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:(/',1* LQ WKH :25/' �n¯ÈÓ�Ò«�� Û ����� Û 9RO� ��� ¢ ��� �ÈÓ�ã� «Ï��

%D\ODF *�� %RXFKHU &� rãÈ�º¹¯Ò«�ÓºË mãÒ«ÓÒË Ò°¹©�ÈÓÒ® ¹¯Ò ¹ºm©�ËÓÓºä �ÈmãËÓÒÒ ÓÈ ¹Ë¯Ë¯È°�

¹¯Ë�ËãËÓÒË º°�È�º�Ó©² ÓÈ¹¯«ÎËÓÒ® Ò ¹¯Ò��¹ãËÓÒË �¯Ë�ÒÓ� °� �Ü���

3RWHQWH +�� .DUJHU 2�� )LHJOHU *� v}ãºÓÓº°�	 } ÓÈ�¯Ëm� ¹ãÈ°�äÈ°° m äÒ}¯ºmºãÓºmº® º­ãÈ°�Ò Û

Ò°°ãË�ºmÈÓÒ« ¹¯«äº® Ò }º°mËÓÓº® äÒ}¯ºmºãÓºmº® °mÈ¯}Ò� F� ��Ü���

+DKQ 2�� -HQGUQ\ -� |�ËÓ}È äº�ËãË® �ã« º¹¯Ë�ËãËÓÒ« �ËÁº¯äÈ�ÒÒ }ãËËm©² °ºË�ÒÓËÓÒ® �ºÓ�

}ºãÒ°�ºm©² °�Èã	Ó©² äÈ�Ë¯ÒÈãºm m ¹¯º�Ë°°Ë m©Ï�º¯ºmãËÓÒ«� F� ��Ü���

:(/',1* LQ WKH :25/' �n¯ÈÓ�Ò«�� Û ����� Û 9RO� ��� ¢ ����� �ÈÓ�ã� «Ï��

1LFKRODV (� '� �Ë²Óºãº�Ò« º­¯È­º�}Ò �¯ËÓÒËä� °� �Ü��

7KRPDV :� 0�� 6WDLQHV '� *�� 1RUULV ,� 0� ËW ÈO� vmÈ¯}È �¯ËÓÒËä ° ¹Ë¯ËäË�ÒmÈÓÒËä Û ÒÓ°�¯�äËÓ�

�© Ò ¯ÈÏ¯È­º�}Ò� F� ��Ü���

6KLQRGD 7� sºmË®�ÒË �Ëä© ¹º �Ë²Óºãº�ÒÒ °mÈ¯}Ò �¯ËÓÒËä ° ¹Ë¯ËäË�ÒmÈÓÒËä m Ð¹ºÓÒÒ� F� ��Ü���

7HUDVDNL 7�� $NL\DPD 7� lË²ÈÓÒ�Ë°}ÒË ²È¯È}�Ë¯Ò°�Ò}Ò °ºË�ÒÓËÓÒ® ¹¯Ò °mÈ¯}Ë �¯ËÓÒËä ° ¹Ë¯Ë�

äË�ÒmÈÓÒËä� F� ��Ü���

0RQRQHQ -�� 6LUHQ 0�� +DQQLQHQ +� v¯ÈmÓËÓÒË °�ºÒäº°�Ò Èã
äÒÓÒËm©² ¹ÈÓËãË®� °mÈ¯ËÓÓ©²

