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3RULWVN\ 3� 9�� 3ULOXWVN\ 9� 3�� =DPNRY 9� 1� &RQWUDFWLRQ RI

ZHOGLQJ DUF ZLWK WXQJVWHQ FDWKRGH LQ PL[WXUHV RI LQHUW JDVHV ���������������������� �

=HPPOHU 8�� $ODOXVV .�� 0DWWKHV .��-� )(�0RGHOLQJ RI WKH
WKHUPRPHWDOOXUJ\ DQG VWUHVV�GLVWRUWLRQ EHKDYLRU GXULQJ
37$ KDUGIDFLQJ ���������������������������������������������������������������������������������������� ��

)DGHHQNR <X� ,�� 'REUXVKLQ /� '�� ,OODULRQRY 6� <X� 0HFKDQLVP

RI IRUPDWLRQ RI MRLQW ERXQGDULHV VKDSH LQ H[SORVLRQ ZHOGLQJ ��������������������� ��

%RULVRY <X� 6�� =DWVHUNRYQ\L $� 6�� .ULYWVXQ ,� 9� 3HFXOLDULWLHV

LQ KHDW H[FKDQJH RI LRQL]HG JDV ZLWK HYDSRUDWLQJ SDUWLFOH XQGHU
FRQGLWLRQV RI SODVPD VSUD\LQJ ������������������������������������������������������������������ ��

'PLWULN 9� 9�� .RQ\N $� ,� 7RZDUGV WKH FRQFHSWLRQ RI SRUH LQLWLD�
WLRQ LQ ZHOGHG MRLQWV DW ORZ�WHPSHUDWXUH FUHHS ������������������������������������������ ��

5\PDU 6� 9� 2SWLPL]LQJ RI WUDQVIRUPHU ZLWK GHYHORSHG \RNH PDJ�
QHWLF OHDNDJH IOX[HV ��������������������������������������������������������������������������������� ��

,1'8675,$/

%ODVKFKXN 9� (� =LUFRQLXP� DOOR\V� ZHOGLQJ� DSSOLFDWLRQ �5HYLHZ� �������������� ��
9RURSDM 1� 0�� ,O\XVKHQNR 9� 0�� 0LVKHQNRY 9� $� 7HFKQRORJL�
FDO FDSDELOLWLHV RI SURFHVV RI D SXOVHG WZLQ�DUF VKLHOGHG�JDV ZHOG�

LQJ �5HYLHZ� ��������������������������������������������������������������������������������������������� ��

7DUDU\FKNLQ ,� $� 3HFXOLDULWLHV RI DVVHPEO\ DQG PXOWL�SDVV ZHOG�
LQJ RI FLUFXPIHUHQWLDO ZHOGV RI WKLFN�ZDOOHG VKHOOV ������������������������������������� ��

=KDGNHYLFK $� 0� /LJKW EHDP ZHOGLQJ DQG EUD]LQJ �5HYLHZ� �������������������� ��

%5,() ,1)250$7,21

5\]KRY 5� 1� $SSOLFDWLRQ RI FRPELQHG HOHFWURPDJQHWLF DFWLRQV
IRU LPSURYHPHQW RI TXDOLW\ RI ZHOGV LQ QRQ�FRQVXPDEOH HOHFWURGH
ZHOGLQJ ���������������������������������������������������������������������������������������������������� ��
*QDWHQNR 0� )� 8SGDWLQJ RI WHFKQRORJ\ RI KHDW WUHDWPHQW RI
FRDWHG ZHOGLQJ HOHFWURGHV ������������������������������������������������������������������������ ��

7KHVLV IRU VFLHQWLILF GHJUHH ���������������������������������������������������������������������� ��

1HZV ������������������������������������������������������������������������������������������������������� ��

3DWHQWV LQ WKH ILHOG RI ZHOGLQJ ������������������������������������������������������������������� ��

5HYLHZ RI IRUHLJQ MRXUQDOV ������������������������������������������������������������������������ ��

&DOHQGDU RI FRQIHUHQFHV DQG H[KLELWLRQV LQ ���� �ZHOGLQJ DQG DO�
OLHG WHFKQRORJLHV� ������������������������������������������������������������������������������������� ��

1(:6

6FLHQWLILF�0HWKRGLFDO &RQIHUHQFH �&XUUHQW SUREOHPV RI ZHOGLQJ�
VXUIDFLQJ DQG PDWHULDOV VFLHQFH� �������������������������������������������������������������� ��

; ,QWHUQDWLRQDO &RQIHUHQFH �3K\VLFV DQG WHFKQRORJ\
RI WKLQ ILOPV� �����������������������������������������������������������������������������������������������

,QWHUQDWLRQDO &RQIHUHQFH �7L����� LQ &,6� ���������������������������������������������� ��

0HHWLQJ RI VHFWLRQ �3RZHU VRXUFHV DQG V\VWHPV RI DXWRPDWLF FRQ�
WURO RI ZHOGLQJ HTXLSPHQW� RI ,QWHU�6WDWH 6FLHQWLILF &RXQFLO RQ
ZHOGLQJ DQG UHODWHG WHFKQRORJLHV ������������������������������������������������������������� ��

,1)250$7,21 ��������������������������������������������������������������������������������� ��

'HYHORSHG DW WKH 3:, ������������������������������������������������������������� ��� ��� ��� ��

(',725,$/ %2$5'�

(GLWRU�LQ�&KLHI

%�(�3$721

<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�

%� 9� .KLWURYVND\D �H[HF� VHFU���

9� )� .KRUXQRY� .� $� <XVKFKHQNR

7+( ,17(51$7,21$/

(',725,$/ &281&,/�

$GGUHVV�

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

RI WKH 1$6 RI 8NUDLQH�

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

7HO�� ������� ��� �� ��� ��� �� ��

)D[� ������� ��� �� ��
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WKDW YDULDWLRQV LQ WKH FRQFHQWUDWLRQ RI WKH PL[WXUH FRPSRQHQWV KDV D VXEVWDQWLDO LQIOXHQFH RQ WKHLU WKHUPDO�SK\VLFDO SURSHUWLHV
DQG JHQHUDO FKDUDFWHULVWLFV RI HOHFWURQ�DWRP FROOLVLRQV� ZKLFK GHWHUPLQH HOHFWULF�SK\VLFDO SDUDPHWHUV RI WKH DUF XQGHU LWV

FHUWDLQ EXUQLQJ FRQGLWLRQV� ,Q WKLV FRQQHFWLRQ� FRQWUDFWLRQ RI WKH WXQJVWHQ�FDWKRGH ZHOGLQJ DUF LQ WKH LQHUW JDV PL[WXUHV
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  ¦»¯ ÆÊ� £� ¬� ­¾ÐÌË¾ Î¾ÅÎ¾¿ÌÐ¾Ë¾ ÐÃÓËÆÈ¾ Æ

ÐÃÓËÌÉÌÁÆÝ¾ÀÐÌÊ¾ÐÆÅÆÎÌÀ¾ËËÌÇÏÀ¾ÎÈÆÀÃÎÐÆÈ¾ÉÚ�

ËÙÓ Æ ÁÌÎÆÅÌËÐ¾ÉÚËÙÓ �Ë¾ ÀÃÎÐÆÈ¾ÉÚËÌÇ ÍÉÌÏÈÌÏÐÆ�

ÖÀÌÀ Ï ÍÎÆËÑÂÆÐÃÉÚËÙÊ �ÆÉÆ À ÈÌÊ¿ÆË¾ÔÆÆ ÏÌ ÏÀÌ�

¿ÌÂËÙÊ� ÒÌÎÊÆÎÌÀ¾ËÆÃÊ ÖÀ¾� ¯À¾ÎÆÀ¾ÃÊÙÃ

ÐÌÉ×ÆËÙ x ������ ÊÊ� ¦ÏÍÌÉÚÅÌÀ¾ËÆÃ ÍÎÆ ÏÀ¾ÎÈÃ

ÏÌÀÎÃÊÃËËÙÓ ÏÀ¾ÎÌÕËÙÓ Ê¾ÐÃÎÆ¾ÉÌÀ x Ï¾ÊÌ�

Å¾×ÆÐËÙÓ Æ Á¾ÅÌÅ¾×ÆÐËÙÓ ÍÌÎÌÖÈÌÀÙÓ ÍÎÌÀÌÉÌÈx

Ì¿ÃÏÍÃÕÆÀ¾ÃÐ È¾ÕÃÏÐÀÌ ÏÀ¾ÎËÙÓ ÏÌÃÂÆËÃËÆÇ� ÑÂÌÀ�

ÉÃÐÀÌÎÝÜ×ÃÃ ÐÎÃ¿ÌÀ¾ËÆÝÊ ËÌÎÊ¾ÐÆÀËÌÇ ÂÌÈÑÊÃË�

Ð¾ÔÆÆ�

­ÎÆÊÃËÃËÆÃ ÌÍÐÆÊ¾ÉÚËÙÓ ÎÃÄÆÊÌÀ ÏÀ¾ÎÈÆ ÏÍÌ�

ÏÌ¿ÏÐÀÑÃÐ ÍÌÀÙÖÃËÆÜ ÍÎÌÆÅÀÌÂÆÐÃÉÚËÌÏÐÆ ÍÎÌ�

ÔÃÏÏ¾ À ����� Î¾Å¾ ÍÌ ÏÎ¾ÀËÃËÆÜ Ï ÐÎ¾ÂÆÔÆÌËËÙÊÆ

ÍÎÌÔÃÏÏ¾ÊÆ ÊÃÓ¾ËÆÅÆÎÌÀ¾ËËÌÇ Æ ÎÑÕËÌÇ ÏÀ¾ÎÈÆ�

¢ÉÝ ÎÃ¾ÉÆÅ¾ÔÆÆ Â¾ËËÌÇ ÐÃÓËÌÉÌÁÆÆ Î¾ÅÎ¾¿ÌÐ¾�

ËÙ ÉÃÁÈÆÃ ÊÌËÐ¾ÄËÙÃ ÏÀ¾ÎÌÕËÙÃ ¾ÍÍ¾Î¾ÐÙ ¿ÉÌÕËÌ�

ÊÌÂÑÉÚËÌÇ ÈÌËÏÐÎÑÈÔÆÆ� ÍÃÎÃÊÃ×¾Ü×ÆÃÏÝ ÍÌ ÎÃ�

ÉÚÏÌÀÙÊ Ë¾ÍÎ¾ÀÉÝÜ×ÆÊ� Å¾ÈÎÃÍÉÃËËÙÊ ËÃÍÌÏ�

ÎÃÂÏÐÀÃËËÌ Ë¾ ÏÀ¾ÎÆÀ¾ÃÊÌÊ ÆÅÂÃÉÆÆ�

­ÎÃÂÉ¾Á¾ÃÊÙÃ ÐÃÓËÌÉÌÁÆÝ Æ Ì¿ÌÎÑÂÌÀ¾ËÆÃ Ë¾�

ÎÝÂÑ Ï ÀÙÏÌÈÌÇ ÍÎÌÆÅÀÌÂÆÐÃÉÚËÌÏÐÚÜ Ì¿ÃÏÍÃ�

ÕÆÀ¾ÜÐ ÐÎÃ¿ÑÃÊÌÃ È¾ÕÃÏÐÀÌ ÏÀ¾ÎËÙÓ ÖÀÌÀ� ËÃ

Å¾ÀÆÏÝ×ÃÃ ÌÐ ÈÀ¾ÉÆÒÆÈ¾ÔÆÆ ÏÀ¾Î×ÆÈ¾� ÎÑÕËÌÇ ÆÉÆ

ÊÃÓ¾ËÆÅÆÎÌÀ¾ËËÌÇ ÏÀ¾ÎÈÆ� ÌÐÉÆÕ¾ÜÐÏÝ ÍÎÌÏÐÌÐÌÇ

Æ Ë¾ÂÃÄËÌÏÐÚÜ� ÏÑ×ÃÏÐÀÃËËÌ Ì¿ÉÃÁÕ¾ÜÐ ÐÎÑÂ ÏÀ¾Î�

×ÆÈÌÀ� Î¾¿ÌÐ¾Ü×ÆÓ À ÊÌËÐ¾ÄËÙÓ ÑÏÉÌÀÆÝÓ�

®¾ÅÎ¾¿ÌÐ¾ËËÙÃ ÐÃÓËÌÉÌÁÆÝ Æ Ì¿ÌÎÑÂÌÀ¾ËÆÃ ÍÎÃÂË¾ÅË¾ÕÃËÙ ÂÉÝ ÆÅÁÌÐÌÀÉÃËÆÝ ÈÎÑÍËÌÁ¾¿¾ÎÆÐËÙÓ

ÏÀ¾ÎËÙÓ ÊÃÐ¾ÉÉÌÈÌËÏÐÎÑÈÔÆÇ À ÊÌËÐ¾ÄËÙÓ ÑÏÉÌÀÆÝÓ Ï ÔÃÉÚÜ ¾ÀÐÌÊ¾ÐÆÅ¾ÔÆÆ ÏÀ¾ÎÈÆ ÖÀÌÀ À Î¾ÅÉÆÕËÙÓ

ÍÎÌÏÐÎ¾ËÏÐÀÃËËÙÓ ÍÌÉÌÄÃËÆÝÓ�

¨ÌËÐ¾ÈÐÙ� ������ ±ÈÎ¾ÆË¾� ¨ÆÃÀ����� ÑÉ� �ÌÄÃËÈÌ� ��
¦ËÏÐÆÐÑÐ ÛÉÃÈÐÎÌÏÀ¾ÎÈÆ ÆÊ� £� ¬� ­¾ÐÌË¾ «�« ±ÈÎ¾ÆËÙ

¬ÐÂ� � ��� ÐÃÉ��Ò¾ÈÏ� ������� ��� �� ��

vmÈ¯}È ÓÈ äºÓ�ÈÎË °�ËÓ}Ò ¯ËÏË¯m�È¯È

{©¹ºãÓËÓÒË °mÈ¯}Ò �º¯ÒÏºÓ�Èã	Óº�º �mÈ
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Ì¿ ÍÐÌÍÁÄ Á¿Ì¿ÃÇÞ Ì¿ ÉÍÌÐÑÏÒÉÕÇÍÌÌÒÝ ÐÑ¿ÊÛ 6��-�� ¯¿ÆÊÇÖÇÞ Á ÑÄÏËÍËÄÔ¿ÌÇÖÄÐÉÇÔ ÐÁÍÈÐÑÁ¿Ô� ÊÍÉ¿ÊÛÌÚÔ ÑÄÏËÍÎ�
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®ÏÍÁÄÏÄÌÌÚÄ Ç ÒÊÒÖ×ÄÌÌÚÄ ËÍÃÄÊÇ Ì¿ ÍÐÌÍÁÄ ËÄÑÍÃ¿ ÉÍÌÄÖÌÚÔ ÜÊÄËÄÌÑÍÁ ËÍÅÌÍ ÇÐÎÍÊÛÆÍÁ¿ÑÛ ÃÊÞ ÇÆÒÖÄÌÇÞ ÁÊÇÞ�

ÌÇÞ Î¿Ï¿ËÄÑÏÍÁ ÐÁ¿ÏÉÇ Ì¿ ÃÄÓÍÏË¿ÕÇÇ Ç ÍÐÑ¿ÑÍÖÌÚÄ Ì¿ÎÏÞÅÄÌÇÞ Á ÇÆÃÄÊÇÞÔ Ð ÕÄÊÛÝ ÍÎÑÇËÇÆ¿ÕÇÇ ÇÔ É¿ÖÄÐÑÁ¿�
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°}º¯º°�Óº�º ÓÈ¹º¯È ρY
}

� ⁄ � ÒäËË� �º� ÎË ¹º¯«�º}

mËãÒ�ÒÓ©� ��º Ò σ
�Ëº¯

� iã« °�ÈãË®� ÓÈ¹¯ÒäË¯� �¯È�

ÓÒ�Ë , Ò ,, º­ãÈ°�Ë® °ºº�mË�°�m�Ë� Y
}

≅ ��� }ä�°�

iÈmãËÓÒË °}º¯º°�Óº�º ÓÈ¹º¯È ρY
}

� ⁄ �  ≅ �� ��È
Ï�Ë°	 ÒäËË� �º� ÎË ¹º¯«�º} mËãÒ�ÒÓ©� ��º Ò σ

�Ëº¯

�ã« }¯Ò°�ÈããÒ�Ë°}º® ¯Ë�Ë�}Ò ÎËãËÏÈ� p°ãÒ ¹¯Ò
ª�ºä ÓÈ¹¯«ÎËÓÒ« °º¹¯º�ÒmãËÓÒ« �ËÁº¯äÒ¯ºmÈÓÒ

º}ÈÏ©mÈ
�°« °¹º°º­Ó©äÒ ÓË®�¯ÈãÒÏºmÈ�	 ÒÓË¯�
�ÒºÓÓ©Ë °Òã©� �º� °ãË�ºmÈ�Ëã	Óº� ºÓÒ ÒäË
� �º�
ÎË ¹º¯«�º} mËãÒ�ÒÓ©�

{ ~nv �º°�Ò�ÈË�°« mË°	äÈ m©°º}È« °}º¯º°�	

�ËÁº¯äÈ�Ò® Û ¹¯Ò­ãÒÏÒ�Ëã	Óº ε⋅  Y
}
�δ

}�°
�,

º­ãÈ°�Ò� Ò ε⋅  Y
}
��δ

}�°
� �È� �,, º­ãÈ°�Ò�� �¯Ò

�Ò¹Ò�Ó©² �Ë²Óºãº�Ò�Ë°}Ò² ¯ËÎÒäÈ² v{ ÏÓÈ�ËÓÒ«

ε⋅ äº��� ¹¯Ëm©�È�	 �⋅��� °Ü�� �¯Ò �È}º® °}º¯º°�Ò

�ËÁº¯äÈ�ÒÒ ε⋅ m«Ï}ºË °º¹¯º�ÒmãËÓÒË µ
ªÁ

�º°�Ò�ÈË�
�Ëº¯Ë�Ò�Ë°}º�º ¹¯Ë�ËãÈ ¹¯º�Óº°�Ò �ÎË ¹¯Ò ÏÓÈ�
�ËÓÒ«² º}ºãº °º�ËÓ ¹È°}Èã	 ÓÈ °Ë}�Ó��� ��º ÓÈ
¹º¯«�º} äËÓ	�Ë ÒÏäË¯ËÓÓ©² m ¯È­º�È² >��@ ¹¯Ò

ε⋅  �⋅��� °Ü��
�È}Òä º­¯ÈÏºä� �Ë�ËÓÒË äË�ÈããÈ m ~nv m , Ò

,, º­ãÈ°�«² º°��Ë°�mã«Ë�°« ¹¯Ò ÓÈ¹¯«ÎËÓÒ«²� °�¯Ë�

ä«�Ò²°« } σ
�Ëº¯

Ò ÓÒÏ}Ò² ÏÓÈ�ËÓÒ«² ªÁÁË}�ÒmÓº®
m«Ï}º°�Ò µ

ªÁ
� iÒ°°Ò¹È�ÒmÓ©Ë °�¯�}��¯©� ¯ËÈãÒÏ��


�ÒË°« m ,,, Ò ,9 º­ãÈ°�«²� mÒÏ�Èã	Óº ÓÈ¹ºäÒÓÈ
�
�Ë�ËÓÒ« Ò�ËÈã	Óº® ÓËm«Ï}º® ÎÒ�}º°�Ò >��@� �¯Ë��
°�Èmã«Ë�°« mË¯º«�Ó©ä� ��º m �}ÈÏÈÓÓ©² º­ãÈ°�«²
�ËÁº¯äÒ¯ºmÈÓÒË ~nv º°��Ë°�mã«Ë�°« ¹¯Ò ¹¯Ë�Ëã	�

Ó©² ÓÈ¹¯«ÎËÓÒ«² σ
�Ëº¯

� È �È}ÎË ¹¯Ò µ
ªÁ

→ � Ò

µ
�ÒÁ

 �� �rºãËË º¹¯Ë�ËãËÓÓºË ��mË¯Î�ËÓÒË ÓËmºÏ�
äºÎÓº� ¹º°}ºã	}� m º­ãÈ°�Ò ÏÓÈ�Ò�Ëã	Ó©² �ËÁº¯�

äÈ�Ò® ¹¯Ò�ÒÓº® �Ò�¯º�ÒÓÈäÒ�Ë°}º�º ²È¯È}�Ë¯È
�Ë�ËÓÒ« äºÎË� ­©�	 ÓÈ�¯Ëm �º m©°º}Ò² �Ëä¹Ë¯È�
��¯��

�¯ºmË�ËÓÓ©Ë ¯È°°�Î�ËÓÒ« º­Ë°¹Ë�ÒmÈ
� ¹¯º°�
�Ë®�ËË ÁÒÏÒ�Ë°}ºË º­º°ÓºmÈÓÒË }ãÈ°°ÒÁÒ}È�ÒÒ
�Ò°°Ò¹È�ÒmÓ©² °�¯�}��¯� mºÏÓÒ}È
�Ò² m ~nv� ¹º
ÏÓÈ�ËÓÒ
 �ºã	}º º�Óº�º ­ËÏ¯ÈÏäË¯Óº�º ¹È¯ÈäË�¯È
%� cËÈã	ÓºË ¯ÈÏÓºº­¯ÈÏÒË ÓÈ­ã
�ÈËä©² �Ò°°Ò¹È�
�ÒmÓ©² °�¯�}��¯ >��@ ÓË°}ºã	}º °ãºÎÓËË ¯È°°äº��
¯ËÓÓº�º m ÓÈ°�º«�Ë® °�È�	Ë� w�º ºÏÓÈ�ÈË�� ��º
¹¯º�Ë°° º­¯ÈÏºmÈÓÒ« �Ò°°Ò¹È�ÒmÓ©² °�¯�}��¯ ÏÈ�
mÒ°Ò� ÓË �ºã	}º º� ¹È¯ÈäË�¯È %� {Ë¯º«�Óº °��Ë°�
�mºmÈÓÒË ÓË}º�º¯º® ÏÈmÒ°Òäº°�Ò Ò º� �¯��Ò²
¹È¯ÈäË�¯ºm� m°ãË�°�mÒË �Ë�º �¹¯º�ËÓÓºË ¹¯Ë�°��
ÈmãËÓÒË �¯ÈÓÒ� º­ãÈ°�Ë® |v ÓÈ ¯Ò°� � ¹¯«ä©äÒ
ãÒÓÒ«äÒ {L  FRQVW äºÎË� ­©�	 �°ãºÎÓËÓº� { ¹ºã	�
Ï� ª�º�º °mÒ�Ë�Ëã	°�m�Ë� º­ÓÈ¯�ÎËÓÒË º°º­º® º­�
ãÈ°�Ò ½ÈÓºäÈã	Ó©² mºãÓ� 9 m mË¯²ÓË® �È°�Ò ,

º­ãÈ°�Ò >��@� �9 º­ãÈ°�	 m©¹È�ÈË� ÒÏ ¹¯ÒmË�ËÓÓº�º
m©�Ë ¯È°°äº�¯ËÓÒ«� �È} }È} m ÓË® ÓË m©¹ºãÓ«Ë�°«

�°ãºmÒË äÈãº°�Ò ��ãºm γ Ò ÓË º¹¯Èm�ÈÓº º��Ëã	ÓºË
º� º­�ËäÈ ¹ãÈ°�ÒÓ© ¯È°°äº�¯ËÓÒË ¹¯º�Ë°°ºm m
~nv�� �ºª�ºä� ¹¯Ë�ãºÎËÓÓºË ¯ÈÏ­ÒËÓÒË |v °ãË�
��Ë� ¯È°°äÈ�¯ÒmÈ�	 }È} ¹Ë¯mºË ¹¯Ò­ãÒÎËÓÒË } ÁÒ�
ÏÒ�Ë°}Ò º­º°ÓºmÈÓÓº® }ãÈ°°ÒÁÒ}È�ÒÒ �Ò°°Ò¹È�
�ÒmÓ©² °�¯�}��¯ ¹¯Ò v{�

{©mº�©

�� sËº­²º�ÒäºË �ã« º­¯ÈÏºmÈÓÒ« ¹¯º�Óº�º °mÈ¯Óº�º
°ºË�ÒÓËÓÒ« º°mº­ºÎ�ËÓÒË ~nv º� }ÒÓË�Ò�Ë°}º®
ªÓË¯�ÒÒ äºÎË� º°��Ë°�mã«�	°« ãÒ­º ¯È°°Ë«ÓÒËä
m �Ë¹ãº ¹��Ëä °�È�ÒºÓÈ¯Óº�º ¹ãÈ°�Ò�Ë°}º�º �Ë�
Áº¯äÒ¯ºmÈÓÒ« ¹ºmË¯²Óº°�Ó©² °ãºËm äË�ÈããÈ� ãÒ­º
Áº¯äÒ¯ºmÈÓÒËä ¹Ë¯Òº�Ò�Ë°}Ò² �Ò°°Ò¹È�ÒmÓ©²
°�¯�}��¯� {ºÏÓÒ}ÓºmËÓÒË ¹º°ãË�ÓÒ² ¹¯Òmº�Ò� }
ÒÓ�ËÓ°ÒÁÒ}È�ÒÒ ¹ãÈ°�Ò�Ë°}º�º �ËÁº¯äÒ¯ºmÈÓÒ«
~nv ÒãÒ } �ËÓË¯È�ÒÒ ��È¯Ó©² mºãÓ� �Óº°«�Ò²
ªÓË¯�Ò
 ÏÈ ¹¯Ë�Ëã© ~nv�

�� { ¹¯Ë�ËãÈ² º­ãÈ°�Ò °mÈ¯ÒmÈËäº°�Ò °��Ë°��
m�Ë� ¹º°ãË�ºmÈ�Ëã	Óº°�	 �Ò°°Ò¹È�ÒmÓ©² °�¯�}��¯�
¹Ë¯Ë}¯©mÈ
�Ò² ¯ÈÏ¯©m äËÎ�� º­ãÈ°�	
 ÓË�¹¯��
�º�º }º°º�º °º��È¯ËÓÒ« �mË¯�©² �Ëã Ò º­ãÈ°�	

�Ò�¯º�ÒÓÈäÒ�Ë°}º® }�ä�ã«�ÒÒ� zÈÎ�º® ÒÏ �Ò°°Ò�
¹È�ÒmÓ©² °�¯�}��¯ °ºº�mË�°�m�Ë� º�ÒÓ ÒÏ ²º¯º�º
ÒÏmË°�Ó©² �Ë²Óºãº�Èä mÈ¯ÒÈÓ�ºm Áº¯ä© �¯ÈÓÒ�©
°mÈ¯Óº�º °ºË�ÒÓËÓÒ« Û ¹¯«äºãÒÓË®ÓÈ«� mºãÓºmÈ«�
mºãÓºmÈ« ° �È°�Ò�Ó©ä º¹ãÈmãËÓÒËä� º�¯ËÏ}Ò }��
ä�ã«�ÒmÓ©² °�¯�®�

�� �¯ºÒÏmº�°�mº äË�ÈããÒ�Ë°}Ò² °ãºÒ°�©² }ºä¹ºÏÒ�ÒºÓÓ©²
äÈ�Ë¯ÒÈãºm � k� �� zº­ËãËm� {� j� �©°È}� {� s�  Ë¯Ó©�
�Ëm Ò �¯� Û l�� jÓ�Ë¯äË� jÓÎÒÓÒ¯ÒÓ�� ����� Û ��� °�

�� iË¯Ò­È° k� k� nÒÏÒ}È �¹¯º�ÓËÓÒ« Ò °mÈ¯}Ò mÏ¯©mºä� Û
��Ë ÒÏ�� Û sºmº°Ò­Ò¯°}� sÈ�}È� ����� Û ��� °�

�� z��ÒÓºm {� l�� zº¯º�ËËm k� Ð� vmÈ¯}È mÏ¯©mºä m äË�Èã�
ã�¯�ÒÒ� Û l�� lË�Èãã�¯�Ò«� ����� Û ��� °�

�� v�¯ºm {� v� zº°ºË °º��È¯ËÓÒË äË�ÈããÒ�Ë°}Ò² ¹ãÈ°�ÒÓ ��
nÒÏÒ}È �º¯ËÓÒ« Ò mÏ¯©mÈ� Û ����� Û ��� ¢ �� Û
v� ���Ü����

�� rºÓ�È¯	 l� �� �Ò¹ ãº}ÈãÒÏÈ�ÒÒ ¹ãÈ°�Ò�Ë°}º® �ËÁº¯�
äÈ�ÒÒ ÓÈ }ºÓ�È}�È²� º¹¯Ë�Ëã«
�Ò® º­¯ÈÏºmÈÓÒË ¹¯º�Óº�º
°ºË�ÒÓËÓÒ« �� �Èä ÎË� Û ����� Û ¢ �� Û v� ���Ü����

�� iº­¯��ÒÓ �� i�� nÈ�ËËÓ}º �� j�� �Ë���}ºm {� �� |°º�
­©® ¯ËÎÒä Áº¯äÒ¯ºmÈÓÒ« °ºË�ÒÓËÓÒ« ¹¯Ò °mÈ¯}Ë äË�Èã�
ãºm ��È¯Óº® mºãÓº® �� km�ºäÈ�� °mÈ¯}È� Û ����� Û
¢ �� Û v� ��Ü���

�� ������



�� rºÓ�È¯	 l� �� |°º­ËÓÓº°�Ò Áº¯äÒ¯ºmÈÓÒ« °�¯�}��¯©
¹¯Ò ­ºã	�Ò² m©°º}º°}º¯º°�Ó©² �ËÁº¯äÈ�Ò«² �� nÒÏ�
äËÏºäË²ÈÓÒ}È� Û ����� Û �� ¢ �� Û v� ��Ü���

�� rºÓ�È¯	 l� �� v�¯�}��¯ºº­¯ÈÏºmÈÓÒË Ò °mº®°�mÈ äÈ�Ë¯Ò�
Èãºm� °ºÏ�ÈmÈËä©² m©°º}º°}º¯º°�Ó©äÒ äË�º�ÈäÒ �� �Èä
ÎË� Û ����� Û �� ¢ �� Û v� ��Ü���

�� rºÓ�È¯	 l� �� wmºã
�Ò« äÒ}¯º°�¯�}��¯© ¹¯Ò �ÒÓÈäÒ�
�Ë°}ºä ÓÈ�¯�ÎËÓÒÒ äË�Èããºm �� �Èä ÎË� Û ����� Û ���
¢ �� Û v� ���Ü����

��� v�Ë¹ÈÓºm �� {� �¹¯��º�¹ãÈ°�Ò�Ë°}ºË �ËÁº¯äÒ¯ºmÈÓÒË Ò
¯ÈÏ¯��ËÓÒË äÈ�Ë¯ÒÈãºm ¹¯Ò Òä¹�ã	°Óºä ÓÈ�¯�ÎËÓÒÒ� Û
zÒËm� sÈ�}� ��ä}È� ����� Û ��� °�

��� ~�­ºm {� j�� v�Ë¹ÈÓºm �� {�� bÒ¯º}ºm k� {� {ãÒ«ÓÒË
°}º¯º°�Ò �ËÁº¯äÈ�ÒÒ ÓÈ ¹¯Ë�Ëã �Ë}��Ë°�Ò °�ÈãË® ¯ÈÏãÒ��

Óº® ¹¯º�Óº°�Ò �� �¯º­ã� ¹¯º�Ó� Û ����� Û ¢ �� Û
v� ���Ü����

��� �Ë���}ºm {� ��� z��ÒÓºm {� l�� nÈ�ËËÓ}º �� j� |­¯È�
­º�}È mÏ¯©mºä °mÈ¯Ó©² °ºË�ÒÓËÓÒ® äË�Èããº}ºÓ°�¯�}�Ò®�
Û l�� lË�Èãã�¯�Ò«� ����� Û ��� °�

��� v�¯È�ÒÁÒ�Ò¯ºmÈÓÓ©Ë °ãË�© ÏÈ ½�º�Ë�Ó©äÒ� Òä¹�ã	°Ó©�
äÒ Ò°�º�ÓÒ}ÈäÒ � v� j� {º¯º¹ÈËm� v� �� väÒ¯Óºm� j� k�
nÒãÒ¹¹ºm Ò �¯� �� jÏm� cº°� ks� nÒÏÒ}È È�äº°ÁË¯© Ò
º}ËÈÓÈ� Û ����� Û ��� ¢ �� Û v� ���Ü����

��� kÓÈãÒÏ Áº¯äÒ¯ºmÈÓÒ« °ºË�ÒÓËÓÒ« ¹¯Ò °mÈ¯}Ë äË�Èããºm
mÏ¯©mºä � v� {� z�Ï	äÒÓ� {� j� �©°È}� p� k�  ���Óºm�
k� �� �ËËm �� km�ºäÈ�� °mÈ¯}È� Û ����� Û ¢ ��� Û
v� ��Ü���

1HZ FODVVLILFDWLRQ LV RIIHUHG IRU H[SORVLRQ ZHOGLQJ FRQGLWLRQV DQG FRUUHVSRQGLQJ VKDSHV RI MRLQW ERXQGDULHV� EDVHG RQ WKH

UDWLR RI LQHUWLD IRUFHV WR VWUHQJWK IRUFHV ZLWKLQ WKH ZHOGHG MRLQW IRUPDWLRQ ]RQH� 7KLV LQGLFDWRU FDQ EH XVHG WR DOORZ IRU
G\QDPLF FKDUDFWHULVWLFV RI VWUHQJWK RI WKH PDWLQJ PHWDO SDLUV ZLWK RSWLPLVDWLRQ RI WKH H[SORVLRQ ZHOGLQJ FRQGLWLRQV DQG
VKDSHV RI WKH UHVXOWLQJ MRLQW ERXQGDULHV�

IhklmibeZ \ j_^Zdpbx ����������
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 ÙÍÌÉËÃËÆÃ Î¾¿ÌÐ Ë¾ ÀËÃÖËÆÓ ÍÌÀÃÎÓËÌÏÐÝÓ ÈÌÏÊÆÕÃÏÈÆÓ
Ì¿ØÃÈÐÌÀ ÐÎÃ¿ÑÃÐ ÏÌÌÐÀÃÐÏÐÀÑÜ×ÃÇ ÌÎÁ¾ËÆÅ¾ÔÆÆ Î¾¿ÌÕÃÁÌ ÊÃÏÐ¾
ÌÍÃÎ¾ÐÌÎ¾� ÏË¾ÎÝÄÃËËÌÁÌ À ÏÈ¾Ò¾ËÂÎ� À ÏÀÝÅÆ Ï ÃÁÌ ÌÁÎ¾ËÆÕÃËËÌÇ
ÍÌÂÀÆÄËÌÏÐÚÜ Æ ÑÏÉÌÀÆÝÊÆ ÍÌËÆÄÃËËÌÇ ÁÎ¾ÀÆÐ¾ÔÆÆ�

¢ÉÝ ÍÎÌÀÃÂÃËÆÝ ÐÃÓËÌÉÌÁÆÕÃÏÈÆÓ ÛÈÏÍÃÎÆÊÃËÐÌÀ Ï ¾ÍÍ¾Î¾ÐÑÎÌÇ
�±ËÆÀÃÎÏ¾É� À ¦»¯ ÆÊ� £� ¬� ­¾ÐÌË¾ Î¾ÅÎ¾¿ÌÐ¾Ë ÈÌÊÍÉÃÈÏ ÀÏÍÌÊÌ�
Á¾ÐÃÉÚËÌÁÌ Ì¿ÌÎÑÂÌÀ¾ËÆÝ� À ÏÌÏÐ¾À ÈÌÐÌÎÌÁÌ ÀÓÌÂÆÐ ÍÌÂÀÆÄËÌÃ
Î¾¿ÌÕÃÃ ÊÃÏÐÌ ÌÍÃÎ¾ÐÌÎ¾� ¬ËÌ ÏÌÂÃÎÄÆÐ ÌÏËÌÀ¾ËÆÃ Ï ÍÌÀÌÎÌÐËÌÇ
ÍÉÌ×¾ÂÈÌÇ Æ ÀÃÎÐÆÈ¾ÉÚËÑÜ ÏÐÌÇÈÑ Ï ÎÑÈÌÝÐÈ¾ÊÆ Æ ÈÉ¾ÀÆÖ¾ÊÆ ÑÍ�
Î¾ÀÉÃËÆÝ ÍÃÎÃÊÃ×ÃËÆÃÊÆ ÀÎ¾×ÃËÆÃÊ� ¾ Ð¾ÈÄÃÍÎÆÄ¾ÐÆÃÊËÌÁ ÌÍÃ�
Î¾ÐÌÎ¾ È ÍÌÀÌÎÌÐËÌÇ ÍÉÌ×¾ÂÈÃ� ¢ÉÝ ÍÃÎÃÊÃ×ÃËÆÝ Î¾¿ÌÕÃÁÌ ÊÃÏÐ¾
ÀÂÌÉÚ Ë¾ÍÎ¾ÀÉÝÜ×ÃÇ Ë¾ ÌÏËÌÀ¾ËÆÆ ÆÊÃÜÐÏÝ ÍÌÂÍÎÑÄÆËÃËËÙÃ
ÎÌÉÆÈÆ Ï ÐÌÎÊÌÅÌÊ� ÑÏÐÎÌÇÏÐÀÌ� Ì¿ÃÏÍÃÕÆÀ¾Ü×ÃÃ ÍÌÀÌÎÌÐ ÌÍÃÎ¾�
ÐÌÎ¾ ÀÌÈÎÑÁ ÏÀÌÃÇ ÌÏÆ� Ð¾ÈÄÃ ÏË¾¿ÄÃËÌ ÐÌÎÊÌÅÌÊ�

¦ÏÍÌÉÚÅÌÀ¾ËÆÃ Ð¾ÈÌÁÌ Î¾¿ÌÕÃÁÌ ÊÃÏÐ¾ Ï Ë¾ÍÎ¾ÀÉÝÜ×ÃÇ ÍÌÅÀÌ�
ÉÝÃÐ ÌÍÃÎ¾ÐÌÎÑ� ÀÙ¿Î¾À ÑÂÌ¿ËÌÃ ÍÌÉÌÄÃËÆÃ Æ Å¾ÒÆÈÏÆÎÌÀ¾À ËÌÁÆ�
ÌÏÀÌ¿ÌÂÆÐÚ Ì¿Ã ÎÑÈÆ ÂÉÝ ÀÙÍÌÉËÃËÆÝ Î¾ÅÉÆÕËÙÓ �À ÐÌÊ ÕÆÏÉÃ Æ
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�Ò² �Ë¹ãºº­äËÓÈ �ã«
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�� 6KLPDQRYLFK 9� '�� 6P\DJOLNRY ,� 3�� =RORWRYVN\ $� ,� $Q
HIIHFW RI QHDU�FDWKRGH UHJLRQ SODVPD RI DQ DUJRQ DUF RQ
PHWDO SDUWLFOHV �� 3URJUHVV LQ SODVPD SURFHVVLQJ RI PDWHUL�
DOV ����� 3URF� RI WKH �WK (XURSHDQ FRQI� RQ WKHUPDO SODVPD
SURFHVVHV� )UDQFH� 6WUDVERXUJ� -XQH ��Ü��� ����� Û 1HZ
<RUN� %HJHOO +RXVH ,QF�� ����� Û 3� ���Ü����

�� z¯Òm��Ó j� {� lº�Ëã	 Ò°¹È¯ËÓÒ« äË�ÈããÈ ¹¯Ò ���ºmº®�
ãÈÏË¯Óº® Ò ãÈÏË¯Óº����ºmº® °mÈ¯}Ë �� km�ºäÈ�� °mÈ¯}È�
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<RUN� 0F*UDZ�+LOO� ����� Û �� S�
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6XJJHVWHG LV WKH SURFHGXUH IRU FDOFXODWLRQ RI WKH LRQ HQHUJ\ DQG SODVPD HOHFWURQ IORZV RQ WKH VXUIDFH RI D GLVSHUVHG PDWHULDO

SDUWLFOH LQ WKH DWPRVSKHULF�SUHVVXUH LQHUW�JDV SODVPD� DV ZHOO DV HQHUJ\ ORVVHV IRU HYDSRUDWLRQ RI LWV PDWHULDO�
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¯À¾ÎÈ¾ ÍÌÂ ÒÉÜÏÌÊ ÍÑÉÚÏÆÎÑÜ×ÃÇ ÂÑÁÌÇ x ËÌÀ¾Ý� ÍÎÌÁÎÃÏÏÆÀË¾Ý� ¿ÙÏÐÎÌ Î¾ÅÀÆÀ¾Ü×¾ÝÏÝ ÐÃÓ�
ËÌÉÌÁÆÝ� ¦ÊÍÑÉÚÏËÙÇ Ó¾Î¾ÈÐÃÎ ÁÌÎÃËÆÝ ÂÑÁÆ ÍÎÆ ÏÀ¾ÎÈÃ ÍÌÂ ÒÉÜÏÌÊ ÌÈ¾ÅÙÀ¾ÃÐ ÏÑ×ÃÏÐÀÃËËÌÃ
ÍÌÉÌÄÆÐÃÉÚËÌÃ ÀÉÆÝËÆÃ È¾È Ë¾ ÒÌÎÊÆÎÌÀ¾ËÆÃ ÊÆÈÎÌÏÐÎÑÈÐÑÎÙ ÊÃÐ¾ÉÉ¾ ÖÀ¾� Ð¾È Æ Ë¾ ÏÉÑÄÃ¿ËÙÃ Ó¾�
Î¾ÈÐÃÎÆÏÐÆÈÆ ÏÀ¾ÎËÌÁÌ ÏÌÃÂÆËÃËÆÝ À ÔÃÉÌÊ� ¢ÉÝ ÌÏÑ×ÃÏÐÀÉÃËÆÝ ÏÀ¾ÎÈÆ ÍÌÂ ÒÉÜÏÌÊ ÍÑÉÚÏÆÎÑÜ×ÃÇ
ÂÑÁÌÇ À ¦»¯ ÆÊ� £�¬� ­¾ÐÌË¾ ÏÌÅÂ¾Ë ¿ÉÌÈ ÏÆËÃÎÁÃÐÆÕÃÏÈÌÁÌ ÑÍÎ¾ÀÉÃËÆÝ� ÀËÃÖËÆÇ ÀÆÂ ÈÌÐÌÎÌÁÌ ÍÌÈ¾Å¾Ë
Ë¾ ÎÆÏÑËÈÃ�

�ÉÌÈ Î¾ÅÎ¾¿ÌÐ¾Ë ÂÉÝ ÏÐ¾ÔÆÌË¾ÎËÙÓ Æ ÊÌËÐ¾ÄËÙÓ ÑÏÉÌÀÆÇ ÌÏÑ×ÃÏÐÀÉÃËÆÝ ÏÀ¾ÎÈÆ� ¬Ë ÆÊÃÃÐ ÂÀ¾
ËÃÅ¾ÀÆÏÆÊÙÓ È¾Ë¾É¾ ÑÍÎ¾ÀÉÃËÆÝ� ­ÎÆ ËÃÌ¿ÓÌÂÆÊÌÏÐÆ ÈÌÉÆÕÃÏÐÀÌ È¾Ë¾ÉÌÀ ÑÍÎ¾ÀÉÃËÆÝ ÊÌÄÃÐ ¿ÙÐÚ
ÑÀÃÉÆÕÃËÌ� ¢ÉÆÐÃÉÚËÌÏÐÚ ÆÊÍÑÉÚÏÌÀ ÑÍÎ¾ÀÉÃËÆÝ� ÀÙÎ¾¿¾ÐÙÀ¾ÃÊÙÓ ¿ÉÌÈÌÊ ÂÉÝ ÏÌÅÂ¾ËÆÝ ÍÑÉÚÏ¾ÔÆÇ
ÏÀ¾ÎÌÕËÌÁÌ ÐÌÈ¾ Æ Ë¾ÍÎÝÄÃËÆÝ Ë¾ ÂÑÁÃ� ÆÅÊÃËÝÃÐÏÝ ÀÖÆÎÌÈÆÓ ÍÎÃÂÃÉ¾Ó� «¾ÉÆÕÆÃ ÍÉ¾ÀËÙÓ ÛÉÃÈÐÎÌËËÙÓ
ÎÃÁÑÉÆÎÌÀÌÈ� ¾ Ð¾ÈÄÃ ÍÌÀÙÖÃËË¾Ý Ë¾ÁÎÑÅÌÕË¾Ý ÏÍÌÏÌ¿ËÌÏÐÚ ¿ÉÌÈ¾ Ï Å¾×ÆÐÌÇ ÀÙÓÌÂÌÀ ÌÐ ÈÌÎÌÐÈÆÓ
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F� ���Ü����

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

%HUFKPDQQ )� wãË}�¯ºÓÓº�ã��ËmÈ« °mÈ¯}È �ºã°�º°�ËÓÓ©² �¯�­� °� ���Ü����

3HUSQSHLQWHUHU 5� vmÈ¯Óº® ­�°�Ë¯ ¯È}Ë�ºÓº°Ò�Ëã« $5,$1( �� °� ���Ü����

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

º�¯È°ã	� °� �Ü���

-DQEHQ 7LPPHQ 5�� 0RRV :� vmÈ¯}È Ò ¯ËÏ}È m ���� �� �Ëä¹ ¯º°�È ÏÈäË�ã«Ë�°«� F� ���Ü����

7RONH 3� sÈ�ËÎÓºË °ºË�ÒÓËÓÒË� vmÈ¯}È ����ÓÈ °º °ÁË¯Ò�Ë°}Òä �¯ÈÁÒ�ºä m }¯�¹Óº°Ë¯Ò®Óºä ¹¯ºÒÏ�

mº�°�mË� F� ���Ü����

+DKQ 2�� +DQGLQJ &� HW DO� j°°ãË�ºmÈÓÒË mãÒ«ÓÒ« �Ëä¹Ë¯È��¯Óº® ÓÈ�¯�Ï}Ò ÓÈ ¹ºmË�ËÓÒË }ãËËm©²

°ºË�ÒÓËÓÒ®� F� ���Ü����

/HWVFK 6�� 0HVFKXW *� HW DO� �Ë²ÓÒ}È äË²ÈÓÒ�Ë°}º�º °ºË�ÒÓËÓÒ« }ºÓ°�¯�}�Ò® ÒÏ °äË�ÈÓÓ©² äÈ�Ë�

¯ÒÈãºm�  � �� vÒ°�ËäÓÈ« º¹�ÒäÒÏÈ�Ò«� F� ���Ü����

zºÓÁË¯ËÓ�Ò« ¹º �Ë¯äÒ�Ë°}ºä� ÓÈ¹©ãËÓÒ
 m äÈË ���� �� m Ð¹ºÓÒÒ� F� ���Ü����

��® lËÎ��ÓÈ¯º�Ó©® }ºããº}mÒ�ä ¹º m©°º}º� Ò ÓÒÏ}º�Ëä¹Ë¯È��¯Óº® ¹È®}Ë Ò �ÒÁÁ�ÏÒºÓÓº® °mÈ¯}Ë

m Ò
ÓË ���� �� m kÈ²ËÓË� F� ���Ü����

628'$*( HW 7(&+1,48(6 &211(;(6 �n¯ÈÓ�Ò«�� ����� Û 9RO� ��� ¢ ��� �Á¯ÈÓ�� «Ï��

|¯­Ò�Èã	ÓÈ« °mÈ¯}È �¯�­º¹¯ºmº�È �ãÒÓº® ���� }ä ¹¯Ò W  �� Åv� °� ��

zº��È ¯º­º�© Ò ãÈÏË¯© °º°�«ÏÈ
�°« �¯�� ° �¯��ºä m �º�Óº°�Ò� °� ��Ü���

zÈ} °�È�	 }ºº¯�ÒÓÈ�º¯ºä m º­ãÈ°�Ò °mÈ¯}Ò� F� ��Ü���

=KRQJ 0�� 0D\HU &� �mË¯�È« ãÈÏË¯ÓÈ« ÓÈ¹ãÈm}È� �º�ÓÈ« �ºÏÒ¯ºm}È °�ËããÒ�È Ò }È¯­Ò�È mºã	Á¯ÈäÈ�

F� ��Ü���

�ÈÏË¯ÓÈ« °mÈ¯}È Û ¹¯ËÒä��Ë°�mÈ �Ò­¯Ò�Ó©² °¹º°º­ºm ���« ���� F� ��Ü���

628'$*( HW 7(&+1,48(6 &211(;(6 �n¯ÈÓ�Ò«�� ����� Û 9RO� ��� ¢ ��� �Á¯ÈÓ�� «Ï��

|­��ËÓÒË Û ¹ãÈ�Áº¯äÈ �ã« mÒ¯��Èã	Óº® °mÈ¯}Ò� F� ��Ü���

zÈ} ­º¯º�	°« °º °mÈ¯º�Ó©äÒ �©äÈäÒ Ò �º}°Ò�Ó©äÒ �ÈÏÈäÒ m ¹¯º�Ë°°Ë °mÈ¯}Ò� F� ���

7KRPDV :� 0�� 6WDLQHV '� *�� 1RUULV ,� 0�� 5� 'H )ULDV� vmÈ¯}È �¯ËÓÒËä ° ¹Ë¯ËäË�ÒmÈÓÒËä Û

ÒÓ°�¯�äËÓ�© Ò ¯ÈÏ¯È­º�}Ò� F� ��Ü���

�ÈÏË¯ÓÈ« °mÈ¯}È Û ¹¯ËÒä��Ë°�mÈ �Ò­¯Ò�Ó©² °¹º°º­ºm ���« ���� F� ��Ü���

628'$*( HW 7(&+1,48(6 &211(;(6 �n¯ÈÓ�Ò«�� ����� Û 9RO� ��� ¢ ��� �Á¯ÈÓ� «Ï��

kã
äÒÓÒËmÈ« ¹¯ºä©�ãËÓÓº°�	 Û °º°�º«ÓÒË ÓÈ äÒ¯ºmºä �¯ºmÓË� °� �Ü��

&DUERQHOO /� lË�Èãã�¯�Ò�Ë°}ÒË ²È¯È}�Ë¯Ò°�Ò}Ò Û ¯ºã	 ¯Ë��ãÒ¯�
�Ò² ªãËäËÓ�ºm� F� ��Ü���

<XULRND 1��Ëä¹Ë¯È��¯È ¹¯Ë�mÈ¯Ò�Ëã	Óº�º ÓÈ�¯ËmÈÛ °¯ÈmÓËÓÒË �Ë�©¯Ë² äË�º�ºm ¹¯º�ÓºÏÒ¯ºmÈÓÒ«�

F� ��Ü���

�� ������



68'85$ �c�ä©ÓÒ«�� ����� Û 9RO� ;,9� ¢ � �¯�ä� «Ï��

0LKDLOHVFX '�lº�ËãÒ¯ºmÈÓÒË °�²º�º °¹º°º­È ¹º�mº�Óº® °mÈ¯}Ò m �°ãºmÒ«² ¹ºm©�ËÓÓº�º �ÈmãËÓÒ«�

°� �Ü���

6DYX '� j°°ãË�ºmÈÓÒË mãÒ«ÓÒ« �Ò¯ÒÓ© ¯ÈÏ�Ëã}Ò ÓÈ mÓ��¯ËÓÓÒË ÓÈ¹¯«ÎËÓÒ« °�©}ºmº�º �mÈ Ò ÓÈ

¯Ò°} º­¯ÈÏºmÈÓÒ« ²ºãº�Ó©² �¯Ë�ÒÓ m °�©}ºmºä �mË�  � �� w}°¹Ë¯ÒäËÓ�Èã	Ó©Ë �ÈÓÓ©Ë ¹º ¯Ò°}�

º­¯ÈÏºmÈÓÒ« ²ºãº�Ó©² �¯Ë�ÒÓ ¹¯Ò ­ºã	�º® �Ò¯ÒÓË ¯ÈÏ�Ëã}Ò Ò m �°ãºmÒ«² mmË�ËÓÒ« mº�º¯º�È�

F� ��Ü���

68'85$ �c�ä©ÓÒ«�� ����� Û 9RO� ;,9� ¢ � �¯�ä� «Ï��

0LKDLOHVFX '�� 0LKDLOHVFX $� lº�ËãÒ¯ºmÈÓÒË °�²º�º °¹º°º­È ¹º�mº�Óº® °mÈ¯}Ò m �°ãºmÒ«² ¹ºm©�

�ËÓÓº�º �ÈmãËÓÒ«�  � �� cËÏ�ã	�È�© ãÈ­º¯È�º¯Ó©² äË²ÈÓÒ�Ë°}Ò² Ò°¹©�ÈÓÒ®� {©mº�©� F� �Ü���

%UXHKO '�� -RQL 1�� &DQHSDUX 3� �ÈÏË¯Ó©® �È��Ò} �ã« º¹¯Ë�ËãËÓÒ« ¯ËÈã	Óº�º ¹ºãºÎËÓÒ« Ò Áº¯ä©

¯ÈÏ�Ëã}Ò �ã« ���ºmº® °mÈ¯}Ò� F� ��Ü���

7+<66(1.5833� 0$*$=,1( ��Ë¯äÈÓÒ«�� ����� Û ¢ � �ÈÓ�ã� «Ï��

.OHLQ +� {©°º}º}È�Ë°�mËÓÓÈ« °�Èã	� ¹ºÏmºã«
�È« ¯ÈÏmÒmÈ�	 ­ºã	��
 °}º¯º°�	 ÓÈ �¯Ë}È² ­º­°ãË«�

°� �Ü���

yËãËÏÓ©® ¹º¯º�º}� Ò°¹ºã	Ï�Ëä©® �ã« Ò°}¯ËÓÒ« ­ËÓ�Èã	°}Ò² º�ÓË®� F� ��Ü���

$EHOH 5� v­º¯Ó©Ë ¯È°¹¯Ë�mÈã© �ã« °ºm¯ËäËÓÓ©² �mÒ�È�ËãË®� F� ��Ü���

%UHLWK %� zÈ¯º�ÈÎÓ©Ë ÏºÓ�© �ã« äÓº�º�ºÓÓ©² ­�¯Òã	Ó©² �¯�­� F� ��Ü���

%UHLWK %� �Ë²Óºãº�Ò« ãÈÏË¯Óº® °mÈ¯}Ò º­Ë°¹Ë�ÒmÈË� ¹ãº�Ó�
 ¹º°È�}� m °��º°�¯ºËÓÒÒ� F� ��Ü���

9RJW '� vmË¯²°¹ãÈm©� ¹ºã��ËÓÓ©Ë mÈ}��äÓº® ÒÓ��}�ÒºÓÓº® ¹ãÈm}º®� F� ��Ü���

.OHLQ &� �¯ÒäËÓËÓÒË ÓË¯ÎÈmË
�Ë® °�ÈãÒ m ¹ºm°Ë�ÓËmÓº® ÎÒÏÓÒ� F� ��Ü���

:LOKHOP 6� j°°ãË�ºmÈ�ËãÒ º�}¯©mÈ
� äÈ�ÓÒ® }È} ¹¯ºÒÏmº�°�mËÓÓ©® äÈ�Ë¯ÒÈã� F� ��Ü���

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

7RPV -� cºã	 ¹ºmË¯²Óº°�Óº�º ÓÈ�«ÎËÓÒ« °mÈ¯º�Óº® mÈÓÓ© ¹¯Ò °mÈ¯}Ë k��j�� °� ��Ü���

5LKDU -� vmÈ¯}È �¯�­º¹¯ºmº�ºm ÒÏ ÓË¯ÎÈmË
�Ë® °�ÈãÒ� Ò°¹ºã	Ï�ËäÈ« m ÁÈ¯äÈ�Ëm�Ò�Ë°}º® ¹¯ºä©��

ãËÓÓº°�Ò� F� ��Ü���

*XEHOMDN 1�� 3UHGDQ -� �¯ºË}�Ò¯ºmÈÓÒË °mÈ¯Ó©² }ºÓ°�¯�}�Ò® ­ËÏ ¯ÈÏ¯��ËÓÒ«� F� ��Ü���

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

�ºãºm}È �ã« °ºº°Óº® ÓÈ¹ãÈm}Ò ° Ò°¹ºã	ÏºmÈÓÒËä }ºä¹ãË}°Ó©² �È��Ò}ºm� °� ���Ü����

�ºm�º¯ÓÈ« º�ËÓ}È ¹¯º�Ë°°ºm ²ÒäÒ�Ë°}º�º �¯ÈmãËÓÒ« ÓË¯ÎÈmË
�Ò² °�ÈãË®� F� ����

�ºmË¯²Óº°�ÓÈ« ÏÈ�Ò�È }ºä¹ºÓËÓ�ºm� ¹º�mË¯ÎËÓÓ©² m©°º}Òä ÓÈ¹¯«ÎËÓÒ«ä� F� ���Ü����

:LOGHQ -�� %HUJPDQQ -� 3�jÏ�º�ºmãËÓÒË °ºË�ÒÓËÓÒ® �Ò�ÈÓ �Èã
äÒÓÒ® Ò �Ò�ÈÓ� Û °�Èã	 ° ¹ºäº�	


�ÒÁÁ�ÏÒºÓÓº® °mÈ¯}Ò� F� ���Ü����

9HUKDHJKH *�� +LOWRQ 3� {©¹ºãÓËÓÒË ãÈÏË¯Óº® °mÈ¯}Ò Èã
äÒÓÒËmº�º °¹ãÈmÈ �ã« ÈmÒÈ�ÒºÓÓº�}º°�

äÒ�Ë°}º® ¹¯ºä©�ãËÓÓº°�Ò ° ÓÒÏ}Òä °º�Ë¯ÎÈÓÒËä ¹º¯� F� ���Ü����

6HUYH0� HW DO�rºãËË ª}ºÓºäÒ�ÓÈ« °mÈ¯}È �¯ËÓÒËä ¹¯Ò ­ºãËË m©°º}º® °}º¯º°�Ò m¯È�ËÓÒ«� F� ���Ü����

-DVQDX 8�� 6H\IIDUWK 3� {©°º}ºäº�Ó©Ë mºãº}ºÓÓ©Ë ãÈÏË¯© ¹º°ãË ¹Ë¯mºÓÈ�Èã	Ó©² Ò°¹©�ÈÓÒ® Û

­ºã	�º® ¯«� ¹Ë¯°¹Ë}�ÒmÓ©² ¹¯ËÒä��Ë°�m �ã« ¹º�¯Ë­Ò�Ëã«� F� ���Ü����

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

1RPXUD +� �¯Ë�ãºÎËÓÒ« ¹º °�¯�}��¯Ë Ð¹ºÓ°}º�ÈÏÒÈ�°}º® °mÈ¯º�Óº® ÁË�Ë¯È�ÒÒ� F� ��Ü���

6KLVKLGR <� km�ºäÈ�Ò�Ë°}ºË º­��ËÓÒË °mÈ¯º�Ó©² ¯º­º�ºm� F� ��Ü���

.LWVXQD 0� vºm¯ËäËÓÓºË º­º¯��ºmÈÓÒË �ã« ãÈÏË¯Óº® º­¯È­º�}Ò Ò Ë�º ¹¯ÒäËÓËÓÒË� F� ��Ü���

1DNDPXUD 6� �¯ËÓÈÎË¯© �ã« ¹¯È}�Ò}�
�Ò² °mÈ¯�Ò}ºm� F� ��Ü���

1DUXPL\D 7��0XUDNDPL 7�km�ºäÈ�ÒÏÈ�Ò« °mÈ¯}Ò Ò ¯ÈÏ¯È­º�}È °mÈ¯º�Ó©² °Ò°�Ëä �ã«äº°�º°�¯ºËÓÒ«�

F� ��Ü���

+DQHGD 0� sºm©Ë °¹º°º­© °mÈ¯}Ò m ªÓË¯�Ë�Ò}Ë� F� ��Ü���

<DPDPRWR 6� �º�mº�ÓÈ« °mÈ¯}È m È�ºäÓº® ªÓË¯�Ë�Ò}Ë� F� ���

1RPD .�� .DWRX 6� cÈÏ¯È­º�}È °¹º°º­È º�Óº°�º¯ºÓÓË® °mÈ¯}Ò ° º�Óºm¯ËäËÓÓ©ä m©¹ºãÓËÓÒËä �m�²

�º�Ë�Ó©² �mºm� F� ���Ü����

+D\DVKL <� vÒ°�ËäÈ �ã« º­�ËäÓº® ¹È®}Ò äº�Ó©ä ¹ºã�¹¯ºmº�ÓÒ}ºm©ä ãÈÏË¯ºä� F� ���Ü����

.DUL\D <� v¹º°º­ º�ËÓ}Ò ÓÈ�ËÎÓº°�Ò ¹È«Ó©² °ºË�ÒÓËÓÒ®� m©¹ºãÓËÓÓ©² ­Ë°°mÒÓ�ºm©ä ¹¯Ò¹ºËä

¹¯Ò ÒÏ�º�ºmãËÓÒÒ ÓÈ°º°ºm� F� ���Ü����

6RQRGD 0�� <RQHPRUL 6�  � �� {ÓË�¯ËÓÒË �ÒÁ¯ºmº�º °mÈ¯º�Óº�º º­º¯��ºmÈÓÒ«� F� ���Ü����

cË¹º¯�ÈÎ º ¹º°Ë�ËÓÒÒ ÏÈmº�È� F� ���Ü����

2NX\DPD +�� 1DND\DPD .�  � �� �Ëº¯Ò« ãÈÏË¯Óº�º º­º¯��ºmÈÓÒ«� F� ���Ü����

.DVX\D 7�  � �� sÒÏ}º�Ëä¹Ë¯È��¯Ó©Ë �¯Ë�ÒÓ©� F� ���Ü����

$UD\D ��  � �� �Ë}��È« ÒÓÁº¯äÈ�Ò« º °¹º°º­È² ãÈÏË¯Óº® º­¯È­º�}Ò� F� ���Ü����

������ ��



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

vÒãÈ ãº�º�Ò¹È ½0DGH LQ -DSDQ�� °� ��Ü���

+DVKLPRWR 7� cÈÏ¯È­º�}È }¯�¹Óº�È­È¯Ò�Ó©² Èã
äÒÓÒËm©² ¹ÈÓËãË®� ÒÏ�º�ºmãËÓÓ©² °mÈ¯}º® �¯ËÓÒËä

° ¹Ë¯ËäË�ÒmÈÓÒËä� F� ��Ü���

,VKLGH 7� �¯ÒäËÓËÓÒË ãÈÏË¯Óº® º­¯È­º�}Ò m �«ÎËãº® ¹¯ºä©�ãËÓÓº°�Ò� F� ��Ü���

.DGRULNX -� vºm¯ËäËÓÓºË °º°�º«ÓÒË Ò ¹¯º­ãËä© m©¹ºãÓËÓÒ« °mÈ¯Ó©² °ºË�ÒÓËÓÒ® °�¯ºÒ�Ëã	Óº®

È¯äÈ��¯©� F� ��Ü���

0LQDJDZD +� vmÈ¯º�Ó©Ë �Ë²Óºãº�ÒÒ m Èm�ºäº­Òã	Óº® �Ë²Óºãº�ÒÒ� F� ��Ü���

6DNDL <� vmÈ¯Ó©Ë }ºÓ°�¯�}�ÒÒ Ò °mÈ¯º�Ó©Ë �Ë²Óºãº�ÒÒ m mÈ�ºÓº°�¯ºËÓÒÒ� F� ��Ü���

.DWD\DPD 1� vºm¯ËäËÓÓ©Ë °mÈ¯º�Ó©Ë �Ë²Óºãº�ÒÒ m °�¯ºÒ�Ëã	°�mË �ÈÓ}Ë¯ºm �ã« ¹¯Ò¯º�Ó©² °ÎÒÎËÓ�

Ó©² �ÈÏºm� F� ��Ü���

0XNXPRWR .� HW DO� cÈÏ¯È­º�}È º­º¯��ºmÈÓÒ« �ã« ���ºmº® °mÈ¯}Ò }�Ïºmºm Èm�ºäº­ÒãË®� F� ��Ü���

6DNDQR 5�� .DWRX .� cÈÏ¯È­º�}È �º�Ë�Óº® °mÈ¯}Ò �¯ËÓÒËä ° ¹Ë¯ËäË�ÒmÈÓÒËä� F� ��Ü����

6RQRGD 0�� 6KLPDGD $�  � �� �¯ÒäËÓËÓÒË �ÒÁ¯ºm©² °mÈ¯º�Ó©² äÈ�ÒÓ� F� ���Ü����

<DPDPRWR 6� vmÈ¯}È °¹ãÈmºm ÓÒº­Ò«� F� ����

�ºm©�ËÓÒË }È�Ë°�mÈ °mÈ¯}Ò �ÈÏºº�Ò°�Ó©² �°�¯º®°�m ° ¹ºãÒäË¯Ó©äÒ �ãÈÓ�ÈäÒ� °� ���Ü����

2NX\DPD +�� 1DND\DPD .�  � �� �Ëº¯Ò« ãÈÏË¯Óº® °mÈ¯}Ò� F� ���Ü����

.DVX\D 7� {mË�ËÓÒË m �Ëº¯Ò
 º­¯ÈÏºmÈÓÒ« °mÈ¯º�Ó©² �¯Ë�ÒÓ�  � �� sÒÏ}º�Ëä¹Ë¯È��¯Ó©Ë �¯Ë�ÒÓ©�

F� ���Ü����

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

,WRX <� lÒ¯ºmÈ« ¹¯È}�Ò}È Ò°¹ºã	ÏºmÈÓÒ« ¯È°¹¯Ë�ËãËÓÓ©² ªÓË¯�Ë�Ò�Ë°}Ò² °Ò°�Ëä� °� ��Ü���

<DVXGD .� cÈÏ¯È­º�}È °mÈ¯º�Ó©² °Ò°�Ëä ° m©°º}ÒäÒ ª¯�ºÓºäÒ�Ë°}ÒäÒ ¹º}ÈÏÈ�Ëã«äÒ� F� ��Ü���

+DUD 6� HW DO��¯º�¯Èää© Èm�ºÓºäÓº�º º­��ËÓÒ« �ã« ¹ºm©�ËÓÒ« ªÁÁË}�ÒmÓº°�Ò mÓË�¯ËÓÒ« °mÈ¯º�Ó©²

¯º­º�ºm� F� ��Ü���

<DPDPRWR 6� vmÈ¯}È �j� �Ë¯äË�Ò�Ó©² °º°��ºm �ã« «�Ë¯Óº�º �º¹ãÒmÈ� F� ���

6DWRQDND 6� zºÓ�È}�ÓÈ« �º�Ë�ÓÈ« °mÈ¯}È ¯ÈÏÓº¯º�Ó©² äË�Èããºm� F� ��Ü���

,FKLNDZD.� HW DO��¯Ë�ãºÎËÓÒ« ¹º¯ÈÏ¯È­º�}Ë ªÓË¯�º°­Ë¯Ë�È
�Ò² ª}ºãº�Ò�Ë°}Ò² }ºÓ�È}�Ó©²äÈ�ÒÓ�

F� ��Ü���

1DNDQH <� HW DO� vÒ°�Ëä© º¹Ë¯È�ÒmÓº�º �¹¯ÈmãËÓÒ« äº�Óº°�	
 �ã« }ºÓ�È}�Óº® °mÈ¯}Ò� F� ��Ü���

)XUXNDZD .� cÈÏ¯È­º�}È Ò ¹¯ÒäËÓËÓÒË °¹º°º­È °mÈ¯}Ò 7LPH 7ZLQ 'LJLWDO �° ¹¯ÒäËÓËÓÒËä �m�²

Ò°�º�ÓÒ}ºm �ã« °mÈ¯}Ò lj��lk� ° �Ò°ãºm©ä �¹¯ÈmãËÓÒËä Ò °�mºËÓÓº® ¹¯ºmºãº}º®�� F� ���Ü����

1DNDWDQL .� cÈÏ¯È­º�}È äº�Ó©² mºãº}ºÓÓ©² ãÈÏË¯ºm Ò Ò² ¹¯ÒäËÓËÓÒË� F� ���Ü����

2KPRUL 7� sºm©Ë °mÈ¯º�Ó©Ë �Ë²Óºãº�ÒÒ m °��º°�¯ºËÓÒÒ� F� ���Ü����

6X]XNL 0�� <RNRWD +� vmÈ¯º�Ó©Ë ¹È�ËÓ�©� F� ���Ü����

<DVXKDUD <�� <RQHPRUL 6�  � �� {©°º}ÒË mºÏäºÎÓº°�Ò �ÒÁ¯ºm©² °mÈ¯º�Ó©² äÈ�ÒÓ� F� ���Ü����

6XJD 7� �º°Ë�ËÓÒË jÓ°�Ò���È ªãË}�¯º°mÈ¯}Ò Òä� p� |� �È�ºÓÈ� F� ���Ü����

2NX\DPD +�� 1DND\DPD .�  � �� �Ëº¯Ò« ãÈÏË¯Óº® °mÈ¯}Ò� F� ���Ü����

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

F� ���Ü����

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

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

%ODQN 0� �¯Ë�º�m¯È�ËÓÒË �¯ÈmäÈ�ÒÏäÈ ¹¯Ò m©¹ºãÓËÓÒÒ ¯È­º� ° ÒÏ�ËãÒ«äÒ� ÓÈ�¯Ë�©äÒ �º m©°º}Ò²

