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ÏÈ�Ò�Óº�º �ÈÏÈ�  � �� vmÈ¯}È m °mË¯²�Ï}Ò® ÏÈÏº¯� °� ���Ü����

1DNDPXUD 7�� +LUDRND .� �¹¯ÈmãËÓÒË ¯È°¹¯Ë�ËãËÓÒËä �Ë¹�
ãºmãºÎËÓÒ« º� ���Ò m }¯ºä}È² ¹¯Ò ���ºmº® °mÈ¯}Ë ¹ãÈm«�Òä°«
ªãË}�¯º�ºä m ÏÈ�Ò�Óºä �ÈÏË ° ¯Ë��ãÒ¯ºmÈÓÒËä ÁÈÏ©�  � ��
vmÈ¯}È m °mË¯²�Ï}Ò® ÏÈÏº¯� °� ���Ü����

6XLWD <� HW DO� v�È�Ò°�Ò�Ë°}Ò® ÈÓÈãÒÏ °mº®°�m mÈã}È ¹¯Ò
°�©}ºmº® °mÈ¯}Ë ° ¹º�}ãÈ�}ÈäÒ� °� ���Ü����

7DPDNL .� HW DO� {ãÒ«ÓÒË °º�Ë¯ÎÈÓÒ« ��ãË¯º�È Ò
¹Ë¯Ò�Ë}�Ò�Ë°}º® ¯ËÈ}�ÒÒ ÓÈ m©°º}º�Ëä¹Ë¯È��¯ÓºË ¯È°��
¯Ë°}ÒmÈÓÒË �mºm ÓÈ m©°º}º��ãË¯º�Ò°�º® °�ÈãÒ� °� ���Ü����

.DPR 7� cÈ°¹¯Ë�ËãËÓÒË �mË¯�º°�Ò m ~�{ ¹¯Ò °mÈ¯}Ë °�ÈãÒ�
ãË�Ò¯ºmÈÓÓº® º¯ºä� °� ���Ü����

0RKUL 0� HW DO� �ºm©�ËÓÒË �°�Èãº°�Óº® ¹¯º�Óº°�Ò }¯Ë°�
�ºº¯ÈÏÓ©² ÓËÓÈ�¯�ÎËÓÓ©² °ºË�ÒÓËÓÒ® ¹¯Ò Ò°¹ºã	ÏºmÈÓÒÒ °mÈ�
¯º�Ó©² äÈ�Ë¯ÒÈãºm ° ÓÒÏ}º® �Ëä¹Ë¯È��¯º® ¹¯Ëm¯È�ËÓÒ«�
°� ���Ü����

0XUDPDWVX <�� .XURGD 6� jÏ��ËÓÒË äË²ÈÓÒÏäÈ º�°ãºËÓÒ«
ÓÈ¹©ãËÓÓ©² ¹ãËÓº} ¹¯Ò ãº}Èã	Óºä ÓÈ�¯ËmË ¹º�ãºÎ}Ò�  � ��
�¯ÒäËÓËÓÒË ¹«�ÓÒ°�º°�Ò ãÈÏË¯Óº�º ÒÏã��ËÓÒ« �ã« ÒÏäË¯ËÓÒ«
°mÈ¯º�Ó©² �ËÁº¯äÈ�Ò®� °� ���Ü����

.LWDJDZD $� HW DO� jÏ��ËÓÒË �ËÁº¯äÈ�ÒÒ ¹¯Ò ãÈÏË¯Óº®
°mÈ¯}Ë ÓË¯ÎÈmË
�Ë® °�ÈãÒ ���� °� ���Ü����

.LWDJDZD $� HW DO� jÏ��ËÓÒË mºÏäºÎÓº°�Ë® ¹¯ÒäËÓËÓÒ«
ãÈÏË¯Óº® °mÈ¯}Ò �ã« ¹¯ºÒÏmº�°�mÈ °º°��ºm �ÈmãËÓÒ« ÒÏ ÓË¯ÎÈ�
mË
�Ë® °�ÈãÒ ���� °� ���Ü����

$ULWRVKL 0� HW DO� {ãÒ«ÓÒË �ºã�ÒÓ© ÓÒºÒËmº® ¹¯º}ãÈ�}Ò
ÓÈ °mÈ¯ÒmÈËäº°�	 mºã	Á¯ÈäÈ ° äË�	
 ¹¯Ò °mÈ¯}Ë �¯ËÓÒËä�  � ��
vmÈ¯}È �¯ËÓÒËä ° Ò°¹ºã	ÏºmÈÓÒËä ÓÒºÒËmº® Áºã	�Ò �ºã�ÒÓº®
�…�� ä}ä� °� ���Ü����

7DQDND <� HW DO� {ãÒ«ÓÒË ÒÏäËÓËÓÒ« °º°�º«ÓÒ« ¹ºmË¯²Óº°�Ò
¹º�ãºÎ}Ò m°ãË�°�mÒË ¹ºm©�ËÓÒ« ËË �Ëä¹Ë¯È��¯© ÓÈ äË²ÈÓÒÏä
¯È°¹ã
�ÒmÈÓÒ« ÓÈ¹©ã«Ëä©² �È°�Ò�� °� ���Ü����

�j�ÈãÒ«�� ����� Û
¢ � �Ò�Èã� «Ï��

9HGDQL 0� lÒ}¯º°�¯�}��¯Ó©Ë Ò äË²ÈÓÒ�Ë°}ÒË °mº®°�mÈ
°mÈ¯Ó©² �mºm ÓÈ ÓË¯ÎÈmË
�Ë® °�ÈãÒ� m©¹ºãÓËÓÓ©² }ºÓ�È}�Óº®
¯Ëã	ËÁÓº® °mÈ¯}º®� °� ���Ü����

&ROLWWL 0� w}ºÓºäÒ}È� �Ë²Óºãº�Ò« Ò °�ÈÓ�È¯�ÒÏÈ�Ò«�
°� ���Ü����

%DUVDQWL /� vmÈ¯}È äÒ}¯ºãË�Ò¯ºmÈÓÓ©² °�ÈãË® t����
°� ���Ü����

0DQGLQD 0�� 7ROOH (� lÈ¯�ËÓ°Ò�Ó©Ë °�ÈãÒ ° � � &UÜ�0RÜ
1EÜ9 ° ºãËË m©°º}º® °�º®}º°�	
 ¹¯º�Òm º}Ò°ãËÓÒ« ¹º� mºÏ�
�Ë®°�mÒËä m©°º}Ò² �Ëä¹Ë¯È��¯ Û ¹¯ºãËä© ¹º°�Èm}Ò� °mÈ¯}Ò
Ò }ºÓ�¯ºã«� °� ���Ü����

%DFK )�� 9HUVHPDQQ 5� �¯ÒäËÓËÓÒË �ÈÏº¹ãÈäËÓÓº® ¹º��
mº�Óº® ¯ËÏ}Ò� °� ���Ü����

�j�ÈãÒ«�� ����� Û
¢ � �Ò�Èã� «Ï��

5DVSD $� vmÈ¯}È Èã
äÒÓÒ« ãÈÏË¯ºä 1G�<$*� °� ��Ü���
&DSSHOOR $� �¯º��}�Ò« ÁÒ¯ä© &$6752/,1 Û ¹ãÒ�©�

°�º®}ÒË ¹¯º�Òm È¯ÈÏÒmÓº�º Ò ª¯ºÏÒºÓÓº�º ÒÏÓº°È ãÈ�º�È¯«
ÓÈ¹ãÈm}Ë ° ¹ºäº�	
 °mÈ¯}Ò º�}¯©�º® ���º® ÒãÒ ° ¹ºäº�	

¹¯º�Ë°°È ÓÈ¹©ãËÓÒ« Ò ¯È°¹ãÈmãËÓÒ« ¯È°¹©ãËÓÓ©² �È°�Ò��
°� ��Ü���

*LQRFFKLR 0� |°ÓºmÓ©Ë ¯Ë}ºäËÓ�È�ÒÒ ¹º ¹¯ÒäËÓËÓÒ

ÈÓÈãÒÏÈ }ºÓË�Ó©äÒ ªãËäËÓ�ÈäÒ }ºÓ°�¯�}�Ò® ã
º® Áº¯ä©�
ÓÈ²º�«�Ò²°« ¹º� �ÈmãËÓÒËä� °� ��Ü���

/DQFLRWWL $� lË�º� °�¯�}��¯Ó©² ÓÈ¹¯«ÎËÓÒ® }È} ÓÈÒºãËË
¹¯º°�º® Ò ªÁÁË}�ÒmÓ©® äË�º� º�ËÓ}Ò �°�Èãº°�Óº® �ºã�ºmË��
Óº°�Ò �º�Ë�Ó©² °mÈ¯Ó©² °ºË�ÒÓËÓÒ®� °� ��Ü���

)DUUDU -� &� 0�� 0DUVKDOO $� :�� =KDQJ =� |°ÓºmÓ©Ë
¯Ë}ºäËÓ�È�ÒÒ ¹º ÓËº²º�Òäº°�Ò }ºÓ�¯ºã« mÒ°ä��È m °mÈ¯Ó©²
�mÈ² È�°�ËÓÒ�Óº® ÓË¯ÎÈmË
�Ë® °�ÈãÒ �ã« ÓË}º�º¯©² ºãÈ°�Ë®
¹¯ÒäËÓËÓÒ« ¹¯Ò ¹ºm©�ËÓÓ©² �Ëä¹Ë¯È��¯È²� °� ��Ü���

lË�º�© °mÈ¯}Ò ªãË}�¯ºÓÓ©² }ºä¹ºÓËÓ�ºm ¹Ë�È�Ó©² ¹ãÈ��
°� ��Ü���

�j�ÈãÒ«�� ����� Û
¢ � �Ò�Èã� «Ï��

7RYR 5�� *DPEDUR &�� 9ROSRQH 0� vmÈ¯}È �¯ËÓÒËä ° ¹Ë¯Ë�
äË�ÒmÈÓÒËä Û ÓºmÈ« �Ë²Óºãº�Ò« ¹º°ãË�ÓÒ² ãË�� °� ���Ü����

&RVWD *�� 7ROOH (� sºm©Ë �¯ËºmÈÓÒ« } ¹ºm�º¯Óº®
°Ë¯�ÒÁÒ}È�ÒÒ ¹Ë¯°ºÓÈãÈ ÓÈ �¯ºmÓË � Ò � m °�ÈÓ�È¯�Ë 81, (1
��������� °� ���Ü����

)UDQFHVFKL (�� 'HO /XFFKHVH $�� 0RQWHQRYL 3� HW DO�
j°°ãË�ºmÈÓÒË �¯ËmÓË�º �º¹º¯È� ¹¯ÒÓÈ�ãËÎÈ�Ë�º ¯ºÓÏºmºä�
mË}� Ò ÓÈ®�ËÓÓºä� mãÒÏÒ vÈ°Ëããº� °� ���Ü����

�� ������



%HUJPDQQ -�3�� 'H 6RX]D &�� *X\HQRW 0� HW DO� |Ïº¯
äË²ÈÓÒ�Ë°}Ò² °mº®°�m �º¯�Ëm©² °�©}ºm �mºm Èã
äÒÓÒËm©²
°¹ãÈmºm� È�°�ËÓÒ�Ó©² °�ÈãË® Ò ¹¯ºä©�ãËÓÓº �Ò°�º�º �Ò�ÈÓÈ�
°� ���Ü����

$EEDWH $�� /DQ]D 0� vãºÎÓÈ«� Óº ÓËº²º�ÒäÈ« º�ËÓ}È
mÏÈÒäº�Ë®°�mÒ« ºº¯��ºmÈÓÒ«� ¹º�°ºË�ÒÓËÓÓº�º } �¯�º¹¯ºmº�
�Èä� °� ���Ü����

�n¯ÈÓ�Ò«�� ����� Û 9RO� ���
¢ ��� �Á¯ÈÓ�� «Ï��

|��Ë� º �Ë«�Ëã	Óº°�Ò jÓ°�Ò���È °mÈ¯}Ò m ���� ��� °� �Ü���
7DNDQDVKL 0� HW DO� cËãÈ}°È�Ò« º°�È�º�Ó©² °mÈ¯º�Ó©² ÓÈ�

¹¯«ÎËÓÒ® ÏÈ °�Ë� �°�Èãº°�Óº�º ÓÈ�¯�ÎËÓÒ« °mÈ¯Ó©² °�©}ºm©²
°ºË�ÒÓËÓÒ®� °� ��Ü���

�n¯ÈÓ�Ò«�� ����� Û 9RO� ���
¢ ���� �Á¯ÈÓ�� «Ï��

.DQQHQJLHVVHU 7�� %ROOLQJKDXV 7�� )ORULDQ :�� +HUROG +�
{ãÒ«ÓÒË ¹¯º�Óº°�Ò ¹¯Ò°È�º�Óº�º äË�ÈããÈ Ò ¯ËÎÒäºm °mÈ¯}Ò
ÓÈ �°ÒãÒ« ÎË°�}º�º ÏÈ}¯Ë¹ãËÓÒ« Ò ¯È°¹¯Ë�ËãËÓÒË ÓÈ�«ÎËÓÒ®
m ÎË°�}º ÏÈ}¯Ë¹ãËÓÓ©² }ºä¹ºÓËÓ�È²� °� �Ü���

'LQHFKLQ *� HW DO� |�ËÓ}È �º¹�°}ºm ¹¯Ò Ò°¹ºã	ÏºmÈÓÒÒ
¹¯º�Ë°°È °mÈ¯}Ò k��j� ¹¯ÒäËÓÒ�Ëã	Óº } �¯�º¹¯ºmº�Èä
�ºã�ÒÓº® � ää ÒÏ ÓË¯ÎÈmË
�Ë® °�ÈãÒ� °� ��Ü���

v�È�Ò°�Ò�Ë°}ÒË �ÈÓÓ©Ë 6<0$3 Û Ò�º�Ò ���� �º�È �°ËÓ�
�«¯	�� °� ��Ü���

%UDPDW 0�� :HEHU +� sËº°¹º¯Òä©® �°¹Ë² m©°�Èm}Ò m
w°°ËÓË m ���� �º��� °� ��Ü���

/L[LQJ +� HW DO� �ã���ËÓÒË �°�Èãº°�Ó©² ²È¯È}�Ë¯Ò°�Ò}
°mÈ¯Ó©² °ºË�ÒÓËÓÒ® ãÈ�º�È¯« ��È¯Óº® �ã	�¯ÈÏm�}ºmº® º¯È�
º�}Ë� °� ��Ü���

�n¯ÈÓ�Ò«�� ����� Û 9RO� ���
¢ ����� �Á¯ÈÓ�� «Ï��

0DUVKDOO $� :�� )DUUDU -� &� 0� vmÈ¯}È ÁË¯¯Ò�Ó©² Ò
äÈ¯�ËÓ°Ò�Ó©² °�ÈãË® ° ������� � ²¯ºäÈ� °� �Ü���

v�È�Ò°�Ò�Ë°}ÒË �ÈÓÓ©Ë 6<0$3 Û Ò�º�Ò ���� �º�È
�º}�«¯	ÜÓº«¯	�� °� ��Ü���

5RFKH 5�� 'HOYDW 5� cÈÏ¯Èº�}È °Ò°�Ëä© °Ë¯�ÒÁÒ}È�ÒÒ
&2)5(1' È�ËÓ�ºm ¹º ÓË¯ÈÏ¯��È
�Ëä� }ºÓ�¯ºã
�  � ��
°� ��Ü���

'HOYDW 5� cÈÏ¯Èº�}È °Ò°�Ëä© °Ë¯�ÒÁÒ}È�ÒÒ È�ËÓ�ºm ¹º
ÓË¯ÈÏ¯��È
�Ëä� }ºÓ�¯ºã
�  � �� °� ��Ü���

-DVWU]HEVNL 5� HW DO� j°¹ºã	ÏºmÈÓÒË ¹ºÏÓÈmÈ�Ëã	Óº®
¹°Ò²ºãº�ÒÒ Ò ä�°}�ã	Ó©² �mÒÎËÓÒ® ¹¯Ò º��ËÓÒÒ °mÈ¯�Ò}ºm�
°� ��Ü���

�n¯ÈÓ�Ò«�� ����� Û 9RO� ���
¢ ��� �Á¯ÈÓ�� «Ï��

%UDPDW 0�� :HEHU +� �c|lhb�pss|v�e ���� Û
¹Ë¯mÈ« ¹¯ºÓÈ« m©°�Èm}È ¹º ¹¯ºä©�ãËÓÓ©ä �º°�ÒÎËÓÒ«ä� }º�

�º¯È« °º°�ºÒ�°« m �� {Òãã	¹ËÓ�Ë ° �� ¹º �� äÈ¯�È ���� ���
°� �Ü���

)RXTXHW )�� 0D\HU &�� 5RELQ 0� |¹�ÒäÒÏÈ�Ò« ¹¯º�Ë°°È
°�©}ºmº® °mÈ¯}Ò &2��ãÈÏË¯ºä ãÒ°�ºm ÒÏ Èã
äÒÓÒËmº�äÈ�ÓÒËm©²
°¹ãÈmºm� °� ��Ü���

n¯ÈÓ�Ò« Û ¹Ë¯m©Ë º�ËÓ}Ò �Ë«�Ëã	Óº°�Ò m ���� �º���
°� ��Ü���

v�È�Ò°�Ò�Ë°}ÒË �ÈÓÓ©Ë 6<0$3 Û Ò�º�Ò ���� �º�È ��Ë�
}È¯	�� °� ��Ü���

�n¯ÈÓ�Ò«�� ����� Û 9RO� ���
¢ ��� �Á¯ÈÓ�� «Ï��

3RWHQWH +�� %HFNHU )�� )LHOHU *�� .RUWH -� j°°ãË�ºmÈÓÒË
Óºmº�º äË�º�È °mÈ¯}Ò ¹��Ëä ¹¯º¹�°}ÈÓÒ« ãÈÏË¯Óº�º ÒÏã��ËÓÒ«�
°� �Ü��

1DZURVNL -� *� �¯Ë�ÒÓºº¯ÈÏºmÈÓÒË ÁË¯¯Ò�Óº® °�ÈãÒ m
¹¯º�Ë°°Ë �Ë¯äºº¯Èº�}Ò �ã« °Ó«�Ò« ÓÈ¹¯«ÎËÓÒ®� °� ��Ü���

)DUNDV -�� -DUPDL .� �¯Ë�ãºÎËÓÒ« ¹º ÒÏäËÓËÓÒ
 ÓË}º�º�
¯©² �È°�Ë® ãË}�Ò® �ã« Ëm¯º¹Ë®°}Ò² ÒÓÎËÓË¯ºm�°mÈ¯�Ò}ºm� }È�
°È
�Ò²°« ¹¯ºË}�Ò¯ºmÈÓÒ« Ò ¯È°�Ë�È °mÈ¯Ó©² }ºÓ°�¯�}�Ò®�
°� ��Ü���

{©°�Èm}È ½(XUR%/(&+ ������ �ÈÓÓºmË¯� ��Ü�� º}�«¯«
���� �� �Ë¯mÈ« m°ËäÒ¯ÓÈ« m©°�Èm}È ¹º ãÒ°�ºm©ä äÈ�Ë¯ÒÈãÈä�
°� ��Ü���

v�È�Ò°�Ò�Ë°}ÒË �ÈÓÓ©Ë 6<0$3 Û Ò�º�Ò ���� �º�È �ÁËm�
¯Èã	ÜäÈ¯��� °� ��Ü���

�c�ä©ÓÒ«�� ����� Û ¢ �
�6HSWHPEULH�6HSWHPEHU�

�¯�ä� «Ï��

&DPSXUHDQ $� HW DO� vmÈ¯}È �¯�º¹¯ºmº�ºm ºã	�º�º
�ÒÈäË�¯È ° Ò°¹ºã	ÏºmÈÓÒËä ¹¯º�Ë°°È äË²ÈÓÒÏÒ¯ºmÈÓÓº®
Òä¹�ã	°Óº® °mÈ¯}Ò lk� ° }ºãËÈÓÒËä ¹º¯º�}ºmº® ¹¯ºmºãº}Ò�
°� ��Ü���

/XFD 5�� 0LOLFL '�� &UDXV /� j°°ãË�ºmÈÓÒË mËãÒ�ÒÓ© Ò
¯È°¹¯Ë�ËãËÓÒ« mÓ��¯ËÓÓÒ² ÓÈ¹¯«ÎËÓÒ® m °mÈ¯Ó©² °ºË�ÒÓËÓÒ«²
�¯�� °� ��Ü���

75$16$&7,216 2) -:5, �Ð¹ºÓÒ«��
����� Û 9RO� ��� ¢ � �ÈÓ�ã� «Ï��

)DQ '�� 0D <�� &KHQ -�� 8VKLR 0� cË��ãÒ¯ºmÈÓÒË ¹º
ÏÈä}Ó��ºä� �Ò}ã� ÓË®¯ºÓÓº® °Ë�Ò ¯ÈÏ¯©Ï�ÒmÈÓÒ« ¹¯Ò &2��
°mÈ¯}Ë ° ¹ºäº�	
 ¹º�¯Ë°}ÒmÈÓÒ« ���Ò� °� �Ü���

6DGHN $� HW DO� {ãÒ«ÓÒË ¹È¯ÈäË�¯ºm ¹¯º�Ë°°È ���ºmº®
°mÈ¯}Ò ¹º¯º�}ºmº® ¹¯ºmºãº}º® Ò �Ò¹È ÏÈ�Ò�Óº�º �ÈÏÈ ÓÈ �Ëº�
äË�¯Ò
 mÈãÒ}È °mÈ¯Óº�º �mÈ Ò ¯È°¹¯Ë�ËãËÓÒË �mË¯�º°�Ò�
°� ��Ü���

:RR ,�� +RULQRXFKL 7�� .LNXFKL <� v}ãºÓÓº°�	 °mÈ¯Ó©²
°ºË�ÒÓËÓÒ® ÒÏ È�°�ËÓÒ�Óº® ÓË¯ÎÈmË
�Ë® °�ÈãÒ ° m©°º}Òä °º�
�Ë¯ÎÈÓÒËä ÈÏº�È } ãÒ}mÈ�ÒºÓÓºä� �¯Ë�ÒÓºº¯ÈÏºmÈÓÒ
 m ~�{�
°� ��Ü���

'HQJ '�� 6HUL]DZD +�� 0XUDNDZD +� �Ëº¯Ë�Ò�Ë°}ºË ¹¯º��
ÓºÏÒ¯ºmÈÓÒË °mÈ¯º�Óº® �ËÁº¯äÈ�ÒÒ ° ��Ë�ºä ¹ºÏÒ�Òº�
ÓÒ¯ºmÈÓÒ« Ò ÏÈÏº¯È äËÎ�� �Ë�Èã«äÒ� °� ��Ü���

������ ��




