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²����� �³´�% µ¶·¸ �¹ ³º��� »��¼�½ �¹ �&� '³¹� �½�¾¿��� º³�' ���¹' º³� ���¹³���´
�À³¿� �%��³� ��½ %&��´� �� ���� ¼³��½ �ÁÁ��%���³�¹ � Â³�'¿��¹ %�� À� %³�¹�½���½
�¹ ��¹³¿�%�¹ ¼&�%& ½�¹�ÁÁ��� �º��� �&��� ¿¹� ¿���¹¹ �&�Ã ��� �ÄÁ��%���Ã '��Å�½ �¹
��¿¹�À�� � Æ³ Ç ÈÉÊ Ë ÉÌ ÍÎÊÏ �À³¿� �&� ��»��³�' ��� µ¶Ð¸ ���½ �³ À � ¹����½ ��½ ³��
³��Ã &�¹ �³ ½��� ¼ ��& �Ä �³' ¹ �À³¿� �&³¹� ³ÀÑ �%�¹ ¼&�%& ��� ��»³�»�½ �� �&� �%��³� �
Ò�³³º ¹���%& �� ������ �³´�% ¼ ��� �&���º³�� &�»� ' ��Ã ¿¹�º¿� �ÁÁ��%���³�¹ ¹¿%& �¹
��¹³¿�%� ¹��¹���»� �³´�% Á�³´��'' ��´ µ¶Ó¸ Ô ' ³½����´ %³�%¿����� %³'Á¿����³� ÀÃ
Á���� ���¹ µ¶¶¸ Ô ��½ Á������´ µ¶Õ¸ �

Ö�%�¿¹� ³º �&� �ÄÁ��¹¹�» ��Ã ³º �³´�% Ô &³¼�»�� Ô ���¹³���´ �� ������ �³´�% �¹ ½�º×
Ø%¿�� �³ �¿�³' ��� � Ò�³Á³¹���³��� ������ �³´�% �¹ �����½Ã ¿�½�%�½�À�� � Ù� ³�½�� �³
Á�³»� � ������ �³´�% º³�'¿�� ¹Ã���%��%���Ã ³�� &�¹ �³ ���Ã ³� ���&�� ¹�¾¿��� %��%¿��
³� Á�³³º ���¹ µ¶· ÔÚ¸ Ô � Å��½ ³º ���¿��� ½�½¿%��³� ¹Ã¹��' ¼ ��& '¿���Á �� %³�%�¿×
¹�³�¹ � Û&� º³�' �� %³»�� ��� ³º ������ �³´�% À¿� ��� �³� ¿¹�º¿� º³� �Ü %���� Á�³³º
¹���%& À�%�¿¹� ³º �&� '��Ã ��½¿�½��%��¹ %³������½ �� �&�' � Ý���'Á�¹ �³ ��'³»�
Á��'¿��À������¹ º�³' ¹�¾¿��� Á�³³º¹ µ¶Ô¶Þ¸ ��½ �³ �½½ Á�³³º ¹�����´��¹ µ·Ú¸ &�»�
Á�³»�½�½ ¹³' � �'Á�³»�' ���¹ À¿� �&� ' ��� ½�Ü %¿����¹ ¹���� ��' ��� � Ò�³³º ���¹ Ô
³� �&� ³�&�� &��½ Ô ��� �ÁÁ��%�À�� ³� �Ã �³ � ¹' ��� º��´' ��� ³º �&� �³´�% � Ù� ³�½��
�³ &��½�� �&� ³�&�� Á���¹ ³�� &�¹ �³ ����³½¿%� �&� %³�%�Á� ³º À³Ä�¹ µ¶·¸ ¼&�%&
�´��� %�¿¹� '�Ñ ³� Á�³À ��' ¹ º³� �¿�³' ���½ Á�³³º ¹���%& � Ý ��&³¿´& �&��� &�¹
À��� Á�³´��¹¹ �� ��'³»��´ ¹³' � À³Ä�¹ µ¶ß¸ �Ü %���� Á�³³º ¹���%& º³� º¿�� ������
�³´�% �ÁÁ���¹ �³ À � À�Ã³�½ �&� ¹%³Á � ³º Á�³³º ���¹ �� �&�¹ Á³��� ³º ��' � �



Ù� %��¹¹�%�� ��½ ' ��Ã �³�×%��¹¹�%�� �³´�%¹ Ê É�ÈÍÌ �� ÉÈÉ��ËÈÍ�É�ÍÎ�Ï ³º �³´�×
%�� »���½��Ã &�»� ¹¿%%�¹¹º¿��Ã À ��� ¿¹�½ �¹ º³¿�½���³� º³� �Ü %���� Á�³³º ¹���%&
'��&³½¹ � Û&�Ã Ã���½ � »��Ã %³'Á�%� ��Á��¹������³� ³º �&� ¹���%& ¹Á�%� ��½ �&¿¹
�»³�½ ' ��Ã Å��½¹ ³º ��½¿�½��%��¹ ¼&�%& ¿¹¿���Ã ³ %%¿� �� �&� ¹�¾¿��� %��%¿�¿ ¹
��½ ��À���¿Ä Á�³³º ¹���%& ' ��&³½¹ � "��´ �����Ã ½�»��³Á�½ �¹ º³¿�½���³� ³º Ö �À �� �¹
%³���%��³� ' ��&³½ º³� %��¹¹�%�� �³´�% µ· ÔÓ¸ �&�Ã &�»� ����� À��� �Ä���½�½ �³ �³�×
%��¹¹�%�� �³´�%¹ ÀÃ ������ µ·Õ¸ � ������ �¹ º³�'¿����³� ¹��»�¹ �¹ � À�¹�¹ ³º � ¿� �º³�'
Á�³³º ' ��&³½ º³� � ��%& »�����Ã ³º �³´�%¹ µ¶� Ô· ¶¸ ��½ ��¹³ ���³¼ ¹ �³ ����¹º³�'
'����Ä Á�³³º¹ ���³ ¹�¾¿���×¹�Ã�� Á�³³º¹ ÀÃ � ¿��º³�' Á�³ %�½¿�� µ·ß Ô·Ó¸ �

ÖÃ ������ �¹ %³�Ñ �%�¿�� µ·Õ¸ ' ����Ä ' ��&³½¹ %�� À� ½�»��³Á�½ º³� ��Ã �³´�%
¼&�%& &�¹ �&� ¹�' � Á��' ��Ã Á�³Á�����¹ �¹ %��¹¹�%�� �³´�% � Û&� 	Í� ËÉÈ �Î��Ë��ÍÎ�
ÊË�� Î
 µß¸ &�¹ ½�'³�¹�����½ �&�� ' ����Ä ' ��&³½¹ %�� À� ��¹³¿�%� ¹��¹���»� � Ý
½�¹��� º³� � ' ����Ä %&���%��������³� ³º ������ �³´�% &�¹ �����½Ã À��� �ÄÁ��¹¹�½
�� µ� ¸ � Ö�%�¿¹� ³º � ¹¿Á��Ø%��� ¹�' ������Ã À ��¼��� ' ����Ä %&���%��������³�¹ ��½
Á�³³º ���¹ �� �¹ »��Ã ��Å��Ã �&�� �&�¹ %�� À� �%& ��»�½ �� ���¹� º³� �&³¹� º��´' ���¹
¼&�%& %�� À� &��½��½ ÀÃ Á�³³º ���¹ � "� �&� ³�&�� &��½ Ô �¹ º�� �¹ Á�³³º ¹���%&
�¹ %³�%����½ Ô ' ����Ä ' ��&³½¹ &�»� Á�³»�� �³ À � � '³�� ´������ �ÁÁ�³�%& ¼&�%&
½³�¹ �³� ¿�½���Ã �&� ��' �����³�¹ ³º Á�³³º ���¹ ��½ ' �Ã �&���º³�� �ÁÁ�Ã �³ � ���´��
º��´' ��� ³º ������ �³´�% � Û&���º³�� �� �¹ ���¹³��À�� �³ ½�»��³Á ' ����Ä %&���%����×
����³�¹ º³� »���³¿¹ º��´'���¹ ³º ������ �³´�% ��½ �³ �Ä���½ À³�& �&� ¿��º³�' Á�³³º
'��&³½ ��½ �&� ����¹º³�' ���³� Á�³ %�½¿�� �%%³�½��´�Ã� Û&� ��¹¿����´ %³'À���½
Á�³ %�½¿�� ¼ ��� �&�� À� �À�� �³ �Ü %�����Ã ¹���%& º³� � ' ����Ä Á�³³º ³º � ������
�³´�% º³�'¿�� ��½ �³ Á��¹��� �� �� �&� '³�� %³�»������ ¹�¾¿��� %��%¿�¿¹ �

Ù� �&�¹ Á�Á�� ¼� À�´�� �&�¹ ¼³�Å ÀÃ ��»�¹��´����´ �&� '¿���Á��%���»� º��´' ���
³º ������ �³´�% ��  � � �� ¹&��� ½�»��³Á � ' ����Ä %&���%��������³� ³º �³´�%�� »�×
��½��Ã �� � ¼&³¹� º³�'¿����³� �¹ %�³¹� �³ ������ �¹ %&���%��������³� ³º »���½ ��Ã
�� '³½�� �³´�%¹ µ·Õ¸ ��½ Á�³»� �� �³ À � %³���%� ��½ %³'Á���� �$�%��³� ·� � "� �&�¹
À�¹�¹ ¼� ¹&��� �Ä���½ ³¿� ¿��º³�' Á�³³º '��&³½ ���³ ³�� �&�� ´�������¹ '����Ä
Á�³³º¹ º³� � �$�%��³� ß� ��½ ³¿� ¿��º³�' ����¹º³�' ���³� Á�³ %�½¿�� ���³ ³��
�&�� %³�»���¹ �&� ' ����Ä Á�³³º À�%Å ���³ � ¹�¾¿��� Á�³³º �$�%��³� Ó � � Â �����Ã
¼� ¹&��� ½ �¹%¿¹¹ ³�&�� ��%��� �ÁÁ�³�%&�¹ �³ ���¹³���´ ¼ ��&�� º��´' ���¹ ³º ���×
��� �³´�% Ô %¿����� ��½ º¿�¿�� ¼³�Å Ô ��½ �»�½��%� ¼&�%& '�Å�¹ ¿¹ %³�Ø½��� �&��
�Ä���¹�³�¹ ³º ³¿� ' ��&³½¹ �³ ���´�� Á���¹ ³º ������ �³´�% ��� Á³¹¹�À �� �

� � ��«¬±� ���¬�°«�¬±��«±ª  � �� ±°�� ���±® ±«� ±ª � ��

²����� ²³´�% µ¶·¸ �¹ � ��¹³¿�%� ¹��¹���»� �³´�% � Â�³' � Á�³³º �&�³����%�� Á³���
³º »��¼ �� %�� À� ¹��� �¹ �&� ³¿�%³' � ³º ��'³»��´ �&� �¿��¹ º³� %³����%��³�
��½ ¼��Å�� ��´ º�³' %��¹¹�%�� ¹�¾¿��� %��%¿�¿¹ ��½ ��×����³½¿%��´ �&�' �� � %³�×
��³���½ '����� � ²����� ��´���³�  �¹ ��»³�¿��»� ��Å� %��¹¹�%�� ��´���³� � Û&� �¼³
½�!����� ���½���³�¹ º³� ¼�����´ �&� ¹�¾¿��� �¿�� º³� %��¹¹�%�� %³�Ñ ¿�%��³� ��¹¿�� ��
�¼³ ½�!����� %³�Ñ ¿�%��³�¹ " ��½ # ��½ Ô ½¿� �³ �&� ��»³�¿��»� ��´���³� Ô �� �¼³
½�!����� ½�¹Ñ ¿�%��³�¹ $$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$ ��½ % � Û&� %³�¹���� &'() ¹Á���¹ ¿Á ���³ * ��½ + º³�
�&� ¹�'� ���¹³� ��½ ,-./) ¹Á���¹ ¿Á ���³ 0 ��½ 1 � Û&� ¿���Ã %³���%��»�¹ 2 ��½
3 ���³¼ � %³���³���½ �ÁÁ��%���³� ³º ¼��Å����´ ��½ %³����%��³� � 4¿����Ø��¹ 5 ��½
6 %�� À� �½½�½ ��Å� �� %��¹¹�%�� �³´�% �
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²����� �³´�% %³���%��»�¹ %�� À� ½�»�½�½ ���³ �&� '¿���Á��%���»� Ô �½½���»� Ô ��½
�ÄÁ³������� º��´' ��� � � &��� �� �&� '¿���Á��%���»� º��´' ��� ��¹³¿�%�¹ �� �� � º³�'¿×
��¹� ��� ¿¹�½ �Ä�%��Ã ³�%� Ô ��¹³¿�%� ¹&����´ �¹ ��º³�%�½ �� �&� �½½���»� º��´' ��� �
ÖÃ '���¹ ³º �&� �ÄÁ³�������¹ º³�'¿��¹ ��� ' ��Å�½ �¹ À ���´ ��¿¹�À�� � Ý �� º��´×
'���¹ %�� À� %³'À���½ º����Ã ��½ �Ä�¹� ³� �&��� ³¼� ��´&� � �³¼�»�� Ô �&� º¿ ��
Á³¼�� ³º ������ �³´�% %³' �¹ º�³' %³'À����´ ��� ³º �&�' �

Û&� '¿���Á ��%���»� º��´' ��� � %�� À� ¹��� �¹ �&� %³�� ³º ������ �³´�% �
 Ô " Ô $$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$ Ô �� Ô * Ô ��½ 0 ��� �&� %³���%��»�¹ ³º �&�¹ º��´' ��� � ² ����� ��´���³�  
�ÄÁ��¹¹�¹ �&� ½�!����%� À ��¼��� ��¹³¿�%�¹ ¼&�%& ��� �³ À � ¿¹�½ ¿Á ��½ ��¹³¿�%�¹
¼&�%& ��� �³ À � Á�³½¿%�½ � ��»��´ � ��¹³¿�%� � '���¹ �&�� � ��¹³¿�%� � '¿¹�
À� Á�³½¿%�½ � ��»��´ � ��¹³¿�%� � �"�  �¹ &�»��´ � � �¹ ¼��� �¹ �  � Ý ��¹³¿�%�
� � �� �  ���³¼ ¹ �&� %³�¹��¿%��³� ³º �  º�³' � � � Û&� ' �����´ ³º � ��¹³¿�%� � � $$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$ �  �¹ �ÄÁ �����½ À�¹� ÀÃ ��¹ �¾¿�»����%� �³ � � �� �  ��½ �³ �   �� � � � ��»��´ �
��¹³¿�%� * &�¹ �³ �'Á�%� ¼&��� �³�& ��´ %�� À� %³�¹��¿%��½ ¼&�� 0 �¹ ¿¹�½ ¿Á �

����½��Ã ³º � ������ �³´�% º³�'¿�� %�� À� Á�³»�½ ¹Ã���%��%���Ã ÀÃ ¿¹��´ �
¹�¾¿��� %��%¿�¿¹ � Â³� '¿���×¹��¹ � ��½ � ³º º³�'¿��¹ � � � �¹ %����½ � ¹�¾¿��� � Ù�
%�� À� ¿�½��¹�³³½ �¹ �&� ¹Á �%�Ø%���³� ³º � ����¹º³�' ���³� ¼&��� � �¹ %³�¹��¿%��½
º�³' � � Ý �� º³�'¿��¹ �� � ��� %³���%��½ �'Á��%�� �Ã ÀÃ " ¼&��� ��� º³�'¿��¹ ��
� ��� %³���%��½ �'Á��%���Ã ÀÃ $$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$ � Û&��� �¹ � %�³¹� ������³� À��¼��� � ��½ ������
�'Á��%���³� �� � Û&¿¹ Ô ¹�¾¿���¹ %�����Ã ��� �� �&� '¿���Á��%���»� ����' �

Û&� ¹�¾¿��� %��%¿�¿¹  Í�� º³� �&� '¿���Á ��%���»� º��´' ��� ¼ ��&³¿� %³�¹����¹
�¹ ½�Á �%��½ �� Â�´¿�� ¶� Ù� � �¿�� �&� ¹�¾¿���¹ �À³»� �&� ���� ��� %����½ 	 ÈËÊ ÍÏËÏ�
Û&� ³�� À��³¼ �¹ �&� �Î��	
ÏÍÎ� � Ý 	 ÈÍ��Í	 É 	 Ç ÎÈÊ
 	É �¹ � º³�'¿�� ¼&�%& ³ %%¿�¹
�� �&� %³�%�¿¹�³� À¿� �³� �� ��Ã Á��' �¹� � Â³�'¿��¹ ¼&�%& ³ %%¿� �� � Á��' �¹� À¿�
�³� �� �&� %³�%�¿¹�³� ��� %����½ É��Í�Ë� Ý �� ³�&�� º³�'¿��¹ ��� �&� �Î��ËÌ ��
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� � � � �  ! � � " � �
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� � " ( � " , � �
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� ( � � , � � ( � � , � � (-�, -#

� ( � " ( � � ( �, � ", � � ,
� ( � � , � " ( $$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$ ", � � ( � � , $$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$ ! � � � � � ( � � ,

� � � � � ( $$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$ �, $$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$ #
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� ( � � , � � ( ./ " ( � � ( � � , ./ ! � � " ( � � � � (

� � � � " ( ./ � ( ./ #

0 12 � 3 � §�� ��¤���� ����� ��� 4 ��5 ��� 644
Ù� ����Ã��% Á�³³º ¹���%& ³�� ¹����¹ ³¿� ¼ ��& �&� ¹�¾¿��� �³ À � Á�³»�� ��½

��½¿%�¹ ¹�¾¿���¹ ÀÃ �ÁÁ��%���³� ³º �¿��¹ ¿���� �&� ÉÌ ÍÎÊ ×�¿�� %�� À� �ÁÁ���½ �
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