
HAL Id: pastel-00000687
https://pastel.hal.science/pastel-00000687

Submitted on 11 Jan 2005

HAL is a multi-disciplinary open access
archive for the deposit and dissemination of sci-
entific research documents, whether they are pub-
lished or not. The documents may come from
teaching and research institutions in France or
abroad, or from public or private research centers.

L’archive ouverte pluridisciplinaire HAL, est
destinée au dépôt et à la diffusion de documents
scientifiques de niveau recherche, publiés ou non,
émanant des établissements d’enseignement et de
recherche français ou étrangers, des laboratoires
publics ou privés.

Le bilan hydrologique régional: étude de sa variabilité à
l’aide de simulations numériques

Sylvie de Smedt

To cite this version:
Sylvie de Smedt. Le bilan hydrologique régional: étude de sa variabilité à l’aide de simulations
numériques. Physics [physics]. ENGREF (AgroParisTech), 2004. English. �NNT : �. �pastel-00000687�

https://pastel.hal.science/pastel-00000687
https://hal.archives-ouvertes.fr


� ��� ��� � �	� 
 ����
�������	�

�������������� "! #
$ %�&�'  "�)(�*,+ ' ��� &.- ��!/�0�2143,��+ ' �5(,*6+879� &9: !;1<! &�' +=�2�214� ' �2>?*9!@��*, A��!CBD�2�2� & (FEG!H��* I

JLKMJ N)O�PRQLSUTWVYXYP[Z�\^]`_aObTRPdcfehgO�ikjklmOnPdSmodp2jqcbO KrKsKsKrKsKrKsKsKrKsKnKrKsKrKsKsKrKsKrKsK t
JLKvu wxTySmlmObPzl|{}V~ik��j8cbTyP`O�TRl�gO�PWjq�Lo/gO��=j8TWVYQL�<KrKsKnKrKsKsKrKsKrKsKsKrKsKnKrKsKrKsKsKrKsKrKsK �
JLK}� ��oW�=jq�UVYPyj�TyVYQq��lmOnX�j�Tye?�O�PWO KrKsKsKrKsKrKsKnKrKsKsKrKsKrKsKsKrKsKnKrKsKrKsKsKrKsKrKsK J��

JLK}�UK~J �/O��mPdVY�mV~XYV~T;gO[lmSC�mV~X�jq�Al?{�O�j8S��j�X�j�o/gO�PWQqXYSUTWVYQL� KrKsKsKrKsKnKrKsKrKsKsKrKsKrKsK JLJ
JLK}�UK�u �@gOb�moWObPWPdVYQL�mP[PWSmo�X�{}��TWX�jq�=TWVY�HSmO�O�T��mo/gO�c�V~�mV~Tyj8TyV~QL�mP�O���w�SmodQL��O�Z|XYV~O��mPzObT[VY�; 

¡ SmO��mcbOrlUS@cfe�j8�m�LO�i0O��=T�c�X~VYikj8TyV~�HSmO¢KsKsKrKsKrKsKsKrKsKnKrKsKrKsKsKrKsKrKsK J"u
£ ¤ �4��! & ���2B����2� 'D¥!�(�*6+q¦)+=�2!§7�¦9(9 ������ : �2>?*9!�¨�<���© ¥!/�����2* ' ��� & ��3,� ' ������!§! &«ª ��3,� :�& ! $/¬

u;KMJ ­ho��O�®LOslmO�Pdc�odVY�UTWVYQL��lmSCPWcfe�gObi�j�lmOnPWSUodp2jqcbO«KrKsKsKrKsKrKsKsKrKsKnKrKsKrKsKsKrKsKrKsK J�¯
u;Kvu °�o/gO�PdO��=Tfj�TyVYQq�@lmObPRPWVYi�SmX�j8TWVYQL�UP�Ob±�O�c�TyS�gObO�P²KrKsKsKrKsKrKsKsKrKsKnKrKsKrKsKsKrKsKrKsK J"³
u;K}� ´FjqXYV~l�j8TWVYQL�klmOnX�j5PWV~i�SmX�j�TyVYQq��lmOno/gO�p�gO�odO��mcbOAµ2�z�L�Huq�L¶@KrKsKsKrKsKnKrKsKrKsKsKrKsKrKsK J"t

u;K}�UK~J ]hQqik��j8oyjqV~PWQL��jqS/·�QL�mPdO�od®8j8TWVYQL�UP�Pd��j8TWV�jqX~VYP/gObO�P�lUS^]�¸�¹ KrKsKrKsKsKrKsKrKsK J�º
u;K}�UK�u ]hQqik��j8oyjqV~PWQL��jqS/·�ikObPWSmodO�P���Qq�mcbTWSmO�X~XYO�PRwF]h� KsKrKsKnKrKsKrKsKsKrKsKrKsK uq�
u;K}�UKv� ]hQqik��j8oyjqV~PWQL��jqS/·�l�gO��UV~TyPRQL�UPWO�o»®¼gO�P�lmS^_n¸��n] KsKrKsKnKrKsKrKsKsKrKsKrKsK uLu
u;K}�UK}¯ �H½;�=TWe)�O�PdO�lmOnX�j�®8jqX~VYl�j�TyVYQq�.KsKrKsKnKrKsKsKrKsKrKsKsKrKsKnKrKsKrKsKsKrKsKrKsK uq�

u;K�¯ �[�Lo/gO��=j�TyVYQq�AlmO�P`p�QLo�¾c�jq�LObPRc�XYV~i�j�TyVY�HSmObP¢KsKnKrKsKsKrKsKrKsKsKrKsKnKrKsKrKsKsKrKsKrKsK uL³
u;K�¯mK~J w�X�gO�i0O��=TyPR�modVY�mcbVY��jqS/·AlmSCcb½/c�X~OnlmOnX¿{�O�jqS�PWV~i�SmX�gO���jqoz��¸`]�ÀzÁÂ��w¼w KsKrKsK uqÃ
u;K�¯mK�u ÁÄi0��jqc�TyPRPWSUo�X~O��moWQ/c�ObPWPdSmPzl|{}V~�HTWO�odc�O��;TyVYQq� KsKrKsKsKrKsKnKrKsKrKsKsKrKsKrKsK �L�
u;K�¯mKv� ÁÄi0��jqc�TyPRPWSUo�X~O�oWSmV~PWPdO�XYX~O�i0O��=TÅKsKnKrKsKsKrKsKrKsKsKrKsKnKrKsKrKsKsKrKsKrKsK �UJ
u;K�¯mK}¯ �/O��mPdVY�mV~XYV~T;gO[lmObP ¡ S;·�lmOncfe�jqX~O�SmoRXYj8TyOb�HTWOnObTRPWOb�mPWV~�mXYOÆKsKnKrKsKrKsKsKrKsKrKsK �q¯

u;Kv³ ¸5ÇQqXYO�lmOnXYj�lUVYPdTWoWV~�mSUTyV~QL��lmO�®�gO���gObTfj�TyVYQq� KnKrKsKsKrKsKrKsKsKrKsKnKrKsKrKsKsKrKsKrKsK �=³
u;Kv³;K~J �/O��mPdVY�mV~XYV~T;gO[lmSC�mV~X�jq�Al?{�O�j8S@Ob�@o/gO��LV~QL��e/SUikV~lmOkKsKsKrKsKnKrKsKrKsKsKrKsKrKsK �LÃ
u;Kv³;K�u �/O��mPdVY�mV~XYV~T;gO[lmSCc�Qq�HTWO��HS§Ob�§O�jqS�lmS@PdQLX)O��Co/gOb�LVYQq�CP��O�cfemOÈKrKsKrKsKsKrKsKrKsK �LÃ
u;Kv³;Kv� ��V~PWcbSmPWPdVYQL��lmSCo�ÇQLX~O�lmOnX�j�®�gO���gObTfj�TyVYQq� KsKrKsKrKsKsKrKsKnKrKsKrKsKsKrKsKrKsK �L�

u;K}Ã ÉW�@gO�PWjq�Lo/gO��=j8TWVYQL�A�mjqodp2jqVMTyObÊ5lmO�P`p�QLo�¾c�jq�LObP�j8Tyi0QLPW�UehgO�odVY�HSmO�PËKrKsKnKrKsKrKsKsKrKsKrKsK ¯=�
u;K}ÃUK~J N�{�Ob±�ObT�lmQLi0VY�mjq�=T`lmO�P��mo/gO�c�V~�mV~Tyj8TyV~QL�mP KsKrKsKrKsKsKrKsKnKrKsKrKsKsKrKsKrKsK ¯mJ
u;K}ÃUK�u N)ObPzj8SUTyodO�P`®8jqoWVYjq�mXYObPkKsKsKrKsKrKsKnKrKsKsKrKsKrKsKsKrKsKnKrKsKrKsKsKrKsKrKsK ¯mJ

u;Kvt �[�m�UoWQqp�QL�UlmVYPdPWO�i0O��=T`lUO�X�j�PdO��mPdVY�mV~XYVMT;gO�lmSA�mVYXYjq��l|{}O�jqS4�j�X�jnp�o/gO��HSmOb�mc�OnO�T��j�X¿{�VY�=TWO��; 
PWVMT;gO�lmObPz�mo/gO�cbVY�mVMTfj8TWVYQL�mP[KrKsKrKsKsKrKsKrKsKnKrKsKsKrKsKrKsKsKrKsKnKrKsKrKsKsKrKsKrKsK ¯H³
u;Kvt;K~J Ì�o/gO��HSmO��Uc�OslmO�P��mo/gObc�V~�mV~Tyj8TyV~QL�mP�O�TR��ObodTyOn��j8o�V~�=TyO�odc�Ob�UTyV~QL�ÍKsKrKsKsKrKsKrKsK ¯H³

J



u;Kvt;K�u ¸RO�cbQL�mP»TyoWSUcbTyV~QL�§lUO�X�j5®8jqoWVYjq�mV~XYV~T;gO�PWQqSmP»  i�jqV~XYX~O�lmO�X�{}V~�=TyO��UPWV~T;gOnlmO�XYj0�mX~SmVYO�Z
SU�mO[i�gObTWemQ;lUOzPdVYi0�mXYORlmO�É»lhgO�PWjq�Lo/gOb�=j8TWVYQL�mÊslmOzX�jr�UXYSmV~O�lmjq�mPhSU�mO[ikjqVYX~XYO`lmO
\§]`_�KsKsKrKnKsKrKsKrKsKsKrKsKrKsKnKrKsKsKrKsKrKsKsKrKsKnKrKsKrKsKsKrKsKrKsK ¯=º

u;Kvt;Kv� ÁÄi0��QLodTyjq�mc�ObP9oWO�XYj8TyVM®LObP)lmO�XYjhp�o/gOb�/SUO��mcbOhObT,lmO¼X�{}V~�HTWO��mPdV~T;gO�lmO�P,�mo/gObc�V~�mV~Tyj8TyV~QL�mP
Ob� � QL�mOneHSmi0VYlmO�V~�HTWO�odi�gOblmV�jqV~oWO KnKrKsKsKrKsKrKsKsKrKsKnKrKsKrKsKsKrKsKrKsK ³Lu

u;K}º ]hQL�mcbXYSmPdVYQL�©KrKsKsKrKnKsKrKsKrKsKsKrKsKrKsKnKrKsKsKrKsKrKsKsKrKsKnKrKsKrKsKsKrKsKrKsK ³qº
¬ ¤ !§3� "����! ' (¼EM� &�' !/ �+L��143,�m "���2��� &�� 7��� & !	��
 :�:  "! : � ' ��� & �)$

�UKMJ °�o/gO�PdO��=Tfj�TyVYQq�@lmSC�modQ�
dObTz¸Re�ÇQL�mO  Ä��_s_ KsKnKrKsKsKrKsKrKsKsKrKsKnKrKsKrKsKsKrKsKrKsK Ã=u
�UKMJLK~J ]hQq�mPdTWoWSmc�TyVYQq�@lmOnX�{}O ·U��gO�oWV~O��mcbO.KsKnKrKsKsKrKsKrKsKsKrKsKnKrKsKrKsKsKrKsKrKsK Ã=u
�UKMJLK�u N)ObP�O ·;�hgO�odVYO��Uc�O�Pzo/gO�jqXYV~P/gO�ObP`��jqoRcfe�jq�HSmOsi0Q;l?�ObXYO KsKrKsKnKrKsKrKsKsKrKsKrKsK Ãq¯

�UKvu �;O��UPWVY�UVYXYVMT;gOzlmS@Pdcfe�gO�ikj�lmOrPdSmodp2j8c�O��j5c�O�o»TfjqV~�mPRlmOnPWObPz��j8oyjqi@�ObTWoWO�P�KsKrKsKsKrKsKrKsK Ãq¯
�UKvu;K~J °�o/gO�PWOb�=Tfj8TWVYQL�ClmOnX�j5�mX~SU®/VYQLi�gObTWoWVYOzPWSmoRX~O���jqPWPdVY��®LOboWPyj8�HTzlmS@¸�e,ÇQL�mO^KsKrKsK Ã=³
�UKvu;K�u °�o/gO�PWOb�=Tfj8TWVYQL�ClmSC�mVYXYjq�Al?{�O�jqSC��QqSmo`cfe�jq�HSmOsPWV~i�SmX�j�TyVYQq�ËgObTWSmlmV�gObO�KsKrKsKrKsK Ã=³
�UKvu;Kv� ��QLSU®qO�XYX~O�PRc�j8odTyObPRlmO�®¼gOb��gObTyj8TyV~QL��ObT�l?{}jqXY��gO�lmQ@µ�TWO�P»TrJ�¶@KnKrKsKrKsKsKrKsKrKsK Ã=t
�UKvu;K}¯ \CQ;lmV���c�j�TyVYQq�AlmOnX�j�o/gObPWV~PdTfj8�mc�OA�j5X¿{ÂgOb®8jq��QLoyj8TWVYQL��lmS@PdQLX)�HS�µ TyObPdT�uL¶�KsKrKsK tq�
�UKvu;K�³ \CQ;lmV���c�j�TyVYQq�AlmOnX¿{�VY�mlmV~c�O�lUOsPdSmodp2j8c�O�p�QLXYVYjqVYodO5µ TyO�P»Tz�=¶ËKnKrKsKrKsKsKrKsKrKsK t8¯
�UKvu;KvÃ �zSm�Li0O��=Tfj�TyVYQq�AlmOnX�j5c�jq�mjqc�VMT;gO�O��CO�j8S@lmSCPWQqXFµ�TyObPdT�¯H¶ KrKsKrKsKsKrKsKrKsK tLt
�UKvu;K�t ÁÄ�=TWoWQ/lmSmcbTWVYQL��l?{�Sm��TyOboWi0OslUOslUoyjqV~��jq�LO�µ TyObPdT�³L¶<KsKrKsKnKrKsKrKsKsKrKsKrKsK tqº
�UKvu;Kvº �H½;�=TWe)�O�PdO�lmOnX¿{ÄgObTWSmlmOnlmOnPWOb�mPWV~�mVYX~V~T;gO KsKsKrKsKrKsKsKrKsKnKrKsKrKsKsKrKsKrKsK º=u

�UK}� wxTySmlmOnlmOnX�{vjq�qo/gO��Lj8TyV~QL��lmObP�p�QLo�¾c�jq�qO�P�KrKsKnKrKsKsKrKsKrKsKsKrKsKnKrKsKrKsKsKrKsKrKsK º=³
�UK}�UK~J N)Onc�Qqik��QLodTWO�i0O��=TRlmS�i0Q;l?�ObXYOs��¸`]�À�ÁÂ��wFw KsKsKrKsKnKrKsKrKsKsKrKsKrKsK º=³
�UK}�UK�u ��SmObXY�HSmObP�gObX�gO�i0O��=TWP`lmOnc�QLi0��jqoWjqVYPdQL��j�®LO�crXYObPRjqSUTyodO�PRi0Q;l?�ObXYObPÍKsKrKsKrKsK ºLÃ

�UK�¯ ]hQL�mcbXYSmPdVYQL�©KrKsKsKrKnKsKrKsKrKsKsKrKsKrKsKnKrKsKsKrKsKrKsKsKrKsKnKrKsKrKsKsKrKsKrKsK �L�
# ª[' *,(,!�(,!/�§( ¥!H3� "!/������� & �@��*9 ��»E ª *9 "��3�!4(,!��ÂE��0*9!;� '4- +=�2�214� ' ��+ ' *9!/��! ' +�7,� &,: !	�

14! &�' +=���214� ' ��>?*9! � $
¯mKMJ N)Oscfemjq�m�LObikOb�HT�cbXYVYikj8TWVY�HSmO�Z��HSmOn�mo/gOb®qQLV~T» ÄQL��� KrKsKrKsKsKrKsKnKrKsKrKsKsKrKsKrKsK �UJ

¯mKMJLK~J N)Or\^]`_ÍZmSU�@QLS;TyVYX|VY�mlmV~PW��O��mPWjq�mX~O KsKsKrKsKrKsKsKrKsKnKrKsKrKsKsKrKsKrKsK �UJ
¯mKMJLK�u ]hemjq�m�LObikOb�HTWPzi0Q�½LOb�mPRo/gO��qVYQL��j8S;· KrKsKsKrKsKrKsKsKrKsKnKrKsKrKsKsKrKsKrKsK �=u
¯mKMJLKv� �zi�gObXYV~QLoyj8TWVYQL�klmOnX�j��HS�jqX~V~T;gO�lmO�PRPWV~i�SmXYj8TyV~QL�mPh�mjqoRlhgO�PWjq�Lo/gOb�=j8TWVYQL��� KsKrKsK �=³

¯mKvu N9j5®8jqodV�jq�UVYXYVMT;gO�lmSCc�XYV~i�j�T[KsKrKsKsKrKsKrKsKnKrKsKsKrKsKrKsKsKrKsKnKrKsKrKsKsKrKsKrKsK �=³
¯mKvu;K~J N)O�o�ÇQqXYO�lmO�Ps��O�odTWSmoW�mj8TyV~QL�mPnlmO�PsX�j�TyV~TWSmlmObP�ikQ�½LOb�m�mObP�l�jq�UPrX�{ÂgOb�/SUVYXYV~�moWO�oyj� 

lUV�j8TWV~p)TyOboWodO�PdTWoWOkKrKsKrKsKsKrKsKrKsKnKrKsKsKrKsKrKsKsKrKsKnKrKsKrKsKsKrKsKrKsK �LÃ
¯mKvu;K�u N�{ÂgObTWSmlmOnlmO�P���O�odTWSmoW�mj8TyV~QL�mP KrKsKnKrKsKsKrKsKrKsKsKrKsKnKrKsKrKsKsKrKsKrKsK �L�
¯mKvu;Kv� ÁÄ�=TWO�oyj8cbTyV~QL�mPRO��=TWoWOr��PWc�V~XYXYj8TyV~QL���zQqoWl���TyXYjq�=TyVY�HSmOnO�TR��ObodTySUoW��j8TWVYQL�UPrKsKrKsK J��q�

¯mK}� \@VYPdOnO��C�mX�jqcbO�lmOn�mQqTWoWOnO�·;��gOboWVYOb�mc�O�KrKsKnKrKsKsKrKsKrKsKsKrKsKnKrKsKrKsKsKrKsKrKsK J��qÃ
¯mK}�UK~J ��Qq�m��gO�ObPRSUTyV~XYVYP/gO�ObPÅKrKsKsKrKsKrKsKnKrKsKsKrKsKrKsKsKrKsKnKrKsKrKsKsKrKsKrKsK J��qÃ
¯mK}�UK�u °�o/gO�PWOb�=Tfj8TWVYQL�ClmSCXYQL�LV~c�V~O�X���oWjqc�� KnKrKsKsKrKsKrKsKsKrKsKnKrKsKrKsKsKrKsKrKsK J��Lt

¯mK�¯ wxTySmlmOnlmObPz��O�o»TySmod��j8TWVYQL�mP`Ob�@cbXYV~i�j8T�jqcbTWSmO�X KsKsKrKsKrKsKsKrKsKnKrKsKrKsKsKrKsKrKsK J��qº
¯mK�¯mK~J N)V~PWPyj8�LO�lmSCcfe�jqi0�@lmO�®qQLodTWVYc�VMT;gO��j�º=³q�5e�°�j KrKsKsKrKsKnKrKsKrKsKsKrKsKrKsK J��q�
¯mK�¯mK�u �,O�P»TyP�lmOnPWOb�mPWV~�mVYX~V~T;gO[Ob±�O�cbTWS�gO�P�PWSUo�XYj�®LQLo»TyVYcbV~T;gO��j0ºL³q�5e�°Dj�KsKrKsKsKrKsKrKsK JLJ��
¯mK�¯mKv� �/VYi�SmXYj8TyV~QL�mP�lmOno/gObp�gOboWOb�mc�Os��QqSmo`XYObP�lUO�S;·Ccfe�j8ik�mP�gO�TySmlmV�gO�P KrKsKsKrKsKrKsK J"u8�
¯mK�¯mK}¯ ´Fj8XYVYlmj8TyV~QL��O�TzcbQLi0��jqoyj8VYPWQq�mP�KrKsKnKrKsKsKrKsKrKsKsKrKsKnKrKsKrKsKsKrKsKrKsK J"u�¯
¯mK�¯mK�³ wxTWSmlmO��z���	Ob�@cbXYV~i�j8T�jqcbTWSmO�X�KsKnKrKsKsKrKsKrKsKsKrKsKnKrKsKrKsKsKrKsKrKsK J��L³



¯mKv³ wx±|O�TyPRlmSClmQLSm�mX~O�i0O��=T�lmOnX�j�cbQL�mc�Ob�=Tyoyj�TyVYQq�@Ob�^]`��� KsKsKrKsKnKrKsKrKsKsKrKsKrKsK J�¯=t
¯mKv³;K~J wx±�ObTWP�i0Q�½LOb�mPzlUS@cfe�j8�m�LO�i0O��=Tzc�X~VYikj8TyV~�/SUO KrKsKsKrKsKnKrKsKrKsKsKrKsKrKsK J�¯=t
¯mKv³;K�u wx±�ObTWP�PdSmo�X�j���jqodQ;cbXYV~�mVYcbV~T;gO�lmSCc�QLSUoyjq�=T�ikQ�½qO�� KsKrKsKnKrKsKrKsKsKrKsKrKsK J"³�¯
¯mKv³;Kv� wx±�ObTWP�PdSmo�XYO�P`l�gO��modO�PWPdVYQL�UP¢KsKrKsKnKrKsKsKrKsKrKsKsKrKsKnKrKsKrKsKsKrKsKrKsK J"³8º

¯mK}Ã ]hQL�mcbXYSmPdVYQL��PWSUo�X�{ÂgO�TySmlUOslUO�PRl�gO��UoWO�PdPWV~QL�mP KrKsKsKrKsKrKsKsKrKsKnKrKsKrKsKsKrKsKrKsK J�Ã8¯
� � � & +=�2*������ & �5! ' 3�!H 8�b3�!;+ ' ����!/� $�� I

³;KMJ °�OboWPW��O�c�TyVM®LO�Pzc�QL�Uc�O�od��jq�=TzXYO�PWcfe�gO�ikj0lmOnPdSmodp2jqcbO�KrKsKrKsKsKrKsKnKrKsKrKsKsKrKsKrKsK J�ÃLt
³;Kvu °�OboWPW��O�c�TyVM®LO�Pzc�QL�Uc�O�od��jq�=T�X�{ÂgO�TySmlUOslUO�P�lhgO��modO�PdPWVYQq�mPzO�T�XYO�SUoWPRXYV~O��mPRj�®LObc�X~O�cb½/c�X~OrlmO

X¿{�O�jqS KsKrKsKrKsKsKrKnKsKrKsKrKsKsKrKsKrKsKnKrKsKsKrKsKrKsKsKrKsKnKrKsKrKsKsKrKsKrKsK J"t8�
� ��BD�2�2� :  "�m3�7���! $ I ¬

 ¤ !^��+87 ¥!/14�<(,!§��*, �� �m+L! � �	��
C%
�Aª�ª $��)$

��KMJ²N)Os�UVYX�j8��l?{ÂgO��mOboW�LV~OA�j�X�j�PdSmodp2j8c�O KrKsKrKsKnKrKsKsKrKsKrKsKsKrKsKnKrKsKrKsKsKrKsKrKsK J�ºq�
��KMJLKMJ ¸�j�½LQL�U�mO�i0O��=Tz�mObTzjqS�PWQqX�KsKrKsKnKrKsKsKrKsKrKsKsKrKsKnKrKsKrKsKsKrKsKrKsK J�º8¯
��KMJLKvu Ì�XYS;·�lmOncfe�jqXYObSmoRX�j8TWO��=TyO4KrKsKrKsKnKrKsKsKrKsKrKsKsKrKsKnKrKsKrKsKsKrKsKrKsK J�º8¯
��KMJLK}� Ì�XYS;·�lmOncfe�jqXYObSmoRPWOb�mPWV~�mXYO KsKrKsKnKrKsKsKrKsKrKsKsKrKsKnKrKsKrKsKsKrKsKrKsK J�ºLt
��KMJLK�¯ Ì�XYS;·�lmOncfe�jqXYObSmoRl�jq�mPRX~O�PWQLXsKrKsKnKrKsKsKrKsKrKsKsKrKsKnKrKsKrKsKsKrKsKrKsK J�ºqº

��Kvu N9j�i0Q/lhgO�X~VYPyj�TyVYQq��lmOnX¿{�O�j8SClmjq�mPRXYO�PdQLX@KsKnKrKsKsKrKsKrKsKsKrKsKnKrKsKrKsKsKrKsKrKsK J�ºqº
��Kvu;KMJ ��ObPWcboWVY�;TyVYQq�A�/SmjqXYVMTfj8TWV~®LO[lmS@PdO�jqS��j5lmQLSm�mX~O�p�QL�ml KrKsKnKrKsKrKsKsKrKsKrKsK J�ºq�
��Kvu;Kvu N)O�p�QL�mc�TyV~QL�m�mObikOb�HTR�HS�j8�HTWV~Tyj8TyVMp�lUS@PdO�jqS KsKrKsKsKrKsKnKrKsKrKsKsKrKsKrKsK J�ºq�
��Kvu;K}� N9j5�mQLS;®LO�X~XYO�i0Q;l�gO�XYV~Pyj8TWVYQL��lmOnX¿{�O�jqS�l�jq�UP�X~O�PWQLXCKsKrKsKnKrKsKrKsKsKrKsKrKsK J��;J

��K}� N)OsPdcfe�gO�ikj�lmOnoWQLSUTyjq�LOkKrKsKrKsKsKrKsKrKsKnKrKsKsKrKsKrKsKsKrKsKnKrKsKrKsKsKrKsKrKsK J��Lu
��K�¯ °�oWVYPdO�O��@c�QLi0�UTyO�lUOsXYj��mO�V~�LO KsKrKsKrKsKnKrKsKsKrKsKrKsKsKrKsKnKrKsKrKsKsKrKsKrKsK J��Lu

��K�¯mKMJ ]�j8XYc�SUX�lmO[X¿{ Çjq�LO�lmO�X�js�mO�V~�LO[O�T`lmO�XYjsp�oWjqcbTWVYQL�klmO�ikjqVYX~XYO`oWObc�QLS;®LO�o»TyO�lmO[�mO�V~�LOUJ��q�
��K�¯mKvu �/Sm�mXYV~i�j�TyVYQq��lmOnX�j5�mObVY�LO�KrKsKrKsKnKrKsKsKrKsKrKsKsKrKsKnKrKsKrKsKsKrKsKrKsK J��8¯
��K�¯mK}� Ì�QL�=TWO�lmOrXYj��mO�V~�LO KrKsKsKrKsKrKsKnKrKsKsKrKsKrKsKsKrKsKnKrKsKrKsKsKrKsKrKsK J��8¯

��Kv³ N)Osc�jqXYcbSmX?lmOnX�{vjqX~��gO�lUQ KrKsKrKsKsKrKsKrKsKnKrKsKsKrKsKrKsKsKrKsKnKrKsKrKsKsKrKsKrKsK J��L³
��Kv³;KMJ �@gO ���mVMTyVYQq� KnKsKrKsKrKsKsKrKsKrKsKnKrKsKsKrKsKrKsKsKrKsKnKrKsKrKsKsKrKsKrKsK J��L³
��Kv³;Kvu ]�j8XYc�SUX?lmOnX¿{}jqXY��gO�lmQ�lmS�PWQqX)�/S KsKnKrKsKsKrKsKrKsKsKrKsKnKrKsKrKsKsKrKsKrKsK J��L³
��Kv³;K}� ]�j8XYc�SUX?lmOnX¿{}jqXY��gO�lmQ0j�®LObcs®�gO���gObTfj�TyVYQq� KsKsKrKsKrKsKsKrKsKnKrKsKrKsKsKrKsKrKsK J��qÃ
��Kv³;K�¯ ]�j8XYc�SUX?lmOnX¿{}jqXY��gO�lmQ0j�®LObcr�mObVY�LOAKsKnKrKsKsKrKsKrKsKsKrKsKnKrKsKrKsKsKrKsKrKsK J��Lt

� 
 & �m��¦9�b! � ' � ' ��� ' ��>?*9!@(,!/� '  "� ��!/+ ' ���2 "!/��3��U ��h "��+�� $ � �
­[KMJ N)O�PRO�P»TyVYikj8TWO�SmodP`lmO��nOboW�mObX KsKsKrKsKrKsKnKrKsKsKrKsKrKsKsKrKsKnKrKsKrKsKsKrKsKrKsK J��q�
­[Kvu �§gO ���UV~TyV~QL�AlmObPR®8jqodV�jq�UXYO�PhPdTfj�TyVYP»TyV~�/SUO�PRlmVYPd��Qq�mVY�mX~O�P`KsKrKsKsKrKsKnKrKsKrKsKsKrKsKrKsK uq�;J

� ¤ !/�0( ¥!H3, "!;�����2� & �0! & � � & + ' ��� & (,! �ÂEM� & (,��+L!�� 
 � £���¬
� ¤ !^+879� &9: !/14! &�' +=�2��14� ' ��>|*,!��W+L��143�� ¥!;1<! &�' ��� £�� �

��K~J wx±|O�TyPRikQ�½qO��mP KsKrKnKsKrKsKrKsKsKrKsKrKsKnKrKsKsKrKsKrKsKsKrKsKnKrKsKrKsKsKrKsKrKsK uq�q�
��K~JqK~J �/SmoRX¿{�e/SUikV~lmV~T;gO[PW��gO�c�V����HSmO KsKrKsKnKrKsKsKrKsKrKsKsKrKsKnKrKsKrKsKsKrKsKrKsK uq�q�
��K~JqK�u �/SmoRX�j��modO�PWPdVYQL�CObT�X~O��DgO�QL��QqTWO��=TyV~O�X��j�lmV~±RgO�odO��=TyPR�mVM®LO�jqS;·�lmOn�modO�PdPWVYQq�«KrKsK u;J��
��K~JqKv� �/SmoRXYO�®LOb�=T�KnKsKrKsKrKsKsKrKsKrKsKnKrKsKsKrKsKrKsKsKrKsKnKrKsKrKsKsKrKsKrKsK u;J��
��K~JqK}¯ �/SmoRXYO�P ¡ S;·Cl?{�e/SUikV~lmV~T;gO�XYV�gO�PRjqS�c�QqSmoyjq�=T�i0Q"½qO�� KrKsKnKrKsKrKsKsKrKsKrKsK u;J��



��K�u N)O�PRl�gO��UoWO�PdPWV~QL�mP�PWVYi�SmX�gObO�P`��jqo��,oyjqc���O��Cc�XYV~i�j�T���O�odTWSmoW��gO�µ�PWVYi�SmX�j8TWVYQL����w¼�L­`¶0KsK u;J�¯
��Kv� wxTySmlmO������	O��Cc�X~VYikj8T���O�o»TySmod�hgO KsKrKsKnKrKsKsKrKsKrKsKsKrKsKnKrKsKrKsKsKrKsKrKsK u;J��

ª ¤ !/�0��+ ¥! & �U 8������� ��ª � £�£ I
w`K~J �;c�gOb��jqodVYQ���J KsKsKrKnKsKrKsKrKsKsKrKsKrKsKnKrKsKsKrKsKrKsKsKrKsKnKrKsKrKsKsKrKsKrKsK uLu8�
w`K�u �;c�gOb��jqodVYQ���u KsKsKrKnKsKrKsKrKsKsKrKsKrKsKnKrKsKsKrKsKrKsKsKrKsKnKrKsKrKsKsKrKsKrKsK uLu8�
w`Kv� �;c�gOb��jqodVYQ0­[J KsKsKrKnKsKrKsKrKsKsKrKsKrKsKnKrKsKsKrKsKrKsKsKrKsKnKrKsKrKsKsKrKsKrKsK uLu8�
w`K}¯ �;c�gOb��jqodVYQ0­`u KsKsKrKnKsKrKsKrKsKsKrKsKrKsKnKrKsKsKrKsKrKsKsKrKsKnKrKsKrKsKsKrKsKrKsK uLu8�



� ��� �©�©� 
D���

��\@ÁÂ° ��Tyi0QLPW�meUO�oWV~cs\@Q/lmO�X)ÁÄ�=TyOboWcbQLik�mjqoWV~PWQL�@°�oWQ�
dObcbT
��¸�°¼w�_nw �[cbTWVYQL��lmOs¸RO�cfemOboWcfemO�°�O�TyV~TWOsw¼cfeUO�XYX~Os_noWjq�mlmOsw�cfemObXYXYO
] �[¸z\ ]hO��=TyodO �zj8TyV~QL��jqX�lmOs¸�ObcfemO�odcfemO�Pn\ÆgObT;gObQLoWQqXYQL�LV~�HSmO�P
]�¸�¹ ]hXYVYikj8TWO�¸RO�PWO�jqoWcfe§¹z�mVMT
wF]`\�� Ì w¼SUoWQL��O�jq�§]hO��=TWO�oRp�QLo�\@O�lUVYSmi5 Â¸�jq�m�LO��4O�j8TyemObo[Ì�QLodO�c�jqPdT
w¼¸�� w�]`\�� Ì¢¸RO�  �[��jqXM½/PWO�P
_s¸��n] _nX~QL��jqX|¸�Sm�UQq±���j8Tyjk]hOb�=TyoWO
_r��� ° _nX~QL��jqX?�;QLVYX��4O�Ty�mObPWPz°¼odQ�
dO�c�T
Á»_s­h° ÁÄ�HTWO�od��j8TyV~QL��jqX)_nObQLPW�meUO�oWO  Â­hV~QLPW�UemO�odO�°�oWQq�Loyjqi0i0O
ÁÂ°F]`] ÁÄ�HTWO�od�LQ�®LO�od�mi0O��=TfjqX,°�jq�mO�X9QL�@]hX~VYikj8TyOn]hemjq�m�LO
ÁÂ°F�UN ÁÄ�mPdTWV~TyS;T�°¼V~O�odoWO� Â�;VYi0QL��N9jq�mXYjqc�O
N)�[Á N9O�j8p��[oWO�j0ÁÄ�UlmO�·CQLS�V~�mlmVYcbO�lmOnPWSmo»p2jqc�Onp�QLX~V�jqV~oWO
N,\§� N,j8��QLoWj8TyQqVYoWO[lmOr\ gObT;gO�QLodQLXYQL�qVYO��[½/��jqi0VY�HSmO
N,�m]�w N,j8��QLoWj8TyQqVYoWO�lmObP��;cbVYO��Uc�O�P5lUS�]hXYV~i�j8TsO�T�lmOkX¿{}w¼�=®/VYodQL�m�mO  

ikOb�HT
N,�U°F]�¸ N,j8�ml; »�/Smodp2jqcbOs°¼odQ;cbO�PdPWO�Pzjq�ml§]hXYV~i�j�TyO�¸RO�Pd��QL�UPWO
\^]`_ \@Q;l?�O�XYO�lUO�]hV~oWcbSmX�j8TWVYQL�C_§gO���gO�oyj8XYO
\^]�¸ \@Q;l?�O�XYO�lUO�]hX~VYikj8T`¸�gO��qVYQL��j8X
�z��� ��Pdc�V~XYX�j�TyVYQq� �zQqoWlC��TyX�j8�HTWVY�HSmO
��¸`]�ÀzÁÂ��w¼w �n¸R�=jq�UVYPWV~�m�n]�jqod��Qq�kj8�ml0À�½/lmoWQqXYQL�q½�ÁÄ�0�[½;�mjqikV~c`w�c�QLP»½/P» 

Tfw�ikP
°�ÁÂN,°F� °¼odQ�
dO�c�T�p�QLo�ÁÄ�=TyOboWcbQLik�mjqoWV~PWQL� Qqp�N9jq�ml/ ÄPWSUodp2jqcbO5°DjqoWjqi0ObTyO  

oWV � j8TyV~QL�C�;cfemObikObP°¼¸`�n\§wF� °F¸����`gQLPdTWVYc�Q0jk\§wF�;Q/O�PWc�jqX�j
�UwF]�ÀzÁÂ­h� �;cfe�gO�ikj8TWVYPyj�TyVYQq� lmO�P w�cfe�jq�U�LO�P À�½/lmodVY�HSmObP �j X�{}ÁÄ�=TyObodp2jqcbO

O��=TyodOsXYj�­hVYQLPd�me?�OboWOnObT�X¿{���Tyi0QLPd�me?�O�odO
�U¸�w�� �;��Obc�VYjqX)¸RO���QLodTRQL�@w�ikV~PWPdVYQL�mP��/c�O��mjqoWV~QLP
�����n\@� �Rw �Ujqc�XYj�½ �,QLSmXYQqSmPWOR��odPyj�½0\@Q/lmO�X;p�QLoDTyeUO`�[��jqXM½/PWVYP�Q8p �,O�odoWObP» 

TyoWVYjqX?w�cbQLPd½/PdTWO�i0P
´�Á»] ´FjqoWVYjq�mXYO[ÁÄ� ��X~TWoyj8TWVYQL�A]�jq��jqcbV~TÄ½

N�{}V~�mlmVYcbOhlmOhPWSmo»p2jqc�Ohp�QqXYV�j8VYoWO�µ2N)�[Á»¶,ObPdT�X~OhoWjq�m��QLodT�lmO�XYjzPWSUodp2jqcbOhTyQqTyjqXYOFlmOhp�ObSmVYX~XYObP�l?{�Sm�mOh�mX�jq�=TWO
PWSUo�XYj5PWSmo»p2jqc�On�modQ�
dObT;gO�OsQLS�QLi��modOnjqS@PdQLX)PWQqSmPRX�j5�mX�j8�HTWOqK

³





� � ��� 
)�4��� �

��� �4� � � � 	«��
�� � 
 ���	� 
�
 � ��	Ë��� � �
	 � � � � �a
 � � � 	 ��
�
 ����
�
�� � ��� � ��� � 
��D� �
� �m�����

��O��mSUVYP�SU�Ë��O�S«�mX~SmP�l|{}Sm�ËPWV¿�Obc�X~O��¼X¿{�emQLi0ikOAObPdT�lmOb®qO��HS jqcbTWO�SmoklmO§XYj©ikjqcfemV~�mO@cbXYV~i�j8TWVY�HSmO
O�� gO�i0ObTdTfjq�=TCikjqPWPdV~®LObikOb�=T�lmO�PC�=j � �j�Ob±�ObTClmO�PWOboWodOqK�]hO�P gO�i0VYPdPWVYQq�mPAjqcbc�oWSUO�PClmO�lmVYQ�·/½/lmO�lmO
c�j8oW��QL�mO�ObTRlUOsi�gObTWe�jq�mO�Qq�HTRodO��Up�QqoWc�gOnX�{}O�±|O�T`lmOnPWOboWoWOn��j�TySmodO�X?O�TRoWQLi0�mS��moWS;TfjqX~O�i0O��=T`X¿{ÄgO��HSmV~XYV~�moWO
O��0�mXYjqc�ORlmOb�mSmVYP¼�mX~SmPWV~O�SmodP¼ikV~XYXYV~O�odP�l?{}jq�m��gO�O�PbK/w¼�0c�Qq�mP/gOb�/SUO��mcbO��UX~O`c�X~VYikj8T���QLSmoWoWjqV~T`ÇObTyodOR��ObodTySUoW��gO��
O��C��jqo»TyV~c�SmX~VYO�ohPyj�TyObik��gOboyj8TWSmoWOsjqSU�LikOb�=TyO�oRlmOn�mX~SmPWV~O�SmodP`lmO��qo/gO�PzjqS�c�QqSmoWP�lmS��������ÂPdV¿�O�cbXYO8K

N9j �m�LSmoWO�JqK~J�i0QL�=TyoWO X�{vj8Sm�Li0O��=Tfj8TWVYQL�¢QL�mPdO�od®�gObO<lmO�XYj4TyO�i0��gOboyj8TWSmoWO i0Q�½LO��U�mO��LXYQL�mjqXYO§jqS
�����dPdV¿�Obc�XYO`�mjqo�oyjq�U��QLo»T¼jqS�PWV¿�O�cbXYO`�mo/gO�c�gOblmO��=T��;O�T¼PWQL�0XYV~O��5�modQL��jq�mX~O`j�®LObczSm��cbXYVYikj8TDikQ/lmV �hgO���jqo�lmObP
p�QLo�¾c�jq�LObPr�j�XYjrp�QLVYPhjq�=TyemodQL�mV~�/SUO�P�O�T`��j8TWSmoWObXYP�KUN)O�c�X~VYikj8TFO�PdT�l�jq�mP`cbO�c�jqPhPWVYi�SmX�gOz��jqohSU�AO��mPdO�i��mX~O
lmO�i0Q/l)�O�X~O�P�cbXYV~i�j8TWVY�HSmObPscbQLSm�mX�gO�P�O�T�p�QLodc�gO�P���jqo�lmObP�p�QLo�¾c�jq�LObP�PWQqV~T��mj8TySmodO�X~P��,PWQLVMT5jq�=TyeUoWQL�mV~�HSmO�P �
PWQqV~TRc�Qqi��mVY��gO�P�K

!#"$! %'&)(+*-,/.10323(5476 8:9 &;.<(�=?>+@&)A B C�& (D,FEHG�BI=J&
°�QLSUo�gObTySUlmVYOboxObT��Uo/gOb®qQLVYoDX¿{ÂgOb®LQqXYSUTWVYQL�rlmS5c�X~VYikj8T,ObT¼XYO�cfe�jq�m�qO�i0O��=T¼c�X~VYikj8TyV~�/SUO���X¿{�SUTWVYXYV~Pyj8TWVYQL�nlmObP

i0Q;l?�ObXYObP�lmO�c�V~oWc�SUX�j8TWVYQL�^��gO���gOboyjqX~OCµ¿\^]`_s¶[O�P»TrXYjqoW�qO�i0O��=T�o/gOb��jq�mlUSmO�ObTnVY�Uc�QL�=TyQqSmoW��j8�mXYO8K?ÁÄXYP�PdQL�=T
XYObPnPWO�SUXYPnc�jq�mjq�mXYObPnlmO��mo/gO�®LQLV~oslUO�P�gOb®LQqXYSUTWVYQL�mP��qXYQL��j8XYO�P ���jA��jqPdPWO0o/gO�PdQLXYS;TyVYQq�©Pd��j8TWV�jqX~O��|lUS<cbXYVYikj8T
lmOAXYj ��OboWoWO����mVYOb��P=ÇSmo5jq�U�moWQ�·;VYikj8TyVM®LObP�ObT�V~�mc�ObodTfj8VY�mObPCµ¿]hoWQqPWPWX~Ob½�O�T0jqX¿Kxuq�L�L�L¶�K�\@jqVYP �D�mV~O����HSmO
p�QLSmod�mVYPdPyjq�=TDlmO�Pxo/gO�PdSmX~Tyj8TyP�jq�m�modQ�·UV~i�j�TyV~p�P ��c�ObP¼\^]`_6PWQL�=TD®8jqX~VYl�gObP�Ob��c�X~VYikj8T�jqcbTWSmO�X/ObTD��jqo»®;V~O��m�UO��=T
�jRoWO��Uo/gO�PdO��=TyOboxXYObP��qoyjq�mlUO�PDc�jqoyj8cbT;gOboWV~PdTyV~�HSmO�P,��gO�Qq�Loyjq�UemVY�HSmObP�O�T�TWO�i0��QLodO�X~XYO�P)lUS�Pd½/P»T��O�i0OhcbXYV~i�j8TWVY�HSmO
jqV~�mPWV?�HSmOsPyj�®8jqodV�jq�mV~XYVMT;gO�l�jq�mP�XYO�TWO�i0�mP`ObT�l�jq�UP�X�{}ObPW��j8c�O�µ�­hQL�=½AO�TzjqX¿K�J��L�=uL¶ K

��jq�mPkXYO§c�jqlmodO^lmO^XYj<i0Q;l�gObXYV~Pyj8TWVYQL��lmS6cbXYVYikj8T��xXYOCTyoyj8V~TyObikOb�=T�lmObPAVY�=TyOboyjqc�TyV~QL�mP0O��=TyodO X¿{}j8Td 
i0QLPW�me?�O�oWOsObTzX�j�PWSUodp2jqcbOrPb{}ObPdT��UoWQL�LodO�PdPWV~®qO�i0O��=T�l�gOb®LObXYQL�U�hgO�lmOb�mSmV~PzX~Osl�gO��mSUT[lmO�P[jq�m��gObO�PrJ��L�L�K�UO��
jqX~X�jq�=T��mV~O��¢jqS; ÄlUO�X»�j lmOCX�j�PWV~ik�UXYO�p�O�odikO�TySmodO�lmO�Pk�mVYXYjq�mP5l?{�O�jqS¢ObTkl?{ÂgO��mOboW�LV~O��j�X�j�PWSmo»p2jqc�O8KFN9ObP
PWcfe�gO�ikjqP�lmO�PdSmodp2j8c�O�PdQL�=TRjq�m��j8oWSmPn�j�X¿{�VY�=TyObodp2jqcbO[Ob�HTWoWO�X�{vj�Tyi0QLPW�me?�O�oWO��;X~OzPdQLX|O�T�XYjs®¼gO���gO�Tfj8TWVYQL��ObT�PdO
PWQq�HT[l�gOb®qO�X~QL�m��gObP[c�Qqiki0OnlmO�PzO��=TyVMT;gO�PzlmOs�mXYSmP�O��@�mXYSUPzV~�ml�gO���O��Ul�jq�=TyObP���QqSU®8jq�=T�ÇO�TyoWOsc�QqSm�mX�gObO�P[jqS
\^]`_ µ�°,QLXYcfemObonuq�L�q�=¶�K�]hO�P[ikQ/l?�O�X~O�P��mO�PdO�XYV~ikVMTyOb�HT���j8P�jqS^c�jqXYcbSmX,lmO�X�{ÂgO�®LQLX~SUTyV~QL�@lUO�P�lmVM±�gOboWOb�HTWP
¡ S;·��j�X�j�PWSmo»p2jqc�OsObT��jkXYj�p�O�oWi0ObTWSmoWOslmObP[�mV~X�jq�mP`l|{}O�jqS§O�T[l?{ÄgO��UO�oW�qVYO�L�VYX~P`ikQ/l�gO�X~VYPdO��=T�XYO�PRlmVM±�gOboWOb�HTWP

t



� ������JLKMJ����z�mQLikjqXYV~O�P5lmOCTyObik��gOboyj8TWSmoWO@lmO§PdSmodp2j8c�O§odO�XYj8TyVM®LO�P �j<XYj©i0Q�½LOb�m�mO^lmO©J�ºLºq�Æ�j¢J��=uq�K�
c�Qqik��j8oyjqV~PWQL� lmO§i0O�PdSmoWObP�VY�UPdTyodSmi0O��=TfjqX~O�P0ObTkl?{�Sm�6O��mPdO�i��UXYO§lUO§�HS�j8TWoWO§PdVYi�SUX�j8TWVYQL�mP�j�®qO�c^lmObP
i0Q;l?�ObXYObP[c�QqSm�mX�gObP�Q/c�gO�j8�; Âj8TWikQqPW�me?�OboWO�p�QqoWc�gObP0µ�j=¶R��jqo�SU�^p�QLo8¾c�jq�LO��mj8TySmodO�XRµ�PWQLXYjqVYodOrO�T�®LQqXYc�j8�mVY�HSmO�¶
PWObSmXYObikOb�=T3�Hµ�� ¶|��jqo)Sm��p�QLo�¾c�jq�qO�jq�=TyemodQL�mV~�/SUOFcbQLi0�moWOb��jq�=T9XYObP?�=j � �j�O�±|O�T�lUO�PWO�odoWO���XYO�P)cfemjq�m�LObikOb�HTWPlmO@X¿{�Q � QL�UO@P»Tyoyj�TyQLPd�me�gO�odVY�HSmO^O�T�TWoWQL��QLPW�UehgO�odVY�HSmO§O�T�X~O�P0Ob±�ObTyP�lmVYodO�cbTWP�O�T�VY�UlmVYodO�cbTWPklUO�P�j,gO�oWQqPWQLX~PPWSUXY�me�j�T;gO�P �,µ2c�¶`�mjqo`XYObPRp�Qqo8¾c�j8�LO�PR��j8TWSmoWObX)ObTzjq�=TyeUoWQL�mV~�HSmO0µ�À�QLSm�Le=TyQq�@O�T[j8X¿K�u8�L�UJ"¶ K



