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��¹Ë�È�Ó©Ë�Î�¯ÓÈã©������º°ã��
ÎÒmÈ�
�Ë�Ë�¹¯ÒãÒÏÒ�Ëã
Óº��� ��m°Ë²�ÓÈ��Ó©²
}ºää�ÓÒ}È�Ò®�

±ÎÖÈÀËÜÍÛÅ�ÔÀÊÒÎÐÛ�
·ÅÒÛÐÅ�ÑÖÅÍÀÐÈß������ Ã���>��@

r����ËË�ÓÈ��Ó©²�Î�¯ÓÈãºm�ÏÈmÒ°Ò��ÓË��ºã
}º
º���Ë²ÓÒ�Ë°}Ò²�Ò��Ë²Óºãº�Ò�Ë°}Ò²��º°�ÒÎËÓÒ®��Óº
Ò��m�ÓË�äËÓ
	Ë®�äË¯Ë��º��°º�ÒÈã
Ó©²�ÁÈ}�º¯ºm���È�
}Ò²�}È}�º�Óº	ËÓÒË�}�ÓÒä�ÒÏ�È�ËãË®�Ò�̄ È°¹¯º°�¯È�
ÓÒ�ËãË®�ÓÈ��Ó©²�Î�¯ÓÈãºm�Ò���ËÓ©²��m²º�«�Ò²�m
¯ÈÏãÒ�Ó©Ë�}ºäÒ°°ÒÒ�Ò�}ºäÒ�Ë�©��¯Ë	È��ÒË�mº�
¹¯º°©� ¹¯Ò°�Î�ËÓÒ«� ÓÈ��Ó©²� ¹¯ËäÒ®�� °�Ë¹ËÓË®�
ÏmÈÓÒ®��ÏÈäË�ËÓÒ«��ºãÎÓº°�Ë®�Ò����¹�

jÏ�È�ËãÒ�ÓÈ��Ó©²�Î�¯ÓÈãºm�äº����©�
�ÏÈÒÓ�
�Ë¯Ë°ºmÈÓ©�m�°º²¯ÈÓËÓÒÒ�°��Ë°�m���Ò²�äË�º�ºm
º¹ãÈ�©� �}º¹Ò¯È®��� Ò� ¯È°¹¯º°�¯ÈÓËÓÒ«� ¹Ë�È�Óº®
¹¯º��}�ÒÒ�ÒãÒ��¹¯Ò�º¹¯Ë�ËãËÓÓ©²��°ãºmÒ«²��äº�
���� «mÒ�
°«� mË���Ë®� °Òãº®� °ºÏ�ÈÓÒ«� Ò� ¯ÈÏmÒ�Ò«
swy��sÈ��Ó©Ë�}ºäÒ�Ë�©��°º°�º«�ÒË�ÒÏ�Èm�º¯Ò�
�Ë�Ó©²���ËÓ©²��äº�����º¯äºÏÒ�
�ªãË}�¯ºÓÒÏÈ�Ò�
ÓÈ��Ó©²�Î�¯ÓÈãºm�ÒãÒ�°¹º°º°�mºmÈ�
�Ë®��º�}ÈÏ©�
mÈ«°
� ¹¯ÒÏÓÈmÈ�
� º¹�ãÒ}ºmÈÓÓ©Ë� m� ÓÒ²� °�È�
Ò
¯ÈmÓº�ËÓÓ©äÒ�º¹�ãÒ}ºmÈÓÓ©ä�m��¯È�Ò�ÒºÓÓ©²
Î�¯ÓÈãÈ²� ÒãÒ�� ÓÈºº¯º��� �°�ÈÓÈmãÒmÈ«� ¹¯ÈmÒãÈ�
¹¯º�Ë��¯©� Ò� °²Ëä©� ¯ÈÓÎÒ¯ºmÈÓÒ«� ªãË}�¯ºÓÓ©²
Î�¯ÓÈãºm�Ò���Ëä�°Èä©ä���°}º¯««�¹¯ÒÏÓÈÓÒË�swy
ÓÈ��Ó©ä�°ºº�Ë°�mºä��{�°m«ÏÒ�°�ª�Òä�mºÏäºÎÓ©
�Ë�©¯Ë�°�ËÓÈ¯Ò«�

z sÈ��Ó©Ë�ªãË}�¯ºÓÓ©Ë�Î�¯ÓÈã©�¯È°¹¯º°�¯ÈÓ«�
��°«�¹ºm°ËäË°�Óº��v�È�
Ò�¹�ãÒ}���°«�¹¯Ò�¹º�
°��¹ãËÓÒÒ� m� ¯Ë�È}�Ò�� Ò� °m«Ï©mÈ��°«� �Ò¹Ë¯�
°°©ã}ÈäÒ�� jÓ�ËããË}��Èã
Ó©Ë� È�ËÓ�©� ¹º��Ë¯�
ÎÒmÈ��� �º°��¹� Ò� ¹ºÒ°}�� ÒÏäËÓ««� �Ëä� °Èä©ä
°¹º°º©���ËÓÒ«�°�È�Ë®���ËÓ©äÒ��¡ËÓ�¯Èã
Ó©®
�Ë¹ºÏÒ�È¯Ò®�²¯ÈÓÒ��È¯²ÒmÓ©Ë�}º¹ÒÒ�Ò�¯ÈÏ¯Ë�
	ÈË��}ºÓÁãÒ}�©��ÓÈ¹¯ÒäË¯��}È°È��ÒË°«�¹¯Ò�
º¯Ò�Ë�È��

z sÈ��Ó©Ë�}ºäÒ�Ë�©�°�Ë¯ÎÒmÈ���	Ò¯º}ºË�¯È°�
¹¯º°�¯ÈÓËÓÒË� swy�� ��ãÒ}�Ëä©Ë� Î�¯ÓÈã©
¯È°¹¯º°�¯ÈÓ«��°«�ÓÈ�}ºä¹È}���Ò°}È²��v�¯�}���
¯È��Áº¯äÈ��Ò�¹¯Ë�°�ÈmãËÓÒË�¹�ãÒ}È�Ò®�ÓË�º��
ãÒ�ÈË�°«�º���äÈÎÓ©²�

z sÈ��Ó©Ë� º�Ë°�mÈ� ��¯ËÎ�È��� °º°�mËÓÓ©Ë
swy��wãË}�¯ºÓÓ©Ë�Î�¯ÓÈã©�¹º��Ë¯ÎÒmÈ��°«
�äÈÎÓ©äÒ��¹º�ºÓº��ºä���}È}�ÓË}º��È��äÈÎ�

Ó©Ë��ËÓ
�Ò�¹º��Ë¯ÎÒmÈãÒ°
�Ïºãº�ºä��¡ËÓ�¯È�
ãÒÏºmÈÓÓ©®��Ë¹ºÏÒ�È¯Ò®�ÓË��¯Ë�Ë�°«�

z wãË}�¯ºÓÓ©Ë�¹�ãÒ}È�ÒÒ�º°�È��°«��È}ÒäÒ�ÎË�
}È}�m����� ���wãË}�¯ºÓÓ©Ë�ÒÏ�ÈÓÒ«�Ò°¹ºã
Ï����
°«�}È}��º¹ºãÓËÓÒË�}��¯È�Ò�ÒºÓÓ©ä��Óº�ÓË�m©�
�Ë°Ó«���Ò²�

¨ÑÑËÅÄÎÂÀÍÈÅ�ªÎÐÎËÅÂÑÊÎÃÎ�ÎÁÙÅÑÒÂÀ�ÎÂÎÉ�§ÅËÀÍÄÈÈ�
����� Ã���>��@

sºmÈ«�~ËãÈÓ�Ò«�ÓË°º¹º°�ÈmÒäÈ�¹º�¯ÈÏmÒ�Ò��Ò
ÁÒÓÈÓ°Ò¯ºmÈÓÒ�� ÓÈ�}Ò� °� �È}ÒäÒ� °�¯ÈÓÈäÒ� }È}
vbk�ÒãÒ��Ë¯äÈÓÒ«��jäËÓÓº�¹ºª�ºä��¹¯Ë�°�Èmã«�
Ë��ÒÓ�Ë¯Ë°�ºÏº¯�>��@�����Ë��Ò��¹º�Ëä���ÓºmºÏËãÈÓ��
°}ÒË���ËÓ©Ë�¹¯Ë�¹º�Ò�È���¹�ãÒ}ºmÈ�
�¯ËÏ�ã
�È�
�©�°mºÒ²�Ò°°ãË�ºmÈÓÒ®��cË�È}�ÒÒ�°ËäÒ�ÓÈ��Ó©²
Î�¯ÓÈãºm� zº¯ºãËm°}º�º� º�Ë°�mÈ� sºmº®� ~ËãÈÓ�
�ÒÒ�º¯È�ÒãÒ°
�}�°mºÒä��Ò�È�Ëã«ä�°º�°ãË����ÒäÒ
mº¹¯º°ÈäÒ���zÈ}ÒË�ÁÈ}�º¯©�{©���Ò�©mÈË�Ë��}º��È
¹¯ÒÓÒäÈË�Ë�̄ Ë	ËÓÒË�º��ºä��}��È�ÓÈ¹¯ÈmÒ�
�°�È�
�
�ã«�¹�ãÒ}È�ÒÒ"�zÈ}º®�mÒ��Î�¯ÓÈãºm��¹Ë�È�Ó©®
ÒãÒ�ªãË}�¯ºÓÓ©®��¹¯Ë�¹º��Ò�Ëã
ÓËË"���ãÒ}È�Ò«
Î�¯ÓÈãºm�ºÓãÈ®Ó�«mã«Ë�°«�m°ËäÒ¯Óº®��ËÓ�ËÓ�ÒË®�
°�Ò�ÈË�Ë�ãÒ�{©����º�ª�º�¹��
�m�����ËË"�vãË��Ë��ãÒ
|�Ë°�m��ÒÏ�ÈmÈ�
�°mºÒ�Î�¯ÓÈã©�ºÓãÈ®Ó"�

|¯Èº�}È�º�mË�ºm�¹º}ÈÏÈãÈ����º�

z ºã
	ÒÓ°�mº�Èm�º¯ºm�}��Ò°ã���ÁÈ}�º¯ºm�m©º�
¯È��º�Óº°«���Èm�º¯Ò�Ë�Óº°�
�Î�¯ÓÈãÈ��}ºãÒ�Ë°��
mº�¹º�¹Ò°�Ò}ºm��°}º¯º°�
�º¹�ãÒ}ºmÈÓÒ«��¹ºãÒ�
�¯ÈÁÒ���°�ºÒäº°�
�Ò�º�äË�È������º�¹�ãÒ}È�Ò«
m�ÏÈ¯�ËÎÓºä�Î�¯ÓÈãË�°�Ò�ÈË�°«�ºãËË�¹¯Ë°�ÒÎ�
Óº®�Ò�mÈÎÓº®��ã«�ÓÈ��Óº®�̄ Ë¹��È�ÒÒ�Èm�º¯È���Ëä
¹�ãÒ}È�Ò«�m�ÓºmºÏËãÈÓ�°}ºä�Î�¯ÓÈãË�

z Èm�º¯©� ¹¯Ë�¹º�Ò�È��� ¹Ë�È�Ó©Ë�Î�¯ÓÈã©�� �È}
}È}� ºÓÒ� ¹¯Òm©�ÓËË�� ª°�Ë�Ò�Ë°}Ò� ¹¯Ò«�ÓËË�
ÒäË�����ºÓ©Ë��}ÈÏÈ�ËãÒ�Ò�ã��	Ë�¹º�²º�«���ã«
º�ÈÓÒ�Ë°}Ò²�Ò�Ïººãº�Ò�Ë°}Ò²�¹�ãÒ}È�Ò®�

z Èm�º¯©�¹¯ÒÏÓÈ����ËÓÓº°�
� ªãË}�¯ºÓÓ©²�Î�¯�
ÓÈãºm��ã«�¹ºÒ°}È�ÒÓÁº¯äÈ�ÒÒ�Ò�È¯²ÒmÓº�º�Ò°�
¹ºã
ÏºmÈÓÒ«��º�äË�È«�¹¯Ò�ª�ºä����º�mË°
äÈ�¹Ë¯�
°¹Ë}�ÒmÓ©ä�°¯Ë�°�mºä�È¯²ÒmÒ¯ºmÈÓÒ«�«mã«���
°«�}ºä¹È}���Ò°}Ò�

z ÒãÒº�Ë}Ò� ¹¯Ë�¹º�Ò�È��� ¹º�¹Ò°©mÈ�
°«� ÓÈ
ªãË}�¯ºÓÓ©Ë�Î�¯ÓÈã©��°�ºÒäº°�
�¹º�¹Ò°}Ò�«m�
ã«Ë�°«�º¹¯Ë�Ëã«��Òä�ÁÈ}�º¯ºä�m©º¯È�Ò��ã«
ÒãÒº�Ë}��Ò��ã«�Èm�º¯ºm�

{��Ëãºä�� ¯Ë°¹º�ËÓ�©� °�Ò�È��� ÓË�ËãË°ºº¯ÈÏ�
Ó©ä�º�}ÈÏ©mÈ�
°«�º��ÒÏ�ÈÓÒ«�¹Ë�È�Ó©²�Î�¯ÓÈãºm
|�Ë°�mÈ� m� ¹ºã
Ï�� ªãË}�¯ºÓÓ©²� Ò� °�Ò�È���� ��º
¹¯Ë�¹º��Ò�Ëã
Óº� ¹È¯ÈããËã
ÓºË� ÒÏ�ÈÓÒË� Ò� �Ë²�� Ò
�¯��Ò²���È}�}È}�ªãË}�¯ºÓÓ©Ë�Î�¯ÓÈã©�º�}¯©mÈ��
ºãËË���ºÓ©®��º°��¹�}�äËÎ��ÓÈ¯º�Ó©ä�ÒÓÁº¯�
äÈ�ÒºÓÓ©ä�¯Ë°�¯°Èä��°º}¯È�È���m¯Ëä«�¹�ãÒ}È�
�ÒÒ���mËãÒ�ÒmÈ���}ºãÒ�Ë°�mº�¹º�¹Ò°�Ò}ºm�Ò��Ò�
�Ò¯�Ëäº°�
�ÓºmºÏËãÈÓ�°}Ò²�Î�¯ÓÈãºm�
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|�Ë°�mº�Òä��lÈ}°È��ãÈÓ}È�Û�}¯�¹ÓË®	ËË�ÓÈ�
��ÓºË�º�Ë°�mº��Ë¯äÈÓÒÒ�Û�º¯�ÈÓÒÏºmÈãº�Ò°°ãË�
�ºmÈÓÒË�°��Ëã
��m©«°ÓËÓÒ«��}È}�Ë�º��ãËÓ©�º�ËÓÒ�
mÈ��� ¹¯ËÒä��Ë°�mÈ� Ò� ÓË�º°�È�}Ò� ªãË}�¯ºÓÓ©²
Î�¯ÓÈãºm��cËÏ�ã
�È�©�Ò°°ãË�ºmÈÓÒ«�¯ËÏ�äÒ¯����
°«�°ãË����Òä�º¯ÈÏºä�
z ºã
	ÒÓ°�mº� Èm�º¯ºm�¹¯Ë�¹º�Ò�ÈË���äÈÎÓ©Ë
Î�¯ÓÈã©��¹º°}ºã
}��ºÓÒ�¹¯Òm©�ÓËË��ÒäÒ���º�
ÓËË�¹ºã
ÏºmÈ�
°«��ºÓÒ�«mã«��°«�ºãËË�}È�Ë°��
mËÓÓ©äÒ�� ¹¯Ò«�ÓËË� ª°�Ë�Ò�Ë°}Ò�� ²º¯º	º� ÒÓ�
�Ë}°Ò¯���°«�

z ªãË}�¯ºÓÓ©Ë� Î�¯ÓÈã©� ¯È°°äÈ�¯ÒmÈ��°«� }È}
¹ºãËÏÓºË��º¹ºãÓËÓÒË�}��äÈÎÓ©ä��¯Ë°¹º�ËÓ�©
°ºº�È������º�¹ºã
Ï���°«�ªãË}�¯ºÓÓ©äÒ�Î�¯�
ÓÈãÈäÒ�ËÎË�ÓËmÓº�Ò���º�Ò²�mÈÎÓË®	ÒË�¹¯ËÒä��
�Ë°�mÈ� °º°�º«�� m� mºÏäºÎÓº°�Ò� �º°��¹È� °� ÓÈ�
°�ºã
Óº�º�}ºä¹
��Ë¯È���Ò}º°�Ò��º°��¹È��¹¯º�
°�º�Ë�ÏÈ�¯�Ï}Ò��¹ºÒ°}ºm©²�mºÏäºÎÓº°�«²�Ò��¯��

z ÒãÒº�Ë}Ò� ¹¯Ë�¹º�Ò�È��� ¹º�¹Ò°©mÈ�
°«� ÓÈ
ªãË}�¯ºÓÓ©Ë�Î�¯ÓÈã©�

z Ò��ã«�Èm�º¯ºm��Ò��ã«�ÒãÒº�Ë}�°�ºÒäº°�
�¹º��
¹Ò°}Ò�Û�º¹¯Ë�Ëã«��Ò®�ÁÈ}�º¯�� Ë°ãÒ�©�ª�º
©ãº�mºÏäºÎÓº���º�¯Ë°¹º�ËÓ�©�²º�ËãÒ�©�¹º��
¹Ò°©mÈ�
°«�Ò�ÓÈ�ªãË}�¯ºÓÓ©Ë��Ò�ÓÈ��äÈÎÓ©Ë
ÒÏ�ÈÓÒ«�

z ªãË}�¯ºÓÓ©®��º°��¹�}�äËÎ��ÓÈ¯º�Ó©ä�ÒÓÁº¯�
äÈ�ÒºÓÓ©ä� ¯Ë°�¯°Èä� °ºº�ÈË�� ªãË}�¯ºÓÓ©ä
Î�¯ÓÈãÈä�ºã
	����º¹ºãÓÒ�Ëã
Ó����ËÓÓº°�
�

z �äËÓ
	ËÓÒË�̄ Ë�È}�ÒºÓÓº�º�ãÈ�È�Û�mÈÎÓºË�¹¯Ë�
Òä��Ë°�mº�ªãË}�¯ºÓÓº�º�Î�¯ÓÈãÈ�
z�ÓÈÒºãËË� °��Ë°�mËÓÓ©ä�ÓË�º°�È�}Èä�swy

º�ÓË°ËÓ©�°ãË����ÒË�
z ÓËº²º�Òäº°�
���ËÓÒ«�°�ª}¯ÈÓÈ�
z ÏÈmÒ°Òäº°�
�º��°Ë�Ò�
z ÓËº²º�Òäº°�
�¹ºm�º¯Óº®�Ò�ËÓ�ÒÁÒ}È�ÒÒ��ÓÈ
ÓË}º�º¯©²�°Ë¯mË¯È²���º�¯ÈÓÒ�ÒmÈ��Ë®�Ò°¹ºã
�
ÏºmÈÓÒË�ªãË}�¯ºÓÓ©²�Î�¯ÓÈãºm�

z ÓËÓÈ�ËÎÓº°�
� äË²ÈÓÒÏäºm� È¯²ÒmÒ¯ºmÈÓÒ«� �ÓË
Ò°}ã��ËÓº�Ò°�ËÏÓºmËÓÒË�¹�ãÒ}È�Ò®��

z ÓË¹ºãÓº�È�}ºããË}�Ò®��º�äË�È��°«�ÁÈ}�©��}º�
��È�º�°��°�m����º��Ëã
Ó©Ë�m©¹�°}Ò�Ò�¯ËÏË¯m�
Ó©Ë�}º¹ÒÒ�Î�¯ÓÈãºm��
lÓº�ÒË� ¯Ë°¹º�ËÓ�©� m©°}ÈÏ©mÈ��� ¹ºÎËãÈÓÒË

ÒäË�
� °Ò°�Ëä�� ÒÓ�Ë�¯Ò¯ºmÈÓÓº�º� �º°��¹È� }� mºÏ�
äºÎÓº�ºã
	Ëä��}ºãÒ�Ë°�m��swy�Ò��¯��Ò²�ÒÓ�
Áº¯äÈ�ÒºÓÓ©²�Ò°�º�ÓÒ}ºm�

¨ÑÑËÅÄÎÂÀÍÈÅ� ÑÑÎÖÈÀÖÈÈ�ÑÏÅÖÈÀËÈÇÈÐÎÂÀÍÍÛÕ�
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sÈ� {°ËäÒ¯Óº®� }ºÓÁË¯ËÓ�ÒÒ� �*ORED/� �����
¹¯Ë�°�ÈmãËÓ©� ¯ËÏ�ã
�È�©� º¯Èº�}Ò� äË�º�ºä
�iËã
ÁÒ��äÓËÓÒ®�����Ò���ËÓ©²��ÒÏ�È�ËãË®��ÒãÒº�
�Ë}È¯Ë®�Ò�}ºÓ°�ã
�ÈÓ�ºm�º�¹¯Ë�mÒ�Òä©²�ÒÏäËÓËÓÒ�

«²�m�ãÒÎÈ®	ÒË��Û�� ãË��¹º�°ãË����Òä�ÓÈ¹¯ÈmãË�
ÓÒ«ä�� ¯ºã
� Ò� ÏÓÈ�ËÓÒË� �¯È�Ò�ÒºÓÓ©²� Î�¯ÓÈãºm�
°�ËÓÈ¯ÒÒ�����Ë�º�Î�¯ÓÈã
Óº®�ãÒ�Ë¯È��¯©��}¯Ò�
ÏÒ°�¹Ë¯Òº�Ò�Ë°}Ò²�ÒÏ�ÈÓÒ®�Ò�ÓÈ��Ó©®�Î�¯ÓÈã��È¯�
²ÒmÒ¯ºmÈÓÒË�ªãË}�¯ºÓÓ©²�Î�¯ÓÈãºm��Óºm©Ë��ËÓº�
m©Ë�äº�ËãÒ�Ò�äº�ËãÒ��º°��¹È�
|¯Èº�}È�äÓËÓÒ®�ª}°¹Ë¯�ºm��ÈË��°ãË������

}È¯�ÒÓ��
z Á�Ó}�ÒÒ��¯È�Ò�ÒºÓÓ©²�Î�¯ÓÈãºm�m°Ë�ºã
	Ë
�����m©¹ºãÓ«�
°«�Óºm©äÒ�ªãË}�¯ºÓÓ©äÒ�Áº¯�
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¯Ò®��È}mÈ�º¯Ò®�Ò�mº°°�ÈÓºmãËÓÒ��¹ºm¯ËÎ�ËÓÓ©²
ª}º°Ò°�Ëä�

w�È��Ë«�Ëã
Óº°�
�ÓËmºÏäºÎÓÈ�ËÏ�º¹Ë¯È�ÒmÓº®�
�º°�ºmË¯Óº®�Ò�¹ºãÓº®�ÒÓÁº¯äÈ�ÒÒ�º�ÒÓ�ËÓ°Òm�
Óº°�Ò�mºÏ�Ë®°�mÒ«�º�Ë}�ºm�¹¯Ë�¹¯Ò«�Ò«�ÓÈ�º}¯��
ÎÈ�����°¯Ë����º�°º°�º«ÓÒÒ�}ºä¹ºÓËÓ�ºm�¹¯Ò¯º��
Óº�º�}ºä¹ãË}°È�ÓÈ�¹¯ºÒÏmº�°�mËÓÓ©²�¹ãº�È�}È²�Ò
¹¯ÒãË�È��Ò²��Ë¯¯Ò�º¯Ò«²� �È}mÈ�º¯Ò«²���iã«�¹º�
ã��ËÓÒ«�ª�º®�ÒÓÁº¯äÈ�ÒÒ�m�°ºº�mË�°�mÒÒ�°��¯Ëº�
mÈÓÒ«äÒ� ¹¯Ò¯º�ºº²¯ÈÓÓº�º� ÏÈ}ºÓº�È�Ëã
°�mÈ� Ò
�Ë®°�m���Ò²� Óº¯äÈ�ÒmÓ©²� �º}�äËÓ�ºm� cº°°Ò®�
°}º®�nË�Ë¯È�ÒÒ�ÓÈ�¹¯Ë�¹¯Ò«�Ò«²�°ºÏ�È��°«�°Ò°�
�Ëä©�¹¯ºÒÏmº�°�mËÓÓº�ª}ºãº�Ò�Ë°}º®�ËÏº¹È°Óº�
°�Ò���wr��

vÒ°�ËäÈ��wr�Û�ª�º�}ºä¹ãË}°�äË�º�Ò�Ë°}Ò²�
�Ë²ÓÒ�Ë°}Ò²�� ÒÓÁº¯äÈ�ÒºÓÓ©²� Ò� ¹¯º�¯ÈääÓ©²

cÈ°°äº�¯ËÓ©�¹¯ÒÓ�Ò¹©�¹º°�¯ºËÓÒ«��°�¯�}��¯È�Ò��Ë²Óºãº�Ò«�Á�Ó}�ÒºÓÒ¯ºmÈÓÒ«�°Ò°�Ëä
¹¯ºÒÏmº�°�mËÓÓº�ª}ºãº�Ò�Ë°}º®�ËÏº¹È°Óº°�Ò��|°�Î�ËÓ©�mº¹¯º°©�¹¯ÒäËÓËÓÒ«�m��ÈÓ�
Ó©²�°Ò°�ËäÈ²�äÈ�ËäÈ�Ò�Ë°}º�º�äº�ËãÒ¯ºmÈÓÒ«�ª}ºãº�Ò�Ë°}Ò²�¹¯º�Ë°°ºm��m��È°�Óº°�Ò�
¹Ë¯ËÓº°È�ÏÈ�¯«ÏÓËÓÒ®�m�È�äº°ÁË¯Ë��vºº�ÈË�°«����º�¹¯Ë�°�ÈmãËÓÓ©Ë�m�°�È�
Ë�̄ ËÏ�ã
�È�©
Ò°¹ºã
ÏºmÈÓ©�¹¯Ò�°ºÏ�ÈÓÒÒ�°Ò°�Ëä�¹¯ºÒÏmº�°�mËÓÓº�ª}ºãº�Ò�Ë°}º�º�äºÓÒ�º¯ÒÓ�È�k°�
�¯È²ÈÓ°}º�º��ÈÏº²ÒäÒ�Ë°}º�º�}ºä¹ãË}°È��|¯ËÓ�¯�°}º�º��ÈÏº¹Ë¯Ë¯ÈÈ�©mÈ��Ë�º�¹¯Ë��
¹¯Ò«�Ò«��äÈ�Ò°�¯Èã
Óº�º��ÈÏº¹¯ºmº�È�cº°°Ò«Û��¯�Ò«�

ÈÑÒÅÌÍÛÉ�ÀÍÀËÈÇ�È�ÎÁÐÀÁÎÒÊÀ�ÄÀÍÍÛÕ&
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°¯Ë�°�m�� ª}°¹ã�È�Ò¯�Ëä©²� ¹¯Ë�¹¯Ò«�ÒËä�¹¯Ò¯º�
�º¹ºã
ÏºmÈ�ËãËä�� º°��Ë°�mã«��Ò²� º¹Ë¯È�ÒmÓ©®
}ºä¹ãË}°Ó©®�}ºÓ�¯ºã
�ÒÓ�ËÓ°ÒmÓº°�Ò�mºÏ�Ë®°��
mÒ«�º�Ë}�ºm�¹¯Ë�¹¯Ò«�Ò«�ÓÈ�º}¯�ÎÈ�����°¯Ë����È
�È}ÎË�°º°�º«ÓÒ«�Ò��¯ºmÓË®�ÏÈ�¯«ÏÓËÓÒ«�º}¯�ÎÈ��
�Ë®�°¯Ë�©�m�ÏºÓË�º�mË�°�mËÓÓº°�Ò�¹¯Ë�¹¯Ò«�Ò«�
{ÈÎÓË®	È«�ÏÈ�È�È�°Ò°�Ëä©��wr�°º°�ºÒ��m�m©�

«mãËÓÒÒ�ª}ºãº�Ò�Ë°}Ò�º¹È°Ó©²�°Ò��È�Ò®��ãº}ÈãÒ�
ÏÈ�ÒÒ�ÏÈ�¯«ÏÓËÓÓ©²���È°�}ºm�Ò�º¹Ë¯È�ÒmÓºä�¹¯Ë�
�º°�ÈmãËÓÒÒ� ¹ºã��ËÓÓ©²� �ÈÓÓ©²� °ºº�mË�°�m���
�Òä��ºãÎÓº°�Ó©ä�ãÒ�Èä�¹¯Ë�¹¯Ò«�Ò«�
{�²º�Ë�Á�Ó}�ÒºÓÒ¯ºmÈÓÒ«�°Ò°�ËäÈ��wr��ºãÎ�

ÓÈ�ºË°¹Ë�ÒmÈ�
�m©¹ºãÓËÓÒË�¯Ë��ã«¯Ó©²��äË�º�Ò�
�Ë°}Ò�ºº°ÓºmÈÓÓ©²�Ò�°º¹º°�ÈmÒä©²�ÒÏäË¯ËÓÒ®�Ò
ÓÈã��ËÓÒ®�¹È¯ÈäË�¯ºm�Ò°�º�ÓÒ}ºm�ÓË�È�ÒmÓº�º
mºÏ�Ë®°�mÒ«�Ò��¯ºmÓË®�ÏÈ�¯«ÏÓËÓÒ«�}ºä¹ºÓËÓ�ºm
¹¯Ò¯º�Óº®�°¯Ë�©��È��È}ÎË�¯Ë	ËÓÒË�ÏÈ�È���°m«ÏÈÓ�
Ó©²�°º�°º¯ºä��²¯ÈÓËÓÒËä�Ò�¯È°¹¯Ë�ËãËÓÒËä�äº�
ÓÒ�º¯ÒÓ�ºmº®�ÒÓÁº¯äÈ�ÒÒ��ËË�¹¯Ë�°�ÈmãËÓÒËä�Ò
m°Ë°�º¯ºÓÓÒä�ÈÓÈãÒÏºä���� Ë��m©¹ºãÓ«�
�Á�Ó}�ÒÒ
ÒÏäË¯Ò�Ëã
Óº®��ÒÓÁº¯äÈ�ÒºÓÓº®��È��È}ÎË�ÈÓÈãÒ�
�Ò�Ë°}º®�°Ò°�Ëä�
iã«�ºË°¹Ë�ËÓÒ«�äÈ}°ÒäÈã
Óº®�ÏÈ�Ò�©�¹Ë¯°º�

ÓÈãÈ�¹¯Ë�¹¯Ò«�Ò«��ÓÈ°ËãËÓÒ«�Ò�¹¯Ò¯º�Óº®�°¯Ë�©
¹¯ÒãË�È��Ò²��Ë¯¯Ò�º¯Ò®�º��ÓË�È�ÒmÓ©²��Ë²Óº�ËÓ�
Ó©²�mºÏ�Ë®°�mÒ®�°Ò°�ËäÈ��wr��ºãÎÓÈ��Ë°Óº�mÏÈÒ�
äº�Ë®°�mºmÈ�
�°��¯��ÒäÒ�°Ò°�ËäÈäÒ�Ò�°ã�ÎÈäÒ�
ºË°¹Ë�ÒmÈ��ÒäÒ� ËÏº¹È°Óº°�
� ¹¯Ë�¹¯Ò«�Ò«� Ò
�Ë¯¯Ò�º¯ÒÒ��°�°Ò°�ËäÈäÒ��¹¯ÈmãËÓÒ«��Ë²Óºãº�Ò�Ë�
°}ÒäÒ� ¹¯º�Ë°°ÈäÒ� ¹¯Ë�¹¯Ò«�Ò«�� °Ò°�ËäÈäÒ� �Ë²�
ÓÒ�Ë°}º®��ÒÈ�Óº°�Ò}Ò��°ÈÓÒ�È¯Óº�äË�Ò�ÒÓ°}ÒäÒ
Ò� ÈmÈ¯Ò®Óº�°¹È°È�Ëã
Ó©äÒ� °ã�ÎÈäÒ� ¹¯Ë�¹¯Ò�
«�Ò«���º°��È¯°�mËÓÓ©äÒ�Ò�mË�ºä°�mËÓÓ©äÒ�°Ò°�Ë�
äÈäÒ�Ò�°ã�ÎÈäÒ�¹¯Ò¯º�ºº²¯ÈÓÓº�º�¹¯ºÁÒã«�
cË	ËÓÒË�ÏÈ�È���wr�°m«ÏÈÓº�°�	Ò¯º}Òä�¹¯ÒäË�

ÓËÓÒËä�m©�Ò°ãÒ�Ëã
Óº®��Ë²ÓÒ}Ò��Èm�ºäÈ�Ò�Ë°}Ò²
°¯Ë�°�m�ÒÏäË¯ËÓÒ«��°ºm¯ËäËÓÓ©²��Ë²Óºãº�Ò®�¹Ë¯Ë�
�È�Ò��ÈÓÓ©²�
{��ÈÓÓº®�̄ Èº�Ë�º¹Ò°©mÈË�°«�º¹©��̄ Ë	ËÓÒ«�ÏÈ�

�È��}ºÓ�¯ºã«�Ò�º�ËÓ}Ò�ª}ºãº�Ò�Ë°}º®�º°�ÈÓºm}Ò
¹¯Ò�¹¯ºË}�Ò¯ºmÈÓÒÒ��̄ ÈÏ¯Èº�}Ë�Ò�mÓË�¯ËÓÒÒ�°Ò°�
�Ëä��wr�ÓÈ�º�Ë}�È²��ÈÏºmº®�¹¯ºä©	ãËÓÓº°�Ò�Û
k°�¯È²ÈÓ°}ºä� �ÈÏº²ÒäÒ�Ë°}ºä� }ºä¹ãË}°Ë�� �ÈÏº�
¹¯ºmº�Ë�cº°°Ò«�Û���¯�Ò«���ºã�º®�¹º�º}��Ò�¹¯Ë��
¹¯Ò«�ÒÒ��|¯ËÓ�¯��ÈÏ¹¯ºä��

¯°¨¶¨¯»�¯®±²°®¥¨¿�
¨�±²°³ª²³° �±¨±²¥¬�¯½¡

{� º°Óºm�� ¹º°�¯ºËÓÒ«� °Ò°�Ëä� �wr� ¹ºãºÎËÓ©
¹¯ÒÓ�Ò¹©�
z ÒÓÁº¯äÈ�ÒºÓÓº��Ë¯¯Ò�º¯ÒÈã
Óº�º� Ë�ÒÓ°�mÈ
°Ò°�Ëä©��ºÏÓÈ�È��Ë�º�°º¯�Ò�°ºmäË°�Ó���º�
¯Èº�}���ÈÓÓ©²�äºÓÒ�º¯ÒÓ�È��¹º°��¹È��Ò²�°
¯ÈÏãÒ�Ó©²���È°�}ºm�̄ ÈÏäË�ËÓÒ«�º�Ë}�ºm��Ë�Ò�

Ó©®� ª}º°Ò°�ËäÓ©®� ÈÓÈãÒÏ� ª�º®�ÒÓÁº¯äÈ�ÒÒ�
m©¯Èº�}��Ò�¯ËÈãÒÏÈ�Ò��Ë�ÒÓº®�°Ò°�Ëä©�¹¯Ò�
¯º�ºº²¯ÈÓÓ©²�Ò�ÒÓ©²�äË¯º¹¯Ò«�Ò®�¹º�ºË°¹Ë�
�ËÓÒ�� ª}ºãº�Ò�Ë°}º®� ËÏº¹È°Óº°�Ò� ¹¯Ë�¹¯Ò�
«�Ò«�Ò��Ë¯¯Ò�º¯ÒÒ�

z ÒÓ�Ë�¯Ò¯ºmÈÓÓº®�º¯Èº�}Ò��ÈÓÓ©²�m�°Ò°�ËäË
�wr� m°ËäÒ� ËË� °º°�ÈmÓ©äÒ� �È°�«äÒ� m� Ë�ÒÓº®
ÒÓÁº¯äÈ�ÒºÓÓº®� �Ë²Óºãº�ÒÒ����º�äÒÓÒäÒÏÒ�
¯�Ë�� ÏÈ�¯È�©� ÓÈ� °�©}ºm}�� Ò� ¹¯Ëº¯ÈÏºmÈÓÒË
�ÈÓÓ©²��Ò°}ã��ÈË��¹º�Ë¯Ò�ÒÓÁº¯äÈ�ÒÒ��¹ºm©�
	ÈË��ÓÈ�ËÎÓº°�
�Ò�ªÁÁË}�ÒmÓº°�
�Á�Ó}�ÒºÓÒ�
¯ºmÈÓÒ«�m°Ë®�°Ò°�Ëä©�m��Ëãºä�Ò�ËË�°º°�ÈmÓ©²
�È°�Ë®�m�º��Ëã
Óº°�Ò�

z ¯Èº�©�°Ò°�Ëä©�m�¯ËÎÒäË�¯ËÈã
Óº�º�m¯ËäËÓÒ�
¹¯Ò�}º�º¯ºä�º°��Ë°�mã«Ë�°«�̄ Ë��ã«¯Ó©®�ºäËÓ
º¹Ë¯È�ÒmÓº®�ÒÓÁº¯äÈ�ÒË®�äËÎ���m°ËäÒ�ËË�ªãË�
äËÓ�ÈäÒ�¹º�Ë�ÒÓº®��Ë²Óºãº�Ò�Ë°}º®�¹¯º�¯Èä�
äË�� ��º� ¹ºÏmºã«Ë�� mË°�Ò� º¯Èº�}�� �ÈÓÓ©²� º
}ºÓ�¯ºãÒ¯�Ëä©²� �Ë²Óº�ËÓÓº�¹¯Ò¯º�Ó©²� ¹¯º�
�Ë°°È²�m��Ëä¹Ë�Ò²�¹¯º�Ë}ÈÓÒ«�

z º�}¯©�º°�Ò� È¯²Ò�Ë}��¯©� °Ò°�Ëä©�� ¹ºÏmºã«��
�Ë®�¹ºª�È¹Óº�ËË�ÓÈ¯È�ÒmÈ�
�Ò�äº�Ë¯ÓÒÏÒ¯º�
mÈ�
�m�°ºº�mË�°�mÒÒ�°º�°�È�Ò«äÒ�¯ÈÏmÒ�Ò«�}ºÓ�
�¯ºãÒ¯�Ëäº�º�¹¯ºä©	ãËÓÓº�º�º�Ë}�È�
{�°�¯�}��¯Ë�°Ò°�Ëä©��wr�m©�Ëã«��°«��¯Ò�º°Óºm�

Ó©Ë�Á�Ó}�ÒºÓÈã
Ó©Ë�¹º�°Ò°�Ëä©��°ä��m}ãË®}���
z ÒÓÁº¯äÈ�ÒºÓÓº�ÒÏäË¯Ò�Ëã
ÓÈ«�°Ë�
��jjv��
z ¹º�°Ò°�ËäÈ�¹Ë¯Ë�È�Ò��ÈÓÓ©²����i��
z ÒÓÁº¯äÈ�ÒºÓÓº��¹¯Èmã«��È«� ¹º�°Ò°�ËäÈ
�j����
jÓÁº¯äÈ�ÒºÓÓº�ÒÏäË¯Ò�Ëã
ÓÈ«� °Ë�
� ¹¯Ë�°�Èm�

ã«Ë�� °ºº®� }ºä¹ãË}°� ¯ÈÏmË¯Ó��©²� ÓÈ� äË°�Óº°�Ò
ªãËäËÓ�ºm� Û� ÒÏäË¯Ò�Ëã
Ó©²� ÏmËÓ
Ëm� Ò� ¹�Ó}�ºm
}ºÓ�¯ºã«��¹¯Ë�ÓÈÏÓÈ�ËÓÓ©²��ã«�¹ºã��ËÓÒ«�Ò�¹Ë¯�
mÒ�Óº®�º¯Èº�}Ò�ÒÏäË¯Ò�Ëã
Ó©²��ÈÓÓ©²�º�ª}º�
ãº�Ò�Ë°}Ò²�¹È¯ÈäË�¯È²�Ò°�º�ÓÒ}ºm�ÏÈ�¯«ÏÓËÓÒ«�Ò
}ºÓ�¯ºãÒ¯�Ëä©²�}ºä¹ºÓËÓ�ºm�¹¯Ò¯º�Óº®�°¯Ë�©�
jÏäË¯Ò�Ëã
ÓºË� ÏmËÓº�jjv�Û� ª�º� ÏÈä}Ó��©®

Èm�ºÓºäÓ©®�ªãËäËÓ���}ºä¹ãË}°��äº��ã
���m©¹ºã�
ÓËÓÓ©®� ÓÈ� º°ÓºmË� mÏÈÒäº°m«ÏÈÓÓ©²� }ºÓ°�¯�}�Òm�
Ó©²�� �Ë²ÓÒ�Ë°}Ò²� Ò� ¹¯º�¯ÈääÓ©²� ¯Ë	ËÓÒ®�� |Óº
¹¯Ë�ÓÈÏÓÈ�ËÓº��ã«�m©¹ºãÓËÓÒ«�º¹¯Ë�ËãËÓÓº�º��Ò¹È
ÒÏäË¯ËÓÒ®��ÓÈã��ËÓÒ®�Ò�¹Ë¯Ë�È�Ò��ÈÓÓ©²�m�j���
{�°Ò°�ËäË��wr�äº����¹¯ÒäËÓ«�
°«�

z ¹Ë¯Ë�mÒÎÓ©Ë�ª}ºãº�Ò�Ë°}ÒË�ãÈº¯È�º¯ÒÒ��w��
z Èm�ºäÈ�Ò�Ë°}ÒË� ¹º°�©� }ºÓ�¯ºã«� Ò°�º�ÓÒ}ºm
m©¯º°ºm�

z Èm�ºäÈ�Ò�Ë°}ÒË� ¹º°�©� }ºÓ�¯ºã«� ÏÈ�¯«ÏÓËÓÒ®
È�äº°ÁË¯Óº�º�mºÏ��²È�k�z~�

z Èm�ºäÈ�Ò�Ë°}ÒË�äË�Ëº¹º°�©�
z Èm�ºäÈ�Ò�Ë°}ÒË�¹º°�©�}ºÓ�¯ºã«�°�º�Ó©²�Ò�¹º�
mË¯²Óº°�Ó©²�mº��

z Èm�ºäÈ�Ò�Ë°}ÒË�¹º°�©�}ºÓ�¯ºã«�¹º�ÏËäÓ©²�mº��
z Èm�ºäÈ�Ò�Ë°}ÒË�¹º°�©�}ºÓ�¯ºã«�º¹È°Ó©²� �Ëº�
ãº�Ò�Ë°}Ò²�¹¯º�Ë°°ºm�

z °�È�ÒºÓÈ¯Ó©Ë�ÈÓÈãÒ�Ò�Ë°}ÒË�ãÈº¯È�º¯ÒÒ�&k��
z °¯Ë�°�mÈ��Ò°�ÈÓ�ÒºÓÓ©²�ÓÈã��ËÓÒ®�Ò�¹¯�
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�ºäÒäº�ÒÏäË¯Ò�Ëã
Ó©²�ÏmËÓ
Ëm��ÓÈ�}ºÓ�¯ºãÒ�
¯�Ëäº®��Ë¯¯Ò�º¯ÒÒ�¯ÈÏmº¯È�ÒmÈ��°«�¹�Ó}�©�}ºÓ�
�¯ºã«� Û� °¹Ë�ÒÈã
Ó©ä� º¯ÈÏºä� ºº¯��ºmÈÓÓ©Ë
¹ãº�È�}Ò�ÒãÒ���È°�}Ò��Ë¯¯Ò�º¯ÒÒ�ÓÈ�äË°�Óº°�Ò�
¹¯Ë�ÓÈÏÓÈ�ËÓÓ©Ë� �ã«� ¹Ë¯Òº�Ò�Ë°}º�º� º�º¯È
¹¯º��¹¯ºmË�ËÓÒ«�ÓÈã��ËÓÒ®�ÏÈ�¹¯Ò¯º�Óº®�°¯Ë�
�º®�ÒãÒ�¹¯º�Ë°°ºä��z�Ò²��Ò°ã��äº����º�Óº°Ò�
°«
¹�Ó}�©�}ºÓ�¯ºã«�
z m©¯º°ºm�
z È�äº°ÁË¯Óº�º�mºÏ��²È�
z °ÓËÎÓº�º�¹º}¯ºmÈ�
z ÏÈ�¯«ÏÓËÓÒ«�°�º�Ó©²�mº��
z ¹ºmË¯²Óº°�Ó©²�mº��
z ¹Ò�
Ëm©²�mº��
z ¹º�ÏËäÓ©²�mº��
z ¹º�mËÓÓº�º�¹º}¯ºmÈ�
z º¹È°Ó©²��Ëºãº�Ò�Ë°}Ò²�¹¯º�Ë°°ºm�Ò�¹¯�
sËº²º�ÒäÈ«� ¯Ë¹¯ËÏËÓ�È�ÒmÓº°�
�� ¹ºãÓº�È�

�º°�ºmË¯Óº°�
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Ò²�ÈÓÈãÒÏÈ�
 È°�
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º¯�ÈÓÒÏÈ�Ò®�� ¹¯ºmº�«�Ò²� Ò°°ãË�ºmÈÓÒ«� °º°�º«�
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°�Èmã«Ë��°ºº®�}ºä¹ãË}°��Ë²ÓÒ�Ë°}Ò²�Ò�¹¯º�¯Èää�
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Óº®� °�¯�}��¯©� �¹¯ÈmãËÓÒ«� ¹¯Ë�¹¯Ò«�ÒËä�� p°ãÒ
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�È��º²¯ÈÓ©�º}¯�ÎÈ��Ë®�°¯Ë�©�Ò�ª}ºãº�Ò�Ë°}º®
ËÏº¹È°Óº°�Ò�

±²°³ª²³° �¶¥²° �¯½¡

¡ËÓ�¯��wr�°�¯ºÒ�°«�}È}�°ËäË®°�mº�¹¯º�¯Èää�
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°}ÒäÒ� �Ë¯äÒÓÈãÈäÒ� °� �Ë�
ã
��º¯�ÈÓÒÏÈ�ÒÒ�Ò²�º¹Ë¯È�ÒmÓº�º��º°��¹È�}��ÈÓ�
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Ó©äÒ��äº�Ëä©��}ºÓ�¯ºããË¯©��È�È¹�Ë¯©�Ò��¯�
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Ëm��m©º¯�ÓÈ�ãËÎÈ�Ò²�¯ËÎÒäºm�Ò²�Á�Ó}�
�ÒºÓÒ¯ºmÈÓÒ«�
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Ëm�� º¹Ë¯È�ÒmÓÈ«� ÒÓÁº¯äÈ�Ò«� º
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¡�wr��ÏÈ�¯�Ï}Ò�Ò��º°��¹È�}�²¯ÈÓ«�Ë®°«�m�ÓÒ²�ÒÓ�
Áº¯äÈ�ÒÒ���ãÈmÓÈ«�ÏÈ�È�È�È¯²ÒmÓº�º�}ºä¹ãË}°È�Û
mË�ËÓÒË�ÈÏ©�ÒÏäË¯Ò�Ëã
Ó©²��ÈÓÓ©²�°Ò°�Ëä©��wr�
k¯²ÒmÓ©®�}ºä¹ãË}°�¹º��Ë¯ÎÒmÈË���È}ÎË�°ËäË®°��
mº�°¹¯Èmº�Ó©²�ÈÏ��ÏÈ�È��Ò²�°Ò°�Ëä��}ãÈ°°ÒÁÒ�
}È�ÒÒ�Ò�}º�Ò¯ºmÈÓÒ«��ÈÓÓ©²��{�ÓË�º�m²º�«��°ãË�
����ÒË�ÈÏ©��ÈÓÓ©²�
z rÈÏÈ� ÒÏäË¯Ò�Ëã
Ó©²� �ÈÓÓ©²� °Ò°�Ëä©� �wr�
�Ë²Óºãº�Ò«�¯Èº�©�È¯²ÒmÓº�º�}ºä¹ãË}°È�¹¯Ë�
��°äÈ�¯ÒmÈË�� ËË� Èm�ºäÈ�Ò�Ë°}ºË� ¹º¹ºãÓËÓÒË
mÓºm
�¹º°��¹È��Ë®�ÒÓÁº¯äÈ�ÒË®�

z rÈÏÈ�m²º�Ó©²�Ò�m©²º�Ó©²��º}�äËÓ�ºm�ª}ºãº�Ò�
�Ë°}º�º�äºÓÒ�º¯ÒÓ�È��|ÓÈ�¹¯Ë�°�Èmã«Ë��°ºº®
ªãË}�¯ºÓÓ©®� È¯²Òm� ¯ÈÏÓº¯º�Ó©²� �º}�äËÓ�ºm�
°º�Ë¯ÎÈ�Ò²� ÒÓÁº¯äÈ�Ò�� º� }ºÓ�¯ºãÒ¯�Ëäºä
º�Ë}�Ë�Ò�¹¯ÒãË�È��Ë®��Ë¯¯Ò�º¯ÒÒ��{�¹Ë¯m��
º�Ë¯Ë�
��̄ Ë�
�Ò�Ë��º�º��Ë�Ó©²��º}�äËÓ�È²��ÓÈ�
}º¹ãËÓÓ©²� ÓÈ� °�È�ÒÒ� ÒÓÎËÓË¯Óº�ª}ºãº�Ò�Ë�
°}Ò²� ÒÏ©°}ÈÓÒ®�� m©¹ºãÓËÓÓ©²� m� ²º�Ë� °�¯ºÒ�
�Ëã
°�mÈ��¯Ë}ºÓ°�¯�}�ÒÒ��º�Ë}�È��t¯ÈÓ«�ÒË°«
m�ÈÏË��º}�äËÓ�©�äº����ÒäË�
�¯ÈÏãÒ�Ó©®�Áº¯�
äÈ���°º�Ë¯ÎÈ�
��Ë}°�©���Ë¯�ËÎÒ���ÈãÒ�©��ÒÏº�
¯ÈÎËÓÒ«�Ò�ã�©Ë��¯��ÒË�ªãËäËÓ�©��ÈÓÓ©²�

z rÈÏÈ�Óº¯äÈ�ÒmÓº�°¹¯Èmº�Óº®�ÒÓÁº¯äÈ�ÒÒ��°º�
�Ë¯ÎÈ�È«�ÏÈ}ºÓº�È�Ëã
Ó©Ë�Ò��¯��ÒË��º°��È¯°��
mËÓÓ©Ë� Ò� mË�ºä°�mËÓÓ©Ë� Óº¯äÈ�ÒmÓ©Ë� �º}��
äËÓ�©��º¹¯Ë�Ëã«��ÒË�¹º¯«�º}�¹¯Ò¯º�ºº²¯ÈÓ�
Óº®��Ë«�Ëã
Óº°�Ò�¹¯Ë�¹¯Ò«�Ò«��|ÓÈ�«mã«Ë�°«
mÈÎÓ©ä� ªãËäËÓ�ºä� ¹º��Ë¯Î}Ò� ¹¯ÒÓ«�Ò«� ¯Ë�
	ËÓÒ®� ¹º� ºË°¹Ë�ËÓÒ�� ª}ºãº�Ò�Ë°}º®� ËÏº�
¹È°Óº°�Ò�

z �ËºÒÓÁº¯äÈ�ÒºÓÓÈ«�ÒãÒ�}È¯�º�¯ÈÁÒ�Ë°}È«�È�
ÏÈ� �ÈÓÓ©²�� |ÓÈ� °º�Ë¯ÎÒ�� }È¯�º�¯ÈÁÒ�Ë°}ÒË
�ÈÓÓ©Ë��º¹Ò°©mÈ��ÒË�°�¯�}��¯��}ºÓ�¯ºãÒ¯�Ë�
äº®��Ë¯¯Ò�º¯ÒÒ�Ò�¯È°¹ºãºÎËÓÓ©²�ÓÈ�ÓË®�¹¯º�
ÒÏmº�°�mËÓÓ©²�º�Ë}�ºm��È��È}ÎË�°º°�Èm�Ò�¯È°�
¹ºãºÎËÓÒË�ªãËäËÓ�ºm�jjv�
jÓÁº¯äÈ�ÒºÓÓº��¹¯Èmã«��Ò®� }ºä¹ãË}°� ¯Ë	ÈË�

ÏÈ�È�Ò��¹¯ÈmãËÓÒ«�m©�Ò°ãÒ�Ëã
Ó©ä�¹¯º�Ë°°ºä�Ò
¹º��Ë¯Î}Ò�¯Èº�©�ãº}Èã
Óº®�m©�Ò°ãÒ�Ëã
Óº®�°Ë�
�Ò��|Ó�m©¹ºãÓ«Ë���È}ÎË�Á�Ó}�ÒÒ�ÁÈ®ãºmº�º�°Ë¯�
mË¯È�Ò�°Ë¯mË¯È�ÈÏ��ÈÓÓ©²�¡�wr�
�ËºÒÓÁº¯äÈ�ÒºÓÓº�äº�ËãÒ¯���Ò®�}ºä¹ãË}°� ¹¯Ë��

ÓÈÏÓÈ�ËÓ��ã«�̄ Ë	ËÓÒ«�ÏÈ�È��ª}ºãº�Ò�Ë°}º�º�äº�Ë�
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ãÒ¯ºmÈÓÒ«�Ò�«mã«Ë�°«�Óºm©ä�¹¯º�¯ÈääÓ©ä�°¯Ë��
°�mºä��¯ÈÏ¯Èº�}È�Ò�m}ã��ËÓÒË�}º�º¯º�º�m�°º°�Èm
¡�wr�º�°ãºmãËÓ©��°�º�Óº®�°�º¯ºÓ©��ÓËº²º�Ò�
äº°�
��¹¯ÒäËÓËÓÒ«�m�°Ò°�ËäÈ²��wr�È¹¹È¯È�È�äÈ�
�ËäÈ�Ò�Ë°}º�º�äº�ËãÒ¯ºmÈÓÒ«�ª}ºãº�Ò�Ë°}Ò²�¹¯º�
�Ë°°ºm��È�°��¯��º®�Û��¯ËºmÈÓÒËä�}È¯�º�¯ÈÁÒ�Ë�
°}º�º� ¹¯Ë�°�ÈmãËÓÒ«� ¯ËÏ�ã
�È�ºm� äº�ËãÒ¯ºmÈÓÒ«
¹¯ÒäËÓÒ�Ëã
Óº�}�}ºÓ}¯Ë�Óº®��Ë¯¯Ò�º¯ÒÒ�¯ÈÏäË�
�ËÓÒ«�¹¯ºä©	ãËÓÓ©²�º�Ë}�ºm�
iËãº�m��ºä����º�m�¯ËÈã
Ó©²�°Ò°�ËäÈ²��wr�mºÏ�

äºÎÓº°�Ò� ÒÓÁº¯äÈ�ÒºÓÓº�ÒÏäË¯Ò�Ëã
Óº®� °Ë�Ò
m°Ë��È�º�¯ÈÓÒ�ËÓ©��w�Ò�º�¯ÈÓÒ�ËÓÒ«�}È°È��°«�}È}
��°�º�©�¯ÈÏäË�ËÓÒ«�¹�Ó}�ºm�}ºÓ�¯ºã«���È}�Ò��È°�
�º�©� m©¹ºãÓ«Ëä©²� ÒÏäË¯ËÓÒ®�� È� ÏÓÈ�Ò��� º¹Ë¯È�
�ÒmÓº°�Ò��ÈÓÓ©²��jÏäË¯ËÓÒ«�¹��Ëä�º�º¯È�¹¯º
¯ËÈã
Óº�äº����m©¹ºãÓ«�
°«�ãÒ	
�ÓË°}ºã
}º�¯ÈÏ�m
�Ë�ËÓÒË�°��º}��ã«�}ÈÎ�º�º�¹�Ó}�È���È}�}È}�¹¯º�Ë°°
º�º¯È�¹¯º©���º°�Èm}Ò�ËË�m�ãÈº¯È�º¯Ò��Ò�¹¯º�
mË�ËÓÒ«� ÈÓÈãÒÏºm� �º¯º�º°�º«�Ò®� Ò� �º°�È�º�Óº
�ãÒ�Ëã
Ó©®��km�ºäÈ�Ò�Ë°}ÒË�ÒÏäË¯Ò�Ëã
Ó©Ë�ÏmË�
Ó
«�¹ºÏmºã«���m©¹ºãÓ«�
�ÒÏäË¯ËÓÒ«�¹¯È}�Ò�Ë°}Ò
°�ã�º®�Ó�ÎÓº®��È°�º�º®��|�ÓÈ}º�m�°m«ÏÒ�°�m©°º�
}º®�°�ºÒäº°�
��Ò²�}ºãÒ�Ë°�mº�m�¯ËÈã
Ó©²�°Ò°�Ë�
äÈ²�ÓËmËãÒ}º�
{��È}º®�°Ò��È�ÒÒ�ÒÏäË¯Ò�Ëã
ÓÈ«�ÒÓÁº¯äÈ�Ò«�

¹º°��¹È��È«�m�°Ò°�Ëä���wr��º}ÈÏ©mÈË�°«��º°�È�
�º�Óº�Ë�Óº®�°��º�}Ò�Ï¯ËÓÒ«�ËË�¹¯º°�¯ÈÓ°�mËÓÓº�º
Ò�m¯ËäËÓÓº�º�¯ÈÏ¯Ë	ËÓÒ«�Ò�ÓË�¹ºÏmºã«Ë���È�
�º��
ÓºÏÓÈ�Ó��� º�ËÓ}�� ª}ºãº�Ò�Ë°}º®� °Ò��È�ÒÒ� �ã«
}ºÓ�¯ºãÒ¯�Ëäº®��Ë¯¯Ò�º¯ÒÒ�m��Ëãºä��º°ºËÓÓº��ã«
�Ë²�ËË���È°�}ºm����Ë�ªãËäËÓ�©�jjv�¯ÈÏäË�ËÓ©�ÓË�
�º°�È�º�Óº���°�º�ãÒº�º�°��°�m����°ºm°Ëä��p�ÒÓ°��
mËÓÓ©ä�äË�º�ºä�̄ Ë	ËÓÒ«�ÏÈ�È�Ò�º�ËÓ}Ò�ª}ºãº�Ò�
�Ë°}º®� °Ò��È�ÒÒ� º}ÈÏ©mÈË�°«� äÈ�ËäÈ�Ò�Ë°}ºË
äº�ËãÒ¯ºmÈÓÒË� ¹¯º�Ë°°ºm� ¹Ë¯ËÓº°È� Ò� �¯ÈÓ°Áº¯�
äÈ�ÒÒ�ÏÈ�¯«ÏÓËÓÒ®�ÓÈ�º°ÓºmË�}È}�ÒÏäË¯Ò�Ëã
Ó©²
�ÈÓÓ©²���È}�Ò�äÈ°°Òmºm�È¹¯Òº¯Óº®�ÒÓÁº¯äÈ�ÒÒ�
{ÈÎÓË®	È«�º°ºËÓÓº°�
�°Ò°�Ëä��wr�°º°�ºÒ��m

¹¯º°�¯ÈÓ°�mËÓÓº®�¹¯Òm«Ï}Ë�º¯È�È��Ò²°«�m�ÓÒ²
ÒÏäË¯Ò�Ëã
Ó©²��ÈÓÓ©²��cËÏ�ã
�È�©�Ò²�º¯Èº�}Ò�
m��ºä��Ò°ãË�Ò�¹ºã��ËÓÓ©Ë�¹��Ëä�äÈ�ËäÈ�Ò�Ë°}º�º
äº�ËãÒ¯ºmÈÓÒ«���È}ÎË��ºãÎÓ©�°ºº�Óº°Ò�
°«�°�º¹�
¯Ë�ËãËÓÓ©äÒ��º�}ÈäÒ��ÏºÓÈäÒ����È°�}ÈäÒ�ÓÈ�äË�
°�Óº°�Ò���� Ë��ÒäË�
�}È¯�º�¯ÈÁÒ�Ë°}ºË�¹¯Ë�°�ÈmãË�
ÓÒË���Ëä�°Èä©ä�¹¯ÒäËÓ«Ëä©Ë�m�°Ò°�ËäÈ²��wr�äº�
�ËãÒ¯���ÒË� °¯Ë�°�mÈ� �ºãÎÓ©� ¯ÈÏ¯ÈÈ�©mÈ�
°«� °
¹¯ÒmãË�ËÓÒËä�°ºm¯ËäËÓÓ©²��ËºÒÓÁº¯äÈ�ÒºÓÓ©²
�Ë²Óºãº�Ò®��ºË°¹Ë�ÒmÈ��Ò²�¯Èº���°�ªãË}�¯ºÓ�
Ó©äÒ�}È¯�ÈäÒ��|�ÓÒä�ÒÏ��È}Ò²�°¯Ë�°�m�«mã«Ë�°«
º¹Ò°©mÈËä©®��lz�
zºä¹ãË}°� ¯Èº�ÈË�� m� �Ë°Óºä� mÏÈÒäº�Ë®°�mÒÒ

° �ËºÓÁº¯äÈ�ÒºÓÓº®�ÈÏº®�¡�wr��¹ºã��È«�ÒÏ�ÓËË
ÓËº²º�Òä����ã«�äº�ËãÒ¯ºmÈÓÒ«�ÒÓÁº¯äÈ�Ò��º
�Ë¯¯Ò�º¯ÒÒ��°mË�ËÓÒ«�º�ËË�¹¯Ò¯º�Óº®�Ò�ÈÓ�¯º¹º�
�ËÓÓº®�°�¯�}��¯Ë����È°�}È²�mºÏäºÎÓº�º�¯ÈÏmÒ�Ò«
º¹È°Ó©²�¹¯º�Ë°°ºm��Ò°�º�ÓÒ}È²�Ò�̄ Ë�Ò¹ÒËÓ�È²�ÏÈ�
�¯«ÏÓËÓÒ®�� ¯ÈÏäË�ËÓÒÒ� ÒÏäË¯Ò�Ëã
Ó©²� ÏmËÓ
Ëm

jjv��¯ËÏ�ã
�È�È²��Ò°�ÈÓ�ÒºÓÓ©²�ÓÈã��ËÓÒ®�Ò
¹¯��cËÏ�ã
�È�©�äº�ËãÒ¯ºmÈÓÒ«�Û�}È¯�©�ÏÈ�¯«ÏÓË�
ÓÒ«��Ë¯¯Ò�º¯ÒÒ��¹¯º�ÓºÏ©�¹¯º°�¯ÈÓ°�mËÓÓº�º�̄ ÈÏ�
mÒ�Ò«�}ºÓ�¯ºãÒ¯�Ëä©²�¹¯º�Ë°°ºm�Ò��¯��Û�º¯ÈÏ��
���°Èäº°�º«�Ëã
Ó©Ë�ÒÓÁº¯äÈ�ÒºÓÓ©Ë�°ãºÒ��}º�º�
¯©Ë��È}ÎË�äº����¹ºäË�È�
°«�m��ËºÓÒÁº¯äÈ�ÒºÓ�
Ó���ÈÏ��°Ò°�Ëä©�
{�º°Óºm��¯ÈÏ¯Èº�}Ò��lz�¹ºãºÎËÓ©�°ãË����

�ÒË�¹¯ÒÓ�Ò¹©�
z }ºä¹ãË}°�°ºÏ�ÈË�°«�m�mÒ�Ë��ÓÒmË¯°Èã
Óº�º�«�¯È
�}È¯�º�¯ÈÁÒ�Ë°}º�º� ãº}È��� ºË°¹Ë�ÒmÈ��Ë�º
¯Èº���°�ªãË}�¯ºÓÓ©äÒ�}È¯�ÈäÒ�Ò�ÈÏÈäÒ��ÈÓ�
Ó©²��È��È}ÎË�äº�ËãÒ¯���Ë�º�ãº}È��ºË°¹Ë�Ò�
mÈ��Ë�º�m©Ïºm�°¹Ë�ÒÈãÒÏÒ¯ºmÓÓ©²�¯È°�Ë�Ó©²
¹¯º�¯ÈääÓ©²� äº��ãË®�� ¯ËÈãÒÏ���Ò²� º¹¯Ë�Ë�
ãËÓÓ©Ë�äÈ�ËäÈ�Ò�Ë°}ÒË�äº�ËãÒ�ª}ºãº�Ò�Ë°}Ò²
¹¯º�Ë°°ºm�

z äËÎ��� }È¯�º�¯ÈÁÒ�Ë°}Òä� Ò� äº�ËãÒ¯���Òä
ãº}ÈäÒ�ºË°¹Ë�ÒmÈË�°«�Ë�ÒÓ©®�ÒÓ�Ë¯ÁË®°�º�
äËÓÈ��ÈÓÓ©äÒ�
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|�È«�°²ËäÈ�¯Ë	ËÓÒ«�ÓË}º�º¯º®�ÏÈ�È�Ò�äº�Ë�
ãÒ¯ºmÈÓÒ«�°�¹ºäº�
���lz�m©�ã«�Ò��°ãË����Òä
º¯ÈÏºä��¯Ò°������{²º�Óº®�ÒÓÁº¯äÈ�ÒË®��ã«�äº�Ë�
ãÒ¯ºmÈÓÒ«�«mã«��°«�
z }È¯�º�¯ÈÁÒ�Ë°}È«� ÒÓÁº¯äÈ�Ò«�� ¹º°��¹È��È«
ÒÏ��ËºÒÓÁº¯äÈ�ÒºÓÓº®�ÈÏ©��ÈÓÓ©²�Û�°mË�Ë�
ÓÒ«� º� ¯È°¹ºãºÎËÓÒÒ� Ò°�º�ÓÒ}ºm� ÏÈ�¯«ÏÓËÓÒ«
ÓÈ°ËãËÓÓ©²�¹�Ó}�ºm�Ò�ªãËäËÓ�ºm�ÒÏäË¯Ò�Ëã
�
Óº®�°Ë�Ò��¯Ëã
ËÁË�äË°�Óº°�Ò�Ò��¯��

z �ÈÓÓ©Ë�º�¹È¯ÈäË�¯È²�Ò°�º�ÓÒ}ºm�ÏÈ�¯«ÏÓËÓÒ«�
¹º°��¹È��ÒË�ÒÏ�ÈÏ©�ÒÏäË¯Ò�Ëã
Óº®�ÒÓÁº¯äÈ�
�ÒÒ�m�¯ËÈã
Óºä�m¯ËäËÓÒ�

z �ÈÓÓ©Ë� ÒÏäË¯ËÓÒ®� °º°�º«ÓÒ«� }ºä¹ºÓËÓ�ºm
¹¯Ò¯º�Óº®�°¯Ë�©��m}ã��È«�äË�Ëº¯ºãº�Ò�Ë°}ÒË
Ò� �Ò�¯ºãº�Ò�Ë°}ÒË� ²È¯È}�Ë¯Ò°�Ò}Ò�� È� �È}ÎË
�¯ºmÓÒ�ÏÈ�¯«ÏÓËÓÒ«��ª�È�ÒÓÁº¯äÈ�Ò«��È}ÎË�Ë�
¯Ë�°«�ÒÏ�ÈÏ©�ÒÏäË¯Ò�Ëã
Ó©²��ÈÓÓ©²�
j°²º�Ó©Ë� }È¯�º�¯ÈÁÒ�Ë°}ÒË� ÒãÒ� �ÈãÒ�Ó©Ë

�ÈÓÓ©Ë�¹º°��¹È���ÓÈ�m²º��ÓË}º�º¯º®�äÈ�ËäÈ�Ò�Ë�
°}º®�äº�ËãÒ���º�¯ËÏ�ã
�È�Èä�¯È°�Ë�ºm�Áº¯äÒ¯��
��°«�Óºm©Ë�}È¯�º�¯ÈÁÒ�Ë°}ÒË�°ãºÒ�ÒãÒ��ÈãÒ�©
�ÈÓÓ©²��{��È}ºä�mÒ�Ë�¯ËÏ�ã
�È�©�¯È°�Ë�ºm�¹ºäË�
�È��°«�m�ÈÏ©�¡�wr�ÒãÒ�Ò°¹ºã
Ï���°«�¹¯Ò�Áº¯�
äÒ¯ºmÈÓÒÒ�°mº�º}�Ò�º��Ë�ºm��È��È}ÎË�äº����¹º°���
¹È�
�ÓÈ�m²º���¯��º®�äÈ�ËäÈ�Ò�Ë°}º®�äº�ËãÒ�m�}È�
�Ë°�mË�Ò°²º�Ó©²��ÈÓÓ©²�
lºÎÓº�m©�ËãÒ�
�ÓË°}ºã
}º��Ò¹ºm�ÏÈ�È��äº�Ë�

ãÒ¯ºmÈÓÒ«��ÓÈÒºãËË�È}��Èã
Ó©²��ã«�°Ò°�Ëä��wr
¹¯Ë�¹¯Ò«�Ò®�ÓËÁ�Ë�ÈÏºmº�º�}ºä¹ãË}°È�
~È�È�Ò�¯È°�Ë�È�¯È°¹¯Ë�ËãËÓÒ«�}ºÓ�ËÓ�¯È�Ò®�ÏÈ�
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�¹¯ÈmãËÓÒ«�¹¯ºÒÏmº�°�mºä��m�º°ÓºmË�}º�º¯©²�ãË�
ÎÈãÈ�}ºÓ�Ë¹�Ò«�053,,��v��
�ËË�°º°�º«ãÈ�m��ºä�
��º�¹¯º�ÓºÏÒ¯ºmÈÓÒË�Ò�¹ãÈÓÒ¯ºmÈÓÒË��Ë«�Ëã
Óº�
°�Ò�¹¯Ë�¹¯Ò«�Ò«��È��È}ÎË�}ºÓ�¯ºã
�¹¯ºÒÏmº�°�mÈ
º²mÈ�©mÈãÒ�mË°
��Ò}ã��º�� ÏÈ}�¹}Ò�°©¯
«��º�º��
�¯�Ï}Ò��ºmÈ¯È�¹º�¯ËÒ�Ëã���jÏ�ÈÓÓ©®�$3,&6�m
���� ���°�ÈÓ�È¯���053,,�6WDQGDUG�6\VWHP��>�@�°º�
�Ë¯ÎÒ������¯�¹¹�Á�Ó}�Ò®�¹¯ºÒÏmº�°�mËÓÓº�°©�
�ºmº®�°Ò°�Ëä©�
z �¹¯ÈmãËÓÒË�¹¯º�ÈÎÈäÒ�Ò�º¹Ë¯È�ÒmÓºË�¹ãÈÓÒ¯º�
mÈÓÒË��6DOHV�DQG�2SHUDWLRQ�3ODQQLQJ��

z �¹¯ÈmãËÓÒË�°¹¯º°ºä��'HPDQG�0DQDJHPHQW��
z �ãÈmÓ©®�}ÈãËÓ�È¯Ó©®�¹ãÈÓ�¹¯ºÒÏmº�°�mÈ��0DV�
WHU�3URGXFWLRQ�6FKHGXOLQJ��

z ¹ãÈÓÒ¯ºmÈÓÒË� äÈ�Ë¯ÒÈã
Ó©²� ¹º�¯ËÓº°�Ë®
�053�Û�0DWHULDO�5HTXLUHPHQW�3ODQQLQJ��

z °¹Ë�ÒÁÒ}È�Ò«�¹¯º��}�ºm��%LOO�RI�0DWHULDOV��
z �¹¯ÈmãËÓÒË� ÏÈ¹È°ÈäÒ� �,QYHQWRU\� 7UDQVDFWLRQ
6XEV\VWHP��

z �¹¯ÈmãËÓÒË�¹ãÈÓºm©äÒ�¹º°�Èm}ÈäÒ��6FKHGXOHG
5HFHLSWV�6XEV\VWHP��

z �¹¯ÈmãËÓÒË�ÓÈ��¯ºmÓË�¹¯ºÒÏmº�°�mËÓÓº�º��Ë²È
�6KRS�)ORZ�&RQWURO��

z ¹ãÈÓÒ¯ºmÈÓÒË� ¹¯ºÒÏmº�°�mËÓÓ©²� äº�Óº°�Ë®
�&53�Û�&DSDFLW\�5HTXLUHPHQW�3ODQQLQJ��

z }ºÓ�¯ºã
� }È�Ë°�mÈ� m²º�È�m©²º�È� ¹¯º��}�ÒÒ
�,QSXW�RXWSXW�FRQWURO��

z äÈ�Ë¯ÒÈã
Óº��Ë²ÓÒ�Ë°}ºË� °ÓÈÎËÓÒË� �3XU�
FKDVLQJ��

z ¹ãÈÓÒ¯ºmÈÓÒË� ¯Ë°�¯°ºm� �ã«� ¯È°¹¯Ë�ËãËÓÒ«
�'53�Û�'LVWULEXWLRQ�5HVRXUVH�3ODQQLQJ��

iÈÓ�ÈÓÈãÒÏ�¹Ë¯°¹Ë}�ÒmÓº°�Ò�̄ Ë	ËÓÒ«�º¹�ÒäÒÏÈ�ÒºÓÓ©²�ÏÈ�È��ãº�Ò°�Ò�Ë°}º�º��Ò}ãÈ��Ë�
}��Ë�º��¹¯ÈmãËÓÒ«�¹¯ºÒÏmº�°�mºä�°�¹ºäº�
��°ºm¯ËäËÓÓ©²�äË�º�ºm��Ëº¯ÒÒ�Èm�ºäÈ�Ò�
�Ë°}º�º��¹¯ÈmãËÓÒ«��{�}È�Ë°�mË�¹¯ÒäË¯È�¯È°°äº�¯ËÓº�¯Ë	ËÓÒË�ÏÈ�È�Ò��Ë}��Ë�º���ÎË�
�Ò¯ºmÈÓÒ«�m�°ÁË¯Ë��¯ÈÓ°¹º¯�Óº�ª}°¹Ë�Ò�ÒºÓÓ©²��°ã���
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z ¹ãÈÓÒ¯ºmÈÓÒË� Ò� }ºÓ�¯ºã
� ¹¯ºÒÏmº�°�mËÓÓ©²
º¹Ë¯È�Ò®��7RROLQJ�3ODQQLQJ�DQG�&RQWURO��

z �¹¯ÈmãËÓÒË�ÁÒÓÈÓ°ÈäÒ��)LQDQFLDO�3ODQQLQJ��
z äº�ËãÒ¯ºmÈÓÒË� �ã«� ¹¯ºÒÏmº�°�mËÓÓº®� ¹¯º�

�¯Èää©��6LPXODWLRQ��
z º�ËÓ}È� ¯ËÏ�ã
�È�ºm��Ë«�Ëã
Óº°�Ò� �3HUIRUPDQFH
0HDVXUHPHQW��
{ÏÈÒäº�Ë®°�mÒË�¹Ë¯Ë�Ò°ãËÓÓ©²�Á�Ó}�ÒºÓÈã
�

Ó©²�äº��ãË®�º°��Ë°�mã«Ë��ÒÓ�Ë�¯È�Ò��Á�Ó}�Ò®
¹ãÈÓÒ¯ºmÈÓÒ«�� ��º� ºË°¹Ë�ÒmÈË�� °º�ãÈ°ºmÈÓÒË
¯ÈÏãÒ�Ó©²�¹¯º�Ë°°ºm��¹¯ÈmãËÓÒ«�Ò�°¹º°º°�m�Ë�
¹ºm©	ËÓÒ��Ë�º�ªÁÁË}�ÒmÓº°�Ò�
vÒ°�Ëä©�}ãÈ°°È�(53�¹¯Ë�°�Èmã«���°ºº®�¯ÈÏ�

mÒ�ÒË� °Ò°�Ëä�053,,� }È}� m� È°¹Ë}�Ë� ¯È°	Ò¯ËÓÒ«
Á�Ó}�ÒºÓÈã
Ó©²�mºÏäºÎÓº°�Ë®��m��È°�Óº°�Ò��¯Ë�
	ËÓÒ«�ÏÈ�È���¹¯ÈmãËÓÒ«�ºã
	ÒäÒ�}º¯¹º¯È�Ò«äÒ
°� ¯ÈÏÓË°£ÓÓ©äÒ� �Ë¯¯Ò�º¯ÒÈã
Óº� ¯Ë°�¯°ÈäÒ��� �È}
Ò m�¹ãÈÓË�¹¯ÒäËÓËÓÒ«�°ºm¯ËäËÓÓ©²��Ë²Óºãº�Ò®�Ò
°�ÈÓ�È¯�ºm� Ò²� ¯ËÈãÒÏÈ�ÒÒ��vË�º�Ó«�ÓÈã��ÈË�°«
mÓË�¯ËÓÒË� °Ò°�Ëä� �¹¯ÈmãËÓÒ«� ¯Ë°�¯°ÈäÒ� ¹¯ºÒÏ�
mº�°�mÈ�Óºmº�º�}ãÈ°°È��}º�º¯©Ë�¹ºã��ÒãÒ�ÓÈÏmÈ�
ÓÒË�̄ ÈÏmÒ�©²�°Ò°�Ëä�¹ãÈÓÒ¯ºmÈÓÒ«��$GYDQFHG�3ODQ�
QLQJ�6FKHGXOLQJ�Û�$36���{�°Ò°�ËäÈ²�ª�º�º��Ò¹È��ã«
¯Ë	ËÓÒ«�ÏÈ�È��¹ãÈÓÒ¯ºmÈÓÒ«�¹¯ÒäËÓ«��°«�ª}ºÓº�
äÒ}º�äÈ�ËäÈ�Ò�Ë°}ÒË� äË�º�©�� cºã
� }ÈãËÓ�È¯�
Óº�¹ãÈÓºm©²� Óº¯äÈ�Òmºm� ÓÈ� ¹¯ºÒÏmº�°�mËÓÓ©Ë
�Ò}ã©�¹º°�Ë¹ËÓÓº�°ÓÒÎÈË�°«�
cº°�� ¹¯ºÒÏmº�Ò�Ëã
Óº°�Ò� Ò� °º}¯È�ËÓÒË� ÓËÏÈ�

mË¯	ËÓÓº�º�¹¯ºÒÏmº�°�mÈ�ãÈ�º�È¯«�mÓË�¯ËÓÒ��ÒÓ�
Áº¯äÈ�ÒºÓÓº�ÈÓÈãÒ�Ò�Ë°}Ò²� °Ò°�Ëä� 053,,�(53
äºÎË��©�
��º°�Ò�Ó���ÓÈ�¹¯È}�Ò}Ë��ºã
}º�ÓÈ�ÈÏË
ÒÓ�Ë�¯È�ÒÒ�ª�Ò²�°Ò°�Ëä�°��¯��ÒäÒ�ÒÓÁº¯äÈ�ÒºÓ�
Ó©äÒ� °Ò°�ËäÈäÒ� ¹¯Ë�¹¯Ò«�Ò«� �°Ò°�ËäÈäÒ
&$'�&$0�� �¹¯ÈmãËÓÒ«� �Ë²Óºãº�Ò�Ë°}ÒäÒ� ¹¯º�
�Ë°°ÈäÒ�Ò�°Ò°�ËäÈäÒ��°Ò°�ËäÈäÒ�ÁÒÓÈÓ°ºmº®�º��
�£�Óº°�Ò�Ò��¯����È��È}ÎË�°�°ºº�mË�°�m���ÒäÒ�°Ò°�
�ËäÈäÒ�}ãÒËÓ�ºm�Ò�¹È¯�ÓË¯ºm�
zÈ}�º�äË�ÈË�°«�m�ÓË}º�º¯©²�ÈÓÈãÒ�Ò�Ë°}Ò²�äÈ�

�Ë¯ÒÈãÈ²�>�@���ãÒ	
�ÓËäÓº�Òä�}ºä¹ÈÓÒ«ä���Èãº°

ÓÈ®�Ò� °¹º°º� mº°¹ºã
ÏºmÈ�
°«� m°Ëä� º�È�°�mºä
ÒÓÁº¯äÈ�ÒÒ��°º¯ÈÓÓº®�Ò�°º²¯ÈÓËÓÓº®�m�¯Èä}È²
Ò²�(53�°¯Ë�©����º�°mË�ËÓÒ«ä�ÁÒ¯ä©��$05�5H�
VHDUFK���ÏÈ�¹º°ãË�ÓÒË�¹«�
�ãË��}ºä¹ÈÓÒÒ�¹º�¯È�ÒãÒ
º}ºãº���� äã¯���ÓÈ�mÓË�¯ËÓÒË�(53�°Ò°�Ëä��tº�«
º�ËÓ
�äÓº�ÒË�ÒÏ�(53�¹¯ºË}�ºm�¹ºäº�ãÒ� �°ºmË¯�
	ËÓ°�mºmÈ�
�º¯Èº�}���¯ÈÓÏÈ}�Ò®��¯È�ÒºÓÈãÒÏÒ�
¯ºmÈ�
�º¹Ë¯È�ÒÒ�Ò�°�ÈÓ�È¯�ÒÏÒ¯ºmÈ�
�}º¯¹º¯È�Òm�
ÓºË� ÒÓÁº¯äÈ�ÒºÓÓºË� ¹¯º°�¯ÈÓ°�mº�� ºÓÒ� º}ÈÏÈ�
ãÒ°
�°mºË�º�̄ º�È��äº�Òã
ÓÒ}ÈäÒ�ÒÓÁº¯äÈ�ÒÒ���jÏ
º�¯ºäÓº�º� äÓºÎË°�mÈ� Á�Ó}�ÒºÓÈã
Ó©²� äº��ãË®
(53�°Ò°�Ëä��m�º°ÓºmÓºä��̄ ËÈã
Óº�mÓË�¯«��°«�äº�
��ãÒ���¹¯ÈmãËÓÒË�ÁÒÓÈÓ°ÈäÒ���m��ºä��Ò°ãË�Ò�äº�
��ã
� �~È¯¹ãÈ�È���� È� �È}ÎË� äº��ãÒ� �r�²�Èã�Ë¯°}Ò®
��Ë������ãÈmÓÈ«�}ÓÒ�È����|°ÓºmÓ©Ë�°¯Ë�°�mÈ��Ò��������
�º�Ë°�
���È�Á�Ó}�ÒºÓÈã
Óº°�
��}º�º¯È«�²º¯º	º�¹¯º�
¯Èº�ÈÓÈ�m�¹¯º�¯ÈääË���v���°�ºÒäº°�
��ÓÈ�ÓË°}ºã
�
}º�¹º¯«�}ºm�ÓÒÎË���Ëä�ã�È«�(53�°Ò°�ËäÈ���>�@�

iã«��º�º���º©�ÓË��ºã
}º�°�äÈ}°ÒäÈã
Óº®�ªÁ�
ÁË}�ÒmÓº°�
�� Ò°¹ºã
ÏºmÈ�
� ÒÓÁº¯äÈ�ÒºÓÓ©Ë
mºÏäºÎÓº°�Ò� (53�°Ò°�Ëä©�� Óº� Ò� °Áº¯äÒ¯ºmÈ�

º¹�ÒäÈã
Ó©Ë��¹¯Èmã«��ÒË�mºÏ�Ë®°�mÒ«��ÓËº²º�
�Òäº��}È}�äÒÓÒä�ä��°ºÏ�ÈÓÒË�Ë�ÒÓº�º�ÒÓÁº¯äÈ�
�ÒºÓÓº�º� ¹¯º°�¯ÈÓ°�mÈ� ¹¯Ë�¹¯Ò«�Ò«�� ¹º°}ºã
}�
m°Ë� Ë�º� ÒÓÁº¯äÈ�ÒºÓÓº��¹¯Èmã«��ÒË� °Ò°�Ëä©
º¹Ë¯Ò¯����ºã
	ÒäÒ�º�ËäÈäÒ�̄ ÈÏÓº¯º�Ó©²��ÈÓ�
Ó©²�>�@��iã«�°ºÏ�ÈÓÒ«�Ë�ÒÓº�º�ÒÓÁº¯äÈ�ÒºÓÓº�º
¹¯º°�¯ÈÓ°�mÈ� ¹¯Ë�¹¯Ò«�Ò«� ÓËº²º�Òäº� ºË°¹Ë�
�Ò�
� °�ÈÓ�È¯�ÒÏÈ�Ò�� Ò� �ÓÒÁÒ}È�Ò�� È¹¹È¯È��
Óº�¹¯º�¯ÈääÓº�º�ºË°¹Ë�ËÓÒ«��}º¯¯Ë}�Óº°�
�º¯�
�ÈÓÒÏÈ�ÒÒ� }ºä¹
��Ë¯Ó©²� °Ë�Ë®�� cÈÏ¯Èº�}È� Ò
mÓË�¯ËÓÒË� °ºm¯ËäËÓÓ©²� ÒÓÁº¯äÈ�ÒºÓÓ©²� °Ò°�
�Ëä��ºãÎÓ©�°ãË�ºmÈ�
�°�ÈÓ�È¯�Èä�º�}¯©�©²�°Ò°�Ëä
�°�ÈÓ�È¯��26,�Û�2SHQ�6\VWHP�,QWHUFRQQHFWLRQ�����º
¹¯Ë�¹ºãÈ�ÈË��mºÏäºÎÓº°�
�°ºÏ�ÈÓÒ«�°Ò°�Ëä�ÒÏ�¯ÈÏ�
Óº¯º�Ó©²��Ë²ÓÒ�Ë°}Ò²�°¯Ë�°�m�°�¹º°ãË����Òä�ÓÈ�
¯È�ÒmÈÓÒËä�ÓÈ�Ò²�ÈÏË�m©�Ò°ãÒ�Ëã
Ó©²�äº�Óº°�Ë®
Ò�¹¯º�¯ÈääÓº�º�ºË°¹Ë�ËÓÒ«�>�@��iã«�°ºÏ�ÈÓÒ«�ÒÓ�
Áº¯äÈ�ÒºÓÓº®��Ëãº°�Óº°�Ò�¹¯Ë�¹¯Ò«�Ò«�m°Ë�º�
ãËË�º�ËmÒ�Ó©ä�°�ÈÓºmÒ�°«��ËãË°ºº¯ÈÏÓº°�
�¹¯ÒäË�
ÓËÓÒ«�¹¯º�¯ÈääÓ©²�mË��Ë²Óºãº�Ò®�}È}�m�¹¯Ë�ËãÈ²
º��Ëã
Ó©²�¹º�¯ÈÏ�ËãËÓÒ®���È}�Ò�m°Ë�º�¹¯Ë�¹¯Ò«�Ò«
ÒãÒ�� �Ë¯ËÏ� ºÓãÈ®Óºm©Ë� }ÈÓÈã©�� ÓË°}ºã
}Ò²� ¹¯Ë��
¹¯Ò«�Ò®�� ¹º°�Èm�Ò}ºm� Ò� �ÈÎË� ¹º�¯ËÒ�ËãË®� ¹¯Ò
ã�ºä��}È}���º�Óº�ºã
	ºä��Ò°ãË�Á�Ó}�ÒºÓÈã
�
Ó©²�äº��ãË®�ÒÓ�Ë�¯Ò¯�Ëä©²�°Ò°�Ëä�>�@�

vºÏ�ÈÓÒË�Ë�ÒÓº�º�ÒÓÁº¯äÈ�ÒºÓÓº�º�¹¯º°�¯ÈÓ�
°�mÈ� ¹¯Ë�¹¯Ò«�Ò«� ¹¯Ë�º°�ÈmÒ�� mºÏäºÎÓº°�
� ÓË
�ºã
}º� äºÓÒ�º¯ÒÓ�È� ¹¯ºÒÏmº�°�mËÓÓº®� °Ò��È�ÒÒ�
Óº� Ò� ºË°¹Ë�ËÓÒ«� Á�Ó}�ÒºÓÒ¯ºmÈÓÒ«� ¹¯º�¯Èää�
Óº�Èã�º¯Ò�äÒ�Ë°}Ò²�}ºä¹ãË}°ºm��ã«�º¹�ÒäÒÏÈ�ÒÒ
Á�Ó}�Ò®� ¹¯ºÒÏmº�°�mËÓÓº�°©�ºmº®� °Ò°�Ëä©
m °ºº�mË�°�mÒÒ� °º� °�ÈÓ�È¯�ÈäÒ�053�(53� �¹¯Ò�
�Ëä� }È}� �ã«� º��Ëã
Ó©²� ¹¯ºÒÏmº�°�mËÓÓ©²� ¹¯º�
�Ë°°ºm�Ò�°Ò��È�Ò®���È}�Ò�m°Ë�º��Ë²Óºãº�Ò�Ë°}º�º
�Ò}ãÈ� ¹¯ºÒÏmº�°�mÈ��� �¯ÒäËÓËÓÒË� Óºmº®� ÒÏ�
ÓË°�äº�ËãÒ�¹¯Ë�¹¯Ò«�Ò«�ÓÈ�ÈÏË�äË�º�Ò}Ò�053,,
Ò�(53�°Ò°�Ëä©�¹¯Òmº�Ò��}�°º}¯È�ËÓÒ��ãº�Ò°�Ò�
�Ë°}º�º��Ò}ãÈ�����Ë��m¯ËäËÓÒ�¹Ë¯ËäË�ËÓÒ«�äÈ�Ë¯Ò�
Èã
Ó©²� ¹º�º}ºm� º�� ¹º°�Èm�Ò}È� }� ¹º�¯ËÒ�Ëã�
¹¯º��}�ÒÒ��{�¯Èä}È²�°º}¯È�ËÓÒ«�ãº�Ò°�Ò�Ë°}º�º
�Ò}ãÈ�°º}¯È�ÈË�°«�Ò�¹¯ºÒÏmº�°�mËÓÓ©®��Ò}ã���ãÒ�
�Ëã
Óº°�
�ÒÏ�º�ºmãËÓÒ«�¹¯º��}�ÒÒ��

{�ÓÈ°�º«�Ë®�¯Èº�Ë�Áº¯ä�ãÒ¯�Ë�°«�¯«��º¹�Ò�
äÒÏÈ�ÒºÓÓ©²�ãº�Ò°�Ò�Ë°}Ò²�ÏÈ�È���}º�º¯©Ë�äº���
©�
�¯Ë	ËÓ©�m�ÈÓÈãÒ�Ò�Ë°}Ò²�äº��ã«²�(53�°Ò°�
�Ëä�ÓÈ�ÈÏË�°ºm¯ËäËÓÓ©²�È�È¹�ÒmÓ©²�Ò�¯ºÈ°�Ó©²
Èã�º¯Ò�äºm�

¯°®¶¥¤³° ��³«³·¸¥¨¿�¡¨§¥±�¯°®¶¥±±®¢��
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iã«� m©«mãËÓÒ«� �º¹ºãÓÒ�Ëã
Ó©²� ¯ËÏË¯mºm� ªÁ�
ÁË}�ÒmÓº°�Ò��¹¯ÈmãËÓÒ«��m��È°�Óº°�Ò���ã«�º¹�Ò�
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äÒÏÈ�ÒÒ�ãº�Ò°�Ò�Ë°}º�º��Ò}ãÈ��¹¯Ë�¹¯Ò«�Ò��ÓË�
º²º�Òäº� Ò�ËÓ�ÒÁÒ�Ò¯ºmÈ�
� °º°�º«ÓÒË� �¹¯ÈmãË�
ÓÒ«�ÒÏÓË°�¹¯º�Ë°°ÈäÒ�Ò�ÓÈ�º°ÓºmË��ÒÓÈäÒ�Ë°}º®
º�ËÓ}Ò�ª�º�º�°º°�º«ÓÒ«�º¹¯Ë�ËãÒ�
�mË}�º¯��Èã
�
ÓË®	Ë�º�¯ÈÏmÒ�Ò«��v�ª�º®��Ëã
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,)$&�:RUNVKRS�0RGHOOLQJ�DQG�&RQWURO�IRU�3DUWLFLSDWRU\�3ODQQLQJ�DQG�0DQ�
DJLQJ�:DWHU�6\VWHPV

6HSWHPEHU���Û2FWREHU�
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9HQLFH�,7$/<

,)$&�:RUNVKRS�$XWRPDWLF�6\VWHPV�IRU�%XLOGLQJ�WKH�,QIUDVWUXFWXUH�LQ�'HYHO�
RSLQJ�&RXQWULHV

2FWREHU���Û�� ���� %DQVNR�%8/*$5,$

6&6�,)$&�&RQIHUHQFH�$GYDQFHV�LQ�9HKLFOH�&RQWURO�DQG�6DIHW\�Û�$9&6���� 2FWREHU���Û�� ���� *HQRYD�,7$/<
,)$&�&RQIHUHQFH�0DQDJHPHQW�DQG�&RQWURO�RI�3URGXFWLRQ�DQG�/RJLVWLFV�0&�
3/�Û�����

1RYHPEHU���Û�� ���� 6DQWLDJR�GH�&KLOH�&+,/(

,)$&�:RUNVKRS�3URJUDPPDEOH�'HYLFHV�DQG�6\VWHPV�3'6����� 1RYHPEHU���Û�� ���� &UDFRZ�32/$1'
,)$&�6\PSRVLXP�6\VWHP�6WUXFWXUH�DQG�&RQWURO 'HFHPEHU���Û�� ���� 2D[DFD�0(;,&2
$&&�&RQIHUHQFH�$PHULFDQ�$XWRPDWLF�&RQWURO�&RQIHUHQFH�$&&������Û�LQ�
FR�RSHUDWLRQ�ZLWK�,)$&�

-XQH���Û�� ���� 3RUWODQG�86$

,)$&�&RQJUHVV�:RUOG�&RQJUHVV����WK� -XO\���Û�� ���� 3UDJXH�&=(&+�5(38%�
/,&

,)$&�6\PSRVLXP�$GYDQFHV�LQ�&RQWURO�(GXFDWLRQ�Û�$&(����� -XQH���Û�� ���� 0DGULG�63$,1
,)$&�6\PSRVLXP�0RGHOOLQJ��,GHQWLILFDWLRQ�DQG�6LJQDO�3URFHVVLQJ�Û�
6<6,'�����

-XO\���Û�� ���� 1HZFDVWOH�$8675$/,$

,)$&�6\PSRVLXP�)DXOW�'HWHFWLRQ��6XSHUYLVLRQ�DQG�6DIHW\�RI�7HFKQLFDO�3URF�
HVVHVÛ6$)(352&(66

$XJXVW���Û6HSWHPEHU��� ���� %HLMLQJ�&+,1$

,)$&�6\PSRVLXP�0HFKDWURQLF�6\VWHPV��SUHFHGLQJ�,)$&��� FHOHEUDWRU\�
HYHQW�

6HSWHPEHU���Û�� ���� QHDU�+HLGHOEHUJ�
*(50$1<

,)$&�0HHWLQJ���WK�$QQLYHUVDU\�&HOHEUDWLRQ��3UHVHQW�DQG�)XWXUH�RI�$XWRPDWLF�
&RQWURO

6HSWHPEHU���Û�� ���� +HLGHOEHUJ�*(50$1<
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(SVWHLQ�9�/�

7KH�SDSHU�GLVFXVVHV�WKH�KLVWRU\�DQG�SDUDGLJP�RI�VFLHQWLILF
MRXUQDO��WKH�FULVLV�RI�WUDGLWLRQDO�MRXUQDOV�DQG�OLEUDULHV��HOHF�
WURQLF�MRXUQDOV��HOHFWURQLF�SUHSULQW�DUFKLYHV��&'�DUFKLYHV��FL�
WDWLRQ�RI�HOHFWURQLF�SXEOLFDWLRQV��LQYHVWLJDWLRQV�DQG�IRUHFDVWV�
6RPH�FRQFOXVLRQV� IRU�DXWKRUV��SXEOLVKHUV�DQG�VFLHQWLILF� OL�
EUDULHV�DUH�PDGH�
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/HEHGHY�9�1���0RVNDONRY�'�9���2UORY�9�/�

7KH�SUREOHP�RI�GDWD�H[FKDQJH�LQ�GLVWULEXWHG�KHWHURJHQH�
RXV�GDWDEDVHV�LV�IRUPXODWHG�DQG�LWV�VROXWLRQ�DOJRULWKP�LV�SUH�
VHQWHG��$�WKUHH�HOHPHQW�RUGHU�PRGHO�LV�SURSRVHG�DQG�DQ�XQ�
GHUO\LQJ�DXWRPDWRQ�LV�GHVLJQHG��$Q�DORJRULWKP�WKDW�LPSOH�
PHQWV�WKH�PRGHO�LQ�UHODWLRQDO�GDWDEDVH�PDQDJHPHQW�V\VWHPV
LV�GHYHORSHG�DQG�VRPH�UHFRPPHQGDWLRQV�IRU�LWV�SRVVLEOH�DS�
SOLFDWLRQV�DUH�PDGH�
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.X]QHWVRY�/�$���'RPDVKQHY�3�$�

$�PHWKRGRORJ\�IRU�GHYHORSLQJ�D�PRGHO�RI�D�FRPSOH[�PXO�
WL�VWDJH�SURFHVV�EDVHG�RQ�PXOWL�OD\HU�QHXURQ�QHWZRUN�LV�GH�
VFULEHG��7KH�QHXURQHW�PRGHO�VWUXFWXUH�IRU�D�PXOWL�VWDJH�SURF�
HVV�DQG�DQ�DOJRULWKP�IRU�LWV�IRUPDWLRQ�DUH�GHVFULEHG��7KH�QHX�
URQHW� PRGHO� OHDUQLQJ� SURFHGXUH� LV� FRQVLGHUHG�� 7KH� SDSHU
VKRZV�WKDW�WKH�OHDUQLQJ�SURFHVV�FDQ�EH�UHGXFHG�WR�WKH�PLQL�
PL]DWLRQ�RI�D�PXOWLYDULDEOH�IXQFWLRQ��7KH�HTXDWLRQV�IRU�DQD�
O\WLFDO� UHFDOFXODWLRQ�RI� ORVV� IXQFWLRQ�V� JUDGLHQW� DUH�GHULYHG
WKDW� DOORZ� WKH� DSSOLFDWLRQ� RI� HIIHFWLYH� RSWLPL]DWLRQ� WHFK�
QLTXHV�IRU�QHWZRUN�OHDUQLQJ�
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=KHYQHURY�9�$�

7KH� SDSHU� VXJJHVWV� WR� XVH� WKH� RSWLPL]DWLRQ� GLUHFWLRQ
FKRLFH�ODZ�ZKHQ�VROYLQJ�DQ�/3�SUREOHP��7KH�FKRLFH�ODZ�LV
EDVHG�RQ�WKH�SDUDPHWHU�HYROXWLRQ�SULQFLSOH��,W�LV�VKRZQ�WKDW
WKH�DSSOLFDWLRQ�RI�WKLV�ODZ�HOLPLQDWHV�F\FOLQJ�DQG�HQVXUHV�DS�
SUHFLDEOH� SUREOHP� WLPH� UHGXFWLRQ� DV� DJDLQVW� WKH� VLP�
SOH[�PHWKRG�XQGHU�HTXDO�UHDOL]DWLRQ�FRPSOH[LW\�
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.XOED�9�9���9�0�7HPNLQ��'�%�5\YNLQ

'HVLJQ�FRQFHSWV��VWUXFWXUH�DQG�RSHUDWLRQ�WHFKQRORJ\�RI
LQGXVWULDO� HQYLURQPHQWDO� VDIHW\� V\VWHPV�DUH�H[DPLQHG��7KH
SDSHU�GLVFXVVHV�WKH�SUREOHPV�RI�DSSO\LQJ�PDWKHPDWLFDO�PRG�
HOLQJ�RI�HQYLURQPHQWDO�SURFHVVHV�LQ�VXFK�V\VWHPV��LQ�SDUWLF�
XODU�RI�SROOXWLRQ�WUDQVSRUW�LQ�WKH�DWPRVSKHUH��7KH�UHVXOWV�SUH�

VHQWHG�ZHUH� DSSOLHG� LQ� WKH� GHYHORSPHQW� RI� HQYLURQPHQWDO
PRQLWRULQJ�V\VWHPV�IRU�$VWUDNKDQ�*DV�&KHPLFDO�&RPSOH[�
2UHQEXUJ�*DV�3URFHVVLQJ�3ODQW�DQG�5XVVLDÜ7XUNH\�JDV�PDLQ
SLSHOLQH�

$1�287/22.�)25�62)7�6(1625�$33/,&$7,216�
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0RNURY�'�9���%DNKWDG]H�1�1�

7KH�SDSHU�DQDO\]HV�WKH�SURVSHFW�RI�VROYLQJ�WKH�RSWLPL]D�
WLRQ�WDVNV�RI�WKH�ORJLVWLF�F\FOH�LQ�RQ�OLQH�SURGXFWLRQ�PDQDJH�
PHQW�ZLWK�WKH�KHOS�RI�WKH�DGYDQFHG�PHWKRGV�RI�DXWRPDWLF
FRQWURO�WKHRU\��7KH�SUREOHP�RI�FXUUHQW�EXGJHWLQJ�LQ�WUDQV�
SRUWDWLRQ�DQG�ORJLVWLFV�VHUYLFHV�LV�VROYHG�DV�DQ�H[DPSOH�
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1L]KHJRURGWVHY�5�0�

7KH�SDSHU�VXEVWDQWLDWHV�WKH�UHODWLRQVKLS�EHWZHHQ�PDFU�
RHFRQRPLF�G\QDPLF�DQG� WHFKQRORJLFDO�SULRULWLHV�RI� LQYHVW�
PHQW�DQG�RIIHUV�D�&REEÜ'RXJODV�W\SH�SURGXFWLRQ�IXQFWLRQ
WKDW�FRQWDLQV�DQ�LQIRUPDWLRQ�IDFWRU�DV�D�JHQHUDOL]HG�ORJLVWLF
IXQFWLRQ�RI�WKH�LQIRUPDWLRQ�LQYROYHG��$�ORJLVWLF�PRGHO��ZKLFK
FRQQHFWV�ILQDO�FRQVXPSWLRQ�ZLWK�UHDO�LQFRPH��LV�RIIHUHG�DV�D
EDVH�IRU�D�SURFHGXUH�RI�PLGGOH�UXQ�IRUHFDVWLQJ�RI�WKHVH�YDOXHV�
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7RSRO\D�,�9�

7KH� SDSHU� GLVFXVVHV� WKH�PRGHOV� RI� FRUSRUDWH� REMHFWLYH
IXQFWLRQ�GHYHORSHG�LQ�WKH�NH\�EUDQFKHV�RI�FRQWHPSRUDU\�HFR�
QRPLF�WKHRU\��1HZ�PRGHOV�RI�FRUSRUDWH�REMHFWLYH�IXQFWLRQ
GHYHORSHG�LQ�WKH�FRQWH[W�RI�VKDUHKROGHU�YDOXH�FUHDWLRQ�WKHRU\
DUH� DGYLVHG��0HULWV� DQG� GUDZEDFNV� RI� FRUSRUDWH� REMHFWLYH
IXQFWLRQ�PRGHOV�DUH�GHVFULEHG�
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%DED\DQ�5�5���0RUR]RY�9�3�

%DVLF�GHYHORSPHQW�VWDJHV�DQG�VWDWH�RI�WKH�DUW�RI�DQDORJ
FRPSXWDWLRQ�DUH�EULHIO\�GLVFXVVHG��'UDVWLF�QDUURZLQJ�RI� LWV
DSSOLFDWLRQ�GRPDLQ�UHVXOWV�LQ�WKH�UHGXFWLRQ�RI�NQRZOHGJH�EDVH
LQ�FRQWURO�VFLHQFHV�DQG�WR�FHUWDLQ�QDUURZ�PLQGHGQHVV�LQ�VSH�
FLDOLVWV�HGXFDWLRQ��$JDLQVW�WKLV�EDFNJURXQG��WKH�SDSHU�DGYR�
FDWHV�WKH�H[SHGLHQFH�RI�ZLGHU�DSSOLFDWLRQ�RI�VPDOO�VSHFLDOLVHG
DQDORJ�FRPSXWHUV�ERWK�IRU�WUDLQLQJ�SXUSRVHV�DQG�IRU�YHULI\LQJ
PRELOH�REMHFW�FRQWURO�DOJRULWKPV�
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