
���������	��
� ������������������������� ��� �!�#"%$

&!'�(*)+'-,.)0/213(5476�8:9<;
= '�(*4>6+1*8?(547@BAC47@-,D8FE�G�HI(54KJLH%MN4K'�(5471

EO,P6�'Q8:RS8:'-@ = JL8�6+4UT�15)�V>47HWH5,X'Y6 = '-HI(*,P(*Z�(54
[ 47\]8?1W(*J^47'�( ):_a`bRX47Vc(515,.V78:R�`b'Y6�,X'Y474>15,.'Y6�d�E�GYHI(54KJ^H

e '-,Pf�4>15HW,P(�GL):_gEO)+Z�(*hY4>15'iMj8:RX,X_<):15'-,D8YkOlm)+H%&2'Y6+47RX47H7k]Mj8�R.,X_<):15'-,.8on+p+p+q:nrdIs+t�u?v

w�x�y{z#|�}>~3z
���	����W�����	����X�O�3�<���������<�3�����<�c�����c�������Q�	�I�������	���-�{�3�<����]���g���<�3�c���	��������������]�������	�I�I�<���

�I�> ����<�I���¢¡£��	�¤���3�a�3¥§¦��I�����I�> ����>���a�<�I���!¨�¦ª©Y«¬a�����c���c����3�U�£�N����{�§�3�	�����¯®��>�I�����<�3 �°
���¡c���{���{�5���I�����W�!���3�a�±�²�����³��W���3�{�´���c�I���{�3�<���²�c�c�������c�c�3 +���<�3�a�b�]�² � ��c�#�3���j�>��µK��<�{�5�� ���3�{ 
�3�O���W�a¡7 ���¶����P·3³r�3�c�j���±�c�ª���{¸±�c�������b�c��µ£����{�5�ª�±�c�¹�£��ª�3���7����������£�a���W�a¡c�<�{�����{�j�]�����j�����
���3�a�����{�������{�¢¸±�c�3 ����P·3¥»º»�#����3��{³]®D¡7�����{°	¦ª©Y«¼���»���3��>���{�¢�²��¡c�<�3�����²���3³£�²�N¡>�I�<�]�£�{��3�c���
�3�����±�>�����g���W�>��������<�I�����W�c�m¨������½¡>���<�{���]���3�<�¾�3��¦©Y«L���W�c ��N�3�<���c�a�½�����¹¡£��<���¡>���c�3 �¸±�c�3 ��
���P·������£��¿c¶��{�7¬-�3�>�¢����¡>�I���]�£�{��3�c���¹�P·±¡>����3 ����<�3�c�<�	���������W���{�5�������W�>�a�{�5����	�#·����3��3 ² ��#�
�I���>�������I��·	�I�I�<���I�����W�c���������<�3�c�<�	���������W���<�I���	¨��3�-�����������3�c���	���<�����W�����W�����-�O�W�> ���¡c���{� ��c�c�»����¬�¥
À �±�c�³Á���j¡c�<�3����������������<�	�I���a�	�3�5·¢�P·±¡£�{���3��¦ª©Y«F�±�²�����¥ À �c�m�3�W�3 ��3�O���c���ª�<�>�I¡c����¹������
�c������>���¹���c���I�I�<���W�>�m�I¡c¡>���W�3�<���{���3���O�{ � ��3�������������c����� �����<�I����W���{�	���c�I�a�3 � ��#�B��������������
���b�3¡K����I�����I�ª�I�I�<���I�> ��m�<�I���3¥SÂÃ¡>�I��������> ��I�»������c��3���W�����c������>�������W�N�]�� � ?�K�½�����½�<�I���a���W���
�����W £�3 ��3�3�<�����>�	�³��Ä¥Å�3¥�³c�3 ��3�3�<�����>�	�����>�I�Y�3 ² ��#�o�����ª�{�c��������Y���	�a���c�c ��I���ª�������W����¡>�������a�a���
���I�����W�c�Y���W�c�����<�3�²�5���³����>�<�b�3�-�	���c�²�	��Æ{�����S�>�������3�������W�r³*¡c�<��3�{�5�����c�½�7��µK����#�3���Ç>�#�S³7�a���������
����P���3���b���<�3�c�<�	���������W�����W�>�����<�3���*���³c����I¥

È<É�ÊWÊWËXÌÎÍXÍOÏ{ÐÑÐ7Ò�Ó�ËXË.Ì�ÍXÔ±Ó#Õ5Ê3Ì�Õ5Ò�ÌYÖ.Ó5×+É�Õ�ÖXÓ�ÕWØÑÓ½ÙOËPÖ.Ì<Ú�ÏWÛ±Ü�Ý�ÞIß3à�áWâIã5äIåÎæ�åKçéè±äIê£çëà�ì#è*í5Û#ÔWîc×�ï3ðÎñòPó�ô�õòëï{ñ�ï#õWÛ�ö²Ï÷�×�ï3ð�ñ{òó�ô�õòéô�ø�ù3ðú É�Õ�ÖXÓ�ÕWØÑÓ-ÙOËXÖXÌ�Ú�Ï�û+Ï#ÍKÍPü5ÔWÔ*Ó�ËPÖ.Ì�Ê-ØÑÕ]Ô*Ï{ËXÖKýIþ�ÖXîWÌ+ÿ�Ï{ÖXØÑÓ#Õ5Ï#Ð��WÒ�ØÑÌ<Õ5Ò<Ì��5Ó#üWÕ5Ê5ÏÖXØÑÓ#Õ»üWÕ5Ê3Ì�Ë7Ú�Ë.Ï#Õ�Ö����	�rò�
�#õ{ô�
�ù�
�Ï#Õ5ÊýIþÖXîWÌ��ÄÕ�ÖXÌ<Ú�Ë.Ï{ÖXÌÎÊ��aÌ�Ê3Ø�Ï��Iþ3ÍëÖ.Ì���Í���Ì�Õ�ÖXÌ<ËÎÛ3Ï]ÿOÏÖXØÑÓ#Õ*Ï{Ð��3Ò�ØÑÌ<Õ5Ò<Ì��5Ó#üWÕ5Ê5ÏÖXØÑÓ#Õ��rÕWÚ�Ø ÕWÌ�Ì<Ë.Ø Õ5Ú���Ì�ÍXÌ�Ï#Ë.ÒDî���Ì�Õ�ÖXÌ<ËÎÛIû�Ø Ö.îÏ#Ê5Ê3Ø Ö.Ø Ó�Õ5Ï{Ð±ÍPü5ÔWÔ*Ó�ËPÖ�ö�ËXÓ� ÖXîWÌ�É�ÕWÕWÌ�ÕIý*Ì�ËXÚ���Ì<Õ�ÖXÌ�Ërö�Ó#Ë���Ó����]ü5ÕWØÑÒ�ÏÖ.Ø Ó�Õ¹ÏÖrÖ.îWÌ���ÕWØ! #Ì�Ë.ÍXØ ÖëþÓ{ö"�3Ó#ü3Ö.îWÌ<Ë.Õ��:Ï{ÐÑØ ö�Ó�ËXÕ5ØÑÏ5ÛÖXî5Ì#�:Ï{ÐÑØ ö�Ó�ËXÕWØ�Ï%$>ËDÏ#Ê3Ì-Ï#Õ5Ê&��Ó����ªÌ<ËDÒ�ÌYÉ�Ú#Ì�Õ5Ò�þ
'



���������	����


� ���������������������� �

 !#"$�%�&"$'�(�)*��"+��),�-�/.10���)32424�����5�7698��:�;)<� =
>@? ' ACB%DFEHGJILKNMODFP-QODFKNP�R�DFQSB�T$EUGJP�V/MXW�P-QZY	[ZA]\@K^T$E�P_?#?#?`?#?`?#?#?`?#?a?`?#?`?#?#?`?#?`?#? b
>@?c> dfehg$K^Ei\3KNR+jkeiP-R$MODhB�RlDCm3n$B�oNKpDJq�QSEim<n$KNQrE�MX\sB�QSKNB�t$oNEfQFBsDSE,?`?#?#?`?#?a?`?#?`?#?#?`?#?`?#? u
>@?wv x*E�ehg$B�R$KNMry�M9B4\sB�KNoNB�t$o^ECDFP{z$QrP@T+n$e�Ea\sB�QSKNB�t$oNECQFBsDSE	\@K^T$E�P|?#?`?#?a?`?#?`?#?#?`?#?`?#? '�>

>@?wv+? ' }Ln~BsR<DSKN�iE�QXMSEioNEieiDFK^P-R�?#?#?`?#?`?#?a?`?#?#?`?#?`?#?#?`?#?a?`?#?`?#?#?`?#?`?#? '�v
>@?wv+?�> ��P3T$K^R$j{y�P3T$ELMrE�oNEieiDSKNP-R ?`?#?`?#?a?`?#?#?`?#?`?#?#?`?#?a?`?#?`?#?#?`?#?`?#? '�v
>@?wv+?cv �~QSB�y�EUG�DJq3z�E	MSE�o^E�eHDFKNP�R ?#?`?#?`?#?a?`?#?#?`?#?`?#?#?`?#?a?`?#?`?#?#?`?#?`?#? '4�
>@?wv+?w� �~QSB�y�EfMS�<KNz$z+KNR$j�?#?`?#?#?`?#?`?#?a?`?#?#?`?#?`?#?#?`?#?a?`?#?`?#?#?`?#?`?#? '4�

� ��)@(�"l��������2i����"~�&�/��2�6��7����)<"~(��r���:.1)*��)3�-�����:�;��"$�������&2�0�(�"l����6�!��&��)<� �3�
v+? ' ILE�oNB�q���P-R$MODFQFBsKNRlDFMi����QrEi\-EiRlDFKNR+j�ILE�eiP@T+E�Q�[�n+V/E�Q9�9R$T$E�QO�~P�  ?a?`?#?`?#?#?`?#?`?#? '�¡
v+?c> A9E�B�opG¢DFK^y�E�\3MCz$QrEHG�E�R$eiP@T$EiT*\3KNT+E�P ?#?`?#?a?`?#?#?`?#?`?#?#?`?#?a?`?#?`?#?#?`?#?`?#? '�u

v+?c>@? ' ��QrEHGJEiR$e�P3T$EiT*\3KNT$EiP ?#?#?`?#?`?#?a?`?#?#?`?#?`?#?#?`?#?a?`?#?`?#?#?`?#?`?#? '�u
v+?c>@?�> £�Kp\-E	YLK^T$E�P¤?a?#?`?#?`?#?#?`?#?`?#?a?`?#?#?`?#?`?#?#?`?#?a?`?#?`?#?#?`?#?`?#? >"'

v+?wv ¥JRlDFE�QSB�eiDSK^\�Ea\3MC¦CP-R3GJKNRlDSE�QFBseiDFKp\-EL\3KNT+E�P§?#?a?`?#?#?`?#?`?#?#?`?#?a?`?#?`?#?#?`?#?`?#? >->

� ¨�©;),i.�0�"$�����769¨���"~��24.ª�&2424�����¬«���;)@2k���¯®	���°�r���$�F)3���¬!��:�;)<��±k�;"~(&���U�  7�
�$? ' �Z[ZA²\3M�?�Y	[�A³DFQSB�R$MSykKNMrMSK^P-R ?#?`?#?`?#?a?`?#?#?`?#?`?#?#?`?#?a?`?#?`?#?#?`?#?`?#? >s�
�$?c> }LP<´�µan~BsQFB�RlDFEiE�MX\3Mf[�E�MrDC¶·V/P-QrDf?`?#?`?#?a?`?#?#?`?#?`?#?#?`?#?a?`?#?`?#?#?`?#?`?#? >-¡
�$?wv ��P-R$MODFQFBsKNR$EiT�\3M9�CR$eiP-R$MODFQFBsKNR$EiT*¸�QFB�R+MSykKNMSMrKNP-R�A9BsDFE ?#?#?`?#?a?`?#?`?#?#?`?#?`?#? >-¡
�$?¹� �~E�E�T+t~B�eh��\3M9¦CP��7EiE�T$t$B�eh� ?#?#?`?#?`?#?a?`?#?#?`?#?`?#?#?`?#?a?`?#?`?#?#?`?#?`?#? >�º

� ®	���-����)<���»"+��)|�`����2i����"~�&�/��2  7¼
¡@? ' �Z[ZA ?#?`?#?`?#?#?`?a?#?`?#?`?#?#?`?#?`?#?a?`?#?#?`?#?`?#?#?`?#?a?`?#?`?#?#?`?#?`?#? v-½
¡@?c> Y	[ZA] �K^DFg��<R$P� �R¾ehg$B�R$R$Eio�QSBsDFEiM ?#?`?#?a?`?#?#?`?#?`?#?#?`?#?a?`?#?`?#?#?`?#?`?#? vl>
¡@?wv Y	[ZA] �K^DFg�n$R+z$QSEiT$KNeHDhB�t$o^Eaehg~B�R$R$Eio;QFBsDSE�M ?`?#?#?`?#?`?#?#?`?#?a?`?#?`?#?#?`?#?`?#? v��

>



¡@?¹� ´@z�E�e�KNB�o°e�B�MSEiM#?#?#?`?a?#?`?#?`?#?#?`?#?`?#?a?`?#?#?`?#?`?#?#?`?#?a?`?#?`?#?#?`?#?`?#? v-º
¡@?¹�$? ' YL[ZA³W�P-Q9´<DFP-QrE�T�YLKNT+E�P ?`?#?`?#?a?`?#?#?`?#?`?#?#?`?#?a?`?#?`?#?#?`?#?`?#? v-º
¡@?¹�$?�> YfKNT$EiP��ZB�ehg$KNR+j�?`?#?`?#?#?`?#?`?#?a?`?#?#?`?#?`?#?#?`?#?a?`?#?`?#?#?`?#?`?#? vlb

= ��"+��) �`�/�������/( � (&�7�7�%����©�.ª2 �7¼
º+? ' [ZB�MrKNe	z$QrP-t$oNEiy W�P-Qry n$oNBsDFK^P-R ?#?#?`?#?`?#?a?`?#?#?`?#?`?#?#?`?#?a?`?#?`?#?#?`?#?`?#? v-u
º+?c> �Z[ZA dfo^j-P-QrK^DFg+y�M ?a?#?`?#?`?#?#?`?#?`?#?a?`?#?#?`?#?`?#?#?`?#?a?`?#?`?#?#?`?#?`?#? � '
º+?wv Y	[ZA³dfoNj�P-QSKpDFg$ykM ?a?#?`?#?`?#?#?`?#?`?#?a?`?#?#?`?#?`?#?#?`?#?a?`?#?`?#?#?`?#?`?#? �lv
º+?¹� A9E�B�opG¢DFK^y�ECB�T~B�z@DhBsDSKNP-R�DFP{ehg~BsR$R$E�o;eiP-R$T$KpDFKNP�R$M ?#?`?#?`?#?#?`?#?a?`?#?`?#?#?`?#?`?#? �-�
º+?c¡ £;B�q�E�QrE�T��sMre4B�oNB�t$o^Ea\3K^T$E�P ?#?`?#?#?`?#?`?#?a?`?#?#?`?#?`?#?#?`?#?a?`?#?`?#?#?`?#?`?#? �<¡

� �`�/���l(&��24������2��a�4�%"$��24.��:242��&���¬�&2424�;)32�6��7�»!�� � 8;�&��)<� �/=

v



� � ����������������	��k�

¸Xg$E#j-PlB�o P�W�DSg$KNMXehg$B�z+DFEiQCK^MZDFP{E�MODhB�t+oNKNMrg�DFg$E#KNykz/P�QrDhBsR$e�ELPsW�\sB�QrK�B�t$o^ELt$KpD�QFBsDSE�
�Y	[�A�Ze�P3T$K^R$j�P�W
\3KNT$EiP{B�MXB ykE4B�R+MZP�W;z$QrP�\3K^T$KNR$j�j-P@P3T�T$Eie�P3T$E�T�\3KNT+E�P�m<n~B�o^K^DJq��@B�R$T�DSP MSg$P� ³g$P� ³YL[ZA]\3K^T$E�P�e�B�R
t�ELt/EiMrD�K^R$e�P-Qrz/P�QFBsDSE�T» �KpDFg$K^R�B�R$EHDJ �P-Qr�<KNR$j{KNR@W�QFB�MODFQSn+eiDFn+QSE��+B�R$T�K^R�z~B�QrDSKNein$o�B�Q  �K^DSg$KNR�B�R$EiDJ �P-Qr�
E�Rl\3KNQrP-R$ykE�RlD	DFg$BsD	MSn+z$z/P�QrDFMLYL[ZA DSQFB�R+MSz�P-QrD�?�¦9P�DFE�DSg~BsDLDSg$QSP�n$j-g$P-n@DLDFg$K^MLehg~B�z@DFE�Q	 �E  �KNo^o�n$MrE
DFg+E�DSE�Qry�M�Y	[�A¯B�R$T»�Z[ZA�
¢��P�R$MrDFB�RlD�[�K^D A9BsDFE���DFP#QSEiW�EiQ�DFPat/PsDFg{e�P3T$KNR+j#ykP3T$E�M�
  �g$E�QrE9DSg$E�QFBsDSE
QSEHW�E�QrMCDFPkDFg$E`R<n$y t�E�Q9P�W�t$KpDFM9n$MSEiT¤z/EiQ9W�QSB�y�E��XB�R$T¾DSQFB�R$Mrz/P�QrDCy�P3T$E�M�
� �g+E�QSE`QFBsDSE`QrEiW�EiQSMfDSP�DFg+E
R<n$y t�E�Q�P�W�t$K^DSMXDFg~BsD�e�B�R�t/E	DFQSB�R$Mry�KpDSDFEiT�T$n$QSK^R$j{e�EiQrDhBsKNR�z/EiQSK^P@T$MXPsW�DSKNykE��H?�� g+EiDFg+E�Q9e�P3T$KNR$j�P�Q
DFQSB�R$Mry�K^MSMSK^P-R»K^MZt�E�KNR+j QSEHW�E�QSEiT�DFP�Mrg$P-n$o^T�t/ELeioNE�B�Q�W�QrP-y_DFg$E	eiP-RlDFE��3D�P-Q  �KNo^o�t�ELMODhBsDSE�T�E��@z$o^KNe�KpDFopq-?

��E�MrDhBsQrD	tlq,Mrg$P� �KNR$j�g+P�  \3KNT+E�P�eiP-y�z+QSE�MrMSEiT1B%D	e�P-R+MrDhBsR<DLm3n$B�oNKpDJq� �K^oNo�QSEiMSn$opDLKNR,B»\�BsQSK�Bst$oNE
R<n$y t�E�Q�P�W�t$KpDFM·z�E�Q�W�QFB�ykE�?�¸Xg3n+M��<K^W7DFg+EXt$K^DSMrDFQrE4B�y j-EiR$E�QSBsDFEiTktlq B	\3K^T$E�P	EiR$e�P3T$E�Q�g$B�M·DFP	t�EX��Eiz+D
\-EiQrq�eioNP-MrEfDFP B e�P-R$MODhB�RlD�QSBsDFE�
�E�?¹j$?��+W�P-Q�DSQFB�R$Mry�K^MSMrKNP-R�P�\�E�Q9B�eiP-R$MrDFB�RlD�t$K^DZQFBsDSE��~�Z[�A��$ehg$B�R$R$Eio����
DFg+E�QSEL �K^oNo7t�E	B z/EiR~B�opDJq»K^R»DFEiQSykMZP�W;m<n~B�o^K^DJq�
&Es?wj$?��$KpW;B z~B�QODFKNein$o�BsQ�Mre�E�R+E#QrE�m<n$K^QSE�M�DFP3P y»BsR<q�t$KpDFM��
W�P-QZDSg$E#B�\sB�K^o�B�t+oNEfehg$B�R$R$Eio�t$B�R$T+ �K^T+DFg��$DSg$E�R�DFg+E#m<n~BsoNK^DJq� �KNo^o g~B4\-EaDFP{t�EaoNP� �EiQSEiT �H?

¶�y�EiQSj-K^R$j�R$EiDJ �P-Qr�3Maz$QrP�\@K^T$E{B�j-QrE4BsDaT$E�B�o�ykP-QrE��~E��@K^t$KNo^K^DJq�DFg~BsR DSQFB�T+K^DFK^P-R~B�o;z�P-KNRlDOG�DFP%GJz�P-KNRlD
T$EiT$KNe�BsDFEiT*o^KNR$�<MXP-QXeiKNQSein$K^DOGJMO �K^DFehg+KNR$j R+EiDJ �P-QS�<KNR+j�DFEiehg$R$K^m3n+E�M� �g$E�R�K^D�eiP-y�EiMXDFP{t~B�R$T@ �KNT+DSg�n@DFKpG
oNK^�4BsDSKNP-R ?*�~P-Q`E��+B�ykz$oNE!�·R$EH  R+EiDJ �P-QS�1E�Rl\3KNQSP�R$y�EiRlDFM t~BsMSE�T P-R�z~B�eh��EHD{Mr �KpDFehg$K^R$j"�·Mrn$ehg�B�M�DFg+E
¥JRlDFEiQSR$EHD��;oNEiR$T,DFg$Eiy�MrE�op\-E�M	\�E�Qrq,R~BsDFn+QFB�o^o^q�DFP�YL[ZA DFQSB�R$Mry�K^MSMSK^P-R�� B�R$T¤DFg<n$MaMSEiE�y DSP�t/E�t�EiDrDFEiQ
MSn+K^DFEiT¬DFP|DFQSB�R$MSykK^D�\3K^T$E�PªMODFQrE4B�ykM��� �g+KNehg¬DSE�R$T¬DSP�t�E�YL[ZA KNR�R~BsDFn+QSE�? ¸Xg$EiQSEHW�P-QSE¾DSg$E*\sB�QrKpG
B�t$o^EaQFBsDSE`z$QrP@T+n$e�EiT¾tlq�DFg$E#E�R$eiP@T+E�Qfe�B�R¾z�P�DSE�RlDFKNB�oNopq»t�E`y�BsDSehg$E�T�DFP�B�\sB�QSKNB�t$o^ELDFQFBsR$MSz�P-QrDCQFB%DFE��
 �g$EiQSE4BsM�KNR5Bª�Z[ZA DFQSB�R$Mry�K^MSMSK^P-R�E�Rl\3KNQSP�R$y�EiRlD�DSg$E*\3KNT+E�P�EiR$e�P3T$EiQ� �P-n$oNT5g~B4\-E¾DSPªB�T$#rn$MrD�K^DSM
QFB%DFECDSP y�BsDFehg»DSg$ELeiP-R$MrDFB�RlDXehg~B�R+R$E�o/QFBsDSELe�P-R+MrDFQSB�KNRlD�? ´3DFK^oNo%�- �g$KNo^ECY	[�A DSQFB�R$Mrz/P�QrDZK^MZB�z+z/E�B�oNK^R$j"�
Ei\�E�R*K^W�DFg$EaR$EHDJ �P-Qr��MSn$z+z/P-QODFM�\sB�QSKNB�t$oNEfQFBsDSELDFQFBsR$MSykKNMrMSKNP�R�KpDXKNM�R$PsD�R$E�eiE�MSMSB�QSK^o^q�DSQSn$EaDFg$BsD�K^D�e�B�R
DFQSB�R$Mrz/P-QOD� �KpDFg$P-n@DZoNP�MSMZBsR<q»B�Qrt$K^DSQFB�QOqk\3K^T$E�P t+K^DFMODFQrE4B�y&�@K^R»z~BsQrDFK^e�n$oNB�Q K^W°DSQFB�R$Mry�K^MSMrKNP-R�KNM�Mrn$t'#rEieiD
DFP�MrDFQrKNeHDXT$E�oNB4q�eiP-R$MODFQFBsKNRlDFMi? ¥JR�DSg$KNM�ehg~B�z+DSE�QZ �ELe�P�R$e�EiR<DSQFBsDSE	P-R�DFg+ELz$QSP�t$oNEiy�PsW�y�BsDSehg$KNR$j#Y	[ZA
\3KNT$EiP{e�P3T$KNR$j DSP�\�BsQSKNP�n$MX�<KNR$T$MXPsW�YL[ZA³DFQSB�R$Mrz/P-QOD�y�P3T$EiM�? ILEiDFB�KNo^MZP-R�DFg+E�MSE	\sB�QrKNP-n$MXykP3T$E�MXe�B�R
t�ELW�P-n$R$T�KNR�PsDFg$EiQXehg~B�z+DSE�QSM�K^R�DFg$K^MXt/P3P-� �$B�MZ �E�o^o�B�MXK^R�z~B�z�E�QSMXT+E4B�o^KNR$j  �KpDFg�Y	[�A³DFQSB�R$MSz�P-QODXP�W

�



\3KNT$EiP � '���>'�~v��:?
¥JR�´@EieiDSKNP-R»>a �ECt�E�j�KNRkt<q{z+QSP�\3KNT$K^R$jae�P-R$eiQSEHDFEfE �+B�y�z+oNE�M P�W�DFg$E�\sB�QSKNB�t$o^EXQFBsDSE9R$BsDFn$QrECPsW \3KNT$EiP

MSEim<n$E�R$eiE�MXtlq{E��+B�ykKNR+KNR$j	t$KpD QFBsDSE�DSQFB�eiE�M W�P-Q Ba\3K^T$E�P`MSE�m<n$EiR$e�Efe�P3T$E�Tk �K^DFg�BaMSKNR+j-oNEXm<n~B�RlDSKN�4B%DFKNP�R
MrDSE�z$MrKN�iE�?��Lt<\3K^P-n$MSopq�B�\sB�QrK�B�t$o^EfQSBsDFELeiP-ykz$QSEiMSMSK^P-R�e4BsR�t�EaB�ehg$K^Ei\�E�T�KNR�y�B�Rlq�T$KpV EiQSEiR<DX �B4q3MCBsR$T
DFg+KNM	MSEieiDSKNP-R|t$QSK^Ei�$q,g$KNj-g+oNKNj�g<DSMLMSP�y�E{z�P-z$n$oNB�QfDFEiehg$R$K^m3n+E�M`DSg~BsD#oNE�B�T¤DFP�T$KpV EiQSE�RlD#e�P�R$T$KNR+j*QSBsDFEiM
W�P-QZDSg$EaMFB�ykE	KNR$z+n+D9MSE�m<n$EiR$e�Es?

¥JR ´@EieiDFK^P-R¤v �7 �E�DFg$EiR¤T$Ei\�P�DFE�P-n$QLB%DSDFEiRlDFKNP�R*DFPkDFg$E�T$E�oNB�q�eiP-R$MODFQFBsKNRlDFMfDSg~BsDfB�QSK^MSE`KNR*DJq3z$K^e4B�o
\3KNT$EiP�Bsz$z$oNK^e4BsDSKNP-R+M�? ¸Xg$E�MrE¾T$Eio�B4q e�P�R$MrDSQFB�K^R<DSMkB�QSE�DFg$E�ykP-MrDkj-EiR$E�QSB�o�e�P-R+MrDFQSB�KNRlDSM�K^y�z�P-MSEiT P-R
B�\3KNT$EiP�eiP-yky n$R$K^e4BsDSKNP-R$MCMrq3MrDSE�y&�;MSKNR+e�E DFg+Eiq¤T$Eiz/EiR$T|MSP-o^E�o^q¾P-R¤DFg$E�Mrz/Eie�K��~e�\@K^T$E�P�B�z+z$oNK^e4BsDSKNP-R
t�E�KNR+j�e�P-R+MSKNT+E�QSEiT��°QSBsDFg$EiQCDSg~B�R,P-R,DSg$E�ehg$B�R$R$Eio·ehg~B�QSB�eiDSE�QSK^MrDSKNe�MfP-QCDSg$E`DJq3z�E�P�W�DFQSB�R$MSz�P-QODLykP@T$E

�YL[ZA³P�Q��Z[ZA � DFg~B%DXKNMZMrE�o^E�eiDSE�T°? ¦9EiDJ �P-QS�sE�T*\3K^T$E�P{B�z+z$oNK^e4BsDSKNP-R$M e4BsR�t/E	e�BsDFEij-P-QSK^��EiT�KNRlDFP�DSg$QSEiE
y�B�KNRae�oNB�MSMrE�M � 
&K ��o^K^\�E�K^R<DSE�QSB�eiDSK^\-E \3KNT$EiP"�-£�¥�Y�� 
�E�?¹j$?��s\3KNT$EiPfeiP-R+W�E�QrE�R$eiKNR$j ��� 
�KNK�� o^K^\�E R+P-R@GJK^RlDFE�QSB�eiDSK^\�E
\3KNT$EiP"��£�¦9¥�Y � 
&Es?wj+? ��t$QSP-B�T$e4BsMrDFK^R$j � ��BsR$T 
�KNKNK �9z$oNB4q@t$B�eh� P�WZz$QrEHG�E�R$eiP@T$EiT1\3KNT+E�P"��� ¶�Y�?��7P�Q#E�B�ehg
P�W	DSg$E�MrE|Mre�EiR~B�QSK^P-M» �E¤T$KNMre�n$MrM�DFg$E¾MSz�E�e�K��~e,W�P-Qry PsW#DSg$E,T$Eio�B4q5e�P-R$MODFQSB�KNRlDFMi? � g$KNo^E¾B�o^o9DSg$QSEiE
B�z$z+oNKNe�BsDFK^P-R�e�oNB�MSMrE�M�B�QSE�oNK^��Eio^q DSP`t�ECEiR$e�P�n$RlDFE�QrE�T�K^Rkz+QFB�eHDFKNeiE��3KNR{DFg$K^M ehg~B�z+DSE�Q� �E9T$KNMre�n$MrM�y�B�KNR$opq
oNKp\-EaB�z+z$oNK^e4BsDSKNP-R$M 
:£�¥�Y P-Q�£;¦C¥�Y ��BsM�DSg$Eiq�B�QSEaykP-QSE	ehg~BsoNoNEiR$j-K^R$j�KNR�j-EiR$E�QSB�o¢?

¸ q3z$K^e4B�o^o^q|DFg$E�\3K^T$E�P¤EiR$e�P3T$E�Q�g$B�M�DFP¤MrE�o^E�eiD�DSg$E�e�P3T$K^R$j,z~B�QSB�ykEiDFEiQSM ��BsR$TªDFg<n$M DSg$E�e�P3T$KNR+j
QFB%DFE���MrP�B�M	R$P�DfDFP�\3KNP-oNBsDFEaDFg$E�T+E�o�B4q¾e�P-R$MODFQSB�KNRlDFMi?���o^E4B�Qro^q���DFg$E�T+E�j-QrE�E{P�W T$K��kein$o^DJq*KNR¤ykE�EHDFKNR+j
DFg+E�MSE9e�P�R$MrDSQFB�K^R<DSM  �K^oNo@T$E�z�E�R$T�P-R{DFg$E9t~B�R$T@ �KNT+DSg»B�R+T�T$Eio�B4q�ehg~BsQFB�eHDFE�QrKNMODFKNeiM P�W DSg$EXDFQFBsR$MSykKNMrMSKNP�R
ehg~B�R+R$E�o:?�¸Xg<n$M��·K^R�B�R$EiDJ �P-Qr�  �KpDFg1n$R$oNK^y�KpDFEiT¤t~B�R$T+ �K^T+DFg�B�R$T1oNP�  T$Eio�B4q P-R$Eke�P�n$oNT DFQSB�R$MSykK^D
\-EiQrq¬g$KNj-g5m<n~B�oNKpDJq \@K^T$E�P1 �K^DFg+P-n+D�QrKNMr�5P�W	\3K^P-o�BsDSKNR$j¤DSg$E,T$Eio�B4q�e�P-R$MODFQSB�KNRlDFMi?¥JR]´@E�eHDFK^P-R¯�� �E
T$K^MSe�n+MSMLMrEi\-EiQFB�o�z/P�MSMSK^t$oNEaDFQSB�R$Mry�K^MSMSK^P-R¾ykP3T$E�M�DFg~B%DLB�QrE�P�W DSE�R,EiR$e�P�n$RlDFE�QrE�T¤K^R¾E��@K^MrDFK^R$j»MOq3MrDFEiy�Mi?
¸Xg$EiMSE{y�P3T$EiM	T$K^V/E�QLK^R,DFg$E \sB�QrK�B�t+KNoNKpDJq�P�W DFg$E�ehg$B�R$R$Eio�QFBsDSE&
&E�?¹j$?����Z[ZA \3MLY	[�A�LB�ML �E�o^o�B�M	K^R
DFg+E`Bsy�P-n+R<D�PsW�K^R+W�P-QSy�BsDSKNP-RkDFg~BsD�DSg$EaE�R$eiP@T$EiQ�g~B�M9B�t�P-n+DXDFg+E#ehg$B�R$R$Eio�eiP-R$T$KpDFK^P-R$M�?

