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/DEXU 7� 0�� ,VKFKHQNR $� <D�� 7DUDQRYD 7� *�� .RVWLQ 9� $��
*ULJRUHQNR *� 0� 1DWXUH DQG VSHFLILFV RI PLFURGHIRUPDWLRQ LQ
WKH ]RQH RI LQLWLDWLRQ DQG SURSDJDWLRQ RI FUDFNV LQ KLJK�VWUHQJWK
DOXPLQLXP DOOR\ '��$7 ������������������������������������������������������������������������������� �

7V\EXONLQ *� $� (IIHFW RI IUHTXHQF\ SURSHUWLHV RI ZHOGLQJ FLUFXLW
RQ SDUDPHWHUV RI FXUUHQW LQ SXOVHG�DUF SURFHVVHV RI ZHOGLQJ �������������������� ��

0DUJROLQ %� =�� 9DURYLQ $� <D�� .RVW\O\RY 9� ,� 'HWHUPLQDWLRQ RI

UHVLGXDO VWUHVVHV LQ ::(5�UHDFWRU ERGLHV DIWHU PXOWL�SDVV ZHOG�

LQJ� VXUIDFLQJ DQG KLJK�WHPSHUDWXUH WHPSHULQJ ����������������������������������������� ��

%URGRYR\ $� 9�� %URGRYR\ 9� $�� *XVKFKD 2� ,�� %XQFKXN
6� *� (IIHFW RI UHGXFWLRQ RI UHVLGXDO VWUHVVHV LQ ZHOGHG MRLQWV RI
DOXPLQLXP DOOR\ '�� GXULQJ WUHDWPHQW LQ PDJQHWLF ILHOG ����������������������������� ��

3HQWHJRY ,� 9�� 3HWULHQNR 2� ,� 0HWKRG RI GHWHUPLQDWLRQ RI ZLUH
WHPSHUDWXUH DW WKH QR]]OH RXWOHW LQ VKLHOGHG�JDV PHFKDQL]HG ZHOG�
LQJ ����������������������������������������������������������������������������������������������������������� ��
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.RYWXQHQNR 9� $�� 6LQHRN $� *�� *HUDVLPHQNR $� 0��
=DGRUR]KQ\L 9� $� 7\SLFDO GDPDJHV RI ZHOGHG PHWDO VWUXFWXUHV RI
EULGJHV ���������������������������������������������������������������������������������������������������� ��
.KRUXQRY 9� )�� 0DNVLPRYD 6� 9� $PRUSKRXV EUD]LQJ DOOR\V DUH
WKH FKDOOHQJLQJ PDWHULDO IRU DGYDQFHG WHFKQRORJLFDO SURFHVVHV RI
EUD]LQJ �5HYLHZ� �������������������������������������������������������������������������������������� ��

7VDU\XN $� .�� 6NXOVN\ 9� <X�� 9RONRY 9� 9�� %\YDONHYLFK $� ,��
3RG\DFKHY 9� 9�� ,YDQRY 1� $�� 1HPOH\ 1� 9�� 0LURVKQLFKHQNR
$� 3�� %D]KXNRY $� 9� 7RZDUGV WKH SUREOHP RI VHOHFWLRQ RI WHFK�
QRORJ\ RI ZHOGLQJ 0&3 'X ��� HOHPHQWV LQ UHSODFHPHQW RI VWHDP
JHQHUDWRUV 3*9����� 0 DW 136 ��������������������������������������������������������������� ��

6KHO\DJLQ 9� '�� .KDVNLQ 9� <X�� 6KLWRYD /� *�� 1DERN 7� 1��
6LRUD $� 9�� %HUQDWVN\ $� 9�� &KL]KVND\D 7� *� 0XOWL�SDVV ZHOG�
LQJ RI PDVVLYH VWHHOV XVLQJ ODVHU UDGLDWLRQ ������������������������������������������������ ��
/HYFKHQNR 2� *�� &KLJDU\RY 9� 9� (VWLPDWLRQ RI HIILFLHQF\ RI D
ORFDO H[KDXVWLQJ YHQWLODWLRQ IRU IOX[�FRUHG VWULS VXUIDFLQJ MREV �������������������� ��

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

.LVLOHYVN\ )� 1� � 6KDSRYDORY (� 9�� 0HOQLN (� 6� 6\VWHP RI
PRQLWRULQJ IRU SLSH�ZHOGLQJ PLOO ���������������������������������������������������������������� ��

.XVNRY <X� 0�� /HEHGHY 9� $�� 5\DEWVHY ,� $�� 3RGGXELQVN\
$� ,�� 6KDSUDQ 5� 9� 5HVWRUDWLRQ RI ODUJH�VL]HG SDUWV RI HTXLS�
PHQW RI RUH�GUHVVLQJ SODQWV XVLQJ PHFKDQL]HG DUF VXUIDFLQJ �������������������� ��
1HZV ������������������������������������������������������������������������������������������������������� ��
3DWHQWV LQ WKH ILHOG RI ZHOGLQJ ������������������������������������������������������������������� ��
5HYLHZ RI IRUHLJQ MRXUQDOV ������������������������������������������������������������������������ ��

1(:6

�� \HDUV RI :HOGLQJ ,QVWLWXWH LQ *OLZLFH ����������������������������������������������������� ��
;,, ,QWHUQDWLRQDO 6FLHQWLILF�7HFKQLFDO &RQIHUHQFH �%HQDUGRV UHDG�
LQJV� �������������������������������������������������������������������������������������������������������� ��
6HPLQDU�SUDFWLFXP DW �8NU]DOL]Q\WVD� ������������������������������������������������������ ��

2� 9� 5RPDQ LV �� ������������������������������������������������������������������������������������ ��
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<X� 6� %RULVRY� 1� 0� 9RURSDL�

9� )� *UDELQ� $� 7� =HOQLFKHQNR�

$� <D� ,VKFKHQNR� ,� 9� .ULYWVXQ�
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¯Ëã	ËÁÈ ÓËº�Óº¯º�Ó©®� ��º �}ÈÏ©mÈË� ÓÈ �Ë®°�mÒË
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°¯ÈmÓÒ�Ëã	Óº® º�ËÓ}Ò ªÓË¯�ºËä}º°�Ò ¹¯º�Ë°°È ÏÈ�
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 ���� ­ Û ���� m Û ��� ää
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lºÓº�ºÓÓ©® ���� ���� ���� ��

�¯Ë¯©mÒ°�©® ���� ���� ���� ��
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mº�Ò� } º­¯ÈÏºmÈÓÒ
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�¯Ë�	Ë® Û �°}º¯ËÓÓ©® ¯º°� �º ¯ÈÏ¯��ËÓÒ«� {
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�Ò�Ë°}º® ÏºÓ© ºÓÒ °º°�Èmã«
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�Ò² °¹ãÈm Èã
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�ËÓÒ®

�È� m� Ò ¹¯Ë¯©mÒ°�º�º �­� �� ¯ËÎÒäÈ ÓÈ�¯�ÎËÓÒ«
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° ¯ÈÏ¯��ËÓÓ©äÒ �È°�Ò�ÈäÒ m}ã
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�ËÁº¯äÈ�ÒºÓÓ©² °�mÒ�ºm� º­¯ÈÏºmÈÓÓ©Ë ¹¯Ò °}ºã	�
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¹º¯�ÒºÓÈã	ÓÈ« ÏÈmÒ°Òäº°�	�
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3HFXOLDULWLHV RI PLFUR GHIRUPDWLRQ RI LQGLYLGXDO VWUXFWXUDO FRPSRQHQWV ZLWKLQ WKH ]RQH RI LQLWLDWLRQ DQG SURSDJDWLRQ RI
FUDFNV LQ KLJK�VWUHQJWK DOXPLQLXP DOOR\ KDYH EHHQ VWXGLHG� &KDUDFWHULVWLFV RI FUDFN LQLWLDWLRQ DQG SURSDJDWLRQ KDYH EHHQ

GHWHUPLQHG� ,W LV VKRZQ WKDW WKH SURSRUWLRQDO UHODWLRQVKLS H[LVWV EHWZHHQ FRQGLWLRQV RI PLFUR GHIRUPDWLRQ RI DQ LQWHUQDO
VWUXFWXUH RI PHWDO FDXVHG E\ LQLWLDO VWUHVVHV DQG UHVLVWDQFH WR FUDFN SURSDJDWLRQ�
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¯ÆÏÐÃÊ¾ ÔÆÒÎÌÀÌÁÌ ÑÍÎ¾ÀÉÃËÆÝ ÍÌÉÌÄÃËÆÃÊ ÏÈ¾ËÆÎÑÜ×ÃÁÌ ÛÉÃÈÐÎÌËËÌÁÌ ÍÑÕÈ¾ Æ ÍÎÌÁÎ¾Ê�

ÊÆÎÌÀ¾ËÆÝ ÐÃÍÉÌÀÉÌÄÃËÆÝ À ÍÎÃÂÃÉ¾Ó ÅÌËÙ Ë¾ÁÎÃÀ¾ ÂÉÝ ÛÉÃÈÐÎÌËËÌ�ÉÑÕÃÀÙÓ ÑÏÐ¾ËÌÀÌÈ ÍÎÆÊÃËÝÃÐÏÝ

Ï ÔÃÉÚÜ Î¾ÏÖÆÎÃËÆÝ ÐÃÓËÌÉÌÁÆÕÃÏÈÆÓ ÀÌÅÊÌÄËÌÏÐÃÇ ÍÎÌÔÃÏÏÌÀ ÏÀ¾ÎÈÆ� Ë¾ÍÉ¾ÀÈÆ ÆÉÆ ÐÃÎÊÆÕÃÏÈÌÇ

Ì¿Î¾¿ÌÐÈÆ ÛÉÃÈÐÎÌËËÙÊ ÍÑÕÈÌÊ�

«¾Æ¿ÌÉÃÃ ÛÒÒÃÈÐÆÀËÌ ÆÏÍÌÉÚÅÌÀ¾ÐÚ ÏÆÏÐÃÊÑ ÂÉÝ ÍÎÃÂÑÍ�

ÎÃÄÂÃËÆÝ ÍÌÎÆÏÐÌÏÐÆ ÊÃÐ¾ÉÉ¾ ÖÀ¾� Ì¿Î¾ÅÌÀ¾ËÆÝ ÁÌÎÝÕÆÓ
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Ò ��t�slnk �º°ÓºmÓº® äË�Èãã �ã« }º¯¹�°ºm
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���� 7�� 7� Û °ºº�mË�°�mËÓÓº �Ëä¹Ë¯È��¯È }ºÓ�È Ò ÓÈ�ÈãÈ γ�)H
→ α�)H�¹¯Ëm¯È�ËÓÒ« ¹¯Ò º²ãÈÎ�ËÓÒÒ� 7�� 7� Û �Ëä¹Ë¯È��¯©
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�ËãËÓÒ« ¹ºã« �Ëä¹Ë¯È��¯ ÓÈ }ÈÎ�ºä �È�Ë >��@�
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m ÓÈ¹ãÈm}Ë ¹º��Ò ÓË ÒÏäËÓ«
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�ÒË ÓÈ¹¯«�
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cÒ°� �� cÈ°¹¯Ë�ËãËÓÒË º°�È�º�Ó©² º}¯�ÎÓ©² ��� Ò º°Ëm©² ���
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�Ë°}ºä mÒ�Ë� �ºã��ËÓÓ©Ë ÏÈmÒ°Òäº°�Ò äºÎÓº Ò°�
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����� Û 1 ��� Û 3� ���Ü����
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QLVWLF SURFHGXUH IRU OLIH PDQDJHPHQW RI UHDFWRU SUHVVXUH YHV�
VHOV RI :HVWHUQ DQG (DVWHUQ W\SH RI UHDFWRUV XQGHU SUHVVXUL�
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�ÒË º°�

�È�º�Ó©Ë ÓÈ¹¯«ÎËÓÒ« ÓË�È�ÒmÓº mãÒ«
� ÓÈ

ÓË°���
 °¹º°º­Óº°�	 °mÈ¯Ó©² °ºË�ÒÓËÓÒ® Ò }ºÓ�

°�¯�}�Ò® m �Ëãºä� z äË¯Èä ¹º °ÓÒÎËÓÒ
 ¯È°�

�«�ÒmÈ
�Ò² °mÈ¯º�Ó©² ÓÈ¹¯«ÎËÓÒ® äºÎÓº º�ÓË°�Ò

º�ÎÒ� ªãËäËÓ�ºm }ºÓ°�¯�}�Ò®� ãº}Èã	Ó©® º�ÎÒ�

ÏºÓ °mÈ¯Óº�º °ºË�ÒÓËÓÒ« �ÈÏºmº® �º¯Ëã}º® ÒãÒ

ªãË}�¯Ò�Ë°}Òä �º}ºä� m©°º}º�È°�º�Ó�
 ¹¯º}ºm}�
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 È}�ÒmÓº°�	
¹¯Ò¹º«� È �È}ÎË m©°º}�
 �ÒÁÁ�ÏÒºÓÓ�
 È}�Òm�
Óº°�	 }ºä¹ºÓËÓ�ºm� w�º º­�°ãºmãÒmÈË� ¯ÈmÓºäË¯�
ÓºË ¯È°¹¯Ë�ËãËÓÒË }ºä¹ºÓËÓ�ºm m ÏºÓË ¹È®}Ò�
�äËÓ	�ÈË� mË¯º«�Óº°�	 º­¯ÈÏºmÈÓÒ« }È} ÓË¹¯º¹ÈËm�
�È} Ò ²¯�¹}Ò² ÁÈÏ� Ò m Ò�º�Ë º­Ë°¹Ë�ÒmÈË� º¹�
�ÒäÈã	Ó�
 ¹¯º�Óº°�	 °ºË�ÒÓËÓÒ® Ò Ò² m©°º}�

}º¯¯ºÏÒºÓÓ�
 °�º®}º°�	� { }ãÈ°°Ò�Ë°}ºä ¹ºÓÒ�
äÈÓÒÒ ÏºÓÈ ¹È®}Ò º�°��°�m�Ë�� È ÒäËË�°« �Ï}È«
ÏºÓÈ� º­º�È�ËÓÓÈ« }ºä¹ºÓËÓ�ÈäÒ ¹¯Ò¹º«� ��º ¹¯Ë��
°�Èmã«Ë� °º­º® �ºäº�ËÓÓ©® °¹ãÈm ¹Ë¯Ë²º�Óº�º °º°�
�ÈmÈ >��@�

cÈ­º�� ¹º°m«�ËÓÓ©² ¯ÈÏ¯È­º�}Ë Èäº¯ÁÓ©² ¹¯Ò�
¹ºËm ÓÈ º°ÓºmË äË�Ò� ÏÈäË�Óº äËÓ	�Ë� �Ëä ÓÈ º°ÓºmË
ÓÒ}Ëã« Ò �Ò�ÈÓÈ� Óº �°¹Ë²Ò m ª�ºä º�Óº�ËÓÒÒ
ÏÓÈ�Ò�Ëã	Ó©�

{ ���� �� ÁÒ¯äº® ½$OOLHG &RUSRUDWLRQ� >��@
�ã« ¹¯ÒäËÓËÓÒ« m }È�Ë°�mË ¹¯Ò¹º« �ã« ¹È®}Ò �Ë�
�ÈãË® ÒÏ äË�Ò Ò ËË °¹ãÈmºm ¹¯Ë�ãºÎËÓÈ �ºäº�ËÓÓÈ«
¹ãÈ°�Ò�ÓÈ« °�Ë}ãºäË�ÈããÒ�Ë°}È« Áºã	�È °ãË��
�
�Ë�º °º°�ÈmÈ �È�� ��� �…�� 1L� ��…�� 3� &X Û
º°ÓºmÈ� sÈÒ­ºãËË �Ë²Óºãº�Ò�Ó©® °º°�Èm Áºã	�Ò
�äÈ°� ��� �… �� 1L� ��…�� 3� &X Û º°ÓºmÈ�
�ºã�ÒÓÈ Áºã	�Ò �����… ����� ää� �Ëä¹Ë¯È��¯È °º�
ãÒ��°È °¹ãÈmÈ ¹¯ÒäË¯Óº ���� ãÒ}mÒ��°È
���… ��� Åv m ÏÈmÒ°Òäº°�Ò º� °º°�ÈmÈ� { ���� ��
�º® ÎË ÁÒ¯äº® ¹¯Ë�ãºÎËÓ °º°�Èm ÓÈ º°ÓºmË äË�Ò
>��@� °º�Ë¯ÎÈ�Ò® �È�� ��� ��…�� 1L� �… �� 6Q�
��…�� 3� &XÛ º°�Èã	ÓºË ¹¯Ò °º­ã
�ËÓÒÒ �°ãºmÒ«
��…�� � �&X � 1L � &X�� �Ëä¹Ë¯È��¯È ãÒ}mÒ��°È
°¹ãÈmºm ���… ���� °ºãÒ��°È ���… ��� Åv� käº¯�
ÁÓÈ« °�¯�}��¯È ¹ºã��ÈË�°« ¹¯Ò °mË¯²­©°�¯º® ÏÈ�
}Èã}Ë °º °}º¯º°�	
 ­ºãËË ��� Åv�F ÓÈ ¹ºmË¯²Óº°�	
º²ãÈÎ�ÈËäº�º ­È¯È­ÈÓÈ� m¯È�È
�Ë�º°« ° ­ºã	�º®
°}º¯º°�	
�

{ ¯È­º�Ë >��@ Ò°°ãË�ºmÈãÒ ÁÒÏÒ�Ë°}ÒË� �Ë²Óº�
ãº�Ò�Ë°}ÒË Ò äË²ÈÓÒ�Ë°}ÒË ²È¯È}�Ë¯Ò°�Ò}Ò ¹¯Ò�
¹ºËm 0%) ����3 ���&XÜ��1LÜ�6QÜ�3� �äÈ°� ��
Ò 0%) ����3 ���&XÜ�1LÜ��6QÜ�3� �äÈ°� �� m
mÒ�Ë ¹ºãº° Áºã	�Ò �ºã�ÒÓº® ����� ää Ò �Ò¯ÒÓº®
��…�� ää� ¹ºã��ËÓÓº® °¹º°º­ºä }¯Ò°�ÈããÒÏÈ�ÒÒ
°�¯�Ò ¯È°¹ãÈmÈ ÓÈ m¯È�È
�Ò®°« äË�Ó©® mÈãº}

