
qrpcmgn}

uqrbdmgoj�

& ® ¤ ¥ ° ¦   ­ ¨ ¥

¨ÍÔÎÐÌÀÖÈÎÍÍÛÅ�ÒÅÕÍÎËÎÃÈÈ�Â�ÓÏÐÀÂËÅÍÈÈ

{ºã�ÒÓ���j���zãÒäºm°}Ò®�k�r��jä¹ãÒ}È�ÒmÓÈ«�Èã�Ë­¯È�m©­º¯È
}È}�º°ÓºmÈ�ÒÓÁº¯äÈ�ÒºÓÓ©²��Ë²Óºãº�Ò®�Ò�°Ò°�Ëä��¹¯ÈmãËÓÒ«
m�}ºÓ�ÒÓ�Èã
Óº®�º­ãÈ°�Ò ������������������������������������������������������������������ �
~È��ãÒmË�Ë¯���v���nÒ�ËÓ}º�p�k��|¯�ÈÓÒÏÈ�Ò«�¯È°¹¯Ë�ËãËÓÓ©²
m©�Ò°ãËÓÒ®�m�°Ò°�ËäË�¹¯º�¯ÈääÒ¯ºmÈÓÒ«��kcvpz�ÓÈ�¹¯ÒäË¯Ë
°ÎÈ�Ò«��ÒÁ¯ºmº�º�mÒ�Ëº ������������������������������������������������������������������� �
k­¯Èäºm�|�{���zÈ��ËmÈ�Ð�{���Ë²Óºãº�Ò«�¹È¯ÈããËã
Ó©²�m©�Ò°ãËÓÒ®
m�ÏÈ�È�È²�ÈÓÈãÒÏÈ�Ò�º¹�ÒäÒÏÈ�ÒÒ���������������������������������������������������� ��
~È}¯Ëm°}Ò®�k�i��wÁÁË}�ÒmÓ©Ë�äË�º�©�ÓÈ²ºÎ�ËÓÒ«�}¯È��È®	Ò²
¯Ë	ËÓÒ®�°Ò°�Ëä�ãÒÓË®Ó©²�ãº�Ò�Ë°}Ò²��¯ÈmÓËÓÒ®��������������������������� ��

±ÈÑÒÅÌÍÛÉ�ÀÍÀËÈÇ�È�ÎÁÐÀÁÎÒÊÀ�ÄÀÍÍÛÕ

�¯Ë­ËÓ
}�p�k��kÓÈãÒÏ�Ò�º¹Ë¯È�ÒmÓÈ«��ÒÈ�Óº°�Ò}È�°Ò°�Ëä�
º¹Ò°©mÈËä©²�ÓË°�È�ÒºÓÈ¯Ó©äÒ�°ã��È®Ó©äÒ�¹¯º�Ë°°ÈäÒ ��������������� ��
rÈ²�È�ÏË�s�s���sÈÏÒÓ�k�{��{Ò¯��Èã
Ó©Ë�ÈÓÈãÒÏÈ�º¯©
äÈ¯}Ë�ÒÓ�ºmº®�ÒÓÁº¯äÈ�ÒÒ�m�°Ò°�ËäË��¹¯ÈmãËÓÒ«�¹¯Ë�¹¯Ò«�ÒËä��� ��
zãË¹È¯°}Ò®�{�����pÁ¯Ëäºm�{�k��l�ã
�ÒÁ¯È}�Èã
Óº°�
���Ò°°Ò¹È�Ò«
Ò��°�º®�Òmº°�
�°¯Ë�ÓË°¯º�Ó©²��¯ËÓ�ºm�ÓÈ�ÁºÓ�ºmºä�¯©Ó}Ë ����������� ��

­ÀÄÅÆÍÎÑÒÜ�È�ÒÅÕÍÈ×ÅÑÊÀß�ÄÈÀÃÍÎÑÒÈÊÀ

{Ë�Ë�ËÓ}ºm�{�k��vÈäº�ÒÈ�Óº°�Ò¯ºmÈÓÒË��ÒÁ¯ºm©²�°Ò°�Ëä
°�¯Ë}ºÓÁÒ��¯È�ÒË® ������������������������������������������������������������������������� ��
lÒ}¯ÒÓ�p�k����ËãÒ²ºm�{����kÓÈãÒÏ�ÓË	�È�Ó©²�°Ò��È�Ò®
Ò�}¯Ò�Ò�Óº°�Ò�¹¯º�¯ÈääÓº�º�º­Ë°¹Ë�ËÓÒ«�m�¹¯ºË}�Ë
äËÎ��ÓÈ¯º�Óº®�}º°äÒ�Ë°}º®�°�ÈÓ�ÒÒ��������������������������������������������� ��

¯ÐÎÁËÅÌÍÎ�ÎÐÈÅÍÒÈÐÎÂÀÍÍÛÅ�ÑÈÑÒÅÌÛ�ÓÏÐÀÂËÅÍÈß

yºÎÒ}È�mÒãÒ�{�k���rÒãÒ}�c�{���{Ë¯�ãÒ­�{�k��Ò��¯��|�}¯©�©Ë
°Ò°�Ëä©�äÈ°°ºmº�º�º­°ã�ÎÒmÈÓÒ«�°�¯È°¹ºÏÓÈmÈÓÒËä�¯Ë�Ò ��������������� ��

³ÏÐÀÂËÅÍÈÅ�ÏÎÄÂÈÆÍÛÌÈ�ÎÁÚÅÊÒÀÌÈ

zÈãÈ�ÓÒ}ºm���l���lÈã©�Ëm���{���vmº�ÒÓ�k�����¹¯ÈmãËÓÒË
°mË¯�©mÈÓÒËä��m�²äº��ã
Óº®�}º°äÒ�Ë°}º®��¯º°ºmº®�°Ò°�Ëä© �������� ��

µÐÎÍÈÊÀ

lÒ²ÈÒã�kãË}°ÈÓ�¯ºmÒ���Èm¯Òãºm��}�����ãË�Ò��°º��Ó«�¯ºÎ�ËÓÒ«���� ��
zºÓÁË¯ËÓ�Ò«�½�Ëº¯Ò«�Ò�¹¯È}�Ò}È�ãº�Ò�Ë°}º�º��¹¯ÈmãËÓÒ«��
¹º°m«�ËÓÓÈ«�¹Èä«�Ò�l�k���Èm¯ÒãºmÈ���������������������������������������������� ��


�
�

�}ÈÏÈ�Ëã	�°�È�Ë®��º¹�­ãÒ}ºmÈÓÓ©²�m�Î�¯ÓÈãË�½�¯º­ãËä©
�¹¯ÈmãËÓÒ«��ÏÈ�������� ��������������������������������������������������������������������� ��
&RQWHQWV�DQG�DEVWUDFWV ����������������������������������������������������������������������� ��

������

qrpcmgn}

uqrbdmgoj�

oÈÀÜÓÔåØÌÚÓÏÜÌ×³ÏÐ
ÍÀÖÓÈÑ
dàÚÔËÏØ���ÖÈÎÈ�Ê��ÔË

uyrgfjtgm~

jÓ×ØÏØÀØ�ÕÖÔÉÑÌÒ�ÀÕÖÈÊÑÌÓÏÇ�
ÏÒ��d�b��tÖÈÕÌÎÓÏ³ÔÊÈ�rbo

eÑÈÊÓàÐ�ÖÌËÈ³ØÔÖ

j�d��qÖÈÓ�ÏÝÊÏÑÏ

iÈÒÌ×ØÏØÌÑÏ��ÑÈÊÓÔ�Ô
ÖÌËÈ³ØÔÖÈ

b�o��zÀÉÏÓ��v�v��qÈÞÌÓ³Ô

oÈÀÜÓàÐ�ÖÌËÈ³ØÔÖ

m�q��cÔÖÔÊ×³ÏÚ

rÌ�ÏÔÓÈÑáÓàÌ�ÖÌË×ÔÊÌØà
�ÖÀ³ÔÊÔËÏØÌÑÏ�

dÑÈËÏÊÔ×ØÔ³ µ p�d��bÇÔÆÐÒÈ
���������ã��ã��

mÏÕÌÛ³ µ m�b��l¾ÌÑÊÙÒÈ
���������ã��ã��

jÎËÈØÌÑá�ppp�­sÌÓsÏfÈØ®

eÌÓ��ËÏÖÌ³ØÔÖ�o�o��lÀÎÓÌÛÔÊÈ

bÉÔÊÕ�ÔÊÉÆ±ÙÍÍ

��������esqã���nÒÕ±ÈÆ�

¾Ï��qÔÒ×ÕÒáÌÑÆÅ��É������±������

tÊÏ��×Æ±Õ����������ã��ã���

ÖÊÏ������������ã��ã���

���ã��ã��

gãPDLO��GDWFKLN#LSX�UX

ZZZ�LSX�UX�SHULRG�SX

pÔÍ�ÍÑÆÏãÐÆ±ÊÖ

ÓÒÉ�ÒÖÒÈÏÊÑ�ppp�«bljn¬

pÖÓÊÚÆÖÆÑÒ�È�ÖÍÓÒ�ÔÆ×ÍÍ

ppp�«tÊØlÒÐjÑÖÊÏ¬

qÒÉÓÍÕÆÑÒ�È�ÓÊÚÆÖß
�������������

iÆ±ÆÌ�Â������

h¾ÔÑÆÏ�ÌÆÔÊ�ÍÕÖÔÍÔÒÈÆÑ
È�nÍÑÍÕÖÊÔÕÖÈÊ

rÒÕÕÍÎÕ±ÒÎ�vÊÉÊÔÆÙÍÍ
ÓÒ�ÉÊÏÆÐ�ÓÊÚÆÖÍ��
ÖÊÏÊÔÆÉÍÒÈÊÜÆÑÍÅ
Í�ÕÔÊÉÕÖÈ�ÐÆÕÕÒÈÞØ

±ÒÐÐ¾ÑÍ±ÆÙÍÎ

qÒÉÓÍÕÑÞÊ�ÍÑÉÊ±ÕÞ�

������È�±ÆÖÆÏÒ�Ê�rÒÕÓÊÚÆÖÍ

������È�ÒÇÝÊÉÍÑÊÑÑÒÐ�±ÆÖÆÏÒ�Ê
«qÔÊÕÕÆ�rÒÕÕÍÍ¬

sÈÍÉÊÖÊÏßÕÖÈÒ�Ò�ÔÊ�ÍÕÖÔÆÙÍÍ

qj�Â��ã�����
ÒÖ����ÐÆÔÖÆ����� ��

��sÊÑsÍfÆÖ������ ��



¨­´®°¬ ¶¨®­­»¥�²¥µ­®«®£¨¨�¢�³¯° ¢«¥­¨¨

� &21752/�6& , (1&(6 ����v�����

³¤ª������������������������

¨¬¯«¨ª ²¨¢­ ¿� «£¥¡° �¢»¡®° �ª ª�®±­®¢ �
¨­´®°¬ ¶¨®­­»µ�²¥µ­®«®£¨©�¨�±¨±²¥¬�
³¯° ¢«¥­¨¿�¢�ª®­²¨­³ «¼­®©�®¡« ±²¨

«�¨��¢ÎËÃÈÍ�� �¡��ªËÈÌÎÂÑÊÈÉ

³ËÜßÍÎÂÑÊÈÉ�ÃÎÑÓÄÀÐÑÒÂÅÍÍÛÉ�ÒÅÕÍÈ×ÅÑÊÈÉ�ÓÍÈÂÅÐÑÈÒÅÒ��Ã��³ËÜßÍÎÂÑÊ

zãÈ°°Ò�Ë°}È«� �m�ÏÓÈ�ÓÈ«� Èã�Ë­¯È� ãº�Ò}Ò� iÎ�
r�ã«� �����Ü������ º²mÈ�©mÈË�� mË°
� �mºÒ�Óº��Ò°�
}¯Ë�Ó©®��mÒ¯��Èã
Ó©®��äÒ¯��m�}º�º¯ºä�¹Ë¯ËäËÓ�
Ó©Ë�Áº¯ä�ã�¹¯ÒÓÒäÈ���ÏÓÈ�ËÓÒ«�ÒÏ��m�²ªãËäËÓ��
Óº�º�äÓºÎË°�mÈ�^����`��½sºã
�Ò�Ë�ÒÓÒ�È�º��rº�È�
m°£�º°�Èã
ÓºË��Ëãº�¯�}��ËãºmË�Ë°}Ò²������z¯ºÓË�
}Ë¯������Ü���������º�º­�Ëä��Ò�äÓº�ºº­¯ÈÏÒ��¹¯Ò�
äËÓËÓÒ®�­�ãËmº®�Èã�Ë­¯©�m�ÒÓÁº¯äÈ�ÒºÓÓ©²��Ë²�
Óºãº�Ò«²�Ò�mº�äÓº�Ò²��¯��Ò²�º­ãÈ°�«²�ÓÈ�}Ò�Ò��Ë²�
ÓÒ}Ò�tt�mË}�äºÎÓº�ÓÈÏmÈ�
�­�ãËm©ä�

sº�ÁÒÏÒ�Ë°}Ò®�äÈ}¯ºäÒ¯���Ë²Óºãº�ÒÒ�¹¯ºÒÏ�
mº�°�mÈ�Ò��¹¯ÈmãËÓÒ«���Ë²ÓÒ�Ë°}ÒË�º­�Ë}�©��ÒÏ�
äË¯«Ëä©Ë�Ò�}ºÓ�¯ºãÒ¯�Ëä©Ë�¹È¯ÈäË�¯©�m�¹º�Èm�
ã«��Ëä�­ºã
	ÒÓ°�mË�°ã��ÈËm�°º¹¯ºmºÎ�È��°«�Ò
º¹Ò°©mÈ��°«� }ºÓ�ÒÓ�Èã
Ó©äÒ� �ÓË¹¯Ë¯©mÓ©äÒ�
ÈÓÈãº�ºm©äÒ��¹¯º�Ë°°ÈäÒ����º�¹¯Òmº�Ò��}�ÒÏmË°��
Ó©ä�¹¯º�Òmº¯Ë�Ò«ä�¹¯ÒäËÓËÓÒ«��m�ÏÓÈ�Óº®�­��
ãËmº®� Èã�Ë­¯©� ãº�Ò}Ò� m� }ºÓ�ÒÓ�Èã
Óº®� º­ãÈ°�Ò
>�@���}ÈÏÈÓÓºË�º­�°ãºmãÒmÈË��ÓËº­²º�Òäº°�
�°äË�
Ó©�¹È¯È�Ò�ä©�ãº�Ò}º�Èã�Ë­¯ÈÒ�Ë°}º�º�º­Ë°¹Ë�Ë�
ÓÒ«�}ºÓ�ÒÓ�Èã
Ó©²�ÒÓÁº¯äÈ�ÒºÓÓ©²��Ë²Óºãº�Ò®�

lÓº�ÒË�¹¯º­ãËä©�m�ÒÓÁº¯äÈ�ÒºÓÓ©²��Ë²Óºãº�
�Ò«²�Ò�°Ò°�ËäÈ²�Ò°}�°°�mËÓÓº�º�ÒÓ�ËããË}�È�º�Óº�
°«�°«�}�}ãÈ°°��ÏÈ�È�� �Ë°�Ë°�mËÓÓºÓÈ��Ó©²��ÓÈ���
Óº��Ë²ÓÒ�Ë°}Ò²��ª}ºÓºäÒ�Ë°}Ò²��°º�ÒÈã
Ó©²�Ò��¯��
º¹�ÒäÈã
Óº�º�äÓº�º}¯Ò�Ë¯ÒÈã
Óº�º��mË}�º¯Óº�º�
�¹¯ÈmãËÓÒ«�m�}ºÓ�ÒÓ�Èã
Óº®�º­ãÈ°�Ò�>�@�

j°�º¯Ò�Ë°}Ò�¹Ë¯mº®� ÏÈ�È�È� º¹�ÒäÒÏÈ�ÒÒ�¹¯Ò
ÓË°}ºã
}Ò²�¹¯º�Òmº¯Ë�Òm©²�}¯Ò�Ë¯Ò«²�­©ãÈ�¹º�
°�ÈmãËÓÈ� Ò� ¯Ë	ËÓÈ� Ò�Èã
«Ó°}Òä� ª}ºÓºäÒ°�ºä� Ò
°º�Òºãº�ºä�{���È¯Ë�º������Ü������Ò�º¹�­ãÒ}ºmÈ�
ÓÈ�m�Ë�º���Ë­ÓÒ}Ë�¹º�ª}ºÓºäÒ}Ë�m����� ���>�@���È�
¯Ë�º�¹¯Ë�ãºÎÒã�Ò°¹ºã
ÏºmÈ�
�m�}È�Ë°�mË�}¯Ò�Ë¯Ò«
º¹�ÒäÒÏÈ�ÒÒ�̄ ÈmËÓ°�mº�Ó�ã��«}º­ÒÈÓÈ�º¹�ÒäÒÏÒ�
¯�Ëäº®�mË}�º¯�Á�Ó}�ÒÒ��}ºä¹ºÓËÓ�ÈäÒ�}º�º¯º�º
«mã«��°«��È°�Ó©Ë�}¯Ò�Ë¯ÒÒ�º¹�ÒäÈã
Óº°�Ò�Ò°°ãË�
��Ëäº�º� º­�Ë}�È�� }º��È� m� ¹¯º°�¯ÈÓ°�mË� ¹Ë¯ËäËÓ�
Ó©²� �¹¯ÈmãËÓÒ«� °��Ë°�m���� �º�}Ò�� m� }ÈÎ�º®�ÒÏ
}º�º¯©²�²º�«�­©�º�ÒÓ�}¯Ò�Ë¯Ò®�º¹�ÒäÒÏÈ�ÒÒ�¹¯Ë�
mº°²º�Ò���¯��ÒË��{�äÈ�ËäÈ�Ò�Ë°}º®�ª}ºÓºäÒ}Ë�¹È�
¯Ë�º�º¹�ÒäÒÏÈ�Ò«� ­©ãÈ� ¯ÈÏmÒ�È���s��{ºã�ÒÓ©ä�
°Áº¯ä�ãÒ¯ºmÈm	Òä�½¹¯ÒÓ�Ò¹�°º�ãÈ°ºmÈÓÓº�º�º¹�
�Òä�äÈ��>�@�

rºã
	º®�m}ãÈ��m�¯ÈÏmÒ�ÒË��Ëº¯ÒÒ�º¹�ÒäÈã
Óº�º
�¹¯ÈmãËÓÒ«�mÓË°���v� �ºÓ�¯«�ÒÓ������Ü������>�@�

{º¹¯º°©�º¹�ÒäÈã
Óº�º��¹¯ÈmãËÓÒ«��Ë°Óº�°m«�
ÏÈÓ©�°�ÏÈ�È�ÈäÒ�¯ÈÏ¯È­º�}Ò�Èã�º¯Ò�äºm�º­¯È­º��
}Ò��°ÒÓ�ËÏÈ�ãº�Ò}º�Èã�Ë­¯ÈÒ�Ë°}Ò²�äº�ËãË®�Ò�°º�
¹��°�m���Ò²�Òä�¹¯º�¯ÈääÓº®��È¹¹È¯È��¯Óº®�ÒãÒ
È¹¹È¯È��¯Óº�¹¯º�¯ÈääÓº®�¯ËÈãÒÏÈ�Ò®�

vÈäº°�º«�Ëã
ÓºË�ÓÈ¹¯ÈmãËÓÒË�m��Ëº¯Ë�Ò�Ë°}º®
ÒÓÁº¯äÈ�Ò}Ë��äÈ�ËäÈ�Ò�Ë°}º®�}Ò­Ë¯ÓË�Ò}Ë��m�äÈ�
�ËäÈ�Ò�Ë°}º®��°ÒämºãÒ�Ë°}º®��ãº�Ò}Ë�Ò��°ºº�mË��
°�mËÓÓº��m�ÒÓÁº¯äÈ�ÒºÓÓ©²��Ë²Óºãº�Ò«²��°Ò°�ËäÈ²
Ò°}�°°�mËÓÓº�º�ÒÓ�ËããË}�È�Ò��¹¯ÈmãËÓÒ«�¹¯Ë�°�Èm�

cÈ°°äº�¯ËÓ©�Óºm©Ë�ÓÈ¹¯ÈmãËÓÒ«�m��Ëº¯Ë�Ò�Ë°}º®�ÒÓÁº¯äÈ�Ò}Ë�Ò�äÈ�ËäÈ�Ò�Ë°}º®�}Ò�
­Ë¯ÓË�Ò}Ë��}ºÓ�ÒÓ�Èã
Ó©Ë�Èã�Ë­¯ÈÒ�Ë°}ÒË�ãº�Ò}Ò�Ü�°¹Ë�ÒÈã
Ó©Ë�Èã�Ë­¯©�Ò�º­�ÒË�ãº�
�Ò}Ò���m�ÈÓÈãº�ºmº®�m©�Ò°ãÒ�Ëã
Óº®��Ë²ÓÒ}Ë��¯Ëã«�º¯ÓÈ«�°²Ëäº�Ë²ÓÒ}È���º¯ÒËÓ�Ò¯ºmÈÓ�
Ó©Ë�ÓÈ�¯Ë	ËÓÒË�m©�Ò°ãÒ�Ëã
Ó©²�ÏÈ�È���¹¯ÈmãËÓÒ«�ÓÈ�­ÈÏË��ÓÒmË¯°Èã
Óº�º�ãº�Ò}º�Èã�
�Ë­¯ÈÒ�Ë°}º�º�È¹¹È¯È�È�Òä¹ãÒ}È�ÒmÓº®�Èã�Ë­¯©�m©­º¯È�

ÍÔÎÐÌÀÖÈÎÍÍÛÅ�ÒÅÕÍÎËÎÃÈÈ�Â�ÓÏÐÀÂËÅÍÈÈ¨



¨­´®°¬ ¶¨®­­»¥�²¥µ­®«®£¨¨�¢�³¯° ¢«¥­¨¨

�¯°®¡«¥¬»�³¯° ¢«¥­¨¿� ����v�����

ã«���°º­º®�¯È°°äÈ�¯ÒmÈËä©Ë�m�ÓÈ°�º«�Ë®�¯È­º�Ë
}ºÓ�ÒÓ�Èã
Ó©Ë�Èã�Ë­¯ÈÒ�Ë°}ÒË�ãº�Ò}Ò��°¹Ë�ÒÈã
�
Ó©Ë�Èã�Ë­¯©�Ò�º­�ÒË�ãº�Ò}Ò���m²º�«�ÒË�m�¯ÈÏ¯È�
­º�ÈÓÓ��� ãº�Ò}º�Èã�Ë­¯ÈÒ�Ë°}��� äË�È°Ò°�Ëä�
mÏÈÒäºº�Óº	ËÓÒ®�Èã�Ë­¯ÈÒ�Ë°}Ò²�ãº�Ò}�Ò�°º¹���
°�m���Ò²� Òä� ãº�Ò�Ë°}Ò²� Ò°�Ò°ãËÓÒ®� >�@���¯Ë��
äË�Ó©äÒ� ¹Ë¯ËäËÓÓ©äÒ� �È¯��äËÓ�ÈäÒ�� �¹ºä«Ó��
�©²�ãº�Ò}�ÒÏÓÈ�Èã
Óº�«mã«��°«�¯ÈÏãÒ�Óº�º��Ò¹È
äÈ�ËäÈ�Ò�Ë°}ÒË�º­�Ë}�©�

sÈÒ­ºãËË�	Ò¯º}ÒäÒ�Á�Ó}�ÒºÓÈã
Ó©äÒ���¹¯Èm�
ã«��ÒäÒ��m©�Ò°ãÒ�Ëã
Ó©äÒ��Èã�º¯Ò�äÒ�Ë°}ÒäÒ�
È�È¹�È�ÒºÓÓ©äÒ� Ò� }ºä­ÒÓÈ�ÒºÓÓ©äÒ� mºÏäºÎ�
Óº°�«äÒ�º­ãÈ�ÈË��Òä¹ãÒ}È�ÒmÓÈ«�Èã�Ë­¯È�m©­º¯È
�jk{���ãº�Ò}º�Èã�Ë­¯ÈÒ�Ë°}ÒË�äº�ËãÒ�}º�º¯º®�°ÒÓ�
�ËÏÒ¯���°«��Ë¯ËÏ�º¹Ë¯È�ÒÒ�¹¯Ë�äË�Óº®�Ò�¹¯Ë�Ò�
}È�Óº®�°�¹Ë¯¹ºÏÒ�Ò®�m�­ÈÏÒ°Ë�­ÒÓÈ¯Ó©²�º¹Ë¯È�Ò®
jk{�}ºÓ��Ó}�ÒÒ�� ��Ò�jk{��ÒÏ��Ó}�ÒÒ��9��

=�� � ,
�\���\��� �\�,�[��Ü�[�����\�,�[��Ü�[��� ���

=�� �9,
�\���\��� �\�,�[��Ü�[�����\�,�[��Ü�[���

��Ë�, �[��Ü�Ë�ÒÓÒ�ÓÈ«�Á�Ó}�Ò«��¯ÈmÓÈ«�Ó�ã��¹¯Ò
[ �� � Ò� Ë�ÒÓÒ�Ë� ¹¯Ò� [� !� ��� , ������ ^��� �`�� ,�  
 �,��� ,����Ü�}º¯�ËÎ��mË}�º¯��mË°ºm©²�}ºªÁÁÒ�Ò�

ËÓ�ºm�,��� �,�[��Ü�[���Ò�,��� � ��� ���Ü�,��� �,�[��Ü�[���

,�����,��� �����°ãºmÒË�}ºä¹ãËäËÓ�È¯Óº°�Ò���\� Ò�\��Ü

¹¯Ë�äË�Ó©Ë�¹Ë¯ËäËÓÓ©Ë��m�º­�Ëä�°ã��ÈË�ã�­©Ë
ÁÒÏÒ�Ë°}ÒË�mËãÒ�ÒÓ©�Ò�äÈ�ËäÈ�Ò�Ë°}ÒË�º­�Ë}�©�
��ºmãË�mº¯«��ÒË��°ãºmÒ«ä�ä�ã
�Ò¹ãÒ}È�ÒmÓº�º
m©�ËãËÓÒ«�\

L
��� �\

L
�Ò�¹º�ãº�ËÓÒ«�\

L
��� �����[��Ò

[�� Ü� ¹¯Ë�Ò}È�Ó©Ë� ¹Ë¯ËäËÓÓ©Ë� ��Ë®°�mÒ�Ëã
Ó©Ë

�Ò°ãÈ����¯Ò�ª�ºä�¹¯Ë�äË�Ó©Ë�¹Ë¯ËäËÓÓ©Ë�\��Ò�\�
äº����­©�
�º­�Ë}�ÈäÒ�ã�­º®�ÁÒÏÒ�Ë°}º®�¹¯Ò¯º�©
Ò�¯ÈÏãÒ�Óº®�¯ÈÏäË¯Óº°�Ò�

�¯Ò� º�ºÎ�Ë°�mãËÓÒÒ� m� m©¯ÈÎËÓÒ«²� ���� ¹¯Ë��
äË�Ó©²� Ò� ¹¯Ë�Ò}È�Ó©²� ¹Ë¯ËäËÓÓ©²� �\��  � [�� Ò
\�  [���º¹Ë¯È�ÒÒ�jk{�}ºÓ��Ó}�ÒÒ�Ò�jk{��ÒÏ��
�Ó}�ÒÒ�m©¯ºÎ�È��°«�m�­ÈÏºm©Ë�­ÒÓÈ¯Ó©Ë�º¹Ë¯È�
�ÒÒ�ÓË¹¯Ë¯©mÓº®�ãº�Ò}Ò�>����@�

=�� � �[���[��� �PLQ�[���[���

=�� �9�[���[��� �PD[�[���[��� ���

p°ãÒ�}ºÓ�ÒÓ�Èã
Ó©Ë�¹Ë¯ËäËÓÓ©Ë�m�m©¯ÈÎËÓÒ«²
����¹¯ÒÓÒäÈ���N�¯ÈÏ¯Ë	ËÓÓ©²��¯ºmÓË®���º�¹¯Ò²º�
�Òä�}�­ÒÓÈ¯Ó©ä�º¹Ë¯È�Ò«ä�äÓº�ºÏÓÈ�Ó©²��N�ÏÓÈ��
Ó©²�� ãº�Ò}�� }º�º¯©Ë� ¹¯Ò� N�  � �� m©¯ºÎ�È��°«� m
}ºÓ��Ó}�Ò��=�� �[����[� Ò��ÒÏ��Ó}�Ò��=�� �[����[�
�m�ÏÓÈ�Óº®�­�ãËmº®�Èã�Ë­¯©�ãº�Ò}Ò�

{� °mº�� º�Ë¯Ë�
��jk{�º¹Ë¯È�ÒÒ� ���� «mã«��°«
�È°�Ó©äÒ�¯ËÈãÒÏÈ�Ò«äÒ�­ÒÓÈ¯Ó©²�º¹Ë¯È�Ò®�¹¯Ë�
�Ò}È�Óº®�Èã�Ë­¯©�m©­º¯È��m�¹�­ãÒ}È�Ò«²��º����� ��
jk{��}È}�¹º�Èã�Ë­¯È�¹¯Ë�Ò}È�Óº®�Èã�Ë­¯©�m©­º�

¯È���È}ÎË�ÓÈÏ©mÈãÈ°
�¹¯Ë�Ò}È�Óº®�Èã�Ë­¯º®�m©­º�
¯È��>�����@�

=�� � $
�\���\��� �\�D����\�D��

=�� �9$
�\���\��� �\�D����\�D�� ���

��Ë�D
L
���^����`��D����D�� �����°ãºmÒË�}ºä¹ãËäËÓ�

�È¯Óº°�Ò�mË°ºm©²�}ºªÁÁÒ�ÒËÓ�ºm�D� Ò�D����k� 

 �D���D���Ü�}º¯�ËÎ�mË°ºm©²�}ºªÁÁÒ�ÒËÓ�ºm�D� Ò�D��

{©¯ÈÎËÓÒ«� ���Ü���� mº°¹¯ºÒÏmº�«�� ¯ÈÏãÒ�Óº�º
�Ò¹È�º¹Ë¯È�ÒÒ�Èã
�Ë¯ÓÈ�ÒmÓº�º�m©­º¯È��{©¯ÈÎË�
ÓÒ«�����¹¯Ò�m©¹ºãÓËÓÒÒ��°ãºmÒ«�}ºä¹ãËäËÓ�È¯�
Óº°�Ò�D����D�� �� º¹Ò°©mÈ���­ÒÓÈ¯Ó©Ë�º¹Ë¯È�ÒÒ
}ºÓ�ÒÓ�Èã
Óº®�}ºä¹ãËäËÓ�È¯Óº®� Èã�Ë­¯©� ��°ãº�
mÒË��m�ÏÓÈ�Óº°�Ò�mË°ºm©²�}ºªÁÁÒ�ÒËÓ�ºm�D���D���
� ^����`�ÓË�ÓÈ}ãÈ�©mÈË�°«��>��@�
���Ëä� mmË�ËÓÒ«� mäË°�º� Ë�ÒÓÒ�Ó©²� Á�Ó}�Ò®

º¹Ë¯È�º¯ºm�º�Óº	ËÓÒ«�¹¯Ë�¹º��ËÓÒ«���ºäÒÓÒ¯º�
mÈÓÒ«��S�[���[���Ò� �[���[������Ë�S��� � ����¯ÈÏ¯È­º�
�ÈÓº��Ëº¯Ë�Ò}º�äÓºÎË°�mËÓÓºË�º­º­�ËÓÒË�­ÒÓÈ¯�
Ó©²�º¹Ë¯È�Ò®�jk{�>�@�
jÏ�m°Ë²�Èã�Ë­¯ÈÒ�Ë°}Ò²�ãº�Ò}�äË�È°Ò°�Ëä©�>�@

ÓÈÒ­ºãËË� °º�Ë¯ÎÈ�Ëã
ÓÈ� jk{�� w�º� º­�°ãºmãËÓº
�Ëä����º�Q�È¯Ó©Ë�jk{�Á�Ó}�ÒÒ

=� �:
$
�\���\��������\Q�� 

 �\�D����\�D����������\QDQ ���

º¹¯Ë�ËãËÓ©�ÓÈ��m�²�ÏÈ�È��Ò²�äÓºÎË°�mÈ²�Ü�¹¯Ë��
äË�Ó©²�<� �̂ \���\��������\Q`�Ò�¹¯Ë�Ò}È�Ó©²�t � �̂ [���[��

�����[
Q
`�¹Ë¯ËäËÓÓ©²�

{�m©¯ÈÎËÓÒÒ�����º¹Ë¯È�Ò«�:�ãÒ­º�}ºÓ��Ó}�Ò«
��ãÒ­º��ÒÏ��Ó}�Ò«�9��D

L
���̂ ����`�Ü�°º°�ÈmÓ©Ë��°��

¹Ë¯¹ºÏÒ�ÒºÓÓ©Ë��mË°ºm©Ë�}ºªÁÁÒ�ÒËÓ�©��«mã«��
�ÒË°«� Á�Ó}�Ò«äÒ� ªãËäËÓ�È¯Ó©²� mË°ºm©²� }ºªÁ�
ÁÒ�ÒËÓ�ºm�,

LM
��,

LM
���,

ML
� ����L� M � ^�����������Q`��L�z�M�

iã«�mË°ºm©²�}ºªÁÁÒ�ÒËÓ�ºm�D
L
�m©¹ºãÓ«Ë�°«��°ãº�

mÒË�D����D����������DQ� ����°mº®°�mº�°�¹Ë¯¹ºÏÒ�Ò�
ºÓÓº®� ÒÓmÈ¯ÒÈÓ�Óº°�Ò� �°ãºmÒ«� }ºä¹ãËäËÓ�È¯�
Óº°�Ò��
�ÓÒmË¯°Èã
Óº°�
�� äÓº�ºÁ�Ó}�ÒºÓÈã
Óº°�
� Ò

äÓº�ºº­¯ÈÏÒË�¹¯ÒäËÓËÓÒ®�jk{�>����@��È}ÎË�º¹¯Ë�
�Ëã«Ë�°«� ÓÈãÒ�ÒËä� �m�²� ¯ÈÏãÒ�Ó©²� ¹º� �ËãËmºä�
ÓÈÏÓÈ�ËÓÒ��ÏÈ�È��Ò²�äÓºÎË°�m�t�Ò�<�¹Ë¯ËäËÓ�
Ó©²�� º­°ã�ÎÒmÈ��Ò²�� °ºº�mË�°�mËÓÓº�� º­ãÈ°�Ò
�¹¯ÈmãËÓÒ«� �¹¯Ë�Ò}È�Ó©Ë�¹Ë¯ËäËÓÓ©Ë��Ò�Ò°¹ºã�
ÓËÓÒ«��¹¯Ë�äË�Ó©Ë�¹Ë¯ËäËÓÓ©Ë��
{� º­ãÈ°�Ò� ÒÓÁº¯äÈ�ÒºÓÓ©²� �Ë²Óºãº�Ò®� ¹º�

°�¯ºËÓÒË� °ºº�mË�°�m���Ë®� ¹º°�ÈmãËÓÓº®� ÏÈ�È�Ë
Èã�Ë­¯ÈÒ�Ë°}º®� ãº�Ò}Ò� �ãº�Ò}º�Èã�Ë­¯ÈÒ�Ë°}º®
äº�ËãÒ�� ÓÈ�ÒÓÈË�°«� ÓÈÏÓÈ�ËÓÒËä� �ÒãÒ� ¹ºÒ°}ºä�
¹º�²º�«�Ò²� ­ÈÏºm©²� Èã�Ë­¯ÈÒ�Ë°}Ò²� º¹Ë¯È�Ò®�
º­¯ÈÏ���Ò²�¹ºãÓ���°Ò°�Ëä��Ò°²º�Ó©²�Á�Ó}�Ò®�
�Ë¯ËÏ�°�¹Ë¯¹ºÏÒ�ÒÒ�}º�º¯©²�m�ÏÈ�ÈÓÓº®�¹¯Ë�äË��
Óº®�º­ãÈ°�Ò�°�¯º«�°«�ÓËº­²º�Òä©Ë�ãº�Ò}º�Èã�Ë­�

9

9

,

9

9

S S

9



¨­´®°¬ ¶¨®­­»¥�²¥µ­®«®£¨¨�¢�³¯° ¢«¥­¨¨

� &21752/�6& , (1&(6 ����v�����

¯ÈÒ�Ë°}ÒË�äº�ËãÒ���È}Òä�º­¯ÈÏºä��º��Èã�Ë­¯©�Áº¯�
ä�ã�}ãÈ°°Ò�Ë°}º®�ãº�Ò}Ò��ãº�Ò}Ò�m©°}ÈÏ©mÈÓÒ®�Ò
°º­©�Ò®�¹¯Ò²º�Òä�}�Èã�Ë­¯Èä�Á�Ó}�Ò®�

jÏmË°�ÓÈ��È}ÎË�º­º­�ËÓÓÈ«��¯È}�ºm}È�¹ºÓ«�Ò«
Á�Ó}�ÒºÓÈã
Óº®�°Ò°�Ëä©��c��:�����Ë�c Ü�äÓºÎË�
°�mº� º�º­¯ÈÎËÓÒ®�� ¯ËÈãÒÏ�Ëä©²� �¹¯Èmã«��ÒäÒ
°Ò°�ËäÈäÒ�ÒÏ�ÓË}º�º¯º�º�}ãÈ°°È��È�äÓºÎË°�mº�:
°º°�ºÒ��ÒÏ�º¹Ë¯È�Ò®��Ò°¹ºã
Ï�Ëä©²�¹¯Ò�¹º°�¯º�
ËÓÒÒ�Óºm©²��¹¯Èmã«��Ò²�°Ò°�Ëä�ÒÏ�ÏÈ�ÈÓÓ©²�>��@
Ò� º¯ÒËÓ�Ò¯ºmÈÓÓ©²�ÓÈ� ¹º°�¯ºËÓÒË� º¹�ÒäÈã
Ó©²
ãº�Ò}º�Èã�Ë­¯ÈÒ�Ë°}Ò²�äº�ËãË®�

vãË��Ë��m©�Ëã«�
��}È}�°�Ò�ÈË��|����z�ÏÓË�ºm�
�mÈ�}ºä¹ºÓËÓ�È�ÓÈ�}Ò�º­��¹¯ÈmãËÓÒÒ�Ü�m©�Ò°ãÒ�
�Ëã
Ó©®�Ò�}ºÓ�Ë¹��Èã
Ó©®��vºº�mË�°�mËÓÓº�¯ÈÏ�
ãÒ�È��°«�Ò��mÈ��Ò¹È�Ò°¹ºãÓÒ�ËãË®��¯�}ºmº�Ò�ËãÒ
}ºÓ}¯Ë�Ó©²�̄ ÈÏ¯È­º�º}��¹¯ºË}�©��°�¯º®}Ò�Ò�¹¯���Ò
¯�}ºmº�Ò�ËãÒ�°��º¯ÈÏ�º�­ºãËË�º­�Òä�È¯ËÈãºä��Ë«�
�Ëã
Óº°�Ò��äÒÓÒ°�¯©��äª¯©�Ò�¹¯����p°ãÒ�¹Ë¯m©Ë�ÒÏ
ÓÒ²� �ºãÎÓ©� ¹¯ºÁË°°ÒºÓÈã
Óº� mãÈ�Ë�
� m©�Ò°ãÒ�
�Ëã
Ó©ä�}ºä¹ºÓËÓ�ºä�ÓÈ�}Ò���º��ã«�m�º¯©²��º°�
�È�º�Óº�}ºä¹Ë�ËÓ�Óº°�Ò�m�º­ãÈ°�Ò�ËË�}ºÓ�Ë¹��Èã
�
Ó©²�È°¹Ë}�ºm�>��@��nº¯äÈã
ÓÈ«�ãº�Ò}º�Èã�Ë­¯ÈÒ�Ë�
°}È«��Ëº¯Ò«��¹¯ÈmãËÓÒ«�ÓÈ�ÒÓÈË�°«�°�ªãËäËÓ�È¯Ó©²
�­ÒÓÈ¯Ó©²�� º¹Ë¯È�Ò®� Èã
�Ë¯ÓÈ�ÒmÓº�º� m©­º¯È
���Ü����m�}ºÓ�ÒÓ�Èã
Óºä���¯Ë²äË¯Óºä��¹¯º°�¯ÈÓ�
°�mË�¹¯Ë�Ò}È�Ó©²���¹¯Èmã«��Ò²��Ò�¹¯Ë�äË�Ó©²
�Ò°¹ºãÓ«��Ò²��¹Ë¯ËäËÓÓ©²��m©�Ò°ãÒ�Ëã
Ó©®�¹º��
²º��� ÒãÒ� °�Ò°¹ºã
ÏºmÈÓÒËä�ãº�Ò}º�}ºÓ�Ë¹��Èã
�
Óº�º�¹º�²º�È�>��@�

k¹¹È¯È��¯Óº�jk{�äº�ËãÒ�¯ËÈãÒÏ���°«�m�ªãË�
äËÓ�Óºä�­ÈÏÒ°Ë�¯Ëã«�º¯ºm�Ü��ÓÒmË¯°Èã
Ó©²�ãº�Ò�
�Ë°}Ò²�°²ËäÓ©²�ªãËäËÓ�ºm��mº°¹¯ºÒÏmº�«�Ò²�­Ò�
ÓÈ¯Ó©Ë�º¹Ë¯È�ÒÒ�jk{��ÓË¹¯Ë¯©mÓº®�ãº�Ò}Ò��äÓº�
�ºÏÓÈ�Ó©²�Ò��m�ÏÓÈ�Óº®�ãº�Ò}�>������Ü��@�

�¯ÒÓ�Ò¹ÒÈã
ÓºË�º�ãÒ�ÒË�ÈÓÈãº�ºm©²�¯Ëã«�º¯�
Ó©²�ªãË}�¯ºÓÓº�m©�Ò°ãÒ�Ëã
Ó©²�°Ë�Ë®�Ò�̄ Ëã«�º¯�
Ó©²�¹¯º�Ë°°º¯ºm�º���ÒÁ¯ºm©²�ÏÈ}ã��ÈË�°«�m��ºä�
��º�ªãËäËÓ�ÈäÒ�ÏÈ�È��Ò²�äÓºÎË°�m�«mã«��°«�ÈÓÈ�
ãº�ºm©Ë�°Ò�ÓÈã©��~�Ë°
�m�¯ºãÒ�º�Óº�º��mºÒ�Óº�º
¯ÈÏ¯«�È�m©°��¹ÈË��ÈÓÈãº�ºmºË��Ò°ãº�����Ë��ÓËº­²º�
�Òäº°�
��mºÒ�Óº�¹º¯ÈÏ¯«�Óº�º�°}ÈÓÒ¯ºmÈÓÒ«�°ãºm
m� ¹º°ãË�ºmÈ�Ëã
Óº°�Ò� }º�ºm©²� }ºä­ÒÓÈ�Ò®� ¹¯Ò
mmº�Ë�Ò�°�Ò�©mÈÓÒÒ�ÒÓÁº¯äÈ�ÒÒ��°�¯ÈÓ«Ë�°«���Ëä
°Èä©ä� ÒÏÓÈ�Èã
Óº� º­Ë°¹Ë�ÒmÈË�°«� �ãº­Èã
Ó©®
¹È¯ÈããËãÒÏä�º­¯È­º�}Ò�Ò�¹¯Ëº­¯ÈÏºmÈÓÒ«�Áº¯ä©
¹¯Ë�°�ÈmãËÓÒ«� ÒÓÁº¯äÈ�ÒÒ� ­ËÏ� ¹¯ºäËÎ��º�Óº�º
¹¯Ëº­¯ÈÏºmÈÓÒ«�m��ÒÁ¯ºmº®�}º��

{�ªãËäËÓ�Óºä�­ÈÏÒ°Ë�¯Ëã«�º¯ºm�mºÏäºÎÓº�¹º�
°�¯ºËÓÒË� 	Ò¯º}º®� ÓºäËÓ}ãÈ��¯©� ÈÓÈãº�ºm©²
�¹¯Èmã«��Ò²��}ºää��È�ÒºÓÓ©²��ãº�Ò�Ë°}Ò²��m©�
�Ò°ãÒ�Ëã
Ó©²��Á�Ó}�ÒºÓÈã
Ó©²��ÓË®¯ºÓÓ©²��ÒÏ�
äË¯Ò�Ëã
Ó©²�¹¯Ëº­¯ÈÏºmÈ�ËãË®�Ò�̄ Ëã«�º¯Ó©²��¹¯Èm�
ã«��Ò²�°¹Ë�¹¯º°Ë°°º¯ºm�

zºÓ�ÒÓ�Èã
Ó©Ë�Èã�Ë­¯ÈÒ�Ë°}ÒË�ãº�Ò}Ò�>����Ü��@
Ò�¯Ëã«�º¯ÓÈ«�°²Ëäº�Ë²ÓÒ}È�>��Ü��@�«mã«��°«�°È�

äº°�º«�Ëã
Ó©ä� Ò� ªÁÁË}�ÒmÓ©ä� ÓÈ¹¯ÈmãËÓÒËä� m
�Ëº¯Ë�Ò�Ë°}º®�ÒÓÁº¯äÈ�Ò}Ë��äÈ�ËäÈ�Ò�Ë°}º®�}Ò�
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�ÒäÒ}¯º}ºÓ�
�¯ºããË¯ºm� °� ¹¯º�¯ÈääÒ¯ºmÈÓÓ©ä� ¯ËÏË¯mºä�� ��º
¹ºÏmºã«Ë���°�¯ÈÓÒ�
�ÓËº­²º�Òäº°�
�¹¯Ëº­¯ÈÏºmÈ�
ÓÒ«�}ºÓ�ÒÓ�Èã
Óº®�Áº¯ä©�¹¯Ë�°�ÈmãËÓÒ«�ÒÓÁº¯�
äÈ�ÒÒ�m��ÒÁ¯ºm���>��@��cÈÏ¯È­º�ÈÓ©�°ÒÓ²¯ºÓÓ©Ë
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°}Ò²�ãº�Ò}�Ò�°º¹��°�m���Ò²�Ò°�Ò°ãËÓÒ®��¹º¯ºÎ�ÈËä©²
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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
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°äÈ�¯ÒmÈËäº®�°Ò°�Ëä©��¯ÈmÓËÓÒ®��°ºº�mË�°�m���
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Ó©ä�I� J� K��zÈÎ�ºË�ÒÏ�mº°
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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�����
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ãËÓ��Ò°ã��1�̄ È°°äÈ�¯ÒmÈËä©²�¹º�äÓºÎË°�m�°�ºã­�
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Óº�º�ÓÈ²ºÎ�ËÓÒ«�¹º°ãË�ÓË�º�¹¯Ò²º�Ò�°«�¹Ë¯Ë­Ò�
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sË¹¯Ë¯©mÓ©®�¯º°��È°°º¯�ÒäËÓ�È��ºmÈ¯ºm�Ò��°�
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«¨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��������

�����������������

(�PDLO��NXOED#LSX�UVVL�UX R

ªËÀÑÑÈÔÈÊÀÖÈß�ÏÐÎÃÐÀÌÌÍÎÃÎ�ÎÁÅÑÏÅ×ÅÍÈß�ÏÎ�ÊÀÒÅÃÎÐÈßÌ�ÎÏÀÑÍÎÑÒÈ

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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�ºÓ«�ÒË� Èm�ºäÈ�ÒÏÒ¯ºmÈÓÓ©Ë� °Ò°�Ëä©� äÈ°°º�
mº�º�º­°ã�ÎÒmÈÓÒ«��vl|��m¹Ë¯m©Ë�­©ãº�¹¯Ë�ãºÎË�
Óº�m��¯��È²�jÓ°�Ò���È�¹¯º­ãËä��¹¯ÈmãËÓÒ«��j���
m� ���� ��� Ò� °�Èãº� m� �Èã
ÓË®	Ëä� º­�Ë¹¯ÒÓ«�©ä�
�Ë¯mº®�}¯�¹Óº®�vl|�m�vvvc�°�ÈãÈ�°Ò°�ËäÈ�½vÒ�
¯ËÓÈ���¹¯Ë�ÓÈÏÓÈ�ËÓÓÈ«��ã«�­¯ºÓÒ¯ºmÈÓÒ«�äË°��Ò
¹¯º�ÈÎÒ�­ÒãË�ºm�ÓÈ�°ÈäºãË�©�kª¯ºÁãº�È��{�ÓË®
­©ãÒ�̄ ËÈãÒÏºmÈÓ©�ÓÈÒ­ºãËË�¹Ë¯Ë�ºm©Ë�Ò�ËÒ�m©�Ò°�
ãÒ�Ëã
Óº®��Ë²ÓÒ}Ò��º�º�m¯ËäËÓÒ��È�ÒäËÓÓº��ÒÓ�Ë�
¯È}�ÒmÓÈ«���ÈãËÓÓÈ«�­ÈÏÈ��ÈÓÓ©²��°Ë�
�¹Ë¯Ë�È�Ò
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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«�
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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
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�ã«��Ë°�Ò¯ºmÈÓÒ«�Ò�ÓÈ°�¯º®}Ò�¹È¯ÈäË�¯ºm�
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äË�¯©�

Ü °º°�Èmã«Ë�°«�¹¯º�¯ÈääÈ�mmº�È�m�º¹©�Ó���ª}°�
¹ã�È�È�Ò��

Ü ÓÈ°�¯ÈÒmÈ��°«� ¹È¯ÈäË�¯©� Ò� �º¯È­È�©mÈ��°«
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Óº°Ò�Ëã
Óº�ÓºmÈ«�¯ÈÏÓºmÒ�Óº°�
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°È�ÓÈ�º�mË��Ò�ÓÈ�mºÏäºÎÓº°�«²�°ºm¯ËäËÓÓ©²�¹ãÈ��
Áº¯ä�¯È°¹ºÏÓÈmÈÓÒ«�¯Ë�Ò�
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z ÒÏ�¹ºãºÎËÓÒ«�D� �Ü���Å�¹¯º�Òm�²º�È
º¯­Ò�Èã
Óº�º��mÒÎËÓÒ«��¯Ò°�����¹¯Ò
äËÓ
	Ë®�Èä¹ãÒ���Ë�ãÒ­¯È�ÒÒ��³��Å��

z ¹¯Ò�°�«�ÒmÈÓÒÒ�ÒÏ�}¯È®ÓË�º�¹¯Èmº�
�º�¹ºãºÎËÓÒ«��¯Ò°�����
v��mËãÒ�ËÓÒËä�¹¯º�¯ÈääÓº�º���ãÈ

D¹¯��mËãÒ�ÒmÈË�°«�m¯Ëä«�¹¯º�Ë°°È�°�«�
�ÒmÈÓÒ«�� º�ÓÈ}º� ¹ºÓÒÎÈË�°«� �ËÓ�ËÓ�
�Ò«� mmº�È� °Ò°�Ëä©� m� ¯º�È�Ò�� ÓÈ� ÏÈ�
}ã��Ò�Ëã
Óºä�ª�È¹Ë�
�äËÓ
	ËÓÒË� ��ãÈ� ãÒ­¯È�ÒÒ� �ËãÈË�

¹¯º�Ë°°� ­ºãËË� ä«�}Òä� �¹º� Èä¹ãÒ���Ë
}ºãË­ÈÓÒ®��°ÒãÒ«�m��¯º°Ë�Ò�Ë�º��ãÒÓ©��
�¯Ë�¹º��Ò�Ëã
Óº� ÓÈ�ÒÓÈ�
� °�«�Ò�

mÈÓÒË��}º��È�ÓÒÎÓ««�äÈ°°È��mÒÎË�°«�m
,,,�}mÈ�¯ÈÓ�Ë�
{�­ºã
	ÒÓ°�mË�°ã��ÈËm�¹¯Ò�ÓÈ�Èã
�

Óºä���ÈãËÓÒÒ�äÈ°°�º}ºãº�� ��� ä��ãÒ�
ÓÈ��¯º°È�m�¹¯º�Ë°°Ë��mÒÎËÓÒ«�ÓË�¹¯Ë�
m©	ÈË��ª�º�º�ÏÓÈ�ËÓÒ«�

§ ª«¾·¥­¨¥

�¯Ë�ãºÎËÓ� �¯Ë²¹È¯ÈäË�¯Ò�Ë°}Ò®
ÏÈ}ºÓ��¹¯ÈmãËÓÒ«�°mË¯�©mÈÓÒËä��m�²�
äº��ã
Óº®�}º°äÒ�Ë°}º®��¯º°ºmº®�°Ò°�
�Ëäº®��ºã
}º�ÏÈ�°�Ë���¹¯ÈmãËÓÒ«�ÓÈ�«�
ÎËÓÒËä��¯º°È��~È�È�È�̄ Ë	ÈãÈ°
�m�¹¯Ë��
¹ºãºÎËÓÒÒ�� ��º� �ËÓ�¯� äÈ°°� °Ò°�Ëä©
�mÒÎË�°«�¹º�}¯��ºmº®�º¯­Ò�Ë���¯º°�ÓË�
mË°ºä©®� Ò� ÓË�¹¯��Ò®�� °Ò°�ËäÈ� ÓÈ²º�
�Ò�°«�m�°º°�º«ÓÒÒ�ãÒ­¯È�ÒÒ�ãÒ­º�mË¯�
�Ò}Èã
Óº�º�¯ÈmÓºmË°Ò«�
{�}È�Ë°�mË�ÒÏäË¯«Ëä©²�¹È¯ÈäË�¯ºm

­©ãÒ� ¹¯ÒÓ«�©� �Ë}��È«� �ãÒÓÈ�� °}º�
¯º°�
�°äº�}Ò��¯º°È��È��È}ÎË���ºã�äËÎ��
mÒÏÒ¯Óº®�ãÒÓÒË®��°m«Ï©mÈ��Ë®�}ºÓ�Ë�
m©Ë�äÈ°°©��Ò�mË}�º¯ºä��º­¯È�Ó©ä�mË}�
�º¯��°}º¯º°�Ò�º¯­Ò�Èã
Óº�º��mÒÎËÓÒ«
�ËÓ�¯È�äÈ°°�°m«Ï}Ò�
cËÏ�ã
�È�©�äº�ËãÒ¯ºmÈÓÒ«�¹º}ÈÏÈ�

ãÒ�²º¯º	���¯È­º���¹ºã��ËÓÓº�º�ÏÈ}º�
ÓÈ��¹¯ÈmãËÓÒ«�ÓÈ�«ÎËÓÒËä�m�	Ò¯º}ºä
�ÒÈ¹ÈÏºÓË� ��ãºm� ãÒ­¯È�ÒÒ�� {� °ã��ÈË
°�«�ÒmÈÓÒ«�ÒÏ�°º°�º«ÓÒ«�mË¯�Ò}Èã
Óº�
�º� ¯ÈmÓºmË°Ò«� ¹ºãÓº°�
�� º�°��°�m�Ë�
��È°�º}�m©�¯ÈmãÒmÈÓÒ«��¯º°È����º�¹º�
Ïmºã«Ë�� ÏÓÈ�Ò�Ëã
Óº� �¹¯º°�Ò�
� mË°

äË²ÈÓÒÏä�°mË¯�©mÈÓÒ«�
v�«�ÒmÈÓÒË�ÏÈ�°�Ë���ºã
}º��¹¯ÈmãË�

ÓÒ«�ÓÈ�«ÎËÓÒËä��¯º°È�¹ºÏmºã«Ë��ÏÓÈ�
�Ò�Ëã
Óº��¹¯º°�Ò�
�Ò�¹ºm©°Ò�
�ÓÈ�ËÎ�
Óº°�
�°Ò°�Ëä�̄ ÈÏmË¯�©mÈÓÒ«��°mË¯�©mÈ�
ÓÒ«���m�²äº��ã
Ó©²� �¯º°ºm©²� °Ò°�Ëä�
¯È°	Ò¯««��Ëä�°Èä©ä�º­ãÈ°�Ò�Ò²�mºÏ�
äºÎÓº�º�¹¯ÒäËÓËÓÒ«�

�����������������

(�PDLO��PDO\VKHYJ#PDLO�UX R

cÒ°�����vmË¯�©mÈÓÒË�ÒÏ�¹ºãºÎËÓÒ«�mË¯�Ò}Èã	Óº�º�¯ÈmÓºmË°Ò«�
È�Ü��¯ÈË}�º¯Ò«��mÒÎËÓÒ«�}ºÓ�Ëm©²�äÈ°°��­�Ü�ÓÈ�«ÎËÓÒË��¯º°È��m�Ü��ãÒÓÈ��¯º°È

cÒ°�����vmË¯�©mÈÓÒË�ÒÏ�}¯È®ÓË�º�ãËmº�º�¹ºãºÎËÓÒ«�¹¯Ò�äÈ}°ÒäÈã	Óº�mºÏäºÎÓºä
��ãË�ãÒ­¯È�ÒÒ�

È�Ü��¯ÈË}�º¯Ò«��mÒÎËÓÒ«�}ºÓ�Ëm©²�äÈ°°��­�Ü�ÓÈ�«ÎËÓÒË��¯º°È��m�Ü��ãÒÓÈ��¯º°È

cÒ°�����v�«�ÒmÈÓÒË�ÓÈ�ÒÓÈË�°«�m�äºäËÓ��¹¯º²ºÎ�ËÓÒ«���ãÈ�Ü���Å�¹¯º�Òm�²º�È
º¯­Ò�Èã	Óº�º��mÒÎËÓÒ«�°�äÈ}°ÒäÈã	Ó©ä���ãºä�ãÒ­¯È�ÒÒ�

È�Ü��¯ÈË}�º¯Ò«��mÒÎËÓÒ«�}ºÓ�Ëm©²�äÈ°°��­�Ü�ÓÈ�«ÎËÓÒË��¯º°È��m�Ü��ãÒÓÈ��¯º°È

cÒ°�����v�«�ÒmÈÓÒË�ÒÏ�}¯È®ÓË�º�¹¯Èmº�º�¹ºãºÎËÓÒ«�¹¯Ò���ãË�ãÒ­¯È�ÒÒ���Å�
È�Ü��¯ÈË}�º¯Ò«��mÒÎËÓÒ«�}ºÓ�Ëm©²�äÈ°°��­�Ü�ÓÈ�«ÎËÓÒË��¯º°È��m�Ü��ãÒÓÈ��¯º°È
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�Ê�����ËÅÒÈÞ�ÑÎ�ÄÍß�ÐÎÆÄÅÍÈß�

{�Óº«­¯Ë����� �º�È�Ò°¹ºãÓÒãº°

��� ãË��°º��Ó«�¯ºÎ�ËÓÒ«�m©�È��Ë�º�
°«� ��ËÓº�º�� «¯}º®� ãÒ�Óº°�Ò�� ��ÒmÒ�
�Ëã
Óº�º��ËãºmË}È���º}�º¯È��Ë²ÓÒ�Ë�
°}Ò²� ÓÈ�}�� ¹¯ºÁË°°º¯È�� �ãËÓÈ�}º¯�
¯Ë°¹ºÓ�ËÓ�È� ks� vvvc� lÒ²ÈÒãÈ
kãË}°ÈÓ�¯ºmÒ�È� �Èm¯ÒãºmÈ��  �º­©
º�ËÓÒ�
�̄ ºã
�Ò�äË°�º�l�k���Èm¯Òãº�
mÈ�m�ÓÈ�}Ë��¹¯ÈmãËÓÒ«��¹ºÏmºãÒä�°Ë�
­Ë�ÓË}º�º¯©®�ª}°}�¯°�m�Ò°�º¯Ò��°�È�
ÓºmãËÓÒ«�Èm�ºäÈ�Ò}Ò�Ò��ËãËäË²ÈÓÒ�
}Ò�m�ÓÈ	Ëä�|�Ë�Ë°�mË�
sË°äº�¯«�ÓÈ��º����º�Èm�ºäÈ�Ò�Ë�

°}ÒË��°�¯º®°�mÈ��¹¯ÈmãËÓÒ«�¹¯ÒäË�
Ó«��°«� m� �Ë²ÓÒ}Ë� °� ÓËÏÈ¹Èä«�Ó©²
m¯ËäËÓ���°�¯º®°�mÈ�Èm�ºäÈ�Ò�Ë°}º�º
¯Ë��ãÒ¯ºmÈÓÒ«� ­©ãÒ� ½º­ãÈ°}ÈÓ©�
ÓÈ��Ó©äÒ�Ò°°ãË�ºmÈÓÒ«äÒ�m�ÏÓÈ�Ò�
�Ëã
Óº� ­ºã
	Ë®� °�Ë¹ËÓÒ�� �Ëä� �°��
¯º®°�mÈ�¯ËãË®Óº�º��Ë®°�mÒ«��iË®°��
mÒ�Ëã
Óº�� ¯Ë��ã«�º¯©� iÎ�� �È��È�
j�j� �ºãÏ�ÓºmÈ��­¯È�
Ëm�{��Ò�w��vÒ�
äËÓ°� �Ë¯ËÏ� ÓË°}ºã
}º� �Ë°«�}ºm� ãË�
¹º°ãË� Ò²� ÒÏº­¯Ë�ËÓÒ«� ¹¯ÒmãË}È��
mÓÒäÈÓÒË�}¯�¹ÓË®	Ò²�ÁÒÏÒ}ºm��äË�
²ÈÓÒ}ºm�Ò�äÈ�ËäÈ�Ò}ºm������� Ë­©�
	ËmÈ��iÎ��lÈ}°mËããÈ��j�k��{©	ÓË�¯È�°}º�º�Ò�äÓº�
�Ò²��¯��Ò²���{äË°�Ë�°��Ëä��°�¯º®°�mÈ�¯ËãË®Óº�º��Ë®�
°�mÒ«��ÓÈ¹¯ÒäË¯�� Ïºãº�ÓÒ}��¹Ë¯Ë}ã��È��Ò®�°�¯��
¹È¯È�m©°º}º�º��ÈmãËÓÒ«�º��¹ºãº°�Ò�}�¹ºãº°�Ò��­ËÏ
}º�º¯º�º�¹È¯ºmÈ«�äÈ	ÒÓÈ��È}�ÎË�ÓËº°��Ë°�mÒäÈ��ÓË
��º°�ÈÒmÈ��°«�mÓÒäÈÓÒ«�Ò°°ãË�ºmÈ�ËãË®�}È}�ªãËäËÓ�
�©��ÒÓÈäÒ�Ë°}º®�°Ò°�Ëä©��{�¹¯ÒÓ�Ò¹Ë�m�ª�ºä�Ò�ÓË
­©ãº�ÓËº­²º�Òäº°�Ò��¹º°}ºã
}��¯ËÈãÒÏ�ËäÈ«�ª�ÒäÒ
�°�¯º®°�mÈäÒ� Á�Ó}�Ò«� ­©ãÈ� �¯ÒmÒÈã
ÓÈ�� {� ÓÈ�ÈãË
tt� mË}È�� °� ¯ÈÏmÒ�ÒËä� �ËãËÁºÓÓº®� °m«ÏÒ�� ¯ËãË®ÓÈ«
�Ë²ÓÒ}È�ÏÈÓÒäÈË��ÏÓÈ�Ò�Ëã
Ó©Ë�¹ºÏÒ�ÒÒ�m�äÒ¯Ë��Ë²�
ÓÒ�Ë°}Ò²�°Ò°�Ëä��Ò�m�Ò²�¹¯ºË}�Ò¯ºmÈÓÒÒ�Ò�ª}°¹ã�È�
�È�ÒÒ�¹¯º«mã«��°«�ÏÓÈ�Ò�Ëã
Ó©Ë�¹¯º­ãËä©��sË�°ã��
�È®Óº�ÁÒÏÒ}����w¯ËÓÁË°��m����� ���m�¹¯Ë�Ò°ãºmÒÒ�}
}ÓÒ�Ë����z���¯È�½kã�Ë­¯È�ãº�Ò}Ò���}ÈÏ©mÈË��ÓÈ�¹º�
�ËÓ�ÒÈã
Ó���mºÏäºÎÓº°�
�ª�º�º�¯ÈÏ�ËãÈ�äÈ�ËäÈ�Ò}Ò
m� ÈÓÈãÒÏË� °²Ëä� �ËãËÁºÓÒÒ� mäË°�º� ½¹¯º­ºmÈÓÒ«� ÓÈ
�¯ÈÁÒ}Ë���|�ÓÈ}º� ª�È� ¯ËäÈ¯}È�º°�ÈãÈ°
� ÓËÏÈäË�ËÓ�
Óº®��sº��ÎË�m������²��º�È²�m��Ë²ÓÒ�Ë°}Ò²�°Ò°�ËäÈ²
¹º«mã«Ë�°«�º­�Ë}���m��¹¯ÈmãËÓÒÒ�}º�º¯©ä�¯ËãË®Ó©Ë
�°�¯º®°�mÈ�Ü��°�¯º®°�mÈ��ËãËäË²ÈÓÒ}Ò�Ü�Ò����º�mÈÎ�
Óº��ãº�Ò�Ë°}ÒË�äË�º�©�m�¹¯ÒÓ«�ÒÒ��¹¯ÈmãËÓ�Ë°}Ò²
¯Ë	ËÓÒ®�°�ÈÓºm«�°«�¹¯Ëº­ãÈ�È��ÒäÒ��È�º	Ò­}Ò�m
�¹¯ÈmãËÓÒÒ�mãË}���ÏÈ�°º­º®�º�¯ºäÓ©Ë�¹º�Ë¯Ò��w�º�
º­�Ë}��Ü�ªÓË¯�º°Ò°�Ëä©���Ë¯m©Ë�ÒÏ�ÓÒ²�¹º«mã«��°«�m
vbk��ÏÈ�Ëä�m�pm¯º¹Ë�Ò��}È}�¹¯ÈmÒãº��º�¯ÈÓÒ�ÒmÈ��°«
¯Èä}ÈäÒ�º�Óº®�¹¯ºÒÏmº�«�Ë®�}ºä¹ÈÓÒÒ��{�vºmË�°}º®

cº°°ÒÒ�¹º�äË¯Ë� mº¹ãº�ËÓÒ«�¹ãÈÓÈ
�|wc�|� °ºÏ�È��°«� }¯�¹Ó©Ë� ªÓË¯�
�º°Ë�Ò��Ò°¹ºã
Ï���ÒË�¹¯ËÒä��Ë°�mÈ
°mº®°�mËÓÓº®�°º�ÒÈãÒÏä���ËÓ�¯ÈãÒ�
ÏÈ�ÒÒ� m� �¹¯ÈmãËÓÒÒ� ²ºÏ«®°�mºä��j�
ÓË°äº�¯«�ÓÈ�º­�����Ë²ÓÒ�Ë°}���º��
°�Èãº°�
�cº°°ÒÒ��ªÓË¯�º°Ë�Ò�¹º�°ãºÎ�
Óº°�Ò�Ò�äÈ°	�È­Èä�­©ãÒ�m¹ºãÓË�°º�
ÒÏäË¯Òä©� °� }¯�¹ÓË®	ÒäÒ� ªÓË¯�º�
°Ò°�ËäÈäÒ�vbk�Ò�pm¯º¹©�
{�ª�º�m¯Ëä«�m�lº°}mË�Ò��º�äº°�

}ºm
Ë�mmº�Ò�°«�m��Ë®°�mÒË�º�¯ºäÓºË
}ºãÒ�Ë°�mº�mÓºm
�°ºº¯�ÎÈËä©²�ªÓË¯�
�Ë�Ò�Ë°}Ò²� º­�Ë}�ºm� �ªãË}�¯º°�ÈÓ�
�Ò®�� ªÓË¯�º°Ë�Ë®� °� ¯ËÏË¯mÓ©äÒ
¹º�°Ë�«äÒ��}ºää��Ò¯���ÒäÒ�¹º��
°�ÈÓ�Ò«äÒ�� °� ¹ºÓÒÎÈ��ÒäÒ� ¹º��
°�ÈÓ�Ò«äÒ� Ò� ¹Ò�È��ÒäÒ°«� º�� ÓÒ²
¹º�¯Ë­Ò�Ëã«äÒ� °� ¯ÈÏãÒ�Óº®� °�Ë¹Ë�
Ó
��mÈÎÓº°�Ò�Ü�º��¯«�ºm©²�}ºää��
ÓÈã
Ó©²� ¹º�¯Ë­Ò�ËãË®� �º� º­º¯ºÓ�
Ó©²�º­�Ë}�ºm�Ò�m¹ãº�
��º�z¯Ëäã«�Ò
Ë�º�º­Ò�È�ËãË®��
{º��ãÈmË�m°Ë�º�ª�º�º�°ãºÎÓº�º�²º�

Ï«®°�mÈ�°�ºÒ���Ò°¹Ë��Ë¯��}º�º¯©®�m
�Ë�ËÓÒË� ÓË°}ºã
}Ò²� °Ë}�Ó�� �ºãÎËÓ

��ºã
}º�ãÒ	
�¹º��ËÓ�ËÓ�Ò«ä�ÒÏäËÓËÓÒ«��È°�º�©�m�ÓË�
}º�º¯©²�¹º�°Ë�«²��¹¯Ë���È�È�
����º�­��Ë���Èã
	Ë��Ò�º��
}ã��Ò�
� �È°�
� �äËÓËË� mÈÎÓ©²�� ¹º�¯Ë­Ò�ËãË®�� ��º­©
ªÓË¯�º°Ë�
�ÓË�̄ ÈÏmÈãÒãÈ°
��Ò�¹¯Ò�¹Ë¯m©²�ÎË�¹¯ÒÏÓÈ}È²
¹º«mãËÓÒ«�¯ËÏË¯mÈ�äº�Óº°�Ò�m}ã��Ò�
�ª�Ò²�¹º�¯Ë­Ò�
�ËãË®�� ¹º}È� ºÓÒ� Ë�Ë� ÓË� �°¹ËãÒ� ÓÈÎÈãºmÈ�
°«�� �¯Ò
ª�ºä�m��ºãºmË�Ó�ÎÓº��Ë¯ÎÈ�
��Ë°«�}Ò��È�mºÏäºÎÓº��Ò
°º�ÓÒ�mÈ¯ÒÈÓ�ºm�º�}ã��ËÓÒ«�Ò�¹ºäÓÒ�
�º­¯È�Ó©Ë��Ë�
¹º�}Ò�m}ã��ËÓÒ«�

j�mº��ª�Òä�½�Ò¯ÒÎË¯ºä��m��ËÓ�¯Èã
Óº®��Ò°¹Ë��
�Ë¯°}º®� l|�wv� ­©ã� äºãº�º®� �ËãºmË}�� °¯Ë�ÓË�º
¯º°�È��ÒÓ�ËããÒ�ËÓ�Óº®�mÓË	Óº°�Ò��}º¯ËÓÓº®�äº°}�
mÒ���°ºm°Ëä�ÓË�¹¯ºãË�È¯°}º�º�¹¯ºÒ°²ºÎ�ËÓÒ«��m�Ë�
¯È	ÓÒ®�m©¹�°}ÓÒ}�l{���Ü�lÒ²ÈÒã�kãË}°ÈÓ�¯º�
mÒ���Èm¯Òãºm�
lÒ²ÈÒã�kãË}°ÈÓ�¯ºmÒ���Èm¯Òãºm�̄ º�Òã°«����Óº«­�

¯«����� ���m�lº°}mË��|�Ë��Ë�º�kãË}°ÈÓ�¯�lÒ�¯ºÁÈ�
ÓºmÒ�� ­©ã� È¯�Ò°�ºä� ­ÈãË�È� rºã
	º�º� �ËÈ�¯È�� äÈ�
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¹¯ÒmãË}Èã� °mºÒ²� °º�¯��ÓÒ}ºm�� º°º­ËÓÓº� äºãº�ËÎ
�
�Ëä�°Èä©ä�¹¯Ë�º°�Èmã««�mºÏäºÎÓº°�
�}È}�¹¯º«mÒ�

°Ë­«���È}�Ò�¹º��Ë¯ÎÈ�
�äÈ�Ë¯ÒÈã
Óº��|Ó�º�ËÓ
�­Ë�
¯ËÎÓº� º�Óº°Òã°«� }� °mºÒä� �ÈãÈÓ�ãÒm©ä� ��ËÓÒ}Èä�
�È}��l�j�� zÈ¯ãÒÓ°}È«�� º�ÓÈ� ÒÏ� ã��	Ò²� °���ËÓ�º}
lÒ²ÈÒãÈ�kãË}°ÈÓ�¯ºmÒ�È��¹º°ãË�º}ºÓ�ÈÓÒ«�lwj�¹º
Ë�º� ¯Ë}ºäËÓ�È�ÒÒ� ­©ãÈ� ¯È°¹¯Ë�ËãËÓÈ� ÓÈ� ¯È­º��� m
°Ò°�Ëä��lº°ªÓË¯�º����Ë�ºÓ�¹¯º�ºãÎÈã�}ºÓ°�ã
�Ò¯º�
mÈ�
�ËË�Ò�m°��}ºäÈÓ���°mºÒ²�m�Ë¯È	ÓÒ²�°���ËÓ�ºm��|Ó
ÁÈ}�Ò�Ë°}Ò�̄ �}ºmº�Òã�Ò²�̄ È­º�º®�¹¯Ò�°ºÏ�ÈÓÒÒ�¹Ë¯�
mº®�m�lº°}mË�°Ò°�Ëä©��ËãË�¹¯ÈmãËÓÒ«�º°mË�ËÓÒ«��º�
¯º�È��}º�º¯È«�ÏÈ�Ëä�¹¯º¯È­º�ÈãÈ����ãË���m©�mÒ�ÈãÈ°

ÓÈ�v�ÈãÒÓ°}���¹¯ËäÒ���~È�Ëä�l�j��zÈ¯ãÒÓ°}È«�°�È�
ãÈ�Ë�º�¹Ë¯mº®�ÏÈ�Ò�Òm	Ë®°«�È°¹Ò¯ÈÓ�}º®�
{����������ã«�¹º��º�ºm}Ò�¹º�¯ÈÏ�ËãÈ�½km�ºäÈ�Ò}È

Ò��ËãËäË²ÈÓÒ}È��m�¯ÈÏ�Ëã�¹º�¯ÈÏmÒ�Ò��ÓÈ�}Ò�m�¹ãÈÓË
º�Ë¯Ë�Óº®�¹«�ÒãË�}Ò�¹¯Ò�ks�vvvc�­©ã�º¯�ÈÓÒÏºmÈÓ
º­�Ë°�mËÓÓ©®�zºäÒ�Ë��¹º�Èm�ºäÈ�Ò}Ë���ËãËäË²ÈÓÒ}Ë
Ò��Ò°¹Ë��Ë¯ÒÏÈ�ÒÒ��zºäÒ�Ë��­©ã�°ºÏ�ÈÓ�¹º�̄ Ë	ËÓÒ�
º­�Ë�ÒÓËÓÓº�º�ÏÈ°Ë�ÈÓÒ«�¹º��Ò°¹Ë��Ë¯°}ºä���¹¯Èm�
ãËÓÒ��m�ÓÈ¯º�Óºä�²ºÏ«®°�mË��¹¯ºmË�ËÓÓº�º�m����� ��
¹º�� ¹¯Ë�°Ë�È�Ëã
°�mºä� mÒ�Ë�¹¯ËÏÒ�ËÓ�È� ks�vvvc�
È}È�ËäÒ}È� ��l�� z¯ÎÒÎÈÓºm°}º�º�� {� ª�º�� }ºäÒ�Ë�
lÒ²ÈÒã�kãË}°ÈÓ�¯ºmÒ��­©ã�m}ã��ËÓ�¹º�¯Ë}ºäËÓ�È�
�ÒÒ��ãÈmªÓË¯�º�Ò��º�ºmÒã�̄ ÈÏ�Ëã�¹º��Ò°¹Ë��Ë¯ÒÏÈ�ÒÒ�
zºäÒ�Ë�� ¹º��º�ºmÒã� È¯��äËÓ�Ò¯ºmÈÓÓ©®� äÈ�Ë¯ÒÈã�
²º¯º	º�°Ë­«�ÏÈ¯Ë}ºäËÓ�ºmÈã��Ò�­©ãº�¹¯ÒÓ«�º�¯Ë	Ë�
ÓÒË�º�Ë�º�°º²¯ÈÓËÓÒÒ�mÓÈ�ÈãË�¹¯Ò�{vsj�|��È�ÏÈ�Ëä�m
mÒ�Ë�¹º�¯ÈÏ�ËãËÓÒ«�k}È�ËäÒÒ�ÓÈ�}���È}�­©ã�m����� ��
°ºÏ�ÈÓ�zºäÒ�Ë���ÏÈ�Ëä�¹¯Ëº­¯ÈÏºmÈÓÓ©®�m�zºäÒ°°Ò��
¹º��ËãËäË²ÈÓÒ}Ë�Ò�Èm�ºäÈ�Ò}Ë�Ü�z�k��l�k���Èm¯Òãºm
­©ã�¹¯Ò�ãÈ	ËÓ�¯È­º�È�
�m�ÓË�º�mÓÈ�ÈãË�mÓË�	�È�È��È
ÏÈ�Ëä��ÎË�ÓÈ�	�È�Óº®�º°ÓºmË����Ë�mºÏ�ãÈmÒã�ãÈ­º¯È�
�º¯Ò��¹º��Ò°}¯Ë�Óº®��ËãËäË²ÈÓÒ}Ë��|Ó�È}�ÒmÓº���È�
°�m�Ë��m�¹º��º�ºm}Ë�º­º°ÓºmÈÓÒ®�ÓËº­²º�Òäº°�Ò�°ºÏ�
�ÈÓÒ«�jÓ°�Ò���È�Èm�ºäÈ�Ò}Ò�Ò��ËãËäË²ÈÓÒ}Ò��zºäÒ°�
°Ò«�m���������¹¯Ëº­¯ÈÏ�Ë�°«�m�jÓ°�Ò����Èm�ºäÈ�Ò}Ò�Ò
�ËãËäË²ÈÓÒ}Ò� �jk��� Ò�� �È}Òä� º­¯ÈÏºä�� lÒ²ÈÒã
kãË}°ÈÓ�¯ºmÒ��«mã«Ë�°«�º�ÓÒä�ÒÏ�Ë�º�½º��ºm�º°Óº�
mÈ�ËãË®����ºÏ�ÓËË�jk��­©ã�¹Ë¯ËÒäËÓºmÈÓ�m�jÓ°�Ò�
����¹¯º­ãËä��¹¯ÈmãËÓÒ«��m�}º�º¯ºä�lÒ²ÈÒã�kãË}°ÈÓ�
�¯ºmÒ���¯��Òã°«��º�¹º°ãË�ÓË�º��Ó«�°mºË®�ÎÒÏÓÒ�
j�º�ºä��Ë°«�Ò� ãË�� ¯È­º�©�m� �ËãËäË²ÈÓÒ}Ë�­©ãº

¹¯Ò°�Î�ËÓÒË� m� ���� ���l�k�� �Èm¯Òãºm�� ­ËÏ� ÏÈ�Ò�©
�Ò°°Ë¯�È�ÒÒ��¹º�°ºmº}�¹Óº°�Ò�º¹�­ãÒ}ºmÈÓÓ©²�¯È�
­º��� ÓÈ� ÏÈ°Ë�ÈÓÒÒ� ��ËÓº�º� °ºmË�È� �ËÓÒÓ�¯È�°}º�º
ÒÓ��°�¯ÒÈã
Óº�º� ÒÓ°�Ò���È� °�Ë¹ËÓÒ� }ÈÓ�Ò�È�È� �Ë²�
ÓÒ�Ë°}Ò²�ÓÈ�}�Ò�ÓÈ��ºä�ÎË�ÏÈ°Ë�ÈÓÒÒ�Ëä��­©ãº�¹¯Ë��
ãºÎËÓº� ¹º� º¹�­ãÒ}ºmÈÓÓ©ä� ¯È­º�Èä� ¹¯Ë�°�ÈmÒ�

�º}�º¯°}��� �Ò°°Ë¯�È�Ò��� w�º� ­©ãº� ºÁÒ�ÒÈã
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
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$EUDPRY�2�9���.DWXHYD�<�9��0XOWLYDULDQW�DQDO\VLV�DQG
VWRFKDVWLF�RSWLPL]DWLRQ�XVLQJ�SDUDOOHO�SURFHVVLQJ�WHFK�
QLTXHV��1R���
%DNKWDG]H�1�1���1D]LQ�$�9��9LUWXDO�DQDO\]HUV�RI�PDU�
NHWLQJ�LQIRUPDWLRQ�LQ�DQ�HQWHUSULVH�PDQDJHPHQW�V\V�
WHP��1R���
%HO\DNRY�$�*���0DQGHO��$�6���%RU]HQNR�1�,���HW��DO�
p[SHUW�VWDWLVWLFDO�V\VWHPV�IRU�WLPH�VHULHV�SUHGLFWLRQ�DQG
WKH�HVWLPDWLQJ�VLPXODWLRQ��1R���
%HUQDWVN\�)�,���'LJR�*�%���'LJR�1�%��cDUDOOHO�FRP�
SXWDWLRQV�LQ�FRQWURO�SUREOHPV��1R���
%RULV�1LNRODHYLFK�3HWURY��7KH�1LQHWLHWK�$QQLYHUVDU\��
1R���
%XWNRYVN\�$�*��2Q�WKH�XQLILHG�JHRPHWULFDO�WKHRU\�RI
FRQWURO��1R���
&RQIHUHQFH�RQ�&RQWURO�7KHRU\�LQ�PHPRU\�RI�DFDGH�
PLFLDQ�%�1�3HWURY��1R���
'DUWDX�/�$��7KHRUHWLFDO�DVSHFWV�RI�KHDOWK�FRQWURO�DQG
LWV�LPSOHPHQWDWLRQ�SRVVLELOLWLHV�LQ�5XVVLDQ�)HGHUDWLRQ�
1R���
'XUJDULDQ�,�6���3DVKFKHQNR�)�)��vRPELQHG�VWDWLVWLFDO
FULWHULD�DQG�WKH�PRGHOV�RSWLPDO�VXEMHFW�WR�D�FODVV�RI�FUL�
WHULD��1R���
(DVWÜ:HVW�'HVLJQ�	�7HVW�&RQIHUHQFH��1R���
(SVWHLQ�9�/��$QWKURSRFHQWULF� LQIRUPDWLRQDO� LQWHUDF�
WLRQ��WHUPLQRORJ\�LVVXHV��1R���
*UHEHQ\XN�(�$��$QDO\VLV�DQG�RQ�OLQH�GLDJQRVWLFV�RI�WKH
V\VWHPV�GHVFULEHG�DV�QRQVWDWLRQDU\�VWRFKDVWLF�SURFHVV�
HV��1R���
*XO\DHY�6�9���&KHUHSRYD�7�,���6KXEODG]H�$�$���6KXE�
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ZLWK�UHVSHFW�WR�WKH�GHJUHH�RI�VWDELOLW\��1R���
.DODVKQLNRY�/�0���0DO\VKHY�*�9���6YRWLQ�$�3��7KH
FRQWURO�RI�WZR�PRGXOH�VSDFH�URSH�V\VWHP�UROOLQJ��1R���
.DUD�0XU]D�6�*��6FLHQWLILF�SROLF\�LQ�WKH�QHZ�VWDJH�RI
UHIRUP�LQ�5XVVLDQ�)HGHUDWLRQ��1R���
.OHSDUVN\�9�*���(IUHPRY�9�$��0XOWLIUDFWDOLW\��GLVVLSD�
WLRQ� DQG� VWDELOLW\� RI� WKH� PLGGOH�WHUP� VWRFN� PDUNHW
WUHQGV��1R���
.RSQLQ�0�<X���.XO
ED�9�9���0LNULQ�(�$��kSSOLFDWLRQ
RI�3HWUL�QHW�WRROV�LQ�QHWZRUN�SODQQLQJ�DQG�PDQDJHPHQW
V\VWHPV�XQGHU�UHVRXUFH�GHILFLW�FRQGLWLRQV��1R���
.UDSXNKLQD�1�9���3DVWXNKRYD�.�0���6YLULGRY�3�$��kU�
WLILFLDO�LQWHOOLJHQFH�WHFKQLTXHV�LQ�RQ�OLQH�FRQWURO�DQG
RSWLPL]DWLRQ�RI�FRPSOH[�SURFHVV�V\VWHPV��1R���
.XO�ED�9�9���0DO\XJKLQ�9�'���6KXELQ�$�1��,QIRUPD�
WLYH�FRQWURO��SUHPLVHV��WHFKQLTXHV�DQG�WRROV��1R���
.X]QHWVRY�/�$��6\VWHP�UHSUHVHQWDWLRQ�RI�ILQDQFLDO�DQG
HFRQRPLF�DFWLYLW\�RI�DQ�HQWHUSULVH��1R���
0LFKDOVNL�$�,���<DVKLQ�$�,��%LRORJLFDO�UHJXODWLRQ�DQG
ORQJHYLW\��1R���
0LNKDLO�$OH[DQGURYLFK�*DYULORY��7KH�&HQWHQDU\���1R���

0LNULQ�(�$���3HOLNKRY�9�3��vRQWLQJHQF\�DQG�VRIWZDUH
FULWLFDOLW\� DQDO\VLV� LQ� LQWHUQDWLRQDO� VSDFH� VWDLRQ
SURMHFWV��1R���
3DVKFKHQNR�)�)�� ,QQRYDWLYH� FHQWHUV� DQG� WHFKQRSDUN
VWUXFWXUHV��1R���
3RSNRY�<X�6��0DFURV\VWHPV�DQG�JULG�WHFKQRORJLHV��G\�
QDPLF�VWRFKDVWLF�QHWZRUN�PRGHOLQJ��1R���
3RUWQRY�6RNRORY� <X�3�� 6RPH� ZRUNV� LQ� DVWURQDXWLFV
SHUIRUPHG�DW�WKH�,QVWLWXH�RI�&RQWURO�6FLHQFHV�Ü�D�EULHI
VXUYH\��1R���
3UDQJKLVKYLOL� ,�9�� 6\VWHP� DSSURDFK�� V\VWHP� WKRXJKW
DQG�HQWURSL]DWLRQ�RI�IXQGDPHQWDO�NQRZOHGJH��1R���
3UDQJKLVKYLOL�,�9���$PEDUWVXP\DQ�$�$���3ROHW\NLQ�$�*��
HW��DO��$XWRPDWLRQ�OHYHO�RI�SRZHU�REMHFWV��FXUUHQW�VWDWH
DQDO\VLV�DQG�LPSURYHPHQW�RSSRUWXQLWLHV��1R���
3UDQJKLVKYLOL�,�9���2VWURYVN\�<X�,��,PSURYLQJ�SRSXOD�
WLRQ�V�HIIHFWLYH�GHPDQG�IRU�GRPHVWLFV�E\�XVLQJ�LQWHUQDO
PHDQV�RI�SD\PHQW��1R���
5H\PDURY� *�$��� *ULWVXN� 5�.��� ,RQRY� 9�9�� cHUVRQD
VRIWZDUH�V\VWHP�DV�D�WRRO�IRU�HQHWHUSULVH�KXPDQ�DVVHWWV
DQDO\VLV�DQG��PDQDJHPHQW��1R���
5XWNRYVN\�9�<X���=HPO\DNRY�6�'���6XNKDQRY�9�0��
*OXPRY� 9�0�� 1HZ� GLUHFWLRQV� RI� DGDSWLYH� FRRUGL�
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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�
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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�
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ZLWK�WKH�H[DPSOH�RI�GLJLWDO�YLGHR�FRPSUHVVLRQ��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$56(&�ODQJXDJH�LV�VXSSOHPHQWHG�ZLWK�WKH�RSHU�
DWRUV�IRU�UHVRXUFHV�DGPLQLVWUDWLRQ�DQG�EXON�GDWD�WUDQVIHU��7KH
HIIHFWLYHQHVV�RI�WKH�SURSRVHG�QHW�UHVRXUFHV�FRQWURO�WHFKQLTXH
LV�VKRZQ�E\�WKH�H[DPSOH�RI�UHDO�WLPH�FRPSUHVVLRQ�HQFRGLQJ
IRU�+���� YLGHRFRQIHUHQFHV�DQG�IRU�03(*�GLJLWDO�YLGHR�
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7KH�SUREOHP�RI�FKRRVLQJ�RSWLPDO�SDUDPHWHU�YDOXHV� IRU
DQDORJ�GHYLFHV�DQG�V\VWHPV�LV�FRQVLGHUHG��6SHFLDO�DWWHQWLRQ�LV
SDLG�WR�WKH�DOJRULWKPV�WKDW�UHGXFH�WKH�FRPSXWDWLRQ�FRVW�RI
RSWLPL]DWLRQ�SUREOHP��6HYHUDO�SDUDOOHO�WHFKQLTXHV�IRU�PXOWL�
YDULDWH�DQDO\VLV�DQG�VWRFKDVWLF�RSWLPL]DWLRQ�DUH�GLVFXVVHG�
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7KH�SDSHU�RIIHUV�HIIHFWLYH�WHFKQLTXHV�WKDW�FRQVLGHUDEO\�UH�
GXFH� WKH� DPRXQW� RI� VHDUFKLQJ� SHUIRUPHG� IRU� ILQGLQJ� WKH
VKRUWHVW�VROXWLRQ�RI�OLQHDU�ORJLF�HTXDWLRQV��,W�SUHVHQWV�VRIWZDUH
LPSOHPHQWDWLRQ�UHVXOWV��HVWLPDWHV�WKH�FRPSHWLWLYHQHVV�RI�WKH
SURJUDPV�GHYHORSHG�DQG�GLVFXVVHV�WKHLU�DSSOLFDWLRQ�DUHDV�
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*UHEHQ\XN�(�$�

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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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$�UHTXLUHPHQWV�
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7KH�SUREOHP�RI�ZLGH�DXGLHQFH�DFFHVV�WR�LQIRUPDWLRQ�LV
GLVFXVVHG��7KH�SDSHU�LQWURGXFHV�WKH�LGHD�RI�DQ�RSHQ�TXHXLQJ
V\VWHP�DQG�GLVFXVVHV�WKH�DSSOLFDWLRQ�RI�VSHHFK�UHFRJQLWLRQ
WHFKQRORJ\�WR�RUJDQL]H�D�YRLFH�LQWHUIDFH�IRU�LQIRUPDWLRQ�V\V�
WHPV��7KH�H[LVWLQJ�V\VWHP�ZLWK�WKH�DFFHVV�WR�GDWDEDVHV�YLD�WKH
SKRQH�LV�GHVFULEHG�
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7KH�SUREOHP�RI�UROOLQJ�D�VSDFH�URSH�V\VWHP�E\�FRQWUROOLQJ
WKH�URSH�WHQVLRQ�LV�FRQVLGHUHG�EDVHG�RQ�WKH�IROORZLQJ�DVVXPS�
WLRQ��WKH�V\VWHP�LV�UHYROYLQJ�DORQJ�WKH�FLUFXODU�RUELW��LW�FRQ�
VLVWV�RI�� PRGXOHV�FRQQHFWHG�ZLWK�D�LPSRQGHUDEOH�DQG�QRQH�
ODVWLF�URSH�DQG�LV�LQ�WKH�VWDWH�RI�HLWKHU�OLEUDWLRQ�RU�YHUWLFDO�VWD�
EOH�HTXLOLEULXP��$�WHQVLRQ�FRQWURO�SURJUDP�LV�SURSRVHG�WKDW
SUHVXPHV�WKH�DYDLODELOLW\�RI�EDVLF�WUDMHFWRU\�DQG�PXOWLSDUDP�
HWHU�FRQWURO�UHODWLYH�WR�LW�


