧ÉÁ�}��́Ê��°�ª·�¸�µ¦�n°¤�n°Å�� �JULQGLQJ� � � ZHOGLQJ� � � SROLVKLQJ� � � VWUHVV� UHOLHI� KHDW
WUHDWPHQW�Ä�¤·�·�'� � Á�n��́����°��́Ê��°��n°��́Ê���3URFHGXUH���QH[W�3URFHGXUH�5HODWLRQVKLS�

� �

��������������������������������������������������
� �

 Â­��Ä®oÁ®È�Å�oÁ�¡µ³Ä�Â��£¼¤·�¸É���¤·�·¤Ã��´«�r­´¤¡´��r
� �

 Â­��Ä®oÁ®È�Å�oÁ�¡µ³Ä�Â��£¼¤·�¸É����������������Á�¦º°�nµ¥¤Ã��´«�r­´¤¡´��r¥n°¥�°�¤·�·�'� � �'� � �Â¨³�¤·�·�'� � ��'���'�
� �

 Â­��Ä®oÁ®È�Å�oÁ�¡µ³Ä�Â��£¼¤·�¸É������Á�¦º°�nµ¥¤Ã��´«�r­´¤¡´��r¥n°¥�°�¤·�·�'� � �'�� �Â¨³�¤·�·�'� �
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- �ªµ¤­´¤¡´��r�̧ÉÂ­���¹�¤Ã��́«�r°¥nµ�®�¹É��¹É�Á�}�ª·�¸�µ¦¥º�¥́��{�®µ�
�FKHPLFDO� FRPSRVLWLRQ� Ä�¤·�·� '��� �́�¤Ã��́«�r°̧�°¥nµ�®�¹É��̧ÉÁ�}�ª́­�»°��r�¦³�°�� �EDVH
PHWDO�Ä�¤·�·�'�� ���°��µ¦Á�ºÉ°¤��3UREOHP�&RQILUPDWLRQ���3URFHGXUH�0DWHULDO�5HODWLRQVKLS�

� �

°�¹É��Ä�Á�¦º°�nµ¥¤Ã��́«�r­´¤¡´��r¥n°¥��6XE�&RQFHSW�1HWZRUN���́��̧ÉÂ­��ÅªoÄ�
Â��£¼¤·�̧É�����Ä�£µ���ª������Ã�¥Â¥�¤Ã��́«�r�́Ê�®¤�°°�Á�}����Á�¦º°�nµ¥¥n°¥��Â��£¼¤·�̧É����
y� ����� Á¡ºÉ°Â­���ªµ¤­´¤¡´��rÅ�o°¥nµ��´�Á��¨�¨¹��́Ê�� � � Ä�� �� Á�¦º°�nµ¥� �º°� Ä�Â��£¼¤·�̧É� ���
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¤¼¨®�¹É���µ��¨´��o°¤¼¨�Î�µ�ª������o°¤¼¨�������Î�µÁ�jµ®¤µ¥Á�·�¦nª¤�́��Î�µ°ºÉ�°¥nµ�Å¦�oµ���¹É��oµ¡�
ªnµÁ�·�¦nª¤�́��Î�µÄ�� Ç� ®¨µ¥�¦́Ê�� �È°µ�¡·�µ¦�µÄ®oÁ�}��Î�µ�¦³­¤�̧É¤¸«́�¥£µ¡�nµÁ�}�«́¡�rÁ¡·É¤�¹Ê�
¤µ°̧�� � � Â¨³� ��� �Î�µ�¦·��� �&RQWH[W�� �́Ê�®¤��̧É¤¸�µ¦Ä�o�Î�µÁ�jµ®¤µ¥¤µ«¹�¬µ¦nª¤�́�Á���r�µ¦
¡·�µ¦�µ�¦·���°��3HUVRQ��������ªnµ�Î�µÁ�̧É¥ª®¦º°�Î�µ�¦³­¤®�¹É��Ç��nµ�³Á�}�«́¡�r����́��n°Å��̧Ê

�� ¤¸� vDw� ®¦º°� vDQw� �,QGHILQLWH� $UWLFOH�� �Î�µ®�oµ� ®¦º°Å¤n¤¸�Î�µ�Î�µ®�oµ�µ¤Ä�� Ç
Á¡¦µ³Â­���¹��µ¦�̧É«́¡�r�́Ê�­µ¤µ¦�Ä�o°oµ�°·��́ÉªÅ�Å�o� �*HQHULF� 5HIHUHQFH�� Å¤nÅ�oÁ�·��µ��µ¦
�́Ê��ºÉ°�°��¼oÁ�̧¥���Ä���®�¹É�Á�nµ�́Ê���3HDUVRQ����������������

�� ¤¸­´�¨´�¬�r�µ�£µ¬µ� �/LQJXLVWLF� 6LJQDO�� �Î�µ®�oµ«́¡�r� �3HDUVRQ�� �����
����������́��̧Ê

LV�DUH��RIWHQ��DOVR��JHQHUDOO\��XVXDOO\��VRPHWLPHV��FDOOHG���v«́¡�rw

LV�DUH��RIWHQ��DOVR��JHQHUDOO\��XVXDOO\��VRPHWLPHV��NQRZQ�DV���v«́¡�rw

H�J����v«́¡�rw

WKH�WHUP���v«́¡�rw

�°��µ��̧Ê�«́¡�r�°µ�°¥¼nÄ�Á�¦ºÉ°�®¤µ¥°́��¦³�µ«���vhw��

�� ¤¸­nª��°��Î�µ�·¥µ¤®¦º°�Î�µ°�·�µ¥¤Ã��́«�r�°�«́¡�r� �¹É�­nª�Ä®�nÄ�o�Î�µ�¦·¥µ
vLVw� ®¦º°� vFDQ� EH� GHILQHGw� �¼��¦³Ã¥�¦³®ªnµ�«́¡�r�́��Î�µ�·¥µ¤�°�«́¡�r� �3HDUVRQ�� ��������
���

�°��µ��µ¦¡·�µ¦�µ�¦·��� � &DEU(� ������� Å�oÄ®oÁ���r�µ¦¡·�µ¦�µ�»�­¤�́�·
�°��Î�µÁ�̧É¥ª®¦º°�Î�µ�¦³­¤�̧ÉÁ�}�«́¡�r��́��̧Ê

�� �Î�µ�¦³­¤�̧É¤¸�Î�µ�µ¤�Î�µÄ��Î�µ®�¹É�Á�}��Î�µÂ��� �%DVH� :RUG�� Â¨³¤¸­nª��¥µ¥
Á�n��G\H�SHQHWUDQW�WHVWLQJ��́��XOWUDVRQLF�WHVWLQJ�Á�}��o�

�� �Î�µ�¦³­¤�̧ÉÅ¤n­µ¤µ¦�Â�¦�®�nª¥£µ¬µ®¦º°�Î�µÄ�� Ç� Ä�¦³®ªnµ��Î�µ�¦³­¤Å�o
Á�n��EXLOW�XS�ZHOGLQJ�Å¤n­µ¤µ¦�Â�¦��Î�µªnµ�vWKHw�Á�}��EXLOW�XS�WKH�ZHOGLQJ�Å�o



��

�� �Î�µ�¦³­¤�̧ÉÅ¤n­µ¤µ¦�Á�·¤­nª��¥µ¥Ä®oÁ¡¸¥��Î�µÄ��Î�µ®�¹É��°��Î�µ�¦³­¤Å�o�
Á�n�� VWDWLF� EDODQFLQJ� ­µ¤µ¦�Á�·¤�Î�µ�¥µ¥Á�}�� DFFXUDWH� VWDWLF� EDODQFLQJ� Â�nÅ¤n­µ¤µ¦�Á�·¤
�Î�µ�¥µ¥Â�¦�¦³®ªnµ��Î�µ�¦³­¤Á�}��VWDWLF�DFFXUDWH�EDODQFLQJ�Å�o

�� �Î�µÁ�̧É¥ª®¦º°�Î�µ�¦³­¤�̧É¤¸�ªµ¤®¤µ¥Á®¤º°��́�� �6\QRQ\P�� ­µ¤µ¦�Â���̧É
�́�Å�o�Á�n��FXWWLQJ�­µ¤µ¦�Â���̧É�oª¥�FURSSLQJ��¹É��́Ê�­°��Î�µ®¤µ¥�¹��µ¦�́�®¦º°Á¨È¤�°�Ä��´�¦
Á®¤º°��́�

�� �Î�µÁ�̧É¥ª®¦º°�Î�µ�¦³­¤�̧É¤¸�ªµ¤®¤µ¥�¦��oµ¤��$QWRQ\P���¦µ��°¥¼nÄ�£µ¬µ
­µ�µª·�µ�ªµ¤¦¼oÁ�¡µ³�́Ê��Ç��oª¥�Á�n��KRW�VWUDLJKWHQLQJ��́��FROG�VWUDLJKWHQLQJ�Á�}��o�

�� �ªµ¤�̧É®¦º°�µ¦�¦µ���ÎÊ�µ� Ç� �°�¦¼�Â���Î�µÁ�̧É¥ª®¦º°�Î�µ�¦³­¤Ä�£µ¬µ­µ�µ
ª·�µ�ªµ¤¦¼oÁ�¡µ³�́Ê��Ç

�� �Î�µÁ�̧¥�Á�̧¥��°��Î�µÁ�̧É¥ª®¦º°�Î�µ�¦³­¤Ä�£µ¬µ°ºÉ�� �³Á�}�®�nª¥�µ�£µ¬µ
Á�¡µ³�̧É�́�Á�}�®�¹É�®�nª¥Á�n��́�� �Â¤o�³Á�·��µ��Î�µ�¦³­¤®¦º°Å¤n�È�µ¤�� Á�n�� SURSXOVLRQ� ¤¸�Î�µ
Á�̧¥�Á�̧¥�Ä�£µ¬µÅ�¥ªnµ�Â¦��́���Â¦���́��

�� �ªµ¤®¤µ¥¦ª¤�°��Î�µ�¦³­¤� ¤¸�ªµ¤®¤µ¥�nµ��µ�Á¤ºÉ°­nª�Ä�­nª�®�¹É��°�
�Î�µ�¦³­¤�¦µ��°¥¼nÃ���Ç��Á�n��EODGH�URRW�®¤µ¥�¹��Ã��Ä��´�¦��� Â�n�URRW�Á�¥�Ç� �¤´�®¤µ¥�¹�
¦µ����o�Å¤o���¢{�����¤��Á�}��o�

®¨´��µ��¼o�´��Î�µ�¦³¤ª¨«́¡�r�́�Á¨º°��Î�µ�µ�Á���r�nµ��Ç��̧É�¨nµª¤µ�́Ê�®¤��̧Ê��¼o�
�¦³¤ª¨Å�o�Î�µ«́¡�r�̧ÉÅ�o¤µÂ�oÅ��¦́�Á�¨¸É¥�¦³��¤Ã��́«�r­´¤¡´��r�́Ê�®¤��̧É­¦oµ�Åªo°̧��¦́Ê�®�¹É��
�oª¥�»��¦³­��r��́��̧Ê

�� Á¡·É¤«́¡�r�̧É¥́��µ�®µ¥Å��Á�n��¦³��¤Ã��́«�r­´¤¡´��rÁ�·¤Å¤n¤¸«́¡�r�ILOOHU�PHWDO
Â¨³�EDVH�PHWDO���Â�n�µ¦�¹�«́¡�r�µ��¨´��o°¤¼¨Â¨³�µ¦¡·�µ¦�µÁ���r�µ¦�¹�«́¡�r�nµ��Ç���Î�µÄ®o
�¼o�¦³¤ª¨Á¨È�Á®È��¹��́¥­Î�µ�́�Â¨³«́�¥£µ¡�°�«́¡�r­°��Î�µ�̧Ê� Â¨³Á¡·É¤«́¡�rÁ�oµÅ�°¥¼nÄ�Á�¦º°�nµ¥
¤Ã��́«�r­´¤¡´��rÄ�¤·�·�̧ÉÁ�̧É¥ª�o°�� �º°� ¤µ°¥¼nÄ�¤·�·� '�� � �¹É�¤¸�ªµ¤­´¤¡´��r�n°¤µ�µ�� ZHOGLQJ� Ä�
¤·�·�'� �

�� Á¡ºÉ°Ä®oÅ�o«́¡�r�̧É¤¸¦¼�Â��� �)RUPDWLRQ�� �̧ÉÄ�oÁ�}�¤µ�¦�µ�� Á¤ºÉ°¡�«́¡�r�µ�
�µ¦�¹�«́¡�r�̧É¤¸¦¼�Â���nµ��́�� ®¦º°¦¼�Â���nµ��µ�«́¡�rÄ�¦³��¤Ã��́«�r­´¤¡´��rÁ�·¤� Á�n�
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VXFWLRQ� IDFH� �́�� VXFWLRQ� VLGH� �̧ÉÅ�o�µ��µ¦�¹�«́¡�r�́Ê��¼n� Ã�¥Á¨º°�Ä�o«́¡�r� VXFWLRQ� IDFH� �̧É¤¸
�ªµ¤�̧É¤µ��ªnµ� � � � ®¦º°� FKHPLFDO� DQDO\VLV� �̧ÉÁ�}�«́¡�rÄ�¦³��¤Ã��́«�r­´¤¡´��rÁ�·¤� Â�n�µ��µ¦
�¹�«́¡�r�Å�o�FKHPLFDO�FRPSRVLWLRQ�¤µÂ���Á�}��o�

�°��µ�«́¡�rÄ�­°��o°�̧É�¨nµª¤µ�̧Ê� � �¼o�´��Î�µ�¦³¤ª¨«́¡�r¥́�Å�o«́¡�r�µ��µ¦�¹�
«́¡�r¤µ°̧��Î�µ�ª�®�¹É���¹É�Á�}�«́¡�r�̧É¤¸�́¥­Î�µ�́�Â¨³«́�¥£µ¡�v�nµ�³w�Á�}�«́¡�r�̧É°¥¼nÄ�¦³��¤Ã��
�́«�r­´¤¡´��r�µ¤�°�Á���µ¦�¦³¤ª¨«́¡�rÁ¦ºÉ°��µ¦�¦ª��n°¤Ä��´�¦Á¦º°Á�·��³Á¨Å�o� Â�n�¼o�¦³¤ª¨
¥́��o°��Î�µ�ªµ¤Á�oµÄ�Ä�¤Ã��́«�r�°�«́¡�rÂ�n¨³�Î�µÁ¡·É¤Á�·¤� Ã�¥Ä®o�¼oÁ�¸É¥ª�µ�¦nª¤¡·�µ¦�µÁ�}�
­Î�µ�́�� Á¡ºÉ°�µ¦�́�­·�Ä�Á¨º°�Ä®oÁ�}�«́¡�r®¦º°Å¤n� � � Â¨³�oµÁ�}�®�¹É�Ä�«́¡�r�̧ÉÁ¨º°�� �³�́�­·�Ä�ªµ�
¨��Î�µÂ®�n�Ä�¤Ã��́«�r­´¤¡´��r°¥nµ�Å¦�¹��³�¼��o°�� � � °�¹É�� «́¡�r�̧É°¥¼nÄ��nµ¥�̧Ê� ¤´�Á�}�«́¡�r�̧É°¥¼nÄ�
¤·�·� '�� ªnµ�oª¥­nª��¦³�°��°�Ä��´�¦Á¦º°� � � «́¡�r�̧ÉÅ�o� Á�n�� �Î�µªnµ� ERVV� � � � �Î�µªnµ� FRQH� � � � �Î�µªnµ
FOHDUDQFH�����Î�µªnµ �UDNH������Î�µªnµ �VNHZEDFN�����Î�µªnµ�EODGH�WKLFNQHVV����®¦º°��Î�µªnµ�UHIHUHQFH
OLQH�Á�}��o�����¹É�­»��oµ¥�³Á®¨º°Á¡¸¥��Î�µªnµ�EODGH�WKLFNQHVV�Á�nµ�́Ê��̧É�¼��¹�¤µÁ�}�«́¡�r

�n°��̧É�¼o�¦³¤ª¨�³Á¦·É¤�Î�µ�́��¹��o°¤¼¨«́¡�rÁ�ºÊ°��o��́Ê�� �¼o�¦³¤ª¨Å�o�Î�µ¦³��
¤Ã��́«�r­´¤¡´��r�̧ÉÅ�o¦́��µ¦�¦́��¦»�Â�oÅ�Â¨oª� ¦ª¤�́Ê�¦µ¥�µ¦«́¡�r�̧É°¥¼nÄ��nµ¥� v�o°�­�­´¥w� ¤µÄ®o
�¼oÁ�¸É¥ª�µ��¦ª�­°�Â�oÅ�Â¨³°�·�µ¥«́¡�r°̧��¦́Ê�®�¹É�� Á¡ºÉ°­¦»�¦³��¤Ã��́«�rÂ¨³¤Ã��́«�r� ®¦º°
«́¡�rÄ�¦³��¤Ã��́«�r�́Ê�®¤��Â¨³Å�o¦µ¥�µ¦«́¡�r�́Ê�­·Ê��Î�µ�ª������Î�µ

�µ¦�´��¹��o°¤¼¨«´¡�rÁ�ºÊ°��o�

�́��¹��o°¤¼¨«́¡�rÁ�ºÊ°��o�� �([WUDFWLRQ� 5HFRUGV�� Á�}�Á­¤º°���́�¦nµ��°��¨·��
�¨�µ¦�¦³¤ª¨«́¡�r� � � �́��¹��o°¤¼¨Á�ºÊ°��o��¦³�°��oª¥�o°¤¼¨�nµ�� Ç� Â¥�Á�}��¦³Á£�� Ç� �¹É��nµ�
Á�̧É¥ª�o°�Á�¡µ³Á�µ³���́�«́¡�r®�¹É�� Ç� Ä�¤Ã��́«�r­´¤¡´��r� Ã�¥�o°¤¼¨Á®¨nµ�́Ê��³�¼��́�­¦¦Â¨³
ª·Á�¦µ³®r¤µ�µ��¨´��o°¤¼¨Á�}�®¨´�� ¦ª¤�́Ê��¼��́�­¦¦Â¨³ª·Á�¦µ³®rÁ­¦·¤¤µ�µ��o°¤¼¨°oµ�°·�� Â¨oª
¤µ�Î�µ¤µ�´�Á¦̧¥�Á¦̧¥�°¥nµ�Á�}�¦³Á�̧¥�Â��Â��� Á¡ºÉ°�µ¦ª·Á�¦µ³®rÄ��́Ê�­»��oµ¥Â¨³�Î�µÁ­�°Á�}�
�́��¹��o°¤¼¨«́¡�r��7HUPLQRORJ\�5HFRUG���n°Å�

&DEU(� ������� Å�oÁ­�°Ã�¦�­¦oµ��µ¦�́��¹��o°¤¼¨«́¡�rÁ�ºÊ°��o�Á�}�Ä�¨´�¬�³
�°��µ¦µ��̧É�¦³�°��oª¥�o°¤¼¨�¦³Á£��nµ�� Ç� �°�«́¡�r®�¹É�� Ç� � � Ã�¥Â�n¨³�µ¦µ��¦³�°��oª¥
«́¡�r®�¹É�Â¨³�o°¤¼¨Á�̧É¥ª�́�«́¡�r�́Ê����Á���rÃ�¥¦ª¤�°��o°¤¼¨�́Ê�®¤��°�«́¡�r®�¹É�«́¡�r��º°�Á�}�
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�́ªÂ��� �5HSUHVHQW�� �°�«́¡�r�́Ê�� Ç� Å�o� � � � �µ¦µ��́��¹��o°¤¼¨«́¡�rÁ�ºÊ°��o��¦³�°��oª¥�o°¤¼¨
�°�«́¡�rÂ�n�Á�}��¦³Á£�®¦º°®́ª�o°�nµ��Ç��́��n°Å��̧Ê

• «́¡�r� �(QWU\�� �µ¤¦¼�Â���̧É�¦µ��Ä��¨´��o°¤¼¨Â¨³�nµ��́Ê��°��µ¦�¹�«́¡�r
Ã�¥�Î�µ�µ¤Ä®o°¥¼nÄ�¦¼�Á°�¡��r� ®¦º°�Î�µ�¦·¥µÄ®o°¥¼nÄ�¦¼��¦·¥µ�n°�� ���,QILQLWLYH�)RUP��Ã�¥Å¤n¤¸� WR
�Î�µ®�oµ�Â¨³Ä�o°́�¬¦�́ªÁ¨È���/RZHUFDVH�/HWWHUV��¥�Áªo�Á¤ºÉ°Á�}��ºÉ°Á¦̧¥�Á�¡µ³��ª·­µ¤µ�¥�µ¤�
�¹��³Ä®o°́�¬¦�́ªÂ¦��°��Î�µÁ�}�°́�¬¦�́ªÄ®�nÅ�o

• �¦·��� �&RQWH[W�� �µ��¨´��o°¤¼¨� Á�}��¦·���̧É�¦µ��«́¡�r°¥¼nÂ¨³�¼��¦³Ã¥��̧É
Â­����·��°��Î�µÄ�Á�·�Åª¥µ�¦�r�°�«́¡�r� ��¨»n¤Åª¥µ�¦�r�� Å�o� � � Â¨³Ä®oÁ¨º°�� ��� �¦·���̧ÉÄ®o�Î�µ�
�·¥µ¤®¦º°�ªµ¤®¤µ¥�°�«́¡�r��'HILQLQJ�&RQWH[W��Á�}�®¨´�­Î�µ�́�����¦·���¦³Á£�°ºÉ��Ç���Å�oÂ�n
��� �¦·���̧ÉÂ­��Ä®oÁ®È��ªµ¤Á�}�®�nª¥£µ¬µ�°�«́¡�r� �0HWDOLQJXLVWLF� &RQWH[W�� Á�n�� ¤¸�Î�µ�̧É¤¸
�ªµ¤®¤µ¥Á®¤º°��®¦º°�Î�µ�̧É¤¸�ªµ¤®¤µ¥�¦��oµ¤���Â¨³�����¦·���̧ÉÂ­���¹��µ¦¤¸°¥¼n�¦·��°�«́¡�r
�7HVWLPRQLDO�&RQWH[W������¹É��¦·��¦³®ªnµ��Â���̧É����Â¨³����Ä®oÁ¨º°�Ä�oÂ���̧É�����n°�

�¦·���°�«́¡�r� Á�}�°��r�¦³�°��̧É­Î�µ�́��°��µ¦�Î�µ�ªµ¤Á�oµÄ�Á�̧É¥ª�́�«́¡�r
Á¦ºÉ°��µ¦�¦ª��n°¤Ä��´�¦Á¦º°Á�·��³Á¨�̧Ê� Á¡¦µ³�Î�µÄ®oÁ®È��¹��ªµ¤®¤µ¥Á�¡µ³�°��Î�µ®¦º°«́¡�r
®�¹É�� Ç� � �̧É°µ�Ä�oÂ���nµ��́�Ä�£µ¬µ�́ÉªÅ�®¦º°Ä��µ¦­ºÉ°­µ¦Á¦ºÉ°�Á�¡µ³­µ�µ°ºÉ�� Ç� � � � �¦·���°�
«́¡�r�̧É�¦³�°��oª¥�Î�µ�·¥µ¤Ä��́ª�®¦º°¤¸�Î�µ�̧É¤¸�ªµ¤®¤µ¥Á®¤º°�®¦º°�¦��oµ¤�nµ��Ç���³Ä®o�o°¤¼¨
�̧É­Î�µ�́�Ä��µ¦Á¦̧¥�Á¦̧¥�°¦¦�¨´�¬�r� �)HDWXUH�� Â¨³�·¥µ¤� �'HILQLWLRQ�� Ä��µ¦�́��¹��o°¤¼¨«́¡�r
Á�ºÊ°��o�Â¨³�µ¦�́��¹��o°¤¼¨«́¡�r

Ä��µ¦�o�®µ�¦·��¤µ�Î�µÁ­�°Ä��µ¦µ��́��¹��o°¤¼¨«́¡�rÁ�ºÊ°��o��́Ê�� �µ¦Ä�o
Ã�¦Â�¦¤� :LQ� &RQFRUGDQFH� �o�®µ�µ��Î�µÁ�jµ®¤µ¥� Á�n��̧ÉÁ�¥��·�́�·¤µÂ¨oªÄ��µ¦�¹�«́¡�r� �³
�Î�µÄ®oÅ�o�¦·���nµ�� Ç� ¡¦o°¤�ºÉ°�o°¤¼¨°¥nµ�¦ª�Á¦Èª� � � �µ��́Ê��¹��Î�µ�¦·���́Ê�®¤��̧É¡�¤µª·Á�¦µ³®r
�¨»n¤Åª¥µ�¦�r�°�«́¡�r� Â¨³Á¨º°��¦·���µ¤Á���r� ��� �� ��� �́��̧É�¨nµª¤µ�oµ��o�� Ã�¥Á¨º°��Î�µ�ª�
�¦·���­°��¦·���¹Ê�Å�����¹�¤¸�Î�µ�ª��¦·��Á¡¸¥�¡°�̧É�³�Î�µÄ®oÁ�·��ªµ¤Á�oµÄ�¤Ã��́«�r�́Ê��Ç�Å�o

• �ºÉ°�o°¤¼¨� �5HIHUHQFH� RI� 6RXUFH� 'RFXPHQW�� Å�oÂ�n� Â®¨n��̧É¤µ�°��¦·���̧É
�Î�µ¤µÁ­�°�µ��¨´��o°¤¼¨� �¹É��¼o�´��Î�µÅ�o¦³�»Á�}�¦®́­°oµ�°·��°��o°¤¼¨� 3���� �¹�� 3���� �́��̧ÉÂ­��Åªo
Ä�£µ���ª�� �� �¦µ¥¨³Á°̧¥��¨´��o°¤¼¨�� �¹É�Á�}�¦®́­�̧É�¦��́��ºÉ°�o°¤¼¨�°¤¡·ªÁ�°¦r� Á¡ºÉ°Ä®o
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Ã�¦Â�¦¤� :LQ� &RQFRUGDQFH� ­µ¤µ¦�Â­��Ä®oÁ®È��oµ��oµ¥�»��¦·���°��Î�µÁ�jµ®¤µ¥� �Î�µÄ®o
­³�ª�Â�n�µ¦¦³�»�ºÉ°�o°¤¼¨�̧Ê

• �¨»n¤Åª¥µ�¦�r� �*UDPPDWLFDO� &DWHJRU\�� ®¤µ¥�¹�� �µ¦¦³�»ªnµ«́¡�rÄ��¦·��
�µ��¨´��o°¤¼¨�´�°¥¼nÄ��¨»n¤�Î�µ�µ�Åª¥µ�¦�r�¦³Á£�Ä��oµ�� Á�n�� Á�}��Î�µ�µ¤� �Î�µ�¦·¥µ� ®¦º°�Î�µ
ª·Á«¬�r�®¦º°°µ�Á�}�Å�o¤µ��ªnµ®�¹É���·�Ä��¦·���nµ��Ç��́�

�°��µ��̧Ê� �́��¹��o°¤¼¨«́¡�rÁ�ºÊ°��o��³�¦³�°��oª¥�o°¤¼¨°ºÉ�� Ç� � � Å�oÂ�n� ¦¼��Î�µ
°ºÉ��̧ÉÁ�̧¥�Á�̧¥��ªµ¤®¤µ¥Á�̧¥ª�́�� �(TXLYDOHQW� )RUP�� ®¦º°�¨nµª°̧��́¥®�¹É�Á�}�¦¼�Â���µ�
£µ¬µ�̧É°oµ�°·��¹�¤Ã��́«�rÁ�̧¥ª�́�

� �

���¦¼�£µ¡�¦³�°�����o°¤¼¨°oµ�°·�Á¡ºÉ°�µ¦°�·�µ¥Á¡·É¤Á�·¤��o°�
¤¼¨�¼o�Î�µ�́��¹��o°¤¼¨«́¡�rÁ�ºÊ°��o�Â¨³ª́��̧É�́��¹�� Â¨³£µ¬µ�°��o°¤¼¨� ��oµÄ�o�¨´��o°¤¼¨®¨µ¥
£µ¬µ��Á�}��o�

�&DEU(�������������������������

­Î�µ®¦́��µ¦�¦³¤ª¨«́¡�rÁ¦ºÉ°��µ¦�¦ª��n°¤Ä��´�¦Á¦º°Á�·��³Á¨�̧Ê� ¤¸�o°¤¼¨Á�ºÊ°��
�o��°�Â�n¨³«́¡�r�°�Á®�º°�µ�� «́¡�r� �¦·���°�«́¡�r� �ºÉ°�o°¤¼¨�¦·���°�«́¡�r� Â¨³�¨»n¤
Åª¥µ�¦�r�°�«́¡�r��º°��¦®́­¨Î�µ�́��̧É�°�«́¡�r���¤·�·¤Ã��́«�r­´¤¡´��rÂ¨³¤Ã��́«�r­´¤¡´��r���Åª¡��r
��·��nµ�� Ç� ��Î�µ�̧É¤¸�ªµ¤®¤µ¥Á®¤º°��́�®¦º°�Î�µ¡o°��ªµ¤®¤µ¥��·��nµ�� Ç�� � � � �o°¤¼¨°oµ�°·�
°�·�µ¥Á¡·É¤Á�·¤�°�«́¡�r¡¦o°¤Â®¨n��̧É¤µ� � � °¦¦�¨´�¬�r°�·�µ¥«́¡�r� � � ¦¼�£µ¡�¦³�°�� �Ä��µ�
«́¡�r�̧ÉÁ®È�ªnµ�Î�µÁ�}�����Â¨³«́¡�r®¦º°�Î�µ£µ¬µÅ�¥Á�̧¥�Á�̧¥��nµ��Ç��¡¦o°¤Â®¨n��̧É¤µ�°�«́¡�r®¦º°
�Î�µÅ�¥�́Ê��Ç����Ã�¥Â­���o°¤¼¨Â�n¨³�¦³Á£�Â¥�Ä��n°��nµ��Ç���́��́ª°¥nµ�Ã�¦�­¦oµ��µ¦µ��́��¹�
�o°¤¼¨«́¡�rÁ�ºÊ°��o���n°Å��̧Ê
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�Á�n��«´¡�r°ºÉ���9DULDQW��°´�¬¦¥n°��$EEUHYLDWLRQ��­´�¨´�¬�r��6\PERO�����¹É�¦¼�«´¡�rÁ�¸¥�Á�¸¥�Ä��¸É�¸Ê��³®¤µ¥�¹���Î�µ�¸É¤¸�ªµ¤�

®¤µ¥Á®¤º°��®¦º°�Î�µ¡o°��ªµ¤®¤µ¥��6\QRQ\P���´É�Á°���&DEU(����������������
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�µ¦µ��̧É�����µ¦µ��µ¦�́��¹��o°¤¼¨«́¡�rÁ�ºÊ°��o�

«¡́�r£µ¬µ°´��§¬ ¦®´­ Î̈�µ�´��¸É

¤·�·¤Ã��´«�r­́¤¡´��r� � »̈n¤Åª¥µ�¦�r

¤Ã��´«�r­́¤¡´��r

Åª¡��r

�¦·�����>�ºÉ°�o°¤¼¨@
�¦·�����>�ºÉ°�o°¤¼¨@

�o°¤¼¨°oµ�°·��>Â® n̈��¸É¤µ@�

°¦¦�΅�¬�r

¦¼�£µ¡�¦³�°����oµ¤¸�

«¡́�rÁ�¸¥�Á�¸¥�£µ¬µÅ�¥�>Â® n̈��¸É¤µ@�

¦µ¥¨³Á°̧¥��°��o°¤¼¨�°�Á®�º°�µ�� «́¡�r� �¦·��� �ºÉ°�o°¤¼¨�¦·��� Â¨³
�¨»n¤Åª¥µ�¦�r«́¡�r�¤¸�́��̧Ê

• ¦®́­¨Î�µ�́��̧É� �5HFRUG� &RGH� 	� 1XPEHU�� Å�oÂ�n� ¦®́­¨Î�µ�́��̧É�°�«́¡�rÂ�n¨³
«́¡�r�Ã�¥¤¸¦®́­°́�¬¦�v([w��([WUDFWLRQ�5HFRUG��Â­��­�µ�³�°��µ¦�́��¹�ªnµÁ�}��µ¦�́��¹��o°�
¤¼¨«́¡�rÁ�ºÊ°��o�� � � Â¨³°́�¬¦� v3LUw� �3URSHOOHU� ,QVSHFWLRQ� DQG� 5HSDLU� RI� 6HDJRLQJ� 6KLSV�
Â­���¹�®¤ª�Á¦ºÉ°���6XEMHFW�)LHOG���°��»�«́¡�r��Î�µ�́��oª¥�́ªÁ¨�Á¦̧¥��́�Å��́Ê�Â�n����¹����

• ¤·�·¤Ã��́«�r­´¤¡´��r��'LPHQVLRQ�RI�&RQFHSWXDO�5HODWLRQ��Á¡ºÉ°Â­��ªnµ«́¡�r
�́Ê�� Ç� °¥¼nÄ��¨»n¤«́¡�r®¦º°¤·�·¤Ã��́«�rÄ�� ¦³®ªnµ�¤·�·¤Ã��́«�r�́Ê�� �� ¤·�·� �̧ÉÁ�}�®́ªÁ¦ºÉ°��nµ�� Ç� �°�
�µ¦�¦ª��n°¤Ä��´�¦Á¦º°Á�·��³Á¨� �́��̧ÉÂ­��ÅªoÄ�Â��£¼¤·¤·�·¤Ã��́«�r­´¤¡´��rÂ¨³Á�¦º°�nµ¥¤Ã�
�́«�r­´¤¡´��r��Â��£¼¤·�̧É���Â¨³���

• ¤Ã��́«�r­´¤¡´��r� �&RQFHSWXDO� 5HODWLRQ�� Å�oÂ�n� �µ¦Â­���ªµ¤­´¤¡´��r�°�
«́¡�r�́Ê��Ç��́�«́¡�r®¦º°¤Ã��́«�r°ºÉ��Ç�£µ¥Ä�¤·�·®�¹É�Â¨³�®¦º°�́�¤·�·°ºÉ��Ç�Ã�¥Â¥�Á�¦º°�nµ¥¤Ã��
�́«�r­´¤¡´��r°°�Á�}�Á�¦º°�nµ¥¥n°¥�Ç��̧É�¦³�°��oª¥®�¹É�¤·�·®¦º°®¨µ¥¤·�·��¹Ê�°¥¼n�́�¨´�¬�³�ªµ¤
­´¤¡´��r�̧ÉÃ¥�Ä¥�́�ªnµ¤¸�́¥­Î�µ�́�¦³®ªnµ�¤·�·�nµ�� Ç� °¥nµ�Å¦� � � �µ¦Â­���ªµ¤­´¤¡´��r�̧Ê� °µ«́¥�µ¦
°oµ�°·��¹�Â��£¼¤·�̧É����Á�¦º°�nµ¥¤Ã��́«�r­´¤¡´��r¥n°¥�Ä�£µ���ª�������¹É�¤¸�́Ê�®¤����¦¼���Â��£¼¤·
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�̧É� ���� y� ����� ¡¦o°¤¤¸�Î�µ°�·�µ¥�¹�¨´�¬�³�°��ªµ¤­´¤¡´��r�°�Â��£¼¤·¥n°¥Â�n¨³Â��£¼¤·�́�
�¨nµª

• Åª¡��r� ®¦º°� �Î�µ¡o°��ªµ¤®¤µ¥� �6\QRQ\P�� Å�oÂ�n� ¦¼��Î�µ®¦º°¦¼�Â���µ�
£µ¬µ�̧É°oµ�°·��¹�¤Ã��́«�rÁ�̧¥ª�́�� �Á�̧¥��nµ��́�Â�n¤¸�ªµ¤®¤µ¥Á®¤º°��́�®¦º°Ä�¨oÁ�̧¥��́�¤µ��
�¹É�� &DEU(� ������� Â�n�Á�}��¦³Á£��nµ�� Ç� �º°� ¦¼�Â�¦�°�«́¡�r� �9DULDQW�� � � °́�¬¦¥n°
�$EEUHYLDWLRQ�� � � �Î�µ¥n°� �6KRUWHQHG� )URP�� � � �ºÉ°�µ�ª·�¥µ«µ­�¦r� �6FLHQWLILF� 1DPH�� � � Â¨³
­´�¨´�¬�r� �6\PERO�� Ã�¥� &DEU(� ¥́�Å�oÂ�n��´Ê��°�Åª¡��rÁ�}�� Åª¡��r®¨´�Â¨³¦°�� �0DLQ� DQG
6HFRQGDU\� 6\QRQ\P�� �¹É�°µ�°¥¼nÄ��´Ê�� �/HYHO�� Á�̧¥ª�́�®¦º°�nµ��´Ê��́�� �&DEU(�� ������ ����
����

Åª¡��rÄ��̧É�̧Ê� Á�}��Î�µ�̧É�¦µ��°¥¼nÄ��¨´��o°¤¼¨� Ã�¥¡�Ä��́Ê��°��µ¦�¹�«́¡�r�̧É¤¸
�µ¦Ä�oÃ�¦Â�¦¤�°¤¡·ªÁ�°¦r¤µ�¦³¤ª¨�ª��¼n�́��µ¦ª·Á�¦µ³®r�¦·��� � � Åª¡��r�º°Á�}��Î�µ¦°��°�
«́¡�r� �(QWU\�� �¹É��µ��¦́Ê�°µ��nª¥Ä®oÁ�oµÄ��ªµ¤®¤µ¥�°�¤Ã��́«�r�̧É«́¡�r°oµ��¹�Å�o�´�Á��¥·É��¹Ê�
Á�n��Á¤ºÉ°Á�}��µ¦Ä�o¦¼�Â��°ºÉ���9DULDQW��Â��«́¡�r�Â¨oª­ºÉ°�ªµ¤®¤µ¥Å�o�´�Á���ªnµ�Á�}��o�

• �o°¤¼¨°oµ�°·�°�·�µ¥«́¡�r� �&RPSOHPHQWDU\� 'HILQLWLRQ�� Å�oÂ�n� �o°¤¼¨�̧ÉÁ�̧É¥ª�
�́��ªµ¤®¤µ¥�°�«́¡�r�̧É�°�Á®�º°�µ��̧É¡�Ä��¦·���nµ�� Ç� Ä��¨´��o°¤¼¨� �¹É�Á�}��o°¤¼¨�̧ÉÅ�o�µ�
v�o°¤¼¨°oµ�°·�w� �®�oµ� ���� Â¨³�®¦º°� v�o°¤¼¨£µ¬µÅ�¥w� �®�oµ� ���� ¡¦o°¤¦³�»�¹�Â®¨n��̧É¤µ�°��o°�
¤¼¨�́Ê��Ç

• °¦¦�¨´�¬�r°�·�µ¥«́¡�r� �)HDWXUH�� Å�oÂ�n� �o°¤¼¨�̧É°�·�µ¥�ªµ¤®¤µ¥�°�
«́¡�r�̧É­¦»�­µ¦³­Î�µ�́�Å�o�µ��¦·��Â¨³�o°¤¼¨°oµ�°·�°�·�µ¥«́¡�r� � � �µ¦�Î�µÁ­�°�o°¤¼¨°¦¦��
¨´�¬�r�̧Ê� Å¤n�Î�µÁ�}��o°��Î�µÁ­�°Ä�¦¼�Â���̧ÉÁ�}�¤µ�¦�µ�� Â�nÁ�o��̧É�µ¦°�·�µ¥�ªµ¤®¤µ¥�°�
«́¡�rÂ¨³�¨nµª�¹��»�¨´�¬�r�nµ��Ç��̧É­´¤¡´��r®¦º°Â���nµ��µ�«́¡�r°ºÉ�����́Ê��̧Ê�°¦¦�¨´�¬�r��³Á�}�
�o°¤¼¨­Î�µ�́��̧ÉÁ�}�¡ºÊ��µ�Ä��µ¦Á¦̧¥�Á¦̧¥��Î�µ�·¥µ¤Ä��µ¦�́��¹��o°¤¼¨«́¡�r�n°Å�

• ¦¼�£µ¡�¦³�°�� �,OOXVWUDWLRQ�� �¹É��¼o�´��Î�µ�³�Î�µ¤µÄ�o°oµ�°·�Ä�Á¦ºÉ°��°�­nª��
�¦³�°�Ä��´�¦Á¦º°� �¤·�·� '��� Â¨³�µ¦�n°¤Ä��´�¦Ã�¥�µ¦Á�ºÉ°¤� �¤·�·� '� � �� Á¡ºÉ°Ä®oÁ�oµÄ�¤Ã��́«�r
�°�«́¡�r�́��¨nµªÅ�o�´�Á��¥·É��¹Ê�
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• «́¡�r£µ¬µÅ�¥Á�̧¥�Á�̧¥�� �(TXLYDOHQWV� LQ� 7KDL�� �̧ÉÅ�o�µ�Á�ºÊ°®µ£µ¬µÁ�̧¥�
v�o°¤¼¨£µ¬µÅ�¥w��Î�µ�ª����Â®¨n����o°�����Â¨³��µ��¼oÁ�¸É¥ª�µ����o°�����́��̧Ê

�� «́¡�rÅ�¥�̧É¡�Ä�Á�ºÊ°®µ�Î�µ¦µ£µ¬µÅ�¥ªnµ�oª¥Á¦ºÉ°��̧ÉÁ�̧É¥ª�́�Ä��´�¦Á¦º°� Å�o
Â�n�v�Î�µ¦µ�»�ª·�µ�n°Á¦º°�Á¨n¤��w�Á�̧¥�Ã�¥�ª·Á�¸¥¦��d~��»¨�»�¦
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��¹É��¦³�°��oª¥Á�ºÊ°®µ�̧ÉÂ�n�Á�}���
£µ�� �º°� �ªµ¤�oµ��µ�Â¨³Â¦�¤oµ�°�Á¦º°� �£µ�� ���Â¨³�Ä��´�¦Â¨³�µ¦°°�Â��� �£µ�� ��� � � Â¤o
ªnµ�Î�µ¦µ�́��¨nµª�̧Ê�n°��oµ�¨oµ­¤´¥� �º°� ¡·¤¡r�¦́Ê��̧É­°�Á¤ºÉ°� ¡�«�� ����� � �¼o�´��Î�µ�¦³¤ª¨«́¡�r�È¥́�
Å�o�Î�µ£µ�� �� �°�®�́�­º°�Î�µ¦µÁ¨n¤�̧Ê¤µÁ�}�Â®¨n��o°¤¼¨«́¡�rÅ�¥
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� Á¡ºÉ°�Î�µ¤µª·Á�¦µ³®r®¦º°Á�¦̧¥�
Á�̧¥��́�Â®¨n��o°¤¼¨«́¡�rÁ�̧¥�Á�̧¥�£µ¬µÅ�¥°ºÉ�� Ç� �n°Å�� � � �o°�̧�°�Â®¨n��o°¤¼¨£µ¬µÅ�¥�̧Ê� �º°
�¼oÁ�̧¥�Å�o�Î�µ�́�«́¡�rÁ�¡µ³Ä�£µ¬µ°́��§¬Ã�¥�µ¦Ä­nª�Á¨È�Åªo�n°�µ�«́¡�rÁ�¡µ³£µ¬µÅ�¥� � Â¨³
Â¤oªnµ�³Å¤n¤¸«́¡�r°́��§¬ª�Á¨È�Åªo� Á�ºÊ°®µÄ��°��̧ÉÁ�̧É¥ª�o°��́�¤·�·¤Ã��́«�r�̧É�Î�µ�µ¦�¦³¤ª¨«́¡�r
Á�n�� Á¦ºÉ°��°�­nª��¦³�°��°�Ä��´�¦Á¦º°®¦º°Á¦ºÉ°��°�ª́­�»Ä��´�¦Á¦º°Â¨³�µ¦�́��¦n°�� �¼o�´��Î�µ�È
­µ¤µ¦�Á�̧¥�Á�̧¥�Á�ºÊ°®µÁ¡ºÉ°®µ«́¡�r�̧É�o°��µ¦Å�o� � � �°��µ��̧Ê� Á�ºÊ°®µÄ��Î�µ¦µ¥́�Á�}�Â®¨n��o°¤¼¨
°oµ�°·�Á¡ºÉ°�µ¦°�·�µ¥�ªµ¤®¤µ¥�°�«́¡�r�oª¥

Á¡ºÉ°Ä®o�¼o�´��Î�µ­µ¤µ¦��o��Î�µÅ�o°¥nµ�¦ª�Á¦Èª� �¹��Î�µ�o°¤¼¨£µ�� �� Ä�¦¼��̧É�Î�µ
Á�}��o°¤¼¨�µ�°·Á¨È��¦°�·�­r� �¡·¤¡r¨��°¤¡·ªÁ�°¦r�� Ã�¥Ä�oÃ�¦Â�¦¤� 0LFURVRIW� :RUG� Â¨³Å�o�o°
¤¼¨��µ�� ������� �Î�µ� � � Â¨oªÄ�o�Î�µ­´É�� �o�®µ� �)LQG�� Â¨³¡·¤¡r�Î�µÁ�jµ®¤µ¥®¦º°«́¡�r£µ¬µ°́��§¬
�(QWU\���̧É�o°��µ¦�o�®µ�Î�µÅ�¥����́Ê��̧Ê��¼o�´��Î�µÅ¤nÅ�o®µ�»�«́¡�r®¦º°�»�¤·�·�°�¤Ã��́«�r­´¤¡´��r�Â�n
Á�o�®µÁ�¡µ³«́¡�r�̧É�·�ªnµ�nµ�³¡�Á¡¦µ³°¥¼nÄ�®́ª�o°�̧ÉÁ�̧É¥ª�o°��́�¤·�·¤Ã��́«�r�̧É�Î�µ�µ¦�¦³¤ª¨
«́¡�r� Ã�¥�¼­µ¦�́��°��Î�µ¦µ�¦³�°�� Á�n�� Á¦ºÉ°��°�­nª��¦³�°��°�Ä��´�¦Á¦º°®¦º°Á¦ºÉ°��°�ª́­�»
Ä��´�¦Á¦º°Â¨³�µ¦�́��¦n°�� � � �¨�̧ÉÅ�o�º°� �Î�µ«́¡�rÅ�¥¡¦o°¤�¦·���̧É�³�nª¥°�·�µ¥«́¡�rÅ�o�oª¥
�°��µ��̧Ê� �Î�µ¦µ�́��¨nµª¥́��¦³�°�Å��jª¥­nª��°��v�́��´�·«́¡�rÂ¨³�¦¦��̧w��oµ¥Á¨n¤�̧ÉÁ�}��µ¦
¦ª�¦ª¤«́¡�rÁ�¡µ³£µ¬µ°́��§¬Â¨³£µ¬µÅ�¥Á¦̧¥��µ¤°́�¬¦£µ¬µ°́��§¬� �¹É�­³�ª�Â�n�µ¦�o�
®µ�Î�µ«́¡�rÁ�̧¥�Á�̧¥�Ä�£µ¬µÅ�¥Â¨³Á�ºÊ°®µ�̧ÉÁ�̧É¥ª�o°�£µ¥Ä�Á¨n¤Á�n��́�

�� «́¡�rÅ�¥�̧É¡�Ä��Î�µ¦µ£µ¬µÅ�¥Á¦ºÉ°�� vÄ��´�¦�¨´�¡·��rÅ�ow� �&RQWUROODEOH
3LWFK�3URSHOOHU���¹É�Á�̧¥�Â¨³Â�¨�µ��o���́�£µ¬µ°́��§¬Â¨³�Î�µÁ�}�Á°�­µ¦¦ª¤Á¨n¤����Î�µ¦µ�»�
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Á�}��°��°��´¡Á¦º°����°��µ��¸Ê�nµ�¥´�Á�¥Á�}�°µ�µ¦¥r­°��¦³�Î�µ��³ª·«ª�¦¦¤«µ­�¦r��»¯µ¨��¦�r¤®µª·�¥µ¨´¥��oª¥
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ª·�µ�n°Á¦º°� Á¨n¤� ���� Ã�¥� ª·Á�¸¥¦� �d~��»¨�»�¦� ��e� ¡�«�� ������ �¹É�Ä®o�ªµ¤¦¼o°�·�µ¥�ªµ¤®¤µ¥Â¨³
«́¡�rÂ�¨Á�̧¥�Á�̧¥�£µ¬µÅ�¥Á�¡µ³Á¦ºÉ°��°�Ä��´�¦�¨´�¡·��rÅ�o�Â¨³Á¦ºÉ°��°�Ä��´�¦¦³¥³¡·��r��
�̧É��)L[HG�3LWFK�3URSHOOHU���oµ�Á¨È��o°¥

�� «́¡�rÅ�¥�̧É�́��´�·Ã�¥¦µ��́��·�¥­�µ�� °́�Å�oÂ�n� «́¡�r�́��´�·Á�̧¥�
Á�̧¥�£µ¬µÅ�¥�°́��§¬� Â¨³� £µ¬µ°́��§¬�Å�¥� Ä�®�́�­º°«́¡�r�́��´�·� ¦µ��́��·�¥­�µ�� ¡�«�
������Â¨³� �v«́¡�r�µ¦Á�ºÉ°¤���́�¦µ��́��·�¥­�µ��¡�«������w�� ��°��µ��̧Ê��¼o�¦³¤ª¨«́¡�r¥́�
Å�o�¦ª�­°�®µ«́¡�r�́��´�·£µ¬µÅ�¥�µ�ÁªÈ�Å��r�°�¦µ��́��·�¥­�µ�� �̧É� ZZZ�5RR\,Q�JR�WK
°̧��oª¥� � � °�¹É�� «́¡�rÁ�̧¥�Á�̧¥��µ�¦µ��́��·�¥­�µ��̧Ê� �º°Á�}�«́¡�r¤µ�¦�µ�Ä�o°oµ�°·�Ä�ª��µ¦
�µ�¦µ��µ¦Â¨³Ä��µ¦Á¦̧¥�Á¦̧¥��Î�µ¦µ®¦º°���ªµ¤�µ�ª·�µ�µ¦Á�}�­Î�µ�́�� � � �́Ê��̧Ê� ¦µ��
�́��·�¥­�µ�Á�}�Â®¨n��¨µ�Ä��µ¦�́��´�·«́¡�rª·�µ�µ¦� °́��¦³�°��oª¥��³�¦¦¤�µ¦�́��´�·
«́¡�r�nµ��Ç�Á¡ºÉ°�́��´�·«́¡�r�oµ�ª·�¥µ«µ­�¦rÂ¨³­µ�µª·�µ�µ¦°ºÉ��Ç�
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�� Á°�­µ¦Á�¥Â¡¦n�°��¨»n¤¡´��µÁ¦º°�¦³¤�� �°�Á¦º°� �¦¤�¦³¤�� �¦³�¦ª�
Á�¬�¦Â¨³­®�¦�rÁ¦ºÉ°�� v°£·�µ�«́¡�r­Î�µ®¦́�­�µ��·�°°�Â��Á¦º°Â¨³ª·«ª�¦Á�¦ºÉ°��¨Á¦º°w
�*ORVVDU\�RI�7HUPV�IRU�1DYDO�$UFKLWHFWV�DQG�0DULQH�(QJLQHHUV���¹É�Á¦̧¥�Á¦̧¥�Ã�¥�v�¦³­µ�
ª�¬r�°��Î�µw� �̧¡·¤¡rÁ�¥Â¡¦nÁ¤ºÉ°� ¡�«�� ����� � � �¹É�Â�¨Á�̧¥�Á�̧¥�«́¡�rÁ�¡µ³£µ¬µ°́��§¬Á�}�
£µ¬µÅ�¥�¡¦o°¤�Î�µ°�·�µ¥Á�}�£µ¬µÅ�¥��¨´�¬�³Á�}�­µ¦�»�¦¤Á�¡µ³Á¦ºÉ°��

�� «́¡�rÅ�¥�̧ÉÄ�oÄ��µ¦��·�́�·�µ��°��¼oÁ�¸É¥ª�µ�� �¹É�Á�}�Â®¨n��o°¤¼¨�̧ÉÁ�¡µ³
Á�µ³��Á¦ºÉ°��µ¦�¦ª��n°¤Ä��´�¦Á¦º°Á�·��³Á¨Ã�¥�¦�Á¡¸¥�Â®¨n�Á�̧¥ª� � � ¤Ã��́«�r®¦º°«́¡�r£µ¬µ
°́��§¬�̧ÉÅ¤n¡�£µ¬µÅ�¥Á�̧¥�Á�̧¥�Ä�Â®¨n��o°¤¼¨£µ¬µÅ�¥�o°� �� �� �� �̧É�¨nµª¤µ�oµ��o�� �¹��o°�
°µ«́¥Â®¨n��o°¤¼¨�µ��¼oÁ�¸É¥ª�µ�Á�}�­Î�µ�́�

Ä��́Ê��°��µ¦�́��¹��o°¤¼¨«́¡�rÁ�ºÊ°��o��́Ê�� �¼o�¦³¤ª¨«́¡�r�³�Î�µ«́¡�rÁ�̧¥��
Á�̧¥�Ä�£µ¬µÅ�¥�̧É¡�Ä�Â®¨n��o°¤¼¨�́Ê�®¤��°�Â�n¨³«́¡�r¤µÁ­�°Åªo� ¡¦o°¤�́�¦³�»Â®¨n��o°¤¼¨
Á�}��vª·Á�¸¥¦��d~��»¨�»�¦w�v�¦³­µ��ª�¬r�°��Î�µw�v¦µ��́��·�¥­�µ�w�®¦º°�v�¼oÁ�¸É¥ª�µ�w�Á¡ºÉ°Á�}�
�o°¤¼¨Ä��µ¦¡·�µ¦�µª·Á�¦µ³®rÂ¨³Á¨º°�«́¡�rÅ�¥�̧ÉÁ®¤µ³­¤Â¨³�́��¹�Á�}��o°¤¼¨«́¡�rÄ��́Ê��°�
­»��oµ¥�°��µ¦�¦³¤ª¨«́¡�r�n°Å�

��������������������������������������������������
� �

 Á°�­µ¦�¦³�°��µ¦­´¤¤�µ�v�»¯µª·�µ�µ¦�����w� � � � Á¤ºÉ°ª´��¸É� ���´�ªµ�¤�¡�«�� ����� ��Á¦ºÉ°��v�µ¦«´¡�r�´��´�·Â¨³�Î�µ�´�«´¡�r

�°�¦µ��´��·�¥­�µ�w�Ã�¥�«���¦�¤��¨�Á����¦·��¦r



��

�́��¹��o°¤¼¨«́¡�rÁ�ºÊ°��o�����«́¡�r�Â­��ÅªoÄ�£µ���ª���

�µ¦�´��¹��o°¤¼¨«´¡�r

�́��¹��o°¤¼¨«́¡�r� �7HUPLQRORJ\� 5HFRUGV�� ®¦º°� v�¦³¤ª¨«́¡�rw� ®¦º°�µ��¦́Ê�
Á¦̧¥�ªnµ� v�»�«́¡�rw� �°��ªµ¤¦¼oÁ�¡µ³­µ�µª·�µ®�¹É�� Ç� � � Å�oÂ�n� �¨�¨·�� �3URGXFW�� �°��µ¦�Î�µ
�¦³¤ª¨«́¡�r��7HUPLQRJUDSK\���¹É�¤¸�́Ê��°��nµ��Ç��µ¤�̧É¤¸¦µ¥¨³Á°̧¥��́Ê�Â�n���̧É���Á�}��o�¤µ

�µ¦�́��¹��o°¤¼¨«́¡�r� Á�}��µ¦�Î�µÁ­�°�o°¤¼¨�oµ��nµ�� Ç� �°�«́¡�r®¦º°¤Ã��́«�r
�¹É��Î�µ�ª��°��Î�µ«́¡�r�¹Ê�°¥¼n�́�Á�¦º°�nµ¥¤Ã��́«�r­´¤¡´��r�°�­µ�µª·�µÁ�¡µ³Á¦ºÉ°��̧É�Î�µ�µ¦�¦³�
¤ª¨«́¡�r�́Ê�� Ç� � ®¦º°�¨nµª°̧��́¥®�¹É�� �́��¹��o°¤¼¨«́¡�r�»�®�¹É�� Ç� �³�o°�¤¸«́¡�rÂ¨³¦µ¥¨³Á°̧¥�
�°�«́¡�r°�·�µ¥¤Ã��́«�r�̧É­Î�µ�́��nµ�� Ç� �°�Á¦ºÉ°��̧É�Î�µ�µ¦�¦³¤ª¨«́¡�r°¥nµ��¦��oª�Â¨³Á�}�Å�
�µ¤¨Î�µ�́��°��ªµ¤­´¤¡´��rÄ�Á�¦º°�nµ¥�ªµ¤¦¼o�́Ê�� Ç� � � � �́Ê��°��°��µ¦�Î�µ�́��¹��o°¤¼¨«́¡�rÁ¦·É¤�
�o��̧É�µ¦�Î�µÁ°µ�́��¹��o°¤¼¨«́¡�rÁ�ºÊ°��o�¤µª·Á�¦µ³®rÂ¨³�´�¦³���µ¦�Î�µÁ­�°�°�Â�n¨³«́¡�rÄ®o
Á�}�¤µ�¦�µ�Á�nµÁ�̧¥¤�́�� �¦³�´��nµ¥Â�n�µ¦�Î�µ�ªµ¤Á�oµÄ�� ¦ª¤�́Ê�Á�}�Å��µ¤¦¼�Â���̧É­°��
�¨o°��́��µ¦�́��¹��o°¤¼¨«́¡�r�̧ÉÁ�}�­µ�¨� Á¡ºÉ°­³�ª�Ä��µ¦�Î�µÅ�Ä�o�°��¨»n¤Á�jµ®¤µ¥�°��µ¦
�¦³¤ª¨«́¡�r�®¦º°�Î�µÅ��´�Á�oµ°¥¼nÄ���µ�µ¦«́¡�r��7HUP�%DQN���n°Å���&DEU(�����������������

Á�n�Á�̧¥ª�́��µ¦�́��¹��o°¤¼¨«́¡�rÁ�ºÊ°��o�� � � &DEU(� ������� Å�oÁ­�°Ã�¦�­¦oµ�
�µ¦�́��¹��o°¤¼¨«́¡�rÄ®oÁ�}�Ä�¨´�¬�³�°��µ¦µ��̧É�¦³�°��oª¥�o°¤¼¨�¦³Á£��nµ�� Ç� �°�«́¡�r
®�¹É��Ç����Ã�¥¤¸�o°¤¼¨¡ºÊ��µ��̧É�Î�µÁ�}��Å�oÂ�n

- «́¡�r��(QWU\�7HUP��¡¦o°¤¦³�»Â®¨n��̧É¤µ��6RXUFH�RI�7HUP�

- ��·��°�«́¡�rÄ�Á�·�Åª¥µ�¦�r��*UDPPDWLFDO�&DWHJRU\�

- ­µ�µª·�µ®¦º°®¤ª�Á¦ºÉ°���6XEMHFW�ILHOG�RU�6XEMHFW�DUHD�

- �Î�µ�·¥µ¤��'HILQLWLRQ�

- �¦·����&RQWH[W���̧ÉÄ®o�o°¤¼¨«́¡�r�¡¦o°¤¦³�»Â®¨n��̧É¤µ��6RXUFH�RI�FRQWH[W�

- «́¡�r®¦º°�Î�µÁ�̧¥�Á�̧¥�Ä�£µ¬µ°ºÉ�� �(TXLYDOHQWV� LQ� RWKHU� /DQJXDJHV�
¡¦o°¤¦³�»Â®¨n��̧É¤µ��6RXUFH�RI�HDFK�(TXLYDOHQW�



��

- «́¡�r®¦º°�Î�µ°oµ�°·��nµ��Ç��&URVV�UHIHUHQFHV�

- �¼o�́��¹��o°¤¼¨Â¨³ª́��̧É�́��¹��o°¤¼¨��$XWKRU�DQG�'DWH�RI�5HFRUG�

- ®¤µ¥Á®�»�̧ÉÁ�}��o°¤¼¨Á¡·É¤Á�·¤��1RWHV�

- ¦®́­�¦³�Î�µ«́¡�r��6WDWXV�&RGH�RI�7HUP�

�&DEU(�������������������������

­Î�µ®¦́��́��¹��o°¤¼¨«́¡�rÁ¦ºÉ°��µ¦�¦ª��n°¤Ä��´�¦Á¦º°Á�·��³Á¨Ä��̧É�̧Ê� ¤¸�o°¤¼¨
�°�Â�n¨³«́¡�r�̧É¥�¤µ�µ��́��¹��o°¤¼¨Á�ºÊ°��o���́��̧Ê

• «́¡�r

• �¦·���°�«́¡�r��Á�}��́ª°¥nµ��µ¦Ä�o«́¡�r�Î�µ�ª�����¦·���

• �ºÉ°�o°¤¼¨�°��¦·��

• �¨»n¤Åª¥µ�¦�r�°�«́¡�r

• Åª¡��r���Î�µ¡o°��ªµ¤®¤µ¥�

• ¦¼�£µ¡�¦³�°�

�o°¤¼¨�̧É�¦́�Á�¨¸É¥��nµ��µ�Á�·¤� Å�oÂ�n� ¦®́­�¦³�Î�µ«́¡�r� �¦®́­¨Î�µ�́��̧É�°�«́¡�r�
Â¨³«́¡�r£µ¬µÅ�¥Á�̧¥�Á�̧¥����­nª��o°¤¼¨�̧ÉÁ¡·É¤Á�oµ¤µ�Å�oÂ�n���Î�µ�·¥µ¤��«́¡�r°oµ�°·���®¤ª�Á¦ºÉ°�
Â¨³®¤µ¥Á®�»���Ã�¥¤¸¦µ¥¨³Á°̧¥���́��n°Å��̧Ê

• ¦®́­�¦³�Î�µ«́¡�r� �6WDWXV� &RGH� RI� 7HUP�� Å�oÂ�n� ¦®́­¨Î�µ�́��̧É�°�«́¡�rÂ�n¨³
«́¡�r� �¨oµ¥�¨¹��́�¨Î�µ�́�¦®́­�°��́��¹��o°¤¼¨«́¡�rÁ�ºÊ°��o�� � � Ã�¥¤¸¦®́­°́�¬¦� v7HUPw
�7HUPLQRORJ\� 5HFRUG�� Â­��­�µ�³�°��µ¦�́��¹�ªnµÁ�}��µ¦�́��¹��o°¤¼¨«́¡�r� � � Â¨³°́�¬¦
v3LUw� �3URSHOOHU� ,QVSHFWLRQ� DQG� 5HSDLU� RI� 6HDJRLQJ� 6KLSV�� Â­���¹�®¤ª�Á¦ºÉ°�� �6XEMHFW
)LHOG�� �°��»�«́¡�r� ¡¦o°¤�́��́ªÁ¨�Á¦̧¥��́��́Ê�Â�n� �� �¹�� ��� � � � �́Ê��̧Ê¦®́­¨Î�µ�́��̧É�°��́��¹��o°¤¼¨
«́¡�rÁ�ºÊ°��o�Â¨³�́��¹��o°¤¼¨«́¡�r�°�«́¡�rÂ�n¨³«́¡�r�³¤¸¨Î�µ�́��̧É���́ªÁ¨����¦��́�



��

• «́¡�r£µ¬µÅ�¥Á�̧¥�Á�̧¥�� �7KDL� 7HUP�� Ã�¥Á¨º°�«́¡�r£µ¬µÅ�¥Ä��́��¹��o°�
¤¼¨«́¡�rÁ�ºÊ°��o�¤µÁ¡¸¥�«́¡�rÁ�̧¥ª�n°¤Ã��́«�r®�¹É�°¥nµ�®¦º°«́¡�r£µ¬µ°́��§¬®�¹É�«́¡�r�Á¡ºÉ°�̧É�³
Ä®o«́¡�r£µ¬µÅ�¥�́Ê�Á�}�¤µ�¦�µ�Ä�o­ºÉ°­µ¦Ä®o�¦��́�� � � �µ¦Á¨º°�«́¡�r£µ¬µÅ�¥Á�̧¥�Á�̧¥�«́¡�r
£µ¬µ°́��§¬Á¦ºÉ°��µ¦�¦ª��n°¤Ä��´�¦Á¦º°Á�·��³Á¨�̧Ê� �¼o�¦³¤ª¨Å�oÄ®o�ªµ¤­Î�µ�́��́�«́¡�r�̧ÉÅ�o
�µ��µ¦­°��µ¤�¼oÁ�¸É¥ª�µ�Ä��́��¹��o°¤¼¨«́¡�rÁ�ºÊ°��o�� Â¨³«́¡�r�̧É�nµ��µ¦ª·Á�¦µ³®r�ªµ¤�
®¤µ¥Â¨³�µ¦Ä�o�µ�Ã�¥�¼oÁ�¸É¥ª�µ�Ä��́Ê��°��́��¹��o°¤¼¨«́¡�r�̧Ê����oª¥Á®�»�¨����¦³�µ¦��º°

�� «́¡�rÅ�¥�̧É�¦µ��Ä��Î�µ¦µ�»�ª·�µ�n°Á¦º°�°��ª·Á�¸¥¦��d~��»¨�»�¦��n°��oµ�
¨oµ­¤´¥� �Á�̧¥�¤µ�µ�� ��� �ªnµ�eÂ¨oª�� Á�n�� Ä�o�Î�µªnµ� v�µ¦Â¨n��¦³­µ�w� �̧É�{��»�́��º°� v�µ¦Á�ºÉ°¤w
Á�}��o�

�� «́¡�r£µ¬µ°́��§¬�°��µ¦�¦³¤ª¨«́¡�r�̧Ê�­nª�Ä®�nÅ¤n¡�ªnµ¤¸«́¡�rÅ�¥
�̧É¦µ��́��·�¥­�µ��́��´�·ÅªoÂ¨oª� � � ¤¸Á¡¸¥�«́¡�r�̧ÉÁ�̧É¥ª�́��µ¦Á�ºÉ°¤Â¨³«́¡�r�̧ÉÁ�̧É¥ª�́��ªµ¤¦¼o�́Éª
Å�Ä�­µ�µª·�¥µ«µ­�¦r�́ÉªÅ�Á�nµ�́Ê��̧É¡�ªnµ¤¸«́¡�r�́��´�·£µ¬µÅ�¥� � Ã�¥¤¸«́¡�r°́��§¬°̧�­nª�
®�¹É���̧É�Î�µ�¦³­¤®¦º°�Î�µ�¦µ��¦nª¤�µ��Î�µ���Î�µ�µ�­nª��°�«́¡�r��¤¸«́¡�r�́��´�·£µ¬µÅ�¥�®¦º°¤¸
�µ¦�́��´�·«́¡�rÂ¥��Î�µ�́��Á�n��Á�¡µ³�Î�µªnµ�vVWUHVVw��µ�«́¡�r�VWUHVV�UHOLHI� KHDW�WUHDWPHQW��̧É
¦µ��́��·�¥­�µ��́��´�·Åªoªnµ�vÂ¦�Á�o�w��� �®¦º°��Î�µªnµ� vVWUHVVw�Â¨³�Î�µªnµ�vUHVLGXDOw��µ�«́¡�r
UHVLGXDO� VWUHVV� �̧É¦µ��́��·�¥­�µ��́��´�·Åªoªnµ� vÂ¦�Á�o�w� Á�}��Î�µ®�¹É�� Â¨³� v���oµ�w� ®¦º°
v­nª����oµ�w�Á�}�°̧��Î�µ®�¹É��Á�}��o�

�� «́¡�rÅ�¥�̧É°¥¼nÄ�Á¦ºÉ°��°��µ¦�¦ª��n°¤Ä��´�¦� °µ�Å¤n¡�ªnµ¤¸«́¡�rÅ�¥
Ä�Á¦ºÉ°�Ä��´�¦Ã�¥�́ÉªÅ����µ�Ã¨®³��®¦º°Ã¨®�µ¦����Á�ºÉ°��µ�Á�}�Á¦ºÉ°��̧ÉÁ�¡µ³Á�µ³���ªnµ�Á�n���Î�µ
ªnµ�v�µ¦ª́���µ�w��Ä��´�¦��®¦º°�vGLPHQVLRQ�LQVSHFWLRQw�Á�}��o�

�� «́¡�r£µ¬µÅ�¥�̧ÉÄ�oÄ��µ¦��·�́�·�µ��¦ª��n°¤Ä��´�¦� ®¦º°Ä�oÃ�¥�¼o
Á�¸É¥ª�µ�� �³¤¸Ã°�µ­�ªµ¤Á�}�Å�Å�o�̧É�³Á�}��Î�µÁ�̧¥�Á�̧¥�Á�¡µ³Á¦ºÉ°�Á�̧¥ª�́�Ä�°̧�£µ¬µ°¥nµ�
Â�o�¦·��¤µ��ªnµ�̧É�³Á�}�Á¡¸¥��Î�µÂ�¨Ä�£µ¬µÅ�¥Á�nµ�́Ê��Á�n�� �Î�µªnµ�v¤µ¦r�Ä��´�¦w� Á�}�«´¡�rÅ�¥�¸ÉÄ�o

Ä��µ¦­ºÉ°­µ¦Á¤ºÉ°��·�´�·�µ��¦·�� Á¤ºÉ°¡¼��¹�� vLGHQWLILFDWLRQ� PDUNw� �¹É�¤¸�Î�µÂ�¨Å�oªnµ� vÁ�¦ºÉ°��®¤µ¥�¦³�Î�µ

Ä���́¦w� ®¦º°¤�̧Î�µ��́�´�·�°�¦µ��´��·�¥­�µ��°�Â�n¨³�Î�µ¤µ¦ª¤�´�Å�oªnµ� vÁ�¦ºÉ°��®¤µ¥Â­��Á°�΅�¬�rw
Á�}��o�

°¥nµ�Å¦�È�̧� �¼o�´��Î�µ�¦³¤ª¨«́¡�rÅ�oÄ®o�ªµ¤­Î�µ�́��n°«́¡�r�̧É¡�ªnµ¦µ��
�́��·�¥­�µ�Å�o�́��´�·Åªo¤µ��ªnµ«́¡�r�µ�Â®¨n��o°¤¼¨£µ¬µÅ�¥�̧ÉÁ�}�£µ¬µÁ�̧¥�°ºÉ��Ç��Á¡¦µ³
«́¡�r¦µ��́��·�¥­�µ�Á�}�«́¡�r¤µ�¦�µ�Ä�o°oµ�°·�Ä�ª��µ¦�µ�¦µ��µ¦Â¨³Ä��µ¦Á¦̧¥�Á¦̧¥�
�Î�µ¦µ®¦º°���ªµ¤�µ�ª·�µ�µ¦����́��́Ê���¼o�´��Î�µ�¹�Å�o�Î�µ«́¡�r¦µ��́��·�¥­�µ�¤µÁ�¦̧¥�Á�̧¥��́�



��

«́¡�rÅ�¥�̧ÉÅ�o�µ��¼oÁ�¸É¥ª�µ����Â¨³Ä��¦�¸�̧É«́¡�rÅ�¥�°��¼oÁ�¸É¥ª�µ�Â¨³«́¡�r¦µ��́��·�¥­�µ�
Ä�oÅ¤n�¦��́�� �¼o�´��Î�µ�¹��Î�µ¤µ«́¡�r�̧É�́��´�·Ã�¥¦µ��́��·�­�µ�¤µÄ®o�¼oÁ�¸É¥ª�µ�Á�}��¼o¡·�µ¦�µ
ªnµ«́¡�r¦µ��́��·�¥­�µ��́��¨nµª� ­µ¤µ¦�Ä®o�ªµ¤®¤µ¥Á�̧¥�Á�̧¥��́�¤Ã��́«�rÄ�£µ¬µ°́��§¬
�̧ÉÁ�}��ªµ¤®¤µ¥Á�¡µ³Á¦ºÉ°��µ¦�¦ª��n°¤Ä��´�¦Á¦º°Á�·��³Á¨®¦º°Á�}��ªµ¤®¤µ¥�̧É­°��¨o°�
�µ¤¤Ã��́«�rÁ�¡µ³�́Ê�� Ç� Å�o®¦º°Å¤n� ®¦º°�¼oÁ�¸É¥ª�µ�¤¸�o°�́�Â¥o�Ä�Á�̧É¥ª�́�«́¡�r�̧É�́��´�·Ã�¥�°�
¦µ��́��·�¥­�µ�«́¡�r�́Ê��Ç�®¦º°Å¤n����¹É��µ��µ¦Á�¦̧¥�Á�̧¥��¡�ªnµ�­nª�®�¹É��°�¤Ã��́«�r�nµ��Ç
¤¸«́¡�r¦µ��́��·�­�µ��¦��́��́�«́¡�rÅ�¥�°��¼oÁ�¸É¥ª�µ�� � � Â¨³¤¸¤Ã��́«�r°̧�­nª�®�¹É��̧É¤¸Á¡¸¥�
�Î�µ�¦³­¤�µ��Î�µ�°�«́¡�r� ��Î�µ�µ�­nª��°�«́¡�r�� �́��´�·Ã�¥¦µ��́��·�¥­�µ�� ®¦º°¤¸�µ¦
�́��´�·Ã�¥¦µ��́��·�­�µ�Â¥��Î�µ�́�� �Î�µÄ®oÅ�o�Î�µ�¹É�¦ª¤Á�}�«́¡�rÂ¨oª°µ��¦��́�«́¡�rÅ�¥�°��¼o
Á�¸É¥ª�µ��®¦º°�¦��́�Á¡¸¥��µ��Î�µ���µ�­nª����°�«́¡�r�̧ÉÁ�}��Î�µ�¦³­¤�®¦º°Å¤n�¦��́�Á¨¥����¼o�´��
�Î�µÅ�o�Î�µ«́¡�r�̧ÉÁ�}��{�®µ�́��¨nµª� ¤µÁ­�°Ä®o�¼oÁ�¸É¥ª�µ�¡·�µ¦�µÁ¡·É¤Á�·¤� Â¨³Ä��µ��¦�¸�Î�µÄ®o
Å�o«́¡�r£µ¬µÅ�¥Ã�¥�¼oÁ�¸É¥ª�µ�Á¡·É¤Á�·¤�¹Ê�¤µ

