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.XFKXN�<DWVHQNR 9� 6�� 6KYHWV 9� ,�� &KYHUWNR 3� 1�� *RUGDQ
*� 1�� 6DNKDWVN\ $� *�� 5HPHQ\DN ,� 3� )ODVK�EXWW ZHOGLQJ RI
GLVSHUVLRQ�VWUHQJWKHQHG FRSSHU DOOR\ RI &Xw$O�2� V\VWHP ��������������������������� �

0DUNDVKRYD /� ,�� &KYHUWNR 3� 1�� 5HPHQ\DN ,� 3�� 3RORYHWVN\
(� 9�� $OHNVHHQNR 7� $� 6SHFLILFV LQ IRUPDWLRQ RI VWUXFWXUH RI
VWHHO�DOXPLQLXP MRLQWV LQ IODVK�EXWW ZHOGLQJ ������������������������������������������������� �

3LVPHQQ\L $� 6�� 3HQWHJRY ,� 9�� 6WHPNRYVN\ (� 3�� 6KHLN�
RYVN\ '� $�� .LVOLWVLQ 9� 0� 3HFXOLDULWLHV RI FDOFXODWLRQ RI PDJ�
QHWLF�LPSXOVH ZHOGLQJ FRQGLWLRQV �������������������������������������������������������������� ��

$VWDNKRY (� $� $QWLIULFWLRQ SURSHUWLHV DQG FRUURVLRQ UHVLVWDQFH RI
$O�2� GHWRQDWLRQ FRDWLQJ XVHG LQ PDULQH HQJLQHHULQJ �������������������������������� ��
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3DWRQ %� (�� %RQGDUHY $� $� 6WDWH�RI�WKH�DUW DQG QHZ WHFKQROR�
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=DPNRY 9� 1�� 9U]KL]KHYVN\ (� /�� 7RSROVN\ 9� )�� 3HWULFKHQNR
,� .� (IIHFW RI KDORJHQLGH IOX[HV RQ SRURVLW\ RI (%: ZHOGV PDGH
IURP WLWDQLXP DOOR\ 97� ����������������������������������������������������������������������������� ��

.RU]K 9� 1�� 3RSLO <X� 6� (IIHFW RI K\GURFDUERQ DGGLWLRQV RQ
VWUXFWXUH RI K\GURJHQ�R[\JHQ IODPH DQG GLVWULEXWLRQ RI WHPSHUD�

WXUH LQ WKH IODPH OHQJWK ���������������������������������������������������������������������������� ��

9DOLWV .� $�� 3DVHFKQLN 6� <X� ,QFUHDVH RI VXVFHSWLELOLW\ RI GHSRV�

LWHG VWHHO ���*��/ WR VWUDLQ KDUGHQLQJ ����������������������������������������������������� ��
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=KDGNHYLFK $� 0� +LVWRU\ RI RULJLQDWLRQ� WHFKQRORJLFDO IHDWXUHV
DQG WHFKQLFDO FDSDELOLWLHV RI WKH ILUVW PHWKRGV RI EUD]LQJ ��������������������������� ��

3RSRY 6� 1�� $QWRQ\XN '� $� 3URVSHFWV LQ XVH RI QHZ PHWKRGV
RI WUDLQLQJ WKH HQJLQHHULQJ SHUVRQQHO RI ZHOGLQJ LQGXVWU\ E\ FRUUH�
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5\]KRY 5� 1�� .R]KXNKDU 9� $�� 0DNVLPRY 6� <X�� 3ULOLSNR
(� $� $SSOLFDWLRQ RI H[WHUQDO HOHFWURPDJQHWLF DFWLRQV IRU LPSURYH�
PHQW RI PHFKDQLFDO SURSHUWLHV RI ZHOGV LQ XQGHUZDWHU ZHW ZHOGLQJ ����������� ��

'HYHORSHG DW WKH 3DWRQ :HOGLQJ ,QVWLWXWH �3:,� ����������������� �� ��� ��� ��� ��
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1(:6

,QWHUQDWLRQDO &RQIHUHQFH �0DWKHPDWLFDO 0RGHOLQJ DQG ,QIRUPDWLRQ
7HFKQRORJLHV LQ :HOGLQJ DQG 5HODWHG 3URFHVVHV� ������������������������������������� ��

,QWHUQDWLRQDO VHPLQDU �$GYDQFHG :HOGLQJ (TXLSPHQW DQG 3URF�
HVVHV LQ ,QGXVWU\� ������������������������������������������������������������������������������������ ��

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

(',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� <X� $� 6WHUHQERJHQ�

%� 9� .KLWURYVND\D �H[HF� VHFU���

9� )� .KRUXQRY� .� $� <XVKFKHQNR

7+( ,17(51$7,21$/
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$GGUHVV�

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

RI WKH 1$6 RI 8NUDLQH�

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

7HO�� ������� ��� �� ��� ��� �� ��

)D[� ������� ��� �� ��

(�PDLO� MRXUQDO#SDWRQ�NLHY�XD

KWWS���ZZZ�QDV�JRY�XD�SZM

(GLWRUV�

(� 1� .D]DURYD� 9� ,� .RWO\DU�

7� 9� <XVKWLQD

(OHFWURQ JDOOH\�

,� 6� %DWDVKHYD� $�,�6XOLPD�

,� 5� 1DXPRYD�

,� 9� 3HWXVKNRY

6WDWH 5HJLVWUDWLRQ &HUWLILFDWH

.9 ���� RI ����������

$OO ULJKWV UHVHUYHG�

7KLV SXEOLFDWLRQ DQG HDFK RI WKH DUWLFOHV

FRQWDLQHG KHUH LQ DUH SURWHFWHG

E\ FRS\ULJKW�

3HUPLVVLRQ WR UHSURGXFH PDWHULDO

FRQWDLQHG LQ WKLV MRXUQDO PXVW EH REWDLQHG

LQ ZULWLQJ IURP WKH 3XEOLVKHU�

� 1$6 RI 8NUDLQH� 3:,� ,QWHUQDWLRQDO $VVRFLDWLRQ �:HOGLQJ�� ����
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ÁÈÏ� ÓÈ¹¯ÒäË¯ +9 ���� Ò ���� l�È ��ã« )H$O

�
�

Ò +9 ���� Ò ���� l�È ��ã« )H$O
�
�� }È} ¹¯ÈmÒãº�

°m«ÏÈÓ ° Áº¯äÒ¯ºmÈÓÒËä }ºä¹ºÏÒ�Óº�º °º°�ÈmÈ ÒÓ�
�Ë¯äË�ÈããÒ�Ó©² º­¯ÈÏºmÈÓÒ®� }ºä¹ºÓËÓ�© }º�º�
¯©² äº��� ÒÏäËÓ«�	 äÒ}¯º�mË¯�º°�	 ­ºãËË �Ò°�©²
¹º °º°�Èm� ÁÈÏ�

iã« , ¯ËÎÒäÈ zvv ÓË¹¯Ë¯©mÓ©ä º¹ãÈmãËÓÒËä
²È¯È}�Ë¯Óº ¹¯ËÒä��Ë°�mËÓÓº m«Ï}ºË ¯ÈÏ¯��ËÓÒË
¹¯Ò�Ëä ° m©¯©mºä äË�ÈããÈ ¹º Èã
äÒÓÒ
� ��º
¹º��mË¯Î�ÈË� }ºÓ�ËÓ�¯È�ÒºÓÓ©® °º°�Èm äË�ÈããÈ
m ÏºÓË «�ËÒ°�º® °�¯�}��¯© ÒÏãºäÈ�

v¯ÈmÓÒ�Ëã	Ó©® ÈÓÈãÒÏ mÒ�È ÒÏãºäºm °ºË�ÒÓË�
ÓÒ® Èã
äÒÓÒ« °º °�Èã	
� ¹ºã��ËÓÓ©² zvv ÓË�
¹¯Ë¯©mÓ©ä º¹ãÈmãËÓÒËä ¹¯Ò Ò°¹ºã	ÏºmÈÓÒÒ , Ò
,, ¯ËÎÒäºm� ¹º}ÈÏÈã� ��º m ¹º°ãË�ÓËä °ã��ÈË äË�
²ÈÓÒ�Ë°}ÒË °mº®°�mÈ °ºË�ÒÓËÓÒ® ÓÒÎË� { ¹ºmË¯�
²Óº°�«² ¯ÈÏ¯��ËÓÒ« ¹¯ËmÈãÒ¯�
� ªãËäËÓ�© ²¯�¹�
}º�º °}ºãÈ� ¯Ë�Óº�º �Ïº¯È� �}ÈÏ©mÈ
�Ë�º ÓÈ¹¯Èm�
ãËÓÒË º­¯ÈÏºmÈÓÒ« Ò ¯È°¹¯º°�¯ÈÓËÓÒ« �¯Ë�ÒÓ� kÓÈ�
ãÒÏ ²ÒäÒ�Ë°}º�º °º°�ÈmÈ º��Ëã	Ó©² Á¯È�äËÓ�ºm }È¯�
�ÒÓ© ¯ÈÏ¯��ËÓÒ« °mÒ�Ë�Ëã	°�m�Ë� º �ºä� ��º ÁÈ°Ë�}Ò
°}ºãÈ� }È} ¹¯ÈmÒãº� °m«ÏÈÓ© ° ÓÈãÒ�ÒËä m ª�º®
º­ãÈ°�Ò ÒÓ�Ë¯äË�ÈããÒ�Ó©² ÁÈÏ )H�$O� )H$O� )H$O

�
�

)H
�
$O )H$O

�
� )H

�
$O

�
� zºä¹ºÓËÓ�© m«Ï}º�º ¯ÈÏ¯��

�ËÓÒ« °ºº�mË�°�m�
� ÏºÓÈä ° «mÓ©ä ¹¯Ëº­ãÈ�ÈÓÒËä
Èã
äÒÓÒ« ãÒ­º Èã
äÒÓÒ« ° °��Ë°�mËÓÓº �äËÓ	�Ë�
ÓÓ©ä °º�Ë¯ÎÈÓÒËä ÎËãËÏÈ ����…��� äÈ°� ���

j°¹©�ÈÓÒ« ÓÈ ¯È°�«ÎËÓÒË ¹º}ÈÏÈãÒ� ��º ¹¯º��
Óº°�	 °mÈ¯Ó©² °ºË�ÒÓËÓÒ® ¹¯Ò Ò°¹ºã	ÏºmÈÓÒÒ ,,
¯ËÎÒäÈ ÓÈ²º�Ò�°« ÓÈ �¯ºmÓË ���… ��� l�È� È
¹ºã��ËÓÓ©² ¹¯Ò Ò°¹ºã	ÏºmÈÓÒÒ , ¯ËÎÒäÈ Û
���…��� l�È�

jÏäË¯ËÓÒ« ªãË}�¯º°º¹¯º�ÒmãËÓÒ« 5 ÓÈ ãº}Èã	�
Ó©² ��È°�}È²� ¹¯ºmË�ËÓÓ©Ë m�ºã	 ÏºÓ© °mÈ¯}Ò °�È�
ãËÈã
äÒÓÒËm©² °ºË�ÒÓËÓÒ®� m©¹ºãÓËÓÓ©² ÓÈ ¯ÈÏ�
ãÒ�Ó©² ¯ËÎÒäÈ² zvv� ¹º}ÈÏÈãÒ °ãË��
�ËË� jÏ�
äËÓËÓÒË ÏÓÈ�ËÓÒ® ªãË}�¯º°º¹¯º�ÒmãËÓÒ« ÓË¹º°¯Ë��
°�mËÓÓº m ÏºÓË }ºÓ�È}�È ÒäËË� �Ë�}�
 mÏÈÒäº°m«Ï	
° ÓÈãÒ�ÒËä m ª�º® ÏºÓË ÁÈÏºm©² º­¯ÈÏºmÈÓÒ® Ò Ò²
¯ÈÏäË¯Óº°�	
� �È}� m�ºã	 ãÒÓÒÒ °¹ãÈmãËÓÒ«� °mº�
­º�Óº® º� ÁÈÏºm©² º­¯ÈÏºmÈÓÒ®� ªãË}�¯º°º¹¯º�Òm�

ãËÓÒË °º°�Èmã«Ë� 5 ≅ �⋅��Ü� |ä� È ¹¯Ò ÓÈãÒ�ÒÒ ÁÈ�
Ïºm©² º­¯ÈÏºmÈÓÒ® Ë�º ÏÓÈ�ËÓÒ« �mËãÒ�ÒmÈ
�°« ¹¯Ò­�

ãÒÏÒ�Ëã	Óº m �…� ¯ÈÏ �5 ≅ �…��⋅��Ü� |ä�� �¯Ò�Ëä�
Ë°ãÒ ¹¯Ò ¯ÈÏäË¯È² ��ºã�ÒÓË� ÁÈÏ º}ºãº ��� ä}ä

5 ≅ �⋅��Ü� |ä� �º ° �mËãÒ�ËÓÒËä Ò² ¯ÈÏäË¯ºm ÁÈÏ

ºÓº mºÏ¯È°�ÈË� �º ��⋅��Ü� |ä �°ä� ¯Ò°� ���

cÒ°� �� ~ÈmÒ°Òäº°�	 äÒ}¯º�mË¯�º°�Ò ÒÓ�Ë¯äË�ÈããÒ�ºm º� Ò² °�Ë�
²ÒºäË�¯Ò�Ë°}º�º °º°�ÈmÈ�Q�XÛ °ºº�mË�°�mËÓÓº , Ò ,, ¯ËÎÒä©

������� ��



zÈ} mÒ�Óº ÒÏ ¹¯ÒmË�ËÓÓ©² ¯ËÏ�ã	�È�ºm Ò°°ãË�
�ºmÈÓÒ®� }ºãÒ�Ë°�mº Ò ¯ÈÏäË¯© ÒÓ�Ë¯äË�ÈããÒ�Ó©²
ÁÈÏ� Áº¯äÒ¯�
�Ò²°« m ÏºÓË °mÈ¯}Ò °�ÈãËÈã
äÒ�
ÓÒËm©² °ºË�ÒÓËÓÒ®� mºÏ¯È°�È
� ¹¯Ò zvv ¹º äË¯Ë
�mËãÒ�ËÓÒ« ¹¯º�ºãÎÒ�Ëã	Óº°�Ò °mÈ¯}Ò� nÈÏºm©Ë
º­¯ÈÏºmÈÓÒ« ÒäË
� °ãºÎÓºË ÓËº�Óº¯º�ÓºË ¹º °º°�
�Èm� °�¯ºËÓÒË Ò m ÓË}º�º¯©² °ã��È«² ¹¯Ë�°�Èmã«
�
°º­º® º­¯ÈÏºmÈÓÒ« }ºä¹ºÏÒ�Óº�º �Ò¹È� °º°�º«�ÒË
ÒÏ °ãºËm ¯ÈÏãÒ�Óº�º °�Ë²ÒºäË�¯Ò�Ë°}º�º °º°�ÈmÈ�
�¯Ò ª�ºä �ã« ÁÈÏ º¹¯Ë�ËãËÓÓº�º °º°�ÈmÈ ²È¯È}�
�Ë¯Ó© ¯ÈÏãÒ�Ó©Ë �ÒÓº��È °��Ë°�mËÓÓº º�ãÒ�È
�
�ÒË°«� ÏÓÈ�ËÓÒ« äÒ}¯º�mË¯�º°�Ò� �È}� ÓÈÒ­ºã	�
��
 �mË¯�º°�	 ÒäË
� ÁÈÏ© �Ò¹È )H$O

�
��º +9

���� l�È�� )H$O
�
��º +9 ���� l�È�� È ÓÈÒäËÓ	�
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�
$O ��º +9 ���� l�È� Ò )H
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��º

+9 ���� l�È�� �Ëä¹Ë¯È��¯© º­¯ÈÏºmÈÓÒ« }º�º¯©²
°º°�Èmã«
� °ºº�mË�°�mËÓÓº ����� ���� ���� ���� Åv
>�Ü�@�

��Ò�©mÈ«� ��º ÓÈÒ­ºãËË º²¯�¹�ÒmÈ
�ËË mãÒ�
«ÓÒË ÓÈ ²È¯È}�Ë¯ ¯ÈÏ¯��ËÓÒ« äº��� º}ÈÏ©mÈ�	
ÒÓ�Ë¯äË�ÈããÒ�Ó©Ë ÁÈÏ©� ÒäË
�ÒË ­ºãËË m©°º�
}�
 äÒ}¯º�mË¯�º°�	� ¹º�mÒ�Òäºä�� ¹¯Ò m©­º¯Ë
�Ëä¹Ë¯È��¯Óº�m¯ËäËÓÓ©² ¹È¯ÈäË�¯ºm °mÈ¯}Ò �Ë�
ãË°ºº­¯ÈÏÓº ÒÏ­Ë�È�	 Ò°¹ºã	ÏºmÈÓÒË °mÈ¯º�Ó©²
�Ëä¹Ë¯È��¯� ­ãÒÏ}Ò² �Ëä¹Ë¯È��¯Èä ÏÈ¯ºÎ�ËÓÒ«
ÓÈÒ­ºãËË ²¯�¹}Ò² Ò �mË¯�©² ÁÈÏ� ãÒ­º ¹¯ÒäËÓ«�	
m©°º}ÒË °}º¯º°�Ò ÓÈ�¯ËmÈ Ò º²ãÈÎ�ËÓÒ«� ¹¯Ò }º�
�º¯©² ¯º°� �È}Ò² ÁÈÏ ­��Ë� º�¯ÈÓÒ�ËÓ�

{©mº�©

�� j°¹ºã	ÏºmÈÓÒË }¯È�}ºm¯ËäËÓÓ©² �m¯Ëä« °mÈ¯}Ò
� °� ¯ËÎÒäºm zvv ÓË¹¯Ë¯©mÓ©ä º¹ãÈmãËÓÒËä °¹ãº��
Ó©² ÏÈ�º�ºmº} °¹º°º­°�m�Ë� Áº¯äÒ¯ºmÈÓÒ
 m�ºã	
ÏºÓ© °mÈ¯}Ò ÁÈÏºm©² º­¯ÈÏºmÈÓÒ® �Ò¹È )H$O� )H

�
$O

Ò )H$O
�
� º­�ËäÓÈ« �ºã« }º�º¯©² °º°�Èmã«Ë� º}ºãº

�� � �°º °�º¯ºÓ© °¹ãÈmÈ Èã
äÒÓÒ«� Ò º}ºãº �� �
�°º °�º¯ºÓ© °�ÈãÒ v���� Ò º­ãÈ°�Ò �mË¯�º�º ¯È°�
�mº¯È� º­�ËäÓÈ« �ºã« }º�º¯º�º ¯ÈmÓÈ ¹¯Ò­ãÒÏÒ�
�Ëã	Óº ��… �� �� cÈÏ¯��ËÓÒË °mÈ¯Óº�º °ºË�ÒÓË�
ÓÒ« ÒäËË� ¹¯ËÒä��Ë°�mËÓÓº }mÈÏÒ²¯�¹}Ò® Ò m«Ï}Ò®
²È¯È}�Ë¯� ¹¯º�Óº°�	 °ºº�mË�°�m�Ë� ���… ��� l�È�

�� �¯Ò �ãÒ�Ëã	Óºä ¯ËÎÒäË °mÈ¯}Ò �m¯Ëä«
°mÈ¯}Ò � °� m�ºã	 ãÒÓÒÒ °¹ãÈmãËÓÒ« ¹¯ÒäË¯Óº

m�mºË mºÏ¯È°�ÈË� }ºãÒ�Ë°�mº ÁÈÏºm©² º­¯ÈÏºmÈÓÒ®�
¹¯ËmÈãÒ¯�
� ÒÓ�Ë¯äË�ÈããÒ�Ó©Ë ÁÈÏ© ­ºãËË }¯�¹�
Ó©² ¯ÈÏäË¯ºm ° ­ºãËË ¯ÈmÓºmË°Ó©ä °�Ë²ÒºäË�¯Ò�
�Ë°}Òä °º°�Èmºä �¹¯ËÒä��Ë°�mËÓÓº $O

�
)H� Ò ÏÓÈ�

�Ò�Ëã	Óº ­ºãËË m©°º}º® äÒ}¯º�mË¯�º°�	
 ��º +9
����… ���� l�È�� È °ºº�mË�°�mËÓÓº Ò ²¯�¹}º°�	
�
lË²ÈÓÒ�Ë°}ÒË °mº®°�mÈ °ºË�ÒÓËÓÒ® °ÓÒÎÈ
�°«� Ò²
¹¯º�Óº°�	 °º°�Èmã«Ë� ���… ��� l�È�

�� �¯Ò m©­º¯Ë �Ëä¹Ë¯È��¯Óº�m¯ËäËÓÓ©² ¹È¯È�
äË�¯ºm °mÈ¯}Ò ÓËº­²º�Òäº ÒÏ­Ë�È�	 Ò°¹ºã	ÏºmÈÓÒ«
°mÈ¯º�Ó©² �Ëä¹Ë¯È��¯� ­ãÒÏ}Ò² �Ëä¹Ë¯È��¯Èä ÏÈ�
¯ºÎ�ËÓÒ« ÓÈÒ­ºãËË ²¯�¹}Ò² Ò �mË¯�©² ÁÈÏ� ãÒ­º
Ò°¹ºã	ÏºmÈ�	 m©°º}ÒË °}º¯º°�Ò ÓÈ�¯ËmÈ Ò º²ãÈÎ�
�ËÓÒ«� ¹¯Ò }º�º¯©² ¯º°� �È}Ò² ÁÈÏ ­��Ë� º�¯È�
ÓÒ�ÒmÈ�	°«�

�� �mËãÒ�ËÓÒË º­�ËäÓº® �ºãÒ� ¹ãº�Óº°�Ò Ò �ã��
­ÒÓ© ÏºÓ© ÁÈÏºº­¯ÈÏºmÈÓÒ« m ÏºÓË °mÈ¯}Ò °�È�
ãËÈã
äÒÓÒËm©² °ºË�ÒÓËÓÒ® °¹º°º­°�m�Ë� mºÏ¯È°�
�ÈÓÒ
 ãº}Èã	Ó©² ÏÓÈ�ËÓÒ® ªãË}�¯º°º¹¯º�ÒmãËÓÒ«�
m ÏºÓË ­ºãËË }¯�¹Ó©² ¹º ¯ÈÏäË¯� ÁÈÏ Ò Ò² °}º¹�
ãËÓÒ® Ò m º­ãÈ°�Ò º­¯ÈÏºmÈÓÒ« äËã}º�Ò°¹Ë¯°Ó©²
ÁÈÏ Ò �mË¯�º�º ¯È°�mº¯È ÏÓÈ�ËÓÒ« ªãË}�¯º°º¹¯º�

�ÒmãËÓÒ« ÒÏäËÓ«
�°« °ºº�mË�°�mËÓÓº º� ��⋅��Ü� �º
�⋅��Ü� Ò �⋅��Ü� |ä�

�� �º}ÈÏÈÓº� ��º ¹¯Ò Ò°°ãË��Ëä©² ¯ËÎÒäÈ² zvv
º¹ãÈmãËÓÒËä ¹ºãÓº°�	
 Ò°}ã
�Ò�	 º­¯ÈÏºmÈÓÒË ÒÓ�
�Ë¯äË�ÈããÒ�Ó©² ÁÈÏ m ÏºÓË °mÈ¯}Ò ÓË ��ÈË�°«�

�� z���}�Ð�ËÓ}º v� j� zºÓ�È}�ÓÈ« °�©}ºmÈ« °mÈ¯}È º¹ãÈm�
ãËÓÒËä� Û zÒËm� sÈ�}� ��ä}È� ����� Û ��� °�

�� �Ëã	äÈÓ k� v� |°Óºm© °mÈ¯}Ò �ÈmãËÓÒËä� Û l�� lÈ�Ò�
Óº°�¯ºËÓÒË� ����� Û ��� °�

�� lË²ÈÓÒ�Ë°}ÒË °mº®°�mÈ äË�Èããºm Ò °¹ãÈmºm� v¹¯Èmº��
ÓÒ} � �� {� �Ò²ºÓºm� {� k� zºÓºÓËÓ}º� Û zÒËm� sÈ�}�
��ä}È� ����� Û ��� °�

�� c«­ºm {� c� vmÈ¯}È Èã
äÒÓÒ« Ò Ë�º °¹ãÈmºm ° �¯��ÒäÒ
äË�ÈããÈäÒ� Û zÒËm� sÈ�}� ��ä}È� ����� Û ��� °�

�� {ºã k� p� v�¯ºËÓÒË Ò °mº®°�mÈ �mº®Ó©² äË�ÈããÒ�Ë°}Ò²
°Ò°�Ëä� { � �� Û l�� nÒÏäÈ��ÒÏ� ����� Û �� �� Û ��� °�

�� zÈ�ÈÓºm s� s�� lÒ¯}ÒÓ �� j� cËÓ��ËÓº°�¯�}��¯Ó©® ÈÓÈ�
ãÒÏ� Û l�� lÈ�ÒÓº°�¯ºËÓÒË� ����� Û ��� °�

�� tÈÓ°ËÓ l� v�¯�}��¯© ­ÒÓÈ¯Ó©² °¹ãÈmºm� Û l�� lÈ��
�ÒÏ� ����� Û �� �Ü�� Û ���� °�

�� {ºã k� p� v�¯ºËÓÒË Ò °mº®°�mÈ �mº®Ó©² äË�ÈããÒ�Ë°}Ò²
°Ò°�Ëä� Û l�� nÒÏäÈ��ÒÏ� ����� Û �� �� Û ��� °�

�� bÈÓ} n� k� v�¯�}��¯© �mº®Ó©² °¹ãÈmºm� Û l�� lË�Èã�
ã�¯�Ò«� ����� Û ��� °�
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®ÏÄÃÊÍÅÄÌËÄÑÍÃ Ï¿ÐÖÄÑ¿ ÏÄÅÇËÍÁË¿ÂÌÇÑÌÍ�ÇËÎÒÊÛÐÌÍÈ ÐÁ¿ÏÉÇ� ÐÍÖÄÑ¿ÝØÇÈ ¿Ì¿ÊÇÑÇÖÄÐÉÇÈ ÐÎÍÐÍÀ Ï¿ÐÖÄÑ¿ Ç ÖÇÐÊÍ�
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ÎÏ¿ÉÑÇÉÇ Ï¿ÐÐÖÇÑÚÁ¿ÑÛ Î¿Ï¿ËÄÑÏÚ Ë¿ÂÌÇÑÌÍ�ÇËÎÒÊÛÐÌÍÈ ÐÁ¿ÏÉÇ Ç ÁÚÀÇÏ¿ÑÛ ÍÎÑÇË¿ÊÛÌÚÄ ÏÄÅÇËÚ ÐÁ¿ÏÉÇ�

zã
� Ë m © Ë ° ã º m È � äÈ�ÓÒ�Óº�Òä¹�ã	°ÓÈ« °mÈ¯}È� äË�º�
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¯ËÓÒ« ¹¯ºÒ°²º�Ò� ¹¯Ò °}º¯º°�«² Ò°�Ë�ËÓÒ« °�¯�Ò

� È ­ ã Ò � È �� tÈ¯È}�Ë¯Ò°�Ò}Ò ªãËäËÓ�ºm ÁÈ}ËãÈ ¹ãÈäËÓÒ

vº°�Èm �º¯
�Ë® °äË°Ò� ²È¯È}�Ë¯
�Ë�ËÓÒ« ¹º�º}È ¹¯º��}�ºm �º¯ËÓÒ«

iÒÈäË�¯ º�mË¯°�
�Ò« ä�Ó����}È
�º¯Ëã}Ò� ää

cÈ°²º� �ÈÏºmº®
°äË°Ò �ä���

v}º¯º°�	 Ò°�Ë�Ë�
ÓÒ« °�¯�Ò �º¯
�
�Ë® °äË°Ò� ä�°

iãÒÓÈ ÁÈ}ËãÈ�
ää

iãÒÓÈ «�¯È�
ää


bÒ¯ÒÓÈ
ÁÈ}ËãÈ� ää


{zv� ãÈäÒÓÈ¯Ó©® ��� ��������� ������� ��������� ��� �

��� ��������� ������� ��������� ��� �

��� ��������� ������� ��������� ��� �

{zv� ��¯­�ãËÓ�Ó©® ��� ��������� �������� ��������� ��� �

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

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

{zv�­ËÓÏÒÓ� ãÈäÒÓÈ¯Ó©® ��� ��������� ������� ��������� ��� ��

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

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

{zv�­ËÓÏÒÓ� ��¯­�ãËÓ�Ó©® ��� ��������� �������� ��������� ���� ��

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

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

{zv�°¹Ò¯�� ãÈäÒÓÈ¯Ó©® ��� ��������� ������� ��������� ��� ��

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

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

{zv�°¹Ò¯�� ��¯­�ãËÓ�Ó©® ��� ��������� �������� ��������� ���� ��

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

��� ���������� �����O�� ��������� ���� ��


 iãÒÓÈ «�¯È Ò �Ò¯ÒÓÈ ÁÈ}ËãÈ �}ÈÏÈÓ© �ã« äÈ}°ÒäÈã	Ó©² ¯È°²º�ºm �ÈÏºmº® °äË°Ò�

������� ��



�º¯
�Ë® °äË°Ò ÒÏ ÓÈ}ºÓË�ÓÒ}È� º�mË�È
�Ò² 5H ≈
≈ �����

�¯Ò ��¯­�ãÒÏÈ�ÒÒ �ÈÏºmº�º ¹º�º}È �äËÓ	�ÈË�°«
�ãÒÓÈ ÁÈ}ËãÈ� �mËãÒ�ÒmÈË�°« ��ºã ¯È°}¯©�Ò« ¹º�
�º}È ¹¯º��}�ºm �º¯ËÓÒ« Ò «�¯È ÁÈ}ËãÈ� jÏäËÓËÓÒ«
�ËºäË�¯Ò�Ë°}Ò² ¯ÈÏäË¯ºm ªãËäËÓ�ºm ÁÈ}ËãÈ ¹ãÈ�
äËÓÒ m ÏÈmÒ°Òäº°�Ò º� °º°�ÈmÈ Ò ¯È°²º�ºm �º¯
�Ò²
°äË°Ë® ¹¯Ë�°�ÈmãËÓ© m �È­ã� ��

kÓÈãÒÏ mãÒ«ÓÒ« °¯Ë�ÓÒ² °}º¯º°�Ë® Ò°�Ë�ËÓÒ«
¹º�º}È �º¯
�Ò² �ÈÏºm©² °äË°Ë® ÒÏ ä�Ó����}È �º�
¯Ëã}Ò ¹º}ÈÏÈã� ��º �¯ÈÓÒ�© �°�º®�Òmº�º �º¯ËÓÒ«
�Ò°�º�º {z� ÓÈ²º�«�°« m �ÒÈ¹ÈÏºÓË ��…��� ä�°�
È �¯ÈÓÒ�È ¹Ë¯Ë²º�È º� ãÈäÒÓÈ¯Óº�º ²È¯È}�Ë¯È �Ë�
�ËÓÒ« ¹º�º}È ¹¯º��}�ºm �º¯ËÓÒ« } ÓÈ�Èã� ��¯­��
ãËÓ�Óº�º �Ë�ËÓÒ« ¹¯º��}�ºm �º¯ËÓÒ« Û ¹¯Ò °¯Ë��
ÓË® °}º¯º°�Ò Ò°�Ë�ËÓÒ« °�¯�Ò ­ºãËË �� ä�°� ��º
º�mË�ÈË� °}º¯º°�Ò Ò°�Ë�ËÓÒ« °�¯�Ò �º¯
�Ë® °äË°Ò

ÒÏ ä�Ó����}È �º¯Ëã}Ò 5H ≈ �����
�°�º®�ÒmºË �º¯ËÓÒË °äË°Ò {zv ° �º­Èm}ÈäÒ

��� º­� � ¹È¯ºm ­ËÓÏÒÓÈ ÏÈÁÒ}°Ò¯ºmÈÓº ¹¯Ò °}º�
¯º°�«² Ò°�Ë�ËÓÒ« �º¯
�Ë® °äË°Ò ÒÏ ä�Ó����}È
�º¯Ëã}Ò º� �� �º ��� ä�°� �¯ÈÓÒ�È ¹Ë¯Ë²º�È º�
ãÈäÒÓÈ¯Óº�º ²È¯È}�Ë¯È �Ë�ËÓÒ« ¹º�º}È ¹¯º��}�ºm
�º¯ËÓÒ« } ��¯­�ãËÓ�Óºä� ÓÈ²º�Ò�°« ¹¯Ò °¯Ë�ÓË®
°}º¯º°�Ò Ò°�Ë�ËÓÒ« °�¯�Ò �º¯
�Ë® °äË°Ò ÒÏ °º¹ãÈ
�º¯Ëã}Ò ­ºãËË �� ä�°� º�mË�È
�Ë® 5H ≈ �����

�°�º®�ÒmºË �º¯ËÓÒË °äË°Ò {zv ° �º­Èm}ÈäÒ
�� º­� � ¹È¯ºm ª�Òãºmº�º °¹Ò¯�È ¹¯ºÒ°²º�Ò� ¹¯Ò
°}º¯º°�«² Ò°�Ë�ËÓÒ« �º¯
�Ë® °äË°Ò ÒÏ ä�Ó����}È
�º¯Ëã}Ò m ¹¯Ë�ËãÈ² ��… ��� ä�°� �¯ÈÓÒ�È ¹Ë¯Ë�
²º�È º� ãÈäÒÓÈ¯Óº�º ²È¯È}�Ë¯È �º¯ËÓÒ« } ÓÈ�Èã�
��¯­�ãÒÏÈ�ÒÒ ¹º�º}È ¹¯º��}�ºm °�º¯ÈÓÒ« ÏÈÁÒ}�
°Ò¯ºmÈÓÈ ¹¯Ò °}º¯º°�Ò Ò°�Ë�ËÓÒ« ÒÏ ä�Ó����}È
�º¯Ëã}Ò ­ºãËË �� ä�°� ��º º�mË�ÈË� °}º¯º°�Ò Ò°�

�Ë�ËÓÒ« °�¯�Ò �º¯
�Ë® °äË°Ò ÒÏ �º¯Ëã}Ò 5H ≈ �����
sÈ }È�Ë°�mº ¹º}¯©�Ò® ¹¯Ò �ÈÏº�Ë¯äÒ�Ë°}ºä ÓÈ�

¹©ãËÓÒÒ äÈ�Ë¯ÒÈãºm m ÏÓÈ�Ò�Ëã	Óº® äË¯Ë mãÒ«Ë�
�Ëä¹Ë¯È��¯È �È°�Ò� ÓÈ¹©ã«Ëäº�º äÈ�Ë¯ÒÈãÈ� �¯Ò
�ÈÏº¹ãÈäËÓÓºä ÓÈ¹©ãËÓÒÒ �Ëä¹Ë¯È��¯È �È°�Ò� ÏÈ�
mÒ°Ò� º� �ãÒÓ© ªÁÁË}�ÒmÓº�º ��È°�}È ÁÈ}ËãÈ ¹ãÈ�
äËÓÒ� ÓÈ }º�º¯ºä mºÏäºÎËÓ ÓÈ�¯Ëm �È°�Ò� �º �Ëä�
¹Ë¯È��¯© ¹ãÈmãËÓÒ«� sÈ�¯Ëm �È°�Ò� äÈ�Ë¯ÒÈãÈ �º
�Ëä¹Ë¯È��¯© ¹ãÈmãËÓÒ« }ºÓmË}�ÒmÓ©ä �Ë¹ãºº­äË�
Óºä äËÎ�� ¹¯º��}�ÈäÒ �º¯ËÓÒ« ¹ãÈäËÓÒ Ò ÓÈ¹©�
ã«Ëä©äÒ �È°�Ò�ÈäÒ mºÏäºÎËÓ ¹¯Ò �Ëä¹Ë¯È��¯Ë
¹¯º��}�ºm �º¯ËÓÒ« m ÁÈ}ËãË ­ºãËË ��� Åv >�@�

v ��Ë�ºä ª�º�º �ãÒÓÈ ªÁÁË}�ÒmÓº�º ��È°�}È
ÁÈ}ËãÈ ¹ãÈäËÓÒ �ã« äË�Èããºm� ¹ãÈm«�Ò²°« ¹¯Ò
�Ëä¹Ë¯È��¯Ë �º ��� Åv �ÓÈ¹¯ÒäË¯� äË�	� ãÈ��Ó	�
­¯ºÓÏÈ�� ­��Ë� º¹¯Ë�Ëã«�	°« ÒÏº�Ë¯äº® �Ëä¹Ë¯È�
��¯© ���� Åv� iã« äË�Èããºm ° �Ëä¹Ë¯È��¯º® ¹ãÈm�
ãËÓÒ« �º ���� Åv �ãÒÓÈ ªÁÁË}�ÒmÓº�º ��È°�}È º¹�
¯Ë�Ëã«Ë�°« ÒÏº�Ë¯äº® �Ëä¹Ë¯È��¯ º}ºãº ���� Åv�
iã« ¹º¯º�}ºm©² äÈ�Ë¯ÒÈãºm ÓÈ º°ÓºmË ÎËãËÏÈ Ò
�¯��Ò² äË�Èããºm ° �Ëä¹Ë¯È��¯º® ¹ãÈmãËÓÒ« �º
���� Åv �ãÒÓÈ ªÁÁË}�ÒmÓº�º �Ëä¹Ë¯È��¯Óº�º ��È°�
�}È º¹¯Ë�Ëã«Ë�°« ÒÏº�Ë¯äº® �Ëä¹Ë¯È��¯© º}ºãº
���� Åv�

iã« �°�ÈÓºmãËÓÒ« �ãÒÓ© ªÁÁË}�ÒmÓ©² ��È°�
�}ºm ÁÈ}ËãÈ ¹ãÈäËÓÒ Ò°°ãË�ºmÈãÒ ¯È°¹¯Ë�ËãËÓÒË
�Ëä¹Ë¯È��¯© ¹º �ãÒÓË ÁÈ}ËãÈ m ÏÈmÒ°Òäº°�Ò º�
²È¯È}�Ë¯È �º¯ËÓÒ« ¹ãÈäËÓÒ Ò °º°�ÈmÈ �º¯
�Ë® °äË�
°Ò� ~�Ë°	 äºÎÓº m©�ËãÒ�	 �mË º­ãÈ°�Ò� m©°º}º�

�Ëä¹Ë¯È��¯Ó�
� º¹¯Ë�Ëã«Ëä�
 �ãÒÓº® «�¯È Ò Ïº�
Óº® Óº¯äÈã	Óº�º ¯È°¹¯º°�¯ÈÓËÓÒ« ¹ãÈäËÓÒ �°¯Ë��
Ó«« ÏºÓÈ�� ��Ë �Ëä¹Ë¯È��¯È ¹ãÈäËÓÒ �º°�Ò�ÈË� °mº�
Ë�º äÈ}°ÒäÈã	Óº�º ÏÓÈ�ËÓÒ«� Ò º­ãÈ°�	 �º�º¯ÈÓÒ«�
¯È°¹ºãºÎËÓÓ�
 ÏÈ ÏºÓº® Óº¯äÈã	Óº�º ¯È°¹¯º°��
¯ÈÓËÓÒ« ¹ãÈäËÓÒ� ��Ë �Ëä¹Ë¯È��¯È ¹ãÈäËÓÒ °��
�Ë°�mËÓÓº °ÓÒÎÈË�°«�

lÈ}°ÒäÈã	ÓÈ« �Ëä¹Ë¯È��¯È m m©°º}º�Ëä¹Ë¯È��¯�
Óº® ÏºÓË {z�� m©�Ò°ãËÓÓÈ« ª}°¹Ë¯ÒäËÓ�Èã	Óº�¯È°�
�Ë�Ó©ä äË�º�ºä� °º°�Èmã«Ë� º}ºãº ���� Åv >�@�

�¯Ò �º­ÈmãËÓÒÒ m {zv ¹È¯ºm ��ãËmº�º¯º�Ó©²
°ºË�ÒÓËÓÒ® ¹º«mã«Ë�°« �ËÓ�ËÓ�Ò« } �äËÓ	�ËÓÒ

äÈ}°ÒäÈã	Óº® �Ëä¹Ë¯È��¯© m m©°º}º�Ëä¹Ë¯È��¯�
Óº® ÏºÓË �¹¯Ò­ãÒÏÒ�Ëã	Óº �º ���� Åv ¹¯Ò °ÎÒ�
�ÈÓÒÒ °äË°Ò {zv ° ��� º­� � ¹È¯ºm ­ËÓÏÒÓÈ Ò
�º ���� Åv ¹¯Ò °ÎÒ�ÈÓÒÒ °äË°Ò {zv ° �� º­� �
¹È¯ºm ª�Òãºmº�º °¹Ò¯�È� >�@�

kÓÈãÒÏÒ¯�« ¯È°¹¯Ë�ËãËÓÒË �Ëä¹Ë¯È��¯© ¹º �ãÒ�
ÓË ÁÈ}ËãÈ ¹ãÈäËÓÒ� ÓÈ²º�Òä �ãÒÓ� ªÁÁË}�ÒmÓ©²
��È°�}ºm� m }º�º¯©² �Ëä¹Ë¯È��¯È m©�Ë �Ëä¹Ë¯È�
��¯© ¹ãÈmãËÓÒ« ÓÈ¹©ã«Ëäº�º äÈ�Ë¯ÒÈãÈ ÓÈ ��� Åv�
iã« ª�º�º m©�Ëã«Ëä �¯Ò �Ëä¹Ë¯È��¯Ó©² ÒÓ�Ë¯mÈãÈ
¹º �ãÒÓË ÁÈ}ËãÈ ¹ãÈäËÓÒ� º� äÈ}°ÒäÈã	Óº® �Ëä�
¹Ë¯È��¯© ¹ãÈäËÓÒ �º ���� Åv� º� äÈ}°ÒäÈã	Óº®
�º ���� Åv� º� äÈ}°ÒäÈã	Óº® �º ���� Åv�

cÈ°¹¯Ë�ËãËÓÒË �Ëä¹Ë¯È��¯© ¹º �ãÒÓË ÁÈ}ËãÈ
¹ãÈäËÓÒ �¯Ò°� �� È� ¹º}ÈÏÈãº� ��º ¹Ë¯m©² �mÈ
��È°�}È �Ëä¹Ë¯È��¯ ÒäË
� ­ºã	��
 �ãÒÓ� ¹¯Ò
��¯­�ãËÓ�Óºä �Ë�ËÓÒÒ ¹º�º}È ¹¯º��}�ºm �º¯ËÓÒ«�
�¯Ë�Ò® ��È°�º} �ãÒÓËË ¹¯Ò ãÈäÒÓÈ¯Óºä ²È¯È}�Ë¯Ë
�Ë�ËÓÒ« ¹º�º}È�

{mË�ËÓÒË m �º¯
��
 °äË°	 ��� º­� � ¹È¯ºm
­ËÓÏÒÓÈ ¹¯Òmº�Ò� } ÒÏäËÓËÓÒ
 ¯È°¹¯Ë�ËãËÓÒ« �Ëä�
¹Ë¯È��¯© ¹º �ãÒÓË ÁÈ}ËãÈ �¯Ò°� �� ­�� z¯ºäË
�º�º� m ª�ºä °ã��ÈË äºÎÓº ÏÈäË�Ò�	 �ËÓ�ËÓ�Ò

} �mËãÒ�ËÓÒ
 �ãÒÓ© �Ëä¹Ë¯È��¯Ó©² ��È°�}ºm ¹º
°¯ÈmÓËÓÒ
 ° ¹ãÈäËÓËä ¹¯Ò °ÎÒ�ÈÓÒÒ �Ò°�º® {zv�
w�º äºÎÓº º­�«°ÓÒ�	 �Ëä� ��º m ÁÈ}ËãË ÏÈ m©�
°º}º�Ëä¹Ë¯È��¯Óº® º­ãÈ°�	
 ¹¯ºÒ°²º�Ò� �º�º¯È�
ÓÒË ÒÏãÒ�}È �º¹ãÒmÈ� p°ãÒ ¹¯Ò mmË�ËÓÒÒ ��� º­� �
¹È¯ºm ­ËÓÏÒÓÈ m {zv m «�¯Ë Ò m ¹¯Ò«�Ë¯Óº®
ÏºÓË ¹ãÈäËÓÒ äÈ}°ÒäÈã	ÓÈ« ¯È°�Ë�ÓÈ« �Ëä¹Ë¯È��¯È
ÓÒÎË� �Ëä ¹¯Ò °�º¯ÈÓÒÒ �Ò°�º® {zv� �º m º­ãÈ°�Ò
�º�º¯ÈÓÒ« �Ëä¹Ë¯È��¯È ¹ºm©�ÈË�°«� |�Óº°Ò�Ëã	�
ÓºË °ÓÒÎËÓÒË }Ò°ãº¯º�È m °º°�ÈmË �º¯
�Ë® °äË°Ò
°ÓÒÎÈË� äÈ}°ÒäÈã	Ó�
 �Ëä¹Ë¯È��¯� m m©°º}º�Ëä�
¹Ë¯È��¯Óº® ÏºÓË� È m º­ãÈ°�Ò �º�º¯ÈÓÒ« �ÏÈ °�Ë�
�º¹ºãÓÒ�Ëã	Óº�º º}Ò°ãËÓÒ« �º¯
�Ë�º }Ò°ãº¯º�ºä
ÒÏ mºÏ��²È� ¹¯ºÒ°²º�Ò� ¹ºm©�ËÓÒË �Ëä¹Ë¯È��¯©
m ª�º® ÏºÓË Ò �mËãÒ�ËÓÒË �ãÒÓ© �¯Ë�	Ë�º ��È°�}È�

�¯Ò ��¯­�ãËÓ�Óºä ²È¯È}�Ë¯Ë �Ë�ËÓÒ« ¹¯º��}�ºm
�º¯ËÓÒ« �º¯
�Ë® °äË°Ò {zv� ��� º­� � ¹È¯ºm ­ËÓ�
ÏÒÓÈ �ãÒÓÈ ªÁÁË}�ÒmÓ©² ��È°�}ºm �Ëä¹Ë¯È��¯ ÒäË�
Ë� ÏÈäË�Ó�
 �ËÓ�ËÓ�Ò
 } �mËãÒ�ËÓÒ
 ¹º °¯ÈmÓËÓÒ

° ãÈäÒÓÈ¯Ó©ä ²È¯È}�Ë¯ºä �Ë�ËÓÒ« �ºã	}º �ã« ¹Ë¯�
mº�º ��È°�}È Ò °º²¯ÈÓ«Ë� �ËÓ�ËÓ�Ò
 } �mËãÒ�ËÓÒ

�¯Ë�	Ë�º ��È°�}È ªÁÁË}�ÒmÓ©² �Ëä¹Ë¯È��¯ �ã« ãÈ�
äÒÓÈ¯Óº�º ²È¯È}�Ë¯È �Ë�ËÓÒ«�

kÓÈãÒÏ �ãÒÓ© ªÁÁË}�ÒmÓ©² ��È°�}ºm �Ëä¹Ë�
¯È��¯ ¹¯Ò �º­ÈmãËÓÒÒ m {zv �º �� º­� � ¹È¯ºm
�¯Ò°� �� m� ª�Òãºmº�º °¹Ò¯�È ¹º}ÈÏ©mÈË� �mËãÒ�
�ËÓÒË m°Ë² ¯È°°äº�¯ËÓÓ©² m©�Ë ªÁÁË}�ÒmÓ©²
��È°�}ºm ÁÈ}ËãÈ ¹ãÈäËÓÒ }È} �ã« ãÈäÒÓÈ¯Óº�º�
�È} Ò �ã« ��¯­�ãËÓ�Óº�º ²È¯È}�Ë¯È �Ë�ËÓÒ« ¹º�º}È
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²ÆÎÊ¾¨� �¢¾ÎÆÑÏ°ÃÈËÌÉÌÂÄÆÅ� �²Î¾ËÔÆÝ� Î¾Å�
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ÈÌËÆÕÃÏÈÆÃ ¿ÌÕÈÆ�
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ÍÃÎÃÏÐÎÌÇÈ¾ Ì¿ÌÎÑÂÌÀ¾ËÆÝ ËÃ ÐÎÃ¿ÑÃÐÏÝ ËÆ Ñ Å¾�
È¾ÅÕÆÈ¾� ËÆ Ñ ÈÌËÃÕËÌÁÌ ÍÌÉÚÅÌÀ¾ÐÃÉÝ�
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ÐËÃÎ¾� ÎÃÈÉ¾Ê¾� ÏÀÝÅÚ Æ ÍÌÂÁÌÐÌÀÈ¾ ÍÃÎÏÌË¾É¾�

�ÌÉÃÃ ÂÃÐ¾ÉÚËÑÜ ÆËÒÌÎÊ¾ÔÆÜ ÊÌÄËÌ Ë¾ÇÐÆ
ÍÌ ¾ÂÎÃÏÑ�
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�º¯ËmÈ�© �äÈ°�Ë¯È ²��ºÎË°�mËÓÓº® º­¯È­º�}Ò äË�

cÒ°� �� iÒÈ�¯ÈääÈ °º°�º«ÓÒ« Ïºãº�ºÜ°Ë¯Ë­¯ºÜäË�	 >�@

cÒ°� �� jÏº­¯ÈÎËÓÒË ¹¯º�Ë°°È ¹È®}Ò ÓÈ
Á¯Ë°}È² m �¯º­ÓÒ�Ë ÁÈ¯ÈºÓÈ lË¯Ë¯�­È

�� �������



�Èããºm� mãÈ�ËãÒ ¯ÈÏÓºº­¯ÈÏÓº® �Ë²ÓÒ}º® ãÒ�	«�
��Èä¹ºm}Ò� }ºm}Ò� }ãË¹}Ò Ò ¹È®}Ò� �È}� m l�ÏËË
Ò°�º¯Ò�Ë°}Ò² �¯È�º�ËÓÓº°�Ë® �}¯ÈÒÓ© ²¯ÈÓÒ�°«
°}ÒÁ°}Ò® }º¯º�}Ò® äË��È}ÒÓÈ} m Ïºãº�©² ÓºÎÓÈ²�
º­ÓÈ¯�ÎËÓÓ©® m }�¯�ÈÓË ­ãÒÏ ²��º¯È b�äË®}º
v�ä°}º® º­ã� |¯ÓÈäËÓ�© mË¯²ÓË® �È°�Ò ¯�}º«�}Ò
Ò ÓÈ}ºÓË�ÓÒ} ÓºÎËÓ m©¹ºãÓËÓ© m mÒ�Ë ��ã�­ãËÓ�
Ó©² �¯Ë��ºã	ÓÒ}ºm� ÏÈ¹ºãÓËÓÓ©² ÏË¯Ó	
 Û äËã�
}ÒäÒ Ïºãº�©äÒ �È¯Ò}ÈäÒ� ¹¯Ò¹È«ÓÓ©äÒ } Ïºãº�º®
º°ÓºmË�

{ �ºãÒÓË ¯Ë}Ò v�¹º® � °ËãÈ �Ë°�ÈÓºË  Ë¯}È°°}º®
º­ãÈ°�Ò ­©ãÒ ÓÈ®�ËÓ© �� ­¯ºÓÏºm©² �¯Ë�Ë°}Ò² mÈÏ
9,Ü,9 mm� �º Ó� ª� bm© °�ËÓº} m°Ë² mÈÏ }ºmÈÓ©Ë�
È ãÒ�©Ë ¯��}Ò� �º¯Ëã	ËÁ© Ò È¹¹ãÒ}È�ÒÒ ¹¯Ò°ºË�
�ÒÓËÓ© ¹È®}º® Ò }ãË¹}º®� ¹¯Ò�Ëä ÓË}º�º¯©Ë ÒÏ
�Ë�ÈãË® ¹ºÏºãº�ËÓ© �¯Ò°� �� È� ­� >��@�

{ ä�ÏË«² �}¯ÈÒÓ© ²¯ÈÓ«�°« °º�ÓÒ ¹¯Ë�äË�ºm
­©�È� 
mËãÒ¯Ó©² ÒÏ�ËãÒ® Ò º­¯ÈÏ�ºm º¯�ÎÒ«� �}�
¯È�ËÓÓ©Ë m �¯ËmÓË�¯Ë�Ë°}ºä Ò °}ÒÁ°}ºä °�ÒãË
° ¹ºäº�	
 ¹È®}Ò� È �È}ÎË �Ë}º¯Ò¯ºmÈÓÓ©Ë äËã	�

�È®�Ë® ÏË¯Ó	
� |°º­º º�ãÒ�ÈË�°« Ïºãº�È« ¹Ë}�º�
¯Èã	 Û ÓÈ�¯��ÓºË �}¯È�ËÓÒË� ÓÈ®�ËÓÓºË m ���� ��
m °}ÒÁ°}ºä }�¯�ÈÓË m­ãÒÏÒ |¯�ÎºÓÒ}Ò�ÏË iÓË¹�
¯º¹Ë�¯ºm°}º® º­ãÈ°�Ò �¯Ò°� �� m� ��� w�º �ÓÒ}Èã	ÓºË
ÒÏ�ËãÒË °º°�ºÒ� ÒÏ �¯Ë² «¯�°ºm� äËÎ�� ÈÎ�¯Ó©äÒ
mË¯²ÓÒä Ò ÓÒÎÓÒä «¯�°ÈäÒ ¹¯Ò¹È«Ó© ãÒ�©Ë ÁÒ�
��¯}Ò ã
�Ë®� ¯ËÈã	Ó©² Ò äÒÁÒ�Ë°}Ò² ÎÒmº�Ó©²
>��� ��@�

�º mÓË�ÓËä� mÒ�� ¹È«Ó©Ë °ºË�ÒÓËÓÒ« ÓË º��
ãÒ�È
�°« º� �Ëã	ÓºãÒ�©² �Ë�ÈãË® ÒÏ Ïºãº�È ÒãÒ
Ë�º °¹ãÈmºm� |°º­ËÓÓº °ãºÎÓÈ �Ë²ÓÒ}È ¹È®}Ò ÏË¯�
ÓÒ� sÈ ¹ºmË¯²Óº°�Ò� ¹ãº�È�	 }º�º¯º® ÓÈ ÓË}º�
�º¯©² ÒÏ�ËãÒ«² �º°�Ò�ÈË� ÓË°}ºã	}Ò² }mÈ�¯È�Ó©²
°ÈÓ�ÒäË�¯ºm� ¯ÈÏäË�ÈãÒ°	 ¹¯Ò¹È«ÓÓ©Ë �È¯Ò}Ò �Ò�
ÈäË�¯ºä ���…� ää �¯Ò°� �� ��� �¯Ò ª�ºä ¯ÈÏÓÒ�È
�Ëä¹Ë¯È��¯ ¹ãÈmãËÓÒ« Ïºãº�È Ò ¹¯Ò¹ºËm �°¹ãÈm©
Ïºãº�ºÜäË�	 Ò Ïºãº�ºÜ°Ë¯Ë­¯º� ÓËÏÓÈ�Ò�Ëã	ÓÈ
�¯Ò°� �� ��� ¹ºª�ºä� 
mËãÒ¯Èä ¹¯Ò²º�Òãº°	 �º�Óº
m©�Ë¯ÎÒmÈ�	 ¯ËÎÒä ÓÈ�¯ËmÈ m ¹¯Ë�ËãÈ² º�Óº�º�
�m�² �Ë°«�}ºm �¯È��°ºm� �º�º­ÓÈ« �Ë²ÓÒ}È ¹È®}Ò

cÒ°� �� iË�ÈãÒ º­¯ÈÏ�ºm ¹È«Ó©² °ºË�ÒÓËÓÒ® ÒÏ ­¯ºÓÏ© Ò Ïºãº�È�
È Û ­¯ºÓÏºmÈ« Ïºãº�ËÓÈ« ª�¯�°°}È« °Ò��ãÈ �,9 m� �º Ó� ª���
¯È°}º¹}Ò m °� �Ë°�ÈÓºË  Ë¯}È°°}º® º­ã�� ­Û �Ë�ÈãÒ }¯Ë¹ãËÓÒ«
��ÎË} °Ò��ã©� m� � Û �Ë�ÈãÒ Ïºãº�º® ¹Ë}�º¯ÈãÒ ÒÏ ä�Î°}º�º
¹º�¯Ë­ËÓÒ« �,9 �º Ó� ª��� }�¯�ÈÓ �ºã°�È« äº�ÒãÈ ­ãÒÏ �º¯º�È
|¯�ÎºÓÒ}Ò�ÏË iÓË¹¯º¹Ë�¯ºm°}º® º­ã�� � Û Ïºãº�º® ­¯È°ãË� °
�mË�Ó©äÒ }ÈäËÓÓ©äÒ m°�Èm}ÈäÒ �, m� �º Ó� ª��� }�¯�ÈÓ vº}ºãºmÈ
äº�ÒãÈ sÒ}ºãÈËm°}º® º­ã�

������� ��



Ïºãº�È º¹Ò°ÈÓÈ m ���² ��� Ó� ª� m �¯��È² ¯Òä°}º�º
��ËÓº�º� ¹Ò°È�Ëã« Ò �º°��È¯°�mËÓÓº�º �Ë«�Ëã« �È«
�ãÒÓÒ« v�È¯�Ë�º ½j°�º¯Ò« ¹¯Ò¯º�©� ��� }ÓÒ���
}º�º¯©® º�äË�ÈË� ­ºã	�ÒË �¯��Óº°�Ò ¹¯Ò °ºË�Ò�
ÓËÓÒÒ �Ë�ÈãË® �}¯È�ËÓÒ® Ò �¯��Ò² °ãºÎÓ©² ÒÏ�
�ËãÒ® >��@�

|°ÓºmÓ©ä °¹º°º­ºä ¹ºã��ËÓÒ« äºÓºãÒ�Ó©² °ºË�
�ÒÓËÓÒ® ÒÏ�ËãÒ® ÒÏ ÎËãËÏÈ «mã«ãÈ°	 }�ÏÓË�ÓÈ«
°mÈ¯}È Ò °mÈ¯}È ÏÈãÒm}º® >��@� �¯Ò ¹È®}Ë ¹¯Ò�
äËÓ«ãÒ ¹¯Ò¹ºÒ ÒÏ ­¯ºÓÏ© Ò ãÈ��ÓÒ� ¹º°}ºã	}�

¯ÈÏÓÒ�È �Ëä¹Ë¯È��¯ �º°�È�º�Óº ­ºã	�È«� �º °º­�
ã
�È�	 ¯ËÎÒä ÓÈ�¯ËmÈ ­©ãº äËÓËË °ãºÎÓº� �Ëä
¹¯Ò ¹È®}Ë Ïºãº�È� °Ë¯Ë­¯È Ò ­¯ºÓÏ©�

|�ÓÒä ÒÏ �¯ËmÓË®�Ò² º�È�ºm äË�Èãã�¯�ÒÒ ÎË�
ãËÏÈ °�Ò�ÈË�°« ~È}Èm}ÈÏ	Ë� k¯²Ëºãº�Ò º�Óº°«� ¹º�
«mãËÓÒË ÎËãËÏÓ©² ÒÏ�ËãÒ® ÓÈ �Ë¯¯Ò�º¯ÒÒ °ºm¯Ë�
äËÓÓ©² iÈ�Ë°�ÈÓÈ� kÏË¯­È®�ÎÈÓÈ� k¯äËÓÒÒ Ò
�¯�ÏÒÒ }º ,,Ü, �©°«�ËãË�Ò
 �º Ó� ª� { ª�º� ¹Ë¯Òº�
äË°�Ó©Ë °¹Ë�ÒÈãÒ°�© °�ËãÈãÒ �È� m ¯ÈÏmÒ�ÒÒ äË�
�Èããº�º­©mÈ
�Ò² Ò äË�Èããºº­¯È­È�©mÈ
�Ò² �Ë²�
Óºãº�Ò®� ~�Ë°	 ÏÓÈ�Ò�Ëã	Óº �°}º¯Òã°« ¹¯º�Ë°° ÏÈ�
äËÓ© ­¯ºÓÏºmº�º º¯�ÎÒ« Ò º¯��Ò® �¯��È� ÓÈ�Èm�
�Ò®°« Ë�Ë m 9,, m� �º Ó� ª� >��@�

sÈ²º�}Ò ÒÏ }�¯�ÈÓºm �ÎÓº�º �¯Ò�ÓË¹¯ºm	«
°mÒ�Ë�Ëã	°�m�
� º m©°º}º® �Ë²ÓÒ}Ë º­¯È­º�}Ò ÎË�
ãËÏÈ Ò ­¯ºÓÏ© }ÒääË¯Ò®°}ÒäÒ ¹ãËäËÓÈäÒ 9,,,Ü9,,
mm� �º Ó� ª� jÓ�Ë¯Ë°Ó©� ÓÈ¹¯ÒäË¯� }ÒÓÎÈã©� °º°�
�º«�ÒË ÒÏ °�Èã	Óº�º }ãÒÓ}È Ò ­¯ºÓÏºmº® ¯�}º«�}Ò
>��@�

�Ë²ÓÒ}º® ÒÏ�º�ºmãËÓÒ« ÒÏ�ËãÒ® ÒÏ ÎËãËÏÈ Ò
­¯ºÓÏ© º�ãÒ�Óº mãÈ�ËãÒ äÈ°�Ë¯È zÒËmÈ Ò sºm�º¯º�È�
�¯Ò ¯È°}º¹}È² m °ãº«² ;Ü;,9 mm� ÓÈ®�ËÓ© °º�ÓÒ
¹¯Ë�äË�ºm ­©�È�
mËãÒ¯Ó©Ë �}¯È�ËÓÒ«� º¯�ÎÒË >��@�
jÏ �mË�Ó©² äË�Èããºm ÒÏ�º�ºmã«ãÒ ¹Ë¯°�ÓÒ� ­�­ËÓ�
�Ò}Ò� ­¯È°ãË�©� }¯Ë°�Ò}Ò� �Ë�ÈãÒ ÁÒ­�ã© Ò ¯ËäÓË®�
�¯Ò äÒ}¯º°�¯�}��¯Ó©² ÈÓÈãÒÏÈ² ª�Ò² �Ë�ÈãË® º­�
ÓÈ¯�ÎËÓº Ò°¹ºã	ÏºmÈÓÒË ¹È®}Ò �¯Ò°� ��� �È}� m }È�
�Èãº�Ë ÓÈ²º�º} ÓÈ äË°�Ë �º¯º�Ò�È ÓÈ 
ÎÓº® º}¯ÈÒÓË
sºm�º¯º�°}º® ÏËäãÒ ¹º� ¢ ��� ÏÈ¯Ë�Ò°�¯Ò¯ºmÈÓ©�
½r�­ËÓ�Ò}Ò ­¯ºÓÏºm©Ë ÒÏ �m�² °¹È«ÓÓ©² ¹ºã��È¯Ò®
° ãÒÓË®Óº® ¹¯º¯ËÏ	
 Ò ¹º¹Ë¯Ë�Ó©ä ãÒÓË®Ó©ä�mºä�
}º�º¯©® m©°��¹ÈË� ¹¯ÒäË¯Óº ¹º°Ë¯Ë�ÒÓË Ò² m©°º�©�
j°¹ºã	ÏºmÈãÒ°	 }È} ¹¯ÒmË°}Ò� �Ë�ÈãÒ }º°�
äÈ Ò
�ÈÎË }È} ¹��ºmÒ�©� >��@�

sË°}ºã	}º º�ãÒ�ÓÈ« �Ë²Óºãº�Ò« ¹¯ÒäËÓ«ãÈ°	 ¹¯Ò
¹È®}Ë ºãºm«ÓÓ©² ÒÏ�ËãÒ®� sÈ ¹¯º�«ÎËÓÒÒ äÓº�Ò²
mË}ºm ºãºmº «mã«ãº°	 º�ÓÒä ÒÏ º°ÓºmÓ©² äÈ�Ë¯ÒÈãºm
�ã« ÒÏ�º�ºmãËÓÒ« ãÒ�©² ¹��ºmÒ�� ¹º°��©� °}�ã	¹��¯�

cÒ°� �� iÒÈ�¯ÈääÈ °º°�º«ÓÒ« °¹ãÈmÈ Ïºãº�ºÜäË�	

cÒ°� �� ~ÈmÒ°Òäº°�	 �Ëä¹Ë¯È��¯© ¹ãÈmãËÓÒ« °¹ãÈmÈ Ïºãº�ºÜ°Ë�
¯Ë­¯º º� °ºº�Óº�ËÓÒ« }ºä¹ºÓËÓ�ºm

cÒ°� �� lÒ}¯º°�¯�}��¯È 
mËãÒ¯Ó©² ¹È«Ó©² ÒÏ�ËãÒ® >�@� ÈÛ ����� ­Û
���

cÒ°� �� �¯Ëã}È �"� m Áº¯äË }ÓÒ�Ò ° �¯ÈmÒ¯ºmÈÓÓ©ä
�Ë}º¯ºä� lÈ°�Ë¯ c��ºã	Á lÈ®°� vãÈm}ºm� � �Ë�m�
;9,, m� >��@
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�Ë�ÈãË® ¹¯Ò­º¯ºm Ò Ò�¯��Ë}� �º°}ºã	}� �Ò°�ºË
ºãºmº ¹ãº²º ÏÈ¹ºãÓ«Ë� Áº¯ä�� �º �ã« �ã���ËÓÒ«
ÎÒ�}º�Ë}��Ë°�Ò } ÓËä� �º­Èmã«
� °mÒÓË� ��ã«
¹º°��© ÓË ­ºãËË ����� �� Ò º�ãÒm}� mË��� m �º¯«�ÒË
ãÈ��ÓÓ©Ë� ¹Ë°º�Ó©Ë Ò �¯��ÒË Áº¯ä©�

�º¯ÈÎÈ
� °ãºÎÓº°�	
 Áº¯ä© °}�ã	¹��¯©�
¹¯Ë�äË�© ­©�È� ¹º°��È� ²¯ÈÓ«�ÒË°« m w¯äÒ�ÈÎË
Ò �¯��Ò² ä�ÏË«² äÒ¯È� lÓº�ÒË ÒÏ ÓÒ² ÒÏ�º�ºmãËÓ©
ÒÏ ÓË°}ºã	}Ò² °¹È«ÓÓ©² �È°�Ë® �¯Ò°� �Ü�� >��@�
{ }ºÓ�Ë ;,; m� ¹¯ÒäËÓ«ãÈ°	 °ãË��
�È« �Ë²Óºãº�Ò«
¹È®}Ò ºãºm«ÓÓ©² ÒÏ�ËãÒ®� ½°¹È®}� ¹¯ºÒÏmº�«� ÓË
­ºãËË ãË�}º¹ãÈm}Òä ¹¯Ò¹ºËä� È �Ëä ÎË °Èä©ä °¹ãÈ�
mºä� ÒÏ }º�º¯º�º ÒÏ�º�ºmãËÓÈ °ÈäÈ mË�	� ¹º�ºä�
��º ÒÓÈ�Ë �ºm °}º¯º ¹º�ËäÓËË� Ò °�ÈÓË� mÒ�ËÓ�
iã« °¹È®}Ò ¹ºã	Ï�
�°« º­©}ÓºmËÓÓ©ä äË�Ó©ä ¹È�
«ã	ÓÒ}ºä Ò °Èãºä mäË°�º ¹È«ã	Óº® mº�©� Óº ¹¯Ò
¯È­º�Ë °¹ÈÒmÈËä©Ë }¯È« �ºÎË ¹ãÈm«�°«� ¹ºª�ºä��
°º°�ÈmÒm �È°�Ò� ºãºm«Ó�Ò} È}}�¯È�Óº ¹º�}ãÈ�©�
mÈã ¹º� °¹ÈÒmÈËäºË äË°�º �ºã°�©® mº®ãº}� m©�
�Ë¯ÎÒmÈ
�Ò® �Ëä¹Ë¯È��¯� ¹ãÈmãËÓÒ« ºãºmÈ� ��º­©
¯È°¹ãÈmãËÓÓ©® äË�Èãã ÓË m©�Ë}� È ÏÈ�mË¯�Ëã m
¹¯ËÎÓË® Áº¯äË� >��@�

p°ãÒ º°º­ËÓÓº°�Ò �Ë²Óºãº�ÒÒ ÓÈ�¯ËmÈ ¹¯Ò ¹Ë¯�
m©² °¹º°º­È² ¹È®}Ò äºÎÓº �°�ÈÓºmÒ�	 ÓÈ º°ÓºmË
äË�Èããº�¯ÈÁÒ�Ë°}Ò² Ò°°ãË�ºmÈÓÒ® È¯²Ëºãº�Ò�Ë°�
}Ò² º­¯ÈÏ�ºm Ò º�ËÓÒ�	 ° ¹ºÏÒ�Ò® °ºm¯ËäËÓÓº�º
äË�ÈããºmË�ËÓÒ«� �º º �Ë²ÓÒ}Ë ��ÈãËÓÒ« º}°Ò�Ó©²
¹ãËÓº}� �º�ÓËË� ¹¯ÒäËÓËÓÒÒ Áã
°ºm� äºÎÓº °��Ò�	
�ºã	}º ¹º ¯Ë�}Òä °º²¯ÈÓÒm�Òä°« º¹Ò°ÈÓÒ«ä >��@�

|�ÓÒä ÒÏ °Èä©² ¹ºãÓ©² °¯Ë�ÓËmË}ºm©² �¯È}�
�È�ºm º �Ë²Óºãº�Ò«² äË�Èããºm «mã«Ë�°« °º�ÒÓËÓÒË
äºÓÈ²È vm«�º��ÈããËÓ°}º�º äºÓÈ°�©¯« nËºÁÒãÈ
½'LYHUVDUXP DUWLXP VFKHGXWD� �¹¯Ë�¹ºãºÎÒ�Ëã	ÓÈ«
�È�È ÓÈ¹Ò°ÈÓÒ« ,;Ü;, mm��� vº²¯ÈÓÒm�Ò®°« m ­Ò­�
ãÒº�Ë}Ë zËä­¯Ò�Î°}º�º �ÓÒmË¯°Ò�Ë�È ¯�}º¹Ò°Ó©®
ª}ÏËä¹ã«¯ º�Óº°Ò�°« } ;,,, m�� ºÓ ¹Ë¯ËÒÏ�ÈÓ m

�È¯ÒÎË m ���� �� ¹º� ÓÈÏmÈÓÒËä ½7KH′RSKLOH SUËAWUH
HW PHLQH� (VVDLVXU GLYHUV DUW��  È°�	 �¯È}�È�È ¹º°�

m«�ËÓÈ ãÒ�	
 Ò ¹È®}Ë äË�Èããºm� �¯Ë¹º�º­Ó©®
nËºÁÒã ¯Ë}ºäËÓ��Ë� �º�ºmÒ�	 Áã
° m mÒ�Ë ¹È°�©
�¹º²ºÎË® ÓÈ ä©ãº� ÒÏ �Ëãº}È Ò °mËÎË�º °ÈãÈ
²º¯º�Ë�º ¹º¯º°ËÓ}È� m }º�º¯�
 �º­ÈmÒ�	 °ºã	 Ò
äË�ÈããÒ�Ë°}�
 äË�	� �¯ºmË¯}È ÓÈ °ºm¯ËäËÓÓºä
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ÓÒ«� �È}� °Ë�º�Ó« °�ºÒäº°�	 }ºä¹ãË}�È º­º¯��º�

mÈÓÒ« �ã« ¹¯ºmË�ËÓÒ« mÒ�Ëº}ºÓÁË¯ËÓ�Ò® °º°�Èm�

ã«Ë� ¹¯ÒäË¯Óº ��� �ºã� vbk ÏÈ }ÈäË¯�� È °¹Ë�

�ÒÈã	ÓºË ¹¯º�¯ÈääÓºË º­Ë°¹Ë�ËÓÒË äºÎÓº ¹ºã��

�Ò�	 m °Ë�Ò jÓ�Ë¯ÓË� m mÒ�Ë ­ºÓ�°È >�@�

p°�	 Ò �¯��ÒË Óºm©Ë �Ë²Óºãº�ÒÒ m ¹Ë¯Ë�È�Ë

ÒÏº­¯ÈÎËÓÒ«� }º�º¯©Ë È}�ÒmÓº Ò°¹ºã	Ï�
�°« �ã«

�Ò°�ÈÓ�ÒºÓÓº�º º­��ËÓÒ«� sÈ¹¯ÒäË¯� �ÒÁ¯ºmºË �Ë�

ãËmÒ�ËÓÒË Û °�ÈÓ�È¯� $7&6 >�@� �ÎË °Ë¯�ÒÁÒ�

�Ò¯ºmÈÓÓ©® käË¯Ò}ÈÓ°}º® ÁË�Ë¯Èã	Óº® }ºäÒ°°Ò�

Ë® ¹º �ËãË}ºää�ÓÒ}È�Ò«ä� { }ºÓ�Ë ���� �� m vÒª�ãË

�vbk� ÓÈ�ÈãÈ°	 �¯ÈÓ°ã«�Ò« ª}°¹Ë¯ÒäËÓ�Èã	Ó©²

¹Ë¯Ë�È� m ª�ºä Áº¯äÈ�Ë�

|�ÓÈ}º ÓÈ°�º«�Ò® ¹¯º¯©m m �Ò°�ÈÓ�ÒºÓÓºä

º­��ËÓÒÒ äºÎË� º­Ë°¹Ë�Ò�	 ÓºmÈ« }Ò­Ë¯}ºää�ÓÒ�

}È�ÒmÓÈ« ZHE79��Ë²Óºãº�Ò« �¯Ò°� ��� ¹ºÏmºã«
�È«

° ¹ºäº�	
 �Ë}º�Ë¯È ¹¯ÒÓÒäÈ�	 ÓÈ mÈ� �ºäÈ�ÓÒ®

�ËãËmÒÏº¯ ��Ë­Ó©Ë ¹¯º�¯Èää© �Ë¯ËÏ jÓ�Ë¯ÓË� >�@�

�¯ÒäËÓËÓÒË �È}º�º äË�º�È º­��ËÓÒ« «mã«Ë�°« ÓÈ�

Ò­ºãËË È}��Èã	Ó©ä Ò ¹¯º�¯Ë°°ÒmÓ©ä� º°º­ËÓÓº ¹¯Ò

ÒÏ��ËÓÒÒ ÒÓÎËÓË¯Ó©² °¹Ë�ÒÈã	Óº°�Ë® m º­ãÈ°�Ò

°mÈ¯}Ò� ÓÈ¹ãÈm}Ò� �¯Ò­º�Ë²Óºãº�Ò® ÓÈÓË°ËÓÒ« °¹Ë�

�ÒÈã	Ó©² ¹º}¯©�Ò®� °ºÏ�ÈÓÒÒ ­ÒäË�ÈããÒ�Ë°}Ò² }ºÓ�

°�¯�}�Ò®� ¹º°}ºã	}� ¹ºÏmºã«Ë� ÓÈ�ã«�Óº º�ËÓÒmÈ�	

¹¯º�Ë°°©� ¹¯º�Ë}È
�ÒË ¹¯Ò mºÏ�Ë®°�mÒÒ Ò°�º�ÓÒ}È

�Ë¹ãºmº�º ÒÏã��ËÓÒ« ÒãÒ }ºÓ�È}�È È­¯ÈÏÒmÓ©² �È°�

�Ò� ° ¹ºmË¯²Óº°�Ó©ä °ãºËä�

zÒ­Ë¯}ºää�ÓÒ}È�ÒmÓÈ« °Ë�ËmÈ« �Ë²Óºãº�Ò« º°�

ÓºmÈÓÈ ÓÈ Ò°¹ºã	ÏºmÈÓÒÒ °Ë�Ò jÓ�Ë¯ÓË� �ã« º¯�

�ÈÓÒÏÈ�ÒÒ ��Ë­Óº�º ¹¯º�Ë°°È ÓÈ º°ÓºmË mÒ¯��Èã	�

Óº�º ZHE äË�º�Ò�Ë°}º�º º­Ë°¹Ë�ËÓÒ« Ò ÒÓ�Ë¯È}�

�ÒmÓº�º }ºÓ�ÒÓ��äÈ äËÎ�� ¹¯Ë¹º�ÈmÈ�ËãËä Ò °���

�ËÓ�ºä �¯Ò°� ���

vË�Ëmº® ZHE�äË�º� �Ò°�ÈÓ�ÒºÓÓº�º º­¯ÈÏºmÈÓÒ«

È}�ÒmÓº °�Òä�ãÒ¯�Ë� ¯ÈÏmÒ�ÒË °Ò°�Ëä ÒÓÁº¯äÈ�

�ÒºÓÓº�º º­Ë°¹Ë�ËÓÒ« ��Ë­Óº�º ¹¯º�Ë°°È Û °Ë�

�Ëm©² ªãË}�¯ºÓÓ©² ­Ò­ãÒº�Ë}� ZHE�}�¯°ºm >�@ Ò

�¯��Ò² ÒÓÁº¯äÈ�ÒºÓÓ©² ¯Ë°�¯°ºm� w�º °m«ÏÈÓº

° �Ëä� ��º °Ë�º�Ó« ZHE�ÒÓÁº¯äÈ�Ò« «mã«Ë�°« �ãÈm�

Ó©ä mº¹¯º°ºä m °ÁË¯Ë °mÈ¯}Ò� ÒÏÓº°º°�º®}º°�Ò

Ò °äËÎÓ©² ÓÈ¹¯ÈmãËÓÒ®�

kÓÈãÒÏ °Ë�Ëm©² ¯Ë°�¯°ºm m jÓ�Ë¯ÓË� ¹º}ÈÏÈã�

��º }ºãÒ�Ë°�mº °È®�ºm� ¹º°m«�ËÓÓ©² ¯Ë�ËÓÒ


¹¯º­ãËä �¯Ò­ºãº�ÒÒ� ÒÏÓÈ�ÒmÈÓÒ
 °�ÈãË® Ò °¹ãÈ�

mºm� °mÈ¯ÒmÈËäº°�Ò Ò äÈ�Ë¯ÒÈãºmË�ËÓÒ
� °º°�Èm�

ã«Ë� äËÓËË � � m°Ë® �Ò°ãËÓÓº°�Ò ZHE�¹¯Ë�ãºÎËÓÒ®�

�È}Òä º­¯ÈÏºä� ÓºmË®�ÒË äË�º�© º¯�ÈÓÒÏÈ�ÒÒ

��Ë­Óº�º ¹¯º�Ë°°È ¹º °¹Ë�ÒÈã	Óº°�«ä� °m«ÏÈÓÓ©ä

°º °mÈ¯º�Ó©ä ¹¯ºÒÏmº�°�mºä� �¯Ò­ºäÈ�Ë¯ÒÈãºmË�

�ËÓÒËä Ò �¯�� º�}¯©mÈ
��Ò¯º�È®�ÒË mºÏäºÎÓº°�Ò

�ã« ¹ºm©�ËÓÒ« �¯ºmÓ« ��Ë­Óº�äË�º�Ò�Ë°}º�º º°�

ÓÈ�ËÓÒ« m�ÏÈ� ¯È°�Ò¯ËÓÒ« ãÈ­º¯È�º¯Óº® Ò ¹¯º�

ÒÏmº�°�mËÓÓº® ­ÈÏ© ��Ë­Óº�º ¹¯º�Ë°°È� ¹¯ÒmãË�Ë�

ÓÒ« Óºm©² �¯�¹¹ ÓÈ°ËãËÓÒ« �ã« ¹ºã��ËÓÒ« m©°�Ë�º

�Ë²ÓÒ�Ë°}º�º º­¯ÈÏºmÈÓÒ« �­È}ÈãÈm¯� °¹Ë�ÒÈãÒ°��

äÈ�Ò°�¯�� ¯ÈÏmÒ�Ò« �¯È�Ò�ÒºÓÓ©² Ò °ºÏ�ÈÓÒ« Óº�

m©² Áº¯ä ¹ºã��ËÓÒ« ÒÓÎËÓË¯Óº�º º­¯ÈÏºmÈÓÒ«�

|�ÓÈ}º °ãË��Ë� ��Ò�©mÈ�	� ��º ¯ÈÏ¯È­º�}È Ò

mÓË�¯ËÓÒË ¹¯Ë�ãºÎËÓÓ©² �Ë²Óºãº�Ò® mºÏäºÎÓÈ

ãÒ�	 ¹¯Ò ÏÓÈ�Ò�Ëã	Ó©² äÈ�Ë¯ÒÈã	Ó©² Ò ÒÓ�Ëã�

ãË}��Èã	Ó©² ÏÈ�¯È�È²� { °m«ÏÒ ° �º°�È�º�Ó©ä º­Ë°�

cÒ°� �� �¯ÒÓ�Ò¹ º¯�ÈÓÒÏÈ�ÒÒ °Ë�Ëmº® �Ë²Óºãº�ÒÒ º­��ËÓÒ«

cÒ°� �� iÒÓÈäÒ}È �Ò°ãËÓÓº°�Ò ¹Ë¯°ºÓÈã	Ó©² }ºä¹	
�Ë¯ºm 1 m
~s��

������� ��



¹Ë�ËÓÒËä }ºä¹	
�Ë¯ÈäÒ �¯Ò°� �� Ò �Ò°¹ãË®Ó©äÒ

äË°�ÈäÒ �¯Ò°� �� °���ËÓ�ºm ~s��� mÓË�¯ËÓÒË �È}Ò²

�Ë²Óºãº�Ò® m ��Ë­Ó©® ¹¯º�Ë°° ¯ËÈã	Óº �ÎË m ­ãÒ�

ÎÈ®�ËË m¯Ëä«�

km�º¯ÈäÒ ¹¯ºmË�ËÓ© °�È�Ò°�Ò�Ë°}ÒË Ò°°ãË�º�

mÈÓÒ« �Ò°ãËÓÓº°�Ò }ºä¹	
�Ë¯ºm m ~s�� ° Ò°�

¹ºã	ÏºmÈÓÒËä ¹¯º�¯Èää© äÈ�ËäÈ�Ò�Ë°}º�º ÈÓÈãÒ�

ÏÈ� �¯º�ÓºÏ ¹º}ÈÏ©mÈË�� ��º ¹¯Ò °º²¯ÈÓËÓÒÒ �º°�

�Ò�Ó��©² �Ëä¹ºm ¯º°�È }ºãÒ�Ë°�mÈ ��Ë­Ó©² äË°��

º°ÓÈ�ËÓÓ©² }ºä¹	
�Ë¯Óº® �Ë²ÓÒ}º®� ¹È¯} }ºä¹	�


�Ë¯ºm } ���� �� °º°�ÈmÒ� º}ºãº ���� Ë�� w�º

�ºmº¯Ò� º �ºä� ��º ¹¯È}�Ò�Ë°}Ò }ÈÎ�©® °���ËÓ�

­��Ë� ÒäË�	 mºÏäºÎÓº°�	 Ò°¹ºã	ÏºmÈ�	 �Ë²Óºãº�ÒÒ

Ò äË�º�Ò}Ò �Ò°�ÈÓ�ÒºÓÓº�º º­��ËÓÒ« m ��Ë­Óºä

¹¯º�Ë°°Ë�

sÈ }ÈÁË�¯Ë º­º¯��ºmÈÓÒ« Ò �Ë²Óºãº�ÒÒ °mÈ�

¯º�Óº�º ¹¯ºÒÏmº�°�mÈ ~s�� ° ��Ë�ºä äÒ¯ºm©²

�ËÓ�ËÓ�Ò® º¯�ÈÓÒÏÈ�ÒÒ º­��ËÓÒ« >�Ü�@ mË���°« ¯È�

­º�© ¹º °ºÏ�ÈÓÒ
 ¹¯ÒÓ�Ò¹ºm Ò äË�º�Ò�Ë°}Ò² ¹º��

²º�ºm º�}¯©�º�º �Ò°�ÈÓ�ÒºÓÓº�º º­��ËÓÒ«� ��º

¹ºÏmºãÒ� ° �Ë�ËÓÒËä m¯ËäËÓÒ ¯È°�Ò¯Ò�	 �¯ºmËÓ	

Ò �ã���Ò�	 }È�Ë°�mº ¹º��º�ºm}Ò }È�¯ºm m º­ãÈ°�Ò

°mÈ¯}Ò Ò ÒÏÓº°º°�º®}Ò² �Ë²Óºãº�Ò®�

{ÓË�¯ËÓÒË Óºm©² }Ò­Ë¯}ºää�ÓÒ}È�ÒmÓ©² �Ë²�

Óºãº�Ò®� ¹º ÓÈ�Ëä� äÓËÓÒ
� ÓËº­²º�Òäº º°��Ë°�

�mÒ�	 m �mÈ ª�È¹È�

�Ë¯m©® ª�È¹ m}ã
�ÈË� Áº¯äÒ¯ºmÈÓÒË Ò ¯ËÈ�

ãÒÏÈ�Ò
 ��Ë­Ó©² }�¯°ºm ���Ë­Ó©² ¹È}Ë�ºm�� m

}º�º¯©Ë m²º�«� ��Ë­ÓÒ}Ò� ¹º°º­Ò«� ÒÓ�Ë¯È}�ÒmÓ©®

}�¯° ÓÈ ãÈÏË¯Ó©² �Ò°}È²� �ËäÈ�Ò�Ë°}È« ãÒ�Ë¯È��¯È

ÒÏ }�¯°È� ¯ÈÏ¯È­º�}� äË�º�Ò�Ë°}º�º Ò ¹¯º�¯Èä�

äÓº�º º­Ë°¹Ë�ËÓÒ« ¹¯ÒËäÈ ª}ÏÈäËÓºm Ò �Ë°�Ò¯��


�Ò² ¹¯º�¯Èää� ¹º��º�ºm}� ¹¯Ë¹º�ÈmÈ�ËãË® �ã«

º¯�ÈÓÒÏÈ�ÒÒ ��Ë­Óº�º ¹¯º�Ë°°È�

sÈ m�º¯ºä ª�È¹Ë ¹¯ÒäËÓ«
�°« RQ�OLQH jÓ�Ë¯�

ÓË���Ë²Óºãº�ÒÒ� ä�ã	�ÒäË�Ò®Ó©Ë ¹¯º�¯Èää© �ã«

¹º��º�ºm}Ò °¹Ë�ÒÈãÒ°�ºm m °ÁË¯Ë °mÈ¯}Ò Ò ÒÏÓº�

°º°�º®}º°�Ò�

vºÏ�ÈÓÒË �Ò°�ÈÓ�ÒºÓÓº�º }�¯°È °m«ÏÈÓº ° m©�

¹ºãÓËÓÒËä °ãºÎÓº®� ¹¯º�ºãÎÒ�Ëã	Óº® äË�º�Ò�Ë°�

}º® Ò º¯�ÈÓÒÏÈ�ÒºÓÓº® ¯È­º�©� sÈ äÒ¯ºmºä ¯©Ó}Ë

°�ºÒäº°�	 ¯ÈÏ¯È­º�}Ò º�Óº�º �È}º�º }�¯°È °º°�Èm�

ã«Ë� ­ºãËË � �©°� �ºã� vbk� {ÓË�¯ËÓÒË �Ò°�ÈÓ�

�ÒºÓÓº�º º­��ËÓÒ« ¹¯Ë��°äÈ�¯ÒmÈË� Ò°¹ºã	ÏºmÈÓÒË

°ºº�mË�°�m�
�Ë�º È¹¹È¯È�Óº�º º­Ë°¹Ë�ËÓÒ«� �ËãË�

}ºää�ÓÒ}È�ÒºÓÓ©Ë °Ë�Ò �ºãÎÓ© ¹º��Ë¯ÎÒmÈ�	

�º°�È�º�Óº m©°º}�
 °}º¯º°�	 ¹Ë¯Ë�È�Ò �ÈÓÓ©²�

cÈ°�Ë�© ¹º}ÈÏ©mÈ
�� ��º °�ºÒäº°�	 ¹º��º�ºm}Ò

º�Óº�º °¹Ë�ÒÈãÒ°�È ¹¯Ò Ò°}ã
�ËÓÒÒ ÏÈ�¯È� ÓÈ ¹Ë¯Ë�

ËÏ� Ò ¹¯ºÎÒmÈÓÒË� È �È}ÎË °ÓÒÎËÓÒË º­�Ë® °�º�

Òäº°�Ò }�¯°ºm �äËÓ	�ÈË�°« ¹º��Ò m ¹«�	 ¯ÈÏ�

�È}Òä º­¯ÈÏºä� ¹¯ÒäËÓËÓÒË ¹¯Ë�ãÈ�ÈËä©² �Ë²�

Óºãº�Ò® m }ºä¹ãË}°Óº® °Ò°�ËäË ¹ºÏmºã«Ë� ÏÓÈ�Ò�

�Ëã	Óº ¹ºm©°Ò�	 }È�Ë°�mº Ò �¯ºmËÓ	 ÒÓÎËÓË¯Ó©²

}È�¯ºm� ÏÈÓ«�©² m °mÈ¯º�Óºä ¹¯ºÒÏmº�°�mË Ò °äËÎ�

Ó©² º­ãÈ°�«²� �º ÓÈ�Ëä� äÓËÓÒ
� ÓÈÒ­ºãËË ¯È�

�ÒºÓÈã	Ó©ä Ò ªÁÁË}�ÒmÓ©ä «mã«Ë�°« Ò°¹ºã	Ïº�

mÈÓÒË °Ò°�ËäÓº ÒÓ�Ë�¯Ò¯ºmÈÓÓ©² }Ë®°��Ë²Óºãº�Ò®�

�Ë²Óºãº�Ò® mÒ�Ëº}ºÓÁË¯ËÓ�Ò® Ò °Ë�Ëm©² m Ë�ÒÓºä

}Ò­Ë¯}ºää�ÓÒ}È�ÒmÓºä ¹¯º°�¯ÈÓ°�mË °º °¹Ë�ÒÈã	�

Óº ¹º��º�ºmãËÓÓ©ä Ò º­��ËÓÓ©ä ¹Ë¯°ºÓÈãºä �¯��

}ºmº�°�mº Ò °ã�Î­È �Ë}ÈÓÈ�È� �Ë²ÓÒ�Ë°}È« °ã�Î­È�

¹¯Ë¹º�ÈmÈ�ËãÒ��

lºÎÓº ÏÈ}ã
�Ò�	� ��º �Ò°�ÈÓ�ÒºÓÓÈ« Áº¯äÈ

º­��ËÓÒ« ÓË «mã«Ë�°« Èã	�Ë¯ÓÈ�ÒmÓº®� ºÓÈ �º¹ºã�

Ó«Ë� �¯È�Ò�ÒºÓÓ©Ë� |ÓÈ ��Ò�©mÈË� ÒÓ�ÒmÒ��Èã	�

Ó©® ²È¯È}�Ë¯ º­��ËÓÒ«� ¹º°}ºã	}� }ÈÎ�©® °���ËÓ�

¹ºã��ÈË� �ÒÁÁË¯ËÓ�Ò¯ºmÈÓÓ©Ë ÏÓÈÓÒ«� }º�º¯©Ë

m©­¯ÈÓ© Òä ° ��Ë�ºä äº�ÒmÈ�ÒÒ Ò °}º¯º°�Ò º­��

�ËÓÒ«� iÈÓÓÈ« Áº¯äÈ º­¯ÈÏºmÈÓÒ« ÒäËË� º°º­�


äº�ÒmÈ�ÒºÓÓ�
 º°Óºm�� ÓË m°Ë��È °m«ÏÈÓÓ�
 ° ¹¯Ò�

º­¯Ë�ËÓÒËä ÏÓÈÓÒ® �ã« �Èã	ÓË®�Ë® ¯ËÈãÒÏÈ�ÒÒ m

¹¯ºÁË°°ÒºÓÈã	Óº® }È¯	Ë¯Ë� È� ÓÈ¹¯ÒäË¯� �ã« ��ºm�

ãË�mº¯ËÓÒ« ãÒ�Ó©² ¹º�¯Ë­Óº°�Ë®� iÒ°�ÈÓ�ÒºÓÓÈ«

Áº¯äÈ º­��ËÓÒ« ÒäËË� m©°º}�
 �ÒÓÈäÒ}� º­Óºm�

ãËÓÒ« ÏÓÈÓÒ®�

�� �º¹ºm v� s�� kÓ�ºÓ
} i� k� |°ÓºmÓ©Ë È°¹Ë}�© °ºÏ�ÈÓÒ«
ÒÓÁº¯äÈ�ÒºÓÓº�º­¯ÈÏºmÈ�Ëã	Ó©² °Ò°�Ëä �Ë²Óºãº�ÒÒ °mÈ¯�
}Ò Ò ¯º�°�mËÓÓ©² ÓÈ¹¯ÈmãËÓÒ® ÓÈ º°ÓºmË }Ò­Ë¯}ºää�ÓÒ�
}È�ÒmÓº�º ¯Ë°�¯°È �� iº}ã� {°Ë¯º°� ÓÈ�����Ë²Ó� }ºÓÁ� Û
l�� lk�j�c��� Òä� z� w� ¡Òºã}ºm°}º�º� ����� Û
v� ���Ü����

�� +DUD 1�� .OLQJ 5� :3 ��������� 6WXGHQWV� GLVWUHVV ZLWK D
ZHE�EDVHG GLVWDQFH HGXFDWLRQ FRXUFH �� &6,:RUNLQJ
SDSHU� Û ����� Û �� 0DUFK�

�� zºÓ�Ë¹�Ò« ¯º°°Ò®°}º�º ¹º¯�ÈãÈ º�}¯©�º�º º­¯ÈÏºmÈÓÒ«
KWWS���ZZZ�RSHQQHW�UX�
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�ÈããÒÏÈ�ÒÒ ¹ºm©�ËÓÒË °}º¯º°�Ò º²ãÈÎ�ËÓÒ« °¹º°º­°�m�Ë� º­�
¯ÈÏºmÈÓÒ
 äËÓËË ¹ãÈ°�Ò�Ó©² °�¯�}��¯�

{ ÏÓÈ�Ò�Ëã	Óº ­ºã	�Ë® °�Ë¹ËÓÒ �ÈÓÓ©® ªÁÁË}� ¹¯º«mã«�
Ë�°« m äË�ÈããË ÏºÓ© �Ë¯äÒ�Ë°}º�º mãÒ«ÓÒ« �~�{�� ¹¯º�«ÎËÓ�
Óº°�	 }º�º¯º® m �°ãºmÒ«² ª}°¹Ë¯ÒäËÓ�ºm °º°�Èmã«ãÈ º}ºãº � ää
�¯Ò°� ��� { äË�ÈããË �ÈÓÓº® º­ãÈ°�Ò ¹¯Ò °mÈ¯}Ë ¹º ��È�Óº®

�Ë²Óºãº�ÒÒ +9 ¹¯È}�Ò�Ë°}Ò m � ¯ÈÏÈ ­ºã	�Ë� �Ëä m äË�ÈããË
�mÈ� �°�ÈÓºmãËÓº� ��º ¹¯ÒäËÓËÓÒË wl{ ¹¯È}�Ò�Ë°}Ò ÓË mãÒ«Ë�
ÓÈ �Ò¯ÒÓ� ~�{� |�ÓÈ}º ¹¯Ò %  �� ä�ã ÏÈÁÒ}°Ò¯ºmÈÓº °ÓÒ�
ÎËÓÒË +9 ÓÈ �� �� iÈã	ÓË®�ËË ¹ºm©�ËÓÒË ÒÓ��}�ÒÒ �l�
ÓË ¹¯Òmº�Òãº } ÒÏäËÓËÓÒ
 +9� |�ÒÓÈ}ºm©® �¯ºmËÓ	 �mË¯�º°�Ò
m º­ãÈ°�«² ~�{� ¹¯Òä©}È
�Ò² }È} } ­º}ºm©ä ¹ºmË¯²Óº°�«ä�
�È} Ò } }º¯ÓËmº® �È°�Ò �mºm� äºÎË� °mÒ�Ë�Ëã	°�mºmÈ�	 º ÓËÏ�
ÓÈ�Ò�Ëã	Ó©² º�ãÒ�Ò«² °}º¯º°�Ë® º²ãÈÎ�ËÓÒ« �ÈÓÓ©² ��È°�}ºm�

|�ËÓ}� mãÒ«ÓÒ« wl{ ÓÈ ¹¯º�Ë°°© }¯Ò°�ÈããÒÏÈ�ÒÒ º°��
�Ë°�mã«ãÒ ¹��Ëä ÈÓÈãÒÏÈ äÒ}¯º°�¯�}��¯ �ãÒÁºm� ÒÏ�º�ºmãËÓ�
Ó©² ÒÏ Ò°°ãË��Ëä©² º­¯ÈÏ�ºm� �°�ÈÓºmãËÓº� ��º äÒ}¯º°�¯�}�
��¯È äË�ÈããÈ �mºm� m©¹ºãÓËÓÓ©² ¹º ��È�Óº® �Ë²Óºãº�ÒÒ� °º°�
�ºÒ� ¹¯ËÒä��Ë°�mËÓÓº ÒÏ ¹Ë¯ãÒ�È ° º�ËÓ	 �ºÓ}ÒäÒ ÁË¯¯Ò�Ó©äÒ
¹¯º°ãº®}ÈäÒ ¹º �¯ÈÓÒ�Èä }¯Ò°�Èããºm �¯Ò°� �� È�� { º­¯ÈÏ�È²�
¹ºã��ËÓÓ©² ° ¹¯ÒäËÓËÓÒËä wl{� ÏÈÁÒ}°Ò¯ºmÈÓº ÏÓÈ�Ò�Ëã	ÓºË
�äËÓ	�ËÓÒË ¯ÈÏäË¯ºm }¯Ò°�Èããºm� º°º­ËÓÓº ¹¯Ò %  �� ä�ã�

sÈ¯«�� ° �mËãÒ�ËÓÒËä �ºã�ÒÓ© ÁË¯¯Ò�Ó©² ¹¯º°ãºË} º­�
ÓÈ¯�ÎËÓ© ��È°�}Ò °�¯�}��¯Óº °mº­º�Óº�º ÁË¯¯Ò�È� ��º äºÎË�
­©�	 °ãË�°�mÒËä ¹ºm©�ËÓÒ« �ÒÁÁ�ÏÒºÓÓº® ¹º�mÒÎÓº°�Ò ���
ãË¯º�È ÒÏ�ÏÈ �äËÓ	�ËÓÒ« }ºãÒ�Ë°�mÈ ÓË°ºmË¯�ËÓ°�m }¯Ò°�Èã�
ãÒ�Ë°}º® ¯Ë�Ë�}Ò �¯Ò°� �� ­��

�È}Òä º­¯ÈÏºä� �ã« �º°�ÒÎËÓÒ« äÈ}°ÒäÈã	Óº�º �ã���ËÓÒ«
äË²ÈÓÒ�Ë°}Ò² °mº®°�m äË�ÈããÈ �mºm ¹¯Ò ¹º�mº�Óº® äº}¯º®
°mÈ¯}Ë ° wl{ ÒÓ��}�Ò« �l� �ºãÎÓÈ ­©�	 m �ÒÈ¹ÈÏºÓË %  
 ��…�� ä�ã�

rãÒÏ}ÒË �ËºäË�¯Ò�Ë°}ÒË ¹È¯ÈäË�¯© Ò ²ÒäÒ�Ë°}ÒË °º°�Èm©
äË�ÈããÈ °mÈ¯ÒmÈËä©² º­¯ÈÏ�ºm� Ò°¹ºã	Ï�Ëä©² ¹¯Ò ¹¯ºmË�ËÓÒÒ
�ÈÓÓ©² Ò°°ãË�ºmÈÓÒ® Ò ¹¯ÒmË�ËÓÓ©² m ¯È­º�Ë >�@� ¹ºÏmºã«
�
º°��Ë°�mÒ�	 °¯ÈmÓÒ�Ëã	Ó�
 º�ËÓ}� ¹ºã��ËÓÓ©² ¯ËÏ�ã	�È�ºm�

{ º­ºÒ² °ã��È«² ÏÈmÒ°Òäº°�Ò σm Ò σ� º¹Ò°©mÈ
�°« }¯Òm©äÒ
° ª}°�¯Ëä�äºä� ��º ¹ºÏmºã«Ë� º¹�ÒäÒÏÒ¯ºmÈ�	 ¯ËÎÒä wl{�
|�ÓÈ}º m °ã��ÈË äº}¯º® ¹º�mº�Óº® °mÈ¯}Ò äÈ}°ÒäÈã	Óº�º �ã���
�ËÓÒ« äË²ÈÓÒ�Ë°}Ò² °mº®°�m �º°�Ò�È
� ¹¯Ò äËÓ	�Ò² �ÓÈ �� ��
ÒÓ��}�Ò«² �l�� ��º º­�«°Ó«Ë�°« äËÓ	�Òä º­�Ëäºä ¯È°¹ãÈmÈ
°mÈ¯º�Óº® mÈÓÓ©�

�¯Ò °mÈ¯}Ë ÓÈ mºÏ��²Ë �ÈÎË ¹¯Ò äÈã©² ÏÓÈ�ËÓÒ«² ÒÓ��}�ÒÒ

ÏÈÁÒ}°Ò¯ºmÈÓº �mËãÒ�ËÓÒË σm Ò σ�� ��º ÓË º­ÓÈ¯�ÎËÓº ¹¯Ò
¹¯ºmË�ËÓÒÒ �ÈÓÓ©² Ò°°ãË�ºmÈÓÒ®� �}ÈÏÈÓÓºË º­°�º«�Ëã	°�mº
äºÎÓº º­�«°ÓÒ�	 }È} ¯ÈÏãÒ�Ò«äÒ m äË�º�Ò}È² äË²ÈÓÒ�Ë°}Ò²
Ò°¹©�ÈÓÒ®� �È} Ò ­ºã	�Ë® m«Ï}º°�	
 ¯È°¹ãÈmÈ ¹¯Ò ¹º�mº�Óº®
°mÈ¯}Ë� ��º °��Ë°�mËÓÓº �²���ÈË� �Ò�¯º�ÒÓÈäÒ}� mÈÓÓ© ¹¯Ò
äÈã©² ÏÓÈ�ËÓÒ«² ÒÓ��}�ÒÒ �l��

�È}Òä º­¯ÈÏºä� ¹¯ÒäËÓËÓÒË wl{ ¹¯Ò äº}¯º® ¹º�mº�Óº®
°mÈ¯}Ë ° º¹�ÒäÈã	Ó©äÒ ÏÓÈ�ËÓÒ«äÒ ÒÓ��}�ÒÒ ���…�� ä�ã�
�l� ¹ºÏmºã«Ë� ¹��Ëä �¹¯ÈmãËÓÒ« ¹¯º�Ë°°ÈäÒ }¯Ò°�ÈããÒÏÈ�ÒÒ
¹ºm©�È�	 ¹¯º�Óº°�	 �ÓÈ �� �� Ò ¹ãÈ°�Ò�Óº°�	 �­ºãËË �Ëä ÓÈ
�� �� äË�ÈããÈ °mÈ¯Ó©² �mºm� ��º °mÒ�Ë�Ëã	°�m�Ë� º­ �ã���
�ËÓÒÒ }È�Ë°�mÈ °mÈ¯Ó©² °ºË�ÒÓËÓÒ®�

�� lËã	ÓÒ} �� ��� vÈmÒ� j� l�� �ã�²ºmÈ p� {� |°º­ËÓÓº°�Ò
�Ë¯äÒ�Ë°}º�º �Ò}ãÈ °mÈ¯}Ò ÓÒÏ}º��ãË¯º�Ò°�º® °�ÈãÒ ¹º�
mº�º® �� km�ºäÈ�� °mÈ¯}È� Û ����� Û ¢ �� Û v� ��Ü���

�� vmÈ¯}È ° ªãË}�¯ºäÈ�ÓÒ�Ó©ä ¹Ë¯ËäË�ÒmÈÓÒËä � {� ��  Ë¯�
Ó©�� {� i� z�ÏÓË�ºm� k� s� r¯Ò°}äÈÓ� �� l� bËãËÓ}ºm� Û
zÒËm� �Ë²Ó�}È� ����� Û ��� °�

�� �È�ËÓ �� ��� lÈ¯�©Ó
} �� k� {ãÒ«ÓÒË ¹È¯ÈäË�¯ºm ¹¯º�
�ºã	Óº�º äÈ�ÓÒ�Óº�º ¹ºã« ÓÈ °�¯�}��¯� Ò äË²ÈÓÒ�Ë°}ÒË
°mº®°�mÈ °mÈ¯Ó©² °ºË�ÒÓËÓÒ® �ÈÏºÓËÁ�Ë¹¯ºmº�ºm �� km�º�
äÈ�� °mÈ¯}È� Û ����� Û ¢ �� Û v� ��Ü���

�� {ãÒ«ÓÒË mÓË�ÓË�º ªãË}�¯ºäÈ�ÓÒ�Óº�º mºÏ�Ë®°�mÒ« ÓÈ °º�Ë¯�
ÎÈÓÒË mº�º¯º�È m äË�ÈããË�mºm ¹¯Ò äº}¯º® ¹º�mº�Óº® °mÈ¯�
}Ë � v� �� lÈ}°Òäºm� p� k� �¯ÒãÒ¹}º� c� s� c©Îºm� {� k�
zºÎ�²È¯	 �� �Èä ÎË� Û ����� Û ¢ �� Û v� ��Ü���

�� zº¯È­ s� ��� v}È�}ºm j� |�� lÈ�«� {� j� vÒ°�ËäÈ �¹¯Èm�
ãËÓÒ« ªãË}�¯ºäÈ�ÓÒ�Ó©äÒ mºÏ�Ë®°�mÒ«äÒ ¹¯Ò °mÈ¯}Ë ��
�Èä ÎË� Û ����� Û ¢ ��� Û v� ��Ü���

7KH PRGHV RI WKH H[WHUQDO HOHFWURPDJQHWLF LPSDFW IRU WKH FRQGLWLRQV RI ZHW XQGHUZDWHU ZHOGLQJ ZHUH RSWLPL]HG� SURFHHGLQJ
IURP DQDO\VLV RI H[SHULPHQWDO GHSHQGHQFLHV RI WKH PHFKDQLFDO SURSHUWLHV RI WKH ZHOGV RQ LQGXFWLRQ RI WKH FRQWUROOLQJ
PDJQHWLF ILHOG�

�º°��¹ÒãÈ m ¯Ë�È}�Ò
 ����������

cÒ°� ��lÒ}¯º°�¯�}��¯© äË�ÈããÈ °mÈ¯Ó©²�mºm� ÈÛ ��È�ÓÈ« �Ë²Óºãº�Ò«�
­ Û ° wl{ ¹¯Ò %  �� ä�ã� ����

�� �������
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lº��ã«�º¯ °mÈ¯º�Ó©² ¹È¯ÈäË�¯ºm� ¯ÈÏ¯È­º�ÈÓÓ©® m jwv Òä�
p� |� �È�ºÓÈ� ¹¯Ë�ÓÈÏÓÈ�ËÓ �ã« ¯È­º�© °ºmäË°�Óº °º °mÈ¯º��
Ó©äÒ �Ò¯Ò°�º¯Ó©äÒ m©¹¯«äÒ�Ëã«äÒ �ÓÈ¹¯ÒäË¯� °Ë¯ÒÒ {i� Ò
�¯�� ¹¯Ò ¯��Óº® Ò äË²ÈÓÒÏÒ¯ºmÈÓÓ©² °¹º°º­È² ���ºmº® °mÈ¯}Ò
Ò ÓÈ¹ãÈm}Ò ¹ãÈm«�Òä°« ªãË}�¯º�ºä� |Ó ¹¯Ë�°�Èmã«Ë� °º­º®
¹¯º�¯ÈääÒ¯�
�ËË �°�¯º®°�mº �ã« �Ò¯º�Óº�Òä¹�ã	°Óº® äº���
ã«�ÒÒ m©²º�Óº�º ÓÈ¹¯«ÎËÓÒ« �Ò¯Ò°�º¯Ó©² °mÈ¯º�Ó©² Ò°�º��
ÓÒ}ºm ° ¯Ë��ãÒ¯ºmÈÓÒËä Ë�º ¹º �È°�º�Ë Ò Èä¹ãÒ���Ë ¹¯Ò ¹¯º�
ÒÏmº�°�mË °mÈ¯º�Ó©² Ò ÓÈ¹ãÈmº�Ó©² ¯È­º�� w�º ¹ºÏmºã«Ë�
¯È°�Ò¯Ò�	 �Ë²ÓÒ�Ë°}ÒË mºÏäºÎÓº°�Ò Ò°�º�ÓÒ}ºm ¹Ò�ÈÓÒ«� ¯Ë�
��ãÒ¯ºmÈ�	 ªÓË¯�Ë�Ò�Ë°}ÒË Ò °mÈ¯º�Óº��Ë²Óºãº�Ò�Ë°}ÒË ²È¯È}�
�Ë¯Ò°�Ò}Ò ���Ò� ��º ¹¯Òmº�Ò� } ¹ºm©�ËÓÒ
 °�È­Òã	Óº°�Ò ËË