µaKp\-EiR�DFg+E�MSECDFQFBsR$MSykKNMrMSKNP�Rkeio�B�MrMSEiM��+K^R�´3E�eiDSKNP-R�¡a �EfT$E	�~R$EfDSg$QSEiECj�E�R$EiQFB�o�z$QSP�t$oNEiy�M�DFg$BsD�E�B�ehg
oNE�B�T¬DSPªB�T$KpV EiQSEiR<D�MSEiD�P�WaQFBsDSE¾eiP-R$MrDSQFB�K^RlDFM�W�P�Q�DFg+E,E�R$eiP@T+E�Q�?²¸Xg$E�MrE¤e4B�MrE�M�B�QrE 
&K ��DSg$E �Z[ZA
ehg~B�R+R$E�o%��
�KNK ��DSg$E*YL[ZA ehg~BsR$R$E�o9 �K^DSg�T$EiDSE�QSykKNR+KNMrDSKNe�QFB%DFE�M �9B�R$T 
&K^KNK �`DFg$E¾YL[ZA ehg$B�R$R$EioC �K^DSg
QFBsR$T$P-yko^q \sB�QOq3KNR$j#QFBsDSE�Mi? �7P�Q E�B�ehg�P�W/DFg$EiMSELMre�EiR~B�QSK^P-M  �E9 �KNoNo~z+QSP�\3KNT$E9QFBsDSECeiP-R$MODFQFBsKNRlDFM DFg~BsD DFg+E

¡



T$Eie�P3T$E�QX �KNo^o°g~B4\-EaDFP{ykE�EHD�KNR�P-QST+E�QXDFPkB4\-P-K^T�T~BsDhB{oNP�MSMXT$n$E	DSPkE �@e�E�MrMSKp\-E T$Eio�B4q-?
´@E�eHDFK^P-R º*DSg$E�Rªz+QSE�MrE�RlDFM{B*MSn$yky»BsQrq P�WXDSg$E� �P-QS� DFg$BsD�g$B�M t�E�E�R�T$P-R$E�K^R�QrE�e�EiRlD q-E�B�QSM�DSP

E�R$B�t$oNE¾QFBsDSE,e�P-RlDSQSP-o	B%D�DFg$E¤EiR$e�P3T$EiQ�DFP ykE�EiD»DFg$E BsW�P�QSE�ykE�RlDSKNP-R$EiT¯e�P�R$MrDSQFB�K^R<DSM�? d e�P-ykz$o^EiDFE
MSn+Qr\-EHq]P�W�QSBsDFE eiP-RlDFQSP�oLDFE�ehg+R$KNm<n$EiM�W&B�o^oNM�P�n+DFMrKNT$E P�W#DFg$E Mre�P-z�E1PsW`DSg$KNM�ehg~B�z@DFE�Q�B�R+T]DSg3n+M� �E
 �KNo^o�E�ykz$g~B�MrKN�iE�B�z$z+QSPlB�ehg+E�M�DSg~BsD�B%DSDFEiy�z@D`DSP¾P-z+DSKNykKN�iE{DSg$E»MrE�o^E�eiDSKNP-R1P�WXQSBsDFEiM�? � g+KNoNE{K^R�QSE�B�opG
 �P-QSo^T{B�z$z$o^KNe4B%DFKNP�R$M�MrKNykz$oNEiQ�DSE�ehg$R$K^m<n$E�M y�B�q`t�EXMSE�o^E�eHDFE�T �<W�P3e�n+MSKNR+jLP-R DFg+EXP-z+DFK^y�K^��EiT�B�z$z$QrPlB�ehg$EiM
B�o^oNP� n$MfDSP�T$KNMre�n$MrMLMSP�y�E PsW�DFg$E T+E�MSK^QFB�t+oNE`W�E�BsDFn+QSE�MCDFg~BsD	B�oNo;QFB%DFE eiP-RlDFQSP�o·B�o^j-P-QSKpDFg$ykM 
� �g$EHDFg$EiQ
E�ykz$g~BsMSKN�iKNR$j�P-z+DFK^y»BsoNK^DJq{P�QZMSK^y�z$o^KNeiK^DJq � Mrg$P-n$o^T�MSE�Ei�»DFP{Bsehg$KNEH\-E�?���K^R~B�oNopq��@´@EieiDFK^P-R�b MSn$yky�B�QSK^��E�M
DFg+EZ��EHq KNT+E4B�M�KNR�DSg$EZehg~B�z@DFE�Q BsR$T z�P-KNRlDFM�DFPLMrP-ykEZP�W~DFg+E�DFQSB�R$MSykKNMrMSK^P-R�EiR<\3K^QSP-R$ykE�RlDSM� �g$E�QrEZY	[ZA
DFQSB�R$Mry�K^MSMSK^P-R�P�W�\3KNT$EiP�K^MXoNKN�sE�opq�DSP�QrE�y�B�KNR�B�ehg~B�o^oNEiR$j-KNR+j{B�QSE�B{PsW�QrE�MSE�B�QSehg*KNR�DFg+E#Mrg$P-QOD9DSE�Qry*?

� ��� � 	 ����� � � � ��� ���	� 
����	
�
�	��k� ����&	��,�L�

¥�DaKNMfE4B�MOq,DFP�T$E	�~R$E�Y	[�A \3KNT$EiP�E�R$eiP@T$K^R$j$�	B»\3K^T$E�P�E�R+e�P3T$E�Q	K^MLY	[ZA K^W K^Dfz$QSP3T$n$eiE�M#B�\�BsQSK�Bst$oNE
R<n$y t�E�QXP�W�t$KpDFMZz�E�QZW�QSB�ykE�? �fW�e�P-n+QSMSE	DSg$KNMZK^MZR$P�D9B�\�E�QOq�n$MSEHW�n$o°T$E	�~R$KpDFKNP�R�KNR�DFg$BsD��+B�MXT$E�Mre�QrKNt�E�T
KNR,DSg$E \3KNT$EiP�e�P3T$KNR+j�MrDhBsR$T~B�QrT$M	ehg~B�z+DSE�QrM��;z$QFBseiDFK^e4B�o^o^q*B�o^o�\3KNT+E�P�E�R+e�P3T$E�QrM#PsW�K^RlDFE�QrE�MOD#B�QSE YL[ZA#?
¸Xg<n$M��~DSg$KNMXMrE�eiDSKNP-R� �KNo^o t�EaT$Ei\�P�DFEiT*DFP{T$K^MSein$MSMrKNR$jkKNR�ykP-QSE	T$EHDhB�K^o°g$P� ²YL[ZA²\3KNT$EiP{KNMXz$QrP@T$n+e�E�T �
B�R$T` �g~BsD�KpDFM�m3n$B�oNKpDJq`K^y�z+oNKNe�BsDFK^P-R$M�BsQSE�?�¥JR z~B�QODFKNein$o�BsQ; �EZ �KNo^o<E�ykz$g~B�MrKN��E DFg~B%D�W�P-Q�z$QFBseiDFK^e4B�o<\3KNT$EiP
e�P3T$K^R$j�MSehg$Eiy�EiM9DSg$E�QrEaB�QSE	y�B�Rlq» �B4q3MCP�W�z$QrP@T+n$e�K^R$jkB�Y	[ZA²MODFQrE4B�y&�~B�R$T�DSg$E�MrEa �K^oNo/g~B4\-E	DFP{t�E
e�P�y�z~BsQSE�T1KNR|DFE�Qry�M`P�WXm<n~B�o^K^DJq P-Q#T$K^MrDFP�QrDFK^P-R 
&g$P� _DFg+E»m<n~B�o^K^DJq P-QaDFg$E�T$KNMODFP-QODFK^P-R1K^M`ykE4BsMSn$QrE�T
 �KNo^o t�EaT$KNMre�n$MrMSE�T*R$E��3DCKNR*´@EieiDFK^P-R*>@? '$�H?

¸Xg$E�QrE�B�QSE�DFg$QrE�E�W&B�eHDFP-QrM�DFg$BsD�E��@z$oNB�KNR`DFg$E�\sB�QrK�B�t+oNE QFBsDSE�R~BsDSn$QSE�P�W�e�P-ykz$QSEiMSMrE�T�\3KNT$EiP"�-R~B�ykE�opq��
DFg+E`eiP@T$K^R$j{W�QFB�ykE	DJq@z�E��7DFg+E`K^R$z$n+D9\3KNT$EiP�ehg~BsQFB�eHDFE�QrKNMODFKNeiMfBsR$T*DSg$E`eiP@T+KNR$jkz~B�QSB�y�EHDFEiQSM�?Z��KNQrMrD��7K^R
ykP-MrD�z$QFB�eHDFK^e4B�o�e�P3T$E�QrMZDFg$EiQSELE �@KNMrD�\�BsQSKNP�n$M�W�QSB�y�ECe�P3T$KNR+j�ykP@T$EiM��3 �g$KNehg�QrE�MSn+o^DXK^R�T$K^V/E�QrE�RlDXQSBsDFEiM
W�P-Q�DSg$E�MSB�y�E»KNR$z$n@D W�QFB�ykE�?|�~P-Q`E��+B�ykz$oNE!� x¾� ¶�µfGO>¾eiP@T+E�QSM�K^R$e�o^n$T$E�¥ �·� B�R+T [_W�QSB�ykE�M�� BsR$T
MSK^R$e�E��³BsR$T¤[³W�QSB�y�EiMfn+DSKNo^KN��EaykP�DFK^P-R�e�P-ykz/EiR$MFB%DFE�T¾z$QSEiT$KNeHDFKNP�R��� �g+KNoNE#¥ZW�QFBsy�EiMfT$P�R+P�D�� �]BsR$T
[�W�QSB�ykE�M�QrE�Mrn$o^D�KNR�oNP� �EiQ�P�\�E�QFBsoNo�e�P3T$KNR$j#QFB%DFE 
�QSEHW�E�Q DFP`DSg$EC\3K^T$E�P eiP@T+KNR$j#MrDFB�R$T~B�QrT$MZehg~Bsz+DFEiQSM�W�P�Q
W�n$QODFg$EiQ9T+EiDhBsKNoNM �H?

´@E�eiP-R$T��;EH\-E�R1K^W P-R$E�eiP-R$MrKNT$EiQSM#B�MSK^R$j-oNE`DJq@z�E{P�W W�QFB�ykE�
�E�?¹j$? ��B�o^o�W�QSB�y�EiM	B�QrE�e�P3T$E�T|KNR¤¥JRlDFQSB

º



ykP@T$E����/B�R$T¾DSg$E�QrE�y�B�KNR+KNR$j{e�P3T$K^R$j»z~BsQFB�ykEiDSE�QSMfB�QSE � �@E�T���DFg$EiQSE� �K^oNo�t�E�QSBsDFE#\�BsQSK�B%DFKNP�R$M�T$n$E`DSP
DFg+Ekehg$B�R$j-EiM#K^R¤DFg$E�Mre�E�R+E�eiP-RlDFE�RlDSM�?k¸Xg$E�MrEk\sB�QrK�BsDSKNP-R$M �°B�M	 �K^oNo�t�E�MSEiE�R1KNR|´@EieiDFK^P-R1>@?c> ��e4B�R|t�E
\-EiQrq*MSK^j-R$K��$e4B�RlD4?��~P-Q�E �$Bsy�z$o^E���B�T+K^V/E�QSEiR$e�E`P�W B{W&B�eiDSP-QCPsW·DJ �P»KNR�t$K^DSQFBsDSE`t�EiDJ �E�EiR,W�QFB�ykE�M9KNR*B
j-Kp\-E�R�MSEim<n$E�R$eiE�K^MZW&B�KNQro^q�e�P-yky�P�R°?

��KNR$B�oNopq��$DFg+E P-n+DSz$n+DLQSBsDFE`T$E�z�E�R+T$MLP-R¾DSg$E MrE�oNEieiDSKNP-R*P�W e�P3T$KNR+j»z~B�QSB�ykEiDFEiQSMi?L�~P-Q�DFg$E`MFB��sE P�W
�~E �+K^t$KNo^K^DJq BsR$T KNR1P-QST$EiQ`DSP,KNR$eiP-QSz�P-QSBsDFE{DFg$E�y»B$�+K^y n$y R<n$y t�E�Q�P�WZW�E4B%DFn$QrE�M K^R<DSP¾DFg+E»E�R+e�P3T$E�Q �
ykP-MrD�MODhB�R$T$B�QST \3KNT$EiP�eiP-ykz$QSEiMSMSK^P-R]Mrq3MrDSE�ykM*K^R$e�P-Qrz/P�QFBsDSE,y»BsR<q¯T$K^V/E�QrE�RlD�e�P3T$KNR+j�z$B�QFB�ykEiDSE�QrM

�W�QrP-y m<n~B�RlDSKN��EiQSM ��DFP e�P3T$K^R$j y�P3T$E�M ��DSP1ykP�DFK^P-R e�P�y�z�E�R$MSBsDFK^P-R y�P3T$EiM ��DFg~B%D{e4B�R5t/E�n$MrE�T5DSP
ykP@T$n+o�BsDSEaDSg$E�P�n+DFz$n@DfQSBsDFEs?��1E` �K^oNo�z$QrP�\3K^T$E Bkt$QSK^EiW�P�\-EiQr\3KNEH  P�W·DFg+E�MSE`KNR,´@E�eHDFKNP�R >@?wv ��B�R$T¾ �E
P-R$eiE�B�jlB�K^R QSEHW�E�Q DFP,DSg$E�\3KNT$EiP e�P3T$KNR$j¤MODhB�R+T~B�QST+M�ehg~B�z+DSE�QSM{W�P-Q T+EiDhBsKNoNEiT T$E�Mre�QrKNz+DSKNP-R$M�P�WCDSg$E�MrE
B�o^j-P-QSKpDFg$ykM�?
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YLK^T$E�P»e�P-ykz$QSEiMSMrKNP-R B�o^j-P-QrK^DFg+y�M9B�K^y DSP�B�ehg$K^Ei\-E DSg$E t�E�MOD	z/P�MSMSK^t$oNE�m3n$B�oNKpDJq1032'4658792':;2<0>=�?@=BA�2C2'DE0

FHG 2':H?�¸Xg<n$M��·DSg$E�\3K^T$E�P,m<n~BsoNK^DJq z+QSP�\3KNT$EiT�DFP¾DSg$E»EiR$Tªn$MrE�Q� �K^oNo T$Eiz/EiR$TªR$P�D�P-R$opq P-RªT$Eie�KNMrKNP-R+M
y�B�T$E9BsD DFg$E�EiR$e�P3T$E�Q �+t$n@D�BsoNMSPaP-R�g$P� ¯DFg+E�\3K^T$E�P#T~BsDFB#K^M DSQFB�R+MSz�P-QrDSE�T»P�\�E�Q DFg$E9R$EiDJ �P-Qr��
�E�?¹j$?��3KpW
DFg+E#EiR$e�P3T$EiQ9z+QSP3T$n$e�EiMXDFP3P�y n$ehg�T~BsDhB W�P-Q�DFg$Eaehg~B�R+R$E�o�t~BsR$T+ �KNT@DFg��~MrP-y�E	PsW�DSg$KNMXT$BsDhB�e�P�n$oNT�t�E
oNP�MrD �U?·¸Xg<n$M��+B�R�K^y�z�P-QrDFB�RlD DFg$Eiy�E9KNRkDFg$K^M�ehg~Bsz+DFEiQZKNM DFg~B%D�EiR$T@G�DSPsGJEiR$T»\3KNT+E�P�m<n~BsoNK^DJq{T+E�z�E�R$T$M�P-R
t�P�DFg*MSP-n$Qre�E�B�R$T,R$EHDJ �P�QS�*B�R$T*W�P�Q9DSg$KNM9QSE�B�MSP-R¾�3R+P� �o^E�T$j�E�P�W·DSg$E#ehg~B�R$R$Eio�ehg~BsQFB�eHDFE�QrKNMODFKNeiM 
�E�?¹j$? �
K^DSMft~BsR$T+ �KNT@DFg��°o^P-MSMfP-QfT$Eio�B4q*ehg~B�QFBseiDFEiQSK^MrDFK^e�M �CMSg$P�n$oNT¤t�E KNR+e�P-Qrz/P-QSBsDFEiT,KNRlDSP»DFg$E  �B4q¾DSg$E�\3KNT$EiP
E�R+e�P3T$E�QLP�z/EiQFBsDSE�M�? � KpDFg¾DSg$KNMC�<R$P� �oNE�T+j-E��°DSg$QSP-n+j-g,KNRlDSE�oNo^KNj-EiRlDfQSBsDFE`e�P-RlDFQrP-o ��DFg$E`\@K^T$E�P»E�R$eiP@T$EiQ
 �KNo^o t�E#B�t$oNELDSP{j-EiD�DFg+E#ykP-MOD�E�R$T@G¢DFPsG�E�R$T�\3KNT$EiP{m3n$B�oNKpDJq�P-n+D�PsW�DSg$E#B�\sB�K^o�B�t+oNEfehg$B�R$R$Eio¢?

�~P-Q�y�P�MrD B�z$z+oNKNe�BsDFK^P-R$M�P�W K^RlDFE�QrE�MOD��l\3KNT$EiP#K^M�e�P-ykz$QrE�MSMrE�T�KNR{B	oNP-MrMrq�y�B�R$R+E�Q��lK:?wEs? �-DSg$E�T$E�eiP@T+E�T
MSEim<n$E�R$eiE�KNM	R+P�D`B�R1E �+B�eiD`e�P-zlq|P�W DFg$EkP-QrKNj-K^R~B�o�\3K^T$E�P�MSEim3n+E�R$eiE�?���E�QSg$B�z$M`DSg$EkP-R$o^q*DJ �P*MSKpDFn~B%G
DFK^P-R$Ma �g$E�QrE�B¾o^P-MSMroNE�MrM�eiP-y�z+QSE�MrMSK^P-Rªy�B�q t�E»R+E�E�T+E�T�B�QSE�
&K �aMre�K^E�RlDFK��~e�B�z+z$oNK^e4BsDSKNP-R$M �� �g+E�QSE�B�oNo
DFg+ELB4\sB�KNoNB�t$oNEXK^R+W�P-Qry»BsDSKNP-R{K^M�o^KN��Eio^q�DSP�t�EfR$EiE�T$EiT�W�P-Q�oNBsDFEiQ�z+QSP3e�E�MrMSK^R$j�B�R$T�B�R~B�opq@MrKNM �@BsR$T 
&K^K��·E�R3G
DFEiQrDFB�KNR$ykE�RlD�Bsz$z$oNK^e4BsDSKNP-R+M��l �g$E�QrEaoNP-MrMrq�eiP-ykz$QSEiMSMSK^P-R�e�P�n$oNT�o^E4B�T�DSP{B�QrDSK^W&B�eHDFMZT$n+QSKNR+j�z$QSP3T$n$eHDFKNP�R
B�R$T�DFg<n$M�K^MXoNKN�sE�opq»DFP{t�EaKNRlDFQrP@T$n+e�E�T�P-R$opq» �g$EiR�DSg$E �~R~B�o°\�E�QrMSKNP�R*P�W�DFg+Ea\3K^T$E�PkKNMXQrE4B�T+q�?

b



¸Xg<n$M��° �E� �KNo^o;e�P-R$MrKNT$EiQLg$EiQSE o^P-MSMOq*eiP-ykz$QSEiMSMSK^P-R,P-R+o^q-?C¥JR¤P-QST+E�QCDSP�ykE�EiDfP-n$QCMrDhB%DFE�T¤j�PlB�o;P�W
z$QrP�\3K^T$KNR$j{DFg+E`t�E�MODC\3KNT+E�P»m<n~BsoNK^DJq»DFP{DFg$E#E�R$T¾n$MSEiQ9 �E �~QrMrDCR$E�EiT,T$EHDFE�Qry�K^R$E	 ZB4q3MLP�W�y�E�B�MSn+QSKNR+j
DFg+KNM�oNP�MSMrqC\3KNT$EiP9m<n~BsoNK^DJq�? � R+P� �o^E�T$j�E�P�W+z�E�Qre�Eiz+DFn~BsolKNMSMrn$E�M�W�P-Q KNy�B�j-E�eiP@T+KNR$j � � �lK^M�y�P-QrE·T$EH\-E�o^P-z�E�T
DFg$B�R|W�P�Qa\3K^T$E�P"��B�opDFg$P-n+j-g1K^R¤DFg$Eko�BsDrDFEiQ	e4B�MrE»MSP�y�E{t~B�MrKNe�W&B�eHDFM`B�QSEk�<R$P� �R � ¡ �¢?�¸Xg$E»m<n~BsoNK^DJq¾P�W
KNR+T$K^\3KNT+n~B�o�W�QSB�y�EiM{KNR5B \3KNT+E�P|MSE�m<n$EiR$e�E¾e4B�R5t/E*B�MSMrE�MrMSE�T�K^R5y�n$ehg5DSg$E*MSB�ykE� �B4q5B�M�W�P-Q{MrDFK^oNo
KNy�B�j-EiM�?��CP� �Ei\�E�Q DFg+E�W&B�eHD`DSg~BsD�\3K^T$E�P,m<n~BsoNK^DJq eiP-n$o^T�ehg~B�R+j-E»P�\-EiQ�DFK^y�Ekg~B�M#DFP*t/EkDhB��sE�R KNRlDSP
B�eie�P-n$RlD�?�d¯DJq@z+KNe4Bso~B�MSMrn$ykz+DFK^P-R{KNM�DSg~BsD P�\-EiQFB�o^o~z/EiQSe�Eiz+DFn$B�o~m<n~B�oNKpDJq`W�P�Q BaeiP-ykz$oNEHDFEZMrE�m<n$E�R+e�EC �K^oNo
T$Eiz/EiR$TªP-R�DSg$Ekm3n$B�oNKpDJq P�WXK^DSM# �P-QrMrD m<n~BsoNK^DJq,MSe�EiR$E���j�K^\-EiR1DSg~BsD�DSg$E{ �P-QrMrD�MSe�EiR$E�K^M`Mrn �ke�KNEiRlDFo^q
oNP�R$j � ¡ �¢?

� g$KNo^E�MSP-ykE�j-E�R+E�QFBso9j�n$KNT$EioNK^R$E�M�y�B4q B�z$z$opq�� DFg$E�m<n~B�o^K^DJq BsMSMSEiMSMry�EiR<D» �KNoNo�B�oNMrP1T+E�z�E�R$T5P-R
DFg+ECDJq3z/ECP�W;B�z+z$oNK^e4BsDSKNP-R�t�E�K^R$j�eiP-R$MSK^T$E�QrE�T°?�¸Xg<n$M �$m<n~B�o^K^DJq�E �+z�E�eHDhBsDSKNP-R+M�W�P-Q�B#\3KNT+E�P3e�P-R+W�EiQSEiR$e�K^R$j
B�z$z+oNKNe�BsDFK^P-R�B�QrE�oNKN�sE�opq�DFPat�E�y n$ehg»o^P� �EiQ DSg~B�R�W�P-Q�DFg+E9T+E�oNKp\-EiQrq�P�W Bay�P�\3KNEXP�\-EiQ�B	R$EHDJ �P�QS�7? ¦CP�DSE
B�o^MSP�DSg~BsDZ �EaT$P�R$P�DXeiP-R$MrKNT$EiQZg$E�QrELDFg$E	EHV EieiD�P�W�z~Bseh��EiD9o^P-MSMrE�MXP-R�z�E�Qre�E�z@DFn~B�o m3n$B�oNKpDJq�
 DFg$EiMSEaB�QrE
e�P�R$MSK^T$E�QrE�T�KNR�DFg$EaEiQSQSP�Q9eiP-R$eiE4B�o^y�EiR<D�ehg$B�z+DFEiQ �U?

d z�P-z$n$oNB�QfBsz$z$QSP-B�ehg,W�P-Qfz�E�Qre�Eiz+DFn~BsoNo^qlG�t~B�MSEiT,e�P�y�z$QrE�MrMSKNP�R¤KNM�DFP�KNRlDSQSP3T$n$e�E`KNR¾DSg$E�EiR$e�P3T$K^R$j
z$QrP@eiE�MSM MSP�y�EXeiP-R$MrDSQFB�K^RlDFM�DFg~B%D�BsQSE�z/EiQSeiE�z+DSn~B�oNopq ykE4B�R+KNR$j�W�n+o$B�R$T{DFg+E�RkoNEiD�DSg$E�E�R$eiP@T+E�Q P-z+DFK^y�K^��E
B�R,P�t'#rE�eHDFK^\�E�y�EHDFQrKNe���MSn+ehg1BsMfykE4B�R,Mrm<n~B�QSEiT E�QSQrP-Q 
:x,´+¶ �CP-Q9 �EiKNj-glDSE�T|x,´+¶X? �LR$E�E��+B�ykz$oNE#P�W
DFg+KNM#B�z$z$QrPlB�ehg1KNM	DFg$E{T$EiMSK^j-R�P�W�m<n~B�RlDFK^�4BsDSKNP-R y�BsDFQrKNe�EiMLW�P-Q#Ia��¸��3t~B�MrE�TªeiP@T+KNR$j 
&MrE�E{DFg$E{\3KNT$EiP
e�P3T$K^R$j�MrDFB�R$T~BsQST$M	ehg~Bsz+DFEiQ ���° �g+E�QSE W�QrE�m<n$EiR$e�K^E�M#B�QSE�j-K^\�E�R¤T$KpV EiQSE�RlDL �E�K^j-glDFMaB�eie�P-QrT$KNR+j�DFP»DSg$E�K^Q
QSEio�BsDSK^\�ECz�E�Qre�E�z@DFn~B�o/KNykz/P�QrDhBsR$e�Es?�dfR+P�DFg$EiQ�E �$Bsy�z$o^ECeiP-ykE�M�K^R�DSg$Eft$KpDZBsoNoNP3e4B%DFKNP�R{B�y�P�R$j#W�QSB�ykE�M��
 �g$EiQSE Bªj-EiR$E�QSB�oNopq¬Bse�e�Eiz+DFEiT��OQSn$o^E¾P�W	DSg3n+y t�� KNMkDFg~BsD�m3n$B�oNKpDJq5Mrg$P-n$o^T�t/E¾��E�z@D*ykP-QrE¾P-Q�o^E�MrM
e�P�R$MrDFB�RlDkW�QrP-y W�QFB�ykE»DFP¤W�QSB�y�E!� B�R$T DFg+E�QSEHW�P-QSE�B,j-P3P3T t$K^D{BsoNoNP3e4B%DFKNP�R1Mrg$P-n$o^T DSQrq1DFP z/EiR~B�o^KN��E
o�BsQSj-ELehg$B�R$j-EiMCK^R�m<n~BsR<DSKN��BsDFK^P-R�MrDFEiz$MSK^��Ea �K^DSg$KNR�B�MSEHDfPsW�W�QSB�y�EiM�?

�~P-Q�B�z$z+oNKNe�BsDFK^P-R$MaDFg~B%D�KNRl\-P�o^\-E»QSE4Bso�DFK^y�EkE�R$eiP@T+KNR$j B�R+TªDFQFBsR$MSykKNMrMSKNP�R 
&K:?wEs? �· �g$EiQSE�DFg+E�oNP� 
P�\-EiQFB�o^oXT$E�oNB�q�KNM�R$EiE�T$EiT � DFg$EiMSE�MSP|e4B�o^oNE�T P�t'#rE�eHDFK^\�E�T$KNMODFP-QODFKNP�R y�EHDFQSK^e�M  �K^oNo�t�E�MSn �keiKNE�RlD�?�dCM
 �KNo^o/t�ELMrE�E�R �$W�P-Q�P�V7GJo^KNR$E9E�R+e�P3T$KNR$j{Bsz$z$oNK^e4BsDSKNP-R+M�ykP-QSECMSP-z+g$KNMODFKNe�BsDFEiT�DFEiehg$R$KNm<n$EiM9B�QSELQrE�m<n$K^QSE�T�DSP
MSn+z$z$oNEiy�EiRlDCx,´+¶�GJt~BsMSE�T*B�z$z+QSPlB�ehg+E�M�B�MXKpDZt�E�e�P�y�EiMXz/P-MrMSK^t$oNE!�@W�P-QZE �+B�y�z+oNE��3DFP�T$EHDFEiQSykKNR$Ef �g+KNehg
MSeiE�R$EiMfK^R*B�j-Kp\-EiR�\3KNT+E�P{MSEim3n+E�R$eiE�QSEim<n$KNQrE#ykP-QrE	QFBsDSEaDSPkB�ehg$KNEH\-EaMSK^y�K^o�B�Q�z/EiQSeiE�z+DSn~B�o�m<n~B�o^K^DJq-?
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��P-ykz$QSEiMSMrKNP-R�KNM�Bsehg$KNEH\-E�T*tlq�E��@z$o^P-K^DSKNR$j�DSg$EaE��@KNMODFK^R$j{QSE�T+n$R$T~B�R+e�KNEiM�KNR�DFg$EaMrP-n$QSeiE 
&E�?¹j$?��~MSz~B%DFK�Bso �
DFEiy�z�P-QSB�o B�R$TªMODhBsDSKNMODFKNe�B�o�QSEiT$n$R$T$B�R$eiq �U?¤´@K^R$e�EkDFg$E�oNEi\�E�o P�WXQrE�T$n$R+T~B�R$eHq1\sB�QrKNE�MaW�QSP�y W�QSB�ykE{DSP
W�QFBsy�E!�·K^D�e�P-ykE�M�B�M R$P¤Mrn$QSz$QrKNMrE»DFg~B%D DFg$E»R3n+y t/EiQ P�W�t$KpDFM`z/EiQ�W�QFB�ykE»t�E»\sB�QrK�B�t$o^E���Ei\-EiR K^WXDFg+E
MFBsy�E	m<n~B�RlDSKN�4B%DFKNP�R�z$B�QFB�ykEiDSE�QrMCBsQSE	n$MrE�T*W�P�Q�B�oNo�W�QFB�ykE�Mi?

��P-R$MrKNT$EiQCW�P-Q9E��+B�ykz$oNE#DFg$E`MSz~B%DFK�Bso�BsoNoNP3e4B%DFKNP�R�P�W�t$KpDFM9KNR,B{W�QFB�ykE�?�dCMfT$EiMSe�QrKNt�E�T¤K^R*z$QrEi\3KNP�n$M
ehg~B�z@DFE�QrM��°DSg$E R<n$y t�E�QLPsW�t+K^DFMCQSEim3n+KNQSEiT,DFP�EiR$e�P3T$E�B�R¤K^y»Bsj-E`t+oNP3eh� �� �K^DSg B»j-K^\�E�R¤m<n~B�RlDSKN�4B%DFKNP�R
MrDSE�z$MrKN�iE��� �KNo^o�T$Eiz/EiR$T P-R¤DFg$E`W�QSE�m<n$EiR$eiq eiP-RlDFEiR<DSMaP�W DFg$E�t$o^P@eh�7?#¸Xg$E�QrEiW�P-QrE���K^y»B�j�E�MfeiP-RlDhB�K^R$KNR+j
g$K^j-g�W�QrE�m<n$EiR$eiq�KNR@W�P-QSy�BsDFK^P-R� �K^oNoZQrE�m<n$KNQrE*ykP-QrE�t+K^DFM�DSg~B�R W�QFB�ykE�M{g~B4\3KNR$j|z$QrE�T$P-ykKNR$B�RlDFo^q�oNP� 
W�QSEim<n$E�R$eHq e�P-RlDSE�RlD4? ´3KNykKNo�BsQSo^q��ZMSeiE�R$EiM� �KpDFg�MrKNj-R$K��~e4BsR<D�y�P�DSKNP-R5 �KNoNo9QSEim<n$KNQrE¤y�P-QrE,t$KpDFM�DFg$B�R
MSeiE�R$EiMfE �+g+KNt$KpDFKNR+j�oNK^DrDFo^EfP-QXR$P{ykP�DFK^P-R°?

¸Xg<n$M���B�W�n$R$T$B�y�EiRlDhB�o�QrE�MSn+o^D`KNR \@K^T$E�P�e�P3T$K^R$j�KNM	DFg~B%D`y�B�K^R<DFB�KNR+KNR$j�B�e�P-R+MrDhBsR<D 
&z�E�Qre�Eiz+DFn~Bso
P-QaP-t'#rEieiDSK^\-E��am<n~BsoNK^DJq*DFg$QrP-n$j-g+P-n+D`B�MrE�m<n$EiR$e�E�QrE�m<n$K^QSE�M`B�\�BsQSK�Bst$oNE QSBsDFEkB�o^oNP3e4BsDSKNP-R ? ¸Xg$KNMaoNB�QSj-E
\sB�QSKNB�t$K^oNK^DJq,g~B�M�t�E�E�R P-t+MSE�QO\-EiT¬KNRª\3K^T$E�P,DSQFB�eiE�B�R~B�opq@MrKNM� �P-Qr��MSn+ehg¬B�M DSg~BsD�K^R � º � � P-Q � b �:?�dCR
E��+B�ykz$o^ECe�B�R�t�ECMrE�E�R�K^R�DSg$ECDSQFB�eiEfMSg+P� �R�K^R»��KNj-n$QrE 'Ce�P-QrQSEiMSz�P-R$T$K^R$j`DSP�DFg$E�� 5 G G 5 ? D�������? G G 5�� 4 2
ykP�\3K^E��� �g$EiQSE,DSg$E¾MrE�m<n$E�R+e�E g~B�M�t/EiE�R�e�P3T$EiT¬ �K^DSg�B�e�P�R$MrDFB�RlD�m<n~B�RlDFK^�4BsDSKNP-R5z~B�QFBsy�EHDFE�QkKNR¬B
x*P�DSKNP-R��-� ¶ µ W�QSB�ykEi �P-QS���H?·dCM�e�B�R»t�ECMrE�EiR��+ehg~BsR$j-E�M�P�W°P�\-EiQZB	W&B�eiDSP-Q P�W DJ �P�B�QrECeiP-y�ykP-R��<BsR$T
W�P-QXo^P-R$j-EiQ9MrE�m<n$EiR$e�EiMLEi\�E�R¾oNB�QSj�E�QZ\sB�QSKNBsDFK^P-R$MXBsQSEaoNK^��E�opq-? ��K^j$?7>�B�oNMrP�Mrg$P� �MCg+P� ²DFg$E`x,´+¶¬\sB�QrKNEiM
MSn+t$MrDFB�RlDFK�BsoNo^q�W�QrP-y W�QFB�ykEaDFP�W�QSB�ykE�?C¦CP�DSE`DFg$BsDLKpW B�R x¾� ¶ µ_e�P3T$E�Q � u �� �E�QSE�n+MSE�T¤K^R$MrDSE4B�T �/DFg+E
B4\-EiQFB�j-E{QSBsDFE�z�E�Q	j-QrP-n$z P�W z$K^eiDFn+QSE�M 
:µ �	� �C �P�n$oNT MSg+P� §MSK^y�K^o�B�QX\sB�QSKNB�t$K^oNK^DJq��/t+n+Da\�BsQSK�B%DFKNP�R$MfK^R
QFB%DFE	 �K^DSg$KNR�Bkµ �a�� �P-n+oNT�T$E�z�E�R+T¾ykP-MrDSo^q�P-R�DSg$E	W�QFB�ykELDJq3z/E 
�E�?¹j$? �~¥¢G¢W�QFB�ykE�MZ\3M9[ G¢W�QFB�ykE�M �H?

¸Xg$E�MrE�DFQSB�e�EiM KNo^oNn$MODFQFB%DFE�g$P�  DFg$E�z$QSP�t$oNEiy PsW�B�ehg$K^Ei\3KNR$j¾e�P-R$MODhB�RlD�z�E�Qre�Eiz+DFn~Bso�m<n~B�o^K^DJq¤W�P-Q`B
 �g$P-o^E¤MSEim3n+E�R$eiE|DFB���EiM*T$KpV EiQSEiR<D�W�P�QSykM�T$E�z�E�R+T$KNR$j P-R� �g$EHDFg$EiQ�oNK^\�E,P-Q�z$QrEHG�E�R$eiP@T$EiT]\3K^T$E�P K^M
e�P�R$MSK^T$E�QrE�T°? �	R�DFg$EaP-R+E`g~BsR$T��7K^W�oNKp\-EL\3KNT$EiP�K^M�e�P-R$MrKNT$EiQSEiT¾K^D�K^M�R$P�D9z/P�MSMSK^t$oNE	DSP�j-n+E�MSM� �g~BsD9DFg+E
e�P�R<DSE�RlDFM`P�WZW�n+DSn$QSE{W�QFBsy�EiMa �K^oNo·t�E���B�R$T|DFg$EiQSEiW�P�QSE���BsD`B�j�K^\-EiR1DSKNykE���DFg$EkE�R+e�P3T$E�Q# �KNoNo�g~B4\-E�DSP
y�B���Eae�P3T$K^R$j�T$E�eiKNMrKNP-R$MXDSP{DFB�QSj�EiDXDFg+E#m<n~BsoNK^DJq»P�W�DFg$Eae�n+QSQSEiRlDCW�QSB�y�EiM�?
� �?Ï�ÒDîaö�Ë.Ï��ªÌ]Ø�ÍOÒ<ÓIÊWÌ�Ê	ü*ÍPØÑÕWÚ! �� �#"%$ ��&ÁÏ#Õ5Ê�Ö.îWÌÍ.Ï �ªÌ' � �(" Ò�Ó3Ê3ØÑÕWÚ¹Ô*Ï{ËDÏ �ªÌ�Ö.Ì<ËDÍ�Ï{Ë.Ì]ü*ÍPÌÎÊ�ö�Ó#Ë�Ì� �Ì<Ë.þ¹ö�ËDÏ �ªÌ*)

+�Ì-ü5ÍPÌ�Ö.îWÌ �ªÌ�Ï#ÍXüWË.Ì�Ê¹ÖXÓ#Ö.Ï{Ð�ÕIü �»ý*Ì�Ë�Ó{öKýWØ Ö.Í�Ô±Ì<Ë�ö�ËDÏ �ªÌ-Ï{Õ*ÊSÖ.îWÌQÏ  #Ì�Ë.Ï#Ú#ÌOÊWØÑÍPÖXÓ�ËPÖ.Ø Ó�Õ-, � � �(.:ØÑÕ�Ó#üWË+Ö.Ë.Ï�Ò�ÌÎÍ/)
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��K^j-n$QSE '�� x*KNMrMSKNP�R�¥Jykz�P-MSMrKNt$o^EfDFQSB�e�Es��A9BsDSE

�LR¾DFg$E�P�DFg$EiQfg~BsR$T�� o^EiDCn$MLeiP-R$MSK^T$E�QfB�n+DSg$P-QSK^R$j»PsW e�P-ykz$QSEiMSMrE�T¤ykP�\3K^E�MCW�P�QfIXY	I MODFP-QSB�j-E BsM
B�R�E �$Bsy�z$o^E�P�W7z+QSEHG�E�R$eiP@T+E�T�\3KNT$EiP$?�¥JR DSg$KNM·z$B�QrDSKNe�n+o�B�Q�MSeiE�R~B�QrKNPfDSg$EXP-R$opq#e�P-R$MODFQSB�KNRlD·K^M�DFg+EZP�\-E�QSB�oNo
MrDSP-QFBsj-E»e�B�z~B�eiK^DJq|KNR|DFg$E»I�YLI 
&MrKNR$eiE�T~BsDFB*e4BsRªt/E�QSE�B�TªKNRlDSP*DFg+E�z$o�B4q�E�Q B%D�y n+ehg g$KNj-g+E�Q#QFBsDSE
DFg$B�R¾DFg+E`DJq3z$KNe�B�o;\@K^T$E�P»e�P3T$KNR$jkQFB%DFE�M ��� B�R$T¾DSg$E�QrEiW�P-QrE`DFg+E�R<n$y t�E�QLPsW�t$K^DSMfBsMSMSK^j-R$EiT¾DFP�T+K^V/E�QSEiRlD
MSeiE�R$EiM�e4B�R�MSg$P�  MSKNj�R$K��~e�B�RlD`\sB�QrK�BsDSKNP-R+M�?*x*P-QrE�P�\-EiQ�� j-K^\�E�R�DSg~BsD`DFg$EiMSE�ykP�\@K^E�M�B�QSE�e�P-ykz$QSEiMSMrE�T
P-R$eiE���t$n+D`B�QSEkT$Eie�P3T$E�T1y»B�Rlq¤DSKNykE�M���B�QSEio�BsDSK^\-Eio^q¾e�P-ykz$oNE � E�R+e�P3T$KNR$j�z$QrP@eiE�MSM`KNM#B�eie�E�z@DhB�t$o^E»BsM
oNP�R$j{B�MXDFg$E#B�ehg+KNEi\sB�t+oNE	m<n~B�o^K^DJq�j-B�KNR$M�BsQSE	MSK^j-R$K��~e4B�RlD�?

¸Xg<n$M���B DJ �P%GJz~B�MrM9B�z$z$QrPlB�ehg�KNMZDJq3z$K^e4B�o^o^q�n$MSEiT��$ �g$E�QrE	DFg$E �~QrMrD�z~B�MrM9B�KNykMZBsD�o^P@e�BsDFK^R$j Mre�E�R+E�M
DFg$BsDLg~B4\�E�g$KNj-g+E�Q �re�P-ykz$o^E��@K^DJq �"��K¢?¹E�?��/ �K^oNo;QSEim3n+KNQSE�B»o�BsQSj-EiQfB�ykP-n$RlDfP�W�t$KpDFMfK^R,P-QrT$E�Q9DFP�B�ehg+KNEi\�E
DFg+EkT+E�MSK^QSEiT|m<n~BsoNK^DJq�? ¸Xg$K^M	e4B�R|t/E{Bse�e�P�y�z$o^KNMrg$E�T¤tlq e�P3T$K^R$j�DFg$E  �g+P-oNE�MrE�m<n$E�R+e�E� �KpDFg|B�MSK^R$j-oNE
m<n~B�RlDFK^��EiQ#Mre4B�o^E{B�R$T DFg$EiR1T+EiDFEiQSykKNR$K^R$j� �g$K^ehg1z~BsQrDFMaP�W DFg+EkMrE�m<n$EiR$e�E�g~B4\-EkQSE�m<n$K^QSEiT1ykP-QSE�t$K^DSM

&MrE�EfW�P�Q�E��+B�ykz$o^E � '�½ � ' ' � �H?·¸Xg+KNM�K^R+W�P-Qry»BsDSKNP-R{K^M�DFg+E�R�n$MrE�T�KNRkDFg$EfMSE�eiP-R$T�z~BsMSMZP�W�DSg$ELBsoNj-P-QrK^DSg$y
 �g$EiQSELDFg+ELE�R$eiP@T+E�QZK^MZB�o^oNP� �EiT»DFP B�T~B�z+D�DFg$Efm3n$B�RlDFKN��BsDFK^P-R�MODFE�z�MrKN�iE��$t~BsMSE�T�P�R�DFg$ELQrE�Mrn$o^DSM�P�W;DFg+E
�~QrMrDCz~B�MSMi?Z�~P-QXE �$Bsy�z$o^E��$W�P-Q �rE�B�Mrq �kMSeiE�R$EiMLK^D�y�B4q�z/P�MSMSK^t$oNELDSP�T+E�e�QrE4B�MrE`DSg$E`QSBsDFE!�$ �K^DSg*QrE�MSz�E�eHD
DFP�DSg$E �~QSMODCz$B�MSM �7 �KpDFg$P�n+D9BsV/E�eiDSKNR$j�DSg$Eaz/EiQSe�Eiz+DFn$B�o�m<n~B�oNKpDJq-?

¸Xg$E eiP-R$e�Eiz+DLPsW�MSeiE�R$E eiP-ykz$oNE �+KpDJq�KNM�KNo^oNn$MODFQSBsDFEiT*tlq�DFg$E`z$oNPsDFM9P�W ��K^j$?~v+?�¸Xg$E#DFP-z�DJ �P�z$o^P�DFM

'�½
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��K^j-n$QSE	>@� x*KNMrMSK^P-R�¥Jy�z�P-MSMrKNt$o^ELDFQSB�e�Es��ILK^MrDSP-QrDSKNP-R

B�QrE R$P-Qry»B�o^KN�iE�T*\�E�QrMSKNP�R$M	P�W���KNj�M�? '{B�R$T|> �  �g+E�QSE  �E�g~B4\-E{R$P�QSy�B�oNK^��E�T*tlq,T$Kp\@K^T$KNR+j�B�o^o�QSBsDFE P�Q
x,´+¶¯\sB�o^n$E�M9tlq�DSg$E#y»B �@K^y n$y QSBsDFE#P-QCx,´+¶�KNR�DFg+E�MSEim<n$E�R$eiE&
&Es?wj$?�� ������ � ���	��
��� 
 � � ���7 �g$E�QrE
� � B�R$T ���� B�QSE�QrE�MSz�E�eHDFKp\-E�opq{DFg$E�QFB%DFE9B�R$TkR$P-Qry»B�o^KN�iE�T�QFB%DFE�W�P-Q·W�QFB�ykE��S? � ¸Xg$E9t/P�DrDFP-y z$oNPsD MSg$P� �M
DFg+E`R$P�QSy�B�oNK^��E�T�\sB�o^n$E	z�E�QXW�QFB�ykEaP�W�DFg$E#z$QSP3T$n$eHD9P�W·QSBsDFE#B�R$T¾x,´+¶�
�K¢?¹E�?������ � �ZW�P�Q9E�B�ehg¾PsW�DFg+E
MSEioNEieiDFEiT5m<n~BsR<DSKN�iE�QSMi?ª¦9P�DFE�DSg~BsD{MSK^R$e�E�DJq3z$K^e4B�o�QFBsDSEHG�T$KNMODFP-QODFKNP�Rªehg~B�QSB�eiDSE�QSK^MrDSKNe�M�e�B�R t/E�QrP-n$j-g+o^q
ykP@T$EioNEiTªB�M g$B�\3K^R$j¾DFg+E»W�P-QSy�� ��� � � ��W�P�Q�B¾j�K^\-EiR e�P-R+MrDhBsR<D � ��DFg$EiR���� � T+P@EiM z$QSP�\3KNT+E
B�R|B�z$z+QSP��@KNy�BsDFK^P-R*DSP�DFg$E�eiP-y�z+oNE��@KpDJq¾P�W�B�z~B�QODFK^e�n$oNB�QCW�QSB�y�Es?#�CR$T$EiQ	DFg$E�� ��� � � ykP3T$E�o^KNR$j
B�MrMSn$ykz+DFK^P-R{BLo�BsQSj-E � ykE4BsR$M�DFg$BsD y»BsR<q`t$KpDFM�B�QrEZQSEim<n$KNQrE�T�DFPaB�ehg+KNEi\�EXoNP� �T$KNMODFP-QODFK^P-R�B�R$T DSg<n$M B
W�QFBsy�EX �K^DSg�oNB�QSj�E���� � e4B�R�t/E�T$EiE�ykE�T»DSP`g$B�\�Efg$K^j-gke�P-ykz$oNE �@K^DJq-?·��P-Rl\-EiQSMSEio^q��~B#Mry»BsoNo �  �P-n$o^T
KNR+T$KNe�BsDFE	o^P� ³e�P�y�z$o^E��@K^DJq��~MSK^R$e�E#B{MSy�B�oNo°R<n$y�t/EiQ9PsW�t$KpDFM�e4BsR*MrKNj-R$K��~e4BsR<DSo^q»QSE�T+n$e�E`T$KNMODFP-QODFKNP�R°?�¥JR
DFg+E`z~BsQrDFK^e�n$oNB�QZE �$Bsy�z$o^EaP�W�DSg$Eat/P�DrDFP-y e�n$QO\-E�PsW���K^j$?~v �$DSg$E �$R~B�o�MSEieiDSKNP-R*P�W�DSg$E#MSE�m<n$EiR$e�E 
&MFB4q��
BsW DSE�Q·W�QFBsy�E 	�½-½-½ ��MrE�Eiy�M�DFPat�EXoNEiMSM e�P-ykz$o^E��`DFg~BsD�DSg$E�t/Eij-KNR+R$KNR$jaBsR$T�DFg<n$M BLDJ �PsG�z~B�MrM�BsoNj-P-QrK^DSg$y
 �P-n$oNT�DFEiR$T�DFPkB�oNo^P@e�BsDFECy�P�QSE	t$KpDFMZDFP{DFg+E#t�E�j�KNR$R$K^R$j�P�W�DFg$EaMrE�m<n$E�R+e�E`DSg~B�R�DFP�DFg+E#EiR$T°?

¥JRlDFE�QrE�MODFKNR+j-o^q��+W�P-QZz$QrP�W�E�MrMSK^P-R~B�o I�YLIB�z$z$o^KNe4B%DFKNP�R$M DJ �PsG�z~B�MSM9B�o^j-P-QrK^DFg+y�M B�QrELR$P�DXEiR$P-n$j�g*BsR$T
DFg+E�QSE�K^MLn$Mrn~B�oNopq*B»DFg$K^QST,MODhB�j-E�t�EiW�P�QSE�DSg$E �~R~B�o�e�P-ykz$QrE�MSMrE�T \-EiQSMSK^P-R¤KNMfz$QSP3T$n$eiE�T°?#¥JR¤DFg$K^M �~R~B�o
MrDFB�j-E�B,z�E�QrMSP-R�B�eHDFn~B�o^o^q|\3KNEi �M DSg$E�T$Eie�P3T$E�T�MSEim3n+E�R$eiE¾B�R+T5Bsz$z$oNK^E�M`MSE�o^E�eHDFE�T�ykP@T$K��~e4B%DFKNP�R$M#DSP

' '
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��K^j-n$QSE`v+�Cx*K^MSMSK^P-R,¥Jykz/P�MSMSK^t$oNEaDFQSB�e�Es�f¦9P-QSy�B�o^KN��EiT*QSBsDFE!� T$K^MrDSP-QrDSKNP-R¾B�R$T¤e�P�y�z$o^E��@K^DJq�z�E�QCW�QFB�ykE�?
¦CPsDFE	DFg~B%DX\�BsQSK�B%DFKNP�R$M�W�QSP�y MSeiE�R$EaDFPkMSeiE�R$E`B�QrEL\-E�QOq�MSK^j-R$K��$e4B�RlD4?

DFg+E¤e�P3T$KNR$j z$B�QFB�ykEiDSE�QrM�DFP E�R$Mrn$QSE¤DSg~BsD�B�Rlq�QrE�y�B�KNR$K^R$j�\3KNMrKNt$o^E,B�QODFKpW&B�eiDSM�B�QSE¤QrE�ykP�\-E�T ?_¸Xg$E
QSP�oNE P�W DSg$KNMLz�E�QrMSP-R 
�MSP-ykEiDSKNykE�MLe�B�oNo^E�T¾DSg$E �re�P�y�z$QrE�MrMSKNP�R$KNMOD � � �|eioNE4BsQSo^q*T$Eiy�P-R+MrDFQSBsDFEiM	R$P�D	P�R$o^q
DFg$BsDCx,´+¶�g~B�M�K^DSMZoNK^y�KpDhBsDSKNP-R$M�t+n+D9B�oNMrP DFg~B%D�QSE�o^K�B�t+oNE��@B�n+DSP-y�BsDFK^��E�T �+z�E�QSeiE�z+DSn~B�o°m<n~BsoNK^DJq»y�EHDFQrKNe�M
QSEiy»BsKNR T$K��ke�n$opD·DFP	T$E	�~R$E!�+B�R+T DFg$EiQSEiW�P�QSE9B�ehg$K^Ei\3KNR$j	R+E4B�Q�z�E�QOW�E�eiD z�E�Qre�Eiz+DFn~Bso~m3n$B�oNKpDJq 
�n$R$T$EiQ�QFBsDSE
e�P�R$MrDSQFB�K^R<DSM �ZQSEiy»BsKNR$M�B�o^y�P�MrDXBsR¾B�QOD4?

¥JR MSn+y�y�B�Qrq��% �E�e�B�R�B�MrMSn$ykE���B�M�KNR � ' '	� �%DFg~BsD�DFg+QSP-n$j�g`W�QFBsy�E e�P-ykz$o^E��@K^DJq	EiMrDSKNy�BsDFK^P-RaP-Q�PsDFg$EiQ
DFEiehg$R$K^m3n+E�MLKpDC �K^oNo�t�E�z�P-MSMrKNt$o^E#DSP»T$EHDFE�Qry�K^R$E`DSg$E �OKNT$E�B�o;QFBsDSE ��W�P�QCE�B�ehg,MSEij-ykE�RlD	P�W BkMSEim3n+E�R$eiE�?
�CEiQSELK^T$E4Bso�QSBsDFECKNM T$E �$R$E�T�B�M DFg$ECy�K^R$KNy n+y R<n$y t�E�Q�PsW�t$K^DSM�DSg~BsDZz+QSP3T$n$e�EiM�DFQSB�R$Mrz~B�QSEiRlDXm<n~B�oNKpDJq��
K¢?¹E�?��<MSn$ehg�DSg~BsD DFg$E9P-QrKNj-K^R~B�o$MrE�j-ykE�RlD�B�R$T�DSg$EfT+E�e�P3T$EiT�P-R$ECB�QSE9KNR+T$KNMODFKNR+j-n$KNMrg~B�t$o^E�?�´@n$ehg�BsR�K^T$E4B�o
QFB%DFE��3P-Q B�R»B�o^DSE�QSR$BsDFKp\-E�QFBsDSEfBsoNoNP3e4B%DFKNP�R{B�KNykKNR$jaB%D�eiP-R$MODhB�RlDZz�E�Qre�Eiz+DFn~Bso/m<n~B�o^K^DJq��< �K^oNo~t�ECT+K^V/E�QSEiRlD
W�P-QLE�B�ehg MSEij-y�EiRlD`K^R¾DFg+E�MSE�m<n$EiR$e�E!�·B�R+T,DFg$EiQSEiW�P�QSE�e�P3T$K^R$j�BsD	eiP-R$MrDFB�RlDam<n~B�oNKpDJq* �K^oNo�R$E�eiE�MrMFB�QrKNo^q
QSEim<n$KNQrEa\sB�QrK�B�t+oNELQSBsDFE	z�E�QXW�QFBsy�Es?

����� � 
 ��� �#� ����� �&�/- �#� ��������
 ����� ��� � 	 � 
 -���� ��������
 ���	��
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¥JRªDFg+E�E��+B�ykz$oNE»P�W9��KNj�M�?�'�B�R$T�>� �E���Eiz+DkB � �@E�T m<n~B�RlDFK^�4BsDSKNP-R�MrDFEiz@GJMrKN�iE»W�P-Q�B�o^o�W�QFB�ykE�M�BsR$T
E�ykz$o^P�q�E�T|¥JRlDFQFB�GJP-R$opq¤e�P3T$K^R$j 
&K¢?¹E�?�W�QSB�y�EiML �EiQSE»B�oNo·eiP@T+E�T|n$MSK^R$j �-� ¶ µ  �K^DSg1MSB�ykE�e�P3T$KNR$j�z~B%G

'�>



QFBsy�EHDFE�QrM�W�P-Q�BsoNo�W�QSB�ykE�M �U? �Ltl\3KNP-n+MSo^q�� B�M�KNR+T$KNe�BsDFEiT KNR�DSg$E�\3KNT$EiP¤e�P3T$KNR$j¤MODhB�R+T~B�QST+M�ehg~B�z+DSE�QSM �
B,MrDFBsDFE»P�W�DFg$E�B�QOD�e�P3T$EiQ KNR$eiP-QSz�P-QSBsDFEiM y»BsR<q1P�DSg$E�Q eiP@T+KNR$j,P�z+DFK^P-R$M�?|¶ �+B�ykz$oNEiM P�W9g$P�  DSg$E�MrE
e�P3T$K^R$j¾P-z@DFKNP�R$M`e�B�Rªt�E�#rn$T$K^e�K^P-n$MSopq¤ehg$P-MrE�R DFP*P-z+DSKNykKN��E{z�E�QOW�P-QSy�B�R$eiE�B�QrE»j-Kp\-E�R�KNR � '�> �:? �CE�QrE
 �E� �KNo^o #rn$MrDfz$QSP�\3KNT$E�B�QSB�z$KNT*P�\-E�QO\3KNEi  P�W�B�\sB�K^o�B�t+oNE	ykE�ehg~B�R+KNMSykM�? �1E�QrEiW�E�Q9DFPkDFg$E`ehg~B�z+DSE�QSMfP-R
e�P�y�z$QrE�MrMSE�T�\3KNT$EiP|MODhB�R+T~B�QST+MkW�P-Q`W�n$QrDSg$E�Q{T$EHDhB�K^oNM{B�t�P-n+D�DSg$E�\�BsQSKNP�n$M z~B�QSB�ykEiDFEiQSM�DFg$BsD{e4B�R�t�E
ehg$P-MrE�R|W�P-Q	E4B�ehg|W�QFB�ykE��;BsR$T|DSP � '�> ��W�P-QaB�T$EiDFB�KNo^E�T T$E�Mre�QrKNz+DSKNP-R P�W DFEiehg$R$KNm<n$EiM`DSg~BsDae4BsR1EiR~B�t$o^E
B�R�E �keiKNE�RlDCMSEioNE�eHDFK^P-R�P�W�z$B�QFB�ykEiDSE�QrM�?
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¸Xg$ECy�P-MOD KNyky�EiT$K�BsDSEXB�z$z+QSPlB�ehgkDFP`z$QSP3T$n$eiEfBa\�BsQSK�Bst$oNEXQSBsDFE9KNM�DFP`ehg~B�R$j�E9DSg$Efm<n~B�RlDSKN�4B%DFKNP�R�MODFE�z3G
MSK^��Es?�dfoNo~\3KNT+E�P eiP-y�z+QSE�MrMSK^P-R�B�o^j-P-QSKpDFg$ykM�n$MrE�T�KNR»z$QFB�eHDFK^e�E��3KNR+e�oNn+T$KNR$jaDFg+P-MSELt$B�MSEiT�P-R�MrDFB�R$T~BsQST$M �
B�o^oNP� ¤�~E��@K^t$KNo^K^DJqCKNRLDFg+E�MSE�o^E�eHDFKNP�R#PsW@m<n~BsR<DSKN�iE�Q 
&MrE�E�DFg+E ehg$B�z+DFEiQSM;P-Rae�P�y�z$QrE�MrMSE�Ta\3KNT$EiP�MrDhBsR$T~B�QrT$M �U?
¸ q@z+KNe4BsoNo^q���E�B�ehgªK^R$T$K^\3K^T$n~B�o�t$o^P@eh�¤P�Q`y�B�e�QrP-t$o^P@eh�¾ �KpDFg$K^RªB�W�QFB�ykE{e4B�Rªt�E�B�MSMrKNj-R$EiT B*T+K^V/E�QSEiRlD
m<n~B�RlDFK^�4BsDSKNP-RaMODFE�z3GJMSK^��Es?�¸Xg$EiMSE�W�E�BsDFn+QSE�M�B�QrE KNR$eioNn$T$EiT`K^R	\@K^T$E�P9e�P�y�z$QrE�MrMSKNP�R�B�o^j-P-QrK^DFg+y�M/z$QSK^y»B�QrKNopq
DFP#B�o^oNP�  DFg$E�MOq@MODFEiy�M DFPaP-z�E�QSBsDFE�BsD MrEi\-EiQFB�o7ehg~BsR$R$E�o7QSBsDFEiM�BsR$T�DFPaz$QSP�\3KNT+E�DSg$E�t/EiR$E �+DFM P�W°B	j-P3P3T
t$KpD�B�o^oNP3e4BsDSKNP-R  �K^DSg$KNR�Bªj�K^\-EiR KNy�B�j-E�? �7P�Q�E��+B�ykz$oNE!��P-R$E,e�B�R]B�oNo^P@e�BsDFE*B �~R$EiQ�m3n$B�RlDFKN�iE�Q»DSP
DFg+P-MSE�z~BsQrDFM�PsWCDSg$E�KNy�B�j-EkDFg~BsD{y�B4q�t�E�ykP-QSE�MrE�R$MrK^DSK^\-E�DSP¤m3n$B�RlDFKN��BsDFK^P-R E�QrQSP-QrM�? ��EioNoZ�<R$P� �R
DFEiehg$R$K^m3n+E�M�MSn$ehg*B�M�£;B�j-QSB�R$j-KNB�R�P-z@DFKNykKN��BsDFK^P-Rke4B�R�t�ELn$MSEiT�DSP{B�ehg$K^Ei\-E#B�R�E	�ke�KNEiRlDfBsoNoNP3e4B%DFKNP�R�K^R
DFg+E#QSBsDFEUGJT$K^MrDSP-QrDSKNP-R 
&ACI ��MrE�R$MrE B�ykP-R$j DSg$Eat$oNP3eh�<M � '�v'��'4�"��'�> �¢?

�~P-Q�\3KNT$EiP5eiP@T$K^R$j"�9m<n~B�RlDFK^��E�Q�MSEioNEieiDFK^P-R KNM�W�n$QODFg$EiQ�e�P-ykz$oNK^e4BsDSE�T�tlq�DFg+E W&BseiD�DFg$BsD�y�P�DSKNP-R
e�P�y�z�E�R$MSBsDFEiT*z+QSE�T+KNeiDSKNP-R�K^MZn$MrE�T°?�[�E�e�B�n$MrE`ykP�DFK^P-R�eiP-y�z�E�R+MFBsDSE�T�z$QSEiT$KNeHDFK^P-R�KNMZt~BsMSE�T�P-R�DFQSB�R$M G
ykK^DSDSKNR$j�DFg+E�T$KpV EiQSE�R+e�EZt�EiDJ �E�EiR�BCz$QSEH\@K^P-n$Mro^q`m3n$B�RlDFKN�iE�T W�QSB�y�E�B�R$T`DFg$EZein$QSQrE�RlD·W�QSB�y�E!��m<n~B�RlDSKN��EiQ
MSEioNEieiDFK^P-R�W�P-QXP-R$E	W�QSB�y�EaB%V EieiDFMXDSg$E#ACI z/EiQrW�P-Qry»BsR$e�ELW�P-QZW�n@DFn$QrEaW�QSB�ykE�M � '�¡ �:?
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¥JR�B�T$T$KpDFKNP�R DFP	DFg$E�m<n~B�RlDSKN�4B%DFKNP�R�MrDFEiz$MSK^��E!�@P�DSg$E�Q eiP@T$K^R$jaz~B�QSB�y�EHDFEiQSM�
&P�Q�e�P3T$KNR$jaykP@T+E�M ��e�B�R�B�oNMrP
t�E ehg$P-MrE�R DFP�t�E n$MrE�T¤W�P-QfE�B�ehg y»Bse�QSP�t$oNP3eh�7?	¥JR¤z~B�QrDSKNein$o�B�Q ��W�P�Qf¥JRlDFEiQLW�QFB�ykE�MCE4B�ehg y�B�e�QrP-t$oNP3eh�
e4BsR¾t�E#z+QSE�T+KNeiDSE�T���MS�<K^z$z/EiT��7P-Q�e�P3T$E�T*KNR�KNRlDFQSB�y�P3T$E�?�¸ q3z$K^e4B�o^o^q��$DFg$K^M9T+E�e�K^MSK^P-R*e�B�R�t/E#y»BsT$Eat<q

