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k�s���iUmqhj�ohjstn,}�s¾hj��u��~yUnq}~uxslk�mo��|ju�prilyUn¹k3nq}~uxs�u3��ham¿nq�Uh���k��¸nrvehaÀÁ�th>k3mq�j�*���lh
hj�¸nq}~p�k3nq}�u�s·u�v*�Âhjsl�o}�nq}~hj�5u3��ham��ohj�~hj|anqhj�·�qk�pril�~hj��k�s��=nq�Uh��qk�priU��}~sUÃ^vemqu�pÁnq�lh
mqhj�oyU��nq}�sUÃ,�Â}~�¸nomq}�¼UyUnq}~uxsU�j�t}~��k�|juxp^¼l}~s�k3nq}~uxs�u�vdnq�lh5mqhj|ju�p,¼U}�slk�nq}~uxs=k�s��¿p,yÂn¹k�»
nq}~uxs��¸nqhjil��yU�oh>��}~s=hj��u���yÂnq}~uxs�k3mo��k��~Ãxu�mq}~nq�Upr�j�UÄ�hA}~stnomquZ�UyU|jhAnq�lh�vem¹k�prhaÀ�u�mqÅ
slk�prh>�·Æ�gAÇ½ÈÉnqu¿vÊu�mqp�k��~}~ºjh^nq�U}~�Aslu�nq}~uxsf�½���·|ju�p,¼U}�sU}~slÃr|ju�sZnq}~sZylu�yl��iUmqu�¼�k�»
¼U}��~}�n��8nq�lhju�mo�8À5}�nq��nqhj|¹�lsU}�ËZyUhj��vemqu�pÌhL�U}~�¸nq}~slÃ(k��~Ãxu�mq}�nq�Upr�j��nq�l}~��vem¹k�prhaÀ�u�mqÅ
k����~u>À5�4yU��nqu��UhLÍ�slh�slhaÀ¾|ju�stnq}�sZyUuxyl�Eha��ux�~yUnq}~u�s�k�mo�^uxiÂnq}~pr}�ºjk�nq}~uxsrk��~Ãxu�mq}�nq�Upr�j�

Î ÏlÐ�Ñ½ÒdÓ�Ô^Õ×ÖØÑdÙqÓ�Ð

NÛÚeÜÂSÂMa]_KLcdVXTX]eYÝJ�ÞÂSUÚ_ßdKL]eSÂYRWÂMLàáSUâ½KL]eV·]_ãxWtKa]_SUYäÜUßd]Ê[½J�KLcdJ�]_M8T¹JxWZMjåjcæKacdMLSUßdÜÂcÝT¹KaWtKa]eT¹KL]Êå�T
ç WÂTLJ�[XSUYèW�ÞUJ�å3KLSÂM�SZé�TaWZV·âdÚeJ�T�êÂSÂéëKLJ�Y�å�WÂÚ_ÚeJ�[(W�âfSUâdßdÚÊWtKL]eSÂY*O�QAà&ßRTL]_YdÜ=KLcd]ÊT�TqKaS½åjcRWÂT¹KL]Êå
]_Y½éìSUMLVXWZKL]eSÂYíê�YdSUY�î�[½J�KLJ�MLV·]eYd]eT¹KL]Êå(]eYR[½ßfå>KL]eSÂYä]ÊT�âØJ�MLéìSÂMaV·J�[æ]_Y"SÂMj[½J�M�KLS�WtKLKLJ�V·â½K·KaS
ßRT¹J,KacdJrTqKaMLßRå3KLßdMaJ,SZéíKacdJrT¹JxWZMjåjcèT¹âfWÂå3J¿WZYf[(KacdJ�MaJ ç à(WZ]Ê[XKacdJrT¹JxWZMjåjcXéìSÂMAKacdJ¿SÂâ½Ka]_VXWZÚ
T¹SUÚ_ß½Ka]_SUYíOtïoY&SÂMj[½J�M�KLS¿âØJ�MLéìSÂMaVÁ]_YR[dßRå>Ka]_SUYíêtKLcRJ�TLJ�TaWZV·âdÚeJ�T�WÂMLJ�å3SUV ç ]eYdJ�[�T¹SrWUT*KaS¿ÜÂJ�Ydð
J�MjWtKLJ�YRJ�ñÝT¹SUÚ_ß½Ka]_SUYRT�KacRWtK�ñ�]eÚeÚRcdSUâfJ�éìßdÚ_Úeà ç JÛå�Ú_SlT¹J�M�KLS¿KacdJÛSÂâdKL]eV=ßdV�OUN^T�KLcR]eT�âdMLS½å�J�TaT
]eT�]_KLJ�MaWZKLJx[Eêdå3SUYlÞUJ�MaÜÂJ�YRå3J^]eT�]eYlKLJ�Yf[½J�[8KLSXÚeJ�WU[(KacdJ�WZÚeÜÂSUML]_KLcRVòKLSXW�óRYRWÂÚ*T¹SUÚ_ßdKL]eSÂYíO
ïoY^KacdJ5ÜUJ�YdJ�KL]Êå�WZÚeÜÂSÂMa]_KLcdV%ô�õUõÂê3õ�öZ÷UWÂYR[,V·WÂY�à×ÞtWZMa]eWÂYlKaTØKLcRJ�MaJ�SZéqê�Þ�WÂÚ_ßRJ�TEéìSUMíâdMaS ç ÚeJ�V

Þ�WÂML]ÊW ç Ú_JxT,WÂMLJ·SÂéëKLJ�YøJ3ùdåjcRWÂYdÜÂJx[¾WÂYR[�T¹ß ç T¹JxúUßRJ�YlKLÚeà�]eYR[½]eÞl]Ê[½ßRWÂÚ_Úeà¾WU[dWZâ½KaJ�[EOíN×YdSZKacdJ�M
ñAW�à·SZé*å�SÂV ç ]_YR]_YdÜ�KLcRJ,TaWZV·âdÚeJ�T{]eT{KaS=MaJ�ÜUWÂMa[&KacdJ�V0WÂT ç J�]_YdÜ&MaJ�âdMaJ�TLJ�YlKaWZKL]eÞÂJÛSÂé�TLSÂV·J
âdMLS ç W ç ]_Úe]�Kqà�[d]eT¹KLMa] ç ß½KL]eSÂYíOíû{TqKa]_VXWZKL]eYdÜ�KLcd]ÊT¿âdMaS ç W ç ]_Úe]_Kqà�[½]eT¹KLMa] ç ß½KL]eSÂYüWÂYR[HTaWZV·âdÚe]eYdÜ
V&SUMLJ·TLSÂÚeß½KL]eSÂYRT^éìMaSÂVý]_K�êE]ÊTrW8ÜÂÚeS ç WÂÚ�T¹KaWZKL]ÊTqKa]eå�WZÚ4Kqà�âfJ·SÂé{]eYR[½ßRå3KL]eÞÂJ·]�KaJ�MjWtKaJ�[¾TLJ�WÂMaåjc*O
þ ßRåjc�WZÚeÜÂSUML]_KLcRV·T�cfW�ÞÂJ ç J�J�YrâRMLSUâfSlT¹Jx[×éìSUM*[½]ÊTLå�MLJ�KLJ5TLâRWÂå�J�T5ô ÿxî�öRê>õ�ÿ½ê3õ��dê3õ��½ê3õ���ê3õ��dêLÿdõ3÷¸ê
WÂTÛñAJ�ÚeÚ�WÂTÛ]eYHW(Ú_]eV·]�KaJ�[�ñ�W�à8éìSÂM^å�SÂYlKL]eY�ßdSÂßfT×TLâRWÂå�J�T=ô �½ê�õ��Rê3õ��dê¹ÿÂÿ½êaÿ	�t÷¸O�NÛY�StÞUJ�MaÞl]eJ�ñ
SZé4KLcd]ÊTAóRJ�ÚÊ[�cRWÂT ç J�J�Y�ÜÂ]eÞÂJ�Y ç à8I�J�Ú_]e`tWZYíê�
,SÂÚÊ[ ç J�MaÜXWZYR[
�íS ç S7ô ÿ	�Z÷�O

� ßdM=ÜUSUWZÚ{]_YáKLcd]ÊT&âRWZâØJ�M�]eT=KLSøWZâdâdÚeàøKLcdJ�T¹JxWZMjåjc�éìSÂM&ÜÂS�S½[�âdMaS ç W ç ]_Úe]_Kqàø[½J�YRTL]�Kqà
V&S½[½J�ÚeT�KLS�å�SÂYlKL]eY�ßdSÂßRT=T¹âRWUå3JxT�O*b�S�KLcR]eT=J�YR[Eê�ñ{J·éìSUMLVXWÂÚ_]eã�J·KacdJ(YdSÂKL]eSÂY�SZé ç ßd]eÚÊ[½]_YRÜ
WZYR[èßRT¹]eYdÜ�âdMLS ç W ç ]_Úe]eT¹KL]ÊåÛV·S½[½J�ÚeTA]eY8W�YdJ�ñ éìMjWZV·J�ñ{SUML`&YRWZV·Jx[Xïq\��*N=O��HJrTLcdStñ cdStñ
ñ{J,å�WZY8WÂ[��qßRT¹K{J�ù½]eT¹KL]eYdÜ�KaJ�åjcdYR]eúlßdJxT5KaS ç J×ßRTLJ�[X]eY(KacdJ^å�SÂYlKL]eY�ßdSÂßfT{å�WÂTLJÂO��øJ^KLcdJ�MLJ ç à
[½J3óRYRJ�YdJ�ñ J�ÞUSÂÚeß½KL]eSÂYfWZMaà8SUâ½KL]eV·]_ãxWtKL]eSÂYøWZÚeÜÂSUML]_KLcdVXT�O��^T¹]eYdÜ�W8TLJ3K¿SZé�KaJ�T¹K,éìßRYRå>Ka]_SUYRT�ê
ñ{J¿ÞtWZÚe]e[RWtKLJ¿KacdJ�]eM�âØJ�MLéìSÂMaV·WÂYRå3JUO



