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�¯È�ÒËÓ�Ó©äÒ °mº®°�mÈäÒ� °� ��Ü���

.LWDPRWR <� HW DO� zºÓ�È}�Ó©Ë äÈ�ÒÓ© ° ªãË}�¯Ò�Ë°}º®

°Ò°�Ëäº® �ÈmãËÓÒ«� °� ��Ü���

6HWR 0� �¯ÒäË¯© ¹¯ÒäËÓËÓÒ« ¹Ò°�ºãË�ºm ° ªãË}�¯Ò�Ë°}º®

°Ò°�Ëäº® �ÈmãËÓÒ« �ã« }ºÓ�È}�Óº® �º�Ë�Óº® °mÈ¯}Ò� °� ��Ü���

.RJXUH +� pÎË�º�ÓºË ���Ë ÏÈ°Ë�ÈÓÒË ljvÈ �|°È}È�

Ð¹ºÓÒ«� ���� ���� °� ��Ü���

�Ð¹ºÓÒ«�� ����� Û 9RO� ���
¢ � �«¹� «Ï��

�Ë²ÓÒ�Ë°}È« °¹Ë�ÒÁÒ}È�Ò«� rÈÏÈ �ÈÓÓ©² ¹º °mº®°�mÈä

äÈ�Ë¯ÒÈãºm �ã« äº�ËãÒ¯ºmÈÓÒ« �Ë¯äºº­¯È­º�}Ò �0$7(4� Ò

ªÁÁË}�ÒmÓº°�	 ËË ¹¯ÒäËÓËÓÒ«� °� ��

v¹Ë�ÒÈã	Ó©® m©¹�°}
v|{cplpss|p v|v�|Ðsjp

�k~pcs|q |rckr|�zj

$EH 1� vºm¯ËäËÓÓºË °º°�º«ÓÒË Ò ÓÈ¹¯ÈmãËÓÒ« ¯ÈÏmÒ�Ò«

º­¯È­º�}Ò äÈ�Ë¯ÒÈãºm äº�Ó©äÒ ¹ºã�¹¯ºmº�ÓÒ}ºm©äÒ ãÈÏË�

¯ÈäÒ� °� �Ü��

.DGR\D 7� �mË¯�º�Ëã	Ó©Ë ãÈÏË¯© ° �Òº�Óº® ÓÈ}È�}º® Ò

Ò² ¹¯ÒäËÓËÓÒË �ã« º­¯È­º�}Ò äÈ�Ë¯ÒÈãºm� °� ��Ü���

0L\DPRWR ,� �¯ÒäËÓËÓÒË mºãº}ºÓÓ©² ãÈÏË¯ºm� °� ��Ü���

8HQR .�� 6X]XNL 7� w}°ÒäË¯Ó©Ë ãÈÏË¯© Ò Ò² ¹¯ÒäËÓËÓÒË

�ã« º­¯È­º�}Ò äÈ�Ë¯ÒÈãºm� °� ��Ü���

7VXNDPRWR 0�� +DVKLGD 0� |­¯È­º�}È äË�Èããºm ÁËä�º°Ë�
}�Ó�Ó©äÒ ãÈÏË¯ÈäÒ� °� ��Ü���

,VKLNDZD 7� �ºm©�ËÓÒË Á�Ó}�ÒºÓÈã	Ó©² °mº®°�m }ºÓ°��

¯�}�ÒºÓÓ©² äÈ�Ë¯ÒÈãºm� È¯äÒ¯ºmÈÓÓ©² °mË¯²m©°º}º�Ëä¹Ë¯È�

��¯Ó©ä }Ë¯ÈäÒ�Ë°}Òä mºãº}Óºä� °� ��Ü���

,PRFKL]XNL 0� ¡ÒÁ¯ºmºË äº�ËãÒ¯ºmÈÓÒË �Ëä¹Ë¯È��¯©�

äÒ}¯º°�¯�}��¯© Ò ÓÈ¹¯«ÎËÓÓº��ËÁº¯äÒ¯ºmÈÓÓº�º ¹ºmË�ËÓÒ« m

¹¯º�Ë°°Ë °mÈ¯}Ò Û ÒÓ°�¯�äËÓ� ¹¯º�ÓºÏÒ¯ºmÈÓÒ« °mº®°�m °mÈ¯�

Ó©² °ºË�ÒÓËÓÒ®� °� ��Ü���

7DNDKDVKL +� cÈ°�Ë� �Ë�ÈãË® Ò }ºÓ°�¯�}�Ò® º²¯ÈÓÓº�º ÓÈ�
ÏÓÈ�ËÓÒ«� °� ��Ü���

2KDWD 0� lË²ÈÓÒÏä ¯ÈÏ¯��ËÓÒ« äÓº�ºÁÈÏÓ©² °�ÈãË® Ò

¯ÈÏ¯È­º�}È °Ò°�Ëä© ¹¯ºË}�Ò¯ºmÈÓÒ« °�Èã	Ó©² }ºÓ°�¯�}�Ò®�

°� ��Ü���

��Ë¯äÈÓÒ«�� ����� Û
¢ � �ÓËä� «Ï��

*DUWQHU $� ���� �� Û �º� �Ë²ÓÒ}Ò� °� ��

sºmÈ« �Ë²ÓÒ�Ë°}È« ãÒ�Ë¯È��¯È ¹º °mÈ¯}Ë� °� ��

2ODLQHFN &� �¯Ë�¹º°©ã}Ò �ã« ÒÓÓºmÈ�Ò®� °� �Ü��

.QRSS 1�� .LOOLQJ 5� {©°º}º�Ëä¹Ë¯È��¯ÓÈ« ¹È®}È ���º® Û
ÓÈ�ËÎÓº Ò ª}ºÓºäÒ�Óº � � ��� °� �Ü���

$LFKHOH *� � %DU 0� |¯­Ò�Èã	ÓÈ« °mÈ¯}È Û ¯Ë�ËÓÒË °ãºÎ�

Ó©² ÏÈ�È� � � ��� °� ��Ü���

vº}¯È�ËÓÒË m¯ËäËÓÒ °mÈ¯}Ò m È¯}�Ò�Ë°}Ò² �°ãºmÒ«² ÓÈ

º�Ó� �Ë�mË¯�	� °� ���

%UDQGHQEXUJ $�� 2OVFKRN 6� �Ò¯­Ò�ÓÈ« °mÈ¯}È ½�ÈÏË¯ Û

°mÈ¯}È ¹ãÈm«�Òä°« ªãË}�¯º�ºä m ÏÈ�Ò�Óºä �ÈÏË� Û mºÏäºÎ�

Óº°�	 ¹¯ÒäËÓËÓÒ« m ¹¯ºÒÏmº�°�mË �¯�­� °� ��Ü���

9DQVFKHQ :� �ãÈÏäËÓÓÈ« ¯ËÏ}È�  � �� �¯ÒÓ�Ò¹� Áº¯ä©

°º¹Ëã� �ÈÏ©� °� ��Ü���

2WWR )�lºã�ÈãÒmºË ÒÏäËÓËÓÒË ¯È­º�Ë�º �º�ºmº¯È� °� ��Ü���

7URPPHU *�  �º �È
� °¹º°º­© °mÈ¯}Ò ¹ãÈm«�Òä°« ªãË}�

�¯º�ºä ¹¯Ò °ºË�ÒÓËÓÒÒ Èã
äÒÓÒ«"� °� ��Ü���

��Ë¯äÈÓÒ«�� ����� Û
¢ � �ÓËä� «Ï��

6FKXO]H :� �ºm�º¯ÓºË Ò°¹©�ÈÓÒË ���ºm©² °mÈ¯º�Ó©² È¹�

¹È¯È�ºm� °� ��Ü���

$LFKHOH *� HW DO� |¯­Ò�Èã	ÓÈ« °mÈ¯}È Û ¯Ë�ËÓÒË °ãºÎÓ©²

ÏÈ�È� � � ��� °� ��Ü���

.UH\H +�� 6WROWHQKRII 7� tºãº�ÓºË �ÈÏºmºË ÓÈ¹©ãËÓÒË �ã«
¹ºã��ËÓÒ« ­Ë�Ó©² º}°Ò�ÈäÒ äË�ÈããÒ�Ë°}Ò² ¹º}¯©�Ò®� °� ���

��Ü���

9DQVFKHQ :� �ãÈÏäËÓÓÈ« ¯ËÏ}È�  � �� {ãÒ«ÓÒË ÓÈ ¹¯ºÒÏ�
mº�Ò�Ëã	Óº°�	 Ò }È�Ë°�mº� �Ë²ÓÒ}È ­ËÏº¹È°Óº°�Ò Ò º²¯ÈÓÈ �¯��È�

°� ��Ü���

�º°ãË�ºmÈ�Ëã	ÓÈ« ¹º°�Èm}È m©²ãº¹Ó©² °Ò°�Ëä ÓÈ ÏÈmº�Ë

rl{ m �Ë®¹�Ò�Ë� °� ���

2WWR )� �¯Ë­ºmÈÓÒ« } ÏÈ�Ò�Ë ¹��Ëä º­«ÏÈ�Ëã	Óº�º �È¯ÈÓ�Ò®�

Óº�º °�¯È²ºmÈÓÒ« ¯È­º�ÓÒ}ºm ÏÈ °�Ë� ¹¯Ë�¹¯Ò«�Ò«� °� ���

6]HODJRYVNL 3� iÒ¯Ë}�Òm© Ò °�ÈÓ�È¯�© ¹º È��Ë°�È�ÒÒ

°mÈ¯�Ò}ºm ¹º�mº�Óº® °mÈ¯}Ò� °� ��Ü���

9ROOUDWK .� �¯º�¯Ë°° m ½�ÒÏÈ®ÓË ÓÈ¹©ãËÓÒ«� °�Èã	Ó©²

ãÒ°�ºm� °� ��Ü���

��Rã	�È�� ����� Û
¢ � �¹ºã� «Ï��

:ORVLQVNL :� HW DO� vmÈ¯}È �¯ËÓÒËä ° ¹Ë¯ËäË�ÒmÈÓÒËä

°¹ãÈmºm 1L$O Ò )H$O ° ��ãË¯º�Ò°�º® °�Èã	
 v��v� °� �Ü���

0LUVNL =� HW DO� {ºÏäºÎÓº°�Ò ÏÈäË�ËÓÒ« ÈÏº�È mºÏ��²ºä

¹¯Ò ãÈÏË¯Óº® ¯ËÏ}Ë� °� ��Ü���

$PEUR]LDN $�� /DQJH $� j°°ãË�ºmÈÓÒË ­�ÁË¯Óº�º °ãº«

¹È«Ó©² °ºË�ÒÓËÓÒ®� °� ��Ü���

��ºã	�È�� ����� Û
¢ �Ü� �¹ºã� «Ï��

*DZU\VLXN :�� 3IHLIHU 7� �¯ÒäËÓËÓÒË Èm�ºÓºäÓº�º ¹¯º��
¯ÈääÒ¯ºmÈÓÒ« ¹¯Ò ¯ÈÏ¯È­º�}Ë ¹¯º�¯Èää Ò �Ë²Óºãº�Ò®

¯º­º�ÒÏÒ¯ºmÈÓÓº® °mÈ¯}Ò� °� �Ü��

$PEUR]LDN $�� /DQJH $� �È®}È $OÜ&X ° Ò°¹ºã	ÏºmÈÓÒËä

ÓÒ}ËãËmº�º ­�ÁË¯Óº�º °ãº«� °� �Ü��

.OLPSHO $�� %XOVNL =�� /LVLHFNL $�� -DQLFNL '� cËäºÓ�
�ËÁË}�ºm ãÒ�	« m º�ãÒm}È² ÒÏ ����ÓÈ ° �È¯ºmÒ�Ó©ä �¯ÈÁÒ�ºä

äË�º�ÈäÒ ¯��Óº® ���ºmº® ÓÈ¹ãÈm}Ò äË�ÈããÒ�Ë°}Òä ªãË}�¯º�ºä

m ÏÈ�Ò�Ó©² �ÈÏÈ² �00$� *0$� ­ËÏ ¹¯Ë�mÈ¯Ò�Ëã	Óº�º ÓÈ�¯ËmÈ

° Ò°¹ºã	ÏºmÈÓÒËä ¹º¯º�}ºmº® ¹¯ºmºãº}Ò� °� ��Ü���

%RURQVNL '� �º}Èã	ÓÈ« �ËÁº¯äÈ�Ò« °�Èã	Ó©² ¹ÈÓËã	Ó©²

}ºÓ°�¯�}�Ò®� ¹ºã��ËÓÓ©² ãÈÏË¯Óº® °mÈ¯}º® ° ¹¯ÒäËÓËÓÒËä äË�

�º�È ãÈÏË¯Óº® �ÒÁ¯È}�ÒºÓÓº® ÒÓ�Ë¯ÁË¯ºäË�¯ÒÒ� °� ��Ü���

:LQLRZVNL $�� /LV 8� sÒÏ}º�Ëä¹Ë¯È��¯Ó©® ­Ë°}È�äÒËm©®
°Ë¯Ë­¯«Ó©® ¹¯Ò¹º®� °� ��Ü���

48$57(5/< -2851$/ 2) 7+( -$3$1
:(/',1* 62&,(7< �Ð¹ºÓÒ«� ����� Û

9RO� ��� ¢ � �1RYHPEHU � «¹� «Ï�

$EGHO�$DFKDP +� HW DO� �ã	�¯ÈÏm�}ºmÈ« °mÈ¯}È °ºË�ÒÓËÓÒ®
$ �����$���� Ò $ �����&X Ò Ò² º�ËÓ}È� °� ���Ü����

6DNDPRWR +�� 8ZDVH 7�� 6KLEDWD .� {ãÒ«ÓÒË º¯ÒËÓ�È�ÒÒ
°�mºËÓÓ©² °Áº}�°Ò¯ºmÈÓÓ©² ¹��}ºm ÓÈ ªÁÁË}�ÒmÓº°�	 ¹º�ãº�

�ËÓÒ« ªÓË¯�ÒÒ mº m¯Ëä« ãÈÏË¯Óº® °mÈ¯}Ò�  � �� jÏ��ËÓÒË °mÈ¯}Ò

Èã
äÒÓÒËm©² °¹ãÈmºm °�mºËÓÓ©äÒ °Áº}�°Ò¯ºmÈÓÓ©äÒ ¹��}ÈäÒ

1G�<$* ãÈÏË¯È� °� ���Ü����

,FKL\DPD <�� ,FKLNDZD 0�� 6DLWR 7� {ãÒ«ÓÒË ¯ËÎÒäÈ

º°È�}Ò ÓÈ ��È¯Ó�
 m«Ï}º°�	 äË�ÈããÈ �mÈ ¹¯Ò °mÈ¯}Ë º¹ãÈm�

ãËÓÒËä�  � �� �ºm©�ËÓÒË ��È¯Óº® m«Ï}º°�Ò äË�ÈããÈ �mÈ� m©�

¹ºãÓËÓÓº�º °mÈ¯}º® º¹ãÈmãËÓÒËä ÓÈ m©°º}º¹¯º�Óº® ãÒ°�ºmº®

°�ÈãÒ� °� ���Ü����

2QR 0�� 6KLQER <�� <RVKLWDNH $�� 2KPXUD 0� vmº®°�mÈ
äË�ÈããÈ �mÈ� m©¹ºãÓËÓÓº�º mÓÈ²ãË°�}� ÓÈ �ºÓ}º® ãÒ°�ºmº®

°�ÈãÒ �Ò­¯Ò�Óº® ãÈÏË¯Óº����ºmº® °mÈ¯}º®� °� ���Ü����

�� �������



+D\DVKL7� HW DO� wÁÁË}�ÒmÓº°�	 �Ò­¯Ò�Óº® ãÈÏË¯Óº����º�

mº® �äº�Ó©® &2� ãÈÏË¯ � lj�� °mÈ¯}Ò ° �º�}Ò Ï¯ËÓÒ«

¯È°�Ò¯ËÓÒ« �º¹�°}ºm ÓÈ ÏÈÏº¯� °� ���Ü����

0XUDL 5� HW DO� w}°¹Ë¯ÒäËÓ�Èã	ÓºË Ò°°ãË�ºmÈÓÒË º¹�ÒäÈã	�
Óº°�Ò ¹¯ÒäËÓËÓÒ« äÈ�ÓÒ�º°�¯Ò}�ÒºÓÓº�º äË�º�È �ã« ÒÏäË¯ËÓÒ«

¹ºãÓº�º ÓÈ¹¯«ÎËÓÒ« m °mÈ¯Ó©² }ºÓ°�¯�}�Ò«²� °� ���Ü����

+LUDQR 6� HW DO� lÒ}¯º°�¯�}��¯È ¹ºmË¯²Óº°�Ò ¯ÈÏ�ËãÈ ¯ÈÏ�

Óº¯º�Óº�º °ºË�ÒÓËÓÒ« äÈ�ÓÒËmº�º Ò Èã
äÒÓÒËmº�º °¹ãÈmºm ¹¯Ò

°mÈ¯}Ë �¯ËÓÒËä ° ¹Ë¯ËäË�ÒmÈÓÒËä� °� ���Ü����

6DWRQDND 6� HW DO� |�ËÓ}È ÏºÓ© °ºË�ÒÓËÓÒ« ¹¯ºmºãº} m

ªãË}�¯ºÓÓ©² �Ë�Èã«² �ã	�¯ÈÏm�}ºm©ä äË�º�ºä� °� ���Ü����

1LVKLR .� HW DO� �¯«äº�ºmÓÈ« °mÈ¯}È mÓÈ²ãË°�}� �Ò�ÈÓºm©²
ãÒ°�ºm ° ãÒ°�ÈäÒ ��ãË¯º�Ò°�º® °�ÈãÒ� °� ���Ü����

2QR 0�� <RVKLWDNH $�� 2KPXUD 0� vmÈ¯ÒmÈËäº°�	 m©°º�

}º¹¯º�Óº® �ºÓ}ºãÒ°�ºmº® °�ÈãÒ ¹¯Ò ¹¯ÒäËÓËÓÒÒ ãÈÏË¯Óº®

°mÈ¯}Ò �ã« ÒÏ�º�ºmãËÓÒ« ¯È°}¯ºËÓÓ©² ÏÈ�º�ºmº}� °� ���Ü����

1DNDKDVKL 0� HW DO� {ãÒ«ÓÒË °mº®°�m 6L�1� ÓÈ ¹¯Ë�Ëã ¹¯º��
Óº°�Ò ¹¯Ò ¯È°�«ÎËÓÒÒ °ºË�ÒÓËÓÒ® 6L�1��&X�686���� °� ���Ü

����

0LQDPL .�� 0RUL 7�� +RUNDZD +� sÈ¹¯«ÎËÓÓºË °º°�º«ÓÒË
ÏºÓ© �mÈ ° ¹º}¯©�ÒËä� ÓÈÓË°ËÓÓ©ä �º¯«�Òä �ÒÓ}ºmÈÓÒËä� Ò

�°�Èãº°�Ó©Ë Ò°¹©�ÈÓÒ« äÈãº�È­È¯Ò�Ó©² º­¯ÈÏ�ºm�  � �� �°�È�

ãº°�ÓÈ« ¹¯º�Óº°�	 °mÈ¯Ó©² °ºË�ÒÓËÓÒ®� º�ÒÓ}ºmÈÓÓ©² ¹º�¯��

ÎËÓÒËä m ¯È°¹ãÈm� °� ���Ü����

0LQDPL .� HW DO� �°�Èãº°�Ó©Ë Ò°¹©�ÈÓÒ« ¹ºãÓºäÈ°��È­Ó©²
º­¯ÈÏ�ºm °mÈ¯Ó©² °ºË�ÒÓËÓÒ® ° ¹º}¯©�ÒËä� ÓÈÓË°ËÓÓ©ä

�º¯«�Òä �ÒÓ}ºmÈÓÒËä�  � �� °� ���Ü����

2KDWD 0� HW DO� �°ãºmÒ« ÏÈ¯ºÎ�ËÓÒ« m«Ï}Ò² �¯Ë�ÒÓ m

}ºÓ°�¯�}�ÒºÓÓº® °�ÈãÒ ¹º� �Ò}ãÒ�Ë°}º® ÓÈ�¯�Ï}º®�  � �� |�ËÓ�

}È }¯Ò�Ò�Ë°}º�º °º°�º«ÓÒ« ¹¯Ò ÏÈ¯ºÎ�ËÓÒÒ m«Ï}Ò² �¯Ë�ÒÓ m

°mÈ¯Ó©² }ºÓ°�¯�}�Ò«² ¹º� m©°º}º® �Ò}ãÒ�Ë°}º® ÓÈ�¯�Ï}º®�

°� ���Ü����

2KDWD $�� 0DIGD <�� 6X]XNL 1� tÈ¯È}�Ë¯Ò°�Ò}Ò �°�Èãº°�

�Óº® ¹¯º�Óº°�Ò ÓË°��Ò² }¯Ë°�ºº­¯ÈÏÓ©² °ºË�ÒÓËÓÒ® °�ÈãÒ °

��ãºm©äÒ �mÈäÒ ¹¯Ò Ò°¹©�ÈÓÒ«² äË�º�ºä� °� ���Ü����

)XNXPRWR 0� HW DO� {©°º}º°}º¯º°�ÓºË �ÈÏº¹ãÈäËÓÓºË ÓÈ�

¹©ãËÓÒË ¹º¯º�}È äË²ÈÓÒ�Ë°}º�º ãË�Ò¯ºmÈÓÒ« Ò º�ËÓ}È °mº®°�m

¹ºã��ËÓÓ©² ÓÈÓº°�¯�}��¯Ó©² ¹º}¯©�Ò®� °� ���Ü����

.LPXUD 0� HW DO� {ãÒ«ÓÒË °}º¯º°�Ò �¯ËÓÒ« ÓÈ ÓÈ�Èã	ÓºË

¹ºãºÎËÓÒË ÏºÓ© °²mÈ�©mÈÓÒ« ÓÈ ¹ºmË¯²Óº°�Ò ¯ÈÏ�ËãÈ

°ºË�ÒÓËÓÒ«�  � �� jÏ��ËÓÒË äË²ÈÓÒÏäÈ °ºË�ÒÓËÓÒ« ¹¯Ò °mÈ¯}Ë
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