
{8/(7,18/ ,167,7878/8, LQ 68'85$ 6, ,1&(5&$5, '( 0$7(5,$/( Û
%,' ,6,0 �c�ä©ÓÒ«�� ����� Û ¢ � �¯�ä� «Ï��

3HW]HN (� HW DO� |¹¯Ë�ËãËÓÒË °}º¯º°�Ò ¯º°�È �¯Ë�ÒÓ ÓÈ
ª}°¹ã�È�Ò¯�
�Ò²°« °�Èã	Ó©² äº°�È²� °� �Ü��

0DWHLX +� 6� HW DO� kÓÈãÒÏ °º°��ºm �ÈmãËÓÒ« äË�º�ºä
}ºÓË�Ó©² ªãËäËÓ�ºm ° Ò°¹ºã	ÏºmÈÓÒËä ¹¯º�¯Èää© $16<6�
F� ��Ü���

iË«�Ëã	Óº°�	 sÈ�ÒºÓÈã	Óº�º ÒÓ°�Ò���È °mÈ¯}Ò c�ä©ÓÒÒ�
F� ���

-2851$/ RI /,*+7 0(7$/ :(/',1* 	 &216758&7,21 �Ð¹ºÓÒ«��
����� Û 9RO� ��� ¢ � �«¹� «Ï��

iË«�Ëã	Óº°�	 Ð¹ºÓ°}º�º º�Ë°�mÈ ¹º °mÈ¯Ó©ä }ºÓ°�¯�}�
�Ò«ä ÒÏ ãË�}Ò² äË�Èããºm m ���� ��� °� �Ü���

:RUNV $� cË¹º¯�ÈÎ º mÒÏÒ�Ë m �Ë¯äÈÓÒ
� ÏÈ°Ë�ÈÓÒË ljv
Ò ¹º°Ë�ËÓÒË Èm�ºäºÒã	Ó©² ÏÈmº�ºm {l:�$XGL� F� ��Ü���

-2851$/ RI /,*+7 0(7$/ :(/',1* 	 &216758&7,21 �Ð¹ºÓÒ«��
����� Û 9RO� ��� ¢ � �«¹� «Ï��

vÓÒÎËÓÒË ª}ºãº�Ò�Ë°}º® ÓÈ�¯�Ï}Ò Èm�ºäºÒãË® ¹��Ëä ¹¯Ò�
äËÓËÓÒ« �Ò¯Ò�Ó©² äÈ�Ë¯ÒÈãºm �ã« }�Ïºmºm ��� ��� F� �Ü���

(PD 0�� 6DVDEH 6� �¯º�Óº°�	 °ºË�ÒÓËÓÒ® $OÜ0JÜ6L °¹ãÈ�
mºm� m©¹ºãÓËÓÓ©² ¹¯Ò ÒÏ�º�ºmãËÓÒÒ Èm�ºäºÒãË® ¯ÈÏÓ©äÒ °ºm�
¯ËäËÓÓ©äÒ °¹º°ºÈäÒ °mÈ¯}Ò� F� ��Ü���

6KLEDKDUD 6� cÈÏ¯Èº�}È °�¹Ë¯ãÈ®ÓË¯ºm� F� ��Ü���

+ROFDPRWR .� HW DO� nº¯äÒ¯ºmÈÓÒË °�¯�}��¯© ¹ºmË¯²Óº°�Ò
¯ÈÏ�ËãÈ ¹¯Ò °mÈ¯}Ë mÏ¯©mºä °ºË�ÒÓËÓÒ® Èã
äÒÓÒ« °º °�Èã	
�
F� ��Ü���

7DNHXFKL .� jÏ�º�ºmãËÓÒË ¹¯º¹ËããË¯ºm� F� ��Ü���
,ZDVDNL 6� lË²ÈÓÒÏä ¹º�È�Ò ÏÈ�Ò�Óº�º �ÈÏÈ m©°º}º® °�Ë�

¹ËÓÒ �Ò°�º�©� F� ��Ü���

-2851$/ RI /,*+7 0(7$/ :(/',1* 	 &216758&7,21 �Ð¹ºÓÒ«��
����� Û 9RO� ��� ¢ � �«¹� «Ï��

vÓÒÎËÓÒË ª}ºãº�Ò�Ë°}º® ÓÈ�¯�Ï}Ò Èm�ºäºÒãË® ¹��Ëä ¹¯Ò�
äËÓËÓÒ« �Ò¯Ò�Ó©² äÈ�Ë¯ÒÈãºm �ã« }�Ïºmºm�  � �� F� �Ü���

1LVKLPXUD 0� HW DO� sºm©® °¹º°º ¹È®}Ò Èã
äÒÓÒ« 38/�
69(&� F� ��Ü���

6KLEDKDUD 0� HW DO� lº�ËãÒ¯ºmÈÓÒË m©°º}º�Ëä¹Ë¯È��¯Ó©²
�¯Ë�ÒÓ Ò ¹¯º�ÓºÏÒ¯ºmÈÓÒË �¯Ë�ÒÓºº¯ÈÏºmÈÓÒ« ° Ò°¹ºã	ÏºmÈ�

ÓÒËä �Ëä¹Ë¯È��¯Óº® ÏÈmÒ°Òäº°�Ò �¯ÈÓÒ�Ó©² ªãËäËÓ�ºm�
F� ��Ü���

�°�Èãº°�Ó©Ë ²È¯È}�Ë¯Ò°�Ò}Ò °ºË�ÒÓËÓÒ® $OÜ0JÜ6L °¹ãÈmÈ
����� m©¹ºãÓËÓÓ©² °mÈ¯}º® �¯ËÓÒËä ° ¹Ë¯ËäË�ÒmÈÓÒËä�
F� ��Ü���

7DNHPRWR 7� �¯ºmºãº}È �ã« °mÈ¯}Ò lj� äÈ�ÓÒËm©² °¹ãÈ�
mºm� F� ���

-2851$/ RI /,*+7 0(7$/ :(/',1* 	 &216758&7,21 �Ð¹ºÓÒ«��
����� Û 9RO� ��� ¢ � �«¹� «Ï��

2NXWR .� jÏäËÓËÓÒË °�ÈÓ�È¯�ºm ÓÈ Èã
äÒÓÒËm©Ë }ºÓ°�
�¯�}�ÒÒ m vbk� F� �Ü��

.LWD <� HW DO� iÒÓÈäÒ�Ë°}ºË ¹¯ºË}�Ò¯ºmÈÓÒË º¹º¯Ó©² }ºÓ�
°�¯�}�Ò®� F� �Ü���

.R\DPD .� HW DO� nÈ}�º¯©� º¹¯Ë�Ëã«
�ÒË ¹¯º�Óº°�	 ¯ÈÏ�
Óº¯º�Ó©² $OÜvX ¹È«Ó©² °ºË�ÒÓËÓÒ®� m©¹ºãÓËÓÓ©² �Ë¯ËÏ °Ë�
¯Ë¯«Ó�
 m°�Èm}�� F� ��Ü���

cÈÏ¯Èº�}È °¹º°ºÈ °mÈ¯}Ò �¯ËÓÒËä ° ¹Ë¯ËäË�ÒmÈÓÒËä �ã«
}º¯¹�°Ó©² Èã
äÒÓÒËm©² }ºÓ°�¯�}�Ò®� Áº¯äºmÈÓÓ©² mÏ¯©mºä�
F� ��Ü���

j°�º�ÓÒ} ¹Ò�ÈÓÒ« ° �ÒÁ¯ºm©ä �¹¯ÈmãËÓÒËä �ã« °mÈ¯}Ò
�j� ° ¹Ë¯Ë}ã
�ËÓÒËä ¹Ë¯ËäËÓÓº�º �º}È ÓÈ ¹º°�º«ÓÓ©®�
F� ��Ü���

 cÈÏ�Ëã ¹º��º�ºmãËÓ °º�¯��ÓÒ}ÈäÒ ÓÈ��Óº® ÒãÒº�Ë}Ò jwv

Òä� p� |� �È�ºÓÈ�

������� ��



35$.7,.(5 ��Ë¯äÈÓÒ«�� ����� Û ¢ �� �ÓËä� «Ï��

:LOKHOP *� cÈÏ¯��ËÓÒË }ºÓ°�¯�}�ÒÒ m°ãË�°�mÒË º�°��°�
�mÒ« }ºÓ�¯ºã« äÈ�Ë¯ÒÈãÈ� F� ���Ü����

:HVOLQJ 9� HW DO� �ãÈÏäËÓÓº�¹º¯º�}ºmÈ« °ºË�ÒÓÒ�Ëã	ÓÈ«
°mÈ¯}È Èã
äÒÓÒËm©² ãÒ°�ºm� F� ���Ü����

%HUJPDQQ 8� �ãÈÏäËÓÓÈ« �º�Ë�ÓÈ« °mÈ¯}È m °Ë¯Ò®Óºä ¹¯º�
ÒÏmº�°�mË� F� ���Ü����

9ROOUDWK .� �Ò�ÈÓºm©Ë ÒÏ�ËãÒ« Û ¹¯º�Ó©Ë� ãË�}ÒË� �°�
�º®�Òm©Ë ¹¯º�Òm }º¯¯ºÏÒÒ Ò �º°��¹Ó©Ë� F� ���Ü����

6LPOHU +� HW DO� {©°º}Ò® ¹º�ËÓ�ÒÈã ¯ËÏ}Ò �ºÓ}Òä ¹ãÈÏ�
äËÓÓ©ä ã��ºä�  � �� F� ���Ü����

.UDQ] %� ½�¯ºË}�Ò¯ºmÈÓÒË Ò }ºÓ°�¯�Ò¯ºmÈÓÒË� Û }ºÓÁË�
¯ËÓ�Ò« m �� �ÈããË ����� F� ���Ü����

vmÈ¯}È� ¯ËÏ}È Ò ¯º�°�mËÓÓ©Ë �Ë²Óºãº�ÒÒ ÓÈ m©°�Èm}Ë
½p{c|�jv� ������ F� ���Ü����

=ZDW] 5� zÈ}ÒË ÒÏäËÓËÓÒ« mÓº°Ò� m È��Ë°�È�Ò
 °mÈ¯�Ò}ºm
°�ÈãÒ Óºm©® ',1 (1 ������ °� ���Ü����

6&,(1&( DQG 7(&+12/2*< RI :(/',1* DQG -2,1,1* �{ËãÒ}º¯Ò�ÈÓÒ«��
����� Û 9RO� �� ¢ � �ÈÓ�ã� «Ï��

5DELQNLQ $� {©°º}º�Ëä¹Ë¯È��¯ÓÈ« ¹È®}È ° Ò°¹ºã	ÏºmÈÓÒËä
Èäº¯ÁÓ©² ¹¯Ò¹ºËm �1L&R&U�Ü%Ü6L Û °¹ãÈm©� º¯Èº�}È� °�¯�}�
��¯È °ºË�ÒÓËÓÒ«� °mº®°�mÈ� ºãÈ°�Ò ¹¯ÒäËÓËÓÒ«� F� ���Ü����

*KRVK c� .� HW DO� |¹¯Ë�ËãËÓÒË ²È¯È}�Ë¯Ò°�Ò} °mÈ¯Ó©²
�mºm Ò ~�{ �¯� °Ò°�Ëä ¹Ë¯mº�º }ºÓ��¯È ¯ËÈ}�º¯ºm ÓÈ �«ÎËãº®
mº�Ë ¹º� �ÈmãËÓÒËä� F� ���Ü����

2MR 2� $� HW DO� {ãÒ«ÓÒË ¯ÈÏäË¯È ÏÈÏº¯È Ò ¹È¯ÈäË�¯ºm
¹¯º�Ë°°È �ÒÁÁ�ÏÒºÓÓº® ¹È®}Ò ¹¯Ò º¯Èº�}Ë ©°�¯©ä ÏÈ�mË¯�
�ËmÈÓÒËä� F� ���Ü����

-HDQ 0��'� HW DO� {ãÒ«ÓÒË ¯ÈÏäË¯È ÏÈÏº¯È Ò ¹È¯ÈäË�¯ºm
¹¯º�Ë°°È �ÒÁÁ�ÏÒºÓÓº® m©°º}º�Ëä¹Ë¯È��¯Óº® ¹È®}Ò ¹¯Ò º�
¯Èº�}Ë ©°�¯©ä ÏÈ�mË¯�ËmÈÓÒËä� F� ���Ü����

*KRVK 3� .�� 6LQJK 8� {ãÒ«ÓÒË ¹¯Ë�mÈ¯Ò�Ëã	Óº�º Ò ¹º°�
ãË��
�Ë�º ÓÈ�¯ËmÈ �mºm ÓÈ °mÈ¯ÒmÈËäº°�	 �¯� ÒÏ äº�ÒÁÒ�Ò�
¯ºmÈÓÓº® °�ÈãÒ �&UÜO0R�9Ü1E� ¹¯Ò Ò°¹ºã	ÏºmÈÓÒÒ ¹¯º�Ë°°ºm
°mÈ¯}Ò lj� Ò �j�� F� ���Ü����

0DQVRXUL 8�� 0RQVKL $� jÏäËÓËÓÒË äÒ}¯º°�¯�}��¯© Ò
º°�È�º�Ó©² ÓÈ¹¯«ÎËÓÒ® m ÏºÓË �mºm ¯Ëã	°ºm� m©¹ºãÓËÓÓ©²
°�©}ºmº® °mÈ¯}º® º¹ãÈmãËÓÒËä� F� ���Ü����

5DYL 6� HW DO� {ãÒ«ÓÒË �Ë¯äºº¯Èº�}Ò ¹º°ãË °mÈ¯}Ò ÓÈ
¯º°� �°�Èãº°�Ó©² �¯Ë�ÒÓ °mÈ¯Ó©² �mºm ÒÏ m©°º}º¹¯º�Óº® ÓÒÏ�
}ºãË�Ò¯ºmÈÓÓº® °�ÈãÒ� ¹ºã��ËÓÓ©² ° ¹¯ÒäËÓËÓÒËä ¹¯Ò°È�º��
Óº�º äÈ�Ë¯ÒÈãÈ �¯��º�º }ãÈ°°È ¹¯º�Óº°�Ò� F� ���Ü����

'H $� HW DO� �¯º�ÓºÏÒ¯ºmÈÓÒË }È�Ë°�mÈ �mºm� m©¹ºãÓËÓÓ©²
°mÈ¯}º® lj� ÓÈ Òä¹�ã	°Óºä �º}Ë ° Ò°¹ºã	ÏºmÈÓÒËä Ò°}�°�
°�mËÓÓº® ÓË®¯ºÓÓº® °Ë�Ò� F� ���Ü����

7RPH -�� 7XVHN -� |¹Ò°ÈÓÒË ¹º�º}È ÏÈ�Ò�Ó©² �ÈÏºm �Ë¯ËÏ
ä�Ó����}Ò ¹¯Ò Ò°¹ºã	ÏºmÈÓÒÒ ¹¯º�Ë°°ºm °mÈ¯}Ò lj��lk�
Ò �j�� F� ���Ü����

'DXJKHUW\ :� /�� &DQQHOO *� 5� �º¯Ò°�º°�	 °mÈ¯Ó©² �mºm
}ºÓ�Ë®ÓË¯ºm �ã« ²¯ÈÓËÓÒ« äÈ�Ë¯ÒÈãºm� °º�Ë¯ÎÈ�Ò² ¹ã��ºÓÒ®�
F� ���Ü����

/X 6��3� HW DO� v¯ÈmÓËÓÒË Áº¯ä© �mºm� m©¹ºãÓËÓÓ©² °mÈ¯�
}º® �j� ° Ò°¹ºã	ÏºmÈÓÒËä Áã
°È ÓÈ º°ÓºmË º}°Ò�È ÎËãËÏÈ Ò
ÏÈ�Ò�Óº�º �ÈÏÈ $UÜ2

�
� F� ���Ü����

6KLU]DGL $� $� HW DO� vºË�ÒÓËÓÒË ¹ËÓÒ°�º® ÓË¯ÎÈmË
�Ë®
°�ÈãÒ� F� ���Ü����

6&+:(,66(1 XQG 6&+1(,'(1 ��Ë¯äÈÓÒ«�� ����� Û ¢ �� �ÓËä� «Ï��

cº°� äÒ¯ºmº�º ¯©Ó}È °mÈ¯º�Óº® È¹¹È¯È��¯© �ã« °�¯ºÒ�
�Ëã	°�mÈ� °� ����

(OW]H $� iÒº�Ó©® ãÈÏË¯ ° º¹�ºmºãº}Óºä �ã« °mÈ¯}Ò äË�
�Èããºm� °� ����

'HURII 5� |¯Ò�Èã	ÓÈ« °mÈ¯}È m ÒÏ�º�ºmãËÓÒÒ �Ë¹ãºº�
äËÓÓÒ}ºm� °� ���Ü����

v¯Ë�°�mÈ ãÒ�Óº® ÏÈ�Ò�© °mÈ¯�Ò}È ¹ºm©�È
� ¹¯ºÒÏmº�Ò�
�Ëã	Óº°�	� F� ���Ü����

vmÈ¯}È� ¯ËÏ}È Ò ¯º�°�mËÓÓ©Ë �Ë²Óºãº�ÒÒ ÓÈ m©°�Èm}Ë
½p{c|�jv� ������ F� ���Ü����

:HJPDQQ +�� +ROWKDXV 0� HW DO� �ãÈÏäËÓÓÈ« ¯ËÏ}È Û
ª}ºÓºäÒ�Ó©® °¹º°º �ã« ÓËãË�Ò¯ºmÈÓÓ©² Ò ÓÒÏ}ºãË�Ò¯ºmÈÓÓ©²
°�ÈãË®� F� ���Ü����

/HWVFK 6�� 0HVFKXW *� HW DO� �Ë²Óºãº�Ò« äË²ÈÓÒ�Ë°}º�º
°ºË�ÒÓËÓÒ« �ã« °äË�ÈÓÓº�º ¹¯ÒÓ�Ò¹È ÒÏ�º�ºmãËÓÒ«�  � �� sº�
m©Ë °¹º°º© °ºË�ÒÓËÓÒ«� F� ���Ü����

'XWKH\ 8�� +LFKUL +� v�¯ºËÓÒË °Ò°�Ëä© º¹Ë¯È�ÒmÓº�º }ºÓ�
�¯ºã« ¹¯º�Ë°°È °mÈ¯}Ò m °¯Ë�Ë ÏÈ�Ò�Ó©² °äË°Ë® ÓÈ º°ÓºmË

È}�°�Ò�Ë°}Ò² °Ò�ÓÈãºm Ò º�ËÓ}Ò ° ¹ºäº�	
 Èã�º¯Ò�äºm �ã«
¯È°¹ºÏÓÈmÈÓÒ« �ºãº°È� F� ���Ü����

0RUJHQVWHUQ &�� 6RQVLQR &� 0� HW DO� j°¹ºã	ÏºmÈÓÒË }ºÓ�
�Ë¹�ÒÒ äÒ}¯ºº¹º¯Óº�º ªÁÁË}�È �ã« º�ËÓ}Ò mÒ¯º¹¯º�Óº°�Ò
°mÈ¯Ó©² Èã
äÒÓÒËm©² °ºË�ÒÓËÓÒ® ÒÏ $O0J���0Q Ò $O0J60
7�� F� ���Ü����

|� °ã�Î© ÒÓÁº¯äÈ�ÒÒ ½|Ïº¯ ãÒ�Ë¯È��¯© ¹º ÓË¯ÈÏ¯��
�È
�Ëä� }ºÓ�¯ºã
�� F� ���Ü����

.LOOLQJ 5� vºË�ÒÓËÓÒË m ÒÏ�º�ºmãËÓÒÒ ¹º�mÒÎÓº�º °º°�ÈmÈ
Û ¹¯º�¯Ë°°� �Ë²Óºãº�ÒÒ� ¹¯ÒäËÓËÓÒË� F� ���Ü����

�Ë²ÓÒ�Ë°}ºË ¹¯ÒäËÓËÓÒË }ºÓ°�¯�}�ÒºÓÓ©² }ãËËm� F� ����
vmÈ¯}È Ò ¹È®}È m Èª¯º}º°äÒ�Ë°}º® �Ë²ÓÒ}Ë� F� ���Ü����
jÏ�º�ºmãËÓÒË ÓË°��Ò² }ºÓ°�¯�}�Ò® ÒÏ °�ÈãÒ Ò Èã
äÒÓÒ«�

F� ���Ü����
iÓÒ °mÈ¯}Ò� ��« }ºÓÁË¯ËÓ�Ò« m i�Ò°�¯�Ë� F� ���Ü����
�Ë²Óºãº�Ò« °ºË�ÒÓËÓÒ« m ¯Ëã	°ºmºä Ò �¯�Ïºmºä �¯ÈÓ°¹º¯�Ë�

°� ���Ü����

6&+:(,66 	 35h)7(&+1,. �km°�¯Ò«�� ����� Û ¢ � �ÓËä� «Ï��

:RKOJHQDQQW 0� |�ÓÈ äÒÓ��È ÓÈ ÒÏ�º�ºmãËÓÒË ¯Èä© �}ÈÁÈ
}ºä¹ãË}�Óº�º ¯È°¹¯Ë�ËãÒ�Ëã	Óº�º �°�¯º®°�mÈ� °� ���Ü����

*UDKQ %�� 6WDGOHU )� sË°��ÒË }ºÓ°�¯�}�ÒÒ ÒÏ �Ó��©²
�¯� Û �Ë²Óºãº�Ò�Ë°}ºË ¯Ë�ËÓÒË ° Ò°¹ºã	ÏºmÈÓÒËä �Ò}Ò� ¯È°�
}¯º« Ò °mÈ¯}Ò� F� ���Ü����

9$5,/1$ 7(+1,.$ �vãºmËÓÒ«�� ����� Û /HW� ��� ¢ � �°ãºm� «Ï��

5LKDU *� sË¹¯ºmÈ¯ °mÈ¯Ó©² °ºË�ÒÓËÓÒ® Û ²È¯È}�Ë¯Ò°�Ò}È
�ã	�¯ÈÏm�}ºm©² ¹º}ÈÏÈÓÒ®� °� ��Ü���

0DUNHOM )� lÈ�ËäÈ�Ò�Ë°}ºË äº�ËãÒ¯ºmÈÓÒË �Ë¯äÒ�Ë°}Ò² Ò
°�¯�}��¯Ó©² ¹¯º�Ë°°ºm ¹¯Ò °mÈ¯}Ë �j� ÁË¯¯Ò�Óº® ÓË¯ÎÈmË�

�Ë® °�ÈãÒ� F� ��Ü����

:(/',1* DQG &877,1* ��Ë¯äÈÓÒ«��
����� Û ¢ � �ÈÓ�ã� «Ï��

vmÈ¯}È ° �Ò°�ÈÓ�ÒºÓÓ©ä �¹¯ÈmãËÓÒËä º�ÒÓ}ºmÈÓÓ©² °�È�
ãË® ° ¹ºäº�	
 &2

�
ãÈÏË¯È� F� ���Ü����

lËÎ��ÓÈ¯º�ÓÈ« }ºÓÁË¯ËÓ�Ò« ���� �º�È ¹º �Ë¯äÒ�Ë°}ºä�
ÓÈ¹©ãËÓÒ
 m �� |°È}È� Ð¹ºÓÒ«� F� ���Ü����

:LHODJH %�� +RIPDQQ 8� HW DO� zº¯¯ºÏÒºÓÓÈ« °�º®}º°�	
°ºË�ÒÓËÓÒ® }Ë¯ÈäÒ}È�°�Èã	� ¹È«Ó©² È}�ÒmÓ©äÒ ¹¯Ò¹º«äÒ�
F� ���Ü����

=LQNH 0�� 6FKURGHU -� {ãÒ«ÓÒË ¯ÈÏÓ©² mÒ�ºm ¹ºmË¯²Óº°�
�Óº® º¯Èº�}Ò m©°º}ºãË�Ò¯ºmÈÓÓ©² °¹ãº�Ó©² ªãË}�¯º�Ó©²
¹¯ºmºãº} ¹¯Ò °mÈ¯}Ë lj�� F� ���Ü����

�� �������



+HXEHUJHU $�� ,]TXLHUGR 3� HW DO� i��ºmºË ÓÈ¹©ãËÓÒË °�mºËÓ�
Óº® ¹¯ºmºãº}º® Û ÓºmÈ« �Ë²Óºãº�Ò« ÓÈÓË°ËÓÒ« ¹º}¯©�Ò® ÓÈ
mÓ��¯ËÓÓÒË º�mË¯°�Ò« �ÒãÒÓ�¯ºm ËÏ Á��Ë¯ºm}Ò� F� ���Ü����

&DUWHU *� -� |�ËÓ}È mºÏ�Ë®°�mÒ« °mÈ¯º�Ó©² �©äºm Ò �¯Ë�
ºmÈÓÒ« } Ò² }ºÓ�¯ºã
 m ¹¯º�Ë°°Ë ���ºmº® °mÈ¯}Ò °�ÈãÒ�
F� ���Ü����

:(/',1* ,17(51$7,21$/ �{ËãÒ}º¯Ò�ÈÓÒ«�� ����� Û 9RO� ��� ¢ � �ÈÓ�ã� «Ï��

6ODQLD -�nË¯¯Ò� m °mÈ¯Ó©² �mÈ²� m©¹ºãÓËÓÓ©² ° ¹ºäº�	

¹¯ºmºãº} ����� Û ¹Ë¯Ë²º� m �ÒÈ¹ÈÏºÓË �Ëä¹Ë¯È��¯
���…��� Åv� °� ��Ü��

.DWR .� HW DO� lË²ÈÓÒ�Ë°}ÒË °mº®°�mÈ Èã
äÒÓÒËm©² °¹ãÈ�
mºm ���� ¹º°ãË °mÈ¯}Ò �¯ËÓÒËä ° ¹Ë¯ËäË�ÒmÈÓÒËä� F� ��Ü����

0RFKL]XNL 0� HW DO� kÓÈãÒ�Ò�Ë°}ºË Ò°°ãË�ºmÈÓÒË mãÒ«ÓÒ«
ÓÈ¹ãÈm}Ò ÓÈ äÒ}¯º°�¯�}��¯� Ò �mË¯�º°�	 °ºË�ÒÓËÓÒ« Èã}Ò °
}ºãºÓÓº® m °�Èã	Ó©² }È¯}È°Ó©² }ºÓ°�¯�}�Ò«²� F� ���Ü����

6X]XNLQ 1� HW DO� cËäºÓ� �°�Èãº°�Ó©² �¯Ë�ÒÓ� º¯ÈÏºmÈm�
�Ò²°« m °mÈ¯Ó©² �mÈ² mº}¯�� }º¯º�È�©² °Ë�ËÓÒ® ° Ò°¹ºã	�
ÏºmÈÓÒËä °mÈ¯º�Ó©² äÈ�Ë¯ÒÈãºm ° ÓÒÏ}º® �Ëä¹Ë¯È��¯º® ¹¯Ëm�
¯È�ËÓÒ«� F� ���Ü����

=\D]HY 9� /� HW DO� {ãÒ«ÓÒË �°ãºmÒ® ÓÈÓË°ËÓÒ« m©°º}º¹�
¯º�Ó©² ¹º}¯©�Ò® $O&º

�����
&U2

�����
<

�����
ÓÈ °�¯�}��¯� Ò °mº®°�mÈ

äË�ÈããÒ�Ë°}º® º°Óºm© =K6���� F� ���Ü����
6DJLURY .� 1� HW DO� wÁÁË}�ÒmÓ©® ¹¯º�Ë°° Èm�ºäÈ�Ò�Ë°}º®

ÓÈ¹ãÈm}Ò ¹º� Áã
°ºä� F� ���Ü����
3DYO\XN 6� .� HW DO� �Ë²Óºãº�Ò« °mÈ¯}Ò ¹¯Ë°°�Áº¯ä Ò

��Èä¹ºm �ã« º¯Èº�}Ò ÎÒ�}º�º Ò �º¯«�Ë�º äË�ÈããÈ� F� ���Ü����

.XOLNRY 9� 3� HW DO� zºÓ�¯ºã	 ¹È¯ÈäË�¯ºm �Ë¯äÒ�Ë°}º�º
�Ò}ãÈ °mÈ¯}Ò m©°º}º¹¯º�Óº® °�ÈãÒ ��t�ln ÓÈ º°ÓºmË äÈ��
ÓÒ�Ó©² ²È¯È}�Ë¯Ò°�Ò} ÏºÓ äË�ÈããÈ �mÈ� F� ���Ü����

.XOLNRY 9� 3�� %RORWRY 6� 9� lÈ�ÓÒ�Óº��Ë¯äÒ�Ë°}Ò® äË�º�
}ºÓ�¯ºã« }È�Ë°�mÈ °ºË�ÒÓËÓÒ®� m©¹ºãÓËÓÓ©² }ºÓ�È}�Óº® �º�
�Ë�Óº® °mÈ¯}º®� F� ���Ü����

%HUH]LHQNR 9� 3�� )XUPDQRY 6� 0� �äËÓ	�ËÓÒË �ã�ÒÓ©
mä«�ÒÓ© º� ªãË}�¯º�ºm ¹¯Ò }ºÓ�È}�Óº® �º�Ë�Óº® °mÈ¯}Ë�
F� ���Ü����

%XVKPD 9� 2� sÈ�¯Ëm ãËÓ�º�Óº�º ªãË}�¯º�È �º}ºä m ¹¯º�
�Ë°°Ë ���ºmº® °mÈ¯}Ò ÓË¹º�mÒÎÓ©ä ¯È°²º��Ëä©ä ªãË}�¯º�ºä�
F� ���Ü����

3RSNRY $� 0� cÈ°�Ë� ¯ËÎÒäºm ���ºmº® }ºÓ�È}�Óº® °mÈ¯}Ò
°ºË�ÒÓËÓÒ® ÓÈ º°ÓºmË �ËºäË�¯Ò�Ë°}Ò² ¹È¯ÈäË�¯ºm °mÈ¯Ó©² °º�
Ë�ÒÓËÓÒ®� F� ���Ü����

0HWOLWVNLL 9� $� vmÈ¯}È ����ÓÈ ¹¯Ò mº°°�ÈÓºmãËÓÒÒ Ò ÒÏ�
�º�ºmãËÓÒÒ °mÈ¯ÓºãÒ�©² °Ë�ËÓÒ® Ò }ºÓ°�¯�}�Ò®� F� ���Ü����

.XVNRY <X� .� |°ºËÓÓº°�Ò ªãË}�¯º�ãÈ}ºmº® ÓÈ¹ãÈm}Ò
�¯ÈÓ�ãÒ¯ºmÈÓÓ©ä ¹¯Ò°È�º�Ó©ä äË�Èããºä m �º}º¹º�mº�«�Ëä
}¯Ò°�ÈããÒÏÈ�º¯Ë� F� ���Ü����

:(/',1* ,17(51$7,21$/ �{ËãÒ}º¯Ò�ÈÓÒ«�� ����� Û 9RO� ��� ¢ � �ÈÓ�ã� «Ï��

0RFKL]XNL 0�� 7R\RGD 0� {ãÒ«ÓÒË °mÈ¯}Ò ° äÓº�º�Ò}ãº�
m©ä ÓÈ�¯Ëmºä ÓÈ ²È¯È}�Ë¯Ò°�Ò}Ò °mÈ¯Óº�º °ºË�ÒÓËÓÒ« Èã}Ò
° }ºãºÓÓº® m °�Èã	Ó©² }È¯}È°Ó©² }ºÓ°�¯�}�Ò«²� F� ���Ü����

+DVHJDZD 0� HW DO� �ºm©�ËÓÒË �°�Èãº°�Óº® ¹¯º�Óº°�Ò
°mÈ¯Ó©² °ºË�ÒÓËÓÒ® 60���$ ¹��Ëä �º¯«�Ë® ¹¯º}ºm}Ò �¯ÈÓ��
ãÒ¯ºmÈÓÓ©ä äË�Èããºä m©°º}º® �mË¯�º°�Ò�m©°º}º® ��Ëã	Óº®
äÈ°°©� F� ���Ü����

.LP <� &� HW DO� lË²ÈÓÒ�Ë°}ÒË °mº®°�mÈ }È�ÈÓº® °�ÈãÒ
�m��Èm¯ºmº�º ¹¯ºÁÒã«� °ºË�ÒÓ«Ëäº® ° ¹ºäº�	
 �°�ÈÓºm}Ò �ã«
°mÈ¯}Ò º¹ãÈmãËÓÒËä Óºmº® ¯ÈÏ¯Èº�}Ò� F� ���Ü����

&UX] $� HW DO� |¹¯Ë�ËãËÓÒË ²È¯È}�Ë¯Ò°�Ò} äÈ¯�ÈÓ�Ëmº®
¯��© �ã« ËË ¹¯ÒäËÓËÓÒ« ¹¯Ò °ÒÓ�ËÏË Áã
°ºm �ã« ���ºmº®
°mÈ¯}Ò ¹º� Áã
°ºä� F� ���Ü����

)RUWDLQ -� 0�� %RQQHIRLV %� {ãÒ«ÓÒË °º�Ë�ÈÓÒ« ¹¯ºmºãº�
}È��ÈÏ ¹¯Ò ���ºmº® °mÈ¯}Ë lj� äË�Èããºm ÓÈ ÓÒ}ËãËmº® º°ÓºmË�
F� ���Ü����

%RQQHIRLV %� HW DO� vmÈ¯}È k��j� m©°º}ºÈÏº�Ò°�©² ãË�Ò�
¯ºmÈÓÓ©² ÓË¯ÎÈmË
�Ò² °�ÈãË® Û m©°º}ºªÁÁË}�ÒmÓ©® °mÈ�
¯º�Ó©® ¹¯º�Ë°° ° �º�}Ò Ï¯ËÓÒ« äË�Èãã�¯�ÒÒ� F� ���Ü����

%HOHQ�NLL '� 0� HW DO� jÏäËÓËÓÒ« äË²ÈÓÒ�Ë°}Ò² °mº®°�m
°�©}ºm©² °mÈ¯Ó©² °ºË�ÒÓËÓÒ® m ¹¯º�Ë°°Ë Èm�ºäÈ�Ò�Ë°}º® º¯�
Ò�Èã	Óº® °mÈ¯}Ò� F� ���Ü����

3RORVNRY 6� ,� HW DO� vÓÒÎËÓÒË mË¯º«�Óº°�Ò º¯ÈÏºmÈÓÒ«
mÓË�ÓÒ² �ËÁË}�ºm °mÈ¯Ó©² °ºË�ÒÓËÓÒ® m ¹¯º�Ë°°Ë Èm�ºäÈ�Ò�
�Ë°}º® º¯Ò�Èã	Óº® °mÈ¯}Ò� F� ���Ü����

.X]�PLQ 9� ,� HW DO� z¯Ò�Ò�Ë°}ÒË �°ãºmÒ« º¯ÈÏºmÈÓÒ« ¯ÈÏ�
¯��ËÓÒ« °mÈ¯Ó©² °ºË�ÒÓËÓÒ® ¹¯Ò °mÈ¯}Ë mÏ¯©mºä� F� ���Ü����

'HNKRQRYD 6� =� HW DO� nº¯äÒ¯ºmÈÓÒË Òäº�Èã	Óº® °�¯�}�
��¯© ¹°Ëm�º°¹ãÈmÈ &XÜ&U ° ¹ºäº�	
 ªãË}�¯ºÓÓº�ã��Ëmº® ÓÈ¹�
ãÈm}Ò� F� ���Ü����

6RURNLQ /� ,� wãË}�¯º�© ° ¹ãÈ°�Ò}ºm©ä ¹º}¯©�ÒËä �ã«
°mÈ¯}Ò ÓÒÏ}º��ãË¯º�Ò°�©² °�ÈãË®� F� ���Ü����

9RONRY 6� 6� �Ë²Óºãº�Ò« �ã	�¯ÈÏm�}ºmº® °mÈ¯}Ò äÓº�ºª�
ãËäËÓ�Ó©² }ºä¹ºÓËÓ�ºm� ÒÏ�º�ºmãËÓÓ©² ÒÏ ÎË°�}º�º ¹ãÈ°�Ò}È�
F� ���Ü����

%HO\L 9� (� HW DO� lË�º�© ¹ºm©�ËÓÒ« ËÏº¹È°Óº°�Ò �¯��
º¹¯ºmº�ºm È�ºäÓ©² ªãË}�¯º°�ÈÓ�Ò®� F� ���Ü����

:(/',1* 7(&+12/2*< �Ð¹ºÓÒ«�� -RXUQDO RI WKH -DSDQ :HOGLQJ (QJLQHHULQJ 6RFLHW\�
����� Û 9RO� ��� ¢ � �«¹� «Ï��

7R\RGD 0� ~ÓÈ�ËÓÒË °º�¯��ÓÒ�Ë°�mÈ äËÎ�� �ÓÒmË¯°Ò�Ë�ÈäÒ
Ò ¹¯ºä©�ãËÓÓº°�	
 �ã« �Ë²Óºãº�Ò® ����Ë�º� °� ��Ü���

1LVKLNDZD 6� vmÈ¯º�Ó©Ë ¯ºº�© ÓÈ ¹��Ò º� �ÓÒmË¯°Èã	�
Óº°�Ò } º¹�ÒäÒÏÈ�ÒÒ� F� ��Ü���

6KLUDNDZD z�� +DPDGD s� vãË�«�ÒË °Ò°�Ëä© Ò °Ò°�Ëä©
�Ò°�ÈÓ�ÒºÓÓº�º �¹¯ÈmãËÓÒ« �ã« ¯ºº�ÒÏÒ¯ºmÈÓÓº�º °mÈ¯º�Óº�º
¹¯ºÒÏmº�°�mÈ� F� ��Ü���

%RLOORW -� 3� HW DO� vãËÎËÓÒË ÏÈ °�©}ºä Ò }ºÓ�¯ºã	 ¹¯Ò
ãÈÏË¯Óº® °mÈ¯}Ë� F� ��Ü���

�ºm©�ËÓÒË ªÁÁË}�ÒmÓº°�Ò Ò ¹¯ºÒÏmº�Ò�Ëã	Óº°�Ò ¹��Ëä
¹¯ÒäËÓËÓÒ« º��È
�Ò²°« °Ò°�Ëä ÓÈ °��º°�¯ºÒ�Ëã	Ó©² mË¯Á«²�
F� ��Ü���

�ºm©�ËÓÒË �º�Óº°�Ò °mÈ¯}Ò Ò }È�Ë°�mÈ °mÈ¯Óº® ¹¯º��}�ÒÒ
¹��Ëä ¹º��º�ºm}Ò Ò º��ËÓÒ« ÏÈmº�°}º�º ¹Ë¯°ºÓÈãÈ� F� ��Ü���

|��ËÓÒË º¹Ë¯È�º¯ºm m©°º}º°}º¯º°�Óº® ¹È®}Ë ° �Ëã	
 ¹º�
m©�ËÓÒ« �º�Óº°�Ò m©¹ºãÓËÓÒ« º¹Ë¯È�Ò® ¹¯Ò Ò°¹ºã	ÏºmÈÓÒÒ
ÓÒÏ}º�Ëä¹Ë¯È��¯Ó©² ¹¯Ò¹ºËm� F� ��Ü���

<DPDPRWR 6� vmÈ¯}È m äÒ¯Ë� �º¯º�}ºmÈ« ÓÈ¹ãÈm}È ãË�Ò�
¯ºmÈÓÓº�º ����ÓÈ ° �È¯ºmÒ�Ó©ä �¯ÈÁÒ�ºä� F� ���

0L\D]DZD <� HW DO� lÒ}¯º�º�Ë�ÓÈ« ¹È®}È ¹¯ºä©�ãËÓÓº
�Ò°�º�º �Ò�ÈÓÈ ° �Ò°�©ä ÓÒ}ËãËä� F� ��Ü���

0XUDNDPL .� lÒ}¯º°ºË�ÒÓËÓÒË m ªãË}�¯ºÓÒ}Ë� F� ��Ü����
$RWD 7�� )XNXPRWR +� {º°°�ÈÓºmãËÓÒË Á¯ËÏË¯Ó©² °�ÈÓ}ºm

ÓÈ¹ãÈm}º®� F� ���Ü����
2NX\DPD +�� 1DND\DPD .� {º¹¯º°© Ò º�mË�©� �¯ÒäËÓËÓÒË

ãÈÏË¯ºm �ã« äÒ}¯ºº¯Èº�}Ò �º}ºÓ�ÈÓÒË�� |°ÓºmÓ©Ë ÓÈ¹¯Èm�
ãËÓÒ« ãÈÏË¯Óº® º¯Èº�}Ò Ò °ºm¯ËäËÓÓºË ºº¯��ºmÈÓÒË 4	$�
F� ���Ü����

,QRXH 7�� ,QRXH <� {mË�ËÓÒË m �Ëº¯Ò
 º¯ÈÏºmÈÓÒ« °mÈ�
¯º�Ó©² �¯Ë�ÒÓ �º}ºÓ�ÈÓÒË�� {©°º}º�Ëä¹Ë¯È��¯Ó©Ë �¯Ë�ÒÓ©�
F� ���Ü����

k��Ë°�È�ÒºÓÓ©Ë mº¹¯º°© �ã« °¹Ë�ÒÈãÒ°�ºm ¹º }ºÓ�¯ºã

}È�Ë°�mÈ °mÈ¯}Ò� F� ���Ü����

:(/',1* 7(&+12/2*< �Ð¹ºÓÒ«�� -RXUQDO RI WKH -DSDQ :HOGLQJ (QJLQHHULQJ 6RFLHW\�
����� Û 9RO� ��� ¢ � �«¹� «Ï��

+LUDWD <� lÒ¯ ÓÈ ÓÈÓº�¯ºmÓË� |¯Èº�}È äÒ}¯ºÓÈ�¯Ëmºä
° Ò°¹ºã	ÏºmÈÓÒËä ��ãË¯º�Ó©² ÓÈÓº�¯�º}� °� ��Ü���

6KLQRGD 7� �¯ÒäËÓËÓÒË °mÈ¯}Ò �¯ËÓÒËä ° ¹Ë¯ËäË�ÒmÈÓÒËä
�ã« äº�ÒÁÒ}È�ÒÒ ¹ºmË¯²Óº°�Ò� F� ��Ü���

.DUXEH 1� |°ºËÓÓº°�Ò Ò ¹Ë¯°¹Ë}�Òm© �Ò°}ºm©² ãÈÏË¯ºm�
F� ��Ü���

$UDNDQH +� {©«mãËÓÒË ª¯ºÏÒÒ ° ¹ºäº�	
 Ë°°mÒÓ�ºm©²
¹¯Ò¹ºËm Ò °¹º°º© ËË �°�¯ÈÓËÓÒ«� F� ��Ü���

������� ��



2NXER 0� vmº®°�mÈ °ºË�ÒÓËÓÒ® Èã
äÒÓÒËm©² °¹ãÈmºm� m©�
¹ºãÓËÓÓ©² ¯ÈÏãÒ�Ó©äÒ °¹º°ºÈäÒ °mÈ¯}Ò� F� ��Ü���

+LUDJD +� �ÈÏË¯ÓÈ« °mÈ¯}È äÈ�ÓÒËm©² °¹ãÈmºm� F� ��Ü���
.RX\DPD .� lÒ}¯º�º�Ë�ÓÈ« °mÈ¯}È �j� äË�Ò Ò äË�Ó©²

°¹ãÈmºm� vºË�ÒÓËÓÒË ËÏ ¹¯ÒäËÓËÓÒ« ¹¯Ò¹ºËm m äÒ}¯ºªãË}��
¯ºÓÒ}Ë� F� ��Ü���

7VXPXUD 0� vmÈ¯º�Ó©Ë ¯Èº�© }È} ÒÓ°�¯�äËÓ� ¹ºm©�ËÓÒ«
¹¯ºÒÏmº�Ò�Ëã	Óº°�Ò� F� ��Ü����

<DPDPRWR 6� vmÈ¯}È m äÒ¯Ë� w�v m È�äº°ÁË¯Ë mºÏ��²È
Èã
äÒÓÒËm©² °¹ãÈmºm m Èm�ºäºÒã	Óº® ¹¯ºä©�ãËÓÓº°�Ò�
F� ����

$VDKL (� w}ºãº�Ò« Ò º²¯ÈÓÈ �¯��È�  � ,� ~È�Ò�È º� ÒÏ�
ã��ËÓÒ« ���Ò� F� ���Ü����

0XUDNDPL .� lÒ}¯º°ºË�ÒÓËÓÒË m ªãË}�¯ºÓÒ}Ë�  � ,,� lÒ}�
¯º¹È®}È ° Ò°¹ºã	ÏºmÈÓÒËä ãÈÏË¯Ó©² Ò °mË�ºm©² Ò°�º�ÓÒ}ºm
ÓÈ�¯ËmÈ� F� ���Ü����

0XUDVH 7� �º°ãË°mÈ¯º�ÓÈ« º�Ò°�}È ÒÏ�ËãÒ® ÒÏ ÓË¯ÎÈmË
�
�Ë® ÓÈ¹ãÈm}º®� F� ���Ü����

+LUDRND .� vmÈ¯}È m �Ï}Ò® ÏÈÏº¯�  � ,� �Ë²Óºãº�Ò�Ë°}ÒË
¯ÈÏ¯Èº�}Ò� ÓÈ¹¯ÈmãËÓÓ©Ë ÓÈ °�ÎËÓÒË ¯ÈÏ�Ëã}Ò� F� ���Ü����

:(/',1* 7(&+12/2*< �Ð¹ºÓÒ«�� -RXUQDO RI WKH -DSDQ :HOGLQJ (QJLQHHULQJ 6RFLHW\�
����� Û 9RO� ��� ¢ � �«¹� «Ï��

8VKLR 0�� 1RPXUD +� ljv Ò °mÈ¯}È m Ð¹ºÓÒÒ� F� ��Ü���
,VKLEDVKL +�� 0L\D]DNL <� cÈ°}¯ºËÓÓ©Ë ÏÈ�º�ºm}Ò� Ò² °mÈ¯�

}È Ò ¹¯ÒäËÓËÓÒË� F� ��Ü���
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lËÎ��ÓÈ¯º�ÓÈ« °mÈ¯º�ÓÈ« m©°�Èm}È ���� m Ð¹ºÓÒÒ�
F� ���Ü����

<DPDGD +� w}ºãº�Ò« Ò º²¯ÈÓÈ �¯��È�  � �� cË°¹Ò¯È�º¯Ó©Ë
°¯Ë�°�mÈ ÏÈ�Ò�©� F� ���Ü����

.RJD 6�� 6HWD <� v¹º°º© �º�Ë�Óº® °mÈ¯}Ò �¯ËÓÒËä Ò
}ºÓ°�¯�}�Ò« °mÈ¯º�Ó©² °Ò°�Ëä� F� ���Ü����

,JXFKL 0� zºÓ�¯ºã	 Ò °ãËÎËÓÒË m ¹¯º�Ë°°Ë °mÈ¯}Ò�  � ��
lºÓÒ�º¯ÒÓ� Ò ���ºm©Ë °ËÓ°º¯©� F� ���Ü����

+LUDRND .� vmÈ¯}È m �Ï}Ò® ÏÈÏº¯�  � �� cÈÏ¯Èº�}È Óºm©²
°¹º°ººm °mÈ¯}Ò m �Ï}�
 ¯ÈÏ�Ëã}�� F� ���Ü����

=$9$5,9$1-( �tº¯mÈ�Ò«�� ����� Û 9RO� ��� ¢ ��� �²º¯mÈ�� «Ï��

5RZH 0� '�� 0DQQLQJ 3� (� vmÈ¯}È °¹ãÈmºm ÓÈ ÓÒ}ËãËmº®
º°ÓºmË� °� ��Ü���

0DUNXFLF '� HW DO� �¯ËºmÈÓÒ« } È}}¯Ë�Ò�È�ÒÒ º¯�ÈÓÒÏÈ�
�Ò®� ÏÈÓÒäÈ
�Ò²°« ¹º�mº�Ó©äÒ ÓË¯ÈÏ¯��È
�ÒäÒ Ò°¹©�ÈÓÒ�
«äÒ� F� ��Ü���

=$9$5,9$1-( �tº¯mÈ�Ò«�� ����� Û 9RG� ��� ¢ ��� �²º¯mÈ�� «Ï��

.ULQLF 1� HW DO� �¯º�Ë°°© °mÈ¯}Ò m °ºm¯ËäËÓÓºä °��º°��
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