b�cdJ¿MLJ�V·WÂ]_Yf[½J�M�SZé�KLcd]ÊT�âRWÂâfJ�M�]eT�SUMLÜlWZYd]eã�Jx[(WÂT{éìSÂÚeÚeStñÛT�O�ïoY7T¹Jxå>Ka]_SUY�ÿ½ê½ñAJ¿âdMaJ�TLJ�YlK
KLcdJ8ïq\��*N<éìMaWÂV·J�ñASÂMa`ØO*ïoYæT¹Jxå>Ka]_SUY �7ñ{J�[½J�Taå3Ma] ç JèW7éìJ�ñòJ3ù½]ÊTqKa]_YRÜ¾WZÚeÜÂSUML]_KLcdVXT�KLcRWZK
ç ßd]eÚe[ÝWZYf[áßRTLJ�âdMLS ç W ç ]_Úe]eT¹KL]Êå�V·S�[dJ�ÚÊT�O�ïoYÝT¹Jxå>Ka]_SUYæö�ñ{J7T¹KaWZKLJ�T¹SUV&J7[½J�ML]eÞtWtKa]_SUYRT&SZé
âdMLS ç W ç ]_Úe]�Kqà�[½J�YRT¹]_Kqà�éìßdYRå3KL]eSÂYRT � â�[�é T��>O �HJ�ßRTLJ�KLcRJ�[½JxTLå�ML] ç Jx[�WZÚeÜÂSUML]_KLcRV·T^WZYR[�â�[�é T
ñ�]�Kacd]_YèKLcdJ^ïq\��*N ]eYèSÂßRM�J3ù½âØJ�Ma]_V·J�YUKjT�]eYèTLJ�å3KL]eSÂY �½O�b�SÂâd]Êå�T�éìSÂM�éìßdM¹KacdJ�MAMaJ�TLJ�WZMjåjcXWZMaJ
[½]eTaå3ßfTLTLJ�[8]_Y7TLJ�å3KL]eSÂY��&WÂYR[�SÂßdM�ófYRWZÚíå�SÂYRå�Ú_ßRTL]eSÂYRT�WÂMLJ¿[½MjW�ñ�Y8]eY7T¹Jxå>KL]eSÂY ��O
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�HJAñ�ML]_KLJ���� � ���������������������! "# $ � �íéìSÂM�W×ÞUJ�å3KLSÂM���SZéRÚeJ�YdÜÂKLc�% ��%~Otb�cdJASÂMj[½J�ML]eYdÜ×SÂédKLcRJ
J�ÚeJ�V·J�YlKaT5]_Y(W¿ÞUJ�å>KaSÂM5]ÊT'&�(�)*(�+�,.-#/�O��øJ×WÂTaTLßdV·J�KLSrcRW�ÞUJ�0�MjWZYf[½SÂV Þ�WÂML]ÊW ç Ú_JxT�W�Þ�WÂ]_ÚÊW ç Ú_JUê
V&JxWZYd]eYdÜ7KacRWtK�J�WÂåjcáTaWZV·âdÚeJXâØSÂ]eYUK&]eT�WZY10Û[d]_V·J�YfT¹]eSÂYRWÂÚ5ÞÂJxå>KaSÂMxO �HJ8]_YlKaMLS½[½ßRå�JXKLcRJ
YdSZKjWtKL]eSÂY32547698:� � 29;�<=��29;?>@����������29;@A B�A C > � �*J3KEDF� � �G��õ=�������H��0�I1õ�� ç JXW�ÞÂJxå>KaSÂM¿SZé'0
YlßRV ç J�MjT^WÂYR[�ÚeJ3KKJL� �NM ��� M �@��������� MPO $ ��� ç J&WèÞÂJxå>KLSUM^SÂéQ05MjWZYR[dSÂV ÞtWZMa]eW ç Ú_JxT�O �øJ
WÂTaT¹ßdV·J×KLcRWZK{ñAJ×cRW�ÞUJ×WZYR0�[½]eV&J�YRTL]_SUYRWZÚ�å3SlTqK{éìßdYRå>Ka]_SUYTS �7U 4VDW8X��ñ�cd]eåjcèñ�]�KacdSÂß½K�ÚeSUTaT
SZéRÜUJ�YdJ�MaWÂÚ_]_Kqà^ñAJ{TLJ�J�`,KLS,V&]eYd]eV·]_ã�JÂO�� ]�KacdSÂßdK�WÂY�à,âRML]eSÂM�]_Y½éìSUMLVXWZKL]eSÂY�SUYES �7U 4VDK8��>ê�ñAJ
V&]eÜÂclK¿WÂTÛñAJ�ÚeÚ�WÂTaT¹ßdV·J=WèßdYd]_éìSÂMaV [d]eT¹KLMa] ç ß½KL]eSÂY�StÞUJ�MYJ¾O�PÛStñ [dJ�YdSÂKLJ�W(âdMLS ç W ç ]_Úe]�Kqà
[½]eT¹KLMa] ç ß½KL]eSÂYøKacRWtKr]ÊTrßdYd]_éìSÂMaV·Ú_à¾[d]eT¹KLMa] ç ß½KLJx[HStÞUJ�M¿WZÚeÚ U 4VDZ8^ñ�]�Kac1S �7U 4VDK8��W[]\7WÂYR[
KLcRWZKÛcRWÂT�W&âdMaS ç W ç ]eÚ_]_Kqà(SZé �&SZKLcRJ�Mañ�]eTLJÂê ç àT^K_ � J`�3OdïoY�KLcdJ�[½]ÊTaå3MaJ3KLJrå�WÂTLJ,ñAJ¿cRW�ÞÂJ�a

^ _ � J`� �7U 4VDK8��b�dc � e�f�gihkjmln obp*f�gihkj�liqsr _Ht  ]�ébS �7U 4VDW8X��[u\
� SZKacdJ�Mañ�]eTLJ � õ��

PÛSZKaJ¿KLcRWZK×]_é�ñAJ¿óRYR[�^K_Hv � J`�Añ�cdJ�MLJZ\9w���V·]_Yxf�hkjml�yzS �7U 4VDZ8���{UêØWXT¹]eYdÜUÚ_JrTaWZV·âdÚeJ
[½MaW�ñ�Y8éìMaSÂVF^K_Hv � J`�AâdMaStÞ�]e[½JxT�WZY�SÂâ½Ka]_VXWZÚ�T¹SUÚ_ß½Ka]_SUY U 4VDZ8�wtO
N"âRMLS ç W ç ]eÚe]�Kqà=[d]eT¹KLMa] ç ß½KL]eSÂY&]eT�VXWU[½J�ßdâ&SZéEW^âRMLS ç W ç ]eÚe]�Kqà�[½J�YRTL]�Kqà=T¹KLMaßRå3KLßdMaJ � â�[dT��

WZYR[�W^âRMLS ç W ç ]eÚe]�Kqàr[½J�YRT¹]_KqàréìßdYfå>KL]eSÂY � â�[�é���éìSUM�J�WÂåjc�J�ÚeJ�V·J�YlK�]eY=KacdJ�âØ[dT�OtïoY&ÜÂMjWZâdcd]Êå�WÂÚ
V&S½[½J�ÚeT�Ú_]_KLJ�MaWZKLßdMaJÂêlWrâ�[dT�]ÊT�WÂÚeTLS�å�WÂÚ_ÚeJ�[XW}|?,=~�/s�.&H�*��,./V�7�.-RO��*J3K��K�W� ç JÛKacdJ^TLâdÚe]eå�]_YdÜ=SZé�øWÂYR[��·T¹ßRåjcèKLcRWZK�KLcdJ¿J�ÚeJ�V·J�YUKjTASZé��&WÂMLJ,âdÚÊWÂå3Jx[ ç J�cd]eYR[8KLcRJ,J�Ú_J�V·J�YlKaTASZé��5ê½ÜU]_Þ�]eYdÜ% �'���5%=��% ��%���% �x%�O��×TL]_YdÜ,ÜÂMjWZâRcd]eå�WZÚUV&S½[½J�Ú_Úe]eYdÜ&ô �t÷¸ê�ñ{J�å�WÂY=[½J�YdSZKaJAWÂYlà¿YdSUY�î�å�Ú_ßfTqKaJ�MaJ�[
âØ[dT5ñ�]�Kac·å�SÂYR[d]�Ka]_SUYRWZÚ�âdMaS ç W ç ]eÚ_]_KL]eJ�TP^ �sM 4V��8�% M 4V��8X�Q��^ �NM 47������8X���.^ �NM 4V�98X�3O	�øJ�Ú_J�K� �n� � ç J·WXéìßdYRå3KL]eSÂYHKLcRWZK,MaJ3KaßdMaYRT^WèÞÂJxå>KLSUM � �7� �}� � � �i� � � � � �7� � � ��������� � �7� �? �9p*�kqn $ � �×SZé
]_YR[d]eå�J�T�[dJ�YdSÂKL]eYdÜrKLcRJ×ÞtWZMa]eW ç ÚeJ�T�KacRWtK M � ]ÊT�å�SÂYR[½]_KL]eSÂYfWZÚeÚ_à&[½J�âØJ�YR[dJ�YlK{SUYíO��øJ^å�WZÚeÚdKLcRJ
ÜÂMjWZâdcXKacRWtK�MaJ�TLßdÚ�KjTAñ�cdJ�YèKaWZ`�]eYdÜ�KacdJ M � WÂT{YdS½[½J�T�WÂYR[(cRW�Þ�]eYdÜ=WÂY8WZMjå�éìMaSÂVòYRS�[dJ M �
KLS=YRS�[dJ Mm� ]_é*WZYR[(SÂYdÚeà�]_é �Q� � �*� �3êUKacdJ×â�[dT{ÜÂMjWZâdc*OUb�cdJ^SÂYdÚeà�MaJ�úlßd]eMaJ�[Xå3SUYR[½]_KL]eSÂY·KaS
ç J¿W ç ÚeJÛKaS=J�ù�âRMLJxTLTY,z-x��YdSUY�î�å�Ú_ßfTqKaJ�MaJ�[·â�[dTAßRT¹]eYdÜ&å3SÂYf[½]�Ka]_SUYRWZÚØâdMaS ç W ç ]eÚ_]_KL]eJ�T�êÂ]ÊT{KLcRWZK
KLcd]ÊT�ÜÂMjWZâdc�YdJ�Jx[dT�KLS ç J�WUå3à½å3Úe]ÊåZOtQAàrßRT¹]eYdÜ¿W,âfJ�MLV�ß½KaWZKL]eSÂY=ÞUJ�å3KLSÂM��&ê�KLcdJ�[½J�óRYd]_KL]eSÂY&SZé
W¿âØ[dT � � �X�Z�4KacRWtK5V·S½[½J�ÚÊT5å�SÂYR[½]_KL]eSÂYfWZÚ½é WUå>KLSUML]eã�WZKL]eSÂYRT�êtå�WÂY ç J�éìSÂMaVXWZÚe]_ã�J�[·WÂT4éìSUÚ_ÚeStñÛT�a

^bp*��� �5q � J`�Q� O $ ���k� � ^ �NM �5� % M 4 � � � � �X8X� � ÿ��
TLßRåjc8KLcRWZK�� �i�=j 47� � � D�� �¢¡@�=jP$�p*�kqH4i� ��£��� ¡ 8�8� �7�=j 4��¤¡@�=�9p¥� � qH4N¦ � y@� �k§ � �X� �k§¤¨ �������?��� O $ � {z8X8

û�WÂåjc�^ �NM �¢� % M 4 � � � � �X8��AéìMaSÂV J�úlßRWtKa]_SUY�ÿ&]eT^WXT¹âØJ�å�]eWÂÚ*å�WUT¹JrV�ßdÚ�Ka]_ÞtWÂML]ÊWtKaJ=å3SUYR[½]_ð
KL]eSÂYRWÂÚ�â�[�éqO4b�cR]eT=V&JxWZYRTrKLcRWZK�WZY�àHTLßRåjcáå�SÂYR[½]_KL]eSÂYfWZÚ5â�[�é×WZÚeSÂYRÜ7ñ�]�KacæW�âØ[RT � � ���K�



[½J3óRYRJ�T�W&âdMaS ç W ç ]_Úe]_Kqàè[½]ÊTqKaML] ç ß½Ka]_SUY8StÞUJ�M
JHOdïoY8ÜUJ�YdJ�MaWÂÚ�ê�ñAJr[½J�YdSÂKLJ�W&â�[dT ç à � ORb�cRJ
âØ[dT&]ÊT·å3SÂYfTqKaMaWÂ]_YdJx[�KLS ç J�SÂé^W¾å�J�MLKaWZ]eYüéìSUMLV�O��dSUM�]eYRT¹KaWZYfå3JÂê�]eYáKacdJ�å�WÂTLJèSÂé×J�úlßRWZð
KL]eSÂY7ÿ½ê�KLcRJ�å3SÂYfTqKaMaWÂ]_YlKaTA]eV·âfSlT¹J � KLSX[½JxTLå�ML] ç J¿W·[½]eMaJ�å>KaJ�[�WÂå�à�å�Ú_]Êå,ÜÂMjWZâdc*O �øJ�[½J�YdSZKaJ
KLcdJ=å�SÂYRT¹KLMjWZ]eYdJx[8TLâRWÂå�J¿SZé�WZÚeÚíâfSlTLTL] ç Ú_J�T¹KLMaßRå3KLßdMaJ�T ç à���ORNÁâdMaS ç W ç ]eÚ_]_Kqàè[½]ÊTqKaML] ç ß½Ka]_SUY
StÞÂJ�M
Jý]eT�KacdJ�Y�éìSUMLVXWZÚeÚeàè[½J�YRSZKLJx[ ç àR^�� � J`�?� � � ��O
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¥ Êmq}~Ãx�tn>����u�Ã�k3mq}~nq�Upr}~|$,fvÊu�m�}~sU|amqh>k��o}~sUÃ��U}~prhjsU�o}�u�sf�
�HJ�å3SUV&âfWZMaJ�[,KLcRJ{ïq\ �*N ßRT¹]eYdÜ^KLcdJAYdSUMLVXWZÚlâ�[�édKLS¿û5ÞUSÂÚeß½KL]eSÂY þ KLMjWtKaJ�ÜÂ]eJ�T{ô�õ�÷ � û þ �

SÂY1S � O*b�cRJèû þ cRWUT�W � >P�
�x�=TqKaMaWZKLJ�ÜUà�ñ�]_KLc�� � �$>ÝWZYR[ø]eYR[½J�âfJ�YR[½J�YlK=V�ß½KaWZKL]eSÂYRT
ßRT¹]eYdÜrJ�]�KacdJ�M5]eYR[½]eÞ�]e[dßRWZÚRT¹KaWÂYR[dWÂMa[&[½J�Þ�]ÊWtKa]_SUYRT�¸�� ��0�SÂM5WrTL]eYdÜÂÚeJ�TqKjWZYR[dWÂMa[·[½J�Þ�]eWZKL]eSÂY
¸�� � õUO��HJr]eYd]_KL]ÊWZÚe]_ã�J�[�KacdJ�TqKjWZYR[RWZMj[�[dJ�Þ�]eWZKL]eSÂYRTAKaS �G� �XWZYR[�ßRTLJ�[�·�� � õ�� 1 ÿ.0�WÂYR[
· � � õ���� ÿ 1 0qO�b�W ç ÚeJ^ÿrTLcdStñÛT�KacdJ^TLßRå�å�J�TaT�MjWtKLJ � þ �}�3ê�ñ�cd]eåjcè]eT5KLcdJ^MLJ�ÚeWZKL]eÞÂJÛWZV·SUßdYlK
SZé4KL]eV&JxT�KLcRJ �^b � SZé�õ�� $�� ñ�WÂT�MaJ�WUåjcdJ�[EOdb�cRJrMLJxT¹ßdÚ_KaT�WÂMLJ�å�SÂV·âdß½KaJ�[�StÞÂJ�M¿õ��&MLßRYRT�O
b�cdJ{âfWZMjWZV·J3KaJ�MjTEéìSÂM�KLcRJAû þ WZMaJ�]eYR[½]Êå�WZKLJ�[ ç à � ¸��5�)>P�
�x��WZYR[�éìSÂM�KLcdJAïq\ �*N ç à � ¸P�q·#�>O
�HJ=WÂÚ_ÚeStñAJ�[�õ�� & J�Þ�WÂÚ_ßfWtKL]eSÂYfT�]�éb0�� õ��·WZYf[Hõ�� � J�ÞtWÂÚ_ßRWZKL]eSÂYRTÛ]�éP0m� �����RO½ïoY7WZÚeÚ*å�WUT¹JxT
J3ùdå3J�â½K(éìSÂM8û þ � 0X� ���#�aÿdõ�����éìSÂMT0 � � ����WZYR[Ýïq\ �*N � �	���#� �#� ����éìSUMR0 � yUõ��G� � ���G{Uê
âdMLJ�VXWtKLßRMLJ�å3SUYlÞUJ�MaÜÂJ�YRå3J�MaJ�TLßdÚ_KLJx[1]eY þ ���+õ�� ���èOAïoY�KacdJ�SZKLcRJ�M�Kqñ{Säå�WUT¹JxT�êAKLcRJ
V·WZù½]_V�ßdV SZé�J�ÞtWÂÚ_ßRWZKL]eSÂYRT�ñ�WÂTAMaJ�WUåjcdJ�[ ç J�éìSÂMaJrå3SÂY�ÞUJ�MaÜÂJ�Yfå3J×]eY�ßdYRTLßRå�å�J�TaTqéìßRÚíMLßRYRT�O
b�cdJ�å3SUYUKa]_Y�ßdSUßRT�I�QAï �üWÂâdâdMaSUWÂåjc ç à þ J ç WZÜXWZYf[7\×ßRå�SÂßdÚeSÂV ç ]eJ�M�ô ÿÂÿ�÷íñ�WÂT�KLJ�T¹KLJx[

SÂY&éìßdYRå3KL]eSÂYRTQS ¨ ê�S !ÛWZYf[ S � O	�HJ×ßRT¹Jx[=ïq\ �*N,T�ñ�]�Kac·KLcdJ  ��V·J�KLMa]eå�WÂYR[�KLcdJ�YdSUMLVXWÂÚ
âØ[�é4]_Y8å3SÂV ç ]eYRWtKa]_SUY(ñ�]�Kac(KacdJ^ßRYd]_ÞtWÂML]ÊWtKaJ^[½]ÊTqKaML] ç ß½Ka]_SUYíêUKLcdJ¿åjcRWZ]eYèTLJ�WÂMaåjc(WÂÚ_ÜUSÂMa]�KacdV�ê
KLcdJ·J3ùdWUå>K^ÜUMaWÂâdc¾TLJ�WÂMaåjc¾WÂÚ_ÜUSÂMa]�KacdV éìSÂM����Ìõ·WZYR[HWXódù½J�[øåjcRWÂ]_Y¾WUå�å�SÂMj[½]_YRÜ(KLS8KLcRJ
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J�WÂåjc¾YdS½[½J�VXW�à�cRW�ÞUJ=WtK¿V·SUT¹K¿W8T¹]eYdÜÂÚeJ=âfWZMaJ�YlK�O �HJ·WZÚÊTLS(KLJxTqKaJ�[�KLcdJ�éìßdÚeÚ �qSÂ]eYUK¿â�[dT�O
�HJ�cfW�ÞÂJrßRTLJ�[`0�� õ����RêRWXVXWtù½]eV=ßdV0SZé�ÿ � õ�� & J�ÞtWZÚeßRWtKa]_SUYRTÛWZYf[8ñAJ�cRW�ÞUJ�W�ÞÂJ�MaWÂÜÂJ�[
KLcdJ¿MaJ�TLßdÚ�KjTAStÞÂJ�M�ÿ	��MaßdYRT�O �øJ¿]_Yfå3MaJ�WÂTLJ�[ ¸�]eY�T¹KLJ�âRT�SZé4ÿ �rKaS&óRYR[èKLcdJ ç J�T¹K�ÞtWÂÚ_ßdJ,éìSUM
¸�O ��J�âØJ�WZKL]eYdÜXJ�WÂMLÚe]eJ�M�MLJ�âfSUM¹KaJ�[8MLJxT¹ßRÚ�KjTrô ÿUÿ�÷¸ê�KaW ç Ú_J �·]eYR[½]Êå�WZKLJ�TAKacRWtKÛSUßdMÛWZâRâdMLSlWÂåjcdJxT
âfJ�M¹éìSUMLV ç J�K¹KaJ�MxO �øJ=YdSÂKLJ¿KLcfWtK^ßfT¹]eYdÜ·KLcRJ�éìßdÚeÚ �qSU]_YlK×â�[dT×MLJxúUßR]_MaJ�T�ÞUJ�MaàèÚÊWZMaÜÂJ¿ÞtWZÚeßdJ�T
éìSÂMR¸�OØN×TÛW·MaJ�TLßdÚ_K�êdKacdJ=WÂV&SUßdYlKÛSZé�ÜÂJ�YdJ�MjWtKa]_SUYRT�]eT×ÞÂJ�MLàèTLVXWZÚeÚ*TL]_YRå�J�ñAJ�WZMaJ¿WÂÚ_ÚeStñAJ�[
SÂYdÚeà8ÿ � õ�� & J�ÞtWÂÚ_ßRWZKL]eSÂYRT�O½b�cd]ÊTÛTqKaMLSUYdÜÂÚeàX]eY��RßdJ�YRå3JxT�KLcdJrMaJ�TLßdÚ_KaT�O
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/ �1Ù ��ÖEÕ�� ��ÙqÓ�Ð
þ J�ÚeJ�å3KL]eYdÜ·ñ�cRWtKÛÞtWZÚeßdJ¿SZé ) KLS·ßRTLJ¿éìSÂMAKacdJrYdSÂMaVXWZÚE`UJ�MaYdJ�ÚÊTAâØ[�é�]ÊT�[½J�âØJ�YR[dJ�YlK×SÂY8KLcRJ
SÂâ½Ka]_V·]eã�WtKa]_SUY�âdMaS ç ÚeJ�V�O�b�cdJ=ÞtWÂÚ_ßdJ�SZé ) [½J�KLJ�MaV·]_YRJ�T×KLcdJ&T¹V·S�SZKacdYdJ�TaT^SZé�KLcRJ=ódK·ô ��÷�ê
ñ�cd]eåjc=V·WÂ`ÂJxT*]_K�]eYlKLßd]_KL]eÞÂJ{KLcRWZK4]eYRå�MLJxWÂTL]_YdÜ ) SUY=T¹V·S�SZKacréìßdYRå3KL]eSÂYRT�TLcdSÂßRÚe[rÜU]_ÞUJ ç J3KLKLJ�M
MLJxT¹ßdÚ_KaT�OEïoY�SÂßdM¿J�ù�âØJ�Ma]eV&J�YlKaT�êEñ{J·J�V·âd]eMa]eå�WZÚeÚ_à¾[dJ3KLJ�MLV·]eYdJ�[ ) ê ç ß½K�]_K�]ÊT¿ñ{SUM¹Kaclñ�cR]_ÚeJ
KLSX]eYlÞUJ�T¹KL]eÜUWZKLJ,cdStñ1KaS&ßfT¹J ) WU[dWZâdKL]eÞÂJ�ÚeàÂO

