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Óºä��¯ºmÓË�¹ºÒ°}È�̄ Ë	ËÓÒ«

m�mÒ�Ë�°Ò°�Ëä©�¹¯º�Ë°°ºm��m}ã��È��Ë®�m�°Ë­«�Ò�ËÓ�
�ÒÁÒ}È�Ò��

iÈÓ�ÈÓÈãÒ�Ò�Ë°}Ò®�º­Ïº¯�ÓÈ��Ó©²�Ò°°ãË�ºmÈÓÒ®�¹º�Ò�ËÓ�ÒÁÒ}È�ÒÒ�Ò��¹¯ÈmãËÓÒ���º¹�­�
ãÒ}ºmÈÓÓ©²�m��¯��È²�,,�lËÎ��ÓÈ¯º�Óº®�}ºÓÁË¯ËÓ�ÒÒ�Ùj�ËÓ�ÒÁÒ}È�Ò«�°Ò°�Ëä�Ò�ÏÈ�È�Ò
�¹¯ÈmãËÓÒ«µ��&Áº¯ä�ãÒ¯ºmÈÓÈ�Ë�º�º°ÓºmÓÈ«�Ò�Ë«��¹¯º­ãËä©�Ò�ËÓ�ÒÁÒ}È�ÒÒ�ÓËº­²º�Òäº
Ò°°ãË�ºmÈ�
�m�}ºÓ�Ë}°�Ë�m°Ë®��ËãºmË�Ë°}º®��Ë«�Ëã
Óº°�Ò��ÓÈ¹¯ÈmãËÓÓº®�ÓÈ�¹ºÒ°}�̄ Ë	ËÓÒ®
¹¯È}�Ò�Ë°}Ò²�ÏÈ�È���¹¯ÈmãËÓÒ«��|�äË�ËÓº����º�°��Ë°�m�Ë��È}��Èã
ÓÈ«�¹º�¯Ë­Óº°�
�°ºÏ�È�
ÓÒ«�ÓÈ�}ºËä}Ò²�äË�º�ºãº�Ò®��ã«�ÓÈ�Èã
Ó©²�ª�È¹ºm�¹ºÒ°}È�¯Ë	ËÓÒ®��¯��Ó©²��°��Ë°�mËÓ�
Óº�ÓË°�ÈÓ�È¯�Ó©²��¹¯È}�Ò�Ë°}Ò²�ÏÈ�È���°º�Ë¯ÎÈ�Ò²��¯��Óº�Áº¯äÈãÒÏ�Ëä©Ë��°ãºmÒ«�Ò�m©�
°º}ÒË��¯Ë­ºmÈÓÒ«�}�}È�Ë°�m���¹¯ÈmãËÓÒ«��º�ËÓÒmÈÓÒ«��¹¯º�ÓºÏÒ¯ºmÈÓÒ«��

ÁÇÎÐÛ®



®¡§®°»

�¯°®¡«¥¬»�³¯° ¢«¥­¨¿� ����v�����

z ÓÈ¹¯ÈmãËÓÓº°�
� Ò°°ãË�ºmÈ�Ëã
°}º®� �Ë«�Ëã
Óº°�Ò� ÓÈ
ÒÏ��ËÓÒË�º­�Ë}�ºm�°mº®°�m�Ò�º�Óº	ËÓÒ®�Ò�ËÓ�ÒÁÒ}È�
�ÒºÓÓº�º�¹¯º�Ë°°È�m�¯Èä}È²�¯ÈÏãÒ�Ó©²�°²Ëä�¹ºÒ°}È�
�Ëº¯Ë�Ò�Ë°}Ò�¹º�º­Ó©®�°Ò°�ËäÓ©®�¹º�²º���ºãÎËÓ

¹¯ÒmË°�Ò�}�°ºÏ�ÈÓÒ��°Ò°�ËäÓ©²��¹º�°¯ÈmÓËÓÒ��°�°��Ë�
°�m���ÒäÒ��äË�º�ºãº�Ò®�Ò�ËÓ�ÒÁÒ}È�ÒÒ��ã«�¯ÈÏãÒ��
Ó©²��Ò¹ºm�¹¯È}�Ò�Ë°}Ò²�ÏÈ�È���}�¹º°�¯ºËÓÒ��°Ò°�Ëä�
Ó©²�äË�º�ºãº�Ò®�¹¯È}�Ò�Ë°}º�º�¹¯ÒäËÓËÓÒ«�äÈ�ËäÈ�Ò�
�Ë°}º�º�È¹¹È¯È�È��Ëº¯ÒÒ��¹¯ÈmãËÓÒ«�

{�ÓÈ°�º«�ËË�m¯Ëä«��Ò�ª�º�²º¯º	º�°º�ãÈ°�Ë�°«�°�°º�
�Ë¯ÎÈÓÒËä�°­º¯ÓÒ}È�>�@��°��Ë°�m�Ë��È}��Èã
ÓÈ«�¹º�¯Ë­�
Óº°�
�°ºÏ�ÈÓÒ«�ÓÈ�}ºËä}Ò²�äË�º�ºãº�Ò®��ã«�ÓÈ�Èã
Ó©²
ª�È¹ºm�¹ºÒ°}È�¯Ë	ËÓÒ®��¯��Ó©²��°��Ë°�mËÓÓº�ÓË°�ÈÓ�
�È¯�Ó©²��¹¯È}�Ò�Ë°}Ò²�ÏÈ�È���°º�Ë¯ÎÈ�Ò²��¯��Óº�Áº¯�
äÈãÒÏ�Ëä©Ë��°ãºmÒ«�Ò�m©°º}ÒË��¯Ë­ºmÈÓÒ«�}�}È�Ë°�m�
�¹¯ÈmãËÓÒ«��º�ËÓÒmÈÓÒ«��¹¯º�ÓºÏÒ¯ºmÈÓÒ«���j²�º°Óºm�
ÓºË�ÓÈÏÓÈ�ËÓÒË�Û�ÒÓÁº¯äÈ�ÒºÓÓÈ«�¹º��Ë¯Î}È��Ë«�Ëã
�
Óº°�Ò� °�­�Ë}�È� Ò�ËÓ�ÒÁÒ}È�ÒÒ� ¹º� ¹¯Ëº­¯ÈÏºmÈÓÒ�
�¯��Óº�Áº¯äÈãÒÏ�Ëä©²��°ãºmÒ®�m�²º¯º	º�Áº¯äÈãÒÏ�Ë�
ä©Ë�ÓÈ�º°ÓºmË��ËãËÓÈ¹¯ÈmãËÓÓº�º�°­º¯È���ËãºmË�Ë°}º®
¹Ë¯Ë¯È­º�}Ò�Ò�¹º¯ºÎ�ËÓÒ«�Óºmº�º� ÏÓÈÓÒ«��zã��Ëm��
¯ºã
�m�¯ÈÏ¯È­º�}Ë�¹º�º­Ó©²�äË�º�ºãº�Ò®��ÓË°ºäÓËÓÓº�
­����� Ò�¯È�
� °Ò°�ËäÓ©®� ¹º�²º�� }� Ò°°ãË�ºmÈÓÒ�� ¹¯º�
­ãËä�Ò�ËÓ�ÒÁÒ}È�ÒÒ��Á�Ó�ÈäËÓ�Èã
Ó©Ë�Ò°°ãË�ºmÈÓÒ«
äÈ�ËäÈ�Ò�Ë°}Ò²�Ò�m©�Ò°ãÒ�Ëã
Ó©²�¹¯º­ãËä��¹¯ÈmãËÓÒ«�
}ºÓ�Ë¹��Èã
Ó©²�Ò�}º�ÓÒ�ÒmÓ©²�È°¹Ë}�ºm�Ò�ËÓ�ÒÁÒ}È�ÒÒ
Ò�äº�ËãÒ¯ºmÈÓÒ«��}ºä¹
��Ë¯Ó©²�¹¯º­ãËä�¯ÈÏmÒ�Ò«��ãº�
­Èã
Óº®�ÒÓÁº¯äÈ�ÒºÓÓº�m©�Ò°ãÒ�Ëã
Óº®�°¯Ë�©��lÓº�
�ÒË�¯È­º�©�m�°­º¯ÓÒ}Ë�>�@��º°º­ËÓÓº�>�Û�@��äºÎÓº�¯È°�
°äÈ�¯ÒmÈ�
�}È}�ÓËº­²º�Òä©Ë�ª�È¹©�Ò���Ë�º�¹º}È�°�Ò�
²Ò®Óº�¹¯º�Ë°°È�¯ÈÏ¯È­º�}Ò�°Ò°�ËäÓ©²�äË�º�ºãº�Ò®�

{�¯È­º�Ë�>�@�¹¯ÒmË�ËÓ�º­Ïº¯�°��Ë°�m���Ò²�¹º�²º�ºm
}��¹¯ÈmãËÓÒ���ÒÓÈäÒ�Ë°}ÒäÒ�°Ò°�ËäÈäÒ�ÓÈ�º°ÓºmË�°º�
�Ë�ÈÓÒ«��¯È�Ò�ÒºÓÓ©²�äË�º�ºm�Ò�°¯Ë�°�m�Ò°}�°°�mËÓÓº�º
ÒÓ�ËããË}�È��|­°�Î�ËÓ©�mº¹¯º°©�¹¯ÒäËÓËÓÒ«��¯ÈÏ¯È­º�
�ÈÓÓ©²�m�jÓ°�Ò���Ë��Ëº¯ÒÒ�Ò��ÒÓÈäÒ}Ò�°Ò°�Ëä��¹¯Èm�
ãËÓÒ«�v|�cks��Óºm©²�ãº�Ò�Ë°}Ò²�äË�º�ºm�¹¯Ë�°�ÈmãË�
ÓÒ«�Ò�º­¯È­º�}Ò�ÏÓÈÓÒ®�Ò�°ºÏ�ÈÓÒ«�ÓÈ�ª�º®�º°ÓºmË�Óº�
mº�º� }ãÈ°°È� °Ò°�Ëä� ÒÓ�ËããË}��Èã
Óº�º� �¹¯ÈmãËÓÒ«� Û
ãº�Ò}º��¹¯Èmã«Ëä©²� °Ò°�Ëä���È}�ÓÈÏ©mÈ��°«� °Ò°�Ëä©
ÒÓ�ËããË}��Èã
Óº�º� �¹¯ÈmãËÓÒ«�� m� }ºÓ��¯Ë� �¹¯ÈmãËÓÒ«
}º�º¯©²�¹¯ÒäËÓ«��°«�°¯Ë�°�mÈ�Èm�ºäÈ�Ò�Ë°}º�º��º}È�
ÏÈ�Ëã
°�mÈ��Ëº¯Ëä���¯ÒmË�ËÓº�º¹Ò°ÈÓÒË�Óºm©²�ãº�Ò�Ë�
°}Ò²�°¯Ë�°�m��¹ºÏÒ�ÒmÓ©²�Ò°�Ò°ãËÓÒ®���Ò²�¹¯ËÒä��Ë°�m
Ò�º�¯ÈÓÒ�ËÓÒ®�¹º�°¯ÈmÓËÓÒ��°�ÒÏmË°�Ó©äÒ�°¯Ë�°�mÈäÒ
Ò°}�°°�mËÓÓº�º�ÒÓ�ËããË}�È�

|�Óº°Ò�Ëã
Óº� ÁÈ}�º¯ºm�� ÏÈ�¯��Ó«��Ò²� 	Ò¯º}ºË
¹¯ÒäËÓËÓÒË�ãº�Ò�Ë°}º�º�¹º�²º�È�}�ÏÈ�È�Èä��¹¯ÈmãËÓÒ«�
��mË¯Î�ÈË�°«�°ãË����ËË��|°ÓºmÓÈ«�¹¯Ò�ÒÓÈ��º­�°ãºm�
ãÒmÈ��È«�m©°º}���°ãºÎÓº°�
�¹ºÒ°}È�m©mº�È��ã«��º°�
�È�º�Óº�­º�È�©²�ãº�Ò�Ë°}Ò²�Ò°�Ò°ãËÓÒ®��°º°�ºÒ��m�¯Ë�
}�¯°ÒmÓº°�Ò�Áº¯äÈã
Óº�º�º¹Ò°ÈÓÒ«�ÏÈ�È�Ò�m�«mÓº®�ÒãÒ
°}¯©�º®�Áº¯äË��j°�º�ÓÒ}ºä��È}º®�¯Ë}�¯°ÒmÓº°�Ò�äº�
ÎË��°�È�
��ÓÈ¹¯ÒäË¯��ÓËº­²º�Òäº°�
�¯ÈÏmË¯�©mÈÓÒ«�¹º�
mË�ËÓÒ«� °Ò°�Ëä©� mº� m¯ËäËÓÒ� Ò� ¹¯º°�¯ÈÓ°�mË�� {�º¯È«
¹¯Ò�ÒÓÈ�Û�äºÓº�ºÓÓº°�
�m©mº�ºm��ºÏÓÈ�È��È«����º�º��
ÓÈÎ�©�m©mË�ËÓÓ©®�ÁÈ}��ÓË�äºÎË����¯È�Ò�
�°mºË®�Ò°�
�ÒÓÓº°�Ò�°º�m¯ËäËÓËä���¯Ë�ãÈ�ÈË�°«�¹º�²º���}º�º¯©®
¹ºÏmºã«Ë��� ¹º� }¯È®ÓË®� äË¯Ë�� �ã«� ÓË}º�º¯©²� mÈÎÓ©²
}ãÈ°°ºm�ÏÈ�È��º¹Ë¯Ò¯ºmÈ�
� °�ÓËäºÓº�ºÓÓº°�
��Ò�¹¯Ë�
º�ºãË�
� ¹¯º­ãËä©� ¯Ë}�¯°ÒmÓº°�Ò�� º°�ÈmÈ«°
� m� ¯Èä}È²
}ãÈ°°Ò�Ë°}º�º� ¹º�²º�È�� iÈã
ÓË®	ËË� ¯ÈÏmÒ�ÒË� Óºmº�º
ÓÈ¹¯ÈmãËÓÒ«�mÒ�Ò�°«�m�

z °ºÏ�ÈÓÒÒ�ÙÓË�Ë�}º�ºµ�mÈ¯ÒÈÓ�È�̄ ÈÏ¯È­º�ÈÓÓ©²�¹ºÏÒ�
�ÒmÓ©²�Ò°�Ò°ãËÓÒ®�

z ¹¯ÒäËÓËÓÒÒ�°ºm¯ËäËÓÓ©²�Ò�Ë®�¹¯Ò­ãÒÎËÓÒ«��Ë��}�
�ÒÒ�}�¹¯È}�Ò�Ë°}Òä�¯È°°�Î�ËÓÒ«ä�

z º¯�ÈÓÒÏÈ�ÒÒ� mÏÈÒäº�Ë®°�mÒ«� �¯ºmÓ«� ¯È°°�Î�ËÓÒ®
º­�Ë�º�mÒ�È�°º�°¯Ë�ÓÒä��¯ºmÓËä�º­¯È­º�}Ò�ÒÓ°�¯�}�
�ÒmÓ©²�ÏÓÈÓÒ®���Ò¹È�¹¯ÈmÒã�ÙË°ãÒ�Û��ºµ��Ò�°�ÓÒÎ�
ÓÒä��¯ºmÓËä�Èã�º¯Ò�äÒ�Ë°}º�º��Ò¹È��Ò°}�°°�mËÓÓ©Ë
ÓË®¯ºÓÓ©Ë�°Ë�Ò���ËÓË�Ò�Ë°}ÒË�Èã�º¯Ò�ä©���¯È�Ò�Ò�
ºÓÓ©Ë�Èã�º¯Ò�ä©��¹¯ÈmãËÓÒ«��

z Èm�ºäÈ�ÒÏÈ�ÒÒ��ËãË¹ºãÈ�ÈÓÒ«�Ò�¹Ë¯Ë°äº�¯È�}¯Ò�Ë�
¯ÒËm�}È�Ë°�mÈ��¹¯ÈmãËÓÒ«��ª�È�¹¯º­ãËäÈ�ÓÈÏ©mÈË�°«
°�¹Ë¯ÏÈ�È�Ë®�m�º­ãÈ°�Ò�°ºÏ�ÈÓÒ«�°Ò°�Ëä�ÒÓ�ËããË}���
Èã
Óº�º��¹¯ÈmãËÓÒ«�°ãºÎÓ©äÒ�°Ò°�ËäÈäÒ�
{�¯È­º�Ë�>�@�m�°ÎÈ�º®��ËÏÒ°Óº®�Áº¯äË�ÒÏãºÎËÓ©�¯Ë�

Ï�ã
�È�©�Ò�¹Ë¯°¹Ë}�Òm©�̄ È­º��¹º�m©¹ºãÓËÓÒ���¯º�¯Èä�
ä©�°ºÏ�ÈÓÒ«�Ùp�ÒÓº®��ËºäË�¯Ò�Ë°}º®��Ëº¯ÒÒ��¹¯ÈmãË�
ÓÒ«�Û��Ëº¯ÒÒ�°�¯�}��¯��¹¯ÈmãËÓÒ«µ��sÈ�Èã
Ó©®�ª�È¹
ª�º®��¯º�¯Èää©�°Áº¯ä�ãÒ¯ºmÈÓ�m����� ���|Ó�°��Ë°��
mËÓÓº�º¹Ò¯Èã°«�ÓÈ�º¹©��Ò�¯ËÏ�ã
�È�©�°ºÏ�ÈÓÒ«��Ëº¯ÒÒ
�¹¯ÈmãËÓÒ«�°Ò°�ËäÈäÒ�°�¯È°¹¯Ë�ËãËÓÓ©äÒ�¹È¯ÈäË�¯È�
äÒ��ÓÈ�È�º®�m����� ���m�jÓ°�Ò���Ë�¹¯º­ãËä��¹¯ÈmãËÓÒ«
ks�vvvc���¯Ë�ãÈ�ÈË�°«�°ºÏ�ÈmÈ�
��ËºäË�¯Ò�Ë°}����Ëº�
¯Ò���¹¯ÈmãËÓÒ«�¹º�º­¯ÈÏ��Ò�¹º�º­Ò��¯ÈÏ¯È­È�©mÈËäº®
m�°ºm¯ËäËÓÓº®��Ëº¯Ë�Ò�Ë°}º®�ÁÒÏÒ}Ë�p�ÒÓº®��ËºäË�¯Ò�
�Ë°}º®��Ëº¯ÒÒ�¹ºã«�ÒãÒ�p�ÒÓº®��Ëº¯ÒÒ�m°Ë²�Á�Ó�ÈäËÓ�
�Èã
Ó©²� mÏÈÒäº�Ë®°�mÒ®�� ��mË¯Î�ÈË�°«�� ��º� ¹º�¯Ë­�
Óº°�
�m�¹º°�¯ºËÓÒÒ�Óºmº®��Ëº¯ÒÒ�mºÏÓÒ}ãÈ�ÒÏ�ÎËãÈÓÒ«
¯Ë	È�
�	Ò¯º}Ò®�}¯���È}��Èã
Ó©²�¹¯º­ãËä��º���¹¯ÈmãË�
ÓÒ«�}º�Ë¯ËÓ�Ó©ä�ãÈÏË¯Ó©ä�ÒÏã��ËÓÒËä��º�̄ È°¹¯Ë�ËãËÓ�
Ó©²�ÓË®¯ºÓÓ©²�°Ë�Ë®��pË�º°ÓºmÓºË�ÓÈÏÓÈ�ËÓÒË�Û��Ëº�
¯Ë�Ò�Ë°}ºË�¯Ë	ËÓÒË�¹¯º­ãËä©��¹¯ÈmãËÓÒ«�°�¯�}��¯ÈäÒ
mäË°�Ë�°�Ò²�°ÒääË�¯Ò«äÒ���¯È�Ò�ÒºÓÓÈ«��Ëº¯Ò«�m�¹º�
�Èmã«��Ëä�­ºã
	ÒÓ°�mË�°mºÒ²�ÏÈ�È��ª�Òä�ÓË�ÏÈÓÒäÈ�
ãÈ°
��º�¯ÈÓÒ�ÒmÈ«°
��¹¯ÈmãËÓÒËä�°º°�º«ÓÒ«äÒ��¹¯Ò�Ëä
m�ÁÒ}°Ò¯ºmÈÓÓ©²���ÎË�ÏÈ�ÈÓÓ©²��ÓËÒÏäËÓÓ©²�°Ò°�ËäÈ²�
���Ë��m�°Ò°�ËäÈ²�°�ÁÒ}°Ò¯ºmÈÓÓ©äÒ�°�¯�}��¯ÈäÒ�Ò�°ºº��
mË�°�m���ÒäÒ�ÁÒ}°Ò¯ºmÈÓÓ©äÒ�°ÒääË�¯Ò«äÒ�

iÈÓº�º¹¯Ë�ËãËÓÒË�°�¯�}��¯�Ò�¹¯º°�¯ÈÓ°�m�}È}�¹¯Ë�
�Ò}È�ºm�Ò�º�Óº	ËÓÒ®���°�ÈÓºmãËÓº����º��ã«�}ÈÎ�º®�°Ò°�
�Ëä©�ÒÏ�	Ò¯º}º�º�}ãÈ°°È�°Ò°�Ëä�°��¹¯ÈmãËÓÒËä�ÒäË���
°«� �¯Ò� °º­°�mËÓÓ©Ë� °�¯�}��¯©�� °�¯�}��¯È� zÈãäÈÓÈ�
°�¯�}��¯È�lºÓÎÈ�ÒãÒ�°�¯�}��¯È�ÁÈÏºmº�º�¹º¯�¯Ë�È��ÒÁ�
ÁË¯ËÓ�ÒÈã
Óº�º� m}ã��ËÓÒ«�� m�º¯Ò�ÓÈ«� äË�¯Ò�Ë°}È«
°�¯�}��¯È���¯Ò�ª�ºä�}ÈÎ�È«�¹º°ãË����È«�ÒÏ�ª�Ò²�°�¯�}�
��¯� mãºÎËÓÈ� m� ¹¯Ë�©������� �º}ÈÏÈÓº�� ��º� ¹ºÓ«�Ò�
Ù°Ò°�ËäÈ� °� �¹¯ÈmãËÓÒËäµ�äºÎÓº� ¹¯Ò�È�
� �ËºäË�¯Ò�Ë�
°}ºË�°º�Ë¯ÎÈÓÒË�����Ë��Ò°�ºã}ºmÈ�
��ËºäË�¯Ò�Ë°}Ò���Ë°ãÒ
º�ºÎ�Ë°�mÒ�
�Ë�º�°�¹ºÓ«�ÒËä�Ù¯È°°ãºËÓÒ«µ����Ë�äÓºÎË�
°�mº�ãº}Èã
Ó©²�°º°�º«ÓÒ®�Û�ª�º�­ÈÏÈ�¯È°°ãºËÓÒ«��äÓº�
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�� 9DXSHO�-�:���0DQWRQ�.�*��DQG�6WDOODUG�(��7KH�LPSDFW�RI�KHWHU�
RJHQHLW\�LQ�LQGLYLGXDO�IUDLOW\�RQ�WKH�G\QDPLFV�RI�PRUWDOLW\���
'HPRJUDSK\��Û�������Û�9RO������Û�c�����Û����

�� 9DXSHO� -�:�� DQG�<DVKLQ�$�,��+HWHURJHQHLW\
V� UXVHV�� VRPH� VXU�
SULVLQJ�HIIHFWV�RI�VHOHFWLRQ�RQ�SRSXODWLRQ�G\QDPLFV����$PHULFDQ
6WDWLVWLFLDQ��Û�������Û�9RO������Û�3�����Û����

�� <DVKLQ� $QDWROL� ,�� DQG� .HQQHWK� *�� 0DQWRQ�� (IIHFWV� RI� 8QRE�
VHUYHG�DQG�3DUWLDOO\�2EVHUYHG�&RYDULDWH�3URFHVVHV�RQ�6\VWHP
)DLOXUH��$�5HYLHZ�RI�0RGHOV�DQG�(VWLPDWLRQ�6WUDWHJLHV����6WD�
WLVWLFDO�6FLHQFH��Û�������Û���������Û�c����Û���

�� <DVKLQ�$�,���'H�%HQHGLFWLV�*���9DXSHO�-�:���HW��DO��*HQHV��'H�
PRJUDSK\��DQG�/LIH�6SDQ��7KH�&RQWULEXWLRQ�RI�'HPRJUDSKLF
'DWD�LQ�*HQHWLF�6WXGLHV�RQ�$JLQJ�DQG�/RQJHYLW\����$P��-�
+XP�*HQHW��Û�������Û�9RO�����Û�3������Û�����

�� <DVKLQ�$�,���'H�%HQHGLFWLV�*���9DXSHO� -�:��� HW�� DO��*HQHV� DQG
/RQJHYLW\��/HVVRQV�IURP�6WXGLHV�RI�&HQWHQDULDQV����-��*HURQ�
%LRO��6FL��Û�������Û�9RO������Û�3��%���Û����

�� &KDPEHUODLQ�*��+HWHURJHQHLW\��2PLWWHG�9DULDEOH�%LDV�DQG�'X�
UDWLRQ�'HSHQGHQFH���/RQJLWXGLQDO�$QDO\VLV�RI�/DERXU�0DUNHW
'DWD��(GV��-��+HFNPDQ�DQG�%��6LQJHU�&DPEULGJH�8QLYHUVLW\
3UHVV��Û�������Û�3���Û���

�� <DVKLQ� $�,�� DQG� ,DFKLQH� ,�$��*HQHWLF� $QDO\VLV� RI� 'XUDWLRQV�
&RUUHODWHG�)UDLOW\�0RGHO�$SSOLHG�WR�6XUYLYDO�RI�'DQLVK�7ZLQV
���*HQHWLF�(SLGHPLRORJ\��Û�������Û�9RO������Û�3�����Û����

�� <DVKLQ�$�,���9DXSHO�-�:��DQG�,DFKLQH�,�$��&RUUHODWHG�,QGLYLGXDO
)UDLOW\��$Q�$GYDQWDJHRXV�$SSURDFK�WR�6XUYLYDO�$QDO\VLV�RI�%L�
YDULDWH�'DWD����0DWKHPDWLFDO�3RSXODWLRQ�6WXGLHV��Û�������Û
9RO�����Û�3�����Û����

�� <DVKLQ� $�,�� DQG� ,DFKLQH� ,�$��:KDW� 'LIIHUHQFH� 'RHV� WKH� 'H�
SHQGHQFH�%HWZHHQ�'XUDWLRQV�0DNH"����/LIH�7LPH�'DWD�$QDO\�
VLV��Û�������Û�9RO�����Û�3���Û���

��� <DVKLQ�$QDWROL�,��DQG�,DFKLQH�,YDQ�$��'HSHQGHQW�+D]DUGV�LQ�WKH
3UREOHP�RI�0XOWLYDULDWH�6XUYLYDO�����-RXUQDO�RI�0XOWLYDULDWH
$QDO\VLV��Û�������Û�9RO������Û�3�����Û����

��� <DVKLQ� $�,��� %HJXQ� $�=�� DQG� ,DFKLQH� ,�$�� *HQHWLF� )DFWRUV� LQ
6XVFHSWLELOLW\�WR�'HDWK��&RPSDUDWLYH�$QDO\VLV�RI�%LYDULDWH�6XU�
YLYDO�0RGHOV����-RXUQDO�RI�(SLGHPLRORJ\�DQG�%LRVWDWLVWLFV��Û
������Û�9RO�����Û�3����Û���

��� <DVKLQ�$�,��DQG�,DFKLQH�,�$��+RZ�)UDLOW\�0RGHOV�&DQ�%H�8VHG
IRU�(YDOXDWLQJ�RI�0RUWDOLW\�$QG�/RQJHYLW\�/LPLWV��7DNLQJ�$G�
YDQWDJH�RI�DQ�,QWHUGLVFLSOLQDU\�$SSURDFK����'HPRJUDSK\��Û
������Û�9RO������Û�3���Û���

��� 2HSSHQ�-���9DXSHO�-�:��'HPRJUDSK\��%URNHQ�OLPLWV�WR�OLIH�H[�
SHFWDQF\����6FLHQFH��Û�������Û�9RO�������������Û�3� ����Û
�����

��� 2OVKDQVNL�6�-���vDUQHV�%�$���&DVVHO�&��,Q�VHDUFK�RI�0HWKXVHODK�
HVWLPDWLQJ�WKH�XSSHU�OLPLWV�WR�KXPDQ�ORQJHYLW\����6FLHQFH��Û
������Û�9RO�������Û�3�����Û����

��� <DVKLQ�$�,���%HJXQ�$�6���%RLNR�6�,���HW��DO��1HZ�DJH�SDWWHUQ�RI
VXUYLYDO�LPSURYHPHQW�LQ�6ZHGHQ��'RHV�LW�FKDUDFWHUL]H�FKDQJHV�LQ
LQGLYLGXDO�DJLQJ"����0HFKDQLVPV�RI�$JLQJ�DQG�'HYHORSPHQW��Û
������Û�9RO�������Û�3�����Û����

��� 9DXSHO� -�:��� -HXQH� %�� 7KH� (PHUJHQFH� DQG� 3UROLIHUDWLRQ� RI
&HQWHQDULDQV��,Q��-HXQH�%��DQG�9DXSHO�-:��HG��([SHULPHQWDO
/RQJHYLW\��IURP�3UHKLVWRU\�WR�WKH�3UHVHQW��Û�2GHQVH��'HQ�
PDUN��2GHQVH�8QLYHUVLW\�3UHVV��������Û�3�����Û����

��� 6HOQHV� $��� %ROOH� 5���+ROW� -��� /XQG�(��&XPXODWLYH� LQFLGHQFH� RI
DVWKPD�DQG�DOOHUJ\�LQ�QRUWK�1RUZHJLDQ�VFKRROFKLOGUHQ�LQ�����
DQG���������3HGLDWU�$OOHUJ\�,PPXQRO��Û�������Û�9RO��������Û
3����Û���

��� 6RULDQR� -�%��� .LUL� 9�$��� 0DLHU� :�&��� 6WUDFKDQ� '�� ,QFUHDVLQJ
SUHYDOHQFH�RI�DVWKPD�LQ�8.�SULPDU\�FDUH�GXULQJ�WKH�����V���
,QW��-��7XEHUF��/XQJ�'LV��Û�������Û�9RO��������Û�3�����Û����

��� 6HQWKLOVHOYDQ�$���/DZVRQ�-���5HQQLH�'�&���'RVPDQ�-�$��6WDELOL�
]DWLRQ�RI�DQ�LQFUHDVLQJ�WUHQG�LQ�SK\VLFLDQ�GLDJQRVHG�DVWKPD
SUHYDOHQFH�LQ�6DVNDWFKHZDQ������ WR���������&KHVW��Û�������Û
9RO����������Û�3�����Û����

��� 6DGLN�.���:LOFRFN�*��7KH�LQFUHDVLQJ�EXUGHQ�RI�$O]KHLPHU�GLV�
HDVH����$O]KHLPHU�'LV�$VVRF�'LVRUG��Û������Û�9RO������Û
3� 6��Û���

��� 5LHV�/�$�*���6PLWK�0�$���*XUQU\�-�*���HW��DO���HGV���&DQFHU�,QFL�
GHQFH�DQG�6XUYLYDO�DPRQJ�&KLOGUHQ�DQG�$GROHVFHQWV��8QLWHG
6WDWHV�6((5�3URJUDP������Û������Û�7KH�1DWLRQDO�&DQFHU
,QVWLWXWH��1&,��PRQRJUDSK���1,+�SXE��%HWKHVGD��0'�������

��� 0F.HDQ�&RZGLQ�5���)HLJHOVRQ�+�6���5RVV�5�.���HW��DO��'HFOLQLQJ
&DQFHU�5DWHV� LQ�WKH�����V����-��&OLQ��2QFRO��Û�������Û
9RO� ����Û�3������Û�����

��� +HDOWK�IRU�DOO��'DWD�%DVH��Û�:+2�5HJLRQDO�2IILFH�IRU�(XURSH�
�����

��� ,$5&��&DQFHU�,QFLGHQFH�LQ�)LYH�&RQWLQHQWV��9��,�9,,,��,$5&
6FL��3XEOLFDWLRQV��/\RQ��)UDQFH�������

��� +ROO\�/��+RZH��3K\OOLV�$��:LQJR��0LFKDHO�-��7KXQ��HW��DO��$QQX�
DO�5HSRUW�WR�WKH�1DWLRQ�RQ�WKH�6WDWXV�RI�&DQFHU������ 7KURXJK
�������)HDWXULQJ�&DQFHUV�:LWK�5HFHQW�,QFUHDVLQJ�7UHQGV���
-RXUQDO�RI�WKH�1DWLRQDO�&DQFHU�,QVWLWXWH��Û�������Û�9RO������Û
3�����Û����

��� 8NUDLQWVHYD�6�9��DQG�<DVKLQ�$�,��(FRQRPLF�SURJUHVV�DV�FDQFHU
ULVN�IDFWRU��,Q��3URFHHGLQJV�RI�WKH��� $(.�&DQFHU�&RQJUHVV�
0DUFK���Û����������:�U]EXUJ��*HUPDQ\�������

��� 2PUDQ�$�5��7KH�HSLGHPLRORJLF�WUDQVLWLRQ��$�WKHRU\�RI�WKH�(SL�
GHPLRORJ\�RI�SRSXODWLRQ�FKDQJH����������%XOO�:RUOG�+HDOWK
2UJDQ��Û�������Û�9RO���������Û�3�����Û����

��� 0DVFL�7HLORU�1��DQG�(��.DULP��7KH�EXUGHQ�RI�FKURQLF�GLVHDVHV
���6FLHQFH��Û�������Û�9RO�������Û�3������Û�����

��� <DVKLQ�$�,���8NUDLQWVHYD��6�9���%RLNR�6�,��DQG�$UEHHY�.�*��,QGL�
YLGXDO�DJLQJ�DQG�PRUWDOLW\�UDWH��+RZ�DUH�WKH\�UHODWHG"����6RFLDO
%LRORJ\��Û�������Û�9RO������Û�3�����Û����

��� 8NUDLQWVHYD�6�9���<DVKLQ�$�,��,QGLYLGXDO�DJLQJ�DQG�FDQFHU�ULVN�
+RZ�DUH�WKH\�UHODWHG"����'HPRJUDSKLF�5HVHDUFK��Û�������Û
9ºO������Û�c�����Û����

��� 8NUDLQWVHYD� 6�9��� <DVKLQ� $�,��2SSRVLWH�3KHQRW\SHV� RI�&DQFHU
DQG�$JLQJ�$ULVH�IURP�$OWHUQDWLYH�5HJXODWLRQ�RI�&RPPRQ�6LJQDO�
LQJ�3DWKZD\V����$QQ��1��<��$FDG��6FL��Û�������Û�9RO��������Û
c���Û��

��� 0LFKDOVNL�$�,���-RKQVRQ�7�(���&\SVHU�-�5��DQG�<DVKLQ�$�,��+HDWLQJ
6WUHVV�3DWWHUQV�LQ�&DHQRUKDEGLWLV�HOHJDQV�/RQJHYLW\�DQG�6XUYL�
YRUVKLS����%LRJHURQWRORJ\��Û�������Û�9RO�����Û�c����Û���

��� <DVKLQ�$�,���&\SVHU�-�:���-RKQVRQ�7�(���HW��DO��$JHLQJ�DQG�VXU�
YLYDO�DIWHU�GLIIHUHQW�GRVHV�RI�KHDW�VKRFN��WKH�UHVXOWV�RI�DQDO\VLV
RI�GDWD�IURP�VWUHVV�H[SHULPHQWV�ZLWK�WKH�QHPDWRGH�ZRUP
&DHQRUKDEGLWLV�HOHJDQV����0HFKDQLVPV�RI�$JLQJ�DQG�'HYHORS�
PHQW��Û�������Û�9RO�������Û�c������Û�����

��� 0LFKDOVNL�$�,��DQG�<DVKLQ�$�,��'HWHFWLRQ�RI�+RUPHVLV�LQ�/RQ�
JHYLW\�6LPXODWLRQ�$SSURDFK�IRU�+HWHURJHQHRXV�3RSXODWLRQ���
0DWKHPDWLFDO�%LRVFLHQFHV��Û�������Û�9RO�������Û�c����Û���

��� 'RQHKRZHU�/��'RHV�S�� DIIHFW�RUJDQLVPDO�DJLQJ"����-��&HOOXODU
3K\VLRO��Û�������Û�9RO������Û�3����Û���

��� *HPV�'���6XWWRQ�$�-���6XQGHUPH\HU�0�/���HW��DO��7ZR�SOHLRWURSLF
FODVVHV�RI�GDI�� PXWDWLRQ�DIIHFW�ODUYDO�DUUHVW��DGXOW�EHKDYLRU��UH�
SURGXFWLRQ�DQG�ORQJHYLW\�LQ�&DHQRUKDEGLWLV�HOHJDQV����*HQHW�
LFV��Û�������Û�9RO����������Û�3�����Û����

��� 3DUWULGJH�/���*HPV�'��0HFKDQLVPV�RI�DJHLQJ��SXEOLF�RU�SULYDWH"
���1DW��5HY��*HQHW��Û�������Û�0DU���������Û�c�����Û����

��� /DUVHQ�3�/���$OEHUW�3�6���5LGGOH�'�/��*HQHV�WKDW�UHJXODWH�ERWK
GHYHORSPHQW�DQG�ORQJHYLW\�LQ�&DHQRUKDEGLWLV�HOHJDQV����*HQHW�
LFV��Û�������Û�9RO����������Û�3������Û�����

��� /DNRZVNL�%���+HNLPL�6��'HWHUPLQDWLRQ�RI�OLIH�VSDQ�LQ�&DHQRUKDE�
GLWLV�HOHJDQV�E\�IRXU�FORFN�JHQHV����6FLHQFH��Û�������Û
9RO� �����Û�3������Û�����

��� +RXWKRRIG�.���%UDHFNPDQ�%�3���-RKQVRQ�7�(���9DQIOHWHUHQ�-�5�
/LIH�H[WHQVLRQ�YLD�GLHWDU\�UHVWULFWLRQ�LV�LQGHSHQGHQW�RI�WKH
,QV�,*)�� VLJQDOOLQJ�SDWKZD\�LQ�&DHQRUKDEGLWLV�HOHJDQV���
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Ó©²�Ò�ÁÈÓ�ºä�
Ó©²�È�ËÓ�ºm�¹¯Ò�ÏÈ�ÈÓÓº®�°�¯�}��¯Ë�ÒÓÁº¯äÒ¯ºmÈÓ�
Óº°�Ò��

z °�È­Òã
ÓºË�ÒÓÁº¯äÈ�ÒºÓÓºË�¯ÈmÓºmË°ÒË��m�}º�º¯ºä
}ÈÎ�©®�È�ËÓ���}È}�¯ËÈã
Ó©®���È}�Ò�ÁÈÓ�ºäÓ©®��ÓÈ�
­ã��ÈË���º��¯ËÏ�ã
�È��Ò�¯©��}º�º¯º�º�ºÎÒ�ÈË��

cÒ°������¯ÈÁ�¯ËÁãË}°ÒmÓº®�Ò�¯©�m�¹¯ÒäË¯Ë��

cÒ°�����lÈ�¯Ò�©�m©Ò�¯©�Ë®�m�¹¯ÒäË¯Ë��
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z ãºÎÓºË�¯ÈmÓºmË°ÒË�Û��È}ºË�°�È­Òã
ÓºË�ÒÓÁº¯äÈ�Ò�
ºÓÓºË�¯ÈmÓºmË°ÒË��}º�º¯ºË�ÓË�«mã«Ë�°«�¯ÈmÓºmË°ÒËä
m��°ãºmÒ«²�º­�Ë�º�ÏÓÈÓÒ«�

z �¯ÈÁ�̄ ËÁãË}°ÒmÓº®�Ò�¯©�Û���º­Ó©®�ÒÓ°�¯�äËÓ��Ò°�
°ãË�ºmÈÓÒ«�°mº®°�m�¹º°ãË�ÓË®�Ò�m©¯ÈÏÒ�Ëã
ÓºË�°¯Ë��
°�mº�º¹Ò°ÈÓÒ«�ÒÓÁº¯äÈ�ÒºÓÓº®�°�¯�}��¯©�Ò�mÏÈÒ�
äº�Ë®°�mÒ«�È�ËÓ�ºm�
{� ¯Èä}È²� º¹Ò°ÈÓÓ©²� äº�ËãË®� ¹º«mã«Ë�°«� mºÏäºÎ�

Óº°�
� Ò°°ãË�ºmÈÓÒ«� ÏÈmÒ°Òäº°�Ò� ÒÓÁº¯äÈ�ÒºÓÓº�º
¯ÈmÓºmË°Ò«�Ò�m©Ò�¯©	Ë®�È�ËÓ�ºm�º��Ò²�ÒÓÁº¯äÒ¯ºmÈÓ�
Óº°�Ò��m��ºä��Ò°ãË�Û�̄ ÈÓ�ºm�̄ ËÁãË}°ÒÒ��Ò��m��È°�Óº°�Ò�
º¹¯Ë�ËãËÓÒ«�äÈ}°ÒäÈã
Óº�º��ËãË°ºº­¯ÈÏÓº�º�m��º®�ÒãÒ
ÒÓº®�°Ò��È�ÒÒ�¯ÈÓ�È�¯ËÁãË}°ÒÒ�

z¯ºäË� �º�º�� ÒäË«� ÏÈmÒ°Òäº°�
� ÒÓÁº¯äÈ�ÒºÓÓº�º
¯ÈmÓºmË°Ò«� º�� °�¯�}��¯©� ÒÓÁº¯äÒ¯ºmÈÓÓº°�Ò�� äºÎÓº
°�ÈmÒ�
�Ò�̄ Ë	È�
�ÏÈ�È�Ò�̄ ËÁãË}°ÒmÓº�º��ÒÓÁº¯äÈ�ÒºÓ�
Óº�º���¹¯ÈmãËÓÒ«�Û�º¹¯Ë�ËãËÓÒ«��º®�°�¯�}��¯©�ÒÓÁº¯�
äÒ¯ºmÈÓÓº°�Ò��¹¯Ò�}º�º¯º®��¹¯Èmã«Ëä©Ë�°�­�Ë}�©�º}È�
Ï©mÈ��°«�m��¯Ë­�Ëäºä�¯ÈmÓºmË°ÒÒ�

�Ë¯Ë�Ò°ãËÓÓºË�º�Óº°Ò�°«�}��ÎË�¹ºã��ËÓÓ©ä�̄ ËÏ�ã
�
�È�Èä��}º�º¯©Ë�º�Ó��
�ÓË�°ãË��Ë��°�Ò�È�
�Ò°�Ë¯¹©mÈ��
�ÒäÒ��{�}È�Ë°�mË�¹Ë¯°¹Ë}�ÒmÓ©²�ÓÈ¹¯ÈmãËÓÒ®��Èã
ÓË®�
	Ò²�Ò°°ãË�ºmÈÓÒ®�°ãË��Ë���m�¹Ë¯m���º�Ë¯Ë�
��m©�ËãÒ�

ÒÏ��ËÓÒË��ÒÓÈäÒ�Ë°}Ò²��m��ºä��Ò°ãË�Û�m�¯ÈÏmË¯Ó��º®
Áº¯äË��Ò�ÒË¯È¯²Ò�Ë°}Ò²�̄ ËÁãË}°ÒmÓ©²�Ò�¯��È��È}ÎË�̄ È°�
°äº�¯ËÓÒË�°�¯�}��¯�ÒÓÁº¯äÒ¯ºmÈÓÓº°�Ò��m�}º�º¯©²�ÒÓ�
Áº¯äÈ�Ò«� º¹Ò°©mÈË�°«� ÒãÒ� äÓºÎË°�mºä� mºÏäºÎÓ©²
ÏÓÈ�ËÓÒ®�ÓËº¹¯Ë�ËãËÓÓº�º�¹È¯ÈäË�¯È��ÒãÒ�¯È°¹¯Ë�ËãË�
ÓÒËä� mË¯º«�Óº°�Ë®�� ÒãÒ�Á�Ó}�ÒË®� ¹¯ÒÓÈ�ãËÎÓº°�Ò� Ò
°��Ë°�m����º�¯ÈÓÒ�ËÓÒ«�ÓÈ�ÓË¹¯º�Òmº¯Ë�Òm©Ë�}ºä­Ò�
ÓÈ�ÒÒ�ÒÓÁº¯äÒ¯ºmÈÓÓº°�Ò�È�ËÓ�ºm�

{�ÏÈ}ã��ËÓÒË�º�äË�Òä����º�ÒäË��ÒË°«�ÓÈ�°Ë�º�Ó«�̄ Ë�
Ï�ã
�È�©��Ëº¯Ë�Ò�Ë°}º�º�Ò°°ãË�ºmÈÓÒ«�äº�ËãË®�¯ËÁãË}�
°ÒmÓº�º�¹¯ÒÓ«�Ò«�̄ Ë	ËÓÒ®��ÎË�ÓÈ²º�«��	Ò¯º}ºË�¹¯ÒäË�
ÓËÓÒË��ã«�¯ÈÏ¯È­º�}Ò�¹¯Ò}ãÈ�Ó©²�äº�ËãË®�>��������@�
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�� 0DV�&ROHOO�$���:KLQVWRQ�0�'���*UHHQ�-�5��0LFURHFRQRPLF�WKH�
RU\��Û�1��<���2[IRUG�8QLY��3UHVV�������

�� ��­}º�l�{���sºmÒ}ºm�i�k���Ëº¯Ò«�Ò�¯�m��¹¯ÈmãËÓÒÒ�º¯�ÈÓÒ�
ÏÈ�ÒºÓÓ©äÒ�°Ò°�ËäÈäÒ��Û�l���vjs�p��������

�� 0\HUVRQ� 5�%�� *DPH� WKHRU\�� DQDO\VLV� RI� FRQIOLFW�� Û� /RQGRQ�
+DUYDUG�8QLY��3UHVV�������

�� �ËÁËm¯� {�k�� zºÓÁãÒ}����ÒË� °�¯�}��¯©�� Û�l��� cÈ�Òº� Ò
°m«Ï
�������

�� sºmÒ}ºm� i�k���  ²È¯�Ò	mÒãÒ� k���� cËÁãË}°ÒmÓ©Ë� Ò�¯©�� Û
l���vjs�p��������

�� sºmÒ}ºm�i�k��� ²È¯�Ò	mÒãÒ�k����k}�ÒmÓ©®�¹¯º�ÓºÏ��Û�l��
j���cks�������

�� $XPDQQ�5�-���+HLIHW]�$��,QFRPSOHWH�LQIRUPDWLRQ��+DQGERRN�RI
*DPH�7KHRU\��9RO��,,,��FK������Û�$PVWHUGDP��(OVHLYHU��IRUWK�
FRPLQJ��

�� �Ë¯äË®Ë¯���r��j�¯©�°�ÓË¹¯º�Òmº¹ºãºÎÓ©äÒ�ÒÓ�Ë¯Ë°ÈäÒ��Û
l���sÈ�}È�������

�� z�}�	}ÒÓ�s�v���lº¯ºÏºm�{�{���Ëº¯Ò«�ÓËÈÓ�È�ºÓÒ°�Ò�Ë°}Ò²
Ò�¯��Û�l���l���������

��� +RZDUG�1��7KHRU\�RI�PHWD�JDPHV����*HQHUDO�V\VWHPV��Û�������Û
¢ ����Û�3�����Û����

��� $XPDQQ� 5�-���0DVKOHU�0�� 7KH� EDUJDLQLQJ� VHW� IRU� FRRSHUDWLYH
JDPHV��(GV��0��'UHVKHU��/�6��6KDSOH\��DQG�$�:��7XFNHU��$G�
YDQFHV�LQ�*DPH�7KHRU\��Û�3ULQFHWRQ��3ULQFHWRQ�8QLYHUVLW\
3UHVV��������Û�3�����Û����

��� 0HUWHQV� -��)��� =DPLU� 6��)RUPXODWLRQ� RI�%D\HVLDQ� DQDO\VLV� IRU
JDPHV�ZLWK�LQFRPSOHWH�LQIRUPDWLRQ����,QW��-��*DPH�7KHRU\��Û
������Û�¢ ����Û�3���Û���

��� +DUVDQ\L�-��*DPHV�ZLWK�LQFRPSOHWH�LQIRUPDWLRQ�SOD\HG�E\�Ù%D\H�
VLDQµ�SOD\HUV����0DQDJHPHQW�6FL��Û�3DUW�,��������Û�9RO� ���
¢ ���Û�3�����Û�����Û�3DUW�,,��������Û�9RO������¢ ���Û
3� ���Û�����Û�3DUW� ,,,�� ������Û�9RO������Û�¢ ���Û
3� ���Û����

��� 6DNRYLFV�-��*DPHV�RI�LQFRPSOHWH�LQIRUPDWLRQ�ZLWKRXW�FRPPRQ
NQRZOHGJH�SULRUV����7KHRU\�DQG�'HFLVLRQ��Û�������Û�¢ ����Û
3�����Û����

��� &KNKDUWLVKYLOL� $�*�� %D\HV�1DVK� HTXLOLEULXP�� LQILQLWH�GHSWK
SRLQW�EHOLHI�VWUXFWXUHV����$XWRPDWLRQ�DQG�5HPRWH�&RQWURO��Û
������Û�¢ ����Û�3�����Û����

���  ²È¯�Ò	mÒãÒ�k����jÓÁº¯äÈ�ÒºÓÓºË�¯ÈmÓºmË°ÒË�����¹¯ÈmãË�
ÓÒË�­ºã
	ÒäÒ�°Ò°�ËäÈäÒ��v­���¯����j���cks��Û�������Û
{©¹�����Û�v����Û����

��� 1RYLNRY� '�$��� &KNKDUWLVKYLOL� $�*�� ,QIRUPDWLRQDO� HTXLOLEULXP�
SRLQW�EHOLHI�VWUXFWXUHV����$XWRPDWLRQ�DQG�5HPRWH�&RQWURO��Û
������Û�¢ ����Û�3�����Û����

��� 1RYLNRY�'�$���&KNKDUWLVKYLOL�$�*��,QIRUPDWLRQDO�HTXLOLEULXP�VWD�
ELOLW\�LQ�UHIOH[LYH�JDPHV����$XWRPDWLRQ�DQG�5HPRWH�&RQWURO��Û
������IRUWKFRPLQJ��

��� sºmÒ}ºm�i�k���  ²È¯�Ò	mÒãÒ� k�����¯Ò}ãÈ�Ó©Ë�äº�ËãÒ� ÒÓ�
Áº¯äÈ�ÒºÓÓº�º��¹¯ÈmãËÓÒ«��Û�l���j���cks�������

�����������������
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{�cº°°ÒÒ�ÓÈ­ã��ÈË�°«��°�º®�ÒmÈ«��ËÓ�ËÓ�Ò«�¯º°�È
�Ò°ãÈ� Ò� �«ÎË°�Ò� ¹º°ãË�°�mÒ®��¯ËÏm©�È®Ó©²� °Ò��È�Ò®
� v��¹¯Ò¯º�Óº�º�Ò��Ë²Óº�ËÓÓº�º�²È¯È}�Ë¯È��äÈ°	�È­©
}º�º¯©²�m�¯«�Ë�°ã��ÈËm��È}ºm©����º�¹¯Òmº�«��}�ÓËº­¯È�
�Òä©ä�ÒÏäËÓËÓÒ«ä�º}¯�ÎÈ��Ë®�¹¯Ò¯º�Óº®�°¯Ë�©��°}È�
Ï©mÈ��°«� ÓÈ� ª}ºÓºäÒ}Ë� Ò� ­ËÏº¹È°Óº°�Ò� �º°��È¯°�mÈ�
v�ääÈ¯Ó©®�ª}ºÓºäÒ�Ë°}Ò®���Ë¯­�°�ÈÓºmÒ�
°«�°º¹º°�
�ÈmÒä©ä�°º�°¯Ë�ÓË�º�ºm©ä�mÈãºm©ä�mÓ��¯ËÓÓÒä�¹¯º�
��}�ºä�°�¯ÈÓ©��v¯Ë�ÓÒ®�ÒÓ�ÒmÒ��Èã
Ó©®�¯Ò°}�ÓÈ°ËãË�
ÓÒ«�ÓÈ��mÈ�¹º¯«�}È�¹¯Ëm©	ÈË���¯ºmÓÒ���º¹�°�Òä©Ë�m
¯ÈÏmÒ�©²�°�¯ÈÓÈ²�äÒ¯È�

��Ò�©mÈ«�mºÏ¯È°�È��ÒË�äÈ°	�È­©�¹¯«äº�º���Ë¯­È
º�� v��ÏÈ�¯È��ÓÈ�Ò²�ãÒ}mÒ�È�Ò��Ò�̄ ËÈ­ÒãÒ�È�Ò��¹º°�¯È�
�Èm	Ë�º�ÓÈ°ËãËÓÒ«�Ò��Ë¯¯Ò�º¯Ò®��äºÎÓº�°�ËãÈ�
�m©mº��
��º�m�­ãÒÎÈ®	Ë®�¹Ë¯°¹Ë}�ÒmË�¹º�¯«���¹º}ÈÏÈ�ËãË®�ª}º�
ÓºäÒ}È�°�¯ÈÓ©�­��Ë��ÓË�m�°º°�º«ÓÒÒ�mº°¹ºãÓ«�
�¹º�Ë¯Ò
º�� v��{�¹º�º­Óº®�°Ò��È�ÒÒ��°�º®�ÒmºË�¯ÈÏmÒ�ÒË�°�¯È�
Ó©�°�ÈÓºmÒ�°«�ÓË¯ËÈã
Ó©ä�­ËÏ�¹¯ÒÓ«�Ò«�ªÁÁË}�ÒmÓ©²
¹¯Ë��¹¯Ë�Ò�Ëã
Ó©²�äË¯���äËÓ
	È��Ò²�º¹È°Óº°�
��äÈ°�
	�È­©�Ò�¹º°ãË�°�mÒ«� v���º°}ºã
}��äÓº�ÒË�}È�È°�¯º�
Á©�Ò�°�Ò²Ò®Ó©Ë�­Ë�°�mÒ«�¹¯Ë�º�m¯È�Ò�
�ÓËã
Ï«���º�¯Ë�
	ËÓÒË�ÏÈ�È���äËÓ
	ËÓÒ«���Ë¯­È�º��ÓÒ²�°�ÈÓºmÒ�°«�mÈÎ�
Ó©ä�ªãËäËÓ�ºä��º°��È¯°�mËÓÓº®�¹ºãÒ�Ò}Ò�°�¯ÈÓ©�

nÈ}�Ò�Ë°}Ò��¯Ë­�Ë�°«�¯ËÈãÒÏÈ�Ò«�º¹�ÒäÈã
Óº®�°�¯È�
�Ë�ÒÒ� �ËãËÓÈ¹¯ÈmãËÓÓº�º� mºÏ�Ë®°�mÒ«� ÓÈ� °º�ÒÈã
Ó��
°Ò°�Ëä��m��Ëãºä�Ò�ÓÈ�ËË�º��Ëã
Ó©Ë�°º°�Èmã«��ÒË���¯Ò
ª�ºä�ÓÈ�}È��ÈË��Óºm©Ë� ÏÓÈÓÒ«�º�¹¯Ò¯º�Ë�º¹È°Óº°�Ë®�
�}ÈÏ©mÈË��¹��Ò�Ò�°¯Ë�°�mÈ�ÓËº­²º�Òäº�º��Ë²ÓÒ�Ë°}º�º�Ò
�Ë²Óºãº�Ò�Ë°}º�º�̄ ÈÏmÒ�Ò«��cºã
�ª}ºÓºäÒ}Ò�Ò�¹¯ÈmÈ�°º�
°�ºÒ��m�¹Ë¯Ëmº�Ë�ÎÒÏÓË�Ë«�Ëã
Óº°�Ò�ÓÈ�«Ï©}��°�ÈÓºm�
ãËÓÓ©²� �º°��È¯°�mºä� Óº¯ä� Ò� �¯Ë­ºmÈÓÒ®�� äË�º�ºm� Ò
Áº¯ä��¹¯ÈmãËÓÒ«��m�°ºmº}�¹Óº°�Ò�¹¯Ë�°�Èmã«��Ò²�°º�
­º®��º°��È¯°�mËÓÓ���¹ºãÒ�Ò}���º°��Ë°�mã«Ëä���º¯�È�
ÓÈäÒ��º°��È¯°�mËÓÓº®�mãÈ°�Ò�¹º�¯Ë��ãÒ¯ºmÈÓÒ��­ËÏº�
¹È°Óº°�Ò�

iº°�ÒÎËÓÒË��ËãË®�­ËÏº¹È°Óº°�Ò�°º¹¯«ÎËÓº�°º�ÏÓÈ�
�Ò�Ëã
Ó©äÒ�äÈ�Ë¯ÒÈã
Ó©äÒ�ÏÈ�¯È�ÈäÒ�Ò�m��°ãºmÒ«²�º��
¯ÈÓÒ�ËÓÓº°�Ò� ¯Ë°�¯°ºm� mºÏäºÎÓº� ãÒ	
� ¹��Ëä� ÓÈ��Óº
º­º°ÓºmÈÓÓº®�¯ÈÏ¯È­º�}Ò�Ò�º°��Ë°�mãËÓÒ«�}ºä¹ãË}°È

mÏÈÒäº�m«ÏÈÓÓ©²�¹¯Èmºm©²��ª}ºÓºäÒ�Ë°}Ò²�Ò�¹ºãÒ�Ò�
�Ë°}Ò²�äË¯�

�Ë¯Ë²º��º��}ºÓ�Ë¹�ÒÒ�ÙÈ­°ºã��Óº®µ�­ËÏº¹È°Óº°�Ò�}
}ºÓ�Ë¹�ÒÒ�Ù¹¯ÒËäãËäº�ºµ�¯Ò°}È�º¹¯Ë�ËãÒã�¹º«mãËÓÒË
¹¯ÒÓ�Ò¹ÒÈã
Óº�Óºmº�º�¹º�²º�È�}��¹¯ÈmãËÓÒ��¯ÈÏmÒ�Ò�
Ëä�º­�Ë°�mÈ��°º°�º«�Ë�º�m��ºä����º���ºmãË�mº¯ËÓÒË�äÈ�
�Ë¯ÒÈã
Ó©²�Ò���²ºmÓ©²�¹º�¯Ë­Óº°�Ë®�ÓÈ°ËãËÓÒ«��}È�Ë�
°�mÈ� ÎÒÏÓÒ�� �ºãÎÓº� º°��Ë°�mã«�
°«� ¹¯Ò� °º­ã��ËÓÒÒ
º­«ÏÈ�Ëã
Ó©²��¯Ë­ºmÈÓÒ®�¹º�º­Ë°¹Ë�ËÓÒ��­ËÏº¹È°Óº°�Ò
�ËãºmË}È�Ò�º}¯�ÎÈ��Ë®�Ë�º�°¯Ë�©�

{� ¯Ë	ËÓÒÒ� ¹¯º­ãËä� ­ËÏº¹È°Óº°�Ò� Ò°}ã��Ò�Ëã
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z º­�Ë°�mËÓÓ©Ë�ÒÓÁº¯äÈ�ÒºÓÓ©Ë�¹¯º�Ë°°©�

��� ±ÎÖÈÀËÜÍÛÅ�ÈÍÔÎÐÌÀÖÈÎÍÍÛÅ�ÎÁÚÅÊÒÛ

sÈÒ­ºãËË� °��Ë°�mËÓÓ©äÒ� °º�ÒÈã
Ó©äÒ� ÒÓÁº¯äÈ�
�ÒºÓÓ©äÒ�º­�Ë}�ÈäÒ�m�vwv�«mã«��°«�ÒÓÁº¯äÈ�ÒºÓÓ©Ë
°�­�Ë}�©��Ë®°�mÒ«��ÒäËÓÓº�ºÓÒ�¹¯Ë�°�Èmã«���°º­º®���
¯ËÈã
Ó���°Òã���¹º°¯Ë�°�mºä�}º�º¯º®�¹º��º�ÈmãÒmÈ��°«
Ò�¯ËÈãÒÏ���°«�m°Ë�¹¯ÒÓÒäÈËä©Ë�Ò�Ò°¹ºãÓ«Ëä©Ë�¯Ë	Ë�
ÓÒ«��vºº�Óº	ËÓÒË�mãÒ«ÓÒ®�}ÈÎ�º�º�ÒÓÁº¯äÈ�ÒºÓÓº�º
vi�m�ÒÓÁº¯äÈ�ÒºÓÓºä�¹ºãË�ÁÈ}�Ò�Ë°}Ò�º¹¯Ë�Ëã«Ë����
ÒÓ�ËããË}��Èã
Ó����äº¯Èã
Óº�Ó¯Èm°�mËÓÓ���Ò�ªäº�Òº�
ÓÈã
Ó���È�äº°ÁË¯���}º�º¯È«�ãÒ­º�º}ÈÏ©mÈË��¹º��Ë¯Î}��
ãÒ­º�� ÓÈº­º¯º��� ¹¯º�Òmº�Ë®°�m�Ë�� ÏÈ�ÈÓÓº®� ¹ºãÒ�Ò}Ë
º°��Ë°�mãËÓÒ«�¯ËÎÒäÈ�Á�Ó}�ÒºÓÒ¯ºmÈÓÒ«�°Ò°�Ëä©�

zÈÎ�©®�°Ò°�ËäÓ©®�ªãËäËÓ��( �$��%��U��S���È}ÎË�äºÎË�

²È¯È}�Ë¯ÒÏºmÈ�
°«�äÓºÎË°�mºä�6( �$��%��U��S��¯È°	Ò¯ËÓ�
Ó©²�°º°�º«ÓÒ®�I(� ��D(��V( ���°º�ãÈ°�Ëä©²�°�ªãËäËÓ�È�

äÒ�äÓºÎË°�mÈ�6�3�6����|�ÓÈ}º��ã«�}ºÓ�Ë¹�ºm�S�°Ò°�Ëä�

Ó©²�ªãËäËÓ�ºm�Ò�}ºÓ�Ë¹�È�3�6��°Ò°�Ëä©�¹º°ãË�ÓËË�È¹¯Òº�
¯Ò�ÓË�¹¯Ë�¹ºãÈ�ÈË�°«���È}���º�º�Óº	ËÓÒ«�¹¯Ë�¹º��ËÓÒ«

U
�SUHI ��( �$��%��U��S���°Ò°�ËäÓº�º�ªãËäËÓ�È�( �$��%��U��S��äº���
Ù°Òã
Óº�º�ãÒ�È�
°«µ�º��º­�Ë°Ò°�ËäÓº�º�¹¯Ë�¹º��ËÓÒ«

U
�SUHI �� �3�6����vãË�ºmÈ�Ëã
Óº��­�����º�ãÒ�È�
°«�Ò��ËãËm©Ë
¯ËÎÒä©�Ò²�Á�Ó}�ÒºÓÒ¯ºmÈÓÒ«��jäËÓÓº�Ò°°ãË�ºmÈÓÒË
�È}Ò²�º�ãÒ�Ò®�}È}�°��º�}Ò�Ï¯ËÓÒ«�¹¯ºmË�ËÓÒ«�mÓ��¯ËÓ�
ÓË®�ÒÓÁº¯äÈ�ÒºÓÓº®�¹ºãÒ�Ò}Ò���È}�Ò�º°��Ë°�mãËÓÒ«

mÓË	ÓÒ²� mºÏ�Ë®°�mÒ®� ¹¯Ë�°�Èmã«Ë�� °º­º®� mÈÎÓË®	Ò®
¹¯Ë�äË��ÈÓÈãÒÏÈ�¹ºmË�ËÓÒ«�¯ÈÏãÒ�Ó©²�°Ò°�ËäÓ©²�ªãË�
äËÓ�ºm�vwv�

�����±ÎÖÈÀËÜÍÛÅ�ÈÍÔÎÐÌÀÖÈÎÍÍÛÅ�ÑÒÐÓÊÒÓÐÛ

|�Óº	ËÓÒ«�äËÎ���m©�ËãËÓÓ©äÒ�º­�Ë}�ÈäÒ�º¹¯Ë�Ë�
ã«���°�¯�}��¯��mÓ��¯ËÓÓÒ²�ÒÓÁº¯äÈ�ÒºÓÓ©²�mãÒ«ÓÒ®
vwv��v�¯�}��¯È�°Ò°�Ëä©�º¹¯Ë�Ëã«Ë��º�Óº	ËÓÒ«��m�}º�
�º¯©²� ÓÈ²º�«�°«� °Ò°�ËäÓ©Ë� ªãËäËÓ�©�� �¯Ò� ÒÏ��ËÓÒÒ
}ºÓÁãÒ}�ºm� m©�Ëã«��� ¯ÈÏãÒ�Ó©Ë� �¯�¹¹©� °�­�Ë}�ºm
�Ë®°�mÒ«���È}��m��Ëº¯ÒÒ�Ò�¯�m©�Ëã«���}ºÈãÒ�ÒÒ�ÒÓ�Ë�
¯Ë°ºm��¹Ë¯°ºÓÒÁÒ�Ò¯�«�}ÈÎ�º�º�ËË���È°�ÓÒ}È�°��º�}Ò

Ï¯ËÓÒ«�Ë�º��ËãË®��Ò�}ºÈãÒ�ÒÒ��Ë®°�mÒ«�&R�$��°��º�}Ò�Ï¯Ë�
ÓÒ«�Ë�º�mºÏäºÎÓ©²�mãÒ«ÓÒ®�ÓÈ�°Ò��È�Ò��

{©�ËãÒä�ÒÓÁº¯äÈ�ÒºÓÓ©Ë�°�¯�}��¯©�°��Ë°�mËÓÓ©Ë
¹¯Ò�Ò°°ãË�ºmÈÓÒÒ�vwv�

jÓÁº¯äÈ�ÒºÓÓº� º­Ë°¹Ë�ÒmÈ��ÒË� º¯�ÈÓÒÏÈ�ÒºÓÓ©Ë
°�¯�}��¯©� º¹¯Ë�Ëã«��� º�Óº	ËÓÒ«� ÒË¯È¯²ÒÒ� �}ÈÓÈã©
°ãË�ºmÈÓÒ«�ÒÓÁº¯äÈ�ÒºÓÓ©²�¹º�º}ºm���Ë®°�mÒ®�Ò��¯��
äËÎ���¹È°°ÒmÓ©äÒ�Ò�È}�ÒmÓ©äÒ�°Ò°�ËäÓ©äÒ�ªãËäËÓ�
�ÈäÒ��vw���z�ÓÒä�º�Óº°«�°«�
z ÒÓÁº¯äÈ�ÒºÓÓº�¹¯ºÒÏmº�°�mËÓÓ©Ë� °�¯�}��¯©� Û

°�¯�}��¯©�¹¯ºÒÏmº�°�mÈ�ÒÓÁº¯äÈ�ÒºÓÓ©²�°ºmº}�¹�
Óº°�Ë®�ªãËäËÓ�ºm�vwv�

z ÒÓÁº¯äÈ�ÒºÓÓ©Ë�°�¯�}��¯©�mÓË	ÓÒ²�°m«ÏË®�Û�º�Óº�
	ËÓÒ«�äËÎ���mÓ��¯ËÓÓÒäÒ�Ò�mÓË	ÓÒäÒ�ªãËäËÓ�ÈäÒ�
º¹Ò°©mÈËä©²�m�äº�Ëã«²�º­�Ë}�È�Ò�Ë�º�º}¯�ÎËÓÒ«�

z ÒÓÁº¯äÈ�ÒºÓÓº��ËãËmÈ«� °�¯�}��¯È� Û� º�Óº	ËÓÒ«
äËÎ���}ºÓ�Ë¹�ÈäÒ�°�­�Ë}�ºm��Ë®°�mÒ«�
jÓÁº¯äÈ�ÒºÓÓº�º­Ë°¹Ë�ÒmÈ��ÒË�Á�Ó}�ÒºÓÈã
Ó©Ë�°�¯�}�

��¯©�Û�°�¯�}��¯©�äº�ËãÒ�¹ºmË�ËÓÒ«�vw��ÓÈ­º¯��Ë®°��
mÒ®� Ò� ¹º¯«�º}� Ò²� m©¹ºãÓËÓÒ«� m� º¯�ÈÓÒÏÈ�ÒºÓÓ©²
°�¯�}��¯È²���m��ºä��Ò°ãË�
z ÒÓÁº¯äÈ�ÒºÓÓ©Ë�°�¯�}��¯©�mÏÈÒäº�Ë®°�mÒ«�Û�º��

Óº	ËÓÒ«�äËÎ���äº�Ëã«äÒ�¹ºmË�ËÓÒ«�vw�
z ÒÓÁº¯äÈ�ÒºÓÓ©Ë�°�¯�}��¯©�ÒÏäË¯ËÓÒ®�Û�º�Óº	ËÓÒ«

¹º�¹ºmº���¹¯º�Ë°°ºm�ÒÏäË¯ËÓÒ®��ÈÓÓ©²�Ò�ÒÓÁº¯äÈ�
�ÒºÓÓ©²�°ºmº}�¹Óº°�Ë®��°Ò°�ËäÈ�äºÓÒ�º¯ÒÓ�È��

z ÒÓÁº¯äÈ�ÒºÓÓº�º­Ë°¹Ë�ÒmÈ��ÒË�°�¯�}��¯©�m©­º�
¯È�Û�º�Óº	ËÓÒ«�¹º�¹ºmº���¹¯º�Ë°°ºm�m©­º¯È�Èã
�
�Ë¯ÓÈ�ÒmÓ©²�ÒÓÁº¯äÈ�ÒºÓÓ©²�¯Ë	ËÓÒ®�°�­�Ë}�ÈäÒ
�Ë®°�mÒ«��äº�Ëã
�¹¯ÒÓ«�Ò«�¯Ë	ËÓÒ®��
|¹Ë¯Ò¯ºmÈÓÒË� °� �}ÈÏÈÓÓ©äÒ� °�¯�}��¯ÈäÒ� äºÎË�

¹¯Òmº�Ò�
�}�°�¯�}��¯Èä�­ºãËË�°ãºÎÓº�º�mÒ�È���È}��}ºÈ�
ãÒ�ÒÒ��Ë®°�mÒ«�¹¯Ë�°�Èmã«���°º­º®�ãÒ­º�°ºmº}�¹Óº°�

ªãËäËÓ�ºm�ÒÓÁº¯äÈ�ÒºÓÓº�º­Ë°¹Ë�ÒmÈ��Ë®�Á�Ó}�Òº�
ÓÈã
Óº®�°�¯�}��¯©��ãÒ­º�ÒÓÁº¯äÈ�ÒºÓÓº�º­Ë°¹Ë�ÒmÈ��
�Ë®�°�¯�}��¯©�mÏÈÒäº�Ë®°�mÒ«��zºÈãÒ�ÒÒ�ÒÓ�Ë¯Ë°ºm�Û
°ºmº}�¹Óº°�
� ªãËäËÓ�ºm� ¹Ë¯Ë°Ë�ËÓÒ«� ÒÓÁº¯äÈ�ÒºÓÓº
º­Ë°¹Ë�ÒmÈ��Ë®� °�¯�}��¯©� m©­º¯È� Ò� ÒÓÁº¯äÈ�ÒºÓ�
Óº��ËãËmº®�°�¯�}��¯©�

�����±ÎÖÈÀËÜÍÛÅ�ÈÍÔÎÐÌÀÖÈÎÍÍÛÅ�ÏÐÎÖÅÑÑÛ

vº�ÒÈã
Ó©Ë�¹¯º�Ë°°©�°ºË�ÒÓ«���mºË�ÒÓº�°º�ÒÈã
�
Ó©Ë�º­�Ë}�©�Ò�°ºÏ�ÈÓÓ©Ë�°�¯�}��¯©��º°��Ë°�mã««�¹Ë¯Ë�
²º��°º�ÒÈã
Óº®�°Ò°�Ëä©�ÒÏ�º�Óº�º�°º°�º«ÓÒ«�m��¯��ºË�
zÈÎ�©®�ÒÏ�ÓÒ²�º­Ë°¹Ë�ÒmÈË�°«� °ãºÎÓ©ä� �°º°�ÈmÓ©ä�
ÒÓÁº¯äÈ�ÒºÓÓ©ä� ¹¯º�Ë°°ºä�� �¯Ë­���Òä� °ºÏ�ÈÓÒ«�
¹¯Ëº­¯ÈÏºmÈÓÒ«�Ò�¹º�¯Ë­ãËÓÒ«�º¹¯Ë�ËãËÓÓ©²�ÒÓÁº¯äÈ�
�ÒºÓÓ©²� °ºmº}�¹Óº°�Ë®� �ÒÓÁº¯äÈ�ÒºÓÓº�º� º­º¯º�È��
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|°Óºmº®� ÒÓÁº¯äÈ�ÒºÓÓº�º� º­º¯º�È� m� vwv� «mã«��°«
°ãË����ÒË�º°ÓºmÓ©Ë�¹¯º�Ë°°©�
z ÒÓÁº¯äÈ�ÒºÓÓºË�¹¯ºÒÏmº�°�mº�Û�¹¯º�Ë°°�°ºÏ�ÈÓÒ«

ÒÓÁº¯äÈ�ÒºÓÓ©²�°ºmº}�¹Óº°�Ë®�
z ÒÓÁº¯äÈ�ÒºÓÓºË�¯È°¹¯Ë�ËãËÓÒË�Û�¹¯º�Ë°°�º­Ë°¹Ë�

�ËÓÒ«� �º°��¹È� }� ÒÓÁº¯äÈ�ÒºÓÓ©ä� °ºmº}�¹Óº°�«ä
�ÒÓÁº¯äÈ�ÒºÓÓ©ä�¯Ë°�¯°Èä��

z ÒÓÁº¯äÈ�ÒºÓÓºË�¹º�¯Ë­ãËÓÒË�Û�¹¯º�Ë°°�Ò°¹ºã
Ïº�
mÈÓÒ«�ÒÓÁº¯äÈ�ÒºÓÓ©²�°ºmº}�¹Óº°�Ë®�

z ÒÓÁº¯äÈ�ÒºÓÓ©®�º­äËÓ�Û�¹¯º�Ë°°�º­äËÓÈ�ÒÓÁº¯�
äÈ�ÒºÓÓ©äÒ�°ºmº}�¹Óº°�«äÒ�ÒãÒ�Ò²��È°�«äÒ�����Ë�
¹Ë¯Ë�È�Ò� ÒÓÁº¯äÈ�ÒºÓÓ©²� °ºmº}�¹Óº°�Ë®� äËÎ��
°�­�Ë}�ÈäÒ��Ë®°�mÒ«�
{� º°ÓºmË� ªÁÁË}�ÒmÓº�º� º°��Ë°�mãËÓÒ«� �}ÈÏÈÓÓ©²

¹¯º�Ë°°ºm�ãËÎÈ��º�Óº	ËÓÒ«�°º­°�mËÓÓº°�Ò�ÓÈ�ÒÓÁº¯�
äÈ�ÒºÓÓ©Ë�°ºmº}�¹Óº°�Ò��È��È}ÎË�º�Óº	ËÓÒ«�°º­°�mËÓ�
Óº°�Ò�m�º­ãÈ°�Ò��º°��¹È�}�°¯Ë�°�mÈä�°ºÏ�ÈÓÒ«�Ò�}ÈÓÈãÈä
¯È°¹¯º°�¯ÈÓËÓÒ«� ÒÓÁº¯äÈ�ÒÒ� �ÒÓÁº¯äÈ�ÒºÓÓº®� ÒÓ�
Á¯È°�¯�}��¯©����¯ÈmÈ�°º­°�mËÓÓº°�Ò�ÓÈ�ÒÓÁº¯äÈ�ÒºÓ�
Ó©Ë�¯Ë°�¯°©�Ò�ÒÓÁ¯È°�¯�}��¯��¹¯ÒÓÈ�ãËÎÈ��°�­�Ë}�Èä
�Ë®°�mÒ«��|ÓÒ�̄ ËÈãÒÏ���°«�¹º°¯Ë�°�mºä�ÒÓÁº¯äÈ�ÒºÓ�
Ó©²�°�¯�}��¯���¯Ò�ª�ºä�º°ÓºmÓ©Ë�¹¯º�Ë°°©�äºÎÓº�̄ ÈÏ�
ãºÎÒ�
�ÓÈ�¹º�¹¯º�Ë°°©��}º�º¯©Ë��m�°mº��º�Ë¯Ë�
��«mã«�
��°«�ÒÓÁº¯äÈ�ÒºÓÓ©äÒ�­ÒÏÓË°�¹¯º�Ë°°ÈäÒ��sÈ�Ò²�º°ÓºmË
äº����­©�
�°ºÏ�ÈÓ©�ÒÓÁº¯äÈ�ÒºÓÓ©Ë�­ÒÏÓË°�°�¯�}��¯©�

{ÈÎÓË®	ÒäÒ� ¹¯º�Ë°°ÈäÒ� m� vwv� «mã«��°«� �È}ÎË
¹¯º�Ë°°©� ¹¯Ëº­¯ÈÏºmÈÓÒ«� ÒÓÁº¯äÈ�ÒºÓÓ©²� °ºmº}�¹�
Óº°�Ë®�m�̄ Èä}È²��¯ÈÎ�ÈÓ°}Ò²�°�­�Ë}�ºm��Ë®°�mÒ«��m��È°��
Óº°�Ò��}ºÓ}¯Ë�Óº�º�ÒÓ�ÒmÒ�È���È}ÒË�¹¯º�Ë°°©�º­�Ë�Ò�
ÓÒä�m��¯�¹¹��°º�ÒÈã
Óº�¹°Ò²ºãº�Ò�Ë°}Ò²�ÒÓÁº¯äÈ�ÒºÓÓ©²
¹¯º�Ë°°ºm���¯º�Ë}ÈÓÒË��È}Ò²�¹¯º�Ë°°ºm�°��Ë°�mËÓÓº�ÏÈ�
mÒ°Ò��º��}�ã
��¯Ó©²��}�ã
��¯ºãº�Ò�Ë°}Ò²��ªäº�ÒºÓÈã
�
Ó©²�� ¹°Ò²Ò�Ë°}Ò²� Ò� �¯��Ò²� º°º­ËÓÓº°�Ë®� ãÒ�Óº°�Ò� Ò
�¯Ë­�Ë��°¹Ë�ÒÈã
Óº�º�¹º�²º�È�}�Ò²�ÒÏ��ËÓÒ��>����@�

{ÈÎÓË®	Òä� °Ò°�ËäÓ©ä� ªãËäËÓ�ºä� vwv� «mã«Ë�°«
¹¯º�Ë°°�ÒÓÁº¯äÈ�ÒºÓÓº�º��¹¯ÈmãËÓÒ«�����Ë��¹¯º�Ë°°�¯Ë���
ãÒ¯ºmÈÓÒ«�°ºmäË°�Ó©²�ÒÓÁº¯äÈ�ÒºÓÓ©²��Ë®°�mÒ®�°º�
�ÒÈã
Ó©²� °Ò°�ËäÓ©²� ªãËäËÓ�ºm�� º­Ë°¹Ë�ÒmÈ��Ò²� ÏÈ�
�ÈÓÓ©Ë��ËãÒ�ËË�Á�Ó}�ÒºÓÒ¯ºmÈÓÒ«�

���¯®­¿²¨¥�¨�²¨¯»�¨­´®°¬ ¶¨®­­»µ� ª¶¨©

��°�
� m� º¹Ò°ÈÓÒÒ� º­�Ë�º� ÒÓÁº¯äÈ�ÒºÓÓº�º� ¹ºã«

),QIW�m©�ËãËÓ©�vi�$FWL��L� � � � ����È°�ÓÒ}Ò�ÒÓ�

Áº¯äÈ�ÒºÓÓº�º�º­�ËÓÒ«���}ÈÎ�©®�ÒÏ�}º�º¯©²�«mã«Ë�°«

°º�ÒÈã
Óº�ª}ºÓºäÒ�Ë°}º®�°Ò°�Ëäº®� �L�� ��Ò�¹¯Ë��

°�ÈmãËÓ�º¹Ò°ÈÓÒËä�°mºË�º�ÒÓÁº¯äÈ�ÒºÓÓº�º�¹ºã«�),QI �L��

iã«�}ÈÎ�º�º�vi�m�°ºº�mË�°�mÒÒ�°�}ºÓ�Ë¹�ºä�

°Ò°�Ëä©� �L��ÓÈ�äÓºÎË°�mË�¯È°	Ò¯ËÓÓ©²�ÁÈÏºm©²�°º�

°�º«ÓÒ®�6 �L�� �� �;L�
�L����<L�

�L���­��Ëä�¯È°°äÈ��

¯ÒmÈ�
� º�Óº	ËÓÒË� ¹¯Ë�¹º��ËÓÒ«� U�SUHI�� L��� °º°�º«ÓÒË�I�
Ù¹¯Ë�¹º��Ò�Ëã
ÓËË�°º°�º«ÓÒ«µ�I���Ë°ãÒ�I��U

�SUHI��L�
I���vãË�

�ºmÈ�Ëã
Óº��º°ÓºmÓÈ«�ÏÈ�È�È�m©­º¯È�¯ËÎÒäÈ�Á�Ó}�Òº�
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�¹¯Ë��
°�ÈmãËÓÒË�º��ËãÒ��ã«�Á�Ó�ÈäËÓ�Èã
Ó©²�äÈ�ËäÈ�Ò�Ë°}Ò²
Ò°°ãË�ºmÈÓÒ®�m�º­ãÈ°�Ò��Ëº¯ÒÒ��¹¯ÈmãËÓÒ«�

kÓÈãÒÏÒ¯�«�ÓË}ãÈ°°Ò�Ë°}ÒË�ÏÈ�È�Ò���º}ãÈ��Ò}Ò�¹¯Ò�
²º�«��}�m©mº������º�Ò²�¹ºãÓºË�äÈ�ËäÈ�Ò�Ë°}ºË�Ò°°ãË�º�
mÈÓÒË� mºÏäºÎÓº� m� ¯Èä}È²� �� �¯��Ó©²� ÏÈ�È�� ãÒÓË®Óº®
�Ëº¯ÒÒ��¹¯ÈmãËÓÒ«��}º�º¯©Ë�ºÓÒ�ÒäËÓ�����¯º­ãËäÈäÒ�
~È�È�Ò�ÓÈÏ©mÈ��°«��¯��Ó©äÒ�Ùm��ºä�°ä©°ãË����º�ªÁ�
ÁË}�ÒmÓ©²�°¹º°º­ºm�Ò²�¯Ë	ËÓÒ«�ÓË��Ò�­©�
�ÓË�äºÎË�µ�
º°ÓºmÓ©äÒ�¹¯Ë¹«�°�mÒ«äÒ�ÓÈ�¹��Ò�°ºÏ�ÈÓÒ«�¹º�º­Ó©²
äË�º�ºm�°�Ò�È��°«�ÓËm©¹�}ãº°�
�Ò�13�°ãºÎÓº°�
��~ÓÈ�
�Ò�Ëã
ÓÈ«� �È°�
� �º}ãÈ�È� ¹º°m«�ËÓÈ� º­°�Î�ËÓÒ�� ¯ÈÏ�
ãÒ�Ó©²�äË�º�ºm��}º�º¯©Ë�äº����­©�
�ÏÈ�Ë®°�mºmÈÓ©�m

¹¯º�Ë°°Ë� ¹ºÒ°}È� ¯Ë	ËÓÒ«� �¯º­ãËä�� �¯Ë�ãÈ�ÈËä©Ë� Ò
ÈÓÈãÒÏÒ¯�Ëä©Ë�äË�º�©�ÙãÒ­º�Ò°²º�«��ÒÏ��º°�È�º�Ó©²
�°ãºmÒ®��ãÒ­º�ÒäË����Ò°ãËÓÓ���¹¯Ò¯º�����È}�ÒãÒ�ÒÓÈ�
�Ë��¯Ë	ËÓÒË�ÓË�äºÎË��­©�
��È¯ÈÓ�Ò¯ºmÈÓº���ÈÎË�Ë°ãÒ
ºÓº�Ò�°��Ë°�m�Ë���ÒãÒ�ÎË�¹ºã��ÈËäºË�̄ Ë	ËÓÒË��ÈãË}º�º�
º¹�ÒäÈã
Óº�º���µ��{ºÏäºÎÓ©Ë�¹º�²º�©�}�̄ Ë	ËÓÒ���¯º�
­ãËä�¯ÈÏ�ËãËÓ©�ÓÈ��Ë�©¯Ë��¯�¹¹©��{�¹Ë¯m���m²º�«��äË�
�º�©�'�¯ÈÏ­ÒËÓÒ«��mº�m�º¯���Û�äË�º�©��º°ÓºmÈÓÓ©Ë�ÓÈ
¹º°�¯ºËÓÒÒ�}mÈ�¯È�Ò�Óº®�Á�Ó}�ÒÒ��«¹�ÓºmÈ��ã«�°Ò°�
�Ëä©�ÒãÒ�º­�Ë®�}mÈ�¯È�Ò�Óº®�Á�Ó}�ÒÒ��«¹�ÓºmÈ��ã«
°ËäË®°�mÈ�°Ò°�Ëä��m��¯Ë�
��Û�äË�º�©��º¹Ò¯È��ÒË°«�ÓÈ
¹ºÓ«�ÒË�°mË¯²�°�º®�Òmº°�Ò��m��Ë�mË¯����Û��Ò°ãËÓÓ©Ë
äË�º�©����mË¯Î�ÈË�°«����º�ÙÒ�ËÒ��ÏÈãºÎËÓÓ©Ë�m�¹¯Ë�ãÈ�
�ÈËä©²�äË�º�È²��Ò��Ë²ÓÒ}È�¹ºã��ËÓÒ«�¯ËÏ�ã
�È�ºm�¹ãº�
�º�mº¯Ó©��ã«�	Ò¯º}º�º�}¯��È�ÏÈ�È���Ò�ÓÈ�¹¯È}�Ò}Ë�ª�Ò
äË�º�©�mË����°Ë­«�m¹ºãÓË���ºmãË�mº¯Ò�Ëã
Óº���µ

{��Ëä�¯ºã
�°Ë¯
ËÏÓ©²�äÈ�ËäÈ�Ò�Ë°}Ò²�Ò°°ãË�ºmÈÓÒ®
m�̄ Èä}È²��Ëº¯ÒÒ�Èm�ºäÈ�Ò�Ë°}º�º��¹¯ÈmãËÓÒ«"��º�mÒ�Ò�
äºä���Ò²�º°ÓºmÓºË�ÓÈÏÓÈ�ËÓÒË�m�
z Ò°°ãË�ºmÈÓÒÒ�äÈ�ËäÈ�Ò�Ë°}º�º� ­ÈÏÒ°È�ÒÓÎËÓË¯Ó©²

äË�º�ºm�Ò��Ë²Óºãº�Ò®�
z m©«mãËÓÒÒ�äÈ�ËäÈ�Ò�Ë°}Ò²�¹¯º­ãËä�Ò�º°ÓºmÓ©²�ÓÈ�

¹¯ÈmãËÓÒ®� °ºmË¯	ËÓ°�mºmÈÓÒ«� äÈ�ËäÈ�Ò�Ë°}Ò²� º°�
Óºm��Ò°�Ò¹ãÒÓ©�

z ¯ÈÏ¯È­º�}Ë�äÈ�ËäÈ�Ò�Ë°}º�º�È¹¹È¯È�È��¹ºÏmºã«��Ë�
�º�°ºÏ�ÈmÈ�
�­ºãËË�ªÁÁË}�ÒmÓ©Ë���Ëä�°��Ë°�m���ÒË�
ÒÓÎËÓË¯Ó©Ë�äË�º�©�Ò��Ë²Óºãº�ÒÒ�
|­¯ÈÏÓº� �ºmº¯«�� äÈ�ËäÈ�Ò�Ë°}ÒË� äË�º�©� «mã«��°«

°mºË�º� ¯º�È� ÙÏÈ�º�ºm}ÈäÒµ� �ã«� °ºÏ�ÈÓÒ«� ÒÓÎËÓË¯Ó©²
äË�º�ºm���¯Ò�ª�ºä���Ëä�äËÓ
	Ë�ÒÓ�ËããË}��Èã
Ó©²��°Ò�
ãÒ®��¯Ë­�Ë�°«��ã«�¹Ë¯Ë¯È­º�}Ò��Ëº¯Ë�Ò�Ë°}Ò²�äË�º�ºm�m
ÒÓÎËÓË¯Ó©Ë���Ëä�	Ò¯Ë�º­ãÈ°�
�Ò²�¹¯È}�Ò�Ë°}º�º�¹¯Ò�
äËÓËÓÒ«���ºª�ºä�� �È}� �¯��ºËä}Ò�äÈ�ËäÈ�Ò�Ë°}ÒË� Ò°�
°ãË�ºmÈÓÒ«�m�¯Èä}È²��Ëº¯ÒÒ�Èm�ºäÈ�Ò�Ë°}º�º��¹¯ÈmãË�
ÓÒ«����º�ºÓÒ��°�º�Óº®�°�º¯ºÓ©���ºãÎÓ©�°ºº�mË�°�mºmÈ�

°�ÈÓ�È¯�Èä�äÈ�ËäÈ�Ò}Ò��°��¯��º®�Û�­©�
�²º¯º	Ë®�º°Óº�
mº®��ã«�ÒÏ�º�ºmãËÓÒ«�ÒÓÎËÓË¯Ó©²�äË�º�ºm���¯Ë�°�Èm�
ã«Ë�°«����º��º}ãÈ��r�����ºã«}È�Ò���v��uË¯­È}ºmÈ�º­ãÈ�
�ÈË��m°ËäÒ�¹Ë¯Ë�Ò°ãËÓÓ©äÒ�°mº®°�mÈäÒ��°º�Ë¯ÎÒ��äÈ�
�ËäÈ�Ò�Ë°}ÒË�Áº¯ä�ãÒ¯ºm}Ò�Á�Ó�ÈäËÓ�Èã
Ó©²�¹¯º­ãËä�
¹¯Ë�ãÈ�ÈË��Ò�ÈÓÈãÒÏÒ¯�Ë��¹¯È}�Ò�Ë°}Ò�m°Ë�äÈ�ËäÈ�Ò�Ë�
°}ÒË�¹º�²º�©�}�¯Ë	ËÓÒ��°Áº¯ä�ãÒ¯ºmÈÓÓ©²�¹¯º­ãËä�
¹º�mº�Ò�� }� º°ºÏÓÈÓÒ�� Óºm©²� ÓÈ¹¯ÈmãËÓÒ®� ¯ÈÏmÒ�Ò«
�Ëº¯ÒÒ�Èm�ºäÈ�Ò�Ë°}º�º��¹¯ÈmãËÓÒ«�

{�¹ãËÓÈ¯Óºä��º}ãÈ�Ë�{��s��r�}ºmÈ��{��s��c«­�ËÓ}º�Ò
{��{��zº°
«Ó��}È��lº°}mÈ��Ù|°Óºm©��Ë²Óºãº�ÒÒ�mãºÎË�
ÓÒ«�°Ò°�Ëäµ���mË¯Î�ÈË�°«����º�
z �Ë²Óºãº�Ò«�mãºÎËÓÒ«�°Ò°�Ëä�mºÏÓÒ}ãÈ�}È}�°ãË�°�mÒË

¹¯ÒäËÓËÓÒ«�°ºm¯ËäËÓÓ©²�¯ËÏ�ã
�È�ºm�Èã�Ë­¯©�äÈ��
¯Ò�Ó©²��È°�Ó©²�m�ÏÈ�È�È²�ÈÓÈãÒÏÈ�Ò�°ÒÓ�ËÏÈ�äÓº�º�
°m«ÏÓ©²��ÒÓÈäÒ�Ë°}Ò²�°Ò°�Ëä��¹ºã��ËÓÓ©Ë�ÓÈ�º°Óº�
mË�ª�º®��Ë²Óºãº�ÒÒ�̄ ËÏ�ã
�È�©�­ËÏ�}º¯ÒÏÓËÓÓ©�m�äÈ�
�ËäÈ�Ò�Ë°}ºä�º�Óº	ËÓÒÒ�

z ¹¯º­ãËäÈ��°�}º�º¯º®�¹ºäº�ÈË��­º¯º�
°«��Ë²Óºãº�Ò«
mãºÎËÓÒ«�°Ò°�Ëä��ÏÈ}ã��ÈË�°«�m��ºä����º�äÈ�¯Ò�ÓºË
�¯ÈmÓËÓÒË�äº�ËãÒ�°Ò°�Ëä©��¹ºã��ËÓÓºË�ÒÏ�ÁÒÏÒ�Ë�
°}Ò²�ÒãÒ��¯��Ò²�¹¯ÒÓ�Ò¹ºm�Á�Ó}�ÒºÓÒ¯ºmÈÓÒ«�°Ò°�
�Ëä©��ÏÈ�È°����º�Óº°Ò�°«�}�¹ãº²º�ÒÏ��ËÓÓºä��m�äÈ�
�ËäÈ�Ò}Ë��Ò¹���¯ÈmÓËÓÒ®�

z �Ë²Óºãº�Ò«�mãºÎËÓÒ«�°Ò°�Ëä�¹ºÏmºã«Ë��ª}mÒmÈãËÓ��
Óº�¹¯Ëº­¯ÈÏºmÈ�
�ÏÈ¹Ò°ÈÓÓ���m�¹¯ºÒÏmºã
Óº®�Áº¯äË
°Ò°�Ëä�� äÈ�¯Ò�Ó©²� �¯ÈmÓËÓÒ®� ¯Ë	ÈËäº®� ÏÈ�È�Ò� m
ÓË}º�º¯����ÓÒmË¯°Èã
Ó���Áº¯ä���°º�Ë¯ÎÈ�����ºã
�



µ°®­¨ª 

�� &21752/�6& , (1&(6 ����v�����

}º�ãÒÓË®Ó©Ë�Ò��ÒãÒ��­ÒãÒÓË®Ó©Ë�äÈ�¯Ò�Ó©Ë��¯Èm�
ÓËÓÒ«�
�Ë²Óºãº�Ò«�mãºÎËÓÒ«�°Ò°�Ëä�°º°�ºÒ��ÒÏ��¯Ë²�ª�È¹ºm�

z ÓÈ�¹Ë¯mºä�ª�È¹Ë�ÒÏ�Ò°²º�Ó©²�äÈ�¯Ò�Ó©²��¯ÈmÓËÓÒ®�
°º°�Èmã«��Ò²�äº�Ëã
�Ò°°ãË��Ëäº®�°Ò°�Ëä©��}ºÓ°��
¯�Ò¯�Ë�°«�¹¯ºäÈ�¯Ò�È��¹¯º­ãËäÓÈ«�äÈ�¯Ò�È��¯Ë	ÈË�
äº®�ÏÈ�È�Ò�

z ÓÈ�m�º¯ºä�ª�È¹Ë�Áº¯äÒ¯�Ë�°«��ºÎ�Ë°�mº�mãºÎËÓÒ«�
}º�º¯ºË�Áº¯äÈãÒÏ�Ë���ËãÒ�ÏÈ�È�Ò�

z ÓÈ��¯Ë�
Ëä�ª�È¹Ë�º°��Ë°�mã«Ë�°«�¯ÈÏ¯Ë	ËÓÒË��ºÎ�Ë�
°�mÈ� mãºÎËÓÒ«� ¹º°¯Ë�°�mºä� ¹Ë¯Ë²º�È� }� ãÒÓË®Ó©ä
ÒãÒ�­ÒãÒÓË®Ó©ä�äÈ�¯Ò�Ó©ä��¯ÈmÓËÓÒ«ä��º°��Ë°��
mã«Ëäº�º�¹��Ëä�m©¹ºãÓËÓÒ«�ÁÈ}�º¯ÒÏÈ�ÒÒ�Û�¯ÈÏãº�
ÎËÓÒ«�º¹¯Ë�ËãËÓÓº�º�mÒ�È�m°Ë²��Ë�©¯Ë²�äÈ�¯Ò���m²º�
�«�Ò²�m��ºÎ�Ë°�mº�mãºÎËÓÒ«�
iã«� ªÁÁË}�ÒmÓº�º� ¯Ë	ËÓÒ«� ãÒÓË®Ó©²�Ò� ­ÒãÒÓË®�

Ó©²��¯ÈmÓËÓÒ®�̄ ÈÏ¯È­º�ÈÓÈ�°¹Ë�ÒÈã
ÓÈ«�¹¯º�Ë��¯È��ÓÈ�
ÏmÈÓÓÈ«�äË�º�ºä�}ÈÓºÓÒÏÈ�ÒÒ��jÏãºÎËÓÓ©®�Èm�º¯ÈäÒ
¹º�²º��}�̄ Ë	ËÓÒ��ÏÈ�È��°ÒÓ�ËÏÈ�°Ò°�Ëä�ÓË°ºäÓËÓÓº��¹º
ÓºmÒÏÓË�Ò��ÓÒmË¯°Èã
Óº°�Ò�äË�º�È��«mã«Ë�°«�Óºm©ä�ÓÈ�
��Ó©ä�ÓÈ¹¯ÈmãËÓÒËä�m��Ëº¯ÒÒ�ãÒÓË®Ó©²��ÒÓÈäÒ�Ë°}Ò²
°Ò°�Ëä�

�º�mÒ�Òäºä���°��Ë°�m�Ë��º¹¯Ë�ËãËÓÓÈ«�ÏÈ}ºÓºäË¯�
Óº°�
�m��Ë¯Ë�ºmÈÓÒÒ�ª�È¹ºm��ËãºmË�Ë°}º®��Ë«�Ëã
Óº°�Ò
¹º�¯ÈÏ¯Ë	ËÓÒ��¹¯º­ãËä��¹¯ÈmãËÓÒ«��~�Ë°
�Ò��ÈãËË�°ãº�
mº�Ù¹¯º­ãËäÈµ�¹ºÓÒäÈË�°«�m�¹Ë¯mºÓÈ�Èã
Óºä��¯Ë�Ë°}ºä
°ä©°ãË�����Ë��}È}��¯��Óº°�
��¹¯Ë�¯È�È���¯º­ãËäÈ��¹¯Èm�
ãËÓÒ«� ���� Ë�� �¯��Óº°�
�� ÏÈ�¯��ÓËÓÒË� m� �¹¯ÈmãËÓÒÒ�� ÓÈ
�¯ºmÓË�¹¯È}�Ò}Ò�º­©�Óº�°º°�ºÒ��m��ºä����º��Ë²Óºãº�Ò�ÓË
ÏÓÈ���� }È}� °ºÏ�È�
� °Ò°�Ëä�� �¹¯ÈmãËÓÒ«�� º­ãÈ�È����
ÎËãÈ�Ëã
Ó©äÒ� °mº®°�mÈäÒ�� sÈ� �¯ºmÓË� �Ëº¯ÒÒ� ª�º� ÏÈ�
�¯��ÓËÓÒË��¯È�Ò�ÒºÓÓº�º�¯ÈÎÈË�°«�m��¯��Óº°�«²�¹¯Ò���
ä©mÈÓÒ«�¹È¯ÈäË�¯Ò�Ë°}Ò²�äÈ�ËäÈ�Ò�Ë°}Ò²�ÏÈ�È���̄ Ë	Ë�
ÓÒË� }º�º¯©²� º­ãË��ÈË�� °ºÏ�ÈÓÒË� ÎËãÈ�Ëã
Ó©²� °Ò°�Ëä�
�Ë¯äÒÓ�Ù¹È¯ÈäË�¯µ�Ï�Ë°
�¹ºÓÒäÈË�°«�m�	Ò¯º}ºä�°ä©°ãË�

vÓÈ�ÈãÈ�¹¯º­ãËäÈ� º°ºÏÓÈË�°«�ÓÈ� �¯ºmÓË�¹¯È}�Ò}Ò�
~È�Ëä�°¹Ë�ÒÈãÒ°�©�¹º��Ëº¯ÒÒ��¹¯ÈmãËÓÒ«�°ºÏ�È���¹Ë¯�
m©Ë�¹º°�ÈÓºm}Ò�¹¯È}�Ò�Ë°}Ò²�ÏÈ�È���m�¯Èä}È²�}º�º¯©²
mºÏÓÒ}ÈË���}ÈÏÈÓÓÈ«�¹¯º­ãËäÈ��p°ãÒ�¹¯º­ãËäÈ�È}��Èã
�
ÓÈ��ã«��Ëº¯ÒÒ�Ò�¹¯È}�Ò}Ò��¹¯ÈmãËÓÒ«��¹º°�Ë¹ËÓÓº�mºÏ�
ÓÒ}ÈË���Ëº¯Ò«��ÓÈ¹¯ÒäË¯���Ëº¯Ò«�ãÒÓË®Ó©²��ÒÓÈäÒ�Ë�
°}Ò²�°Ò°�Ëä��°º°�º«�È«�ÒÏ�­ºã
	º�º��Ò°ãÈ�ÒÏºãÒ¯ºmÈÓ�
Ó©²� ÏÈ�È�� Ò� äË�º�ºm� Ò²� ¯Ë	ËÓÒ«�� sÈ� �¯Ë�
Ëä� ª�È¹Ë
}�º��º�ÒÏ��Ë®°�m���Ò²���ËÓ©²�º°ºÏÓÈË�����º�äºÎÓº�̄ ÈÏ�
¯È­º�È�
�Ë�ÒÓ©®�äË�º��¯Ë	ËÓÒ«�m°Ë²�ÒÏmË°�Ó©²�ÏÈ�È�
�Ëº¯ÒÒ�� Ë°ãÒ� mº°¹ºã
ÏºmÈ�
°«� Á�Ó�ÈäËÓ�Èã
Ó©äÒ� ¯Ë�
Ï�ã
�È�ÈäÒ�º¹¯Ë�ËãËÓÓº�º�¯ÈÏ�ËãÈ�äÈ�ËäÈ�Ò}Ò��ÓÈ¹¯Ò�
äË¯� °ºm¯ËäËÓÓ©äÒ� ¯ËÏ�ã
�È�ÈäÒ� Èã�Ë­¯©�äÈ�¯Ò�Ó©²
�È°�Ó©²�� cËÏ�ã
�È�©� �¯Ë�
Ë�º� ª�È¹È� ¹¯ÒäËÓÒ�Ëã
Óº� }
�Ëº¯ÒÒ� ãÒÓË®Ó©²� �ÒÓÈäÒ�Ë°}Ò²� °Ò°�Ëä� ÒÏãºÎËÓ©� m
�º}ãÈ�Ë�{�s��r�}ºmÈ��{�s��c«­�ËÓ}º�Ò�{�{��zº°
«Ó��}È�
sÈ� �Ë�mË¯�ºä� ª�È¹Ë� ÓÈ� º°ÓºmË� ¯ÈÏ¯È­º�ÈÓÓº�º�äË�º�È
°ºÏ�È��°«�­ºãËË�ªÁÁË}�ÒmÓ©Ë�ÒÓÎËÓË¯Ó©Ë��Ë²Óºãº�ÒÒ�
jÏº­¯Ë�ËÓÒË�Ë�ÒÓº�º�äÈ�ËäÈ�Ò�Ë°}º�º�äË�º�È�¹ºãËÏÓº
Ë�Ë�Ò� �Ëä����º� ºÓº�¹ºÏmºã«Ë��¹Ë¯Ë}ã��Ò�
� mÓÒäÈÓÒË
�Ëº¯Ë�Ò}ºm�ÓÈ�äÈãº�Ò°°ãË�ºmÈÓÓ©Ë�È°¹Ë}�©�¹¯º­ãËä©
ÒãÒ�ÓÈ�Óºm©Ë�¹¯º­ãËä©��p°ãÒ�¹¯º­ãËäÈ�Ò�ÓÈ��Ë�mË¯�ºä
ª�È¹Ë�¹¯º�ºãÎÈË��º°�ÈmÈ�
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,QGH[�RI�SDSHUV�SXEOLVKHG�LQ�����

$JKHHY�,��$���(UPRVKNLQ�$��,���7V\JDQRY�9��9��7KH�PHFKDQLVPV�RI
WHFKQRFUDWLF�PDQDJHPHQW�RI�RUJDQL]DWLRQ�V�HYROXWLRQ��1���

$JKHHY�,��$���*XUOHY�,��9���7V\JDQRY�9��9��&RUSRUDWLRQ�PDQLSX�
ODWLQJ�PHFKDQLVP��1���

$QLVLPRY�3��$���3R]GHHYD�2��9��2UJDQL]DWLRQDO�V\VWHPV�DQG�NQRZO�
HGJH�PRGHOV��1���

$VUDWLDQ�5��(���.R]ORY�$��'���/HEHGHY�9��1���0DUDNDQRY�,��1��$
GLVWULEXWHG�LQWHJUDWHG�LQIRUPDWLRQ�V\VWHP�IRU�GHFLVLRQ�PDNLQJ
VXSSRUW��1���

%DED\DQ�5��5���0RUR]RY�9��3��,V�LW�QHFHVVDU\�WR�UHYLYH�DQDORJ�FRP�
SXWDWLRQ"�1���

%ODFKHY� 5�� 1�� 6HOHFWLQJ� VRPH� ORDQ� SDUDPHWHUV� IRU� LQYHVWPHQW
SURMHFWV�LPSOHPHQWDWLRQ��1���

%O\XPLQ�6��/���6KP\ULQ�$��0��)X]]\�YROWHUUD�VLVWHPV��1���
%XWRY�$��$���9RONRY�0��$��RSWLPDO�FRQWURO�LQ�WKH�FKDQJH�SRLQW

SUREOHP�DV�D�PRGHO�RI�HQHUJ\�SURGXFWLRQ�RSWLPL]DWLRQ�LQ�DJ�
LQJ��1���

&$6&������Ü�7KH��UG�LQWHUQDWLRQDO�FRQIHUHQFH�RQ�FRJQLWLYH�DQDO�
\VLV�DQG�VLWXDWLRQV�GHYHORSPHQW�FRQWURO��1���

&RQWHQWV�DQG�DEVWUDFWV��1������������
(��$��)HGRVRY��WR�WKH����WK�DQQLYHUVDU\���1���

(SVWHLQ�9��/��IRUHNQR�ZQ�IXWXUH�RI�VFLHQWLILF�MRXUQDOV��1���
(SVWHLQ�9��/��+RZ�WR�LQFUHDVH�WKH�DXGLHQFH�DQG�SURILWDELOLW\�RI�D

VFLHQWLILF�MRXUQDO��1���
*UHEHQ\XN�(��$��1RQVWDWLRQDU\�SURFHVV�PRQLWRULQJ��DQDO\VLV�DQG

LQYHVWLJDWLRQ�RI�VWHDG\�VWDWH�FKDQJHV��1���

,)$&�(YHQWV��1���
,QGH[�RI�SDSHUV�SXEOLVKHG�LQ�������1���

,VKFKHQNR�$��$��(OHFWURQLF�VLWH�Ü�DQ�HIIHFWLYH�WRRO�IRU�GHYHORSLQJ
LQWHULQGXVWU\�FRRSHUDWLRQ�RI�EXVLQHVVHV�LQ�UXVLLD��1���
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.RQRQRY�'��$���.XOED�9��9���6KXELQ�$��1��,QIRUPDWLRQDO�PDQDJH�
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/HEHGHY�9��*��'HVLJQ�FRQFHSWV�RI�LQWHOOLJHQW�XVHU�LQWHUIDFH�IRU�RS�
HUDWRU�VXSSRUW�V\VWHPV��1���

/HEHGHY�9��1���0RVNDONRY�'��9���2UORY�9��/��6\QFKURQL]DWLRQ
PDQDJHPHQW�RI�WKH�GLVWULEXWHG�KHWHURJHQHRXV�GDWDEDVHV�RQ�WKH
EDVLV�RI�D�WKUHH�HOHPHQW�RUGHU��1���

0LFKDOVNL�$��,���<DVKLQ�$��,��VHQHVFHQFH�DQG�ORQJHYLW\�FRQWURO��1���
0LNULQ�(��$���6XNKDQRY�1��$���3ODWRQRY�9��1���HW�DO��'HVLJQ�FRQ�

FHSWV�RI�RQERDUG�FRQWURO�FRPSOH[HV�IRU�DXWRPDWLF�VSDFHFUDIWV�
1���

0RNURY�'��9���%DNKWDG]H�1��1��$Q�RXWORRN�IRU�VRIW�VHQVRU�DSSOL�
FDWLRQV�LQ�HUS�V\VWHPV��1���

1L]KHJRURGWVHY�5��0��/RJRVWLF�PRGHOLQJ�RI�HFRQRPLF�G\QDPLFV�
3DUW�,��1���

1L]KHJRURGWVHY�5��0��/RJLVWLF�PRGHOLQJ�RI�HFRQRPLF�G\QDPLFV�
3DUW�,,��1���

1RYRVHOWVHY�9��1��,QWURGXFWLRQ�LQWR�WKHPDWLF�VHW�RI�SDSHV��1���
1RYRVHOWVHY�9��1���$UNLQJ�5���1RYRVHOWVHYD�-��$���<DVKLQ�$�� ,�

,QWHUGLVFLSOLQDU\� PRGHOOLQJ� RI� V\VWHPLF� PHFKDQLVPV� ZKLFK
FRQWURO�WKH�UHSURGXFWLRQ�DQG�DJHLQJ��1���

1RYLNRY� '�� $��� &KNKDUWLVKYLOL� $�� *��5HIOH[LYH�PRGHOV� RI� GHFL�
VLRQ�PDNLQJ��1���

3UDQJKLVKYLOL�,��9���,YDQXV�$��,��6\VWHP�UHJLODULW\�RI�WKH�JROGHQ�VHF�
WLRQ�DQG�V\VWHP�VWDELOLW\�DQG�KDUPRQ\��1���

3UDQJKLVKYLOL�,��9���/RWRWVN\�9��$���*KLQVEHUJ�.��6���6PRO\DQL�

QRY�9��9��6\VWHP�LGHQWLILFDWLRQ�DQG�FRQWURO�SUREOHPV��RQ�WKH
ZD\�WR�PRGHUQ�V\VWHP�PHWKRGRORJLHV��1���

3URFHVVHV�RI�DJLQJ�DQG�ORQJHYLW\�FRQWURO�PHFKDQLVPV��WKHPDWLF�VHW
RI�SDSHUV���1���

5\NRY�$��$���5\NRY�$��6��$�PXOWLFULWHULRQ�SHUIRUPDQFH�HVWLPDWH�IRU
LQIRUPDWLRQ�V\VWHPV�XQGHU�XQFHUWDLQW\��1���

5\NRY�$��6���,VNKRGMDQRY�5��5��0XOWL�REMHFWLYH�LQYHVWPHQW�SRUW�
IROLR�RSWLPL]DWLRQ��7KH�GHWHUPLQLVWLF�FDVH��1���

6��9��<HPHO\DQRY��WR�WKH����WK�DQQLYHUVDU\���1���
6WHSDQRY�0��)��1HXURQ�QHWZRUNV�IRU�SODQQLQJ�WKH�VROXWLRQ�RI�DX�

WRPDWLF�FRQWURO�WKHRU\�SUREOHPV��1���
6WHWV\XUD�*��*��+DUG�UHDOWLPH�RSHUDWLRQ�RI�ORFDO�JULG�V\VWHPV��1���

7KH�,,,
WK
�LQWHUQDWLRQDO�FRQIHUHQFH�Ù6\VWHP�LGHQWLILFDWLRQ�DQG�FRQ�

WURO�SUREOHPVµ��1���

7KH���
WK�
LQWHUQDWLRQDO�FRQIHUHQFH�RQ�FRQWURO�SUREOHPV�RI�FRPSOH[

V\VWHPV�VDIHW\��1���
7ROVW\NK�$��9��0RGHOLQJ�RI�PHFKDQLVPV�RI�PDQDJHPHQW�RI�VDIHW\�

1���
7RSRO\D�,��9��(FRQRPLF�WKHRU\�DQG�FRUSRUDWH�REMHFWLYH�IXQFWLRQ

PRGHOV��1���
9�$��7UDSH]QLNRY�LQVWLWXWH�RI�FRQWURO�VFLHQFHV�RI�UXVVLDQ�DFDGHP\

RI�VFLHQFHV�LV�����1���
9�<X��5XWNRYVN\��WR�WKH����WK�DQQLYHUVDU\���1���
9HGHVKHQNRY�9��$��6\VWHP�OHYHO�VHOI�GLDJQRVLV�RI�DULVLQJ�IDXOWV�DQG

WKHLU�HOLPLQDWLRQ�LQ�UHFRQILJXUDEOH�V\VWHPV��1���
9\NKRYDQHWV�9��6���0DO\XJKLQ�9��'��0XOWLSOLFDWLYH�DOJHEUD�DQG�LWV

DSSOLFDWLRQ�LQ�ORJLFDO�GDWD�SURFHVVLQJ��1���
<DVKLQ�$��,���8NUDLQWVHYD�6��9��1HZ�LGHDV��WHFKQLTXHV�DQG�SURE�

OHPV�LQ�PRGHOOLQJ��GHPRJUDSKLF�DQG�HSLGHPLRORJLFDO�PDQLIHV�
WDWLRQ�RI�DJLQJ��1���

=KHYQHURY�9��$��$�PRGLILFDWLRQ�RI�VLPSOH[�PHWKRG�EDVHG�RQ�WKH
HYROXWLRQ�SULQFLSOH��1���

=KHYQHURY�9��$��$SSOLFDWLRQ�RI�EDODQFH�HTXDWLRQV�LQ�VWRFKDVWLF�QHW�
ZRUN�GHVFULSWLRQ�SUREOHPV��1���

=KHYQHURY�9��$��2SWLPDO�FRQWURO�RI�LQSXW�ORDG�IORZ��1���
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$Q�DQDO\WLF�UHYLHZ�RI�LGHQWLILFDWLRQ�UHVHDUFK�SDSHUV�SXEOLVKHG�LQ�WKH�3UR�
FHHGLQJV�RI�WKH��QG�,QWHUQDWLRQDO�&RQIHUHQFH�Ù6\VWHP�,GHQWLILFDWLRQ�DQG�&RQWURO
3UREOHPVµ�LV�RIIHUHG��7KH�EDVLF�FRQFHSW�LV�IRUPXODWHG�DV�IROORZV��LGHQWLILFDWLRQ
SUREOHPV�VKRXOG�EH�VWXGLHG�LQ�WKH�FRQWH[W�RI�KXPDQ�DFWLYLWLHV�DLPHG�DW�ORRNLQJ
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QRQ�VWDQGDUG�SUREOHPV�ZLWK�ZHDNO\� IRUPDOL]DEOH�FRQGLWLRQV�DQG�VWULQJHQW� UH�
TXLUHPHQWV�WR�FRQWURO�SHUIRUPDQFH��HVWLPDWLRQ�DQG�SUHGLFWLRQ��
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7UDGLWLRQDO�GHPRJUDSKLF�WHFKQLTXHV�RI�PRUELGLW\�DQG�PRUWDOLW\�DQDO\VLV�LQ
KXPDQ�DQG�DQLPDO�SRSXODWLRQV�GR�QRW�SD\�DWWHQWLRQ�WR�WKH�WZR�LPSRUWDQW�SURS�
HUWLHV�UHODWHG�WR�WKH�LQWHUDFWLRQ�EHWZHHQ�WKH�SRSXODWLRQ�DQG�LWV�HQYLURQPHQW��7KH
ILUVW�RQH�LV�FRQFHUQHG�ZLWK�GLIIHULQJ�WKH�FKDQFHV�IRU�LQGLYLGXDOV�WR�IDOO�VLFN�DQG
WR�GLH��7KH�VHFRQG�GHDOV�ZLWK�WKH�GHSHQGHQFLHV�EHWZHHQ�WKH�YLWDOO\�LPSRUWDQW�EL�
RORJLF�FKDUDFWHULVWLFV��OLIH�VSDQ��WKH�DJH�RI�LOOQHVV�RQVHW��HWF���RI�JHQHWLF�UHODWLYHV
DV�ZHOO�DV�RI�LQGLYLGXDOV�VKDULQJ�VLPLODU�FXOWXUDO�DQG�RWKHU�OLYLQJ�VWDQGDUGV��7KH
SDSHU�GLVFXVVHV�WKH�DSSURDFKHV�WR�DJHLQJ�DQG�VXUYLYDO�PRGHOLQJ�ZKHUH�WKHVH�SURS�
HUWLHV�DUH�UHIOHFWHG�LQ�SRSXODWLRQ�G\QDPLFV��,W�DOVR�IRUPXODWHV�VHYHUDO�XQVROYHG
SUREOHPV�UHODWHG�WR�PRGHOLQJ�DQG�FRQWURO�XQGHU�LQFRPSOHWH�LQIRUPDWLRQ��)LQDOO\�
LW�GLVFXVVHV�VRPH�SURPLVLQJ�ELRORJLFDO�K\SRWKHVHV�WKDW�FDQ�EH�VWXGLHG�ZLWK�WKH
KHOS�RI�QRYHO�PRGHOV�
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,QWHUGLVFLSOLQDU\�PRGHOLQJ�DQG�VLPXODWLRQ�RI�DJHLQJ�DQG�UHSURGXFWLRQ�LV�SUH�
VHQWHG��7KH�SDSHU�GHVFULEHV�D�PRGHO�ZKHUH�WKH�LQGLYLGXDO�DJHLQJ�UDWH�LV�SURSRU�
WLRQDO�WR�WKH�RUJDQLVP
V�R[\JHQ�FRQVXPSWLRQ�UDWH�DQG�LWV�R[LGDWLYH�YXOQHUDELOLW\�
$JHLQJ�LV�XQGHUVWRRG�DV�DJH�UHODWHG�GHFUHDVH�RI�WKH�RUJDQLVP�V�DELOLW\�WR�FRQYHUW
WKH�VXEVWDQFHV�JRW�IURP�DPELHQW�LQWR�HQHUJ\��7KH�PRGHOV�RI�R[LGDWLYH�VWUHVV�DQG
VHQHVFHQFH�FDXVHG�GHDWK�DOORZ�FRQVWUXFWLQJ�WKH�JHQHUDO�VFKHPH�VLPXODWLQJ�RU�
JDQLVP±V�OLIH�F\FOH��7KLV�VFKHPH�ZDV�XVHG�WR�DQDO\]H�V\VWHPLF�PHFKDQLVPV�RI�UH�
SURGXFWLRQ�DQG�DJHLQJ�LQ�'URVRSKLOD�DQG�0HGIO\�IUXLW�IOLHV�
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'HVSLWH�WKH�SKHQRW\SLF�YDULHW\��WKH�DJLQJ�RI�DOO�RUJDQLVPV�IROORZV�UDWKHU�VLP�
SOH�XQLYHUVDO�TXDQWLWDWLYH�ODZV��)LUVW��HDFK�VSHFLHV�LV�FKDUDFWHUL]HG�E\�WKH�VSH�
FLHV�VSHFLILF�PD[LPDO�OLIH�VSDQ�SRWHQWLDO��ZKLFK�LV�LQYHUVHO\�UHODWHG�WR�WKH�EDVDO
R[\JHQ� FRQVXPSWLRQ� �WKH� VR�FDOOHG� Ù5XEQHU� VFDOLQJ� UHODWLRQµ��� 6HFRQG�� WKH
JURZWK�RI�PRUWDOLW\�UDWH�ZLWK�DJH�IROORZV�WKH�H[WUHPHV�VWDWLVWLFV��8VXDOO\��LW�LV�WKH
VR�FDOOHG�*RPSHUW]�ODZ�RI�PRUWDOLW\�WKDW�KDV�EHHQ�FRQILUPHG�ERWK�IRU�SHRSOH�DQG
IRU�RWKHU�PDPPDOV��IOLHV��PROOXVNV��HWF��)UHH�UDGLFDO�K\SRWKHVLV�RI�DJLQJ�H[SODLQV
WKH�5XEQHU�UHODWLRQ�EXW�LW�FDQQRW�H[SODLQ�WKH�H[SRQHQWLDO�JURZWK�RI�PRUWDOLW\�ZLWK
DJH��$JDLQVW�WKLV�EDFNJURXQG��WKH�SDSHU�RIIHUV�D�IUDPHZRUN�RI�D�XQLYHUVDO�DJLQJ
WKHRU\�EDVHG�RQ�WKH�FRQFHSW�WKDW�DOO�ELRORJLFDO�VWUXFWXUHV�SHUIRUP�WKHLU�IXQFWLRQV
ZLWK�JHQHWLFDOO\�OLPLWHG�UHOLDELOLW\��,W�VKRZV�WKDW�WKH�WKHRU\�LV��JHQHUDOO\��FDSDEOH
WR�SLHFH�WRJHWKHU�DQG�H[SODLQ�DOO�TXDQWLWDWLYH�PHFKDQLVPV�RI�DJLQJ�
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7KH�SDSHU�QRWHV�WKDW�WKH�DYDLODEOH�GDWD�DERXW�WKH�IDFWRUV�DIIHFWLQJ�VHQHVFHQFH
DQG�ORQJHYLW\�SURFHVVHV�HQDEOH�WR�IRUPXODWH�WKH�SUREOHP�RI�FRQWUROOLQJ�WKHVH�SURF�
HVVHV�DW�GLIIHUHQW�OHYHOV��FHOOV��RUJDQV��RUJDQLVP��SRSXODWLRQ��7KH�NQRZOHGJH�DE�
VRUEHG�LQ�ELRORJ\��PHGLFLQH��JHURQWRORJ\�DQG�GHPRJUDSK\�VKRXOG�EH�JHQHUDOL]HG
LQ�D�ZD\�WR�WDNH�LQWR�DFFRXQW�WKH�FRPPRQ�IHDWXUHV�RI�WKH�SURFHVVHV�UXQQLQJ�LQ
YDULRXV�W\SH�V\VWHPV��7KH�SDSHU�DQDO\]HV�WKH�UHVXOWV�RI�ORQJHYLW\�H[SHULPHQWV�ZLWK
&�HOHJDQV�ZRUPV�WRJHWKHU�ZLWK�WKH�GDWD�DERXW�KXPDQ�GLVDELOLW\�DW�DGYDQFHG�DJHV�
%DVHG�RQ�WKH�UHVXOWV�REWDLQHG��LW�RIIHUV�SRWHQWLDO�ZD\V�WR�VORZ�WKH�DJLQJ�DQG�WR
LQFUHDVH�WKH�ORQJHYLW\�
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2SWLPDO�FRQWURO�LQ�WKH�FKDQJH�SRLQW�SUREOHP�DV�D�PRGHO�RI�HQHUJ\�SURGXF�
WLRQ�RSWLPL]DWLRQ�LQ�DJLQJ�LV�GLVFXVVHG��7KH�SDSHU�VKRZV�WKH�PXOWLPRGDOLW\�RI�WKH
REMHFWLYH�IXQFWLRQ�XQGHU�VRPH�DVVXPSWLRQV�WKDW�FDXVHV�WKH�KHWHURJHQHLW\�RI�WKH
SRSXODWLRQ�LQ�DJLQJ��%LRORJLFDO�DSSOLFDWLRQ�RI�WKH�PRGHO�LQFOXGHV�WKH�DQDO\VLV�RI
GLVWULEXWLRQ�IXQFWLRQV�RI�VWUHVV�WLPHV�LQ�DJLQJ�
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5HFHQW�ILQGLQJV�SURYH�WKDW�DQWL�DJLQJ�SURFHVVHV�LQ�FHOOV�FDQ�VXFFHVVIXOO\
FRXQWHUDFW�FHOOXODU�GHWHULRUDWLRQ��6RPH�UHVHDUFKHUV�DJUHH�ZLWK�WKH�YLHZ�WKDW�WKH
DJLQJ�RI�WKH�PXOWLFHOOXODU�RUJDQLVP�LV�UDWKHU�D�IXQFWLRQ�RI�EUHDNGRZQ�LQ�LQWH�
JUDWLYH�PHFKDQLVPV�WKDQ�RI�IDWDO�FKDQJHV�LQ�LQGLYLGXDO�FHOOV��:K\��LQ�WKLV�FDVH�
GRHV�DQ�RUJDQLVP�FRPSRVHG�RI�SRWHQWLDOO\�DJHOHVV�FHOOV�DJH"�7KH�DQVZHU�PD\
EH�IRXQG�E\�WDNLQJ�LQWR�DFFRXQW�WKH�LQIOXHQFH�RI�DOO�H[WHUQDO�IDFWRUV�WKDW�LQGXFH
RUJDQLVPV� WR� IXQFWLRQ� LQ�RQH�SK\VLRORJLFDO� UHJLPHQ�RU� DQRWKHU��7KH�SDSHU
VKRZV�WKDW�WKH�HIIHFWLYHQHVV�RI�WKH�FRQWURO�V\VWHPV�WR�VHOI�PDLQWHQDQFH�PD\�GH�
SHQG�QRW�RQO\�RQ�RUJDQLVP�V�VWUXFWXUDO�RU�IXQFWLRQDO�IHDWXUHV�EXW�DOVR�LQGLUHFWO\
RQ�WKH�H[WHUQDO�FRQGLWLRQV�LQ�ZKLFK�LW�H[LVWV��,W�GHVFULEHV�VRPH�IDFWV�WKDW�DJUHH
ZLWK�WKH�DSSURDFK�SURSRVHG�
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7KH�SDSHU�UHYLHZV�WKH�JDPH�WKHRUHWLFDO�PRGHOV�RI�UHIOH[LYH�GHFLVLRQ�PDN�
LQJ��0RVW�RI�HTXLOLEULXP�FRQFHSWV�XVHG�LQ�WKH�JDPH�WKHRU\�UHTXLUH�JDPH�SD�
UDPHWHUV�WR�EH�FRPPRQ�NQRZOHGJH��L�H��WKDW�DOO�DJHQWV�NQRZ�LW��DOO�DJHQWV�NQRZ
WKDW�DOO�DJHQWV�NQRZ�LW��DQG�VR�RQ�DG�LQILQLWXP��,Q�WKH�JHQHUDO�FDVH��WKH�DJHQWV
KDYH�GLIIHUHQW�EHOLHIV�DERXW�EHOLHIV�RI�RWKHU�DJHQWV��WKXV�DQ�LQILQLWH��UHIOH[LYH�
EHOLHI�VWUXFWXUH�DSSHDUV��)RU�WKLV�FDVH��WKH�FRQFHSW�RI�LQIRUPDWLRQDO�HTXLOLEULXP
ORRNV�UDWLRQDO��7KH�SDSHU�IRUPXODWHV�WKH�UHIOH[LYH�PRGHO�DQG�WKH�FRQGLWLRQV�RI
WKH�UHIOH[LYH�HTXLOLEULXP�H[LVWHQFH�DQG�VWDELOLW\��,W�RIIHUV�D�VROXWLRQ�WR�WKH�UH�
IOH[LYLW\�GHSWK�SUREOHP�IRU�VRPH�FDVHV�DQG�DGGXFHV�VRPH�H[DPSOHV�
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7KH�SDSHU�GLVFXVVHV�WKH�SUREOHPV�RI�EXLOGLQJ�WKH�PRGHOV�RI�HFRQRPLF�PHFK�
DQLVPV�RI�DFFLGHQW�SUHYHQWLRQ�LQ�PDQ�FDXVHG�DQG�QDWXUDO�GLVDVWHUV��7KH�PHWKRGV
RI�VDIHW\�FRQWURO�PHFKDQLVPV�DQDO\VLV�VXEMHFW�WR�GHFLVLRQ�PDNHUV�DFWLYLWLHV�DUH
GHVFULEHG�ZLWK�WKH�H[DPSOH�RI�D�OLQHDU�PHFKDQLVP�RI�ULVN�GHFUHDVH�IHH��
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7KH�SDSHUV�RIIHUV�DQ�DSSURDFK�WR�DFFRXQWLQJ�WKH�IX]]LQHVV�RI�WKH�VWDWH
QHLJKWERXUKRRGV�RI�WLPH�GLVFUHWH�V\VWHPV�DQG�GLVFXVVHV�KRZ�LW�DJUHHV�ZLWK�WKH
VWXG\�RI�GLVFUHWH�9ROWHUUD�DQG�IX]]\�V\VWHPV�
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$Q�RSWLPDO� ORDG� IORZ�FRQWURO�SURFHGXUH� IRU� WKH� V\VWHPV�ZLWK� UHSHDWHG
WUDQVPLVVLRQV�LV�RIIHUHG��$Q�H[DPSOH�RI�$/2+$�V\VWHP�ZLWK�WKH�PRVW�SUHYD�
OHQW�W\SH�RI�PXOWLSOH�DFFHVV�LV�DGGXFHG�

,1)250$7,21$/�0$1$*(0(17�,1�62&,2�(&2120,&
6<67(06��,1)250$7,21�$&7,216�,1�,1)250$7,21
),(/'6�������������������������������������������������������������������������������������������� ��

.RQRQRY�'��$���.XOED�9��9���6KXELQ�$��1�

7KH�ILQDO�SDUW�RI�WKH�SDSHU�SUHVHQWV�WKH�UHVXOWV�RI�IRUPDOL]LQJ�VRPH�LQIRU�
PDWLRQ�DFWLRQV�W\SLFDO�IRU�LQIRUPDWLRQDO�PDQDJHPHQW��,W�RIIHUV�VRPH�SUREOHP
VWDWHPHQWV�DQG�GLVFXVVHV�ZD\V�RI�WKHLU�HIIHFWLYH�VROXWLRQ�
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7KH�SDSHU�RIIHUV�WR�FUHDWH�LQIRUPDWLRQ�UHWULHYDO�DEVWUDFWV�GLJHVWV�RQ�&'V
LQ�:HE�DQG�WR�XVH�WKHP�DV�D�QHZ�FRPPXQLFDWLRQ�WRRO�RQ�VFLHQWLILF�MRXUQDOV
PDUNHW��6XFK�GLJHVWV�KHOS�WR�H[SDQG�WKH�MRXUQDO�V�UHDGHUV�FRPPXQLW\��LPSURYH
LWV�YDOXH�DQG�LPSDFW�IDFWRU�DQG�FDQ�VHUYH�DV�SURPRWHU�RI�LQQRYDWLRQV�DQG�VFL�
HQWLILF�DQG�WHFKQLFDO�FRPPXQLFDWLRQV�LQ�WKH�WDUJHW�DXGLHQFH��7KH\�FDQ�EH�DOVR
VROG�DW�WKH�VFLHQWLILF�LQIRUPDWLRQ�PDUNHW�DV�D�QHZ�LQIRUPDWLRQ�SURGXFW�
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7KH�SDSHU�RXWOLQHV�WKH�SURVSHFW�RI�LQWHULQGXVWU\�FRRSHUDWLRQ�RI�EXVLQHVVHV
LQ�5XVLLD��$Q�HOHFWURQLF�LQWHULQGXVWU\�VLWH�LV�VLQJOHG�RXW�DV�UHVHDUFK�REMHFW��7KH
RUJDQL]DWLRQ�RI�VXFK�LQWHUDFWLRQ�DQG�LWV�PDLQ�SDUWLFLSDQWV�DUH�GHVFULEHG��7KH
GLIILFXOWLHV�WKDW�KDPSHU�WKH�H[SDQGLQJ�RI�LQWHULQGXVWU\�EXVLQHVV�FRRSHUDWLRQ�LQ
5XVVLD�DUH�GLVFXVVHG�
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