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É�Æ¨Ä%ÅSÄ Ô Çlb®a.Ê.ÅFÒ
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âÚ¿[Ö0É�b¨d�Ä�½�Ç0Ê¨Ä%Ã�Å°Ë�¿ÀÉ�ÆRÑ^ÄFdW¿ÀÛUÁF`AÉ�¿ÀÇlaÌ`A¾.¾UÃÀe�ÉSÇ¤`'Ë�¿�Ê.Ä�dW`^a¨Î^Ä�Ç^È�¿�acÉSÄFd�Ä%ÅSÉ�¿Âa¨Î�Ê.`AÉ�`�¾.d�Ç Ô ÃÀÄ%½ÌÅFÒ��¨Ç^d�ÄYÖ¨`^½RÏ

¾®ÃÀÄ^i¨ÁYÇla.ÅW¿�Ê¨ÄFd�Ê.`AÉ�`�`^a.`^ÃÀe�áFÄ%Ê Ô e���`^½ Ô ÄFd�É�`^a.Ê � ¿�ÄFdWa¨ÄFeÚã�f%ä^älg^æ�ÇlaÞÇ^d�Îl`^a.¿�Á�¾�ÇlÃ�Ã�b.É�¿ÀÇlaÌÁYÇla.ÁYÄ%acÉSdW`AÉ�¿ÀÇla®Å¬¿�a

É�Æ¨Ä	�7Ç�Ñ^Ä�
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É�`^acÉ�Ç^È?¿�acÉSÄFd�Ä%ÅSÉFÒ � Æ¨Ä�b.acÑ^ÄFdW¿ÀÛ.Ä%Ê�½�Ä%`^Å�b¨d�Ä%½�Ä%acÉ�Å�½Ì`%e�Ç^d:½Ì`%e�a¨Ç^É Ô Ä'Çla�É�Æ.Ä�¾�ÇlÃ�Ã�b¨É�`^acÉ�Ç^È?¿�aZÉSÄFdWÄ%ÅSÉFÒ���Å

`^a¨Ç^É�Æ¨ÄFd�ÄYÖ0`^½�¾UÃÀÄ^i.ÁYÇla.Å�¿�Ê.ÄFd�
£`^Ã�¿ÀÈµÇ^dWa.¿�`�� Å � É�`^a¨ÈµÇ^dWÊ0Ï�ä¤ÉSÄ%Å�É¬Å�ÁYÇ^d�Ä%Å�b®ÅSÄ%ÊÞÉSÇ�ÄFÑ�`^ÃÂb.`AÉSÄ�¿�a.Ê®¿ÀÑ�¿ÂÊ.b.`^Ã¯i^d�ÄFÎl¿�Çla.`^Ã¯i

`^a.Ê$ÅSÉ�`AÉSÄ¤Ä%Ê.b.ÁF`AÉ�¿ÀÇla.`^Ã�¾�ÄFd�ÈµÇ^dW½�`^a.ÁYÄ^Ò � Æ®¿�Å�ÉSÄ%ÅSÉ�¿�Å�`^Ê®½�¿�a.¿�Å�ÉSÄFd�Ä%Ê�¿�aÚ¼5a¨ÎlÃ�¿ÂÅ�Æ�ÉSÇÞ`^Ã�Ã+ÅSÉ�b®Ê¨Ä%aZÉ�Å%Ò � É�b.Ê¨Ä%acÉ�Å
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Ñ0¿ÀÄFË�Ä%Ê `^Å�Ñ^ÄFdL¿ÀÛ.Ä%Ê�Ê¨dW`hË�Å�È dWÇl½ É�Æ.Ä�Ê.¿�ÅSÉSdW¿ Ô b¨É�¿ÀÇla�Ç^È�Ñ�`^ÃÂ¿�Ê�Å�ÁYÇ^d�Ä%ÅFÒ � Æ¨ÇlÅSÄ�ÁFÃ�`^Å�ÅW¿ÀÛ.Ä%Ê$`^Å�Ã�¿�½�¿�ÉSÄ%Ê	¼5a.ÎlÃ�¿�Å�Æ
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Ë�¿ÀÉ�Æ�Ñ^ÄFdW¿�Û®ÁF`AÉ�¿ÀÇla�Ò �¨Ç^d¬ÄYÖ¨`^½�¾®Ã�Ä^i0ÁYÇla®Å�¿�Ê¨ÄFd£É�Æ¨Ä'¿ÀÉSÄ%½ a¨Çla.d�Ä%ÅS¾�Çla.ÅSÄ:¾.d�Ç Ô ÃÀÄ%½ÌÅ�`^a.`^Ã�ecáFÄ%Ê Ô e!ß:Ç^d�ÇhË:¿ÀÉSá�`^a.Ê

âÚ`^a.ÅSÜ0¿£ã�f%ä^ä � æLÒ �.b.ÃÂÃÀe�Ç Ô ÅSÄFd�Ñ^Ä%Ê Ê®`AÉ�`!Ñ^Ä%ÁYÉSÇ^dLÅ�ÁYÇ^d�d�Ä%ÅS¾�Çla.ÊÚÉSÇÞÑ^ÄFdW¿ÀÛ.Ä%Ê�Ê¨dL`%Ë�Å�Èµd�Çl½ É�Æ¨Ä�Ê.¿�ÅSÉSdW¿ Ô b¨É�¿ÀÇla�Ç^È

¿�acÉSÄFd�Ä%ÅSÉFÒ��?Ä%ÁYÉSÇ^dWÅ¤Ë�¿�É�Æ ½�¿�Å�ÅW¿�a¨Î�ÁYÇl½�¾�Çla¨Ä%acÉ�Å�½�`he Ç^d¤½Ì`%e a¨Ç^É Ô ÄÌÈ d�Çl½ É�Æ¨Ä!Ê®¿�ÅSÉSdW¿ Ô b¨É�¿ÀÇla$Ç^È¬¿�acÉSÄFd�Ä%ÅSÉFÒ

×�a É�Æ¨Ä�dL`^a.Ê¨Çl½�¿ÀáFÄ%Ê2ÉSd�Ä%`AÉ�½�Ä%acÉ�Ä���Ä%ÁYÉ�ÅR½�Ç0Ê¨Ä%Ã�Å�`^a.`^Ã�ecáFÄ%Ê Ô e ß:Ç^d�ÇhË:¿ÀÉSá!`^a.Ê â	`^a®ÅSÜ�¿�ã¯jAk^k^kZæ�`^a.Ê2â	ÇlÃ�¿[Ï

a.`AdW¿7ã¯jAk^k¨fhæLi¨ÉSdWÄ%`AÉ�½�Ä%aZÉ�Å�`Ad�Ä�a.Ç^É5`^ÃÀË£`%e0Å°Ç Ô ÅSÄFdWÑ^Ä%Ê�Ò5Ó�b¨É�ÁYÇl½�Ä%Å5È Ç^d�Ë�Æ.¿�ÁLÆ�`'Îl¿ÀÑ^Ä%a�ÉSdWÄ%`AÉ�½�Ä%aZÉ�¿�Å?Ç Ô Å�ÄFd�Ñ^Ä%Ê
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� �������Ji���� k0i�Ë:Æ¨ÄFd�Ä�� ¿�Å:É�Æ¨Ä
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ÈµÇ^d�Ä%Å�É�¿�½�`AÉ�¿�a¨Î Ô Çlb.a.Ê.Å�ÇlaÚÈJb.a.ÁYÉ�¿�Çla.`^Ã�Å¬Ç^È�Ø b®a.Ê¨ÄFd:ÁYÇlacÉ�`^½�¿�a®`AÉ�¿ÀÇla$Ë�¿ÀÉ�ÆÚÑ^ÄFdW¿ÀÛ®ÁF`AÉ�¿ÀÇla7Ò��:Ç^É�Çla.ÃÀe�¿�Å:É�Æ¨Ä

Ã�`AÉSÉSÄFdv¾.d�Ç0ÁYÄ%Ê.b¨dWÄ5½�Ç^d�Ä£ÁYÇl½�¾®Ã�¿ÂÁF`AÉSÄ%Ê�É�Æ.`^a�É�Æ¨Ä£ÁYÇ^d�d�Ä%ÅS¾�Çla.Ê®¿�a¨Î�¾.d�Ç0ÁYÄ%Ê.b¨dWÄ°¾.d�Ä%ÅSÄ%acÉSÄ%ÊRÆ¨ÄFd�Ä^i Ô b¨É�¿ÀÉ�Ê.ÇcÄ%Å�a¨Ç^É

a.`AÉ�b¨dL`^Ã�ÃÀeRÄYÖ�ÉSÄ%a®ÊÞÉSÇR`^ÃÂÃÀÇhË d�Ä%ÅS¾�Çla.ÅSÄ�ÁYÄ%a.ÅSÇ^dL¿�a¨Î¨i0ÁYÇlaZÉ�¿�a�b¨Çlb.Å�d�ÄFÎ^dWÄ%Å�ÅSÇ^dWÅFi0Ç^d�¿�a.ÁYÇ^dW¾�Ç^dL`AÉ�¿ÀÇla�Ç^È+`¤¾®ÃÂ`^b.Å�¿ Ô Ã�Ä

½�Çla¨Ç^ÉSÇla®¿�ÁF¿ÀÉQeÞd�Ä%Å�ÉSdW¿�ÁYÉ�¿ÀÇla�Ò
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Ç0ÁFÁFb¨dWÅ°Ë:Æ¨Ä%a�ÅSÇl½�ÄFÉ�¿Â½�Ä%Å Ô Ç^É�Æ � � `^a.Ê �Ù`Ad�Ä¬Ç Ô ÅSÄFd�Ñ^Ä%Ê�i0`^a.Ê�ÅSÇl½�ÄFÉ�¿�½�Ä%Å5a.Ä%¿ÀÉ�Æ¨ÄFd5`Ad�Ä:Ç Ô ÅSÄFd�Ñ^Ä%Ê7Ò �.Ç^d�Ä%`^ÁLÆ
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��ÄFÛ®a¨Ä� "�ÙfÌ¿ÀÈB����¿�Å�Ç Ô ÅSÄFd�Ñ^Ä%Ê `^a.Ê* "� k�Ç^É�Æ¨ÄFd�Ë:¿�ÅSÄ^Ò ��ÄFÛ®a¨Ä�, �  �Ò���ÄF¾®Ã�`^ÁYÄ�� ��
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�Ë:¿ÀÉ�Æ � ��� ¿�a�`^Ã�Ã7Çlb¨d�`^Å�Å�b®½�¾.É�¿ÀÇla.Å%i¨Ë�Æ¨ÄFd�Ä6� ��� Ê¨Ä%a¨Ç^ÉSÄ%Å¬¾®d�Ç Ô ` Ô ¿�ÃÂ¿ÀÉQeÌÁYÇla®Ê.¿ÀÉ�¿ÀÇla.`^Ã7Çla�� .��&`^a.Ê�� ���

Ê¨Ä%a¨Ç^ÉSÄ%Å�ÄYÖ0¾�Ä%ÁYÉ�`AÉ�¿�Çla�ÁYÇla.Ê®¿ÀÉ�¿ÀÇla.`^Ã^Çla	� .	��Ò �:ÅWÅ�b.½�¾.É�¿�Çla.Å �¤f5`^a.Ê���j�Æ¨ÇlÃ�Ê'ÉSdW¿�Ñ�¿�`^ÃÂÃÀe^ihË�Æ®¿�ÃÀÄ?`^Å�Å�b.½�¾.É�¿ÀÇla
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Ñ^ÄFdW¿ÀÛUÁF`AÉ�¿ÀÇla�½�Ç0Ê¨Ä%Ã¯Ò
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�:ÄYÖ�ÉFi°ÁYÇla®Å�¿�Ê¨ÄFd�d�ÄFÎ^d�Ä%Å�ÅSÇ^d�ÁYÄ%a.Å�Ç^dW¿�a¨Î¨Ò ��Å�Å�b.½�ÄÌÉ�Æ.`AÉ � � � � . ����! k	`^a®Ê Ê.¿ÂÅSd�ÄFÎl`AdWÊ `^Ã�Ã°Ç Ô Å�ÄFd�Ñ^Ä%Ê
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�¨Ç^dÞÉ�Æ¨Ä%ÅSÄ$¾®`^¿ÀdLÅFi�Ä%¿ÀÉ�Æ¨ÄFd�� ¿�Å!Ç Ô ÅSÄFd�Ñ^Ä%Ê ÉSÇ Ô ÄÚ¿�a �ÙÇ^d�� ¿�Å�b.a¨Ç Ô ÅSÄFd�Ñ^Ä%Ê�Ò ��ÄFÛ®a.Ä  � � � . ���lÒ

� Æ.`AÉ¤¿�ÅFi6 "� f�¿ÀÈ � . ��`^a.Ê* 4� k	Ç^É�Æ.ÄFd�Ë�¿�ÅSÄ^Ò �:ÄFÛUa¨Ä�,�� f!¿�È-� ¿ÂÅ�Ç Ô ÅSÄFdWÑ^Ä%Ê2ÉSÇ Ô Ä!¿�a � `^a.Ê

, ��k!Ç^É�Æ¨ÄFd�Ë:¿�ÅSÄ^Ò�×�aÚÉ�Æ.¿�Å�½�Ç�Ê¨Ä%Ã¡i����>� ����`^a.Ê$ÅSÇ�� � ���FÒ � Ç�`hÑ^Çl¿�Ê Ê¨ÄFÎ^Ä%a¨ÄFdW`AÉSÄ�ÁF`^ÅSÄ%Å%i�`^ÅWÅ�b.½�Ä�É�Æ.`AÉ

� � � , �Ùf � !àk0Ò �:Ç^ÉSÄÌÉ�Æ®`AÉ"� � �  "�Ùf���, �Ùf ���ÙfÌ`^a.Ê � ��� �Ðã����Læ � � ���+� ã����Iæ �� .�Ùf��¡Ò � Æ.`AÉ

¿�ÅFi�`^Å�Å�b.½�¾®É�¿ÀÇla.Å	�¤fAi
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�v¿�a.`^ÃÂÃÀe^i�ÁYÇla.ÅW¿�Ê¨ÄFd @ Çl¿�acÉ+ÁYÄ%a.ÅSÇ^dL¿�a¨Î¬Ç^È0Çlb¨É�ÁYÇl½�Ä%Åv`^a.Ê�d�ÄFÎ^d�Ä%Å�Å�Ç^dWÅFÒ �:Å+Ë�¿ÀÉ�Æ�dWÄFÎ^d�Ä%Å�ÅSÇ^d�ÁYÄ%a.ÅSÇ^dW¿�a.Î¨i�`^Å�ÅWb.½�Ä

É�Æ.`AÉ3� � � � . �6� !�k�`^a.ÊÚÊ.¿�ÅSdWÄFÎl`AdWÊ�`^Ã�Ã�Ç Ô Å�ÄFd�Ñ^Ä%Ê2ã���� 57��æ£¾U`^¿ÀdWÅ£ÈµÇ^d�Ë�Æ.¿ÂÁWÆ�� ¿�Å�¿�a�É�Æ.Ä�ÁYÇl½�¾®ÃÀÄ%½�Ä%aZÉ¬Ç^È
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 ?� � � . ���li�`^a®Ê	Ê¨ÄFÛ®a.Ä , �Ðf�¿�È�ã���� 57��æ�¿�Å�Ç Ô ÅSÄFd�Ñ^Ä%Ê�`^a.Ê�, � kÌÇ^É�Æ¨ÄFdWË�¿�ÅSÄ^Ò �¨Ç^d�É�Æ¨Ä%Å�Ä�d�Ä%½Ì`^¿�a.¿�a¨Î
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� Æ¨Ä�Ç Ô @ Ä%ÁYÉ�¿ÀÑ^Ä'¿�Å�ÉSÇ¤Ê¨ÄFdL¿ÀÑ^Ä�ÅWÆ.`Ad�¾ Ô Çlb®a.Ê.Å°Çla�É�Æ¨Ä�Ê.¿ ��ÄFd�Ä%a.ÁYÄ�� � 
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 �Ðã�� � æ°È Ç^d£ÑA`AdW¿ÀÇlb.Å�ÁWÆ¨Çl¿ÂÁYÄ%Å
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��ÄFÛ®a¨Ä8 �� f�¿ÀÈ:ÉSd�Ä%`AÉ�½�Ä%acÉ	f�¿�ÅRd�Ä%ÁYÄ%¿�Ñ^Ä%Ê�`^a.Ê  �� k ¿ÀÈ�ÉSd�Ä%`AÉ�½�Ä%aZÉ�k ¿�ÅRd�Ä%ÁYÄ%¿ÀÑ^Ä%Ê�Ò ×�a�ÅSÉ�`^a®Ê.`AdWÊ

ÉSd�Ä%`AÉ�½�Ä%acÉRÄ���Ä%ÁYÉ�Å�½�Ç�Ê¨Ä%ÃÂÅFi£ãJÅ�ÄFÄ^i?È Ç^dRÄYÖ¨`^½�¾®ÃÀÄ^i°âÚ`^a.ÅSÜ0¿¯i�f%ä^ä^ålæ  �¿�Å�ÈJb.Ã�ÃÀe$Ç Ô ÅSÄFd�Ñ^Ä%Ê7ÒÚß:ÇhË�ÄFÑ^ÄFd%i�¿�a2É�Æ¨Ä

`A¾.¾®ÃÂ¿�ÁF`AÉ�¿ÀÇla.Å�É�Æ.`AÉ¬ß:Ç^d�ÇhË:¿ÀÉSá�`^a.Ê�âÚ`^a.ÅSÜ0¿°ã¯jAk^k^kZæ�`^a.Ê�â	ÇlÃ�¿�a.`AdL¿�ã¯jAk^k¨fhæ¬ÅSÉ�b.Ê¨e^i� ¿�Å�Ç Ô ÅSÄFd�Ñ^Ä%Ê�È Ç^d�Çla.Ã�e!`

Å�b Ô ÅSÄFÉ¬Ç^È?É�Æ¨Ä¤Å�`^½�¾®ÃÀÄ^Ò �¨Ç^d�Å�¿�½�¾®Ã�¿�ÁF¿ÀÉ�e^i.`^Å�Å�b.½�Ä�É�Æ.`AÉ�`^Ã�Ã7Çlb¨É�ÁYÇl½�Ä%Å�`^a®Ê	ÁYÇhÑA`AdW¿�`AÉSÄ%Å�`Ad�Ä�Ç Ô ÅSÄFd�Ñ^Ä%Ê7Ò � ¿�a.ÁYÄ

ÉSd�Ä%`AÉ�½�Ä%acÉ�Å¤`Ad�Ä�dW`^a.Ê.Çl½�¿ÀáFÄ%Ê�i7`^Å�ÅWb.½�¾.É�¿ÀÇla 5 � Æ.ÇlÃ�Ê.ÅFÒ �¨Ç0ÁFb.ÅFi�È Ç^d�É�Æ¨ÄÌ½�Çl½�Ä%acÉFi+Çla É�Æ¨ÇlÅSÄ�Ç Ô Å�ÄFd�Ñ�`AÉ�¿�Çla.Å

ÈµÇ^d�Ë�Æ.¿�ÁLÆ Ä%¿�É�Æ¨ÄFd8 ¿ÂÅ!Ç Ô ÅSÄFd�Ñ^Ä%Ê=ÉSÇ Ä%Ý�b.`^Ã�f�Ç^d8 ¿ÂÅ�b®a¨Ç Ô ÅSÄFd�Ñ^Ä%Ê7Ò � ¿�a®ÁYÄÚÉSd�Ä%`AÉ�½�Ä%aZÉ	`^ÅWÅ�¿ÀÎla.½�Ä%acÉ�¿�Å

dW`^a.Ê.Çl½�ivÇla.ÃÀe É�Æ¨Ä%ÅSÄ�Ç Ô ÅSÄFdWÑ�`AÉ�¿ÀÇla®Å�ÁF`^a ÁYÇlacÉ�`^¿�a ¿�a¨ÈµÇ^dW½�`AÉ�¿ÀÇla2d�Ä%ÃÀÄFÑA`^aZÉ¤È Ç^d¤Ä%ÅSÉ�¿�½Ì`AÉ�¿�a¨Î � �0
	�Ðã����LæLÒ �.Ç^d

É�Æ¨Ä%ÅSÄ	Ç Ô ÅSÄFd�ÑA`AÉ�¿ÀÇla.ÅFi�Ê¨ÄFÛUa¨Ä8,�� f�¿ÀÈ� ¿�Å�Ç Ô ÅSÄFdWÑ^Ä%Ê ÉSÇ Ä%Ý�b.`^Ã�fAi£`^a®Ê ,�� k Ç^É�Æ¨ÄFd�Ë:¿�ÅSÄ^Ò � ¿�a.ÁYÄ 5 �

¿�½�¾UÃ�¿ÀÄ%Å � � `^a®Ê `^Å�Å�b.½�¾®É�¿ÀÇla.Å ��f	`^a.Ê���j�Æ.ÇlÃ�Ê�i5Å�Æ®`Ad�¾�ÁYÇlaZÉ�`^½Ì¿�a.`AÉ�¿ÀÇla Ë:¿ÀÉ�Æ Ñ^ÄFdW¿ÀÛ®ÁF`AÉ�¿�Çla Ô Çlb®a.Ê.Å¤Çla
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Ë�Æ.¿ÂÁWÆ�Ä%¿�É�Æ¨ÄFd3 &¿�Å¬Ç Ô ÅSÄFd�Ñ^Ä%Ê$ÉSÇÞÄ%Ýcb.`^Ã�k!Ç^d� Õ¿�Å�b.a.Ç Ô ÅSÄFd�Ñ^Ä%Ê�Ò �¨Ç^d'É�Æ¨Ä%ÅSÄ¤Ç Ô ÅSÄFdWÑ�`AÉ�¿ÀÇla®ÅFi�Ê.ÄFÛ®a¨Ä , � f�¿�È

 &¿�Å�Ç Ô ÅSÄFd�Ñ^Ä%ÊÚÉSÇ�Ä%Ýcb.`^Ã�k0i�`^a®Ê�, � kÌÇ^É�Æ¨ÄFd�Ë�¿�Å�Ä^Ò �:Å Ô ÄFÈ Ç^d�Ä^i�`^Å�Å�b®½�¾.É�¿ÀÇla.Å ��fAi ��j�i�`^a.Ê � � Æ¨ÇlÃ�ÊÚ`^a.Ê

ÅSÇ$Å�Æ.`Ad�¾ ÁYÇlaZÉ�`^½�¿Âa.`AÉ�¿ÀÇla Ë�¿ÀÉ�Æ Ñ^ÄFdL¿ÀÛ®ÁF`AÉ�¿ÀÇla Ô Çlb.a.Ê.Å'Çla � �)
)� ã����hæ�ÁF`^a Ô Ä!Ç Ô É�`^¿�a¨Ä%Ê b.Å�¿�a¨Î	É�Æ¨ÄÌd�Ä%ÅWb.ÃÀÉ�Å

¿�a � Æ¨ÄFÇ^d�Ä%½ �¨Ò	�7ÄFÉ � � `^a.Ê � � Ê¨Ä%a¨Ç^ÉSÄ¤É�Æ¨Ä¤Ã�ÇhË�ÄFd�`^a.ÊÚb.¾.¾�ÄFd Ô Çlb.a.Ê.Å¬Çla�� � 
 �Ðã�� � æLÒ � Æ¨Ä�ÅWÆ.`Ad�¾�ÃÀÇhË�ÄFd

Ô Çlb.a.Ê�Çla�� �0
)�Ðã����Iæ#( � �)
)� ã����hæ�¿�Å£Îl¿ÀÑ^Ä%a Ô e � ��($�����¨É�Æ¨Ä�Å�Æ.`AdW¾�b¨¾.¾�ÄFd Ô Çlb®a.Ê�¿�Å£Îl¿ÀÑ^Ä%a Ô e0����( � �AÒ

��3 �¤; � �79+8 ���Z, � � 67, �5) ��, � 9�;�9 �$4�/�¹7¸ �

� Ç$¿ÂÃ�Ã�b.ÅSÉSdL`AÉSÄ�É�Æ¨ÄÞb.ÅSÄFÈJb.Ã�a¨Ä%Å�Å�Ç^È�Çlb¨dRd�Ä%Å�b.Ã�É�Å�Çla ÁYÇ^d�dWb¨¾®É�¿ÀÇla2`^a.Ê ÁYÇlacÉ�`^½�¿�a.`AÉ�¿ÀÇla Ë�¿�É�Æ Ñ^ÄFdW¿ÀÛUÁF`AÉ�¿ÀÇla�i

Ë�Ä�`^a.`^ÃÀe�áFÄ�Ê®`AÉ�`RÇlaÞÄ%aZÑ0¿Àd�Çla.½�Ä%aZÉ�`^Ã�¾�ÇlÃ�Ã�b.É�`^aZÉ�Å�����Ï 5£ß	
=`^a.Ê�j�ÏQÁWÆ®ÃÀÇ^d�Çla.`A¾.É�Æ®`^ÃÀÄ%a¨ÄÌã¯j�Ï 
 � � �£æ��!¿�a�É�Æ¨Ä

�7Ç�Ñ^Ä 
�`^a.`^Ã5`^a.Ê2`	ÁYÇl½�¾®`AdL¿�ÅSÇla dWÄFÎl¿ÀÇla�Ò � Æ¨ÄÌ½�Ä%`^ÅWb¨d�Ä%½�Ä%acÉ�ÅFivÊ¨ÄFdW¿ÀÑ^Ä%Ê2È d�Çl½ ÅSÇl¿�Ã5ÅW`^½�¾®ÃÀÄ%Å�`^a®`^ÃÀecáFÄ%Ê ¿�a

f%ä � � i®Ë�ÄFd�Ä�¾®d�Ç�Ê®b.ÁYÄ%Ê Ô eÞ`�¾.dWÇ�ÁYÄ%Å�Å¬É�Æ.`AÉ�¿�Å Ô Ä%Ã�¿ÀÄFÑ^Ä%ÊÞÉSÇ!Å�`AÉ�¿�ÅSÈµe�`^ÅWÅ�b.½�¾.É�¿�Çla.Å ��f�`^a.Ê ��j�Ò

��`^½ Ô ÄFd�É�`^a.Ê � ¿ÀÄFdWa¨ÄFe ã�f%ä^älg^æ�`^a.`^ÃÀe�áFÄ�É�Æ¨Ä%ÅSÄÌÊ®`AÉ�`�b.a.Ê¨ÄFd�É�Æ¨Ä�ÈJb¨d�É�Æ¨ÄFd'`^Å�ÅWb.½�¾.É�¿ÀÇla$É�Æ.`AÉ"5 � Æ.ÇlÃ�Ê.ÅFÒ

��a.Ã�¿ÀÜ^Ä�É�Æ¨ÄÞÄ%ÅSÉ�¿�½�`AÉSÇ^dÌ¾.d�Ç^¾�ÇlÅSÄ%Ê ¿�a � Ä%ÁYÉ�¿ÀÇla��¨Ò¥j�i5É�Æ.ÄÞa.Çla¨¾®`AdW`^½�ÄFÉSdL¿�ÁÞ½�`�Ö0¿Â½�b.½ Ã�¿�Ü^Ä%Ã�¿�Æ¨Ç�Ç�Ê¨Ï¡ÉQe�¾�ÄÌÄ%ÅSÉ�¿[Ï
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½�`AÉSÇ^dWÅ¤É�Æ¨ÄFe Ê¨ÄFdW¿ÀÑ^Ä�d�Ä%Ý�b.¿Àd�Ä�Ü^ÄFdLa¨Ä%Ã£Å�½�Ç�Ç^É�Æ.¿�a¨ÎÚÄFÑ^Ä%a ¿Âa2É�Æ¨ÄÞ` Ô ÅSÄ%a®ÁYÄ!Ç^È�ÁYÇlacÉ�¿�a�b¨Çlb.ÅRÁYÇhÑA`AdW¿�`AÉSÄ%Å%Ò � Æ.¿�Å

`A¾.¾.dWÇl`^ÁWÆ	Ê.ÇcÄ%Å¬a.Ç^É�`^Ã�ÃÀÇ�Ë É�Æ¨Ä%½ ÉSÇ!Ä%`^Å�¿�ÃÀe�Æ.`^a.Ê.ÃÀÄ'É�Æ.Ä�ÃÀÄFÈ É�ÏQÁYÄ%a®ÅSÇ^d�Ä%Ê	Ê®`AÉ�`�É�Æ.`AÉ�`Ad�Ä�¾.d�Ä%ÅSÄ%acÉ�¿�aÞÉ�Æ¨Ä�`^a.`^Ã[Ï

e0Å�¿�Å�Ç^d�ÉSÇ	`^Ê®Ê ÁYÇlaZÉ�¿Âacb¨Çlb®Å�ÁYÇhÑA`AdW¿�`AÉSÄ%Å�ÉSÇ�É�Æ¨Ä�`^a.`^Ã�e�Å�¿ÂÅFÒR×�a `^Ê.Ê®¿ÀÉ�¿ÀÇla�i ��`^½ Ô ÄFd�É�`^a.Ê � ¿ÀÄFdWa¨ÄFe$½�Ç^É�¿ÀÑA`AÉSÄ

`^Å�Å�b®½�¾.É�¿ÀÇla�� � Ô b¨É�ÁF`^a Çla.ÃÀe ¿Âa.ÁYÇ^d�¾�Ç^dW`AÉSÄ�¿ÀÉ�¿�a Ä%Å�É�¿�½�`AÉ�¿ÀÇla Ë:¿ÀÉ�Æ `^a�`^Ê�Æ¨Ç0Á�`^Ê @ b.ÅSÉ�½�Ä%acÉ�b.a.Ã�Ä%Å�Å�`^a

� b.acÑ^ÄFdW¿ÀÛ.Ä%Ê$½�Ä%`^Å�b.d�Ä%½�Ä%acÉ�¿�Å:É�¿ÀÄ%ÊÚË�¿ÀÉ�Æ ãµÄ%Ýcb®`^Ã�ÉSÇcæ�É�Æ¨ÄRÅ�½�`^ÃÂÃÀÄ%ÅSÉ�Ñ^ÄFdL¿ÀÛ.Ä%Ê$½�Ä%`^Å�b¨d�Ä%½�Ä%aZÉ�� ãµ¾7Ò'ä �.fhæLÒ	� Ä

Å�Æ.`^ÃÂÃ¨¿�Ã�Ã�b.Å�ÉSdW`AÉSÄ�É�Æ¨Ä�¿�Ê.Ä%aZÉ�¿ÀÈµe0¿�a¨Î�¾�ÇhË�ÄFd5Ç^È�`^Å�Å�b.½�¾.É�¿ÀÇla.Å � � `^a®Ê � �¨i0`^Å°Ë�Ä%Ã�Ã.`^Å ��å�`^a.Ê � ��i0`^a.Ê�É�Æ¨Ä�Ä%`^ÅSÄ

Ë�¿ÀÉ�ÆÞË:Æ.¿�ÁWÆÞÉ�Æ.Ä%ÅSÄ�`^Å�Å�b®½�¾.É�¿ÀÇla.Å�`^a®Ê�ÁYÄ%a.ÅSÇ^dW¿�a.Î�ÁF`^a Ô Ä�¿�a.ÁYÇ^d�¾�Ç^dW`AÉSÄ%Ê�¿ÂaZÉSÇ�Çlb¨d�Ä%ÅSÉ�¿�½�`AÉ�¿ÀÇla�¾.d�Ç0ÁYÄ%Ê.b¨d�Ä^Ò

��Å�Ê¨Ä%Å�ÁYdW¿ Ô Ä%Ê Ô e���`^½ Ô ÄFd�É�`^a.Ê � ¿ÀÄFdLa¨ÄFe^i0É�Æ¨Ä�½�Ä%`^Å�b¨dWÄ%½�Ä%aZÉ�`^a.ÊÞÑ^ÄFdL¿ÀÛ®ÁF`AÉ�¿ÀÇlaÞ¾.dWÇ�ÁYÄ%Å�Å£ÈµÇ^d�Ä%`^ÁWÆ	ÁYÇl½RÏ

¾�Çlb.a.Ê$¾.d�Ç0ÁYÄFÄ%Ê¨Ä%Ê `^Å'ÈµÇlÃ�ÃÀÇ�Ë�ÅFÒ � Çl¿�ÃvÅ�`^½�¾®ÃÀÄ%Å�Ë�ÄFd�Ä�ÁYÇlÃ�ÃÀÄ%ÁYÉSÄ%Ê2È d�Çl½ a�b.½�ÄFdWÇlb.ÅFi�dW`^a.Ê.Çl½�ÃÀecÏQÅSÄ%ÃÀÄ%ÁYÉSÄ%Ê ÃÀÇ0ÁF`�Ï

É�¿ÀÇla.Å�¿�a �7Ç�Ñ^Ä 
£`^a.`^Ã�`^a®Ê�¿�a�`�ÁYÇl½�¾U`AdW¿�ÅSÇla�dWÄFÎl¿ÀÇla�Ò � `^½�¾UÃÀÄ%Å£Ë�ÄFdWÄ�É�Æ¨Ä%a�dW`^a®Ê¨Çl½�ÃÀe�`^Å�Å�¿ÀÎla¨Ä%Ê�ÉSÇÌÃ�` Ô Å£ÈµÇ^d

¾�ÇlÃ�Ã�b¨É�`^acÉR`^a.`^ÃÀe0Å�¿�Å Ô e Îl`^Å�ÁWÆ¨dWÇl½�`AÉSÇ^Î^dW`A¾®ÆceZÏQ½Ì`^Å�ÅÌÅS¾�Ä%ÁYÉSd�ÇlÅWÁYÇ^¾ce ã�� 
�Ï�â � æLÒ � Æ¨Ä�Îl`^Å�ÁLÆ¨d�Çl½�`AÉSÇ^Î^dW`A¾UÆ

Ë£`^Å�b.ÅSÄ%Ê�ÉSÇ�`AÉSÉSÄ%½�¾.É�ÉSÇ�¿�ÅSÇlÃ�`AÉSÄ�É�Æ¨Ä�¾�ÇlÃ�Ã�b.É�`^aZÉ�Ç^È�¿�acÉSÄFd�Ä%ÅSÉFÒ � Æ.Ä�½�`^ÅWÅ�Å�¾�Ä%ÁYÉSdWÇl½�ÄFÉSÄFd¬Ë£`^Å�b.ÅSÄ%Ê!ÉSÇ�¿ÀÇla.¿ÀáFÄ

É�Æ¨Ä�¿�ÅSÇlÃ�`AÉSÄ%Ê!ÁYÇl½�¾�Çlb.a.Ê�`^a.ÊÌÉ�Æ¨Ä%a�ã�fhævÑ^ÄFdW¿ÀÈµe�É�Æ.`AÉ�É�Æ¨Ä:ÁYÇl½�¾�Çlb.a®Ê�Ë�`^Å�É�Æ¨Ä:¾�ÇlÃÂÃ�b¨É�`^acÉ?Ç^È7¿�aZÉSÄFdWÄ%ÅSÉ�`^a.Ê$ã¯jlæ

½�Ä%`^Å�b.d�Ä:É�Æ.Ä�ÁYÇla.ÁYÄ%acÉSdW`AÉ�¿ÀÇlaÞÇ^È+É�Æ¨Ä�½�ÇlÅSÉ�` Ô b.a.Ê.`^acÉ�¿�Çla�Ò � Æ¨Ä�Ñ^ÄFdL¿ÀÛ®ÁF`AÉ�¿ÀÇla�¾.d�Ç0ÁYÄ%Ê.b¨dWÄ¬e�¿�Ä%Ã�Ê¨Ä%Ê!d�ÄF¾�Ç^d�É�Å5Ç^È

Ä%¿ÀÉ�Æ¨ÄFd£Ñ^ÄFdW¿�Û.Ä%Ê ã , �Õfhæ�Ç^d¬a¨Ç^É£Ñ^ÄFdW¿ÀÛ.Ä%Ê ã , �=kZæLÒ �£É�Ä%`^ÁWÆ	Ã�` Ô i¨`¤¾�ÇlÅW¿ÀÉ�¿ÀÑ^Ä�È dW`^ÁYÉ�¿�ÇlaÞË�`^Å£Ñ^ÄFdW¿�Û.Ä%Ê�i0`^a.Ê�ÅSÇ

�¤f�Æ¨ÇlÃ�Ê.Å%Ò

��ÁFÁYÇ^dWÊ.¿�a.Î¤ÉSÇ ��`^½ Ô ÄFd�É�`^a.Ê � ¿ÀÄFdWa¨ÄFe^i � 
£Æ¨Ä%½Ì¿�ÅSÉ�Å Ô Ä%Ã�¿ÀÄFÑ^Ä�É�Æ.`AÉ¬`^Ã�Ã�Ç^È+É�Æ.Ä'Ñ^ÄFdW¿ÀÛ.Ä%Ê�� 
�Ï�â � ½�Ä%`^ÅWb¨d�ÄYÏ

½�Ä%acÉ�Å Ô Ä%ÃÀÇla.Î�ÉSÇ	É�Æ¨Ä!¾�ÇlÃÂÃ�b¨É�`^acÉ'Ç^È£¿ÂaZÉSÄFd�Ä%Å�ÉFi Ô b¨É�b.acÑ^ÄFdW¿ÀÛ.Ä%Ê�� 
�Ï�â � ½�Ä%`^Å�b.d�Ä%½�Ä%acÉ�Å�½�`he Ç^d¤½�`he a¨Ç^É

Ô Ä%ÃÀÇla¨ÎÞÉSÇ�É�Æ¨Ä�¾�ÇlÃ�Ã�b.É�`^aZÉFÒ�� ×�È�É�Æ.¿�Å'¿�Å'ÁYÇ^d�dWÄ%ÁYÉFi+É�Æ¨Ä%a ��jÞÆ¨ÇlÃ�Ê.Å%Ò��+`^½ Ô ÄFd�É�`^a.Ê � ¿�ÄFdWa¨ÄFe�ÈJb¨d�É�Æ¨ÄFd'`^Å�ÅWb.½�Ä

5 � i7a.`^½�Ä%ÃÀe^i�É�Æ.`AÉ'¿�ÅSÇlÃÂ`AÉ�¿ÀÇla�Ç^È°É�Æ.Ä¤ÁYÇl½�¾�Çlb.a®ÊÚ¿�Å�¿�a.Ê.ÄF¾�Ä%a®Ê¨Ä%aZÉ�Ç^È5¿ÀÉ�Å�ÁYÇla.ÁYÄ%aZÉSdL`AÉ�¿ÀÇla�Ò � Æ.¿�Å:`^Å�Å�b.½�¾.É�¿ÀÇla

¿�ÅRÅSÇl½�ÄFË:Æ.`AÉ¤Ý�b¨Ä%ÅSÉ�¿�Çla.` Ô ÃÀÄ^i?Ä%ÅS¾�Ä%ÁF¿�`^ÃÂÃÀe Å�¿�a.ÁYÄ�É�Æ¨ÄFe2`^ÃÂÅSÇ `^Å�Å�b.½�Ä'5 �¨i�a.`^½�Ä%ÃÀe^i?É�Æ.`AÉRÉ�Æ¨ÄÞ¾.d�Ç Ô ` Ô ¿�Ã�¿ÀÉ�e$Ç^È

Ñ^ÄFdW¿ÀÛUÁF`AÉ�¿ÀÇlaÌË:Æ¨Ä%aÌÉ�Æ.Ä�ÁYÇ^d�dWÄ%ÁYÉ�¾�ÇlÃ�ÃÂb¨É�`^aZÉ�Æ.`^Å�`^ÁYÉ�b®`^Ã�ÃÀe Ô ÄFÄ%aÌ¿ÂÅSÇlÃ�`AÉSÄ%ÊÞ¿�Å5¿Âa.ÁYd�Ä%`^Å�¿�a.Î�¿�aÌÉ�Æ¨Ä�ÁYÇla®ÁYÄ%aZÉSdW`AÉ�¿�Çla

ÃÀÄFÑ^Ä%Ã¯Ò � Æ.¿�Å�b.a.Ê.ÄFdWÅ�ÁYÇ^d�Ä%Å£É�Æ¨Ä�a¨ÄFÄ%Ê�ÈµÇ^d�ÁYÇ^d�dWb¨¾®É�¿ÀÇlaÞË�¿ÀÉ�ÆÞÑ^ÄFdW¿�Û®ÁF`AÉ�¿ÀÇla Ô Çlb.a.Ê®ÅFÒ

� �



â	Ä%`^Å�b¨d�Ä%½�Ä%aZÉ�ÅvË�ÄFd�Ä£d�ÄF¾�Ç^d�ÉSÄ%ÊR¿�a�¾®`Ad�É�Åv¾�ÄFd Ô ¿�Ã�Ã�¿ÀÇla!ãµ¾.¾ Ô æLÒAß�Ç�Ë�ÄFÑ^ÄFdhiZË�Æ¨Ä%aRb.acÑ^ÄFdW¿ÀÛ®Ä%Ê�½�Ä%`^ÅWb¨d�Ä%½�Ä%acÉ�Å

Ë�ÄFd�Ä Ô Ä%Ã�ÇhË&k0Ò¥j�¾.¾ Ô iUÉ�Æ¨ÄR¾.d�Ç^ÉSÇ0ÁYÇlÃ�`^ÃÂÃÀÇhË�Ä%Ê$É�Æ¨Ä�Ã�` Ô ÉSÇ�Å�¿Â½�¾®ÃÀeÞd�ÄF¾�Ç^d�É � ÃÀÄ%Å�Å�É�Æ.`^a Ò¥j!¾.¾ Ô Ò�� ��a.Ã�¿ÀÜ^Ä¤É�Æ¨Ä

`A¾.¾.dWÇl`^ÁWÆ�É�`AÜ^Ä%a Ô e �+`^½ Ô ÄFd�É�`^a®Ê � ¿�ÄFdWa¨ÄFe^i�Çlb¨d Ô Çlb®a.Ê.Å°Ä%`^ÅW¿�ÃÀe�¿�a.ÁYÇ^dW¾�Ç^dL`AÉSÄ�Å�b®ÁWÆÞÁYÄ%a.ÅSÇ^dW¿Âa¨Î¨Ò � Ä�Ç Ô É�`^¿�a

Å�Æ.`AdW¾ Ô Çlb.a.Ê®Å¬Çla4� ������� 
 ��� Ô e	`^Å�Å�¿ÀÎla®¿�a¨ÎÌÉ�Æ.Ä¤ÃÀÇ�Ë�ÄFd'Ã�¿Â½�¿ÀÉ¬ÑA`^Ã�b¨Ä¤Ç^È5k0Ò k^kÞÉSÇÞÄFÑ^ÄFd�eÚÁYÄ%a®ÅSÇ^d�Ä%Ê$d�Ä%ÅS¾�Çla.ÅSÄ�ÉSÇ

ÁF`^Ã�ÁFb.ÃÂ`AÉSÄ�É�Æ¨Ä�ÃÀÇhË�ÄFd Ô Çlb.a.Ê�`^a.Ê�É�Æ¨Ä�b¨¾®¾�ÄFd'Ã�¿Â½�¿ÀÉ�ÑA`^Ã�b¨Ä�k0Ò¥jAk�ÉSÇ�ÄFÑ^ÄFdWe$ÁYÄ%a.Å�Ç^d�Ä%Ê d�Ä%ÅS¾�Çla.Å�Ä�ÉSÇ	ÁF`^ÃÂÁFb.Ã�`AÉSÄ

É�Æ¨Ä�b.¾.¾�ÄFd Ô Çlb.a®Ê�Ò

� ` Ô ÃÀÄ'f�¾.d�Ä%ÅSÄ%acÉ�Å?Ê¨Ä%Å�ÁYdL¿À¾.É�¿ÀÑ^Ä£ÅSÉ�`AÉ�¿�ÅSÉ�¿ÂÁFÅvÈ Ç^d?É�Æ¨Ä�Ê.`AÉ�`�¾.dWÇ�Ê.b®ÁYÄ%Ê Ô e�Ä%`^ÁLÆ�Ç^ÈUÅW¿[Ö�Ã�` Ô Å%il`^ÅvË�Ä%Ã�Ã0`^ÅvÈµÇ^d?É�Æ¨Ä

`AÎ^Î^d�ÄFÎl`AÉSÄ%Ê Ê.`AÉ�`0Ò �:Ç^ÉSÄ�É�Æ.`AÉ Ô Çlb.a.Ê®Å¬Çla�É�Æ¨Ä�Å�`^½�¾UÃÀÄ¤½�Ä%`^a.Å'`Ad�Ä�d�ÄF¾�Ç^d�ÉSÄ%Ê$Ë�Æ¨Ä%a$ÑA`^Ã�b¨Ä%Å�`Ad�Ä�ÁYÄ%a.Å�Ç^d�Ä%Ê�Ò

� ÄFÑ^ÄFdW`^Ã�Ç^É�Æ.ÄFd¬È Ä%`AÉ�b.d�Ä%Å£Ç^È�É�Æ.Ä�É�` Ô ÃÀÄ'`Ad�Ä�a¨Ç^ÉSÄFË�Ç^d�É�ÆZe^Ò � Æ¨Ä�¾.d�Ç^¾�Ç^d�É�¿�ÇlaÌÇ^È�Ñ^ÄFdW¿ÀÛ.Ä%ÊÞ½�Ä%`^ÅWb¨d�Ä%½�Ä%acÉ�Å£Ñ�`AdL¿ÀÄ%Å

Î^d�Ä%`AÉ�ÃÀe$`^ÁYd�ÇlÅ�Å�Ã�` Ô Å%iUdW`^a.Îl¿�a¨Î�È d�Çl½ k0Ò¥j^ä�ÉSÇ�k0Ò � g!È Ç^d �7Ï 5£ß 
�`^a.ÊÚÈµd�Çl½Ùk0Ò � j�ÉSÇ�k0Ò¥älg!ÈµÇ^d�j�Ï 
 ������Ò � Æ¨Ä

¾.d�Ç^¾�Ç^d�É�¿�Çla!ÁYÄ%a.Å�Ç^d�Ä%Ê�`^½�Çla¨Î�É�Æ.Ä�b®aZÑ^ÄFdW¿�Û.Ä%ÊÞ`^Ã�ÅSÇRÑ�`AdL¿ÀÄ%Å£Î^d�Ä%`AÉ�ÃÀe^i.dL`^a¨Îl¿�a¨Î¤È dWÇl½ k0Ò k^k�ÉSÇ�k0Ò � �RÈµÇ^d ��Ï 5£ß	


`^a.Ê�Èµd�Çl½ k0Ò k^kÌÉSÇÌk0Ò¥åAk�ÈµÇ^d:j�Ï 
 � ����Ò ��Ç^ÉSÄ�É�Æ.`AÉ�a¨Ç^É¬`^ÃÂÃ7b.acÑ^ÄFdW¿ÀÛ.Ä%Ê�ÑA`^Ã�b¨Ä%Å Ô Ä%ÃÀÇ�Ë k0Ò¥j�`Ad�Ä�ÁYÄ%a®ÅSÇ^d�Ä%Ê�Ò �.Ç^d

�7Ï 5�ß	
�i�É�Æ¨Ä�Ñ^ÄFdW¿�Û.Ä%Ê	½�Ä%`^ÅWb¨d�Ä%½�Ä%acÉ�Å¬ÉSÄ%a.Ê	ÉSÇ Ô Ä�½¤b.ÁWÆ$Ã�`Ad�Î^ÄFd:É�Æ.`^a�É�Æ.Ä�b.acÑ^ÄFdW¿ÀÛ.Ä%Ê�½�Ä%`^Å�b¨d�Ä%½�Ä%acÉ�ÅFi Ô b¨É

É�Æ.¿�Å�dWÄ%Ã�`AÉ�¿ÀÇla.Å�Æ®¿À¾$¿ÂÅ'a¨Ç^É�ÁFÃÀÄ%`Ad'ÈµÇ^d�j�Ï 
 � � ��i7Ë�Æ®¿�ÁWÆ Æ.`^Å'½�Ä%`^a Ñ^ÄFdW¿ÀÛ.Ä%Ê ÁYÇla®ÁYÄ%aZÉSdW`AÉ�¿�Çla2ÃÀÄFÑ^Ä%Ã�Å Ô Ä%ÃÀÇ�Ë k0Ò¥j

¾.¾ Ô `AÉ�Ä%`^ÁWÆ	ÃÂ` Ô Ò


�Çla®Å�¿�Ê¨ÄFdRa¨ÇhË�É�Æ¨ÄÞÁYÇ^d�dWb.¾.É�¿ÀÇla ½�Ç�Ê.Ä%Ã5ÈµÇ^d�j�Ï 
 ����� ÁYÇla.ÁYÄ%acÉSdW`AÉ�¿ÀÇla ¿Âa �+ÇhÑ^Ä 
£`^a.`^Ã�b.Å�¿Âa¨ÎÚÊ.`AÉ�`$ÈµÇ^d

`^Ã�Ã�Ã�` Ô Å¤ÁYÇl½ Ô ¿�a¨Ä%Ê�Ò �7ÄFÉ � ã����Iæ=� � ��� � � �ÞÈ Ç^d � . 	RÒ � Ç�ÈµÇ�ÁFb®Å�Çla É�Æ¨Ä�¿�Ê¨Ä%acÉ�¿ÀÈµe�¿Âa¨Î�¾�ÇhË�ÄFd¤Ç^È:É�Æ¨Ä

ÑA`AdW¿ÀÇlb.Å'`^Å�ÅWb.½�¾.É�¿ÀÇla®ÅFi7Ë�ÄÌÅ�Æ.`^Ã�Ã�ÉSd�Ä%`AÉ�É�Æ¨Ä�Å�`^½�¾UÃÀÄ�`^Å�É�Æ¨Ä�¾�Ç^¾®b®Ã�`AÉ�¿ÀÇla�¿�a É�Æ.¿ÂÅ�ÄYÖ0`^½�¾UÃÀÄ^Ò � ÄÌ½�`he�É�Æ¨Ä%a

b.ÅSÄ � Æ¨ÄFÇ^d�Ä%½ f'ÉSÇÌÎ^Ä%a¨ÄFdW`AÉSÄ�É�Æ.Ä�ÃÀÇhË�ÄFd Ô Çlb.a.Ê � ��`^a.Ê�É�Æ¨Ä�b¨¾.¾�ÄFd Ô Çlb®a.Ê ���¬ÈµÇ^d�`^aZeÞÑA`^Ã�b¨Ä'Ç^È �%+

� b.¾.¾�ÇlÅSÄ�É�Æ.`AÉ¤Ë�ÄÞ`^Ã�ÅSÇ$`^Ê¨Ç^¾.É�É�Æ.Ä�¿�a®Ê¨ÄF¾�Ä%a.Ê¨Ä%a.ÁYÄ�`^Å�ÅWb.½�¾.É�¿ÀÇla 5 � Ò � Ä�½Ì`%e É�Æ¨Ä%a b.ÅSÄ � Æ¨ÄFÇ^d�Ä%½ �

ÉSÇ	Î^Ä%a.ÄFdW`AÉSÄ!É�Æ.Ä!ÁYÇlacÉ�`^½�¿�a.`AÉ�¿ÀÇla Ô Çlb.a.Ê.Å � � `^a.Ê1� � +���Å�a.Ç^ÉSÄ%Ê ¿�a � Ä%ÁYÉ�¿ÀÇla��¨Ò � i?Ë�Ä!½Ì`%e ÅSÇlÃÀÑ^ÄÌÈ Ç^d¤É�Æ¨Ä

Ô Çlb.a.Ê.Å�Ë�¿�É�Æ�`�Å�¿�a¨ÎlÃ�Ä�ÄFÑA`^Ã�b.`AÉ�¿�Çla�Ç^È 
�6
.ã ��æ£`^a.Ê 
�#
.ã ��æ�Ë�Æ¨Ä%a�� ã����Wæ�¿�Å�`^a	¿�a®Ê.¿�ÁF`AÉSÇ^d�ÈJb.a.ÁYÉ�¿ÀÇla�Ò

�v¿ÀÎlb¨dWÄ$f�¾.d�Ä%Å�Ä%aZÉ�ÅRÇlb¨d�Ê.¿�d�Ä%ÁYÉ¤ÁF`^ÃÂÁFb.Ã�`AÉ�¿ÀÇla Ç^È�É�Æ.Ä%ÅSÄ�ÁYÇ^d�dWb¨¾.É�¿�Çla `^a.Ê ÁYÇlacÉ�`^½�¿�a.`AÉ�¿�Çla Ô Çlb®a.Ê.Å�ÈµÇ^d�`

� �



Û®a¨Ä�Î^dW¿ÂÊ=Ç^È�ÑA`^Ã�b¨Ä%Å�Ç^È �!Çla É�Æ.Ä ¿�aZÉSÄFdWÑ�`^Ã � k 5�k + � � ��É�Æ.`AÉ�¿�Å%i Ô Çlb.a.Ê®Å!Çla=É�Æ.Ä ÁFb.½�b®Ã�`AÉ�¿ÀÑ^Ä Ê.¿�Å�ÉSdW¿ Ô b¨É�¿�Çla

ÈJb.a.ÁYÉ�¿ÀÇla ã 
 � �°æ�ÇhÑ^ÄFd:É�Æ.¿�Å£¿�acÉSÄFd�ÑA`^Ã¯Ò � Ä�ÅSÄFÄ'É�Æ.`AÉ¬É�Æ.Ä Ô Çlb.a®Ê.Å£b.a.Ê¨ÄFd�ÁYÇ^d�dWb.¾.É�¿ÀÇlaÞ`Ad�Ä�½¤b.ÁWÆÞË�¿ÂÊ¨ÄFd£É�Æ.`^a�i

`^a.ÊÞÇ^È?ÁYÇlb¨dWÅ�Ä�ÁYÇlaZÉ�`^¿�a7i¨É�Æ¨Ä�ÁYÇlacÉ�`^½�¿�a.`AÉ�¿ÀÇla Ô Çlb®a.Ê.ÅFÒ �¨Ç^d�ÄYÖ¨`^½�¾®Ã�Ä^i¨É�Æ¨Ä Ô Çlb.a.Ê.Å�Çla � � � � � ��k + kZg�k ��`Ad�Ä

