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ÓË®Óº� ÓËÏÈmÒ°Òä©²� °�¯º}� Ü� ÓÒ}È}È«� ÒÏ� ÓÒ²� ÓË
¯ÈmÓÈ�°�ääË�ÓË}º�º¯©²��¯��Ò²�� Ò°ãº�ª�Ò²�ÓËÏÈ�
mÒ°Òä©²� °�¯º}� ÓÈÏ©mÈË�°«� ¯ÈÓ�ºä� äÈ�¯Ò�©� 6� Ò
ººÏÓÈ�ÈË�°«��Ë¯ËÏ�U�6 ��
lË�º�� �È�°°È� ¹¯Òmº�Ò��äÈ�¯Ò���6� }� ��ºÓº®

�ã«�¹º°ãË����Ë�º�ÈÓÈãÒÏÈ�Áº¯äË��ÓÈÏ©mÈËäº®�}È�
ÓºÓÒ�Ë°}º®�� iËãÈË�°«� ª�º� ��ã«� �ãËmº®� äÈ�¯Ò�©�
°ãË����Òä�º¯ÈÏºä�
z {ÓÈ�ÈãË�m°Ë�°�¯º}Ò�Ò�°�ºã�©�äÈ�¯Ò�©�6�°�Ò�
�È��°«�ÓËº�äË�ËÓÓ©äÒ�

z sÈ� º�Ë¯Ë�Óºä� 	È�Ë� m©Ò¯ÈË�°«� ¹Ë¯m©®� ÒÏ
°�ºã�ºm��ÏÈ�Ò°}ã��ËÓÒËä�\���°º�Ë¯ÎÈ�Ò²�Ë�Ò�
ÓÒ��� m� }È}º®�ãÒº�ÒÏ�ÓËº�äË�ËÓÓ©²� °�¯º}�� È
�È}ÎË�¹Ë¯mÈ«�ÒÏ�ÓËº�äË�ËÓÓ©²�°�¯º}��°º�Ë¯ÎÈ�
�Ò²�Ë�ÒÓÒ���m�ª�ºä�°�ºã�Ë�

z zÈÎ�È«�°�¯º}È��}¯ºäË�m©¯ÈÓÓº®���°º�Ë¯ÎÈ�È«
Ë�ÒÓÒ��� m� m©¯ÈÓÓºä� °�ºã�Ë�� ÏÈäËÓ«Ë�°«� ËË
°�ääº®�°�m©¯ÈÓÓº®�°�¯º}º®���¯Ò�¹ºã��ËÓÒÒ
°�¯º}Ò����m°Ë�}ºä¹ºÓËÓ�©�̄ ÈmÓ©�Ó�ã���ºÓÈ���È�
ã«Ë�°«���È}��°�¯ÈÓ«Ë�°«�ÒÏ©�º�Óº°�
�m�°Ò°�Ë�
äË���p°ãÒ�ÎË�̄ ËÏ�ã
�È��°�ääÒ¯ºmÈÓÒ«�¹¯Ë�°�Èm�
ã«Ë�°«�°�¯º}º®�°�Ë�ÒÓ°�mËÓÓº®�Ë�ÒÓÒ�Ë®�m�¹¯È�
mº®�}ºä¹ºÓËÓ�Ë���È}È«�°�¯º}È�ÏÈ�ÈË���¯ÈmÓËÓÒË
� � � �����º�°mÒ�Ë�Ëã
°�m�Ë��º�¹¯º�Òmº¯Ë�Òmº°�Ò
°Ò°�Ëä©����º�Èã�º¯Ò�ä�¹¯Ë}¯È�ÈË��¯Èº���

z {©¯ÈÓÓ©Ë��È}Òä�º¯ÈÏºä�°�¯º}È�Ò�°�ºãË��º��
äË�È��°«��¹ºã�ÎÒ¯Óº®�Ë�ÒÓÒ�Ë®�ÓÈ�Ò²�¹Ë¯Ë°Ë�
�ËÓÒÒ���¹º°ãË��Ë�º�m©¹ºãÓ«Ë�°«�°ãË����Ò®�	È��
kã�º¯Ò�ä�¹¯Ë}¯È�ÈË��¯Èº����}º��È�m°Ë�°�¯º}Ò
ÒãÒ�m°Ë�°�ºã�©�°�ÈÓºm«�°«�º�äË�ËÓÓ©äÒ�
{�¯ËÏ�ã
�È�Ë�¹ºã��ÈË�°«�}ÈÓºÓÒ�Ë°}È«�äÈ�¯Ò�È

6 ��ª}mÒmÈãËÓ�ÓÈ«�Ò°²º�Óº®�äÈ�¯Ò�Ë�6��vºmº}�¹�
Óº°�
�º�äË�ËÓÓ©²�°�ºã�ºm��Ò²��Ò°ãº�¯ÈmÓº�¯ÈÓ��
äÈ�¯Ò�©�Ò�}ÈÎ�©®�ÒÏ�ÓÒ²�°º�Ë¯ÎÒ��¯ºmÓº�¹º�º��
Óº®�Ë�ÒÓÒ�Ë��ÓÈÏºmËä�ÈÏÒ°ºä��°ºmº}�¹Óº°�
�º°�
�Èã
Ó©²�Ü�º°�È�}ºä��lÈ�¯Ò�È�6 �¹¯Ë�°�Èmã«Ë��m
}ºä¹È}�Óº®� Áº¯äË� äÓºÎË°�mº� m°Ë²� }º¯ÓË®� ¯È°�
°äÈ�¯ÒmÈËäº®�°Ò°�Ëä©��¯ÈmÓËÓÒ®��°ºº�mË�°�m���
�Ò²� ¯ÈÏãÒ�Ó©ä�¹º�äÓºÎË°�mÈä� °�ºã�ºm�ÒÏ� º°�
�È�}È�
sÈ¹¯ÒäË¯�

6� � �o�6� �

cÈ°°äÈ�¯ÒmÈËäÈ«�m�ª�ºä�¹¯ÒäË¯Ë�äÈ�¯Ò�È�6�«m�
ã«Ë�°«�ÓËº¹¯Ë�ËãËÓÓº®��Q�!�P�Ò�P � � U�6��� Ò°ãº
}º¯ÓË®��È}º®�äÈ�¯Ò�©�̄ ÈmÓº��QÜP��m��ÈÓÓºä�°ã��ÈË
mº°
äÒ��{�²º�Ë�¹º	È�ºmº�º�¹¯Ëº¯ÈÏºmÈÓÒ«�äÈ�¯Ò�
�©�m� ÈÏÒ°�¹º¹È�È��� °�ºã�©�� °ºº�mË�°�m���ÒË
¹Ë¯ËäËÓÓ©ä�D� E� F� G� H��È�º°�È�º}�¹¯Ë�°�Èmã«Ë�°«

äÓºÎË°�mºä�°�ºã�ºm��°ºº�mË�°�m���Ò²�¹Ë¯ËäËÓ�
Ó©ä�I� J� K��zÈÎ�ºË�ÒÏ�mº°
äÒ�¹º�äÓºÎË°�m�ª�º�º
äÓºÎË°�mÈ�º¹¯Ë�Ëã«Ë��º�Óº�ÒÏ�¯Ë	ËÓÒ®��}º�º¯ºË
ãË�}º�¹ºã��Ò�
��°}ãÈ�©mÈ«�°�ºã�©�¹º�äÓºÎË°�mÈ
Ò��º¹ºãÓ««�Ò²�ÓË}º�º¯©äÒ�°�ºã�ÈäÒ�ÒÏ�ÈÏÒ°È
�È}����º©�¹ºã��Ò�
�m�°�ääË�°�ºãË��\��sÈ¹¯ÒäË¯�
m}ã��Òm�m�̄ Ë	ËÓÒË�¹Ë¯ËäËÓÓ©Ë�I�Ò�K�Ò�°ãºÎÒm�°º�
º�mË�°�m���ÒË�Òä�mË}�º¯©������ Ò������ °�mË}�º�
¯ºä��������ä©�¹ºã��Òä�mË}�º¯��������º�}��È�°ãË�
��Ë�����º�¯Ë	ËÓÒË�ÓÈ�º��º¹ºãÓÒ�
�¹Ë¯ËäËÓÓº®�G�
�È}�ÓÈ²º�Ò�°«�º�Óº�ÒÏ�mº°
äÒ�¯Ë	ËÓÒ®�°Ò°�Ëä©�
È�ÒäËÓÓº�\� �G���I���K�
 �º©�̄ Ë	Ò�
�¹º°�ÈmãËÓÓ���m©	Ë�ÏÈ�È�����º°�

�È�º�Óº�¹Ë¯Ë¯È�
��È}Òä�º¯ÈÏºä�m°Ë��QÜP�}º¯ÓË®
°Ò°�Ëä©�Ò�m©¯È�
�ÒÏ�ÓÒ²�}¯È��È®	Ò®��lºÎÓº�°º�
}¯È�Ò�
�¹Ë¯Ëº¯�m�¹¯º�Ë°°Ë�¹ºÒ°}È��Ë°ãÒ��ÎË�ÓÈ®�
�ËÓ�ÓË}º�º¯©®�}º¯ËÓ
� °� mË°ºä� Y�� {� ª�ºä� °ã��ÈË
�º°�È�º�Óº�º�¯ÈÓÒ�Ò�
°«�¹ºÒ°}ºä�ã��	Ë�º�¯Ë	Ë�
ÓÒ«�� ¹Ë¯ËÒ¯È«� m� º°�È�}Ë� ¹º�äÓºÎË°�mÈ�äº�Óº�
°�
��äËÓËË�Y��w�È�Ò�Ë«�̄ ËÈãÒÏºmÈÓÈ�m�º¹Ò°©mÈËäºä
ÓÒÎË�Èã�º¯Ò�äË�

iº¹�°�Òä����º�̄ È°°äÈ�¯ÒmÈËäÈ«�°Ò°�ËäÈ�ãÒÓË®�
Ó©²�ãº�Ò�Ë°}Ò²��¯ÈmÓËÓÒ®�ÏÈ�ÈÓÈ�mmË�ËÓÓº®�m©�
	Ë�°Ò°�ËäÓº®��ãËmº®�äÈ�¯Ò�Ë®�6��¹¯Ò�Ëä�Q �!� P�
�º��È�}¯È��È®	Ò®�}º¯ËÓ
�°Ò°�Ëä©�äºÎÓº�ÓÈ®�Ò
°ãË����Òä�º¯ÈÏºä�>��@�

z �¯ÒmË�Ëä�äÈ�¯Ò���6�}�}ÈÓºÓÒ�Ë°}º®�Áº¯äË�6 �
º¹¯Ë�ËãÒm�ËË�ÈÏÒ°�Ò�º°�È�º}��iã«�ª�º�º�Ò°¹ºã
�
Ï�Ë�°«� º¹Ò°ÈÓÓ©®� m©	Ë� Èã�º¯Ò�ä�� ¹º¹��Óº
¹¯ºmË¯«��Ò®�°Ò°�Ëä��ÓÈ�°ºmäË°�Óº°�
�

z r��Ëä� ¯È°°äÈ�¯ÒmÈ�
� ¹º�äÓºÎË°�mÈ� °�ºã�ºm
ÒÏ�º°�È�}È�m�¹º¯«�}Ë�mºÏ¯È°�ÈÓÒ«�Ò²�äº�Óº°�Ò
N�Ò�mÏmË	ÒmÈ�
�º¹¯Ë�Ëã«Ëä©Ë�ÒäÒ�}º¯ÓÒ��{Ë°
}º¯Ó«� ¯ÈmËÓ� }ºãÒ�Ë°�m�� m©¯ÈÓÓ©²� °�ºã�ºm
¹ã�°�mË°��ãËmÈ�mË}�º¯È���Ò°ãº�Ë�ÒÓÒ��m�ÓËä��
¹¯Ë�°�Èmã«��Ë�º�°�ää���¹º}ºä¹ºÓËÓ�Ó����¹º
äº��ã���mÈ��ª�Ò²�°�ºã�ºm�Ò�mË}�º¯È�\���º�²º��
��Ëä�ÏÈ¹ºäÒÓÈ�
�¯Ë	ËÓÒË�°�äÒÓÒäÈã
Ó©ä�mË�
°ºä�Y���¯Ë}¯È�Òä�¹Ë¯Ëº¯��}È}��ºã
}º�N�°¯Èm�
Ó«Ë�°«�°�Y��{�ª�ºä�°ã��ÈË�ÏÈ¹ºäÓËÓÓºË�̄ Ë	ËÓÒË
¹¯Ë�°�ÈmÒ��}¯È��È®	Ò®�}º¯ËÓ
�°Ò°�Ëä©�

�ºãËÏÓº�º�ËÓÒ�
�ºÎÒ�ÈËä©®�mË°�J�P� Q��}¯È��
�È®	Ë�º�}º¯Ó«�°Ò°�Ëä©��¯ÈmÓËÓÒ®�°�¹È¯ÈäË�¯ÈäÒ
P�Ò�Q�Ë�Ë��º�Ë�º�ÓÈ²ºÎ�ËÓÒ«�Ü��º��È�äºÎÓº���Ë�
¹¯Ë�°}ÈÏÈ�
�Ò�ÏÈ�¯È�©�m¯ËäËÓÒ�ÓÈ�Ë�º�¹ºÒ°}�

sÈ�ÓËä�°�ÓÈ²ºÎ�ËÓÒ«�äÈ�ËäÈ�Ò�Ë°}º�º�ºÎÒ�È�
ÓÒ«�D�P� Q� N���Ò°ãÈ�}º¯ÓË®�°�mË°ºä�N���ºãºÎÒä�
��º�¯È°°äÈ�¯ÒmÈËäÈ«�°Ò°�ËäÈ�°ã��È®ÓÈ�Ü�}ÈÎ�©®
ªãËäËÓ���ãËmº®�äÈ�¯Ò�©�6�¹¯ÒÓÒäÈË��ÏÓÈ�ËÓÒË��
°� mË¯º«�Óº°�
�� ����� �º��È� mË¯º«�Óº°�
� �º�º����º
°ã��È®Óº�m©¯ÈÓÓºË�¹º�äÓºÎË°�mº�°�ºã�ºm�m�äÈ��
¯Ò�Ë�$�º}ÈÎË�°«�}º¯ÓËä��¯ÈmÓÈ��ÜP������Ò�¯ÈmÓÈ
mË¯º«�Óº°�Ò�°ºm¹È�ËÓÒ«��m�²��ãËm©²�mË}�º¯ºm�°�P
}ºä¹ºÓËÓ�ÈäÒ��º�ÒÓ�ÒÏ�}º�º¯©²�°ã��ÈËÓ���|�°��È
°ãË��Ë�
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��mË¯Î�ËÓÒË����D�P� Q� N�� � �ÜP����Ë� �Ü
�Ò°ãº�°º�Ë�ÈÓÒ®�ÒÏ�Q�¹º�N�

kÓÈãº�Ò�Óº��ººÏÓÈ�Òm��Ë¯ËÏ�E�P� Q� N��äÈ�ËäÈ�
�Ò�Ë°}ºË�ºÎÒ�ÈÓÒË��Ò°ãÈ�}º¯ÓË®��mË°�}º�º¯©²�ÓË
¹¯Ëm©	ÈË��N��¹ºã��Òä

��mË¯Î�ËÓÒË����E�P� Q��N�� � �ÜP�

j°}ºä©®�mË°�}¯È��È®	Ë�º�}º¯Ó«�º�ËÓÒä�äÈ}�
°ÒäÈã
Ó©ä�ÏÓÈ�ËÓÒËä�¹È¯ÈäË�¯È�N��¹¯Ò�}º�º¯ºä
E�P� Q��N������

��mË¯Î�ËÓÒË����J�P� Q�� �N����Ë�E�P� Q��N������d
d E�P� Q��N�����
sÈ¹¯ÒäË¯��m��Èã� ��¹º}ÈÏÈÓ©�ÏÓÈ�ËÓÒ«�mËãÒ�

�ÒÓ�D�Ò�E��ã«�°Ò°�Ëä©�ÒÏ��� �¯ÈmÓËÓÒ®�°������¹Ë�
¯ËäËÓÓ©äÒ�� °ºº�mË�°�m���ÒË� ÏÓÈ�ËÓÒ«ä� ¹È¯È�
äË�¯È�N�º��� �º�����iº°�È�º�Óº�º�ËmÒ�Óº����º�mË°
}¯È��È®	Ë�º�̄ Ë	ËÓÒ«��°}º¯ËË�m°Ë�º����Ë��̄ ÈmËÓ����

|�ËÓÒmÈ«�º�Ëä�m©�Ò°ãËÓÒ®�¹¯Ò�¹ºÒ°}Ë�}¯È��
�È®	Ë�º�̄ Ë	ËÓÒ«��¹ºãºÎÒä����º�ºÓ�¹¯º¹º¯�ÒºÓÈ�
ãËÓ��Ò°ã��1�̄ È°°äÈ�¯ÒmÈËä©²�¹º�äÓºÎË°�m�°�ºã�
�ºm�º°�È�}È��|�ËmÒ�Óº��ÏÓÈ�ËÓÒË�1�º¹¯Ë�Ëã«Ë�°«
�¯ºmÓËä�¹Ë¯Ëº¯È��}º�º¯©®�ä©�ººÏÓÈ�Òä�G�P� Q��

��mË¯Î�ËÓÒË����1�P� Q�� � �

iº°�È�º�Óº� º�ËmÒ�Óº�� ��º� º�Ëä� ¹Ë¯Ëº¯È� m
°Òã
Óº®�°�Ë¹ËÓÒ�ÏÈmÒ°Ò��º��äº�Óº°�Ò�º°�È�}È�Ü
�Ò°ãÈ� °�ºã�ºm� m� ÓËä�� }º�º¯ºË� ¯ÈmÓº� ¯ÈÏÓº°�Ò
Q Ü P��{�°ã��ÈË��}º��È�ª�º��Ò°ãº�º}ÈÏ©mÈË�°«�äËÓ
�
	Òä�mË°È�}¯È��È®	Ë�º�}º¯Ó«���ã«��È¯ÈÓ�Ò¯ºmÈÓ�
Óº�º�ÓÈ²ºÎ�ËÓÒ«�¹º°ãË�ÓË�º�¹¯Ò²º�Ò�°«�¹Ë¯ËÒ�
¯È�
�m°Ë��QÜP�¹º�äÓºÎË°�mÈ�°�ºã�ºm�m�º°�È�}Ë����º
¹¯Òmº�Ò�� }� ��mºËÓÒ�� m¯ËäËÓÒ� ¹ºÒ°}È� ¯Ë	ËÓÒ«
¹¯Ò�}ÈÎ�ºä��mËãÒ�ËÓÒÒ�¯ÈÏÓº°�Ò�Q Ü�P�ÓÈ�Ë�ÒÓÒ�
�����Ë�}º�¹º�°�Ò�È�
����º�¹¯Ò��mËãÒ�ËÓÒÒ�¯ÈÏÓº�
°�Ò�Q Ü P�ÓÈ��� m¯Ëä«�¹ºÒ°}È�mºÏ¯È°�ÈË��¹¯ÒäË¯Óº
m��©°«���¯ÈÏ�

zÈ}�¹º}ÈÏ©mÈ���ÈÓÈãÒ�Ò�Ë°}ÒË�Ò�ª}°¹Ë¯ÒäËÓ�
�Èã
Ó©Ë��v����3&�&203$&�3UHVDULR�Ü�¹¯º�Ë°°º¯
,QWHO�3HQWLXP�,,,������ 0����º�ËÓ}Ò�ªÁÁË}�ÒmÓº°�Ò
¯È°°äº�¯ËÓÓº�º�äË�º�È��ºãÈ°�
�Ë�º�¹¯È}�Ò�Ë°}º�º

¹¯ÒãºÎËÓÒ«�º�¯ÈÓÒ�ÒmÈË�°«��°ãºmÒËä�Q�Ü�P������
�¯Ò�ª�ºä��°ãºmÒÒ�m¯Ëä«�¹ºÒ°}È�ÓË�¹¯Ëm©	ÈË��º��
Óº�º��È°È��m� �º�m¯Ëä«�}È}�°��Èã
ÓË®	Òä�¯º°�ºä
¯ÈÏÓº°�Ò�Q�Ü�P�̄ È°²º�©�m¯ËäËÓÒ�̄ ËÏ}º�mºÏ¯È°�È���
sÈ¹¯ÒäË¯��¹¯Ò�P� ���� Ò�Q� ������ÈÓÓ©®�Èã�º¯Ò�ä
��Ë��m©Ó�Î�ËÓ�¹Ë¯ËÒ¯È�
�Ò�Ò°¹©�©mÈ�
�m�¹ºÒ°�
}È²�}¯È��È®	Ë�º�¯Ë	ËÓÒ«�m°Ë���� }ºäÒÓÈ�Ò®�ÓÈ�
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°ºm�$.0��c�v�Ò�ºäËÓÓº�º�}�¯°È��ºããÈ¯È��86'��

/Q86'�W�� �Ü������/Q37&�W���
��������/Q$.0�W���������

86'� �FRQVW�$.0�576 �������

�¯ÈÁÒ}Ò� ¯Ë	È��Ë®� Á�Ó}�ÒÒ�� ºÓÈ¯�ÎÒmÈ��
�Ë®�º�}ãºÓËÓÒË�86'� º��äº�ËãÒ��Ò�ÒÓ�Ë}°È�576
¹¯ÒmË�ËÓ©�ÓÈ�¯Ò°�����cº°��°�È�Ò°�Ò}Ò� �ºmº¯Ò��º
�ºä����º�}�¯°��ºããÈ¯È�ÏÈÓÒÎËÓ�º�Óº°Ò�Ëã
Óº��ËÓ©
È}�Ò®�m��ºããÈ¯È²��¹È�ËÓÒË�°�È�Ò°�Ò}Ò��}ÈÏ©mÈË�
ÓÈ�º¯È�Ó©®�ªÁÁË}��

kÓÈãÒÏ� mÏÈÒäº°m«ÏÒ� ¹¯º�ËÓ�Ó©²� °�Èmº}� ¹º
}¯È�}º°¯º�Ó©ä��0,%25���Ò�°¯Ë�ÓË°¯º�Ó©ä�}¯Ë�
�Ò�Èä��0,%25����¹º}ÈÏ©mÈË�����º�}ºÒÓ�Ë�¯È�ÒºÓ�
ÓÈ«�°m«Ï
�äËÎ���¹¯º�ËÓ�Ó©äÒ�°�Èm}ÈäÒ�ÓÈ¯�	Ò�
ãÈ°
�ÏÈ��¯Ò�ÓË�ËãÒ��º�ÓÈ�ÈãÈ�ÈÓ}ºm°}º�º�}¯ÒÏÒ°È
���� ��� Ò� ÏÈ� �mÈ� äË°«�È� �º� ÓÈ�ÈãÈ� Èm��°�ºm°}º�º
}¯ÒÏÒ°È����� ��
�ºã��ËÓÓ©Ë�̄ ËÏ�ã
�È�©�¹º}ÈÏ©mÈ���ªÁÁË}�Òm�

Óº°�
�¯ÈÏ¯Èº�ÈÓÓ©²�Èã�º¯Ò�äºm�¹¯Ò�ÈÓÈãÒÏË�ÓË�
°�È�ÒºÓÈ¯Ó©²�°Ò°�Ëä��º¹Ò°©mÈËä©²�m¯ËäËÓÓ©äÒ
¯«�ÈäÒ�

«¨²¥° ²³° 

�� *UHHQH�:��+��(FRQRPHWULF�$QDO\VLV��Ü�1HZ� -HUVH\��3UHQWLFH
+DOO�������

�� (QJOH�5�)���*UDQJHU�&�:�-��&RLQWHJUDWLRQ�DQG�HUURU�FRUUHFWLRQ�
UHSUHVHQWDWLRQ��HVWLPDWLRQ�DQG�WHVWLQJ����(FRQRPHWULFD��Ü
������Ü�9RO������Ü�3�����Ü����

�� 1\EORP�-���+DUYH\�$��7HVWV�RI�&RPPRQ�6WRFKDVWLF�7UHQGV���
(FRQRPHWULF�7KHRU\��Ü�������Ü�9RO������Ü�3�����Ü����

�� 9DKLG�)���(QJOH�5�)��&RPPRQ�7UHQGV�DQG�&RPPRQ�&\FOHV���
-RXUQDO�RI�$SSOLHG�(FRQRPHWULFV��Ü�������Ü�¢ ���Ü�3�����Ü����

�� /RUGHQ�*��3URFHGXUHV�IRU�UHDFWLQJ�WR�D�FKDQJH�LQ�GLVWULEXWLRQ���
$QQDOV�0DWK��6WDWLVWLFV��Ü�������Ü�9RO������Ü�c������Ü�����

�� 3DJH� (�6�� &RQWLQXRXV� LQVSHFWLRQ� VFKHPHV� ��� %LRPHWULND�� Ü
������Ü�9RO������Ü�3�����Ü����

�� :DOG� k�� 6HTXHQWLDO� $QDO\VLV�� Ü� 1HZ� <RUN�� -RKQ�:LOH\� DQG
6RQV�������

�� %DVVHYLOOH�0���1LNLIRURY�,�9��'HWHFWLRQ�RI�DEUXSW�FKDQJHV�Ü�WKH�
RU\�DQG�DSSOLFDWLRQ��Ü�1HZ�-HUVH\��3UHQWLFH�+DOO�LQ�,QIRUPD�
WLRQ�DQG�6\VWHP�6FLHQFHV�������

�� sÒ}ÒÁº¯ºm�j�{��lº�ÒÁÒ}È�Ò«�Ò�Ò°°ãË�ºmÈÓÒË�¹¯º�Ë��¯©�}��
ä�ã«�ÒmÓ©²�°�ää����km�ºäÈ�Ò}È�Ò��ËãËäË²ÈÓÒ}È��Ü�������Ü
¢ ���Ü�v����Ü���

��� 6LHJPXQG�'��6HTXHQWLDO�$QDO\VLV��7HVWV�DQG�&RQILGHQFH�,QWHU�
YDOV��Ü�1HZ�<RUN��6SULQJHUÜ9HUODJ�������

�����������������

(�PDLO��JUHEHQXN#\DKRR�FRP R

cÒ°�����cË�È
�È«�Á�Ó}�Ò«�Èã�º¯Ò�äÈ�ºÓÈ¯�ÎËÓÒ«
º�}ãºÓËÓÒ®�ºäËÓÓº�º�}�¯°È��ºããÈ¯È�º��äº�ËãÒ

���¯Ò²ºmÈ«�ãÒÓÒ«�Ü�¹º¯º��Èã�º¯Ò�äÈ�

�¼²½¶¿¸Á�»®�´Á¾»®¹�{�¾¼¯¹³ºÉ�Á½¾®°¹³»¶Í��»½µ¼½�½Ã½¿»·ÁË�À�ºÍ°½²½

»´ÀÎÅ¯�±�ºÍ°½»�¾½ÆÁ½±½»�½Á³´º´¼··��½¼²½¶¿»¼·�¶»²³¸¿������ ±�¹¯Á¯º½²´

�½À¾´Æ¯Á·�·º·������ ±�½°É´³·¼´¼¼½»�¹¯Á¯º½²´�|�¿´ÀÀ¯��½ÀÀ··����¯�Á¯¹µ´

Æ´¿´¶� ¿´³¯¹Å·Í� �·¶� ºÍ°½²½� »´ÀÁ¯� �½ÀÀ··��� �Á³´ºË¼Ê´� ¼½»´¿¯� ¿´³¯¹Å·Î

±ÊÀÊº¯´Á�¾½�¾´¿±½»Â�µ´�Á¿´°½±¯¼·Í�� Á½·»½ÀÁË�½³¼½²½�¼½»´¿¯�o���� ¿Â°�
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�� ¡ÀÕÒÀÄÇÅ�� �¢� ÀÇÈÍ

¨ÍÑÒÈÒÓÒ�ÏÐÎÁËÅÌ�ÓÏÐÀÂËÅÍÈß�ÈÌ��¢� ��²ÐÀÏÅÇÍÈÊÎÂÀ��Ã��¬ÎÑÊÂÀ

¢¢¥¤¥¨¥

�¯ÒÓ«�ÒË� º¹�ÒäÈã
Ó©²�äÈ¯}Ë�ÒÓ�ºm©²�¯Ë	Ë�
ÓÒ®�°��Ëã
���º°�ÒÎËÓÒ«�}ºÓ}�¯ËÓ�Óº�º�¹¯ËÒä��
�Ë°�mÈ�m��°ãºmÒ«²�°ºm¯ËäËÓÓº�º�¯©Ó}È�ÓË¹º°¯Ë��
°�mËÓÓº�ÏÈmÒ°Ò��º���Ò}º°�Ò�Ò�º¹Ë¯È�ÒmÓº°�Ò���Ë�
�È�}ºä¹ÈÓÒ«äÒ�}ãÒËÓ�°}Ò²�¹º�¯ËÓº°�Ë®�

sË¹¯Ë¯©mÓ©®�¯º°��È°°º¯�ÒäËÓ�È��ºmÈ¯ºm�Ò��°�
ã����ËãÈË��°�¯È�Ë�Ò��m©°�¯ÈÒmÈÓÒ«��ºã�º°¯º�Ó©²
º�Óº	ËÓÒ®�°�}ãÒËÓ�ºä�Ò�º¯�ÈÓÒÏÈ�Ò��¹Ë¯°ºÓÈãÒ�
ÏÒ¯ºmÈÓÓº�º� °Ë¯mÒ°È�� È�È¹�Ò¯ºmÈÓÓº�º� ¹º�� }ºÓ�
}¯Ë�Óº�º�}ãÒËÓ�È��º�ÓÒä�ÒÏ�mÈÎÓË®	Ò²�ÁÈ}�º¯ºm
�mËãÒ�ËÓÒ«��º²º�ºm��rÒÏÓË°�°�¯È�Ë�ÒÒ��¹¯ÒäËÓ«Ë�
ä©Ë�̄ �}ºmº�°�mºä�}ºä¹ÈÓÒ®��ã«��¹¯ÈmãËÓÒ«�mÏÈÒ�
äºº�Óº	ËÓÒ«äÒ�°�}ãÒËÓ�ÈäÒ��¹ºã��ÒãÒ�ÓÈÏmÈÓÒË
&XVWRPHU�5HODWLRQVKLS�0DQDJHPHQW��&50��

{©º¯��Ë²Óºãº�Ò�Ë°}º�º�̄ Ë	ËÓÒ«��ã«�º°��Ë°��
mãËÓÒ«�&50�¹¯º�Ë°°ºm� º¹¯Ë�Ëã«Ë�°«� }ºääË¯�Ë�
°}ÒäÒ�¹º�¯ËÓº°�«äÒ�ÁÒ¯ä©��vË�º�Ó«�ÒäËË�°«��ÎË
�º°�È�º�Óº� º	Ò¯Ó©®� ¯©Óº}� &50�¯Ë	ËÓÒ®� }È}
}¯�¹Ó©²���È}�Ò�ÓËºã
	Ò²�}ºä¹ÈÓÒ®�¯ÈÏ¯Èº��Ò�
}ºm���¯Ò�ª�ºä�ºÓÒ�äº����©�
�}ãÈ°°ÒÁÒ�Ò¯ºmÈÓ©
}È}�¹º�	Ò¯º�Ë�º²mÈ�È�¯Ë	ÈËä©²�°Ò°�Ëäº®�&50
ÏÈ�È���ÒÓ°�¯�äËÓ�È¯Ò®��ã«�º��Ëãºm�¹¯º�ÈÎ�Ò�äÈ¯�
}Ë�ÒÓ�È��°Ò°�Ëä©��ã«�º°��Ë°�mãËÓÒ«�ªãË}�¯ºÓÓº®
}ºääË¯�ÒÒ��ÒÓ�Ë¯ÓË��ÈÓ}ÒÓ��Ò��� ����}ºä¹ãË}°Ó©Ë
¯Ë	ËÓÒ«��ã«�äÈã©²�Ò�°¯Ë�ÓÒ²�}ºä¹ÈÓÒ®��°Ò°�Ëä©
&50��ÒÓ�Ë�¯Ò¯ºmÈÓÓ©Ë�}È}�º��Ëã
Ó©Ë�Á�Ó}�Òº�

ÓÈã
Ó©Ë�äº��ãÒ�m�}¯�¹Ó©Ë�(53�°Ò°�Ëä©��Ü��ã«
ºã
	Ò²�}ºä¹ÈÓÒ®����È}�Ò�¹º�Á�Ó}�ÒºÓÈã
Óº°�Ò
°ÈäÒ²�&50���º°ãË�ÓÒ®��Ò¹�}ãÈ°°ÒÁÒ}È�ÒÒ�¹¯Ë�
��°äÈ�¯ÒmÈË�� ¹º�¯ÈÏ�ËãËÓÒË� m°Ë®� °ºmº}�¹Óº°�Ò
&50�¯Ë	ËÓÒ®�ÓÈ�º¹Ë¯È�ÒmÓ©Ë�Ò�ÈÓÈãÒ�Ò�Ë°}ÒË�

|¹Ë¯È�ÒmÓÈ«�&50�°Ò°�ËäÈ�º°��Ë°�mã«Ë��°º¯
äÈ¯}Ë�ÒÓ�ºmº®�ÒÓÁº¯äÈ�ÒÒ�º�}ãÒËÓ�È²�Ò�Ò°�º¯Ò�
mÏÈÒäº�Ë®°�mÒ«�°�ÓÒäÒ���Ë�ÈãÒÏÒ¯ºmÈÓÓºË�°�¯�}�
��¯Ò¯ºmÈÓÒË� ª�º®� ÒÓÁº¯äÈ�ÒÒ� m� °ºº�mË�°�mÒÒ� °
ÏÈ�ÈÓÓ©äÒ�}¯Ò�Ë¯Ò«äÒ�Ü��ã«�¹º°ãË����Ë�º�ÈÓÈ�
ãÒÏÈ�Ò�º¹Ë¯È�ÒmÓº�º��º°��¹È�¹º�°ºº�mË�°�m���Òä
ÏÈ¹¯º°Èä��ÓÈ¹¯ÒäË¯���ã«�º��ËãÈ�°©�È�

kÓÈãÒ�Ò�Ë°}ÒË� &50�°Ò°�Ëä©�� ¹¯ËÎ�Ë� m°Ë�º�
m©«mã«���ÁÈ}�º¯©��mãÒ«��ÒË�ÓÈ�¹¯º�ÈÎÒ�}ºä¹È�
ÓÒÒ��ÓÈ�º°ÓºmË�°�È�Ò°�Ò�Ë°}Ò²��ÈÓÓ©²�º�¹ºmË�Ë�
ÓÒÒ�äÈ¯}Ë�ÒÓ�ºm©²�¹º}ÈÏÈ�ËãË®�°���Ë�ºä�mÏÈÒä�
Óº�º�mãÒ«ÓÒ«�¹º}ÈÏÈ�ËãË®��¯���ÓÈ��¯��È��º°��Ë°��
mã«��� °Ë�äËÓ�È�Ò�� Ò� ÈÓÈãÒÏ� °Ë�äËÓ�ºm� ¯©Ó}È�
°�È�Ò°�Ò�Ë°}���º¯Èº�}��äÈ¯}Ë�ÒÓ�ºmº®�ÒÓÁº¯�
äÈ�ÒÒ�>�@��iÈãËË��°�¹ºäº�
��°ºº�mË�°�m���Ò²�Èã�
�º¯Ò�äºm�º°��Ë°�mã«Ë�°«�°Ë�äËÓ�È¯ÓºË�¹¯º�ÓºÏÒ�
¯ºmÈÓÒË�}ºÓ}�¯ËÓ�º°¹º°ºÓº°�Ò�}ºä¹ÈÓÒÒ��È��È}ÎË
¹¯º�ÓºÏÒ¯ºmÈÓÒË�º�Ëäºm�¹¯º�ÈÎ��°¹¯º°È���¯��Ò²
}ã��Ëm©²�äÈ¯}Ë�ÒÓ�ºm©²�¹º}ÈÏÈ�ËãË®�m�ÏÈmÒ°Òäº�
°�Ò�º��ÒÏäËÓËÓÒ®�mÓË	ÓÒ²�Ò�mÓ��¯ËÓÓÒ²�äÈ¯}Ë�
�ÒÓ�ºm©²�ÁÈ}�º¯ºm���È}Ò²�}È}��ËÓ©���º²º�©�ÓÈ°Ë�
ãËÓÒ«��}�¯°�¯�ã«�Ò�������È}ÒË�°Ò°�Ëä©��}È}�¹¯È�
mÒãº�� ¹ºÏÒ�ÒºÓÒ¯���� �}È}� m� mÒ�Ë� Èm�ºÓºäÓ©²
°Ò°�Ëä�>�@���È}�Ò�m�}È�Ë°�mË�äº��ãË®�(53�°Ò°�Ëä�

cË	ËÓÈ�º�ÓÈ�ÒÏ�ÏÈ�È��}ºääË¯�Ë°}º�º���ÎË�Ò¯ºmÈÓÒ«���¯Ë�ãºÎËÓ©�mÒ¯��Èã
Ó©Ë�ÈÓÈ�
ãÒÏÈ�º¯©�äÈ¯}Ë�ÒÓ�ºmº®�ÒÓÁº¯äÈ�ÒÒ�ÓÈ�ÈÏË�Èã�º¯Ò�äºm�Ò�äº�ËãË®�¹È¯ÈäË�¯Ò�Ë°}º®
Ò�ËÓ�ÒÁÒ}È�ÒÒ�Ò��¹¯ÈmãËÓÒ«�ÏÈ¹È°ÈäÒ�m��°ãºmÒ«²�ÓË¹ºãÓº®�È¹¯Òº¯Óº®�ÒÓÁº¯äÈ�ÒÒ�Ò
°ã��È®Ó©²�¹º°�Èmº}�

��cË}ºäËÓ�ºmÈÓÈ�}�¹Ë�È�Ò��¯º�¯ÈääÓ©ä�}ºäÒ�Ë�ºä�{�º�
¯º®�äËÎ��ÓÈ¯º�Óº®�}ºÓÁË¯ËÓ�ÒÒ�¹º�¹¯ºãËäÈä��¹¯ÈmãËÓÒ«
�lº°}mÈ����Ü���Ò�Ó«����������

��(53��(QWHUSULVH�5HVRXUFHV�3ODQQLQJ��°Ò°�Ëä©�Ü�°Ò°�Ëä©�
ÓÈ¹¯ÈmãËÓÓ©Ë�ÓÈ��°ºmË¯	ËÓ°�mºmÈÓÒË��È}Ò²�¹¯º�Ë°°ºm��}È}
¹ãÈÓÒ¯ºmÈÓÒË��ÒÏ�º�ºmãËÓÒË����Ë��Ò�}ºÓ�¯ºã
�
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}È}�°Ò°�Ëä©�¹º��Ë¯Î}Ò�¹¯ÒÓ«�Ò«�̄ Ë	ËÓÒ®�m��ËÓº�
º¯ÈÏºmÈÓÒÒ�� ¹ãÈÓÒ¯ºmÈÓÒÒ� °©�È�� ÒÓmË°�Ò�ÒºÓ�
Óº®�Ò�}¯Ë�Ò�Óº��ËÓËÎÓº®�¹ºãÒ�Ò}Ë�}ºä¹ÈÓÒÒ�>�@�
vË�º�Ó«� äºÎÓº� °� �mË¯ËÓÓº°�
�� �ºmº¯Ò�
� ÓË

�ºã
}º�}È}�º��ËÓ�ËÓ�ÒÒ��Óº�Ò�}È}�º�²È¯È}�Ë¯Óº®
º°ºËÓÓº°�Ò�°ºm¯ËäËÓÓ©²�&50�Ü�º��º°��¹Ë�}�ÓË�
º²º�Òäº®�ÒÓÁº¯äÈ�ÒÒ��Ë¯ËÏ�jÓ�Ë¯ÓË��>�@���¯Ò�
�Ëä�¯Ë�
�Ò�Ë��ÓË��ºã
}º�º�º¹Ë¯È�ÒmÓºä�ÒÓ�Ë¯È}�
�ÒmÓºä�ºäËÓË��ÈÓÓ©äÒ��°}ÈÎËä��°���ÈãËÓÓ©äÒ
ÁÒãÒÈãÈäÒ��È�Ò�º�mºÏäºÎÓº°�Ò�}ãÒËÓ�È�°Èäº°�º«�
�Ëã
Óº��}È}�äÒÓÒä�ä��º°��Ë°�mã«�
�ÏÈ}ÈÏ©��ºmÈ¯ºm
�ÓË��ºmº¯«��ÎË�º�°Ò°�ËäÈ²�ªãË}�¯ºÓÓ©²�äÈ�ÈÏÒÓºm
Ò� �� ¹����{º¹¯º°� °º°�ºÒ�� �ºã
}º�m�¯ÈÓÎÒ¯ºmÈÓÒÒ
�¯ºmÓË®��º°��¹È�}�ÒÓÁº¯äÈ�ÒÒ��°º�Ë¯ÎÈ�Ë®°«�m
Ë�ÒÓº®�ÈÏË��ÈÓÓ©²�°Ò°�Ëä©��Ò�m�ºË°¹Ë�ËÓÒÒ�ÓÈ�
�ËÎÓº®�ÏÈ�Ò�©�ÒÓÁº¯äÈ�ÒÒ�º��ÓË°ÈÓ}�ÒºÓÒ¯º�
mÈÓÓº�º��º°��¹È�
�Ë¯°¹Ë}�ÒmÓ©ä�ÓÈ¹¯ÈmãËÓÒËä�°�Ò�ÈË�°«�ÒÓ�Ë��

¯Ò¯ºmÈÓÒË�&50�¯Ë	ËÓÒ®�m�º����°Ò°�Ëä���¹¯Èm�
ãËÓÒ«�¹¯Ë�¹¯Ò«�ÒËä��mºÏäºÎÓº�Ü�°�äÓº�ºÁÒãÒÈã
�
Óº®�°�¯�}��¯º®�Ò�jÓ�Ë¯ÓË�ºä�Ü�m�}È�Ë°�mË�¹ãº�È��
}Ò�¹¯º�ÈÎ���{�ª�º®�°m«ÏÒ�ÈÓÈãÒ�Ò�Ë°}ÒË�äº��ãÒ
�ºãÎÓ©�©�
�¯ÈÏ¯Èº�ÈÓ©�}È}�º�Ë}�Óº�º¯ÒËÓ�Ò�
¯ºmÈÓÓ©Ë�¹¯º�¯ÈääÓ©Ë�}ºä¹ãË}°©�>����@�
{��º�ÎË�m¯Ëä«��ºÓÒ��ºãÎÓ©�°º�Ë¯ÎÈ�
�	Ò¯º}Ò®

ÓÈº¯�ÒÓ°�¯�äËÓ�Èã
Ó©²� °¯Ë�°�m� °�È�Ò°�Ò�Ë°}º®
º¯Èº�}Ò��ÈÓÓ©²�Ò�º�ËäÓ���ÒãÒº�Ë}��Èã�º�
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°ãË�°�mÒ®��äË�º�ºm�Ò�ËÓ�ÒÁÒ}È�ÒÒ�Ò�äË¯º¹¯Ò«�
�Ò®�¹º�m©²º���ÒÏ��È}Ò²�°Ò��È�Ò®�
{©²º�©� ÒÏ�sbv�äº���� º°��Ë°�mã«�
°«� ãÒº

Èm�ºäÈ�Ò�Ë°}Ò�� ãÒº� ¹º� �¹¯Èmã«��Òä� mºÏ�Ë®°��
mÒ«ä�ÓÈÏËäÓº�º�}ºä¹ãË}°È��¹¯ÈmãËÓÒ«��sz����ãÒ�
º�ª}Ò¹ÈÎËä�¹º°¯Ë�°�mºä�¯��Ó©²�º¯�ÈÓºm��¹¯Èm�
ãËÓÒ«�º¯�ºm©äÒ�°Ò°�ËäÈäÒ��È��È}ÎË�¹¯Ò�m©¹ºã�
ÓËÓÒÒ�¯ËäºÓ�È�º¯�ºm©²�°Ò°�Ëä�Ò�}ºÓ°�¯�}�Ò®�
kÓÈãÒÏ�sbv�Ò�Ò²�º�º¯��ã«�̄ È°°äº�¯ËÓÒ«�¹¯º�

ÒÏmº�«�°«�¹º�°ãË����Òä�}¯Ò�Ë¯Ò«ä�
z mãÒ«ÓÒË�ÓÈ�m©¹ºãÓËÓÒË�¹¯º�¯Èää©�¹ºãË�È�
z mãÒ«ÓÒË�ÓÈ�¯Èº�º°¹º°ºÓº°�
�äº��ãË®�i|v�
z ÓËº²º�Òäº°�
�̄ ËäºÓ�Ó©²�̄ Èº���m©¹ºãÓ«Ëä©²
}º°äºÓÈm�ÈäÒ�
sË	�È�Ó©Ë�°Ò��È�ÒÒ�̄ È°°äÈ�¯ÒmÈ��°«��ã«�m°Ë²

�Ò¹ºm�¹ºãË�È��{�̄ «�Ë�°ã��ÈËm�sbv�ÈÓÈãÒÏÒ¯���°«
�ã«�ÁÒ}°Ò¯ºmÈÓÓº�º�äºäËÓ�È��}º��È�mºÏäºÎÓº°�

Ò²�¹¯º«mãËÓÒ«�°m«ÏÈÓÈ�°�¯Èº�º®�°Ò°�Ëä©�ÒãÒ�È��
¯Ë�È�È�m�ª�º��äºäËÓ��
cËÏ�ã
�È�©� ÈÓÈãÒÏÈ� ¯È°�Ë�Ó©²� Ò� ÓË¯È°�Ë�Ó©²

sbv��È��È}ÎË�kv�¹¯Ë�°�Èmã«��°«�m�Áº¯äË��È�
ãÒ���°º�Ë¯ÎÈ�Ò²�°ãË����ÒË�°mË�ËÓÒ«�
z ÓÈÒäËÓºmÈÓÒË�sbv��}º�º¯ºË��ºãÎÓº�°º�Ë¯ÎÈ�

ÁÒÏÒ�Ë°}Ò®�°ä©°ã�°Ò��È�ÒÒ�°�¹¯Òm«Ï}º®�}�¹º�
�Ë¯Ë�ÒãÒ���¯ºÏË�¹º�Ë¯Ò�Á�Ó}�ÒÒ�

z ¹¯Ò�ÒÓÈ�mºÏÓÒ}ÓºmËÓÒ«�sbv�Ò�äº�Ëã
�ËË�̄ ÈÏ�
mÒ�Ò«�

z ��È°�º}�� ÓÈ� }º�º¯ºä� ¯È°°äÈ�¯ÒmÈË�°«� mºÏÓÒ}�
ÓºmËÓÒË�sbv�

z °¯Ë�°�mÈ� Ò�ËÓ�ÒÁÒ}È�ÒÒ� sbv� �Èm�ºäÈ�Ò}È�
º¯�ºmº®� }ºä¹ãË}°� �¹¯ÈmãËÓÒ«�� sz���� ¹¯Ò�
º¯Ò�Ë�ÓºË�°¯Ë�°�mº�Ò�ËÓ�ÒÁÒ}È�ÒÒ��}ÈÏ©mÈË��
°«�¹Ë¯m©ä�

z ¹º°ãË�°�mÒ«�sbv��m�}È�Ë°�mË�}º�º¯©²��}ÈÏ©�
mÈ��°«�mºÏäºÎÓ©Ë�°º°�º«ÓÒ«�º¯�ºm©²�°Ò°�Ëä
i|v�¹¯Ò�ÓË¹¯Ò«�ÒÒ�äË¯�¹º�m©²º���ÒÏ�sbv�

z äË¯º¹¯Ò«�Ò«�¹º�m©²º���ÒÏ�sbv��m}ã��È��ÒË
m�°Ë«��Ë®°�mÒ«�º¯�ºmº®�Èm�ºäÈ�Ò}Ò��sz��Ò
ª}Ò¹ÈÎÈ�

z ¹¯ÒäË�ÈÓÒ«��m�}º�º¯©²��ÈË�°«��º¹ºãÓÒ�Ëã
ÓÈ«
ÒÓÁº¯äÈ�Ò«�
|º�ËÓÓ©®�¹Ë¯Ë�ËÓ
�sbv�m}ã��ÈË��m�°Ë«

¹Ë¯Ë�ÓÒ�¯È°�Ë�Ó©²�Ò�ÓË¯È°�Ë�Ó©²�sbv��È��È}ÎË
kv��ã«�¯ÈÏãÒ�Ó©²���È°�}ºm�¹ºãË�È�

  «¨§�ª°¨²¨·®±²¨�¯°®£° ¬¬®£®�®¡¥±¯¥·¥¨¿

�¯Ò�ÒÓ©�Ò�º°�º«�Ëã
°�mÈ��¹¯Òmº�«�ÒË�}�¹º�
«mãËÓÒ��sbv�� ¹º¯ºÎ�È���äÓºÎË°�mº� }¯Ò�Ò�Ë�
°}Ò²�Á�Ó}�Ò®��°m«ÏÈÓÓ©²�°�¹¯º�¯ÈääÓ©ä�ºË°¹Ë�
�ËÓÒËä���|��>����@�
kÓÈãÒÏ� }¯Ò�Ò�Óº°�Ò� �|� º¯�ºmº®� m©�Ò°ãÒ�

�Ëã
Óº®�°Ò°�Ëä©��r{v���ºãÎËÓ�¹¯ºmº�Ò�
°«�°���Ë�
�ºä�¹¯Ë�mÈ¯Ò�Ëã
Óº®� º�ËÓ}Ò� È¯²Ò�Ë}��¯©��|�Ò
¯ÈÏäË�ËÓÒ«� Ë�º� ¹º� m©�Ò°ãÒ�Ëã
Ó©ä� °¯Ë�°�mÈä
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r{v�m�°ºº�mË�°�mÒÒ�°��Ë²ÓÒ�Ë°}ÒäÒ�°¹Ë�ÒÁÒ}È�
�Ò«äÒ�ÓÈ��|�
sÈ� º°ÓºmÈÓÒÒ� �Ë²ÓÒ�Ë°}Ò²� °¹Ë�ÒÁÒ}È�Ò®� ÓÈ

ÒÓ�Ë�¯Ò¯ºmÈÓÓºË��|�Ò�ÈÓÈãÒÏÈ�̄ ËÈãÒÏ�Ëäº°�Ò�äÈ�
ÓËm¯È�i|v�º°��Ë°�mã«Ë�°«��Ë}ºä¹ºÏÒ�Ò«�ÒÓ�Ë��
¯Ò¯ºmÈÓÓ©²�Á�Ó}�Ò®�Ò�Ò²�¯ÈÏäË�ËÓÒË�¹º�}ºä¹
�
��Ë¯Èä�r{v�
iÈãËË� ÓÈ� º°ÓºmÈÓÒÒ� ¹¯Ë�mÈ¯Ò�Ëã
Óº®� º�ËÓ}Ò

È¯²Ò�Ë}��¯©�¹¯º�¯ÈääÓº�º�ºË°¹Ë�ËÓÒ«�r{v�º°��
�Ë°�mã«Ë�°«��Ë}ºä¹ºÏÒ�Ò«�ªãËäËÓ�ºm�}ºÓÁÒ��¯È�
�ÒÒ��|�ÓÈ�¹¯º�¯ÈääÓ©Ë�}ºä¹ºÓËÓ�©��¯ËÈãÒÏ���
�ÒË��Ë�ÒãÒ�ÒÓ©Ë�}¯Ò�Ò�Ë°}ÒË�Á�Ó}�ÒÒ�mº�m¯ËäËÓÒ�
vº°�Èmã«��°«�°ºº�mË�°�m���ÒË�äÈ�¯Ò�©���È°�Ò«
}ÈÎ�º�º�¹¯º�¯ÈääÓº�º�}ºä¹ºÓËÓ�È�m�¯ËÈãÒÏÈ�ÒÒ
}¯Ò�Ò�Ë°}Ò²�Á�Ó}�Ò®��{�¯ËÏ�ã
�È�Ë��È}º�º�ÈÓÈãÒ�
ÏÈ�m©«mã«��°«�¹¯º�¯ÈääÓ©Ë�}ºä¹ºÓËÓ�©����È°��
m���ÒË�m�¯ËÈãÒÏÈ�ÒÒ�}¯Ò�Ò�Ë°}Ò²�Á�Ó}�Ò®�
{©�Ëã«���°ãË����ÒË�}È�Ë�º¯ÒÒ�º¹È°Óº°�Ò�
zÈ�È°�¯ºÁÒ�Ë°}È«�
Ü �ÒËã
�ã��Ë®����¯ºÏÈ�Ò²�ÎÒÏÓÒ��̄ ÈÓËÓÒ«��¹¯Ò�

mº�«�ÒË�}�ÒÓmÈãÒ�Óº°�Ò��ÒãÒ�m¯ËäËÓÓÈ«�¹¯ºÁË°�
°ÒºÓÈã
ÓÈ«�ºãËÏÓ
�
Ü ¹º�ËÓ�ÒÈã
ÓÈ«�¹º�Ë¯«�äº��ã«�i|v�
Ü ¹º�Ë¯«��º°��È¯°�mËÓÓº®�ÒãÒ��È°�Óº®�°º°��

mËÓÓº°�Ò�
z¯Ò�Ò�Ë°}È«�
Ü m¯ËäËÓÓ©®� ��Ë¯��ÓË� ��¯ºÎÈ��Ò®�ÎÒÏÓÒ�

ÒãÒ�m¯ËäËÓÓÈ«�¹¯ºÁË°°ÒºÓÈã
ÓÈ«�ºãËÏÓ
�
Ü ÏÓÈ�Ò�Ëã
ÓºË�¹ºm¯ËÎ�ËÓÒË�äº��ã«�i|v�
Ü ¹º�Ë¯«�ÒãÒ�ÏÓÈ�Ò�Ëã
ÓºË�¹ºm¯ËÎ�ËÓÒË��º°��

�È¯°�mËÓÓº®�ÒãÒ��È°�Óº®�°º°�mËÓÓº°�Ò�
Ü �ãÒ�Ëã
ÓºË�� m¯Ë�ÓºË� mãÒ«ÓÒË� ÓÈ� º}¯�ÎÈ��

����°¯Ë���
{�°ºº�mË�°�mÒÒ�°��Ë²ÓÒ�Ë°}ÒäÒ��¯ËºmÈÓÒ«äÒ

pm¯º¹Ë®°}º�º�}º°äÒ�Ë°}º�º�È�ËÓ�°�mÈ�¹¯ÒÓ«�È�}ãÈ°�
°ÒÁÒ}È�Ò«��|�¹º�}È�Ë�º¯Ò«ä�º¹È°Óº°�Ò��°ä��m©	Ë��
cËÏ�ã
�È�©� ¹¯ºmË�ËÓÓº�º� ÈÓÈãÒÏÈ�� °� ��Ë�ºä

¹¯ÒÓ�Ò¹È�äÈ}°ÒäÈã
Óº®�}¯Ò�Ò�Óº°�Ò��¹º}ÈÏ©mÈ�

������º�¹¯º�¯ÈääÓ©Ë�}ºä¹ºÓËÓ�©��¯ÈÏäË�ÈËä©Ë
ÓÈ�}ºä¹
��Ë¯È²�r{v���ºãÎÓ©�ÒäË�
��º°�È�º�Óº
m©°º}ÒË�}È�Ë�º¯ÒÒ�Ü�}ãÈ°°ºm�{�Ò�v���¯ºË}�Ò¯º�
mÈÓÒË� ÒÓ�Ë�¯Ò¯ºmÈÓÓº�º� ¹¯º�¯ÈääÓº�º� ºË°¹Ë�Ë�
ÓÒ«�r{v��ºãÎÓº�º�mË�È�
�°ºº�mË�°�m���Òä��¯Ëº�
mÈÓÒ«ä�ºË°¹Ë�ËÓÒ«�}È�Ë°�mÈ�¹¯º�¯ÈääÓº�º�¹¯º�
��}�È��iÈÓÓ©ä��¯ËºmÈÓÒ«ä��ºãÎÓ©�º�mË�È�
�m°Ë
È°¹Ë}�©�¹¯ºË}�Ò¯ºmÈÓÒ«��|�ÓÈ�m°Ë²�Ë�º�°�È�Ò«²��º�
¯ÈÏ¯Èº�}Ò��Ë²ÓÒ�Ë°}Ò²�°¹Ë�ÒÁÒ}È�Ò®��º�Ë�º�mÈãÒ�
�È�ÒÒ��¹¯ºmË¯}Ë�¹¯ÈmÒã
Óº°�Ò��Ò�mË¯ÒÁÒ}È�ÒÒ�
|�¯Èº�º�Ó©Ë��ÒÓ�Ë�¯È�ÒºÓÓ©Ë�Ò�mË¯ÒÁÒ}È�Ò�

ºÓÓ©Ë�Ò°¹©�ÈÓÒ«�ÓÈ�ÓÈÏËäÓºä�}ºä¹ãË}°Ë�º�¯Èº��
}Ò��ºãÎÓ©�m}ã��È�
�m�°Ë«�äº�ËãÒ¯ºmÈÓÒË�}È}�Óº�
äÒÓÈã
Óº�º�¹ºãË�È���È}�Ò�sbv�m�º�Óº°�º¯ºÓÓÒ²�Ò
°ºmäË°�Ó©²�Ò°¹©�ÈÓÒ«²��È��È}ÎË�¹¯ºmË¯}��¹¯ÈmÒã
�
Óº°�Ò�mÏÈÒäº�Ë®°�mÒ«�°�̄ ËÈã
Ó©äÒ��ÈÓÓ©äÒ�ÓÈ�º��
Óº°�º¯ºÓÓÒ²�Ò�°ºmäË°�Ó©²��Ë°�È²��|°ººË�mÓÒäÈ�
ÓÒË�°ãË��Ë��º¯È�Ò�
�ÓÈ�º�¯Èº�}��mÏÈÒäº�Ë®°�mÒ«
�|�Ò�°Ò°�ËäÓ©²�Á�Ó}�Ò®�m�sbv��äº�ËãÒ¯���Ò²
º�}ÈÏ©��Ë²�ÒãÒ�ÒÓ©²�¹¯º�¯ÈääÓ©²�}ºä¹ºÓËÓ�ºm�
{�ÏÈ}ã��ËÓÒË�º�äË�Òä����º�¹¯ÒäËÓËÓÒË�Áº¯äÈ�

ãÒÏºmÈÓÓ©²�äË�º�ºm�ÈÓÈãÒÏÈ�sbv�¹¯Ë�°�Èmã«Ë�°«
¹Ë¯°¹Ë}�ÒmÓ©ä� ÓÈ¹¯ÈmãËÓÒËä� Ò°°ãË�ºmÈÓÒ®� ¹¯º�
�Ë°°ºm�mºÏÓÒ}ÓºmËÓÒ«�Ò�̄ È°¹¯º°�¯ÈÓËÓÒ«�sbv�Ò
°¹º°ººm�Ò²�¹¯Ë��¹¯ËÎ�ËÓÒ«�

«¨²¥° ²³° 

�� lÒ}¯ÒÓ� p�k��� �ËãÒ²ºm� {���� |�ËÓÒmÈÓÒË� ¯Ò°}È� ªãËäËÓ�ºm
¹¯º�¯ÈääÓº�º�ºË°¹Ë�ËÓÒ«�}È}�ÁÈ}�º¯��¹¯ÈmãËÓÒ«�ËÏº�
¹È°Óº°�
��Á�Ó}�ÒºÓÒ¯ºmÈÓÒ«��ºã�ºm¯ËäËÓÓ©²�º¯Ò�Èã
�
Ó©²�°�ÈÓ�Ò®����lËÎ��ÓÈ¯��}ºÓÁ��¹º�¹¯ºã���¹¯����� Ò�Ó«Ü
� Ò�ã«����� ������jÓ���¹¯ºã���¹¯����ËÏ���º}ã��l��������

�� lÒ}¯ÒÓ�p�k���¹¯ÈmãËÓÒË�¹¯ºÒÏmº�°�mºä�¹¯º�¯ÈääÓº�äÈ�Ë�
äÈ�Ò�Ë°}º�º�ºË°¹Ë�ËÓÒ«�¹¯Ò�¯ËÈãÒÏÈ�ÒÒ�¹¯ºË}�È�lzv
½kã
ÁÈ�����lËÎ��ÓÈ¯��ÓÈ��Ó��¹¯È}���}ºÓÁ��½�Ëº¯Ò«�È}�Òm�
Ó©²�°Ò°�Ëä�����Ü�� Óº«¯«����� ������jÓ���¹¯ºã���¹¯��
�ËÏ���º}ã��l��������
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zÈ�Ë�º¯Ò«��| |¹¯Ë�ËãËÓÒË�

k z �¯º�¯ÈääÓºË�ºË°¹Ë�ËÓÒË��¹ºm¯ËÎ�ËÓÒË�}º�º¯º�º�äºÎË��¹¯ÒmË°�Ò�}�}È�È°�¯ºÁÒ�Ë°}Òä�¹º°ãË��
°�mÒ«ä��}º��È�ÓÒ}È}ÒË�È�Ë}mÈ�Ó©Ë�°¯Ë�°�mÈ�mäË	È�Ëã
°�mÈ��ÒäË��ÒË°«�m�°Ò°�ËäË��Ò�ÓÒ}È}ºË�m¯Ëä«�
ÓË�º°�È�º�Ó©����º©�ªÁÁË}�ÒmÓº�mäË	È�
°«��ã«�¹¯Ë�º�m¯È�ËÓÒ«�¹º°ãË�°�mÒ®�°º©�Ò«

{ z �¯º�¯ÈääÓºË�ºË°¹Ë�ËÓÒË��¹ºm¯ËÎ�ËÓÒË�}º�º¯º�º�äºÎË��¹¯ÒmË°�Ò�}�}È�È°�¯ºÁÒ�Ë°}Òä�¹º°ãË��
°�mÒ«ä��Óº�m�°Ò°�ËäË�Ë°�
�È�Ë}mÈ�Ó©Ë�°¯Ë�°�mÈ�mäË	È�Ëã
°�mÈ�Ò�ÒäËË�°«��º°�È�º�Óº�m¯ËäËÓÒ��ã«�ªÁ�
ÁË}�ÒmÓº�º�mäË	È�Ëã
°�mÈ�

z �¯º�¯ÈääÓºË�ºË°¹Ë�ËÓÒË��¹ºm¯ËÎ�ËÓÒË�}º�º¯º�º�äºÎË��¹¯ÒmË°�Ò�}�}¯Ò�Ò�Ë°}Òä�¹º°ãË�°�mÒ�
«ä��}º��È�ÓÒ}È}ÒË�È�Ë}mÈ�Ó©Ë�°¯Ë�°�mÈ�mäË	È�Ëã
°�mÈ��ÒäË��ÒË°«�m�°Ò°�ËäË��Ò�ÓÒ}È}ºË�m¯Ëä«�ÓË�
�º°�È�º�Ó©����º©�ªÁÁË}�ÒmÓº�mäË	È�
°«��ã«�¹¯Ë�º�m¯È�ËÓÒ«�¹º°ãË�°�mÒ®�°º©�Ò«

v z i¯��ºË�º¯�ºmºË��|��¹ºm¯ËÎ�ËÓÒË�}º�º¯º�º�äºÎË��¹¯ÒmË°�Ò�}�
Ü }¯Ò�Ò�Ë°}Òä�¹º°ãË�°�mÒ«ä��Ò�m�°Ò°�ËäË�ÒäË��°«�È�Ë}mÈ�Ó©Ë�°¯Ë�°�mÈ�mäË	È�Ëã
°�mÈ��ã«�¹¯Ë�

�º�m¯È�ËÓÒ«�¹º°ãË�°�mÒ®�°º©�Ò«�
Ü ¹º�Ë¯Ë�°Ò°�Ëä©��Ò�m�°Ò°�ËäË�ÒäË��°«�È�Ë}mÈ�Ó©Ë�°¯Ë�°�mÈ�mäË	È�Ëã
°�mÈ��ã«�¹¯Ë�º�m¯È�ËÓÒ«�

¹º°ãË�°�mÒ®�°º©�Ò«�
Ü ÓËm©¹ºãÓËÓÒ��ÏÈ�ÈÓÒ«�¹ºãË�È�
z {°Ë��¯��ºË�ÓÈÏËäÓºË��|��}º�º¯ºË�Á�Ó}�ÒºÓÒ¯�Ë��mäË°�Ë�°�º¯�ºm©ä��|��ãË�Óº®�äÈ�Ë¯ÒÈã
Óº®�

�È°�
��ÒãÒ�}º�º¯ºË�Ò°¹ºã
Ï�Ë�°«��ã«��ËÓË¯È�ÒÒ�º¯�ºmº�º��|

' z {°Ë��¯��ºË�ÓÈÏËäÓºË��|
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¯ËÓÈ���¹¯Ë�ÓÈÏÓÈ�ËÓÓÈ«��ã«�¯ºÓÒ¯ºmÈÓÒ«�äË°��Ò
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ãÒ�Ëã
Óº®��Ë²ÓÒ}Ò��º�º�m¯ËäËÓÒ��È�ÒäËÓÓº��ÒÓ�Ë�
¯È}�ÒmÓÈ«���ÈãËÓÓÈ«�ÈÏÈ��ÈÓÓ©²��°Ë�
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ª}¯ÈÓÓ©Ë�¹�ã
�©�°�ÈãÁÈmÒ�Óº��ÒÁ¯ºmº®�}ãÈmÒÈ�
��¯º®�
{äË°�Ë�°��Ëä�½vÒ¯ËÓÈ��¹º�°ºm¯ËäËÓÓ©ä�¹ºÓ«�

�Ò«ä�©ãÈ�ÏÈ}¯©�º®�°Ò°�Ëäº®�m��ºä�°ä©°ãË����º
�º°��¹�}�½°mºË®��ÈÏË��ÈÓÓ©²�¹º��Ë¯ÎÒmÈã°«��ºã
�
}º��ã«��Ï}º�º�}¯��È�°¹Ë�ÒÈã
Óº�º��ËÓÓ©²�º¹Ë¯È�
�º¯ºm��m��º�m¯Ëä«�}È}��º°��¹È�}���ÎÒä�ÈÏÈä��ÈÓ�
Ó©²�ÓË�©ãº�mºm°Ë��v�¹º«mãËÓÒËä�jÓ�Ë¯ÓË�È�½vÒ�
¯ËÓÈ��°�ÈãÈ�ªmºã��ÒºÓÒ¯ºmÈ�
�m�°�º¯ºÓ��ºã
	Ë®
º�}¯©�º°�Ò���º��º�}¯©�º°�
��°Ò°�Ëä©�¹ºÓÒäÈË��
°«�ËË�º�Ë�º°��¹Óº°�
�
|�ÓÈ}º� m� ÓÈ°�º«�ËË� m¯Ëä«� �¯ÈÓ°Áº¯äÈ�Ò«

vl|�ÒÏ�ÏÈ}¯©�º®�°Ò°�Ëä©�m�º�}¯©�����º°��¹ÓÈ
�ºã
}º� ¯ÈÏ¯Èº��Ò}Èä� ÒãÒ� ª}°¹ã�È�È�ÒºÓÓÒ}Èä
��ºã
}º�mãÈ�Ëã
�Èä��vl|��}º�º¯©Ë�m�ª�ºä�°ä©°ãË
«mã«��°«� äºÓº¹ºãÒ°�ÈäÒ�� �È}� }È}� ª�º�� ¹¯º�Ë°°
�¯Ë�Ë��°Ë¯
ËÏÓ©²��°ÒãÒ®���È}ºË�¹ºãºÎËÓÒË�äºÎ�
Óº�°�Ò�È�
�¹Ë¯ËÎÒ�}ºä�ÏÈ}¯©�º�º�°�È��°È�vl|�

sË°}ºã
}º�ãË��ÓÈÏÈ��m�j���©ãÒ�ÓÈ�È�©�¯Èº�
�©� m� ºãÈ°�Ò� º�}¯©�©²� °Ò°�Ëä� º°ã�ÎÒmÈÓÒ«� Ò
¯ÈÏ¯Èº�ÈÓ©�¹¯ÒÓ�Ò¹©�¹¯ÒäËÓËÓÒ«�ªãËäËÓ�ºm�Ë°�
�Ë°�mËÓÓº�º�«Ï©}È�m��ËãºmË}º�äÈ	ÒÓÓºä�º�ËÓÒÒ�
¹ºÏmºã«��ÒË�¹¯ÒmãË�
�}�°Ò°�ËäË�ºã
	ÒË�äÈ°°©
}ãÒËÓ�ºm��}º�º¯©Ë�ÓË�¹¯º²º�ÒãÒ�°¹Ë�ÒÈã
Óº�º�º��
�ËÓÒ«�>����@�

v�¯�}��¯È�vl|�¹º}ÈÏÈÓÈ�ÓÈ�¯Ò°�Ó}Ë��zãÒËÓ��
ÓË�mãÈ�Ë��Ò®�°¹Ë�ÒÈã
Ó©ä�«Ï©}ºä�ÏÈ¹¯º°ºm��º�
¯È�ÈË�°«�}�°Ò°�ËäË�ÓÈ�Ë°�Ë°�mËÓÓºä�«Ï©}Ë���Ë¯Ë�
²º°��}ºä¹
��Ë¯ºä�vl|����Ë�¯ÈÏäË�ËÓÈ�ÈÏÈ��ÈÓ�
Ó©²�� �°�ÈÓÈmãÒmÈË�°«� }ºä¹
��Ë¯�� m©¹ºãÓ«��Ò®
Á�Ó}�ÒÒ� äº��ã«� ÒÓ�ËããË}��Èã
Óº�º� ÒÓ�Ë¯ÁË®°È
�ljj����ºã��Òm�m©Ïºm�}ãÒËÓ�È��ljj�m©�Ëã«Ë�
ÒÏ�Ë°�Ë°�mËÓÓº�º�«Ï©}È�°ä©°ã�º¯È�ËÓÒ«��ÓÈ¹¯Ò�
äË¯��¹º�}ã��Ëm©ä�°ãºmÈä��Ò�¹º�°}ÈÏ©mÈË��}ãÒËÓ���
��º�ÒäËÓÓº�ºÓ��ºãÎËÓ�¹Ë¯Ë�È�
�m�°�º¯ºÓ��²º°��}ºä�
¹
��Ë¯È���¯Ò�ª�ºä�ljj�¹¯Ë�ãÈ�ÈË��}ãÒËÓ���¹º
mºÏäºÎÓº°�Ò�¹Ë¯Ë�È�
�ÏÈ�º�ÒÓ�¯ÈÏ�m°Ë�ÓËº²º�Ò�
ä©Ë��ã«�ºÁº¯äãËÓÒ«�°�Ëã}Ò�°mË�ËÓÒ«���ºã��Òm�Ò²�
ljj�Áº¯äÈãÒÏ�Ë��Ò²�m�°ºº�mË�°�mÒÒ�°��¯ËºmÈ�
ÓÒ«äÒ�²º°��}ºä¹
��Ë¯È�Ò�̄ È°¹ºãÈ�ÈË��m�ÓËº²º�Ò�
äºä�¹º¯«�}Ë���È}º®�Èã�º¯Ò�ä�¹ºÏmºã«Ë���º°�Ò�

°ãË����Ò²�¯ËÏ�ã
�È�ºm�

z ºË°¹Ë�ÒmÈË�°«��º°��¹�}��°ã��Èä�vl|�äÈ°°Èä
ÓËº��ËÓÓ©²�}ãÒËÓ�ºm�m�°¯Ë�Ë�jÓ�Ë¯ÓË���äÒÓ�«
È�ËÓ�ºm�º¹Ë¯È�º¯ºm� ��ËãËÁºÓÒ°�ºm�� �Ò°¹Ë��Ë�
¯ºm�ÒãÒ�}È°°Ò¯ºm��

z ÓË��¯Ë�Ë�°«�ÓÒ}È}º�º�mäË	È�Ëã
°�mÈ�m�¹¯º�¯Èä�
ä©�²º°��}ºä¹
��Ë¯È�

|°�Î�ËÓÈ�¹¯ºãËäÈ��º°��¹È�	Ò¯º}Ò²�äÈ°°�ÓÈ°ËãËÓÒ«�}�ÒÓÁº¯äÈ�ÒÒ��{mË�ËÓº�¹ºÓ«�ÒË
½º�}¯©�©Ë�°Ò°�Ëä©�äÈ°°ºmº�º�º°ã�ÎÒmÈÓÒ«��Ò�¯È°°äº�¯ËÓº�¹¯ÒäËÓËÓÒË��Ë²Óºãº�ÒÒ
¯È°¹ºÏÓÈmÈÓÒ«�¯Ë�Ò��ã«�º¯�ÈÓÒÏÈ�ÒÒ��ºãº°ºmº�º�ÒÓ�Ë¯ÁË®°È�ÒÓÁº¯äÈ�ÒºÓÓ©²�°Ò°�Ëä�
|¹Ò°ÈÓÈ��Ë®°�m���È«�°Ò°�ËäÈ�°��ËãËÁºÓÓ©ä��º°��¹ºä�}�ÈÏÈä��ÈÓÓ©²�

ÐÎÁËÅÌÍÎ�ÎÐÈÅÍÒÈÐÎÂÀÍÍÛÅ�ÑÈÑÒÅÌÛ�ÓÏÐÀÂËÅÍÈß¯
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z äÒÓÒäÒÏÒ¯�Ë�°«�}ºãÒ�Ë°�mº�¹Ë¯Ë}ã��ËÓÒ®�½���
�È��Ò�½º¯È�Óº��m�°¯Ë�Ë�jÓ�Ë¯ÓË���{��È°�Óºä
°ã��ÈË��º°�Ò�ÈË�°«�º�Óº�º¯È�ËÓÒË�º��}ãÒËÓ�È
}�ÈÏË��ÈÓÓ©²�²º°��}ºä¹
��Ë¯È��|Óº�¹º¯ºÎ�ÈË�
Q�º¯È�ËÓÒ®�º��ljj�}�ÈÏË��ÈÓÓ©²��}º�º¯©Ë
m©¹ºãÓ«��°«�°�m©°º}º®�°}º¯º°�
��Ò�ÓË�ÏÈäË��
ã«���¹¯º�Ë°°�ÏÈ}ã��ËÓÒ«�°�Ëã}Ò�
|�äË�Òä�Ë�Ë��mË�¹¯ÒÓ�Ò¹ÒÈã
Ó©Ë�º°ºËÓÓº�

°�Ò�º�}¯©�©²�vl|��¹ºã��Òm	Ò²�¯ÈÏmÒ�ÒË�m�¯Èº�
�È²�j���
Ü äÈ}°ÒäÒÏÈ�Ò«� �º²º�ºm� º�� Á�Ó}�ÒºÓÒ¯ºmÈÓÒ«
vl|���Ë²Óºãº�Ò«�0$;��

Ü ¹¯ÒäËÓËÓÒË��Ë²Óºãº�ÒÒ�¯È°¹ºÏÓÈmÈÓÒ«�¯Ë�Ò�
�Ë²Óºãº�Ò«�0$;�ÓÈ�ÈãÈ�¹¯ÒäËÓ«�
°«�m�°�¯ÈÓÈ²

~È¹È�È�Ë�Ë�m������²��º�È²��Óº��º�ÓÈ°�º«�Ë�º�m¯Ë�
äËÓÒ�¹¯È}�Ò�Ë°}Ò�ÓË�¹¯ÒäËÓ«Ë�°«� m�cº°°ÒÒ��pË
}ºä¹ºÓËÓ�©�
z º¹�ÒäÈã
ÓºË��¹¯ÈmãËÓÒË��ËÓÈäÒ�Ò��È¯ÒÁÈäÒ�
z �¹¯ÈmãËÓÒË�äÈ¯	¯��ÒÏÈ�ÒË®��ºmÈ¯ºm�Ò��°ã���
z °mË¯²¯ºÓÒ¯ºmÈÓÒË�
{� ÓÈÒºãËË� ¯ÈÏmÒ�º®� Áº¯äË� ª�Ò� }ºä¹ºÓËÓ�©

�Ë²Óºãº�ÒÒ�0$;�¹ºã��ÒãÒ�mº¹ãº�ËÓÒË�m�ÒÏÓË°Ë
ÈmÒÈ¹Ë¯ËmºÏº}�>�Ü�@�
|�ÓÈ}º��²º�«��Ë²Óºãº�Ò«�0$;�Ò�²È¯È}�Ë¯ÓÈ��ã«

vl|�Óºmº�º�¹º}ºãËÓÒ«��ºÓÈ�ÓË�m¹ºãÓË�m¹Ò°©mÈ�
Ë�°«� m� ¹ºÓ«�ÒË� ½º�}¯©�©Ë�� °Ò°�Ëä©� Ò� ¹ºª�ºä�
¹º�¯ºÓº�ÓË�¯È°°äÈ�¯ÒmÈË�°«�m�ÓÈ°�º«�Ë®�°�È�
Ë�
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�ºÎÈã�®��°Èä©ä�Óºm©ä��º¯Ò�ÒÓÈã
Ó©ä�Ò�¹Ë¯�
°¹Ë}�ÒmÓ©ä�°�Èãº�¹¯ÒäËÓËÓÒË�m�vl|��Ë²Óºãº�ÒÒ
¯È°¹ºÏÓÈmÈÓÒ«�¯Ë�Ò�>�@��sÈ�°Ë�º�Ó«�ºÓÈ�¹¯Ë�°�Èm�
ã«Ë��°ºº®�ÓÈÒºãËË�Ë°�Ë°�mËÓÓ©®�Ò�äÓº�ººË�È��
�Ò®�¹��
�¯ÈÏmÒ�Ò«�vl|��Óº�º�Óºm¯ËäËÓÓº�ª�º�º��
ÓÈ�ÒÏ�°Èä©²�°ãºÎÓ©²�¹¯ºãËä�m�ºãÈ°�Ò��ËãºmË�
}º�äÈ	ÒÓÓº�º�ÒÓ�Ë¯ÁË®°È��cÈ°¹ºÏÓÈmÈÓÒË�̄ Ë�Ò�Ü
ª�º�}ã���}�äÈ}°ÒäÈã
Óº®�º�}¯©�º°�Ò�vl|��Òº
ºÓº��º°��¹Óº�¹¯È}�Ò�Ë°}Ò�m°Ëä��{�º�ãÒ�ÒË�º���¹º�
ä«Ó��º�º�Èã�º¯Ò�äÈ��°ä��¯Ò°�Óº}����Ë²Óºãº�Ò«�¯È°�
¹ºÏÓÈmÈÓÒ«�̄ Ë�Ò�ÓË��¯Ë�Ë��ÓÈãÒ�Ò«���}ãÒËÓ�È�¹º�
¯�}º®�ÓÒ}È}º�º�}ºä¹
��Ë¯È��È�ljj��º¹ºãÓ«Ë�°«
¹¯º�¯Èääº®�¯È°¹ºÏÓÈmÈÓÒ«�¯Ë�Ò���Ë²Óºãº�Ò«�¯È°�
¹ºÏÓÈmÈÓÒ«�¯Ë�Ò��°�º�Óº®�°�º¯ºÓ©��¯Èº�ÈË��m�ÒÓ�
�Ë¯Ë°È²�}ãÒËÓ�ºm���¹¯º�È«��ã«�ÓÒ²��º°��¹�}�ÒÓ�
Áº¯äÈ�ÒÒ��°��¯��º®�Ü�m�ÒÓ�Ë¯Ë°È²�ÁÒ¯ä�¹¯ºmÈ®�
�Ë¯ºm� �°ã��� Ò� �ºmÈ¯ºm�� ¹ºÏmºã««� Òä� °º}¯È�È�


�Ò°ãËÓÓº°�
��ËãËÁºÓÒ°�ºm��º¹Ë¯È�º¯ºm�Ò��Ò°¹Ë��
�Ë¯ºm��ÏÈÓ«�©²�º°ã�ÎÒmÈÓÒËä�}ãÒËÓ�ºm��Ò�ª�Òä
�mËãÒ�ÒmÈ�
��º²º�Óº°�
�°mºË�º�ÒÏÓË°È�
|ãÈ°�Ò�¹¯ÒäËÓËÓÒ«�º�}¯©�©²�vl|�°�¯È°¹º�

ÏÓÈmÈÓÒËä�̄ Ë�Ò�ÓÈ°�ºã
}º�º	Ò¯Ó©�Ò�̄ ÈÏÓºº¯ÈÏ�
Ó©����º�¹º�¯ºÓº�¹Ë¯Ë�Ò°ã«�
�Ò²�ÓË��ÓËº²º�Ò�
äº°�Ò���}¯�¹ÓËÓÓº�äºÎÓº��}ÈÏÈ�
�ÓÈ�°ãË����ÒË
¹¯ÒäËÓËÓÒ«�
Ü m°ËmºÏäºÎÓ©Ë�°¹¯Èmº�Ó©Ë�°Ò°�Ëä©�
Ü °Ò°�Ëä©�ÏÈ}ÈÏÈ�Ò�¯ºÓÒ¯ºmÈÓÒ«��°ã���Ò��ºmÈ�
¯ºm�

Ü ª}°¹Ë¯�Ó©Ë�°Ò°�Ëä©�
Ü �¹¯ÈmãËÓÒË�äË²ÈÓÒÏäÈäÒ��È�¯Ë�È�ÈäÒ�Ò��Ë²Óº�
ãº�Ò�Ë°}ÒäÒ�¹¯º�Ë°°ÈäÒ�

Ü ¹ºäº�
�ã��«ä�°�ÓÈ¯�	ËÓÒ«äÒ�Ï¯ËÓÒ«�Ò��mÒ�È�
�Ëã
Ó©²�Á�Ó}�Ò®�¯�}�
{°Ë�ÒÏmË°�Ó©Ë�Èã�º¯Ò�ä©�¯È°¹ºÏÓÈmÈÓÒ«�¯Ë�Ò

¯Èº�È��� ÓÈ� ÈÏË� °ãºmÈ¯Ë®�� m©�Ëã««� º��Ëã
Ó©Ë
°ãºmÈ�m�¯Ë�Ëmºä�°Ò�ÓÈãË�Ò�¹¯Ëº¯ÈÏ�«�Ò²�m��Ë}°��
vÒ°�Ëä©�°�¯È°¹ºÏÓÈmÈÓÒËä�¯Ë�Ò�¹º�¯ÈÏ�Ëã«��°«
ÓÈ��Ò}�º¯ºÏÈmÒ°Òä©Ë�Ò��Ò}�º¯ºÓËÏÈmÒ°Òä©Ë���Ë¯�
m©Ë�ÓÈ°�¯ÈÒmÈ��°«�ÓÈ�º¹¯Ë�ËãËÓÓ©®��ºãº°�Ò�äº���
ÒäË�
�°ãºmÈ¯Ò�º�Ëäºä�m�ÓË°}ºã
}º��Ë°«�}ºm��©�
°«��°ãºm��}º�º¯©Ë�̄ È°¹ºÏÓÈ��°«�¹¯Ò�°ãÒ�Óºä�¹¯º�
ÒÏÓº	ËÓÒÒ��{�º¯©Ë��ÓÈ¹¯º�Òm��ÓÈ°�¯ÈÒmÈ��°«�ÓÈ
¯ÈÏãÒ�ÓºË� ¹¯ºÒÏÓº	ËÓÒË� Ò� °¹º°ºÓ©� °º�Ë¯ÎÈ�

äÓº�º�äËÓ
	ËË�}ºãÒ�Ë°�mº�°ãºm��º�ÓÈ}º�¹¯Ò�ºã
�
	Ëä�¯ÈÏÓºº¯ÈÏÒÒ��ËäÈ�Ò}Ò��|ÓÒ�mº°¹¯ºÒÏmº�«�
º¯ÈÏ�©�̄ Ë�Ò�°º�ËÓ�Ò��ÈÎË��©°«��Óº°Ò�ËãË®�«Ï©}È�
vÒ°�Ëä©� ÒäËÓÓº� �È}º�º� �Ò¹È� ¹¯Ò�º�Ó©� �ã«� º��
}¯©�©²�vl|�
{°Ë�}ºä¹ÈÓÒÒ�¹ºã
Ï���°«�¹¯ÒäË¯Óº�º�ÒÓÈ}º�

mº®�ÈÏºmº®�äË�º�Ò}º®��º°ÓºmÈÓÓº®�ÓÈ�m©¹ºãÓ«Ë�
äº®�m��Ë�©¯Ë�ª�È¹È�¹¯º�Ë��¯Ë�
z ¹¯Ë�¹¯º�Ë°°º¯�m©¹ºãÓ«Ë��¹¯Ë�mÈ¯Ò�Ëã
Ó���º�
¯Èº�}��°Ò�ÓÈãÈ�Ü�Èm�ºäÈ�Ò�Ë°}���̄ Ë��ãÒ¯ºm}�
�°ÒãËÓÒ«��¹º�ÈmãËÓÒË�ª²È�Ò�¹º°�º¯ºÓÓÒ²�	��
äºm��ºÓÈ¯�ÎËÓÒË�ÓÈ�ÈãÈ�Ò�}ºÓ�È�¯Ë�Ò��ºÓÈ�
¯�ÎËÓÒË�ÒÓ�ºÓÈ�ÒÒ�}ºÓ�È�Á¯ÈÏ©�Ü�Ò�m�¯ËÏ�ã
�
�È�Ë�ÓÈ�°ãË����Ò®�ª�È¹�¹Ë¯Ë�ÈË��°Ò�ÓÈã�m©°º�
}º�º�}È�Ë°�mÈ�

z ª}°�¯È}�º¯�m©¹ºãÓ«Ë���È°�º�Ó©®�ÈÓÈãÒÏ�°Ò��
ÓÈãÈ��È}�°�Ò�Ë°}º�ÁºÓË�Ò�Ë°}Ò®�¹º�º}�¯ÈÏÒ�
mÈË�°«�ÓÈ�}º¯º�}ÒË�}È�¯©��mË}�º¯©��¹¯º�ºãÎÒ�
�Ëã
Óº°�
��¹¯ÒäË¯Óº����ä°�

z }ºä¹È¯È�º¯�°¯ÈmÓÒmÈË��}ÈÎ�©®�}È�¯��mË}�º¯��°
ÒäË��ÒäÒ°«� ÁºÓË�Ò�Ë°}ÒäÒ� º¯ÈÏ�ÈäÒ�� �ã«
}ÈÎ�º®�¹È¯©�m©�Ò°ã«Ë�°«�Á�Ó}�Ò«�¹¯Èm�º¹º�
�ºÒ«�

z ÒÓ�Ë¯¹¯Ë�È�º¯� ¯Ë	ÈË�� ÏÈ�È��� �ÒÓÈäÒ�Ë°}º�º
¹¯º�¯ÈääÒ¯ºmÈÓÒ«� °� �Ëã
�� ÓÈ®�Ò� ÓÈÒã��	ËË
¯ÈÏÒËÓÒË�¹ºã��ËÓÓº�º� º�� }ºä¹È¯È�º¯È� ÈãÁÈ�
mÒ�Óº�º�¹º�º}È�ÓÈ�°ãºmÈ�Ò�Á¯ÈÏ©��m�ÏÈmÒ°Òäº�
°�Ò�º��º�ËäÈ�°ãºmÈ¯«�Ò��Ë®°�m���Ò²�°ÒÓ�È}�
°Ò�Ë°}Ò²�¹¯ÈmÒã�¹¯ÒäËÓ«Ë�°«��È�ÒãÒ�ÒÓÈ«�°�¯È�
�Ë�Ò«�¹ºÒ°}È�

v�¯�}��¯È�vl|�°�Ò°¹ºã	ÏºmÈÓÒËä�ªãËäËÓ�ºm
Ë°�Ë°�mËÓÓº�º�«Ï©}È
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�È�Ë�¯È°¹ºÏÓÈmÈÓÒ«�¯Ë�Ò�m©�ÈË�°«�¹º�
�º}�°ãºm�Ò�¹¯Ë�ãºÎËÓÒ®�� �º©�ÓË}º�º¯ºË�¹¯Òãº�
ÎËÓÒË�äº�ãº�mº°¹ºã
ÏºmÈ�
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�
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�ãÈmÓ©Ë�º�ãÒ�Ò�Ëã
Ó©Ë�º°ºËÓÓº°�Ò��È}Ò²�°Ò°�
�Ëä�º°ã�ÎÒmÈÓÒ«��°Ë¯
ËÏÓº�mãÒ«��ÒË�ÓÈ�¹¯º�Ë°°
¹¯ºË}�Ò¯ºmÈÓÒ«��ÏÈ}ã��È��°«�m�º¯ÒËÓ�È�ÒÒ�º��
}¯©�©²� °Ò°�Ëä� ÓÈ� ÓËº��ËÓÓ©²� ¹ºã
ÏºmÈ�ËãË®� °
°Èä©ä�	Ò¯º}Òä�°¹Ë}�¯ºä�mÈ¯ÒÈÓ�ºm�Ò²�¹ºmË�Ë�
ÓÒ«�Ò�¹¯ÒäËÓËÓÒË��ËãËÁºÓºm�m�}È�Ë°�mË�°¯Ë�°�mÈ
º�ËÓÒ«�äËÎ���ÓÒäÒ�Ò�°Ò°�Ëäº®�
�¯º�Ë°°� ¹¯ºË}�Ò¯ºmÈÓÒ«� }ºÓ}¯Ë�Óº�º� ¹¯Òãº�

ÎËÓÒ«��m�}º�º¯ºä�¹¯Ë�¹ºãÈ�ÈË�°«�Èm�ºäÈ�Ò�Ë°}ºË
¯È°¹ºÏÓÈmÈÓÒË�¯Ë�Ò��°º°�ºÒ��ÒÏ�ª�È¹ºm�
z ÒÏ��ËÓÒ«�º�Ë}�È�Ò�¹º°�ÈÓºm}Ò�ÏÈ�È�Ò�
z ¹¯ºË}�Ò¯ºmÈÓÒ«�¹¯ÒãºÎËÓÒ«�
z ¯ËÈãÒÏÈ�ÒÒ�¹¯ºË}�È�
z �Ë°�Ò¯ºmÈÓÒ«�Ò�ÓÈ°�¯º®}Ò�
sÈ�¹Ë¯mºä�ª�È¹Ë�m©«mã«��°«��ËãÒ�¹¯ºË}�È��ÒÏ��

�ÈË�°«��Ë²Óºãº�Ò«��º°ãË��Ë�°«�°��Ë°�m���È«��Ë²�
ÓÒ�Ë°}È«�ÈÏÈ�
zÈ}�¹¯ÈmÒãº��ÏÈ}ÈÏ�Ò}�¹¯ºË}�È�ÒäËË��°mº��ÈÏ�

�ÈÓÓ©²�Ò�º¹Ë¯È�º¯ºm��}º�º¯©Ë�¹¯ÒÓÒäÈ���ÏmºÓ}Ò
}ãÒËÓ�ºm��º¯È�È��°«�m�ÈÏ���ÈÓÓ©²�ÏÈ�ÒÓÁº¯äÈ�
�ÒË®�Ò�º�mË�È���}ãÒËÓ����È}ÎË�¹º��ËãËÁºÓ���{º
äÓº�Ò²�°ã��È«²��È}È«�°Ò°�ËäÈ�º°ã�ÎÒmÈÓÒ«��ÎË
©mÈË��ºº¯��ºmÈÓÈ��ËÓ�¯ÈäÒ�º°ã�ÎÒmÈÓÒ«�m©�
Ïºmºm��&DOO�&HQWHU��&RQWDFW�&HQWHU��Ü�¹¯º�¯ÈääÓº�
È¹¹È¯È�Ó©äÒ�}ºä¹ãË}°ÈäÒ��Èm�ºäÈ�ÒÏÒ¯���ÒäÒ
¹¯º�Ë°°�¹¯ÒËäÈ�Ò�º¯Èº�}Ò�m©Ïºmºm�>�@��&DOO��ËÓ�
�¯©�m}ã��È���m�°Ë«��}È}�¹¯ÈmÒãº��ÒÓ�Ë¯È}�ÒmÓ��
°Ò°�Ëä���ºãº°ºm©²�º�mË�ºm�,95��,QWHUDFWLYH�9RLFH
5HVSRQVH���¹ºÏmºã«�����Èm�ºäÈ�ÒÏÒ¯ºmÈ�
�m©�È�
���ÓË}º�º¯©²�°¹¯Èmº}�ËÏ�º¯È�ËÓÒ«�}�º¹Ë¯È�º¯��
iã«�ª�º�º�°Ò°�ËäÈ�,95�ÏÈ�Ò�©mÈË��äËÓ��Ò�¹¯Ë�ãÈ�
�ÈË��m©¯È�
�Ó�ÎÓ©®�¹�Ó}��¹��Ëä�ÓÈÎÈ�Ò«�°ºº��
mË�°�m���Ë®�}ãÈmÒ	Ò�ÓÈ�}ãÈmÒÈ��¯Ë� �ºÓÈã
Óº�º
�ËãËÁºÓÈ��kºÓËÓ�©� °� �ËãËÁºÓÓ©äÒ� È¹¹È¯È�ÈäÒ
ËÏ� �ºÓÈã
Óº�º�ÓÈº¯È�ÓË�äº���� mº°¹ºã
ÏºmÈ�
°«
ª�º®�mºÏäºÎÓº°�
��
|�äË�Òä�� ��º� m� ÓÈ	Ë®� °�¯ÈÓË� �� ºã
	ÒÓ°�mÈ

°�È�ÒºÓÈ¯Ó©²��ËãËÁºÓÓ©²�È¹¹È¯È�ºm�¹º}È�ÓË��º¹�
�ÒÒ��ºÓÈã
Óº�º�ÓÈº¯È�Ò��°ãË�ºmÈ�Ëã
Óº��ºÓÒ�ÓË
�º�«�°«��ã«�°Èäºº°ã�ÎÒmÈÓÒ«�m�,95�°Ò°�ËäÈ²�
sÈ�ª�È¹Ë�º°ãË�ºmÈÓÒ«�º�Ë}�È�¯È°°�Ò�©mÈË�°«

ÓËº²º�ÒäºË��Ò°ãº�¹º¯�ºm���¯Ë�ËäÈ«�¹¯ºÒÏmº�Ò�
�Ëã
Óº°�
�º¯ÈÈ�©mÈ��Ë�º�}ºä¹ãË}°È��°¯º}�º}��
¹ÈËäº°�Ò�ÒÓmË°�Ò�Ò®��°º°�Èmã«Ë�°«�ÒÏÓË°�¹ãÈÓ�
p°ãÒ���ÏÈ}ÈÏ�Ò}È��ÎË�Ë°�
�,95�°Ò°�ËäÈ���º��ºÈm�

ãËÓÒË�¯È°¹ºÏÓÈmÈÓÒ«�¯Ë�Ò�ÓË�¹º�¯Ë�Ë��Óºm©²�ÏÈ�
�¯È��ÓÈ��ººº¯��ºmÈÓÒË�°��Ë°�m���Ò²�,95�¹º¯�
�ºm��|�ÓÈ}º�äºÎË��¹º�¯ËºmÈ�
°«��mËãÒ�ËÓÒË��Ò°�
ãÈ�¹º¯�ºm���º��È�°ºº�mË�°�m���ÒË�ÏÈ�¯È�©��ºãÎÓ©
©�
�m}ã��ËÓ©�m�¯È°�Ë��
�º� º�ËÓ}Èä� ÏÈ¹È�Ó©²� Ò°�º�ÓÒ}ºm� °�ºÒäº°�


º°ã�ÎÒmÈÓÒ«�ÏmºÓ}ºm�°�¹ºäº�
��,95�ÓÈ�¹º¯«�º}
äËÓ
	Ë�� �Ëä� °�ºÒäº°�
� º°ã�ÎÒmÈÓÒ«� ÏmºÓ}ºm
º¹Ë¯È�º¯ÈäÒ�� �¯È}�Ò�Ë°}Ò� �º� ÎË� °ºº�Óº	ËÓÒË
ÒäËË��äË°�º��ã«�¹º¯�ºm�°�mºÏäºÎÓº°�
��̄ È°¹ºÏÓÈ�
mÈÓÒ«�¯Ë�Ò���ºª�ºä���ÈÎË�¹¯Ò��º°�È�º�Óº�ºã
�
	º®� °�ºÒäº°�Ò� ¯ÈÏ¯Èº�}Ò� ¹¯ºË}�È� ÒÓmË°�Ò�ÒÒ
º}�¹È��°«�ÏÈ�°¯º}�º��	Ë°�Ò�äË°«�Ëm��º��º�È��{�ÓÈ�
	Ò²��°ãºmÒ«²�°ºº�Óº	ËÓÒË�äËÎ���°�ºÒäº°�
��º�
°ã�ÎÒmÈÓÒ«�ÏmºÓ}ºm�ã��
äÒ�Ò�Èm�ºäÈ�ºä���Ë��ÓË
�È}Òä� m¹Ë�È�ã«��Òä� ¹º� ¹¯Ò�ÒÓË� ÏÓÈ�Ò�Ëã
Óº
äËÓ
	Ò²�ÏÈ�¯È��ÓÈ�º¹ãÈ���¯Èº�©�º¹Ë¯È�º¯ºm��º��
ÓÈ}º�Ò�¯ÈÏ¯Èº�}È�¹¯ºË}�È��Ò� ª}°¹ã�È�È�ÒºÓÓ©Ë
¯È°²º�©�ÓÈ�¹º��Ë¯Î}��¯Èº�©�ºº¯��ºmÈÓÒ«��ºÎË
ÏÓÈ�Ò�Ëã
Óº�äËÓ
	Ë���Ëä�ÓÈ�~È¹È�Ë��Ò�¹º�ÓÈ	Òä
º�ËÓ}Èä�ÒÓmË°�Ò�ÒÒ�m�¹¯ºË}�©�°�¯È°¹ºÏÓÈmÈÓÒËä
¯Ë�Ò������º}�¹È�
°«��º°�È�º�Óº�©°�¯º�
sÈ�ª�ºä�ÎË�ª�È¹Ë�°ãË��Ë��°º°�ÈmÒ�
�¹¯Ë�°�ÈmãË�

ÓÒË�º�}ãÒËÓ�È²��}�º���Ë��ÏmºÓÒ�
�m�°Ò°�Ëä��Ò�}È}
ºÓÒ������¯ËÈ�Ò¯ºmÈ�
�ÓÈ�¹¯ÒäËÓËÓÒË��ºãº°ºmº®
�Ë²Óºãº�ÒÒ�� w�º� ÓËº²º�Òäº� �ã«� ¹º°ãË����Ë�º
¹¯ºË}�Ò¯ºmÈÓÒ«�¹ºã
ÏºmÈ�Ëã
°}º�º�ÒÓ�Ë¯ÁË®°È��²º�
�«�m¹ºãÓË�mºÏäºÎÓº����º�¹º�äË¯Ë��Èã
ÓË®	Ë�º�ÏÓÈ�
}ºä°�mÈ�°�ÏÈ�È�Ë®�¹¯Ë�°�ÈmãËÓÒË�º�}ãÒËÓ�È²�äºÎË�
�¯ÈÓ°Áº¯äÒ¯ºmÈ�
°«��vãË��Ë���È}ÎË�°º°�ÈmÒ�
�¹¯Ë��
°�ÈmãËÓÒË�º�ÒäÒ�ÎË�ÁÒ¯ä©���ã«�}º�º¯º®�¯ÈÏ¯È�
È�©mÈË�°«�¹¯ºË}���w�º�äºÎË��¹º�¯ËºmÈ�
°«��ÓÈ�
¹¯ÒäË¯���ã«�̄ Ë	ËÓÒ«�mº¹¯º°È�}È}º®�Ó�ÎËÓ��Ò}�º¯
�ã«�¹¯Ë�°�ÈmãËÓÒ«�¹ºã
ÏºmÈ�Ëã��°Ò°�Ëä©�ÓÈÒº�
ãËË�È�Ë}mÈ�Ó©ä�¯ªÓ���ÁÒ¯ä©�°¹º°ººä�
cËÏ�ã
�È��¹Ë¯mº�º�ª�È¹È�Ü�°º�ãÈ°ºmÈÓÓ©®�ºËÒ�

äÒ�°�º¯ºÓÈäÒ��ÏÈ}ÈÏ�Ò}ºä�Ò�̄ ÈÏ¯Èº��Ò}ºä���ãÈÓ
¹¯ºË}�È�
w�È¹� ¹¯ºË}�Ò¯ºmÈÓÒ«� ¹¯ÒãºÎËÓÒ«�� ¹ºÎÈã�®�

°Èä©®�mÈÎÓ©®��¹º°}ºã
}��Ï�Ë°
�ÁÈ}�Ò�Ë°}Ò�¯ÈÏ�
¯ÈÈ�©mÈË�°«��Ë²Óºãº�Ò�Ë°}Ò®�¹¯º�Ë°°��tº¯º	º
°¹¯ºË}�Ò¯ºmÈÓÓÈ«� �Ë²Óºãº�Ò«� ¹ºÏmºã«Ë�� �º°�Ò�

m¹ºãÓË���ºmãË�mº¯Ò�Ëã
Ó©²�¯ËÏ�ã
�È�ºm��ÈÎË�¹¯Ò
º	Ò}È²� m� ¯È°¹ºÏÓÈmÈÓÒÒ�� }º�º¯©Ë� ÓËÒÏËÎÓ©
}È}�m°ãË�°�mÒË�ÓË�º°�È�º�Óº�º�}È�Ë°�mÈ��ËãËÁºÓ�
Óº®�°m«ÏÒ���È}�Ò�¹º�¹¯Ò�ÒÓË�º°ºËÓÓº°�Ë®�¯Ë�Ò
¹ºã
ÏºmÈ�ËãË®�
sÈ�ª�È¹Ë�¹¯ºË}�Ò¯ºmÈÓÒ«�

Ü ¹Ò	��°«�°�ËÓÈ¯ÒÒ�º¯Èº�}Ò�m°Ë²��Ò¹ºm�m©Ïº�
mºm�

Ü º¹¯Ë�Ëã«Ë�°«�°¹Ò°º}��¯ÈääÈ�Ò}�
Ü °º°�Èmã«Ë�°«�°¹Ë�ÒÁÒ}È�Ò«�¹¯ºä¹�ºm���Ë}°�ºm�
¹¯ºÒÏÓº°Òä©²�°Ò°�Ëäº®��Ò�ÓÈäË�ÈË�°«�Ò²�°º�
�Ë¯ÎÈÓÒË�

Ü º¹¯Ë�Ëã«Ë�°«�ÒÓ�Ë¯ÁË®°�°�ÈÏº®��ÈÓÓ©²�
Ü m©«mã«Ë�°«�ÓËº²º�Òäº°�
�äº��ãË®�¹¯Ëº¯ÈÏº�
mÈÓÒ«��Ë}°�È�m�¯Ë�
�Ò�mË¯ÒÁÒ}È�ÒÒ��ºãº°È�
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Ü °º°�Èmã«��°«�°�¯�}��¯Ó©Ë�°²Ëä©�¹¯º�¯Èää�
Ü ÏÈ¹Ò°©mÈ��°«�¹¯ÒäË¯©�È��Òº}ãÒ¹ºm���ËäºÓ°��
¯Ò¯���ÒË�Ïm��ÈÓÒË��ºãº°È��Ò}�º¯È�
sÈ��ÈÓÓºä�ª�È¹Ë�ÓËº²º�ÒäÈ�¹ãº�ÓÈ«�¯Èº�È�°
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¯Èº�}Ò�m©Ïºmºm��¹¯ÒäË¯©�Ò�°¹Ë�ÒÁÒ}È�Ò«�¹¯ºä�
¹�ºm��°¹Ë�ÒÁÒ}È�Ò«�ÒÓ�Ë¯ÁË®°È�°�ÈÏº®��ÈÓÓ©²�
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ÓÒÒ�°¹Ë�ÒÈã
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�ã«��Ë°�Ò¯ºmÈÓÒ«�Ò�ÓÈ°�¯º®}Ò�¹È¯ÈäË�¯ºm�
sÈ�ª�È¹Ë�¯ËÈãÒÏÈ�ÒÒ�¹¯ºË}�È�

Ü }º�Ò¯�Ë�°«�¹¯ÒãºÎËÓÒË�
Ü ¯ÈÏ¯ÈÈ�©mÈ��°«��¯ÈääÈ�Ò}Ò�Ò�°ºÏ�È��°«�¹ºã
�
ÏºmÈ�Ëã
°}ÒË�°ãºmÈ¯Ò�
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Ó©ä
¹¯ÒÏÓÈÓÒËä�Ë�º�m}ãÈ�È�m��ËãËäË²ÈÓÒ}��
sË� ��Ëä� ²È¯È}�Ë¯ÒÏºmÈ�
� º°ÓºmÓ©Ë� ¯ËÏ�ã
�È�©

lÒ²ÈÒãÈ�kãË}°ÈÓ�¯ºmÒ�È�m�ºãÈ°�Ò��ËãËäË²ÈÓÒ}Ò��ª�º
²º¯º	º�°�ËãÈã�Ë�º���ËÓÒ}�{�k��yºÎÒ}È	mÒãÒ�m�°mºË®
°�È�
Ë�m�°º¯ÓÒ}Ë��¹º°m«�ËÓÓºä�¹Èä«�Ò�l�k���Èm¯Ò�
ãºmÈ������ ����
|�ÓÈ}º�ÏÈäË�Òä����º�}�ª�ºä��m¯ËäËÓÒ������ ����ºÓ

