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ª�È¹È² ¹¯ºË}�Ò¯ºmÈÓÒ«� F� ��Ü���

<RQH]DZD 6� |°ÓºmÓ©Ë ÓÈ¹¯ÈmãËÓÒ« ¯ÈÏmÒ�Ò« Ò ¹¯ÒäË¯© ¹¯ÒäËÓËÓÒ« Óºm©² }ºä¹	
�Ë¯Ó©² ¹¯º��

¯Èää Èm�ºäÈ�ÒÏÈ�ÒÒ �ÒÓ�Ë�¯È�ÒÒ� Ò º¹�ÒäÒÏÈ�ÒÒ ½6,*+7�� F� ��Ü���

2MLUR <� HW DO� |¹�ÒäÈã	Ó©® äË�º� ¹¯ºË}�Ò¯ºmÈÓÒ« ãº¹È�º} }ºä¹¯Ë°°º¯È� ��Ò�©mÈ
�Ò® ¯ÈÏ¯º°

�ËmÒÈ�ÒÒ �È°�º�©� F� ��Ü���

0L\DVDND )� �Ë}�ÒÒ ¹º �Ëº¯ÒÒ ���ºm©² «mãËÓÒ®� |°Óºm© äº�ËãÒ¯ºmÈÓÒ« °mÈ¯º�Ó©² ¹¯º�Ë°°ºm�

F� ��Ü���

0DWVXGD +�� 2QR 0� �Ë}�ÒÒ �ã« ¹¯È}�Ò}�
�Ò²°« ÒÓÎËÓË¯ºm� vºm¯ËäËÓÓºË °º°�º«ÓÒË Ò ¹¯ºãËä©

�Ë²Óºãº�Ò® °mÈ¯}Ò ãÒ°�ºmº® °�ÈãÒ ° º¯Èº�ÈÓÓº® ¹ºmË¯²Óº°�	
� F� ��Ü���

35=(*/$' 63$:$/1,&7:$ ��ºã	�È�� ����� Û ¢ �Ü� �¹ºã� «Ï��

3LODUF]\N -�� %DQDVLN 0� HW DO� �ÈÏË¯Ó©Ë �Ë²Óºãº�ÒÒ m Èm�ºäºÒã	Óº® ¹¯ºä©�ãËÓÓº°�Ò� F� ��Ü���

:RMFLFNL 6�� 6LHODQNR :� HW DO� �Ë²Óºãº�Ò« ªãË}�¯ºÓÓº�ã��Ëmº® °mÈ¯}Ò m Èm�ºäºÒã	Óº® ¹¯ºä©��

ãËÓÓº°�Ò� F� ��Ü���

.OLPSËO $�� /LVLHFNL $� HW DO��ÈÏË¯ÓÈ« °mÈ¯}È °�©}ºm©² °ºË�ÒÓËÓÒ® �ºÓ}Ò² º�ÒÓ}ºmÈÓÓ©² °�Èã	Ó©²

ãÒ°�ºm� F� ��Ü���

)DHUEHU 0� cºã	 �ÈÏÈ m ¹¯º�Ë°°Ë ãÈÏË¯Óº® °mÈ¯}Ò� F� ��Ü���

3DSNDOD +�� 3LHWUDV $� HW DO� �º�Ë�ÓÈ« °mÈ¯}È º�ÒÓ}ºmÈÓÓ©² ãÒ°�ºm� F� ��Ü���

6HQNDUD -�� =KDQJ +� lË²ÈÓÒÏä m©¹ãË°}È ÎÒ�}º�º äË�ÈããÈ mº m¯Ëä« �º�Ë�Óº® °mÈ¯}Ò� F� ��Ü���

0LNQR =�� .R]DF]\QVNL -� HW DO� zºÓ�¯ºã	 }È�Ë°�mÈ °ºË�ÒÓËÓÒ®� m©¹ºãÓËÓÓ©² °mÈ¯}º® �ÈmãËÓÒËä

° Ò°¹ºã	ÏºmÈÓÒËä °Ò°�Ëä ° Ò°}�°°�mËÓÓ©ä ÒÓ�ËããË}�ºä ÓÈ º°ÓºmË ÓË®¯ºÓÓ©² °Ë�Ë®� F� ��Ü���

0LUVNL =�� 3LZRZDUF]\N 7� v}ãËÒmÈÓÒË ¹¯Ò ¹¯ºÒÏmº�°�mË Èm�ºäºÒãË®� F� ��Ü���

.UDZF]\N 5�� 3OHZQLDN -� HW DO� lË²ÈÓÒÏÒ¯ºmÈÓÓÈ« ãÒÓÒ« ÒÓ��}�ÒºÓÓº�º ÓÈ�¯ËmÈ �Ò}Ò² mÈãÒ}ºm

�ã« Èm�ºäºÒã	Óº�º �¯ÈÓ°¹º¯�È� F� ��Ü���

0LUVNL =�� *UDQDW .� �È®}È Èm�ºäºÒã	Ó©² äË�ÈããÒ�Ë°}Ò² }È�ÈãÒÏÈ�º¯ºm� F� ��Ü���

$PEUR]LDN $�� .LVLHO $� HW DO� �¯ÒäËÓËÓÒË �ã	�¯ÈÏm�}ºm©² Ò°°ãË�ºmÈÓÒ® ¹¯Ò º�ËÓ}Ë �º�Ë�Óº®

°mÈ¯}Ò �ºÓ}º°�ËÓÓ©² ªãËäËÓ�È²� F� ��Ü���

7DQL -� |Ïº¯ °¹º°ººm m©°º}º¹¯ºÒÏmº�Ò�Ëã	Óº® °mÈ¯}Ò lj�� F� ��Ü���

&HJLHOVNL 3�� .RODVD $� HW DO� vÒ°�ËäÈ �¹¯Èmã«
�Ò² ÒÓ�Ë¯ÁË®°ºm Ò }ºÓ�¯ºã« Èm�ºäÈ�ÒÏÒ¯ºmÈÓÓº®

