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2 �w&©\ NW��1£	�zÂ NP �/£-©eµ«>�N £-©e¨F�^�FÀb«>� £	�zÂ�©e&®5¥¼Â-§w£	�.£f«%«;�w �o©v®5«4®5«Ç£f«½¥¼Á	�z£f© 4�°wÁ-¥��w«�£��^Á	�FÀ�«>�N
�²¥��zv£-©5¥ 6�vÂ�°w£-«>�hL�� ; WG=¶ L V $ e V W�*�Àb¥¦ªJ� ��4 �

NW � ¶ P V �:��� � V * NP � ¶ P V � %9' � V�� »¬�-QF¿
+ �w�©e5®5¥¼Âf§w£�� NP j Àf¥¦ª-� ��4 !���:#µÂbv¨�©ev£J®�&®_�v©eÁ-¢ P VA! �&Á-©pU0¶tX *�¥����i�w¥¦«¯�¨&§c©5ª-£-«¬§c©e6#�«¯Á NP � ¶
P V �&%(' � V ! �&Á-©_U ¶  	*�6�&©\Á�¨�§c©5ªJ£f«½§c©e6# �
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�ë¥��Dv£-©��^v£J®5«®�&§w£f©e5® 2
� � Ñ�Ñ�7 � K�LNP>k�Y`diP� $LwP�n\P�L�LuYbd*�jP�n\]�k&Wwne�-Y-[\WNn\P�UVd�PjY`diUVXVh�]`�c[\YbU^_NP g UV_�[eLNP+aNn\P��BU^]`Wwd$��]`neO+WNXZY

�Bh�kvLw]`deU^_N� - ; ) = � Xw� � P.�bP�[$¡wnvdq[���n\]bOËP��`WuY-[eUV]b_³»¼|F¿

P �T; WG= �&%(' � �T; WG=o¶ P V �&%(' � V 3 W�±
 $LwUVkvL�aNn\]-�bPjd[\LNP.neUV�bLF[$awYbni[$]f��»½�fQF¿)Ybd �&%('}N� � ¶�c`�æK�LwP�_� P.deP�P���n\]bOËP��`WuY-[eUV]b_³»q�38f¿s[eLuY-[

NW � ¶ c/ � ����
V . ); P V º �:��� º � V � ) = ¸�� º ±

 $LwP�n\P N) � ¶ P V º �:��� º � V%±
 $LwUVkvL%aNn\]-�bP�d�[eLNP�X^P��¦[awYbni[s]b�o»½�-QB¿5�æK�LNP�_% )P�kjYf_4nePj $neU^[eP+»q�j|F¿5±`WwdiUV_N��NW ��Yb_ g NP � g P�¡w_NP g Yf�z]-�bPb±
Y`dv

NW	j ¶ c/ ���� 

V . ); NW º� $ ; U $ P �^= º �]; U $ P ��$ �º I = ¸�� º � »¬� �b¿

U¬� Pb� v
NW j ¶YU � ¸

�������
.
	; c �
	
º = ¸�� º ± »¬�50`¿

 $LwP�n\P
	
Yb_ g

	��� 8 YbneP g P�¡w_NP g �Bh

	
¶ U $ P � $ �º I; NW º� $ ; U $ NP � = º = ¸�� º ±

	 �� 8 ¶
U $ P �

; NW º� $ ; U)$dNP � = º = ¸�� º �B�P�_wk�P�v
NW j ¶YUM� �������&%('6c � �������&%(' U $ NP �

NW º� $ ; U $ NP �^= º �
 $LwUVkvL��bUV�bP�d�»½�b�`¿�Y-�¦[\P�n*de]bO4P�[envYf_wdi��]bn\O%Y-[\U^]`_wd��æ~�U^_uYfXVX^h`±NPj�FWwYf[eUV]b_wd.»½|`¿�»q�J�b¿�»i�j{`¿�deLN]-  [eLwYf[}NP j
UZd)[eLwP.au]FdiU^[eUV�bP.de]bXVWc[eUV]b_�]f��[eLNP.P��FWwY-[\U^]`_^v

P º $ / P U � ; / UCNP � $ P V º =s¶YX�±
 $LwUVkvL�UVd"»½�f{F¿5�

�Í � �c��� J¯_��¼Y`k5[�±B��]bn\O"WNXZY�»¬�b�`¿�»¬�f{F¿sk�]bWNX g LuYJ�bP��zP�Pj_��bWNP�dedeP g Å¯Yf_ g UV_��¼Y`k5[$LwYJ�`P&Å���ne]`O [eLNP
�`P�n\h��zP��`U^_N_wU^_N�u±w�Bh�_N]f[\UVk�U^_N��[eLwYf[�[eLwP��q )]bnvdi[*awY-[\L��IL j g P&¡w_wP g �Bh}» 8f¿*UVd�Y�k&UVn\k�X^P"]f�@n\Y g UVWwdIU
UV_�[eLNP.LBhBazP�n\aNXVYb_NP g P&[\P�n\O>UV_NP g �Bh Xw±	L
V.Yb_ g e�Vb�

Ã�X^Xæ[\LNP%Yf�z]-�bP"n\PjdeWNX^[\d�LwYJ�`P+�zP�Pj_}]`�c[\YbU^_NP g WN_ g P�n�[\LNP+LBhBaz]f[eLwPjdeUVd�[eLuY-[.]b_NP4ÉB_NPj  Y��`X^]`�wYfX
XV]- )P�n��u]`WN_ g U ]f�æ[eLNP.nvY g U^Wwd*]f�@k&WNn\�-Y-[eWwneP.YfXV]b_w��L3�K�LwUVd$ $UVXVX�_N]f[��uP�[\LNP"k�Y`diP.UV_�[eLNP+YfaNaNXVUZk�Y-Å
[\U^]`_wd�[e]�]`ac[eUVO4U^��Y-[\U^]`_� )P"LwYJ�`P�U^_}O4U^_ g ±H $LNP�n\P+deWwkvL�Yb_9Pjdi[eUVO%Y-[eP+ $U^XVXæ�uP4YJ�-YfUVXVYb�NXVP�]b_NXVh�]b_�Y
_wP�UV�bLB�u]`neLw]F] g ]f�BW4¶ XN�oSB]4 )P.nePjaNXZYbk&P
" �Bh>v

�" ¶�� L���� º�� � ; 7 $h=<��L ; X =o¶ L V ±Ge ; X�=o¶Ye V � ± »¬�+8f¿
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Yb_ g�g P�_N]b[eP`±c��]bn*Yb_FhCU � Xw±c�Bh�v
NW	j ; U�= g P�¡w_NP g �Bh�»¬�b�`¿ »¬�f|`¿
NP jF; U�= g P�¡w_NP g �Bh�»¬�f{F¿ »¬��2`¿

[\LNP�Yfnvk&XVP�_w�f[eLµY-[�[eLwP�dq[vY-[eUV]b_uYfn\h�au]`U^_F[�]f�[eLNP% )]bnvdi[�awYf[eL[L j  $U²[\LµnvY g U^WwdhU>±�Yb_ g [eLNP�k�]bn\neP�Å
deaz]b_ g UV_N�4n\PjdeU g WuYfX¬�

� � Ñ��sÑ ���¼��� Ñ��	��
�����&«�L[� �"'£	�zÂMU � X �v�Àb¥¦ªJ�9®5§w¨!��«>�N£f«$�
� ; WG=�-]U 3 WC� w XGx�NW jk; Uh= y * »½{b�`¿

2 �w&©\ � ¥Z®.«;�w�©e£`Â-¥¦§B®"Á �+¨&§c©5ª-£-«¬§c©e"£	�^Á��BÀIL *�Àf¥¦ª-����4 �
� ;�� = � ��
¶ H �>;�� = H�� ¸ ¶ H L � � ;�� = H�� ¸
	 »½{N��¿

+ �w��,�
NW'- NW	j ; Uh= x »½{`�b¿

NP a P ; NW jb; U�= =�a�NP jF; U�= 	 »½{b{`¿
2 �w&©\

� NW³¥Z®.«;�w+£f©e¨�^��BÀf«>�}Á � �o©v®5«s®v«¯£-«¬¥¼Á��D£-© 4�°wÁ-¥��u«�Á �.«;�w�©\5®5¥¼Â-§w£	��Á	�RL *
� NP ¥Z®.«;�w�«>�N"ªJ£	�ë§w>Á ��«>�N"©e5®5¥¼Âf§w£���Á	�ML�£f«¥¦«½® �o©v®5«@®5«¯£-«¬¥¼Á��z£f© 4�°wÁ-¥��w«*

+ �w �\&®5«�&®5«½¥¦¢%£-«¯&® *�¥1�¦ � «>�NO�^£f©½ÀF5®5«�ªJ£	�ë§w�Á ��NW jb; U�=�£��zÂ�«>�N�®5¢4£	���^5®5«.ª-£��ë§w�Á �[NP jF; Uh= *.£f©e
Á �&«¯£-¥��DvÂ��&Áf©.«;�wR�^£f©½ÀF5®5«�U72 �c¥¼¨ �9®�£-«¬¥Z®0�&® ! �� # *s«;�w£-«)¥Z®B�&Á-© �U1®�Á��ë§c«¬¥¼Á��³Á ���

�W�¶�NW	j ; �U�= * �U ¶ U
�
; �Wn= � »½{fQF¿

2 �w&©\��
U
�
; WG=s¶ ( *�,`� � ;�� = *�Xoa � alW � � »½{+�b¿

Â`��DÁ-«¯5®.«>�N�®5¢4£	���^5®5«)©e£bÂf¥¦§B®"Á �"¨�§c©5ªJ£f«½§c©\"Á��}L�§�°µ«¯Á�£f©e¨�^��BÀf«>�CW��
� � Ñ�Ñ�7 � mon\]bazP�ne[eUVPjd4»¼{F�b¿�Yf_ g »¼{`{`¿*��]bXVX^]-  UVO4O>P g UZY-[ePjX^h9��ne]`O¹»q� �`¿�Yb_ g »q� 0F¿*]b�saNn\]baz]`deU²[\U^]`_

�N� {%YbaNaNXVU^P g [e]%[\LNP�awYf[eL��<� �"  $LNUZkvL9k&]`U^_uk&U g Pjd$ $U^[eL L�WNa�[e]�Yfnvk&XVP�_N�b[eL NW jF; U�=5±DYf_ g LuYbd$�jP�n\]
k�WNn\�JYf[eWNn\P.��]`n6W - NW jF; U�=&��K�LNP+P&lcUVdi[ePj_wk&P+Yf_ g Ww_NUV�FWNPj_NPjd\d*]b� �W�Yf_ g �U deYf[eUZdq��hBUV_N��»¼{bQF¿*neP�diWNX^[\d
��n\]bO [eLwP"�¼Y`k5[�[\LwY-[�W � U

�
; WG= g P&¡u_NP g �Fh³»¼{ �b¿*UVd g Pjk�neP�YbdeU^_w�w±uYb_ g [eLuY-[�U � NW j g P&¡w_wP g �Bh

»¬�f|F¿sUZd�UV_wk&n\PjY`diUV_N�w�
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� ¢4£j¤b¥¦¢>§c¢/¨�§c©5ª-£-«¬§c©e�®5«¯Ç°�£��zÂ>ÀF\Á�Âb&®5¥¼¨4Â-¥Z®¬°��^£`¨v&¢%��u«��&Á-©��zÁ	�
�ë¥��Dv£-©��^v£J®5«®�&§w£f©e5® �`�

� � ���.�%�j�
	�� �)	������.��	��æ���H����� ,-#.� ���$�3�)�$�+�1��(& �#����v��6����

� P�Yfn\P��bUV�bP�_�UV_�[\LNUZd*diP�k5[\U^]`_�Y>O%YfaNawU^_N�

9 v�� 8 � ~�� � »½{ 0`¿
[\]4�uP.UV_B�bP�ne[eP g UV_�[eLNP.XVPjY`dq[*d\�FWwYfn\Pjd�deP�_wdeP��Fh�O>UV_NUVO4U^��Y-[eUV]b_�]b� v

, v[5���� 8 � , ; 5�=¶ c/ H 9<; 5>=H º ����± »½{ 8f¿
�Bh�Y g P�dek�P�_F[*YfXV�b]`neU^[eLNO1]f�3[\LNP���]bn\O