�º¯ËÓÒ« �º°º­ËÓÓº ÓÈ äÈã©² �º}È²�� ¯È�Ò¯ËÓÒ
 �ÒÈ¹ÈÏºÓÈ
¹¯ÒäËÓ«Ëä©² �ÒÈäË�¯ºm °mÈ¯º�Ó©² ªãË}�¯º�ºm Ò ¹¯ºmºãº}�
°ÓÒÎËÓÒ
 Ò² ¯È°²º�È ÏÈ °�Ë� �äËÓ	�ËÓÒ« ¯ÈÏ­¯©Ï�ÒmÈÓÒ«�
º­ãË��ËÓÒ
 m©¹ºãÓËÓÒ« °mÈ¯º�Ó©² ¯È­º� m mË¯�Ò}Èã	Óºä Ò
¹º�ºãº�Óºä ¹ºãºÎËÓÒ«²� ¹ºm©�ËÓÒ
 äË²ÈÓÒ�Ë°}Ò² °mº®°�m
°mÈ¯Ó©² °ºË�ÒÓËÓÒ®�

lº��ã«�º¯ äºÎË� ­©�	 m©¹ºãÓËÓ }È} m º�Óº}ÈÓÈã	Óºä�
�È} Ò m äÓº�º}ÈÓÈã	Óºä Ò°¹ºãÓËÓÒÒ�

~È �º¹ºãÓÒ�Ëã	Óº® ÒÓÁº¯äÈ�ÒË® º­¯È�È�	°«
¹º �Ëã� ���������� ����������

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

jÓ°�Ò��� ªãË}�¯º°mÈ¯}Ò Òä� p� |� �È�ºÓÈ sks
�}¯ÈÒÓ©
{� l� sË°�Ë¯ËÓ}ºm �jwv� ÏÈ�Ò�Òã �� °ËÓ�«­¯«
���� �� �º}�º¯°}�
 �Ò°°Ë¯�È�Ò
 ÓÈ �Ëä� ½�Ëº¯Ò« Ò
¹¯È}�Ò}È �°�º®�Òmº�º Áº¯äÒ¯ºmÈÓÒ« �mºm ¹¯Ò
ªãË}�¯ºÓÓº�ã��Ëmº® °mÈ¯}Ë äË�Èããºm ­ºã	�º® �ºã�
�ÒÓ©��

{ ¯È­º�Ë ¯ÈÏmÒ�© �Ëº¯Ë�Ò�Ë°}ÒË ¹¯Ë�°�Èm�
ãËÓÒ« º �Ò�¯º�ÒÓÈäÒ�Ë°}Ò² ¹¯º�Ë°°È² m ¯È°¹�
ãÈmãËÓÓºä äË�ÈããË °mÈ¯º�Óº® mÈÓÓ© Ò �°�ÈÓºm�

ãËÓ© º°º­ËÓÓº°�Ò °º­°�mËÓÓ©² }ºãË­ÈÓÒ® ¯È°¹ãÈmÈ ¹¯Ò Ë�º
�Ë�ËÓÒÒ ¹º °�ËÓ}Èä ¹È¯º�ÈÏºm©² }ÈÓÈãºm ­ºã	�º® �ã�­ÒÓ©�
º¹¯Ë�ËãËÓ© �°ãºmÒ« �°�º®�Òmº�º Áº¯äÒ¯ºmÈÓÒ« °mÈ¯Ó©² °ºË�
�ÒÓËÓÒ® Ò ¯ÈÏ¯È­º�ÈÓ© ÓÈ ª�º® º°ÓºmË ¹¯ºä©�ãËÓÓ©Ë �Ë²Óº�
ãº�ÒÒ w�v }¯�¹Óº�È­È¯Ò�Ó©² ÒÏ�ËãÒ® º�mË�°�mËÓÓº�º ÓÈÏÓÈ�
�ËÓÒ«�

z ÓÈÒ­ºãËË °��Ë°�mËÓÓ©ä ÓÈ��Ó©ä ¯ËÏ�ã	�È�Èä� ¹ºã��ËÓ�
Ó©ä °ºÒ°}È�ËãËä� º�Óº°«�°«�

¯ËÏ�ã	�È�© Ò°°ãË�ºmÈÓÒ® °º­°�mËÓÓ©² }ºãË­ÈÓÒ® ¯È°¹ãÈm�
ãËÓÓº�º äË�ÈããÈ m ¹È¯º�ÈÏºm©² }ÈÓÈãÈ² ­ºã	�º® �ã�­ÒÓ©� ¹ºÏ�
mºãÒm�ÒË ¹º}ÈÏÈ�	� ��º ¹Ë¯mÈ« �È¯äºÓÒ}È }ºãË­ÈÓÒ® ¯È°¹ãÈmÈ
äÒÓÒäÈã	Óº® �È°�º�º® Ò ÓÈÒ­ºã	�Ë® Èä¹ãÒ���º® ÒäËË� °��Ë°�
�mËÓÓºË mãÒ«ÓÒË ÓÈ Áº¯äÒ¯ºmÈÓÒË °mÈ¯Ó©² °ºË�ÒÓËÓÒ® ­ºã	�
�º® �ºã�ÒÓ©�

¯ËÏ�ã	�È�© Ò°°ãË�ºmÈÓÒ® mãÒ«ÓÒ« º�¯ÈÎËÓÓº�º ¹��}È º�
�ãÒÓÓºmºãÓºm©² mºÏä��ËÓÒ® ¹ºmË¯²Óº°�Ò ÎÒ�}º�º äË�ÈããÈ ¹Ë�
¯Ë�ÓË® °�ËÓ}Ò ÓÈ º­¯ÈÏºmÈÓÒË �ËÁË}�ºm m }º¯ÓË �mÈ� �º}ÈÏÈÓº�
��º �È°�º�È º­¯ÈÏºmÈÓÒ« ¹Ò}ºm ¹¯º¹ãÈmãËÓÒ« °º�ãÈ°�Ë�°« ° �È°�
�º�º® ¹Ë¯mº® �È¯äºÓÒ}Ò }ºãË­ÈÓÒ® ¯È°¹ãÈmÈ m }ÈÓÈãË� rºãËË
m©°º}ÒË �È¯äºÓÒ}Ò °º­°�mËÓÓ©² }ºãË­ÈÓÒ® ¯È°¹ãÈmÈ m }ÈÓÈãË
ÓË mãÒ«
� ÓÈ mËãÒ�ÒÓ� ¹Ò}ºm ¹¯º¹ãÈmãËÓÒ«� È �È}ÎË ÓÈ Áº¯�
äÒ¯ºmÈÓÒË }º¯ÓËm©² �ËÁË}�ºm�

�°�ÈÓºmãËÓÒË ÁÈ}�È� ��º °�È­Òã	Óº°�	 Áº¯äÒ¯ºmÈÓÒ« �mºm
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°ºä ÓÈ ¯È­º�Ë® �È°�Ò ÓÈ �ã�­ÒÓ�� ¯ÈmÓ�
 m©°º�Ë }ºÓ�°È� °
º­¯ÈÏºmÈÓÒËä m �ãÈ}ºmº® mÈÓÓË m©°º}º�Ëä¹Ë¯È��¯Óº® º­ãÈ°�Ò�
¯ÈÏäË¯ }º�º¯º® º�¯ÈÓÒ�ËÓ ������� �ÒÈäË�¯ÈäÒ �¹ºä«Ó��º�º ªãË}�
�¯º�È� ¹¯Ò ª�ºä �Ë¯ËÏ ¹ºãº°�	 ÓË¹ãÈm«�Ë�º°« ªãË}�¯º�È m º­�
¯ÈÏºmÈm��
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äË°�� °mÈ¯}Ò� º�ãÒ�È
�ËË°« �Ëä� ��º ÏmËÓ	« �°�ÈÓºmãËÓ© ÓÈ
�Ò­}º® º°Ò ° mºÏäºÎÓº°�	
 mÏÈÒäÓº�º ¹º�ÎÈ�Ò« ¹º°¯Ë�°�mºä
¹¯�ÎÒÓ©� È ¹º�mÒÎÓºË °ºË�ÒÓËÓÒË ÏmËÓ	Ëm ¹¯Ë�°�Èmã«Ë� °º­º®
°ºË�ÒÓËÓÒË ¹º }ºÓ�È}�Ò¯�Ëä©ä ¹ºmË¯²Óº°�«ä ½�È¯Ü}ºÓ�°��
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¹¯Ë�ËãÒ�Ëã	Ó©äÒ }ÈÓÈãÈäÒ� m©¹ºãÓËÓÓ©äÒ m ÏmËÓ	«² m mÒ�Ë
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 ÓË äËÓËË
º�}È�Óº�º º�mË¯°�Ò« Ò ÓË ¹¯Ëm©�È
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ÎÈã«� >��@�

v¹º°º­ ªãË}�¯ºÓÓº�ã��Ëmº�º ÏÈmÈ¯ÒmÈÓÒ« º�}È�Óº�º º�mË¯°�
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}Ò º�mË¯°�Ò«� º�ãÒ�È
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ÒÏ�ËãÒ« ÒÏ ��¹ãË}°Óº® ÓË¯ÎÈmË
�Ë® °�ÈãÒ� °� ���Ü����

<DPDPRWR 1� HW DO� {ãÒ«ÓÒË ãË�Ò¯�
�Ò² ªãËäËÓ�ºm ÓÈ
¹¯º�Óº°�	 ¯ÈÏ�ËãÈ ¹¯Ò °mÈ¯}Ë �¯ËÓÒËä °¹ãÈmºm Èã
äÒÓÒ« °º
°�Èã	
� °� ���Ü����

.R\DPD 6� HW DO� {ãÒ«ÓÒË ¹ºmË¯²Óº°�Óº® º­¯È­º�}Ò ÓÈ
¹¯º�Óº°�	 ¹ºmË¯²Óº°�Ò ¯ÈÏ�ËãÈ �ÒÁÁ�ÏÒºÓÓº�º °ºË�ÒÓËÓÒ«
ºãºmÈ m �mË¯�º® ÁÈÏË� °� ���Ü����

6KLED\DQDJL 7�� 0DHGD 0� lË°�Ó©Ë ¹È¯ÈäË�¯© äÒ}¯º°��
¯�}��¯© ¹ºãÒ}¯Ò°�ÈããÒ�Ë°}Ò² äÈ�Ë¯ÒÈãºm Ò ¯È°�Ë� äÒ}¯º°��
¯�}��¯© ¹ºmË¯²Óº°�Ò� °� ���Ü����

0DHGD 0� HW DO�lÒ}¯º°�¯�}��¯È ¹ºmË¯²Óº°�Ò ¯ÈÏ�ËãÈ �ÒÁ�
Á�ÏÒºÓÓº�º °ºË�ÒÓËÓÒ« ÓÒ�¯Ò�È }¯ËäÓÒ« m �mË¯�º® ÁÈÏË °
Ò°¹ºã	ÏºmÈÓÒËä Èã
äÒÓÒËmº® Áºã	�Ò� °� ���Ü����

0DHGD 0�� 6KLED\DQDJL 7� lÒ}¯º°�¯�}��¯È ¹ºmË¯²Óº°�Ò
¯ÈÏ�ËãÈ Èã
äÒÓÒËmº�º °¹ãÈmÈ k���� ¹º°ãË °mÈ¯}Ò �¯ËÓÒËä °
¹Ë¯ËäË�ÒmÈÓÒËä� °� ���Ü����

-LH =KDQJ HW DO� lÒ}¯º°�¯�}��¯È ¹ºmË¯²Óº°�Ò ¯ÈÏ�ËãÈ Ò
¯ËÈ}�ÒºÓÓ©Ë ÁÈÏ© °ºË�ÒÓËÓÒ« 6L�1��6L�1�� m©¹ºãÓËÓÓº�º m©�
°º}º�Ëä¹Ë¯È��¯Óº® ¹È®}º® ° ¹ºäº�	
 ¹¯Ò¹º« vXÜ=QÜ7L�
°� ���Ü����

+DIH] .� 0�� 1DND 0� �¯ÒäËÓËÓÒË �ã	�¯ÈÏm�}ºm©² mºãÓ
m ¹¯º�Ë°°Ë m©°º}º�Ëä¹Ë¯È��¯Óº® ¹È®}Ò �ãÒÓºÏËäÈ äË�Ò ° ¹º�
äº�	
 ¹¯Ò¹º« =QÜ6Q� °� ���Ü����

(O�6D\HG 0� +� HW DO� �ã	�¯ÈÏm�}ºmÈ« ¹È®}È Èã
äÒÓÒ« °
ÓË¯ÎÈmË
�Ë® °�Èã	
� °� ���Ü����

7DNDVH +�� 1DND 0� v�¯�}��¯È ¹ºmË¯²Óº°�Ò ¯ÈÏ�ËãÈ Ò
¹¯º�Óº°�	 ¹È«Ó©² °ºË�ÒÓËÓÒ® 6L�1��6L�1� ° Ò°¹ºã	ÏºmÈÓÒËä
¹¯Ò¹º« 1LÜ6LÜ7L� °� ���Ü����

0DWVXPRWR 7� HW DO� cÈÏ¯È­º�}È °ºº�mË�°�m�
�Ë® °Ò°�Ëä©
}È¹Ëã	ÓÒ�© �ã« ÒÏäË¯ËÓÒ« �Ë¯äºÁÒÏÒ�Ë°}Ò² °mº®°�m� °� ���Ü
����

/LX +� HW DO� lË°�º ¯ÈÏ¯��ËÓÒ« °mÈ¯Ó©² °ºË�ÒÓËÓÒ® ÒÏ
°¹ãÈmºm kk��������� Ò kk�������� m©¹ºãÓËÓÓ©² °mÈ¯}º® �¯Ë�
ÓÒËä ° ¹Ë¯ËäË�ÒmÈÓÒËä� °� ���Ü����

6KHQ 3� HW DO� väÈ�ÒmÈÓÒË äºÓº}¯Ò°�Èããºm α�$O�2� ÎÒ�}Òä
Èã
äÒÓÒËä� °� ���Ü����

.LULKDUD 6� HW DO� zºÓ�¯ºã	 äÒ}¯ºmºãÓºmº�º ÒÏã��ËÓÒ«
Áº�ºÓÓ©² }¯Ò°�Èããºm ° ¹ºäº�	
 ÒÏäËÓËÓÒ« ¯Ë�Ë�}Ò� °� ���Ü
����

0RULVDGD <� HW DO� lÒ}¯º°�¯�}��¯È Ò °�º®}º°�	 } º}Ò°�
ãËÓÒ
 ÈãäÈÏÓ©² �È°�Ò� ° äÒããÒäÒ}¯ºÓÓ©ä ¹º}¯©�ÒËä 6L&�
°� ���Ü����
 cÈÏ�Ëã ¹º��º�ºmãËÓ °º�¯��ÓÒ}ÈäÒ ÓÈ��Óº® ­Ò­ãÒº�Ë}Ò jwv Òä� p� |� �È�º�

ÓÈ� rºãËË ¹ºãÓº ­Ò­ãÒº�¯ÈÁÒ« ¹¯Ë�°�ÈmãËÓÈ m vÒ�ÓÈã	Óº® ÒÓÁº¯äÈ�ÒÒ �vj�

½vmÈ¯}È Ò ¯º�°�mËÓÓ©Ë �Ë²Óºãº�ÒÒ�� ÒÏ�ÈmÈËäº® m jwv Ò ¯È°¹¯º°�¯ÈÓ«Ëäº® ¹º ÏÈ�
«m}Èä �ÏÈ}ÈÏ ¹º �Ëã� ����� ���������� s�r jwv��

�� �������



<H )�� 2KPRUL $� nÈÏºm©® °º°�Èm Ò Áº�º}È�ÈãÒ�Ò�Ë°}È«
È}�ÒmÓº°�	 ¹º}¯©�Ò® ÒÏ 7L2�Ü)H�2� äË�º�ºä ¹ãÈÏäËÓÓº�º ÓÈ�
¹©ãËÓÒ«� °� ���Ü����

1DNDGH .� HW DO� sÈÓË°ËÓÒË �ÈÏº�Ë¯äÒ�Ë°}Ò² ¹º}¯©�Ò®
7L2� ° ¹ºäº�	
 ÓÈÓº¹º¯º�}ºm Ò Ò² Áº�º}È�ÈãÒ�Ò�Ë°}ÒË °mº®°�
�mÈ� °� ���Ü����

.DQD]DZD 7�� 2KPRUL $� sÈÓË°ËÓÒË Áº�º}È�ÈãÒ�Ò�Ë°}Ò²
¹º}¯©�Ò® 7L2� ÓÈ ¹ºãÒª�ÒãËÓ�Ë¯ËÁ�ÈãÈ� ° ¹ºäº�	
 ¹ãÈÏäËÓ�
Óº�º ÓÈ¹©ãËÓÒ«� °� ���Ü����

0L\DQR <� HW DO� rÒºº­¯È­º�}È ÓË¯ÎÈmË
�Ë® °�ÈãÒ ° ¹º�
äº�	
 ­È}�Ë¯Ò®� °� ���Ü����

1RZDN $� 6�� .DV]\QVND 0� ~È�ÈÓÓ©Ë �¯ºmÓÒ ­ËÏº¹È°Óº°�Ò
¹¯Ò ¹¯ºË}�Ò¯ºmÈÓÒÒ Ò º�ËÓ}Ë äº°�ºm� °� ���Ü����

%RLWRXW )�� %HUJKHDX -��0�  Ò°ãËÓÓºË äº�ËãÒ¯ºmÈÓÒË °mÈ¯�
}Ò m pm¯º¹Ë Û °ºm¯ËäËÓÓ©Ë mºÏäºÎÓº°�Ò Ò ­����ÒË ÓÈ¹¯Èm�
ãËÓÒ«� °� ���Ü����

0XUDNDZD +� �Ëº¯Ë�Ò�Ë°}ºË ¹¯º�ÓºÏÒ¯ºmÈÓÒË Ò }ºÓ�¯ºã	
°mÈ¯º�Ó©² �ËÁº¯äÈ�Ò® }¯�¹Ó©² }ºÓ°�¯�}�Ò® ° ��Ë�ºä ¹ºÏÒ�
�ÒºÓÒ¯ºmÈÓÒ« Ò ÏÈÏº¯ºm äËÎ�� �È°�«äÒ� °� ���Ü����

0XUDNDZD +� lº�ËãÒ¯ºmÈÓÒË }ºÓ�È}�Óº® °mÈ¯}Ò �ã« m©�
­º¯È äÈ}°ÒäÈã	Ó©² °mÈ¯º�Ó©² ¯ËÎÒäºm Ò }ºÓ�¯ºã« ¹¯º�Ë°°È�
°� ���Ü����

'HQJ '� �Ëº¯Ë�Ò�Ë°}ºË ¹¯º�ÓºÏÒ¯ºmÈÓÒË Ò }ºÓ�¯ºã	 °mÈ�
¯º�Ó©² �ËÁº¯äÈ�Ò® }¯�¹Ó©² }ºÓ°�¯�}�Ò® ° ��Ë�ºä ¹ºÏÒ�Òº�
ÓÒ¯ºmÈÓÒ« Ò ÏÈÏº¯ºm äËÎ�� �È°�«äÒ� °� ���Ü����

6HUL]DZD +� �Ëº¯Ë�Ò�Ë°}ºË ¹¯º�ÓºÏÒ¯ºmÈÓÒË º­¯ÈÏºmÈÓÒ«
�º¯«�Ò² �¯Ë�ÒÓ ¹¯Ò °mÈ¯}Ë Ò Ò² }ºÓ�¯ºã	� °� ���Ü����

.LP <��&� HW DO� vmº®°�mÈ ¹¯Ò ¯ÈÏ¯��ËÓÒÒ Ò �°�Èãº°�Ó©Ë
°mº®°�mÈ }¯�¹Óº�È­È¯Ò�Ó©² }ºÓ°�¯�}�ÒºÓÓ©² ªãËäËÓ�ºm� ÒÏ�º�
�ºmãËÓÓ©² ° ¹ºäº�	
 °mÈ¯º�Óº® �°�ÈÓºm}Ò ÓºmË®�Ë® ¯ÈÏ¯È�
­º�}Ò� °� ���Ü����

6DNLQR <� HW DO� v¹º°º­Óº°�	 } ��ãÒÓËÓÒ
 °mÈ¯Ó©² �mºm
m °ºË�ÒÓËÓÒ«² ­Èãº} ° }ºãºÓÓÈäÒ� °� ���Ü����

6DNLQR <� HW DO� lºÓÒ�º¯ÒÓ� ÓÈ}º¹ãËÓÒ« ÓÈ�¯�Ïº} º� �mÒ�
ÎËÓÒ« �¯ÈÓ°¹º¯�È ÓÈ ªãËäËÓ�© äº°�ºm ° ¹ºäº�	
 ¯ÈÏ¯��ÈËä©²
º­¯ÈÏ�ºm �ã« Ò°¹©�ÈÓÒ®� °� ���Ü����

0L\DQR <� HW DO� n�Ó�ÈäËÓ�Èã	Ó©Ë Ò°°ãË�ºmÈÓÒ« ¹º ­Ò�
ºº­¯È­º�}Ë ��ãË¯º�Ò°�º® °�ÈãÒ ÎËãËÏºº}Ò°ãÒ�Ëã	Ó©äÒ ­È}�Ë�
¯Ò«äÒ� °� ���Ü����

����� Û 9RO� ��� ¢ �
�ÈÓ�ã� «Ï��

6WLOO -� 5� {º�º¯º�Ó©Ë ¯ÈÏ¯��ËÓÒ« ÁË¯¯Ò�Ó©² °mÈ¯Ó©²
�mºm� °� ��Ü���

+LONHV -� HW DO� wãË}�¯º�© �ã« °mÈ¯}Ò °�ÈãÒ ° � � ÓÒ}Ëã«�
°� ��Ü���

-RKQVHQ 0� 5� {©°�Èm}È ¹º °mÈ¯}Ë� º¯�ÈÓÒÏºmÈÓÓÈ« m  Ò�
}È�º käË¯Ò}ÈÓ°}Òä °mÈ¯º�Ó©ä º­�Ë°�mºä� °� ��Ü���

:(/',1* 5(6($5&+ 6833/(0(17

'DYH 9� 5� HW DO� tÈ¯È}�Ë¯ �¯ÈÓÒ� ÏË¯ËÓ m °¹ãÈmË ��� Ò
°}ãºÓÓº°�	 } º­¯ÈÏºmÈÓÒ
 �¯Ë�ÒÓ °mÈ¯Ó©² �mºm ÓË¯ÎÈmË
�Ë®
°�ÈãÒ� °� �Ü��

.XVNR &� 6� HW DO� {ãÒ«ÓÒË äÒ}¯º°�¯�}��¯© ÓÈ ¯È°¹¯º°�
�¯ÈÓËÓÒË �°�Èãº°�Ó©² �¯Ë�ÒÓ °mÈ¯Ó©² �mºm ÓË¯ÎÈmË
�Ë® °�È�
ãÒ� °� �Ü���

5DWKRG 0� -�� .XWVXQD 0� vºË�ÒÓËÓÒË °¹ãÈmÈ Èã
äÒÓÒ«
���� Ò ÓÒÏ}º��ãË¯º�Ò°�º® °�ÈãÒ ° ¹ºäº�	
 ãÈÏË¯Óº® °mÈ¯}Ò
¹¯º}È�}º®� °� ��Ü���

&KRL HW -��+� HW DO� lË²ÈÓÒÏä© º­¯ÈÏºmÈÓÒ« �ËÁË}�ºm
�Ò¹È º}°Ò�Ó©² m}ã
�ËÓÒ® m ¹¯º�Ë°°Ë m©°º}º�È°�º�Óº® }ºÓ�È}�
�Óº® °mÈ¯}Ò� °� ��Ü���

)ORP <�� :DQJ /� iº¹�°}Ò ÓÈ �ËÁË}�© m ¹È«Ó©² ÓÈ²�
ãË°�º�Ó©² °ºË�ÒÓËÓÒ«²� °� ��Ü���

�����������	
	��
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Æ ÁÉÑ¿ÌÈÆÇ Å¾ÅÌÎ �ÂÌ �� ÊÊ� ÏÐ¾ÉÃÇ ÐÌÉ×ÆËÌÇ ÂÌ �� ÊÊ Æ ¿ÌÉÃÃ�

°ÃÓËÆÕÃÏÈ¾Ý Ó¾Î¾ÈÐÃÎÆÏÐÆÈ¾ ÁÌÎÃÉÈÆ

lÈ}°ÒäÈã	Ó©® °mÈ¯º�Ó©® �º}� k ��������������������������������������������������������������������������������������������� ���

�ºã�ÒÓÈ °mÈ¯ÒmÈËäº�º äË�ÈããÈ �¹¯Ò º�Óº°�º¯ºÓÓË® °mÈ¯}Ë�� ää ��������������������������������������������� �º ��

|¹�ÒäÈã	ÓÈ« �Ò¯ÒÓÈ ¯ÈÏ�Ëã}Ò� ää ������������������������������������������������������������������������������������� �������

cÈ°²º� ÏÈ�Ò�Óº�º �ÈÏÈ� ã�äÒÓ �������������������������������������������������������������������������������������������������� ��

iÒÈäË�¯ ªãË}�¯º�Óº® ¹¯ºmºãº}Ò� ää ��������������������������������������������������������������������������������� ���������
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ÛÉÃÈÐÎÌÂ¾�   È¾ÕÃÏÐÀÃ Å¾×ÆÐËÌÁÌ Á¾Å¾ ÆÏÍÌÉÚÅÑ�
ÃÐÏÝ ¯¬� ÆÉÆ ÏÊÃÏÚ �U � &2��

­ÎÃÂÉÌÄÃËËÙÃ ÐÃÓËÌÉÌÁÆÆ ÍÌÅÀÌÉÝÜÐ ÏÌÈÎ¾ÐÆÐÚ
Î¾ÏÓÌÂ ÏÀ¾ÎÌÕËÙÓ Ê¾ÐÃÎÆ¾ÉÌÀ� ÛÉÃÈÐÎÌÛËÃÎÁÆÆ�
ÍÎÌÂÌÉÄÆÐÃÉÚËÌÏÐÚ ÏÀ¾ÎÈÆ� ÍÌÀÙÏÆÐÚ ÊÃÓ¾ËÆ�
ÕÃÏÈÆÃ ÏÀÌÇÏÐÀ¾ ÏÀ¾ÎËÌÁÌ ÏÌÃÂÆËÃËÆÝ Æ ÏÉÑÄÃ¿�
ËÙÃ Ó¾Î¾ÈÐÃÎÆÏÐÆÈÆ ÈÌËÏÐÎÑÈÔÆÆ�
¬¿É¾ÏÐÚ ÍÎÆÊÃËÃËÆÝ� ÐÝÄÃÉÌÃ� ÓÆÊÆÕÃÏÈÌÃ
Ê¾ÖÆËÌÏÐÎÌÃËÆÃ� ÏÑÂÌÏÐÎÌÃËÆÃ Æ ÂÎ�

¨ÌËÐ¾ÈÐÙ������� ±ÈÎ¾ÆË¾� ¨ÆÃÀ����� ÑÉ� �ÌÄÃËÈÌ� ��
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K �� ih �� k_gly[jy \ ihk� DZpb\_eb �Djuf� gZ [Za_ >hfZ

l\hjq_kl\Z mq_guo khklhyeZkv <lhjZy f_`^mgZjh^gZy

dhgn_j_gpby ©FZl_fZlbq_kdh_ fh^_ebjh\Zgb_ b bgnhj�

fZpbhggu_ l_ogheh]bb \ k\Zjd_ b jh^kl\_gguo ijhp_k�

kZoª� Hj]ZgbaZlhju dhgn_j_gpbb� BWK bf� ?�H� IZlhgZ

b F_`^mgZjh^gZy ZkkhpbZpby ©K\ZjdZª� BgnhjfZpbhg�

gmx ih^^_j`dm dhgn_j_gpbb hdZaZeb `mjgZeu ©:\lhfZ�

lbq_kdZy k\ZjdZª� ©7KH 3DWRQ :HOGLQJ -RXUQDOª� ©%LXOHW\Q

6SDZDOQLFWZDª� Khij_^k_^Zl_eb Ijh]jZffgh]h dhfbl_lZ

dhgn_j_gpbb ² ZdZ^_fbdb B� D� Ihoh^gy b <� B� FZo�

g_gdh�

< jZ[hl_ dhgn_j_gpbb ijbgyeh mqZklb_ [he__ �� mq_�

guo b ki_pbZebklh\ ba MdjZbgu� Jhkkbb� ;_ehjmkkbb�

=_jfZgbb� Ihevrb� DZgZ^u b Yihgbb� ij_^klZ\eyxsb_

lZdb_ \_^msb_ p_glju \ h[eZklb fZl_fZlbq_kdh]h fh^_�

ebjh\Zgby y\e_gbc� ijhl_dZxsbo ijb k\Zjd_� dZd� BWK

bf� ?�H� IZlhgZ� Bgklblml k\Zjdb b kh_^bg_gbc �]� :Zo_g�

=_jfZgby�� Fhkdh\kdbc wg_j]_lbq_kdbc bgklblml�

H[t_^bg_gguc bgklblml ijh[e_f bgnhjfZlbdb G:G ;_�

eZjmkb� PGBB dhgkljmdpbhgguo fZl_jbZeh\ ©Ijhf_l_cª

�K��I_l_j[mj]� JN�� GZmqgh�bkke_^h\Zl_evkdbc b dhgk�

ljmdlhjkdh�l_ogheh]bq_kdbc bgklblml k\Zjdb b aZsblguo

ihdjulbc �Fbgkd� ;_eZjmkv�� Bgklblml k\Zjhqguo l_o�

gheh]bc �Mgb\_jkbl_l ]� O_fgbpZ� =_jfZgby� b ^j� JZ[hlZ

dhgn_j_gpbb [ueZ hj]Zgbah\ZgZ \ \b^_ k_kkbc ie_gZjguo

b kl_g^h\uo ^hdeZ^h\�

;hevrhc bgl_j_k m mqZklgbdh\ dhgn_j_gpbb \ua\Zeb

^hdeZ^u� ih^]hlh\e_ggu_ ba\_klgufb ki_pbZebklZfb \

h[eZklb fZl_fZlbq_kdh]h fh^_ebjh\Zgby� < h[ahjghf

^hdeZ^_ FZog_gdh <� B� ©Mki_ob fZl_fZlbq_kdh]h fh�

^_ebjh\Zgby b bgnhjfZpbhgguo l_ogheh]bc \ k\Zjd_ b

jh^kl\_gguo ijhp_kkZoª ih^q_jdgmlh� qlh g_ij_ju\gh_

jZa\blb_ \uqbkebl_evghc l_ogbdb y\ey_lky fhsguf klb�

fmehf ^ey kha^Zgby k ihfhsvx fZl_fZlbq_kdh]h fh^_�

ebjh\Zgby b bgnhjfZpbhgguo l_ogheh]bc wnn_dlb\guo

kj_^kl\ ^ey agZqbl_evgh]h kgb`_gby h[t_fh\ ^hjh]hklh�

ysbo wdki_jbf_glh\ ijb bkke_^h\Zgbyo b� ]eZ\gh_� jZa�

jZ[hld_ jZpbhgZevguo l_ogheh]bq_kdbo ijhp_kkh\ k\Zj�

db� gZieZ\db� gZg_k_gby ihdjulbc� ihemq_gby kebldh\

ki_pwe_dljhf_lZeemj]bb� Hlf_qZy agZqbl_evgmx jhev

dhff_jq_kdbo iZd_lh\ dhfivxl_jguo ijh]jZff lbiZ

6<6:(/'� :16<6 b ^jm]bo ijb j_r_gbb dhgdj_lguo

�� �������



aZ^Zq� Z\lhj ^hdeZ^Z mdZaZe� qlh ljZ^bpbhggh_ gZijZ\�

e_gb_ kha^Zgby hjb]bgZevgh]h ijh[e_fgh�hjb_glbjh\Zg�

gh]h fZl_fZlbq_kdh]h h[_ki_q_gby ^ey j_r_gby ZdlmZev�

guo aZ^Zq \ h[eZklb k\Zjdb b jh^kl\_gguo l_ogheh]bc

_s_ ^hklZlhqgh rbjhdh bkihevam_lky gZ ijZdlbd_� ^ey

q_]h bf__lky p_euc jy^ h[t_dlb\guo h[klhyl_evkl\� <

wlhc k\yab ^ey dhee_dlb\h\ ki_pbZebklh\� bf_xsbo ^hk�

lZlhqgh rbjhdbc hiul \ fZl_fZlbq_kdhf fh^_ebjh\Zgbb

b qbke_gghf j_r_gbb khhl\_lkl\mxsbo aZ^Zq �l_iehfZk�

khi_j_ghk� obfbq_kdbc khklZ\� fbdjhkljmdlmjZ b k\hck�

l\Z� gZijy`_gby b ^_nhjfZpbb� jbkd h[jZah\Zgby ]hjyqbo

b oheh^guo lj_sbg�� ^hklZlhqgh ijb\e_dZl_evguf y\ey�

_lky imlv kbgl_abjh\Zgby jZ[hqbo ijh]jZff ba [he__ beb

f_g__ ]hlh\uo fh^_ebjmxsbo [ehdh\ b bgnhjfZpbhgguo

[Za� LZdhc imlv ^ey j_r_gby dhgdj_lguo l_ogheh]bq_kdbo

aZ^Zq g_ ij_^klZ\ey_l kms_kl\_gguo ljm^ghkl_c� ijbq_f�

hg agZqbl_evgh ^_r_\e_ Zj_g^u gZ khhl\_lkl\mxsbc kjhd

dhff_jq_kdh]h iZd_lZ� :gZeh]bqgh fh]ml [ulv kbgl_ab�

jh\Zgu jZ[hqb_ ijh]jZffu ^ey j_r_gby aZ^Zq� k\yaZgguo

k ijhqghklvx k\Zjguo maeh\ �kh_^bg_gbc� ijb jZaebqguo

mkeh\byo gZ]jm`_gby �klZlbdZ� mklZehklv� k mq_lhf ^_�

n_dlh\� Z]j_kkb\ghklb kj_^� \ukhdbo l_fi_jZlmj�

< ^hdeZ^_ ?� :� :kgbkZ� <� N� >_fq_gdh� :� ;� E_kgh]h�

K� I� AZ[hehlbgZ ©Dhfivxl_jgh_ fh^_ebjh\Zgb_ ]b^jh�

^bgZfbdb b l_iehfZkkhh[f_gZ ijb \ujZsb\Zgbb fhghd�

jbklZeeZ dj_fgby f_lh^hf we_dljhggh�emq_\hc [_klb�

]_evghc ahgghc ieZ\dbª ^ey hljZ[hldb iZjZf_ljh\ j_`bfZ

ieZ\db ijb ijh\_^_gbb dhkfbq_kdbo wdki_jbf_glh\ jZa�

jZ[hlZgZ hk_kbff_ljbqgZy fh^_ev dhg\_dpbb jZkieZ\Z�

Z lZd`_ k\yaZggu_ k g_c fh^_eb l_ieh\uo b fZkkhh[�

f_gguo ijhp_kkh\� Fh^_ev ]b^jh^bgZfbq_kdbo ijhp_k�

kh\ [Zabjm_lky gZ iheghc kbkl_f_ mjZ\g_gbc ]b^jh^b�

gZfbdb \yadhc g_k`bfZ_fhc `b^dhklb k mq_lhf \aZbfh�

^_ckl\by l_jfh]jZ\blZpbhgghc b l_jfhdZibeeyjghc dhg�

\_dpbb� Fh^_ev l_ieh\uo ijhp_kkh\ hibku\Z_l kh\f_k�

lguc dhg^mdlb\gh�dhg\_dlb\guc i_j_ghk wg_j]bb ijb ba�

f_gyxsboky \ aZ\bkbfhklb hl l_fi_jZlmju l_iehnbab�

q_kdbo k\hckl\Zo fZl_jbZeZ k mq_lhf \u^_e_gby kdjulhc

l_iehlu gZ njhgl_ djbklZeebaZpbb �ieZ\e_gby� b jZ^b�

Zpbhggh]h l_iehh[f_gZ ih\_joghklb h[jZapZ kh kl_gdZfb

dZf_ju �l_ieh\h]h wdjZgZ��

< ^hdeZ^_ X� K� ;hjbkh\Z� :� K� AZp_jdh\gh]h� B� <�

Djb\pmgZ ©Qbke_gguc ZgZeba ijhp_kkh\ l_iehh[f_gZ ^m�

]h\hc ieZafu k f_edh^bki_jkgufb f_lZeebq_kdbfb qZk�

lbpZfbª ij_^eh`_g hjb]bgZevguc ih^oh^ ^ey ZgZebaZ

l_ieh\h]h \ha^_ckl\by ^m]h\hc ieZafu gZ qZklbpu ^bk�

i_jkgh]h fZl_jbZeZ k mq_lhf bo bkiZj_gby \ mkeh\byo

ieZaf_ggh]h gZiue_gby b ihjhrdh\hc gZieZ\d_�

< ^hdeZ^_ M� >belZy� <� IZ\eudZ� H�Fhdjh\Z� B� >bd�

r_\Z ©FZl_fZlbq_kdh_ b dhfivxl_jgh_ fh^_ebjh\Zgb_

ijhp_kkZ fgh]hijhoh^ghc ^m]h\hc k\Zjdb \ukhdhm]e_jh�

^bkluo klZe_c f_lZeebq_kdbf we_dljh^hf \ aZsblguo

]ZaZo k ij_^\Zjbl_evguf gZ]j_\hfª fh^_ev h^ghijhoh^�

ghc k\Zjdb \ kj_^_ aZsblguo ]Zah\ �fh^_ev ijb\_^_gZ

gZ ij_^u^ms_c dhgn_j_gpbb 00,7:53������ jZkrbj_�

gZ gZ fgh]hijhoh^gmx k\Zjdm lhekluo ieZklbg�

Kd\hagZy dhfivxl_jgZy l_ogheh]by ijh_dlbjh\Zgby�

bg`_g_jgh]h ZgZebaZ b ih^]hlh\db ijhba\h^kl\Z g_kmsbo

k\Zjguo dhgkljmdpbc ijb\_^_gZ \ ^hdeZ^_ <� B� >vyq_g�

dh� K� <� F_^\_^_\Z� H� I� Qb`Z ©Kmi_jdhfivxl_jgh_

dhgkljmdlb\gh�l_ogheh]bq_kdh_ ijh_dlbjh\Zgb_ k\Zj�

guo dhgkljmdpbcª�

>hdeZ^ X� <� DZrbjkdh]h ©BgnhjfZpbhgguc [Zgd ih

fZrbghkljhbl_evguf fZl_jbZeZfª ihk\ys_g [Zgdm

^Zgguo� kh^_j`Zs_fm k\_^_gby h [he__ q_f � luk� hl_�

q_kl\_gguo fZl_jbZeZo� kj_^b dhlhjuo k\ur_ ��� qm]m�

gh\ b ��� kieZ\h\ �`Zjhijhqgu_� `Zjhklhcdb_ b dhjjh�

abhgghklhcdb_� gZ gbd_e_\hc hkgh\_� lblZgh\u_� fZ]gb�

_\u_ b f_^gu_�� < ^Zgguo hljZ`_gh khklhygb_ ijb[eb�

abl_evgh ih ��� iZjZf_ljZf� IZjZee_evgh \\_^_gZ bg�

nhjfZpby ih �� luk� bghkljZgguo fZjhd� < ih^kbkl_f_

©K\ZjdZª ^ey dZ`^h]h fZl_jbZeZ ^Zgu k\_^_gby h kih�

kh[Zo k\Zjdb� kdehgghklb d h[jZah\Zgbx lj_sbg� g_h[�

oh^bfhklb ih^h]j_\Z� Djhf_ lh]h� jZajZ[hlZgu ijh]jZf�

fu� iha\heyxsb_ hij_^_eblv wlb oZjZdl_jbklbdb ih ob�

fbq_kdhfm khklZ\m� Bf__lky \hafh`ghklv hij_^_eylv \aZ�

bfhk\Zjb\Z_fhklv fZl_jbZeh\�

>hdeZ^ <� :� R\_ph\hc� ;� A� FZj]hebgZ� <� B� Kfbj�

gh\Z� :� B�FbgdbgZ ©Hkgh\gu_ ih^oh^u d hp_gd_ b mq_lm

k\hckl\ Zglbdhjjhabhgghc gZieZ\db ijb jZkq_l_ ojmidhc

ijhqghklb dhjimkh\ Zlhfguo j_Zdlhjh\ª hibku\Z_l jZa�

jZ[hldm ijhp_^mj hp_gdb b mq_lZ k\hckl\ gZieZ\db ijb

jZkq_l_ ojmidhc ijhqghklb dhjimkZ Zlhfgh]h j_ZdlhjZ

b kha^Zgbb [Zau jZkq_lguo oZjZdl_jbklbd Zglbdhjjhabhg�

ghc gZieZ\db ^ey ijhqghklguo jZkq_lh\ dhjimkZ j_ZdlhjZ

k mq_lhf k\hckl\ gZieZ\db�

< ^hdeZ^_ :� ;hdhlu� <�I_dZjkdhc ©GZijy`_ggh_ khk�

lhygb_ k\Zjguo kh_^bg_gbc� \uiheg_gguo eZa_jghc k\Zj�

dhc k ih^h]j_\hfª ij_^klZ\e_gu fZl_fZlbq_kdZy fh^_ev

b jZkq_lguc f_lh^ hp_gdb ^_nhjfZpbc b gZijy`_gbc ijb

eZa_jghc k\Zjd_ jZks_ie_gguf emqhf k ih^h]j_\hf� I_j�

\uc emq f_gvr_c fhsghklb \uihegy_l nmgdpbx ih^h]�

j_\Z� \lhjhc emq [hevr_c fhsghklb ² k\Zjdb�

< ^hdeZ^_ ?� :� <_ebdhb\Zg_gdh� =� N� Jhaugdb� G� B�

Ib\lhjZd ©JZkq_lguc Ze]hjblf hp_gdb ^himklbfuo jZa�

f_jh\ g_ijh\ZjZ \ k\Zjguo kh_^bg_gbyo� jZ[hlZxsbo ijb

keh`ghf ki_dlj_ pbdebq_kdbo gZ]jmahdª jZkkfhlj_g qbk�

e_gguc Ze]hjblf hp_gdb ^himklbfuo g_ijh\Zjh\ \ kh�

hl\_lkl\mxsbo k\Zjguo kh_^bg_gbyo jZf \_ljhwg_j]_lb�

q_kdbo mklZgh\hd ijb keh`ghf ki_dlj_ pbdebq_kdbo gZ]�

jmahd �mkbebc b fhf_glh\� gZ [Za_ �⋅��� pbdeh\�
<h \j_fy dhgn_j_gpbb [ueb ijh\_^_gu dhfivxl_jgu_

^_fhgkljZpbb ijh]jZffgh]h h[_ki_q_gby� dhlhju_ \ua�

\Zeb [hevrhc bgl_j_k kj_^b mqZklgbdh\�

Hj]ZgbaZlhju dhgn_j_gpbb ieZgbjmxl d dhgpm ���� ]�

ba^Zlv k[hjgbd ljm^h\ dhgn_j_gpbb� k dhlhjuf fh`gh

[m^_l hagZdhfblvky \ [b[ebhl_d_ BWK bf� ?�H� IZlhgZ

beb \ j_^Zdpbb `mjgZeZ ©:\lhfZlbq_kdZy k\ZjdZª� K[hj�

gbd ljm^h\ dhgn_j_gpbb fh`gh aZdZaZlv \ F_`^mgZjh^�

ghc ZkkhpbZpbb ©K\ZjdZª� l_e�� ������� ���������� ����

������ H�PDLO� MRXUQDO#SDWRQ�NLHY�XD�

Ke_^mxsZy� Lj_lvy f_`^mgZjh^gZy dhgn_j_gpby ©FZ�

l_fZlbq_kdh_ fh^_ebjh\Zgb_ b bgnhjfZpbhggu_ l_ogh�

eh]bb \ k\Zjd_ b jh^kl\_gguo ijhp_kkZoª �00,7:53�

����� khklhblky \ ���� ]� �^ZlZ b f_klh ijh\_^_gby mlhq�

gyxlky� ke_^bl_ aZ h[ty\e_gbyfb \ `mjgZe_ ©:\lhfZlb�

q_kdZy k\ZjdZª��

:� L� A_evgbq_gdh� dZg^� nba��fZl� gZmd
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< gZqZe_ k_gly[jy H:H We_dljhfZrbghkljhbl_evguc aZ�

\h^ ©NbjfZ KWEF:ª �]� Kbfn_jhihev� kh\f_klgh k GIN

©Bg`_g_jguc b l_ogheh]bq_kdbc k_j\bkª �]� KZgdl�I_�

l_j[mj]� ijh\_eb _`_]h^guc f_`^mgZjh^guc k_fbgZj

©Kh\j_f_ggh_ k\Zjhqgh_ h[hjm^h\Zgb_ b ijhp_kku k\Zjdb

\ ijhfure_gghklbª ^ey ]eZ\guo k\Zjsbdh\ ijhfure_g�

guo ij_^ijbylbc MdjZbgu b ij_^ijbylbc g_nl_]Zah\hc

ijhfure_gghklb Jhkkbb�

< k_fbgZj_ mqZkl\h\Zeb �� ki_pbZebklh\ ih k\Zjd_ ba

jZaebqguo hljZke_c� OZjZdl_jgh� qlh fgh]b_ ba gbo jZ[h�

lZxl ]eZ\gufb k\ZjsbdZfb gZ djmiguo ijhfure_gguo

ij_^ijbylbyo� lZdbo� dZd ©AZ\h^ bf� FZeur_\Zª� FZr�

aZ\h^ ©K\_l RZol_jZª� AZ\h^ f_lZeehdhgkljmdpbc bf� ;Z�

[mrdbgZ� ©Djb\hjh`klZevª� F_lZeemj]bq_kdbc dhf[bgZl

bf� >a_j`bgkdh]h� O_jkhgkdbc km^hkljhbl_evguc aZ\h^�

Djxdh\kdbc \Z]hghkljhbl_evguc aZ\h^� Db_\kdbc fhlh�

pbde_lguc aZ\h^�FZd__\kdbc aZ\h^ f_lZeehdhgkljmdpbc�

©KbWg@bWk Bg`bgbjbg]ª� FZjbmihevkdbc f_lZeemj]b�

q_kdbc dhf[bgZl bf� BevbqZ� KlZoZgh\kdbc \Z]hghkljh�

bl_evguc aZ\h^� AZihjh`kdbc aZ\h^ \ukhdh\hevlghc Zi�

iZjZlmju� >g_ijhki_pklZev b ^j�

MqZklgbdb k_fbgZjZ ihk_lbeb ijhba\h^kl\_ggu_ p_oZ

b hagZdhfbebkv k l_ogheh]b_c ijhba\h^kl\Z we_dljhk\Z�

jhqgh]h h[hjm^h\Zgby� ki_pbZebklu aZ\h^Z ijh^_fhgk�

ljbjh\Zeb \ jZ[hl_ gh\_crb_ fh^_eb k\Zjhqguo mgb\_j�

kZevguo bklhqgbdh\ <>����>D b <>M����� k\Zjhqguo ih�

emZ\lhfZlh\ I>=H����� I>=���� b fZeh]Z[Zjblgh]h ih�

^Zxs_]h f_oZgbafZ I>=���� ^ey kh\f_klghc jZ[hlu k

mgb\_jkZevguf k\Zjhqguf dhg\_jlhjhf DKM���� hl fgh�

]hihklh\uo bklhqgbdh\� Z lZd`_ gh\mx jZajZ[hldm ^ey

Z\lhfZlbq_kdhc k\Zjdb ih^ keh_f nexkZ ² k\Zjhqguc

ljZdlhj :>N����� \ dhfie_dl_ k bklhqgbdZfb <>M�����

b <>M�����

GZb[hevrbc bgl_j_k g_nlygbdh\ b ]Zah\bdh\ ijb\e_d�

eZ gh\Zy fh^_ev k\Zjhqghc fmevlbkbkl_fu gZ [Za_ mgb�

\_jkZevgh]h bklhqgbdZ <>����>D� ki_pbZevgh jZajZ[h�

lZggZy ^ey k\Zjdb kludh\ ljm[ \ ljZkkh\uo mkeh\byo� Z

lZd`_ ^ey bkihevah\Zgby \ dZq_kl\_ bklhqgbdh\ k\Zjhq�

guo ]heh\hd hj[blZevghc Z\lhfZlbq_kdhc k\Zjdb \ kj_^_

aZsblguo ]Zah\ b kZfhaZsblgufb ihjhrdh\ufb ijh\h�

ehdZfb� < gZklhys__ \j_fy _klv aZdexq_gby gZ l_ogh�

eh]bq_kdb_ ijhp_kku k\Zjdb ljm[� dhlhju_ \hreb \ \_�

^hfkl\_ggu_ jmdh\h^kl\Z ©=ZaijhfZª ih \_^_gbx k\Zjhq�

guo jZ[hl gZ bklhqgbdZo <>����>D ijb kljhbl_evkl\_

b j_fhgl_ g_nl_]Zahljm[hijh\h^h\� Bkihevah\Zgb_ bk�

lhqgbdh\ <>����>D j_dhf_g^h\Zgh <k_jhkkbckdbf gZ�

mqgh�bkke_^h\Zl_evkdbf bgklblmlhf k\Zjdb ljm[ �]�Fhk�

d\Z� ^ey kljhbl_evkl\Z g_nl_]Zahijh\h^h\� GZ k_]h^gy bk�

lhqgbdb <>����>D ijhreb Zijh[Zpbx b mki_rgh wdk�

iemZlbjmxlky gZ kljhbl_evguo h[t_dlZo ©=Zaijhfª�

©LjZgkg_nlvª �Jhkkby� b gZ \_jnyo K_\_jh^\bgkdh]h km�

^hkljhbl_evgh]h aZ\h^Z ©A\_a^hqdZª�

<i_j\u_ ©NbjfZ KWEF:ª gZ k_fbgZj_ ^_fhgkljbjh�

\ZeZ mgbdZevgh_� g_ bf_xsb_ ZgZeh]h\ \ MdjZbg_ h[h�

jm^h\Zgb_ ^ey Z\lhfZlbaZpbb ijhp_kkh\ ih^]hlh\db

r\h\� k\Zjdb b j_adb ² g_kmsmx dhgkljmdpbx ^ey f_�

oZgbaZpbb ijhp_kkZ k\Zjdb *.���� D:L� Z lZd`_ ^ey f_�

oZgbq_kdhc ih^]hlh\db djhfhd ebklh\uo fZl_jbZeh\ b

lhjph\ ljm[ ih^ k\Zjdm \ukhdhkdhjhklgmx b fh[bevgmx

djhfdhkdZeu\Zxsmx fZrbgm *%0���� Ij_^eZ]Z_fh_

h[hjm^h\Zgb_ iha\hey_l khdjZlblv \j_fy ijhba\h^kl\Z�

m\_ebqblv wnn_dlb\ghklv b kgbablv aZljZlu gZ ijh\_^_�

gb_ k\Zjhqguo jZ[hl�

G_kmsZy dhgkljmdpby *.���� D:L h[_ki_qb\Z_l kh�

\_jr_gb_ dhe_[Zl_evguo ^\b`_gbc ]hj_edb ijb k\Zjd_

dhjg_\uo b aZihegyxsbo r\h\ [hevrbo lhesbg \h \k_o

ijhkljZgkl\_gguo iheh`_gbyo� G_kmsZy dhgkljmdpby fh�

`_l i_j_^\b]Zlvky ih `_kldhc beb ]b[dhc gZijZ\eyxs_c

ex[hc dhgnb]mjZpbb� Ij_bfms_kl\h h[hjm^h\Zgby khk�

lhbl \ lhf� qlh hgh iha\hey_l ijhba\h^blv k\Zjdm b j_adm

\ ex[hf ijhkljZgkl\_gghf iheh`_gbb� \dexqZy hj[b�

lZevgmx� ijb wlhf khdjZsZ_l \j_fy ijhba\h^kl\Z k h^�

gh\j_f_gguf memqr_gb_f dZq_kl\Z k\Zjhqgh]h r\Z�

Ijb k\Zjd_ f_lZeeh\ lhesbghc [he__ � ff ljm^gh ih�

emqblv ]ZjZglbjh\Zggh_ kiehrgh_ ijhieZ\e_gb_� ihwlh�

fm kh]eZkgh ghjfZlb\ghc ^hdmf_glZpbb g_h[oh^bfZ ki_�

pbZevgZy jZa^_edZ djhfhd� Bkihevah\Zgb_ fZrbg *%0�

�� iha\hey_l m\_ebqblv ijhba\h^bl_evghklv ljm^Z� mijhk�

lblv l_ogheh]bq_kdbc ijhp_kk k[hjdb b k\Zjdb f_lZeeh�

dhgkljmdpbc� Z lZd`_ fbgbfbabjh\Zlv aZljZlu ljm^Z ijb

]ZjZglbb lhqgh]h khhl\_lkl\by ihemqZ_fhc djhfdb klZg�

^ZjlZf�

K p_evx ih\ur_gby dZq_kl\Z r\Z b mkdhj_gby ijh�

p_kkZ h^ghklhjhgg_c k\Zjdb ©NbjfZ KWEF:ª ij_^eZ�

]ZeZ gZ k_fbgZj_ ijbf_gylv \ k\Zjhqghf ijhba\h^kl\_

kZfhde_xsb_ky d_jZfbq_kdb_ ih^deZ^db� Bkihevah\Zgb_

d_jZfbq_kdbo ih^deZ^hd y\ey_lky ijhkluf b wnn_dlb\�

guf f_lh^hf ^ey ihemq_gby dZq_kl\_ggh]h r\Z ih^ dhg�

�� �������



ljhev j_gl]_gh\kdbf baemq_gb_f� Djhf_ lh]h� d_jZfbq_k�

db_ ih^eh`db hdmiZxl kZfb k_[y� lZd dZd kihkh[kl\mxl

\ukhdhfm dZq_kl\m h^ghklhjhgg_c k\Zjdb� [_a aZljZl gZ

mkljZg_gb_ ^_n_dlh\ b gZ ljm^h_fdmx b ^hjh]hklhysmx

f_oZgbq_kdmx h[jZ[hldm�

H[eZklv ijbf_g_gby ij_^eZ]Z_fh]h h[hjm^h\Zgby

hq_gv rbjhdZ� fh`_l ijbf_gylvky \ km^hkljh_gbb b km�

^hj_fhgl_� ^ey k\Zjdb ljm[ b ljm[hijh\h^h\� \ fhklhk�

ljh_gbb b \ kljhbl_evkl\_ ijhfure_gguo j_a_j\mZjh\�

GZ k_fbgZj_ ki_pbZebklu ih k\Zjd_ g_nl_]Zah\hc ijh�

fure_gghklb h[km`^Zeb \hijhku l_ogheh]bb k\Zjdb dhj�

g_\h]h b aZihegyxs_]h r\h\ kludh\ ljm[� Z lZd`_ \hi�

jhku ijh\_^_gby Zll_klZpbb k\Zjhqgh]h h[hjm^h\Zgby b

k\Zjsbdh\� K bgl_j_khf [ueb ijhkemrZgu ^hdeZ^u�

² ©L_ogheh]by b f_lh^u k\Zjdb g_ih\hjhlguo kludh\

ljm[ª �©KljhcljZgk]Zaª� ]� Fhkd\Z��

² ©Ijb[hju b f_lh^u j_]bkljZpbb k\Zjhqguo ijh�

p_kkh\ª �G:DK� ]� Fhkd\Z��

² ©K\Zjhqgu_ ]hj_edb nbjfu ©%,1=(/ª ^ey \k_o \b�

^h\ k\Zjdbª �©%,1=(/ª� =_jfZgby��

² ©<hijhku dZq_kl\Z k\Zjguo kh_^bg_gbc g_ih\hjhl�

guo kludh\ ljm[ª �<GBBKL� ]� Fhkd\Z��

² ^hdeZ^ h <he`kdhf ljm[ghf aZ\h^_ �]� <he`kdbc��

\ oh^_ dhlhjh]h [ue \ukdZaZg bgl_j_k d bklhqgbdZf i_�

j_f_ggh]h lhdZ gZ ���� b ���� : �ZgZeh]b 7$)� (6:%�

^ey dhfie_dlZpbb k\Zjhqguo Z\lhfZlh\�

² ©H ih^]hlh\d_ b Zll_klZpbb k\Zjsbdh\ª �Mq_[guc

p_glj ©Emdhceª� ]� I_jfv��

² ©Bkihevah\Zgb_ <>����>D \ dZq_kl\_ bklhqgbdh\

^ey k\Zjdb kludh\ ljm[ª �©BLKª��

< oh^_ k_fbgZjZ ki_pbZebklu djmig_crbo ij_^ijb�

ylbc MdjZbgu b Jhkkbb hagZdhfbebkv k gh\_crbfb jZa�

jZ[hldZfb k\Zjhqgh]h h[hjm^h\Zgby� ijbgyeb ij_^eh`_�

gby \aylv gZ bkiulZgby aZbgl_j_kh\Z\r__ bo k\Zjhqgh_

h[hjm^h\Zgb_� =eZ\gu_ k\Zjsbdb mdjZbgkdbo ij_^ijby�

lbc \ oh^_ k_fbgZjZ ih^]hlh\beb l_ogbq_kdb_ aZ^Zgby

b ki_pbnbdZpbb ^ey ijbh[j_l_gby g_h[oh^bfh]h we_dl�

jhk\Zjhqgh]h h[hjm^h\Zgby�

< aZdexq_gb_ ke_^m_l hlf_lblv� qlh l_fZlbq_kdb_ k_�

fbgZju b dhgn_j_gpbb ih \hijhkZf ijbf_g_gby we_dl�

jhk\Zjhqgh]h h[hjm^h\Zgby \ jZaebqguo hljZkeyo ijh�

fure_gghklb ©NbjfZ KWEF:ª b GIN ©BLKª �]� K��

I_l_j[mj]� ijh\h^bl _`_]h^gh� Ijb]eZrZ_f \k_o aZbgl_�

j_kh\Zgguo ki_pbZebklh\ k\Zjhqgh]h ijhba\h^kl\Z ijb�

gylv mqZklb_ \ k_fbgZjZo [m^ms_]h ]h^Z�

AZf_klbl_ev gZqZevgbdZ hl^_eZ fZjd_lbg]Z

b k[ulZ H:H ©NbjfZ KWEF:ª K� <� JZdh\�
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®¾ÅÎ¾¿ÌÐ¾Ë¾ ÐÃÓËÌÉÌÁÆÝ Å¾À¾ÎÈÆ ÐÎÃ×ÆË À Ð¾ÈÆÓ ÌÐÀÃÐÏÐÀÃËËÙÓ ÑÅÉ¾Ó ÄÃÉÃÅËÌÂÌÎÌÄËÙÓ

À¾ÁÌËÌÀ� È¾È ¾ÀÐÌÏÔÃÍÈ¾ Æ ÐÝÁÌÀÙÃ ÓÌÊÑÐÙ �¾ÀÐÌÏÔÃÍËÌÃ ÑÏÐÎÌÇÏÐÀÌ�� Ë¾ÂÎÃÏÏÌÎËÙÃ ¿¾ÉÈÆ�

¿ÌÈÌÀÙÃ Î¾ÊÙ ÐÃÉÃÄÃÈ À¾ÁÌËÌÀ� ÏÐÌÇÈÆ ÁÎÑÅÌÀÙÓ ÍÌÉÑÀ¾ÁÌËÌÀ�  ÏÃ ÑÈ¾Å¾ËËÙÃ ËÃÏÑ×ÆÃ

ÂÃÐ¾ÉÆ� ÈÎÌÊÃ ÏÐÌÃÈ� ÆÅÁÌÐ¾ÀÉÆÀ¾ÜÐÏÝ ÆÅ ÐÎÑÂËÌÏÀ¾ÎÆÀ¾ÃÊÙÓ ÉÆÐÙÓ ÑÁÉÃÎÌÂÆÏÐÙÓ ËÆÅÈÌ�

ÉÃÁÆÎÌÀ¾ËËÙÓ ÈÌËÏÐÎÑÈÔÆÌËËÙÓ ÏÐ¾ÉÃÇ ÐÆÍ¾ ��©� ��¡©� ��© Æ ÂÎ� ®¾ÅÎ¾¿ÌÐ¾ËË¾Ý ÐÃÓËÌÉÌÁÆÝ

ÎÃÊÌËÐ¾ ÏÀ¾ÎÈÌÇ ÆÏÈÉÜÕ¾ÃÐ ËÃÌ¿ÓÌÂÆÊÌÏÐÚ ÏÍÃÔÆ¾ÉÚËÌÁÌ ÍÎÃÂÀ¾ÎÆÐÃÉÚËÌÁÌ ÍÌÂÌÁÎÃÀ¾

ÂÃÐ¾ÉÃÇ Æ ÍÌÏÉÃÂÑÜ×ÃÇ ÐÃÎÊÌÌ¿Î¾¿ÌÐÈÆ� ­ÎÆ ÛÐÌÊ ÏÀ¾ÎËÙÃ ÏÌÃÂÆËÃËÆÝ ËÃ ÆÊÃÜÐ ÂÃÒÃÈ�

ÐÌÀ Æ Î¾ÀËÌÍÎÌÕËÙ ÌÏËÌÀËÌÊÑ ÊÃÐ¾ÉÉÑ�

¨ÌËÐ¾ÈÐÙ� ������ ±ÈÎ¾ÆË¾� ¨ÆÃÀ����� ÑÉ� �ÌÄÃËÈÌ� ��
¦»¯ ÆÊ� £� ¬� ­¾ÐÌË¾

°ÃÉ��Ò¾ÈÏ� ������� ��� �� ��
(�PDLO� PDNVLPRY#SDWRQ�NLHY�XD

AZ\Zj_ggZy lj_sbgZ \ dhjimk_ Z\lhkp_idb

\ f_kl_ i_j_oh^Z o\hklh\bdZ d ]heh\d_
AZ\Zj_ggu_ ijh^hevgu_ lj_sbgu \ [hdh\uo jZfZo l_e_`_d
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�� ¦ÏÐÌÕËÆÈÆ ÍÆÐ¾ËÆÝ ÂÉÝ ÂÑÁÌÀÌÇ Æ ÛÉÃÈÐÎÌÖÉ¾ÈÌ�
ÀÌÇ ÏÀ¾ÎÈÆ

�À¾ËÐ¾Ä µ­� �ÀÐÌÁÃË�°ÃÓËÌ ¬¬¬� �ËÐ¾ÎÃÏ�¨ ¬¬¬� �ÃÉÁ¾ÅÍ�
ÎÌÊÂÆ¾ÁËÌÏÐÆÈ¾� �ÃÉ¯À¾ª¬� �ÃÉÒÉÌË ¥�¬�  ¾ÐÎ¾ ª­�  ÃÉ�

Á¾  ÆÉÚËÜÏ ¥�¬�  ÛÉÂÆËÁ ¬¬¬�  ÃÉÂÆËÁ »ÉÉÌÇÏ ¥�¬�

¡¾ÅÏÐÎÌÇÏÃÎÀÆÏ �¬¬¬� ¡®­¥� ¢ËÃÍÎÌÏÀ¾ÎÈ¾ ¬¬¬� ¢ÜÈÌË
­¡� ¥ÌÂÆ¾È ¬¬¬� ¦ËÀÃÎÐÌÎ ÍÉÜÏ� ¦ËÍ¾Ð ¡ °­� ¦ËÏÐÆÐÑÐ
ÏÀ¾ÎÈÆ ®ÌÏÏÆÆ� ¦ËÏÐÎÑÊÃËÐÙ ¬¬¬� ¦ÏÈÎ¾ ¥�¬� ¦°¯� ¦»¯

ÆÊ� £� ¬� ­¾ÐÌË¾ «°¨� ¨¥»¯¬ �¬� ¨ÌÊÊÑË¾Î ­¬� ¨ÌÎ¿¾

«­²� ¨ÎÆÏÐ¾ÉÉ ª� ¨ÎÆÏÐ¾ÉÉ ¬�¬� ©ÆËÈÌÎ ¬¬¬� ª¾Ö¾ÁÎÌÍ�
ÎÌÊ ¥�¬� ª¾ÝÈ �¬� ªÃÏÏÃÎ� ªÌ¿ÆÏÀ¾Î ¥�¬� ªÑÉÚÐÆ ¯¾ÑËÂ

ÈÌÊÍ¾ËÆÝ ¥�¬� «¡¯�¨ÌÊÍÉÃÈÐ� ¬¿ÌÎÑÂÌÀ¾ËÆÃ Æ Ê¾ÖÆËÙ

¥¯¬� ¬¥¯¬ ¦»¯� ¬ÏÌ¿ÙÃ ÏÀ¾ÎÌÕËÙÃ ¾ÁÎÃÁ¾ÐÙ «­ ² ¬¬¬�
­É¾ÅÊ¾ «­­ ¬¬¬� ­ÌÉÐ¾ÀÏÈÆÇ ÐÑÎ¿ÌÊÃÓ¾ËÆÕÃÏÈÆÇ Å¾ÀÌÂ
­¬� ­ÌÖÑÈ «°­� ­ÎÃÅÆÂÃËÐ�«ÃÀ¾ ¬¬¬� ­ÎÌÊÛÉ������ ­ÏÈÌ�
ÀÛÉÃÈÐÎÌÏÀ¾Î ¥�¬� ®¾ÂÆÏ ¦´� ®ÆÈ «­² ¬¬¬� ®Ì��Î ¬¬¬�

®ÌÏÉÌÀ� ®±¯¬ ¬¬¬� ¯À¾ÎÈ¾ «­­� ¯À¾ÎÍÎÆ¿ÌÎ ¬¬¬� ¯ÃÀÃÎ�
Ë¾Ý ÛÉÃÈÐÎÌÐÃÓËÆÕÃÏÈ¾Ý ÈÌÊÍ¾ËÆÝ� ¯ÆÊÒÃÎÌÍÌÉÚÏÈÆÇ ÊÌ�

ÐÌÎËÙÇ Å¾ÀÌÂ ¬�¬� ¯ÍÃÔÛÉÃÈÐÎÌÂ �¬� ¯ÐÃÔÈÃÀÆÕ ¥�¬�

¯»©ª� ÒÆÎÊ¾� °�& ÒÆÎÊ¾� °ÃÓËÌÉ¾ÅÃÎ� °ÃÓËÌÏÀ¾ÎÈÌÊÍÉÃÈÐ
¬¬¬� °ÃÓËÌÐÎÌË «­­� °ÃÓÏÐÎÌÇÏÃÎÀÆÏ� °ÌÎ ÒÆÎÊ¾� °ÌÎÁÌ�
ÀÙÇ ¢ÌÊ ¯À¾ÎÈ¾ ¯­� °Î¾ËÏÊ¾Ö ¬�¬� °ÎÆ¾Â¾�¯À¾ÎÈ¾� ±Î¾É�

ÐÃÎÊÌÏÀ¾Î ¥�¬� ²£� «­­ ¬¬¬� ²ÎÌËÆÑÏ�²¾ÈÃÉ ¬¬¬�

´ÃËÐÎÌÛËÃÎÁÌÊÌËÐ¾Ä ¬�¬� »ÈÌËÆÈ¾�°ÃÓËÌ ¥�¬� »ÈÌÐÃÓËÌ�
ÉÌÁÆÝ ¡ ­� »ÈÏÍÉÌÀÃÉÂ ¯­� »ÉÃÈÐÎÆÈ ¬�¬� »ÉÃÈÐÎÆÈ�ªÆÈÏ

¥�¬� »ÉÃÈÐÎÌÊÃÓ¾ËÆÈ¾ ¬�¬� »ÉÃÈÐÎÌÐÃÎÊÌÏÀ¾Î �¬� »ÉÉÌÇ
¬¬¬� »ÉÊÆÂ�°ÃÓËÌ ¥�¬� »ÉÊÆÏ ¬�¬� »ÉÏÀ¾Î ÒÆÎÊ¾� »­¦¯�
=�ª¾ÏÐÃÎ ¥�¬

�� ­ÌÉÑ¾ÀÐÌÊ¾ÐÙ ÂÉÝ ÂÑÁÌÀÌÇ ÏÀ¾ÎÈÆ
�ÀÆ¾ÏÀ¾ÎÈ¾ «°´� �ÀÐÌÊÃÓ¾ËÆÈ¾ ¥�¬� �ËÐ¾ÎÃÏ�¨ ¬¬¬� �ÎÐÃÊ
¡�³¨� �ÃÉÁ¾ÅÍÎÌÊÂÆ¾ÁËÌÏÐÆÈ¾� �ÃÉ¯À¾ª¬� �ÃÉÒÉÌË ¥�¬�
 ¾ÐÎ¾ ª­�  ÛÉÂÆËÁ ¬¬¬�  ÛÉÂÆËÁ »ÉÉÌÇÏ ¥�¬� ¢ÜÈÌË ­¡�
¥ÌÂÆ¾È ¬¬¬� ¦ËÏÐÆÐÑÐ ÏÀ¾ÎÈÆ ®ÌÏÏÆÆ� ¦ËÏÐÎÑÊÃËÐÙ ¬¬¬�
¦ËÐÃÎÐÃÓÍÎÆ¿ÌÎ� ¦ÏÈÎ¾ ¥�¬� ¦°¯� ¦»¯ ÆÊ� £� ¬� ­¾ÐÌË¾
«°¨� ¨¥»¯¬ �¬� ¨ÌÊÊÑË¾Î ­¬� ¨ÌÎ¿¾ «­²� ¨ÎÃÇÂ ¬¬¬�
¨ÎÆÏÐ¾ÉÉ ª� ¨ÎÆÏÐ¾ÉÉ ¬�¬� ©ÆËÈÌÎ ¬¬¬� ª¾Ö¾ÁÎÌÍÎÌÊ
¥�¬� ªÃÂÆÈÌÊÏ ÒÆÎÊ¾ ¬¬¬� ªÃÐÌË ª­ ¬¬¬� ªÑÉÚÐÆ ¯¾ÑËÂ
ÈÌÊÍ¾ËÆÝ ¥�¬� «¡¯�¨ÌÊÍÉÃÈÐ� «¾ÀÈÌ�°ÃÓ ÒÆÎÊ¾� ¬¿ÌÎÑÂÌ�

À¾ËÆÃ Æ Ê¾ÖÆËÙ ¬¬¬� ¬¥¯¬ ¦»¯� ­ÌÉÐ¾ÀÏÈÆÇ ÐÑÎ¿ÌÊÃ�

Ó¾ËÆÕÃÏÈÆÇ Å¾ÀÌÂ ­¬� ­É¾ÅÊ¾ «­­ ¬¬¬� ­ÌÖÑÈ «°­�

­ÏÈÌÀÛÉÃÈÐÎÌÏÀ¾Î ¥�¬� ­ÑÉÚÏ¾Î ªª­­� ®¾ÂÆÏ ¦´� ®ÆÈ «­²
¬¬¬� ®Ì��Î ¬¬¬� ¯À¾ÎÍÎÆ¿ÌÎ ¬¬¬� ¯ÃÀÃÎË¾Ý ÛÉÃÈÐÎÌ�
ÐÃÓËÆÕÃÏÈ¾Ý ÈÌÊÍ¾ËÆÝ� ¯ÆÊÒÃÎÌÍÌÉÚÏÈÆÇ ÊÌÐÌÎËÙÇ Å¾ÀÌÂ

¬�¬� ¯»©ª� ÒÆÎÊ¾� °�¯ ÒÆÎÊ¾� °ÃÓËÌÉ¾ÅÃÎ� °ÃÓËÌÏÀ¾Î�
ÈÌÊÍÉÃÈÐ ¬¬¬� °ÃÓËÌÐÎÌË «­­� °ÌÎ ÒÆÎÊ¾� °ÌÎÁÌÀÙÇ ¢ÌÊ

¯À¾ÎÈ¾ ¯­� °ÛÏÏ¾ ¬¬¬� ±Î¾ÉÐÃÎÊÌÏÀ¾Î ¥�¬� ²ÎÌËÆÑÏ�
²¾ÈÃÉ ¬¬¬� ·ÌÎÏÈÆÇ ÛÉÃÈÐÎÌÊÃÓ¾ËÆÕÃÏÈÆÇ Å¾ÀÌÂ ¬�¬�
»ÈÌËÆÈ¾�°ÃÓËÌ ¥�¬� »ÈÌÐÃÓËÌÉÌÁÆÝ ¡ ­� »ÈÏÍÉÌÀÃÉÂ ¯­�
»ÉÃÈÐÎÆÈ ¬�¬� »ÉÃÈÐÎÆÈ�ªÆÈÏ ¥�¬� »ÉÃÈÐÎÌÊÃÓ¾ËÆÈ¾ ¬�¬�
»ÉÃÈÐÎÌÐÃÎÊÌÏÀ¾Î �¬� »ÉÉÌÇ ¬¬¬� »ÉÊÆÂ�°ÃÓËÌ ¥�¬�
»ÉÊÆÏ ¬�¬� »ÉÏÀ¾Î ÒÆÎÊ¾� =�ª¾ÏÐÃÎ ¥�¬

�� �ÀÐÌÊ¾ÐÙ ÂÉÝ ÂÑÁÌÀÌÇ ÏÀ¾ÎÈÆ
�À¾ËÐ¾Ä µ­� �ÀÆ¾ÏÀ¾ÎÈ¾ «°´� �ÃÉÁ¾ÅÍÎÌÊÂÆ¾ÁËÌÏÐÆÈ¾� �ÃÉ�
¯À¾ªÌ� �ÃÉÒÉÌË ¥�¬�  ÛÉÂÆËÁ ¬¬¬�  ÛÉÂÆËÁ »ÉÉÌÇÏ ¥�¬�
¢ÜÈÌË ­¡� ¥ÌÂÆ¾È ¬¬¬� ¦ÊÍÑÉÚÏ ¬¨�� ¦ËÏÐÆÐÑÐ ÏÀ¾ÎÈÆ
®ÌÏÏÆÆ� ¦ËÏÐÎÑÊÃËÐÙ ¬¬¬� ¦ËÐÃÎÐÃÓÍÎÆ¿ÌÎ� ¦ÏÈÎ¾ ¥�¬�
¦°¯� ¦»¯ ÆÊ� £� ¬� ­¾ÐÌË¾ «°¨� ¨¥»¯¬ �¬� ¨ÌËÏÐ¾Î ¬¬¬�
¨ÌÎ¿¾ «­²� ¨ÎÆÏÐ¾ÉÉ ª� ¨ÎÆÏÐ¾ÉÉ ¬�¬� ªÃÏÏÃÎ� «¡¯�¨ÌÊ�
ÍÉÃÈÐ� «¾ÀÈÌ�°ÃÓ ÒÆÎÊ¾� «¦°¦ ­ÎÌÁÎÃÏÏ� ¬¿ÌÎÑÂÌÀ¾ËÆÃ Æ

Ê¾ÖÆËÙ ¥¯¬� ­ÌÉÆÏÑÂ ¯�¯�¯�� ­ÌÉÐ¾ÀÏÈÆÇ ÐÑÎ¿ÌÊÃ�

Ó¾ËÆÕÃÏÈÆÇ Å¾ÀÌÂ ­¬� ­ÏÈÌÀÛÉÃÈÐÎÌÏÀ¾Î ¥�¬� ®¾ÂÆÏ ¦´�

®Ì��Î ¬¬¬� ®ÌÏÉÌÀ� ¯À¾ÎÍÎÆ¿ÌÎ ¬¬¬� ¯ÃÀÃÎË¾Ý ÛÉÃÈÐÎÌ�
ÐÃÓËÆÕÃÏÈ¾Ý ÈÌÊÍ¾ËÆÝ� ¯ÆÊÒÃÎÌÍÌÉÚÏÈÆÇ ÊÌÐÌÎËÙÇ Å¾ÀÌÂ

¬�¬� ¯»©ª� ÒÆÎÊ¾� °ÃÓËÌÉ¾ÅÃÎ� °ÃÓËÌÏÀ¾ÎÈÌÊÍÉÃÈÐ ¬¬¬�
°ÃÓËÌÐÎÌË «­­� °ÌÎ ÒÆÎÊ¾� °ÌÎÁÌÀÙÇ ¢ÌÊ ¯À¾ÎÈ¾ ¯­�
±Î¾ÉÐÃÎÊÌÏÀ¾Î ¥�¬� ²ÎÌËÆÑÏ�²¾ÈÃÉ ¬¬¬� »ÈÌËÆÈ¾�°ÃÓËÌ
¥�¬� »ÈÌÐÃÓËÌÉÌÁÆÝ ¡ ­� »ÈÏÍÉÌÀÃÉÂ ¯­� »ÉÃÈÐÎÆÈ ¬�¬�
»ÉÃÈÐÎÆÈ�ªÆÈÏ ¥�¬� »ÉÃÈÐÎÌÊÃÓ¾ËÆÈ¾ ¬�¬� »ÉÃÈÐÎÌÐÃÎ�
ÊÌÏÀ¾Î �¬� »ÉÏÀ¾Î ÒÆÎÊ¾� =�ª¾ÏÐÃÎ ¥�¬

�� ¬¿ÌÎÑÂÌÀ¾ËÆÃ ÂÉÝ ÛÉÃÈÐÎÌÖÉ¾ÈÌÀÌÇ ÏÀ¾ÎÈÆ
¦ËÍ¾Ð ¡ °­� ¨¥»¯¬ �¬� ¨»ª¥ ¯ �®¨� ¥�¬

�� ¬¿ÌÎÑÂÌÀ¾ËÆÃ Æ ÆËÏÐÎÑÊÃËÐ ÂÉÝ ÂÑÁÌÀÌÇ Æ ÈÌË�
Ð¾ÈÐËÌÇ ÏÀ¾ÎÈÆ

�¿ÆÈÌÎ �ÆËÔÃÉÚ ¯À¾ÎÌÕË¾Ý °ÃÓËÆÈ¾ ¬¬¬� �À¾ËÐ¾Ä µ­� �ÁËÆ
¬¬¬� �ÉÍÉ¾Å �¬¥°� �«¦°¦ª ¬�¬� �ËÐ¾ÎÃÏ�¨ ¬¬¬� �ËÐÃÈ
¥�¬� �ÃÉ¯À¾ª¬� �¾ÏÐÆÌË� �ÃÉÒÉÌË ¥�¬� �ÆËÔÃÉÚ ±ÈÎ¾ÆË¾
¡Ê¿³�  ÃÉÁ¾ �¬�  ÃÉÂÌÐÃÎÊ� ¢ÜÈÌË ­¡� ¦ÉÚËÆÔÈÆÇ ÌÍÙÐËÙÇ
Å¾ÀÌÂ ÊÃÓ¾ËÆÕÃÏÈÌÁÌ ÏÀ¾ÎÌÕËÌÁÌ Ì¿ÌÎÑÂÌÀ¾ËÆÝ� ¦ËÄÃËÃÎ�

ËÙÇ Æ ÐÃÓËÌÉÌÁÆÕÃÏÈÆÇ ÏÃÎÀÆÏ� ¦ËÍ¾Ð ¡ °­� ¦ËÏÐÎÑÊÃËÐÙ

¬¬¬� ¦ÏÈÎ¾ ¥�¬� ¦»¯ ÆÊ� £� ¬� ­¾ÐÌË¾ «°¨� ¨ÃÎÊÃÐ�± ¬¬¬�

¨¥»¯¬ ¬�¬� ¨ÌËÐÑÎ���� ¨ÌÎ¿¾ «­²� ¨ÌÎÂ ¬¬¬� ¨Î¾ÏËÙÇ
ÀÙ¿ÌÎÄÃÔ ¬�¬� ¨»ª¥ ¯ �®¨� ¥�¬� ©ÆËÈÌÎ ¬¬¬� ªÃÐÌË

ª­ ¬¬¬� ªÆÂ¾ÏÌÐ�° ¥�¬� «¡¯�¨ÌÊÍÉÃÈÐ� «¦°¦ ­ÎÌÁÎÃÏÏ�
¬¿ÌÎÑÂÌÀ¾ËÆÃ Æ Ê¾ÖÆËÙ ¥¯¬� ¬ÎÆÌË ¡ÎÆËÃÀ¾ ¥�¬� ­ÃËÅÃË�
ÏÈÌÃ ¨°� ¾ÎÊ¾ÐÑÎÌÏÐÎÌÃËÆÝ ¬�¬� ­ÌÖÑÈ «°­� ­ÎÌÊÃÐÃÇ

¦°´� ­ÏÈÌÀÛÉÃÈÐÎÌÏÀ¾Î ¥�¬� ®±¯¬ ¬¬¬� ¯À¾ÎÈ¾� ¯ÃÀÃÎË¾Ý
ÛÉÃÈÐÎÌÐÃÓËÆÕÃÏÈ¾Ý ÈÌÊÍ¾ËÆÝ� ¯»©ª� ÒÆÎÊ¾� °�¯ ÒÆÎÊ¾�

°ÃÓËÌÏÀ¾ÎÈÌÊÍÉÃÈÐ ¬¬¬� °ÃÓËÌÐÎÌË «­­� °ÎÆ¾Â¾�¯À¾ÎÈ¾�
±ÈÎÈÌÊÍÉÃÈÐ� ±ÈÎ¦¯­ ¬�¬� ±Î¾ÉÛÉÃÈÐÎÌÊÃÂÚ �¬� ²ÎÌËÆÑÏ�
²¾ÈÃÉ ¬¬¬� »ÈÌÐÃÓËÌÉÌÁÆÝ ¡ ­� »ÈÏÍÉÌÀÃÉÂ ¯­� »ÉÃÈÐÎÆÈ
¬�¬� »ÉÃÈÐÎÆÈ�ªÆÈÏ ¥�¬� »ÉÃÈÐÎÌÊÃÓ¾ËÆÈ¾ ¬�¬� »ÉÃÈÐÎÌ�
ÐÃÎÊÌÏÀ¾Î �¬� »ÉÊÆÂ�°ÃÓËÌ ¥�¬� »ËÃÎÁÌÐÃÓËÆÈ¾ ÈÌËÔÃÎË

