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0D]XURYVN\ %� /�� =LQLJUDG 0� ,�� /HRQWLHY /� ,�� /LVLQ 9� /�
&RPSXWHUL]HG GHVLJQLQJ RI DGYDQFHG ZHOGLQJ FRQVXPDEOHV ��������������������������

3RQRPDUHY 9�� 6FRWWL $� 6SHFLILFV RI FRPELQHG W\SHV RI PHWDO
WUDQVIHU LQ VKLHOGHG�JDV ZHOGLQJ ZLWK D ORQJ DUF ������������������������������������������ �

%RQGDUHY $� $�� /R]RYVND\D $� 9�� 6KHOHQNRY *� 0� (IIHFW RI
PHWDOOXUJLFDO KHUHGLW\ RI VHPL�SURGXFWV IURP DOOR\ $07V RQ WKHLU

EUD]HDELOLW\ ���������������������������������������������������������������������������������������������� ��

$UVHQ\XN 9� 9�� 0DUNDVKRYD /� ,�� *ULJRUHQNR *� 0�� 3RORYHW�
VN\ (� 9�� %XJDHWV 9� 3� 3HFXOLDULWLHV RI IRUPDWLRQ RI VWUXFWXUH RI

WLWDQLXP�VWHHO MRLQWV XQGHU H[SORVLRQ ZHOGLQJ FRQGLWLRQV ���������������������������� ��

,YDNKQHQNR $� *�� 9HU\RYNLQ 0� (�� ,YDNKQHQNR *� $� ,QYHVWLJD�
WLRQ RI H[SORVLRQ ZHOGLQJ SURFHVV XVLQJ D FRPELQDWRULDO DOJRULWKP
RI 0*$$ �������������������������������������������������������������������������������������������������� ��
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3R]Q\DNRY 9� '�� .DVDWNLQ 6� %�� =KGDQRY 6� /�� 6WUL]KDN 3� $�
6SHFLILFV RI UHSDLU RI ZHOGHG VWUXFWXUHV PDGH IURP ORZ�DOOR\
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<DYGRVKFKLQ ,� 5�� 6NRULQD 1� 9�� 0DUFKHQNR $� (�� 9DNRO\XN
<X� '�� 3DOWVHYLFK $� 3� 1HZ HOHFWURGHV IRU ZHOGLQJ FDUERQ DQG
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/DSDQGLQ 9� '�� %HUHVWRYR\ $� 0� :HOGHG GHVLJQ RI VWRS YDOYH
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.RURW\QVN\ $� (�� 0DNKOLQ 1� 0�� %XU\DN 9� *�� .XQNLQ '� '�
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$W WKH ,QWHUQDWLRQDO ,QVWLWXWH RI :HOGLQJ ����������������������������������������������������� ��

0� 9� /RPRQRVRY 0RVFRZ 6WDWH 8QLYHUVLW\ LV ��� �������������������������������������� ��
3UL]H ZLQQHUV RI FRPSHWLWLRQ �,QWHOOHFWXDO SRWHQWLDO RI \RXQJ VFLHQ�
WLVWV x WR .LHY FLW\� ���������������������������������������������������������������������������������� ��
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(GLWRU�LQ�&KLHI
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<X� 6� %RULVRY� 1� 0� 9RURSDL�

9� )� *UDELQ� 9� 1� =DPNRY�

$� 7� =HOQLFKHQNR� $� <D� ,VKFKHQNR�

,� 9� .ULYWVXQ�

6� ,� .XFKXN�<DWVHQNR� <X� 1� /DQNLQ�

9� .� /HEHGHY �YLFH�FKLHI HG���

9� 1� /LSRGDHY �YLFH�FKLHI HG���

/� 0� /REDQRY� $� $� 0D]XU�

9� ,� 0DNKQHQNR� 9� )� 0RVKNLQ�

2� .� 1D]DUHQNR� ,� .� 3RNKRGQ\D�

,� $� 5\DEWVHY� <X� $� 6WHUHQERJHQ�

%� 9� .KLWURYVND\D �H[HF� VHFU���

9� )� .KRUXQRY� .� $� <XVKFKHQNR
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$GGUHVV�

7KH (� 2� 3DWRQ (OHFWULF :HOGLQJ ,QVWLWXWH

RI WKH 1$6 RI 8NUDLQH�

�� %R]KHQNR VWU�� ������ .\LY� 8NUDLQH
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(GLWRUV�

(� 1� .D]DURYD� 9� ,� .RWO\DU�

7� 9� <XVKWLQD

(OHFWURQ JDOOH\�
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SURFHVVHV� UXQQLQJ DW DOO WKH VWDJHV RI ZHOG IRUPDWLRQ DQG LWV LQWHUDFWLRQ ZLWK WKH HQYLURQPHQW� $ SKHQRPHQRORJLFDO PRGHO
RI QRQ�HTXLOLEULXP VROLGLILFDWLRQ RI WKH ZHOG SRRO KDV EHHQ GHYHORSHG� DQG D &$' V\VWHP IRU ZHOGLQJ FRQVXPDEOHV KDV
EHHQ GHVLJQHG� $Q H[DPSOH LV JLYHQ RI SUDFWLFDO LPSOHPHQWDWLRQ RI D QHZ PHWKRG RI ZHOGLQJ�VXUIDFLQJ PDWHULDO GHVLJQ�
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¹¯Ò Áº¯äÒ¯ºmÈÓÒÒ Ò º��ËãËÓÒÒ }È¹Ëã	 ªãË}�¯º��

Óº�º äË�ÈããÈ� zÈ} mÒ�Óº� }¯Òm©Ë �º}È ,
°m
Ò ªãË}�

�¯Ò�Ë°}º�º °º¹¯º�ÒmãËÓÒ« 5
�
«mã«
�°« ÏË¯}Èã	Óº

°ÒääË�¯Ò�Ó©äÒ� w�º º�«°Ó«Ë�°« �Ëä� ��º �¯ºmËÓ	

�º}È °mÈ¯}Ò äËÓ«Ë�°« m ÏÈmÒ°Òäº°�Ò º� ÏÓÈ�ËÓÒ«

°º¹¯º�ÒmãËÓÒ« °mÈ¯º�Óº® �Ë¹Ò �¹¯Ò �mËãÒ�ËÓÒÒ

°º¹¯º�ÒmãËÓÒ« �º} ¹È�ÈË�� Ò ÓÈºº¯º��� jÏ ¯Ò�

°�Ó}ºm mÒ�Óº� ��º }¯ÒmÈ« °º¹¯º�ÒmãËÓÒ« ÓË °ÒÓ�

²¯ºÓÒÏÒ¯ºmÈÓÈ ÓÒ ° ÁÈÏº® ¯º°�È }È¹ãÒ Ò °ºº��

mË�°�m�
�Ë�º °º}¯È�ËÓÒ« ���ºmº�º ¹¯ºäËÎ��}È�

ÓÒ ° ÁÈÏº® ��ãÒÓËÓÒ« ���Ò ¹º°ãË º��ËãËÓÒ« }È¹ãÒ

º� �º¯�È ªãË}�¯º�È� sÈ¹¯ÒäË¯� ºÓÈ äºÎË� ¹¯Ë}�

¯È�Ò�	 mºÏ¯È°�È�	 m °Ë¯Ë�ÒÓË ÁÈÏ© ¯º°�È }È¹ãÒ

Ò ÓÈ�È�	 °ÓÒÎÈ�	°« �¯Ò°� �� }È�¯ ����� È �È}ÎË

äºÎË� ¹¯º�ºãÎÈ�	 ¹È�È�	 ¹º°ãË º��ËãËÓÒ« }È¹ãÒ

mº¹¯Ë}Ò ¯º°�� ���ºmº�º ¹¯ºäËÎ��}È �¯Ò°� �� }È�¯©

���… ������

sÈã
�ÈËä©Ë ÒÏäËÓËÓÒ« ªãË}�¯Ò�Ë°}º�º °º¹�

¯º�ÒmãËÓÒ« ÓÈ ��È°�}Ë °mÈ¯º�Óº® �Ë¹Ò ½m©ãË� ªãË}�

�¯º�ÈÜ}È¹ã«Ü���È� �¯Ò°� �� «mã«
�°« ¯ËÈã	Ó©äÒ

ÁÈ}�ÈäÒ� nÒÏÒ�Ë°}ÒË ¹¯º�Ë°°©� ¹¯º�Ë}È
�ÒË ÓÈ

ª�ºä ��È°�}Ë� °ãË��
�ÒË�

¯º°� ¯ÈÏäË¯ºm }È¹ãÒ �º ËË º��ËãËÓÒ« º� �º¯�È

ªãË}�¯º�È� zÈ} ¹º}ÈÏÈÓº m >�@� ��Ëã	ÓºË ªãË}��

¯Ò�Ë°}ºË °º¹¯º�ÒmãËÓÒË }È¹ãÒ ÓÈ Ë�ÒÓÒ�� ËË �ãÒÓ©

¹¯ÒäË¯Óº m ��� ¯ÈÏÈ m©�Ë� �Ëä m °�ºãË ���Ò Ò

m ��…�� ¯ÈÏ m©�Ë� �Ëä ÓÈ m©ãË�Ë ªãË}�¯º�È�

�È}Òä º¯ÈÏºä� °�ÈÓºmÒ�°« º�ËmÒ�Ó©ä� ��º ¹º äË¯Ë

�º�º� }È} }È¹ã« mº m¯Ëä« ÁÈÏ© ¯º°�È ÏÈäË�ÈË�

°ºº® °�ºã ���Ò� °º¹¯º�ÒmãËÓÒË 5
�
�ºãÎÓº mºÏ�

¯È°�È�	�

ÒÏ�ÏÈ }ºãËÈÓÒ® �º}È °mÈ¯}Ò ¹¯ºÒ°²º�Ò� ÒÏ�

äËÓËÓÒË °}º¯º°�Ò º¹ãÈmãËÓÒ« �º¯�È ªãË}�¯º�È Ò

°ºº�mË�°�mËÓÓº äËÓ«Ë�°« m©ãË� ªãË}�¯º�È Ò Ë�º

ªãË}�¯Ò�Ë°}ºË °º¹¯º�ÒmãËÓÒË� jÏäËÓËÓÒ« m©ãË�È�

}È} ¹¯ÈmÒãº� °º¹¯ºmºÎ�È
�°« È�Ë}mÈ�Ó©äÒ ÒÏäË�

cÒ°� �� väË�ÈÓÓ©® }¯�¹Óº}È¹Ëã	Ó©®Ü}º¯º�}ºË ÏÈä©}ÈÓÒËÜ°�¯�®Ó©® ¹Ë¯ËÓº° äË�ÈããÈ ° Ò°¹ºã	ÏºmÈÓÒËä ªãË}�¯ºÓÓº�º Ò°�º�ÓÒ}È
¹Ò�ÈÓÒ« ° ÎË°�}º® {{kt �8
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ÓËÓÒ«äÒ �ãÒÓ© °�ºãÈ ���Ò ��Ëä ºã	�Ë m©ãË��

�Ëä }º¯º�Ë ���È� Ò ÓÈºº¯º��� { °m«ÏÒ ° �Ëä� ��º

��Ëã	ÓºË ªãË}�¯Ò�Ë°}ºË °º¹¯º�ÒmãËÓÒË m©ãË�È ÏÓÈ�

�Ò�Ëã	Óº ÓÒÎË� �Ëä °�ºãÈ ���Ò� }ºãËÈÓÒ« Ë�º

�ãÒÓ© �È}ÎË ���� m©Ï©mÈ�	 ÒÏäËÓËÓÒ« ªãË}�¯Ò�

�Ë°}º�º °º¹¯º�ÒmãËÓÒ« ÓÈ ��È°�}Ë �Ë¹Ò ½m©ãË�

ªãË}�¯º�ÈÜ}È¹ã«Ü���È��

}ºãËÈÓÒ« �º}È m©Ï©mÈ
� ÒÏäËÓËÓÒ« ªãË}�¯Ò�

�Ë°}º�º °º¹¯º�ÒmãËÓÒ« ÈÓº�Óº® Ò }È�º�Óº® º�

ãÈ°�Ë®� È �È}ÎË ��Ëã	Óº�º °º¹¯º�ÒmãËÓÒ« °�ºãÈ

���Ò� |ÓÒ «mã«
�°« ÓËãÒÓË®Ó©äÒ °º¹¯º�ÒmãËÓÒ�

«äÒ� }º�º¯©Ë ¹¯Ò ¹ºm©�ËÓÒÒ �º}È �äËÓ	�È
�°«�

�¯ÒÓÒäÈ« mº mÓÒäÈÓÒË º¹Ò°ÈÓÓ©Ë m©�Ë ÁÒÏÒ�

�Ë°}ÒË ¹¯º�Ë°°©� ÒäË
�ÒË äË°�º ¹¯Ò Áº¯äÒ¯ºmÈÓÒÒ

}È¹ãÒ ÓÈ �º¯�Ë ªãË}�¯º�È� äºÎÓº º�«°ÓÒ�	 ÓÈ�

ã
�ÈËä©® ¹¯Ò ª�ºä ²È¯È}�Ë¯ ÒÏäËÓËÓÒ« ¹ºãÓº�º

ªãË}�¯Ò�Ë°}º�º °º¹¯º�ÒmãËÓÒ« ÓÈ ��È°�}Ë �Ë¹Ò ½m©�

ãË� ªãË}�¯º�ÈÜ}È¹ã«Ü���È� �¯Ò°� ��� cÈ°°äº�¯Òä º°º�

ËÓÓº°�Ò ¹¯º�Ë}ÈÓÒ« ª�Ò² ¹¯º�Ë°°ºm m äºäËÓ�©� °º�

º�mË�°�m�
�ÒË }È�¯Èä }ÒÓº�¯Èää© ���� ���� ����

Ò ����� iã« ��º°�mÈ ÈÓÈãÒÏÈ ÓÈ �ÈÓÓºä ¯Ò°�Ó}Ë

¹¯ÒmË�ËÓ© °ºº�mË�°�m�
�ÒË °²Ëä© ÏÈäË�ËÓÒ« °º ÏÓÈ�

�ËÓÒ«äÒ ªãË}�¯Ò�Ë°}º�º °º¹¯º�ÒmãËÓÒ« m©ãË�È� }È¹�

ãÒ� °�ºãÈ ���Ò Ò ÈÓº�Óº® Ò }È�º�Óº® ºãÈ°�Ë® m

º�Óº°Ò�Ëã	Ó©² Ë�ÒÓÒ�È² ��� Ë� ¹¯Ò�º�Ó©äÒ �ºã	}º

�ã« °¯ÈmÓËÓÒ« °º¹¯º�ÒmãËÓÒ® ¯ÈÏãÒ�Ó©² }ºä¹ºÓËÓ�

�ºm �Ë¹Ò äËÎ�� °ºº®��

{ äºäËÓ�� °ºº�mË�°�m�
�Ò® }È�¯� ���� ¹ºãÓºË

°º¹¯º�ÒmãËÓÒË ª�º�º ��È°�}È �Ë¹Ò äÈ}°ÒäÈã	Óº�

w�º º�°ãºmãËÓº �Ëä� ��º }È} }È¹ã«� �È} Ò �ãÒÓÈ

���Ò �º°�Ò�ãÒ ¹¯È}�Ò�Ë°}Ò äÈ}°ÒäÈã	Ó©² ¯ÈÏäË�

¯ºm� �¯Ò ª�ºä �º} °mÈ¯}Ò ¹È�ÈË� �º ÓÈÒäËÓ	�Ò²

ÏÓÈ�ËÓÒ®� m©Ï©mÈ« �º¹ºãÓÒ�Ëã	Ó©® ¯º°� ¹ºãÓº�º

°º¹¯º�ÒmãËÓÒ« ÒÏ�ÏÈ �º�º� ��º ªãË}�¯Ò�Ë°}ÒË °º¹�

¯º�ÒmãËÓÒ« °�ºãÈ ���Ò Ò ÈÓº�Óº® Ò }È�º�Óº®

cÒ°� �� väË�ÈÓÓ©® }¯�¹Óº}È¹Ëã	Ó©®Ü}º¯º�}ºË ÏÈä©}ÈÓÒËÜ°�¯�®Ó©® ¹Ë¯ËÓº° äË�ÈããÈ ° �ãÒ�Ëã	Ó©äÒ }º¯º�}ÒäÒ ÏÈä©}ÈÓÒ«äÒ °
Ò°¹ºã	ÏºmÈÓÒËä ªãË}�¯ºÓÓº�º Ò°�º�ÓÒ}È ¹Ò�ÈÓÒ« ° ÎË°�}º® {{kt �8

�
 ���� {� .8  ���� �� Y¹�¹¯

 ��� ä�äÒÓ� ,°m  ����� k�
.,  ���� �� ÏÈ�Ò�ÓÈ« È�äº°ÁË¯È Û $U � � � 2

�
� GL�GW  ��…�� k��ä⋅°�

cÒ°� �� v²ËäÈ °º°�Èmã«
�Ò² ªãË}�¯Ò�Ë°}º�º °º¹¯º�ÒmãËÓÒ« ÓÈ
��È°�}Ë °mÈ¯º�Óº® �Ë¹Ò ½m©ãË� ªãË}�¯º�ÈÜ}È¹ã«ÜÈÓº�ÓÈ« Ò }È�
�º�ÓÈ« ºãÈ°�ÒÜ°�ºã ���Ò� �5

ªã
Û °º¹¯º�ÒmãËÓÒË m©ãË�È ªãË}�

�¯º�È� 5
}
Û }È¹ãÒ� 5°�

Û °�ºãÈ ���Ò� 5ÈÓ�}È�
Û ÈÓº�Óº® Ò

}È�º�Óº® ºãÈ°�Ë®�

�� ������



ºãÈ°�Ë® ���� ÓÈÒm©°�ÒäÒ� |�ÓÈ}º ÓÈ�ÒÓÈ« °

ª�º�º äºäËÓ�È ¹ºãÓºË °º¹¯º�ÒmãËÓÒË ÓÈ�ÓË� ¹È�È�	�

�È} }È} ÒÏ�ÏÈ °ÓÒÎËÓÒ« �º}È °mÈ¯}Ò °ÓÒÏÒ�°« °}º�

¯º°�	 º¹ãÈmãËÓÒ« �º¯�È ªãË}�¯º�È Ò �Ëä¹ ¯º°�È

¯ÈÏäË¯ºm }È¹ãÒ� zÈ¹ã« ��Ë� ¹¯º�ºãÎÈ�	 ¹Ë¯Ë�

äË�È�	°« m ÓÈ¹¯ÈmãËÓÒÒ °mÈ¯º�Óº® mÈÓÓ©� Óº �ÎË

° �º¯�ºä ªãË}�¯º�È �ÒÓ�Ë¯mÈã äËÎ�� äºäËÓ�ÈäÒ

È Ò  ÓÈ ¯Ò°� ��� { ª�Ò² �°ãºmÒ«² °�ºã ���Ò

ÏÈäË�ÈË�°« ÓË }È¹ãË®� È ¹¯ºmºãº}º® m©ãË�È ªãË}�

�¯º�È� ÒäË
�Ë® ��Ëã	ÓºË °º¹¯º�ÒmãËÓÒË� ÏÓÈ�Ò�

�Ëã	Óº ºãËË ÓÒÏ}ºË� �Ëä °�ºã ���Ò� { ¯ËÏ�ã	�È�Ë

°º¹¯º�ÒmãËÓÒË 5
�
ÓÈ�ÒÓÈË� ¹È�È�	� �¯Ò ª�ºä °º¹�

¯º�ÒmãËÓÒË }È¹ãÒ� ²º�	 Ò ÓËÏÓÈ�Ò�Ëã	Óº� Óº ��Ë�

¹¯º�ºãÎÈ�	 �mËãÒ�ÒmÈ�	°« ÒÏ�ÏÈ ¹¯º�ºãÎÈ
�Ë�º°«

¯º°�È }È¹ãÒ� rãÈ�º�È¯« ÓÈ�Èm�Ëä�°« ¹ºm©�ËÓÒ


�º}È ���Ò ªãË}�¯Ò�Ë°}ºË °º¹¯º�ÒmãËÓÒË ÈÓº�Óº®

Ò }È�º�Óº® ºãÈ°�Ë® ÓÈ�ÓË� �äËÓ	�È�	°«� �º°ãË

º��ËãËÓÒ« }È¹ãÒ °º¹¯º�ÒmãËÓÒË 5
�
�¹È�Ë� Ë�Ë

ºã	�Ë� �È} }È} }È¹ã« ��Ë� ÏÈäË�ËÓÈ °�ºãºä

���Ò� }º�º¯©® ºãÈ�ÈË� äËÓ	�Òä ��Ëã	Ó©ä °º¹�

¯º�ÒmãËÓÒËä� �Ëä }È¹ã«� È �È}ÎË ãÈ�º�È¯« �ºä��

��º ¹ºm©�ËÓÓ©® �º} ¹º°ãË ¹¯Ëm©�ËÓÒ« Òä }¯Ò�

�Ò�Ë°}º�º �¯ºmÓ« ¹¯Òmº�Ò� } °äËÓË �Ò¹È ¹Ë¯ËÓº°È

äË�ÈããÈ ÓÈ äËã}º}È¹Ëã	Ó©®� ¹¯Ò }º�º¯ºä }È¹ãÒ

¹¯È}�Ò�Ë°}Ò ¹ºãÓº°�	
 ¹º�ãº�È
�°« ���º® ���Ó�

�Ò¯�
�°« Ë
� Ò� �È}Òä º¯ÈÏºä� ÓË ¯È°°äÈ�¯ÒmÈ�


�°« ¹¯Ò º�ËÓ}Ë °º¹¯º�ÒmãËÓÒ« �Ë¹Ò� |�ÓÈ}º m©�

°º}Ò® �º} Ë�Ë ÓË ¹¯ÒmËã } ©°�¯ºä� º¹ãÈmãËÓÒ


�º¯�È ªãË}�¯º�È Ò �ãÒÓÈ °�ºãÈ ���Ò º°�ÈË�°« }º�

¯º�}º® ��� Ë� ÓÒÏ}Òä º°�ÈË�°« Ò Ë�º °º¹¯º�ÒmãËÓÒË��

iÈã	ÓË®�ËË mºÏ¯È°�ÈÓÒË �º}È ���Ò ��Ë� m©Ï©mÈ�	

�Èã	ÓË®�ËË °ÓÒÎËÓÒË ªãË}�¯Ò�Ë°}º�º °º¹¯º�ÒmãË�

ÓÒ« ÈÓº�Óº® Ò }È�º�Óº® ºãÈ°�Ë®� {°Ë ª�º ¹¯Òmº�Ò�

} �ºä�� ��º m äºäËÓ�� °ºº�mË�°�m�
�Ò® }È�¯� ����

�äºäËÓ� m�� ¹ºãÓºË °º¹¯º�ÒmãËÓÒË ª�º�º ��È°�}È

�Ë¹Ò �º°�Ò�ÈË� äÒÓÒäÈã	Óº�º ÏÓÈ�ËÓÒ«� È �º} ���Ò

Û äÈ}°ÒäÈã	Óº�º� v ª�º�º äºäËÓ�È °º¹¯º�ÒmãËÓÒË

5
�
ÓÈ�ÓË� mÓºm	 �mËãÒ�ÒmÈ�	°«� �È} }È} ÒÓ�ËÓ�

°ÒmÓºË º¹ãÈmãËÓÒË �º¯�È ªãË}�¯º�È� m©ÏmÈÓÓºË m©�

°º}Òä �º}ºä� ¹¯ÒmË�Ë� } ¯º°�� �ãÒÓ© ���Ò� �º}

cÒ°� �� jÏäËÓËÓÒ« ªãË}�¯Ò�Ë°}º�º °º¹¯º�ÒmãËÓÒ« ÓÈ ��È°�}Ë �Ë¹Ò ½m©ãË� ªãË}�¯º�ÈÜ}È¹ã«ÜÈÓº�ÓÈ« Ò }È�º�ÓÈ« ºãÈ°�ÒÜ°�ºã
���Ò� ¹¯Ò °äË�ÈÓÓºä ½}¯�¹Óº}È¹Ëã	Ó©®Ü}º¯º�}ºË ÏÈä©}ÈÓÒËÜ°�¯�®Ó©®� ¹Ë¯ËÓº°Ë �ÏÓÈ�ËÓÒ« °º¹¯º�ÒmãËÓÒ« °º°�Èmã«
�Ò² �ÈÓ©
m º�ÓÓº°Ò�Ëã	Ó©² Ë�ÒÓÒ�È²�

������ ��



°mÈ¯}Ò ÓÈ�ÒÓÈË� ¹È�È�	 �¯Ò°� �� äºäËÓ� ��� Ò }º��È

ºÓ º¹�°�Ò�°« ÓÒÎË }¯Ò�Ò�Ë°}º�º ÏÓÈ�ËÓÒ«� ²È¯È}�

�Ë¯ ¹Ë¯ËÓº°È äË�ÈããÈ mÓºm	 ÒÏäËÓÒ�°« ÓÈ }¯�¹�

Óº}È¹Ëã	Ó©®� ÓÈ �º¯�Ë ªãË}�¯º�È ÓÈ�ÓË� Áº¯äÒ�

¯ºmÈ�	°« ÓºmÈ« }È¹ã«� w�º ¹¯ÒmË�Ë� } Ë�Ë ºã	�

�Ëä� ¹ºm©�ËÓÒ
 °º¹¯º�ÒmãËÓÒ« 5
�
Ò } �Èã	ÓË®�

�Ëä� °ÓÒÎËÓÒ
 �º}È °mÈ¯}Ò� iÈãËË �Ò}ã �È}º�º

�Ò¹È °äË�ÈÓÓº�º ¹Ë¯ËÓº°È äË�ÈããÈ ��Ë� ¹ºm�º�

¯«�	°«�

{ ÏÈ}ã
�ËÓÒË °ãË��Ë� º�äË�Ò�	� ��º º°ÓºmÓº®

¹¯Ò�ÒÓº® mºÏÓÒ}ÓºmËÓÒ« °äË�ÈÓÓ©² ¹Ë¯ËÓº°ºm äË�

�ÈããÈ «mã«
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{ °m«ÏÒ ° ª�Òä �ã« Èã}Ò ¯�}º«�Ò Ò �m�Óº�º®
°�º®}Ò �ºã�ÒÓº® �� Ò �� ää ÓÈÒºãËË º¹�ÒäÈã	�
Ó©äÒ «mã«
�°« °ãË��
�ÒË ¹È¯ÈäË�¯© ¯ÈÏ�Ëã}Ò�
°}º° }ÈÎ�º® }¯ºä}Ò ��Å� ÏÈÏº¯ �� ää� ¹º�}ãÈ�ÓºË
}ºã	�º �ºã�ÒÓº® ºãËË � ää Ò�Ò¯ÒÓº® ��… �� ää�
�Ëä¹Ë¯È��¯È ¹¯Ë�mÈ¯Ò�Ëã	Óº�º ¹º�º�¯ËmÈ �ã« Èã�
}Ò ¯�}º«�Ò ¯ÈmÓÈ ���� È �ã« °�º®}Ò Û ��� Åv�

�º°ãË ��ÈãËÓÒ« ¹ºm¯ËÎ�ËÓÒ® Ò Áº¯äÒ¯ºmÈÓÒ«
¯ÈÏ�Ëã}Ò }¯ºäº} ¹¯Ò°��¹È
� ÓË¹º°¯Ë�°�mËÓÓº }
¹¯º�Ë°°� °mÈ¯}Ò� cÈÏ¯Èº�}Ë �Ë²Óºãº�Ò�Ë°}º�º ¹¯º�
�Ë°°È ¯ËäºÓ�Óº® °mÈ¯}Ò º©�Óº ¹¯Ë��Ë°�m�
� Ò°�
°ãË�ºmÈÓÒ«� �Ëã	
 }º�º¯©² «mã«Ë�°« ÒÏ��ËÓÒË mãÒ�
«ÓÒ« �º�º ÒãÒ ÒÓº�º ÁÈ}�º¯È ÓÈ ¯Èº�º°¹º°ºÓº°�	
mº°°�ÈÓºmãËÓÓº�º �ÏãÈ }ºÓ°�¯�}�ÒÒ� �º°}ºã	}�
ÏÓÈ�Ò�Ëã	ÓÈ« �ºã« ¯ÈÏ¯��ËÓÒ® }ºÓ°�¯�}�Ò® °m«�
ÏÈÓÈ ° º¯ÈÏºmÈÓÒËä m ÓÒ² �°�Èãº°�Ó©² �¯Ë�ÒÓ�
Ë°�Ë°�mËÓÓº� È}�ËÓ� m �ËäÈ�Ò}Ë Ò°°ãË�ºmÈÓÒ® ÓÈ¹�
¯ÈmãËÓ ÓÈ ¯ÈÏ¯Èº�}� °¹º°ººm ¹ºm©�ËÓÒ« °º¹�
¯º�Òmã«Ëäº°�Ò º�¯ËäºÓ�Ò¯ºmÈÓÓ©² °ºË�ÒÓËÓÒ®
ª�ºä� mÒ�� ¯ÈÏ¯��ËÓÒ«�

{ ¯Èº�Ë >��@ º¹Ò°ÈÓ© Ò°°ãË�ºmÈÓÒ« °º¹¯º�
�Òmã«Ëäº°�Ò �°�Èãº°�Ó©ä ¯ÈÏ¯��ËÓÒ«ä m °�©}ºm©²
°mÈ¯Ó©² °ºË�ÒÓËÓÒ«² äº¯°}Ò² }ºÓ°�¯�}�Ò® ÒÏ °�È�
ãÒ 6W������ ¹º�mË¯�Èm�Ò²°« ¯ËäºÓ�Èä� j°¹©�ÈÓÒ«
¹¯ºmº�ÒãÒ ÓÈ º¯ÈÏ�È² �ºã�ÒÓº® ��� ää Ò �ãÒÓº®
��� ää� |¯ÈÏ�© ÒäËãÒ ¹Ë¯mºÓÈ�Èã	Ó©Ë °�©}ºm©Ë
�m©� m©¹ºãÓËÓÓ©Ë °mÈ¯}º® ¹º� Áã
°ºä� ~È�Ëä
ÓÈ ª�Ò² º¯ÈÏ�È² äº�ËãÒ¯ºmÈãÒ ¯ËäºÓ�Ó©Ë ª�È¹©
¯Èº�� �¯ºÒÏmº�ÒãÒ ¯ÈÏ�Ëã}� ¹º� ¯ËäºÓ�Ó�
 °mÈ¯�
}� mãÒÏÒ ¹Ë¯mºÓÈ�Èã	Óº�º �mÈ �m äË°�Ë mºÏÓÒ}�
ÓºmËÓÒ« �°�Èãº°�Ó©² �¯Ë�ÒÓ�� �º°ãË ª�º�º m©�
¹ºãÓ«ãÒ äÓº�º¹¯º²º�Ó�
 ¯ËäºÓ�Ó�
 °mÈ¯}� m °¹Ë�
�ÒÈã	Óº® }ÈäË¯Ë� ÏÈ¹ºãÓËÓÓº® ÒÓË¯�Ó©ä �ÈÏºä ¹º�
�ÈmãËÓÒËä ��� l�È ° ¹¯ÒäËÓËÓÒËä ¹�ã	°Ò¯�
�Ë®
���Ò� iÈmãËÓÒË �ÈÏÈ� °ºÏ�ÈmÈËäºË m }ÈäË¯Ë� °ºº��
mË�°�mºmÈãº �ÈmãËÓÒ
 mº�© ÓÈ �ã�ÒÓË ��� ä�

j°¹©�ÈÓÒ« ÓÈ �°�Èãº°�	 ¹¯ºmº�ÒãÒ ÓÈ mºÏ��²Ë
Ò m äº¯°}º® mº�Ë ÓÈ ÈÏË � äãÓ �Ò}ãºm ¹¯Ò Ó�ãËmºä
�Ò}ãË ÓÈ�¯�ÎËÓÒ«� rºã	�ÒÓ°�mº º¯ÈÏ�ºm ¯ÈÏ¯��
�ÒãÒ°	 ¹º ¯ËäºÓ�Ó©ä �mÈä� ÓË}º�º¯©Ë Û ¹º

¹Ë¯mºÓÈ�Èã	Ó©ä �mÈä� �¯Ë�Ëã© m©Óº°ãÒmº°�Ò σ
�

�ã« º¯ÈÏ�ºm� m©¹ºãÓËÓÓ©² ¹º º¹�ÒäÈã	Óº® Ò ¯Ë�
Èã	Óº® �Ë²Óºãº�Ò«ä� ¯ÈmÓ«ãÒ°	 °ºº�mË�°�mËÓÓº ���
Ò ��� s�ää�� � º¯ÈÏ�ºm� m©¹ºãÓËÓÓ©² ¹º ¯ËÈ�
ã	Óº® ¯ËäºÓ�Óº® �Ë²Óºãº�ÒÒ Ò Ò°¹©�ÈÓÓ©² m äº¯�
°}º® mº�Ë� σ�  �� s�ää�� j°¹©�ÈÓÒ« ¹º}ÈÏÈãÒ�
��º ¹¯Ë�Ëã m©Óº°ãÒmº°�Ò °mÈ¯Ó©² ¯ËäºÓ�Ó©² °º�
Ë�ÒÓËÓÒ® °��Ë°�mËÓÓº °ÓÒÎÈË�°« ¹º� �Ë®°�mÒËä
äº¯°}º® mº�©�

{ ¯Èº�Ë >��@ º¹Ò°ÈÓº �°ºmË¯�ËÓ°�mºmÈÓÒË �Ë²�
Óºãº�ÒÒ ¯ËäºÓ�Óº® °mÈ¯}Ò ¯Ëã	°ºm ¹��Ëä ÏÈäËÓ©
¯��Óº® ���ºmº® °mÈ¯}Ò äË²ÈÓÒÏÒ¯ºmÈÓÓº® m ���
ãË}Ò°ãºä �ÈÏË� �¯Ò Ò°¹©�ÈÓÒÒ °mÈ¯Ó©² ¯Ëã	°ºm
ÓÈ �°�Èãº°�	 �°�ÈÓºmãËÓº� ��º ÓÈÒºã	��
 °º¹�
¯º�Òmã«Ëäº°�	 �°�Èãº°�Ó©ä ¯ÈÏ¯��ËÓÒ«ä ÒäË
�
º�¯ËäºÓ�Ò¯ºmÈÓÓ©Ë °mÈ¯Ó©Ë °ºË�ÒÓËÓÒ« ¯Ëã	°ºm�
m©¹ºãÓËÓÓ©Ë äË²ÈÓÒÏÒ¯ºmÈÓÓº® °mÈ¯}º® m ��ãË�
}Ò°ãºä �ÈÏË ° ¹¯Ë�mÈ¯Ò�Ëã	Ó©ä Ò °º¹��°�m�
�Òä
¹º�º�¯Ëmºä�

vºË�ÒÓËÓÒ« ¯Ëã	°ºm� ¹ºã��ËÓÓ©Ë m ��ãË}Ò°ãºä
�ÈÏË ¹¯ºmºãº}º® vm���t���vl ° ¹º�º�¯Ëmºä
ÒÏ�ËãÒ®� ÒäË
� ÓË°}ºã	}º ºãËË m©°º}�
 °º¹¯º�
�Òmã«Ëäº°�	 �°�Èãº°�Ó©ä ¯ÈÏ¯��ËÓÒ«ä� �Ëä °ºË�
�ÒÓËÓÒ«� m©¹ºãÓËÓÓ©Ë ° ¹º�º�¯Ëmºä ¹¯ºmºãº}º®
vm�����v� |�¯ËäºÓ�Ò¯ºmÈÓÓ©Ë ° Ò°¹ºã	ÏºmÈÓÒËä
°mÈ¯}Ò ° ¹¯Ë�mÈ¯Ò�Ëã	Ó©ä Ò °º¹��°�m�
�Òä ¹º�
�º�¯Ëmºä ¹¯ºmºãº}º® vm���t���vl ¯Ëã	°© ÒäË
�
°º¹¯º�Òmã«Ëäº°�	 �°�Èãº°�Ó©ä ¯ÈÏ¯��ËÓÒ«ä� ¯Èm�
Ó�
 �È}ºmº® �Ëã	Óº}È�ÈÓ©² ¯Ëã	°ºm�

{ ¯Èº�È² >��� ��@ º¹Ò°ÈÓ °¹º°º ¹ºm©�ËÓÒ«
°º¹¯º�Òmã«Ëäº°�Ò °mÈ¯Ó©² °ºË�ÒÓËÓÒ® �°�Èãº°��
Óºä� ¯ÈÏ¯��ËÓÒ
� º°ÓºmÈÓÓ©® ÓÈ ¹¯ÒäËÓËÓÒÒ °mÈ�
¯º�Óº® ¹¯ºmºãº}Ò ° �� � 1L Ò �� � &U� }º�º¯È«
ºË°¹Ë�ÒmÈË� ÓÒÏ}�
 �Ëä¹Ë¯È��¯� äÈ¯�ËÓ°Ò�Ó©²
¹¯Ëm¯È�ËÓÒ® m äË�ÈããË °mÈ¯Óº�º �mÈ� lÈ¯�ËÓ�
°Ò�Ó©Ë ¹¯Ëm¯È�ËÓÒ« °º¹¯ºmºÎ�È
�°« �mËãÒ�ËÓÒËä
º�ËäÈ Ò ¯È°�Ò¯ËÓÒËä äË�ÈããÈ �mÈ ÓÈ }ºÓË�Óº®
°�È�ÒÒ º²ãÈÎ�ËÓÒ«� rãÈ�º�È¯« ª�ºä� m °mÈ¯Óºä
°ºË�ÒÓËÓÒÒ mºÏÓÒ}È
� °ÎÒäÈ
�ÒË º°�È�º�Ó©Ë ÓÈ¹�
¯«ÎËÓÒ«� °¹º°º°�m�
�ÒË ¹ºm©�ËÓÒ
 °º¹¯º�Òm�
ã«Ëäº°�Ò °mÈ¯Ó©² °ºË�ÒÓËÓÒ® �°�Èãº°�Ó©ä ¯ÈÏ�
¯��ËÓÒ«ä�

v ¹¯ÒäËÓËÓÒËä �ÈÓÓº�º °¹º°ºÈ m©¹ºãÓÒãÒ ¯Ë�
äºÓ�Ó�
 °mÈ¯}� �Èm¯ºm©² °ºË�ÒÓËÓÒ® °�ÈãÒ 60 ���
° σ

���  ��� l�È m °äË°Ò �� � $U Ò &2� ÓÈ ¯ËÎÒäË
,°m  ��� k� 8

�
 �� {� Y°m  �� °ä�äÒÓ� �Ëä�

¹Ë¯È��¯È ÓÈ�ÈãÈ äÈ¯�ËÓ°Ò�Óº�º ¹¯Ëm¯È�ËÓÒ« °º°�
�Èmã«ãÈ ��� Åv� È ÏÈ}ÈÓ�ÒmÈãº°	 ºÓº ¹¯Ò }ºäÓÈ�Óº®
�Ëä¹Ë¯È��¯Ë� �¯Ë�Ëã m©Óº°ãÒmº°�Ò °mÈ¯Ó©² °ºË�
�ÒÓËÓÒ®� m©¹ºãÓËÓÓ©² �}ÈÏÈÓÓº® ¹¯ºmºãº}º®� m
� ¯ÈÏÈ m©�Ë� �Ëä � °ºË�ÒÓËÓÒ®� m äË�ÈããË }º�º¯©²
ÓË ¹¯ºÒ°²º�«� ¹¯Ëm¯È�ËÓÒ«� °º¹¯ºmºÎ�È
�ÒË°«
�mËãÒ�ËÓÒËä º�ËäÈ�

z¯ºäË ¹Ë¯Ë�Ò°ãËÓÓ©² °¹º°ººm� �ã« ¹ºm©�ËÓÒ«
°º¹¯º�Òmã«Ëäº°�Ò °mÈ¯Ó©² °ºË�ÒÓËÓÒ® �°�Èãº°��
Ó©ä ¯ÈÏ¯��ËÓÒ«ä� ¯Ë}ºäËÓ��Ë�°« ¹¯ÒäËÓ«�	 °¹Ë�
�ÒÈã	Ó©Ë mÒ�© º¯Èº�}Ò� �È}ÒË }È} ��È¯ÓÈ« º�
¯Èº�}È� �ãÒÁºm}È� º¹ãÈmãËÓÒË �mºm ° Ò°¹ºã	�
ÏºmÈÓÒËä �Ë²Óºãº�ÒÒ 7j� Ò �¯� >�� ��Ü��@�

|¯Èº�}È °mÈ¯Ó©² °ºË�ÒÓËÓÒ® ¹ÓËmäÈ�Ò�Ë°}Òä
äºãº�}ºä °ºÏ�ÈË� m ÓÒ² °ÎÒäÈ
�ÒË ÓÈ¹¯«ÎËÓÒ«�
}º�º¯©Ë ¹ºm©�È
� °º¹¯º�Òmã«Ëäº°�	 �°�Èãº°�Ó©ä
¯ÈÏ¯��ËÓÒ«ä >��@� sÈÒã���ÒË ¯ËÏ�ã	�È�© �º°�Ò��
Ó��© ¹¯Ò ��È¯Óº® ÓÈ�¯�Ï}Ë ��� }�È Ò �Ë°�Ò¯È�
Ïºmº® º¯Èº�}Ë º�Óº�º Ò �º�º ÎË °mÈ¯Óº�º °ºË�
�ÒÓËÓÒ«� �ºã�ÒÓÈ ¹ãÈ°�Ò�Ë°}Ò �ËÁº¯äÒ¯ºmÈÓÓº®
ÏºÓ© °º°�Èmã«ãÈ ��� ää�

{ ¯Èº�Ë >�@ ¹¯ÒmË�ËÓ© ¯ËÏ�ã	�È�© Ò°¹©�ÈÓÒ«
ÓÈ �¯Ë²�º�Ë�Ó©® ÒÏ�Ò �Èm¯ºm©² °ºË�ÒÓËÓÒ® °�ÈãÒ
¹ºm©�ËÓÓº® ¹¯º�Óº°�Ò ° σ���  ��� l�È� äº�Ë�
ãÒ¯�
�Ò² ÓÈÒºãËË �Ò¯º}º ¯È°¹¯º°�¯ÈÓËÓÓ©Ë �Ï�
ã© °mÈ¯Ó©² }ºÓ°�¯�}�Ò®� |¯ÈÏ�© �ãÒÓº® ��� ää�
�Ò¯ÒÓº® ���� ää Ò �ºã�ÒÓº® ���� ää ° ¹º¹Ë�

�� ������



¯Ë�Ó©ä ¯Ë¯ºä °mÈ¯ÒmÈãÒ m¯��Ó�
 ¹º}¯©�©äÒ
ªãË}�¯º�ÈäÒ� j°¹©�ÈÓÒ« ¹º}ÈÏÈãÒ� ��º m ¯ËÏ�ã	�
�È�Ë °Ó«�Ò« �°ÒãËÓÒ« �mÈ �ãÒÁºmÈã	Ó©ä }¯��ºä
°º¹¯º�Òmã«Ëäº°�	 �°�Èãº°�Ó©ä ¯ÈÏ¯��ËÓÒ«ä º�
¯ÈÏ�ºm ¹ºm©�ÈË�°« ºã	�Ë� �Ëä ¹º°ãË ¹¯º}ºm}Ò
¹ÓËmäÈ�Ò�Ë°}Òä äºãº�}ºä �°ºº�mË�°�mËÓÓº m ���
Ò ��� ¯ÈÏÈ�� w�º º�«°Ó«Ë�°« �Ëä� ��º ¹¯Ò ¹¯º}ºm}Ë
m ¹ºmË¯²Óº°�Óºä °ãºË äË�ÈããÈ �ºã�ÒÓº® ��� ää
º¯ÈÏ�Ë�°« ÓÈ}ãË¹ Ò ÏÈäË�Óº �mËãÒ�ÒmÈË�°« �mË¯�
�º°�	� È ¹¯Ò �ãÒÁºm}Ë �mË¯�º°�	 äË�ÈããÈ °��Ë°�
�mËÓÓº ÓË mºÏ¯È°�ÈË��

cË}ºäËÓ��Ë�°« ¹º�mË¯�È�	 ¯ËäºÓ�Ó©Ë °mÈ¯Ó©Ë
°ºË�ÒÓËÓÒ« �È}Òä mÒ�Èä º¯Èº�}Ò� }º�º¯©Ë ¹º�
m©�È
� °º¹¯º�Òmã«Ëäº°�	 ¯ÈÏ¯��ËÓÒ«ä >��@� |��
äË�ÈË�°«� ��º m ¯ËäºÓ�Ó©² °ºË�ÒÓËÓÒ«² ÓËº²º�Òäº
°ÓÒÎÈ�	 �¯ºmËÓ	 º°�È�º�Ó©² ÓÈ¹¯«ÎËÓÒ® ¯È°�«�
ÎËÓÒ«� �äËÓ	�È�	 º°�¯º�� ÓÈ�¯ËÏÈ� ��Èã«�	 �¯Ë�
�ÒÓº¹º�ºÓ©Ë �ËÁË}�©� iã« ª�º�º º�¯ËäºÓ�Ò¯º�
mÈÓÓ©Ë °mÈ¯Ó©Ë °ºË�ÒÓËÓÒ« °ãË��Ë� �ãÒÁºmÈ�	�
º¹ãÈmã«�	 mºã	Á¯Èäºm©ä ªãË}�¯º�ºä m ÒÓË¯�Óºä
�ÈÏË ÒãÒ ¹ãÈÏäËÓÓº® �º¯Ëã}º®� ¹¯º}ºm©mÈ�	 ¹ÓËm�
äÈ�Ò�Ë°}Òä äºãº�}ºä� �Ë¯m©Ë �mÈ °¹º°ºÈ �ã���
�È
� Áº¯ä� °mÈ¯Óº�º °ºË�ÒÓËÓÒ«� �¯Ë�Ò® Û °ÓÒ�
ÎÈË� �¯ºmËÓ	 º°�È�º�Ó©² ÓÈ¹¯«ÎËÓÒ® ¯È°�«ÎËÓÒ«
m ÓÒ²�

|¯ÈÏ�©� ÒäÒ�Ò¯�
�ÒË �Ïã© äº°�ºm©² }ºÓ°�
�¯�}�Ò®� ¹º�mË¯�ÈãÒ ¯ËäºÓ�Óº® °mÈ¯}Ë ° ¹¯ÒäË�
ÓËÓÒËä ¯ÈÏãÒ�Ó©² �Ë²Óºãº�Ò® >��@�

°mÈ¯}È ° ¹ºãÓ©ä ¹¯º¹ãÈmãËÓÒËä� °mÈ¯º�Ó©Ë mÈ�
ãÒ}Ò º¯ÈÈ�©mÈãÒ �ãÒÁºmÈã	Ó©ä }¯��ºä�

°mÈ¯}È ° m©¹ºãÓËÓÒËä ¯ËäºÓ�Ó©² �mºm ¹º �º®
ÎË �Ë²Óºãº�ÒÒ� ��º Ò m ¹Ë¯mºä °ã��ÈË� È ÏÈ�Ëä
º¹ãÈmãËÓÒË mºã	Á¯Èäºm©ä ªãË}�¯º�ºä m ÒÓË¯�Óºä
�ÈÏË ¹º °¹º°º� 7j��

ÏÈmÈ¯}È ° m©¹ºãÓËÓÒËä �º¹ºãÓÒ�Ëã	Ó©² �mºm
�ã« �mËãÒ�ËÓÒ« �ã�ÒÓ© ¹Ë¯mºÓÈ�Èã	Óº�º�mÈ� ÏÈ�Ëä
mÈãÒ} º¹ãÈmã«ãÒ mºã	Á¯Èäºm©ä ªãË}�¯º�ºä m ÒÓË¯�
�Óºä �ÈÏË�

�º°ãË ¯ËäºÓ�Óº® °mÈ¯}Ò º¯ÈÏ�© ¹º�mË¯�ÈãÒ �°�
�Èãº°�Ó©ä Ò°¹©�ÈÓÒ«ä� ¹º}ÈÏÈm�Òä� ��º º¯ÈÏ�©�
¹º�mË¯�Ó��©Ë ¯ËäºÓ�� ¹º �¯Ë�	Ë® �Ë²Óºãº�ÒÒ� ÒäËãÒ
°Èä�
 m©°º}�
 °º¹¯º�Òmã«Ëäº°�	 �°�Èãº°�Ó©ä ¯ÈÏ�
¯��ËÓÒ«ä� j² ¹¯Ë�Ëã m©Óº°ãÒmº°�Ò m � ¯ÈÏÈ ¹¯Ë�
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Û 6DQ�)UDQFLVFR� ����� Û 3� ���Ü����

��� 'L[WHU 5� -�� .HOO\ %� $� 5HVHDUFK RQ UHSDLU DQG LPSRYH�
PHQW PHWKRGV �� ,ELG� Û 3� ���Ü����

��� 0LNL &�� $QDPL .�� .DML +� 5HSDLU RI IDWLJXH FUDFNV EULGJH
VWUXFWXUHV� Û 6� ,� >����@� Û �� S� �,QWHUQ� ,QVW� RI :HO�
GLQJ� 'RF� ;,,, :*�Ü��Ü����

��� .RQLVKL 7�� 0LNL &� )DWLJXH DVVHVVPHQW RI UHSDLUHG VWUXFWX�
UDO FRPSRQHQWV� Û 6� ,� >����@� Û �� S� �,QWHUQ� ,QVW� RI
:HOGLQJ� 'RF� ;,,,Ü����Ü����

��� &KDSHDX :� &KRL[ G�XQ PRGH GH UHSDUÈWLRQ GHV ILVVXUHV GH
IDWLJXH GDQV OHV FRQVWUXFWLRQV VRXGHHV �� 5HYXH 6RXGXUH�
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� H[hjm^h\Zgb_ b hkgZkldZ ^ey dhglZdlghc k\Zjdb
� H[hjm^h\Zgb_ ^ey ki_pbZebabjh\Zgguo kihkh[h\ k\Zjdb

� FZrbgu b h[hjm^h\Zgb_ ^ey ^m]h\hc k\Zjdb b j_adb� bklhqgbdb iblZgby�

ijbkihkh[e_gby b bgkljmf_glu

� H[hjm^h\Zgb_ ^ey ieZaf_gghc h[jZ[hldb f_lZeeh\
� FZrbgu b h[hjm^h\Zgb_ ^ey ]Zah\hc k\Zjdb� \kihfh]Zl_evguc bgkljmf_gl

� H[hjm^h\Zgb_� ijbkihkh[e_gby b bgkljmf_glu ^ey k\Zjdb \ kj_^_ aZsblgh]h
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� H[hjm^h\Zgb_ ^ey ih^]hlh\db ih\_joghklb

� :\lhfZlbq_kdb_ kbkl_fu mijZ\e_gby ^ey k\Zjhqguo ijhp_kkh\� jh[hlu b
jh[hlhl_ogbq_kdb_ dhfie_dku

� Baf_j_gb_� dhgljhev� bkiulZgby� h[jZ[hldZ ^Zgguo
� Kj_^kl\Z aZsblu k\Zjsbdh\ b hojZgZ hdjm`Zxs_c kj_^u

� GZmqgh_ b bgnhjfZpbhggh_ h[_ki_q_gb_
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äË�	ÜÓÒ}Ëã	 °¹º°ºÓ© ºË°¹Ë�Ò�	 ºãËË m©°º}ÒË
ª}°¹ã�È�È�ÒºÓÓ©Ë ²È¯È}�Ë¯Ò°�Ò}Ò ÒÏ�ËãÒ®� ¯Èº�
�È
�Ò² ¹¯Ò ¹Ë¯ËäËÓÓ©² �Ëä¹Ë¯È��¯È²� w�º �º°�
�Ò�ÈË�°« ã���Òä °ºº�mË�°�mÒËä }ºªÁÁÒ�ÒËÓ�ºm ãÒ�
ÓË®Óº�º ¯È°�Ò¯ËÓÒ« ¹¯Ò¹º« Ò ¹È«Ëä©² °¹ãÈmºm
�Ò¯}ºÓÒ« Ò �Ò�ÈÓÈ >��� ��@� �°ÒãÒ«äÒ °º�¯��ÓÒ}ºm
{°Ë°º
ÏÓº�º ÓÈ��Óº�Ò°°ãË�ºmÈ�Ëã	°}º�º ÒÓ°�Ò���È
ÈmÒÈ�ÒºÓÓ©² äÈ�Ë¯ÒÈãºm� ljnj�käË�º Ò �¯��Ò²
¯ÈÏ¯Èº�ÈÓ ¯«� °º°�Èmºm ¹¯Ò¹ºËm �ã« ¹È®}Ò �Ò�ÈÓÈ
Ò �Ò¯}ºÓÒ« ÓÈ ÈÏË °Ò°�Ëä© �Ò�ÈÓÜ�Ò¯}ºÓÒ®ÜäË�	Ü
ÓÒ}Ëã	� }º�º¯©Ë �ºäÒÓÒ¯�
� m ÓÈ°�º«�ËË m¯Ëä«
m ¹¯ºä©�ãËÓÓº°�Ò >��@� vãË��Ë� º�äË�Ò�	� ��º
¹¯Ò �¯È�Ò�ÒºÓÓº® ¯ÈÏ¯Èº�}Ë °º°�Èmºm ¹¯Ò¹ºËm
Ò°²º�ÒãÒ ÒÏ ÁÒÏÒ}º�²ÒäÒ�Ë°}Ò²� äË�Èãã�¯�Ò�Ë°�
}Ò² °mº®°�m °ºË�ÒÓ«Ëä©² äÈ�Ë¯ÒÈãºm� �Ëä ÓË äËÓËË
�ÎË m °Ë¯Ë�ÒÓË tt m� m °m«ÏÒ ° ÓËº²º�Òäº°�	

ÒÏ�º�ºmãËÓÒ« ÒÏ�ËãÒ® ÒÏ ¯ÈÏÓº¯º�Ó©² äË�Èããºm�
äË�Èããºm Ò }Ë¯ÈäÒ}Ò mºÏÓÒ}ãÈ ½äË²ÈÓÒ�Ë°}È«�
¹¯ºãËäÈ� �È«Ó©Ë °ºË�ÒÓËÓÒ« ¹º�mË¯�È
�°« �º�
¹ºãÓÒ�Ëã	Ó©ä ÓÈ¹¯«ÎËÓÒ«ä Ò �ËÁº¯äÈ�Ò«ä� ¹¯Ò�
�ÒÓº® }º�º¯©² «mã«
�°« ¯ÈÏãÒ�Ó©Ë }ºªÁÁÒ�Ò�
ËÓ�© �Ë¯äÒ�Ë°}º�º ¯È°�Ò¯ËÓÒ« Ò äº��ãË® �¹¯��
�º°�Ò äÈ�Ë¯ÒÈãºm� { ÓÈ�ÈãË �����² �º�ºm m jwv
Òä� p� |� �È�ºÓÈ ¯È°°äº�¯ËÓ äË²ÈÓÒÏä Ò ¯ÈÏ¯È�
º�ÈÓÈ äË�º�Ò}È º�ËÓ}Ò ÓÈ¹¯«ÎËÓÓº��ËÁº¯äÒ¯º�
mÈÓÓº�º °º°�º«ÓÒ« äÓº�º°ãº®Ó©² ¹È«Ó©² ¹ºã�¹�
¯ºmº�ÓÒ}ºm©² ¹¯Òº¯ºm ¹¯Ò ÒÏäËÓËÓÒÒ �Ëä¹Ë¯È��¯
º}¯�ÎÈ
�Ë® °¯Ë�© Ò º� ÓÈ�¯ËmÈ m ¹¯º�Ë°°Ë ª}�
°¹ã�È�È�ÒÒ >��@� sÈÒºãËË °��Ë°�mËÓÓ©Ë ¹¯ºãË�
ä© ¹º ºË°¹Ë�ËÓÒ
 ¹¯º�Óº°�Ò Ò �ËºäË�¯ÒÒ �Ïãºm
mºÏÓÒ}ãÒ ¹¯Ò ¹¯ºÒÏmº�°�mË }¯�¹Óº�ÈÈ¯Ò�Ó©² }ºÓ�
°�¯�}�Ò® m ¯È}Ë�º°�¯ºËÓÒÒ� ªÓË¯�Ë�Ò�Ë°}ºä äÈ�Ò�
Óº°�¯ºËÓÒÒ� °��º°�¯ºËÓÒÒ� {º¹¯º°ÈäÒ ÓÈ¹¯«ÎËÓ�
Óº��ËÁº¯äÒ¯ºmÈÓÓº�º °º°�º«ÓÒ« Ò äË�Èãã�¯�Ò�Ë°�
}º® ÓË°ºmäË°�Òäº°�Ò °ºË�ÒÓËÓÒ® ÒÏ ¯ÈÏÓº¯º�Ó©²
äÈ�Ë¯ÒÈãºm ÏÈÓÒäÈãÒ°	 °¹Ë�ÒÈãÒ°�© �}¯ÈÒÓ°}º�º
�º°��È¯°�mËÓÓº�º äº¯°}º�º �Ë²ÓÒ�Ë°}º�º �ÓÒmË¯°Ò�
�Ë�È Òä� k�äÒ¯ÈãÈ v� |� lÈ}È¯ºmÈ ��� sÒ}ºãÈËm�
�}¯ÈÒÓÈ�� z¯ºäË ¹¯º�¯Èää äº�ËãÒ¯ºmÈÓÒ« ¯È°�
�Ë�È� ÒäÒ ¹¯Ë�ãºÎËÓ© ¹¯ºäËÎ��º�Ó©Ë ¹¯º}ãÈ�}Ò
° ÒÓ©äÒ� �Ëä � °ºË�ÒÓ«Ëä©² äÈ�Ë¯ÒÈãºm� °mº®°�
�mÈäÒ >��@� w�È }ºÓ°�¯�}�Ò« °ºË�ÒÓËÓÒ« ¹¯Ë���
«mã«Ë� º°º©Ë �¯ËºmÈÓÒ« } ¹¯Ò¹º«ä� ��Ò�©mÈ«�
��º º�Ëä ¹¯ºÒÏmº�°�mÈ Ò ÓºäËÓ}ãÈ��¯È ÒÏ�ËãÒ®
ÒÏ ¯ÈÏÓº¯º�Ó©² äÈ�Ë¯ÒÈãºm �º°�È�º�Óº mËãÒ}Ò Ò
m �Èã	ÓË®�Ëä ���� mºÏ¯È°�È�	� ãº�Ò�Óº ¹¯Ë�¹º�
ãºÎÒ�	� ��º© ²È¯È}�Ë¯Ò°�Ò}È ¹¯Ò¹ºËm m}ã
�ÈãÈ
}ºªÁÁÒ�ÒËÓ� �Ë¹ãºmº�º ¯È°�Ò¯ËÓÒ« Ò äº��ã	 �¹�
¯��º°�Ò� z¯ºäË �º�º� ¯Ë�Ò�	 ª�� ¹¯ºãËä� äºÎÓº
¹��Ëä Ò°¹ºã	ÏºmÈÓÒ« m }È�Ë°�mË ¹¯ºäËÎ��º�Ó©²