�×TL]_YdÜæKLcdJøYdSUMLVXWZÚ,`ÂJ�MLYRJ�ÚÊT(â�[�é&úlßd]Êåj`�Ú_àäKLJ�YR[dT8KLSäStÞÂJ�M¹óRK(KLcdJ�TaWZV·âdÚeJ¾ÞÂJxå>KaSÂMxO
b�cd]eT�å�WZY�T¹SUV&J�ñ�cRWtK ç J¿MaJ�ÜUßdÚeWZKLJx[ ç à ) ê ç ß½K�YdSZK�J�YlKa]_MaJ�ÚeàÂO½b�cdJ^KLJ�YR[½J�Yfå3àXKaS�StÞUJ�MLódK
ç Jxå�WZV·J�WZâdâfWZMaJ�YlK�WÂT*KLcRJAWÂâdâdMaSUWÂåjcrñ�WÂT�cd]eÜÂcdÚeàrT¹J�YRTL]�Ka]_ÞUJ5KLS^KLcRJ{ÞtWZÚeßdJ{SZé¥¶�·a¸2¹UO��×TL]_YRÜ
KLcdJ¿YdSUMLVXWZÚØâ�[�é4SUY(KacdJ¿SZKLcRJ�M�cRWZYf[èWZÚeV·SUT¹K�WÂÚ_ñ�W�à½T5ßdYf[½J�MLódKaT�W&TaWZV·âdÚeJ^ÞUJ�å>KaSÂMxOlb�cRJ
YdSÂMaVXWZÚdV·]_ùlKaßdMaJ×â�[�éíñ�]�Kac(MaJ�ÜÂßRÚeWÂML]eã�WZKL]eSÂY·]eT5KLcdJ�MLJ�éìSÂMaJÛWZY(]eYlKLJ�MLJxTqKa]_YdÜ¿KaMaWU[½J>î�S9Å8KLcRWZK
T¹J�J�VXT�ÞÂJ�MLà(ñASÂMLKLc�ñ�cd]eÚeJ×KaSX]_Y�ÞÂJxTqKa]_ÜlWtKaJ^YdJ�ù�K�éìSÂM�V=ßRÚ�Ka]_âdÚeJrMaJ�WÂTLSÂYfT�O
ïoY�KLcR]eT,âRWÂâfJ�M�ê�ñAJ�cRW�ÞUJ=ßRTLJ�[�KLcdJ0 �"V·J3KLMa]ÊåZOEb�cdJ·[½MaW�ñ ç WÂåj`�SZé5Kacd]eT¿V·J�KLMa]eå�]eT

KLcRWZK�]_K&]ÊT�V·J�MaJ�ÚeàüW�[½]ÊTqKjWZYRå�JèV·J3KaML]ÊåXKaS�KacdJ(éìßdÚeÚeà �qSU]_YlK·[½]eT¹KLMa] ç ß½KL]eSÂY*O�b�cR]eT=V&JxWZYRT
KLcRWZKÛßdYdÚeJ�TaT�KLcdJ�WU[d[½]_KL]eSÂYRWÂÚíå3SUYRTqKaMaWÂ]_YlKjT�SÂY�KLcdJrâ�[dTÛWÂMLJ¿ÞUJ�MaàèT¹âØJ�å�]�óØåZêRW&â�[dT×TLJ�WÂMaåjc
WZÚeÜÂSÂMa]_KLcdV ñ�]_ÚeÚ�V·SUT¹K�Úe]_`UJ�Úeà^YdSÂK�MaJ�TLßdÚ_K�]eY=ßRTL]_YRÜÛKLcRJ�âdMaS ç ÚeJ�VÁT¹KLMaßRå>KaßdMaJ�]eY=WZY�J7ÅØJxå>Ka]_ÞUJ



ñAW�àUO�b�cRJ�MaJ3éìSÂMaJÂê½V·J�KLMa]eå�T�T¹ßRåjc�WÂTAKacdJ¿V·]_Yd]eV=ßRV0[½JxTLå�ML]eâ½KL]eSÂY�ÚeJ�YdÜÂKLc�SÂM�SZKacdJ�MÛ[d]_MaJ�å3K
å3SÂYf[½]�Ka]_SUYRWZÚe]_Kqà�KLJxTqKjT=WÂMLJ(T¹KLMaSÂYdÜUÚ_àHñ{SUM¹Kac�]_Y�ÞÂJxTqKa]_ÜlWtKa]_YdÜfO*b�cdJèWÂÚ_ÜUSÂMa]�KacdVXT,KLJxTqKaJ�[ü]eY
KLcd]ÊT�âRWÂâfJ�MÛT¹cdSUßdÚÊ[ ç J�T¹J�J�Y�]eYR[½J�âØJ�Yf[½J�YlKLÚeà(éìMaSÂV KLcdJrïq\ �*NBéìMjWZV·J�ñASÂMa`�O