� k + � j 5�k + �Ak �Ub.a®Ê¨ÄFd+ÁYÇ^d�dWb.¾.É�¿ÀÇla'Ñ^ÄFdWÅWb.Å�� k + � g 5�k +¥å � �®b.a®Ê¨ÄFd+ÁYÇlacÉ�`^½�¿�a.`AÉ�¿ÀÇla7Ò �:Ç^ÉSÄ�`^ÃÂÅSÇ¬É�Æ.`AÉ�É�Æ¨Ä5ÃÀÇ�Ë�ÄFd Ô Çlb.a.Ê

Çla � � � ��� ��k �¬Ä%Ý�b.`^Ã�Åvk + k^k�b.a.Ê.ÄFd�Ä%¿ÀÉ�Æ.ÄFd°ÁYÇ^d�dWb¨¾.É�¿�Çla�Ç^d°ÁYÇlacÉ�`^½�¿�a.`AÉ�¿�Çla�i Ô Ä%ÁF`^b.ÅSÄ�`^Ã�Ã0½�Ä%`^Å�b.d�Ä%½�Ä%acÉ�ÅvÉ�Æ.`AÉ

½�`heÌÄ%Ý�b.`^Ã�k�`Ad�Ä'b.acÑ^ÄFdW¿ÀÛ®Ä%Ê!ÁYÄ%a.Å�Ç^d�Ä%Ê�Ñ�`^Ã�b.Ä%ÅFi�Å�ÇR¿�É�½�`he Ô Ä:É�Æ®`AÉ�É�Æ.ÄFd�Ä�`AdWÄ�a.Ç�ÉSdWb.Ä:áFÄFd�Ç�ÁYÇla.ÁYÄ%acÉSdW`AÉ�¿ÀÇla®Å

Ç^È:j�Ï 
 � ����Òv×�a ÁYÇlaZÉSdW`^Å�ÉFi°É�Æ¨ÄÞÁYÇ^d�dWb¨¾.É�¿�Çla b¨¾®¾�ÄFd Ô Çlb.a.Ê `AÉ �=��k�¿�Å������ � � � , � k �8��k +¥j � Ò � Æ¨Ä

ÁYÇlacÉ�`^½�¿�a.`AÉ�¿ÀÇla	b¨¾.¾�ÄFd Ô Çlb.a.ÊÞ`AÉ ���=k�¿�Å�� � �=k + klj�Ò

�:Ç^ÉSÄ!`^Ã�Å�Ç�É�Æ.`AÉ�Ë�ÄÌ½�`he ¿�aZÑ^ÄFdWÉ�É�Æ¨Ä%ÅSÄ Ô Çlb®a.Ê.Å�ÉSÇ	Ç Ô É�`^¿Âa Ô Çlb.a.Ê.Å�Çla Ýcb.`^acÉ�¿�ÃÀÄ%Å%Ò �¨Ç^dR¿�a.ÅSÉ�`^a.ÁYÄ^i�É�Æ¨Ä

Ô Çlb.a.Ê.Å�Çla�É�Æ¨Ä'½�Ä%Ê.¿�`^a�Ç^È#����`Ad�Ä � k + klå^å 5�k +�fFk^k �vb®a.Ê¨ÄFd�ÁYÇ^d�dWb¨¾®É�¿ÀÇlaÌÑ^ÄFdLÅ�b.Å � k + k � � 5�k + k � g �°b.a.Ê¨ÄFd£ÁYÇlaZÉ�`^½�Ï

¿�a.`AÉ�¿�Çla�Ò

�:ÇhË�Å�b¨¾.¾�ÇlÅSÄ�Ë�Ä!`^Ê.Ç^¾.É�É�Æ¨Ä�½�Çla¨Ç^ÉSÇla.¿ÂÁ�Ñ^ÄFdW¿ÀÛ®ÁF`AÉ�¿�Çla2`^Å�Å�b®½�¾.É�¿ÀÇla � �¨Ò � Æ¨ÄÌÄ���Ä%ÁYÉ¤Çla É�Æ¨Ä Ô Çlb.a.Ê.Å

Çla�É�Æ¨Ä 
 � � ¿ÂÅ�Å�ÉSdW`^¿ÀÎlÆcÉSÈ Ç^d�Ë£`AdWÊ�Ò � Æ.`AÉ�¿�ÅFi�È Ç^d�Ä%`^ÁLÆ Ñ�`^ÃÂb¨Ä � 5�É�Æ¨Ä�b¨¾.¾�ÄFd Ô Çlb.a®ÊÚ¿�Å�b.a®ÁWÆ.`^a¨Î^Ä%Ê$Ë�Æ.ÄFd�Ä%`^Å

É�Æ¨ÄÌÃ�ÇhË�ÄFd Ô Çlb.a.Ê�Ä%Ý�b.`^Ã�Å'É�Æ¨Ä�¾®d�Ç^¾�Ç^d�É�¿ÀÇla Å�`AÉ�¿�Å�È e0¿�a¨Î � � � � �!`^½�Çla¨Î	É�Æ¨Ä�Ñ^ÄFdW¿ÀÛ®Ä%Ê�Ç Ô ÅSÄFd�ÑA`AÉ�¿ÀÇla.ÅFÒ � Æ.¿�Å

d�Ä%Ã�`AÉ�¿�Çla.Å�Æ.¿À¾�Æ¨ÇlÃÂÊ.Å£È Ç^d Ô Ç^É�Æ�ÁYÇ^dWdWb¨¾.É�¿ÀÇla�`^a®Ê�ÁYÇlaZÉ�`^½Ì¿�a.`AÉ�¿ÀÇla�Ò���¿�Îlb¨d�Ä�jR¾.dWÄ%ÅSÄ%aZÉ�Å¬É�Æ¨Ä%ÅSÄ Ô Çlb.a.Ê®ÅFÒ

�.b.d�É�Æ¨ÄFd%i7b.a®Ê¨ÄFd	� �¨i7Ë�Ä�½�`%e$Ç Ô É�`^¿�a `^a ¿Âa¨È Ç^dL½�`AÉ�¿ÀÑ^ÄRb¨¾.¾�ÄFd Ô Çlb.a®Ê	Çla � � � ��� 
 ���'b.a.Ê¨ÄFd'ÁYÇ^d�dWb.¾.É�¿ÀÇla�Ò

� Ä'Ê¨Ç�a.Ç^É�a¨ÄFÄ%Ê!ÉSÇR¿�aZÑ^Ç^Ü^Ä	� ��ÉSÇ¤Ç Ô É�`^¿�a�¿�a¨ÈµÇ^dW½�`AÉ�¿�Ñ^Ä Ô Çlb.a.Ê.Å5Çla�� � � ��� 
 ����b.a®Ê¨ÄFd�ÁYÇlacÉ�`^½�¿�a.`AÉ�¿�Çla�i¨ÅSÇ�Ë�Ä

Ô ÄFÎl¿�a Ô e�ÁYÇla.ÅW¿�Ê¨ÄFdW¿�a.Î Ô Çlb.a®Ê.Å�Çla � ������� 
 ����b®a.Ê¨ÄFd �¤fAi ��j�i�`^a.Ê � � Ò

�v¿ÀÎlb¨dWÄ � ¿�Ã�Ã�b®ÅSÉSdW`AÉSÄ%Å�É�Æ¨ÄÌÁF`^ÃÂÁFb.Ã�`AÉ�¿ÀÇla Ç^È�ÁYÇlacÉ�`^½�¿�a.`AÉ�¿�Çla Ô Çlb.a.Ê.Å�Çla É�Æ.ÄÌ½�Ä%`^a2ÁYÇla®ÁYÄ%aZÉSdW`AÉ�¿�Çla Ç^È¬j�Ï


 � � �&¿�a �7Ç�Ñ^Ä 
�`^a.`^Ã¯i Ô `^ÅSÄ%Ê Çla �+` Ô j	½�Ä%`^ÅWb¨d�Ä%½�Ä%acÉ�ÅFÒ �v¿ÀÎlb.d�Ä ��b.ÅSÄ%Å �+` Ô �	½�Ä%`^Å�b¨d�Ä%½�Ä%acÉ�ÅFÒ � Æ¨Ä

¾®¿�ÁYÉ�b.d�Ä%Å�`A¾.¾�Ä%`Ad�Ê.¿ ��ÄFd�Ä%aZÉ Ô Ä%ÁF`^b.ÅSÄ ��` Ô j!Æ®`^Å'a¨Ç�ÁYÄ%a.ÅSÇ^d�Ä%Ê Ç Ô ÅSÄFd�ÑA`AÉ�¿ÀÇla.ÅFi�Ë�Æ.ÄFd�Ä%`^Å ��Ò¥å�¾�ÄFdWÁYÄ%aZÉ�Ç^È�É�Æ¨Ä

�+` Ô ��b.acÑ^ÄFdW¿ÀÛ.Ä%ÊÞÇ Ô Å�ÄFd�Ñ�`AÉ�¿�Çla.Å¬`Ad�Ä�ÁYÄ%a.Å�Ç^d�Ä%Ê�Ò


�Çla®Å�¿�Ê¨ÄFd �v¿ÀÎlb¨d�Ä � Ò���Ç^ÉSÄ	É�Æ.`AÉ � ����� � ã � � � � � æ � � ������� � � � � ����� � ã � � � � � æLÒ ��Å � ¿�a®ÁYd�Ä%`^ÅSÄ%ÅFi � � � � � ã ��æ

� å



¿�a.ÁYdWÄ%`^ÅSÄ%Å�½�Çla¨Ç^ÉSÇla.¿�ÁF`^Ã�Ã�e�b.aZÉ�¿ÂÃ ���=k +¥äAk � 5¨Ë:¿ÀÉ�Æ � � ��� � ãJk +¥äAk � æ-� � � ã � � �Yjlæ��=k + k � � + �¨dWÇl½ÐÉ�Æ.ÄFd�Ä^i�� � � � � ã ��æ

Ê¨Ä%ÁYd�Ä%`^Å�Ä%Å�½�Çla.Ç^ÉSÇla.¿�ÁF`^Ã�ÃÀe�b.acÉ�¿�Ã � ����� � ã�fhæ>� � � � � � � � �'� , � f�� + � ¿Â½�¿�Ã�`AdWÃ�e^i � � � � � ã ��æ�Ê¨Ä%ÁYd�Ä%`^Å�Ä%Å�½�Çla.Ç^ÉSÇla.¿[Ï

ÁF`^Ã�ÃÀe�È dWÇl½ÕÄ%¿ÀÉ�Æ¨ÄFd5Ê®¿Àd�Ä%ÁYÉ�¿ÀÇla�i^dWÄ%`^ÁWÆ.¿�a.Î�¿ÀÉ�Å?¿�a¨Û®½¤b.½&`AÉ ��� k + � g�f 5ZË�¿ÀÉ�Æ � � � � � ãJk + � g�fhæ � � � ã � � �Yjlæ6� k + k �^j +

� Æ�b.ÅFi¨Ë�Ä�Æ.`%Ñ^Ä¤k + k �^j ��� � � � � � ��� ��k + k � � +

�:ÇhË�i�Å�b¨¾.¾�ÇlÅSÄ!Ë�ÄÞ¿�acÑ^Ç^Ü^Ä � �¨Ò � Æ¨Ä%a�i°`^Å�Ê¨ÄF¾®¿ÂÁYÉSÄ%Ê ¿�a �v¿ÀÎlb¨dWÄ � i5É�Æ.Ä�b¨¾®¾�ÄFd Ô Çlb.a.Ê ¿�Å�dWÄ%Ê.b.ÁYÄ%Ê ÉSÇ

� � ã � � �Ijlæ ��� ������� � � �$� ,$�&f�� �=k + k �^å + � Æ.¿ÂÅ?`^Å�Å�b.½�¾®É�¿ÀÇla�Æ.`^Å�a¨Ç�Ä���Ä%ÁYÉ�ÇlaÌÉ�Æ¨Ä:ÃÀÇ�Ë�ÄFd Ô Çlb.a.Ê�Ò�×�aÌÁYÇlaZÉSdW`^Å�ÉFi

¿�acÑ^Ç^Ü�¿Âa¨Î � ��d�Ä%Ê.b®ÁYÄ%Å�É�Æ.Ä�Ã�ÇhË�ÄFd Ô Çlb®a.Ê Ô b¨É�Ê.ÇcÄ%Å�a¨Ç^É£Ä���Ä%ÁYÉ¬É�Æ¨Ä'b¨¾.¾�ÄFd Ô Çlb.a.ÊÌ¿Âa �v¿ÀÎlb.d�Ä%Å�f'`^a.Ê�j�Ò � Æ¨Ä

Ä���Ä%ÁYÉ�Å5`Ad�Ä�d�ÄFÑ^ÄFdLÅSÄ%Ê�¿�aRÉ�Æ.`AÉ°ÁF`^Å�Ä Ô Ä%ÁF`^b.ÅSÄ,�Ðã����Iæ�¿�Å?Ê¨Ä%ÁYdWÄ%`^Å�¿�a¨Î'¿�a���� + ��¿�Îlb¨d�Ä �'¾.d�Ä%ÅSÄ%acÉ�Å°Å�¿Â½�¿�Ã�`Ad Ô Çlb.a.Ê.Å

ÈµÇ^d �+` Ô ��icË�Æ¨ÄFd�Ä£É�Æ¨Ä¬½�`^¿Âa�Ýcb.`^ÃÂ¿ÀÉ�`AÉ�¿ÀÑ^Ä¬Ê.¿ ��ÄFd�Ä%a.ÁYÄ�`AdW¿ÂÅSÄ%ÅvÈ dWÇl½ÕÉ�Æ¨Ä¬ÁYÄ%a.ÅSÇ^dL¿�a¨Î�É�Æ.`AÉ5ÅSÄF¾U`AdW`AÉSÄ%Å � ����� �lã � � � � ��æ