½�ËÁº¯äÒ¯�
�Ò²°«� °ãºËm m©°º}º¹ãÈ°�Ò�Ó©² °Ë�
¯Ë¯«Ó©²� Ïºãº�©²� äË�Ó©² ¹¯Ò¹ºËm� ÏÈ¹ºãÓ«
�
�Ò² �Ò¯º}Ò® ÏÈÏº¯�

iËä¹ÁÒ¯�
�È« ¹¯ºäËÎ��º�ÓÈ« ¹¯º}ãÈ�}È�
¹ºÏmºã«
�È« �mËãÒ�Ò�	 ¹¯º�Óº°�	 °ºË�ÒÓËÓÒ« }Ë�
¯ÈäÒ�Ë°}º�º �Ò°}È �ÈÏºmº® ��¯ÒÓ© ° äË�ÈããÒ�
�Ë°}Òä mÈãºä� ¹¯Ë�ãºÎËÓÈ m jÓ°�Ò���Ë ¹¯ºãËä
äÈ�Ë¯ÒÈãºmË�ËÓÒ« Òä� j� s� n¯ÈÓ�ËmÒ�È� �È}È«
}ºÓ°�¯�}�Ò« ÓË �ºã	}º �mËãÒ�ÒmÈË� ¹ãº�È�	 ¹È®�
}Ò� Óº Ò ¯ÈmÓºäË¯Óº ¯È°¹¯Ë�Ëã«Ë� ÓÈ¹¯«ÎËÓÒ«�
mºÏÓÒ}È
�ÒË m ¹¯º�Ë°°Ë ¹È®}Ò >��@� v �Ëã	
 ºË°�
¹Ë�ËÓÒ« ¯ËãÈ}°È�ÒÒ ÓÈ¹¯«ÎËÓÒ®� mºÏÓÒ}È
�Ò² m
°m«ÏÒ ° ¯ÈÏãÒ�ÒËä }ºªÁÁÒ�ÒËÓ�ºm �Ë¯äÒ�Ë°}º�º
¯È°�Ò¯ËÓÒ«� ¹¯Ò ÒÏ�º�ºmãËÓÒÒ �mË¯�º°¹ãÈmÓ©²
ªãËäËÓ�ºm äË�Èããºº¯ÈÈ�©mÈ
�Ò² ÒÓ°�¯�äËÓ�ºm�
Ò°¹ºã	ÏºmÈãÒ ¹¯Ò¹ºÒ °Ò°�Ëä© äË�	ÜÓÒ}Ëã	ÜäÈ¯�
�ÈÓË�� ÒäË
�ÒË �º°�È�º�Ó�
 ¹ãÈ°�Ò�Óº°�	 >��@�

iã« °ÓÒÎËÓÒ« ÓÈ¹¯«ÎËÓÒ® ¯Ë}ºäËÓ��Ë�°« }ºÓ�
°�¯�Ò¯ºmÈ�	 ÒÏ�ËãÒ« ° �Ë�Èã«äÒ� �º¹�°}È
�ÒäÒ
�ËÁº¯äÈ�ÒÒ m äË°�È² ¹È®}Ò� ÏÈ °�Ë� ��ºÓËÓÒ« °�Ë�
Óº}� �ºÁ¯ºm Ò �� ¹� >��@� |�ÓÈ}º Ò°¹ºã	ÏºmÈ�	
¯Ë}ºäËÓ�È�ÒÒ� ¯ÈÏ¯Èº�ÈÓÓ©Ë �ã« äËã}Ò² ÒÏ�ËãÒ®
¯È�ÒºªãË}�¯ºÓÓº® �Ë²ÓÒ}Ò� �ã« }¯�¹Óº�ÈÈ¯Ò�Ó©²
ÒÏ�ËãÒ® �È°�º ÓËª}ºÓºäÒ�Óº� Ò ¹º¯º® ÓËmºÏäºÎÓº
m©¹ºãÓÒ�	 }ºÓ°�¯�}�ÒmÓº�

|��Ëã	Ó©Ë �Ïã© ªÓË¯�Ë�Ò�Ë°}Ò² �°�ÈÓºmº} ¯È�
º�È
� ¹¯Ò m©°º}Ò² �°m©�Ë ����Åv� �Ëä¹Ë¯È��¯È²�
¹º�mË¯�È«°	 ºã	�Òä ÓÈ�¯�Ï}Èä� �¯Ò¹ºÒ �ºãÎÓ©
ºË°¹Ë�ÒmÈ�	 mºÏäºÎÓº°�	 ÒÏ�º�ºmãËÓÒ« ¹È«Ó©²
}ºÓ°�¯�}�Ò® ÒÏ }ºä¹È}�Ó©² Ò ¹º¯Ò°�©² äÈ�Ë¯Ò�
Èãºm Ò ÓËäË�Èããºm ° ¯ÈÏãÒ�Ó©äÒ }ºªÁÁÒ�ÒËÓ�ÈäÒ
ãÒÓË®Óº�º ¯È°�Ò¯ËÓÒ«� {º äÓº�Ò² °ã��È«² º°Óºmº®
�È}Ò² ¹¯Ò¹ºËm °ã�ÎÈ� °¹ãÈm© °Ò°�Ëä© ÓÒ}Ëã	Ü
²¯ºäÜº¯Ü}¯ËäÓÒ®� jÓº��È m }È�Ë°�mË ���º¹ãÈm}Ò²
ÓÈ¹ºãÓÒ�ËãË® Ò°¹ºã	Ï�
� äºãÒ�ËÓ ÒãÒ mºã	Á¯Èä�
w�Ò ÓÈÒºãËË ���º¹ãÈm}ÒË m ¹¯Ò¯º�Ë äË�Èãã© Ò��
¯È
� ¯ºã	 äº�ÒÁÒ}È�º¯ºm Û �ËÓ�¯ºm }¯Ò°�Èã�
ãÒÏÈ�ÒÒ� ãÈ�º�È¯« �Ëä� �ã���ÈË�°« °�¯�}��¯È
�mÈ >��@� iã« �äËÓ	�ËÓÒ« º¯ÈÏºmÈÓÒ« ²¯�¹}Ò²
ÁÈÏ Ò °ÓÒÎËÓÒ« �ÒÁÁ�ÏÒÒ ¹º �¯ÈÓÒ�Èä ÏË¯ËÓ ¹¯Ò
m©°º}º�Ëä¹Ë¯È��¯Óº® ¹È®}Ë ÓÒ}ËãËm©äÒ ¹¯Ò¹º«äÒ
ª�º® °Ò°�Ëä©� }¯ºäË mmË�ËÓÒ« m °º°�Èm ¹¯Ò¹º«
ãÈ�º¯º�Ó©² äË�Èããºm� ¹¯Ë�ãÈ�ÈË�°« °mË°�Ò } äÒ�
ÓÒä�ä� ¹È«Ëä©® ÏÈÏº¯ �ÓË ºãËË ��� ä}ä� >��@�

vãË��Ë� º�äË�Ò�	� ��º ¹¯Ò¹ºÒ ° ºã	�Òä }ºãÒ�
�Ë°�mºä º¯È Ò }¯ËäÓÒ« ª¯ºÏÒºÓÓº�È}�ÒmÓ© Ò ÓË
¹¯Ò�º�Ó© �ã« ¹È®}Ò �ºÓ}º°�ËÓÓ©² }ºÓ°�¯�}�Ò® �°º�
�ºm©Ë� ¯Ë�Ë��È�©Ë ¹ÈÓËãÒ� ¹ãÈ°�ÒÓ�È�º�¯Ë¯Ò°�©Ë
�Ë¹ãººäËÓÓÒ}Ò Ò �¯��� }º�º¯©Ë mº äÓº�ºä º¹¯Ë�
�Ëã«
� ¯ÈÏmÒ�ÒË °ºm¯ËäËÓÓº® �Ë²ÓÒ}Ò� �ºª�ºä� mº
{°Ë°º
ÏÓºä ÓÈ��Óº�Ò°°ãË�ºmÈ�Ëã	°}ºä ÒÓ°�Ò���Ë
ÈmÒÈ�ÒºÓÓ©² äÈ�Ë¯ÒÈãºm� jwv Òä� p� |� �È�ºÓÈ�
�Ë²ÓºäÈ�Ë Ò �¯��Ò² º¯�ÈÓÒÏÈ�Ò«² ¯ÈÏ¯Èº�ÈÓ© ¹¯Ò�
¹ºÒ ÓÈ º°ÓºmË ÓÒ}Ëã« ° äÈãº® ª¯ºÏÒºÓÓº® È}�Òm�
Óº°�	
 �ã« ¹È®}Ò ÓË¯ÎÈmË
�Ò² °�ÈãË®� �È}� {�
n� tº¯�Óºm©ä ° °º�¯��ÓÒ}ÈäÒ ¹¯Ë�ãºÎËÓ ¹¯Ò¹º®
�c�s��n� }º�º¯©® ¹¯ÒäËÓ«Ë�°« m °Ë¯Ò®Óºä ¹¯º�
ÒÏmº�°�mË ¯�ãË® ¯È}Ë� mºÏ��²ÜmºÏ��² >��Ü��@�

|°ºËÓÓº m©°º}ÒË �¯ËºmÈÓÒ« ¹¯Ë��«mã«
�°« }
°º°�ÈmÈä ÎÈ¯º¹¯º�Ó©² ¹¯Ò¹ºËm� ¹¯ÒäËÓ«Ëä©² �ã«
ÒÏ�º�ºmãËÓÒ« �Ë�ÈãË® �ÈÏº��¯ÒÓÓ©² �mÒ�È�ËãË®�
�º°}ºã	}� m �º¹ãÒmË °º�Ë¯ÎÒ�°« °Ë¯È� �º m ¹¯º�Ë°°Ë
°�º¯ÈÓÒ« ÒÏ�ËãÒË ¹º�mË¯�ÈË�°« °�ã	ÁÒ�Óº® }º¯�
¯ºÏÒÒ� È º°ÓºmÓ©Ë ªãËäËÓ�©� Ò°¹ºã	Ï�Ëä©Ë m }È�

�� ������



�Ë°�mË �Ë¹¯Ë°°ÈÓ�ºm� °ÓÒÎÈ
� °�º®}º°�	 ¹¯º�Òm ª�º®
}º¯¯ºÏÒÒ >��@� { �º ÎË m¯Ëä« ¹¯Ò¹ºÒ ÓÈ º°ÓºmË
°Ò°�Ëä© ÓÒ}Ëã	Ü²¯ºäÜ�Ò¯}ºÓÒ® ÏÓÈ�Ò�Ëã	Óº ¯È°�Ò�
¯«
� mºÏäºÎÓº°�Ò ¹È®}Ò ÎÈ¯º¹¯º�Ó©² ÓÒ}ËãËm©²
°¹ãÈmºm� m �ºä �Ò°ãË ¹¯Ò ���ºmºä ÓÈ�¯ËmË >��Ü��@�

{ ¹º°ãË�ÓÒË �Ë°«�ÒãË�Ò« m Èm�ºäºÒãË°�¯ºËÓÒÒ�
²ÒäÒ�Ë°}º® ¹¯ºä©�ãËÓÓº°�Ò� ¹¯ºä©�ãËÓÓºä Ò
�¯ÈÎ�ÈÓ°}ºä °�¯ºÒ�Ëã	°�mË ÓÈ²º�«� �Ò¯º}ºË ¹¯Ò�
äËÓËÓÒË ãÒ°�ºmÈ« °�Èã	 Ò ¹¯ºÁÒã	Ó©® ¹¯º}È� °
ÈÓ�Ò}º¯¯ºÏÒ®Ó©ä ¹º}¯©�ÒËä ÒÏ �ÒÓ}È� }È} ¹¯È�
mÒãº� �ºã�ÒÓº® äËÓËË � ää� �¯Ò °mÈ¯}Ë }ºÓ°�
�¯�}�Ò® ÒÏ �È}Ò² äÈ�Ë¯ÒÈãºm ÏÈ�Ò�ÓºË ¹º}¯©�ÒË
m©�º¯ÈË� m ÏºÓË �Ë¯äÒ�Ë°}º�º mãÒ«ÓÒ« m�ºã	 �mÈ
ÓÈ �Ò¯ÒÓË ÓÈ�¯ËmÈ� ÓÈ�ÒÓÈ« ° �Ëä¹Ë¯È��¯© Ò°�
¹È¯ËÓÒ« �º �Ëä¹Ë¯È��¯© ¹ãÈmãËÓÒ« �ÒÓ}È� �ºm�
�º¯ÓÈ« �Èã	mÈÓÒÏÈ�Ò« «mã«Ë�°« �º¯º�º°�º«�Òä
¹¯º�Ë°°ºä� È Ò°¹ºã	ÏºmÈÓÒË ÓÒÏ}º�Ëä¹Ë¯È��¯Ó©²
¹¯Ò¹ºËm� ¹¯Ò }º�º¯©² äºÎÓº ©ãº © ÒÏËÎÈ�	
Ò°¹È¯ËÓÒ«� ÓË ºË°¹Ë�ÒmÈË� �º°�È�º�Óº® ¹¯º�Óº°�Ò�
{ ÁÒ¯äË (6$% �bmË�Ò«� m }È�Ë°�mË ¹¯Ò¹º« ¹¯Ë��
ãºÎËÓº ¹¯ÒäËÓ«�	 äË�Ó�
 ¹¯ºmºãº}�� ¹º°}ºã	}�
äË�	 ãË�}º º¯ÈÏ�Ë� ° �ÒÓ}ºä °¹ãÈm© Û ãÈ��Ó	 Û
m ã
ºä °ºº�Óº�ËÓÒÒ� �¯Ò�Ëä ¹È®}� ¹¯ºÒÏmº�«�
¹º °²ËäË °mÈ¯}Ò lj�� ÒÓº��È ° �ºÈmãËÓÒËä }
È¯�ºÓ� ÓËºã	�º�º }ºãÒ�Ë°�mÈ È}�ÒmÓº�º �ÈÏÈ �}Ò°�
ãº¯º�È�� lË�ÓÈ« ¹¯Ò°È�º�ÓÈ« ¹¯ºmºãº}È Û ªãË}�
�¯º� ° �ºÈm}º® }¯ËäÓÒ« �� �� Ò äÈ¯�ÈÓ�È �� ��
ÒäËË� �Ëä¹Ë¯È��¯� ¹ãÈmãËÓÒ« ���… ���� Åv� È �Ëä�
¹Ë¯È��¯È ¹ãÈmãËÓÒ« �ÒÓ}ÈÛ ��� Åv� yÒ�}Ò® �ÒÓ}
º°�ÈË�°« ÓÈ ¹ºmË¯²Óº°�Ò °�ÈãÒ Ò ¯È°�mº¯«Ë�°« m
äË�Ò� |¯ÈÏ�Ë�°« ãÈ��Ó	� }º�º¯È« Ò ¹º}¯©mÈË�
¹Ë¯Ë²º�Óº® ��È°�º} äËÎ�� ¹È«Ó©ä �mºä Ò �ÒÓ�
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� {� i� �È¹ÈÓ�ÒÓ� k� l� rË¯Ë°�ºmº®� ����

cÒ°� �� v²ËäÈÎËãËÏÓº�º¯ºÎÓº® �Ò°�Ë¯Ó© ° ÏÈ�Ò�Óº® È¯äÈ��¯º® cÒ°� �� cÈ°¹ºãºÎËÓÒË �mºm ¹¯ÒmÈ¯}Ò ¹¯Ë�º²¯ÈÓÒ�Ëã	Ó©² ���

�� ������



{ ÓÈ°�º«�ËË m¯Ëä« |k| ½kÏºmäÈ�� ÓÈ º°Óº�
mÈÓÒÒ m©¹ºãÓËÓÓ©² ¯È°�Ë�ºm Ò ° Ò°¹ºã	ÏºmÈÓÒËä
�Ë²ÓÒ�Ë°}º�º ¯Ë�ËÓÒ« >�@ ÒÏ�º�ÈmãÒmÈË� ¯«� äº�
�ËãË® mÈ�ºÓºm��Ò°�Ë¯Ó �ã« ¹Ë¯ËmºÏ}Ò º¹È°Ó©² �¯��
Ïºm� °ÓÈÎÈ« Ò² °mÈ¯Ó©äÒ }ºÓ°�¯�}�Ò«äÒ ¹¯Ë�º²�
¯ÈÓÒ�Ëã	Ó©² ����

{ ���� �� ¹¯ºÒÏº�ãÈ ÈmÈ¯Ò«� °m«ÏÈÓÓÈ« ° º¹�
¯º}Ò�©mÈÓÒËä °�Ë¹È �¯�ÎËÓ©² °ÎÒÎËÓÓ©äÒ ���
ãËmº�º¯º�Ó©äÒ �ÈÏÈäÒ mÈ�ºÓºm��Ò°�Ë¯Ó äº�ËãÒ ���

�������� |°ãË�ºmÈÓÒË ÈmÈ¯Ò®Ó©² �Ò°�Ë¯Ó ¹º}È�
ÏÈãº� ��º °mÈ¯ÓÈ« }ºÓ°�¯�}�Ò« È¯äÈ��¯©

�σ�  ��� l�È� °�Èã	 ��� ºË°¹Ë�ÒãÈ �Ëãº°�Óº°�	
È¯äÈ��¯© Ò }º�ãÈ� { °ÈäÒ² ÏÈ�Ò�Ó©² ���È² ÒäËãÒ
äË°�º ÓËÏÓÈ�Ò�Ëã	Ó©Ë �ËÁº¯äÈ�ÒÒ �¯Ò°� ��� }º�º�
¯©Ë ÓË º�¯ÈÏÒãÒ°	 ÓÈ Ò°¹¯ÈmÓº°�Ò È¯äÈ��¯© Ò
�Ëãº°�Óº°�Ò }º�ãÈ� w�º ¹ºãÓº°�	
 ¹º��mË¯�Òãº ¯Ë�
Ï�ã	�È�© ¹¯ºmË�ËÓÓ©² ¯È°�Ë�ºm�

�È}Òä º¯ÈÏºä� Ò°¹ºã	ÏºmÈÓÒË ¹¯Ë�ãºÎËÓÓº®
°mÈ¯Óº® }ºÓ°�¯�}�ÒÒ ÏÈ�Ò�Ó©² �°�¯º®°�m Ò äË�º�È
Ë�º ¯È°�Ë�È ÓÈ ¹¯º�Óº°�	 ° ��Ë�ºä mÏÈÒäº°m«ÏÒ
ÎË°�}º°�Ò Ò �°�º®�Òmº°�Ò }º�ãÈ Ò ªãËäËÓ�ºm ÏÈ�
�Ò�Ó©² �°�¯º®°�m È¯äÈ��¯© �Ò°�Ë¯Ó �ã« ¹Ë¯ËmºÏ�
}Ò º¹È°Ó©² �¯�Ïºm ¹ºÏmºã«Ë� ÒÏËÎÈ�	 m©²º�È ÒÏ
°�¯º« È¯äÈ��¯© ¹¯Ò ÓË°�ÈÓ�È¯�Ó©² ÈmÈ¯Ò®Ó©² °Ò�
��È�Ò«²�

�� {È�ºÓ© � �º� ¯Ë�� �� bÈ��¯È� Û l�� �¯ÈÓ°¹º¯�� ����� Û
��� °�

�� �È�� ������� cn� l�z �{��i ����� yËãËÏÓº�º¯ºÎÓÈ«
�Ò°�Ë¯ÓÈ �{� s�nÒãÒ¹¹ºm��� k�bä©¯Ëm� c�n� zÈÓÒmË�
Ò �¯� Û |¹�ã� ��������� r
ã� ¢ ���

�� �È�� ����� �}¯È�ÓÈ� lzj � { ��' ����� ~Èã�ÏÓÒ�ÓÈ �Ò°�
�Ë¯ÓÈ � {� k� zÈ¯È°	ºm� v� l� z¼ã¼ä¼�� {� i� �È¹ÈÓ��Ó
�È �Ó� Û sÈ�¯�}� ����������� r
ã� ¢ ��

'HVLJQ RI SURWHFWLYH ILWWLQJV DQG PHWKRG IRU VWUHQJWK GHVLJQ� DOORZLQJ IRU FRPELQHG VWDELOLW\ RI WDQN ERLOHUV DQG SURWHFWLRQ
HQFORVXUH RI WKH VWRS VDIHW\ YDOYH V\VWHP� DUH VXJJHVWHG� 7KLV GHVLJQ PDNHV LW SRVVLEOH WR PDLQWDLQ SHUIRUPDQFH RI WKH
ILWWLQJV XQGHU HPHUJHQF\ FRQGLWLRQV� ZKHQ WUDQVSRUWLQJ KD]DUGRXV EXONHG FDUJR� DQG SURYLGH HQYLURQPHQW SURWHFWLRQ�
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£¿ÌÚ ÎÏÇËÄÏÚ ÜÓÓÄÉÑÇÁÌÍÂÍ ÇÐÎÍÊÛÆÍÁ¿ÌÇÞ ÉÄÏ¿ËÇÖÄÐÉÇÔ ÎÍÃÉÊ¿ÃÍÉ Á ÐÁ¿ÏÍÖÌÍË ÎÏÍÇÆÁÍÃÐÑÁÄ ÎÏÇ ÐÑÏÍÇÑÄÊÛ�
ÐÑÁÄ Ñ¿ÌÉÄÏÍÁ Ç ÃÏÒÂÍÈ ËÍÏÐÉÍÈ ÑÄÔÌÇÉÇ�

zã
� Ë m © Ë ° ã º m È � ���ºmÈ« °mÈ¯}È� }Ë¯ÈäÒ�Ë°}ÒË ¹º�}�
ãÈ�}Ò� }È�Ë°�mº Áº¯äÒ¯ºmÈÓÒ«� º¯�ÈÓÒÏÈ�Ò« ¹¯ºÒÏmº�°�mÈ

�Ë²Óºãº�Ò« °mÈ¯}Ò ÓÈ }Ë¯ÈäÒ�Ë°}Ò² ¹º�}ãÈ�}È²
È}�ÒmÓº mÓË�¯«ãÈ°	 m °mÈ¯º�ÓºË ¹¯ºÒÏmº�°�mº Ë�Ë
m ����Ü�����Ë �º�©� { °��º°�¯ºËÓÒÒ ¯ÈÏ¯Èº�}�
}Ë¯ÈäÒ�Ë°}Ò² ¹º�}ãÈ�º} mËã ¡sjj �v� }º�º¯©®
ÓÈãÈ�Òã Ò² ¹¯ºÒÏmº�°�mº� |�ÓÈ}º m ¹Ë¯Ë°�¯ºË�ÓºË
Ò ¹º°�¹Ë¯Ë°�¯ºË�ÓºË m¯Ëä« ª�� �Ë²Óºãº�Ò
� ÓË°�
äº�¯« ÓÈ m°Ë ËË �º°�ºÒÓ°�mÈ� ÓË Ò°¹ºã	ÏºmÈãÒ� pË
mºÏm¯È�ËÓÒË ÓÈ ¯º°°Ò®°}ÒË mË¯ÁÒ ¹¯ºÒÏº�ãº m
���� ��� }º��È �¹º°ãË ºÏÓÈ}ºäãËÓÒ« ° �¯ºmÓËä ¹¯º�
ÒÏmº�°�mÈ °��ºm ÓÈ ÏÈ¹È�Ó©² mË¯Á«²� ��Ë ÓÈ²º�«�
�Ò¯º}ºË ¹¯ÒäËÓËÓÒË }Ë¯ÈäÒ�Ë°}ÒË ¹º�}ãÈ�}Ò ¹¯Ò
°mÈ¯}Ë� ¯Ë�ËÓÒËä ¯�}ºmº�°�mÈ n��� ½k�äÒ¯Èã�
�Ë®°}ÒË mË¯ÁÒ� ©ãÈ ¹¯ºÒÏmË�ËÓÈ ÏÈ}�¹}È ¹È¯�ÒÒ
}Ë¯ÈäÒ�Ë°}Ò² ¹º�}ãÈ�º} }ºÓ�Ë¯ÓÈ (6$%� �°ÒãÒ�
«äÒ º��ËãÈ �ãÈmÓº�º °mÈ¯�Ò}È �Ë²Óºãº�Ò« °mÈ¯}Ò
ÓÈ }Ë¯ÈäÒ�Ë°}Ò² ¹º�}ãÈ�}È² mÓË�¯ËÓÈ ¹¯Ò °�¯º�
Ò�Ëã	°�mË �ÈÓ}Ë¯ºm� vË�º�Ó« ºÓÈ mÓË�¯«Ë�°« ¹¯Ò

°�¯ºÒ�Ëã	°�mË �¯��º® äº¯°}º® �Ë²ÓÒ}Ò� m �È°�Óº°�
�Ò� ¹¯Ò °mÈ¯}Ë °�ÈãË® ¹ºm©�ËÓÓº® Ò m©°º}º® ¹¯º��
Óº°�Ò� sÈÒºãËË ¹¯º�¯Ë°°ÒmÓº® �ã« ª�Ò² °�ÈãË®
º}ÈÏÈãº°	 ¹¯ÒäËÓËÓÒË �Ë²Óºãº�ÒÒ äË²ÈÓÒÏÒ¯ºmÈÓ�
Óº® °mÈ¯}Ò }º¯Ó« �mÈ mº m°Ë² ¹¯º°�¯ÈÓ°�mËÓÓ©²
¹ºãºÎËÓÒ«² ¹º¯º�}ºmº® ¹¯ºmºãº}º® ������s �Ò�
ÈäË�¯ºä ��� ää� zË¯ÈäÒ�Ë°}ÒË ¹º�}ãÈ�}Ò ºË°¹Ë�Ò�
ãÒ m©°º}ºË }È�Ë°�mº Áº¯äÒ¯ºmÈÓÒ« º¯È�Óº® °�º�
¯ºÓ© �mÈ� ��º ¹ºÏmºãÒãº Ò°}ã
�Ò�	 �º¹ºãÓÒ�
�Ëã	Ó�
 º¹Ë¯È�Ò
 °�¯ºÎ}Ò }º¯Ó« �mÈ Ò È¯�ºÓº���
�ºm�
 °mÈ¯}� ÓË¹ãÈm«�Òä°« ªãË}�¯º�ºä� }º�º¯�

��ã« ºË°¹Ë�ËÓÒ« �È¯ÈÓ�Ò¯ºmÈÓÓº m©°º}º�º �¯ºmÓ«
}È�Ë°�mÈ }º¯Ó« �mÈ� ÓË¯Ë�}º ¹¯ÒäËÓ«ãÒ ÓÈ °��º°�
�¯ºÒ�Ëã	Ó©² ÏÈmº�È²�

tÒäÒ�Ë°}Ò® °º°�Èm }Ë¯ÈäÒ}Ò Òä¹º¯�Ó©² ¹º��
}ãÈ�º} °ãË��
�Ò®� äÈ°� �� ���� 6L2�� ���� $O�2��
��� 0J2� ��� &D2�

sÈÒºãËË ¹¯ÒäËÓ«Ëä©Ë mÒ�© }Ë¯ÈäÒ�Ë°}Ò²
¹º�}ãÈ�º} Û ¹º�}ãÈ�}Ò }¯��ãº® Áº¯ä© �ÒÈäË��
¯ºä �� �� �� ää Ò ¹ãº°}ÒË ° Áº¯äÒ¯�
�Ë® }ÈÓÈm�
}º® ��� ää� zºÓ�Ë¯Ó (6$% m©¹�°}ÈË� ¹º�}ãÈ�}Ò

� l� �� bÈ¯È¹ºm� k� k� kmË¯	«Óºm� ����

cÒ°� �� yËãËÏÓº�º¯ºÎÓÈ« �Ò°�Ë¯ÓÈ ¹º°ãË º¹¯º}Ò�©mÈÓÒ«
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°Ë}�ÒºÓÓº�º �Ò¹È m º°ÓºmÓºä �ãÒÓº® ��� ää ° ¯ÈÏ�
äË¯ºä ÏmËÓÈ �� ää� ��º ¹ºÏmºã«Ë� Òä �Ó��	°«� }º�
¹Ò¯�« ãÒÓÒ
 °�©}È� �º�}ãÈ�}Ò ¹¯Ò}¯Ë¹ãËÓ© ÓÈ
ãËÓ�� �Ò¯ÒÓº® �� ää ° }ãËËmº® ¹ºmË¯²Óº°�	
� ��º
¹ºÏmºã«Ë� ÓÈ�ËÎÓº ÏÈ}¯Ë¹Ò�	 ËË ÓÈ �mË� m �ºä
�Ò°ãË Ò m ¯ÈÏ�Ëã}Ë ËÏ �º¹ºãÓÒ�Ëã	Ó©² ¹¯ÒÎÒä�
Ó©² Ò �¯��Ò² �°�¯º®°�m Ò ��Ë¯ÎÒmÈ�	°« ¹¯Ò °mÈ¯�
}Ë� ÓË°äº�¯« ÓÈ m©�º¯ÈÓÒË }ãË« m ãÒÏãËÎÈ�Ò²
} ÏºÓË °mÈ¯}Ò ºãÈ°�«²� zãË® ÓË mãÒ«Ë� ÓÈ }È�Ë°�mº
äË�ÈããÈ �mÈ� iã« ÏÈ�Ò�© º� ¹ºm¯ËÎ�ËÓÒ®� ÏÈ��
¯«ÏÓËÓÒ® Ò }ãËËmÈ« ¹ºmË¯²Óº°�	 ãËÓ�© ÏÈ}¯©�È
m�º¯º® ÏÈ�Ò�Óº® ãËÓ�º®� ��Èã«Ëäº® ¹Ë¯Ë� }¯Ë¹�
ãËÓÒËä ¹º�}ãÈ�}Ò ÓÈ °�©}Ë�

{ °m«ÏÒ ° ÒÏãºÎËÓÓ©ä m©�Ë mºÏÓÒ}ÈË� mº¹¯º°
º¯�ÈÓÒÏÈ�ÒÒ ¹¯ºÒÏmº�°�mÈ �È}Ò² ¹º�}ãÈ�º} ÓÈ
ªãË}�¯º�Ó©² ¹¯ºÒÏmº�°�mÈ²� ��º m¹ºãÓË ¹º °ÒãÈä
¹¯Ë�¹¯Ò«�Ò«ä��ãËÓÈä È°°º�ÒÈ�ÒÒ ½wãË}�¯º���
iã« ª�º�º m¹ºãÓË ¹¯Ò�º�Óº °��Ë°�m�
�ËË ºº¯��
�ºmÈÓÒË ¹¯Ò ÓË}º�º¯º® Ë�º �º¯Èº�}Ë� �È}�
 ¯È�
º��� È �È}ÎË °ºÏ�ÈÓÒË °¹Ë�ÒÈãÒÏÒ¯ºmÈÓÓº�º ºº�
¯��ºmÈÓÒ« äº�ãÈ © mÏ«�	 ÓÈ °Ë« ÁÒ¯äÈ ½{ËãäÈ��

|¹©� ¹¯ÒäËÓËÓÒ« }Ë¯ÈäÒ�Ë°}Ò² ¹º�}ãÈ�º} ¹¯Ò
°�¯ºÒ�Ëã	°�mË ÏÈ}ÈÏºm ÓÈ n��� ½k�äÒ¯Èã�Ë®°}ÒË
mË¯ÁÒ� ¹º}ÈÏ©mÈË�� ��º m °��º°�¯ºËÓÒÒ °ºmË¯�ËÓ�
°�mºmÈÓÒË �Ë²Óºãº�ÒÒ ���ºmº® °mÈ¯}Ò ÓËÒÏËÎÓº
��Ë� °m«ÏÈÓº ° Ò² ¹¯ÒäËÓËÓÒËä� Ò m �Èã	ÓË®�Ëä
ª�º ¹¯ºÒÏº®�Ë� mº äÓº�Ò² º�¯È°ã«²�

([DPSOHV RI HIILFLHQW DSSOLFDWLRQ RI FHUDPLF EDFNLQJV LQ ZHOGLQJ IRU FRQVWUXFWLRQ RI WDQNHUV DQG RWKHU PDULQH HQJLQHHULQJ
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�º°��¹ÒãÈ m ¯Ë�È}�Ò
 ����������

M>D �������������


���������������	��������	��������

������	����������

:� ?� DHJHLUGKDBC� dZg^� l_og� gZmd� G�F�F:OEBG� <� =� ;MJYD� >� >� DMGDBG� bg`_g_ju

�Bg�l we_dljhk\Zjdb bf� ?� H� IZlhgZ G:G MdjZbgu�

ÎÇÐ¿Ì Ã¿ÑÖÇÉ ÜÊÄÉÑÏÇÖÄÐÉÍÂÍ ÐÇÂÌ¿Ê¿� ÜÉÁÇÁ¿ÊÄÌÑÌÍÂÍ ÇÆËÄÏÞÄËÍËÒ ÑÍÉÒ ÇÊÇ Ì¿ÎÏÞÅÄÌÇÝ Á ÒÐÊÍÁÇÞÔ ÎÍÁÚ�

×ÄÌÌÍÂÍ ÁÍÆÃÄÈÐÑÁÇÞ ÎÍËÄÔ� ®ÍÉ¿Æ¿ÌÚ ÎÏÄÇËÒØÄÐÑÁ¿ Ã¿ÌÌÍÂÍ ÒÐÑÏÍÈÐÑÁ¿ Ì¿Ã ÑÏ¿ÃÇÕÇÍÌÌÚËÇ Ã¿ÑÖÇÉ¿ËÇ ¿Ì¿ÊÍ�
ÂÍÁÚÔ ÐÇÂÌ¿ÊÍÁ� £¿ÌÚ ÉÏÇÁÚÄ ÎÄÏÄÃ¿ÑÍÖÌÍÈ Ô¿Ï¿ÉÑÄÏÇÐÑÇÉÇ Ç ÎÏÍÁÄÃÄÌ¿ ÍÕÄÌÉ¿ ÃÍÐÑÇÂ¿ÄËÍÈ ÑÍÖÌÍÐÑÇ ÒÌÇÁÄÏ�
Ð¿ÊÛÌÍÂÍ Ã¿ÑÖÇÉ¿ ÜÊÄÉÑÏÇÖÄÐÉÇÔ Î¿Ï¿ËÄÑÏÍÁ ÐÁ¿ÏÉÇ� ²É¿Æ¿ÌÚ ÎÒÑÇ Ï¿Ð×ÇÏÄÌÇÞ ÁÍÆËÍÅÌÍÐÑÄÈ Ã¿ÑÖÇÉ¿�
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� Ë m © Ë ° ã º m È � ���ºmÈ« °mÈ¯}È� °mÈ¯º�ÓºË ºº¯��ºmÈ�
ÓÒË� �È��Ò}� �º}� ÓÈ¹¯«ÎËÓÒË� º¹�º¯ÈÏm«Ï}È� ¹ºäË²ºÏÈ�Ò�
�ËÓÓº°�	

iã« ªãË}�¯ºäÈ�ÓÒ�Óº® °ºmäË°�Òäº°�Ò °mÈ¯º�Óº�º
ºº¯��ºmÈÓÒ«� ¹º°�¯ºËÓÓº�º ¹¯ËÎ�Ë m°Ë�º ÓÈ ÈÏË
m©°º}º�È°�º�Ó©² ¹¯Ëº¯ÈÏºmÈ�ËãË®� �¯Ë�Ë�°« º«�
ÏÈ�Ëã	ÓºË ÓÈãÒ�ÒË �Èã	mÈÓÒ�Ë°}º® ¯ÈÏm«Ï}Ò ��c�
m �È��Ò}ºmº® È¹¹È¯È��¯Ë� �È}ÒË �È��Ò}Ò �ºãÎÓ©
ºË°¹Ë�ÒmÈ�	 ÒÏäË¯ËÓÒ« ° �¯Ë�Ëäº® �º�Óº°�	
 m
�°ãºmÒ«² �º¯ËÓÒ« °mÈ¯º�Óº® ���Ò� È ÏÓÈ�Ò�� º�ãÒ�
�È�	°« �°�º®�Òmº°�	
 } mºÏ�Ë®°�mÒ
 ¹ºäË² Ò ÓÈ�
mº�º}� È �È}ÎË °¹º°ºÓº°�	
 ¹Ë¯Ë�ÈmÈ�	 °Ò�ÓÈã m
�Ò¯º}ºä �È°�º�Óºä Ò �ÒÓÈäÒ�Ë°}ºä �ÒÈ¹ÈÏºÓË� ÓË�
ÏÈmÒ°Òäº º� Ë�º Áº¯ä© Ò ¹ºã«¯Óº°�Ò�

|©�Óº m °mÈ¯º�Óºä ºº¯��ºmÈÓÒÒ �ã« ÒÏäË�
¯ËÓÒ« �º}È Ò ÓÈ¹¯«ÎËÓÒ« ãÒº �ã« ¹º°�¯ºËÓÒ«
°Ò°�Ëä �¹¯ÈmãËÓÒ« ° }ºÓ��¯ÈäÒ º¯È�Ó©² °m«ÏË®
¹º �º}� �ÓÈ¹¯«ÎËÓÒ
� ¹¯ÒäËÓ«
�°« �È��Ò}Ò� m©�
¹ºãÓËÓÓ©Ë ÓÈ º°ÓºmË ªÁÁË}�È tºããÈ >�@� �¯ÈÓ°�
Áº¯äÈ�º¯ºm �º}È ���� >�@� �°�¯º®°�m �Ò¹È äº���
ã«�º¯��Ëäº��ã«�º¯ �lil� >�@� �Ë¯äº¹¯Ëº¯ÈÏº�
mÈ�ËãË® ���� >�@�

rãÈ�º�È¯« ÓËm©°º}º® °�ºÒäº°�Ò� ¹¯º°�º�Ë Ò ÓÈ�
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°mº®°�mÈ °ºË�ÒÓËÓÒ« Èã
äÒÓÒËmº�º °¹ãÈmÈ ���� °º °�Èã	
 k��� °� ���Ü����

/HH :�%� HW DO� vmº®°�mÈ °ºË�ÒÓËÓÒ® äÈ�ÓÒËmº�º °¹ãÈmÈ $=��%�+��� m©¹ºãÓËÓÓ©² °mÈ¯}º®

�¯ËÓÒËä ° ¹Ë¯ËäË�ÒmÈÓÒËä� °� ���Ü����

0$7(5,$/6 6&,(1&( DQG 7(&+12/2*< �kÓ�ãÒ«�� ����� Û 9RO� ��� ¢ � �ÈÓ�ã� «Ï��

=KDQJ <��%�� 5HQ '�<� cÈ°¹¯Ë�ËãËÓÒË ¹¯º�Ó©² }È¯Ò�ºº¯ÈÏ�
�Ò² ªãËäËÓ�ºm m äË�ÈããË �mÈ

¹¯Ò �mË¯�º® ÓÈ¹ãÈm}Ë� °� ����Ü�����

$EGROPDOHNL $� 5� HW DO� |�ËÓ}È m«Ï}º°�Ò ¯ÈÏ¯��ËÓÒ« ÓÈ ¹ºmË¯²Óº°�Ò ¯ÈÏ�ËãÈ äËÎ�� ÓÈ²ãË°�

�º�Ó©ä °mÈ¯Ó©ä �mºä Ò º°ÓºmÓ©ä äË�Èããºä m ¯ËÈ}�º¯È² �°�ÈÓºmº} �ã« �Ò�¯º}¯Ë}ÒÓ�È�

°� ����Ü�����

4LX +� HW DO� {ãÒ«ÓÒË �Ë¯äÒ�Ë°}Ò² �Ò}ãºm °mÈ¯}Ò Ò ²ºãº�Óº® º¯Èº�}Ò ÓÈ m«Ï}º°�	 ¯ÈÏ¯��ËÓÒ«

°�ÈãÒ 61���� ¹º�mË¯ÎËÓÓº® °�È�Ò�Ë°}º® Ò �ÒÓÈäÒ�Ë°}º® ÓÈ�¯�Ï}Ë� °� ����Ü�����

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

�ÎË ¹º°�ÈmãËÓº ��� ãÈÏË¯Ó©² ¯ºº�ºm� °� ����

9DQVFKHQ:�sÈÓË°ËÓÒË ¹º}¯©�Ò® ÓÈ mÓ��¯ËÓÓÒ² ¹ºmË¯²Óº°�«² ãÈÏË¯Óº® ¹º¯º�}ºmº® ÓÈ¹ãÈm}º®�

°� ���� ���Ü���� ����

6FKUHLEHU )� �ºã	}º ¹¯ÒäËÓËÓÒË �Ë¯äÒ�Ë°}º�º ÓÈ¹©ãËÓÒ« °�ËãÈãº mºÏäºÎÓ©ä ¹º��Ëä }¯�¹Óº�º

°��ÓÈ� °� ���Ü����

&UDPHU +� HW DO� zºÓ�È}�ÓÈ« °mÈ¯}È °�ÈãË® ° m©°º}Òä °º�Ë¯ÎÈÓÒËä ��ãË¯º�È� °� ���� ���Ü����

6FKXVWHU -� | °º¯�È² °�ÈãÒ Ò �¯��Ò² º°ºËÓÓº°�«²� } °ºÎÈãËÓÒ
� ¹º��Ò ¹¯Èm�È�� °� ���Ü����

/HLVLQJ 6�� 6DQGHUV :� j '96 ��Ë� �º�ºmÒ�	 °mÈ¯�Ò}ºm ¹º �Ò¯Ë}�ÒmÈä ljv� °� ���Ü����

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

7VLUNDV 6� $� HW DO� |�ËÓ}È �ËÁº¯äÈ�Ò® °��º°�¯ºÒ�Ëã	Ó©² }ºä¹ºÓËÓ�ºm� m©¹ºãÓËÓÓ©² ãÈÏË¯ºä�

° ¹ºäº�	
 ¹º�²º�È ° ãº}Èã	Óº��ãºÈã	Ó©äÒ }ºÓË�Ó©äÒ ªãËäËÓ�ÈäÒ� °� ��Ü���

0HULJ &�� 2NXU $� j°°ãË�ºmÈÓÒË m«Ï}º°�Ò ¯ÈÏ¯��ËÓÒ« °mÈ¯º�Ó©² ªãË}�¯º�ºm 6$( ���� ° ¯��Ò�

ãºm©ä ¹º}¯©�ÒËä Ò º¹¯Ë�ËãËÓÒË }ºªÁÁÒ�ÒËÓ�È ÓË°ºº�mË�°�mÒ«� °� ��Ü���

0RRQ '� 9� HW DO� lÈ}¯º°�¯�}��¯È� �mË¯�º°�	 Ò �Ëä¹Ë¯È��¯È °mÈ¯Óº�º °ºË�ÒÓËÓÒ« ÓÈ °�ÈãÒ

+6/$���� °� ��Ü����

1RODQ '� HW DO� |¯ÈÏºmÈÓÒË �°È�º�Ó©² �¯Ë�ÒÓ m }º¯ÓËmºä ¹¯º²º�Ë }ºã	�Ëm©² °mÈ¯Ó©² �mºm

�¯�º¹¯ºmº�È ÒÏ ÓÒÏ}º��ãË¯º�Ò°�º® °�ÈãÒ� m©¹ºãÓËÓÓºä ¯��Óº® ���ºmº® °mÈ¯}º® ªãË}�¯º�ºä °

�Ëãã
ãºÏÓ©ä ¹º}¯©�ÒËä� °� ���Ü����

5DPLQL 1� 0� GH 5LVVRQH HW DO� {ãÒ«ÓÒË �Ë²Óºãº�ÒÒ °mÈ¯}Ò �¹ºãºÎËÓÒË ¹¯Ò °mÈ¯}Ë� }ºãÒ�Ë°�mº

°ãºËm� ªÓË¯�Ò« ���Ò Ò �Ò¹ ÏÈ�Ò�Óº�º �ÈÏÈ� ÓÈ ÓÈ¹ãÈmãËÓÓ©® ¹º¯º�}ºmº® ¹¯ºmºãº}º® äË�Èãã

$16,�$:6 $������� (��7�� °� ���Ü����

'XQQH '� HW DO� v�¯�}��¯Ó©Ë ²È¯È}�Ë¯Ò°�Ò}Ò äÓº�º¹¯º²º�Ó©² �mºm� m©¹ºãÓËÓÓ©² ���ºmº®

°mÈ¯}º® ° ¹º¯º�}ºmº® ¹¯ºmºãº}º®� °� ���Ü����

&KDR <� -� {Ò� ¯ÈÏ¯��ËÓÒ« �º�Ë�Ó©²�mºmÛ º�¯©m °mÈ¯Óº® �º�}Ò Ò ¯ÈÏ¯��ËÓÒË ¹º ¹ºmË¯²Óº°�Ò

¯ÈÏ�ËãÈ� °� ���Ü����

)HQJ -� HW DO� lº�ËãÒ¯ºmÈÓÒË ° ¹ºäº�	
 äË�º�È }ºÓË�Ó©² ªãËäËÓ�ºm �Ë¯äÒ�Ë°}º�º ÓÈ¹¯«ÎËÓÒ«

m ¹¯º�Ë°°Ë �ÒÁÁ�ÏÒºÓÓº�º °ºË�ÒÓËÓÒ« äËÎ�� }Ë¯ÈäÒ�Ë°}Òä $O�2� Ò Èã
äÒÓÒËä� °� ���Ü����

*DR -�� :X &� sË®¯ºÁÈÏÏÒ��¹¯ÈmãËÓÒË ¹¯º¹ãÈmãËÓÒËä �mÈ ¹¯Ò °mÈ¯}Ë �j�� °� ���Ü����

6KLU]DGL $� $�� 6DLQGUHQDQ *�sºm©® äË�º� �ÒÁÁ�ÏÒºÓÓº® Ë°Áã
°ºmº® ¹È®}Ò �mË¯�©ä ¹¯Ò¹ºËä

°¹ãÈmºm Èã
äÒÓÒ« ° Ò°¹ºã	ÏºmÈÓÒËä ÎÒ�}º�º �ÈããÒ« �ÏÈ«m}È ÓÈ ¹È�ËÓ� ���������� {ËãÒ}º¯Ò�

�ÈÓÒ«�� °� ���Ü����

0D ;�� <RVKLGD )�  Ò°ãËÓÓºË äº�ËãÒ¯ºmÈÓÒË ¯È°¹¯Ë�ËãËÓÒ« ÓÈ¹¯«ÎËÓÒ® °�mÒ�È m ¹È«Óºä °ºË�

�ÒÓËÓÒÒ $O�$O�2�� °� ���Ü����

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

1RUPDQ $� )�� %LUOH\ 6� 6�� 3UDQJQHOO 3� %� cÈÏ¯Èº�}È Óºmº® m©°º}º¹¯º�Óº® ¹¯Ò°È�º�Óº®

¹¯ºmºãº}Ò $OÜ6F �ã« °mÈ¯}Ò ¹ãÈmãËÓÒËä Èã
äÒÓÒËm©² °¹ãÈmºm �ã« ÈmÒÈ�ÒºÓÓº�}º°äÒ�Ë°}º®

¹¯ºä©�ãËÓÓº°�Ò °Ë¯ÒÒ ����� °� ���Ü����

'HXWVFK 0� *�� 3XQNDUL $� HW DO� vmÈ¯ÒmÈËäº°�	 ãÒ°�ºmº�º äÈ�Ë¯ÒÈãÈ ÒÏ °¹ãÈmÈ Èã
äÒÓÒ« ����

�ºã�ÒÓº® �…� ää ¹¯Ò °mÈ¯}Ë º�Óº� Ò �m�²¹��}ºm©ä ãÈÏË¯ºä 1G�<$*� °� ���Ü����

.K� $� $�� +DVVDQ 3� %� HW DO� {ãÒ«ÓÒË °mÈ¯º�Ó©² ¹È¯ÈäË�¯ºm ÓÈ äÒ}¯º°�¯�}��¯� Ò °mº®°�mÈ

ÏºÓ© «�¯È °mÈ¯Óº® �º�}Ò m °mÈ¯Ó©² °ºË�ÒÓËÓÒ® ÒÏ m©°º}º¹¯º�Óº�º Èã
äÒÓÒËmº�º °¹ãÈmÈ� m©�

¹ºãÓËÓÓº�º °mÈ¯}º® �¯ËÓÒËä ° ¹Ë¯ËäË�ÒmÈÓÒËä� °� ���Ü����

�� ������



3XQNDUL k�� :HFNPDQ '� &� HW DO� {ãÒ«ÓÒË °º�Ë¯ÎÈÓÒ« äÈ�ÓÒ« ÓÈ °mÈ¯}� �m�²¹��}ºm©ä ãÈÏË¯ºä

1G�<$* Èã
äÒÓÒËmº�äÈ�ÓÒËm©² °¹ãÈmºm� °� ���Ü����

1HOVRQ 7� :�� 6WHHO 5� -� HW DO� �Ë¯äÒ�Ë°}ÒË Ò°°ãË�ºmÈÓÒ« ÓÈ äË°�Ë Ò mãÒ«ÓÒË äË²ÈÓÒ�Ë°}Ò²

°mº®°�m ¹º°ãË °mÈ¯}Ò �mºm� m©¹ºãÓËÓÓ©² �¯ËÓÒËä ° ¹Ë¯ËäË�ÒmÈÓÒËä ÓÈ �Ò°¹Ë¯°ÒºÓÓº��¹¯º��

ÓËÓÓ©Ë Èã
äÒÓÒËm©Ë °¹ãÈm©� °� ���Ü����

6KLQR]DNL .�� 'HMXQ /L HW DO� sÈã
�ËÓÒË �¯Ë�ÒÓºº¯ÈÏºmÈÓÒ« �Ò¹È ,9 m °mÈ¯Ó©² °ºË�ÒÓËÓÒ«²

ÒÏ m©°º}º²¯ºäÒ°�©² ÁË¯¯Ò�Ó©² m©°º}º¹¯º�Ó©² °�ÈãË®� °� ���Ü����

'HMXQ /L� 6KLQR]DNL .� HW DO� kÓÈãÒÏ ÁÈ}�º¯ºm� mºÏ�Ë®°�m�
�Ò² ÓÈ �¯Ë�ÒÓºº¯ÈÏºmÈÓÒË �Ò¹È

,9 m °mÈ¯Ó©² °ºË�ÒÓËÓÒ«² ÒÏ m©°º}º²¯ºäÒ°�©² ÁË¯¯Ò�Ó©² m©°º}º¹¯º�Ó©² °�ÈãË®� °� ���Ü����

-RKDQ 6LQJK 3� HW DO��¯º�ÓºÏÒ¯ºmÈÓÒË �°�Èãº°�Óº® �ºã�ºmË�Óº°�Ò °�©}ºm©² °mÈ¯Ó©² °ºË�ÒÓËÓÒ®

ÒÏ °�ÈãÒ $,6, ���/ ° ¯ÈÏÓº® �ËºäË�¯ÒË® mÈãÒ}ºm ° Ò°¹ºã	ÏºmÈÓÒËä ¹º�²º�È äË°�Ó©² ÓÈ¹¯«ÎËÓÒ®�

°� ���Ü����

0RXVDYL 0� *� HW DO� jÏäËã	�ËÓÒË ÏË¯ÓÈ ãÈ�º�È¯« º��ËãËÓÒ
 ÏË¯ÓÈ m �mÈ² ÒÏ kk����� m©¹ºã�

ÓËÓÓ©² °mÈ¯}º® �¯ËÓÒËä ° ªãË}�¯ºäÈ�ÓÒ�Ó©ä ¹Ë¯ËäË�ÒmÈÓÒËä� °� ���Ü����

6&+:(,66�	 358)7(&+1,. �km°�¯Ò«�� ����� Û ¢ � �ÓËä� «Ï��

/HWRYVN\ (� lÒ}¯º°�¯�}��¯Ó©Ë È°¹Ë}�© °mÈ¯Ó©² °ºË�ÒÓËÓÒ®� �°�º®�Òm©² ¹¯º�Òm ¹ºãÏ��Ë°�Ò�

°� ��Ü���

vmÈ¯º�ÓÈ« �Ë²ÓÒ}È ÁÒ¯ä© ½r£ãË¯�� °� ���

½sËÎÓºË� º¯È�ËÓÒË ° m©°º}º}È�Ë°�mËÓÓ©äÒ °�Èã«äÒ� °� ���

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

5LKDU *� |Ë°¹Ë�ËÓÒË }È�Ë°�mÈ m ºãÈ°�Ò °mÈ¯}Ò� °� ��Ü���

*RORE 0�� .RYHV $� lË�º�© Ò°}�°°�mËÓÓº�º ÒÓ�ËããË}�È ¹¯ÒäËÓÒ�Ëã	Óº } °mÈ¯}Ë� °� ��Ü��� ���

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

8UDQ 0� zºÓ�¯ºã	 }È�Ë°�mÈ }ºÓ�È}�Óº® �º�Ë�Óº® °mÈ¯}Ò ° ¹ºäº�	
 äÓº�º¹È¯ÈäË�¯Ò�Ë°}º�º

ÈÓÈãÒÏÈ m ÁÈÏºmºä ¹¯º°�¯ÈÓ°�mË� {mË�ËÓÒË� °� ���Ü����

7DNHXFKL .� nº¯ä�ãÈ ¯È°�Ë�È °mÈ¯Ó©² °ºË�ÒÓËÓÒ®� ¹º�mË¯ÎËÓÓ©² °�È�Ò�Ë°}Òä ÓÈ�¯�Ï}Èä�

°� ���Ü���� ����

:(/',1* ,17(51$7,21$/ �kÓ�ãÒ«�� ����� Û 9RO� ��� ¢ �� �ÈÓ�ã� «Ï��

']XED 6� {ãÒ«ÓÒË ¹È¯ÈäË�¯ºm ¹¯º�Ë°°È °�©}ºmº® °mÈ¯}Ò ¹º� �ÈmãËÓÒËä ÓÈ ¹¯º�Óº°�	 Ò m«Ï}º°�	

�¯��È�©² °ºË�ÒÓËÓÒ® ¹ºãÒmÒÓÒãÒ�ËÓÁ�º¯Ò�È� °� ���Ü����

6DWR <� 6�� .RNDZD +� �¯º�Ë°° °mÈ¯}Ò �¯ËÓÒËä ° ¹Ë¯ËäË�ÒmÈÓÒËä� °� ���Ü����

7DNDVX 1� vmÈ¯}È �¯ËÓÒËä ¹ãÈ°�äÈ°°� °� ���Ü����

0DGHD .� HW DO� �¯ÒäËÓÒäº°�	 �Òº�Óº�º ãÈÏË¯È ¹¯Ò °mÈ¯}Ë Èã
äÒÓÒËm©² °¹ãÈmºm� °� ���Ü����

7HUDVDNL 7�� <DPDNDZD '� j°°ãË�ºmÈÓÒË °mÈ¯º�Ó©² �ËÁº¯äÈ�Ò® Ò º°�È�º�Ó©² ÓÈ¹¯«ÎËÓÒ®�

º¯ÈÏ�
�Ò²°« m °ºË�ÒÓËÓÒ«² ÒÏ ¹¯ºä©�ãËÓÓº �Ò°�º�º �Ò�ÈÓÈ� °� ���Ü����

6DVDEH 6� HW DO� tÈ¯È}�Ë¯Ò°�Ò}Ò ãÈÏË¯Óº® °mÈ¯}Ò °¹ãÈmºm Èã
äÒÓÒ« �ã« Èm�ºäºÒã	Óº® ¹¯º�

ä©�ãËÓÓº°�Ò� °� ���Ü����

2JDZD .� HW DO� vmÈ¯}È �¯ËÓÒËä äÈ�ÓÒËmº�º °¹ãÈmÈ $= ��� °� ���Ü����

6KDUDSRY 0� *� |¹�ÒäÒÏÈ�Ò« �ÈÏºmº® ÏÈ�Ò�© ¹¯Ò ¹ãÈÏäËÓÓº® °mÈ¯}Ë�

2YFKDUHQNR <X� 1� |�ËÓ}È �°�Èãº°�Óº® ¹¯º�Óº°�Ò °mÈ¯Ó©² °ºË�ÒÓËÓÒ® ¹¯Ò äÈãº�Ò}ãºmºä ÓÈ��

¯�ÎËÓÒÒ ° ¹ºäº�	
 }¯Ò�Ë¯Ò« -�ÒÓ�Ë�¯ÈãÈ� °� ���Ü���� 6HOHFWHG IURP 6YDURFKQRH 3URL]YRGVWYR�

5XVVLD� ����� �� ���� �����

'XEURYVNLL 9� $� HW DO� �¯Ë��¹¯ËÎ�ËÓÒË m©¹ãË°}È äË�ÈããÈ ¹¯Ò ªãË}�¯º}ºÓ�È}�Óº® ÓÈ¹ãÈm}Ë

¹¯ºmºãº}º® ÒÏ °�ÈãÒ ��&U��� °� ���Ü����

'HQLVRY /� 6�� 0HGYHGHY 6� 9�iÒÁÁË¯ËÓ�Ò¯ºmÈÓÓ©® ¹º�²º� } }ºä¹	
�Ë¯Óºä� ¹¯ºË}�Ò¯ºmÈÓÒ


°mÈ¯Ó©² }ºÓ°�¯�}�Ò®� °� ���Ü����

3RNKRGQ\D ,� .� vmÈ¯º�Ó©Ë äÈ�Ë¯ÒÈã© Û °ºm¯ËäËÓÓºË °º°�º«ÓÒË Ò �ËÓ�ËÓ�ÒÒ ¯ÈÏmÒ�Ò«�

°� ���Ü����

3DUVKLQ 6� *� j°¹ºã	ÏºmÈÓÒË È}�ÒmÒ¯�
�Ò² äÈ�Ë¯ÒÈãºm ¹¯Ò È¯�ºÓº���ºmº® °mÈ¯}Ë� °� ���Ü����

:(/',1* ,17(51$7,21$/ �kÓ�ãÒ«�� ����� Û 9RO� ��� ¢ �� �ÈÓ�ã� «Ï��

$L]DZD 7� wãË}�¯ºäÈ�ÓÒ�ÓÈ« ¯ºãÒ}ºmÈ« °mÈ¯}È Èã
äÒÓÒËm©² ãÒ°�ºm ¹º� �ÈmãËÓÒËä� °� ���Ü����

7DNDKDVKL .� HW DO��¯º�Óº°�	 °ºË�ÒÓËÓÒ« ÓÈ¹ãÈmãËÓÓ©² mÈãÒ}ºm ÓÈ �ºÓ}Ò² Èã
äÒÓÒËm©² ãÒ°�È²

° Ò°¹ºã	ÏºmÈÓÒËä m©°º}º°}º¯º°�Óº® °mÈ¯}Ò &2��ãÈÏË¯ºä� °� ���Ü����

6KLEDWD .� HW DO� vmÈ¯}È �Ë�ÈãË® Èã
äÒÓÒËm©² }�Ïºmºm Èm�ºäºÒãË® ° ¹ºäº�	
 m©°º}ºäº�Óº�º