� �

°�¹É�� �»�� Ç� «́¡�r£µ¬µÅ�¥Á�̧¥�Á�̧¥��̧É�́�Á¨º°�¤µ�µ¤Á���r�̧É�¨nµª¤µ�̧Ê� � �¼o�
�´��Î�µÅ�o¦³�»�¹�Â®¨n��̧É¤µ�°�«́¡�r£µ¬µÅ�¥�́Ê�� Ç� Åªo�oª¥� �¹É��µ�«́¡�r¡�Ä�Â®¨n��o°¤¼¨¤µ��ªnµ
®�¹É�Â®¨n���Ä�o«́¡�r£µ¬µÅ�¥�Î�µÁ�̧¥ª�́��

• �Î�µ�·¥µ¤� �'HILQLWLRQ�� Å�oÂ�n� �Î�µ°�·�µ¥¤Ã��́«�r� Ã�¥�µ¦Ä®o¦µ¥¨³Á°̧¥��̧ÉÁ�}�
�»�¨´�¬�³­Î�µ�́��̧É­ºÉ°�¹��ªµ¤®¤µ¥�°�¤Ã��́«�r�́Ê�� Ç� � � � �¨nµªÅ�oªnµ� �Î�µ�·¥µ¤Á�}�­nª��̧ÉÁ�ºÉ°¤�
Ã¥�«́¡�r�́�¤Ã��́«�rÄ�¦³��¤Ã��́«�r®�¹É��Ç���6DJHU�����������

Ä�Á°�­µ¦�°�� ,62������ Å�o�Î�µ®���ªµ¤®¤µ¥�°��Î�µ�·¥µ¤Åªoªnµ� Á�}��o°
�ªµ¤�̧É­µ¤µ¦�°�·�µ¥�¹��»�¨´�¬�³�̧ÉÂ���nµ��́��°�¤Ã��́«�r®�¹É��µ�¤Ã��́«�r°ºÉ�� Ç� £µ¥Ä�
¦³��¤Ã��́«�r­´¤¡´��r¦³��®�¹É��Ç���3HDUVRQ�����������

�µ¦°�·�µ¥�ªµ¤®¤µ¥�°��Î�µÄ�¡��µ�»�¦¤®¦º°­µ¦�»�¦¤Ã�¥�́ÉªÅ�� �³
°�·�µ¥¤Ã��́«�r°¥nµ��ªoµ�� Ç� � Â¨³Á�o�Ä®o�o°¤¼¨�oµ�Åª¥µ�¦�rÁ¡ºÉ°Â­���¹�®�oµ�̧É�°�«́¡�r®¦º°�Î�µ
�̧É¤¸Â���nµ��́�Å�� � � ­nª��Î�µ�·¥µ¤Á�¡µ³�oµ��°��µ¦�¦³¤ª¨«́¡�r� �³°�·�µ¥«́¡�rÁ�¡µ³ª·�µ
�ªµ¤¦¼o­µ�µ®�¹É�� Ç� � Ã�¥¤¸¡ºÊ��µ��ªµ¤Á�oµÄ��µ�¦³��¤Ã��́«�r­´¤¡´��r�°��ªµ¤¦¼o­µ�µª·�µ�́Ê�
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� �

�¼o��́�Î�µÅ¤nÅ�oÂ­���¹�¨Î�µ�´��´Ê��°��µ¦Á¨º°�«´¡�r£µ¬µÅ�¥�°�Â�n¨³«´¡�rÃ�¥¨³Á°¸¥�� Â�n�Î�µ«´¡�r�¸É¡��´Ê�®¤�Ä�Â�n¨³¤Ã��

�«́�r� ¦ª¤�´Ê�«´¡�r�¸ÉÅ�o�µ��´Ê��°��µ¦¡·�µ¦�µÁ�¦¸¥�Á�¸¥�«´¡�r¦µ��´��·�¥­�µ��´�«´¡�r�°��¼oÁ�¸É¥ª�µ�Â¨³�µ¦¡·�µ¦�µ�n°¤µ
Ã�¥�¼oÁ�¸É¥ª�µ����¤µÁ­�°ÅªoÄ��´��¹��o°¤¼¨«´¡�rÁ�ºÊ°��o���£µ���ª����



��

Á�}�­Î�µ�́�� �µ¦°�·�µ¥«́¡�rÁ�¡µ³Ä��¦³¤ª¨«́¡�r�³­³�o°�Ä®oÁ®È��¹��Î�µÂ®�n�Ä�¨Î�µ�́��´Ê�
�&ODVV��Â¨³¨Î�µ�́��́Ê���+LHUDUFK\���°�¤Ã��́«�r���̧ÉÂ���̧É�oª¥«́¡�r��Ä�Á�¦º°�nµ¥¤Ã��́«�r­´¤¡´��r
�°��µ��̧Ê�¡��µ�»�¦¤Ã�¥�́ÉªÅ�¤´�Â­��Åª¡��r��6\QRQ\P���́Ê�®¤��°��Î�µ��¹É�Á�}��Î�µ�nµ��Ç��̧É¤¸
�ªµ¤®¤µ¥Á®¨ºÉ°¤¨ÎÊ�µ�µ�Á�̧É¥ª�́�� Á¡ºÉ°«¹�¬µ�ªµ¤®¤µ¥�µ��»�¨´�¬�³�̧ÉÅª¡��r�nµ�� Ç� ¤¸¦nª¤
�́�� Â�n� vÅª¡��rw� Ä��¦³¤ª¨«́¡�r� ®¤µ¥�¹��Î�µ®¦º°«́¡�r�̧É¤¸¦¼�Â��Á�̧¥�Á�̧¥��́�� �(TXLYDOHQW
)RUP���̧É®¤µ¥�¹�¤Ã��́«�rÁ�̧¥ª�́�®¦º°Ä�oÂ��¤Ã��́«�rÁ�̧¥ª�́�Å�o

� �

��6DJHU��������������

�Î�µ�·¥µ¤°µ�Â�n�°°�Á�}�� �� �¦³Á£�� Ã�¥�Î�µ�·¥µ¤�¦³Á£�Â¦�� �º°� ,QWHUQDO
'HILQLWLRQ� �¹É�Á�}��Î�µ�·¥µ¤�̧É�Î�µÁ°µ�»�¨´�¬�³Ä�¤Ã��́«�r�̧É°¥¼nÄ�¨Î�µ�́��´Ê�� �&ODVV�� �̧É­¼��ªnµ
Á¡¸¥�����́Ê���°�¨Î�µ�́��́Ê���+LHUDUFKDO�2UGHU��®�¹É��Ç���Â¨oª�Î�µ¤µ��ª�Á�oµ�́��»�¨´�¬�³Á�¡µ³
�°�¤Ã��́«�r�̧É�³°�·�µ¥�¹��́Ê�� �3HDUVRQ�� ������ ������� � � � ®¦º°°µ�Á�}�Á¡¸¥��µ¦�¨nµª�¹��»��
¨´�¬�³�nµ��Ç��°�¤Ã��́«�r®�¹É��Ç��&DEU(�����������������Î�µ�·¥µ¤�¦³Á£��̧É­°���º°�([WHUQDO
'HILQLWLRQ� �¹É�Á�}��Î�µ�·¥µ¤�̧ÉÂ��Â��­·É��nµ�� Ç� �̧É¤Ã��́«�r®�¹É�� Ç� �o°��µ¦­ºÉ°�¹�� �&DEU(�� �����
����

�µ¦Á�̧¥��Î�µ�·¥µ¤�̧É�̧�µ¤Á���r�°�� &DEU(� ������� �º°� �o°�°�·�µ¥¤Ã��́«�r
Â¨³Â­��Ä®oÁ®È��ªµ¤Â���nµ��°�¤Ã��́«�r®�¹É��́�¤Ã��́«�r°ºÉ�� Ã�¥­³�o°�Ä®oÁ®È��¹�¤·�·¤Ã��́«�r
­´¤¡´��r�°�­µ�µª·�µÂ¨³�Î�µÂ®�n��°�¤Ã��́«�rÄ�Á�¦º°�nµ¥¤Ã��́«�r­´¤¡´��r� � � ­nª�Ä��oµ��µ¦Ä�o
�µ�� �Î�µ�·¥µ¤�̧É�̧�o°�Á®¤µ³­¤�́�­µ�µª·�µ�ªµ¤¦¼oÂ¨³ª́��»�¦³­��r�µ¦Ä�o�µ�� �o°�Á­�°�»��
¨´�¬�³�̧É­Î�µ�́��nµ��Ç�­°��¨o°��́�¦³��¤Ã��́«�r­´¤¡´��r����°��µ��̧Ê��Î�µ�·¥µ¤�o°�¤¸¦¼�Â���̧É
Á�}�¤µ�¦�µ�� Ä�o£µ¬µ�̧ÉÁ�oµÄ��nµ¥Á®¤µ³­¤�́��¨»n¤Á�jµ®¤µ¥� Â¨³�ª¦�¼�Á�}��¦³Ã¥�Á�̧¥ª� �̧É¤¸
Ã�¦�­¦oµ��¦³Ã¥�Å¤n­¨´��´��o°��Å¤nÁ�̧¥�ª�Å�ª�¤µ�Å¤nÄ�o¦¼��Î�µ®¦º°�¦³Ã¥���·Á­����Î�µªnµ� vQRWw
�Î�µ®�oµ�� � Â¨³Å¤n¤¸�µ¦�¥µ¥�ªµ¤�̧ÉÁ¡·É¤Á�oµ¤µÃ�¥Å¤n�Î�µÁ�}�� � � �°��µ��̧Ê� �Î�µÂ¦��°��o°�ªµ¤
�·¥µ¤�o°�¤¸��·��°��Î�µ�µ�Åª¥µ�¦�rÁ®¤º°��́��°�«́¡�r��(QWU\�7HUP�®¦º°�+HDG�7HUP��Â¨³Ä®o
�ªµ¤®¤µ¥Á�ºÉ°¤Ã¥��́�«́¡�r��&DEU(������������

�µ¦Á¦̧¥�Á¦̧¥��Î�µ�·¥µ¤Ä��µ¦�́��¹��o°¤¼¨«́¡�rÁ¦ºÉ°��µ¦�¦ª��n°¤Ä��´�¦�̧Ê� �¼o
�´��Î�µÅ�oÄ�oÁ���r�µ¦Á�̧¥��Î�µ�·¥µ¤�°�� �&DEU(�� ������ �́��̧É�¨nµª¤µ� Ã�¥¤¸Â®¨n��o°¤¼¨�nµ�� Ç
�µ¤¨Î�µ�́���́��̧Ê

��������������������������������������������������
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��¨´�Å��¼Á�·�°¦¦��¸É���
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- �¦·���°�«́¡�r� Ã�¥Á�¡µ³�¦·���̧ÉÄ®o�Î�µ�·¥µ¤®¦º°�ªµ¤®¤µ¥�°�«́¡�r
�'HILQLQJ� &RQWH[W�� �¹É�Å�o�o�®µÂ¨³�Î�µ¤µÄ­nÅªoÄ��́��¹��o°¤¼¨«́¡�rÁ�ºÊ°��o�Â¨oª� � � �́Ê��̧Ê� �Î�µ�·¥µ¤
Ä��¦·��­µ¤µ¦�Â�n�°°�Á�}�� �� ¦¼�Â��� �́Ê�Â�n� ��� �Î�µ�·¥µ¤Á�È¤¦¼�Â��� �)RUPDO� 'HILQLWLRQ�� �¹É�
�¦³�°��oª¥�o°¤¼¨���°¥nµ���º°���«́¡�r���¨Î�µ�́��´Ê���&ODVV���̧É«́¡�r°¥¼n� ��Â¨³�»�¨´�¬�³¦nª¤®¦º°
Â���nµ��°�«́¡�r�́�«́¡�r°ºÉ�Ä�¨Î�µ�´Ê�Á�̧¥ª�́��������Î�µ�·¥µ¤�¦¹É�¦¼�Â����6HPL�IRUPDO�'HILQLWLRQ�
�¹É��¦³�°��oª¥«́¡�rÂ¨³�»�¨´�¬�³�nµ��Ç��°�«́¡�r���Â¨³�����Î�µ�·¥µ¤Å¤n¤¸¦¼�Â����1RQ�IRUPDO
'HILQLWLRQ�� �¹É��¦³�°��oª¥«́¡�rÂ¨³�Î�µ®¦º°ª¨¸�̧É¤¸�ªµ¤®¤µ¥Ä�¨oÁ�̧¥��́�«́¡�r®¦º°�°��¹��»�
¨´�¬�³�̧ÉÁ�n�®¦º°­Î�µ�́��µ�°¥nµ�Á�nµ�́Ê���7ULPEOH��°oµ��¹�Ä��3HDUVRQ����������������������Î�µ�
�·¥µ¤�̧É¡�Ä��¦·���°��¨´��o°¤¼¨Á¦ºÉ°��µ¦�¦ª��n°¤Ä��´�¦Á¦º°Á�·��³Á¨¤´�Á�}��Î�µ�·¥µ¤�¦¹É�¦¼�
Â��Â¨³Å¤n¤¸¦¼�Â��� �Î�µÄ®o�o°�°µ«́¥�o°¤¼¨Á­¦·¤�µ��o°¤¼¨°oµ�°·�°�·�µ¥«́¡�r� ¦ª¤�́Ê�°oµ�°·�¤Ã��
�́«�rÁ�¦º°�nµ¥­´¤¡´��r�̧É­¦oµ�Åªo

- �o°¤¼¨°oµ�°·�°�·�µ¥«́¡�rÄ��́��¹��o°¤¼¨«́¡�rÁ�ºÊ°��o�� Ä��¦�¸�̧É�¦·���°�
«́¡�rÅ¤n¤¸�µ¦°�·�µ¥�ªµ¤®¤µ¥�°�«́¡�r� �¤Ã��́«�r�� � ®¦º°¤¸�µ¦°�·�µ¥�ªµ¤®¤µ¥Å¤nÁ¡¸¥�¡°
®¦º°Å¤n­¤�¼¦�r

- °¦¦�¨´�¬�r°�·�µ¥«́¡�rÄ��́��¹��o°¤¼¨«́¡�rÁ�ºÊ°��o���̧ÉÁ�}��µ¦­¦»��ªµ¤�
®¤µ¥�°�«́¡�r�µ��¦·��Â¨³�o°¤¼¨°oµ�°·�°�·�µ¥«́¡�r� � � °¦¦�¨´�¬�r�̧Ê� Á�}�¡ºÊ��µ�­Î�µ�́�Ä��µ¦
Á�̧¥��Î�µ�·¥µ¤�Á¡¦µ³Á�}��o°¤¼¨�̧É�¨´É��¦°�¤µ�µ��¦·��Â¨³�o°¤¼¨°oµ�°·�°�·�µ¥«́¡�r�́Ê�®�¹É�Â¨oª

- ¦³��¤Ã��́«�r­´¤¡´��r� �̧É�¦³�°��oª¥�¤·�·¤Ã��́«�r­´¤¡´��r� Á�¦º°�nµ¥¤Ã��
�́«�r­´¤¡´��r�Â¨³Á�¦º°�nµ¥¤Ã��́«�r­´¤¡´��r¥n°¥

- �¼oÁ�¸É¥ª�µ�� �̧É�³Ä®o�Î�µ°�·�µ¥Á¡·É¤Á�·¤� � ¦ª¤�́Ê��¦ª�­°��ªµ¤®¤µ¥�°�
�Î�µ�·¥µ¤Â¨³°µ�Â�oÅ��Î�µ�·¥µ¤Ä��́Ê�­»��oµ¥°̧��¦́Ê�

�°��µ��̧Ê� �¼o�´��Î�µ¥́��Î�µ�¹��¹�®¨´��µ¦Á�̧¥��Î�µ�·¥µ¤�°�� 6DJHU� ������� ���
���� Ã�¥¡¥µ¥µ¤Á¦̧¥�Á¦̧¥��·¥µ¤Ä��́��¹��o°¤¼¨«́¡�rÄ®o¤¸Á�ºÊ°®µ�̧ÉÁ�}��µ¦ª·Á�¦µ³®r� �$QDO\VLV�
Â¨³�µ¦­´�Á�¦µ³®r� �6\QWKHVLV�� Ã�¥�µ¦�¦¦¥µ¥Â��Â��Â¨³Â­���¹��ªµ¤­´¤¡´��r� Á�}�­Î�µ�́�
Â¨³�µ��¦́Ê�°µ�¤¸�µ¦¥��́ª°¥nµ�®¦º°�¥µ¥�ªµ¤� �'HQRWDWLRQ�� � � � Ã�¥�Î�µ�·¥µ¤�³�o°�¤¸£µ¬µ�̧É
�¦³�´�Â¨³Á�}��µ��µ¦�Á¡ºÉ°Ä®o�Î�µ�ªµ¤Á�oµÄ�Å�o�nµ¥Â¨³­µ¤µ¦�Ä�o°oµ�°·�Å�o



��

°�¹É�� «́¡�r�µ��Î�µÄ�Á¦ºÉ°��µ¦�¦ª��n°¤Ä��´�¦Á¦º°Á�·��³Á¨�̧Ê� °oµ�°·�°·��¹�¤Ã��
�́«�r�̧ÉÁ�}��ªµ¤¦¼o�µ�ª·�¥µ«µ­�¦rÂ¨³Á��Ã�Ã¨¥̧�̧ÉÁ�}��̧É¦¼o�´��»o�Á�¥Â¨³¤¸�µ¦Ä®o�Î�µ�·¥µ¤Åªo�̧°¥¼n
Â¨oª� Ã�¥Á�¡µ³�̧É¡�Ä��o°¤¼¨°oµ�°·�°�·�µ¥«́¡�r� �̧ÉÁ�}�¡��µ�»�¦¤� ­µ¦�»�¦¤� ®¦º°¦µ¥�µ¦�Î�µ�
«́¡�rÁ�¡µ³�µ��nµ��Ç����́ª°¥nµ�Á�n���Î�µªnµ�FRUURVLRQ���FKHPLFDO�FRPSRVLWLRQ���®¦º°�SURSHOOHU
VKDIW�Á�}��o����«́¡�rÁ®¨nµ�̧ÊÅ¤nÅ�o¤¸�ªµ¤®¤µ¥Â���nµ�Å�Á¤ºÉ°¤µ°¥¼nÄ�Á¦ºÉ°��̧ÉÁ�}��ªµ¤¦¼oÁ�¡µ³�°�
�µ¦�¦³¤ª¨«́¡�r�̧Ê� � � �́��́Ê�� �¼o�´��Î�µ�¹�Ä®o�ªµ¤­Î�µ�́��́��Î�µ�·¥µ¤�̧É¤¸°¥¼nÂ¨oª�°�«́¡�rÁ®¨nµ�̧Ê� �́��̧É
6DJHU� ������� Å�oÄ®oÁ���r�µ¦Ä�o�Î�µ�·¥µ¤�̧É¤¸°¥¼nÂ¨oª� Á¤ºÉ°«́¡�r�́Ê�Á�}�ª́��»� ª·�¸�µ¦� ®¦º°�»�­¤�́�·
�̧ÉÁ�̧É¥ª�́�ª·�¥µ«µ­�¦rÂ¨³Á��Ã�Ã¨¥̧�̧ÉÁ�}��̧É¦¼o�´�Â¨³¤¸�µ¦�·¥µ¤®¦º°�Î�µ®��Á�}�¤µ�¦�µ�°¥¼n
Â¨oª��6DJHU����������

�¼o�´��Î�µ�¦³¤ª¨«́¡�rÅ�o�Î�µÁ­�°�Î�µ�·¥µ¤Á�}�£µ¬µÅ�¥� Á�ºÉ°��µ��¨»n¤Á�jµ�
®¤µ¥�°��¦³¤ª¨«́¡�r�̧Ê� Á�}��¼o��·�́�·�µ��¦ª��n°¤Ä��´�¦Á¦º°Á�·��³Á¨�̧ÉÄ�o£µ¬µÅ�¥Ä��µ¦­ºÉ°�
­µ¦Á�}�®¨´�� ®¦º°Á�}��»�¨µ�¦�̧ÉÁ�̧É¥ª�o°��́��µ¦�¦ª��n°¤Ä��´�¦Á¦º°Á�·��³Á¨�̧É�o°�­ºÉ°­µ¦�́��¼o�̧É
¤¸�ªµ¤¦¼o�oµ�£µ¬µ°́��§¬Å¤nÁ¡¸¥�¡°®¦º°Å¤n¤¸Á¨¥

• «́¡�r°oµ�°·�� �&URVV� 5HIHUHQFH�� Å�oÂ�n� «́¡�r�̧É¤¸�ªµ¤­´¤¡´��r°oµ�°·��́�Å�o�́�
«́¡�r®¨´�� �(QWU\� 7HUP�� Ã�¥�nª¥°�·�µ¥¤Ã��́«�r�°�«́¡�r®¨´�� �Î�µÄ®oÁ�oµÄ��¹��ªµ¤­´¤¡´��r�°�
«́¡�r®¨´��́�¤Ã��́«�r°ºÉ�� Ç� Ä�¦³��¤Ã��́«�r­´¤¡´��r�°�­µ�µª·�µÁ¦ºÉ°�®�¹É�� � � ®¦º°�nª¥Á¡·É¤�¦³�
­·��·£µ¡�µ¦Ä�o�µ��°�«́¡�r®¨´�Â¨³�µ�Á¨º°��°��µ¦Ä�o«́¡�r°oµ�°·�Ä�­µ�µÁ�¡µ³Á¦ºÉ°�� � � «́¡�r�
°oµ�°·�� °µ�Á�}�Å�o�́Ê��Î�µ¡o°��ªµ¤®¤µ¥� �6\QRQ\P�� � �Î�µ�̧É¤¸�ªµ¤®¤µ¥�¦��oµ¤�́�� �$QWRQ\P� �
Â¨³�Î�µ�̧É¤¸¨Î�µ�́��´Ê�­¼��ªnµ®¦º°�ÎÉ�µ�ªnµ��6XSHURUGLQDWH�®¦º°�6XERUGLQDWH����®¦º°�Î�µ°ºÉ��Ç��Á�n���Î�µ
�̧ÉÁ�¥Ä�oÄ�°�̧��®¦º°¦¼��Î�µÁ�nµ��2EVROHWH�®¦º°�'HSUHFDWLRQ�����&DEU(����������������

Ä��́��¹��o°¤¼¨«́¡�rÁ¦ºÉ°��µ¦�¦ª��n°¤Ä��´�¦Á¦º°Á�·��³Á¨Ä��̧É�̧Ê� «́¡�r°oµ�°·�
Å�oÂ�n� «́¡�r�̧É°¥¼nÄ�Á�¦º°�nµ¥¤Ã��́«�r­´¤¡´��rÂ¨³¤¸�ªµ¤­´¤¡´��rÁ�}��¼n®¦º°Á�}��¨»n¤Á�̧¥ª�́�«́¡�r�
®¨´�� �(QWU\�� Ã�¥�ªµ¤­´¤¡´��r�́��¨nµª°µ�Á�}�� «́¡�r�̧É¤¸�ªµ¤®¤µ¥�¦��oµ¤�́�� ®¦º°¤¸�»��
¨´�¬�³Á�¡µ³�̧É­Î�µ�́�Á®¤º°��́��� ��́Ê��̧Ê� «́¡�r�̧É¤¸�ªµ¤­´¤¡´��r°oµ�°·��́�Å�o�̧Ê� ­´�Á��Å�oªnµ¤´��³¤¸
­nª��°��Î�µÂ��®¦º°�Î�µ­»��oµ¥�°��Î�µ�¦³­¤Á®¤º°��́�� Á�n�� FROG� VWUDLJKWHQLQJ� �́�� KRW
VWUDLJKWHQLQJ�Á�}��o�
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�Ä�Â��£¼¤·�¸É����Á�¦º°�nµ¥¤Ã��´«�r­´¤¡´��r����¼o�´��Î�µÅ�oÂ­��Ä®oÁ®È��¹�«´¡�r°oµ�°·��´��Ã�¥�µ¦Ä®oÁ­o��¦°�¦°�«´¡�r¤µ�¦³���·�

�´���¥�Áªo��ªµ¤­´¤¡´��r°oµ�°·��´��°�«´¡�rÂ¥�Å�oÁ�}��¼nÄ�¤·�·�¸É�'��Â¨³�'��
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• ®¤ª�Á¦ºÉ°���6XEMHFW� )LHOG�� Å�oÂ�n��µ¦Â­���¹�¨Î�µ�́��´Ê�� �&ODVV�� �nµ�� Ç� �°�
«́¡�r®¨´�ªnµÁ�̧É¥ª�o°��́�¤·�·®¦º°Á¦ºÉ°�Ä��oµ��Á�n���Î�µªnµ�vEXLOW�XS�ZHOGLQJw�Á�}�Á¦ºÉ°��°��µ¦Á�ºÉ°¤
�º°�vZHOGLQJw��¹É�°¥¼nÄ�¤·�·�°��µ¦�n°¤Ä��´�¦��º°�vUHSDLULQJ�RI�SURSHOOHUw�Á�}��o�����́Ê��̧Ê�®¤ª�
Á¦ºÉ°�Á�}��µ¦°oµ�°·��¹�¦³��¤Ã��́«�r­´¤¡´��r� Ã�¥Á�}��µ¦­¦»��j°¤¼¨�µ�¤·�·¤Ã��́«�r­´¤¡´��rÂ¨³
¤Ã��́«�r­´¤¡´��r�°�«́¡�r�µ��́��¹��o°¤¼¨«́¡�rÁ�ºÊ°��o�����́��́ª°¥nµ��n°Å��̧Ê

SURSHOOHU��!�UHSDLULQJ�y!�ZHOGLQJ��!�EXLOW�XS�ZHOGLQJ

�«́¡�r®¨´��Å�oÂ�n�EXLOW�XS�ZHOGLQJ��̧ÉÁ�}��́ª®�́�­º°Á°�Â¨³Á­o�®�µ�

• ®¤µ¥Á®�»� �1RWH�� Å�oÂ�n� �o°¤¼¨°�·�µ¥«́¡�rÁ¡·É¤Á�·¤�̧É�°�Á®�º°�µ��Î�µ�·¥µ¤
®¦º°Á�}��o°¤¼¨Á¡·É¤Á�·¤Á�̧É¥ª�́�«́¡�r£µ¬µÅ�¥Á�̧¥�Á�̧¥�� ®¦º°�o°¤¼¨°ºÉ�� Ç� �̧ÉÁ�̧É¥ª�́�«́¡�r®¨´��̧É�¼o�
�¦³¤ª¨«́¡�rÁ®È�ªnµ�Î�µÁ�}��o°��¨nµª�¹�Á¡ºÉ°�¦³­·��·£µ¡�°��µ¦�Î�µ«́¡�rÅ�Ä�o�n°Å�

�o°¤¼¨®́ª�o°�nµ�� Ç� �°��µ¦�́��¹��o°¤¼¨«́¡�r�̧É�¨nµª¤µ�̧Ê� �Î�µ¤µÁ­�°Â¥�Â�n¨³
�¦³Á£�¨�Ä��n°��nµ��Ç���́��́ª°¥nµ�Ã�¦�­¦oµ��µ¦µ��́��¹��o°¤¼¨«́¡�r��n°Å��̧Ê

�µ¦µ��̧É�����µ¦µ��µ¦�́��¹��o°¤¼¨«́¡�r

«¡́�r£µ¬µ°´��§¬ ¦®´­ Î̈�µ�´��¸É

«´¡�rÅ�¥�>Â® n̈��¸É¤µ@

®¤ª�Á¦ºÉ°�

� »̈n¤Åª¥µ�¦�r

Åª¡��r
�Î�µ�·¥µ¤

�¦·���>�ºÉ°�o°¤¼¨@

�Î�µ°oµ�°·�
¦¼�£µ¡�¦³�°����oµ¤¸�

®¤µ¥Á®�»

�́��¹��o°¤¼¨«́¡�r����«́¡�r�Â­��ÅªoÄ�£µ���ª���
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���¸É���
��­¦»�

Ä���­»��oµ¥�̧Ê� �³�¨nµª�¹��́Ê��°����ª��́Ê�®¨µ¥�n°�µ��µ¦�¦³¤ª¨«́¡�rÄ�
���̧É� �� � Å�oÂ�n� �µ¦�Î�µÁ­�°�µ�� �µ¦�¦ª�­°�� Â¨³�µ¦Â�o�{�®µ� �µ¤®¨´�Á���r�°�� �&DEU(�
���������¦ª¤�́Ê��¨nµª�¹��o°�Î�µ�́��̧É¡�Ä��́Ê��°��nµ��Ç��°��µ¦�¦³¤ª¨«́¡�r����µ¦¡·­¼��r­¤¤»�·�
�µ��°��µ¦�¦³¤ª¨«́¡�rÁ¦ºÉ°��µ¦�¦ª��n°¤Ä��´�¦Á¦º°Á�·��³Á¨� � � Â¨³�o°�ª¦�Î�µ�¹��̧É�¼o�´��Î�µÁ®È�
ªnµ�³Á�}��¦³Ã¥��rÄ��µ¦�¦³¤ª¨«́¡�rÄ�ª·�µ�ªµ¤¦¼oÁ¦ºÉ°��µ¦�¦ª��n°¤Ä��´�¦Á¦º°Á�·��³Á¨� ®¦º°
Ä��µ¦�¦³¤ª¨«́¡�r­µ�µª·�µ�ªµ¤¦¼o°ºÉ��Ç

�µ¦�Î�µÁ­�°�¦³¤ª¨«´¡�r

&DEU(� ������� Å�oÂ�n��µ��¦³¤ª¨«́¡�r­Î�µ®¦́��µ¦�Î�µÁ­�°°°�Á�}�� �� �¦³Á£�
Á¦̧¥��µ¤¨Î�µ�́��́Ê��°��µ¦�¦³¤ª¨«́¡�r��º°��́��¹��o°¤¼¨«́¡�rÁ�ºÊ°��o���́��¹��o°¤¼¨«́¡�r�¦nµ�¦µ¥�
�µ��µ¦�¦³¤ª¨«́¡�r�Â¨³¦µ¥�µ��µ¦�¦³¤ª¨«́¡�r��́�­¤�¼¦�r��&DEU(������������

Ä��µ¦�¦³¤ª¨«́¡�r�°�­µ¦�·¡��r��́��̧Ê� �́��¹��o°¤¼¨«́¡�rÁ�ºÊ°��o�� Å�o�Î�µÁ­�°
ÅªoÄ�£µ���ª�� �� � � Â¨³�́��¹��o°¤¼¨«́¡�r� Å�o�Î�µÁ­�°ÅªoÄ�£µ���ª�� �� � � � ­nª�¦nµ�¦µ¥�µ��µ¦
�¦³¤ª¨«́¡�r�¹É�Á�}�¡ºÊ��µ��o°¤¼¨�°�¦µ¥�µ���́�­¤�¼¦�r�n°Å��́Ê��Å¤nÅ�o�Î�µ¤µÁ­�°Ä��̧É�̧Ê���Ã�¥
Å�o�¦³¥»��r�µ¦�Î�µÁ­�°¦µ¥�µ��µ¦�¦³¤ª¨«́¡�r��́�­¤�¼¦�r� �¨nµª�º°� Ä®o¤¸�o°¤¼¨Á¡·É¤Á�·¤­nª�
�nµ�� Ç� �°�¦µ¥�µ�¤µ°¥¼n¦ª¤�́�­nª��°��́��¹��o°¤¼¨«́¡�rÄ�£µ���ª�� �� � � � �o°¤¼¨Á¡·É¤Á�·¤Á®¨nµ
�́Ê�� Å�oÂ�n� ���Î�µÁ¦ºÉ°��µ¦�¦ª��n°¤Ä��´�¦Á¦º°Á�·��³Á¨� ­´�¨´�¬�r�̧ÉÄ�oÄ��́��¹��o°¤¼¨«́¡�r� Â¨³
�́��̧�Î�µ«́¡�r� � � ­nª��o°¤¼¨°ºÉ�� Ç� �̧É�ª¦¤¸Ä�¦µ¥�µ���́�­¤�¼¦�r� �)LQDO� 'RFXPHQW�� �́��̧É� &DEU(

������� Å�oÄ®oÁ�}�Á���rÅªo� �º°� ®́ª�o°�µ¦�¦³¤ª¨«́¡�r� �ºÉ°�¼o¦nª¤�µ��µ¦�¦³¤ª¨«́¡�r� ­µ¦�́�
¤Ã��́«�r­´¤¡´��r�Â¨³�o°¤¼¨°oµ�°·���&DEU(��������������¼o�´��Î�µÅ�o�Î�µÁ­�°Åªo�¦��oª��Á¡¸¥�Â�nÅ¤n
Å�o°¥¼nÄ�£µ���ª������¼­µ¦�́��°�­µ¦�·¡��r�

�µ¦�¦ª�­°��¦³¤ª¨«´¡�r

Á¤ºÉ°Á­¦È�­·Ê��¦³�ª��µ¦�¦³¤ª¨«́¡�r��Å�o�¨·��¨Á�}��́��¹��o°¤¼¨«́¡�r¡¦o°¤
�o°¤¼¨Á¡·É¤Á�·¤­nª�°ºÉ�� Ç� �́Ê�� Ä��́Ê��°��n°¤µ�¹�Á�}��µ¦�¦ª�­°��¦³¤ª¨«́¡�rÃ�¥¦ª¤� � � �µ¤
®¨´�Á���r�°��&DEU(���������́Ê��°��µ¦�¦ª�­°��¦³�°��oª¥�¼o�¦ª�­°�����¨»n¤��º°��¼o�¦ª��



��

­°��̧ÉÁ�}��¼oÁ�¸É¥ª�µ�­µ�µÁ�¡µ³Á¦ºÉ°��̧É�Î�µ�µ¦�¦³¤ª¨«́¡�r� Â¨³�¼o�¦ª�­°��̧ÉÁ�}��¼oÁ�¸É¥ª�µ�
�oµ�«́¡�ª·�¥µ��&DEU(������������

­Î�µ®¦́��µ¦�¦³¤ª¨«́¡�rÁ¦ºÉ°��µ¦�¦ª��n°¤Ä��´�¦Á¦º°Á�·��³Á¨�̧Ê� �¼o�´��Î�µÅ�o
�¦¹�¬µ�¼oÁ�¸É¥ª�µ�Á¦ºÉ°��µ¦�¦ª��n°¤Ä��´�¦Á¦º°Á�·��³Á¨¤µÃ�¥�¨°�� Á¦·É¤�́Ê�Â�n�µ¦­¦oµ��¨´��o°�
¤¼¨� ¦³��¤Ã��́«�r­´¤¡´��r� �́��¹��o°¤¼¨Á�ºÊ°��o�� ��­Î�µÁ¦È�Á�}��́��¹��o°¤¼¨«́¡�r� � � Á¡ºÉ°Ä®oÁ�oµÄ�
Á�ºÊ°®µÁ¦ºÉ°��̧É�Î�µ�µ¦�¦³¤ª¨«́¡�rÂ¨³Å�o�o°¤¼¨�nµ�� Ç� �̧ÉÁ�̧É¥ª�o°�Ä�Â�n¨³�́Ê��°��¦��oª�­¤�¼¦�r
Â¨³�¼��o°�­°��¨o°��́�

­nª��µ¦�¦ª�­°��µ��¦³¤ª¨«́¡�r�́Ê�®¤�Ã�¥�¼oÁ�¸É¥ª�µ��oµ�«́¡�ª·�¥µ� Á�}�
Å��µ¤�́Ê��°��µ¦�´��Î�µ¦µ¥�µ�­µ¦�·¡��r�̧É�¦³�°��oª¥°µ�µ¦¥r�̧É�¦¹�¬µÃ�¦��µ¦�¦³¤ª¨«́¡�r
�̧Ê� �̧É¤¸�ªµ¤Á�¸É¥ª�µ��oµ�«́¡�ª·�¥µÂ¨³�µ¦�¦³¤ª¨«́¡�r� ¦ª¤�́Ê��oµ�£µ¬µ«µ­�¦r�¹É�Á�}�¡ºÊ��
�µ�­Î�µ�́�Ä�Á¦ºÉ°�«́¡�ª·�¥µ� � � �̧ÉÅ�oÄ®o�ªµ¤°�»Á�¦µ³®r�¦ª�­°��µ��¦³¤ª¨«́¡�rÁ¦ºÉ°��µ¦�¦ª�
�n°¤Ä��´�¦Á¦º°Á�·��³Á¨��́Ê�Ä��oµ��°��o°¤¼¨�nµ��Ç���Ã�¦�­¦oµ��°�¦µ¥�µ�­µ¦�·¡��r��ª·�¸ª·�¥µ�̧É
Ä�oÄ��µ¦�¦³¤ª¨«́¡�r� � �µ¦�Î�µÁ­�°¦³��¤Ã��́«�r� �́��¹��o°¤¼¨«́¡�rÁ�ºÊ°��o�� �́��¹��o°¤¼¨«́¡�r
¦ª¤�́Ê��¸ÊÄ®oÁ®È��¹��»���¡¦n°�Â¨³�µ¦�¦́��¦»�Â�oÅ��°��µ��¦³¤ª¨«́¡�r

�µ¦Â�o�{�®µ�¦³¤ª¨«´¡�r

�{�®µ�̧É¡�Ä��µ��¦³¤ª¨«́¡�rÁ¦ºÉ°��µ¦�¦ª��n°¤Ä��´�¦Á¦º°Á�·��³Á¨�̧Ê� Å�o�¼o
Á�¸É¥ª�µ��́Ê��oµ�ª·�µÁ�¡µ³Á¦ºÉ°��µ¦�¦ª��n°¤Ä��´�¦Á¦º°Á�·��³Á¨Â¨³�¼oÁ�¸É¥ª�µ��oµ�«́¡�ª·�¥µ�
Á�}��¼oÂ�³�Î�µ°�·�µ¥Á¡ºÉ°Ä®oÁ�·��ªµ¤�¦³�nµ��´�Á���Ã�¥­µ¤µ¦�Â�n�Á�}��o°�Ç��Å�o�́��̧Ê

�� �ªµ¤Å¤n¨��́ª�°�¤Ã��́«�r­´¤¡´��rÃ�¥Â�n�Á�}�����¦³Á�È���º°

- �µ¦Â­��Â��£¼¤·�ªµ¤­´¤¡´��r�°�¤Ã��́«�r� Ã�¥�³�o°�Â­���ªµ¤
­´¤¡´��r¦³®ªnµ�¤Ã��́«�r�nµ�� Ç� Ä�¤·�·®�¹É��́�°̧�¤Ã��́«�r�nµ�� Ç� Ä�°̧�¤·�·®�¹É��¹É��´��o°��¹�� �� ¤·�·
�¹É��µ�¤Ã��́«�r¤¸�ªµ¤­´¤¡´��rÁ�}��¼nÂ¨³�µ�¤Ã��́«�r¤¸�ªµ¤­´¤¡´��r¦nª¤�́�� Á�n�� UHVLGXDO
VWUHVV� �Î�µÄ®oÁ�·�� EODGH� PLVVLQJ� ®¦º°� FUDFNLQJ� � � � �¹É�� FUDFNLQJ� ¥́�°µ�Á�·��µ�� LPSDFW� ®¦º°
FRUURVLRQ�®¦º°�FDYLWDWLRQ�HURVLRQ����Ã�¥�FUDFNLQJ�Â¨³�EODGH�PLVVLQJ��nµ��È°µ��n°¤�oª¥�µ¦
ZHOGLQJ� ®¦º°� �µ¦� FXWWLQJ� ��n°��µ¦� ZHOGLQJ�� � Á�}��o�� � � �µ¦Â�o�{�®µ�Î�µÃ�¥�µ¦­¦oµ�Â��£¼¤·
Á�¦º°�nµ¥¤Ã��́«�r­´¤¡´��r¥n°¥��̧É¤¸­nª��°�¤·�·�̧É�ÎÊ�µ�́���¤·�·�'� � �Â¨³�'�� ���́�Â­��ÅªoÄ�Â��£¼¤�̧É
����������Â¨³����



��

- �µ¦Á¦̧¥�¨´�¬�³�ªµ¤­´¤¡´��r�°�¤Ã��́«�r� �µ¤Á���r�°�� 6DJHU
������� �̧É¤¸�ªµ¤�·�¡¨µ�Á¡¦µ³�¼o�´��Î�µÅ¤nÁ�oµÄ�¤Ã��́«�r®¦º°¨Î�µ�́��´Ê�� �&ODVV�� �°�¤Ã��́«�r
Â¨³�Î�µÄ®oÁ¦̧¥��ºÉ°Å¤nÁ®¤µ³­¤� Á�n�� SURSHOOHU� �̧ÉÂ�n�Á�}�� �� ��·�� �º°� IL[HG� SLWFK� SURSHOOHU� Â¨³
FRQWUROODEOH� SLWFK� SURSHOOHU� �¹�¤¸�ªµ¤­´¤¡´��rÁ�}�� v*HQHUDO� y� 6SHFLILFw� Å¤nÄ�n� 2EMHFW� y
'HVLJQ� ��n°�Â�oÅ��� �̧É�n��°�ªnµÁ�}��µ¦°°�Â��� Á¡¦µ³�µ¦°°�Â���°�Ä��´�¦�³Á�̧É¥ª�́�¤»¤�
�·��°́�¦µ�µ¦®¤»��n°�µ�̧�²¨²����¹É�Å¤nÅ�o¦ª¤°¥¼nÄ�Á¦ºÉ°��µ¦�¦ª��n°¤Ä��´�¦Á¦º°�̧Ê

�� �ªµ¤Å¤n¨��́ª�°�¤Ã��́«�r� �¨nµª�º°� �¼o�´��Î�µÅ¤nÂ�nÄ�ªnµ�ª¦�Î�µ¤Ã��́«�rÄ�
¤Ã��́«�r®�¹É�¤µ¦ª¤°¥¼nÄ�Á�¦º°�nµ¥¤Ã��́«�r­´¤¡´��rÁ¦ºÉ°��̧É�Î�µ�µ¦�¦³¤ª¨®¦º°Å¤n� Á�n�� �Î�µªnµ
PLFUR� VWUXFWXUH� �̧ÉÁ�·¤Á�¥°¥¼nÄ�¤�·� '�� Â¨³�́�°°�Å�Á¡¦µ³�¼oÁ�¸É¥ª�µ�Á�¡µ³Á¦ºÉ°�Å�o°�·�µ¥ªnµ
Á�}��́Ê��°��µ¦��­°�Ä��´�¦�̧ÉÂ���³Å¤nÅ�o��·�́�·�¦·�� Á¡¦µ³�Î�µÅ�o¥µ�Â¨³¤¸ª·�¸�µ¦��­°�°ºÉ��̧É
Ä�oÂ���́�Å�o� ��®¦º°��Î�µªnµ�ZHOGLQJ��̧ÉÁ¡·É¤Á�oµ¤µ�̧®¨´��Á¡ºÉ°�Î�µÄ®o¤Ã��́«�r­´¤¡´��r¦³®ªnµ�¤·�·�'� �

Â¨³�¤·�·�'�� ­¤�¼¦�r�¦��oª�

�� �ªµ¤�ªµ¤Å¤n¨��́ª�°��ºÉ°�̧ÉÄ�oÁ¦̧¥�¤Ã��́«�r� ��µ¦�Î�µ®��«́¡�r®¨´��� Á�n�
¦³®ªnµ�«́¡�r�Î�µªnµ� EXEEOH� Â¨³�YDSRUL]DWLRQ��� � �¹É�Ä��°�Â¦�� �¼o�´��Î�µÁ�oµÄ�ªnµÂ���ªµ¤®¤µ¥
�°�¤Ã��́«�rÁ�̧¥ª�́�Â¨³Á¨º°�Ä�o�Î�µ®¨´�¤µÁ�}�«́¡�r®¨´�� � � Â�n�µ��µ¦¡·�µ¦�µ�¨´��o°¤¼¨Â¨³
�¦¹�¬µ�¼oÁ�¸É¥ª�µ�°̧��¦́Ê�� � � Ä��̧É­»��¹�Á¨º°��Î�µªnµ� EXEEOH� ¤µÁ�}��Î�µ®¨´�� Á¡¦µ³�µ��¦·��Â¨³
¤Ã��́«�r­´¤¡´��r� ¡�ªnµ�ªµ¤®¤µ¥�°��Î�µªnµ� EXEEOH� �¼��o°��µ¤¤·�·�°�¤Ã��́«�r­´¤¡´��r�̧É«́¡�r
°¥¼n� �­µÁ®�»�ªµ¤Á­¸¥®µ¥�°�Ä��´�¦� Ä�¤·�·� '�� �� � � � �́Ê��̧Ê� �oµÄ�o� YDSRUL]DWLRQ� �³�¦��́��ªµ¤
®¤µ¥ªnµ� EXEEOH� H[SORVLRQ� � �¹É��¦��́��ªµ¤®¤µ¥­nª�®�¹É��°�«́¡�r�Î�µªnµ� FDYLWDWLRQ�HURVLRQ
��̧ÉÁ�}�¤Ã��́«�rªnµ�oª¥�¨�¦³���°�­µÁ®�»�Ä�¤·�·�'� � �

�� �ªµ¤Å¤n¨��́ª�°�«́¡�rÁ�̧¥�Á�̧¥�£µ¬µÅ�¥��̧É¤¸�ºÉ°Á¦̧¥�¤Ã��́«�rÁ�̧¥�Á�̧¥�Ä�
£µ¬µÅ�¥Ã�¥�¼oÁ�¸É¥ª�µ�Á�¡µ³Á¦ºÉ°��µ¦�¦ª��n°¤Ä��´�¦Á¦º°Â¨³¦µ��́��·�¥­�µ�Å�o®¨µ¥�ºÉ°
�n°®�¹É�¤Ã��́«�r� Á�n�� �Î�µªnµ� vFRUURVLRQw� �̧É�¼oÁ�¸É¥ª�µ�Á�¡µ³Á¦ºÉ°�Ä�o�Î�µªnµ� v�µ¦�»�¦n°�w� Â�n¦µ��
�́��·�¥­�µ�Ä�o�Î�µªnµ� v�µ¦�́��¦n°�w� Â¨³� v�µ¦�»�́ªw� � � Ã�¥�¼o�´��Î�µÁ¨º°�Ä�o�Î�µ«́¡�r�°��¼oÁ�¸É¥ª�
�µ�Á�}�«́¡�r®¨´�� ��Î�µ«́¡�r�́��´�·Ã�¥¦µ��́��·�¤µÄ®o�¼oÁ�¸É¥ª�µ�¡·�µ¦�µ°̧��¦́Ê�� �́��̧É°�·�µ¥
Åªo�̧É®�oµ� ��� Á¦ºÉ°�«́¡�rÁ�̧¥�Á�̧¥�£µ¬µÅ�¥Ä��́��¹��o°¤¼¨«́¡�r�� Á¡¦µ³Á®È�ªnµ«́¡�r�́��´�·�°�
¦µ��́��·�¥­�µ�Á�}�«́¡�r�̧É¦³�»Åªoªnµ� Ä�oÄ�­µ�µª·�¥µ«µ­�¦rÂ¨³£¼¤·«µ­�¦r�µ¤¨Î�µ�́�� Â�n«́¡�r
�°��¼oÁ�¸É¥ª�µ�� Á�}�«́¡�r�̧ÉÄ�oÁ�¡µ³Ä�­µ�µª·�µÃ¨®�µ¦� Á�}��o�� � � �°��µ��̧Ê� «́¡�r�°��¼oÁ�¸É¥ª�



��

�µ�Â���ªµ¤®¤µ¥�»�¨´�¬�³�°�¤Ã��́«�r�°�«́¡�rÅ�o�´�Á���ªnµ� Â¨³�̧É­Î�µ�́�Å¤n�Î�µÄ®oÁ�·�
�ªµ¤­´�­�¦³®ªnµ��v�µ¦�»�¦n°�w�Â¨³�v�µ¦�́��¦n°�Á�}�Ã¡¦�w��¹É�«́¡�r�Î�µ®¨´�Á�̧¥�Á�̧¥��́�«́¡�r
£µ¬µ°́��§¬ªnµ�vFDYLWDWLRQ�HURVLRQw

�� �{�®µ�µ¦Á¦̧¥�Á¦̧¥��Î�µ�·¥µ¤� Á�ºÉ°��µ��Î�µ�·¥µ¤�̧É¡�Ä��¦·���°��¨´��o°¤¼¨
Á¦ºÉ°��µ¦�¦ª��n°¤Ä��´�¦Á¦º°Á�·��³Á¨¤´�Á�}��Î�µ�·¥µ¤�¦¹É�¦¼�Â��Â¨³Å¤n¤¸¦¼�Â��� Â¨³�o°�°µ«́¥
�o°¤¼¨Á­¦·¤�µ��o°¤¼¨°oµ�°·�°�·�µ¥«́¡�rÂ¨³°oµ�°·�¤Ã��́«�rÁ�¦º°�nµ¥­´¤¡´��r�̧É­¦oµ�Åªo� � � ¦ª¤�́Ê�¤¸
�Î�µ�·¥µ¤°oµ�°·�°·��¹�¤Ã��́«�r�̧ÉÁ�}��ªµ¤¦¼o�µ�ª·�¥µ«µ­�¦rÂ¨³Á��Ã�Ã¨¥̧�̧ÉÁ�}��̧É¦¼o�´��»o�Á�¥Â¨³
¤¸�µ¦Ä®o�Î�µ�·¥µ¤Åªo�̧°¥¼nÂ¨oª� Ã�¥Á�¡µ³�̧É¡�Ä��o°¤¼¨°oµ�°·�°�·�µ¥«́¡�r�̧ÉÁ�}�¡��µ�»�¦¤� ­µ¦�»�
�¦¤� ®¦º°¦µ¥�µ¦�Î�µ«́¡�rÁ�¡µ³�µ��nµ�� Ç� � � � �¹É��Î�µÄ®o�o°¤¼¨Á¡ºÉ°�µ¦Á¦̧¥�Á¦̧¥��Î�µ�·¥µ¤¤¸¤µ�¤µ¥
®¨µ¥Â�n¤»¤Â¨³¤¸�µ��¦³Á�È��̧É�́�Â¥o��́��Á�n��Ä��µ¦�·¥µ¤�°��Î�µªnµ�PDQJDQHVH�EURQ]H��Â¨³
DOXPLQLXP� EURQ]H� �¹É�¤¸�o°¤¼¨�°�­nª��­¤�°�Ã¨®³�̧ÉÂ���nµ��́�� Â¨³�o°�Ä®o�¼oÁ�¸É¥ª�µ�Á�¡µ³
Á¦ºÉ°�Á�}��¼o�nª¥¡·�µ¦�µ�µ¦Á�̧¥��Î�µ�·¥µ¤

�o°�Î�µ�´��°��µ¦�¦³¤ª¨«´¡�r

�o°�Î�µ�́��̧É¡�Ä��µ��¦³¤ª¨«́¡�rÁ¦ºÉ°��µ¦�¦ª��n°¤Ä��´�¦Á¦º°Á�·��³Á¨�̧Ê� Á�̧É¥ª�
�o°��́��µ¦­¦oµ��¨´��o°¤¼¨�¹É��º°Á�}�ª́��»�·��°��¨�µ¦�¦³¤ª¨«́¡�r� Â¨³�µ¦®µ«́¡�rÁ�̧¥�Á�̧¥�
Ä�£µ¬µÅ�¥� � � �o°�Î�µ�́��̧É¡��Î�µÄ®o�µ¦�¦³¤ª¨«́¡�r°µ�¤¸�¦³­·��·£µ¡®¦º°�¦³­·��·�¨�o°¥¨�
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$YQHU��6LGQH\�+��,QWURGXFWLRQ�WR�3K\VLFDO�0HWDOOXUJ\��1HZ�<RUN��0F*UDZ�+LOO�%RRN
&RPSDQ\�������

%DNHU��0RQD��5RXWOHGJH�(QF\FORSHGLD�RI�7UDQVODWLRQ�6WXGLHV��1HZ�<RUN��5RXWOHGJH�
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&DEUH��0��7HUHVD��7HUPLQRORJ\��7KHRU\��0HWKRG��DQG�$SSOLFDWLRQV��$PVWHUGDP�
3KLODGHOSKLD��-RKQ�%HQMDPLQV�3XEOLVKLQJ�������
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3UHVV�������
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.REHOFR�0DULQH�(QJLQHHULQJ�&R���/WG��7HFKQLFDO�6WDQGDUG�RI�3URSHOOHU�5HSDLU�
+LURVKLPD��.REHOFR�0DULQH�(QJLQHHULQJ�&R���/WG�������
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� �
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5H\��$ODLQ��(VVD\�RQ�7HUPLQRORJ\���$PVWHUGDP�3KLODGHOSKLD��-RKQ�%HQMDPLQV�3XEOLVKLQJ�
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Â®¨n��̧É¤µ 0DULQH�(QJLQHHULQJ�6HULHV��0DULQH�$X[LOLDU\�0DFKLQHU\��6L[WK

(GLWLRQ�

�¼oÁ�¥Â¡¦n %XWWHUZRUWK�	�&R���3XEOLFDWLRQ��/WG�

3XEOLVK�DQG�UHSULQWHG�E\�.HHOXQJ�%RRN�&R���7DLZDQ��7KH

5HSXEOLF�RI�&KLQD

�ºÉ°�¼oÁ�̧¥� '�:��6PLWK��3ULQFLSDO�6XUYH\RU��%XUHDX�9HULWDV�

ª́��̧ÉÁ�¥Â¡¦n ��«������

�Î�µ�ª��Î�µ �����



��

®¤µ¥Á®�» Á¨º°��o°¤¼¨¤µÁ�¡µ³Á�ºÊ°®µ�̧ÉÁ�̧É¥ª�o°���µ��ºÉ°���®́ª�o°Á¦ºÉ°�

¦®́­ 3���

�ºÉ°�o°¤¼¨ 6KLS�'HVLJQ

�ºÉ°Á¦ºÉ°��� /LQH�'HVLJQ�����̧É���

Á�ºÊ°®µ�� &RQYHQWLRQDO�3URSHOOHU�$UUDQJHPHQW�

3UREOHPV�RI�'HVLJQ�LQ�EURDG��VKDOORZ�GUDXJKW�VKLSV�

3URSHOOHU�&OHDUDQFHV�

�ºÉ°Á¦ºÉ°��� 6RPH�8QFRQYHQWLRQDO�3URSXOVLRQ�$UUDQJHPHQW�����̧É���

Á�ºÊ°®µ�� 5XGGHU�3URSHOOHU�

2YHUODSSLQJ�3URSHOOHUV�

&RQWUD�URWDWLQJ�3URSHOOHUV�

&RQWUROODEOH�SLWFK�3URSHOOHUV

Â®¨n��̧É¤µ 6KLS�'HVLJQ�IRU�(IILFLHQF\�	�(FRQRP\��6HFRQG�(GLWLRQ�

�¼oÁ�¥Â¡¦n %XWWHUZRUWK�+HLQHPDQQ

�ºÉ°�¼oÁ�̧¥� +��6FKHHNOXWK�DQG�9��%HUWUDP

ª́��̧ÉÁ�¥Â¡¦n ��«������

�Î�µ�ª��Î�µ �����

®¤µ¥Á®�» Á¨º°��o°¤¼¨¤µÁ�¡µ³Á�ºÊ°®µ�̧ÉÁ�̧É¥ª�o°���µ��ºÉ°���®́ª�o°Á¦ºÉ°�

¦®́­ 3���

�ºÉ°�o°¤¼¨ ,QWURGXFWLRQ�WR�0DULQH�(QJLQHHULQJ

�ºÉ°Á¦ºÉ°� 6KDIWLQJ�DQG�3URSHOOHU�����̧É����

Á�ºÊ°®µ 3URSHOOHU�FRPSRQHQWV��3URSHOOHU�PRXQWLQJ��&RQWUROODEOH�SLWFK

SURSHOOHU��FDYLWDLRQ��3URSHOOHU�PDLQWHQDQFH



��

Â®¨n��̧É¤µ ,QWURGXFWLRQ�WR�0DULQH�(QJLQHHULQJ��6HFRQG�(GLWLRQ�

�¼oÁ�¥Â¡¦n %XWWHUZRUWK�+HLQHPDQQ�/WG

�ºÉ°�¼oÁ�̧¥� '�$��7D\ORU

ª́��̧ÉÁ�¥Â¡¦n ��«������

�Î�µ�ª��Î�µ ���

®¤µ¥Á®�» Á¨º°��o°¤¼¨¤µÁ�¡µ³Á�ºÊ°®µ�̧ÉÁ�̧É¥ª�o°���µ��ºÉ°���®́ª�o°Á¦ºÉ°�

¦®́­ 3���

�ºÉ°�o°¤¼¨ 0DULQH�$X[LOLDU\�0DFKLQHU\

�ºÉ°Á¦ºÉ°� 7KH�3URSHOOHU�6KDIW�����̧É���

Á�ºÊ°®µ )L[HG�SLWFK�SURSHOOHUV��0HWKRG�RI�PRXQWLQJ�SURSHOOHUV��.H\HG

SURSHOOHUV��.H\OHVV�SURSHOOHUV��3LOJULP�QXW�PHWKRG��7KH�6.)

