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�� rË¯ÓÈ�}Ò® n� j��� iÒ�º �� r��� iÒ�º� s� r�� lÓº�ºäË�º�ÓÈ«
�Ë²Óºãº�Ò«�m�ÏÈ�È�È²�Ò�ËÓ�ÒÁÒ}È�ÒÒ�����¯��,,�lËÎ��ÓÈ¯�
}ºÓÁ��½j�ËÓ�ÒÁÒ}È�Ò«�°Ò°�Ëä�Ò�ÏÈ�È�Ò��¹¯ÈmãËÓÒ«�
�6,&352������lº°}mÈ��������Ü�v�����Ü����

�� rË¯ÓÈ�}Ò® n� j���iÒ�º �� r���iÒ�º�s� r���º°�¯ºËÓÒË�¯º­È�
°�Ó©²�º­ãÈ°�Ë®��º¹�°�Òä©²��¹¯ÈmãËÓÒ®����jÓÁº¯äÈ�Ò}È
Ò�°Ò°�Ëä©��¹¯ÈmãËÓÒ«��Ü�������Ü�¢ ������Ü�v����Ü����

�� {ºËmº�ÒÓ {� {���{ºËmº�ÒÓ�{ã�{���È¯ÈããËã
Ó©Ë�m©�Ò°ãËÓÒ«��Ü
v�­���rt{��Ë�Ë¯­�¯���������Ü���� °�

�����������������

(�PDLO��EHUQDWVN#LDFS�GYR�UX R

$%675$&76
3RSNRY�<X�6�

0$&526<67(06�$1'�*5,'�7(&+12/2*,(6��'<1$0,&�672&+$67,&
1(7:25.�02'(/,1*

7KH�SDSHU�GLVFXVVHV�WKH�GHYHORSPHQW�RI�,QWHUQHW�LQ�WKH�QHDU�WHUP�RXWORRN��*ULG�WHFKQRORJLHV��DV�D�G\�
QDPLF�VWRFKDVWLF�QHWZRUN�ZKRVH�VWDWH�LV�FKDUDFWHUL]HG��E\�WKH�VSDWLDO�GLVWULEXWLRQ�RI�GDWD�SURFHVVLQJ�UH�
VRXUFHV�DQG�LQIRUPDWLRQ�IORZV��%DVHG�RQ�WKH�JHQHUDOL]HG�HQWURS\�PD[LPL]DWLRQ�SULQFLSOH��LW�RIIHUV�WKH
PRGHOV�RI�ORFDOO\�VWHDG\�VWDWHV�RI�WKH�QHW��ZKLFK�DUH�D�FRPSRQHQW�SDUW�RI�D�GDWD�SURFHVVLQJ�UHVRXUFHV
HYROXWLRQ�PRGHO��7KLV�PRGHO�LV�FODVVLILHG�DV�D�SRVLWLYH�G\QDPLF�V\VWHP�ZLWK�DQ�HQWURS\�RSHUDWRU��Ü�3�����

.UDSXNKLQD�1�9���3DVWXNKRYD�.�0���6YLULGRY�3�$�

$57,),&,$/�,17(//,*(1&(�7(&+1,48(6�,1�21�/,1(�&21752/
$1'�237,0,=$7,21�2)�&203/(;�352&(66�6<67(06

6RPH�IHDWXUHV�RI�DSSO\LQJ�JHQHWLF�DOJRULWKPV�LQ�WKH�RSWLPL]DWLRQ�RI�FRPSOH[�FRQWLQXRXV�VWRFKDVWLF�V\V�
WHPV�DUH�GLVFXVVHG��7KH�SDSHU�PDNHV�DQ�DWWHPSW�WR�LPSURYH�WKH�FRQYHUJHQFH�RI�LWHUDWLYH�WHFKQLTXHV�XVHG
IRU�VXFK�V\VWHPV�FDOFXODWLRQ��Ü�3�����

%HUQDWVN\�)�,���'LJR�*�%���'LJR�1�%�

3$5$//(/�&20387$7,216�,1�&21752/�352%/(06

7KH�SDSHU�FRQVLGHUV�WKH�SUREOHPV�RI�FRPSOH[�WHFKQLFDO�V\VWHPV�FRQWURO�XQGHU�XQFHUWDLQW\�FRQGLWLRQV
EDVHG�RQ�PXOWLPHWKRG�DQG�PXOWLYDULDQW�DQDO\VLV��,W�GLVFXVVHV�WKH�SRVVLELOLW\�RI�DSSO\LQJ�PXOWLSURFHVVRU
FRPSXWHUV�IRU�FRPSXWDWLRQ�PXOWLVHTXHQFLQJ��Ü�3�����
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¢¢¥¤¥­¨¥

�¯Ò�¹¯º�ÓºÏÒ¯ºmÈÓÒÒ�̄ ÈÏãÒ�Óº�º�̄ º�È�¹¯º�Ë°�
°ºm�m�ª}ºÓºäÒ}Ë�Ò��Ë²ÓÒ}Ë�ÓË¯Ë�}Ò�°Ò��È�ÒÒ��}º�
��È�°mË�ËÓÒ«�º�¹ºmË�ËÓÒÒ�º­�Ë}�È�m�Ë�º�¹¯Ë�©°�º�
¯ÒÒ�ãÒ­º�mË°
äÈ�º�¯ÈÓÒ�ËÓÓ©��ãÒ­º�Ü��ÈÎË�Ë°ãÒ
ºÓÒ��º°�È�º�Óº�¹ºãÓ©�Ü�ÒäË���º�Ó��º°º­ËÓÓº°�
�
}º�º¯È«�ÏÈ}ã��ÈË�°«�m��ºä����º�}�äºäËÓ���m©¹ºã�
ÓËÓÒ«� ¹¯º�ÓºÏÓ©²� ¯È°�Ë�ºm� �ËÓ�ËÓ�ÒÒ� ¯ÈÏmÒ�Ò«
¹¯º�Ë°°È��°¹ËmÈ���¹¯Ë�Ë¯¹Ë�
�°Ë¯
£ÏÓ©Ë�ÒÏäËÓË�
ÓÒ«��sË�Ò°}ã��£Ó��È}ÎË�mÈ¯ÒÈÓ��º°�¯º®�ÓËº­²º�Ò�
äº°�Ò�¹¯º�ÓºÏÒ¯ºmÈÓÒ«� ­����Ò²� ÏÓÈ�ËÓÒ®� m¯Ë�
äËÓÓº�º�¯«�È�m� �Ë�äºäËÓ�©�m¯ËäËÓÒ��}º��È�ÒÏ�
mË°�Ó©��ºã
}º�°Èä©Ë�¹Ë¯m©Ë�ÏÓÈ�ËÓÒ«�¯«�È�ãÒ­º
m©­º¯}È�mºº­�Ë�¹�°�È��sÈ¹¯ÒäË¯��m�°ã��ÈË�m©²º�È
Óºmº�º��ºmÈ¯È�ÓÈ�¯©Óº}��}º��È��°¹Ë²�ÒãÒ�¹¯ºmÈã
º­�°ãºmãËÓ� ¹Ë¯m©äÒ� ÓË�Ëã«äÒ� ¹¯º�ÈÎ�� {� °Òã�
°¹Ë�ÒÁÒ}Ò�¹¯Ò}ãÈ�Óº®�¹¯º­ãËä©�¹¯ºäË�ãËÓÒË�m
Áº¯äÒ¯ºmÈÓÒÒ�¹¯º�ÓºÏÈ�äºÎË��m¹º°ãË�°�mÒÒ�°�Ë�
ãÈ�
�°Èä��¹¯º�Ë��¯��¹¯º�ÓºÏÒ¯ºmÈÓÒ«�ÓËÈ}��Èã
�
Óº®��{�¹º�º­Ó©²� �°ãºmÒ«²� �¯È�Ò�ÒºÓÓ©Ë� °�È�Ò�
°�Ò�Ë°}ÒË� äË�º�©� ¹¯º�ÓºÏÒ¯ºmÈÓÒ«� ÏÈ�È°���� ÓË
¯È­º�È���mºº­�Ë�ãÒ­º�¹¯Òmº�«��}�ÓË�º°�ºmË¯Ó©ä
¯ËÏ�ã
�È�Èä��{�¯ËÏ�ã
�È�Ë�¹¯Ò²º�Ò�°«�¹¯Ò­Ë�È�
�}
Ò°¹ºã
ÏºmÈÓÒ���º¹ºãÓÒ�Ëã
Óº®���È�Ë�m°Ë�º��ª}°�
¹Ë¯�Óº®�ÒÓÁº¯äÈ�ÒÒ�

|�ÒÓ�ÒÏ�°¹º°º­ºm�¹¯º�ÓºÏÒ¯ºmÈÓÒ«�°�Ò°¹ºã
�
ÏºmÈÓÒËä�ª}°¹Ë¯�Óº®�ÒÓÁº¯äÈ�ÒÒ�°º°�ºÒ��m�¹¯º�
�ÓºÏÒ¯ºmÈÓÒÒ�ÓÈ� º°ÓºmË�¹º�­º¯È� ÈÓÈãº�ºm��v��

äË�º�È�ÈÓÈãº�ºm�°m«ÏÈÓÈ�°��Ò¹º�ËÏº®�º��ºä����º�m
¹º�º­Ó©²�°Ò��È�Ò«²�º¹©�Ó©Ë�ª}°¹Ë¯�©�¹¯Ë�äË��
ÓÒ}Ò�º­©�Óº�º­¯È�È��°«�}�°mºËä��¹¯ºÁË°°ÒºÓÈã
�
Óºä�� ­È�ÈÎ�� Ò� °�È¯È��°«� °Áº¯äÒ¯ºmÈ�
� ¹¯º�ÓºÏ�
º¹Ò¯È«°
�ÓÈ�Ù¹¯Ë�Ë�ËÓ�©µ���� Ë��ÓÈ�ÓÈ­ã��Èm	ÒË°«
¯ÈÓËË�¹º²ºÎÒË�¹¯º�Ë°°©�ÒãÒ�º­�Ë}�©�Ü�ÈÓÈãº�Ò�
iã«� äÓº�Ò²� ¹¯Ë�äË�Ó©²� º­ãÈ°�Ë®� m©¹ºãÓËÓÒË
ª�º®��Ò¹º�ËÏ©�º�ãÒ�Óº�¹º��mË¯Î�ÈË�°«�¹¯È}�Ò}º®�
lË�º��ÈÓÈãº�ºm�äºÎÓº�¹¯ÒäËÓ«�
�m�°Ò��È�Ò«²�

}º��È�
z º�°��°�m�Ë��ÒãÒ�}¯È®ÓË�º�¯ÈÓÒ�ËÓÓÈ�°�È�Ò°�Ò�

�Ë°}È«�ÒÓÁº¯äÈ�Ò«�º­�º­�Ë}�Ë�¹¯º�ÓºÏÒ¯ºmÈ�
ÓÒ«��Ò�¹¯º�ÓºÏÒ¯ºmÈÓÒË�äºÎÓº�º°��Ë°�mÒ�
��̄ ��
}ºmº�°�m�«°
��¹¯ËÎ�Ë�m°Ë�º��ÒÓÁº¯äÈ�ÒË®�°�­��
Ë}�ÒmÓº�º�²È¯È}�Ë¯È�

z ¹º�}È}Òä�ãÒ­º�¹¯Ò�ÒÓÈä�ª}°¹Ë¯�©�ÓË�ÎËãÈ��
ÒãÒ�ÏÈ�¯��Ó«��°«�°Áº¯äÒ¯ºmÈ�
�ÒÓ�Ë¯mÈã
Ó©Ë
ÒãÒ��º�Ë�Ó©Ë�º�ËÓ}Ò�­����Ò²�ÏÓÈ�ËÓÒ®�m¯ËäËÓ�
Óº�º�¯«�È�

z ÓÈãÒ�Ë°�m�Ë��ª}°¹Ë¯�ÓÈ«�ÒÓÁº¯äÈ�Ò«�º­�º­��
Ë}�Ë�¹¯º�ÓºÏÒ¯ºmÈÓÒ«��¹ºÏmºã«��È«�º�ÓË°�Ò�Ë�º
}��ºä��ÒãÒ�ÒÓºä��}ãÈ°°��º­�Ë}�ºm�

z m�¯È°¹º¯«ÎËÓÒÒ�ª}°¹Ë¯�ºm�ÒäËË�°«�¹¯Ë�°�ÈmÒ�
�Ëã
Ó©®�ÓÈ­º¯�°�È�Ò°�Ò�Ë°}Ò²��ÈÓÓ©²�º��ãÒÓ�
Ó©²� º�¯ËÏ}È²� ¹¯Ë�©°�º¯ÒÒ� �ã«� ÏÓÈ�Ò�Ëã
Óº�º
�Ò°ãÈ�¯ÈÓËË�ÓÈ­ã��Èm	Ò²°«�º­�Ë}�ºm��}º�º¯©Ë
äº����°ã�ÎÒ�
�¹º�ËÓ�ÒÈã
Ó©äÒ�ÈÓÈãº�ÈäÒ�Óº�
mº�º�º­�Ë}�È�

|¹Ò°ÈÓ©�¹¯º�Ë��¯©�¹¯º�ÓºÏÒ¯ºmÈÓÒ«�ÓÈ�º°ÓºmË�äË�º�È�ÈÓÈãº�ºm��cÈ°°äº�¯ËÓ©��mË�¹¯º�
�¯ÈääÓ©Ë�°Ò°�Ëä©��¯ËÈãÒÏ���ÒË�°ºmº}�¹Óº°�
�ª}°¹Ë¯�Óº�°�È�Ò°�Ò�Ë°}Ò²�¹¯º�Ë��¯�¹¯º�
�ÓºÏÒ¯ºmÈÓÒ«�m¯ËäËÓÓ©²�¯«�ºm�¹º�}º¯º�}Òä�m©­º¯}Èä��°Ò°�ËäÈ�wzv�kl��Ò�°²Ëä��ÒäÒ�
�È�ÒºÓÓº�º�äº�ËãÒ¯ºmÈÓÒ«�¹¯º�Ë°°È�ª}°¹Ë¯�Óº�°�È�Ò°�Ò�Ë°}Ò²�°Ò°�Ëä�¹¯º�ÓºÏÒ¯ºmÈÓÒ«�ÓÈ
°�È�ÒÒ�¹¯Ë�mÈ¯Ò�Ëã
Óº�º�º­°ãË�ºmÈÓÒ«�º­�Ë}�È�¹¯º�ÓºÏÒ¯ºmÈÓÒ«��°Ò°�ËäÈ�wzv�cjl��

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

ÈÑÒÅÌÍÛÉ�ÀÍÀËÈÇ�È�ÎÁÐÀÁÎÒÊÀ�ÄÀÍÍÛÕ&
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�¯º�Ë��¯È�¹¯º�ÓºÏÒ¯ºmÈÓÒ«�ÓÈ�º°ÓºmË�äË�º�È
ÈÓÈãº�ºm�º­ãÈ�ÈË���m�ä«�°Ë¯
£ÏÓ©äÒ�¹¯ËÒä��Ë°��
mÈäÒ�
z �ÒÈãº��°�ª}°¹Ë¯�ºä�mË�£�°«�ÓÈ�²º¯º	º�¹ºÓ«��
Óºä�Ëä��«Ï©}Ë��ÒÏ�Ë�º�Ù¯º�Óº®µ�¹¯Ë�äË�Óº®�º­�
ãÈ°�Ò��� ­ËÏ� �¹º�¯Ë­ãËÓÒ«� °¹Ë�ÒÈã
Ó©²� °�È�Ò�
°�Ò�Ë°}Ò²� �Ë¯äÒÓºm� �Ò¹È� Ù�¯ËÓ�µ�� ÙÏÓÈ�ËÓÒ«
m¯ËäËÓÓ©²�¯«�ºmµ�Ò����¹�

z ¹¯º�Ë°°�¹º�­º¯È�ÈÓÈãº�ºm�¹ºÏmºã«Ë��°º­Ò¯È�

­ºã
	ÒË� º­�£ä©� ª}°¹Ë¯�Óº®� ÒÓÁº¯äÈ�ÒÒ� º­
º­�Ë}�Ë�¹¯º�ÓºÏÒ¯ºmÈÓÒ«��¹¯Ò�ª�ºä�m¹ºãÓË�mºÏ�
äºÎÓº�ÓË��ºã
}º�¹º°�¯ºËÓÒË��¯ËÓ�È�ÓÈ�º°ÓºmË
m¯ËäËÓÓ©²� ¯«�ºm� º­�Ë}�ºm�ÈÓÈãº�ºm� ÒãÒ� m©�
�Ò°ãËÓÒË�ÒÓ�Ë¯mÈã
Ó©²�º�ËÓº}�ÏÓÈ�ËÓÒ®�}ºÓ�
}¯Ë�Ó©²��ãËÓºm�m¯ËäËÓÓ©²�¯«�ºm��Óº�Ò�¹¯ÒäË�
ÓËÓÒË��¯��Ò²�äË�º�ºm�°�È�Ò°�Ò�Ë°}º®�º­¯È­º��
}Ò�ÒÓÁº¯äÈ�ÒÒ�º­�º­�Ë}�È²�ÈÓÈãº�È²�

ª° ²ª¨©�®·¥°ª�¬¥²®¤ � ­ «®£®¢�>�@

�¯Ë��«mã«Ëä©®� ª}°¹Ë¯��� º­�Ë}�� ¹¯º�ÓºÏÒ¯º�
mÈÓÒ«��|���¹¯Ë�°�Èmã«Ë��°º­º®�º�¯ËÏº}�m¯ËäËÓÓº�
�º�̄ «�È��ãÒÓ©�1��\�Q�� Q  �� �� ������� 1��m��È°�Óºä
°ã��ÈË�1�äºÎË��­©�
�¯ÈmÓº�Ó�ã���¹ºãÓºË�º�°��°��
mÒË�m©­º¯}Ò��ÈÓÓ©²���{�º�mË��ÓÈ�¹¯Ë��«mãËÓÓ��
m©­º¯}���ÈÓÓ©²��Ò�ÒãÒ�°ºº­�ÈËäºË�Ëä��ÓÈÒäËÓº�
mÈÓÒË� |��� ª}°¹Ë¯�� Áº¯äÒ¯�Ë�� ¹Ë¯Ë�ËÓ
� º­�Ë}�
�ºm�ÈÓÈãº�ºm�� }º�º¯©Ë�¹¯Ë�°�ÈmãËÓ©� m� ­ÈÏË��ÈÓ�
Ó©²� °Ò°�Ëä©�¹¯º�ÓºÏÒ¯ºmÈÓÒ«�Ù¹ºãÓ©äÒµ�m¯Ë�
äËÓÓ©äÒ� ¯«�ÈäÒ�� �� Ë�� ¯«�ÈäÒ�� �ãÒÓÈ� }º�º¯©²
°��Ë°�mËÓÓº�¹¯Ëmº°²º�Ò���Ò°ãº 1�
��°�
�=�Ü�äÓºÎË°�mº�ÓºäË¯ºm�º�º­¯ÈÓÓ©²�ª}°�

¹Ë¯�ºä�º­�Ë}�ºm�ÈÓÈãº�ºm���ã«�}ÈÎ�º�º�ÒÏ�}º�º�
¯©²�ª}°¹Ë¯��ÒäËË��¹¯Èmº��Óº�ÓË�º­«ÏÈÓ��ÏÈ�È�
��mË
�Ò°ãºm©Ë� ²È¯È}�Ë¯Ò°�Ò}Ò�� }ºªÁÁÒ�ÒËÓ�� ¹º²ºÎË�
°�Ò�O

N
��N���=��Ò�}ºªÁÁÒ�ÒËÓ��äÈ°	�È­È�V

N
��N���=�

{��ÈÓÓºä�}ºÓ�Ë}°�Ë�ª}°¹Ë¯��°Èäº°�º«�Ëã
Óº��­ËÏ
}È}Ò²�ãÒ­º�}ºääËÓ�È¯ÒËm�°º�°�º¯ºÓ©�̄ ÈÏ¯È­º��Ò�
}È�� º¹¯Ë�Ëã«Ë�� °ä©°ã� ¹ºÓ«�Ò«� Ù¹º²ºÎË°�
µ�� ²È�
¯È}�Ë¯ÒÏ�«��Ëä�°Èä©ä�°mºÒ�ÓËÁº¯äÈãÒÏºmÈÓÓ©Ë�
�Ò°�º�°�­�Ë}�ÒmÓ©Ë�¹¯Ë�°�ÈmãËÓÒ«�º�}È�Ë°�mË�¹º�
�º­¯ÈÓÓº�º� Òä� ÈÓÈãº�È� m� °ä©°ãË� Ë�º� °²º�°�mÈ� °
|��� �º�}È°ÈË�°«�}ºªÁÁÒ�ÒËÓ�È�äÈ°	�È­È���º�Ë�º
º�ãÒ�ÓºË�º��Ë�ÒÓÒ�©�ÏÓÈ�ËÓÒË�ºÏÓÈ�ÈË�����º�m¯Ë�
äËÓÓº®� ¯«�� º­�Ë}�È�ÈÓÈãº�È� ¹º�Áº¯äË� ­ãÒÏº}� }
m¯ËäËÓÓºä��¯«���|���Óº�º�ãÒ�ÈË�°«�º��ÓË�º�¯ÈÏ�
äÈ²ºä��p°ãÒ�ª}°¹Ë¯��ÏÈ�¯��Ó«Ë�°«�ÒãÒ�ÙãËÓÒ�°«µ
�È�
�º�ËÓ}Ò�°ºº�mË�°�m���Ò²�}ºªÁÁÒ�ÒËÓ�ºm���º
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�Ëã
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Ò�}ÈãËÓ�È¯Óº�º�¹ãÈÓÒ¯ºmÈÓÒ«�º¹Ò¯ÈË�°«�ÓÈ�¹¯º�
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� ªmºã��ÒÒ
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º­�Ë}�ÒmÓº�äºÎË�� ­©�
� º�¯ÈÎËÓÈ� �ÒÓÈäÒ�Ë°}º®
äº�Ëã
�� Ë�º� ÁÒÓÈÓ°ºmº�²ºÏ«®°�mËÓÓº®� �Ë«�Ëã
�
Óº°�Ò�� }º�º¯È«� ¹ºã��ÈË�°«� mmË�ËÓÒËä� m¯ËäËÓÒ� m
äº�Ëã
��¹¯Ë�°�ÈmãËÓÓ���m��ÈÓÓº®�°�È�
Ë��|�ÓÈ}º
ª�º�«mã«Ë�°«�¹¯Ë�äË�ºä�º��Ëã
Óº�º�¯È°°äº�¯ËÓÒ«�
¯ÈmÓº�}È}�Ò�­ºãËË��Ë�Èã
ÓºË�ÒÏãºÎËÓÒË�äË�º�Ò}Ò
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�� j°°ãË�ºmÈÓÒË� º¹Ë¯È�Ò®�� {� � ���� ¹Ë¯�� °� ÈÓ�ã��� �º�� ¯Ë��
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�ËãÒ��¹¯ÈmãËÓÒ«�ÁÒ¯äº®��Ü�v�­����Ò�Ë¯��������Ü���� °�
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�°¹Ë	Óº°�
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}º�º¯©²�ÏÈmÒ°Ò��­����ËË�cº°°ÒÒ��m�}ºÓË�Óºä�°�Ë�
�Ë��­��Ë��º¹¯Ë�Ëã«�
°«��Ëä��ÓÈ°}ºã
}º���È°�°«�È}�
�ÒmÒÏÒ¯ºmÈ�
�Ò�Ò°¹ºã
ÏºmÈ�
�ÒäË��Ò®°«�}È�¯ºm©®
¯ËÏË¯m���Ë¯mºº�Ë¯Ë�ÓÈ«�ÏÈ�È�È�°º°�ºÒ��m��¹¯ÈmãË�
ÓÒÒ�}È�Ë°�mºä��¯��È��¹Ë¯Ë²º�Ë�º��¹È°°ÒmÓº�º�°º�
¹¯ºmºÎ�ËÓÒ«��Ë«�Ëã
Óº°�Ò�̄ È­º�ÓÒ}ºm�}�È}�ÒmÓºä�
mºÏ�Ë®°�mÒ��� ¹º­�Î�ËÓÒ�� }� ¯ÈÏmÒ�Ò�� Ò� ªÁÁË}�
�ÒmÓºä���¯������¹¯ÈmãËÓÒË�¹Ë¯°ºÓÈãºä��¹¯Ò�}º�º�
¯ºä�m©°	ÒäÒ�¹¯Òº¯Ò�Ë�ÈäÒ�«mã«��°«�¯º°��¹¯º�
ÁË°°ÒºÓÈãÒÏäÈ��ªÁÁË}�ÒmÓº°�Ò�Ò�}È�Ë°�mÈ��¯��È�
ÓËmºÏäºÎÓº�­ËÏ�º­¯È�Óº®�°m«ÏÒ�Ü�º�ËÓ}Ò��Ë«�Ëã
�
Óº°�Ò�}ÈÎ�º�º���È°�ÓÒ}È�¹¯ºÒÏmº�°�mËÓÓº�º�¹¯º�
�Ë°°È��|�ËÓ}È��Ë«�Ëã
Óº°�Ò�}È}�¹¯º�Ë��¯È�º¹¯Ë�Ë�
ãËÓÒ«�}ºãÒ�Ë°�mËÓÓ©²�²È¯È}�Ë¯Ò°�Ò}�°ºº�mË�°�mÒ«
¯È­º�ÓÒ}ºm� �¯Ë­ºmÈÓÒ«ä� ¯È­º�Ò²� äË°�� ��ºãÎÓº�
°�Ë®��ÓËº­²º�ÒäÈ��ã«�¯Ë	ËÓÒ«�mÈÎÓË®	Ò²�}È�¯º�
m©²�ÏÈ�È��
z Áº¯äÒ¯ºmÈÓÒË�Ò�¹º��º�ºm}È�¯ËÏË¯mÈ�¯�}ºmº�Ò�
�ËãË®�

z È��Ë°�È�Ò«�Ò�°Ë¯�ÒÁÒ}È�Ò«�¯È­º�ÓÒ}ºm�
z �ÒÁÁË¯ËÓ�ÒÈ�Ò«�º¹ãÈ�©��¯��È��¹ºº�¯ËÓÒË�ÓÈÒ�
­ºãËË��°¹Ë	Ó©²�¯È­º�ÓÒ}ºm�

z º¹¯Ë�ËãËÓÒË��°¹Ë	Óº°�Ò�¹¯º²ºÎ�ËÓÒ«�̄ È­º�ÓÒ�
}ºä�Ò°¹©�È�Ëã
Óº�º�°¯º}È�

z ¹Ë¯ËäË�ËÓÒË�°�º�Óº®��ºãÎÓº°�Ò�ÓÈ��¯������¹º�
m©	ËÓÒË�}È�Ë�º¯ÒÒ�

z ¹ãÈÓÒ¯ºmÈÓÒË�}È¯
Ë¯Óº�º�¯º°�È�
z m©«mãËÓÒË�ÓÈ°��Ó©²�ÏÈ�È���¹¯ÈmãËÓÒ«�º��Ëã
�
Ó©äÒ�}ºããË}�ÒmÈäÒ�

z º¹¯Ë�ËãËÓÒË�È}��Èã
Ó©²�¹¯º­ãËä�°ºmË¯	ËÓ°��
mºmÈÓÒ«��Ë²Óºãº�Ò�Ë°}º�º��¹¯ÈmãËÓÒ«�

z m©«mãËÓÒË�}ÈÓ�Ò�È�ºm�ÓÈ�°º}¯È�ËÓÒË��¹ºÓÒÎË�
ÓÒË�m��ºãÎÓº°�Ò�

z ��º�ÓËÓÒË�¹¯º�¯Èää�¹¯ºÒÏmº�°�mËÓÓº�º�º­��Ë�
ÓÒ«�Ò�¹ºm©	ËÓÒ«�}mÈãÒÁÒ}È�ÒÒ�
{�º�ãÒ�ÒË�º��È��Ë°�È�ÒÒ��¹¯º�Ë��¯È�º�ËÓ}Ò�ÓË

Óº¯äÒ¯ºmÈÓÈ�Ò�m©¹ºãÓ«Ë�°«�¹º�ÓËº­²º�Òäº°�Ò�}È}
�ã«�º­º°ÓºmÈÓÒ«��Ë}��Ò²�}È�¯ºm©²�¯Ë	ËÓÒ®���È}
Ò��ã«�¹Ë¯Òº�Ò�Ë°}º®��ËÎË�º�Óº®��º�ËÓ}Ò�}È�¯ºmº�
�º�¹º�ËÓ�ÒÈãÈ�¹¯Ë�¹¯Ò«�Ò«��ÈÓÈãÒÏÈ�Ë�º��ÒÓÈäÒ}Ò�
�¯Ò� ¯ÈÏ¯È­º�}Ë� ¹¯º�¯ÈääÓº�äË�º�Ò�Ë°}º�º

}ºä¹ãË}°È��°Ò°�Ëä©��½�Ë¯°ºÓÈ��>�Ü�@�ä©�Ò°²º�
�ÒãÒ�ÒÏ��º�º����º�º°ÓºmÓ©ä�°¯Ë�°�mºä�ÒÏäË¯ËÓÒ«
�°¹Ë	Óº°�Ò��Ë«�Ëã
Óº°�Ò�äºÎË��­©�
��ºã
}º�ª}°�
¹Ë¯��Ü�}ºããË�È�º�ËÓÒmÈËäº�º�ãÒ�È��w�º��m©mº�
º°Óºm©mÈË�°«� ÓÈ� ¯ËÏ�ã
�È�È²� Ò°°ãË�ºmÈÓÒ®�� m©�
¹ºãÓËÓÓ©²�ÓÈäÒ�m�¹Ë¯Òº��°����� ¹º����� ���v�¹º�
äº�
��°¹Ë�ÒÈãÒÏÒ¯ºmÈÓÓº�º�}ºä¹ãË}°È�¹¯º�¯Èää
v�cp��°º¹º°�Èmã«ãÒ°
�¹¯Ë�°�ÈmÒ�Ëã
Ó©Ë��ÈÓÓ©Ë
¹°Ò²ºãº�Ò�Ë°}º�º��Ë°�Ò¯ºmÈÓÒ«�Ò�ª}°¹Ë¯�Óº®�º�ËÓ�
}Ò� �°¹Ë	Óº°�Ò��Ë«�Ëã
Óº°�Ò�¹Ë¯°ºÓÈãÈ�z�¯°}º®
kwv�Ò�ª}Ò¹ÈÎË®�È�ºäÓ©²�¹º�mº�Ó©²�ãº�º}��cÈ°�
�Ë�©�¹º}ÈÏÈãÒ����º�º	Ò­}È�¹¯º�ÓºÏÈ��°¹Ë	Óº°�Ò
¹¯ºÁË°°ÒºÓÈã
Óº®��Ë«�Ëã
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ÎË��­©�
�ÓÒÎË�����>�@��käË¯Ò}ÈÓ°}ÒË�Ò�­¯Ò�ÈÓ�

cÈ°°äº�¯ËÓ©�º°ÓºmÓ©Ë�º°º­ËÓÓº°�Ò��Á�Ó}�ÒºÓÈã
ÓÈ«�°�¯�}��¯È�Ò�ÒÓÁº¯äÈ�ÒºÓÓÈ«�­È�
ÏÈ�¹¯º�¯ÈääÓº�äË�º�Ò�Ë°}º®�°Ò°�Ëä©�½�Ë¯°ºÓÈ���¹¯Ë�ÓÈÏÓÈ�ËÓÓº®��ã«�º�ËÓ}Ò��Ë«�Ëã
�
Óº°�Ò���È°�ÓÒ}ºm�¹¯ºÒÏmº�°�mËÓÓº�º�¹¯º�Ë°°È����ËãËÓº�mÓÒäÈÓÒË�ÈÓÈãÒÏ��ª}°¹Ë¯�Ó©²
�ÈÓÓ©²�Ò�¯ËÏ�ã
�È�ºm�}ºÓ�¯ºã«�ÏÓÈÓÒ®���¯ÒmË�ËÓ©�¹¯ÒäË¯©�¹¯ÒäËÓËÓÒ«�°Ò°�Ëä©�ÓÈ
¹¯Ë�¹¯Ò«�Ò«²�ªÓË¯�Ë�Ò}Ò�Ò�È�ºäÓº®�¹¯ºä©	ãËÓÓº°�Ò�

��v�È�
«� ¯Ë}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�����������
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°}ÒË� °¹Ë�ÒÈãÒ°�©� ¹º� }È�¯ºmºä�� äËÓË�ÎäËÓ��
¹¯Ò	ãÒ�}��È}ºä��ÎË�m©mº���Ò�}�°²ºÎË®�ª}°¹Ë¯��
Óº®��Ë²Óºãº�ÒÒ�º�ËÓ}Ò�¹Ë¯°ºÓÈãÈ�>�@��vÓÒÎËÓÒË
¯ºãÒ�¹°Ò²ºãº�Ò�Ë°}º�º��Ë°�Ò¯ºmÈÓÒ«�m�Ò²�°�¯ÈÓÈ²
�Ò}�ºmÈãº°
� ÓË� �ºã
}º� m©«mãËÓÓ©äÒ�º	Ò­}ÈäÒ�
Óº�Ò�°��Ë­Ó©äÒ�¯ÈÏ­Ò¯È�Ëã
°�mÈäÒ�¹º�¹ºmº���ÓÈ�
¯�	ËÓÒ®�¹¯Èm�ãÒ�Óº°�Ò�
�Ë¯Ë�Ò°ãÒä� º°ÓºmÓ©Ë� º°º­ËÓÓº°�Ò� °Ò°�Ëä©

½�Ë¯°ºÓÈ��
z |­	Ò¯ÓÈ«�ÒÓÁº¯äÈ�ÒºÓÓÈ«�­ÈÏÈ��°º�Ë¯ÎÈ�È«
­ºãËË� ��� �©°�� Áº¯ä�ãÒ¯ºmº}�� °¯Ë�Ò� }º�º¯©²
����°¹Ë�ÒÁÒ�Ó©��º¹Ò°©mÈ���ÏÓÈÓÒ«���äËÓÒ«�
ÓÈm©}Ò�Ò�}ºÓ}¯Ë�Ó©Ë�º¹Ë¯È�ÒÒ�ÓÈ�º��Ëã
Ó©²
¯È­º�Ò²�äË°�È²�

z �Ë°�ºm©®� }ºÓ�¯ºã
� ÏÓÈÓÒ®� °� ¹ºäº�
�� }ºÓ�
�¯ºã
Ó©²�mº¹¯º°ºm��ã«�ÓË¹º°¯Ë�°�mËÓÓº®�º�ËÓ�
}Ò�}ºä¹Ë�ËÓ�Óº°�Ò�º�ËÓÒmÈËä©²�ãÒ��

z �¯ÒäËÓËÓÒË� }ãÒËÓ��°Ë¯mË¯Óº®� �Ë²Óºãº�ÒÒ� Ò
jÓ�Ë¯ÓË����ºã
ÏºmÈ�ËãÒ�mÏÈÒäº�Ë®°�m����m�°Ò°�
�ËäË��ÓÈ²º�«°
�ÓÈ�°mºÒ²�¯È­º�Ò²�äË°�È²��m��ºä
�Ò°ãË�Ü�ÓÈ�¯È­º�Ò²�äË°�È²��¯È°¹ºãºÎËÓÓ©²�ÓÈ
­ºã
	ºä���ÈãËÓÒÒ��

z �¯ÒäËÓËÓÒË��º°�È�º�Óº�äº�Ó©²�¹¯º�Ë��¯�°�È�
�Ò°�Ò�Ë°}º�º�ÈÓÈãÒÏÈ��ã«�¹ºm©	ËÓÒ«��º�Óº°�Ò
º�ËÓÒmÈÓÒ«��º¹�ÒäÒÏÈ�ÒÒ�°�¯�}��¯©�°ãºmÈ¯Ë®�
º¹¯º°ÓÒ}ºm��ÈÓÈãÒÏÈ�°²º�°�mÈ�¯ÈÏãÒ�Ò«�Á�Ó}�
�Ò®��m©¹ºãÓ«Ëä©²�ÓÈ�º��Ëã
Ó©²�̄ È­º�Ò²�äË°�È²�

z cÈÏ�¯ÈÓÒ�ËÓÒË��º°��¹È�Ò�ÏÈ�Ò�È�­ÈÏ©��ÈÓÓ©²
º��ÓË°ÈÓ}�ÒºÓÒ¯ºmÈÓÓº�º��º°��¹È��{°Ë�ª}°¹Ë¯�
�©� m©°��¹È��� ¹º�� 	ÒÁ¯ÈäÒ�� ÒÓÁº¯äÈ�Ò«� º
�ºä��}È}º®�ª}°¹Ë¯��mmËã��Ë�ÒãÒ�ÒÓ©Ë��ÈÓÓ©Ë�
�º°��¹ÓÈ��ºã
}º�k�äÒÓÒ°�¯È�º¯��°Ò°�Ëä©�

z �¯º�¯ÈääÓÈ«�¯ËÈãÒÏÈ�Ò«�°Ò°�Ëä©�º­Ë°¹Ë�ÒmÈ�
Ë��¹¯º°�º®�Ò���º­Ó©®�ÒÓ�Ë¯ÁË®°�

z z¯ºäË�¹º�¯º­Óº�º�̄ �}ºmº�°�mÈ�¹ºã
ÏºmÈ�Ëã«��}
°Ò°�ËäË�¹¯ÒãÈ�ÈË�°«�}ºä¹ãË}��äË�º�Ò}��¹ºÏmº�
ã«��Ò²�ªÁÁË}�ÒmÓº�Ò°¹ºã
ÏºmÈ�
�m°Ë�mºÏäºÎ�
Óº°�Ò�°Ò°�Ëä©�

z {�}È�Ë°�mË�m©²º�Ó©²��º}�äËÓ�ºm�m�°Ò°�ËäË�m©�
�È��°«�
Ü ¹¯º�º}ºã�ª}°¹Ë¯�Óº�º�º�ËÓÒmÈÓÒ«��°º�Ë¯ÎÈ�
�Ò®�ª}°¹Ë¯�Ó©Ë��ÈÓÓ©Ë��¯ËÏ�ã
�È�©�Ò²�°�È�
�Ò°�Ò�Ë°}º�º�ÈÓÈãÒÏÈ�Ò�¯ËÏ�ã
�È�©�¯È°�Ë�ºm
°Ò°�Ëä©�¯Ë®�ÒÓ�ºm�

Ü ¹¯º�º}ºã�}ºÓ�¯ºã«�ÏÓÈÓÒ®��°º�Ë¯ÎÈ�Ò®�¯Ë�
Ï�ã
�È�©�º�mË�ºm�ÓÈ�}ºÓ�¯ºã
Ó©Ë�mº¹¯º°©�Ò
¯Ë®�ÒÓ��}ºÓ�¯ºã«�ÏÓÈÓÒ®�

Ü �Ë}°��²È¯È}�Ë¯Ò°�Ò}Ò�º�ËÓÒmÈËäº�º�ÒÏ���Ü
�� Á¯ÈÏ� °� º­�ÒäÒ� m©mº�ÈäÒ�� ÏÓÈ�ËÓÒ«äÒ
¯Ë®�ÒÓ�È�ª}°¹Ë¯�Óº®�º�ËÓ}Ò��¯Ë®�ÒÓ�È�}ºÓ�
�¯ºã«�ÏÓÈÓÒ®��º­º­�ËÓÓº�º�¯Ë®�ÒÓ�È�

Ü °Ë}�º¯Ó©Ë�Ò� ã��Ëm©Ë��ÒÈ�¯Èää©�m©¯ÈÎËÓ�
Óº°�Ò�¹¯ÒÏÓÈ}ºm��ã«�º�ËÓÒmÈËä©²�ãÒ��

Ü °Ë}�º¯Ó©Ë�Ò�ã��Ëm©Ë��ÒÈ�¯Èää©�¯Ë®�ÒÓ�ºm�
¹ºã��ËÓÓ©²��ã«�º��Ëã
Ó©²��ºãÎÓº°�Ë®�

Ü Ò�º�ºm©Ë��È­ãÒ�©��°¹Ò°}Ò���¯ÈÁÒ}Ò���ÒÈ�¯Èä�
ä©��°�È�Ò°�Ò�Ë°}ÒË�²È¯È}�Ë¯Ò°�Ò}Ò�¯È°¹¯Ë�

�ËãËÓÒ®� ¯Ë®�ÒÓ�ºm� ¹º� ¹º�¯ÈÏ�ËãËÓÒ«ä� Ò
¹¯Ë�¹¯Ò«�Ò��m��Ëãºä�

Ü �È­ãÒ�©�°�¯�}��¯©�°ãºmÈ¯Ë®��Ò°¹ºã
Ï�Ëä©²
¹¯Ò�º�ËÓÒmÈÓÒÒ�

Ü °ãºmÈ¯Ò�¹º¯�¯Ë�Ó©²�¹¯ÒÏÓÈ}ºm�

´³­ª¶¨®­ «¼­ ¿�±²°³ª²³° �±¨±²¥¬»��¯¥°±®­ �

{� °Ò°�ËäË� ½�Ë¯°ºÓÈ�� �¯Ò°� ��� º­Ë°¹Ë�ÒmÈË�°«
��Ë��º°ÓºmÓ©²��ÈÓÓ©²�¹º�¹Ë¯°ºÓÈã���vÒ°�ËäÈ�°¹¯º�
Ë}�Ò¯ºmÈÓÈ��È}Òä�º­¯ÈÏºä����º�ã�­È«�º¯�ÈÓÒÏÈ�Ò�
ºÓÓÈ«�°�¯�}��¯È��m}ã��È��È«�m�°Ë­«�ÓËº�¯ÈÓÒ�ËÓ�
ÓºË�}ºãÒ�Ë°�mº��¯ºmÓË®�ÒË¯È¯²ÒÒ�¹º�¯ÈÏ�ËãËÓÒ®�
äºÎË��­©�
�¯ËÈãÒÏºmÈÓÈ�m�­ÈÏË��ÈÓÓ©²�°Ò°�Ëä©�
�º�°Ò°�ËäÈ�º�ËÓ}Ò�¹Ë¯°ºÓÈãÈ�ÒäËË��	Ò¯º}Ò®

°¹Ë}�¯�Á�Ó}�Ò®��º­Ë°¹Ë�ÒmÈ��Ò²�°Èäº�º°�È�º��
Óº°�
� °Ò°�Ëä©�Ü� m� ã��	Ëä� °ä©°ãË� ª�º�º� °ãºmÈ�
|¹Ò°ÈÓÒË�mÈÎÓË®	Ò²�º°º­ËÓÓº°�Ë®�°Ò°�Ëä©��ÈË��
°«�ÓÒÎË�

cÒ°�����n�Ó}�ÒºÓÈã	ÓÈ«�°�¯�}��¯È�Èm�ºäÈ�ÒÏÒ¯ºmÈÓÓº®�
°Ò°�Ëä©�º�ËÓ}Ò�¹Ë¯°ºÓÈãÈ
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v�¯�}��¯È�ÒÓÁº¯äÈ�ÒºÓÓº®�­ÈÏ©�°Ò°�Ëä©�º��
¯ÈÎËÓÈ�m��È­ãÒ�Ë��|°ÓºmÓº®�ªãËäËÓ��­ÈÏ©�Ü�¹º¯��
¯Ë�Ó©®� ¹¯ÒÏÓÈ}�� zÈÎ�©®� ¹º¯�¯Ë�Ó©®� ¹¯ÒÏÓÈ}
	}ÈãÒ¯ºmÈÓ���� Ë��}ºÓ°�¯�Ò¯�Ë�°«�m�mÒ�Ë�ÓÈ­º¯È�ÒÏ
	Ë°�Ò�Áº¯ä�ãÒ¯ºmº}��̄ È°¹ºãÈ�È��Ò²°«�m�¹º¯«�}Ë
�­©mÈÓÒ«�ÒãÒ�mºÏ¯È°�ÈÓÒ«�°�Ë¹ËÓÒ�m©¯ÈÎËÓÓº°�Ò
º¹Ò°©mÈËäº�º�}È�Ë°�mÈ��¯Ò°������w�º��ÈË��mºÏäºÎ�
Óº°�
�m��Èã
ÓË®	Ëä�mË°�Ò�º­¯È­º�}��ª}°¹Ë¯�Ó©²
�ÈÓÓ©²�°�¹ºäº�
��}ºãÒ�Ë°�mËÓÓ©²�äË�º�ºm���º¯��
¯Ë�Ó©Ë� ¹¯ÒÏÓÈ}Ò� º­�Ë�ÒÓËÓ©� m� �Ë�©¯Ë� �¯�¹¹©
�°ä���È­ãÒ�����p°ãÒ�¹Ë¯m©Ë��mË��¯�¹¹©�º�¯ÈÎÈ��
°¹Ë�ÒÁÒ}��}ºÓ}¯Ë�Ó©²�¹¯ºÒÏmº�°�m���º��mË�¹º°ãË��
ÓÒË�Ü��ÓÒmË¯°Èã
Ó©���¯Ò�ª�ºä�m��¯�¹¹Ë�ãÒ�Óº°��
Ó©²�}È�Ë°�m�º°ÓºmÓº®�È}�ËÓ��°�ËãÈÓ�ÓÈ�º¹Ò°ÈÓÒË
¹¯ºÒÏmº�°�mËÓÓº�º� ¹ºmË�ËÓÒ«� Ò� }ºää�ÓÒ}È�Òm�
Ó©²�°¹º°º­Óº°�Ë®��{��Ë�mË¯�����¯�¹¹��m}ã��ËÓ©
}È�Ë°�mÈ��¹¯Ò°��ÒË�°ºm¯ËäËÓÓºä��¯�}ºmº�Ò�Ëã��
rÈÏÈ�¹º¯�¯Ë�Ó©²�¹¯ÒÏÓÈ}ºm�¹º°�º«ÓÓº�°ºmË¯	ËÓ�
°�m�Ë�°«�ÓÈ�º°ÓºmÈÓÒÒ�ÈÓÈãÒÏÈ�¹ºãºÎËÓÒ®�º�¹º��
¯ÈÏ�ËãËÓÒ«²���ºãÎÓº°�Ó©²�ÒÓ°�¯�}�Ò®��äË�º�Ò�Ë�
°}Ò²�Ò�Óº¯äÈ�ÒmÓ©²��º}�äËÓ�ºm��¹�­ãÒ}È�Ò®�¹º
}È�¯ºmºä��äËÓË�ÎäËÓ���Ò�°ºº�mË�°�m���Òä�º�¯È°�
ã«ä�ÏÓÈÓÒ®�>�@��nº¯ä�ãÒ¯ºm}Ò�¹º¯�¯Ë�Ó©²�¹¯Ò�
ÏÓÈ}ºm���È�Ëã
Óº�	ãÒÁ���°«��¹º°}ºã
}��ºÓÒ�«m�
ã«��°«�ÏÈ�º�ºm}ÈäÒ�Á¯ÈÏ��m}ã��ÈËä©²�m��Ë}°��²È�
¯È}�Ë¯Ò°�Ò}�º�ËÓÒmÈËä©²�ãÒ���sÈÒ­ºãËË�¹ºãÓºË
º¹Ò°ÈÓÒË�°¹Ë�ÒÁÒ}Ò��Ë«�Ëã
Óº°�Ò�¹Ë¯°ºÓÈãÈ�m©�
¹ºãÓËÓº��ã«�¹¯Ë�¹¯Ò«�Ò®�È�ºäÓº®�Ò��¯È�Ò�ÒºÓ�
Óº®�ªÓË¯�Ë�Ò}Ò��¹¯Ò­º¯º°�¯ºËÓÒ«��ÓË}º�º¯©²�º¯�
�ÈÓÒÏÈ�Ò®�
 �º­©�º�ËÓÒ�
��Ë«�Ëã
Óº°�
�̄ È­º�ÓÒ}È��m©¹ºã�

Ó«��Ë�º�}ºÓ}¯Ë�Ó©Ë�¹¯ºÒÏmº�°�mËÓÓ©Ë�Á�Ó}�ÒÒ�
ÒÏ� ­ÈÏºmº�º� °ãºmÈ¯«� ¹¯Ë�¹¯Ò«�Ò«� m� ãº�Ò�Ë°}Ò®
°ãºmÈ¯
� �ºãÎÓº°�Ò� �¯È­º�Ë�º� äË°�È�� º�­Ò¯È��°«
��Ü�� °¹Ë�ÒÁÒ�Ë°}Ò²�¹¯ÒÏÓÈ}ºm��|­�ËË��Ò°ãº�ãº�
�Ò�Ë°}Ò²�°ãºmÈ¯Ë®�ÓÈ�}¯�¹Óºä�¹¯Ë�¹¯Ò«�ÒÒ��ÓÈ�
¹¯ÒäË¯��m�k|�ªÓË¯�º��Ü�º}ºãº�������¯ÒÏÓÈ}Ò��m²º�
�«�ÒË�m�ãº�Ò�Ë°}Ò®�°ãºmÈ¯
��ÓË¯ÈmÓºÏÓÈ�Ó©��iã«
}ÈÎ�º�º�¯È­º�ÓÒ}È�ÓÈ°�¯ÈÒmÈ��°«�mË°È�¹¯ÒÏÓÈ}ºm
m��ÒÈ¹ÈÏºÓË������ m�ÏÈmÒ°Òäº°�Ò�º��mÈÎÓº°�Ò�¹¯Ò�
ÏÓÈ}È� �ã«� �°¹Ë	Óº®� �Ë«�Ëã
Óº°�Ò� ÒäËÓÓº� ª�º�º
¯È­º�ÓÒ}È�

vºmË¯	ËÓ°�mºmÈÓÒË�­ÈÏ©�¹¯ÒÏÓÈ}ºm�¹¯ÒmËãº�}
�ºä��� ��º� °� ����� ��� º��Ëã
Ó©Ë� ãº�Ò�Ë°}ÒË� °ãºmÈ¯Ò
°Ò°�Ëä©� °�ÈãÒ� ¹¯Ëmº°²º�Ò�
� �ºãÎÓº°�Ó©Ë� ÒÓ°��
¯�}�ÒÒ�¹¯Ë�¹¯Ò«�Ò®�¹º�°º�Ë¯ÎÈ�Ëã
Óº°�Ò�Ò��º�Óº�
°�Ò�º¹¯Ë�ËãËÓÒ®�
nº¯äÒ¯ºmÈÓÒË�äÓºÎË°�mÈ� ãº�Ò�Ë°}Ò²� °ãºmÈ�

¯Ë®�Ü��¯��ºËä}È«�¹¯º�Ë��¯È��km�º¯ÈäÒ�¯ÈÏ¯È­º�
�ÈÓÈ�°¹Ë�ÒÈã
ÓÈ«��Ë²Óºãº�Ò«��­ãÈ�º�È¯«�}º�º¯º®
��ÈË�°«�ÓË��ºã
}º�Èm�ºäÈ�ÒÏÒ¯ºmÈ�
�º�­º¯�¹¯ÒÏÓÈ�
}ºm��Óº�Ò�º­Ë°¹Ë�Ò�
�°¯Ë�Ó���º­�Óº°�
��°²º�°��
mº��ãº�Ò�Ë°}Ò²�°ãºmÈ¯Ë®�ÓÈ��¯ºmÓË���Ü������È}Òä
º­¯ÈÏºä��º¹Ò°ÈÓÒË��Ë«�Ëã
Óº°�Ò�ÓÈ�}ÈÎ�ºä�¯È­º�
�Ëä�äË°�Ë�mË�Ë�°«�ÓÈ�«Ï©}Ë�°ºº�mË�°�m���Ë®�¹¯º�
ÁË°°ÒÒ��{�ª�ºä�¹¯ÒÓ�Ò¹ÒÈã
ÓºË�º�ãÒ�ÒË�̄ ÈÏ¯È­º�
�ÈÓÓº®� �Ë²Óºãº�ÒÒ� º�� º�ËÓº}� }ºä¹Ë�ËÓ�Ò®�� �Ëä
­ºãËË�º��º¹Ò°ÈÓÒ®��¹ºã��ÈËä©²�m�¯ËÏ�ã
�È�Ë�¹°Ò�
²ºãº�Ò�Ë°}º�º��Ë°�Ò¯ºmÈÓÒ«�
w}°¹Ë¯�©��°Èä�º�ËÓÒmÈËä©®�Ò��Ü� Ë�º�}ºããË��

m�¹¯º�Ë°°Ë�º¹¯º°È�º�äË�È���ÓºäË¯È�Áº¯ä�ãÒ¯º�
mº}�¹¯ÒÏÓÈ}ºm��}º�º¯©Ë��¹º�Ò²�äÓËÓÒ���ÓÈÒ­ºãËË
�º�Óº� ²È¯È}�Ë¯ÒÏ���� º�ËÓÒmÈËäº�º�� {ºÏäºÎÓº

±ÒÐÓÊÒÓÐÀ�ÈÍÔÎÐÌÀÖÈÎÍÍÎÉ�ÁÀÇÛ�ÑÈÑÒÅÌÛ��¯ÅÐÑÎÍÀ���ÏÎ�ÑÎÑÒÎßÍÈÞ�ÍÀ�ÌÀÉ����� Ã��

�Ò¹�°ãºmÈ¯« {°Ë�º
¹¯ÒÏÓÈ}ºm

 Ò°ãº�¹¯ÒÏÓÈ}ºm�¹º��¯�¹¹Èä

���~ÓÈÓÒ«���äË�
ÓÒ«��ÓÈm©}Ò

���zÈ�Ë°�mº�Ò�
ªÁÁË}�ÒmÓº°�
�
�Ë«�Ëã
Óº°�Ò

����Ò�Óº°�Ó©Ë�
}È�Ë°�mÈ

���zÈ�Ë°�mÈ
¯�}ºmº�Ò�Ëã«

v�¹Ë¯­ÈÏºm©®�°ãºmÈ¯
 ���� ��� ���� �� ��
rÈÏºm©®�°ãºmÈ¯
�¹¯Ë�¹¯Ò«�Ò« ����Ü���� ���Ü��� ���Ü��� �� ��
�º�Ò�Ë°}Ò®�°ãºmÈ¯
�¯�}ºmº�Ò�Ëã« ��Ü�� ��Ü�� ��Ü�� �Ü�� �Ü��
�º�Ò�Ë°}Ò®�°ãºmÈ¯
�°¹Ë�ÒÈãÒ°�È ��Ü�� ��Ü�� ��Ü�� �Ü�� �

 

cÒ°������¯ÒäË¯�¹º¯�¯Ë�Óº�º�¹¯ÒÏÓÈ}È
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�È}ÎË�Ò°¹ºã
ÏºmÈÓÒË�äË�º}�½����½sË�ÏÓÈ����Ò�½t�
�½sË��¹º�²º�«�Ë®�Áº¯ä�ãÒ¯ºm}Ò����}º�º¯©Ë�¹¯Ò
ÈÓÈãÒÏË�º�ºÎ�Ë°�mã«��°«�°�¹¯º¹�°}ÈäÒ��ÈÓÓ©²�
z¯ºäË��º�º��º�ËÓÒmÈËä©®�̄ È­º�ÓÒ}�º�mË�ÈË��ÓÈ