1G�jk� ãÈÏË¯È ° ¹È¯ÈããËã	Ó©äÒ ¹��}ÈäÒ� °� ���Ü����

3HQDVD 0�� 5LYHOD &��¯ÒäËÓËÓÒË ¹¯º�Ë°°È ãÈÏË¯Óº® °mÈ¯}Ò �ã« ÓË¯ÎÈmË
�Ò² °�ÈãË® ÓËºã	�º®

�ºã�ÒÓ©� °� ���Ü����

4XLQWDQD 5� HW DO� j°°ãË�ºmÈÓÒË ªÁÁË}�ÒmÓº°�Ò ¹Ë¯ËÓº°È ãË�Ò¯�
�Ò² ªãËäËÓ�ºm Áã
°ºm m

¹¯º�Ë°°Ë ���ºmº® °mÈ¯}Ò ¹º� Áã
°ºä� °� ���Ü����

/DVDUVRQ (� 9� lË�º�© Ò°}�°°�mËÓÓº�º ÒÓ�ËããË}�È ¹¯Ò °mÈ¯}Ë�  � �� vº¯ Ò Áº¯äÈãÒÏÈ�Ò«

ÏÓÈÓÒ®� °� ���Ü����

������ ��



.DUNLQ 9� $� cË�ËÓÒË º¯È�Óº® ÏÈ�È�Ò �Ë¹ãº¹¯ºmº�Óº°�Ò ° ��Ë�ºä �Ë¹ãº�© ¹ãÈmãËÓÒ« Ò ÏÈ�mË¯�

�ËmÈÓÒ«� °� ���Ü����

0DNDUHQNR 9� '� {ãÒ«ÓÒË º}°Ò�È ��ãË¯º�È ÓÈ ¹Ë¯ËÓº° äË�ÈããÈ ¹¯Ò °mÈ¯}Ë ¹º}¯©�©äÒ ªãË}�¯º�

�ÈäÒ� °� ���Ü����

6RURNLQ /� ,� |�ËÓ}È °�º®}º°�Ò } º¯ÈÏºmÈÓÒ
 �¯Ë�ÒÓ ¹¯Ò °mÈ¯}Ë Ò �Ë¯äºº¯Èº�}Ë ÓÒ}ËãËm©²

°¹ãÈmºm °�º®}Ò² } ¹ºãÏ��Ë°�Ò �|Ïº¯�� °� ���Ü����

(URIHHY 9� $� cË�ËÓÒË ÏÈ�È� º¹�ÒäÒÏÈ�ÒÒ �Ë²Óºãº�ÒÒ ° ¹ºäº�	
 }ºä¹	
�Ë¯Óº�º äº�ËãÒ¯ºmÈÓÒ«

¹¯º�Ë°°È °mÈ¯}Ò� °� ���Ü����

/HEHGHY 9� $� HW DO� |¹�ÒäÒÏÈ�Ò« ¹¯ºË}�Ò¯ºmÈÓÒ« ¹º�È
�Ò² ¯ºãÒ}ºm m ºº¯��ºmÈÓÒÒ �ã«

Èm�ºäÈ�Ò�Ë°}º® Ò äË²ÈÓÒÏÒ¯ºmÈÓÓº® ���ºmº® °mÈ¯}Ò� °� ���Ü����

9RONRY 6� 6� �ã	�¯ÈÏm�}ºmÈ« °mÈ¯}È }ºä¹ºÓËÓ�ºm ÒÏ Ò°}�°°�mËÓÓº® }ºÎÒ� °� ���Ü�����

:(/',1* -251$/ �vbk�� ����� Û 9RO� ��� ¢ � �ÈÓ�ã� «Ï��

0HVVLHU 5� :� r����ÒË ºãÈ°�Ò ¹¯ÒäËÓËÓÒ« �Ò¯Ò�Óº® °mÈ¯}Ò� °� ��Ü���

2FKL +� HW DO� vmÈ¯}È �¯ËÓÒËä ° Ò°¹ºã	ÏºmÈÓÒËä äË�ÈããÒ�Ë°}º® m°�Èm}Ò� °� ��Ü���

6DO]HU 7� (� |¹�ÒäÒÏÈ�Ò« ¯Ëã	ËÁÓº® °mÈ¯}Ò ¹¯ÒäËÓÒ�Ëã	Óº } �Ë¯äË�Ò�Ó©ä �¹ãº�ÓËÓÒ«ä�

°� ��Ü���

:HOGLQJ 5HVHDUFK 6XSSOHPHQW

+XDQJ ;�� 5LFKDUGV 1��/� �Ë²Óºãº�Ò« �ÒÁÁ�ÏÒºÓÓº® m©°º}º�Ëä¹Ë¯È��¯Óº® ¹È®}Ò �ã« ÒÏ�º�ºm�

ãËÓÒ« �Ò�ÈÓºm©² °º�ºm©² °�¯�}��¯ Û °�È�Ò°�Ò�Ë°}ºË Ò°°ãË�ºmÈÓÒË� °� ��Ü���

1JX\HQ1� 7� HW DO�kÓÈãÒ�Ò�Ë°}ºË ¹¯ÒãÒÎËÓÓºË ¯Ë�ËÓÒË�ã« �mº®Óº�º ªããÒ¹°ºÒ�Óº�º Ò°�º�ÓÒ}È

�Ë¹ãÈ m }ºÓË�Óºä �ºã°�ºãÒ°�ºmºä äÈ�Ë¯ÒÈãË� °� ��Ü���

*UXV]F]\N $� zÒÓË�Ò}È ¹º�ãº�ËÓÒ« ÈÏº�È m °mÈ¯º�Óº® mÈÓÓË ¹¯Ò ¯ÈÏÓ©² ¯ËÎÒäÈ² ¹ãÈmãËÓÒ«

¹¯Ò°È�º�Ó©² äË�Èããºm �Ò¹È )HÜ&Ü0Q� °� ��Ü����

6HNXOLF '� 3� HW DO��¯º�ÓºÏÒ¯ºmÈÓÒË mË°È �Èã�ËãÒ Ò �º¹ºãº�ÒÒ Èã
äÒÓÒËm©² ¹È«Ó©² °ºË�ÒÓËÓÒ®�

°� ���Ü����

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

+DQFRFN 5� sºmÈ« ÏÈ�Ò�ÓÈ« º�ËÎ�È �ã« °mÈ¯�Ò}ºm� °� ��Ü���

6WHZDUW &� �Ë²Óºãº�Ò« Ò°¹ºã	ÏºmÈÓÒ« mË¯�Ò}Èã	Ó©² ¹ãÒ� �ã« ÒÏ�º�ºmãËÓÒ« }º}°ºm©² È¯ÈÈÓºm

¹ºÏmºã«Ë� ¹¯º�ãÒ�	 Ò² °¯º} ª}°¹ã�È�È�ÒÒ� °� ��Ü���

+DQFRFN 5�sºmÒÓ}Ò ¹¯ºÒÏmº�°�mÈ m vbkÛ }º¯¹�°È �ã« ÓËÁ�Ë� Ò �ÈÏº¹¯ºä©°ãºm©² ¹ãÈ�Áº¯ä�

°� ��Ü���

+DQFRFN 5� vmÈ¯�Ò}Ò��º¯ºmºã	�© ¹¯ÒmÈ¯ÒmÈ
� ¯ºÓËm©Ë ãÒ°�© m �¯�ÏºmÒ}È²� ¹º°�Èmã«Ëä©²

�ã« mº®°} m j¯È}Ë� °� ��Ü���

-RKQVHQ 0� 5� cÈº�È« ¹¯È}�Ò}È °���ËÓ�ºm lÒãÁº¯�°}º�º }ºããË�ÎÈ� °� ��Ü���

+DQFRFN 5�|ÓºmãËÓÒË ��ËÓ©² ¹¯º�¯Èää ¹º °mÈ¯}Ë� m }º�º¯©² äº��� ¹¯ÒÓÒäÈ�	 ��È°�ÒË ¯ÈÏÓ©Ë

¹º}ºãËÓÒ«� °� ���

+XDQJ &�� .RX 6� �Ò}mÈ�ÒºÓÓ©Ë �¯Ë�ÒÓ© ¹¯Ò ¹ºãÓºä ¹¯º¹ãÈmãËÓÒÒ °mÈ¯Ó©² �mºm ÒÏ °¹ãÈmÈ

$OÜ0JÜ6L� °� ���Ü����

6HQNDUD -� HW DO� �¯º�ÓºÏÒ¯ºmÈÓÒË m©¹ãË°}È ¹¯Ò }ºÓ�È}�Óº® �º�Ë�Óº® °mÈ¯}Ë� °� ���Ü����

&DYDOOL 1� HW DO� lº�ËãÒ¯ºmÈÓÒË ÏºÓ© °�Ë¹ãËÓÒ« ° �º�}Ò Ï¯ËÓÒ« �ËÁº¯äÈ�ÒÒ Ò ¯ÈÏ¯��ËÓÒ«

°mÈ¯Ó©² °ºË�ÒÓËÓÒ®� °º�Ë�È
�Ò² }ãËËm�
 �Ë²Óºãº�Ò
 ° �º�Ë�Óº® °mÈ¯}º®� °� ���Ü����

'RXPDQLGLV &�� *DR <� kÓÈãÒ�Ò�Ë°}ºË Ò �Ò°ãËÓÓºË äº�ËãÒ¯ºmÈÓÒË �º�Ë�Óº® �ã	�¯ÈÏm�}ºmº®

°mÈ¯}Ò �ºÓ}º® Èã
äÒÓÒËmº® Áºã	�Ò� °� ���Ü����

:(/',1* -251$/ �vbk�� ����� Û 9RO� ��� ¢ � �ÈÓ�ã� «Ï��

+DQFRFN 5�� -RKQVHQ 0� 5� cÈÏ¯Èº�}È m ºãÈ°�Ò °mÈ¯º�Ó©² ¹Ò°�ºãË�ºm Ò �º¯Ëãº}� °� ��Ü���

&XOOLVRQ $� HW DO�  �º ÓÈ²º�Ò�°« m ÒÓ°�¯�äËÓ�Èã	Óºä «�Ò}Ë °mÈ¯�Ò}È"� °� ��Ü���

.DUSDF &� HW DO� w}ºÓºäÒ« m¯ËäËÓÒ Ò �ËÓË� ãÈ�º�È¯« Ò°¹ºã	ÏºmÈÓÒ
 ¹¯«ä©² �ãÒÁºmÈã	Ó©²

}¯��ºm� °� ��Ü���

0F0DVWHU -� $� � 6XWKHUOLQ 5� &� |ÓºmãËÓÒË Û ¹Ë¯Ë°äº�¯ °¹Ë�ÒÁÒ}È�ÒÒ ¹º �Ò�ÈÓ�� °� ��Ü���

:HOGLQJ 5HVHDUFK 6XSSOHPHQW

5D\HV 0� (O� HW DO� {ãÒ«ÓÒË ¯ÈÏÓ©² ¹È¯ÈäË�¯ºm �Ò¯Ò�Óº® °mÈ¯}Ò ÓÈ �ËºäË�¯Ò
 ÓÈ¹ãÈmãËÓÓº�º

mÈãÒ}È� °� ���Ü����

)XHUVFKEDFK 3� :� HW DO� cÈÏ¯Èº�}È Ò º�ËÓ}È äË°�Óº�º ÒÏäË¯ËÓÒ« ¹��}È ¹¯Ò ãÈÏË¯Óº® �º�Ë�Óº®

°mÈ¯}Ë� °� ���Ü����

$NVHOVHQ 2� 0� HW DO� ~ÈmÒ°Òäº°�Ò äËÎ�� äÒ}¯º°�¯�}��¯º® Ò °mº®°�mÈäÒ m ~�{ Óºm©² äÈ¯�ËÓ�

°Ò�Ó©² ÓË¯ÎÈmË
�Ò² °�ÈãË® ° ��� &U� °� ���Ü����

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

0XUDNDZD (� �Ë²Óºãº�Ò�Ë°}È« ¯ËÈãÒÏÈ�Ò« }ºÓ�Ë¹�ÒÒ Ò°¹ºã	ÏºmÈÓÒ« ÓÈm©}ºm Ò äÈ°�Ë¯°�mÈ �Ë�

ãºmË}È� °� ��Ü���

2NXPRWR <� lº�ËãÒ¯ºmÈÓÒË �ËãºmË�Ë°}Ò² ÓÈm©}ºm m©¹ºãÓËÓÒ« °mÈ¯º�Ó©² º¹Ë¯È�Ò®� °� ��Ü���

1DNDWDQL 0� �ºm©�ËÓÒË �º�Óº°�Ò ÒÏ�º�ºmãËÓÒ« °��ºm©² }ºÓ°�¯�}�Ò® ¹¯Ò Ò°¹ºã	ÏºmÈÓÒÒ äº�Ë�

ãË® °mÈ¯º�Ó©² �ËÁº¯äÈ�Ò®� °� ��Ü���

�� ������



v¹Ë�ÒÈã	Ó©® m©¹�°}� vºm¯ËäËÓÓºË °º°�º«ÓÒË ¹¯ÒäËÓËÓÒ« }ºÓ�È}�Óº® °mÈ¯}Ò

2NDGD 6� sºmË®�ÒË �Ë²Óºãº�ÒÒ }ºÓ�È}�Óº® °mÈ¯}Ò m Èm�ºäºÒãË°�¯ºËÓÒÒ� °� ��Ü���

2QR0� vmÈ¯ÒmÈËäº°�	 m©°º}º¹¯º�Óº® �ºÓ}ºãÒ°�ºmº® °�ÈãÒ ¹¯Ò �º�Ë�Óº® °mÈ¯}Ë Èm�ºäºÒã	Ó©²

}ºÓ°�¯�}�Ò®� °� ��Ü���

)XUXNDZD .� vºm¯ËäËÓÓ©® �¯ºmËÓ	 ¹¯ÒäËÓËÓÒ« ¹¯«äº�ºmÓº® }ºÓ�È}�Óº® °mÈ¯}Ò� °� ��Ü���

�Ë²ÓÒ�Ë°}ÒË ¹º«°ÓËÓÒ«

<DVXGD 2� HW DO� cÈÏ¯Èº�}È °¹º°ºÈ m©¹ºãÓËÓÒ« ��ãºm©² �º¯ÒÏºÓ�Èã	Ó©² �mºm ° �ãÒÓÓ©ä

}È�Ë�ºä ° ¹ºäº�	
 ���ºmº® °mÈ¯}Ò ¹º� Áã
°ºä m �ÈÓ�Ëä� °� ��Ü���

<DPDPRWR 6� vmÈ¯}È m äÒ¯Ë� w}ºÓºäÒ�Ó©® Ò ªÁÁË}�ÒmÓ©® °¹º°º ÓÈ¹ãÈm}Ò °mÈ¯}º®lk��lj�

m �ÈÓ�Ëä� °� ���

{º¹¯º°© Ò º�mË�©� Û |º¯��ºmÈÓÒË �ã« ���ºmº® °mÈ¯}Ò�  � �� wÁÁË}�ÒmÓº°�	 ¹¯ÒäËÓËÓÒ«

ºº¯��ºmÈÓÒ« �ã« ���ºmº® °mÈ¯}Ò� °� ��Ü����

�¯ºÒÏmº�°�mËÓÓ©Ë mÒÏÒ�©� vÓÒÎËÓÒË ¹¯ºÒÏmº�°�mËÓÓ©² ÏÈ�¯È� ÏÈ °�Ë� ¯Ë�ËÓÒ« ª}ºãº�Ò�Ë°}Ò²

¹¯ºãËä Ò mÓË�¯ËÓÒ« ÒÓÁº¯äÈ�ÒºÓÓ©² �Ë²Óºãº�Ò®� °� ���Ü����

6X]XNL 0�� <RNRWD +� �È�ËÓ�Ó©Ë º¯�ÈÓ© �ã« °mÈ¯º�Óº® ¹¯ºä©�ãËÓÓº°�Ò� °� ���Ü����

1RPXUD +�� 0L\DWD 5� �¯ÒÓ«�ÒË m �ãËÓ© ljv ¹º }ºÓ�¯ºã
 }È�Ë°�mÈ� °� ���Ü����

2JDVDZDUD +� w}ºãº�Ò�Ë°}ÒË ¹¯ºãËä© °mÈ¯º�Ó©² ÏÈmº�ºm�  � �� |²¯ÈÓÈ �¯��È Ò äË¯© ËÏº�

¹È°Óº°�Ò� °� ���Ü����

(LLFKL .RXQR (� vË¯Ò« ãË}�Ò®� v¹º°º© °mÈ¯}Ò Ò °ºË�ÒÓËÓÒ« m ªãË}�¯ºÓÓº® ¹¯ºä©�ãËÓÓº°�Ò

 È°�	 �� �È®}È Ë°°mÒÓ�ºm©äÒ ¹¯Ò¹º«äÒ� °� ���Ü����

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

)XND\D <� HW DO� cÈÏ¯Èº�}È �º¹ãÒmÓ©² È}ºm Ò �Ë²Óºãº�ÒÒ Ò² °ºË�ÒÓËÓÒ« Ò º¯Èº�}Ò� °� ��Ü���

cË�ËÓÒË ¹¯ºãËä©� vmÈ¯}È Ò °ºË�ÒÓËÓÒË m äÒ}¯ºªãË}�¯ºÓÒ}Ë

6KRXML ,� �Ë²Óºãº�ÒÒ äÒ}¯º°ºË�ÒÓËÓÒ« m ªãË}�¯ºÓÓº® ¹¯ºä©�ãËÓÓº°�Ò� °� ��Ü���

1DND\DPD 6� �ÈÏË¯ÓºË ºº¯��ºmÈÓÒË �ã« äÒ}¯º°mÈ¯}Ò m äÒ}¯ºªãË}�¯ºÓÒ}Ë� °� ��Ü���

.RX\DPD .� �Ë²Óºãº�ÒÒ äÒÓÒ� Ò äÒ}¯º°mÈ¯}Ò m ªãË}�¯ºÓÓº® ¹¯ºä©�ãËÓÓº°�Ò� °� ��Ü���

8UXVKL]DNL 0� HW DO� vºm¯ËäËÓÓºË °º°�º«ÓÒË ¹¯ÒäËÓËÓÒ« m©°º}º�º�Ó©² �Ë²Óºãº�Ò® äÒ}¯º°ºË�Ò�

ÓËÓÒ« �ã« °mÈ¯}Ò ªãË}�¯Ò�Ë°}Ò² �Ïãºm äÈ�ÒÓ� °� ��Ü���

v¹Ë�ÒÈã	Ó©® m©¹�°}� |��ËÓÒË °mÈ¯º�Óº�º ¹Ë¯°ºÓÈãÈ

<DPDPRWR +� |��ËÓÒË ¹Ë¯°ºÓÈãÈ ÓÈ Èm�ºäºÒã	Ó©² ÏÈmº�È²� °� ��Ü���

7DNDQDVKL� |��ËÓÒË °mÈ¯º�Óº�º ¹Ë¯°ºÓÈãÈ ÓÈ ÁÒ¯äË ½vÈÓ}
�� °� ��Ü���

0DWVXL 0� HW DO� wÁÁË}�ÒmÓº°�	 Ò°¹ºã	ÏºmÈÓÒ« ¹Ë¯°ºÓÈã	Ó©² }ºä¹	
�Ë¯ºm �ã« º��ËÓÒ« °mÈ�

¯º�Óº�º ¹Ë¯°ºÓÈãÈ� °� ��Ü����

�¯ºÒÏmº�°�mËÓÓ©Ë mÒÏÒ�©� |��ËÓÒË °mÈ¯º�Óº�º ¹Ë¯°ºÓÈãÈ� °� ���Ü����

j°¹ºã	ÏºmÈÓÒË ÈÏ �ÈÓÓ©² �ã« º��ËÓÒ« °mÈ¯º�Óºä� äÈ°�Ë¯°�m�� °� ���Ü����

<DPDPRWR 6� vmÈ¯}È m äÒ¯Ë� vÒ°�ËäÈ �ã« º�ËäÓ©² ÒÏäË¯ËÓÒ® �ËÁº¯äÈ�ÒÒ� °� ����

2ND]DNL ,� {º¹¯º°© Ò º�mË�©� |º¯��ºmÈÓÒË �ã« ���ºmº® °mÈ¯}Ò�  � �� zÈ�Ë°�mº Ò �Ë²ÓÒ�Ë°}ºË

º°ã�ÎÒmÈÓÒË ºº¯��ºmÈÓÒ« �ã« ���ºmº® °mÈ¯}Ò� °� ���Ü����

2JDVDZDUD +� w}ºãº�Ò�Ë°}ÒË ¹¯ºãËä© °mÈ¯º�Ó©² ÏÈmº�ºm�  � �� |²¯ÈÓÈ �¯��È Ò äË¯© ËÏº�

¹È°Óº°�Ò �¹¯º�ºãÎËÓÒË�� °� ���Ü����

vË¯Ò« ãË}�Ò®� v¹º°º© °mÈ¯}Ò Ò °ºË�ÒÓËÓÒ« m ªãË}�¯ºÓÓº® ¹¯ºä©�ãËÓÓº°�Ò�  � �� �Ë²Óºãº�ÒÒ

äÒ}¯º°mÈ¯}Ò Ò �mË¯�ºÁÈÏÓº�º °ºË�ÒÓËÓÒ«� °� ���Ü����

k��Ë°�È�ÒºÓÓ©Ë �Ë°�©�

vºº�mË�°�mÒË °Ë¯�ÒÁÒ}È�ÒºÓÓ©² °Ò°�Ëä zÒ�È« Ò «¹ºÓ°}Ò² }ºä¹ÈÓÒ®� °� ���Ü����

=9$5$1,( Û 69$529$1, �vãºmÈ}Ò«�� ����� Û 5RF� ��� ¢ � �°ãºm� «Ï��

6HMF 3� |¹�ÒäÒÏÈ�Ò« m©¯ÈÓÓ©² ¹È¯ÈäË�¯ºm m©°º}º�Ëä¹Ë¯È��¯Óº® ¹È®}Ò lj��lk� º�ÒÓ}º�

mÈÓÓ©² ¹ãÒ�� °� ��Ü���

2U]DJKRYD -� HW DO� j°¹©�ÈÓÒË }º¯¯ºÏÒºÓÓº�º ¯ÈÏ¯��ËÓÒ« �¯�� ¹Ë¯Ë}È�ÒmÈ
�Ò² �ÈÏº¹¯ºmº�ºm�

°� ��Ü���

=9$5$1,( Û 69$529$1, �vãºmÈ}Ò«�� ����� Û 5RF� ��� ¢ � �°ãºm� «Ï��

�¯ÒäËÓËÓÒË °mÈ¯}Ò m ªÓË¯�Ë�Ò}Ë� °� ��Ü���

3HFKD -� HW DO� vmÈ¯}È °�º®}º® } ¹ºãÏ��Ë°�Ò äº�ÒÁÒ�Ò¯ºmÈÓÓº® mºã	Á¯Èäºä °�ÈãÒ ° �� &U�

°� ��Ü���

%HUQDVRYVN\ 3� �¯ÒäË¯© ÈÓÈãÒÏÈ ¯ÈÏ¯��ËÓÒ® �¯�º¹¯ºmº�ºm m©°º}º�º �ÈmãËÓÒ«� °� ��Ü���

7UDQF]RV 3�� +ROHVD 0� �¯ÒäËÓËÓÒË °ºm¯ËäËÓÓ©² Ò°�º�ÓÒ}ºm ¹ãÈÏäËÓÓº����ºmº® ¯ËÏ}Ò ÓÈ ºº�

¯��ºmÈÓÒÒ 3/$60$&877(5 98= Û 3, 65� °� ��Ü���

=9$5$1,( Û 69$529$1, �vãºmÈ}Ò«�� ����� Û 5RF� ��� ¢ � �°ãºm� «Ï��

.DOQD .� |¹¯Ë�ËãËÓÒË �¯Ë�Ëä©² °mº®°�m °�ÈãË® Ò °mÈ¯Ó©² °ºË�ÒÓËÓÒ® äº°�È ½.RVFND� m r¯È�

�Ò°ãÈmË� °� ���Ü����

������ ��



.DOQD .�� 9LWDVHN 0� v¹Ë�ÒÁÒ}È�Ò« äË�º�È °mÈ¯}Ò Ò Ò°¹©�ÈÓÒ® °mº®°�m °mÈ¯Ó©² °ºË�ÒÓËÓÒ® äº°�È

½.RVFND�� °� ���Ü����

6FKDQ] .��3� cºº�ÒÏÒ¯ºmÈÓÓÈ« °mÈ¯}È ¹º� äÈ¯}º® ½$%,&25 %,1=(/�� °� ���Ü����

v{kc| s|p �c|j~{|iv�{| �cº°°Ò«�� ����� Û ¢ � ����� �¯�°� «Ï��

iË�
² c� j�� zÒ°ÒãËm k� v� �ºm©�ËÓÒË °�ÈÒã	Óº°�Ò ¹È¯ÈäË�¯ºm ¹¯º�Ë°°È ���ºmº® °mÈ¯}Ò ¹º}�

¯©�©äÒ ªãË}�¯º�ÈäÒ ÓÈ äÈã©² �º}È²� °� �Ü��

r��äÈ {� |�� zÈãÈ�ÓÒ}ºm i� {�lÈ�ÓÒ�ÓºË ¹ºãË ���ºmº�º °�ºãÈ ¹¯Ò ���ºmº® °mÈ¯}Ë ÓË¹º�mÒÎÓ©ä

¹ãÈm«�Òä°« ªãË}�¯º�ºä �iv s�w�� °� �Ü���

vÒ�«}ÒÓ {� k�� �Ë�ËÓ}ÒÓ i� z�� k¯�Ïºm {� l�� tÈ�°�ºm {� v� v�©}ºmÈ« °mÈ¯}È �¯�Ó©² ¹Ë¯Ë�

²º�ÓÒ}ºm °�Èã	Ü�Ò�ÈÓ� °� ��Ü���

p¯ºÁËËm {� k� cÈ°�Ë� �º¹�°}ºm ÓÈ �Ò¯ÒÓ� °º¯º�Ó©² ÏÈÏº¯ºm� º¯ÒËÓ�È�Ò« °�©}È ¹¯Ò ã��Ëm©²

°¹º°ºÈ² °mÈ¯}Ò� °� ��Ü���

�¯©}ºm �� ��� bäº¯��Ó {� ��� vãÈ��ÒÓ |� {� {ãÒ«ÓÒË ²ºãº�Óº® ¹¯º}È�}Ò ÓÈ �ÒÁÁ�ÏÒºÓÓ©Ë

¹¯º�Ë°°© ÓÈ �¯ÈÓÒ�Ë °ãºËm ÒäË�ÈããÈ äË�	ÜÈã
äÒÓÒ®� ¹ºã��ËÓÓº�º °mÈ¯}º® mÏ¯©mºä� °� ��Ü���

lÈ�mËËm s� {� �ºã��ËÓÒË m mÈ}��äË }ºÓ�ËÓ°È�ÒºÓÓº��ÒÁÁ�ÏÒºÓÓ©² °¹ãº�Ó©² Ò ÓË°¹ãº�Ó©²

ÓÒ�¯Ò��Ò�ÈÓºm©² ¹º}¯©�Ò®� °� ��Ü���

vº¯º}ÒÓ �� j� k¯�ºÓº���ºmÈ« ÓÈ¹ãÈm}È ÈÓ�ÈÎÓ©² ¹ºãº} ¯Èº�Ò² ãº¹È�º} Ò m©°º}ºÎÈ¯º¹¯º�Ó©²

ÓÒ}ËãËm©² °¹ãÈmºm� °� ��Ü���

p¯ËäÒÓ p� s� wãË}�¯º�ãÈ}ºmÈ« °mÈ¯}È }ºäÒÓÒ¯ºmÈÓÓ©ä ªãË}�¯º�ºä °ºË�ÒÓËÓÒ® äÈã©² �ºã�ÒÓ�

°� ��Ü���

�¯�² v� n�� ��ÒÓ i� k�� iºãÒÓËÓ}º k� {� Ò �¯� v¯ÈmÓÒ�Ëã	Ó©Ë ²È¯È}�Ë¯Ò°�Ò}Ò ¯«�È ¹ºã�Èm�º�

äÈ�ºm �ã« °mÈ¯}Ò m ÏÈ�Ò�Ó©² �ÈÏÈ²� °� ��Ü���

{ãÈ°ºm v� s�� �È¹ÒÓ j� p�� vÈmÒÓºm k� {�� �©°È} {� j� v�º®}º°�	 ÓË¹ãÈm«�Ò²°« ªãË}�¯º�ºm

¯ÈÏãÒ�Ó©² }ºÓ°�¯�}�Ò® ¹¯Ò °mÈ¯}Ë äÈãºÈä¹Ë¯Óº® ���º® m �ËãÒÒ� °� ��Ü���

��« lËÎ��ÓÈ¯º�ÓÈ« °¹Ë�ÒÈãÒÏÒ¯ºmÈÓÓÈ« m©°�Èm}È ½sË¯ÈÏ¯��È
�Ò® }ºÓ�¯ºã	 Ò �Ë²ÓÒ�Ë°}È« �Ò�

È�Óº°�Ò}È m ¹¯ºä©�ãËÓÓº°�Ò Û ������ °� ��Ü���

�����������
��������������

sºmºË m °mÈ¯º�Óº® �Ë²ÓÒ}Ë� ���� �� �� 1HXHV LQ GHU 6FKZH�
LVVWHFKQLN� Û ����� Û ¢ �� Û 6� ���Ü���� ����� ��

cÈÏ¯Èº�}È °¹º°ººm ¹¯º�ÓºÏÒ¯ºmÈÓÒ« äË²ÈÓÒ�Ë°}Ò² °mº®°�m
äË�ÈããÈ �mÈ � �� vª}Ò Ò �¯� �� -� -DS� :HOG� 6RF� Û
����� Û ��� ¢ �� Û 3� ��Ü��� ����� ��

j°�º�ÓÒ}Ò ¹Ò�ÈÓÒ« Ò ºº¯��ºmÈÓÒË �ã« ¹ºm©�ËÓÒ« ¹¯ºÒÏmº�
�Ò�Ëã	Óº°�Ò °mÈ¯º�Ó©² �Ë²Óºãº�Ò® � ¡� lÒ�È �� ,ELG� Û
����� Û ��� ¢ �� Û 3� ��Ü��� ����� ��

{ãÒ«ÓÒË �ºÈm}Ò °}ÈÓ�Ò« Ò �Ò¯}ºÓÒ« ÓÈ äË²ÈÓÒ�Ë°}ÒË °mº®°�mÈ
Ò °�¯�}��¯� °¹ãÈmÈ ÓÈ º°ÓºmË Èã
äÒÓÒ« ° ¹Ë¯Ë²º�Ó©äÒ äË�
�ÈããÈäÒ ¹¯Ò Ò°¹ºã	ÏºmÈÓÒÒ ©°�¯º�º ÏÈ�mË¯�ËmÈÓÒ« � t�
n��ÏÒÒ Ò �¯� �� -� RI -DSDQ ,QVWLWXWH RI /LJKW 0HWDOV� Û
����� Û ��� ¢ ��� Û 3� ���Ü���� ����� ��

vmÈ¯}È m }º°äº°Ë � t� sÒ°Ò}ÈmÈ Ò �¯� ��:HOGLQJ 7HFKQLTXH�
Û ����� Û ¢ �� Û 3� ��Ü��� ����� ��

|Ë°¹Ë�ËÓÒË }È�Ë°�mÈ °mÈ¯º�Ó©² ¯Èº�� vmÈ¯Ó©Ë °ºË�ÒÓËÓÒ«
�¹ÒãË} °º °�¯ºÒ�Ëã	Óº® °�Èã	
� �¯ÒmÈ¯}È �¹ÒãË} ¯È°�«�ÒmÈ�
Ëäº® ���º® Ò ° ÓÈãºÎËÓÒËä }Ë¯ÈäÒ�Ë°}º�º }ºã	�È� v�ÈÓ�È¯�
'96 �� '96 ',1 ����� ����� ��

6(0�Ò°°ãË�ºmÈÓÒË LQ VLWX mãÒ«ÓÒ« m}ã
�ËÓÒ® ÓÈ äË²ÈÓÒÏä ¯ÈÏ�
¯��ËÓÒ« °¹ãÈmºm ÓÈ $OÜ/L º°ÓºmË � k� �È}È²È°Ò Ò �¯� ��
-� -DS� ,QVWLWXWH RI /LJKW 0HWDOV� Û ����� Û ��� ¢ �� Û
3� ���Ü���� ����� ��

�¯ÒÓ�Ò¹ ¹Ë¯ËäË�ËÓÒ« �º¯Ëã}Ò ¹º m©°º�Ë ¹¯Ò °mÈ¯}Ë Èã
äÒÓÒ«
� �� {Òãä° �� ,6)'LUHNW� Û ����� Û ¢ ��� Û 3� �Ü��
����� ��

|°ÓºmÓº® ¹¯ÒÓ�Ò¹ ¹¯ÒmÈ¯}Ò �¹ÒãË} Ò ºãÈ°�Ò ËË ¹¯ÒäËÓËÓÒ«
� {� sÒ°Ò}ÈmÈ �� -� -DS� :HOG� 6RF� Û ����� Û ��� ¢ ��
Û 3� ��Ü��� ����� ��

w}°¹Ë¯ÒäËÓ�© ¹º ���ºmº® °mÈ¯}Ë ¹ºã©ä mºã	Á¯Èäºm©ä ªãË}��
¯º�ºä m ÏÈ�Ò�Óºä �ÈÏË m �°ãºmÒ«² ÓÒÏ}º�º �ÈmãËÓÒ« º¯Ò�Èã	Óº®
}º°äÒ�Ë°}º® °�ÈÓ�ÒÒ � p� v�Ò�È Ò �¯� �� 4XDUWHUO\ -� -DS�
:HOG� 6RF� Û ����� Û ��� ¢ �� Û 3� ��Ü��� ����� ��

jÏÓº°º°�º®}ÒË �Ò�ÈÓºm©Ë °¹ãÈm© � {� �È}È²È°Ò Ò �¯� ��
1HWVXVKRUL� Û ����� Û ��� ¢ ��� Û 3� ���Ü���� ����� ��

�¯ÒäËÓËÓÒË äÒ}¯º°mÈ¯}Ò �¯ËÓÒËä ° ¹Ë¯ËäË�ÒmÈÓÒËä � z� kº�È
�� -� -DS� :HOG� 6RF� Û ����� Û ��� ¢ �� Û 3� ��Ü���
����� ��

cÈÏmÒ�ÒË }º¯¯ºÏÒºÓÓ©² �¯Ë�ÒÓ ¹º� ÓÈ¹¯«ÎËÓÒËä m Èã
äÒÓÒ�
Ëm©² °¹ãÈmÈ² °Ò°�Ëä© ���� ¹º� °äË�ÈÓÓº® ÓÈ�¯�Ï}º® ,Ü,, mÒ�È
� v� |°È}Ò Ò �¯� �� -� -DS� ,QVWLWXWH RI /LJKW 0HWDOV� Û
����� Û ��� ¢ �� Û 3� ���Ü���� ����� ��

jÏ��ËÓÒË ¹¯ºÒÏmº�°�mÈ mÈ}��äÓ©² °º°��ºm ÒÏ ÓË¯ÎÈmË
�Ë® °�È�
ãÒ ��� ° Ò°¹ºã	ÏºmÈÓÒËä ãÈÏË¯Óº® °mÈ¯}Ò � k� zÒ�È�ÈmÈ Ò �¯�
�� 4XDUWHUO\ -� -DS� :HOG� 6RF� Û ����� Û ��� ¢ �� Û
3� ���Ü���� ����� ��

jÏ��ËÓÒË �ËÁº¯äÈ�ÒÒ ¹¯Ò ãÈÏË¯Óº® °mÈ¯}Ë ÓË¯ÎÈmË
�Ë® °�ÈãÒ
��� � k� zÒ�È�ÈmÈ Ò �¯� �� ,ELG� Û ����� Û ��� ¢ �� Û
3� ���Ü���� ����� ��

vÒ°�ËäÈ �ã« °ºË�ÒÓËÓÒ« °Èäº¹¯ºÒmÈ
�ÒäÒ°« ÏÈ}ãË¹}ÈäÒ �
j� wÓ�º �� -� /LJKW 0HWDO :HOG� 	 &RQVWUXFWLRQ� Û �����
Û ��� ¢ ��� Û 3� ��Ü��� ����� ��

cË�È}�Ò« Î�¯ÓÈãÈ ÓÈäË¯ËÓÈ ¹Ë¯Òº�Ò�Ë°}Ò ¯ÈÏäË�È�	 m ¯�¯Ò}Ë ½�º ÏÈ¯��
ËÎÓ©ä Î�¯ÓÈãÈä� ÒÓÁº¯äÈ�Ò
 º ÒäË
�Ò²°« m jwv Òä� p� |� �È�ºÓÈ
¹Ë¯Ëmº�È² ÓÈ��Ó©² °�È�Ë® ÒÏ mË���Ò² ¹¯ºÁÒã	Ó©² ÏÈ¯�ËÎÓ©² Î�¯ÓÈãºm�
�º m°Ëä mº¹¯º°Èä ÏÈ}ÈÏÈ ¹Ë¯Ëmº�ºm °ãË��Ë� º¯È�È�	°« m ¯Ë�È}�Ò
�

�� ������



jÏ��ËÓÒË ¹ºmË�ËÓÒ« Ò �Ëä¹Ë¯È��¯© ¯©Ï�� º¯ÈÏ�
�Ò²°« ¹¯Ò
���ºmº® °mÈ¯}Ë m &2

�
� z� �ÈÓÈ}È Ò �¯� �� 4XDUWHUO\ -� -DS�

:HOG� 6RF� Û ����� Û ��� ¢ �� Û 3� ���Ü���� ����� ��

�¯ÒmÈ¯}È �¹ÒãË} � l� �¯È®�äÈÓÓ �� 3UDNWLNHU� Û �����
Û ¢ ��� Û 6� ���Ü���� ����� ��

sË¯ÈÏ¯��È
�Ò® }ºÓ�¯ºã	 Ò ¯ËäºÓ�ÓÈ« °mÈ¯}È � l� �}Ò Ò
�¯� �� -� -DS� :HOG� 6RF� Û ����� Û ��� ¢ �� Û 3� �Ü��
����� ��

w}°¹Ë¯�ÓÈ« °Ò°�ËäÈ :(/'6,0 �ã« }ºä¹	
�Ë¯Óº® °mÈ¯}Ò ¯ÈÏ�
ãÒ�Ó©² �Ò¹ºm °ºË�ÒÓËÓÒ® � �� |}Èäº�º �� 4XDUWHUO\ -� RI -�
:HOG� 6RF� Û ����� Û ��� ¢ �� Û 3� ���Ü���� ����� ��

lË²ÈÓÒÏä ¹º�ÈmãËÓÒ« ¹º¯ºº¯ÈÏºmÈÓÒ« ¹¯Ò °mÈ¯}Ë �m�ä« ãÈ�
ÏË¯Ó©äÒ ¹��}ÈäÒ m �ÈÓ�Ëä ÓË¯ÎÈmË
�Ë® °�ÈãÒ � �� tÈ«°Ò
�� ,ELG� Û ����� Û ��� ¢ �� Û 3� ���Ü���� ����� ��

cÈÏ¯Èº�}È m°¹ºäº�È�Ëã	Óº® °Ò°�Ëä© äº�ËãÒ¯ºmÈÓÒ« ���ºmº®
°mÈ¯}Ò �lº�Ëã	 °mÈ¯}Ò lk�� � �� ÐäÈäº�º �� ,ELG� Û
����� Û ��� ¢ �� Û 3� ���Ü���� ����� ��

vºm¯ËäËÓÓºË °º°�º«ÓÒË Ò ¹Ë¯°¹Ë}�Òm© Ò°°ãË�ºmÈÓÒ® Ò ¯ÈÏ¯È�
º�º} °¹º°ººm °ºË�ÒÓËÓÒ« ¹º ¹ºmË¯²Óº°�Ò ¯ÈÏ�ËãÈ � z� vÈ®�È
Ò �¯� �� -� -DS� :HOG� 6RF� Û ����� Û ��� ¢ �� Û 3� ��Ü���
����� ��

vmÈ¯}È Ò �ÈÏº�Ë¯äÒ�Ë°}ºË ÓÈ¹©ãËÓÒË� �Ë¯Ë�ËÓ	 °�ÈÓ�È¯�ºm ��
',1�&(1� Û ����� Û �� S� ����� ��

vmÈ¯}È Ò º}¯�ÎÈ
�È« °¯Ë�È � z� tº°ºÒ �� -� -DS� :HOG�
6RF� Û ����� Û ��� ¢ �� Û 3� ��Ü��� ����� ��

�¯ÒäËÓËÓÒË °mÈ¯}Ò �j� ° È}�ÒmÈ�º¯ÈäÒ � �� |}È�ÏÈ}Ò Ò �¯�
�� ,ELG� Û ����� Û ��� ¢ �� Û 3� ��Ü��� ����� ��

{ãÒ«ÓÒË È}�ÒmÈ�º¯ºm ÓÈ ¹¯º¹ãÈmãËÓÒË ¹¯Ò °mÈ¯}Ë �j� � l� �È�
ÓÈ}È �� ,ELG� Û ����� Û ��� ¢ �� Û 3� ��Ü��� ����� ��

lË²ÈÓÒ�Ë°}ÒË °mº®°�mÈ Ò äÒ}¯º°�¯�}��¯È ÏºÓ© �mÈ� ¹ºã��ËÓ�
Óº�º °mÈ¯}º® �¯ËÓÒËä ° ¹Ë¯ËäË�ÒmÈÓÒËä Èã
äÒÓÒËm©² °¹ãÈmºm
� �� vÈ�º �� ,ELG� Û ����� Û ��� ¢ �� Û 3� ��Ü���
����� ��

�Ëº¯Ò« Ò ¹¯È}�Ò}È �Ë¯äÒ�Óº® °mÈ¯}Ò ¯Ëã	°ºm � Ð� n�}È�È ��
:HOGLQJ 7HFKQLTXH� Û ����� Û ¢ ��� Û 3� ��Ü��� ����� ��

�¯ÒäËÓËÓÒË }ºä¹	
�Ë¯Ó©² °Ë�Ë® �ã« °mÈ¯º�Ó©² °Ò°�Ëä ° ÒÓ�
Áº¯äÈ�ÒºÓÓ©ä ºË°¹Ë�ËÓÒËä � v� ÐäÈÓª �� ,ELG� Û �����
Û ¢ �� Û 3� ��Ü��� ����� ��

�ºm©�ËÓÒË °�ÈÒã	Óº°�Ò Ò }È�Ë°�mÈ Òä¹�ã	°Óº® °mÈ¯}Ò lk�
¹¯Ò ¹¯ÒäËÓËÓÒÒ Ò°�º�ÓÒ}ºm ¹Ò�ÈÓÒ« ° �ÒÁ¯ºm©ä �¹¯ÈmãËÓÒËä
� �� sÈ}ÈäÈ�È Ò �¯� �� ,ELG� Û ����� Û ¢ ��� Û 3� ���Ü����
����� ��

kã
äÒÓÒËm©® °�¯ºÒ�Ëã	Ó©® äÈ�Ë¯ÒÈã 6+$1(-, ° �Ë¹ãºÒÏºã«�
�ÒºÓÓ©äÒ °mº®°�mÈäÒ � v� |²È°Ò �� -� -DS� ,QVWLWXWH RI /LJKW
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K �� ih �� yg\Zjy ���� ]� \ rlZ[�d\Zjlbj_ F_`^mgZjh^�

gh]h bgklblmlZ k\Zjdb �FBK�� dhlhjZy gZoh^blvky \ Bgk�

lblml_ k\Zjdb NjZgpbb ih^ IZjb`_f \ ]� <bee_i_gl� khk�

lhyehkv jZ[hq__ aZk_^Zgb_ F_`^mgZjh^gh]h hj]ZgZ ih Zd�

dj_^blZpbb �FH:� ih^jZa^_e_gby FBK� kha^Zggh]h \

���� ]� Hkgh\ghc aZ^Zq_c FH: y\ey_lky h[_ki_q_gb_

\g_^j_gby \ kljZgZo�qe_gZo FBK ]Zjfhgbabjh\Zgghc

kbkl_fu ih^]hlh\db b Zll_klZpbb ki_pbZebklh\ k\Zjhq�

gh]h ijhba\h^kl\Z� FH: jZajZ[Zlu\Z_l jmdh\h^ysb_ ^h�

dmf_glu ^ey mq_[guo ijh]jZff b wdaZf_gh\� Z lZd`_

\g_^jy_l kbkl_fm h[_ki_q_gby dZq_kl\Z� dhlhjZy dhgljh�

ebjm_l wlm kbkl_fm�

Ke_^m_l gZihfgblv� qlh \ hkgh\m kbkl_fu FBK ih ]Zj�

fhgbabjh\Zgghc ih^]hlh\d_ ki_pbZebklh\ k\Zjhqgh]h ijh�

ba\h^kl\Z iheh`_gZ jZajZ[hlZggZy \ ���� ]� kbkl_fZ ?\�

jhi_ckdhc k\Zjhqghc n_^_jZpbb �?KN�� < ���� ]� ?KN b

FBK ih^ibkZeb kh]eZr_gb_� kh]eZkgh dhlhjhfm FBK ih�

emqbe ijZ\h� ihke_ g_h[oh^bfhc i_j_jZ[hldb jmdh\h^ysbo

^hdmf_glh\ b ijZ\be \g_^j_gby kbkl_fu� bkihevah\Zlv __

ijbf_gbl_evgh dh \k_f kljZgZf�qe_gZf FBK�

< dZ`^hc kljZg_ aZ \g_^j_gb_ b dhgljhev nmgdpbh�

gbjh\Zgby wlhc kbkl_fu hl\_qZ_l Miheghfhq_gguc gZ�

pbhgZevguc hj]Zg �MGH��

< gZklhys__ \j_fy \ kbkl_fm \oh^bl �� kljZg� :\k�

ljZeby� :\kljby� :g]eby� ;_ev]by� ;he]Zjby� <_g]jby� >Z�

gby� =_jfZgby� =heeZg^by� BjZg� BkiZgby� BlZeby� DZ�

gZ^Z� DblZc� Ghj\_]by� IhevrZ� Ihjlm]Zeby� Jhkkby� Jm�

fugby� Keh\Zdby� Keh\_gby� MdjZbgZ� Nbgeyg^by� NjZg�

pby� Ohj\Zlby� Q_oby� R\_cpZjby� R\_pby� X`gZy :n�

jbdZ b Yihgby� ?s_ g_kdhevdh kljZg ihemqbeb ij_^\Z�

jbl_evgmx Zddj_^blZpbx beb ih^Zeb aZy\dm gZ ijbkh_�

^bg_gb_ d ^Zgghc f_`^mgZjh^ghc kbkl_f_ h[mq_gby i_j�

khgZeZ k\Zjhqgh]h ijhba\h^kl\Z�

MdjZbgZ ij_^klZ\e_gZ Bgklblmlhf we_dljhk\Zjdb bf�

?�H� IZlhgZ� Z nmgdpbb MGH ihjmq_gh bkihegylv F_�

`hljZke_\hfm mq_[gh�Zll_klZpbhgghfm p_gljm BWK bf�

?� H� IZlhgZ �FM:P��

D gZklhys_fm \j_f_gb FH: jZajZ[hlZe r_klv jmdh�

\h^ysbo ^hdmf_glh\ ih h[mq_gbx b Zll_klZpbb� f_`^m�

gZjh^gh]h bg`_g_jZ �,:(�� l_ogheh]Z �,:7�� ki_pbZebklZ

�,:6�� ijZdlbdZ �,:3� b bgki_dlhjZ ih k\Zjd_ �,:,3�� Z

lZd`_ f_`^mgZjh^gh]h k\ZjsbdZ �,:�� < jZajZ[hld_ gZ�

oh^ylky jmdh\h^ysb_ ^hdmf_glu ih f_`^mgZjh^ghfm bg�

kljmdlhjm ih k\Zjd_� f_`^mgZjh^ghfm dhgkljmdlhjm k\Zj�

guo dhgkljmdpbc b f_`^mgZjh^ghfm k\Zjsbdm ieZkl�

fZkk�

< khklZ\ FH: \oh^yl ^\_ ]jmiiu� ]jmiiZ : ² ©H[m�

q_gb_� ih^]hlh\dZ b Zll_klZpbyª b ]jmiiZ < ² ©<g_^�

j_gb_ b Zddj_^blZpbyª�

JZ[hlhc ]jmiiu : jmdh\h^bl O� :j_gk �&KULVWLDQ $K�

UHQV�� h^bg ba jmdh\h^bl_e_c 6/9� >mck[mj]� =_jfZgby�

JZ[hlhc ]jmiiu < jmdh\h^bl >`� =be^ �-LP *XLOG��

bkihegbl_evguc ^bj_dlhj MGH X`ghc :njbdb�

< jZ[hl_ yg\Zjkdh]h aZk_^Zgby FH: ijbgyeh mqZklb_

[he__ �� ^_e_]Zlh\� ij_^klZ\eyxsbo kljZgu�qe_gu FBK�

ijbkh_^bgb\rb_ky d ^Zgghc f_`^mgZjh^ghc ]Zjfhgbab�

jh\Zgghc kbkl_f_ h[mq_gby i_jkhgZeZ k\Zjhqgh]h ijh�

ba\h^kl\Z�

JZajZ[hldZ jmdh\h^ysbo ^hdmf_glh\ ^ey gh\uo dZl_�

]hjbc i_jkhgZeZ k\Zjhqgh]h ijhba\h^kl\Z� Z lZd`_ h[�

�� ������



gh\e_gb_ kms_kl\mxsbo jmdh\h^ysbo ^hdmf_glh\ b ijZ�

\be \g_^j_gby kbkl_fu hkms_kl\ey_lky jZ[hqbfb ]jmi�

iZfb� dhlhju_ kha^Zxlky ba ^_e_]Zlh\ FH:� gZ ^h[jh�

\hevghc hkgh\_ �\ dhebq_kl\_ �…�� q_e��� H[s_gb_ qe_�

gh\ lZdbo ]jmii f_`^m kh[hc h[uqgh hkms_kl\ey_lky q_�

j_a Bgl_jg_l� H^gZdh \h \j_fy aZk_^Zgbc FH: bf__lky

\hafh`ghklv ijh\_^_gby jZ[hqbo \klj_q qe_gh\ ]jmii�

Hkgh\gufb \hijhkZfb ih\_kldb ^gy aZk_^Zgbc ]jmii

: b < [ueb�

• ij_^eh`_gby ih \g_k_gbx baf_g_gbc \ kms_kl\mx�

sb_ jmdh\h^ysb_ ^hdmf_glu ^ey f_`^mgZjh^gh]h bg`_�

g_jZ� l_ogheh]Z� ki_pbZebklZ b ijZdlbdZ ih k\Zjd_� Z lZd�

`_ f_`^mgZjh^gh]h k\ZjsbdZ�

• ijh_dlu jmdh\h^ysbo ^hdmf_glh\ ih ^bklZgpbhg�

ghfm h[mq_gbx ^ey i_j\uo q_luj_o dZl_]hjbc ki_pbZ�

ebklh\ k\Zjhqgh]h ijhba\h^kl\Z� Z lZd`_ ijh_dl jmdh�

\h^ys_]h ^hdmf_glZ ih f_`^mgZjh^ghfm dhgkljmdlhjm

k\Zjguo dhgkljmdpbc�

• jZkkfhlj_gb_ ij_^eh`_gbc ih \g_k_gbx baf_g_gbc

\ ijZ\beZ ijb_fZ kemrZl_e_c ih g_dhlhjuf MGH� \dex�

qZy MGH MdjZbgu�

• hlq_lu \_^msbo Zm^blhjh\ FH: h ijh\_^_gguo \

���� ]� Zm^blZo MGH� \dexqZy MGH MdjZbgu�

J_amevlZlu h[km`^_gby ij_^eh`_gbc ih \g_k_gbx ba�

f_g_gbc \ ijZ\beZ ijb_fZ kemrZl_e_c [ueb [eZ]hijb�

ylgufb ^ey MGH MdjZbgu� Ij_^eh`_gby [ueb ijbgylu

b l_i_jv ^ey lh]h� qlh[u [ulv ^hims_gguf ^h ijhoh`�

^_gby ihegh]h dmjkZ FBK ih f_`^mgZjh^ghfm bg`_g_jm

ih k\Zjd_ ^hklZlhqgh bf_lv d\ZebnbdZpbx [ZdZeZ\jZ ih

h^ghc ba l_ogbq_kdbo ^bkpbiebg� < lh `_ \j_fy ^ey [Z�

dZeZ\jZ ih k\Zjd_ ij_^eZ]Z_lky khdjZs_ggZy ijh]jZffZ�

JZg__ ^h ijhoh`^_gby wlbo ^\mo ijh]jZff ^himkdZebkv

lhevdh khhl\_lkl\_ggh bg`_g_ju l_ogbq_kdh]h ijhnbey

b bg`_g_ju ih k\Zjd_�

GZ aZk_^Zgbb [ueh k^_eZgh gZihfbgZgb_ h lhf� qlh

�� yg\Zjy ���� ]� ^ey MGH MdjZbgu aZdZgqb\Z_lky lj_o�

e_lgbc ©i_j_oh^ghc i_jbh^ª� \ l_q_gb_ dhlhjh]h� \ kh�

hl\_lkl\bb k ijZ\beZfb FH: ij_^mkfZljb\Z_lky mijh�

s_ggZy ijhp_^mjZ ihemq_gby f_`^mgZjh^guo d\Zebnb�

dZpbc� LZd� bg`_g_ju ih k\Zjd_� bf_xsb_ gZpbhgZevgu_

^biehfu b ijhjZ[hlZ\rb_ \ k\Zjhqghf ijhba\h^kl\_ g_

f_g__ lj_o e_l� bf_xl ijZ\h gZ ihemq_gb_ ^biehfZ f_`�

^mgZjh^gh]h bg`_g_jZ ih k\Zjd_ ihke_ ijhoh`^_gby dh�

jhldbo ���qZkh\uo dmjkh\�

GZpbhgZevguc dhfbl_l ih k\Zjd_ MdjZbgu

M>D ����������������
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�� yg\Zjy ���� ]� bkihegbehkv ��� e_l Fhkdh\kdhfm ]h�

km^Zjkl\_gghfm mgb\_jkbl_lm bf� F� <� Ehfhghkh\Z�

Fhkdh\kdbc mgb\_jkbl_l� hkgh\Zgguc mdZahf bfi_jZljb�

pu ?ebaZ\_lu I_ljh\gu hl �� yg\Zjy ���� ]� ��� yg\Zjy

ih gh\hfm klbex�� ih ijZ\m kqblZ_lky klZj_crbf jhk�

kbckdbf mgb\_jkbl_lhf�

F=M y\ey_lky djmig_crbf deZkkbq_kdbf mgb\_jkbl_�

lhf Jhkkbckdhc N_^_jZpbb� hkh[h p_gguf h[t_dlhf

dmevlmjgh]h gZke_^by gZjh^h\ Jhkkbb� Hg hkms_kl\ey_l

ih^]hlh\dm klm^_glh\ ih �� gZijZ\e_gbyf b ��

ki_pbZevghklyf� ZkibjZglh\ b ^hdlhjZglh\ ih

��� gZmqguf ki_pbZevghklyf� dhlhju_ ho\Zlu�

\Zxl ijZdlbq_kdb \_kv ki_dlj kh\j_f_ggh]h mgb�

\_jkbl_lkdh]h h[jZah\Zgby� < gZklhys__ \j_fy

\ F=M h[mqZ_lky [he__ �� lukyq klm^_glh\� Zk�

ibjZglh\� ^hdlhjZglh\� Z lZd`_ ki_pbZebklh\ \

kbkl_f_ ih\ur_gby d\ZebnbdZpbb� Djhf_ lh]h�

hdheh �� luk� rdhevgbdh\ aZgbfZxlky ijb F=M�

F=M ² \_^msbc gZmqguc p_glj Jhkkbb� \

khklZ\_ dhlhjh]h knhjfbjh\Zebkv djmigu_ gZ�

mqgu_ rdheu� jZ[hlZeb b jZ[hlZxl Gh[_e_\kdb_

eZmj_Zlu� eZmj_Zlu E_gbgkdhc ij_fbb� ]hkm^Zj�

kl\_gguo ij_fbc KKKJ b Jhkkbb� ��� \k_o hl�

djulbc� aZj_]bkljbjh\Zgguo \ KKKJ� ijbgZ^e_�

`Zl mq_guf F=M� Bo ljm^ hlf_q_g �� e_gbg�

kdbfb ij_fbyfb� ��� ]hkm^Zjkl\_ggufb ij_fb�

yfb KKKJ� AZ ihke_^gb_ ^_kylv e_l [he__ �� jZ�

������ ��



[hl mq_guo F=M m^hklh_gu ]hkm^Zjkl\_gguo ij_fbc

Jhkkbckdhc N_^_jZpbb� Lhevdh \ ih^ibkZgghf g_^Z\gh

Ij_ab^_glhf JN mdZa_ ba �� jZ[hl� hlf_q_gguo =hkm�

^Zjkl\_gghc ij_fb_c aZ ihke_^gbc ]h^� � jZ[hl \uihe�

g_gu mq_gufb Fhkdh\kdh]h mgb\_jkbl_lZ�

< kljmdlmj_ F=M �� nZdmevl_lh\� �� gZmqgh�bkke_�

^h\Zl_evkdbo bgklblmlh\� � fma_y� [he__ ��� dZn_^j� GZ�

mqguc iZjd� ;hlZgbq_kdbc kZ^� gZmqgZy [b[ebhl_dZ� bf_�

xsZy nhg^ \ � feg lhfh\� ba^Zl_evkl\h� lbih]jZnby�

dmevlmjguc p_glj� rdheZ�bgl_jgZl� \ dhlhjhc h[mqZ_lky

hdheh ��� lZeZgleb\uo j_[yl kh \k_c Jhkkbb�

< ihke_^gb_ ]h^u mgb\_jkbl_l hkms_kl\be p_euc jy^

gh\uo ijh]jZff� Hldjulh � gh\uo nZdmevl_lh\� aZ ihk�

e_^gb_ iylv e_l kha^Zgh �� dZn_^j b �� gZmqgu_ eZ[h�

jZlhjbb� \\_^_gh [he__ ��� gh\uo mq_[guo ieZgh\ b mq_[�

guo ijh]jZff� gZqZlu gZmqgu_ bkke_^h\Zgby ih gh\uf

�� f_`^bkpbiebgZjguf ijh]jZffZf� < qbke_ gh\uo nZ�

dmevl_lh\ ² nZdmevl_l gZmd h fZl_jbZeZo �NGF�� kha�

^Zgguc \ ���� ]� kh]eZkgh kh\f_klghfm ihklZgh\e_gbx

=hkm^Zjkl\_ggh]h dhfbl_lZ KKKJ ih gZjh^ghfm h[jZah�

\Zgbx b Ij_ab^bmfZ :G KKKJ \ dZq_kl\_ kZfhklhyl_ev�

gh]h ih^jZa^_e_gby F=M�

G_h[oh^bfhklv kha^Zgby ki_pbZevgh]h fZl_jbZeh\_^�

q_kdh]h nZdmevl_lZ \ deZkkbq_kdhf mgb\_jkbl_l_ [ueZ

ijh^bdlh\ZgZ gZkmsgufb ihlj_[ghklyfb [ukljh jZa\b�

\Zxs_cky gZmdb b l_ogbdb gZ jm[_`_ ;;, \�� hkh[_ggh

\ h[eZklyo� gZoh^ysboky ©gZ klud_ª jZaebqguo gZmd�

NGF y\ey_lky f_`^bkpbiebgZjguf nZdmevl_lhf� ij_^�

gZagZq_gguf ^ey nhjfbjh\Zgby ki_pbZebklh\� ih^]hlh\�

e_gguo ^ey ijh\_^_gby bkke_^h\Zgbc \ kf_`guo h[eZk�

lyo obfbb� nbabdb b f_oZgbdb fZl_jbZeh\� ^ey \hkib�

lZgby weblZjguo fZl_jbZeh\_^h\�bkke_^h\Zl_e_c� ijbh[�

j_lrbo aZ ]h^u h[mq_gby dZd ohjhrb_ gZ\udb wdki_jb�

f_glZevghc jZ[hlu� lZd b mkbe_ggmx h[s_gZmqgmx ih^�

]hlh\dm� ;_kkf_gguf ^_dZghf NGF y\ey_lky ZdZ^_fbd

J:G X� >� Lj_lvydh\�

X[be_c F=M [ue hlf_q_g k [hevrbf jZafZohf� Iha�

^jZ\blv mgb\_jkbl_l ijb_oZeh fgh]h ]hkl_c� [he__ ���

^_e_]Zpbc ba jZaguo mgb\_jkbl_lh\ fbjZ� k\ur_ ��� aZ�

jm[_`guo mqZklgbdh\ dhgn_j_gpbb� ihqlb ��� j_dlhjh\

mgb\_jkbl_lh\ Jhkkbb� X[be_cgu_ f_jhijbylby \dexqZ�

eb jZkrbj_ggh_ aZk_^Zgb_ mq_gh]h kh\_lZ F=M �� ^_�

dZ[jy ���� ]�� aZimkd kimlgbdZ ©LZlvygZª �� yg\Zjy

���� ]�� x[be_cgu_ lhj`_kl\Z \ =hkm^Zjkl\_gghf Dj_f�

e_\kdhf ^\hjp_ �� yg\Zjy b fgh]h_ ^jm]h_� �� yg\Zjy \

F=M ijhreZ f_`^mgZjh^gZy dhgn_j_gpby ©��� e_l Fhk�

dh\kdhfm ]hkm^Zjkl\_gghfm mgb\_jkbl_lm bf� F� <� Eh�

fhghkh\Zª� gZ dhlhjmx ijb[ueb j_dlhju ba aZjm[_`guo

kljZg� gh[_e_\kdb_ eZmj_Zlu� j_dlhju jhkkbckdbo \mah\

b ij_ab^_gl J_kim[ebdb Dbj]babb :� :� :dZ_\� �� yg\Zjy�

\ LZlvygbg ^_gv� khklhyehkv \jmq_gb_ ]eZ\gh]h ih^ZjdZ

mgb\_jkbl_lm gZ x[be_c ² hldjulb_ Nmg^Zf_glZevghc

[b[ebhl_db Fhkdh\kdh]h ]hkm^Zjkl\_ggh]h mgb\_jkbl_lZ�

GZ hldjulb_ [b[ebhl_db� dhlhjmx j_dlhj F=M <� :� KZ�

^h\gbqbc gZau\Z_l bgl_ee_dlmZevguf p_gljhf� ijb_a`Ze

ij_ab^_gl JN <� Imlbg�

GZ lhj`_kl\Z Fhkdh\kdh]h mgb\_jkbl_lZ ijb[ue ij_�

ab^_gl GZpbhgZevghc ZdZ^_fbb gZmd MdjZbgu b ij_ab�

^_gl F_`^mgZjh^ghc ZkkhpbZpbb ZdZ^_fbc gZmd ² ;� ?�

IZlhg� Hg ih`_eZe F=M ^Zevg_cr_]h ijhp\_lZgby b \jm�

qbe <� :� KZ^h\gbq_fm f_^Zev hl F_`^mgZjh^ghc Zkkh�

pbZpbb ZdZ^_fbc gZmd� < k\hx hq_j_^v <� :� KZ^h\gbqbc

h[ty\be h lhf� qlh ih j_r_gbx mq_gh]h kh\_lZ mgb\_j�

kbl_lZ ;� ?� IZlhg gZ]jZ`^Z_lky a\Zgb_f Ihq_lgh]h ^hd�

lhjZ F=M bf� F� <� Ehfhghkh\Z�
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,9 dhgdmjk gZmqgh�l_ogbq_kdbo ijh_dlh\ fheh^uo mq_�

guo ih^ ^_\bahf ©Bgl_ee_dlmZevguc ihl_gpbZe fheh^uo

mq_guo ² ]hjh^m Db_\mª ijh\h^beky GZpbhgZevghc ZdZ�

^_fb_c gZmd MdjZbgu b Db_\kdhc ]hjh^kdhc ]hkm^Zjk�

l\_gghc Z^fbgbkljZpb_c�

Fheh^u_ mq_gu_� dhlhju_ aZgbfZxlky gZmqgh�l_ogb�

q_kdhc ^_yl_evghklvx \ Db_\_� ij_^klZ\beb fgh`_kl\h

bgl_j_kguo b i_jki_dlb\guo jZ[hl�

Lhj`_kl\_ggZy p_j_fhgby gZ]jZ`^_gby ih[_^bl_e_c khk�

lhyeZkv �� ^_dZ[jy ���� ]� \ aZe_ Db_\kdhc ]hjh^kdhc ]h�

km^Zjkl\_gghc Z^fbgbkljZpbb �me� Dj_sZlbd� ���� AgZqb�

fhklv bkke_^h\Zgbc� dhlhju_ ijh\h^yl fheh^u_ mq_gu_� [u�

eZ hlf_q_gZ ij_^klZ\bl_eyfb G:G MdjZbgu� ]hjh^kdhc b

jZchgguo ]hkm^Zjkl\_gguo Z^fbgbkljZpbc� Kj_^b gZ]jZ`�

^_gguo fwjhf Db_\Z :� :� Hf_evq_gdh [ueb b ij_^klZ�

�� ������



\bl_eb BgklblmlZ we_dljhk\Zjdb bf� ?� H� IZlhgZ G:G

MdjZbgu� qvb jZ[hlu ihemqbeb \ukhdmx hp_gdm�

=gba^ueh :e_dkZg^j GbdheZ_\bq b YdmrZ <eZ^bfbj

<bdlhjh\bq aZ ijh_dl ©WdhghfgZy l_ogheh]by ihemq_gby

fhghdjbklZeeh\ lm]hieZ\dbo f_lZeeh\ �\hevnjZfZ b fh�

eb[^_gZ� \ \b^_ djmigh]Z[Zjblguo ieZklbg ih^ ijhdZlª�

GZmqguc jmdh\h^bl_ev ² aZ\_^mxsbc hl^_ehf � ���

^�j l_og� gZmd <� :� RZih\Zeh\�

Yjp_\ :g^j_c <bdlhjh\bq aZ ijh_dl ©Wdki_jlgh�ZgZ�

eblbq_kdZy kbkl_fZ ^ey ihkljh_gby� fhgblhjbg]Z b hp_g�

db we_f_glh\ kbkl_f mijZ\e_gby dZq_kl\hf b kbkl_f wdh�

eh]bq_kdh]h f_g_^`f_glZ \ ijhba\h^kl\_ k\Zjguo dhgk�

ljmdpbcª� GZmqguc jmdh\h^bl_ev ² aZf_klbl_ev ^bj_d�

lhjZ BWK bf� ?� H� IZlhgZ� ZdZ^_fbd G:G MdjZbgu E�F�

Eh[Zgh\�

< n_\jZe_ bkihegbehkv �� e_l :ebfm

:[^mem�:fb^h\bqm WggZgm ² ba\_k�

lghfm mq_ghfm� ^bj_dlhjm Nbabdh�ob�

fbq_kdh]h bgklblmlZ aZsblu hdjm`Z�

xs_c kj_^u b q_eh\_dZ Fbgbkl_jkl\Z

h[jZah\Zgby b gZmdb MdjZbgu b GZ�

pbhgZevghc ZdZ^_fbb gZmd MdjZbgu

�NOBAHK b Q�� ^hdlhjm obfbq_kdbo

gZmd� dZg^b^Zlm l_ogbq_kdbo gZmd� aZk�

em`_gghfm ^_yl_ex gZmdb b l_ogbdb

MdjZbgu�

:ebf :[^me�:fb^h\bq jh^beky \ H^_kk_� < ���� ]�

ihke_ hdhgqZgby k hlebqb_f H^_kkdh]h ihebl_ogbq_kdh]h

bgklblmlZ jZ[hlZe e_dpbhgguf Zkkbkl_glhf dZn_^ju l_o�

gheh]bb b Z\lhfZlbaZpbb obfbq_kdbo ijhba\h^kl\� ]^_

\uihegbe b aZsblbe ������ dZg^b^Zlkdmx ^bkk_jlZpbx�

ihk\ys_ggmx bkke_^h\Zgbx Zdmklbq_kdhc dhZ]meypbb lm�

fZgZ dj_fg_nlhjbklh\h^hjh^ghc dbkehlu� < ����±

���� ]]� jZ[hlZe fZkl_jhf p_oZ dhgljhevgh�baf_jbl_ev�

guo ijb[hjh\� gZqZevgbdhf kf_gu p_oh\ ]jZgmebjh\Zg�

gh]h kmi_jnhknZlZ b f_^gh]h dmihjhkZ H^_kkdh]h kmi_j�

nhknZlgh]h aZ\h^Z�

Ihke_^mxsb_ �� e_l ^_yl_evghklb :� :��:� WggZgZ

k\yaZgu k H^_kkdbf ]hkm^Zjkl\_gguf mgb\_jkbl_lhf bf�

B� B� F_qgbdh\Z �����±������ A^_kv hg gZqZe jZ[hlZlv

klZjrbf ij_ih^Z\Zl_e_f� knhjfmebjh\Ze dhgp_ilmZev�

gu_ ijbgpbiu Zijbhjgh]h \u[hjZ hj]Zgbq_kdbo khj[_g�

lh\ ]Zahh[jZaguo nlhjb^h\ ������ b aZsblbe ^hdlhjkdmx

^bkk_jlZpbx ������� < ���� ]� ih bgbpbZlb\_ :� :��:�

WggZgZ \i_j\u_ \ KKKJ [ueZ hldjulZ dZn_^jZ obfb�

q_kdbo f_lh^h\ aZsblu hdjm`Zxs_c kj_^u� dhlhjmx hg

\ha]eZ\eye ^h ���� ]� K ���� ih ���� ]]� jmdh\h^be

h[t_^bg_gghc dZn_^jhc g_hj]Zgbq_kdhc obfbb b obfb�

q_kdhc wdheh]bb�

< ���� ]� :� :��:� WggZg [ue gZagZq_g ^bj_dlhjhf

F_`\_^hfkl\_ggh]h p_gljZ ©AZsblZ hdjm`Zxs_c kj_^u \

k\Zjhqghf ijhba\h^kl\_ª :dZ^_fbb gZmd MKKJ b Fbgb�

kl_jkl\Z \ukr_]h h[jZah\Zgby MKKJ� \ ���� ]� ² ^bj_d�

lhjhf Bg`_g_jgh]h p_gljZ ©Wdheh]by \ k\Zjhqghf ijhba�

\h^kl\_ª Fbgbkl_jkl\Z \ukr_]h h[jZah\Zgby MKKJ� H[Z

gZa\Zgguo p_gljZ dhhj^bgbjh\Zeb \uihegy_fu_ \ KKKJ

gZmqgh�bkke_^h\Zl_evkdb_ b hiulgh�dhgkljmdlhjkdb_ jZajZ�

[hldb \ h[eZklb wdheh]bb� ]b]b_gu ljm^Z b l_ogbdb [_�

ahiZkghklb \ k\Zjhqghf ijhba\h^kl\_� K ���� ]� :� :��:�

WggZg ² ^bj_dlhj�hj]ZgbaZlhj NOBAHK b Q�

Rbjhdh ba\_klgu ljm^u :� :��:� WggZgZ \ h[eZklb

obfbb g_hj]Zgbq_kdbo kh_^bg_gbc� jZajZ[hldb l_hj_lb�

q_kdbo hkgh\ b ZiiZjZlmjgh]h hnhjfe_gby ijhp_kkh\

meZ\eb\Zgby b g_cljZebaZpbb lhdkbqguo ]Zah\ k p_evx

dhfie_dkghc mlbebaZpbb kh^_j`Zsboky \ gbo p_gguo

dhfihg_glh\� aZsblu hdjm`Zxs_c kj_^u b q_eh\_dZ�

GZb[he__ ihegh dZq_kl\Z :� :��:� WggZgZ dZd ijZ]�

fZlbq_kdb fukeys_]h mq_gh]h ijhy\bebkv ijb \uihe�

g_gbb aZ^Zgbc� k\yaZgguo k jZajZ[hldhc wnn_dlb\guo f_�

lh^h\ b kj_^kl\ aZsblu hdjm`Zxs_c kj_^u b ijhba\h^�

kl\_ggh]h i_jkhgZeZ hl \ha^_ckl\by k\Zjhqguo Zwjhahe_c�

GZmqgmx ^_yl_evghklv :� :��:� WggZg kh\f_sZ_l k Zd�

lb\ghc h[s_kl\_gghc jZ[hlhc� \ ����±���� ]]� ² qe_g

k_dpbb ©Kj_^kl\Z bg^b\b^mZevghc aZsbluª =DGL KKKJ

b <PKIK� ����±���� ]]� ² ij_^k_^Zl_ev k_dpbb ©L_o�

gbdZ [_ahiZkghklb b ]b]b_gZ k\Zjhqgh]h ijhba\h^kl\Zª

Dhhj^bgZpbhggh]h kh\_lZ ih k\Zjd_ =DGL KKKJ� k

���� ]� ih gZklhys__ \j_fy ² ij_^k_^Zl_ev k_dpbb ©L_o�

gbdZ [_ahiZkghklb b ]b]b_gZ ljm^Z \ k\Zjhqghf ijhba�

\h^kl\_ª F_`]hkm^Zjkl\_ggh]h gZmqgh�l_ogbq_kdh]h kh�

\_lZ ih k\Zjd_ b jh^kl\_gguf l_ogheh]byf kljZg KG=�

k ���� ]� ih gZklhys__ \j_fy² aZf_klbl_ev ij_^k_^Zl_ey

k_dpbb ©HojZgZ hdjm`Zxs_c kj_^uª Wdki_jlgh]h kh\_lZ

ih wg_j]hk[_j_`_gbx b ijbjh^guf j_kmjkZf ijb Fb�

gbkl_jkl\_ h[jZah\Zgby b gZmdb MdjZbgu�

J_amevlZlu bkke_^h\Zgbc :� :��:� WggZgZ hljZ`_gu

\ lj_o fhgh]jZnbyo b [he__ q_f ��� klZlvyo� hjb]bgZev�

ghklv b^_c aZsbs_gZ ��� Z\lhjkdbfb k\b^_l_evkl\Zfb

KKKJ� �� iZl_glZfb MdjZbgu b � iZl_glZfb ^jm]bo kljZg�

Ih^ _]h jmdh\h^kl\hf ih^]hlh\e_gu b aZsbs_gu � ^hd�

lhjkdb_ b �� dZg^b^Zlkdbo ^bkk_jlZpbc�

GZmqgh�i_^Z]h]bq_kdZy� hj]ZgbaZlhjkdZy b h[s_kl\_g�

gZy ^_yl_evghklv :� :��:� WggZgZ hlf_q_gZ f_^Zevx ©AZ

^h[e_klguc ljm^ ������� ijbk\h_gb_f a\Zgby ©AZkem`_g�

guc ^_yl_ev gZmdb b l_ogbdb MKKJª ������� gZ]jm^guf

agZdhf ©AZ gZmqgu_ ^hklb`_gbyª ������� hj^_ghf dgyay

YjhkeZ\Z Fm^jh]h 9 kl_i_gb �������

K\h_ ���e_lb_ :ebf :fb^h\bq WggZg \klj_qZ_l ihe�

guc `bag_gguo kbe� wg_j]bb b l\hjq_kdbo ieZgh\�
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Ba\_klghfm mq_ghfm \ h[eZklb Z\lh�

fZlbaZpbb ijhp_kkh\ k\Zjdb b ki_pw�

e_dljhf_lZeemj]bb� aZ\_^mxs_fm hl�

^_ehf� ^hdlhjm l_ogbq_kdbo gZmd

Xjbx GbdheZ_\bqm EZgdbgm bkihe�

gbehkv �� e_l� M`_ i_j\u_ im[eb�

dZpbb X� G� EZgdbgZ [ueb ihk\ys_�

gu bkke_^h\Zgbyf \ h[eZklb Z\lhfZ�

lbq_kdh]h j_]mebjh\Zgby ijhp_kkh\

lhq_qghc b rh\ghc k\Zjdb� \uiheg_g�

guf ih^ jmdh\h^kl\hf ZdZ^_fbdZ ;� ?� IZlhgZ� Hgb [ueb

h[hs_gu X� G� EZgdbguf \ dZg^b^Zlkdhc ^bkk_jlZpbb

�������

K ���� ]� hg \ha]eZ\be we_dljhl_ogbq_kdbc hl^_e jZa�

jZ[hlhd b bkke_^h\Zgbc ijhp_kkh\ k\Zjdb \ mkeh\byo

dhkfbq_kdh]h ijhkljZgkl\Z� < wlb ]h^u [ueh kha^Zgh h[h�

jm^h\Zgb_ ^ey bkke_^h\Zgby jZaebqguo ijhp_kkh\ k\Zjdb

ijb \ha^_ckl\bb \ZdmmfZ b g_\_khfhklb� DZd bg`_g_j�

bkke_^h\Zl_ev X� G� EZgdbg ijbgbfZe mqZklb_ \ ihe_lZo

gZ [hjlm e_lZxs_c eZ[hjZlhjbb b h^gh\j_f_ggh ijh�

oh^be hl[hj gZ jhev dhkfhgZ\lZ�bkke_^h\Zl_ey� J_amev�

lZlu wlbo jZ[hl [ueb bkihevah\Zgu ijb kha^Zgbb ZiiZ�

jZlZ ©<medZgª� bkiulZggh]h \ hdly[j_ ���� ]� gZ

dhkfbq_kdhf dhjZ[e_ ©Khxa��ª�

WlZighc jZ[hlhc X� +� EZgdbgZ [ueb bkke_^h\Zgby

ijhp_kkZ we_dljhggh�emq_\hc k\Zjdb dZd h[t_dlZ Z\lhfZ�

lbq_kdh]h mijZ\e_gby b j_]mebjh\Zgby� Bf [ueb ihem�

q_gu j_amevlZlu ijb wdki_jbf_glZevghf bkke_^h\Zgbb

wfbkkbb aZjy`_gguo qZklbp ba k\Zjhqghc \Zggu dZd dhk�

\_gguo iZjZf_ljh\ dZq_kl\Z we_dljhggh�emq_\hc k\Zjdb�

ijb jZajZ[hld_ lj_of_jghc fh^_eb d\ZabklZpbhgZjghc

ihehklb ijhieZ\e_gby b \uy\e_gby aZdhghf_jghkl_c fZk�

kh� b l_iehi_j_ghkZ� jZkk_ygby we_dljhgh\ gZ iZjZo� ijb

ihemq_gbb hkgh\guo aZ\bkbfhkl_c� k\yau\Zxsbo \oh^�

gu_ b \uoh^gu_ i_j_f_ggu_ we_dljhggh�emq_\uo mklZ�

gh\hd� K bkihevah\Zgb_f W<F bf jZajZ[hlZgZ fh^_ev

k\Zjgh]h kh_^bg_gby b kbgl_abjh\ZgZ kbkl_fZ Z\lhfZlb�

q_kdh]h j_]mebjh\Zgby we_dljhggh�emq_\hc k\Zjdhc b

jh^kl\_gguo l_ogheh]bq_kdbo ijhp_kkh\� <uiheg_ggu_

bkke_^h\Zgby b jZajZ[hldb e_]eb \ hkgh\m ^hdlhjkdhc

^bkk_jlZpbb �������

< gZklhys__ \j_fy hl^_e X� G� EZgdbgZ jZ[hlZ_l gZ^

kha^Zgb_f kbkl_f kbg_j]_lbq_kdh]h mijZ\e_gby ^ey jZa�

ebqguo \b^h\ k\Zjdb b ijhp_kkh\ ki_pwe_dljhf_lZe�

emj]bb� Mki_rgh \g_^jy_l we_dljhreZdh\mx k\Zjdm \

\hajh`^Zxsmxky ijhfure_gghklv MdjZbgu� Z lZd`_

\ha]eZ\ey_l bkke_^h\Zgby mijZ\e_gby i_j_ghkZ jZkieZ\�

e_gghc dZieb \ ijhp_kk k\Zjdb \ kj_^_ m]e_dbkeh]h ]ZaZ�

J_amevlZlu jZ[hlu X� G� EZgdbgZ baeh`_gu [he__ q_f

\ ��� im[ebdZpbyo� \ mq_[gbdZo b ihkh[byo ^ey \mah\�

gZibkZgguo ijb _]h mqZklbb� LZeZgleb\uc bah[j_lZl_ev

X� G� EZgdbg bf__l hdheh �� Z\lhjkdbo k\b^_l_evkl\ b

iZl_glh\� [hevrbgkl\h ba dhlhjuo \g_^j_gh \ hl_q_kl�

\_gghc b aZjm[_`ghc ijhfure_gghklb�

< n_\jZe_ bkihegbehkv �� e_l <Ze_g�

lbgm :e_dkZg^jh\bqm ;h]^Zgh\kdhfm

² ba\_klghfm ki_pbZebklm \ h[eZklb

^m]h\hc k\Zjdb� ^bj_dlhjm GZmqgh�bg�

`_g_jgh]h p_gljZ k\Zjdb b dhgljhey

\ Zlhfghc wg_j]_lbd_�

Ljm^h\hc l\hjq_kdbc imlv <� :� ;h]�

^Zgh\kdh]h k\yaZg k Bgklblmlhf we_d�

ljhk\Zjdb bf� ?� H� IZlhgZ� ]^_ hg gZ

ijhly`_gbb [he__ �� e_l ieh^hl\hjgh

aZgbfZeky jZajZ[hldhc ijbgpbibZevgh gh\uo l_ogheh]bc

^m]h\hc k\Zjdb ieZ\e_gb_f� kha^Zgb_f gh\hc k\Zjhqghc

ZiiZjZlmju b h[hjm^h\Zgby ^ey Z\lhfZlbaZpbb k\Zjhq�

guo ijhp_kkh\ \h fgh]bo hljZkeyo ijhfure_gghklb�

< k\h_c ^_yl_evghklb <� :� ;h]^Zgh\kdbc fgh]h

wg_j]bb� ljm^Z b \gbfZgby m^_eye kha^Zgbx lbih\uo l_o�

gheh]bq_kdbo ijhp_kkh\� f_oZgbaZpbb b Z\lhfZlbaZpbb

k\Zjhqgh]h ijhba\h^kl\Z gZ fgh]bo ij_^ijbylbyo MdjZ�

bgu b kljZg KG=� jZajZ[hld_ lj_gZ`_jguo dhfie_dkh\

^ey ih^]hlh\db b ih\ur_gby d\ZebnbdZpbb we_dljhk\Zj�

sbdh\�

J_amevlZlu gZmqghc b bg`_g_jghc ^_yl_l_evghklb <Z�

e_glbgZ :e_dkZg^jh\bqZ hlf_q_gu hj^_ghf ©AgZd ihq_�

lZª� ]hkm^Zjkl\_gghc ij_fb_c \ h[eZklb gZmdb b l_ogbdb�

Z lZd`_ hljZ`_gu \h fgh]bo bah[j_l_gbyo� iZl_glZo b

i_qZlguo ljm^Zo�

< gZklhysb_ \j_fy <� :� ;h]^Zgh\kdbc dhhj�

^bgbjm_l gZijZ\e_gby jZ[hl p_gljZ ih hdZaZgbx gZ�

mqgh�l_ogbq_kdhc ihfhsb Zlhfguf we_dljhklZgpbyf

MdjZbgu ih \hijhkZf k\Zjhqgh]h ijhba\h^kl\Z

ijbf_gbl_evgh d j_fhglm l_iehwg_j]_lbq_kdh]h h[hjm�

^h\Zgby [ehdh\ :WK�

�� ������
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�� yg\Zjy ���� ]� gZ ���f ]h^m `bagb