gO�X�gO�i0O��=TyP`lUSC�UVYX�j8��e=½/lmoWQLX~QL�LV~�/SUO�TyO�X~XYObPh�HSmOncfe�jqcbSm�mOnlmO�P`cbQLi0��QLPWjq�=TyObP�lUO�X¿{ÂgOb®8jq��QqTyoWjq�mPW�UVYoyj�TyVYQq� �
X¿{ÄgObTyj8Tne=½/lmoWV~�/SUOklmS©PWQqXFO�TsX¿{ÂgO�c�QqSmXYObikOb�HTnlUOkX�{}O�jqS�l�jq�mPnXYO�PdQLX �?Ob�4�modO���j8�HTsOb�4c�Qqik�UTWO�Sm�mO���jqo»T
�mX~SmP�QLS�ikQLV~�mP5�LoWjq�mlmO�lmO�X�j§®8jqodV�jq�UVYXYVMT;gO0PWQLSUP» ÄikjqV~XYXYOklmOCX�j^PWSUodp2jqcbOqKFN9j�PdSmodp2j8c�OC�?{}ObPdT0��jqP0emQ8 
i0QL�m�O��UOC�j�X�{ÂgObcfemO�X~XYOsl?{}SU�mO�ikjqVYX~XYO�lmO�\§]`_ ObT[lmO��mQqi��moWObS;·§�moWQ/c�ObPWPWSUP�PWQLSmPÂ ÄikjqVYX~XYO��mO�PWQL�=T���j8P
o/gObPWQLX~SmP��jrc�O�TWTWOCgO�cfeUO�XYX~OqK=�zVY�mPdV �=lmVM±�gOboWO��=TWP�TÄ½/��ObPhlmOR®¼gO���gO�Tfj8TWVYQL� �/lUO�TWO�·/TySmodO�P�lUOzPdQLX �=QLSklmV~±RgO�odO��=TyObP
jqXMTyV~TWSmlmObP`c�Q/O�·;VYP»TyO��=TzPWSmo�Sm�mOsikjqVYX~XYO��/ObT�X~O�P ¡ S;·ClmOscfe�jqX~O�Smo�ObT�l?{ÄgO��UO�oW�qVYOnc�jqX~c�SmX�gO�PRl�gOb��Ob�mlmO��=T[lmO
c�ObP`c�QL�=TWoyjqP»TyO�PbK�N)O�cfemQLVG·klmO�X¿{ÂgO�cfemObXYX~OzlmO[�moWV~PWO�Ob�Ac�QLi0�UTyO[lmO�X�jn®8jqoWVYjq�mVYX~V~T;gO`lmO�X�jrPWSmo»p2jqc�O��USmVYP�lmO
X�j�i0Q/lhgO�X~VYPyj�TyVYQq��lmObP��UoWQ/c�O�PdPWSmP�l?{ÂgO�cfe�j8�m�LOsl?{}O�jqS�ObT�l?{ÂgO��mOboW�LV~O�PWQL�=T�lmObP���QLV~�HTWP`O�PdPWO��=TWVYO�X~PRl�jq�mPRXYO
p�QL�mc�TyV~QL�m�mObikOb�HTRl|{}Sm�CPWcfe�gO�ikjklmOnPWSUodp2jqcbOqK

!#"�� � .�,FC�&)(+C�� 03A ��BI= .1(+&;.<C�@&)(DB�� E @&��#B .10�*
	

�zQLSUP�PWQqSme�jqVMTyQL�mP ���j<X¿{�Q/c�c�j8PWVYQq�¢lmO@c�OCTyoyj�®8jqV~X`lmO@TWe)�O�PdO��hcbQL�=TyodVY�mSmObo�j8S;· gObTySUlmO�P�l|{}V~ik��j8cbTyP
lmS cfe�j8�m�LO�i0O��=TncbXYVYikj8TWVY�HSmOnPWSmo[XYO��UVYX�j8�§l?{�O�jqS Ob��w�SmoWQL��OqK �zQLSUP�Tyoyj�®8jqV~XYXYQq�mP�j�®qO�c5X~O�P[QqSUTyV~XYP�lmO
X�jkikQ/l�gO�X~VYPWj8TyV~QL�§lmS cbXYV~i�j8Tz�HSmO��mQLSmP�®qO��mQq�mPnlmO5�mo/gObPWOb�HTWO�osoyjq�UVYlmObikOb�HT��|i0Q;l?�O�XYOrlmO5c�V~oWcbSmX�j8TWVYQL�
��gOb�hgO�oWjqXYO�O�TRPWcfe�gObi�j�lUO�PWSmo»p2jqc�O��m�HSmV?PWQq�HTRQqoWVYOb�=T;gO�P�®qO�odP�XYj��LoWjq�mlmO@gObcfemO�X~XYO�O�TRXYObP�PWV~i�SmX�j�TyVYQq�mP��qXYQ8 
��jqX~O�PbK �zQLSUPFOb�=®;V~Pyjq�qO�QL�mP¼lmORl�gO ���mV~o�lmO�P¼VYi0��jqc�TyPz�j�X�{ÂgObcfemO�X~XYO`lmO`�LoWjq�mlmObP¼o/gO��qVYQL�mP�cbQLi0ikO�X�{vw�SmodQL��O
lmS �zQLodl�QLS@lUS^�;SUl?K

�
���������������� ������� ������� ���������� �"! ��# �%$ � � # $ � � �'& � � �(� � $ � � ������� � #�#)�����'# � �+* ���,� �-&.�/& � # � � � �10 � �2�1# � �3� � & �
0 �4�5� &�� �768� � #:9�; ��<'=>@?�ACBEDGFIHJACK ��� � & ��� # � 0MLN�2� � � ��� �2# � & � ��� � # ���(� & ��$ � �O� � �3� � ���P����0RQ� # � & � � #�# � 0 � � �S� � #�# � �
0 � 0 � � � ���� & � � � & � ���R0�� � ��0PQ� # � 9'T � &�& � �@�� ����#��/& � ��� � ��& $ � � # ��U ���� 0 �SV�� �/& � ���R0 �(U � � #)� �+� $ � � # � � �S� � #�# � �
�����W&,0 � � � & � & � ��0 �X�,� ��� � ���2��Y $ � � # $ � � �"0 �)Z�� � � � �[0 �]\@� #�� � Q� &�� � �_^a` � #�# �]� ��& � � � ���-&�� � � � � 0 � & �]!2� �3� � ���
* �3���3� � Q� � � #)� �+� $ � � # � � �(� � #�# � �b�����W&c0 � * � � ��0 � �%0 ���(� ��� � �����dYJ�2#���� �)� �/�+� �5� �-& � � � � �c0 �O\@� #�� � Q� &�� � �_^_92eO�f0 � &
$ � � # � ���� ����#���& � ���(0 ���S� �W� �b$ � � ��0,# � & � � #�# � 0 � � �(� � #�# � � � �/* �,� �W& � 9Wg.� U �Mh # � * � � ��0 �
=>WikjG>�BEBJ> � � �+� � ���P����0
Q� ��� � ���� �3��#��/& � ��� !C� �3� �l� &m# � � � & � & � ����_V/� #�# � Q� ��� �lV�� ��& � �@�� ����#��/& � ���n9��jq�mPrc�O��qO��modO�l?{ÂgObTWSmlmO�P�l?{}V~ik�mjqcbTWP��9X�j�c�QLi0�mo/gO�emOb�mPWV~QL�4lmObP�VY�=TWO�oyj8cbTyV~QL�mPnObT�lmO�PrXYV~O��mPsO��=TyodO
gO�cfeUO�XYX~O��LXYQL�mjqXYO@ObTÆgO�cfemObXYX~O XYQ/c�jqX~O^O�P»T@cboWSmcbV�jqX~OqK`w�� Ob±�ObT��`Sm�.i0Q/l)�O�X~O^lmO�c�V~oWc�SUX�j8TWVYQL�«��gO���gOboyjqX~O
µ¿\§]`_r¶¼lmO[�LoWjq�mlmOCgO�cfemObXYX~O[PWOboyj�S;TyVYX~VYP/gO���QLSmo�PWV~i�SmXYObo¼X¿{ÂgOb®LQqXYSUTWVYQL�0lmS�cbXYVYikj8T�KH]hO�i0Q;l?�ObXYOR��QLSmoWoWjqV~T
p�QLSmod�mVYoslmObPr®8jqoWVYjq�mX~O�PsikQ�½LOb�m�mObP�TyObXYXYObPr�HSmOkX�jC�mXYSmV~O�PWSmo�cfemjq�HSmO�ikjqVYX~XYO�lmO�uq�L���j ³q�L� �Hi�Kx��o��
O���o/gO�jqX~V~T;gO�� X�j��mX~SmVYO�j�Sm�mO�®8jqodV�jq�mV~XYVMT;gOnPW��j�TyV�j8XYO�V~ik��QLo»Tfjq�=TyOA�j�X¿{�VY�=T;gO�oWV~O�SmozlmO�cfe�j8�/SUO0ikjqV~XYXYO8K w�XYXYO
l�gOb��Ob�ml4lmO�p2j8cbTyObSmoWPsXYQ/c�j8S;·^cbQLi0ikO5X�{vjqXMTyVMTySmlmO���XYj�c�QL�=TWVY�mOb�HTyjqXYVMT;gO��?X�j�®�gO���gObTfj�TyVYQq� �?ikjqVYP�j8SmPWPdV�lmO
X¿{ÄgO�cfeUO�XYX~O�lmObP5ikQLS;®LO�i0O��=TWP�j8Tyi0QLPW�UehgO�odVY�HSmO�P5O�T5lmOAX~O�Smo�®8jqodV�jq�UVYXYVMT;gO8K?ÁÄXhp2jqSmlUoyj^lmQL�Uc�TyodQLSU®LObo�Sm�
i0Q"½qO���lUO[oWObc�QL�UPdTyodSmVYodOzXYjn®8jqodV�jq�UVYXYVMT;gO�Pd��j8TWV�jqX~O�lUO[��ObTyVMTyO�gO�cfemObXYX~OzlmO�X�jn�mX~SmVYO�j ����lmOz�UoWQL��QLPWObohlmObP
VYi0��jqc�TyP`o/gO�jqX~VYPdTWO�P`X~Q;c�jqXYObikOb�HT�K

°�XYSmPdVYO�SUoWP�i�gObTWemQ;lUO�P��hlmV~TWO�P�i�gObTWemQ;lUO�P�lmO§lhgO�PWjq�Lo/gOb�=j8TWVYQL� �FTyOb�HTWO��=T�lmO X~O@p2jqV~oWO�µ�_nV~QLoW�qVzj8�ml
\@O�jqoW�mP�J��L�UJ L�À�OIoRV~TWPWQL�^jq�ml�]hoWjq�mO�J��q�LÃKL�\@O�j8oW�mPzObTnjqX�K)J��L�L�L¶�K�]hO�P�i�gObTWemQ/lmO�P�p�QL�=T�c�XYjqPWPdVY�HSmO  
i0O��=T[X�{}e=½/��QqTye?�ObPWOr�/SUO�XYObPzo/gO�PdSmX~Tyj8TyPRp�QLSmod�mVYPR��jqo�XYObP�\§]`_�PdQL�=T�o/gO�jqX~VYPdTWO�P��jk�qoyjq�mlUO�gObcfemO�X~XYOs��QLSUo
c�ObodTyjqVY�mObP�®qj8oWV�j8�mXYObPxTyO�X~XYObP��/SUOzXYj��moWObPWPWV~QL��j8S0�UV~®LO�jqS0lmOzXYj�ikObo��=X~O�Px®LOb�=TyPhQqSkXYj�TWO�i0��gO�oWj8TySUoWO��L®8j� 
oWVYjq�mX~O�P�i0QLVY�mP¼j�±|ObcbT;gObO�PF��jqo¼X�j�o/gO�PWQqXYSUTWVYQL���LodQLPWPdV¿�O�odORlmSki0Q/l)�O�X~O`�/SUOzXYjn�UXYSmV~OqKL�zVY�mPdV �LX~O�P¼i�gO�TyemQ/lmObP
PdTyj8TyV~PdTWVY�HSmO�P�PWObikVG ÄObik�mV~oWV~�/SUO�P`lmOrlhgO�PWjq�Lo/gOb�=j8TWVYQL�CSUTyV~XYV~PWO��=TRlmObP[odO�X�j�TyVYQq�mPRQL�mPWObod®�gO�ObP�O��=TWoWO�lUO�Pz®8j� 
oWVYjq�mX~O�P`�LX~QL��jqX~O�P�PdSm�m��QLP/gObO�P[cbQLoWodO�c�TyO�i0O��=TzPWV~i�SmX�gObO�PRObT�X~O�PRc�X~VYikj8TyP�XYQ/c�jqS;·A��QLSUo`ikO�TWTyodOsjqS@��QLV~�HT
lmObPhi0Q;l?�ObXYObPFP»Tfj8TWVYP»TyVY�HSmObP�µqp|QLoWVMTfjnjq�ml�®LQq���/TyQqoWcfe§J��L�L�=¶ K/]hO�Phi0Q/l)�O�X~O�P��=SU�mOzp�QLV~P¼c�QL�=TyodSmV~TWP�O�T�®8j� 
XYV~l�gO�P��jn��jqo»TyVYo�l|{}QL�UPWO�o»®8j8TyV~QL�mPFlmOz�qoyjq�mlUOzO�Th��ObTWV~TyO�gObcfemO�X~XYO�P �H��OboWi0ObTWTWO��=T�X�j�Tyoyj8�mPdp�QLodi�j�TyVYQq�5l?{}SU�mO
jq�mQqi�jqX~VYOzlmOrXYj�c�V~oWc�SUX�j8TWVYQL�AlmOn�LoWjq�mlmO^gObcfemO�X~XYOnO��ClmO�Pzjq�mQqi�jqX~VYObP�lmO�®8jqoWVYjq�mXYObP`XYQ/c�jqX~O�P�cbQLi0ikO�XYj



�mX~SmVYO8K
¹z�mO�lmObS;·;V¿�O�i0O�c�j8T;gO��LQLodVYO`lmO�i�gObTyeUQ;lmObP�cbQL�mPdVYPdTWO��jsjqi�gO�X~VYQLodO�oxXYjnodO��mo/gO�PdO��=Tfj8TWVYQL�klmO�PF�modQ;cbO�PWPdSmP

�me=½/PWV~�/SUO�P���jqo�X¿{�SUTWVYXYV~Pyj8TWVYQL��l?{}SU�^ikQ/l?�ObXYOnlmO�cbXYV~i�j8TRo/gO��LV~QL��jqX�µ�\^]�¸[¶RQLS§l|{}Sm� \^]`_ � Q;Qqi�gO���lmO�mX~SmP`��O�TyVMTyO gO�cfemObXYX~O�PWSmoRSm�mOso/gOb�LVYQq�Al?{}V~�=T;gO�o�ÇObT�µ¿_�VYQqoW�LV�J��L�L�KL�_nV~QLoW�LV�jq�ml§\@O�jqoW�mPsJ��L�q�=¶�K
� ��1414! &�' (9� & +A3, ��?+ ¥!;(9!H k3���*9 k!��¼!/+ ' *9!H �(9!/� ¥! ' *�(9!/��(FEM�2143��m+ ' ��(,*Ë+�7,� &9: !/14! &�'

+=�2��14� ' ��>|*,!��
���s��O�S;T�cfeUQLVYPdVYo?l?{�SUTWVYXYV~PWObo|X�j��UXYSmV~OxPWV~i�SmX�gObOx��jqo)SU��\^]`_ c�QLSm�UX�gO[�j`Sm�nPWcfe�gObi�jRlmO¼PWSUodp2jqcbO���lmO�XYj

l�gObPyjq�Lo/gO��LObox�mSmV~PDlmOhX¿{�SUTyV~XYVYPdO�o)Ob�5O��=Tyo/gO�O�l?{�Sm�5i0Q;l?�O�XYOFe=½/lmoWQLX~QL�LV~�/SUOhXYQ/c�j8X;j8l�jq�UT;gOh��jqo�O�·;O�i0�mX~Os�j[XYj
o/gOb�LVYQq�s�mjqodTWVYc�SUXYV¿�OboWOx�HSmOFX¿{�QL�nPWQqSme�jqVMTyO5gObTWSmlmVYObo�K����s��ObSUT�jqSmPWPdVHO��=®/VYPyj8�LO�o,lmO�TyoWj�®8jqV~XYX~O�o?lmV~oWObcbTyObikOb�=T
�jA��jqo»TyVYo[lmS�\§]`_ÍO��©SUTyV~XYVYPWjq�=T�X~O�P�c�j8��jqc�VMT;gObPslUS<PdcfehgO�ikjClUO0PdSmodp2j8c�O���QqSmo�X¿{ÂgObTWSmlmO�lmO�PnV~ik��j8cbTyP
e=½/lmoWQLX~QL�LV~�/SUO�P���Ob�@�Uo/gO�PdO�o»®qj8�HT[jqV~�mPWV?X~O�P`o/gObTyodQ=jqc�TyVYQq�mPRO��=TyodOsXYj�PWSmo»p2jqc�OsObT�X�{vj8TWikQqPW�me?�OboWO8K

��jq�mP9c�O¼TyoWj�®qj8VYX=lmO�Tye?�O�PWO��8�UQLSmP�j�®qQL�mP,cfemQLV~PWVHlmO¼�mQLSmP,QLodVYO��=TWO�o9l�jq�mP,c�O�TWTWO�lmObS;·;V¿�ObikOFlmVYodO�c�TyVYQq�0Z
SUTWVYXYV~PWObo�Sm�A\^]`_ gO�®LO��=TWSmO�X~XYO�i0O��=T � Q/QLi�gO�PdSmoFX¿{}w¼SUoWQL��O��Hi0Q;l�gObXYV~Pyjq�=T�XYjs��j8odTyV~ORc�XYV~i�j�TyVY�HSmO��qcbQLSm�mX�gO�j�Sm�APdcfe�gO�ikj�lmO�PdSmodp2j8c�O��UikQ/l�gO�X~VYPWjq�=T�X~O[cbQLik��QLo»TyO�i0O��=ThlmO�X�jn®¼gO���gO�Tfj8TWVYQL� �/XYOzcb½/c�X~O�lmO�X�{}O�jqS�l�j8�mP
XYOzPWQLX�ObT`X~O�P�V~�=TyO�oWjqcbTWVYQL�UP�j�®LObc�X¿{}j8Tyi0QLPW�Ue)�O�odOqK;N¼{�QL� 
dO�T`lmO�cbObTdTyO�Tye?�O�PWO�ObPdT`lUO�c�QL�=TWoWVY�USmO�or�j�X�{ÂgO�TySmlUO
lmObP[VYi0��jqc�TyPRlmS@cfe�jq�m�LObikOb�=T�c�X~VYikj8TyV~�HSmO�PWSmo�XYOn�mV~X�jq�Cl?{�O�jqS@O��§w¼SUoWQL��O�PdO��mXYj�¾c�jq�=T5�jkX�{}V~�=TyO�o»p2jqc�O
O��=TWoWOsX¿{}j8Tyi0QLPW�Ue)�O�odO�ObTRX�j5PdSmodp2jqcbOqK ��QLSmPR�mo/gObPWOb�HTWQL�mPzPWQL�CQLoW�Ljq�mVYPWj8TyV~QL��l�j8�mPzXYj�PWObcbTyV~QL�CPWSmVM®qj8�HTWOqK

!#"�� �:Ec�#Bf	F03(�B .10 * 	 C�& 2�B .1>��&)(�&
]hO�TyoWj�®8jqV~XHP�{�O�PdT¼lUQL�mc�l�gObc�QLi0��QLP/gO�Ob�5lmO�S/·5��jqo»TyV~O�P�TWQLSUTWO�PxlmObS;·5PdV~TWShgO�ObP[�j[c�O�TWTyOhVY�=TyObodp2jqcbO�O��=TyodO

X¿{}j8TWikQLPd�me?�OboWO�O�T`X�j�PdSmodp2jqcbOqK���j8�mP�Sm���modO�i0VYO�o�TyO�i0�mP �U�mQLSUPRj�®qQL�mP`TyoWj�®qj8VYXYX�gOzPdSmo`X�jrPWO��UPWVY�UVYXYVMT;gOzlmS
�mV~X�jq��l?{�O�jqS¢PWV~i�SmX�gOA�mjqokSU�ËPWcfe�gO�ikj<lmOCPWSmo»p2jqc�O��j�X�j�o/gO�PdQLXYS;TyVYQq� lUO�Pkp�Qqo8¾c�j8�LO�P0j8TWikQLPd�me�gOboWVY�HSmObP
µ2�Uo/gO�cbVY�mVMTfj8TWVYQL�UP�� ¡ S;·0oWjqlmVYj8TyVMp�P��=c�Qq�mlmV~TWVYQL�UP�j�Tyi0QLPW�me�gO�oWV~�HSmO�P�lmO�TWO�i0��gO�oWj8TySUoWO��/�modO�PWPdVYQL� �/eHSmi0VYlUV~T;gO
ObT,®LOb�=T ¶�PdSmo�lUO�S;·ro/gOb�LVYQq�mP�l|{vw�SmodQL��O[µ +�79�m3D� '  "!/� £ ! '�¬ ¶ K8N9j�c�QLi0�mo/gObemO��UPWVYQq��ObT�X�jR�HS�jq�=TyV���c�j�TyVYQq�
lmO�c�O�TWTyORPdO��mPdVY�mV~XYV~T;gO`PWQL�=T�VY�mlUVYPW��O��UPyjq�mX~O�P���QLSmo¼VYlUO��=TyV���O�o¼c�QqoWoWObcbTWO�i0O��=ThX~O�P¼VYi0��jqc�TyP�o/gO��LV~QL��jqS;·5lmS
cfe�jq�U�LO�i0O��=T�cbXYVYikj8TWVY�HSmO��jk�mjqodTWVYo�lmO�PdVYi�SmXYj8TyV~QL�mPRc�QqSm�mX�gObO�PbK?]hO�TWTyO��moWObikV¿�O�oWOs��jqo»TyV~Or��O�SUT[c�QL�=TWoWVM 
�mSmObo��j�X�j�i0VYPWO5Ob�4�mXYjqc�O��h�j@X�{}V~�HTWO�o»p2jqc�O5Ob�HTWoWOkX¿{}j8Tyi0QLPW�Ue)�O�odO0O�TsX�j�PWSmo»p2jqc�O��,l|{}Sm�UO�l�gObPyjq�Lo/gO��=j�TyVYQq�
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jq�m�qXYO5�mX~SmPsj8Tyi0QLPW�UehgO�odVY�HSmO��)Ob�4�mQqSmPn�mX�j�¾c�jq�=TnTyQLS�
dQqSmoWP��jAX¿{�VY�=TyObodp2jqcbO0j8Tyi0QLPW�Ue)�O�odO� ÄPdSmodp2j8c�O@µ +�7,� �
3�� '  "!©# ¶�K ��QLSmPnj�®LQL�UPs��QLSmo[c�O�XYj�SUTyV~XYV~P/gO�lUO�S;·�PdVYi�SUX�j8TWVYQL�mP�c�X~VYikj8TyV~�HSmO�P � Q/QLi�gObO�P�PdSmo�X¿{}w�SmoWQL��O��O���cbXYV~i�j8TWP�j8cbTySUO�X�O�T5ikQ/lmV���gO����j^��jqo»TyV~orlmObPW�HSmObXYXYObP5�mQLSmP�j�®qQL�mP�TyoWj�®qj8VYXYX�gO�PWSmo�X~O�P�i0Q/lmV ��c�j8TyV~QL�mP
lmS@cb½/c�X~O�lmOsX¿{�O�jqS@lmSmObP�jqSCcfe�jq�m�qO�i0O��=T�cbXYVYikj8TWVY�HSmO��UlmS§��QLVY�=T�lmOs®;SUO�lmObP[�mo/gO�c�V~�mV~Tyj8TyV~QL�mP`O�T[lmObP
l�gOb�moWObPWPWV~QL�mPbK`N)O�P�o/gO�c�Ob�=TyO�P�PdV~TySmj8TyV~QL�mP0c�XYV~i�j�TyVY�HSmObP�ObTAe=½/lmoWQqXYQL�LV~�HSmO�P�lUV
	0c�V~XYO�P0�HSmO^X�{vw�SmodQL��O§j
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j8TdTyO�V~�L�mOb�HT�X¿{}w�SmoWQq��O ��N)O��mVYXYjq�0l?{}O�jqS�Ob�Aw�SmoWQq��O�l�gO���O��Ul�O���O�±|O�ThXYjqoW�qO�i0O��=TFlmO�P��mo/gObc�VY�UV~Tfj�TyVYQq�mP��
XYObPW�HSmObXYXYObPnPWQL�=TroWO�X~V�gObO�PnjqS;·©l�gO��modO�PWPdVYQL�UPr�HSmV�TyoWj�®LO�odPWOb�HT�X¿{���TyXYjq�=TyVY�HSmO5Ob�4lmV~oWObcbTyV~QL��lmO�X¿{}w�SmoWQL��OqK
w�PdT» Äc�O0�HSmO�XYObPsi0Q/l)�O�X~O�P�PWQq�HTsc�jq��jq�mX~O�PnlmO�XYObPnoWO��Uo/gO�PdO��=TyObo�cbQLoWodO�cbTWO�i0O��=T��A]hQLi0i0O��=TnPWQL�=T» ÄO�X~XYObP
XYV�gO�ObP��j�lUO�P�ikQ/lmO�P`lUOn®8jqodV�jq�UVYXYVMT;gO�c�QLi0i0O�X¿{�QLPWcbVYXYXYj8TyV~QL� �zQLodl@��TWX�jq�=TyV~�HSmO �



�zQLSUP��Uo/gO�PdO��=TyQq�mP[ikjqVY�=TWO���jq�=TRPdSmc�cbO�PWPdV~®qO�i0O��=T�X~O�PRlmO�S/·C�Loyjq�UlmO�PR��jqo»TyV~O�P`lmOnc�O�TWTWOsTWe)�O�PdOkZ
JLK�N�{ÂgObTySUlmOrlUOsXYj5PWO��UPWVY�UVYXYVMT;gO�lUS§�mV~X�jq�Al?{�O�j8S �j5X�j5o/gObPWQLX~SUTyV~QL��PW��j�TyV�j8XYO�PdSmozlUO�S;·Co/gO��LV~QL�mPRl?{}w¼S/ 
odQL��O��¼�jk��jqodTWVYozlmO�PdVYi�SmXYj8TyV~QL�mPRO�� i0Q/lmOrp�QLo�¾c�gO�lUS^PWcfe�gObi�j�lUO�PWSmo»p2jqc�O5�n¸�]�ÀzÁÂ��w¼w �?ObT[lmO
PdVYi�SmXYj8TyV~QL�mP�o/gO��qVYQL��j8XYO�PhPWSmo�X¿{}w�PW��jq�q�mO�ObT�XYO��mjqPWPdVY��®LO�odPyjq�=TzlmS@¸�e�ÇQq�mOkµ2PWObcbTWVYQL�©JLK}�UK~J�¶�K

u;K�N�{ÂgObTySUlmO�lmSÆXYVYOb�«O��=TWoWO l�gOb�moWObPWPWV~QL�mPCPWSmoAX�{}��TWX�jq�=TWVY�HSmO§O�T��mo/gObc�V~�mV~Tyj8TyV~QL�mP�PdSmoAX¿{}w�SmoWQq��O O�T
lmOnX�{}V~� ¡ SmOb�mc�OnlmSCcfe�jq�m�qO�i0O��=T[cbXYV~i�j8TWVY�HSmO��,�j5��jqo»TyVYo`l|{}Sm�UOrPdVYi�SmXYj8TyV~QL��cbXYVYikj8TWVY�HSmO � Q;Qqi�gObOcbO��=Tyo/gO�OsPWSmoRX�j0\ÆgOblmV~TWO�odoyjq��gObOkµ2PWObcbTWVYQL�©JLK}�UK�uq¶�K
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�zQLSUPzj�®qQL�mP`TyQLS;T`l?{}jq��QqoWlATyoWj�®8jqV~XYX�gO[j�®LObcrX~O�PWcfe�gO�ikj�lUOsPdSmodp2j8c�Os��¸`]�ÀzÁÂ��w¼w ��O��Ci0Q;lmOzp�QLoWc�gO
cq{�O�P»Td b�j� ÄlmV~oWORl�gObc�QLSm�UX�gO[lUSA\^]`_ �HPWSmoFlmO�S/·�o/gO��LV~QL�mP¼lmVM±�gOboWO��=TWO�PhOb��w�SmodQL��O��;X�{vw�Pd��jq�L�mO�ObT�XYOR��j8PWPWV~�
®LOboWPWjq�=TRlmSA¸Re�ÇQL�mO8Kmw��Aw�PW��j8�L�mO��mjq�mo��ObP`j�®LQLV~oF®8jqX~VYl�gO�XYO�i0Q;l?�ObXYO��/�UQLSmP`j�®LQq�mP�gObTWSmlmV�gOzX�jsPWO��UPWVY�UVYXYVMT;gO
lmO�XYj@PdVYi�SmXYj8TyV~QL�©lmS��mV~X�jq�<eH½/lmodQLXYQq�LVY�HSmOk��jqo�X~O�i0Q;l?�O�XYO �j§XYj@o/gObPWQLX~SUTyV~QL�4Pd��j8TWV�jqX~OklmObP�p�QLo8¾c�jq�LObP
j8TWikQLPd�me�gOboWVY�HSmObP�µ2�Uo/gO�cbVY�mVMTfj8TWVYQL�UP�� ¡ S;·«oyjqlmVYj8TyVMp�P��¼c�Qq�mlmV~TWVYQL�UP�j8TWikQqPW�me�gOboWV~�/SUO�P�lmO^TWO�i0��gO�oWj8TySUoWO��
�modO�PWPdVYQL� ��eHSmi0VYlmVMT;gO�ObTs®LOb�=T ¶�µ +879�m3�� '  "! £ ¶�K��;SmorXYO���jqPdPWV~��lmS�¸Re�ÇQL�mO��9�mQLSmP�j�®qQL�mP��mjqodTWVYc�V~��gO^�j
X¿{�O�·;��gOboWV~O��mcbOCV~�=TyO�od��j8TWVYQL��j8XYO�l|{}V~�HTWO�odc�QLi0��jqoWjqVYPdQL��lmOAPWcfe�gO�ikjqP�lmO�PWSmo»p2jqc�OC¸Re�ÇQL�mO  Ä��_s_nodO��=j8TWVYQL�
µ�­�Q;QL�UOzO�T�jqX�KHuq�L�8¯H¶x�/SUV�cbQLi0�moWOb��jqV~TFlmObS;·k��jqo»TyVYObPzZ=l|{}Sm�UO[��jqo»ThX�{}V~�=TyO�odc�QLi0��jqoWjqVYPdQL�5lmObPhPWcfe�gO�ikjqP
lmO�PdSmodp2j8c�O�l�jq�UP�XYO�c�jqlmodO�l?{�Sm�mO�c�Qqik��j8oyjqV~PWQL��j�®qO�cnlmObP`QL�mPWObod®8j8TWVYQL�mP �;O�TRl?{}jqSUTyodO���jqo»T�X�{ÂgO�TySmlmO[lmO
X�jsPWOb�mPWV~�mVYX~V~T;gO�lmSA�mV~X�jq�0l?{�O�jqS4�jrX¿{}jq�Lo/gOb�=j8TWVYQL�0lmO�P�p�Qqo8¾c�j8�LO�P�µ +�7,�m3�� '  "! ¬ ¶ K�]hO�TWTyO[lmO�S;·;V¿�O�i0O���jqo»TyVYO
O�P»T��moWQ/cfemOA�j��UXYSmPdVYO�SUoWP�TyVMTyodO�PRlmOn�mQqTWoWO gObTWSmlmOnPWSmoRXYj���gO��mV~�mPWSmX~O�VY��gOboWV~�/SUOqK