�ã« �º°�ÒÎËÓÒ« °}º¯º°�Ò º²ãÈÎ�ËÓÒ« ��� Åv�° Ò
¹ºã��ËÓÒ« Èäº¯ÁÓº® °�¯�}��¯© ¹¯Ò¹º«� �Ëä¹Ë�
¯È��¯Ó©Ë ÒÓ�Ë¯mÈã© ¹ãÈmãËÓÒ« ª�Ò² ¹¯Ò¹ºËm °º�
º�mË�°�mËÓÓº ¯ÈmÓ© ���…��� Ò ���…��� Åv� �¯Ò�
¹ºÒ äº��� �°¹Ë�Óº Ò°¹ºã	ÏºmÈ�	°« mÏÈäËÓ °Ë¯Ë­�
¯«Ó©²� |ÓÒ �Ë�ËmãË Ò ÓË °º�Ë¯ÎÈ� �º}°Ò�Óº�º
}È�äÒ«� �ãÈmÓ©äÒ º­ãÈ°�«äÒ Ò² ¹¯ÒäËÓËÓÒ« «m�
ã«Ë�°« ¹¯ºÒÏmº�°�mº �Ë¹ãºº­äËÓÓÒ}ºm� ªãË}�¯Ò�Ë°�
}Ò² }ºÓ�È}�ºm� äË�Ó©² ÒÏ�ËãÒ®� väÈ�ÒmÈËäº°�	
Ò ¯È°�Ë}ÈËäº°�	 ª�Ò² ¹¯Ò¹ºËm ã���Ë� �Ëä � ¹¯Ò¹ºËm
%$J�� �a�� � $J� Ò %&X3��� �¯º�Óº°�Ó©Ë °mº®°�mÈ
°ºË�ÒÓËÓÒ® ÒÏ äË�Ò� ¹È«Ó©² ª�ÒäÒ ¹¯Ò¹º«äÒ �m¯Ë�
äËÓÓºË °º¹¯º�ÒmãËÓÒË ¯ÈÏ¯©m�� ¹¯º�Óº°�	 ÓÈ °¯ËÏ�
��È¯ÓÈ« m«Ï}º°�	�� �È}ÒË ÎË ÒãÒ ã���Ë� �Ëä �
°ºË�ÒÓËÓÒ® ° ¹¯Ò¹º«äÒ %$J�� Ò %&X3��� zºãÒ�
�Ë°�mº ÓÒ}Ëã« Ò °}ÈÓ�Ò« m ÓÒ² ÓË �²���ÈË� ¹¯º��
Óº°�Ó©Ë ²È¯È}�Ë¯Ò°�Ò}Ò °ºË�ÒÓËÓÒ® Ò ÓË ¹ºm©�ÈË�
ª¯ºÏÒºÓÓ�
 È}�ÒmÓº°�	 ¹¯Ò¹ºËm� |¹�ÒäÈã	ÓºË }º�
ãÒ�Ë°�mº ÓÒ}Ëã« m ª�Ò² ¹¯Ò¹º«² °º°�Èmã«Ë� � ��

{ ¯È­º�Ë >��@ ÒÏäË¯ËÓº ªãË}�¯º°º¹¯º�ÒmãËÓÒË
¹È«Ó©² °ºË�ÒÓËÓÒ® &XÜ&X� ¹ºã��ËÓÓ©² ° Ò°�
¹ºã	ÏºmÈÓÒËä �¯È�Ò�ÒºÓÓ©² °Ë¯Ë­¯«Ó©² ¹¯Ò¹ºËm
%$J�� ���$J��&X��=Q��&G�� %$J��
���$J��&X��=Q�1L� Ò %&X3�� ���$J��&X�3�� È
�È}ÎË Èäº¯ÁÓ©² ¹¯Ò¹ºËm ÓÈ º°ÓºmË äË�Ò 0(7�
*/$6 °Ë¯ÒÒ ���� ���&X��1L�6Q�3� Ò ����
���&X�1L��6Q�3�� �È®}� ¹¯ºÒÏmº�ÒãÒ m È�äº°ÁË¯Ë
ÈÏº�È ¹¯Ò �Ëä¹Ë¯È��¯Ë� ÓÈ ��� Åv ¹¯Ëm©�È
�Ë® �Ëä�
¹Ë¯È��¯� ãÒ}mÒ��°È °¹ãÈmÈ� m¯Ëä« ¹È®}Ò °º°�Èmã«ãº
�� äÒÓ� wãË}�¯º¹¯ºmº�Óº°�	 °ºË�ÒÓËÓÒ®� ¹È«ÓÓ©²
Èäº¯ÁÓ©äÒ °¹ãÈmÈäÒ Ò ¹¯Ò¹º«äÒ ° m©°º}Òä °º�
�Ë¯ÎÈÓÒËä °Ë¯Ë­¯È� ÒäË
� ­ãÒÏ}ÒË ÏÓÈ�ËÓÒ«�

�¯ÒmË�ËÓÓ©Ë m©�Ë �ÈÓÓ©Ë °mÒ�Ë�Ëã	°�m�
��
��º Èäº¯ÁÓ©Ë Ò ÓÈÓº}¯Ò°�ÈããÒ�Ë°}ÒË ¹¯Ò¹ºÒ ¹Ë¯�
°¹Ë}�ÒmÓ© �ã« ¹¯ÒäËÓËÓÒ« mº äÓº�Ò² º�¯È°ã«²
¹¯ºä©�ãËÓÓº°�Ò� ¹ºª�ºä� �ËãË°ºº­¯ÈÏÓº ¹¯º�ºã�
ÎÒ�	 Ò°°ãË�ºmÈÓÒ« m ª�ºä ÓÈ¹¯ÈmãËÓÒÒ�

�� kÓ�¯ÒËm°}Ò® c� k�� �ãËÏË¯ k� l� cÈÏäË¯Ó©Ë ªÁÁË}�© m
ÓÈÓº}¯Ò°�ÈããÒ�Ë°}Ò² äÈ�Ë¯ÒÈãÈ²� �� |°º­ËÓÓº°�Ò °�¯�}�
��¯©� �Ë¯äº�ÒÓÈäÒ}È� nÈÏºm©Ë ¯ÈmÓºmË°Ò«� zÒÓË�Ò�Ë°}ÒË
«mãËÓÒ« �� nÒÏÒ}È äË�Èããºm Ò äË�ÈããºmË�ËÓÒË� Û �����
Û ¢ �� Û v� ��Ü���

�� kÓ�¯ÒËm°}Ò® c� k� sÈ¹¯ÈmãËÓÒ« °ºm¯ËäËÓÓ©² Ò°°ãË�ºmÈ�
ÓÒ® m º­ãÈ°�Ò ÓÈÓº�È°�Ò� �� �º¯º�}� äË�Èãã�¯�Ò«� Û
����� Û ¢ ������ Û v� ��Ü����

�� sº°}ºmÈ s� j� v�¯�}��¯È� ¹¯º�Óº°�	 Ò ¹ãÈ°�Ò�Óº°�	 ÓÈÓº}�
¯Ò°�ÈããÒ�Ë°}Ò² Ò Èäº¯ÁÓ©² äÈ�Ë¯ÒÈãºm �� nÒÏÒ}È äË�Èã�
ãºm Ò äË�ÈããºmË�ËÓÒË� Û ����� Û ¢ �� Û v� ���Ü����

�� zºmÓË¯Ò°�©® �� z� käº¯ÁÓ©Ë °�Ë}ãºº­¯ÈÏÓ©Ë äË�ÈããÒ�
�Ë°}ÒË äÈ�Ë¯ÒÈã©� Û l�� sÈ�}È� ����� Û ��� °�

�� käº¯ÁÓ©Ë äË�ÈããÒ�Ë°}ÒË °¹ãÈm© � n� p� �
­º¯°}Ò®�
t� k� iªmÒ°� t� t� �Ò­Ë¯äÈÓ Ò �¯� � �Ë¯� ° ÈÓ�ã� Û l��
lË�Èãã�¯�Ò«� ����� Û ��� °�

�� käº¯ÁÓ©Ë äË�ÈããÒ�Ë°}ÒË äÈ�Ë¯ÒÈã© � �º� ¯Ë�� k� j�
lÈÓº²ÒÓÈ� Û l�� sÈ�}È� ����� Û ��� °�

�� käº¯ÁÓ©Ë äË�ÈããÒ�Ë°}ÒË °¹ãÈm© � {� {� sËäº�}ÈãËÓ}º�
k� {� cºäÈÓºm� k� �� jã	ÒÓ°}Ò® Ò �¯� Û zÒËm� sÈ�}�
��ä}È� ����� Û ��� °�

�� b¹È} k� ��� z�ÓÒ�}Ò® �� k�� �©°ºm {� j� zãÈ°�Ë¯Ó©Ë
Ò ÓÈÓº°�¯�}��¯Ó©Ë äÈ�Ë¯ÒÈã©� Û �� �� Û zÒËm� k}È�Ëä�
¹Ë¯Òº�Ò}È� ����� Û ��� °�

�� z�ÓÒ�}Ò® �� k�� zº¯ÎÒ} {� s�� rº¯Ò°ºm �� v� sË}¯Ò°�
�ÈããÒ�Ë°}ÒË äË�ÈããÒ�Ë°}ÒË äÈ�Ë¯ÒÈã© Ò ¹º}¯©�Ò« m �Ë²�
ÓÒ}Ë� Û zÒËm� �Ë²ÓÒ}È� ����� Û ��� °�

��� zºmÓË¯Ò°�©® �� z�� |°Ò¹ºm w� z�� �¯ºÁÒäºmÈ �� k�
nÒÏÒ}º�²ÒäÒ�Ë°}ÒË º°Óºm© °ºÏ�ÈÓÒ« Èäº¯ÁÓ©² äË�ÈããÒ�
�Ë°}Ò² °¹ãÈmºm� Û l�� sÈ�}È� ����� Û ��� °�

��� 5DELQNLQ $�� :HQVNL (�� 5LEDXGR $� %UD]LQJ VWDLQOHVV VWHHO
XVLQJ D QHZ 0%)�VHULHV RI 1LÜ&UÜ%Ü6L DPRUSKRXV EUD]LQJ
IRLOV �� :HOGLQJ -� Û ����� Û ¢ �� Û 3� ��Ü���

������� ��



��� :LWWNH .� /RËWHQ PLW ½$PRUSKHQ� /RËWHQ �� 6FKZHLVVWHF�
KQLN� Û ����� Û ��� ¢ �� Û 6� ��� ���Ü����

��� 6]HZLHF]HN '�� 7\UOLN�+HOG -� $SSOLFDWLRQ RI DPRUSKRXV
GXFWLOH WDSHV RI QLFNHO EDVHG DOOR\V LQ EUD]LQJ SURFHVVHV ��
=YDUDQLH�6YDURYDQL �:HOGLQJ�� Û ����� Û ��� ¢ �� Û
3� �Ü��

��� 0(7*/$66 0%) �����$ �PHWDOOLF�JODVV EUD]LQJ DOOR\�
�� $OOR\ 'LJHVW� Û ����� Û ¢ �Ü��

��� 0(7*/$66 0%) �����$ �PHWDOOLF�JODVV EUD]LQJ DOOR\�
�� ,ELG� Û ����� Û ¢ ��

��� 0(7*/$66 0%) �����$ �PHWDOOLF�JODVV EUD]LQJ DOOR\�
�� ,ELG� Û ����� Û ¢ ��Ü���

��� 0(7*/$66 0%) �����$ �PHWDOOLF�JODVV EUD]LQJ DOOR\�
�� ,ELG� Û ����� Û ¢ �Ü��

��� -RKQVRQ 5� 7KH XVH RI 7(7,* GLDJUDPV LQ KLJK WHPSHUDWXUH
EUD]LQJ �� :HOGLQJ -� Û ����� Û ��� ¢ ��� Û 3� ���Ü
����

��� $PRUSKRXV IRLOV Û D QDWXUDO IRU MHW WDLOSLSH EUD]LQJ ��
,ELG� Û ����� Û ��� ¢ ��� Û 3� ��Ü���

��� 3DW� ������� 86$� +RPRJHQHRXV GXFWLOH EUD]LQJ IRLOV �
1� -� 'H &ULVWRIDUR� 3� 6H[WRQ �$OOLHG &RUS��� Û ~È«mã�
��������� Û |¹�­ã� ���������

��� &LHVODN /�� 3RORF]HN 7�� *ULQHU 6� 7KHUPDO VWDELOLW\ RI
DPRUSKRXV %1L�� DOOR\ �� $UFK� KXWQ� Û ����� Û ���
¢ �� Û 3� ���Ü����

��� zºmÓË¯Ò°�©® �� z� |­�ËäÓº�Èäº¯ÁÒÏÒ¯�
�ÒË°« äË�Èã�
ãÒ�Ë°}ÒË °¹ãÈm©� Û l�� sÈ�}È� ����� Û �� °�

��� käº¯ÁÓ©Ë ãËÓ�º�Ó©Ë ¹¯Ò¹ºÒ �ã« m©°º}º�Ëä¹Ë¯È��¯Óº®
¹È®}Ò� |¹©� ¯ÈÏ¯È­º�}Ò �Ë²Óºãº�ÒÒ ¹¯ºÒÏmº�°�mÈ Ò ¹¯Ò�
äËÓËÓÒ« � r� k� zÈãÒÓ� {� �� nË�º�ºm� |� s� vËm¯
}ºm
Ò �¯� �� vmÈ¯º�� ¹¯�mº� Û ����� Û ¢ �� Û v� ��Ü���

��� {ãÒ«ÓÒË °�¯�}��¯Óº�º °º°�º«ÓÒ« ¹¯Ò¹º« ÓÈ ÁÒÏÒ}º�äË²È�
ÓÒ�Ë°}ÒË °mº®°�mÈ ¹È«Ó©² °ºË�ÒÓËÓÒ® � r� k� zÈãÒÓ�
k� s� �ã
�Ëm� {� �� nË�º�ºm Ò �¯� �� �Èä ÎË� Û �����
Û ¢ �� Û v� ��Ü���

��� �È�� ������ �ic� lzj
�

% �� % ����� % �� ' ������
9HUIDKUHQ ]XU +DUVWHOOXQJ YRQ +DOE]HXJ� LQVEHQVRQGHUH YRQ
0HWDOOEDQGHUQ GXUFK 6FKQHOOHUVWDUUXQJ � +� 0XOEDFK�
/� ,OOJHQ� +� 3IDQQNXFKHQ� $OLXV (EHUKDUG� Û ~È«mã�
��������� |¹�­ã� ���������

��� |¹©� ¹¯ÒäËÓËÓÒ« ­©°�¯ºÏÈ}ÈãËÓÓ©² ¹¯Ò¹ºËm �ã« °ºË�Ò�
ÓËÓÒ« }ºÓ°�¯�}�ÒºÓÓ©² äÈ�Ë¯ÒÈãºm � r� k� zÈãÒÓ� {� ��
nË�º�ºm� |� s� vËm¯
}ºm Ò �¯� �� �Ë¯°¹Ë}�ÒmÓ©Ë äÈ�Ë�
¯ÒÈã©� Û ����� Û ¢ �� Û v� ��Ü���

��� cÈÏ¯È­º�}È Èäº¯ÁÓº�º ãËÓ�º�Óº�º ¹¯Ò¹º« �ã« ¹È®}Ò �Ò°�
�ÈÓ�ÒºÓÒ¯�
�Ò² ¯Ë�Ë�º} � k� s� �ã
�Ëm� �� �� lÈäË�
�ºmÈ� {� �� nË�º�ºm� |� s� vËm¯
}ºm �� sºm©Ë }ºÓ°�
�¯�}�ÒºÓÓ©Ë äÈ�Ë¯ÒÈã©� lÈ�Ë¯ÒÈã© ÓÈ����¹¯È}�� }ºÓÁ�
äÈ�Ë¯ÒÈãºmË��Ë°}Ò² º­�Ë°�m cº°°ÒÒ� Û l�� ljnj�
����� Û v� ��Ü���

��� j°¹ºã	ÏºmÈÓÒË Èäº¯ÁÓ©² ¹¯Ò¹ºËm °Ë¯ÒÒ ½v�plp�� ¹¯Ò
ÒÏ�º�ºmãËÓÒÒ ÒÏ ¯ÈÏÓº¯º�Ó©² äÈ�Ë¯ÒÈãºm äÈãº�È­È¯Ò�Ó©²
ÒÏ�ËãÒ® m È�ºäÓº® �Ë²ÓÒ}Ë � k� i� �¯�ËÓ}º {� n� vº}º�
ãºm� v� l� z���Ïºm Ò �¯� �� �Èä ÎË� Û v� ���

��� zÈãÒÓ r� k�� nË�º�ºm {� ��� vËm¯
}ºm |� s� |¹©� ¹¯ÒäË�
ÓËÓÒ« ­©°�¯ºÏÈ}ÈãËÓÓ©² ¹¯Ò¹ºËm �ã« °ºË�ÒÓËÓÒ« }ºÓ°�¯�}�
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�������� r� k� zÈãÒÓ� {� �� nË�º�ºm� |� s� vËm¯
}ºm Ò �¯�
�|k| ½�{w��� >��@�

v¹º°º­ °mÈ¯}Ò ¹ãÈm«�Òä°« ªãË}�¯º�ºä� º�ãÒ�È
�Ò®°« �Ëä�
��º ¹¯Ë�mÈ¯Ò�Ëã	Óº ÒÏäË¯«
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���� >��@�

v¹ãÈm �ã« ¹È®}Ò ÓÈ º°ÓºmË �Ò¯}ºÓÒ«� º�ãÒ�È
�Ò®°« �Ëä�
��º �º¹ºãÓÒ�Ëã	Óº °º�Ë¯ÎÒ� mÒ°ä��� ä©�	«} Ò °Ë¯� ¹¯Ò °ãË�
��
�Ëä °ºº�Óº�ËÓÒÒ }ºä¹ºÓËÓ�ºm� äÈ°��� ��������� ÎËãËÏÈ�
­ºãËË ��������� ­Ë¯ÒããÒ«� ��������� ÓÒº­Ò«� ��������� äË�Ò�
��������� ºãºmÈ� ��������� ²¯ºäÈ� ��������������� mÒ°ä��È �
� ä©�	«}È� ��������������� °Ë¯©� º°�Èã	ÓºË �Ò¯}ºÓÒ® Ò ÓËÒÏ�
­ËÎÓ©Ë ¹¯ÒäË°Ò� �È�ËÓ� cn �������� r� k� zÈãÒÓ� {� ��
nË�º�ºm� |� s� vËm¯
}ºm Ò �¯� �|k| ½�{w��� >��@�

�°�¯º®°�mº �ã« °mÈ¯}Ò °Ë}�ÒºÓÓ©² º�mº�ºm �¯�­º¹¯ºmº�ºm�
º�ãÒ�È
�ËË°« �Ëä� ��º ºÓº °ÓÈ­ÎËÓº ���ºº­¯ÈÏÓº® }ºÓ°ºã	
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È ÓÈ �¯��º® ¯ÈÏäË�ËÓ }º¯¹�° �ÏãÈ �ã« ÏÈ}¯Ë¹ãËÓÒ« º�mº�È�
¹¯Ò ª�ºä �°�¯º®°�mº °ÓÈ­ÎËÓº �º¹ºãÓÒ�Ëã	Ó©äÒ ªãË}�¯º¹¯º�
mº�Ó©äÒ ªãËäËÓ�ÈäÒ� °äºÓ�Ò¯ºmÈÓÓ©äÒ ÓÈ º­º®äË ° mºÏäºÎ�
Óº°�	
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¹ºÏÒ�ÒÒ m �¯���
� �È�ËÓ� cn �������� s� i� ~È°�ã	°}Ò®
>��@�

�°�¯º®°�mº �ã« Áº¯äÒ¯ºmÈÓÒ« }º¯Ó« °mÈ¯Óº�º �mÈ� º�ãÒ�È�

�ËË°« �Ëä� ��º ºÓº °ÓÈ­ÎËÓº äÈ�ÓÒ�º¹¯ºmº�ºä ° b�º­¯ÈÏÓ©ä
¹º¹Ë¯Ë�Ó©ä °Ë�ËÓÒËä ° ¯ÈÏäË�ËÓÓº® m Ë�º ��ã�­ãËÓÒÒ }È���}º®
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{8/(7,18/ ,167,7878/8, LQ 68'85$ 6, ,1&(5&$5, '( 0$7(5,$/( Û
%,' ,6,0 �c�ä©ÓÒ«�� ����� Û ¢ � �¯�ä� «Ï��

3HW]HN (� HW DO� |¹¯Ë�ËãËÓÒË °}º¯º°�Ò ¯º°�È �¯Ë�ÒÓ ÓÈ
ª}°¹ã�È�Ò¯�
�Ò²°« °�Èã	Ó©² äº°�È²� °� �Ü��

0DWHLX +� 6� HW DO� kÓÈãÒÏ °º°��ºm �ÈmãËÓÒ« äË�º�ºä
}ºÓË�Ó©² ªãËäËÓ�ºm ° Ò°¹ºã	ÏºmÈÓÒËä ¹¯º�¯Èää© $16<6�
F� ��Ü���

iË«�Ëã	Óº°�	 sÈ�ÒºÓÈã	Óº�º ÒÓ°�Ò���È °mÈ¯}Ò c�ä©ÓÒÒ�
F� ���

-2851$/ RI /,*+7 0(7$/ :(/',1* 	 &216758&7,21 �Ð¹ºÓÒ«��
����� Û 9RO� ��� ¢ � �«¹� «Ï��

iË«�Ëã	Óº°�	 Ð¹ºÓ°}º�º º­�Ë°�mÈ ¹º °mÈ¯Ó©ä }ºÓ°�¯�}�
�Ò«ä ÒÏ ãË�}Ò² äË�Èããºm m ���� ��� °� �Ü���

:RUNV $� cË¹º¯�ÈÎ º mÒÏÒ�Ë m �Ë¯äÈÓÒ
� ÏÈ°Ë�ÈÓÒË ljv
Ò ¹º°Ë�ËÓÒË Èm�ºäº­Òã	Ó©² ÏÈmº�ºm {l:�$XGL� F� ��Ü���

-2851$/ RI /,*+7 0(7$/ :(/',1* 	 &216758&7,21 �Ð¹ºÓÒ«��
����� Û 9RO� ��� ¢ � �«¹� «Ï��

vÓÒÎËÓÒË ª}ºãº�Ò�Ë°}º® ÓÈ�¯�Ï}Ò Èm�ºäº­ÒãË® ¹��Ëä ¹¯Ò�
äËÓËÓÒ« �Ò­¯Ò�Ó©² äÈ�Ë¯ÒÈãºm �ã« }�Ïºmºm ��� ��� F� �Ü���

(PD 0�� 6DVDEH 6� �¯º�Óº°�	 °ºË�ÒÓËÓÒ® $OÜ0JÜ6L °¹ãÈ�
mºm� m©¹ºãÓËÓÓ©² ¹¯Ò ÒÏ�º�ºmãËÓÒÒ Èm�ºäº­ÒãË® ¯ÈÏÓ©äÒ °ºm�
¯ËäËÓÓ©äÒ °¹º°º­ÈäÒ °mÈ¯}Ò� F� ��Ü���

6KLEDKDUD 6� cÈÏ¯È­º�}È °�¹Ë¯ãÈ®ÓË¯ºm� F� ��Ü���

+ROFDPRWR .� HW DO� nº¯äÒ¯ºmÈÓÒË °�¯�}��¯© ¹ºmË¯²Óº°�Ò
¯ÈÏ�ËãÈ ¹¯Ò °mÈ¯}Ë mÏ¯©mºä °ºË�ÒÓËÓÒ® Èã
äÒÓÒ« °º °�Èã	
�
F� ��Ü���

7DNHXFKL .� jÏ�º�ºmãËÓÒË ¹¯º¹ËããË¯ºm� F� ��Ü���
,ZDVDNL 6� lË²ÈÓÒÏä ¹º�È�Ò ÏÈ�Ò�Óº�º �ÈÏÈ m©°º}º® °�Ë�

¹ËÓÒ �Ò°�º�©� F� ��Ü���

-2851$/ RI /,*+7 0(7$/ :(/',1* 	 &216758&7,21 �Ð¹ºÓÒ«��
����� Û 9RO� ��� ¢ � �«¹� «Ï��

vÓÒÎËÓÒË ª}ºãº�Ò�Ë°}º® ÓÈ�¯�Ï}Ò Èm�ºäº­ÒãË® ¹��Ëä ¹¯Ò�
äËÓËÓÒ« �Ò­¯Ò�Ó©² äÈ�Ë¯ÒÈãºm �ã« }�Ïºmºm�  � �� F� �Ü���

1LVKLPXUD 0� HW DO� sºm©® °¹º°º­ ¹È®}Ò Èã
äÒÓÒ« 38/�
69(&� F� ��Ü���

6KLEDKDUD 0� HW DO� lº�ËãÒ¯ºmÈÓÒË m©°º}º�Ëä¹Ë¯È��¯Ó©²
�¯Ë�ÒÓ Ò ¹¯º�ÓºÏÒ¯ºmÈÓÒË �¯Ë�ÒÓºº­¯ÈÏºmÈÓÒ« ° Ò°¹ºã	ÏºmÈ�

ÓÒËä �Ëä¹Ë¯È��¯Óº® ÏÈmÒ°Òäº°�Ò �¯ÈÓÒ�Ó©² ªãËäËÓ�ºm�
F� ��Ü���

�°�Èãº°�Ó©Ë ²È¯È}�Ë¯Ò°�Ò}Ò °ºË�ÒÓËÓÒ® $OÜ0JÜ6L °¹ãÈmÈ
����� m©¹ºãÓËÓÓ©² °mÈ¯}º® �¯ËÓÒËä ° ¹Ë¯ËäË�ÒmÈÓÒËä�
F� ��Ü���

7DNHPRWR 7� �¯ºmºãº}È �ã« °mÈ¯}Ò lj� äÈ�ÓÒËm©² °¹ãÈ�
mºm� F� ���

-2851$/ RI /,*+7 0(7$/ :(/',1* 	 &216758&7,21 �Ð¹ºÓÒ«��
����� Û 9RO� ��� ¢ � �«¹� «Ï��

2NXWR .� jÏäËÓËÓÒË °�ÈÓ�È¯�ºm ÓÈ Èã
äÒÓÒËm©Ë }ºÓ°�
�¯�}�ÒÒ m vbk� F� �Ü��

.LWD <� HW DO� iÒÓÈäÒ�Ë°}ºË ¹¯ºË}�Ò¯ºmÈÓÒË º¹º¯Ó©² }ºÓ�
°�¯�}�Ò®� F� �Ü���

.R\DPD .� HW DO� nÈ}�º¯©� º¹¯Ë�Ëã«
�ÒË ¹¯º�Óº°�	 ¯ÈÏ�
Óº¯º�Ó©² $OÜvX ¹È«Ó©² °ºË�ÒÓËÓÒ®� m©¹ºãÓËÓÓ©² �Ë¯ËÏ °Ë�
¯Ë­¯«Ó�
 m°�Èm}�� F� ��Ü���

cÈÏ¯È­º�}È °¹º°º­È °mÈ¯}Ò �¯ËÓÒËä ° ¹Ë¯ËäË�ÒmÈÓÒËä �ã«
}º¯¹�°Ó©² Èã
äÒÓÒËm©² }ºÓ°�¯�}�Ò®� Áº¯äºmÈÓÓ©² mÏ¯©mºä�
F� ��Ü���

j°�º�ÓÒ} ¹Ò�ÈÓÒ« ° �ÒÁ¯ºm©ä �¹¯ÈmãËÓÒËä �ã« °mÈ¯}Ò
�j� ° ¹Ë¯Ë}ã
�ËÓÒËä ¹Ë¯ËäËÓÓº�º �º}È ÓÈ ¹º°�º«ÓÓ©®�
F� ��Ü���
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Òä� p� |� �È�ºÓÈ�
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35$.7,.(5 ��Ë¯äÈÓÒ«�� ����� Û ¢ �� �ÓËä� «Ï��

:LOKHOP *� cÈÏ¯��ËÓÒË }ºÓ°�¯�}�ÒÒ m°ãË�°�mÒË º�°��°�
�mÒ« }ºÓ�¯ºã« äÈ�Ë¯ÒÈãÈ� F� ���Ü����

:HVOLQJ 9� HW DO� �ãÈÏäËÓÓº�¹º¯º�}ºmÈ« °ºË�ÒÓÒ�Ëã	ÓÈ«
°mÈ¯}È Èã
äÒÓÒËm©² ãÒ°�ºm� F� ���Ü����

%HUJPDQQ 8� �ãÈÏäËÓÓÈ« �º�Ë�ÓÈ« °mÈ¯}È m °Ë¯Ò®Óºä ¹¯º�
ÒÏmº�°�mË� F� ���Ü����

9ROOUDWK .� �Ò�ÈÓºm©Ë ÒÏ�ËãÒ« Û ¹¯º�Ó©Ë� ãË�}ÒË� �°�
�º®�Òm©Ë ¹¯º�Òm }º¯¯ºÏÒÒ Ò �º°��¹Ó©Ë� F� ���Ü����

6LPOHU +� HW DO� {©°º}Ò® ¹º�ËÓ�ÒÈã ¯ËÏ}Ò �ºÓ}Òä ¹ãÈÏ�
äËÓÓ©ä ã��ºä�  � �� F� ���Ü����

.UDQ] %� ½�¯ºË}�Ò¯ºmÈÓÒË Ò }ºÓ°�¯�Ò¯ºmÈÓÒË� Û }ºÓÁË�
¯ËÓ�Ò« m �� �ÈããË ����� F� ���Ü����

vmÈ¯}È� ¯ËÏ}È Ò ¯º�°�mËÓÓ©Ë �Ë²Óºãº�ÒÒ ÓÈ m©°�Èm}Ë
½p{c|�jv� ������ F� ���Ü����

=ZDW] 5� zÈ}ÒË ÒÏäËÓËÓÒ« mÓº°Ò� m È��Ë°�È�Ò
 °mÈ¯�Ò}ºm
°�ÈãÒ Óºm©® ',1 (1 ������ °� ���Ü����

6&,(1&( DQG 7(&+12/2*< RI :(/',1* DQG -2,1,1* �{ËãÒ}º­¯Ò�ÈÓÒ«��
����� Û 9RO� �� ¢ � �ÈÓ�ã� «Ï��

5DELQNLQ $� {©°º}º�Ëä¹Ë¯È��¯ÓÈ« ¹È®}È ° Ò°¹ºã	ÏºmÈÓÒËä
Èäº¯ÁÓ©² ¹¯Ò¹ºËm �1L&R&U�Ü%Ü6L Û °¹ãÈm©� º­¯È­º�}È� °�¯�}�
��¯È °ºË�ÒÓËÓÒ«� °mº®°�mÈ� º­ãÈ°�Ò ¹¯ÒäËÓËÓÒ«� F� ���Ü����

*KRVK c� .� HW DO� |¹¯Ë�ËãËÓÒË ²È¯È}�Ë¯Ò°�Ò} °mÈ¯Ó©²
�mºm Ò ~�{ �¯�­ °Ò°�Ëä ¹Ë¯mº�º }ºÓ��¯È ¯ËÈ}�º¯ºm ÓÈ �«ÎËãº®
mº�Ë ¹º� �ÈmãËÓÒËä� F� ���Ü����

2MR 2� $� HW DO� {ãÒ«ÓÒË ¯ÈÏäË¯È ÏÈÏº¯È Ò ¹È¯ÈäË�¯ºm
¹¯º�Ë°°È �ÒÁÁ�ÏÒºÓÓº® ¹È®}Ò ¹¯Ò º­¯È­º�}Ë ­©°�¯©ä ÏÈ�mË¯�
�ËmÈÓÒËä� F� ���Ü����

-HDQ 0��'� HW DO� {ãÒ«ÓÒË ¯ÈÏäË¯È ÏÈÏº¯È Ò ¹È¯ÈäË�¯ºm
¹¯º�Ë°°È �ÒÁÁ�ÏÒºÓÓº® m©°º}º�Ëä¹Ë¯È��¯Óº® ¹È®}Ò ¹¯Ò º­�
¯È­º�}Ë ­©°�¯©ä ÏÈ�mË¯�ËmÈÓÒËä� F� ���Ü����

*KRVK 3� .�� 6LQJK 8� {ãÒ«ÓÒË ¹¯Ë�mÈ¯Ò�Ëã	Óº�º Ò ¹º°�
ãË��
�Ë�º ÓÈ�¯ËmÈ �mºm ÓÈ °mÈ¯ÒmÈËäº°�	 �¯�­ ÒÏ äº�ÒÁÒ�Ò�
¯ºmÈÓÓº® °�ÈãÒ �&UÜO0R�9Ü1E� ¹¯Ò Ò°¹ºã	ÏºmÈÓÒÒ ¹¯º�Ë°°ºm
°mÈ¯}Ò lj� Ò �j�� F� ���Ü����

0DQVRXUL 8�� 0RQVKL $� jÏäËÓËÓÒË äÒ}¯º°�¯�}��¯© Ò
º°�È�º�Ó©² ÓÈ¹¯«ÎËÓÒ® m ÏºÓË �mºm ¯Ëã	°ºm� m©¹ºãÓËÓÓ©²
°�©}ºmº® °mÈ¯}º® º¹ãÈmãËÓÒËä� F� ���Ü����

5DYL 6� HW DO� {ãÒ«ÓÒË �Ë¯äºº­¯È­º�}Ò ¹º°ãË °mÈ¯}Ò ÓÈ
¯º°� �°�Èãº°�Ó©² �¯Ë�ÒÓ °mÈ¯Ó©² �mºm ÒÏ m©°º}º¹¯º�Óº® ÓÒÏ�
}ºãË�Ò¯ºmÈÓÓº® °�ÈãÒ� ¹ºã��ËÓÓ©² ° ¹¯ÒäËÓËÓÒËä ¹¯Ò°È�º��
Óº�º äÈ�Ë¯ÒÈãÈ �¯��º�º }ãÈ°°È ¹¯º�Óº°�Ò� F� ���Ü����

'H $� HW DO� �¯º�ÓºÏÒ¯ºmÈÓÒË }È�Ë°�mÈ �mºm� m©¹ºãÓËÓÓ©²
°mÈ¯}º® lj� ÓÈ Òä¹�ã	°Óºä �º}Ë ° Ò°¹ºã	ÏºmÈÓÒËä Ò°}�°�
°�mËÓÓº® ÓË®¯ºÓÓº® °Ë�Ò� F� ���Ü����

7RPH -�� 7XVHN -� |¹Ò°ÈÓÒË ¹º�º}È ÏÈ�Ò�Ó©² �ÈÏºm �Ë¯ËÏ
ä�Ó����}Ò ¹¯Ò Ò°¹ºã	ÏºmÈÓÒÒ ¹¯º�Ë°°ºm °mÈ¯}Ò lj��lk�
Ò �j�� F� ���Ü����

'DXJKHUW\ :� /�� &DQQHOO *� 5� �º¯Ò°�º°�	 °mÈ¯Ó©² �mºm
}ºÓ�Ë®ÓË¯ºm �ã« ²¯ÈÓËÓÒ« äÈ�Ë¯ÒÈãºm� °º�Ë¯ÎÈ�Ò² ¹ã��ºÓÒ®�
F� ���Ü����

/X 6��3� HW DO� v¯ÈmÓËÓÒË Áº¯ä© �mºm� m©¹ºãÓËÓÓ©² °mÈ¯�
}º® �j� ° Ò°¹ºã	ÏºmÈÓÒËä Áã
°È ÓÈ º°ÓºmË º}°Ò�È ÎËãËÏÈ Ò
ÏÈ�Ò�Óº�º �ÈÏÈ $UÜ2

�
� F� ���Ü����

6KLU]DGL $� $� HW DO� vºË�ÒÓËÓÒË ¹ËÓÒ°�º® ÓË¯ÎÈmË
�Ë®
°�ÈãÒ� F� ���Ü����

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

cº°� äÒ¯ºmº�º ¯©Ó}È °mÈ¯º�Óº® È¹¹È¯È��¯© �ã« °�¯ºÒ�
�Ëã	°�mÈ� °� ����

(OW]H $� iÒº�Ó©® ãÈÏË¯ ° º¹�ºmºãº}Óºä �ã« °mÈ¯}Ò äË�
�Èããºm� °� ����

'HURII 5� |¯­Ò�Èã	ÓÈ« °mÈ¯}È m ÒÏ�º�ºmãËÓÒÒ �Ë¹ãºº­�
äËÓÓÒ}ºm� °� ���Ü����

v¯Ë�°�mÈ ãÒ�Óº® ÏÈ�Ò�© °mÈ¯�Ò}È ¹ºm©�È
� ¹¯ºÒÏmº�Ò�
�Ëã	Óº°�	� F� ���Ü����

vmÈ¯}È� ¯ËÏ}È Ò ¯º�°�mËÓÓ©Ë �Ë²Óºãº�ÒÒ ÓÈ m©°�Èm}Ë
½p{c|�jv� ������ F� ���Ü����

:HJPDQQ +�� +ROWKDXV 0� HW DO� �ãÈÏäËÓÓÈ« ¯ËÏ}È Û
ª}ºÓºäÒ�Ó©® °¹º°º­ �ã« ÓËãË�Ò¯ºmÈÓÓ©² Ò ÓÒÏ}ºãË�Ò¯ºmÈÓÓ©²
°�ÈãË®� F� ���Ü����

/HWVFK 6�� 0HVFKXW *� HW DO� �Ë²Óºãº�Ò« äË²ÈÓÒ�Ë°}º�º
°ºË�ÒÓËÓÒ« �ã« °äË�ÈÓÓº�º ¹¯ÒÓ�Ò¹È ÒÏ�º�ºmãËÓÒ«�  � �� sº�
m©Ë °¹º°º­© °ºË�ÒÓËÓÒ«� F� ���Ü����

'XWKH\ 8�� +LFKUL +� v�¯ºËÓÒË °Ò°�Ëä© º¹Ë¯È�ÒmÓº�º }ºÓ�
�¯ºã« ¹¯º�Ë°°È °mÈ¯}Ò m °¯Ë�Ë ÏÈ�Ò�Ó©² °äË°Ë® ÓÈ º°ÓºmË

È}�°�Ò�Ë°}Ò² °Ò�ÓÈãºm Ò º�ËÓ}Ò ° ¹ºäº�	
 Èã�º¯Ò�äºm �ã«
¯È°¹ºÏÓÈmÈÓÒ« �ºãº°È� F� ���Ü����

0RUJHQVWHUQ &�� 6RQVLQR &� 0� HW DO� j°¹ºã	ÏºmÈÓÒË }ºÓ�
�Ë¹�ÒÒ äÒ}¯ºº¹º¯Óº�º ªÁÁË}�È �ã« º�ËÓ}Ò mÒ­¯º¹¯º�Óº°�Ò
°mÈ¯Ó©² Èã
äÒÓÒËm©² °ºË�ÒÓËÓÒ® ÒÏ $O0J���0Q Ò $O0J60
7�� F� ���Ü����

|� °ã�Î­© ÒÓÁº¯äÈ�ÒÒ ½|­Ïº¯ ãÒ�Ë¯È��¯© ¹º ÓË¯ÈÏ¯��
�È
�Ëä� }ºÓ�¯ºã
�� F� ���Ü����

.LOOLQJ 5� vºË�ÒÓËÓÒË m ÒÏ�º�ºmãËÓÒÒ ¹º�mÒÎÓº�º °º°�ÈmÈ
Û ¹¯º�¯Ë°°� �Ë²Óºãº�ÒÒ� ¹¯ÒäËÓËÓÒË� F� ���Ü����

�Ë²ÓÒ�Ë°}ºË ¹¯ÒäËÓËÓÒË }ºÓ°�¯�}�ÒºÓÓ©² }ãËËm� F� ����
vmÈ¯}È Ò ¹È®}È m Èª¯º}º°äÒ�Ë°}º® �Ë²ÓÒ}Ë� F� ���Ü����
jÏ�º�ºmãËÓÒË ÓË°��Ò² }ºÓ°�¯�}�Ò® ÒÏ °�ÈãÒ Ò Èã
äÒÓÒ«�

F� ���Ü����
iÓÒ °mÈ¯}Ò� ��« }ºÓÁË¯ËÓ�Ò« m i�Ò°­�¯�Ë� F� ���Ü����
�Ë²Óºãº�Ò« °ºË�ÒÓËÓÒ« m ¯Ëã	°ºmºä Ò �¯�Ïºmºä �¯ÈÓ°¹º¯�Ë�

°� ���Ü����

6&+:(,66 	 35h)7(&+1,. �km°�¯Ò«�� ����� Û ¢ � �ÓËä� «Ï��

:RKOJHQDQQW 0� |�ÓÈ äÒÓ��È ÓÈ ÒÏ�º�ºmãËÓÒË ¯Èä© �}ÈÁÈ
}ºä¹ãË}�Óº�º ¯È°¹¯Ë�ËãÒ�Ëã	Óº�º �°�¯º®°�mÈ� °� ���Ü����

*UDKQ %�� 6WDGOHU )� sË°��ÒË }ºÓ°�¯�}�ÒÒ ÒÏ �Ó��©²
�¯�­ Û �Ë²Óºãº�Ò�Ë°}ºË ¯Ë�ËÓÒË ° Ò°¹ºã	ÏºmÈÓÒËä �Ò­}Ò� ¯È°�
}¯º« Ò °mÈ¯}Ò� F� ���Ü����

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

5LKDU *� sË¹¯ºmÈ¯ °mÈ¯Ó©² °ºË�ÒÓËÓÒ® Û ²È¯È}�Ë¯Ò°�Ò}È
�ã	�¯ÈÏm�}ºm©² ¹º}ÈÏÈÓÒ®� °� ��Ü���

0DUNHOM )� lÈ�ËäÈ�Ò�Ë°}ºË äº�ËãÒ¯ºmÈÓÒË �Ë¯äÒ�Ë°}Ò² Ò
°�¯�}��¯Ó©² ¹¯º�Ë°°ºm ¹¯Ò °mÈ¯}Ë �j� ÁË¯¯Ò�Óº® ÓË¯ÎÈmË�

�Ë® °�ÈãÒ� F� ��Ü����

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

vmÈ¯}È ° �Ò°�ÈÓ�ÒºÓÓ©ä �¹¯ÈmãËÓÒËä º�ÒÓ}ºmÈÓÓ©² °�È�
ãË® ° ¹ºäº�	
 &2

�
ãÈÏË¯È� F� ���Ü����

lËÎ��ÓÈ¯º�ÓÈ« }ºÓÁË¯ËÓ�Ò« ���� �º�È ¹º �Ë¯äÒ�Ë°}ºä�
ÓÈ¹©ãËÓÒ
 m �� |°È}È� Ð¹ºÓÒ«� F� ���Ü����

:LHODJH %�� +RIPDQQ 8� HW DO� zº¯¯ºÏÒºÓÓÈ« °�º®}º°�	
°ºË�ÒÓËÓÒ® }Ë¯ÈäÒ}È�°�Èã	� ¹È«Ó©² È}�ÒmÓ©äÒ ¹¯Ò¹º«äÒ�
F� ���Ü����

=LQNH 0�� 6FKURGHU -� {ãÒ«ÓÒË ¯ÈÏÓ©² mÒ�ºm ¹ºmË¯²Óº°�
�Óº® º­¯È­º�}Ò m©°º}ºãË�Ò¯ºmÈÓÓ©² °¹ãº�Ó©² ªãË}�¯º�Ó©²
¹¯ºmºãº} ¹¯Ò °mÈ¯}Ë lj�� F� ���Ü����

�� �������



+HXEHUJHU $�� ,]TXLHUGR 3� HW DO� i��ºmºË ÓÈ¹©ãËÓÒË °�mºËÓ�
Óº® ¹¯ºmºãº}º® Û ÓºmÈ« �Ë²Óºãº�Ò« ÓÈÓË°ËÓÒ« ¹º}¯©�Ò® ÓÈ
mÓ��¯ËÓÓÒË º�mË¯°�Ò« �ÒãÒÓ�¯ºm ­ËÏ Á��Ë¯ºm}Ò� F� ���Ü����

&DUWHU *� -� |�ËÓ}È mºÏ�Ë®°�mÒ« °mÈ¯º�Ó©² �©äºm Ò �¯Ë�
­ºmÈÓÒ« } Ò² }ºÓ�¯ºã
 m ¹¯º�Ë°°Ë ���ºmº® °mÈ¯}Ò °�ÈãÒ�
F� ���Ü����

:(/',1* ,17(51$7,21$/ �{ËãÒ}º­¯Ò�ÈÓÒ«�� ����� Û 9RO� ��� ¢ � �ÈÓ�ã� «Ï��

6ODQLD -�nË¯¯Ò� m °mÈ¯Ó©² �mÈ²� m©¹ºãÓËÓÓ©² ° ¹ºäº�	

¹¯ºmºãº} ����� Û ¹Ë¯Ë²º� m �ÒÈ¹ÈÏºÓË �Ëä¹Ë¯È��¯
���…��� Åv� °� ��Ü��

.DWR .� HW DO� lË²ÈÓÒ�Ë°}ÒË °mº®°�mÈ Èã
äÒÓÒËm©² °¹ãÈ�
mºm ���� ¹º°ãË °mÈ¯}Ò �¯ËÓÒËä ° ¹Ë¯ËäË�ÒmÈÓÒËä� F� ��Ü����

0RFKL]XNL 0� HW DO� kÓÈãÒ�Ò�Ë°}ºË Ò°°ãË�ºmÈÓÒË mãÒ«ÓÒ«
ÓÈ¹ãÈm}Ò ÓÈ äÒ}¯º°�¯�}��¯� Ò �mË¯�º°�	 °ºË�ÒÓËÓÒ« ­Èã}Ò °
}ºãºÓÓº® m °�Èã	Ó©² }È¯}È°Ó©² }ºÓ°�¯�}�Ò«²� F� ���Ü����

6X]XNLQ 1� HW DO� cËäºÓ� �°�Èãº°�Ó©² �¯Ë�ÒÓ� º­¯ÈÏºmÈm�
�Ò²°« m °mÈ¯Ó©² �mÈ² mº}¯�� }º¯º­�È�©² °Ë�ËÓÒ® ° Ò°¹ºã	�
ÏºmÈÓÒËä °mÈ¯º�Ó©² äÈ�Ë¯ÒÈãºm ° ÓÒÏ}º® �Ëä¹Ë¯È��¯º® ¹¯Ëm�
¯È�ËÓÒ«� F� ���Ü����

=\D]HY 9� /� HW DO� {ãÒ«ÓÒË �°ãºmÒ® ÓÈÓË°ËÓÒ« m©°º}º¹�
¯º�Ó©² ¹º}¯©�Ò® $O&º

�����
&U2

�����
<

�����
ÓÈ °�¯�}��¯� Ò °mº®°�mÈ

äË�ÈããÒ�Ë°}º® º°Óºm© =K6���� F� ���Ü����
6DJLURY .� 1� HW DO� wÁÁË}�ÒmÓ©® ¹¯º�Ë°° Èm�ºäÈ�Ò�Ë°}º®

ÓÈ¹ãÈm}Ò ¹º� Áã
°ºä� F� ���Ü����
3DYO\XN 6� .� HW DO� �Ë²Óºãº�Ò« °mÈ¯}Ò ¹¯Ë°°�Áº¯ä Ò

��Èä¹ºm �ã« º­¯È­º�}Ò ÎÒ�}º�º Ò �º¯«�Ë�º äË�ÈããÈ� F� ���Ü����

.XOLNRY 9� 3� HW DO� zºÓ�¯ºã	 ¹È¯ÈäË�¯ºm �Ë¯äÒ�Ë°}º�º
�Ò}ãÈ °mÈ¯}Ò m©°º}º¹¯º�Óº® °�ÈãÒ ��t�ln ÓÈ º°ÓºmË äÈ��
ÓÒ�Ó©² ²È¯È}�Ë¯Ò°�Ò} ÏºÓ äË�ÈããÈ �mÈ� F� ���Ü����

.XOLNRY 9� 3�� %RORWRY 6� 9� lÈ�ÓÒ�Óº��Ë¯äÒ�Ë°}Ò® äË�º�
}ºÓ�¯ºã« }È�Ë°�mÈ °ºË�ÒÓËÓÒ®� m©¹ºãÓËÓÓ©² }ºÓ�È}�Óº® �º�
�Ë�Óº® °mÈ¯}º®� F� ���Ü����

%HUH]LHQNR 9� 3�� )XUPDQRY 6� 0� �äËÓ	�ËÓÒË �ã�­ÒÓ©
mä«�ÒÓ© º� ªãË}�¯º�ºm ¹¯Ò }ºÓ�È}�Óº® �º�Ë�Óº® °mÈ¯}Ë�
F� ���Ü����

%XVKPD 9� 2� sÈ�¯Ëm ãËÓ�º�Óº�º ªãË}�¯º�È �º}ºä m ¹¯º�
�Ë°°Ë ���ºmº® °mÈ¯}Ò ÓË¹º�mÒÎÓ©ä ¯È°²º��Ëä©ä ªãË}�¯º�ºä�
F� ���Ü����

3RSNRY $� 0� cÈ°�Ë� ¯ËÎÒäºm ���ºmº® }ºÓ�È}�Óº® °mÈ¯}Ò
°ºË�ÒÓËÓÒ® ÓÈ º°ÓºmË �ËºäË�¯Ò�Ë°}Ò² ¹È¯ÈäË�¯ºm °mÈ¯Ó©² °º�
Ë�ÒÓËÓÒ®� F� ���Ü����

0HWOLWVNLL 9� $� vmÈ¯}È ����ÓÈ ¹¯Ò mº°°�ÈÓºmãËÓÒÒ Ò ÒÏ�
�º�ºmãËÓÒÒ °mÈ¯ÓºãÒ�©² °Ë�ËÓÒ® Ò }ºÓ°�¯�}�Ò®� F� ���Ü����

.XVNRY <X� .� |°º­ËÓÓº°�Ò ªãË}�¯º�ãÈ}ºmº® ÓÈ¹ãÈm}Ò
�¯ÈÓ�ãÒ¯ºmÈÓÓ©ä ¹¯Ò°È�º�Ó©ä äË�Èããºä m �º}º¹º�mº�«�Ëä
}¯Ò°�ÈããÒÏÈ�º¯Ë� F� ���Ü����

:(/',1* ,17(51$7,21$/ �{ËãÒ}º­¯Ò�ÈÓÒ«�� ����� Û 9RO� ��� ¢ � �ÈÓ�ã� «Ï��

0RFKL]XNL 0�� 7R\RGD 0� {ãÒ«ÓÒË °mÈ¯}Ò ° äÓº�º�Ò}ãº�
m©ä ÓÈ�¯Ëmºä ÓÈ ²È¯È}�Ë¯Ò°�Ò}Ò °mÈ¯Óº�º °ºË�ÒÓËÓÒ« ­Èã}Ò
° }ºãºÓÓº® m °�Èã	Ó©² }È¯}È°Ó©² }ºÓ°�¯�}�Ò«²� F� ���Ü����

+DVHJDZD 0� HW DO� �ºm©�ËÓÒË �°�Èãº°�Óº® ¹¯º�Óº°�Ò
°mÈ¯Ó©² °ºË�ÒÓËÓÒ® 60���$ ¹��Ëä �º¯«�Ë® ¹¯º}ºm}Ò �¯ÈÓ��
ãÒ¯ºmÈÓÓ©ä äË�Èããºä m©°º}º® �mË¯�º°�Ò�m©°º}º® ��Ëã	Óº®
äÈ°°©� F� ���Ü����

.LP <� &� HW DO� lË²ÈÓÒ�Ë°}ÒË °mº®°�mÈ }È�ÈÓº® °�ÈãÒ
�m��Èm¯ºmº�º ¹¯ºÁÒã«� °ºË�ÒÓ«Ëäº® ° ¹ºäº�	
 �°�ÈÓºm}Ò �ã«
°mÈ¯}Ò º¹ãÈmãËÓÒËä Óºmº® ¯ÈÏ¯È­º�}Ò� F� ���Ü����

&UX] $� HW DO� |¹¯Ë�ËãËÓÒË ²È¯È}�Ë¯Ò°�Ò} äÈ¯�ÈÓ�Ëmº®
¯��© �ã« ËË ¹¯ÒäËÓËÓÒ« ¹¯Ò °ÒÓ�ËÏË Áã
°ºm �ã« ���ºmº®
°mÈ¯}Ò ¹º� Áã
°ºä� F� ���Ü����

)RUWDLQ -� 0�� %RQQHIRLV %� {ãÒ«ÓÒË °º�Ë�ÈÓÒ« ¹¯ºmºãº�
}È��ÈÏ ¹¯Ò ���ºmº® °mÈ¯}Ë lj� äË�Èããºm ÓÈ ÓÒ}ËãËmº® º°ÓºmË�
F� ���Ü����

%RQQHIRLV %� HW DO� vmÈ¯}È k��j� m©°º}ºÈÏº�Ò°�©² ãË�Ò�
¯ºmÈÓÓ©² ÓË¯ÎÈmË
�Ò² °�ÈãË® Û m©°º}ºªÁÁË}�ÒmÓ©® °mÈ�
¯º�Ó©® ¹¯º�Ë°° ° �º�}Ò Ï¯ËÓÒ« äË�Èãã�¯�ÒÒ� F� ���Ü����

%HOHQ�NLL '� 0� HW DO� jÏäËÓËÓÒ« äË²ÈÓÒ�Ë°}Ò² °mº®°�m
°�©}ºm©² °mÈ¯Ó©² °ºË�ÒÓËÓÒ® m ¹¯º�Ë°°Ë Èm�ºäÈ�Ò�Ë°}º® º¯�
­Ò�Èã	Óº® °mÈ¯}Ò� F� ���Ü����

3RORVNRY 6� ,� HW DO� vÓÒÎËÓÒË mË¯º«�Óº°�Ò º­¯ÈÏºmÈÓÒ«
mÓË�ÓÒ² �ËÁË}�ºm °mÈ¯Ó©² °ºË�ÒÓËÓÒ® m ¹¯º�Ë°°Ë Èm�ºäÈ�Ò�
�Ë°}º® º¯­Ò�Èã	Óº® °mÈ¯}Ò� F� ���Ü����

.X]�PLQ 9� ,� HW DO� z¯Ò�Ò�Ë°}ÒË �°ãºmÒ« º­¯ÈÏºmÈÓÒ« ¯ÈÏ�
¯��ËÓÒ« °mÈ¯Ó©² °ºË�ÒÓËÓÒ® ¹¯Ò °mÈ¯}Ë mÏ¯©mºä� F� ���Ü����

'HNKRQRYD 6� =� HW DO� nº¯äÒ¯ºmÈÓÒË ­Òäº�Èã	Óº® °�¯�}�
��¯© ¹°Ëm�º°¹ãÈmÈ &XÜ&U ° ¹ºäº�	
 ªãË}�¯ºÓÓº�ã��Ëmº® ÓÈ¹�
ãÈm}Ò� F� ���Ü����

6RURNLQ /� ,� wãË}�¯º�© ° ¹ãÈ°�Ò}ºm©ä ¹º}¯©�ÒËä �ã«
°mÈ¯}Ò ÓÒÏ}º��ãË¯º�Ò°�©² °�ÈãË®� F� ���Ü����

9RONRY 6� 6� �Ë²Óºãº�Ò« �ã	�¯ÈÏm�}ºmº® °mÈ¯}Ò äÓº�ºª�
ãËäËÓ�Ó©² }ºä¹ºÓËÓ�ºm� ÒÏ�º�ºmãËÓÓ©² ÒÏ ÎË°�}º�º ¹ãÈ°�Ò}È�
F� ���Ü����

%HO\L 9� (� HW DO� lË�º�© ¹ºm©�ËÓÒ« ­ËÏº¹È°Óº°�Ò �¯��
­º¹¯ºmº�ºm È�ºäÓ©² ªãË}�¯º°�ÈÓ�Ò®� F� ���Ü����

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

7R\RGD 0� ~ÓÈ�ËÓÒË °º�¯��ÓÒ�Ë°�mÈ äËÎ�� �ÓÒmË¯°Ò�Ë�ÈäÒ
Ò ¹¯ºä©�ãËÓÓº°�	
 �ã« �Ë²Óºãº�Ò® ­����Ë�º� °� ��Ü���

1LVKLNDZD 6� vmÈ¯º�Ó©Ë ¯º­º�© ÓÈ ¹��Ò º� �ÓÒmË¯°Èã	�
Óº°�Ò } º¹�ÒäÒÏÈ�ÒÒ� F� ��Ü���

6KLUDNDZD z�� +DPDGD s� vãË�«�ÒË °Ò°�Ëä© Ò °Ò°�Ëä©
�Ò°�ÈÓ�ÒºÓÓº�º �¹¯ÈmãËÓÒ« �ã« ¯º­º�ÒÏÒ¯ºmÈÓÓº�º °mÈ¯º�Óº�º
¹¯ºÒÏmº�°�mÈ� F� ��Ü���

%RLOORW -� 3� HW DO� vãËÎËÓÒË ÏÈ °�©}ºä Ò }ºÓ�¯ºã	 ¹¯Ò
ãÈÏË¯Óº® °mÈ¯}Ë� F� ��Ü���

�ºm©�ËÓÒË ªÁÁË}�ÒmÓº°�Ò Ò ¹¯ºÒÏmº�Ò�Ëã	Óº°�Ò ¹��Ëä
¹¯ÒäËÓËÓÒ« º­��È
�Ò²°« °Ò°�Ëä ÓÈ °��º°�¯ºÒ�Ëã	Ó©² mË¯Á«²�
F� ��Ü���

�ºm©�ËÓÒË �º�Óº°�Ò °mÈ¯}Ò Ò }È�Ë°�mÈ °mÈ¯Óº® ¹¯º��}�ÒÒ
¹��Ëä ¹º��º�ºm}Ò Ò º­��ËÓÒ« ÏÈmº�°}º�º ¹Ë¯°ºÓÈãÈ� F� ��Ü���

|­��ËÓÒË º¹Ë¯È�º¯ºm m©°º}º°}º¯º°�Óº® ¹È®}Ë ° �Ëã	
 ¹º�
m©�ËÓÒ« �º�Óº°�Ò m©¹ºãÓËÓÒ« º¹Ë¯È�Ò® ¹¯Ò Ò°¹ºã	ÏºmÈÓÒÒ
ÓÒÏ}º�Ëä¹Ë¯È��¯Ó©² ¹¯Ò¹ºËm� F� ��Ü���

<DPDPRWR 6� vmÈ¯}È m äÒ¯Ë� �º¯º�}ºmÈ« ÓÈ¹ãÈm}È ãË�Ò�
¯ºmÈÓÓº�º ����ÓÈ ° �È¯ºmÒ�Ó©ä �¯ÈÁÒ�ºä� F� ���

0L\D]DZD <� HW DO� lÒ}¯º�º�Ë�ÓÈ« ¹È®}È ¹¯ºä©�ãËÓÓº
�Ò°�º�º �Ò�ÈÓÈ ° �Ò°�©ä ÓÒ}ËãËä� F� ��Ü���

0XUDNDPL .� lÒ}¯º°ºË�ÒÓËÓÒË m ªãË}�¯ºÓÒ}Ë� F� ��Ü����
$RWD 7�� )XNXPRWR +� {º°°�ÈÓºmãËÓÒË Á¯ËÏË¯Ó©² °�ÈÓ}ºm

ÓÈ¹ãÈm}º®� F� ���Ü����
2NX\DPD +�� 1DND\DPD .� {º¹¯º°© Ò º�mË�©� �¯ÒäËÓËÓÒË

ãÈÏË¯ºm �ã« äÒ}¯ºº­¯È­º�}Ò �º}ºÓ�ÈÓÒË�� |°ÓºmÓ©Ë ÓÈ¹¯Èm�
ãËÓÒ« ãÈÏË¯Óº® º­¯È­º�}Ò Ò °ºm¯ËäËÓÓºË º­º¯��ºmÈÓÒË 4	$�
F� ���Ü����

,QRXH 7�� ,QRXH <� {mË�ËÓÒË m �Ëº¯Ò
 º­¯ÈÏºmÈÓÒ« °mÈ�
¯º�Ó©² �¯Ë�ÒÓ �º}ºÓ�ÈÓÒË�� {©°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* 7(&+12/2*< �Ð¹ºÓÒ«�� -RXUQDO RI WKH -DSDQ :HOGLQJ (QJLQHHULQJ 6RFLHW\�
����� Û 9RO� ��� ¢ � �«¹� «Ï��

+LUDWD <� lÒ¯ ÓÈ ÓÈÓº�¯ºmÓË� |­¯È­º�}È äÒ}¯ºÓÈ�¯Ëmºä
° Ò°¹ºã	ÏºmÈÓÒËä ��ãË¯º�Ó©² ÓÈÓº�¯�­º}� °� ��Ü���

6KLQRGD 7� �¯ÒäËÓËÓÒË °mÈ¯}Ò �¯ËÓÒËä ° ¹Ë¯ËäË�ÒmÈÓÒËä
�ã« äº�ÒÁÒ}È�ÒÒ ¹ºmË¯²Óº°�Ò� F� ��Ü���

.DUXEH 1� |°º­ËÓÓº°�Ò Ò ¹Ë¯°¹Ë}�Òm© �Ò°}ºm©² ãÈÏË¯ºm�
F� ��Ü���

$UDNDQH +� {©«mãËÓÒË ª¯ºÏÒÒ ° ¹ºäº�	
 ­Ë°°mÒÓ�ºm©²
¹¯Ò¹ºËm Ò °¹º°º­© ËË �°�¯ÈÓËÓÒ«� F� ��Ü���

������� ��



2NXER 0� vmº®°�mÈ °ºË�ÒÓËÓÒ® Èã
äÒÓÒËm©² °¹ãÈmºm� m©�
¹ºãÓËÓÓ©² ¯ÈÏãÒ�Ó©äÒ °¹º°º­ÈäÒ °mÈ¯}Ò� F� ��Ü���

+LUDJD +� �ÈÏË¯ÓÈ« °mÈ¯}È äÈ�ÓÒËm©² °¹ãÈmºm� F� ��Ü���
.RX\DPD .� lÒ}¯º�º�Ë�ÓÈ« °mÈ¯}È �j� äË�Ò Ò äË�Ó©²

°¹ãÈmºm� vºË�ÒÓËÓÒË ­ËÏ ¹¯ÒäËÓËÓÒ« ¹¯Ò¹ºËm m äÒ}¯ºªãË}��
¯ºÓÒ}Ë� F� ��Ü���

7VXPXUD 0� vmÈ¯º�Ó©Ë ¯È­º�© }È} ÒÓ°�¯�äËÓ� ¹ºm©�ËÓÒ«
¹¯ºÒÏmº�Ò�Ëã	Óº°�Ò� F� ��Ü����

<DPDPRWR 6� vmÈ¯}È m äÒ¯Ë� w�v m È�äº°ÁË¯Ë mºÏ��²È
Èã
äÒÓÒËm©² °¹ãÈmºm m Èm�ºäº­Òã	Óº® ¹¯ºä©�ãËÓÓº°�Ò�
F� ����

$VDKL (� w}ºãº�Ò« Ò º²¯ÈÓÈ �¯��È�  � ,� ~È�Ò�È º� ÒÏ�
ã��ËÓÒ« ���Ò� F� ���Ü����

0XUDNDPL .� lÒ}¯º°ºË�ÒÓËÓÒË m ªãË}�¯ºÓÒ}Ë�  � ,,� lÒ}�
¯º¹È®}È ° Ò°¹ºã	ÏºmÈÓÒËä ãÈÏË¯Ó©² Ò °mË�ºm©² Ò°�º�ÓÒ}ºm
ÓÈ�¯ËmÈ� F� ���Ü����

0XUDVH 7� �º°ãË°mÈ¯º�ÓÈ« º�Ò°�}È ÒÏ�ËãÒ® ÒÏ ÓË¯ÎÈmË
�
�Ë® ÓÈ¹ãÈm}º®� F� ���Ü����

+LUDRND .� vmÈ¯}È m �Ï}Ò® ÏÈÏº¯�  � ,� �Ë²Óºãº�Ò�Ë°}ÒË
¯ÈÏ¯È­º�}Ò� ÓÈ¹¯ÈmãËÓÓ©Ë ÓÈ °�ÎËÓÒË ¯ÈÏ�Ëã}Ò� F� ���Ü����

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

8VKLR 0�� 1RPXUD +� ljv Ò °mÈ¯}È m Ð¹ºÓÒÒ� F� ��Ü���
,VKLEDVKL +�� 0L\D]DNL <� cÈ°}¯ºËÓÓ©Ë ÏÈ�º�ºm}Ò� Ò² °mÈ¯�

}È Ò ¹¯ÒäËÓËÓÒË� F� ��Ü���
2NDGD 1� �ÈÏË¯ÓÈ« °mÈ¯}È ªãË}�¯ºÓÓ©² �Ë�ÈãË®� F� ��Ü���
.R\DPD .� cÈÏ¯È­º�}È °¹º°º­È ¹È®}Ò Èã
äÒÓÒ« ° äË�	
�

F� ��Ü���
8HQLVKL .�� .RED\DVKL .� �È®}È ÓË¯ÎÈmË
�Ë® °�ÈãÒ °º

°¹ãÈmÈäÒ ° ¹Èä«�	
 Áº¯ä©� F� ��Ü���
<DPDPRWR 6� vmÈ¯}È m äÒ¯Ë� �ºm©�ËÓÒË }È�Ë°�mÈ ¹¯º�

��}�ÒÒ ¹¯Ò ¹¯ÒäËÓËÓÒÒ �Ò­¯Ò�Óº® ãÈÏË¯Óº® °mÈ¯}Ò� F� ���
0ÈVXNR 7� HW DO� {©°º}º°}º¯º°�ÓÈ« °mÈ¯}È �j� �ºÓ}Ò²

ãÒ°�ºm� F� ��Ü���
+D\DNDZD 1� |°º­ËÓÓº°�Ò °mÈ¯º�Ó©² äÈ�Ë¯ÒÈãºm ° ÓÒÏ}º®

�Ëä¹Ë¯È��¯º® ¹¯Ëm¯È�ËÓÒ« Ò Ò² ¹¯ÒäËÓËÓÒË� F� ��Ü���

.DPLIXNXPRWR .� w}ºãº�Ò« Ò º²¯ÈÓÈ �¯��È�  � ,,� {ËÓ�
�Òã«�ÒºÓÓ©Ë Ò ä�°º¯�­º¯º�Ó©Ë °Ò°�Ëä©� F� ��Ü���

0XUDNDPL .� lÒ}¯º°ºË�ÒÓËÓÒË m ªãË}�¯ºÓÒ}Ë�  � �� lÒ}�
¯º¹È®}È m ¹¯ºÒÏmº�°�mË ­©�ºmº® ªãË}�¯ºÓÒ}Ò� F� ��Ü����

0XUDVH 7� �Ë¯°¹Ë}�Òm© ¯ÈÏmÒ�Ò« �Ò­¯Ò�Óº® °mÈ¯}Ò�
F� ���Ü����

v�È�Ò°�Ò}È ¯ÈÏmÒ�Ò« °mÈ¯º�Óº® ¹¯ºä©�ãËÓÓº°�Ò m
Ð¹ºÓÒÒ� F� ���Ü����

6DNDLGD 6� vÒ°�ËäÈ �ã« }Ò°ãº¯º�Óº�­ËÓÏÒÓºmº® ¯ËÏ}Ò�
F� ���Ü����

+LUDRND .� vmÈ¯}È m �Ï}Ò® ÏÈÏº¯�  � �� vãËÎËÓÒË ÏÈ °�©}ºä
° �Ëã	
 °ÓÒÎËÓÒ« �Ë¹ãºmãºÎËÓÒ«� F� ���Ü����

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

2PDWD .� cËÏ�ã	�È�© �È¯äºÓÒÏÈ�ÒÒ «¹ºÓ°}Ò² ¹¯ºä©�ãËÓ�
Ó©² °�ÈÓ�È¯�ºm ÓÈ °¹º°º­© °mÈ¯}Ò äË�ÈããÒ�Ë°}Ò² äÈ�Ë¯ÒÈãºm
° °Ë¯ÒË® ,62 ������ F� ��Ü���

,LGD )� vÓÒÎËÓÒË ª}ºãº�Ò�Ë°}º® ÓÈ�¯�Ï}Ò ¹��Ëä º�}ÈÏÈ º�
¹¯ÒäËÓËÓÒ« ¹¯Ò¹ºËm Ò ÏÈäËÓ© ÓÒÏ}º�Ëä¹Ë¯È��¯Óº® ¹È®}Ò °mÈ¯�
}º®� F� ��Ü���

6DQJR 7� sÈ¹¯ÈmãËÓÒË ¯ÈÏ¯È­º�}Ò °mÈ¯º�Ó©² äÈ�Ë¯ÒÈãºm
�ã« °mÈ¯}Ò °�¯ºÒ�Ëã	Ó©² }ºÓ°�¯�}�Ò® ÒÏ ÓË¯ÎÈmË
�Ë® °�ÈãÒ�
F� ��Ü���

7DNDKDVKL .�� 0DUXL <� �¯ÒäËÓËÓÒË �Ò�ÈÓÈ Ò °¹º°º­ºm
Ë�º °mÈ¯}Ò �ã« ÒÏ�º�ºmãËÓÒ« m©²ãº¹Ó©² °Ò°�Ëä äº�º�Ò}ãºm�
F� ��Ü���

lË¯© ­ËÏº¹È°Óº°�Ò m ¹¯ºä©�ãËÓÓ©² }ºä¹ÈÓÒ«²� F� ��Ü���
�¯º�Òmº¹ºÎÈ¯ÓÈ« ­ËÏº¹È°Óº°�	 ÓÈ ÏÈmº�Ë� F� ��Ü���

<DPDPRWR <� vmÈ¯}È m äÒ¯Ë� v¹º°º­ ¹¯º�ºã	Óº® mË¯�Ò�
}Èã	Óº® °mÈ¯}Ò ãÒ°�ºm �ã« ÒÏ�º�ºmãËÓÒ« }º}°ºm©² ­È¯È­ÈÓºm
° m©°º}ÒäÒ ª}°¹ã�È�È�ÒºÓÓ©äÒ ²È¯È}�Ë¯Ò°�Ò}ÈäÒ� F� ���

lËÎ��ÓÈ¯º�ÓÈ« °mÈ¯º�ÓÈ« m©°�Èm}È ���� m Ð¹ºÓÒÒ�
F� ���Ü����

<DPDGD +� w}ºãº�Ò« Ò º²¯ÈÓÈ �¯��È�  � �� cË°¹Ò¯È�º¯Ó©Ë
°¯Ë�°�mÈ ÏÈ�Ò�©� F� ���Ü����

.RJD 6�� 6HWD <� v¹º°º­© �º�Ë�Óº® °mÈ¯}Ò �¯ËÓÒËä Ò
}ºÓ°�¯�}�Ò« °mÈ¯º�Ó©² °Ò°�Ëä� F� ���Ü����

,JXFKL 0� zºÓ�¯ºã	 Ò °ãËÎËÓÒË m ¹¯º�Ë°°Ë °mÈ¯}Ò�  � ��
lºÓÒ�º¯ÒÓ� Ò ���ºm©Ë °ËÓ°º¯©� F� ���Ü����

+LUDRND .� vmÈ¯}È m �Ï}Ò® ÏÈÏº¯�  � �� cÈÏ¯È­º�}È Óºm©²
°¹º°º­ºm °mÈ¯}Ò m �Ï}�
 ¯ÈÏ�Ëã}�� F� ���Ü����

=$9$5,9$1-( �tº¯mÈ�Ò«�� ����� 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���

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

.ULQLF 1� HW DO� �¯º�Ë°°© °mÈ¯}Ò m °ºm¯ËäËÓÓºä °��º°��
¯ºËÓÒÒ� °� ���Ü����

$UDFLF 6� HW DO� �°}º¯ËÓÓ©Ë Ò°¹©�ÈÓÒ« ÓÈ °�º®}º°�	 }
}º¯¯ºÏÒÒ ÓÈ¹ãÈmãËÓÓº�º °ãº« ÒÓ}ºÓËã« ��� m }ÈäË¯Ë °ºãËmº�º
��äÈÓÈ� F� ���Ü����

-DYRU )� cËäºÓ� �Ò�¯ÈmãÒ�Ë°}º�º ¹º¯�Ó« }ºãË°Óº�º ¹º��
¯�Ï�Ò}È� F� ���Ü����

�� �������
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Bgklblml k\Zjdb \ =eb\bpZo [ue hj]Zgbah\Zg \ fZjl_

���� ]h^Z� =eZ\ghc aZ^Zq_c bgklblmlZ \ wlhl i_jbh^ y\ey�

ehkv h[mq_gb_ ]Zah� b we_dljhk\Zjsbdh\� qj_a\uqZcgh g_�

h[oh^bfuo ijb \hkklZgh\e_gbb jZajmr_gghc ihke_ hdhg�

qZgby \hcgu Ihevrb�

GZqbgZy k ���� ]h^Z bgklblml \_^_l gZmqgh�bkke_^h�

\Zl_evkdmx ^_yl_evghklv \ m`_ [he__ rbjhdhf ^bZiZahg_�

\uihegy_l jZ[hlu� iha\heyxsb_ jZkrbjblv h[eZklb ijb�

f_g_gby k\Zjdb \ ihevkdhc ijhfure_gghklb� ij_`^_ \k_�

]h� ijhp_kku ^m]h\hc k\Zjdb b dbkehjh^ghc j_adb� H^�

gh\j_f_ggh ijh\h^ylky ijh_dlgu_ jZ[hlu ih jZajZ[hld_

dhgkljmdpbc f_oZgbq_kdbo maeh\ b we_dljbq_kdhc qZklb

gh\h]h k\Zjhqgh]h h[hjm^h\Zgby� \ lhf qbke_ [ehdh\ mi�

jZ\e_gby� Z lZd`_ jZajZ[Zlu\Zxlky j_p_ilmju gh\uo k\Z�

jhqguo fZl_jbZeh\� Gh\u_ dhgp_ipbb \hiehsZebkv \

`bagv \ \b^_ kha^Zgby hiulguo h[jZaph\ �h[hjm^h\Zgb_�

b eZ[hjZlhjguo \ZjbZglh\ �k\Zjhqgu_ fZl_jbZeu�� aZl_f

ba]hlh\eyebkv g_[hevrb_ k_jbb� Z \ aZ\_jr_gb_ ² \g_^�

j_gb_ gh\uo jZajZ[hlhd \ ijhfure_gghklv�

R_klb^_kylu_ ]h^u ² ^Zevg_cr__ jZa\blb_ dZd bg�

klblmlZ� lZd b hiulgh]h ijhba\h^kl\Z� jZkiheh`_ggh]h

gZ hl^_evghc l_jjblhjbb� < wlhl i_jbh^ ihkljh_gh jy^

a^Zgbc� dhlhju_ \ ihke_^mxs_f [ueb g_kdhevdh jZa fh�

^_jgbabjh\Zgu� h^gZdh bo nhjfZ b jZaf_ju hklZxlky g_�

baf_ggufb ^h gZklhys_]h \j_f_gb�

K_fb^_kylu_ ]h^u oZjZdl_jbah\Zebkv \hagbdgh\_gb_f

jy^Z gh\uo kihkh[h\ k\Zjdb ieZ\e_gb_f b ^Z\e_gb_f� dh�

lhjufb bgklblml bgl_gkb\gh aZgbfZ_lky� Ijh\h^bebkv

bkke_^h\Zgby ijhp_kkh\ k\Zjdb \ kj_^_ m]e_dbkeh]h ]ZaZ�

Z aZl_f \ kj_^_ ]Zah\uo kf_k_c� ieZaf_gghc k\Zjdb b j_a�

db� we_dljhreZdh\hc b we_dljh]Zah\hc k\Zjdb� k\Zjdb lj_�

gb_f� f_oZgbabjh\Zgghc b Z\lhfZlbabjh\Zgghc l_jfbq_k�

dhc j_adb b l� ^� H^gh\j_f_ggh \_ebkv hq_gv rbjhdb_

bkke_^h\Zgby k\Zjb\Z_fhklb jy^Z kh\j_f_gguo dhgkljmd�

pbhgguo klZe_c� ba]hlZ\eb\Z_fuo hl_q_kl\_gghc f_lZe�

emj]bq_kdhc ijhfure_gghklvx� < wlhl i_jbh^ jZajZ[h�

lZgh b \g_^j_gh \ ijhba\h^kl\h [hevrh_ dhebq_kl\h k\Z�

jhqguo ihklh\ b p_euo ijhba\h^kl\_gguo ebgbc ^ey f_�

oZgbabjh\Zgghc k\Zjdb b j_adb�

K gZqZeZ ���o ]h^h\ bgklblml gZqbgZ_l nmgdpbhgb�

jh\Zlv \ kh\_jr_ggh gh\uo mkeh\byo� l� _� \ mkeh\byo

k\h[h^gh]h jugdZ b dhgdmj_gpbb� >bj_dlhjhf bgklblmlZ

ih dhgdmjkm ba[bjZ_lky ijhn� Yg Ibeyjqbd� kug h^gh]h

ba hj]ZgbaZlhjh\ bgklblmlZ ² ijhn� Xa_nZ IbeyjqbdZ�

;x^`_lgh_ nbgZgkbjh\Zgb_ ij_djZsZ_lky� I_j_oh^ gZ

gh\u_ j_evku hagZqZe ]em[hdmx i_j_kljhcdm bgklblmlZ�

\dexqZxsmx ihbkd gh\uo aZ^Zgbc� hkh[_ggh l_o� dhlh�

ju_ ijbghkbeb [u ijb[uev� gh g_ \uoh^beb [u aZ ij_�

^_eu ijhnbey ^_yl_evghklb bgklblmlZ� AZ^Zqb k\Zjhqgh]h

ijhba\h^kl\Z g_ h]jZgbqb\Zxlky \ wlhl i_jbh^ ijh[e_�

fZfb� k\yaZggufb k kh\_jr_gkl\h\Zgb_f kihkh[h\ b l_o�

gheh]bc k\Zjdb� dhgkljmdpbhgguo k\Zjhqguo fZl_jbZeh\

b k\Zjhqgh]h h[hjm^h\Zgby� Kn_jZ ^_yl_evghklb bgklb�

lmlZ jZkrbjy_lky \ gZijZ\e_gbyo h[mq_gby b Zll_klZpbb

i_jkhgZeZ ih k\Zjd_� bkke_^h\Zgbc b k_jlbnbdZpbb k\Zj�

guo dhgkljmdpbc� bkke_^h\Zgbc b k_jlbnbdZpbb ba^_ebc�

ij_^gZagZq_gguo ^ey k\Zjhqgh]h ijhba\h^kl\Z� Z lZd`_

jZajZ[hldb klZg^Zjlh\� jZkijhkljZg_gby aZdhgh\ b xjb�

^bq_kdbo Zdlh\� jZajZ[hldb bgkljmdpbc b jmdh\h^kl\�

<hagbdZ_l g_h[oh^bfhklv \ gZebqbb kh_^bgbl_evgh]h

a\_gZ f_`^m Ihevr_c b aZjm[_`v_f� nmgdpbb dhlhjh]h

\aye gZ k_[y Bgklblml k\Zjdb� \k_]^Z bf_\rbc rbjhdb_

b ohjhrb_ dhglZdlu kh ki_pbZebklZfb�k\ZjsbdZfb \k_]h

fbjZ� Bgklblml kihkh[kl\m_l ijh^\b`_gbx aZjm[_`guo

gh\bghd gZ \gmlj_ggbc jughd b \g_^j_gbx bo gZ ijh�

fure_gguo ij_^ijbylbyo� Bgklblml k\Zjdb� ihklhyggh

y\eyxsbcky qe_ghf FBK \ ���� ]h^m� klZgh\blky ^_ck�

l\bl_evguf qe_ghf ?KN�

< gZklhys__ \j_fy Bgklblml k\Zjdb ijbgZ^e_`bl d

]jmii_ \_^msbo ihevkdbo gZmqgh�bkke_^h\Zl_evkdbo hj�

]ZgbaZpbc� <h \k_o jZa\bluo kljZgZo fbjZ kms_kl\mxl

ihoh`b_ bgklblmlu� dhlhju_ jZ[hlZxl gZ [eZ]h ijhfur�

e_gghklb b \ jZaebqghc kl_i_gb ^hlbjmxlky ]hkm^Zjk�

l\hf� Bgklblml \ =eb\bpZo ihemqZ_l kj_^kl\Z gZ \_^_gb_

gZmqgh�bkke_^h\Zl_evkdhc ^_yl_evghklb ba Fbgbkl_jkl\Z

gZmdb b bgnhjfZpbb gZ dhgdmjkghc hkgh\_� mqZkl\my \

ih^]hlh\d_ ]jZg^h\ b ^jm]bo ijh_dlh\� Qj_a\uqZcgh g_�

h[oh^bfuf� ijb\e_dZl_evguf b kh\j_f_gguf y\ey_lky

lh� q_f bgklblml aZgbfZ_lky k_]h^gy� Z bf_ggh� kh_^b�

g_gb_f fZl_jbZeh\ b jh^kl\_ggufb l_ogheh]byfb� Hg

ih^^_j`b\Z_l dhglZdlu k hdheh � luk� ohayckl\_ggufb

kljmdlmjZfb� GZ gbo jZ[hlZxl hdheh �� luk� k\Zjsbdh\

�^hihegbl_evgh �� luk� k\Zjsbdh\� jZ[hlZxsbo g_ gZ

ihegmx klZ\dm� b hdheh �� luk� q_eh\_d� bkihegyxsbo

\ukrb_ beb kj_^gb_ l_ogbq_kdb_ nmgdpbb� dhlhju_ g_�

ihkj_^kl\_ggh beb dhk\_ggh ihevamxlky mkem]Zfb bgk�

lblmlZ� Hdheh ���� q_eh\_d dZ`^uc ]h^ ijbgbfZ_l mqZk�

lb_ \ k_fbgZjZo b dmjkZo� hj]Zgbam_fuo bgklblmlhf� Z

hdheh � luk� q_eh\_d \ wlhl `_ i_jbh^ ihk_sZ_l bgklblml

k p_evx ihemq_gby dhgkmevlZpbc�

K_]h^gy Bgklblml k\Zjdb y\ey_lky kh\j_f_gghc gZmq�

gh�bkke_^h\Zl_evkdhc hj]ZgbaZpb_c� ijbagZgghc dZd \

Ihevr_� lZd b aZ jm[_`hf� dhlhjZy ij_^eZ]Z_l \k_klh�

jhggb_ mkem]b \ h[eZklb k\Zjhqgh]h ijhba\h^kl\Z� Bg�

klblml bf__l khlgb hl_q_kl\_gguo b aZjm[_`guo ihlj_�

[bl_e_c b iZjlg_jh\� IjbagZg \ dZq_kl\_ Ihevkdh]h p_g�

ljZ k\Zjdb beb [he__ rbjhdh \ dZq_kl\_ P_gljZ g_jZat_f�

gh]h kh_^bg_gby fZl_jbZeh\� Z [eZ]h^Zjy mqZklbx \ ��c

?\jhi_ckdhc H[s_c Ijh]jZff_ aZgye ihabpbx Ihevkdh�

]h K\Zjhqgh]h P_gljZ Kh\_jr_gkl\Z� GZ ijhly`_gbb g_k�

dhevdbo e_l bf_e klZlmk 0DULH &XULH 7UDLQLQJ 6LWH� Ijb�

gbfZ_l mqZklb_ \ jZaebqguo _\jhi_ckdbo b hl_q_kl\_g�

guo ijh_dlZo� \ lhf qbke_ nbgZgkbjm_fuo kh\f_klgh k

?\jhi_ckdhc Dhfbkkb_c�

Hkgh\hc ^_yl_evghklb dZ`^hc gZmqgh�bkke_^h\Zl_ev�

kdhc _^bgbpu y\eyxlky bkke_^h\Zgby� [_a dhlhjuo hgZ

g_ fh`_l g_ lhevdh ghjfZevgh nmgdpbhgbjh\Zlv� gh b

\_klb gZ ijhly`_gbb ^ebl_evgh]h i_jbh^Z dZdbo�eb[h

k_jv_aguo jZ[hl� I_j_^ZqZ gZmqghc b l_ogbq_kdhc bg�

nhjfZpbb� h[mq_gb_ b i_j_^ZqZ agZgbc� wdki_jlgu_ hp_g�
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db beb dhgkmevlZpbb� jZ[hlu ih klZg^ZjlbaZpbb b fgh]h_

^jm]h_� _keb ^he`gu gZoh^blvky gZ \ukhdhf mjh\g_� ^he�

`gu bf_lv nmg^Zf_gl \ \b^_ kbkl_fZlbq_kdb ijh\h^bfuo

nmg^Zf_glZevguo b ijbdeZ^guo bkke_^h\Zgbc� < k\yab

k wlbf bgklblml h[jZsZ_l hkh[h_ \gbfZgb_ gZ bkke_^h�

\Zgby \ h[eZklb k\Zjdb� g_kfhljy gZ lh� qlh ihbkd kj_^kl\

gZ bo j_ZebaZpbx \ kh\j_f_gguo mkeh\byo g_ y\ey_lky

e_]dbf aZ^Zgb_f�

H^gh\j_f_ggh k nmg^Zf_glZevgufb b ijbdeZ^gufb

bkke_^h\Zgbyfb� ijh\h^bfufb \ Bgklblml_ k\Zjdb�

hkms_kl\eyxlky ijh\_jhqgu_ b dhgljhevgu_ bkke_^h�

\Zgby b bkiulZgby \ jZfdZo Bkke_^h\Zl_evkdhc k\Z�

jhqghc eZ[hjZlhjbb� y\eyxs_cky bgl_]jZevghc qZklvx

bgklblmlZ� ]^_ \uihegyxlky bkiulZgby b bkke_^h\Zgby

k\Zjhqgh]h h[hjm^h\Zgby� l_ogheh]bc b fZl_jbZeh\�

Bgklblml aZgyeky jy^hf \hijhkh\� dhlhju_ jZg__ g_

\oh^beb \ kn_jm _]h ^_yl_evghklb� gZijbf_j� h[mq_gb_

k\Zjhqgh]h i_jkhgZeZ gZ [Za_ hl_q_kl\_gguo ijh]jZff

b ijh]jZff� ^_ckl\mxsbo \ kljZgZo ?\jhi_ckdh]h KhxaZ�

gZ^ahj gZ^ k\Zjhqguf h[mq_gb_f \ Ihevr_ ih ihjmq_gbx

Fbgbkl_jkl\Z gZjh^gh]h h[jZah\Zgby� hp_gdZ b Zll_klZ�

pby ij_^ijbylbc� ba]hlZ\eb\Zxsbo k\Zjgu_ dhgkljmdpbb

kh]eZkgh ihevkdhfm b g_f_pdhfm klZg^ZjlZf� Bgklblml

aZgbfZ_lky lZd`_ k_jlbnbdZpb_c \ lj_o gZijZ\e_gbyo�

k\Zjhqgu_ ba^_eby� i_jkhgZe ih k\Zjd_ b i_jkhgZe ih

g_jZajmrZxs_fm dhgljhex� Z lZd`_ mijZ\e_gb_ kbkl_�

fhc dZq_kl\Z \ k\Zjhqghf ijhba\h^kl\_� K_jlbnbdZpbx

ijh\h^bl P_glj k_jlbnbdZpbb� bf_xsbc Zddj_^blZpbx

Ihevkdh]h P_gljZ :ddj_^blZpbb b Z\lhjbaZpbx ?KN b

FBK� < khhl\_lkl\bb k kbkl_fhc ]Zjfhgbabjh\Zggh]h

h[mq_gby \ h[eZklb ?KN� \ Bgklblml_ k\Zjdb ijhreb

h[mq_gb_ b ihemqbeb f_`^mgZjh^gu_ ^biehfu b k_jlb�

nbdZlu [he__ ���� \ukhdhdeZkkguo ki_pbZebklh\� <

gZklhys__ \j_fy hlkmlkl\b_ wlbo ^biehfh\ b k_jlb�

nbdZlh\ ^_eZ_l ijZdlbq_kdb g_\hafh`guf aZdexq_gb_

dhgljZdlh\ gZ ihklZ\dm k\Zjguo dhgkljmdpbc b ba^_�

ebc� hkh[_ggh gZ jughd aZjm[_`guo kljZg� IjbagZgb_

bgklblmlZ gZ f_`^mgZjh^ghc Zj_g_ \ujZabehkv \ \u�

[hj_ _]h ^bj_dlhjZ gZ ihkl ij_ab^_glZ ?KN \ ����±

���� ]h^Zo�

Bgklblml ih^^_j`b\Z_l ihklhyggu_ dhglZdlu k ihl�

j_[bl_eyfb k\Zjhqghc ijh^mdpbb� khklhysb_ \ i_j_^Zq_

k\Zjhqghc gZmqghc b l_ogbq_kdhc bgnhjfZpbb� Z lZd`_

hj]ZgbaZpbb k_fbgZjh\� dhgn_j_gpbc b \uklZ\hd� ihim�

eyjbabjmxsbo k\Zjhqgu_ agZgby� <uihegyxlky aZ^Zgby

ih aZdZaZf ij_^ijbylbc�ba]hlh\bl_e_c k\Zjhqghc ijh�

^mdpbb� qZs_ \k_]h k p_evx j_r_gby l_dmsbo ijhba\h^�

kl\_gguo ijh[e_f� ^himkdZ k\Zjhqghc l_ogheh]bb beb hi�

j_^_e_gby ijbqbg \hagbdgh\_gby Z\Zjbc k\Zjguo dhgk�

ljmdpbc \ ijhp_kk_ bo wdkiemZlZpbb� JZkijhkljZgyxlky

b \g_^jyxlky gZ \k_o ihevkdbo ijhfure_gguo ij_^i�

jbylbyo klZg^Zjlu k_jbb (1� ijbq_f ihevkdb_ \_jkbb

31�(1 ih^]hlZ\eb\Zxlky \ bgklblml_�

<_^_lky b ihklhyggh jZkrbjy_lky khljm^gbq_kl\h k

fZeufb b kj_^gbfb ij_^ijbylbyfb� < k\yab k l_f� qlh

wlb ij_^ijbylby g_ bf_xl \ k\hbo rlZlguo jZkibkZ�

gbyo ^he`ghklb ]eZ\gh]h k\ZjsbdZ� \hagbdZ_l ihlj_[�

ghklv� Z ^ey bgklblmlZ \ g_^Ze_dhf [m^ms_f� rZgk b]�

jZlv jhev ]eZ\guo k\Zjsbdh\ ^ey fgh]bo ba wlbo ij_^�

ijbylbc b ij_^hklZ\eylv bf \k_klhjhggxx ihfhsv \

h[eZklb k\Zjdb�

GZkqblu\Zxsbc �� e_l Bgklblml k\Zjdb bf__l kf_�

eu_ ieZgu b ohjhrb_ i_jki_dlb\u ^ey ^Zevg_cr_]h jZa�

\blby�
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K � ih � bxgy \ B\Zgh\h �JhkkbckdZy N_^_jZpby� ijh�

oh^beZ ljZ^bpbhggZy f_`^mgZjh^gZy gZmqgh�l_ogbq_kdZy

dhgn_j_gpby ©Khklhygb_ b i_jki_dlb\u jZa\blby we_d�

ljhl_ogheh]bbª ² ;,, ;_gZj^hkh\kdb_ ql_gby� Hj]Z�

gbaZlhjZfb dhgn_j_gpbb [ueb :dZ^_fby l_ogheh]bq_k�

dbo gZmd Jhkkbckdhc N_^_jZpbb b B\Zgh\kdbc ]hkm^Zj�

kl\_gguc wg_j]_lbq_kdbc mgb\_jkbl_l �B=WM� bf_gb

<� B� E_gbgZ�

Ie_gZjgh_ aZk_^Zgb_ hldjue ijhj_dlhj ih gZmqghc jZ�

[hl_ B=WM ^�j l_og� gZmd� ijhn_kkhj X� Y� S_eudZeh\�

<h \klmibl_evghf keh\_ hg hlf_lbe� qlh ijh\h^blv dhg�

n_j_gpbb \ iZfylv h \u^Zxs_fky hl_q_kl\_gghf bah[�

j_lZl_e_ GbdheZ_ GbdheZ_\bq_ ;_gZj^hk_ \ ���� ]� ij_^�

eh`be ZdZ^_fbd ;� ?� IZlhg� Wlhl `_ ]h^ ih j_r_gbx

XG?KDH [ue h[ty\e_g ]h^hf bah[j_l_gby we_dljhk\Zj�

db ;_gZj^hkhf�X� Y�S_eudZeh\ ih^q_jdgme� qlh gZ dhg�

n_j_gpbx \ ���c jZa kh[jZebkv ki_pbZebklu \k_o gZi�

jZ\e_gbc we_dljhwg_j]_lbdb b we_dljhl_ogheh]bc� qlh[u

hagZdhfblvky k j_amevlZlZfb ihke_^gbo bkke_^h\Zgbc�

ih^_eblvky hiulhf \g_^j_gby� ^hklb`_gbyfb b h[km^blv

ijh[e_fu�

GZ ie_gZjghf aZk_^Zgbb \uklmibe lZd`_ aZ\_^mxsbc

dZn_^jhc we_dljbq_kdbo k_l_c b ih^klZgpbc ^�j l_og� gZ�

md� ijhn_kkhj <� :� KZ\_ev_\� jZkkdZaZ\rbc h khklhygbb

b i_jki_dlb\Zo lhieb\gh�wg_j]_lbq_kdh]h dhfie_dkZ

kljZg KG=�

MqZklgbdb dhgn_j_gpbb hagZdhfbebkv lZd`_ k fZl_�

jbZeZfb ^hdeZ^Z ;� ?� IZlhgZ h[ blh]Zo� i_jki_dlb\Zo

b ijh[e_fZo jZa\blby we_dljhk\Zjdb ieZ\e_gb_f�

Ihke_ dhjhldh]h ie_gZjgh]h aZk_^Zgby mqZklgbdb dhg�

n_j_gpbb kh\_jrbeb ih_a^dm \ i]l Emo� ]^_ \haeh`beb

p\_lu d iZfylghfm agZdm G� G� ;_gZj^hkm b ihk_lbeb

fma_c bah[j_lZl_ey�
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JZ[hlZ dhgn_j_gpbb ijh^he`beZkv \ �� k_dpbyo� K_d�

pbx ©Ijh[e_fu k\Zjdb b we_dljhl_ogheh]bbª \ha]eZ\be

^�j l_og� gZmd <� :� FZjlugh\� GZ k_dpbb [ueh ij_^k�

lZ\e_gh �� ^hdeZ^h\� ho\Zlu\Zxsbo fgh]b_ ijh[e_fu

k\Zjhqgh]h ijhba\h^kl\Z b kf_`guo jZa^_eh\ we_dljh�

l_ogbdb� AgZqbl_evgh_ \gbfZgb_ [ueh m^_e_gh \hijhkZf

memqr_gby b kha^Zgby gh\uo bklhqgbdh\ iblZgby�

< ^hdeZ^Zo <� :� FZjlugh\Z b ^jm]bo khljm^gbdh\

B=WM [ueb jZkkfhlj_gu fZl_fZlbq_kdb_ fh^_eb k\Zjhq�

guo ljZgknhjfZlhjh\� f_lh^bdZ jZkq_lZ bg\_jlhjguo bk�

lhqgbdh\ �dZg^� l_og� gZmd D� <� Dmebdh\Z�� jZajZ[hldZ

Ze]hjblfh\ jZkq_lZ fgh]hnZaguo bklhqgbdh\ iblZgby

�^�j l_og� gZmd B=WM :� G� =hem[_\Z b \_^� bg`_g_j HHH

©G_cjhkhnlª B� <� Eh]bgh\Z�� Ijh[e_fu mkh\_jr_gkl\h�

\Zgby bklhqgbdh\ iblZgby hk\_s_gu lZd`_ \ ^hdeZ^_

dZg^� l_og� gZmd� ^hp_glZ :� F� Ex[hfbjh\Z �KI[=WLM

©EWLBª� b \_^� bg`_g_jZ Y� F� Ex[hfbjh\Z �HHH ©Bg�

^_dk�Nª� ba ]� KZgdl�I_l_j[mj]Z� >hklb`_gbyf \ h[eZklb

^m]h\hc k\Zjdb [ueb ihk\ys_gu ^hdeZ^u ki_pbZebklh\

ba Fhkd\u� KZgdl�I_l_j[mj]Z� Gb`g_]h Gh\]hjh^Z b jy^Z

^jm]bo ]hjh^h\ Jhkkbb�

< jZfdZo jZ[hlu wlhc k_dpbb k_jv_agh_ \gbfZgb_ m^_�

eyehkv jZaebqguf Zki_dlZf iZcdb b gZieZ\db� <ukhdhwn�

n_dlb\guf ijhp_kkZf iZcdb ^ey gm`^ wg_j]_lbdb [ue

ihk\ys_g ^hdeZ^ dZg^� l_og� gZmd� \_^� gZmq� khlj� :� G�

Dhjgb_gdh b bg`_g_jZ :� F� @Z^d_\bqZ �BWK bf� ?� H�

IZlhgZ G:G MdjZbgu� ]� Db_\�� >hdeZ^ ]e� k\ZjsbdZ

H:H ©FZevph\kdbc ihjleZg^p_f_glª H:H ©?\jhp_�

f_glª �]� Fhkd\Z� ihk\ys_g kihkh[m \hkklZgh\e_gby

hihjguo jhebdh\ \jZsZxsboky i_q_c� G_ hklZeky [_a

\gbfZgby b lZdhc \Z`guc \hijhk k\Zjhqgh]h ijhba\h^�

kl\Z� dZd ih\ur_gb_ ijhba\h^bl_evghklb k\Zjhqguo dhg�

kljmdpbc�

Ijh[e_fu� hlghkysb_ky d k\Zjd_ b kf_`guf l_ogh�

eh]byf� jZkkfZljb\Zebkv lZd`_ \ k_dpbb ©We_dljhl_ogh�

eh]bq_kdb_ ijhp_kkuª ih^ ij_^k_^Zl_evkl\hf ^�jZ l_og�

gZmd� ijhn_kkhjZ X� :� FblvdbgZ� < qZklghklb� kh\j_�

f_ggh_ khklhygb_ l_ogheh]bb fbdjh^m]h\h]h hdkb^bjh�

\Zgby ij_^klZ\e_gh \ ^hdeZ^_ ^�jZ l_og� gZmd� ijhn_kkhjZ

X� K� ;hjbkh\Z b bg`_g_jZ E� I� He_\kdhc �BWK bf�

?� H� IZlhgZ G:G MdjZbgu� ]� Db_\�� L_ogheh]bq_kdb_

Zki_dlu ijbf_g_gby kbevguo we_dljbq_kdbo ihe_c jZk�

kfhlj_gu \ ^hdeZ^_ ^�jZ l_og� gZmd� ijhn_kkhjZ G� G�

DjZkbdh\Z b ZkibjZglZ G� <� F_lebgZ �D=L:� ]� Dh\jh\��

< k_dpbb ©L_iehh[f_g \ ijhfure_gguo mklZgh\dZoª�

jZ[hlZ dhlhjhc ijhoh^beZ ih^ jmdh\h^kl\hf dZg^� l_og�

gZmd� ^hp_glZ H� B� =hjbgh\Z� hkh[uc bgl_j_k \ua\Ze

^hdeZ^ ^�jZ l_og� gZmd� ijhn_kkhjZ ?� =� :\^xgbgZ b

ZkibjZglZ ?� K� G_kl_jqmdZ �B=WM� ©FZl_fZlbq_kdh_ fh�

^_ebjh\Zgb_ ijhp_kkZ ]hj_gbyª� ]^_ hibkZgh l_ieh\h_

\aZbfh^_ckl\b_ ]Zah\hc kljmb k hdjm`Zxs_c kj_^hc� qlh

iha\hey_l hp_gblv l_ieh\u_ ihl_jb� jZajZ[hlZlv f_lh^u

ih bo kgb`_gbx b f_jhijbylby ih mlbebaZpbb bf_xs_�

]hky l_ieh\h]h ihl_gpbZeZ� < jZ[hl_ dZg^� l_og� gZmd�

^hp_glZ <� :� =hj[mgh\Z b bg`_g_jZ K� :� K_gxrdbgZ

�B=WM� ij_^klZ\e_gZ fZl_fZlbq_kdZy fh^_ev jZ[hlu ]Z�

ah\hc mlbebaZpbhgghc lmj[bgu =M;L��� gZ H: ©K_\_j�

klZevª gZ hkgh\_ g_cjhgguo k_l_c� dhlhjZy iha\hey_l ghj�

fbjh\Zlv l_ogbq_kdb h[hkgh\Zggu_ agZq_gby jZkoh^h\

wg_j]hghkbl_e_c gZ \ujZ[hldm we_dljbq_kdhc wg_j]bb�

ijh]ghabjh\Zlv jZ[hlm lmj[bgu \ j_Zevguo mkeh\byo� hi�

j_^_eylv agZqbfu_ iZjZf_lju ^hf_ggh]h ]ZaZ gZ \ujZ�

[hldm we_dljbq_kdhc wg_j]bb� B� :� :jrbg_gdh �nbebZe

=HM<IH ©FWB �LM�ª \ ]� Kfhe_gkd_� k\hc ^hdeZ^ ihk�

\ylbe fh^_ebjh\Zgbx jZ[hlu keh`guo l_ogheh]bq_kdbo

kbkl_f�

< k_dpbyo ©KhpbZevgh�wdhghfbq_kdb_ b ]mfZgblZjgu_

Zki_dlu GLIª b ©MijZ\e_gb_ dZq_kl\hf h[jZah\Zgbyª

[ueb jZkkfhlj_gu hkh[_gghklb ih^]hlh\db [m^msbo bg�

`_g_jh\ b jmdh\h^bl_e_c ijhba\h^kl\Z� \hijhku ikboh�

eh]bb h[mq_gby� bklhjbb l_ogbdb� ijh[e_fu wdhghfbdb

b jZa\blby ijhba\h^kl\Z�

< k_dpbb ©L_ogh]_ggZy [_ahiZkghklv \ wg_j]_lbd_� q_�

eh\_d� l_ogbdZ� hdjm`ZxsZy kj_^Zª hkh[h_ \gbfZgb_

mqZklgbdh\ dhgn_j_gpbb ijb\e_d ^hdeZ^ ^�jZ f_^� gZmd�

ijhn_kkhjZ <� I� >_imlZlh\Z b dZg^� ikbo� gZmd� ^hp_glZ

:� I� =jbrbgZ �R=IM� h [_ahiZkghklb fh[bevguo l_�

e_nhgh\�

< p_ehf \ dhgn_j_gpbb ijbgyeb mqZklb_ [he__ ���

ki_pbZebklh\ ba djmig_crbo mq_[guo aZ\_^_gbc Jhkkbb�

Ihevrb b NjZgpbb� gZmqgh�bkke_^h\Zl_evkdbo bgklblm�

lh\ Jhkkbb b MdjZbgu b ijhba\h^kl\_gguo h[t_^bg_gbc�

:� G� Dhjgb_gdh� dZg^� l_og� gZmd�

E� I� He_\kdZy� bg`�

M>D ����������������

�����
����
������� �
� �����
��������

�� Z\]mklZ \ Db_\_ gZ [Za_ P_gljZ f_oZgbaZpbb XA@>

khklhyeky k_fbgZj�ijZdlbdmf� hj]Zgbah\Zgguc Lhj]h\uf

>hfhf ©GBK:ª �^bj_dlhj <� <� ;_krZihqguc�� ij_^k�

lZ\eyxsbf bgl_j_ku r\_^kdh]h dhgp_jgZ WK:; \ MdjZ�

bg_� < jZ[hl_ k_fbgZjZ� ihk\ys_ggh]h hagZdhfe_gbx ki_�

pbZebklh\ k hiulhf bkihevah\Zgby l_ogheh]bc dhgp_jgZ

ih gZieZ\d_ b j_fhglm \_jog_]h kljh_gby imlb� ijbgyeb

mqZklb_ jmdh\h^bl_eb kem`[ XA@> B� <� Eyoh\hc�F� G�

Klh]gb_gdh� D� D� :aZj_gdh� :� B� ;Z[_gdh� ij_^klZ\bl_eb

HHH ©D:JBY�J?FHª �]� K\_j^eh\kd� Em]ZgkdZy h[e� ^b�

j_dlhj :� <� Dhkydh\�� F_`hljZke_\h]h mq_[gh�Zll_k�

lZpbhggh]h p_gljZ BWK bf� ?� H� IZlhgZ� ki_pbZebabjh�

\Zgguo `mjgZeh\ ©:\lhfZlbq_kdZy k\ZjdZª b ©K\Zjsbdª�

Z lZd`_ ij_^klZ\bl_eb KFB�

MqZklgbdb k_fbgZjZ [ueb hagZdhfe_gu k hkgh\gufb

gZijZ\e_gbyfb ^_yl_evghklb dhgp_jgZ WK:; b� \ qZkl�

ghklb� [he__ ih^jh[gh k ij_^eZ]Z_fufb bfb l_ogheh]b�

yfb \hkklZgh\e_gby gZieZ\dhc `_e_agh^hjh`guo dj_k�

lh\bg b j_evkh\� \uiheg_gby kludh\uo kh_^bg_gbc `_�

e_agh^hjh`guo j_evkh\�

L_ogheh]bq_kdb_ j_dhf_g^Zpbb ij_^mkfZljb\Zxl lsZ�

l_evgmx aZqbkldm j_evkh\ i_j_^ gZieZ\dhc� ijbf_g_gb_

������� ��



ij_^\Zjbl_evgh]h ih^h]j_\Z \hkklZgZ\eb\Z_fuo mqZkldh\

^h l_fi_jZlmju ���…��� �K �\ aZ\bkbfhklb hl kh^_j�

`Zgby m]e_jh^Z \ fZl_jbZe_ j_evkh\�� kh[kl\_ggh gZi�

eZ\dm ih\_joghklb ijh^hevgufb \ZebdZfb k ihi_j_qgu�

fb dhe_[Zgbyfb we_dljh^Zfb HD ����� beb kZfhaZsblghc

ihjhrdh\hc ijh\hehdhc HD 7XEURGXU ����� �l\_j^hklv

gZieZ\e_ggh]h kehy hdheh �� +5&�� eb[h we_dljh^Zfb HD

����� beb ijh\hehdhc HD 7XEURGXU ����� �l\_j^hklv ²

hdheh �� +5&��

Dj_klh\bgu ba fZj]Zgph\bklhc Zmkl_gblghc klZeb gZi�

eZ\eyxlky [_a ij_^\Zjbl_evgh]h ih^h]j_\Z k fbgbfZev�

guf l_ieh\eh`_gb_f ijb \uiheg_gbb ijh^hevguo \Zeb�

dh\ k bkihevah\Zgb_f we_dljh^h\ HD ����� beb ihjhr�

dh\hc ijh\hehdb ����� �\hkklZgh\e_gb_ dj_klh\bg�� eb[h

we_dljh^h\ HD ����� b ihjhrdh\hc ijh\hehdb HD 7XE�

URGXU ����� �mijhqg_gb_ dj_klh\bg��

Ijb \uiheg_gbb kludh\uo kh_^bg_gbc j_evkh\ j_dh�

f_g^h\Zg bo ij_^\Zjbl_evguc ih^h]j_\ ^h l_fi_jZlmju

���…��� �K� >ey nhjfbjh\Zgby dhjgy r\Z bkihevamxl

ki_pbZevgmx nhjfbjmxsmx ih^deZ^dm HD %DFNLQJ

������ AZiheg_gb_ jZa^_edb \uihegyxl we_dljh^Zfb HD

������ Ijb \uiheg_gbb k\Zjdb \ ahg_ r__d b ]heh\hd

j_evkh\ bkihevamxl f_^gu_ [ZrfZdb� AZ\_jrZxsbc \Z�

ebd r\Z gZ ]heh\d_ \uihegyxl we_dljh^Zfb HD ����� k

ihi_j_qgufb dhe_[Zgbyfb�

=jm[Zy rebnh\dZ \hkklZgh\e_gguo gZieZ\dhc j_evkh\

b f_kl bo kh_^bg_gby \uihegyxl k ihfhsvx f_oZgbab�

jh\Zggh]h mkljhckl\Z kjZam ihke_ gZieZ\db �k\Zjdb�� dh]�

^Z f_lZee _s_ ]hjyqbc� >ey kgb`_gby kdhjhklb hoeZ`�

^_gby f_lZeeZ gZieZ\db �r\Z� _]h mdju\Zxl fbg_jZevghc

\Zlhc beb Zk[_klhf� Ihke_ hoeZ`^_gby kludZ ^h l_fi_�

jZlmju ��� �K hkms_kl\eyxl nbgbrgh_ rebnh\Zgb_�

MqZklgbdZf k_fbgZjZ [ue ihdZaZg \b^_hjhebd� \ dh�

lhjhf ^_fhgkljbjh\Zebkv wlZiu l_ogheh]bq_kdbo ijhp_k�

kh\ \hkklZgh\e_gby j_evkh\ b dj_klh\bg� Djhf_ lh]h� bo

hagZdhfbeb lZd`_ k iheh`bl_evguf aZdexq_gb_f ©Md�

jGBBf_lZª �]� OZjvdh\� h[ hp_gd_ dZq_kl\Z j_evkh\ b

dj_klh\bg klj_ehqguo i_j_\h^h\� \hkklZgh\e_gguo ih

l_ogheh]bb dhgp_jgZ WK:;� b bo khhl\_lkl\bb ^_ckl\m�

xsbf l_ogbq_kdbf mkeh\byf gZ j_fhgl we_f_glh\ \_j�

og_]h kljh_gby imlb�

< aZdexq_gb_ mqZklgbdZf k_fbgZjZ ijZdlbq_kdb [ueZ

ijh^_fhgkljbjh\ZgZ l_ogheh]by ih^]hlh\db b gZieZ\db

j_evkZ we_dljh^Zfb b ihjhrdh\hc ijh\hehdhc k ihke_�

^mxs_c f_oZgbabjh\Zgghc aZqbkldhc�

<� G� Ebih^Z_\� ^�j l_og� gZmd�

:� L� A_evgbq_gdh� dZg^� nba��fZl� gZmd

�	� 		� ���
��� 
� ��� ���

�� k_gly[jy ���� ]� bkihegbehkv �� e_l

jh^hgZqZevgbdm b hkgh\Zl_ex ihjhr�

dh\hc f_lZeemj]bb \ ;_eZjmkb� mq_gh�

fm k fbjh\uf bf_g_f� ZdZ^_fbdm G:G

;_eZjmkb� eZmj_Zlm =hkm^Zjkl\_gghc

ij_fbb ;KKJ b ij_fbb Kh\_lZ Fbgbk�

ljh\ KKKJ� aZkem`_gghfm ^_yl_ex gZ�

mdb b l_ogbdb� gZ]jZ`^_gghfm hj^_�

gZfb Ljm^h\h]h DjZkgh]h AgZf_gb�

>jm`[u GZjh^h\� f_^Zevx NjZgpbkdZ

Kdhjbgu b ^jm]bfb f_^Zeyfb� ^hdlhjm l_ogbq_kdbo gZmd�

ijhn_kkhjm He_]m <eZ^bkeZ\h\bqm JhfZgm�

He_] <eZ^bkeZ\h\bq JhfZg ihke_ hdhgqZgby ;_ehjmk�

kdh]h ihebl_ogbq_kdh]h bgklblmlZ ����� ]��� ZkibjZglmju

E_gbg]jZ^kdh]h ihebl_ogbq_kdh]h bgklblmlZ ����� ]��

\_jgmeky \ ;IB gZ dZn_^jm l_ogheh]bb f_lZeeh\� dhlh�

jmx \ha]eZ\be k ���� ]� A^_kv b [ueb gZqZlu bkke_^h�

\Zgby ih ihjhrdh\hc f_lZeemj]bb�

< ���� ]� ih^ jmdh\h^kl\hf H� <� JhfZgZ [ueZ kha^ZgZ

P_gljZevgZy [Zah\Zy eZ[hjZlhjby ihjhrdh\hc f_lZe�

emj]bb ijb ;IB� \ dhlhjhc [ueb gZqZlu jZ[hlu ih ih�

jhrdh\hc f_lZeemj]bb ;_eZjmkb� < ���� ]� ijb _]h

mqZklbb [ue kha^Zg GZmqgh�bkke_^h\Zl_evkdbc bgklblml

ihjhrdh\hc f_lZeemj]bb� \ ���� ]� GBB ^hiheg_g KDL;

k HI� \ ���� ]� hj]Zgbah\Zgh ;_ehjmkkdh_ ]hkm^Zjkl\_g�

gh_ gZmqgh�ijhba\h^kl\_ggh_ h[t_^bg_gb_ ihjhrdh\hc

f_lZeemj]bb \ khklZ\_ GBB� ^\mo KDL; b kljhys_]hky

\ lh \j_fy Fheh^_qg_gkdh]h aZ\h^Z ihjhrdh\hc f_lZe�

emj]bb� H� <� JhfZg ² ^bj_dlhj GBBIF� Z k ���� ih

���� ]]� ² ]_g_jZevguc ^bj_dlhj ;J GIH IF� k ���� ]�

GZieZ\dZ j_evkh\uo hdhgqZgbc ihjhrdh\hc ijh\hehdhc HD 7XEUR�

GXU ����� AZqbkldZ \hkklZgh\e_ggh]h mqZkldZ j_evkZ

�� �������



² kh\_lgbd ;_ehjmkkdh]h j_kim[ebdZgkdh]h gZmqgh�ijh�

ba\h^kl\_ggh]h dhgp_jgZ ihjhrdh\hc f_lZeemj]bb�

H� <� JhfZghf \uiheg_gu jZ[hlu ih l_ogheh]bb f_�

lZeeh\ b jZaebqguo dhgkljmdpbhgguo fZl_jbZeh\� ih l_�

hjbb b ijZdlbd_ ij_kkh\Zgby b nhjfh\Zgby f_lZeebq_k�

dbo b g_f_lZeebq_kdbo ihjhrdh\� kihkh[Zf ba]hlh\e_gby

f_lZeehd_jZfbq_kdbo ba^_ebc� MklZgh\e_gh y\e_gb_� hi�

j_^_eyxs__ aZdhghf_jghklb l_q_gby ihjhrdh\h]h fZl_�

jbZeZ ijb _]h nhjfh\d_ b ^_nhjfbjh\Zgbb� aZdhghf_j�

ghklb nhjfbjh\Zgby k\hckl\ gZ l_ogheh]bq_kdbo hi_jZ�

pbyo ihjhrdh\hc f_lZeemj]bb�

Ijb _]h g_ihkj_^kl\_gghf mqZklbb b ih^ _]h jmdh�

\h^kl\hf gZqZehkv jZa\blb_ b klZgh\e_gb_ jZ[hl ih bf�

imevkguf l_ogheh]byf \ h[eZklb dZd ihjhrdh\hc f_lZe�

emj]bb� lZd b h[jZ[hldb dhfiZdlguo fZl_jbZeh\� iheh�

`_gh gZqZeh l_hj_lbq_kdbf bkke_^h\Zgbyf b ijZdlbq_k�

dhfm ijbf_g_gbx jZajZ[hlZgguo l_ogheh]bc� bklhqgb�

dZfb wg_j]bb \ dhlhjuo y\eyebkv [jbaZglgu_ \aju\qZlu_

\_s_kl\Z b f_lZl_evgu_ �ihjhoZ�� <g_k_g kms_kl\_gguc

\deZ^ \ l_hjbx \ukhdhwg_j]_lbq_kdbo f_lh^h\ nhjfh�

\Zgby ihjhrdh\uo fZl_jbZeh\� \uy\e_gu \hafh`ghklb

ijh]ghabjh\Zgby b ]jZgbpu ijbf_g_gby ijhp_kkh\ bf�

imevkgh]h ij_kkh\Zgby� kha^Zgu gh\u_ ko_fu ij_kkh\Z�

gby b ^_nhjfbjh\Zgby ihjhrdh\uo dhfihabpbc�

J_amevlZlu kbkl_fZlbq_kdbo bkke_^h\Zgbc bfimev�

kguo f_lh^h\ gZ]jm`_gby ihjhrdh\uo fZl_jbZeh\ klZeb

\Z`g_crbf \deZ^hf \ l_hjbx \ukhdhwg_j]_lbq_kdbo f_�

lh^h\ gZ]jm`_gby ihjhrdh\uo fZl_jbZeh\� <i_j\u_ ih�

dZaZgu� h[hkgh\Zgu b kha^Zgu gZmqgu_ ih^oh^u� jZajZ�

[hlZgu l_ogheh]bq_kdb_ ijhp_kku b h[hjm^h\Zgb_ ]b^�

jh^bgZfbq_kdh]h bfimevkgh]h ij_kkh\Zgby ihjhrdh\uo

fZl_jbZeh\� ;eZ]h^Zjy wlhfm kha^Zggu_ \ �����_ ]h^u

]b^jh^bgZfbq_kdb_ fZrbgu� \ dhlhjuo bkihevah\ZeZkv

wg_j]by k]hjZgby ihjhoZ ^ey ^Z\e_gby \h^u \ aZfdgmlhf

h[t_f_� iha\hebeb g_ lhevdh aZf_gblv h[uqgu_ ]b^jhk�

lZlu [he__ ijhklufb b ^_r_\ufb fZrbgZfb� gh b agZ�

qbl_evgh ih\ukblv bo ijhba\h^bl_evghklv� kha^Zlv mk�

eh\by ^ey ij_kkh\Zgby ihjhrdh\ g_dhfiZdlbjm_fuo \

h[uqguo ]b^jhklZlZo�

Ih^ jmdh\h^kl\hf b ijb mqZklbb H� <� JhfZgZ \u�

iheg_g pbde jZ[hl� ijb\_^rbc d hldjulbx y\e_gby k\_j�

o]em[hdh]h ijhgbdgh\_gby lhgdbo qZklbp \ dhfiZdlgu_

fZl_jbZeu ijb hij_^_e_gguo ko_fZo b iZjZf_ljZo bo f_�

lZgby� JZajZ[hlZggu_ l_ogheh]bb iha\hebeb m\_ebqblv

klhcdhklv \ukhdhgZ]jm`_ggh]h ]hjgh^h[u\Zxs_]h bgk�

ljmf_glZ \ ��� jZa�

< ���� ]� gZ [Za_ jZajZ[hlhd GBBIF ih bkihevah�

\Zgbx wg_j]bb \aju\Z ^ey h[jZ[hldb ihjhrdh\uo fZl_�

jbZeh\ kha^Zg GBB bfimevkguo ijhp_kkh\�

Ih bgbpbZlb\_ H� <� JhfZgZ ihemqbeb Zdlb\gmx ih^�

^_j`dm gZqZlu_ \ j_kim[ebd_ jZajZ[hldb ih gZg_k_gbx

aZsblguo ihdjulbc b kha^Zgbx h[hjm^h\Zgby ^ey wlbo

p_e_c� Kj_^b jZaghh[jZaguo l_ogheh]bc gZg_k_gby aZ�

sblguo ihdjulbc bgl_gkb\gh_ jZa\blb_ ihemqbeZ ]jmiiZ

]Zahl_jfbq_kdbo f_lh^h\� d dhlhjuf hlghkyl ieZaf_ggh_�

]ZahieZf_ggh_ b ^_lhgZpbhggh_ gZiue_gb_� we_dljh^m]h�

\mx f_lZeebaZpbx�

GZ [Za_ ^Zgguo jZajZ[hlhd GBBIF kha^Zg _s_ h^bg

bgklblml ² GBDLB k\Zjdb b ihdjulbc�

Hkgh\ghc b^__c p_e_gZijZ\e_gghc gZmqgh�ijZdlbq_k�

dhc ^_yl_evghklb H� <� JhfZgZ y\eyeky l_abk ©hl gZmqghc

b^_b ² ^h ijhfure_ggh]h \uimkdZ ijh^mdpbbª�

Kha^ZggZy H� <� JhfZghf gZmqgZy rdheZ ihjhrdh\hc

f_lZeemj]bb bf__l rbjhdh_ f_`^mgZjh^gh_ ijbagZgb_�

oZjZdl_jbam_lky \ukhdbf gZmqguf ihl_gpbZehf� H�<� Jh�

fZg g_h^ghdjZlgh ij_^klZ\eye __ aZ jm[_`hf� \uklmiZy

k gZmqgufb ^hdeZ^Zfb gZ f_`^mgZjh^guo gZmqguo nh�

jmfZo \ djmig_crbo gZmqguo p_gljZo :\kljbb� Bg^bb�

KR:� R\_pbb� F_`^mgZjh^gZy ^_yl_evghklv H� <� Jh�

fZgZ dZd mq_gh]h hlf_q_gZ Ij_fb_c >`� G_jm� hj^_ghf

>jm`[u GZjh^h\� qe_gkl\hf \ jy^_ f_`^mgZjh^guo h[�

s_kl\ b kh\_lh\� Hg h^bg ba kha^Zl_e_c F_`^mgZjh^gh]h

p_gljZ ihjhrdh\hc f_lZeemj]bb b gh\uo fZl_jbZeh\ \

Bg^bb�

H� <� JhfZghf ih^]hlh\e_gh k\ur_ �� dZg^b^Zlh\� �

^hdlhjh\� \uims_gh � fhgh]jZnbc� him[ebdh\Zgh [he__

��� gZmqguo jZ[hl� ihemq_gh k\ur_ �� Z\lhjkdbo k\b�

^_l_evkl\ b iZl_glh\� Ih _]h bgbpbZlb\_ b ijb g_ihk�

j_^kl\_gghf mqZklbb \ ���� ]� \ ;IB kha^ZgZ dZn_^jZ

ihjhrdh\hc f_lZeemj]bb b l_ogheh]bb f_lZeeh\� qlh iha�

\hebeh h[_ki_qblv ijhba\h^kl\h ihjhrdh\hc f_lZe�

emj]bb j_kim[ebdb \ukhdhd\Zebnbpbjh\Zggufb ki_pbZ�

ebklZfb� AZ [hevrhc \deZ^ \ jZa\blb_ hl_q_kl\_gghc gZ�

mdb ZdZ^_fbd H� <� JhfZg² h^bg ba i_j\uo \ J_kim[ebd_

;_eZjmkv gZ]jZ`^_g f_^Zevx NjZgpbkdZ Kdhjbgu�

H� <� JhfZg ² ihklhygguc qe_g j_^dhee_]bb `mjgZeZ

©Ihjhrdh\Zy f_lZeemj]byª �]� Db_\�� j_kim[ebdZgkdh]h

f_`\_^hfkl\_ggh]h k[hjgbdZ gZmqguo ljm^h\ ©Ihjhrdh\Zy

f_lZeemj]byª �]� Fbgkd�� hkgh\Zggh]h bf \ ���� ]�

H� <� JhfZg [ue i_j\uf Ij_^k_^Zl_e_f kh\_lZ ;_eh�

jmkkdh]h j_kim[ebdZgkdh]h nhg^Z nmg^Zf_glZevguo bk�

ke_^h\Zgbc� kha^Zggh]h \ ���� ]� b \ha]eZ\eye _]h iylv

e_l�

< ihke_^gb_ ]h^u ZdZ^_fbd H� <� JhfZg aZgbfZ_lky

\hijhkhf Zdlb\baZpbb b jZkrbj_gby khljm^gbq_kl\Z k

Bg^b_c� ;eZ]h^Zjy _fm ih^ibkZgu b \uihegyxlky [he__

�� dhgljZdlh\ jZaebqguo nhjf ijh^Z`b gZmqgh�l_ogb�

q_kdhc ijh^mdpbb gZmqguo hj]ZgbaZpbc b ij_^ijbylbc

;_eZjmkb�

Bgklblml we_dljhk\Zjdb bf� ?� H� IZlhgZ G:G MdjZbgu

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

������� ��
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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����� ¯�­������

• �Ò°	äËÓÓ©® k� v� jÓ��}�ÒºÓÓ©® ÓÈ�¯Ëm ¹¯Ò °mÈ¯}Ë Ò ¯º�°�mËÓÓ©² �Ë²Óºãº�Ò«²� Û ����� Û ��� °� Û

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

• �È¯È��} {��� {°��¹ �º Á�ÏÒ}Ò ãÈÏË¯�m� Û ����� Û ��� °� Û Áº¯äÈ� ������� ää� ä«�}Ò® ¹Ë¯Ë¹ãË��

�� �¯Ó����� ¯�­������

• v­º¯ÓÒ} �º}ãÈ�ºm {�º¯º® äËÎ��ÓÈ¯º�Óº® }ºÓÁË¯ËÓ�ÒÒ ½/DVHU 7HFKQRORJLHV LQ :HOGLQJ DQG 0DWHULDOV

3URFHVVLQJ� ���Ü�� äÈ« ���� ��� ¹º°� zÈ�ÒmËãÒ� z¯©ä� � �º� ¯Ë�� ¹¯ºÁ� {� v� zºmÈãËÓ}º� Û ����� Û

��� °�� Áº¯äÈ� ���×��� ää �ÈÓ�ã� «Ï��� ��� �¯Ó����� ¯�­������

�º�ºm«�°« } ¹Ë�È�Ò m ���� ��

� 0DNKQHQNR 9� ,�� 3RFK\QRN 9� (� 6WUHQJWK &DOFXODWLRQ RI :HOGHG -RLQWV ZLWK $GMDFHQW 6KDUS &DYLWLHV
�ÈÓ�ã� «Ï��� Û .LHY� 3:,� ����� Û )RUPDW ������� PP� +DUGEDFN �LQ (QJOLVK��

� .RQRQHQNR 9� <D� 7HFKQRORJLHV RI 8QGUHZDWHU :HW :HOGLQJ DQG &XWWLQJ� Û .LHY� 3:,� ����� Û )RUPDW
������� PP� 6RIWEDFN �LQ (QJOLVK��

rÐ ÄÐÑÒÐÓÂÎ ÉÂÌÂÉÂ ÊÉÆÂÏÊË ÓÍÇÆÕÇÔ ÐÃÒÂÛÂÔÞÓÁ
Ä ÒÇÆÂÌØÊà ÈÕÒÏÂÍÂ ªcÄÔÐÎÂÔÊÙÇÓÌÂÁ ÓÄÂÒÌÂ«

uÇÍ��ÖÂÌÓ� ������
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)�QEMP� NSYVREP$TEXSR�OMIZ�YE
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