°mÈ¯}Ò� F� ��Ü���

������ ��



.R]DN 7�� 2OHMQLN .� �¯ÒäËÓËÓÒË °�ÈÓ�È¯�Óº�º ���ºmº�º ¹Ò�È�Ëã« ¹¯Ò ¯ºº�ÒÏÒ¯ºmÈÓÓº® °mÈ¯}Ë�

F� ��Ü���

.XGOD .� kã�º¯Ò�ä m©º¯È ¹È¯ÈäË�¯ºm Òä¹�ã	°Óº® °mÈ¯}Ò m ÏÈ�Ò�Ó©² �ÈÏÈ²� F� ��Ü���

/XNRPVNL $� |º¯��ºmÈÓÒË �ã« ¹¯º�Ë°°ºm °mÈ¯}Ò m Èm�ºäºÒã	Óº® ¹¯ºä©�ãËÓÓº°�Ò� F� ��Ü���

5DXVFKHQEDFK'�� 1RZDN0� HW DO�sºmÈ« }ºÓ�Ë¹�Ò« ÏÈÎÒäºm ¹¯Ò ¹¯ºÒÏmº�°�mË }�Ïºmºm Èm�ºäÈ�ÒÓ�

F� ���Ü����

1RZDFNL -�vmÈ¯ÒmÈËäº°�	 äÈ¯�ËÓ°Ò�Óº°�È¯Ë
�Ë® °�ÈãÒ ¹¯ÒäËÓÒ�Ëã	Óº } }ºÓ°�¯�}�ÒÒ Ò �Ë²Óºãº�ÒÒ

ÒÏ�º�ºmãËÓÒ« ãº¹È°�Óº�º }ºãË°È �ËÓ�¯ºËÎÓº�º }ºä¹¯Ë°°º¯È� F� ���Ü����

.DOLWD :�� +RIIPDQ -� vmº®°�mÈ °ºË�ÒÓËÓÒ® ÒÏ °¹ãÈmºm äÈ�ÓÒ«� °mÈ¯ÒmÈËä©² &2��ãÈÏË¯ºä�

F� ���Ü����

0DWXVLDN -� �Ë²Óºãº�Ò�Ë°}ÒË È°¹Ë}�© °º}¯È�ËÓÒ« }ºãÒ�Ë°�mÈ ÏÈ�¯«ÏÓËÓÒ®� m©�ËãËÓÒ« mº m¯Ëä«

°mÈ¯}Ò ¹ãÈm«�Òä°« ªãË}�¯º�ºä m ÏÈ�Ò�Ó©² �ÈÏÈ²� F� ���Ü����

'REDM (�� 'REDM�7XPLGDMHZLF] %� vmÈ¯º�ÓºË ºº¯��ºmÈÓÒË m �È¯äºÓÒÏÒ¯�
�Ò² °�ÈÓ�È¯�È²�

F� ���Ü����

35=(*/$' 63$:$/1,&7:$ ��ºã	�È�� ����� Û ¢ �Ü� �¹ºã� «Ï��

6]XOF �� j°�º¯Ò�Ë°}Ò® ºÏº¯ ¹º ¹È®}Ë� F� ��Ü���

0LUVNL =�� *UDQDW .� {©°º}º�Ëä¹Ë¯È��¯ÓÈ« ¹È®}È °�Èã	Ó©² º�º¹Ò�Ëã	Ó©² ¯È�ÒÈ�º¯ºm �ã« mÈÓÓ©²

}ºäÓÈ�� F� ��Ü���

0LUVNL =�� *UDQDW z� �ºm©�ËÓÒË }È�Ë°�mÈ ¹È«Ó©² °ºË�ÒÓËÓÒ® ÒÓ°�¯�äËÓ�ºm ÓÈ º°ÓºmË °¹Ë�ËÓÓº�º

��ãË¯º�È� F� ��Ü���

/HRQF]\N l� {©°º}º�Ëä¹Ë¯È��¯ÓÈ« ¹È®}È ÒÓ°�¯�äËÓ�ºm ÓÈ º°ÓºmË °¹Ë�ËÓÓº�º ��ãË¯º�È ÓÈ ¹¯ÒäË¯Ë

°ºË�ÒÓËÓÒ« °º °�Èã	
� F� ��Ü���

3OHZQLDN -�� .UDZF]\N 5�� /XWR 0� �¯ÒäËÓËÓÒË ÒÓ��}�ÒºÓÓº�º ÓÈ�¯ËmÈ m ¹¯º�Ë°°È² m©°º}º�Ëä¹Ë�

¯È��¯Óº® ¹È®}Ò� F� ��Ü���

3DVNRY ,�� 6RNLQ 6� |¹©� m ºãÈ°�Ò ¯ÈÏ¯Èº�}Ò� ¹¯ºÒÏmº�°�mÈ Ò Ò°¹ºã	ÏºmÈÓÒ« ¹¯Ò¹º« ÓÈ º°ÓºmË

äË�Ò� F� ��Ü���

:LHODJH %�� 0XFNOLFK 6�� +R\HU ,� v�Èã	Ó©Ë ¹È«Ó©Ë °ºË�ÒÓËÓÒ« �����ÓÈ� ° ¯ºÓÏº® m �Ë¯m«�Ó©²

�Ë°�Ë¯Ó«²� F� ��Ü���

%RUHWLXV 0� {È}��äÓÈ« ¹È®}È Û °º°�º«ÓÒË �Ë²Óºãº�ÒÒ Ò ËË ¯ÈÏmÒ�ÒË� F� ��Ü���

5HLQNHQVPHLHU ,� {ÓË�¯ËÓÒË �Ë²ÓÒ}Ò mÈ}��äÓº® ¹È®}Ò Ò �Ë¯äºº¯Èº�}Ò Û ¹¯º�¯Ë°°ÒmÓ©® äË�º�

°ºË�ÒÓËÓÒ« äË�ÈããÒ�Ë°}Ò² ªãËäËÓ�ºm� F� ��Ü���

%DUDQRZVNL -�� %DEXO 7�� HW DO� {ãÒ«ÓÒË �Ë²Óºãº�Ò�Ë°}Ò² ÁÈ}�º¯ºm ÓÈ ¹È®}� °�ÈãÒ ���� ¹¯Ò¹ºËä

$J&X��1L�� F� ��Ü���

%DUDQRZVNL -� {©°º}º�Ëä¹Ë¯È��¯ÓÈ« ¹È®}È }ºä¹ºÓËÓ�ºm m ÈmÒÈ�ÒºÓÓº® ¹¯ºä©�ãËÓÓº°�Ò� F� ��Ü���

:LQLRZVNL $� {©°º}º�Ëä¹Ë¯È��¯ÓÈ« ¹È®}È m mÈ}��äË Û mºÏäºÎÓº°�Ò Ò ¹¯ÒäË¯©� F� ��Ü���

%DUWQLN =�� 'HUOXNLHZLF]:��È®}º°mÈ¯}È �ÈmãËÓÒËä äË�Ó©² ãÒ°�ºm ° Ò°¹ºã	ÏºmÈÓÒËä �º¹ºãÓÒ�Ëã	�

Óº�º °º¹¯º�ÒmãËÓÒ«� F� ��Ü���

*UXV]F]\N $� �ºmË¯²Óº°�Ó©Ë °mº®°�mÈ ÎÒ�}Ò² °¹ãÈmºm �Ò¹È 1LÜ%� F� ��Ü���

%HUJPDQQ -�� :LOGHQ -� �Ë²Óºãº�Ò�Ë°}ÒË È°¹Ë}�© ÓÒÏ}º�Ëä¹Ë¯È��¯Óº® �ÒÁÁ�ÏÒºÓÓº® ¹È®}Ò º�Óº�

¯º�Ó©² Ò ¯ÈÏÓº¯º�Ó©² °ºË�ÒÓËÓÒ®� F� ��Ü���

:LOGHQ -�� %HUJPDQQ -� vºË�ÒÓËÓÒË º�ÒÓ}ºmÈÓÓº® °�ÈãÒ Û °ºm¯ËäËÓÓºË °º°�º«ÓÒË Ò ¹Ë¯°¹Ë}�Òm©�

F� ��Ü���

.OLPSHO $�� &]XSU\QVNL $�� *RUND -� km�º�ËÓÓÈ« ¹È®}È �ºÓ}Ò² º�ÒÓ}ºmÈÓÓ©² ãÒ°�ºm ° ¹ºäº�	


°¹º°ºÈ lj�� F� ��Ü���

$PEUR]LDN $�� /DQJH $� j°°ãË�ºmÈÓÒË äÒ}¯º°�¯�}��¯ °ºË�ÒÓËÓÒ« $OÜ&X� ¹È«Ó©² °¹ãÈmºä

$O&X��$J��� F� ��Ü���

3DQWHOHMHQNR )� �Ë¯°¹Ë}�ÒmÓ©Ë m°¹ºäº�È�Ëã	Ó©Ë ªm�Ë}�Ò�Ë°}ÒË äÈ�Ë¯ÒÈã© ¹¯Ò ¯ËÈ}�ÒºÓÓº® ¹È®}Ë�

F� ��Ü���

:LHODJH %�� 7URPPHU )� HW DO� �¯ÒäËÓËÓÒË ¹¯Ò¹º« ÓÈ º°ÓºmË $O Ò =Q ¹¯Ò m©°º}º�Ëä¹Ë¯È��¯Óº®

¹È®}Ë ° �ºÈmãËÓÒËä Áã
°È m ¹Ë�È² ° ÏÈ�Ò�Óº® È�äº°ÁË¯º®� F� ��Ü���

:ORGDUVNL =� j°°ãË�ºmÈÓÒË °mº®°�m Áã
°ºm �ã« ¹È®}Ò Èã
äÒÓÒ« Ò Ë�º °¹ãÈmºm� F� ��Ü����

$PEUR]LDN $�� )HOED -�� .LVLHO 5� rË°°mÒÓ�ºm©Ë ¹¯Ò¹ºÒ �ã« ªãË}�¯ºÓÒ}Ò� F� ���Ü����

6HQNDUD -� wÓË¯�Ë�Ò�Ë°}ºË °º°�º«ÓÒË ¹ºmË¯²Óº°�Ò äË�ÈããÈ ¹¯Ò °äÈ�ÒmÈËäº°�Ò ÎÒ�}Òä ¹¯Ò¹ºËä�

F� ���Ü����

1RZDFNL -� v�¯�}��¯È Ò °mº®°�mÈ °ºË�ÒÓËÓÒ® ÒÏ ÓË¯ÎÈmË
�Ò² äÈ¯�ËÓ°Ò�Óº°�È¯Ë
�Ò² °�ÈãË®�

¹È«Ó©² m mÈ}��äË ¹¯Ò¹ºËä $XÜ1L� F� ���Ü����

.X]LR 7� vË¯�ÒÁÒ�Ò¯ºmÈÓÓÈ« �Ë²Óºãº�Ò« Ò }ºä¹Ë�ËÓ�Ó©® ¹Ë¯°ºÓÈã Û º°ÓºmÈ ºË°¹Ë�ËÓÒ« }È�

�Ë°�mÈ ¹È«Ó©² ÒÏ�ËãÒ®� F� ���Ü����

6R]DQVNL /� �ã	�¯ÈÏm�}ºmº® }ºÓ�¯ºã	 °ºË�ÒÓËÓÒ®� ¹È«Ó©² ¹¯Ò m©°º}º® �Ëä¹Ë¯È��¯Ë� F� ���Ü����

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

6LPOHU +� .ULQN 9�� /DXULVFK )� cÈ°�Ò¯ËÓÒË ºãÈ°�Ò ¹¯ÒäËÓËÓÒ« ¯ËÏ}Ò �ºÓ}Òä ¹ãÈÏäËÓÓ©ä ¹��}ºä�

F� ���Ü����

{©°�Èm}È ½(XUR%/(&+ ����� �p{c|�jv�� Û �Ë¯Ë�È�È �Ë²Óºãº�Ò® m ¹Ë¯Ë¯ÈÈ�©mÈ
��
 ãÒ°�

º�¯È°ã	� F� �Ü���

vmÈ¯º�Ó©Ë ¯Èº�© m ºãÈ°�«² ° ¹º�ËÓ�ÒÈã	Óº® º¹È°Óº°�	
 mÏ¯©mÈ Ò ¹ºÎÈ¯È� F� ���Ü����

�� ������



6SULQJIHOG 3� �º¯�Èã	ÓÈ« ¯ºº�ÒÏÒ¯ºmÈÓÓÈ« �°�ÈÓºm}È �ã« °mÈ¯}Ò }ºãº°ÓÒ}ºm©² ¯Ë�Ë�º}�

F� ���Ü����

48$57(5/< -2851$/ RI WKH -$3$1 :(/',1* 62&,(7< �Ð¹ºÓÒ«�� ����� Û
9RO� ��� ¢ � �0È\� �«¹� «Ï��

+HUROG +�� 3FKHQQLNRY$�� 6QUHLWHQEHUJHU 0�|�ËÓ}È ÏÈ¯ºÎ�ËÓÒ« �º¯«�Ò² �¯Ë�ÒÓ ¹º ãÈº¯È�º¯Ó©ä

äË�º�Ò}Èä Ò ¯ËÏ�ã	�È�Èä ª}°¹Ë¯ÒäËÓ�Èã	Ó©² ÒÏäË¯ËÓÒ® ÓÈ }ºÓË�ÓºªãËäËÓ�Óº® äº�ËãÒ m ¹¯º�Ë°°Ë

°mÈ¯}Ò }¯�¹Óº�ÈÈ¯Ò�Ó©² ÒÏ�ËãÒ®� F� ���Ü����

6XLWD <�� 1DJDL +�� 6KLQLNH 6� HW DO� ÐmãËÓÒ«� ÓÈã
�ÈËä©Ë m mÈ}��äË� ¹¯Ò ���ºmº® °mÈ¯}Ë ¹ºã©ä

mºã	Á¯Èäºm©ä ªãË}�¯º�ºä Èã
äÒÓÒ«� F� ���Ü����

+LUDWD <�� 2VDPXUD 7�� 2QGD 0� HW DO� lº�ËãÒ¯ºmÈÓÒË ¹¯º�Ë°°È }È¹Ëã	Óº�º ¹Ë¯ËÓº°È }º¯º�}ÒäÒ

ÏÈä©}ÈÓÒ«äÒ�  � �� jÏ��ËÓÒË ¹¯º�Ë°°È ¹º äº�ËãÒ «mãËÓÒ® }È¹Ëã	Óº�º ¹Ë¯ËÓº°È� F� ���Ü����

.LPXUD 0�� .XVDND 0� HW DO� {ãÒ«ÓÒË mÓ��¯ËÓÓË�º �ÒÈäË�¯È ÓÈ äºäËÓ� �¯ËÓÒ« ¹¯Ò °mÈ¯}Ë �¯ËÓÒËä

�¯�� F� ���Ü����

7RQJ +�� 8H\DPD 7� cË�ËÓÒË ¹¯ºãËä� °m«ÏÈÓÓ©² ° ¹º�¯ËÏºä ���Ò Ò º¯ÈÏºmÈÓÒËä äÒ}¯º¯©Ï��

¹¯Ò Òä¹�ã	°Óº® °mÈ¯}Ë lj� ÓÈ ¹Ë¯ËäËÓÓºä �º}Ë� F� ���Ü����

6DVDNL 6�� 2JXPD0� HW DO� �ãÈmãËÓÒË Ò ¯ËÏ}È ¹��}ºm äË�Óº® ¹¯ºmºãº}Ò�  � �� jÏ��ËÓÒË äË²ÈÓÒÏäºm

¯ÈmÓºäË¯Óº�º ¯È°¹ãÈmãËÓÒ« ¹��}ºm äË�Óº® ¹¯ºmºãº}Ò jk� ãÈÏË¯ºä� F� ���Ü����

1LVKLR .�� .DWRK 0� HW DO� {ÒÏ�Èã	ÓºË Ò°°ãË�ºmÈÓÒË äÒ}¯º°�¯�}��¯© ÏºÓ© °ºË�ÒÓËÓÒ« ¹ãÈ}Ò¯ºmÈÓ�

Óº�º $O�7L äÈ�Ë¯ÒÈãÈ�  � �� v�¯�}��¯È Ò °mº®°�mÈ ¹ãÈ}Ò¯ºmÈÓÓº�º äÈ�Ë¯ÒÈãÈ ¹º°ãË mÈ}��äÓº®

°mÈ¯}Ò ¹¯º}È�}º®� F� ���Ü����

-HRQJ %�� 1LVKLPRWR .�� 6DLGD .� lÒ}¯º°�¯�}��¯È ¹ºmË¯²Óº°�Ò ¯ÈÏ�ËãÈ �Ò¹Ë¯°ºË�ÒÓËÓÒ« �ã	�¯È�

äËã}ºÏË¯ÓÒ°�º® °�ÈãÒ�  � �� �ºmË¯²Óº°�	 ¯ÈÏ�ËãÈ �Ò¹Ë¯FºË�ÒÓËÓÒ« �ã	�¯ÈäËã}ºÏË¯ÓÒ°�º® °�ÈãÒ�

F� ���Ü����

0RUL 7�� 0LQDPL .� HW DO� {ãÒ«ÓÒË ¯ËÎÒäÈ äË�ÈããÒÏÈ�ÒÒ Ò °mº®°�mÈ °�ÈãÒ ÓÈ �°�Èãº°�Ó�
 ¹¯º�Óº°�	

ÒÏ�ËãÒ® ¹º°ãË �º¯«�Ë�º �ÒÓ}ºmÈÓÒ«�  � ���°�Èãº°�ÓÈ« ¹¯º�Óº°�	 °mÈ¯Ó©² °ºË�ÒÓËÓÒ®� º¯Èº�ÈÓÓ©²

�º¯«�Òä �ÒÓ}ºmÈÓÒËä ¹º�¯�ÎËÓÒËä m ¯È°¹ãÈm� F� ���Ü����

.DZDJXFKL 6�� 2KDWD 0�� 2NL <� HW DO� z¯Ò�Ò�Ë°}ÒË �°ãºmÒ« ÏÈ¯ºÎ�ËÓÒ« m«Ï}Ò² �¯Ë�ÒÓ m �¯�Ó©²

°�Èã«² Ò Ò°¹ºã	ÏºmÈÓÒË ÓÈ�¯ËÏºm m ÓÈ��¯Ó©² �¯�º¹¯ºmº�È² �ã« º�ËÓ}Ò ¯ÈÏ¯��ËÓÒ® ¹º� �Ë®°�mÒËä

mÓ��¯ËÓÓË�º �ÈmãËÓÒ«� F� ���Ü����

.DZDQR 7�� 0DWVXL 0� HW DO� v�¯�}��¯Ó©Ë mÒÏ�Èã	Ó©Ë Ò°°ãË�ºmÈÓÒ« ÏºÓ© °ºË�ÒÓËÓÒ« ¹ãÈ}Ò¯ºmÈÓ�

Óº�º äÈ�Ë¯ÒÈãÈ $�����686���/�  � �� vmº®°�mÈ °ºË�ÒÓËÓÒ® ¹ãÈ}Ò¯ºmÈÓÓº�º äÈ�Ë¯ÒÈãÈ

$�����686���/� m©¹ºãÓËÓÓ©² mÈ}��äÓº® °mÈ¯}º® ¹¯º}È�}º®� F� ���Ü����

.DZDQR 7�� 0DWVXL 0� HW DO� {ãÒ«ÓÒË �Ë¯äºº¯Èº�}Ò ÓÈ äÒ}¯º°�¯�}��¯� ÏºÓ© °ºË�ÒÓËÓÒ®

¹ãÈ}Ò¯ºmÈÓÓº�º äÈ�Ë¯ÒÈãÈ $�����686���/�  � �� vmº®°�mÈ °ºË�ÒÓËÓÒ® ¹ãÈ}Ò¯ºmÈÓÓº�º äÈ�Ë¯ÒÈãÈ

$�����686���/� m©¹ºãÓËÓÓ©² mÈ}��äÓº® °mÈ¯}º® ¹¯º}È�}º®� F� ���Ü����

)XNXPRWR0�� 7VXEDNL0� HW DO�vºË�ÒÓËÓÒË °¹ãÈmÈ $'&�� ° ÓË¯ÎÈmË
�Ë® °�Èã	
 ��� ¹º� �Ë®°�mÒËä

¹Ë¯ËäË�ÒmÈÓÒ« ¹¯Ò °mÈ¯}Ë �¯ËÓÒËä� F� ���Ü����

6RQJ :�� 6DLGD .� HW DO� �Ëº¯Ë�Ò�Ë°}ÒË Ò°°ãË�ºmÈÓÒ« ¹È«Ëäº°�Ò ¹¯Ò ¹¯ÒäËÓËÓÒÒ Èã
äÒÓÒËm©²

¹¯Ò¹ºËm�  � �� �ºã��ËÓÒË ¯ÈÏÓº¯º�Ó©² °ºË�ÒÓËÓÒ® °�Èã	�Èã
äÒÓÒËm©® °¹ãÈm ãÈÏË¯Óº® ¹È®}º®�

F� ���Ü����

$VDNXUD <�� 7DNDKDVKL <� jÏ��ËÓÒË °¹Ë�ÒÁÒ�Ë°}º�º m©�ÈmãÒmÈÓÒ« �Èã�ËãÒ Ë°°mÒÓ�ºmº�º ¹¯Ò¹º«

¹��Ëä º¯Èº�}Ò ÒÏº¯ÈÎËÓÒ® ° ��Ë�ºä ¯ÈÏ¯º°È ¹È¯ÈäË�¯ºm ¹¯ºÁÒã«� F� ���Ü����

48$57(5/< -2851$/ RI WKH -$3$1 :(/',1* 62&,(7< �Ð¹ºÓÒ«�� ����� Û 9RO� ���
¢ � �$XJXVW� �«¹� «Ï��

$EGHO�$OHHP +� HW DO� {ãÒ«ÓÒË º}°Ò�Óº® ¹ãËÓ}Ò ÓÈ °mÈ¯ÒmÈËäº°�	 Èã
äÒÓÒ« ¹¯Ò �ã	�¯ÈÏm�}ºmº®

°mÈ¯}Ë Ò º�ËÓ}Ë °mº®°�m äË�ÈããÈ �mÈ� F� ���Ü����

0L\DVDNDI )� HW DO� {ãÒ«ÓÒË Áº¯ä© mºãÓ© �º}È ÓÈ ¹¯º�Ë°° °mÈ¯}Ò �j� ÓÈ ¹Ë¯ËäËÓÓºä �º}Ë

Èã
äÒÓÒËm©² °¹ãÈmºm� F� ���Ü����

)XMLQDJD 6� HW DO� cÈÏ¯Èº�}È °¹º°ºÈ jk��ãÈÏË¯Óº® °�©}ºmº® °mÈ¯}Ò mº m°Ë² ¹¯º°�¯ÈÓ°�mËÓÓ©²

¹ºãºÎËÓÒ«² ° ¹¯ÒäËÓËÓÒËä ¹¯Ò°È�º�Óº® ¹¯ºmºãº}Ò� F� ���Ü����

7RQJ +� HW DO� jÏ��ËÓÒË äË²ÈÓÒÏäºm ¹º�ÈmãËÓÒ« �©äºº¯ÈÏºmÈÓÒ« ¹¯Ò Òä¹�ã	°Óº® °mÈ¯}Ë lj� ÓÈ

¹Ë¯ËäËÓÓºä �º}Ë $OÜ0J °¹ãÈmºm� F� ���Ü����

7RQJ +� HW DO� jÏ��ËÓÒË «mãËÓÒ® Áº¯äÒ¯ºmÈÓÒ« mÈãÒ}È Ò ¹ãÈmãËÓÒ« ¹¯ºmºãº}Ò ¹¯Ò Òä¹�ã	°Óº®

°mÈ¯}Ë lj� ÓÈ ¹Ë¯ËäËÓÓºä �º}Ë� F� ���Ü����

)XNXPRWR 0� HW DO� jÏ��ËÓÒË mãÒ«ÓÒ« ÓÈ�¯ËmÈ ¹º�ãºÎ}Ò ÓÈ äË²ÈÓÒÏä °¹ã
�ÒmÈÓÒ« ÓÈ¹©ã«Ëä©²

�È°�Ò�� F� ���Ü����

.LPXUD 0� HW DO� vmº®°�mÈ °ºË�ÒÓËÓÒ® °�Ë¯ÎÓË® ¹¯«äº��ºã	Óº�º Ò }¯��ãº�º °Ë�ËÓÒ®� m©¹ºãÓËÓÓ©²

°mÈ¯}º® �¯ËÓÒËä� F� ���Ü����

0XUDL 5� HW DO� jÏ��ËÓÒË äÈ�ÓÒ�º°�¯Ò}�ÒºÓÓº�º °¹º°ºÈ ÒÏäË¯ËÓÒ« �ÒÓÈäÒ�Ë°}Ò² ÓÈ¹¯«ÎËÓÒ® Ò

°¹º°ºÈ }ÈãÒ¯ºm}Ò °�ÈãË®� Ò°¹ºã	Ï�Ëä©² m äº°�º°�¯ºËÓÒÒ�  � �� w}°¹Ë¯ÒäËÓ�Èã	Ó©Ë Ò°°ãË�ºmÈÓÒ«

¹¯ÒäËÓËÓÒ« äÈ�ÓÒ�º°�¯Ò}�ÒºÓÓº�º °¹º°ºÈ �ã« ÒÏäË¯ËÓÒ« ¹ºãÓ©² ÓÈ¹¯«ÎËÓÒ® °�Èã	Ó©² °mÈ¯Ó©²

}ºÓ°�¯�}�Ò®� F� ���Ü����

6DWR <�� ,VKLGD 0� jÏ��ËÓÒË °¹º°ºÈ �¹¯ÈmãËÓÒ« ¹¯º�Ë°°ºä °mÈ¯}Ò º¹ãÈmãËÓÒËä ° Ò°¹ºã	ÏºmÈÓÒËä

bjl ÒÓmË¯�º¯È�  ��� ÐmãËÓÒË º¹ãÈmãËÓÒ« ¹¯Ò ¹¯º¹�°}ÈÓÒÒ ¹Ë¯ËäËÓÓº�º �º}È ° ¹¯«äº��ºã	Óº®

Áº¯äº® Òä¹�ã	°È� F� ���Ü����

6DWR <�� ,VKLGD 0�  � �� v¹º°º �¹¯ÈmãËÓÒ« ÓË¹¯Ë¯©mÓ©ä º¹ãÈmãËÓÒËä� F� ���Ü����

������ ��



6DWR <�� ,VKLGD0� � �� v¹º°º �¹¯ÈmãËÓÒ« ÓÈ�Èã	Ó©ä º¹ãÈmãËÓÒËä ¹¯Ò ÓÈ�¯ËmË �Îº�ãËm©ä �Ë¹ãºä�

F� ���Ü����

.R\DPD $� HW DO� jÏ��ËÓÒË ¯È°�¯Ë°}ÒmÈÓÒ« ¹º}¯©�Ò® �º¯«�Ë�º �ÒÓ}ºmÈÓÒ« m ÏºÓË °ºË�ÒÓËÓÒ« }º�

Ï©¯	}È °º °�Èã	Óº® }ºãºÓÓº®� F� ���Ü����

0L\DQR <� HW DO� lÒ}¯ºÒºãº�Ò�Ë°}È« }º¯¯ºÏÒ« °mÈ¯Ó©² �mºm ÓÈ ÓË¯ÎÈmË
�Ë® °�ÈãÒ ���/ m

äº¯°}º® mº�Ë� F� ���Ü����

1LVKLR .� HW DO� {ãÒ«ÓÒË ²¯ºäÈ ÓÈ °mÈ¯ÒmÈËäº°�	 &XÜ&U °¹ãÈmÈ ° �ÈããÒËä ¹¯Ò �ÒÁÁ�ÏÒºÓÓº®

°mÈ¯}Ë�

F� ���Ü����

,WR 5� HW DO� vmº®°�mÈ äË�ÈããÈ ~�{ °ºË�ÒÓËÓÒ® °mË¯²äËã}ºÏË¯ÓÒ°�º® °�ÈãÒ ¹¯Ò ���ºmº® °mÈ¯}Ë m

°mË¯²�Ï}�
 ¯ÈÏ�Ëã}��  � �� lÒ}¯º°�¯�}��¯È Ò ¯ÈÏ�¹¯º�ÓËÓÒË ~�{� F� ���Ü����

<DVXGD 2� HW DO� �¯ÒäËÓËÓÒË }¯Ò�Ë¯Ò« }¯Ò�Ò�Ë°}º�º ÏÈ¯ºÎ�ËÓÒ« m«Ï}º® �¯Ë�ÒÓ© �ã« º�ËÓ}Ò

°º°�º«ÓÒ« ��ãºm©² °ºË�ÒÓËÓÒ® Èã}Ò ° º¹º¯º®�  � �� �¯ÒäËÓËÓÒË }¯Ò�Ë¯Ò« }¯Ò�Ò�Ë°}º�º ÏÈ¯ºÎ�ËÓÒ«

m«Ï}º® �¯Ë�ÒÓ© �ã« º�ËÓ}Ò °º°�º«ÓÒ« °�Èã	Ó©² °mÈ¯Ó©² }ºÓ°�¯�}�Ò® ¹º� äÓº�º�Ò}ãºmº® ÓÈ�¯�Ï�

}º®� F� ���Ü����

7DNHJDPL +�� 6KLQRGD 7� vmÈ¯}È �¯ËÓÒËä &XÜ&UÜ=U °¹ãÈmÈ� F� ���Ü����

6&,(1&( DQG 7(&+12/2*< RI :(/',1* DQG -2,1,1* �kÓ�ãÒ«�� ����� Û 9RO� ��
¢ � �ÈÓ�ã� «Ï��

+RQJ z� HW DO� lº�Ëã	 ��¯�ãËÓ�Óº°�Ò �ã« äº�ËãÒ¯ºmÈÓÒ« �Ë¹ãºm©² ÎÒ�}Ò² ¹º�º}ºm m °mÈ¯Ó©²

°ºË�ÒÓËÓÒ«²� F� ���Ü����

:HL <� +� HW DO� �È}Ë� ¹¯º�¯ÈääÓº�º ºË°¹Ë�ËÓÒ« �ã« äº�ËãÒ¯ºmÈÓÒ« Ò ¹¯º�ÓºÏÒ¯ºmÈÓÒ« º¯ÈÏº�

mÈÓÒ« }¯Ò°�ÈããÒÏÈ�ÒºÓÓ©² �¯Ë�ÒÓ ¹¯Ò °mÈ¯}Ë� F� ���Ü����

0RRQ '� :� HW DO� �Ëä¹Ë¯È��¯È� äÒ}¯º°�¯�}��¯È Ò �mË¯�º°�	 °mÈ¯Ó©² °ºË�ÒÓËÓÒ® m©°º}º¹¯º�Óº®

ÓÒÏ}ºãË�Ò¯ºmÈÓÓº® °�ÈãÒ� F� ���Ü����

'H$�� 3DUOH '�vÒ°�ËäÈ °ãËÎËÓÒ« m ¯ËÈã	Óºä m¯ËäËÓÒ ¹¯º�Ë°°È Èm�ºäÈ�ÒÏÒ¯ºmÈÓÓº® ���ºmº® °mÈ¯}Ò

¹ãÈmãËÓÒËä� F� ���Ü����

.LP ,� 6� HW DO� v¯ÈmÓËÓÒË äË�º�ºm äÓºÎË°�mËÓÓº® ¯Ë�¯Ë°°ÒÒ Ò ¹º�²º�ºm ° ¹ºäº�	
 º¯È�Óº�º

¯È°¹¯º°�¯ÈÓËÓÒ« ÓË®¯ºÓÓ©² °Ë�Ë® ¹¯Ò äº�ËãÒ¯ºmÈÓÒÒ m©°º�© mË¯�ÒÓ© mÈãÒ}È m äÓº�º¹¯º²º�Ó©²

°ºË�ÒÓËÓÒ«²� m©¹ºãÓËÓÓ©² ���ºmº® °mÈ¯}º® ¹ãÈm«�Òä°« ªãË}�¯º�ºä m °¯Ë�Ë ÏÈ�Ò�Óº�º �ÈÏÈ�

F� ���Ü����

(FNHUOLG -� HW DO� �°�Èãº°�Ó©Ë ²È¯È}�Ë¯Ò°�Ò}Ò ¹¯º�ºã	Ó©² }¯Ë¹ãËÓÒ®� °mÈ¯ËÓÓ©² ° Ò°¹ºã	ÏºmÈÓÒËä

¹¯Ò°È�º�Óº�º äÈ�Ë¯ÒÈãÈ ° ÓÒÏ}º® �Ëä¹Ë¯È��¯º® ¹¯Ëm¯È�ËÓÒ«� F� ���Ü����

&ROHJUDYH 3� $�� 6KHUFOLII +� 5� w}°¹Ë¯ÒäËÓ�Èã	Ó©® Ò �Ò°ãËÓÓ©® ÈÓÈãÒÏ °mÈ¯Ó©² °ºË�ÒÓËÓÒ®

°¹ãÈmÈ Èã
äÒÓÒ« �����7����� m©¹ºãÓËÓÓ©² °mÈ¯}º® �¯ËÓÒËä ° ¹Ë¯ËäË�ÒmÈÓÒËä� F� ���Ü����

%DQJ +��6� HW DO�lË²ÈÓÒ�Ë°}ÒË ²È¯È}�Ë¯Ò°�Ò}Ò °mÈ¯Ó©² °ºË�ÒÓËÓÒ®� m©¹ºãÓËÓÓ©² äÓº�º�º�Ë�Óº®

}ºÓ�È}�Óº® °mÈ¯}º®� F� ���Ü����

'H $�� 0DLWL 6� .� HW DO� lº�ËãÒ¯ºmÈÓÒË }ºÓË�Ó©äÒ ªãËäËÓ�ÈäÒ ãÈÏË¯Óº® �º�Ë�Óº® °mÈ¯}Ò�

F� ���Ü����

/DPEUDNRV 6� *� HW DO� kÓÈãÒÏ °mÈ¯Ó©² �mºm� m©¹ºãÓËÓÓ©² °mÈ¯}º® �¯ËÓÒËä ° ¹Ë¯ËäË�ÒmÈÓÒËä�

° ¹ºäº�	
 ÒÏäË¯ËÓÒ® �Ë¯äº¹È¯ÈäÒ� F� ���Ü����

6&,(1&( DQG 7(&+12/2*< RI :(/',1* DQG -2,1,1* �kÓ�ãÒ«�� ����� Û 9RO� ��
¢ � �ÈÓ�ã� «Ï��

%DEX 6� 6�� 'DYLG 6� $� HW DO� vºË�ÒÓËÓÒË äºÓº}¯Ò°�Èããºm °�¹Ë¯°¹ãÈmÈ ÓÈ ÓÒ}ËãËmº® º°ÓºmË�

F� �Ü���

+HQGHUVRQ 0� %�� $UUHOO '� HW DO� �¯È}�Ò�Ë°}Ò® º¹©� °mÈ¯}Ò °�¹Ë¯°¹ãÈmºm ÓÈ ÓÒ}ËãËmº® º°ÓºmË�

¹¯ÒäËÓ«Ëä©² m ¹¯ºä©�ãËÓÓ©² �ÈÏº��¯ÒÓÓ©² �°�ÈÓºm}È²� F� ��Ü���

$EH )�� 7DEXFKL l� lÒ}¯º°�¯�}��¯È Ò ¹¯Ë�Ëã ¹ºãÏ��Ë°�Ò °mÈ¯Ó©² �mºm °ºm¯ËäËÓÓ©² ÁË¯¯Ò�Ó©²

°�ÈãË® �ã« ªÓË¯�Ë�Ò�Ë°}º�º ºº¯��ºmÈÓÒ«� F� ��Ü���

/HWRIVN\ p�� &HUMDN s� lË�Èããº�¯ÈÁÒ« äÒ}¯º°�¯�}��¯© °mÈ¯Ó©² �mºm °�ÈãÒ �&U �ã« ªÓË¯�Ë�Ò�Ë°�

}º�º äÈ�ÒÓº°�¯ºËÓÒ«� F� ��Ü���

6KLU]DGL $� $�� :DOODFK (� 5� sºm©® äË�º� �ÒÁÁ�ÏÒºÓÓº�º °ºË�ÒÓËÓÒ« °�¹Ë¯°¹ãÈmºm� F� ��Ü���

%UHWW 6� -� |¯ÈÏºmÈÓÒË �¯Ë�ÒÓ �Ò¹È ,,,È m °mÈ¯Ó©² �mÈ² ¹È¯º¹¯ºmº�ºm ÒÏ °�ÈãÒ ��� �vU0R9�

F� ��Ü���

0XWKXSDQGL 9�� %DOD 6ULQLYDVDQ 3� HW DO� {ãÒ«ÓÒË �ºÈm}Ò ÈÏº�È ÓÈ º¯ÈÏºmÈÓÒË m�º¯Ò�Óº�º È�°�

�ËÓÒ�È m °mÈ¯Ó©² �mÈ² ÓË¯ÎÈmË
�Ë® ��¹ãË}°Óº® °�ÈãÒ Ò ¹ºã��ËÓÓ©Ë °mº®°�mÈ� F� ��Ü���

<DQJ 7� &� HW DO�lË²ÈÓÒ�Ë°}ÒË °mº®°�mÈ ÓË¯ÎÈmË
�Ë® °�ÈãÒ ��� ¹º°ãË ¯ËäºÓ�È ° ¹ºäº�	
 ãÈÏË¯Óº®

°mÈ¯}Ò ° ¹º�È�Ë® ¹¯ºmºãº}Ò� F� ��Ü���

6RSRXVHN -�� )RUHW 5� HW DO�lº�ËãÒ¯ºmÈÓÒË ¯ÈÏÓº¯º�Ó©² °mÈ¯Ó©² °ºË�ÒÓËÓÒ® °�ÈãÒ c��� F� ��Ü���

+DIHUNDPS +�� %XQWH -� HW DO� �ÈÏË¯ÓÈ« °mÈ¯}È ¹º¯Ò°�º�º Èã
äÒÓÒ«� F� ��Ü���

5DPLUH] $� -�� %UDQGL 6� '� �¯ÒäËÓËÓÒË äº�ËãÒ �º�Ë�Óº�º Ò°�º�ÓÒ}È �Ë¹ãÈ ° �Ò°}¯Ë�Ó©ä ¯È°¹¯Ë�

�ËãËÓÒËä �ã« äº�ËãÒ¯ºmÈÓÒ« �Ë¯äÒ�Ë°}Ò² °mÈ¯º�Ó©² �Ò}ãºm m ãÒ°�ºm©² äÈ�Ë¯ÒÈãÈ² °¯Ë�ÓË®

�ºã�ÒÓ©� F� ��Ü���
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