V\VWHP��&RQWUROODEOH�SLWFK�SURSHOOHU��*HDU�DQG�&OXWFKHV

Â®¨n��̧É¤µ 0DULQH�$X[LOLDU\�0DFKLQHU\��6HYHQWK�(GLWLRQ�

�¼oÁ�¥Â¡¦n %XWWHUZRUWK�+HLQHPDQQ

�ºÉ°�¼oÁ�̧¥� +�'��0F*HRUJH

ª́��̧ÉÁ�¥Â¡¦n ��«������

�Î�µ�ª��Î�µ �����

®¤µ¥Á®�» Á¨º°��o°¤¼¨¤µÁ�¡µ³Á�ºÊ°®µ�̧ÉÁ�̧É¥ª�o°���µ��ºÉ°���®́ª�o°Á¦ºÉ°�

¦®́­ 3���

�ºÉ°Á¦ºÉ°���o°¤¼¨ 6KLS�&RQVWUXFWLRQ�����̧É����

Á�ºÊ°®µ &RQWUROODEOH�SLWFK�SURSHOOHUV��6KURXGHG�SURSHOOHUV

Â®¨n��̧É¤µ 6KLS�&RQVWUXFWLRQ��)RUWK�(GLWLRQ�

�¼oÁ�¥Â¡¦n %XWWHUZRUWK�+HLQHPDQQ



��

�ºÉ°�¼oÁ�̧¥� '�-��(\UHV

ª́��̧ÉÁ�¥Â¡¦n ��«������

�Î�µ�ª��Î�µ ���

®¤µ¥Á®�» Á¨º°��o°¤¼¨¤µÁ�¡µ³Á�ºÊ°®µ�̧ÉÁ�̧É¥ª�o°���µ��ºÉ°���®́ª�o°Á¦ºÉ°�

¦®́­ 3���

�ºÉ°Á¦ºÉ°� %DVLF�6KLS�7KHRU\

�ºÉ°�o°¤¼¨ 3RZHULQJ�RI�6KLSV��*HQHUDO�3ULQFLSOHV�����̧É����

Á�ºÊ°®µ 7KH�VFUHZ�SURSHOOHU��VSHFLDO�W\SHV�RI�SURSHOOHUV��$OWHUQDWLYH�PHDQV

RI�SURSXOVLRQ��0RPHQWXP�WKHRU\�DSSOLHG�WR�WKH�VFUHZ�SURSHOOHU�

7KH�EODGH�HOHPHQW�DSSURDFK��,QWHUDFWLRQ�EHWZHHQ�WKH�VKLS�DQG

3URSHOOHU

Â®¨n��̧É¤µ %DVLF�6KLS�7KHRU\��9ROXPH����7KLUG�(GLWLRQ�

�¼oÁ�¥Â¡¦n /RQJPDQ�6FLHQWLILF�	�7HFKQLFDO

�ºÉ°�¼oÁ�̧¥� .�-��5DZVRQ�DQG�(�&��7XSSHU

ª́��̧ÉÁ�¥Â¡¦n ��«������

�Î�µ�ª��Î�µ �����

®¤µ¥Á®�» Á¨º°��o°¤¼¨¤µÁ�¡µ³Á�ºÊ°®µ�̧ÉÁ�̧É¥ª�o°���µ��ºÉ°���®́ª�o°Á¦ºÉ°�

¦®́­ 3���

�ºÉ°Á¦ºÉ°���o°¤¼¨ 3URSHOOHU

Á�ºÊ°®µ 0DLQWHQDQFH�RI�WKH�SURSHOOHU��3URSHOOHU�GDPDJH��,QVSHFWLRQ�RI

EODGHV��3URSHOOHU�UHSDLU��)DOO�RI�JXDUG�ULQJ��FOHDUDQFH

PHDVXUHPHQW��,QVSHFWLRQ�RI�VWHUQ�WXEH�VHDO

Â®¨n��̧É¤µ Å¤n­µ¤µ¦��o�®µÅ�o



��

�¼oÁ�¥Â¡¦n Å¤n­µ¤µ¦��o�®µÅ�o

�ºÉ°�¼oÁ�̧¥� Å¤n­µ¤µ¦��o�®µÅ�o

ª́��̧ÉÁ�¥Â¡¦n Å¤n­µ¤µ¦��o�®µÅ�o

�Î�µ�ª��Î�µ �����

®¤µ¥Á®�» Á°�­µ¦�o°¤¼¨�»��̧Ê�Å�o¤µ�µ�ª·«ª�¦�̧É�Î�µ�µ��oµ��µ¦�¦ª��n°¤Ä��´�¦Á¦º°

Á�·��³Á¨�Ã�¥Á�}�­Î�µÁ�µ�nµ¥�°��Î�µ¦µ�̧ÉÁ�̧É¥ª�́��µ¦�n°¤­nª��nµ��Ç��°�Á¦º°

Á�·��³Á¨�Á¡¸¥����̧ÉÁ�̧É¥ª�́��µ¦�n°¤�Î�µ¦»�Ä��´�¦Á¦º°��¹É�Å¤nÅ�o¦³�»�̧É¤µÄ��Ç�Åªo

¦®́­ 3���

�ºÉ°�o°¤¼¨ 6KLS�6FUHZ�3URSHOOHUV�0DQXIDFWXULQJ�7ROHUDQFH

�ºÉ°Á¦ºÉ°� 6KLSEXLOGLQJ���6KLS�6FUHZ�3URSHOOHU���0DQXIDFWXULQJ�7ROHUDQFHV

3DUW����3URSHOOHU�RI�'LDPHWHU�*UHDWHU�WKDQ������P��)LUVW�(GLWLRQ�

Á�ºÊ°®µ ,62
V�GHILQLWLRQ�RI�WKH�XVH�RI�HTXLSPHQWV�DQG�PHWKRGV�RI�WKH

PDQXIDFWXULQJ�WROHUDQFHV�IRU�VKLS�VFUHZ�SURSHOOHU�RI�D�GLDPHWHU

*UHDWHU�WKDQ������P

Â®¨n��̧É¤µ ,QWHUQDWLRQDO�2UJDQL]DWLRQ�IRU�6WDQGDUGL]DWLRQ��,62�

�¼oÁ�¥Â¡¦n .REHOFR��7HFKQLFDO�6WDQGDUG�RI�3URSHOOHU�5HSDLU

�ºÉ°�¼oÁ�̧¥� Å¤n¦³�»�ºÉ°�¼oÁ�̧¥�

ª́��̧ÉÁ�¥Â¡¦n ,62�����­·�®µ�¤���«��������.REHOFR������´�ªµ�¤���«������

�Î�µ�ª��Î�µ �����

®¤µ¥Á®�» �¦·¬́��.REHOFR�Á�}��¼o¦ª¤Á°�­µ¦�o°¤¼¨�°��,62��»��̧ÊÅªoÄ�Á°�­µ¦

�¦³�°��µ¦°�¦¤Á¦ºÉ°��7HFKQLFDO�6WDQGDUG�RI�3URSHOOHU�5HSDLU

¦®́­ 3���

�ºÉ°Á¦ºÉ°���o°¤¼¨ *XLGDQFH�IRU�5HSDLULQJ�0DULQH�3URSHOOHUV



��

Á�ºÊ°®µ 5HSDLULQJ�SURFHGXUH�UHFRQGLWLRQLQJ�RI�SURSHOOHUV�E\�ZHOGLQJ

Â®¨n��̧É¤µ 5XOHV�DQG�5HJXODWLRQV�IRU�WKH�&RQVWUXFWLRQ�DQG�&ODVVLILFDWLRQ�RI

6WHHO�6KLSV�RI�1LSSRQ�.DLML�.\RNDL��1.�

�¼oÁ�¥Â¡¦n .REHOFR��7HFKQLFDO�6WDQGDUG�RI�3URSHOOHU�5HSDLU

�ºÉ°�¼oÁ�̧¥� Å¤n¦³�»�ºÉ°�¼oÁ�̧¥�

ª́��̧ÉÁ�¥Â¡¦n 1.��¡§«�·�µ¥����«��������.REHOFR������´�ªµ�¤���«������

�Î�µ�ª��Î�µ �����

®¤µ¥Á®�» �¦·¬́��.REHOFR�Á�}��¼o¦ª¤Á°�­µ¦�o°¤¼¨�°��1.��»��̧ÊÅªoÄ�Á°�­µ¦

�¦³�°��µ¦°�¦¤Á¦ºÉ°��7HFKQLFDO�6WDQGDUG�RI�3URSHOOHU�5HSDLU

¦®́­ 3���

�ºÉ°Á¦ºÉ°���o°¤¼¨ 'HW�QRUVNH�9HULWDV�*XLGDQFH�0DQXDO�IRU�,QVSHFWLRQ�DQG�5HSDLU

2I�%URQ]H�3URSHOOHU

Á�ºÊ°®µ 0HWKRGV�DQG�JXLGDQFH�IRU�LQVSHFWLRQ�DQG�UHSDLU�ZRUN�RI�QHZ�DQG

XVHG�EURQ]H�SURSHOOHUV�ZLWKLQ�WKH�IUDPHV�RI�WKH�'19�5XOHV

Â®¨n��̧É¤µ 'HW�QRUVNH�9HULWDV��'19��&ODVVLILFDWLRQ�1RWHV�1R�����

�¼oÁ�¥Â¡¦n .REHOFR��7HFKQLFDO�6WDQGDUG�RI�3URSHOOHU�5HSDLU

�ºÉ°�¼oÁ�̧¥� Å¤n¦³�»�ºÉ°�¼oÁ�̧¥�

ª́��̧ÉÁ�¥Â¡¦n '19���»¨µ�¤���«��������.REHOFR������´�ªµ�¤���«������

�Î�µ�ª��Î�µ �����

®¤µ¥Á®�» �¦·¬́��.REHOFR�Á�}��¼o¦ª¤Á°�­µ¦�o°¤¼¨�°��'19��»��̧ÊÅªoÄ�Á°�­µ¦

�¦³�°��µ¦°�¦¤Á¦ºÉ°��7HFKQLFDO�6WDQGDUG�RI�3URSHOOHU�5HSDLU

¦®́­ 3���

�ºÉ°Á¦ºÉ°���o°¤¼¨ &RSSHU�$OOR\V��&DVWLQJ�IRU�3URSHOOHUV



��

�3DUW����&KDSWHU���6HFWLRQ��

Á�ºÊ°®µ 0DQXIDFWXUH�DQG�WHVWLQJ�UHTXLUHPHQWV�IRU�FDVWLQJV�IRU�IL[HG�SLWFK

DQG�FRQWUROODEOH�SLWFK�SURSHOOHUV�LQ�FRSSHU�DOOR\V

Â®¨n��̧É¤µ /OR\G
V�5HJLVWHU�RI�6KLSSLQJ��/56��5XOHV�DQG�5HJXODWLRQV�IRU�WKH

0DQXIDFWXUH��7HVWLQJ�DQG�0DWHULDOV

�¼oÁ�¥Â¡¦n .REHOFR��7HFKQLFDO�6WDQGDUG�RI�3URSHOOHU�5HSDLU

�ºÉ°�¼oÁ�̧¥� Å¤n¦³�»�ºÉ°�¼oÁ�̧¥�

ª́��̧ÉÁ�¥Â¡¦n /56��¤�¦µ�¤���«��������.REHOFR������´�ªµ�¤���«������

�Î�µ�ª��Î�µ �����

®¤µ¥Á®�» �¦·¬́��.REHOFR�Á�}��¼o¦ª¤Á°�­µ¦�o°¤¼¨�°��/56��»��̧ÊÅªoÄ�Á°�­µ¦

�¦³�°��µ¦°�¦¤Á¦ºÉ°��7HFKQLFDO�6WDQGDUG�RI�3URSHOOHU�5HSDLU

°¥nµ�Å¦�È�̧�.REHOFR�Ä�oÁ°�­µ¦�°��e���«��������¹É�Á�}�­Î�µÁ�µ�̧ÉÅ¤n�´�Á��

�¼o�¦³¤ª¨«́¡�r�¹�Ä�oÁ°�­µ¦�o���́��°��e���«�������Â��

¦®́­ 3���

�ºÉ°Á¦ºÉ°���o°¤¼¨ 3URSHOOHUV��3DUW����&KDSWHU����6HFWLRQ�����

Á�ºÊ°®µ 3ODQV�DQG�SDUWLFXODUV��0DWHULDOV��'HVLJQ��)LWWLQJ�RI�SURSHOOHUV

Â®¨n��̧É¤µ /OR\G
V�5HJLVWHU�RI�6KLSSLQJ��/56��5XOHV�DQG�5HJXODWLRQV�IRU�WKH

0DLQ�DQG�$X[LOLDU\�0DFKLQHU\

�¼oÁ�¥Â¡¦n .REHOFR��7HFKQLFDO�6WDQGDUG�RI�3URSHOOHU�5HSDLU

�ºÉ°�¼oÁ�̧¥� Å¤n¦³�»�ºÉ°�¼oÁ�̧¥�

ª́��̧ÉÁ�¥Â¡¦n /56��¤�¦µ�¤���«��������.REHOFR������´�ªµ�¤���«������

�Î�µ�ª��Î�µ �����

®¤µ¥Á®�» �¦·¬́��.REHOFR�Á�}��¼o¦ª¤Á°�­µ¦�o°¤¼¨�°��/56��»��̧ÊÅªoÄ�Á°�­µ¦

�¦³�°��µ¦°�¦¤Á¦ºÉ°��7HFKQLFDO�6WDQGDUG�RI�3URSHOOHU�5HSDLU



��

°¥nµ�Å¦�È�̧�.REHOFR�Ä�oÁ°�­µ¦�°��e���«��������¹É�Á�}�­Î�µÁ�µ�̧ÉÅ¤n�´�Á��

�¼o�¦³¤ª¨«́¡�r�¹�Ä�oÁ°�­µ¦�o���́��°��e���«�������Â��

¦®́­ 3���

�ºÉ°Á¦ºÉ°���o°¤¼¨ &DVW�&RSSHU�$OOR\V�IRU�3URSHOOHUV��6HFWLRQ����&�

Á�ºÊ°®µ &DVW�FRSSHU�DOOR\V�IRU�WKH�PDQXIDFWXUH�RI�SURSHOOHUV��SURSHOOHU

EODGHV�DQG�SURSHOOHU�ERVVHV

Â®¨n��̧É¤µ *HUPDQLVFKHU�/OR\G��*/��5XOHV�DQG�5HJXODWLRQV

�¼oÁ�¥Â¡¦n .REHOFR��7HFKQLFDO�6WDQGDUG�RI�3URSHOOHU�5HSDLU

�ºÉ°�¼oÁ�̧¥� Å¤n¦³�»�ºÉ°�¼oÁ�̧¥�

ª́��̧ÉÁ�¥Â¡¦n */��Å¤n­µ¤µ¦��o�®µÅ�o��.REHOFR������´�ªµ�¤���«������

�Î�µ�ª��Î�µ �����

®¤µ¥Á®�» �¦·¬́��.REHOFR�Á�}��¼o¦ª¤Á°�­µ¦�o°¤¼¨�°��*/��»��̧ÊÅªoÄ�Á°�­µ¦

�¦³�°��µ¦°�¦¤Á¦ºÉ°��7HFKQLFDO�6WDQGDUG�RI�3URSHOOHU�5HSDLU

�¹É�Å¤nÅ�oÂ­��¦µ¥¨³Á°̧¥�Â®¨n��̧É¤µ�°��o°¤¼¨Åªo

¦®́­ 3���

�ºÉ°Á¦ºÉ°���o°¤¼¨ *XLGDQFH�0DQXDO�IRU�%URQ]H�DQG�6WDLQOHVV�6WHHO�3URSHOOHU

&DVWLQJV

Á�ºÊ°®µ 0DWHULDO��LQVSHFWLRQ��ZHOGLQJ��VWUDLJKWHQLQJ�DQG�UHSLWFKLQJ�RI

EURQ]H�DQG�VWDLQOHVV�VWHHO�SURSHOOHUV

Â®¨n��̧É¤µ $PHULFDQ�%XUHDX�RI�6KLSSLQJ��$%6�

�¼oÁ�¥Â¡¦n .REHOFR��7HFKQLFDO�6WDQGDUG�RI�3URSHOOHU�5HSDLU

�ºÉ°�¼oÁ�̧¥� Å¤n¦³�»�ºÉ°�¼oÁ�̧¥�

ª́��̧ÉÁ�¥Â¡¦n $%6����«��������.REHOFR������´�ªµ�¤���«������



��

�Î�µ�ª��Î�µ �����

®¤µ¥Á®�» �¦·¬́��.REHOFR�Á�}��¼o¦ª¤Á°�­µ¦�o°¤¼¨�°��$%6��»��̧ÊÅªoÄ�Á°�­µ¦

�¦³�°��µ¦°�¦¤Á¦ºÉ°��7HFKQLFDO�6WDQGDUG�RI�3URSHOOHU�5HSDLU

¦®́­ 3���

�ºÉ°Á¦ºÉ°���o°¤¼¨ 7HFKQLFDO�6WDQGDUGV�RI�3URSHOOHU�5HSDLU

Á�ºÊ°®µ 2XWOLQH�RI�UHSDLULQJ�IRU�GDPDJH�SURSHOOHU��������������¦®́­��3����2XWOLQH�

([DPLQDWLRQ�DQG�UHSRUW�IRU�GDPDJH�SURSHOOHU���¦®́­��3����([DPLQDWLRQ�

.LQG�DQG�PHWKRG�RI�UHSDLU����������������������������������������¦®́­��3����NLQG�

5HSDLU�VFRSH�IRU�FRQYHQWLRQDO�SURSHOOHU�����������¦®́­��3����&RQYHQWLRQDO�

5HSDLU�VFRSH�IRU�KLJKO\�VNHZHG�SURSHOOHU��������������¦®́­��3����+LJKO\�

:HOGLQJ�UHSDLU�IRU�GDPDJHG�SDUWV�������������������������¦®́­��3����:HOGLQJ�

5HVWRUDWLRQ�RI�EHQW�EODGHV�E\�KRW�VWUDLJKWHQLQJ��������¦®́­��3����+RW�

5HVWRUDWLRQ�RI�EHQW�EODGHV�E\�FROG�VWUDLJKWHQLQJ������¦®́­��3����&ROG�

6XSHU�SROLVKLQJ�IRU�EODGHV����������������������������������������¦®́­��3����6XSHU�

(GJH�PRGLILFDWLRQ�RI�SURSHOOHU�����������������������������������¦®́­��3����(GJH�

0HDVXUHPHQW�DQG�LQVSHFWLRQ�RI�SURSHOOHU����������¦®́­��3����0HDVXUHPHQW�

5HSDLULQJ�HTXLSPHQW�DQG�WRROV����������������������������������¦®́­��3����7RROV�

5HIHUHQFH�GRFXPHQWV����������������������������������������¦®́­��3����$SSHQGL[�����

Â®¨n��̧É¤µ 7HFKQLFDO�6WDQGDUG�RI�3URSHOOHU�5HSDLU��Á°�­µ¦�¦³�°��µ¦°�¦¤�

�¼oÁ�¥Â¡¦n .REHOFR�0DULQH�(QJLQHHULQJ�&R���/WG�

�ºÉ°�¼oÁ�̧¥� �¦³�»�ºÉ°�¼oÁ�̧¥�Á�}�¨µ¥Á�È��

ª́��̧ÉÁ�¥Â¡¦n ����´�ªµ�¤���«������

�Î�µ�ª��Î�µ ������

®¤µ¥Á®�» �o°¤¼¨�»��̧Ê��´��Î�µÃ�¥�¦·¬́��.REHOFR�0DULQH�(QJLQHHULQJ��Î�µ�́���°�



��

�¦³Á�«�¸É�»i��Á¡ºÉ°Ä�oÁ�}��¼n¤º°Ä��µ¦ f�°�¦¤Á¦ºÉ°��µ¦�¦ª��n°¤Ä��´�¦Á¦º°

Á�·��³Á¨�Ã�¥¤¸�¼oÁ�̧¥�Â¨³�¦ª�Â�oÁ°�­µ¦�¹�����́Ê��°���GHVLJQHG�

FKHFNHG�DQG�DSSURYHG�

¦®́­ 3���

�ºÉ°Á¦ºÉ°���o°¤¼¨ &/7�3URSHOOHU��7HVW�DQG�0DUNHW�5HVXOWV

Á�ºÊ°®µ 3HUIRUPDQFH�LPSURYHPHQW�E\�PHDQV�RI�D�&/7�SURSHOOHU

Â®¨n��̧É¤µ 7KH�0RWRU�6KLS��7KH�0DULQH�7HFKQRORJ\�0DJD]LQH�

81/�6LVWHPDU�6XSSOHPHQW��®�oµ�������

�¼oÁ�¥Â¡¦n &XPXOXV�%XVLQHVV�0HGLD��6XUUH\��8�.�

�ºÉ°�¼oÁ�̧¥� +DQV�-�+ROOVWHLQ��&DUJLOO�,QWHUQDWLRQDO�*HQHYD�

ª́��̧ÉÁ�¥Â¡¦n ¡§«�·�µ¥����«������

�Î�µ�ª��Î�µ �����

®¤µ¥Á®�» ���

¦®́­ 3���

�ºÉ°Á¦ºÉ°���o°¤¼¨ 'LYHUV�)DFH�*ULPP�'DPDJH

Á�ºÊ°®µ 8QGHUZDWHU�UHSDLU�RI�D�IRXU�EODGHG�SURSHOOHU�DQG�D�QLQH�EODGHG

JULPP�ZKHHO

Â®¨n��̧É¤µ 7KH�0RWRU�6KLS��7KH�0DULQH�7HFKQRORJ\�0DJD]LQH�

6KLS�5HSDLU��®�oµ����

�¼oÁ�¥Â¡¦n &XPXOXV�%XVLQHVV�0HGLD��6XUUH\��8�.�

�ºÉ°�¼oÁ�̧¥� 3DXO�'RXJKW\

ª́��̧ÉÁ�¥Â¡¦n ¤¸�µ�¤���«������

�Î�µ�ª��Î�µ ���



��

®¤µ¥Á®�» ���

¦®́­ 3���

�ºÉ°Á¦ºÉ°���o°¤¼¨ 7XUQLQJ�LQ�'LIIHUHQW�'LUHFWLRQV

Á�ºÊ°®µ 7KH�V\VWHP�DQG�HIILFLHQF\�RI�WZLQ�FRQWUD�URWDWLQJ�SURSHOOHUV

Â®¨n��̧É¤µ 7KH�0RWRU�6KLS��7KH�0DULQH�7HFKQRORJ\�0DJD]LQH��®�oµ��������

�¼oÁ�¥Â¡¦n &XPXOXV�%XVLQHVV�0HGLD��6XUUH\��8�.�

�ºÉ°�¼oÁ�̧¥� &ROLQ�6RZPDQ

ª́��̧ÉÁ�¥Â¡¦n ¡§¬£µ�¤���«������

�Î�µ�ª��Î�µ ���

®¤µ¥Á®�» ���

¦®́­ 3���

�ºÉ°Á¦ºÉ°���o°¤¼¨ 'RXEOH�WKH�3URSV��+DOI�WKH�3UREOHP

Á�ºÊ°®µ 7KH�GHYHORSPHQW�DQG�DGYDQWDJHV�RI�WZR�SURSHOOHUV�RQ�RQH�VKDIW

Â®¨n��̧É¤µ 7KH�0RWRU�6KLS��7KH�0DULQH�7HFKQRORJ\�0DJD]LQH��®�oµ�������

�¼oÁ�¥Â¡¦n &XPXOXV�%XVLQHVV�0HGLD��6XUUH\��8�.�

�ºÉ°�¼oÁ�̧¥� Å¤n¦³�»�ºÉ°�¼oÁ�̧¥�

ª́��̧ÉÁ�¥Â¡¦n �»¨µ�¤���«������

�Î�µ�ª��Î�µ ���

®¤µ¥Á®�» ���

¦®́­ 3���

�ºÉ°Á¦ºÉ°���o°¤¼¨ /LSV�0DUNV�D�)LUVW�LQ�3URS�DQG�)LQ�&RPELQDWLRQ

Á�ºÊ°®µ $GYDQWDJHV�RI�/LSV�(IILFLHQF\�5XGGHU�IRU�WZLQ�VFUHZ�SURSHOOHU



��

Â®¨n��̧É¤µ 7KH�0RWRU�6KLS��7KH�0DULQH�7HFKQRORJ\�0DJD]LQH��®�oµ���������

�¼oÁ�¥Â¡¦n &XPXOXV�%XVLQHVV�0HGLD��6XUUH\��8�.�

�ºÉ°�¼oÁ�̧¥� 6YHLQ�2ODY�+DOVWHQVHQ

ª́��̧ÉÁ�¥Â¡¦n ¡§«�·�µ¥����«������

�Î�µ�ª��Î�µ ���

®¤µ¥Á®�» ���

¦®́­ 3���

�ºÉ°Á¦ºÉ°���o°¤¼¨ 5LQJHG�3URSHOOHUV�6HW�IRU�&RPHEDFN

Á�ºÊ°®µ 7KH�GHVLJQ�DQG�DGYDQWDJH�RI�ULQJHG�SURSHOOHU

Â®¨n��̧É¤µ 7KH�0RWRU�6KLS��7KH�0DULQH�7HFKQRORJ\�0DJD]LQH��®�oµ�������

�¼oÁ�¥Â¡¦n &XPXOXV�%XVLQHVV�0HGLD��6XUUH\��8�.�

�ºÉ°�¼oÁ�̧¥� 3DXO�9DQ�'\FN��0DUN�/DQJGRQ

ª́��̧ÉÁ�¥Â¡¦n �»¨µ�¤���«������

�Î�µ�ª��Î�µ �����

®¤µ¥Á®�» ���

¦®́­ 3���

�ºÉ°Á¦ºÉ°���o°¤¼¨ 3URSHOOHU��3DUW����&KDSWHU����6HFWLRQ��

Á�ºÊ°®µ 5HJXODWLRQ�DSSO\�WR�VFUHZ�SURSHOOHU�DQG�YDQH�ZKHHOV

Â®¨n��̧É¤µ *HUPDQLVFKHU�/OR\G��*/��5XOHV�DQG�3URJUDPV�IRU�6HDJRLQJ�6KLS

7HFKQRORJ\��0DFKLQHU\�,QVWDOODWLRQV

�¼oÁ�¥Â¡¦n *HUPDQLVFKHU�/OR\G��*/��&ODVVLILFDWLRQ�RI�6KLSV

�ºÉ°�¼oÁ�̧¥� Å¤n¦³�»�ºÉ°�¼oÁ�̧¥�

ª́��̧ÉÁ�¥Â¡¦n ��«������



��

�Î�µ�ª��Î�µ �����

®¤µ¥Á®�» �o°¤¼¨�»��̧Ê�°¥¼nÄ�¦¼�­µ¦³­´�Á�����¸�̧¦°¤

¦®́­ 3���

�ºÉ°Á¦ºÉ°���o°¤¼¨ 3URSHOOHU��6HFWLRQ�&��&KDSWHU���

Á�ºÊ°®µ 5HJXODWLRQ�DSSO\�WR�PD[LPXP�DQWLFLSDWHG�SURSHOOHU�WKUXVW�DQG

QRUPDO�VHUYLFH�FRQGLWLRQV

Â®¨n��̧É¤µ 5HJLVWUR�,WDOLDQ�R�1DYDOH�*URXS��5,1$��5XOHV�DQG�3URJUDPV

IRU�WKH�&RQVWUXFWLRQ�DQG�FODVVLILFDWLRQ�RI�VKLSV��0DLQ�3URSXOVLRQ

6KDIWLQJ�DQG�3URSHOOHUV

�¼oÁ�¥Â¡¦n 5HJLVWUR�,WDOLDQ�R�1DYDOH�*URXS��5,1$��&ODVVLILFDWLRQ�RI�6KLSV

�ºÉ°�¼oÁ�̧¥� Å¤n¦³�»�ºÉ°�¼oÁ�̧¥�

ª́��̧ÉÁ�¥Â¡¦n ��«������

�Î�µ�ª��Î�µ �����

®¤µ¥Á®�» �o°¤¼¨�»��̧Ê�°¥¼nÄ�¦¼�­µ¦³­´�Á�����¸�̧¦°¤

¦®́­ 3���

�ºÉ°Á¦ºÉ°���o°¤¼¨ 3URSHOOHUV��3DUW�'����

Á�ºÊ°®µ &RQVWUXFWLRQ�DQG�VWUHQJWK��)RUFH�ILWWLQJ�RI�SURSHOOHUV��7HVWV

Â®¨n��̧É¤µ *XLGDQFH�IRU�WKH�6XUYH\�DQG�&RQVWUXFWLRQ�RI�6WHHO�6KLSV�RI

1LSSRQ�.DLML�.\RNDL��1.���0DFKLQHU\�,QVWDOODWLRQ

�¼oÁ�¥Â¡¦n 1LSSRQ�.DLML�.\RNDL��1.��&ODVVLILFDWLRQ�RI�6KLSV��&ODVV�1.�

�ºÉ°�¼oÁ�̧¥� Å¤n¦³�»�ºÉ°�¼oÁ�̧¥�

ª́��̧ÉÁ�¥Â¡¦n ��«������

�Î�µ�ª��Î�µ �����



��

®¤µ¥Á®�» ���



��

£µ���ª���

¤Ã��́«�r­́¤¡́��r



�����������������

6XEMHFW�)LHOG

3URSHOOHU

7\SHV &RPSRQHQWV 0DWHULDO

&DXVH�RI�'DPDJHV

'DPDJHV

,QVSHFWLRQ 5HSDLULQJ 7HVWLQJ

5HSDLU�E\�:HOGLQJ

Â��£¼¤·�¸É����¤·�·¤Ã��´«�r­´¤¡´��r

¤Ã��´«�r­́¤¡´��rÁ¦ºÉ°��µ¦�¦ª��n°¤Ä��´�¦Á¦º°Á�·��³Á¨�Â�n�Á�}����¤·�·��´��¸Ê

¤·�·�'����ªµ¤­́¤¡´��r�°�Ä��´�¦Á¦º°�´�«µ­�¦r°ºÉ� ¤·�·�'����ªµ¤­́¤¡´��r�°���·��°�Ä��´�¦Á¦º°

¤·�·�'����ªµ¤­́¤¡´��r�°�­nª��¦³�°��°�Ä��´�¦Á¦º° ¤·�·�'����ªµ¤­́¤¡´��r�°�ª´­�»�°�Ä��´�¦Á¦º°

¤·�·�'����ªµ¤­́¤¡´��r�°�ª·�¸�µ¦�¦ª�Ä��´�¦Á¦º° ¤·�·�'����ªµ¤­́¤¡´��r�°�ª·�¸�µ¦��­°�Ä��´�¦Á¦º°
¤·�·�'� � ���ªµ¤­́¤¡´��r�°��ªµ¤Á­̧¥®µ¥�°�Ä��´�¦Á¦º° ¤·�·�'� � ���ªµ¤­´¤¡́��r�°�­µÁ®�»�ªµ¤Á­¸¥®µ¥�°�Ä��́�¦Á¦º°

¤·�·�'� � ���ªµ¤­́¤¡´��r�°�ª·�¸�µ¦�n°¤Ä��´�¦Á¦º° ¤·�·�'� � ���ªµ¤­́¤¡´��r�°��µ¦�n°¤Ä��´�¦Á¦º°Ã�¥�µ¦Á�ºÉ°¤

®¤µ¥Á®�»�� Â­���¹��·«�µ��ªµ¤­́¤¡´��r¦³®ªnµ�¤·�·®΅�
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Â��£¼¤·�¸É������Á�¦º°�nµ¥¤Ã��́«�r­´¤¡´��r¥n°¥�°�¤·�·�'� � �y�� � �Â¨³¤·�·�'�

23��2EMHFW�3UREOHP &(��&DXVH�(IIHFW (�Q(��(IIHFW�QH[W�(IIHFW��
3V�&��3UREOHP�VROYHG�&RQILUPDWLRQ

�Î�µ°�·�µ¥�

­nª��̧É�ÎÊ�µ�´�� Â��£¼¤·�¸É������ Á�¦º°�nµ¥¤Ã��́«�r­́¤¡́��r¥n°¥�°�¤·�·� '� � � y� �� � Â¨³¤·�·� '� � �� � � � �¤·�·� '� � � y� � � �
­µÁ®�»�°��ªµ¤Á­̧¥®µ¥�¸ÉÁ�·��´�Ä��´�¦Á¦º°��3URSHOOHU��¤°̧¥¼n����¦³�µ¦��º°�Â¦��³�³��,PSDFW���µ�£µ¥�°�
�¸ÉÃ��Ä��´�¦� � � Â¦�Á�o����oµ�� �5HVLGXDO� 6WUHVV�� �°�ª´­�»Ä��´�¦� � � ��·�·¦·¥µÅ¢¢jµÁ�¤¸� �(OHFWURFKHPLFDO
5HDFWLRQ���¸ÉÁ�·��´�ª´­�»Ä��´�¦���Â¨³¢°�°µ�µ«��%XEEOHV��Ä��ÎÊ�µ�¸É�Î�µ��·�·¦·¥µ�´�ª´­�»Ä��´�¦���� � � �Â¦��³�³
�µ�£µ¥�°��¸ÉÃ��Ä��´�¦�°µ��Î�µÄ®oÄ��´�¦Á­̧¥®µ¥Å�o���Â����º°�Ä��·��°��%HQGLQJ�RI�%ODGH��Ä�Á�·�¦°¥¦oµª
�&UDFNLQJ��®¦º°Ä�®´���%ODGH�0LVVLQJ��Å�o���­nª��ªµ¤Á�o����oµ��°�ª´­�»Ä��´�¦�°µ��Î�µÄ®oÄ��´�¦Á�·�¦°¥¦oµª
®¦º°Ä��¸É­»�Ä��È°µ�®´�Å�o� � � �µ¦�´��¦n°�Á�}�Ã¡¦�� �&DYLWDWLRQ�(URVLRQ�� �¸ÉÁ�·��µ�¢°�°µ�µ«� ¦ª¤�´Ê��µ¦�»�
�¦n°�� �&RUURVLRQ�� �°�Ä���́¦�¸ÉÁ�·��µ���·�·¦·¥µÁ�¤¸Å¢¢jµ� °µ��Î�µÄ®oÄ��´�¦Á�·�¦°¥¦oµª� �¹É��oµ¦°¥¦oµª »̈�¨µ¤�È
°µ��Î�µÄ®oÄ�®´�Å�oÁ�n��´�

�¤·�·� '��� ª·�¸�µ¦��­°�Ä��´�¦®¨´��µ¦�n°¤� �¦³�°��oª¥� �µ¦ª́���µ��°�Ä��´�¦� �'LPHQVLRQ
,QVSHFWLRQ���µ¦�nª�®µ«¼�¥rÄ��´�¦��6WDWLF�%DODQFLQJ��Â¨³�µ¦�¦ª�­°��¼ªnµ¥́�¤¸¦n°�¦°¥�ªµ¤
Á­¸¥®µ¥�nµ��Ç��¹É�Å�oÂ�n��µ¦�¦ª��¼�oª¥�µÁ�¨iµ��µ¦Ä�o�ÎÊ�µ¥µ¥o°¤�¦ª�¦°¥¦oµª��µ¦Ä�o�ÎÊ�µ¥µ¢¨¼Ã°�
Á¦­Á���r�¦ª�¦°¥¦oµª� �µ¦�¦ª�¦°¥¦oµª�oª��¨ºÉ��ªµ¤�̧É­¼�� �8OWUDVRQLF� 7HVWLQJ�� Â¨³�µ¦�¦ª�
¦°¥¦oµª�oª¥¦́�­�̧�5DGLRJUDSKLF�7HVWLQJ�



���

®¤µ¥Á®�»��¤Ã��́«�r®¦º°«́¡�r�̧ÉÂ­���oª¥�v�¦°�Á­o�®�µw�Á�}�¤Ã��́«�r�̧É�v�ÎÊ�µw��́�¤Ã��́«�rÄ�¤·�·
�̧É�'����¼Â��£¼¤·�̧É�����



���

£µ���ª���

�́��¹��o°¤¼¨«́¡�rÁ�ºÊ°��o�



���

PDULQH�HQJLQHHULQJ ([3LU���

¤·�·�'����ªµ¤­́¤¡´��r�°�Á¦ºÉ°�Ä��´�¦Á¦º°�´�«µ­�¦r°ºÉ�� �Î�µ�µ¤

¤Ã��´«�r­́¤¡´��r���µ¦µ��¸É������£µ���ª����

Åª¡��r�����

�¦·������$V�DQ�LQWURGXFWLRQ�WR�PDULQH�HQJLQHHULQJ��ZH�PLJKW�UHDVRQDEO\�EHJLQ�E\�WDNLQJ�DQ�RYHUDOO
ORRN�DW�WKH�VKLS���7KH�YDULRXV�GXWLHV�RI�D�PDULQH�HQJLQHHU�DOO�UHODWH�WR�WKH�RSHUDWLRQ�RI�WKH�VKLS�LQ�D
VDIH��UHOLDEOH��HIILFLHQW�DQG�HFRQRPLF�PDQQHU���>,QWURGXFWLRQ�WR�0DULQH�(QJLQHHULQJ�°oµ�°·��3���@
�¦·������7KH�GLYHUV�SHUIRUPHG�WKH�LQVSHFWLRQ�RQ�WKH�ILYH�EODGHG�SURSHOOHU�DQG�EHLQJ�H[SHULHQFHG
PDULQH�HQJLQHHUV��WKH\�KDG�QR�SUREOHP�UHFRJQLVLQJ�DQG�UHSRUWLQJ�DQ\�SRVVLEOH�SUREOHPV�VSRWWHG�
>3���@
®¤µ¥Á®�»��Å¤n¡��¦·���¸É¤¸«´¡�r��(QWU\��Ä��΅��o°¤¼¨��¹��Î�µ�¦·�����¤µ�µ��o°¤¼¨°oµ�°·��¹É�Á�}��Î�µ¦µÂ¨³Á�}�
Â® n̈��o°¤¼¨�°��΅��o°¤¼¨�oª¥���­nª��¦·�����Á�}��¦·���µ��΅��o°¤¼¨�Â�nÁ�}�«´¡�r°¸�¦¼�Â���¸É¤¸�ªµ¤Á�¸É¥ª�
¡´��´�«´¡�r��(QWU\���º°�Á�}��»�¨µ�¦��0DULQH�(QJLQHHU��Ä�­µ¥ª·�µ��0DULQH�(QJLQHHULQJ�

�o°¤¼¨°oµ�°·��
- 0DULQH�(QJLQHHULQJ��7KH�VWXG\�RI�PDULQH�SURSXOVLRQ�PDFKLQHU\�DQG�DX[LOLDULHV���7KLV�VWXG\

LQFOXGHV�WKH�LQYHQWLRQ��GHVLJQ��EXLOGLQJ��LQVWDOODWLRQ��RSHUDWLRQ��DQG�UHSDLU�RI�PDULQH
HQJLQHV�DQG�DX[LOLDULHV�DV�ILWWHG�RQ�ERDUG�VKLS���>,QWHUQDWLRQDO�0DULQH�'LFWLRQDU\@

°¦¦�΅�¬�r��0DULQH�(QJLQHHULQJ�Á�}�ª·�µ�ªµ¤¦¼oÁ¦ºÉ°��¸ÉÁ�¸É¥ª�´�Á�¦ºÉ°��´�¦�¸É�´�Á� º̈É°�Á¦º°�Á�¦ºÉ°��´�¦Á­¦·¤
Â¨³°»��¦�r°ºÉ��Ç����Ã�¥Á¦·É¤�´Ê�Â�n��µ¦�·��o��°°�Â���­¦oµ���·��´Ê��Â¨³Ä�oÁ�¦ºÉ°��´�¦Â¨³°»��¦�r�nµ��Ç��¸Ê
�°��µ��¸Ê�0DULQH�(QJLQHHULQJ�¥�́Á�}�ª·�µ�ªµ¤¦¼oªnµ�oª¥�µ¦�n°¤Â�¤­nª��nµ��Ç��°�Á¦º°�oª¥����´Ê��¸Ê�Á¡ºÉ°Ä®o
­µ¤µ¦�Ä�o�µ�Á¦º°Å�o�oª¥�ªµ¤�¨°�£́¥Â¨³¤¸�¦³­·��·£µ¡­¼�­»��Ã�¥Å¤n­·Ê�Á� º̈°�¡΅��µ�Ã�¥Ä�nÁ®�»

• ª·«ª�¦¦¤�n°Á¦º°�n°¤Á¦º°��>�¼oÁ�¸É¥ª�µ�@

• ª·«ª�¦¦¤Á�¦ºÉ°��¨Á¦º°��>�¦³­µ��ª�¬r�°��Î�µ@

PDFKLQHU\ ([3LU���

¤·�·�'����ªµ¤­́¤¡´��r�°�Á¦ºÉ°�Ä��´�¦Á¦º°�´�«µ­�¦r°ºÉ�� �Î�µ�µ¤

¤Ã��´«�r­́¤¡´��r���µ¦µ��¸É������£µ���ª����

Åª¡��r�����
�¦·�����(DUO\�ZRRGHQ�VKLSV�ZHUH�VXEMHFWHG�WR�KHDY\�YLEUDWLRQ��DQG�LURQ�KXOOV�ZHUH�QHHGHG�WR�UHVLVW
WKH�YLEUDWRU\�IRUFHV� :LWK�VKDIW�DQG�PDFKLQHU\�EHORZ�WKH�ZDWHUOLQH��VWXIILQJ�ER[HV�DQG�WUDQVPLVVLRQV
KDG�WR�EH�GHYHORSHG�WR�SUHYHQW�OHDNDJH���>3���@
�¦·������7KH�IROORZLQJ�LV�D�VLPSOH�LOOXVWUDWLRQ�RI�ZK\�DSSDUHQW�VOLS�VKRXOG�QRW�EH�XVHG�WR�FRPSDUH
SHUIRUPDQFH�RI�YHVVHOV�ZLWK�GLVVLPLODU�SURSHOOHUV��\HW�KDYLQJ�WKH�VDPH�KXOO�DQG�PDFKLQHU\
FKDUDFWHULVWLFV���>3���@



���

�o°¤¼¨°oµ�°·��
- 7KH�PDLQ�SURSXOVLRQ�PDFKLQHU\�LQVWDOOHG�ZLOO�LQIOXHQFH�WKH�PDFKLQHU\�OD\RXW�DQG�GHWHUPLQH

WKH�HTXLSPHQW�DQG�DX[LOLDULHV�LQVWDOOHG���7KLV�ZLOO�IXUWKHU�GHWHUPLQH�WKH�RSHUDWLRQDO�DQG
PDLQWHQDQFH�UHTXLUHPHQWV�IRU�WKH�VKLS�DQG�WKXV�WKH�NQRZOHGJH�UHTXLUHG�DQG�WKH�GXWLHV�WR
EH�SHUIRUPHG�E\�WKH�PDULQH�HQJLQHHU���>,QWURGXFWLRQ�WR�0DULQH�(QJLQHHULQJ@

- 7KUHH�SULQFLSDO�W\SHV�RI�PDFKLQHU\�LQVWDOODWLRQ�DUH�WR�EH�IRXQG�DW�VHD�WRGD\���7KH�WKUHH
OD\RXWV�LQYROYH�WKH�XVH�RI�GLUHFW�FRXSOHG�VORZ�VSHHG�GLHVHO�HQJLQHV��PHGLXP�VSHHG�GLHVHOV
ZLWK�D�JHDUER[��DQG�WKH�VWHDP�WXUELQH�ZLWK�D�JHDUER[�GULYH�WR�WKH�SURSHOOHU���>,QWURGXFWLRQ�WR
0DULQH�(QJLQHHULQJ@

- Á�¦ºÉ°��´�¦Á­¦·¤®¦º°�¸ÉÁ¦¸¥�ªnµ�v$X[LOLDULHVw�®¤µ¥�¹��Á�¦ºÉ°��´�¦Â¨³°»��¦�r�¸ÉÅ¤nÁ�¸É¥ª�o°��´��µ¦�Î�µÄ®o
Á�·�Â¦��´�Á� º̈É°��°�Á¦º°�Á�n��¦³��Å¢¢jµ�¦³��Á�¦ºÉ°�­¼���3XPS���ÎÊ�µ�®¦º°¦³��Á�¦ºÉ°�­¼�¨¤����°�
Á¦º°�Á�}��o���>�¼oÁ�¸É¥ª�µ�@

°¦¦�΅�¬�r��0DFKLQHU\�®¤µ¥�¹��Á�¦ºÉ°��´�¦�¸É�·��´Ê�°¥¼nÄ�Á¦º°��¹É�Â�n�°°�Á�}��¦³Á£�Ä®�n�Ç����¦³Á£���º°���
Á�¦ºÉ°���́¦®΅���¹É�°µ�Á�}�Á�¦ºÉ°��¸Á�¨®¦º°Á�¦ºÉ°�Á�°¦rÅ��r��6WHDP�7XUELQH��Ã�¥Á�¦ºÉ°��´�¦®΅��Î�µÄ®oÁ�·�Â¦�
�´�Ä®oÁ¦º°Â n̈�Å�Å�o���Â¨³����Á�¦ºÉ°��´�¦Á­¦·¤�®¦º°�¸ÉÁ¦¸¥�ªnµ�v$X[LOLDULHVw��¹É�Á�}�Á�¦ºÉ°��´�¦°ºÉ��Ç�Â¨³°»��¦�r�¸É
Å¤nÁ�¸É¥ª�o°��´��µ¦�Î�µÄ®oÁ�·�Â¦��´�Á� º̈É°��°�Á¦º°�Á�n��¦³��Å¢¢jµ�¦³��Á�¦ºÉ°�­¼��ÎÊ�µ�®¦º°¦³��Á�¦ºÉ°�­¼�¨¤
�°�Á¦º°�Á�}��o�

• Á�¦ºÉ°��´�¦��>�¼oÁ�¸É¥ª�µ����«¡́�r�´��´�·�¦µ��´��·�¥­�µ�@

• Á�¦ºÉ°��´�¦�¨��>�¦³­µ��ª�¬r�°��Î�µ@

SURSXOVLRQ ([3LU���

¤·�·�'����ªµ¤­́¤¡´��r�°�Á¦ºÉ°�Ä��´�¦Á¦º°�´�«µ­�¦r°ºÉ�� �Î�µ�µ¤

¤Ã��´«�r­́¤¡´��r���µ¦µ��¸É������£µ���ª����

Åª¡��r�����
�¦·������$UFKLPHGHV����������%&���WKH�ILUVW�VFLHQWLVW�ZKRVH�ZRUN�KDG�D�ODVWLQJ�HIIHFW�RQ�VKLS
SURSXOVLRQ�LV�FUHGLWHG�ZLWK�WKH�LQYHQWLRQ�RI�WKH�VFUHZ���>3���@
�¦·������1R�VHULRXV�GDPDJH�ZDV�QRWHG��KRZHYHU�VRPH�PDLQWHQDQFH�ZRUN�ZDV�UHTXLUHG�WR�HQVXUH
WKDW�DGHTXDWH�SURSXOVLRQ�ZRXOG�EH�PDLQWDLQHG�DQG�DQ\�VHULRXV�YLEUDWLRQV�WR�WKH�VKDIW�ZRXOG�EH
HOLPLQDWHG���>3���@��
�¦·������7KH�EXON�RI�WKLV�VHFWLRQ�LV�GHYRWHG�WR�WKH�VFUHZ�SURSHOOHU��ZKLFK�LV�E\�IDU�WKH�PRVW�FRPPRQ
IRUP�RI�SURSXOVLRQ�GHYLFH���>3���@



���

�o°¤¼¨°oµ�°·��
- &RPSRQHQWV�RI�5HVLVWDQFH�DQG�3URSXOVLRQ��,W�LV�QHFHVVDU\�WR�SURYLGH�D�SURSXOVLYH�GHYLFH�WR

WKH�VKLS�WKURXJK�WKH�ZDWHU���,W�KDV�EHHQ�H[SODLQHG��WKDW�VLQFH�WKH�SURSXOVLRQ�GHYLFH�LQWHUDFWV
RQ�WKH�UHVLVWDQFH�RI�WKH�VKLS�WKH�WZR�FDQQRW�EH�WUHDWHG�LQ�LVRODWLRQ��h�,Q�WKH�IROORZLQJ��LW�LV
DVVXPHG�WKDW�WKH�SURSXOVLYH�GHYLFH�LV�D�SURSHOOHU��h�7KH�IRUFH�QHHGHG�WR�SURSHO�WKH�VKLS
ZKLFK�PXVW�EH�REWDLQHG�IURP�D�UHDFWLRQ�DJDLQVW�WKH�DLU��ZDWHU�RU�ODQG��H�J��E\�FDXVLQJ�D
VWUHDP�RI�DLU�RU�ZDWHU�WR�PRYH�LQ�WKH�RSSRVLWH�GLUHFWLRQ���7KH�VDLOLQJ�VKLS�XVHV�DLU�UHDFWLRQ�
'HYLFHV�DFWLQJ�RQ�ZDWHU�DUH�SDGGOH�ZKHHO��RDU�DQG�VFUHZ�SURSHOOHU���5HDFWLRQ�RQ�ODQG�LV
XVHG�E\�WKH�SXQW�SROH�RU�WKH�KRUVH�WRZLQJ�D�EDUJH���)RU�JHQHUDO�DSSOLFDWLRQ��WKH�ODQG
UHDFWLRQ�LV�QRW�DYDLODEOH�DQG�WKH�QDYDO�DUFKLWHFW�PXVW�PDNH�WKH�XVH�RI�ZDWHU�RU�DLU���7KH
IRUFH�DFWLQJ�RQ�WKH�VKLS�DULVHV�IURP�WKH�UDWH�RI�FKDQJH�RI�PRPHQWXP�LQGXFHG�LQ�WKH�IOXLG�
>%DVLF�6KLS�7KHRU\@

- �µ¦�nµ¥�°��Î�µ¨´��µ�Á�¦ºÉ°��´�¦Ä®�n¨�­¼n�ÎÊ�µÃ�¥�nµ�Ä��´�¦®¦º°­·É�°ºÉ��Ç�Á¡ºÉ°�Î�µÄ®oÁ¦º°Â¨n��Á�n��¡µ¥
�2DUV��Ä���6DLO����́®´��ÎÊ�µ��3DGGOH�:KHHOV��Á�p���-HW�3URSXOVLRQ��Â¨³Ä��´�¦��3URSHOOHU���>ª·�µ�n°
Á¦º°Á n̈¤����Ä��´�¦Á¦º°Â¨³�µ¦°°�Â��@

°¦¦�΅�¬�r��3URSXOVLRQ��º°�Â¦���́�°�Á¦º°�¸É�Î�µÄ®oÁ¦º°Â n̈�Å�Å�o��¹É�Á�·��µ�°»��¦�rÄ��Ç��°�Á¦º°�¸É�¦³�Î�µ�´�
�ÎÊ�µ®¦º°¨¤�Á�n���Î�µÄ®o�¦³Â­�ÎÊ�µ®¦º°¨¤Å®¨Å�Ä��·«�µ��¦��´��oµ¤���°»��¦�r�°�Á¦º°�¸É�¦³�Î�µ�´�¨¤�Á�n���oµÄ�
�°�Á¦º°Ä����°»��¦�r�¸É�¦³�Î�µ�´��ÎÊ�µ�Á�n��Ä�¡µ¥��´�®´��Ä��´�¦��¹É�¤¸�µ¦�nµ¥�°��Î�µ΅�¤µ�µ�Á�¦ºÉ°��´�¦Ä®�n
Ã�¥Â¦���́�¸É�Î�µÄ®oÁ¦º°Á� º̈É°��¸ÉÁ�·��µ�°´�¦µ�µ¦Á�¨̧É¥�Â�¨��°�Ã¤Á¤��´¤��0RPHQWXP��Ä��ÎÊ�µ

• Â¦��´�Á� º̈É°����>�¼oÁ�¸É¥ª�µ�@

• �µ¦�´�Á� º̈É°����>ª·Á�¸¥¦��d~��»¨�»�¦@

SURSHOOHU ([3LU���
¤·�·�'����ªµ¤­́¤¡´��r�°�Á¦ºÉ°�Ä��´�¦Á¦º°�´�«µ­�¦r°ºÉ�
Â¨³Á�ºÉ°¤�ªµ¤­́¤¡´��r­¼n¤·�·�'����'����'����Â¨³�'� � �Î�µ�µ¤

¤Ã��´«�r­́¤¡´��r���µ¦µ��¸É������£µ���ª����

Åª¡��r����SURS���Î�µ¥n°�����VFUHZ�SURSHOOHU
�¦·������$�SURSHOOHU�FDQ�EH�VDLG�WR�
SXVK
�WKH�KXOO�WKURXJK�WKH�ZDWHU���>3���@
�¦·������6KLS�SURSHOOHUV�PD\�KDYH�WKUHH�WR�VL[�VLPLODU�EODGHV��WKH�QXPEHU�EHLQJ�FRQVLVWHQW�ZLWK�WKH
GHVLJQ�UHTXLUHPHQWV���>3���@
�¦·������7KH�SURSHOOHU�FRQVLVWV�RI�D�ERVV�ZLWK�VHYHUDO�EODGHV�RI�KHOLFRLGDO�IRUP�DWWDFKHG�WR�LW���:KHQ
URWDWHG�LW�tVFUHZVu�RU�WKUXVWV�LWV�ZD\�WKURXJK�WKH�ZDWHU�E\�JLYLQJ�PRPHQWXP�WR�WKH�FROXPQ�RI�ZDWHU
SDVVLQJ�WKURXJK�LW���7KH�WKUXVW�LV�WUDQVPLWWHG�DORQJ�WKH�VKDIWLQJ�WR�WKH�WKUXVW�EORFN�DQG�ILQDOO\�WR�WKH
VKLSuV�VWUXFWXUH���>3���@�
�¦·������$�SURSHOOHU�PRYHV�WKRXJK�WKH�ZDWHU�LQ�D�VLPLODU�PDQQHU�DV�D�PHFKDQLFDO�VFUHZ�PRYHV



���

IRUZDUG�WKURXJK�D�SLHFH�RI�ZRRG��7KH�GLVWDQFH�RU�IRUZDUG�PRWLRQ�GHSHQGV�PDLQO\�RQ�WKH�SURSHOOHU
SLWFK���GHILQHG�DV�KRZ�IDU�WKH�SURSHOOHU�PRYHV�LQ�RQH�FRPSOHWH�UHYROXWLRQ���>3���@
�¦·������,I�ZH�UXQ�DW�VSHHGV�RWKHU�WKDQ�WKDW�IRU�ZKLFK�D�)L[HG�3LWFK�3URS�KDV�EHHQ�SLWFKHG��WKH
SURSHOOHU�LV�QRW�EHLQJ�HIILFLHQW��DQG�ZH�DUH�ZDVWLQJ�IXHO���>3���@
�¦·������,Q�FDVHV�RI�VSHFLDO�W\SH�SURSHOOHUV��RU�LQ�FDVHV�RI�VFUHZ�SURSHOOHUV�KDYLQJ�EODGH�VHFWLRQV�RI
XQXVXDO�VKDSH��WKH�PDQXIDFWXUHU��LQ�DGGLWLRQ�WR�WKH�UHTXLUHG�SODQV��VKDOO�VXEPLW�WR�WKH�+HDG�2IILFH
GLUHFW�VWUHVV�FDOFXODWLRQV�VLPLODU�WR�WKRVH�GHVFULEHG�LQ�����>3���@
�o°¤¼¨°oµ�°·��

- 3URSHOOHU��$�SURSXOVLYH�GHYLFH�FRQVLVWLQJ�RI�D�ERVV�RI�KXE�FDUU\LQJ�UDGLDO�EODGHV�IURP�WZR
WR�IRXU�LQ�QXPEHU��WKH�UHDU�RU�GULYLQJ�IDFHV�RI�ZKLFK�IRUP�SRUWLRQV�RI�DQ�DSSUR[LPDWHO\
KHOLFDO�VXUIDFH��WKH�D[LV�RI�ZKLFK�LV�WKH�FHQWHU�OLQH�RI�WKH�SURSHOOHU�VKDIW���$OVR�FDOOHG
VFUHZ�SURSHOOHU���7KH�SURSHOOHU�LV�JHQHUDOO\�SODFHV�DW�WKH�DIWHU�HQG�RI�WKH�YHVVHO�
>,QWHUQDWLRQDO�0DULWLPH�'LFWLRQDU\@

- 7KH�3URSHOOHU��$�SURSHOOHU�WXUQV�WKH�SRZHU�GHOLYHUHG�E\�WKH�HQJLQH�LQWR�WKUXVW�WR�GULYH�WKH
YHVVHO�WKURXJK�WKH�ZDWHU���,Q�SURSHOOHU�GHVLJQ��LW�LV�LPSRUWDQW�WR�HQVXUH�WKDW�LW�GULYHV�WKH
YHVVHO�HIILFLHQWO\���>%RDW�3URSHOOHU�	�3URSXOVLRQ�7HUPLQRORJ\@

°¦¦�΅�¬�r��3URSHOOHU�Á�}�°»��¦�r�¸É�Î�µÄ®oÁ�·�Â¦��´��°�Á¦º°��¦³�°��oª¥�»¤Â¨³Ä��Ã�¥Ä�°¥¼nÄ�΅�¬�³
�·��ª́��·�°¥¼n�¸É�»¤�����Ä����Ä��´�¦�¦��·�·��´Ê�°¥¼n�oµ¥Á¦º°���Ä��´�¦�³®¤»�Ä��ÎÊ�µ�Ã�¥Å�o¦´��µ¦�nµ¥�°��Î�µ΅�
¤µ�µ�Á�¦ºÉ°��´�¦®΅����Ä���́¦�³®¤»�Ä�΅�¬�³Á®¤º°�Á�¨̧¥ª�¸É�³ »̈�³¨ª��nµ��ÎÊ�µ��Î�µÄ®oÁ�·�Â¦��΅��´�
�7KUXVW��Ä��ÎÊ�µ��¹É��³�nµ¥�°��nµ�Á¡¨µ�΅�¤µÂ¨³¡µ�´ªÁ¦º°Á� º̈É°��¸ÉÅ�Å�o

¦¼��¦³�°���¦¼��¸É����Ä��´�¦Á¦º°

�·«�µ��µ¦®¤»�

�·«�µ�Â¦��¨´��´�



���

• Ä��´�¦Á¦º°��>�¼oÁ�¸É¥ª�µ����ª·Á�¸¥¦��d~��»¨�»�¦@

• Ä��´�¦��>�¦³­µ��ª�¬r�°��Î�µ@

IL[HG�SLWFK�SURSHOOHU ([3LU���

¤·�·�'����ªµ¤­́¤¡´��r�°���·��°�Ä��´�¦Á¦º° �Î�µ�µ¤

¤Ã��´«�r­́¤¡´��r���µ¦µ��¸É������£µ���ª����

Åª¡��r����)33���Î�µ¥n°�
�¦·������:KLOH�LW�LV�WUXH�WKDW�D�)L[HG�3LWFK�3URSHOOHU��)33��FDQ�EH�PRUH�HIILFLHQW�WKDQ�D�&RQWUROODEOH
3LWFK�3URSHOOHU��LW�FDQ�RQO\�EH�VR�DW�RQH�USP�DQG�RQH�ORDG�FRQGLWLRQ��WKDW�IRU�ZKLFK�LW�ZDV�GHVLJQHG�
>3���@
�¦·������$�VROLG�IL[HG�SLWFK�SURSHOOHU�LV�VKRZQ�LQ�)LJXUH�������$OWKRXJK�XVXDOO\�GHVFULEHG�DV
IL[HG��WKH�SLWFK�GRHV�YDU\�ZLWK�LQFUHDVLQJ�UDGLXV�IURP�WKH�ERVV��7KH�SLWFK�DW�DQ\�SRLQW�LV
IL[HG��KRZHYHU��DQG�IRU�FDOFXODWLRQ�SXUSRVHV�D�PHDQ�RU�DYHUDJH�YDOXH�LV�XVHG���>3���@
�¦·������7KH�QRUPDO�PHWKRG�RI�PDQXIDFWXUH�IRU�D�IL[HG�SLWFK�SURSHOOHU��LV�WR�FDVW�WKH�EODGHV�LQWHJUDO
ZLWK�WKH�ERVV�DQG�DIWHU�LQVSHFWLRQ�DQG�PDUNLQJ��WR�PDFKLQH�WKH�WDSHUHG�ERUH�DQG�IDFHV�RI�WKH�ERVV
EHIRUH�WKH�EODGHV�DUH�SURILOHG�E\�KDQG�ZLWK�UHIHUHQFH�WR�GDWXP�JURRYHV�FXW�LQ�WKH�VXUIDFHV�RU�ZLWK
DQ�HOHFWURQLFDOO\�FRQWUROOHG�SURILOLQJ�PDFKLQH���>3���@
�¦·������:LWK�WKH�)33�V\VWHP��RQFH�LW�LV�LQVWDOOHG�\RX�KDYH�DQ�XQNQRZQ�VLWXDWLRQ�LQ�WHUPV�RI�ZKHWKHU
WKH�SLWFK�LV�DFWXDOO\�FRUUHFW�IRU�\RXU�YHVVHO��DQG�\RX�PD\�QHHG�WR�IDFWRU�LQ�WKH�DGGHG�FRVW�RI�DQ
HQWLUH�KDXORXW�DQG�UH�SLWFKLQJ�FHUHPRQ\���>3���@
�o°¤¼¨°oµ�°·��

- Ä�­¤¥́�n°�Ä��´�¦Á¦º°¤¸Á�¡µ³Â��¤¸¦³¥³¡·��r�µ¥�´ª®¦º°���¸É��¹É�Á¤ºÉ°Á¦º°¤¸�ÎÊ�µ®�´��¦¦�»�Á�µ�Á¦º°�Èª·É�
Å�Å�o�µ¤�¦��·Ã�¥Ä�oÂ¦��µ�Á�¦ºÉ°��´�¦®¤�����¦´Ê�Á¤ºÉ°Á¦º°®�´��¹Ê���¦³ªµ��¦¦�»��ÎÊ�µ®�´�Á�È¤�¸É��Ä�
��́¦�³�΅��ÎÊ�µÅ¤nÅ�oÁ�È¤�¸ÉÂ¨³Ã°Áª°¦rÃ®¨���2YHU�/RDG��Á�¦ºÉ°��³� ï°¥�ª´��Î�µ����n°¤µ¤¸�µ¦�·��o�
Ä���́¦Á¦º°�¸É¤¸�¨Å��Î�µÄ®o�e�Ä��¦³�·�Å�o�®¦º°Á�¨̧É¥�¦³¥³¡·��rÅ�o��>ª·�µ�n°Á¦º°Á n̈¤�����Ä��´�¦��΅�
¡·��rÅ�o@

°¦¦�΅�¬�r��)L[HG�3LWFK�3URSHOOHU�Á�}�Ä���́¦Á¦º°�¸É¤¸Ä��·�°¥¼n�´��»¤Ä��´�¦°¥nµ��µª¦�Ã�¥�¦��·�³® n̈°Á�}�
�·Ê�Á�¥̧ª�µ¤�Î�µÂ®�n��¸É°°�Â��ÅªoÁ®¤µ³­¤�´���µ�Á¦º°®¦º°�ÎÊ�µ®�´�¦³ªµ��¦¦�»��°�Á¦º°��¹É��Î�µÄ®o¤¸¤»¤�·����
�¸É��¸É�»��Ç��»�Ä�Â�ª¦´«¤¸�Â¨³¤¸¦³¥³�µ��´�Á� º̈É°�Å��jµ�®�oµ�n°®�¹É�¦°�®¤»���3LWFK�����¸É�Å¤n­µ¤µ¦�Á�¨̧É¥��
Â�¨��µ¤�ÎÊ�µ®�´�¦³ªµ��¦¦�»�Å�o����)L[HG�3LWFK�3URSHOOHU�Â¥�Å�oÁ�}����Â����º°�&RQYHQWLRQDO�®¦º°�+LJKO\
6NHZHG



���

¦¼��¦³�°���¦¼��¸É����Ä��´�¦Á¦º°�)33

• Ä��´�¦¦³¥³¡·��r���¸É��>ª·Á�¸¥¦��d~��»¨�»�¦@

• Ä��´�¦�¦´�¡·��rÅ¤nÅ�o��>�¼oÁ�¸É¥ª�µ�@

• Ä���́¦��·�¤»¤�·����¸É��>�¦³­µ��ª�¬r�°��Î�µ@

FRQYHQWLRQDO�SURSHOOHU ([3LU���

¤·�·�'����ªµ¤­́¤¡´��r�°���·��°�Ä��´�¦Á¦º° �Î�µ�µ¤

¤Ã��´«�r­́¤¡´��r���µ¦µ��¸É������£µ���ª����

Åª¡��r����QRQ�VNHZHG�SURSHOOHU
�¦·������,Q�RUGHU�WR�IDFLOLWDWH�WKH�FRPSDULVRQ�RI�WKH�VKLS�SHUIRUPDQFH�ZLWK�WKH�RULJLQDO�FRQYHQWLRQDO
SURSHOOHU�DQG�WKH�&/7�SURSHOOHU�LW�ZDV�DJUHHG�WR�FDUU\�RXW�FRQVHFXWLYH�WULDOV�ZLWK�ERWK�SURSHOOHUV�ZLWK
WKH�VKLS�KXOO�VXUIDFH�LQ�WKH�VDPH�FRQGLWLRQV���>3���@
�¦·������,PSURYHPHQWV�RYHU�WKH�FRQYHQWLRQDO�SURSHOOHU�SHUIRUPDQFH�DULVH�IURP�WKH�HQODUJHPHQW�RI
WKH�WDLO�UDFH�DQG�WKH�WKUXVW�WKDW�FDQ�EH�SURGXFHG�E\�VXLWDEOH�VKDSLQJ�RI�WKH�GXFW�WR�RIIVHW�WKH�GUDJ�RI
WKH�VKURXG�DQG�LWV�VXSSRUWV���>3���@
�o°¤¼¨°oµ�°·��

- Ä�Á°�­µ¦�°�­¤µ�¤�´��´Ê�Á¦º°Á�·��³Á¨�v'19�*XLGDQFH�0DQXDO�IRU�,QVSHFWLRQ�DQG�5HSDLU�RI
%URQ]H�3URSHOOHUw���o°¤¼¨�3�����¡�ªnµÅ�oÂ�n���·��°�Ä��´�¦°°�Á�}��v1RQ�VNHZHG�3URSHOOHUVw
�´��v6NHZHG�3URSHOOHUVw��¹É��1RQ�VNHZHG�3URSHOOHU�¤¸΅�¬�³�¦��´��&RQYHQWLRQDO�3URSHOOHU
>�¼oÁ�¸É¥ª�µ�@

- $�SURSHOOHU�LV�FRQVLGHUHG�VNHZHG��ZKHQ�WKH�WUDLOLQJ�HGJH�IRUPV�DQ�LQZDUG�ERZ�H[FHHGLQJ
����RI�WKH�EODGH�ZLGWK�PHDVXUHG�SHUSHQGLFXODUO\�WR�WKH�vWUDLOLQJ�HGJH�FRUG�OLQHw���>'19
*XLGDQFH�0DQXDO��3���@

°¦¦�΅�¬�r��&RQYHQWLRQDO�3URSHOOHU�®¦º°�µ��¦´Ê��ÈÁ¦¸¥�ªnµ�1RQ�VNHZHG�3URSHOOHU��´Ê��Á�}�Ä��´�¦Á¦º°



���

Â���¦¦¤�µ�´Ê�Á�·¤�¸É¤Ä̧��oµ��°��µ¤Ã�o�Á�oµ®µ�oµ��°��Î�µ�o°¥�ªnµ¦o°¥¨³�����°��ªµ¤�ªoµ��¸Éª´��¦�Á­o�
�´Ê��µ���́Á­o��°¦r����ªµ¤¥µª�µ�Ã��Ä��¹��¨µ¥Ä����¸É�oµ��°��µ¤���Ä��´�¦Â��Ä®¤n�Ç�Á�n��&/7�®¦º°
6NHZHG�3URSHOOHU��¸É¤Ä̧��·�Ã�o�Ä�¦³�´��nµ��Ç���Á�}��µ¦¡´��µ¤µ�µ��&RQYHQWLRQDO�3URSHOOHU

¦¼��¦³�°���¦¼��¸É����Ä��´�¦Â���·�Ã�o�Â¨³Â���¦¦¤�µ

• Ä��´�¦Â���¦¦¤�µ��>�¼oÁ�¸É¥ª�µ�@

• Ä���́¦�¸ÉÅ¤n¤¸�ªµ¤Á°���>ª·Á�¸¥¦��d~��»¨�»�¦@

KLJKO\�VNHZHG�SURSHOOHU ([3LU���

¤·�·�'����ªµ¤­́¤¡´��r�°���·��°�Ä��´�¦Á¦º° �Î�µ�µ¤

¤Ã��´«�r­́¤¡´��r���µ¦µ��¸É������£µ���ª����

Åª¡��r����KLJK�VNHZ�SURSHOOHU�����VNHZHG�SURSHOOHU

�¦·������3URSHOOHU�FOHDUDQFHV�KDYH�LQFUHDVHG�RYHU�WLPH�GXH�WR�YLEUDWLRQ�SUREOHPV��PRUH�SRZHU
LQVWDOOHG�LQ�OLJKWHU�VWUXFWXUHV����+LJK�VNHZ�SURSHOOHUV�FDQ�VRPHZKDW�FRXQWHUDFW�WKHVH�SUREOHPV�VLQFH
WKH�LPSXOVHV�IURP�WKH�EODGH�VHFWLRQV�DW�GLIIHUHQW�UDGLL�UHDFK�WKH�FRXQWHU�DW�GLIIHUHQW�WLPHV��UHGXFLQJ
SHDNV���>3���@
�¦·������7KH�WKLFNQHVV�RI�WKH�KLJKO\�VNHZHG�SURSHOOHU�EODGHV�LV�WR�FRPSO\�ZLWK�WKH�IROORZLQJ
UHTXLUHPHQWV�GHSHQGLQJ�RQ�WKH�VNHZ�DQJOH���>3���@��
�o°¤¼¨°oµ�°·��

- Ä�Á°�­µ¦�°�­¤µ�¤�´��´Ê�Á¦º°Á�·��³Á¨�v'19�*XLGDQFH�0DQXDO�IRU�,QVSHFWLRQ�DQG�5HSDLU�RI
%URQ]H�3URSHOOHUw���o°¤¼¨�3�����¡�ªnµÅ�oÂ�n���·��°�Ä��´�¦°°�Á�}��v1RQ�VNHZHG�3URSHOOHUVw
�´��v6NHZHG�3URSHOOHUVw��¹É��6NHZHG�3URSHOOHU��³¤�̧µ¦�·�Ã�o��°�Ä�¤µ��ªnµÄ��´�¦�¦¦¤�µ��¹�
Á¦¸¥�ªnµ�+LJKO\�6NHZHG�3URSHOOHU��ÈÅ�o�Â¨³­µ¤µ¦�°°�Â��Â¨³­¦oµ�Ä®oÄ�¤¸�µ¦�·�Ã�o�¤µ�®¦º°
�o°¥Â öªÂ�n�µ¦Ä�o�µ���>�¼oÁ�¸É¥ª�µ�@



���

- $�SURSHOOHU�LV�FRQVLGHUHG�VNHZHG��ZKHQ�WKH�WUDLOLQJ�HGJH�IRUPV�DQ�LQZDUG�ERZ�H[FHHGLQJ
����RI�WKH�EODGH�ZLGWK�PHDVXUHG�SHUSHQGLFXODUO\�WR�WKH�vWUDLOLQJ�HGJH�FRUG�OLQHw���>'19
*XLGDQFH�0DQXDO��3���@

®¤µ¥Á®�»��¡�ªnµ¤¸�µ¦Ä�o«´¡�r�´Ê�Ä�¦¼�Â���°��+LJK�6NHZ�3URSHOOHU�Â¨³�+LJKO\�6NHZHG�3URSHOOHU�Ä�
°´�¦µ­nª�Ä�¨oÁ�¸¥��´��Ã�¥¦¼�Â��Â¦�¡�Ä��Î�µ¦µÂ¨³Á°�­µ¦�°�­¤µ�¤�´��´Ê�Á¦º°Á�·��³Á¨�­nª�¦¼�Â���¸É
­°�¡�Ä�Á°�­µ¦�°�­¤µ�¤�´��´Ê�Á¦º°Á�·��³Á¨Â¨³Á°�­µ¦�¦³�°��µ¦°�¦��°��¦·¬´��.REHOFR
°¦¦�΅�¬�r��+LJKO\�6NHZHG�3URSHOOHU�®¦º°�µ��¦´Ê��ÈÁ¦¸¥�ªnµ�6NHZHG�3URSHOOHU�Á�¥�Ç��´Ê��Á�}�Ä��´�¦Á¦º°
�¸É¡�́�µ¤µ�µ�Ä��´�¦Â���¦¦¤�µÁ¡ºÉ°¨�Â¦�­́É�­³Á�º°��¸É°µ�Á�·��¹Ê���³Á¦º°Â n̈����Ã�¥�+LJKO\�6NHZHG
3URSHOOHU��³¤Ä̧��oµ��°��µ¤Ã�o�Á�oµ®µ�oµ��°��Î�µ¤µ��ªnµ¦o°¥¨³�����°��ªµ¤�ªoµ��¸Éª´��¦�Á­o��´Ê��µ�
��́Á­o��°¦r����ªµ¤¥µª�µ�Ã��Ä��¹��¨µ¥Ä����¸É�oµ��°��µ¤
¦¼��¦³�°����¼¦¼��¸É����¸É�´��¹�«´¡�rÁ�ºÊ°��o��([3LU���

• Ä��´�¦Â���·�Ã�o���>�¼oÁ�¸É¥ª�µ�@

• Ä���́¦�¸É¤¸�ªµ¤Á°���>ª·Á�¸¥¦��d~��»¨�»�¦@

FRQWUROODEOH�SLWFK�SURSHOOHU ([3LU���

¤·�·�'����ªµ¤­́¤¡´��r�°���·��°�Ä��´�¦Á¦º° �Î�µ�µ¤

¤Ã��´«�r­́¤¡´��r���µ¦µ��¸É������£µ���ª����

Åª¡��r����&33���Î�µ¥n°�
�¦·������$�FRUUHFWO\�VL]HG�&RQWUROODEOH�3LWFK�3URSHOOHU�FDQ�EH�HIILFLHQW�DW�D�ZLGH�USP�UDQJH��VLQFH
SLWFK�FDQ�EH�DGMXVWHG�WR�DEVRUE�DOO�WKH�SRZHU�WKDW�WKH�HQJLQH�LV�FDSDEOH�RI�SURGXFLQJ�DW�QHDUO\�DQ\
USP���>3���@
�¦·������:LWK�D�&RQWUROODEOH�3LWFK�3URSHOOHU��\RX�FDQ�PDNH�SLWFK�DGMXVWPHQWV�WR�VXLWV�D�ZLGH�YDULHW\
RI�FRQGLWLRQV���>3���@
�¦·������&RQWUROODEOH�3LWFK�3URSHOOHUV���7KHVH�DUH�SURSHOOHUV�LQ�ZKLFK�WKH�EODGHV�DUH�VHSDUDWHO\
PRXQWHG�RQ�WKH�ERVV��DQG�LQ�ZKLFK�WKH�SLWFK�RI�WKH�EODGHV�FDQ�EH�FKDQJHG��DQG�HYHQ�UHYHUVHG��E\
PHDQV�RI�D�PHFKDQLVP�LQ�WKH�ERVV��ZKLOVW�WKH�SURSHOOHU�LV�UXQQLQJ��7KH�SLWFK�LV�PHFKDQLFDOO\�RU
HOHFWURPHFKDQLFDOO\�DGMXVWHG�WR�DOORZ�WKH�HQJLQHV
�IXOO�SRZHU�WR�EH�DEVRUEHG�XQGHU�GLIIHUHQW
FRQGLWLRQV�RI�RSHUDWLRQ���>3���@
�¦·������$�FRQWUROODEOH�SLWFK�SURSHOOHU�LV�PDGH�XS�RI�D�ERVV�ZLWK�VHSDUDWH�EODGHV�PRXQWHG�LQWR�LW��$Q
LQWHUQDO�PHFKDQLVP�HQDEOHV�WKH�EODGHV�WR�EH�PRYHG�VLPXOWDQHRXVO\�WKURXJK�DQ�DUF�WR�FKDQJH�WKH
SLWFK�DQJOH�DQG�WKHUHIRUH�WKH�SLWFK���>3���@
�¦·������$QRWKHU�VXLWDEOH�DSSOLFDWLRQ�RI�WKH�&3�SURSHOOHU�LV�WR�VKLSV�ZKLFK�PXVW�RSHUDWH
HIILFLHQWO\�DW�WZR�TXLWH�GLIIHUHQW�ORDGLQJ�FRQGLWLRQV��H�J��WKH�WXJ�ZKHQ�WRZLQJ�RU�UXQQLQJ�IUHH�
WKH�WUDZOHU�ZKHQ�WUDZOLQJ�RU�ZKHQ�RQ�SDVVDJH�WR�RU�IURP�WKH�ILVKLQJ�JURXQGV���>3���@



���

�o°¤¼¨°oµ�°·��
- �¨Å�£µ¥Ä�Á¡¨µÄ��´�¦�¸É�Î�µÄ®oÁ�¨̧É¥�¡·��r�°�Ä��´�¦Å�o�¸Ê��º°Á�}��¨Å��¸É�Î�µ®�oµ�¸ÉÁ�}��´Ê�Á�¦ºÉ°��´�¦

Ä®�nÂ¨³Á�¦ºÉ°��´�¦�nª¥Å�Ä��´ª�Á¡¦µ³Á¤ºÉ°Á�¦ºÉ°��´�¦Ä®�nÁ¦·É¤Á�·�Â öª��³Å¤n�o°�­�µ¦r�Á�¦ºÉ°�Ä®¤n
Á�·�®�oµ®¦º°�°¥®΅���ÈÁ�¨̧É¥�¡·��rÄ��´�¦Å�o�Á�¦ºÉ°��´�¦Ä®�n�¹�­�µ¦r��¦´Ê�Á�¸¥ª�¨°�Á�¸É¥ª�Å¤n�o°�
®¥»��Ç�Á�·��Ç�Ä®o®¤�Á� º̈°�Á®¤º°�Á�¦ºÉ°��¸Á�¨Â��Ä��´�¦¡·��r���¸É��>ª·�µ�n°Á¦º°Á n̈¤�����Ä��´�¦�΅�
¡·��rÅ�o@

°¦¦�΅�¬�r��&RQWUROODEOH�3LWFK�3URSHOOHU�Á�}�Ä���́¦�¸ÉÅ¤nÅ�o�·�°¥¼n�´��»¤Ä��´�¦°¥nµ��µª¦Á®¤º°��)L[HG
3LWFK�3URSHOOHU���Â�nÁ�}�Ä���́¦Á¦º°�¸ÉÂ�n¨³Ä�¥¹��·��´��»¤Ä��´�¦Â¨³¤¸�¨Å�Ä®o­µ¤µ¦��¦´�¤»¤�·���³�¸ÉÄ��
��́¦®¤»�°¥¼nÅ�o��Î�µÄ®o�nµ¡·��r��3LWFK��Á�¨̧É¥�Å�Å�o����´��´Ê��Á¦º°�¹�­µ¤µ¦�Â n̈��oª¥�ªµ¤Á¦Èª¦³�´��nµ��Ç���Â¨³
®¥»�Á¦º°���®¦º°Â n̈��°¥®΅�Å�o°¥nµ��n°Á�ºÉ°����Á�¦ºÉ°��´�¦®΅�­µ¤µ¦��¦´��Î�µ΅�Ä®oÁ®¤µ³­¤�´��ÎÊ�µ®�´�¦³ªµ�
�¦¦�»�Ä�¦°�®¤»��nµ�°´�¦µ�ªµ¤Á¦Èª�°´�Á�}��µ¦�¦³®¥´�¡΅��µ�����´Ê��¸Ê��¨Å��°�Ä��´�¦��·��¸Ê�³°¥¼nÄ��»¤
Ä��´�¦

¦¼��¦³�°���¦¼��¸É����Ä��´�¦Á¦º°�&33

• Ä��´�¦�΅�¡·��rÅ�o��>ª·Á�¸¥¦��d~��»¨�»�¦@

• Ä��´�¦�¦´�¡·��rÅ�o��>�¼oÁ�¸É¥ª�µ�@

SUHVVXUH�IDFH ([3LU���

¤·�·�'����ªµ¤­́¤¡´��r�°�­nª��¦³�°��°�Ä��´�¦Á¦º° �Î�µ�µ¤

¤Ã��´«�r­́¤¡´��r���µ¦µ��¸É������£µ���ª����

Åª¡��r����SUHVVXUH�VLGH
�¦·������$V�GHSLFWHG�LQ�)LJXUH������WKH�FULWLFDO�DUHD�RI�D�FRQYHQWLRQDO�SURSHOOHU�LV�GHILQHG�DV�WKH
DUHD�RI�WKH�SUHVVXUH�IDFH�RI�WKH�EODGH�EHWZHHQ�WKH�ILOOHW�DQG����5�DQG�VWDUWLQJ�DW�WKH�OHDGLQJ�HGJH
HQFRPSDVVLQJ�����RI�WKH�FKRUG�OHQJWK�WDNHQ�DW�2$5���>3���@
�¦·������:KHQ�WKHUH�DUH�LQMXULRXV�VXUIDFH�GHIHFWV�DW�WKH�SUHVVXUH�IDFH��IDWLJXH�FUDFNV�DUH�HDV\�WR
VWDUW�DQG�LQFUHDVH���>3����2XWOLQH@
�¦·������*HQHUDOO\��WKH�WHQVLOH�VWUHVV�JHQHUDWLQJ�RQ�D�SURSHOOHU�GXULQJ�QDYLJDWLRQ�EHFRPHV�JUHDWHVW
QHDU�WKH�WKLFNHVW�SRUWLRQ�RI�WKH�URRW�RI�WKH�EODGH�RQ�WKH�SUHVVXUH�VLGH���>3���@



���

�o°¤¼¨°oµ�°·��
- �¦³Â­�ÎÊ�µ�¸ÉÅ®¨¤µ�³�³�³�´��oµ�®�oµ�°��e�Ä��´�¦�Î�µÄ®oÁ�·�Â¦�����3UHVVXUH��­nª��oµ�®΅��°�

�e�Ä��´�¦��¦³Â­�ÎÊ�µÅ®¨Å¤nÂ¦�Â¨³Á�}��oµ��¸É�ÎÊ�µ�nµ�Å�Á�nµ�´Ê�Â¨³Á�·�Â¦��¼���6XFWLRQ���>ª·�µ�n°Á¦º°
Á n̈¤����Ä��´�¦Á¦º°Â¨³�µ¦°°�Â��@

- �µ¦�³�¦µ�ªnµÄ��´�¦®¤»��ªµ®¦º°�oµ¥�´Ê��Ä®o¥º��µ��oµ¥Á¦º°®´�®�oµÅ��µ�®´ªÁ¦º°��oµÄ��´�¦®¤»�Å�
�µ��ªµ¤º°�Ä���́¦�´Ê��³Á�}�Ä��´�¦®¤»��ªµ��oµ®¤»�Å��µ��oµ¥¤º°�Ä��´�¦�´Ê�Á�}�Ä��´�¦®¤»��oµ¥�Ä�
��́¦�oµ��¸É¤°�Á®È��n°�Á¦¸¥��oµ�®�oµ��)DFH�RI�%ODGH�®¦º°�3UHVVXUH�6LGH��­nª��oµ�°¥¼n�¦��oµ¤Á¦¸¥�
�oµ�®΅���%DFN�RI�%ODGH�®¦º°�6XFWLRQ�6LGH���°��¸É¡o��ÎÊ�µ�n°�Á¦¸¥��°��Î�µ��/HDGLQJ�(GJH��­nª�
°�̧�°�®�¹É�Á¦¸¥��°��µ¤��7UDLOLQJ�(GJH���>ª·�µ�n°Á¦º°Á n̈¤����Ä���́¦Á¦º°Â¨³�µ¦°°�Â��@

°¦¦�΅�¬�r��3UHVVXUH�)DFH��º°��oµ�®�oµ�°�Ä��´�¦��¹É�Á¤ºÉ°Ä��´�¦®¤»�°¥¼nÄ��ÎÊ�µ��³¤¸Â¦����°��ÎÊ�µ�´�°¥¼n
�oµ�®�oµ�°�Ä��´�¦�¸Ê

¦¼��¦³�°���¦¼��¸É����­nª��¦³�°��°�Ä��´�¦����

• �oµ��Î�µ΅�����>ª·Á�¸¥¦��d~��»¨�»�¦@

• �oµ�®�oµ��>ª·Á�¸¥¦��d~��»¨�»�¦@

• �oµ�Â¦�����>�¼oÁ�¸É¥ª�µ�@

VXFWLRQ�IDFH ([3LU���

¤·�·�'����ªµ¤­́¤¡´��r�°�­nª��¦³�°��°�Ä��´�¦Á¦º° �Î�µ�µ¤

�·«�µ��µ¦®¤»�



���

¤Ã��´«�r­́¤¡´��r���µ¦µ��¸É������£µ���ª����

Åª¡��r����VXFWLRQ�VLGH
�¦·������=RQH�%�LV�WKH�UHPDLQLQJ�DUHD�RI�WKH�GULYLQJ�IDFH�EHWZHHQ�WKH�URRW�RI�WKH�EODGH�DQG�WKH
UDGLXV�����5�DQG�RQ�WKH�VXFWLRQ�IDFH�WKH�DUHD�EHWZHHQ�WKH�EODGH�URRW�DQG�WKH�UDGLXV�����5���>3���@
�¦·������+HQFH��URXJKQHVV�RI�WKH�VXFWLRQ�VLGH�H[HUWV�D�JUHDW�LQIOXHQFH�LQ�SURSHOOHU�HIILFLHQF\���>3����
$SSHQGL[���@
�¦·������6XFWLRQ�IDFHV�RI�EODGH�EHWZHHQ�OHDGLQJ�HGJH�DQG�PD[��WKLFNQHVV�OLQH�DUH�FRQVLGHUHG�DV
LPSRUWDQW�SDUWV�IRU�SROLVKLQJ�ZRUN���>3����$SSHQGL[���@
�o°¤¼¨°oµ�°·��

- �¦³Â­�ÎÊ�µ�¸ÉÅ®¨¤µ�³�³�³�´��oµ�®�oµ�°��e�Ä��´�¦�Î�µÄ®oÁ�·�Â¦�����3UHVVXUH��­nª��oµ�®΅��°�
�e�Ä��´�¦��¦³Â­�ÎÊ�µÅ®¨Å¤nÂ¦�Â¨³Á�}��oµ��¸É�ÎÊ�µ�nµ�Å�Á�nµ�´Ê�Â¨³Á�·�Â¦��¼���6XFWLRQ���>ª·�µ�n°Á¦º°
Á n̈¤����Ä��´�¦Á¦º°Â¨³�µ¦°°�Â��@

- �µ¦�³�¦µ�ªnµÄ��´�¦®¤»��ªµ®¦º°�oµ¥�´Ê��Ä®o¥º��µ��oµ¥Á¦º°®´�®�oµÅ��µ�®´ªÁ¦º°��oµÄ��´�¦®¤»�Å�
�µ��ªµ¤º°�Ä���́¦�´Ê��³Á�}�Ä��´�¦®¤»��ªµ��oµ®¤»�Å��µ��oµ¥¤º°�Ä��´�¦�´Ê�Á�}�Ä��´�¦®¤»��oµ¥
Ä���́¦�oµ��¸É¤°�Á®È��n°�Á¦¸¥��oµ�®�oµ��)DFH�RI�%ODGH�®¦º°�3UHVVXUH�6LGH��­nª��oµ�°¥¼n�¦��oµ¤
Á¦¸¥��oµ�®΅���%DFN�RI�%ODGH�®¦º°�6XFWLRQ�6LGH���°��¸É¡o��ÎÊ�µ�n°�Á¦¸¥��°��Î�µ��/HDGLQJ�(GJH�
­nª�°¸��°�®�¹É�Á¦¸¥��°��µ¤��7UDLOLQJ�(GJH���>ª·�µ�n°Á¦º°Á n̈¤����Ä��´�¦Á¦º°Â¨³�µ¦°°�Â��@

°¦¦�΅�¬�r��6XFWLRQ�)DFH��º°��oµ�®΅��°�Ä��´�¦��¹É�Á¤ºÉ°Ä��´�¦®¤»�°¥¼nÄ��ÎÊ�µ��ÎÊ�µ�³�¼��¼�Á�oµ¤µ®µ�oµ�
®΅��°�Ä��´�¦�¸Ê

¦¼��¦³�°����¼¦¼��¸É����¸É�´��¹�«´¡�rÁ�ºÊ°��o��([3LU���

• �oµ��Î�µ΅��¼���>ª·Á�¸¥¦��d~��»¨�»�¦@

• �oµ�®΅���>ª·Á�¸¥¦��d~��»¨�»�¦@

• �oµ�Â¦��¼���>�¼oÁ�¸É¥ª�µ�@

• �oµ��¼��°�Ä��´�¦��>�¦³­µ��ª�¬r�°��Î�µ@

OHDGLQJ�HGJH ([3LU���

¤·�·�'����ªµ¤­́¤¡´��r�°�­nª��¦³�°��°�Ä��´�¦Á¦º° �Î�µ�µ¤

¤Ã��´«�r­́¤¡´��r���µ¦µ��¸É������£µ���ª����

Åª¡��r�����
�¦·������7KH�OHDGLQJ�HGJH�RI�WKH�EODGH�LV�WKDW�HGJH�ZKLFK�WKUXVWV�WKURXJK�WKH�ZDWHU�ZKHQ�SURGXFLQJ
DKHDG�WKUXVW�DQG�WKH�RWKHU�HGJH�LV�WHUPHG�WKH�WUDLOLQJ�HGJH���>3���@
�¦·������6LPLODU�HURVLRQ�FDQ�RFFXU�RQ�WKH�IDFH�DW�WKH�OHDGLQJ�HGJH��WKLV�LV�GXH�WR�D�EDG�DQJOH�RI�IORZ�
DQG�FDQ�EH�DYRLGHG�E\�WLOWLQJ�WKH�OHDGLQJ�HGJH���>3���@



���

�o°¤¼¨°oµ�°·��
- /HDGLQJ�(GJH��7KH�ORZHU�HGJH�RI�D�SURSHOOHU�EODGH�ZKHQ�WKH�EODGH�LV�LQ�D�KRUL]RQWDO

SRVLWLRQ�DQG�PRYLQJ�GRZQZDUG���:LWK�RXWZDUG�WXUQLQJ�VFUHZV��IRU�D�ULJKW�KDQG�SURSHOOHU�LW
OLHV�RQ�WKH�VWDUERDUG�VLGH�DQG�IRU�D�OHIW�KDQG��WR�SRUW���,W�FDQ�DOVR�EH�GHILQHG�DV�WKH�HGJH�RI
WKH�EODGH��ZKLFK�ILUVW�PHHWV�WKH�ZDWHU�ZKHQ�D�VKLS�LV�PRYLQJ�DKHDG���>,QWHUQDWLRQDO�0DULWLPH
'LFWLRQDU\@

- �µ¦�³�¦µ�ªnµÄ��´�¦®¤»��ªµ®¦º°�oµ¥�´Ê��Ä®o¥º��µ��oµ¥Á¦º°®´�®�oµÅ��µ�®´ªÁ¦º°��oµÄ��´�¦®¤»�Å�
�µ��ªµ¤º°�Ä���́¦�´Ê��³Á�}�Ä��´�¦®¤»��ªµ��oµ®¤»�Å��µ��oµ¥¤º°�Ä��´�¦�´Ê�Á�}�Ä��´�¦®¤»��oµ¥
Ä���́¦�oµ��¸É¤°�Á®È��n°�Á¦¸¥��oµ�®�oµ��)DFH�RI�%ODGH�®¦º°�3UHVVXUH�6LGH��­nª��oµ�°¥¼n�¦��oµ¤
Á¦¸¥��oµ�®΅���%DFN�RI�%ODGH�®¦º°�6XFWLRQ�6LGH���°��¸É¡o��ÎÊ�µ�n°�Á¦¸¥��°��Î�µ��/HDGLQJ�(GJH�
­nª�°¸��°�®�¹É�Á¦¸¥��°��µ¤��7UDLOLQJ�(GJH���>ª·�µ�n°Á¦º°Á n̈¤����Ä��´�¦Á¦º°Â¨³�µ¦°°�Â��@

- /HDGLQJ�(GJH��7KH�HGJH�RI�WKH�SURSHOOHU�QHDUHVW�WR�WKH�ERDW�FXWV�WKURXJK�WKH�ZDWHU�ILUVW�
VWDUWLQJ�DW�WKH�KXE�LW�H[WHQGV�WR�WKH�EODGH�WLS���>$Q�,QWURGXFWLRQ�WR�3URSHOOHU�5HSDLU��3���@

°¦¦�΅�¬�r��/HDGLQJ�(GJH��º°��°��°�Ä��´�¦�oµ��¸ÉÁ�oµ®µ�ÎÊ�µ�n°�®¦º°�nµ�¡o��ÎÊ�µ�n°����³�¸ÉÄ��´�¦®¤»�
Â¨³��́Á� º̈É°�Å��jµ�®�oµ���Ã�¥Á�}��°��´Ê�Â�nÃ��Ä��¸É�·��´��»¤Ä��´�¦���¹��¨µ¥Ä���­»��°�Ä��´�¦�°��oµ�
��́� n̈µª
¦¼��¦³�°����¼¦¼��¸É����¸É�´��¹�«´¡�rÁ�ºÊ°��o��([3LU���

• �°��Î�µ��>�¼oÁ�¸É¥ª�µ����ª·Á�¸¥¦��d~��»¨�»�¦@

WUDLOLQJ�HGJH ([3LU���

¤·�·�'����ªµ¤­́¤¡´��r�°�­nª��¦³�°��°�Ä��´�¦Á¦º° �Î�µ�µ¤

¤Ã��´«�r­́¤¡´��r���µ¦µ��¸É������£µ���ª����

Åª¡��r�����
�¦·������7KH�OHDGLQJ�HGJH�RI�WKH�EODGH�LV�WKDW�HGJH�ZKLFK�WKUXVWV�WKURXJK�WKH�ZDWHU�ZKHQ�SURGXFLQJ
DKHDG�WKUXVW�DQG�WKH�RWKHU�HGJH�LV�WHUPHG�WKH�WUDLOLQJ�HGJH���>3���@
�¦·������,Q�D�UHDO�IOXLG��WKH�YHU\�KLJK�YHORFLWLHV�DW�WKH�VKDUS�WUDLOLQJ�HGJH�SURGXFH�DQ�XQVWDEOH
VLWXDWLRQ�LQ�WKH�YLVFRXV�IOXLG�GXH�WR�VKHDU�VWUHVVHV���>3���@
�o°¤¼¨°oµ�°·��

- �µ¦�³�¦µ�ªnµÄ��´�¦®¤»��ªµ®¦º°�oµ¥�´Ê��Ä®o¥º��µ��oµ¥Á¦º°®´�®�oµÅ��µ�®´ªÁ¦º°��oµÄ��´�¦®¤»�Å�
�µ��ªµ¤º°�Ä���́¦�´Ê��³Á�}�Ä��´�¦®¤»��ªµ��oµ®¤»�Å��µ��oµ¥¤º°�Ä��´�¦�´Ê�Á�}�Ä��´�¦®¤»��oµ¥
Ä���́¦�oµ��¸É¤°�Á®È��n°�Á¦¸¥��oµ�®�oµ��)DFH�RI�%ODGH�®¦º°�3UHVVXUH�6LGH��­nª��oµ�°¥¼n�¦��oµ¤
Á¦¸¥��oµ�®΅���%DFN�RI�%ODGH�®¦º°�6XFWLRQ�6LGH���°��¸É¡o��ÎÊ�µ�n°�Á¦¸¥��°��Î�µ��/HDGLQJ�(GJH�
­nª�°¸��°�®�¹É�Á¦¸¥��°��µ¤��7UDLOLQJ�(GJH���>ª·�µ�n°Á¦º°Á n̈¤����Ä��´�¦Á¦º°Â¨³�µ¦°°�Â��@

- 7UDLOLQJ�(GJH��7KH�HGJH�RI�WKH�SURSHOOHU�IDUWKHVW�DZD\�IURP�WKH�ERDW�ZKHUH�WKH�ZDWHU



���

OHDYHV�WKH�EODGH���>$Q�,QWURGXFWLRQ�WR�3URSHOOHU�5HSDLU��3���@

°¦¦�΅�¬�r��7UDLOLQJ�(GJH��º°��°��°�Ä��´�¦�oµ��¦��´��oµ¤�´��/HDGLQJ�(GJH��´Ê�Â�nÃ��Ä��¸É�·��´��»¤
Ä���́¦���¹��¨µ¥Ä���­»��°�Ä��´�¦��¹É�Á�oµ®µ�ÎÊ�µÂ¨³�nµ�¡o��ÎÊ�µ�¸®΅����³�¸ÉÄ��´�¦®¤»�Â¨³�´�Á� º̈É°�Å�
�oµ�®�oµ
¦¼��¦³�°����¼¦¼��¸É����¸É�´��¹�«´¡�rÁ�ºÊ°��o��([3LU����

• �°��µ¤��>�¼oÁ�¸É¥ª�µ����ª·Á�¸¥¦��d~��»¨�»�¦@

�SURSHOOHU�KXE ([3LU���

¤·�·�'����ªµ¤­́¤¡´��r�°�­nª��¦³�°��°�Ä��´�¦Á¦º° �Î�µ�µ¤

¤Ã��´«�r­́¤¡´��r���µ¦µ��¸É������£µ���ª����

Åª¡��r����SURSHOOHU�ERVV
�¦·������7KH�QDWXUH�RI�WKH�SURSHOOHU�EODGH�LV�VXFK�WKDW�LW�WHQGV�WR�DEVRUE�WKH�JUHDWHU�SDUW�RI�WKH
LPSDFW�VXVWDLQHG�E\�WKH�SURSHOOHU��DQG�WKHUH�LV�QRWKLQJ�LQ�WKH�OLWHUDWXUH�RI�SURSHOOHU�GHVLJQ�WR�LQGLFDWH
WKDW�WKH�SURSHOOHU�KXE�LV�HYHU�FRQVLGHUHG�YXOQHUDEOH�WR�GDPDJH�IURP�LPSDFW�DORQH���>3���@
�¦·������7KH�ERUH�RI�WKH�SURSHOOHU�ERVV�LV�WDSHUHG�WR�ILW�WKH�WDLO�VKDIW�DQG�WKH�SURSHOOHU�PD\�EH�NH\HG
RQWR�WKLV�VKDIW��D�ODUJH�ORFNLQJ�QXW�LV�WKHQ�ILWWHG�WR�VHFXUH�WKH�SURSHOOHU�RQ�WKH�VKDIW���>3���@
�¦·������7KH�GHFUHDVH�RI�IORZ�VSHHG�LV�ODUJHVW�LQ�WKH�UHJLRQ�FORVH�WR�WKH�SURSHOOHU�KXE��EXW�DOVR�WKH
DYHUDJH�ZDWHU�LQIORZ�VSHHG�RYHU�WKH�SURSHOOHU�LV�UHGXFHG���>3���@
�o°¤¼¨°oµ�°·��

- 3URSHOOHU�%RVV��7KH�FHQWUDO�SDUW�RI�VKLSuV�SURSHOOHU�IURP�ZKLFK�WKH�EODGHV�VWDQG�RXW���$OVR
FDOOHG�SURSHOOHU�KXE���,W�LV�WDSHU�ERUHG�IRU�WKH�UHFHSWLRQ�RI�WKH�SURSHOOHU�VKDIW��DQG�LV�VORWWHG
IRU�WKH�NH\���,W�LV�IRUFHG�KRPH�RQ�WKH�VKDIW�DQG�VHFXUHG�E\�PHDQV�RI�WKH�SURSHOOHU�ORFNQXW�
$�UHFHVV�LV�WXUQHG�RXW�RQ�WKH�IRUZDUG�IDFH�WR�DOORZ�IRU�WKH�ILWWLQJ�RI�D�UXEEHU�ULQJ�WR�SUHYHQW
JDOYDQLF�DFWLRQ���>,QWHUQDWLRQDO�0DULWLPH�'LFWLRQDU\@

- Ä���́¦Á¦º°Ã�¥���·¤¸���®¦º°����e���e�Á® n̈µ�´Ê��µ��¸É® n̈°�·�Á�}�Á�ºÊ°Á�¸¥ª�´��»¤Ä��´�¦��%RVV�RU
+XE� �¹É�Á¦¥̧�ªnµÄ��´�¦Á�ºÊ°Á�¸¥ª��6ROLG�%ODGH���µ���̧Î�µ�e��´��»¤Á�}���¨³�·Ê��Â öª�Î�µ¤µ�·��´�Á�oµ
�oª¥­΅��´���¹É�Á¦¸¥�ªnµ�Ä��´�¦�¦³�°���%XLOG�XS�%ODGH���>ª·�µ�n°Á¦º°Á n̈¤����Ä��´�¦Á¦º°Â¨³�µ¦°°�
Â��@

- +XE��7KH�FHQWHU�RI�WKH�SURSHOOHU�WKDW�ILWV�RYHU�WKH�SURSHOOHU�VKDIW���>$Q�,QWURGXFWLRQ�WR
3URSHOOHU�5HSDLU��3���@

°¦¦�΅�¬�r��3URSHOOHU�+XE��º°�­nª��¨µ��°�Ä��´�¦Á¦º°�¸É¥¹�Ä��°�Ä��´�¦Á�oµÅªo�oª¥�´�����3URSHOOHU�+XE
°µ�® n̈°Á�}��·Ê�Á�¸¥ª�´�Ä��®¦º°°µ�Á�}�Â��Ä�Â�n¨³Ä��¼�¥¹��·�Åªo����3URSHOOHU�+XE��¸Ê��³­ª¤°´�Á�Á�°¦r
�7DSHU��Åªo��́Á¡¨µÄ��´�¦�Â¨³¤¸�°��´ªÄ®�n È̈°�Ä��´�¦Åªo�¸É�¨µ¥Á¡¨µÄ��´�¦���­Î�µ®¦´�Ä��´�¦��·��&33
�´Ê���¨Å�Ä��µ¦�¦´�¤»¤�·��°�Ä��³°¥¼nÄ��»¤Ä��´�¦



���

������������������������������������������������
¦¼��¦³�°���¦¼��¸É����­nª��¦³�°��°�Ä��´�¦����

• �»¤Ä��´�¦��>ª·Á�¸¥¦��d~��»¨�»�¦����¼oÁ�¸É¥ª�µ�@

• �»¤Á¡¨µÄ��´�¦��>�¦³­µ��ª�¬r�°��Î�µ@

NH\ZD\ ([3LU���

¤·�·�'����ªµ¤­́¤¡´��r�°�­nª��¦³�°��°�Ä��´�¦Á¦º° �Î�µ�µ¤

¤Ã��´«�r­́¤¡´��r���µ¦µ��¸É������£µ���ª����

Åª¡��r�����
�¦·������,GHQWLFDO�VORWV�DUH�URXWHG�RQ�WKH�SURSHOOHU�VKDIW��DQG�LQVLGH�WKH�SURSHOOHU�WR�PDNH�D�
NH\ZD\
�
>3���@
�¦·������7KH�FRQYHQWLRQDO�NH\�DQG�WDSHU�KDV�KRZHYHU�EHHQ�XQGHU�FULWLFDO�UHYLHZ�GXH�WR�D�KLJK
LQFLGHQFH�RI�IUHWWLQJ�RU�IDWLJXH�FUDFNV�QHDU�WKH�IRUZDUG�HQG�RI�WKH�NH\ZD\�LQ�KLJK�SRZHUHG�VLQJOH
VFUHZ�VKLSV���>3���@
�¦·������7KH�LPSURSHU�ILW�RI�WKH�NH\�LQ�WKH�NH\ZD\V�LV�DOZD\V�D�UHDO�FDXVH�RI�KXE�FUDFNLQJ��DQG�IRU
REYLRXV�UHDVRQV��,I�WKH�SURSHOOHU�LV�IRUFHG�RYHU�D�NH\�RI�LPSURSHU�VL]H�RU�RQH�ZKLFK�GRHV�QRW�ILW
VTXDUHO\�LQWR�HDFK�NH\ZD\�IRUFHV�RI�D�ODUJH�RUGHU��ZLOO�EH�DSSOLHG�WR�WKH�KXE�ERUH���>3���@
�¦·������)RU�WKH�FRQYHQWLRQDO�NH\�DQG�WDSHU�DUUDQJHPHQW��NH\ZD\V�DUH�PLOOHG�LQ�WKH�VKDIW�WDSHU�DQG
WKH�NH\�DFFRPPRGDWHG�LQ�WKH�ERUH�RI�WKH�KXE��E\�VORWV�PDFKLQHG�WKURXJK��,GHDOO\��WKH�KXE�DQG
VKDIW�WDSHUV�ZRXOG�EH�DFFXUDWHO\�PDWFKHG�DQG�WKH�KXE�ZRXOG�EH�VWUHWFKHG�E\�EHLQJ�IRUFHG
SDVW�WKH�SRLQW�RI�ILW�RQ�WKH�VKDIW�WDSHU��E\�WKH�SURSHOOHU�QXW���>3���@

�o°¤¼¨°oµ�°·��
- .H\ZD\��6OHQGHU�UHFWDQJXODU�VORW�EURDFKHG�LQWR�WKH�LQWHULRU�RI�WKH�KXE���+HOSV�WR�VHFXUH

SURSHOOHU�WR�WKH�VKDIW�DQG�SUHYHQW�URWDWLRQDO�VOLSSLQJ�RQ�WKH�VKDIW���>%RDW�3URSHOOHU�	
3URSXOVLRQ�7HUPLQRORJ\@

°¦¦�΅�¬�r��.H\ZD\�Á�}�¦n°�Ä��»¤Ä��´�¦Â¨³��Á¡¨µÄ��´�¦��¹É�¤¸Â�ª�¸É�¦³��Á�oµ�´�Å�o¡°�¸�Á¡ºÉ°�Î�µ ·̈É¤
�.H\) ¤µ È̈°�Á¤ºÉ°¥¹�Á�Á�°¦rÁ¡¨µÄ��´�¦Á�oµÅ�Ä�¦¼�»¤��+XE�%RUH��Ä���́¦���»¤Ä��´�¦�¹É�¤¸΅�¬�³Á�}�
�¦³�°��´Ê���n°��oµ�Ä��Á¦¸¥�ªnµ�¦¼�»¤���Î�µÄ®oÄ��´�¦Å¤n º̈É�® »̈��µ�Á¡¨µ��³®¤»����Ä��¦�¸�¸É ·̈É¤Å¤n¡°�¸¦n°�
®¦º°¤�̧µ¦¥¹�Á�Á�°¦r�·�ª·�¸��³�Î�µÄ®o�»¤Ä��´�¦Á­̧¥®µ¥Å�o

+XE���%RVV

6KDIW



���

¦¼��¦³�°���¦¼��¸É����­nª��¦³�°��°�Ä��´�¦����

• ¦n°� ·̈É¤��>�¼oÁ�¸É¥ª�µ�@

SURSHOOHU�VKDIW ([3LU���

¤·�·�'����ªµ¤­́¤¡´��r�°�­nª��¦³�°��°�Ä��´�¦Á¦º° �Î�µ�µ¤

¤Ã��´«�r­́¤¡´��r���µ¦µ��¸É������£µ���ª����

Åª¡��r����WDLO�VKDIW
�¦·������7KH�SURSHOOHU�VKDIW�LV�WDSHUHG�WR�PDWFK�WKH�WDSHU�LQVLGH�WKH�SURSHOOHU���>3���@
�¦·������$IWHU�ILQDO�SXVK�XS��WKH�SURSHOOHU�LV�WR�EH�VHFXUHG�E\�D�QXW�RQ�WKH�SURSHOOHU�VKDIW����>3���@
�¦·������7KH�ERUH�RI�WKH�SURSHOOHU�ERVV�LV�WDSHUHG�WR�ILW�WKH�WDLO�VKDIW�DQG�WKH�SURSHOOHU�PD\�EH�NH\HG
RQWR�WKLV�VKDIW��D�ODUJH�ORFNLQJ�QXW�LV�WKHQ�ILWWHG�WR�VHFXUH�WKH�SURSHOOHU�RQ�WKH�VKDIW���>3���@
�¦·������$�ODUJH�QXW�LV�IDVWHQHG�DQG�ORFNHG�LQ�SODFH�RQ�WKH�HQG�RI�WKH�WDLOVKDIW��D�FRQH�LV�WKHQ�EROWHG
RYHU�WKH�HQG�RI�WKH�WDLOVKDIW�WR�SURYLGH�D�VPRRWK�IORZ�RI�ZDWHU�IURP�WKH�SURSHOOHU���>3���@
�o°¤¼¨°oµ�°·��

- 3URSHOOHU�6KDIW��7KH�DIWHUPRVW�VHFWLRQ�RI�VKDIWLQJ�ZKLFK�FDUULHV�WKH�SURSHOOHU���$OVR�FDOOHG
WDLO�VKDIW�RU�VFUHZ�VKDIW���2ZLQJ�WR�WKH�VHYHUH�VWUHVVHV�WR�ZKLFK�LW�LV�VXEMHFWHG��WKLV�VKDIW�LV
RI�ODUJHU�GLDPHWHU�WKDQ�WKH�RWKHU�VKDIWLQJ�DQG��LQ�RUGHU�WR�HOLPLQDWH�WKH�FRUURVLYH�DFWLRQ�RI
VDOW�ZDWHU��LW�LV�SDUWO\�FDVHG�ZLWK�EURQ]H�VOHHYHV���7KH�DIWHUHQG�LV�WDSHUHG�DQG�ILQLVKHG�RII
ZLWK�D�VFUHZ�WKUHDG�IRU�WKH�SURSHOOHU�QXW���7KH�WDSHUHG�SDUW�LV�ILWWHG�ZLWK�D�NH\�WR�SUHYHQW�WKH
VFUHZ�IURP�WXUQLQJ�RQ�WKH�VKDIW���>,QWHUQDWLRQDO�0DULWLPH�'LFWLRQDU\@

- Á¡¨µÁ¦º°�³¤�̧¨µ¥�oµ�®�¹É��n°�´�Ä��´�¦Á¦º°��Á¦¸¥�ªnµ�Á¡¨µÄ��´�¦��Â¨³�¨µ¥°¸��oµ�®�¹É��·��´�
Á�¦ºÉ°��´�¦®΅���Á¦¥̧�ªnµ�Á¡¨µ�¨µ���Ã�¥�Î�µ΅��µ�Á�¦ºÉ°��´�¦®΅��³�¼��nµ¥�°��nµ�Á¡¨µÄ��´�¦­¼n
Ä���́¦��Î�µÄ®oÄ��´�¦®¤»�Â¨³Á�·�Â¦��´�Á� º̈É°���>�¼oÁ�¸É¥ª�µ�@

°¦¦�΅�¬�r��3URSHOOOHU�6KDIW��º°�­nª��¨µ¥�°�Á¡¨µÁ¦º°�¸É¥¹�Á�Á�°¦r�n°Á�oµ�´�Ä��´�¦Á¦º°�¸É�¦·Áª��»¤Ä��
��́¦Â¨³¤¸̈ ·É¤ È̈°�Åªo�¦ª¤�´Ê�¤¸�°��´ªÄ®�n�´�¥¹�Åªo�¸É�¨µ¥­»��°�Á¡¨µÄ��´�¦�Â¨³¤¸ µ�¦°���&RQH��­ª¤
�¦°��°���́� n̈µª�¸É�¨µ¥Ä��´�¦°¸��¸����´Ê��¸Ê��Î�µ΅��µ�Á�¦ºÉ°��´�¦®΅��³�¼��nµ¥�°��nµ�Á¡¨µÄ��´�¦­¼nÄ��
��́¦��Î�µÄ®oÄ��´�¦®¤»�Â¨³Á�·�Â¦��´�Á� º̈É°�

¦¼��¦³�°����¼¦¼��¸É����¸É�´��¹�«´¡�rÁ�ºÊ°��o��([3LU���

• Á¡¨µÄ��´�¦��>ª·Á�¸¥¦��d~��»¨�»�¦����¼oÁ�¸É¥ª�µ�@

.H\ZD\

+XE



���

EODGH�URRW ([3LU���

¤·�·�'����ªµ¤­́¤¡´��r�°�­nª��¦³�°��°�Ä��´�¦Á¦º° �Î�µ�µ¤

¤Ã��´«�r­́¤¡´��r���µ¦µ��¸É������£µ���ª����

Åª¡��r�����
�¦·������6NHZHG�SURSHOOHUV�LQ�JHQHUDO���DOO�DUHDV�RI�D�SURSHOOHU�EODGH�ZKHUH�WHQVLRQ�VWUHVVHV�H[FHHG
WKH�VWUHVVHV�LQ�WKH�EODGH�URRW�DUHD�DUH�WR�EH�FRQVLGHUHG�DV�]RQH�$���>3���@
�¦·������,W�LV�LQFRUUHFW�WR�UHIHU�&33�WR�VXFK�D�SURSHOOHU�DV�D�YDULDEOH�SLWFK�SURSHOOHU�VLQFH�YLUWXDOO\�DOO
PHUFKDQW�VKLS�SURSHOOHUV�KDYH�D�IL[HG�SLWFK�YDULDWLRQ�IURP�EODGH�URRW�WR�EODGH�WLS���>3���@
®¤µ¥Á®�»���Á¡·É¤Á�·¤�µ��¦·������¡�ªnµ�Ä�Á°�­µ¦�°�­¤µ�¤�´��´Ê�Á¦º°Á�·��³Á¨�v'19�*XLGDQFH�0DQXDO
IRU�,QVSHFWLRQ�DQG�5HSDLU�RI�%URQ]H�3URSHOOHUw���o°¤¼¨�3�����Å�oÂ�n�Ä��´�¦®�¹É�Ä���D�%ODGH��°°�Á�}�
­nª��Ç�®¦º°Ã����=RQH���¸É¤¡̧ºÊ��¸ÉÄ� öÁ�¸¥��´���º°��Ã���$��¸ÉÁ�}�­nª� n̈µ���¦«́¤¸�¹����������Ã���%��¸ÉÁ�}�­nª�
�¨µ���¦´«¤¸�¹���������Â¨³Ã���&��¦´«¤¸�¹��������¸ÉÁ�}�­nª���
�o°¤¼¨°oµ�°·��

- %ODGH�5RRW��7KH�WKLFNHVW�DUHD�RI�D�SURSHOOHU�ZKHUH�WKH�EODGH�DQG�WKH�KXE�DUH�MRLQWHG
WRJHWKHU��>$Q�,QWURGXFWLRQ�WR�3URSHOOHU�5HSDLU��3���@

°¦¦�΅�¬�r��%ODGH�5RRW��º°�­nª��°�Ä��´�¦Á¦º°�¸É�·��´��»¤Ä��´�¦��¦´«¤¸�®¦º°�5��´Ê�Â�n����¹��¦³¤µ������
�¹É�Á�}�­nª��¸É®�µ�¸É­»��°�Ä�

¦¼��¦³�°���¦¼��¸É����­nª��¦³�°��°�Ä��´�¦����

5RRW

7LS



���

• Ã��Ä���>�¼oÁ�¸É¥ª�µ�@

• Ã��Ä��´�¦��>�¦³­µ��ª�¬r�°��Î�µ@

• Ã���e�Ä��´�¦��>ª·Á�¸¥¦��d~��»¨�»�¦@

EODGH�WLS ([3LU���

¤·�·�'����ªµ¤­́¤¡´��r�°�­nª��¦³�°��°�Ä��´�¦Á¦º° �Î�µ�µ¤

¤Ã��´«�r­́¤¡´��r���µ¦µ��¸É������£µ���ª����

Åª¡��r�����
�¦·������7KH�EURNHQ�EODGH�WLS�QHHGHG�WR�EH�FURSSHG�DQG�WKHQ�WKH�RSSRVLWH�EODGH�FURSSHG�WR�PDWFK�
FUHDWLQJ�EDODQFH���>3���@
�¦·������3URSHOOHUV�DUH�XVXDOO\�SODFHG�VR�WKDW�WKH�JDS�EHWZHHQ�WKH�XSSHU�EODGH�WLS�DQG�WKH
ZDWHUSODQH�LV�URXJKO\�KDOI�WKH�SURSHOOHU�GLDPHWHU���>3���@
�o°¤¼¨°oµ�°·��

- ¡·��r�°�Ä��´�¦����Î�µÁ�}��o°�� n̈µªÄ®oÂ�n�°�ªnµ¡·��r�°�Ä���́¦����Î�µÂ®�n�Ä��®nµ��µ�«¼�¥r�¨µ�
Ä��´�¦Á�nµÄ��Ã�¥¤µ�¤�́Â�n�¦³¥³�µ�«¼�¥r�¨µ�Ä��´�¦�¹��¨µ¥Ä���́¦°°�Á�}�����­nª��Â¨³Ä®o
�ºÉ°ªnµ�����5������5��������5����Ã�¥�¸É�5�Á�}�¦´«¤¸�°�Ä��´�¦�´Ê����¡·��r����¨µ¥Ä���º°�����5�®¦º°
¡·��r�¨µ¥Ä���7LS�3LWFK��¥n°¤�³Å¤nÁ�nµ�´�¡·��r����Î�µÂ®�n������5��>ª·�µ�n°Á¦º°Á n̈¤����Ä��´�¦Á¦º°
Â¨³�µ¦°°�Â��@

- %ODGH�7LS��7KLV�LV�WKH�IDUWKHVW�SRLQW�WKDW�D�SURSHOOHU�H[WHQGV�IURP�WKH�FHQWHU�RI�WKH�KXE�WR
WKH�RXWHU�UDGLXV�RI�WKH�EODGH���>$Q�,QWURGXFWLRQ�WR�3URSHOOHU�5HSDLU��3���@

- %ODGH�7LS��0D[LPXP�UHDFK�RI�WKH�EODGH�IURP�WKH�FHQWHU�RI�WKH�KXE���6HSDUDWHV�WKH�OHDGLQJ
DQG�WUDLOLQJ�HGJHV���>%RDW�3URSHOOHU�	�3URSXOVLRQ�7HUPLQRORJ\@

°¦¦�΅�¬�r��%ODGH�7LS��º°�Ä���́¦Á¦º°�¸É­nª��°�Ä�Ä��¦·Áª��°�����¸É¦´«¤¸Ä��´�¦¤µ�­»���º°�Á�nµ�´������5
�¹É�Á�}�­nª��¸É¤¸¦³¥³®nµ�°°�Å��µ��»¤Ä��´�¦¤µ��¸É­»��Â¨³°¥¼n¦³®ªnµ��°��Î�µÂ¨³�°��µ¤�°�Ä�

¦¼��¦³�°����¼¦¼��¸É����¸É�´��¹�«´¡�rÁ�ºÊ°��o��([3LU���

• �¨µ¥Ä���>�¼oÁ�¸É¥ª�µ�@

• �¨µ¥Ä��´�¦��>ª·Á�¸¥¦��d~��»¨�»�¦@

• �¨µ¥�e�Ä��´�¦��>ª·Á�¸¥¦��d~��»¨�»�¦@

EODGH�WKLFNQHVV ([3LU���

¤·�·�'����ªµ¤­́¤¡´��r�°�­nª��¦³�°��°�Ä��´�¦Á¦º° �Î�µ�µ¤

¤Ã��´«�r­́¤¡´��r���µ¦µ��¸É������£µ���ª����

Åª¡��r�����



���

�¦·������$V�VKRZQ�LQ�WKH�)LJ������WKH�EODGH�WKLFNQHVV�LV�PHDVXUHG�SHUSHQGLFXODU�WR�WKH�SLWFK�OLQH��L�H�
WKH�EODGH�WKLFNQHVV�LV�GHILQHG�DV�WKH�GLVWDQFH�IURP�SRLQW�$�WR�%�HTXDO�ZLWK�<RL�DQG��<XL���>3����
0HDVXUHPHQW@
�¦·������%DFN�FDYLWDWLRQ�PD\�EH�UHGXFHG�E\�XVLQJ�ILQHU�EODGH�VHFWLRQV��EXW�EODGH�WKLFNQHVV�ZLOO
DOZD\V�EH�GHWHUPLQHG�E\�WKH�WHQVLOH�VWUHQJWK�RI�WKH�EODGH�PDWHULDO���>3���@
�¦·������7KH�DSSOLFDWLRQ�RI�WKLV�SURFHGXUH�LV�VSHFLILHG�LQ�WKH�7DEOH������FRQVLGHULQJ�WKH�NLQG�RI
PDWHULDO�DQG�FRUUHVSRQGLQJ�WKH�EODGH�WKLFNQHVV�RI�GLVWRUWHG�DUHD���>3����&ROG@
®¤µ¥Á®�»���¦·���¸É���Á�}�Á¦ºÉ°��°��µ¦�Î�µ�ª��¸É¤¸�nµ�¸ÉÂ���oª¥­́�΅�¬�r�<RL�Â¨³�<XL��¹É��o°��¼¦¼��¦³�°��¹�
�³Á�oµÄ��ªµ¤®¤µ¥�°��¦·����´��¸Ê

���������������������������������������������������������������������������������
�o°¤¼¨°oµ�°·��

- 7KLFNQHVV��7KH�GHWHUPLQDWLRQ�RI�WKH�WKLFNQHVVHV�RI�WKH�SURSHOOHU�EODGHV�LV�D�FRPSOH[
SUREOHP��7KH�EODGH�LV�HVVHQWLDOO\�D�FDQWLOHYHU�XSRQ�ZKLFK�DUH�DFWLQJ�YDULRXV�IRUFHV���7KH
QRUPDO�SURFHGXUH�LV�WR�FDOFXODWH�WKHVH�IRUFHV��WRUTXH��WKUXVW�DQG�FHQWULIXJDO��DQG�WKHQ
UHVROYH�WKHP�LQWR�D�EHQGLQJ�PRPHQW�DERXW�WKH�WLS�RI�WKH�ILOOHW��*LYHQ�WKH�PHFKDQLFDO
SURSHUWLHV�RI�WKH�PDWHULDO��D�OLPLWLQJ�VWUHVV�LV�GHFLGHG�XSRQ�DQG�WKH�WKLFNQHVVHV�VR
DUUDQJHG�WKDW�WKH�VWUHVVHV�ZRXOG�QRW�EH�H[FHHGHG�DW�WKH�IXOO�RXWSXW�RI�WKH�PDFKLQHU\�
>0DULQH�$X[LOLDU\�0DFKLQHU\��3���@

- %ODGH�7KLFNQHVV�)UDFWLRQ��0D[LPXP�EODGH�GHVLJQ�WKLFNQHVV�DV�H[WHQG�WR�WKH�SURSHOOHU
FHQWHU�OLQH���SURSHOOHU�GLDPHWHU���%ODGHV�PXVW�KDYH�HQRXJK�WKLFNQHVV�WR�DFKLHYH�GHVLUHG
VHFWLRQDO�VKDSH�DQG�SURYLGH�VXIILFLHQW�VWUHQJWK�XQGHU�ORDGLQJ���%ODGHV�WKDW�DUH�WRR�WKLFN
SURGXFH�OHVV�SURSHOOHU�HIILFLHQF\���>%RDW�3URSHOOHU�	�3URSXOVLRQ�7HUPLQRORJ\@

°¦¦�΅�¬�r��%ODGH�7KLFNQHVV��º°�¦³¥³®nµ�¦³®ªnµ�¡ºÊ��·ªÄ��oµ�®�oµÂ¨³�oµ�®΅��°�Ä��´�¦Á¦º°����ªµ¤�
®�µ�°�Ä��³Â���nµ��´��¸É®�oµ�´��Î�µÂ®�n��nµ��Ç��°�Ä��Ã�¥®�µ�¸É­»��¸ÉÃ��Ä�Â¨³�µ�¨�Á¤ºÉ°Å��µ��°�Ä�
�ªµ¤®�µ�°�Ä��o°��»¨��%DODQFH����́¦¼�Â��Â¨³�µ¦�·��°�Ä��¦ª¤�´Ê��o°��»¨�´��ªµ¤Á�o��°�ª´­�»Â¨³
Â¦���·��nµ��Ç�Á¤ºÉ°¤¸�µ¦Ä�o�µ�



���

¦¼��¦³�°���¦¼��¸É�����ªµ¤®�µ�°�Ä��´�¦���®�oµ�´��nµ��Ç

• �ªµ¤®�µÄ���>�¼oÁ�¸É¥ª�µ�@

• �ªµ¤®�µÄ��´�¦��>ª·Á�¸¥¦��d~��»¨�»�¦@

• �ªµ¤®�µ�e�Ä��´�¦��>ª·Á�¸¥¦��d~��»¨�»�¦@

DOXPLQLXP�EURQ]H ([3LU���

¤·�·�'����ªµ¤­́¤¡´��r�°�ª´­�»�°�Ä��´�¦Á¦º° �Î�µ�µ¤

¤Ã��´«�r­́¤¡´��r���µ¦µ��¸É������£µ���ª����

Åª¡��r����DOXPLQXP�EURQ]H�����$O�EURQ]H�����1L�$O�EURQ]H
�¦·������,Q�JHQHUDO��LW�LV�QRW�QHFHVVDU\�WR�DSSO\�D�VWUHVV�UHOLHYLQJ�WUHDWPHQW�IRU�$OXPLQLXP�EURQ]H
SURSHOOHUV�DIWHU�UHSDLUV��EHFDXVH�WKLV�PDWHULDO�KDV�JRRG�UHVLVWDQFH�WR�VWUHVV�FRUURVLRQ�FUDFNLQJ��EXW
WKH�KHDW�WUHDWPHQW�LV�UHFRPPHQGHG�IRU�WKH�ODUJH�UDQJH�ZHOGLQJ�DW�WKH�SUHVVXUH�IDFH���>3����2XWOLQH@
�¦·������,Q�FDVH�RI�DOXPLQLXP�EURQ]H�FDVWLQJ��LW�KDV�JUHDWHU�UHVLVWDQFH�DJDLQVW�VWUHVV�FRUURVLRQ
FUDFNV��DQG�KHQFH��WKH�VWUHVV�UHOLHYLQJ�DQQHDOLQJ�LV�JLYHQ�PHUHO\�DV�D�UHFRPPHQGDWLRQ���>3���@
�¦·������7KHUH�KDV�EHHQ�D�WHQGHQF\�IRU�WKH�ZHOGLQJ�RI�0Q�EURQ]H�DQG�1L�$O�EURQ]H�WKDW�VRPH�RI
R[LGH�VOXJV�DQG�EORZ�KROHV�DUH�HDVLO\�IRUPHG���>3����:HOGLQJ@
�¦·������7KH�UHSDLU�RI�VPDOO�FUDFNV��WRUQ�HGJHV�DQG�HURVLRQ�KROHV�LV�XVXDOO\�FDUULHG�RXW�E\
PHDQV�RI�R[\�DFHW\OHQH�RU�HOHFWULF�DUF�ZHOGLQJ��WKH�ODWWHU�EHLQJ�WKH�PRUH�VDWLVIDFWRU\���$�FRDWHG
DOXPLQLXP�EURQ]H�RU�SKRVSKRU�EURQ]H�HOHFWURGH�LV�XVHG��DV�LW�LV�QRW�SRVVLEOH�WR�DUF�ZHOG�ZLWK
PDQJDQHVH�EURQ]H���>3���@
�¦·������7KH�KLJK�WHQVLOH�EUDVVHV�KDYH�QRZ�EHHQ�ODUJHO\�VXSHUVHGHG�E\�DOXPLQLXP�EURQ]HV���7KHVH
DUH�JLYHQ�SURSULHWDU\�QDPHV�EXW�JHQHUDOO\�FRQWDLQ�DERXW�������DOXPLQLXP�WRJHWKHU�ZLWK
PDQJDQHVH�����������LURQ���������QLFNHO��������DQG�WKH�EDODQFH�PDLQO\�FRSSHU��7KHVH�PHWDOV
KDYH�JUHDWHU�WHQVLOH�VWUHQJWK��DERXW����01�P

�

�DQG�FRUURVLRQ�UHVLVWDQFH�DQG�ORZHU�VSHFLILF�JUDYLW\
WKDQ�WKH�KLJK�WHQVLOH�EUDVVHV���>3���@
�o°¤¼¨°oµ�°·��

- $OXPLQXP�%URQ]H��$Q�DOOR\�ZKLFK�FRQVLVW�RI�FRSSHU�ZLWK�DERXW����DOXPLQXP��DQG�XS�WR���
LURQ�DQG�QLFNHO���8VHG�IRU�WKH�PDQXIDFWXUH�RI�PRGHUDWH�VL]H�SURSHOOHUV��DQG�DOVR�IRU�GLH�FDVW



���

SURSHOOHUV�RI�VPDOO�FUDIW���,W�LV�SDUWLFXODUO\�UHVLVWDQW�WR�FDYLWDWLRQ�DQG�HURVLRQ�DV�ZHOO�DV�WR�WKH
PRUH�QRUPDO�W\SHV�RI�FRUURVLRQ���>,QWHUQDWLRQDO�0DULWLPH�'LFWLRQDU\@

- 1L�$O�EURQ]H�®¤µ¥�ªµ¤ªnµ�Á�}�Ã¨®³�­¤°³ ¼̈¤·Á�¸¥¤��¦°��r��¸É¤¸�·�Á�·¨¤µ�ªnµ�$OXPLQLXP
%URQ]H��$O�%URQ]H���¦¦¤�µ���Á�n�Á�¸¥ª�´��0Q�$O�%URQ]H��¸ÉÁ�}�Ã¨®³�­¤°³ ¼̈¤·Á�¸¥¤��¦°��r��¸É¤¸
Â¤��µ�¸­¤µ�ªnµ�$OXPLQLXP�%URQ]H��$O�%URQ]H���¦¦¤�µ��>�¼oÁ�¸É¥ª�µ�@

°¦¦�΅�¬�r��$OXPLQLXP�%URQ]H�Á�}�Ã¨®³�­¤�¸É�¦³�°��oª¥�°�Â��Á�}�­nª�Ä®�n�°³ ¼̈¤·Á�¸¥¤Â¨³
Â¤��µ�­̧Á�}�­nª�¦°�¨�¤µ�Â¨³�·�Á�·¨Â¨³Á® È̈�Á�}�­nª��o°¥����¹É��Î�µÄ®oÁ�}�Ã¨®³�­¤�¸É¤¸�ªµ¤���n°Â¦��
�¹���7HQVLOH�6WUHQJWK��­¼��Â¨³���µ��n°�µ¦�´��¦n°�Á�}�Ã¡¦���&DYLWDWLRQ�(URVLRQ��Â¨³�»�¦n°�
�&RUURVLRQ��¤µ��ªnµ�0DQJDQHVH�%URQ]H������́�´Ê���{��»�´��¹��·¥¤�Î�µÄ��´�¦Á¦º°Ã�¥Ä�oª´­�»�$OXPLQLXP
%URQ]H��¹É�°µ�¤¸Ã¨®³­nª��­¤�´ª¦°��Ç�Ä�°´�¦µ­nª��nµ��Ç��´��Á�n��1L�$O�EURQ]H��¸É¤�̧·�Á�·¨�­¤¤µ�ªnµ
$OXPLQLXP�%URQ]H��¦¦¤�µ

• °³ ¼̈¤·Á�¸¥¤��¦°��r���>�¼oÁ�¸É¥ª�µ�@

PDQJDQHVH�EURQ]H ([3LU���
¤·�·�'����ªµ¤­́¤¡´��r�°�ª´­�»�°�Ä��´�¦Á¦º° �Î�µ�µ¤

¤Ã��´«�r­́¤¡´��r���µ¦µ��¸É������£µ���ª����

Åª¡��r����0Q�EURQ]H�����0Q�EUDVV���KLJK�WHQVLOH�EUDVV���1L0Q�EURQ]H
�¦·������)RU�PDQ\�\HDUV�QHDUO\�DOO�ODUJH�SURSHOOHUV�ZHUH�RI�KLJK�WHQVLOH�EUDVV��RIWHQ�FDOOHG
PDQJDQHVH�EURQ]H��RI�RQH�IRUPXOD�RU�DQRWKHU���7KLV�LV�D�FRSSHU�]LQF�DOOR\�FRQWDLQLQJ�PDQJDQHVH�
DOXPLQLXP��LURQ��WLQ�DQG�VRPHWLPHV�QLFNHO��ZLWK�WHQVLOH�VWUHQJWKV�LQ�WKH�UDQJH�������01�P

�

GHSHQGLQJ�RQ�DFWXDO�PDNH�XS���7KH�KLJK�WHQVLOH�EUDVVHV�KDYH�QRZ�EHHQ�ODUJHO\�VXSHUVHGHG�E\
DOXPLQLXP�EURQ]HV���>3���@
�¦·������,W�LV�D�ZHOO�NQRZQ�IDFW�WKDW�GH]LQFLILFDWLRQ�RFFXUV�LQ�PDQJDQHVH�EURQ]H���>3����2XWOLQH@
�¦·������,Q�WKHVH�FLUFXPVWDQFHV��0Q�EUDVV�LV�OLDEOH�WR�VXIIHU�VWUHVV�FRUURVLRQ�FUDFNLQJ�LQ�VHD�ZDWHU�
RZLQJ�WR�WKH�FR�MRLQW�DFWLRQ�RI�WKHVH�KLJK�LQWHUQDO�VWUHVVHV�ZLWK�D�FRUURVLYH�HOHPHQW�LQ�VHD�ZDWHU���>3�
��@
�¦·������$V�D�JHQHUDO�UXOH��XOWUDVRQLF�WHVWLQJ�RI�0Q�EURQ]H�DQG�1L�0Q�EURQ]H�LV�QRW�IHDVLEOH��GXH�WR
WKH�KLJK�GDPSLQJ�FDSDFLW\�RI�WKHVH�PDWHULDOV���>3���@
�o°¤¼¨°oµ�°·��

- 0DQJDQHVH�%URQ]H��$�QRQ�IHUURXV�DOOR\�LQYHQWHG�E\�3DUVRQV��%ULWLVK�HQJLQHHU�DQG�VFLHQWLVW�
LQ�ZKLFK�PDQJDQHVH�LV�LQWURGXFHG�DV�GHR[LGL]LQJ�DJHQW��LQFUHDVLQJ�DW�WKH�VDPH�WLPH�WKH
VWUHQJWK��GXFWLOLW\�DQG�KRPRJHQHLW\�RI�WKH�PHWDO���,W�LV�XVHG�H[WHQVLYHO\�IRU�FRPSRQHQWV
UHTXLULQJ�JUHDW�VWUHQJWK�DQG�FRUURVLRQ�UHVLVWDQFH��VXFK�DV�SURSHOOHUV��UXGGHUV�DQG�UXGGHU
ILWWLQJV��VWHUQ�EHDULQJV�DQG�VWXIILQJ�ER[HV�RI�ZRRGHQ�YHVVHOV��SURSHOOHU�EODGH�EROWV�



���

VKHDWKLQJ�RI�ZRRGHQ�KXOOV���7KH�PDQJDQHVH�EURQ]H�PL[WXUH�XVHG�IRU�PDQXIDFWXULQJ�VROLG
SURSHOOHUV�IRU�PRGHUDWH�VSHHG�FDUJR�YHVVHOV�LV�FRPSRVHG�RI�����FRSSHU������]LQF����
LURQ�����PDQJDQHVH�����DOXPLQXP���>,QWHUQDWLRQDO�0DULWLPH�'LFWLRQDU\@

- �´Ê��$OXPLQLXP�%URQ]H ����0DQJDQHVH�%URQ]H��nµ�Á�}�Ã¨®³�­¤�¸É���n°Â¦��¹���7HQVLOH
6WUHQJWK��­¼��Â¨³���n°�µ¦�»�¦n°�®¦º°�´��¦n°�Å�o�¸�Ã�¥�$OXPLQLXP�%URQ]H�¤�̧»�­¤�´�·�µ��µ¥�

£µ¡��3K\VLFDO�3URSHUW\���°�Ã¨®³�­¤�¸É���n°�µ¦�»�¦n°�®¦º°�´��¦n°�Å�o¤µ��ªnµ�0DQJDQHVH
%URQ]H�Â�n® n̈°�¹Ê�¦¼�¥µ��ªnµ�0DQJDQHVH�%URQ]H��¹É��Î�µÄ®o¤¸¦µ�µÂ¡��ªnµ�oª¥��>�¼oÁ�¸É¥ª�µ�@

- 1L�0Q�EURQ]H�®¤µ¥�ªµ¤ªnµ�Á�}�Ã¨®³�­¤Â¤��µ�¸­��¦°��r��¸É¤¸�·�Á�·¨¤µ�ªnµ�0DQJDQHVH
%URQ]H��0Q�%URQ]H�®¦º°�0Q�%UDVV���¦¦¤�µ��>�¼oÁ�¸É¥ª�µ�@

°¦¦�΅�¬�r��0DQJDQHVH�%URQ]H�Á�}�Ã¨®³�­¤�¸É�¦³�°��oª¥�°�Â��Á�}�­nª�Ä®�n�­́��³­̧Á�}�­nª�¦°�
¨�¤µ�Â¨³Â¤��µ�¸­�°³ ¼̈¤·Á�¸¥¤�Á® È̈��Á�}�­nª��o°¥�¦ª¤�´Ê��µ��¦´Ê�°µ��¦³�°��oª¥�¸�»�®¦º°�·�Á�·¨�oª¥
�¹É��Î�µÄ®oÁ�}�Ã¨®³�­¤�¸É¤¸�ªµ¤���n°Â¦��¹���7HQVLOH�6WUHQJWK��­¼��Â¨³���n°�µ¦�»�¦n°�Â¨³�´��¦n°���¼oÄ�o
�¹��·¥¤�Î�µ�0DQJDQHVH�%URQ]H�¤µÄ�oÁ�}�ª´­�»�Î�µ­nª��¦³�°��°�Á¦º°�Á�n��Ä��´�¦Á¦º°�®¦º°®µ�Á­º°Á¦º°���Â¤o�
ªnµ�0DQJDQHVH�%URQ]H��³���n°�µ¦�»�¦n°�Â¨³�´��¦n°�Å�o�o°¥�ªnµ�$OXPLQLXP�%URQ]H�Â�n�0DQJDQHVH
%URQ]H��È¤�̧»�­¤�´�·�µ��µ¥£µ¡��3K\VLFDO�3URSHUW\���°�Ã¨®³�­¤�¸É�Î�µÄ®o�0DQJDQHVH�%URQ]H�® n̈°
�¹Ê�¦¼�Ä��´�¦Å�o�nµ¥�ªnµ�$OXPLQLXP�%URQ]H�����0DQJDQHVH�%URQ]H�°µ�¤¸Ã¨®³­nª��­¤�´ª¦°�¨�¤µ�Ä�
°�́¦µ­nª��nµ��Ç��´��Á�n��1L�0Q�EURQ]H��¸É¤�̧·�Á�·¨�­¤¤µ�ªnµ�0DQJDQHVH�%URQ]H��¦¦¤�µ

• Â¤��µ�¸­��¦°��r���>�¼oÁ�¸É¥ª�µ�@

FUDFNLQJ ([3LU���

¤·�·�'� � ���ªµ¤­́¤¡�́�r�°��ªµ¤Á­̧¥®µ¥�°�Ä��´�¦Á¦º° �Î�µ�µ¤

¤Ã��´«�r­́¤¡´��r���µ¦µ��¸É������£µ���ª����

Åª¡��r����FUDFN
�¦·������)RU�ZHOG�UHSDLUV�RQ�WKH�RXWHU�VXUIDFH�RI�WKH�ERVV��DQG�SDUWLFXODUO\�IRU�UHSDLUV�EHWZHHQ�WKH
EODGH�ILOOHW�DUHDV��FDUH�VKRXOG�EH�H[HUFLVHG�WR�DYRLG�FUDFNLQJ�GXH�WR�WKHUPDO�VWUHVVHV�LQ
FRQQHFWLRQ�ZLWK�WKH�ZHOGLQJ���>3���@
�¦·������3LWFK�UHGXFWLRQ��7KLV�LQYROYHV�WZLVWLQJ�WKH�EODGHV�DQG�FDQ�RQO\�EH�DFFXUDWHO\�GRQH�LQ�D
ZRUNVKRS�DV�WKH�EODGHV�QHHG�WR�EH�KHDWHG�WR�SUHYHQW�FUDFNLQJ����>3���@
�¦·������7KHUH�DUH�WZR�PDLQ�GLIIHUHQW�UHDVRQV�RI�FUDFNLQJ���7KH�RQH�LV�WKH�FUDFN�FDXVHG�E\�FUXVK�RI
IRUHLJQ�VXEVWDQFHV�DQG�WKH�RWKHU�LV�E\�VWUHVV�FRUURVLRQ�RU�FRUURVLRQ�IDWLJXH���>3����:HOGLQJ@
�¦·������$V�D�JHQHUDO�UXOH��ZKHQ�GHIHFWV�RU�FUDFNV�DUH�IRXQG�RQ�D�SURSHOOHU��WKH\�VKRXOG�UDWKHU�EH
UHFRQGLWLRQHG�HLWKHU�E\�FKLSSLQJ�RU�E\�JULQGLQJ�LQ�SUHIHUHQFH�WR�KDYLQJ�WKHP�UHFRQGLWLRQHG�E\
ZHOGLQJ���>3���@
�¦·������([SHULHQFH�KDV�VKRZQ�WKDW�FUDFNV��QR�PDWWHU�KRZ�VPDOO��WKDW�EHJLQ�LQ�DQ�HGJH�DUH
GDQJHURXV��6XFK�D�FUDFN�LV�DQ�HIIHFWLYH�VWUHVV�UDLVHU��DQG�VKRXOG�WKH�SURSHOOHU�UHFHLYH�D�EORZ��D



���

ODUJH�SRUWLRQ�RI�WKH�EODGH�FRXOG�EH�ORVW��ZKHUH�LQ�WKH�DEVHQFH�RI�WKH�FUDFN�LW�ZRXOG�RQO\�KDYH
EHHQ�EHQW��,W�LV�LPSRUWDQW�WKHUHIRUH�WR�HOLPLQDWH�DQ\�HGJH�FUDFNV�E\�D�SURSHU�UHSDLU���>3���@

°¦¦�΅�¬�r��&UDFNLQJ�Á�}��ªµ¤Á­̧¥®µ¥�¸ÉÁ�·�Â�nÄ��´�¦Á¦º°�Á¤ºÉ°Á�ºÊ°ª´­�»Ä��´�¦Á�·�¦°¥¦oµª�Ã�¥¤¸­µÁ®�»�¸É
­Î�µ��́����¦³�µ¦��º°�Â¦��³�³�µ�£µ¥�°��Â¨³�ªµ¤Á�o���6WUHVV��®¦º°�ªµ¤ öµ��)DWLJXH���°�Ã¨®³�­¤
�¸ÉÁ�}�ª­́�»�°�Ä���́¦����ªµ¤Á�o�°µ�Á�·��µ��µ¦Á�ºÉ°¤®¦º°�´�Ä��´�¦��¹É��Î�µÄ®oÄ��´�¦¦oµªÅ�o���­nª��ªµ¤Á�o��¸É
Á�·��µ��µ¦�»�¦n°�®¦º°�´��¦n°��¤´��Î�µÄ®oÁ�·�¦°¥¦oµª�¸É�¦·Áª��°�Ä���¹É�¦°¥¤´��³¨µ¤Â¨³�Î�µÄ®oÄ�®´�Å�o��¹�
�ª¦�´�®¦º°Á�¸¥¦³Å���*ULQGLQJ����́Â�n�Ä�Ä�­nª��°��¸É¦oµª°°�Á­̧¥�n°��³ »̈�¨µ¤

• ¦°¥¦oµª��>�¼oÁ�¸É¥ª�µ�@

• �µ¦Â��¦oµª��>ª·Á�¸¥¦��d~��»¨�»�¦@

EODGH�PLVVLQJ ([3LU���

¤·�·�'� � ���ªµ¤­́¤¡�́�r�°��ªµ¤Á­̧¥®µ¥�°�Ä��´�¦Á¦º° �Î�µ�µ¤

¤Ã��´«�r­́¤¡´��r���µ¦µ��¸É������£µ���ª����

Åª¡��r����EURNHQ�EODGH
�¦·������,I�D�ODUJH�SRUWLRQ�RI�WKH�WLS�RI�D�EODGH�LV�PLVVLQJ��QRW�XVXDOO\�H[FHHGLQJ�RQH�WKLUG�RI�WKH
ZKROH���D�SUHFDVW�VHFWLRQ�LV�RIWHQ�PDQXIDFWXUHG�DQG�WKHQ�EXUQW�RQ�WR�WKH�EODGH�VWXPS���>3���@
�¦·������7KH�IRXU�EODGHG�SURSHOOHU�KDG�D�GLDPHWHU�RI�����PP�DQG�WKH�XQGHUZDWHU�LQVSHFWLRQ
UHYHDOHG�WKDW�SDUW�RI�EODGH�&�ZDV�PLVVLQJ���>3���@
�¦·������%HQW��FUDFNHG�RU�EURNHQ�SURSHOOHU�EODGHV�FDQ�VHULRXVO\�LPSDLU�WKH�SURJUHVV�RI�WKH�VKLS�DQG
DW�WLPHV�EULQJ�LW�WR�D�KDOW���>3���@
�¦·������7KH�PDMRU�W\SH�RI�GDPDJH�WR�SURSHOOHUV�LV�EURNHQ�EODGHV��ZKHQ�XQGHUZD\��LI�YLEUDWLRQV
RFFXU�VXGGHQO\�LQ�WKH�VWHUQ�DQG�FRQWLQXH��LW�LV�SUREDEO\�EHFDXVH�D�EODGH�RI�WKH�SURSHOOHU�KDV
EURNHQ���>3���@
�¦·������%XW�D�EODGH�PLVVLQJ�LQ�VKRUW�UDQJH�QHDU�WKH�WLS�ZLOO�EH�UHSODFHG�E\�D�QHZ�SLHFH�FDVW�ZLWK�WKH
VDPH�PHWDO�LQ�FRPELQDWLRQ�ZLWK�ZHOGLQJ�SURFHVV���>3����2XWOLQH@
®¤µ¥Á®�»��¡��¦·�����y����¸ÉÁ�}��Î�µ�¦³­¤����Î�µ�°�«´¡�r��(QWU\��Â¨³Åª¡��r°¥¼nÄ�¦¼�Â��Â¥��Î�µ�´����°¥nµ��
Å¦�È��̧«¡́�r�¸ÉÁ�}�¤µ�¦�µ�Ä��¸É�¸Ê�Á�}��µ¦�Î�µ®��Ã�¥�¼oÁ�¸É¥ª�µ��¦ª¤�´Ê�Á�}�®´ª�o°Ä��µ¦°�·�µ¥¦µ¥¨³Á°¸¥�
�°�Á°�­µ¦�¦³�°��µ¦°�¦¤�°��¦·¬´��.REHOFR���¦·�����Â¨³��o°¤¼¨°oµ�°·��
�o°¤¼¨°oµ�°·��

- %ODGH�0LVVLQJ��:KHQ�D�KHDY\�LPSDFW�LV�DGGHG�WR�EODGHV��LW�PD\�EH�EHQW�RU�EURNHQ�RII�
7KHUH�FDQ�EH�D�PLQRU�PLVVLQJ�IRXQG�DURXQG�WKH�WLS�DUHD��DQG�D�IUDFWXUH�DW�WKH�URRW�RI�WKH
EODGH��ZKLFK�FDXVHG�E\�FRUURVLRQ�IDWLJXH���,W�LV�QRW�UHFRPPHQGHG�WR�UHSDLU�WKH�SURSHOOHU�RI
ZKLFK�EODGH�KDV�EHHQ�EURNHQ�RII�DW�WKH�URRW���>.REHOFRuV�7HFKQLFDO�6WDQGDUG�RI�3URSHOOHU
5HSDLU��3����2XWOLQH@



���

°¦¦�΅�¬�r���%ODGH�0LVVLQJ�Á�}��ªµ¤Á­¸¥®µ¥�¸ÉÁ�·�Â�nÄ��´�¦Á¦º°�Á¤ºÉ°Á�ºÊ°ª­́�»�µ�­nª��°�Ä�®´�®µ¥Å���Î�µÄ®oÄ�
��́¦Á­̧¥�»¨��%DODQFH��Â¨³Á¦º°Â n̈�Å¤nÅ�o�µ¤�¦��·���Ä�°µ�®´�Á¡¦µ³Â¦��³�³�µ�£µ¥�°�®¦º°�ªµ¤ öµ�°�
Ã¨®³�­¤�¸ÉÁ�}�ª´­�»�°�Ä��´�¦����oµÄ��´�¦®´��¸É�¦·Áª��¨µ¥Ä�Å¤nÁ�·����Ä�����°�Ä��­µ¤µ¦��n°¤Å�oÃ�¥�µ¦
Á�ºÉ°¤�n°��́­nª��¨µ¥�¸É�Î�µ�¹Ê�Ä®¤n�Â�n�oµÄ��´�¦�¸É�¦·Áª�Ã��®´��³�n°¤Å¤nÅ�o

• Ä��µ���>�¼oÁ�¸É¥ª�µ�@

• Ä�®´���>�¼oÁ�¸É¥ª�µ�@

EHQGLQJ�RI�EODGH ([3LU���
¤·�·�'� � ���ªµ¤­́¤¡�́�r�°��ªµ¤Á­̧¥®µ¥�°�Ä��´�¦Á¦º° �Î�µ�µ¤
¤Ã��´«�r­́¤¡´��r���µ¦µ��¸É������£µ���ª����
Åª¡��r����EHQW�EODGH

�¦·������'DPDJH�PD\�YDU\�IURP�D�VOLJKW�GHIRUPDWLRQ��DV�ZRXOG�DULVH�IURP�D�JODQFLQJ�EORZ�RQ�D
VXEPHUJHG�REMHFW��WR�VHYHUH�EHQGLQJ�RU�EUHDNLQJ�DZD\�RI�SRUWLRQV�RI�D�EODGH��ZKLFK�PD\�UHVXOW�IURP
D�KHDY\�LPSDFW��VXFK�DV�VWULNLQJ�D�GRFN�ZDOO�RU�EDUJH��>3���@
�¦·������%HQW�EODGHV��SDUWLFXODUO\�DW�WKH�WLSV��VKRXOG�UHFHLYH�DWWHQWLRQ�DV�VRRQ�DV�SRVVLEOH��>3���@
®¤µ¥Á®�»��Å¤n¡��¦·���¸É¤¸«´¡�r��(QWU\���¸É¤¦̧¼�Â���µ¤¤µ�¦�µ�Ä��¸É�¸Ê���¡�Â�nÁ¤ºÉ°�Î�µ�¦³­¤�°�«´¡�rÂ¥��Î�µ
��́���°¥nµ�Å¦�È�¸�«´¡�r�¸ÉÁ�}�¤µ�¦�µ�Ä��¸É�¸Ê�Á�}��µ¦�Î�µ®��Ã�¥�¼oÁ�¸É¥ª�µ����¦ª¤�´Ê�Á�}�®´ª�o°Ä��µ¦°�·�µ¥
¦µ¥¨³Á°¸¥��°�Á°�­µ¦�¦³�°��µ¦°�¦¤�°��¦·¬´��.REHOFR���o°¤¼¨°oµ�°·��
�o°¤¼¨°oµ�°·��

- %HQGLQJ�RI�%ODGHV��%HQGLQJ�LV�JHQHUDOO\�RFFXUUHG�E\�WKH�FUDVK�RI�IORDWLQJ��,Q�FDVH�RI�VOLJKW
LPSDFW��EHQGLQJ�PD\�EH�OLPLWHG�LQ�VKRUW�UDQJH�DW�WKH�WLSV�RU�WKH�WKLQ�HGJHV�RI�EODGHV��DQG�D
KHDY\�LPSDFW�FDXVHV�WKH�EODGHV�ZLGHO\�EHQW�RU�PLJKW�GHYHORS�LQWR�IUDFWXUHV���>.REHOFRuV
7HFKQLFDO�6WDQGDUG�RI�3URSHOOHU�5HSDLU��3����2XWOLQH@

°¦¦�΅�¬�r��%HQGLQJ�RI�%ODGH�Á�}��ªµ¤Á­̧¥®µ¥�¸ÉÁ�·�Â�nÄ��´�¦Á¦º°�Á¤ºÉ°Ä��·��°Á�¨̧É¥�¦¼��µ�Á�·¤Å�
Á�ºÉ°��µ��¼�Â¦��³�³�µ�£µ¥�°����Ã�¥�µ¦�·��°°µ�Á�·�Á¡¸¥��¦·Áª��¨µ¥Ä�®¦º°¤µ��ªnµ��¹Ê�°¥¼n�´��ªµ¤
¦»�Â¦��°�Â¦��³�³

• Ä��·��°��>�¼oÁ�¸É¥ª�µ�@

FDYLWDWLRQ�HURVLRQ ([3LU���

¤·�·�'� � ���ªµ¤­́¤¡�́�r�°��ªµ¤Á­̧¥®µ¥�°�Ä��´�¦Á¦º° �Î�µ�µ¤



���

¤Ã��´«�r­́¤¡´��r���µ¦µ��¸É������£µ���ª����

Åª¡��r��FDYLWDWLRQ
�¦·������&DYLWDWLRQ�HURVLRQ�FDQ�HDW�LQWR�WKH�SURSHOOHU�EODGH�SURYLGLQJ�DQRWKHU�FDXVH�RI�URXJKQHVV
DQG�QRQ�RSWLPDO�SHUIRUPDQFH���>3���@
�¦·������7KHUH�DUH�VHYHUDO�FDXVHV�RI�SURSHOOHU�URXJKQHVV�LQ�VHUYLFH�ZKLFK�LQFOXGH�HOHFWURFKHPLFDO
DFWLRQ�DQG�FDYLWDWLRQ�HURVLRQ�ZKLOH�WKH�SURFHVV�FDXVHV�DUH�WKH�ILQLVK�RI�D�QHZ�SURSHOOHU��XQVNLOOHG
UHSROLVKLQJ�DQG�SDLQW�VSDWWHU�RU�RYHUVSUD\�GXULQJ�DSSOLFDWLRQ���>3���@
�¦·������,W�LV�HVVHQWLDO�WKDW�WKH�FRQWRXU�RI�WKH�JURXQG�GHSUHVVLRQ�LV�DV�VPRRWK�DV�SRVVLEOH�VR�DV�QRW
WR�FDXVH�VWUHVV�FRQFHQWUDWLRQV�RU�WR�VWLPXODWH�FDYLWDWLRQ�HURVLRQ���>3���@
�o°¤¼¨°oµ�°·��

- (URVLRQ��,W�LV�UHSRUWHG�WKDW�EXEEOHV�DUH�SURGXFHG�LQ�WKH�YLFLQLW\�RI�WKH�EODGH�VXUIDFH�E\�WKH
KLJK�UHYROXWLRQ�RI�WKH�SURSHOOHU��7KH�EXEEOHV�DUH�RFFXUUHG�E\�WKH�FDYLWDWLRQ�SKHQRPHQRQ�
FROODSVLQJ�DQG�JLYLQJ�LPSDFWV�DJDLQVW�WKH�EODGH�VXUIDFH��ZKLFK�LV�SDUWO\�GDPDJHG�DV�SLWWLQJ
RU�GLPSOLQJ���>.REHOFRuV�7HFKQLFDO�6WDQGDUG�RI�3URSHOOHU�5HSDLU��3����2XWOLQH@

- &DYLWDWLRQ��$�SKHQRPHQRQ�RFFXUULQJ�XQGHU�FHUWDLQ�FRQGLWLRQV�GXULQJ�WKH�URWDWLRQ�RI�D�VFUHZ
SURSHOOHU�ZKHUHLQ�DLU�FDYLWLHV�DUH�IRUPHG�LQ�FRQWDFW�ZLWK�WKH�SURSHOOHU�EODGHV��UHGXFLQJ�LWV
WKUXVW��DQG�WKHUHE\�UHGXFLQJ�SURSXOVLYH�HIILFLHQF\���>,QWHUQDWLRQDO�0DULWLPH�'LFWLRQDU\@

- Ä���³�¸ÉÄ��´�¦�´�¦¢{��ÎÊ�µ¨�Å��´Ê���oµ�®΅��°�Ä��´�¦®¦º°�¸ÉÁ¦¸¥�ªnµ�oµ��Î�µ΅��¼���6XFWLRQ�)DFH�
Â¨³�oµ��µ�®ª́Á¦º°�´Ê���³Á�·�Â¦����°��ÎÊ�µ�ÎÉ�µ�ªnµ�ªµ¤���¦¦¥µ�µ«��$WPRVSKHULF�3UHVVXUH�
�Î�µÄ®oÁ�·�¢°�°µ�µ«®¦º°Á¤È�°µ�µ«�®¦º°�¸ÉÁ¦¸¥�ªnµÃ¡¦�°µ�µ«��&DYLWDWLRQ���>ª·�µ�n°Á¦º°Á n̈¤�����Ä�
��́¦Á¦º°Â¨³�µ¦°°�Â��@

- &DYLWDWLRQ��7KH�IRUPDWLRQ�DQG�LQVWDQWDQHRXV�FROODSVH�RI�LQQXPHUDEOH�WLQ\�YRLGV�RU�FDYLWLHV
ZLWKLQ�D�OLTXLG�VXEMHFWHG�WR�UDSLG�DQG�LQWHQVH�SUHVVXUH�FKDQJH��(URVLRQ��'HVWUXFWLRQ�RI
PHWDO�RU�RWKHU�PDWHULDOV�E\�WKH�DEUDVLYH�DFWLRQ�RI�PRYLQJ�IOXLGV��XVXDOO\�DFFHOHUDWHG�E\
WKH�SUHVHQFH�RI�VROLG�SDUWLFOHV�RU�PDWWHU�RI�VXVSHQVLRQ���>,QWURGXFWLRQ�WR�3K\VLFDO
0HWDOOXUJ\@

- &DYLWDWLRQ��&DYLWDWLRQ�LV�D�SKHQRPHQD�RI�ZDWHU�YDSRUL]LQJ�RU��ERLOLQJ��GXH�WR�WKH�H[WUHPH
UHGXFWLRQ�RI�SUHVVXUH�RQ�WKH�EDFN�RI�WKH�SURSHOOHU�EODGH��0DQ\�SURSHOOHUV�SDUWLDOO\
FDYLWDWH�GXULQJ�QRUPDO�RSHUDWLRQ��EXW�H[FHVVLYH�FDYLWDWLRQ�FDQ�UHVXOW�LQ�PHWDO�HURVLRQ�RU
�FDYLWDWLRQ�EXUQ��WR�WKH�SURS
V�EODGH�VXUIDFH��7KHUH�DUH�QXPHURXV�FDXVHV�RI�FDYLWDWLRQ
VXFK�DV�LQFRUUHFW�PDWFKLQJ�RI�SURSHOOHU�VW\OH�WR�DSSOLFDWLRQ��LQFRUUHFW�SLWFK��SK\VLFDO
GDPDJH�WR�WKH�EODGH�HGJHV��HWF���><RXU�*XLGH�WR�3URSHOOHU�7HUPLQRORJ\@

- &DYLWDWLRQ�Á�}��¦µ���µ¦�r�¸É�ÎÊ�µÁ�¨̧É¥�­�µ�³�Á�}�¢°�°µ�µ«��9DSRXU��Á�¡µ³�¦·Áª��¸É¤¸�µ¦
Å®¨�°��ÎÊ�µÄ�°´�¦µÁ¦Èª¤µ�Â¨³�Î�µÄ®o�ªµ¤�´��ÎÉ�µ¤µ����&DYLWDWLRQ�Å¤nÅ�oÁ�}��µ¦Á�º°���%RLOLQJ�
Á¡¦µ³Å¤n¤�̧ªµ¤¦o°�Á�}��´ª�Î�µÄ®oÁ�·�¢°��´�� n̈µª���Â¤o�µ¦�n°¦¼�¦iµ��°�¢°��³�o°�°µ«´¥�ªµ¤�



���

¦o°��oµ��Â�n�È�o°¥¤µ���¦°��Ç�¢°��¦·Áª��µ�¤µ�Á�nµ�´Ê���¸É¤¸°»�®£¼¤·�ÎÉ�µ�ªnµ°»�®£¼¤·Á�¨̧É¥������´�
�´Ê��Á¦µ°µ�Á¦¸¥��&DYLWDWLRQ�ªnµÁ�}��µ¦�vÁ�º°�Á¥È�w��&ROG�%RLOLQJ���ÈÅ�o��>�¼oÁ�¸É¥ª�µ�@

°¦¦�΅�¬�r��&DYLWDWLRQ�(URVLRQ�Á�}��¦µ���µ¦�r�´��¦n°��¸ÉÁ�·��µ��µ¦¦³Á�·��°�¢°�°µ�µ«Á È̈��Ç�Ä��ÎÊ�µ��
¢°�°µ�µ«�¸Ê�Á�·���³�¸ÉÄ��´�¦®¤»�Ä��ÎÊ�µ�´Ê��Â¦��´��ÎÊ�µ¨�¨�°¥nµ�¤µ�Á�ºÉ°��µ��ÎÊ�µÅ®¨�oª¥�ªµ¤Á¦Èª��
�¦·Áª��oµ�Â¦��¼����oµ�®΅����°�Ä��´�¦���¢°�°µ�µ«Á® n̈µ�¸Ê�³Á�}��´ª�´��¦n°���Á�¦¸¥�Á­¤º°��&DYLWDWLRQ
%XUQ�®¦º°�(URVLRQ��Á�oµÅ�Ä�¡ºÊ��·ªÃ¨®³�­¤�¸ÉÁ�}�ª´­�»�°�Ä��´�¦Ã�¥Á�¡µ³Ä��¦·Áª��¨µ¥Ä���Î�µÄ®o¡ºÊ��·ª
�¦»�¦³��¡ºÊ��·ª�¸É�¦»�¦³�³�Î�µÄ®o�¦³­·��·£µ¡Â¦��΅��´���7KUXVW���°�Ä��´�¦¨�¨���®¦º°Â¤o�¦³�´É�Á�·�¦°¥
¦oµªÅ�oÄ��¸É­»����Á�¡µ³�¦µ���µ¦�r�&DYLWDWLRQ��¹É�®¤µ¥�¹�Á�¡µ³�µ¦Á�·��°�¢°�°µ�µ«�´Ê��°µ�Á�·��¹Ê�
¤µ�Â¨³Á¦Èª�¹Ê��Á�ºÉ°��µ��·ªÄ��´�¦Å¤nÁ¦¸¥�°¥¼nÂ öª�®¦º°΅�¬�³�µ��µ¥£µ¡�°�Ä��´�¦�¸É¤¸�{�®µ�Á�n���°�
Ä��·��°�Á�}��o�

• �µ¦�´��¦n°���>�¼oÁ�¸É¥ª�µ�@

• �µ¦�´��¦n°�Á�}�Ã¡¦���>�¼oÁ�¸É¥ª�µ�@

• FDYLWDWLRQ��Ã¡¦�°µ�µ«��>ª·Á�¥̧¦��d~��»¨�»�¦����¦³­µ��ª�¬r�°��Î�µ@

• FDYLW\��Ã¡¦���>«¡́�r�´��´�·�¦µ��´��·�¥­�µ�@

• HURVLRQ���µ¦�´��¦n°�����µ¦­¹��¦n°���>«¡́�r�´��´�·�¦µ��´��·�¥­�µ�@

FRUURVLRQ ([3LU���

¤·�·�'� � ���ªµ¤­́¤¡�́�r�°��ªµ¤Á­̧¥®µ¥�°�Ä��´�¦Á¦º° �Î�µ�µ¤

¤Ã��´«�r­´¤¡´��r���µ¦µ��¸É������£µ���ª����

Åª¡��r�����
�¦·������&RUURVLRQ�LV�D�FKHPLFDO�RU�HOHFWUR�FKHPLFDO�DWWDFN�RQ�WKH�PHWDO�VXUIDFH�ZKLFK�PD\�EH
IXUWKHU�LQFUHDVHG�LI�WKH�VHD�ZDWHU�LV�SROOXWHG���>3���@
�¦·������,I�FRQGLWLRQV�DUH�QRW�DV�LQWHQGHG��IDWLJXH�FUDFNV�FDQ�RFFXU�DW�WKH�IRUZDUG�HQG�RI�WKH�NH\ZD\
DQG�PRUH�VHULRXV�IDWLJXH�FUDFNV�PD\�UHVXOW�IURP�IUHWWLQJ�GDPDJH��RU�FRUURVLRQ��SDUWLFXODUO\�LQ�KLJK�
SRZHUHG�VLQJOH�VFUHZ�VKLSV���>3���@
�¦·������,W�KDV�VLQFH�ORQJ�EHHQ�NQRZQ�WKDW�EUDVV�KDV�D�VWURQJ�WHQGHQF\�WR�VWUHVV�FRUURVLRQ�RU�VHOI�
FUDFNLQJ���>3���@
�¦·������3URSHOOHU�PDWHULDOV�KDYH�IXQGDPHQWDOO\�JRRG�FRUURVLRQ�UHVLVWDQFH��%XW�SURSHOOHUV�DUH
VRPHWLPHV�GDPDJHG�VHULRXVO\�E\�FRUURVLRQ��LI�HLWKHU�FKHPLFDO�FRPSRVLWLRQV�DUH�QRW�VXLWDEOH�RU�VHD
ZDWHU�LV�YHU\�PXFK�SROOXWHG���,W�LV�D�ZHOO�NQRZQ�IDFW�WKDW�GH]LQFLILFDWLRQ�RFFXUV�LQ�PDQJDQHVH�EURQ]H�
>3����2XWOLQH@
�¦·������&RUURVLRQ�RI�PHWDOV�DQG�DOOR\V�FDQ�FRUUHFWO\�EH�FRQVLGHUHG�WR�EH�D�QDWXUDO�SURFHVV���h�,Q
QDWXUH�PRVW�PHWDOV�DUH�IRXQG�LQ�WKH�IRUP�RI�YDULRXV�FKHPLFDO�FRPSRXQGV��FDOOHG�RUHV��)RU�KLV�RZQ
SXUSRVHV�LQ�FRQVWUXFWLRQ�DQG�IDEULFDWLRQ��0DQ�WUDQVIRUPV��SXWV�LQ�RUGHU��WKHVH�RUHV�LQWR�SURGXFWV�RI



���

VSHFLILF�PHFKDQLFDO�SURSHUWLHV��VXFK�DV�VWHHO��+H�GRHV�VR�E\�DGGLQJ�ODUJH�DPRXQWV�RI�HQHUJ\�LQ�WKH
IRUP�RI�KHDW�WR�VHSDUDWH�WKH�LURQ�IURP�WKH�RWKHU�HOHPHQWV�LW�LV�ERXQG�WR��$V�VXFK��WKH�PDQXIDFWXULQJ
SURFHVV�OHDGV�WR�DQ�XQVWDEOH��KLJKHU�HQHUJ\�VWDWH��RI�LURQ��)URP�WKDW�PRPHQW�RQ��LW�ZLOO�WDNH�DQ\
RSSRUWXQLW\�WR�UHWXUQ�WR�D�PRUH�VWDEOH�VWDWH��7KH�LURQ�DWRPV�GR�WKLV�E\��UXVWLQJ����WKH\�FRPELQH�ZLWK
R[\JHQ�WR�IRUP�WKH�VWDEOH�FRPSRXQG��LURQ�R[LGH���7KH�FRUURVLRQ�SURFHVV�LWVHOI�LV�HOHFWURFKHPLFDO�
h�%DVLFDOO\�RQH�MXVW�QHHGV�WR�NQRZ�WKDW�DWRPV�FRQVLVW�RI�D�QXFOHXV�DQG�RUELWLQJ�HOHFWURQV��,W�LV�WKHVH
HOHFWURQV�WKDW�SOD\�WKH�WULFN�LQ�FRUURVLRQ���>3���@
�o°¤¼̈ °oµ�°·��

- &RUURVLRQ��'HWHULRUDWLRQ�RI�PHWDOV�GXH�WR�R[LGDWLRQ�RU�UXVWLQJ���2Q�LURQ�DQG�VWHHO�LW�LV�FKLHIO\
GXH�WR�DFWLRQ�RI�FDUERQLF�DFLG�FRQWDLQHG�LQ�ZDWHU�DQG�KXPLG�DLU���,W�LV�DJJUDYDWHG�E\�WKH
VDOWV�SUHVHQW�LQ�VHD�ZDWHU���3URWHFWLRQ�DJDLQVW�FRUURVLRQ�XVXDOO\�LQYROYHV�D�SURWHFWLYH
FRDWLQJ��ZKLFK�NHHSV�R[\JHQ�DZD\�IURP�WKH�PHWDO�VXUIDFH���>,QWHUQDWLRQDO�0DULWLPH
'LFWLRQDU\@

- &RUURVLRQ��7KH�GHWHULRUDWLRQ�RI�D�PHWDO�E\�FKHPLFDO�RU�HOHFWURFKHPLFDO�UHDFWLRQ�ZLWK�LWV
HQYLURQPHQW���>,QWURGXFWLRQ�WR�3K\VLFDO�0HWDOOXUJ\@

- &RUURVLRQ�6WUHVV��º°��ªµ¤Á�o���6WUHVV���¸ÉÁ�·��µ��v�µ¦�»�¦n°�®¦º°Á�}�­�·¤w��°�Ã¨®³®¦º°Ã¨®³
�­¤����¹É�Á¤ºÉ°�ªµ¤Á�o��®¦º°��Î�µ΅�Â¦��n°¡ºÊ��¸É®�¹É�®�nª¥��)RUFH�SHU�8QLW�$UHD���°�Ã¨®³®¦º°Ã¨®³
�­¤Ä��Ç�¤µ��¹��»�®�¹É�Â öª��³Á�·��ªµ¤ öµ��)DWLJXH����¦´��n°Å¤nÅ�o�Â¨³Â��®¦º°¦oµªÄ��¸É­»���>�¼o
Á�¸É¥ª�µ�@

°¦¦�΅�¬�r��&RUURVLRQ��º°��¦µ���µ¦�r�¸ÉÃ¨®³®¦º°Ã¨®³�­¤�»�¦n°�Á­ºÉ°¤­£µ¡�Á�ºÉ°��µ���·�·¦·¥µ�µ�Á�¤¸
Å¢¢jµ¦³®ªnµ��Ã¨®³®¦º°Ã¨®³�­¤��´��°°��·Á��Ä��ÎÊ�µ®¦º°°µ�µ«���Ã�¥¤¸�´ªÁ¦n��Á�n��Á� º̈°Ä��ÎÊ�µ�³Á¨�®¦º°�¦�
Ä�°µ�µ«®¦º°�ÎÊ�µ�¸É¤´�Á�·��µ�¤¨£µª³��Î�µÄ®o��·�·¦·¥µ�´�� n̈µªÁ�·�Á¦Èª�¹Ê�Å�o����ªµ¤Á�o���6WUHVV���¸ÉÁ�·��µ��µ¦
�»�¦n°�®¦º°Á�}�­�·¤�°�Ã¨®³®¦º°Ã¨®³�­¤�´Ê��Á¤ºÉ°¤¸¤µ��¹��»�®�¹É�Â öª�Ã¨®³®¦º°Ã¨®³�­¤�³Á�·��ªµ¤ öµ
�)DWLJXH����¦�́Â¦��¦³�Î�µ�n°Å¤nÅ�oÂ¨³Â��®¦º°¦oµªÄ��¸É­»����Â¤oªnµÃ¨®³�­¤�¸ÉÁ�}�ª´­�»�°�Ä��´�¦Á¦º°�³¤¸�»��
­¤��́·�¸É���n°�µ¦�»�¦n°��Â�n�È­µ¤µ¦�Å�o¦´��ªµ¤Á­̧¥®µ¥�µ�µ¦�»�¦n°��¸ÊÅ�o�Ã�¥Á�¡µ³Ä��´�¦�¸ÉÁ�}�
Â¤��µ�¸­��¦°��r

• �µ¦�»�¦n°���>�¼oÁ�¸É¥ª�µ�@

• �µ¦Á�·�­�·¤��Á�¡µ³Ä�Á® È̈����>�¼oÁ�¸É¥ª�µ�@

• �µ¦�´��¦n°�����µ¦�»�´ª��>«¡́�r�´��´�·�¦µ��´��·�¥­�µ�@

HOHFWURFKHPLFDO�UHDFWLRQ ([3LU���
¤·�·¦°��'� � ���ªµ¤­́¤¡�́�r�°�­µÁ®�»�ªµ¤Á­̧¥®µ¥�°�Ä��´�¦Á¦º° �Î�µ�µ¤



���

¤Ã��´«�r­́¤¡´��r���µ¦µ��¸É������£µ���ª����
Åª¡��r����HOHFWURFKHPLFDO�DFWLRQ����HOHFWUR�FKHPLFDO�DWWDFN
�¦·������7KHUH�DUH�VHYHUDO�FDXVHV�RI�SURSHOOHU�URXJKQHVV�LQ�VHUYLFH�ZKLFK�LQFOXGH�HOHFWURFKHPLFDO
DFWLRQ�DQG�FDYLWDWLRQ�HURVLRQ�ZKLOH�WKH�SURFHVV�FDXVHV�DUH�WKH�ILQLVK�RI�D�QHZ�SURSHOOHU��XQVNLOOHG
UHSROLVKLQJ�DQG�SDLQW�VSDWWHU�RU�RYHUVSUD\�GXULQJ�DSSOLFDWLRQ���>3���@
�¦·������&RUURVLRQ�LV�D�FKHPLFDO�RU�HOHFWUR�FKHPLFDO�DWWDFN�RQ�WKH�PHWDO�VXUIDFH�ZKLFK�PD\�EH
IXUWKHU�LQFUHDVHG�LI�WKH�VHD�ZDWHU�LV�SROOXWHG���>3���@
®¤µ¥Á®�»��¡��¦·��Ä��΅��o°¤¼¨�¸É�¦��´�Åª¡��r�Â�nÅ¤n�¦��´�«´¡�r®΅���(QWU\���¹É�Á�}��µ¦�Î�µ®��Ã�¥�¼oÁ�¸É¥ª�
�µ��Â¨³�º°Á�}�¤µ�¦�µ�Ä��¸É�¸Ê
�o°¤¼̈ °oµ�°·��

- 7KH�FRUURVLRQ�SURFHVV�LWVHOI�LV�HOHFWURFKHPLFDO���h�%DVLFDOO\�RQH�MXVW�QHHGV�WR�NQRZ�WKDW
DWRPV�FRQVLVW�RI�D�QXFOHXV�DQG�RUELWLQJ�HOHFWURQV��,W�LV�WKHVH�HOHFWURQV�WKDW�SOD\�WKH�WULFN�LQ
FRUURVLRQ���,Q�RUGHU�WR�GLVUXSW�WKH�PDQ�PDGH�KLJK�HQHUJ\�VWDWH��WKH�PHWDO�DWRP�KDV�WR�JHW
ULG�RI�RQH�RU�PRUH�HOHFWURQV�LQ�LWV�RUELW���&HUWDLQ�UHTXLUHPHQWV�KDYH�WR�EH�IXOILOOHG�EHIRUH�WKLV
FDQ�KDSSHQ��$V�HOHFWURQV�DUH�QHJDWLYHO\�FKDUJHG��WKH\�KDYH�WR�IORZ�IURP�WKH�DUHD�KDYLQJ
WKH�WHQGHQF\�WR�GLVSRVH�RI�HOHFWURQV���FDOOHG�WKH�DQRGH���WR�DQ�DUHD�WKDW�KDV�D�WHQGHQF\�WR
DWWUDFW�HOHFWURQV���FDOOHG�WKH�FDWKRGH��%HWZHHQ�WKHVH�WZR�DUHDV�RI�
GLIIHUHQW�HOHFWULFDO
SRWHQWLDO
��HOHFWULFLW\�PXVW�EH�DEOH�WR�IORZ���$QG�WR�FRPSOHWH�WKH�FLUFXLW�WKHUH�KDV�WR�EH�DQ
HOHFWURO\WH���D�OLTXLG�FDSDEOH�RI�FRQGXFWLQJ�HOHFWULFLW\���LQ�FRQWDFW�ZLWK�ERWK�WKH�DQRGH�DQG
WKH�FDWKRGH���7KXV��WKHUH�DUH�IRXU�WKLQJV�WKDW�PXVW�EH�SUHVHQW�IRU�WKLV�W\SH�RI�FRUURVLRQ�WR
RFFXU����$QRGH����&DWKRGH����&RQGXFWRU�����(OHFWURO\WH������7KH�ILQDO�DQG�HVVHQWLDO
UHTXLUHPHQW�IRU�FRUURVLRQ�WR�RFFXU�LV�WKH�SUHVHQFH�RI��DQG�FRQWDFW�ZLWK��D�IOXLG�FRQWDLQLQJ
DWRPV�RU�PROHFXOHV��VXFK�DV�R[\JHQ��VDOWV��DFLGV��WKDW�FDQ�WDNH�XS�DQG�WUDQVSRUW�DZD\�WKH
HOHFWURQV�IURP�WKH�FDWKRGH��7KLV�IOXLG��WKH�HOHFWURO\WH��FDQ�EH�QR�PRUH�WKDQ�WKH�DWPRVSKHULF
PRLVWXUH�WKDW�FRQGHQVHV�RQ�WKH�VXUIDFH��,W�FDQ�EH�LQ�WKH�IRUP�RI�UDLQ��GHZ�RU�VLPSO\�KXPLGLW\
LQ�WKH�DLU��,Q�DUHDV�ZKHUH�LQGXVWU\�DQG�RWKHU�VRXUFHV�HPLW�DFLG�JDVHV�LQWR�WKH�DWPRVSKHUH�
WKH�FRQGHQVHG�JDVHV�PDNH�WKH�IOXLG�HYHQ�PRUH�DJJUHVVLYH�DW�FDXVLQJ�FRUURVLRQ��7KLV�LV
EHFDXVH�WKH�DFLGV�IDYRXU�WKH�XSWDNH�RI�HOHFWURQV�DW�WKH�FDWKRGH��,Q�FRDVWDO�DUHDV�RU
RIIVKRUH�HQYLURQPHQWV��DLU�ERUQH�VDOWV�KDYH�D�VLPLODU�DFWLRQ��$QG�RI�FRXUVH��VHDZDWHU�LV�DQ
LGHDO�FRUURVLRQ�IOXLG��,W
V�DW�WKH�DQRGLF�VLWH�WKDW�WKH�PHWDO�ZLOO�GLVVROYH�RU�FKHPLFDOO\�ELQG�WR
IRUP�D�VWDEOH�FRPSRXQG�VXFK�DV�DQ�R[LGH��UHDFWLRQ�ZLWK�R[\JHQ��DIWHU�GLVSRVLQJ�RI�LWV
HOHFWURQ�V��  >+\GUH[�8QGHUZDWHU�7HFKQRORJ\�0RQWKO\�0DJD]LQH��3���@

- &RUURVLRQ��7KH�GHWHULRUDWLRQ�RI�D�PHWDO�E\�FKHPLFDO�RU�HOHFWURFKHPLFDO�UHDFWLRQ�ZLWK�LWV
HQYLURQPHQW���>,QWURGXFWLRQ�WR�3K\VLFDO�0HWDOOXUJ\@

°¦¦�΅�¬�r��(OHFWURFKHPLFDO�5HDFWLRQ�Á�}��¦µ���µ¦�r¦³®ªnµ�Ã¨®³®¦º°Ã¨®³�­¤�´�°°��·Á��Ä��ÎÊ�µ®¦º°



���

°µ�µ«�Á¤ºÉ°Ã¨®³®¦º°Ã¨®³�­¤�o°��µ¦�΅�­¼n­�µ�³Á­�¸¥¦��6WDEOH�6WDWH���Î�µÄ®o¤¸�µ¦�nµ¥Á��°�°·Á È̈��¦°��¸É
Ã��¦°¥¼n¦°��Ç�°³�°¤�� n̈µª�º°�°·Á È̈��¦°����¦³�»¨����nµ¥Á��µ��¦·Áª�Â°Ã����$QRGH��Å�¥´��¦·Áª�Â�Ã��
�&DWKRGH��Ã�¥�°�Á®¨ª�¸É¤¸Ã¤Á¨�»¨�°�°°��·Á���Á� º̈°�®¦º°�¦��Á�}��´ª�Î�µ¦³®ªnµ��¦·Áª�Â°Ã��Â¨³Â�Ã��
Â öª�Î�µÄ®oÃ¨®³®¦º°Ã¨®³�­¤Á�·��µ¦�»�¦n°���&RUURVLRQ��Á­ºÉ°¤­£µ¡

• ��·�·¦·¥µÁ�¤¸Å¢¢jµ��>�¼oÁ�¸É¥ª�µ�@

• UHDFWLRQ����·�·¦·¥µ��>«¡́�r�´��´�·�¦µ��´��·�¥­�µ�@

• FKHPLFDO��Á�¤¸���Á�¤¸£́��r��>«¡́�r�´��´�·�¦µ��´��·�¥­�µ�@

LPSDFW ([3LU���
¤·�·¦°��'� � ���ªµ¤­́¤¡�́�r�°�­µÁ®�»�ªµ¤Á­̧¥®µ¥�°�Ä��´�¦Á¦º° �Î�µ�µ¤
¤Ã��´«�r­́¤¡´��r���µ¦µ��¸É������£µ���ª����
Åª¡��r�����
�¦·������7KH�QDWXUH�RI�WKH�SURSHOOHU�EODGH�LV�VXFK�WKDW�LW�WHQGV�WR�DEVRUE�WKH�JUHDWHU�SDUW�RI�WKH
LPSDFW�VXVWDLQHG�E\�WKH�SURSHOOHU��DQG�WKHUH�LV�QRWKLQJ�LQ�WKH�OLWHUDWXUH�RI�SURSHOOHU�GHVLJQ�WR�LQGLFDWH
WKDW�WKH�SURSHOOHU�KXE�LV�HYHU�FRQVLGHUHG�YXOQHUDEOH�WR�GDPDJH�IURP�LPSDFW�DORQH���>3���@
�¦·������$�IXUWKHU�UHVXOW�RI�DQ�LPSDFW�PD\�EH�WKH�IRUPDWLRQ�RI�FUDFNV�DW�WKH�EODGH�HGJH���>3���@
�¦·������)UHTXHQWO\�REVHUYHG�GDPDJH�LQFOXGHV�GDPDJH�WR�JXDUGV�DW�VHD�ZDWHU�SRUWV�GXH�WR�LPSDFW
ZLWK�VXEPHUJHG�RU�IORDWLQJ�REMHFWV��DQG�EHQW�SURSHOOHU�EODGHV���>3���@
�¦·������+DPPHULQJ�RU�RWKHU�LPSDFW�ORDG�PXVW�QRW�EH�DSSOLHG�H[FHSW�IRU�VOLJKW�IDLULQJ�RI�WKH
SURSHOOHU�WLSV��DV�ZHOO�DV�OHDGLQJ�RU�WUDLOLQJ�HGJH�RI�WKH�EODGH���>3���@
�¦·������%HQGLQJ�LV�JHQHUDOO\�RFFXUUHG�E\�WKH�FUDVK�RI�IORDWLQJ��,Q�FDVH�RI�VOLJKW�LPSDFW��EHQGLQJ
PD\�EH�OLPLWHG�LQ�VKRUW�UDQJH�DW�WKH�WLSV�RU�WKH�WKLQ�HGJHV�RI�EODGHV��DQG�D�KHDY\�LPSDFW�FDXVHV�WKH
EODGHV�ZLGHO\�EHQW�RU�PLJKW�GHYHORS�LQWR�IUDFWXUHV���>3����2XWOLQH@
�¦·������:KHQ�D�KHDY\�LPSDFW�LV�DGGHG�WR�EODGHV��LW�PD\�EH�EHQW�RU�EURNHQ�RII���>3����2XWOLQH@
°¦¦�΅�¬�r��,PSDFW�Á�}�Â¦��³�³®¦º°�¦³���´��°�ª´��»�Á�n��Á¤ºÉ°¤¸ª´��»¨°¥�ÎÊ�µ¤µ�³�³Ä��´�¦Á¦º°���Â¦��
�³�³�¸Ê��Î�µÄ®oª´��»Å�o¦´�Â¦�°´�Â¨³�Î�µÄ®oÁ�¨̧É¥�¦¼��Á�n���·��°���®¦º°�oµÂ¦��³�³¤¸¤µ���È°µ��Î�µÄ®o¦oµª®¦º°®´�
Å�o�oª¥���Â¦��³�³�¸Ê�°µ�Á�·�Ã�¥Å¤nÅ�o�´Ê�Ä��Á�n��ª´��»�°�Â�È�¨°¥�ÎÊ�µ¤µ�³�³Ä��´�¦Á¦º°���®¦º°°µ�Á�·��µ��µ¦
�n°¤�Á�n���µ¦�´�Ã�¥�µ¦Ä�o�°�Â�È��¸�Á�}��o�

• Â¦��³�³��>�¼oÁ�¸É¥ª�µ�@

• �µ¦���´���>�¼oÁ�¸É¥ª�µ�@

• �µ¦�¦³����>«¡́�r�´��´�·�¦µ��´��·�¥­�µ�@

UHVLGXDO�VWUHVV ([3LU���

¤·�·¦°��'� � ���ªµ¤­́¤¡�́�r�°�­µÁ®�»�ªµ¤Á­̧¥®µ¥�°�Ä��´�¦Á¦º° �Î�µ�µ¤



���

¤Ã��´«�r­´¤¡´��r���µ¦µ��¸É������£µ���ª����

Åª¡��r�����
�¦·������6WUHVV�FRUURVLRQ�FUDFNLQJ�PD\�RFFXU�LQ�VHDZDWHU�ZLWK�H[FHVVLYH�UHVLGXDO�VWUHVV�FDXVHG�E\
ZHOGLQJ���>3����2XWOLQH@
�¦·������%HVLGHV��LI�ZHOGLQJ�LV�GRQH�LQ�WKH�EODGH�RI�WKH�SURSHOOHU��WKHUH�LV�D�SRVVLELOLW\�RI�FDXVLQJ
IUDFWXUH�RI�WKH�EODGH�GXH�WR�WKH�UHGXFWLRQ�RI�IDWLJXH�VWUHQJWK�DV�WKH�UHVLGXDO�VWUHVV�DFWV�DV�PHDQ
VWUHVV���>3���@
�¦·������&RROLQJ�IURP�WKH�VWUHVV�UHOLHYLQJ�WHPSHUDWXUH�VKRXOG�EH�VXLWDEO\�FRQWUROOHG�WR�JLYH�WLPH�IRU
WKH�FRUUHFW�PLFURVWUXFWXUH�WR�IRUP�DQG�WR�DYRLG�EXLOG�XS�RI�UHVLGXDO�VWUHVVHV���>3���@
�¦·������3URSHOOHUV�PDGH�RI�WKHVH�DOOR\V�VKRXOG�EH�VWUHVV�UHOLHYHG�DIWHU�WKH\�DUH�UHSDLUHG�WR�UHGXFH
DQ\�UHVLGXDO�VWUHVVHV�WR�VDIH�OHYHOV�EHIRUH�WKH�SURSHOOHUV�DUH�SODFHG�LQ�VHUYLFH���>3���@
�o°¤¼¨°oµ�°·��

- 5HVLGXDO�6WUHVV�®¤µ¥�¹���ªµ¤Á�o���6WUHVV���¸ÉÁ�·��µ��v�µ¦� ·̈�Â¨³�µ¦�n°¤w��°��·Ê��µ�Ã¨®³
®¦º°Ã¨®³�­¤���Á¤ºÉ°�ªµ¤Á�o����Î�µ¨´�Â¦��n°¡ºÊ��¸É®�¹É�®�nª¥ ���� � ) RUFH�SHU�8QLW�$UHD� �°�Ã¨®³
®¦º°Ã¨®³�­¤�¸Ê�¤µ��¹��»��Ç�®�¹É�Â öª��³Á�·��ªµ¤ öµ��)DWLJXH����¦´��n°Å�Å¤nÅ�oÂ¨³Â��®¦º°¦oµª
Ä��¸É­»���>�¼oÁ�¸É¥ª�µ�@

°¦¦�΅�¬�r��5HVLGXDO�6WUHVV�Á�}��ªµ¤Á�o���6WUHVV���¸É���oµ��µ��¦³�ª��µ¦� ·̈�Â¨³�µ¦�n°¤�°��·Ê��
�µ�Ã¨®³�®¦º°Ã¨®³�­¤���Ä��µ��n°¤Ä��´�¦�´Ê��¤´��³Á�·��ªµ¤Á�o��µ��µ¦Á�ºÉ°¤��Î�µÄ®o�o°�¤¸�µ¦¨�®¦º°
�¨µ¥Â¦�Á�o���6WUHVV�5HOLHI�7UHDWPHQW���n°��Î�µÄ��´�¦Å�Ä�o�µ�����´Ê��¸ÊÁ�ºÉ°��µ�ªnµ��oµ�ªµ¤Á�o���Â¦��n°¡ºÊ�
�¸É®�¹É�®�nª¥�®¦º°�)RUFH�SHU�8QLW�$UHD���°�ª­́�»Ã¨®³�­¤�°�Ä��´�¦�¸Ê�¤µ��¹��»��Ç�®�¹É�Â öª��³Á�·��ªµ¤

öµ��)DWLJXH����¦�́�n°Å�Å¤nÅ�oÂ¨³�Î�µÄ®oÄ��´�¦Â��®¦º°¦oµªÄ��¸É­»�

• �ªµ¤Á�o����oµ���>�¼oÁ�¸É¥ª�µ�@

• VWUHVV���ªµ¤Á�o���>«¡́�r�´��´�·�¦µ��´��·�¥­�µ�����¦³­µ��ª�¬r�°��Î�µ@

• UHVLGXDO�����oµ����­nª����oµ���>«¡́�r�´��´�·�¦µ��´��·�¥­�µ�@

EXEEOHV ([3LU���

¤·�·¦°��'� � ���ªµ¤­́¤¡�́�r�°�­µÁ®�»�ªµ¤Á­̧¥®µ¥�°�Ä��´�¦Á¦º° �Î�µ�µ¤

¤Ã��´«�r­´¤¡´��r���µ¦µ��¸É������£µ���ª����

Åª¡��r����YDSRXU�����FDYLWLHV
�¦·������7KH�EXEEOHV�DUH�RFFXUUHG�E\�WKH�FDYLWDWLRQ�SKHQRPHQRQ��FROODSVLQJ�DQG�JLYLQJ�LPSDFWV
DJDLQVW�WKH�EODGH�VXUIDFH�ZKLFK�LV�SDUWO\�GDPDJHG�DV�SLWWLQJ�RU�GLPSOLQJ���>3����2XWOLQH@
�¦·������7KHVH�EXEEOHV�WKDW�DUH�SURGXFHG�WKHQ�LPPHGLDWHO\�FROODSVH��UHOHDVLQJ�HQHUJ\�WKDW�FDQ
FDXVH�D�FDYLWDWLRQ�EXUQ�RQ�WKH�SURSHOOHU�EODGHV���>3���@
�¦·������&DYLWDWLRQ��WKH�IRUPLQJ�DQG�EXUVWLQJ�RI�YDSRXU�ILOOHG�FDYLWLHV�RU�EXEEOHV��FDQ�RFFXU�DV�D



���

UHVXOW�RI�SUHVVXUH�YDULDWLRQV�RQ�WKH�EDFN�RI�D�SURSHOOHU�EODGH���>3���@
�¦·������6PDOO�EXEEOHV�RI�DTXHRXV�YDSRXU�DQG�DLU�DUH�IRUPHG��ZKLFK�FROODSVH�YLROHQWO\�DOORZLQJ�WKH
ZDWHU�WR�KDPPHU�WKH�EDFN�RI�WKH�EODGH���>3���@

�o°¤¼¨°oµ�°·��
- Ä���³�¸ÉÄ���́¦�´�¦¢{��ÎÊ�µ¨�Å��´Ê���oµ�®΅��°�Ä��´�¦®¦º°�¸ÉÁ¦¸¥�ªnµ�oµ��Î�µ΅��¼��Â¨³�oµ��µ�®´ª

Á¦º°�´Ê���³Á�·��Î�µ΅����ÎÉ�µ�ªnµ�ªµ¤���¦¦¥µ�µ«��$WPRVSKHULF�3UHVVXUH����Î�µÄ®oÁ�·�¢°�°µ�µ«
®¦º°Á¤È�°µ�µ«�®¦º°�¸ÉÁ¦¸¥�ªnµÃ¡¦�°µ�µ«��&DYLWDWLRQ���>ª·�µ�n°Á¦º°Á n̈¤����Ä��´�¦Á¦º°Â¨³�µ¦°°�
Â��@

- Ã�¥�¦��·�ÎÊ�µ�³Á¨�³¤¸¢°�°µ�µ«Á È̈��Ç���µ��nµ��Ç��¸ÉÁ¦¸¥�ªnµ�vQXFOHLw�Â¨³Á¤ºÉ°Â¦��´��ÎÊ�µ����¦·Áª�
Ä��Ç�¨�¨����¹�Â¦��´��°�¢°�°µ�µ«�¸Ê�¢°�°µ�µ«�È�³�¥µ¥�´ªÂ¨³¦³Á�·���¡ºÊ��·ªÄ��´�¦Á�¡µ³
�µ�Â®n��Â öªÂ�n¦¼��¦�Á�¡µ³�°�Ä��´�¦�Â¨³Â¦�¦³Á�·��°�¢°�°µ�µ«��Î�µÄ®o¡ºÊ��·ªÄ��´�¦�¦·Áª��´Ê�
�¼��´��¦n°���>�¼oÁ�¸É¥ª�µ�@

- &DYLWDWLRQ�Á�}��¦µ���µ¦�r�¸É�ÎÊ�µÁ�¨̧É¥�­�µ�³Á�}�¢°�°µ�µ«��9DSRXU��Á�¡µ³�¦·Áª��¸É¤¸�µ¦Å®¨
�°��ÎÊ�µÄ�°�́¦µÁ¦Èª¤µ�Â¨³�Î�µÄ®o�ªµ¤�´��ÎÉ�µ¤µ����&DYLWDWLRQ�Å¤nÅ�oÁ�}��µ¦Á�º°���%RLOLQJ��Á¡¦µ³Å¤n
¤�̧ªµ¤¦o°�Á�}��ª́�Î�µÁ�·�¢°��´�� n̈µª���Â¤o�µ¦�n°¦¼�¦iµ��°�¢°��³�o°�°µ«´¥�ªµ¤¦o°��oµ��Â�n�È
�o°¥¤µ���¦°��Ç�¢°��¦·Áª��µ�¤µ�Á�nµ�´Ê���¸É¤¸°»�®£¼¤·�ÎÉ�µ�ªnµ°»�®£¼¤·Á�¨̧É¥�������́�´Ê��Á¦µ°µ�Á¦¸¥�
&DYLWDWLRQ�ªnµÁ�}��µ¦�vÁ�º°�Á¥È�w��&ROG�%RLOLQJ���ÈÅ�o��>�¼oÁ�¸É¥ª�µ�@

- Á¤ºÉ°¤�̧µ¦Á�·�¢°�°µ�µ«��9DSRXUL]DWLRQ���°�Á®¨ª®¦º°�ÎÊ�µ�Ä��¦·Áª��´Ê���³�¦³�°��oª¥Ã¡¦��°�
¢°�°µ�µ«��&DYLWLHV���¹É��³�Î�µ¨µ¥�»�΅�¬�³�ªµ¤Á�}�Á�ºÊ°Á�¸¥ª�´���+RPRJHQRXV�&KDUDFWHU�
�°��ÎÊ�µ��>�¼oÁ�¸É¥ª�µ�@

°¦¦�΅�¬�r��%XEEOHV�Á�}�¢°�°µ�µ«Ä��ÎÊ�µ��¸É�¥µ¥�´ª�¦·Áª��¸ÉÂ¦��´��ÎÊ�µ¨�¨�°¥nµ�¦ª�Á¦Èª��Â¦��´��ÎÊ�µ¨�¨�
°¥nµ�¦ª�Á¦Èª�Á¡¦µ³�ÎÊ�µ�¦·Áª��´Ê�¤¸�µ¦Å®¨Ä�°´�¦µ�¸ÉÁ¦Èª�¹Ê�¤µ���Ã�¥Á�¡µ³Ä��¦·Áª��oµ�Â¦��¼����oµ�®΅����°�
Ä��´�¦�¸É®¤»�°¥¼n���Á¤ºÉ°¢°�°µ�µ«�¥µ¥�´ª�¹��»��Ç�®�¹É���È�³¦³Á�·����Â¦��µ��µ¦¦³Á�·��³�³�³�´�¡ºÊ��·ª�°�Ä�
��́¦�Î�µÄ®oÁ�·��µ¦�»�¦n°�Á�}�Ã¡¦�����µ¦Á�·�¢°�°µ�µ«Ä��ÎÊ�µÁ�}��¦µ���µ¦�r�¸ÉÁ¦¸¥�ªnµ�v&DYLWDWLRQw�� öµ¥�´�
�µ¦Á�·�Å°�ÎÊ�µ��µ��¦´Ê��¹�Á¦¸¥��%XEEOH��¸Êªnµ�9DSRXU��oª¥���Â�n�9DSRXUL]DWLRQ�Ä��¸É�¸Ê�Å¤n¤¸�ªµ¤¦o°�Á�}��´ª
�Î�µÁ�·�¢°���́� n̈µª���Â¤o�µ¦�n°¦¼�¦iµ��°�¢°��³�o°�°µ«´¥�ªµ¤¦o°��oµ��Â�n�È�o°¥¤µ���¦°��Ç�¢°��¦·Áª�
�µ�¤µ�Á�nµ�´Ê���¸É¤¸°»�®£¼¤·�ÎÉ�µ�ªnµ°»�®£¼¤·Á�¨̧É¥�

• ¢°�°µ�µ«��>�¼oÁ�¸É¥ª�µ����ª·Á�¸¥¦��d~��»¨�»�¦@

• Á¤È�°µ�µ«��>ª·Á�¸¥¦��d~��»¨�»�¦@

SURSHOOHU�GUDZLQJV ([3LU���

¤·�·�'����ªµ¤­́¤¡´��r�°�ª·�¸�µ¦�¦ª�Ä��´�¦Á¦º° �Î�µ�µ¤



���

¤Ã��´«�r­́¤¡´��r���µ¦µ��¸É������£µ���ª����

Åª¡��r����GUDZLQJV
�¦·������7KH�ORFDWLRQ�RI�DOO�GHIHFWV�WKDW�DUH�WR�EH�UHSDLUHG�VKRXOG�EH�DGHTXDWHO\�UHFRUGHG�
SUHIHUDEO\�RQ�GUDZLQJV���E\�WKRVH�FDUU\LQJ�RXW�WKH�UHSDLU�ZRUN����>3���@
�¦·������%DFN�RQ�GHFN��WKH�GDPDJH�IRXQG�ZDV�FRPSDUHG�WR�WKH�RULJLQDO�SURSHOOHU�GUDZLQJV�DQG�DQ
HPHUJHQF\�UHSDLU�SURSRVDO�ZDV�PDGH�RQ�VLWH�ZKLFK�ZDV�YHULILHG�E\�WKH�SURSHOOHU�PDQXIDFWXUHU�DQG
DSSURYHG�DV�WKH�FRUUHFW�DQG�PRVW�HIILFLHQW�UHSDLU�SURFHGXUH���>3���@
�¦·������7KH�GUDZLQJV�DUH�UHTXLUHG�WR�FRQWDLQ�DOO�WKH�GHWDLOV�QHFHVVDU\�WR�FDUU\�RXW�DQ�H[DPLQDWLRQ�LQ
DFFRUGDQFH�ZLWK�WKH�IROORZLQJ�5XOHV���>3���@
�¦·������,Q�WKH�FDVH�RI�FRQWUROODEOH�SLWFK�SURSHOOHU�V\VWHPV��JHQHUDO�GUDZLQJV�DQG�VHFWLRQDO
GUDZLQJV�DUH�WR�EH�VXEPLWWHG�LQ�WULSOLFDWH�LQ�DGGLWLRQ�WR�WKH�GHVLJQ�GUDZLQJV�IRU�EODGH��ERVV�DQG
SLWFK�FRQWURO�PHFKDQLVPV���>3���@
�o°¤¼¨°oµ�°·��

- Â���°�Ä��´�¦��º°��µ¦°°�Â��Ä��´�¦�¸É�Î�µ�¹��¹���µ�Â¨³�Î�µ΅��°�Á¦º°��6KLS�3DUWLFXODU��Â¨³
Á�¥̧�®¦º°¡·¤¡r¨����¦³�µ¬Á�}�¦¼�­°�¤·�·��¦³�°��oª¥��µ��nµ��Ç��°�Ä��´�¦°¥nµ�¨³Á°¸¥��Á¡ºÉ°
Ä®o�¼o� ·̈�Ä��´�¦­¦oµ�Ä��´�¦�µ¤Â���n°Å���>�¼oÁ�¸É¥ª�µ�@

°¦¦�΅�¬�r��3URSHOOHU�'UDZLQJV��º°��µ¦°°�Â��Ä��´�¦�¸É�Î�µ�¹��¹���µ�Â¨³�Î�µ΅��°�Á¦º°��6KLS�3DUWLFXODU�
Â¨³Á�¥̧�®¦º°¡·¤¡r¨����¦³�µ¬Á�}�¦¼�­°�¤·�·��¦³�°��oª¥��µ��nµ��Ç��°�Ä��´�¦°¥nµ�¨³Á°¸¥��Ã�¥°µ�
Á�}�Â��Ä��´�¦Ã�¥¦ª¤��*HQHUDO�'UDZLQJV��®¦º°Â��Ä��´�¦Á�¡µ³­nª���6HFWLRQDO�'UDZLQJ������´Ê��¸Ê�Á¡ºÉ°Ä®o
�¼o� ·̈�Ä�oÁ�}�Â¤nÂ��Ä��µ¦� ·̈�Ä��´�¦°°�¤µ�Â¨³Ä®o�¼o�¦ª��n°¤Ä��´�¦Ä�oÁ�}��o°¤¼¨Á�¦¸¥�Á�¸¥��´��ªµ¤Á­̧¥�
®µ¥�¸É�o°�Â�oÅ�����°��µ��¸Ê��n°��µ¦�n°¤Ä��´�¦��¼o�¦ª��n°¤°µ��o°�Á�¸¥�Â��Ä��´�¦�¸É�Î�µ¦»�°°�¤µ�n°��µ¦
�n°¤�¦·��Á¡ºÉ°Á�}�Â�ª�µ�Ä��µ¦�n°¤�n°Å�

• Â��Ä��´�¦��>�¼oÁ�¸É¥ª�µ�@

LGHQWLILFDWLRQ�PDUN ([3LU���

¤·�·�'����ªµ¤­́¤¡´��r�°�ª·�¸�µ¦�¦ª�Ä��´�¦Á¦º° �Î�µ�µ¤

¤Ã��´«�r­́¤¡´��r���µ¦µ��¸É������£µ���ª����

Åª¡��r����LGHQWLILFDWLRQ�PDUNLQJ
�¦·������7KH�IROORZLQJ�GHWDLOV�DUH�WR�EH�VKRZQ�RQ�DOO�FDVWLQJV��ZKLFK�KDYH�EHHQ�DFFHSWHG���D�
,GHQWLILFDWLRQ�PDUN�ZKLFK�ZLOO�HQDEOH�WKH�IXOO�KLVWRU\�RI�WKH�LWHP�WR�EH�WUDFHG���>3���@
�¦·������1HZ�3URSHOOHUV��7KH�PDQXIDFWXUHU
V�QDPH�DQG�RWKHU�DSSURSULDWH�LGHQWLILFDWLRQ�PDUNLQJV�DUH
WR�EH�VWDPSHG�LQ�VXFK�ORFDWLRQ�DV�WR�EH�GLVFHUQLEOH�DIWHU�ILQLVKLQJ�DQG�DVVHPEO\���3URSHOOHUV�VKRXOG
EH�VWDPSHG�RQ�WKH�KXE�EHWZHHQ�WKH�EODGHV�DQG�SUHIHUDEO\�LQ�OLQH�ZLWK�WKH�ILOOLQJ�SOXJV��LI�SUHVHQW�
>3���@



���

�¦·������7KH�LGHQWLILFDWLRQ�PDUNV�DUH�WR�EH�WUDQVIHUUHG�DQG�PDLQWDLQHG�GXULQJ�WKH�SUHSDUDWLRQ�RI�WHVW
VSHFLPHQV���>3���@

�o°¤¼¨°oµ�°·��
- ,GHQWLILFDWLRQ�DQG�PDUNLQJ��7KH�PDQXIDFWXUHU�PXVW�HPSOR\�D�PRQLWRULQJ�V\VWHP��ZKLFK

HQDEOHV�DOO�FDVWLQJ�WR�EH�WUDFHG�EDFN�WR�WKHLU�RULJLQDO�KHDW���2Q�UHTXHVW��WKH�6XUYH\RU�VKDOO
EH�JLYHQ�SURRI�RI�WKLV���3ULRU�WR�ILQDO�LQVSHFWLRQ�E\�WKH�6XUYH\RU��HDFK�FDVWLQJ�VKDOO�EH
PDUNHG�E\�WKH�PDQXIDFWXUHU�DV�IROORZV��*UDGH�RI�FDVW�PDWHULDO�RU�FRUUHVSRQGLQJ
DEEUHYLDWHG�GHVLJQDWLRQ��0DQXIDFWXUHuV�PDUN��+HDW�QXPEHU��FDVWLQJ�QXPEHU�RU�DQRWKHU
PDUN�HQDEOLQJ�WKH�PDQXIDFWXULQJ�SURFHVV�WR�EH�WUDFHG�EDFN��6SHFLPHQ�QXPEHU��'DWH�RI
ILQDO�LQVSHFWLRQ��,FH�FODVV�V\PERO��ZKHUH�DSSOLFDEOH���>*/�5XOHV��3���@

- Á�¦ºÉ°�®¤µ¥®¦º°¤µ¦r��¦³�Î�µÄ��´�¦��³Â���nµ��´�Ä�Â�n¨³Ä��´�¦�Ã�¥Â�n¨³Ä��´�¦�³¤¸¤µ¦r�®¦º°
Á�¦ºÉ°�®¤µ¥�¸ÉÁ�}��´ªÁ¨�®¦º°�´ªÁ¨��´��´ª°´�¬¦�Á�¡µ³�°�Â�n¨³Ä��´�¦Å¤n�ÎÊ�µ�´�Ä��´�¦°ºÉ���¹É��³�Î�µ
Ä®o­µ¤µ¦�­º�®µ¦µ¥¨³Á°¸¥�Â¨³�¸É¤µ�°�Ä��´�¦Å�o��>�¼oÁ�¸É¥ª�µ�@

°¦¦�΅�¬�r��,GHQWLILFDWLRQ�0DUN��º°�Á�¦ºÉ°�®¤µ¥�¸ÉÁ�}��´ªÁ¨�®¦º°�´ªÁ¨��´��´ª°´�¬¦Á�¡µ³�°�Ä��´�¦Â�n
¨³Ä�Å¤n�ÎÊ�µ�´�Ä��´�¦°ºÉ�����¼o� ·̈�®¦º°�¼o® n̈°Â¨³�¦³�°�Ä��´�¦�Á�}��¼o�Î�µÁ�¦ºÉ°�®¤µ¥�¸É�³­µ¤µ¦�°oµ�°·��¹��¼o�
� ·̈����·��°�ª´­�»�Á¨��¸É�µ¦� ·̈��ª´��¸É�¦ª�­°��®¦º°¦µ¥¨³Á°¸¥��¸É­Î�µ�´�°ºÉ��Ç����´Ê��¸Ê�Á¡ºÉ°Ä®o�¼o�Î�µÅ��·��´Ê�
®¦º°�¼o�¦ª��n°¤­µ¤µ¦�­º�®µ¦µ¥¨³Á°¸¥�Â¨³�¸É¤µ�°�Ä��´�¦Å�o

• ¤µ¦r�Ä��´�¦�>�¼oÁ�¸É¥ª�µ�@

• Á�¦ºÉ°�®¤µ¥�¦³�Î�µÄ��´�¦��>�¼oÁ�¸É¥ª�µ�@

• LGHQWLILFDWLRQ���µ¦Â­��Á°�΅�¬�r��>«¡́�r�´��´�·�¦µ��´��·�¥­�µ�@

PLOO�VKHHW ([3LU���

¤·�·�'����ªµ¤­́¤¡´��r�°�ª·�¸�µ¦�¦ª�Ä��´�¦Á¦º° �Î�µ�µ¤

¤Ã��´«�r­́¤¡´��r���µ¦µ��¸É������£µ���ª����

Åª¡��r����FHUWLILFDWH
�¦·������%HIRUH�PDNLQJ�WKH�DERYH�SURFHGXUH��LGHQWLILFDWLRQ�PDUN��PLOO�VKHHW�DQG�GUDZLQJ�RI�WKH
SURSHOOHU�DUH�FKHFNHG�LQ�RUGHU�WR�PDNH�VXUH�RI�WKH�EDVH�PHWDO���>3����([DPLQDWLRQ@
�¦·������0DWHULDOV��,W�LV�UHTXHVWHG�WR�FRQILUP�WKH�PLOO�VKHHW��LGHQWLILFDWLRQ�VWDPSV��RU�WR�WDNH�VDPSOHV
IURP�WKH�DFWXDO�SURSHOOHU��LI�QHFHVVDU\��LQ�RUGHU�WR�XQGHUVWDQG�WKH�EDVH�PHWDO�FOHDUO\�EHIRUH
FRPPHQFHPHQW�RI�UHSDLU���>3����+RW@
�¦·������)RU�HDFK�SURSHOOHU�WKH�PDQXIDFWXUHU�PXVW�VXSSO\�WR�WKH�6XUYH\RU�D�FHUWLILFDWH�FRQWDLQLQJ�DW
OHDVW�WKH�IROORZLQJ�GHWDLOV��D��3XUFKDVHU�DQG�RUGHU�QXPEHU�E��6KLSEXLOGLQJ�SURMHFW�QXPEHU��LI�NQRZQ
F��'HVFULSWLRQ�RI�WKH�FDVWLQJ�ZLWK�GUDZLQJ�QXPEHU�G��*UDGH�RI�FDVWLQJ�DQG�FKHPLFDO�FRPSRVLWLRQ�H�
+HDW�RU�FDVWLQJ�QXPEHU�I��)LQDO�ZHLJKW�J��5HVXOW�RI�QRQ�GHVWUXFWLYH�WHVWV��ZKHUH�DSSOLFDEOH���>3���@



���

�o°¤¼¨°oµ�°·��
- 0LOO�6KHHW�Á�}�Á°�­µ¦�¸É°°�Ã�¥Ã¦��µ��¼o� ·̈�Ä��´�¦��¦³�°��oª¥¦µ¥¨³Á°¸¥��°�Ä��´�¦��º°�­nª��

�­¤Á�¤¸��&KHPLFDO�&RPSRVLWLRQ���°�ª­́�»®¦º°Ã¨®³�­¤�¸ÉÄ�o�Î�µÄ��´�¦�Â¨³�»�­¤�´�·�µ��µ¥�
£µ¡��3K\VLFDO�3URSHUW\���°�Ä��´�¦��>�¼oÁ�¸É¥ª�µ�@

°¦¦�΅�¬�r��0LOO�6KHHW�®¦º°�&HUWLILFDWH�Á�}�Á°�­µ¦�¸É°°�Ã�¥Ã¦��µ��¼o� ·̈�Ä��´�¦��¦³�°��oª¥�o°¤¼¨
¦µ¥¨³Á°¸¥��°�Â�n¨³Ä��´�¦ªnµ¤¸­nª��­¤�µ�Á�¤¸��&KHPLFDO�&RPSRVLWLRQ���°�ª´­�»®¦º°Ã¨®³�­¤�¸ÉÄ�o�Î�µ
Ä���́¦�Â¨³�»�­¤�´�·�µ��µ¥£µ¡��3K\VLFDO�3URSHUW\���°�Ä���́¦�°¥nµ�Å¦�oµ����Ä��µ¦�n°¤Ä��´�¦��o°¤¼¨
Ä��0LOO�6KHHW��³�nª¥�Î�µÄ®o¦¼o�¹��»�΅�¬�³�°�Ã¨®³Ä��´�¦��%DVH�0HWDO���¸É�o°��n°¤��Á�ºÉ°¤��Å�o

• Ä�¦´�¦°��µ�Ã¦��µ��¼o� ·̈���>�¼oÁ�¸É¥ª�µ�@

FKHPLFDO�FRPSRVLWLRQ ([3LU���

¤·�·�'����ªµ¤­́¤¡´��r�°�ª·�¸�µ¦�¦ª�Ä��´�¦Á¦º° �Î�µ�µ¤

¤Ã��´«�r­́¤¡´��r���µ¦µ��¸É������£µ���ª����

Åª¡��r�����
�¦·������7KH�PDQXIDFWXUHU�LV�WR�PDLQWDLQ�UHFRUGV�RI�DOO�FKHPLFDO�DQDO\VHV��ZKLFK�DUH�WR�EH�PDGH
DYDLODEOH�WR�WKH�6XUYH\RU�VR�WKDW�KH�FDQ�VDWLVI\�KLPVHOI�WKDW�WKH�FKHPLFDO�FRPSRVLWLRQ�RI�HDFK�FDVWLQJ
LV�ZLWKLQ�WKH�VSHFLILHG�OLPLWV���>3���@
�¦·������%HIRUH�ZHOGLQJ��WKH�SUHOLPLQDU\�H[DPLQDWLRQ�IRU�EDVH�PHWDO�VXFK�DV�FKHPLFDO�FRPSRVLWLRQ
RU�PLFUR�VWUXFWXUH�DQG�GHJUHH�RI�GDPDJHV�VKRXOG�EH�FDUULHG�RXW���>3����:HOGLQJ@
�¦·��� ���7KH�ZHOGLQJ�TXDOLILFDWLRQ�WHVW�VKRXOG�EH�PDGH�LQ�DFFRUGDQFH�ZLWK�)LJXUH�����DQG�ZLWK�WKH
VDPH�SURFHVV��HTXLSPHQW��HOHFWURGHV��SUHKHDW�DQG�VWUHVV�UHOLHI�DV�ZRXOG�QRUPDOO\�EH�XVHG�LQ
PDNLQJ�WKH�UHSDLU�ZHOGV��DQG�VKRXOG�EH�PDGH�ZLWK�FDVW�EURQ]H�SODWHV�RI����PP��������LQ���PLQLPXP
WKLFNQHVV�DQG�RI�D�FKHPLFDO�FRPSRVLWLRQ�VLPLODU�WR�WKH�SURSHOOHU�PDWHULDOV�WR�EH�UHSDLU�ZHOGHG��>3���@

�¦·������7DEOH�������&KHPLFDO�FRPSRVLWLRQ�RI�FDVW�FRSSHU�DOOR\V�IRU�SURSHOOHUV��>3���@
��$OOR\�W\SH�������������������������������������������������&KHPLFDO�FRPSRVLWLRQ����
�������������������������������&X��������������$O������������0Q������������=Q�����������)H���������������1L��������������6Q����������3E
��������&XO�����������������������������������������������������������������������������PD[��������PD[��������PD[����
�0Q�FDVW�EUDVV�

®¤µ¥Á®�»���Î�µÁ­�°Á¡¸¥�­nª�®�¹É��µ��µ¦µ��´Ê�®¤�
°¦¦�΅�¬�r��&KHPLFDO�&RPSRVLWLRQ�®¤µ¥�¹��­nª��­¤�µ�Á�¤¸�°�Ã¨®³�­¤�¸ÉÁ�}�ª´­�»�°�Ä��´�¦��¹É��³
�¦³�°��oª¥�µ�»�nµ��Ç���Ã�¥¤¸�µ�»�°�Â����&RSSHU��Á�}�­nª��­¤®΅����­nª��­¤�µ�Á�¤¸�¸Ê��¼o� ·̈�Ä��´�¦
Á�}��¼o�Î�µ��́�¹�ÅªoÂ¨³�Î�µÁ­�°Ä��µ¦µ�Â­��­nª��­¤�µ�Á�¤¸�°�ª´­�»Á�}��nµ¦o°¥¨³����o°¤¼¨�´�� n̈µª��¼o�n°¤
Ä���́¦�³�o°��Î�µ¤µÄ�o°oµ�°·��¹��»�΅�¬�³�°�ª´­�»Ä��´�¦�¸É�o°��n°¤Ã�¥ª·�¸�µ¦Á�ºÉ°¤

• ­nª��­¤�µ�Á�¤¸��>�¼oÁ�¸É¥ª�µ�@



���

YLVXDO�LQVSHFWLRQ ([3LU���

¤·�·�'��Â¨³�¤·�·�'����ªµ¤­́¤¡´��r�°�ª·�¸�µ¦�¦ª�Â¨³��­°�Ä��´�¦Á¦º° �Î�µ�µ¤

¤Ã��´«�r­́¤¡´��r���µ¦µ��¸É�����Â¨³������£µ���ª����

Åª¡��r����YLVXDO�H[DPLQDWLRQ
�¦·������2Q�FRPSOHWLRQ��ZHOGV�DUH�WR�EH�JURXQG�VPRRWK�IRU�YLVXDO�H[DPLQDWLRQ�DQG�G\H�SHQHWUDQW
WHVWLQJ���>3���@
�¦·������7KH�KHDWLQJ�SDUW�LQYROYHG�WKH�DIIHFWHG�DUHD�PXVW�EH�H[DPLQHG�E\�YLVXDO�LQVSHFWLRQ�DQG�G\H
SHQHWUDQW�WHVWLQJ��LI�WKHUH�DUH�DQ\�FUDFNV�RU�QRW���>3����+RW@
�¦·������7KH�GDPDJHG�SURSHOOHU�LV�JHQHUDOO\�H[DPLQHG�E\�YLVXDO�LQVSHFWLRQ�DW�KHU�GU\�GRFN��DQG
VRPHWLPHV�WKH�PHWKRG�RI�G\H�SHQHWUDQW�WHVWLQJ�LV�HQJDJHG�IRU�WKLV�SXUSRVH��LI�QHFHVVDU\��LQ�RUGHU�WR
GHWHFW�WKH�SHQHWUDWLRQ�DJDLQVW�VXUIDFH�GHIHFW�RU�QRW���>3����([DPLQDWLRQ@
�¦·������$W�WKH�EHJLQQLQJ�RI�-XQH��D�����PHWUH�YHVVHO�ZDV�DW�SRUW�LQ�'XQNLUN�DQG�+\GUH[�KDG�EHHQ
DVNHG�WR�FDUU\�RXW�D�YLVXDO�LQVSHFWLRQ�RI�WKH�VWHUQ�VHDO�DVVHPEO\��FDUU\�RXW�SURSHOOHU�SROLVKLQJ�DQG
FOHDQLQJ�RI�WKH�VHD�FKHVW�JULGV���>3���@
�o°¤¼¨°oµ�°·��

- Ä�Á°�­µ¦�µ¦°�¦¤�°��¦·¬´��.REHOFR��3����$SSHQGL[����¤�̧µ¦Â­���¹�£µ¡Ä��´�¦�¸ÉÁ�}�
Â��¢°¦r¤�µ¦¨���́�¹��ªµ¤Á­̧¥®µ¥�µ��µ¦�¦ª��¼�n°��µ¦�n°¤�Ã�¥�µ¦�Î�µÁ�¦ºÉ°�®¤µ¥¦°¥¦oµª
�°�Ä���́¦�Â¨³­nª��°�Ä��¸É®´���·��°�®¦º°�¼��´��¦n°��¨���£µ¡Ä��´�¦���¤·�·���£µ¡��º°�£µ¡�°�
Ä���́¦�oµ�Â¦��¼����£µ¡��´��oµ�Â¦���°¸����£µ¡��>�¼oÁ�¸É¥ª�µ�@

°¦¦�΅�¬�r��9LVXDO�,QVSHFWLRQ��º°��µ¦�¦ª��¼�oª¥­µ¥�µÂ¨³�´��¹��ªµ¤Á­̧¥®µ¥�nµ��Ç��°�Ä��´�¦�°´�Å�o�
Â�n��µ¦�¦ª�®µ¦°¥¦oµª�Â¨³�µ¦�¦ª�®µÄ�®´��Ä��·��°�®¦º°¡ºÊ��·ª�¸É�¼��´��¦n°�����´Ê��¸Ê�Á¡ºÉ°Á�}�Â�ª�µ�Ä��µ¦
�n°¤�n°Å�����°��µ��¸Ê�9LVXDO�,QVSHFWLRQ��º°��µ¦�¦ª��¼­£µ¡Ä��´�¦�oª¥­µ¥�µ®΅��µ¦�n°¤Á­¦È�Â öªªnµ¥´�
��¤¦̧°¥¦oµª®¦º°�ªµ¤Á­̧¥®µ¥°ºÉ��Ç��¦µ��Ä®oÁ®È�®¦º°Å¤n

• �µ¦�¦ª��¼��>�¼oÁ�¸É¥ª�µ�@
®¤µ¥Á®�»��­Î�µ��́�µ�¤µ�¦�µ�� ·̈�£́��r°»�­µ®�¦¦¤�Ä�o«¡́�r�Î�µªnµ�v�µ¦�¦ª�¡·�·�w��°oµ�°·��µ��«��¦��¤��¨
Á����¦·��¦r��¼o°nµ�­µ¦�·¡��r��´��¸Ê�

G\H�SHQHWUDQW�WHVWLQJ ([3LU���

¤·�·�'��Â¨³�¤·�·�'����ªµ¤­́¤¡´��r�°�ª·�¸�µ¦�¦ª�Â¨³��­°�Ä��´�¦Á¦º° �Î�µ�µ¤

¤Ã��´«�r­́¤¡´��r���µ¦µ��¸É�����Â¨³������£µ���ª����



���

Åª¡��r����G\H�SHQHWUDQW�WHVW�����OLTXLG�G\H�SHQHWUDQW�WHVW��
��������������G\H�SHQHWUDQW�����G\H�SHQHWUDQW�LQVSHFWLRQ
�¦·������'\H�SHQHWUDQW�WHVWLQJ�LV�WR�EH�GRQH�LQ�HYHU\�VWHS�RI�SURFHGXUH��RI�VWUDLJKWHQLQJ���DQG�DOVR
IOXRUHVFHQW�SHQHWUDQW�WHVWLQJ�LV�WR�EH�DSSOLHG�IRU�GHWHFW�RI�KDLU�FUDFN�RQ�WKH�EODGH�VXUIDFHV��LI
QHFHVVDU\���>3����2XWOLQH@
�¦·������7KH�GDPDJHG�SURSHOOHU�LV�JHQHUDOO\�H[DPLQHG�E\�YLVXDO�LQVSHFWLRQ�DW�KHU�GU\�GRFN��DQG
VRPHWLPHV�WKH�PHWKRG�RI�G\H�SHQHWUDQW�WHVWLQJ�LV�HQJDJHG�IRU�WKLV�SXUSRVH��LI�QHFHVVDU\��LQ�RUGHU�WR
GHWHFW�WKH�SHQHWUDWLRQ�DJDLQVW�VXUIDFH�GHIHFW�RU�QRW���>3����([DPLQDWLRQ@
�¦·������7KH�GDPDJHG�SDUW�LQFOXGLQJ�WKH�DIIHFWHG�DUHD�VKRXOG�EH�H[DPLQHG�E\�YLVXDO�RU�G\H
SHQHWUDQW�WHVWLQJ��LI�WKHUH�DUH�DQ\�FUDFNV�RU�QRW���>3����+RW@
�¦·������&UDFNV�FDQ�EH�HDVLO\�RYHUORRNHG��DQG�LQ�PRVW�FDVHV�FDQ�EH�GHWHFWHG�RQO\�E\�FDUU\LQJ�RXW�D
G\H�SHQHWUDQW�WHVW��VRPHWLPHV�WKH\�DUH�QRW�GHWHFWHG�HYHQ�DIWHU�FDUU\LQJ�RXW�WKLV�WHVW���>3���@
�¦·������$IWHU�SROLVKLQJ�WKH�VXUIDFH�XVLQJ�D�GLVN�VDQGHU�DORQJ�WKH�OHQJWK�RI�WKH�EODGH��WKH�VXUIDFH
VKRXOG�EH�H[DPLQHG�XVLQJ�D�KDQG�PDJQLI\LQJ�JODVV�RU�E\�SHUIRUPLQJ�WKH�G\H�SHQHWUDQW�WHVW��>3���@
�¦·������7KHQ��D�GHWDLOHG�LQVSHFWLRQ�VKRXOG�EH�FDUULHG�RXW�E\�OLTXLG�G\H�SHQHWUDQW�WHVW�WR�ILQG�RXW�LI
DQ\�GHIHFW�RU�FUDFN�VWLOO�UHPDLQV�LQ�WKH�ZHOGHG�SDUW�RI�WKH�SURSHOOHU���>3���@
�¦·������:KHQ�UHSDLU�KDYH�EHHQ�PDGH��WKH�UHSDLUHG�DUHD�VKRXOG�DOZD\V�EH�H[DPLQHG�E\�G\H�
SHQHWUDQW��UHJDUGOHVV�RI�WKH�ORFDWLRQ�RI�WKH�UHSDLU�ZRUN���>3���@
�¦·������:KHUH�GHIHFWV�KDYH�EHHQ�UHSDLUHG�RQ�SURSHOOHUV�E\�JULQGLQJ�RU�ZHOGLQJ��WKH�VLWHV�RI�WKHVH
UHSDLUV�VKDOO�EH�VXEMHFWHG�WR�D�VXLWDEOH�QRQ�GHVWUXFWLYH�WHVW��1RUPDOO\��D�G\H�SHQHWUDQW�LQVSHFWLRQ�LQ
WKH�SUHVHQFH�RI�WKH�6XUYH\RU�LV�VXIILFLHQW���>3���@
�o°¤¼¨°oµ�°·��

- '\H�3HQHWUDQW��3HQHWUDQW�ZLWK�G\H�DGGHG�WR�PDNH�LW�PRUH�UHDGLO\�YLVLEOH�XQGHU�QRUPDO
OLJKWLQJ�FRQGLWLRQV���>,QWURGXFWLRQ�WR�3K\VLFDO�0HWDOOXUJ\@

- 7KHUH�DUH�WZR�EDVLF�W\SHV�RI�OLTXLG�SHQHWUDQWV��YLVLEOH��XVXDOO\�UHG��DQG�IOXRUHVFHQW�
)OXRUHVFHQW�LV�FRQVLGHUHG�WR�EH�WKH�PRVW�VHQVLWLYH��%RWK�W\SHV�DUH�REWDLQDEOH�IRU�DQ\�RI�WKH
WKUHH�V\VWHPV��ZDWHU�ZDVKDEOH�SHQHWUDQW��SRVW�HPXOVLI\LQJ�SHQHWUDQW�DQG�VROYHQW
UHPRYDEOH�SHQHWUDQW��:DWHU�ZDVKDEOH�SHQHWUDQW�LV�PRVW�IUHTXHQWO\�XVHG���>'19�*XLGDQFH
0DQXDO��3���@

°¦¦�΅�¬�r��'\H�3HQHWUDQW�7HVWLQJ�Á�}��µ¦�¦ª�®µÂ¨³�´��¹��ªµ¤Á­̧¥®µ¥�¸ÉÁ�}�¦°¥¦oµª®¦º°�ªµ¤Á­̧¥�
®µ¥°ºÉ��Ç��°�¡ºÊ��·ªÄ���́¦�n°��n°¤Á¡ºÉ°Á�}�Â�ª�µ�Ä��µ¦�n°¤�Â¨³�µ¦�¦ª��¦·Áª�¡ºÊ��·ªÄ��´�¦�¦·Áª��¸É
�n°¤Â öªªnµ¥´���¤¸¦°¥¦oµª®¦º°�ªµ¤Á­̧¥®µ¥°ºÉ��Ç�®¦º°Å¤n���Ã�¥�µ¦Ä�o�ÎÊ�µ¥µ�v¥o°¤w��¸É¤¸­̧­³�»��µ��­nª�Ä®�n
Á�}�­̧Â����Â¨³­µ¤µ¦��¹¤Â�¦�Á�oµÅ�Ä�ª´­�»Ã¨®³�­¤�°�Ä��´�¦�¦·Áª��¸É¤¸¦°¥¦oµªÅ�o�¸�Â­��Ä®oÁ®È��¹�
΅�¬�³¦°¥¦oµª�nµ��Ç���¡ºÊ��·ªÄ��´�¦°¥nµ��´�Á������ÎÊ�µ¥µ¥o°¤�¸ÉÄ�o��­°��¸Ê��³�¼�¡n�®¦º°�µ¨��¸É¡ºÊ��·ª�¸É
�o°��µ¦��­°��Â¨³®΅��µ��¸É�ÎÊ�µ¥µÂ�¦��¹¤Á�oµÅ��µ¤¦°¥¦oµª®¦º°�ªµ¤Å¤n�n°Á�ºÉ°��°�¡ºÊ��·ª��ÎÊ�µ¥µ�¸ÉÁ® º̈°



���

�³�¼� öµ�°°��oª¥�ÎÊ�µ®¦º°­µ¦¨³¨µ¥°ºÉ��Ç�����Á® º̈°Â�n�ÎÊ�µ¥µ�¸ÉÂ�¦��¹¤°¥¼nÄ��¦·Áª��¦°¥¦oµª®¦º°�ªµ¤Á­̧¥�
®µ¥�°�¡ºÊ��·ª°ºÉ��Ç�Ä®oÁ®È�Å�o°¥nµ��´�Á��

• �µ¦Ä�o�ÎÊ�µ¥µ¥o°¤�¦ª�¦°¥¦oµª��>�¼oÁ�¸É¥ª�µ�@

IOXRUHVFHQW�SHQHWUDQW�WHVWLQJ ([3LU���

¤·�·�'��Â¨³�¤·�·�'����ªµ¤­́¤¡´��r�°�ª·�¸�µ¦�¦ª�Â¨³��­°�Ä��´�¦Á¦º° �Î�µ�µ¤

¤Ã��´«�r­́¤¡´��r���µ¦µ��¸É�����Â¨³������£µ���ª����

Åª¡��r����IOXRUHVFHQW�SHQHWUDQW�LQVSHFWLRQ
�¦·������6WUDLJKWHQLQJ��'\H�SHQHWUDQW�WHVWLQJ�LV�WR�EH�GRQH�LQ�HYHU\�VWHS�RI�SURFHGXUH��RI
VWUDLJKWHQLQJ���DQG�DOVR�IOXRUHVFHQW�SHQHWUDQW�WHVWLQJ�LV�WR�EH�DSSOLHG�IRU�GHWHFW�RI�KDLU�FUDFN�RQ�WKH
EODGH�VXUIDFHV��LI�QHFHVVDU\���,I�DQ\�FUDFN�LV�WR�EH�IRXQG�LQ�WKH�SURFHVV�RI�VWUDLJKWHQLQJ��WKH�FUDFN�LV
ILUVW�WR�EH�UHSDLUHG���>3����2XWOLQH@
�¦·������5RXJKQHVV�JDXJH�LV�WR�EH�XVHG�DQG�G\H�SHQHWUDQW�WHVWLQJ�VKDOO�EH�FDUULHV�RXW���,Q�FDVH�RI
QHHG��IOXRUHVFHQW�SHQHWUDQW�WHVWLQJ�LV�WR�EH�UHTXLUHG���>3����6XSHU@
�o°¤¼¨°oµ�°·��

- 7KHUH�DUH�WZR�EDVLF�W\SHV�RI�OLTXLG�SHQHWUDQWV��YLVLEOH��XVXDOO\�UHG��DQG�IOXRUHVFHQW�
)OXRUHVFHQW�LV�FRQVLGHUHG�WR�EH�WKH�PRVW�VHQVLWLYH��%RWK�W\SHV�DUH�REWDLQDEOH�IRU�DQ\�RI
WKH�WKUHH�V\VWHPV��ZDWHU�ZDVKDEOH�SHQHWUDQW��SRVW�HPXOVLI\LQJ�SHQHWUDQW�DQG�VROYHQW
UHPRYDEOH�SHQHWUDQW��:DWHU�ZDVKDEOH�SHQHWUDQW�LV�PRVW�IUHTXHQWO\�XVHG���>'19�*XLGDQFH
0DQXDO��3���@

- )OXRUHVFHQW�SHQHWUDQW�,QVSHFWLRQ��7KLV�LV�D�VHQVLWLYH�QRQGHVWUXFWLYH�PHWKRG�RI�GHWHFWLQJ
PLQXWH�GLVFRQWLQXLWLHV�VXFK�DV�FUDFNV��VKULQNDJH��DQG�SRURVLW\�WKDW�DUH�RSHQ�WR�WKH
VXUIDFH���h7KH�SHQHWUDQW�OLTXLG�FRQWDLQV�D�PDWHULDO�WKDW�HPLWV�YLVLEOH�OLJKW�ZKHQ�LW�LV
H[SRVHG�WR�XOWUDYLROHW�UDGLDWLRQ���h7KH�OLTXLG�SHQHWUDQW�LV�DSSOLHG�DQG�GUDZQ�LQWR�FUDFNV
DQG�RWKHU�GLVFRQWLQXLWLHV�E\�VWURQJ�FDSLOODU\�DFWLRQ���$IWHU�WKH�SHQHWUDQW�KDV�KDG�WLPH�WR
VWHHS�LQ��WKH�SRUWLRQ�UHPDLQLQJ�RQ�WKH�VXUIDFH�LV�UHPRYHG���7KLV�OHDYHV�WKH�SHQHWUDQW�LQ�DOO
VXUIDFH�FRQQHFWHG�GLVFRQWLQXLWLHV���>,QWURGXFWLRQ�WR�3K\VLFDO�0HWDOOXUJ\@

°¦¦�΅�¬�r��)OXRUHVFHQW�3HQHWUDQW�7HVWLQJ�Á�}��µ¦�¦ª�®µÂ¨³�´��¹��ªµ¤Á­̧¥®µ¥�¸ÉÁ�}�¦°¥¦oµª®¦º°
�ªµ¤Á­̧¥®µ¥°ºÉ��Ç��°�¡ºÊ��·ªÄ���́¦�n°��n°¤�Á¡ºÉ°Á�}�Â�ª�µ�Ä��µ¦�n°¤�Â¨³�µ¦�¦ª��¦·Áª�¡ºÊ��·ªÄ��
��́¦�¦·Áª��¸É�n°¤Â öªªnµ¥´���¤¸¦°¥¦oµª®¦º°�ªµ¤Á­̧¥®µ¥°ºÉ��Ç�®¦º°Å¤n���Ã�¥�µ¦Ä�o�ÎÊ�µ¥µ�vªµªÂ­�w�Ä��¸É¤º�
Â¨³­µ¤µ¦��¹¤Â�¦�Á�oµÅ�Ä�ª´­�»Ã¨®³�­¤�°�Ä��´�¦�¦·Áª��¸É¤¸¦°¥¦oµªÅ�o�¸¤µ��Â­��Ä®oÁ®È��¹�΅�¬�³
¦°¥¦oµªÁ È̈��Ç�®¦º°¦°¥¦oµª�¸É�·�Á�oµÅ� ¹̈���¡ºÊ��·ªÄ��´�¦°¥nµ��´�Á���ªnµ�'\H�3HQHWUDQW�7HVWLQJ���­Î�µ®¦´�
�ÎÊ�µ¥µªµªÂ­��¸ÉÄ�o��­°��¸Ê��³�¼�¡n�®¦º°�µ¨��¸É¡ºÊ��·ª�¸É�o°��µ¦��­°��Â¨³®΅��µ��¸É�ÎÊ�µ¥µ�¹¤Â�¦�Á�oµÅ�
�µ¤¦°¥¦oµª®¦º°�ªµ¤Å¤n�n°Á�ºÉ°��°�¡ºÊ��·ª��ÎÊ�µ¥µ�¸ÉÁ® º̈°�³�¼� öµ�°°��oª¥�ÎÊ�µ®¦º°­µ¦¨³¨µ¥°ºÉ��Ç���Á® º̈°



���

Â�n�ÎÊ�µ¥µ�¸É�¹¤Â�¦�°¥¼nÄ��¦·Áª�¦°¥¦oµª®¦º°�ªµ¤Á­̧¥®µ¥�°�¡ºÊ��·ª°ºÉ��Ç����¹É��³ªµªÂ­�Á¤ºÉ°�Î�µÂ­�Å¢¤µ
­n°��¦³��Ã���Â¨³¤°�Á®È�Å�o°¥nµ��´�Á��

• �µ¦Ä�o�ÎÊ�µ¥µ¢ ¼̈°°Á¦­Á���r�¦ª�¦°¥¦oµª��>�¼oÁ�¸É¥ª�µ�@

• IOXRUHVFHQW���µ¦ªµªÂ­����¢ ¼̈°°Á¦­Á���r��>«¡́�r�´��´�·�¦µ��´��·�¥­�µ�@

XOWUDVRQLF�WHVWLQJ ([3LU���

¤·�·�'����ªµ¤­́¤¡´��r�°�ª·�¸�µ¦��­°�Ä��´�¦Á¦º° �Î�µ�µ¤

¤Ã��´«�r­́¤¡´��r���µ¦µ��¸É������£µ���ª����

Åª¡��r����XOWUDVRQLF�LQVSHFWLRQ�����XOWUDVRQLF�H[DPLQDWLRQ
�¦·������,Q�FDVHV�ZKHUH�WKH�QXPEHU�DQG�RU�WKH�QDWXUH�RI�WKH�GHIHFWV�IRXQG�RQ�WKH�VXUIDFH�JLYHV
UHDVRQ�WR�EHOLHYH�WKDW�VHULRXV�GHIHFWV�FRXOG�EH�KLGGHQ�XQGHU�WKH�VXUIDFH��DQ�XOWUDVRQLF�LQVSHFWLRQ
VKRXOG�EH�FDUULHG�RXW��NHHSLQJ�LQ�PLQG�WKH�DERYH�OLPLWDWLRQV���>3���@
�¦·������:KHUH�LW�LV�VXVSHFWHG�WKDW�D�FDVWLQJ�FRQWDLQV�LQWHUQDO�GHIHFWV��UDGLRJUDSKLF�DQG�RU
XOWUDVRQLF�H[DPLQDWLRQ�PD\�EH�UHTXLUHG�E\�WKH�6XUYH\RU���>3���@
�¦·������$V�D�JHQHUDO�UXOH��XOWUDVRQLF�WHVWLQJ�RI�0Q�EURQ]H�DQG�1L0Q�EURQ]H�LV�QRW�IHDVLEOH��GXH�WR
WKH�KLJK�GDPSLQJ�FDSDFLW\�RI�WKHVH�PDWHULDOV���)RU�1L$O�EURQ]H�DQG�0Q$O�EURQ]H��XOWUDVRQLF
LQVSHFWLRQ�RI�VXEVXUIDFH�GHIHFWV�LV�SRVVLEOH���>3���@
�o°¤¼¨°oµ�°·��

- 8OWUDVRQLF�,QVSHFWLRQ��8OWUDVRQLFV�LV�D�IDVW��UHOLDEOH�QRQGHVWUXFWLYH�WHVWLQJ�PHWKRG��ZKLFK
HPSOR\V�HOHFWURQLFDOO\�SURGXFHG�KLJK�IUHTXHQF\�VRXQG�ZDYHV�WKDW�ZLOO�SHQHWUDWH�PHWDOV�
OLTXLGV��DQG�PDQ\�RWKHU�PDWHULDOV�DW�VSHHGV�RI�VHYHUDO�WKRXVDQG�IHHW�SHU�VHFRQG�
h8OWUDVRQLF�LQVSHFWLRQ�LV�XVHG�WR�GHWHFW�DQG�ORFDWH�VXFK�GHIHFWV�DV�VKULQNDJH�FDYLWLHV�
LQWHUQDO�EXUVWV�RU�FUDFNV��SRURVLW\��DQG�ODUJH�QRQPHWDOOLF�LQFOXVLRQV��h,I�WKH�XOWUDVRQLF�ZDYH
WUDYHOV�WKURXJK�WKH�VSHFLPHQ�ZLWKRXW�HQFRXQWHULQJ�DQ\�IODZ��WKH�VLJQDO�UHFHLYHG�LV�UHODWLYHO\
ODUJH���,I�WKHUH�LV�D�IODZ�LQ�WKH�SDWK�RI�WKH�XOWUDVRQLF�ZDYH��SDUW�RI�WKH�HQHUJ\�ZLOO�EH�UHIOHFWHG
DQG�WKH�VLJQDO�UHFHLYHG�E\�WKH�UHFHLYHU�WUDQVGXFHU�ZLOO�EH�UHGXFHG���>,QWURGXFWLRQ�WR
3K\VLFDO�0HWDOOXUJ\@

°¦¦�΅�¬�r��8OWUDVRQLF�7HVWLQJ�Á�}��µ¦�¦ª�®µ�ªµ¤Á­̧¥®µ¥�¸ÉÁ�}�¦°¥¦oµª®¦º°�ªµ¤Á­̧¥®µ¥°ºÉ��Ç��°�
Á�ºÊ°ª­́�»Ä���́¦�¸É¤°�Å¤nÁ®È��µ�¡ºÊ��·ª£µ¥�°����Ã�¥�µ¦­n�Â¨³¦´��v� º̈É��ªµ¤�¸É­¼�Á®�º°Á­̧¥�w��nµ�ª´­�»
Ã¨®³�­¤�°��Ä���́¦��¹É��³­n�­́��µ�­³�o°��΅�Á¤ºÉ°Á�ºÊ°ª´­�»£µ¥Ä�¤¸�ªµ¤Á­̧¥®µ¥��Î�µÄ®o� º̈É��ªµ¤�¸É�¸É
�³ »̈�nµ�¨���µ�¨���´��³Â­��Ä®oÁ®È�Å�o�¸É�´ª¦´�� º̈É��ªµ¤�¸É���°¥nµ�Å¦�È�¸�ª´­�»Ä��´�¦�¸ÉÁ�}�Â¤��µ�¸­�
�¦°��r�´Ê���³¤¸�nµ�ªµ¤®�nª���'DPSLQJ�&DSDFLW\���¸É�Î�µÄ®oÅ¤n­µ¤µ¦�Ä�o�8OWUDVRQLF�7HVWLQJ��¸ÊÅ�o

• �µ¦�¦ª�¦°¥¦oµª�oª¥� º̈É��ªµ¤�¸É­¼���>�¼oÁ�¸É¥ª�µ�@



���

UDGLRJUDSKLF�WHVWLQJ ([3LU���
'����ªµ¤­́¤¡´��r�°�ª·�¸�µ¦��­°�Ä��´�¦Á¦º° �Î�µ�µ¤

¤Ã��´«�r­́¤¡´��r���µ¦µ��¸É������£µ���ª����

Åª¡��r����UDGLRJUDSK\�����UDGLRJUDSKLF�LQVSHFWLRQ�����UDGLRJUDSKLF�H[DPLQDWLRQ
�¦·������7KH�DUHD�LV�WR�EH�FKHFNHG�E\�G\H�SHQHWUDQW�RU�UDGLRJUDSKLF�LQVSHFWLRQ��LI�QHFHVVDU\���>3����
2XWOLQH@
�¦·������:KHUH�LW�LV�VXVSHFWHG�WKDW�D�FDVWLQJ�FRQWDLQV�LQWHUQDO�GHIHFWV��UDGLRJUDSKLF�DQG�RU
XOWUDVRQLF�H[DPLQDWLRQ�PD\�EH�UHTXLUHG�E\�WKH�6XUYH\RU��>3���@
�¦·������5DGLRJUDSK\��7KH�DEVRUSWLRQ�RI�WKH�;�UD\V�DQG�JDPPD�UD\V�LV�VWURQJHU�LQ�FRSSHU�EDVH
DOOR\V�WKDW�LQ�VWHHO���)RU�SURSHOOHU�EURQ]HV������N9�;�UD\V�FDQ�QRUPDOO\�EH�XVHG�XS�WR����PP�DQG
&R

� �

�JDPPD�UD\V�XS�WR�����PP�WKLFNQHVV���'XH�WR�WKH�OLPLWHG�WKLFNQHVVHV�WKDW�FDQ�EH�UDGLRJUDSKHG
DV�ZHOO�DV�IRU�RWKHU�SUDFWLFDO�UHDVRQV��UDGLRJUDSK\�LV�JHQHUDOO\�QRW�D�UHDOLVWLF�PHWKRG�IRU�FKHFNLQJ�RI
WKH�WKLFNHVW�SDUWV�RI�ODUJH�SURSHOOHUV��>3���@
®¤µ¥Á®�»��¡��¦·��Ä��΅��o°¤¼¨�¸É�¦��´�Åª¡��r�Â�nÅ¤n�¦��´�«´¡�r®΅���(QWU\���¹É�Á�}��µ¦�Î�µ®��Ã�¥�¼oÁ�¸É¥ª�
�µ��Â¨³�º°Á�}�¤µ�¦�µ�Ä��¸É�¸Ê
�o°¤¼¨°oµ�°·��

- 5DGLRJUDSK\��$�QRQGHVWUXFWLYH�PHWKRG�RI�LQWHUQDO�H[DPLQDWLRQ�LQ�ZKLFK�PHWDO�RU�RWKHU
REMHFWV�DUH�H[SRVHG�WR�D�EHDP�RI�[�UD\�RU�JDPPD�UDGLDWLRQ���'LIIHUHQFHV�LQ�WKLFNQHVV�
GHQVLW\��RU�DEVRUSWLRQ�FDXVHG�E\�LQWHUQDO�GLVFRQWLQXLWLHV�DUH�DSSDUHQW�LQ�WKH�VKDGRZ�LPDJH
HLWKHU�RQ�D�IOXRUHVFHQW�VFUHHQ�RU�RQ�SKRWRJUDSKLF�ILOP�SODFHG�EHKLQG�WKH�REMHFW�
>,QWURGXFWLRQ�WR�3K\VLFDO�0HWDOOXUJ\@

°¦¦�΅�¬�r��5DGLRJUDSKLF�7HVWLQJ�Á�}��µ¦�¦ª�®µ�ªµ¤Á­̧¥®µ¥�¸ÉÁ�}�¦°¥¦oµª®¦º°�ªµ¤Á­̧¥®µ¥°ºÉ��Ç
�°�Á�ºÊ°ª­́�»Ä��´�¦�¸É¤°�Å¤nÁ®È��µ�¡ºÊ��·ª£µ¥�°����Ã�¥�µ¦�nµ¥£µ¡¦´�­̧Á°��r��;�UD\V��®¦º°¦´�­̧Â�¤¤µ
�*DPPD�5DGLDWLRQ��Ä�­nª��°�Ä��´�¦�¸É®�µÅ¤nÁ�·��ªnµ�ªµ¤­µ¤µ¦�Ä®o¦´�­̧�³ »̈�nµ�Å�o�Â¨³Â­���ªµ¤�
Á­̧¥®µ¥�°�ª´­�»Ä��´�¦Ä®oÁ®È�Á�}�¦¼�¦iµ�Á�µ��Â�n�¢d¨¤r®¦º°Â�n��µ�®΅�

• �µ¦�¦ª�¦°¥¦oµª�oª¥¦´�­̧��>�¼oÁ�¸É¥ª�µ�@

• UDGLRJUDSK��£µ¡¦´�­̧��>«¡́�r�´��´�·�¦µ��´��·�¥­�µ�@

GLPHQVLRQDO�LQVSHFWLRQ ([3LU���

¤·�·�'����ªµ¤­́¤¡´��r�°��µ¦��­°�Ä��´�¦Á¦º° �Î�µ�µ¤

¤Ã��´«�r­́¤¡´��r���µ¦µ��¸É������£µ���ª����

Åª¡��r����GLPHQVLRQDO�FKHFN

�¦·������7KH�PHDVXUHPHQW�RI�GLPHQVLRQDO�DFFXUDF\�LV�WKH�UHVSRQVLELOLW\�RI�WKH�PDQXIDFWXUHU�EXW�WKH
UHSRUW�RQ�GLPHQVLRQDO�LQVSHFWLRQ�LV�WR�EH�SUHVHQWHG�WR�WKH�6XUYH\RU�ZKR�PD\�UHTXLUH�FKHFNV�WR�EH



���

PDGH�DQG�WR�ZLWQHVV�VXFK�FKHFNV���>3���@
�¦·������$IWHU�ILQLVK�PDFKLQLQJ��WKH�PDQXIDFWXUHU�PXVW�LQVSHFW�HDFK�SURSHOOHU�ZLWK�UHJDUG�WR�LWV
VXUIDFH�ILQLVK�DQG�GLPHQVLRQV�DQG�PXVW�WKHQ�SUHVHQW�WKH�SURSHOOHU�WR�WKH�6XUYH\RU�IRU�ILQDO
LQVSHFWLRQ�  $�UHSRUW�RQ�WKH�GLPHQVLRQDO�LQVSHFWLRQ�VKDOO�EH�SUHSDUHG�DQG�VXEPLWWHG�WR�WKH�6XUYH\RU�
>3���@
�¦·������2Q�FRPSOHWLRQ�RI�UHSDLULQJ��WKH�SURSHOOHU�LV�JHQHUDOO\�H[DPLQHG�E\�WKH�IROORZLQJ�PHWKRG�����
9LVXDO�LQVSHFWLRQ�����'\H�SHQHWUDQW�WHVWLQJ�����'LPHQVLRQDO�FKHFN�����%DODQFLQJ�WHVW�����2WKHUV��DQG
WR�EH�VDWLVILHG�E\�WKH�FODVVLILFDWLRQ�VRFLHW\�DQG�VKLS�RZQHU��D�ILQDO�UHSRUW�ZLWK�FHUWLILFDWLRQ�RI�WKH
UHSDLU�ZRUNV�LV�PDGH�IRU�VXEPLVVLRQ���>3����([DPLQDWLRQ@
�o°¤¼¨°oµ�°·��

- 7KH�SLWFK�DQG�GLDPHWHU�DUH�WKH�WZR�PRVW�FRPPRQ�GLPHQVLRQV�RI�D�SURSHOOHU��>3URSHOOHU�7KH
%DVLF��3���@

- Ä�Á°�­µ¦�µ¦°�¦¤�°��¦·¬´��.REHOFR��3����0HDVXUHPHQW���¹É�� n̈µª�¹���µ¦ª´�Â¨³�¦ª�­°�Ä��
�´�¦��0HDVXUHPHQW�DQG�,QVSHFWLRQ�RI�3URSHOOHU��Â¨³¤®̧ª́�o°Á¦ºÉ°��µ¦ª´���µ�Ä��´�¦�®¦º°
v'LPHQVLRQw��¸É�¦³�°��oª¥®´ª�o°¥n°¥�¸ÉÁ�}��µ¦ª´���µ�Ä��´�¦�¸É­Î�µ�´���º°��µ¦ª´�¡·��r��SLWFK���µ¦
ª�́�ªµ¤®�µ��EODGH�WKLFNQHVV���µ¦ª�́�ªµ¤�ªoµ���EODGH�ZLGWK���µ¦ª´��ªµ¤Á°���UDNH��Â¨³�µ¦
ª�́­�¦¼ªrÂ�È���VNHZEDFN���>�¼oÁ�¸É¥ª�µ�@

°¦¦�΅�¬�r��'LPHQVLRQDO�,QVSHFWLRQ�Á�}��µ¦�¦ª�ª´���µ��°�Ä��´�¦�¸É�Î�µ�¹Ê�Ä�­°��¦�¸��º°����Á¤ºÉ°� ·̈�
Ä���́¦Á­¦È�Â¨³�¼o� ·̈��o°��¦ª�­°�ª´���µ��nµ��Ç��°�Ä��´�¦Ä®o�¼��o°�Å�o�»¨��%DODQFH���Â öª�Î�µÁ­�°�o°�
¤¼̈ Ä®oÂ�n�¼o�¦ª�­°���6XUYH\RU�����Â¨³����Á¤ºÉ°�n°¤Ä��´�¦Á­¦È�Â¨³�¼o�n°¤�o°��¦ª�­°���µ��nµ��Ç��°�Ä��
��́¦�Ä®o�¼��o°�Å�o�»¨��Á¡¦µ³°µ��o°�¤¸�µ¦Â�oÅ����n°��µ¦­n��µ�Ä®o­¤µ�¤�´��´Ê�Á¦º°Â¨³Á�oµ�°�Á¦º°����µ¦ª´�
��µ�Ä��´�¦�¸É­Î�µ�´��¦³�°��oª¥��µ¦ª´��nµ¡·��r��3LWFK���µ¦ª�́�ªµ¤®�µÄ���%ODGH�7KLFNQHVV���µ¦ª´�
�ªµ¤�ªoµ�Ä���%ODGH�ZLGWK���µ¦ª�́�ªµ¤Á°�Ä���5DNH��Â¨³�µ¦ª´�­�¦¼ªrÂ�È��°�Ä���6NHZEDFN��¦ª¤�´Ê�
�µ¦ª�́Á­o��nµ«¼�¥r�¨µ�Ä��´�¦��'LDPHWHU�

• �µ¦ª´���µ���>�¼oÁ�¸É¥ª�µ�@

VWDWLF�EDODQFLQJ ([3LU���

¤·�·�'����ªµ¤­́¤¡´��r�°�ª·�¸�µ¦��­°�Ä��´�¦Á¦º° �Î�µ�µ¤

¤Ã��´«�r­́¤¡´��r���µ¦µ��¸É������£µ���ª����

Åª¡��r����VWDWLF�EDODQFLQJ�WHVW�����VWDWLFDOO\�EDODQFH���Î�µ�¦·¥µ�
�¦·������7KH�ILQLVKHG�SURSHOOHU�DQG�WKH�EODGHV�RI�FRQWUROODEOH�SLWFK�SURSHOOHUV�DQG�YDQH�ZKHHOV�DUH
UHTXLUHG�WR�XQGHUJR�VWDWLF�EDODQFLQJ��>3���@
�¦·������7KH�PHWKRGV�IRU�PHDVXULQJ�PDLQ�GLPHQVLRQ��HGJH�SURILOH�DQG�VWDWLF�EDODQFLQJ�WHVWV�DUH
VKRZQ�LQ�WKH�EHORZ��DQG�DOVR�VKRXOG�EH�UHIHUUHG�WR�,62�5�����RU�UXOH�RI�FODVVLILFDWLRQ�VRFLHW\��>3����



���

0HDVXUHPHQW@
�¦·������7KH�UHSDLUHG�SURSHOOHU�LV�WKHQ�SROLVKHG��FDUHIXOO\�FKHFNHG�GLPHQVLRQDOO\�DQG�VWDWLFDOO\
EDODQFHG��>3���@
�¦·������)LQLVKHG�SURSHOOHUV�DUH�WR�EH�VWDWLFDOO\�EDODQFHG��>3���@
�¦·������7KH�XQEDODQFHG�PDVV�DW�D�VWDWLF�EDODQFLQJ�WHVW�RI�SURSHOOHUV�LV�QRW�WR�H[FHHG�WKH�YDOXH
GHWHUPLQHG�E\�WKH�IROORZLQJ�IRUPXOD���>3���@
�o°¤¼¨°oµ�°·��

- �µ¦�nª�®µ«¼�¥r�®¦º°�%DODQFH�Ä��´�¦Á¦º°¤¸���ª·�¸��º°�Â���6WDWLF��­�·����´�Â���'\QDPLF��¡¨ª´��
Ã�¥Â���'\QDPLF��³Ä�o��́Ä���́¦��µ�Á È̈��¸É­µ¤µ¦��Î�µ¤µ®¤»��oª¥�ªµ¤Á¦ÈªÁ¡ºÉ°®µ«¼�¥rÅ�o���Â�n
Á¦º°Á�·��³Á¨�¸É¤¸Ä��´�¦��µ�Ä®�n��³Ä�oª·�¸�6WDWLF��¹É��³�nª��ÎÊ�µ®�´��°�Ä��´�¦�¸¨³Ä��Ã�¥�µ¦�Î�µ�ÎÊ�µ
®��́¤µ�·��´Ê���́Ä�Â¨³Á®ª¸É¥�®µ�nµ�¸¨³Ä�����µ¦�nª�®µ«¼�¥r�¦³�Î�µÁ¡ºÉ°Ä®o�ÎÊ�µ®�´�Ä�Â�n¨³Ä�
�¦³�µ¥Á�nµ�´��Ã�¥�µ¦�¦´�Â�n�Ä��´�¦��Å�o«¼�¥r���Á¡¦µ³�oµ�ÎÊ�µ®�´�Å¤nÅ�o«¼�¥r�Ä��´�¦�³­́É�Á¤ºÉ°�Î�µ
¤µÄ�o�µ���́Á¦º°����µ¦�nª�®µ«¼�¥r�o°��¦³�Î�µ�n°��Î�µÄ��´�¦Å��·��´Ê��´�Á¦º°�®¦º°®΅��µ��n°¤Ä��
��́¦Á­¦È�Â öª����µ¦�nª�®µ«¼�¥rÂ���6WDWLF��³¤�̧ªµ¤Â¤n�¥Î�µ�¦³¤µ�¦o°¥¨³�����Ä���³�¸ÉÂ��
'\QDPLF�¤�̧¹�¦o°¥¨³��������>�¼oÁ�¸É¥ª�µ�@

°¦¦�΅�¬�r��6WDWLF�%DODQFLQJ��°�Ä��´�¦��®¦º°�6WDWLFDOO\�%DODQFH��¸ÉÁ�}��Î�µ�¦·¥µ��®¤µ¥�¹���µ¦�nª��ÎÊ�µ
®��́�°�Ä���́¦Á¡ºÉ°®µ«¼�¥r�°�Ä�Â�n¨³Ä����®¦º°� n̈µª°¸��´¥®�¹É��Á¡ºÉ°Ä®o�ÎÊ�µ®�´��¦³�µ¥Å��¸ÉÄ�Â�n¨³Ä�
Á�nµ�Ç���́���Ã�¥¤¸ª·�¸�Î�µ��º°��Î�µ�ÎÊ�µ®�´�¤µ�·��´Ê��´�Ä�Â öªÁ®ª¸É¥�®µ�nµ�¸¨³Ä����³Á�¸¥ª�´��È�¦´�Â�n�Ä��´�¦
��Å�o«¼�¥r����µ¦�nª�®µ«¼�¥r�°�Ä��´�¦��Î�µ�n°��Î�µÄ��´�¦Å��·��´Ê��´�Á¦º°�®¦º°®΅��µ��n°¤Ä��´�¦Á­¦È�Â öª
�´Ê��¸Ê�Á¡ºÉ°Å¤nÄ®oÄ��´�¦­́É���³Ä�o�µ�����µ¦�nª�®µ«¼�¥rÂ���6WDWLF��³¤�̧ªµ¤Â¤n�¥Î�µ�¦³¤µ�¦o°¥¨³���

• �µ¦�nª�®µ«¼�¥rÄ��´�¦��>�¼oÁ�¸É¥ª�µ�@

• VWDWLF��­�·�������¸É��>«¡́�r�´��´�·�¦µ��´��·�¥­�µ�@

• EDODQFH���»¨����Î�µÄ®o�»¨��>«¡́�r�´��´�·�¦µ��´��·�¥­�µ�@

KRW�VWUDLJKWHQLQJ ([3LU���

¤·�·�'� � ���ªµ¤­́¤¡´��r�°�ª·�¸�µ¦�n°¤Ä��´�¦Á¦º° �Î�µ�µ¤

¤Ã��´«�r­́¤¡´��r���µ¦µ��¸É������£µ���ª����

Åª¡��r����KRW�IDLULQJ
�¦·������&ROG�VWUDLJKWHQLQJ�LV�XVHG�IRU�PLQRU�GLVWRUWLRQV�RI�WKLFNHU�EODGH��ZKHUHDV��KRW�VWUDLJKWHQLQJ
IRU�PDMRU�RQHV���>3����2XWOLQH@
�¦·������,Q�FDVH�RI�KRW�VWUDLJKWHQLQJ�PXFK�DWWHQWLRQ�VKRXOG�EH�SDLG�IRU�WHPSHUDWXUH�FRQWURO���>3����
2XWOLQH@
�¦·������0DQJDQHVH�EURQ]H�LV�HDV\�WR�FDUU\�RXW�FROG�RU�KRW�VWUDLJKWHQLQJ�LQ�FRPSDULVRQ�ZLWK
$OXPLQLXP�EURQ]H���>3����2XWOLQH@



���

�¦·������+RW�6WUDLJKWHQLQJ�RI�D�EHQW�SURSHOOHU�EODGH�VKRXOG�EH�FDUULHG�RXW�DIWHU�KHDWLQJ�WKH�EHQW
UHJLRQ�DQG�]RQHV�RQ�HDFK�VLGH�RI�LW�WR�WKH�DSSURSULDWH�WHPSHUDWXUH�UDQJH�JLYHQ�LQ�7DEOH����� ��
���������������������7DEOH�����5HFRPPHQGHG�WHPSHUDWXUH�UDQJHG�IRU�KRW�VWUDLJKWHQLQJ�

�������������������0DWHULDO������������������6WUDLJKWHQLQJ�WHPS��&

������������������������0Q�EUDVV������������������������������������� ������
������������������������1L0Q�EUDVV����������������������������������
������������������������1L$O�EURQ]H����������������������������������
������������������������0Q$O�EURQ]H��������������������������������

7KH�KHDWLQJ�VKRXOG�EH�VORZ�DQG�XQLIRUP��DQG�FRQFHQWUDWHG�IODPHV�VXFK�DV�R[\�DFHW\OHQH�DQG�R[\�
SURSDQH�VKRXOG�QRW�EH�XVHG���6XIILFLHQW�WLPH�VKRXOG�EH�DOORZHG�IRU�WKH�WHPSHUDWXUH�WR�EHFRPH�IDLUO\
XQLIRUP�WKURXJK�WKH�IXOO�WKLFNQHVV�RI�WKH�EODGH�VHFWLRQ���7KH�WHPSHUDWXUH�PXVW�EH�PDLQWDLQHG�ZLWKLQ
WKH�UHFRPPHQGHG�UDQJH�WKURXJKRXW�WKH�VWUDLJKWHQLQJ�RSHUDWLRQ���$�WKHUPRFRXSOH�LQVWUXPHQW�VKRXOG
EH�XVHG�IRU�PHDVXULQJ�WKH�WHPSHUDWXUH���,Q�RUGHU�WR�DFFRPSOLVK�D�VORZ�UDWH�RI�FRROLQJ�DIWHU�WKH
VWUDLJKWHQLQJ�RSHUDWLRQ��WKH�KHDWHG�]RQH�VKRXOG�EH�ZUDSSHG�LQ�LVRODWLQJ�EODQNHWV���>3���@
�¦·������+RW�IDLULQJ�SURFHVV��7KH�IDLULQJ�WHPSHUDWXUH�KDV�EHHQ�GHWHUPLQHG�LQ�FRQVLGHUDWLRQ�RI
WKHUPDO�EULWWOHQHVV�SHFXOLDU�WR�WKH�FRSSHU�DOOR\�PDWHULDOV�DV�ZHOO�DV�WKH�ZRUNLQJ�FRQGLWLRQV��>3��@
®¤µ¥Á®�»��Ä�Á°�­µ¦�°�­¤µ�¤�´��´Ê�Á¦º°Á�·��³Á �̈1.�v*XLGDQFH�IRU�5HSDLULQJ�0DULQH�3URSHOOHUw���o°�
¤¼¨�3�����¤�̧µ¦�Î�µ®��°»�®£¼¤·�+RW�)DLULQJ�ÅªoÄ®o�Â¤��µ�¸­��¦°��r�°¥¼n¦³®ªnµ����������°�«µÁ�¨Á�¸¥­�Â¨³
Ä®o�°³ ¼̈¤·Á�¸¥¤��¦°��r�°¥¼n¦³®ªnµ����������°�«µÁ�¨Á�¸¥­
�o°¤¼¨°oµ�°·��

- 0DMRU�DQG�0LQRU�6WUDLJKWHQLQJ�5HSDLUV��0LQRU�VWUDLJKWHQLQJ�UHSDLUV�LQFOXGH�WKH�UHSDLU�RI
HGJHV�RQ�WKH�RXWHU�����RI�WKH�SURSHOOHU�GLDPHWHU�DQG�LQ�JHQHUDO�VKRXOG�EH�OLPLWHG�WR�WKH
UHSDLU�RI�VHFWLRQV�XQGHU����PP��������LQ���WKLFN��$OO�RWKHU�UHSDLUV��LQFOXGLQJ�UHSDLUV�WR�WKH
FULWLFDO�DUHD�RI�KLJK�VNHZ�SURSHOOHUV��DUH�FRQVLGHUHG�WR�EH�PDMRU�UHSDLUV���>$%6�*XLGDQFH
0DQXDO��3���@

- 6WUDLJKWHQLQJ��7KH�EHQW�SRUWLRQ�RI�WKH�EODGH�LV�VORZO\�KHDWHG�RYHU�D�ODUJH�RSHQ�SURSDQH�JDV
RU�FRNH�EUD]LHU�WR�D�ORZ�UHG�KHDW��7KH�GLVWRUWLRQ�LV�WKHQ�VORZO\�SXVKHG�EDFN�WR�VKDSH�E\
PHDQV�RI�KHDY\�ZHLJKWV�SODFHG�GLUHFWO\�RQ�WKH�EODGH��$IWHU�YHU\�VORZ�FRROLQJ��WKH�VXUIDFH�LV
DJDLQ�FKHFNHG�IRU�SLWFK�DQG��LI�QHFHVVDU\��WKH�SURFHVV�UHSHDWHG���>0DULQH�$X[LOLDU\
0DFKLQHU\��3���@

- �µ¦��́Ä��´�¦�¸É�·��°Ã�¥Ä�o�ªµ¤¦o°���6WUDLJKWHQLQJ��¤�̧��Â����º°�Â��Ä�o�ªµ¤¦o°�­¼�¤µ���+RW
6WUDLJKWHQLQJ��Â¨³Â��Ä�o�ªµ¤¦o°�Å¤n­¼�¤µ���&ROG�6WUDLJKWHQLQJ���>�¼oÁ�¸É¥ª�µ�@

°¦¦�΅�¬�r���+RW�6WUDLJKWHQLQJ�Á�}��µ¦��́Ä��°�Ä��´�¦�¸ÉÁ­̧¥®µ¥�·��°�n°��oµ�¤µ���Ä��·��°�´��µ��°�



���

Á�oµ¤µ¤µ��ªnµ���Ä�����°�¦´«¤¸Ä��´�¦�Â¨³�¦·Áª�Ä��¸É®�µÁ�·�����¤·¨ ·̈Á¤�¦�®¦º°�·��°�¦·Áª��¸É­Î�µ�´��°��Ä�
�´�¦Â���·�Ã�o������Ã�¥�n°��³�´�Å�o�´Ê���³�o°�Ä®o�ªµ¤¦o°�Â�nÁ�ºÊ°ª´­�»Ã¨®³�­¤�°�Ä��´�¦°¥nµ�¡°Á®¤µ³
�¦³¤µ����������°�«µÁ�¨Á�¸¥­��¹Ê�°¥¼n�´���·��°�Ã¨®³�­¤�¸É¤¸Á���r�nª�°»�®£¼¤·�Î�µ®��Åªo���Ã�¥�o°�Ä®o
�ªµ¤¦o°�°¥nµ��oµ�Ç�Â¨³�´Éª�¹��¨°��ªµ¤®�µ�°�Ä��´�¦���°»�®£¼¤·�°��¦·Áª��¸É�´��³�o°����¸É¦³®ªnµ��´�Ä�
Â¨³Á¤ºÉ°�´�Ä�Á­¦È���³�o°��n°¥�Ç�¨�°»�®£¼¤·¨�°¥nµ��oµ�Ç

• �µ¦��́Ã�¥Ä�o�ªµ¤¦o°���>�¼oÁ�¸É¥ª�µ�@

FROG�VWUDLJKWHQLQJ ([3LU���

¤·�·�'� � ���ªµ¤­́¤¡´��r�°�ª·�¸�µ¦�n°¤Ä��´�¦Á¦º° �Î�µ�µ¤

¤Ã��´«�r­́¤¡´��r���µ¦µ��¸É������£µ���ª����

Åª¡��r����FROG�IDLULQJ
�¦·������&ROG�VWUDLJKWHQLQJ�LV�XVHG�IRU�PLQRU�GLVWRUWLRQV�RI�WKLFNHU�EODGH��ZKHUHDV��KRW�VWUDLJKWHQLQJ
IRU�PDMRU�RQHV���>3����2XWOLQH@
�¦·������6LQFH�$OXPLQLXP�EURQ]H�KDV�D�KLJK�WHQVLOH�VWUHQJWK��LW�LV�UDWKHU�GLIILFXOW�WR�FDUU\�RXW�D�FROG
VWUDLJKWHQLQJ��EXW�D�KRW�VWUDLJKWHQLQJ�PD\�EH�XVHG�XQGHU�D�VXLWDEOH�KHDW�FRQWURO���>3����2XWOLQH@
�¦·������&ROG�VWUDLJKWHQLQJ�VKRXOG�EH�XVHG�IRU�PLQRU�UHSDLUV�RI�WLSV�DQG�HGJHV�RQO\��&ROG
VWUDLJKWHQLQJ�RI�0Q�EUDJV��1L0Q�EUDVV�DQG�0Q$O�EURQ]H�LV�DOZD\V�WR�EH�IROORZHG�E\�D�VWUHVV�
UHOLHYLQJ�KHDW�WUHDWPHQW��VHH�7DEOH������GXH�WR�WKH�VXVFHSWLELOLW\�RI�WKHVH�PDWHULDOV�WR�VWUHVV�
FRUURVLRQ�FUDFNLQJ����>3���@
�¦·������&ROG�VWUDLJKWHQLQJ��VWUDLJKWHQLQJ�DW�D�WHPSHUDWXUH�EHORZ�����&������)���E\�PHDQV�RI
G\QDPLF�ORDGV�VKRXOG�EH�XVHG�RQO\�LQ�PDNLQJ�PLQRU�VWUDLJKWHQLQJ�UHSDLUV�DW�WKH�WLSV�RU�WKH�WKLQ
HGJHV�RI�0Q�EURQ]H��1L0Q�EURQ]H�RU�1L$O�EURQ]H�EODGHV���>3���@
�¦·������,Q�SULQFLSOH��WKH�FROG�IDLULQJ��IDLULQJ�WHPSHUDWXUH�LV�����&�RU�OHVV��VKRXOG�EH�GRQH�XQGHU
VWDWLF�OHDG�E\�K\GUDXOLF�MDFN�HWF���>3��@
�o°¤¼¨°oµ�°·��

- 0DMRU�DQG�0LQRU�6WUDLJKWHQLQJ�5HSDLUV��0LQRU�VWUDLJKWHQLQJ�UHSDLUV�LQFOXGH�WKH�UHSDLU�RI
HGJHV�RQ�WKH�RXWHU�����RI�WKH�SURSHOOHU�GLDPHWHU�DQG�LQ�JHQHUDO�VKRXOG�EH�OLPLWHG�WR�WKH
UHSDLU�RI�VHFWLRQV�XQGHU����PP��������LQ���WKLFN��$OO�RWKHU�UHSDLUV��LQFOXGLQJ�UHSDLUV�WR�WKH
FULWLFDO�DUHD�RI�KLJK�VNHZ�SURSHOOHUV��DUH�FRQVLGHUHG�WR�EH�PDMRU�UHSDLUV���>$%6�*XLGDQFH
0DQXDO��3���@

- 6WUDLJKWHQLQJ��7KH�EHQW�SRUWLRQ�RI�WKH�EODGH�LV�VORZO\�KHDWHG�RYHU�D�ODUJH�RSHQ�SURSDQH�JDV
RU�FRNH�EUD]LHU�WR�D�ORZ�UHG�KHDW��7KH�GLVWRUWLRQ�LV�WKHQ�VORZO\�SXVKHG�EDFN�WR�VKDSH�E\
PHDQV�RI�KHDY\�ZHLJKWV�SODFHG�GLUHFWO\�RQ�WKH�EODGH��$IWHU�YHU\�VORZ�FRROLQJ��WKH�VXUIDFH�LV
DJDLQ�FKHFNHG�IRU�SLWFK�DQG��LI�QHFHVVDU\��WKH�SURFHVV�UHSHDWHG���>0DULQH�$X[LOLDU\
0DFKLQHU\��3���@



���

- �µ¦��́Ä��´�¦�¸É�·��°Ã�¥Ä�o�ªµ¤¦o°���6WUDLJKWHQLQJ��¤�̧��Â����º°�Â��Ä�o�ªµ¤¦o°�­¼�¤µ���+RW
6WUDLJKWHQLQJ��Â¨³Â��Ä�o�ªµ¤¦o°�Å¤n­¼�¤µ���&ROG�6WUDLJKWHQLQJ���>�¼oÁ�¸É¥ª�µ�@

°¦¦�΅�¬�r��&ROG�6WUDLJKWHQLQJ�Á�}��µ¦��́Ä��°�Ä��´�¦�¸ÉÁ­̧¥®µ¥�·��°�n°��oµ��o°¥��Ä��·��°�´��µ�
�°�Á�oµÅ��j°¥�ªnµ���Ä�����°�¦´«¤¸Ä��´�¦�Â¨³�¦·Áª�Ä��¸É®�µÅ¤nÁ�·�����¤·¨ ·̈Á¤�¦��Ã�¥Ä®o�ªµ¤¦o°�°¥nµ�
�oµ�Ç�Â¨³�´Éª�¹��Â�n°»�®£¼¤·Å¤nÁ�·��¦³¤µ������°�«µÁ�¨Á�¥̧­�°»�®£¼¤·�°��¦·Áª��¸É�´��³�o°����¸É¦³®ªnµ�
�Î�µÁ�·��µ¦�´�Ä����Â¨³Á¤ºÉ°�´�Ä�Á­¦È���³�o°��n°¥�Ç�¨�°»�®£¼¤·¨�°¥nµ��oµ�Ç

• �µ¦��́Ã�¥Å¤nÄ�o�ªµ¤¦o°���>�¼oÁ�¸É¥ª�µ�@

JULQGLQJ ([3LU���

¤·�·�'� � ���ªµ¤­́¤¡´��r�°�ª·�¸�µ¦�n°¤Ä��´�¦Á¦º° �Î�µ�µ¤

¤Ã��´«�r­́¤¡´��r���µ¦µ��¸É������£µ���ª����

Åª¡��r����JULQG���Î�µ�¦·¥µ�
�¦·������$�PLQRU�FUDFN�PD\�EH�UHPRYHG�E\�JULQGLQJ�RU�GULOOHG�D�VWRS�KROH�WKURXJK��ZH�UHFRPPHQG�
D�PDMRU�FUDFN�LV�WR�EH�UHSDLUHG�E\�D�VXLWDEOH�PHWKRG���>3����2XWOLQH@
�¦·������0LQRU�GDPDJHV�VXFK�DV�VPDOO�EUHDNDJHV��VPDOO�FUDFNV��VOLJKW�FDYLWDWLRQ�HURVLRQ�GDPDJHV
DURXQG�HGJH�RU�WLS�DUH�WR�EH�FXW�RII�DQG�ILQLVKHG�E\�JULQGLQJ����>3����2XWOLQH@
�¦·������3URYLGHG�LW�LV�QRW�OHIW�WRR�ORQJ��OLJKWO\�JULQGLQJ�RXW�WKH�FDYLWDWLRQ�VSRWV�DQG�UHWXUQLQJ�WKH
EODGH�EDFN�WR�D�VPRRWK�K\GURG\QDPLF�VXUIDFH�FDQ�HIIHFWLYHO\�GHDO�ZLWK�WKLV���>3���@
�¦·������$IWHU�JULQGLQJ�WKH�ZHOG�GRZQ�WKHUH�VKRXOG�EH�OLWWOH�RU�QR�SRURVLW\�DORQJ�WKH�ZHOG�OLQH���>3���@
�¦·������$V�VXFK�DQ�DWWDFN�LV�XVXDOO\�ZLGHVSUHDG��D�VPRRWK�VXUIDFH�FDQ�EH�UHVWRUHG�RQO\�E\�KHDY\
JULQGLQJ����>3���@
�¦·������$V�D�JHQHUDO�UXOH��ZKHQ�GHIHFWV�RU�FUDFNV�DUH�IRXQG�RQ�D�SURSHOOHU��WKH\�VKRXOG�UDWKHU�EH
UHFRQGLWLRQHG�HLWKHU�E\�FKLSSLQJ�RU�E\�JULQGLQJ�LQ�SUHIHUHQFH�WR�KDYLQJ�WKHP�UHFRQGLWLRQHG�E\
ZHOGLQJ���>3���@
�¦·������7KH�JULQGLQJ�RSHUDWLRQ�VKRXOG�EH�FDUULHG�RXW�ZLWK�PRGHUDWH�JULQGLQJ�SUHVVXUH�DQG�ZLWK�D
KLJK�VSHHG�JULQGLQJ�PDFKLQH��LQ�RUGHU�WR�DYRLG�VPHDULQJ���>3���@
�¦·������,I�DQ\�SURJUHVVLQJ�FUDFN�RI�GHIHFW�WKDW�FDQ�VHULRXVO\�GDPDJH�WKH�SURSHOOHU�LV�GHWHFWHG��EH
VXUH�WR�JULQG�LW�RII��>3���@
°¦¦�΅�¬�r��*ULQGLQJ��º°��µ¦Á�¸¥¦³Å��®¦º°�´�Â�n�Ã�¥Ä�oÁ�¦ºÉ°�Á�¸¥¦³Å���Á�¦ºÉ°�®·�Á�¸¥�Ä�®·�Á�¸¥��Á¡ºÉ°Ä®o�¡ºÊ�
�·ª�°�Ä��´�¦Á¦¸¥�Á­¤°�´�����µ¦Á�¥̧¦³Å�Á�}�ª·�¸�n°¤¡ºÊ��·ªÄ��´�¦�¸É¤¸�ªµ¤Á­̧¥®µ¥Å¤n¤µ��´��Á�n��¤¸¦°¥¦oµª
®¦º°¦°¥��́�¦n°���¸É�³�o°�Á�¸¥¦³Å�Ä®oÁ¦¸¥����®¦º°¤¸¦°¥¦oµª�¦°¥�´��¦n°��Ä�®´��¦·Áª��°�®¦º°�¨µ¥Ä�Á È̈�
�o°¥��¹É��³�o°��´�°°��n°�Â öª�¹�Á�¸¥¦³Å�Ä®oÁ¦¸¥�����°��µ��¸Ê��n°�Â¨³®΅��µ�Á�ºÉ°¤­nª�Ä��Ç��°�Ä���´�¦��È
�o°�¤�̧µ¦Á�¸¥¦³Å��¦·Áª��¸É�³Á�ºÉ°¤�®¦º°¦°¥Á�ºÉ°¤��:HOG�/LQH��®΅��µ¦Á�ºÉ°¤�Ä®oÁ¦¸¥�Á­¤°�´��´�¡ºÊ��·ªÄ��´�¦
°�¹É��*ULQG�Á�}��¦·¥µ�°��µ¦Á�¸¥¦³Å�



���

• �µ¦Á�¸¥¦³Å���>�¼oÁ�¸É¥ª�µ�@

SROLVKLQJ ([3LU���

¤·�·�'� � ���ªµ¤­́¤¡´��r�°�ª·�¸�µ¦�n°¤Ä��´�¦Á¦º° �Î�µ�µ¤

¤Ã��´«�r­́¤¡´��r���µ¦µ��¸É������£µ���ª����

Åª¡��r����SROLVK���Î�µ�¦·¥µ�
�¦·������7KH�DXWKRUV�ZDUQ��KRZHYHU��WKDW�XQOHVV�VNLOOIXOO\�HPSOR\HG�DEUDVLYHV�DUH�XVHG�LQ�SURSHOOHU
SROLVKLQJ�WKH\�DUH�OLNHO\�WR�LQWURGXFH�D�ZRUVHQHG�WH[WXUH���>3���@
�¦·������$FFRUGLQJ�WR�WKH�GHYHORSHUV��EODGH�URXJKQHVV�YDOXHV�IRXQG�HTXLYDOHQW�WR���PLFURQV�5D�RU
PRUH�VKRXOG�EH�WUHDWHG�E\�SROLVKLQJ���>3���@
�¦·������)RXOLQJ�JUDGXDOO\�DWWDFKHV�LWVHOI�WR�WKH�EODGHV�DQG�KXE�RI�WKH�SURSHOOHU�VLJQLILFDQWO\
LQFUHDVLQJ�WKH�VXUIDFH�URXJKQHVV���h(YHQ�D��PP�OD\HU�RI�DFFXPXODWHG�IRXOLQJ�RU�FDOFLXP�GHSRVLWV
RQ�D�SURSHOOHU�ZLOO�LQFUHDVH�LWV�URXJKQHVV�EH\RQG�DFFHSWDEOH�OLPLWV�DQG�ZLWKLQ����PRQWKV�RU�VR�FDQ
VLJQLILFDQWO\�GRZQJUDGH�HIILFLHQF\��h&OHDQLQJ��RU�SROLVKLQJ���LQYROYHV�WKH�UHPRYDO�RI�WKLV�JURZWK�
OHDYLQJ�EHKLQG�D�FOHDQ�DQG�KLJKO\�SROLVKHG�VXUIDFH���7KH�PDQQHU�LQ�ZKLFK�WKLV�LV�GRQH�LV�LPSRUWDQW�
,I�WKH�JURZWK�LV�UHPRYHG�XVLQJ�KDUVK�DEUDVLYH��WKH�VXUIDFH�RI�WKH�EODGHV�PD\�ORRN�VKLQ\��EXW�WKH\�ZLOO
EH�GHHSO\�VFUDWFKHG�DQG�D�PHDVXUDEOH�DPRXQW�RI�SURSHOOHU�PDWHULDO�ZLOO�KDYH�EHHQ�UHPRYHG�IURP
WKH�EODGH�VXUIDFHV���>3��@
�¦·������7KH�FRUUHFW�SURFHGXUH�IRU�SROLVKLQJ�D�EODGH�OHDYHV�D�YHU\�VPRRWK�VXUIDFH��ZKLFK�ZLOO�UHVLVW
IXWXUH�IRXOLQJ��h,QFRUUHFW�SROLVKLQJ�FDQ��DW�EHVW��UHVXOW�LQ�PRUH�UDSLG�URXJKHQLQJ�DQG�IRXOLQJ�RI�WKH
SURSHOOHU�IDFHV�DQG�DW�ZRUVW��GHIRUPDWLRQ�RU�DOWHUQDWLRQ�RI�WKH�SURSHOOHU�EODGH�SURILOHV��WKH�QHW�UHVXOW
RI�ZKLFK�LV�PRUH�IXHO�EHLQJ�EXUQHG�DQG�WKHUHIRUH��KLJKHU�EXQNHU�FRVWV���>3���@
�¦·������$IWHU�SROLVKLQJ�WKH�VXUIDFH�XVLQJ�D�GLVN�VDQGHU�DORQJ�WKH�OHQJWK�RI�WKH�EODGH��WKH�VXUIDFH
VKRXOG�EH�H[DPLQHG�XVLQJ�D�KDQG�PDJQLI\LQJ�JODVV�RU�E\�SHUIRUPLQJ�WKH�G\H�SHQHWUDQW�WHVW���>3���@
�¦·������$IWHU�WKH�UHSDLU�ZRUN��WKH�SURSHOOHU�ZDV�SROLVKHG�XVLQJ�8QGHUZDWHU�6KLSFDUH
V�RZQ�PXOWL�
JUDGH�QRQ�DEUDVLYH�SROLVKLQJ�V\VWHP���>3���@
�¦·������:HOGLQJ��7KH�UHSDLUHG�SURSHOOHU�LV�WKHQ�SROLVKHG��FDUHIXOO\�FKHFNHG�GLPHQVLRQDOO\�DQG
VWDWLFDOO\�EDODQFHG���>3���@
°¦¦�΅�¬�r��3ROLVKLQJ��º°��µ¦�´��Ã�¥Ä�o­µ¦�´��¼��$EUDVLYH��®¦º°°»��¦�r°ºÉ��Ç�Á¡ºÉ°Ä®o¡ºÊ��·ª�°�Ä��´�¦
­³°µ�Á¦¸¥�Á�¸¥�����µ¦��́Á�}�ª·�¸�n°¤¡ºÊ��·ªÄ��´�¦�¸É�¦»�¦³Á�ºÉ°��µ��µ¦����´��¦n°����¦ª¤�´Ê�®·��¼���)RXOLQJ�
�¸É�n°¥�n°�´ªÁ¡·É¤�¹Ê�°¥¼n�¸É¡ºÊ��·ªÄ��´�¦����°��µ��¸Ê�3ROLVKLQJ�Á�}��´Ê��°�®΅��µ��µ¦Á�ºÉ°¤Â¨³�®¦º°�µ¦
Á�¥̧¦³Å��oª¥�Á¡ºÉ°Ä®o¦°¥Á�ºÉ°¤Á¦¸¥�Á�¸¥����¡ºÊ��·ª�¸ÉÁ¦¸¥�Á�¸¥��³�nª¥�³¨°�µ¦�´��¦n°�®¦º°�µ¦Á�·�®·��¼�Á�µ³
Ä���́¦�Â�n�µ¦�´��·�ª·�¸®¦º°¦»�Â¦�Á�·�Å��³�Î�µÄ®oÄ��´�¦Á­̧¥®µ¥Å�o���°�¹É��3ROLVK�Á�}��¦·¥µ�°��µ¦�´�

• �µ¦�´���>�¼oÁ�¸É¥ª�µ�@



���

FXWWLQJ ([3LU���

¤·�·�'� � ���ªµ¤­́¤¡´��r�°�ª·�¸�µ¦�n°¤Ä��´�¦Á¦º° �Î�µ�µ¤

¤Ã��´«�r­́¤¡´��r���µ¦µ��¸É������£µ���ª����

Åª¡��r����FURSSLQJ�����FXW���Î�µ�¦·¥µ������FURS���Î�µ�¦·¥µ�
�¦·������:LWK�FXWWLQJ��D�VPDOO�DPRXQW�RI�WUDLOLQJ�HGJH�PDWHULDO�LV�UHPRYHG�DQG�WKH�HGJH�UH�JURXQG�
>3���@
�¦·������%HFDXVH�RI�WKH�QDWXUH�RI�WKH�ZHOGLQJ�RU�FXWWLQJ�WLS�WKH�IODPH�LV�WLJKWO\�FRQFHQWUDWHG��DQG�WKH
UHVXOW�PD\�EH�D�ORFDOL]HG�DSSOLFDWLRQ�RI�DQ�DPRXQW�RI�KHDW�IDU�EH\RQG�WKH�UHTXLUHPHQWV�IRU�ORRVHQLQJ
WKH�SURSHOOHU�RQ�WKH�VKDIW���>3���@
�¦·������0LQRU�GDPDJHV�VXFK�DV�VPDOO�EUHDNDJHV��VPDOO�FUDFNV��VOLJKW�FDYLWDWLRQ�HURVLRQ�GDPDJHV
DURXQG�HGJH�RU�WLS�DUH�WR�EH�FXW�RII�DQG�ILQLVKHG�E\�JULQGLQJ���>3����2XWOLQH@
�¦·������7KHUH�LV�QR�LGHDO�UHSDLU�PHWKRG��WKH�VXUIDFH�FDQ�EH�VPRRWKHG�XVLQJ�D�JULQGHU��RU
GHSHQGLQJ�RQ�WKH�SRVLWLRQ��WKH�EODGH�FDQ�EH�EXLOW�XS�E\�ZHOGLQJ��LI�WKH�FRUURVLRQ�LV�VHYHUH��WKH
FRUURGHG�SDUW�PD\�EH�FXW�RXW�DQG�DQ�DSSURYHG��WHVWHG�PDWHULDO�PD\�EH�ZHOGHG���>3���@
�¦·������,W�LV�D�SUHFLVH�SURFHGXUH�VLQFH�QRW�RQO\�WKH�VPDOOHVW�VXUIDFH�DUHD�SRVVLEOH�VKRXOG�EH
FURSSHG�EXW�DOVR�WKH�VXUIDFH�DUHDV�RQ�RWKHU�EODGHV�KDYH�WR�EH�FXW�H[DFWO\�WKH�VDPH�WRR��LQ�RUGHU�WR
PDLQWDLQ�EDODQFH��RWKHUZLVH�GDPDJH�FRXOG�EH�HYHQ�JUHDWHU���>3���@
�¦·������2XU�SURSHOOHU�UHSDLU�VHUYLFH�XVHV�FURSSLQJ�DQG�VWUDLJKWHQLQJ�WHFKQLTXHV�GHYHORSHG�GXULQJ
\HDUV�RI�H[SHULHQFH�UHVXOWLQJ�LQ�WKH�EHVW�SRVVLEOH�VROXWLRQ���>3���@
°¦¦�΅�¬�r��&XWWLQJ��¹É�¤�̧&XW�Á�}��¦·¥µ��º°��µ¦�´�Ä��´�¦�®¦º°�µ¦Á È̈¤�°�Ä��´�¦���Ã�¥Ä�oÁ�¦ºÉ°�¤º°�¸ÉÄ�o
�ªµ¤¦o°��´�Ã¨®³®¦º°Ã¨®³�­¤��®´ª�´�������´Ê��¸Ê�&XWWLQJ�Á�}�ª·��̧µ¦�µ¦�n°¤Ä��´�¦�¸É°µ�¤¸¦°¥¦oµª ¹̈��®¦º°¦°¥
��́�¦n°��¸É̈ ¹����n°¤µ�³Á�·�¦°¥¦oµª��®nµ��µ��°�Ä�Á�oµ¤µ�®¦º°Á�}�ª·�¸�µ¦�n°¤Ä��´�¦�¸É°µ�¤¸�¦·Áª��°�®¦º°
�¨µ¥Ä�Á­̧¥®µ¥���o°�Á È̈¤°°��ÈÅ�o���Á¤ºÉ°�´�­nª��¸ÉÁ­̧¥®µ¥°°�Â öª��³�o°�Á�¸¥¦³Å�­nª��´�� n̈µªÄ®oÁ¦¸¥��n°�
�µ¦Á�ºÉ°¤®¦º°�µ¦��́�n°Å�����µ¦�´�Ä���Î�µÄ®oÄ��´�¦�³Á­̧¥«¼�¥rÁ¡¦µ³�ÎÊ�µ®�´�Ä�®µ¥Å���¹��o°�Á�ºÉ°¤�n°Á¡·É¤­nª�
�¸É�µ�®µ¥Å��®¦º°�´�Ä�°ºÉ�Á¡ºÉ°Ä®oÄ��´�¦Å�o«¼�¥rÂ¨³�Î�µÅ�Ä�o�µ�Å�o

• �µ¦�´���>�¼oÁ�¸É¥ª�µ�@

VWUHVV�UHOLHI�KHDW�WUHDWPHQW ([3LU���

¤·�·�'� � ���ªµ¤­́¤¡´��r�°�ª·�¸�µ¦�n°¤Ä��´�¦Á¦º° �Î�µ�µ¤

¤Ã��´«�r­́¤¡´��r���µ¦µ��¸É������£µ���ª����
Åª¡��r�����KHDW�WUHDWPHQW�IRU�VWUHVV�UHOLHI�����VWUHVV�UHOLHYLQJ�KHDW�WUHDWPHQW��
���������������KHDW�WUHDWPHQW�IRU�VWUHVV�UHOLHYLQJ�����VWUHVV�UHOLHI�KHDW�WUHDW���Î�µ�¦·¥µ�



���

�¦·������$IWHU�ZHOGLQJ�UHSDLUV��D�VXLWDEOH�VWUHVV�UHOLHI�KHDW�WUHDWPHQW�LV�WR�EH�GRQH�LQ�DFFRUGDQFH�ZLWK
WKH�PDWHULDO�RI�WKH�SURSHOOHU���>3����2XWOLQH@
�¦·������$IWHU�VWUDLJKWHQLQJ��KHDW�WUHDWPHQW�IRU�VWUHVV�UHOLHI�LV�UHTXLUHG�IRU�0DQJDQHVH�EURQ]H��EXW
QRW�DOZD\V�IRU�$OXPLQLXP�EURQ]H���>3����2XWOLQH@
�¦·������,I�DQ\�ZHOGV�DUH�PDGH�LQ�WKH�SURSHOOHU�FDVWLQJ��VWUHVV�UHOLHI�KHDW�WUHDWPHQW�LV�UHTXLUHG�LQ
RUGHU�WR�PLQLPL]H�WKH�UHVLGXDO�VWUHVVHV���>3���@
�¦·������6WUHVV�UHOLHI�KHDW�WUHDWPHQW�LV�WR�EH�FDUULHG�RXW��ZKHUH�SRVVLEOH��LQ�IXUQDFHV�KDYLQJ�VXLWDEOH
DWPRVSKHUH�DQG�WHPSHUDWXUH�FRQWURO���>3���@
�¦·������:KHUH�D�SURSHOOHU�RU�SURSHOOHU�EODGH�LV�WR�EH�VWUHVV�UHOLHI�KHDW�WUHDWHG��D�YLVXDO�H[DPLQDWLRQ
LV�WR�EH�PDGH�EHIRUH�KHDW�WUHDWPHQW��DQG�ERWK�YLVXDO�DQG�G\H�SHQHWUDQW�H[DPLQDWLRQV�DUH�WR�EH
PDGH�DIWHU�WKH�VWUHVV�UHOLHI�KHDW�WUHDWPHQW���>3���@
�¦·������%RWK�0Q�EUDVV��1L0Q�EUDVV�DQG�0Q$O�EURQ]H�DUH�VXVFHSWLEOH�WR�VWUHVV�FRUURVLRQ
FUDFNLQJ��DQG�LW�LV�WKHUHIRUH�HVVHQWLDO�WKDW�D�VWUHVV�UHOLHYLQJ�KHDW�WUHDWPHQW�RI�WKHVH�PDWHULDOV�LV
FDUULHG�RXW�IROORZLQJ�WKH�UHSDLU�ZRUN�LQ�SDUWV�RI�D�SURSHOOHU�ZKLFK�ZLOO�EH�H[SRVHG�WR�VHD�ZDWHU���>3�
��@
�¦·������+HDW�WUHDWPHQW�IRU�VWUHVV�UHOLHYLQJ�SXUSRVHV�PD\�EH�GRQH�E\�KHDWLQJ�WKH�HQWLUH�SURSHOOHU
LQ�IXUQDFH�RU�E\�ORFDO�KHDWLQJ�RI�WKH�UHSDLUHG�DUHD���7KH�ILUVW�SURFHVV�RIIHUV�PRUH�XQLIRUP
FRQGLWLRQV�DQG�EHWWHU�FRQWURO�DQG�LV�WKHUHIRUH�UHFRPPHQGHG���>3���@
�o°¤¼¨°oµ�°·��

- 6WUHVV�5HOLHYLQJ��+HDWLQJ�WR�VXLWDEOH�WHPSHUDWXUH��KROGLQJ�ORQJ�HQRXJK�WR�UHGXFH�UHVLGXDO
VWUHVVHV��DQG�WKH�FRROLQJ�VORZO\�HQRXJK�WR�PLQLPL]H�WKH�GHYHORSPHQW�RI�QHZ�UHVLGXDO
VWUHVVHV���>,QWURGXFWLRQ�WR�3K\VLFDO�0HWDOOXUJ\@

- 6WUHVV�5HOLHYLQJ�®¤µ¥�¹���µ¦�¨µ¥�ªµ¤Á�o��°�Ã¨®³®¦º°Ã¨®³�­¤�Ã�¥Ä�o�ªµ¤¦o°���+HDW
7UHDWPHQW�����Â�n�6WUHVV�5HOLHYLQJ�Å¤n�Î�µÁ�}��o°�Ä�o�ªµ¤¦o°�Á­¤°Å��Á�n���µ¦Á�µ³�¸ÉÁ¦¸¥�ªnµ
v3HHQLQJw��¦��¦·Áª�¦°¥Á�ºÉ°¤Ä®¤n�Ç��°��·Ê��µ����Ä���³Á�¸¥ª�´���µ¦�Î�µ�+HDW�7UHDWPHQW��ÈÅ¤n�Î�µ
Á�}��o°��Î�µÁ¡ºÉ°�µ¦�¨µ¥�ªµ¤Á�o�Á­¤°Å��Á�n���µ¦Ä®o�ªµ¤¦o°��·Ê��µ��n°��µ¦Á�ºÉ°¤��3UH�KHDWLQJ�
Á¡ºÉ°�¦�́�»�­¤�´�·�µ��µ¥£µ¡�°��·Ê��µ�Ä®oÁ®¤³­¤�n°��µ¦Á�ºÉ°¤��>�¼oÁ�¸É¥ª�µ�@

°¦¦�΅�¬�r��6WUHVV�5HOLHI�+HDW�7UHDWPHQW�Á�}��¦³�ª��µ¦­Î�µ�´�®΅��µ¦Á�ºÉ°¤��:HOGLQJ��Â¨³�µ¦�´�
�6WUDLJKWHQLQJ��Ä���́¦�Ã�¥�µ¦Ä�o�ªµ¤¦o°��¸É�ª��»¤°»�®£¼¤·Åªo°¥nµ�Á®¤µ³­¤�´�ª´­�»����´Ê��¸Ê�Á¡ºÉ°¨�Â¦��
Á�o���6WUHVV���¸É���oµ��°�Ã¨®³�­¤�¸ÉÁ�}�ª´­�»�°�Ä��´�¦����µ¦¨��ªµ¤Á�o��¸Ê��³�nª¥¨�¦°¥¦oµªÄ�Ä��´�¦�¸É
¤µ�µ��µ¦�»�¦n°�Á¤ºÉ°Ã¨®³�­¤�Î�µ��·�·¦·¥µ�´��ÎÊ�µ�³Á �̈Ã�¥Á�¡µ³Ä�Â¤��µ�¸­��¦°��r��¹É����µ��n°�µ¦�»
�¦n°��o°¥�ªnµ���°�¹É��¦¼��¦·¥µ�°��6WUHVV�5HOLHI�+HDW�7UHDWPHQW�Å�oÂ�n�6WUHVV�5HOLHI�+HDW�7UHDW

• �µ¦°�Á¡ºÉ°¨��ªµ¤Á�o���>�¼oÁ�¸É¥ª�µ�@

• �µ¦°��¨µ¥Á�o���>�¼oÁ�¸É¥ª�µ�@

• VWUHVV���ªµ¤Á�o���>«¡́�r�´��´�·�¦µ��´��·�¥­�µ�����¦³­µ��ª�¬r�°��Î�µ@



���

ZHOGLQJ ([3LU���
¤·�·�'� � Â¨³�¤·�·�'�� ���ªµ¤­́¤¡�́�r�°�ª·�¸�µ¦�n°¤Ä��´�¦Á¦º°Â¨³�°��µ¦
�n°¤Ä��´�¦Á¦º°Ã�¥�µ¦Á�ºÉ°¤ �Î�µ�µ¤

¤Ã��´«�r­́¤¡´��r���µ¦µ��¸É������£µ���ª����

Åª¡��r����ZHOGLQJ�UHSDLU�����ZHOGLQJ�ZRUN���ZHOG���Î�µ�¦·¥µ�
�¦·������:HOGLQJ�LV�ZLGHO\�XVHG�IRU�UHSDLUV�RI�EUHDNDJH��FUDFN��FDYLWDWLRQ�HURVLRQ��HWF���>3����287@
�¦·������7KHUH�DUH�VHYHUDO�W\SHV�LQ�ZHOGLQJ�SURFHVVHV��VXFK�DV�0HWDO�DUF�ZHOGLQJ��&DUERQ�DUF
ZHOGLQJ��,QHUW�JDV�VKLHOGHG�PHWDO�DUF�ZHOGLQJ��0,*��DQG�,QHUW�JDV�VKLHOGHG�WXQJVWHQ�DUF�ZHOGLQJ
�7,*����>3����287@
�¦·������7KH�TXDOLILHG�ZHOGHU�ZKR�KDV�WHFKQLFDO�VNLOO�DQG�ORQJ�H[SHULHQFHV�LV�WR�EH�IROORZHG�IRU�WKH
ZHOGLQJ�UHSDLU�ZLWK�VXLWDEOH�HOHFWURGHV�DQG�JRRG�KHDW�FRQGLWLRQV��h$IWHU�UHSDLULQJ��WKH�DUHD�PXVW�EH
FRROHG�GRZQ�VORZO\���7KH�H[FHVVLYH�PHWDO�LV�WR�EH�FKLSSHG�RXW�DQG�ILQLVKHG�E\�JULQGLQJ���>3����287@
�¦·������7KH�YDULRXV�WHVW�UHVXOWV�VR�IDU�VKRZ�WKDW�0,*�DQG�7,*�DUH�VXSHULRU�WR�RWKHU�PHWKRGV�IRU�WKH
DYRLGDQFH�RI�GHIHFWV��EHFDXVH�WKH�KLJKHU�TXDOLW\�LV�WR�EH�H[SHFWHG�E\�WKHVH�ZHOGLQJ�PHWKRGV
VKLHOGHG�ZLWK�LQHUW�JDVHV���>3����:HOGLQJ@
�¦·������7KH�DIIHFWHG�DUHD�LV�ILUVW�SUH�KHDWHG�DQG�WKH�DFWXDO�ZHOGLQJ�FDUULHG�RXW�ZLWK�JUHDW�FDUH�
$IWHUZDUGV�WKH�ZHOG�LV�DQQHDOHG�LQ�RUGHU�WR�PDLQWDLQ�WKH�FRUUHFW�PLFUR�VWUXFWXUH�RI�WKH�DOOR\��DQG�WR
UHOLHYH�WKH�VWUHVVHG�LQGXFHG�LQ�WKH�PHWDO���>3���@
�¦·������:KHQ�FDUU\LQJ�RXW�UHSDLUV�E\�ZHOGLQJ��WKH�FDVWLQJ�GHIHFWV�RU�FUDFNV�LQ�WKH�GDPDJHG�SDUW�RI
WKH�SURSHOOHU�VKRXOG�EH�UHPRYHG�FRPSOHWHO\�EHIRUH�ZHOGLQJ���>3���@
�¦·������&RPSDQLHV�ZLVKLQJ�WR�FDUU\�RXW�ZHOGLQJ�ZRUN�RQ�SURSHOOHUV�PXVW�KDYH�DW�WKHLU�GLVSRVDO�WKH
QHFHVVDU\�ZRUNVKRSV��OLIWLQJ�JHDU��ZHOGLQJ�HTXLSPHQW��SUHKHDWLQJ�DQG��ZKHUH�QHFHVVDU\��DQQHDOLQJ
IDFLOLWLHV��WHVW�DSSDUDWXV�DQG�PDWHULDOV�DV�ZHOO�DV�FHUWLILHG�ZHOGHUV�DQG�H[SHUW�ZHOGLQJ�VXSHUYLVRUV�WR
HQDEOH�WKHP�WR�SHUIRUP�WKH�ZRUN�SURSHUO\���>3���@
°¦¦�΅�¬�r��:HOGLQJ�Á�}�ª·��̧¸ÉÄ�oÄ��µ¦�n°¤�ªµ¤Á­̧¥®µ¥�¸ÉÁ�·�Â�n�´ªÁ�ºÊ°ª´­�»Ã¨®³�­¤�°�Ä��´�¦�Å�oÂ�n�¦°¥
¦oµª��&UDFNLQJ��Â¨³�µ¦Á�·��µ¦�´��¦n°���&DYLWDWLRQ�(URVLRQ�®¦º°�&RUURVLRQ��¦ª¤�´Ê�Á¤ºÉ°¤¸�µ�­nª��°�Ä�
®´�®µ¥Å���%ODGH�0LVVLQJ������µ¦Á�ºÉ°¤¤°̧¥¼n®¨µ¥�¦³Á£��Â�n�µ¦Á�ºÉ°¤�¸ÉÄ�o�´��µ��n°¤Ä��´�¦Å�o�¸�Å�oÂ�n��µ¦
Á�ºÉ°¤°µ¦r�Ã¨®³Â�p­� »̈¤�®¦º°��µ¦Á�ºÉ°¤¤·���,QHUW�*DV�6KLHOGHG�0HWDO�DUF�:HOGLQJ�®¦º°�0,*��Â¨³��µ¦
Á�ºÉ°¤°µ¦r��´�­Á��Â�p­� »̈¤�®¦º°��µ¦Á�ºÉ°¤�·���,QHUW�*DV�6KLHOGHG�7XQJVWHQ�DUF�:HOGLQJ�®¦º°�7,*������n°�
�µ¦Á�ºÉ°¤��o°�Á�¦¸¥¤¡ºÊ��·ª�¦·Áª��°�Ä��´�¦�¸É�³Á�ºÉ°¤Ä®oÁ¦¸¥�Â¨³�¦´�°»�®£¼¤·�¸ÉÁ¦¸¥�ªnµ�µ¦�v3UH�KHDWLQJw
�µ¦Á�ºÉ°¤Ä���́¦Á�}��µ��¸É�o°�°µ«´¥�¼o�¸É¤¸�ªµ¤�Î�µ�µ���¤¸Ä�¦´�¦°��µ�­¤µ�¤�´Ê�Á¦º°��¦ª¤�´Ê�¤¸­�µ��¸ÉÁ�ºÉ°¤
­£µª³Âª� ö°¤�Á�¦ºÉ°�¤º°�nµ��Ç��Â¨³¨ª�Á�ºÉ°¤�¸ÉÁ®¤µ³­¤����ªµ¤­Î�µ�´�°¥¼n�¸É¦°¥Á�ºÉ°¤��¸É�³�o°�Á�ºÉ°¤Á�oµÁ�}�
Á�ºÊ°Á�¥̧ª��́Á�ºÊ°Ä���́¦°¥nµ�­�·�Ã�¥Å¤n¤¸�ªµ¤Á�o����oµ����Á¤ºÉ°Á�ºÉ°¤Á­¦È���ª¦�ª��»¤Ä®o°»�®£¼¤·¨�¨�°¥nµ�
�oµ�Ç���µ��´Ê��ÈÁ�¸¥¦³Å�Â¨³�´�Ä®oÁ¦¸¥�Á�¸¥�



���

• �µ¦Á�ºÉ°¤��>�¼oÁ�¸É¥ª�µ����«´¡�r�µ¦Á�ºÉ°¤�¦µ��´��·�¥­�µ�@

• �µ¦Â n̈��¦³­µ���>ª·Á�¸¥¦��d~��»¨�»�¦@

EXLOG�XS�ZHOGLQJ ([3LU���

¤·�·�'� � ���ªµ¤­́¤¡�́�r�°��µ¦�n°¤Ä��´�¦Á¦º°Ã�¥�µ¦Á�ºÉ°¤ �Î�µ�µ¤

¤Ã��´«�r­́¤¡´��r���µ¦µ��¸É������£µ���ª����

Åª¡��r����EXLOW�XS�E\�ZHOGLQJ�����EXLOGLQJ�XS�E\�ZHOGLQJ
�¦·������5HSDLU�RI�&DYLWDWLRQ�(URVLRQ��'DPDJHG�DUHDV�DUH�WR�EH�FKLSSHG�RXW�WR�WKH�VRXQG�EDVH
PHWDO��DQG�ILOOHG�XS�ZLWK�EXLOG�XS�ZHOGLQJ�E\�XVLQJ�WKH�VSHFLDO�ILOOHU�PHWDO��ZKLFK�KDV�EHWWHU�HURVLRQ
UHVLVWDQFH�WKDQ�EDVH�PHWDO���>3����:HOGLQJ@
�¦·������,I�WKHUH�DUH�DQ\�KDUPIXO�GHIHFWV�VXFK�DV�FUDFNV��VPDOO�GHIHFWV�PXVW�EH�VPRRWKO\�FKLSSHG
RXW�E\�JULQGHU�WR�WKH�VRXQG�PHWDO���/DUJH�RQHV�PXVW�EH�UHPRYHG�RII�DQG�EXLOW�XS�E\�ZHOGLQJ��DQG
WKHQ�WKH�VWUDLJKWHQLQJ�LV�WR�EH�FDUULHG�RXW���>3����+RW@
�¦·������7KHUH�LV�QR�LGHDO�UHSDLU�PHWKRG��WKH�VXUIDFH�FDQ�EH�VPRRWKHG�XVLQJ�D�JULQGHU��RU
GHSHQGLQJ�RQ�WKH�SRVLWLRQ��WKH�EODGH�FDQ�EH�EXLOW�XS�E\�ZHOGLQJ��LI�WKH�FRUURVLRQ�LV�VHYHUH��WKH
FRUURGHG�SDUW�PD\�EH�FXW�RXW�DQG�DQ�DSSURYHG��WHVWHG�PDWHULDO�PD\�EH�ZHOGHG���>3���@
�¦·������%HVLGHV��LQ�WKH�UHFRQGLWLRQLQJ�RI�HURGHG�SDUW�RI�WKH�SURSHOOHU�E\�EXLGLQJ��XS�E\�ZHOGLQJ��WKH
ZHOGLQJ�PRGHV�RI�KLJK�DOXPLQLXP�V\VWHP�DUH�XVHG���>3���@
�o°¤¼¨°oµ�°·��

- �µ¦Á�ºÉ°¤Ä���́¦�³Â�n��µ¤΅�¬�³�°��ªµ¤Á­̧¥®µ¥�°�Ä��´�¦�Å�oÂ�n��µ¦Á�ºÉ°¤¦°¥¦oµª�¸É�·� ¹̈���µ¦
Á�ºÉ°¤¦°¥¦oµª�ºÊ��Ç���µ¦Á�ºÉ°¤Ä��¸É®´�®µ¥Å�Á�¡µ³­nª��°���µ¦Á�ºÉ°¤Ä��¸É®´�®µ¥Å�¤µ��ªnµ�°�
�µ¦Á�ºÉ°¤¡ºÊ��·ª�¸É�¼��´��¦n°� ¹̈��Â¨³�µ¦Á�ºÉ°¤¡ºÊ��·ª�¸É�¼��´��¦n°�Á¡¸¥��ºÊ��Ç�����°��µ��¸Ê��µ¦Á�ºÉ°¤
Ä���́¦�È­µ¤µ¦�Â�n�Å�o�µ¤΅�¬�³�µ¦Á�ºÉ°¤�n°¤Ä��´�¦��º°�v�µ¦Á�ºÉ°¤¡°�w�Â¨³�v�µ¦Á�ºÉ°¤�n°w
­Î�µ®¦�́�µ¦Á�ºÉ°¤¡°��´Ê��¤¸΅�¬�³�°��µ¦Á�ºÉ°¤Á�·¤Ã¨®³�­¤��¨ª�Á�ºÉ°¤���¸ÉÁ�oµ�´�Á�ºÊ°ª´­�»Ä��´�¦Å�o
��̧Ã�¥Á�ºÉ°¤¡°�Ä�­nª��¸É�µ�®µ¥Å���¹É�°µ�Á�}�­nª��°��°�®¦º°�¨µ¥Ä��¸É®´�®µ¥Å��®¦º°Á�}�­nª�
Ä��Ç��°�Ä��´�¦�¸É�»�¦n°���¼��´��¦n°�Á�}�Ã¡¦��®¦º°¤¸¦°¥¦oµª���Ä��µ¦Á�ºÉ°¤¡°�Ã�¥�´ÉªÅ���³�o°�¤¸
�µ¦Á�¦¥̧¤¡ºÊ��·ªÃ�¥�µ¦Á�¸¥­nª��¸ÉÁ­̧¥®µ¥°°�Â¨³Á�¸¥¦n°�Á�ºÉ°¤Á�}�¤»¤Å¤n�ÎÉ�µ�ªnµ����°�«µ��:HOG
*URRYH�����­nª��µ¦Á�ºÉ°¤¡°��¸É�°�®¦º°�¨µ¥Ä��´Ê���³�o°�¤¸�µ¦�´�Ä���&XWWLQJ��Á®�º°­nª��¸ÉÁ­̧¥
®µ¥°°�Â¨³Á�¥̧¦n°�Á�ºÉ°¤Á�}�¤»¤Å¤n�ÎÉ�µ�ªnµ����°�«µÁ�n��´��¦ª¤�´Ê�Ä�oÂ�n�Ã¨®³�¸ÉÁ¦¸¥�ªnµ�v%DFN
3ODWHw��nª¥¥¹��oµ� n̈µ�����´Ê��¸Ê�Á¡ºÉ°Ä®oÁ�ºÉ°¤¡°��·��´�Á�ºÊ°ª´­�»Ä��´�¦Å�o�¸���Â¨³Á¤ºÉ°Á�ºÉ°¤¡°�Á�È¤Ä�
¦n°�Á�ºÉ°¤Â öª��¹�Á�¸¥Â�n�Ä®o¡ºÊ��·ªÁ¦¸¥�Á�¸¥�Á­¤°�´���>�¼oÁ�¸É¥ª�µ�@

°¦¦�΅�¬�r��%XLOW�XS�:HOGLQJ�Á�}��µ¦Á�ºÉ°¤Â��®�¹É��¤¸΅�¬�³�°��µ¦Á�ºÉ°¤Á�·¤Ã¨®³�­¤��¨ª�Á�ºÉ°¤���¸ÉÁ�oµ
��́Á�ºÊ°ª­́�»Ä���́¦Å�o�¸�Ã�¥Á�ºÉ°¤¡°�Ä�­nª��¸É�µ�®µ¥Å���¹É�°µ�Á�}�­nª��°��°�®¦º°�¨µ¥Ä��¸É®´�®µ¥Å�
®¦º°Á�}�­nª�Ä��Ç��°�Ä��´�¦�¸É�»�¦n°���¼��´��¦n°��®¦º°¤¸¦°¥¦oµª���Ä��µ¦Á�ºÉ°¤¡°�Ã�¥�´ÉªÅ���³�o°�¤¸�µ¦



���

Á�¦¥̧¤¡ºÊ��·ªÃ�¥�µ¦Á�¸¥¦³Å�­nª��¸ÉÁ­̧¥®µ¥°°�Â¨³Á�¸¥¦³Å�¦n°�Á�ºÉ°¤��:HOG�*URRYH��Á�}�¤»¤Å¤n�ÎÉ�µ�ªnµ���
°�«µ���­nª��µ¦Á�ºÉ°¤¡°��¸É�°�®¦º°�¨µ¥Ä��´Ê���³�o°�¤¸�µ¦�´�Ä���&XWWLQJ��Á®�º°­nª��¸ÉÁ­̧¥®µ¥°°�Â¨³
Á�¥̧¦³Å�¦n°�Á�ºÉ°¤Á�}�¤»¤Å¤n�ÎÉ�µ�ªnµ����°�«µÁ�n��´��¦ª¤�´Ê�Ä�oÂ�n�Ã¨®³�¸ÉÁ¦¸¥�ªnµ�v%DFN�3ODWHw��nª¥¥¹��oµ�

n̈µ�����´Ê��¸Ê�Á¡ºÉ°Ä®oÁ�ºÉ°¤¡°��·��´�Á�ºÊ°ª´­�»Ä��´�¦Å�o�¸

¦¼��¦³�°���¦¼��¸É������µ¦Á�¦¸¥¤¡ºÊ��·ªÂ¨³�µ¦Á�ºÉ°¤¡°�

• �µ¦Á�ºÉ°¤¡°���>�¼oÁ�¸É¥ª�µ�@

• EXLOGLQJ�XS���µ¦Á­¦·¤�·ª��>«¡́�r�µ¦Á�ºÉ°¤�¦µ��´��·�¥­�µ�@

• ZHOGLQJ���µ¦Á�ºÉ°¤��>«¡́�r�µ¦Á�ºÉ°¤�¦µ��´��·�¥­�µ�@

EXWW�ZHOGLQJ ([3LU���

¤·�·�'� � ���ªµ¤­́¤¡�́�r�°��µ¦�n°¤Ä��´�¦Á¦º°Ã�¥�µ¦Á�ºÉ°¤ �Î�µ�µ¤

¤Ã��´«�r­́¤¡´��r���µ¦µ��¸É������£µ���ª����

Åª¡��r�����
�¦·������,Q�EXWW�ZHOGLQJ��WKH�PDJQLWXGH�RI�WKH�UHVLGXDO�VWUHVV�YDULHV�DFFRUGLQJ�WR�WKH�GLVSDULW\�RI
SODWH�WKLFNQHVV�DQG�WKH�VKDSH�RI�JURRYH�DV�VKRZQ�LQ�)LJ�������>3���@
�¦·������%XWW�ZHOGLQJ�ZRUNV�VKDOO�EH�FDUULHG�RXW�LQ�IODW�EDVH�DIWHU�GLVPRXQWLQJ�IURP�WKH�WDLO�VKDIW��>3�
���.LQG@
�¦·������7KH�UHVXOWV�RI�WHQVLOH�WHVWV�FDUULHG�RXW�DIWHU�EXWW�ZHOGLQJ�KDG�EHHQ�FDUULHG�RXW��ZLWK�KLJK
VWUHQJWK�EUDVV�DQG�DOXPLQLXP�EURQ]H�FDVWLQJV��DV�EDVH�PHWDOV�DUH�JLYHQ�LQ�7DEOHV���DQG���
UHVSHFWLYHO\���>3���@
�o°¤¼¨°oµ�°·��

- �µ¦Á�ºÉ°¤Ä���́¦�³Â�n��µ¤΅�¬�³�°��ªµ¤Á­̧¥®µ¥�°�Ä��´�¦�Å�oÂ�n��µ¦Á�ºÉ°¤¦°¥¦oµª�¸É�·� ¹̈���µ¦
Á�ºÉ°¤¦°¥¦oµª�ºÊ��Ç���µ¦Á�ºÉ°¤Ä��¸É®´�®µ¥Å�Á�¡µ³­nª��°���µ¦Á�ºÉ°¤Ä��¸É®´�®µ¥Å�¤µ��ªnµ�°�

)LOOHU�0HWDO

%DVH�0HWDO

)LOOHU�0HWDO

%DVH�0HWDO



���

�µ¦Á�ºÉ°¤¡ºÊ��·ª�¸É�¼��´��¦n°� ¹̈��Â¨³�µ¦Á�ºÉ°¤¡ºÊ��·ª�¸É�¼��´��¦n°�Á¡¸¥��ºÊ��Ç�����°��µ��¸Ê��µ¦Á�ºÉ°¤
Ä���́¦¥�́­µ¤µ¦�Â�n�Å�o�µ¤΅�¬�³�µ¦Á�ºÉ°¤�n°¤Ä��´�¦��º°�v�µ¦Á�ºÉ°¤¡°�w�Â¨³�v�µ¦Á�ºÉ°¤�n°w
­Î�µ®¦�́�µ¦Á�ºÉ°¤�n°�´Ê��¤¸΅�¬�³�°��µ¦�Î�µ�·Ê�Ã¨®³�­¤��® n̈°®¦º°�´�Á�}��n°����·Ê�Ä®¤n�¤µÁ�ºÉ°¤�n°
Ä®oÁ�oµ��́Ä��´�¦�Â��­nª�Ä��¸É®´�®µ¥Å�®¦º°�o°��´��·Ê�Å�Á�ºÉ°��µ�¤¸¦°¥¦oµª®¦º°�¼��´��¦n°�Á�oµÅ�

¹̈���®�́®¦º°�´�Å�¤µ��ªnµÁ¡¸¥��°�Ä�������n°��µ¦Á�ºÉ°¤�n°��³�o°�¤¸�µ¦�´�Ä���&XWWLQJ��Á®�º°­nª��¸É
Á­̧¥®µ¥°°�Â¨³Á�¸¥¦³Å�¦n°�Á�ºÉ°¤��:HOG�*URRYH��Á�}�¤»¤�´ª°´�¬¦ª¸��9���´Ê��oµ���Â¨³�oµ� n̈µ��Ä®o
Å�o��µ�¤»¤Å¤n�ÎÉ�µ�ªnµ����°�«µ����´Ê��¸Ê�Á¡ºÉ°Ä®oÁ�ºÉ°¤�n°�·��´�Á�ºÊ°ª´­�»Ä��´�¦Å�o�¸���Â¨³Á¤ºÉ°Á�ºÉ°¤�n°Á�È¤
Ä�¦n°�Á�ºÉ°¤�´Ê�¦n°���Â¨³¦n°� n̈µ�Â öª��¹�Á�¸¥¦³Å�Â�n�Ä®o¡ºÊ��·ªÁ¦¸¥�Á�¸¥�Á­¤°�´���>�¼oÁ�¸É¥ª�µ�@

°¦¦�΅�¬�r��%XWW�:HOGLQJ�Á�}��µ¦Á�ºÉ°¤Â��®�¹É��¤¸΅�¬�³�°��µ¦�Î�µ�·Ê�Ã¨®³�­¤��® n̈°®¦º°�´�Á�}��n°��
�·Ê�Ä®¤n�¤µÁ�ºÉ°¤�n°Ä®oÁ�oµ�´�Ä��´�¦�Â��­nª�Ä��¸É®´�®µ¥Å�®¦º°�o°��´��·Ê�Å�Á�ºÉ°��µ�¤¸¦°¥¦oµª®¦º°�¼��´�
�¦n°�Á�oµÅ� ¹̈���®´�®¦º°�´�Å�¤µ��ªnµÁ¡¸¥��°�Ä�������n°��µ¦Á�ºÉ°¤�n°��³�o°�¤¸�µ¦�´�Ä���&XWWLQJ��Á®�º°­nª�
�¸ÉÁ­̧¥®µ¥°°�Â¨³Á�¸¥¦³Å�¦n°�Á�ºÉ°¤��:HOG�*URRYH��Á�}�¤»¤�´ª°´�¬¦ª¸��9���´Ê��oµ���Â¨³�oµ� n̈µ��Ä®oÅ�o��µ�
¤»¤Å¤n�ÎÉ�µ�ªnµ����°�«µ����´Ê��¸Ê�Á¡ºÉ°Ä®oÁ�ºÉ°¤�n°�·��´�Á�ºÊ°ª´­�»Ä��´�¦Å�o�¸

�¦¼��¦³�°���¦¼��¸É������µ¦Á�¦¸¥¤¡ºÊ��·ªÂ¨³�µ¦Á�ºÉ°¤�n°

• �µ¦Á�ºÉ°¤�n°��>�¼oÁ�¸É¥ª�µ�@

• EXWW�ZHOG��¦°¥Á�ºÉ°¤����>«¡́�r�µ¦Á�ºÉ°¤�¦µ��´��·�¥­�µ�@

• ZHOGLQJ���µ¦Á�ºÉ°¤��>«¡́�r�µ¦Á�ºÉ°¤�¦µ��´��·�¥­�µ�@

EDVH�PHWDO ([3LU���

¤·�·�'� � ���ªµ¤­́¤¡�́�r�°��µ¦�n°¤Ä��´�¦Á¦º°Ã�¥�µ¦Á�ºÉ°¤ �Î�µ�µ¤

¤Ã��´«�r­́¤¡´��r���µ¦µ��¸É������£µ���ª����

Åª¡��r�����
�¦·������5HSDLU�RI�&DYLWDWLRQ�(URVLRQ��'DPDJHG�DUHDV�DUH�WR�EH�FKLSSHG�RXW�WR�WKH�VRXQG�EDVH
PHWDO��DQG�ILOOHG�XS�ZLWK�EXLOW�XS�ZHOGLQJ�E\�XVLQJ�WKH�VSHFLDO�ILOOHU�PHWDO��ZKLFK�KDV�EHWWHU�HURVLRQ
UHVLVWDQFH�WKDQ�EDVH�PHWDO���>3����:HOGLQJ@
�¦·������7KH�ILOOHUV�XVHG�PXVW�UHVXOW�LQ�D�ZHOG�PHWDO�ZLWK�PHFKDQLFDO�FKDUDFWHULVWLFV�PDWFKLQJ�WKRVH
RI�WKH�EDVH�PHWDO�DQG�SRVVHVVLQJ�VXIILFLHQW�FRUURVLRQ�UHVLVWDQFH�LQ�VHDZDWHU���>3���@
�¦·������0DWHULDOV�,W�LV�UHTXHVWHG�WR�FRQILUP�WKH�PLOO�VKHHW��LGHQWLILFDWLRQ�VWDPSV��RU�WR�WDNH�VDPSOHV

%DVH�0HWDO
�·Ê��¸É�Î�µ¤µ�n°

)LOOHU�0HWDO



���

IURP�WKH�DFWXDO�SURSHOOHU��LI�QHFHVVDU\��LQ�RUGHU�WR�XQGHUVWDQG�WKH�EDVH�PHWDO�FOHDUO\�EHIRUH
FRPPHQFHPHQW�RI�UHSDLU���>3����+RW@
�¦·������%HIRUH�ZHOGLQJ��WKH�SUHOLPLQDU\�H[DPLQDWLRQ�IRU�EDVH�PHWDO�VXFK�DV�FKHPLFDO�FRPSRVLWLRQ
RU�PLFURVWUXFWXUH�DQG�GHJUHH�RI�GDPDJHV�VKRXOG�EH�FDUULHG�RXW���>3����:HOGLQJ@
�o°¤¼¨°oµ�°·��

- %DVH�0HWDO������7KH�PHWDO�SUHVHQW�LQ�WKH�ODUJHVW�SURSRUWLRQ�LQ�DQ�DOOR\��EUDVV��IRU�H[DPSOH��LV
D�FRSSHU�EDVH�DOOR\�������7KH�PHWDO�WR�EH�EUD]HG��FXW��RU�ZHOGHG�������$IWHU�ZHOGLQJ��WKDW�SDUW
RI�WKH�PHWDO�ZKLFK�ZDV�QRW�PHOWHG���>,QWURGXFWLRQ�WR�3K\VLFDO�0HWDOOXUJ\@

®¤µ¥Á®�»��%UD]LQJ�®¤µ¥�¹���µ¦Á�ºÉ°¤�´��¦¸��¹É�°¥¼nÄ�Á¦ºÉ°��µ¦Á�ºÉ°¤��:HOGLQJ��Â�n�%UD]LQJ�Å¤nÅ�oÄ�oÄ��µ¦
Á�ºÉ°¤Ä��´�¦��>�¼oÁ�¸É¥ª�µ�@���������­nª�«¡́�r�µ¦Á�ºÉ°¤�°�¦µ��´��·�¥­�µ��¤¸�Î�µÁ�¸¥�Á�¸¥�Ä�£µ¬µÅ�¥ªnµ�v�µ¦
Â n̈��¦³­µ�w
°¦¦�΅�¬�r��%DVH�0HWDO�®¤µ¥�¹���·Ê��µ�®¦º°Ä��´�¦�¸É�¼��n°¤Ã�¥��µ¦�´���&XWWLQJ��Â¨³�®¦º°��µ¦Á�ºÉ°¤
�:HOGLQJ����¹É�Á�}�­nª��¸ÉÅ¤nÅ�o�¼�®¨°¤¨³¨µ¥Á¤ºÉ°¤¸�µ¦Á�ºÉ°¤����°��µ��¸Ê�%DVH�0HWDO�¥�́®¤µ¥�¹����·��°�
Ã¨®³�­¤�°��·Ê��µ�®¦º°Ä��´�¦�¸É�¼��n°¤��¸É¤¸¦µ¥¨³Á°¸¥��°�­nª��­¤�µ�Á�¤�̧�&KHPLFDO�&RPSRVLWLRQ�
®¦º°Ã�¦�­¦oµ��»¨£µ���0LFURVWUXFWXUH��Á�¡µ³�°�Ã¨®³�­¤��·��´Ê��Ç��¹É��³Á�}��o°�Î�µ®��Ä��µ¦Á º̈°�ª´­�»
�¸É�³¤µ�n°¤­nª��¸ÉÁ­̧¥®µ¥

¦¼��¦³�°����¼¦¼��¸É����Â¨³�����¸É�´��¹�«´¡�rÁ�ºÊ°��o��([3LU����Â¨³�([3LU���

• Ã¨®³Ä��´�¦��>�¼oÁ�¸É¥ª�µ�@

ILOOHU�PHWDO ([3LU���

¤·�·�'� � ���ªµ¤­́¤¡�́�r�°��µ¦�n°¤Ä��´�¦Á¦º°Ã�¥�µ¦Á�ºÉ°¤ �Î�µ�µ¤

¤Ã��´«�r­́¤¡´��r���µ¦µ��¸É������£µ���ª����

Åª¡��r�����
�¦·������$V�VKRZQ�LQ�)LJ������7,*�LV�WKH�ZD\�RI�ZHOGLQJ�WKDW�DUF�RFFXUV�EHWZHHQ�WXQJVWHQ�HOHFWURGH
DQG�EDVH�PHWDO��DQG�ILOOHU�PHWDO�PHOWV�GRZQ�LQWR�WKH�PROWHQ�EDVH�PHWDO�ZLWK�WKLV�KHDW���>3����
:HOGLQJ@
�¦·������:HOGLQJ�FRQGLWLRQ�LV�WR�EH�GHFLGHG�E\�WKH�GLIIHUHQFH�RI�ILOOHU�PHWDO��EDVH�PHWDO�DQG�ZHOGLQJ
UDQJH���>3����:HOGLQJ@
�¦·������5HSDLU�RI�&DYLWDWLRQ�(URVLRQ��'DPDJHG�DUHDV�DUH�WR�EH�FKLSSHG�RXW�WR�WKH�VRXQG�EDVH
PHWDO��DQG�ILOOHG�XS�ZLWK�EXLOW�XS�ZHOGLQJ�E\�XVLQJ�WKH�VSHFLDO�ILOOHU�PHWDO��ZKLFK�KDV�EHWWHU�HURVLRQ
UHVLVWDQFH�WKDQ�EDVH�PHWDO���>3����:HOGLQJ@
�o°¤¼¨°oµ�°·��

- )LOOHU�0HWDO��¨ª�Á�ºÉ°¤�¸É®¨°¤¨³¨µ¥ µ��´�¦°¥�n°�°��·Ê��µ���>°£·�µ�«´¡�r­Î�µ®¦´�­�µ��·�Â¨³
ª·«ª�¦Á�¦ºÉ°�� @̈



���

°¦¦�΅�¬�r��)LOOHU�0HWDO�®¤µ¥�¹��ª´­�»Ã¨®³�­¤®¦º°¨ª�Á�ºÉ°¤��¸É�Î�µ¤µ®¨°¤¨³¨µ¥®¦º°Á�ºÉ°¤ µ��´�¦°¥�
�n°�°��·Ê��µ�®¦º°Ä��´�¦�¸É�n°¤���Ã�¥�)LOOHU�0HWDO��³�o°�¤¸�»�­¤�´�·�°�Ã¨®³�­¤�¸É�¦�®¦º°Á®¤µ³­¤�´�
�·Ê��µ�®¦º°Ä��´�¦��%DVH�0HWDO��®¦º°΅�¬�³�°��ªµ¤Á­̧¥®µ¥�oª¥�Á�n���µ¦Ä�o�)LOOHU�0HWDO��¸É���µ��n°
�µ¦��́�¦n°�¤µ��ªnµÁ�ºÊ°ª´­�»Ä��´�¦Á°��¤µ�n°¤Ä��´�¦�¸É�¼��´��¦n°��´Ê��Á�}��o�

¦¼��¦³�°����¼¦¼��¸É����Â¨³�����¸É�´��¹�«´¡�r�7HUP3LU����Â¨³�7HUP3LU���

• Ã¨®³¨ª�Á�ºÉ°¤��>�¼oÁ�¸É¥ª�µ�@

• ILOOHU�PHWDO��Ã¨®³Á�·¤��>«¡́�r�µ¦Á�ºÉ°¤�¦µ��´��·�¥­�µ�@

�����®¤µ¥Á®�»��¦µ¥�µ¦Â®¨n��o°¤¼¨�°��v�o°¤¼¨°oµ�°·�w�¤¸�́��̧Ê

$%6�*XLGDQFH�0DQXDO �¼¦µ¥¨³Á°¸¥��΅��o°¤¼¨�3���


$Q�,QWURGXFWLRQ�WR�3URSHOOHU�5HSDLU �¼¦µ¥¨³Á°¸¥��΅��o°¤¼¨�3���

%DVLF�6KLS�7KHRU\ �¼¦µ¥¨³Á°¸¥��΅��o°¤¼¨�3���
�Â¨³¦µ¥�µ¦°oµ�°·��®�oµ���
%RDW�3URSHOOHU�	�3URSXOVLRQ
7HUPLQRORJ\

�¼¦µ¥�µ�����¸É�����µ¦Á�¦¥̧¤�µ¦Á�ºÊ°��o�Ä��µ¦�¦³¤ª¨«´¡�r�®´ª�o°
v�o°¤¼¨°oµ�°·�w�®´ª�o°¥n°¥����®�oµ����

'19�*XLGDQFH�0DQXDO �¼¦µ¥¨³Á°¸¥��΅��o°¤¼¨�3���

*/�5XOHV �¼¦µ¥¨³Á°¸¥��΅��o°¤¼¨�3���


,QWHUQDWLRQDO�0DULQH�'LFWLRQDU\
�¼¦µ¥�µ�����¸É�����µ¦Á�¦¥̧¤�µ¦Á�ºÊ°��o�Ä��µ¦�¦³¤ª¨«´¡�r�®´ª�o°
v�o°¤¼̈ °oµ�°·�w�®´ª�o°¥n°¥����®�oµ�����Â¨³¦µ¥�µ¦°oµ�°·��®�oµ���

,QWURGXFWLRQ�WR�0DULQH�(QJLQHHULQJ �¼¦µ¥¨³Á°¸¥��΅��o°¤¼¨�3���
�Â¨³¦µ¥�µ¦°oµ�°·��®�oµ���

,QWURGXFWLRQ�WR�3K\VLFDO�0HWDOOXUJ\
�¼¦µ¥�µ�����¸É�����µ¦Á�¦¥̧¤�µ¦Á�ºÊ°��o�Ä��µ¦�¦³¤ª¨«´¡�r�®´ª�o°
v�o°¤¼̈ °oµ�°·�w�®´ª�o°¥n°¥����®�oµ�����Â¨³¦µ¥�µ¦°oµ�°·��®�oµ���

.REHOFRuV�7HFKQLFDO�6WDQGDUG�RI
3URSHOOHU�5HSDLU �¼¦µ¥¨³Á°¸¥��΅��o°¤¼¨�3���
�Â¨³¦µ¥�µ¦°oµ�°·��®�oµ���
0DULQH�$X[LOLDU\�0DFKLQHU\ �¼¦µ¥¨³Á°¸¥��΅��o°¤¼¨�3���
�Â¨³¦µ¥�µ¦°oµ�°·��®�oµ���

3URSHOOHU��7KH�%DVLF �¼¦µ¥¨³Á°¸¥��΅��o°¤¼¨�3���

<RXU�*XLGH�WR�3URSHOOHU
7HUPLQRORJ\

�¼¦µ¥�µ�����¸É�����µ¦Á�¦¥̧¤�µ¦Á�ºÊ°��o�Ä��µ¦�¦³¤ª¨«´¡�r�®´ª�o°
v�o°¤¼¨°oµ�°·�w�®´ª�o°¥n°¥����®�oµ����

�¼oÁ�¸É¥ª�µ�
�¼¦µ¥�µ�����¸É�����µ¦Á�¦¥̧¤�µ¦Á�ºÊ°��o�Ä��µ¦�¦³¤ª¨«´¡�r�®´ª�o°
v�µ¦�Î�µ®���¼oÁ�¸É¥ª�µ���®�oµ����

ª·�µ�n°Á¦º°Á n̈¤����Ä��´�¦Á¦º°Â¨³�µ¦
°°�Â��

�¼¦µ¥�µ�����¸É�����µ¦�¦³¤ª¨«´¡�r�®´ª�o°�v«´¡�r£µ¬µÅ�¥Á�¸¥�Á�¸¥�w
®ª́�o°¥n°¥����®�oµ�����Â¨³¦µ¥�µ¦°oµ�°·��®�oµ���

ª·�µ�n°Á¦º°Á n̈¤�����Ä��´�¦�΅�¡·��rÅ�o
�¼¦µ¥�µ�����¸É�����µ¦�¦³¤ª¨«´¡�r�®´ª�o°�v«´¡�r£µ¬µÅ�¥Á�¸¥�Á�¸¥�w
®ª́�o°¥n°¥����®�oµ�����Â¨³¦µ¥�µ¦°oµ�°·��®�oµ���

°£·�µ�«´¡�r­Î�µ®¦´�­�µ��·�ª·«ª�¦ �¼¦µ¥�µ�����¸É����µ¦�¦³¤ª¨«´¡�r�®´ª�o°�v«´¡�r£µ¬µÅ�¥Á�¸¥�Á�¸¥�w



���

Á�¦ºÉ°��¨ ®ª́�o°¥n°¥����®�oµ�����Â¨³¦µ¥�µ¦°oµ�°·��®�oµ���
������
�¦µ¥¨³Á°¸¥��΅��o°¤¼¨�£µ���ª�����®�oµ����



���

£µ���ª���
�́��¹��o°¤¼¨«́¡�r



���

���Î�µÁ¦ºÉ°��µ¦�¦ª��n°¤Ä��´�¦Á¦º°Á�·��³Á¨

Ä��´�¦Á�}�­nª�­Î�µ�́��°�Á¦º°Ä��µ¦­¦oµ�Â¦��́�Ä®oÁ¦º°Â¨n�Å�Å�o�� �Ä��´�¦®¤»�Ä�
�ÎÊ�µ�oª¥Â¦��̧É�Î�µÁ�·�¤µ�µ�Á�¦ºÉ°��´�¦®¨´�� � � Â¨³�oª¥¨´�¬�³�̧É¡·Á«¬�°�Ä��´�¦� �Î�µÄ®o�µ¦�¦³�Î�µ
�°�Ä��´�¦�́��ÎÊ�µ�Á�·�Â¦��¨´��́��°��ÎÊ�µÄ��·«�µ��̧É�Î�µÄ®o�¨µ¥Á�}�Â¦��́��°�Á¦º°

�ªµ¤¦¼oÂ¨³�µ��oµ��µ¦°°�Â��� ­¦oµ�� �·��́Ê�� �Î�µ¦»�¦́�¬µ� ®¦º°�n°¤Â�¤� �̧ÉÁ�̧É¥ª�
�́�Ä��´�¦Á¦º°�Â¦��́�Á¦º°�¨oª�Á�}��ªµ¤¦¼o�̧É°¥¼nÄ��nµ¥®¦º°�ªµ¤¦́��·��°��°�ª·«ª�¦�n°Á¦º°�n°¤Á¦º°
Á�}�­Î�µ�́�

Ä��´�¦Á¦º°Á�·��³Á¨� �nµ��́�Ä��´�¦Á¦º°°ºÉ�� Ç� Á�n�� Á¦º°��µ�Á¨È�� Á¦º°Á¦Èª� Á�}��o�
Ä��oµ���µ�Â¨³�µ¦Ä�o�µ�� �¨nµª�º°� Ä��´�¦Á¦º°Á�·��³Á¨�³¤¸��µ�Ä®�nÂ¨³�o°�¤¸�ªµ¤Â�È��
Â�¦n�� ���n°­£µ¡�ÎÊ�µ�³Á¨Â¨³�ÎÊ�µ®�́��°�Á¦º°Å�o�̧� � � �́��́Ê�� ª́­�»�̧ÉÄ�o�Î�µÄ��´�¦Á¦º°Á�·��³Á¨Ä�
�{��»�́���¹��Î�µ�µ�ª́­�»Ã¨®³�­¤°³¨¼¤·Á�̧¥¤��¦°��r�®¦º°Â¤��µ�̧­��¦°��r��¹É�¤¸�»�­¤�́�·���n°
Â¦��¹�Â¨³�µ¦�́��¦n°�Å�o�̧

�°��µ�Ä��´�¦Á¦º°Á�·��³Á¨Â���¦¦¤�µ�¹É�¥́���Á�}��̧É�·¥¤Ä�o°¥¼n� �{��»�́�Å�o¤¸
�µ¦¡´��µ�µ¦°°�Â��Ä®o¤¸¨´�¬�³¦¼�¨´�¬�r¡·Á«¬Â���nµ��́�Å�� Á¡ºÉ°­¦oµ��»�­¤�́�·Á�¡µ³Ä�
�µ¦Ä�o�µ��Å�oÂ�n�Ä��´�¦Â���·�Ã�o��Â¨³Ä��´�¦Â���¦́�¡·��rÅ�o

Â¤oªnµÄ��´�¦Â��¡·Á«¬� Ã�¥Á�¡µ³Ä��´�¦�̧É�¦́�¡·��rÅ�o� ¤¸­nª��¦³�°��nµ�� Ç� �̧É
­¨´��´��o°��ªnµÄ��´�¦Â���¦¦¤�µ� � � Â�nÄ��µ¦�¦ª��n°¤Ä��´�¦Á¦º°Á�·��³Á¨Ã�¥�́ÉªÅ��́Ê�� ¤´��³
Á�o��̧É�µ¦�¦ª��n°¤Ä��´�¦Ä�­nª�£µ¥�°�� �¹É�Å¤nÅ�oÁ�̧É¥ª�o°��́��¨Å�£µ¥Ä��°�Ä��´�¦� � � ­nª��
�¦³�°�£µ¥�°�Á®¨nµ�́Ê�� Å�oÂ�n� �e�Ä��´�¦� �»¤Ä��´�¦� Á¡¨µÄ��´�¦� Â¨³¦n°�¨·É¤Ä��´�¦� � � ­Î�µ®¦́�
�e�Ä�Â�n¨³Ä��°�Ä��´�¦� �¦³�°��oª¥� Ã��Ä���¨µ¥Ä���°�Ä�� Â¨³¡ºÊ��·ª­°��oµ��°�Ä���� �̧É
�ªµ¤®�µ�nµ��Ç

Ä��´�¦Á¦º°Á�·��³Á¨�̧ÉÄ�o�µ�� ¤´�Å�o¦́��ªµ¤Á­¸¥®µ¥�µ��µ¦Ã���¦³Â��Â¨³�µ¦
�»�¦n°�� �µ¦�́��¦n°�Á�}�Ã¡¦�� ®¦º°�µ��ªµ¤Á�o����oµ��°�Ã¨®³Ä��´�¦� � � �Î�µÄ®oÄ��·�Ã�o�� ¡ºÊ��·ª
�¦»�¦³�Â��¦oµª�®¦º°Ä�®́�®µ¥Å��µ�­nª�

�µ¦�¦ª��n°¤Ä��´�¦Á¦º°Á�·��³Á¨��³�o°�°µ«́¥�»�¨µ�¦�̧É¤¸�ªµ¤¦¼oÄ�Á¦ºÉ°��°�Ä��
�´�¦Á¦º°Á�·��³Á¨� Á¡ºÉ°Ä®oÁ�oµÄ��¹��µ¦ª́��nµ��µ��nµ�� Ç� �°�Ä��´�¦� � � �»�­¤�́�·�µ��µ¥£µ¡�°�



���

Ä��´�¦� Â¨³­nª��­¤�µ�Á�¤¸�°�Ã¨®³Ä��´�¦�̧É�o°��n°¤�Î�µ� Ã�¥«¹�¬µ�µ�Â��Ä��´�¦Â¨³Ä�¦́��
¦°��µ�Ã¦��µ��¼o�¨·����¦ª¤�́Ê��o°�­µ¤µ¦��nª�®µ«¼�¥rÄ��´�¦�n°��Î�µ�¨´�Å�Ä�o�µ�Å�o

�°��µ��̧Ê� �µ¦�¦ª��n°¤Ä��´�¦Á¦º°Á�·��³Á¨� �³�o°�°µ«́¥�»�¨µ�¦�̧É¤¸�ªµ¤¦¼o
�oµ�Ã¨®³�µ¦Â¨³�µ¦Á�ºÉ°¤� Á¡¦µ³�µ��¦ª�­°�®¦º°�µ��n°¤�̧ÉÁ�̧É¥ª�o°��́�Ä��´�¦� �¦³�°��oª¥
�µ¦�¦ª�®µ¦°¥¦oµªÂ¨³�ªµ¤Á­¸¥®µ¥°ºÉ�� Ç� �n°�Â¨³®¨´��µ¦�n°¤� � � �µ¦�́�Ä��´�¦� � � �µ¦Á�ºÉ°¤
�n°¤Ã¨®³Â���nµ��Ç����µ¦Á�¸¥¦³Å�Â¨³�́�¡ºÊ��·ªÄ��´�¦��¦ª¤�́Ê��µ¦°�Á¡ºÉ°¨��ªµ¤Á�o��°�Ã¨®³
Ä��´�¦

�µ��¦ª��n°¤Ä��´�¦� Á�}��µ��̧É�o°�¤¸�µ¦�́��¹�� ­n�¤°��µ�� Â¨³¦µ¥�µ�� Â�n�¼o¤¸
­nª�¦́��·��°� iµ¥�nµ�Ç��º°�°¼n�n°¤Á¦º°�­¤µ�¤�´��´Ê�Á¦º°�Â¨³Á�oµ�°�Á¦º°�� ��¹��Î�µÄ®o�o°�¤¸�µ¦�·��
�n°­ºÉ°­µ¦�́�°¥¼nÁ­¤°����́��́Ê���ªµ¤Á�oµÄ��̧É�¼��o°��¦��́��°�«́¡�r®¦º°¤Ã��́«�r�nµ��Ç��̧ÉÁ�̧É¥ª�o°�
�́��µ¦�¦ª��n°¤Ä��´�¦Á¦º°Á�·��³Á¨�̧Ê� ¥n°¤�³�Î�µÄ®o�¦³­·��·£µ¡Â¨³�¦³­·��·�¨�°��µ��¦ª�
�n°¤�́��¨nµª¤¸Á¡·É¤�¹Ê�Å�o



���

­´�¨´�¬�r�¸ÉÄ�oÄ��´��¹��o°¤¼¨«´¡�r

­´�¨´�¬�r�̧ÉÄ�o�ªnµ�oª¥�v®¤ª�Á¦ºÉ°�w�Ä��́��¹��o°¤¼¨«́¡�r�¤¸�́��̧Ê

���! �¨¼�«¦� ®¤µ¥�¹��«́¡�r¤¸�ªµ¤­´¤¡´��r�́��Ã�¥«́¡�r�µ�®́ª¨¼�«¦Á�}�­nª�®�¹É�®¦º°

Á�}�¨Î�µ�́��́Ê��n°¤µ�°�«́¡�r�µ�®µ�¨¼�«¦

���� ��́ª°́�¬¦�¦��·� ®¤µ¥�¹��«́¡�r�̧É¤¸�ªµ¤­´¤¡´��r�́�«́¡�r®¨´��°��́��¹��o°¤¼¨«́¡�r

����� ��́ª°́�¬¦Á°̧¥�� ®¤µ¥�¹��«́¡�r®¨´��°��́��¹��o°¤¼¨«́¡�r

����� �°¥¼nÄ�ª�Á¨È�� ®¤µ¥�¹���ªµ¤®¤µ¥Á�µ³���́��̧É¦³�»Ä�ª�Á¨È��°�«́¡�r�̧É°¥¼n®�oµª�Á¨È�

���	 �DQG� ®¤µ¥�¹����vÂ¨³w

����� �RU� ®¤µ¥�¹����v®¦º°w



���

PDULQH�HQJLQHHULQJ 7HUP3LU���

ª·«ª�¦¦¤�n°Á¦º°�n°¤Á¦º° >�¼oÁ�¸É¥ª�µ�@

®¤ª�Á¦ºÉ°�������������������0DULQH�(QJLQHHULQJ�y!�0DFKLQHU\��!�3URSXOVLRQ��!�3URSHOOHU

��·��Î�µ������Î�µ�µ¤

Åª¡��r������

�Î�µ�·¥µ¤���«µ­�¦rªnµ�oª¥�µ¦�¦³�·¬�r�°°�Â���­¦oµ���·��´Ê��Ä�o�µ��Â¨³�n°¤Â�¤�Á�¦ºÉ°��
�´�¦®¨´��¸É­¦oµ�Â¦��´��°�Á¦º°�Â¨³Á�¦ºÉ°��´�¦Á­¦·¤�nµ��Ç�Â¨³°»��¦�r°ºÉ��Ç��°�Á¦º°
Á¡ºÉ°Ä®o�µ¦Á�·�Á¦º°Á�}�Å�°¥nµ�¤¸�¦³­·��·£µ¡Â¨³�¨°�£´¥
�¦·�����$V�DQ�LQWURGXFWLRQ�WR�PDULQH�HQJLQHHULQJ��ZH�PLJKW�UHDVRQDEO\�EHJLQ�E\�WDNLQJ�DQG�RYHUDOO
ORRN�DW�WKH�VKLS���>,QWURGXFWLRQ�WR�0DULQH�(QJLQHHULQJ�°oµ�°·��3���@

�Î�µ°oµ�°·�������

®¤µ¥Á®�»����»�¨µ�¦Ä�­µ¥ª·�µª·«ª��¦¤�n°Á¦º°�n°¤Á¦º°�Á¦¸¥�ªnµ�ª·«ª�¦�n°Á¦º°�n°¤Á¦º°��0DULQH�(QJLQHHU�

PDFKLQHU\ 7HUP3LU���

Á�¦ºÉ°��́�¦ >�¼oÁ�¸É¥ª�µ����¦µ��´��·�¥­�µ�@

®¤ª�Á¦ºÉ°�������������������0DULQH�(QJLQHHULQJ�y!�0DFKLQHU\��!�3URSXOVLRQ��!�3URSHOOHU

��·��Î�µ������Î�µ�µ¤

Åª¡��r������

�Î�µ�·¥µ¤���Á�¦ºÉ°��´�¦�nµ��Ç��¸É�·��´Ê�Ä�Á¦º°°´��¦³�°��oª¥Á�¦ºÉ°��´�¦®¨´��¸É°µ�Á�}�Á�¦ºÉ°�
�¸Á�¨®¦º°Á�¦ºÉ°�Á�°¦rÅ��r��¹É��Î�µÄ®oÁ�·�Â¦��´�Ä®oÁ¦º°Á�¨ºÉ°��¸ÉÅ�Å�o�Â¨³Á�¦ºÉ°��´�¦Á­¦·¤
°ºÉ��Ç��¸É�°�Á®�º°�µ�Á�¦ºÉ°��´�¦®¨´��Á�n��¦³��Å¢¢jµ�¦³��Á�¦ºÉ°�­¼��nµ��Ç���Á�}��o�
�¦·�����7KH�IROORZLQJ�LV�D�VLPSOH�LOOXVWUDWLRQ�RI�ZK\�DSSDUHQW�VOLS�VKRXOG�QRW�EH�XVHG�WR�FRPSDUH
SHUIRUPDQFH�RI�YHVVHOV�ZLWK�GLVVLPLODU�SURSHOOHUV��\HW�KDYLQJ�WKH�VDPH�KXOO�DQG�PDFKLQHU\
FKDUDFWHULVWLFV���>3���@

�Î�µ°oµ�°·�������

®¤µ¥Á®�»������

SURSXOVLRQ 7HUP3LU���

Â¦��́�Á�¨ºÉ°� >�¼oÁ�¸É¥ª�µ�@

®¤ª�Á¦ºÉ°�������������������0DULQH�(QJLQHHULQJ�y!�0DFKLQHU\��!�3URSXOVLRQ��!�3URSHOOHU

��·��Î�µ������Î�µ�µ¤



���

Åª¡��r������

�Î�µ�·¥µ¤���Â¦��¸É�Î�µÄ®oÁ¦º°Â¨n�Å�Å�o��¹É�Á�·��µ�°»��¦�rÄ��Ç��°�Á¦º°�¦³�Î�µ�´�¨¤®¦º°�ÎÊ�µ
Á�n��Ä��´�¦�¸É®¤»�Ä��ÎÊ�µÃ�¥¤¸Á�¦ºÉ°��´�¦Ä®�n�nµ¥�°��Î�µ¨´�Ä®o
�¦·�����$UFKLPHGHV����������%&���WKH�ILUVW�VFLHQWLVW�ZKRVH�ZRUN�KDG�D�ODVWLQJ�HIIHFW�RQ�VKLS
SURSXOVLRQ�LV�FUHGLWHG�ZLWK�WKH�LQYHQWLRQ�RI�WKH�VFUHZ���>3���@

�Î�µ°oµ�°·�������

®¤µ¥Á®�»������

SURSHOOHU 7HUP3LU���

Ä��́�¦Á¦º° >�¼oÁ�¸É¥ª�µ����ª·Á�¸¥¦��d~��»¨�»�¦@

®¤ª�Á¦ºÉ°�������������������0DULQH�(QJLQHHULQJ�y!�0DFKLQHU\��!�3URSXOVLRQ��!�3URSHOOHU

��·��°��Î�µ������Î�µ�µ¤

Åª¡��r�����SURS���Î�µ¥n°������VFUHZ�SURSHOOHU

�Î�µ�·¥µ¤���°»��¦�r�°�Á¦º°�¸É�¦³�°��oª¥�»¤Â¨³¤¸Ä�Ä�¨´�¬�³�·��´ª�·�°¥¼n�����Ä���¹É�
®¤»�°¥¼nÄ��ÎÊ�µÂ¨³­¦oµ�Â¦��¨´��´�Ä��ÎÊ�µ�¸É�nµ¥�°�Â¦��¨´�Å�¥´��´ªÁ¦º°��¨µ¥Á�}�Â¦��
�´�Á�¨ºÉ°��Î�µÄ®oÁ¦º°Â¨n�Å�Å�o

�¦·�����$�SURSHOOHU�FDQ�EH�VDLG�WR�
SXVK
�WKH�KXOO�WKURXJK�WKH�ZDWHU���>3���@

�Î�µ°oµ�°·�������

¦¼��¦³�°����¦¼��¸É����Ä��´�¦Á¦º°

�·«�µ�Â¦��¨´��´�

�·«�µ��µ¦®¤»�



���

®¤µ¥Á®�»������

IL[HG�SLWFK�SURSHOOHU 7HUP3LU���

Ä��́�¦�¦́�¡·��rÅ¤nÅ�o >�¼oÁ�¸É¥ª�µ�@

®¤ª�Á¦ºÉ°����������������������������������3URSHOOHU��!�7\SHV�y!�)L[HG�3LWFK�3URSHOOHU

��·��Î�µ������Î�µ�µ¤

Åª¡��r�����)33���Î�µ¥n°�

�Î�µ�·¥µ¤��Ä��´�¦Á¦º°�¸É¤¸Ä��·�°¥¼n�´��»¤Ä��´�¦°¥nµ��µª¦��¹É��Î�µÄ®o¤¸¤»¤�·����¸ÉÄ��»�Â�n¨³
�»��µ¤Â�ª¦´«¤¸�°��Î�µÂ®�n��¸É°°�Â��ÅªoÄ®oÁ®¤µ³­¤�´���µ�Á¦º°®¦º°�ÎÊ�µ®�´�¦³ªµ�
�¦¦�»��°�Á¦º°
�¦·�����:KLOH�LW�LV�WUXH�WKDW�D�)L[HG�3LWFK�3URSHOOHU��)33��FDQ�EH�PRUH�HIILFLHQW�WKDQ�D�&RQWUROODEOH
3LWFK�3URSHOOHU��LW�FDQ�RQO\�EH�VR�DW�RQH�USP�DQG�RQH�ORDG�FRQGLWLRQ��WKDW�IRU�ZKLFK�LW�ZDV�GHVLJQHG�
>3���@

�Î�µ°oµ�°·����FRQWUROODEOH�SLWFK�SURSHOOHU

¦¼��¦³�°����¦¼��¸É����Ä��´�¦Á¦º°�)33

®¤µ¥Á®�»������



���

FRQYHQWLRQDO�SURSHOOHU 7HUP3LU���

Ä��́�¦Â���¦¦¤�µ >�¼oÁ�¸É¥ª�µ�@

®¤ª�Á¦ºÉ°��������������3URSHOOHU��!�7\SHV�y!�)L[HG�3LWFK�3URSHOOHU�y!&RQYHQWLRQDO�3URSHOOHU

��·��Î�µ������Î�µ�µ¤

Åª¡��r�����QRQ�VNHZHG�SURSHOOHU

�Î�µ�·¥µ¤���Ä��´�¦Á¦º°�¸É¤¸Ä��oµ��°��µ¤Ã�o�Á�oµ®µ�oµ��°��Î�µ�o°¥�ªnµ¦o°¥¨³�����°�
�ªµ¤�ªoµ��¸Éª´��¦�Á­o��´Ê��µ��´�Á­o��°¦r����ªµ¤¥µª�µ�Ã��Ä��¹��¨µ¥Ä����¸É�oµ�
�°��µ¤
�¦·�����,PSURYHPHQWV�RYHU�WKH�FRQYHQWLRQDO�SURSHOOHU�SHUIRUPDQFH�DULVH�IURP�WKH�HQODUJHPHQW�RI�WKH
WDLO�UDFH�DQG�WKH�WKUXVW�WKDW�FDQ�EH�SURGXFHG�E\�VXLWDEOH�VKDSLQJ�RI�WKH�GXFW�WR�RIIVHW�WKH�GUDJ�RI�WKH
VKURXG�DQG�LWV�VXSSRUWV���>3���@

�Î�µ°oµ�°·����KLJKO\�VNHZHG�SURSHOOHU

¦¼��¦³�°����¦¼��¸É����Ä��´�¦Â���·�Ã�o�Â¨³Â���¦¦¤�µ
®¤µ¥Á®�»���Â¤oªnµ�1RQ�VNHZHG�3URSHOOHU��³¤�̧ªµ¤®¤µ¥Á�¸¥ª�´��&RQYHQWLRQDO�3URSHOOHU�Â�n�1RQ�
VNHZHG�3URSHOOHU�Ä�o�¼n�´��6NHZHG�3URSHOOHU�Ä���³�¸É�&RQYHQWLRQDO�3URSHOOHU�Ä�o�¼n�´��+LJKO\�6NHZHG
3URSHOOHU



���

KLJKO\�VNHZHG�SURSHOOHU 7HUP3LU���

Ä��́�¦Â���·�Ã�o� >�¼oÁ�¸É¥ª�µ�@

®¤ª�Á¦ºÉ°����������3URSHOOHU��!�7\SHV�y!�)L[HG�3LWFK�3URSHOOHU�y!+LJKO\�6NHZHG�3URSHOOHU

��·��Î�µ������Î�µ�µ¤

Åª¡��r�����KLJK�VNHZ�SURSHOOHU�����VNHZHG�SURSHOOHU

�Î�µ�·¥µ¤���Ä��´�¦Á¦º°�¸É¤¸Ä��oµ��°��µ¤Ã�o�Á�oµ®µ�oµ��°��Î�µ¤µ��ªnµ¦o°¥¨³�����°�
�ªµ¤�ªoµ��¸Éª´��¦�Á­o��´Ê��µ��´�Á­o��°¦r����ªµ¤¥µª�µ�Ã��Ä��¹��¨µ¥Ä����¸É�oµ�
�°��µ¤
�¦·�����7KH�WKLFNQHVV�RI�WKH�KLJKO\�VNHZHG�SURSHOOHU�EODGHV�LV�WR�FRPSO\�ZLWK�WKH�IROORZLQJ
UHTXLUHPHQWV�GHSHQGLQJ�RQ�WKH�VNHZ�DQJOH���>3���@��

�Î�µ°oµ�°·������FRQYHQWLRQDO�SURSHOOHU

¦¼��¦³�°�����¼¦¼��¸É����¸É�´��¹�«´¡�r�7HUP3LU���
®¤µ¥Á®�»���+LJKO\�6NHZHG�3URSHOOHU��³¤�̧ªµ¤®¤µ¥Á�¸¥ª�´��6NHZHG�3URSHOOHUV�Á¤ºÉ°�+LJKO\�6NHZHG
3URSHOOHU�Ä�o�¼n�´��&RQYHQWLRQDO�3URSHOOHU�Â¨³�6NHZHG�3URSHOOHUV�Ä�o�¼n�´��1RQ�VNHZHG�3URSHOOHU

FRQWUROODEOH�SLWFK�SURSHOOHU 7HUP3LU���

Ä��́�¦�¦́�¡·��rÅ�o >�¼oÁ�¸É¥ª�µ�@

®¤ª�Á¦ºÉ°�����������������������������3URSHOOHU��!�7\SHV�y!�&RQWUROODEOH�3LWFK�3URSHOOHU

��·��Î�µ������Î�µ�µ¤

Åª¡��r�����&33���Î�µ¥n°�

�Î�µ�·¥µ¤���Ä��´�¦Á¦º°�¸É¤¸Ä�¥¹��·��´��»¤Ä��´�¦Â¨³­µ¤µ¦��¦´�¤»¤�·�Å�o��³�¸ÉÄ��´�¦
®¤»�°¥¼n��Î�µÄ®oÂ¨n��oª¥�ªµ¤Á¦Èª¦³�´��nµ��Ç��®¥»�Á¦º°�®¦º°Â¨n��°¥®¨´�Å�o°¥nµ��n°�
Á�ºÉ°���¹É��¨Å��°�Ä��´�¦��·��¸Ê�³°¥¼nÄ��»¤Ä��´�¦
�¦·�����:LWK�D�&RQWUROODEOH�3LWFK�3URSHOOHU��\RX�FDQ�PDNH�SLWFK�DGMXVWPHQWV�WR�VXLW�D�ZLGH�YDULHW\�RI
FRQGLWLRQV���>3���@

�Î�µ°oµ�°·������IL[HG�SLWFK�SURSHOOHU

¦¼��¦³�°����¦¼��¸É����Ä��´�¦Á¦º°�&33



���

®¤µ¥Á®�»������

SUHVVXUH�IDFH 7HUP3LU���

�oµ�Â¦��� >�¼oÁ�¸É¥ª�µ�@

®¤ª�Á¦ºÉ°������������������������������3URSHOOHU��!�&RPSRQHQWV�y!�3UHVVXUH�)DFH

��·��Î�µ������Î�µ�µ¤

Åª¡��r�����SUHVVXUH�VLGH

�Î�µ�·¥µ¤����oµ�®�oµÄ��°�Ä��´�¦Á¦º°�Á�}��oµ��¸É¤¸Â¦���¤µ��Á¡¦µ³Á�}��oµ��¸É�³�³�´�
�¦³Â­�ÎÊ�µ
�¦·�����:KHQ�WKHUH�DUH�LQMXULRXV�VXUIDFH�GHIHFWV�DW�WKH�SUHVVXUH�IDFH��IDWLJXH�FUDFNV�DUH�HDV\�WR�VWDUW
DQG�LQFUHDVH���>3����2XWOLQH@

�Î�µ°oµ�°·������VXFWLRQ�IDFH

¦¼��¦³�°����¦¼��¸É����­nª��¦³�°��°�Ä��´�¦����

®¤µ¥Á®�»������

�·«�µ��µ¦®¤»�



���

VXFWLRQ�IDFH 7HUP3LU���

�oµ�Â¦��¼� >�¼oÁ�¸É¥ª�µ�@

®¤ª�Á¦ºÉ°�������������������������������3URSHOOHU��!�&RPSRQHQWV�y!�6XFWLRQ�)DFH

��·��Î�µ������Î�µ�µ¤

Åª¡��r�����VXFWLRQ�VLGH

�Î�µ�·¥µ¤����oµ�®¨´�Ä��°�Ä��´�¦Á¦º°�Á�}��oµ��¸É¤¸Â¦����o°¥�Á¡¦µ³Á�}��oµ��¸É�¦³Â­�ÎÊ�µ
�¼��¼�Á�oµ¤µ®µ
�¦·����6XFWLRQ�IDFHV�RI�EODGH�EHWZHHQ�OHDGLQJ�HGJH�DQG�PD[��WKLFNQHVV�OLQH�DUH�FRQVLGHUHG�DV
LPSRUWDQW�SDUWV�IRU�SROLVKLQJ�ZRUN���>3����$SSHQGL[���@

�Î�µ°oµ�°·������SUHVVXUH�IDFH

¦¼��¦³�°�����¼¦¼��¸É����¸É�´��¹�«´¡�r�7HUP3LU���

®¤µ¥Á®�»������

OHDGLQJ�HGJH 7HUP3LU���

�°��Î�µ >�¼oÁ�¸É¥ª�µ����ª·Á�¸¥¦��d~��»¨�»�¦@

®¤ª�Á¦ºÉ°�������������������������������3URSHOOHU��!�&RPSRQHQWV�y!�/HDGLQJ�(GJH

��·��°��Î�µ������Î�µ�µ¤

Åª¡��r������

�Î�µ�·¥µ¤����°�Ä��°�Ä��´�¦Á¦º°�´Ê�Â�nÃ���¹��¨µ¥Ä���oµ��¸É�³�³¡ºÊ��ÎÊ�µÂ¨³�nµ�¡o�¡ºÊ�
�ÎÊ�µ°°�¤µ�n°��Ä���³�¸ÉÁ¦º°Â¨n�Á�·�®�oµ
�¦·�����7KH�OHDGLQJ�HGJH�RI�WKH�EODGH�LV�WKDW�HGJH�ZKLFK�WKUXVWV�WKURXJK�WKH�ZDWHU�ZKHQ�SURGXFLQJ
DKHDG�WKUXVW�DQG�WKH�RWKHU�HGJH�LV�WHUPHG�WKH�WUDLOLQJ�HGJH���>3���@

�Î�µ°oµ�°·������WUDLOLQJ�HGJH

¦¼��¦³�°�����¼¦¼��¸É����¸É�´��¹�«´¡�r�7HUP3LU���

®¤µ¥Á®�»������

WUDLOLQJ�HGJH 7HUP3LU���

�°��µ¤ >�¼oÁ�¸É¥ª�µ����ª·Á�¸¥¦��d~��»¨�»�¦@

®¤ª�Á¦ºÉ°�������������������������������3URSHOOHU��!�&RPSRQHQWV�y!�7UDLOLQJ�(GJH

��·��Î�µ����Î�µ�µ¤

Åª¡��r������



���

�Î�µ�·¥µ¤���°�Ä��°�Ä��´�¦Á¦º°�´Ê�Â�nÃ���¹��¨µ¥Ä��oµ��¦��oµ¤�´��°��Î�µ��¹É��³�³�³
¡ºÊ��ÎÊ�µÂ¨³�nµ�¡o�¡ºÊ��ÎÊ�µ°°�¤µ�¸®¨´��Ä���³�¸ÉÁ¦º°Â¨n�Á�·�®�oµ
�¦·�����,Q�D�UHDO�IOXLG��WKH�YHU\�KLJK�YHORFLWLHV�DW�WKH�VKDUS�WUDLOLQJ�HGJH�SURGXFH�DQ�XQVWDEOH�VLWXDWLRQ
LQ�WKH�YLVFRXV�IOXLG�GXH�WR�VKHDU�VWUHVVHV���>3���@

�Î�µ°oµ�°·������OHDGLQJ�HGJH

¦¼��¦³�°�����¼¦¼��¸É����¸É�´��¹�«´¡�r�7HUP3LU���

®¤µ¥Á®�»������

SURSHOOHU�KXE 7HUP3LU���

�»¤Ä��́�¦ >�¼oÁ�¸É¥ª�µ����ª·Á�¸¥¦��d~��»¨�»�¦@

®¤ª�Á¦ºÉ°������������������������������3URSHOOHU��!�&RPSRQHQWV�y!�3URSHOOHU�+XE

��·��Î�µ������Î�µ�µ¤

Åª¡��r�����SURSHOOHU�ERVV

�Î�µ�·¥µ¤���­nª��¨µ��°�Ä��´�¦Á¦º°�¸É¥¹�Ä�Â�n¨³Ä�Á�oµÅªo�oª¥�´�Â¨³­ª¤¥¹��´�Á¡¨µÄ��
�´�¦��¹É�°µ�¤¸�¨Å�Ä��µ¦�¦´�¤»¤�·��°�Ä�°¥¼n�oª¥
�¦·�����7KH�ERUH�RI�WKH�SURSHOOHU�ERVV�LV�WDSHUHG�WR�ILW�WKH�WDLO�VKDIW�DQG�WKH�SURSHOOHU�PD\�EH�NH\HG
RQWR�WKLV�VKDIW��D�ODUJH�ORFNLQJ�QXW�LV�WKHQ�ILWWHG�WR�VHFXUH�WKH�SURSHOOHU�RQ�WKH�VKDIW���>3���@

�Î�µ°oµ�°·������NH\ZD\�����SURSHOOHU�VKDIW

��������������������������  
¦¼��¦³�°����¦¼��¸É����­nª��¦³�°��°�Ä��´�¦����

®¤µ¥Á®�»������

NH\ZD\ 7HUP3LU���

¦n°�¨·É¤ >�¼oÁ�¸É¥ª�µ�@

®¤ª�Á¦ºÉ°��������������������������������3URSHOOHU��!�&RPSRQHQWV�y!�.H\ZD\

��·��Î�µ������Î�µ�µ¤

Åª¡��r������

6KDIW

+XE���%RVV



���

�Î�µ�·¥µ¤��¦n°�Ä��»¤Ä��´�¦�¸É�Î�µÅªo�µ¤Â�ª¦n°���Á¡¨µÄ��´�¦�Á¡ºÉ°Ä®o­µ¤µ¦��Î�µ¨·É¤¤µ
¨È°�Ä��´�¦¥¹��·�Á�oµ�´�Á¡¨µÄ��´�¦
�¦·�����,GHQWLFDO�VORWV�DUH�URXWHG�RQ�WKH�SURSHOOHU�VKDIW��DQG�LQVLGH�WKH�SURSHOOHU�WR�PDNH�D�
NH\ZD\
�
>3���@

�Î�µ°oµ�°·������SURSHOOHU�KXE�����SURSHOOHU�VKDIW

¦¼��¦³�°����¦¼��¸É����­nª��¦³�°��°�Ä��´�¦����

®¤µ¥Á®�»������

SURSHOOHU�VKDIW 7HUP3LU���

Á¡¨µÄ��́�¦ >�¼oÁ�¸É¥ª�µ����ª·Á�¸¥¦��d~��»¨�»�¦@

®¤ª�Á¦ºÉ°��������������������������������3URSHOOHU��!�&RPSRQHQWV�y!�3URSHOOHU�6KDIW

��·��Î�µ������Î�µ�µ¤

Åª¡��r�����WDLO�VKDIW

�Î�µ�·¥µ¤���­nª��¨µ¥�°�Á¡¨µÁ¦º°�¸É¥¹��n°�´�Ä��´�¦Á¦º°��¹É�¤¸�¨µ¥°¸��oµ�®�¹É��·��´�
Á�¦ºÉ°��´�¦®¨´��Ã�¥�Î�µ¨´��µ�Á�¦ºÉ°��´�¦®¨´��³�¼��nµ¥�°��nµ�Á¡¨µÄ��´�¦­¼nÄ��´�¦
�Î�µÄ®oÄ��´�¦®¤»�Â¨³Á�·�Â¦��´�Á�¨ºÉ°�

�¦·�����$IWHU�ILQDO�SXVK�XS��WKH�SURSHOOHU�LV�WR�EH�VHFXUHG�E\�D�QXW�RQ�WKH�SURSHOOHU�VKDIW����>3���@

�Î�µ°oµ�°·������SURSHOOHU�KXE�����NH\ZD\

¦¼��¦³�°�����¼¦¼��¸É����¸É�´��¹�«´¡�r�7HUP3LU���

®¤µ¥Á®�»������

EODGH�URRW 7HUP3LU���

Ã��Ä� >�¼oÁ�¸É¥ª�µ�@

®¤ª�Á¦ºÉ°��������������������������������3URSHOOHU��!�&RPSRQHQWV�y!�%ODGH�5RRW

��·��Î�µ������Î�µ�µ¤

Åª¡��r������

�Î�µ�·¥µ¤���Ä��´�¦Á¦º°�¸É­nª��°�Ä�Ä��¦·Áª��·��´��»¤Ä��´�¦��¹É�Á�}�­nª��¸É®�µ�¸É­»��°�
Ä�
�¦·�����,W�LV�LQFRUUHFW�WR�UHIHU�&33�WR�VXFK�D�SURSHOOHU�DV�D�YDULDEOH�SLWFK�SURSHOOHU�VLQFH�YLUWXDOO\�DOO
PHUFKDQW�VKLS�SURSHOOHUV�KDYH�D�IL[HG�SLWFK�YDULDWLRQ�IURP�EODGH�URRW�WR�EODGH�WLS���>3���@

.H\ZD\

+XE



���

�Î�µ°oµ�°·������EODGH�WLS

¦¼��¦³�°����¦¼��¸É����­nª��¦³�°��°�Ä��´�¦����

®¤µ¥Á®�»������

EODGH�WLS 7HUP3LU���

�¨µ¥Ä� >�¼oÁ�¸É¥ª�µ�@

®¤ª�Á¦ºÉ°���������������������������������3URSHOOHU��!�&RPSRQHQWV�y!�%ODGH�7LS

��·��Î�µ������Î�µ�µ¤

Åª¡��r������

�Î�µ�·¥µ¤���Ä��´�¦Á¦º°�¸É­nª��°�Ä�Ä��¦·Áª��°����¸É°¥¼n¦³®ªnµ��°��Î�µÂ¨³�°��µ¤��¹É�
Á�}�­nª��¸É¤¸¦´«¤¸®nµ��µ��»¤Ä��´�¦¤µ��¸É­»�
�¦·�����7KH�EURNHQ�EODGH�WLS�QHHGHG�WR�EH�FURSSHG�DQG�WKHQ�WKH�RSSRVLWH�EODGH�FURSSHG�WR�PDWFK�
FUHDWLQJ�EDODQFH���>3���@

�Î�µ°oµ�°·������EODGH�URRW

¦¼��¦³�°�����¼¦¼��¸É����¸É�´��¹�«´¡�r�7HUP3LU���

®¤µ¥Á®�»������

EODGH�WKLFNQHVV 7HUP3LU���

�ªµ¤®�µÄ� >�¼oÁ�¸É¥ª�µ�@

®¤ª�Á¦ºÉ°������������������������������3URSHOOHU��!�&RPSRQHQWV�y!�%ODGH�7KLFNQHVV

��·��Î�µ������Î�µ�µ¤

Åª¡��r������

�Î�µ�·¥µ¤���¦³¥³®nµ�¦³®ªnµ�¡ºÊ��·ªÄ��oµ�®�oµÂ¨³�oµ�®¨´��°�Ä��´�¦Á¦º°��¹É��³Å¤nÁ�nµ�´�
���Î�µÂ®�n�®�oµ�´��nµ��Ç��°�Ä��Ã�¥®�µ�¸É­»��¸ÉÃ��Ä�Â¨³�µ�¨�Å��µ��°�Ä�
�¦·�����%DFN�FDYLWDWLRQ�PD\�EH�UHGXFHG�E\�XVLQJ�ILQHU�EODGH�VHFWLRQV��EXW�EODGH�WKLFNQHVV�ZLOO
DOZD\V�EH�GHWHUPLQHG�E\�WKH�WHQVLOH�VWUHQJWK�RI�WKH�EODGH�PDWHULDO���>3���@