º¹�ãÒ}ºmÈã��ÎË�ºãËË��� ÓÈ��Ó©²�¯Èº��¹º��ËãËäË�
²ÈÓÒ}Ë���¯Ò�äºÓº�¯ÈÁÒÒ��°¯Ë�Ò�ÓÒ²�º�ÓÈ�ÒÏ�¹Ë¯m©²�m
vºmË�°}ºä�vº�ÏË�äºÓº�¯ÈÁÒ®�¹º��ËãËäË²ÈÓÒ}Ë�½�Ë�
ãËäË²ÈÓÒÏÈ�Ò«��Ò°¹Ë��Ë¯°}º�º��¹¯ÈmãËÓÒ«�ªÓË¯�Ë�Ò�
�Ë°}ÒäÒ�°Ò°�ËäÈäÒ������� �����|Ó�¹�ãÒ}�Ë��°�Èm	ÒË
	Ò¯º}º� ÒÏmË°�Ó©äÒ� ÈÓÈãÒ�Ò�Ë°}ÒË� ºÏº¯©� ¹º� °º�
°�º«ÓÒ��̄ Èº��m�ºãÈ°�Ò��ËãËäË²ÈÓÒ}Ò��m©°��¹ÈË��ÓÈ
m°Ë°º�ÏÓ©²�°ºmË�ÈÓÒ«²�°�¹¯ºãËäÓ©äÒ��º}ãÈ�ÈäÒ�

�º°ãË�º¯ÈÏºmÈÓÒ«�jÓ°�Ò���È�Èm�ºäÈ�Ò}Ò�Ò��ËãË�
äË²ÈÓÒ}Ò�ks�vvvc������ ����ºÓ�mºÏ�ãÈmÒã�}ºããË}�Òm
ãÈº¯È�º¯ÒÒ��ÏÈÓÒäÈm	Ë®°«�m��º�m¯Ëä«�¹¯ºãËäÈäÒ
�ËãË�¹¯ÈmãËÓÒ«� Ò� m©¹ºãÓÒm	Ë®� ¯«�� ¹¯È}�Ò�Ë°}Ò²
¯Èº�� ¹º� Èm�ºäÈ�ÒÏÈ�ÒÒ� ¯ÈÏãÒ�Ó©²�¹¯ºÒÏmº�°�mËÓ�
Ó©²�¹¯º�Ë°°ºm�
l�k���Èm¯Òãºm�ÏÈÓÒäÈË�°«��ËãËäË²ÈÓÒ}º®�Ë�Ë�º�

ãËË��� ãË���c«��Óºm©²�¯ÈÏ¯Èº�º}�©ã�mÓË�¯ËÓ�m�¯ÈÏ�
ãÒ�Ó©²� º�¯È°ã«²� ÓÈ¯º�Óº�º� ²ºÏ«®°�mÈ� °�¯ÈÓ©�� w�º
°Ò°�Ëä©�Ò��°�¯º®°�mÈ��ËãËäË²ÈÓÒ}Ò�Ò�¯ËãË®Óº®�Èm�
�ºäÈ�Ò}Ò��ã«�
z °mË¯²äº�Ó©²�ªÓË¯�º°Ò°�Ëä�
z ÓËÁ�Ë��Ò��ÈÏº¹¯ºmº�ºm�
z äËãÒº¯È�ÒmÓº�º�²ºÏ«®°�mÈ�
z ��ºã
Ó©²�	È²��
z }¯ÈÓºmº�º�Ò��¯ÈÓ°¹º¯�Óº�º�²ºÏ«®°�m�¹¯Ë�¹¯Ò«�Ò®�
z °ºº¯�ÎËÓÒ®�¹º�ÏËäÓº®��ÈÏÒÁÒ}È�ÒÒ���ã«�
z mº�º¹¯ºmº�Ó©²�°�ÈÓ�Ò®�
z äË�¯º¹ºãÒ�ËÓÈ� Ò�ÎËãËÏÓº�º¯ºÎÓ©²� °º¯�Ò¯ºmº��
Ó©²��º¯º}�
�º��Ë¯ÎÒmÈ«� ÓË¹¯Ë¯©mÓ©®� }ºÓ�È}�� °�	Ò¯º}Òä

}¯��ºä�°¹Ë�ÒÈãÒ°�ºm�¹¯È}�Ò}ºm���Ë¯ËÏ�°Ò°�Ëä��¹Ë�
¯Ë¹º��º�ºm}Ò�°¹Ë�ÒÈãÒ°�ºm�Ò�°ãºÎÒm	ÒË°«��º�ºmº¯�
Ó©Ë� º�Óº	ËÓÒ«�� lÒ²ÈÒã� kãË}°ÈÓ�¯ºmÒ�� º}ÈÏ©mÈË�
º���ÒäºË�mãÒ«ÓÒË�ÓÈ�º¯ÈÏ�ä©°ãË®�°¹Ë�ÒÈãÒ°�ºm�Ò�ÓÈ
�Ë²ÓÒ�Ë°}���¹ºãÒ�Ò}��°ºº�mË�°�m���Ò²�º¯�ÈÓÒÏÈ�Ò®
m�ºãÈ°�Ò��ËãËäË²ÈÓÒÏÈ�ÒÒ�Ò�Èm�ºäÈ�ÒÏÈ�ÒÒ�¹¯ºÒÏ�
mº�°�mÈ��È�Ë�º�Ò�ËÒ�ÓÈ²º�«��}ºÓ}¯Ë�Ó©Ë�mº¹ãº�ËÓÒ«�
|�ÓÈ}º� °¹¯ÈmË�ãÒmº°�Ò� ¯È�Ò� º�äË�Òä�� ��º� ¹��Ò

¯È°¹¯º°�¯ÈÓËÓÒ«�Ë�º�Ò�Ë®�ÓË�©ãÒ��ãÈ�}ÒäÒ��¹¯Ë�ãÈ�
�ÈËä©Ë� Òä� ÓÈ¹¯ÈmãËÓÒ«� Ò°°ãË�ºmÈÓÒ®� Ò� ¯ÈÏ¯Èº�º}
¹¯ºÒmÈãÒ�°ËË��º¯º���m�¹ºãËäÒ}Ë�°��¯��ÒäÒ�mÒ�Ó©äÒ
°¹Ë�ÒÈãÒ°�ÈäÒ��}º�º¯©ä�¹¯Ë�°�Èmã«ãÒ°
� ºãËË� ¹¯È�
mÒã
Ó©äÒ�ÒÓ©Ë�ÓÈ¹¯ÈmãËÓÒ«���ºãËäÒ}È�mºÏÓÒ}ÈãÈ�
�ãÈmÓ©ä�º¯ÈÏºä��¹º�¹¯ÒÓ�Ò¹ÒÈã
Ó©ä�mº¹¯º°Èä�
z }È}È«��Ëº¯Ë�Ò�Ë°}È«�ÓÈ��ÓÈ«�¹¯ºãËäÈ�Ò}È�m©�Ë�
}ÈË��ÒÏ�}ºÓ}¯Ë�Ó©²�ÒÓÎËÓË¯Ó©²�ÏÈ�È���ËãËäË²È�
ÓÒÏÈ�ÒÒ�m�ÓÈ¯º�Óºä�²ºÏ«®°�mË�

z }È}Òä� ÒÓÎËÓË¯Ó©ä� ¯Ë	ËÓÒ«ä� °ãË��Ë�� º��È�

¹¯Ë�¹º��ËÓÒË��ã«�ºË°¹Ë�ËÓÒ«�ºãËË�¹ºãÓº�º�°ºº��
mË�°�mÒ«�ÒäË��Ëä�°«�Ò�ºÎÒ�ÈËäºä���¯ºmÓ��¯ÈÏ�
mÒ�Ò«� �Ë²ÓÒ}Ò� �ÓÈ¹¯ÒäË¯�� ¹¯Ò� m©º¯Ë� °¹º°ººm
�¹ãº�ÓËÓÒ«�}ÈÓÈãºm��mÒ�ºm�äº��ã«�ÒÒ�°Ò�ÓÈãºm��
{º�äÓº�Ò²�°ã��È«²�m¯Ëä«�Ò�¹¯È}�Ò}È�¹º��mË¯�ÒãÒ

¹¯Èmº���l�k���Èm¯ÒãºmÈ�m�ª�Ò²�°¹º¯È²�
v����� ���m�¯Èº�È²�l�k���Èm¯ÒãºmÈ�m©}¯Ò°�ÈããÒ�

ÏºmÈãº°
�º�Óº�ÒÏ�mÈÎÓË®	Ò²��ã«��ËãËäË²ÈÓÒ}Ò�ÓÈ�
¹¯ÈmãËÓÒ®�Ò°°ãË�ºmÈÓÒ®��}ºäÒÓÒ¯ºmÈÓÓºË�Ò°¹ºã
�
ÏºmÈÓÒË�̄ ÈÏÓºº¯ÈÏÓ©²�Òä¹�ã
°Ó©²�¹¯ÒÏÓÈ}ºm�m��ËãË�
äË²ÈÓÒ�Ë°}Ò²� °Ò�ÓÈãÈ²�� °ºÏ�ÈÓÒË� °ºº�mË�°�m���Ë®
È¹¹È¯È��¯©��ºË°¹Ë�ÒmÈ��Ë®�m©°º}���ÒÓÁº¯äÈ�Ò�
ºÓÓ���Ëä}º°�
�°Ò�ÓÈãºm�Ò�ÓÈ�ËÎÓ���ÏÈ�Ò���º��Ò°�
}ÈÎËÓÒ®��{��Èã
ÓË®	Ëä�ª�º�ÓÈ¹¯ÈmãËÓÒË�¹¯ÒmËãº�}
¹º«mãËÓÒ�� �Ëº¯ÒÒ� ¹º°�¯ºËÓÒ«� �ËãËäË²ÈÓÒ�Ë°}Ò²
°Ò�ÓÈãºm��ÈÏÒ¯���Ë®°«�ÓÈ�¹¯ÒÓ�Ò¹È²�¹ºäË²º�°�º®�
�Òmº�º� }º�Ò¯ºmÈÓÒ«�� kÓÈãº�Ò�Ó©®� ¹º�²º�� }� ¯È°�
°äº�¯ËÓÒ�� ÓËÒ°¹¯ÈmÓº°�Ë®� �Ò°}¯Ë�Ó©²� �°�¯º®°�m
¹¯ÒmËã�}�¯ÈÏ¯Èº�}Ë��Ëº¯ÒÒ�Ò�äË�º�ºm�¹º°�¯ºËÓÒ«
�°�¯º®°�m�°�ÏÈ�ÈÓÓº®�°�Ë¹ËÓ
��ËÏº�}ÈÏÓº°�Ò��ºË°�
¹Ë�ÒmÈËäº®� Èm�ºäÈ�Ò�Ë°}º®� }º¯¯Ë}�ÒË®� °Ò�ÓÈãºm�
¹º°��¹È��Ò²�°�º�}ÈÏÈm	Ò²�ªãËäËÓ�ºm��°�¯º®°�mÈ�
j�º��°mºÒ²�¯Èº��¹º��ËãËäË²ÈÓÒ}Ë�ºÓ�¹º�mº�Ò��m

�º}ãÈ�Ë�ÓÈ�°Ë°°ÒÒ�ks�vvvc�m����� ���½|°ÓºmÓ©Ë�ÓÈ�
��Ó©Ë�¹¯ºãËä©��m©�Ë}È��ÒË�ÒÏ�ÏÈ�È���ËãËäË²ÈÓÒ�
ÏÈ�ÒÒ�m�ÓÈ¯º�Óºä�²ºÏ«®°�mË��
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�ºÏ�ÓËË�¯ÈÏÓºº¯ÈÏÒË�¹¯ºmº�Òä©²�Ë�º�ãÈº¯È�º�
¯ÒË®�Ò°°ãË�ºmÈÓÒ®�¹¯ÒmËãº�}�m©�ËãËÓÒ��Óºm©²�ÓÈ�
��Ó©²�ÓÈ¹¯ÈmãËÓÒ®��mº}¯���}º�º¯©²��¯�¹¹Ò¯ºmÈãÒ°

��ËÓ©Ë��Ò�m�¯ËÏ�ã
�È�Ë�m�°º°�ÈmË�jÓ°�Ò���È�¹¯ºãËä
�¹¯ÈmãËÓÒ«�º¯ÈÏºmÈãÒ°
�¹«�
�Óºm©²�°Èäº°�º«�Ëã
�
Ó©²�ãÈº¯È�º¯Ò®�
z ãÈº¯È�º¯Ò«�½vÒ°�Ëä©�äÈ°°ºmº�º�º°ã�ÎÒmÈÓÒ«��
¯�}ºmº�ÒäÈ«���¯ºä��Ë²Ó��ÓÈ�}��¹¯ºÁË°°º¯ºä�{�k�
yºÎÒ}È	mÒãÒ��¹Ë¯m©ä�ÒÏ�Ë�º�jk�
ºm°}Ò²�ÏÈ�Ò�
�Òm	Ò²°«�È°¹Ò¯ÈÓ�ºm��

z ãÈº¯È�º¯Ò«� ½�Ë²ÓÒ�Ë°}È«� �ÒÈ�Óº°�Ò}È��� �ºã�ºË
m¯Ëä«�¯�}ºmº�ÒäÈ«���¯ºä��Ë²Ó��ÓÈ�}��¹¯ºÁ����ãË�
Óºä�}º¯¯Ë°¹ºÓ�ËÓ�ºä�cks�������È¯²ºäËÓ}º�

z ãÈº¯È�º¯Ò«�½�È¯ÈããËã
Ó©Ë�m©�Ò°ãÒ�Ëã
Ó©Ë�°Ò°�
�Ëä©���¯�}ºmº�ÒäÈ«���¯ºä��Ë²Ó��ÓÈ�}��¹¯ºÁ���È}È�
�ËäÒ}ºä��¯�ÏÒÓ°}º®�ks�j�{���¯ÈÓ�Ò	mÒãÒ��Ó©�
ÓË��Ò¯Ë}�º¯�j����

z ãÈº¯È�º¯Ò«� ½lË�º�©� �¹¯ÈmãËÓÒ«� �Ò°}¯Ë�Ó©äÒ
¹¯º�Ë°°ÈäÒ��� ¯�}ºmº�ÒäÈ«� ��¯ºä� �Ë²Ó�� ÓÈ�}�
¹¯ºÁË°°º¯ºä�|����z�ÏÓË�ºm©ä�

z ãÈº¯È�º¯Ò«��Ó©ÓË�°Ë}�º¯��½km�ºäÈ�ÒÏÈ�Ò«�¹¯º�
Ë}�Ò¯ºmÈÓÒ«� �Ò°}¯Ë�Ó©²� �¹¯Èmã«��Ò²� �°��
¯º®°�m���¯�}ºmº�ÒäÈ«���¯ºä��Ë²Ó��ÓÈ�}��¹¯ºÁË°�
°º¯ºä�{�{��iËm«�}ºm©ä�
v�¹Ë¯Ë²º�ºä�ÓÈ�ÓÈ��Óº�Ò°°ãË�ºmÈ�Ëã
°}���̄ Èº��

lÒ²ÈÒã�kãË}°ÈÓ�¯ºmÒ�� ÓË� ¹¯Ë}¯È�ÈË�� ¹Ë�È�º�Ò�Ë�
°}����Ë«�Ëã
Óº°�
��v������¹º���������ºÓ�ÏÈmË�ºmÈã�}È�
ÁË�¯º®�Èm�ºäÈ�Ò}Ò�Ò��ËãËäË²ÈÓÒ}Ò�~Èº�Óº�º�¹ºãÒ�
�Ë²ÓÒ�Ë°}º�º�ÒÓ°�Ò���È��º¯�ÈÓÒÏºmÈm�ÏÈº�ÓºË�º��Ë�
ÓÒË�¹º�ª�º®�°¹Ë�ÒÈã
Óº°�Ò��{����� ���ºÓ�º¯�ÈÓÒÏºmÈã
}ÈÁË�¯��Èm�ºäÈ�Ò}Ò�Ò��ËãËäË²ÈÓÒ}Ò�Ò�°�Èã�Ë��ÏÈmË�
�ºmÈ�
��m��Ë�ËÓÒË��� ãË���m�Óºmºä�{°Ë°º�ÏÓºä�ÏÈº��
Óºä�ªÓË¯�Ë�Ò�Ë°}ºä�ÒÓ°�Ò���Ë�
cÈº�È«� m� ºãÈ°�Ò� �ËãËäË²ÈÓÒ}Ò��lÒ²ÈÒã�kãË}�

°ÈÓ�¯ºmÒ��º°ººË�mÓÒäÈÓÒË���Ëã«ã�mº¹¯º°Èä�¹¯ºË}�
�Ò¯ºmÈÓÒ«�¯ÈÏãÒ�Ó©²��°�¯º®°�m��È��}È}�ÒÏmË°�Óº��º°�
ÓºmÓ©äÒ��°�¯º®°�mÈäÒ��Ò°¹Ë��Ë¯°}º�º��¹¯ÈmãËÓÒ«�Ò
m°Ë®��ËãËäË²ÈÓÒ}Ò��º�º�m¯ËäËÓÒ�©ãÒ�¯ËãË®Ó©Ë��°��
¯º®°�mÈ��|°ÓºmÓº®�äË�º�ºãº�Ò�Ë°}Ò®�¹¯ÒËä��Ë²�ãË��m
°ºÏ�ÈÓÒÒ�¯ËãË®Ó©²��°�¯º®°�m�ÏÈ}ã��Èã°«�m�ÒÏº¯Ë�Ë�
ÓÒÒ� �°�¯º®°�mÈ� �¹¯Ò��ä©mÈÓÒÒ� °²Ëä©�� }È}� �ºmº¯Òã
lÒ²ÈÒã�kãË}°ÈÓ�¯ºmÒ����È�ÏÈ�Ëä�m�Ë�º�°ºmË¯	ËÓ°�mº�
mÈÓÒÒ�Ò�Ò°°ãË�ºmÈÓÒÒ���¯Ò�ª�ºä�º°ÓºmÓ©Ë�Ò°°ãË�
�ºmÈÓÒ«�Ò��Ò°}�°°ÒÒ�mËãÒ°
�mº}¯���°¹º°ººm�Á�Ó}�
�ÒºÓÒ¯ºmÈÓÒ«�°Ò°�Ëä��ËãËäË²ÈÓÒ}Ò��°�¯ÈÏ�ËãËÓÒËä
m¯ËäËÓÒ�ÒãÒ�°�̄ ÈÏ�ËãËÓÒËä��È°�º���lÒ²ÈÒãÈ�kãË}°ÈÓ�
�¯ºmÒ�È�ÒÓ�Ë¯Ë°ºmÈãÒ�°ºm°Ëä��¯��ÒË�mº¹¯º°©��ºÓ�m°Ë
m¯Ëä«� ¹©�Èã°«� ¹ºÓ«�
�� ¹º�Ëä�� �°�¯º®°�mÈ� ¯ÈÏÓº®
°�¯�}��¯©��°ãË�ºmÈ�Ëã
Óº��¯ÈÏÓº®�¹¯ºmº�Òäº°�Ò��¯È�
º�È���º�ÒÓÈ}ºmº"
sÈ¹ºäÓÒä����º�¹Ë¯m©äÒ�Èm�ºäÈ��Ò}ÈäÒ�Ò��ËãËäË�

²ÈÓÒ}ÈäÒ�©ãÒ�ÒÓÎËÓË¯©�ªãË}�¯Ò}Ò��zÈ}�ÒÏmË°�Óº�
º°ÓºmÓ©Ë�Ò°°ãË�ºmÈÓÒ«��Ë¹Ë®�m�ªãË}�¯º�Ë²ÓÒ}Ë�º°�
Óºm©mÈ��°«�ÓÈ�ÒÏ��ËÓÒÒ��ÒÓÈäÒ}Ò�¹º�º}È�ªãË}�¯º�
Óºm���º}È����¯Ò�ª�ºä�ªãË}�¯Ò�Ë°}È«��Ë¹
�¯È°°äÈ�¯Ò�
mÈË�°«�}È}�ÓË}º�º¯©®��m�²¹ºã�°ÓÒ}��°ºº�mË�°�mËÓ�
Óº��°�m²º�ºä�m�º�Óºä�¹ºã�°Ë�Ò�m©²º�ºä�m��¯��ºä�
cËãË®ÓºË��°�¯º®°�mº�°��º�}Ò�Ï¯ËÓÒ«�ªãË}�¯Ò�Ë°}º®
¹¯ºmº�Òäº°�Ò�mÓË� ÏÈmÒ°Òäº°�Ò�º���Ò°ãÈ�}ºÓ�È}�ºm
�È}ÎË�«mã«Ë�°«��m�²¹ºã�°ÓÒ}ºä��|�ÓÈ}º��ÒÓÈäÒ}È
�º}È�ÓÒ�Ë�º�ÓË�¹¯º«°Ó«Ë��m�Ë�º�Á�Ó}�ÒºÓÒ¯ºmÈÓÒÒ�
rºãËË��º�º��m�ÓË}º�º¯©²�°ã��È«²��°�¯º®°�mÈ�°�̄ ÈÏãÒ��
Ó©ä��Ò°ãºä�}ºÓ�È}�Ó©²�ªãËäËÓ�ºm�°�¯ÈÏÓº®�¹¯ºmº�
�Òäº°�
��º�ÒÓÈ}ºmº�¯ËÈ�Ò¯����ÓÈ�º�ÓÒ�Ò��Ë�ÎË�¹Ë�
¯Ë}ã��ËÓÒ«�}ºÓ�È}�Ó©²�ªãËäËÓ�ºm�

{ºÏm¯È�È«°
�}�°¯ÈmÓËÓÒ���°�¯º®°�m�Èm�ºäÈ�Ò�Ë�
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PL]DWLRQ�SUREOHPV�LQ�LQIRUPDWLRQ�PDQDJHPHQW��1R���

6PLUQRY�6�9��� �k�JHRLQIRUPDWLRQ�V\V�

WHP�IRU�GHFLVLRQ�PDNLQJ�VXSSRUW�LQ�VRFLDO�DQG�HGXFD�
WLRQDO�DXWKRULWLHV��1R���
7KH��UG�,)$&�:RUNVKRS��$XWRPDWLF�V\VWHPV�IRU�LQIUD�
VWUXFWXUH� IRUPDWLRQ� LQ�GHYHORSLQJ�FRXQWULHV� �.QRZO�
HGJH�DQG�7HFKQRORJ\����1R���
7KH� 6HFRQG� ,QWHUQDWLRQDO� &RQIHUHQFH� RQ� &RQWURO
3UREOHPV��1R���
7KHRU\�DQG�3UDFWLFH�RI�/RJLFDO�&RQWURO�&RQIHUHQFH�LQ
PHPRU\�RI�0�$�*DYULORY��1R���
7UDFKWHQKHUW]�(�$��vRPSXWHU�DLGHG�PDQDJHPHQW�GH�
FLVLRQ�PDNLQJ�VXSSRUW�V\VWHPV��1R���
7VYLUNXQ�$�'��0DQDJHPHQW�RI�ODUJH�VFDOH�V\VWHP�GH�
YHORSPHQW�LQ�QHZ�FRQGLWLRQV��1R���
9HGHVKHQNRY� 9�$�� 6\VWHP�OHYHO� VHOI�GLDJQRVLV� RI
UHFRQILJXUDEOH�V\VWHPV��1R���
9ROJKLQ� /�,��� .OLPRYVN\� $�%�� ,PSOLFDWLYH� DOJHEUD� RI
FKRLFH�DV�D�EDVH�RI�LQIRUPDWLRQ�WHFKQRORJLHV�DQG�FRQ�
WURO�V\VWHPV�LQ�FRQWLQXXP�GRPDLQ��1R���
=DNUHYVN\� $�'�� (IIHFWLYH� WHFKQLTXHV� IRU� ILQGLQJ� WKH
VKRUWHVW�VROXWLRQ�RI�OLQHDU�ORJLF�HTXDWLRQV��1R���
=DWXOLYHWHU�<�6���)LVFKHQNR�(�$��2UJDQL]DWKLRQ�RI�GLV�
WULEXWHG�FDOFXODWLRQV�LQ�3$56(&�SURJUDPPLQJ�V\VWHP
ZLWK�WKH�H[DPSOH�RI�GLJLWDO�YLGHR�FRPSUHVVLRQ��1R���
=KR]KLNDVKYLOL�9�$���%LOLN�5�9���9HUWOLHE�9�$���HW�DO�
|SHQ�TXHXLQJ�V\VWHPV�ZLWK�VSHHFK�UHFRJQLWLRQ��1R���
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9ROJKLQ�/�,���.OLPRYVN\�$�%�

7KH�SDSHU�FRQVLGHUV�QHZ�OLQHV�RI�LQYHVWLJDWLRQ�LQ�WKHRUHW�
LFDO�LQIRUPDWLRQ�DQG�PDWKHPDWLFDO�F\EHUQHWLFV��FRQWLQXDO�DO�
JHEUDLF�ORJLFV�Ü�VSHFLDO�DOJHEUDHV�DQG�JHQHUDO�ORJLFV��DQG�LQ
DQDORJ� FRPSXWLQJ� PDFKLQHU\� �UHODWRU� FLUFXLWU\�� DLPHG� DW
VROYLQJ�FRPSXWDWLRQDO�FRQWURO�WDVNV�RQ�WKH�EDVLV�RI�XQLYHUVDO
ORJLFDO�DQG�DOJHEUDLF�WRRO�RI�LPSOLFDWLYH�FKRLFH�DOJHEUD�
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=DWXOLYHWHU�<�6���)LVFKHQNR�(�$�

7KH�SDSHU�H[DPLQHV�D�QHZ�DSSURDFK�WR� WKH�GLVWULEXWHG
FDOFXODWLRQV�RUJDQL]DWLRQ�LQ�WKH�,QWHUQHW��EDVHG�RQ�WKH�PDWK�
HPDWLFDOO\�FRPSOHWH�DQG�FORVHG�PRGHO�RI�WUHH�W\SH�VWUXFWXUHV
FDOFXOXV��UHDOL]HG�E\�PHDQV�RI�3$56(&�SURJUDPPLQJ�V\V�
WHP��7KH�3$56(&�ODQJXDJH�LV�VXSSOHPHQWHG�ZLWK�WKH�RSHU�
DWRUV�IRU�UHVRXUFHV�DGPLQLVWUDWLRQ�DQG�EXON�GDWD�WUDQVIHU��7KH
HIIHFWLYHQHVV�RI�WKH�SURSRVHG�QHW�UHVRXUFHV�FRQWURO�WHFKQLTXH
LV�VKRZQ�E\�WKH�H[DPSOH�RI�UHDO�WLPH�FRPSUHVVLRQ�HQFRGLQJ
IRU�+���� YLGHRFRQIHUHQFHV�DQG�IRU�03(*�GLJLWDO�YLGHR�
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$EUDPRY�2�9���.DWXHYD�<�9�

7KH�SUREOHP�RI�FKRRVLQJ�RSWLPDO�SDUDPHWHU�YDOXHV� IRU
DQDORJ�GHYLFHV�DQG�V\VWHPV�LV�FRQVLGHUHG��6SHFLDO�DWWHQWLRQ�LV
SDLG�WR�WKH�DOJRULWKPV�WKDW�UHGXFH�WKH�FRPSXWDWLRQ�FRVW�RI
RSWLPL]DWLRQ�SUREOHP��6HYHUDO�SDUDOOHO�WHFKQLTXHV�IRU�PXOWL�
YDULDWH�DQDO\VLV�DQG�VWRFKDVWLF�RSWLPL]DWLRQ�DUH�GLVFXVVHG�
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=DNUHYVN\�$�'�

7KH�SDSHU�RIIHUV�HIIHFWLYH�WHFKQLTXHV�WKDW�FRQVLGHUDEO\�UH�
GXFH� WKH� DPRXQW� RI� VHDUFKLQJ� SHUIRUPHG� IRU� ILQGLQJ� WKH
VKRUWHVW�VROXWLRQ�RI�OLQHDU�ORJLF�HTXDWLRQV��,W�SUHVHQWV�VRIWZDUH
LPSOHPHQWDWLRQ�UHVXOWV��HVWLPDWHV�WKH�FRPSHWLWLYHQHVV�RI�WKH
SURJUDPV�GHYHORSHG�DQG�GLVFXVVHV�WKHLU�DSSOLFDWLRQ�DUHDV�
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*UHEHQ\XN�(�$�

7KH�SUREOHP�RI�GHWHFWLQJ�WKH�FKDQJHV�LQ�WKH�SURSHUWLHV�RI
FRLQWHJUDWHG�QRQVWDWLRQDU\�SURFHVVHV�LV�GLVFXVVHG��$�FXPXOD�
WLYH�VXP�DOJRULWKP�LV�RIIHUHG�IRU�GHWHFWLQJ�WKH�FRLQWHJUDWLRQ
ORVV��7KH�HIIHFWLYHQHVV�RI�WKH�DSSURDFK�SURSRVHG�LV�GHPRQVWUDW�
HG�ZLWK�WKH�VROXWLRQ�WR�WKH�SUREOHP�RI�DQDO\]LQJ�D�JURXS�RI�5XV�
VLDQ�PDUNHW�LQGLFHV�GHVFULEHG�DV�QRQVWDWLRQDU\�WLPH�VHULHV�
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7KH�SDSHU�VROYHV�D�FRPPHUFLDO�EXGJHWLQJ�SUREOHP��,W�RIIHUV
YLUWXDO�DQDO\]HUV�IRU�PDUNHWLQJ�LQIRUPDWLRQ�EDVHG�RQ�SDUDPHW�
ULF�LGHQWLILFDWLRQ�DQG�LQYHQWRU\�FRQWURO�DOJRULWKPV�DQG�PRGHOV
XQGHU�LQFRPSOHWH�D�SULRUL�LQIRUPDWLRQ�DQG�UDQGRP�VXSSOLHV�
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.OHSDUVN\�9�*���(IUHPRY�9�$�

7KH�SDSHU�VWXGLHV�EDVLF�UHJXODULWLHV�RI�WKH�VZLWFKLQJ�DFWLYLW\
LQ�SURFHVV�RI�UHWXUQLQJ�WKH�VWRFN�PDUNHW�WR�WKH�LQLWLDO�FKDQQHO
RI�WKH�V\VWHP�V�HYROXWLRQ��,W�UHYHDOV�WZR�GLVWLQFWLYH�IHDWXUHV�RI
WKH�UHWXUQ�LQWHUYDOV��7KH�ILUVW�IHDWXUH�LV�WKH�PLQLPL]DWLRQ�RI�WKH
IUDFWDO�GLPHQVLRQ�RI�WKH�HYROXWLRQ�WUDMHFWRU\��ZKLOH�WKH�VHFRQG
RQH�LV�WKH�PLQLPL]DWLRQ�RI�LQWHUPLWWHQF\�LQGH[�
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9HGHVKHQNRY�9�$�

7KH� SDSHU� SUHVHQWV� D� V\VWHP�OHYHO� VHOI�GLDJQRVLV� �6'�
PHWKRG� IRU� WKH� FRPSRQHQWV� �PRGXOHV� DQG� FRPPXQLFDWLRQ
OLQHV��RI�UHFRQILJXUDEOH�V\VWHPV�ZLWK�PXOWLSOH�KDUG�IDLOXUHV�RI
VHYHUDO�FRPSRQHQWV��7KH�PHWKRG�LV�EDVHG�RQ�WKH�H[SDQGLQJ
GRPDLQ�DVVXPSWLRQ��$Q�H[DPSOH�RI�� IDLOHG�FRPSRQHQWV�6'
LQ�D���IDXOW�WROHUDQW�V\VWHP�LV�DGGXFHG�
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7KH�SDSHU�FODVVLILHV�EDVLF�W\SHV�RI�FRQWLQJHQFLHV��ZKLFK
PLJKW�WDNH�SODFH�DW�WKH�ORQJ�IXQFWLRQLQJ�VSDFH�VWDWLRQ��,W�DOVR
GHILQHV�DQG�GHVFULEHV�NH\�IHDWXUHV�RI�FULWLFDO�IXQFWLRQV�SHU�
IRUPHG�E\�VSDFH�VWDWLRQ�V�DXWRPDWLFV�DQG�VRIWZDUH��7KH�VRIW�
ZDUH�LV�FDWHJRUL]HG�E\�GDQJHU�FODVVHV�DFFRUGLQJ�WR�1$6$�DQG
(6$�UHTXLUHPHQWV�
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=KR]KLNDVKYLOL�9�$���%LOLN�5�9���9HUWOLHE�9�$���HW�DO�

7KH�SUREOHP�RI�ZLGH�DXGLHQFH�DFFHVV�WR�LQIRUPDWLRQ�LV
GLVFXVVHG��7KH�SDSHU�LQWURGXFHV�WKH�LGHD�RI�DQ�RSHQ�TXHXLQJ
V\VWHP�DQG�GLVFXVVHV�WKH�DSSOLFDWLRQ�RI�VSHHFK�UHFRJQLWLRQ
WHFKQRORJ\�WR�RUJDQL]H�D�YRLFH�LQWHUIDFH�IRU�LQIRUPDWLRQ�V\V�
WHPV��7KH�H[LVWLQJ�V\VWHP�ZLWK�WKH�DFFHVV�WR�GDWDEDVHV�YLD�WKH
SKRQH�LV�GHVFULEHG�
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.DODVKQLNRY�/�0���0DO\VKHY�*�9���6YRWLQ�$�3�

7KH�SUREOHP�RI�UROOLQJ�D�VSDFH�URSH�V\VWHP�E\�FRQWUROOLQJ
WKH�URSH�WHQVLRQ�LV�FRQVLGHUHG�EDVHG�RQ�WKH�IROORZLQJ�DVVXPS�
WLRQ��WKH�V\VWHP�LV�UHYROYLQJ�DORQJ�WKH�FLUFXODU�RUELW��LW�FRQ�
VLVWV�RI�� PRGXOHV�FRQQHFWHG�ZLWK�D�LPSRQGHUDEOH�DQG�QRQH�
ODVWLF�URSH�DQG�LV�LQ�WKH�VWDWH�RI�HLWKHU�OLEUDWLRQ�RU�YHUWLFDO�VWD�
EOH�HTXLOLEULXP��$�WHQVLRQ�FRQWURO�SURJUDP�LV�SURSRVHG�WKDW
SUHVXPHV�WKH�DYDLODELOLW\�RI�EDVLF�WUDMHFWRU\�DQG�PXOWLSDUDP�
HWHU�FRQWURO�UHODWLYH�WR�LW�


