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���*Y � ¡ÕÄ Y ã Ä á _Ð_
Ç ÝWá �B�����y	��C�y�y�����kÃd��"C"P� ��y	�"P�P���C�.�¢���
���^Y � ¡ÕÄ Y ã Ä â _Ð_

�¢���
�������]�C�� � �y�Û�������´�����\���&���P�
	��9� �C�����¢���
���&" Ä°Ö�	�"P�P���
	�� �������û�C��h�P� �±�B"´���\�C��h�±	�����
����y�ú"C	��y��×f� �C�h�����y"C	���� �
�&�ú	��y��� �9�&�y�y�&���A�¢���
���&" ò�y�Û×�� ��� �&Á~�C�&���&���µ� �#	����&�y���¤"
�������&"P�C"
�C����H�¢���������ÒuÖ�iaæ#Á�� ���&�VÒuÖ µjµ $ ÁÕ�C��&"P���P� �
�B"H���
�������H�����C����������	��y��� �9�&�y�y�&���]à % æ ä Ä
�y���C�C�y�y���P�&���*�Cy	�"�×H	����k�����A��é9�&���,���y�,�y	�"C� �y"C"C	����?ò��Ø���j���í× ÒuÖT�Cy	�"��&¡��y���C	����Jy��" � � �&�
�¢���y�y�h�P� � ���&�B��	��
	�� �������������C�C�&���µà % æ ä Ä � ¡������C	����pY ã Ä $ _�×���"=	��y��� �9�&�y���&���C������� �
	����&� � �
Ãd��"C"C� � Á2Ãf����"C"C	����&"
¡�Á9���y�û��"P� �&�?Á9���y��	�"�"P���j� �C	��B�&"��
� �Ø� �C�
�&�¤�P����"��C��jÃdÃv�K�&¡��y���C	����
à % æyÁ $ å á�ä Ä � ���
��	�� ���C�&�����P�&�²×����C!²×���"j�����y� � � � ��	�"C"P���2Á����C� �&�?Áf�~��� � "C�±?Á0���y�ú���P��!��&"
à % æ ä Ä

Þö�H	�"d�&��"C	��&"C�;�P�µ�����y"C	���� �~�Ø���±���&";�����C	����B���¤�j�����C�C	�� ����	��´�C��=�C� �¢� �C�&�y���]�¢�
���j�]����ó
�B�Û�#	����=×H	��CA�Cy�vU��y	��?Á��Cy���f	�" Á�×Hy� �C�v[ k [^]�l æ#Äk���;×H	�"C,�P�W������"C	���� �k�C����B�����y	��C�y�y�
���k�&���±��Ø���±����ÁQ"P�T×f�,×H	����2���C���h���&���P�����y���C���C	�����	��Ù�C����Ø�������Û×H	����µ�y	�"
� �y"C"C	����2Äf���A"P�C���C�
� �´�����y"C	���� �±	����A�C�� � ���í���������Ø���±����Áy×Hy	��±�	�";�j�����y"C�C�������Ø���;�&���±¤�Õ���C�C	�� ����÷

ÇØÝ l Y�Ò Ù /¯Ò × _ ¶ C Y ã Ä ã _
� ����µ��"C"������C��������C�C	�� ���4ÒY×,��� �9�&�y�y"6���´�C����y�&�y"C	��p�B�����C��������C�C	�� ��� 1 ×#Äk�����&"P�C	��B���P�

ã�'



1 × � �¤�����y"C	��y� �
	����B�Cy�A"C� �P�C��	����.�C	��j���Ø���=�����
�C	�� ���&" Ä���"��y	�"C� �y"C"P�&�h�y�C� �#	����y"
����Á������
�C	�� ���&"
���C�="P�&���&���P�&�´�¢���d�C��������9� �
	��j�&���f×H	��C.�A"P� �P�C��	����,�C	��j�������C��� �d�Cy��� á �B	��2Ä»�����&"P�C	��B���P�
�C����P� �
�B	������y���&���#� 	��r�µ���2�����C�C	�� ���&"f��"=X ã � �^ê��B	���lUæ#ÄÝæ�å�åA� �^ê�"Y¢�Ø�C���ß� � "P� �
�����C	�����"f���
�����C�C	�� ���&"�	��Ù�C��,�����9� �
	��j�&����×H��&�h	���	�"H�������C���C���C	�����_±Ä � ��A���
���T�Ø���±���������."P���� �C�,	�"
��	����&� � ��à $&á æ ä ÷

Ç ·pl âBé 7 1�Ù�ÓZ* × Y ã ÄÿåH_
×H�� �
� * ×.	�"����Û×º�C��,���&���#� 	��r�h���0�C��,�����C�C	�� ���W�C�&�����C	������P�´�C��GU��y	��2ÄGY � y	�";�&¡��y���C	�����	�"
���y����������	��*�Ø����ÒuÖ µ $ Ák�Cy���,	�" Á * × µ 7 k�ã Ó l æ C $ � �^ê�" Ä � y	�"�	�"]�
�&��"P���y� � ���´��",�C��
�P� �
�B	��y���»���&����� 	��r�h	�"�"
�B������� ���Cy���g�Cy	�"&ò?�����C�C	�� ���&"��j�í��	�����¡��y	��C!#���Ù�&��������g�¢���uÒuÖ � $
×����y��� � �W¡��y	��
!����´�����j�9�&� � ���C������±���µ�¢���
����Ä _¤��������	��y� � ¡�" ÄtY ã Ä ã _����y�sY ã ÄÿåH_±Á?×f�����y�G 1 × k 1�Ù / $ G � æ C æ�æ�æ â Y��y"C	����A×����P� �;�¢���~�C��rU��y	��(_±Ä � ���" Á#�����C�C	�� ���&"d"P�&���&���P�&���Ø���;�y�&���P�
���
� ���í�����y���¤	��¤×����P� �=y�Û���j���&�y"C	��C	��&";�
������	����B�¢�C���xæ#Ä %�%�% îqv $ ÄÝæ�æ�æ â ��ê�� �YÊ�Ä � y	�"��B�&� � �
�P���=���&��� �C���y" ò��=�j���C�~��	�!��&���=�±�������~	�"�æ#Ä %�%�% æxv $ ÄÝæ�æ $ æA��ê�� �YÊ�Á�×H	��C,���P� �
�B	��y�������&����� 	��p�����* Ü À�¾ Ä l æ C æ á�â � �^ê�"&Ä0��"C	���� 1 ×²l $ C æ�æ $ ��ê�� �YÊ��������Û×�"0�y"0�P���&"P�C	��B���P���C��H�B������	��C�y���;���
�C�� � �y�Û�������0�Ø���±���;��" Ç Ý l á 9 $ æ [�â �����y�&"=Y $ �����y�=l $ æ [
ã ý_±Ä�ý����P�;�Cy���k�C�� � ���Û�������
�¢���
���=�����C"~	��.�C������ �
�C	�� ���?�y	��C�&���C	����?Á�×�y	����;�Cy��U��Û× 	�"��y�C�&�����µ	��y�����C���A�r×���ór�y	��j�&�y"
	����y���
���y�¤��� �C�C	�� ��� �����C�C	�� �����j���C	����y"����C���y�����j�&��"C�y�C�&�?òQ�C�� � �y�Û���������¢���
���W�������Ù��éQ�&���C"���í×
�������j�Õ���C�C	�� ���&"d�C�&�µ��	��Ù	��´�C��]	������y�B	��y���P�&�Ty���
	�õ �����C���2"P�&���C	����¤��� �C������y�������y" Ä

���C���«�Cy�]���
���A�Ø���±���W�j�
y���±�����P� �
	�"P�C	����C	��j�]� ��� � �������P�
�����P�&�2Áy��	����&� � �*Ùä ¾b��å l
ã Ó c k�% 7 lxæ C æ â "�Y¢�Ø���,�����C�C	�� ���&"W×�	��C 1 × � 1zÙ _±Ä � ��y" Á������C�C	�� ���&"W�±����	��y���g�C�&���± �C��&	��
�P� �
�B	��y�������&���#� 	��r�Qò#�����C�C	�� ���&"k�Ø���f×Hy	��±B�C��H���&����� 	��r�j�C�&�����C	����H�P�W�Cy��U��y	�� * ×
i * Ü À�¾ Ä ���C�
¡��y	��C!#���µ�����j�9�&�?Ä � y	�"d��&���Õ"������B�Q�&��"C���P�=�Ø���~�Cy���¢���
���&";��	�"C� �y"C"C�&� � �&���í× � �T���y�9��"C	����
�j���C	����Ù�C�&�����C	����]�P�µ�C��U��y	��2Ä

� ����C�&�B��	��y	����]�¢���
���&"d��� �9�&�y�B���´¡��y�����C	��C	��&"6×�y	��
T���C���y��!#���Û×H�.���y�T�����±	�� � ����ò
×��B�&"P�C	��B���P�µ�C��µ�����y�y	��C	����y"=���&���&"C"
���C�h�¢���W�&���±��¢���
���B�P� � �B]	Y Ç Ý _±Ä � ��B���&���P�
	��9� �C���
�¢���
���W	�"d�C�&�����P�&�Ù�P�B�C�� � ���Û�������H�¢���
��� � �

Ç'Þ l + - c¶ ÇØÝ C Y ã Ä î�_

ã��



�d�h� �r����	�� �����C���C���C	����U�
���P�����%- l å é �
���(ê�" Á�� �����C�C	�� �������¤� �
���y	���" + l¯î�æú� �
���#�9� �
	��&�y���&"W�����&���P�
	��Q� �C���0�Ø���
���.å�Ä â �C	��j�&"=�����C��� �W�Cy�����C�� � ���í���������Ø���
����ÄT�d�Wy	����� �
�
���C���C	����W�±���P�&"$Y�-¯l âBé �
���(ê�"3_ Ç Þ l $ î Ç Ý l ' C îæ9 $ æz[
Ê6���#���&" Ä��d���&���
�����C������&���P�
	��Q� �C���
��� ���&��� �
���C	����g	�";�µ"
	����y	���� �����~�¢���
����ÁQ�����Ù	�";�Cy�W�B��	����
�&��"P���¤×���"C�P�
	����]�P�.�y"P�W���&�y�P�
�������
� ���Û�������;�����C�C	�� ���&"²Y 1 × �ç1zÙ _±Ä

� ������
���²�Ø���±�������������P� �
�����C"�"C���j� ×Hy���.�C��������C	����\���]�C��g���
�&�#	��C���C	����y�������y�
���&���P�
	��9� �C���9�¢���
���&" Äk���W� ����������"C	���� �~�j��� ×b�P� �
�B	��y���Q���&����� 	��r� * Ü Àè¾ Ä lbæ C � � �^ê�"d×�y	��

� �������y���&"0�Cy�;×f���±"P�6� ��"P� Ç Þ l ' C î49 $ æ [
Ê �����y�&" Ä � ����	�� �������#�9� �
	��j�&���C���CUy�í×¶���&���#� 	��C	��&"
���
�H�¢�C��� $ v ã æ,� �^ê�" ò#���f���í×«Uy�í×a�±���P�&"f���y�µy	���j�C���C���C	����µ�
���P�&" *�Ü À�¾ Ä 	�"0�����j�����±� � ���;�P�
�Cy��Uy�í×*���&���#� 	��r��Á������]�C��y"2�C��f���&���P�
	��Q� �C�����Ø���±���f� �����C�&"C�y���2	��W"C	�����	���� �����?�Q� �
�C��� � ���C	�����"
�P�h�C��	U��Û×]Ä��d�����Û×�� ���C���C���C	����*�
���P�&"PY�- l åÙ�
���(ê�" ò	- k�ãBé l $ Ä á ÖHõ|_±Á��C��µ�P� �
�B	��y���
���&����� 	��p�*	�" * Ü Àè¾ Ä l æ C ã � �*ê�" Ák×Hy	��±*	�"W�C�&��"P���y� � ����"C�B������ÄÙýH���P�´�Cy���,�����C�C	�� ���&"]×H	��C
�y�&�y"C	��C	��&","C	�����	���� �����C�����y	üé9� �C�&���,�¢�C��� ×����P� �B�j�í���´� ���&� �¢��"P�P� �j�C����²�Cy�&"P�´�&"P�C	��B���P�&�
�P� �±�B	��y���H���&����� 	��C	��&" Á;���y�¶�C��y".���&���P�
	��������¤�P�J�C��¤�&�y���&"T���=�Cy�g���y���y����"B���y�¶���
�g�����
�#	�"C	 � �����P�B�C��]� ���j� �
�#Ä

ý�������×f�W������"C	���� �~�C��]�������&�Ù�B��"C";�Ø���
����Á���	����&� � �

Ç ßRà l $
ã Ò Ù   * × H] C Y ã Ä á _

Ç'ßRà l Ç'Ý ×H��&�¯  * × k  H]�l ã � �^ê�"5c�ò��C�&� �����0�Cy��� * × 	�"��Cy�j�C�&�����C	����j�����
�C	�� ���j�j���C	����?Ä  * × k   ]��¢���µ���r����	�� ���=Uy�Û× � ��� � �´�&"P�C	��B���P�&�ú��"B�Cy�Ù��� ���&��� �
���C	����a�y���´�P� Ç Þ Y¢×�y	��

�#� � ���
"H	�� * ×�lbæµ�P�&�j�9���
���
	����T���y�Ù�C��y" Ç ·pl æ _±Ä � ��]��� ���&��� �±���C	����¤�¢�C��� �Cy� � ���í�������
�¢���
����	�" Ç Ý k ÒY× � $ � �^ê�" c Á0���y� �y"C	���� � ¡ÕÄ=Y ã Ä î�_�×f��"P� �´�Cy���j���Y-álÌå¤�±���(ê�" Á0�C��
�µ���#	��,�y�½��� ���&��� �
���C	����.	�"6å�Ä â � �*ê�"6c�Äk�d�^-«l â �
���(ê�" Á��C��H�B����	��,�y�½��� ���&��� �
���C	����T� ���
� � $ îg� �^ê�"6c�Ä � ��y" Á �C��µ���y���&�²�B��"C"W�Ø���
���.� ��� � �B����	��
���g"C	����y	���� �����=×H��&���Cy�T���
���
�¢���
���.�y	�"C���y�9�&���
"&Ä � ��&"C�B�&"P�C	��B���P�&",�B�Û���Û��� �C�&�j�Õy��"C	�õ � Ç ßRà Á»��"��r����	�� �������h�Cy�T���
���
�¢���
����	�"6"C	����y	���� �����0���y�µ�����C"��P���C�&�y�y���;�Cy����� ���&��� �
���C	����y"f� ����"P�&� � � Ç'Þ ÄkÃ��B	��y"C�Q�&���C	����
� ¡�ÄrY ã Ä $ _B	��µ� ��� � �Ù"P� �&�a�Cy���T�C��¤��é9�&���T�����C��g���y���&�a�B��"C"B�¢���
���g	�"B�P�²��éQ�&���C	����&���
	��y���C�&��"P�;�Cy���B��"C"6���?�C��H�Õ���C�C	�� ����Á��C����f	�" Á�	��6���&���
�&��"P�&"6�Cy����� ���&��� �
���C	����µ���?�C��������C�C	�� ���

ã�%



	����C�&"P�9���y"P�f�P���C��f�¢���
���&"����,�C����
	�����»����y��"
	����6��� � ¡ÕÄCY ã Ä $ _±Ä � y	�"»	�" ��"P� �¢�����¢����y�&����	����
�C��,�����C�C	�� �����P�
���
!¤�C��GUy�í×]ò?�Ø���±���&"�×Hy	��±¤×����y���g� ���y"P�,�C��A�����C�C	�� �����������P�´�Ø�������Û×º�C��
Uy�í×º���������g�T�����C��� ����éQ�&���C	����j�B��"
" Á9�Cy����	�" ÁÕ�Cy� �Ù���y"C����� ���&��� �±���P�B�T"C�µ�����2���������j�����
U��y	��.���
���y�y�´�C��]�Õ���C�C	�� ���]��"~×��&���?��"H�C��]�����C�C	�� ���=	��C"P�&���öÄ

ýH���#��×f�d�����y"C	��y� � �C��dÃd��"C"P� �ky	�"C�P���C�=�Ø���±����Á��y���j�&�A���Ø�P� �kÃd��"C"P� �k���&"C��	��P�fÃ����y"
"C	üó
���&"C¡ÕÜÝ"W�y� �
	������C	��������d�Cy	�"=�¢���
���Tå´���&���±"W�y�±	����=�P�hÃd��"C"P� �´à % æ ä Ä � y	�"��¢���
���T	�"=�¤��	�"C�����y"
�¢���
���W���
	�"
	����A�Ø�
���«�y�y"P�P�&���y�µ�C�&�����C	����W��� ���&��� �
���C	����Jà å %�ä ÷

Ç'ÝWá l â Ó c 1zÙ � é 7pÚ }| Yb  * × k  �Ù._�  Ù� ]'/÷Ù Y ã Ä â _
×H�� �
� * ×h	�"��C��´�C�&�����C	����T���&���#� 	��p�*���;�C��´�����
�C	�� ����Ä � y	�"��Ø���±���´	�"W�¢�C���Éï�C��´��éQ�&���j���
�C��g��� ��	����C	����ú	��hU��Û×Ì�����P�P� �
�a�Ø�C���¯"P�P�&�����ú"P�C���P� ñ à á�á�ä Á;���y�a	�"B� ���y"C�&� � � �C�� Uy�í×
�C�&����ÚC�y"P�C	����A�P�B�C��]�����
�C	�� ���=�j���C	�����×���&���C��=�����
�C	�� ���]	�"~��� ���&��� �±���P�&�?Ä

Þp�.	�"µ�y	J�µ� �y���j�P�²�&"P�C	��B���P�g�C��h�µ�����y	��C�y���¤���=�Cy	�"B�P� �±� �y���¤�P�²�C��g	����P� ���
���¿Ä
�����B��!����Cy����"
"C�y�j�y�C	����a�C������C���y	�"P�P���C�\	�"´	��j�9���C�C�����T�������¶�¢���Ù� �C	��j� � ÷ �C��
	����P� ���
���Õ���y���B��� �&�y"f�P� � �H� �����������P�&�T�¢�����C	��j�&"$]�/ � µ Ù µ ]±Äk�����¢�y�C�C�� �f��"
"C�y�j���Cy���  * × k   ÙB	�"k�����y"P�C������Y��]�y� � 	����y"»��"C"C�y�j���C	����(_±Ä»���;�C��&�A�&"P�C	��µ���P�;�Cy��� ÇØÝWá l Ç'Ý ×H��&�  * × k  H] � æ C æ % î k � � � �^ê�"6c�Y��B�&��"C���
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�y����"C	��j�����;� ��"P�&"&Á��Cy�H�����
	����y���;���2���T�&�y"P�&� � ���H���?�
���y�����K×�����!�� �±"6���C�í×H"���	����&���
���W×H	��C
�C	��j��Áy��";��	����&� � � � ¡ÕÄ Y¿å�Ä $ _±Á�×�	��C´�C��W�y	�é9�y"
	����´�����y"P�C������[ � �&	��y�,��	����&� � �

[ l ´�}\cÅ¶Ø/»´�}/¶ c
ã � C Y¿å�ÄÿåH_

� ��W�j���j�&���C"����R}0���C� � ��"P�&�h���¼J�ÆvY�}�_±ÁQ�C��,�y	�"P�P�
	 � ���C	����.���0"P�P� ��"C	�õ �&"�Y¢��� � ö9ú���ò»"C	�õ �&" Á
��"�×���×�	�������"P�|_±Á������ � 	�"f�C����j�&���.�C	��j� � � �p×f� �&�´�C���"P�C���C������"C��� ���&"C"C	����rU�	�����C" Ä � y	�"
�
�&"C�y���;��� �9�&�y��"~���y���.���Ù�C����y�
"P�~�p×f�´�j���j�&���C"����»�Cy�²U�	����� � �
� � � � 	���	��r�´£�	�"P�P�
	 � �y�C	����
���y�y���C	����VY � £��E_k���y�j�Õ�y	��P�;������õ � �
� � Á � ���6���]���Cy� �f��� �C��	���"k���9�C��;�
���y�y���°×�����!ÕÄ � ��
�B�&�����9��"C	��C	����´���»�
���y�����«×�����!�� �±";	�"

´ � ¶El ´�}/¶� ] , Y¿å�Ä î�_
×�y	��
�	�"~õ � �C�µ�¢���H�B"C���B�B� �P�
	��ºY�´�}/¶�lùæ _��
���y�����«×�����!�à $ å ä Ä � ��&"P�=�
�&"C�y���C";���
�]�P�
���]	��
�Cy�W��	��B	��$]	i n\òÕ���H"C����C�H�C	��j�&"~�C�� � �&��&�#	����;��� �9�&�y�y"d���¤�C��W��� �C��	���"d���»�Cy�]�
���y�����
×d����!QÄ

����� � £���ÜÝ"2�Cy��� ���&� �&�="C�A�T� 	��&���C����"C���í×H����Áí�C��f���&���P�
����ð�	��B	�� � �� ���C�&�U���;��������� �
��������	��&" Ä~Þö��J Æ Y G } G _vX G } G [¿¾ ���y�4� µ å�ÁQ�C��A"P�&�����y���j���j�&����´�}\c|¶H	�"�	������y	��P�	Y7�hi $ �Ø���
�Cy���y	�"P�P�
	 � �y�C	����,�P� � ���y���
�B����	�õ&� � ���|_±Ä»�ù�
���y�����K×�����!j�¢���d�Cy	�"6�r���Q����� � £��²	�"6�,ðrq� ���
UÕ	����� Á ���y��	��]y��" � � �&��"Cy�Û×H���Cy���.à î â Á â�â Á $&ã�á Á $&á å ä �C��j�����±	����y���B"C� �����&"W×H	��Cg�C	��j�
Ï c Y�]6_�X¢] ¹ ×H	��C

º l ã $ µ � µ ã Y¿å�Ä á _
â�'



ºl î�/Ç� ã µ � µ å Y¿å�Ä â _
ºl $ �ûi¶å C Y¿å�Ä ' _

Þ�j���y�y	��C	����2Á��¢���J�Wl ã �C��d�����
	����y���~���
�Û×H"0��"�]dc k ���G] Á����y�A�¢���J�Wl å��C��d�����±	����y���d���C�Û×�"
��"]#���V],à $&á å ä Ä � ��&"C�,�
�&"C�y���C"����C�j������	��g×H��&�g�C��j�±���y�����Ì×�����!�� �W�j�Û���&"����]�����y"P�C�����
���&���#� 	��r��Á �C��!�	����PU�	�����C"�×H	��C������&�����C���	�"P�P�
	 � ���C	����Ù��	����&� � �HJÈÆvY G } G _±Á����W�&¡��y	��������&���C����Á
�¤��	�"P�P�
	 � ���C	����h���vU�	�����=�C	��j�&"W��&�#	����Ù�C��."C���j�µ��"C���j���P���C	��B�9�Û×�� �����&× � �&y�Û��	����&ÄTÞ�
���y�y	��C	����?Á��C��=�C	��j� � �,�y"P� � �����y	��P��Äf�����9� �
�y	üé?�y"C	����H�P�
���y"P�9���C� Á $ µ º µ ã Áy�#� � ���
"d�¢���
ã µ � µ å�Äk�\��&�<º l ã Á��C����P�
����"P�9���C��	�" � ������	�"P�C	���Á��Cy���;	�"&Á��Cy�����#�9�����&���d	�"f�Cy�]"C���j�
��",�Cy���A���;�����������&���C	����²���;�����C�C	�� ���&"��B�Û�#	�����	��*�y	�éQ� �C�&���A�y	��C�&���C	�����"W	��²"P�P�
��	�����,��	����&" Á
×H	��C��y�j�����y"P�&"~�����
y���y���&"H	����y	��C�&���C	����?Ä

� �������y"C	���� �=� ��"P�&"�×H�� �C�,�C�� � i n\Á9×f�j�������í×º�C��A�
���y�����x×�����!�� �=�P�.�Õ���y"P�
Y�"P�C	��
!A_ � � �r×�� �&�j"P�P� ��"&Á�������	����P�C�#�y�y���f�C��~"P�C	��C!#	������C	��j�d�y	�"P�P�±	 � ���C	����ºY�����"P��� �������&�hï�P�±����ó
��	��y� ñ ��	�"P�P�
	 � ���C	����(_±Ä2������	��?Á�×��H��"C"
�y�j�d�C�� � �&y�&�#	����0���6�����C���~�C	��j�&"k���&� �Û��"f��"0���9�Û×�� �
���Û×]÷�J�É	XÑ]�[ Ê�Äk�\y�&� 7 µ ã Y¢×H	��C 7 i $ �¢�����y���
�B����	�õ&���C	����(_±Á��C����y�
"C�f�j���j�&�������2�C��
"P�C	��
!�	���� � £��Ë´�] � ¶�	�"d	������y	��P�����y�´�C��=�����
	������������"d�C��=�9��"C"C	 � 	���	��r�A���»"C� ����	����j"C� � ��	üé9��ó
"C	����&����Äk�#����&"C	������ �k	������&"P�C	������P�&�B�C��;� ��"P�;×Hy� �C�d�
���y�����º×d����!�� �
"k×�� �C�;"P�C���C!,�Ø���0�����C�#	����
�C	��j�&" � � �r×�� �&�*�±���y�����ÇY�"C���B�B� �P�
	�� ���������±���"P�&�(_W"P�P� ��"�×H	��C��Õ�y	��P�µ�j�&���J"C¡��y���C�."P�P� �
"C	�õ �	Y7��i¶åH_±Áy���y��	�����à $&ã î ä

º�l $ 7 i ã Y¿å�Ä � _
º�l 7 / $ $ µ 7 µ ã C Y¿å�Ä % _

�#y���&"C	������ �Wà $&ã î ä ����"P�µ�����y"
	���� �C�&���±���y����� ×d����!#"~×H	��CÙ��"C���B�B� �P�
	��="P�P� ��"GY�´�}/¶ÌAl æ _;���y�
�¢���y�y�´�C��W"
� ����	����A�����C��]�j�&���?Á�´ � ¶EXµ´�}/¶b]�Í�Áy×�	��C®Vl $ 7 i ã Y¿å�Ä $ æ _®Vl 7 / $ $ µ 7 µ ã , Y¿å�Ä $�$ _
���y���Cy�]"C� ����	����j���»�C��]�����
	���������Á�Ï c X¢] ¹ Á�×�	��C

º�l îj/ 7 ã µ 7 µ å Y¿å�Ä $&ã _
â��



º�l ã 7 / ã $ µ 7 µ ã C Y¿å�Ä $ åH_

Þ�´�C��]��"P�#�B�j� �P�±	��=� ��"P��Áy�C��=�9��"C"
	 � 	���	��r�A�Ø����"C���9� �
�y	üé?�y"C	����j���#	�"P�C"~×H	��C � �
������"P�C	��C!#	����
� £��»"&Ä0�����d���#���j�Õ����Á�×Hy�&� 7 l ã C á Átº l\îm/ ã C á l $ C á Ä � �	�"k×H	���� � �H�y	�"C� ��"C"P�&�j�����C�C�� �
	������&��Ä2å�Ä á Ä]��"P�#�B�j� �P�
	����
���y�y��� ×d����!#"����f�Cy	�"��r���9�,���&"
���
	 � �W�P�
����"P�9���C�H���f�&���&���P�C���y"
	��J���B���C������y",�B���P� �
	�����"Ùà $ æ % Á $&ã å ä Á0×��� �C�´�C�����"P�#�B�j� �P�C�J	�"A	����P�
���y�����&� � �²� � 	���"
�������C������Ä

� ��0� ��"C�6×H	��C��9�í×f� �����&×*"P�C	��C!#	���� � £���"������ � 	��y�&��×H	��C="P�#�B�j� �P�
	��kð�q� ���UÕ	�����C"
×d��"����#���µ	����&� � �Bþ]�����Ø�P� �d���y���9�y�j���¢�&�?Á�×H��W�¢���y�y�µ�Ø����U�	�����C"f×H	��C.�����y"P�C�����f���&���#� 	��p�
à â�'�ä

ºl ã 5P7 /Ç� 7 µ ã , ã µ � µ å Y¿å�Ä $ î�_
ºl îh/Ç� 7 i ã , ã µ � µ å , Y¿å�Ä $&á _

×��� �C� � ¡�Ä�Y¿å�Ä $&á _�	�"��C��A"C���j�A��" � ¡ÕÄ�Y¿å�Ä â _±Ä � y	�";�¢���
�,�y���T�������Û×�"H�¢�����C�� � �&y�Û��	������P�
� �]"C� � ��	üé9��"C	����GY�º µ $ _��¢����"C���µ� 	��&���C���T"C�µ�����9���������&"d��� 7 Y $ µ 7 µ �t/ $ _±Ä

�H���������ç×�����!�"�×H	��C � �
������"P�C	��C!#	����´���y� U�	�������y	�"P�P�±	 � ���C	�����"H� ��� � �A�Ø���y���h	��
Ö����B	����P���y	����W"C��"P�P�&�µ" Ä6���C	��C!#	���� � �&y�&�#	�����	�" ��"C�y�������=��"C"C��� 	����P�&�,×H	��C�	�"
�����y�W�±y��	��y"»���&���
� ����"P�&�?Á����±��� �C�&�h�C� ��	����y"H���k��y��"P�,"P��������ÁQ×Hy	����UÕ	�����C"H��� � �y� � � �r×�� �&��	�"C�������Ù�
y��	��y";���
	��h�±y�����C	���ÚP� �C"Aà â�� Á � î�Á ��á Á $&ã�â�ä Ä � ��,��	�"P�P�
	 � ���C	����y"d×�� �C�A�Ø�����y�¤�P� � �,×f�&���»���&"C���±	 � �&�
� �Ù�9�Û×�� �=���&×�"��¢��� � ���Ch"P�C	��C!#	�����à � îyÁ ��á Á $ æ â Á $&á�% Á $&â�â�ä ���y�VU�	�����C"Aà î á Á9î â Á $&â�â�ä Ä=Þö�
"C���j�,� ��"C�&" Á2"P�C	��
!�	��y�µ� ���&���C"]	��¤�.�B�����C� �y�
�&"P�&���C���C	����g���
���&¡��y	��������&���H�P�PU�	�����C"�	��¤�C��
���y���»�����"P�B"P�������hà î á Á?î â Á â�á Á $&â�'íä Ä.Â¤����"]×H	��C��9�Û×�� �W���Û×K"P�C	��
!�	��y� � �&��&�#	����µà î�å#Á � î ä
����� U�	����� � �&y�Û��	����Bà î�î ä �����Q�&���=�P� � �A�����B�j���?Ä � �±���y"P�9���C�=	��gÖ����B	����P���y	�����"P�#"P�P�&�B"
� ��� � �W�&	��Cy� �������
�µ���2�����������B�������y"&ÁÕ��� �9�&�y�y	����j���¤�Cy��"P�P�
�����C���C�]���0�Cy�W��y��"C�W"P�������
à $ Á ã�â Á $ æ á�ä Ä

â�%
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Þ�T�
�&"C�y���C"d"C�y�±´��" � ¡�" Ä"Y¿å�Ä á _ró3Y¿å�Ä ' _;���y�÷Y¿å�Ä $ î�_±Á�Y¿å�Ä $&á _±Á��C����
���y�y���ß×d����!B×d��";��"C"
�y�j�&�
�P� � �."P�#�B�j� �P�±	��WYbJ Æ Y�}0_Gl�JÈÎ Y�/Ï}0_Ð_±Ä�Þö�J�C��´� � "P�&�����.������� �Ø�ó��±	�����A"P�#�B�j� �P�C��Áf�B�����
���6�Cy�&"P�j�C�&"C�y���C"��±y��������ÄA�����]�������j������Á2	��6�C���U�	�����C"����
�j���#� ����"C	����&���Ù	��g�����j�y	��C�&���C	����
YbJ�Æ¶Y�}0_ûlÒæ ×���&�Ë} µ æ _±Á��Cy�*"P�C	��
!�	��y�J�#� � ���C�
�&�y���&"�×H	��������y�9�&���¤��"U�	�����C"�	��b�C��
���y�9��"C	��P�´�y	��
�&���C	�����×Hy�&�²�#	�� ×��&�J�Ø�C��� �g�C� �¢� �C�&�y���´�Ø�±���j�.���&���P� �C�&� ���Ë´ � Y�]Ð_�¶*Y¢×Hy	��

�B	�����A����� � �.�j�Û�#	��������j�����y"P�C�����j���&���#� 	��r�Qòf��Ä ��Ä�Á � � � ���´å�Ä î�_±Ä*Þö�J� ��"P�&"B"C���
J��"A�Cy	�"
�C����y	���� �C���&���������2�Cy��"P�&�������.�B���j�&���d���2�Cy��"P�C	��C!#	���� � £��*� ���´���&���.�P�A"C���9� �
�y	üé?�y"C	����
� �&y�&�#	����Y � ¡ÕÄ"Y¿å�Ä $&ã _Ð_±Á � �&� ���y"P���C���"P�C	��C!#	����,� ���&���C"~×H	���� � ��ðrq� ���	U�	�����C"d��"d"P� �&��	��T�C��
�j�í��	��y�j�C� �Ø� �
�&�y���]�¢�
���j��Ä

Þö�g�Cy	�"�"P�&���C	����g×��j�y"P�A�T�j�#���&� � ��"P�&�g�����.������ór�y	��j�&��"C	����y�����
���y�����x×�����!Ù�P�
�y�C�&��	����6�C�����"P�#�j�y�P���C	���"C� ����	����W���2�Cy�������
	����y����÷0��"�]�i n\ÁAÏwc�Y�]Ð_�X¢]�¹�Ä � y���������9	�"f�P�
���y�,�C��;�y� �Q�&�����&�y���d��� º.���A�C��~�����
���B� �P� �
"0���Õ�C��;�j�#���&�¿Á����y�j�P�=�������B	��y�;�y	üé9� �C�&�y���&"
� � �r×�� �&�¤"P�#�B�j� �P�±	��=���y����"P�#�B�j� �P�
	��=�
���y�����N×d����!#" Ä

�����y"C	��y� �6�=�����C�C	�� ���;�Cy���6�����P� �
�y���P�&" � � �p×f� �&�."P�C	��
!�	����]� ���&���C"�Y¢�C�&�µ��	��y	����]���f�C��
"C���j�h����� ���C	���� �Ø���µ"C���j�Ù�9� �
	��#�J�����C	��B�|_±Á����y�¶�����y"P�C�����µ���&���#� 	��r�sU�	�����C" Y��j�í��	������P�
�C��A��� �¢�
Y�/ � _;�����Cy�,�±	�����
Y 5 � _Ð_±Ä � ��,���&����� 	��r�¤���6�C��j��� �Ø�p×����±�WUÕ	�����C"�	�"�È 1 Á?���y�g�C��
�
	�����r×d���
�KÈ � Ä�Y¢Þö�æÈ 1 ���y�{È � y�Û���]�C��]"C���j��"C	����?Á��C��]�B���C	����Ù	�"~	��´�Cy�]"C���j�W�y	��C�&���C	����?Ä
� ��y"�	��zÈ 1 µ æH���y�hÈ � iúæH�C���UÕ	�����C"»���C��	��=�C��AïP��� �¢�r×d���
� ñ �����hï�
	�����p×����
� ñ �y	��
�&���C	����y" Á
�C�&"P�9�&���C	����&����Ä _ � y�=�y�C� � � � 	���	��r�T���k�B��� �¢�r×d���
�U�	�����H	�" 3 1 ò��±	�����p×����±�?Á 3 � l $ / 3 1 Ä � ��
�����C�C	�� ���&"����
	���	����������¤"P�C���
�]���]�C��j���
	���	�� � l½æ#Á»���y�����]�C	��B�G]rlKæ�"C�C���C�uU�	�����=� ���&���C"
×H	��C´���C� � � � 	���	��r� 3 |Æ ����"P�C	��C!#	����j� ���&���C"�×H	��C´�y�C� � � � 	���	��p� 3 | É l $ / 3 |Æ Ä

Ãf���CU�	�����d������"P�C	��C!#	����A� ���&���C"H���C�=��� �
���y����� �����
���C	����?Ä � y� � £��J�¢���=U�	�����C"
	��µ�&	��C�� �f��	��C�&���C	����T	�"0��	����&� � �,�Cy�����y�y���C	����NJÈÆvY�]6_±Á����y�T�C�� � £����¢����"P�C	��C!#	����W� ���&���C"d	�"
��	����&� � �BJ É Y�]Ð_±Ä0�y���;�C����j���j�&��� Á�×f�=�B��!��=���j��"C"C���j�y�C	����y"f� � �����f�Cy���¢���
�B"����2�Cy�&"P�
� £���" Ä��=���d�������2	�"d�P�j���y�.�C�� � £��¸Ã Y � , ]6_������Cy�=�����C�C	�� �����9��"C	��C	����y"6�¢���;�����C���=�C	��j�&" Á
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�µ�����C�C�&�������y���g�Ø�����C��µ"P�9�&� 	����,�¢���
�e���d�C��
� £��»"�×H	��CÙ�C��,� ���P��é*�C	��j�&"�] Æ ���y�] É Y � ¡�" Ä�Y¿å�Ä ã�� _����y� Y¿å�Ä ã�% _Ð_±Ä � � �±�B"�"
�y�
g��"¼´�]�Û>¶
�����Ú´�] � ¶d���C�=�C����j���j�&���C";���»�C��uU�	�����;���y�Ù"C�C	��C!#	���� � £���" Áy�
�&"P�9�&���C	����&����Ä

å�æ��¿ç è\é	è\æ��¿ê ëk�"ì{æ��¿í&�îé`º å`æïí°��ðñèMí&�îé�3
�ûi¶å 7 i ã ò Yôó } Eõ�öó } õ öø÷Èó }Mù ö _
ã µ � µ å 7 i ã îj/Ç� Y cú â[¿¾�û ú Ê�[¿¾�û _óY }Mü|ý éþó } õ öø÷Èó }Mù ö _
ò µ � µ ã 7 iÿ� ã ã /Ç�
�ûi¶å ò µ 7 µ ã 7 / ò Y `� ú c [ Êcû � ú Êñû _c´�] cÛ�� ] ` [ ÊÉ
7 µ � µ å ò µ 7 µ ã ã 5.7 /Ç� Y c � ú Ê�[¿¾2û� ú c [ Êcû � ú Ê�[¿¾ ÷ Êñû _b] ¾�[ `Æ ] ` [ ÊÉ

�Yè���Ä?å�Ä ã Y�� _����¿ç � �	���MíAå�Ä ã Á
�	�	í�è���é�¿í��7æ��
� ÏwcBY�]6_vl�3ºY�È ¾ Ä � _ có]�¹�Ä��Yè������	í,å�Ä ã Y�� _�ê�¿æÛ×Pê
é�¿í���ê��#�¼ì¿é�æ�é	èøðDç¿è�é9�¿ê�è���í���í����&�"è\æ��`è���é�¿í��7æ��
�¦æ����9ì�����ê�í�ç¿è��	��������Á�×Pè\é�@é�=í�ç¿èüé�í��	í&�îé
ê�����ç¿è����¬ê���íñì��	í|ê�í&�ïé	è����?é�¿í��������Mèøê�é	èMð�Á¬êC�=ì�í���ç èüé9� ê	è���í�Á��=æ��
������Á����¿ç�êC����ç èüé9� ê	è���í��	í��¬è��¼í|ê Ä
� �=íHé������¿ê	èMé	è\æ��¿ê����	æ��µæ��=íÏì ����ê�íHé�æ!���¿æ�é�=í��0é���2é0ætðñð ���"��êRé�=íÏí��"ì�æ��=í&�ïé	êRæ��{é�=í � £���Ü�ê
�	��í]���	��è\í|ç#�	�	í�ê���	�	ì�����ç¿í ���=í|ç�æ��y���@è��Té�=í:è������¿èMé�íDé	è���í]�Mè���è\é Ä

� �=í$�	í|êC�y�\é	ê��7æ���é�¿í�í��tì�æ��=í&�ïéàº%�	�	í�è��&�	����íñí&�¼í&�îé�×Pè\é�Çé�¿í�í��	�
�Mè\í��=×�æ��'Çç¿èMêPó
ð � ê	ê�í|çÖè��h�tí|ð�Ä?å�Ä î�ÄHÞ�(��ç¿ç è\é	è\æ���×�í9ð����øð �y���2é�í�é�¿í9ðcætí°��ðñè\í&�ïé	ê�æ��Jé�=í�ì�æÛ×�í������&× é�í��
��ê
×��¿èMð��#�	��í)���Mê�æ¼ì���í|ê�í&�îé�í|ç4è�� � �	���\íWå�Ä ã Ä

� �=í*��í����&�"è\æ��Tç¿èMê�ìÕ������í|çaè��¶�Yè���Ä;å�Ä ã Y�� _<ð����+��íg���¿ç=í���ê�é�ætæ"ç°è��âé�í��
��ê<æ��?é�=í
���¿ç=í��
���"è����,�{í����&�"è\æ��Tæ���é�=í-�����¿ç¿æ��¯×.����'�í��&ÄKÞö�/�����àð���ê�í|ê�é�¿íg�	�	��è���� ðcíÖèMêTç¿è��	í|ðcéC���
ì��	æ�ì�æ��	é	è\æ������Èé�æµY�È ¾ Ä � _ cGl 3 1 È�c1 5d3 � È�c� Á0���¿çÖé�¿èøê�èøêDé�¿í¼æ��y���5ç=íñì�í&�¿ç¿í&�¿ðcí:æ�� 3 1 æ�� 3 �
��� çdÈ 1 æ�� È � Y���ê�êC�y��è����KÈ ��ÀôÀ l 3 � È � 5g3 1 È 1 lNæ _±ÄÙ�=æ��9é�=í<ð���ê�í�æ��;�=æ��±�����Rç¿èüé?�¿ê	èMæ��?Á
�¯iMå1���¿ç 7 i ã Á�º�l ò ���¿çÚ3 l ´�] c Ù � k Y�´�] Ù � 5 ´�]32 � _±Ä)45��èMé	è�6��Ù´�] cÛ7� È c¾ Ä � l ´�} c � ��6¿ç
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9 è��;:��	íBå�Ä ã ÷)<"����ê�í¼ç¿è��	���=��>�ê@?�æ��)A��	��èB��6¿ðcí¼æ�?�Y�� _àê�C>�>�íñé���èMðD��6¿çpY��>_���ê��E>�>¼íñé���èMðY7æ��
� è���ê	í|ç(_F�=��6¿ç=æ;>³×���G�'tê�HY�5��6¿ç 7 �	�	íàé�=í�íJItì�æ;6=í�6ïé	êHðcæ;6îé���æ;G�GMè�6��:é�=íK��ê��E>¼ì¿é�æ�é	èMð�ì�æÛ×�í��
G��Û× ç=í|ð��L��æ�?�é�¿íuU è��;�ïé���6¿ç5ê	é	èMð'"è�6���<"M 9 ê�N �	í|ê�ì�í|ðcé	è�A�í�G��Q÷	J�ÆvY�]�Ûd_$XÑ] [¿¾Û ��6¿ç¢J�É,Y�] � _EX] [ Ê� NK��ê]di n/H 9 æ��5í���ð=�O�	í��¬èMæ;6
NK��æ���ç=í��	í|ç+�C�aé�¿íÙê�æ;GMèMçPGMèB6=í|ê�N�é�=í&�	í�G��2é	èMæ;6¿ê�¿è\ì
��íñér×�íñí�6Öé�=í!A	�	��è���6 ðcí�íJI"ì{æ;6¿í�6îéPºaà Ï c Y�]Ð_¶X ] ¹ ä ��6¿ç��Q��6¿ç 7 èMê�ê�=æí×R6
HRSR�=í:ê����ç¿è�6��¬êè�6¿ç èMð��2é�íT�	�	í���ê0×R�¿í��	í`é�=íT��í�����A"è\æ��0èMêF6¿æ���>���G�G��:ç¿èüé
:¿ê	è�A�íY�ºl ò _=Nïê:��+ç¿è�éU:¿ê�è�A�í�Y�º µ ò _=Nê:=ì�í���ç èüéU: ê	è�A�íGY�º÷i ò _=N���6 ç#����G�GMèøê�é	èMð�Y�º�l ã _=H

8 â



´�] � � 5 ´�]&Û � l � �	íñì���ætç�: ðcí|ê�é�=í#�	í|ê:�GMéV?7æ���W��	æÛ×�6¿è���6X>¼æ�é	èMæ;6
N�ë"Yïê�H�Y¿åCH ò _���6¿ç�Y¿åCHÿåH_=H
4/�=í�6ÿé�¿í�U è��;�ïéD<"M 9 íJI"ì�æ;6=í�6ïé¼�P�{í|ðcæ;>�í|ê�G\í|ê	ê�é����6Bé���	íñí�Nà´�}\c � ç¿è�A�í����í|ê���6¿çBé�=í
��í����LAtèMæ�����í|ðcæ;>¼í|êàê:=ì�í���ç èüéU: ê	è�A�í�H�4/�=í�6ÿ´ G } G � ç è�A�í����í|ê@��ê�×�í�G�GZNÕ×�íV����A�í¼é�=íDGMè�>�èMé	è�6��
ð���ê	í9æ�?[����G�GMèMê	é	èMðK>¼æ�é	è\æ;6
H
Y¢Þ364é� èMêPð���ê�í�N0´�] Ù � ��6¿ç4é�=í��	í�?7æ��	í � ��GMê	æ\����êàç¿è�A�í�����í|ç
N!é�C:¿ê
é�¿íGU!è��;�îé�>¼æ�é	è\æ;6 ç=æ;>�èB6��2é�í|ê�é�=í�é�����6¿ê�ì�æ��	é�ðcæ;>¼ì�G\íñé�í�G���N�GMí���ç¿è�6��@é�æ]� ��G�GMèMê�é	èøð^>¼æ�é	è\æ;6
H _
ðÈè�'�í ×PèMê	í�N�×��=í�6�é�¿í`ê	é	èMð'"è�6���<[M 9 íJI"ì�æ;6=í�6ïé 7 ��í|ðcæ;>¼í|êFG\í|ê	êÈé����6 ã N � ��í|ðcæ;>¼í|êYè�6�_�6 è\é�í
��í|ð���:¿ê	í:æ�?Jé�=í�ç¿è�A�í�����í�6¿ðcí:æ�?�´�]32 � NUGMí���ç¿è�6���é�æTê:��+ç¿è�éU:¿ê�è�A�í@�{í�����A"è\æ�����ê�é�=í9é�����6¿ê	ì{æ���é
èøê�è�6�� è�� è\é�í|ç
H 9 æ��1��æ�é�°� µ å`��6¿ç 7 µ ã NPðcæ;>¼ì�íñé	è\é	èMæ;6X��íñér×�íñí�6aé�=íhðrqí�AC�«U!è��;�îé	ê
��6 ç�é�=í�ê�é	èøð'"è�6���G\í���ç¿êÏé�æ���í�����A"è\æ��Ïé���2éDð���6a��íÌí|è\é�=í��Pê�:��+ç¿èüé
:¿ê	è�A�íDæ��Dê:=ì�í���ç èüéU: ê	è�A�í�N
ç¿íñì{í�6 ç¿è�6��9æ;6�×R�¿èøð��Tì��	æ"ðcí|ê	êÏèøêÏê�é��	æ;6���í��GY�ê�íñí 9 è���HÕåCH ã Y�� _Ð_=H

9 æ��@é�=í�ð���ê�íÙ×R�¿í�6PÈ ��ÀôÀ AleæEN6×�ía_���ê	é�ðcæ;>�ì�:=é�í�é�=ía��ê��E>¼ì¿é�æ�é	èøð1�{í�����A"è\æ��¼æ�?
é�¿í�>¼í���6°´ � � Xcb�È �/ÀôÀ ]�Íd: ê	è�6��Të[Y H�Y¿åCH ã�â _=H\S��¿íe�	í|ê:�G\é	êK�	��í¼ì��	í|ê�í�6ïé�í|çÙè�65Sf�	��G\íµåCHÿåCH
g �;��è�6
N+é�¿í|ê�íD�	í|ê:�G\é	ê�ð���6-��í9èB6îé�í��	ì��	íñé�í|çÖé���	æ;:��;�Öé�=íe:�6¿ç¿í���G��"è�6���<[M 9 ê�H�Þh6*��G�GYð���ê�í|ê
é�¿í�>¼í���6�èMêÈì��	æ�ì�æ��	é	èMæ;6���G�é�æ�È �/ÀôÀ N�×R� èMð��9ðcæ;6îé��èB6¿ê���G�G¬æ�?¿é�¿í"�	í�GMí�A���6ïé�èB6�?�æ��=>��2é	è\æ;6)�	��æ;:=éé�¿í���ê��C>$>¼íñé����He4/�=í�6 �¢i ã ��6¿ç 7 i ã N�´�} � èMê@_�6¿èMé�íD��6 ç é�=í�>¼í���65���	æí×Pê^GMèB6=í��	��G��
×Dè\é��é	è�>¼í�N �2é��e���2é�í!�¬è�A�í�6a�C�#b�È ��ÀôÀ l ´�} � k � H.4+�=í�6 ´�} � ��í|ðcæ;>¼í|êDèB6�_�6¿è\é�í
Y7� µ ã _=N �
��Gøê�æ?ç¿è�A�í����í|ê[��6¿ç�é�=íT���2é	è\æ�´�} � k � èMêYí�Yi: è�A���GMí�6îéYé�æjÈ ��ÀôÀ H g êJì��	í|ç¿èMðcé�í|ç¼è�6�jtí|ð	H�åCH ò N�×R�=í�6é�¿í�ê�é	èøð'"è�6��)<"M 9 ����ê.��6@èB6�_�6¿è\é�íT_���ê�é[>¼æ;>�í�6îé�NE��í�����A"è\æ�����í|ðcæ;>¼í|ê">�æ��	í�ðcæ;>�ì�GMèMð��2é�í|ç
N
×Dè\é�Té�=í^�	í|ê�:�G\é`é���2éÏé�=í^>�í���6a���	æí×PêPêGMæÛ×�í��Ïé����6aGMèB6=í��	��G���èB6Té	è�>¼í�H

S��=í.�	í|ê�:�G\é	êk?�æ��Jé�=í.A	�	��è���6¿ðcí`è�69é�=íT��ê��E>�>¼íñé���èøð�ð���ê�í��	��í�ì��	í|ê�í�6ïé�í|ç¼è�6!Sf�	��G\í;åCH î
��6 ç 9 è���H�åCH ã Y��>_=HlSR�=í�ì ����ê�í.��æ;:�6¿ç��	��èMí|ê0�	�	íHê	è��;6 è�_ ð���6ïéG��?ç¿èüé�í��	í�6ïék?��	æ;>�é�=íHê��E>�>¼íñé���èøð
ð���ê	í�HOS��=ía�	í|ê�:�G\é�è�6ÿé�¿ía�	í��¬è\æ;6°æ�?^6=æ���>���GÏç èüéU: ê	è\æ;6�Y7� i å , 7 içåH_�èMê�æ;6 ðcíd�	�;��è�6
í�YC:¿è�A	��G\í�6ïéYé�æ?ë[Ytê�H�Y¿åCH ò _���6¿ç�Y¿åCHÿåH_=N�×Dè\é��´�}�c � ���LAtèB6����K>�æ��	íHðcæ;>¼ì�GMèMð��2é�í|çD?7æ���>m��í|ð���:¿ê�í
æ�?"é�=í"��ê��C>$>¼íñé����Hf4+�=í�6?í|è\é�=í�� �¼æ�� 7 èMê
��íñér×�íñí�6 ã ��6¿çWåCN2é�=íF�	í|ê:�G\é	è�6��Hê:=ì�í���ç èüéU: ê	è\æ;6
ð���6V��í�é�=æ;:��;�ïéÈæ�?n��êf�	��èMê	è�6��R?o�	æ;>m��ðrqí�AC��U è��;�îéf>¼í|ð�����6 èMê>#H 9 æ�� ã µ � µ åCN�é�¿í�U!è��;�îé	ê
�	��ífðrqí�AC�²U è��;�îé	ê ò	?7æ�� ã µ 7 µ åCN�×R�=í�6:ê�¿è�?7é	è�6��Hé�æ@����í�?�í��	í�6 ðcí"?�����>¼í�>¼æLA"è�6����2é�ðcæ;6¿ê	é��6îé
A�í�GMætðñè\ép�pY7í�Yi:���G0é�æ ´�]&Û � k Y�´�]&Û � 5 ´�] � � _±òJê�íñí\Sf�	��G\íµåCHÿåH_=NJê�é	èMð�'tèB6���í�A�í�6îé	êD�2ì¿ì�í��	�)��ê�ðrqí�AC�
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Sf�	��G\íHåCHÿå�÷[j"ð���GMè�6���æ�?�é�=í�>�í���6¼ì�æ¬ê	è\é	è\æ;6D?7æ��[��ê��E>�>¼íñé���èøð.����6¿ç=æ;>º×.��G�'"ê�Y�È �/ÀôÀ l 3 � È � 53 1 È 1 Al æ _=N:´ � � Xqb¼È ��ÀôÀ ] Í H:®�èMê<ðcæ���	í|ðcé]?�æ��1��6��r<[M 9 ×Pè\é�°é�=í ê��>¼í-��ê��C>�ì¿é�æ�é	èMðê	ð���GMèB6���N2×R�¿èBG\í:é�¿íeA���G�:¿í|êÌê�=æÛ×�65?�æ��!bs�	�	í@ðcæ���	í|ðcé?æ;6�G��(?7æ��?é�=í�ê�ì�í|ðñè�_ ðV?7æ���> æ�?�é�=í
<[M 9 êºY�ë[Ytê�H�Y¿åCH ã�� _@��6¿çhY¿åCH ã�t _Ð_=H��BèMêDé�=í�íJItì�æ;6=í�6ïé�?�æ��àé�=í¼ç=í|ð��L�5æ�?0é�¿í�U è��;�îé@<[M 9 N
��6¿ç 7 ?�æ��Ïé�¿í?ê�é	èMð'"è�6���<"M 9 H

å�æ;6¿ç¿èMé	è\æ;6¿ê ® å`æïí°��ðñèMí�6îé�b
�ûi ã 7 i ã ò ó } õ öó } ù öø÷Èó } õ ö
ò µ � µ ã 7 i»� ò ò
�ûi ã ò µ 7 µ ã 7 / ò Y `� ú c [ Êcû � ú Êñû _c´�] Ù � ] ` [ ÊÉ
ò µ � µ ã ò µ 7 µ � ò 5.7 /Ç� Y � ú c [¿¾�û� ú c [ Êcû � ú c [¿¾ ÷ Êñû _b] ¾�[ `Æ ] ` [ ÊÉ

U è��;�ïé	êT>¼æ7Atè�6���ï3� ��ð'�×��	��ç ê ñ ×Pè\é�<é�=íÌê�ì�íñí|çTæ�?Èé�=í^>¼æLA"è�6��D�	í�?7í��	í�6¿ðcíK?�����>¼í�H"W���GBGMèMê�é	èMð
>¼æ�é	è\æ;6Tæ"ðñð�:���êPè�6<é�=í?ê��>¼íK�	í��¬èMæ;6#��êHé�=í?ê��E>�>¼íñé���èøð�ð���ê	í�N�?�æ��Dê	è�>�è�GB�	�"�	í���ê	æ;6¿ê�HF4/�=í�6
ò µ 7 µ ã NF>¼æ�é	è\æ;6Úð���6`��í¼í|è\é�=í��9ê:=ì�í��PóÏæ���ê:��+ç¿èüé
:¿ê	è�A�í�H 9 æ��DGB�	���í��)A	��G�:=í|ê�æ�? 7 è�6
é�¿èMê)����6���í�Nl>¼æ�é	èMæ;6ÚèMê9ç=æ;>�è�6��2é�í|ç&�C�Çé�=í²ï3����ð�'�×.�	��ç¿ê ñ ðrqí�Ai�ûU!è��;�îéV>¼í|ð�����6¿èMê>#H 9 æ��
ê>���GBG\í��RA	��G�:=í|ê�NJ´ � � ���	æí×Pê�é�æïæTêG\æí×RG��µY�ê�íñíeSf�	��G\íAåCHÿåH_=N���6¿ç5é�¿í9ç¿è�A�í����í�6¿ðcí9æ�? � G\í���ç¿ê
é�æ�ê:���ç èüéU: ê	è\æ;6
H

Éç�¡ uKvUw
x�yDz�{|~}���|!������vUw���¨Ð���yD�ex�� ³ ��{�^�

� 6�é�¿èMêÏê	í|ðcé	è\æ;6a��í:ðcæ;6¿ê�èMç=í��Ïê�é��	æ;6��;G��#��ê��C>$>¼íñé���èMðK�=��6¿ç=æ;>��.��G�'"ê�H[4ÇíV��G�G\æL� é�=í^� è��;�ïé
<[M 9 é�æ^��íHç¿è���í��	í�6ïéf?7æ��[G\í�?7é��.�	��çe��6¿çD��è��;�îép���	��çe� è��;�ïé	ê�N¬è�6e��ç¿ç è\é	è\æ;6:é�æ?é�=íHé���æ�ê�æ;:���ðcí|ê
æ�? ��ê�C>�>�íñé����ðcæ;6¿ê	èøç=í��	í|ç:ì��	í�A"è\æ;:¿êG��$��ç è��{í���í�6îé�ì��	æ����	�!è�GMè\ép��?7æ��FG\í�?7é��.�	��çD��6¿çV��è��;�ïé��.�	��ç
� è��;�ïé	ê�N2ç¿è���í��	í�6ïé�A�í�G\æ"ðñè\é	è\í|ê�?7æ���G\í�?�ép���	��ç)��6¿ç!��è��;�ïé��.�	��ç^�!è��;�îé	ê��=HFjtì�í|ðñè�_!ð���G�G���N���í"��ê	ê�:�>¼í
é���2éRGMí�?�ép���	��ç(��6¿ç#��è��;�ïé��.�	��ç#�!è��;�îé	êR����A�í)��ç¿è���í��	í�6îéHì�æ7��í��RGB��� ç¿í|ð����TíJItì�æ;6=í�6ïé�H
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Sf�	��G\í@�CH���� g 6¿æ;>���G\æ;:¿ê�ç¿è��
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@ ACB D EGF ACHJILK MNB O P Q RTSUMNF RVBGW�K

X ÚZY [ \^]`_baNcJ]d_e\gf

hji#k=l=mon#m/p#qsrutJvxwuyeyem{zuk=m|l}vx~#�Zm/�em{k�y�m/p � ~�m/� � r � y-�#k�v`k�p��xy����Zm{�em/��wu�/�/��r�p��ei#k=ye�b�Z~����e~#�ek
wupx� �em|l}kN�#k�v`k�p��#k�p���kJrutx�ei#k�zuk��{r���m{��� _ k��/��� � p �ei�k�w!��ybk�p���kNrut�w � r �-��� �er � p�m/wup�l}ru�em{r�p
rutNm/px��m{z�m/��~�wu���b�Zwu��k��,vxw!�Z�em/���{k�y��ek�ye~x�{�ey�m/p�l}r��/k���~��/w!�-��m � ~�yem/r�pd� � t��ei#k � ~�m|��m|y-l}r�z�m/p#q �
wu��zuk����em{r�p�rut��b��wu��k��-vxw!�e�em/���/k�yg�����ei�k � r � �ek�ye~x�{�ey�m/p�yem{q�p�m _ ��wup���k�p�i�wup���k�l=k�p��ey�m/p��ei#k
�b��wup�ybv`ru�e�N�Zw!�bk�y��

� p��ei�m|y ��i�w!v��bk�� � k�v��ek�yek�p���k�n�v`k��Zm|l}k�p��ewu�1l}k�wuye~#�Zk�l}k�p��ey�rut ¼@Ñk�z�� � m{q�i��ey wup��
yZ~#v`k��Z��m � ~�yem{zuk��b��wup�ybv`ru�e��m/p�ws� � r » �xm/l}k�p�yem/r�p�wu� � r � m/p�w��eru�ew!�em/p#q�wup�p�~��/~�yD©o  ��¥#�   ���#�
  ½��x�   ½�½ « �¡h��Zwup�yev�ru�Z��m/p=w � � r » ��m/l}k�pxyem{r�p�wu� � r � ��wup¢�`k�wup�wu�{� É k��¢t&�er�l£w ø wul=m/�{�br�p�m|wup
v`k��Zyev�k����em/zukV© � « � � m{zuk�psw�yb�b�ek�wul¤t¥~�p����em{r�p¢¦ ��þ0úb§nú� ��� �ei#kgk�¨�~�w!�em{r�pxy1�#k�yZ���Zm{�xm/p�q-vxw!�e�em/���/k
l=ru�em{r�p�m/ps�ei#k � r � w!�Zk-q�m{zuk�p����

�;þ Ì �;  � ìj© ¦ Ì ©x§nú ��§ Ì ��  � © ¦ Ì ©�þkú ��� �/  �
� i�m/�Ziªw!�ek ø wul=m/�{�br�p Ï y k�¨�~�w!�em{r�pxy�rutgl}ru�em{r�p � m/�ei«¦¬wuy��ei#k ø wul=m|�{�br�p�m/wupwup�� þ wup��
§ wuy��ei#k}��r�p ù ~�q�w!�bk=��r�ru�Z�xm/p�w!�bk�y��-h^i�k�v�w!�ei�rutJw�vxwuyeyem{zuk��b�Zwu��k��,m|p�w�� � r » ��m/l=k�p�yem{r�p�wu�
� r � m/y � �ei#k��Zk�t�ru�ek � �ei#k�v�i�wuybk�ybvxwu��k��b��w ù k����bru�e�®rut�w ø wul=m/�{�br�p�m|wup9ye��yb�bk�l�� � t�¦7m/y
�em|l}k » m/p��#k�v`k�p���k�p�� � �ei#k}k�¨�~�w!�em{r�pxy�rutNl}ru�em{r�p�w!�ek}t¥~��/�/��m/p��bk�qu�Zw!�x�{k=wup����b�Zw ù k����bru��m{k�y,�/m/k

¯� 



° m{q�~#�ek � �/  ��� w �J± i�wuybk-ybv�wu��k�v�ru�Z�b�Zwum{�Jt�ru�^wup�m/��k�wu���em|l}k » m/p��#k�v`k�p���k�p�� � m/p��bk�qu��w!�x�{k � yb��y »
�bk�l ¹ wu�/�¡�b�Zw ù k����bru�Zm{k�y�w!�eks���{r�ybk��ª��~#�Zzuk�y�� � � �-± r�m/p���w!� Ñk�ybk����em{r�pt&ru��w��em/l}k » �#k�v`k�p���k�p��
� p#r�p » m|p��bk�qu�Zw!���{k � yb��yb�bk�l ¹ ybr�l}k=�b��w ù k����bru�Zm/k�y �/m/k�r�p����{r�ybk�����~��ezuk�y �Jôb²-³�´ �bru�Zm õ���� �x~#�
�ei#k��ek�w!�ek��/w!�Zquk��Zk�q�m{r�p�y � �ei#k��Zi�w!ru�em|��ybk�w �!� m{�ei�Zi�w!ru�em|�s�b�Zw ù k����bru��m{k�y � �Zk�v��ek�ybk�p��bk��ª���
�ei#k¢��ru�b�bk���w!�ek�wuy�� ° ru���ei#k � ~xm/� � r � m/p��ei#k¢wupxp�~��|~�y � �ei#k=v�i�wuybk¢ybv�wu��k¢m/y}µe¶e·!¸�yevxwu��ku�
� ° m{q�~#�ek�t&�er�l í k�t��f©o  ��� « � �

r�p����{r�ybk�����~��ezuk�y�� � p��em/l=k » m/p��#k�v`k�p��#k�p��g��k��|�/~��/w!� � r � y � t&ru��k�n�wul}v��{k � vxw!�e�em/���/k�y � m{�ei�m/p
wªzuru�e�bk�n � w���k��/� � m/��k�wu�/�{�¹�ek�l¢wum/p9�b�Zw!v�v`k��®m/p��#k _ p�m{�bk��{� ¹ ybk�k ° m{q#� � �/  � w � � � p��Zk�wu�/m{�3�
©o �º �   � � �   À�½ « � l}r��{k���~��/w!�g��m � ~�yem{r�p�wu�/�/r � yN�b��wu��k��Zyjk�zuk�p��e~�wu�/�/���br»k�ye��w!v`k-t&�er�l;�ei#k,zuru� »
�em/��k�y � wu�/�ei#r�~#q�i��ei#k��em/l}k�yZ��wu�{k�t&ru�¢�ei#k�k�ye��w!v`k���wup¼��k�¨�~�m/�bk��{r�p#q���r�l}v�w!�ek��½�br«�ei#k
�Zixw!�Zwu���bk��Zm/yb�em|���em/l}k�yNt&ru�^�ei#k �#��pxwul=m/��y � ku�¾q#� � zuru�Z�bk�n��e~#�Zp#r¿zuk��^�em/l}k � �

� tN�ei#k � r � m/y,�em/l}k » �#k�v`k�p���k�p�� � �ei#k ø wul=m|�{�br�p�m/wup�v�i�wuybk»yevxwu��k � �Zk�wu�1ybv�wu��k»t&ru�
� ~�m|��l=mon#m/p#q � ��wup«�`k»��m/z�m/��k���m/p��br�ru�Z�#k��Zk��«wup��«��m/ybru���#k��ek����Zk�q�m{r�p�y ¹ ybk�k ° m{q#� � �/  � � � �
h��Zwu��k��jvxw!�Z�em/���{k�y^m/ps�ei�k,��m/ybru���#k��ek����ek�q�m{r�p�y^t�r��/�/r � ��i�w!ru�em/�-�b��w ù k����bru�Zm/k�y��1h^ixm/y��`k�i�w�z�m{ru�
m/y��bk��Zl}k�� ¼ w!qu�Zwup#q�m/wup®��i�w!r�ysru���Zi�w!ru�em|��wu�#zuk����em{r�p�© ��� ¯ � « �Àh^i�k��ek�yZ~��{�ewup���v�w!�e�em/���{k
�b�Zw ù k����bru�Zm{k�y�w!�ek»rut��bk�p«t&w!��l}ru�ek���r�l}vx�/m/��w!�bk����ei�wupl=m{q�i��-�`k=k�n�v`k����bk��«t�ru��w��|wul=m/p�w!�
� r � � � p��ei�k,w!�xybk�p���k rut(l}r��{k���~��/w!�g��m � ~�yem{r�p � �ei#k���~#�ezuk�y � m/p�z!w!�Zm/wup��jye~��et&wu��k�y � ��m{z�m/��m/p�q
�ei#k^ru���#k��ek��=wup��¢��m/ybru�Z��k��ek����ek�q�m{r�p�y�wu���1wuy�m|l}v`k�p#k��b�Zw!�x�{kJ�xw!�e��m{k��ZyÁ�ei�w!�¡�b��wu��k��1vxw!�Z�em/���{k�y
��wup�p#ru�g���er�yey��

h^i#k»l=ru�em{r�prutN�b�Zwu��k��}vxw!�e�em/���/k�y � m{�eixm/p��ei#ks��m/ybru���#k��ek����ek�q�m/r�p�y m|y w � k����bk��ª���
�ei#k�m/p�z!w!�Zm/wup��gyZ~#�et¥wu��k�y �¥²-³�´ �bru�Zm � ru���ei#k�m{�j�Zk�l=p�wup��ey ��Â wup��bru�Zm � � ± w!�e�em/���{k�yg�ei�w!�jv�wuyey

¯ ¥



���/r�ybk=�br�wup�m|p�z!w!�Zm/wup��-ye~#�et¥wu��k}�ek�l=wum|p�m/p��ei#k=z�m/��m/p�m/�3��rutJ�ei�w!�,yZ~#�et¥wu��k}t�ru��w��{r�p#q � �x~#�
_ p�m{�bk � �em/l=k\© � ���   À�À « �^h^i#k-v`k��Zyem|yb�bk�p���k-rutÁ�b�Zw ù k����bru�Zm{k�y�p#k�w!�����{r�ybk���ye~#�et¥wu��k�y^�ek�yZ~��{�ey^m/p
�/r�p#q » �em/l}k}Ã é¥Ä¥Å�Æ¿Ä&Ç�È rutÁvxw!�Z�em/���{k�y��NÉ�m/l=m/�|w!�Z�{� � m{tÊw � r � ��r�p��ewum/pxy ù k��^�ek�q�m{r�p�ygwup�� Â wup��bru�Zm �
�/r�p#q » �Zwup#quk�wup��®�/r�p#q » �em/l}k�k�n#��~#�Zyem{r�pxy���wu�|�{k��ªË Ä{È	êCé Ã�w!�ek�v`r�yeyem{�x�/ku� ³ y��xm/ye��~�yeyek��¼m/p
�ei�k=v��ek�z�m{r�~�y���i�w!v��bk�� � É�k��!� � � �i����� m{q�i��ey-wup���yb�em/�eÌ�m/p#q���k�ixw�z�m{ru�,w!�ek=�`ru�ei���r�l¢l}r�p�m/p
ø wul=m/�/�br�p�m/wup�yb��yb�bk�l=y��

X ÚÎÍ Ï�Ðe\1ÑÓÒ¬Ô�]UÜD�=_ZÕl�

° ru���ei�k�ybksk�n�v`k��Zm/l=k�p��ey � w À ��lÖ�ewu�/� ± �{k�n#m{q��/wuy wup�p�~��/~�y � m{�ei�m|p�p#k�� � r�~��bk�� � �Zwu��m/~�y,rut
  � � � �  �¯�� �i� ��l×m/y»m/p�ybk��Z�bk��¹m/p��br��ei#k��ewup�Ì��br«wu���»wuy�w���w!�e�Zm{k�� ¹ �eixm/y=�xw!�Z�Zm{k�� � �����ei#k
hÊw����{ru� »3± �er�~���l¢wup»�ei�k�ru�ek�l � ��m{z�m/�#k�y��ei#k � r � m/p��br}m/p�p#k��Jwup���r�~#�bk��N�ek�q�m{r�p�y��Áhji#k � r � y
w!�Zkgyb�e~��xm{k��=m/p¢�ei#kjr�~#�bk��J�ek�q�m{r�p�� � p¢wu�|�x��wuybk�y � �ei#k � r � y1i�w�zuk�w yei�w!�ev»zuk��{r���m{�3�}qu�Zwu�xm{k�p��
w!�`r¿zuk �ei#k k��#quk�rut(�ei#k ± �{k�n�m/q��/wuyN�xw!�e��m{k����Nh^i�m/yjyei#k�w!�g�|w��uk���m/y^w�É��bk � w!�e�eybr�p���r�~xp���w!�e�
�|w��uk�� � ybr=m{�j�#r�k�y^p#ru�j��k���r�l=k,~�p�yb�ew!���{ku�¡h � r � ~�m/�xyJw!�Zk,~�ybk���t&ru�j�ei�k�ybk � r � y � w � w!�bk�� »
q��/����k��er���l=mon��e~#�ek �¤� ��Ø q��{����k��Zr������ � k�m/q�i�� ��� m{�ei wjÌ�m/p#k�l=w!�em|�¡z�m/ye��r�yem{��� æ �/� ü � � ��l ��) y �
wupx� � w!�bk�� � m{�ei æ �P� ü ��� ¯=��l ��) y��

° �{r � y^w!�ek�v��er���~���k��sm/p��ei#k-wupxp�~��|~�y�����vx~�l}vxm|p#q,�ei#k � ~�m/��m/p��br}wup��sr�~��Nrut��ei#k
�ewup�Ì��ei#�er�~#q�i«�ei#k � � ¥�À ��lÖ�xm/wul}k��bk��}i#r��{k�y�m/p��ei�k»�`ru�b�br�l���h^i#ksi#r��{k�y�w!�eksw!�e�Zwup#quk��
m|p¼�ei��ek�k���r�p���k�p��b�Zm/���Zm/p�q�ysrut»  ¥ � i#r��/k�ysk�wu�ZiUw!����wu��m/m�  � �Ù¯ �)¥ º�� � � wup�� ��½ �/ ���l � wuy
�xm/ye��~�yeyek���m/p Â i�w!v��bk�� ¥ ��Ú�ksye�e~��#���b�Zwup�yev�ru�Z�,m/p � r � y quk�p#k��Zw!�bk�� � m{�ei«yZmon���m � k��ek�p��
t&ru�Z��m/p�q �bk���i�p�m/¨�~#k�y��¡h^i�kg�em/l=k » �#k�v`k�p��#k�p���k�rut�ybr�l=k�rut��ei#k � r � yNw!�ek�yem/l=m/�|w!� � ybr}m/p»�ei�m/y
�xm/yeybk��e�ew!�em/r�p � k��/w!�`k���ybr�l=k�rut��ei#k � r � y1���=�ei#k�m/��ye�b�Z~����e~#�ek � p�~�l,�`k���rut�zuru�e�em|��k�y � ��h^i#k
yZmon � r � yjw!�Zk �
 !��Û Ä�Ü ¶�Ý Ä&Ç�Þ ¶àß#¶ Ç�Þ ¶ Ç�é Ë è!á¸� m{�ei�yem{nszuru�Z�em/��k�y��^h^i#k,vx~�l}vxm|p#q��Zw!�bk m/y ��½ ��l¢â ) y � wup��
�ei#k � w!�bk�� » q��{����k��Zr���l=mon��e~#�ekJm/yÁ~�ybk��d�Êh^i#kJ�ewup#Ì,�eru�ew!�em/r�p��Zw!�bkNm/y� !� ½@øRÉ �(h^i#k�m/p�p�k��
� r�~#�bk�� � �Zm|p#q rut�i#r��{k�yNwu���eyNwuy^w�ybr�~#����k � yZm/p#Ì � �ei#�Zr�~#q�i � m{�ei � ~�m/��m/yJvx~�l}v`k��»m/p��br
� t��Zr�l � �ei�k¢�ewup#Ì���h^i�k¢�ek�ye~x�{�em/p#q��Zwu�xm/wu�¡t&ru�Z��m/p#q � r � ��r�~#vx�/k�y � m/�ei��ei#k Â ru�Zm{r��/m|y

¯ �



k � k����¢�br«v��er���~���k�w�yb�b�Zr�p#q�w É m/l�~#�ei�wu� ù k��¢�eixw!�=�eru�ew!�bk�y � �ek��/w!�em{zuk��br��ei#k��ewup#Ì �
m|p��ei#k���m{�ek����em/r�p�ruv�v`r�yem/�bk=�ei#k��eru�ew!�em{r�prut^�ei#k��ewup#Ì���h^i#k���r�~�p��bk�� » �eru�ew!�em/p#q ù k��
�Zk�ye~��{�eyNm/p�w}yZi#k�w!�j�/w��uk��gw!�`r�zuk-�ei�k�r�~#�bk��^�Zm/p�q�rutÁi#r��{k�y ��� i�m/��i�m/yN~�p�yb�ew!���{k��br=�ei#k
t&ru�Zl=w!�em/r�p�rut1w»��i�wum/p�rut¡zuru�e�em/��k�y��eixw!�gv��Zk���k�yeybk�y�w!�er�~�p����ei#k��ewup#Ì`©o  �   « � ybk�k�t&ru�
k�n#wul}vx�/k ° m{q#� � � �;� � ³ yem/l=m/�|w!�Nzuru�e�bk�n��Zi�wum|p � r�~x�/��t&ru�ZlTw!�`r�zuk �ei#k,m/pxp#k��N�Zm/p#q}rut
i�r��{k�y � �x~#�-�ei�k ± �{k�n�m/q��/wuy-�xw!�Z�Zm{k��,ye~�v�v��ek�yeyek�y-�ei�m/y yei#k�w!��m/p�yb�ew!��m/�/m{��� � wup��«�ei�m/y m/y
�ei�k-�ek�wuybr�p�t&ru�j�ei�k��xw!�e�Zm{k��Jãä�br¢yem/l}v��/m{t&�}�ei#k-�ek�ye~x�{�em/p#q � r �@� �
° ru���ei#k��em/l}k » m/p���k�v�k�px�#k�p�� � r �-� yemon�zuru�e�em/��k�y � k��ek1v��ek�ybk�p���� � p-�ei#k��ek�t�k��Zk�p���k¡t&�Zwul}k
��r » �Zru�ew!�em/p#q � m{�ei��ei#k�zuru�e�bk�n���i�wum/p � �ei#k � r � m/yg�em/l}k » m/px�#k�v`k�p��#k�p�� � ° m{q#� � � ¥�� w ��� �
hji�m/y � r � yei�r�~��/��p#ru�Êi�w�zukJ�Zi�w!ru�em/�1l=mon#m/p#q ¹ �b�Zwu��k��ZyÊyei#r�~��|��t�r��/�/r � �ei�k�yb�b�ek�wul=�|m/p#k�y��

¥ �-å`¶�æ!¶ Ç Ýàæ è µ é ¶eçjË èuá*� m{�ei»¨�~�wuyem » v�k���m{r��xm/�J�em/l}k��#k�v`k�p��#k�p���k � ° m/q#� � � �;� �1h^i#kjv�~�l}v »
m|p#q���w!�bk�m/y ��½ ��l=â ) y � wupx�«�ei�k � w!�bk�� » q��{����k��er��^l¢mon��e~��ek�m|y�~xybk�� ¹ �ei#k���m � k��ek�p���k
�`k�� � k�k�p��ei�m/y � r � wup����ei#k��em|l}k » m/p��#k�v`k�p���k�p�� � r � m/y��ei#k-m/pxm{�em/wu�`��r�p���m{�em/r�p�~xybk�� �
� i�m/�Zist&ru�^�ei�m|y � r � �Zk�ye~��{�bk���m/p��ei#k,v��ek�ybk�p���k�rutÁybk�zuk�p�zuru�Z�em/��k�y��1h�r}quk�p#k��Zw!�bk �ei#k
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° m{q�~#�ek � � ½C� h î rs�b�Zw ù k����bru�Zm{k�y�yei�r î �ei#k}�/wu�eÌ�rut1�{r�p#q » �|m{zuk�����r�i�k��ek�p���yb�b��~����e~#�ek�y�m/p��ei#k
á ¶e· Æ ¸ôó é¥ñ µ ç�ñ ¸/¶ Ç�é Ë èuá �Óh^i#k��`k�q�m/p�p�m/p�q�wup��¹k�p��¼rut�r�p#k��b�Zw ù k����bru�Z�¼m/y»l=w!�eÌuk�� î m{�ei
��m{�Z���/k�y � �ei#k ru�ei#k�� î m{�ei�yZ¨�~�w!�Zk�y ¹ �`ru�ei�vxw!�e�em/���{k�ygyb�ew!�e��w!�j�ei#k�t¥w!�j�Zm{q�i����jh^i�k,m/p�p#k���wup��r�~#�bk�����m{�Z���/k�y¢�ek�vx�ek�ybk�p��»�ei#k�wup�p�~��/~�y=��r�~xp���w!�Zm{k�y � wupx�½�ei#k�qu�ek��½��m/�Z���{k�m|p���m/��w!�bk�y»�ei#k
�{r���w!�em{r�prut^�ei#k ± �{k�n#m{q��/wuy �xw!�e��m{k���� � ° m{q�~��ek»��wuybk��r�p í k�t���©o  ½�� « � � hji#k¢vxw!�Z�em/���{k�y�w!�ekyei#r î p�m/ps�ei�k��ek�t�k��Zk�p���k-t&�Zwul}k-rutÊ�ei#k,wup�p�~��/~xy��
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hÊw!�x�{k � �/  � É�~�l¢l=w!�e�-rut��ei#k � r î y(m/p�zuk�ye�em{q�w!�bk��=m/p��ei�m/yÁ��i�w!v��bk�� ��î m{�ei�Ì�m|p#k�l=w!�em/�1z�m|ye��r�y »
m/�3� æ`� vx~�l}v � ~�n�� � wup�����m/l}k�p�yZm{r�p��{k�yeyNp�~�l �`k��Zy��	� ��
!¿�� wup����� � ��wu�/��~x�/w!�bk���~�yem/p#q
� � � ��l ) ygwuyj�ei#k,�3��vxm/��wu��zuk��/r���m{����t�ru��wu�/����r î y � ��h^i#k-�Zru�ew!�em{r�p���w!�bk�� �   ü¦½�ø�É t&ru�wu�|����r î y � k�n���k�v��,�ei#k}t�r�~�� » zuru�e�bk�n���r î wuy-p#ru�bk�� � �=h^m|l}k}�#k�v`k�p��#k�p���k}�/m/ye�bk���m/y�m/p��ei#k
�Zk�t�k��ek�px��k-t���wul}k-��r » �eru�ew!�em/p#q î m{�eis�ei#k,zuru�e�bk�n��Zi�wum/p��

° �{r î p�wul}k æ&� ��l ��) y � � � ��l=â ) y � �	����  � � 
V¿ ��  ��� ��
h^m/l}k » m|p��#k�v`k�p��#k�p�� � � � � ��½ � � � � � � � ����&î m{�ei�yZmon»zuru�e�em|��k�y �
É�k�zuk�p » zuru�e�bk�n�� � � � � ��½ � � � � � � � ���� �em/l}k » v`k��Zm{r���m/� �
É�mon » zuru�e�bk�n�� � � � � ��½ � � � � � � � ���� �em/l}k » v`k��Zm{r���m/� �
° m{zuk » zuru�e�bk�n�� � � � � ��½ � � � � � � � ���� ú�~��/k��Zm/wup��Zixw!r�y �
° r�~#� » zuru�Z�bk�n�� � � ��� ¯ ½�¥   ¥ ¥ � �   ������ ú�~��/k��Zm/wup��Zixw!r�y �
Ú�k�w!Ì��/���e~#�e�x~��/k�p�� � � � ��� ¯ ��½   À  !� ¥  u  ���
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h^i#k��b�Zwup�ybv`ru�e�sm/y�wup�wu�{� É k��®wuy�wr�p#k » ��m/l}k�pxyem{r�p�wu�gv��er���k�yeysm/p9�ei#k�w É m/l�~#�ei�wu�
��m{�Zk����em{r�pml#�¡h^i#k�z!w!�Zm/wupx��k-m/yN��wu�/��~��/w!�bk��������ei#k-�Zk��/w!�em{r�p�y

Î�n)oqpYrts uYokv l oqp�úÔwr�ìxukv l oqp=úÔwrYyYr+nAy ú oqz �/{ r
v l oqp=úÔwrts l o�Ô}|~p�rfì l o�Ôwr ú

î i#k��Zk��ei#kJk�p�ybk�l �x�{kJw�zuk��Zw!qukjm|y�r�zuk�� Ô t&ru�Ám|p���m{z�m/��~�wu�è�b�Zw ù k����bru�Zm{k�yÁwup���r¿zuk��(�ei#k1��m���k��ek�p��
�b�Zw ù k����bru�Zm{k�yÁm/p,�ei#k1��~�pd��h^ixm/y�v��Zr���k���~��ek¡�b�ek�w!�eyÊk�wu�Zi��b��wu��k��ÁwuyÊ�ei#r�~�q�i yb�ew!�Z�em/p#qjt&�er�lÓ�ei#k
yewul}kgwup#q��{k^w!�¡�ei#kgyewul}kN�em/l}ku�(h^ixm/y(l}k��ei#r��}m/y¡wu����~#��w!�bkjt&ru�¡�em/l}k�y(qu�Zk�w!�bk����ei�wup}����v�m/��wu�
zuru�e�bk�n��e~#�Zp#r¿zuk��g�em/l=k�y o ����vxm|��wu�/�{��  �G�h{J�sy r �x~#�j�Zk�ye~��{�eygm/p�w»zèw!��m/wup���k,�eixw!�gqu�er î y�wuy p n
t&ru�jyei#ru�e�N�em|l}k�y��=��p��/�¢�ei#r�ybk��b��w ù k����bru�Zm/k�y^�ei�w!�j�xm/ybvx�/w��=�`ru�ei�yb�em/�ZÌ�m|p#q}wup��m�xm{q�i��Nk�zuk�p��ey
w!�eks~�ybk��m/p��ei�k���wu�/��~x�/w!�em{r�p«rut^�ei#k�zèw!�Zm|wup���ku��hji#k _ ��yb� wup���/wuyb� k�zuk�p��ey o ye�em/�eÌ�m/p#q�ru�
�xm{q�i�� r w!�ek��ek�l}r¿zuk����br=w�zur�m/��wup��¢��m/wuyem/p#q#� o h^ixw!��m|y ��î i#k�psw v�w!�e�em/���{k�m/y _ �Zyb��ru�xyek��ezuk�� �
m{��m/yjm/p��ei#k l¢m/�����{k�rut¡wup�k�zuk�p�� � î k���r�p�yem/��k��j�ei#k �b�Zw ù k����bru�Z��r�p��{��w!t&�bk��g�eixm/yjk�zuk�p���i�wuy
_ p�m|yei#k�� � yer»�ei�w!��wu�/��vxw!�e�em/���{k�y�w!�ek���r�p�yem/��k��ek���w!���ei#k ��k�q�m|p�p�m/p#q}rut1w��xm/q�i��gru��yb�em|�eÌ�m/p#q
k�zuk�p�� � �Zw!�ei#k����ei�wupm/p«�ei#k�l¢m/�����{k}rutgwup�k�zuk�p���� r�� mE��k��Zk�p���wup�wu�{��yem/y,�bk��Zi�p�m|¨�~#k�y î k��ek
k�n#wul=m/p#k�� �br�m/p�ye~#�Zk¡�ei�w!�Á�ei#kJ�ek�ye~��{�eyÊw!�ek�p#ru�Áyb�b�er�p#q��{� �#k�v`k�p��#k�p���r�p��ei#kJ�xm/wuyem/p�q^kP��k����ey��

É��em/�eÌ�m/p#q�wup����xm{q�i����em/l}k�v��eru�xw!��m/�/m{�����xm/yb�b�Zm{��~#�em{r�p}t¥~�p����em{r�pxy o¥±=� ° y r w!�Zk���k��bk��Y�
l=m/p�k��«t&�er�l �{r���wu��k�n��b�ek�l=w�rut�l oqpYr ��ybk�k � ku�¾q#� � ° m{q#� z �/��� ³ �xm{q�i��}m/y�m/�#k�p��em _ k�����wup
wup#q�~��|w!���#k�z�m/w!�em{r�p v lm���Q��� $�� ñk� o wup#q�~��|w!� î m/�#�ei�rutJwsyem/p#q��{k,zuru�e�bk�n r �`k�� î k�k�p�ye~x����k�y4�
yem{zuk�k�n��b�ek�l=w � wup����ei#k=yb�em/�ZÌ�m|p#qsk�zuk�p��ey w!�ek}�ei#k=m/p��bk��ez!wu�/y���k�� î k�k�p��xm{q�i��ey�� hji#k ±�� ° y
w!�ek�p#ru�Zl=wu�|m É k���ixm/yb�bruqu�Zwul=ygrut¡�ei#k�yek�k�zuk�p��ey�� Â w!�ek�l�~�yb����k �ew!Ìuk�p î i#k�p���r�p�yb�b�Z~x���em/p#q
�ei#k�ybk ±�� ° y^t&�er�lé�ei#k-��w!�ew��B��~#�Nv��Zr���k���~��ek�m/y �
 !�jhÊw!Ìuk,�ei�k,�{ruq�w!�Zm{�eixl o �xwuybk¢  � r rut(wu�/�`�em|l}k�y��
{�� ´ w!Ìuk w¢i�m/yb�bruqu�Zwul;rutÊ�ei�k-�{ruq�w!�Zm{�ei�l rutÁ�ei#k,�em/l}k�y��
��� Â r�p�zuk��e�jt��er�l;�ei#k-i�m/yb�bruqu��wul �br=v��eru�xw!��m/�/m{���}�����ew!Ì�m|p#q}�ei#k-p�~�l,�`k��NrutÁ��r�~�p��ey^m/p
k�wu��i«ixm/yb�bruqu�Zwul ��m/p � wup����xm{z�m|��m/p#q������ei#k î m/�#�ei o m/p�ybk���r�px��y r rutJ�ei#k=�xm|p���k�wu��i
��m/p�i�wuy^w=�xmE��k��Zk�p�� î m|�#�eiswuy^�ei#k��xm|p�yNw!�ek,ybv�wu��k���k�zuk�p��{�sm/p��{ruq�w!�Zm/�ei�l����em/l}ku�
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z ���jru��l=wu�/m���k��ei#k��ek�ye~��{�em|p#q���m/ye�b�Zm{�x~#�em/r�p�t&~xp����em{r�pye~��Zi«�ei�w!���ei#ksm/p��bk�qu�Zwu��m/y»  o wuy
�ek�¨�~�m{�ek���t&ru�Áwjv��Zru�xw!�xm/�/m/�3�g�xm/yb�b�Zm{��~#�em{r�p�t&~xp����em{r�p r �uw!q�wum/p � �ei#kJp#ru�Zl=wu�|m���w!�em{r�p,l�~�yb�
�ew!Ìuk m/p��br¢wu����r�~�p��^�ei#k,zèw!�Zm|w!�x�{k î m/�#�eisrutÊk�wu�Zi��xm/p��

��� ± �{ru���ei#k��Zk�ye~��{�em/p�q ±�� ° r�p��{ruqJ�3�{ruq�ru�j�/ruqJ�3�/m/p#k�w!�Nye��wu�{k�y�� ³ �N�ei�m/yJv`r�m/p�� � �ei#k ±=� °
m/y���ru�e�ek����swuy»v��{ru�b�bk��d�Uh^i�k�ybk��bk���i�p�m/¨�~#k�y�i�w�zuk��`k�k�p¼��i#k��eÌuk�� î m/�ei½w!�e�em _ ��m/wu�/�{�
��r�p�yb�b�Z~x���bk�����w!�ew=yek��ey î m{�eisÌ�p#r î p�v`r î k��j�/w î t�ru��l=y��
h^i#k ±�� ° y�w!�ek�wu� ù ~�ye�bk����br���ru�e�ek�����t&ru� �xm|wuybk�y,�br î w!���yZi#ru�e�bk���yb�em/�eÌ�m/p#q ) ��m{q�i��

�em|l}k�y � ��~#k=�br��ei#k _ pxm{�bk¢��~#��w!�em{r�p�rutN�ei#k�l}k�wuye~#�ek����b�Zw ù k����bru�Zm{k�y���h^i�k¢wu� ù ~�yb�el}k�p�� m/y
��k��bk��Zl=m/p#k��s����quk�p#k��Zw!�em/p#q=�/r�p#q � w!�e�em _ ��m|wu�`�b�Zw ù k����bru��m{k�yjp�~�l}k��Zm|��wu�/�{� î m{�eisÌ�p#r î p � m/�#k�wu�
v`r î k����/w î yb�em/�ZÌ�m/p�q�wup����xm{q�i��-�em/l}k���m/yb�b�Zm/�x~#�em{r�p�y��¢h^i#k�ybk��{r�p#q��b��w ù k����bru�Zm/k�y�w!�Zk¢�ei#k�p
��i#ruv�v`k��}�Zwupx�#r�l=�{��m/p��br yel=wu�/�{k��1ybk����em{r�p�y î m{�ei}w,�xm/yb�b�Zm{��~#�em{r�p rut`�x~#�Zw!�em{r�p�y(��r�l=vxw!�Zw!�x�{k
�brs�ei#r�yek=m/p��ei�k�k�n�v`k��Zm/l}k�p���� ±�� ° y-�#k��bk��Zl¢m/p#k���t��er�lV�ei#k�yek���i#ruv�v`k����b�Zw ù k����bru�Zm{k�y-w!�ek
wu�|ybr¢�xm|wuybk����br î w!�Z��yel=wu�|�{k��^�em/l}k�y��^h^i#k,wu� ù ~�yb�el=k�p���m/yj�#k��bk���l=m/p#k���������r�l}vxw!��m/p#q=�ei#k
±=� ° y�t&�er�l¬�ei#k��Zi#ruvxv�k��»�b�Zw ù k����bru�Zm{k�y��br��ei#k�m/�#k�wu� ±�� ° y o �`ru�ei»t&�er�l p�~�l}k��Zm/��wu����w!�ew r �
�ei�k»k�n�v`r�p#k�p��ey��Zixw!�Zwu���bk��Zm���m/p�q��ei#k ±�� ° y�t�ru���ei#ks�Zi#ruvxv�k��«�em/l}k�ybk��Zm{k�y�w!�eksw!�`r�~#�����/�
�|w!�equk�� �eixwup«t&ru���ei#k»ru��m{q�m/p�wu�1�{r�p#q��em|l}k�yek��Zm{k�y��b�jru�bks�ei�w!��wu�/�1�ek�v`ru�e�bk���k�n�v`r�p#k�p��ey m/p
�eixm/y��Zi�w!v��bk���w!�ek}�ei#k Å�è µ�µe¶ ÅLé ¶ Þ zèwu�/~�k�y ���ei#k�z!wu�/~#k�y�l}k�wuyZ~#�ek�����m{�Zk����e�{��t&�er�l �ei#k ±�� ° y
w!�Zk-�ek�v`ru�e�bk���m/pst&r�ru�ep�ru�bk�yjt&ru�^k�wu�Zi ±�� ° _ q�~��eku�

X���X � Õ¡ÒnÜ}Ðb]�Ò

.��/.��\�   à��¢¡¤£Jàpß�¥�¡ Þ ¡�ß�¥�¡�ßg¦¨§=©«ª�¬$ß�©90��lá�©�¦;à30«�/àklà�ß�
õÎ�#k�wu�/�/� � vxw!�e�em/���/k»�b�Zw ù k����bru�Zm{k�y¢m/pªw��em|l}kP�3m/p��#k�v`k�p���k�p�����r î t¥wu�/�Jr�p����{r�ybk���yb�b�Zk�wul=�/m/p#k�y
wupx���ei#k��ek m/yjp#r»�Zi�w!ru�em/��wu�#zuk����em{r�p��JÚ�i�m/�/k-l}r��{k���~��/w!����mE�d~�yem{r�psrutÁ�ei#k �b�Zwu��k���vxw!�e�em/���{k�y
m|y,��r�l}vx�/k��bk��{��p#k�q��/m{q�m{���{k�r�p��ei#k¢�em/l}k»yZ��wu�{k=rutN�ei#k»k�n�v`k��Zm/l=k�p��ey � ye�/m{q�i��,m/l=v�k��Zt�k����em{r�pxy
�x~#k��br«p#r�m|ybk o l=wum/p��/��t&�er�l z!w!�Zm/w!�em{r�p�y¢m/p��ei#k�v�~�l}vxm/p�q � wu�{�ei#r�~#q�i½ybk�k���m/yZ��~�yeyem{r�pªm/p
É�k��!� z �/� r�� ú¡Ì�l=wup,v�~�l}vxm/p�q � wup�� _ p�m{�bkP�3yZm���k�vxw!�Z�em/���{kJkP��k����ey(��wup�i�w�zuk�w�p#ru�em|��k�w!�x�{k�kP�`k����

  �)�



r�p��ei#k}�b��w ù k����bru�Zm/k�y o wuy,��m|ye��~�yeybk���m/p�É�k��!��{��/� r �»É#~��Zi�m/l=v�k��Zt�k����em{r�pxy�w!�Zk=m/p#k�z�m{�ew!�x�{k�m/p
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° m{q�~#�ek z �/  �¤� ° �/m{q�i��g�{k�p�qu�ei v l¢zuk��Zye~�yQ�xm{q�i��g�x~#�Zw!�em{r�p v�p �gh^i#k w!vxv��er�n#m/l=w!�bk��/���/m/p#k�w!�
�ek��/w!�em/r�p�yei�m{v}yei�r î y��ei�w!���xm{q�i��ey¡i�w�zukj�er�~�q�i��{����r�p�yb�ewup���zuk��{r���m{�3�u�¡hji#kji#ru�ZmÓ��r�p��ewu�#��wup���y
��mE�`k��Nm/p�ybvxwu��m|p#q����µÏ�ÀJ� ��î i�m|�Zism/y��ei#k-wup#q�~x�/w!�^ybvxwu��m/p�q��`k�� î k�k�p�zuru�Z�em/��k�y o t&ru�^�ei#k-yem{nK�
zuru�e�bk�n¨�xr î yZi#r î p r ��hji#k ybvx�ek�wu��rut(�em/l}k�y î m{�ei�m|psk�wu�Zi�i#ru�Zm���r�p��ewu����wup���m/yj��~#k-�br��ei#k
ye�{r î m/p#q}�#r î p�rutÊvxw!�e�em/���/k�y î i�m/��isvxwuyeyN���{r�ybk,�����ei#k-i���v`k��e�`r��/m/�jv`r�m/p����¡hji#k�zuk��{r���m{�3�sm/p
�ei#k | ls��m{�Zk����em{r�p o r�~��bk�� ù k�� r m/y����5��ºJ�s��wu� ) y � �ei�w!��m/p��ei#k�ruv�v`r�yem{�bk���m{�Zk����em{r�p�m/yQ�\���5� z º
�Zwu� ) y��»h^i�m|y _ q�~#�ek=m/y-t�ru� �ei#k¢yemon2��zuru�e�bk�n���r î-� wu�{�ei�r�~#q�i�yem|l=m/�/w!���ek�ye~x�{�ey�w!�ek¢ru�x�ewum/p#k��
t&ru�^�ei#k-ru�ei#k�����r î y�� o ° m{q�~#�ek�t&�er�l í k�t�� °  -� z ±�� r

 u  �



v`r î k��j�|w îÔo ��~#�^�#r�k�y^p#ru�^w!v�v`k�w!�^k�n�v`r�p#k�p��em|wu� r �
h^i#kj�ek�ye~��{�eyÁrut Â ixw!v��bk��³����wup¢�`k^w!v�vx�/m{k����br,�ei#kjybk�zuk�p¤��zuru�Z�bk�n���r î � ° m/q�~#�ek�y z �/�

wupx� z �/  � yZi#r î �ei�w!�¡vxw!�e�em|���{k^�b�Zw ù k����bru�Zm{k�y1yei#r�~��/���`k^�b�Zk�w!�bk��»wuy1wup¢wuyb��l=l}k��b�Zm|�N�Zwup��#r�l
î wu�{Ì � wu�{�ei#r�~#q�i�t&ru���ei�k���m{q�i���k�n�v�r�p�k�p���ÆÕ�Ñ��wup���w��Zw!vxm/�x�{���#k���w���m/p#qsyb�em/�ZÌ�m/p�q ±=� °
o¤æÃä Öxr �ei#k���m/ye�em/p����em{r�p½��k�� î k�k�p�wªyb��l=l}k��b�Zm|��wup��9wuyb��l=l}k��b�Zm/���Zwup���r�l î wu�{Ì½m/y
~xp�m/l}v`ru�e�ewup���� ° ru���ei�m/y}��r î,� �ei#k Â k�p��b�Zwu��½�m/l=m{�-h^i�k�ru�ek�l v��Zk���m/���ey-p#ru��l=wu����m��`~�yZm{r�p
oR× n oqp�r ¹ phØ�î m{�ei�Ù s   r �sÚ�ks��r�l}vx~#�bk»�ei#k=z!w!�Zm/wup���k¢wuy���m/yZ��~�yeybk���m/pÉ�k��!� z �/� �Áî m{�ei
�ei�k��ek�ye~��{�eyNyZi#r î p�m/p ° m{q#� z �/ -{��1h^i�k-ye�{ruv`k�rut��ei#k,zèw!�Zm|wup���k�vx�{ru�Nm/y^yZi#r î p�m|ps�ei#k-m/p�ybk�� �
wupx��ye~#ququk�yb�ey,�ei�w!�-�ei#k¢zèw!�Zm|wup���k}qu�er î y,ye~#v`k��Z�xmE�`~xyem{zuk��{�u� ° ru��yZi#ru�e���em/l}k�y oqp!ò   ��y r��
�ei�k-zèw!��m/wup���k�qu�er î y^�xwu�|�/m/yb�em/��wu�|�{� � Ù s {��1hji�m/y�m/yN�`k���wu~�ybk�rutÁ�ei#k,zuru�e�bk�n��e~#�Zp#r¿zuk��j�em/l}k��
t&ru�N�em/l}k�y��{k�yZy1�eixwup¨¹�  ��y � vxw!�e�em/���{k�y�m/p��xm/q�i���w!�ek�~�p���m|yb�em/p#q�~�m|yei#k���t&�er�l �ei#r�ybk�yb�e~��ZÌ»m/p
w�zuru�Z�bk�n °   z�z ±�� ± w!�e�em/���{k�yNwu�/�`w!v�v`k�w!�N�br}�`k�l}r�z�m/p#q î m/�ei�w���r�pxyb�ewup��jzuk��{r���m/�3� o ��mE�`k��ek�p��
t&ru�=k�wu��i½vxw!�Z�em/���{k r�� ybr�l}k�m/pªruvxv�r�yZm{�bk���m{�ek����em/r�p�y � wupx���ei�~xy}�ei#k�z!w!�Zm/wup���k�l�~�yb�}qu�Zr î
��wu�/�/m/yb�em|��wu�/�{�u�

° ru�=�{r�p�quk�� �em/l=k�y � Ù½��wupxp#ru� �`k��#k��bk��Zl=m/p�k���wu����~#�Zw!�bk��/� � l}r�yb���/m{Ìuk��{����~#k¢�br�w
�|wu�eÌrutg�b�Zw ù k����bru�Zm{k�y î m{�eiª�{r�p#q���~��Zw!�em{r�p�y���õ��=m/y}���/k�w!�}�ei�w!�}t�ru�¢r�~#�=��w!�ewbÙ¼�#r�k�y=p#ru�
k�zuk��sw!v�v��Zr�wu�Zi   � �ei#k�z!wu�/~#k�k�n�v`k����bk��½t&ru�sp#ru�Zl=wu�^�xmE�`~xyem{r�pd�9h^i#k���m|ye���ek�vxwup����ªl=w��
v`r�yeyZm{�x�{���`k�~�p��#k���yb�br�r�����«�ei#k � k��e�e�K�3ú�yey2Úk�k�p½�ei#k�ru�ek�l �Jî i�m|�Ziªyb�b�Zm/���e�/��r�p��{�w!v�vx�/m/k�y
�br�w�yb��l=l}k��b�Zm/�,�Zwup��#r�l î wu�{Ì î m{�ei�w _ p�m{�bk �ei�m{�Z��l}r�l}k�p�� ��î i�m/�Zi�m/y Ç è�é �ei#k���wuybk�t�ru�
�ei�k�ybk-��w!�ew ° z   �  -{�ºJ±��¡h^i�m/yJ�ei#k�ru�ek�l;v��ek���m/���eyJ�ei�w!�N�ei�k��em/l}k�t�ru�j�Zwup��#r�l î wu�{Ì¢�br}�Zk�wu�Zi
p�ru�Zl=wu�/�{����mE�d~�yem{zuk��`k�i�w�z�m{ru�jyZ��wu�{k�y^wuy

p ¹ o u�Û Ü�Û â y
uRÜ n y â�Ý4n r n ú oqz �/� r

î i#k��ek^�ei#kgl}r�l}k�p��ey1w!�ekgt�ru�1�ei#k���m{q�i��1�{k�p#qu�ei ±=� ° � ° ru��w-v`r î k��1�/w î �#k���w�� *�oRÜ#r ¹ Ü �ÄÃ
î m{�ei}Æ òÕz#�wu�Û ÜYÛ â y m/yÊm/p _ p�m{�bku��Ú�i�m/�{k��ei#k � k��Z�e�Á�3ú1yey2Úk�k�p��ei#k�ru�ek�lù�#r�k�yÁp#ru�(w!v�vx�{����m/�ek����e�{�
�br�r�~��-�ek�ye~��/�ey � m{��m/y�ye~#ququk�ye�em{zuk}�ei�w!�-�ei#k}��r�p�zuk��equk�p���k��br�p#ru�Zl=wu�|�{����mE�d~�yem/zuk �`k�i�w�z�m{ru�
l¢w��s�`k�zuk��e��yZ�{r î t&ru�j�ei�k-ybk�zuk�p¤��zuru�e�bk�n¨�xr î �

 u u 
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° m{q�~#�ek z �/ u J�NÉ�k�zuk�p¤��zuru�e�bk�n���r î � o w � � r �xm{q�i��^wup�� o � � � r ye�em/�eÌ�m/p#q}v��Zru�xw!�xm/�/m/�3�¢��m|yb�b�Zm{�x~·�
�em{r�p¢t&~�px���em{r�p�y � yei#r î p=r�p o w � � r �{ruqJ�3�/ruq wèn�k�yJwupx� o � � � r �{ruqJ�3�/m/p�k�w!��wèn�k�y��¡h^i#kjk��Z�eru���xw!��y
yei#r î �ei#k�yb�ew!�em/yb�em/��wu�j~�p���k��e�ewum/p��3� o#Þ ß�r ��h^i#km�xm{q�i�� ±�� ° yZi#r î y=v�r î k����/w î �#k���w�� �
*DÂ ¹ p �ÄÃ ���ei�k-�/m/p#k��#�Zw î p�m|p o w r m|yJw}�/k�wuyb�Nye¨�~xw!�ek�y _ ���br}�ei#k��#k���w���m/p#q}��w!�ew���m{k��/�xm/p#q �
Æ s � ü {}Çà� ü {���h^i�k»yb�em/�ZÌ�m|p#q ±=� ° �#r�k�y�p#ru��yei#r î w����{k�w!� v`r î k����/w î �#k���w���p#ru��wup
k�n�v�r�p�k�p��em/wu�1�#k���w������ei�k»yb�b�Zwum/q�i����/m/p#k o �#��w î p«t�ru����r�l}vxw!�Zm|ybr�p r m|p o � r ixwuy w�ye�{ruv`k=rut
�h{��/��� �¡î m/�ei��ei#k»yZ�{ruv`k=ru���ewum/p#k���t��Zr�l w��{k�wuyb� yZ¨�~�w!�Zk�y _ �,�br��ei#k��/wuyb����v`r�m/p��ey,m/p��ei�k
�ewum/�ì� o ° m{q�~��ek��xwuybk���r�p í k�tà� °  -� z ±�� r
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° m{q�~��ek z �/ -{2� ê w!�Zm/wup���k × n oqp�r t�ru���ei#k�k�p�ybk�l �x�{k�rut��b��wu��k��^vxw!�e�em/���/k�y�t&ru�N�ei#k�ybk�zuk�p¤��zuru�e�bk�n
�xr îåo yer��/m/���/m/p�k r �=h^i#k=ye�{ruv`k � yZi#r î p«m/p��ei#k¢m|p�ybk�� � m/px��m/��w!�bk�y��ei�w!�,�ei#k=z!w!�Zm/wup���k}qu�er î y
yZ~#v`k��Z��mE�d~�yem{zuk��/�u� o ° m{q�~#�ek���wuybk���r�p í k�t�� °  -� z ±�� r

h^i#k	��m{q�i��Nwup���ye�em/�eÌ�m/p#q ±�� ° yNt&ru�^�ei#k�yemon2��zuru�e�bk�nm��r î w!�ek,yei#r î p�m/p ° m{q#� z � z �/{��
³ q�wum/p � �ei#k¸�xm{q�i�� ±�� ° yei#r î y-���{k�w!�-v`r î k��,�|w î �#k���w�� ��î m/�ei�w�ye�{ruv`k�rut=Æ s { ü ��Çæ� ü {
w!t&�bk����ei#k���ru�e�Zk����em{r�p�t�ru� _ p�m{�bk��x~#�Zw!�em{r�p9rut,�b��w ù k����bru�Zm/k�y o É�k��!� z �/� r �¬hji#k ±�� ° yst�ru�
�/k�t�� î w!�Z��wup��s�Zm{q�i�� î w!�Z�m�xm/q�i��eyNybk�v�w!�Zw!�bk��{�si�wu��yem/l¢m/�/w!���#k���w��sk�n�v�r�p�k�p��ey o&î m{�ei�m/p��ei#k�m{�
~xp���k��e�ewum/p��em{k�y r ��h^i#k ye�em/�eÌ�m/p#q ±�� ° ���{k�w!���{���#k���w���y�t&wuye�bk����eixwup�w»v`r î k����/w î-� wu�{�ei#r�~#q�i
m/� m/y ~�p����{k�w!��m{t��ei#k»�#k���w���m/y,k�n�v`r�p#k�p��em/wu�ì���gru�bk»�eixw!� �ei�m|y,m/p��bk��ev��ek��ew!�em/r�p�m/y ��mE�`k��ek�p��
t&�er�l í k�t¥y�� °  -��{ �  -���J± ��î i#k��ekjm/�1m/y¡ye�ew!�bk��»�eixw!���ei#k�yb�em/�eÌ�m/p#qJ���em|l}k ±�� ° w!vxv�k�w!��y¡�br yZi#r î
v`r î k��^�/w î �#k���w��u�Jh^i#k ±�� ° yNm/p��ei#r�ybk-w!�Z�em/���{k�y î k��Zk-��r�p�yb�b�Z~����bk�� î m{�eis��r�p�yb�ewup��4� î m/�#�ei
��m/p�y � �Zw!�ei#k����ei�wupz!w!�Zm/w!�x�/k î m/���ei��xm|p�y o ybk�k�É�k��!� z �/� r��1î i�m/��i��ek�yZ~��{�bk��m/p«l¢m/ye�{k�wu��m|p#q
�Zk�ye~��{�ey��

³ q�wum/p � �ei#k��ek�ye~��{�eyg��wup���k���r�l}vxw!�ek�� î m/�ei��ei#k�wup�wu�{��yem/yjt��Zr�l Â ixw!v��bk�������h^i#k
yZmonK��zuru�Z�bk�n���r î vxw!�e�em/���{k�y�w!�ek}~�px�#k��equr�m/p#q�wup�wuyb��l=l}k��b�Zm/���Zwupx�#r�l î wu�{Ì î m{�eibÆ s { ü �
wupx� æ\äçÖ9� ye~#ququk�ye�em/p#q��ei�w!�Á�ei#k�zèw!��m/wup���k�yei#r�~��/� qu�er î wuy × n oqpYr ¹ p Ø î m{�ei}Ù s¢zfì Æ s

 u -�



0 200 400

t (s)

10
-2

10
-3

10
-4

(c)

0 200 400 600

t (s)

10
-2

10
-3

10
-4

(d)

30 100 300
t (s)

10
-2

10
-3

10
-4

Flights
(a)

30 100 300
t (s)

10
-2

10
-3

10
-4

Sticking
(b)

° m{q�~#�ek z �/ -�2�NÉ�mon2��zuru�e�bk�n��xr î � o w � � r �xm{q�i��^wup�� o � � � r yb�em/�ZÌ�m|p#q}v��eru�xw!��m/�/m{���=��m/yb�b�Zm/�x~#�em{r�p
t¥~�p����em{r�p�y � yei#r î p�r�p o w � � r �{ruqJ�3�{ruq�wèn�k�y¢wupx� o � � � r �{ruqJ�3�|m/p#k�w!�¢wèn�k�y��½h^i�k�k��e�eru�=�xw!��y
yei#r î �ei#k�yb�ew!�em/yb�em/��wu�j~�p���k��e�ewum/p��3� o Þ ß�r ��h^i#km�xm{q�i�� ±�� ° yZi#r î y=v�r î k����/w î �#k���w�� �
* Â ¹ p �ÄÃ ���ei�k-�/m/p#k��#�Zw î p�m|p o w r m|yJw}�/k�wuyb�Nye¨�~xw!�ek�y _ ���br}�ei#k��#k���w���m/p#q}��w!�ew���m{k��/�xm/p#q·�
Æ s { ü �}Çà� ü {���h^i�k»yb�em/�ZÌ�m|p#q ±=� ° �#r�k�y�p#ru��yei#r î w����{k�w!� v`r î k����/w î �#k���w���p#ru��wup
k�n�v�r�p�k�p��em/wu�1�#k���w��u���jru�bk��ei�w!�,�ei�k�ybk ±=� ° y�w!�ek»yZ�/m{q�i��e�{���xmE��k��Zk�p�� t��er�l �ei#r�ybk�yei#r î p
m/p í k�t¥y�� °  -��{ �  -���J±���~�kg�br}�ei#k�m/l=v��er�zuk�l=k�p��Nm/p��xm/pxp�m/p#q��bk���i�p�m/¨�~#k o É�k��!� z �/� r � o ° m{q�~��ek
�xwuybk���r�p í k�tà� °  -��{J±�� r

! á > (»< õ 143:*k*#(41 , (Y"@O:.:05<G(�3�C·â}$ 6 ä-c è ã dAc ä-] 6 (4( Ì (41 7GÍA7 Î CE3:*D"%( , .:$50 6 3�C ,#> (�1+3:*k*#(41 , $53 õK7
 u  z



t (s)

10
-3

10
-2

10
-1

10
0

10
1

10
2

10
3

<
(

-<
>

)2 >

10
0

10
1

10
2

10
3

slo
pe=2

slope=1.65

0 200 400
1.0

1.5

2.0

° m{q�~��ek z �/  z � ê w!�Zm|wup���k × n oqp�r t&ru� �ei�k¢k�p�ybk�l �x�{k¢rutN�b�Zwu��k���vxw!�e�em/���{k�y,t�ru� �ei#k»yZmonK��zuru�Z�bk�n
�xr îåo yer��/m/���/m/p�k r �=h^i#k=ye�{ruv`k � yZi#r î p«m/p��ei#k¢m|p�ybk�� � m/px��m/��w!�bk�y��ei�w!�,�ei#k=z!w!�Zm/wup���k}qu�er î y
yZ~#v`k��Z��mE�d~�yem{zuk��/� ��î m{�ei�Ù s   ü ®��QÇé� ü  -��� o ° m{q�~#�ek���wuybk���r�p í k�t�� °  -��{�±�� r

  ü � � �eixw!��m|y � yZ~#v`k��Z��mE�d~�yem{zuk��/� o ybk�k ° m{q#�����/{ o � rYr � ° m{q�~#�ek z �/  z yei#r î yj�eixw!��t&ru� p �ê{J�sy �
�ei�k¢z!w!�Zm/wup���k»qu�er î y î m/�ei�Ù s   ü ®���Ç¢� ü  -��� � m{zuk�p«�ei#k�~�p���k��e�ewum/p��3��rutBÆ o Ç�� ü { r�� �ei#k
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° m{q#� z � º ��î i�m|�{k=�3��vxm/��wu�J�b�Zw ù k����bru�Zm{k�y�rutj�ei#kst�r�~#����zuru�e�bk�nì��r î w!�ek�yZi#r î pªm/p ° m{q#� z �/ -���
h^i#k,t�r�~#�gzuru�e�em/��k�y�w!�ek�p#ru�jyb�ew!�em{r�pxw!�e���x~#�jl=r�zuk�k��e�Zw!�em/��wu�/�/�u� o hji#k,vxm|���e~#�ek�y^yei�r î p�w!�ek
�ew!Ìuk�psm/p¢w,t���wul}kjrutd�ek�t&k��ek�p���k���rJ���eru�ew!�em/p#q î m/�ei}�ei#k�·uæ!¶�µb· È ¶Jybv`k�k��=rutd�ei#kgzuru�e�bk�n»�Zixwum/p �
�x~#�N�ei�k��ek-m/y^ye~��xyb�ewup��em/wu�`zèw!��m/w!�em{r�p�m/ps�ei#k Ä�Ç Ã é · Ç�é · Ç ¶ è!ñ Ãjybv`k�k��srutÁk�wu�Zi�zuru�e�bk�n�� r

° m/q�~#�ek z �/ -®=yZi#r î y^�ei#k-wup#q�~��/w!�Nv`r�yem/�em{r�p�rutÊ�ei�k�vxw!�e�em/���{k�yNwuygw�t&~xp����em{r�psrutÊ�em/l}k
m/p��ei#k¢t�r�~#����zuru�e�bk�n���r î �=hji#k}r�ye��m/�/�|w!�bru�e���`k�i�w�z�m/ru�Zy���ru�e�ek�ybv`r�p����br�l}ru�em{r�p î i�k�p��ei#k
vxw!�e�em|���{kJm|y ô yb�em|�eÌ�m/p#q õ m/p�wgzuru�Z�bk�n � wupx� �ei�k��/r�p#quk��(��m/w!qur�p�wu���/m/p�k�y�w!�ekf�xm{q�i��eyÁm/p �ei#k�r�~#�bk��
ù k���� ° �/m{q�i��ey=w!�ek���m/ye�em/p#q�~�m/yZi#k���t&�er�l ye�em/�eÌ�m/p#q�l}ru�em{r�pxy}���k�n#wul=m/p�m/p�q��ei�k�wJ��m/l�~#�ei�wu�

 u -®



�xm/yb�ewup���k��b�Zw�zuk��{k�����k�t&ru�ek��ek�zuk���yem/p#q=��m/�ek����em{r�p��(vxw!�Z�em/���{k�y��b�Zw�zuk���m/p�w=zuru�e�bk�n�t�ru�gw!�gl}r�yb�
Ï�ÀJ{¢�Zwu��m|wup�yN�`k�t�ru�Zk,�Zi�wup�q�m/p#q»�xm{�ek����em{r�p�y ��î i�m/�/k-w=vxw!�e�em|���{k-�ei�w!���{k�w�zuk�y�r�p#k�zuru�e�bk�n�wup��
k�p��bk��Zy��ei#k^p#k�n�� o �ei#kjl=m/pxm/l ~xlÑ�xm/q�i��(��m/ye�ewup���k r�î m/�/��l}r¿zukjw!���{k�wuye��Ï�ÀJ{��Zwu��m/wupxy��Dí�p��/m/Ìuk
�ei�k¢ru�ei#k�����r î y � t�ru���ei#k¢t&r�~#�Y��zuru�Z�bk�n���r î �ei#k��ek�m/y,p�r�yb�b�er�p�q�m/p�p�k�� ù k���wup���vxw!�e�em/���{k�y
��r�p#ru���b�Zw�zuk����{r�p#q���m/ye�ewup���k�y�r�p��ei#k=m/p�p�k���yZm/�#k�rut1�ei�k}zuru�e�bk�n��Zi�wum/p�� ³ v�v��er�n�m|l=w!�bk��{�
  � Ø rut��ei#kÒ�xm{q�i��ey-ybk�k�p«m/p��ei#k=t&r�~#�Y��zuru�Z�bk�n²�xr î w!�Zk¢yei#ru�e�-i�ruvxy�r�p��ei�k=m/p�p#k��-yem|�#k}rut
�ei�k zuru�e�bk�n��Zi�wum|p � t&�er�lVr�p#k�zuru�e�bk�n��br�wup�wu� ù wu��k�p���zuru�e�bk�n��d�ei#k�ybk�i#ruvxy��ew!Ìuk}�{k�yeyg�ei�wup
z �¢y � wup����#r»p#ru�^��r�p��b��m{�x~#�bk��br»�ei#k-�{r�p#qJ���em/l=k-yb�ew!�em/yb�em/��y��

h�r���r�l}v�m/�{k��ei�k=�xm/q�i��Êwup��,yb�em|�eÌ�m/p#q ±=� ° y �  u  ���gv�w!�e�em/���{k�y î k��Zk1k�n#wul=m/p#k��,t�ru�Á�ei#k
_ zukP��zuru�e�bk�nÒ��r î wupx��{�  ��vxw!�e�em|���{k�y î k��ekjk�n�wul=m|p#k���t�ru�(�ei�kNt�r�~#����zuru�e�bk�n¸��r î � o h^i�kJt&r�~#�Y�
zuru�Z�bk�nÒ��r î i�wu�=��m�î»��~��{�em{k�y(m/p��b��wu�eÌ�m/p#q,v�w!�e�em/���{k�y(t&ru���{r�p�q-�em/l}k�y ��vxw!�e�em/���/k�y¡��m/yew!vxv�k�w!�Zk��
t&�er�l �ei#k�z�m/yem/�x�{kgw!�Zk�w}�Zw!vxm/�x�{�u� � k���wu~�yek-rut��eixm/y��/wu�eÌsrut��xw!�ew ��î k-��i#k��eÌuk����ei#k-wu����~#��wu���
rut��ei#k ±=� ° y�������r�p�yZm/�#k��Zm/p�q¢yel=wu�/�/k��gv`ru�e�em{r�pxy^rut¡�ei#k��bru�ewu�(��w!�ew � t&ru�Zl=m/p�q ±�� ° y � wup��
_ p���m/p#q,�ei#k��ek�ye~��{�ewup�� ±�� ° y��br}�`k�yem|l=m/�/w!�1�br��ei�k ±=� ° y^t�ru�Zl=k���~xyem/p#q�wu�/��rut��ei#k���w!�ew�� r

h^i#k��xm/q�i��Nwup���yb�em|�eÌ�m/p#q ±�� ° yNt&ru�^�ei#k _ zukP��zuru�e�bk�n���r î w!�ek-yei#r î p�m/p ° m{q#� z �/ �º��
�gk�m{�ei#k�� ±�� ° yZi#r î y�v`r î k��Ê�/w î �#k���w�� � p#ru�Á�#r^�ei#k��-yei�r î ��r�p�z�m/p���m/p�qNk�n�v`r�p#k�p��em/wu����k���w��u�
�gru�bk��ei�w!���ei�m/y�m/p��bk��ev��Zk��ew!�em{r�psm/y���mE�`k��ek�p��Jt&�er�l¤�ei�w!��q�m{zuk�p�m/p í k�tà� °  -����±�� ³ yN�xm/ye��~�yeyek��
m|p�É�k��!� z � z �/{ � �eixm/y^m/y�v��Zk�ye~�l=w!�x�/�¢��~#k��br¢wup�m/l}v��er¿zuk�l}k�p��jm/ps�ei#k,wupxwu�{��yZm/y��bk��Zi�pxm/¨�~�ku�

� m{zuk�p¢�ei#k^~�p���k��Z�ewum/p�����rut��ei#kg�#k���w����Zw!�bk^rut��ei#kW��m{q�i��¡wupx�}yb�em/�eÌ�m/p#q ±=� ° y � ��r�l��
v�w!�Zm/ybr�p î m{�ei��ei#kN�Zk�ye~��{�eyÊrut Â i�w!v��bk�����m/yÁ��m�î»��~��{����hji#kNl}r�yb�Á�ek�wuybr�p�w!���{k^m/p��bk��ev��ek��ew!�em{r�p
rut ° m{q#� z �/ �º î r�~��/���`k=Æ äçÖ��iæ$äçÖ9� ��m{k��/�xm/p#qWÙ s  ����,�ei#k Â k�p��b�Zwu�¤½�m|l=m{�Áh^i#k�ru�ek�l��
hji#k¢qu�er î �eiªrutN�ei#k�zèw!��m/wup���ksl}k�wuye~#�ek��«t&�er�lÖ�ei#k»k�n�v`k��Zm/l}k�p�� m|y,yei#r î pªm/p ° m{q#� z �/ -� �
wupx��yei#r î y^ye~#v`k��Z�xmE�`~xyem{zukjqu�Zr î �ei î m{�ei�Ù s   ü ���QÇ¾� ü  -���

h^i#k ±�� ° y�t&ru���ei�k t&r�~#�Y��zuru�e�bk�n²��r î w!�Zk�yei�r î p�m/p ° m{q#� z �/ �¯��,h^i�m/ygm/yg�ei#k�r�p��{�
�xr î t&ru� î ixm/�Ziª�`ru�ei¾�xm{q�i��=wup��¹ye�em/�eÌ�m/p#q ±=� ° y»yei#r î v�r î k��»�/w î �#k���w��u�9h^i#k��#k���w��
k�n�v`r�p#k�p��ey � wu� ù ~�ye�bk��ªt�ru� _ p�m{�bks�b�Zw ù k����bru�e����~#�Zw!�em{r�p � w!�ek�Æ s { ü ��Çê� ü { o �xm{q�i�� r wup��
æbs   ü ��Çæ� ü { o yb�em/�ZÌ�m/p�q r �,õà�-m/y��ek�l=w!�eÌ!w!�x�{k��ei�w!���ei#k�ybk ±=� ° y�ixw�zuk¢w�v`r î k��-�/w î t&ru�Zl
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° m{q�~#�ek z �/ -®2� ³ p#q�~��/w!�}��m|ybvx�/wu��k�l}k�p���l oqpYr wuy}w�t¥~�p����em{r�prutg�em/l}kst�ru�}�ei�k��b��w ù k����bru�Zm/k�y
yei#r î p=m/p ° m/q#� z �/ -��� � m/w!qur�p�wu���/m/p#k�y(m/px��m/��w!�bkB�xm{q�i��ey ��î i�m/�{kJ�ei#k�yel=wu�/��r�ye��m|�/�/w!�em{r�p�y(��ru�Z�ekP�
ybv`r�p�� �br�vxw!�e�em/���/kJl}ru�em/r�p î m{�ei�m/p w�zuru�e�bk�n�� � k�ybv�m{�bk��ei#kN�Zi�w!ru�em/�Nl=ru�em{r�p�rutx�ei#k�zuru�e�em|��k�y �
w,���/k�w!�1��m/ye�em/p����em{r�p}��wup¢��kgl=wu�#k^�`k�� î k�k�p`�xm{q�i��¡�`k�i�w�z�m{ru��wup��»yb�em/�ZÌ�m/p�q-�`k�i�w�z�m{ru��� o ° m{qJ�
~#�ek�t&�er�l í k�t�� °  -����±�� r
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° m{q�~��ek z �/ �ºK� ° m{zukP��zuru�e�bk�n���r î � o w � � r �xm{q�i���wup�� o � � � r yb�em|�eÌ�m/p#q-v��Zru�xw!�xm/�/m/�3� �xm/yb�b�Zm{��~#�em{r�p
t¥~�p����em/r�p�y � yei#r î p�r�p o w � � r �{ruqJ�3�{ruq-wèn�k�y�wup�� o � � � r �{ruqJ�3�/m/p#k�w!�¡wèn�k�y��¡h^i�kJk��Z�eru�¡�xw!�Zy(yZi#r î
�ei�k�yb�ew!�em|yb�em/��wu�J~�p���k��e�ewum/p��3� o Þ ß²r ��h^i#k`�xm{q�i�� ±�� ° w!v�v`k�w!�Zy,�br��#k���w���t&wuye�bk����eixwupw
v`r î k��j�|w î ���ei�k-�/m/p#k��#�Zw î p�t&ru�j��r�l}vxw!��m/ybr�p�i�wuy^w¢ye�{ruv`k�rutg�h{��/{ � wup���m/yNw¢�{k�wuyb�^ye¨�~�w!�ek�y
_ � �br��ei#ks��w!�ew�t�ru� p �ï�J��y���h^i#ksyb�em/�ZÌ�m|p#q ±=� ° �#r�k�y�p#ru��yei#r î w����{k�w!��v`r î k��}�/w î
��k���w���p#ru�¢wupªk�n�v`r�p#k�p��em|wu�N�#k���w�� � wu�{�ei�r�~#q�iª�ei#k���w!�ew�m|p o � r �{r�ruÌv`r�yeyem{���{���/m/p#k�w!�A��w
�/k�wuyb�¢ye¨�~�w!�ek�y _ �¢�/m/p#k�m/y}yZi#r î p��æ�gru�bk��ei�w!�=�ei�k�ybk ±�� ° y¢w!�Zk�ye�/m{q�i��e�{���mE�`k��ek�p��}t&�er�l
�ei�r�ybk}yei#r î p�m/p í k�t�� °  -����±(�x~#k �br��ei�k�m|l}v��er¿zuk�l}k�p���m/p��xm/pxp�m/p#q=�bk���i�p�m/¨�~#k o É�k��!� z �/� r �
o ° m{q�~��ek��xwuybk���r�p í k�tà� °  -���J±�� r
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° m{q�~#�ek z �/ -�2� ê w!��m/wup���k × n oqp�r t�ru���ei�k}k�p�ybk�l �x�{k�rut1�b��wu��k��,vxw!�e�em|���{k�y�t�ru���ei�k _ zukP��zuru�e�bk�n
��r îåo ybr��/m|���/m/p#k r �=h^i�k=ye�{ruv`k � yei#r î p�m|p��ei#k¢m/p�yek�� � m/p���m|��w!�bk�y��ei�w!�-�ei#k¢zèw!�Zm|wup���k}qu�er î y
ye~#v`k��Z�xmE�`~xyem{zuk��{� î m{�ei�Ù s   ü ����Çé� ü  -��� o ° m{q�~#�Zk��xwuybk���r�p í k�t�� °  -���G±�� r

�#k�ybv�m{�bkN�ei#kjvx�ek�ybk�p���k^rutdú1~��{k��Zm/wup}��i�w!r�y�� ³ �{�ei#r�~�q�i}�ei#k^zuru�e�em|��k�y1w!�ek�l}r�z�m/p#q,k��e�Zw!�em/��wu�/�/�
î m{�ei¹�ek�ybv`k����=�brk�wu�Zi¼ru�ei#k�� � vxw!�e�em|���{k�l}ru�em{r�p9yb�em/�/�N�xm/ybvx�/w���y��ei�k�kP�`k����ey»rut��{r�p�qJ���em/l}k
��ru�e�ek��|w!�em{r�p�y��

h^i#k��{r�p#q��bk��Zlé�b��wup�ybv`ru�e�N��wups�`k���k���~���k��st&�er�l Â i�w!v��bk��W��t&ru�N�ei#k�t&r�~#�Y��zuru�e�bk�n
��r î �ÊhÊw!Ì�m/p#q æ`s   ü �gwupx��Æ s { ü � � �ei#k1zèw!��m/wup���k1yZi#r�~��/��qu�Zr î wuy p Ø î m/�ei	Ù s { |Væfì Æbð
  ü ���¡h^i#kNk�n�v`k��Zm/l}k�p��ewu�/�{� �#k��bk��Zl=m/p�k�� z!w!�Zm/wupx��kNt�ru�¡�eixm/y���r î m/y(yei#r î p}m/p ° m{q#� z �/{J���¡õà�¡m/y
��m�î»��~��{�J�br}�b�Zwu�eÌ�vxw!�Z�em/���{k�yJt�ru�g�{r�p#q�k�p#r�~#q�i��em|l}k�y^m/p��ei�m/yf�xr î �br}q�w!�ei#k��g�ei#k-yb�ew!�em/ye�em/��y
p#k���k�yeyZw!�e�}�br �#k��bk���l=m/p#k^�ei�k^zèw!��m/wup���kgwu����~��Zw!�bk��{����i�k�p���kj¨�~�wup��em/�ew!�em{zuk���r�l=vxw!�Zm/ybr�p î m{�ei
�ei#k��ek�ye~��/�ey�rut Â i�w!v��bk��B�,m/yJ��m�î»��~��{��� ø r î k�zuk�� � �ei�kg�`k�i�w�z�m{ru��m/yJw!v�v`k�w!�ZyJye~#v`k��Z��mE�d~�yem/zuk
î m{�ei¢wup}k�n�v`r�p#k�p��»Ùs�`k�� î k�k�p� !�/�,wup���{��5��� ³ �1�/r�p#quk��¡�em/l}k�y � �ei#k^k�n�v`r�p#k�p����#�eruvxy¡��k��/r î
 !�/� � wup��»�ei#k�v��ek���m/���em/r�p»m/y1t&ru� pläçÖ9� ybr��ei#k�k�n�v`k��Zm|l}k�p��ewu���ek�ye~x�{�ey�w!v�v`k�w!���ek�wuybr�pxw!�x�{ku�

h^i#kjt¥wum/�/~��ekNrutd�ei#kjz!w!�Zm/wupx��kj�br��ek�wu�Zi�m{�ey�wuye��l}vx�bru�em/�j�`k�i�w�z�m/ru�1�#k�ybv�m{�bk^�ei#k��/w!�equk
p�~�l,�`k��-rut^�/r�p#q��em/l}k¢�b�Zw ù k����bru��m{k�y ��wup«�`k¢~�p���k��Zyb�br�r���t&�er�l wupwup�wu�{��yem/y-rut����Zr�yeybr�zuk��
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° m{q�~��ek z �/ �¯2� ° r�~#����zuru�e�bk�n��xr î � o w � � r �xm{q�i��Êwup�� o � � � r yb�em|�eÌ�m/p#qjvx�eru�xw!�xm/�|m{�3����m/ye�b�Zm{�x~#�em/r�p
t¥~�p����em/r�p�y � yZi#r î p¹r�p o w � � r �{ruqJ�3�/ruq�wèn�k�y»wup�� o � � � r �{ruqJ�3�/m/p#k�w!�»wèn�k�y��¼h^i#k�k��e�eru�¢�xw!�Zy
yZi#r î �ei#k�yb�ew!�em/yb�em/��wu��~�p���k��Z�ewum/p���� o#Þ ß�r �Óh^i#k¨�xm{q�i�� ±�� ° �#k���w���yswuy�w�v`r î k����/w î-�
*DÂBoqpYr ¹ p �ÄÃ �Êî m{�ei � Æ s { ü ��Ç¢� ü {���hji#k»yb�em|�eÌ�m/p#q ±=� ° wu�/ybr�w!vxv�k�w!��y-�br��#k���w���wuy�w
v`r î k��^�/w î-��î m{�ei�w}�#k���w���k�n�v�r�p�k�p��Jrut+� æ�s   ü �fÇ¯� ü {���hji#k�k��e�eru���xw!�ZyJt&ru�N�ei#k�ybk ±�� ° y
w!�Zk�l�~��Zis�/w!�Zquk��J�eixwup»t&ru� ° m{q�y�� z �/ u  �·z � z �/{ � wup�� z �/ �º�wuy1�eixm/y��xr î i�wu��l ~���is�{k�yeyJ��w!�ew��
o ° m{q�~��ek��xwuybk���r�p í k�tà� °  -���J±�� r

!#á > (»< õ 143�*k*#(41 , (Y"QOU.�0/<%(�3:C2â�$ 6 ä-c Î�ã d-c ä ] 6 (4( Ì (41 7%Í%7 Î C[3:*D"%( , .�$/0 6 3:C ,#> (�143�*k*#(41 , $53 õÁ78 á > (»< õ 143�*k*#(41 , (Y"QOU.�0/<%(�3:C·ñ@$ 6 a:c ÍDã dAc ä ] 6 (4( Ì (41 7%Í%7 ÎA7

 -{� 



t (s)

10
-3

10
-2

10
-1

10
0

10
1

10
2

10
3

<
(

-<
>

)2 >

10
0

10
1

10
2

10
3

slo
pe=2

slope=1.5

0 200 400
1.0

1.5

2.0

° m{q�~#�ek z �/{J�¤� ê w!��m/wup���k × n oqpYr t&ru���ei�k k�p�yek�l,�x�/k,rut¡�b�Zwu��k���v�w!�e�em/���{k�ygt�ru���ei#k�t&r�~#�Y��zuru�e�bk�n
��r îåo ybr��/m|���/m/p#k r �=h^i�k=ye�{ruv`k � yei#r î p�m|p��ei#k¢m/p�yek�� � m/p���m|��w!�bk�y��ei�w!�-�ei#k¢zèw!�Zm|wup���k}qu�er î y
ye~#v`k��Z�xmE�`~xyem{zuk��{�u� o ° m/q�~#�ek��xwuybk���r�p í k�tà� °  -���J±�� r

�em/l}k�y,m/p��ei#k¢l=r��#k����¢h^i#k}�em/l=k¢p#k���k�yeyew!�Z���br�w!v�v��er�wu��i��ei#k»wuyb��l=v��bru�em/�=yb�ew!�bk���wup��`k
��wu�/��~��|w!�bk��������ek��ewum/p�m|p#q��/r î k��(ru�Z�#k��(�bk��Zl=y(m|p �ei�kNk�n�vxwupxyem{r�p�t�ru� ×¯o yek�k ³ v�v`k�p��xmon ³ t&ru�
�#k��ewum/�|y r ��ígyZm/p#q��ei#k�zèwu�|~#k�y�rutgÆ s   ü ¯ ú�æ`s   ü � � wupx����~#�brJ���em/l}k�y p4Â�s {�{=y �·p4ò`s   �=y �
��m{k��/��y × ¹ó� ü �)��� p ÅYô õ ì � ü   � p ÅYô'Å�� ³ v��{ru�grut1�ei�m/ygt&~xp����em{r�p�r�p�w��/ruqJ�3�{ruq�ye��wu�{k o ° m{q#�Ê��� zKr
�#r�k�y^p#ru�N�ek�wu��i�w=yZ�{ruv`k�rut� !�/�}~�p��em/� z ���=y � wup��sr�~#�j�xw!�ew}r�p��{�»k�n��bk�p����br�¹	�J���=y��1h^i�m/y
ye�{r î ��r�p�zuk��equk�p���k��br¢wuyb��l}v��bru�em/���`k�i�w�z�m{ru�gm/yNw}quk�p#k��Zm|��t�k�w!�e~#�Zk-rutD½�Úk�z��sv��er���k�yeybk�ygwup��
��r�l}vx�|m/��w!�bk�y»wupxwu�{��yZm/y=m/p¹l¢wup��ªk�n�v�k���m/l}k�p��ewu�jyem{�e~xw!�em{r�p�y=wup��¼p�~xl}k��Zm/��wu�^yZm/l ~x�/w!�em{r�p�y��
o É�k�k,�xm/ye��~�yeyZm{r�psm/p�É�k��!� z �/��� r

° m/q�~#�ek z �/{� }yei#r î yg�eixw!���ei�k�l}k�wup�vxw!�Z�em/���{k�v�r�yZm{�em{r�p u�þ�y qu�er î y�w!vxv��er�n#m/l=w!�bk��/�
�/m/p�k�w!�Z�{� î m/�eiª�em/l}k�t&ru�¢l}r�yb�=rut��ei#k���wup#quku� ° ru���{r�p#quk��=�em/l=k�y ��u�þ�y w!v�v`k�w!�Zy��br�ye�ew!�e�
qu�er î m/p#q�t&wuye�bk����eixwup«�/m|p#k�w!�Z�{��m/p��em/l}ku� ° ru���em/l}k�y��{k�yey �ei�wupªw�zuru�e�bk�n�e~#�Zp#r¿zuk����em/l}k �
�/m/p�k�w!��qu�er î �ei�m/y�k�n�v`k����bk�� � wuyÁwu�/��vxw!�e�em/���{k�yÊw!�ek�l}r�z�m/p#q î m{�ei���r�p�yb�ewup��Ázuk��{r���m/�3� o&î i�k��ei#k��
m/p«w�zuru�e�bk�nru��m/p��ei#k ù k�� r � ° ru���/r�p#quk�� �em|l}k�y � �ei#k»l=r��#k���v��ek���m|���ey o t&ru��Æ s { ü ��wup��
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° m{q�~��ek z �/{� J� ´ k�wup�v�w!�e�em/���{k�v`r�yem{�em/r�pst�ru�gt�r�~#����zuru�e�bk�nm��r î-�Du l oqpYrYy�o ybr��/m/���|m/p#k r � o ° m{q�~#�ek
t&�er�l í k�t�� °  -���G±�� r

æ�s   ü � r �ei�w!� u�þ�y ¹ pà+ ô âG�dm{t(�ei#k�yb�em/�ZÌ�m/p�q ±�� ° i�wuy�wup�k�n�v`r�p#k�p��em/wu���ewum|� ��u�þ�y ¹ p ��õà��m/y
vx�eru�xw!�x�{k��ei�w!�^�ei�k-wuyb��l=v��bru�em/��ye��wu�/m|p#q�m|yNp#ru�N�ek�wu�Zi�k�����~#k��br=�/wu�ZÌ»rutÁyb�ew!�em/ye�em/��y^w!�^�{r�p#q
�em|l}k�y o ybk�k,�xm/ye��~�yeyZm{r�psm/p�É�k��!�«���/���/� r �

.��/.��/. 	ö¡�á`
»¶k÷Ñ¦u2��)ø12=¶#¡wùg¦�§³©wªì¬�ù�©ú¶#©gù¡Õ§fû���g¦)´
hji#kj�/w!�equk í k���p#r��/��y¡p�~�l �`k���wup��=�ei�kjw!�xybk�p���kgrutdwJ��m/l ~��ei�wu� ù k��ey1�/k�wu��y(�br w,�`k�i�w�z�m{ru��m/p
�ei�k-�e~#�e�x~x�{k�p��N�Zk�q�m/l}k-�ei�w!����r�p��b��wuyb�eygl¢w!�eÌuk����{� î m{�ei��ei�w!�jm/p��ei�k �/wul=m|p�w!�^wup�����i�w!ru�em/�
�Zk�q�m/l}k�y���h��Zwu��k��Zy}m|p«�ei�k��e~��e�x~��{k�p�����r îéî wup��#k���k��e�Zw!�em|��wu�/�{� � wup���ei#k��Zksw!�Zk�p#r î k��/���
��k _ p#k��é�xm/q�i��ey o&î i�m/��i½w!�ek��#k�v`k�p��#k�p��=r�p ù k��»�Zk�q�m{r�p�y r ru�syb�em/�ZÌ�m|p#q�k�zuk�p��ey ����r�l}vxw!�ek
v��{ru�ey�rut��b�Zw ù k����bru�Zm{k�yjm/p��ei#k��e~#�e�x~��/k�p��³��r î,� ° m{q#� z �/� �#î m{�ei��ei#r�ybk�t&ru�N�ei#k�yemon2�(wupx�»t&r�~#�Y�
zuru�Z�bk�n���r î y � ° m/q�y�� z � º»wup�� z �/ -� � wup�����r�l=vxw!�ek�vx�{ru�eygrut�wJ��m/l�~#�ei�wu�Ê��m/ybvx�|wu��k�l}k�p��Ql oqpYr
m|p ° m/q#� z �/{�{ î m/�ei ° m/q�y�� z �/�=wup�� z �/ -®��

h^i#k��Zk-w!�ek,p#r¸�xm/q�i��eyNru�gyb�em/�eÌ�m/p#q}k�zuk�p��eyjm|ps�ei#k-�e~#�e��~��{k�p��=��r î-� �x~��J���s�b�ek�w!�em/p#q
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° m{q�~#�ek z �/{�{2� ³ p#q�~��/w!�}��m|ybvx�/wu��k�l}k�p���l oqpYr wuy}w�t¥~�p����em{r�prutg�em/l}kst�ru�}�ei�k��b��w ù k����bru�Zm/k�y
yei#r î p�m|p ° m{q#� z �/����h^i#k,~�v�v`k��^�b�Zwu��k}m/y^t&ru�j�ei�k,vxw!�e�em|���{k l=w!�ZÌuk�� î m/�ei���m{�Z���{k�y�� o ° m/q�~#�ek
t&�er�l í k�tà� °  -� z ±�� r

�ei#k��b��w ù k����bru�Zm/k�y»wuy¢�Zwup��#r�l î wu�{Ì�y �Jî k���wup¼�#k _ p#k�w�yb�bk�v¼wuy¢�ei#k��em/l}k��`k�� î k�k�p¼� î r
ye~�����k�yZyem{zuk�k�n��b�ek�l=w«m/pÕl oqp�r �½Ú�k _ p����ei�w!�¢�ei#k�v��eru��w!�xm/�/m{���«��m|yb�b�Zm{�x~��em{r�p�t¥~�p����em/r�p¹m/y
k�n�v�r�p�k�p��em/wu� �^±Qo � rµsýü  �Äþ Ý+ÿ �^î m{�ei ü s ���/ -���ªwup�� � s  -���/{y o ybk�k ° m/q#� z �/{�� r�� m/p
��r�p��b�Zwuyb���br,�ei#kNv`r î k��1�/w î½±�� ° y¡ru�xyek��ezuk��}t&ru���xm{q�i��ey¡m/p��ei#kN�em|l}kP��v`k��Zm{r���m/�Jwup��=�Zixw!ru�em/�
�ek�q�m/l=k�y��

h^i#k,ye�/ruv�k�Ù�rut¡w=�{ruqJ�3�/ruq¢vx�{ru�Nrut(�ei�k-zèw!��m/wup���k × n oqp�r	o ° m{q#� z �/{ zKr �#�eruv�y^yb�bk�wu��m/�/�
t&�er�lë{�wup���w!vxv�k�w!��yN�br¢w!v�v��Zr�wu�Zi��ei#k,zèwu�/~�k�k�n�v`k����bk���t&ru�jp#ru�Zl¢wu�d��mE�d~�yem{r�p o Ù s   r w!�
�{r�p#q}�em|l}k�y �xi#r î k�zuk�� �xî k ��wup�p#ru�jt�r��/�/r î vxw!�Z�em/���{k�yNt&ru�j�{r�p#q¢k�p#r�~#q�i��em/l=k�yN�br»�#k��bk���l=m/p#k
�ei#k�wuyb��l}v��bru�em/���`k�i�w�z�m{ru����h^i�m/y�m/y�m/pw!qu�ek�k�l}k�p�� î m{�ei«�ei#k Â k�p��b�Zwu�B½�m/l¢m{� h^i�k�ru�ek�l �
î i�m|�Ziv��ek���m|���ey�Ù s  st&ru�=wup�k�n�v`r�p#k�p��em|wu�/�{���#k���w���m|p#q��xm{q�i�� ±�� ° �¡h^i�m/y�wu�/ybr�w!qu�Zk�k�y
î m{�eiw��ek�ye~��{���#k��Zm/zuk��«m/p9 �¯�{� s����h�w����/ru� °   z�z ±���h�w����{ru�}yei�r î k��ª�ei�w!��t�ru��zuk��e��yZi#ru�e�
�em/l}k�ye��wu�{k�y � w-�e~��e�x~��{k�p�����r î yZi#r�~��/�=ixw�zuk��xwu�/�/m/ye�em/��l=mon#m/p#q oR× n oqp�r ¹ p n r �¡hji�m/y(�xwu�|�/m/yb�em/�
�`k�i�w�z�m{ru�N�/wuyb�ey�~�p��em/��vxw!�e�em/���/k�l}ru�em/r�p�yJ��k���r�l=k�~xp���ru�e�ek��/w!�bk��Ê��t&ru�Nr�~#� î k�w!Ì��{�»�e~#�e�x~x�{k�p��
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° m{q�~��ek z �/{��2� ± �eru��w!�xm/�/m{������m/yb�b�Zm/�x~#�em{r�p�t&ru�}wJ��m/l ~��ei�wu�1�xm/ybvx�/wu��k�l=k�p���m/p��ei#ks�e~#�Z�x~��{k�p��
�xr î �¹h^i�k���m/yb�b�Zm/�x~#�em{r�pm/y�k�n�v�r�p�k�p��em/wu� î m{�ei�w��#k���w���em|l}k�rut� -���/{�y�� o ° m{q�~#�ek�t&�er�l
í k�t�� °  -���G±�� r

�xr î-� �eixm/y��em/l}k-ye��wu�/k,w!v�v`k�w!�Zy��br=�`k-w!�`r�~#��®}y��

³ ��mE�d~�yem{r�p9��r�k î»��m{k�p�����wupï��k�t&r�~�p��9t&ru���ei#k��e~#�e�x~x�{k�p�����r î ��� _ �b�em/p#qª�ei#k
z!w!�Zm/wupx��k���w!�ew � ��m{k��|��m/p#q�� s � ü �#  ��Çà� ü ���)���Zwu� n ) y���h^i#ks��w!�ew î wuy _ � t&ru� p �7  ��y
wupx� p �   ���«y � ��ru�ei¹q�m{z�m|p#q�w�yem/l=m|�/w!��zèwu�/~�ku� � ��~�yZm/p#q ï~s �J����l×wuy¢�ei#k��3��vxm/��wu�
��wu��m/~�ygt�ru���ei#k�zuru�e�em|��k�y � �ei#k���mE�d~�yem{r�p���r�k î»��m{k�p��-��wup��`k î �Zm{�b�bk�p�wuy�� $ ñ ð�� s ¯���lÒn ) y��
° ru�^vxw!�e�em/���/k�yJ�xmE�`~xyem/p#q vx~#�ek��{�»��~#k��br � �Zr î p�m|wup�l}ru�em{r�p � �ei#k-ú1m/p�yb�bk�m/p»�ek��/w!�em/r�pst�ru�N�ei#k
�xmE�`~xyem{r�p���r�k î¢��m{k�p��=m/y�� s �	�WÀJ®JÏ û � ß î m/�ei~�V�ei#k�~�pxm{zuk��Zyewu�Jq�wuy}��r�p�yb�ewup�� ��û �ei#k
����p�wul¢m/�}z�m/ye��r�yem{��� � � �ei�k¢vxw!�e�em|���{k=�Zwu��m|~�y � wupx� ß ³ zèw!q�wu�#�Zr�
 y�p�~�l �`k�� °  -�J±�� ° ru��r�~#�
�b��wu��k���vxw!�e�em|���{k�y � �ei#kg��mE�d~�yem{r�p���r�k î¢��m{k�p��1��~#kN�br � �Zr î p�m|wup=l}ru�em{r�p=m|y�� sàz�ü'z �¢  � � Å n �
w=t&wu���bru�grut�  �2Å n yel=wu�/�{k����
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° m{q�~#�ek z �/{ z � ê w!�Zm/wupx��k × n oqp�r t�ru�(�ei�kJk�pxybk�l,���{k�rutx�b�Zwu��k��¡v�w!�e�em/���{k�yÊt&ru�(�ei#k î k�w!Ì��{�,�e~��e�x~¤�
�{k�p�����r îóo ybr��|m/�=�/m/p�k r �Êh^i�kjye�{ruv`k � yZi#r î p»m/p}�ei#kgm/p�ybk�� � ye~#ququk�yb�ey1�ei#kg�/r�p#q-�bk��Zl¬�`k�i�w�z�m{ru�
l=w����`k-p#ru��l=wu�/�{�¢�xmE�`~xyem{zuku� o ° m{q�~#�ek��xwuyek���r�p í k�t�� °  -����±�� r

X��� � _eÒ�ÿ���Ò�Ò`_e\�f
Ú�k}i�w�zuk}t&r�~�p���ye~#v`k��Z�xmE�`~xyem{r�p�m/p�w�zèw!�Zm/k��3��rut=��r î y���hji#k��xw!�ew»t&�er�l7�ei#k}yemon��ek�q�m|l}k�y
w!�ek�ye~�l=l¢w!�Zm���k���m|p�hÊw!�x�{k z �/{���ú(n#��k�v��gt�ru���ei#k _ zukP��zuru�e�bk�n��xr î-� wu�/��k�n�v`k��Zm/l=k�p��ey î m{�ei
ù k��ey�i�wu�}v`r î k��J�/w î ��m{q�i�����k�ixw�z�m{ru���Áh^i#kNz!w!�Zm/wup���k^qu�Zr î y1ye~#v`k��Y�3��mE�d~�yem/zuk��{��t�ru�1wu�/�·��r î y
î m{�ei�p#r�p��b��m{z�m|wu�Á�em/l}k¢�#k�v`k�p���k�p���k � k�n#��k�v��,�ei�k î k�w!Ì��{���e~#�e��~��{k�p��	��r î¬î i�m/��i�w!v�v`k�w!�Zy
�br=�bk�p����br¢p#ru�Zl=wu����mE�d~�yem{r�p»t�ru�jzuk��e���{r�p#q}�em/l}k�y � wuy^k�n�v�k����bk����

³ yem{q�pxm _ ��wup�����r�p���k��Zp�t&ru�(m/p��bk��Zv��ek��em/p#qg�ei#k��ek�ye~��/�ey�m/y��ei#kN��r�p�zuk��equk�p���kN�br�wuyb��l}v·�
�bru�em/����k�ixw�z�m{ru����hji#k ±�� ° yÊw!�ek�t¥wum{�Z�{�gk�wuyb���brgl=k�wuye~#�ek � wuy��ei#k���w!v�v`k�w!���brj�`k�q�m/p,w^v`r î k��
�/w î �#k���w��st&ru�N�em/l}k�y p �x�J�=y��¡h^i#k��/wu�eÌsrutÁ�{r�p#q��b�Zw ù k����bru�Zm{k�ygye�/m{q�i��e�{�¢wG�`k����eyj�ei�k-�#k���w��
ru�xybk��Zzuk���t�ru� p �x{J����y � wu�{�ei#r�~�q�i �eixm/yÁm/yÁ��ru�e�ek����ew!�x�{kNwuy(��m|ye��~�yeybk���m/p}É�k��!� z �/��� ø r î k�zuk�� �
�ei#k}wuyb��l}v��bru�em/���`k�i�w�z�m/ru��rut1�ei#k}z!w!�Zm/wup���k}m/y�i�w!�Z��k����br���k��bk��Zl=m/p#k î m/�ei�r�~#�-�xw!�ew�� ³ y
��m/yZ��~�yeybk���m/p�É�k��!�����/���/� � �ei#k�v��ek��xm/���em{r�p�yNt&ru���ei#k�zèw!�Zm|wup���k w!�ek�r�p��{����ru�Z�ek�����wuy p�� Ö �
t&ru� _ p�m{�bk p�� �ei#k�z!w!�Zm/wup���k}m/y���r�l}v`r�ybk���rut1yek�zuk��Zwu�Á�bk��Zl=y�� Â r�l}v`k��em{�em{r�p���k�� î k�k�p��ei�k�ybk
�bk��Zl=y���r�p��b�er��|y¡�ei#k^w!v�vx�er�wu�Zi¢�br-�ei#kjwuyb��l}v��bru�em|����k�ixw�z�m{ru��� ³ y1yei#r î p}m/p ° m{q#�K��� z#� �ei�k�ybk
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hÊw!�x�{k z �/{2��ú¡n�v`r�p#k�p��ey��ªwup��¾Æ®�Zi�w!�Zwu���bk���m���m/p#q��ei#ksv`r î k��=�/w î �#k���w��ªrutjvx�eru�xw!�xm/�|m{�3�
�xm/yb�b�Zm{��~#�em{r�pgt&~�px���em{r�p�y`t&ru���ei#k�yb�em|�eÌ�m/p#q^wup��	��m{q�i��d�em|l}k�y � �Zk�ybv`k����em{zuk��{� � wupx���ei#k¡k�n�v`r�p#k�p��
Ù�t�ru�N�ei#k�v`r î k��^�/w î �em/l}k-�#k�v`k�p���k�p���kgrut��ei#k�z!w!�Zm/wup���k�rutÊ�ei#k�wJ��m/l ~��ei�wu�d��m/ybv��/wu��k�l}k�p��
o l=k�wuye~#�ek���wupx��v��ek���m|���bk�� r � ³ ãLk�p��b�Z��m/px��m/��w!�bk�y��ei#k-k�n�v`r�p#k�p��^m/y^~�p���k _ p#k��d�

° �{r î p�wul}k Æ � Ù ñk��� � Ù ��� ñ � $��h^m|l}kP�3m/p��#k�v`k�p���k�p�� ã ã { {
o&î m/�ei�yemonszuru�e�em/��k�y r
É�k�zuk�p·��zuru�e�bk�n � ü {�Ç¾� ü { � ¹ù  ü �  
o �em/l=kP��v�k���m{r��xm/� r
É�m{nK��zuru�e�bk�n { ü ��Ç¾� ü { Ö   ü ®��QÇ~� ü  -�  !�/�
o �em/l=kP��v�k���m{r��xm/� r
° m{zukP��zuru�e�bk�n � �   ü ���QÇ~� ü  -�  ��
o ú1~��{k��Zm/wups��i�w!r�y r
° r�~��Y��zuru�e�bk�n { ü �QÇ¾� ü {   ü ��Çé� ü { ¹ù  ü �  !�/�
o ú1~��{k��Zm/wups��i�w!r�y r
Ú�k�w!Ì��{�s�e~#�e�x~x�{k�p�� Ö ã ¹ù  ü {  

ixm{q�i#k��¡ru�Z��k��¡�bk��Zl=y1��wup»��wu~�yek^�ei#kjz!w!�Zm/wupx��k^�br,qu�er î t¥wuyb�bk��J�ei�wup¢m{�ey�wuyb��l=v��bru�em/�Nqu�er î �ei
o Ù��br¢w!v�v`k�w!�j�|w!�equk��jw!�jyei�ru�e�N�em/l}k�y r �

h^i�m|y¢ye�{r î ��r�p�zuk��equk�p���k��Zw!�bk î r�~x�/�¹�`k��{k�yZy=rut-w�vx�eru�x�{k�l m/t��ei�k�vxw!�e�em|���{k�y¢m/p
r�~��-k�n�v`k��Zm|l}k�p��ey î k��ek¢ru�xybk��ez!w!�x�{k}t&ru�,�{r�p#quk��,�em/l}k�y�� ° ru�,�ei#k¢�ek�ye~��{�ey�m|p��ei�m/y-��i�w!v��bk�� �
����v�m/��wu�/�{�½  �����G�Z �ºG���vxw!�Z�em/���{k�y î k��Zk�ru�xybk��ezuk��d� ø r î k�zuk�� � r�p��{�~{J���G�h®J����vxw!�e�em/���/k�y�v�k��
�xr î ixwu��w=��~#��w!�em{r�p��{r�p#quk��g�ei�wup¨{J���¢y � wup���r�p��/� z �G�Z �¯J��i�wu��w»��~#�Zw!�em{r�p��/r�p#quk��^�ei�wup
�J����y�� ° ru���ei#kgt�r�~#����zuru�e�bk�n���r î-� �ei�k�ybkgp�~�l ��k���y¡�#�eruv»�br�{�  � vxw!�e�em/���/k�y¡�bru�ewu� ��î m{�ei¢r�p��{�
{�� vxw!�Z�em/���{k�yJi�w�z�m/p#q�w �x~#�Zw!�em{r�p��{r�p#quk����ei�wupµ{J���}y��¡h^i�~�y � t�ru���ei#k�z!w!�Zm/wup���k�qu�Zw!vxi�y � �ei#k
wuye��l}vx�bru�em/���`k�i�w�z�m{ru�^m/y^��k�m|p#q}�#k��bk��Zl=m/p�k��s����r�p��{��w}t�k î vxw!�e�em/���{k�y��

h^i#k��Zk�w!�Zk=ybk�zuk��Zwu�Á�ek�wuybr�pxy��ei�w!��vxw!�e�em/���/k�y�w!�Zk=p#ru��ru�xybk��ez!w!�x�{k�t&ru�-�{r�p#q�v�k���m{r��xy
rut��em/l}ku�h^i#k�l}r�yb�}yem/q�p�m _ ��wup����ek�wuybr�p�m/y�v��Zru�xw!�x�{��ú�Ì�l=wupªv�~�l}vxm/p�q#� ± w!�Z�em/���{k�y=w!�ek
m|�/�/~�l=m|p�w!�bk���r�p��{��m/p�w»p�w!�e�er î i�ru�Zm���r�p��ewu���ek�q�m/r�p o ybk�k=É�k��!��{��/{ r�� wupx��ú¡Ì�l=wup�vx~�l}v�m/p#q
vx�er�z�m/�#k�y�wªyel=wu�/�gzuk��e�em/��wu��zuk��{r���m{�3� î i�m/��i¼��wup®l=r�zuk�vxw!�e�em|���{k�y»m|p��brªwup��9r�~#�srut-�ei�m/y
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m/�/�|~�l=m/p�w!�bk���ye�/m/��ku� ³ ����m{�em/r�p�wu�/�{� � �ei�k���wul=k��Zw���wup�p#ru��ybk�k�vxw!�e�em|���{k�y î i#k�p��ei#k���w!�ek��br�r
���{r�ybk��brs�ei#k�r�~#�bk�� î wu�/�Êrut¡�ei#k}wup�p�~��/~�y � wuy��ei#k�r�~#�bk�� î wu�|���Zk ��k����ey��/m{q�i��g~#v î w!�Z��y�wup��
vxw!�e�em|���{k�y1��wupxp#ru����k���m/ye�em/p#q�~�m/yZi#k���t��Zr�l¬�eixm/y���wu�eÌ�qu�er�~�p��d�¡hji�~�y1vxw!�e�em|���{k�y î i�m/�Zi»�ek�wu��i
�ei#k�r�~#�eyZm/�#k�rut��ei#k-wupxp�~��|~�y1w!�Zk-�{r�yb� � wu�{�ei#r�~�q�is�ei#k��»l=w��»�`k��b�Zwu�ZÌuk���wuy^w}p#k î v�w!�e�em/���{k
m{t��ei#k�vxw!�e�em/���/k¢�ek��e~#��p�y-�br��ei#k¢z�m/yem/�x�{k}�ek�q�m{r�p�� ³ �ei�m{����v��eru���{k�l m/y �ei�w!���ei#k»�b��wu�eÌ�m/p#q
v��eruqu��wul×m{�eybk��/t�yer�l}k��em/l}k�y � t&ru��p�r�Ì�p�r î p½�ek�wuybr�p � �{r�yek�y¢w�v�w!�e�em/���{k��bk�l=v�ru��w!�Zm/�{�ªwup��
�ei#k�p��ek��b�Zwu�ZÌ�y�m{��wuy�w»p#k î vxw!�e�em|���{ku��É�r�l}k î ru�eÌ�i�wuyg��k�k�p��#r�p#k��b�e��m/p#q=�brs��w!�e�Zi��ei�k�ybk
k��e�eru��y�����v`r�yb�4��v��er���k�yeyem|p#qs�ei#k}�b�Zwu�eÌuk����w!�ew � wu�{�ei#r�~#q�i�m/�-l ~�ye����k}�#r�p�k=����i�wup���� ³
_ p�wu�Ê��r�p���k��Zp�m/yg�ei#k�p#r�p¤�3p#k�~��b�Zwu�E���x~#r¿��wup�����rut��ei�k vxw!�Z�em/���{k�y � wuy���m/ye��~�yZybk���m/p�É�k��!�Ê{��/�2�
��k�p��b�Zm{t¥~#q�wu�dkP�`k����eyg��r�~��|����wu~�ybk-vxw!�Z�em/���{k�y��br¢�#��m{t���r�~#�jrut��ei#k m/�/�/~�l¢m/p�w!�bk��»�ek�q�m{r�pd�

õ�t¡�ei�k��ek}w!�ek�wup�����ru�Z�ek��/w!�em{r�p�y��/m|p#Ì�m|p#q}�ei#k�vxw!�e�em/���/k,�`k�i�w�z�m{ru���brs�ei#k�m{���{r�p#quk�z�m{�3�
m/p¢�ei#kjz�m/yem{���{kN�ek�q�m{r�p � �ei�m/y1��r�~��/�»t&~��e�ei#k��1wG�`k����J�ek�ye~��{�ey�� ° ru�Jk�n#wul}vx�/k � m{t`vxw!�Z�em/���{k�y�ye�e~��eÌ
m/p�zuru�e�em/��k�y1i�w�zukgw�t&wuyb�bk���zuk��e�em/��wu���#��m{t�� o v`k��Zi�w!vxyÁ��~�kN�br-ú¡Ì�l=wup�vx~�l}v�m/p#q î i�m/�Zi}yZi#r�~��/�
�`k�yb�b�er�p#quk��jm|p�w�zuru�Z�bk�n r�� �ei#k�ps�ei#k�ru�xybk��Zzèw!�em{r�pxy�rutÊ�{r�p�qJ�3�/m{zuk���vxw!�e�em/���/k�y î m/�/���`k���m/wuybk��
�br î w!�Z��y��xm{q�i��ey��
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	� Y ý®],+ \jÒ.-¸��Õ�/�_Zÿ1032�Ò�Õ�/`aNcJ]`_e\�f�ÒÓ\5476UÐZ\-ÿ98,_�f;:
° ru�¡�#k���wu�#k�y ��î k�w!�ei#k��(v��Zk���m/���em{r�p�i�wuyÊ�`k�k�p ��wuybk���r�p��ei#kNwuyeye~�l}vx�em{r�p,�eixw!�Ál¢m/�¤�3�/w!�em{�e~x�#k
ye�bru�Zl=yÁw!�Zm/ybkJt&�er�lù�/m/p#k�w!�Ám/p�yb�ew!��m/�/m{�em{k�y`rut��/w!�equkP�3ye��wu�/kJk�wuye� î w!�Z�¸��r�p�wu�2��r îú° {�� � ��º � �J� � ��  �
��® �   �){J±��¡õàp�t¥wu��� � r�p#k��br}�ei#�ek�k��em/l=k�y1k�wu��i¨�gru�e�ei#k��Zp=<gk�l=m/ybv�i#k��ek î m/p��bk���ã wupx�»r�����wG�
yZm{r�p�wu�/�{����~��Zm/p#q^ru�ei�k��Áyek�wuybr�p�y�ã �/w!�equkNi�m{q�i¤��vx�ek�yeye~#�Zk¡wup��em/�������{r�p#k�yÁt&ru�Zl wup���v`k��Zyem/yb��t�ru�
w!�Á�{k�wuyb�Ê�bk�p���w���yÊwup�� yer�l}k��em/l}k�yÁ�{r�p#quk��Ê�ei�wup�wgl=r�p��ei ° {�� � ��� � ¯��J± � k�n#��k�k���m/p�qg�ei#kJ~�ye~�wu�
�%�àº»��w����/m{t&k-rut�l¢m/�¤�3�/w!�em{�e~x�#k,yb�bru�Zl¢y��gh^i�k�ybk wup��em/�������{r�p#k�y��x�{r��eÌ��ei�k p#k�w!�Z�/�m��r�p�wu�D��r î
wupx�}�#k ��k����¡m{�Áv`r��{k î w!�Z� o ybk�k ° m{q#�)���/  o � rYr ��h^i�kJvx�ek���m/���em{r�p rut��ei#k�ybkN�x�{r��eÌ�m/p#q�k�zuk�p��ey�i�wuy
�`k���r�l}k���k�p��b�Zwu���br�m/l=v��er�z�m/p#q,k�n��bk�p���k��¤���Zwup#quk î k�w!�ei�k��Nv��ek���m/���em/r�p ° º � ¯�  �   z �J±�� � �/r��ZÌÁ�
m|p#q�k�zuk�p��ey»w!�ek�wup�k�n#wul}vx�{ksrut�wupU· Ç?>uÜ ·u¸ ó �Nî i#k�pª�ei�k��/w!�equkP�3ye��wu�{k�w!�el=r�ybvxi#k��Zm|�µ��r î
ye�b�er�p#q��{����mE�`k��ZyÁt&�er�lø�ei#k^p#ru��l=wu�¤��r î t�ru�1w-yem{q�p�m _ ��wup��Áv`k��Zm{r���rut`�em/l}k ° z �G±�� oA@ �gru�Zl=wu�CB
�xr î m/p��ei�m|yj��r�p��bk�n�� î r�~��/���`k-�ei�k,�ei#k�w�zuk��Zw!quk�r¿zuk��-ybk�zuk��Zwu���uk�w!�Zy�t�ru���ei�w!��vxw!�e�em/��~��|w!�
l=r�p��eid� r

� �{r��eÌ�m/p#q=k�zuk�p��ey î k��ek,Ì�p#r î p�m|p��ei#k¢ �¯ z �D
 y�wup��¨�J�D
 y ° z �J± � wup�� î k��ek _ ��yb�j��w!�ekP�
 -{u¯
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° m/q�~#�ek~���/ J� ³ �el=r�ybvxi#k��Zm|��vxm/���e~#�Zk�y�rut
o w r ��r�p�wu�Áwup�� o � r �x�{r��eÌuk��b��r î ��yei#r î �
m/p#q¢��r�p��br�~#��vx�{ru�eyjrut(�ei#k i#k�m/q�i�� o l r rut
�ei#k�ºG���G�3i ± w o ºG���®l � r ye~#�et¥wu��k � î m{�ei
w½��r�p��br�~#��m|p��bk��ez!wu��rutÒ®J�½l t�ru���`ru�ei
vxwup#k��/y�� h^i#kÑ�xr î t�r��/�/r î y½�ei#k ��r�p·�
�br�~#�Zy �s�ei#k¾��r î m/pU�ei�kFEÎk���yb�b�ek�wul m|y
t��er�l î k�yb�,�br�k�wuyb����h^i�k¢vx�{ru�ey w!�ek¢ru�Ä�
�ewum/p#k������w�zuk��Zw!q�m/p#q�r�zuk��¢�bk�p½��w���y}rut
� î m/��kP�3�xwum/�{�»�xw!�ew�t�ru� o w r  -��G2{�{ � k���k�l��
��k��� �¯�ºJ��wup�� o � r   �HG� �¯JI�wup�~�w!�e�� �¯�®��
°  -®��J±��»hji#k=p#k�w!�Z�{�b��r�p�wu����r î rut�vxwup�k��
o w r m/p����|~��#k�yª¨�~xwuyemE�3yb�ew!�em{r�pxw!�e� � yel¢wu�/�E�
wul}vx�/m{�e~x�#k î w�zuk�y ° ��{ �  -��{J±�� � �{r��eÌuk��
��r î wu�#zuk����ey®��r��/� ³ �����em/�Ówum/�¼ybr�~#�ei·�
î w!�Z�¼r�zuk���k�wuye�bk��Zpæ�gru�e�ei ³ l=k��Zm/��w�ru�
ú�~#�eruv`ku�¤h^i#k¯{u¯ z �G�3l ��r�p��br�~#����ru�e�ZkP�
ybv`r�p���y �er�~#q�i��{���br��ei�ksl=k�wup«v`r�yem/�em{r�p
rut^�ei#kKEbk���wèn�m/y-�(zèw!�Zm|w!�em{r�p�y�m/p�m{�ey���wum/�{�
v�r�yZm{�em{r�p o ~�yem/p#qw î k�m{q�i��bk��9�ei#�ek�kP�3��w��
l}k�wup r w!�Zk¢yei#r î p�m/p�v�wup#k�� o � r t&ru�,�ei�k
�em/l}k«m|p��bk��ez!wu�}��G� -®LI�wup�~�w!�e�ø �¯u¯�º � �br
m/�/�/~�ye�b�Zw!�bk�y î m{�e��i�m/p#q��`k�� î k�k�pÓ�ei#k�� î r
�3��v�k�y�rut¸��r î °  -®u¯G±�� ° m/q�~#�ek�wu��w!v��bk��
t��er�lNM^k�tà� °  -��ºG±��
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t¥~��/�/�-yb�e~���m{k�� ���OMjk�n °  u �º �  u -�G±��PMjk�n�v��Zruv�r�yek���yZ~#�DEbk����em{zukN���Zm{�bk��Zm/wg�br-�#k _ p�k�w��x�/r��ZÌ�m/p�q
��wuyek °  u �ºG±#�

 !�^�ei#k�k�wuyb� î w!�Z�µ��r�p�wu����r î ybvx�/m{�ey1m/p��br�� î r�����wup��Zi#k�y � k�wu��i���w!�e�e��m/p#q�wup�w!vxv��ek���m/w!�x�/k
l=wuyeyjrutÊwum{�A�

{��^�ei#k,�#r�~��x�{kP�QEbk��B��r î k�n��bk�p���y^r�zuk���w!�j�{k�wuyb� z � ö rut(�{r�p�q�m{�e~��#k��

���^�ei#k���r î m/yB��r�pxwu��~#vxyb�b�Zk�wul � wup���l}k���m/��m{r�p�wu�`�#r î p�yb�b�Zk�wulérut��ei�k,ybvx�/m/�b�em/p#q·��wup��
z �^�ei#k-vxw!�b�bk���p�l ~xyb�^v`k��Zyem/ye�1t&ru�jw!�j�{k�wuye�^�bk�p���w���y��

hji#k�ybk}���Zm{�bk��Zm|w»i�w�zuk���k�k�p��ek _ p#k��������/w!�bk���wu~#�ei#ru�Zy o ku�¾q#� ° ���G± r m|p�ru�Z��k����br _ p���ru��EÎk��U�
�em/zukg���Zm{�bk���m/w î i�m|�Zi=��r�l}v�~#�bk��Zy���r�~x�/�=~�ybkg�br �#k��bk���l=m/p#kN�x�/r��ZÌ�m/p�q-k�zuk�p��ey1t&�er�l£��w!�ew � �x~��Mjk�nR
 y����Zm/�bk��Zm/w�w!�ek�ye�em/�/���ei�k�l}r�ye� î m|�#k��{��~�ybk�� °   z º%±�� ³ yg�ei�k���r î m/yj����v�m/��wu�/�{��ybv��/m{�^���
w}�/r���wu��ixm{q�i�v��ek�yeye~��ek��ek�q�m{r�p o wup�wup��em/�������{r�p#k r�� rut&�bk�p�w}��i�w!�Zwu���bk��Zm|yb�em/�-yem/q�psrut��x�/r��ZÌ�m/p�q
m|yg�ei�k v��Zk�ybk�p���k�rut�w�v`k��Zyem/yb�bk�p���wup��em/�������{r�p#k î i�m|�Zi�yb�b�er�p#q��/����m/yb�bru�Z�eyj�ei#k�k�wuyb� î w!���SEÎk��
�xr î � � �{r��eÌ�m/p#q�wup��em|�������{r�p�k�y,����vxm|��wu�/�{��w!v�v`k�w!� yem|p#q��{� o r�zuk����ei#k ³ �e�/wup��em/�=ru��r�zuk��}�ei#k
± wu��m _ � ° z � �  u �º%± r�� wu�{�ei#r�~#q�i»r�����wuyem{r�p�wu�/�/��w��#r�~#���{kP���x�{r��eÌ�m/p#q�k�zuk�p��Jr�����~#�ZyJye~���i»wuy1�ei�w!�
v�m/���e~#�ek���m/p ° m{q#�g���/  o � r �=õàp�quk�p�k��Zwu� � ���{r��ZÌ�m|p#q»r�����~#�Zy,l}ru�ek}t&�ek�¨�~�k�p��e�{��m/p��ei#k��gru�e�ei¤�
k���pT<jk�l=m|ybvxi#k��ek � wupx��i�wuy}l}ru�ek�yem/q�p�m _ ��wup�����r�pxybk�¨�~�k�p���k�y}t&ru�Ò�jru�e�ei�k��ZpT<jk�l¢m/ybvxi#k��Zk
î k�w!�ei#k�� ° z ��± � wu�/�ei#r�~#q�i��x�{r��eÌuk��µ��r î �#r�k�yJr�����~#�^m/p»�ei#k,É�r�~#�ei#k���pS<gk�l=m/ybv�i#k��ek�wuy î k��/���

É�k�zuk��Zwu�����/~#k�y»�{k����br�ei#k��#k�zuk��/ruvxl}k�p��¢rut-l}r��#k��/y}t&ru�¢���{r��ZÌ�m|p#q o ��m/ye��~xyeybk��¹m/p
É�k��!�@���/{ r � ° m{��yb� � �ei#k��ekm/y�w¼ye~#ququk�yb�em/r�pU�ei�w!���x�{r��eÌ�m/p#q¹��r�~x�/�ï�`k�~�px�#k��Zyb�br�r��Uwuy�w
��w!�eru�b�eruvxm/� o � î rJ�3�xm/l}k�p�yem/r�p�wu� r vxi#k�p#r�l=k�p#r�pd� � wum/�{��l¢m/�¤�3�/w!�em{�e~x�#k î k�w!�ei#k�� k�zur��{zuk�y-r�p
w��em/l=ksyZ��wu�{ksrut  UG�  ����w���y��«h^i�m|y,k�zur��/~��em{r�pªm/y��/w!�equk��{��#�Zm{zuk�p«���«�ei#�ek�kP�3��m|l}k�p�yem{r�pxwu� �
��w!�er����|m/p�m/�}m/pxyb�ew!�xm/�/m/�em{k�y�rutN�ei#ksp#k�w!�Z�{����r�pxwu�=�xr îý° {�� � ��º%±J�eixw!����r�p�zuk��e�}�ei#k»v�ru�bk�p��em/wu�
k�p�k��equ��m/p��ei#k=w!�el}r�ybv�i#k��ekV
 y,��k�p�yem{����yb�b��w!�em _ ��w!�em{r�p�m|p��br��ei�k}Ì�m/p�k��em/��k�p#k��equ��rutNyb�bru�Zl=y
° �J� � ��® �   �){G±��(õÎp¢��r�p��b�Zwuyb� � �{r î ��t��Zk�¨�~#k�px���=w!�el}r�ybvxi#k���m/�Nz!w!�Zm/w!�xm/�|m{�3��r�p¢�ei�kj�em/l}k�ye��wu�{k�rut
  �HG�  ������w���y-m|y�v��ek��#r�l=m|p�wup��e�/���xw!�eru�b�eruvxm|� � mì�¾ku� � p�k�w!�Z�{��� î rJ�3�xm/l}k�p�yem/r�p�wu� ° { zx� {�� � º� U±��

 -�� 



h^i�~�y � m{�1yek�k�l=y�w!v�v��eruv���m/w!�bkj�br _ �Zye�1��r�p�yem|�#k��1���{r��ZÌ�m|p#q wup#r�l¢wu�/m{k�yJwuyJw��xw!�Zru�b�eruvxm/�jvxi#kP�
p#r�l}k�p�r�p î i�m/��i�m/y��ei�k�p�v`k��e�e~#�e�`k���������w!�er����|m/p�m/� kP��k����ey o ku�¾q#� � �ei#k=��w!�er����|m/p�m/��kP�`k����ey
�#�Zm/zuk��ei#k��b�Zwup�yem/�em{r�pst��Zr�lé�ei#k-p#ru�Zl¢wu� � p#k�w!�Z�{����r�p�wu���xr î �br¢w=�x�{r��eÌuk��m��r î@r �

h^i#k yek���r�p������/~#k ~xybk����brs�#k�zuk��{ruv�l}r��#k��/ygm/y^�ei#k�wèn#m/wu��wuyb��l=l}k��b�Z��rut(�x�{r��eÌ�m/p#q
k�zuk�p��ey���õàp��ei#k��gru�e�ei#k��ZpF<jk�l¢m/ybvxi#k��Zk � �x�/r��ZÌ�m/p�q»wup��em/�������/r�p#k�y�r�����~#��m/p�k�m{�ei#k����ei#k ± wG�
��m _ �-ru�j�ei#k ³ �e�/wup��em|� ° z � �  u -�G±��^h^i�~�y^m{�jm|y^�ek�wuybr�pxw!�x�{k-�br�wuyeye~�l}k �ei�w!�gwuye��l=l=k��b�Zm{k�y^rut
�ei#kNú�w!�Z�ei _ n-�ei#kN�{r���w!�em/r�p rutx�ei#k�ybkNwup��em|�������{r�p�k�y��Êh î r��/m{Ìuk��/�-��wup���m/��w!�bk�yÁw!�ekJ�ei#k�r���k�wup¤�
�/wup�����r�p��b�Zwuye�ey � wupx���ei#k �bruv�ruqu��w!vxi���m/l¢l}k���m/w!�bk��{�s~#vxye�b�ek�wul;rutÁ�ei#k�wup��em/�������{r�p#k�y�� ° ru�
�gru�e�ei ³ l=k��Zm/��w � �ei#k�Mjr��ZÌ�� ´ r�~xp��ewum/pxyÊw!�ZkNrut�yem{q�pxm _ ��wup��Êi#k�m/q�i��(wup���k�n��bk�p�� � k�n��bk�px��m/p#q
t&�er�lTºG� ö �U�br�{J� ö m|p��/w!�em{�e~��#k � �Zwup�q�m/p#q�t��er�l  u  �}�br�®��J�}Ì�lém/p î m/�#�ei � wup���ixw�z�m/p#q}wup
k��{k�z!w!�em{r�p�t&�er�l  !�/��Ì�l �br z � z Ì�l w!�,�ei#k=�ewu�|�{k�yb�-v`r�m/p����¢õÎp�ú1~#�eruv`k � �ei#k»�bruv�ruqu��w!vxi�m/�
t&k�w!�e~#�ek�y^�/m|p#Ìuk����br=�x�{r��eÌ�m/p#q�k�zuk�p��eyg��r�p�yem/ye�Nrut��ei#k É�vxwup�m/yei ± �|w!�bk�wu~ � �ei#k ± ���ek�p�k�k�y � �ei#k
³ �{vxy � �ei#k ³ v`k�p�p�m/p#k�y � wup��½�ei#k�É���wup��xm/p�w�z�m/wup¹l=r�~�p��ewum|p��Zwup#quk�y ° { z ±���h^i#k�ybk�l=r�~�p¤�
�ewum/p�y-k�n��bk�p���t��er�lÖºG� ö �£�brb��� ö �¬m|p��/w!�em{�e~��#k � wup���w!�ek¢l=ru�ek}�ei�wup¹ -{���Ì�l î m/�#k}w!�
�ei#k�m{� î m/�#k�yb�}v`r�m/p����¢��p�k�v`r�yeyem{�x�/k»�ek�wuyer�p¹�ei�w!�»�x�{r��eÌ�m/p#q�r�����~��Zy¢l}ru�Zk�t��Zk�¨�~#k�p��e�{�ªm/p
�ei#k��gru�e�ei#k��ZpW<jk�l=m|ybvxi#k��ek�m/y��eixw!�N�ei#k-l}r�~�p��ewum/p��Zwup�quk�y^m/ps�ei�w!�^i#k�l¢m/ybvxi#k��Zk�w!�ek l}ru�ek
v��er�p�r�~�p���k���wup���rut��/w!�equk���k�n��bk�p��N�ei�wupsl}r�~xp��ewum/p»�Zwup#quk�yNm|p¢�ei#k-É�r�~#�ei�k��ZpS<gk�l=m/yevxi#k��ek
o ye~���i�wuy^�ei�k ³ px�#k�y r �

�� Í [ \YX}Õ�ÐZÒÓ\5476UÐe\,ÿ98,_Zf;:
´ r��#k��|y»i�w�zuk�yZ~#ququk�yb�bk����ei#k�vx�/wu~�yem/�xm/�/m{����rut,w«�bruv`ruqu�Zw!vxi�m/��ru�Zm{q�m/p½rut��ei#k�ybk��x�{r��eÌ�m/p#q
k�zuk�p��ey ° � � { z�� ®�{ � ºJ{ � ¯u¯ �   �#  �  u -®G±�� � w!�eru�b�eruvxm/��l}r��#k��/y�rutJ�/w!�equkP�3ye��wu�{k¸�xr î r�zuk���m/�#kP�
wu�/m���k��m�gru�e�ei#k���p�<jk�l¢m/ybvxi#k��Zk��bruv`ruqu�Zw!v�i���k�n�v��/wum/p�ybr�l}k,t�k�w!�e~#�Zk�yNrut����{r��ZÌ�m|p#q�k�vxm/ybr��#k�y
° º � � � { z�� ºJ{ �   �#  �   z �)± ��î i�m/�/k��ek���k�p��¡p�~xl}k��Zm/��wu��yem/l�~��/w!�em/r�p�y�~xyem/p#q�w�quk�p#k��Zwu����m{����~��/w!�em{r�p
l}r��#k�� ° º!¯G±#v��er�z�m/�#kJt¥~#�e�ei#k��Êk�z�m|�#k�p���kJt�ru�Á�ei#k��xw!�eru�b�Zruvxm/�J�Zi�w!�Zwu���bk���rutx�ei#k��{r î ��t��ek�¨�~#k�p����
z!w!�Zm/w!�xm/�|m{�3�¢wupx��ye~#v�v`ru�e�J�ei#k-�Zk�ye~��{�ey�rutÁ�ei#k-yem|l}vx�{k��Nl}r��#k��/y��

h^i#k _ �Zyb��l}r��#k�� î wuyN�#k�zuk��{ruv`k������ Â i�w!�Zp�k��=wup�� � k ê ru�Zk ° { z ±��¡h^i#k��»yb�e~���m{k���w
 -��{



� î rJ�3�xm/l}k�p�yem/r�p�wu�xl}r��#k�� î m{�ei=l}r��#kP�h{,�bruv`ruqu�Zw!vxi�� o � î r�yb��l=l}k��b��m/��wu�/�{��vx�/wu��k�� @ l}r�~�p¤�
�ewum|p�yZB î i�m/��i�v`k��e�e~��e���ei�k�¨�~�wuyem���quk�r�yb�b�eruvxi�m|�,k�¨�~�w!�em{r�p�t&ru��v`ru�bk�p��em/wu�Êzuru�e�em|��m{�3����r�p�ybk��Y�
z!w!�em{r�p � yem/l=m/�|w!�g�br��ei#k î w���w�ye�/ruvxm/p#q��`ru�b�br�l ��wup�v`k��e�e~#�e��w�p#k�w!�Z�/��� î rJ�3��m/l=k�p�yem{r�p�wu�
�xr î-� wuy���m|ye��~�yeybk��m/p�É�k��!�N !�/{��/® r ��õÎp�ei#k��gru�e�ei#k���p[<gk�l=m/yevxi#k��ek � �ei#k��bruv`ruqu�Zw!vxi��«m/y
��r�l=m/p�w!�bk��}��� î w�zukgp�~�l ��k��³{ °   �)�J± � l=w!Ì�m|p#q��ei�m/y¡w-�ek�wuybr�p�w!�x�/kj�Zi#r�m|��k^t�ru�1�ei#k�m{��l=r��#k����
hji#k��¼~�yek��9yZm/l}vx�{k�k�wuyb� î w!�Z�ú��r�pxwu��t�ru�Z��m|p#q � wup��®�xm/�¼wªybv`k����b�Zwu��k�n�vxwup�yZm{r�p9rut,�ei#k�m{�
k�¨�~�w!�em{r�p�rutÁl=ru�em{r�p � Ìuk�k�vxm/p�q}�ei#k-�ei#�ek�k l}r�yb�^yem{q�pxm _ ��wup��^ybv`k����b�Zwu�`�bk��Zl=y��

h^i#k���t&r�~�p��,� î r�k�¨�~�m|�/m{���Zm|w î i�m/�Zi ¨�~xwu�/m{�ew!�em{zuk��{���Zk�ybk�l,���{k��,w!�el}r�yevxi#k��Zm/���x�{r��eÌuk��
wupx����r�p�wu���xr î yPÅ ° { z ±���hji#k}�x�{r��eÌuk�����r î i�wu��wOEbk�� î ixm/�Zi î wuy k�n��b�ek�l=k��{� î w�z���wup��
�`k�p��jw!�er�~�px��wup��em/�������/r�p#k�y ��î i�m/�{k��ei�k}��r�p�wu����r î î wuy��{k�yey î w�z��u�jh^i#k=µ ÄìÞ�È ¶jrut(�ei#k\EÎk�� �
�ei�ksw!�Zk�w î i#k��ek��ei#k]EÎk��}m/y�t¥~#�e�ei#k�yb��v`r��{k î w!�Z�«wupx���~��ezuk�y��xwu�eÌw î w��ªt&�er�lÖ�ei#ksv�r��/k �
�|m{k�yJr�zuk��^�ei#k-l=r�~�p��ewum|p�yJt�ru�N�ei#k	��r�pxwu����r î wup���yZi�m{t&�ey1~#v�yb�b�ek�wul �br}�ei#k�z!wu�/�{k���y�t�ru�N�ei#k
���{r��ZÌuk��b��r î ��h^i#k���r�p�wu�^EÎk��@��r îùî wuy�w!v�v��er�n�m/l¢w!�bk��{��� î m|��k�wuy�yb�b�er�p�q�wuy��ei#k��x�{r��eÌuk��Ebk����xr î � ° ru�Nw-��wup#qukjrut`vxw!�Zwul=k��bk��Zy � ��ru�ei¢�3��v`k�y�rut���r î vxw!�b�bk���p�y î k��ekgye�ew!�x�{k � wup��=�ei#k
m|p�m{�em/wu�`��r�p���m/�em{r�p�y î r�~x�/���#k��bk��Zl¢m/p#k î i�m/��iµ��r î vxw!�b�bk��Zp î r�~��/��~x�{�em/l=w!�bk��{���#k�zuk��{ruv��

° ~#�Z�ei#k���l=r��#k��|m/p#q î ru�eÌ�k�n��bk�px�#k����ei�k,�ek�ye~x�{�ey^rut Â ixw!�Zp#k���wup�� � k ê ru�eku��h^i#k�m/�
l=r��#k���~�ybk�� w\_���vx�|wup#k1w!v�vx�er�n#m/l=w!�em{r�p o ybk�k^É�k��!�� !�/{��/® r ���/w!�bk��Êl=r��#k��|y�~�ybk�� l}ru�ek1�ek�wu�/m/yb�em|�
quk�r�l=k��b�e�½wup��¼��r�p�yem/�#k��Zk��¹l}ru�ek�l}r���k�y=m/p½yev�k����b��wu�Nk�n�v�wup�yem{r�p�y � ru�»ru�ei#k�� î m|ybk�l=wu�#k
t&k î k���w!v�v��er�n�m|l=w!�em{r�p�y��Áh^i#kNl}r��#k��/yÁ��r�p _ �Zl}k����ei�w!�(�x�/r��ZÌuk��}wup�����r�p�wu�·��r î y¡w!v�v`k�w!�ek��
t&�er�lÖ�ei#k�m/p��bk��Zwu���em{r�prutjk�wuye� î w!�Z�FEbk��ey î m{�ei«�bruv�ruqu��w!vxi�����m/p«yZ~��Zi�l}r��#k��/y���r�p�wu�Nwup��
���{r��ZÌuk��¾��r î y�w!vxv�k�w!�=wuy�� î r�ye�ew!�x�{ksk�¨�~xm/�/m{����m/w ° � � { z#�   �#  ±Nru�}� î r�ybk�vxw!�Zw!�bk���i�w!ru�em/�
�xr î �ek�q�m/l=k�y ° ®�{ � ºJ{ � ¯u¯ �  u -®G±���õÎp�wu�/�Ál}r���k��/y � t&ru��zuk��e���/r î t&ru�Z��m/p#qs�ei#k}�x�/r��ZÌuk��²��r î
î wuyg�ei#k-r�p��{�syb�ew!�x�/k ybr��/~��em{r�pd� ³ yj�ei�k-t�ru����m/p#q î wuyjm/px���ek�wuybk�� � ��ru�ei��x�{r��eÌuk���wupx����r�p�wu�
�xr î y��`k���wul}ksv`r�yeyem{�x�/ku� ° ru�}zuk��e��ixm{q�i�t&ru�Z��m/p�q � r�p��{���ei#kµ��r�p�wu��ybr��/~��em{r�p î wuy}yb�ew!�x�{k �
wupx�«�eixm/y yer��/~#�em{r�p«�ek�ybk�l �x�{k�y��ei#kst&ru�Z��m/p#q�t�ru�}wup���vxw!�Z�em/��~��/w!��l}r��#k��1wuy��ei�k�t&ru�Z��m/p�q�m/y
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m/p����Zk�wuybk����br�m|p _ p�m{���u� ° ru��l}r���k��/y î m{�ei���i�w!ru�em/����r î �ek�q�m/l}k�y � �ei#k=�em/l=k¢ybv`k�p��-m|p��ei#k
�x�{r��eÌuk��«yb�ew!�bks��r�l}vxw!�ek��«�br��ei#k»�em/l}k¢yev�k�p��,m/p��ei#k���r�p�wu���3�/m{Ìuk¢yb�ew!�bks�#k����ek�wuyek��«wuy �ei#k
t&ru�Z��m/p#q î wuyjm/px���ek�wuybk�� ° ºJ{G±��

³ pwu����m{�em/r�p�wu�(�xw!�eru�b�Zruvxm/�=l}r��#k��(����Ú�~ °  -®��J±J~xybk���wJ��m/l�~#�ei�wu�|�{��wuye��l=l=k��b�Zm/�
t&ru�Z��m/p#q � �Zw!�ei#k��}�ei�wup��bruv`ruqu�Zw!v�i��u��h^i�m|y�ye�e~��#��t&r�~�p���x�/r��ZÌuk��¹wup��¾��r�p�wu�f��r î y � wup��
t&r�~�p����ei�w!���ei#k���r îùî r�~��/��wu���e~�wu�/�{��wu�{�bk��Zp�w!�bk��`k�� î k�k�p��ei#k�ybk�� î rm��r î y���h^i�m/y�l}r��#k��
wup��}�ei�k^k�w!�Z�/m{k�� î ru�eÌ�����½�k�qu�Zwuy�wupx�Sm�i�m/�#yZ~#v�v`ru�e�Á�ei#k^i���v`ru�ei#k�yem|y(�ei�w!�¡�ei#kgl}k��Zi�wupxm/yel
wu�/�{r î m/p#q�y î m{�e��i�m/p#q��`k�� î k�k�ps�x�{r��eÌuk���wup�����r�p�wu���xr î y�l=w��»�`k��xw!�eru�b�eruvxm|� � ��w!�ei#k����ei�wup
p#k�k���m|p#q��br=�`k��xw!�er����/m/p�m/� o wuyji���v�ru�ei�k�yem���k������ Â i�w!�Zp#k���wup�� � k ê ru�ek,ru��m{q�m/p�wu�/�/� ° { z ± r �

�� ü no/dÕ(a _e\	��Òqp7rO-�Õ�/�_U+ Õ�f�]�Ò
½�w!�`ru�Zw!�bru�Z�»k�n�v`k��Zm/l}k�p��ey�m/p��eru�ew!�em/p#q=wup�p�~��/m î m{�eisw��Zwu�xm/wu���bk�l}v`k��Zw!�e~#�ek�qu�Zwu��m/k�p��^i�w�zuk
i#k��{v`k���m/p��ei#k�~�p���k��Zyb�ewup���m|p#q}rut¡�ei#k�l}k��Zixwup�m/yel7rut¡�xw!�er����/m/pxm/��m/p�yb�ew!��m/�/m{����wup����ei#k�w!�4�
l}r�ybv�i#k��ekV
 y�quk�p#k��Zwu�N��m/�Z��~��/w!�em{r�p ° ��� � ºJ�G±��«õàp��b�er���~���m/p#q î w�zuk�p�~xl,�`k��Y��� î r«�bruv�ruqu��w!vxi��
m/p�yZ~��Zi«wup�p�~x�/m(v��er���~���k���p#k î vxi�k�p#r�l}k�p�w °   � � ®�� � º zx�   ��ºG±J�x~#�-��m/��p#ru� wu�#k�¨�~�w!�bk��{�
k�n�vx�/wum/p��ei#kjyevxw!�em{rJ���bk�l}v`ru�Zwu��t&k�w!�e~#�ek�y�rut��ei#kgw!�el}r�ybvxi#k��ZkV
 y(ru�xybk��ezuk��¢wup��=l}r��#k��{k��}�{r î �
t&�ek�¨�~�k�p����»z!w!�Zm/w!��m/�/m{���u�(É�k�zuk���wu�d�xw!�eru�b�eruv�m/��k�n�v`k��Zm|l}k�p��ey î k��ek-��r�p��x~����bk�� ° {�{ �   �)� �  u  ��±
�x~#����m/�ªp#ru��k�n#wul=m/p#k�¨�~#k�yb�em{r�pxy rutg�x�{r��eÌ�m/p#q�wup��~��r�p�wu��vxw!�b�bk��Zpxy��ªÉ��b�Zk�wulCt&~�px���em{r�p�y
yei#r î p¹m/psMjk�t�� °   �)��±^�ek�ybk�l �x�{k�r�~#�=p�k�w!�Z�{�K�#��r�p�wu�Nvxw!�b�bk��Zpxy o ybk�k ° m{q#�=���/� o w rYr�� ��~#�}�ei#kM^k���p#r��/�xy»p�~�l ��k���y»t&ru�s�ei#r�ybk�k�n�v�k���m/l}k�p��ey î k��ek�zuk��e�9�{r î wup��9�ei#k²��r î ysk�n�wul¢m/p#k��
î k��ek-�em/l}kP�3m|p��#k�v`k�p��#k�p����

��3X ptrO-�Õ�/�_u+ Õ�f�]`c^Ð70q2�Ò�Õ�/`aNcJ]d_e\gf�Ò
Ú�k�l=r��#k��B�gru�e�ei#k���pv<jk�l¢m/ybvxi#k��Zksw!�el=r�ybvxi#k��Zm|�µ��r î k�n�v`k��Zm/l}k�p��ewu�/�{�m/pª�ei#k��Zru�ew!�em/p#q
wup�p�~��/~�y î m{�ei¼�bruv�ruqu��w!vxi��¹wu�x�#k��d� ³ y���m/ye��~�yZybk��½m/p�É�k��!�B{��/  � �`k���wu~�ybk�rut-�ei#k��Zw!vxm/�
�eru�ew!�em{r�p �ei#k³��r î m/y�k�yeybk�p��em/wu�/�{��� î rJ�3��m/l=k�p�yem{r�p�wu��wup��,��wup �`k1��r�l}v�w!�ek�� î m{�ei��xw!�eru�b�Zruvxm/�
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° m{q�~��ekµ���/{2� � ru�b�br�l �bruv`ruqu�Zw!v�i��«vx�/wu��k���m/p«�ei#ks�eru�ew!�em/p#q�wupxp�~��|~�y���h^i#ks�bruv`ruqu�Zw!vxi��
m|y�m�wu~xyeyem/wup�m/p�v��er _ �{k � i�wuy�w»i�k�m{q�i���rutj !�/����l o w!v�v��er�n�m|l=w!�bk��{��º Ø �ei#k�l=k�wup�i�k�m{q�i��
rutJ�ei#k}wup�p�~��/~�y r�� wupx��wup�wup#q�~��/w!��k�n��bk�p��-rut^ºJ{ ö ��h^i#k��Zm/�#quk�i#k�m{q�i���m/y�m/p���k�v�k�px�#k�p��grut��wu��m/~�y � wu�{�ei#r�~�q�i��ei#k1�bruv`ruqu�Zw!v�i�� �ek�yb�eyÁr�p��ei#kNye�{ruv�m/p#qj�`ru�b�br�lùrut��ei#kJwupxp�~��|~�y�wupx� �ei�~�y
�ei�k,�bruv`ruqu�Zw!vxi���i�wuy^�ei�m|y^r�zuk���wu�/��ye�/ruv�k o ���/  r �^h^i#k-�Zwum|ybk���m/p�p�k��j��m{�Z���{k w!�j�ei#k,��k�p��bk���rut
�eixm/y _ q�~#�ek��Zk ��k����ey^�ei#k-yZ�{ruvxm/p#q��`ru�b�br�l��

l=r��#k����ek�ye~x�{�ey���h^i#k�ybk�k�n�v`k��Zm|l}k�p��eygt¥wu��m/�/m{�ew!�bk�k�n�v��{ru�Zw!�em{r�p�rut��ei#k���r î 
 y���k�ixw�z�m{ru��r�zuk��
w î m/�#k�vxw!�Zwul}k��bk��^��wup#quk���wup�i#r�~���w!�gw��eru�ew!�em{r�p�t&�ek�¨�~#k�p����¢rut�{;<�� ��ru�e�ek�ybv`r�p���yJ�br�{J�
yZm/l ~x�/w!�bk��s�uk�w!�Zy��

w �/.��\� xzy{y}|R~�| ¦�2=´

° ru���ei�k�ybk k�n�v`k��Zm/l}k�p��ey � �br�m/px���ek�wuybk��ei#k]Mjk���p#r��|��ygp�~�l �`k�� � �ei#k�wup�p�~��/~�y^m|y _ �|�{k�� î m{�ei
w~�x~xm/� î m{�ei9wª�{r î z�m/ye��r�yem/�3� �jî w!�bk�� o Ì�m/p#k�l=w!�em/��z�m|ye��r�yem{���o� s �D�5����¯ª��l n�� y r �øh^i#k
v�~�l}vxm/p�q�m/y�t&�er�l �ei�k}r�~#�bk��-�Zm/p�q o�� ��� ����� s �����/ »��l r �br��ei#k=m/pxp#k����Zm/p#q o������A� ��� s  -���Ù¯
��l r�� �ek�ye~��/�em/p#q�m/p¼w«��rJ���eru�ew!�em|p#q oA@ k�wuyb� î w!�Z�^B r Ebk�� o yek�k�É�k��!�� !�/{��/� r �øh^i�m/y=t�ru�Z��m|p#q«m/y
yZm/l=m/�/w!�1�br}�ei#k�t�ru����m/p#q�wuyeye~�l}k��st&ru���ei#k��xw!�eru�b�eruv�m/��l}r���k��/y1�xm/ye��~�yeyek��»m/p�É�k��!�Ä���/{��Jh î r
��wu��m/wu��wu�/~�l=m|p�~�lÓ�Zm/��quk�y(w!�ekNyb��l¢l}k��b�Zm/��wu�/�/�-vx�/wu��k���r�p}�ei�kJ�`ru�b�br�lørut��ei#k^wup�p�~��/~xy � k�wu�Zi
ixw�z�m/p#q»wJm�wu~�yZyem/wup�v��er _ �{k��\� o��H� l r�s � o l rfs �^��k�n�v °Q�}o l2ÀGlH� r nU± î m{�ei���� s  ��/�»��l wup��
l � s {�  ö o ybk�k ° m/q#�«���/{ r �^h^i�m/y�vx�er _ �{k�k�n��bk�p���ygr�zuk��-ºJ{ ö ��w!�	Ç	��® ö �ei#k�m�wu~�yeyem|wup�v��er _ �/k
m|yNyel}r�ru�ei��{���ew!v�k��Zk���t��Zr�l ���Ù¯}l=lé�br���k��er¢~�yem|p#q}yem/�/m/��r�p�k�q��|~#ku�

 -���



ígp#t&ru�e�e~�pxw!�bk��{� � �ei#kNi#r��{k�y(���Zm/�/�{k�� m/p��ei#kNwu�/~�l=m|p�~�lÓ�Zm/��quk�yÊ��r�p�ru�(v�k��Zt�k����e�{� wu�/m{q�p
î m{�ei��ei#k�t&ru�Z��m/p#qsi#r��{k�y�m/p��ei#k}wup�p�~��/~�y � wup���wuy�w��ek�ye~��/�j�ei#k�t&ru�Z��m/p#q���r î �ei��er�~#q�i��ei#k
�Zm/��quk�y m/y �ek���~x��k��«����wupª~�p#Ì�p#r î p«wul=r�~�p�����hji#k»l=m|y4�3wu�/m{q�p�l=k�p�� rut^�ei#k�i#r��{k�y�m/y��ei#k
yewul}k�t&ru�1�`ru�ei»�Zm/�#quk�y��(h^ixm/y(v��ek�yZ~�l=w!�x�{���ek�ye~x�{�ey1m|p¢w v�k��Z�e~#�e�xw!�em{r�p î m{�ei¢l=r��#k�p�~xl,�`k��
{}yb��l=l}k��b�Z�»wup����ei�k-yewul}k-vxixwuybk-wuyN�ei#k-�bruv`ruqu�Zw!v�i�� � wupx���ei�~xyN�#r�k�yjp#ru�jyem{q�pxm _ ��wup��e�{�
�Zixwup#quk1�ei�k1m/p��bk��ev��ek��ew!�em/r�p-rut#�ei#kJ�ek�ye~��/�ey���<gr î k�zuk�� � wup���t&~#�e~��ek î ru�eÌ-yei#r�~��|�-w!�b�bk�l}v��Ê�br
v��ek���m|ybk��{�}wu�/m{q�p¢�ei#kgi#r��/k�y � wupx�»yei�r�~��/�}Ìuk�k�v�m/p»l=m/p��}�eixm/y���m|ye���ek�vxwup���� î i�k�p»��r�l}v�w!�Zm/p#q
t¥~#�e~#�ek��ek�ye~x�{�ey î m{�eis�ei�k�ybk��ek�ye~��/�ey��

³ ¨�~�m|�eÌ�w!�eq�~�l}k�p�����wup���r�l}vxw!�Zk��ei#k¡kP�`k����em{zukNi#k�m{q�i���rut#�ei#k�k�n�v`k��Zm/l=k�p��ewu��l=r�~�p¤�
�ewum/p�y î m{�ei��ei�k»i#k�m{q�i��,rutNl}r�~xp��ewum/pxy-r�p��ei�k»ú�w!�Z�ei ° �� P±��sÚ�ks��r�p�yem/��k��,�ei#k��Zi�wup#quk�m/p
v`ru�bk�p��em|wu�`zuru�e�em/��m{������~�k��br¸�xr î wu���er�yZy^w}l}r�~�p��ewum/p � ��r�l}vxw!�Zk�� î m{�ei��ei#k-��i�wup#quk,m/p�v`rJ�
�bk�p��em/wu�`zuru�e�em/��m{�����x~#kg�br=w}��i�wup#quk-m/p�v`r�yem{�em/r�p»wu�{r�p�q��ei�k�l=r�~�p��ewum|p o �Zi�wup#quk-m|p��|w!�em{�e~��#k
r�p��ei#k}ú�w!�Z�ei � �Zi�wup#quk=m|p��Zwu�xm/wu�Êv�r�yZm{�em{r�p�m/p��ei�k�wupxp�~��|~�y r � ° �er�l É�k��!�¡ !�/{��/®sm/����wup��`k
ybk�k�p��eixwup

v���� ��� � ��� ����s ë � v �� n� o ���/  r
t&ru�-�`ru�ei��ek�wu��l=r�~�p��ewum|p�y�wup����ei#k¢k�n�v`k��Zm/l=k�p��ewu�(��m/�#quk�y � ë � s {���yZm/pBl�t&ru�-�ei#k¢ú1w!�e�ei �
ë � s {��Ut�ru���ei#k�wup�p�~x�/~�y � ���-m/yg�ei#k,kP�`k����em{zuk�i#k�m{q�i��jrut¡�ei�k w!�el}r�ybv�i#k��ek,t&ru���ei#k ú1w!�e�ei
wup����ei�k-l}k�wup�i#k�m/q�i��NrutÁ�ei#k-wup�p�~��/~xy � wup�� v ��m/y��ei#k,i#k�m/q�i��NrutÁ�ei#k-l}r�~xp��ewum/pxy����jk�n�� �

v�� � �+� � � �A� � s ë�� � � ��� � �«ëV� � � � � �� � o ���/{ r

wup��
v�� ��� � � � � s ë ��� v;�� n� o ���/� r

î m{�ei � s �D�/ gwuy1�ei#kgyZ�{ruv`k^rut��ei#kg��ru�b�br�l¬rut��ei#k�wup�p�~��/~�y�� ° ru�J�ei#k�k�n�v`k��Zm/l=k�p�� ��î kg�ew!Ìuk
v;�}s¢z ���/{ �   �D�/�=��l s ��{�� z ��l � v��Zr���~x��m/p#q

v�� � � �A¡ ��¢ � ��� �v�� ��� � � � � ¢ � �U� � s v �� v;� s  ��/�!��l
o �D�/  rPo ��{�� z ��l r ðú{ � o ��� zKr

 -��®



° ru�,�ei#k=ú1w!�e�ei �gv �¯ðÔ{sÌ�l wup��t� � ðV  ��Ì�lm���ew!Ì�m|p#q�l � s¼z � ö � l � � � � � � s �J� ö � wup��
l � � � ��� � s ®�� ö �#î k _ p��

v�� � ��� � ��� ���A£v�� � �+� � � �A� � s o yZm/pWl � rPokv � r��� o yem/pBl � � � ��� � � yem/pBl � � � � � � r»s o �D� ºG��º rPo {èÌ�l r
  �!Ì�l o �D�Ù¯�  � �D�/�J� r ðà�D�/��� � o ���/� r

É�r�l}kNrut`�ei#k^p�~xl,�`k��Zy(~�yek��=m/p��ei�m/y(��wu�|��~��/w!�em{r�p}w!�ekgybr�l}k î i�w!�1w!�e�xm{�b�Zw!�Z� � �x~#�¡m{�¡w!v�v`k�w!�Zy
�eixw!�1�ei#k�wup�p�~��/w!�1l=r�~�p��ewum|p�y1w!�Zkjrut��er�~�q�i��{���ei#k���ru�Z�ek����1ru���#k��1rut�l¢w!q�p�m{�e~��#k�m/p¢i�k�m{q�i�� �
v`k��Zixw!vxy=yemon��em/l=k�y¢�/w!�equk��»�ei�wup¼�ei#k��ªr�~#q�i����br��`ku� ° ~#�e~��ek�k�n�v`k��Zm/l}k�p��ey¢yei�r�~��/��~�ybk
yZl=wu�/�{k���i�m/�/�|yN�Zw!�ei#k����ei�wup�l}r�~�p��ewum/p�y�t&ru���ei#k ��m/�#quk�y����jru�bk=wu�|ybr»�eixw!���ei�k�kP�`k�����rut��ei#k
�|wup�� � r���k�wup¢��r�p��b�Zwuyb�ey�m/y¡~�p�Ì�p#r î p � wupx�¢l=w��}��kN�ei�kjv��Zm|l=w!�e� l=k��Zi�wup�m|yelÀt&ru�1�{r���wu�/m���m|p#q
�ei�k �x�/r��ZÌ�m/p�q¢wup��em|�������{r�p�k�y�m|p��ei#k�w!�el}r�ybv�i#k��ek ° { z��«z �J±#�N�ei#k�w!�`r¿zuk���wu�|��~��/w!�em{r�p���wup�p#ru�
�ew!Ìuk¢�ei#k}r���k�wupxy,m/p��br�wu����r�~�p�� � �x~#��m{�-m|yg�Zk�wuybr�p�w!�x�{k}�br���r�plEÎk����e~��ek}�ei�w!�-�br�l}r��#k��Á�ei#k
kP�`k����Êrut��/wup�� � r���k�wup ��r�p��b�Zwuyb�ey��ei#k1k�n�v`k��Zm/l=k�p��ewu���Zm/�#quk�y�l�~�yb���`k¡�ewu�/�{k����ei�wup-�ei#k�� î r�~��/�
p�k�k����br=�`k�t�ru�gl}r���k��/m/p#q�vx~#�Zk��{�=�bruv`ruqu�Zw!vxi�m|��kP��k����ey��

��~#��� î r���r�p��b�er��Jvxw!�Zwul}k��bk��Zy�w!�eks�ei#k�vx~�l=v��x~�n���w!�bkµ� �(î i�m/��i��Zwup�quk�y t&�er�l
���br z ������l=â � y � wup��é� �¡î ixm/�Zit&ru���ei�k�ybk�k�n�v`k��Zm|l}k�p��ey �Zwup#quk�y=t��er�l {JÏ9�br�®JÏ9�Zwu� � y
o  UG2�¤<�� r � h^i#k�yek�� î r¼��r�p��b�er��-v�w!�Zwul}k��bk��Zy��#k��bk��Zl=m/p�k��ei#k�p#r�p��xm/l}k�p�yem/r�p�wu�5Mjr�yeyb���
o �	� r wup��½ú¡Ì�l=wup oR
]¥Är p�~�l �`k��Zy o É�k��!�j !�/{��/  r �½hji#k�M^r�yeye���ªp�~xl,�`k��Ò�	� s � ÀJ{���¦
m|y�q�m{zuk�p�m/p�bk��Zl=y}rut	¦ � �ei#k�ybvxwu��m/p�q��`k�� î k�k�p��ei�k�t�ru�Z��m|p#q��Zm/p#q�y o  -®��/{���l r�� wup��ª�ei#k
l¢wèn�m/l�~�l×zuk��{r���m/�3� � �ei�w!� î r�~x�/�¹�ek�yZ~��{�=t&�er�lGw�yb�bk�wu�#� � wèn�m/ye��l=l=k��b�Zm/���xr î m/p¹�ei#k
w!��ybk�p���k�rut��bruv�ruqu��w!vxi�� � � s o �@ÀJ{JÏ r-o ��À�� r Å Ý4n �¨§ Å£����A© o ybk�k«ú�¨�� o  !�/��® rYr �Th^i#k�ú¡Ì�l=wup
p�~�l �`k�� 
]¥~sýo � � �A� � � � £ À��.ª ©U� � � r n»m/y-q�m/zuk�p������ei#k»yZ¨�~�w!�Zk����Zw!�em{r�rutN�ei#kswup�p�~x�/~�y��erJ�
�ew!�em/r�pªv�k���m{r�� � � � �A� � � � £ s {JÏ�ÀJ� � �br��ei#ks�ek��/wèn#w!�em{r�p�em/l}k�t�ru�=~�p�t�ru�Z��k��ª��m|yb�e~#�e�xwupx��k�y ��.ª ©u� � � s � � ÀJ{ o �w� r Å Ý4n o ybk�k�É�k��!�j !�/{��/� r�� ��m/k��/��m/p#q 
O¥àstoqz Ï�À�� � r n o �wÀJ� r �®h^i�m|y}��m{tM�
t&k��Zy¢t��er�l×�ei#k���k _ p�m{�em{r�pªrut 
O¥ q�m{zuk�p9m/p¼É�k��!�g !�/{��/ ����¹w«��r�p�yb�ewup����®õàp½�ei#k�v��Zk�ybk�p��
k�n�v`k��Zm/l}k�p��ey � �D�/  ��«x�	�O«x�D�/���=wup����D� z ��  � § â « 
O¥ «ï  � § â �
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õÎp��ei�k�w!�xyek�p���k�rut¡�bruv`ruqu�Zw!vxi�� � �ei#k���r î m/p��ei�m/y�vxw!�Zwul=k��bk�����wup#quk}m/y��Zi�w!�Zwu���bk���m���k������
k�wuyb� î w!�Z�svx�eruvxw!q�w!�em/p#q;M^r�yZyb��� î w�zuk�y °  -��{ �  -���J±��(Ú�m{�ei¢�ei�kg�bruv`ruqu�Zw!vxi��¢m/p»vx�/wu��k � i#r î �
k�zuk�� ��î k^ru��ybk��ezukN� î r ye�ew!�em{r�p�w!�e� î w�zukjvxw!�b�bk���p�y î m{�ei}���Zwul=w!�em/��wu�/�/�,��mE�`k��ek�p��¡�Zi�w!�Zwu���bk����
m/yb�em|��y � wuy�m/�/�/~xyb�b�Zw!�bk��s�����ei#k ��r�p��br�~#��vx�{ru�eyjrut(�3��vxm/��wu���em/l}kP�3w�zuk���w!quk���yb�b�ek�wul7t&~�px���em{r�p�y
m/p ° m/q#�����/� o ybk�k�É�k��!�»{�� z t&ru�}w���m|ye��~�yeyem/r�p�rut^yb�b�ek�wulÖt¥~�p����em{r�p«��wu�/��~��/w!�em{r�p r � ³ ��i�m{q�iM^r�yZyb����p�~�l ��k���y o mì�¾ku� � i�m{q�i,vx~�l}vxm|p#q1ru�Á�{r î �eru�ew!�em{r�p r wjp�k�w!�Z�{�±° >!Ç ·!¸-��r î¢o ° m{q#�G���/� o w rYr��
�ek�ybk�l �x�/m|p#q}�ei#k,l}ru�Zk,t&�ek�¨�~�k�p��e�{��r�����~#�e�Zm/p�q=w!�el}r�ybvxi#k���m/��vxw!�b�bk��Zpxy o ybk�k ° m/q#�����/  o w rYr�� m/y
ru�xybk��Zzuk����¡w ye�b�er�p#q���rJ���eru�ew!�em/p#q5Ebk��Jyel=r�ru�ei��/�¸��r î yJw!�er�~�px�¢�ei#k�wup�p�~��/~�y ��î m{�ei»w yZl=wu�/�E�
wul}vx�|m{�e~��#k î w�zuk,rut���r�p�wu� î w�zuk�p�~�l �`k��g� î r�m/p���~x��k��»���s�ei#k-� î r�l}r�~�p��ewum/p�y�� ³ ���{r î k��M^r�yZyb����p�~�l ��k���y-w³²�¸ >�Å�Æ ¶ Þ ��r î m/y-ru�xybk��ezuk�� o ° m/q#�D���/� o � rYr ���ei#kYEÎk��,m|y î w�z�m{k�� wup��«m{�ey
ybv`k�k���l�~��Zi��{r î k�� o ybk�k»wu�/ybr ° m{q�y��g���Ù¯ o w � � rYr � ³ yb�b�er�p#q î w�zuk�p�~�l �`k��Y��t&r�~#� ��r�l}v`r�p#k�p��
rut��ei�k¸��r î�_ k��|��i�wuy�w!��m/ybk�p �dî m/�ei�r�p#k=wup��em/�������{r�p#k o ��r�~�p��bk��Y���eru�ew!�em/p�q�zuru�e�bk�n r v��ek�ybk�p��
~#vxye�b�ek�wul rut�k�wu�Zil}r�~�p��ewum/p � �ei#k¢ru�ei�k��,r�p#k��#r î pxyb�b�ek�wul � �/m{Ìuk=m/p�wWM^r�yZyb�����{k�k î w�zuk
° ® z ±���õÎp��ei�k�w!�el=r�ybvxi#k��ek � �ei#r�~�q�i � ~�p��/m{Ìuk m/p��ei�k�k�n�v`k��Zm/l}k�p��gi�k��ek � m{��m|yj�ei#k}~#v�yb�b�ek�wul
�Zm/��quk o v`r��{k î w!���¹��~#�ez!w!�e~#�ek�rut��ei�k�Ebk�� r�î i�m|�Zi¹m/y»l}ru�ek�vx�er�p#r�~�p���k����9h^i�k��ek�m/y»ybr�l}k
k�z�m/�#k�p���k»�ei�w!� �ei�k»�#r î p�yb�b�ek�wul zuru�e�bk�n î m/�/�¡l}r¿zuks�br î w!�Z��y��ei#k¢k�¨�~�w!�bru�}m/p«w��ek�wu�Jw!�4�
l}r�ybv�i#k��ek ° ®J� �   ���J± � wup��ª�ei�~�y��ei#k�~#vxye�b�ek�wul wup��em|�������{r�p�ksyek�k�p�m/p�ei#ksk�n�v`k��Zm/l=k�p���m/y
l}ru�ek�m/l}v`ru�e�ewup�� �jm/p��ei�k�w!�el}r�ybv�i#k��ek � �ei#k��x�{r��eÌ�m/p#q�wup��em/�������/r�p#k�m/y¢~#vxyb�b�ek�wul×rut��ei#k
�bruv`ruqu�Zw!vxi��u�

� �/r��ZÌ�m/p�q½wup��em|�������{r�p�k�y�w!v�v`k�w!��l}r�ye��rut��bk�pÓybk�vxw!�Zw!�bk��/� � m/p®k�m{�ei#k����ei#k��gru�e�ei¤�
³ �e�/wup��em/� � ú�~��eruv`k�wup=ru�J�ei#k ± wu��m _ � � �gru�e�ei¤� ³ l}k��Zm|��wup»ybk����bru� � wu�{�ei�r�~#q�i¢�#r�~��x�{kP���x�{r��eÌ�m/p#q
k�vxm/yer��#k�y o ybk�k ° m{q#�Á���/  o � rYr �#r�r�����~�� ° º � {�� � ��� �  u -� �  -{�{J±#���ei�kN� î rJ��t�r��/�}ye��l=l=k��b�e�,rut��ei#k
w!v�vxw!��w!�e~�y,vx�ek�ye~�l=w!���{��t¥w�zuru��y��ei#k»�#r�~��x�{kP���x�{r��eÌ�m/p#q�vxw!�b�bk��Zpd��h^i#k»���eruv«m/pJEÎk���m/p��bk�p¤�
yem{��� � m/px���ek�wuybk,m/p î w�zuk�wul}v��/m{�e~��#k � wup���~#vxyb�b�Zk�wul;yei�m{t&�NrutÁ�ei#k,� î r�yb�b�er�p#quk���i�m{q�ixy��ei�w!�
î k-ru�xybk��ezuk,t�ru�^���{r��ZÌuk�����r î w!�ek,m|p�w!qu�ek�k�l}k�p�� î m/�eis�ei#k-yem/l}v��/m _ k��»�xw!�eru�b�eruv�m/��l}r��#k��/y
° { z�� ºJ{ �   �#  �   z �J± �Êî i�m|�Zi�w!�ek¢yZ~#v�v`ru�e�bk��������ek�yZ~��{�ey�t&�er�l quk�p#k���wu�¡��m{�Z��~��|w!�em{r�p�l}r��#k��/y
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° m{q�~��ekÒ���/�2�,h^m/l}kP�3w�zuk��Zw!quk���ye�b�ek�wul t¥~�p����em{r�p���r�p��br�~#�Zy-��wu�/��~x�/w!�bk���t&�er�l k�n�v`k��Zm|l}k�p��ewu�
�xw!�ew=t&ru� o w r ��r�p�wu���xr î wupx� o � r �x�{r��eÌuk�����r î �Nh^i�k-v`k�w!Ì�yjrut(�ei#k,�Zm|�#quk�y^w!�ek�m/p���m/��w!�bk��
���}i#k�w�z��=��wuyei�k��=�/m/p#k�y � wup��}�ei#kgv��er _ �/kJrutdk�wu��i¢��m/�#quk^m/y1yei#r î p}�����x�|wu�eÌ}��~#�ezuk�y1r�~#�eyem/��k
�ei�k��Zm/l rut��ei#k��er�~xp���vxwup#k��/y��;h^i#k���r�p��br�~#��m/p��bk��ez!wu�-m/y� -�¹��l n�� y�t&ru���`ru�ei�vx�{ru�ey��
hji#k}wup�p�~x�/~�yg�eru�ew!�bk�y,��r�~�p��bk��Y�3���{r��eÌ î m/yek � wup����ei#k¸��r î m/y�m/p��ei#k}��m{�ek����em{r�p�rutJ�eru�ew!�em{r�p
o k�wuye� î w!�Z� r �1hji#k5Mjr�yeyb���=p�~�l �`k��Zy��	�,t�ru�J�ei#k@��r�p�wu��wup��¢���{r��ZÌuk�����r î yJw!�ek��D�/����Ç²�D�5�){
wupx�ì�D�/{�{�Ç¢�D�5�){ � �ek�ybv`k����em{zuk��/� o vx~�l}vì�x~�n¯� s �u¯J����l=â � y�wup��¾{�®J����l=â � y r ��t&ru����ru�ei
�xr î y � �ei#k�ú¡Ì�l=wup�p�~�l ��k���m/y 
O¥�sÑz �/����  � § õ o � s �JÏ���wu� � y r �jh^i�k,i�m{q�i�ygwup����/r î y
rutd�ei�kgyb�b�ek�wul¬t¥~�p����em{r�p=w!�Zkgm/p��xm/��w!�bk��}���}��r��|�=�{k��b�bk��Zy}<®wup���½��ek�ybv`k����em{zuk��/�u�Áhji#k^�x�/wu�ZÌ
��ru�ey^m/p���m|��w!�bk��ei#k-i#ru�Zm���r�p��ewu���{r���w!�em{r�p�rutÁ�ei#k i#ru� _ �/l v��Zru��ku�
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° º!¯G±��JÉ��em/�/� � ��m{�ek����N��r�l}v�w!�Zm/ybr�psrutÊ�ei#k-k�n�v`k��Zm/l}k�p��ewu��ru�xybk��ez!w!�em{r�p�y î m{�eis�ei#k-w!�el}r�ybv�i#k��ek
m/y¡p�ru�(v�r�yZyem{�x�{k�yem/px��kN�ei#kjybv`k����b�Z~�lùrut��gru�e�ei#k��Zp´<jk�l=m|ybvxi#k��ekN�bruv`ruqu�Zw!v�i���m/y¡�#r�l¢m/p�w!�bk��
��� î w�zuk�p�~�l,�`k��ZyQ{�wup��m� � �ei#k��Zl=wu�`��r�p��b�Zwuyb�eyj��k�� î k�k�p���r�p��em/p�k�p��eyNwup��sr���k�wup�y^��r�l=vx�/mE�
��w!�bk}�ei#k��xw!�eru�b�eruv�m/�-t&ru�Z��m/p#q � wup����xw!�er����/m/pxm/��vxi#k�p�r�l}k�p�w¢wu�|ybr»v��/w���wup�m/l=v�ru�Z�ewup��g�er��{k
° � � ®�{ �   �#  �  u -®G±��

h^i#k�wJ��m/l ~��ei�wu���x~�n¢��w!�e�Zm/k��¢���=�ei#k{EÎk��Nm/y1�3��vxm/��wu�|�{��� �em/l}k�yJyel=wu�/�{k��J�ei�wupsm/p»�ei#k
��r�p�wu�1��wuybk � k�zuk�p«t&ru� yem/l¢m/�/w!��vx~�l}v�m/p#q��Zw!�bk�y wupx��ú¡Ì�l=wup�p�~�l ��k�� o p#ru�,yei#r î p r ��h^i#k
wJ��m/l�~#�ei�wu���x~�n���wup��`k,�#k��bk��Zl¢m/p#k�������m/p��bk�qu��w!�em/p#q=�ei#k �Zwu��m/wu��zuk��{r���m/�3�sv��er _ �/k�y � yei#r î p
m/p ° m{q#����� z ��h^i#k=�x�/r��ZÌuk��¯��r î yei#r î p o �	� s �D�/{�{�Ç¢�D�5�){ r i�wuy w�p#k�� wJ��m/l ~��ei�wu���x~#n
rutj u  ���s��l â�� y �`î ixm/�{k��ei#k���r�p�wu�D��r î yei�r î p o �	� s �D�/����Çx�D�5�){ r ixwuy�w�p#k���wJ��m/l�~#�ei�wu�
�x~�n�rut z ¯J������l â�� y � r¿zuk�� z ��� Ø �/w!�equk�� � �#k�yevxm{�bk=�ei#ks�Zixwup#quk�m|p�t&ru�Z��m/p#q�����r�px�{�¯�J� Ø �
h^i#k�zuk��{r���m{���»v��Zr _ �{k�yJ�ek��/w!�em{zuk��br}�ei#k-��k�p��bk��^rutÊ�ei#kµEbk��eyNw!�ek-yei#r î p�m/p ° m{q#�w���/���{<gk��ek � w
��r�p��br�~#�1�Zk�v��ek�ybk�p��em/p#q��ei#kjv�r�yZm{�em{r�p�rut`�ei#k¶Ebk���i�wuy���k�k�p¢�Zi#r�ybk�p � wup��»��w!�ew-w!�ek�yei�m{t&�bk������
�ei�m/y���wu��m/wu�Áv`r�yem{�em{r�p��`k�t&ru�ek=w�zuk��Zw!q�m|p#q#�»h^i�k¸��r�p�wu�REbk��,w!v�v`k�w!�Zy�ye�/m/q�i��e�{��p�w!�e�er î k���wup��
i�wuy^w¢yb�bk�k�v`k��^zuk��{r���m{�3�squ�Zwu��m/k�p����

h^i#k}z!w!�Zm/w!�xm/�|m{�3��rutJ�ei#k}�x�/r��ZÌuk�����r î m/p��ei#k=k�n�v�k���m/l}k�p��ey�m/y�l ~x�Zi�i�m/q�i#k����ei�wup
�ei�w!�-rut��ei#k`��r�p�wu�»��r î � ° ru�}��r�p�wu����r î o ° m{q#�g���/� o w rYr�� �ei#k»zèw!�Zm|w!�em{r�p�y�t&�er�l �ei#k»l}k�wup
ybvxw!�em|wu�¡vxw!�b�bk��Zpªw!�ek�yel=wu�/� � wup��m/p�ye�ewup��ewup#k�r�~xy yb�b�Zk�wul t¥~�p����em{r�p _ k��/��y,�ek�ybk�l �x�{k»�ei#k�m{�
�em/l}k�w�zuk��Zw!quku�éh^i�m/y���wup��`k�ybk�k�p®m|p ° m{q#�W���/®2��w�ybk�¨�~#k�p���k�rut ye�b�ek�wul vxi#ru�bruqu�Zw!v�i�y
�ek�zuk�wu�J�ei#k���r�p�wu�³��r î yb�b��~����e~#�eku� ° ru�}�x�{r��eÌuk��ì��r îýo ° m{q#�����/� o � rYr�� �ei�k�m/pxyb�ewup��ewup�k�r�~�y
vxw!�b�bk��Zpxy���mE�`k�����r�p�yZm/�#k��Zw!�x�/�,t&�er�lø�ei#kg�em/l}k^w�zuk���w!quk�r¿zuk��Jl=r�yb��rut`�ei#k^v�w!�Zwul}k��bk��J�Zwup#quk
m/p�zuk�yb�em{q�w!�bk�����ybk�k ° m{q�y��«��� º}wup��¨���/���

h^i#k�zuk��{r���m/�3�½�em|l}k�yek��Zm{k�y�t�ru�µ��r�p�wu�@��r î-� l=k�wuye~#�ek��9w!��w _ n�k��9v`r�m/p��»m/p¼�ei#k
�x~�m|� � wu�/yer«yei#r î y¢p�k�w!�Z�{�v�k���m{r��xm/��zèw!�Zm|w!�em{r�p�y¢yZ~#v`k��Zm/l}v`r�ybk��r�p½w«p#r�m/yb��xwu�ZÌ�qu�er�~xp��
o ° m{q�y��=���Ù¯ o w � � rYr��Nî m{�ei�wup¹wuyeyer���m/w!�bk��¹v�k���m{r��rut� �º�wup�p�~��/~�y��eru�ew!�em/r�p�y��¹h^i#k����{r��ZÌuk��
��r î i�wuy�w»���er�wu�¤���xwupx��ybv`k����b�Z~�l �xî m{�ei�ybv`k����b�Zwu��v`r î k���·¬��k����ek�wuyem/p#q î m{�ei�t��ek�¨�~#k�p����
ëÑo ° m{q#�»���Ù¯ o � rYr �7<gr î k�zuk�� � m/�ey}�x~x���e~�w!�em{r�p�y��#k����ek�wuybk î m/�eiì�	��wupx� � w!� zuk��Z���{r î �	� �
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° m{q�~��ek���� z � ³ ��m/l�~#�ei�wu�/�{��w�zuk��Zw!quk���wJ��m/l�~#�ei�wu�Êzuk��{r���m{����v��er _ �{ku�-h^i#k���w!�ews��ru�e�ek�ybv`r�p��
�br��ei#ksyb�b�ek�wulÖt¥~�p����em{r�p�y yei#r î p�m/p ° m{q#�����/����h^i#k�yek¢zuk��{r���m{�3��v��er _ �{k�y w!�ek�t��er�l �em/l}kP�
w�zuk��Zw!quk�����w!�ew��

  z  



-20 -10 0 10 20

r-r0 (cm)

-15

-10

-5

0
u

(c
m

/s
)

(a)

-20 -10 0 10 20

r-r0 (cm)

-10

-5

0

5

u
(c

m
/s

)

(b)

.......................................................................................................................................................................................................................
........
....
......
......
.......
.........
...........
...........
...........
.........
........
........
..........

.......................................

.............................................................................................................................................................
.......
...
....
.......
..........
............
..........

.........
........
..........

.................
..............

...........
........

........
.....

..............................
.

.
...............................

° m{q�~#�ekÒ���/�2� ³ ��m/l�~#�ei�wu�/�{��w�zuk��Zw!quk��wJ��m/l ~��ei�wu�Ázuk��{r���m{�3��v��er _ �{k � �Zk��/w!�em{zuk��br��ei#k=��k�p��bk��
rut��ei�kµEÎk�� � t&ru� o w r ��r�p�wu����r î wup�� o � r �x�{r��eÌuk��µ��r î � ³ �N�Zm/q�i�� � �ei#k���r�p��br�~#�^q�m{z�m/p#q � � m/y
m/p��xm/��w!�bk������ei#kg��w!�ew,w!�ekgyei�m{t&�bk����ek��/w!�em{zukj�br � �Nt&ru��w�q�m{zuk�p¢zèwu�|~#kNrut�l-wup��}�ei#k�p»w�zuk��Zw!quk��
wJ��m/l�~#�ei�wu�/�/�u�Àh^i#k²��r�p�wu����r�p��br�~#��m/y�q�m{zuk�p����½¦ o��l� l r²s {J��� � �ei�k����{r��ZÌuk��®��r�p��br�~��
����¦ o��H� l r}s ºG�¤�(�ei�k�ybk=z!wu�/~#k�y�w!�ek¢yer�l}k î i�w!�,w!�Z�xm{�b�Zw!�e��wup����ei�k}zuk��{r���m/�3��v��er _ �/k�y-w!�ek
yem/l¢m/�/w!�Jt�ru�^��m���k��ek�p�����r�p��br�~#��y o k�n���k�vx�^t�ru�Nw��Zwu�xm/wu��rJ�`ybk�� r �1h^i#k�zuk��e�em/��wu�dwèn�k�y^i�w�zuk-�ei#k
yewul}k ye��wu�{k�y^t&ru� o w r wup�� o � r �1hji#k-��w!�ew=��ru�e�Zk�ybv`r�p��s�br¢�ei#k-ye�b�ek�wul;t¥~�p����em{r�pxyNyei#r î p�m/p
° m{q#�«���/����hji#k�ybk-zuk��{r���m{���»v��Zr _ �{k�yNw!�ek-t&�er�lé�em|l}kP�3w�zuk��Zw!quk�����w!�ew��

  z {



° m{q�~��ek����/®2� ³ ybk�¨�~#k�p���k�rut�t�r�~���v�i#ru�bruqu�Zw!vxi�y�rut��b�Zwu��k��=v�w!�e�em/���{k�y}m/p�ei#kµ��r�p�wu�W��r î-�
�ew!Ìuk�p�w!���bk�p�ybk���r�p��»m/p��bk��ezèwu�|y ��î m{�ei=k�n�v`r�ye~#�Zk^�em/l}k�y(rutÊ���/{�� y¡�br yei#r î vxw!�e�em|���{k^l}ru�em{r�pd�
hji#k-�eru�ew!�em{r�p��Zw!�bk m|y- !�/��<Q� � wup����ei#k-vx~xl}v��Zw!�bk m|y����J�¢��l â�� y-� 
]¥�sàz �/����  � § õ wup��
�	� s �D�/��{	Çx�D� z �,h^i#k�l}r�~�p��ewum/p����ek�yb�ey�w!�Zk��{r���w!�bk���w!��{»r�
 ���{r��ZÌ�wupx�²�¢r�
 ���{r��eÌ��,h^i#k
t&r�~#�e�ei-vxm/���e~#�ek1m/y���m/yZyem/l=m/�|w!���brg�ei#k _ ��yb���ei#�ek�k � wup�� l=w����`k¡�ei#k���k�q�m|p�p�m/p#q�rut�wN�b��wup�yem{�em{r�p
�br��x�/r��ZÌuk��µ��r î �Áq�m{zuk�ps�ei�k�~xp���k��e�ewum/p��3�¢m|p��	�,t�ru���ei�m|y1v�w!�e�em/��~��/w!�1k�n�v`k��Zm|l}k�p��ewu���Z~xp � m{�
m|y�v`r�yeyem/�x�{k^�ei#k���r î m/y1wu���e~xwu�/�{�¢m/p»�ei#k�m/p��bk��Zl=m{�b�bk�p��1�Zk�q�m{r�p o ybk�k ° m/q#�·���/ u  r �Jh^i#k@��r î m/y
��rJ���Zru�ew!�em/p#q o ��r�~�p��bk��g���/r��ZÌ î m|ybk r ��h^i#k î w�z�����r�p��em/p�~#r�~�yj�/m/p#k�w!�er�~�p��s�ei�k-��k�p��bk��grut��ei#k
wupxp�~��|~�y�m|yÁ�ei#k�k��#qukNrut�w���~#���x�{k��!t&ru�(�ei#k�ybkNvxm|���e~#�ek�y o wup�� ° m{q�y��Á��� º�wup��Ò���/� r �ei�m/yÊ�x~#�����{k
î wuyJv��ek�ybk�p�� � wu�{�ei#r�~#q�i�p#ru�Jt�ru�Nl}r�ye�J��w!�ew�v��Zk�ybk�p��bk��sm/p¢�ei�m/yJ�Zi�w!vx�bk����¡h^i#k�vxm/���e~#�Zk�y1w!�ek
vx�Zm/p��bk���wuyjp#k�q�w!�em{zuk m/l=w!quk�y^�br¢k�p�i�wup���k��ei#k ��r�p��b�Zwuye���
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° m{q�~#�ek���� ºK� ³ yek�¨�~#k�px��k�rut�t�r�~#��vxi#ru�bruqu��w!vxi�ygrut��b�Zwu��k���vxw!�e�em|���{k�ygm|p��ei#k��x�{r��eÌuk��b��r î-�
�ew!Ìuk�p¢w!��� î r ybk���r�p��¢m/p��bk��Zzèwu�/y �uî m{�ei�k�n�v�r�yZ~#�ek��em/l}k�y(rut����/{��-y¡�br,yei#r î vxw!�e�em/���/k�l=ru�em{r�pd�
h^i#k,�eru�ew!�em{r�p���w!�bk m/y- !�/�´<�� � wup����ei�k-vx~�l}v���w!�bk m/y- �ºG�»��l=â � y � 
]¥`súz �/�Ò��  � § õ wup��
�	� s �D�/  z Ç¾�D�5� z �Jh^i#k-l}r�~xp��ewum/p����Zk�yb�ey^w!�ek,�/r���w!�bk���w!� z r�
 ���{r��eÌ�wup���  �}r�
 ���{r��eÌ�� ° ru�
t¥~#�e�ei#k��^�#k��ewum|�/y � ybk�k-�ei�k-��w!v��em{r�p��br ° m/q#�w���/®��

  z�z



° m{q�~��ek����/�2� ³ ybk�¨�~#k�p���k�rut¡t&r�~#�gv�i#ru�bruqu�Zw!vxi�ygrut��b��wu��k���v�w!�e�em/���{k�y�m/p��ei#k ���{r��ZÌuk��b��r î-�
�ew!Ìuk�p»w!�¡� î r yek���r�p��=m/p��bk��ez!wu�/y �uî m{�ei�k�n�v`r�ye~#�ek��em/l=k�y(rut����/{��,y(�br,yei�r î vxw!�Z�em/���{kNl}ru�em{r�p��
�ei�k}t�ru�Z��m|p#qs�Zw!�bk¢m/y z � Ø ixm{q�i#k����ei�wup ° m{q#����� º��¢hji#k��eru�ew!�em{r�p��Zw!�bk»m/y} !�/�J<Q� � wup����ei#k
v�~�l}v}�Zw!�bk�m/y={ z � ��l=â � y � 
]¥�s¢z �/���»  � § õ wup��Ò�	� s �D�/{J��Ç��D�5�)��� ³ �1�ei�m|y¡i�m{q�i}t&ru�Z��m/p�q
��w!�bk � �ei�kg�x�/r��ZÌuk�����r î m/y�¨�~�m{�bkgk��e�Zw!�em/��m/p=�em|l}k��#��r�l}vxw!�ek î m{�ei ° m/q#�¤��� º���hji#kgl}r�~xp��ewum/p
���Zk�yb�ey�w!�ek��{r���w!�bk��sw!�W�,r�
 ���{r��ZÌ�wupx�� u �r�
 ���{r��eÌ�� ° ru�Nt¥~#�e�ei#k����#k��ewum/�|y � ybk�k��ei#k���w!v��em{r�p��br
° m{q#�����/®��
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° m{q�~#�ek����Ù¯2� o w � � r�ê k��{r���m{�����em|l}kP�3ybk��Zm{k�y,wup�� o � � � r wuyZybr���m|w!�bk���v`r î k��,ybv`k����b�Zw�ru�x�ewum/p#k��
t&�er�lTw�i#ru�4� _ �/l;v��eru�`k,�{r���w!�bk���m|p��ei#k��/m/��w!� ��s {�º¨�5�»��lm�`m{�eyjv�r�yZm{�em{r�p�m/ygm/p���m|��w!�bk���m/p
° m{q#�»���/������w����/wu�eÌ���ru��� o w � � r;¸ r�p�wu�1wup�� o � � � r ���{r��ZÌuk��~��r î y���ru�e�ek�yev�r�px���br²�	� s
�D�/����{�Çú�D�5���)��wupx�~�D�/ -{ z Çà�D�5���)� o vx~�l}v¾�x~#nì� s ��{J����l¢â � y¢wup��® -{J����l=â � y r��1î m{�ei

]¥µs º¨�/{Ò��  � § õ t�ru�g��ru�ei¨��r î y o � s {JÏ��Zwu� � y r �Nh^i�k-v`k�w!Ìsm|p o � r ixwuygw¢v�k���m{r��� �º=y
s  �º�� � �A� � � � £ �
�ei#k��x�{r��eÌuk�����r î �`k���r�l}k�y��em/l}kP�3m|p��#k�v`k�p��#k�p��^wup���� î rJ��t�r��/��yb��l=l}k��b��m/�,m/p�ybvxwu��ku� ° m{qJ�
~#�ek����/  ��yei#r î y,w�yek�¨�~#k�px��k=rut��em/l}k=ybk��Zm/k�y��ew!Ìuk�p«w!�,zèw!�e��m/p#q��	�sz!wu�/~#k�y-t�ru� _ n�k�� 
O¥ �
õÎp ° m{q#�B���/  � o w r ��wup½�`k�yek�k�p½v`k��Zm{r���m/�sr�yZ��m/�/�/w!�em{r�pxy î i�m/��i½w!�ek�r�p��{�ªv��Zk�ybk�p���t&ru�»zuk��e�
�{r î z!wu�/~#k�ygrut��	�2���`k��{r î �ei�m|y^v`r�m/p�� � �ei#k���r î m/yj�em/l}kP�3m/p���k�v�k�px�#k�p�� � wu�{�ei#r�~#q�i��`k���wu~�ybk
rut^�/m/l¢m{�ew!�em{r�p�y�rutjr�~#����~��e�ek�p��,vx~�l=v�wup��ì��r î l}k��bk�� � m{� î wuy�m/l}v`r�yeyZm{�x�{k��br�v��ek���m/ybk��/�
�#k��bk��Zl¢m/p#k��ei#k-r�p�yek��^v`r�m/p���rutÁ�ei�m/y�v`k��Zm/r���m|�j�em/l=kP�3�#k�v`k�p��#k�p���ku�

° m/q�~#�ekW���/ u Nm/yÁw��ek�q�m/l}kN��m/w!qu��wul � yei#r î m/p#q��x�{r��eÌuk�����r î w!�¡�{r î M^r�yZyb����p�~xl,�`k�� �
��r�p�wu�B�xr î w!�=i�m/q�ié�	� � wup��¹wup�m/p��bk��Zl}k��xm/w!�bk��ek�q�m/l}k î i#k��ek � t&ru� í ç�¶ Þ k�n�v`k��Zm/l}k�p��ewu�
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° m{q�~��ekW���/  �¤� ê k��{r���m/�3���em/l}kP�3ybk��Zm/k�yÁru���ewum/p#k��}t&�er�løw�i#ru�4� _ �/lùv��eru�`kN�{r���w!�bk��=m/p��ei#k^�/m/��w!��}s {�º¨�5����l���m{�eyÊv`r�yem{�em{r�p�m/yÊm/p���m/��w!�bk���m/p ° m{q#�����/������wg���/wu�eÌ,��ru���Áhji#kµMjr�yeyb���,p�~�l,�`k��Zy
w!�Zk-m/p���m/��w!�bk��st&ru�Nk�wu�Zi���r î w!�^�Zm{q�i�� �#î m{�ei�~�px��k��e�ewum/p��em{k�y�Ç�  � Ø � wup�� 
]¥Òs¢z �/�¸��  � § õ
t&ru�,wu�/����r î y o � s �JÏ��Zwu� � y r � ° ru�,�ei�k _ �Zyb���em|l}k=ybk��Zm{k�y o �	� s �D�5�){�  r�� �ei#k¢v�k���m{r���m/y
��{=y s�z �;� � �A� � � � £ �

  z º



��r�p���m/�em{r�p�y o �	��wup�� 
]¥Är�� �ei#k��ek¢w!�ek�ybv`r�p��ewup�k�r�~�y-�b�Zwupxyem{�em{r�p�y��`k�� î k�k�p��m/yb�em|p�������r�p�wu�
wup����x�/r��ZÌuk��²��r î y o ° m{q#�����/ -{ o w rYr �»É#m/l=m/�/w!��ybv`r�p��ewup�k�r�~�y��b�Zwup�yem/�em{r�p�y�w!�ek}ybk�k�p��`ru�ei�m/p
�ei#kJw!�el}r�ybvxi#k��Zk o ybk�k ° m{q#�%���/  o � r wup��±Mjk�t&y�� ° {�� � ���G± r wupx�,m/p-yZm/l}vx�{k¡��k��bk��Zl=m/p�m|yb�em/�Ál}r��#k��/y
î m{�eisw}ye~Äî¢��m{k�p���p�~�l �`k��JrutÁ�#k�qu�ek�k�y�rutÊt&�ek�k��#r�l ° ®�{ � ºJ{ �  u -®J±��³��~#���x�{r��eÌuk���wupx�µ��r�p�wu�
��r î y � i#r î k�zuk�� � ��ru�ei�v`k��ZyZm/yb�jt&ru�-l=wup���l}ru�Zk�wupxp�~��|~�yj�Zru�ew!�em{r�p�v`k��Zm{r���y^�ei�wup����{r��ZÌuk��
wup��m��r�pxwu����r î y^v`k��Zyem/ye�Jm/p�w!�el}r�ybvxi#k���m/��ru�xybk��ez!w!�em{r�p�y��¡h^i�m/yNm/y�vx�ek�ye~�l=w!���{�»��~�k��br=�ei#k
w!�xybk�px��k}rut1�xw!�Zr����/m|p�m/�,m|p�yb�ew!�xm/�|m{�em{k�yjm|p��ei#k�v��ek�ybk�p��-wup�p�~��/~�y o ��tà� °   �J± � t&ru�,m/p�yb�ewupx��k r�� wuy
m/y��ei#k,qu�ek�w!�bk���ye�ew!�xm/�/m{���¢rutÊ�ei#k-k�n�v`k��Zm/l}k�p��ewu����r�p�wu����r îÔ° ºJ{G±��

õàp��ei#k}m/p��bk��Zl}k���m|w!�bk �ek�q�m/r�p � �ei#k�t��Zwu���em/r�p�rut1�em/l}k�ybv`k�p���m/p�r�p#k}yb�ew!�bk}z!w!�Zm{k�y�wuy
w�t¥~�p����em/r�p�rutN�ei#kSMjr�yeyb����p�~xl,�`k�� o ° m{q#�����/ -{ o � rYr ��É�m|l=m/�/w!�Z�/� � wuy,�ei#k»v`r��{kP���brJ��k�¨�~xw!�bru�
�bk�l}v`k��Zw!�e~#�Zk�qu�Zwu��m{k�p��^�Zi�wup�quk�y�ã t&�er�l;ybk�wuyer�p��br¢ybk�wuyer�p�ru�^�uk�w!�j�br¢�uk�w!�gm/ps�ei#k yewul}k
ybk�wuybr�p ° { zx� ®�{ � ºJ{ � ¯u¯ �  -{�{ �   z ��±�ã �ei#k,�Zk��/w!�em{zuk-v��Zk�zèwu�{k�px��k�rutD��r�pxwu�E�1ru�g�x�{r��eÌuk��¤�#��r î
k�vxm/yer��#k�y»��wup¼��i�wup#quku� ��~#�=k�n�v`k��Zm/l}k�p��ewu�^�ek�yZ~��{�ey¢w!�Zk���r�p�yem|yb�bk�p�� î m{�ei¹�ei#k�m|�#k�wu�/m���k��
�xw!�eru�b�Zruvxm/�,l=r��#k��|y ° ºJ{J±Ám/p��ei�w!�g�ei�k t&�ek�¨�~#k�p�����rut¡�x�/r��ZÌ�m/p�q=k�zuk�p��ey�m|p����ek�wuybk�y î i#k�p�w!v·�
v��er�wu��i�m/p#qs�ei#k}v�w!�Zwul}k��bk��-�Zwup�quk î i#k��ek��x�{r��eÌ�m/p#q�m/y��ei#k=yb�ew!���{k��ek�q�m/l}k o ybk�k¢wu�|ybr ° ¯u¯G± r �
h^i#k�ybk�wuyer�p�wu�dwup��sm/p��bk��Zwup�p�~�wu��zèw!�Zm|w!�xm/�/m{���}rut�v`k��Zyem|yb�bk�p��Np#r�p·�#��r�p�wu����r î v�w!�b�bk��Zp�y � ye~���i
wuy^���{r��ZÌ�m|p#q � m/p��ei#k w!�el}r�ybvxi#k��Zk m/y^yZ~#���e�{k��^wup���i�wuyN�`k�k�p���r���~�l=k�p��bk����br�ybr�l}k k�n��bk�p��
m/p»�ei#k ± wu��m _ � � �gru�e�ei¤� ³ l}k��Zm/��wup�ybk����bru� � t�ru���`ru�ei¢ru��ybk��ez!w!�em{r�p�y�wup���quk�p#k��Zwu�d��m{����~��/w!�em{r�p
l}r��#k��/y ° �u¯G±��

w �C¬���¹ º ÷�»L»¢¡·¦ ~ ÷ ©9¼±½	¶#©«ª¿¾ | ¦J¦�¡ ~ ù=´

h^i#k���r î vxw!�b�bk��Zp�y vxm/���e~��ek���m/p ° m/q#�D���/��w!�ek»ye�|m{q�i��e�/��wuyb��l=l}k��b��m/�!��h^i#k��ek»w!�ek�yek�zuk��Zwu�
v`r�yeyem{���{kg�Zk�wuybr�p�yNt&ru�j�ei�m|yNwuyb��l¢l}k��b�e�u�

h^i#k _ �Zyb�(wup��}yZm/l}vx�{k�ye��k�n�vx�/wup�w!�em{r�p}m|y��eixw!�(�ei#kNt�ru����m/p#q�l=w����`kNwuyb��l¢l}k��b�Zm/� � t&ru�
w=z!w!�Zm{k�����rutÁ�ek�wuybr�p�y�� ³ yj�#k�yZ���Zm{�`k���m/p�É�k��!��{��/  � �ei#k-t&ru�Z��m/p#q=��m/p#q�y^w!�ek���m{z�m/�#k���m/p��br¢yem{n
ybk����bru�Zy � wup��-�ei#k1vx�/~�l �xm/p�q���r�p��b�er��/�|m/p#qNk�wu�Zi�ybk����bru�(l=w��-i�w�zuk�ye�/m/q�i���z!w!�Zm/w!�em/r�p�y��ek�yZ~��{�em/p#q
m/p�wuyb��l=l}k��b�Zm/�gt&ru�Z��m/p#q#� ³ �/ybr � wuyJ�ei#k�k�n�v`k��Zm|l}k�p��Jv��eruqu�Zk�yeybk�y � vxw!�e�em|���{k�y1w!�Zk�yZ~��eÌuk���m/p��br
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° m{q�~��ek@���/ u J� � m/w!qu��wul¤yZi#r î m|p#q,�`r�~�p��xw!�Zm{k�y¡�`k�� î k�k�p��ei#k��ei#�ek�k�ru�xybk��ezuk�����r î �ek�q�m/l}k�y �
v�~#�ek²��r�p�wu� � vx~#�Zk����{r��ZÌuk�� � wup��ïm/p��bk��Zl=m/�b�bk�p����ek�q�m|l}ku�éõàp��ei�k�m/p��bk��Zl=m{�b�bk�p����ek�q�m/l}k �
yev�r�p��ewup#k�r�~�y}y î m{�e�Zixm/p#q���k�� î k�k�pª���{r��ZÌuk���wup��¾��r�p�wu�f��r î y�r�����~��Zy}w!�=m{�e�ek�q�~x�/w!��m|p��bk��Y�
z!wu�/y��NÉ��ew!�Zygm/p���m/��w!�bk��ei�k-v`r�yem{�em{r�p�yNm|p��ei�m/y^�xm/w!qu�ZwulérutÁ�ei#k k�n�v`k��Zm/l=k�p��ewu�`�Z~xp�y^~�ybk���t�ru�
° m{q�y��·���/� o w � � r�� ���Ù¯ o wG�3� r�� wupx�����/ -{ o w r �Jh^i�kg�b�Zm|wup#q��{k�y�m/p���m|��w!�bkg�ei#k�v`r�yem/�em{r�p�y1rut��ei#k��/wuyb�
_ zuk-�em/l}k-ybk���m{k�y�t��Zr�l ° m{q#�«���/  ���
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° m{q�~#�ek����/ -{2� o w r¡ê k��{r���m/�3�=�em/l=kgybk��Zm/k�y1yei�r î m/p�q m/p��bk��Zl=m{�b�bk�p����b��wup�yem{�em{r�pxy¡�`k�� î k�k�p���r�p�wu�
wup������{r��ZÌuk�����r î o ��tà� ° m/q�y��«���Ù¯=wupx�����/ u  r ���	� s �D�/{���ºQÇé�D�5���)�»wup�� 
]¥�súz �/�Ò��  � § õ
o vx~�l=v`�x~#n`� s {��J�}��l â y�wup���� s �JÏ��Zwu� � y r � o � r h^i�kgt&�Zwu���em{r�psrut��em/l}k�ybv`k�p���m/p��ei#k
�x�{r��eÌuk���yb�ew!�bk»wuy w�t&~xp����em{r�p�rut��ei#k´Mjr�yeyb����p�~�l ��k�� o ��r�l}vxw!�ek î m{�ei�yem/l=m|�/w!��vx�{ru�ey�t&ru�
�ei#k�w!�el}r�ybvxi#k��Zk ° ���G±Êwupx���xw!�eru�b�Zruvxm/�-l}r��#k��/y ° ºJ{G± r � 
O¥`s º¨�/{Ò��  � § õ o � s {JÏ���wu� � y r �
h�r�q�~xm/�#k¢�ei�k»k��uk � �ei#k�yb�b�Zwum{q�i����|m/p#k»yZi#r î y��ei#ks�{k�wuyb�4�3yZ¨�~�w!�Zk�y _ ���br��ei#ksm/p��bk��Zl=m{�b�bk�p��
��w!�ew��

 -�J�



�ei�ksyZm/p#Ì��Zm/p�q�rut�i#r��{k�y �(î i�k��ek»�ei�k��«w!�ek��b�Zw!vxv�k��«�����ei#k�p#k��b�em/p�q o É�k��!��{��/{ r ��É�vxw!�em/wu�
z!w!�Zm/w!�em/r�p�y�rutJ�ei#k¢wul}r�~�p��-rut�ru�xyb�b��~����em{r�p�rutf�x~�n��ei#�er�~#q�i�m|p���m{z�m/��~�wu��i#r��{k�y��Zk�ye~��{�ey�m/p
wJ��m|l ~#�eixwu�/�{�»wuye��l=l=k��b�Zm/��t&ru�Z��m/p#q#�

h^i#kgybk���r�p��=�Zk�wuybr�p}�ei#kjye�b�ek�wul£t¥~�p����em/r�p�y(l=w����`k^wuyb��l=l}k��b�Zm|�^m/y(�ei#kgwul}r�~�p��¡rut
�xw!�ew,~�ybk��=�br,v��er���~���kN�ei�kgyb�b�ek�wul£t&~xp����em{r�p�y�� ³ y��#k�ye����m{�`k��=m/p¢É�k��!�¤{�� z#� w,�/w!�equkjwul}r�~xp��
rut���w!�ew�m/y}w�zuk��Zw!quk��¼�br _ p���ei#k�zuk��{r���m{��� _ k��|� �¡î i�m|�Ziªm/y��ei#k�p _ ���br��xwuyem/y�t¥~�p����em{r�p�y
�br��#k��bk���l=m/p#k��ei#k�yb�b�ek�wul t¥~�p����em{r�pd�ùõÎp9v��Zwu���em/��k � �ei#k�vxw!�e�em/���{k�ru�xybk��ez!w!�em{r�p�ys�#r�p#ru�
��r�l=vx�{k��bk��{�½��r¿zuk����ei#k�wup�p�~x�/~�y�� ³ �/yer � ybr�l}k�w!�ek�wuysi�w�zuk�ybv�w!�Zybk�ru�xybk��ez!w!�em{r�p�y î i#k��ek
r�p�k=ru�,� î r�vxw!�e�em/���{k}�b��wHEÎk����bru�Zm/k�y ybr��/k��{����k��bk��Zl=m/p#k}�ei�k=zuk��{r���m{�3��m/p��ei#r�yek»w!�ek�wuy �Êî i�m|�{k
ru�ei�k��-w!�ek�wuy-l=w���i�w�zuk=l=wup���vxw!�e�em/���/k �b�ZwHEbk����bru�Zm{k�y î i�m/��i�w!�ek=w�zuk��Zw!quk��d� ³ y��xm/ye��~�yeyek��
m|p�É�k��!�W{�� z#� ��ru�ei9rut-�ei�k�ybk���wuybk�y�w!�ek�q�m{zuk�p9k�¨�~xwu� î k�m{q�i����Àh^i�~xy � �ei#k��/wu�eÌ¼rut,��w!�ew
l¢w��½�Zk�ye~��{��m/p¼wuye��l=l=k��b�Zm{k�ysrut-�ei#k��ek�yZ~��{�em/p#q«yb�b�ek�wul t¥~�p����em{r�p�y �^î i�m/��i¼yZm{q�p�m _ ��wup��e�{�
l=ru�ek}��w!�ew î r�~��|��yZl}r�ru�ei�r�~����,h^i�m/y î wuy��bk�yb�bk��������ew!Ì�m|p#qsv�ru�Z�em{r�p�ygrut��ei#k}��w!�ew�wup��
quk�p�k��Zw!�em/p#q-yb�b�Zk�wuløt&~xp����em{r�p�y � wupx��ru�xybk��ez�m/p#q��ei�w!�(�ei#k�� î k��ekjm/p���k�k���l=ru�ek^wuyb��l=l}k��b�Zm/�!�
³ ����m/�em{r�p�wu�/�{� � �ei#k1wuyb��l=l}k��b��m{k�y�ru��ybk��ezuk���m/p��ei#kJyb�b�ek�wul t&~xp����em{r�p�ydquk�p�k��Zw!�bk���t��er�lU�ei#k�ybk
�b��~�p���w!�bk��¢�xw!�ew-ybk��ey1�3��vxm/��wu�/�{��yei#r î k��»p#r-r�zuk���wu�/���xm|wuy��(h^i�m/y(ye~�ququk�yb�ey¡�ei�w!�1v`k��Zi�w!vxyÁ�ei#k
t&ru�Z��m/p�q�wuyb��l¢l}k��b�Zm{k�y=w!�Zk�t¥wum{�Z�{�m/p�yem{q�pxm _ ��wup�� � ru�ei#k�� î m|ybk�wu�/�^yb�b�Zk�wul t¥~�p����em{r�p�y î r�~��/�
yZi#r î yZm/l=m/�/w!�(wuyb��l=l}k��b��m{k�y o mì�¾ku� � r�p#k^�x�/r��ZÌ�m/p�q�wup��em/�������{r�p#kjwu� î w���y î m{�ei}�/w!�equk���zuru�e�em/��m{���
�eixwup��ei#k-ru�ei#k�� � ru�jw=��r�p�ye�ewup��j��k�t�ru�Zl¢m{�3��rutÁ�ei#kµEÎk��jr�p�r�p#k,yem|�#k�rutÊ�ei�k,wup�p�~��/~�y�� r

³ �ei�m/�Z��v`r�yeyem{��m/�/m{��� î wuy�yZ~#ququk�yb�bk����� ± wup#k��b�ew °   ���)±���õ���m/y,v�r�yZyem{�x�{k}�eixw!� �ei#k
�xr î vxw!�b�bk��Zp®m{�eyek��{t-i�wuysw«yZ��wu�{k��/w!�equk��s�ei�wup î i�w!� î m/�/� _ �sw!�er�~�p��¼�ei#k�wup�p�~x�/~�y�� õàp
yZ~��Ziïw½yem{�e~�w!�em{r�p � �ei�k��bruv�ruqu��w!vxi��®l=w�� _ n9�ei�k�vxi�wuybk�rut��ei�m|y��/w!�equk�ye��wu�/k�vxw!�b�bk��Zpd�
hji#k���r î ��r�~��/���Zi#r�r�ybk�wup�wu�/m/q�p�l}k�p�� î m{�ei��ei�k,�bruv`ruqu�Zw!vxi�� î i�m/��i�m/y^k�wuyZm{k�yb� � ku�¾q#� � �ei#k
v�w!�b�bk��Zp�l=w����`k���r�p�yb�b��~����em{zuk��{�sm/p��bk��et�k���m/p#q î m{�eis�ei#k��bruv`ruqu�Zw!v�i�m/��t&ru�Z��m/p#q�rutÊr�p#k-�Zm/��quk
wupx���#k�yb�b�Z~����em/zuk��{��m/p��bk��et&k��Zm/p#q î m{�ei«�ei#k�ru�ei#k��}�Zm|�#quku��õà��m|y�k�zuk�pªv�r�yZyem{�x�{k»�br�m/l=w!q�m/p�k
�eixw!�^t�ru��i�m{q�ist&ru�Z��m/p#q¢�Zw!�bk�y ��î i�k��ek-�ei#k��xr î ye�b�Z~����e~#�ek�yjw!�ek,l}r¿z�m/p�q¢w!�er�~�p���ybr�l}k î i�w!�
�e~��e�x~��{k�p��e�{� o ybk�k ° m{q#�w���/��t&ru�Nk�n#wul}vx�{k r�� �ei�w!���ei#k	�xr î vxw!�b�bk��Zp�l¢w��swu�{�bk��Zp�w!�bk��`k�� î k�k�p

 -�� 



t¥w�zuru�Zm/p�q,r�p#k^��m/�#quk^wup��¢�ei#k^ru�ei#k���� ° ~#�e~#�ek î ru�eÌ î m/�|����k^��r�p#k î m{�ei=r�p#kjl}r�~�p��ewum/p¢�Zm/�#quk
î i�m|�Zi î m/�|��i�ruv�k�t¥~��/�/�=m/�/�/~�l¢m/p�w!�bk��ei�m/yN¨�~#k�yb�em{r�pd�

��� À \gf�ÿ¡Ðu��Ò`_e\�f�Ò
��~#�d��w!�eru�b�eruvxm/�(�|w!��ru��w!�bru�e�gk�n�v`k��Zm/l}k�p��ey î m{�ei��bruv`ruqu�Zw!v�i�m/�Át&ru�Z��m/p#qN��m{k��/��� î rW�xr î ye�ew!�bk�y
¨�~�wu�/m{�ew!�em{zuk��/��yZm/l=m/�/w!�,�br�w!�el}r�yevxi#k��Zm/�¢�x�{r��eÌ�m/p#q�wup���p#k�w!���{����r�p�wu�=��r î ��É�v`r�p��ewup�k�r�~�y
�b�Zwup�yZm{�em{r�p�yj��k�� î k�k�p��ei#k�� î r`�xr î yb�ew!�bk�y��ek�ybk�l �x�{k �ei#r�ybk,ru��ybk��ezuk���m/p��ei#k�w!�el}r�ybv�i#k��ek
wup���r�����~#��m/p��ei#k wup�p�~��/~xyNt�ru��w î m/�#k-�Zwup�quk,rut¡��r�p��b�er���v�w!�Zwul}k��bk��Zy�����~#�jk�n�v`k��Zm/l}k�p��ey
ye~#ququk�ye�-�ei�w!� � m/p�w!qu�ek�k�l}k�p�� î m{�ei��ei#k=�ek�yZ~��{�ey�rut��`ru�ei�yem/l}v��{k�l=r��#k��|y ° � � { z�� ºJ{ �   �#  ±
wup���quk�p�k��Zwu�^��m{�Z��~x�/w!�em{r�p�l}r��#k��/y ° º�  � º!¯G± � w!�el=r�ybvxi#k��Zm|�s�x�{r��eÌ�m/p#q���wup¹�`k�~�p���k��Zyb�br�r��
wuy�w�p#r�p��|m/p#k�w!� � v��ek��#r�l¢m/p�wup��e�{���xw!�eru�b�Zruvxm/� vxi#k�p#r�l}k�p�r�p��ei�w!��m/y�yb�b�er�p#q��/��wG��k����bk������
�bruv`ruqu�Zw!vxi��u�

° ~#�e�ei#k��Nk�n�v`k��Zm/l}k�p��ewu��wup��sp�~�l=k��Zm/��wu� î ru�eÌ °   z ®G±�yei#r�~��|�=k�n#wul=m/p#k��ei#k��#��p�wul=mE�
��wu��l=k��Zi�wup�m|yel=yN�ek�yev�r�pxyem{�x�{k�t&ru�j�ei#k,m|p��bk��Zl¢m{�b�bk�p���� � wup����ei#k�m{�NkP�`k����gr�p��ei#k,�{r�p�qJ���bk��Zl
l}k�wup�v��Zruv�k��Z�em{k�y�rut1w!�el}r�ybv�i#k��Zm/� � r���k�wup�m/� � wupx���/w!�`ru�Zw!�bru�e�¨�xr î y��}É��e~���m/k�y�yZi#r�~��/��m/p¤�
zuk�yb�em{q�w!�bk��ei#k��#k�v`k�p��#k�p���ksrutj�ei�ks��~��e�ek�p���ru��ybk��ez!w!�em{r�p�y�r�p�l}r�~�p��ewum/pªi#k�m{q�i����«hjyem/l��
�Zm/p�q-ye~#ququk�yb�bk����b�e��m/p#q-k�n�v`k��Zm/l}k�p��ey î m/�ei#r�~#�¡�bruv`ruqu�Zw!vxi��}�x~#� î m{�ei=�ei�kjt&ru�Z��m/p#q-�Zk���~���k��
�ei#�er�~�q�i�� î r�ruv�v`r�yem{�bk�ybk����bru�Zy�rut^t&ru�Z��m/p#q�i#r��{k�y �1m{tN�ei�m/y ��r�~��/���wu~�ybksyem/l=m/�|w!�-�x�{r��eÌ�m/p#q
wup�����r�p�wu�`vxw!�b�bk���p�y � m{� î r�~��|�»�`k�wup�k�wuyb�»v�w!�Zwul}k��bk��N�br�zèw!�Z�¢���¢��r�p��b�Zr��/�/m/p#q��ei#k�z!wu�{zuk�y
�br}k�wu�Zi�ybk����bru� °  -�� -±�� ³ �/yer � m{� î r�~��|�»�`k�m/p��bk��ek�yb�em/p#q��br}k�n#wul=m/p#k��ei#k	�xr î y î ixm/�Zi�r�����~#�
î i#k�p«r�p��{��r�p#k�l=r�~�p��ewum|p«��m/�#quk»m|y�~xybk��«m|p��ei#kswup�p�~��/~�y���É�k�zuk���wu�1v`k�ruvx�/k»i�w�zuk�wu����mE�
�em{r�p�wu�|�{�¢ye~#ququk�ye�bk��s�b�e��m|p#q��br=��r�p��b�er��`�ei�k��b�Zwup�yem{�em/r�p�y��`k�� î k�k�p����{r��ZÌuk���wup�����r�p�wu����r î �m�m{zuk�p��ei#k»~xp���k��e�ewum/p��3��rutN�ei#k=�b��wup�yem{�em{r�p�l}k��Zi�wupxm/yel wupx���ei#k¢�xm�î¢��~��{����rut�ru���ewum|p�m/p#q
���{k�w!��m/p�ye�ewup��ewup#k�r�~xy�vxm/���e~#�ek�ygrut��ei�k���r î-� v��eru��w!�x�{��ws��r�p��b�er��(l=k��ei#r�� î r�~��/��p#k�k����br
�`kgr�p�k î ixm/�Zi�i�wuy��ei#k�v`r�yeyem{�xm|�/m{�3��rut��{k�w!��p�m/p#q���m{�ek����e�{�}t&�er�l¤�ei#k��/m/l¢m{�bk��¢l}k�wuyZ~#�ek�l}k�p��ey
w�z!wum/�/w!���{k °  -��®G±��

³ p#ru�ei�k�� ¨�~#k�yb�em{r�p î ru�e�ei�k�n#wul=m/p�m|p#q�m/y��ei#k}v��ek�yZye~#�ek}�#�eruv�wu���Zr�yey-�ei#k	Ebk�� �Ê�ei�m/y
 -��{



yZi#r�~��/���Zixwup#quk î i#k�p}w��b�Zwupxyem{�em{r�p��`k�� î k�k�p¸��r�p�wu�#wup������{r��ZÌuk��¸��r î yÁr�����~��Zy��ÁÚ�kNk�n�v`k����
�eixw!���ei#k�v��ek�yZye~#�ek��#�eruvïyei�r�~��/�9�`k�qu�ek�w!�bk���t&ru��w¾��r�p�wu�	�xr î � ³ pïm/p���m/�ek���� î w����br
l=k�wuye~#�ek-�eixm/y^l=m{q�i��^�`k-�br�m/p�zuk�ye�em{q�w!�bk,�ei#k vx~�l}v�yev�k�k���ru�jv`r î k��gwuyg�ei#k-v�~�l}v��x~#nsm/y
i�k��/����r�p�yb�ewup��gwup����ei#k���r î ~�p��#k��Zqur�k�y^w=�b�Zwup�yem{�em/r�pd�¡h^i�m/y î r�~��/�s�`k�k�wuyb�s�br�l}k�wuye~#�ek �
q�m/zuk�p�r�~#�,��~��e�ek�p��-��w!�ew�wu��¨�~�m/yem{�em/r�p�ybrut�� î w!�Zk o wup���l¢m{q�i����`k}k�wuyem/k��,�ei�wup�m|p�yb�ewu�/�/m|p#q�w
vx�ek�yeye~#�Zk=ybk�p�ybru� r ��ú1m{�ei#k��-�ei�k»��r�p��b�er���zur��/�ew!quk�ybk�p����br��ei#k»vx~�l}v���r�p��b�er��/�/k�� ��r�~��/���`k
l=k�wuye~#�ek�� � ru�}�ei#ksv�r î k��=�|m/p#k�y���r�p�p#k����em/p#q��ei#k���r�p��b�er��/�/k����br��ei�k�v�~�l}vªl}ru�bru�¢��r�~��/�
�`k�l}r�pxm{�bru�ek��d� � ��l}k�wuyZ~#�Zm/p#q��ei�k�v��ek�yeyZ~#�ek��#�eruv½wu���Zr�yey¢�ei�k;EÎk�� � k�m{�ei�k��¢��m{�ek����e�/�«ru�
m|p���m{�ek����e�/� � w=��r�pxp#k����em{r�p���r�~��|���`k�l¢wu�#k-�br=�ei#k @ m|p��#k�n��������{k�B}�bk���l=m/p#r��{ruqu��rut&�bk�p�~�ybk��
�br»�#k�ye���Zm{�`k��x�{r��eÌ�m/p#q}wup�����r�p�wu�dvxw!�b�bk��Zpxy ° { zx�·z �G±��

 -���
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h^i#�Zk�ks�xm/l}k�p�yem/r�p�wu� o � ��r �e~#�Z�x~��{k�p���ksi�wuy��`k�k�p î m/��k��{��yb�e~���m/k�� � �x~#���ek�l=wum|p�y�wup¹~�p¤�
ybr��{zuk���l ��yb�bk��Z� î m{�ei¢t�k î9î k��|�xk�yb�ew!���/m/yei#k��=�ek�ye~��{�ey ° z {G±��¡h^i�kgl}r�yb� î k��|�E��Ì�p�r î p»�ek�ye~��/��m/y
��~#k��br ² r��/l}ruquru�Zr�z �xî i#r¢ru�Zm{q�m/p�wu�|�{�¢��r�p�yem|�#k��ek����ei#k ¨�~#k�ye�em{r�p�rutÁ�ei#k-k�p�k��equ��ybv`k����b�Z~�l

`oÉ¥Är(î i#k�p¢k�p#k��equ�}m/y�m|plEÎk����bk��¢m/p��br�m/ybru�b�eruv�m/� � i#r�l}ruquk�p�k�r�~�y³� � �e~#�e�x~��/k�p���k^w!�1w �{k�p#qu�ei
ye��wu�{k}¦ ����Ê �Ë<gk�t&r�~�p����eixw!��k�p#k��equ��yb�ew!�Z�em/p#qjw!� î w�zuk�p�~�l �`k�� ¥Ì����ÊDs {JÏ�Àl¦ ����Êµ@ ��wuye��wu�#k�yZBg�br
yel=wu�|�{k��1�{k�p�qu�ei�yZ��wu�{k�y � k�zuk�p��e~xwu�/�{�=�ek�wu��i�m/p#q��ei#k���m/yeyZm{vxw!�em{r�p=yZ��wu�{k ¥�ÍQs oÉÎ À��#â r Å Ý õ î i#k��ek
�ei#k�k�p#k��equ��m/yg�xm/yeyem{v�w!�bk�������z�m/yZ��r�yem{�3���d�ei#k�k�p#k��equ��m|plEÎk����em/r�p��Zw!�bk o v`k���~�p�m{��l=wuyey r5Î m/y
k�¨�~�wu���br��ei#k»k�p#k��equ���xm/yeyem{v�w!�em{r�p��Zw!�bku� ° ru�=�{k�p#qu�eiye��wu�{k�y ¥Ì���ÏÊ « ¥ « ¥ÌÍu� �ei#k�k�p#k��equ�
ybv`k����b�Z~�lVt¥~�p����em{r�p�m/y�m/p���k�v�k�px�#k�p��jrut��ei#k}�#k��ewum/�|yjrut1�ei#k�t�ru�Z��m|p#q � wup���m/p��#k�v`k�p��#k�p��jrut
�ei#k�ye��wu�/k�y ¥V����Ê wup�� ¥�Í �^��m/l=k�p�yem{r�p�wu�Jwup�wu�{��yem/y}yZi#r î y 
�oÉ¥Är ¹ Î n�ÝÎâ ¥ §�Ð ÝÎâ � �ei#k�t&wul=r�~�y
² r��/l=ruquru�er�z��h� � �=�|w î �¡Ú�i�m/�/k ² r��/l}ruquru�er¿z?
 yg�/w î ixwuyN�`k�k�p����{r�ybk��{�syb�e~��xm{k��swup���l}r���mE�
_ k��sye�/m/q�i��e�{� � m{��m/y1���/k�w!�J�eixw!�J�eixm/y��Zk�ye~��{�Jm/yJ�ek�wuybr�p�w!�x�/�=��ru�e�ek����^wup��»�ei#k��#k���w��»k�n�v`r�p#k�p��
rutÁ�ei#k�k�p#k��equ��ybv`k����b�Z~xlém/yN���{r�ybk-�brÒ�h� � � ° z { � ¯�� �  -�u¯ �  -�J��±��

h î r���m|l}k�p�yem{r�pxwu� o { ��r �e~#�e�x~��/k�p���k�m/y�yb�b�Zm/Ì�m/p�q��{����mE�`k��ek�p��swuy�¶ Ç ÃAÑ¥µ > ß�Ò�ó � �ei#k
�bru�ewu�,yZ¨�~�w!�Zk��®zuru�e�em/��m{����rut��ei�k���r î-� m|y���r�p�ybk��ezuk�� � m|pï��r�p��b��wuyb���bræ� � �xr î y î i#k��ek
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zuru�Z�bk�n½�e~#�`k�y¢��wup¼�`k�yb�b�ek��e��i#k��d�Uh^ixm/y=��r�p�yb�b��wum/p�� � m|p¹wu����m{�em/r�p��br«�ei�k���r�p�yb�b��wum/p��»rut
k�p�k��equ� ��r�p�yek��ezèw!�em/r�p o �b�Z~#k�t�ru��{ � wup��¸� � ��r î y r�� �ek�yZ~��{�eyÊm/p�yei�w!�evx�/�-��mE�`k��ek�p��Á�`k�i�w�z�m{ru���
hji#k»���/wuyZyem/��wu�1vxm/���e~#�ek¢rut ² �Zwum/��i�p�wup ° ®u¯G±�wupx� � w!�e�Zi�k��{ru� ° �%±Jrutjt�ru�Z��k��¾{ � �e~#�e�x~��/k�p���k
m|p����/~��#k�y � î r«yZ��wu�/m/p#q��ek�q�m/l=k�y � wup¹m|p�zuk��Zyeks��wuyZ��wu�#k�rut�k�p#k��equ��br��/w!�equk��{k�p�qu�ei¹ye��wu�{k�y �

�oÉ¥Är ¹ Î n�ÝÎâ ¥ §�Ð ÝÎâ � wup��}w���wuye��wu�#k^rut�k�p�yb�b�eruv�i�� �br-yel=wu�/���{k�p#qu�ei}ye��wu�/k�y �Á
`oÉ¥Är ¹LÓ n�ÝÎâ ¥ § â
o yek�k ° m/q#��®��/  r¸o �ei#k=��m{�Zk����em{r�p�y�rut1�ei�k�ybk}� î r���wuye��wu�#k�y w!�ek=w���r�p�ybk�¨�~#k�p���k}rut ° EÎru�e�brut&��
 y
�ei�k�ru�ek�l ° ºJ�J± r � Ó�m|y��ei#k¢k�pxyb�b�eruvxi���m/plEbk����em{r�p��Zw!�bk � Ó sÔ¥ n����Ê Î � ³ y,m|y-�ei#k¢��wuyek»t&ru�,�ei#k
ru��m{q�m/p�wu� ² r��/l=ruquru�er�z��h� � ���/w î-� p#k î wup�wu�/��ybk�y _ p�����ru�e�ek����em{r�p�y��br��ei#k�ybk}��wuye��wu�#k¢�|w î y
°  -{ �  u u P± î ixm/�{k��{k�w�z�m/p#q}�ei#k ¨�~�wu�|m{�ew!�em{zuk-wuybv`k����eyNrutÁ�ei#k�ybk �/w î yj~�p��Zixwup#quk��d�

õÎp�m/��k�wu�/m���k���t&ru�Z��k���{ � �e~��e�x~��{k�px��k � �ei#k�k�p#k��equ��m/ygp#k�zuk�����m/yeyZm{vxw!�bk�� � ~xp��/m{Ìuk�� �
�e~��e�x~��{k�px��ku�1h^i#k�k�p�k��equ����r�p��em|p�~#k�yg��wuye��wu��m/p�q¢�br»�|w!�equk,�{k�p#qu�ei�ye��wu�{k�y ��î m{�ei��ei#k��/w!�equk�yb�
yZ��wu�{k�wu� î w���ysm/px���ek�wuyem/p#q o ybk�k ° m{q#�W®��/  r �Àõàp¼v��Zwu���em|��k � � î r¹��r�p�yem|�#k��Zw!�em{r�p�y��/m/l¢m{�=�ei�m/y
qu�Zr î �eid� ° m{��yb� � v���wu���em/��wu�Nyb��yb�bk�l=y=i�w�zuk�w _ p�m/�bksyZm���k � wup�� î i#k�pª�ei#k�k�p#k��Zqu�«�ek�wu��i#k�y
�/k�p#qu�ei�ye��wu�{k�y�rut��ei#k-yem���k�rut��ei�k-yb��ye�bk�l � �ei#k��`r�~�p���w!�e�}vx�ek�zuk�p��ey^k�p#k��equ�¢t&�er�l �ek�wu��i�m/p#q
�|w!�equk��}ye��wu�{k�y�wup��«��r�~xp���w!�e��kP�`k����ey=��wupª��m/yeyem/vxw!�bk¢k�p#k��Zqu�u��É�k���r�p�� � wu�/�1k�n�v`k��Zm|l}k�p��ewu�
�xr î y�w!�»zuk��Z�½i�m{q�ioM^k���p#r��/��y»p�~�l �`k��»w!�ek��ek�wu�/�/�é� � �Zw!�ei#k����ei�wupà{ � ° ºJ�G±�� ³ y��ei#k
k�p�k��equ�»w!�^�/w!�Zquk-�{k�p#qu�eisye��wu�{k�y^m|p����ek�wuybk�y � �ei#k-�/r���wu�.M^k���p#r��/�xyJp�~�l �`k�����wup�m|p����ek�wuybk-wup��
�xm/yeyem{v�w!�bk�k�p�k��equ�»�ei��er�~#q�i¨� � �e~#�Z�x~��{k�p���ku�

ú¡Ì�l=wup®v�~�l}vxm/p�q o É�k��!�� !�/{��/� r m/y�w��ei�m{�Z����m|yeyem{vxw!�em/zuk�l=k��Zi�wup�m|yel v��ek�yek�p���m/p
�Zru�ew!�em/p#q�k�n�v�k���m/l}k�p��ey��¬ú�Ì�l=wup9vx~xl}vxm/p#q«v��er¿z�m/��k�y���wul}vxm/p�q«wu���em/p#q¹w!���|w!�equk�ye��wu�{k�y
��w!�ei#k��g�eixwup�yel¢wu�/��ye��wu�/k�y ° ºJ�J±��jõÎp�ybr�l=k���wuybk�y � �xm/yeyem{v�w!�em{r�p���~#k �br�ú�Ì�l=wup�vx~�l=vxm/p#q=m/y
ye�b�er�p#q�k�p#r�~#q�i��br}��r�l}vx�{k��bk��/�¢m/p�i�m/�xm{�(�ei#k�m/p�zuk��Zybk�k�p#k��equ�»��wuye��wu�#k ° ºJ�G±#�#�ei�m|y1w!v�v`k�w!�ZyJ�br
r�����~#� î i#k�pm�	��« Þ 
O¥¯°  -�G±��Jh^i#k-ye��wu�{k w!� î i�m|�Zi��/w!�bk��Zwu��t���m/���em{r�ps�`k���r�l}k�y^�Zk��{k�zèwup��jm/y
q�m/zuk�p=���;¦}Õ s×Ö �wÀ ¿PØ&� wupx�=�ei#kjú�Ì�l¢wup=��m/yeyZm{vxw!�em{zukNye��wu�{kgm/y(q�m{zuk�p¢����¦{Ù sÛÚ Ø � Ù � ~�yem/p�q
�ei�k1z�m/ye��r�yem/�3�±� � �Zl=y�z!wu�/~#k�rutx�ei#k�zuru�e�em|��m{�3�,wupx�,zuk��{r���m{��� ¿ Ø wup�� Ú Ø � wup��,�ei�kJú�Ì�l=wup �em/l}k� Ù s � � À o { Þ �Ä� r¸o ybk�k�É�k��� !�/{��/� r�° {��G±��=hji#k}k�p#k��equ����m/yZyem{vxw!�em{r�p��Zw!�bk�y ��~#k��br�ú¡Ì�l=wup
t&�Zm/���em/r�p«wup����|w!�bk��Zwu�Jt��Zm|���em{r�p«w!�Zk�q�m{zuk�p��� Î Ù s u�Ú�y n � § ÅÙ wup�� Î Õ s � uq¿=y n �¡î m{�ei�ei#k
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° m{q�~#�ek�®��/ J��É���i#k�l=w!�em/��z�m{k î rutgk�p#k��Zqu�«ybv`k����b�Z~�lÖt&ru��{ � �e~��e�x~��{k�px��k � wu��w!v��bk��ªt&�er�lM^k�tà� ° ºJ�G±�� ú1p#k��equ��wup���k�p�yb�b�eruvxi���w!�Zk�m|plEÎk����bk���m|p��br��ei#k¸��r î w!� î w�zuk�p�~�l �`k�� ¥VÜ1î m{�ei
m/plEbk����em{r�ps�Zw!�bk�y Î wup��=Ó��ek�ybv`k����em{zuk��{�u�¡ú1p#k��equ�s��wuye��wu�#k�yg~#v î w!�Z��y��br=�|w!�equk-ye��wu�{k�y o yZl=wu�/�
î w�zuk�p�~�l,�`k�� ¥Är wup��,k�p�yb�b�eruv�i�����wuye��wu�#k�y��br�yel=wu�/�uye��wu�/k�y o �/w!�Zquk ¥Är`î i#k��ek�m{��m/y���m/yZyem{vxw!�bk��
���¹zuru�e�em/��m{���u�£h^i#k��/w!�equk�ye�syZ��wu�{k�y�t�ru���ei#k�k�p#k��equ�¼qu�er î m|p½�em/l=k�wup���w!�ek�k�zuk�p��e~�wu�/�{�
wG�`k����bk������»�ei#k-yZm���k�rut��ei#k-ye��yb�bk�l o ybk�k��bk�n��jt�ru�^��m|ye��~�yeyem/r�p r � ° ru�^�ei#k�k�n�v`k��Zm/l}k�p�� �^¥V����Ê
wup�� ¥ÌÍ ��wupª�`k�k�yb�em/l=w!�bk���wuy ¥Ì���ÏÊ ðå�D� z ��l § Å}wup�� ¥ÌÍ ðÖ  ����l § Å-��ybk�ks�ei#ks�bk�n���t&ru�
�#k��ewum/�|y��
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wup�q��{k����Zwu�eÌuk��ey,�#k�p#ru�em/p#qswsq��{ru�xwu�Áybv�w!�em/wu�Áw�zuk��Zw!quk ° {��J± Å � o h^i#k}��r�p�ybk�¨�~#k�p���k�y�rut1�ei#k�ybk
�/k�p#qu�ei�ye��wu�{k�yjwup�����m/yZyem{vxw!�em{r�p��Zw!�bk�yjt�ru�jr�~#�^k�n�v�k���m/l}k�p���w!�Zk,��m/ye��~xyeybk��sm/p�É�k��!�«®��/{�� r

ú»�`k����ey,yZ~��Zi�wuy-ú�Ì�l=wup�v�~�l}vxm/p�q¢w!�ek=l}k���i�wup�m/yel¢y�wu�|�{r î m|p#q»�ei�k}�ei#�ek�k}��m/l}k�p·�
yZm{r�p�wu��p�w!�e~��ekjrutdwup»k�n�v`k��Zm/l=k�p��(�br�l}r���m{t&�,�ei#k�¨�~�wuyZmE�h{ � ��r î �Áõàp¢�e~#�Zp � � � t�ru����m/p#q,��wup
�`k-~�yek����br»�#��m{zuk-w�{ � ��r îÔo wup����ei�~�yj�ei#k,m/p�zuk��Zybk,k�p#k��equ����wuye��wu�#k�wup����ei#k-k�pxyb�b�eruvxi��
��wuyZ��wu�#k r �W�g~xl}k��Zm/��wu�dyem|l ~��|w!�em{r�p�yNyei#r î �ei�w!�gt�ru��ye~·î¢��m/k�p��e�{���Zw!vxm|�s�eru�ew!�em{r�p o �/r î �	� r��
� � t&ru�Z��m/p#q��ek�ye~x�{�eygm|p²{ � �e~#�Z�x~��{k�p���k °  -{u¯G±�� hji�m/y�m/y�ye~#v�v`ru�e�bk�������vxwuyb��k�n�v`k��Zm|l}k�p��ewu�
î ru�eÌ � ��m/yZ��~�yeybk��sm/p�É�k��!��®��/���

³ p�wu����m{�em/r�p�wu����r�pxyem/�#k��Zw!�em/r�pst�ru�^quk�ruv�i���yem/��wu����r î y^m/y��ei�kK_�kP��k���� o É�k��!�� !�/{��/® r �
ê ru�Z�em/��k�ygw!�`r¿zuk,w=��k��e�ewum/p�yem���k-w!�ek ��m/yb�bru�e�bk������s�ei#kY_�kP��k���� ���ei�m/y^yZm���k-m/yNÌ�p#r î p�wuy^�ei#kMgi�m/p#k�yN�/k�p#qu�ei � wup���m|y�q�m{zuk�p���� °  u �¯J±#�

Ü�ÝbsqÞ { �_ � o ®��/  r

� k��{r î �eixm/y=�{k�p#qu�ei½ye��wu�{k � �ei#k��e~��e�x~��{k�px��k�m/y=p#ru��wG��k����bk��¼���ª�ei#k�_UkP�`k���� � wup����ei�~�y
�ei�k��e~#�e�x~��/k�p���k�m|y�quk�p#k��Zwu�/�{��m/ybru�b�eruv�m/�!� ³ �`r�zuk,�ei�m/yN�{k�p#qu�ei�yZ��wu�{k�zuru�e�em/��k�y^w!�Zk�k��{r�p#q�w!�bk��
m|pª�ei#k���r�p�wu�^�xm{�ek����em{r�p¹wupx�ªqu�er î �ei¼m/y}�x�/r��ZÌuk��¹m/p��ei#k�l=k��Zm/��m{r�pxwu�J�xm{�ek����em{r�p ° ºJ��±��¹õ��
m|y�v�r�yZyem{�x�{k��ei�w!���ei#k»m/p�zuk���ybk}��wuye��wu�#k»m|y��x�{r��eÌuk���w!� Ü Ý �����ei#k}v��eruvxw!q�w!�em/r�p�rutµMjr�yeyb���
î w�zuk�y ° {�� �  u �¯J±��

³�_ pxwu�1�{k�p�qu�ei«ye��wu�/k»t&ru���eru�ew!�em/p#q�k�n�v`k��Zm|l}k�p��ey�m/y,�ei#k»� î rJ�3�xm/l}k�p�yem/r�p�wu�/m���w!�em{r�p
yZ��wu�{ku� h^i�m|y�ye��wu�{ki�wuy�p�ru���`k�k�p î k��/� �#k _ p#k��Óm/p®�ei#k�/m{�bk��Zw!�e~#�Zku� ³ y���m/ye��~xyeybk��ïm/p
É�k��!�� !�/{��/{ � �eru�ew!�em/p�q^k�n�v`k��Zm|l}k�p��ey�w!�ek1��r�p�ye�b�Zwum/p#k����brg�`k¡� î rJ�3��m/l}k�pxyem{r�p�wu�u�����ei#k�hÊw����{ru�Y�
± �er�~���l¢wup��ei#k�ru�Zk�l���h^i�m|y,�ei#k�ru�Zk�l yb�b�Zm/���e�{��i�r��/��y î i#k�p¾�	��wup�� 
O¥ w!�Zk���k��Zr#� ° ru�
p�r�p·��k��er=z!wu�/~#k�y � �eixm/y��ei#k�ru�ek�lT��k���r�l=k�y

ßßß ©£(Ú©?à ßßß ¹ � ¦ o �	� |¾
]¥Är o ®��/{ r
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î i#k��Zk � wup���¦¼w!�ek-����vxm|��wu���{k�p#qu�ei�wupx��zuk��{r���m{�3��ye��wu�{k�y�� ° �er�lT�ei�m/y�k�¨�~�w!�em{r�p � w¢�{k�p#qu�ei
ye��wu�{k,t�ru�^zuk��Z�em/��wu���Zixwup#quk�yg��wup���k�k�ye�em/l=w!�bk���wuyý¦³À o �	� |¾
O¥Är �

h^i�m/y���wup��`k}��r�l}vxw!�Zk����br�k�n�v�k���m/l}k�p��ewu�/�{���#k��bk���l=m/p#k����ek�yZ~��{�ey�t&ru�-h�w����{ru����r��E�
~�l=pxy ° � z ±�� ³ h�w����{ru�¡��r��|~�l=p�t�ru��l=yÁw!��r¿zukjw�yel=wu�/���bruv`ruqu�Zw!vxi�m|�1t&k�w!�e~#�ekNm/p�w��ewup#Ì °   z �G±��
õÎpsru�Z�#k��Nt&ru�N�ei#k���r î �br}�`k�� î rJ�3��m/l=k�p�yem{r�p�wu� � �ei�k@�xr î m/psw��eru�ew!�em|p#q}k�n�v`k��Zm|l}k�p���l�~�yb�
l}r¿zuk�w!�Zr�~�p��»�ei#kg�bruv`ruqu�Zw!v�i�m/�^ru��yb�b�Z~����em{r�pÊ��t&ru�J�ei#kQ�xr î �br�vxwuyey1r�zuk��N�ei#k�ru�xyb�b�Z~x���em{r�p �
�ei#k���~�m/�ª��r��/~�l=pxy î r�~��|��i�w�zuk��br���r�l}v��ek�yZy � z�m{r��/w!�em|p#q��ei#k�� î rJ�3��m/l=k�p�yem{r�p�wu�|m{�3���r�p¤�
yb�b�Zwum|p���� ³ hÊw����{ru�N��r��/~�l=p»m/y¡�ei�k�~�px��m/yb�e~#�Z��k����x~xm/�=w!�`r�zuk�ye~���i»w,�bruv`ruqu�Zw!vxi�m/�jt�k�w!�e~��ek��
�#�uk�m/plEbk����bk��¢m/p��br,�ei#k�h�w����/ru�J��r��/~xl=p}�ek�q�m{r�p î m/�|�#p#ru�1l=m{n î m/�ei=�ei#k^��~��{Ì��x~�m/� � k�zuk�p¢t¥w!�
w!�`r�zukg�ei#kj�bruv`ruqu�Zw!vxixm/��t�k�w!�e~��ek °   z �G±���<gr î k�zuk�� � t&ru� _ p�m/�bkN�eru�ew!�em{r�p � �ei#kghÊw����{ru�1��r��|~�l=p
�`k���r�l}k�yN~�p�ye�ew!�x�{k�ye~·î¢��m{k�p��e�{�}t¥w!��t��er�l �ei�k�ru��yb�b�Z~����em{r�p î ixm/�Zi»quk�p#k��Zw!�bk����ei�k���r��|~�l=pd�
h^i�m|y^��m/yb�ewupx��k,i�wuy^�`k�k�p�t�r�~�px���br»�`k�¹þ¦³À 
O¥ Å Ý õ ° � z ± ��î m{�eiW¦½�`k�m/p#q}�ei�k î m/���ei�rut(�ei#k
�bruv`ruqu�Zw!vxi�m|��ru�xyb�ewu���{k�wup�� 
]¥µs �wÀJ� o ¦³ÀJ{ r n �`k�m/p#q}�ei#k�ú¡Ì�l=wup�p�~�l �`k��j�xwuyek���r�p��ei#k
�{k�p#qu�ei�ye��wu�/kO¦fÀJ{��,h^i�m/yj�ek�ye~��/��m/ygt&ru��wshÊw����{ru����r��/~�l=p�k�n#m/yb�em/p�q»m/p�w��xwu�eÌ�qu�er�~�p��b��r î
î m{�ei�w=zuk��{r���m/�3�s�ek��/w!�em{zuk��br¢�ei#k,��r��/~�l¢pd�

Ç � Í À \gf�Ò`_ZX}Õ�/dcJ]d_e\gf�Ò×4�\ý/ø\5�;/øÕPrO-�Õ�/�_u+ Õ�f�]
h^i#k�vxw!�Zwul=k��bk��Zy���m/ye��~xyeybk���m/p��ei�k�vx�ek�z�m/r�~�ygyek����em{r�p���wup��`k k�yb�em|l=w!�bk���t�ru��r�~���k�n�v`k��ZmE�
l}k�p��ewu��w!v�vxw!��w!�e~�y��(Ú�k,yb�ew!�Z�^������r�p�yem/��k��Zm/p#q��ei#k-��i�w!�Zwu���bk��Zm/ye�em/���{k�p#qu�eiJ¦¼wup��szuk��{r���m{�3�
� � ~�yek��»�br}�#k _ p#k@�	��wup��µ��u��Mjk�t�k��Zk�p���k °  -��ºG± _ p���yJwup�k�n�vx�ek�yeyem{r�p»t&ru�N�ei#k�zuk��{r���m/�3�¢rut
�ei#khEbk�� � wup���m{�ey î m|�#�eiJ¦½m/psr�~��^�eru�ew!�em/p#q»wup�p�~x�/~�y �

� s%ÿ�o ��� n ÀJ{JÏ n �^� � � n� r Å ÝÎâ o ��� r n�ÝÎâ � o ®��/� r
¦ s��Jo �����2À z Ï9� � � � Å Ý4n r Å ÝÎâ o � n ÀJ� r Å Ý � o ®�� zKr

î m{�ei��3��vxm/��wu��i�k�m{q�i��;� � s  -��� º���l � ��m/yb�ewupx��k¢�`k�� î k�k�p�t&ru�Z��m/p�q��Zm/p#q�y�� � ��ru�b�br�lÖye�{ruv`k� s �D�/  � l}k�wup��Zwu�xm/wu�xv`r�yem/�em{r�p¢rut^EÎk�� � � � z�m|ye��r�yem{��� � s �D�5�# ���l�n � y � vx~�l}v��x~�n�� � wup��
�eru�ew!�em{r�p»�Zw!�bk	��� ÿ wup�� � w!�ek�p�r�p���m/l}k�pxyem{r�p�wu��vxw!�Zwul=k��bk��Zy1��k�v�k�px��m/p#q�r�p»�ei#kg��k��ewum/�/y¡rut

 -���



�ei�k��xr î wup���k�n#wu���,�#k _ pxm{�em{r�p�rutµ¦���t�ru��r�~���k�n�v`k��Zm/l=k�p�� î m{�ei�w���r�~�p��bk��Y���eru�ew!�em/p�qOEÎk�� �ÿ ðê�D� ºJ{¢wupx� � ðê�D�/®u¯ °  -��ºJ±��Jú1¨�~�w!�em/r�p�y o ®��/� r wup�� o ®�� zKrjî k��ek,�#k��Zm/zuk������s��r�pxyem/�#k��Zm|p#q
�ei�k �xwu�|wup���k,rut(�ei#k��bru�Z¨�~#k m|p���~���k��������ei#k t�ru����m/p#q»wupx���ei#k �bru�Z¨�~#k���wu~xybk�������ú¡Ì�l=wup
t&�Zm/���em/r�p � wup����ei#k��xwu�|wup���k-�`k�� î k�k�p�wu�#zuk����em/r�p�wup����ei�k���k��ew=kP��k������

�gru�bk �ei�w!�j�ei#k��ek,w!�ek ��mE�`k��ek�p���k�yN�`k�� î k�k�p���rJ���eru�ew!�em/p#q o k�wuyb� î w!�Z� r wup�����r�~�p��bk��Y�
�Zru�ew!�em/p#q o&î k�yb� î w!�Z� r Ebk��eyNm/psr�~#��k�n�v`k��Zm/l}k�p�� °  -��® �  -��º �  -���J±�� Â rJ���eru�ew!�em/p#q	Ebk��eyN�bk�p��s�br
�`k-p�w!�Z�er î k���� Â r�~�p��bk������eru�ew!�em/p#q�Ebk��eyjw!�Zk-���er�wu�#k�� � wup���w!�ek,l�~���i�l}ru�ek��e~��e�x~��{k�p�� ��m{�^m/y
t&ru���ei�m/yg�ek�wuybr�p î k�vx�/wup��br���r�p��x~����gk�n�v`k��Zm/l}k�p��ey î m{�ei���r�~�p��bk��Y���eru�ew!�em|p#qst�ru�Z��m|p#q#�jh^i#km��ek�w!�ýM^k���É�v`ru� î wuygyem/l�~��/w!�bk���~�ybk�����r�~�p��bk������eru�ew!�em/p#q�Ebk��ey °  -��®�±��¦�wup�� � ��k�v�k�px�,r�p��ei#kN�#k��ewum|�/yÊrutx�ei#k�t&ru�Z��m/p#q o �br-�#k��bk��Zl=m|p#k��,wup�� � � r wup����ei#k
k�n�v`k��Zm/l}k�p��ewu�Ê��r�p��b�er��Êvxw!��wul}k��bk��Zy�� wup������gÚ�k}��r�p�yZm/�#k���� î r�t&ru�Z��m/p�q���r�p _ q�~#�Zw!�em{r�p�y
m|p��ei�m|ygye~��xybk����em{r�p � p�w!�Z�er î t&ru�Z��m/p#qswup�� î m/�#k t�ru����m/p#q#��û ÄìÞ ¶ ð�> µ Å�Ä&Ç�È ~�yek�yg� î r�t&ru�Z��m/p�q
��m/p#q�y � w!� ��s  -���Ù¯-��l£wupx� ��s �����/ g��l o � s  -®��/{-��l£wupx� � � s {�º���l r ���ei�m/y(�Zk�ye~��{�ey(m/p
�ei�k-�/w!�equk�yb�^v`r�yeyZm{�x�{kgzèwu�/~�k�yNrutã¦¼wup�� � t�ru�jw�q�m/zuk�p��Àwup��¨���	�,·!µòµ >!á�ðA> µ Å�Ä&Ç�È m/yN�#r�p#k
�`k�� î k�k�p�t�ru�Z��m|p#q��Zm/p�q�y�w!� �µs {�º¨�5����l wupx� �ms �����/ »��l o � s ���/ ¢��l wupx� � � s �� 
��l r ���ei�m/y,�ek�ye~��/�ey,m/p��ei#k�yZl=wu�/�{k�yb�,v�r�yZyem{�x�{k}z!wu�/~#k�y rut\¦øwup�� � � ³ �ei�m{�Z��wu�/�bk��Zp�w!�em{zuk �
t&ru�Z��m/p�q �`k�� î k�k�ps�Zm/p�q�y1w!� ��s  -���Ù¯���léwup�� �}s {�º¨�5�}��l � ��m{k��/��yJm/p��bk��Zl}k���m/w!�bk�z!wu�/~#k�yJrut
� wup��z¦^� ° ru�-r�~#��k�n�v�k���m/l}k�p�� � � ¹	{J�HG�  ������l � y�t�ru� î m/�#k�t�ru�Z��m|p#q�wupx��¹	��G z ����l � y
t&ru��p�w!�e�er î t&ru�Z��m/p�q � ¦¢¹	®�G2{�{���l t�ru� î m/�#k t�ru����m/p#q»wupx��¹ z G�  z ��lVt&ru��p�w!�e�er î t&ru�Z��m/p�q
o yek�k ° m{q#�«®��/{ r �

Ú�k,k�n#wul=m/p�k�t�r�~#�gybk�vxw!�Zw!�bk���wuybk�yjm/ps�eixm/y^ye~#��ybk����em{r�p�� î m|�#k�t�ru�Z��m|p#q=wup���p�w!�Z�er î
t&ru�Z��m/p�q � w!����ÀJ{JÏ s z <Q��wup��® J<��u�¹hji#kszèwu�/~�k�y�rut@�	� � �� � wupx� � w!�ek�yei�r î p�m/p
° m{q#�2®��/�-wuy�w-t&~�px���em{r�p}rut`�ei#k^t&ru�Z��m/p#q��=���	��m|y	
 o   � § Å r wupx�Ò��jm|y	
 o   � õ �   � Ð r t&ru�¡r�~#�
k�n�v`k��Zm/l}k�p����Áõ���w!v�v`k�w!�Zy��ei�w!��t�ru��ye~·î¢��m/k�p��e�{�}i�m/q�i=t&ru�Z��m/p#q�wup��»�/r î �eru�ew!�em{r�p � �	��¹à�D�/{ �
w!� î i�m/��i�v�r�m|p��Á�ei#k^hÊw����{ru�Y� ± �er�~���l=wup=�ei#k�ru�ek�lÀl=w�����k^yZm{q�p�m _ ��wup��e�{�-z�m{r��/w!�bk�� o mì�¾ku� � �ei#k
�xr îïî m|�/����k}� ��r �

h^i#k=ú�Ì�l¢wup�p�~xl,�`k�� oR
]¥Är m/y�vx~#�Zk��{��w�t¥~�p����em/r�p�rut1�eru�ew!�em/r�p��Zw!�bk��(m{�-�#r�k�y-p#ru�
 -�u¯
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° m{q�~#�ek¸®��/{2�	½�k�p#qu�ei�yZ��wu�{k�¦ïwup���zuk��{r���m{�3��ye��wu�{k � wuy�wst¥~�p����em{r�p�rut�vx~xl}v���~�n�� � t&ru�
t&r�~#��k�n�v`k��Zm/l=k�p��ewu�J��r�p _ q�~#��w!�em{r�p�y���h^i#k�yek�w!�ek�k�l}vxm/�Zm/��wu�/�{����i#k��eÌuk���vx�ek���m/���em{r�pxy-t&�er�lM^k�tà� °  -��º%± o ú�¨�y�� o ®��/� r wupx� o ®�� zKrYr �
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° m{q�~��ek�®��/�2�]Mjr�yeyb����p�~�l ��k����	� s � ÀJ{���¦ wup��7Mjk���p#r��|��y�p�~xl,�`k����� s � ¦fÀ���wuy,w
t¥~�p����em/r�psrutÊt&ru�Z��m/p�q o v�~�l}vm�x~�n r � � t&ru�^t&r�~#�Nk�n�v�k���m/l}k�p��ewu����r�p _ q�~#��w!�em{r�p�y��
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° m{q�~#�ekÒ®�� z � o w r ú¡Ì�l=wup�p�~�l ��k�� 
]¥bs �«ÀJ{��\�Än�wup�� o � r ú¡Ì�l=wup��em/l=k � Ù s �«À Þ {��\�
wuyjw�t¥~�p����em/r�psrutÊ�Zru�ew!�em{r�p��Zw!�bk���ÀJ{JÏÁ�

�#k�v`k�p���r�p��ei#k t�ru�Z��m|p#q#� 
]¥ m/yjyei�r î p�wuygw¢t&~�px���em{r�p�rut��Um/p ° m{q#��®�� z � ° ru��r�~#�jk�n�v`k��ZmE�
l}k�p�� �Ê
]¥ m/y�
 o   � § � r �,h^i#k�ú¡Ì�l=wup��em/l}k o � Ù r m/y�wu�/ybrsyei#r î p�m|p ° m{q#�Ê®�� z#� wupx����wup#quk�y
t&�er�l {J�HG z �,y ���ei�m/yÁ�em/l}kNye��wu�/k^m/yÁybk�vxw!�Zw!�bk��}t&�er�lù�ei#kNzuru�Z�bk�n��e~��Zp#r�zuk��(�em|l}k o ¹	{�G�  �-yÁt&ru�
�ei#k}�e~#�Z�x~��{k�p���k�k�n�v�k���m/l}k�p��ey r wup����ei#k}�eru�ew!�em/r�p��em/l}k�t&ru�-�ei#k=wup�p�~��/~�y o ���/{�G� »y r �}h^i#k
��r�p���m/�em{r�p¢�eixw!�1�ei#k��ewup#Ì¢v�k���m{r��»m/yJ�{k�yeyJ�ei�wup��ei#k�zuru�e�bk�n»�e~#��p#r�zuk��N�em/l=kgm/yJk�¨�~�m{z!wu�{k�p��1�br
�ei#k���r�p���m/�em{r�p¢rutÊ�{r î �	�2���ei#k���r�p���m{�em/r�p¢�ei�w!���ei#k�zuru�e�bk�ns�e~#�Zp�r�zuk��N�em/l}k�m/yJ�{k�yeyJ�ei�wup � Ù
m/y�k�¨�~�m{z!wu�{k�p��N�br=�ei#k,��r�p��xm{�em{r�psrutÁyel=wu�/� 
O¥¯°  -���J±��

³ p9wu����m{�em/r�p�wu�^�{k�p#qu�ei9ye��wu�{k�m/y=�ei�k�t&ru�Z��m/p#q«ye��wu�{ku�ó��p#k�v`r�yeyem{���{k��Zi#r�m|��k�m/y¢�br
~�ybk�¦ s  -®��/{��l×t&ru� î m|�#k�t&ru�Z��m/p#q � wup��o¦ s ���/ ���l t&ru�»p�w!�e�Zr î t�ru�Z��m|p#q o �ei�w!�sm/y �¦ s � î i#k��ek���m/y��ei#k¢ybv�wu��m/p#q��`k�� î k�k�p��ei#k}t&ru�Z��m/p�q��Zm/p#q�y r � ³ p#ru�ei#k��,v�r�yZyem{�x�{k��Zi�r�m/��k
m/y��br���r�p�yem/��k����ei�ks�xm/yb�ewup���k�t��Zr�l �ei�k�t&ru�Z��m/p�q��Zm|p#q�y��br��ei�k î wu�/�/y�rutg�ei#ksk�n�v`k��Zm/l=k�p�� �
�e~#�e��~��{k�p���k¢m|y-quk�p#k��Zw!�bk��ª�����ei#ksyei#k�w!��kP��k����ey��`k�� î k�k�p�ei#k��x~�m/��t�ru�Z��k���`k�� î k�k�p�ei#k
�Zm/p�q�y�wup��¢�ei#kgl}ru�em/r�p��{k�yey��x~�m/�=p�k�w!���ei#k î wu�|�/y��ÊÚ�k���i#r�r�yek Ü ���ÏÊ� ���/ g��l¤wuy1�ei#kgyei�ru�e�bk��

 -®�{



rut��ei#kN� î r,�xm/yb�ewup���k�y � �,wup����ei#k^�xm/yb�ewup���k�t&�er�lø�ei#kNt&ru�Z��m/p#q��Zm|p#q�yÊ�br-�ei#k î wu�/�/y�� o h^i�w!�¡m/y �
�ei�k��ekJw!�ZkJ�ei��ek�k1v`r�yeyZm{�x�{k¡t&ru�Z��m/p�qj�Zm/p�q�y�wup�� � î r-l�~�yb�Ê��kJ~�ybk����ur�p�kJ��m/p#qg~xybk�� î m/�/��wu� î w���y
���/ ,��l;t&�er�l;w î wu�/� � wup����ei�k-t�ru����m/p#q��Zm/p#q�y��ei�k�l=ybk��{zuk�ygw!�ek,ybvxwu��k������/ ,��l;w!vxw!�Z��� r

í�yem/p#q �ei#kg�#k _ p�m{�em{r�p�y¡t�ru�µ¦wupx� � ��î kg��wups��wu�/��~��|w!�bkjz!w!�Zm{r�~�y1m/l}v`ru�e�ewup��1�{k�p#qu�ei
yZ��wu�{k�y��(h^i#k1t�ru�Z��m|p#q�yZ��wu�{kJm|yÊwu� î w���y»���/ N��l � wuyÁ��m/yZ��~�yeybk���w!�`r�zuk o wup����ei�~xy ¥Ì����ÊDs {JÏ�ÀJ���/ 
��l s ��� ºJ����l § Å r ��h^i�k»�ei�m|�eÌ�p#k�yey�rutj�ei#k�ú�Ì�l=wupª�/w��uk��=m/y Ð Ù ¹ Ö �wÀJ� o É�k��!�^ !�/{��/� r
î i�m/�Zim/y����5� z ��l t&ru�Ò��ÀJ{JÏ s   <Q�swupx�ì���5�){���lÖt�ru� z <��u��h^i�k���m|yeyem{vxw!�em/r�p�ye��wu�{k�y
t&ru�-ú¡Ì�l=wup�t&�Zm/���em{r�p oRÜ Ù r wupx��z�m/ye��r�~xy�t��Zm|���em{r�p oRÜ Õ r w!�ek}��wu�/��~��/w!�bk���wuy-�xm/ye��~�yeyek���m/p��ei#k
vx�ek�z�m/r�~�y�ye~��xybk����em{r�p � wuy�w!�ekj�ei#k�Mjixm/p#k�y¡�{k�p�qu�ei Ü Ý wup��¢�ei�kjk�p�yb�b�Zruvxi��=�xm/yeyem{v�w!�em{r�p=ye��wu�{k
Ü�ÍÒs {JÏ�À ¥ÌÍ�o&î m{�ei ¥ÌÍÒs o ÓÄÀ��#â r Å Ý � r �Á�ei#k=�ek�yZ~��{�ey�w!�ek¢yZi#r î p�m/p ° m{q�y���®��/��wupx��®��/®Jn!� Ü Ù
m|y�
 o   ��������l r���Ü�Ý m/y�
 oqz ����l r���Ü�Í m|y�
 o ���/����l r�� wup�� Ü Õ�m|y�
 o ���5�)����l r ���ei#k�ybk�t�r�~#�
�/k�p#qu�ei}ye��wu�{k�y¡w!�Zk î k��/�#yek�vxw!�Zw!�bk��¢wupx�}ybk�vxw!�Zw!�bk^t&�er�lù�ei#kNt&ru�Z��m/p�q�yZ��wu�{k ÜC����ÊDs ���/ j��l�� ³ y
�ei�k^k�p�yb�b�eruv�i��}��m/yZyem{vxw!�em{r�p�ye��wu�/kgm/y¡�|w!�equk����ei�wup¢�ei#k^z�m/ye��r�~�y1��m/yeyZm{vxw!�em{r�p�ye��wu�{k o ° m/q#�2®��/� r��
�ei�k�{ � �e~#�e�x~x�{k�p���k-��wuye��wu�#k�l}r��#k��dm/y^yew!�em|y _ k�� o �ei�w!��m/y � k�p#k��Zqu�s��wupxp#ru�j��wuye��wu�#k �br¢�ei#k
yZl=wu�/��ye��wu�{k�y ��m{��l�~�yb���`kg�ek�l=r�zuk��s���»ú¡Ì�l=wup�t&�Zm/���em{r�p r � � k���wu~�ybk Ü Ùé�ï  ���}��l � ú¡Ì�l=wup
t&�Zm/���em/r�p�m/yNm/l}v`ru�e�ewup��Nt�ru����r î yjm/psr�~#�^k�n�v`k��Zm/l}k�p�� o yem���k�¹®¯J�¢��l r �

�gk�n�� �`î k ��wu�/��~��|w!�bk,�ei#k���m/yeyem/vxw!�em{r�p���~#k,�br»ú¡Ì�l=wup�vx~�l}v�m/p#q oÉÎ Ù r wup���z�m/ye��r�~�y
�xm/yeyem{v�w!�em{r�p oÉÎ Õ r �Áhji#kN�ek�ye~��/�ey(w!�ekjyei#r î p}m/p ° m{q#�K®�� º�� ³ y Î Ù m/yÁ� î r,ru�Z��k��ZyÁrutdl=w!q�p�m{�e~���k
�|w!�equk�� �eixwup Î Õ � ú¡Ì�l=wup��m/yeyZm{vxw!�em{r�p�m|y-�ei#ks�#r�l=m/pxwup��,�xm/yeyem{v�w!�em{r�p�l}k���i�wup�m/yel t�ru��r�~#�
k�n�v`k��Zm/l}k�p����

h^i#kjzuk��e�em/��wu�x�xm/yb�ewup���kNr¿zuk�� î i�m/�Zi��ei�kjh�w����/ru�Y� ± �er�~x��l=wup}�ei#k�ru�Zk�l£���Zk�w!Ì�y¡��r î p
��wup«�`k=k�yb�em/l¢w!�bk��«wuyO¦³ÀG�	� o ybk�k�v��ek�z�m{r�~�y,ybk����em{r�p r � ³ y±¦ ¹ï����lÖwup��ì�	�m¹ï�D�/��ru�
yZl=wu�/�{k�� � �ei�m/y��/k�p#qu�ei,ye��wu�/k1m/y�¹ú{�®^��l � ye�|m{q�i��e�/���/w!�Zquk����ei�wup,�ei#k1i#k�m/q�i���rut#r�~���k�n�v�k���m/l}k�p��
o  -��� º=��l r � ³ yQ�®m|yNm/p����ek�wuybk�� � �ei�m/yN�{k�p#qu�ei�ye��wu�{k,m/px���ek�wuybk�y o ybk�k ° m/q#�«®��/� r �

³ �/wuyb�N��r�p�yem/��k��Zw!�em{r�p�m/y î i#k��ei�k��^ú¡Ì�l=wupsvx~�l}v�m/p#q,��wup�m|p�i�m{�xm/�¡�ei#k-m/p�zuk��Zybk���wuy4�
��wu��k�t&ru��r�~#� k�n�v`k��Zm/l}k�p�� � �ei�w!�}m/y � m{tW�	�7« Þ 
O¥æ°  -��± o wuy���m/yZ��~�yeybk��«m/p��ei#k�v��ek�z�m{r�~�yä á23Q"%(+*#$5OP( ,#> (=( õ%6R, *#3�g > ?@$ õ ËR(+1 , $53 õ *\. , (�� N X�(³< 6 (	�Q_�� ä� ��� á4N XÊ$ ,#>Oá "%( , (+*#;B$ õ (Y"QC[*#3:; ,#> (=O:.:05<G( 66k> 3YX õ $ õ�� $ F%7��A7 �-7
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° m{q�~#�ek�®��/�2�^õÎl}v`ru�e�ewup����{k�p#qu�ei�ye��wu�{k�y�t&ru�g�ei#k��e~#�e��~��{k�p���k-k�n�v`k��Zm/l}k�p��gwuy�w»t&~xp����em{r�p�rut
vx~�l=vm�x~�nm�}�=�gru�bk,�ei�w!��wu�/��ye��wu�/k�yjw!�ek î k��/��yek�vxw!�Zw!�bk��d�1õàp�v�w!�e�em/��~��/w!� � wuy Ü�� � Ü ���ÏÊZ� wup
m/p�zuk��Zybk���wuye��wu�#ks��wup«r�����~#��� Ü Ù s � � Ù o ú¡Ì�l=wup��m/yeyZm{vxw!�em{r�p r��gÜ�Ýús Ö { � ÀH_ o Mjixm/p#k�y
�{k�p#qu�ei r�� ¦ ÍÒs {JÏ o �#âAÀHÓ r Å Ý � o k�p�ye�b�eruvxi�����m|yeyem{vxw!�em/r�p r�� wup��7¦ Õ s {JÏ o �#âAÀ Î:r Å Ý õ o z�m/yZ��r�~�y
��m/yZyem{vxw!�em{r�p r �(É�k�k wu�/ybr ° m{q#�«®��/®��
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° m{q�~#�ekB®�� ºK� � m/yeyem{v�w!�em{r�p,��w!�bk�y(��~#k��br�ú¡Ì�l=wup���m/yeyem/vxw!�em{r�p o �bruv}t�r�~#�(��~#�Zzuk�y r wup���z�m|ye��r�~�y
��m/yZyem{vxw!�em{r�p o ��ru�b�br�lVt&r�~#����~#�ezuk�y r � ° ru�-wu�/��t�ru����m/p#qs��r�p _ q�~#�Zw!�em/r�p�ygwupx���eru�ew!�em/r�p���w!�bk�y �Î Ù � Î Õ � m/p��xm/��w!�em/p#q��ei�w!�Jú¡Ì�l=wup¢�xm/yeyem{v�w!�em{r�p�m/y¡�ei#kg�#r�l=m/p�wup�����m|yeyem{vxw!�em/r�p�l=k��Zi�wup�m|yel��Î Ù s u � n y À � Ù¹wup�� Î Õ s � u � n y Àl¦�n��
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yZ~#�xybk����em{r�p r �Áhji�m/yJ��r�p���m{�em{r�p���wups�`kj�ek î �Zm{�b�bk�pswuy � nAÀJ{V��«æ��� ³ y � �x����l � yJt�ru��r�~#�
k�n�v`k��Zm/l}k�p��ey � ��l�~�yb���`k��|w!�equk��N�ei�wup� -{��J�}�Zwu� � y��br=m/p�i�m{��m{�¡�ei#k-m/p�zuk��Zybk���wuye��wu��ku� Â ~#���
�Zk�p��e�{�}�ei�kgk�n�v`k��Zm/l}k�p��1��wup�p�ru�J�Zru�ew!�bk��eixm/y���w!vxm/���{� � ye~#ququk�yb�em|p#q �eixw!�Jwupsm/p�zuk��Zybk���wuye��wu�#k
î m/�/�dr�����~#� � wu�{�ei#r�~�q�i�wuy���m/yZ��~�yeybk���v��ek�z�m{r�~�ye�{�sm{��l=w�����k�i�wu�{�bk���w!���ei#kOMgi�m/p#k�y��{k�p#qu�ei
yZ��wu�{k ° {�� �  u �¯J±�� ³ y Ü�Ý � ÜC����Ê t�ru�}r�~#��k�n�v`k��Zm/l}k�p�� o ° m{q#��®��/� r��1î k�yZi#r�~��/�«ru�xybk��ezuk�wup
m|p�zuk��Zyek���wuye��wu��k î m{�ei�yb�b��~����e~#�ek�y��/w!�equk����ei�wup��ei#k�t�ru�Z��m|p#q»�{k�p�qu�eid��É�~x�Zi�yb�b�Z~����e~#�Zk�ygw!�ek
k�n�v`k����bk����br=�`k-w=ye�b�er�p#q	Ebk��^t�ru�g��rJ���eru�ew!�em/p#q»t�ru�Z��m|p#q °  -��ºG±�ru��w=�/w!�equk�v`k��Zyem|yb�bk�p��Nzuru�Z�bk�n
o �ei�k @ m��ek�w!��M^k���É�v�ru�ZB r t�ru����r�~�p��bk������eru�ew!�em/p#q»t�ru�Z��m|p#q °  -��®G± � wuyj��m/yZ��~�yeybk���w!�`r�zuku�W��~#�
k�n�v`k��Zm/l}k�p��ey î m/�|��k�n#wul=m/p�k��ei#k,��r�~�p��bk��Y���eru�ew!�em/p�q¢��wuybku�

Ç � ü n¤/dÕ(a _Z\5��ÒqptrO-�Õ�/�_u+ Õ�f�]�Ò
É�k�zuk��Zwu��k�n�v`k��Zm|l}k�p��ey}ixw�zuk�yb�e~��xm{k��ª¨�~�wuyZmE�h{ � �xr î y=w!�=l=r��#k���w!�bkµ����hji#k�ybk�m/p����/~x�#k
�xr î ygm/p�l=w!q�p#k��em/� _ k��/��y °  u  �  -� �  -®�  ±�wupx��m/p�ybr�w!v _ �/l=y ° {u¯ �Äz º �  -® z ±�� � k���wu~�ybk,rutÁ�ei#k
quk�ruv�i���yem/��wu�`w!v�vx�|m/��w!�em{r�p�y � ybk�zuk��Zwu�`k�n�v`k��Zm/l}k�p��ey1ixw�zuk�k�n#wul=m/p#k���ybv`k���m _ ��wu�/�/�}�e~#�e�x~��/k�p���k
m|p��eru�ew!�em/p�q¢k�n�v�k���m/l}k�p��ey��^h î r»qur�r����ek�z�m{k î yjrut(�eru�ew!�em/p#q��e~#�e�x~x�{k�p���k�k�n�v�k���m/l}k�p��eygw!�ekMjk�t&y�� ° ���G±�wup�� °   z ¯J±��Fm�k�p#k��Zwu�|�{���ei#k�ybk�k�n�v`k��Zm/l=k�p��ey ~�ybk��ì� � t�ru�Z��m|p#q#��h^i#k»�ek�ye~��{�em|p#q
�xr î¤î wuy�� � p#k�w!���ei#k=t&ru�Z��m/p#q�l}k��Zi�wupxm/yel wupx�ì{ � k��|ybk î i#k��eku��h^i�k`� � �ek�q�m{r�pxy-quk�p¤�
k���wu�/�{�¹yei#r î k���p#rª¨�~�wu�/m{�ew!�em{zuk�ru��¨�~xwup��em{�ew!�em/zuk��xmE��k��Zk�p���k��`k�� î k�k�p��ei#k��eru�ew!�em/p#q�wup��
p�r�p¤���eru�ew!�em/p#q»��wuybk�y��

h^i#k�k�w!�Z�|m{k�yb�Jk�n�v`k��Zm/l=k�p��Jk�n�wul¢m/p�m/p#q �e~#�e�x~x�{k�p���kgm|p»w��eru�ew!�em/p�q�ye��yb�bk�l î wuyN��r�p¤�
�x~����bk����� ´ ��ú î wup ° ���G±��7<gksk�n�wul=m|p#k����ei�k»t&ru�Zl=w!�em{r�prutgzuru�e�em/��k�y�t&�er�lÖ�e~#�e�x~��/k�p���k
���Zm{zuk�p»���¢yer�~#�Z��k�y�wup��syem/p#Ì�y�w!�Z�Zwup#quk���m/p¢v�k���m{r��xm/�^w!�e�Zw���y�r�p��ei#k��`ru�b�br�l rut�w��eru�ew!�em/p#q
�ewup�Ì �i_ p���m/p�q��eixw!���ei#k^k��x��m{k�y(quk�p#k���wu�/�{��i�wu�=wup¢wupxm/ybru�b�eruvxm|�N�������{r�pxm/�Nt&ru�Zl��P<gm|y(k�n�v`k��Zm��
l=k�p��ey î k��Zkg��r�p���~x���bk��»w!� 
]¥ ðù  � § � � �	��ðù  � § n � wup������ðù  � õ �(h^i#k�ybkgk�n�v`k��Zm|l}k�p��ey
î k��ek,p�ru�^w!�x�{k��br¢m/p�zuk�yb�em{q�w!�bk�w î m/��k���wup#quk-rut��	� ru�@��u�

Â r��/m|p��#k ê k��Z��m"!k��ek yb�e~���m{k��s�Zru�ew!�em/p#q�{ � �e~#�e��~��{k�p���k�~�yem|p#q��Zwup��#r�léybr�~��Z��k�yjwup��
yZm/p#Ì�y�m|p�ws�eru�ew!�em/p#q������/m/p���k�� ° {��J± o �Zw!�ei#k��-�eixwup��ei#k}v`k��Zm{r���m/��w!�e�Zw���y�rut ´ ��ú î wup r ��<jk
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t&r�~�p���k�z�m|�#k�p���k}t&ru�-wup�m/p�zuk��Zybk}��wuye��wu�#k¢wuy-zuru�e�em/��k�y-t&ru�Zl}k���r�p��|w!�equk��,ye��wu�{k�y��eixwup��ei#k
t&ru�Z��m/p#q � wu�{�ei�r�~#q�i�i#k}��m/��p#ru���#k��bk��Zl¢m/p#k}w�ye��wu�/m/p�q»k�n�v`r�p#k�p�����h^i#k���r îÀî wuy-yb�b�er�p#q��/�
wup�m/yeru�b�eruvxm/� î i#k�pK_$#s ���Êh^i�k¡k�n�v`k��Zm|l}k�p��ey î k��ekJ��r�p���~����bk���w!� 
O¥ ðù  � § � � �	��ðù  � § n �
wup��µ���ðù  � â ��<jk-�xm/�»p�ru�^m/p�zuk�ye�em{q�w!�bk��ei#k�v`r�yeyem{�xm|�/m{�3��rut�� � ye�b�Z~����e~#�ek�yJt&ru�^�/w!�equk��W�	���
° ru�Êyb�bk�wu�#��t&ru�Z��m/p#q � k�p#k��equ��m/plEbk����bk��-w!��yZl=wu�/�uye��wu�{k�y î wuy���m/yeyZm{vxw!�bk���v��Zm|l=w!�Zm/�{�N����ú¡Ì�l=wup
vx~�l=vxm/p#q�w!�^�ei#k-�/w!�Zquk��gye��wu�{k�y��<jruv _ p#quk��^wup�����rJ� î ru�eÌuk���yj��r�p���~x���bk��»k�n�v`k��Zm/l}k�p��ey�~�yem/p�q w��eru�ew!�em/p#q��ewup#Ì î m{�ei
wup¹r�yZ��m/�/�/w!�em/p�q�qu��m/�¹w!�¢�ei�k��`ru�b�br�l ° ��º%±���h^i#k¨� � �br¾{ � �b�Zwup�yem/�em{r�p î wuy¢��m�î»��~��{���br
�Zixw!�Zwu���bk��Zm���k�yem/p���k}�ei#k���r î vx�eruv`k��e�em{k�y�k�zur��{zuk��m/p�ybvxwu��k � wup���¨�~�wup��em{�em{k�y-yZ~��Zi�wuy,�ei#kM^r�yZyb����p�~�l,�`k���i�wu���br��`k}k�yb�em|l=w!�bk����{r���wu�/�{�u� ³ y}�	�»�#k����Zk�wuybk�� o l}r¿z�m|p#q�w î w���t&�er�l
�ei#k}qu�Zm|� r�� w!���	��ð¼�D�/{sw��b�Zwup�yZm{�em{r�p�t��Zr�lý� � �brb{ � �`k�i�w�z�m/ru� î wuy�ru��ybk��ezuk��d� ³ q�wum/p �
m/p��ei�k�{ � �ek�q�m{r�p � �ei#k-k�p#k��Zqu�s��r�l¢m/p#q=t&�er�lé�ei#k�� � t�ru����m/p#q î wuyg��m|yeyem{vxw!�bk��s���sú¡Ì�l=wup
t&�Zm/���em{r�pd��h^i�k�ybk�k�n�v`k��Zm/l=k�p��ey î k��ek}��r�p���~����bk�� î m/�ei 
O¥ ð   � §�Ð � �	��ð �`�ª  � § n � wup��
��Qðø  � â �¡h^i#k�vxw!��wul}k��bk��gybv�wu��k,w!�ji�m{q�i�k��W�	��wupx������ek�l¢wum/p�yN~�p���i�w!�e�bk��d�

� m|�eÌ�m/p�ybr�p�wup��¨½�r�p#q¢k�n#wul=m/p�k����ei#k qu�er î �ei�rut¡�e~��e�x~��{k�px��k-m/p�w»yb��ye�bk�lVyZm/l=m/�/w!�
�br"<jruv _ p#quk���
 y��ewup#Ì ° � z ±���h^i#k��«t�r�~xp����eixw!��w��e~#�Z�x~��{k�p�� �/w��uk��}qu�ek î w î w��ªt&�er�lÖ�ei#k
r�ye��m/�|�/w!�em/p#q�qu�Zm|� � wup���k�zuk�p��e~xwu�/�{��wm��r î¬î r�~��/����k¢k�yb�ew!�x�/m/yZi#k���yem/l¢m/�/w!���br�<gruv _ p�quk���
 y
ru�xybk��Zzèw!�em{r�pxy �(�ei#k	��r îïî wuy@� � p#k�w!�^�ei#k�qu�Zm|� � wup��¨{ � t¥w!�e�ei#k��^w î w��u��h^i#k�m/��� � �Zk�q�m{r�p
î wuyJm|p��bk��evx�ek��bk��»wuyJyem/l¢m/�/w!�¡�br�wup»ú�Ì�l¢wup»�/w��uk�����h^i�k��=wu�/ybr,t&r�~�p��¢t�ru�Jk�n��b�ek�l}k��{�¢ye�b�er�p#q
t&ru�Z��m/p#qs�ei�w!�-�ei�k`� � �ek�q�m{r�p î r�~��/��qu�er î �br _ �/�Ê�ei#k}�ewup#Ì���<jr î k�zuk�� � �ei#k}k�n�v`k��Zm/l}k�p��ey
î k��ek}�#r�p#k w!���{r î �eru�ew!�em{r�p��Zw!�bk�y o �Ñ¹��D�/{ �  ��/ ��Zwu� � y r wup����ei�~�y���r�~��/��p#ru��k�n�wul¢m/p#k
�`k�i�w�z�m{ru�»t�ru��k�n��b�Zk�l}k��{�¹�{r î �	�2���ei#k�k�n�v`k��Zm/l}k�p��ey î k��ek���r�p���~����bk��9w!� 
O¥ ð   � §�Ð �
�	��ðù  � § Å � wup��¨��Qðù  � õ �

Ç �3X ptrO-�Õ�/�_u+ Õ�f�]`Ò
��~#� k�n�v`k��Zm|l}k�p��ey î m/�|�(k�n�wul¢m/p#k»��r�p��em/p�~#r�~�ye�/��t&ru�Z��k��é{ � �e~��e�x~��{k�px��k=�Zw!�ei#k����ei�wup�ei#k
�#k���w���m/p�q��e~#�e��~��{k�p���k��ei�w!��i�wuy,l}ru�Zk¢rut&�bk�p��`k�k�p��ei#k�ye~#�DEbk����-rut�{ � �e~��e�x~��{k�px��k�ye�e~��¤�
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m/k�y ° ®� P±��(Ú�k-vx�/wup��br=��r�p��x~�����k�n�v`k��Zm/l=k�p��ey��br=�#k��bk���l=m/p#k��ei#k-��r�p���m/�em{r�p�yJt�ru� î i�m/�Zi��ei#k
k�n�v`k��Zm/l}k�p��ewu����r î m/y�v��ek���r�l=m/p�wup��e�{�=� î rJ�3��m|l}k�p�yem{r�pxwu� � wup���t&ru� î i�m/��is�ei#k�k�n�v�k���m/l}k�p��
m|y}v��ek��#r�l¢m/p�wup��e�{���ei#�ek�kP�3�xm/l}k�p�yem/r�p�wu�ì� ° ru�»�Zw!vxm/�ª�eru�ew!�em/r�p¼wup��½�{r î t&ru�Z��m/p�q � �	��wup��

O¥ w!�ek¢��ru�ei�yel=wu�/�¡wupx���ei#kÒ�xr î£î m/�/�Ê�`k¢yb�b�er�p#q��/�²{ � wuy�i�wuy��`k�k�p�ru�xybk��ezuk��«m/p�vxwuyb�
k�n�v`k��Zm/l}k�p��ey î m{�ei�r�~#��w!v�vxw!�Zw!�e~�y °  -��  ±��NÚ�i#k�p��ei�k,k�n�v�k���m/l}k�p��jm/yjp�r¢�{r�p#quk��g�eru�ew!�em/p#q �
�ei�k���r îUî m/�/���`k��ei#�ek�kP�3��m/l=k�p�yem{r�p�wu���

Ú�k�vx�/wup¢�br�~xybkj�`ru�ei�i#ru� _ �/lÀv��Zru��k�y1wup��»�ei#k�~x�{�b�Zwuybr�~�px�}v��eru�`k^�br}m/p�zuk�yb�em{q�w!�bk
�ei�k»�Zixw!�Zwu���bk��}rut^�ei#k`��r î ��Ú�ksixw�zuk�vx�/wu��k��w�i#ru� _ �/l v��eru�`k¢w!���ei#k¢�bruvªrutN�ei#k»k�nK�
v`k��Zm|l}k�p���w!� �Òs {�º¨�5�s��l � wup���wup#ru�ei#k���v��eru�`k �xm{�ek����e�{��~�px�#k��Zp#k�w!�ei�w!���ei�k �`ru�b�br�lVrut
�ei�k�k�n�v`k��Zm/l}k�p���� � �»l}k�wuyZ~#�Zm/p#q��ei#k-��ru�e�Zk��/w!�em{r�p�rut��ei�k�yZm{q�p�wu�/yJt&�er�l �ei#k�ybk�� î r=v��Zru��k�y �
w�l}k�wuye~#�ek}rut��ei#k}� î rJ�3�xm/l}k�p�yem/r�p�wu�/m{����rutJ�ei#kÒ��r î ��wup��`k}ru���ewum|p#k��d�=h^i#k=~x�{�b�Zwuybr�~�px�
vx�eru�`k���wup���k=~xybk����br�l}k�wuye~��ek}�ei#k}zuk��e�em/��wu��zuk��{r���m{�3��wu�{r�p#q�r�p#k»��r��/~�l=p�rut³�x~�m/��w!�,w
_ n�k����/r���w!�em{r�pì{��/®��»h^i�m|y�v��eru�`k���k�ye�-l}k�wuye~#�ek�y-�em/l}kP�3w�zuk���w!quk�y��¨��p#k}�ek�wuybr�pxw!�x�{k=l}k�wG�
yZ~#�ek�l}k�p��NrutÁ�ei#k,��m/l=k�p�yem{r�p�wu�|m{�3�}rutÁ�ei#k��xr î m/y^�br¢l}k�wuye~#�Zk��ei#k-�em/l}kP�3w�zuk��Zw!quk���zuk��e�em/��wu�
zuk��/r���m{���wuy}w�t¥~�p����em{r�prut�i#k�m{q�i�� à �Nm{t^�ei#ks�em/l}kP�3w�zuk��Zw!quk��¹zuk��Z�em/��wu��zuk��{r���m{�3�v��er _ �/k�m/y
���/r�ybk¢�br���k��er � �ei#k���r î ��wup«�`k¢��r�p�yem/��k��ek���{ � � ³ ybk���r�px��l}k�wuye~��ek�l}k�p�� î r�~��/���`k=�br
_ p����ei#k��em/l}kP�3w�zuk���w!quk¢rutJ�ei#k��x~����e~�w!�em{r�pxy�m/p��ei#k�zuk��e�em/��wu�(zuk��{r���m{��� � v`k��Zi�w!vxy�wu�/ybr�wuy-w
t¥~�p����em/r�psrut à �

h^i#k»�Zi�w!�Zwu���bk���rut��ei#k=�b�Zwupxyem{�em{r�p�t&�er�lº{ � �brb� � ��r î m/y-~�p#Ì�p#r î pd�`��p#k}v`r�y4�
yZm{�xm/�/m/�3�sm/yjqu�Zr î �ei�rut¡�ei�k�ú�Ì�l=wup��`r�~�p��xw!�e���/w��uk��Zy���hji�m/yjm|yg~�px�/m{Ìuk��{����t&ru� Ð Ù&% ¹ù¯���l �
�ei�k»i�wu�{t�i#k�m{q�i��,rutN�ei�k=�ewup#Ì � �ei�k¢�eru�ew!�em{r�p«�Zw!�bk�l ~�ye�,�`k`�¼¹ �D�5�����# ��Zwu� � y � wup����ei#k
��r�px��m{�em{r�p�ygrut�yel¢wu�/�g�	�»wup�� 
]¥�î m/�/���`k z�m{r��/w!�bk���w!���/w!�equk����eru�ew!�em{r�p��Zw!�bk�y�� ³ �/yer � m/��m/y
�Zk�wuybr�p�w!�x�{k��br=ye~�v�v`r�ybkj�ei�w!�N�ei�k�v�i�wuybk�ybvxwu��k��`r�~�p���w!�Z�}��k�� î k�k�p�{ � wupx�µ� � �`k�i�w�z�m{ru�
��k�v�k�px��y¡r�p»�`ru�ei��9wup��»�ei#k�vx~�l}v`�x~�nÒ� � �x~#� Ð Ù&% m/yJ�#k��bk��Zl=m/p�k��¢ybr��{k��/�}t��er�l ���(h^i#k
qu�Zr î �ei�rut1�ei#k���r�~xp���w!�e���/w��uk��Zy î m/�|���`k�l=r�p�m{�bru�ek��������ei#k}~��{�b�Zwuyer�~�p���v��eru�`ku� ³ y��ei#k
i�ru� _ �/lVv��eru�`k�y�w!�ek=�{r���w!�bk��¹ ���l t&�er�l �ei#k}�bruv��/m|��wup����ei�k}��ru�b�br�l rutJ�ei#k=wup�p�~��/~xy �
m/t¡�ei#k��`r�~�p���w!�e���/w��uk��Zy�qu�er î �br� ���l o � ¹ó�D�5�# }��wu� � y r�� ws�Zi�wup�quk=m/p��ei�k���ru�Z�ek��/w!�em{r�p
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yei#r�~x�/�,�`kJp#ru�em/��k��d�ÁÚ�kN�#r�p#ru�Ák�n�v`k����Á�ei�w!�Áqu�er î �ei�rutx�ei#k�ú¡Ì�l=wup��/w��uk��Zy(m/yÁw�yem{q�p�m _ ��wup��
ybr�~#����k-rut�� � �`k�i�w�z�m/ru���

³ ybk���r�p��v`r�yeyem{��m/�/m{����t&ru���ei�k»�b�Zwupxyem{�em{r�p�t��er�l { � �br²� � �`k�i�w�z�m{ru��m/y,�ei��er�~#q�i
�x~#��yb�em/p#q»rutf� � �e~#�e��~��{k�p���k ° �� P±��,õà�-m/y�v`r�yeyem{���{k,�ei�w!� � z�m/w��ei#k}m/p�zuk��Zybk}k�p�k��equ����wuye��wu��k �
k�p#k��equ�¾��r î y}�br�/w!�equk��{k�p�qu�ei¹ye��wu�{k�y �gwuy=�ei#k�k�p�k��equ����r�p��ewum/p�k��½m/pª�ei#k�yek��/w!�equk�yZ��wu�{k�y
m/p����Zk�wuybk�y � v�r�yZyem{�x�{��m/�=m/y��ek��{k�wuybk��¹�ei#�er�~#q�i¹w�ye~����#k�p�x~��Zyb��rut�� � �e~#�e�x~��/k�p���ku��h^i�m/y
�x~#��yb�em/p#q�rut@� � ��r î l¢w����`ks�{r���wu�/m���k�� � ru�=m/��l=w�� _ �|���ei#ks�ewup#Ì�� � ~#��yb�em/p#q��`k�i�w�z�m{ru�
��r�~��/���`k �#k��bk����bk���������r�p�yZm/�#k��Zm/p�q=�ei#k���ru�e�ek��/w!�em{r�p��`k�� î k�k�p�i#ru� _ �/l;vx�eru�`k�yjt&ru��yZi#ru�e�
v`k��Zm{r���yJrutÁ�em/l}k��xw}��~#�Zyb� î r�~��/���`k-yem/q�p�wu�{k��s���sw¢ye~����#k�p��/r î ��ru�e�Zk��/w!�em{r�pd� ³ �/yer � w�� �
�x~#��yb� î r�~x�/���`k^z�m|yem{�x�{k�wuy�w ye~�����k�p}w!�xp#ru�Zl=wu��zuk��Z�em/��wu�xzuk��/r���m{����v��er _ �{k^wuy1l}k�wuye~#�Zk��}���
�ei#k}~��{�b��wuybr�~�p���v��eru�`ku� � ��k�n�wul¢m/p�m/p#q�~��{�b�Zwuyer�~�p���wupx��i�ru� _ �/l7�xw!�ew � �ei#k�t��Zwu���em/r�p�rut
�em/l}k ybv`k�p��jm|p�{ � wup��b� � �`k�i�w�z�m{ru����r�~��/���`k,�#k��bk���l=m/p#k��d�Jõà�gm/yNv`r�yeyZm{�x�{k��ei�w!��ú¡Ì�l=wup
��m/yZyem{vxw!�em{r�p î m/�|�xv��Zk�zuk�p��^�ei�k��x~�m/�/�x~#v¢rutÊk�p#k��equ�sw!�^�/w!�equk-ye��wu�/k�y �xwu�/ybr � �ei�kK_�kP��k����gl=w��
m/p�ixm{�xm{�1�ei#k-m/p�zuk��Zybk,��wuye��wu��ku�

³ �ei�m{�Z��v`r�yeyem/�xm/�/m{����t�ru� �ei#k¢�b��wup�yem{�em{r�p�t&�er�l { � �brb� � �`k�i�w�z�m/ru� î r�~x�/���`k=wup
w!���Z~�v��j�b�Zwupxyem{�em{r�p o wuy�w»t¥~�p����em{r�p�rut��¤wup���� r �jõàt�ye~���i�w»�b�Zwup�yZm{�em{r�p�r�����~#��y � m/� î r�~��/�
�`kjk�wuyb�»�br}�#k��bk�������ru�ei î m/�ei=�ei#k�~��{�b��wuybr�~�p��¢v��eru�`kgwup��»�ei#k�i#ru� _ �/l£v��eru�`k�y��Áõ�� î r�~��/�
�`k-m/p��bk��ek�yb�em/p#q��br��{k�w!�Zp�m{tÊye~��Zi�w}�b�Zwup�yem/�em{r�p î wuygi���yb�bk��ek��em|�!�

³ �|wuyb�^v`r�yeyem{��m/�/m{���=m/yN�ei�w!�g�ei#k-�b�Zwup�yZm{�em{r�p�m/yNqu��wu��~�wu�ì� ± k���i�w!vxyN�ei#k�� � �`k�i�w�z�m{ru�
qu�er î y¢wuy`�	� o ru�� AÀG�	� r wu����ru�Z��m|p#q��br�ú1¨x� o ®��/{ r �9õÎp¹ye~���i½w���wuybk � �ei#kb� � �`k�i�w�z�m{ru�
��r�~��/�«�`k»l}k�wuyZ~#�ek�������ei#k���ru�Z�ek��/w!�em{r�pª��r�k î¢��m{k�p�� t&ru���ei#k»�bruv¹wupx���`ru�b�br�lCi#ru� _ �/l
yem{q�pxwu�/y � wup�������¨�~�wup��em{�em{k�y-yZ~��Zi�wuy��ei�k¢w�zuk��Zw!quk`�x~����e~�w!�em/r�p�y�rut1�ei�k=zuk��e�em/��wu�(zuk��/r���m{��� �
�Zl=yjw�zuk��Zw!quk�zuk��e�em/��wu��zuk��{r���m{�3� � ru�jru�ei#k���w�zuk��Zw!quk���l=k�wuye~#�ek�l}k�p��ey^t&�er�lT�ei#k,~��{�b��wuybr�~�p��
v��eru�`ku�

Ú�k,k�n�v�k����N�br¢��k�q�m|p���r�p���~����em/p�q��ei�k�ybk�{ � � � � �e~#�e��~��{k�p���k�k�n�v`k��Zm|l}k�p��eyN�x~#�Zm/p#q
�ei#k,l=r�p��ei�y^rut»�����bru�`k���wup��m�jr¿zuk�l,�`k��� �¯u¯�º��
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ObMa�3m�QW_l\b_aKNZ���KNm�Ke_d��Ke_�KNM�UiS�Z]S�MaMaORhu�¥_l\±ZdOb��ZdnL�NOR_lS�ILKe�^IiSdh�\bhuViSdh�_lSdhum�Mdr¹¢gÁÃU·ZdObMlS�M��JIiSdhaS
�g²}��ÄD�Å�TKe_J��ObM»UiS�Z]S�MaMaORha�¨_l\pZdOb�NZdnW�NOR_lS�_aIWKehuV¸\bhuVLSdh�_lSdhumcM�ObMj_aIiS�¡LhuMl_�\bhuViSdhj_lSdhum�M�fÆ\bh
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HÎOR�È�eS���rN�RÏ Ê KNMl_q\bf�Z]\^m�m�\^UÇMl��m��T\^�NMqnLMaS�V KNU�_aILKNMqORQWQ{S�UWVLKYXTr
Ð ��m��T\^� Ñ¨S�ObULKNUi�
Ò m�S�ObU¸_aK�m�S��TSd_���SdS�U _aIiS�Ma_aORha_�\bf�ManLZdZ]S�MaMaKN�bS�Ml_lSdQWM
�¬Ó � �lÔ m�KNUWKNm�nWmA_aKNm�S�fÆ\bhjMaIi\bha_q�WKN�^I�_d�LMl_aK�Za��KNUi��Sd�bS�U`_aM�¢�MlSdS

º�¼3MdrÕ¢"½3r¾¦bÖ^©k��¢"½3r¾¦b×^©k�{ObUWV ¢"½3rÙØL�´©l©
�g�Ú�¬� � �g� £ � ¡LhuMa_�m�\^m�S�U�_J\bf��ÈKe�^I�_d�LMa_aKNZa��KNUi��Ì	Íj��M
£ QT\´��SdhJ�NO´�FViS�ZdO��¸S]X�QT\^UiS�U`_qfÆ\bh�_aILS��WKe�^I`_�Ì�Í»��M
Û QT\´��SdhJ�NO´�FViS�ZdO��¸S]X�QT\^UiS�U`_qfÆ\bh�_aILS�Ml_aKNZu�3KNUL��Ì�Í»��M
Ü �RORhuKNObULZ]S�S]X�QT\^UiS�U�_dÏ	Ý ³ Äµ��Þ· �Ó � · �Ô QLha\b�ÈOR�WKN�NKe_Ú��_aILOR_�¡WhuMl_�Sd�bS�U�_jKNM�O[�WKN�^I�_qSd�bS�U`_d�ÈMl_aK�Za��KNUi��Sd�bS�U`_
ßÈà � ßÈá QLha\b�ÈOR�WKN�NKe_Ú�cO��WKN�^I�_qKNMq_l\c_aIiS��eSdfg_�¢ � ²T©k�ihkKe�^I�_�¢â�»²T©
ãbà � ã á �bS��e\�ZdKe_��¸KNU¸�NSdfÆ_�VLKNhaS�Z]_aKe\^U}��huKe�^I`_�VLKehuS�Z]_aKe\^U

¢ ãbà ¤�ä�fg\bhJ�eSdfg_���ORhuVÇm�\b_aKe\^UÈ©

�JKN����MuZdOb�eScKNU�_aKNm�Sb�Õ�bS�UiSdhuOb���e�b�ÎObM�Ý}³R¢g�a©�Äæå»� Þ ��å Ø � Þ�ç �JKN_aI Ü Ø « Ü r�H�ILS�ObMl�3m�QL_l\b_aKNZ
�TS�ILO���Ke\bh��i�^KN�bS�U KNU Ð S�ZRr	½3r¾è3�È�JKN�N�TOb�e��O���Mq�TS��^Ke�bS�U¨�`�p_aIiS��NORha�bS�Ma_�S]X3QT\^UiS�U`_drM�Sd�^Ke\^ULMÎ�JKe_aI�VLKYéTSdhaS�U�_&MaS�Z]\^ULV�\bhkViSdh&_lSdhum�M�ORhaS�MuIi\´�JU�KNU���Ke�ir���rN�Rr�ê¶S�ZdOb��ZdnL�NOR_lS
_aIiS ILKN�^IiS�Ml_[\bhuViSdh�_lSdhkm�M[fÆ\bhcS�ObZuI-huSd�^Ke\^U}ë�_aIiS�MlS¨ORhuS �NKNMl_lS�V¹KNU�H�OR�W�eS�M���r¾¦�ì���rÙØir$H�IiS
ZdOb�NZdnL��OR_aKe\^ULM»ORhaS��ROb�NKNVÇ_l\ MlS�Z]\^ULV�\bhuViSdh´�&Ml\��JILKN�eS�MlSd�bSdhuOb��_lSdhkm�M�ORhaS��NKNMl_lS�V±fg\bh�S�ObZuI¶\bf
_aIiS�haSd�^Ke\^ULM�MuIi\´�JUÂKNU¥��Ke�ir���rN�R��\^UL�e�±_aIiS�_���\Ç_lSdhumcM��JKe_aI¥_aIiS��NORhu�bS�Ml_�S]X�Q{\^ULS�U�_aM�ORhaS
nLMlSdf�nL�"r�H�IiSJ\b_aIiSdh	_lSdhkm�M�m�O´�cILO´�bS�S]X�QT\^UiS�U�_aM��JILKNZkIcORhaSjMam�Ob�N�NSdhP_aILObUcULSd�^�eS�Z]_lS�Vp_aILKehuV
\bhuViSdhJ_lSdhum�Mq_aILOR_�Vi\�Ui\b_JORQLQTS�ORhJK�U�_aIiS�_aOR�W�eSbr
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H�OR�W�eS¶��r¾¦3Ï Ð ZdOb�NKNUi�¹\bf�_aIiS¶m�S�ObU�QT\^MaKe_aKe\^Uµfg\bh ObMl��m�m�Sd_lhuKNZ�hkObULVi\^m;��Ob�N�3M ¢ ã ��ïZ� �ß á ã á � ßÈàeãbà #�íä�©k�j�g²}��Äíð ã ��ïZ� �Ãñ��Dð Ø ã ��ïZ� �Úñ�çâr·H�IiSp_lSdhum�M�ILO´�bS¸�{SdS�U¹ZdOb�NZdnW�NOR_lS�V¹_l\MlS�Z]\^ULV¨\bhuViSdh�fg\bh�S�ObZkI¨haSd�^KN\^U¨MaIi\��JU KNU¸��Ke�irÈ��rN�Rr�HÕ\pnLMlS�_aILKNM�_aOR�È�eSb�WViSd_lSdhumcKNUiS��JILK�ZuI
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ý� �]�g�Ú�l�]¢ÆÒ¹�D�g� £ �l© ã ³��ïZ� �D¢ �ý � � ©]�g� ý£ �]�g�Ú�l�Ã³ ã ³��ïZ� �¢�õ ö ä� ø ä� ��� ©]¢"½i�g� £ � ³ � ØW�g���a�]�g� £ � � ¦i�g�Ú�¬� ³ © ã ³�âïZ� �¢ Ð õ ö ä÷ ø�õ ö � ø� ��� ©]¢l�g�¬³£ �]�g���l� � ¦i�g�¬³� �]�g� £ �l© ã ³��ïZ� �¢ § � ì� õÉö � ø ä��� ©��e�g� ³� �]�g� £ �]¢l�g���a�}��½i�g� £ �l©&�D�g���¬� ³ �g� ³£ ��� ã ³�âïZ� �¢ õ ö � ø�õÉöN÷âø� � ©��e�g���a�]�g� £ �]¢l�g���a�Ã³ � ØW�g�Ú�l�]�g� £ � � �g�¬³£ �l©l�½i�g�¬³� �]�g� £ �Ã³���½i�g�Ú�¬�Ã³^�g�¬³£ ��� ã ³�âïZ� � ¢ ü�� ì	 ÿ ä õÉöN÷"ø ä õ ö � ø ä� ä © ã ³��ïZ� �¢ � ì	 õ ö � ø��� ©��Ù¦i�g� £ � ý ¢l�g�Ú�l� ³ ���g� ³� �l©&���g�Ú�¬� ³ �g� ³£ �]�g� £ �Õ��¦i�g���l�]�g� £ � � � ã ³�âïZ�ÁaÁ ¦ ¢"¦ � £Î©]¢ ã ³� �P£ � ã ³��ïZ� ©£ ¢ ³� ü ³ §Lþ�ÿ � ü  
{þ�ÿ ©��e¢g£ � �´©Ú� � ��¢g£ � ¦^©]�g� £ ���N�� §Lþ� ¢ ã ³� �P£ � ã ³�âïZ� ©¦J�·£ � Û ¢ ³ � ü ³ § Õ ÿ� ü ³ §Lþ�ÿ � üYý 
{þÌ§ Õ ÿ ©��e¢gØ � £ � Û © ã ³�âïZ� �D¢g£ � ¦^© ã ³� �P£ �N�  §Lþ� � Õ § �
ÁaÁaÁ ¦ Û � ¦ ¢ ³ � ä ü Õ ÿ�§ � ü ³ Õ §  ÿ� ä ü ³ § Õ ÿ � ä ü Õ ÿ � ü ³ Õ §  ÿ ©]�g�Ú�l�Ã³Å� ³ § ³ Õ� ã ³��ïZ�¦J� Û � £ ¢ ³ � ü ý §LþRÿ� ü ³ § Õ ÿ � ü ý §Lþ�
 Õ ÿ ©Ú� þÌ§ � �  § Õ� ã ³� �P£½ Û � Ø ¢�! ³ � üYý Õ § ý ÿÉ§ � � ü Õ ÿ � ü ³ Õ § ³ ÿ�" ! ü ³ § Õ ÿ õ ö � ø 
 ü  § Õ ÿ ö � "� ü ý § Õ ÿ � ä ü ³ § Õ ÿ � ü Õ ÿ � ü ³ Õ § ³ ÿ � ü ý Õ § ý ÿ ©]�g�Ú�l�Ã³]� ý § ý Õ� ã ³��ïZ�Û � � ¢ � ü ³ § Õ ÿ � ü Õ ÿ ©�� � �g�Ú�¬�Ã³ ã ³�âïZ� �D�g�Ã³� � ã ³� �P£ �N�  § ÕÔ½ � £ ³ � ì	þ�§ ý � þÌ§ � ã ³� �P£¦J��¦ Û � ¦�£ ¢ � ä ü ³ §Lþ�ÿ üÆü ³ þ�§ ³ ÿ � ä ü ³ §Lþ�
 Õ ÿÉ§ � üYý § ³ þ�
 ³ Õ ÿ�ÿ� ä ü ³ § Õ ÿ � ä ü ³ §Lþ�
 Õ ÿ � ä ü ý § ³ þ�
 ³ Õ ÿ ©Ú� ³ þÌ§ ³� � ³ § ³ Õ� ã ³�âïZ� �¢ ³ ü ³ §Lþ�ÿ � ä ü ³ §LþRÿ� ä ü ³ § Õ ÿ � ü ý § ³ þ�
 ³ Õ ÿ ©Ú� ³ þÌ§ ³� � ³ § ³ Õ� ã ³� �P£

�´ÀR¿



' ()(+*-,/.1032 #

>@9%$ E'& 5 C�? 8 9)( Å : ?í6 E 5 E+* 9 6

HJILKNM&ORQLQTS�ULVWKYXjVi\�ZdnLm�S�U`_aM�MlSd�bSdhuOb�3nLMlSdf�nL�^Ml\bfg_���ORhaS�QLha\b�bhuObmcM&_aILOR_�ILO��bS��TSdS�U�ViSd�bS��N\bQ{S�V
K�U�_aILSjQÈObMl_�¡L�bS��bS�ORhuMdr��j�N�È\bfÕ_aIiS�MaS�QLha\b�bhuObm�M���\bha�pnLMaKNUi��Z]\^m�m�ObULV¸��KNUiSj\bQL_aKe\^ULMd�iObULV
fg\bh�Ob�N��QWha\b�bhuObm�MÎ_aIiS-,�.�\bQL_aKe\^U��^Ke�bS�M�OJ�WhuKeSdfLIiS��eQ�m�S�MaMaOR�bSqObULV�Oj�NKNMl_aKNUL��\bfWOb�N�`Z]\^m�m�ObULV
��KNUiS�\bQL_aKe\^ULM�rÕH�IiSPMl\^nLhuZ]S�Z]\�ViS�fÆ\bhÎOb�N�^Ml\bfg_���ORhaS	VWKNMaZdnLMaMaS�VjK�U»_aILKNM}��QLQTS�ULVLKYX�ZdObU��TS�fg\^nLULV
\^U _aIiScê¶\bhk�NV¥ê�KNViS�ê¶Sd�¹OR_�_aILScObVLVihaS�MuM/.�01032-4657598�.;:=<7>@?�2A.B?�CD03EGFH:=>I?�EKJLCM5ON@PQEKEGRS>I5
0�.DEK>3T6>�5G0�.DEK>3T6>I?�.�0VUXW�r

6 ª t Y[Z¬yO\}z ° w^]�~ X`_ z�yTz sò¯ba ]�| ° |¬yT|uw�~

�L\bh�OjZ]\^ULZ]SdQL_anWOb�`ViS�MuZ]huKeQL_aKe\^U�\bfi_aIiS�nL�e_lhuObMl\^nWULV�QLha\b�bhkObm�Md�bMlSdS Ð S�ZRrR¦3r¾¿3r�Hq��\JQWha\b�bhuObm�M
ORhuS�UiSdS�ViS�V¨_l\c\bQTSdhuOR_lS�_aIiS�nL�N_lhuObMl\^nLULV¸Ma�3Ml_lS�m �W\^UiS�_l\c\bQTSdhuOR_lS�_aILS�Ñ¨OR_lS�Z[Ml��Ml_lS�m/�3KNO
Odc»Ì�ÁfeµKNU`_lSdhaf�ObZ]S»ObUWV�\^ULSj_l\�huS�ObVpK�U�VLOR_aO[fgha\^m _aIiS»ê����gc ÁuÁ�VLOR_aO[ObZd¼`nWKNMaKe_aKe\^UpZdORhuV}r

hjilkSi�k mon�p�q�rsr9tDu;pIv@tDwlwxq=vzyVtD{lp3|}nOv@q
HJIiS�QLha\b�bhuObm/�JILKNZkI MlSd_aMJ_aIiS�QWORhuObm�Sd_lSdhuM�fg\bhJ_aIiS�Ñ¨OR_lS�Z[Ñ~e Ð ìÚÖRäbäbäpMl��Ml_lS�m/nWMaKNUi��_aIiS
c�ÌPÁ�eîKNU`_lSdhafgObZ]S±KNMcZdOb���eS�V�Us:�03EK8ir�H�IiS�c»Ì�Áfeî�WnLM�KNMcObZdZ]S�MaMlS�Vµ_aIiha\^ni�^I$O��jOR_aKe\^ULOb�
Á¬ULMl_lhknLm�S�U`_aM�c�ÌPÁ�e�ì�Ì�oq¦R�æZdORhuV}r[H�IiS�c»Ì�Áfe �T\^ORhuV�KNM�Z]\^Ui¡L�^nLhaS�V��JKe_aI�ObU¶ObVLVihuS�MaM»\bf

�´ÀbÀ



time

vo
lta

ge

width

spacing

��Ke�^nihaS�ejrN�RÏ Ð ZuIiS�mcOR_aKNZ���KeSd��\bf�nL�e_lhuObMl\^nWULVpQWnL�NMlS�M��bS�ULSdhuOR_lS�V �3� Ñ¨OR_lS�Z�Ml�3Ma_lS�m¸r
¦RºJ��¢�IiS]XW©�nLMaKNUL��Í»ÑÇ��ZuIWObULUiS��W½3rPH�ILSJÑ¨OR_lS�Z��WnLMPObVWVihaS�MaMPK�M��b�RrPH�ILKNM�QWha\b�bhuObmò��\bha��M
�3�¶�^Ke�3K�Ui�ÇMaKeX¶U3nLm��TSdhuM�\^U·_aIiSpZ]\^m�m�ObULV·�NKNUiSb��K"rÙSbrjU�:�0VEG8X�����+�����G�������}rÇê¶S
�JKN���ihaSdfgSdh�_l\[_aIiS�MaS»MuKYXcU`nWm��TSdhuM	ObM������}�kå^���z���d�LObULV}��rM� ObULV�� MlSd_�_aIiS�KNU�_lhkO�ìâQWnL�NMlS
KNU`_lSdha�ROb��¢�ZdOb�N�eS�V����6�����x�¡ �¢�KNU Ð S�ZRrÈ¦3r¾¿^©k�È�`�

���6�������¡ £¢»�¤��¥¥�däbäd¥¥�dä@¦�¥ ¢¬�´ô�§&© ¢¨ejrN�´©
�JIiSdhuS©§§KNM�_aILSpfghaS�¼3niS�ULZ]�¶\bf�_aIiSpnW�e_lhuObMl\^nLUWV$¢�MlSdS¸��Ke�irbejrN�´©krÂåíMlSd_aM[_aIiS�U`nLm��TSdh�\bf
Z]��Zd�eS�MJQTSdh�QWnL�NMlSb�È_aI`nWMg�£ª �¡«£¬� � å»ô�§�rg�ËK�M�_aIiS�QLhaS]ì�Obm�QW��Ke¡LSdh��^ObKNUÇKNU¨nWULKe_aMq\bf�ä�r¾è�V=ejë
�+ZdObU��TS[MlSd_»�TSd_���SdS�U¥ä�ObULV¹��×Rä��ÕObULV±��Ob��niS�Mj\´�bSdhc��×Rä ORhuS[MaSd_j_l\¨×bèpV=ejrS�îm�O´�Ç�TS
MlS��eS�Z]_aK�Ui��O�¡W�e_lSdh��3Ob�e_aIi\^ni�^I�Ke_�m�O´�cOb�NMl\��TSJObU�\b�WMl\^�NSd_lS��RORhuKNOR�W�NSbë���S�Ob�e��O���M	nWMlS®� ��ä�r
� KNM�O�Ml�JKe_aZkIcfg\bh	_anLhuULKNUi��\^U�¢¨� � ��¦bÖ^©�\bh�\RéÂ¢¨� ��ä�©P_aIiS��^OR_lS�VpObm�QW�NKe¡LSdh´ë^�	SjOb�e��O���M
nLMlS�� ��ä�r

�i\bh�_aIiS�c»Ì�Áfe$�WnLM�_l\[�	\bhu�È��_aIiS»¡W�eS©¯°c»Ì�ÁfejrÉo²±�Ñz³�MaIi\^nW�NVc�TS»KNU�_aIiS�VLKehaS�Z]_l\bha�
´ 4�µ`�&ObULV�_aIiS�Ml_aOR_lS�m�S�U�_Q¶�·®¸�¹ ´ ·/º ´ 4�µ¼»©½�¹�¾}? ´d¿�À m�nLMl_»�TS�KNU±_aIiSÁ¯lZ]\^UL¡L�ir Ml��M�³
¡W�eS»\bf�_aIiS�Z]\^m�QWni_lSdh�r

�J\b_lS[_aILOR_jOR_j�e\�� �^ObK�U¨�ROb�NniS�M�¢¨�ÃÂ�×b¿^©k�{_aILS�ÑÇOR_lS�Z�Ma�3Ml_lS�m)��S�ILO´�bS�VL\`S�MjUi\b_
Ob�e��O���M�MlSd_�_aILS��^ObKNU¸Z]\bhahaS�Z]_a�e�br Ð \^m�S�\bf�_aIiS�haS��NO´�3MJm�O��p�TS��Lha\b�bS�U�\bh���\bha��KNUi�[QT\`\bhu�N�Èë

�´ÀRÖ



_aILS[ObZ]_anWOb���^ObKNU�Vi\3S�M�Ui\b_�KNULZ]haS�ObMlS�m�\^UL\b_l\^ULKNZdOb�N�e�ÇObM��+KNM»KNULZ]huS�ObMlS�V}r����T\´�bSd� �ò×b¿
_aIWKNM�K�M�Ui\¸�e\^UL�bSdh»O�QLha\b�È�eS�m¸�TOb�e_aIi\^ni�^I�OpMl_lSdQ¶ZuILObUi�bS�K�Uz� VL\`S�M»Ui\b_»Ob�e��O���M�KNULZ]haS�ObMlS
QWhaS�ZdKNMlS��e�pä�r¾è�V=ejr

hjilkSi�Ä Å'n�p�nÆnSr�ÇLÈ-É�y�ÉÊp@É�tDuËy�tH{fp1|©nOv@q
HJIiS�nL�e_lhuObMl\^nWULV�VLOR_aO�ObZd¼`nWKNMaKe_aKe\^Up��ObMq\bhuKe�^K�ULOb�N�e����hkKe_l_lS�Up�`��Ì�ObnL�SÌ�m��WObULIL\´��ORh�r�H�ILK�M
QWha\b�bhuObmòILObM��TSdS�U�m�\�VLKe¡LS�V[KNU�MaSd�bSdhuOb�L��O���MdÏ�_aIiSJOR�WK��NKe_���_l\�nLMlS�Z]\^mcm�ObULV�ì��NK�UiSq\bQL_aKe\^ULM
_l\pMlSd_JQÈORhuObm�Sd_lSdhuMd�È_aIiS�OR�ÈKN�NKe_Ú�c_l\�nLMlS�_aIiS�KNU�_lSdhkULOb�}ê����gc Zd�e\�Za�¸\bhjObU S]X�_lSdhuULOb��Zd�e\3Zu�
ObM»ViS�MuKehaS�V}�TObULV�ObU�KNm�QLha\��bS�m�S�U`_jKNUÇ_aIiS[Ob�e�b\bhuKe_aIWm)��ILKNZuI±ViSd_lSdhumcKNUiS�M��bS��e\3ZdKN_aKeS�MJfgha\^m
_aILS�huO´�xVLOR_aO�r±HJIiScQLhu\b�bhuObm �	\bha��M��JKe_aI·O±ÑÇORha�bS�UihuK�ZuIÂê±�j�gcíÁaÁ�VLOR_aO�ObZd¼3nLKNMaKe_aKN\^U
ZdORhkV}�WObULV¸KNMJZdnihahaS�U`_a�e�chknLULULKNUL��\^U O�Ø�Öb¿�Z]\^m�QWni_lSdh´r

H�IiS�\^ni_lQWni_j\bf�_aIiS�QLha\b�bhuObmíKNM��bha\^niQWM�\bf�MaKeX��W\^OR_aKNUi�pQ{\^K�U�_JU3nLm��TSdhuM�¢gØp�`�3_lS�M
S�ObZkIÈ©kr�HJIiSd� ORhaS�_aIiS�QT\^MaKe_aKN\^U ¢�KNU¨Zdmp©k�{�bS��N\3ZdKe_Ú� ã ¢�KNU¨Zdm}Í�Mk©k�{nWULZ]Sdha_aObKNU`_��zÎ ã �W_aILS/Ï�³
\bf�_aIiS���KNUiSj¡L_q_l\�_aIiS�VWOR_aO��JILKNZkI¸ViSd_lSdhum�K�UiS�M�_aIiS��bS��e\�ZdKe_Ú�b�L_aIiS�Obm�QW��Ke_anLViS»\bf�_aIiS�QWnL�NMaS
¢�K�U©Ð�©k�{ObULV�_aIiS�_aKNm�S�Ml_aObm�QÂ¢�KNU¨MlS�Z]\^ULVLM�MuKNULZ]S�_aIiS�QLhu\b�bhuObmx�TSd�^ObUÈ©kr

H�ILK�M�QLha\b�bhuObmîIWObM�MlSd�bSdhuOb�ÎZ]\^m�m�ObULV ��KNUiS»\bQL_aKe\^ULM�Ï
,�.�Ï�ÌPha\��3K�ViS�MPO��NK�Ml_�\bfTOb���iZ]\^m�m�ObULV���KNUiS�\bQL_aKe\^ULM�ObULV�O»_lSdhuMlS�ViS�MaZ]huKeQW_aKe\^U[\bfÈ_aILS�Keh�nLMlSbr
,°<ÕÏJ�����e\´�JM�_aIiS�nWMlSdh�_l\±MlQTS�ZdKefÆ��O ¡È�eScULObm�Sc_l\±Ml_l\bhuSc_aIiSpVLOR_aO¨KNU&rpH�ILScViSdf�ObnL�e_�¡W�NS
ULObm�ScK�M�¯¬�W�NObI}rÙ\^ni_�³�r�o�nihahaS�U`_a�e� \^nLh�ULObm�KNUL��MuZuIiS�m�S�KNM�_l\¨nLMaS�_aIiS�QLhaSd¡iX¤¯lnLM�³��
_aIiS�VLOR_lSb�ÕObULV�_aILS�U±O¸U3nLm��TSdh�fg\bh�_aIiS[¡W�eS[Manió�XT�}K"rÙSbre�g¯Ãìâ\ nLMuäRØL�dä^×^À`r äbäi��³ÇKNMj_aIiS
¡LhuMl_q¡È�eS�Z]haS�OR_lS�V¨\^U¨�JQLhkKN���dä��Î��×b×^À`r

,�ÑB4���nWm��TSdhP\bf}VLOR_aO�QT\^KNU`_aM�_l\�huS�ObVcKNU}r���fÆ_lSdh	_aIiS�QLha\b�bhkObmòILObMPhuS�ObV�_aILKNM�m�nLZkIcVLOR_aO��
Ke_J��KN�N�TS]XiKe_dr�¢���Z]_anLOb���e�b�È_aILS�QLha\b�bhuObm)_��3QWKNZdOb���e��huS�ObVLM�K�U O�fgSd� m�\bhaS�VLOR_aOcQT\^KNU�_aM
QWObMl_�_aIWKNM�QT\^KNU�_drÉ©

,�Òb4���nWm��TSdh»\bf�haSd�WS�Z]_aKe\^U��bha\^niQWMÔÓ _l\phuS�ObV�_l\ ViSd_lSdhum�KNULS�_aIiS[�bS��e\�ZdKe_Ú�br�Á¬ULZ]haS�ObMaKNUL�
_aILKNM�U`nWm��TSdh[KNm�QLha\��bS�M�_aIiS��bS��N\3ZdKe_Ú�Âm�S�ObMunihaS�m�S�U`_d���Wni_�hunLULM�_aIiSphuKNMl�¶_aILOR_[_aIiS

�´ÀR×



QÈORha_aKNZd�eS[KNMaUSÕÙ_��3K�MaKe�W�eS�KNU¨S�ObZkI¶haSd�LS�Z]_aKN\^UÇ�bhu\^niQ&r�ÍjS�Z]haS�ObMaKNUL�p_aIWKNM�U3nLm��TSdh�haS�MunL�e_aM
K�U¸O��eS�MaM�ObZdZdnLhuOR_lS��bS��e\�ZdKe_Ú��VLSd_lSdhum�KNULOR_aKN\^U}r�H��3QWKNZdOb�N�N��Ö�ìu��¦�KNM��b\`\�V}r

,°Ö°4»HJIiS�fghaS�¼`nLS�ULZ]�[\bf}_aIiSg×J� MaKe�^ULOb�"�`KNUcÑzØgÙbrPH�IWKNMPOb�N�e\��JMP_aILS�QLha\b�bhuObmA_l\�ZdOb��ZdnL�NOR_lS
_aILS��bS��e\�ZdKe_��b�WObUWV Ob�NMl\�ObKNVWM�KNU�haS�Z]\b�^ULK�Ù�KNUi��QWnL��MlS�Mdr

,°2-4Ô�jnLm��TSdh	\bf&QÈnL�NMlS�M��{Sd_Ú�	SdS�UpS�ObZkI¸nL�e_lhuObMl\^nWULV��WnihkMl_dr�H�ILKNM	KNMP_aIiS»MaObm�S»U3nLm��TSdh�ObM
� fg\bh�_aIiS�Us:�03EK8�QLha\b�bhkObm¸r

,�Wl4»Ì	nL�NMlS��eS�UL�b_aI}r�H�ILK�M�K�Mq_aIiS�MaObm�S�U`nLm��TSdh�ObMjå fg\bhJ_aILS�U�:�0VEG8[QLhu\b�bhuObm¸r
,°Úz4»HJILKNMq\bQL_aKN\^UÇ�eSd_aM��b\^n±MaO��bS[_aIiS�huO�� VLOR_aO��{huOR_aIiSdhj_aILObU¨_aILS��bS��e\�ZdKe_�� K�UifÆ\bhkm�OR_aKe\^U}r

Ø�\´��Sd�bSdh��iKe_�\^UL�e�[MaO´�bS�MP\^UiSJm�S�ObManihaS�m�S�U`_J¢g_aILOR_�K�Md�^\^UiS�MlSd_�\bfÈhaSd�WS�Z]_aKe\^ULMk©kr�ê�IiS�U
nWMlS�V}��_aILS�\^ni_lQÈni_�ILObM	_aIiSj�bS��e\3ZdKN_���VLOR_aO�OR_	_aILSJ_l\bQ&�3_aIiS�UpO��NK�UiSq\bf&�NORha�bSjU`nLm��TSdhuM
¢"×O¥J�däIÛ�©k�^_aIiS�U[_aIiS�huO´�-VLOR_aO�r�H�IiS�huO´�-VLOR_aO�ILObM�MaKYX�Z]\^�NnLm�ULM�ÏÕZuILObUWUiS��iO��^ZuILObUWUiS��
�Õ��Obm�QW��Ke_anLViSb�qQWIWObMlS¶ObUi�^�eS�¢ghuObVLKNObULMÅ©k��VLOR_aO¹U3nLm��TSdh���ObULV�_aKNm�S�Ml_aObm�Q&r H�ILKNM
\bQW_aKe\^U ��ObM[nLMlS�V _l\±Z]haS�OR_lS�_aIiSp¡L�^nihuS�M�fg\bh Ð S�ZRr�¦3r¾¿±ObULV ZdObU·�TS�nWMlS�V¥fg\bh�Sdhuha\bh
ZkIiS�Za��KNUi�ir

,�0¼4 Ð Sd_�_aIiSp_lhuKe�b�bSdh��eSd�bS��	fg\bh�_aIiSpê����gc)ÁaÁ�ZdORhkV}r¨ÁÃ_�K�M�Ui\b_[Zd�eS�ORh[_aILOR_�_aIiS�_lhkKe�b�bSdh
�NSd�bS���mcOR�bS�M�m�nLZkI�VLKYéTSdhaS�ULZ]Sbr�¯Ãìâ_�äI³pK�M�UiSd�^OR_aKN�bS�f�nL�N�ÎMaZdOb�eSb�²¯Ãìâ_�¦bèbè�³¸KNM�QT\^MaKe_aKe�bS
f�nL�N�TMaZdOb�NSbr

, ´ 4»HJILKNM�\bQL_aKe\^UcMl�JKe_aZkIiS�MP�TSd_���SdS�U�_aILS�S]X3_lSdhkULOb�WZd�e\�Za��ObULV�_aIiSJKNU`_lSdhuULOb�W¦�Ñ~Ø®ÙJZd�e\�Za�{r
HJILKNM�K�M�_aIiS�VLOR_aO±VLKe�^Ke_aK�Ù�OR_aKe\^U¥huOR_lSbr¶H�ILScê����gcíZdORhuV·ZdObU·\^UL�e�¶_aOR�bS ¦   VLOR_aO
QT\^KNU`_aM�¢gQTSdhJZkILObULUiS��Æ©k�{Ml\Ç¢¨���6�����x�¡ �¢/¥ÜÓÝ¥z§ �xÞ¡ß��¨à ©�Âµ¦   KNMqhaS�¼3nLKehuS�V}r�¢¨×�S�ZdOb���DÓ KNM
MaSd_��`�p_aIiS�ìâ��\bQL_aKN\^U}rÉ©

,°J-4 Ð Sd_�_aIiS�ViS��NO´��fgha\^mx_aILS�Zd�e\3Zu�¸MaKe�^ULOb�{�T\�X¥¢ Ð S�ZRrÈ¦3r¾¿3rÙØ`©k�TKNU¸nLULKN_aM	\bfq�´ô�§ �xÞ¡ß��¨à rá±»UW�e�
nWMlS�V¨Kef�_aIiS�S]X3_lSdhkULOb�ÎZd�N\3Zu� KNMJnLMaS�V}ëW_aILK�MJIiS��eQÈMq_aIiS�QWha\b�bhuObmíZ]\bhahaS�Z]_a�e� ViSd_lSdhkm�KNUiS
_aILS�QT\^MaKe_aKe\^Up\bf�QWORha_aKNZd�NS�Mdr

��ÖRä



,°>I4�H�IiSjU`nLm��TSdh	\bfÎMaObm�QW�eS�M	KNU�_aIiSJ�JK�ULVi\´�µMlSd_��`��_aILSjZd�e\�Za��MaKe�^ULOb�È�T\�XÇ¢ Ð S�ZRrL¦3r¾¿3rÙØ`©k�
KNU¸nLULKN_aM�\bf��´ô�§ ��Þ¡ß°�¨à r����^ObKNU}�i_aIWKNMqKNMq\^UL�N��nLMlS�V¨KefÕ_aIiS�S]X3_lSdhuUWOb�&Zd�e\�Za�¸KNMqnLMlS�V&r
H�IiSjViSdf�ObnL�e_aMPfg\bh�_aIiSJQLhu\b�bhuObm ZdObUp�TSJMlSdS�U��3��nLMaKNUi��_aIiS²,�.±\bQL_aKN\^U}�3ObUWVcZdObUp�TS

ZkILObUi�bS�V¨�`��m�\�VLKefg�3KNUL��ObULV haS�Z]\^m�QWKN��KNUi��_aIiS�QLha\b�bhkObm¸r

â ª¬« ã w�yåä¥|�Z°æ çÆ\}w®è ® _ z�y{z sA¯ba ]�| ° |¬y}|awj~

HJIiS	Ii\b_�¡W�NmDQLha\b�TS	VLOR_aOjObZd¼3nLKNMaKe_aKN\^U�QLha\b�bhkObm KNMÎZdOb�N�eS�VQ:=JL>18@:7Ñ��bObM�KN_ÎMaZdObULM�_aIiS�ObULOb�e\b�Rì
_l\Rì�VWKe�^Ke_aOb�&KNULQWni_aM�\bf�_aIiS��jOR_aKe\^ULOb�}Á¬ULMl_lhknLm�S�U`_aM���H�ìÚÑ¨Áé±�ìu��¿��T\^ORhuV}r�H�ILS�QLha\b�bhuObm/��ObM
\bhkKe�^KNULOb�N�N����huKe_l_lS�U��3��ÑÇnLILObmcm�ObV Ð ILO�Ù�ObV�Ì�Sdha�bS�Ùb���Èni_�_aIiS¥Ml\^nihuZ]S¥Z]\�ViS¶��ObM �e\^Ml_dr
ÑÇnLILObmcm�ObV¹���NKáe�O���ObU��¹��hu\b_lSp_aILSpUiS]X�_[�bSdhuMaKe\^U&��ObULV¹ObVLViS�V¹m�ObU`� KNm�QWha\´�bS�m�S�U`_aMdr
Ñ¨\^Ml_�haS�Z]S�U`_a�e��º�MaILS��W�LORhuOR�b�^KTILObM�ObVLViS�VpKNU�_aILS�OR�WKN��Ke_��[_l\[Z]\^U�_lha\^�{O�m�nL�N_aKeQW�eS]X�SdhPZdKehuZdnLKN_
_l\c_aIiS�QLha\b�bhkObm¸r

H�ILK�M�QLhu\b�bhuObm IWObM�mcObU��cZ]\^mcm�ObULV��NKNUiSJ\bQL_aKe\^ULM	_aILOR_qOb�N�e\��$_aIiS»QLhu\b�bhuObmA_l\�Vi\
m�SdhaS��e��MaKNm�QW�eSJVLOR_aO�ObZd¼3nLKNMaKe_aKN\^U}��\bhqKNU�ObVLVLKe_aKe\^U�Ob�N�e\��µ_aILS�QLhu\b�bhuObmA_l\�Z]\^U`_lha\^�{_aIiSj�L\´�
hkOR_lSbr�H�IiS�Z]\^m�mcObULV �NKNULSj\bQW_aKe\^ULM�ORhaSbÏ

,�.�Ï�ÌPha\��3K�ViS�MPO��NK�Ml_�\bfTOb���iZ]\^m�m�ObULV���KNUiS�\bQL_aKe\^ULM�ObULV�O»_lSdhuMlS�ViS�MaZ]huKeQW_aKe\^U[\bfÈ_aILS�Keh�nLMlSbr

,°>^ÏJH�IiS�U3nLm��TSdh�\bfPMaObm�QW�NS�Mq_l\�_aOR�bSbr�H	�3QWKNZdOb�N�e�p_aILKNMJKNM�ZuIL\^MlS�U¨_l\�Ob�N�e\��D_aIiS�VLOR_aO�_l\
�TS��LObMl_��L\^nihuKeSdhJHÎhuObULMafÆ\bhum�S�V}�iK"rÙSbre�WO�QT\´��Sdh�\bfP¦3r

,°ê`Ï Ð Obm�QW�NSjhkOR_lS�fg\bhJVLOR_aO�ObZd¼3nLKNMaKN_aKe\^U}r

,�Ñ�Ï²��nWm��TSdh�\bfqZkILObULUiS��NM�_l\ÇObZd¼3nLKehaSbr�H�IiSc_l\b_aOb�	U3nLm��{Sdh�\bf�VLOR_aO QT\^KNU`_aM�_aOR�bS�U}��MlSd_
�`�¥¢�U3nLm��{Sdhq\bf�MaObm�QW�eS�Mk©�¥J¢�U3nLm��TSdhq\bf�ZkILObULUiS���Mk©k�Wm�nLMl_q�TS��eS�MaMq_aIWObU¸\bhJS�¼3nLOb�}_l\
¿bèbèb½b¿3r��i\bhj_aIiS��bSdhuMaKe\^U¨\bfM:=J;>38@:7Ñ¹nLMaK�Ui��_aIiS�m�nL�e_aKNQW�eS]X�Sdh��i\^UL�e��\^UiS��ÔÍ�ÍòZkILObU�ì
UiS���KNM»ObZ]_anLOb�N�e�¨haS�ObV}ë&_aIiS[ManLZdZ]S�MuMaKe�bS�m�S�ObManihuS�m�S�U�_aM�ORhuS�KNU�_lSdhuQLhaSd_lS�V�ObM»VLKYéTSdhaS�U�_
ZuILObUWUiS��NMdrPH�IWKNM�\bQL_aKe\^U K�MqUi\b_JUiSdS�ViS�V �JIiS�U¸nLMaK�Ui�[_aIiS�m�nL�e_aKeQW�NS]X3Sdh��bSdhuMaKN\^U}r

��Ö��



,�U§Ïë�jnLm��TSdhj\bf�m�nW�e_aKeQW�eS]X�Sdh�ZkILObULUiS���M�_l\ ObZd¼3nLKehuSbr���M»�JKN_aI¨_aIiS�ì�U�\bQL_aKN\^U}�T_aIiS[_l\b_aOb�
U3nLm��TSdh�\bfqQT\^KNU`_aM�m�nLMl_��TSp�eS�MaM�_aIWObU·¿bèbèb½b¿3r�H�IiS�QWha\b�bhuObm Ml_lSdQWM�_aIiha\^ni�^IÂ_aIiS
m�nL�e_aKNQW�eS]X�Sdh�ZuILObUWUiS��NM�ObULV¥\^ULZ]S�Ob�N��ZuILObUWUiS��NM�IWO��bS��TSdS�U¥haS�ObV}��OÇhaS�MlSd_[MaKe�^ULOb�	KNM
MaS�U�_j_l\c_aIiS�m�nW�e_aKeQW�eS]X�Sdh�r�ÁÃU¨_aILKNMq��O��b�Tfgha\^m+��_l\�Öcm�nW�e_aKeQW�eS]X�Sdh�ZuIWObULUiS��NMjZdObU¨�TS
huS�ObV}r�ÁÃU�_aIiSJf�ni_anihaSb�`Ke_P��\^nL�NV��TS�QT\^MaMaKN�W�eS�_l\�ObVLVcKNU�O�MaS�Z]\^ULVcObULOb�N\b��m�nL�e_aKeQW�NS]X3Sdh
ZkILKeQ¹ObULV¹Ma�NKe�^I`_a�e��haSd�JKNhaSc_aIiS¸Z]\^nLU`_lSdh�ZuILKNQÂ_l\¶KNULZ]huS�ObMlS�_aILSpm�O�XiKNm�nLm Q{\^MuMaKe�W�eS
U3nLm��TSdhq\bf�ZkILObULUiS���Mq_l\¨��¿3r

,°2�Ï®c�OR_lS QWnL�NMaS�VWnihuOR_aKe\^U}r·H�IiS�QLha\b�bhkObm7haS�ObVLM�VLKN�^Ke_aOb��QWnL�NMaS�M�_l\¶¡ÈULV¹O�fÆhaS�¼3niS�ULZ]�
¢gfg\bhc_aILS¨ha\b_aORha�¹S�ULZ]\�ViSdh��{S�ULS�OR_aI-_aIiS¨ObUWU`nL��nLM�nLMlS�V�_l\Â¡WULV¹_aIiSÇha\b_aOR_aKe\^U§huOR_lS
\bf�_aIiS�ObULU3nL�NnLM��È\bh�_aILS�QÈnL�NMlS�M»Z]\^m�KNUL�pfgha\^mí_aIiS��L\��òm�Sd_lSdhÅ©kr[H�IiS�MlS[QWnW�NMlS�M»ORhaS
m�S�ObManihaS�V�fg\bh�O¸MlSd_�VLnihkOR_aKe\^U}�}ObULV�_aIiS�U�_aIiS�fghaS�¼3niS�ULZ]�±KNM»ViSd_lSdhum�KNULS�VÇ�ÈObMlS�V�\^U
_aILS�Z]\^nLU`_�\bfÎQÈnL�NMlS�MdrL,°2¹MlSd_aMq_aIWKNM�VLnihkOR_aKe\^U}r

,°8I0^Ï�HJIiSP�L\�� huOR_lS	haS�¼`nWKehaS�V}�´KNf3O�Z]\^UWMl_aObU�_��L\�� huOR_lS�KNM&ViS�MaKNhaS�V}rÕH�ILS�QLha\b�bhuObmFQLha\�VLnLZ]S�M
ObUÇ\^ni_lQWnL_��b\^�e_aOR�bS��JILKNZkI KNMJnWMlS�V _l\pZ]\^U�_lha\^�Î_aIiS�QWnLm�Q m�\b_l\bh´�{ObULV¨_aILKNMq�b\^�N_aOR�bS
K�M�ObV�ìlnWMl_lS�V�KefÈ_aIiS�m�S�ObManihuS�V[�L\´�$huOR_lS�KNM�VLKYéTSdhaS�U`_�fÆhu\^m _aIiSJViS�MaKNhaS�V��L\´�-hkOR_lSbrA,°8I0
K�MjMaSd_»nWMaKNUi��_aILS��W\´� huOR_lS�KNU±Zdm�Í�Mdë}_aIiS[QLhu\b�bhuObm1Z]\^U��bSdha_aM�fÆha\^mí_aIiS��L\�� m�Sd_lSdh
fghaS�¼3niS�ULZ]�p_l\��L\��FhuOR_lSbr

,°>�01Ò�Ï�HJILKNM�KNM�_aIiS�Ml_aORha_aKNUi���b\^�N_aOR�bSJfg\bhP_aIiS�QWnWm�Q�m�\b_l\bh	Z]\^U`_lha\^�L�b\^�N_aOR�bSbr�H��3QWKNZdOb�inWMaOR�bS
fg\bh�QWnWm�Q Z]\^U�_lhu\^�ÕKNMqViS�MuZ]huKe�TS�Vp�{S��N\´��r

,�T6Ñ;8iÏ�ê�IiS�U�nLMaK�Ui��QWnLm�Q�Z]\^U`_lha\^�"��_aIiSj\^ni_lQWni_	�b\^�e_aOR�bS�KNM�ObV�ìlnLMa_lS�V�KNUpMam�Ob���WMl_lSdQWM�rPH�ILKNM
\bQW_aKe\^U¸MlSd_aMq_aIiS�Ml_lSdQÇMaK�ÙdS�KNU�nLULKe_aM�\bfÎ�WKe_aMdrP�jM�_aIiS»\^ni_lQWni_��b\^�e_aOR�bS�ZdObU���ORhu�cfgha\^m
ìu�däVíÈ�däzÐ��}�JKe_aI���¦��WKN_aM�\bf�haS�Ma\^�Nni_aKe\^U}�TS�ObZkI �WKN_»K�M�ä�r äbä^è�Ð�r Ð Sd_l_aKNUi�¸_aILK�M�\bQW_aKe\^U
Mum�Ob�N�{haS�ManL�N_aM�K�UpMum�Ob�N�{ZuILObUi�bS�M�ëW�NORha�bSdhq�ROb�NniS�MqOb�N�N\´��fgObMa_lSdh�haS�MlQT\^ULMlSj_aKNm�S»fg\bhq_aIiS
QWha\b�bhuObm¸�L�Èni_qZdObU haS�ManW�e_qKNU�\´�bSdhlì�Z]\^m�Q{S�UWMaOR_aKe\^U}r

,°ê�ÖaÏ Ð Q{S�ZdKNfÆ�¸O��W\´� huOR_lS�¡È�eSbr�H�ILKNM�\bQL_aKe\^U¨K�M�nLMaS�V¨KNULMa_lS�ObV \bf�_aIiS/,°8I0�\bQL_aKe\^U}r�� �L\��
hkOR_lSp¡È�eS�Z]\^ULMuKNMl_aM�\bf�QWObKehuM�\bf�QT\^KNU`_aMp¢�VLOR_aO±QT\^KNU`_�U3nLm��{Sdh´�Ù�L\´� huOR_lS�©kr¶H�IiSp¡LhuMl_

��Öb¦



Z]\`\bhkVLKNULOR_lS�KNMÎS�¼`nLKN��Ob�eS�U`_Õ_l\j_aIiS�_aKNm�S��`�c¢g_aK�m�S�K�U�MlS�Z]\^UWVLM®¥�VLOR_aOjObZd¼3nLKNMaKe_aKN\^U�huOR_lS
KNU}ØgÙ�� VLOR_aO[QT\^KNU`_	U3nLm��TSdhÅ©kr�H�ILS�QLhu\b�bhuObm _aIiS�U�KNU�_lSdhuQ{\^��OR_lS�M���KNUiS�ORhu�e�[�TSd_���SdS�U
QWObKehuM�\bfJVWOR_aO�Q{\^K�U�_aM�_l\¥ViSd_lSdhum�K�UiS�_aILS�_aORha�bSd_c�L\´�æhuOR_lS OR_�ObU`� �^Ke�bS�U�KNUWMl_aObU�_dr
H�ILKNMJm�\´��KNUi��_aORhu�bSd_J_aIiS�UÇKNMJnLMaS�V ObM�_aIiS��WObMaKNM�fÆ\bh�_aIiS�QWnLm�Q¨Z]\^U�_lhu\^�&�b\^�e_aOR�bSbrqÁÃf
_aIiS»¡W�eSjZ]\^U�_aObKNUWMqObU�S�U�_lha�±¢Æìu�R� ìu�´©k�W_aIiSj�L\´�DK�M	IiS���V�Z]\^ULMa_aObU�_�OR_�_aIiS��NObMl_�QLhaSd��Ke\^nLM
�L\´�FhuOR_lS��^Ke�bS�U KNUp_aIiS�¡È�eSbë�_aIiSc¢Æìu�R� ìu�´©qKNMqnWMlS�V�_l\�MaKe�^ULOb�{_aIiS�S�UWV�\bfÎ_aIiS��W\´��huOR_lS
¡W�eSbr

H�IiS�¡È�eS�M»_l\ MaO��bS�_aIiS�VLOR_aO¸KNU¶m�nLMl_»�TS�MlQTS�ZdKe¡LS�V��3�¨QLhu\´��KNVLKNUi��O�¡W�eS�ManLó�XÇ\^U
_aILS[Z]\^mcm�ObULV��NKNUiS�OR_�_aIiS[S�ULV}r�H�ILS�¡W�NS�ManLó�XÇm�nLMl_j�{S[OR_�m�\^Ml_�MaKeX¨ZuILORhuObZ]_lSdhkM�¢gQW�NnWM
_aILS�Ml_aObULVLORhuV¥½�ZkILORhuObZ]_lSdh[Ñ Ð ì�Í�± Ð ¡W�eS�S]X3_lS�ULMuKe\^UÈ©krî:=JL>18@:7Ñ§_aIiS�U�QLhaSdQTS�ULVWMjO�QWhaSd¡iX
K�ULVLKNZdOR_aKNUL� �JILKNZkI VLOR_aO�KNM�KNU·O¨�^Ke�bS�U·¡W�NSbrÇ��KN�eS�M��{Sd�^K�U �JKN_aIË¯¬_aä��ï³Ë¯¬_��R�ï³¥Sd_aZRre�PfÆ\bh[_aIiS
äR_aI&���dMl_d�ÕObULV¶Muni�WMlS�¼3niS�U`_jZkILObULUiS��NM�r�� MlQTS�ZdKNOb��¡W�eS��{Sd�^K�ULULKNUi���JKe_aI¤¯¬_lf�³¸Z]\^U`_aObKNULM�_aIiS
fghaS�¼3niS�ULZ]��KNUifg\bhum�OR_aKe\^U[haS�ObV��`��_aIiSJVLOR_aO�ObZd¼3nLKNMaKN_aKe\^U�QLha\b�bhuObm¸��_��3QWKNZdOb�N�e��_aIiSqfghaS�¼`nLS�ULZ]�
\bfq_aILS�QWnW�NMlS�M�fgha\^m _aIiSc�L\�� m�Sd_lSdh�r¨H�ILK�M�fghaS�¼`nLS�ULZ]�¶Z]\^nL�NV Ob��Ml\¨�TSc_aILScfghaS�¼`nLS�ULZ]�¶\bf
QÈnL�NMlS�Mqfgha\^m)_aIiS�hu\b_aORha�¸S�ULZ]\�ViSdh��TS�UiS�OR_aI¨_aIiS�ObUWU`nL��nLMdrg±»nihJUWObm�KNUi�cMuZuIiS�m�S[KNMJ_l\�nLMlS
_aILS[VWOR_lS���Ke_aI�O��bSdhkMaKe\^U�U`nWm��TSdh��T_aI3nLM©¯¬_��däRØL�dä^×^À`r äbä^¦�³¶KNMj_aIiS�MlS�Z]\^ULV¶VLOR_aOp¡W�eS�_aOR�bS�U
fg\bhJZkILObULUiS��P��\^U �JQWhuKN���dä��Î��×b×^À`r

H	�`QWK�ZdOb�N�e�Ü:=JL>18@:7Ñ-KNM»nLMlS�VÇ_l\p�bSdSdQ¶_aILS�QWnWm�QÇhkOR_lS[Z]\^UWMl_aObU�_dr/±�UiS�Mum�Ob�N�^¯¬fÆS�O�ì
_anLhaS1³�\bf�_aIiSQ��OR_aKN\^ULOb�ÕÁ¬ULMl_lhknLm�S�U`_aMJVihuKN�bSdhJMl\bfg_���ORhaS�K�M�_aILOR_j_aIiS�\^nL_lQWni_��b\^�e_aOR�bS[\bf�_aIiS
��HqìÚÑ Á�±�ìu��¿�ZdORhkV _lS�m�QT\bhuORhuK��e��Vihu\bQWMq_l\�ÙdSdhu\��JIiS�U¸_aILS��T\^ORhuV KNMqhuS�KNULKe_aKNOb��K�ÙdS�V}�3_aILOR_�KNM��
OR_J_aIiS��TSd�^KNULULKNUL��\bf�_aIiS�QLhu\b�bhuObm¸r�ê¶S�IWO��bS�fg\^nLULV�_aIiS��{S�Ma_���O��¸_l\�Z]\^U�_lha\^�&_aIiS�QWnLm�Q
K�M»_l\¥�´©jViSd_lSdhum�KNULS�_aILS�QWha\bQTSdh»Ma_aORha_aKNUi�¸�b\^�e_aOR�bSc�`�Ç_anihuULKNUL��_aIiS���Ui\b�¶\^U�_aIiS�mcObU`nLOb�
QÈnLm�Q�Z]\^U�_lha\^���T\´XÇObULV�ZuIiS�Zu�3K�Ui��_aIiS[�L\´� huOR_lSbëÎ¦^©�nLMuKNUi�c_aIWKNM»Ml_aORha_aKNUi�p�b\^�e_aOR�bS�ObM»_aIiS
ORhu�^nLm�S�U`_	fg\bh	_aILS�ì�Ml_l��_l\[ObVLMaZdObU&ë�½^©�Ml_aORha_aKNUL��ObVLMaZdObU�ObULVc��ObKN_aKNUi��O�fgSd�µMlS�Z]\^UWVLMd��nLU�_aK��
O �{SdSdQÂKNM�IiS�ORhuV¥\^U¥_aIiScZ]\^m�QWni_lSdh�MuKe�^ULOb�N�NK�Ui��_aILScKNULKe_aK�Ob�NK�Ù�OR_aKe\^U±\bf�_aIiSc��H�ìÚÑ¨Áé±jìu��¿¨KNM
Z]\^m�QW�eSd_lSbëLObULVpØ`©	Ml�JKe_aZkILKNUi��_aIiS»QWnLm�QpZ]\^U`_lha\^�T�T\�Xcfgha\^mæm�ObU3nLOb�TZ]\^U�_lhu\^�}_l\�Z]\^m�QWni_lSdh
Z]\^U`_lha\^�"r�Á¬UÇ_aILKNM���O´�Ç_aIiS[MaKe�^UWOb�ÎMlS�U`_»_l\�_aIiS�QÈnLm�Q�KNM�Ma_lS�ObVi�br�êµILS�UÇS]XiKe_aKNUL�i��:=JL>18@:�Ñ
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QLhuK�U�_aMj_aIiSc��ObMl_»��Ob�NnLS�\bf	_aIiS�Z]\^U`_lha\^���b\^�e_aOR�bSb�Î��ILKNZuI�ZdObU �{S�nLMaS�V�_l\¨MlQTS�ZdKefg�¨_aIiS�UiS]X�_
�ROb�NniS�fg\bhqì�Ml_l�{r

â ª�ð  y�\ ® z²æ äî]�~ ¯ yT|uw�~ñç�\}w®òg\}z²æ °

H�IiSdhuS�ORhaS[MlSd�bSdhuOb�ÎQLha\b�bhuObmcMJ�JIWKNZuI¨�	\bha�¨_l\b�bSd_aIiSdh�_l\�QWha\3Z]S�MuM�_aIiS�huO�� VLOR_aO�ObULV¨_aIiS�U
�bS�UiSdhuOR_lS�Ml_lhaS�Obm/fgnLUWZ]_aKe\^U�QWKNZ]_anihuS�Mdr

H�IiS�¡LhuMa_qQLha\b�bhuObmîK�MëóAW�03EKê�ô=J;:=0^rPH�ILKNM�QWha\b�bhuObmx_aOR�bS�MjVLOR_aO�KNU�_aILS�fÆ\bhum ¢g_aKNm�S
Ml_aObm�QÕ��õi�=ö��=÷�ø��7÷ á ©qObUWV¸QLha\�VLnLZ]S�Mq\^nL_lQWni_JKNU _aIiS�MaObm�S�fg\bhum¸r�H�ILKNM�QLhu\b�bhuObm)K�U�_lSdhaQT\Rì
�NOR_lS�M�_aIiS�VLOR_aOj\^U�_l\�ObU�Sd�bS�UL�e��MlQWObZ]S�V[m�S�MaI¸¢gSd�bS�UL�e��MlQWObZ]S�V[KNU�¢g²D�éùL©&Z]\3\bhuVLKNUWOR_lS�MÎhkOR_aIiSdh
_aILObU¥¢6ö���õ`©l©kr	HJIiSdhaS�KNM�\^UiS�Z]\^m�m�ObUWV �NKNUiS�\bQL_aKe\^U}�9,�Ñ�rPH�ILK�M	\bQW_aKe\^U¸MlSd_aMq_aIiS�U3nLm��TSdh�\bf
�bhuKNV[QT\^KNU`_aMPnLMaS�V[_l\�Z]\´�bSdh�_aIiS��W\´�§Vi\^mcObKNU}r�H�IiSq\^ni_lQWnL_�fÆha\^mò_aIiS²óbW�0VEGêIô�JL:�0�QLhu\b�bhuObm
MaIi\^nW�NV��TS�KNUWMlQTS�Z]_lS�V�_l\�mcOR�bS»MunihaS�_aILOR_�_aIiS��L\´��Vi\^m�ObKNU�KNM	haS�ObMl\^ULOR�W�N��Sd�bS�UW�e��Z]\´�bSdhaS�V
�JKe_aI±VLOR_aO�r��i\bh»S]XiObm�QW�eSb�TQW�e\b_l_aK�Ui��OpVi\b_»OR_j_aILS�MlS�Z]\^UWV±ObUWVÇ_aIWKehuV¨Z]\3\bhuVLK�ULOR_lS�MJfg\bh�Ob�N�
\bfq_aIiScVWOR_aO¨MaIi\^nW�NV¥MaIi\�� O¨�bhuKNV¶\bfqVi\b_aM�_aILOR_�Z]\��bSdh�Ob�Nm�\^Ml_�Ob�N��\bf�_aIiSc�W\´� VL\^m�ObKNU  r
ÁÃf�_aIWKNMJKNM�Ui\b_J_aILS�ZdObMlSb�{_aIiS�U3nLm��TSdh�\bf��bhuKNV¨Q{\^K�U�_aM�MuIi\^nL�NV¸�TS�VLS�Z]haS�ObMlS�V}�{\bhjm�\bhaS�huO´�
VLOR_aO�\b�W_aObKNUiS�V}r

H�IiSqMlS�Z]\^ULV[QLhu\b�bhuObm KNMAJ;:�0�ô�:7Us2��bViS�MuKe�^UiS�V�_l\»_aOR�bS�_aIiS��bS��e\�ZdKe_���VLOR_aO»ObULV�¡WULV
_aIiS�Obm�QW�NKe_anWViS�Mq\bfP_aIiS��WObMaKNMJfgnWULZ]_aKe\^ULMJfÆ\bhj_aIiS�Ma_lhaS�ObmífgnLUWZ]_aKe\^U}r�H�ILK�M�KNM�_aIiS�QLhu\b�bhuObm
_aILOR_�Vi\3S�Mc_aIiS±�eS�ObMl_�Ma¼3nLORhaS�MpZdOb�NZdnL�NOR_aKe\^U$ViS�MaZ]huKN�{S�V§KNU Ð S�ZRrq¦3rÙØir H�ILKNM�QWha\b�bhuObm;ILObM
MlSd�bSdhuOb�ÎZ]\^m�m�ObULV¨�NKNUiS»\bQL_aKe\^UWMdÏ
,�.PÏ�� IiS��NQ m�S�MaMaOR�bS���KNMl_aKNUi�[Ob�N�}\bQW_aKe\^ULMdr
,�0^Ï Ð Sd_�_aIiS�U3nLm��TSdhq\bf�O�Ù�KNm�ni_aILOb�T�WObMuKNM�fgnWULZ]_aKe\^ULMdr�¢ Ð SdS Ð S�ZRrÈ¦3rÙØ�fg\bhJViSd_aObKN��Mq\bfÎ�ÈObMaKNM
f�nLULZ]_aKN\^ULMdrÉ©

,°ê�Ï Ð Sd_�_aIiS�U3nLm��TSdhq\bf�huObVLK�Ob�T�WObMaKNM�f�nLULZ]_aKe\^UWMdr
ú�úLû®üxý�þMÿ��������Vüxþ	��
 ����1ü���������üxý����Hÿ����������Iþ����£û�þ! "�¡üxýÔüxýVþBÿ	�������û��$#&%�'�(*)�+�,.-�'/0(�%1,.-�'�-320#4(�%1,+657298:%<;='>29?.(*@A@�;=)�B7C
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,�U§Ï Ð Sd_�_aIiS�mcO�X�KNm�nLmx�ROb�NniS»\bfAö ¢�ViSdf�ObnL�e_�KNM�Ø�½3r¾¦cZdm�©kr
,�Ñ�Ï Ð Sd_c_aILS¨m�KNULK�m�nLm �ROb�NniS \bfÔö§¢�ViSdf�ObnL�e_�K�M¨�dä�r¾Ö¥Zdmp©krµÁÃfjS]X3QTSdhuKNm�S�U�_aM�ORhaS¨Vi\^UiS
�JKe_aIp_aIiS�KNUWUiSdh	�ÈORhahuKeSdh��iManWZuI¸ObMqViS�MaZ]hkKe�TS�V�KNU¨oqILORQ&r3Øi�i_aIiS�U�_aILKNM��ROb�NniS»m�Ke�^I`_q�TS
ZuILObUL�bS�V}r
H�IiSjKNUiQWnL_P\bf}_aILKNM�QLha\b�bhuObm KNM�KNU�_aIiSjfÆ\bhkmí¢g_aKNm�S�Ml_aObm�QÕ�Kõi�Gö��G÷�ø��K÷ á ©k�iOb�e_aIi\^ni�^I

_aILSP¡LhuMl_ÎZ]\^�NnLm�U�K�M&Ke�^Ui\bhaS�V&rÎH�ILK�MTQLha\b�bhuObm ZdObU�nLMaSP_aIiS�VLOR_aOJfÆhu\^m�óbW�0VEGêIô�JL:�0^�ROb�e_aIi\^ni�^I
KN_�ZdObUcOb�NMl\�nLMlSq_aILSqhuO��§VWOR_aO»fÆS�V�K�U�_l\ÔóbW�0VEGêIô�JL:�0^r Ð SdS Ð S�ZRr�¦3rÙØir¾½�fÆ\bhPO�VLKNMaZdnLMuMaKe\^U�\bfÈ_aIiS
Muni�L_a�eSd_aKeS�M�ëWhaS�ManW�e_aM�ORhuS��TSd_l_lSdhj�JIiS�UzóAW�03EKê�ô=J;:=0�KNM�nLMlS�VÇ_l\�QWhaS]ìâQLha\�Z]S�MaM�_aIiS�VWOR_aO�r�H�IiS
\^nL_lQWni_qfgha\^m JL:�0�ô�:�U�2·ILObM�ö*Db�¡ �\^U _aIiS�¡WhuMl_��NKNULSb�Kö�DM�	E�\^U _aIiS�MaS�Z]\^ULV¨�NK�UiSb�iObULV¸_aIiS�U
Op�NKNMa_aKNUi��\bfP_aIiS[Z]\3SdócZdKeS�U`_aMjK�U _aIiS�fÆ\bhkm ¢GF'�IHb�KJf�kåML�N à ©k�TZ]\bhahaS�MaQ{\^UWVLKNUi��_l\p_aIiS[KNULVLK�Z]S�M
VWKNMaZdnLMaMaS�VpK�U Ð S�ZRrW¦3rÙØir

Ð Sd�bSdhuOb�cObVLVLKe_aKe\^UWOb��QLhu\b�bhuObm�M-¢�VLKNMuZdnLMaMlS�V �TS��e\´�»© _aOR�bS§_aIiS�Z]\`SdócZdKNS�U�_aM¶fgha\^m
JL:�0�ô=:7Us2·ObUWVÇZ]\^U`�bSdha_�_aIiS�míKNU`_l\pnLMuOR�W�eS�fg\bhum�MjManLZkI±ObM»Z]\^U`_l\^nih»QW�e\b_aM�\bfP_aIiS[Ml_lhaS�Obm
f�nLULZ]_aKN\^U}r¸ÁÚfqViS�MuKehaS�V}��_aIiSc\^nL_lQWni_�fgha\^m J;:�0�ô�:7Us2�ZdObUÂ�TS�¡È�e_lSdhaS�V}��fÆ\bh�S]XiObm�QW�eS�\^UL�e�
nWMaKNUi��Z]\3SdócZdKeS�U`_aMP�JKe_aIPOÙåMLMN à O�¤RQ�fg\bh�Ml\^m�S�_aIihaS�MaIL\^�NVSQdr�����Ml\i���3��S]XiObm�KNUWKNUi�»_aIiS�m�OR�Rì
UWKe_anLViS�M�\bfT_aIiS�Z]\3SdócZdKeS�U`_aMd��_aIiSJQLha\bQTSdh�U`nLm��TSdh�\bfT�WObMaKNM�f�nLULZ]_aKe\^UWMÎ_l\�nLMlSqfg\bhBJ;:=0�ô�:7Us2
ZdObU¨�TS»VLSd_lSdhum�KNUiS�V&r

H�IiS¹m�\^Ml_�nLMlSdf�nL��_���\µQWha\b�bhuObm�M±ORhaS :7U�2bô�8¼<�ÑxObULVå:7Us2Aô7ÑD:=0µ¢g_aIiS��NOR_l_lSdh
UWObm�S�V¸fg\bhJ\b�WMaZdnLhaS�ILKNMa_l\bhuKNZdOb�ThaS�ObMl\^UWMk©kr	H�ILS�MlS�QLha\b�bhkObm�M�_aOR�bS�_aIiS��WObMaK�MqfgnWULZ]_aKe\^U¸Obm[ì
QÈ�NKe_anLViS�M�QLhu\3VLnWZ]S�V��3�îJ;:=0�ô�:7Us2¨ObUWV[QLha\�VLnLZ]SqÌ�\^Ml_ Ð Z]huKeQW_PZ]\^U�_l\^nih	QW�e\b_aMdrb:7Us2bô�8@<�Ñ¨KNM
_aILS»MuKNm�QW�eSdh�\bfÕ_aILSj_Ú�	\�QWha\b�bhuObm�MqObULV�KNM�Ml\^m�Sd�JILOR_q\b�WMl\^�NSd_lSbë=:7U�2bô=Ñ;:�0»��ObMqViS�MaKe�^UiS�V
_l\�Z]haS�OR_lS���Ke�ir{è3r¾½pObULVÇILObMjm�\bhaS�fÆS�OR_anihuS�MdrJH�IiS�ViSdf�ObnL�e_�\bQL_aKN\^ULMJ\bfM:�U�2bô=Ñ;:�0�ORhuS�ViS]ì
MuKe�^UiS�V�MlQTS�ZdKe¡WZdOb�N�N�¸fÆ\bh�_aIiS�_Ú�	\ÇVLOR_aO¸MlSd_aM�MaIi\��JU¶KNU���Ke�irÕè3r¾½3�Õ�Èni_jZdObU¥�{S[m�\�VLKe¡LS�V�ObM
ULS�Z]S�MaMaORha�brc�j�NMl\i�;:7U�2bô=Ñ;:�0�VihkO��JM�K�U¶Ml\^m�S�_l\bQT\b�bhuORQWI`��KNUifg\bhum�OR_aKe\^U}r�H�IWKNMjQLha\b�bhuObm
MuIi\^nL�NV�QWha\b�WOR�W�e�[�TSJhuSd�3KNMaS�V�_l\[Ob�N�e\´�µ_aIiS»nLMlSdh	_l\�_anihkUc\Ré _aIiSj_l\bQT\b�bhuORQWI`�cKNUifg\bhum�OR_aKN\^U
fg\bh�ZdObMlS�Mq��IiS�U¸Ke_qKNM�Ui\b_�UiSdS�ViS�V&rPH�IiS»QLha\b�bhuObmxK�M�S]X3_lS�ULMuKe�bS��e��Z]\^mcm�S�U�_lS�V¨ObULV¸MaIi\^nL��V
UL\b_��TS»VWKeócZdnL�e_�_l\cm�\3VLKNfÆ�br
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H�IiS�Ob�e�b\bhuKe_aIWmínWMlS�V±�`� _aILS�QWha\b�bhuObmËKNMj_l\�QWORha_aKe_aKN\^UÇ_aILS[Ma_lhaS�Obm1fgnWULZ]_aKe\^U�Vi\Rì
m�ObKNU�KNU`_l\�ObU�Ó ¥�Ó+�bhuKNV}ë�_aIiS�Ml_lhuS�ObmæfgnLUWZ]_aKe\^U�KNM�KNULKe_aKNOb���e��ZdOb��ZdnL�NOR_lS�V�\^U¸Ob�N�{QT\^KNU`_aM	\bf
_aILKNM��bhuKNV}r�¢�Ì�\bha_aKN\^ULM�\bf�_aILKNM��bhkKNV¸\^ni_aMaK�ViS�_aIiS�ObULU3nL�NORhJ�L\´� Vi\^m�ObKNU¸ORhaS�S]X�Zd��nLViS�V�fgha\^m
_aILKNM�ZdOb��ZdnL�NOR_aKe\^U-ObUWV-Ob�N��ManL�WMlS�¼3niS�U�_�ZdOb��ZdnL�NOR_aKe\^ULM�rÉ©æH�IiS�U}�	S�ObZuIµMa¼3nLORhaS¸haSd�^Ke\^U-�JKe_aI
fg\^nih��bhuKNVpQT\^KNU�_aM�OR_q_aIiS�Z]\bhkUiSdhuMqKNM�S]XiObm�KNUiS�V¶¢�MlSdS���Ke�ir=ejr¾¦^©kr�H�ILSjQWha\b�bhuObmxViSd_lSdhumcKNUiS�M
Kef�O¸Z]\^U�_l\^nih��NKNUiS[MaIi\^nW�NV±QWObMaM�_aIihu\^ni�^I�_aILKNM�Ma¼3nLORhaS[haSd�^KN\^U§¢�Kef	OR_��eS�ObMl_�\^UiS��bhuK�V�Q{\^K�U�_
ILObMUTj¢g²;�éùi©j¤VT N ObULV±OR_��eS�ObMl_j\^UiS[ILObMUTj¢g²D�éùL©^ÂWT N �{�JIiSdhuSXT N �YHZT\[�K�M�Opm�nW�e_aKeQW�eS
\bf»Ml\^m�S¸¡iX�S�V�Z]\^U�_l\^nLh�MlQWObZdK�Ui�`©kr¹ÁÚfjMl\i��_aIiS¸QWha\b�bhuObm7QWORhu_aKe_aKe\^ULM�_aILOR_cMu¼`nLORhuSphuSd�^Ke\^U
KNU`_l\[fÆ\^nih�Mam�Ob���eSdhqMa¼`nWORhaS�huSd�^Ke\^ULMd�iObULV�ViSd_lSdhumcKNUiS�M	�JILKNZkIc\bfÎ_aIiS�MlS�Ma¼3nLORhaS�M�_aIiS�Z]\^U�_l\^nLh
�NKNULS�M��b\¶_aILha\^ni�^I}r¹H�ILKNM�QLhu\3Z]S�MaM�K�M[haSdQTS�OR_lS�V�haS�ZdnihuMuKe�bS��e�¥fg\bhcMlSd�bSdhuOb�J�eSd�bS��NM�nLU`_aKN��_aIiS
Z]\^U`_l\^nih��NKNULS�KNM»VihkO��JU�_aIihu\^ni�^I�_aIiS�Mam�Ob�N�NS�Ml_�MaK�ÙdS�V¶Ma¼3nLORhaS[haSd�^Ke\^U¶K�U±O¸MuKNm�QW�eS�fgObMuILKe\^U
¢���Ke�irbejr¾¦i¢�VÈ©l©kr·�j�e_aIi\^nL�^I·Ob����Z]\^U`_l\^nih��NK�UiS�M�ORhuS VihuO���U·OR_�O¶m�nL�e_aKeQÈ�eS�\bfJØ�è0]�_l\¶S�ObZkI
\b_aIiSdh����`� Ob���e\´�JK�Ui� _aIiS¸KNULKN_aKNOb���bhuKNVÂQT\^KNU`_�MlQWObZdK�Ui�Ç_l\��TS�Mum�Ob�N��ObULV _aILSphuS�ZdnihuMaKe\^U _l\
Z]\^U`_aKNU`nLS�fÆ\bh�MlSd�bSdhuOb�Õ�NSd�bS��NMd�LMam�\3\b_aI�ì�ORQLQTS�ORhuK�Ui��Zdniha�bS�M�ORhaS�VihuO���U}r

e	\b_aIz:7Us2Aô=8@<�Ñ·ObULVÜ:�U�2bô=Ñ;:�0�ILO´�bS�_aIiS�fg\^�N�e\��JKNUi��Z]\^m�m�ObUWV �NKNUiS»\bQL_aKN\^ULMdÏ
,�.PÏ�� IiS��NQ m�S�MaMaOR�bS���KNMl_aKNUi�[Ob�N�}\bQW_aKe\^ULMdr
,�ÑPÏ Ð Sd_J_aIiS�K�ULKe_aKNOb�}MlQÈObZdKNUi��fg\bh�Z]\^U`_l\^nihuM[¢g_aIiS��ROb�NniS�\bfMÓ OR�T\´�bS�©kr�H�IWKNMqMaIi\^nL��V�_��3QWKYì
ZdOb���e�¸�TS�¦RäbäVí�Ø^äbä�ëÎ�e\��	Sdhj�ROb�NniS�MjZdObUÇhuS�ManL�e_JK�U _aIiS�UiSdS�V¨fg\bhj_���\�Z]\^U`_l\^nih��NKNULS�Mq_l\
QÈObMaMJ_aILha\^ni�^I \^ULS�KNULKN_aKNOb�}Ma¼3nLORhaS�haSd�^KN\^U}�W�JIWKNZuIÇZdObnLMlS�M�QLha\b�W�eS�mcMdráØjKe�^IiSdhj�ROb�NniS�M
��KN�N�{�	\bhu���WnL_�ORhaS�nLManWOb�N�e�cnLUWUiS�Z]S�MaMaORha�br

,_^iÏ Ð Sd_aM�_aIiS��eSd�bS��{\bfÕhaS�ZdnihkMaKe\^U}r�Á¬U���Ke�ir�ejr¾¦�fÆ\^nLh��NSd�bS��NM�\bfÕhaS�ZdnihkMaKe\^UpORhaS�MaIi\´��U}r�H�IiS
IWKe�^IiSdh²Ó KNM�¢�MlSd_��3�pì�UÈ©k�i_aIiS��N\´��Sdh�_aIiS�haS�ZdnLhuMaKe\^U¸�eSd�bS��ÕKNMqUiSdS�ViS�V}r

,°8iÏJHJIiSjU3nLm��TSdh�\bf�Z]\^U�_l\^nLhuM�_l\�nLMlSbë�_aIiS�Z]\^U�_l\^nLhJ�eSd�bS��TMlQWObZdKNUL�XT\[jKNM�ObV�ìlnWMl_lS�V�Obni_l\Rì
mcOR_aKNZdOb�N�e�br

,�W�Ï�HJIiS[��Ob�NnLS�\bf`T [ ¢g\��bSdhahuKNViS�M�_aIiS�ì�Z[\bQL_aKe\^UÈ©kr�HJILKNM»KNMjQLhaSdfgSdhahaS�V±�JIiS�U�Z]\^m�QÈORhuKNUi�
MaSd�bSdhuOb��Ml_lhaS�ObmífgnWULZ]_aKe\^U QÈKNZ]_anihaS�M�ObULV _aIiSd�ÇOb�N�ÕUiSdS�VÇ_aIiS[MaObm�S�Z]\^U�_l\^nih�MlQÈObZdKNUi�ir
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(a) (b)

(d)(c)

��Ke�^nLhaS�ejr¾¦3ÏqÌ�ORhu_aKe_aKe\^ULKNUL��MaZuIiS�m�S�_l\�VLhuO�� Z]\^U�_l\^nihkMJfg\bhJ_aIiS�QLha\b�bhuObm�M®:7Us2Aô=8@<�Ñ¹ObULV
Obm�QÈ¦RULOR_dr�Ì�\^KNU�_aM�Z]\^�e\bhuS�V��W�NObZa�$ORhaS ¯¬�TS��e\��g³Â_aIiS±Z]\^U`_l\^nih �eSd�bS��â�JObULVµ�JILKe_lSÇQT\^KNU�_aM
ORhuSX¯lOR�T\´�bSbrï³ËHJIiSchaS�ZdnLhuMaKe\^UÂKNM�Z]\^U`_aKNU3niS�V·nLU�_aK��P_aIiS�Z]\^U�_l\^nLh��NKNUiS�M�ORhuS�MunLKe_aOR�W�e��ILKe�^I
huS�Ml\^�Nni_aKe\^U&ë�MaSdS�_aIiS�_lS]X�_dr
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HJIiS�ViSdf�ObnL�e_	\bf&Obni_l\^m�OR_aKNZjMlQWObZdK�Ui�p¢�ObV�ìanLMl_aOR�È�eS��3��_aIiS�ì�Z�\bQL_aKe\^U{©���\^nL�NV��TSjm�\bhaS
nWMlSdfgnW�TfÆ\bhJOc¼`nLK�Za��¼`nLOb��Ke_aOR_aKe�bS�QWKNZ]_anLhaSbr

,��¨Ï²ÌjMaKNUL��_aIiS»ì�� \bQL_aKe\^U¸QLhkKNU�_aMqO�QWKNZ]_anihaS»�JKN_aIi\^ni_qObU¨ObULU3nL�NnWM	\^nL_a�NKNUiS�ORha\^nLUWV¸Ke_dr
,°¹RÏ²ÌjMaKNUL�¥_aIiS ìâÁ�\bQW_aKe\^U§_l\b�b�^�NS�M�_aILSÇnLMaOR�bSÇ\bf�_aIiSÇK�ULUiSdh��WORhuhuKeSdhÇ¢�nLMaS�V$KNU-_aIiS¨S]X3ì
QTSdhuK�m�S�U�_aM�ViS�MaZ]hkKe�TS�V KNU�o�ILORQ&rÎØ`©kr'�J\bhumcOb�N�e�¶_aIiS¸KNULULSdh��WORhahkKeSdh�MaIL\^nL�NV UL\b_��TS
nWMlS�V}r

,_�JÏ�HJILKNM�\bQL_aKe\^U¨ZdObU¸�TS�nLMlS�V¸_l\cZkILObUi�bS�_aILS��NKNUiSd��KNVi_aI�\bfÎ_aIiS�Z]\^U�_l\^nihj�NKNUiS�M�r
Á¬U§ObVLVLKN_aKe\^U}��_aIiS¨QLhu\b�bhuObm%:7Us2bô=Ñ;:�0ÇILObMcS]X3_lhkOÂZ]\^m�mcObULV§�NK�UiS¸\bQL_aKe\^ULM�r�Ì�huKNm�ORhkKN�e�
_aIiS�MlS»Z]\^m�m�ObUWV��NK�UiS�\bQL_aKe\^UWM�ORhaS»nLMlS�V�_l\��bS�ULSdhuOR_lSjO�¡L�^nihuSJ�JKe_aIc_���\�Ml_lhaS�Obm fgnLUWZ]_aKe\^ULM
\^U¸_aIiS�MaObm�S�QWOR�bSp¢�VLKNMaZdnLMuMlS�V�fgnLha_aIiSdhq�TS��e\´�»©kr

,_�¥Ï�HJILKNMÎ\bQL_aKe\^U[MlSd_aM��JILKNZkI�Ma_lhaS�Obm fgnWULZ]_aKe\^U�KNMÕ�TS�KNUL��VihuO´�JU}�S¯d��³»\bh�¯a¦�³�rPH�ILKNMÎO�é{S�Z]_aM
QÈOR�bS�QT\^MaKe_aKe\^ULK�Ui��ObUWV Ob�NMl\�_aIiS��bS�UiSdhuOR_aKe\^U¸\bf�_aIiS�ÌÎ\^Ma_ Ð Z]huKeQL_qIiS�ObVLSdhuMdr

,�U§Ï�oqILObUi�bS¨_aILSÇ\bhuKNS�U�_aOR_aKe\^U$\bf�Ml_lhuS�Obm f�nLULZ]_aKe\^U ¯d�Rrï³@HJILKNM�KNM�haS��NOR_aKN�bS¨_l\¹O ¡iX�S�V
QT\^MaKN_aKe\^U \^U±_aIiS[ObULU3nL�NnLMd�ÈK"rÙSbre�T_aIiS�Z]huS�Ml_�\bf�_aIiS�_l\bQT\b�bhuORQÈILKNZ�hkKNVi�bS�M�fÆ\bh�o�ILORQ&rTè3r
Á¬U�QWORha_aKNZdnL��ORh���_aILK�M�MaIi\^nW�NV��TSJ_aIiS»ObUi�^�eS�_aILOR_�_aIiSjm�\^nLU�_aObK�UcQTS�OR��KNM	�e\3ZdOR_lS�V�OR_�KNU
_aILS�haSdfgSdhaS�ULZ]S�fÆhkObm�S�\bf�_aIiS�huO�� VLOR_aO�rJH	�3QWKNZdOb�&QWha\3Z]S�VWnihaS���\^nL�NV¸�TS�_l\cQW�NObZ]S�ObU
Ê º�Íæ\��bSdh�_aIiS�m�\^nLU`_aObKNU¥Z]haS�Ml_�KNU�_aIiScObULU3nL�NnWMd�}_aIiS�U¥¡ÈULV�_aIiScObUi�^nW�NORh��e\�ZdOR_aKe\^U
\bfÕ_aILKNM Ê º�Í KNU�_aILS�haSdfgSdhaS�ULZ]SjfghuObm�S»Z]\Rìâha\b_aOR_aKNUi�[�JKe_aIc_aIiS»ObULU`nW�NnLMdr�H�ILKNM	ObUi�^�eS»KNM
_aILS���Ob��niS�_l\��^Ke�bS�_l\c_aIiS»ì�mî\bQL_aKN\^U}r

, À ÏjoqILObUi�bS�_aIiS�\bhkKeS�U�_aOR_aKN\^U¸\bf�Ml_lhaS�Obmîf�nLULZ]_aKN\^U ¯a¦3rï³

, ¿ Ï²ÌjMlSp\^UL�e�¶\^UiS�m�\^nLU`_aObKNU}rÇH�ILKNM�m�OR�bS�M�_aIiS�huS�ManL�e_aKNUL� ¡L�^nihaS�¡W�N��_aILS�S�U`_aKehaS�QWOR�bS
hkOR_aIiSdh�_aILObU¸�eS�O´�3K�Ui�[ha\`\^mæfg\bh�O�MlS�Z]\^ULV¨Ml_lhaS�Obmæf�nLULZ]_aKe\^U}�iObULV�QWhuKNU`_aM�O[Z]\^m�QÈ�eSd_lS
MaSd_�\bf�ÌÎ\^Ma_ Ð Z]huKeQL_�ILS�ObViSdhuMdr
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,��cÏ�H�ILKNMjQLhkKNU�_aM»_aILS�_���\¨Ml_lhaS�ObmËf�nLULZ]_aKN\^ULM�MaKNViS[�3�ÇMaK�ViS[huOR_aIiSdh�_aILObU�\^ULScOR�T\´�bS�_aIiS
\b_aIiSdh�r

,°·�Ï²�J\bhkm�Ob�N�e��_aIiSjMl��m��T\^�NM/¯éØ®³[ObULVX¯ Ê ³�ORhaSjQLhuKNU`_lS�V�_l\[KNULVLK�ZdOR_lSJ_aIiSjILKe�^ILM	ObULV��N\´�JM
\bf�_aIiS�Ml_lhaS�Obm/fgnLUWZ]_aKe\^U}rPH�IiSjì�º$\bQL_aKe\^U¸_anLhuULM�_aILKNM�fgS�OR_anihaS�\Ré�r

,°EÈÏ�H�ILKNMJMlSd_aM�_aIiS��JKNULVL\´�DMaK�ÙdS�fÆ\bhjMaZdObULULK�Ui��fÆ\bhjILKe�^ILMqObUWV¨�e\��JMdr�� �N\3ZdOb�ÕS]X3_lhaS�m�nLm
QT\^KNU�_�\bf"T»¢g²D�éùL©�m�nLMa_��TSj�NORha�bSdh�¢g\bh�Mam�Ob���eSdhÅ©�_aIWObUpOb���{ULS�ORha�`�c�bhuKNV�Q{\^K�U�_aM	�JKe_aILK�U
_aILKNM��JK�ULVi\´��huObVWKNnLMdr�Á¬ULZ]haS�ObMaKNUL��_aIWKNM���Ob��niS�_��3QWKNZdOb�N�N��haS�VLnLZ]S�M�_aIiS�U`nWm��TSdhq\bfAØ�Õ M
ObULV Ê Õ Mq_aILOR_JORhaS�QLhuKNU`_lS�V}r
HÎ\�QWha\3VWnLZ]S�_���\�Ml_lhaS�Obm f�nLULZ]_aKe\^UWMP\^Up_aIiS»MaObm�SjQWOR�bSb�i_aIiSj\^ni_lQWni_	\bfD:7Us2Aô7ÑD:�0

nWMaKNUi��_aIiS»ì����»\bQL_aKe\^U¸ZdObU¸�TS»QW�NObZ]S�V�KNU¸O[¡W�NSb��ObUWV�_aILS�\^ni_lQWni_qnLMaK�Ui��ì��»¦[ORQLQTS�ULViS�Vp_l\
_aIWOR_�¡W�eSbr

�î_aIWKehuV¥QWha\b�bhuObm¸�B:�U�2bô�2L2LU mcOR�bS�M�Z]\^�e\bh�QWKNZ]_anihuS�M�\bfJMa_lhaS�Obm fgnWULZ]_aKe\^ULMd��KNU
Ì	Ì	Ñífg\bhum�OR_a³Rr�H�ILK�MPQLha\b�bhkObmò\^UL�e��m�OR�bS�M�\^UiS�QWKNZ]_anihuSJOR_�O�_aKNm�Sbë�Ke_�ZdObUWUi\b_	�TSJnWMlS�V�_l\
mcOR�bS�Ojm�nL�e_aKeQW�NSPQWORha_�¡L�^nihaSb�bOb�e_aIL\^ni�^I�\b_aIiSdh�Ml_aObULVLORhuV�QLha\b�bhkObm�M�ManLZuI�ObMAFSÒp�JILKNZkI�ZdObU
huS�ObV Ì�Ì�Ñ fg\bhum�OR_�m�Ke�^I`_��{S�nWMlSdfgnW�"r�H�IiS�QLhu\b�bhuObm+nLMaS�M�_aIiS�\^ni_lQÈni_�fÆhu\^mÃJ;:=0�ô�:7Us2
ObMjKNUiQÈni_d�WObULV¨_aIiS�\^ni_lQÈni_�KNMJ_aIiS�Ì	Ì	Ñ ¡W�NSbr�HJIiS�fg\^�N�e\��JKNUi��Z]\^m�mcObULVÇ��KNUiS�\bQL_aKe\^UWM�ORhaS
O´��ObK��NOR�W�eSbÏ
,�.�Ï�� IiS��eQ m�S�MaMuOR�bS��NKNMl_aK�Ui��Ob���}\bQL_aKe\^ULM�r
,�Ñ�ÏqêµK�Vi_aI¸\bf�QWKNZ]_anihaSb�LK�U�QWKYX�S��NMdr
,�TÚÏqÁÃU`�bSdha_JZ]\^�N\bh�MaZkIiS�m�S�¢gS]XiZuILObUL�bS�haS�V ObUWV¸�W�NniS»S�ULVWM�\bf�_aILS�MlQTS�Z]_lhunLm�©kr
,°8LÏJ��VWVLM�KNU¸Z]\^U`_l\^nihuMJ�JKe_aI¸O[�^Ke�bS�UÇMlQWObZdKNUi�¨¢�MaQWObZdKNUi��MlSd_J�JKe_aI�_aILKNM�\bQW_aKe\^UÈ©kr
,°EÈÏ Ð Sd_aM�_aIiSc�JK�Vi_aI¶\bfq_aIiSpZ]\^U�_l\^nihkMd��KNU¶QWKYX�S��NMdë�\^UL�e�¶nLMaSdfgnL��Kef�_aIiS�ì�Zc\bQL_aKe\^U K�M�Ob�NMl\
nLMlS�V}r

�	� ý�þU���������:�_�Êü������ïþU��� �3þ��"���_�0¡�¢<���£��°ü`�����¤�¨ü���û=���_���¥�����_��ý��ïÿ��M¢1���£���üI���Vþ��Êÿ	�£���IþI�7�°üáý�üÊü£�§¦ ¨�¨ÿlý�������C �Vý§C �Vüxþ	���_��C þ����0¨ª©	 �þ�þ�«*��¨_�_������ý��ïÿ���¨_��«*������C ý1ü£���¬C
��Öb×



,�U§Ï�HJILKNM�\bQL_aKN\^U QWnL_aM�KNU¶\^nL_a�NKNUiS�M�K�ULVLKNZdOR_aKNUL�¸�JIiSdhaS�_aIiS�m�\^nWU�_aObKNUWM�ORhaSpQ{\^MuKe_aKe\^UiS�V}ë
_aILS±�e\�ZdOR_aKe\^U$\bf�_aIiS�m�\^nLU`_aObKNULM�KNM�MaQ{S�ZdKN¡LS�V§MaK�m�KN�NORh�_l\·_aIiSÇì�m \bQW_aKe\^U§fg\bh�_aIiS
:�U�2bô=Ñ;:�0�QLha\b�bhkObm¸r

, À ÏJHJILKNMÎ\bQL_aKe\^U�QWni_aM�KNU�Oj�{\^��V�VLObMuIiS�V[�NKNUiS�OR_�_aILS�m�\^nLU�_aObK�U�Z]haS�Ma_P�e\3ZdOR_aKN\^U}�bMaKNm�KN��ORhu�e�
_l\�ì�m¸r

,_^iÏJ�jVLVLM�O»��ILKe_lS��T\bhuViSdh�ORha\^nLULV[_aILSqS�Vi�bS�MP\bf{_aIiSqQWKNZ]_anLhaSbrÎH�ILSq�JKNVi_aI�\bf{_aILKNM��T\bhuViSdh
K�U�QWKYX�S��NMqKNMqMlQTS�ZdKe¡LS�V��3��ìxÙbr

,°¾pÏ�ÑÇOR�bS�MjO��W�NObZu�pObULV �JILKe_lS»QWKNZ]_anLhaS�huOR_aIiSdh�_aIWObU O�Z]\^�e\bh�QÈKNZ]_anihaSbr
,°Ú¨Ïg×J\b_aOR_lS�MJ_aILS�haS�ManL�N_aKNUi��QWKNZ]_anihaS�×Rä9]�r
, ´ Ï�Ì�huKNU`_aMqO�Z]\^�e\bh��WORhJOR_�_aIiS�MuKNViS�\bf�_aIiS�QWKNZ]_anLhaSbr

H�IiS�UiS]X�_�QLha\b�bhuObm �D:7Us2Aô=>3W¨T�2	�&MaIi\��JM�_aIiS�QWha\b�W�eS�m�M»ZdObnLMaS�V¶�`�Ç_aIiS��NObZu�±\bf�O
ÙdSdha\Rì�Ma��KeQ��T\^nLUWVLORha�[Z]\^ULVLKe_aKe\^UpKNm�QT\^MlS�V�OR_	_aILS���Ob�N�NMdr�H�IWKNMPQLhu\b�bhuObm ZdOb��ZdnL�NOR_lS�Má÷�øb¢6ö���õ`©
fg\bh�ö�� ö �¡ � ®£¯ ObUWV'ö�� ö ßI°£¬±�¯ �&\bh�OR_�ObU¥ORha�WKN_lhuORha�¨hkObVLKNnLMdr�H	�`QÈKNZdOb��haS�ManL�N_aM�ORhaScMaIi\��JU
KNU���Ke�ir=ejr¾½3r�Á¬ViS�Ob�N�e�c_aILKNMqMaIi\^nW�NVc�TS�O�Z]\^ULMl_aObU`_dëÈVWniS»_l\�O��NObZa��\bfÎVWOR_aO��LS�MlQTS�ZdKNOb�N�e��UiS�ORh
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