'�v



e�P�R$MSK^T$E�QrKNR$ja �g$KNehgkP�W/DFg$E9y�P3T$EiM z+QSP�\3KNT$EiM DSg$E�oNE4BsMrD E�R$EiQSj�q{QrE�MrKNT$n$E9KNR{DFg+E9ykP�DSKNP-R�eiP-y�z�E�R+MFBsDSE�T
z$QrE�T$K^eiDFEiT�W�QSB�ykE�? �CP� �Ei\�E�Q�� B�o^DSE�QrR~BsDFKp\-EaB�z+z$QSPlBsehg$E�M9e4B�R�t�E#n+MSE�T �7 �g+E�QSEaDFg+EaDSQFB�T+EHGJPsV¤t/EHDJ �EiE�R
QFB%DFE�B�R+T¤T$KNMODFP-QODFKNP�R,KNMCe�P-R$MrKNT$EiQSEiT°? x�P-QSE j�E�R$EiQFB�o^o^q���DFg$EiQSE�eiP-n$oNT¤t�E P�DSg$E�Qfy�P3T$E�MfP�W P-z�E�QFB%DFKNP�R
DFg$BsD»e�B�R¬t�E¾MrE�o^E�eiDSE�T��XK^R$e�o^n$T$K^R$j¤W�P-Q�E �+B�y�z+oNE�DFg$E�DJq3z/E*P�W	ykP�DFK^P-R e�P-ykz/EiR$MFB%DFKNP�R5n$MrE�T 
�E�?¹j$? �
P�\-EiQSo�Bsz$z/EiT�\3Mi?�R$P�R@GJP�\-EiQSoNB�z$z�E�T��~ykP�DFK^P-R»\�E�eiDSP-Q9t$oNP3eh�»MrKN��E!�~EiDSe�? � � '�> �:?
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��P-R$MrKNT$EiQ�BsM�BsR�E �$Bsy�z$o^ECx¾� ¶�µfGO>�
&MrE�E�DFg$E9e�P�QSQSEiMSz�P-R$T$K^R$j#ehg~B�z+DSE�Q �U?�¸Xg$E�DFg$QrE�E�W�QFB�ykEZDJq3z/EiM 
&¥ �
� �3[ ��e4BsR�t/E9ehg$P-MrE�R�B�eie�P-QrT$KNR+j#DSP�MSEH\-EiQFB�o/e�QSKpDFEiQSK�B@?��~P-Q E��+B�ykz$oNE!�3B`MSz�E�eiK��~efB�z$z$o^KNe�BsDFK^P-R�MSn$ehg�BsM
MrDSP-QSEiT�\3K^T$E�P{y�B�q�QSE�m<n$K^QSELDSg~BsD9¥ W�QSB�ykE�MXt�E#z+o�B�eiE�T�BsD � �@E�T*KNRlDFEiQr\sB�o^M�
&E�?¹j$?��$P-R$EaEH\-E�QOq�½+?c¡�MrE�eiM �
KNR|P-QrT$E�QaDFP*E�R~B�t+oNEkQFB�R$T+P-y B�e�eiE�MrM B�R$T|W�E4BsDSn$QSEiM�Mrn$ehg B�MaW&B�MrD#W�P-QO ZB�QrTªB�R+T�QSEH �KNR$T ?�¥JRªB*QrE4B�o
DFK^y�E#B�z+z$oNK^e4BsDSKNP-R��@W�QFB�ykEaMSE�o^E�eHDFKNP�R¾e4BsR,t/E#n$MrE�T,DFPkykP@T$n+o�BsDSEaDSg$E�EiR$e�P3T$K^R$j�QSBsDFEs?9�7P�Q9E �+B�y�z+oNE��
DFg+E#Mrz~B�eiKNR$jkt/EHDJ �EiE�R,¥ W�QFBsy�EiM9e�B�R�KNR$eiQSE4BsMSEaK^W�oNP� �E�Q�QFBsDSE	KNMXT$EiMSK^QSE�T ?�dCM9t�EiW�P�QSE	DFg$E	W�QSB�y�EUG�DJq3z�E
MSEioNEieiDFK^P-R�e4B�R�t�E#P�z+DFK^y�K^��E�T�t$B�MSEiT*P-R�DFg+E`A9I DFQSB�T$EHG�P�V � '�º��:?
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��K^R~B�oNopq��-eiE�QODhB�K^Rk\3KNT+E�P�eiP@T+KNR$j#MrDFB�R$T~B�QrT$M�B�oNo^P� 5W�QFB�ykE�MS�<KNz+z$KNR$j#oNE�B�T$K^R$j	DFP B	\sB�QSKNB�t$o^EZW�QFB�ykE�QFBsDSE
B�R$T�DSg$E�QrEiW�P-QrEf\sB�QSKNB�t$o^E9QSBsDFEC\@K^T$E�P+?��~QFB�ykECMr�<KNz$z$K^R$j ykE4B�R+MZQSEiT$n$e�K^R$j�DSg$ELR<n$y t�E�QZPsW�W�QFB�ykE�M�z/EiQ
MSEie�P-R+T�DFg~B%D�BsQSE�DFQSB�R$MSykK^DrDFEiT 
 W�P-QaE��+B�ykz$oNE W�QrP-y DSg$E�P�QSKNj�KNR~B�o�QFBsDSE{P�WXv-½�W�QSB�y�EiM �sMaDFP ��MSB4q���'�½
W�QFBsy�EiM �sM ��MrP#DSg~BsD K^W/oNP� �E�Q MSP�n$QSeiECQSBsDFE9KNM�QrE�m<n$KNQrE�T�P-R$E�e4B�RkDFQSB�R$MSykK^D�W�Ei �E�Q W�QFB�ykE�M t$n+D�n$MrECykP-QSE
t$KpDFM	z�E�QLW�QFBsy�Es?�¸Xg$K^M	P-z+DFK^P-R¤KNMfP-tl\@K^P-n$Mro^q,ykP-QrE�MSn$KpDhB�t$o^E�W�P-QLK^RlDFE�QSB�eiDSK^\�E \@K^T$E�P�B�R+T|K^R j-E�R$EiQFB�o
oNP�  m<n~B�o^K^DJq1B�z$z+oNKNe�BsDFK^P-R$M �� �g$EiQSE�KpD�K^M�R$P�D e�QSn+e�K�Bso DSP,y»BsKNRlDhB�K^R�B*e�P-R$MODhB�RlD{R<n$y t�E�Q`P�WXW�QFBsy�EiM
z�E�Q MrE�e�P�R$T°?�¥JR z~BsQrDFK^e�n$oNB�Q���W�P-Q e�P�y�z$n@DFE�Q�t~B�MSEiT�B�z$z$o^KNe4B%DFKNP�R$M���BsM P-z$z�P-MSEiT DFP¤Mrq3MODFE�ykM� �g$E�QrE
MSz�E�eiK�B�o^KN�iE�Tªg~BsQST+ �B�QSE»KNM n$MrE�T�� KpD�y�B4q�t�E�E4BsMrq�DSP,MSn+z$z/P�QrD DSg$E�T$K^MSz$oNB�q�B*\sB�QrK�B�t$o^E�R<n$y�t/EiQ P�W
W�QFBsy�EiMXz/EiQ9MrE�eiP-R$T,BsR$T�DFPkEi\-EiR¾K^R<DSQSP3T$n$eiELDFE�ehg+R$KNm<n$EiMCW�P-QXK^R<DSE�Qrz/P-oNBsDFK^P-R�BsDXDSg$EaQSEie�E�Kp\-EiQ�?
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¸Xg$E#DJ �P�y»B�K^R�KNT$E�B�M�z$QSEiMSE�RlDSE�T¤KNR�DFg+E`z$QrEi\3KNP�n$MCMrE�eHDFKNP�R¾B�QrE#DSg~BsD9e�P�R$MrDFB�RlDLm<n~B�o^K^DJq»\3K^T$E�PkDFE�R+T$M
DFP	QrE�m<n$K^QSEXBf\sB�QrK�B�t$o^E�t$KpD·QSBsDFEXBsR$T DFg~B%D·DFg$EiQSE�B�QrEZy�B�Rlq� �B�q3M�K^R  �g$KNehgkBC\sB�QrK�B�t$o^E�QSBsDFEZt+K^DFMODFQrE4B�y
e4BsR¾t�E#j�E�R$EiQFBsDSE�T°?�¸Xg$E�EiR$e�P3T$E�Q9g~B�MXDSg$E�Bst$KNo^K^DJqkDFPkMSE�o^E�eHDfz~BsQFB�ykEiDSE�QSMXW�P-Q�E�B�ehg¾P�W�DFg$EiMSE#y�P3T$EiM
B�R$T�B�M�K^R � '�> �/y�EHDFg$P3T$M MSn$ehg�B�M�£�Bsj-QFB�R+j-K�B�RkP-z+DSKNykKN��BsDFK^P-R{B�R$T�T@q@R$B�y�K^eCz+QSP-j-QSB�yky�K^R$j � '4��� e�B�R
t�E`n$MrE�T�DFPkMSE4BsQSehg¾DSg$E`Mrz~B�eiE�P�W·B�oNo°z�P-MrMSKNt+oNEaP-z�E�QFB%DFKNR+jkz�P-K^R<DSMXDFP �~R$T*DSg$E#P-R$EaDFg~BsD9K^M9t�EiDrDFEiQCK^R
B�QSBsDFE#T$K^MrDFP�QrDFK^P-R�MSEiR$MSEs?f´3E�eiDSKNP-R¾ºk �K^oNo°T$K^MSein$MSMCKNMSMrn$E�MCP�W�QSBsDFE#e�P-RlDSQSP-o%�$DFg~BsDCKNM �7g$P� DFP�B�oNo^P@e�BsDFE
t$KpDFMCB�y�P�R$j{T$K^V/E�QrE�RlDfW�QSB�y�EiM�KNR*B�MSEim<n$E�R$eiE�? �	tl\3KNP�n$MSopq�DFg$EiMSE�z+QSP-t$o^E�ykM�P-R$o^q�BsQSKNMrE	 �g$E�R¾DSg$E�QrE
B�QrE	e�P-R$MODFQSB�KNRlDFM 
&B�MXDFg$EiQSEaMSn$QrE�opq� �KNo^o t�E��ZP-R�DFg$E	DSP�DhB�o QFBsDSELDFg~BsD�e�B�R�t/Ean$MrE�T°? ¸Xg$E#j-PlB�o/P�W�DFg$K^M
MSEieiDSKNP-R�KNM�DFP{T$E�Mre�QrKNt�ELDFg$Eaz�P-MSMrKNt$o^ELT$E�oNB4q�e�P�R$MrDSQFB�K^R<DSMZDFg~B%DX �KNoNo�y�B���ELDSQFB�R$Mry�K^MSMrKNP-R�BsD�DFg$E	K^T$E4B�o
QFB%DFE�R+P�DfW�E�B�MSK^t$oNEaKNR¾z$QFB�eHDFK^e�E�?fx*P-QrE�T$EHDhB�K^oNEiT¾T$K^MSe�n+MSMSK^P-R$MLPsW·DFg$E#\sB�QSK^P-n$M9T$E�oNB�q�eiP-R$MrDSQFB�K^RlDFMLe�B�R
t�EaW�P�n$R$T�KNR � '�b ��' 	'��'�u �:?
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£�EiDkn$M�B�MSMrn$ykE�DSg~BsD�B¤\@K^T$E�P|MSEim<n$E�R$eiE¾ �K^DSg�B DSP�DhB�oXPsW�� W�QFB�ykE�M{KNM DSQFB�R+MSykK^DSDSE�T�BsD�B � �@E�T
R<n$y t�E�Q P�W W�QSB�ykE�M z/EiQ MSE�eiP-R$T���?�£�EHD � � t�E�DSg$E9R3n+y t/EiQ�PsW°t$KpDFM B�MSMrKNj-R+E�T�DSP#DSg$E �&G�DSgkW�QSB�ykE��4?�£�EHD
��� � ½�t�E�DFg$E�DFK^y�E BsD	 �g$KNehg DFg+E �$QSMrD#t$KpD	P�W DFg$E�\3KNT+E�P�MSEim3n+E�R$eiE»KNM	QrE�eiE�K^\�E�T1t<q¾DFg$E{T$Eie�P3T$E�Qi?
¸XKNykE{KNM#y�E�B�MSn+QSE�T�KNR|n$R$K^DSM`PsWXR<n$y t�E�Q�PsW�W�QFBsy�EiM�BsD#DFg+E»T$Eie�P3T$E�Qi?�¸Xg<n$M � ��� � �feiP-QSQrE�Mrz/P-R+T$M
DFP � W�QSB�ykE#K^RlDFE�QO\sB�oNM9g~B4\3KNR$j�z~B�MSMrE�T��� �g$E�QrE�P-R+E#W�QSB�y�E#KNRlDSE�Qr\sB�o;oNB�MrDSM�� � MSEie�P-R$T+M�?C�7P�Q9E �+B�y�z+oNE��
B�MrMSn$ykKNR$j|DFg~B%D�v-½|W�QFB�ykE�Mkz/EiQ»MrE�e�P�R$T B�QSE�t�E�KNR+j�T$K^MSz$oNB�q�E�T BsDkDFg+E¾T$Eie�P3T$E�Q ��� � � ' � v-½"!$#$%�!-?
£�EiD'& � t�E`DSg$E�R<n$y t�E�QCP�W�t$KpDFMCQSE�eiE�Kp\-E�T¤tlq�DFg+E�T$Eie�P3T$E�QLt+n+V EiQfT$n+QSKNR+j�DFg+E �&G¢DFg�W�QFB�ykE`K^RlDFE�QO\sB�o¢?
¦CPsDFE�DFg~B%D(& � T+P@EiM#R+P�Dae�P-QrQSEiMSz�P-R$T|R$E�eiE�MSMSB�QSK^o^q,DSP*eiP-ykz$QSEiMSMSEiT�T~B%DhB�W�P-QLDFg+E ��G�DSg W�QSB�ykE�?�¸Xg$K^M
KNMkt�E�e4Bsn$MSE*T~BsDhB W�P-Q�B1z~B�QODFK^e�n$oNB�Q�W�QFB�ykE�e�P-n$o^T¬t�E*DSQFB�R$Mry�KpDSDSE�T�P�\�E�Q�MSEi\�E�QSB�oCW�QSB�y�E�KNRlDSE�Qr\sB�o^M��
T$Eiz/EiR$T$KNR+j�P-R�t~BsR$T+ �KNT@DFg�e�P-R$T+K^DFK^P-R$M�B�R+T�DSg$EaR<n$y t�E�Q�P�W�t$K^DSM9n+MSE�T�DFPke�P3T$ELDSg$E	W�QFB�ykE�?

) ÙOüWË�ö�Ó#Ë �]üWÐ�ÏÖ.Ø Ó�ÕSÒ�Ó#ü5ÐÑÊ�ý±Ì�Ì�Ï#ÍXØÑÐ þ�Ï#Ê5Ï{Ô3Ö.Ì�ÊªÖ.Ó]î5Ï  IØÑÕWÚ]Ï  Ï#ËXØ�Ï{ýWÐÑÌ�ÕIü �»ý*Ì�Ë�Ó#öcö�Ë.Ï��ªÌ�ÍrÔ±Ì<Ë+ÍXÌ�Ò�Ó�Õ5Ê�ýWüWÖ:û:Ì ��Ï+*�ÌÖXî5ØÑÍ�Ï�ÍXÍXü �ªÔ3Ö.Ø Ó�Õ¹ö�Ó�Ë�ÍPØ!�ªÔWÐ Ø�Ò�Ø Öëþ*)
, �éÖrû�Ó�üWÐ�Ê»ý±Ì�Ô±Ó�Í.ÍPØÑýWÐÑÌ�Ö.Ó-Ò�Ó#Õ*ÍPØ�Ê3Ì<ËrÍ ��Ï{ÐÑÐ Ì�Ë£ý5Ï#ÍXØÑÒ:üWÕ5Ø ÖDÍ<Û�Ì*) Ú )ÑÛ#ÏYÍPÌ<ÖrÓ{ö±ýWÐ Ó3Ò-*3Í£û�Ø ÖXîWØÑÕ�Ï�ö�Ë.Ï��Ì�Û{ýWü3ÖÁö�Ó�ËrÍPØ!�ªÔWÐÑØÑÒ<Ø Öëþû:ÌYÒ<Ó#Õ5ÍXØ�Ê3Ì<Ë+ö�ËDÏ �ªÌ�Í�Ï�Í+Ó#üWË+ý5Ï�ÍPØ�Ò�üWÕWØ Ö )
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��Ek �KNo^o B�MSMrn$y�EkDFg~B%D`DSg$E»T$Eie�P3T$E�Q�B�eiDSn~B�o^o^q¤t�E�j-K^R$M�T+E�e�P3T$K^R$j,B�R+T�T$K^MSz$oNB�q3K^R$j�W�QSB�ykE�M`BsW DFEiQ
��� � W�QSB�ykE	KNRlDFEiQr\sB�oNM �$P-Q ��� � � ��� � � ���`MrE�eiP-R$T$M �/g~B4\�E`z~BsMSMSEiT°?�¸Xg<n$M �~DFg$E �~QSMOD�W�QFB�ykE�
�W�QSB�y�E
'$�� �K^oNo@t/EZT+E�e�P3T$EiT»B�R+TkT+KNMSz+o�B4q-EiT�B%D·DFK^y�E ��� � ��� � ?·dCo^DSg$P-n$j-g{BLykP-QrEZT$EiDFB�KNo^E�T�BsR~B�o^q3MrKNM·P�W�DFg+E
T$Eio�B4q3M	KNRl\-P-op\-EiT��°E�?¹j$?��°e�P�y�z$n@DhBsDSKNP-R,T+E�o�B4q��°KNMCz/P-MrMSK^t$oNE�
�MSEiE W�P-QfE �$Bsy�z$o^E � >�½�� ���°g$EiQSE� �E{B�MrMSn$ykE
DFg$BsDXW�QFB�ykE�M9B�QrE	KNR$MODhB�RlDFB�R$E�P�n$MSopq�T$E�eiP@T+E�T,BsR$T�T$KNMrz$o�B4q-EiT°?

�CR$T+E�QZDFg+KNM�W�QSB�ykEi �P-QS� �@DSg$EfMOq3MrDFEiy  �KNo^o~W�n$R$eiDSKNP-R»R$P-QSy�B�o^o^q{B�M�oNP-R$j�B�M�DSg$ELT$Eie�P3T$E�Q�t$n+V/E�QZK^M
�OW�EiT���W�QSB�y�EiMCMrn �ke�K^E�RlDFopq�W&BsMrDLMrP�DSg~BsD	B%W DFE�Q�DFK^y�E ��� � ��� � ��DSg$E�T$Eie�P3T$E�QCe4B�R¾z$o�B4q ��� �� W�QFBsy�EiM
z�E�Q·MrE�e�P�R$T°?�¦9P�DFE�DSg~BsD�MSPLW&B�Q; �EXg$B�\�EXy»BsT$E�R$PLB�MSMrn$y�z@DFKNP�R�B�M�DSPLg$P�  DFg$E�W�QSB�ykE�M·BsQSE�j�E�R$EiQFBsDSE�T
BsD	DSg$E�DFQFBsR$MSykK^DrDFE�QfP-QL �g$E�R DFg+Eiq|B�QrE DFQFBsR$MSykK^DrDFE�T ?{´@KNR+e�E� �EkB�MrMSn$ykE�DFg~B%D	W�QFB�ykE�MaB�QrE�z$o�B4q�E�T
t~B�eh�¾BsD	B�e�P-R$MODhB�RlDaQSBsDFE!� K^DCW�P-oNo^P� �M9DSg~BsDLKpW�DFg$E �~QSMODLW�QFB�ykE�K^MfT$Eie�P3T$E�T|BsDCDFK^y�E ��� � �/DSg$E�R¤DFg+E
�&G¢DFg{W�QFB�ykEZy n+MrD t/E9B4\sB�KNoNB�t$o^EZBsD�DSKNykE��	� '�
 ��� � �lK¢?¹E�?�� 
 �	� '�
 ��� � � ��� �CMrE�e�P�R$T$MZB%W DFE�Q·DSg$E �~QSMOD
t$KpDL ZBsM#QrE�eiE�K^\�E�T�BsD	DFg$E�T+E�e�P3T$EiQ�?�¥JR¤DFg$E{ykP-MrDLj-E�R$EiQFB�o�e�B�MSE!��DFg$E{j-PlBso�P�W DFg$E DSQFB�R+MSykK^DSDSE�Qf �K^oNo
t�ELDFPkB4\-P-K^T�T+E�e�P3T$EiQXt$n+V/E�Q�n$R$T$EiQr�~P�  
&MSEiE#B�oNMrP{��KNj$?@� �H? �Ltl\3KNP-n+MSo^q»T$E�eiP@T+E�Q�t$n+V/E�QXP�\-EiQr�~P�  BsM
 �E�oNo�B�MCE�R$eiP@T$EiQft$n@V EiQfP�\-EiQr�~P� §B�R$T,n$R+T$E�QO�~P� §BsoNMSPkg~B4\-E`DFP�t�E B�T+T$QSEiMSMSEiT°? �9P� �EH\-E�Q	P�\�E�Qr�$P� 
BsD EiK^DFg+E�Q t$n+V/E�Q e4BsR»t�ECBsT$T$QSEiMSMrE�T»tlq{z$QrP�\@K^T$KNR+j#Mrn �ke�K^E�RlD�t+n+V EiQ y�Eiy�P-QOq-?·µaKp\-E�R{DFg+E9eiP-RlDFK^R3n+E�T
T$Eie�QSE�B�MSE�KNR|y�Eiy�P�Qrq¤eiP-MrDSM���DSg$E�B�MSMrn$y�z@DFKNP�R|DSg~BsD#MSn �keiKNE�RlD�y�Eiy�P-QOq¤KNM#B4\sB�KNoNB�t$o^E MSEiE�ykM#DSP¾t�E
QSE�B�MSP�R~B�t$o^E�W�P-Q`y»B�Rlq1B�z$z+oNKNe�BsDFK^P-R$Mi?*¶�R$eiP@T+E�Q t$n@V EiQ n$R$T$EiQr�~P� �e4BsR t/E�E4B�MrKNo^q|B4\�P-KNT$EiT tlq�R$PsD
DFQSB�R$Mry�KpDSDFK^R$j�T~BsDFB+?�¸Xg<n$M9W�QSP-y R$P� P-R� �E# �KNoNo/W�P@ein$M�P-R¾T$Eie�P3T$E�Q9t$n+V/E�Q9n$R$T+E�Qr�$P�  z+QSEi\�E�RlDFK^P-R
B�R$T�DFg+KNMZ �KNo^o t�E	DFg$Eay�B�KNR�P-t #rE�eiDSK^\�E#PsW�DFg+E#QSBsDFE	eiP-RlDFQrP-o;B�oNj�P-QSKpDFg$ykM�P�W·´@EieiDFK^P-R�º+?

¥JR*P�n$QXMrq3MrDSE�y&�~DFg$E	eiP-y�z+QSE�MrMSEiT*\3KNT$EiP{T~BsDhB�K^MXz$o�B�eiE�T�KNR�B DFQSB�R$Mry�K^MSMSK^P-R�t$n+V/E�Q �$W�QSP-y� �g$E�QrE
K^DaK^MaT$QFB�K^R$E�T|B�R+T|DSQFB�R$Mry�KpDSDSE�T°? �1E»B�MrMSn$ykE�DFg~B%D#DSg$E{\@K^T$E�P�E�R+e�P3T$E�Q#B�R$T|DFg$E�DSQFB�R$Mry�KpDSDSE�QaB�QrE
e�P�y t$KNR+E�T�MSP{DFg~B%DXDFg$E	\3KNT$EiP�EiR$e�P�R$T$E�Q9e4BsR*eiP-RlDFQSP�o  �g$E�R*T~BsDFB{K^MZDFQSB�R$MSykK^DrDFEiT°?
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Decoder buffer underflow

Time at decoder

Bits arriving through channel

Bits in
decoder
buffer

Bits removed by the decoder
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��K^j-n$QSE{�$� I	BsDhB�QSEie�E�Kp\-EiT BsD`DSg$EkT$E�eiP@T$EiQ B�R+TªT~BsDFB�DFg$BsD�g$B�M`DSP*t�E�B4\sB�KNoNB�t$o^E W�P-QaT$E�eiP@T$K^R$j*DSP
z$QrP@eiE�E�T ? ��oNE4BsQSo^q��@KpW°DFg+EfT$Eie�P3T$E�QZT+E�y�B�R$T�� 
:[ � �@E �@e�E�EiT$MXDFg$ECehg~B�R$R+E�o Mrn$z$z$o^KNEiT�T~BsDFB 
&d ���@BsDZBsR<q
DFK^y�E!�~DFg$E T+E�e�P3T$EiQf �KNo^o�t/E n+R~B�t$o^E#DSP�P-z�E�QFB%DFE�eiP-QSQrE�eHDFo^q�?f¸Xg$K^MfK^MC �g~BsDfKNMCe4B�o^oNE�T*T$E�eiP@T+E�Qft+n+V EiQ
n$R$T+E�Qr�$P� a?

¦CP�DSE�DSg~BsD� �E�B�QrE�B�MrMSn$ykKNR+j¾DFg~B%D R$P�W�QFB�ykE�M�B�QSE�MS�<KNz$z�E�T B%D`DSg$E�E�R+e�P3T$E�Qi? ��oNE�B�QSopq���KpWZDFg+E
E�R+e�P3T$E�Q# ZB�M�B�oNo^P� �EiT|DSP*Mr�3K^z1W�QSB�y�EiM���MSP-ykE{P�WZDFg+EkDSKNykE�BsR$T�T$Eio�B4q e�P�R$MrDSQFB�K^R<DSM`ykKNj�g<Dat�E»o^E�MrM
MrDSQSK^R$j-E�RlD{DFg$B�R K^WCB�oNo�W�QFB�ykE�M�g~BsT DSP t/E�E�R+e�P3T$E�T5B�R$T�T$E�o^K^\�E�QSEiT°? �CP� �Ei\�E�Q���Ei\-EiR¯KNRªDSg$E�e4B�MrE
 �g$EiQSE`DSg$E�EiR$e�P3T$EiQfj-EiR$E�QSBsDFEiMLB�\�BsQSK�Bst$oNEaR<n$y t�E�Q9P�W·W�QSB�y�EiM�z/EiQCMrE�e�P�R$T�� eiP-R$MODFQFBsKNRlDFMCMSKNykKNoNB�Q�DSP
DFg+P-MSE`B�t�P�\�E` �P-n$o^T¾g$P-o^T��$ �K^DSg�DSg$E#P-R$o^q�T$K^V/E�QrE�R$eiE�t�E�KNR+jkDSg~BsD�DFg$EaW�QFBsy�EaKNRlDSE�Qr\sB�o^MX �P-n+oNT¾g$B�\�E
\sB�QSKNB�t$o^ELMSK^��E�?

��Efe�P-RlDFK^R<n$EfDFP B�MSMrn$y�ECDFg~BsD�DFg$EfE�R$eiP@T$K^R$j BsR$T�T$E�eiP@T+KNR$j T+E�o�B4q3MXB�QrEfeiP-R$MrDFB�RlD�B�R$T�DSg<n$MXB�QrE
R$P�D9DhBs��E�R¾KNRlDFP�B�e�eiP-n$RlDLK^R� �g$BsDfW�P-o^oNP� �M�?�¸Xg<n$M�� DSg$EaDJ �P�T+E�o�B4q�eiP-y�z�P-R$EiRlDFMCDSg~BsD9e4BsR,QSEiMSn$opDfK^R
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B \3KNP-oNBsDFK^P-R�P�W�DFg$EaeiP-R$MrDSQFB�K^RlDCPsW 
 '$�ZB�QSEs�

� ¨���"~��24.ª� �4��)<�*'��1� )<� ��)3(�"<� � �����h?�¸Xg$K^MaKNMLDFg+E�T$Eio�B4q¤T$n+EkDSP�DSg$E�DFKNykE�K^D	DFB���EiM#DSP*T+QFB�K^R
\3KNT+E�P	T~BsDFB	e�P-QrQSE�Mrz/P�R$T$KNR+jLDFPaB	z~B�QODFKNein$o�BsQ�W�QFBsy�E!�lBsW DFEiQ·K^D·g~B�M�t�E�E�R{z$oNB�e�EiT�KNR DSg$EZDFQSB�R$MSykK^D
t$n@V EiQftlq�DFg$E`E�R$eiP@T$EiQ�?�¸Xg$K^MfT$Eio�B4q�E��@KNMODFMLP�R$o^q�KpW·DFg+E`ehg~BsR$R$E�o�t~B�R$T@ �KNT+DSg,KNM�oNK^y�KpDFEiT*BsR$T
T$P3E�M�R$P�D�y»BsDSehg�DSg$EfT~B%DhB�z$QrP@T+n$e�EiT»W�P-QZBsoNo$W�QFBsy�EiM��3P�DFg$EiQr �K^MSELT~B%DhB`eiP-n$o^T»t�EfT$QSB�KNR$EiT�KNRlDSP
DSg$E�ehg~B�R$R+E�o9B�M�MSP3P-R�B�M�KpD�KNM z+QSP3T$n$e�EiT°? ��o^E4B�Qro^q�� j-Kp\-EiR DSg$E�\3KNT$EiP T~BsDhB � DSg$E�oNP� �E�Q�DFg+E
ehg~BsR$R$E�o;QSBsDFE!�+DFg$Eao^P-R$j-EiQZDFg$K^MXT$E�oNB�q» �KNoNo/t/Es?

� ¨���"~��24.ª�&2424����� �s©;"~����)3(��;)3(&"l� � �����l?�¸Xg$K^M�KNM�DSg$EXT$E�oNB4q MSn@V EiQSE�Tktlq�z~B�eh�sEiDSM�P�W7\3KNT+E�P	T~BsDFB
t�E�K^R$j�DFQSB�R$MSykK^DrDFEiT¾DFg$QrP-n$j-g¤DSg$E�R$EiDJ �P-Qr� �;K:?wEs? � W�QrP-y DFg$E DSKNykE`DFg+Eiq¤g~B4\�E�t/EiE�R|E��3DFQSB�eiDSE�T
W�QrP-y DFg+E�DFQSB�R$Mry�KpDat$n+V/E�Q���DFP�DFg$E{DFK^y�E� �g$EiR�DFg$EHq|B�QSE�B4\sB�KNoNB�t$oNE{B%D#DSg$EkQSE�eiE�Kp\-E�Q`t$n+V/E�Qi?
¸Xg$EiQSE�B�QSE`R3n+y�EiQSP-n$M9MSeiE�R~BsQSKNP�MC �g$EiQSE�DSg$KNM�T$Eio�B4q�y»B4q�t�E#\sB�QrK�B�t$o^E��~Mrn$ehg B�M�DFQFBsR$MSykKNMrMSKNP�R
P�\-EiQ·B�MSg~BsQSE�T`R$EiDJ �P-Qr�`P-Q�DSQFB�R$Mry�K^MSMrKNP-RaP�\-EiQ·B�oNP-MrMrqaoNK^R$��
�g$E�QrE�T$Eio�B4qaKNM�B�MrMSn$ykE�T#DFPCKNR$eioNn$T$E
DSg$E	DFKNykELR$EiE�T$EiT*W�P-QXQrEiDSQFB�R$Mry�K^MSMrKNP-R�P�W�oNP-MOD�T~BsDFB{KpW�B�z$z$o^KNe4Bst$oNE��H?