kdhjhihklb`gh kdhgqZeky \_l_jZg

BgklblmlZ we_dljhk\Zjdb bf� ?� H�

IZlhgZ G:G MdjZbgu dZg^b^Zl l_o�

gbq_kdbo gZmd IZ\_e I_ljh\bq R_c�

dh� Hg gZqZe jZ[hlZlv \ bgklblml_ k

���� ]� b ijhr_e imlv hl ZkibjZglZ ^h

\_^ms_]h gZmqgh]h khljm^gbdZ� AZsb�

lb\ \ ���� ]� dZg^b^Zlkdmx ^bkk_jlZ�

pbx gZ l_fm ©:\lhfZlbq_kdh_ mijZ\�

e_gb_ b j_]mebjh\Zgb_ª� IZ\_e I_ljh\bq ihk\ylbe k\hx

gZmqgmx ^_yl_evghklv jZajZ[hld_ ijh]j_kkb\gh]h kihkh�

[Z bfimevkgh�^m]h\hc k\Zjdb ieZ\ysbfky we_dljh^hf� <

qZklghklb� hg ij_^eh`be b j_Zebah\Ze gZmqgmx ]bihl_am

kh\f_s_gby ijhp_kkh\ ieZ\e_gby b i_j_ghkZ we_dljh^gh�

]h f_lZeeZ \h \j_fy ^_ckl\by bfimevkZ lhdZ� WlZ b^_y ih�

emqbeZ \hiehs_gb_ \ ki_pbZebabjh\Zgguo bklhqgbdZo

iblZgby b mkljhckl\Zo� gZr_^rbo rbjhdh_ ijhfure_g�

gh_ ijbf_g_gb_�

I� I� R_cdh y\ey_lky Z\lhjhf [he__ ��� gZmqguo klZ�

l_c b bah[j_l_gbc� AZ jZajZ[hldm b \g_^j_gb_ \ukhdhwn�

n_dlb\ghc l_ogheh]bb k\Zjdb \ ijhba\h^kl\_ e_lZl_ev�

guo ZiiZjZlh\ I� I�R_cdh [ue m^hklh_g a\Zgby eZmj_ZlZ

=hkm^Zjkl\_gghc ij_fbb KKKJ \ h[eZklb gZmdb b l_o�

gbdb ���� ]�

<ukhdbc mjh\_gv d\ZebnbdZpbb� mf_gb_ klZ\blv b j_�

rZlv keh`gu_ gZmqgu_ aZ^Zqb b aZl_f Zdlb\gh \g_^jylv

j_amevlZlu bkke_^h\Zgbc� \ukhdb_ ^_eh\u_ b q_eh\_q_k�

db_ dZq_kl\Z y\eyebkv oZjZdl_jgufb q_jlZfb I� I�

R_cdh�

IZ\_e I_ljh\bq ihevah\Zeky aZkem`_gguf Z\lhjbl_�

lhf m dhee_] ih jZ[hl_� <k_]^Z ijbgbfZe Zdlb\gh_ mqZk�

lb_ \ `bagb hl^_eZ bklhqgbdh\ iblZgby� \ dhlhjhf ijh�

jZ[hlZe hdheh �� e_l�

K\_leZy iZfylv h IZ\e_ I_ljh\bq_ gZ\k_]^Z khojZ�

gblky \ k_j^pZo l_o� dlh _]h agZe b k d_f hg jZ[hlZe \f_kl_�

Bg�l we_dljhk\Zjdb bf� ?� H� IZlhgZ

J_^dhee_]by b j_^Zdpby `mjgZeZ ©:\lhfZlbq_kdZy k\ZjdZª

������ ��



���������	
�
�����������
��	
�������������	
���������������
�����

�����
������
�����������
������	

±Ï¿ÃÇÕÇÍÌÌÍ ÎÏÇ ÁÍÐÐÑ¿ÌÍÁÊÄÌÇÇ Á¿ÂÍÌÌÚÔ ÉÍÊÄÐ� ÌÄ ÇËÄÝØÇÔ ÃÄÓÄÉÑÍÁ Ì¿ ÎÍÁÄÏÔÌÍÐÑÇ

É¿Ñ¿ÌÇÞ� ÎÏÇËÄÌÞÄÑÐÞ ÑÄÔÌÍÊÍÂÇÞ ¿ÁÑÍË¿ÑÇÖÄÐÉÍÈ ÃÒÂÍÁÍÈ Ì¿ÎÊ¿ÁÉÇ ÎÍÃ ÓÊÝÐÍË ÇÆÌÍ×ÄÌÌÚÔ

ÂÏÄÀÌÄÈ Ç Æ¿ÑÄË ÎÍÁÄÏÔÌÍÐÑÄÈ É¿Ñ¿ÌÇÞ� ®ÏÇ ÜÑÍË Ì¿ Ì¿ÎÊ¿ÁÉÒ ÂÏÄÀÌÄÈ ÃÍÎÒÐÉ¿ÝÑÐÞ ÉÍÊÄÐ¿

ÎÍÐÊÄ ÒÐÑÏ¿ÌÄÌÇÞ ÇÆÌÍÐÍÁ Ç ÃÄÓÄÉÑÍÁ Ì¿ ÎÍÁÄÏÔÌÍÐÑÇ É¿Ñ¿ÌÇÞ �ÏÇÐ� ���

¦� �¡ÇÊÑÏ¿ÌÐ� Ï¿ÆÏ¿ÀÍÑ¿Ê ÑÄÔÌÍÊÍÂÇÝ Ç ÍÀÍÏÒÃÍÁ¿ÌÇÄ ÃÊÞ Ì¿ÎÊ¿ÁÉÇ ÂÏÄÀÌÄÈ ÅÄÊÄÆÌÍÃÍÏÍÅ�

ÌÚÔ ÉÍÊÄÐ �ÏÇÐ� �� ÎÍÐÊÄ ±¡¶ ÍÑÅÇÂ¿ ÎÍÁÄÏÔÌÍÐÑÇ É¿Ñ¿ÌÇÞ �ÏÇÐ� ��� ÉÍÑÍÏÚÈ ÎÍÆÁÍÊÞÄÑ ÁÚÞÁÊÞÑÛ

ÉÍÊÄÐ¿ Ð ÃÄÓÄÉÑ¿ËÇ Ì¿ ÎÍÁÄÏÔÌÍÐÑÇ É¿Ñ¿ÌÇÞ�

®ÏÇËÄÌÄÌÇÄ ÍÑÅÇÂ¿ ÎÍÆÁÍÊÞÄÑ ÐÍÉÏ¿ÑÇÑÛ ÍÀÙÄËËÄÔ¿ÌÇÖÄÐ�

ÉÍÈ ÍÀÏ¿ÀÍÑÉÇ ÉÍÊÄÐÌÚÔ Î¿Ï� ÒËÄÌÛ×ÇÑÛ Æ¿ÑÏ¿ÑÚ ÜÊÄÉÑ�

ÏÍÜÌÄÏÂÇÇ� ÏÄÅÒØÄÂÍ ÇÌÐÑÏÒËÄÌÑ¿� ÐÍÉÏ¿ÑÇÑÛ ÁÏÄËÞ

ÍÀÑÍÖÉÇ� Æ¿ÑÏ¿ÑÚ Ì¿ ÏÄËÍÌÑ ÉÍÊÄÐÍÑÍÉ¿ÏÌÚÔ ÐÑ¿ÌÉÍÁ�

ÒËÄÌÛ×ÇÑÛ ÑÍÊØÇÌÒ ÐÑÏÒÅÉÇ ÎÏÇ É¿ÅÃÍÈ ÍÀÑÍÖÉÄ Á ÐÏÄÃ�

ÌÄËÌ¿ ��� ËË Ç� ÖÑÍ ÁÄÐÛË¿ Á¿ÅÌÍ� ÁÐÉÏÚÑÛ ÃÄÓÄÉÑ Ì¿ ÎÍÁÄÏ�

ÔÌÍÐÑÇ É¿Ñ¿ÌÇÞ� ÎÍÃÊÄÅ¿ØÇÈ ÒÃ¿ÊÄÌÇÝ ÇÊÇ ÇÐÎÏ¿ÁÊÄÌÇÝ�

¡ÐÄ ÜÑÍ ÎÍÆÁÍÊÞÄÑ ÎÏÇËÄÏÌÍ Ì¿ �� � ÐÌÇÆÇÑÛ Æ¿ÑÏ¿ÑÚ Ì¿

ÐÁ¿ÏÍÖÌÚÄ Ë¿ÑÄÏÇ¿ÊÚ� ÇÐÎÍÊÛÆÒÄËÚÄ ÎÏÇ Ì¿ÎÊ¿ÁÉÄ ÂÏÄÀÌÄÈ�

¬ÇÅÄ ÎÏÄÃÐÑ¿ÁÊÄÌÚ ÑÄÔÌÇÖÄÐÉÇÄ Ô¿Ï¿ÉÑÄÏÇÐÑÇÉÇ Ï¿ÆÏ¿ÀÍ�

Ñ¿ÌÌÍÂÍ ÍÀÍÏÒÃÍÁ¿ÌÇÞ

ÃÊÞ ÁÍÐÐÑ¿ÌÍÁÊÄÌÇÞ

ÉÍÊÄÐ Ç ÏÄÅÇËÚ Ì¿�

ÎÊ¿ÁÉÇ �ÍÀÏ¿ÀÍÑÉÇ��

£ÊÞ ÁÍÐÐÑ¿ÌÍÁÊÄÌÇÞ

ÇÆÌÍÐÍÁ ÍÀÍÃÛÄÁ ÉÍÊÄÐ

Ï¿ÆÏ¿À¿ÑÚÁ¿ÄÑÐÞ ÌÍÁ¿Þ

ÑÄÔÌÍÊÍÂÇÞ ËÌÍÂÍÜÊÄÉ�

ÑÏÍÃÌÍÈ ÃÒÂÍÁÍÈ Ì¿�

ÎÊ¿ÁÉÇ ÎÍÃ ÓÊÝÐÍË

�ÏÇÐ� ��� ÉÍÑÍÏ¿Þ Á ÐÍÖÄ�

�°�ÈÓºm}È �ã« ÒÓ��}�ÒºÓÓº�º º�ÎÒ�È �j��������l

sÈ¹¯«ÎËÓÒË�
{

 È°�º�È� ��
{¯Ëä«

ÓÈ�¯ËmÈ� äÒÓ
�Ëä¹Ë¯È��¯È
ÓÈ�¯ËmÈ� ºv

�º�¯Ëã«ËäÈ«
äº�Óº°�	�

}{�

cÈ°²º� mº�©�
ä���

iÈmãËÓÒË
mº�©� �È

��Ëã	ÓºË
°º¹¯º�Òm�
ãËÓÒË�
}|ä�°ä

iÈmãËÓÒË
mºÏ��²È� �È

��� �� � ���

���

�¯Èº�È«

���

��� ���

≥��
��Ò°�Òãã«��

}ºÓ�ËÓ°È��

≥���

�°�ÈÓºm}È �ã« ÓÈ¹ãÈm}Ò �¯ËÓË® �s���l

zÒ�Ë°�mº ªãË}�¯º�
�ºm��Ò¹ ¹¯ºmº�
ãº}Ò� Áã
°

sÈ¹¯«�
ÎËÓÒË� {

vmÈ¯º�Ó©® �º}� k
cº�

�º}È�¹ºã«¯Óº°�	
v}º¯º°�	

ÓÈ¹ãÈm}Ò� ä��

{¯Ëä« ÓÈ¹ãÈm}Ò
º�Óº�º mÈãÒ}È
�¹¯ºmºãº}È
� ää�� ää

{¯Ëä« ÓÈ¹ãÈm}Ò
º�Óº�º �¯ËÓ« ���
�� mÈãÒ}ºm�� äÒÓ

|�ÒÓ�vm�

��tl� ks�

���k

������� ���������
�º°�º«ÓÓ©®�

º¯È�ÓÈ«
������� ������� �������

�°�ÈÓºm}È �ã« ÓÈ¹ãÈm}Ò ºº�	Ëm �s|��

zºãÒ�Ë°�mº ªãË}��
¯º�ºm�

�Ò¹ ¹¯ºmºãº}Ò�
Áã
°

sÈ¹¯«�
ÎËÓÒË� {

vmÈ¯º�Ó©® �º}
¹¯Ò ÓÈ¹ãÈm}Ë

º�Óº�º��m�² °ãºËm
�¹¯ºmºãº}È � ää�

cº�
�º}È�¹ºã«¯Óº°�	

v}º¯º°�	
ÓÈ¹ãÈm}Ò

º�Óº�º� �m�²
°ãºËm� ä��

{¯Ëä« ÓÈ¹ãÈm}Ò
º�Óº�º��m�²
°ãºËm� äÒÓ

�ºã�ÒÓÈ
ÓÈ¹ãÈm}Ò

º�Óº�º��m�²
°ãºËm� ää

iË°«�	�

vm���tl�

ks����k

�������

���������

��������������

��������� �������������

�º°�º«ÓÓ©®�

º¯È�ÓÈ«
������������� ��������������� ������������

�� ������



Ñ¿ÌÇÇ Ð ÍÑÅÇÂÍË Ç ¿ÁÑÍË¿ÑÇÖÄÐÉÍÈ Ì¿ÎÊ¿ÁÉÍÈ ÎÍÃ ÓÊÝÐÍË ÇÆÌÍ×ÄÌÌÚÔ ÂÏÄÀÌÄÈ ÎÍÆÁÍÊÞÄÑ

ÎÍÊÌÍÐÑÛÝ ÁÍÐÐÑ¿ÌÍÁÇÑÛ ÎÏÍÓÇÊÛ ÉÍÊÄÐ¿ ÎÏÇ ÍÃÌÍÐÊÍÈÌÍÈ Ç ÃÁÒÔÐÊÍÈÌÍÈ Ì¿ÎÊ¿ÁÉÄ �ÏÇÐ� ���

®ÏÇ ÜÑÍË ÐÏÍÉ ÐÊÒÅÀÚ ÉÍÊÄÐ¿ ËÍÅÌÍ ÒÁÄÊÇÖÇÑÛ Á ÃÁ¿ Ï¿Æ¿�

Ì ÀÌÍÎÌÏ¾Ê ÏÌÐÎÑÂËÆÕÃÏÐÀ¾ ÍÎÌÏÚ¿¾ Ì¿Î¾×¾ÐÚÏÝ�
¥�¬ � ÆÉÐÎ¾ËÏ� Á� ¨ÆÃÀ���� ÑÉ� ®ÃÇÐÃÎÏÈ¾Ý� ��¾� ÐÃÉ��Ò¾ÈÏ� ���������� ÐÃÉ� ���������

����	
��������
��	
��������������
��������
���������
�
��������
��������
�
�������������
���

�
���	�����������������
���������

³ÇÏËÄÌÌÚÈ ÆÌ¿É §¼° ÇË� ¤� � ®¿ÑÍÌ¿ ¬�¬ ²ÉÏ¿ÇÌÚ ÔÍÏÍ×Í ÆÌ¿ÉÍË ¡ÍÊÅÐÉÍËÒ ¿ÁÑÍËÍ�

ÀÇÊÛÌÍËÒ Æ¿ÁÍÃÒ ÄØÄ Ð �����Ô ÂÍÃÍÁ� ¡ÄÃÛ ÐÎÄÕÇ¿ÊÇÐÑÚ ÇÌÐÑÇÑÒÑ¿ ÒÐÎÄ×ÌÍ ÁÚÎÍÊÌÇÊÇ ÃÊÞ

��¡±¡�¦¿� ÏÞÃ ÍÑÁÄÑÐÑÁÄÌÌÚÔ Ï¿ÀÍÑ� Á ÑÍË ÖÇÐÊÄ� ÎÍ ÐÍÆÃ¿ÌÇÝ ÍÀÍÏÒÃÍÁ¿ÌÇÞ ÃÊÞ Ë¿ÐÐÍÁÍÂÍ

ÎÏÍÇÆÁÍÃÐÑÁ¿ Ì¿ÎÊ¿ÁÊÄÌÌÚÔ ÉÊ¿Î¿ÌÍÁ ÃÁÇÂ¿ÑÄÊÄÈ ÁÌÒÑÏÄÌÌÄÂÍ ÐÂÍÏ¿ÌÇÞ Ë¿ÊÍÊÇÑÏ¿ÅÌÚÔ ¿ÁÑÍ�

ËÍÀÇÊÄÈ Ð ÒÏÍÁÌÄË ¿ÁÑÍË¿ÑÇÆ¿ÕÇÇ� ÎÏÄÁÚ×¿ÝØÇË ÎÍÉ¿Æ¿ÑÄÊÇ ÊÒÖ×ÇÔ Æ¿ÏÒÀÄÅÌÚÔ ¿Ì¿ÊÍÂÍÁ�

¡ Ì¿ÐÑÍÞØÄÄ ÁÏÄËÞ ÃÄÐÞÑÉÇ ÑÍÊÛÞÑÑÇÌÐÉÇÔ ÓÇÏË ÞÁÊÞÝÑÐÞ Î¿ÏÑÌÄÏ¿ËÇ ¡ÍÊÅÐÉÍÂÍ ¿ÁÑÍËÍÀÇÊÛ�

ÌÍÂÍ Æ¿ÁÍÃ¿� °ÏÄÃÇ ÌÇÔ x ÃÇÌ¿ËÇÖÌÍ Ï¿ÆÁÇÁ¿ÝØ¿ÞÐÞ ÎÏÍÇÆÁÍÃÐÑÁÄÌÌ¿Þ ÓÇÏË¿ �£ÄÑ¿ÊÛÐÑÏÍÈ�

ÉÍÌÐÑÏÒÉÕÇÞ� �®³ �£°©��� ÉÍÑÍÏÍÈ ÐÄÂÍÃÌÞ ÍÐÁÍÄÌÍ ÀÍÊÄÄ ��� Ì¿ÇËÄÌÍÁ¿ÌÇÈ ÉÍËÎÊÄÉÑÒÝØÇÔ

ÇÆÃÄÊÇÈ� Á ÑÍË ÖÇÐÊÄ� ÑÍÎÊÇÁÌÚÔ À¿ÉÍÁ� °ÄÂÍÃÌÞ ®³ �£°©� Ì¿Ï¿ØÇÁ¿ÄÑ ÑÄËÎÚ Ï¿ÆÁÇÑÇÞ ÎÏÍ�

ÇÆÁÍÃÐÑÁ¿� ÒÁÄÊÇÖÇÁ¿ÄÑ ÍÀÙÄËÚ ÁÚÎÒÐÉ¿ ÎÏÍÃÒÉÕÇÇ Ç ÐÍ ÁÏÄËÄÌÄË ÎÍÊÌÍÐÑÛÝ ÎÊ¿ÌÇÏÒÄÑ ÁÆÞÑÛ

Ì¿ ÐÄÀÞ ÁÚÎÒÐÉ ÑÍÎÊÇÁÌÚÔ À¿ÉÍÁ ÃÊÞ ¡ÍÊÅÐÉÍÂÍ ¿ÁÑÍÆ¿ÁÍÃ¿�

¬ÄÍÀÔÍÃÇËÍÐÑÛ ÐÍÆÃ¿ÌÇÞ ÎÏÄÃÐÑ¿ÁÊÄÌÌÍÈ ÌÇÅÄ ÒÐÑ¿ÌÍÁÉÇ ÊÄÅ¿Ê¿ Á ÎÊÍÐÉÍÐÑÇ ÏÄ×ÄÌÇÞ ÜÉÍ�

ÊÍÂÇÖÄÐÉÍÈ Æ¿Ã¿ÖÇ� ÎÄÏÄÔÍÃ¿ ÍÑ Î¿ÈÉÇ Ð ÎÏÇ�

ÎÍÞËÇ� ÐÍÃÄÏÅ¿ØÇËÇ ÐÁÇÌÄÕ� Ì¿ ÐÁ¿ÏÉÒ ÐÑ¿ÊÄÈ

ÐÍ ÐÎÄÕÇ¿ÊÛÌÚË ÂÍÏÞÖÄ¿ÊÝËÇÌÇÏÍÁ¿ÌÌÚË

ÎÍÉÏÚÑÇÄË�

§¼° Ï¿ÆÏ¿ÀÍÑ¿Ê Ç ÇÆÂÍÑÍÁÇÊ ÒÐÑ¿ÌÍÁÉÒ �£

�������²�� ÎÏÄÃÌ¿ÆÌ¿ÖÄÌÌÒÝ ÃÊÞ ÍÃÌÍÁÏÄËÄÌÌÍÈ

¿ÁÑÍË¿ÑÇÖÄÐÉÍÈ ÐÁ¿ÏÉÇ 0$¢ Ì¿ÔÊÄÐÑÍÖÌÚËÇ

ÉÍÊÛÕÄÁÚËÇ ×Á¿ËÇ Á ÐÏÄÃÄ Æ¿ØÇÑÌÍÂÍ Â¿Æ¿ ÃÁÒÔ

ÁÍÆÃÒ×ÌÚÔ ÑÏÒÀÍÉ Ç ÂÍÏÊÍÁÇÌÚ Ì¿ÊÇÁÌÍÈ Á ÁÄÏ�

ÔÌÄË ÎÍÊÒÉÍÏÎÒÐÄ ÑÍÎÊÇÁÌÍÂÍ À¿É¿ ������

������ ��



���������� Á ÐÍÐÑ¿ÁÄ ÎÍÑÍÖÌÍÈ ÊÇÌÇÇ� ±ÍÊØÇÌ¿ ÐÁ¿ÏÇ�

Á¿ÄËÚÔ ÃÄÑ¿ÊÄÈ ËÍÅÄÑ ÀÚÑÛ Á ÎÏÄÃÄÊ¿Ô ���…��� ËË�

ÐÌÍÁÌÍÈ Ö¿ÐÑÛÝ ÖÄÑÚÏÄÔÎÍÆÇÕÇÍÌÌÍÈ ÒÐÑ¿ÌÍÁÉÇ ÞÁÊÞ�

ÄÑÐÞ ¿ÁÑÍË¿Ñ ÐÁ¿ÏÍÖÌÚÈ É¿ÏÒÐÄÊÛÌÍÂÍ ÑÇÎ¿ Ð ÏÒÖÌÍÈ Æ¿Â�

ÏÒÆÉÍÈ�ÁÚÂÏÒÆÉÍÈ ÐÁ¿ÏÇÁ¿ÄËÚÔ ÇÆÃÄÊÇÈ� ÉÍÑÍÏÚÈ ÇËÄÄÑ

ÑÏÇ ÐÁ¿ÏÍÖÌÚÄ ÂÍÊÍÁÉÇ� É¿ÅÃ¿Þ ÇÆ ÉÍÑÍÏÚÔ Ì¿ÐÑÏÍÄÌ¿

Ì¿ ÐÁÍÈ ÑÇÎÍÏ¿ÆËÄÏ ÐÍÄÃÇÌÄÌÇÞ� Ç ÎÍÁÍÏÍÑÌÚÈ ÐÑÍÊ�

£ÊÞ ÒËÄÌÛ×ÄÌÇÞ Æ¿ÌÇË¿ÄËÍÈ ÎÊÍØ¿ÃÇ ÒÐÑ¿ÌÍÁÉ¿ ÇËÄÄÑ

ÃÁÒÔÒÏÍÁÌÄÁÒÝ ÉÍËÎÍÌÍÁÉÒ� ¬¿ ÁÄÏÔÌÄË ÒÏÍÁÌÄ ÐËÍÌ�

ÑÇÏÍÁ¿Ì ÐÙÄËÌÚÈ ÎÍÐÑ ÎÇÑ¿ÌÌÞ �£ �������������� ÐÍÃÄÏ�

Å¿ØÇÈ ÑÏÇ ÇÐÑÍÖÌÇÉ¿ ÐÁ¿ÏÍÖÌÍÂÍ ÑÍÉ¿�

¡ÐÄ ËÄÔ¿ÌÇÆËÚ ÒÐÑ¿ÌÍÁÉÇ ÐËÍÌÑÇÏÍÁ¿ÌÚ Ì¿ ÐÑ¿ÌÇÌÄ� ÁÚ�

ÎÍÊÌÄÌÌÍÈ Á ÁÇÃÄ Æ¿ËÉÌÒÑÍÈ ÎÏÞËÍÒÂÍÊÛÌÍÈ Ï¿ËÚ ÇÆ

ÑÏÒÀ ÉÁ¿ÃÏ¿ÑÌÍÂÍ ÐÄÖÄÌÇÞ� ¬¿ ÊÇÕÄÁÍÈ ÂÏ¿ÌÇ ÐÑ¿ÌÇÌÚ

ÍÀÍÏÒÃÍÁ¿Ì¿ ÎÍÆÇÕÇÞ Æ¿ÂÏÒÆÉÇ�ÁÚÂÏÒÆÉÇ� ÐÍ ÐÑÍÏÍÌÚ

ÑÏÄÔ ÍÐÑ¿ÊÛÌÚÔ ÂÏ¿ÌÄÈ Ï¿ÐÎÍÊ¿Â¿ÝÑÐÞ ÐÁ¿ÏÍÖÌÚÄ ÂÍÊÍÁ�

ÉÇ� Æ¿ÉÏÚÑÚÄ ÌÄÎÏÍÆÏ¿ÖÌÚËÇ ×ÑÍÏÉ¿ËÇ�

¡ ÕÄÌÑÏÄ ÐÑ¿ÌÇÌÚ ÒÐÑ¿ÌÍÁÊÄÌ Æ¿ØÇØÄÌÌÚÈ ÍÂÏ¿ÅÃÄÌÇ�

ÞËÇ ÎÍÁÍÏÍÑÌÚÈ ÐÑÍÊ Ð ÖÄÑÚÏÛËÞ ÉÍÌÃÒÉÑÍÏ¿ËÇ� ÎÌÄÁ�

ËÍÕÇÊÇÌÃÏÚ ÉÍÑÍÏÚÔ ÍÀÄÐÎÄÖÇÁ¿ÝÑ ÍÏÇÄÌÑÇÏÍÁ¿ÌÇÄ Ç

Æ¿Å¿ÑÇÄ ÐÁ¿ÏÇÁ¿ÄËÚÔ ÇÆÃÄÊÇÈ�

¨ ÌÎÁ¾Ë¾Ê ÑÍÎ¾ÀÉÃËÆÝ ÑÏÐ¾ËÌÀÈÆ ÌÐËÌÏÝÐÏÝ�

• ¹�ã	�© ÓÈãÈ�º�Ó©Ë �ã« }ÈÎ�º® �ºãºm}Ò °mÈ¯º�Óº®� Ò°�

¹ºã	Ï�Ëä©Ë �ã« ÏÈ¹¯Èm}Ò� ¹¯ºmË¯}Ò Ò ÓÈãÈ�}Ò äË²ÈÓÒÏ�

äºm }ÈÎ�º® �ºãºm}Ò� }º�º¯©Ë ¯È°¹ºãºÎËÓ© ¯«�ºä ° °ºº��

mË�°�m�
�Ë® �ºãºm}º®�

• ¹�ã	� º¹Ë¯È�º¯È� Ò°¹ºã	Ï�Ëä©® �ã« ¹¯ºmË¯}Ò Ò ÓÈãÈ��

}Ò äË²ÈÓÒÏäºm ¹ºmº¯º�Óº�º °�ºãÈ� ÓÈ²º�«�Ò®°« ÓÈ °�ÈÓÒ�

ÓË Èm�ºäÈ�È� °¹¯ÈmÈ º� ÏÈ�¯�Ïº�Óº�º ¹¯ºËäÈ�

• �mË }Óº¹º�Ó©Ë °�ÈÓ�ÒÒ ��vz�v�|� Ò ��vz� ÓË¹º°¯Ë��

°�mËÓÓº Ò°¹ºã	Ï�Ëä©Ë º¹Ë¯È�º¯ºä m ¯Èº�Ë� ¯È°¹ºãºÎËÓÓ©Ë

ÓÈ ¹¯º�Òmº¹ºãºÎÓ©² °�ËÓ}È² m ¹¯Ë�ËãÈ² ÏÈ�¯�Ïº�Óº�º ¹¯ºË�

äÈ�

• ¹ÈÓËã	 ÒÓÁº¯äÈ�ÒºÓÓÈ«� ÓÈ²º�«�È«°« m �ã�ÒÓË ¹¯ºË�

äÈ� ��Ë ÓÈ �Ò°¹ãËË ÏÈ�È
�°« ¯ËÎÒä© °mÈ¯}Ò Ò º�¯ÈÎÈË�°«

�Ë}��ËË °º°�º«ÓÒË �°�ÈÓºm}Ò� °mË�ËÓÒ« º mºÏÓÒ}�Ò² º�}È�

ÏÈ²� È �È}ÎË �º¹ºãÓÒ�Ëã	ÓÈ« ÒÓÁº¯äÈ�Ò«�

°Á¿ÏÉ¿ ÁÚÎÍÊÌÞÄÑÐÞ ÎÏÇ Ï¿ÐÎÍÊÍÅÄÌÇÇ ÐÍÄÃÇÌÄÌÇÞ Á ÂÍ�

ÏÇÆÍÌÑ¿ÊÛÌÍË ÎÍÊÍÅÄÌÇÇ� ®¿ÑÏÒÀÉÇ ÃÇ¿ËÄÑÏÍË � Ç

�� ËË ÎÍÐÑÒÎ¿ÝÑ Ì¿ ÐÁ¿ÏÉÒ ËÄÔ¿ÌÇÖÄÐÉÇ Æ¿ÉÏÄÎÊÄÌÌÚËÇ

Á ÌÒÅÌÍË ÎÍÊÍÅÄÌÇÇ� ÂÍÏÊÍÁÇÌ¿ ÃÇ¿ËÄÑÏÍË �� ËË ÁÐÑ¿Á�

ÊÞÄÑÐÞ ÍÎÄÏ¿ÑÍÏÍË Á ÍÑÀÍÏÑÍÁÉÒ ÎÍÊÒÉÍÏÎÒÐ¿ À¿É¿ Ç ÌÄ

Æ¿ÉÏÄÎÊÞÄÑÐÞ�

£ÍÎÒÐÑÇË¿Þ ÎÍÂÏÄ×ÌÍÐÑÛ Ï¿ÐÎÍÊÍÅÄÌÇÞ ÕÄÌÑÏ¿ ÐÁ¿ÏÌÍÂÍ ÐÍÄÃÇÌÄÌÇÞ Á ÂÍÏÇÆÍÌÑ¿ÊÛÌÍË ÎÍÊÍ�

ÅÄÌÇÇ ËÍÅÄÑ ÃÍÐÑÇÂ¿ÑÛ Á ÎÏÄÃÄÊ¿Ô ÍÑ ���� ÃÍ w��� ËË�  ¿ÆÍÈ ÃÊÞ ÕÄÌÑÏÇÏÍÁ¿ÌÇÞ ÇÆÃÄÊÇÞ Ç

ÂÍÊÍÁÉÇ ÞÁÊÞÄÑÐÞ ÁÄÏÔÌÄÄ ÐÁÍÀÍÃÌÍÄ ÍÑÁÄÏÐÑÇÄ ÂÍÏÊÍÁÇÌÚ ÇÊÇ Î¿ÑÏÒÀÉ¿�

®ÍÂÏÄ×ÌÍÐÑÛ Ï¿ÐÎÍÊÍÅÄÌÇÞ ÐÁ¿ÏÌÍÂÍ ÐÍÄÃÇÌÄÌÇÞ ÎÍ ÁÄÏÑÇÉ¿ÊÇx Á ÎÏÄÃÄÊ¿Ô ÍÑ ���� ÃÍ w��� ËË�

 ¿ÆÍÈ ÃÊÞ ÂÍÊÍÁÉÇ ÞÁÊÞÄÑÐÞ ÁÄÏÔÌÇÈ ÐÁÍÀÍÃÌÚÈ ÑÍÏÄÕ ÂÍÏÊÍÁÇÌÚ ÇÊÇ Î¿ÑÏÒÀÉ¿�

¡ ¿ÁÑÍË¿ÑÇÖÄÐÉÍË ÏÄÅÇËÄ Ì¿ É¿ÅÃÍÈ ÇÆ ÑÏÄÔ Ï¿ÀÍÖÇÔ ÎÍÆÇÕÇÈ ÎÏÇ ÌÄÎÍÃÁÇÅÌÚÔ ÇÆÃÄÊÇÞÔ

ÍÃÌÍÁÏÄËÄÌÌÍ ÎÏÍÇÐÔÍÃÇÑ ÐÁ¿ÏÉ¿ É¿ÅÃÍÂÍ ÐÍÄÃÇÌÄÌÇÞ �Î¿ÑÏÒÀÉ¿� Á ÎÄÏÇÍÃ Ï¿ÀÍÖÄÂÍ ÕÇÉÊ¿ ÃÍ

�� Ð� ¿ Ì¿ Æ¿ÂÏÒÆÍÖÌÍÈ ÎÍÆÇÕÇÇ Á ÜÑÍÅÄ ÁÏÄËÞ ÍÎÄÏ¿ÑÍÏ ÍÐÒØÄÐÑÁÊÞÄÑ ÁÚÂÏÒÆÉÒ�Æ¿ÂÏÒÆÉÒ ÇÆÃÄÊÇÈ�

®ÄÏÄËÄØÄÌÇÄ ÐÁ¿ÏÇÁ¿ÄËÍÂÍ ÇÆÃÄÊÇÞ Ð ÎÍÆÇÕÇÇ Ì¿ ÎÍÆÇÕÇÝ ÍÐÒØÄÐÑÁÊÞÄÑÐÞ ÎÍÁÍÏÍÑÍË ÐÑÍÊ¿

Ð ÉÍÌÃÒÉÑÍÏ¿ËÇ Ì¿ ���� ®ÏÍÇÆÁÍÃÇÑÄÊÛÌÍÐÑÛ ÒÐÑ¿ÌÍÁÉÇ ÐÍÐÑ¿ÁÊÞÄÑ ÃÍ ��� ÇÆÃÄÊÇÈ Á ÐËÄÌÒ�

 ÏÃÓ Å¾ÆËÐÃÎÃÏÌÀ¾ËËÙÓ À ÍÎÆÌ¿ÎÃÐÃËÆÆ Î¾ÅÎ¾¿ÌÐ¾ËËÌÁÌ Ì¿ÌÎÑÂÌÀ¾ËÆÝ
ÍÎÌÏÚ¿¾ Ì¿Î¾×¾ÐÚÏÝ ÍÌ ÐÃÉ� ����� ���������� ���������� ����������
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