¥�¬

�� ¬¿ÌÎÑÂÌÀ¾ËÆÃ ÂÉÝ ÏÍÃÔÆ¾ÉÚËÙÓ ÏÍÌÏÌ¿ÌÀ ÏÀ¾ÎÈÆ
�ÓÌÉÌÂËÌÇ� ÐÎÃËÆÃÊ� ÍÉ¾ÅÊÃËËÌÇ� ÛÉÃÈÐÎÌËËÌ�ÉÑÕÃ�
ÀÌÇ� É¾ÅÃÎËÌÇ� ÑÉÚÐÎ¾ÅÀÑÈÌÀÌÇ� ÀÙÏÌÈÌÕ¾ÏÐÌÐËÌÇ Æ

ÂÎ��� ÐÃÎÊÆÕÃÏÈÌÇ Ì¿Î¾¿ÌÐÈÆ

�ÑÉ¾Ð ¬¨��  ÃÉÂÌÐÃÎÊ ¬¬¬�  ÃÉÂÌÐÃÎÊ�±ÈÎ¾ÆË¾�  ÃÉÂ
²ÌÎÏ�  «¦¦ ° µ ÆÊ�  � ­�  ÌÉÌÁÂÆË¾� ¦ËÍ¾Ð ¡ °­� ¦ÏÈÎ¾
¥�¬� ¦»¯ ÆÊ� £� ¬� ­¾ÐÌË¾ «°¨� ªÃÏÏÃÎ� ªÆÂ¾ÏÌÐ�° ¥�¬�
ªÑÉÚÐÆÍÉ¾Å ¬�¬� «¦°¦ ­ÎÌÁÎÃÏÏ� ¬¥¯¬ ¦»¯� °ÌÎÁÌÀÙÇ
¢ÌÊ ¯À¾ÎÈ¾ ¯­� ±¨®¯­£´°£®ª ¥�¬� ²ÎÌËÆÑÏ�²¾ÈÃÉ ¬¬¬�
»ÉÃÈÐÎÌÊÃÓ¾ËÆÈ¾ ¬�¬� »©°£®ª «­­� 6HOPL ¥�¬� =�ª¾ÏÐÃÎ
¥�¬

�� ®Ì¿ÌÐÙ ÏÀ¾ÎÌÕËÙÃ
�ÀÐÌ �¥� ¡Î¾Ë¾Ð «­¬� ¦ÏÈÎ¾ ¥�¬� ªÃÏÏÃÎ� «¾ÀÈÌ�°ÃÓ
ÒÆÎÊ¾� ²ÎÌËÆÑÏ�²¾ÈÃÉ ¬¬¬

�� ªÃÓ¾ËÆÕÃÏÈÌÃ ÏÀ¾ÎÌÕËÌÃ Ì¿ÌÎÑÂÌÀ¾ËÆÃ
¦ÉÚËÆÔÈÆÇ ÌÍÙÐËÙÇ Å¾ÀÌÂ ÊÃÓ¾ËÆÕÃÏÈÌÁÌ Æ ÏÀ¾ÎÌÕËÌÁÌ Ì¿Ì�
ÎÑÂÌÀ¾ËÆÝ� ¦ÊÍÑÉÚÏ ¬¨�� ¦ËÂÑÏÐÎÆ¾ÉÚËÙÃ ­ÌÎÐ¾ÐÆÀËÙÃ

Ê¾ÖÆËÙ ¬¬¬� ¦ËÍ¾Ð ¡ °­� ¨»ª¥ ¯ �®¨� ¥�¬� «¾ÀÈÌ�°ÃÓ

ÒÆÎÊ¾� ±ÈÎ¦¯­ ¬�¬

�� ¬¿ÌÎÑÂÌÀ¾ËÆÃ ÂÉÝ Í¾ÇÈÆ
¢ÌËÊÃÐ Å¾ÀÌÂ ¾ÀÐÌÁÃËËÌÁÌ Ì¿ÌÎÑÂÌÀ¾ËÆÝ ¬¬¬� ¦ËÍ¾Ð ¡ °­�
¦»¯ ÆÊ� £� ¬� ­¾ÐÌË¾ «°¨� ©ÆÁ¾ ¥�¬� ªÆÂ¾ÏÌÐ�° ¥�¬� °�¯
ÒÆÎÊ¾� ²ÎÌËÆÑÏ�²¾ÈÃÉ ¬¬¬� »ÉÃÈÐÎÌÐÃÎÊÌÏÀ¾Î �¬

��� ¬¿ÌÎÑÂÌÀ¾ËÆÃ ÂÉÝ Ë¾ÍÉ¾ÀÈÆ
¢ÜÈÌË ­¡� ¦ËÍ¾Ð ¡ °­� ¦»¯ ÆÊ� £� ¬� ­¾ÐÌË¾ «°¨� ¨¥»¯¬
�¬� ¨»ª¥ ¯ �®¨� ¥�¬� «¦°¦ ­ÎÌÁÎÃÏÏ� ­É¾ÅÊ¾�ª¾ÏÐÃÎ
«­²� °�¯ ÒÆÎÊ¾� °ÃË¾ °´ ¬¬¬� ²ÎÌËÆÑÏ�²¾ÈÃÉ ¬¬¬�
»ÉÃÈÐÎÆÈ ¬�¬� »ÉÃÈÐÎÌÐÃÎÊÌÏÀ¾Î �¬

��� ¬¿ÌÎÑÂÌÀ¾ËÆÃ ÂÉÝ Á¾ÅÌÀÌÇ ÏÀ¾ÎÈÆ
�À¾ËÐ¾Ä µ­� �*�� �¾ÎË¾ÑÉÚÏÈÆÇ ¾ÍÍ¾Î¾ÐÑÎËÌ�ÊÃÓ¾ËÆÕÃÏÈÆÇ
Å¾ÀÌÂ �¬� �ÃÉ¯À¾ª¬� �ÃÉÒÉÌË ¥�¬�  ¾ÐÎ¾ ª­�  ÃÉÁ¾ �¬�

 ¨¥ ¬�¬�  «¦¦� °¬¡£«ª�¶ ²¡±­� ¡¾ÅÌÏÀ¾ÎÌÕËÙÃ ¾ÍÍ¾�
Î¾ÐÙ� ¢ÄÃÐ ¥�¬ «­²� ¢ËÃÍÎÌÈÆÏÉÌÎÌÂ ¬�¬� ¢ËÃÍÎÌÏÀ¾ÎÈ¾

¬¬¬� ¢ÌËÊÃÐ Å¾ÀÌÂ ¾ÀÐÌÁÃËËÌÁÌ Ì¿ÌÎÑÂÌÀ¾ËÆÝ ¬¬¬� ¦ËÐÃÎ�
Ò¾ÈÃÉ ¯­� ¨ÌÎÂ ¬¬¬� ¨Î¾ÏÏ ¯­ ¥�¬� ªÃÏÏÃÎ� ªÆÂ¾ÏÌÐ�°
¥�¬� «ÃÎÍ¾ ÏÑÂÌÎÃÊÌËÐËÙÇ Å¾ÀÌÂ ²¡±­� «¦¨°¦ ¯Í Ï ¬­�
®Ì��Î ¬¬¬� ®±¯¬ ¬¬¬� ¯À¾ÎÈ¾�¨ÌËÐ¾ÈÐ ¯ÃÎÀÆÏ «­­� ¯À¾�
ÎÌÕË¾Ý ÐÃÓËÆÈ¾� °ÎÆ¾Â¾�¯À¾ÎÈ¾� ±ÈÎÈÌÊÍÉÃÈÐ� ±Î¾ÉÐÃÓÁ¾Å

¬�¬� »ÉÉÌÇ ¬¬¬� »ÉÊÆÂ�°ÃÓËÌ ¥�¬

��� ¬¿ÌÎÑÂÌÀ¾ËÆÃ ÂÉÝ Ë¾ËÃÏÃËÆÝ ÑÍÎÌÕËÝÜ×ÆÓ Æ
Å¾×ÆÐËÙÓ ÍÌÈÎÙÐÆÇ

�À¾ËÐ¾Ä µ­� �ÀÐÌÁÃËÊ¾ÖÈÌÊÍÉÃÈÐ ¬¬¬� �¾ÎË¾ÑÉÚÏÈÆÇ ¾ÍÍ¾�
Î¾ÐÑÎËÌ�ÊÃÓ¾ËÆÕÃÏÈÆÇ Å¾ÀÌÂ�  «¦¦� °¬¡£«ª�¶ ²¡±­�

¦ËÏÐÆÐÑÐ ÍÎÌ¿ÉÃÊ Ë¾ÂÃÄËÌÏÐÆ Æ ÂÌÉÁÌÀÃÕËÌÏÐÆ Ê¾ÖÆË� ¦Ë�
ÐÃÎÊ� ¦ËÐÃÎÒ¾ÈÃÉ ¯­� ¦»¯ ÆÊ� £� ¬� ­¾ÐÌË¾ «°¨� ªÆÂ¾ÏÌÐ�°

¥�¬� «¦¨°¦ ¯­ Ï ¬­� ­É¾ÅÊ¾�ª¾ÏÐÃÎ «­²� °�¯ ÒÆÎÊ¾�
°ÃË¾ °´ ¬¬¬� °¬­�¯� ±ÈÎ¦¯­ ¬�¬� ²ÎÌËÆÑÏ�²¾ÈÃÉ ¬¬¬

��� ¬¿ÌÎÑÂÌÀ¾ËÆÃ ÂÉÝ Á¾ÅÌÈÆÏÉÌÎÌÂËÌÇ� ÍÉ¾ÅÊÃË�
ËÌÇ Æ ÐÃÎÊÆÕÃÏÈÌÇ ÎÃÅÈÆ ÊÃÐ¾ÉÉÌÀ

�¿ÆÈÌÎ �ÆËÔÃÉÚ ¯À¾ÎÌÕË¾Ý °ÃÓËÆÈ¾ ¬¬¬� �À¾ËÐ¾Ä µ­� �ÀÐÌ�
ÁÃËÊ¾ÖÈÌÊÍÉÃÈÐ ¬¬¬� �*� ±ÈÎ¾ÆË¾ ¬�¬� �«¦°¦ª ¬�¬�

�ËÐÃÈ ¥�¬� �¾ÎË¾ÑÉÚÏÈÆÇ ¾ÍÍ¾Î¾ÐÑÎËÌ�ÊÃÓ¾ËÆÕÃÏÈÆÇ Å¾ÀÌÂ
�¬� �ÃÉ¯À¾ª¬� �ÃÉÒÉÌË ¥�¬� �ÆËÔÃÉÚ ±ÈÎ¾ÆË¾ ¡Ê¿³�
 ¾ÐÎ¾ ª­�  ÃÈÐÌÎ ²¡±­�  ÃÉÁ¾ �¬�  «¦¦� °¬¡£«ª�¶
²¡±­� ¢¾Ê¾É ¬¬¬� ¢ÄÃÐ ¥�¬ «­²� ¢ËÃÍÎÌÈÆÏÉÌÎÌÂ ¬�¬�
¢ÌËÊÃÐ Å¾ÀÌÂ ¾ÀÐÌÁÃËËÌÁÌ Ì¿ÌÎÑÂÌÀ¾ËÆÝ ¬¬¬� ¢ÜÈÌË ­¡�
£Ë¾ÁÎÌ�°ÌÎÃÔ ¬¬¬� ¥¬«° ¬�¬� ¦ËÄÃËÃÎËÙÇ Æ ÐÃÓËÌ�
ÉÌÁÆÕÃÏÈÆÇ ÏÃÎÀÆÏ� ¦ÊÍÑÉÚÏ ¬¨�� ¦ËÏÐÎÑÊÃËÐÙ ¬¬¬� ¦Ë�

ÐÃÎÐÃÓÍÎÆ¿ÌÎ� ¦ËÐÃÎÒ¾ÈÃÉ ¯­� ¦ÏÈÎ¾ ¥�¬� ¨ÃÎÊÃÐ�± ¬¬¬�

¨ÆÏÉÌÎÌÂÊ¾Ö ¬¬¬� ¨ÆÏÉÌÎÌÂËÙÇ Å¾ÀÌÂ ¥�¬� ¨ÌÎ¿¾ «­²�
¨Î¾ÏÏ ¯­ ¥�¬� ¨ÎÆÏÐ¾ÉÉ ª� ¨ÎÆÏÐ¾ÉÉ ¬�¬� ¨¯°��ÀÆ¾� ¨»ª¥
¯ �®¨� ¥�¬� ©ÆÁ¾ ¥�¬� ªÃÏÏÃÎ� ªÃÏÏÃÎ ¨¾ÐÐÆËÁ Æ
 ÃÉÂÆËÁ� ªÆÂ¾ÏÌÐ�° ¥�¬� ªÌ¿ÆÏÀ¾Î ¥�¬� ªÑÉÚÐÆÍÉ¾Å ¬�¬�
«¡¯�¨ÌÊÍÉÃÈÐ� «ÃÎÍ¾ ÏÑÂÌÎÃÊÌËÐËÙÇ Å¾ÀÌÂ ²¡±­� «¦°¦
­ÎÌÁÎÃÏÏ� «°ª�­©¼¯ ¬¬¬� ­ÃËÅÃËÏÈÌÃ ¨°� ¾ÎÊ¾ÐÑÎÌÏÐÎÌ�

�� �������



ÃËÆÝ ¬�¬� ­É¾ÅÊÌÐÎÌË «­²� ­ÌÖÑÈ «°­� ®ÆÈ «­² ¬¬¬�
®Ì��Î ¬¬¬� ¯À¾ÎÈ¾�¨ÌËÐ¾ÈÐ�¯ÃÎÀÆÏ «­­� ¯À¾ÎÌÕË¾Ý
ÐÃÓËÆÈ¾� ¯À¾ÎÍÎÆ¿ÌÎ ¬¬¬� ¯ÃÀÃÎË¾Ý ÛÉÃÈÐÎÌÐÃÓËÆÕÃÏÈ¾Ý
ÈÌÊÍ¾ËÆÝ� ¯¨°� ¯°¬ ¥�¬� ¯ÐÃÔÈÃÀÆÕ ¥�¬� °�¯ ÒÆÎÊ¾� °ÃÎ�
Ê¾É�¯ÍÎÃÇ�°ÃÈ� °ÃÓÊÌËÐ¾ÄÏÆÏÐÃÊ ¬¬¬� °ÌÎÁÌÀÙÇ ¢ÌÊ
¯À¾ÎÈ¾ ¯­� °ÃÓÊ¾Ö �¬� °ÃÓËÌÉ¾ÅÃÎ� °ÃÓÏÐÎÌÇÏÃÎÀÆÏ� ±È�
Î¦¯­ ¬�¬� ²ÎÌËÆÑÏ�²¾ÈÃÉ ¬¬¬� »ÈÌÐÃÓËÌÉÌÁÆÝ ¡ ­�
»ÈÏÍÉÌÀÃÉÂ ¯­� »ÉÃÈÐÎÆÈ ¬�¬� »ÉÃÈÐÎÆÈ�ªÆÈÏ ¥�¬� »ÉÃÈÐ�
ÎÌÐÃÎÊÌÏÀ¾Î �¬� »ËÃÎÁÌÊ¾Ö ¥�¬� »ËÃÎÁÌÊÃÓ¾ËÆÈ¾ ¬�¬�
»ËÃÎÁÌÐÃÓËÆÈ¾ ÈÌËÔÃÎË ¥�¬� »ÒÒÃÈÐ �¬

��� ¬¿ÌÎÑÂÌÀ¾ËÆÃ ÂÉÝ ÍÎÌÆÅÀÌÂÏÐÀ¾ ÏÀ¾ÎÌÕËÙÓ
Ê¾ÐÃÎÆ¾ÉÌÀ�
¾� ÍÌÈÎÙÐÙÓ ÛÉÃÈÐÎÌÂÌÀ

�ÃÉÁ¾ÅÍÎÌÊÂÆ¾ÁËÌÏÐÆÈ¾�  ¾ËÐ�  ÃÉÊ¾ ¬¬¬� ¦ËÍ¾Ð ¡ °­�
¦»¯ ÆÊ� £� ¬� ­¾ÐÌË¾ «°¨� «¦¦ÊÌËÐ¾Ä ¬�¬� «ÌÀÛÉ ¥�¬�
«­­ �¯À¾ÍÎÌ�ª� ¬¬¬� ¬¥¯¬ ¦»¯� ®ÌÐÃÈÏ ¥�¬� ¯ÍÃÔÛÉÃÈÐ�
ÎÌÂ �¬� °ÌÎÁÌÀÙÇ ¢ÌÊ ¯À¾ÎÈ¾ ¯­� °ÝÄÍÎÃÏÏÊ¾Ö ¬�¬�
»ÈÏÍÉÌÀÃÉÂ ¯­

¿� ÍÌÎÌÖÈÌÀÙÓ ÍÎÌÀÌÉÌÈ

«¦¦ÊÌËÐ¾Ä ¬�¬� «¦´ ª¯«� ¬¥¯¬ ¦»¯ «°¨

��� ¬¿ÌÎÑÂÌÀ¾ËÆÃ ÂÉÝ ÑÉ¾ÀÉÆÀ¾ËÆÝ ÏÀ¾ÎÌÕËÙÓ ¾ÛÎÌ�
ÅÌÉÃÇ Æ ÌÕÆÏÐÈÆ ÀÌÅÂÑÓ¾ À ÅÌËÃ ÏÀ¾ÎÈÆ
�ÁÎÌ¿ÛÉÛÈÏ «­­� �ÊÈ¾ÂÌÎ�®ÛË�ªÌË¾ÎÏ ¥�¬� ¡ÑÊ¾ÐÃÈÏ µ­�
¢ÄÊ�ÉÚ «­² µ­� ¢ÜÈÌË ­¡� ¦ËÍ¾Ð ¡ °­� ¦ËÏÐÎÑÊÃËÐÙ ¬¬¬�
¦»¯ ÆÊ� £� ¬� ­¾ÐÌË¾ «°¨� ¨ÌËÏ¾Î ¬�¬� ¯ÆÅÌÂ «­²�
¯ÌÀ­ÉÆÊ ¥�¬� ²³¦¥¬¯Æµ� »ÉÏÐ¾Ð

��� ¯ÎÃÂÏÐÀ¾ ÆËÂÆÀÆÂÑ¾ÉÚËÌÇ Å¾×ÆÐÙ ÏÀ¾Î×ÆÈ¾
�À¾ËÐ¾Ä µ­� �ÉÃÈÏ¾ËÂÎ ¯ÌÈÌÉÌÀ µ­� �ÊÈ¾ÂÌÎ�®ÛË�ªÌË¾ÎÏ
¥�¬� �ÃÉÁ¾ÅÍÎÌÊÂÆ¾ÁËÌÏÐÆÈ¾� �ÃÉÒÉÌË ¥�¬�  ¾ÐÎ¾ ª­�
¢¾Ê¾É ¬¬¬� ¦ÅÌÐÌÍ ±¢ ­� ¦©°¦­ ¬¬¬� ¦ËÍ¾Ð ¡ °­� ¦»¯
ÆÊ� £� ¬� ­¾ÐÌË¾ «°¨� ªÆÂ¾ÏÌÐ�° ¥�¬� ªÑÉÚÐÆ ¯¾ÑËÂ ÈÌÊ�
Í¾ËÆÝ ¥�¬� ®ÌÏÉÌÀ� ¯¾ÉÜÐ� ¯À¾ÎÌÕË¾Ý ÐÃÓËÆÈ¾� ¯ÀÆÐÌÕ ¬�¬�
¯ÆÅÌÂ «­²� ¯ÍÃÔÌÂÃÄÂ¾ ª¾È­¨¬� ¯ÐÃÔÈÃÀÆÕ ¥�¬� °ÌÎÁÌ�
ÀÙÇ ¢ÌÊ ¯À¾ÎÈ¾ ¯­� ²³¦¥¬¯Æµ

���������	�����
���

�� ¯À¾ÎÌÕËÙÃ ÍÎÌÀÌÉÌÈÆ ÏÍÉÌÖËÌÁÌ ÏÃÕÃËÆÝ�
¾� ËÆÅÈÌÑÁÉÃÎÌÂÆÏÐÙÃ Æ ËÆÅÈÌÉÃÁÆÎÌÀ¾ËËÙÃ

�À¾ËÐ¾Ä µ­� �ÉÐÛÇ µ«­­� �ÏÏÌÔÆ¾ÔÆÝ �»ÉÃÈÐÎÌÂ�� �¾É�
ÐÆÇÏÈÆÇ ÏÐ¾ÉÃÍÎÌÈ¾ÐËÙÇ Å¾ÀÌÂ ¥�¬� �ÃÉ¯À¾ª¬�  ¾ÐÎ¾ ª­�
¢¾Ê¾É ¬¬¬� ¢ËÃÍÎÌÊÃÐÆÅ ¬�¬� ¢ÑÁ¾ ¥�¬� ¥¾ÍÌÎÌÄÏÈÆÇ
ÏÐ¾ÉÃÍÎÌÈ¾ÐËÙÇ Å¾ÀÌÂ ¬�¬� ¦ËÀÃÎÐÌÎ ÍÉÜÏ� ¦ËÏÐÎÑÊÃËÐÙ
¬¬¬� ¦ËÐÃÎ ªÃÐÆÅ ¥�¬� ¦ËÐÃÎÓÆÊ�ª ¥�¬� ¨ÌËÐ¾ÈÐ «­­�
¨ÌÎ¿¾ «­²� ¨ÎÌÂÃÈÏ ¬¬¬� ªÃÐÆÅÙ °ÌÎÁÌÀÙÇ ÂÌÊ ¬¬¬�
ªª¨�ª£°¦¥� ­É¾ÅÊ¾ «­­ ¬¬¬� ­ÌÖÑÈ ¥�¬ «°­� ­ÎÌÊÛÉ�
����� ­ÑÉÚÏ¾Î ªª­­� ®ÌÏÉÌÀ� ¯¿ÌÎÊ¾Ö ¬¬¬� ¯  °ÃÓËÌ�
ÉÌÁÆÝ ¬¬¬� ¯À¾ÎÈ¾ �ªÌÏÈÀ¾� ¬¬¬� ¯ÃÎÍ Æ ªÌÉÌÐ ¬�¬�
¯ÍÃÔÏÍÉ¾À ¥�¬� ¯Ð¾ÉÚÊÃÐÆÅ ¬�¬� °ÌÎÁÌÀÙÇ ¢ÌÊ ¯À¾ÎÈ¾
¯­� µÃÎÃÍÌÀÃÔÈÆÇ ÏÐ¾ÉÃÍÎÌÈ¾ÐËÙÇ Å¾ÀÌÂ ¬�¬� »ÈÌÐÃÓËÌ�
ÉÌÁÆÝ «­­� »ÈÏÍÉÌÀÃÉÂ ¯­� =�ª¾ÏÐÃÎ ¥�¬
¿� ÀÙÏÌÈÌÉÃÁÆÎÌÀ¾ËËÙÃ

�ÀÆ¾ÏÀ¾ÎÈ¾ «°´�  ¾ÐÎ¾ ª­� ¢ËÃÍÎÌÏÍÃÔÏÐ¾ÉÚ ¬�¬� ¦ËÏÐÎÑ�
ÊÃËÐÙ ¬¬¬� ¨ÌÆË ¬¬¬� ¯ÃÎÍ Æ ªÌÉÌÐ ¬�¬� ¯ÍÃÔÏÍÉ¾À ¥�¬
À� ÂÉÝ ÏÀ¾ÎÈÆ ÕÑÁÑË¾

�ÀÆ¾ÏÀ¾ÎÈ¾ «°´
Á� ÂÉÝ ÏÀ¾ÎÈÆ ¾ÉÜÊÆËÆÝ Æ ÃÁÌ ÏÍÉ¾ÀÌÀ

�ÀÆ¾ÏÀ¾ÎÈ¾ «°´� �¾ÉÐÆÇÏÈÆÇ ÏÐ¾ÉÃÍÎÌÈ¾ÐËÙÇ Å¾ÀÌÂ ¥�¬�
 ÆÉÏ �¬� ¦ËÍ¾Ð ¡ °­� ¦»¯ ÆÊ� £� ¬� ­¾ÐÌË¾ «°¨

�� ­ÌÎÌÖÈÌÀÙÃ ÍÎÌÀÌÉÌÈÆ Æ ÉÃËÐÙ
�ÎÈÏÛÉ ¬¬¬� �¾ÉÐÆÇÏÈÆÇ ÏÐ¾ÉÃÍÎÌÈ¾ÐËÙÇ Å¾ÀÌÂ ¥�¬�  ÃÉÂ�
ÐÃÈ °ª ¯­�  ÛÉÂÆËÁ »ÉÉÌÇÏ ¥�¬� ¡ÎÆÈ ¬¬¬� ¥¾ÀÌÂ ÏÀ¾ÎÌÕ�
ËÙÓ Ê¾ÐÃÎÆ¾ÉÌÀ� ¦ËÐÃÎÓÆÊ�ª ¥�¬� ¦ËÍ¾Ð ¡ °­� ¦ËÏÐ�
ÎÑÊÃËÐÙ ¬¬¬� ¦»¯ ÆÊ� £� ¬� ­¾ÐÌË¾ «°¨� ¨ÌÆË ¬¬¬� ª¾�
ËÛÍÎÃÊ ¬¬¬� «¦¦ÊÌËÐ¾Ä ¬�¬� «¦´ ª¯«� ¬¥¯ª ¦»¯� ¯¾�
¿¾ÎÌÏ ¬¬¬� °ÃÓËÆÈÌÎÂ ¯­ ¬¬¬� °ÌÎÁÌÀÙÇ ¢ÌÊ ¯À¾ÎÈ¾ ¯­�
°ÌÎÃÅÐÀÃÎÂÌÏÍÉ¾À ¬�¬� »ÈÌÐÃÓËÌÉÌÁÆÝ ¡ ­� »ÈÏÍÉÌÀÃÉÂ
¯­� »ÈÏÍÃÎÆÊÃËÐ¾ÉÚËÌÃ ÍÎÌÆÅÀÌÂÏÐÀÌ ¦»¯ ÆÊ� £� ¬� ­¾ÐÌ�
Ë¾� »ÉË¾ «­²

�� ­ÌÈÎÙÐÙÃ ÛÉÃÈÐÎÌÂÙ
�À¾ËÐ¾Ä µ­� �ÀÐÌÁÃË�°ÃÓËÌ ¬¬¬� ��ÅÌÀÌ¿×ÃÊ¾Ö� ÈÌËÔÃÎË�
�ÎÈÏÛÉ ¬¬¬� �ÎÐÃÊÊ¾Ö � ÆÏÐÃÈ� ¥�¬� �ÏÏÌÔÆ¾ÔÆÝ �»ÉÃÈÐ�
ÎÌÂ�� �£©¨¬ª ¬¬¬� �ÃÉ¯À¾ª¬� �ÃÉÒÉÌË ¥�¬� �ÆÏ¾Ë ª¡­�
�¬¥ ²¡±­�  ­¨ ¥�¬�  ¾ÐÎ¾ ª­�  ÃÉÊ¾ ¬¬¬� ��ª¥  £«�
¨¬«� ¬�¬�  ÆÅÊ¾ ¬¬¬�  ÛÉÂÆËÁ »ÉÉÌÇÏ ¥�¬� ¡¾ÅÏÐÎÌÇ�
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