�Ëä¹Ë¯È��¯� F� ��Ü���

6FKLIVN\ 0� {ÈÎÓº°�	 °º­ã
�ËÓÒ« ¹¯ÈmÒã ­ËÏº¹È°Óº°�Ò ¹¯Ò m©¹ºãÓËÓÒÒ º¹Ë¯È�Ò® �ãÒÁºm}Ò�

F� ��Ü���

3DQNUDW] 0�� 'RUQ '� rËÏº¹È°Óº°�	 ÓÈ ¯È­º�Ëä äË°�Ë Û �ËãºmË�Ë°}Ò® ÁÈ}�º¯� F� ��Ü���

�°�ÈÓºm}È Óºm©² °Ò°�Ëä ÁÒã	�¯È�ÒÒ mºÏ��²È ÓÈ °mÈ¯º�Ó©² ¹º°�È²� F� ��Ü���

+DUULV 5� j°¹ºã	ÏºmÈÓÒË °Òãºm©² ¯ËãË m ¹¯ºä©�ãËÓÓ©² �°�ÈÓºm}È² m }È�Ë°�mË �º¹ºãÓÒ�Ëã	Óº®

äË¯© ­ËÏº¹È°Óº°�Ò� F� ��Ü���

-RQHV -� cË}ºäËÓ�È�ÒÒ ¹º m©­º¯� ÓÈ}ºÓË�ÓÒ}ºm �º¯Ëãº} �ã« }Ò°ãº¯º�Óº® ¯ËÏ}Ò� F� ��Ü���

0F*RZDQ '� �ºÓÒäÈÓÒË ¹¯ÒÓ�Ò¹ºm �ËÁº¯äÈ�ÒÒ ÒÏ�ËãÒ® ¹¯Ò °mÈ¯}Ë� F� ��Ü���

%KDGHVKLD +� .� '� +� sÈ�ËÎÓº°�	 ¯È°�Ë�ºm äÒ}¯º°�¯�}��¯© �mÈ Ò Ë�º °mº®°�m� F� ���Ü����

(OPHU -� :� HW DO� sË¹º°¯Ë�°�mËÓÓºË ÓÈ­ã
�ËÓÒË ÏÈ º­¯ÈÏºmÈÓÒËä È�°�ËÓÒ�È� ­Ë®ÓÒ�È Ò äÈ¯�ËÓ°Ò�È

¹¯Ò ���ºmº® °mÈ¯}Ë °�ÈãÒ ���� ° Ò°¹ºã	ÏºmÈÓÒËä äË�º�È ¯ËÓ��ËÓºm°}º® �ÒÁ¯È}�ÒÒ m ¯ËÈã	Óºä äÈ°�

��È­Ë m¯ËäËÓÒ� F� ���Ü����

/HQVLQJ &� $� HW DO� j°¹ºã	ÏºmÈÓÒË Ò��¯Ò« �ã« ÁÒ}°È�ÒÒ mº�º¯º�È ¹¯Ò }ºÓ�¯ºãË °º�Ë¯ÎÈÓÒ« mº�º�

¯º�È ÓÈ m©°º}º¹¯º�Ó©² ãË�Ò¯ºmÈÓÓ©² °�Èã«²� F� ���Ü����

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

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

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

�È
�ÒäÒ Ò°¹©�ÈÓÒ«äÒ� F� ��Ü���

�� ������



�����������	�
������
���������	���� ����� ��
�K<:JD: B JH>KL<?GGU? L?OGHEH=BB�

iÈ�È lË°�º ¹¯ºmË�ËÓÒ« sÈÏmÈÓÒË äË¯º¹¯Ò«�Ò« |¯�ÈÓÒÏÈ�º¯©

��Ü����� �¯È�È�  Ë²Ò« ���® }ºÓ�¯Ë°° ljv Ò }ºÓÁË¯ËÓ�Ò« ½sºm©Ë äË�º�© Ò �ËÓ�ËÓ�ÒÒ
¯ÈÏmÒ�Ò« °mÈ¯}Ò Ò Ò² m}ãÈ� m ¹ºm©�ËÓÒË ª}ºÓºäÒ�Óº°�Ò� ¹¯º�
ÒÏmº�Ò�Ëã	Óº°�Ò Ò }È�Ë°�mÈ�

&]HFK :HOGLQJ 6RFLHW\
1RYRWQHKR ODYND� �
����� 3UDKD� � &]HFK 5HSXEOLF

��Ü����� vÈ¯È�ºm� cº°°Ò« ��« v¹Ë�ÒÈãÒÏÒ¯ºmÈÓÓÈ« m©°�Èm}È ½sËÁ�	� �ÈÏ� tÒä�� �° °ÈãºÓºä
½vmÈ¯}È��

�Ëã��ÁÈ}°� ������ ������� ������
(�PDLO� RIILFH#H[SR�VRILW�UX

km��°� vÒäÁË¯º¹ºã	� �}¯ÈÒÓÈ lËÎ��ÓÈ¯º�Ó©® °ËäÒÓÈ¯ ½sºm©Ë �Ë²Óºãº�ÒÒ Ò °mÈ¯º�ÓºË
º­º¯��ºmÈÓÒË �ã« °��º°�¯ºËÓÒ« Ò °��º¯ËäºÓ�È�

�Ëã� ������ ������
nÒ¯äÈ ½vw�lk�

��Ü����� �¯È�È�  Ë²Ò« pm¯º¹Ë®°}Ò® }ºÓ�¯Ë°° ¹º °ºm¯ËäËÓÓ©ä äÈ�Ë¯ÒÈãÈä Ò °¹º°º­Èä
º­¯È­º�}Ò

v�º 'HXWVFKH *HVHOOVFKDIW IXHU
0DWHULDONXQGF +DPEXUJHU $OOHH� ��
����� )UDQNIXUW

vËÓ�«­¯	 zÈ²ºm}È� �}¯ÈÒÓÈ sÈ��Óº�¹¯È}�Ò�Ë°}Ò® °ËäÒÓÈ¯ ½v��º°�¯ºËÓÒË Ü °mÈ¯}È ����� �Ëã� ������� �����
z~wv|

vËÓ�«­¯	Ü
º}�«­¯	

lÒÓ°}� rËãÈ¯�°	 ~È°Ë�ÈÓÒË ­
¯º lËÎ�º°��È¯°�mËÓÓº�º ÓÈ��Óº�º °ºmË�È ¹º °mÈ¯}Ë
Ò ¯º�°�mËÓÓ©ä �Ë²Óºãº�Ò«ä

�Ëã� ����� �������

��Ü����� iºÓË�}� �}¯ÈÒÓÈ ;,, lËÎ��ÓÈ¯º�ÓÈ« }ºÓÁË¯ËÓ�Ò« ½lÈ�ÒÓº°�¯ºËÓÒË Ò �Ë²Óº�
°ÁË¯È m ;;,�ä °�ºãË�ÒÒ�

sÈ�ÒºÓÈã	Ó©® �Ë²ÓÒ�Ë°}Ò® �ÓÒmË¯�
°Ò�Ë� �� iºÓË�}� �����

��Ü����� w°°ËÓ� �Ë¯äÈÓÒ« lËÎ��ÓÈ¯º�ÓÈ« m©°�Èm}È ½vmÈ¯}È Ò ¯ËÏ}È� 'HXWVFKHU 9HUEDQG IXHU 6FKZHLVVHQ
XQG YHUZDQGWH 9HUIDKUHQ 'XHVVHOGRUI�
WHO� �����������

��Ü����� w°°ËÓ� �Ë¯äÈÓÒ« rºã	�È« °mÈ¯º�ÓÈ« ÓË�Ëã« m '96 7R ÎË

��Ü����� cº°�ºm�ÓÈ�iºÓ�� cº°°Ò« v¹Ë�ÒÈãÒÏÒ¯ºmÈÓÓÈ« m©°�Èm}È ½lË�Èãã�¯�Ò«� lÈ�ÒÓº°�¯ºËÓÒË�
lË�Èããºº­¯È­º�}È������

�Ëã��ÁÈ}°� ������ ������

��Ü����� w¯ãÈÓ�ËÓ� �Ë¯äÈÓÒ« ���« äË�Èããº�¯ÈÁÒ�Ë°}È« }ºÓÁË¯ËÓ�Ò« ° m©°�Èm}º® ¹º äË�ÈããÈä�
}Ë¯ÈäÒ}Ë Ò ¹ºãÒäË¯Èä

'*0 ����� n¯ÈÓ}Á�¯��ÓÈ�lÈ®ÓË

��Ü����� �ÈÓÓºmË¯� �Ë¯äÈÓÒ« lËÎ��ÓÈ¯º�ÓÈ« m©°�Èm}È ½lÒ¯ äË�Èããºº­¯È­º�}Ò�pl| �����

��Ü����� vÒÓ�È¹�¯ kÏÒÈ�°}È« m©°�Èm}È ½vmÈ¯}È� �� vÒÓ�È¹�¯

��Ü����� p}È�Ë¯ÒÓ­�¯�� cº°°Ò« {©°�Èm}È ½lË�Èãã�¯�Ò« �¯ÈãÈ������ �Ëã� ������ ������
ÁÈ}°� ������ ������

��Ü����� �Ò��°­�¯�� vbk zºÓÁË¯ËÓ�Ò« Ò m©°�Èm}È $60 ¹º �Ë²Óºãº�Ò�Ë°}Òä ¯Ë�ËÓÒ«ä

¹¯º­ãËä �Ë¯äºº­¯È­º�}Ò

�Ëã� ����������

ÁÈ}°� ����������

��Ü����� v���Ë�Ë¯­�¯�� cº°°Ò« lËÎ��ÓÈ¯º�ÓÈ« °¹Ë�ÒÈãÒÏÒ¯ºmÈÓÓÈ« m©°�Èm}È ½sp{k ����� °

¯ÈÏ�Ëãºä ½vmÈ¯}È Ò ¯º�°�mËÓÓ©Ë �Ë²Óºãº�ÒÒ�

kã	«Ó° °mÈ¯�Ò}ºm v�­

�Ëã��ÁÈ}°� ����� ������� ����

��Ü����� Ðã�È� �}¯ÈÒÓÈ lËÎ��ÓÈ¯º�ÓÈ« ÓÈ��Óº�¹¯È}�Ò�Ë°}È« }ºÓÁË¯ËÓ�Ò« ½zÈ�Ë°�mº�

v�ÈÓ�È¯�ÒÏÈ�Ò«� zºÓ�¯ºã	� �Ëº¯Ò« Ò ¹¯È}�Ò}È�

�Ëã��ÁÈ}°� ����� �������

�����Ü����� �ãºm�Òm� rºã�È¯Ò« lËÎ��ÓÈ¯º�ÓÈ« �Ë²ÓÒ�Ë°}È« m©°�Èm}È ,70

��Ü����� zÈ�ÒmËãÒ� z¯©ä�

�}¯ÈÒÓÈ

lËÎ��ÓÈ¯º�ÓÈ« }ºÓÁË¯ËÓ�Ò« ½wãË}�¯Ò�Ë°}ÒË }ºÓ�È}�© Ò

ªãË}�¯º�©� wz�����

�Ëã� ����� �������� �������

ÁÈ}°� ����� �������

(�PDLO� ��PLQ#LSPV�NLHY�XD

��Ü����� r¯Óº�  Ë²Ò« ���« lËÎ��ÓÈ¯º�ÓÈ« ÒÓÎËÓË¯ÓÈ« «¯äÈ¯}È

��Ü����� tÈ­È¯ºm°}� cº°°Ò« tÈ­È¯ºm°}È« äËÎ��ÓÈ¯º�ÓÈ« «¯äÈ¯}È ½�¯ºä�Ë²Óºw}°¹º i{ ¯Ë�
�ÒºÓÈ������

�Ëã� ������ ������
ÁÈ}°� ������ ������

��Ü����� zÈ�ºmÒ�Ë� �ºã	�È ���« lËÎ��ÓÈ¯º�ÓÈ« m©°�Èm}È ½jÓ�Ë¯mËã�ÒÓ� ����� (�PDLO� 6� .RORG]LHM#PWN�NDWRZLFH�SO

��Ü����� lº°}mÈ� cº°°Ò« lËÎ��ÓÈ¯º�ÓÈ« °¹Ë�ÒÈãÒÏÒ¯ºmÈÓÓÈ« m©°�Èm}È ªãË}�¯º�Ë²�
ÓÒ�Ë°}º�º º­º¯��ºmÈÓÒ« Ò Óºm©² �Ë²Óºãº�Ò® m ªãË}�¯ºªÓË¯�Ë�Ò}Ë

�Ëã��ÁÈ}°� ����� �������� �������

��Ü����� lº°}mÈ� cº°°Ò« lËÎ��ÓÈ¯º�ÓÈ« m©°�Èm}È :HOGH[�3RFFmDS}D������ ½vºm¯ËäËÓ�
Ó©Ë äË�º�© Ò �Ë²Óºãº�ÒÒ ÏÈ�Ò�© º� }º¯¯ºÏÒÒ�

�Ëã��ÁÈ}°� ����� �������� �������
(�PDLO� .QD#PYN�UX

��Ü����� �ÁÈ� cº°°Ò« lËÎ��ÓÈ¯º�ÓÈ« m©°�Èm}È ½vmÈ¯}È� zºÓ�¯ºã	� cËÓºmÈ�Ò«������ �Ëã� ������ ������
ÁÈ}°� ������ ������

��Ü����� �ºä°}� cº°°Ò« ��« v¹Ë�ÒÈãÒÏÒ¯ºmÈÓÓÈ« m©°�Èm}È °mÈ¯º�Ó©² äÈ�Ë¯ÒÈãºm� º­º¯��
�ºmÈÓÒ« Ò �Ë²Óºãº�Ò® ½v{kczk�

|k| �l|¡ ½�pts|�kcz�

�����Ü����� vÈÓ�n¯ÈÓ�Ò°}º� vbk lËÎ��ÓÈ¯º�Ó©® }ºÓ�¯Ë°° ¹º ¹¯ÒäËÓËÓÒ
 ãÈÏË¯ºm

�����Ü����� lº°}mÈ� cº°°Ò« lËÎ��ÓÈ¯º�ÓÈ« m©°�Èm}È ½wzv�|v{kczk� 06, �Ëã� �������������
ÁÈ}°� �������������

��Ü����� sºm©® �ã	ä� �Ë¯äÈÓÒ« lËÎ��ÓÈ¯º�ÓÈ« }ºÓÁË¯ËÓ�Ò« Ò m©°�Èm}È ½sË¹¯Ë¯©mÓºË ãÒ�	Ë
�mË�Ó©² äË�Èããºm�

'HXWVFKH *HVHOOVFKDIW IXHU 0DWHULDO�
NXQGH 9HUD +DXVHQ� 1LHOV 3DUXVHO
+DPEXUJHU $OOHH� ��
����� )UDQNIXUW

��Ü����� vÈÓãÒ°� n¯ÈÓ�Ò« lËÎ��ÓÈ¯º�ÓÈ« }ºÓÁË¯ËÓ�Ò« ¹º Ò°¹ºã	ÏºmÈÓÒ
 �Ò°ãËÓÓ©²
äº�ËãË® Ò ª}°¹Ë¯ÒäËÓ�Èã	Ó©² äË�º�ºm m ¯È°�Ë�È² �°�Èãº°�Ò

+HQUL�3DX /LHXUDGH
7HO� ��� �� �� �� ��
(�PDLO� KHQUL�SDXO� OLHXUDGH#FHWLP�IU

�����Ü����� p}È�Ë¯ÒÓ­�¯�� cº°°Ò« v¹Ë�ÒÈãÒÏÒ¯ºmÈÓÓÈ« m©°�Èm}È ½vmÈ¯}È������

������ ��
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��±�� Zij_ey ���� ]� \ IjbZah\kdhf ]hkm^Zjkl\_gghf l_o�

gbq_kdhf mgb\_jkbl_l_ �]� FZjbmihev� ijhoh^beZ dhgn_�

j_gpby gZ l_fm ©Kh\j_f_ggu_ ijh[e_fu k\Zjdb� gZieZ\�

db b fZl_jbZeh\_^_gbyª� hj]ZgbaZlhjZfb dhlhjhc \u�

klmibeb k\Zjhqguc nZdmevl_l I=LM b H[s_kl\h k\Zjsb�

dh\ MdjZbgu� Dhgn_j_gpby [ueZ ihk\ys_gZ ���e_lbx

I=LM� dhlhjh_ [m^_l hlf_qZlvky \ k_gly[j_ ���� ]�

JZ[hlZ dhgn_j_gpbb ijhoh^beZ \ q_luj_o k_dpbyo�

• ih\ur_gb_ dZq_kl\Z b wnn_dlb\ghklb ijhp_kkh\

k\Zjdb� gZieZ\db b ^jm]bo jh^kl\_gguo l_ogheh]bc�

• ijh[e_fu ijh_dlbjh\Zgby� ba]hlh\e_gby b wdkiem�

ZlZpbb k\Zjguo dhgkljmdpbc�

• kh\j_f_ggu_ ijh[e_fu fZl_jbZeh\_^_gby \ fZrb�

ghkljh_gbb�

• ijh[e_fu kh\_jr_gkl\h\Zgby ih^]hlh\db dZ^jh\ \

mkeh\byo fgh]hmjh\g_\hc kbkl_fu \ukr_]h h[jZah\Zgby�

GZ ie_gZjghf aZk_^Zgbb [ueh aZkemrZgh k_fv ^hd�

eZ^h\� k dhlhjufb \uklmibeb \_^msb_ mq_gu_ I=LM b

]eZ\gu_ k\Zjsbdb djmiguo ij_^ijbylbc ]� FZjbmihey�

K� I� Gbdblq_gdh �H:H ©:ah\fZrª�� I� <� OZeZg]hl

�H:H ©FD :ah\klZevª�� <� =� Q_dmjgZ �HHH ©Dhdkhobf�

l_iehfhglZ`ª��

Ijh]jZffhc dhgn_j_gpbb [ueh aZieZgbjh\Zgh hdheh

klZ ^hdeZ^h\� K ^hdeZ^Zfb \uklmibeb ij_^klZ\bl_eb fZ�

rbghkljhbl_evguo ij_^ijbylbc ]hjh^h\ Db_\Z� DjZfZ�

lhjkdZ� >hg_pdZ� KeZ\ygkdZ� AZihjh`vy� Z lZd`_ mq_gu_

ba BWK bf� ?� H� IZlhgZ� >=F: �]� DjZfZlhjkd�� AGLM

�]� AZihjh`v_�� DIB �]� Db_\�� ;ueb ij_^klZ\e_gu ^hd�

eZ^u ki_pbZebklh\ fZrbghkljhbl_evguo ij_^ijbylbc b

gZmqguo mqj_`^_gbc ba Ihevrb b J_kim[ebdb ;_eZjmkv�

Bgl_j_k m kemrZl_e_c \ua\Ze kh^_j`Zl_evguc ^hdeZ^

ZdZ^_fbdZ :dZ^_fbb <R MdjZbgu� ^�jZ l_og� gZmd� ijh�

n_kkhjZ� aZ\_^mxs_]h dZn_^jhc h[hjm^h\Zgby b l_ogh�

eh]bb k\Zjhqgh]h ijhba\h^kl\Z I=LM <� :� Jhygh\Z gZ

l_fm ©Jhev gh\uo l_ogheh]bc h[mq_gby \ ih\ur_gbb dZ�

q_kl\Z ih^]hlh\db \uimkdgbdh\ gZ k\Zjhqghf nZdmevl_�

l_ª� Hg hlf_lbe� qlh kh\j_f_gguc mjh\_gv jZa\blby l_o�

gbdb hij_^_ey_l ke_^mxsmx fh^_ev ki_pbZebklZ�\uimk�

dgbdZ� \ukhdbc mjh\_gv ijhn_kkbhgZevghc ih^]hlh\db�

\eZ^_gb_ \uqbkebl_evghc l_ogbdhc� \eZ^_gb_ h^gbf beb

g_kdhevdbfb bghkljZggufb yaudZfb� \ukhdbc mjh\_gv

dmevlmju b nbabq_kdhc ih^]hlh\db�

Bgl_j_k kemrZl_e_c \ua\Ze ^hdeZ^ ]eZ\gh]h k\ZjsbdZ

H:H ©:ah\fZrª K� I� Gbdblq_gdh ©Kh\j_f_ggh_ khk�

lhygb_ b i_jki_dlb\u jZa\blby k\Zjhqgh]h ijhba\h^kl\Z

\ H:H ©:ah\fZrª� < ^hdeZ^_ hq_jq_gu ijh[e_fu� gZ^

dhlhjufb g_h[oh^bfh jZ[hlZlv ki_pbZebklZf ij_^ijb�

ylby b mq_guf�k\ZjsbdZf I=LM� >_dZgZlm b ki_pbZev�

guf dZn_^jZf k\Zjhqgh]h nZdmevl_lZ K� I� Gbdblq_gdh

ih^Zjbe hl H:H ©:ah\fZrª ihjlj_l Ij_ab^_glZ

GZpbhgZevghc ZdZ^_fbb gZmd MdjZbgu� ^bj_dlhjZ BWK

bf� ?� H� IZlhgZ� ZdZ^_fbdZ ;� ?� IZlhgZ�

Bgl_j_k \ua\Ze ^hdeZ^ aZ\� dZn_^jhc fZl_jbZeh\_^_�

gby I=LM� ^�jZ l_og� gZmd� ijhn_kkhjZ E� K� FZebgh\Z

©JZajZ[hldZ wdhghfghe_]bjh\Zgguo kieZ\h\ fgh]hp_e_�

\h]h gZagZq_gby b kihkh[h\ mijhqg_gby k bkihevah\Zgb_f

ijbgpbiZ ihemq_gby f_lZklZ[bevgh]h Zmkl_gblZ b _]h mi�

jZ\ey_fhc kZfhaZdZedb ijb hoeZ`^_gbb b gZ]jm`_gbbª�

< ^hdeZ^_ ihdZaZgh� qlh jZajZ[hlZgu wdhghfghe_]bjh\Zg�

gu_ klZeb b qm]mgu jZaebqguo kljmdlmjguo deZkkh\ b

gZagZq_gby k wnn_dlhf kZfhaZdZedb ijb hoeZ`^_gbb�

Ki_pbZebklZf \ h[eZklb k\Zjdb b gZieZ\db \_kvfZ ih�

e_agu wlb gh\u_ jZajZ[hldb� Z bkihevah\Zgb_ gh\uo ^hk�

lb`_gbc \ h[eZklb fZl_jbZeh\_^_gby iha\hebl ih\ukblv

wnn_dlb\ghklv ijhp_kkh\ k\Zjdb b gZieZ\db� L_kgh_ khl�

jm^gbq_kl\h ki_pbZebklh\ \ h[eZklb fZl_jbZeh\_^_gby b

k\Zjdb ² wlh g_h[oh^bfh_ b \Z`gh_ mkeh\b_ ^ey ^hk�

lb`_gby ijh]j_kkZ \ fZrbghkljh_gbb� j_fhgl_ h[hjm^h�

\Zgby f_lh^Zfb ^m]h\hc gZieZ\db�

H[f_g gZmqgufb ^hklb`_gbyfb f_`^m mq_gufb

I=LM b ij_^ijbylbc ]� FZjbmihey k mq_gufb ^jm]bo

]hjh^h\ b ]hkm^Zjkl\ ihkem`be fhsguf bfimevkhf ^ey

^Zevg_cr_]h jZa\blby k\Zjdb b fZl_jbZeh\_^_gby b [ue

ihe_a_g \k_f mqZklgbdZf dhgn_j_gpbb� Dhgn_j_gpby iha�

\hebeZ mdj_iblv l\hjq_kdb_ k\yab f_`^m mq_gufb b ij_^�

klZ\bl_eyfb ijhba\h^kl\Z b [m^_l kihkh[kl\h\Zlv \g_^�

j_gbx ^hklb`_gbc gZmdb \ ijhba\h^kl\h� ih\ukbl dZq_k�

l\h ih^]hlh\db ki_pbZebklh\ �klm^_glh\� k mq_lhf kh\�

j_f_gguo lj_[h\Zgbc�

Ij_ab^bmf ie_gZjgh]h aZk_^Zgby �ke_\Z gZijZ\h�� ^hdlhjZ l_og� gZ�
md <� <� Qb]Zj_\� :� >� JZafurey_\� <� :� Jhygh\

< aZe_ aZk_^Zgby gZmqgh�f_lh^bq_kdhc dhgn_j_gpbb

�� ������



GZ dhgn_j_gpbb ijbgylu j_r_gby� ba dhlhjuo gZb�

[he__ \Z`gufb y\eyxlky ke_^mxsb_�

�� j_dhf_g^h\Zlv jy^ ^heh`_gguo jZajZ[hlhd d ijZd�

lbq_kdhfm \g_^j_gbx gZ ij_^ijbylbyo�

�� kha^Zlv gZ [Za_ k\Zjhqgh]h nZdmevl_lZ J_]bhgZev�

guc dhhj^bgZpbhgguc p_glj �\ >hg_pdhf j_]bhg_� k

p_evx kh]eZkh\Zgby bkke_^h\Zgbc ih jZajZ[hld_ k\Zjhq�

guo b gZieZ\hqguo fZl_jbZeh\ b \g_^j_gby bo j_amev�

lZlh\ \ ijhba\h^kl\h k\Zjguo dhgkljmdpbc b j_fhgl f_�

lZeemj]bq_kdh]h h[hjm^h\Zgby f_lh^Zfb ^m]h\hc gZieZ\�

db b gZiue_gby�

�� ijh^he`blv bkke_^h\Zl_evkdb_ jZ[hlu ih jZajZ[hl�

d_ klZe_c� qm]mgh\� gZieZ\hqguo fZl_jbZeh\� h[_ki_qb�

\Zxsbo wnn_dl kZfhaZdZedb ijb wdkiemZlZpbb� k p_evx

\g_^j_gby bo ijb ijhba\h^kl\_ k\Zjguo dhgkljmdpbc�

:� >� JZafurey_\� ^�j l_og� gZmd� ijhn_kkhj�

^_dZg k\Zjhqgh]h nZdmevl_lZ I=LM

M>D ������������������
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K �� ih �� fZy ���� ]� \ Yj_fq_ �B\Zgh�

NjZgdh\kdZy h[e�� gZ [Za_ kZgZlhjby

©Yj_fq_ª khklhyeZkv ; F_`^mgZjh^gZy

dhgn_j_gpby ©NbabdZ b l_ogheh]by lhg�

dbo ie_ghdª �FDNLLI�O�� ?_ hj]ZgbaZlh�

jZfb \uklmibeb IjbdZjiZlkdbc gZpbh�

gZevguc mgb\_jkbl_l bf� <� Kl_nZgbdZ�

=hkm^Zjkl\_gguc mgb\_jkbl_l bgnhjfZ�

pbhggh�dhffmgbdZpbhgguo l_ogheh]bc�

Bgklblml nbabdb ihemijh\h^gbdh\ bf� <�

?� EZrdZj_\Z� Bgklblml f_lZeehnbabdb

bf� =� <� Dmj^xfh\Z� Bgklblml h[s_c b

g_hj]Zgbq_kdhc obfbb bf� <� B� <_jgZ^k�

dh]h� MdjZbgkdh_ nbabq_kdh_ h[s_kl\h�

:kkhpbZpby ©Mq_gu_ AZdZjiZlvyª� Ex[�

ebgkdbc l_ogbq_kdbc mgb\_jkbl_l� Ij_^�

k_^Zl_ev hj]dhfbl_lZ ² ijhn� >� F�

Nj_gd�

< jZ[hl_ dhgn_j_gpbb ijbgyeb mqZk�

lb_ [he__ ��� mq_guo b ki_pbZebklh\�

L_fZlbdZ dhgn_j_gpbb hljZ`ZeZ j_�

amevlZlu l_hj_lbq_kdbo b wdki_jbf_g�

lZevguo bkke_^h\Zgbc ih ke_^mxsbf hk�

gh\guf gZijZ\e_gbyf� l_ogheh]by lhg�

dbo ie_ghd �f_lZeeu� ihemijh\h^gbdb�

^bwe_dljbdb� ijh\h^ysb_ ihebf_ju� b

f_lh^u bo bkke_^h\Zgby� nbabdh�obfb�

q_kdb_ k\hckl\Z ie_ghd� gZghl_ogheh]bb

b gZghfZl_jbZeu� d\Zglh\h�jZaf_jgu_

kljmdlmju� lhgdhie_ghqgu_ we_f_glu

we_dljhgguo ijb[hjh\� bgnhjfZpbhg�

gu_ l_ogheh]bb�

JZ[hlZ dhgn_j_gpbb [ueZ hj]Zgbah\ZgZ

\ \b^_ ie_gZjguo b k_dpbhgguo aZk_^Zgbc�

mklguo b kl_g^h\uo ^hdeZ^h\�

GZb[hevrbc bgl_j_k \ mqZklgbdh\ dhg�

n_j_gpbb \ua\Zeb ie_gZjgu_ ^hdeZ^u�

©GZghkbkl_fu b gZghl_ogheh]bb ih�

emijh\h^gbdh\uo fZl_jbZeh\ª �>� F�

Nj_gd�� ©OZjZdl_jbklbdb ^bwe_dljbq_k�

dbo ie_ghd k gZghjZaf_jgufb \dexq_gb�

yfb ihemijh\h^gbdZª �<� =� Eblh\q_gdh��

©Bkke_^h\Zgb_ kljmdlmju� khklZ\Z b

k\hckl\ ie_ghd ijh^mdlh\ l\_j^hnZaguo

j_Zdpbcª �I� B� B]gZlq_gdh� :� :� =hg�

qZjh\� >� G� L_jibc� G�:� DeyobgZ�� ©Fh�

^bnbdZpby lhgdbo keh_\ ihemijh\h^gbdh\

eZa_jgufb m^Zjgufb \hegZfbª �F� F�

;_jq_gdh� <� K� Ydh\bgZ�� ©IeZ\e_gb_�

djbklZeebaZpby b hkh[_gghklb khklhygby

gZgh^bki_jkguo ie_ghqguo kbkl_fª �G� L�

=eZ^dbo�� ©<ebygb_ l_fi_jZlmjguo b ^_�

nhjfZpbhgguo wnn_dlh\ gZ we_dljhnb�

abq_kdb_ oZjZdl_jbklbdb fgh]hkehcguo

ie_ghqguo kbkl_fª �B� X� Ijhp_gdh�

:� F� Q_jghmk�� ©:gZeba ij_^_evgh�\ha�

fh`guo kehbkluo kljmdlmjª �<� :� GZk�

lZk_gdh��

GZ dhgn_j_gpbb [ueh ij_^klZ\e_gh

[he__ ��� ^hdeZ^h\ ba �� kljZg fbjZ�FZ�

l_jbZeu x[be_cghc ; dhgn_j_gpbb

FDNLLI�O him[ebdh\Zgu \ ��o lhfZo

�ba^Zl_ev ² IjbdZjiZlkdbc gZpbhgZev�

guc mgb\_jkbl_l bf� <� Kl_nZgbdZ�

����� ]� B\Zgh�NjZgdh\kd� me� R_\q_g�

dh� ��� L_e� ������ ������� nZdk �������

������ (�PDLO� IUHLN#SX�LI�XD��

Jy^ ^hdeZ^h\ dhgn_j_gpbb [ueb j_dh�

f_g^h\Zgu d im[ebdZpbb \ `mjgZe_ ©Nb�

abdZ b obfby l\_j^h]h l_eZª�

Hq_j_^gmx f_`^mgZjh^gmx dhgn_�

j_gpbx FDNLLI�;, aZieZgbjh\Zgh

ijh\_klb \ AZdZjiZlv_ \ ���� ]�

=� D� OZjq_gdh� ^�j l_og� gZmd

������ ��
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��±�� fZy ���� ]� \ dhg]j_kk�ohee_ ]hklbgbpu ©Ij_ab�

^_gl�hl_evª �]� Db_\� ijhoh^beZ ��y F_`^mgZjh^gZy dhg�

n_j_gpby ©7L����� \ KG=ª� ?_ hj]ZgbaZlhjZfb \uklmibeb

A:H ©F_`]hkm^Zjkl\_ggZy ZkkhpbZpby ©LblZgª� GZpbh�

gZevgZy ZdZ^_fby gZmd MdjZbgu b DI ©AZihjh`kdbc lb�

lZgh�fZ]gb_\uc dhf[bgZlª� Hkgh\gu_ \hijhku dhgn_�

j_gpbb� \ dhlhjhc mqZkl\h\Zeh hdheh ��� ki_pbZebklh\ b

mq_guo ba MdjZbgu� Jhkkbb� ;_eZjmkb� DZaZoklZgZ� LZ^�

`bdbklZgZ�X`ghc Dhj_b� KR: b Yihgbb� \dexqZeZ� h[�

ahj jugdZ lblZgZ \ kljZgZo KG= b fbjZ� gZpbhgZevgu_

ijh]jZffu jZa\blby hljZkeb� l_g^_gpbb jZa\blby kujv�

_\hc [Zau b ijhba\h^kl\Z ]m[qZlh]h lblZgZ� gh\u_ ^hklb�

`_gby \ h[eZklb f_lZeeh\_^_gby b f_lZeemj]bb lblZgZ�

^bgZfbdZ jZa\blby kn_j ijbf_g_gby lblZgZ� ZgZeba jug�

dZ n_jjhlblZgZ� bgnhjfZpbhggu_ l_ogheh]bb� < jZ[hl_

dhgn_j_gpbb ijbgyeb mqZklb_ ij_^klZ\bl_eb jy^Z bgklb�

lmlh\ G:G MdjZbgu �f_lZeehnbabdb� ijh[e_f fZl_jbZ�

eh\_^_gby� we_dljhk\Zjdb� nbabdh�f_oZgbq_kdbc� Nbab�

dh�l_ogheh]bq_kdbc f_lZeeh\ b kieZ\h\�� Bgklblml lblZ�

gZ� IjbdZjiZlkdbc gZpbhgZevguc mgb\_jkbl_l� ©Ev\h\k�

dZy ihebl_ogbdZª� B\Zgh�NjZgdh\kdZy f_^bpbgkdZy ZdZ�

^_fby� DI ©AZihjh`kdbc lblZgh�fZ]gb_\uc dhf[bgZlª�

H:H ©DhjihjZpby <KFIH�:<BKF:ª� GIP ©LblZgª�

E_gbgZ[Z^kdbc dhf[bgZl j_^dbo f_lZeeh\� Nbabdh�l_o�

gbq_kdbc bgklblml G:G ;_eZjmkb� H:H ©<BEKª� N=MI

©<B:Fª� >wclhgkdbc mgb\_jkbl_l� dhfiZgbb ©$17$�

5(6ª� N=MI ©=bj_^f_lª� H:H ©=FD Ghjbevkdbc gb�

d_evª� H:H ©MjZej_^f_lª� H:H ©Jblfª� :GLD bf� H� D�

:glhgh\Z� N=MI PGBBDF ©Ijhf_l_cª� Bgklblml f_�

lZeemj]bb bf� :� :� ;Zcdh\Z� A:H ©F_`]hkm^Zjkl\_ggZy

ZkkhpbZpby LblZgª� AZihjh`kdZy bg`_g_jgZy ZdZ^_fby�

K?L:;�Gbdhihev� HHH ©Lhj]h\uc >hf ©D\Zglhfª� $LU�

PHW ,QWHUQDWLRQDO ,QF�� ©F:LBª ² J=M bf� D� W� Pbhedh\�

kdh]h� Bgklblml ijh[e_f k\_joijh\h^bfhklb� Q_j_ih\_p�

dbc ]hkm^Zjkl\_gguc mgb\_jkbl_l� N=MI ©PB:Fª� AZ�

ihjh`kdbc l_ogbq_kdbc mgb\_jkbl_l�

Hldju\Zy dhgn_j_gpbx� ZdZ^_fbd ;� ?� IZlhg iha^�

jZ\be __ mqZklgbdh\ k gZqZehf b k m^h\e_l\hj_gb_f hl�

f_lbe� qlh \u[hj f_klZ ijh\_^_gby \_kvfZ m^Zq_g b k\b�

^_l_evkl\m_l h ijbagZgbb ^hklb`_gbc mq_guo b ki_pb�

Zebklh\ MdjZbgu \ h[eZklb ijhba\h^kl\Z b fZl_jbZeh�

\_^q_kdbo Zki_dlh\ bkke_^h\Zgby lblZgZ b _]h kieZ\h\�

L_fZlbdZ dhgn_j_gpbb bgl_j_kgZ ^ey fgh]bo ki_pbZebk�

lh\ kh^jm`_kl\Z b ^Zevg_]h aZjm[_`vy� < MdjZbg_ ijh�

bahreb aZf_lgu_ ihablb\gu_ k^\b]b \ h[eZklb ijhba\h^�

kl\Z ]m[qZlh]h lblZgZ� hk\h_gh ijhba\h^kl\h \ we_dljhg�

Ij_ab^bmf dhgn_j_gpbb

MqZklgbdb dhgn_j_gpbb
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gh�emq_\uo i_qZo lblZgh\uo kebldh\ ba ]m[qZlh]h lblZgZ�

ihemq_gb_ ebluo aZ]hlh\hd \ \b^_ kebldh\� \ lhf qbke_�

^ey ijhba\h^kl\Z ljm[� K_]h^gy lhevdh GIP ©LblZgª kih�

kh[_g ijhba\h^blv hl � ^h � luk� l \ukhdhdZq_kl\_ggh]h

lblZgZ b _]h kieZ\h\� >hklb]gmlu [hevrb_ mki_ob \ gZmd_

b ijhba\h^kl\_ lblZgZ \ Jhkkbb� =eZ\gZy aZ^ZqZ gZ k_�

]h^gy gZjy^m k hk\h_gb_f gh\uo l_ogheh]bc ijhba\h^kl\Z

lblZgZ ² m\_ebq_gb_ h[t_fh\ _]h ihlj_[e_gby� ;� ?� IZ�

lhg \ujZabe m\_j_gghklv \ mki_rghf ijh\_^_gbb dhg�

n_j_gpbb�

MqZklgbdZf dhgn_j_gpbb [ueb aZqblZgu ijb\_lkl\by

hl DZ[bg_lZ Fbgbkljh\ b Fbgbkl_jkl\Z ijhfure_gghc

iheblbdb MdjZbgu �aZf� fbgbkljZ K� =� =jbs_gdh�� \ dh�

lhjuo hlf_q_gh� qlh ih^h[gu_ dhgn_j_gpbb y\eyxlky

ijbf_jhf ieh^hl\hjgh]h khljm^gbq_kl\Z mq_guo b

ijhba\h^kl\_ggbdh\ KG=�GZaj_eZ g_h[oh^bfhklv \ [he__

Zdlb\ghf bkihevah\Zgbb lblZgh\uo kieZ\h\ \ km^hkljh�

_gbb� Z\bZpbhgghc b dhkfbq_kdhc h[eZklyo� < MdjZbg_

h`b^Z_lky kha^Zgb_ \_jlbdZevgh�bgl_]jbjh\Zgghc ko_fu

ih ijh[e_f_ ihemq_gby b ijbf_g_gby lblZgZ �]m[dZ� kebl�

db� kujv_\Zy [ZaZ��

Hl bf_gb MdjZbgkdh]h GLP mqZklgbdh\ dhgn_j_gpbb

ijb\_lkl\h\Ze ]�g $QGUHZ +RRG�

< i_j\uc ^_gv jZ[hlu gZ ie_gZjghf aZk_^Zgbb [ueh

aZkemrZgh �� ^hdeZ^h\� Hlf_lbf gZb[he__ bgl_j_kgh_�

:� <� :e_dkZg^jh\ �A:H ©F_`]hkm^Zjkl\_ggZy Zkkhpb�

Zpby ©LblZgª� jZkkdZaZe h ^_yl_evghklb ZkkhpbZpbb \ kh\�

j_f_gguo mkeh\byo jugdZ lblZgZ \ KG=� ijb wlhf hl�

f_lbe \hajhkrbc bgl_j_k d lblZgm dZd \ KG=� lZd b \

fbj_� Kijhk gZ lblZgh\mx ijh^mdpbx m\_ebqb\Z_lky�

Wlhfm kihkh[kl\m_l ^bgZfbdZ p_g� [eZ]hijbylguc bg\_k�

lbpbhgguc debfZl� <f_kl_ k l_f \ KG= k_cqZk ebrv � �

kujvy bkihevam_lky ^ey ihemq_gby lblZgZ� hklZevgh_ ²

gZ ijhba\h^kl\h ib]f_glh\� GZ[ex^Z_lky ^_nbpbl lblZ�

gh\h]h ehfZ ² hkgh\gh]h kujvy ^ey ihemq_gby

n_jjhlblZgZ�

< ���� ]� p_gZ gZ lblZg \hajhkeZ \^\h_ ih kjZ\g_gbx

kh klhbfhklvx ]m[db�Fbjh\hc hiul k\b^_l_evkl\m_l� qlh

bg\_klbpbb ^h ��� feg ^he� \ lblZgh\mx ih^hljZkev hdm�

iZxlky aZ �±� e_l� I_j_^ ZkkhpbZpb_c klhyl aZ^Zqb ih

jZa\blbx lblZgh\hc ih^hljZkeb� m\_ebq_gbx h[t_fh\

ihlj_[e_gby lblZgZ� kh^_ckl\bx gZoh`^_gby dZ`^uf

ij_^ijbylb_f k\h_c gbrb gZ jugd_� Dexq_\uf gZijZ\�

e_gb_f \ gZklhys__ \j_fy ^hdeZ^qbd kqblZ_l jZa\blb_

l_ogheh]bb ijhba\h^kl\Z n_jjhlblZgZ ba jm^gh]h kujvy�

=_g_jZevguc ^bj_dlhj DI ©ALFDª <� <� Lwebg ih^�

jh[gh hklZgh\beky gZ \hijhkZo jZa\blby b kh\_jr_gk�

l\h\Zgby ijhba\h^kl\Z ]m[qZlh]h lblZgZ gZ ij_^ijbylbb

aZ ihke_^g__ \j_fy� Jhkl p_g gZ ]m[dm hg h[tykgy_l keh`�

ghklvx b g_kh\_jr_gkl\hf l_ogheh]bb __ ihemq_gby� GZ

ALFD fgh]h_ ^_eZ_lky ^ey baf_g_gby kblmZpbb� >hdeZ^�

qbd lZd`_ hlf_lbe� qlh \gmlj_gg__ ihlj_[e_gb_ ]m[db

\ ���� ]� \hajhkeh b khklZ\beh m`_ �� � h[s_]h h[t_fZ�

:� G� Kljhrdh\ �DhjihjZpby <KFIH�:<BKF:� \

^hdeZ^_ ©<KFIH� khklhygby b i_jki_dlb\u jZa\blbyª

hoZjZdl_jbah\Ze ijhba\h^kl\_ggu_ fhsghklb <_jog_�

KZe^bgkdh]h f_lZeemj]bq_kdh]h h[t_^bg_gby �djmi�

g_cr_]h \ fbj_ ieZ\bevgh]h ijhba\h^kl\Z� \u�

imkdZxs_c]h ^h �� luk� l ]m[db b bf_xs_]h fhsgh_

dmag_qgh_ ijhba\h^kl\h�� <KFIH _^bgkl\_gguc ihklZ\�

sbd lblZgh\hc ijh^mdpbb ^ey nbjfu ©$LUEXVª �rZkkb��

Bf_xlky aZdZau b ^ey ©;hbg]Zª� GZ ij_^ijbylbb k_jlb�

nbpbjh\ZgZ kbkl_fZ dZq_kl\Z� bf_xlky �� k_jlbnbdZlZ

gZ ijh^mdpbx� Hj]Zgbah\Zgu k_jbcgu_ p_glju \ =_j�

fZgbb� <_ebdh[jblZgbb� R\_cpZjbb b \ KR:�

:� G� I_ljmgvdh �GZmqgh�bkke_^h\Zl_evkdbc b ijh_d�

lguc bgklblml lblZgZ� hklZgh\beky gZ khklhygbb ijhba�

\h^kl\Z b i_jki_dlb\Zo jZa\blby lblZgh\hc ijhfure_g�

ghklb MdjZbgu� dhlhjZy aZgbfZ_l ^hklhcgh_ f_klh kj_^b

ijhba\h^bl_e_c lblZgh\hc ijh^mdpbb� GZ :eq_\kdhf FD

ijhba\h^blky lhekluc ebkl� gZ ALFD ² ]m[dZ� gZ Gb�

dhihevkdhf x`gh�ljm[ghf ² ljm[u� JZa\blb_ jZ[hl ih

lblZgm \ MdjZbg_ hkms_kl\ey_lky ih dhfie_dkghc ijh]�

jZff_ �k ���� ]��� bf_xs_c ohjhrb_ i_jki_dlb\u�

F� =� OZebdh\ �E_gbgZ[Z^kdbc dhf[bgZl j_^dbo f_�

lZeeh\� jZkkdZaZe h ijhba\h^kl\_ eb]Zlmj b hk\h_gbb k_�

jbcgh]h ijhba\h^kl\Z gbadhijhp_glgh]h n_jjhlblZgZ�

;hevrhc bgl_j_k ijbkmlkl\mxsbo \ua\Zeb ^hdeZ^u�

ij_^klZ\e_ggu_ :� B =hj^b_gdh ©GZmqgu_ bkke_^h\Zgby

b ijbf_g_gb_ lblZgh\uo kieZ\h\ \ J_kim[ebd_ ;_eZjmkvª

b H� F� B\Zkbrbguf ©Hkgh\gu_ gZijZ\e_gby jZa\blby

gZmqgh�ijbdeZ^guo jZajZ[hlhd \ h[eZklb lblZgZ \ Md�

jZbg_ª�

B� K� Ihevdbg �<BEK� ijhbgnhjfbjh\Ze h jZ[hl_ bg�

klblmlZ ih kgb`_gbx klhbfhklb ijhba\h^kl\Z lblZgZ� Wlh

ij_`^_ \k_]h kha^Zgb_ Zevl_jgZlb\ghc ijhp_kkm Djheey

l_ogheh]bb ijhba\h^kl\Z ]m[db �we_dljheblbq_kdbc ijh�

p_kk�� m\_ebq_gb_ h[t_fh\ f_oZgbq_kdhc h[jZ[hldb lb�

lZgh\hc ijh^mdpbb gZ klZgdZo k QIM� bkihevah\Zgb_ djb�

h]_gghc h[jZ[hldb� kha^Zgb_ j_kmjkhk[_j_]Zxsbo l_ogh�

eh]bc �eZa_jgZy nhjfh\dZ ihjhrdZ b ^j��� < <BEK_ jZ�

<h \j_fy i_j_ju\Z
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[hlZxl b gZ^ l_ogheh]b_c k\Zjdb lblZgZ lj_gb_f k i_�

j_f_rb\Zgb_f� eblv_f lblZgh\uo aZ]hlh\hd \ d_jZfbq_k�

db_ nhjfu �ihemq_gb_ nZkhggh]h eblvy k lhesbghc kl_g�

db hdheh ��� ff�� < [m^ms_f [hevrZy i_jki_dlb\Z m fZ�

l_jbZeh\ k ihjbklhc kljmdlmjhc �i_ghZexfbgbc�lblZg��

< aZdexq_gb_ ^hdeZ^qbd hlf_lbe� qlh k_]h^gy <KFIH�

BWK� <BEK mqZkl\mxl \ ijh_dl_ kha^Zgby gh\h]h kZfh�

e_lZ ©;hbg]����ª� LZdbo kZfhe_lh\ lhevdh \ Jhkkbb ihl�

j_[m_lky ihqlb ��� lukyqb� < KG= _klv \hafh`ghklb k^_�

eZlv \k_ \hafh`gh_� qlh[u gZclb k_[y \ wlhc gbr_�

K� :� Nbjklh\ �Bg�l ijh[e_f fZl_jbZeh\_^_gby G:G

MdjZbgu� hklZgh\beky gZ j_amevlZlZo ihke_^gbo bkke_�

^h\Zgbc ih kha^Zgbx lblZgh\uo ©klZe_cª b ©qm]mgh\ª�

kbkl_f 7L±%� 7L±6L±%� 7L±$O±6L±%� 7L±$O±=U±6H� khq_lZ�

xsbo m^h\e_l\hjbl_evgu_ ijhqghklgu_ b ieZklbq_kdb_

k\hckl\Z�

G� :� Ghq_\gZy �<B:F� jZkkdZaZeZ h jZ[hl_ bgklblmlZ

ih kha^Zgbx lblZgh\h]h kieZ\Z ^ey ehiZlhd ]Zahlmj[bg�

guo ^\b]Zl_e_c k \ukhdbfb ihdZaZl_eyfb klhcdhklb ijh�

lb\ iheamq_klb ijb l_fi_jZlmj_ ��� h
K� Wlbf lj_[h\Z�

gb_f m^h\e_l\hjy_l lblZgh\uc kieZ\ <L����

=� <� @md �GLP ©LblZgª� ih^jh[gh ijhbgnhjfbjh\Ze

h ^_yl_evghklb p_gljZ ih ijbf_g_gbx kh\j_f_gguo l_o�

gheh]bc WEI \ ijhba\h^kl\_ kebldh\ lblZgh\uo kieZ\h\�

GZ \lhjhc ^_gv jZ[hlZ dhgn_j_gpbb ijhreZ \ lj_o

k_dpbyo� kujv_� ]m[qZluc lblZg� n_jjhkieZ\u� l_ogheh]by

b bkke_^h\Zgby \ h[eZklb lblZgh\uo kieZ\h\� ijbf_g_gb_

b jughd lblZgZ�

GZ k_dpbyo [ueh aZkemrZgh k\ur_ �� ^hdeZ^h\� ihke_

dhlhjuo khklhyeky h[f_g fg_gbyfb mqZklgbdh\ dhgn_�

j_gpbb ih aZljhgmluf \hijhkZf�

GZ h[s_f kh[jZgbb A:H ©F_`]hkm^Zjkl\_ggZy Zkkh�

pbZpbb LblZgª [ue hlf_q_g \ukhdbc gZmqgh�l_ogbq_kdbc

mjh\_gv dhgn_j_gpbb b __ dhgkheb^bjmxs__ agZq_gb_�

djhf_ lh]h� hq_jq_gZ aZ^ZqZ b gZijZ\e_gby jZ[hl gZ [eb�

`Zcrmx i_jki_dlb\m� Ijbgylh j_r_gb_ h[ ba^Zgbb ljm�

^h\ dhgn_j_gpbb�

<� G� Ebih^Z_\� ^�j l_og� gZmd

M>D ������������������
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��±�� fZy ���� ]� \ KZgdl�I_l_j[mj]_ khklhyehkv hq_j_^�

gh_ aZk_^Zgb_ k_dpbb ©Bklhqgbdb iblZgby b kbkl_fu Z\�

lhfZlbq_kdh]h mijZ\e_gby k\Zjhqguf h[hjm^h\Zgb_fª

F_`]hkm^Zjkl\_ggh]h gZmqgh]h kh\_lZ ih k\Zjd_ b jh^k�

l\_gguf l_ogheh]byf� hj]Zgbah\Zggh_ Bgklblmlhf we_dl�

jhk\Zjdb bf� ?� H� IZlhgZ G:G MdjZbgu b Bgklblmlhf

k\Zjdb Jhkkbb� dhlhjh_ ijh\h^behkv \ jZfdZo ��c F_`^m�

gZjh^ghc ki_pbZebabjh\Zgghc \uklZ\db ©We_dljhl_ogh�

eh]by�����ª�

< jZ[hl_ k_dpbb ijbgyeb mqZklb_ ki_pbZebklu hl Bg�

klblmlZ we_dljhk\Zjdb bf� ?� H�

IZlhgZ G:G MdjZbgu� ^�j l_og�

gZmd X� G� EZgdbg� dZg^� l_og�

gZmd :� ?� Dhjhlugkdbc� ^�j

l_og� gZmd :� <� E_[_^_\� dZg^�

l_og� gZmd <� ?� IhghfZj_\� hl

BgklblmlZ k\Zjdb Jhkkbb� ^hdlh�

jZ l_og� gZmd <� <� Kfbjgh\� <� J�

?\k__\� =� :� I_ljh\� dZg^b^Zlu

l_og� gZmd G� <� Kfbjgh\� :� N�

=Zj[mev� :� B� DhfZjq_\� :� E�

Ju\dbg� E� B� KZogh� H� B� KZo�

gh� I� >� N_^hjh\� dZg^b^Zlu

l_og� gZmd H� :� Pmdmjh\� <� B�

R_j_\_jh\� hl Fbgkdh]h ljZd�

lhjgh]h aZ\h^Z� <� B� >vyq_gdh�

hl Fhkdh\kdh]h ]hkm^Zjkl\_ggh�

]h l_ogbq_kdh]h mgb\_jkbl_lZ

bf� G� W� ;ZmfZgZ� ^�j l_og� gZmd

W� :� =eZ^dh\� kl� gZmq� khlj�

J� :� I_jdh\kdbc� hl HHH ©Ijh�

fwe�����ª� ]� Fhkd\Z� B� B�

Xjv_\� hl GII ©L_oghljhgª� ]�

�� ������



Q_[hdkZju� dZg^� l_og� gZmd ;� E� =_pdbg� hl L_ogbq_k�

dh]h Dhfbl_lZ ih klZg^ZjlbaZpbb �LD����� N_^_jZevgh]h

Z]_glkl\Z ih l_ogbq_kdhfm j_]mebjh\Zgbx� k_dpbb ©K\Zj�

dZ b jh^kl\_ggu_ l_ogheh]bbª Jhkkbckdhc bg`_g_jghc

ZdZ^_fbb �JB:�� j_^Zdpbb `mjgZeZ ©K\Zjhqgh_ ijhba�

\h^kl\hª� KhxaZ jZajZ[hlqbdh\ b ijhba\h^bl_e_c k\Zjhq�

ghc ijh^mdpbb�

Hkgh\ghc p_evx jZ[hlu k_dpbb [ueh h[km`^_gb_

ijh[e_f ih ke_^mxsbf gZijZ\e_gbyf�

² bklhqgbdb iblZgby ^ey ^m]h\hc k\Zjdb� j_adb b

]Zahl_jfbq_kdh]h gZiue_gby�

² kbkl_fu Z\lhfZlbq_kdh]h mijZ\e_gby k\Zjhqguf

h[hjm^h\Zgb_f�

² jZajZ[hldZ gh\uo ZiiZjZlh\ b l_ogheh]bb gZg_k_�

gby mijhqgyxsbo b aZsblguo ihdjulbc \ jZaebqguo hl�

jZkeyo ijhfure_gghklb�

² Zll_klZpby k\Zjhqgh]h h[hjm^h\Zgby b Z\lhfZlb�

abjh\Zggu_ kbkl_fu j_]bkljZpbb b ijhlhdhebjh\Zgby j_�

`bfh\ k\Zjdb�

² jhev N_^_jZevgh]h AZdhgh^Zl_evkl\Z Jhkkbb ©H

l_ogbq_kdhf j_]mebjh\Zgbbª gZ kh\j_f_gghf wlZi_ jZa�

\blby k\Zjhqgh]h h[hjm^h\Zgby�

GZ aZk_^Zgbb k_dpbb [ueh aZkemrZgh �� ^hdeZ^h\� dh�

lhju_ ghkbeb dhgdj_lguc kh^_j`Zl_evguc oZjZdl_j b

\ua\Zeb [hevrhc bgl_j_k kj_^b ki_pbZebklh\�k\Zjsbdh\

b we_dljhl_ogbdh\� >hdeZ^u \ iheghf h[t_f_ ij_^klZ\�

e_gu \ k[hjgbd_ ih^ gZa\Zgb_f ©FZl_jbZeu aZk_^Zgbc

k_dpbb ©Bklhqgbdb iblZgby b kbkl_fu Z\lhfZlbq_kdh]h

mijZ\e_gby k\Zjhqguf h[hjm^h\Zgb_fª ��±�� fZy

���� ]�ª� \uims_gghf Bgklblmlhf k\Zjdb Jhkkbb d aZ�

k_^Zgbx k_dpbb�

AZkemrZ\ b h[km^b\ ^hdeZ^u b khh[s_gby� k_dpby ©Bk�

lhqgbdb iblZgby b kbkl_fu Z\lhfZlbq_kdh]h mijZ\e_gby

k\Zjhqguf h[hjm^h\Zgb_fª F_`]hkm^Zjkl\_ggh]h gZmq�

gh]h kh\_lZ ih k\Zjd_ b jh^kl\_gguf l_ogheh]byf j_�

rbeZ�

kqblZlv p_e_khh[jZaguf im[ebdZpbx ij_^klZ\e_gguo

gZ aZk_^Zgb_ k_dpbb ^hdeZ^h\ b khh[s_gbc \ gZpbhgZev�

guo gZmqgh�l_ogbq_kdbo `mjgZeZo b k[hjgbdZo ih k\Zjd_

b jh^kl\_gguf l_ogheh]byf�

h^h[jblv bgbpbZlb\m F_`]hkm^Zjkl\_ggh]h gZmqgh]h

kh\_lZ ih k\Zjd_ b jh^kl\_gguf l_ogheh]byf� BgklblmlZ

we_dljhk\Zjdb bf� ?�H� IZlhgZ G:G MdjZbgu b Bgklb�

lmlZ k\Zjdb Jhkkbb h ijh\_^_gbb aZk_^Zgbc k_dpbb ©Bk�

lhqgbdb iblZgby b kbkl_fu Z\lhfZlbq_kdh]h mijZ\e_gby

k\Zjhqguf h[hjm^h\Zgb_fª F_`]hkm^Zjkl\_ggh]h gZmq�

gh]h kh\_lZ ih k\Zjd_ b jh^kl\_gguf l_ogheh]byf g_ j_�

`_ h^gh]h jZaZ \ ^\Z ]h^Z�

j_dhf_g^h\Zlv ki_pbZebklZf F_`]hkm^Zjkl\_ggh]h

gZmqgh]h kh\_lZ ih k\Zjd_ b jh^kl\_gguf l_ogheh]byf

hl kljZg KG= ijbgylv Zdlb\gh_ mqZklb_ \ ih^]hlh\d_ b

ijh\_^_gbb hq_j_^gh]h aZk_^Zgby k_dpbb�

K p_evx j_ZebaZpbb gZmqgh�l_ogbq_kdbo ijh^mdlh\

�jZajZ[hlhd� \ h[eZklb k\Zjhqgh]h h[hjm^h\Zgby� ij_^�

klZ\e_guo gZ aZk_^Zgbb k_dpbb� ih^^_j`Zlv ij_^eh`_gb_

KhxaZ jZajZ[hlqbdh\ b ijhba\h^bl_e_c k\Zjhqgh]h h[h�

jm^h\Zgby h kha^Zgbb khhl\_lkl\mxs_c gZmqgh�l_ogbq_k�

dhc ijh]jZffu ih \g_^j_gbx jZajZ[hlhd \ ijhfure_g�

ghklv�

J_dhf_g^h\Zlv L_ogbq_kdhfm Dhfbl_lm ih klZg^Zjlb�

aZpbb �LD����� q_j_a `mjgZe ©K\Zjhqgh_ ijhba\h^kl\hª

hk\_sZlv k\hx jZ[hlm� \ lhf qbke_ \ qZklb j_ZebaZpbb

N_^_jZevgh]h AZdhgh^Zl_evkl\Z Jhkkbb ©H l_ogbq_kdhf

j_]mebjh\Zgbbª�

Mqblu\Zy ZdlmZevghklv ijhqblZgguo gZ k_dpbb ^hd�

eZ^h\� j_dhf_g^h\Zlv Z\lhjZf ihke_^gbo ij_^klZ\blv fZ�

l_jbZeu ih k\hbf ^hdeZ^Zf gZ gZmqgh�l_ogbq_kdhc dhg�

n_j_gpbb \ Zij_e_ ���� ]� gZ ���c Ki_pbZebabjh\Zgghc

\uklZ\d_ ©K\ZjdZ�����ª \ ]� KZgdl�I_l_j[mj]_�

Ijhkblv qe_gh\ F_`]hkm^Zjkl\_ggh]h gZmqgh]h kh\_lZ

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

[he__ Zdlb\gh_ mqZklb_ \ f_jhijbylbyo� hj]Zgbah\Zgguo

kh\_lhf� hkh[_ggh ih \hijhkZf� hlghkysbfky d gh\uf jZa�

jZ[hldZf \ h[eZklb k\Zjhqguo b jh^kl\_gguo l_ogheh]bc�

Z lZd`_ d ijh[e_fZf kha^Zgby gZpbhgZevguo b f_`]hkm�

^Zjkl\_gguo klZg^Zjlh\ b l_ogbq_kdbo j_]eZf_glh\�

KqblZlv p_e_khh[jZaguf kh]eZkh\u\Zlv dZe_g^Zjgu_

ieZgu ijh\_^_gby aZk_^Zgbc k_dpbb k ieZgZfb ijh\_^_�

gby dhgn_j_gpbc� \uklZ\hd gZpbhgZevguo k\Zjhqguo hj�

]ZgbaZpbc�

E� N� Kmrbc� mq_guc k_dj_lZjv k_dpbb

������ ��



­®£¢©�¡�¼°¯½ ¦¥¢�«¦½ ¦»¯ ÆÊ� £� ¬� ­�°¬«� «�« ±¨®�¦«¹

zÓÒ�Ò Y lºÓº�¯ÈÁÒÒ Y �¯��© }ºÓÁË¯ËÓ�Ò®

• 5\DERY 9�5�� 'REUXVKLQ /�'�� -XQJ�*L 0RRQ� :HOGLQJ RI %LPHWDOV� Û ����� Û ��� S�� IRUPDW 140×��� PP�
��� �¯Ó����� ¯�­�����
�

• /\VDN 9�,�� .X]PLQ 6�9� ([SORVLYH :HOGLQJ RI 0HWDO /D\HUHG &RPSRVLWH 0DWHULDOV� Û ����� Û ��� S��
IRUPDW ���×��� PP� ��� �¯Ó����� ¯�­������
• -XWWQHU %�� 9DVHQLQ <X�/� &DWKRGLF 3URFHVVHV RI WKH 0HWDO 9DSRU $UF� Û ����� Û �� S�� IRUPDW ���×��� PP�
��� �¯Ó����� ¯�­������
• lÈ�ËäÈ�Ò�Ë°}ºË äº�ËãÒ¯ºmÈÓÒË Ò ÒÓÁº¯äÈ�ÒºÓÓ©Ë �Ë²Óºãº�ÒÒ m °mÈ¯}Ë Ò ¯º�°�mËÓÓ©² ¹¯º�Ë°°È²�

v­� �º}ã� lËÎ��ÓÈ¯� }ºÓÁ�� ��Ü�� °ËÓ�� ���� ��� ¹º°� zÈ�ÒmËãÒ� z¯©ä � �º� ¯Ë�� ¹¯ºÁ� {�j� lÈ²ÓËÓ}º�

Û ��� °�� Áº¯äÈ� ���×��� ää� ��� �¯Ó����� ¯�­������

• /DVHU 7HFKQRORJLHV LQ :HOGLQJ DQG 0DWHULDOV 3URFHVVLQJ� v­� �º}ã� lËÎ��ÓÈ¯� }ºÓÁ�� ��Ü�� äÈ« ���� ���

¹º°� zÈ�ÒmËãÒ� z¯©ä � �º� ¯Ë�� ¹¯ºÁ� {� v� zºmÈãËÓ}º� Û ����� Û ��� °�� Áº¯äÈ� ���×��� ää
�ÈÓ�ã� «Ï��� ��� �¯Ó����� ¯�­������

• lÈ�ËäÈ�Ò�Ë°}ºË äº�ËãÒ¯ºmÈÓÒË Ò ÒÓÁº¯äÈ�ÒºÓÓ©Ë �Ë²Óºãº�ÒÒ m °mÈ¯}Ë Ò ¯º�°�mËÓÓ©² ¹¯º�Ë°°È²� v­� �º}ã�

{�º¯º® lËÎ��ÓÈ¯� }ºÓÁ�� ��Ü�� °ËÓ�� ���� ��� ¹º°� zÈ�ÒmËãÒ� z¯©ä � �º� ¯Ë�� ¹¯ºÁ� {�j� lÈ²ÓËÓ}º� Û

��� °�� Áº¯äÈ� ���×��� ää� ��� �¯Ó����� ¯�­������
• zºÓ�È}�ÓÈ« °mÈ¯}È Ò �¯��ÒË mÒ�© °mÈ¯}Ò �ÈmãËÓÒËä� v­º¯ÓÒ}� vº�Ë¯ÎÒ� ¹º�­º¯}� °�È�Ë®�

º¹�­ãÒ}ºmÈÓÓ©² m Î�¯ÓÈãË ½km�ºäÈ�Ò�Ë°}È« °mÈ¯}È� ÏÈ ����Ü���� ���� ¹º ¹¯º­ãËäÈä ¯ÈÏãÒ�Ó©² mÒ�ºm

°mÈ¯}Ò �ÈmãËÓÒËä� Û ����� Û ��� °�� ä«�}Ò® ¹Ë¯Ë¹ãË�� Áº¯äÈ� ������� ää� �� �¯Ó����� ¯�­������

• �¯�­º¹¯ºmº�Ó©® �¯ÈÓ°¹º¯�� v­º¯ÓÒ}� vº�Ë¯ÎÒ� ¹º�­º¯}� °�È�Ë®� º¹�­ãÒ}ºmÈÓÓ©² m Î�¯ÓÈãÈ²

½km�ºäÈ�Ò�Ë°}È« °mÈ¯}È� Ò ½�Ë²ÓÒ�Ë°}È« �ÒÈ�Óº°�Ò}È Ò ÓË¯ÈÏ¯��È
�Ò® }ºÓ�¯ºã	� ÏÈ ����Ü���� ����

¹º ¹¯º­ãËäÈä �¯�­º¹¯ºmº�Óº�º �¯ÈÓ°¹º¯�È� Û ����� Û ��� °�� ä«�}Ò® ¹Ë¯Ë¹ãË�� Áº¯äÈ� ������� ää�

�� �¯Ó����� ¯�­������

• zk�k�|�� �Ë²Óºãº�ÒÒ� lÈ�Ë¯ÒÈã©� |­º¯��ºmÈÓÒË� vº�Ë¯ÎÒ� ÒÓÁº¯äÈ�Ò
 º ¯ÈÏ¯È­º�ÈÓÓ©² m ¹º°ãË�ÓÒË

�º�© m jwv �Ë²Óºãº�Ò«²� äÈ�Ë¯ÒÈãÈ² Ò º­º¯��ºmÈÓÒÒ �ã« °mÈ¯}Ò� ¯ËÏ}Ò� ÓÈ¹ãÈm}Ò� ¹È®}Ò� ÓÈÓË°ËÓÒ« ÏÈ�

�Ò�Ó©² ¹º}¯©�Ò® Ò �¯��Ò² ¯º�°�mËÓÓ©² ¹¯º�Ë°°ºm� ¹¯Ë�ãÈ�ÈËä©² �ã« }ºääË¯�Ë°}º® ¯ËÈãÒÏÈ�ÒÒ� Û �����

Û ��� °�� ä«�}Ò® ¹Ë¯Ë¹ãË�� Áº¯äÈ� ������� ää� ��� �¯Ó����� ¯�­������

• �j�ks� �Ë²Óºãº�ÒÒ� º­º¯��ºmÈÓÒË� ¹¯ºÒÏmº�°�mº� v­º¯ÓÒ}� vº�Ë¯ÎÒ� ¹º�­º¯}� °�È�Ë®� º¹�­ãÒ}ºmÈÓÓ©²

m Î�¯ÓÈãÈ² ½vºm¯ËäËÓÓÈ« ªãË}�¯ºäË�Èãã�¯�Ò«� Ò ½km�ºäÈ�Ò�Ë°}È« °mÈ¯}È� ÏÈ ����Ü���� ���� ¹º ªãË}��

¯ºäË�Èãã�¯�ÒÒ Ò °mÈ¯}Ë �Ò�ÈÓÈ Ò Ë�º °¹ãÈmºm� Û ����� Û ��� °�� ä«�}Ò® ¹Ë¯Ë¹ãË�� Áº¯äÈ� ������� ää�

��� �¯Ó����� ¯�­������

�º�ºm«�°« } ¹Ë�È�Ò m ���� ��
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� 0DNKQHQNR 9� ,�� 3RFK\QRN 9� (� 6WUHQJWK &DOFXODWLRQ RI :HOGHG -RLQWV ZLWK $GMDFHQW 6KDUS &DYLWLHV
�ÈÓ�ã� «Ï���
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