��oNE�B�QSopq��<DFg$EiR��+W�P-Q�B�j-Kp\-E�R�eiP@T+E�T�MSEim<n$E�R$eiE	DFg$ELehg$B�R$R$Eio°QSEiMSP-n$Qre�EiM� �K^oNo7g~B4\-ELDSP t�ELMSEioNE�eHDFEiT�MSn$ehg
DFg$BsDfDSg$E�DFPsDhB�o;T$Eio�B4q������
 ���	��K^R$e�n+QSQSEiT,tlq,E�B�ehg,\3KNT$EiP»W�QFB�ykE#T$P@EiMLR$P�DfQSEiMSn$opDLKNR¾B�\3KNP-oNBsDFK^P-R�P�W
DFg+E#T+E�e�P3T$EiQ9t+n+V EiQ�n$R$T$EiQr�~P�  e�P�R$MrDSQFB�K^R<D�?

dfM�B�R{E��+B�ykz$oNE�P�W�DFg+E9T+E�o�B4q \sB�QrK�B�t+KNoNKpDJq��se�P-R$MrKNT$EiQ ��KNj$?l¡L �g+KNehg»T+E�z$K^eiDFM�DSg$E�R3n+y t/EiQ P�W W�QSB�y�E
KNRlDSE�Qr\sB�o^MZQSEim<n$KNQrE�T�DFP DSQFB�R$Mry�KpD '�½�½�W�QFB�ykE�M�BsDXB e�P-R$MODhB�RlD9QFB%DFELEim3n$B�o°DFP DSg$EaB4\-E�QSB�j-EaQFB%DFELP�W�DFg+E
MSEim<n$E�R$eiE�?�¸Xg$K^M° ZBsM�j-EiR$E�QSBsDFEiT`tlqLDFB��<KNR$jXDSg$E QFBsDSE·DFQFBse�E P�W+��KNj$? '���e�P-ykz$n+DSKNR$jXDSg$E�P�\-E�QSB�oNo<B4\�E�QFBsj-E
QFB%DFE��sDFg$EiRkT+K^\3KNT$K^R$jCDSg$EZDFPsDhB�o3QFBsDSE�W�P-Q·E�B�ehg{j-QSP�n$z�P�W '�½-½CW�QSB�ykE�M·tlq '4½-½CDFK^y�EiM�DSg$E�B4\-E�QSB�j-EZW�QSB�y�E
QFB%DFE�?�dCMXe4B�R�t�E	MSEiE�R��$ �g$EiR*ykP-MODXP�W;DFg$ELW�QSB�ykE�M�B�QrELt/EioNP� ]DFg$EaB4\-EiQFB�j�E	QFBsDSE��+DSQFB�R$Mry�K^MSMrKNP-R�e�B�R
t�E#eiP-ykz$oNEHDFE�T�KNR�o^E�MSMXDSg~B�R '�½-½�W�QFB�ykE	KNRlDFEiQr\sB�o^M��+ �g$K^oNEL �g$EiR*DSg$E`QSBsDFEaK^MXj-QSE�BsDFEiQCB{oNP�R$j-E�QXT+E�o�B4q
KNMfKNR$ein$QSQrE�T°?`¥JR|PsDFg$EiQL �P-QrT$M���KpW�B�T$E�oNB�q¾e�P-R+MrDFQSB�KNRlDaP�W '�½�½»W�QFB�ykE�K^R<DSE�QO\�BsoNM�
 ��� � � '�½-½ �9 �E�QrE
DFP»t/E EiR+W�P-Qre�E�T �°oNP� �E�Q	B4\-EiQFB�j�E�QFBsDSE` �P-n$oNT¤t�E QrE�m<n$KNQrE�T,W�P-QCy»BsR<q�W�QSB�y�EiMfK^R¾DFg$E�KNR$KpDFK�Bso�z~B�QrDfP�W
DFg+E#MrE�m<n$EiR$e�Es?
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��K^j-n$QSE�¡@��¸�P�DFB�o ILE�oNB�q K^R|DSQFB�R+MSykK^DSDSKNR$j '�½�½�W�QSB�y�EiM�?��~P-QaE4B�ehg1W�QFB�ykEk �E»z+oNP�DaDFg+E»R<n$y t�E�Q#P�W
W�QFBsy�E9KNRlDFEiQr\sB�o^M DSg~BsD  �P-n+oNT�t�EfR$EiE�T$EiT�DFP�DSQFB�R+MSykK^D DFg$ECR$E��3D�'4½-½#W�QSB�y�EiM�n+R$T$E�Q DFg$ELB�MSMrn$y�z@DFKNP�R
DFg$BsDZDFg+E	B4\-E�QSB�j-E	QSBsDFE	z�E�Q�W�QSB�ykECW�P-Q�DSg$Ef �g$P�oNELMrE�m<n$E�R+e�E#KNM�n+MSE�T*B�M�DSg$ELeiP-R$MrDFB�RlD�ehg~B�R$R+E�o�QFB%DFE�?
¦CPsDFE{DFg~BsD#DFg+E�T$Eio�B4q P-Mre�KNo^o�BsDSE�M#B�QrP-n$R$T '�½-½�W�QFB�ykE�M`B�R$T|DFg~BsD#MrP-y�EkMSeiE�R$EiM QSEim<n$KNQrE»ykP-QSE�DFg$B�R
'�½-½ W�QSB�y�EiMZW�P-QZDFQSB�R$Mry�K^MSMSK^P-R°?
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¦CPsDFE�DSg~BsDLDSg$E T$Eio�B4q¾eiP-R$MODFQFBsKNRlD	e�P�y�EiM	KNRlDFP�z+o�B4q¾t�E�e�B�n$MrE DFg$E T+E�e�P3T$EiQ	e4B�R$R+P�D��O �B�K^D �»W�P-QLoNBsDFE
W�QFBsy�EiM�?�¸Xg<n$M���KNR�P�QST$EiQ�DSP{�3R+P� ² �g$EiDSg$E�Q�DFg$EaT$Eio�B4q ����� 
 � ���`E �@e�E�EiT$MfDSg$KNMXy�B �@KNy n+y T$Eio�B4q� �E
 �KNo^o7R$E�EiT�DSP �<R$P�  �~QSMOD � A�2'D DFg$EfE�R$eiP@T$EiT�W�QFB�ykE�M �~QSMODXt/Eie�P-ykELB4\sB�K^o�B�t$o^E�?�¸�P�T+P MSP  �ELg~B4\-ELDSP
T$KpV EiQSE�RlDSK�BsDSE	t/EHDJ �EiE�R,o^K^\-ELB�R$T�z$QSEUGJE�R+e�P3T$E�T�\@K^T$E�P+?
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£�EiD`n$M#e�P-R$MrKNT$EiQ �~QrMrD#DFg$Eke4BsMSE»PsWZP��kKNR+E�z$oNB4q@t$B�eh�¤P�W�B�z$QSEUGJEiR$e�P3T$E�T�MSP-n$Qre�Es?�¥JR1DFg+KNM#e4B�MrE�DFg+E
 �g$P-o^Ek\3K^T$E�P*MSE�m<n$EiR$e�E»g~B�M BsoNQSE�B�T+q¤t�E�EiRªE�R+e�P3T$E�T BsR$T�K^M#QrE4B�T@q|DSP¾t�EkDSQFB�R+MSykK^DSDSE�T°?»¸Xg3n+M��·K^R
DFg+KNM�MSeiE�R~BsQSKNP	 �E�e4B�RkB�MrMSn$ykEXDFg~BsD�DSg$EZDFQSB�R$Mry�K^MSMSK^P-R�t$n+V/E�Q�K^M·\-EiQrq�oNB�QSj-EZB�R$Tke�P-RlDhBsKNR$M·DSg$EZ �g$P-o^E
\3KNT$EiP{MSE�m<n$EiR$e�E`BsDZDSg$E	t�E�j-K^R$R$KNR+j�P�W;DFQFBsR$MSykKNMrMSKNP�R°?�¶·\-EiR*KpW �$B�MXK^M�DFg$E	e�B�MSELW�P�QXT$KNMr��t~BsMSE�T�\3KNT$EiP
MSEiQr\�E�QSM �9DSg$E�QrE¤B�QrE*DJ �P MSE�z$B�QFBsDSE¾o^Ei\-EioNM�P�WaMrDSP-QFB�j�E 
&Es?wj+? �XT$K^MS��B�R$T5DFQFBsR$MSykKNMrMSKNP�R¬t$n+V/E�Q �kKpD»K^M
MrDSKNo^o°oNK^��E�opq»DSg~BsD�DFg$E#t�P�DSDSoNE�R+E�eh�� �KNo^o°t�E`K^R�DSQFB�R+MSykKNMSMrKNP-R �~QFBsDSg$E�QXDFg$B�R¾K^R�ykP�\3KNR$j{T~BsDFB{W�QrP-y DFg+E
MrDSP-QFBsj-E�T$Ei\3K^e�E{KNRlDFP�DSg$E�DFQSB�R$MSykKNMrMSK^P-R,t$n+V/E�Qi?�¸Xg<n$M���MSK^R$e�E{B�o^o�DSg$E�W�QFB�ykE�M	BsQSE{B4\sB�KNoNB�t$oNE�BsD	DFg+E
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DFQSB�R$Mry�KpDSDFEiQ�W�QSP-y DSg$E�t�E�j-K^R$R$K^R$j"�sB�R$T`DSg$E�T+E4B�T$o^KNR$E T$Eiz/EiR$T$M·P-R+o^q	P-R`DFg$E�T$E�eiP@T$EiQ��%DFg$E�y»B �@K^y n$y
T$Eio�B4q�DSg~BsDZB�W�QFB�ykEfe�B�R�E��@z�E�QSK^E�R$eiEL �KNo^o�t�Ef\sB�QrK�B�t$o^E�?��7P�Q�E��+B�ykz$o^E��$BsMZKNo^oNn$MODFQFB%DFE�T�tlq���K^j$?@º �3W�P�Q
BLj-Kp\-E�R{ehg~BsR$R$E�o7QSBsDFE!�-K^W7DFg+EXR3n+y t/EiQ�P�W�W�QFB�ykE�M·z�E�Q�MrE�eiP-R$T{DFQFBsR$MSykK^DrDFE�T�K^M·o�BsQSj-E 
�E�?¹j$?��ly�P-QrE�DFg$B�R
v-½�W�QFB�ykE�M�z�E�Q�MSEie�P-R+T ��DSg$E�R*MSn$t$MrE�m<n$EiR<DfW�QFB�ykE�M�y�B�q�t/EaDFQSB�R$MSykK^DrDFEiT�P�\�E�QLB{oNP�R$j-E�QXK^RlDFE�QO\sB�o�P�W
DFK^y�EL �KpDFg$P�n+D�t/EiKNR$jkoNP�MrD9BsD�DFg+E`T$Eie�P3T$E�Qi?�¸Xg<n$M �/K^R�DSg$E`� ¶·Y e4BsMSE���KNj�R$P-QSK^R$j DFg+E#ehg$B�R$R$Eio�T$Eio�B4q��
 �E»g~B4\-E ��� � W�QSB�y�E{K^R<DSE�QO\�BsoNM	DFP�DFQSB�R$MSykK^D	DSg$E �~QSMOD`W�QSB�y�EkB�R+T�KNR|j-EiR$E�QSB�o ��� � 
 �9KNRlDFEiQr\sB�oNM
DFP�DFQFBsR$MSykK^D9DFg$E �&G�DSg¾W�QFBsy�E#MSK^R$e�E�BsoNo�DFg$E`W�QFB�ykE�MfB�QSE�B�\sB�K^o�B�t+oNE#BsD9DFg$E�DSQFB�R+MSykK^DSDSE�QCBsDfDSg$E MODhB�QOD
P�W�DSg$E�\3KNT$EiP»DFQSB�R$Mry�K^MSMSK^P-R°?C¥JR,MSn$yky�B�Qrq��°B�MLMrE�EiR¤KNR¤��K^j$?�º �/DSg$E y�B �@KNy n+y T$E�oNB�q�z�E�QfW�QSB�ykE`K^M
T$KpV EiQSE�RlD	W�P-Q	E�B�ehg W�QFB�ykE�B�R$T DFg+E�QSE{K^MLy�P�QSE �~E �+K^t$KNo^K^DJq�KNR¤DSQFB�R$Mry�K^MSMrKNP-R¾DSg~B�R|KNR,DSg$E{oNK^\�E�\3KNT$EiP
e4BsMSE��~ �g$K^ehg� �Eae�P-R+MSKNT+E�Q�R$E��3D�?

Time at encoder

Bits removed by the decoder

R2

∆Td

(A)

td=0 R1

R3

R2

R1

R3

δt1tb + δt1ch

All video frames are
available in the encoder
buffer

Maximum admissible
delay for each frame

∆T1

∆T2

∆T3

��K^j-n$QrE	º+� ILE�oNB4q�e�P�R$MrDSQFB�K^R<DSM�KNR�DFg$E#� ¶·Y e4B�MrE
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��P-R$MrKNT$EiQ�DSg$E�Mre�EiR~B�QSK^PC �g$EiQSE \@K^T$E�PCKNM�e4B�z@DFn$QrE�T K^R`QrE4B�o G�DFK^y�E!�4DFg$EiR e�P�y�z$QrE�MrMSE�T{BsR$T`DSQFB�R$Mry�KpDSDSE�T°?
dfMrMSn$ykEfDSg~BsD�DSg$E �~QrMrDZW�QSB�ykEfE��@z�E�QrKNE�R+e�E�MXT+E�o�B4q3M � ���� B�R$T � ���� BsW DSE�Q DFg$EfDSKNykE9DSg$EfW�QSB�y�E9g~B�M�t/EiE�R
e4Bsz+DFn$QrE�T�BsR$T�e�P�y�z$QrE�MrMSE�T ?�¦9P-QSy�B�o^o^q � ����  �KNo^o$DFEiR$T»DFP`t/E9\-EiQrq�MSy�B�oNo~P-Q ��EiQSP"�@MSK^R$e�E�DFg$EiQSE	BsQSE9R$P
P�DSg$E�Q�W�QSB�ykE�M� �B�KpDFKNR+jfDFPLt�E�DSQFB�R$Mry�KpDSDSE�T°? �CP� �EH\-EiQ�BCT$E�oNB�q`y�B�q`E��@K^MrD�t�E�e�B�n$MSEZDSKNykE�K^M�R$EiE�T$EiT{DSP
MSEHD9n$z�DFg$E	DFQSB�R$Mry�K^MSMSK^P-R�P-QXt�E�e�B�n$MrEaDSg$EaE�R$eiP@T+E�QXT$Eie�KNT+E�MXDFP{MrDSP-QSE#B�W�EH ²W�QFBsy�EiMZKNR�DFg+E	E�R$eiP@T$EiQ
t$n+V/E�Qft/EHW�P-QSE MODhB�QODFK^R$j»DFP�DFQFBsR$MSykKNMrMSKNP�R,B�eHDFn~B�o^o^q�MrDFB�QrDSM�
&Es?wj+? �/KNR,P-QrT$E�QCDFP�B4\-P�KNT¤E�R+e�P3T$E�QLt+n+V EiQ
n$R$T+E�Qr�$P�  �U?

Time at encoder

Bits removed by the decoder

R2

∆Td

(A)

td=0 R1

R3

R2

R1

R3

δt1tb + δt1ch

The interval between video
frame decoding and display is
also constant and equal to tf

Maximum admissible
for each frame is con-
stant for each frame ∆T

∆T

∆T

∆T

 tf

 tf

 tf

The interval between video
frame arrival at the encoder is
constant and equal to tf

��K^j-n$QSE	b@� ILE�oNB�q»e�P-R+MrDFQSB�KNRlDSM9K^R�DFg$EaoNKp\-EL\3KNT+E�P{e4B�MrE

¸Xg<n$M��lDFg+E �~QSMOD�W�QFB�ykE� �K^oNo3E��@z/EiQSK^E�R$eiE��lW�QSP-y e4Bsz+DFn$QrE�DFP	T+KNMSz+o�B4q��lBsR�P�\�E�QSB�oNo$EiR$T@G¢DFPsG�E�R$T�T$Eio�B4q��
��� �$ �g$KNehg�e4B�R�t�EL �QSK^DrDFEiR¾B�M
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 �g$EiQSE ��� � KNM�DFg$E�DFKNykE DFg$EZT+E�e�P3T$EiQ· ZB�KpDFM·t�EiW�P�QSE�MODhB�QODFK^R$jfDFg+EZT$E�eiP@T+KNR$j	z$QrP@eiE�MrM��lykE4B�Mrn$QSEiT W�QSP-y
DFg+E{DSKNykE DFg$E �~QrMrD#t$K^DSMaP�W�\3K^T$E�P�T~BsDFB� �E�QrE�QrE�e�EiK^\�E�T°?�¸Xg~BsD`KNM���DSg$E�DFKNykE�t�EiDJ �E�E�R1DFg$E{e4Bsz+DFn$QrE
B�R$T*E�R$eiP@T+KNR$jkP�W·W�QSB�y�E ��B�R$T�K^DSMCT$Eie�P3T$KNR+j»B�R+T¾T$K^MSz$oNB�q» �KNoNo�t�E � � W�P�QCBsR<q��r?X¥�DfK^M�KNykz/P-QODhB�RlD
DFP�R$P�DSE#DSg~BsD9Ei\�E�R,DFg+P-n$j-g¾B�oNo°DSg$E`T+E�o�B4q�eiP-y�z�P-R$EiRlDFMC �K^oNo \sB�QOq�P�\-E�Q9DFK^y�E!�~MSP�DSg~BsD9W�QFB�ykE �  �K^oNo
E��@z�E�QrKNE�R+e�EXT$Eio�B4q3M � ���� B�R$T � ���� �-DFg$E�P�\�E�QSB�oNo3T$E�oNB4q ��� g~B�M�DSPLQSEiy»B�K^R e�P�R$MrDFB�RlD4?·¸Xg$K^M·KNM�KNo^oNn$MODFQFB%DFE�T
tlq���K^j$?7b@?

¸Xg<n$M��3KNR�DSg$KNM�QrE4B�o G�DSKNykE EiR$e�P3T$K^R$j	e4B�MrE��lW�QFBsy�EiM�B�QSQrK^\�EXBsD�DFg+EZE�R$eiP@T+E�Q BsD BLeiP-R$MrDFB�RlD QFBsDSE�
 ��� ��
W�QFBsy�EiMfz�E�QLMrE�e�P�R$T ���;BsQSE�EiR$e�P3T$EiT1BsR$T¤z$n+D	K^R¾DFg+E E�R$eiP@T+E�QLt$n@V EiQ�?	¸Xg$E �~QrMrDLW�QSB�ykE�KNMCT$E�eiP@T+E�T
BsW DSE�Q ��� � � ��� � � ���fW�QFBsy�E9KNRlDFEiQr\sB�o^M�B�R+T��+n$R+oNE�MrM�W�QFBsy�EiM�B�QrEfT$QrP-z$z�E�T��3DFg$E��&G�DSg�W�QSB�y�EfB�oNMrP�g~BsM
DFP{t�E#B�\sB�K^o�B�t+oNELB%DXDFg$EaT$Eie�P3T$E�Q9tlq�DFK^y�E ��
 ��� � ?�¥JR�DSg$KNMXe�B�MSE#E4B�ehg�W�QFBsy�E	Mrz/EiR$T$M9E��+B�eiDSo^q ���
MSEie�P-R+T$MCK^R�DFg$EaMrq3MODFE�y B�R+T�DSg$E�QrE�BsQSEaB�op ZB4q3M�E��+B�eiDSo^q ��� � ��� � ���`W�QSB�y�EiMXKNR�DFg+E#MOq3MrDFEiy*?

��oNE�B�QSopq���j-Kp\-E�R DSg~BsD ��� T+EiDFEiQSykKNR$EiM DFg$E�y�B �@KNy�n$y T$E�oNB�qªB¾W�QFB�ykE�E �+z�E�QrKNEiR$e�EiM���g$B�\3K^R$j B
o�BsQSj-E � � ehg$P�MSE�R� �KNo^o~DFE�R+T�DFP�QSEiT$n$eiELDFg$ELehg$B�R$e�E	PsW�\@K^P-o�B%DFKNR+j#DSg$E	T$E�oNB4q�eiP-R$MODFQFBsKNRlD4?�dCM� �EL �K^oNo
MSEiE»K^Rª´@EieiDSKNP-R�º�DFg+KNMae4B�RªB�o^DSE�QSR$BsDFKp\-E�opq,t�E»MrE�E�RªB�M`ykE4BsR$KNR$j�DFg$BsD`DSg$EkQFBsDSE�eiP-RlDFQSP�o�BsoNj-P-QrK^DSg$y
 �KNo^o g~B4\�E`ykP-QSE	T+E�j-QrE�E�M9P�W�W�QSEiE�T$P-y B�R$T�DFg<n$M�DFg$EaP�\-EiQFB�o^o \3KNT$EiP�m<n~B�o^K^DJq� �KNoNo/t/Eat�EiDrDFE�Qi?
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¸Xg$E,DSKNj-glDFR+E�MSM�PsW#DSg$E¤e�P�R$MrDSQFB�K^R<D» �KNoNoCB�o^MSP T$Eiz/EiR$T P-R g$P�  y n+ehg]P�\�E�QFBsoNofT+E�o�B4q�DFg$E¤Mrz/Eie�K��~e
B�z$z+oNKNe�BsDFK^P-R�e�B�R� �KpDFg$MODhB�R+T��~K¢?¹E�?��$g$P�  oNB�QSj�E	e4B�R ��� t�EaW�P�Q�B{Mrz/Eie�K��~e#B�z$z$o^KNe4B%DFKNP�R°?

¥JR¤B»R$P�R@GJK^R<DSE�QSB�eiDSK^\-E`B�z$z+oNKNe�BsDFK^P-R�DFg$K^MfT$Eio�B4q ��� g~B�MCDSg$E�EHV EieiD	PsW B�R,K^R$K^DSK�B�o°oNBsDFEiR$eiq�K^R*DFg+E
z$oNB�q3t~Bseh��?fdfRlq-P-R+E� �g$P�g~B�MCn$MSEiT,\3KNT$EiP�P-QLBsn$T$KNPkW�E�EiT$MfW�QSP�y DSg$E�¥JRlDSE�QSR+EiDay�B�q�g~B4\�E P-t$MrE�Qr\�E�T
g$P�  T~BsDFB|K^M�K^R$K^DSK�B�o^o^q|t$n+V/E�QrE�T¯t�EiW�P�QSE�z$o�B4q3t~B�eh� t�E�j-K^R$M�? �LR$E�m<n$E�MODFKNP�R5DFg$BsD»eiP-ykE�M�DSP1ykKNR+T
KNM# �g~BsD�t/EiR$E �$D�� K^W�B�Rlq���e4B�Rªt�E�T$EiQSKp\-E�TªW�QrP-y g~B4\3KNR$j¤B*o�B�Qrj-E ��� ?,¥JRªDSg$E�e4BsMSE�P�W�n+R$QSEioNK�Bst$oNE
E�Rl\3KNQrP-R$ykE�RlDFM»MSn$ehg]B�M»DSg$E,¥JRlDFEiQSR$EHD�DFg$E,B�R$Mr �E�Q�K^M»K^y�ykE�T$KNBsDFEs? ´3KNR$eiE¾DFg$E¾E�R$T@G¢DFPsG�E�R$T�T+E�o�B4q
T$EHDFE�Qry�K^R$E�M DFg+EfT$Eio�B4q{e�P-R+MrDFQSB�KNRlD�W�P-Q B�Rlq�j�K^\-EiR»W�QFBsy�E!�3o^P-R$j-EiQ � � ykE4BsR$M�DSg~BsD�o�B�Qrj-E�Q�\sB�QSKNBsDFK^P-R$M
KNR�DSg$E`T+E�o�B4q�eiP-ykz/P-R+E�RlDFM9e4B�R�t�EaDSP-oNEiQFBsDSE�T°? ¸Xg$K^MCykE4BsR$MXDFg~BsD�DSg$EaMrq3MrDSE�y  �KNo^o°t/EaykP-QSE	QrP-t$n$MOD
DFP{o^P-MSMrE�M9B�R$T�#rK^DrDFEiQ 
&ykP-QSELDSKNykEfW�P-QZQrEiDSQFB�R$Mry�K^MSMrKNP-R � t$n+DCB�oNMrP DFg~B%DXDFg$EaKNR+T$K^\3KNT+n~B�o7DFQFBsR$MSykKNMrMSKNP�R
T$Eio�B4q3MfP�W�E4B�ehg,W�QSB�y�E 
�MSP-n$Qre�E`QFBsDSE#W�P-Q�DFg+E#W�QSB�y�E#T$Kp\@K^T$E�T�tlq*B�oNo^P@e�BsDFEiT*ehg~BsR$R$E�o�QFB%DFE��Xe4BsR¾\sB�Qrq
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MSK^j-R$K��~e4B�RlDSo^q-?²¸Xg$KNM�EiR~B�t$o^E�M�ykP-QSE��~E��@K^t$KNo^K^DJq KNR BsoNoNP3e4B%DFKNR+j|t+K^DFM»z/EiQ»W�QFB�ykE,BsR$T B�oNo^P� �M»n$M»DSP
B�z$z+QSPlB�ehg �rK^T$E4Bso �»YL[ZA§e�P3T$K^R$j�QFBsDSE�Mi? ¸Xg<n$M���KNR¤j-EiR$E�QSB�o � o�B�Qrj-E�Q ��� DFE�R+T$M	DFP�QSEiMSn$opDaKNR¤g$K^j-g$EiQ
m<n~B�o^K^DJq-?

¸Xg$E�o^K^\-E�KNRlDFEiQFB�eHDFKp\-E�\3K^T$E�P,Mre�EiR~B�QSK^P,P-R$opq T$K^V/E�QrM`W�QrP-y DFg$E»B�t/P�\�E�e4B�MrE�KNR1DFg~BsD#DFg+E�P�\-E�QSB�oNo
T$Eio�B4q g~B�M	DFP*t/E{o^P� �E�Q ��K:?wEs? � ��� g~B�MaDFP�t�E�Mry»B�o^o¢?{d DJq@z+KNe4Bso B�MSMrn$y�z@DFKNP�R1K^R|DSg$KNMae4BsMSEkKNM	DFg~B%D
B '�¡�½�ykMSE�e�QSP-n+R$T+DFQrKNz1T$E�oNB�q 
 W�QSP-y DSg$E»DFK^y�E{P-R+E»P�WZDSg$E»n+MSE�QrM P�WXDSg$E»MOq@MODFEiy�MFB4q3M MrP-y�EHDFg$K^R$j"�
n$RlDFK^o�DSg$E»DFK^y�E{DFg+KNM n$MrE�Q QrE�eiE�K^\�E�MkB�R B�R+Mr �E�Q �U? ¸Xg$KNM eiP-R$MODFQFBsKNRlD�MSEH\-EiQSE�opq oNK^y�KpDFMLDSg$E�z/PsDFE�RlDSK�B�o
W�P-Q9KNykz$QSP�\3KNR+j»z�E�QrW�P�QSy�B�R$e�EaDFg+QSP-n$j�g,QFBsDSE�eiP-RlDFQSP�o¢?C�CR$T$EiQfDFg+E�MSE�T$E�oNB�q�eiP-R$MrDSQFB�K^RlDFM��/P-R$opq¾B{W�Ei 
W�QFBsy�EiMCBsQSEaKNR�DFg+E`MOq@MODFEiy B%DfBsR<q�j-K^\�E�R*DSKNykE	B�R$T�DFg$EaEiR$e�P3T$E�QCB�R$T�T$Eie�P3T$E�Q9t$n+V/E�QrMfg~B4\-EaDFPkt�E
MSy�B�o^o¢?
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¸�P�DSg$KNMaz�P-KNRlDa �Ekg~B4\-E�T$E�Mre�QrKNt�E�T1DSg$EkT$E�oNB�q eiP-R$MODFQFBsKNRlDFM#B�M#P-t$MrE�Qr\�E�Tªtlq¤DSg$E�EiR$e�P3T$EiQ�B�R+T�T$EUG
e�P3T$EiQZt$n+D�g~B4\-E	R$P�D�e�P-R+MSKNT+E�QSEiT�g$P�  DFg$EfB�ehg$KNEH\sB�t$oNECE�R$T3G�DFP%GJE�R+T�z/EiQrW�P-Qry»B�R+e�EfK^M�B%V EieiDFEiT�tlq»DFg+E
MSEioNEieiDFK^P-R�P�W�DFQFBsR$MSykKNMrMSKNP�R�ykP3T$E�?

dfM#B�R|E��+B�ykz$oNE�e�P-R$MrKNT$EiQ	DFg$E{E��3DSQSE�ykE{e4B�MrE� �g$E�QrEkDSg$E�ehg~B�R$R+E�o T$E�oNB4q � ���kKNM	R$Eij-oNK^j-KNt$o^E�BsR$T
 �g$EiQSE E�B�ehg¾W�QFBsy�E`BsD9DFg$E#DFQFBsR$MSykK^DrDFE�Q�t$n@V EiQLKNM�DFQSB�R$MSykK^DrDFEiT*eiP-y�z+oNEiDSE�opq� �K^DFg+KNR*B�MSK^R$j-o^E#W�QSB�y�E
KNRlDSE�Qr\sB�o%�$DFg~B%DfK^M�� & � � � � ?Z¥JR*DSg$KNM9e4BsMSE��/B�R*E��+B�ykz$oNEaP�W�Y	[ZA DFQSB�R$Mry�K^MSMSK^P-R��$DSg$E`MOq3MrDFEiy  �P-n$o^T
t�E1Bst$oNE¤DFP P-z�E�QSBsDFE¤ �KpDFg]z$QFB�eHDFK^e4B�o^o^q5R$P5T+E�o�B4q�? �9P� �Ei\�E�Q �#j�K^\-EiR³QSBsDFE¤DSQFB�eiE�M�MSn$ehg²B�M�DFg$P-MrE
z$QrE�MSEiRlDFE�T¤E�B�QSo^KNEiQXK^D9KNM�n$R$o^KN�sE�o^q»DFg~BsDCMSn+ehg¤BkR+EiDJ �P-QS��MSEiQr\3KNeiE# �K^oNo�t�E�B4\sB�KNoNB�t$o^E��+n+R$oNEiMSMfe�B�z~B�eiK^DJq
KNMXMrKNj-R+K��~e�B�RlDFo^q»P�\-E�QrT$KNykE�R+MSKNP�R$E�T� �K^DSg*QrE�Mrz/EieiD�DFP{DFg$EaE �+z�E�eHDFEiT¾R<n$y t�E�Q�P�W�n$MSEiQSMi?

Y	[ZA DSQFB�R$Mry�K^MSMrKNP-R|P�WZ\3KNT+E�P¾EiR$e�P3T$EiT BsDa\sB�QSKNB�t$oNE{QSBsDFEkMSEiE�ykM`DFP�t�E�B�T$E�MrKNQFBst$oNEkP-t'#rEieiDFKp\-E!�
MSK^R$e�EfK^D  �P-n+oNT�y�BsDFehg»DSg$Ef\sB�QrK�B�t$o^ECQSBsDFECP-n+DSz$n+DXP�W�B`e�P3T$E�Q DFP�B�\sB�QrK�B�t$o^EXDFQFBsR$MSykKNMrMSKNP�R»QFB%DFELP�\-EiQ
DFg+E`ehg~BsR$R$E�o:?�´@n$t+MrDhBsR<DSK�B�o;BseiDFKp\3K^DJq�K^R*E �+z+oNP-QrKNR$j�Y	[�ADSQFB�R+MSykKNMSMrKNP-R�P�W�\3KNT$EiP»T~BsDSE�M9t~B�eh��DSP�DFg+E
ykKNT�DFP�oNBsDFEfE�KNj�g<DSKNEiM�
�W�P-QZE �+B�y�z+oNE � >"'��7>-> �7>�v�� �ZB�R$T�K^MXMrDFK^oNo�P-R$j-P�KNR$j � >s� �:? �CP� �Ei\-EiQ���QSEiMSE4BsQSehg$EiQSM
g~B4\-E�n+MSE�T DSg$E�DFEiQSy Y	[ZA DFP¤T$EiMSe�QrKNt�E�T$KpV EiQSE�RlD DJq3z�E�M{P�WXDSQFB�R$Mry�K^MSMrKNP-RªykP3T$E�M ��QFB�R$j�KNR$j�W�QSP-y
ykP@T$EiM�DFg~BsD j-n$B�QFB�RlDSE�E9m3n$B�oNKpDJq P�W MSE�QO\3KNe�E�
¢}LP<´ ��K^R�DFg$E9T~BsDFBaT+E�oNKp\-EiQrq��<DFP#B�z+z$QSPlBsehg$E�M  �K^DFg �rt�E�MOD
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EiV/P-QOD �»z�E�QOW�P-QSy�B�R$eiE���B�M9KNMXDFg+E�e4BsMSE` �KpDFg�DFQSB�R$MSykKNMrMSK^P-R*P�\�E�QCDSg$E#¥JR<DSE�QrR$EiD�?C¶ B�ehg¾P�W·DFg+E�MSE#Y	[ZA
ykP@T$EiM·z$QrE�MSEiRlDFM T$K^V/E�QrE�RlD ehg~B�o^oNE�R+j-E�M·DSPLDFg$EZ\3KNT+E�PaB�z$z+oNKNe�BsDFK^P-R`DSPaE�R$Mrn$QSEXDFQSB�R$Mry�K^MSMSK^P-R n$R+T$E�Q�DFg+E
e�P�R$MrDSQFB�K^R<DSM�P�W·�~P-Qry n$oNBsDFK^P-R '-?