°¹º°º­ºä °mÈ¯}Ò �¯ËÓÒËä ° ¹Ë¯ËäË�ÒmÈÓÒËä Ò °¹º°º­ºä °mÈ¯}Ò lj�� F� ��Ü���

:(/',1* LQ WKH :25/' �n¯ÈÓ�Ò«�� Û ����� Û 9RO� ��� 6SHFLDO ,VVXH �ÈÓ�ã� «Ï��

lËÎ��ÓÈ¯º�ÓÈ« }ºÓÁË¯ËÓ�Ò« ljv ½vmÈ¯Ó©Ë }ºÓ°�¯�}�ÒÒ m �¯È�º°�¯ºÒ�Ëã	°�mË�� r�²È¯Ë°��

c�ä©ÓÒ«��� Ò
ã« ���� ��

0DGGR[ 6� -� zã
�Ëm©Ë ÓÈ¹¯ÈmãËÓÒ« ¯ÈÏ¯È­º�º} m º­ãÈ°�Ò ¯È°�Ë�È�°�Èãº°�Ò °mÈ¯Ó©² }ºÓ°�¯�}�Ò®�

°� �Ü���

vË}�Ò« �� vmÈ¯Ó©Ë }ºÓ°�¯�}�ÒÒ�¹º�mË¯ÎËÓÓ©Ë �°�Èãº°�Ó©ä ÓÈ�¯�Ï}Èä�F� ��Ü����

vË}�Ò« �� �¯�­º¹¯ºmº�© ÓÈ �º¯º�°}º® �Ë¯¯Ò�º¯ÒÒ�F� ���Ü����

vË}�Ò« �� ~�ÈÓÒ« Û °�È�Ò�Ë°}È« ¹¯º�Óº°�	 Ò ¯ÈÏ¯��ËÓÒË�F� ���Ü����

:(/',1* -2851$/ �vbk�� Û ����� Û 9RO� ��� ¢ � �ÈÓ�ã� «Ï��

-RKQVHQ 0� 5� cËäºÓ�ÓÈ« °mÈ¯}È¹ºÏmºã«Ë� °ª}ºÓºäÒ�	 äÒããÒºÓ© �ºããÈ¯ºm m ÈmÒÈ�ÒºÓÓº® ¹¯ºä©��

ãËÓÓº°�Ò vbk�°� ��Ü���

km�ºäÈ�ÒÏÈ�Ò« ¹º�¯�Ïº�Óº�¯ÈÏ�¯�Ïº�Ó©² º¹Ë¯È�Ò®�F� ��Ü���

&KDSPDQ 1� {©�º�ÓºË Ò°¹ºã	ÏºmÈÓÒË ÒÓÓºmÈ�ÒºÓÓº® �Ë²Óºãº�ÒÒ ¯ËäºÓ�È ÓÈ È�ºäÓº® ªãË}�¯º°�ÈÓ�

�ÒÒ� F� ��Ü���

|¯­Ò�Èã	ÓÈ« °mÈ¯}È ¹¯ÒäËÓÒ�Ëã	Óº } °Ò°�ËäÈä mº�º°ÓÈ­ÎËÓÒ« m©°º}º® �Ò°�º�©�F� ��Ü���

2RVWHUNDPS $� HW DO� ÐmãËÓÒË ½ÓË°¹ãº�Óº°�Ò °ºË�ÒÓËÓÒ«� m °mÈ¯Ó©² �mÈ²�m©¹ºãÓËÓÓ©² m �mË¯�

�º® ÁÈÏË ÓÈ Èã
äÒÓÒËm©² °¹ãÈmÈ²� F� ���Ü����

)X /�� 'X� 6� *� |¹¯Ë�ËãËÓÒË äË�Èãã�¯�Ò�Ë°}Ò² °mº®°�m Èã
äÒÓÒËmº�º °¹ãÈmÈ ¹º� mºÏ�Ë®°�mÒËä

mÓË�ÓË�º ªãË}�¯º°�È�Ò�Ë°}º�º ¹ºã«� F� ���Ü����

:(/',1* 7(&+12/2*< �Ð¹ºÓÒ«� -RXUQDO RI WKH -DSDQ :HOGLQJ (QJLQHHULQJ 6RFLHW\� Û

����� Û 9RO� ��� ¢ � �«¹� «Ï��

,WHP <� HW DO� vÒ°�Ëä© º¹�ÒäÒÏÈ�ÒÒ ¹¯ºÒÏmº�°�mÈ ° Ò°¹ºã	ÏºmÈÓÒËä äº�ËãË® °mÈ¯º�Ó©² �ËÁº¯�

äÈ�Ò®� �¹¯ÈmãËÓÒË �Ëä¹Ë¯È��¯Ó©äÒ �ËÁº¯äÈ�Ò«äÒ� °� ��Ü���

cËÏ�ã	�È�© ÈÓ}Ë�Ò¯ºmÈÓÒ« ¹º mÓË�¯ËÓÒ
ÒÓÁº¯äÈ�ÒºÓÓ©² �Ë²Óºãº�Ò® m ¹¯ºÒÏmº�°�mº� F� ��Ü���

{ãÒ«ÓÒË äºÓÒ�º¯ÒÓ�È ÓÈ ÏÈÓ«�º°�	 ¹Ë¯°ºÓÈãÈ m °mÈ¯º�Ó©² °Ò°�ËäÈ² m ¹¯ºÒÏmº�°�mË �ÈÓ}Ë¯ºm�

F� ��Ü���

{ãÒ«ÓÒË °Ò°�Ëä º­¯È­º�}Ò ÒÏº­¯ÈÎËÓÒ® ÓÈ ÏÈÓ«�º°�	 ¹Ë¯°ºÓÈãÈ Ò ¹¯º�ºãÎÒ�Ëã	Óº°�	 ¯È­º�Ë�º

�Ò}ãÈ� F� ��Ü���

�¯ÒäËÓËÓÒË ­ÈÏ �ÈÓÓ©² ¹º °Ë¯Ò®Óº® Ò °¹Ë�ÒÈã	Óº® ¹¯º��}�ÒÒ º� }ºä¹	
�Ë¯Óº�º ¹¯ºË}�Ò¯ºmÈÓÒ«

�º }ºÓ�¯ºã« }È�Ë°�mÈ °mÈ¯}Ò� F� ��Ü���

v¹Ë�ÒÈã	Ó©® m©¹�°}

<RNR\DPD <� ~Èmº�°}ÒË äË�º�© }ºÓ�¯ºã« °mÈ¯}Ò� F� ��Ü���

0XNDL $� |­Ë°¹Ë�ËÓÒË }È�Ë°�mÈ °mÈ¯}Ò °�Èã	Ó©² °�¯ºÒ�Ëã	Ó©² }ºÓ°�¯�}�Ò®� F� ��Ü���

7RVKLKLUR 0LLNH� �Ë²Óºãº�Ò�Ë°}Ò® }ºÓ�¯ºã	 Ò }ºÓ�¯ºã	 }È�Ë°�mÈ �mºm ÓÈ °�Èã	Ó©² °�¯ºÒ�Ëã	�

Ó©² }ºÓ°�¯�}�Ò«²� F� ��Ü���

6KLPXUD <� |­Ë°¹Ë�ËÓÒË }È�Ë°�mÈ �mºm ÓÈ °�Èã	Ó©² °�¯ºÒ�Ëã	Ó©² }ºÓ°�¯�}�Ò«² ÓÈ ª�È¹Ë m©­º¯È

°mÈ¯º�Ó©² äÈ�Ë¯ÒÈãºm� F� ���Ü����

1DNDJRPL 7� {Ë¯�Ò}Èã	ÓÈ« °mÈ¯}È ¯º­º�ÈäÒ °�¯ºÒ�Ëã	Ó©² }ºÓ°�¯�}�Ò®� kÓÈãÒÏ äË²ÈÓÒ�Ë°}Ò²

°mº®°�m ¹ºã��ËÓÓ©² �mºm� F� ���Ü����

0LXUD 6� v¹º°º­ º¹�ÒäÒÏÈ�ÒÒ ¹¯ÒäËÓËÓÒ« m©mº�Ó©² ¹ãÈÓº}� cËÏ�ã	�È�© �ã	�¯ÈÏm�}ºmº® �ËÁË}�

�º°}º¹ÒÒ�F� ���Ü����

������ ��



{º¹¯º°© Ò º�mË�©

+LUDLVKL 0� �Ë²Óºãº�ÒÒ ÓÈ¹©ãËÓÒ«� |°ÓºmÓ©Ë ÓÈ¹¯ÈmãËÓÒ« ¯ÈÏmÒ�Ò« °ºm¯ËäËÓÓº�º ÓÈ¹©ãËÓÒ«�

F� ���Ü����

7DEXFKL .� zºÓ�¯ºã	 }È�Ë°�mÈ vÒ°�Ëä© ¹Ë¯Òº�Ò�Ë°}º�º }ºÓ�¯ºã« �ã« }ºä­ÒÓÒ¯ºmÈÓÓ©² °¹º°º­ºm

°mÈ¯}Ò� F� ���Ü����

iË«�Ëã	Óº°�	 Ð¹ºÓ°}º�º °mÈ¯º�Óº�º º­�Ë°�mÈ m ���� ��� F� ����

:(/',1* 7(&+12/2*< �Ð¹ºÓÒ«�� -RXUQDO RI WKH -DSDQ :HOGLQJ (QJLQHHULQJ 6RFLHW\� Û

����� Û 9RO� ��� ¢ � �«¹� «Ï��

,QDGD 7� cÈ°�Ë� °Ë®°äº°�º®}º°�Ò ÓË­º°}¯Ë­ºm Ò °mÈ¯º�Ó©Ë �Ë²Óºãº�ÒÒ� °� ��Ü���

:DGD +� kmÈ¯ÒÒ� ¯ÈÏ¯��ËÓÒ« Ò ÒÓÎËÓË¯ÓÈ« ª�Ò}È� F� ��Ü���

<RVKLNDZD 0� �¯º}Ò ¯ÈÏ¯��ËÓÒ® ÓÈ ÁÒ¯äË ½v�äÒ�ºäº äË�Èãã ÒÓ�È°�¯ÒÏ�� F� ��Ü���

.R\DPD .� HW DO� vºÏ�ÈÓÒË ­ÈÏ �ÈÓÓ©² ¹º �Ëº¯ÒÒ ¯ÈÏ¯��ËÓÒ® Ò Ò² ª}°¹Ë¯ÒäËÓ�Èã	ÓºË ¹¯ÒäËÓË�

ÓÒË� F� ��Ü���

�¯º}Ò ¯ÈÏ¯��ËÓÒ® ÓÈ ¹¯ÒäË¯Ë mºÏm¯È�È Èm�ºäº­ÒãË®� F� ��Ü���

v¹Ë�ÒÈã	Ó©® m©¹�°}� |¯Ò�ÒÓÈã	Ó©Ë Ò�ËÒ «¹ºÓ°}Ò² ÁÒ¯ä

�°ºmË¯�ËÓ°�mºmÈÓÒË °mÈ¯}Ò ¹��Ëä Ò°¹ºã	ÏºmÈÓÒ« °ºË�ÒÓÒ�Ëã	Óº® ä�Á�©�F� ��Ü���

�°ºmË¯�ËÓ°�mºmÈÓÒË mË¯�Ò}Èã	Óº® °mÈ¯}Ò }¯ºmËã	Ó©² }ºÓ°�¯�}�Ò®� F� ��Ü���

�°�¯º®°�mÈ �ã« ¹¯Ë��¹¯ËÎ�ËÓÒ« ¯ÈÏ­¯©Ï�ÒmÈÓÒ«� F� ���

<DPDPRWR 6� vmÈ¯}È m äÒ¯Ë� |­��ËÓÒË ¹º jÓ�Ë¯ÓË��� F� ����

cº­º�ÒÏÒ¯ºmÈÓÓÈ« º­¯È­º�}È�  � �� v¹º°º­© ¹¯º�¯ÈääÒ¯ºmÈÓÒ« ¯º­º�ºm� F� ���Ü����

�¯ºÒÏmº�°�mËÓÓ©Ë mÒÏÒ�©� sº��²È� ÒÏ�º�ºmãËÓÒ« ����Óº® ¹¯º��}�ÒÒ�F� ���Ü����

6KLPDGD +� HW DO� �Ë²ÓÒ�Ë°}ÒË ¹º«°ÓËÓÒ«� �ºm©�ËÓÒË °}º¯º°�Ò ãÈÏË¯Óº® °mÈ¯}Ò� F� ���Ü����

�Ë}��ÒË ¹º«°ÓËÓÒ«� |²¯ÈÓÈ �¯��È Ò ¹©ãËÏÈ�Ò�Ó©Ë äË¯º¹¯Ò«�Ò«� F� ���Ü����

�ËÓ�ËÓ�ÒÒ m ¹¯ºä©�ãËÓÓº°�Ò� vmÈ¯º�ÓÈ« ¹¯ºä©�ãËÓÓº°�	 m Ð¹ºÓÒÒ ÏÈ ¹º°ãË�ÓÒË �� ãË��

F� ���Ü����

7DNHFKL 6� {Ò¯��Èã	ÓºË ¹¯ºÒÏmº�°�mº  � �� �Ëº¯Ò« mÒ¯��Èã	Óº�º ¹¯ºÒÏmº�°�mÈ� F� ���Ü����

:(/',1* 7(&+12/2*< �Ð¹ºÓÒ«�� -RXUQDO RI WKH -DSDQ :HOGLQJ (QJLQHHULQJ 6RFLHW\� Û

����� Û 9RO� ��� ¢ �� �«¹� «Ï��

�ºãÒ�Ò}È ÏÈ�Ò�© ¹¯Èm ÒÓ�ËããË}��Èã	Óº® °º­°�mËÓÓº°�Ò� °� ��Ü���

2PRWR $�� 6KLWDUD &� �Ë²ÓÒ�Ë°}ºË º­°ã�ÎÒmÈÓÒË Ò sczm È�ºäÓº® ªÓË¯�Ë�Ò}Ë� F� ��Ü���

6KLED .� HW DO� sÈ¯�ÎÓ©® äºÓÒ�º¯ÒÓ� °�¯ºÒ�Ëã	Ó©² }ºÓ°�¯�}�Ò® ° ¹ºäº�	
 º¹�ºmºãº}ºÓ�

Ó©² °ËÓ°º¯ºm� F� ��Ü���

6DNDPRWR 1� cËäºÓ� °�È�ÒºÓÈ¯Ó©² °}ãÈ�°}Ò² ¯ËÏË¯m�È¯ºm� F� ��Ü���

<DPDPRWR 6� vmÈ¯}È m äÒ¯Ë� {©­º¯ °mÈ¯º�Ó©² äÈ�Ë¯ÒÈãºm �ã« �¯�­º¹¯ºmº�ºm äº¯°}Ò² ¹ãÈ��

Áº¯ä� F� ���

v¹Ë�ÒÈã	Ó©® m©¹�°}� vºm¯ËäËÓÓ©Ë ¹¯º­ãËä© ¯ËÏ}Ò

)XMLL 7� vºÏ�ÈÓÒË ­ÈÏ �ÈÓÓ©² ¹º äÈ°�Ë¯°�m� ¯ËÏÈÓÒ«� F� ��Ü���

6\RX\DPD 2� �º�Óº°�	 ¯ËÏ}Ò Ò }ºÓ�¯ºã	 }È�Ë°�mÈ m äº°�º°�¯ºËÓÒÒ� F� ��Ü���

�¯ºÒÏmº�°�mËÓÓ©Ë mÒÏÒ�©� �ºm©�ËÓÒË �º�Óº°�Ò Ò äÈ°�Ë¯°�mÈ m©¹ºãÓËÓÒ« º¹Ë¯È�Ò® ¹º °mÈ¯}Ë

Ò ¯ËÏ}Ë� F� ��Ü����

1LVKLNDZD 6� {º¹¯º°© Ò º�mË�©� cº­º�ÒÏÒ¯ºmÈÓÓÈ« º­¯È­º�}È�  � �� �¯ºË}�Ò¯ºmÈÓÒË ¹º°ãË�ºmÈ�

�Ëã	Óº°�Ò ¯È­º�© ¯º­º�È� F� ���Ü����

�Ë}��ÒË ¹º«°ÓËÓÒ«� vË¯�ÒÁÒ}È�Ò« ¹º scz� F� ���Ü����

7DNHFKL 6� {Ò¯��Èã	ÓºË ¹¯ºÒÏmº�°�mº�  � �� vÒ°�ËäÈ 62'$6� F� ���Ü����

$UD\D 7� z�¯° ãË}�Ò® ¹º ãÈÏË¯Óºä� º­º¯��ºmÈÓÒ
�  �º �È}ºË ãÈÏË¯"� F� ���Ü����

k��Ë°�È�ÒºÓÓ©Ë �Ë°�©� F� ���Ü����

:(/',1* 7(&+12/2*< �Ð¹ºÓÒ«�� -RXUQDO RI WKH -DSDQ :HOGLQJ (QJLQHHULQJ 6RFLHW\� Û

����� Û 9RO� ��� ¢ �� �«¹� «Ï��

|­°�Î�ËÓÒË ¹ºãÒ�Ò}Ò �¹¯ÈmãËÓÒ« ¹¯Ò �º¹��ËÓÒÒ ¯Ò°}È ÓÈ �¯ºmÓË ¹¯ºË}�Ò¯ºmÈÓÒ« °mÈ¯Ó©²

}ºÓ°�¯�}�Ò®� °� ��Ü���

cË�ËÓÒË ¹¯º­ãËä©� sºm©Ë ¯ÈÏ¯È­º�}Ò m º­ãÈ°�Ò ãÈÏË¯Óº® º­¯È­º�}Ò

6DLWRX 6� vmÈ¯}È äº�º�Ò}ãË�Ó©² ¯Èä }ºä­ÒÓÒ¯ºmÈÓÓ©äÒ ãÈÏË¯ÈäÒ� F� ��Ü���

0DNLQR <� HW DO� �¯ÒäËÓËÓÒË �Ò­¯Ò�Óº® &2��ãÈÏË¯Óº® °mÈ¯}Ò lj� �ã« ÒÏ�º�ºmãËÓÒ« °º°��ºm

ÒÏ ÓË¯ÎÈmË
�Ë® °�ÈãÒ� F� ��Ü���

<DVXL .� cÈÏ¯È­º�}È äº�Ó©² jk��ãÈÏË¯ºm ° �Òº�Óº® ÓÈ}È�}º® Ò Ò² ¹¯ÒäËÓËÓÒË� F� ��Ü���

2NXGD 0� cº­º�ÒÏÒ¯ºmÈÓÓ©Ë °Ò°�Ëä© �ã« ãÈÏË¯Óº® º­¯È­º�}Ò� F� ��Ü���

+DFNO +�� +LPPHOEDXHU .� |�ÒÁ¯ºm}È �¹¯ÈmãËÓÒ« Èm�ºäÈ�Ò�Ë°}º® °mÈ¯}º® Èã
äÒÓÒ« m Èm�º�

äº­Òã	Óº® ¹¯ºä©�ãËÓÓº°�Ò� F� ��Ü����

+DUDGD 6�� 0DVXNL .� |�ÒÁ¯ºm}È ¯º­º�ÒÏÒ¯ºmÈÓÓ©² °Ò°�Ëä �ã« ���ºmº® °mÈ¯}Ò� F� ���Ü����
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