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3HWWHUVRQ *� v¯ÈmÓËÓÒË ¯ÈÏÓ©² äË�º�ºm ¯È°�Ë�È �°�Èãº°�Ò
°mÈ¯Óº�º }ºä¹ºÓËÓ�È� °� ��Ü���

zºÓ}�¯° °ºº¯�ÎËÓÒ® ÒÏ °�ÈãÒ ½3$/0$5(6 $&,(5 ������
°� ��Ü���

�c�ä©ÓÒ«�� ����� Û ;,,,�
¢ � �¯�ä�� ÈÓ�ã�� ÓËä� «Ï��

*RQFDOYHV 9�� 6DOHPD $� �Ò­¯Ò�ÓÈ« ãÈÏË¯ÓÈ« °mÈ¯}È �j�
Û ¹¯º�¯ÈääÈ ¯È°�Ë�È °mÈ¯º�Ó©² ¹È¯ÈäË�¯ºm Ò �Ëä¹Ë¯È��¯©
¹¯Ë�mÈ¯Ò�Ëã	Óº�º ÓÈ�¯ËmÈ ãË�Ò¯ºmÈÓÓ©² °�ÈãË®� °� �Ü���

6RORPRQ *�� &LFLF '�� 'XPLWUX 9� {º°°�ÈÓºmÒ�Ëã	ÓÈ« ÓÈ�
¹ãÈm}È }º­Èã	�ºm©ä °¹ãÈmºä mËÓ�ÒãË® �ã« ÓËÁ�Ë²ÒäÒ�Ë°}º®
¹¯ºä©�ãËÓÓº°�Ò� °� ��Ü���

&DWDQD '� ,�� 0DFKHGRQ�3LVX '� ,� lº�ËãÒ¯ºmÈÓÒË ¹ºmË�
�ËÓÒ« ¹¯Ò ¯È°�«ÎËÓÒÒ �º�Ë�Ó©² °mÈ¯Ó©² °ºË�ÒÓËÓÒ®� °� ��Ü���

6DYX ,� '� lº�ËãÒ¯ºmÈÓÒË º¹º¯Óº�º °Ò�ÓÈãÈ �ã« °Ò°�Ëä
�È��Ò}ºm ���Ò� Ò°¹ºã	Ï�Ëä©² ¹¯Ò °mÈ¯}Ë lj� �m�ä« ¹¯ºmº�
ãº}ÈäÒ� °� ��Ü��� ��Ü���

'LOWKH\ 8�� :RHVWH .� wãË}�¯ºÓÓº�ã��ËmÈ« °mÈ¯}È �ºã°�
�º°�ËÓÓ©² �¯�­ ­ºã	�º�º �ÒÈäË�¯È� °� ��Ü���

6FKUHLEHU )�� +RQHFN +� lº­Òã	ÓÈ« ¯��ÓÈ« ¹ãÈÏäËÓÓº�
¹º¯º�}ºmÈ« ÓÈ¹ãÈm}È� °� ��Ü���

%DOWHU .� |­¯È­º�}È ¹ºmË¯²Óº°�Ò ÓÈ¹ãÈm}º®� °� ��Ü���
6LWWH *� �º�Ë�ÓÈ« }ºÓ�È}�ÓÈ« ¹È®}È °�Èã	Ó©² ãÒ°�ºm

�ºã�ÒÓº® �º � ää� °� ��Ü���
6LPOHU +�� .ULQN 9�� /DXULVK )� w}ºÓºäÒ�ÓÈ«� ¹¯Ë�Ò�

ÏÒºÓÓÈ« m©°º}º}È�Ë°�mËÓÓÈ« ¯ËÏ}È� °� ��Ü���

�c�ä©ÓÒ«�� ����� Û ;,,,�
¢ � �¯�ä�� ÈÓ�ã�� ÓËä� «Ï��

5DWLX 0� '� HW DO� lË�º�Ò}È º¹¯Ë�ËãËÓÒ« äÈ}°ÒäÈã	Óº
�º¹�°�Òäº® °Ë®°äÒ�Ë°}º® ÓÈ�¯�Ï}Ò °mÈ¯Ó©² °�Èã	Ó©² ÁË¯ä�
¹º�mË¯ÎËÓÓ©² äÈãº�Ò}ãºmº® �°�Èãº°�Ò� °� �Ü���

3RWHQWH +� HW DO� vºË�ÒÓËÓÒË °¹Ë�ËÓÓº® }Ë¯ÈäÒ}Ò Ò °¹Ë�
�ËÓÓ©² äË�Èããºm� °� ��Ü���

%HUJPDQQ -� 3� HW DO� vmÈ¯}È ãË�}Ò² }ºÓ°�¯�}�Ò® �ÓÒmË¯�
°Èã	Ó©ä �Òº�Ó©ä ãÈÏË¯ºä� °� ��Ü���

5HFK *� HW DO� jÓ��}�ÒºÓÓÈ« �Ë¯äºº­¯È­º�}È ¯Ëã	°ºm�
°� ��Ü���

�{ËãÒ}º­¯Ò�ÈÓÒ«�� ����� Û ¢ ���
�ÈÓ�ã� «Ï��

sÈÏÈ� m ­����ËË Û º°ÓºmÓÈ« °Ë¯�ÒÁÒ}È�Ò« ¹Ë¯°ºÓÈãÈ ¹º
ÓË¯ÈÏ¯��È
�Ëä� }ºÓ�¯ºã
� °� ��

3LQVRQ ,� � �º� º°ÓºmÈÓÒ« jÓ°�Ò���È ¹º °mÈ¯}Ë ¯Ëã	°ºm�
°� ��

&R]HQV 0� j°¹ºã	ÏºmÈÓÒË �°ãºmÓ©² º­ºÏÓÈ�ËÓÒ® �mºm ÓÈ
�Ë¯�ËÎÈ²� °� �Ü��

+RZOHWW -� �¯º­ãËäÈ °ºãËÓº® mº�© º�Óº°Ò�Ëã	Óº º­¯ÈÏº�
mÈÓÒ« �¯Ë�ÒÓ� °� ��

vË¯�ÒÁÒ}È�Ò« ÒÓ°¹Ë}�º¯ºm ¹º °mÈ¯}Ë� °� ��

�{ËãÒ}º­¯Ò�ÈÓÒ«�� ����� Û
¢ ��� �ÈÓ�ã� «Ï��

�Ë²Óºãº�ÒÒ ¹º mºÏº­Óºmã«Ëä©ä Ò°�º�ÓÒ}Èä ªÓË¯�ÒÒ m
r¯Ò�ÈÓ°}ºä ÒÓ°�Ò���Ë °mÈ¯}Ò� °� �Ü��

&R]HQV 0� ��ãºm©Ë °mÈ¯Ó©Ë °ºË�ÒÓËÓÒ« Û �Ë²Óº�
ãº�Ò�Óº°�	� °� �Ü��

�Ò­¯Ò�ÓÈ« ãÈÏË¯Óº����ºmÈ« °mÈ¯}È ° È�È¹�ÒmÓ©ä �¹¯Èm�
ãËÓÒËä� °� ��

���º°ãÈmÒ«�� ����� Û /HW� ��� ¢ �
�°ãºmËÓ� «Ï��

0LWD 7� �¯º­ãËä© �Ë²Óºãº�Ò® ���ºmº® °mÈ¯}Ò� °� �Ü���
=DEXNRYHF 0� HW DO� �Ë¯äÒ�ÓÈ« °mÈ¯}È ¯Ëã	°ºm� °� ��Ü���

��Ë¯äÈÓÒ«�� ����� Û
¢ � �ÈÓ�ã� «Ï��

=DK 0�� 8OULFK &� �ÈÏË¯ÓÈ« °mÈ¯}È� m©¹ºãÓ«ËäÈ« m }ºÓ�
�Ë®ÓË¯Ë� °� ���Ü����

��« }ºÓÁË¯ËÓ�Ò« ¹º �Ë²Óºãº�ÒÒ m©°º}º� Ò ÓÒÏ}º�Ëä¹Ë¯È�
��¯Óº® ¹È®}Ò� ¹¯º²º�«�È« m �Ë¯äÈÓ°}ºä º­�Ë°�mË °mÈ¯�Ò}ºm
�'96�� |­�Ë°�mº ¹º m©°º}º� Ò ÓÒÏ}º�Ëä¹Ë¯È��¯Óº® ¹È®}Ë Û
¹º�¯ÈÏ�ËãËÓÒË '96� °� ���Ü����

.RKOHU *� HW DO� �¯ÒäËÓËÓÒË ÓÒÏ}º�Ëä¹Ë¯È��¯Óº® ¹È®}Ò
m äÒ}¯º�Ë²ÓÒ}Ë� ��Ë Ò°¹ºã	Ï�Ë�°« °�Ë}ã«ÓÓ©® ¹¯Ò¹º®�
°� ���Ü����

)XVVHO 8� HW DO� j°¹ºã	ÏºmÈÓÒË �¯È�Ò�ÒºÓÓº® �Ë²Óºãº�ÒÒ
°mÈ¯}Ò �ã« ¹ºã��ËÓÒ« Óºm©² °ºË�ÒÓËÓÒ® m©°º}º�Ëä¹Ë¯È��¯Óº®
¹È®}º® m ¯ÈÏ�Ëã}�� °� ���Ü����

6DLGRY 5� 0� HW DO� �ºm©�ËÓÒË °mÈ¯ÒmÈËäº°�Ò
Èã
äÒÓÒËm©² °¹ãÈmºm ­ãÈ�º�È¯« Ò°¹ºã	ÏºmÈÓÒ
 Áã
°ºm�  � ��
nº¯äÈ �mÈ Ò ÓË¯ÈmÓºäË¯Óº°�Ò ¹ºmË¯²Óº°�Ò� °� ���Ü���� ���Ü
����

+DUW 3� +� 0� {ãÒ«ÓÒË äÒ}¯ºãË�Ò¯ºmÈÓÒ« mÈÓÈ�ÒËä ÓÈ
°mÈ¯ÒmÈËäº°�	 °�ÈãË®� °� ���Ü����

'DWWD 5� HW DO� nÒ��¯ÓÈ« °mÈ¯}È °¹ãÈmºm 0Q0R1L� ¹¯Ë��
ÓÈÏÓÈ�ËÓÓ©² �ã« º­�Ë}�ºm �«ÎËãº�º äÈ�ÒÓº°�¯ºËÓÒ«� °� ���Ü
����

+DKQ 2�� 7DQ <� �¯ÒäËÓËÓÒË ÓË®¯ºÓÓº® °Ë�Ò �ã« ¹¯º��
ÓºÏÒ¯ºmÈÓÒ« ÓË°��Ò² ²È¯È}�Ë¯Ò°�Ò} }ãË¹ÈÓ©² °ºË�ÒÓËÓÒ® ¹º�
}mÈÏÒ°�È�Ò�Ë°}º® °�mÒ�È
�Ë® ÓÈ�¯�Ï}º® ¹¯Ò ¯È°�«ÎËÓÒÒ�
°� ���Ü����

�vbk�� ����� Û 9RO� ���
¢ � �ÈÓ�ã� «Ï��

vºm¯ËäËÓÓºË º­º¯��ºmÈÓÒË �ã« m©¯ÈmÓÒmÈÓÒ« Ò ÏÈÎÒäÈ
�¯�­� °� ��Ü���

=KDQJ 6�%�� 6XQ '�� ;X 3� vmÈ¯}È }¯�¹Óº�È­È¯Ò�Ó©²
°�Èã	Ó©² }ºÓ°�¯�}�Ò® ­ËÏ °ãËÎËÓÒ« ÏÈ °�©}ºä� °� ��Ü���

%XUJDUW '� 5� |°ÓºmÓ©Ë }¯Ò�Ë¯ÒÒ m©­º¯È äÈÓÒ¹�ã«�º¯È�
°� ��Ü���

0LFKDHO =�� 6XWWRQ *� �¯ºË}�Ò¯ºmÈÓÒË äÈÓÒ¹�ã«�º¯ºm �ã«
¯º­º�º�Ë²ÓÒ}Ò� °� ��Ü���

&XOLVRQ $�� -RKQVHQ 0� 5� {©°�Èm}È ¹º °mÈ¯}Ë ���� ���
¹º°m«�ËÓÓÈ« ���ãË�Ò
 käË¯Ò}ÈÓ°}º�º °mÈ¯º�Óº�º º­�Ë°�mÈ�
°� ��Ü���

������ ��



.DQJ 6� :�� .LP :� 6� z¯ÒmÈ« {ËããË¯È� ¹¯Ë�ãºÎËÓÓÈ«
�ã« °��º°�¯º�Ëã	Ó©² °mÈ¯Ó©² }ºÓ°�¯�}�Ò®� °� ���Ü����

'DYH 9� 5� HW DO� lº�ËãÒ¯ºmÈÓÒË �ÒÁÁ�ÏÒºÓÓº® °mÈ¯}Ò
° Ò°¹ºã	ÏºmÈÓÒËä mË¯º«�Óº°�Ó©² ¹º�²º�ºm� °� ���Ü����

$JDVKH 6�� =KDQJ +� {©­º¯ ¯ËÎÒäºm ÓÈ º°ÓºmË �Ë¹ãºmº�º
­ÈãÈÓ°È ¹¯Ò }ºÓ�È}�Óº® �º�Ë�Óº® °mÈ¯}Ë� °� ���Ü����

+XDQJ &�� .RX 6� |­¯ÈÏºmÈÓÒË ãÒ}mÈ�ÒºÓÓ©² �¯Ë�ÒÓ©
m Èã
äÒÓÒËm©² °mÈ¯Ó©² °ºË�ÒÓËÓÒ«² ° �È°�Ò�Ó©ä ¹¯º¹ãÈm�
ãËÓÒËä Û mãÒ«ÓÒË }ºãË­ÈÓÒ« ¹¯º¹ãÈmãËÓÒ« Ò ÏÈ¹ºãÓËÓÒ« °
º­¯È�Óº® °�º¯ºÓ© �mÈ� °� ���Ü����

�vbk�� ����� Û 9RO� ���
¢ � �ÈÓ�ã� «Ï��

)RUUHVW 0� *� �ÈÏË¯ÓÈ« °mÈ¯}È ÏÈä©}È
�Ò² }¯ºäº} Èm�
�ºäº­Òã	Ó©² ¹ÈÓËãË®� °� ��Ü���

/HH $�� +HQGHUVRQ '�� 0RVHV 5� �ÈÏË¯ÓÈ« °mÈ¯}È �ºÓ�
}º°�ËÓÓ©² �¯�­ �ã« Èm�ºäº­Òã	Óº® ¹¯ºä©�ãËÓÓº°�Ò� °� ��Ü���

'RGG $�� %LDODFK -� cËäºÓ� ãº¹È�º} ��¯­ÒÓ ° ¹ºäº�	

ãÈÏË¯Óº® °mÈ¯}Ò� °� ��Ü���

+DQFRFN 5� cËÏ}È °�Èã	Ó©² ¹ãÒ� ° Ò°¹ºã	ÏºmÈÓÒËä
�Ò­¯Ò�Óº® ãÈÏË¯Óº�}Ò°ãº¯º�Óº® �Ë²Óºãº�ÒÒ� °� ��Ü���

+DQFRFN 5� r¯ºÓ«� ÒÏ�º�ºmãËÓÓÈ« ° ¹ºäº�	
 ãÈÏË¯Óº®
¯ËÏ}Ò� �ã« ÏÈ�Ò�© mº®°} º� ÓÈÏËäÓ©² äÒÓ� °� ���

&KR <�� 5KHH 6� w}°¹Ë¯ÒäËÓ�Èã	ÓºË Ò°°ãË�ºmÈÓÒË «�¯È
�º�}Ò ¹¯Ò }ºÓ�È}�Óº® �º�Ë�Óº® °mÈ¯}Ë� °� ���Ü����

/XR -� HW DO� sºm©® ¹º�²º� } äº�ËãÒ ¹º�º}È ÎÒ�}º°�Ò m
°mÈ¯º�Óº® mÈÓÓË ¹¯Ò ���ºmº® °mÈ¯}Ë �j� ° Ò°¹ºã	ÏºmÈÓÒËä
¹¯º�ºã	Óº�º ªãË}�¯ºäÈ�ÓÒ�Óº�º �¹¯ÈmãËÓÒ«� °� ���Ü����

5DWKEXQ 5� :� HW DO� �°�Èãº°�Ó©Ë ²È¯È}�Ë¯Ò°�Ò}Ò m©°º�
}º¹¯º�Ó©² ãÒ°�ºm©² °�ÈãË®� °mÈ¯ËÓÓ©² �º�Ë�Óº® °mÈ¯}º®�
°� ���Ü����

7RLW 0� 'X�� 3LVWRULXV 3� &� zºÓ�¯ºã	 °º�Ë¯ÎÈÓÒ« ÈÏº�È
m ¹¯º�Ë°°Ë Èm�º�ËÓÓº® ���ºmº® °mÈ¯}Ò ÓË¯ÎÈmË
�Ë® °�ÈãÒ�  � ��
w}°¹Ë¯ÒäËÓ�Èã	Ó©Ë ÓÈ­ã
�ËÓÒ«� °� ���Ü����

/HH +� :�� .DQJ 6� :� ~ÈmÒ°Òäº°�	 äËÎ�� º°�È�º�Ó©äÒ
ÓÈ¹¯«ÎËÓÒ«äÒ Ò º­¯ÈÏºmÈÓÒËä ¹º¹Ë¯Ë�Ó©² �¯Ë�ÒÓ m °�Èã	Óº®
¹ãÒ�Ë ­ºã	�º® �ºã�ÒÓ©� °� ���Ü����

���º°ãÈmÒ«�� ����� Û 9RO� ���
¢ ��� �°Ë¯­°}º²º¯m� «Ï��

���« �º�ºm�ÒÓÈ |­�Ë°�mÈ °mÈ¯�Ò}ºm tº¯mÈ�ÒÒ� °� �Ü���
+RIH '� YRQ� �ËÓ�ËÓ�ÒÒ ¯ÈÏmÒ�Ò« °mÈ¯º�Ó©² �Ë²Óºãº�Ò®

m �Ë¯äÈÓÒÒ� °� ��Ü���

�vãºmÈ}Ò«�� ����� Û 9RO� ���
¢ ����� �°ãºmÈ�� «Ï��

.ULVWHQVHQ -� .� �ËÓ�ËÓ�ÒÒ Ò ¯ÈÏ¯È­º�}Ò m º­ãÈ°�Ò °mÈ¯}Ò
Ò °äËÎÓ©² ¹¯º�Ë°°ºm� °� ���Ü����

%HUQDVRYVN\ 3�� 9LWDVHN 0�� %U]LDN 3� {ºÏäºÎÓº°�Ò
°mÈ¯}Ò ¯ÈÏÓº¯º�Ó©² °ºË�ÒÓËÓÒ® äËÎ�� °�Èã«äÒ c �� Ò �� ����
°� ���Ü����

-DQNXUD '�� %UH]LQRYD -� �¯Ò­ºãº�Ò�Ë°}ÒË °mº®°�mÈ ÓÈ�
¹ãÈmãËÓÓ©² äË�Èããºm� � ���Ü����

6FKDPEHUJHURYD -� HW DO� �È¯ÈäË�¯© ãÈÏË¯Óº® °mÈ¯}Ò °��
¹Ë¯°¹ãÈmºm �ã« ÈmÒÈ�ÒºÓÓº�}º°äÒ�Ë°}º® ¹¯ºä©�ãËÓÓº°�Ò�
°� ���Ü����

%RKDWND 5�� -RE 3� i��ºmÈ« °mÈ¯}È ¹º� Áã
°ºä }ÈäË¯ ÒÏ
°�ÈãÒ t��&U0R91E��� °� ���Ü����

97(� $8)%$8� 81' 9(5%,1'81*67(&+1,.
,1 '(5 (/(.7521,. ��Ë¯äÈÓÒ«��
����� Û +HIW �� $XJXVW �ÓËä� «Ï��

%HUHN +� HW DO� �È«ã	ÓÈ« ¹È°�È �ã« ¹È®}Ò º¹ãÈmãËÓÒËä�
�ºm©�ËÓÓÈ« ÓÈ�ËÎÓº°�	� °� ���Ü����

6WLQJO -� 6� �mË¯�Ë
�ÒË ¹º� Ò°�º�ÓÒ}ÈäÒ °mË�È }ãËÒ� °�
���Ü����

���������	�

�� l� �¯Ò�º¯ËÓ}º� �� l� �ºäÈ¯ÒÓ� {� �� |¯ãºm°}Ò®� {� {� �È}ºä°}Ò®� kÏº� m
ÎÒ�}Ò² m©°º}º¯ËÈ}�ÒºÓÓ©² äË�ÈããÈ² Ò °¹ãÈmÈ²� Û zÒËm� jÏ��mº ½v�Èã	�� �����
Û ��� °�

zÓÒ�È ¹º��º�ºmãËÓÈ }ºããË}�Òmºä Èm�º¯ºm jÓ°�Ò���È ªãË}�¯º°mÈ¯}Ò Òä� p� |� �È�ºÓÈ
sks �}¯ÈÒÓ© Ò «mã«Ë�°« ¯ËÏ�ã	�È�ºä äÓº�ºãË�ÓÒ² Ò°°ãË�ºmÈÓÒ® È­°º¯­�ÒÒ ÈÏº�È
ÎÒ�}ÒäÒ m©°º}º¯ËÈ}�ÒºÓÓ©äÒ äË�ÈããÈäÒ Ò °¹ãÈmÈäÒ� }º�º¯©Ë ­©ãÒ m¹Ë¯m©Ë º­º­�ËÓ©�
{ ÓË® ¯È°°äº�¯ËÓ© º­�ÒË ÁÒÏÒ}º�²ÒäÒ�Ë°}ÒË ÏÈ}ºÓºäË¯Óº°�Ò mÏÈÒäº�Ë®°�mÒ« �Ë�Ë¯º�ËÓÓ©²
°Ò°�Ëä äË�ÈããÜÎÒ�}Ò® äË�Èãã Ò °ºm¯ËäËÓÓ©Ë ¹¯Ë�°�ÈmãËÓÒ« º ¯ËÈ}�Ò«²� ¹¯º�Ë}È
�Ò² m
¹ºmË¯²Óº°�Óºä °ãºË� sÈ º°ÓºmÈÓÒÒ ¹¯ºmË�ËÓÓº�º ÈÓÈãÒÏÈ °��Ë°�m�
�Ò² äË�º�Ò} Ò°°ãË�º�
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