¸Xg$E�QrE B�QrE`R<n$ykE�QrP-n$M9DFQFBsR$MSykKNMrMSKNP�R�ykP3T$E�M�DFg~B%DCe�B�R¾t�E#n$MSEiT¾DFPkDFQFBsR$MSz�P-QrD�\3KNT+E�P»T$BsDhB+? �	n+Q
P-t'#rEieiDSK^\-Ekg$EiQSEkKNM	R$P�DaDSP*z$QrP�\@K^T$EkB�R|E��@g~B�n$MODFKp\-EkE�R<n$ykE�QFB%DFKNP�R�B�R+T| �E�QrEiW�EiQaDSg$E{QSE�B�T$E�QaDFP�DFg+E
ehg~B�z@DFE�QrMfP-R*d�¸9x B�R+T¾P-R�W�E�EiT$t~B�eh��P�W·QSBsDFE`B�R$T�oNP�MSM9KNR+W�P-Qry»B%DFKNP�R��@ �g$EiQSE`MSP-ykEaP�W�DSg$E�MrE`DFQSB�R$M G
ykKNMSMrKNP-R�ykP@T+E�M� �KNoNo�t�E#z$QSEiMSE�RlDSE�T°?�¥JR$MODFE4BsT¾ �E`z$QSP�\3KNT+E�B�R*P�\-E�QO\3KNEi  P�W�DFg$E#z$QrP-z/EiQrDSKNE�M9P�W·DSg$E�MrE
DFQSB�R$Mry�K^MSMSK^P-R»ykP3T$E�Mi? ��ECz$QSEiMSEiR<DXDSg$E�MrE	BsD�B�g$K^j-g»o^Ei\-Eio �< �K^DSg»P-n$Q�E�ykz$g~B�MrKNM�t/EiKNR$j#DFg$ECe�o�BsQSK��$e4B%G
DFK^P-R{P�W/g$P� �MSEioNE�eHDFK^R$jaP-R$E�y�P3T$EXP-Q BsR$P�DFg+E�Q� �KNo^o~BsV/E�eiD DSg$EX\@K^T$E�PaDFQSB�R$Mry�K^MSMSK^P-R°? �Ln$Q y�P�DSK^\sBsDSKNP-R
KNM DFP�z$QrP�\@K^T$E	B MrKNykz$oNE9e�oNB�MSMrK��~e�BsDFK^P-R�P�W�DSQFB�R$Mry�K^MSMrKNP-R�ehg$B�QFB�eHDFEiQSKNMODFK^e�M��$B�R$T�KNR»z~B�QrDSKNein$o�B�Q�B�M�DSg$Eiq
B�QrE#QrE�o^Ei\sB�RlDXDFP�DFg+Ea\3K^T$E�PkE�R$eiP@T+E�Q�?
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Y	[�ADSQFB�R+MSykKNMSMrKNP-R*g~B�M9t/EiE�R¤T$EiE�ykE�T¤B%DSDFQSB�eiDSK^\�E#W�P-Q9t�P�DFg*MSP-n$Qre�E m<n~BsoNK^DJq�B�R$T,R$EHDJ �P�QS��n+DFK^oNKN��B%G
DFK^P-R°?ª¸Xg<n$M ��MrP-y�E�PsWCDSg$E�z$QSP�y�K^MSE�T�B�T@\�BsR<DFB�j-EiMkPsWCYL[ZA \3KNT$EiP e�P-y t+KNR$K^R$j¾Y	[�A e�P3T$KNR$j BsR$T
DFQSB�R$Mrz/P-QOD9B�QSE
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�K���� 2'= = 2': 7 5 032 ? ! F �94658= ( W�P-QfDSg$E{MFB�ykE{B4\-EiQFB�j-Ekt$KpDrGJQSBsDFE!�°tlq B4\-P-K^T$KNR+j�DFg$E{R$EiE�T1DSP�B�T #rn$MOD
DSg$E m<n~B�RlDFK^�4BsDSKNP-R,B�MLKNR¤�Z[ZA�� K¢?¹E�?��/ �E�y»B4q*t/E�Bst$oNE#DFP�P-z�E�QSBsDFE�e�oNP�MSE�DSP�DFg$E �OKNT$E�B�o�QSBsDFE �
W�P-QZDSg$EaMSP-n+QSe�E!�

� 
�KNK�����A�? : =�2': 032'4 � ( ��MSK^R$e�E DSg$E{E�R$eiP@T$EiQat$n+V/E�Q	MSK^��E{e4BsR|t�E�QSEiT$n$eiE�T1 �KpDFg$P�n+D	E�R+e�P-n$RlDSE�QSK^R$j
B�R�E�m<n$Kp\sB�oNEiR<DCT$Eio�B4q�KNR�DFg+E`R$EHDJ �P�QS�7?X¥JR*DSg$E`MrKNykz$oNEiMrD�e�B�MSE!�/KpW� �E`e�B�R¾n$MrE#W�P�Q9E�B�ehg¾W�QSB�y�E
B�M�y�B�Rlq�t$KpDFM9B�M�R$E�EiT$E�T�DFP{DFQSB�R$MSykK^DZK^DX �K^DSg$KNR�B{MSK^R$j-oNELW�QSB�ykE	KNRlDFEiQr\sB�o �@DFg$EaT$Eio�B4q� �KNo^o°t�E
o^P� ³KNR+T$E�EiT°?
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�KNKNK ���'D �':;2"� G 2<0 �"�9484��"�"�9: :)(�58D�� �"�*�����'58= (�t�E�e�B�n$MSE�DFg$E�t~B�R$T+ �K^T+DFg�z/EiQ`e�B�oNo�W�P-QaY	[ZA_\3KNT$EiP
y�B4q»t�E	oNP� �E�QZDFg$B�R�W�P-Q��Z[ZA]W�P-QZE�m<n$Kp\sB�oNEiR<DZm3n$B�oNKpDJq-?�¸Xg$K^MZKNMXBsoNMSP�T+E�MSeiQSK^t/EiT*BsMXMrDhB%DFKNMODFK^e4B�o
y n+o^DFK^z$oNE �@KNR$j|jlB�K^R��Z �K^DSg¬DFg$E¾t~B�MSK^e,KNT+E4B�t�E�K^R$j�DFg$BsD�K^W#B1R3n+y t/EiQ�P�WaY	[�A MSP�n$QSeiE�M�B�QrE
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j-QrP-n$z�E�TªDSP-j-EiDSg$E�Q`DFg$EHq B�QrE�n$R$o^KN��Eio^q DFP,B�oNo y»Bs��E�n$MSB�j-E�P�WXDSg$E�K^Q y�B �@KNy n$y QSBsDFE�BsD DFg+E
MSB�y�ELDSKNykE��$MrP�DFg~BsD9o^P� �E�Q G�DSg~B�R@G�z/E�B��-GJQFB%DFE	t~B�R+T+ �KNT+DSg�B�oNo^P@e�BsDFK^P-R»K^M9z�P-MrMSKNt+oNE�?

� g$KNo^ELDFg$EiMSE#z/PsDFE�RlDSK�B�o;B�T@\�BsR<DFB�j-EiM� �E�QrE`g+E4B4\3KNo^q�E�ykz$g~B�MrKN��EiT*K^R�E4B�Qro^q�z~Bseh��EiD9\3KNT$EiP�z$B�z/EiQSM �
W�n$QODFg$EiQ�QrE�MSE�B�QSehg�g$B�M�Mrg$P� �R DFg~B%D�R+PfT$EiMSKNj�R�e4BsR�y�B �@KNykKN��E·DSg$E�y MrKNy n$opDhB�R+E�P-n$Mro^q�?�¥JR#DFg$K^M�ehg$B�z+DFEiQ
 �E eiP-R$eiE�RlDFQSBsDFE P-R	\3KNT$EiP�e�P3T$KNR$j�BsMSz�E�eiDSM��%t$n+D;KpD�KNM°eioNE�B�Q°DFg~B%D��%B�M;B�Qrj-n$E�TaK^R � >s��� �%B�Y	[�A1DFQSB�R$MSz�P-QOD
T$EiMSKNj�R|e�B�R g~B4\-EkB�T+\sB�RlDFB�j-E�MLW�P�QLt/PsDFg,\3KNT$EiP�B�R$T¤R$EHDJ �P-Qr�¤MSg~BsQSKNR+j�B�R$T,DFg<n$MaKpDL �P�n$oNT¤g~B4\�E{DSP
t�E#EH\sB�oNn~B%DFE�T�t~BsMSE�T*P-R�t/PsDFg�DJq3z/EiMCP�W�ykEiDFQrKNeiM�?
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x*n$ehg�PsW°DFg$ECE4B�Qro^q{ �P-QS�{P-R�z$B�eh��EHDZ\3KNT$EiP B�MrMSn$ykE�T�DSQFB�R$Mry�K^MSMrKNP-Rkn$R$T$EiQZMSP�y�E9MSP-QODZP�W;}	n$B�oNKpDJq�P�W
´@EiQr\3KNeiE 
¢}LP<´ ��j-n$B�QFB�RlDSE�E�M9 �P�n$oNT,t�E`B�\sB�K^o�B�t+oNE�?�¸Xg$E�MrE{}LP<´�j�n~B�QFBsR<DSE�EiM	B�QSE#j-EiR$E�QSB�oNopq�B�MSMrn$ykE�T
DFP{t�Eaz$QSP-t$B�t$KNo^KNMODFKNes?·�~P-QXE �$Bsy�z$o^E��+W�P�Q�B{z$B�QrDSKNe�n+o�B�QZMrE�QO\@K^e�EaDFg$EiQSEay�B�q�t/E#B�j-n~B�QSB�RlDFEiEaDSg~BsD�DFg+E
T$Eio�B4q¾ �K^oNo�R+P�D	E��@eiE�E�T1MSP-ykE \sB�oNn+E y�P�QSE DFg$B�R B�e�E�QODhB�K^R z/EiQSe�EiRlDhB�j-E{P�W DSg$E DFK^y�Es?�� g$K^oNE�DSg$E�QrE
g~B�M�t�E�EiR E��3DFEiR$MSKp\-E�QSEiMSE4BsQSehg P-R�}LP<´�j-n~BsQFB�RlDFEiE�M�K^R MSy�B�oNo MSe�B�oNE�d�¸9x EiR<\3K^QSP-R$ykE�RlDSM&
&E�?¹j$?�� B
oNP3e4Bso·R$EiDJ �P-Qr� ��P-Q#B�MO �K^DFehg �	DSg$E�QrE�K^MaB�M#q�EiD`R$P�T$E�z$o^P�q@ykE�RlD`P�WZMrE�QO\@K^e�EiM` �K^DSg1EiR$T@G¢DFPsG�E�R$T�}LP<´
P�\-EiQaDSg$E{¥JRlDFE�QrR$EiD�?k�7P�QfDFg$K^M	QSE�B�MSP-R \3KNT$EiP�P�\�E�QaDFg$E�¥JRlDSE�QSR+EiD`P-z/EiQFBsDSE�Man$R$T+E�Qae�P-ykz$o^EiDFEio^q*t/EiMrDOG
EiV/P-QOD»eiP-R$T$KpDFKNP�R$M�?¬�7QrP-y�DSg$E¾z�E�QrMSz�E�eiDSK^\�E¾P�WCDFg$E�\@K^T$E�P|E�R+e�P3T$E�Q �%DFQSB�R$MSykK^DrDFEiQ��ZP-z�E�QSBsDFK^R$j KNR5B
t�E�MrDOGJEHV P-QOD#E�Rl\3KNQSP�R$y�EiRlD`y�B4q,QrE�m<n$KNQrE�DFg~BsD`B�DFQSB�R$Mry�K^MSMSK^P-R MSehg$Eiy�Ekt�EkT+E�MSK^j-R$EiT| �KpDFg¤W�E4BsDSn$QSEiM
DFP{EiR$MSn$QrE`QrP-t$n$MODFR$EiMSM9DFP{z~B�eh�sEiDCoNP-MrMSE�M9B�MX �E�o^o;B�M�z/P�DSE�RlDFKNB�oNopqkMSKNj�R$K��~e�B�RlDX\sB�QSKNBsDFK^P-R$MZK^R�T+E�o�B4q�?
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¦CP�QSy�B�oNopq��9K^W }	Pl´ j-n$B�QFB�RlDSE�E�M�E��@K^MrD��LDSg$E�R DFg+E�QSE1B�QrE�B�o^MSP MSP�y�E e�P�R$MrDSQFB�K^R<DSM*P�R]DSg$E1R<n$y�t/EiQ
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P-R$opq�t/E`n$MSEiT¾DFP�B�T~B�z+D9DFg+E` �B�q�DFg+E�KNR@W�P-QSy�BsDFK^P-R�KNM9MSEiRlD�
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DFQSB�R$Mrz/P-QODfDSg$E�MrE�W�QFB�ykE�M � BsR$T,DFg$K^MCeiQSE�BsDFEiM	B�R,K^R$K^DSK�B�o�oNBsDFEiR$eiq 
&n+MSE�QrMLP�W B�n+T$KNP�P-QC\3KNT+E�P»P�\�E�QLDFg+E
¥JRlDFEiQSR$EHDX �KNoNo�g~B4\-E	E �@z/EiQSKNEiR$e�EiT�DFg$K^M �H?�¥JR+MrDFE�B�T�K^W;BsoNo7DFg$EiMSE	KNR+K^DFKNB�o$W�QFBsy�EiMXB�QSELB�\sB�K^o�B�t+oNEXW�QSP-y DFg+E
z$QrP��3q���DFg+E�R�DSg$E�T+E�o�B4q, �K^oNo�t�E�o^E�MrM#DSg~B�R ��� � W�QFB�ykE{KNRlDFEiQr\sB�o^M�?»´@E�eiP-R$T��·EH\-EiRªK^W�n$MSEiQSM T+P*R$PsD
MSg$B�QSEkT~BsDFB ��KpD#e4B�R1t/E{MSg+P� �R 
&MSEiE � v-u�� �fDFg~BsD`e4Bsehg$KNR$j*B�o^oNP� �M#B�ykP-QSE{QrP-t$n$MOD�T$EioNKp\-E�QOq P�WZT$BsDhB �
MSK^R$e�E�KpD�KNM�o^E�MSM�o^KN�sE�o^q|DFg$BsD{oNP-MrMSEiM�
�P-Q�E��@eiE�MSMrK^\�E¾T$Eio�B4q �` �KNoNo�P@eie�n$Q�K^R DFQFBsR$MSykK^DrDFKNR+j¾T~BsDFB,W�QSP-y
DFg+E�e4B�ehg$E�DSP,DFg$E�T+E�e�P3T$EiQ��� �g$E�QrE4B�M�DSQFB�R$MOW�E�Q�W�QrP-y DFg$E�ykP-QSE �rT$K^MrDhBsR<D � 
&K^R�DFEiQSykM�P�W�R$EiDJ �P-Qr�
DFP�z/P-o^P-j�q ��MrE�Qr\�E�Q� �P�n$oNT�t/Eao^E�MSM�QrE�oNKNB�t$o^E�?

��E{e�B�R1QrP-n$j-g+o^q,T+K^\3KNT$E`DFg$EkB�z$z+QSPlB�ehg+E�M#n$MSEiM#W�P-QC\@K^T$E�P�e4Bsehg$KNR$j�K^R<DSP�W�P-n$Q	e�oNB�MSMrE�Mi?���KNQSMOD	K^D
KNMXz�P-MrMSKNt+oNELDFP{MODFP-QrE#eiP-ykz$oNEHDFEL\3KNT$EiP{MSE�m<n$EiR$e�EiMLP-R$opq��+DSg<n$M�QSE�z+oNKNe�BsDFK^R$j�z~B�QODFMXP�W�DFg+E#eiP-RlDFEiR<DCP�W�B
MSEiQr\�E�Q�KNR�DSg$E	e4B�ehg+E�? ¸Xg$KNM�B�z+z$QSPlBsehg�K^MXBsDrDFQFBseiDFKp\-ELK^R�K^DSMZMSK^y�z$o^KNeiK^DJq��@B�R$T�K^R$T$EiE�T�KNMZDSg$E	P-R$E	ykP-MrD
 �KNT+E�o^q�n$MSEiT,R$P� ZBsT~B4q@Mi?9�7P�Q9E �+B�y�z+oNE	DFg$K^MCK^M9B�ehg$KNEH\-EiT,tlq*QrE�z$o^KNe�BsDFK^R$j \3KNT$EiP»MSEim<n$E�R$eiE�M	eioNP-MrEaDSP
DFg+E	E�R$T�n$MrE�QSM �7MSP�DFg~B%DXKNR�EHV EieiD�ykKNQSQrP-Q�MrK^DSE�M�B�QrE	t$n$KNo^T»DFg$BsDXMrDSP-QSE	DSg$E	QSEioNEi\sB�RlDZ\3K^T$E�P{MSEim<n$E�R$eiE�M
B�R$T�W�QSP�y  �g$KNehg*E�R$T*n$MSEiQSM9e4B�R*T$KNQrE�eHDFo^q»MrDSQSE4Bsy MSE�m<n$EiR$e�EiM	P�W·K^RlDFE�QrE�MOD4? ¸Xg$KNM9y�K^QSQrP-QSK^R$j g~B�M�DFg+E
T$K^MFB�T+\sB�RlDFB�j-E	P�W�R$P�D�t�E�KNR+j{\�E�QOq�MSe4Bso�B�t$o^ELj-Kp\-E�R�DFg+E#QrE�oNBsDFKp\-E�opq�oNB�QSj-EfMSKN�iE�M�P�W�DFg$E	\3KNT+E�PkT~BsDhB@?

´@E�eiP-R$T�� KpD KNM`z/P�MSMSK^t$oNE{DFP¤MODFP-QrE�P-R$opq1B¾z$QSE	� � PsWXDFg$E»\3K^T$E�P,T$BsDhB ��K¢?¹E�?�� B�oNo�DFg+E»W�QFB�ykE�M#DFg~B%D
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DFg+E`T$Eie�P3T$E�Q� �KNo^o�R$E�EiT*DSP»MrDFB�QrD9T$Eie�P3T$KNR+j»B�R+T*W�P-QX �g$K^ehg¾K^D� �P-n$o^T*R$P�QSy�B�oNopq» �B�K^D ��� � MSE�eiP-R$T$Mi?
¥�WZDSg$KNM#z$QSE	� �1KNMae4Bsehg$E�T B�M#z$QrP-z/P�MSE�T�KNR � v 	 ��BsoNo·DFg+E�K^R$K^DSK�B�o·oNBsDFEiR$eiq¤ �K^oNo�t�E»Bst$MSP-Qrt/EiT1 �KpDFg$P-n@D
QSEim<n$KNQrKNR$j{DFg~B%D9DSg$Ea �g$P-oNEaMrE�m<n$E�R+e�E�t�E#MODFP-QrE�T°?�d DSg$KNQrT¾B�z+z$QSPlBsehg* �P-n$oNT¾B�oNo^P� ²t�P�DFg�DFg+E`z$QrE � �
B�R$T�B	MSEHD�P�W/KNRlDSE�QSykE�T+K�BsDSEZW�QFB�ykE�M·DSP#t�E�MrDSP-QSEiT�B�M�K^R � vlb �<v�u �:?·¸Xg$KNM B�z+z$QSPlBsehg�z$QrP�\@K^T$E�M DFg+E9MSB�ykE
t�E�R$E	�$DFMLPsW z$QSE	� �,e�B�ehg$K^R$j�t$n+DLB�oNMrP�B�T+T$MfDFg+E�BsDSDSQFB�eHDFKp\-EaW�E4BsDSn$QSE PsW�y�P�QSE�QrP-t$n$MODLT$EioNKp\-E�QOq-?C¸Xg$E
KNRlDSn$K^DSKNP-R¤K^M	MSKNykz$o^E��	K^W�KNRlDSE�QSykE�T+K�BsDSE�MFB�ykz$oNEiM#B�QSE{MrDSP-QSEiT���B�R$T1DSg$E�MrE�e�B�R|t/EkT$E�o^K^\�E�QSEiT1QrE�o^K�B�t$opq
DFP DSg$ELT$Eie�P3T$E�Q �$DFg$EiR�DFg$ELz+QSP-t~Bst$KNo^K^DJq�DFg$BsDZDFg+E	T$E�eiP@T$EiQXt$n+V/E�QZ �K^oNo��rMrDFB�Qr\�E �{KNM�e�oNE�B�QSopqkQSE�T+n$e�EiT°?
��K^R~B�oNopq��lKpD�K^M�z�P-MSMrKNt$o^E9DSP T$E	�~R$ELe�B�ehg$KNR+j MrDSQFBsDSE�j-K^E�M�DSg~BsD�QSE�opq{P-R�B�Mre4B�oNB�t$o^E9W�P-Qry»B%D W�P�Q�DFg+EC\3KNT$EiP
MrDSQSE�B�y B�M KNR � � ' �¢?·¥JRkDFg$K^M�Mre�EiR~B�QSK^P"�lDFg$E9e4Bsehg$EC �K^oNo~MrDSP-QSE9MSP�y�E�P�W°DSg$E9o�B4q-EiQSM P�W DSg$EC\3KNT+E�P#MrDFQrE4B�y
MSP,DSg~BsD`DFg$E�MrE�QO\-E�Q{P-R+o^q|R$E�EiT$M DFP¾z$QSP�\3KNT$E�DFg$E�g+KNj-g$EiQ�QrE�MSP�oNn+DSKNP-RªoNB4q-E�QrM���KpWZDFg$E�e�B�ehg$E�BsoNQSE�B�T+q
e�P�R<DFB�KNR+M{DSg$E�e�PlBsQSMSE�oNB�q�E�QrM�? ¸Xg$KNMkB�z+z$QSPlBsehg5K^M�MSKNykKNoNB�Q`DSP¤DFg$E �rMrP�W D{e4B�ehg+KNR$j �1B�z$z+QSPlB�ehg�n$MrE�T
W�P-QaKNy�B�j-EiMaKNR � �<> �;�lv�� B�R$T1z$QSEiMSEiQr\-EiM DFg$E{\3KNT$EiP*T+E�oNKp\-EiQrq|BsD`oNP� �E�Qam<n~B�oNKpDJq KNR e4BsMSE�M` �g$E�QrE�DFg+E
R$EHDJ �P-Qr��t~B�R$T@ �KNT+DSg*K^MXoNP� a?

¥�D�KNM;R$P�D�R$Eie�E�MrMFB�QOq#KNRaj-E�R+E�QFBso<DSP�z/EiQrW�P-Qry²DFg$E E�R+e�P3T$KNR$j�K^R`B�MSz�E�eiK�B�oly�B�R$R+E�Q;t/Eie4B�n+MSE DFg$E T~BsDFB
KNM�j-P�KNR$j�DFPkt�E`e�B�ehg$E�T ?X¥JR�W&B�eHDfKpD�y»B4q�t�Eaz$QSEHW�E�QFBst$oNEaW�P-QXDFg$E#E�R+e�P3T$E�Q�DFPky»Bs��E#R$P»BsMSMSn+y�z+DSKNP-R+M
B�t�P-n+DC �g$EiDSg$E�QfDSg$E T~B%DhB� �K^oNo;t/E`e4B�ehg+E�T°? �9P� �Ei\�E�Q �;DSg$E�z+QSP-t$o^E�y P�W T$Eie�K^T$KNR$j� �g$KNehg¾W�QSB�ykE�MCDSP
e4Bsehg$E�
�P-Q#BsDa �g~BsD#QSEiMSP-o^n+DFK^P-R �LKNML\�E�Qrq|MrKNykKNo�BsQCDFP�DFg$E{QSBsDFEke�P-RlDSQSP-o�z$QrP-t$o^E�ykMa �E� �K^oNo·eiP-R$MrKNT$EiQ
R$E �@D���B�R$T�MSK^y�K^o�B�Q DFE�ehg+R$KNm<n$EiMCe�B�R*t�Ean$MSEiT�DSP�MrP-o^\�E	DFg$Eiy*?
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¸Xg$E�z$QSEH\@K^P-n$M�MSEieiDFK^P-R�g$B�M�Mrg$P� �R�g$P�  j-n~BsQFB�RlDFEiE�K^R$jCDSg~BsD;DFg$E�T$E�eiP@T+E�Q�B�o^ �B4q@M�g~B�M�T~BsDFB9DFP9T$Eie�P3T$E
QSEim<n$KNQrE�M	DFg$E DSQFB�R+MSykK^DSDSE�T¤t$KpDFMODFQSE�B�y DSP�e�P-ykz$opq* �KpDFg|B�MSEiQSKNEiMaP�W QFBsDSE�e�P-R$MODFQSB�KNRlDFMi? ¸Xg$EiMSE{e�P-R3G
MrDSQFB�K^RlDFM�T$E�z�E�R$T�P-R`DSg$E DJq3z�E�P�W@DFQSB�R$MSykKNMrMSK^P-RaE�Rl\3KNQSP�R$y�EiRlD�eiP-R$MSK^T$E�QrE�T���KNR$eioNn$T$K^R$jXDFg$E \sB�QSKNB�t$K^oNK^DJq��
P-QXoNB�eh�»P�W �+KNR�DFg+EaDSQFB�R+MSykK^DSDSE�T�QSBsDFE!�$DFg$E	EiR$T@G�DSPsGJEiR$T�T$E�oNB�q��$EiDSe�? ¸Xg<n$M���BsW DSE�Q�B DFQSB�R$Mry�K^MSMSK^P-R�E�R3G
\3KNQrP-R$ykE�RlDXg~B�MXt�E�EiR*ehg+P-MSEiR��~DFg$EL\3KNT+E�P�E�R+e�P3T$E�QX �KNo^o t�E	QSEiMSz�P-R$MSK^t$oNECW�P-QZz$QrP@T$n+e�KNR+j�B t+K^DFMODFQrE4B�y
DFg$BsD9y�EiEiDFMXDSg$EaQSE�o^Ei\sB�RlD9T$E�oNB4q�e�P-R+MrDFQSB�KNRlDSM�? ¸�PkT$PkMSP{ �E#R$E�EiT,B{QFBsDSEae�P-RlDFQrP-o;B�o^j-P-QSKpDFg$y BsD�DFg+E
\3KNT$EiP¾EiR$e�P3T$E�Q ��K¢?¹E�?��·B�R�B�oNj�P-QSKpDFg$y DSP,B�MrMSK^j-RªB�m3n$B�RlDFKN�iE�Q#DFP,E�B�ehg�W�QFBsy�EkP-Q#e�P3T$KNR$j*n$R$KpD���MSn$ehg
DFg$BsDaDFg$Eke�P-R+MrDFQSB�KNRlDSM�B�QrE{y�EHD�BsR$T|DSg$E{\@K^T$E�P�m<n~B�o^K^DJq¤K^M#j�P@P3T°?�¦CP�DSE{DSg~BsD#MSn+ehg B�QSBsDFEke�P�R<DSQSP-o
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B�o^j-P-QSKpDFg$y�KNM�R$EiE�T$EiT,QSEijlB�QrT$oNEiMSM9P�W�DSg$E`Mre�EiR~B�QSK^P»eiP-R$MSK^T$E�QrE�T 
:£�¥�Y ��£;¦C¥�Y P-QC� ¶�Y �H? �CP� �Ei\�E�QLK^R
DFg+E`� ¶·Y e4B�MrEaDSg$E#QFBsDSE	MSE�o^E�eHDFKNP�R*g~BsM�DSP{t/EaT$P-R+E`t~BsMSE�T�MSP�oNE�opq�P-R � �E: 5 ? : 5 B�MrMSn$ykz+DSKNP-R$M�P-R�DFg+E
ehg~B�R+R$E�oXt�E�g~B4\3KNP�Q��� �g$KNo^E�KNRªDSg$E�P�DFg+E�Q DJ �P|e�B�MSEiM{K^D�K^M�z/P-MrMSK^t$oNE»DSP,DhB��sE�KNRlDFP B�eie�P-n+R<Dkein$QSQrE�RlD
ehg~B�R+R$E�o;e�P�R$T$K^DSKNP-R+MZDFP{T$EiDSE�Qry�K^R$ELDFg$EaQSBsDFE	DFP{n$MrE#BsD�DFg$EaE�R+e�P3T$E�Qi?

¥JR5DSg$KNM{MSEieiDSKNP-R� �E� �KNoNo�z$QSP�\3KNT$E*B�R�P�\-E�QO\3KNEi  PsWLQFB%DFE�e�P-RlDFQrP-oXDFEiehg$R$KNm<n$EiM�DSg~BsDkg~B4\-E*t/EiE�R
z$QrP-z/P�MSE�T�K^R�QSEie�E�RlDXq�E4B�QrM�? ¥�DXKNM  �P�QrDFg�R$PsDFKNR+j�DFg~B%D� �g$K^oNEfy�n$ehg�P�W�DFg$E	QrE�MrE4B�Qrehg�K^R»\3KNT$EiP�e�P3T$KNR+j
g~B�M�t/EiE�R T$QrK^\-EiR tlq�DFg+E�T$E �$R$K^DSKNP-R1P�WX �KNT$Eio^q�B�e�eiE�z+DSE�T MrDFB�R$T~BsQST$M�
�MSn$ehg�B�M �`?c>�º-v � x*� ¶ µfGO> �
EiDSe�� �°DFg$EiMSE{MrDFB�R$T~B�QrT$MaT$P�R$P�D	T+E �~R$E�DSg$E�P-z�E�QFB%DFKNP�R¤P�W DFg$E�EiR$e�P3T$E�Q�
�KNR,W&B�eHD	DFg$K^MLz$QrP-t~B�t$opq,g~BsM
B¤oNP�D�DFP T$P¤ �K^DSg DSg$E�K^Q MSn+e�e�EiMSM�MSKNR+e�E�DFg$K^M{B�z$z$QrPlB�ehg5B�oNo^P� �M e�P-ykz~B�R+KNE�M`DFP z$QSP�\3KNT+E�P�z+DFK^y�K^��E�T
E�R+e�P3T$E�QrM DFg~BsD�z$QSP�\3KNT+E�B,T$KpV EiQSE�RlDSK�BsDSE�T�z+QSP3T$n$eiD� �g$KNo^E»y�B�KNRlDhBsKNR$K^R$j�MrDhBsR$T~B�QrTªe�P-ykz~BsDSKNt$K^oNKpDJq"�U?
¸Xg<n$M���QSBsDFE�e�P-RlDFQrP-o �/ �g$KNehg¤K^MLz/EiQrW�P-Qry�EiT¤BsDLDSg$E EiR$e�P3T$E�Q ��KNMCR$P�D	z~BsQrD	P�W�DSg$E�MrDFB�R$T~BsQST��°MrP�DFg~B%D
y�B�Rlq	T$K^V/E�QrE�RlD�QFBsDSE�eiP-RlDFQrP-o-DFEiehg$R$KNm<n$EiM�e�B�R`t�E�B�z$z$o^KNE�T	 �g$K^oNE�z$QrE�MrE�Qr\3K^R$jfMODhB�R$T$B�QST#e�P-ykz~BsDSKNt$K^oNKpDJq
BsDXDSg$EaT$E�eiP@T$EiQ�?

¥JR5´@E�eHDFKNP�R¬>* �E�P-n+DSoNK^R$E�TªDSE�ehg$R$K^m<n$E�M�DFP¤EiMrDSKNy�BsDFE�QSBsDFEiM{BsD  �g$K^ehg MSE�m<n$EiR$e�EiM»P-Q�MSE�j�y�EiR<DSM
 �K^DSg$KNR,B»MSEim3n+E�R$eiE�Mrn$ehg¤DFg~BsDfT$E�j�QFB�T~B%DFKNP�R,KNMCz$QFB�eHDFK^e4B�o^o^q�KNykz�E�QSeiE�z+DSKNt$o^E�?�� g$KNo^E`DFg+E T$KNMre�n$MrMSK^P-R
W�P3e�n$MrE�T�P-R�P�V7GJoNK^R$EXE�R+e�P3T$KNR$j 
&Es?wj+? �3n$MSK^R$j BaDJ �P%GJz~B�MrMZB�o^j-P-QrK^DFg+y ��KpD KNM e�P-R+e�E�Kp\sB�t$oNE�DFg$BsDZBsz$z$QSP��@KpG
y�BsDFE9P-R@G�oNKNR+EZDFE�ehg+R$KNm<n$EiMZe�P-n+oNT»t�EfT+E�QSKp\-EiT»W�QSP-y DSg$E�MrE	B�z$z+QSPlB�ehg+E�M�? ¸Xg$ECR$E��3D�MrDFEiz�KNR�B�R~B�opq3��KNR+j
DFg+E9z�E�QOW�P-QSy�B�R$eiEXP�W BaMOq3MrDFEiy W�P-Q·\3KNT$EiPaT$E�o^K^\-EiQrq�P�\�E�Q B	R$EiDJ �P-QS��K^M·DFPaT$EHDFE�Qry�K^R$EZ �g~BsD QrE�MSP�n$QSeiE�M
B�QrEXQSE�m<n$K^QSEiTkDSP#T+E�oNKp\-EiQ·DFg$K^M�z/EiQSe�Eiz+DFn$B�oNopq oNP�MSMSo^E�MrM·\@K^T$E�P+?�¸Xg$E9QSEiMSP-n$Qre�EiM  �E9B�QSEXK^R<DSE�QrE�MrDSE�TkKNRkB�QrE
DFg+Efehg~B�R+R$E�o�ehg~B�QSB�eiDSE�QSK^MrDSKNe�M �@K^R$e�o^n$T$K^R$j`KpDFM QFB%DFECB�R$T»T+E�o�B4qkz�E�QrW�P�QSy�B�R$e�EiM��<DFg$E9T$Eio�B4q{E��@z�E�QSK^E�R$eiE�T
tlq�DSg$ELn$MrE�QZt�EiW�P�QSEf\3KNT+E�P T~B%DhB�z$oNB4q@t$B�eh��MODhB�QODFMXBsR$T�DFg$ECy�Eiy�P�QrqkQSEim3n+KNQSEiT�BsD�DSg$EfT+E�e�P3T$EiQ�? ¥�DZK^M
t�E�e4Bsn$MSE�DFg+E�MSE�PsDFg$EiQ	QSE�MrP-n$Qre�E�M 
�E�?¹j$? �°DSg$E R$EHDJ �P�QS�,t~BsR$T+ �KNT@DFg �LB�QrE R$P�D	B�t$n$R$T$B�RlDaP-QfW�QSEiE DFg~B%D
T$EioNK^\�E�QrKNR$j DSg$EaMSE�m<n$EiR$e�E BsD�K^DSMXKNT$E�B�o°QFB%DFE	y�B�q�R$P�D�t�EaW�E�B�MSK^t$oNEs?

� ��� * ����� � � ���'����
 � % ��� � 	����	����� �

¥JR»E�B�ehg�P�W DFg$Ef�7P�QSy n$oNBsDFK^P-R$M·T+KNMSein$MSMrE�T�K^RkDSg$Efz$QrEi\3KNP�n$M�MrE�eHDFKNP�R��3 �EfT+E�QSKp\-EiT�B`MrEiDZPsW�e�P-R+MrDFQSB�KNRlDSM
P-R�DSg$ELQFB%DFE�MXz+QSP3T$n$e�EiT�t<q�DFg$EC\@K^T$E�P�EiR$e�P3T$EiQ�? ¦CP�DSEfDFg$BsD�B�o^o/P�W;DSg$E�MrE	e�P-R$MODFQSB�KNRlDFMXg$B�T�DFg$ECW�P-QSy
P�W�QSEiMrDFQrKNeHDFKNP�R$M	P-R¤DFg$EkB4\-EiQFB�j�EkQSBsDFE!�;P-QLDFg$E�DSP�DhB�o�QFBsDSE�W�P-Q	z~B�QODFKNein$o�BsQfMSEHDFM#P�W W�QFB�ykE�Mi? ¥JR1PsDFg$EiQ

v-u



 �P-QST$M �~DFg$EiMSEae�P-R+MrDFQSB�KNRlDSM9T+KNT�R$P�D�Mrz/Eie�K^W q»DFg$E	R<n$y t�E�Q�P�W�t$KpDFMZDFP{t�E	n$MSEiT*W�P-QXK^R$T$Kp\@K^T$n~B�o7W�QFBsy�EiM
t$n+D9QSBsDFg$EiQXKNR$T+KNe4B%DFE�T�DSg$EaP�\�E�QSB�oNo�QSBsDFELW�P-Q � G 2'= ? � � :���� 2 G ?

dfMrMSn$ykE�DFg~BsD	 �E�e�P�R$MSK^T$E�QaP-R$E�Mrn$ehg|e�P-R$MODFQSB�KNRlD���K:?wEs? �/DFg$E�DFPsDhB�o�R3n+y t/EiQ	P�W�t$K^DSMfW�P-Q	B�MSEHDaP�W
W�QFBsy�EiMLg~B�M	DFP�t�E�oNEiMSMLDSg~B�R MSP-ykE�z$QrE�MSeiQSK^t/EiT1Bsy�P-n+R<D�?�¸Xg$EiR|DSg$E�m<n$E�MODFK^P-R1QrE�y�B�KNR+MfP�W�g$P�  DSP
B�o^oNP3e4BsDSE�t$K^DSM`Bsy�P-R+j�DSg$E�W�QSB�ykE�M�?�¸Xg$E»j�PlB�o�KNR|T$Eie�KNT+KNR$j�DFg$K^M#B�oNo^P@e�BsDFK^P-R¤MSg$P�n$oNT|t/E{DFP*z$QSP�\3KNT+E
DFg+E�y»B �@K^y n$y P�\-E�QSB�oNo�m<n~B�oNKpDJq-?a¸Xg$E{KNMrMSn$E�P�W m3n$B�oNKpDJq¾K^M���B�M	ykE�RlDSKNP-R$EiT¤E4B�Qro^q�KNR,DSg$E�ehg~B�z@DFE�Q �;B
T$K���ein$o^D·P-R$EZW�P-Q�\3K^T$E�P$?�¥JRky�B�Rlq e�B�MSEiM�DFg$EXMrE�oNEieiDSE�Tkm3n$B�oNKpDJq�eiQSK^DSE�QrKNP-R K^M·DFP	ykKNR$K^y�K^��E DFg$E�B4\�E�QFBsj-E
T$K^MrDFP�QrDFK^P-R�P�\-EiQ9DSg$EaMSEiD9P�W�W�QFB�ykE�M �~B�opDFg$P-n+j-g�B�z$z$QrPlB�ehg$EiMCBsQSE#B�oNMrP{n$MSEiT¾KNR�z$QSB�eiDSKNeiE��$Mrn$ehg¤B�MXDFg+E
£�E��@KNeiP-j-QSB�z$g$K^e P-z+DSKNykKN�4B%DFKNP�R � �-� ��P-QfDFg+Ekx*KNR@G x¾B �,e�QSKpDFEiQSKNP�R � �l¡ �¢?#¸Xg$EiMSE{DJ �P�DFEiehg$R$K^m3n+E�MaMSEiE�� �
KNR�T$KpV EiQSE�RlD{ �B�q3M �ZDFP|y�K^R$KNykKN�iE�DFg+E�T+KNMrDSP-QrDSKNP-R P�WCDFg$E� �P-QSMOD�W�QSB�y�E�K^R�DSg$E�MSEHD��XB�R+T5DFg<n$M�B�QrE
MSP�y�EH �g~BsD	eioNP-MrE�QfDSP�DFg$E �<R$P� �R|ehg~B�QSB�eiDSE�QSK^MrDSKNe�MfP�W DFg$E g<n$y�B�R,\3KNMrn~B�o�Mrq3MrDSE�y�? ´3DSKNo^o �7T$n$E DSP�K^DSM
QSEio�BsDSK^\�EZMSK^y�z$o^KNeiK^DJqaB4\-EiQFB�j�E9T+KNMrDSP-QrDSKNP-R`e�P-RlDSKNR<n$E�M�DSP	t/EZ �K^T$E�opq�n$MrE�TkB�R$T{y�B�Rlq�PsW�DSg$E�B�o^j-P-QSKpDFg$ykM
T$EiMSe�QrKNt�E�T�t/EioNP�  MrE�Ei��DFP{y�K^R$KNykKN�iE9DSg$KNM�ykEiDSQSKNes?

µaKp\-EiRªDFg~BsD`DFg$E»j-PlB�o P�W�QFB%DFE�eiP-RlDFQSP�o�KNM#DFP,y�B �@KNykKN�iE»B*m3n$B�oNKpDJq1ykE4BsMSn$QrE» �g$KNo^E»eiP-y�z+o^q3KNR$j
 �K^DSg¤MSP-ykE�QSBsDFE�e�P-R$MODFQSB�KNRlDFM ��B�R~BsDSn$QFBso� �B�q¾P�W�DhBseh�3o^E DFg$EiMSE�z$QrP-t$o^E�ykMfKNM9DFP�W�P-Qry n$oNBsDFE`B�MLQSBsDFEUG
T$K^MrDFP�QrDFK^P-R 
&ACI �XP-z+DSKNykKN��BsDFK^P-R�z$QSP�t$oNEiy�Mi?f¸Xg<n$MaBkDJq3z$K^e4B�o�W�P-QSy�n$o�BsDSKNP-R�z�P-MSEiM	B»z$QrP-t$o^E�y P�W�DFg+E
MSP�QrD4� ��KNR$T�DSg$E	t$K^DXB�oNo^P@e�BsDFK^P-RkDSP DFg$ELW�QSB�ykE�MZMrn$ehg�DSg~BsDXDSg$E	P�\-E�QSB�oNo/T$KNMODFP-QODFK^P-R�KNM�y�K^R$KNykKN�iE�T�BsR$T
DFg+E`Bsz$z$oNK^e4B�t+oNELQSBsDFE	eiP-R$MrDSQFB�K^RlDFM9B�QSEaykEiD�?

¸Xg$EXP�\-EiQr\3KNEH � �EXz$QrP�\3K^T$E�R$E �3D· �KNo^o3R+P�D·DFQOqaDFPLt�EZE��@g~Bsn$MrDSK^\-Es?�A9BsDFg$EiQ��-P�n$Q�j-P-B�o@K^M�DSPLz$QSP�\3KNT+E
E��+B�ykz$o^E�MXP�W�QFBsDSEae�P-RlDFQrP-o�B�o^j-P-QrK^DFg+y�M DFg~BsD�g$B�\�E`t�E�EiR*z+QSP-z�P-MSEiT*K^R�QSEie�E�RlD9q-E�B�QSMi? �Ln$QXEiy�z$g$B�MSK^M
 �KNo^oCt�E¤P-R B�o^j-P-QrK^DFg+y�Mkt~B�MrE�T P-R QFBsDSEHG�T$KNMODFP-QODFKNP�R¬P-z+DSKNykKN��BsDFK^P-R°? ¸Xg$K^M�e�oNB�MSM�PsW�BsoNj-P-QrK^DSg$y�M{K^M
n$MrEiW�n$o�Ei\�E�R»DSg$P-n$j-g{DFg+E�KNQ eiP-y�z+oNE��@KpDJq DFEiR$T$M�DSP`t�E�g$KNj�g°?�A9I²B�o^j-P-QSKpDFg$ykM�e�B�R»t�E9n$MSEiT»DFP#z$QSP�\3KNT+E
t�E�R$ehg$y�B�Qr�3MLW�P�QLP�DFg+E�QaB�z$z+QSPlB�ehg+E�M�? x*P-QrE�P�\-EiQ���P-R$E�e�B�R B�o^MSP�n$MrE DFg$Eiy DFP�T+E�QSKp\-E{B�z+z$QSP��@KNy�BsDFE
B�o^j-P-QSKpDFg$ykM��3 �g$E�QrE��7W�P-QXE��+B�ykz$o^E��~DFg$E �ODSQSn$E �»A9I \sB�o^n$E�M9B�QrE`QrE�z$oNB�e�EiT*tlq�\sB�o^n$E�M�P-t+DFB�KNR+E�T�W�QSP-y
ykP@T$EioNMi?

��E�QSEHW�E�Q�DFg+E�QrE4B�T+E�Q{DFP � '�� �XW�P-QkB�R P�\-E�QO\3KNEi  PsWfQSBsDFE�T$K^MrDFP�QrDFK^P-R P-z+DSKNykKN�4B%DFKNP�R1DFEiehg$R$K^m3n+E�M
B�R$TkDFg$EiKNQ�B�z$z$o^KNe�BsDFK^P-R DFP`QSE�MrP-n$Qre�ELBsoNoNP3e4B%DFKNP�R�z$QSP-t+oNE�ykM KNR�KNy�B�j-E�B�R$Tk\3KNT$EiP�e�P�y�z$QrE�MrMSKNP�R°? x*P-QrE
T$EHDhB�K^oNE�T�E��+B�ykz$oNEiM�P�W DFg$ECt/EiR$E �$DSMXP�W°DSg$E�MrEfDFEiehg$R$KNm<n$EiMXKNR�KNy�B�j-E9B�R$T»\3K^T$E�P eiP-ykz$QSEiMSMSK^P-R�e�B�R�t�E

�l½



W�P-n$R+T*K^R � '�> �¢?

� � � 	1* � � �/����� � � � � �

�~P-Q�y�B�Rlq B�z$z+oNKNe�BsDFK^P-R$M PsWfK^R<DSE�QrE�MrD»��P-R+MrDhBsR<D�[�KpDkACB%DFE 
¢�Z[�A�`DSQFB�R$Mry�K^MSMrKNP-R KNM�n+MSE�T ? � g+E�R
DFQSB�R$Mry�KpDSDFK^R$jLP�\-EiQ B��Z[ZA5ehg~B�R$R$Eio �<t$n+V/E�QrM�B%D�DFg$E�E�R+e�P3T$E�Q B�R$T{T$Eie�P3T$E�Q B�QrE�QSE�m<n$K^QSEiTkDSP#Mry�P3P�DSg
P-n+D�DFg$E�\sB�QSKNBsDFK^P-R$M{KNR�DFg$E*E�R$eiP@T$K^R$jªQSBsDFEiM�? [�n+V EiQSK^R$j�T~B%DhB�QrE�m<n$KNQrE�M�E��3DFQSBªy�Eiy�P-QOq�BsD�t/P�DSg
E�R+e�P3T$E�QfB�R$T,T$Eie�P3T$E�QfB�R$T,K^RlDFQSP3T$n$eiE�MfB�T$T$KpDFKNP�R~B�o�T$Eio�B4q�DFP�T$BsDhB{DFQFBsR$MSykKNMrMSKNP�R°?XdfM9DFg$E`E�R$eiP@T$EiQ
KNMZB�oNo^P� �E�T�DFP�z$QrP@T$n+e�EaB ykP-QSEf\sB�QrK�B�t+oNE9QFBsDSE�
&ykP-QSEft$K^DSM�W�P-Q�T+K��ke�n$opDZW�QFBsy�EiM��@W�EH �EiQXt$K^DSM�W�P-QZE�B�Mrq
W�QFBsy�EiM��~W�P-Q9E��+B�ykz$oNE��ZDSg$E�P�\�E�QFBsoNo;m<n~B�oNKpDJq� �KNo^o�t/E#t�EiDSDSE�Qi?9¸Xg<n$MCo�B�Qrj-E�Q�t$n@V EiQSM��/P-Q9E�m<n$K^\sB�o^E�RlDFopq��
KNR+e�QSE�B�MSEiT�E�R$T3G�DFP%GJE�R+T�T$E�oNB4q��@ �K^oNo~DFEiR$T»DSP QSEiMSn$opDZKNR�g$KNj�g$E�Q \@K^T$E�P�m3n$B�oNKpDJq � '�b'� ' 	 �¢?·¸�QFBsT$K^DSKNP-R~BsoNo^q��
QFB%DFE�eiP-RlDFQrP-o@g$B�M�t�E�EiR�MrDFn+T$KNEiT�W�QSP-yDSg$E�z�P-KNRlD�P�W$\3KNEH �P�W~ykE�ykP-Qrq���K¢?¹E�?���QSBsDFE e�P�R<DSQSP-o3 ZBsM�QSEim<n$KNQrE�T
DFP�B4\-P�KNT¤P�\-EiQr�~P� �KNR+j�DSg$E{B4\�BsKNo�Bst$oNE`t$n+V/E�QSM#BsDLE�R$eiP@T$EiQ#B�R$T T$E�eiP@T+E�Q�? �CP� �EH\-EiQ���B�MaKNR � '�b'��'4u�� �
 �E»g~B4\-E�B�MrMSn$ykE�T�DSg~BsD#MSn ��eiKNEiR<D�z$glq3MSKNe�B�o y�Eiy�P�Qrq¤K^M`B4\sB�K^o�B�t$o^E�B�R$T W�P-Qry n$o�B%DFE�T¤DSg$E�z+QSP-t$o^E�y
W�QSP�y DFg+E#z�P-K^R<D�PsW�\3KNEH  P�W�E�R+T@G�DSPsGJEiR$T*T+E�o�B4q�?

dfo^j-P-QSKpDFg$ykM�W�P-QfQSBsDFE`e�P-RlDFQrP-o�n+R$T$E�Q#�Z[�A ehg~BsR$R$E�o�eiP-R$T$KpDFK^P-R$M9g~B4\-E�t�E�E�R¤MODFn$T+KNE�T¤W�P-Q9q-E�B�QSMi?
¸Xg$EkKNR$KpDFKNB�o�Eiy�z$g$B�MSK^M# �B�MaDFP�T$E�QrK^\-E»B�z$z$QrPlB�ehg$EiM#DSg~BsD# �P�n$oNT|z$QSEH\-EiR<D E�R$eiP@T$EiQ`t+n+V EiQ`P�\�E�Qr�$P� 
B�R$T K^R,DFg$E{t�E�j-K^R$R$KNR+j�DFg$EiMSEkB�oNj�P-QSKpDFg$ykM9 �E�QrEkDFB�QSj�EiDFEiT|BsDaoNKp\-E�\3KNT+E�P�B�R$T¤ �E�QSE{QrE�m<n$KNQrE�T DFP�t�E
QSEio�BsDSK^\�E�o^q�MSK^y�z$o^E�?�¶ B�QSopq�E��+B�ykz$oNEiM KNR$eioNn$T$E � �lº �l�lb � �l �g$EiQSE�DFg$E9E�ykz$g~BsMSKNM K^M�MSKNykz$o^KNe�KpDJq-?;dfR+P�DFg$EiQ
E��+B�ykz$o^EkK^M	DFg$E{DFEiMrD`y�P3T$E�o ¡ � � 	�� B�o^j-P-QSKpDFg$y KNR�x¾� ¶ µLG >@?»¥JR|DFg$K^M#MrKNykz$oNE{BsoNj-P-QrK^DSg$y DSg$EkQFBsDSE
e�P�R<DSQSP-o^oNEiQ�T$E	�~R$EiMZt$K^D�QFB%DFECDFB�QSj�EiDFM W�P-Q�E�B�ehg�P�W�DSg$ECW�QSB�ykE9DJq3z�E�M��$B�R$T»DSg$E�R�BsDrDFEiy�z+DSM DSP ��EiE�z�DFg+E
QFB%DFEL �K^DSg$KNR�DFg$ELDFB�QSj-EHD�tlq»\sB�Qrq3K^R$j DFg$E	m<n~BsR<DSKN��BsDFK^P-R�MrDSE�z�MSKN�iE�? �fDFg+E�QXE��+B�ykz$o^E�MXP�W�QFB%DFE	e�P�R<DSQSP-o
KNR+e�oNn+T$E � �-u��aB�M� �E�oNoaBsM*BsoNj-P-QrK^DSg$y�MkDhB�Qrj-EiDSE�T W�P-Q�ykP-QSE¤QrE�e�EiRlD¾MODhB�R$T$B�QST$M �LMSn+ehg B�M*x¾� ¶ µLG��
� ¡�½ �7¡"' �¢?

ACB%DFEHG�T$KNMODFP-QODFK^P-R	t~B�MrE�T�P�z+DFK^y�K^�4BsDSKNP-RfDSE�ehg$R+KNm<n$E�M�MrDFB�QrD� �K^DSgaDSg$E�B�MSMrn$y�z@DFKNP�R#DSg~BsD�E4B�ehg`e�P3T$KNR+j
n$R$KpD 
&Es?wj$?��7E4B�ehg�W�QFBsy�E���e4B�R*t/Eae�P3T$EiT� �KpDFg�P-R$E#B�ykP-R$jkB �~R$K^DSEaR3n+y t/EiQ�P�W·eiP@T$K^R$j{z~B�QSB�y�EHDFEiQSM��
B�R$T¯DSg~BsD�E�B�ehg P�WaDFg$EiMSE e�P3T$K^R$jªz~B�QSB�ykEiDFEiQSM» �K^oNo9e�P-QrQSEiMSz�P-R$T�DFP BªQSBsDFE¤BsR$T�T$KNMODFP-QODFK^P-R¯z~B�K^Q�?
d DJq3z$K^e4B�oCB�z$z+QSPlB�ehg�eiP-R$MrKNMrDSM�DSg$E�R�K^R¬ykE4B�Mrn$QSK^R$j1DSg$P-MSE,ACI z$B�QFB�ykEiDSE�QrM�B�R$T5DFg$EiR�MSE4BsQSehg$K^R$j
DFg+E�MSz~B�eiE�P�W�B�oNo�B�T$ykKNMrMSKNt+oNE#MSP-o^n+DFK^P-R¾W�P-QfDSg$E�P-R$E`DFg~BsDaz+QSP�\3KNT$EiMLDFg$E�o^P� �E�MODaT$KNMODFP-QODFK^P-R* �KpDFg$P-n@D

� '



\3KNP-oNBsDFK^R$j�DSg$E�QFB%DFE eiP-R$MrDSQFB�K^RlDFM�?�¶ B�QSopq¾E �$Bsy�z$o^E�M	P�W�A9I P-z+DSKNykKN�4B%DFKNP�R¾B�o^j-P-QrK^DFg+y�M9KNR$eioNn$T+E � ' 	�� �
� ¡-> �%�+ �g$KNehg�T$E�B�o° �K^DSg�W�QSB�y�EfoNEi\�E�o�P-z@DFKNykKN��BsDFK^P-R°?

�LR$E�KNMSMrn$E�DFg$BsD{g~B�M DSP¤t/E�DFB���EiR5K^R<DSP B�e�eiP-n$RlDkKNRªDJq3z$K^e4B�o�\3K^T$E�P e�P3T$K^R$j¤B�o^j-P-QSKpDFg$ykM�K^M T$EUG
z�E�R$T$EiR$eiq��·K¢?¹E�?���DFg$E{W&B�eHD`DSg~BsD#m<n~B�RlDFK^��E�Q#MSEioNEieiDFK^P-R$M	W�P-QaMSP�y�E{W�QFB�ykE�M#BsV/E�eHDaDFg$EkQFBsDSE�T+KNMrDSP-QrDSKNP-R
z�E�QrW�P�QSy�B�R$e�E�W�P-Q#P�DSg$E�Q	W�QFBsy�EiM�?�¸Xg$K^M`z+QSP-t$o^E�y  �B�M �~QSMOD�MODFn$T$K^E�TªK^R � '�¡ �¢?�dCoNj-P�QSK^DSg$ykM	MSn$ehg BsM
DFg+P-MSEaKNR � ¡�v���P�Q � '�º ��DhB��sE#K^RlDFPkB�e�eiP-n$RlD�DFg$EiMSE#T$E�z�E�R+T$E�R$eiKNEiM�?

[�oNP3eh�l �KNMrE`BsoNoNP3e4B%DFKNP�R»B�o^j-P-QrK^DFg+y�M�B�QSELDSg$E�R�R$EiE�T$EiT*DFP{T$EHDFEiQSykKNR$E	g$P� ³DFP�T$K^MrDFQrKNt$n@DFELDFg+E	t$K^DSM
B�ykP-R$j�DFg$Ekt$o^P@eh�<M�K^R�B�W�QFB�ykE�?»dfz$z$QrPlB�ehg$EiM t~B�MrE�TªP�RªA9I P-z+DSKNykKN�4B%DFKNP�R,KNR$eioNn$T+E � ¡s� ��¡-¡ ��¡sº�� �
 �g$K^oNE MSKNykz$o^E DSE�ehg$R$K^m<n$E�M�Mrn$ehg{B�M�DSg$E�DSE�MrD·y�P3T$E�o@¡Cm<n~BsR<DSKN��BsDFK^P-R�MrE�oNEieiDSKNP-R Mrehg$E�ykE�B�QrEZB�o^MSPfn+MSEiW�n+o
K^W�eiP-y�z+oNE��@KpDJq�KNM�B{e�P�R$e�EiQSR°?

��P-ykz$oNE �+KpDJqkKNR�A9ICGJP-z+DSKNykKN�iE�T{QFBsDSELe�P�R<DSQSP-o B�oNj�P-QSKpDFg$ykM KNM�T+n$ELDFP�DJ �P�W&B�eiDSP-QSM � �~QrMrDZDSg$ELQSBsDFEUG
T$K^MrDFP�QrDFK^P-R¯\sB�oNn+E�M�BsD�E4B�ehg³P�W�DSg$E P-z�E�QFB%DFKNR+j�z�P-K^R<DSM� �P-n+oNT]g~B4\-E DFP�t/E e�P�y�z$n@DFE�T �LDFg$EiR³DFg+E
t�E�MrD�Bsy�P-R+j B�oNo�DFg+E¤B4\�BsKNo�Bst$oNE�P-z�E�QFB%DFKNR+jªz/P�KNRlDFM» �P-n$o^T�g~B4\-E,DSP t/E¾W�P�n$R$T°? [�q�W&B�Q»DFg+E �~QSMOD
e�P�y�z$o^E��@K^DJq`DFEiQSy_KNM·DSg$E9y�P-MOD E��@z�E�R$MrK^\-ECMSK^R$e�E�P-t+DFB�KNR+KNR$jLDSg$EfA9I T~BsDhB	EiR<DFB�KNo^M�e�P-ykz$QrE�MSMrKNR$jaDFg+E�R
T$Eie�P-ykz$QSEiMSMrKNR$jfDSg$E�T$BsDhB ��B�R$T�DSg$KNM�y»B4qag~B4\�E�DFPLt�E�T+P-R$E�W�P�Q�BfoNB�QSj�E R<n$y�t/EiQ�P�W7P-z�E�QSBsDFK^R$j9z/P-K^RlDFM�?
¸Xg<n$M��/MSEH\-E�QSB�o�B�n+DFg+P-QSM9g~B4\-E`z$QSP-z�P-MrE�T,Bsz$z$o^q3K^R$j�DFg$E�ACI P-z+DSKNykKN�4B%DFKNP�R�BsW DFEiQ9ykP3T$E�o^MXP�W·DFg+E�A9I
ehg~B�QSB�eiDSE�QrKNMrDSKNeiM9g$B�\�E`t�E�EiR*T+E�QSKp\-EiT°? ¶��+B�ykz$o^E�M�P�W�DFg$K^M�B�z$z$QrPlB�ehg�KNR$eioNn$T$E � ¡-b ��¡ 	 ��¡�u �¢?

dfM�R$Ei ªMrDhBsR$T~B�QrT$M�W�P�Q�eiP-ykz$QSEiMSMSK^P-R`B�QSE T$E	�~R$E�T`DFg$EiQSE�B�QSE�W�QSEim<n$E�RlDFopqaR$Ei  ykP3T$E�M;P�W@P-z�E�QFB%DFKNP�R
DFg$BsD	 �EiQSE{R$P�DLz/P-MrMSK^t$oNE� �KpDFg z$QrEi\3KNP-n+M	MrDhBsR$T~B�QrT$M#B�R$T¤DFg~B%D	g~B4\-E�DFP�t�E DhB��sE�R KNRlDSP�B�e�eiP-n$RlD#t<q
DFg+E#QSBsDFEaeiP-RlDFQSP�o�B�oNj�P-QSKpDFg$y�?

dfM9B�R�E��+B�ykz$o^E��@DSg$E �`?c>�º-v MODhB�R$T$B�QST�B�o^oNP� �MXB \sB�QSKNB�t$oNECR<n$y t�E�QXP�W;W�QFBsy�EiMXz/EiQXMSE�eiP-R$T�DFP{t�E
n$MrE�T°?�dCR�E��+B�ykz$oNE�P�W°QFBsDSECeiP-RlDFQSP�o�n+MSKNR+j B#\sB�QrK�B�t+oNEXR<n$y t�E�Q P�W°W�QSB�y�EiM�e�B�R»t�E�W�P-n$R$T�KNR � º-½'�@º"' �¢?
¸Xg$EiQSE	B�QrE9DJ �P y�B�KNRkT$K���ein$o^DSKNEiM K^R»y�B��<KNR$j#B#T$E�eiKNMSK^P-R�Bst/P-n@D�DSg$E �rK^T$E4Bso �	W�QFB�ykE9QFBsDSE9W�P-Q�B`j�K^\-EiR
MSeiE�R$Es?���K^QSMODae�P-R$MrKNT$EiQaQFBsDSE�?k�~P-QaB�j�K^\-EiR1QSBsDFE DFB�QSj�EiD#K^Day�B4q,t�E{DSg~BsD#oNP� �E�QrKNR$j�DFg+E{W�QSB�ykE�QFBsDSE
DFP¾oNP� �EiQ�DFg+E�e�P3T$KNR$j¾QFBsDSE�
�W�EH �EiQ W�QFB�ykE�M`DFP,t�E�e�P3T$EiT ��t/Eie�P-ykE�M�e�P-n$RlDSE�QSz+QSP3T$n$eiDSK^\�E�MSKNR+e�E�DFg+E
E�R+E�QSjsq�KNR�DFg$E#QSEiMSK^T$n$EaW�QFB�ykE�MXK^R$e�QrE4B�MrE�MCB�M9DSg$E	W�QFB�ykE	QFB%DFEaT$E�eiQSE�B�MSEiT 
&MrKNR$eiE#W�QSB�y�EiM9B�QSE	W�n$QODFg$EiQ
B�z~BsQrD�DSg$E�QrE	KNM�oNE�MrM�DFEiy�z�P-QSB�o7QSE�T+n$R$T~B�R+eiq �H? ¸Xg<n$MZDFg$EiQSE	K^M�oNK^��Eio^q�DFP�t�E��3W�P-QZB`j-K^\�E�R�e�P3T$K^R$j QFB%DFE��
B�R|P-z+DSKNy�B�o�W�QFBsy�E{QFB%DFE���KNR DFg+E�MrE�R$MrE»P�W�DFg$Ekm<n~B�oNKpDJq¤P�W�DFg$EkQSEie�P-R$MODFQrn$eiDSE�T MSEim<n$E�R$eiE�KNR+e�oNn+T$KNR$j

�<>



E�QrQSP-Q»z/P-MrMSK^t$o^q DFg+E¤EiV/E�eiD�PsW	W�QFB�ykE¾K^R<DSE�Qrz/P-oNBsDFK^P-R°? ´@E�eiP-R$T e�P-R+MSKNT+E�Q»DSg$E¤KNMrMSn$E,PsW`z�E�Qre�Eiz+DFn~Bso
m<n~B�o^K^DJq-?¾¶·\-E�R KpWXDFg$E�MSE�m<n$EiR$e�E�t�E�K^R$j,e�P�R$MSK^T$E�QrE�T T$P3E�M R+P�D�g~B4\-E�B*\-EiQrqªg+KNj-gªo^Ei\�E�o�PsW�y�P�DSKNP-R
QSEiT$n$eiKNR$j9DFg$E�W�QFBsy�E QFB%DFE� �KNo^ole�P-ykE BsD�B9eiP-MrD�P�W$MrKNj-R+K��~e�B�RlD�z�E�Qre�Eiz+DFn~Bso3m<n~BsoNK^DJqLT$E�j-QSB�T~BsDSKNP-R �sMrKNR$eiE
DFg+EkT+E�e�P3T$EiT�MSEim<n$E�R$eiE»y�B4q¤B�z$z�E4BsQaDSP�g~B4\-E ��#rE�Qr�<q ��y�PsDFKNP�R°?�¸Xg$K^M #rE�QS�<K^R$E�MrM#e�B�R|t/E{QSEiy�P�\�E�T
DFP�MrP-ykE�E��3DFEiR<D#tlq,n+MSKNR+j�W�QFB�ykE KNRlDSE�QSz�P-oNBsDFK^P-R*DSE�ehg$R$K^m<n$E�M ��K^R¤z~B�QODFKNein$o�BsQfykP�DFK^P-R¾eiP-y�z�E�R+MFBsDSE�T
W�QFBsy�E	K^R<DSE�Qrz/P-oNBsDFK^P-R»DSE�ehg$R$K^m<n$E�M9MSn$ehg¾B�MXDFg$P�MSE	W�P-n$R$T�KNR � ºl> �:?

¸Xg$E�R$EH  x¾� ¶�µfGJ�¾MrDhBsR$T~B�QrTªQFB�K^MSEiM�P�DSg$E�Q`KNRlDFEiQSE�MODFK^R$j,m<n$E�MODFK^P-R$M���Mrn$ehg B�M`y�EHDFg$P3T$M`DSP,P-z@G
DFK^y�K^��EkDFg$E�eiP@T$K^R$j,P�WCe�P�R<DSP-n$Q�K^R+W�P-QSy�BsDSKNP-R|KNRª\3KNT+E�P¤P-t'#rEieiDSM � º-v��%�� �g$E�QrE�B�jlB�K^RªR$P-R@G�MrDFB�R$T~B�QrT
T$K^MrDFP�QrDFK^P-R ykE4B�Mrn$QSEiMkR+E�E�T�DFP t�E�n+MSE�T ? �LR$eiE�DFg$E�P-t'#rEieiDSM�g~B4\�E*t�E�EiR5T$E	�~R$EiT¬K^D{K^M�R$E�eiE�MrMFB�QOq
DFP�T$E�eiKNT$E*g$P�  DSPªB�o^oNP3e4BsDSE�t$K^DSM�B�ykP-R$j DFg$E*\�BsQSKNP�n$M�P�t'#rE�eHDFM � º�� �:?³¸Xg+E�MSE¤R+Ei  B�QSE�B�M»z+QSE�MrE�RlD
MSK^j-R$K��~e4B�RlD�ehg~BsoNoNEiR$j-EiM�B�R$T*B�QSEaMrDSKNo^o/DFg+E#P�t'#rE�eHDCPsW�\�E�Qrq�BseiDFKp\-EaQSEiMSE�B�QSehg°?

� ��� (�* � � �/����� � � � � �

�1E» �KNo^o eiP-R$MrKNT$EiQ�DJ �P T$KpV EiQSEiR<D�Y	[ZA_DFQSB�R$MSykKNMrMSK^P-R�EiR<\3K^QSP-R$ykE�RlDSM�?|��KNQrMrD��·KNR�DSg$KNM`MSEieiDFK^P-R��· �E
 �KNo^o;e�P-R$MrKNT$EiQLMSKpDFn~B%DFKNP�R$M9 �g+E�QSE DSg$E EiR$e�P3T$E�Qfg~B�MfDSg$E�W�QSEiE�T$P�y DSP�ehg$P3P-MSE�DSg$E�DSQFB�R$Mry�K^MSMrKNP-R*QFBsDSE
B�R$T�KpDXKNMXBsMSMSn+y�EiT�DSg~BsDXDFg+E	R$EiDJ �P-QS�� �K^oNo/z/EiQSykK^D�DSQFB�R+MSykKNMSMrKNP-R�B%DZDFg$K^MXQFBsDSE��$z�E�Qrg~B�z$M�n$R+T$E�QXDFg+E
QSEiMrDSQSKNeHDFK^P-R|DSg~BsD`MSP-ykEkehg~B�R$R$Eio�QSBsDFEke�P�R$MrDSQFB�K^R<DSM�BsQSEky�EHD4?�¸Xg$EkW�P-oNo^P� �K^R$j�MSEieiDSKNP-R| �KNoNo BsR~B�o^q3�iE
DFg+E»e4BsMSE» �g$EiQSE»DSg$E»ehg$B�R$R$EioZQFBsDSE�M�B�QSE�QFB�R$T+P-y B�R$T1 �K^oNo e�P�R$MSK^T$E�Q#DFg$E�t/EiR$E �$DSM�P�WXz�E�QOW�P-QSykKNR$j
QFB%DFEae�P-RlDSQSP-o DSP�K^R$e�QrE4B�MrEaQSP-t$n+MrDFR+E�MSMi?