5 Dsr ¸ ¶ { ; q D =�� »½{b|`¿

K�LwP���WN_wk&[eUV]b_kq � { ; q�= g Pjd\k&n\U^�zPjd*[eLNP>k&WNn\�bP�]b�@[eLNP+awYfnvYfO4P�[eP�n�diawY`k&P"YbX^]`_N�% $LNUZkvL9]b_wP�O4]-�bPjd
��n\]bOz5�D"[e]o5�D�r ¸ �TJÇ[*UVd$kvLN]FdiPj_�deWwkvL�[eLwYf[ v

{ ; X�=o¶Y5 D ±|{ � ; X�=o¶YE D ± »½{ 2`¿
 $LwP�n\P�v
�b��5�D+UZd�[eLNP�k�WNn\nePj_`[�U^[eP�nvY-[\Pb±
�c��EGD�UVd�Y g Pjd\k&Pj_`[ g UVneP�k5[eUV]b_���]bn�,�Yf[*5>DB±ck&]`O>awWc[eP g ��n\]bO���� ; 5�D	=Yf_ g [eLNP�aNn\P��BUV]bWwd g Pjd\k&Pj_`[
g UVneP�k5[eUV]b_�»¼dv¿�»
	]b_fpqWN�`Yf[eP�Ä�n\Y g UVP�_F[j±�	�WwY`diU^Å¯Æ*P� �[\]b_�YfXV�b]bn\U^[eLNO%dj�^�V� ¿&±c]bn)��n\]bO 9 D+Yf_ g ��D.¶
9��3; 5 D =�»9	�WwY`diU^ÅÇÆ�P� �[\]b_�YfXV�b]bn\U^[eLNO%dj�^�V� ¿&±

{N� q D UZd)[eLNP.di[eP�a�]b_�[eLwP�k�WNn\�bP_{z±B $LNUZkvL�UZd�n\Pj�FWNUVneP g [e]4d\Y-[eUZdi��h%[eLNP.de]>kjYfXVX^P g �ë¥��Dv£-©"Âbv¨�©ev£J®�
¨vÁ��zÂf¥¦«½¥¼Á	�`v

, ; { ; q D = =*a), ; 5 D =�$ q D ´ , � ; 5 D = 	 E D ± »¼Q`�`¿
��]bn*de]bO4P

´ � y XGx c-f / y »¼Qw��¿
[e]%�zP�kvLN]`deP�_��Bh�[eLwP.WwdiPjnj�

JÇ[* $UVXVXH�uP�k�]b_B�bPj_NU^Pj_F[)[\] g P�_N]b[eP.�Bh
� D ¶]{ � � ; X�= »¼QF�b¿

[\LNP�UV_NU^[eUZYfX�Ybkjk&P�XVP�nvY-[\U^]`_³]b_ [\LNP�k�WNn\�bPo{D�}K�LNP�WwdiWuYfX�diU^[eWwYf[eUV]b_� $LwP�n\P�]b_NP�O4]-�bPjd.��ne]`O 5>D�[e]
5>Dsr ¸ YbX^]`_N��Y�di[envYfUV�bLF[.XVU^_NP4]b�[\LNP%awYfnvYfO4P�[eP�n.deawYbk�P4UVd�]`�c[\YbU^_NP g �Bh}neP��`WwU^n\U^_w��[\LwY-[�{�d\Y-[\UVdi¡wPjd
[\LNP g U(<zPjnePj_F[eUZYfXHPj�FWwYf[eUV]b_^v

{ � � ; q%=s¶ X 3 q - X ± »¼Q`{`¿
 $LwUVkvL�±B[\]b�`P&[eLwP�n$ $U^[eL »¼{�2`¿�bUV�bP�dv

{� ; q�= � ��
¶m5 D $ q�E D � »¼QbQF¿
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� P�k&]`_wdeU g Pjn�UV_³[eLNUZd"dePjk&[eUV]b_³[eLwP�k&WNn\�bPo{µYbd.�`U^�`P�_�±���]bn�P�lNYfO4aNXVP%Å¬�wWc["_N]b[�_NPjk�Pjd\deYbneUVX^hFÅ*�Bh
»¼Q`{F¿.»�Q`QF¿5±HYb_ g9g UZdek�Wwd\d$[eLwP>kvLN]`UVk�P�]f�@[\LNP+di[ePjabq�DB� � P>neP�k�YfXVX�¡un\di[�UV_�dePjk5[\U^]`_wd�{w�^�+Yf_ g {w� �%[eLNP
k�XVY`dedeUZk�YfX � ©5¢>¥ ��Á.Yf_ g�� §w£`Â-©e£f«½¥¼¨$di[ePjawd*»½k5�z��]bnoP�lcYbO4aNX^P��ã����¿5±` $LNUVkvL4 )P�LwYJ�bP�UVO>awX^PjO>Pj_F[eP g UV_4]bWNn
_BWNO4PjneUZk�YbXD[ePjdi[\d$��]bn*k&]`O4awYfn\UVde]b_�aNWNn\au]FdiP`�oK�LNP�_� )P�U^_F[\ne] g Wwk�P.U^_�dePjk&[eUV]b_�{N� {>Y4_wP� ��9£j¤`¥¦¢+§c¢
�æ§c©5ª-£-«¬§c©e%di[ePja}�Bh�YbaNaNXVUVkjY-[eUV]b_}]f�[eLNP%n\PjdeWNX^[\d�]f��diP�k5[\U^]`_µ��]b_}[eLNP4¡un\di[�di[\Yf[eUV]b_wYbneh�az]bUV_F[.]f�)Y
auY-[eL3�

	�
� �������������������! "�$#
J¯_³[\LNUZd"YfawaNne]FYbkvL�±�]b_NP%LuYbd.¡un\di[.[e]9O%YbÉbP�Y�¡wnvdi["�bWNP�dedMq<]f��[\LNP�di[eP�a3��JÇ�)[\LNP�XVU^_wPjYfn g Pjk�neP�YbdeP
k�]b_ g U²[\U^]`_µ»¼Q`�`¿UZd$_N]b[$d\Y-[\UVdi¡wP g ±N]b_wP�n\P�awXVY`k&Pjd�q �BhC\^q ��]bn�de]bO4Ph\b� y XGx c y Yb_ g [\neUVPjd$Yb�`YbU^_��@K�LNP
Ã�neO4U pq]%dq[\P�a�q%D% UVd)[\LNP�_�[\LNP�¡wnvdq[�q³��]`n$ $LNUZkvL�k�]b_ g U^[eUV]b_³»�QF�`¿)UZd$deYf[eUZdq¡uP g �J¯_ÊÄ�YfWwd\diÅÇÆ�P� �[e]`_�[qhBazP�YbX^�`]bn\U²[\LNO%d�±o $LwP�n\POEGD�UZd g P&[\P�n\O4U^_NP g �Bh n\Pj�FWNUVneUV_N�}[eLwYf[<5�D $ EGD
de]bXV�bP�d$[\LNP+XVUV_NPjYbneUV��P g aNn\]b�NXVP�O�±�q�¶ c+UZd�Y�neP�Ybde]b_wYb�NXVP.¡wnvdq[��bWNP�ded>»¼k�]b_ g U^[eUV]b_�»�QF�`¿$ )]bWwX g [\LNP�_
�zP�d\Y-[eUZdi¡wP g  $U²[\L�´�¶�c-f / U^� 9  PjneP.Y  4_wP�Yb_ g {4¶]{��LuY g �uPjP�_�kvLN]`deP�_z¿5�
	�
'& ������(*)�+-,.�/+0 "�213�� "�$#
B�P�n\P�YbXVde]w±B]`_NP�LuYbd[e]4O%YfÉ`P�Y+¡wnvdq[��bWNP�ded�q³]b�3[eLwP�di[ePja���JÇ��k�]b_ g U^[eUV]b_³»�QF�`¿sUVd$d\Y-[\UVdi¡wP g ±B]b_NP�diP�[\d
q04<¶�q�hJÇ�s_N]f[�±D]b_NP+WwdiP�d , ; { ; q%=�=5±�, ; 5�D	=�Yf_ g , � ; 5�D�= 	 EGDB±D $LNUZkvL9LwYJ�`P$pqWwdi[��zP�Pj_�Pj�JYbX^WuY-[eP g [e]
kvLwPjkvÉ9»�QF�`¿&±c[e]%k&]`O4aNWc[eP�Y4�FWwY g n\Yf[eUZk�YbaNaNn\]JlcU^O%Y-[\U^]`_�]b� ; ,65i{G= � � ; X�=&�oK�LNP�_�]`_NP.diP�[\d v

�q³¶ � , � ; 5 D = 	 E D
; ,75i{G= � � ; X = � »¼Q �b¿

� LwP�_ 9 LwYfawauPj_wd�[e]��uP4Y  %_NP`±�Yf_ g ]b_NP>O4]-�bPjd�YfXV]b_N��[eLNP%di[envYfUV�bLF[�XVUV_NPM{9¶ {�3±D[eLwP"��WN_uk5[eUV]b_
q � , ; { ; q�= =�UZd��FWwY g nvY-[eUZkf��K�LNPj_9[eLwP>di[ePja �q�aNn\] g Wwk&P�d�P�lcY`k5[\X^h�[eLwP>O4UV_NUVO"WNO ]b��,³YfXV]b_N��[eLNP
di[envYfUV�bLF[@XVU^_NP`±FYb_ g »�QF�`¿�UZdsd\Y-[eUZdi¡wP g  $U^[eL4´ ¶Qc-f / �%SWN[�,�UZdo_w]b_NXVU^_wPjYfn�±bYb_ g ��]bnsdePjk�WNneU^[qh"n\PjY`di]`_wdj±
]`_NP g ]BP�do_N]b[ �Yf_F[o[e]"[eP�dq[�»�Q`�F¿���]bn�-YfXVWNPjd]bWc[vdiU g P$[\LNP}w XGx'q y UV_`[\P�n\�-YfX¬� B�P�_wk�P�]b_wP*aNn\]fpqPjk&[\d �q�]`_
[\LNP�U^_F[\P�n\�JYbXTw � qKx ; c � � = q y ��]bn$de]bO4P � � w XGxc y �@K�LNUZd)�bUV�bP�ds[\LNP�_NP�  �-YfXVWNP�]b�%q04$�TJÇ�)»¼Q`�F¿oLN]`X g d�±
]`_NP�aNn\]Bk�P�P g d)[e]>[eLwP._NP&lB[*U^[eP�nvY-[\U^]`_���JÇ��_w]f[j±B[\LNP�YfXV�b]`neU^[eLwO1dq[\]bawd� $U^[eL�[\LNP.aNn\]bazP�n g UZYf�b_w]`di[eUZkf�

	�
'	 �������8+09���:);� 1<).�"=>+? /).�/�@�� "�$#
� P�Ybd\de]Bk�UVYf[eP�[e]p{�Y4awYf[eL �L�]f�3[\LNP g Yf[\Y4diauYbk&P g P�¡w_NP g �Bh>v

�L ; q�=s¶ 9<; { ; q�= = 3 q - X�± »¼Q+0`¿
Yb_ g�g P�_N]b[eP.�Bh

W ; q�=s¶ �*AV H 9 � ; { ; � = = 	 { � ;�� = H . � »¼Q 8f¿
[\LNP�Ybn\k�X^Pj_N�f[\Lµ��WN_wk5[\U^]`_ YfXV]b_w� �L3±@Yf_ g �Bh[L [\LNP�n\P�awYbn\YbO4P&[ePjneUV�jYf[eUV]b_}]f� �L��Bh}[eLNP�Yfnvk&XVP�_N�b[eL WD�
K�LwP*k&WNn\�bP*{+Yb_ g [eLNP$O%YbaNaNUV_N� 9 YbneP*deWNaNaz]`deP g n\P��`WNXVYbnæP�_N]`WN�bL>��]bn�L4[e].LwYJ�`P�Y�¡u_NU²[\P�k&Wwne�-Y-[\WNn\P
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 $LwUVkvL��-Yfn\U^P�d$k&]b_F[\U^_BWN]`WwdiXVh% $U^[eL�WD±NU¬� P`�æ[e]�d\Y-[\UVdi��h>v
L���� º�� � ; 7 r =�� »¼Q`|`¿

� P�aNne]`au]FdiP�LNP�n\P�[e]µWwdiP�[eLwP�deazPjk&U^¡uk�X^P�Ybdi[iÅ¯de�FWwYbneP�d"di[en\Wwk5[\WNn\Pµ»½{ 8f¿"]f� ,�[e] g P&¡u_NP�Y�_NPj 
�iO%Y-lcUVO"WNO'k�WNne�-Yf[eWNn\P>di[ePja��oq�Dj  $LNUZkvL� $UVXVXoaNn\] g Wwk&P4Y��bWwYbn\Yb_`[\P�P g9g Pjk�neP�YbdeP"]b� ,�Yb_ g d\Y-[\UVdi��h
»¼Q`�F¿� $U²[\L}´�� c�f / v.nvY-[\LNP�n�[\LwYf_³Pj�JYbX^WuY-[eUV_N��]`_NP�diUV_N�`X^P4n\PjYfX@_BWNO+�uPjn , � � ; 5�D�= 	 ; EGD x EGD�=.Y`d�U²[+UVd
g ]b_NP�UV_³[eLwP��FWwY g n\Yf[eUZk%dq[\P�a�±@]`_NP�k&]`WNX g Ybd. )P�XVXsPj�JYbX^WuY-[eP�Y-[+Y9deUVO>UVXZYfn+k�]`di[�[eLwP��bP�k5[\]bn �L � � ; X =5±
 $LwUVkvL �`U^�`Pjd�UV_c��]`neO%Y-[\U^]`_ ]b_ [\LNP�deLwYbauP�]b�$[eLNP�awY-[\L�L UV_ [\LNP g Yf[\Y}diawY`k&P`±�Yb_ g YfXVXV]- *d�[e]}WwdiP
n\PjdeWNX^[\d�]b��dePjk5[\U^]`_��N�

� U^[eL�[\LNP._N]f[vY-[\U^]`_wdvDE F 9 D.¶ �L ; X�=o¶ 9<; 5�D	=�±
� D ¶ �L � ; X�=o¶ 9�� ; 5 D = 	 E D ±
� D�¶ �L � � ; X =o¶ 9 � � ; 5>D�= 	 ; EGD x�EGD�=�$ 9 � ; 5>D�= 	 � D��

»¼Q�2`¿
[\LNP��FWwYf_F[\U²[\U^P�d$Ybd\di]ck&UZY-[\P g [e]�L�U^_�dePjk&[eUV]b_��+YbneP��`U^�`P�_��Bh>v

L
V�¶ 9 D ± e�V�¶��MD�f
H��RDGH+± »9�f�`¿
P V�¶ H 9 D H+± , � ; 5 D = 	 E D ¶ � H�� D H � LnV�x�e�V � ± »9�c��¿

NW � ¶ � �]9 D x�e�V � ± NP � ¶ ; H 9 DGH º � �]9 D x e�V � º = ¸�� º ± »9�b�b¿
Yb_ g [eLNP.nvY g UVWwd�]b��k&Ww�JYf[eWNn\P�U�D"]b�nL9Yf[IW%¶ X>UVd$�`U^�`P�_��Fh>v

; c�f�U D = º ¶ H � D H º � � � D x�e�V � º � »9�f{`¿
»9�f|F¿�J¯_4]`n g Pjnæ[e].YfawaNX^h"[eLNP$n\PjdeWNX^[\dæ]b�zaNn\]baz]`deU^[eUV]b_%�c� �c±f]`_NP�_NP�P g doY�X^]- )P�næ�z]bWN_ g U ]f�z[eLNP$nvY g U^Wwd
]b�sk&WNn\�-Y-[\WNneP.]b�^L�]`_9Y�_NPjU^�`LF�z]bn\LN]B] g ]f�KW�¶ XN�6SWN[� )P�ÉB_N]-  [eLNP+n\Y g U^Wud*]f�sk�WNn\�JYf[eWNn\PMU�D4Y-[
W%¶ XN� B*Pj_wk&P.U^[*UZd�_wY-[\WNn\YbXD[e]4[vYfÉbPhUx]b�3[\LNP���]bn\O[v

U·¶
	 Dsr 	� U D  $U^[eL Xoa�	 Dsr 	� a c4± »9�-QF¿
 $LwP�n\P�	nD�r 	� UZd"Y}diP�k&WNn\U²[qh��¼Ybk&[e]bn+ $LNUZkvL�Ybk�k�]bWN_F[vd���]bn"[eLNP�au]FdedeU^�wX^P�UV_wk�neP�YbdeP�]f��[eLwP�k&Wwne�-Y-[\WNn\P
YbX^]`_N�+[eLNP.awYf[eL�� � P�k�Yb_�_w]-  g P�¡w_NP�[eLwP%¢4£j¤b¥¦¢>§c¢/¨�§c©5ª-£-«¬§c©e�®5«¯Ç°�q%Dj £��^Á	�FÀM{��Bh>v

W ; q Dj =¶ NW jF; U�=o¶ U � � ��� � ' NW �
U $ NP � »9� �b¿

 $LwP�n\PoW9UVd�[eLwP4Ybn\k"X^Pj_N�f[\L���Ww_wk5[\U^]`_ g P�¡w_NP g UV_�»¼Q 8f¿&±�Yf_ g NW jF; U�=�UVd�[eLwP4Ybn\k�X^Pj_N�f[\L9]f�[eLNP+¡wnvdq[
di[\Yf[eUV]b_wYbneh%az]bUV_F[$]b_�[eLNP g& ]`n\di[�awY-[\L`gKL j  $U^[eL�k&Wwne�-Y-[\WNn\Ppc�f�U>± g P&¡u_NP g UV_³»¬�f|F¿5�
�� ÍBÑ � Í � � 
��
��� C%Dsr 	� ¥Z®�®v¢%£����H�zÁ-§bÀ ���&Á-©%Lµ£��DÂ6U «ÇÁ�®�£-«¬¥Z®��!4 ! ���# *æ«;�w�¢4£j¤`¥¦¢+§c¢ ¨&§c©5ª-£-«¬§c©e
®5«¯Ç°�q%Dj Âb�B�DvÂ ��4 !�����#%®�£-«¬¥ �&®��

W ; q Dj =o¶ NW	j ; U�= aQNW »9�50`¿
, ; { ; q Dj =�=*a ¸º NP j ; U�= º a , ; 5 D =�$ q Dj c/ W ; q%Dj =

W�� ; q Dj = , � ; 5 D = 	 E D »9�+8f¿
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2 �w&©\CNW jb; U�=+£	�zÂ[NP jF; U�=>£-©e.Àb¥¦ªJ� � 4 !��� # !���:# *�£��DÂMq � W �T; q�="¥Z®"«;�w4£-©e¨�^�FÀb«;�}£��^Á	�FÀ�«>�N
«¯£��BÀ`�w««ÇÁ L�£-«)«>�N"Áf©5¥²Àf¥�� *�Â`��i�zvÂ ��4 �

W � ; q�=s¶lq�H�� D H�� »9�f|`¿
+ �wR�ë¥��Dv£-©+Â`\¨�©ev£J®�>¨vÁ��zÂf¥¦«½¥¼Á	�A!�� ��#%¥Z® �N�z¨v�®&£f«½¥Z®0�)\Â�2@¥¦«;�

´�¶ c/ W ; q�Dj =
W�� ; q Dj = �

c/ * »9��2`¿
� � Ñ�Ñ�7 � K�LNP}XVP&�¦[�awYbni[�]f��»9�50F¿�UZd�[\LNP g P&¡u_NU²[\U^]`_ ]b�}q%Dj ±�Yf_ g [eLNPµneUV�bLF[�awYfne[�UZdµ»¼{`�`¿�]b�

awne]`au]FdiU^[eUV]b_��c� �+YbaNaNXVU^P g [\]�L3�oK�LNPj_� )P.�bP�[���ne]`OËPj�FWwYf[eUV]b_³»¼{b{F¿U^_�aNn\]baz]`deU²[\U^]`_��N� ��[eLuY-[ v
, ; { ; q Dj = =s¶ c/ P ; NW jF; Uh=�= º a c/ NP jb; U�= º ± »&0b�`¿

 $LwUVkvL�aNn\]-�bPjd[\LNP.X^P��¦[*awYfne[$]f�$»&� 8f¿5�@K�LNPj_� P g P�¡w_NP�´KDj �Fh>v
c/ NP jF; U�= º ¶ , ; 5 D =�$ q Dj W ; q�Dj =

W �T; q Dj = ´ Dj , � ; 5 D = 	 E D � »&0N��¿

� P�k�Yb_�n\P� $n\U^[eP�[eLNUZd�Pj�FWwYf[eUV]b_�±c $U^[eL�[\LNP�_N]f[vY-[\U^]`_wd.»&�b�`¿�»&�N��¿5±uYbd v
c/ NP jF; U�= º ¶ c/ P ºV � q Dj W ; q%Dj =

W �T; q Dj = ´ Dj H�� D H � LnV�x e�V � ± »&0`�b¿

]`nj± WwdeU^_w��»9�f|`¿)Yb_ g [eLNP g P�¡w_NU^[eUV]b_wd.»9� �`¿s]b��q�Dj Yb_ g »&�b�`¿]f��NW��%v
c/ NP jF; U�= º ¶ c/ P ºV � NW jF; Uh=�NW � ´ Dj � »&0b{`¿

Sc]bXV�FUV_N��[\LNUVdsPj�FWwYf[eUV]b_>��]bns´KDj Yb_ g WwdeU^_N��[eLNP$��]`neO+WNXZY�]f�HaNn\]baz]`deU²[\U^]`_%�N� Q���]`n�NW jF; U�=@Yb_ g NP j ; Uh=
�`U^�`Pjd v

´ Dj ¶ c � �:�;���
� � %9'��  $LNPjneP�v � � '��+¶ NW �

U $ NP � � »&0fQF¿
S)Wc[)[eLwP���WN_uk5[eUV]b_	� � ´KDj UV_wk&n\PjY`diP�d@��n\]bO c-f / ��]bn
�"¶ X.[e] / f�����]bn�"¶��`f / ±F $LNUVkvL�aNn\]-�bPjdo[eLNP
n\UV�bLF[$awYfne[$]f�)»9�+8b¿5�

� P g UZdek�Wwded�_w]- <[eLwP.U^O4aNXVP�O4P�_F[vY-[eUV]b_�]b�3[eLwP.O4YflcU^O+WNO k�WNne�-Yf[eWNn\P�di[ePja��

J¯_�]`n g P�næ[e] g P&[\P�n\O>UV_NP�q�Dj �Fh�»&�+�b¿&±` )P$_NP�P g ¡wnvdq[s[e]�n\P�_ g P�noP��`WuY-[eUV]b_�»9� �b¿odi]`X^�-Yf�wX^P$ $U^[eL�n\P&Å
deazPjk5[ [e] q �Bh nePjaNXVY`k&UV_N� [\LNP Yfnvk&XVP�_N�b[eL ��WN_uk5[eUV]b_
q � W ; q�=��Bh�Y4deU^O4aNXVP�n���Ww_wk5[\U^]`_�±wYbd)��]`n$P&lNYfO4aNXVP
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< U²[vd$XVU^_NP�Yfn*YbaNaNn\]JlBUVO%Y-[\U^]`_^v
W�� ; q%=s¶YqdH�� D HË»½Ybd�UV_ »&�f|F¿i¿&± »&0+�b¿

U^_� $LNUZkvL�k�Y`diPhq Dj UVd��`U^�`P�_��Bh�v
q Dj H�� D H*¶ NW	j ; U�=�± »&0 0`¿

< ]bn$U^[\d*�FWwY g nvY-[eUZk�YfaNaNn\]JlcU^O%Yf[eUV]b_^v

W 4 ; q%=s¶ q H�� D H%$ q º/ � �}D
H�� D H x � D � ± »&0 8f¿

U^_� $LNUZkvL�kjYbdeP_q�Dj UVd[eLwP�n\]B]f[]b��deO4YbX^XVPjdi[$Yf�wde]bXVWc[eP��-YfXVWNP�]b��[eLwP�dePjk�]b_ g�g P��`nePjP�Pj�FWwYf[eUV]b_^v
W 4 ; q�=s¶�NW jb; U�=�� »&0b|`¿

Æ�]- x[eLuY-[�Pj�FWwYf[eUV]b_�»&� �`¿�UVd�[\PjkvLN_wUVkjYfXVX^h9de]bXV�-Yf�NXVPb±� )P4_NP�P g [e]�ÉB_N]- xU^[\d.n\U^�`LF[iÅÇLwYf_ g diU g P>[e]
Y`k5[\WwYfXVX^h�k&]`O>awWc[ePMq�Dj �)r�`WuY-[eUV]b_�»9�b�`¿)�bUV�bPjd*U^O4O4P g UZY-[\P�XVh�[\LNP��-YfXVWNP�d$]f�hNW��µYf_ g NP �æ±ude]� )P�Yfn\P
XVP&�¦[* $U^[eL�[\LNP�kvLN]bUZk&P�]b�3[eLwP.X^]- )P�n��z]bWN_ g U·[\]%n\Y g UVWwd�]f�æk&WNn\�-Y-[eWwneP�]f��L�_NPjYbnIW�¶lXN�

Ä�UV�bPj_%´ � w XGxc�f / y ±f )P* �Yf_F[o[\]+d\Y-[eUZdi��h"[\LNP�XVU^_wPjYfn g Pjk�neP�YbdeP*k&]`_ g U^[eUV]b_9»�QF�`¿@Yf[P�YbkvL%U^[eP�nvY-[\U^]`_
��]`n.[eLwUVd+�-YfXVWNP�]f��´*��S)Wc[�[\LNP�]`nePjO {w�^��deLN]- *d�[\LwY-[+[eLNUZd"k�]b_ g U²[\U^]`_ UVd"_NPjk�Pjd\deYbneUVX^hµdeYf[eUZdq¡uP g ��]bn
qµ¶Yq�Dj ±caNne]-�BU g P g [eLwYf[ U·UZd$kvLN]FdiPj_�diO%YbX^XHPj_N]bWN�`L���]`n�»½{b�F¿@[\]+LN]`X g �sSB]+ )P�diLwYbX^XHk�]bO4aNWc[\Phq�Dj
��n\]bOtU ¶
	�Dsr 	� U�D� $U^[eL�[\LNP�k&WNn\n\P�_F[$�JYbX^WwP�]b� 	�Dsr ¸�� º ±NYb_ g Ybkjk&P�aN[)[\LNP�di[eP�a�U^�$»¼Q`�F¿sUZd$d\Y-[eUZdi[eUVP g �JÇ��_N]f[�± 	nDsr 	� UZd)O"WNX^[eUVaNXVU^P g �Bh�de]bO4P6\badcb±cYf_ g q%D"UZdPj�-YfXVWwY-[\P g Yb�`YbU^_��%J¯_�[\LNP�U^O4aNXVP�O4Pj_`[vY-[\U^]`_
]b�D[eLNUZdsYbX^�`]bn\U²[\LNO WwdeP g UV_�dePjk5[\U^]`_ �c±b[eLNP�diP�k&WNn\U²[qh"�¼Ybk&[e]bn 	% �Ybd@UV_NU^[eUZYfXVU^�jP g [e] c�Y-[o[\LNP*�zP��`U^_N_wU^_N�
]b��P�YbkvL�U²[\P�nvY-[eUV]b_3±c�NWc[*]f[\LNP�n*di[envY-[\P��`U^P�d)kjYf_��uP�k�]b_wdeU g P�n\P g �

� LNPj_�]b_wX^h , ; 5�D�=.Yf_ g � , ; 5�D	="Yfn\P4k�]bO4aNWc[vY-[\U^]`_wYfXVX^hµYJ�-YfUVXVYb�NX^P`±�[\LNP�k�]`di[�U^_wk�WNn\neP g �Bh}[eLNP
k�]bO4aNWc[vY-[\U^]`_ ]f��q�Dj UVd>[\LwY-[%n\Pj�FWNUVneP g [\]µPj�-YfXVWwY-[\P³»¼P&lNYbk&[eXVhb±]bn%YfaNawne]JlcUVO4Yf[ePjX^h³�Bh ¡w_NU^[eP g U²�¦Å
��PjnePj_wk&P�d\¿�[eLNP�[q ] g U^n\Pjk&[eUV]b_wYbX g PjneUV�-Y-[\U^�`Pjd��}D�Yf_ g � D�]b�$[eLNP���]bn\ )Ybn g O4] g P�X 9 U^_�[eLNP�deYbO4P
g U^n\Pjk&[eUV]b_:E D�»¦[q )]4P��-YfXVWwYf[eUV]b_wd�]b� 9 ¿5�

� LNPj_ , ; 5�D�=�Yf_ g [eLNP��FYbk�]b�NUZYf_ �^D �	��
¶ 9 � ; 5>D	=�Yfn\P�YJ�-YbU^XZYf�NXVPb±F[\LNP�_ �RD>k�Yb_��zP�k&]`O>awWc[eP g �Bh
[\LNP>O4Yf[en\U²l9awne] g Wwk&[ � D E D ±�de]�[\LNP4]b_NXVh�k&]`di[�U^_wk�WNn\neP g �Bh�q Dj UZd�[eLwYf[�]b�o[eLNP>P��-YbX^WwYf[eUV]b_}]f� � D
»¼]b_NP�Pj�JYbX^WuY-[eUV]b_�]f� 9 ¿5�

� � #*�%�&�� È��(&#��� �� �$#%���$���&��

� P�k&]`_wdeU g Pjn.U^_³[\LNUZd�diP�k5[\U^]`_}[\LNP�k�Y`diP4 $LNPjneP%�z]f[\L 9<; 5�D�=�Yf_ g U^[\d��FYbk�]b�NUZYf_ ��D�¶ 9 � ; 5�D�=�Yfn\P
YJ�-YbU^XZYf�NXVP$��]`ns[\LNP�k�]bO4aNWc[vY-[\U^]`_�]f�^5>Dsr ¸ ±cYf_ g�g UVd\k&Wudeds[eLNP�kvLN]`UVk�P�]f�3[eLNP�k&WNn\�bP6q � { ; q�=oWudiP g [e]
O4]-�`P���n\]bO 5>D"[e]<5�D�r ¸  $U^[eL�Y>O4YflcU^O+WNO1k&Wwne�-Y-[\WNn\P�di[ePja�q%Dj

K�LNPjneP�UVd]f�3k�]bWNnvdiP$_w]"LN]`auP*]b�H¡w_ g UV_N�"[eLNP�k&WNn\�bP {> $LNUZkvL��bUV�bP�dæ[eLNP��uP�dq[ g Pjk�neP�YbdeP$[e] ,���S)Wc[
[\LNP�O4YflcU^O+WNO k&WNn\�-Y-[eWwneP�dq[\P�a�±B�wY`diP g ]b_�[eLNP� ]`n\di[)kjYbdeP�Yf_uYfXVhBdeUZds]b�3diP�k5[eUV]b_��c±FLwYbd)�zP�Pj_�deLN]- $_
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UV_9[\LNP�]`nePjO {N�V��[e]�P�_wdeWNn\P"[\LwY-[ , ; 5>Dsr ¸ =*UZd�diO%YfXVXVP�n�[eLwYb_9[eLwP �i�bWwYbn\Yb_F[eP�P g neP�diU g WwYbX �µ¸º NP jF; U�= º �Sc]> )P� $U^XVX3kvLN]B]FdiP�[eLNP�k�WNn\�bP6{� $LNUZkvL��`U^�`Pjd[eLwP�diO%YfXVXVPjdi[��`WwYfnvYf_F[\P�P g neP�diU g WwYbX ¸º NP j ; U�= º �Ã�d3 )PsÉB_N]- µ��n\]bO aNne]`au]FdiU^[eUV]b_"�N� Qu±
NP j g Pjk�neP�YbdePjdD��n\]bO P Vs[\]oNP � ¶ P V �&%(' � Vs $LwP�_MU�UV_wk&n\PjY`diP�d
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Ä�Æ��+	�WwY g n\Yf[eUZk��fSB[envYfUV�bLF[ X 	 c / ��� w X 	 c / � X�� � X 	 X�X�X � y Æ�]bn\O%YfX
Ä�Æ�� �9Y-l��*k�WNne���bÄ�P�] g PjdeUZk X 	 XGc � w X 	 c /�� � �c X � � ¸ y Æ�]bn\O%YfX
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 $U^[eL�[\LNP. ]`n\deP�U^_NU^[eUZYfX3�bWNP�ded*5 V º ¶Qw � x � y v
ì�ì/Ü�� QF{b|b{



�b� �������N£-ª-�w«

Ã*XV�b]`neU^[eLwO Ä�Æ JÇ[\P�n t$P g Wwk5[\U^]`_wd ~NWN_uk5[*P��-YbX
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Ã*XV�b]`neU^[eLwO Ä�Æ�JÇ[ePjn t*P g Wwk&[eUV]b_wd ~NWN_uk5[*P��-YbX
Ä�Æ��fÃ*n\O4U pq]��-di[envYfUV�bLF[ � c�c�c � ��� � � � ��X ���Ä�Æ��+	�WwY g n\Yf[eUZk��fSB[envYfUV�bLF[ �
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Ã*XV�b]`neU^[eLwO ��PjYb_�di[ePja SB]bXVWc[\U^]`_ r@lcU^[$[qhBauP
Ä�Æ��fÃ*n\O4U pq]��-di[envYfUV�bLF[ X 	 X�X / w X 	 c / � X�� c X � � y Æ�]bn\O%YfX
Ä�Æ��+	�WwY g n\Yf[eUZk��fSB[envYfUV�bLF[ X 	 ��� c � w X 	 ����� ����X 	 c�	X � y ?�Pjd\k&Pj_`[
Ä�Æ�� �9Y-l��*k�WNne���bÄ�P�] g PjdeUZk X 	 X�X�X�� w X 	 c / � X�� c X ��� y Æ�]bn\O%YfX

K�LNP4aNn\]b�wX^PjO �uPjU^_N��XVPjd\d�n\P��`WNXZYfn\U^�jP g ±z P4deP�P+[eLwYf[�[\LNP�Ä�Æ��+	�WwY g nvY-[\UVk�fSF[\n\YbU^�`LF[�YfXV�b]bn\U^[eLNO
di[e]`awd��¼Yfn���ne]`O0[eLNP4de]bXVWc[eUV]b_�±HYb_ g [\LwY-[.U^[�[vYfÉbP�d�O4]`neP+U²[\P�nvY-[eUV]b_ud*[\]�n\PjY`kvL�[eLNP%de]bXVWc[eUV]b_9��]bn�[eLNP
[q )]�]b[eLNPjn�YfXV�b]`neU^[eLwO4dj�xK�LNP³Ä�Æ��-Ã�neO4U pq]��fdq[\n\YbU^�`L`[�YbX^�`]bn\U²[\LNO g ]BPjd%[q $UZk&PµYbd�O"WwkvL���WN_uk5[eUV]b_
Pj�-YfXVWwY-[\U^]`_wd�Ybd)[eLwP"Ä�Æ�� ��Y-l��*k&WNn\���fÄ�Pj] g PjdeUVk�YfXV�b]bn\U^[eLNO�±cYfX^[eLN]`WN�bL�U^[ g ]BPjd$XVPjd\d�U²[\P�nvY-[\U^]`_wd��

K�LNP�XZYbdi[*k&]bO4awYbneUZde]b_�UZd�O%Y g P� $U²[\L�[eLNP.d\YfO4P�n\P��`WNXZYfn\U^��Y-[eUV]b_�awYfnvYfO4P&[\P�n � ¶YX 	 XGcb±B�NWN[� $U^[eL
[\LNP. )]bnvdiP�U^_wU²[\UVYbXH�bWNP�ded�5 V º ¶�w � x � y v
Ã*XV�b]`neU^[eLwO Ä�Æ JÇ[\P�n t$P g Wwk5[\U^]`_wd ~NWN_uk5[*P��-YbX
Ä�Æ��fÃ*n\O4U pq]��-di[envYfUV�bLF[\kjk�k � �"� � � / / � � � � / X �Ä�Æ��+	�WwY g n\Yf[eUZk��fSB[envYfUV�bLF[ �
Ä�Æ�� �9Y-l��*k�WNne���bÄ�P�] g PjdeUZk / c � � ��� � � ���
Ã*XV�b]`neU^[eLwO ��P�Yf_�di[eP�a Sc]bXVWc[eUV]b_ r@lcU^[$[qhBauP
Ä�Æ��fÃ*n\O4U pq]��-di[envYfUV�bLF[ X 	 X�X / w X 	 c / ��� � � X 	 X�X
c � y Æ�]bn\O%YfX
Ä�Æ��+	�WwY g n\Yf[eUZk��fSB[envYfUV�bLF[ X 	 � ��� � w X 	 ��� ��X�� � X 	 c ��� � y ?�Pjd\k&Pj_`[
Ä�Æ�� �9Y-l��*k�WNne���bÄ�P�] g PjdeUZk X 	 X�X / w X 	 c / ��� ��X 	 X�X�X�� y Æ�]bn\O%YfX
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