7LS

5RRW



���

�Î�µ°oµ�°·�������

¦¼��¦³�°����¦¼��¸É�����ªµ¤®�µ�°�Ä��´�¦���®�oµ�´��nµ��Ç

®¤µ¥Á®�»������

DOXPLQLXP�EURQ]H 7HUP3LU���

°³¨¼¤·Á�̧¥¤��¦°��r >�¼oÁ�¸É¥ª�µ�@

®¤ª�Á¦ºÉ°������������������������������3URSHOOHU��!�0DWHULDO�y!�$OXPLQLXP�%URQ]H

��·��°��Î�µ������Î�µ�µ¤

Åª¡��r�����DOXPLQXP�EURQ]H�����$O�EURQ]H����1L�$O�EURQ]H

�Î�µ�·¥µ¤���Ã¨®³�­¤�¸É�¦³�°��oª¥�°�Â��Á�}�­nª�Ä®�n�¤¸°³¨¼¤·Á�¸¥¤Á�}�­nª�¦°�¨�¤µ
Â¨³�·�Á�·¨Â¨³Á®¨È�Á�}�­nª��o°¥����¹É��Î�µÄ®oÁ�}�Ã¨®³�­¤�¸É¤¸Â¦��¹�­¼�Â¨³���µ��n°
�µ¦�´��¦n°�Â¨³�»�¦n°��¤µ��ªnµ�Â¤��µ�¸­��¦°��r
�¦·�����$�FRDWHG�DOXPLQLXP��EURQ]H�RU�SKRVSKRU�EURQ]H�HOHFWURGH�LV�XVHG��DV�LW�LV�QRW�SRVVLEOH�WR
DUF�ZHOG�ZLWK�PDQJDQHVH�EURQ]H���>3���@

�Î�µ°oµ�°·������PDQJDQHVH�EURQ]H
®¤µ¥Á®�»���$OXPLQLXP�%URQ]H�¤�̧»�­¤��́·�µ��µ¥£µ¡�°�Ã¨®³�­¤�¸É�Î�µÄ®o®¨n°�¹Ê�¦¼�Ä��´�¦Å�o¥µ��ªnµ�0DQJDQHVH
%URQ]H

PDQJDQHVH�EURQ]H 7HUP3LU���

Â¤��µ�̧­��¦°��r >�¼oÁ�¸É¥ª�µ�@

®¤ª�Á¦ºÉ°������������������������������3URSHOOHU��!�0DWHULDO�y!�0DQJDQHVH�%URQ]H

��·��Î�µ������Î�µ�µ¤

Åª¡��r�����0Q�EURQ]H�����0Q�EUDVV���1L0Q�EURQ]H

�Î�µ�·¥µ¤���Ã¨®³�­¤�¸É�¦³�°��oª¥�°�Â��Á�}�­nª�Ä®�n�¤¸­´��³­¸Á�}�­nª�¦°�¨�¤µ�Â¨³
Â¤��µ�¸­�°³¨¼¤·Á�¸¥¤�Á®¨È��Á�}�­nª��o°¥�¦ª¤�´Ê��µ��¦´Ê�°µ�¤¸�¸�»�®¦º°�·�Á�·¨����¹É��Î�µ
Ä®oÁ�}�Ã¨®³�­¤�¸ÉÂ¦��¹�­¼�Â¨³���n°�µ¦�´��¦n°�Â¨³�»�¦n°��Â�n�o°¥�ªnµ�°³¨¼¤·Á�¸¥¤
��¦°��r

�¦·�����,W�LV�D�ZHOO�NQRZQ�IDFW�WKDW�GH]LQFLILFDWLRQ�RFFXUV�LQ�PDQJDQHVH�EURQ]H���>3����2XWOLQH@

�Î�µ°oµ�°·������DOXPLQLXP�EURQ]H



���

®¤µ¥Á®�»���0DQJDQHVH�%URQ]H�¤�̧»�­¤��́·�µ��µ¥£µ¡�°�Ã¨®³�­¤�¸É�Î�µÄ®o®¨n°�¹Ê�¦¼�Ä��´�¦Å�o�nµ¥�ªnµ�$OXPLQLXP
%URQ]H

FUDFNLQJ 7HUP3LU���

¦°¥¦oµª >�¼oÁ�¸É¥ª�µ�@

®¤ª�Á¦ºÉ°�����������������3URSHOOHU��!�&DXVH�RI�'DPDJHV�y!�'DPDJHV��!�&UDFNLQJ

��·��Î�µ����Î�µ�µ¤

Åª¡��r�����FUDFN

�Î�µ�·¥µ¤����ªµ¤Á­¸¥®µ¥�¸ÉÁ�·�Â�nÄ��´�¦Á¦º°Á¤ºÉ°Á�ºÊ°ª´­�»�°�Ä��´�¦Á�·�¦°¥¦oµª�Ã�¥¤¸
­µÁ®�»�¸É­Î�µ�´�����¦³�µ¦��º°�Â¦��³�³�µ�£µ¥�°��Â¨³�ªµ¤Á�o�®¦º°�ªµ¤¨oµ�°�
Ã¨®³�­¤�¸ÉÁ�}�ª´­�»�°�Ä��´�¦�Ã�¥�¸É�ªµ¤Á�o�°µ�Á�·��µ��µ¦Á�ºÉ°¤®¦º°�´�Ä��´�¦
®¦º°Á�·��µ��µ¦�»�¦n°���´��¦n°�
�¦·�����)RU�ZHOG�UHSDLUV�RQ�WKH�RXWHU�VXUIDFH�RI�WKH�ERVV��DQG�SDUWLFXODUO\�IRU�UHSDLUV�EHWZHHQ�WKH
EODGH�ILOOHW�DUHDV��FDUH�VKRXOG�EH�H[HUFLVHG�WR�DYRLG�FUDFNLQJ�GXH�WR�WKHUPDO�VWUHVVHV�LQ
FRQQHFWLRQ�ZLWK�WKH�ZHOGLQJ���>3���@

�Î�µ°oµ�°·�������

®¤µ¥Á®�»������

EODGH�PLVVLQJ 7HUP3LU���

Ä�®́� >�¼oÁ�¸É¥ª�µ�@

®¤ª�Á¦ºÉ°���������������3URSHOOHU��!�&DXVH�RI�'DPDJHV�y!�'DPDJHV��!�%ODGH�0LVVLQJ

��·��Î�µ����Î�µ�µ¤

Åª¡��r�����EURNHQ�EODGH

�Î�µ�·¥µ¤����ªµ¤Á­¸¥®µ¥�¸ÉÁ�·�Â�nÄ��´�¦Á¦º°Á¤ºÉ°Á�ºÊ°ª´­�»�µ�­nª��°�Ä�®´�®µ¥Å���¹É�°µ�
Á�·��µ�Â¦��³�³�µ�£µ¥�°��®¦º°�ªµ¤¨oµ�°�Ã¨®³�­¤�¸ÉÁ�}�ª´­�»�°�Ä��´�¦
�¦·�����%XW�D�EODGH�PLVVLQJ�LQ�VKRUW�UDQJH�QHDU�WKH�WLS�ZLOO�EH�UHSODFHG�E\�D�QHZ�SLHFH�FDVW�ZLWK�WKH
VDPH�PHWDO�LQ�FRPELQDWLRQ�ZLWK�ZHOGLQJ�SURFHVV���>3����2XWOLQH@

�Î�µ°oµ�°·�������

®¤µ¥Á®�»������



���

EHQGLQJ�RI�EODGH 7HUP3LU���

Ä��·��° >�¼oÁ�¸É¥ª�µ�@

®¤ª�Á¦ºÉ°�������������3URSHOOHU��!�&DXVH�RI�'DPDJHV�y!�'DPDJHV��!�%HQGLQJ�RI�%ODGH

��·��Î�µ����Î�µ�µ¤

Åª¡��r�����EHQW�EODGH

�Î�µ�·¥µ¤����ªµ¤Á­¸¥®µ¥�¸ÉÁ�·�Â�nÄ��´�¦Á¦º°Á¤ºÉ°Ä��·��°Á�¨¸É¥�¦¼��µ�Á�·¤Å�Á�ºÉ°��µ��¼�
Â¦��³�³�µ�£µ¥�°�����¹É��·��°¤µ�®¦º°�o°¥�¹Ê�°¥¼n�´�Â¦��³�³

�¦·�����%HQW�EODGHV��SDUWLFXODUO\�DW�WKH�WLSV��VKRXOG�UHFHLYH�DWWHQWLRQ�DV�VRRQ�DV�SRVVLEOH��>3���@

�Î�µ°oµ�°·�������

®¤µ¥Á®�»������

FDYLWDWLRQ�HURVLRQ 7HUP3LU���

�µ¦�´��¦n°�Á�}�Ã¡¦� >�¼oÁ�¸É¥ª�µ�@

®¤ª�Á¦ºÉ°������������3URSHOOHU��!�&DXVH�RI�'DPDJHV�y!�'DPDJHV��!�&DYLWDWLRQ�(URVLRQ

��·��Î�µ������Î�µ�µ¤

Åª¡��r�����FDYLWDWLRQ

�Î�µ�·¥µ¤����ªµ¤Á­¸¥®µ¥�¸ÉÁ�·�Â�nÄ��´�¦�Á¤ºÉ°¢°�°µ�µ«Á¨È��Ç�Ä��ÎÊ�µ���¹É�Á�·��µ�Â¦��´�
�ÎÊ�µ�¸É¨�¨�°¥nµ�¤µ�Ä��¦·Áª��¸É�ÎÊ�µÅ®¨�nµ�Ä��´�¦�oµ�Â¦��¼��oª¥�ªµ¤Á¦Èª­¼���¦³Á�·�
Â¨³�´��¦n°�Á�ºÊ°ª´­�»�°�Ä��´�¦Á�}�Ã¡¦�®¦º°�Î�µÄ®o¡ºÊ��·ª�¦»�¦³
�¦·�����&DYLWDWLRQ�HURVLRQ�FDQ�HDW�LQWR�WKH�SURSHOOHU�EODGH�SURYLGLQJ�DQRWKHU�FDXVH�RI�URXJKQHVV�DQG
QRQ�RSWLPDO�SHUIRUPDQFH���>3���@

�Î�µ°oµ�°·�������

®¤µ¥Á®�»������

FRUURVLRQ 7HUP3LU���

�µ¦�»�¦n°� >�¼oÁ�¸É¥ª�µ�@

®¤ª�Á¦ºÉ°������������������������3URSHOOHU��!�&DXVH�RI�'DPDJHV�y!�'DPDJHV��!�&RUURVLRQ

��·��Î�µ������Î�µ�µ¤

Åª¡��r������



���

�Î�µ�·¥µ¤����¦µ���µ¦�r�¸ÉÁ�·��µ���·�·¦·¥µ�µ�Á�¤¸Å¢¢jµ¦³®ªnµ�Ã¨®³®¦º°Ã¨®³�­¤�´�
°°��·Á��Ä��ÎÊ�µ®¦º°°µ�µ«�Ã�¥¤¸�´ªÁ¦n���·�·¦·¥µ�Á�n��Á�¨º°Ä��ÎÊ�µ�³Á¨�®¦º°�¦�Ä��ÎÊ�µ
Â¨³�®¦º°°µ�µ«��Î�µÄ®o¡ºÊ��·ªÄ��´�¦�»�¦n°��°´�Á�}�­µÁ®�»Ä®oÁ�ºÊ°ª´­�»�°�Ä��´�¦¤¸�ªµ¤
Á�o�Â¨³Á�·�¦°¥¦oµªÅ�o
�¦·�����&RUURVLRQ�LV�D�FKHPLFDO�RU�HOHFWUR�FKHPLFDO�DWWDFN�RQ�WKH�PHWDO�VXUIDFH�ZKLFK�PD\�EH�IXUWKHU
LQFUHDVHG�LI�WKH�VHD�ZDWHU�LV�SROOXWHG���>3���@

�Î�µ°oµ�°·�������

®¤µ¥Á®�»������

HOHFWURFKHPLFDO�UHDFWLRQ 7HUP3LU���

��·�·¦·¥µÁ�¤̧Å¢¢jµ >�¼oÁ�¸É¥ª�µ�@

®¤ª�Á¦ºÉ°��������������������3URSHOOHU��!�&DXVH�RI�'DPDJHV�y!�(OHFWURFKHPLFDO�5HDFWLRQ

��·��Î�µ������Î�µ�µ¤

Åª¡��r�����HOHFWURFKHPLFDO�DFWLRQ����HOHFWUR�FKHPLFDO�DWWDFN

�Î�µ�·¥µ¤����¦µ���µ¦�r�¸ÉÃ¨®³®¦º°Ã¨®³�­¤�o°��µ¦�¨´�­¼n­�µ�³Á­�¸¥¦Â¨³�nµ¥Á��°�
°·Á¨È��¦°��¸ÉÃ��¦°¥¼n¦°��Ç�°³�°¤��µ��¦·Áª�Â°Ã��Å�¥´��¦·Áª�Â�Ã���Ã�¥�°�
Á®¨ª�¸É¤¸Ã¤Á¨�»¨�°�°°��·Á���Á�¨º°�®¦º°�¦��Á�}��´ª�Î�µ��Î�µÄ®oÃ¨®³®¦º°Ã¨®³�­¤Á�·�
�µ¦�»�¦n°�Á­ºÉ°¤­£µ¡
�¦·�����7KHUH�DUH�VHYHUDO�FDXVHV�RI�SURSHOOHU�URXJKQHVV�LQ�VHUYLFH�ZKLFK�LQFOXGH�HOHFWURFKHPLFDO
DFWLRQ�DQG�FDYLWDWLRQ�HURVLRQ�ZKLOH�WKH�SURFHVV�FDXVHV�DUH�WKH�ILQLVK�RI�D�QHZ�SURSHOOHU��XQVNLOOHG
UHSROLVKLQJ�DQG�SDLQW�VSDWWHU�RU�RYHUVSUD\�GXULQJ�DSSOLFDWLRQ���>3���@

�Î�µ°oµ�°·�������
®¤µ¥Á®�»�����¡��¦·��Ä��΅��o°¤¼¨�¸É�¦��´�Åª¡��r�Â�nÅ¤n�¦��´�«´¡�r®΅���(QWU\���¹É�Á�}��µ¦�Î�µ®��Ã�¥�¼o�
Á�¸É¥ª�µ��Â¨³�º°Á�}�¤µ�¦�µ�Ä��¸É�¸Ê

LPSDFW 7HUP3LU���

Â¦��³�³ >�¼oÁ�¸É¥ª�µ�@

®¤ª�Á¦ºÉ°������������������������������3URSHOOHU��!�&DXVH�RI�'DPDJHV�y!�,PSDFW

��·��Î�µ������Î�µ�µ¤

Åª¡��r������



���

�Î�µ�·¥µ¤���Â¦��¸ÉÁ�·��µ��µ¦�³�³����´��®¦º°��¦³���´����Ã�¥Â¦�°´��¸ÉÁ�·��µ��µ¦
�³�³�°�Ä��´�¦�´�ª´��»°ºÉ��°µ��Î�µÄ®oÁ�·��ªµ¤Á­¸¥®µ¥Â�nÄ��´�¦Â�nÄ��´�¦Ä�¦¼�Â��
�nµ��Ç��º°�Á�·�¦°¥¦oµª��Ä�®´���Ä��·��°����´Ê��¸Ê��¹Ê�°¥¼n�´��ªµ¤¦»�Â¦��°�Â¦��³�³
�¦·�����+DPPHULQJ�RU�RWKHU�LPSDFW�ORDG�PXVW�QRW�EH�DSSOLHG�H[FHSW�IRU�VOLJKW�IDLULQJ�RI�WKH�SURSHOOHU
WLSV��DV�ZHOO�DV�OHDGLQJ�RU�WUDLOLQJ�HGJH�RI�WKH�EODGH���>3���@

�Î�µ°oµ�°·�������

®¤µ¥Á®�»������

UHVLGXDO�VWUHVV 7HUP3LU���

�ªµ¤Á�o����oµ� >�¼oÁ�¸É¥ª�µ�@

®¤ª�Á¦ºÉ°��������������������������3URSHOOHU��!�&DXVH�RI�'DPDJHV�y!�5HVLGXDO�6WUHVV

��·��Î�µ������Î�µ�µ¤

Åª¡��r������

�Î�µ�·¥µ¤����ªµ¤Á�o��°��¸ÉÁ�·��µ��µ¦�¨·�Â¨³�µ¦�n°¤Ä��´�¦��¹É�°µ�­³­¤¤µ��¹Ê����¹�
�»��¸ÉÁ�ºÊ°ª´­�»�°�Ä��´�¦Á�·��ªµ¤¨oµ��¦´��n°Å¤nÅ�o���Â¨³Á�}�­µÁ®�»Ä®oÄ��´�¦Á�·�¦°¥�
¦oµª®¦º°®´�Å�o
�¦·�����3URSHOOHUV�PDGH�RI�WKHVH�DOOR\V�VKRXOG�EH�VWUHVV�UHOLHYHG�DIWHU�WKH\�DUH�UHSDLUHG�WR�UHGXFH
DQ\�UHVLGXDO�VWUHVVHV�WR�VDIH�OHYHOV�EHIRUH�WKH�SURSHOOHUV�DUH�SODFHG�LQ�VHUYLFH���>3���@

�Î�µ°oµ�°·�������

®¤µ¥Á®�»������

EXEEOHV 7HUP3LU���

¢°�°µ�µ« >�¼oÁ�¸É¥ª�µ����ª·Á�¸¥¦��d~��»¨�»�¦@

®¤ª�Á¦ºÉ°��������������������������3URSHOOHU��!�&DXVH�RI�'DPDJHV�y!�%XEEOHV

��·��°��Î�µ������Î�µ�µ¤

Åª¡��r�����YDSRXU�����FDYLWLHV

�Î�µ�·¥µ¤���¢°�°µ�µ«��µ�Á¨È��Î�µ�ª�¤µ��¸É�¥µ¥�´ªÄ��ÎÊ�µ�Á�ºÉ°��µ�Â¦��´��ÎÊ�µ¨�¨���
�¦·Áª��¸ÉÄ��´�¦®¤»����Â¨³�Î�µÄ®o¡ºÊ��·ªÄ��´�¦Á�}��¼��´��¦n°�Á�}�Ã¡¦�Á¨È��Ç��µ¤Â¦��
�¦³Â���°�¢°�°µ�µ«�¸É¦³Á�·�¤µÃ����¹É�°µ�¤µ���Ä��´�¦Á�·�¦°¥¦oµª�Â¨³�n°¤µ
°µ��Î�µÄ®oÄ�®´�Å�o

�¦·�����&DYLWDWLRQ��WKH�IRUPLQJ�DQG�EXUVWLQJ�RI�YDSRXU�ILOOHG�FDYLWLHV�RU�EXEEOHV��FDQ�RFFXU�DV�D�UHVXOW
RI�SUHVVXUH�YDULDWLRQV�RQ�WKH�EDFN�RI�D�SURSHOOHU�EODGH���>3���@



���

�Î�µ°oµ�°·�������

®¤µ¥Á®�»������

SURSHOOHU�GUDZLQJV 7HUP3LU���

Â��Ä��́�¦ >�¼oÁ�¸É¥ª�µ�@

®¤ª�Á¦ºÉ°����������������������3URSHOOHU�y!�,QVSHFWLRQ��5HFRUG���!�3URSHOOHU�'UDZLQJV

��·��Î�µ������Î�µ�µ¤

Åª¡��r�����GUDZLQJV

�Î�µ�·¥µ¤���Â��Ä��´�¦Ã�¥¦ª¤®¦º°Á�¡µ³­nª���¸ÉÁ�¸¥�¨����¦³�µ¬Á�}�¦¼�­°�¤·�·
�¦³�°��oª¥��µ��nµ��Ç��°�Ä��´�¦°¥nµ�¨³Á°¸¥��Á¡ºÉ°Ä�oÁ�}�Â¤nÂ��Ä��µ¦�¨·�Ä��
�´�¦Â¨³Á�}�Â�ª�µ�Ä��µ¦�n°¤Ä��´�¦���¦ª¤�´Ê�°µ�Á�¸¥��¹Ê�Ä®¤nÁ¡ºÉ°Â­��­nª��¸ÉÁ­¸¥�
®µ¥�n°�¨�¤º°�n°¤Ä��´�¦
�¦·�����%DFN�RQ�GHFN��WKH�GDPDJH�IRXQG�ZDV�FRPSDUHG�WR�WKH�RULJLQDO�SURSHOOHU�GUDZLQJV�DQG�DQ
HPHUJHQF\�UHSDLU�SURSRVDO�ZDV�PDGH�RQ�VLWH�ZKLFK�ZDV�YHULILHG�E\�WKH�SURSHOOHU�PDQXIDFWXUHU�DQG
DSSURYHG�DV�WKH�FRUUHFW�DQG�PRVW�HIILFLHQW�UHSDLU�SURFHGXUH���>3���@

�Î�µ°oµ�°·������LGHQWLILFDWLRQ�PDUN�����PLOO�VKHHW

®¤µ¥Á®�»������

LGHQWLILFDWLRQ�PDUN 7HUP3LU���

¤µ¦r�Ä��́�¦ >�¼oÁ�¸É¥ª�µ�@

®¤ª�Á¦ºÉ°���������������������3URSHOOHU�y!�,QVSHFWLRQ��5HFRUG���!�,GHQWLILFDWLRQ�0DUN

��·��Î�µ������Î�µ�µ¤

Åª¡��r�����LGHQWLILFDWLRQ�PDUNLQJ

�Î�µ�·¥µ¤���­´�¨´�¬�rÁ�¡µ³�¸ÉÁ�}��´ªÁ¨�Â¨³�´ª°´�¬¦�°�Ä��´�¦Â�n¨³Ä���¹É��¼o�¨·�Ä��´�¦
�Î�µÅªo°¥nµ��µª¦�Á¡ºÉ°Ä�oÄ��µ¦°oµ�°·�®µ�o°¤¼¨�°��¼oÄ�o�µ�®¦º°Á�}�Â�ª�µ�Ä��µ¦�n°¤
Ä��´�¦
�¦·�����7KH�LGHQWLILFDWLRQ�PDUNV�DUH�WR�EH�WUDQVIHUUHG�DQG�PDLQWDLQHG�GXULQJ�WKH�SUHSDUDWLRQ�RI�WHVW
VSHFLPHQV���>3���@

�Î�µ°oµ�°·������SURSHOOHU�GUDZLQJV�����PLOO�VKHHW

®¤µ¥Á®�»������



���

PLOO�VKHHW 7HUP3LU���

Ä�¦́�¦°��µ�Ã¦��µ��¼o�¨·� >�¼oÁ�¸É¥ª�µ�@

®¤ª�Á¦ºÉ°��������������������������3URSHOOHU�y!�,QVSHFWLRQ��5HFRUG���!�0LOO�6KHHW

��·��Î�µ����Î�µ�µ¤

Åª¡��r�����FHUWLILFDWH

�Î�µ�·¥µ¤���Á°�­µ¦Á�¡µ³�°�Ä��´�¦Â�n¨³Ä���¸É°°�Ã�¥Ã¦��µ��¼o�¨·�Ä��´�¦����¦³�°�
�oª¥¦µ¥¨³Á°¸¥��oµ��»�­¤�´�·�µ�Á�¤¸�°�ª´­�»®¦º°Ã¨®³�­¤�¸ÉÄ�o�Î�µÄ��´�¦Â¨³�»��
­¤�´�·�µ��µ¥£µ¡�°�Ä��´�¦��¹É��nµ�Á�}��»�¨´�¬�³�°�Ä��´�¦�¸É�³Á�}�Â�ª�µ�Ä��µ¦
�n°¤Ä��´�¦�n°Å�
�¦·�����%HIRUH�PDNLQJ�WKH�DERYH�SURFHGXUH��LGHQWLILFDWLRQ�PDUN��PLOO�VKHHW�DQG�GUDZLQJ�RI�WKH
SURSHOOHU�DUH�FKHFNHG�LQ�RUGHU�WR�PDNH�VXUH�RI�WKH�EDVH�PHWDO���>3����([DPLQDWLRQ@

�Î�µ°oµ�°·������SURSHOOHU�GUDZLQJV�����LGHQWLILFDWLRQ�PDUN

®¤µ¥Á®�»������

FKHPLFDO�FRPSRVLWLRQ 7HUP3LU���

­nª��­¤�µ�Á�¤̧ >�¼oÁ�¸É¥ª�µ�@

®¤ª�Á¦ºÉ°������������������3URSHOOHU�y!�,QVSHFWLRQ��5HFRUG���!�&KHPLFDO�&RPSRVLWLRQ

��·��Î�µ������Î�µ�µ¤

Åª¡��r������

�Î�µ�·¥µ¤����nµ¦o°¥¨³�°�­nª��­¤�¸ÉÁ�}��µ�»�nµ��Ç��°�Ã¨®³�­¤�¸ÉÁ�}�ª´­�»�°�Ä��´�¦
�¹É�Á�}��»�¨´�¬�³�°�Ã¨®³Ä��´�¦�¸É�³Á�}�Â�ª�µ�Ä��µ¦�n°¤Ã�¥ª·�¸�µ¦Á�ºÉ°¤�n°Å�
�¦·�����%HIRUH�ZHOGLQJ��WKH�SUHOLPLQDU\�H[DPLQDWLRQ�IRU�EDVH�PHWDO�VXFK�DV�FKHPLFDO�FRPSRVLWLRQ�RU
PLFUR�VWUXFWXUH�DQG�GHJUHH�RI�GDPDJHV�VKRXOG�EH�FDUULHG�RXW���>3����:HOGLQJ@

�Î�µ°oµ�°·������EDVH�PHWDO

®¤µ¥Á®�»������

YLVXDO�LQVSHFWLRQ 7HUP3LU���

�µ¦�¦ª��¼ >�¼oÁ�¸É¥ª�µ�@

®¤ª�Á¦ºÉ°������������3URSHOOHU�y!,QVSHFWLRQ�	�7HVWLQJ��*HQHUDO���!�9LVXDO�,QVSHFWLRQ

��·��Î�µ����Î�µ�µ¤

Åª¡��r�����YLVXDO�H[DPLQDWLRQ



���

�Î�µ�·¥µ¤����µ¦�¦ª��¼�oª¥­µ¥�µÂ¨³�´��¹��ªµ¤Á­¸¥®µ¥�nµ��Ç��°�Ä��´�¦�n°��n°¤
Á¡ºÉ°Á�}�Â�ª�µ�Ä��µ¦�n°¤�Â¨³�µ¦�¦ª�­°�Ä��´�¦®¨´��n°¤Á­¦È����Ã�¥�¼o�¸É¤¸�ªµ¤¦¼o
Á¦ºÉ°�¦°¥¦oµª�Ä�®´��Ä��·��°�Â¨³�µ¦�´��¦n°��°�Ä��´�¦
�¦·�����$W�WKH�EHJLQQLQJ�RI�-XQH�D�����PHWUH�YHVVHO�ZDV�DW�SRUW�LQ�'XQNLUN�DQG�+\GUH[�KDG�EHHQ
DVNHG�WR�FDUU\�RXW�D�YLVXDO�LQVSHFWLRQ�RI�WKH�VWHUQ�VHDO�DVVHPEO\��FDUU\�RXW�SURSHOOHU�SROLVKLQJ�DQG
FOHDQLQJ�RI�WKH�VHD�FKHVW�JULGV���>3���@

�Î�µ°oµ�°·�������

®¤µ¥Á®�»������

G\H�SHQHWUDQW�WHVWLQJ 7HUP3LU���

�µ¦Ä�o�ÎÊ�µ¥µ¥o°¤�¦ª�¦°¥¦oµª >�¼oÁ�¸É¥ª�µ�@

®¤ª�Á¦ºÉ°���������������3URSHOOHU�y!�,QVSHFWLRQ�	�7HVWLQJ��&UDFN���!�'\H�3HQHWUDQW�7HVWLQJ

��·��Î�µ����Î�µ�µ¤
Åª¡��r����G\H�SHQHWUDQW�WHVW�����OLTXLG�G\H�SHQHWUDQW�WHVW��
��������������G\H�SHQHWUDQW�����G\H�SHQHWUDQW�LQVSHFWLRQ

�Î�µ�·¥µ¤����µ¦�¦ª�Â¨³�´��¹��ªµ¤Á­¸¥®µ¥�¸ÉÁ�}�¦°¥¦oµª�°�¡ºÊ��·ªÄ��´�¦�n°��n°¤�Á¡ºÉ°
Á�}�Â�ª�µ�Ä��µ¦�n°¤�Â¨³�µ¦�¦ª�­°��¦·Áª�¦°¥¦oµªÁ�·¤®¨´��µ¦�n°¤Á­¦È�Â¨oª
Ã�¥�µ¦Ä�o�ÎÊ�µ¥µ¥o°¤�¸É¤¸­¸­³�»��µÂ¨³­µ¤µ¦��¹¤Â�¦�Á�oµÅ�Ä�Ã¨®³�¦·Áª��¸É¤¸¦°¥
¦oµªÅ�o�¸�Â­��Ä®oÁ®È��¹�¦°¥¦oµª�nµ��Ç���¡ºÊ��·ª
�¦·����7KH�GDPDJHG�SURSHOOHU�LV�JHQHUDOO\�H[DPLQHG�E\�YLVXDO�LQVSHFWLRQ�DW�KHU�GU\�GRFN��DQG
VRPHWLPHV�WKH�PHWKRG�RI�G\H�SHQHWUDQW�WHVWLQJ�LV�HQJDJHG�IRU�WKLV�SXUSRVH��LI�QHFHVVDU\��LQ�RUGHU�WR
GHWHFW�WKH�SHQHWUDWLRQ�DJDLQVW�VXUIDFH�GHIHFW�RU�QRW���>3����([DPLQDWLRQ@

�Î�µ°oµ�°·������IOXRUHVFHQW�SHQHWUDQW�WHVWLQJ�����XOWUDVRQLF�WHVWLQJ�����UDGLRJUDSKLF�WHVWLQJ

®¤µ¥Á®�»��   -

IOXRUHVFHQW�SHQHWUDQW�WHVWLQJ 7HUP3LU���

�µ¦Ä�o�ÎÊ�µ¥µ¢¨¼°°Á¦­Á���r�¦ª�¦°¥¦oµª >�¼oÁ�¸É¥ª�µ�@

®¤ª�Á¦ºÉ°�������3URSHOOHU�y!�,QVSHFWLRQ�	�7HVWLQJ��&UDFN���!�)OXRUHVFHQW�3HQHWUDQW�7HVWLQJ

��·��°��Î�µ����Î�µ�µ¤

Åª¡��r�����IOXRUHVFHQW�SHQHWUDQW�LQVSHFWLRQ



���

�Î�µ�·¥µ¤����µ¦�¦ª�Â¨³�´��¹��ªµ¤Á­¸¥®µ¥�¸ÉÁ�}�¦°¥¦oµª�°�¡ºÊ��·ªÄ��´�¦�n°��n°¤�Á¡ºÉ°
Á�}�Â�ª�µ�Ä��µ¦�n°¤�Â¨³�µ¦�¦ª�­°��¦·Áª�¦°¥¦oµªÁ�·¤®¨´��µ¦�n°¤Á­¦È�Â¨oª ��
Ã�¥�µ¦Ä�o�ÎÊ�µ¥µ�¸ÉªµªÂ­�Ä��¸É¤º�Â¨³­µ¤µ¦��¹¤Â�¦�Á�oµÅ�Ä�Ã¨®³�¦·Áª��¸É¤¸¦°¥¦oµª
Å�o�¸¤µ��Â­��Ä®oÁ®È��¹�¦°¥¦oµª�¸ÉÁ¨È��Ç��®¦º°¦°¥¦oµª�¸É�·�Á�oµÅ�¨¹�Å�o
�¦·�����'\H�SHQHWUDQW�WHVWLQJ�LV�WR�EH�GRQH�LQ�HYHU\�VWHS�RI�SURFHGXUH��DQG�DOVR�IOXRUHVFHQW
SHQHWUDQW�WHVWLQJ�LV�WR�EH�DSSOLHG�IRU�GHWHFW�RI�KDLU�FUDFN�RQ�WKH�EODGH�VXUIDFHV��LI�QHFHVVDU\���>3����
2XWOLQH@

�Î�µ°oµ�°·������G\H�SHQHWUDQW�WHVWLQJ�����XOWUDVRQLF�WHVWLQJ�����UDGLRJUDSKLF�WHVWLQJ

®¤µ¥Á®�»������

XOWUDVRQLF�WHVWLQJ 7HUP3LU���

�µ¦�¦ª�¦°¥¦oµª�oª¥�¨ºÉ��ªµ¤�¸É­¼� >�¼oÁ�¸É¥ª�µ�@

®¤ª�Á¦ºÉ°�������������������������3URSHOOHU�y!�7HVWLQJ��&UDFN���!�8OWUDVRQLF�7HVWLQJ

��·��Î�µ������Î�µ�µ¤

Åª¡��r�����XOWUDVRQLF�LQVSHFWLRQ�����XOWUDVRQLF�H[DPLQDWLRQ

�Î�µ�·¥µ¤����µ¦�¦ª�­°�®¨´��µ��n°¤Ä��´�¦�Á¡ºÉ°®µ¦°¥¦oµª®¦º°�ªµ¤Á­¸¥®µ¥°ºÉ��Ç��°�
Á�ºÊ°ª´­�»Ä��´�¦�¸É¤°�Å¤nÁ®È��µ�¡ºÊ��·ª£µ¥�°����Ã�¥�µ¦­n�Â¨³¦´��¨ºÉ��ªµ¤�¸É­¼�Á®�º°
Á­¸¥��nµ��¦·Áª��°�Ä��´�¦�¸É�³��­°����Â¨³�oµÁ�ºÊ°ª´­�»£µ¥Ä�¤¸�ªµ¤Á­¸¥®µ¥
­´��µ��¨ºÉ��ªµ¤�¸É�³­³�o°��¨´�
�¦·�����$V�D�JHQHUDO�UXOH��XOWUDVRQLF�WHVWLQJ�RI�0Q�EURQ]H�DQG�1L0Q�EURQ]H�LV�QRW�IHDVLEOH��GXH�WR�WKH
KLJK�GDPSLQJ�FDSDFLW\�RI�WKHVH�PDWHULDOV���)RU�1L$O�EURQ]H�DQG�0Q$O�EURQ]H��XOWUDVRQLF�LQVSHFWLRQ
RI�VXEVXUIDFH�GHIHFWV�LV�SRVVLEOH���>3���@

�Î�µ°oµ�°·������G\H�SHQHWUDQW�WHVWLQJ�����IOXRUHVFHQW�SHQHWUDQW�WHVWLQJ�����UDGLRJUDSKLF�WHVWLQJ

®¤µ¥Á®�»������

UDGLRJUDSKLF�WHVWLQJ 7HUP3LU���

�µ¦�¦ª�¦°¥¦oµª�oª¥¦́�­¸ >�¼oÁ�¸É¥ª�µ�@

®¤ª�Á¦ºÉ°������������������������3URSHOOHU�y!�7HVWLQJ��&UDFN���!�5DGLRJUDSKLF�7HVWLQJ

��·��Î�µ������Î�µ�µ¤

Åª¡��r�����UDGLRJUDSK\�����UDGLRJUDSKLF�LQVSHFWLRQ�����UDGLRJUDSKLF�H[DPLQDWLRQ



���

�Î�µ�·¥µ¤����µ¦�¦ª�­°�®¨´��µ��n°¤Ä��´�¦�Á¡ºÉ°®µ¦°¥¦oµª®¦º°�ªµ¤Á­¸¥®µ¥°ºÉ��Ç
�°�Á�ºÊ°ª´­�»Ä��´�¦�¸É¤°�Å¤nÁ®È��µ�¡ºÊ��·ª£µ¥�°����Ã�¥�µ¦�nµ¥£µ¡¦´�­¸Á°��r®¦º°¦´�­¸
Â�¤¤µÄ®o�³¨»�nµ��¸É�¦·Áª��°�Ä��´�¦�¸É�³��­°����Â¨³Â­���ªµ¤Á­¸¥®µ¥Á�}�¦¼�¦iµ�
Á�µ��Â�n�¢d¨¤r®¦º°Â�n��µ�®¨´�
�¦·�����7KH�DUHD�LV�WR�EH�FKHFNHG�E\�G\H�SHQHWUDQW�RU�UDGLRJUDSKLF�LQVSHFWLRQ��LI�QHFHVVDU\���>3����
2XWOLQH@

�Î�µ°oµ�°·������G\H�SHQHWUDQW�WHVWLQJ�����IOXRUHVFHQW�SHQHWUDQW�WHVWLQJ�����XOWUDVRQLF�WHVWLQJ
®¤µ¥Á®�»���¡��¦·��Ä��΅��o°¤¼¨�¸É�¦��´�Åª¡��r�Â�nÅ¤n�¦��´�«´¡�r®΅���(QWU\���¹É�Á�}��µ¦�Î�µ®��Ã�¥�¼o�
Á�¸É¥ª�µ��Â¨³�º°Á�}�¤µ�¦�µ�Ä��¸É�¸Ê

GLPHQVLRQDO�LQVSHFWLRQ 7HUP3LU���

�µ¦ª́���µ� >�¼oÁ�¸É¥ª�µ�@

®¤ª�Á¦ºÉ°���������������������3URSHOOHU�y!�7HVWLQJ��*HQHUDO���!�'LPHQVLRQDO�,QVSHFWLRQ

��·��Î�µ������Î�µ�µ¤

Åª¡��r�����GLPHQVLRQDO�FKHFN

�Î�µ�·¥µ¤����µ¦�¦ª�­°�®¨´��µ��n°¤Ä��´�¦�Ã�¥�µ¦ª´���µ��nµ��Ç��°�Ä��´�¦��¹É�
�¦³�°��oª¥��µ¦ª´��nµ¡·��r����µ¦ª´��ªµ¤®�µÄ�����µ¦ª´��ªµ¤�ªoµ�Ä�����µ¦ª´��ªµ¤
Á°�Ä�����µ¦ª´�­�¦¼ªrÂ�È��°�Ä��Â¨³�µ¦ª´�Á­o��nµ«¼�¥r�¨µ��°�Ä��´�¦���Á¡ºÉ°¦´�¦°�
�ªµ¤�¼��o°�Å�o�»¨�°�Ä��´�¦�®¦º°Â�oÅ���Å�o��µ��¸É�¼��o°�
�¦·�����7KH�PHDVXUHPHQW�RI�GLPHQVLRQDO�DFFXUDF\�LV�WKH�UHVSRQVLELOLW\�RI�WKH�PDQXIDFWXUHU�EXW�WKH
UHSRUW�RQ�GLPHQVLRQDO�LQVSHFWLRQ�LV�WR�EH�SUHVHQWHG�WR�WKH�6XUYH\RU�ZKR�PD\�UHTXLUH�FKHFNV�WR�EH
PDGH�DQG�WR�ZLWQHVV�VXFK�FKHFNV���>3���@

�Î�µ°oµ�°·�������

®¤µ¥Á®�»������

VWDWLF�EDODQFLQJ 7HUP3LU���

�µ¦�nª�®µ«¼�¥rÄ��́�¦ >�¼oÁ�¸É¥ª�µ�@

®¤ª�Á¦ºÉ°���������������������������3URSHOOHU�y!�7HVWLQJ��*HQHUDO���!�6WDWLF�%DODQFLQJ

��·��Î�µ������Î�µ�µ¤

Åª¡��r�����VWDWLF�EDODQFLQJ�WHVW�����VWDWLFDOO\�EDODQFH���Î�µ�¦·¥µ�



���

�Î�µ�·¥µ¤����µ¦�¦ª�­°�®¨´��µ��n°¤Ä��´�¦�Ã�¥�µ¦®µ�nª��ÎÊ�µ®�´�Â¨³Á®ª¸É¥�®µ«¼�¥r
�°�Ä��´�¦�¸¨³Ä����Á¡ºÉ°�¦´�Â�n����ÎÊ�µ®�´��¦³�µ¥Å��¸ÉÂ�n¨³Ä�Á�nµ�Ç��´��Â¨³Ä��´�¦
Å¤n­´É�Á¤ºÉ°�Î�µÅ��·��´Ê�Ä�o�µ��´�Á¦º°
�¦·�����7KH�ILQLVKHG�SURSHOOHU�DQG�WKH�EODGHV�RI�FRQWUROODEOH�SLWFK�SURSHOOHUV�DQG�YDQH�ZKHHOV�DUH
UHTXLUHG�WR�XQGHUJR�VWDWLF�EDODQFLQJ��>3���@

�Î�µ°oµ�°·�������

®¤µ¥Á®�»������

KRW�VWUDLJKWHQLQJ 7HUP3LU���

�µ¦�´�Ã�¥Ä�o�ªµ¤¦o°� >�¼oÁ�¸É¥ª�µ�@

®¤ª�Á¦ºÉ°���������3URSHOOHU�y!�'DPDJHV��%HQGLQJ�RI�%ODGH���!�5HSDLULQJ��!�+RW�6WUDLJKWHQLQJ

��·��Î�µ������Î�µ�µ¤

Åª¡��r�����KRW�IDLULQJ

�Î�µ�·¥µ¤����µ¦�n°¤�´�Ä��´�¦�¸ÉÁ­¸¥®µ¥Ä��·��°¤µ��ªnµ�°�Ä��Ã�¥�µ¦Ä®o�ªµ¤¦o°�
°¥nµ��oµ�Ç�Â¨³�´Éª�¹����­¼��¹����������°�«µÁ�¨Á�¸¥­��¹Ê�°¥¼n�´���·�Ã¨®³�­¤�°�Ä��
�´�¦�����µ��´Ê��ª��»¤°»�®£¼¤·Ä®o���¸É¦³®ªnµ��µ¦�´����Â¨³�n°¥�Ç�¨�°»�®£¼¤·¨�°¥nµ�
�oµ�Ç�Á¤ºÉ°�´�Á­¦È�Â¨oª
�¦·�����,Q�FDVH�RI�KRW�VWUDLJKWHQLQJ�PXFK�DWWHQWLRQ�VKRXOG�EH�SDLG�IRU�WHPSHUDWXUH�FRQWURO���>3����
2XWOLQH@

�Î�µ°oµ�°·������FROG�VWUDLJKWHQLQJ

®¤µ¥Á®�»������

FROG�VWUDLJKWHQLQJ 7HUP3LU���

�µ¦�´�Ã�¥Å¤nÄ�o�ªµ¤¦o°� >�¼oÁ�¸É¥ª�µ�@

®¤ª�Á¦ºÉ°���������3URSHOOHU�y!�'DPDJHV��%HQGLQJ�RI�%ODGH���!�5HSDLULQJ��!�&ROG�6WUDLJKWHQLQJ

��·��Î�µ������Î�µ�µ¤

Åª¡��r�����FROG�IDLULQJ

�Î�µ�·¥µ¤����µ¦�n°¤�´�Ä��´�¦�¸ÉÁ­¸¥®µ¥Ä��·��°�¦·Áª��°�Ä��Ã�¥�µ¦Ä®o�ªµ¤¦o°�°¥nµ�
�oµ�Ç�Â¨³�´Éª�¹��Å¤nÁ�·������°�«µÁ�¨Á�¸¥­��µ��´Ê��ª��»¤°»�®£¼¤·Ä®o���¸É¦³®ªnµ��µ¦�
�´����Â¨³�n°¥�Ç�¨�°»�®£¼¤·¨�°¥nµ��oµ�Ç�Á¤ºÉ°�´�Á­¦È�Â¨oª



���

�¦·�����&ROG�VWUDLJKWHQLQJ��VWUDLJKWHQLQJ�DW�D�WHPSHUDWXUH�EHORZ�����&������)���E\�PHDQV�RI
G\QDPLF�ORDGV�VKRXOG�EH�XVHG�RQO\�LQ�PDNLQJ�PLQRU�VWUDLJKWHQLQJ�UHSDLUV�DW�WKH�WLSV�RU�WKH�WKLQ
HGJHV�RI�0Q�EURQ]H��1L0Q�EURQ]H�RU�1L$O�EURQ]H�EODGHV���>3���@

�Î�µ°oµ�°·������KRW�VWUDLJKWHQLQJ

®¤µ¥Á®�»������

JULQGLQJ 7HUP3LU���

�µ¦Á�̧¥¦³Å� >�¼oÁ�¸É¥ª�µ�@

®¤ª�Á¦ºÉ°��������������������3URSHOOHU�y!�'DPDJHV��*HQHUDO���!�5HSDLULQJ��!�*ULQGLQJ

��·��Î�µ������Î�µ�µ¤

Åª¡��r�����JULQG���Î�µ�¦·¥µ�

�Î�µ�·¥µ¤���ª·�¸�n°¤Ä��´�¦�¸É¡ºÊ��·ª�¼��´��¦n°�®¦º°¤¸¦°¥¦oµªÁ¡¸¥��ºÊ��Ç�®¦º°�¦·Áª��°�
®¦º°�¨µ¥Ä�Á­¸¥®µ¥Á¡¸¥�Á¨È��o°¥���Â¨³ª·�¸Á�¦¸¥¤¡ºÊ��·ªÄ��´�¦�n°�Á¡ºÉ°Ä®oÁ�ºÉ°¤�·�
Â¨³®¨´��µ¦Á�ºÉ°¤�oª¥Á�¦ºÉ°�­Î�µ®¦´�Á�¸¥¦³Å����Á¡ºÉ°Ä®o¡ºÊ��·ª�°�Ä��´�¦Á¦¸¥�Á­¤°�´�
�´�¡ºÊ��·ªÄ��´�¦
�¦·�����$V�D�JHQHUDO�UXOH��ZKHQ�GHIHFWV�RU�FUDFNV�DUH�IRXQG�RQ�D�SURSHOOHU��WKH\�VKRXOG�UDWKHU�EH
UHFRQGLWLRQHG�HLWKHU�E\�FKLSSLQJ�RU�E\�JULQGLQJ�LQ�SUHIHUHQFH�WR�KDYLQJ�WKHP�UHFRQGLWLRQHG�E\
ZHOGLQJ���>3���@

�Î�µ°oµ�°·������SROLVKLQJ

®¤µ¥Á®�»������

SROLVKLQJ 7HUP3LU���

�µ¦�́� >�¼oÁ�¸É¥ª�µ�@

®¤ª�Á¦ºÉ°���������������������3URSHOOHU�y!�'DPDJHV��*HQHUDO����!�5HSDLULQJ��!�3ROLVKLQJ

��·��Î�µ������Î�µ�µ¤

Åª¡��r�����SROLVK���Î�µ�¦·¥µ�

�Î�µ�·¥µ¤���ª·�¸�n°¤¡ºÊ��·ªÄ��´�¦�¸É�¦»�¦³Å¤nÁ¦¸¥�Á�¸¥��Á�ºÉ°��µ��µ¦�´��¦n°�®¦º°®·��¼�
¦ª¤�´Ê��µ��µ¦�n°¤Ã�¥�µ¦Á�ºÉ°¤Â¨³�µ¦Á�¸¥¦³Å������Ã�¥�µ¦Ä�o­µ¦�´��¼®¦º°°»��¦�r
°ºÉ��Ç�Á¡ºÉ°�Î�µÄ®o¡ºÊ��·ª�°�Ä��´�¦­³°µ�Á¦¸¥�Á�¸¥��®¦º°¦°¥Á�ºÉ°¤Á¦¸¥�Á�¸¥�Á­¤°�´�
�´�¡ºÊ��·ªÄ��´�¦
�¦·�����$FFRUGLQJ�WR�WKH�GHYHORSHUV��EODGH�URXJKQHVV�YDOXHV�IRXQG�HTXLYDOHQW�WR���PLFURQV�5D�RU
PRUH�VKRXOG�EH�WUHDWHG�E\�SROLVKLQJ���>3���@



���

�Î�µ°oµ�°·������JULQGLQJ

®¤µ¥Á®�»������

FXWWLQJ 7HUP3LU���

�µ¦�´� >�¼oÁ�¸É¥ª�µ�@

®¤ª�Á¦ºÉ°���������3URSHOOHU�y!�'DPDJHV��%ODGH�0LVVLQJ���&UDFNLQJ���!�5HSDLULQJ��!�&XWWLQJ

��·��Î�µ������Î�µ�µ¤

Åª¡��r�����FURSSLQJ�����FXW���Î�µ�¦·¥µ������FURS���Î�µ�¦·¥µ�

�Î�µ�·¥µ¤���ª·�¸�µ¦�µ¦�n°¤Ä��´�¦�¸É¤¸¦°¥¦oµª®¦º°¦°¥�´��¦n°�¨¹��®¦º°Á¤ºÉ°Ä�®´��¦·Áª�
�°�®¦º°�¨µ¥Ä����Ã�¥�µ¦�´�­nª��¸ÉÁ­¸¥®µ¥°°��Á¡ºÉ°Á�¸¥¦³Å�Â¨³�®¦º°Á�ºÉ°¤Ä��´Ê��
�°��µ¦�n°¤�n°Å�
�¦·�����:LWK�FXWWLQJ��D�VPDOO�DPRXQW�RI�WUDLOLQJ�HGJH�PDWHULDO�LV�UHPRYHG�DQG�WKH�HGJH�UH�JURXQG�
>3���@

�Î�µ°oµ�°·�������

®¤µ¥Á®�»������

VWUHVV�UHOLHI�KHDW�WUHDWPHQW 7HUP3LU���

�µ¦°�Á¡ºÉ°¨��ªµ¤Á�o� >�¼oÁ�¸É¥ª�µ�@
®¤ª�Á¦ºÉ°���
����3URSHOOHU�y!�'DPDJHV��!�5HSDLULQJ��6WUDLJKWHQLQJ���:HOGLQJ����!�6WUHVV�5HOLHI�+HDW�7UHDWPHQW

��·��Î�µ������Î�µ�µ¤
Åª¡��r�����KHDW�WUHDWPHQW�IRU�VWUHVV�UHOLHI�����VWUHVV�UHOLHYLQJ�KHDW�WUHDWPHQW��
���������������KHDW�WUHDWPHQW�IRU�VWUHVV�UHOLHYLQJ�����VWUHVV�UHOLHI�KHDW�WUHDW���Î�µ�¦·¥µ�

�Î�µ�·¥µ¤����¦³�ª��µ¦­Î�µ�´�®¨´��µ¦Á�ºÉ°¤Â¨³�µ¦�´�Ä��´�¦���Ã�¥�µ¦Ä�o�ªµ¤¦o°��¸É
�ª��»¤°»�®£¼¤·Åªo°¥nµ�Á®¤µ³­¤�´�ª´­�»Ä��´�¦�Á¡ºÉ°¨��ªµ¤Á�o��¸É���oµ��µ�µ¦�n°¤
¦ª¤�´Ê�¨��µ¦Á�·�¦°¥¦oµª�µ��µ¦�»�¦n°��°�Á�ºÊ°ª´­�»Ä��´�¦��¹É�Á�·��µ�ª´­�»Ã¨®³�­¤
�°�Ä��´�¦�µ¦�Î�µ��·�·¦·¥µ�´��ÎÊ�µ�³Á¨
�¦·�����6WUHVV�UHOLHI�KHDW�WUHDWPHQW�LV�WR�EH�FDUULHG�RXW��ZKHUH�SRVVLEOH��LQ�IXUQDFHV�KDYLQJ�VXLWDEOH
DWPRVSKHUH�DQG�WHPSHUDWXUH�FRQWURO���>3���@

�Î�µ°oµ�°·�������

®¤µ¥Á®�»������



���

ZHOGLQJ 7HUP3LU���

�µ¦Á�ºÉ°¤ >�¼oÁ�¸É¥ª�µ����¦µ��´��·�¥­�µ�@
®¤ª�Á¦ºÉ°���
���������������3URSHOOHU�y!�'DPDJHV��%ODGH�0LVVLQJ���&UDFNLQJ���&DYLWDWLRQ�(URVLRQ���&RUURVLRQ����!
���������������������������������������������������������������5HSDLULQJ��!:HOGLQJ

®¦º°
��������������������������3URSHOOHU�y!�5HSDLULQJ��&XWWLQJ����!�5HSDLULQJ��!�:HOGLQJ���*ULQGLQJ

��·��Î�µ������Î�µ�µ¤

Åª¡��r�����ZHOGLQJ�UHSDLU�����ZHOGLQJ�ZRUN�����ZHOG���Î�µ�¦·¥µ�

�Î�µ�·¥µ¤���ª·�¸�µ¦�µ¦�n°¤Ä��´�¦�¸É¤¸¦°¥¦oµª®¦º°¦°¥�´��¦n°��¦ª¤�´Ê�Á¤ºÉ°¤¸�µ�­nª��°�
Ä�®´�®µ¥Å��Ã�¥�µ¦Á�ºÉ°¤°µ¦r�Ã¨®³Â�p­�¨»¤���µ¦Á�ºÉ°¤¤·���®¦º°�µ¦Á�ºÉ°¤°µ¦r�
�´�­Á��Â�p­�¨»¤���µ¦Á�ºÉ°¤�·����¹É��o°�¤¸Á�¦¸¥¤¡ºÊ��·ª�¦·Áª��°�Ä��´�¦�¸É�³Á�ºÉ°¤Ä®o
Á¦¸¥�Á¡ºÉ°Ä®oÁ�ºÉ°¤Á�oµÁ�}�Á�ºÊ°Á�¸¥ª�´�Á�ºÊ°Ä��´�¦Å�o°¥nµ�­�·��Â¨³�¦´�°»�®£¼¤·�°�Ä��
�´�¦Ä®oÁ®¤µ³­¤Á¡ºÉ°�j°��´��ªµ¤Á�o����oµ�
�¦·�����:KHQ�FDUU\LQJ�RXW�UHSDLUV�E\�ZHOGLQJ��WKH�FDVWLQJ�GHIHFWV�RU�FUDFNV�LQ�WKH�GDPDJHG�SDUW�RI
WKH�SURSHOOHU�VKRXOG�EH�UHPRYHG�FRPSOHWHO\�EHIRUH�ZHOGLQJ���>3���@

�Î�µ°oµ�°·�������

®¤µ¥Á®�»������

EXLOG�XS�ZHOGLQJ 7HUP3LU���

�µ¦Á�ºÉ°¤¡°� >�¼oÁ�¸É¥ª�µ�@
®¤ª�Á¦ºÉ°���
����������������3URSHOOHU�y!�'DPDJHV��%ODGH�0LVVLQJ���&UDFNLQJ���&DYLWDWLRQ�(URVLRQ���&RUURVLRQ����!

�������5HSDLU�E\�:HOGLQJ���!�%XLOG�XS�:HOGLQJ

��·��Î�µ������Î�µ�µ¤

Åª¡��r�����EXLOW�XS�E\�ZHOGLQJ�����EXLOGLQJ�XS�E\�ZHOGLQJ

�Î�µ�·¥µ¤����µ¦Á�ºÉ°¤Á¡ºÉ°�n°¤Ä��´�¦�¸ÉÄ�oª·�¸¡°�Á�·¤Ã¨®³�­¤�¸ÉÁ�}�¨ª�Á�ºÉ°¤�Ä®oÁ�oµ�´�
Á�ºÊ°ª´­�»Ä��´�¦�¸É�µ�®´�®µ¥Å���¼��´��¦n°��®¦º°¤¸¦°¥¦oµª����¹É��o°�Á�¦¸¥¤¡ºÊ��·ªÃ�¥
�µ¦Á�¸¥¦³Å�­nª��¸ÉÁ­¸¥®µ¥°°��Â¨oªÁ�¸¥¦³Å�¦n°�Á�ºÉ°¤Á�}�¤»¤Å¤n�ÎÉ�µ�ªnµ����°�«µ
®¦º°�´�Ä�Á®�º°­nª��¸ÉÁ­¸¥®µ¥°°��Â¨oªÁ�¸¥¦³Å�¦n°�Á�ºÉ°¤Á�}�¤»¤Å¤n�ÎÉ�µ�ªnµ����°�«µ
¡¦o°¤�´��Î�µÂ�n�Ã¨®³¥¹��oµ�¨nµ�Åªo�oª¥



���

�¦·�����'DPDJHG�DUHDV�DUH�WR�EH�FKLSSHG�RXW�WR�WKH�VRXQG�EDVH�PHWDO��DQG�ILOOHG�XS�ZLWK�EXLOG�XS
ZHOGLQJ�E\�XVLQJ�WKH�VSHFLDO�ILOOHU�PHWDO��ZKLFK�KDV�EHWWHU�HURVLRQ�UHVLVWDQFH�WKDQ�EDVH�PHWDO���>3����
:HOGLQJ@

�Î�µ°oµ�°·������EXWW�ZHOGLQJ

¦¼��¦³�°���¦¼��¸É������µ¦Á�¦¸¥¤¡ºÊ��·ªÂ¨³�µ¦Á�ºÉ°¤¡°�
®¤µ¥Á®�»������

EXWW�ZHOGLQJ 7HUP3LU���

�µ¦Á�ºÉ°¤�n° >�¼oÁ�¸É¥ª�µ�@
®¤ª�Á¦ºÉ°���
����������3URSHOOHU�y!�'DPDJHV��%ODGH�0LVVLQJ���&UDFNLQJ����!�5HSDLU�E\�:HOGLQJ���!�%XWW�:HOGLQJ

��·��Î�µ������Î�µ�µ¤

Åª¡��r������

�Î�µ�·¥µ¤����µ¦Á�ºÉ°¤Á¡ºÉ°�n°¤Ä��´�¦Â��®�¹É���¸ÉÄ�oª·�¸�Î�µ�·Ê�Ã¨®³�­¤��¹É�®¨n°®¦º°�´�Á�}�
�n°��·Ê�Ä®¤n�¤µÁ�ºÉ°¤�n°Ä®oÁ�oµ�´�Ä��´�¦Â��­nª�Ä��¸É®´�®µ¥Å�®¦º°�o°��´��·Ê�Å�Á�ºÉ°��
�µ�¤¸¦°¥¦oµª¨¹�Á�oµ¤µ�µ��°�Ä����Ã�¥�n°��µ¦Á�ºÉ°¤�n°�³�o°��´�Ä�Á®�º°­nª��¸ÉÁ­¸¥�
®µ¥°°�Â¨³Á�¸¥¦³Å�¦n°�Á�ºÉ°¤Á�}�¤»¤�´ª°´�¬¦ª¸���9����´Ê��oµ���Â¨³�oµ�¨nµ��Ä®oÅ�o
��µ�¤»¤Å¤n�ÎÉ�µ�ªnµ����°�«µ
�¦·�����%XWW�ZHOGLQJ�ZRUNV�VKDOO�EH�FDUULHG�RXW�LQ�IODW�EDVH�DIWHU�GLVPRXQWLQJ�IURP�WKH�WDLO�VKDIW��>3�
���.LQG@

�Î�µ°oµ�°·������EXLOG�XS�ZHOGLQJ

¦¼��¦³�°���¦¼��¸É������µ¦Á�¦¸¥¤¡ºÊ��·ªÂ¨³�µ¦Á�ºÉ°¤�n°

%DVH�0HWDO

)LOOHU�0HWDO%DVH�0HWDO

)LOOHU�0HWDO

�·Ê��¸É�Î�µ¤µ�n°

)LOOHU�0HWDO



���

®¤µ¥Á®�»������

EDVH�PHWDO 7HUP3LU���

Ã¨®³Ä��́�¦ >�¼oÁ�¸É¥ª�µ�@
®¤ª�Á¦ºÉ°�������3URSHOOHU�y!�'DPDJHV��%ODGH�0LVVLQJ���&UDFNLQJ���&DYLWDWLRQ�(URVLRQ���&RUURVLRQ����!
�����������������������������5HSDLU�E\�:HOGLQJ��%XLOG�XS�:HOGLQJ���%XWW�:HOGLQJ���!�%DVH�0HWDO

��·��Î�µ������Î�µ�µ¤

Åª¡��r������

�Î�µ�·¥µ¤�����·��°�Ã¨®³�­¤�°�Ä��´�¦�¸É�¼��n°¤Ã�¥�µ¦�´�Â¨³Á�ºÉ°¤��¸É¤¸¦µ¥¨³Á°¸¥�
�°�­nª��­¤�µ�Á�¤¸Â¨³Ã�¦�­¦oµ��»¨£µ��Á�¡µ³�°�Ã¨®³�­¤��·��´Ê��Ç����¹É��³Á�}�
�o°�Î�µ®��Ä��µ¦Á¨º°�ª´­�»�¸É�³¤µÁ�ºÉ°¤­nª��¸ÉÁ­¸¥®µ¥
�¦·�����7KH�ILOOHUV�XVHG�PXVW�UHVXOW�LQ�D�ZHOG�PHWDO�ZLWK�PHFKDQLFDO�FKDUDFWHULVWLFV�PDWFKLQJ�WKRVH�RI
WKH�EDVH�PHWDO�DQG�SRVVHVVLQJ�VXIILFLHQW�FRUURVLRQ�UHVLVWDQFH�LQ�VHDZDWHU���>3���@

�Î�µ°oµ�°·������ILOOHU�PHWDO

¦¼��¦³�°����¼¦¼��¸É����Â¨³�����¸É�´��¹�«´¡�r�7HUP3LU����Â¨³�7HUP3LU���

®¤µ¥Á®�»������

ILOOHU�PHWDO 7HUP3LU���

Ã¨®³¨ª�Á�ºÉ°¤ >�¼oÁ�¸É¥ª�µ�@
®¤ª�Á¦ºÉ°�����3URSHOOHU�y!�'DPDJHV��%ODGH�0LVVLQJ���&UDFNLQJ���&DYLWDWLRQ�(URVLRQ���&RUURVLRQ����!
���������������������������5HSDLU�E\�:HOGLQJ��%XLOG�XS�:HOGLQJ���%XWW�:HOGLQJ���!�)LOOHU�0HWDO

��·��Î�µ������Î�µ�µ¤

Åª¡��r������

�Î�µ�·¥µ¤���¨ª�Á�ºÉ°¤�¸É�Î�µ¤µ�n°¤Ä��´�¦����¹É�Á�}�ª´­�»Ã¨®³�­¤�¸É¤¸�»�­¤�´�·�¦�®¦º°
Á®¤µ³­¤�´�ª´­�»Ã¨®³�­¤�°�Ä��´�¦���Ã�¥�Î�µ¤µ®¨°¤¨³¨µ¥®¦º°Á�ºÉ°¤ µ��´�¦°¥�
�n°Ä��´�¦�¦·Áª��¸ÉÁ­¸¥®µ¥
�¦·�����5HSDLU�RI�&DYLWDWLRQ�(URVLRQ��'DPDJHG�DUHDV�DUH�WR�EH�FKLSSHG�RXW�WR�WKH�VRXQG�EDVH�PHWDO�
DQG�ILOOHG�XS�ZLWK�EXLOW�XS�ZHOGLQJ�E\�XVLQJ�WKH�VSHFLDO�ILOOHU�PHWDO��ZKLFK�KDV�EHWWHU�HURVLRQ
UHVLVWDQFH�WKDQ�EDVH�PHWDO���>3����:HOGLQJ@

�Î�µ°oµ�°·������EDVH�PHWDO

¦¼��¦³�°����¼¦¼��¸É����Â¨³�����¸É�´��¹�«´¡�r�7HUP3LU����Â¨³�7HUP3LU���

®¤µ¥Á®�»������



���



���

�´��¸�Î�µ«´¡�r

�$�

$O�EURQ]H ([3LU��� 7HUP3LU���
$OXPLQLXP�EURQ]H ([3LU��� 7HUP3LU���
$OXPLQXP�EURQ]H ([3LU��� 7HUP3LU���

�%�

%DVH�PHWDO ([3LU��� 7HUP3LU���
%HQGLQJ�RI�EODGH ([3LU��� 7HUP3LU���
%HQW�EODGH ([3LU��� 7HUP3LU���
%ODGH�PLVVLQJ ([3LU��� 7HUP3LU���
%ODGH�URRW ([3LU��� 7HUP3LU���
%ODGH�WKLFNQHVV ([3LU��� 7HUP3LU���
%ODGH�WLS ([3LU��� 7HUP3LU���
%URNHQ�EODGH ([3LU��� 7HUP3LU���
%XEEOHV ([3LU��� 7HUP3LU���
%XLOGLQJ�XS�E\�ZHOGLQJ ([3LU��� 7HUP3LU���
%XLOG�XS�ZHOGLQJ ([3LU��� 7HUP3LU���
%XLOW�XS�E\�ZHOGLQJ ([3LU��� 7HUP3LU���
%XWW�ZHOGLQJ ([3LU��� 7HUP3LU���

�&�

&DYLWDWLRQ ([3LU��� 7HUP3LU���
&DYLWDWLRQ�HURVLRQ ([3LU��� 7HUP3LU���
&DYLWLHV ([3LU��� 7HUP3LU���
&HUWLILFDWH ([3LU��� 7HUP3LU���
&KHPLFDO�FRPSRVLWLRQ ([3LU��� 7HUP3LU���
&ROG�IDLULQJ ([3LU��� 7HUP3LU���
&ROG�VWUDLJKWHQLQJ ([3LU��� 7HUP3LU���



���

&RQWUROODEOH�SLWFK�SURSHOOHU ([3LU��� 7HUP3LU���
&RQYHQWLRQDO�SURSHOOHU ([3LU��� 7HUP3LU���
&RUURVLRQ ([3LU��� 7HUP3LU���
&33 ([3LU��� 7HUP3LU���
&UDFNLQJ ([3LU��� 7HUP3LU���
&UDFNV ([3LU��� 7HUP3LU���
&URS ([3LU��� 7HUP3LU���
&URSSLQJ ([3LU��� 7HUP3LU���
&XW ([3LU��� 7HUP3LU���
&XWWLQJ ([3LU��� 7HUP3LU���

�'�

'LPHQVLRQDO�FKHFN ([3LU��� 7HUP3LU���
'LPHQVLRQDO�LQVSHFWLRQ ([3LU��� 7HUP3LU���
'UDZLQJV ([3LU��� 7HUP3LU���
'\H�SHQHWUDQW ([3LU��� 7HUP3LU���
'\H�SHQHWUDQW�WHVW ([3LU��� 7HUP3LU���
'\H�SHQHWUDQW�LQVSHFWLRQ ([3LU��� 7HUP3LU���
'\H�SHQHWUDQW�WHVWLQJ ([3LU��� 7HUP3LU���

�(�

(OHFWURFKHPLFDO�DFWLRQ ([3LU��� 7HUP3LU���
(OHFWURFKHPLFDO�DWWDFN ([3LU��� 7HUP3LU���
(OHFWURFKHPLFDO�UHDFWLRQ ([3LU��� 7HUP3LU���

�)�

)LOOHU�PHWDO ([3LU��� 7HUP3LU���
)L[HG�SLWFK�SURSHOOHU ([3LU��� 7HUP3LU���
)OXRUHVFHQW�SHQHWUDQW�WHVWLQJ ([3LU��� 7HUP3LU���
)33 ([3LU��� 7HUP3LU���



���

�*�

*ULQG ([3LU��� 7HUP3LU���
*ULQGLQJ ([3LU��� 7HUP3LU���

�+�

+HDW�WUHDWPHQW�IRU�VWUHVV�UHOLHI ([3LU��� 7HUP3LU���
+HDW�WUHDWPHQW�IRU�VWUHVV�UHOLHYLQJ ([3LU��� 7HUP3LU���
+LJK�VNHZ�SURSHOOHU ([3LU��� 7HUP3LU���
+LJKO\�VNHZHG�SURSHOOHU ([3LU��� 7HUP3LU���
+RW�IDLULQJ ([3LU��� 7HUP3LU���
+RW�VWUDLJKWHQLQJ ([3LU��� 7HUP3LU���

�,�

,GHQWLILFDWLRQ�PDUN ([3LU��� 7HUP3LU���
,GHQWLILFDWLRQ�PDUNLQJ ([3LU��� 7HUP3LU���
,PSDFW ([3LU��� 7HUP3LU���

�.�

.H\ZD\ ([3LU��� 7HUP3LU���

�/�

/HDGLQJ�HGJH ([3LU��� 7HUP3LU���
/LTXLG�G\H�SHQHWUDQW�WHVW ([3LU��� 7HUP3LU���

�0�

0DFKLQHU\ ([3LU��� 7HUP3LU���
0DQJDQHVH�EURQ]H ([3LU��� 7HUP3LU���
0DULQH�HQJLQHHULQJ ([3LU��� 7HUP3LU���
0LOO�VKHHW ([3LU��� 7HUP3LU���
0Q�EUDVV ([3LU��� 7HUP3LU���



���

0Q�EURQ]H ([3LU��� 7HUP3LU���

�1�

1L�$O�EURQ]H ([3LU��� 7HUP3LU���
1L0Q�EURQ]H ([3LU��� 7HUP3LU���
1RQ�VNHZHG�SURSHOOHU ([3LU��� 7HUP3LU���

�3�

3ROLVK ([3LU��� 7HUP3LU���
3ROLVKLQJ ([3LU��� 7HUP3LU���
3UHVVXUH�IDFH ([3LU��� 7HUP3LU���
3UHVVXUH�VLGH ([3LU��� 7HUP3LU���
3URS ([3LU��� 7HUP3LU���
3URSHOOHU�ERVV ([3LU��� 7HUP3LU���
3URSHOOHU�GUDZLQJV ([3LU��� 7HUP3LU���
3URSHOOHU�KXE ([3LU��� 7HUP3LU���
3URSHOOHU�VKDIW ([3LU��� 7HUP3LU���
3URSHOOHU ([3LU��� 7HUP3LU���
3URSXOVLRQ ([3LU��� 7HUP3LU���

�5�

5DGLRJUDSKLF�H[DPLQDWLRQ ([3LU��� 7HUP3LU���
5DGLRJUDSKLF�LQVSHFWLRQ ([3LU��� 7HUP3LU���
5DGLRJUDSKLF�WHVWLQJ ([3LU��� 7HUP3LU���
5DGLRJUDSK\ ([3LU��� 7HUP3LU���
5HVLGXDO�VWUHVV ([3LU��� 7HUP3LU���

�6�

6FUHZ�SURSHOOHU ([3LU��� 7HUP3LU���
6NHZHG�SURSHOOHU ([3LU��� 7HUP3LU���



���

6WDWLF�EDODQFLQJ�WHVW ([3LU��� 7HUP3LU���
6WDWLF�EDODQFLQJ ([3LU��� 7HUP3LU���
6WDWLFDOO\�EDODQFH ([3LU��� 7HUP3LU���
6WUHVV�UHOLHI�KHDW�WUHDW ([3LU��� 7HUP3LU���
6WUHVV�UHOLHI�KHDW�WUHDWPHQW ([3LU��� 7HUP3LU���
6WUHVV�UHOLHYLQJ�KHDW�WUHDWPHQW ([3LU��� 7HUP3LU���
6XFWLRQ�IDFH ([3LU��� 7HUP3LU���
6XFWLRQ�VLGH ([3LU��� 7HUP3LU���

�7�

7DLO�VKDIW ([3LU��� 7HUP3LU���
7UDLOLQJ�HGJH ([3LU��� 7HUP3LU���

�8�

8OWUDVRQLF�H[DPLQDWLRQ ([3LU��� 7HUP3LU���
8OWUDVRQLF�LQVSHFWLRQ ([3LU��� 7HUP3LU���
8OWUDVRQLF�WHVWLQJ ([3LU��� 7HUP3LU���

�9�

9DSRXU ([3LU��� 7HUP3LU���
9LVXDO�H[DPLQDWLRQ ([3LU��� 7HUP3LU���
9LVXDO�LQVSHFWLRQ ([3LU��� 7HUP3LU���

�:�

:HOG ([3LU��� 7HUP3LU���
:HOGLQJ�UHSDLU ([3LU��� 7HUP3LU���
:HOGLQJ�ZRUN� ([3LU��� 7HUP3LU���
:HOGLQJ ([3LU��� 7HUP3LU���



���

�´��¸¦¼��¦³�°��Î�µ«´¡�r

¦¼��̧É����Ä��´�¦Á¦º° ([3LU��� 7HUP3LU���
¦¼��̧É����Ä��´�¦Á¦º°�)33 ([3LU��� 7HUP3LU���
¦¼��̧É����Ä��´�¦Â���·�Ã�o�Â¨³Â���¦¦¤�µ ([3LU��� 7HUP3LU���
¦¼��̧É����Ä��´�¦Á¦º°�&33 ([3LU��� 7HUP3LU���
¦¼��̧É����­nª��¦³�°��°�Ä��´�¦���� ([3LU��� 7HUP3LU���
¦¼��̧É����­nª��¦³�°��°�Ä��´�¦���� ([3LU��� 7HUP3LU���
¦¼��̧É����­nª��¦³�°��°�Ä��´�¦���� ([3LU��� 7HUP3LU���
¦¼��̧É����­nª��¦³�°��°�Ä��´�¦���� ([3LU��� 7HUP3LU���
¦¼��̧É�����ªµ¤®�µ�°�Ä��´�¦���®�oµ�́��nµ�Ç ([3LU��� 7HUP3LU���
¦¼��̧É������µ¦Á�¦̧¤¡ºÊ��·ªÂ¨³�µ¦Á�ºÉ°¤¡°� ([3LU��� 7HUP3LU���
¦¼��̧É������µ¦Á�¦̧¥¤¡ºÊ��·ªÂ¨³�µ¦Á�ºÉ°¤�n° ([3LU��� 7HUP3LU���


