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�ÈÈ¯Ò�©� ää �������������������������������������� �����������
äÈ°°È� }� �������������������������������������������� ��

lÈ�Ë¯ÒÈã �ã« ÓÈ¹©ãËÓÒ«� �º¯º�}Ò �Ò�¯º}�

°ÒÈ¹È�Ò�È ��k�� Ò �¯Ò}Èã	�Ò® Áº°ÁÈ�È ��zn�

° ¯ÈÏäË¯ºä �È°�Ò� äËÓËË �� ä}ä� Ò°¹ºã	ÏºmÈÓÓ©Ë

�ã« äÒ}¯º¹ãÈÏäËÓÓº�º ÓÈ¹©ãËÓÒ«� ©ãÒ ¹¯Ë�º°�

�ÈmãËÓ© ~k| s�� ½zpc�k��� }º�º¯ºË «mã«Ë�°«

¯ÈÏ¯Èº��Ò}ºä �Ë²Óºãº�ÒÒ °ÒÓ�ËÏÈ ª�Ò² ¹º¯º�}ºm

� �� v� rº¯Ò°ºm� v� �� {º®ÓÈ¯ºmÒ�� s� {� �ã	«Ó�Ò�� iÎ� qËÓ°ËÓ� �� {ºã	}Ë� ����

cÒ°� �� {ÓË�ÓÒ® mÒ� �È°�Ò� ¹º¯º�}È �k� ¹¯ºÒÏmº�°�mÈ ~k|
s�� ½zpc�k��

� ������



Ò Ò² ÒÏ�º�ºmÒ�ËãËä >��@� {ÓË�ÓÒ® mÒ� �È°�Ò� ¹º�

¯º�}È �k� ¹¯ÒmË�ËÓ ÓÈ ¯Ò°� ��

jÓ°�Ò���ºä ªãË}�¯º°mÈ¯}Ò Òä� p� |� �È�ºÓÈ

sks �}¯ÈÒÓ© m °º�¯�ÎË°�mË ° ~k| s�� ½zpc�

�k�� Ò sÒ®äË�ËÓ°}Òä �ÓÒmË¯°Ò�Ë�ºä �sÒ�Ë¯ãÈÓ�

�©� m©¹ºãÓËÓ }ºä¹ãË}° Ò°°ãË�ºmÈÓÒ® ÒºÈ}�Òm�

Óº°�Ò äÒ}¯º¹ãÈÏäËÓÓ©² ¹º}¯©�Ò® ÒÏ �k� Ò �zn�

iã« Ò°°ãË�ºmÈÓÒ® ÁÈÏºmº�º °º°�ÈmÈ ¹º}¯©�Ò® Ò

¹ºmË�ËÓÒ« ÓÈ Ò² ¹ºmË¯²Óº°�Ò }ãË�º�Ó©² }�ã	��¯

Ò°¹ºã	ÏºmÈãÒ äË�º�© ¯ËÓ��ËÓºÁÈÏºmº�º ÈÓÈãÒÏÈ Ò

¯È°�¯ºmº® ªãË}�¯ºÓÓº® äÒ}¯º°}º¹ÒÒ� j°°ãË�ºmÈ�

ÓÒ« ¹¯º�Óº°�Ò °�Ë¹ãËÓÒ« ¹º}¯©�Ò® ° º°Óºmº® ¹¯º�

mº�ÒãÒ °º�ãÈ°Óº °�ÈÓ�È¯�� $670 & ���Ü�� ¹º

}ãËËmº® äË�º�Ò}Ë ° Ò°¹ºã	ÏºmÈÓÒËä ¹ãËÓº�Óº�º

}ãË« {z����

cËÏ�ã	�È�© Ò°°ãË�ºmÈÓÒ®� iã« Ò°°ãË�ºmÈÓÒ«

¹¯º�Óº°�Ò °�Ë¹ãËÓÒ« Òº}Ë¯ÈäÒ�Ë°}Ò² ¹º}¯©�Ò®

° º°Óºmº® äË�º�ºä äÒ}¯º¹ãÈÏäËÓÓº�º ÓÈ¹©ãËÓÒ«

ÓÈÓº°ÒãÒ ¹º}¯©�Ò« �k� ÓÈ �º¯�Ëm�
 ¹ºmË¯²Óº°�	

�ÒãÒÓ�¯Ò�Ë°}Ò² º¯ÈÏ�ºm ÒÏ �Ò�ÈÓºmº�º °¹ãÈmÈ

�ÒÈäË�¯ºä �� ää� �¯Ò ª�ºä Ò°¹ºã	ÏºmÈãÒ °ãË���


�Ò® ¯ËÎÒä ÓÈ¹©ãËÓÒ«� ¯È°²º� ¹ãÈÏäºº¯ÈÏ�
�

�Ë�º �ÈÏÈ ��� ã�äÒÓ� ÏÈ�Ò�Óº�º Û ��� ã�äÒÓ�

°ÒãÈ �º}È �� k� ÓÈ¹¯«ÎËÓÒË �� {� �Ò°�ÈÓ�Ò« ÓÈ�

¹©ãËÓÒ« ��� ää�

r©ãº Ò°°ãË�ºmÈÓº mãÒ«ÓÒË ÓÈ ¹¯º�Óº°�	 °�Ë¹�

ãËÓÒ« �È}Ò² ÁÈ}�º¯ºm� }È} �ºã�ÒÓÈ ¹º}¯©�Ò«�

ÓÈãÒ�ÒË Ò äÈ�Ë¯ÒÈã ¹º�°ãº«� { }È�Ë°�mË ¹º°ãË�ÓË�º

Ò°¹ºã	ÏºmÈãÒ ¹º¯º�}Ò 7L Ò 7L2
�
� �°�ÈÓºmãËÓº�

��º ¹¯º�Óº°�	 °�Ë¹ãËÓÒ« ¹º}¯©�Ò® ÒÏ �k� mºÏ�

¯È°�ÈË� ¹º °¯ÈmÓËÓÒ
 ° ¹¯º�Óº°�	
 °�Ë¹ãËÓÒ« ¹º}�

¯©�Ò®� ÓÈÓË°ËÓÓ©² ËÏ ¹º�°ãº«� ��º °º�ãÈ°�Ë�°« °

m©mº�ÈäÒ �¯��Ò² Ò°°ãË�ºmÈ�ËãË® >��@� �È}� ¹¯Ò ÓÈ�

¹©ãËÓÒÒ ¹º}¯©�Ò« ÒÏ �k� �ºã�ÒÓº® ��…��� ä}ä

ÓÈ ¹º�°ãº® ÒÏ �Ò�ÈÓÈ ¹¯º�Óº°�	 °�Ë¹ãËÓÒ«

�º°�Ò�ÈãÈ ����� È ÒÏ 7L|
�
Û ����� l�È� �º��È

}È} ËÏ ¹¯ÒäËÓËÓÒ« ¹º�°ãº« ºÓÈ °º°�Èmã«ãÈ

���� l�È� j°¹ºã	ÏºmÈÓÒË ¹º�°ãº« �ÈË� �È}ÒË ¹¯Ë�

Òä��Ë°�mÈ� º¯ÈÏºmÈÓÒË ãÈ�º¹¯Ò«�Óº�º äÒ}¯º�

¯Ëã	ËÁÈ ¹ºmË¯²Óº°�Ò �ã« ÓÈÓË°ËÓÒ« ¹º}¯©�Ò«� °ÓÒ�

ÎËÓÒË ÓÈ¹¯«ÎËÓÒ® ÓÈ �¯ÈÓÒ�Ë ¯ÈÏ�ËãÈ ½¹º}¯©�

�ÒËÜº°ÓºmÈ�� mºÏÓÒ}È
�Ò² m ¯ËÏ�ã	�È�Ë ¯ÈÏãÒ�Ò«

äËÎ�� Ò² }ºªÁÁÒ�ÒËÓ�ÈäÒ �Ë¯äÒ�Ë°}º�º ¯È°�Ò�

¯ËÓÒ«� z¯ºäË �º�º� ¹ºÓÒÎËÓÓÈ« �Ë¹ãº¹¯ºmº�Óº°�	

¹º�°ãº« �º°ºËÓÓº m °ã��ÈË Ò°¹ºã	ÏºmÈÓÒ« m }È�

�Ë°�mË ¹º�°ãº« 7L2
�
� °ÓÒÎÈË� °}º¯º°�	 º²ãÈÎ�ËÓÒ«

�È°�Ò� ÓÈ¹©ã«Ëäº�º äÈ�Ë¯ÒÈãÈ� È °ãË�ºmÈ�Ëã	Óº�

Ò mË¯º«�Óº°�	 º¯ÈÏºmÈÓÒ« Èäº¯ÁÓº® ÁÈÏ©�

sÈ ¹¯º�Óº°�	 °�Ë¹ãËÓÒ« ¹º}¯©�Ò« ° º°Óºmº® ÏÓÈ�

�Ò�Ëã	ÓºË mãÒ«ÓÒË º}ÈÏ©mÈË� �È}ÎË �ºã�ÒÓÈ ¹º}�

¯©�Ò«� �È}� �mËãÒ�ËÓÒË ¹º°ãË�ÓË® �º ���…��� ä}ä

¹¯ÒmËãº } °ÓÒÎËÓÒ
 ¹¯º�Óº°�Ò °�Ë¹ãËÓÒ« �º

���� l�È �¹¯Ò ÓÈ¹©ãËÓÒÒ ËÏ ¹º�°ãº«��

cËÏ�ã	�È�© ¯ËÓ��ËÓºÁÈÏºmº�º ÈÓÈãÒÏÈ ¹º}¯©�

�Ò® ÒÏ �k� Ò �zn ¹¯ÒmË�ËÓ© ÓÈ ¯Ò°� �� |°ÓºmÓ©Ë

¹Ò}Ò �ÒÁ¯È}�º�¯Èää© ¹º}¯©�Ò« ÒÏ �k� �¯Ò°� ��

È�� °º�ãÈ°Óº }È¯�º�Ë}Ë $670 �¢ ������ °ºº�mË��

°�m�
� �k� ° ÓËºã	�º® ¹¯ÒäË°	
 �zn� }º�º¯È«

º¯ÈÏºmÈãÈ°	 ¹¯Ò ÓÈ¹©ãËÓÒÒ� {°Ë ãÒÓÒÒ �ÒÁ¯È}�

�º�¯Èää© ¹º}¯©�Ò« ÒÏ �zn �¯Ò°� �� � °º�ãÈ°Óº

}È¯�º�Ë}Ë $670 �¢ ������ °ºº�mË�°�m�
� �zn�

lÈãÈ« �Ò¯ÒÓÈ ¹Ò}ºm °mÒ�Ë�Ëã	°�m�Ë� º m©°º}º®

°�Ë¹ËÓÒ }¯Ò°�ÈããÒ�Óº°�Ò ¹º}¯©�Ò« Ò º�°��°�mÒÒ

Èäº¯ÁÓº® ÁÈÏ©�

v �Ëã	
 Ò°°ãË�ºmÈÓÒ® Òº°ºmäË°�Òäº°�Ò ¹º}�

¯©�Ò® ÓÈ º¯ÈÏ�© ÒÏ �Ò�ÈÓºmº�º °¹ãÈmÈ {�� äË�

�º�ºä äÒ}¯º¹ãÈÏäËÓÓº�º ÓÈ¹©ãËÓÒ« ÓÈÓº°ÒãÒ

¹º}¯©�Ò« ÒÏ �k� Ò �zn �ºã�ÒÓº® ��� ä}ä� zº°�

�ÓºäºÏ�ºm©Ë }ãË�}Ò ©ãÒ m©�ËãËÓ© ÒÏ Ë�¯ËÓÓº®

}º°�Ò äºãº�º® }¯©°© Ò m©¯È�ËÓ© ¹¯Ò �Ëä¹Ë¯È��¯Ë

��
º

v m È�äº°ÁË¯Ë mºÏ��²È ° �ºÈm}º® � � ��ãË�

}Ò°ãº�º �ÈÏÈ� ~È�Ëä }ãË�}Ò m©°ËmÈãÒ ÓÈ ¹ºmË¯²�

cÒ°� �� iÒÁ¯È}�º�¯Èää© äÒ}¯º¹ãÈÏäËÓÓ©² ¹º}¯©�Ò® ÒÏ �k�
�È� Ò �zn ��

cÒ°� �� {ÓË�ÓÒ® mÒ� Òº}Ë¯ÈäÒ�Ë°}Ò² ¹º}¯©�Ò® �k��È� Ò �zn
�� ° }ãË�º�Ó©äÒ }�ã	��¯ÈäÒ

������ �



Óº°�	 ¹º}¯©�Ò®� sÈ ¯Ò°� � ¹º}ÈÏÈÓÈ ¹ºmË¯²Óº°�	

¹º}¯©�Ò® °ºº�mË�°�mËÓÓº ÒÏ �k� Ò �zn ° }ãË�

�º�Ó©äÒ }�ã	��¯ÈäÒ� |ÓÈ¯�ÎËÓ È}�ÒmÓ©® ¯º°�

}ãË�º} ÓÈ ¹º}¯©�Ò«² ° º¯ÈÏºmÈÓÒËä °¹ãº�Óº®

¹ãËÓ}Ò� º°ºËÓÓº m °ã��ÈË ¹º}¯©�Ò« ÒÏ �zn� ��º

°mÒ�Ë�Ëã	°�m�Ë� º m©°º}º® Òºãº�Ò�Ë°}º® °ºmäË°�

�Òäº°�Ò ¹ºã��ËÓÓ©² ¹º}¯©�Ò® Ò ¹Ë¯°¹Ë}�ÒmÓº°�Ò

Ò² ¹¯ÒäËÓËÓÒ« ÓÈ ¹ºmË¯²Óº°�Ò ªÓ�º¹¯º�ËÏºm�

{©mº�©

�� lÒ}¯º¹ãÈÏäËÓÓ©Ë Òº}Ë¯ÈäÒ�Ë°}ÒË ¹º}¯©�Ò«

ÒÏ �k� Ò �zn ÒäË
� m©°º}�
 °�Ë¹ËÓ	 }¯Ò°�Èã�

ãÒ�Óº°�Ò ¹¯Ò ¹¯È}�Ò�Ë°}ºä º�°��°�mÒÒ Èäº¯ÁÓº®

ÁÈÏ©�

�� �¯ÒäËÓËÓÒË ¹º�°ãº« ÒÏ 7L Ò 7L2
�
¹ºÏmºã«Ë�

¹ºm©°Ò�	 ¹¯º�Óº°�	 °�Ë¹ãËÓÒ« ¹º}¯©�Ò« ° º°Óºmº®

Ò °ÓÒÏÒ�	 mºÏäºÎÓº°�	 º¯ÈÏºmÈÓÒ« Èäº¯ÁÓº® ÁÈ�

Ï© ¹¯Ò ÓÈ¹©ãËÓÒÒ ¹º}¯©�Ò®�

�� k}�ÒmÓ©® ¯º°� }ãË�º} ÓÈ ¹º}¯©�Ò«² ° º�

¯ÈÏºmÈÓÒËä °¹ãº�Óº® ¹ãËÓ}Ò °mÒ�Ë�Ëã	°�m�Ë� º m©�

°º}º® Òºãº�Ò�Ë°}º® °ºmäË°�Òäº°�Ò ¹ºã��ËÓÓ©²

¹º}¯©�Ò® Ò ¹Ë¯°¹Ë}�ÒmÓº°�Ò Ò² ¹¯ÒäËÓËÓÒ« m }È�

�Ë°�mË ¹º}¯©�Ò® ªÓ�º¹¯º�ËÏºm�

�� 3ODVPD VSUD\HG FRDWLQJV RI K\GUR[\DSDWLWH � .� GH *URRW�
5� 7� *� *HHVLQN� &� 3� $� 7� .OHLQ� 3� 6HUDNLDQ �� -� %L�
RPHG� 0DWHU� 5HV� Û ����� Û ��� Û 3� ����Ü�����

�� .D\ -� )� 3ODVPD VSUD\HG K\GUR[\DSDWLWH FRDWLQJV IRU HQ�
KDQFHG ELRFRPSDWLELOLW\ �� 0DWHU� 7HFKQRORJ\� Û �����
Û �� ¢ ���� Û 3� ��Ü���

�� &KHDQJ 3�� .KRU .� $� %LRFHUDPLF SRZGHU DQG FRDWLQJV E\
WKHUPDO VSUD\ WHFKQLTXHV �� 3URF� RI ,QWHUQ� 6SUD\ FRQI��
.REH� -DSDQ� Û ����� Û 3� ���Ü����

�� 7KH LQIOXHQFHV RI SODVPD VSUD\LQJ SDUDPHWHUV RQ WKH FKDUDF�
WHULVWLFV RI K\GUR[\DSDWLWH FRDWLQJV� D TXDQWLWDWLYH
VWXG\ � &� <� <DQJ� %� &� :DQJ� (� &KDQJ� -� '� :X
�� -� 0DWHU� 6FL� 0DWHU� LQ 0HGLFLQH� Û ����� Û ��
Û 3� ���Ü����

�� 0F3KHUVRQ 5�� *DQH 1�� %DVWRZ 7� -� 6WUXFWXUDO FKDUDF�
WHULVDWLRQ RI SODVPD�VSUD\HG K\GUR[\DSDWLWH FRDWLQJV ��
,ELG� Û 3� ���Ü����

�� .KRU .� $�� &KHDQJ 3�� :DQJ <� 7KH WKHUPDO VSUD\ SURFHV�
VLQJ RI +$ SRZGHUV DQG FRDWLQJV �� -20� Û ����� Û
)HEU� Û 3� ��Ü���

�� .KRU .� $�� &KHDQJ 3�� :DQJ <� 3ODVPD VSUD\LQJ RI FRP�
EXVWLRQ IODPH VSKHURLGL]HG K\GUR[\DSDWLWH �+$� SRZGHUV
�� -� RI 7KHUPDO 6SUD\ 7HFKQRORJ\� Û ����� Û �� ¢ ��
Û 3� ���Ü����

�� :DQJ <�� .KRU .� $�� &KHDQJ 3� 7KHUPDO VSUD\LQJ RI IXQF�
WLRQDOO\ JUDGHG FDOFLXP SKRVSKDWH FRDWLQJV IRU ELRPHGLFDO
LPSODQWV �� ,ELG� Û ¢ �� Û 3� ��Ü���

�� %URZQ 6� 5�� 7XUQHU ,� *� $FRXVWLF HPLVVLRQ DQDOLVLV RI
WKHUPDO VSUD\HG K\GUR[\DSDWLWH FRDWLQJV H[DPLQHG XQGHU
IRXU SRLQW EHQG ORDGLQJ �� 6XUIDFH (QJ� Û ����� Û ���
¢ �� Û 3� ���Ü����

��� +HLPDQQ 5� %�� 9X 7� $� /RZ�SUHVVXUH SODVPD�VSUD\HG
�/336� ELRFHUDPLF FRDWLQJV ZLWK LPSURYHG DGKHVLRQ
VWUHQJWK DQG UHVRUSWLRQ UHVLVWDQFH �� -� RI 7KHUPDO 6SUD\
7HFKQRORJ\� Û ����� Û �� ¢ �� Û 3� ���Ü����

��� %RX\HU (�� *LW]KRIHU )�� %RXORV 0� ,� 7KH VXVSHQVLRQ SODV�
PD VSUD\LQJ RI ELRFHUDPLFV E\ LQGXFWLRQ SODVPD �� -20�
Û ����� Û )HEU� Û 3� ��Ü���

��� 7KH FKDUDFWHUL]DWLRQ RI KHGUR[\DSDWLWH FRDWLQJV VSUD\HG
ZLWK 936� $36 DQG '< V\VWHPV � -� *� :RONH� .� GH
*URRW� 7� *� .UDDN HW DO� �� 3URF� RI WKH ,QWHUQ� WKHUPDO
VSUD\ FRQI�� 3LWWVEXUJK� �����

��� lÒ}¯º¹ãÈÏäËÓÓºË ÓÈ¹©ãËÓÒË Òº}Ë¯ÈäÒ�Ë°}Ò² ¹º}¯©�Ò®
� �� v� rº¯Ò°ºm� v� �� {º®ÓÈ¯ºmÒ�� {� �� rº¯Ò} Ò �¯�
�� km�ºäÈ�� °mÈ¯}È� Û ����� Û ¢ ��� v� ��Ü���

��� 0LFURSODVPD VSUD\LQJ � .� <XVKFKHQNR� <X� %RULVRY� <�
3HUHYHU]HY HO DO� �� 3URF� RI WKH ��WK ,QWHUQ� WKHUPDO VSUD\
FRQI�� 1LFH� )UDQFH� Û ����� Û 3� ����Ü�����

��� 0LFURSODVPD VSUD\LQJ � .� <XVKFKHQNR� <X� %RULVRY� <�
3HUHYHU]HY HW DO� �� 3URF� RI WKH ��WK ,QWHUQ� WKHUPDO
VSUD\ FRQI�� .REH� -DSDQ� Û ����� Û 3� ���Ü����

��� sÈÓË°ËÓÒË �Ï}º¹ºãº°Ó©² ¹º}¯©�Ò® äË�º�ºä äÒ}¯º¹ãÈÏ�
äËÓÓº�º ÓÈ¹©ãËÓÒ« � �� v� rº¯Ò°ºm� �� s� �Ë¯ËmË¯ÏËm�
v� �� {º®ÓÈ¯ºmÒ�� {� �� rº¯Ò} �� km�ºäÈ�� °mÈ¯}È� Û
����� Û ¢ �� Û v� ��Ü���

��� zÈãÒ�È {� j� nÒÏÒ}È Ò ²ÒäÒ« Áº¯äÒ¯ºmÈÓÒ« ÒºÒÓË¯��
Ó©² Ò ÒºÈ}�ÒmÓ©² ¹ºmË¯²Óº°�Ë® ÓÈ Òä¹ãÈÓ�È�È² ��
nÒÏ� Ò ²ÒäÒ« º¯È� äÈ�Ë¯ÒÈãºm� Û ����� Û ¢ �� Û
v� ��Ü���

$GKHVLRQ VWUHQJWK DQG ELRFRPSDWLELOLW\ RI ELRFHUDPLF FRDWLQJV SURGXFHG E\ PLFURSODVPD VSUD\LQJ KDYH EHHQ VWXGLHG� ,W KDV
EHHQ HVWDEOLVKHG WKDW ZLWK WKH XVH RI D VXE�OD\HU WKH DGKHVLRQ VWUHQJWK RI WKH K\GUR[\DSDWLWH FRDWLQJV LQFUHDVHV� FRPSDUHG
ZLWK WKDW RI WKH FRDWLQJV GHSRVLWHG ZLWKRXW VXE�OD\HU� ,W LV VKRZQ WKDW LQFUHDVH LQ WKLFNQHVV RI WKH FRDWLQJ WR ��������� µP
OHDGV WR GHFUHDVH LQ LWV DGKHVLRQ VWUHQJWK GRZQ WR ���� 03D �ZLWKRXW VXE�OD\HU�� +LJK ELRFRPSDWLELOLW\ RI WKH PLFURSODVPD
FRDWLQJV KDV EHHQ SURYHG�

�º°��¹ÒãÈ m ¯Ë�È}�Ò� ����������

� ������
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����������	���������
x ÏÀ¾ÎËÙÃ ÈÌËÏÐÎÑÈÔÆÆ

x Ì¿ÌÎÑÂÌÀ¾ËÆÃ Æ ÐÃÓËÌÉÌÁÆÝ ÏÀ¾ÎÈÆ
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