`^a.Ê�� � � � �lã � ����� �hæ%+

� ` Ô ÃÀÄ�j:¾.d�Ä%ÅSÄ%acÉ�ÅvÁYÇlaZÉ�`^½�¿Âa.`AÉ�¿ÀÇla Ô Çlb.a.Ê.Å+Çla¤É�Æ¨Ä�½�Ä%`^aRÈ Ç^dvÄFÑ^ÄFd�e¤Ã�` Ô iAÈµÇ^d Ô Ç^É�Æ �7Ï 5�ß	
 `^a.ÊRj�Ï 
 � � �

`^a.ÊÚÈ Ç^d Ô Ç^É�Æ �7ÇhÑ^Ä 
£`^a®`^Ã�`^a.ÊÚÉ�Æ¨ÄRÁYÇl½�¾®`AdW¿ÂÅSÇla	dWÄFÎl¿ÀÇla�Ò � Æ¨Ä Ô Çlb.a®Ê.Å¬`Ad�ÄRÇ^ÈµÉSÄ%a$Ý�b.¿ÀÉSÄ�Ë�¿�Ê¨Ä^Ò�ß�Ç�Ë�ÄFÑ^ÄFdhi

Çla¨Ä¤½�`%e�Ë�¿ÂÅ�Æ�ÉSÇ!ÁYÇla®ÁFÃ�b.Ê¨Ä^i®`^Å�Ê¨Ç �+`^½ Ô ÄFdWÉ�`^a.Ê � ¿ÀÄFdWa¨ÄFe^i.É�Æ®`AÉ�É�Æ¨Ä¤½�Ä%`^a	ÁYÇla.ÁYÄ%acÉSdW`AÉ�¿ÀÇla$Ç^È �7Ï 5£ß 
 ¿�a

�7Ç�Ñ^Ä 
£`^a®`^Ã?ÄYÖ0ÁYÄFÄ%Ê®Å�É�Æ¨ÄÌÁYÇla®ÁYÄ%aZÉSdW`AÉ�¿�Çla2¿�a�É�Æ¨Ä!ÁYÇl½�¾®`AdW¿�Å�Çla�d�ÄFÎl¿ÀÇla�i�b.a.Ê¨ÄFd�`^Å�ÅWb.½�¾.É�¿ÀÇla®Å	��fAi
��j�iv`^a.Ê

� � iU`^Å:Ë�Ä%Ã�Ã+`^Å � �!¿ÀÈvÊ¨Ä%Å�¿ÀdWÄ%Ê�Ò5×�a	b.a.d�ÄF¾�Ç^d�ÉSÄ%ÊÞd�Ä%Å�b.Ã�É�ÅFi.Ë�Ä�Û®a.Ê�É�Æ®`AÉ Ô ÇcÇ^É�Å�ÉSdW`A¾	Ä%ÅSÉ�¿Â½�`AÉSÄ%Å�Ç^È?ÁYÇla¨ÛUÊ¨Ä%a.ÁYÄ

¿�acÉSÄFd�ÑA`^Ã�Å�Å�b¨¾.¾�Ç^d�É£É�Æ.¿ÂÅ�¿�a¨ÈµÄFd�Ä%a.ÁYÄ'Çla�É�Æ¨Ä�¾�Ç^¾Ub.Ã�`AÉ�¿ÀÇlaÞ½�Ä%`^a.Å¬È Ç^d�Å�Çl½�Ä�Ã�` Ô Å%Ò

� Æ.Ä�¿�½�¾�Ç^d�É�`^a.ÁYÄ�Ç^È � � ¿�a�d�Ä%`^ÁLÆ.¿�a¨Î�É�Æ.¿�Å�ÁYÇla.ÁFÃ�b.Å�¿�Çla�¿�Å5¿ÂÃ�Ã�b.ÅSÉSdL`AÉSÄ%Ê Ô e�ÁYÇla.ÅW¿�Ê¨ÄFdW¿�a.Î'É�Æ¨Ä�Ä%acÉSdW¿ÀÄ%Å�¿�a � `�Ï

Ô ÃÀÄ � Ò � ¿ÀÉ�Æ.Çlb¨É°ÈJb¨d�É�Æ¨ÄFd5`^ÅWÅ�b.½�¾.É�¿�Çla.ÅFiZ¿�a.È Ç^dW½Ì`AÉ�¿ÀÑ^Ä�ÁYÇ^d�dWb.¾.É�¿ÀÇla Ô Çlb.a.Ê®Å?Çla�É�Æ¨Ä�½�Ä%`^a�`Ad�Ä:a¨Ç^É�¿�Ê¨Ä%acÉ�¿ÀÛ.Ä%Ê�Ò

�=Æ¨Ä%a � ��¿�Å£`^Ê.Ê.Ä%Ê!ÉSÇ �¤f�`^a.Ê ��j�i¨Ë�Ä'ÅSÉ�¿�Ã�Ã�ÁF`^a.a¨Ç^É£Ç Ô É�`^¿�aÞ¿�a.È Ç^dW½Ì`AÉ�¿ÀÑ^Ä�Ã�ÇhË�ÄFd Ô Çlb®a.Ê.Å�Çla!É�Æ.Ä�½�Ä%`^a�i.ÅSÇ

É�Æ¨Ä Ô Çlb.a®Ê.ÅvË�¿�Ã�Ã0a¨Ä%ÁYÄ%ÅWÅ�`AdW¿�ÃÀe¤ÇhÑ^ÄFdLÃ�`A¾!`^ÁYd�ÇlÅWÅ5Î^ÄFÇ^Î^dW`A¾UÆ.¿�Á�d�ÄFÎl¿�Çla.ÅFÒ �:a®Ê¨ÄFd5ÁYÇlacÉ�`^½�¿�a.`AÉ�¿ÀÇla7iZÉ�Æ¨Ä Ô Çlb.a®Ê.ÅvÇla

É�Æ¨Ä�½�Ä%Ê.¿�`^a�ÁYÇla.ÁYÄ%acÉSdW`AÉ�¿ÀÇlaÚÇ^È���Ï 5£ß	
 Ç�Ñ^ÄFdWÃ�`A¾$Å�Ã�¿ÀÎlÆcÉ�ÃÀe � � k0Ò kZg^gci k0Ò¥j0f^f��5¿�a�É�Æ¨Ä�ÁYÇl½�¾®`AdW¿�ÅSÇla�d�ÄFÎl¿ÀÇla�Ñ^ÄFdWÅWb.Å

� k0Ò�f%ä � i k0Ò¥j^älg ��¿�a �7ÇhÑ^Ä 
£`^a.`^Ã¡Ò5×�a�ÁYÇlaZÉSdL`^ÅSÉFiUÉ�Æ.Ä�ÁYÇ^d�dWb.¾.É�¿ÀÇla Ô Çlb.a.Ê.Å£ÈµÇ^d�É�Æ.Ä�ÁYÇl½�¾®`AdL¿�ÅSÇla�d�ÄFÎl¿�Çla	ÁYÇlacÉ�`^¿�a

É�Æ¨Ä Ô Çlb.a.Ê®Å:ÈµÇ^d �+ÇhÑ^Ä 
�`^a.`^Ã � � k0Ò k^k^k0i � ��Ñ^ÄFdWÅ�b.Å7� k0Ò�f � j�i k0Ò¥å � � �¡Ò �=Æ¨Ä%a � �	¿�Å'¿�acÑ^Ç^Ü^Ä%Ê�i Ô Ç^É�Æ ¾®`^¿ÀdWÅ�ÇhÑ^ÄFd�Ï

� �



Ã�`A¾�Å�Ã�¿ÀÎlÆcÉ�ÃÀe � � k0Ò kZg^gci k0Ò kljAk �7Ñ^ÄFdWÅ�b.Å�� k0Ò kljAk0i k0Ò¥j � � �£ãJÁYÇlacÉ�`^½�¿�a.`AÉ�¿ÀÇla�æ?`^a.Ê�� k0Ò k^k^k0i k0Ò kljAk ��Ñ^ÄFdWÅ�b®Å � k0Ò�f � j�i k0Ò¥j � � �

ãJÁYÇ^d�dWb.¾.É�¿ÀÇlaUæLÒ

×�É¤¿ÂÅ�Ë�Ç^d�É�Æ ÁYÇl½�½�Ä%acÉ�¿�a¨Î$Çla É�Æ¨Ä�b.a.¿�a.È Ç^dW½Ì`AÉ�¿ÀÑ^Ä Ô Çlb.a.Ê.Å�Çla É�Æ¨Ä�ÁYÇla®ÁYÄ%aZÉSdW`AÉ�¿�Çla Ç^È �7Ï 5�ß	
 ¿�a É�Æ¨Ä

ÁYÇl½�¾®`AdL¿�ÅSÇla�dWÄFÎl¿ÀÇla�Ò � Æ.¿�Å�d�Ä%ÅWb.ÃÀÉ+`AdW¿ÂÅSÄ%Å+Å�¿Â½�¾®ÃÀe Ô Ä%ÁF`^b®ÅSÄ�ÃÀÄ%ÅWÅ7É�Æ.`^a�Æ.`^ÃÀÈ0Ç^È0É�Æ¨Ä�Ê.`AÉ�`�`Ad�Ä�Ñ^ÄFdW¿ÀÛ.Ä%Ê�Ò�ß�Ç�Ë�ÄFÑ^ÄFdhi

Ë�Æ¨Ä%aÌ½�Çla¨Ç^ÉSÇla.¿�Á¬Ñ^ÄFdW¿ÀÛ®ÁF`AÉ�¿ÀÇlaÌ¿�Å°`^Å�Å�b®½�Ä%Ê�ilÉ�Æ.¿ÂÅ°b¨¾.¾�ÄFd Ô Çlb.a.Ê¤ÈJ`^Ã�Ã�Å?ÉSÇ @ b.ÅSÉ�k0Ò kljAk0icË�Æ®¿�ÁWÆ�¿ÂÅ°`^Ã�½�ÇlÅSÉ Ô Ä%Ã�ÇhË

É�Æ¨Ä�¿�acÉSÄFd�ÑA`^Ã�Ä%Å�É�¿�½�`AÉSÄ�ÈµÇ^d �7ÇhÑ^Ä�
�`^a.`^Ã¯Ò � Æ�b.ÅFi�`^Å�ÅWb.½�¾.É�¿ÀÇla � ��½�`%e Ô Ä¤½�Ç^dWÄ¤¾UÃ�`^b.Å�¿ Ô ÃÀÄ�É�Æ.`^a � � `^a.Ê�i

`^Å�¿�Å¬ÄFÑ0¿�Ê¨Ä%acÉ�È d�Çl½ ÁYÇl½�¾®`AdL¿�ÅSÇla�Ç^È5É�Æ¨Ä¤Å�Ä%ÁYÇla.ÊÚ`^a®Ê	É�Æ.¿�dWÊ�d�Ç�Ë�Å�Ç^È � ` Ô ÃÀÄ � i�e0¿ÀÄ%Ã�Ê.Å:a¨Ä%`AdWÃÀeÞÉ�Æ¨ÄR¿�Ê¨Ä%acÉ�¿�ÁF`^Ã

ÁYÇla.ÁFÃ�b®Å�¿ÀÇla�` Ô Çlb¨É�d�ÄFÎl¿ÀÇla®`^Ã�Ñ�`AdL¿�`AÉ�¿ÀÇla�¿�aÞÉ�Æ¨Ä�½�Ä%Ê.¿�`^a�ÁYÇla.ÁYÄ%acÉSdW`AÉ�¿ÀÇla	Ç^È���Ï 5£ß	
�Ò

�v¿�a.`^ÃÂÃÀe^i^Ë�Ä:Å�Æ.`^Ã�Ã0¿�Ã�ÃÂb.ÅSÉSdW`AÉSÄ£É�Æ¨Ä�¾�Ç^ÉSÄ%acÉ�¿�`^Ã.b.ÅSÄFÈJb.Ã�a.Ä%Å�Å�Ç^È�ÄYÖ¨ÁFÃ�b.ÅW¿ÀÇla¤d�Ä%ÅSÉSdW¿�ÁYÉ�¿�Çla.Å?¿�aRÉ�Æ¨Ä�ÁYÇlacÉ�`^½�¿�a®`AÉ�¿ÀÇla

Ë�¿ÀÉ�Æ�Ñ^ÄFdW¿ÀÛ®ÁF`AÉ�¿ÀÇla ½�Ç0Ê¨Ä%Ã¯Ò � b¨¾.¾�ÇlÅSÄÞÉ�Æ.`AÉ!ÃÂ` Ô Å�`Ad�ÄÚÄ%Ýcb.`^ÃÂÃÀe ¾®d�Ç^Û®ÁF¿ÀÄ%acÉÌ`AÉ!¿ÂÅSÇlÃ�`AÉ�¿�a¨Î É�Æ.Ä	ÁYÇl½�¾�Çlb.a.Ê Ç^È

¿�acÉSÄFd�Ä%ÅSÉFi�ÅSÇ�É�Æ.`AÉ � ��Æ.ÇlÃ�Ê.Å�ãJ¿¡Ò Ä^ÒÀi�¿ÂÅSÇlÃ�`AÉ�¿ÀÇlaÚ¿�a.Ê.¿�ÁF`AÉSÇ^d> �¿�Å�¿�a.Ê¨ÄF¾�Ä%a.Ê¨Ä%acÉ�Ç^È°Ã�` Ô ���Iæ%5 Ô b.É:ÅSÇl½�Ä¤Ã�` Ô Å�`Ad�Ä

Ô ÄFÉSÉSÄFd¬`AÉ�Ñ^ÄFdW¿ÀÛ®ÁF`AÉ�¿�Çla!É�Æ®`^aÞÇ^É�Æ¨ÄFdWÅFi¨e0¿ÀÄ%Ã�Ê.¿Âa¨Î�ÑA`AdW¿�`AÉ�¿ÀÇlaÞ¿�a ,�Ò � Æ¨Ä%a�É�Æ¨Ä'½�`�Ö¨¿�½�`^Ã�Ñ^ÄFdW¿ÀÛ®ÁF`AÉ�¿�ÇlaÞdW`AÉSÄ'½�`%e

Ô Ä�b®ÅSÄ%ÊÌÉSÇ�dWÄ%Ê.b.ÁYÄ�É�Æ¨Ä'b¨¾.¾�ÄFd�Ã�¿Â½�¿ÀÉ°Ç^È�É�Æ¨Ä�Å�ÄFÉ�Ç�Ñ^ÄFd¬Ë�Æ.¿ÂÁWÆ!É�Æ¨Ä Ô Çlb®a.Ê�ÈJb.a.ÁYÉ�¿ÀÇla®Å�`Ad�Ä�Ç^¾.É�¿Â½�¿ÀáFÄ%Ê�È Ç^d£Ä%`^ÁLÆ

Ã�` Ô Ò �¨Ç^d �+` Ô f£Ë�¿�É�ÆRÉ�Æ¨Ä¬½�`�Ö¨¿�½�`^Ã7ã¯j�Ï 
 � � �£æ�Ñ^ÄFdW¿ÀÛUÁF`AÉ�¿ÀÇla�dW`AÉSÄ¬Ç^È�k0Ò¥ä �¨i�É�Æ¨Ä Ô Çlb.a.Ê.ÅvÊ¨Ç�a¨Ç^É°ÁLÆ.`^a¨Î^Ä^i Ô b¨É

É�Æ¨ÄFe�½�`%eÞÁWÆ.`^a.Î^Ä'È Ç^d�Ç^É�Æ¨ÄFdLÅ�`^ÁFÁYÇ^dWÊ.¿�a¨Î�ÉSÇ � Æ.ÄFÇ^d�Ä%½�gcÒ �¨Ç^d¬ÄYÖ¨`^½�¾®Ã�Ä^i��v¿ÀÎlb.d�Ä � ¾®d�Ä%ÅSÄ%acÉ�Å£É�Æ¨Ä'É�¿ÀÎlÆcÉSÄ%a¨Ä%Ê

Ô Çlb.a.Ê.Å � � � ã ��æ�`^a®Ê�� � ã ��æ �ZÈµÇ^d���` Ô j�i+Ë:Æ.¿�ÁWÆ Æ®`^Å�� � ��� � �Ðk +�g^g�`^a.Ê7i7É�Æ¨ÄFd�ÄFÈµÇ^d�Ä^i � � � � � �Ðk + � j +
��¿�Îlb¨d�Ä �

¾.d�Ä%Å�Ä%aZÉ�Å�É�Æ.Ä�a¨ÄFË Ô Çlb.a.Ê®Å�ÈµÇ^d ��` Ô ��i.Ë�Æ¨ÄFdWÄ � � � � �0�=k +�gAj +


�Çla®Å�¿�Ê¨ÄFdW`AÉ�¿�Çla	Ç^È ��åÞÅ�Æ.Ä%Ê.Å�a¨ÄFËÕÃ�¿ÀÎlÆcÉ:Çla�É�Æ¨Ä�b.Å�ÄFÈµb.ÃÂa¨Ä%Å�Å:Ç^È Ô Çlb.a.Ê.Å�Ê¨ÄFdW¿�Ñ^Ä%Ê$Æ.ÄFd�Ä�b.a.Ê¨ÄFd�¿�a.Ê¨ÄF¾�Ä%a0Ï

Ê¨Ä%a.ÁYÄ�`^Å�Å�b.½�¾®É�¿ÀÇla � � Ò ��Ä%ÁF`^Ã�Ã�É�Æ.`AÉ�ÅSÇl¿�Ã7ÅW`^½�¾®ÃÀÄ%Å�Ë�ÄFd�Ä�dW`^a.Ê¨Çl½�Ã�e!`^Å�Å�¿�Îla¨Ä%Ê�ÉSÇ�Ã�` Ô ÅFi¨Ë�Æ®¿�ÁWÆ�Ë�Çlb.Ã�Ê�É�Æ¨Ä%a

`AÉSÉSÄ%½�¾.É�ÉSÇ ¿�ÅSÇlÃ�`AÉSÄ$`^a.Ê Ñ^ÄFdW¿ÀÈµe É�Æ.ÄÚ¾�ÇlÃ�Ã�b.É�`^aZÉFÒ 
£Ã�Ä%`AdWÃÀe^i£dW`^a.Ê¨Çl½ `^Å�Å�¿�Îla.½�Ä%acÉ!¿�½�¾UÃ�¿ÀÄ%Å�É�Æ.`AÉ�É�Æ¨ÄÚÉSdWb¨Ä

ÁYÇla.ÁYÄ%acÉSdW`AÉ�¿ÀÇla Å�Æ¨Çlb.Ã�Ê Ô Ä�¿�a.Ê¨ÄF¾�Ä%a.Ê¨Ä%acÉ�Ç^È�É�Æ¨Ä�Ã�` Ô i5ÅSÇ É�Æ.`AÉ ��å�Æ¨ÇlÃ�Ê.ÅR`^a.Ê � � � � � 
 � � Å�Æ¨Çlb®Ã�Ê a.Ç^É�Ñ�`Ad�e

`^ÁYd�ÇlÅ�Å�Ã�` Ô ÅFÒ��°ÄFÉ�É�Æ¨Ä Ô Çlb.a.Ê®Å:Çla � ��� � � 
 ���'d�ÄF¾�Ç^d�ÉSÄ%Ê ¿Âa � ` Ô ÃÀÄ�jÞÉ�ec¾U¿�ÁF`^Ã�ÃÀe	Ê.Ç�a¨Ç^É'ÇhÑ^ÄFdWÃÂ`A¾2`^ÁYd�ÇlÅ�Å�Ã�` Ô ÅFi

ÅSÇR`A¾.¾®Ã�¿ÂÁF`AÉ�¿ÀÇla�Ç^È � Æ¨ÄFÇ^d�Ä%½ ��e0¿ÀÄ%Ã�Ê.Å�ÃÀÇhË�ÄFd Ô Çlb.a.Ê.Å?É�Æ®`AÉ�ÄYÖ¨ÁYÄFÄ%ÊÞb¨¾.¾�ÄFd Ô Çlb.a®Ê.ÅFÒ 
£ÃÀÄ%`AdWÃÀe^icÄ%¿ÀÉ�Æ¨ÄFd£`AÉ�ÃÀÄ%`^ÅSÉ

� g



Çla¨Ä�¿�a.Ê¨ÄF¾�Ä%a.Ê.Ä%a.ÁYÄ¬`^Å�Å�b.½�¾.É�¿ÀÇlaÌÊ.ÇcÄ%Å�a¨Ç^É�Æ.ÇlÃ�Ê � � � `^a.Ê���Ç^d ��å �ZÇ^d£É�Æ¨Ä%ÅSÄ�`A¾.¾®`Ad�Ä%acÉ5Ñ0¿ÀÇlÃ�`AÉ�¿ÀÇla®Å�`AdW¿ÂÅSÄ¬Èµd�Çl½

Å�`^½�¾UÃ�¿�a¨Î�ÑA`AdW¿�`AÉ�¿�Çla�icË:Æ.¿�ÁWÆ!Æ.`^Å Ô ÄFÄ%a!`^Å�ÅWb.½�Ä%Ê�`%Ë£`%e�È Ç^d�¿�Ã�ÃÂb.ÅSÉSdW`AÉ�¿ÀÑ^Ä�¾®b¨d�¾�ÇlÅSÄ%ÅFÒ
�¬ÄFÎl`AdLÊ.ÃÀÄ%Å�ÅFi�É�Æ.¿�Å�`^a.`^ÃÀecÏ

Å�¿�Åv¿�ÃÂÃ�b.ÅSÉSdW`AÉSÄ%Å�`^a¨Ç^É�Æ¨ÄFd°b.Å�Ä�ÈµÇ^d?Å�b.ÁLÆ Ô Çlb®a.Ê.ÅFiAa.`^½�Ä%ÃÀe^ilÅ�¾�Ä%ÁF¿�Û®ÁF`AÉ�¿ÀÇla�ÉSÄ%ÅSÉ�Å?ÈµÇ^dv¿Âa.Ê¨ÄF¾�Ä%a.Ê¨Ä%a.ÁYÄ�`^Å�Å�b.½�¾.É�¿ÀÇla.Å

`^Ê¨Ç^¾.ÉSÄ%Ê	¿�a�ÅSÄ%½�¿�¾®`AdW`^½�ÄFÉSdW¿ÂÁ�`^a®Ê�Èµb®Ã�ÃÀe�¾®`AdL`^½�ÄFÉSdW¿�Á'½�Ç0Ê¨Ä%Ã�Å%Ò
� Ä¤ÃÀÄ%`%Ñ^Ä�É�Æ.¿�Å£ÉSÇ^¾®¿ÂÁ�È Ç^d¬ÈJb¨É�b¨dWÄ'd�Ä%ÅSÄ%`AdWÁLÆ�Ò

�U3�4�¹78�8�9+- � 9+;7¸��¤»µ-�,®º�/�»µ)�; � �c)�-��£¹7/�¹7-�,��&)�-��

� Æ®¿�Å�¾®`A¾�ÄFd�b.a.Ê¨ÄFdWÉ�`AÜ^Ä%Å�`�a¨Çla.¾®`AdW`^½�ÄFÉSdW¿ÂÁ¤`^a®`^ÃÀe�ÅW¿�Å�Ç^È�½�¿[Ö0É�b¨d�Ä�½�Ç0Ê¨Ä%Ã�Å'Ë�¿�É�Æ�Ñ^ÄFdW¿ÀÛ®ÁF`AÉ�¿ÀÇla7i+`^a.Ê ÄYÖ�Ï

ÉSÄ%a.Ê.Å:`^a.Ê	¿Â½�¾.d�Ç�Ñ^Ä%Å�b¨¾�Çla�½¤b.ÁWÆ	Ç^È?É�Æ¨Ä�Ë�Ç^d�Ü Ô ÄFÎlb.a Ô e �+`^½ Ô ÄFdWÉ�`^a.Ê � ¿ÀÄFdWa¨ÄFe ã�f%ä^älg^æ�Çla�Ñ^ÄFdW¿ÀÛUÁF`AÉ�¿ÀÇla

¾.d�Ç Ô ÃÀÄ%½�ÅFÒ �¬Ä%ÁF`^ÃÂÃ�É�Æ.`AÉ�Ø Ê¨Ä%a¨Ç^ÉSÄ%ÅÞÉ�Æ¨Ä b.a¨Ü0a¨Ç�Ë�a Ê®¿�ÅSÉSdW¿ Ô b¨É�¿ÀÇla Ç^È¤¿�aZÉSÄFdWÄ%ÅSÉFÒ �+`^½ Ô ÄFd�É�`^a.Ê � ¿ÀÄFdWa.ÄFe

Ê¨ÄFÑ^Ä%ÃÀÇ^¾ a¨Çla¨¾®`AdW`^½�ÄFÉSdW¿�ÁÞ½�`�Ö¨¿�½�b®½ Ã�¿ÀÜ^Ä%Ã�¿�Æ.ÇcÇ0Ê0Ï¡ÉQe�¾�Ä!Ä%Å�É�¿�½�`AÉSÇ^dWÅ�Ç^È Ô Çlb.a.Ê.Å¤Çla ÈJb.a.ÁYÉ�¿�Çla.`^Ã�Å¤Ç^È'Ø ¿�a `

ÁYÇlacÉ�`^½�¿�a.`AÉ�¿ÀÇla�Ë�¿ÀÉ�Æ�Ñ^ÄFdW¿ÀÛ®ÁF`AÉ�¿�Çla�½�Ç�Ê.Ä%Ã¯Ò � Æ¨Ä%¿Àd£Ä%ÅSÉ�¿�½Ì`AÉ�¿ÀÇlaÞ¾.d�Ç0ÁYÄ%Ê.b¨d�Ä�d�Ä%Ý�b.¿Àd�Ä%Å�É�Æ.`AÉ¬Ø Ô Ä'ÁYÇlacÉ�¿�acb.Çlb.ÅFi

Ê¨Ç�Ä%Å£a¨Ç^É¬`^ÁFÁYÇl½�½�Ç0Ê.`AÉSÄ�ÁYÇlacÉ�¿�acb.Çlb.Å£d�ÄFÎ^d�Ä%Å�Å�Ç^dWÅFi¨`^a.ÊÞÊ¨Ç�Ä%Å�a¨Ç^É�a.`AÉ�b¨dW`^Ã�Ã�e�Æ.`^a.Ê.ÃÀÄ�ÁYÄ%a.ÅSÇ^d�Ä%ÊÞdWÄ%ÅS¾�Çla.ÅSÄ%Å�Ç^d

¿�a.ÁYÇ^dW¾�Ç^dL`AÉSÄ'¾®Ã�`^b.Å�¿ Ô ÃÀÄ:½�Çla¨Ç^ÉSÇla.¿�ÁF¿ÀÉ�eÞd�Ä%ÅSÉSdW¿�ÁYÉ�¿�Çla.ÅFÒ

� Æ®¿�Å�¾®`A¾�ÄFd�Ê¨ÄFÑ^Ä%ÃÀÇ^¾®Å�Å�Æ.`Ad�¾ Ô Çlb.a.Ê®Å�Çla Èµb®a.ÁYÉ�¿ÀÇla.`^Ã�Å�Ç^È£Ø�a.Ç^É'Çla.ÃÀe$È Ç^d Ô `^Å�¿�Á�ÁYÇlacÉ�`^½�¿�a.`AÉ�¿ÀÇla Ë�¿ÀÉ�Æ