� cdJ�Y&ñ{J�]eYRå3MaJ�WUT¹J{KLcRJÛT¹]eã�J�0ØSZéØW,âdMaS ç Ú_J�V�êtñAJ�WZMaJAJxTqKa]_VXWZKL]eYdÜ,W,âdMaS ç W ç ]eÚ_]_Kqà�[½]ÊTqð
KLMa] ç ßdKL]eSÂY�]eY�W×cd]_ÜUcdÚeà¿[d]_V·J�YfT¹]eSÂYRWÂÚUTLâRWÂå�JÂO��×TL]_YRÜÛKLcRJ5éìßdÚeÚ��qSÂ]eYUK�â�[dT*]eY�KacRWtK�å�WUT¹J{âfSlT¹JxT
âdMLS ç ÚeJ�VXTÛéìSUMrWZY�ïq\ �*N�O�û{TqKa]_VXWZKL]eYdÜ �qSU]_YlK¿âØ[�é T¿]eY¾cR]_ÜUcdÚ_à�[d]_V·J�YfT¹]eSÂYRWÂÚ4TLâRWUå3J�T,å�WÂY
MLJxúUßR]_MaJÛW�ÚÊWZMaÜÂJÛWÂV&SUßdYlK�SZé�Ka]_V·J^WUT5ñAJ�ÚeÚfWUT5VXWZY�à·TLWÂV&âRÚ_JxT�KLS��qßRTqKa]�éìà&KacdJ×JxTqKa]_VXWtKa]_SUY
ç Jxå�WZßfT¹J·SZéAKLcRJ·å�ßdMjT¹J·SZé�[½]eV·J�YRTL]_SUYRWZÚe]_KqàÂO @ÛStñAJ�ÞUJ�MxêfKacdJ(WÂTaTLßdV·â½KL]eSÂYHKLcRWZKrKLcdJXå�SUT¹K
éìßdYRå>Ka]_SUYá]ÊT ç ßR]_Ú_K�ßdâæSZé ç SÂßdYR[dJ�[üÚeStñ{J�M�SÂMj[½J�M�]_YlKaJ�MjWÂå>Ka]_SUYRT ç J3KqñAJ�J�Y�KLcdJ�âdMaS ç ÚeJ�V
Þ�WÂML]ÊW ç Ú_JxT�]eT�ßfT¹ßRWÂÚ_ÚeàèVXWU[½JÂORb�cR]eT�]eV·âdÚe]_JxT�KLcRWZK�KLcdJ�WÂå>KaßRWZÚ*âØ[�é T�KLcRWZK^WZMaJ ç J�]_YdÜXJxTqKa]�ð
V·WZKLJx[EêRWZMaJrSZé�W&Ú_StñAJ�M�SUMa[dJ�MxO½ï¸é�KacdJ�SÂâdKL]eV&]eã�WZKL]eSÂY�âdMaS ç ÚeJ�V0]eTÛYdSZK ç ßR]_Ú_K×ßdâ�SZé�TLßRåjc
ç SUßdYR[½Jx[8ÚeStñAJ�MASÂMj[½J�M ç ßd]eÚÊ[½]_YRÜ ç Ú_S½åj`½T�ê½ßfT¹]eYdÜ&ïq\��*N^Tr]eT�âØSZKaJ�YlKL]ÊWZÚeÚeàèW&YdSÂY�î½TLå�WZÚÊW ç ÚeJ
WZâdâdMaSUWUåjcíê½[½J�âØJ�Yf[½]_YRÜXSÂY8KLcdJrâ�[�é�KLcRWZKÛ]eT�ßfT¹Jx[�WÂYR[èKLcdJrâdMaS ç Ú_J�VÌ[½J3ófYd]�Ka]_SUYíO

� � Ó{Ð×Ö �¹Õ���ÙqÓ�Ð��
�HJXcRW�ÞUJ·ßRT¹Jx[HKLcdJ(WÂÚ_ÜUSÂMa]�KacdV·]eå�éìMjWZV·J�ñASÂMa`7ïq\��*NGéìSÂM�V·S½[½J�ÚeÚe]_YdÜ7]_KLJ�MaWZKLJx[H[½J�YRTL]�Kqà
J�T¹KL]eV·WZKL]eSÂY7J�ÞÂSÂÚeß½Ka]_SUYRWZMaà8WÂÚ_ÜUSÂMa]�KacdVXT�ORb�cRJ�TLJ�WZÚeÜÂSUML]_KLcRV·TÛV·WÂ`ÂJ�ßfT¹J�SÂé�[½J�YfT¹]_Kqà8JxTqKa]�ð
V·WZKL]eSÂY=KLJ�åjcRYd]eúlßdJxTíKaS ç ßd]_ÚÊ[=W^âdMaS ç W ç ]eÚ_]_Kqà,[d]eT¹KLMa] ç ß½KL]eSÂY�StÞÂJ�M*KLcdJ�ÞtWZMa]ÊW ç ÚeJ�TíKLcRWZK�å�S�[dJ
W(âdMaS ç ÚeJ�V ]eY¾SUMa[½J�MÛKaS8âØJ�MLéìSÂMaV SÂâ½Ka]_V·]eã�WtKa]_SUYíO�b*S8KLcd]ÊT,J�YR[íêØW8âdMaS ç W ç ]_Úe]_Kqà�[½J�YRTL]�Kqà
TqKaMLßRå3KLßdMaJrV=ßfTqK ç J�éìSUßdYR[7WÂYR[�T¹ß ç T¹JxúUßRJ�YlKLÚeà ç J�ßRTLJ�[�]eY�[½J�YRT¹]_Kqà�J�T¹KL]eV·WZKL]eSÂYíOL�dSÂM^W
T¹J�K�SÂé�J�ù�]ÊT¹KL]eYdÜ&TLJ�WÂMaåjc�WZÚeÜÂSUML]_KLcdVXT�êUñAJ¿cRW�ÞÂJ,WZâdâRÚ_]eJ�[�WZYR[èKLJxTqKaJ�[èKLcdJ�VÌ]eYèKacdJ¿ïq\��*N
éìMaWÂV&J�ñ{SUML`XßfT¹]eYdÜ&Kqñ{SX[½] Å�J�MaJ�YlKÛ[½J�YRTL]_KqàèJ�T¹KL]eVXWtKa]_SUY8V·S½[½J�ÚÊT�O

b�cdJèJ�ù�âØJ�Ma]eV&J�YlKaT&]_Yf[½]eå�WtKaJ(KLcfWtK ç ßd]eÚe[½]eYdÜ�WZYR[æßRTL]_YdÜHâdMaS ç W ç ]_Úe]ÊTqKa]eåèV&S½[½J�ÚeT�éìSUM
å3SÂYlKa]_Y�ßdSUßRT=SUâ½KL]eV·]_ãxWtKa]_SUYæâdMaS ç ÚeJ�VXT�]eT&âdMaSÂV·]ÊT¹]eYdÜfO4b�cd]ÊT�ê�]_Yäå3SÂV ç ]eYRWtKa]_SUYáñ�]�Kac"]_KaT
V&S½[½J�Ú_Úe]eYdÜ&å�WZâRW ç ]eÚ_]_KL]eJ�T�êlTLcdStñÛT�KLcRWZK{KacdJ,ïq\��*N%]ÊT{ÜUJ�YdJ�MaWÂÚ�êlWZâdâRÚ_]Êå�W ç Ú_J,WZYR[èJ$Å�J�å3KL]eÞÂJÂO
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