� g$KNo^E#YL[ZADFQFBsR$MSykKNMrMSKNP�R¾g~B�Mft/EiE�R¤MFBsKNT*DSP�z$QrP@T$n+e�E t�EiDrDFE�QCm<n~B�oNKpDJq�DFg~B�R¤�Z[ZA���K^DCKNMCP�W DFEiR
T$K���ein$o^D{DSP1m<n~B�RlDSK^W qªDSg$E*j-B�KNR$M �ZB�M{DFg+E�QSE*B�QrE�y�B�Rlq z~B�QSB�ykEiDFEiQSM{KNRl\�P-o^\�E�T¬K^R�DSg$E�e�P-ykz~B�QrKNMSP�R

&Es?wj+? � QFBsDSE�� T$E�oNB4q�� EiDFes? �U? � g$KNo^E»DFg+E�t�E�R+E �$DSM�P�W�YL[ZA DFQSB�R$MSykKNMrMSK^P-R g~B4\-E�P�W DSE�R t/EiE�R�DFP-n+DSE�T��
e�P�y�z~BsQSKNMrP-R$MXg~B4\�E`MrP-y�EHDFK^y�EiMXKNj-R$P�QSE�T�MrP-y�E	PsW�DFg+EaW&BseiDFP�QSM�? �~P-QZE �+B�y�z+oNE��7BsM9T+KNMSein$MSMrE�T*KNR � >%� � �
 �g$K^oNE Y	[ZAªDFQSB�R$Mry�K^MSMSK^P-R#g~B�M�t�E�EiR�MFB�K^T`DSPfz$QrP�\3K^T$E�t�E�R$E	�$DFM�KNR#oNP� �EiQ�T$Eio�B4q��sg$KNj�g$E�Q;\3KNT$EiPLm<n~B�oNKpDJq��
B�R$T¾KNR$eiQSE4BsMSE�T¾R$EiDJ �P-QS��n+DSKNoNK^�4BsDSKNP-R 
�MrDFBsDFK^MrDFK^e4B�o;y n+o^DFK^z$oNE �@KNR$j{jlB�K^R ���7KpDCK^MCn+R$e�o^E4B�Q9DFg~BsDfB�o^o;DSg$E�MrE
t�E�R$E	�$DFM�e4BsR*t�EaB�ehg$K^Ei\-EiT*MrKNy n+o^DhBsR$E�P-n+MSo^q�?·¸Xg$EiQSEaKNMXEH\@K^T$E�R+e�EaP�W;DFg$Eaz�P�DFEiRlDFK�Bso t�E�R$E	�$DFM9P�W;Y	[ZA
\3KNT$EiP�DSQFB�R+MSykKNMSMrKNP-R¤DSE�QSykM#P�W�z�E�Qre�Eiz+DFn~Bso�m<n~B�o^K^DJq � ºl¡ � ��B�o^DSg$P-n$j�g|KpD#KNM	T$K���ein$o^DaDSP*m<n~B�RlDSK^W q¤DFg+E
E��+B�eHD9KNR$eiQSE4BsMSEaKNR�z�E�QrW�P�QSy�B�R$e�Es?

�lv



�LR$EXz~B�QODFKNein$o�BsQSo^qaK^RlDFE�QrE�MODFKNR+jaB�R$T�QSE�B�oNK^MrDSKNe�Mre�EiR~B�QSK^P	KNM�DSg~BsD· �g+E�QSEXDSg$E�\sB�QSKNB�t$o^E�ehg~B�R+R$E�o~QSBsDFEiM
B�QrE�MSn+t'#rE�eHD�DFPfeiP-R$MODFQFBsKNRlDFM �-MSn$ehgkB�M�W�P-Q�E �+B�y�z+oNE DFg$EX£�E�B��lq�t$n+eh��EiD � >-¡ �->�º �¢?�¥JR�DFg$K^M�Mre�E�R$B�QSK^P"��DFg+E
E�R+e�P3T$E�Q �$ �g$KNo^ELB�t$o^EfDFP�MrE�o^E�eiDXDSg$E	ehg~B�R+R$E�o�QSBsDFEiM��+ �K^oNo�g~B4\-E	DFP�EiR$MSn$QrE	DFg~BsD�DFg$EiMSE#B�QSEC �K^DFg+KNR�DFg+E
z$QrEHGJMrz/Eie�K��~E�T�eiP-R$MrDSQFB�K^RlDFM�?�dCM�Mrg$P� �R�t<q � '�b �%�$B�R+T�T$E�QrK^\�E�T�K^R�B�z$QrEi\3KNP�n$M�MrE�eiDSKNP-R �+E4Bsehg�MSEioNE�eHDFK^P-R
P�W	ehg$B�R$R$EiofQFB%DFE�M�oNE�B�T$M{DFP�T+K^V/E�QSEiRlD»eiP-R$MrDSQFB�K^RlDFM�W�P�QkDSg$E¾EiR$e�P3T$E�Qi?²A�E�eiE�RlD» �P-Qr� � '�u ��º-º �fg~BsM
T$EiQSK^\�E�T*B�oNj�P-QSKpDFg$ykM�DSP�P-z@DFKNy�B�o^o^q{MSEioNEieiD�DFg$EaMrP-n$QSeiE�BsR$T*ehg$B�R$R$Eio�QSBsDFEiM�? �~P-Q�B�o^j-P-QSKpDFg$ykM�Mrn$ehg,BsM
DFg+EL£�E4B��lq�[�n$eh�sEiD��+ �g$KNehg�DFE�R+T$M�DSP�ykP-R$K^DSP-Q�DFg$E9oNP�R$j`DSE�QSy B4\�E�QFBsj-EfDFQSB�R$Mry�K^MSMSK^P-RkQFBsDSEfB�R+T»��EiE�z
K^D#eioNP-MrEkDSP¾B�j-K^\�E�R1\sB�o^n$E���K^D#e�B�R�t�E�Mrg$P� �R � '�u�� DFg~B%D`DSg$E�y�B�K^R|t�E�R+E �$D�P�W�YL[ZA DFQFBsR$MSykKNMrMSKNP�R
KNMkDFP�B�ehg$KNEH\-E,DSg$E¾MSB�y�E*m<n~B�oNKpDJq5B�M�B �Z[�A Mrehg$E�ykE, �K^DSg¬DFg$E*MFB�ykE¾o^P-R$j|DFE�Qry B4\�E�QFBsj-E,QFB%DFE��
t$n+Df �K^DFg,B�QSE�T+n$e�EiT|EiR$T@G¢DFPsG�E�R$T,T+E�o�B4q�?	¥JR<DSn$K^DSK^\�E�o^q�� K^R �Z[ZA DSQFB�R+MSykKNMSMrKNP-R*m<n~B�oNKpDJq�KNR$eiQSE4BsMSE�MaBsM
DFg+E»E�R+T@G�DSPsGJEiR$T�T$Eio�B4q|KNR$eiQSE�B�MSEiM��� �g$K^oNE{KNR|Y	[ZA DSQFB�R$Mry�K^MSMrKNP-R|K^D#KNM#z�P-MSMrKNt$o^EkDSP¾QSE�B�z1DSg$E»MSB�ykE
t�E�R$E	�$D»tlq g~B4\3KNR+j|DSg$E*QSBsDFE�P�WfMSEH\-E�QSB�o�W�QFB�ykE�M{B4\-EiQFB�j�E�T¯K^R DSg$E�R$EiDJ �P-QS� �XQSBsDFg$EiQ�DFg~B�R�KNR DFg+E
E�R+e�P3T$E�Q �sT$E�eiP@T+E�Q9t$n+V/E�QSMi?

¥�D9KNMX �P�QrDFg�z�P-KNRlDFK^R$j{P-n+D�DFg$BsD�P-R$eiE`QSBsDFEae�P�R<DSQSP-o�g$B�MCt�E�EiR*z�E�QOW�P-QSykE�T �7B�M�KNR � '�u � �~DSg$E�QrEa �K^oNo
t�E#y�B�Rlq�ehg+P-KNeiE�M9P�W�ehg$B�R$R$Eio�QSBsDFE	DSg~BsDX �KNo^o 
&K ��ykE�EiD�DSg$EaT$E�MrKNQSEiT*ehg$B�R$R$Eio�QSBsDFEaeiP-R$MrDSQFB�K^RlDFM��7BsR$T

&K^K���Bse�e�P�y�ykP@T$BsDFE�DSg$E�P-z+DFK^y»Bso�\3KNT$EiP1m<n~BsoNK^DJq�? ¸Xg3n+M»KNRlDSE�QSEiMrDSKNR$j KNMrMSn$EiM»BsQSKNMrE� �g$E�QrE*P-R+E*e�B�R
E��@z$o^P-QSEkehg~B�R+R$E�o QFBsDSE�MrE�o^E�eiDSKNP-R+M#DSg~BsD#g~B4\-E�j-P@P3T|z$QSP-z�E�QODFK^E�M#KNR DFE�Qry�M#P�W�MSykP@P�DSg$R$EiMSM#P-Q`PsDFg$EiQ
R$EHDJ �P-Qr��t~B�MrE�T�e�QrK^DSE�QSKNB+?�dCMXKNR � ºlb �%�$P-R+ELe4B�R�B�MrMSn$ykEfDSg~BsDZDSg$E	MSP-n+QSe�E	g$B�MZt�E�E�R�eiP@T$EiT�B�R$T�DFg+E�R
�~R$T�DSg$EZDFQSB�R$MSykKNMrMSK^P-R QFB%DFEZDFg$BsD B�eie�P-yky�P3T~BsDSE�DSQFB�R$Mry�K^MSMrKNP-R  �KpDFg$K^R�DFg$EXT+E�o�B4q�e�P-R$MODFQSB�KNRlDFM· �g+KNoNE
ykE�EiDSKNR$jkB�z+z$oNK^e4B�t$o^EfQSBsDFEaMSykP3P�DFg$R+E�MSM�eiP-R$MrDSQFB�K^RlDFM�?

� � � ��
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¸Xg$E�MSE�eiP-R$T�YL[ZA_MSeiE�R~B�QrKNP*P�WXKNRlDSE�QSEiMrD`KNMaDFg~B%D` �g$EiQSEkDFg$EkQFBsDSE�K^M`QSB�R$T$P�y*?�dCM�Mrg$P� �RªKNR � >s½�� �
B�R$T�P-n+DSoNK^R$E�T�B�t�P�\-E!��KpD�KNMXz�P-MSMrKNt$o^ELDFPkn$MSE`B4\sB�KNoNB�t$oNECehg~B�R$R+E�o;KNR+W�P�QSy�BsDFK^P-R 
:BsMSMSn+y�K^R$j�DFg~BsDXDSg$E�QrE
KNM�B t~B�eh��ehg~B�R$R$Eio�� DSP ykP@T$KpW q�DFg$E	EiR$e�P3T$EiQ � MXt/Eig~B4\@K^P-Q�?�¸Xg+ELy»BsKNR»K^RlDFn$KpDFKNP�R»KNM DFg~B%DZDFg$EfE�R$eiP@T$EiQ
MSg+P-n$oNT�oNP� �E�Q�DFg$E#QFB%DFEaz/EiQ9W�QSB�ykE	P-R$e�E#K^D9t�E�eiP-y�EiM�e�oNE�B�QXDFg~B%DCDSg$Eaehg~B�R$R$Eio�t$B�R$T+ �K^T+DFg*KNM�oNP� �E�Q�?
� g$K^oNE � >s½���z+QSP�\3KNT$EiM A9I P-z+DSKNykKN�iE�T|MSP-o^n+DFK^P-R$MaDFP,�~P-Qry n$oNBsDFK^P-R$M	�,BsR$T ¡*KpD#KNM`B�oNMrP*z�P-MSMrKNt$o^EkDSP
T$EiQSK^\�EaMSKNykz$o^E�QZMrP-oNn+DSKNP-R+M�?

�-�



��oNE�B�QSopqLDFg$E Mrn$e�eiE�MSM�P�W+DSg$E�MrEZB�z$z+QSPlB�ehg+E�M; �KNoNo�T$E�z�E�R$T�P-R#DSg$E E��@KNMODFE�R+e�E�PsW$BXW�E�EiT$t~B�eh�aehg~B�R+R$E�o%�
B�MZ �K^oNo t�E	MSEiE�R�KNR*´@EieiDFK^P-R*b �+t+n+DCB�oNMrP�P-R�DFg$EaB�z+z$oNK^e4BsDSKNP-R�BsR$T�DFg$ELDJq3z�E#PsW�ehg~BsR$R$E�o�eiP-R$MrKNT$EiQSE�T ?
A9BsDFEae�P�R<DSQSP-o;B%DXDFg$EaE�R+e�P3T$E�Q� �KNo^o P-R$opq�t�EaEiV/E�eiDSK^\�E`KpW�KpD�KNMXz�P-MSMrKNt$o^ELW�P-QZDFg$EaEiR$e�P3T$E�Q�DFP{QrE4B�eHD9DSP
DFg+E�ehg~BsR$R$E�o ehg~BsR$j-E�Mi?�¸Xg<n$M���DFg$EiMSE{DFE�ehg+R$KNm<n$EiM` �KNo^o·t�E�EHV EieiDFKp\-EkK^W 
&K �LDSg$E{ehg~B�R$R+E�o y�Eiy�P-QOq,K^M
MSn ��eiKNEiR<DSo^q o^P-R$j 
&Es?wj$?��� �g+E�R1DSg$Ekehg~B�R$R$Eio�QrE�y�B�KNR+M#K^R|B*j-Kp\-E�R|MrDFBsDFE{W�P-Q	DFK^y�EiM	DFg~BsD`B�QrE�PsW�DFg+E
P-QrT$E�Q`P�W�y»Bsj-R$K^DSn$T$EkP�W9B*W�EH �W�QSB�ykE�K^R<DSE�QO\�BsoNM � � 
�KNK��fDSg$E�E�R+T@G�DSPsGJEiR$TªT$Eio�B4q�K^M�o^P-R$j-EiQ`P-Q`P�WXDFg+E
MFBsy�ELP�QST$EiQZP�W;y�B�j-R$KpDFn$T$EfB�M�DSg$ELehg~B�R+R$E�o°ykE�ykP-QOq��$BsR$T 
&K^KNK���DSg$ELehg~B�R+R$E�o W�EiE�T$t$B�eh��T$Eio�B4q»K^M�R$PsD
DFP3P{oNP-R+j$?
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¸Xg$EaW�P-QSEij-P-K^R$j{T$KNMre�n$MrMSKNP�R$MCg$B�\�E�BsMSMSn+y�EiT*DFg$BsD9QFBsDSE`eiP-RlDFQSP�o�KNRl\-P-op\-EiMCMrE�oNEieiDSKNR$jke�P3T$KNR+jkz$B�QFB�ykEHG
DFEiQSMfBsD�DFg$E#\@K^T$E�P�E�R$eiP@T+E�Q9P-R,B{W�QFB�ykEHG�t<qlG¢W�QFB�ykE	P-Q9t$oNP3eh�-GJtlqlGJt$o^P@eh��t~BsMSKNMi? �CP� �Ei\-EiQLK^D9K^M� �P-QODFg
ykE�RlDFK^P-R$KNR+j DFg~BsDXDSg$E�QrEaKNMXP-R$EaMrK^DFn$BsDFK^P-R� �g$E�QrEaQFBsDSE#eiP-RlDFQrP-o°KNMXz$B�QrDSKNe�n+o�B�Qro^q�E4B�MOq��~R~B�ykE�opq��+ �g+E�R
DFg+Ekt+K^DFMODFQrE4B�y g~B�M#B�oNQrE4B�T@q,t�E�E�R1P-QSj-B�R$KN�iE�T¤K^R|oNB4q-E�QrM���n$MSK^R$j�B�MSe4Bso�B�t$o^E�P-Q	y n$opDFK^QSE�MrP-oNn@DFKNP�R¾E�R3G
e�P3T$K^R$j B�o^j-P-QrK^DFg+y*?�¸Xg$KNM�MSP-o^n+DFK^P-R»K^MZBsDrDFQSB�eiDSK^\-ECKNR�KpDFM MSK^y�z$o^KNeiK^DJq�MrKNR$eiELK^D�B�oNo^P� �M DSg$EfDFQSB�R$Mry�KpDSDFEiQ��
P-Q`B�R�K^RlDFE�Qry�EiT$K�B%DFE�R$P3T$E»K^R|DSg$EkR$EiDJ �P-QS� �·DSP¾T$Eie�KNT+EkDSg$E»R<n$y t�E�Q#P�WXoNB4q-E�QrM#DSP¾MrE�R$Tªj�K^\-EiR�DFg+E
e�n+QSQSEiRlDLehg~B�R+R$E�o�e�P-R+T$K^DSKNP-R$Mi?�¸Xg$E#t~B�MrKNe#KNT$E�BkK^MXDFg~BsD�DSg$E#\3K^T$E�P�E�R$eiP@T$EiQCz+QSP3T$n$e�EiMLB{t~B�MrE�o�B4q�E�Q��
 �g$K^ehg�j-Kp\-E�M`B*eiPlB�QrMSE�
&QSEio�BsDSK^\�E�o^q¾oNP�  m<n~BsoNK^DJq �	B�z$z+QSP��@KNy�BsDFK^P-R¤DFP�KNR$z$n@D`MrE�m<n$EiR$e�E!� B�R$T1DSg$E�R�B
MSEiQSK^E�M�P�W�E�R$g~BsR$e�Eiy�EiR<DCo�B4q�E�QSM�DFg$BsD�MSn$eie�EiMSMSKp\-Eio^q�e4B�R�t�E#n+MSE�T�DFPkKNykz$QrP�\�ELDFg$Eam<n~B�o^K^DJq�?

� g$KNo^E MSe4Bso�B�t$o^E¤\@K^T$E�P�e�P3T$K^R$j5g$B�M*t�E�EiR z$QrP-z/P�MSE�T³tlq³R<n$ykE�QrP-n$M*B�n+DSg$P-QSM �aB�R$T³g~B�M�t/EiE�R
KNR+e�P-z�P-QFB%DFE�T¤K^R,DFg$Ekx*� ¶ µfGO>�MrDFB�R$T~BsQST��;K^DSMf �KNT+E�MSz+QSE4BsT�B�z+z$oNK^e4BsDSKNP-R*g~B�M	t�E�E�R|g~B�ykz�E�QSEiT¤tlq B
QSE�B�o�P�Q�z�E�QSeiE�Kp\-E�T QrE�T$n$eHDFK^P-R KNRªz�E�QOW�P-QSy�B�R$eiE�B�M eiP-ykz~B�QSEiT�DFP¤R+P-R@GJMre4B�oNB�t$o^E»B�o^j-P-QrK^DFg+y�Mi?¾¸Xg$K^M
oNP� �E�Q9z/EiQrW�P-Qry»BsR$e�E#e4B�R¾t/E#y�E�B�MSn+QSE�T¾KNR*DSE�Qry�M9P�W�g$K^j-g$EiQCeiP-y�z+oNE��@KpDJq�B�R$T,o^P� �EiQCm<n~B�o^K^DJq�BsD9DFg+E
MFBsy�E#QFBsDSE�BsMCeiP-y�z$B�QSEiT�DSP�B�MrKNR$j�oNEao�B4q-EiQfBsoNj-P-QrK^DSg$y*? ¥JR�DFg$E x¾� ¶�µfGO>�e�P�R<DSE��3DLDSg$E�QrE�B�QrE#DSg$QSEiE
ykP@T$EiM�P�W�Mre4B�oNB�t$K^oNK^DJq���R$B�y�Eio^q DFEiy�z�P-QSB�o ��MSz~BsDSK�B�o�B�R$T ´+¦fAa?�¸�E�ykz/P�QFB�o�B�R$TªMrz~BsDSK�B�o MSe�B�o�B�t+KNoNKpDJq
z$QrP�\3K^T$E�o^P�  QrE�MrP-oNn+DSKNP-R*e�P3T$E�T¤MODFQrE4B�ykMCDSg~BsDLQrE�z$QrE�MrE�RlD	DFg$E�KNR$z$n@DLT~BsDFBk �KpDFg¤B�R,B�z$z$QrP��@K^y»BsDSKNP-R
e�P�y�z$QrKNMrE�T P�W�W�EH �EiQ�W�QSB�ykE�M�P-Q�Mry»B�o^oNEiQ�MSK^��E¤W�QFB�ykE�M �fQrE�MSz�E�eHDFKp\-E�opq-? �~P-Q�DFg$E z$n+QSz�P-MSE|P�W`QFBsDSE
e�P�R<DSQSP-o7BsM�T$KNMre�n$MrMSE�T»KNR DFg+KNM�ehg~B�z@DFE�Q �3DSg$EC´+¦fA5MSe4Bso�B�t$K^oNKpDJq�ykP@T+E 
&E�B�ehg»oNB�q�E�Q�QrE�z$QrE�MSEiRlDFMZB	eiPlB�QSMrE
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\-EiQSMrKNP-R5P�WfDSg$E�KNR$z$n@D � MSEiE�ykMkDSP1t�E*t�EiDrDFEiQkMrn$K^DSE�T°?5¥�DkKNM� �P�QrDFg5y�EiRlDFKNP�R$KNR$j,DSg~BsD»B|eiPlB�QrMSE�P�W
y n$opDFK^QSE�MrP-oNn@DFKNP�R$M�e�P3T$KNR$j �/DFg+E MSPsG�e4B�o^oNEiT,T~BsDFB»z~B�QODFK^DSKNP-R+KNR$j�B�z$z$QrPlB�ehg � º 	 �%�°e4BsR¤t/E�n$MrE�T¤W�P-QCQFBsDSE
e�P�R<DSQSP-o:?

�~P-Q�B�oNo/K^DSMZMSK^y�z$o^KNeiK^DJq{W�Ei ³QSE�B�o;B�z$z$o^KNe�BsDFK^P-R$M�PsW�Mre4B�oNB�t$o^Ef\3KNT$EiPkK^R�B{eiP-yky n$R$K^e4BsDSKNP-R$M�e�P-RlDSE��3D
g~B4\-E`t/EiE�R*QSE�z�P-QODFE�T ? �	R+E`P�W�DFg$EaW�Ei  E��+B�ykz$oNEiMCP�W·B�z$z$o^KNe�BsDFK^P-R�P�W·DSg$E�MrE`DFEiehg$R$K^m3n+E�MCDSP»¥JRlDFEiQSR$EHD
\3KNT$EiP�KNMLDFg+Ekz+QSP-z�P-MSEiT1oNB4q-E�QrE�T|y n$opDFKNe�B�MrDLB�z$z$QrPlB�ehg � º�u�� �° �g+E�QSE{DFg+E�E�R$T|e�o^KNE�RlDSM	e4B�R|MSn$t+MSe�QrKNt�E
DFg+E#R<n$y�t/EiQ9PsW�oNB�q�E�QrM�
&B�R$T�DFg<n$M9P�\-E�QSB�oNo QSE�MrP-oNn@DFKNP�R � DFg$BsD�DFg$EiKNQXt~B�R+T+ �KNT+DSg*e�B�R�MSn$z+z/P-QOD4?
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¸�P*eiP-R$e�o^n$T$E{DFg$K^Maehg~B�z+DSE�Qa �E�MSn$yky»BsQSKN�iE DFg$Ek��EHq|KNT$E�B�M#B�R$T|e�P-yky�EiRlD`P�R1MrP-y�E{P�W�DFg$EkKNMrMSn$EiM
DFg$BsD MODFKNo^o QSE�y�B�K^R1DFP¾t/E»B�T$T$QrE�MSMrE�T t�EiW�P-QrE»DFQrn$E�YL[ZA \3K^T$E�P¤R$EHDJ �P�QS�<KNR$j¤t�E�eiP-ykE�M�QrE4B�o^K^DJq�? �1E
g~B4\-E�Mrg$P� �R DFg~BsD`Y	[ZA e�P3T$K^R$j,KNM#DFg$E»R~BsDFn+QFB�o W�P-QSy P�W�QrE�z$QrE�MrE�RlDhBsDSKNP-R W�P-Qa\3KNT$EiP"� B�R$T1DFg<n$M�K^D
 �P-n$oNT�t�EaT$E�MrKNQFBst$oNELDSP{DSQFB�R+MSykK^DZ\3KNT+E�PkE�R$T@G¢DFPsG�E�R$T�K^R�Mrn$ehg,B  �B4q�B�MXDFPkB�oNo^P� ]DSg$E �rKNT+E4B�o ��Y	[ZA
QSEiz$QSEiMSEiR<DFBsDFK^P-R�PsW+DFg+E T$BsDhB+? �1E�g~B4\�E�MSg+P� �R#DFg~B%D��%T$n$E DFP9QSE4Bso-DFKNykE�R~BsDSn$QSE P�W@DFg$E�\3KNT$EiPCT+E�e�P3T$K^R$j
B�R$T{T$K^MSz$oNB4q��-DFQSB�R$Mry�K^MSMSK^P-R g~BsM DSPLW�P-oNo^P� 5eiE�QODhB�K^R�QSn$o^E�M�MSP#B�M·DSPaj-n~B�QSB�RlDFE�EXDSg~BsD·DSQFB�R$Mry�KpDSDSE�T�T~BsDFB
 �KNo^o BsQSQSKp\-E	K^R»DFK^y�EfDSP�t/EfT$E�eiP@T$EiT��~K¢?¹E�?��+ �KpDFg$P-n@DXz$QSP3T$n$eiKNR$j�T+E�e�P3T$EiQXt$n+V/E�QXn$R$T+E�Qr�$P� a? �1EaB�oNMrP
y�B�T$ELDFg+E#e�B�MSEaDFg$BsDXDFg$E#B�eHDFn~Bso�e�P-R$MODFQSB�KNRlDFM�K^R�W&B�eiD9T$Eiz/EiR$T¾P-R�DSg$Eaehg~B�R$R$Eio;e�P-R$T+K^DFK^P-R$Mi?

¸Xg$E�QrE{B�QSE B�oNQrE4B�T+q�R<n$ykE�QrP-n$M	Mrq3MODFE�ykM	KNR¾P-z/EiQFBsDSKNP-R�DFg~B%DaB�oNo^P�  DFQSB�R$MSykKNMrMSK^P-R¾P�W�\3K^T$E�P�P�\-EiQ
e�P�R$MrDFB�RlD�QFBsDSE	ehg~B�R$R$EioNMi? ¸Xg+E�MSEaQrE�m<n$KNQrELDFg~B%DZDFg$EL\3K^T$E�P�eiP@T$K^R$j�z~B�QSB�ykEiDFEiQSMZt�EaB�T #rn+MrDFEiT�MSP�DFg~B%D
DFg+E¾oNP�R$j1DSE�QSy B4\-EiQFB�j-E*DFQFBsR$MSykK^DrDFE�T5QFBsDSE¾QrE�y�B�KNR$Mke�P�R$MrDFB�RlD��XDFg<n$M�QrE�Mrn$o^DSKNR$j1KNR¬MrP-ykE¾m<n~B�o^K^DJq
T$Eij-QFB�T$BsDFK^P-R, �K^DSg|QrE�Mrz/EieiDaDFP�B�z$n$QrE�o^q*Y	[ZA e�P3T$KNR$j�BsR$T|DSQFB�R+MSykKNMSMrKNP-R¾y�P3T$E�? �LDSg$E�Q	EiRl\@K^QSP-R3G
ykE�RlDFM �9Mrn$ehg B�MkDFg$E,¥JRlDSE�QSR+EiD���e�B�R�MSn$z+z/P-QOD»\sB�QrK�B�t$o^E�QFBsDSE*DFQSB�R$Mry�K^MSMSK^P-R¬t+n+D�z$QrP�\@K^T$E¾R+P }LP<´
j-n~BsQFB�RlDFEiE�M9P-R�DFg$EaQSBsDFEaz$QrP�\3K^T$E�T°?

¥�DaKNMCoNKN�sE�opq�DSg~BsDaR$E�B�QfDSE�QSy EiV/P-QrDSMLKNR¤R+EiDJ �P-QS�sE�T \@K^T$E�P�DSQFB�R$Mry�K^MSMrKNP-R��/B�R$T K^R,QSEio�BsDSE�T,\3KNT$EiP
e�P�y�z$QrE�MrMSKNP�R`K^MSMSn+E�M��s �KNoNosW�P@ein$M�P�R#DSg$E DJ �PfE �3DFQSEiy�E e4BsMSE�M�P�W+YL[ZA�DFQSB�R$Mry�K^MSMSK^P-R���R~B�ykE�opq�
&K �/Y	[ZA
DFQSB�R$Mry�K^MSMSK^P-R¾P�\�E�Q	ehg~B�R+R$E�o^ML �K^DFg¤}	Pl´¾j-n~B�QSB�RlDFE�EiM���BsR$T 
&K^K��ZDFQFBsR$MSykKNMrMSKNP�R¾P�\-EiQ	oNP-MrMrq*ehg~B�R$R$EioNMi?
[�P�DSg{E�Rl\3KNQSP�R$y�EiRlDFM g~B4\-E9KNR�eiP-y�ykP-R DSg$EZW&B�eiD�DSg~BsD�DSg$Eiq�z+QSE�MrE�RlD�MSKNj�R$K��~e�B�RlD ehg~B�o^oNE�R+j-E�M·W�P-Q�t/P�DSg
e�P�y�z$QrE�MrMSKNP�R*BsR$T�DSQFB�R+MSykKNMSMrKNP-R ?
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¥JR¾DFg+E e4B�MrE�P�W�Y	[ZADFQSB�R$MSykKNMrMSK^P-R� �KpDFg }LP<´�j-n~B�QSB�RlDFEiE�M�� E�MrDFB�t$o^KNMSg+KNR$jke�P-R+T$K^DSKNP-R$M�DFg$BsDC �K^oNo
B�MrMSn$QrE`DFg+E�MSE`j-n~B�QSB�RlDFEiE�M9KNM�MrDSKNoNo°B�MSn+t'#rE�eHDLP�W�QSE�MrE4B�Qrehg°?�¶·\-EiR¾DFg$E#R$P�DSKNP-R�P�W�}	Pl´�K^M9KpDFMrE�o^W�MSP-ykEHG
 �g~BsD�y�K^MSoNE�B�T$K^R$j�K^R¬DFg~B%D�DFg$E¾E�R$T n$MrE�Q�P�W#B�\3KNT+E�PªDFQSB�R$Mry�K^MSMSK^P-R5 �K^oNo9QSE�B�oNopq5e�B�QSE,B�t/P�n+D�DFg+E
T$Eie�P3T$E�T \3KNT$EiP1m<n~B�o^K^DJq�� QSBsDFg+E�Q DFg$B�R¬Bst/P-n@D�DFg$P-MrE�z~B�QFBsy�EHDFE�QrM&
&o^P-MSMrE�M���T$E�oNB4q&#rK^DrDFEiQ�� EiDSe���DFg~B%D
B�QrE�n$MSn~BsoNo^q|DhBs��E�R DFP ykE4B�Mrn$QSE�DSg$E�DFQSB�R$Mry�K^MSMSK^P-R m<n~B�o^K^DJq-? �LR$E�m<n$E�MODFKNP�R�PsWCK^RlDFE�QrE�MODkDSg~BsD{g~BsM
P-R$opq�z~B�QODFKNB�oNopq�t�E�EiR,B�T+T$QSEiMSMSEiT¾DFPkT~BsDSE��7KNR+e�oNn+T$E�MXDFg+E#T+E �~R$KpDFK^P-R*PsW·B�o^j-P-QrK^DFg+y�M�DSP�y�B�z�oNEH\-EioNM�P�W
T$EiMSKNQrE�T{T$Eie�P3T$E�T{\3KNT$EiP#m<n~BsoNK^DJq`KNRlDSP	e�P-y t+KNR~BsDSKNP-R+M�P�W�R$EHDJ �P-Qr�<KNR$j#z~B�QSB�y�EHDFEiQSM�?��~P-Q·E��+B�ykz$o^E��-DFg+E
\3KNT$EiP{B�z$z$o^KNe�BsDFK^P-R�y�B4q»g$B�\�E	DFP T$EHDFEiQSykKNR$Ef �g$BsDXe�P�y t$KNR$BsDFK^P-R»P�W�R$EHDJ �P�QS��MrE�Qr\3K^e�E�MXK^MZR$EiE�T$EiT�DSP
z$QrP�\3K^T$E��7MFB4q���t+QSPlB�T+e4B�MODCm<n~BsoNK^DJq�BsDXDFg$E#QSEie�EiK^\-EiQ�?�dfM9MSg$P� �R¾K^R�DSg$KNMXehg$B�z+DFEiQ��7DFg$E	\3KNT+E�PkE�R$eiP@T$EiQ
KNM`t/EiMrD�z+o�B�eiE�T�DSP,y»Bs��E»T+E�e�K^MSK^P-R B�t�P-n+D` �g~BsD�eiP@T$K^R$j¾K^R+W�P-Qry»BsDSKNP-R K^M�ykP-MrD�KNykz/P-QODhB�RlD`B�R$T MrP
K^D KNM DFg+E�\3K^T$E�P E�R+e�P3T$E�Q{DFg~B%D{e4B�R t�E�MrDkg~BsR$T$oNE�DSg$E�DFQSB�T$EHG�P�V/M�� j-K^\�E�R5B�Rlq B�z$z$o^KNe�B�t$oNE�R$EiDJ �P-Qr�
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