Ñ^ÄFdW¿ÀÛUÁF`AÉ�¿ÀÇla2½�Ç0Ê¨Ä%Ã�Å%i Ô b.É�`^Ã�ÅSÇ�ÈµÇ^d Ô `^Å�¿�Á�ÁYÇ^dWdWb¨¾.É�¿ÀÇla Ë�¿ÀÉ�Æ Ñ^ÄFdL¿ÀÛ®ÁF`AÉ�¿ÀÇla ½�Ç�Ê.Ä%Ã�ÅFÒ�×�a `^Ê.Ê.¿ÀÉ�¿ÀÇla7i+ÈµÇ^d Ô Ç^É�Æ

ÁYÇlacÉ�`^½�¿�a.`AÉ�¿ÀÇla `^a®Ê$ÁYÇ^dWdWb¨¾.É�¿ÀÇlaÚË�¿ÀÉ�Æ$Ñ^ÄFdW¿�Û®ÁF`AÉ�¿ÀÇla�½�Ç0Ê¨Ä%Ã�ÅFi�Ë�ÄRÊ.ÄFÑ^Ä%ÃÀÇ^¾ Å�Æ.`Ad�¾ Ô Çlb.a.Ê.Å�b.a.Ê.ÄFd:¾®ÃÂ`^b.Å�¿ Ô Ã�Ä

½�Çla¨Ç^ÉSÇla®¿�ÁF¿ÀÉQe `^a.Ê ÄYÖ¨ÁFÃ�b.ÅW¿ÀÇla�d�Ä%Å�ÉSdW¿�ÁYÉ�¿ÀÇla.Å%Ò � Ä Ê¨ÄFÑ^Ä%ÃÀÇ^¾=a¨Çla¨¾®`AdL`^½�ÄFÉSdW¿�ÁÚ`^a.`^ÃÀÇ^Î Ä%ÅSÉ�¿�½�`AÉSÇ^dLÅ!Ç^È'É�Æ.Ä%ÅSÄ

¾�Ç^¾®b.Ã�`AÉ�¿�Çla Ô Çlb®a.Ê.Å°`^a.Ê!ÅSÉ�`AÉSÄ�¾®dW¿�½�¿ÀÉ�¿�Ñ^Ä¬ÁYÇla.Ê.¿ÀÉ�¿ÀÇla®Å°¿�½�¾®Ã�e�¿�a.Î:dW`AÉSÄ%Å�Ç^È7ÁYÇlacÑ^ÄFd�Î^Ä%a.ÁYÄ'`^a.ÊÌÅ�Çl½�Ä:Ê.¿ÂÅSÉSdW¿ Ô b¨Ï

É�¿ÀÇla.`^Ã�d�Ä%Å�b®ÃÀÉ�Å¬ÈµÇ^d�É�Æ¨Ä%ÅSÄ¤Ä%ÅSÉ�¿�½�`AÉSÇ^dWÅ%Ò � Æ.Ä�Ä%ÅSÉ�¿�½Ì`AÉ�¿ÀÇla	¾®d�Ç�ÁYÄ%Ê®b¨d�Ä�`^ÃÂÃÀÇhË�Å�ØÐÉSÇ Ô Ä¤ÁYÇlaZÉ�¿�a�b¨Çlb.Å%i�Ê.¿ÂÅ�ÁYd�ÄFÉSÄ^i

Ç^d:½Ì¿[Ö�Ä%Ê7i.`^ÁFÁYÇl½�½�Ç0Ê.`AÉSÄ%Å:ÁYÇlacÉ�¿�a�b¨Çlb.Å�d�ÄFÎ^d�Ä%Å�ÅSÇ^dLÅFi®`^a.Ê�ÁF`^a	Ä%`^Å�¿�ÃÀeÞ`^a.ÊÚa.`AÉ�b¨dW`^Ã�Ã�e!¿�a.ÁYÇ^dW¾�Ç^dL`AÉSÄ'd�Ä%ÅS¾�Çla.ÅSÄ

ÁYÄ%a.ÅSÇ^dL¿�a¨Î�`^Å�Ë�Ä%Ã�Ã7`^Å¬½�Çla¨Ç^ÉSÇla.¿�ÁF¿ÀÉ�e�`^a.Ê�ÄYÖ¨ÁFÃ�b.Å�¿ÀÇlaÞdWÄ%ÅSÉSdW¿�ÁYÉ�¿ÀÇla®ÅFÒ

� ÄÌ`^ÃÂÅSÇÞÄ%ÅSÉ�` Ô Ã�¿�ÅWÆ$ÁYÇlacÑ^ÄYÖ¨¿ÀÉQe `^a.Ê ÁYÇla®ÁF`%Ñ0¿ÀÉQe�Ç^È£ÃÀÇhË�ÄFd�`^a.Ê b¨¾.¾�ÄFd Ô Çlb.a.ÊÚÈµb®a.ÁYÉ�¿ÀÇla.Å'b.Å�Ä%ÊÚÉSÇÚÊ¨ÄFÛ®a¨Ä

ÄYÖ0ÉSd�Ä%½�b®½ Ä%ÅSÉ�¿�½Ì`AÉSÇ^dWÅ7ÈµÇ^d�ÁYÇlacÉ�`^½�¿�a.`AÉ�¿�Çla�Ë�¿ÀÉ�Æ�Ñ^ÄFdW¿ÀÛ®ÁF`AÉ�¿ÀÇla�½�Ç�Ê.Ä%Ã�ÅFÒ � Æ.Ä%ÅSÄ°d�Ä%Å�b®ÃÀÉ�Å7ÁF`^a�e0¿ÀÄ%Ã�Ê'ÅWb Ô ÅSÉ�`^acÉ�¿�`^Ã

ÁYÇl½�¾®b.É�`AÉ�¿ÀÇla.`^Ã Ô Ä%a.ÄFÛ.É�ÅFÒ � ÄR`^ÃÂÅSÇ!Å�Æ.ÇhË&É�Æ.`AÉ�Å�b¨d�Ñ^ÄFe	a.Çla¨d�Ä%ÅS¾�Çla.ÅSÄ�`^a.Ê$dW`^a.Ê¨Çl½�¿�áFÄ%Ê�ÉSd�Ä%`AÉ�½�Ä%acÉ'Ä���Ä%ÁYÉ�Å

� �
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Lab Y|V=1 Y|V=1

1 89 0.87 0.00 2.7412 29 0.66 0.00 0.5510

2 93 0.69 0.00 1.6630 27 0.54 0.00 0.5449

3 93 0.71 0.15 3.6504 [0.2130, 0.2426] [2.6524, 2.6610] 31 0.48 0.00 1.9314

6 96 0.82 0.24 4.4338 [0.0952, 0.1423] [3.6655, 3.6739] 36 0.61 0.86 0.3867 [0.0218, 0.1932] [0.2448, 0.3115]

7 86 0.78 0.05 2.1514 [0.0744, 0.0849] [1.6925, 1.6948] 27 0.48 0.43 2.9662 [0.0330, 0.1187] [1.4452, 1.4897]

8 104 0.70 0.00 6.2857 34 0.29 0.00 0.1851

All 561 0.76 0.07 3.5486 [0.1404, 0.1538] [2.7284, 2.7316] 184 0.49 0.19 1.0437 [0.0525, 0.0912] [0.5427, 0.5623]

Lab Y|V=1 Y|V=1

1 89 0.94 0.00 0.1235 29 0.97 0.00 0.0956

2 93 0.77 0.00 0.0652 27 0.67 0.00 0.0725

3 93 0.32 0.05 0.0840 [0.0708, 0.0803] [0.0751, 0.0851] 31 0.42 0.00 0.0654

6 96 0.68 0.06 0.0487 [0.0506, 0.0635] [0.0493, 0.0535] 36 0.67 0.25 0.0440 [0.0278, 0.0778] [0.0386, 0.0553]

7 86 0.91 0.38 0.0861 [0.0808, 0.1558] [0.0856, 0.0926] 27 0.93 0.50 0.1001 [0.0272, 0.1272] [0.0947, 0.1021]

8 104 0.71 0.00 0.1119 34 0.82 0.00 0.0992

All 561 0.72 0.05 0.0887 [0.0766, 0.0867] [0.0853, 0.0881] 184 0.74 0.08 0.0821 [0.0550, 0.0717] [0.0750, 0.0794]

νx

proportion 
censored 
among 

unverified

nn νx

n νx

proportion 
censored 
among 

unverified n

Table 1. Characteristics of the Data on α-BHC and 2-CNAP Concentration

Y

0.1219

0.0641

0.0507

0.0600

0.0956

0.0606

Mean

0.0941

0.1224

0.0667

0.09480.1149

0.0675

0.0743

0.0683

α-BHC Concentration (ppb)

2-CNAP Concentration (ppb)

0.0573

0.0996

Y

2.3794

1.1755

4.47550.2128

0.0261

Mean

Y

0.3727

Y|V=0 Y|V=0Y

0.0715

Love Canal Comparison Region

Mean
proportion 
censored 
among 

unverified

proportion 
censored 
among 

unverifiedνx

Love Canal Comparison Region

0.2819

0.0749 0.1073

0.0616 0.9663

Mean

Y|V=0 Y|V=0
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Lab

1

2

3

6

7

8

All

Lab

1

2

3

6

7

8

All

Table 2. Contamination Bounds on Mean Concentration of α-BHC and 2-CNAP 

0.0803 0.0958 0.0730 0.0872

0.1044 0.1228 0.0942 0.0995

0.0823 0.0933 0.0947 0.1040

0.0441 0.0575 0.0367 0.0613

0.0634 0.1032 0.0561 0.0799

0.0617 0.0677 0.0654 0.0753

0.1219 0.1235 0.0941 0.0956

λ4(x) u4(x) λ4(x) u4(x)

Love Canal Comparison Region

α-BHC Concentration (ppb)

Comparison RegionLove Canal

2-CNAP Concentration (ppb)

λ4(x) u4(x) λ4(x) u4(x)

2.3794 2.7412 0.3727 0.5551

1.1755 1.6630 0.2819 0.5449

0.9663 1.9314

4.4755 6.2857 0.0977 0.1899

2.6524

3.6655

1.6925

0.2448

2.7274

3.6504

4.4338

2.1514

3.5486

1.4452

0.5427

0.3867

2.9662

1.0437å
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Model Assumptions

lower bound upper bound lower bound upper bound lower bound upper bound lower bound upper bound

Corruption A1, A2 0.0000 ∞ 0.1820 0.5458 0.0000 ∞ 0.0000 ∞
A1, A2, A4 0.0000 3.5486 0.1820 0.2825 0.0000 1.0437 0.0000 0.1999

Contamination A1, A2, A3 2.7274 3.5486 0.1976 0.2971 0.5427 1.0437 0.0769 0.2109

A1, A2, A3, A4 2.7274 3.5486 0.1976 0.2825 0.5427 1.0437 0.0769 0.1999

Model Assumptions

lower bound upper bound lower bound upper bound lower bound upper bound lower bound upper bound

Corruption A1, A2 0.0000 ∞ 0.0551 0.0995 0.0000 ∞ 0.0595 0.0926

A1, A2, A4 0.0000 0.0887 0.0551 0.0781 0.0000 0.0821 0.0595 0.0791

Contamination A1, A2, A3 0.0803 0.0958 0.0662 0.0870 0.0730 0.0872 0.0651 0.0826

A1, A2, A3, A4 0.0803 0.0887 0.0662 0.0781 0.0730 0.0821 0.0651 0.0791

Comparison Region

Mean Median

Mean Median

Mean Median

Table 3. Bounds on Mean and Median Concentration of α-BHC and 2-CNAP (All Labs)

α-BHC Concentration (ppb)

Comparison RegionLove Canal

Mean Median

Love Canal

2-CNAP Concentration (ppb)

å^å



 Figure 1. Lower and Upper Bounds under Corruption or Contamination with Verification:
Cumulative Distribution Function of 2-CNAP Concentration, All Lab Measurements

0.00

0.25

0.50

0.75

1.00

0.
00

0

0.
05

0

0.
10

0

0.
15

0

0.
20

0

0.
25

0

0.
30

0

2-CNAP concentration (parts per billion)

p
ro

b
ab

ili
ty

 t
h

at
 c

o
n

ce
n

tr
at

io
n

 is
 n

o
 m

o
re

 t
h

an
 g

iv
en

 a
m

o
u

n
t

contamination  u 4 (x)

λ 4 (x)  contamination

λ 1 (x)  corruption

corruption   u 1 (x)

å
�



Figure 2. Lower and Upper Bounds under Corruption or Contamination
with Monotonic Verification:

Cumulative Distribution Function of 2-CNAP Concentration, All Lab Measurements

0.00

0.25

0.50

0.75

1.00

0.
00

0

0.
05

0

0.
10

0

0.
15

0

0.
20

0

0.
25

0

0.
30

0

2-CNAP concentration (parts per billion)

p
ro

b
ab

ili
ty

 t
h

at
 c

o
n

ce
n

tr
at

io
n

 is
 n

o
 m

o
re

 t
h

an
 g

iv
en

 a
m

o
u

n
t

contamination  u 4 (x)

λ 2 (x)= λ 5 (x)    corruption / contamination

corruption   u 1 (x)

ålg



Figure 3. Lower and Upper Bound Functions under Contamination with Verification:
Mean Concentration of 2-CNAP in Love Canal, Lab 2 Measurements
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Figure 4. Lower and Upper Bound Functions under Contamination with Verification:
Mean Concentration of 2-CNAP in Love Canal, Lab 6 Measurements
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