}ºÓ�¯ºã
Ó©Ë�mº¹¯º°©�¹º�¹¯ºÁÒã��°mºË®��Ë«�Ëã
�
Óº°�Ò��sÈ�̄ Ò°��� ¹¯Ë�°�ÈmãËÓ�}ºÓ�¯ºã
Ó©®�mº¹¯º°
ÒÏ� °­º¯ÓÒ}È�� ¯ÈÏ¯È­º�ÈÓÓº�º� °¹Ë�ÒÈãÒ°�ÈäÒ�iË�
¹È¯�ÈäËÓ�È�ªÓË¯�º°­©�È�ck|�½pwv�cº°°ÒÒ��

 ­ «¨§�½ª±¯¥°²­»µ�¤ ­­»µ�¨�°¥§³«¼² ²®¢�
ª®­²°®«¿�§­ ­¨©

�¯Ò�ÈÓÈãÒÏË��ÈÓÓ©²�m�¹Ë¯m���º�Ë¯Ë�
�º¹¯Ë�Ë�
ã«Ë�°«�}È�Ë°�mº�¯È­º�©�}ÈÎ�º�º�ª}°¹Ë¯�È��cÈ°�Ë�
°Ò°�ËäÈ�Ò�Ë°}Ò²�Ò�°ã��È®Ó©²�º�}ãºÓËÓÒ®�äÓËÓÒ®
ª}°¹Ë¯�ºm�¹ºÏmºã«Ë��m©«mÒ�
�ÓËÈ}}�¯È�Ó©²�Ò�}¯È®�
ÓË�¹¯Ë�mÏ«�º�ÓÈ°�¯ºËÓÓ©²�ª}°¹Ë¯�ºm��j²�mãÒ«ÓÒË
°mº�Ò�°«�}�äÒÓÒä�ä����ÈÓÓ©ä�}ÈÎ�º�º�ª}°¹Ë¯�È
Èm�ºäÈ�Ò�Ë°}Ò�¹¯Ò°mÈÒmÈË�°«�mË°��º­¯È�Óº�¹¯º¹º¯�
�ÒºÓÈã
Ó©®�}mÈ�¯È���°�ääÈ¯Óº®�º	Ò­}Ò�
iÒ°¹Ë¯°ÒºÓÓ©®� Ò� }º¯¯Ëã«�ÒºÓÓ©®� ÈÓÈãÒÏ©

ª}°¹Ë¯�Ó©²��ÈÓÓ©²�m�°º�Ë�ÈÓÒÒ�°�ÈÓÈãÒÏºä�°�¯�}�
��¯©�äÓËÓÒ®�ª}°¹Ë¯�ºm�äË�º�ºä��ãÈmÓ©²�}ºä¹º�
ÓËÓ���È���mºÏäºÎÓº°�
�º�ËÓÒ�
�ÒÓÁº¯äÒ¯ºmÈÓ�
Óº°�
� }ÈÎ�º�º� ª}°¹Ë¯�È�Ò�Ò°°ãË�ºmÈ�
� °�¯�}��¯�
äÓËÓÒ®�
iÈÓÓ©Ë�ÓËÒÓÁº¯äÒ¯ºmÈÓÓ©²�ª}°¹Ë¯�ºm��°�}º�

ªÁÁÒ�ÒËÓ�ºä� äÓºÎË°�mËÓÓº®� }º¯¯Ëã«�ÒÒ� ÓÒÎË
}¯Ò�Ò�Ë°}º�º��¯ºmÓ«��Ò°}ã��È��°«�
vãºÎÓÈ«�°�¯�}��¯È�äÓËÓÒ®�Ü�Ë°�Ë°�mËÓÓºË�«m�

ãËÓÒË��¹º°}ºã
}��¹ºÏÒ�ÒÒ�ª}°¹Ë¯�ºm�º¹¯Ë�Ëã«���
°«��m�¹Ë¯m���º�Ë¯Ë�
��Ò²��ºãÎÓº°�Ó©ä�¹ºãºÎËÓÒËä�
�º��Ë²Óºãº�ÒÒ�°Ò°�Ëä©��ã«�}ÈÎ�º�º�º�ËÓÒmÈËäº�º
ÓÈÏÓÈ�È��°«�ª}°¹Ë¯�©��¯Ë²��ºãÎÓº°�Ó©²��¯ºmÓË®�
m©	Ë°�º«�ÒË�̄ �}ºmº�Ò�ËãÒ��}ºããË�Ò�̄ ÈmÓº�º��ºãÎ�
Óº°�Óº�º� ¯ÈÓ�È�� ¹º��ÒÓËÓÓ©Ë���¯ÒäË¯Óº� m� �¯Ë²
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¹ãº��Ë¯�°º�°�ÈÓ�È¯�Ó©ä�ÏÈ¯Èäº�Ó©ä�ºÁº¯ä�
ãËÓÒËä�
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�ÒÒ�
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äËÓ}ãÈ��¯Ó©²�ãÒ°�ºm�m�̄ È®ºÓ���º�����ãÒ°�ºm
m�º�Óºä�¯È®ºÓË��

iÈÓÓÈ«�°Ò°�ËäÈ�º�mË�ÈË���¯Ë­ºmÈÓÒ«ä�}�°ºÏ�È�
ÓÒ��°Ò°�Ëä©�°¹¯Èmº�Óº�ÒÓÁº¯äÈ�ÒºÓÓº�º�²È¯È}�

�Ë¯È�Ò�äºÎË��­©�
�¯Ë}ºäËÓ�ºmÈÓÈ��ã«�¯ÈÏ¯È­º�}Ò
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sË°ºäÓËÓÓº��ÒÓ�Ë¯Ë°ÓÈ�ÒÓ°�¯�äËÓ�Èã
ÓÈ«�°Ò°�

�ËäÈ�$U*,6��̄ ÈÏ¯È­º�ÈÓÓÈ«�m�lº°}ºm°}ºä��º°��È¯�
°�mËÓÓºä� �ÓÒmË¯°Ò�Ë�Ë� �Ëº�ËÏÒÒ� Ò� }È¯�º�¯ÈÁÒÒ�
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�Ò¯ºmÈ�
°«� m� ¹¯ºÁË°°ÒºÓÈã
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Óº�°¹¯ºË}�Ò¯ºmÈÓ��ã«
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z 0DS,QIR�¹º��Ë¯ÎÒmÈË���ÈÓÓ©Ë�Áº¯äÈ�ºm�;%$6(�
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Ü Òä¹º¯��ª}°¹º¯�� �¯ÈÁÒ�Ë°}Ò²� Ò� �Ë}°�ºm©²
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jÓ�Ë¯ÁË®°� ¹ºã
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º°��Ë°�mã«Ë�°«�m�ÓË°}ºã
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��Ë¯�¹ºã
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}�v�jv�Ò�º�¹¯Èmã«Ë��Ë�º��Ë¯ËÏ�jÓ�Ë¯ÓË��ÓÈ
°Ë¯mË¯��ÓÈ�}º�º¯ºä��°�ÈÓºmãËÓº�¹¯º�¯Èää�
ÓºË�º­Ë°¹Ë�ËÓÒË�0DS,QIR�Ò�v�jv�

Ü ÏÈ¹¯º°��¹ºã��ËÓÓ©®�°Ë¯mË¯ºä��º�¹¯Èmã«Ë�°«
m�°Ò°�Ëä��º­¯È­º�}Ò�¹ºÒ°}È��ã«��¹º¯«�º�Ë�
ÓÒ«�ÒÓÁº¯äÈ�ÒÒ��¹ºã��ËÓÓº®�º��¹ºã
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Ü ÒÏ�°Ò°�Ëä©�º­¯È­º�}Ò�ÏÈ¹¯º°È�ÒÓÁº¯äÈ�Ò«
¹º°��¹ÈË��m�°ãºmÈ¯
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ÒÓº®�Áº¯äÈ���}º�º¯©®�¹º��Ë¯ÎÒmÈË��}ºä¹
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¹
��Ë¯�¹ºã
ÏºmÈ�Ëã«�

Ü ¹Ë¯Ë�� ¹¯º°äº�¯ºä� ÒÓÁº¯äÈ�ÒÒ� ¹ºã
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