°�XYSmPs�mo/gObc�V~P/gO�i0O��=T��,cbO�PrlmO�S;· gO�TySmlmObP�PdQL�=T���j8P/gO�ObP�PdSmorX�{}O ·;VYPdTWO��mcbO�lmO�p�QLo�¾c�jq�LObPrcbXYV~i�j8TWVY�HSmObP �
�mo/gO�c�V~�mV~Tyj8TyV~QL�mP ��c�Qq�mlmV~TWVYQL�UP|TyemOboWi0Q;l;½;�mjqikV~�HSmO�P)O�T9�moWQL�UoWV�gO�T;gObP)lmO¼X�j�PWSUodp2jqcbO �0�j`e�jqS;TyO�P9o/gO�PWQqXYSUTWVYQL�mP
PW�mj8TyVYjqXYO�O�TRTyO�i0��QLoWObXYXYO[PWSmoRX�j�o/gO��LV~QL�6gObTWSmlmV�gObO�Z

� w���w�Pd��jq�L�mO��U�mQqSmP�lUVYPW��QLPdQL�mPFlmO�P�PWQLo»TyVYObP�PdSmohSU�mO[��gOboWV~Q;lmORl?{�Sm�Aj8��l?{�Sm��i0Q/l)�O�X~O�lUOzcbXYVYikj8T
o/gO��LV~QL��jqXxµ¿\^]�¸z¶ ��°¼¸`�n\§wF� ��lmQL�=T�X�j5o/gO�PWQqXYSUTWVYQL�APd��j8TyVYjqXYO[O�PdTzlmOruq� �Hi�K

�.�;SUo�X~On��jqPWPdVY��®LOboWPyj8�HT[lmS@¸�e�ÇQq�mO�� Sm�Co/gObPWO�j8S§lmOb�mPWOrl?{}Qq�mPWObod®8j8TyV~QL�mPR�mX~SmoWVG Âjq�m�HSmObXYX~O�PnµÂJ��Lº=³" 
ºL�L¶�j���O�odikV~P`lmOnc�QL�UPdTyVMTySmOboRlmO�P`p�QLo�¾c�jq�LObPRc�XYV~i�j�TyVY�HSmObPr�j5Sm�mOno/gObPWQLX~SUTyV~QL�APW�mj8TyVYjqXYO�lmOsº �Hi@K

]hO�Pxp�Qqo8¾c�j8�LO�P[�j[emjqSUTyO`o/gO�PdQLXYSUTWVYQL��PWQL�=T�SUTWVYX~VYP/gObPDcbQLiki0OhOb�=Tyo/gObO`lmS�PWcfe�gObi�j�lmOhPWSmo»p2jqc�O���¸`]�À�ÁÂ��wFw
ObT���O�odikO�TWTyOb�=TrZ

�Æl?{�Sm�mOk��jqo»T�lmO�®8jqXYV~lmO�onX~O0�UVYX�j8�<e=½/lmoWQqXYQL�LV~�HSmO�PWVYi�SmX�gO�O��4ikQ/lmO5p�QLoWc�gO��9PWSUo�lmObP�o/gOb�LVYQq�mPnlmO
cbXYVYikj8TWP�Tyo��O�P�lmV~±RgO�odO��=TyP �

�ÆO�T�l?{}jqSUTyodO5��jqo»T�l?{ÂgObTWSmlmVYObo�X�j0PWO��UPWVY�UVYXYVMT;gOrlmO�c�O5�UVYX�j8�§e=½/lmoWQLX~QL�LV~�/SUO�PWV~i�SmX�gO��j�X�jko/gO�PdQLXYS;TyVYQq�
lmObP`p�QLo8¾c�jq�LO�P�j8TWikQqPW�me�gOboWV~�/SUO�P�K

]hO�P gObTySUlmO�PCP�{�VY�=T��Ob�LoWOb�=T§l�j8�mP�XYO c�Qq�HTWO�·/TyO<�mXYSUPCXYjqoW�qO^lmO©X�j�l�gObPyjq�Lo/gO��=j�TyVYQq�.lmObP@PdQLodTWVYObPAlmO
\^]`_�O��§®/SmOrl?{�O�PdTWVYi0O�o�lmO�P[VYi0��jqcbTWPRXYQ/c�jqS;·ClUS^cfe�jq�m�qO�i0O��=T�c�X~VYikj8TyV~�HSmOqK�w��^O�±|O�T3���jk��j8odTyV~oRlmO
c�ObP0p�Qqo8¾c�j8�LO�P5cbXYVYikj8TWVY�HSmO�PC�j�emjqSUTyO�o/gO�PWQqXYSUTWVYQL���HSmO�X¿{�QL����ObSUT0c�QL�UPWVYl�gO�oWObo�c�QLi0ikOASU�mO¢Édo/gO�jqXYVMT;gO�Ê
jq�m�UoWQ/cfehgO�O��?lmO�P�p�Qqo8¾c�j8�LO�Pk�j��mjqPWPdO5o/gO�PdQLXYS;TyVYQq�^lmO�TÄ½/��O0\^]`_ PdQL�=TnoWO�cbQL�mP»TyoWSUV~TyP�Ob��jq�Lo/gO��LO�jq�=T�XYObP
p�QLo�¾c�jq�LObPr�j�e�jqS;TyO�o/gO�PWQqXYSUTWVYQL�?K/N9j�PWOb�mPWV~�mVYX~V~T;gOzlmSA�UVYX�j8��l?{�O�jqS�o/gO��LV~QL��jqXx�j�X�js®qj8oWV�j8�mVYX~V~T;gO`PdQLSmPÂ ÄikjqVYX~XYO
lmObP��moWQ/c�ObPWPdSmP�c�XYV~i�j�TyVY�HSmObPnObT5lmO�PWSmo»p2jqc�O���O�S;T�jqXYQqoWP�ÇO�TyodOAjq��jqXM½/P/gO�O8KxN�{�QL� 
dO�c�TyVMpRO�PdT�l?{}V~lmO��=TWV ��Obo
�HSmO�X~XYObPzPdQL�=T�XYObPz®8jqodV�jq�mX~O�PRlmQL�=TzX�j�®qj8oWV�j8�mVYX~V~T;gOzPWQLSUP» ÄikjqV~XYXYO�ObPdT[c�oWSUc�V�j8XYOn��QqSmo[XYj0PdVYi�SmXYj8TyV~QL�Al?{�Sm�
�mV~X�jq�«e=½/lmodQLXYQL�qVY�HSmO o/gOb�LVYQq��jqX�c�QLodoWO�c�T�KR��{�Sm�mO cbO�odTyjqVY�UO^p2j�¾c�QL� �hc�ObPÆgO�TySmlUO�P�PWQL�=T�lmObP��mo/gO�jqX�jq�UXYO�P
�j�X�j�i0VYPdO^O�� �mX�j8c�O lmO�i�gObTyeUQ;lmO lUO©l�gO�Pyj8�Lo/gOb�=j8TyV~QL�6l�jq�UPCXYj�ikObPWSmodO�Q9�S6O�XYX~O�PA��O�odikO�TWTyOb�=T�lmO
l�gO�TyO�odikV~�mO�o��HSmO�X~XYObPz®8jqoWVYjq�mX~O�PRObT[�/SUO�XYX~O�Pz�moWQL�UoWV�gO�T;gObP[lmOrc�O�Pz®qj8oWV�j8�mXYObP�lUQLV~®qO��=T5ÇObTWoWOroWO�cbQL�mP»TyoWSUV~TyObP
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��jq�mP�cbObTdTyO�lmObS;·;V¿�ObikO��mjqodTWVYOslmO�Tye?�O�PWOCµ +879�m3�� '  �!�# ¶ ���mQLSUP�oWObPdTyQq�mPk�j�X¿{�VY�=TWO�odp2j8c�OsO��=TyodO5X¿{}j8Td 
i0QLPW�me?�O�oWORO�T¼X�j�PWSUodp2jqcbOqK �zQqSmP�Tyoyj�®8jqV~XYXYQq�mP��"l�jq�UPFX~O`c�jqlUoWO`lmORX¿{ÄgObTWSmlmO`lmObP¼VYi0��jqcbTWP�lmS�cfe�jq�m�qO�i0O��=T
c�X~VYikj8TyV~�HSmO��bPWSmo9XYObP9lhgO��modO�PdPWVYQq�mP��HSmV=TWoyj�®LOboWPWOb�=TxX¿{�Q/c�gO�j8�s��TWX�jq�=TWVY�HSmO¼jqS;·sXYj8TyVMTySmlUO�P?i0Q�½LO��U�mO�P �8X~O�SmodP
XYV~O��mPxj�®qO�cRXYObP��mo/gObc�V~�mV~Tyj8TyV~QL�mPDPdSmo¼X¿{}w�SmoWQL��O�O�T�X~O�SmorgOb®LQqXYSUTWVYQL�5X~QLoWPd�/SUO`XYO�cbXYVYikj8TDO�PdT¼i0Q/lmV �hgO8K	��QqTyodO
ikj8T;gOboWV�j8S�lmO���jqPdO�O�P»TRSm��O��mPdO�i��mX~O�lmO�lmObS;·�PWV~i�SmXYj8TyV~QL�mPFc�XYV~i�j�TyVY�HSmObPhO�±|ObcbTyS�gO�O�P�j�®LObcnXYO�i0Q;l?�O�XYO
��¸�°¼wF_sw�lmOs\ÆgO�T;gO�Q� ÂÌ�oyjq�Uc�O��;l�jq�mPhPyj�®LOboWPdVYQL� � Q/QLi�gO[PdSmo�X¿{}w�SmoWQq��O�µ�_nV~��ObXYV~��jq�UlA�§gO��HS�gOsuq�q�L�=¶�Z

�ÆSm�UOsPdVYi�SUX�j8TWVYQL� ���R��� ��lmOs�L��jq�mPRO��Cc�X~VYikj8T`jqc�TySmObX)PWSmoRXYj���gO�oWV~Q;lUO5J��LÃL�� Ä�L�K�
�ÆSm�UO�PWV~i�SmX�j�TyVYQq� �k��w¼�L­ �klmOnuq��j8�mP�O��AcbXYV~i�j8TF��O�o»TySmod�hgO�PWSUo�X�js�hgO�odVYQ/lmO�uq�Ltq�� Â�q�K�HPWO�X~QL�AXYO
Pdc�gO��mjqoWV~Q0ÁÂ°F]`]F  ��u§µ�cbpÂK�j8�m�mO�·;OrwË��QLSmoRSm�mOnoyj8�mVYlmO��Uo/gO�PdO��=Tfj�TyVYQq�@lmOncbOsPdc�gOb��jqoWV~QH¶�K

�zQLSUPrSUTWVYX~VYPWQq�mP�O��©QLSUTWoWO�XYO5i0Q/l)�O�X~O �R¸���] � lUS4wF�m�m] � w��=®/VYodQL�mi0O��=TfjqXF�H½;P»TyObikP��;c�V~O��mcbO
]hO��=TWoWO �klmO�X�{v¹��mV~®qO�odPWV~T;gO�lmO�¸RO�j8lmVY�m���/SUV|��O�oWi0ObT�lmO�oWOb��gO�odO�o`O�T`PWSmVM®/oWO�X~O�P�l�gOb�moWObPWPdVYQL�mP�jqS�c�QLSmodP
lmS«TWO�i0�mP�µ�À�Q;lU�LO�P^J��L�q¯H¶ KFÁÄXzc�jqX~c�SmX~O§Sm�6cbO�o»TfjqV~�«�mQLi��UoWO^lmO§PdTfj�TyVYP»TyV~�/SUO�P�V~�=T;gO�odO�PdPyjq�=TyObP���QLSUo
X¿{ÄgObTWSmlmOClmO�Pkl�gO��UoWO�PdPWV~QL�mP§Z¼XYj©lmOb�mPWVMT;gOClmO@TWoyj 
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PWV~i�SmX�gO@Ob�«��Qq�6jqc�cbQLoWl«j�®qO�c X~O�P�Qq�mPWObod®8j8TyV~QL�mP^µ2cbpÂK ���LSUoWO�PAu;K~J=µ2� ¶�ObT�u/K~JHµ�l ¶W¶ K�ÁÄXRp2jqSUTkoyj8�m��ObXYObo
�HSmOC°¼¸`�n\§wF��ObPdT�p�QLo8¾c�gOCjqS;·���QLodlmP���jqo5XYObP5cfe�jqi0�mP5lmO��LoWjq�mlmO«gO�cfeUO�XYX~OAlmS¢]hO��=TyodO§w�SmodQL��gObO��
µ�wF]`\�� Ìx¶�K�]hO�cbV)��ObSUT`O ·U�UXYVY�HSmObo`O�����jqo»TyV~O�c�On��QL�Ao/gObPWSmXMTfj8T�K�]hO���O��Ul�jq�=T3� X�js®qj8oWV�j8�mVYX~V~T;gORPd��j8TyVYjqXYO
O�P»TF�mXYSmP��qoyjq�mlUO�lmjq�mP¼X�j�PdVYi�SmXYj8TyV~QL��O�TFXYO�P�cbQL�=TyoWjqPdTWO�PFO��=TyodO�o/gO��LV~QL�mP��mX~SU®/VYObSmPWORQLS�P��ObcfemO�PWQL�=TF�mXYSUP
�mQLi��moWObS;·�PdV|QL��XYO�P�c�QLi0��jqodO�jqS/·�®8jqodV�j8TWVYQL�mP¼�modQL�LodO�PWPdV~®qO�P`lmSAcfe�j8ik��]�¸h¹rK�]hObc�V��mO�PWV~�L�mV���O[��j8P
p�QLodc�gO�i0O��=T��HSmO5XYjk®8jqoWVYjq�mV~XYV~T;gO�PWV~i�SmX�gObO���j8o�°¼¸`�n\§wF�^O�PdTn�UQL� o/gO�jqXYV~PdTyO8K ��QLSmP�i0QL�=TyodQL�mP�lmjq�mP�XYj
c�Qqik��j8oyjqV~PWQL�<lmO�P�o/gO�PdSmX~Tyj8TyP�lUS�ikQ/l?�O�X~O��j@Sm�mO�P»Tfj8TWVYQL�Æµ2°�QLo»TyQH¶nPWVMTyS�gObO<�j§X�jCXYV~ikVMTyO�lmO�XYj@o/gOb�LVYQq�
eHSmi0VYlmO��HSmOk°F¸��s\@w���PWV~i�SmXYO5lUO�Ps�mo/gObc�VY�UV~Tfj�TyVYQq�mP��HSmV¼oWOb�moWQ/lmSmV~PWO��=Tr�mVYOb�<X~O�PnQL�mPdO�o»®qj�TyVYQq�mPkµ2cbpÂK
PWObcbTWVYQL� u;K}�UKvuL¶�KD¹z��jqS;TyoWO���QLV~�=T�l?{}jqc�cbQLoWl�Ob�=TyoWOAX~O�i0Q;l?�ObXYO0ObT�X~O�P�Qq�mPWObod®8j8TyV~QL�mP�ObPdT�X~O��LoWjqlmVYOb�=T
���z Â�UwËPWSUo�XYj5o/gO��qVYQL�?KUÁÄX)O�PdTzc�QqoWoWObcbTWO�i0O��=T[odO��mo/gO�PdO��=T;gOr��jqoRXYO�i0Q;l?�O�XYO[i@ÇObikOnPWV)XYj � QL�mOnP��O�cfemO�jqS�UwËlUOsXYj5o/gO��qVYQL��½AObPdT��mX~SmPAgObTyOb�mlmSmO8K

w��agObT;gO��)XYO�cfe�j8ik�<lmOk�UXYSmV~O5O�PdTrc�Qq�mPdTWoyjqP»T;gO�Ob�=TyoWO0XYObPn��jqodTWVYObP ��QLoWl©ObT��;Sml<lmO�X�j��hgO��mV~�mPWSUXYOqK
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� ����� u;KMJ �0°�o/gObc�V~�mV~Tyj8TyV~QL�mP¼PyjqV~PWQL�U�mV¿�OboWO�P�µ2i0i 
�
y¶�PdVYi�SUX�gO�ObP��mjqo�X~Ozi0Q/l)�O�X~O[°¼¸`�n\§wF��ObThQL�mPdO�od®�gObO�P
µ¿]�¸h¹�¶ � O�TzlUV~±�gO�oWOb�mc�ObPzPWjqVYPdQL�m�mV¿�O�odO�P �AXYj ���LSmodO�µ�O�¶�O�P»T[XYj5lmV~±�gO�odO��mcbOsOb�=TyoWOsXYObP ���LSmodO�P�µ�j=¶hO�T5µ�c�¶ �
ObT�XYj ���LSmodO�µ pf¶hXYj5lmV~±�gO�odO��mcbOsOb�=TyoWOsXYObP ���LSmodO�Prµ2��¶`O�T�µ2l ¶ K



�

]hO§cbQL�=TyoWjqPdTWO§O��=TWoWO§X~O ��QLoWl¢eHSmikV~lmOCObTkXYO§�;SmlËPdO�c^ObPdT�jqSmPWPdVzcbQLoWodO�c�TyO�i0O��=T�oWO��UoWQ/lmSmV~Tk��jqo0XYO
i0Q;l?�ObXYOrµ2c�pÂK ���LSmodO�P`u/K~JHµ2j=¶xObT�u;KMJHµ2c�¶W¶�K/N)O�cfe�jqi0��PWV~i�SmX�gO`i0QL�=TyodOzSU�mO[V~�mc�SmodPWV~QL�klUO[�mo/gO�c�V~�mV~Tyj8TyV~QL�mP
�mX~SmP[p�QLo»TyO�P�®qO�odPsX~O��;Sml¢µ ®LO�odPn¯mJLKv³�lmO��Lo/gO�P��mQqoWl ¶[�HSmVx�UO5PWO5�modQ;lmSUV~T���j8P�l�jq�mP�X~O�P�QL�UPWO�o»®8j8TyV~QL�mP�K
N)O�P�ikj�·;VYikj�lmO5�mo/gO�cbVY�mVMTfj8TWVYQL�mPzPWSmo�X~O�P�o/gO��LV~QL�mP�i0QL�=Tfj8�L�mO�SUPWO�PncbQLiki0O�P[XYO�Pn°x½/o/gOb��gO�ObPrPdQL�=Tn�mXYSUP
ikjqoW�HS�gObP0lmjq�mP�XYOAi0Q;l?�O�XYOA�HSmO�l�j8�mP�XYO�P�QL�UPWO�o»®8j8TyV~QL�mP�KF]hObP�lmV~±�gO�odO��mcbO�P0��QLSUoWoyj8VYO��=T�ÇO�TyoWO�odO�XYV�gO�ObP
jqSAp2jqVMT`�HSmOrX~O��modQ;cbO�PWPdSmP[lUOs�Uo/gO�cbVY�mVMTfj8TWVYQL�UPhO�P»TRp�QLodTWO�i0O��=T�c�QL�mlUV~TyV~QL�m��gO[��jqo`X¿{�QLodQL�Loyj8�memVYO[l�jq�mPRXYO
i0Q;l?�ObXYO�°¼¸`�n\§wF�<µ¿_njqO�o»Ty�mObo�O�T�jqX¿K�uq�L�UJ"¶ K

_nX~QL��jqX~O�i0O��=T3�;XYO�i0Q;l?�O�XYO[ObT�XYObP`QL�mPWObod®8j8TWVYQL�mPR�mo/gO�PdO��=TyOb�HT[lmOn�mQLi��UoWO�S/·ATyoWjqV~TWP`c�QLi0i�Sm�mPbK
� ������� � )�� �
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N)O�PR�mo/gObc�V~�mV~Tyj8TyV~QL�mPhp�QLSUoW�mV~O�P`��jqo`X~On]�¸�¹ PWQq�HT�lmObPRikQ�½LOb�m�mObPzPd��j8TyVYjqXYObPr�j5oWObX�j8TWV~®LObikOb�=TR��jqPWPdO
o/gObPWQLX~SUTyV~QL���mjqohoWjq�m��QLodT�jqS;·kcfe�jqi0�mP`°¼¸`�n\§wF��K�N)ObP�P/gOboWVYObPhTyObik��QLodO�XYX~O�P¼lmO�i0O�PdSmoWObP���QL�mcbTWSmO�X~XYObP
PWQq�HTzO��UPWSmVMTyOnc�QLi0��jqo/gO�ObP��j5X�j�®8jqX~O�SmoRPWV~i�SmX�gO�O���jqo�°¼¸`�n\§wF�CPdSmoRX�j5ikjqVYX~XYO[XYj5�mXYSmPR�modQ;cfeUOqK �zQqSmP
®LQqSmXYQL�UPzj8VY�mPdV|®8jqXYV~lmO�o�XYj�®8jqoWVYjq�mVYX~V~T;gO��j�e�jqSUTWOno/gO�PdQLXYS;TyVYQq�AlmOs°F¸��s\@w���K

� ��� �?u;Kvu ��N)Q/c�jqX~VYPyj�TyVYQq��lmO�PRP»Tfj8TWVYQL�mP�wF]h�
N)O�Tfjq�UXYO�j8S�u;K}�§�mo/gO�PWOb�=TyOASm�mO�c�QLi0��jqoWjqVYPdQL�4Ob�HTWoWOAX~O�P��Uo/gO�cbVY�mVMTfj8TWVYQL�UPsQq�mPWObod®¼gO�ObP0O�T�PdVYi�SmX�gO�ObP

�j§J�ÃkPdTfj�TyVYQq�mP[lmV~PdTWoWVY�UShgO�ObP�PWSmozX�j���gO��mV~�mPWSmX~O�V~�hgO�odVY�HSmO���QLSmozX¿{}jq�m��gObO�J��L�q�� Â�q¯§µ2c�pÂK��m�LSmoWO5u;K�uq¶�K�N9ObP
o/gObPWSmXMTfj8TWP©�j4X�{ÂgObcfemO�X~XYO@jq�m�HSmObXYXYOCPWQq�HT�ikObVYXYX~O�SmodP5PWSmo�X�j<�mjqodTWVYO§��SUO�PdT�lmO^XYj©��gOb�mVY�UPWSmX~O§�HSmO^l�j8�mP
X¿{�VY�=T;gO�oWV~O�Smo�lUS���j�½/P�QqSkPdSmo�XYjscHÇQqTyO�w�PdT�Km]hObc�V PWSU�L�m�O�odOz�HSmOzXYO`i0Q;l?�O�XYORodO��modQ;lmSUV~T¼�mX~SmP¼lmV
	0c�V~XYObikOb�HT
PWQqV~T�X~O�P�P»½/PdT��ObikObP�lmO i�gObPWQ8 qgO�cfemObXYX~O§�HSmV��modQ;lUSmVYPdO��=TAlmObP6gO�®¼gO��mObikOb�HTWPAc�QL�=®qO�cbTWV~p�P�VYPdQLX�gObP��FPWQLVMTAXYO
oWObcb½/c�XYjq�LOklmO�X�{}O�jqS�gO�®qj8��QLo/gO�O8KD��O0i�j8�mV¿�OboWO���gO���gO�oyj8XYO��,X�j�PWV~i�SmXYj8TyV~QL��lmS4cbXYVYikj8TnlmObP � Qq�mO�PrPWO�i0VM jqodVYlmObP`O�PdTz�mX~SmP`lmV
	0cbVYXYO8K

N9j ���qSmoWOru;K}�0�Uo/gO�PdO��=TyOrSm�mOsc�QLi0��jqoWjqVYPdQL�AlmObP�®8jqX~O�SmodP�i0O��UPWSmObXYXYObPR��QLSUo�¯�P»Tfj8TWVYQL�mPR��j8oWi0V?XYObP
J�ÃUK ��QLSmP�j�®qQL�mPkcfemQLVYPdVzu©PdTyj8TyV~QL�mP�O�� � QL�mOCeHSmi0VYlmO4µ�­hoWjq�=jq�Uc�j�ObT�°�QLo»TyQH¶5ObT�u©P»Tfj8TWVYQL�mP�l�j8�mPX�j�o/gO��LV~QL� PWObikVG ÂjqodVYlmO�µ �,QLodTWQLPyjAO�Tfp?j8oyjq�LQ � j=¶z��QLSmo�X~O�Pd�/SUO�XYX~O�P�X~O�TyQqTyjqX�jq�U�/SUO�X�lmO��mo/gO�c�V~�mV~Tyj8TyV~QL�mPlmVM±D�OboWO�lmOn�mX~SmPRlmOn¯=��� lUSCTWQqTfjqX|QL�mPWObod®�gOA�j0XYj�PdTfj�TyVYQq�CcbQL�mcbO�oW��gO�OqK

N)O�PAcb½/cbXYO�P�j8�m�HSmO�X~PAlmO^�mo/gO�c�V~�mV~Tyj8TyV~QL�mP��j�­hoyj8�=jq�mc�j�ObT�°,QLodTWQ�PWQL�=T��mV~O��6oWOb�moWQ/lmSmVMTyP��mjqo�XYO
i0Q;l?�ObXYO8K�N9j��UXYSmV~Or��O�SUT[PWO�l�gO�c�Qqik��QLPWObo�O�� SU�^�moWQ/c�ObPWPdSmP�l?{�Q;cbc�SmodO��mcbO5ObT�Sm�UO�lmVYP»TyodVY�mSUTWVYQL�Cl?{�VY�; 
TyOb�mPWVMT;gObP�KL�«XYj�p�QLV~PDXYjzp�o/gOb�/SUO��mcbO`ObT�X�{}V~�HTWO��mPdV~T;gOhlmObP��mXYSmV~O�P�PWQL�=T¼�mV~O���PdVYi�SmX�gO�PbK8�zS5c�QL�=TyoWjqVYodO��8c�QLi0ikO
c�ObX�j¢gO�TfjqVMT�j8TdTyOb�mlmS �?X~O�P�o/gO�PdSmX~Tyj8TyP�PdQL�=T�ikjqSU®8jqVYPz��QqSmo(p?jqoWjq�LQ � jkObT �,QLo»TyQLPWjUK|N9j��mX~SmVYOrO�P»TnX�jqod�LO� i0O��=T�PdQLSmPÂ ÄO�P»TyV~i�gObOkOb��jqSUTWQLi0�mO^�j �,QLodTWQLPyjUK,N�{�VY�=TyOb�mPWVMT;gO�lmO�Pr�mo/gObc�V~�mV~Tyj8TyV~QL�mP�O�P»T���O�jqSUc�QLSm�©TyodQL�
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� �����xu;K}� � ]hQLi0��jqoyj8VYPWQq� lmO�Pn�mo/gO�c�V~�mV~Tyj8TyV~QL�mPzikOb�mPWSmObXYX~O�P0µ2i0i 
�
y¶ ��lmO�PnV~�HTWO��mPdV~T;gO�P0µ2i0i 
�
dQLSmozlmO
�mX~SmVYO�¶�O�T�lmObPhp�o/gOb�HSmO��mcbO�P`lmOz�mo/gObc�V~�mV~Tyj8TyV~QL�kOb�=TyoWO[XYO�ikQ/l?�O�X~Orµ�TyoWjqV~TF�mX~O�V~� ¶ �HX�jnPdTyj8TyV~QL��wF]h� cbQLoWodO�PÂ 
��QL�ml�jq�=TWO�µ�XYV~�L�mO���QLVY�=TWVYXYX�gO�O�¶FObT�XYj�i�jqV~XYX~O�]�¸�¹ XYj��UXYSmP`�modQ;cfeUO�µ�XYVY�q�mO���ObTyVMTyP`��QLVY�=TWVYXYX�gO�Py¶�K
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�zQLi�lmOsX�j�PdTyj8TyV~QL� °¼¸`�n\§wF� wF]h�
­h���R� �=�(p uLtq���������	� ¯Ht;J
­�w��q� ³Lu;J
�����
��� ÃL�=u
­�¸R��_n� ��]h� �L�L��������� �=tq�
]`��Á»\§­�¸R� �LºLº���������� J"uLtqÃ
N)Á»�U­`��� ÃL�=³���������� ºL�L�
\@����¸RÁÂ� ¯=ÃLº�������� ¯=º=t
\@��N)��_�� �L�=u���������� ¯=�L�
�z�9´D��]�w¼¸�¸��[��� º=uq����������� J"uq�LÃ
°F�n¸ ��� J��q¯=���������	� J"³;J"t
�;��N)��\@� �[]h� ¯=�=u���������� ¯=ÃL�
�;� ���Uw¼­h�����`ÁÄ� � J"tL³q��������� J�ÃL�LÃ
���9´�ÁÂ¸R� ³8¯=Ã���� ��� ³q�q¯
����¸z¸�wx´�ÁÂw��q� J��=u����!����� J"³Lu
����¸ ���n�;� u8¯=����������� ¯=�L�
´D�[N9w �[]hÁÄ� J�º=u���������� uq�q¯
p|��¸R��_r�(p|� ¯L�UJ"���!#$��� uLtL³

�
	�� �Du;Kv� �^°�o/gObc�V~�mV~Tyj8TyV~QL�mP�j8�m�HSmO�X~XYO�P0µ�iki 
qjq��¶�µ2X�{ÂgObc�jqo»TnjqS;·^QL�mPdO�od®8j8TWVYQL�UP0µ2O�·;�modVYi�gO�O�� ��¶[O�P»T
VY�UlmVY�HS�gO�Ob�HTWoWOs��jqodO��=Tye?�ObPWObPf¶

p2jqV~�mXYO8K���jq�mP�XYO�c�jqPklUO p?jqoWjq�LQ � jK�xX~O�P5TyodQLVYP�ikj�·;VYikj^PWVYi�SmX�gObP5��jqok°F¸��s\@w���c�QLodoWObPW��QL�mlmOb�HT©�jlmObS;· i�j"·UV~i�j^lmjq�mP0XYO�P�lmQq�m��gO�ObP�cbO@�HSmVRPWV~�L�mV���OA�HSmO@X~O�cb½/c�X~O§jq�U�/SUO�XR�?{�O�PdTk��jqP0c�QqoWoWObcbTWO�i0O��=T
oWOb�mo/gObPWOb�HT;gOqK�N)OscbSmi�SmX|lmOn�mo/gObc�VY�UV~Tfj�TyVYQq�mP`jqSC�moWV~�=TyO�i0�mP`O�TzOb�ÆgO�T;gOnO�P»T�X�jqod�LO�i0O��=TRPWSUo» ÄObPdTWVYi�gOqK ]hO  
��O��ml�j8�HT��;��QLSmoFc�ObP�lmObS;·kPdTfj�TyVYQq�mP��HX�j�p�o/gOb�HSmO��mcbO�lmO�P��mo/gObc�V~�mV~Tyj8TyV~QL�mP¼O�P»T`jqPdPWO � �mVYOb��oWOb�mo/gObPWOb�HT;gO�O�O�TVYX9PdO�i��mX~Or�HSmO�XYOsikQ/l?�O�X~OnPWQLVMT�jqPdPWO � VYodo/gO�j8XYVYP»TyOn�modVY�mcbVY��jqX~O�i0O��=TRl�jq�UP�X�j�PWV~i�SmX�j�TyVYQq�ClUO�X¿{�VY�=TWO��mPdV~T;gOlmObPz�mo/gO�cbVY�mVMTfj8TWVYQL�mPbK

� ������� � )�� �
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������ � �������� � )-�
� �#&�� ��#� ���&% � � �

��jq�mPxcbObTdTyO`��jqo»TyV~O��q�UQLSmP�c�Qqik��j8oWQL�mPxjqS;·�QL�mPWObod®8j8TWVYQL�mP�SU�mOh®8jqoWVYjq�mX~OhVY�=T;gO��Lo/gO�O�lmS�c�½;cbXYO`e=½/lmoWQ� 
XYQq�LVY�HSmO���X~Ohl�gOb�mV~T��j[X¿{�O�·;SUTWQLVYodOqKq]hObTdTyOh®8jqodV�jq�mX~O�ObPdT�c�jqXYcbSmX�gObOhlmV~oWObcbTyObikOb�=Tx��jqo�XYO�PWcfe�gObi�j�lmOhPWSmo»p2jqc�O8K
N)O�PFl�gO��UV~TyP��jnX¿{�O�·;SUTWQLVYodO�lUO�¯ ¡ ObSU®LObP�VYi0��QqodTfj8�HTWP�lmORX�j���gOb�mVY�mPdSmXYO�VY��gO�oWV~�HSmOsµ�w��modQ �/��QLSmoWQK�	��O 
dQ�O�T
_�S�jql�jqX~�HSmV~®/VYoy¶�PWQq�HT�c�Qqik��j8o/gO�P��jnlmO�PFi0Q"½qO��m�UO�PFVY�=TyOboyjq�m�HSmObXYX~O�P¼lmO�lhgO��mVMTyP¼QL�mPdO�o»®¼gObPh��j8oFX~Oz_s¸��n]
µ2c�pÂK��m�LSmoWO`u;K}¯[��QLSUoDXYQ/c�j8XYVYPdO�o9XYObPD�HS�j8TWoWO��mjqPWPdVY�mPD®qO�odPyjq�=TyPy¶�K=w��5O�±|O�T3�q�UQLSmPD�UO�lmVYPd��QqPWQL�mPD��jqPDl|{}QL�/ 
PWObod®8j8TWVYQL�mP���QqSmo�X�{vj8�m��gO�OrJ��L�L�" Â�q¯ �=O�T���j8o�jqV~XYXYObSmoWP¼X~OzPdcfehgO�ikj�lmO[odQLSUTyjq�LO[�|{vjs��jqPkgO�T;gO[V~�mV~TWV�jqX~VYP/gO�XYObP
jq�m��gO�O�P��mo/gO�c�gOblmO��=TWO�P�K

N9j ���LSmodO5u;Kv³kcbQLik�mjqoWOsXYObP[l�gOb�mV~TWP[PWV~i�SmX�gO�P[�mjqozX~O�i0Q;l?�O�XYOsjqS/·^i0Q�½LO��U�mO�P�V~�=TyO�oWjq�m�HSmObXYXYObP[lmObP
l�gOb�mV~TWP0Qq�mPWObod®¼gO�Pk��jqo�XYOC_n¸z�n]�ObT0X~O�P��mXYSUVYO�P5i0O��UPWSmObXYXYObP�PWVYi�SmX�gObO�P5PWSUokcfe�j8�/SUO@��j8PWPWV~� ®qO�odPyjq�=T
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dQ�PdQL�=T
�mV~O��AoWOb�moWQ/lmSmVMTyObP���jqo�XYO�i0Q;l?�O�XYO�i@ÇO�i0O[PWV|XYO�P�i�j"·UV~i�js��QqSmohX~O��moWV~�=TyO�i0�mP�µ2ObT�X¿{}jqSUTyQqik�mOz��QqSmo�XYO
��QLSmodQH¶�PdQL�=T¼PWQLSmPÂ ÄObPdTyV~i�gObP�KH�/Smo�XYO��mjqPWPdVY��®LOboWPWjq�=ThlmO`X�{vw��modQ �qX~O�Px�Uo/gO�cbVY�mVMTfj8TWVYQL�UPDPWQq�HTFPdSmo»  O�PdTWVYi�gO�ObP
O�� gObT;gOsO�T�PWQLSmPÂ ÄObPdTyV~i�gObO�PRO��§jqSUTWQLik�UO���jqoRoyjq�U��QLo»T�jqS;·�Qq�mPWObod®8j8TyV~QL�mPbK °�QLSmoRX~Os_nS�j8l�jqXY�HSmVM®/VYo��;XYObP
�mo/gO�c�V~�mV~Tyj8TyV~QL�mPrO�� jqSUTWQLik�UOAObT�emVM®LO�o5PdQL�=T�PWQLSUP» ÄObPdTWVYi�gO�O�PbKF]hO�P�lmVM±�gOboWO��Uc�O�P�Ob�HTWoWO�PWV~i�SmXYj8TyV~QL�4O�T
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dQ ��XYOxc�½;cbXYOFjq�m�HSmObX=lmO�P9l�gOb�mV~TWP)oWObPdTyO¼l�j8�mP9X¿{�VY�=TyObod®8jqXYX~O�lUO¼®8j� 
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µ2Ob��jqQ)ÇSUT[ObT�PdO��UTWO�i��modO�¶ �?XYObP�l�gO��UV~TyP[PWQL�=TnX�gOb�m�O�odO�i0O��=T�PdQLSmP»  O�P»TyVYi�gO�PbK|�zS PWSml�lmO�XYj���gOb�mVY�mPdSmXYO��|XYj
PWV~i�SmXYj8TyV~QL��lmS@lhgO��mVMT�lmS _�S�jql�j8XY�HSmV~®/V~o��?{�O�PdTz��jqP�Pyj�TyVYP»p2jqVYPWjq�=TyO8K N9OncbSmi�SmX,jq�m�HSmObX9O�PdTzX�j8oW�LObikOb�HT
PWQqSmP»  O�PdTWVYi�gO�ObT�X�jk��gO�oWV~Q;lUO�l?{ÂgObTyVYjq�LOrc�QL�mlUSmV~T��jkX�j�lmV~PW��j8oWV~TWVYQL�Cc�Qqik�mX¿�ObTWO�lmO5X�{ÂgObc�QLSmX~O�i0O��=T3��c�O��/SUV
�?{�O�P»T5��jqPrc�QL�Up�QqoWi0O�jqS/·�QL�UPWO�o»®8j8TyV~QL�mP�K�N9j@PdQLSmP»  O�P»TyVYikj8TWVYQL�©lmO�P��mo/gObc�VY�UV~Tfj�TyVYQq�mPr��O�S;T�O�·;�mX~VY�HSmObo
Sm�mO��mjqodTWVYO[lUO�c�O�P`o/gO�PdSmX~Tyj8TyP`ikjqVYP�XYOzi�gObc�jq�mV~PWi0O[lmO�cbo/gO�j8TyV~QL�AlmSAoWSUVYPWPdO�X~XYO�i0O��=TRj�PWjq�mP`lmQqSUTyO�SU�mO
VY� ¡ SmO��Uc�O�PdVY�L�mV���c�j�TyV~®qOkPdSmo�XYj@PWV~i�SmXYj8TyV~QL��lmS�l�gO��UV~T�lUS�_nSmjql�jqX~�/SUV~®/VYobK9w¼��O�±|O�T3��c�O�i�gO�c�jq�mVYPdikO
�?{�O�P»T���jqPzjql�j8�UT;gOsjqS;·Co/gO��LV~QL�mP�PWObikVG ÂjqodVYlmObP�K�°�jqo[j8VYXYX~O�SmodP��;X¿{�VYoWodVY�=j�TyVYQq���?{�O�PdTz��jqP��modVYPWOsO��@c�QLi0�UTWO
��jqo�XYOzikQ/l?�O�X~O�jqX~QLoWPF�HS?{�O�XYX~O[lmQqV~T`j�®qQLVYo�Sm�mO�V~� ¡ SmOb�mc�O�PdVY�L�UV ��c�j8TyVM®LO[PdSmo�X~O[l�gOb�mV~ThlmSC_nSmjql�jqX~�/SUV~®/VYo
O��C��jqo»TyV~c�SmX~VYO�o�®;SCPWQq�@�LoWjq�ml�l�gO�®LO�X~QL�m��O�i0O��=Tzl�jq�mPRX¿{}w�PW��j8�L�mOnlmS§�;Sml?K

��jq�mPFc�O�TWTyOR®LOboWPdVYQL��lUS�i0Q;l?�ObXYO���¸`]�À�ÁÂ��wFw �/�mV XYObPF�mjqoWoWjq�LO�PF�mV XYObPhj8�m��QqodTyP¼O�Th�mo/gO�X¿�Ob®LObikOb�=TyP
l?{�O�jqSCXYV�gO�P��j�X¿{�VYodoWVY�Lj8TyV~QL�k�UOrPdQL�=Tz�UoWVYPROb�@cbQLik�;TyOqK N)ObP�i0Q/lmV ��c�j8TyV~QL�mP�V~�mlmSmVMTyObP`��jqoRc�ObP[jqi�gO��mjq�LO� 
i0O��=TyPkPWSmo�X~O�P0l�gO��UV~TyPk��j8TWSmoWObXYP�lUQLV~®qO��=T ÇObTWoWO@PWVY�q�mV ��c�j8TyVM®LObPkO�T��mQLPkc�QLi0��jqoWjqVYPdQL�mP0O��=TyodO^l�gOb�mV~TWP
PWV~i�SmX�gO�PsObT�Qq�mPWObod®¼gO�P�PdQL�=T�lmQq�mc�jqPdPWO � jq�m�modQ�·UV~i�j�TyV~®qO�PbKx]hOb��Ob�ml�jq�=T3��XYObPrl�gOb�mV~TWP��modQ;lUSmV~TWPr��j8o�XYOi0Q;l?�ObXYO�PdSmonX�j���gO��mV~�mPWSmX~O�VY��gOboWVY�HSmO�PWQL�=Ts�LXYQq��jqXYObikOb�=T�lmS©i@ÇObikO�QLoWlmodO5lmO��Loyj8�mlmO�SUo��/SUOkX~O�P�QL�; 
PWObod®8j8TWVYQL�mPbK
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��jq�mP�cbObTdTyO���j8odTyV~O�� �mQLSUP[®LOb�mQL�mP�lmO�c�QLi0��jqodO�o[lUO�S;·^c�QLi0��QqPyjq�=TyObP[ObPWPWOb�=TyVYObXYX~O�P�lmS �UVYX�j8�§e=½= 
lmodQLXYQL�qVY�HSmOhPdVYi�SUX�gO���j8o¼��¸`]�ÀzÁÂ��w¼w �=XYObP��mo/gObc�VY�UV~Tfj�TyVYQq�mPDO�T¼XYO�PDlhgO��mVMTyP[�j�X¿{�O�·;SUTWQLVYodO�lmObP��moWV~�mc�V~��jqS;·
¡ ObSU®LObP��)�jslmObP¼QL�mPWObod®8j8TWVYQL�mP¼lmV~PW��QL�mV~�mXYObP�KH_�XYQL�mjqXYObikOb�HT��8XYj�PWVYi�SmX�j8TWVYQL��lmSk�UVYX�j8�5eH½/lmodQLXYQq�LVY�HSmO`PdSmo
X�j���gO��mV~�mPWSmX~ORVY��gOboWVY�HSmO`ObPdT�O��0oWObX�j8TWV~®LObikOb�=T¼��QL�0jqcbc�QLodl�j�®qO�c�XYO�P¼QL�UPWO�o»®8j8TyV~QL�mP�KLN9ObP�c�½/c�XYObPFjq�m�HSmO�X~P
PWQq�HT�PdQLSU®LOb�=T��mV~O���oWOb�moWQ/lmSmVMTyP�K

N)O�P[�Uo/gO�cbVY�mVMTfj8TWVYQL�UP�PWSmo�X�j�i0QLV~TWV�gO��mQqoWlClmOrXYj0��gO��mV~�mPWSmX~OnPWQL�=Tzc�O���O��Ul�jq�=T�i0VYObS;·�PWV~i�SmX�gO�O�PR��j8o
°¼¸`�n\§wF���/SUO�PWSmo�X�j@i0QLVMTyV�gO�PdSml?K¼����odObTyodQLSU®qOAVYc�VFX�jClmV
	0cbSmX~T;gO�lmO�PdVYi�SUXYO�osXYObP��mo/gO�c�V~�mV~Tyj8TyV~QL�mP
l�jq�UP�XYObP[o/gOb�LVYQq�mP[PdO�i0VM Âj8oWVYlUO�P�K�wxT�XYjki@ÇO�i0O�c�Qq�mc�X~SmPWV~QL�^P�{�VYi0��QLPWOs��QqSmo�X�j0PWV~i�SmX�j�TyVYQq�ClUO�P�l�gOb�mV~TWP
��jqo���¸`]�ÀzÁÂ��w¼w`Kxw�XYX~Okl�gO���O��ml�TWQLSUTrl?{vj8��QLodl�lmO�XYjC�HS�j8XYV~T;gOklUO�P��mX~SmVYObP�K�\§jqV~P�XYj@PWV~ik�UXYVYcbV~T;gO5lmS
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Éd��ObTWV~TyP`��QLV~�HTWVYX~X�gO�PdÊH¶
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PWSUo5XYO��UVYX�j8��e=½;lUoWQLX~QL�LVY�HSmO�PWSmo5XYj§��gO��UVY�mPdSmXYO�V~��gO�odVY�HSmO8KxN)O�P5i0Q;lUV ��c�j8TyV~QL�mPsVY�mlmSUV~TyObP�lmO�XYj^��ObodTWO
��jqo[VY�=TyOboWc�Ob�UTyV~QL�^O�T�lmS oWSUVYPWPdO�X~XYO�i0O��=T[PWO�i��mXYOb�HT5ÇObTyodO�XYObP�i0QqTyObSmoWP��UoWVY�Uc�VY�mjqS;·@lmO�P�cfemjq�m�LObikOb�HTWP
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PWSUPs�HSmV�o/gO�PdSmX~TWO��=TslmS�PdTyQ/c���jq�LO�TWO�i0��QLoWjqVYodO�lmObPs�Uo/gO�cbVY�mVMTfj8TWVYQL�UP[��jqo�X~O�c�QqSU®LObodTs®¼gOb��gObTyjqX¿K?��jq�mP�XYO
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w��5Ob±�ObT��qX�jzo/gO�PdQLXYS;TyVYQq��cfemQLV~PWV~Oh��QLSmoDX�{vj8��jqX~½/PdOhlmObP�o/gO�PdSmX~Tyj8TyP�O�P»T¼X�jzo/gO�PdQLXYSUTWVYQL�r�HSmVm��O�oWi0ObTDlmO�cbQLi� 
��jqodO�o�X�{}Ob�mPWObi��mX~O[lmObP`PWVYi�SmX�j8TWVYQL�UP�µ��[�L�Hu8�C�j��[�q�Hu8¯=�=¶¼lmO�ikjq�mV¿�O�oWOzc�QLe�gO�oWOb�=TyOqKm��jq�mP�X�{}O ·U��gO�oWV~O��mcbO
c�Qq�mlmSmVMTyO��¼XYj���gO��mV~�mPWSmX~O@V~��gO�odVY�HSmO�PWOCl�gObc�QLi0��QqPWOCO��6��o/gOb�LVYQL�UP§µ�QLS i�jqV~XYX~O�P�lmO§u8¯=� �Ëu�¯=� �/i�¶�K
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c�ObPrlUO�S;·©�LodQLSm��O�PslmO�o/gOb�LVYQL�UP��)cfemQLV~PWV~O5�mXYSmPnQLS©i0QLVY�mPnj8oW�mVMTyoyj8VYoWObikOb�=T3�|cbQLoWodO�Pd��QL�Ul �jASm�4cbSmi�SmX
lmObP��mo/gObc�V~�mV~Tyj8TyV~QL�mPsjq�m�HSmObXYXYObPrlUOA³q�L�5i0i 
8jq�|K,°�QqSmo�cfe�jq�HSmO�PWVYi�SmX�j8TWVYQL�¢µ��[�L�L¯L���j§�z�L�Hu8¯L�=¶ �)PdV
X�jkPWSmo»p2jqc�O�c�Qq�HTWVY�mOb�=TfjqX~O�l?{�Sm�mO5o/gOb�LVYQq� O�PdTni0Q/lmV �hgObO���jqo[X¿{}jq�Lo/gOb�=j8TWVYQL�@lmO�P�p�QLo�¾c�jq�LObP���c�ObTdTyO�o/gOb�LVYQq�
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N9j©lmObPWcboWVY�;TyVYQq�¢lmS¢cb½/c�X~O@lUO@X�{}O�jqS�PWVYi�SmX�gOA��j8o���¸`]�À�ÁÂ��wFw PdSmo0lmO�S;· o/gO��LV~QL�mP�c�Qq�HTWoyjqP»T;gObO�P
lmOAXYj^�hgO��mV~�mPWSUXYOAVY��gO�oWV~�HSmO���ObT�X�j^cbQLi0��jqoyj8VYPWQq��lmO�P�PdVYi�SmXYj8TyV~QL�mPs�[�L�=uq�^ObT��z�L�Hu8¯=� �DQL�=T���O�oWi0VYP
lmO©PWQLSUXYVY�q�mO�oAX~O�P�c�QL�UP/gO��HSmOb�mc�ObP �moWV~�mc�V~��jqX~O�PAPWSUo@X~O�P ¡ S;· lmO©PWSUodp2jqcbO<O�T§X�{}eHSmi0VYlmVMT;gO^lUSÈPWQqX�lmO
X¿{}jq�Lo/gO��=j�TyVYQq�4PW�mj8TyVYjqXYO0lmO�P�p�Qqo8¾c�j8�LO�PbK�w���o/gO�PdSmi�gO��x�HSmObX��HSmOAPWQLVMT�X~O�c�X~VYikj8T3�)XYj§lmVYi0VY�HSUTWVYQL�<lmO�XYj
o/gObPWQLX~SUTyV~QL� �modQ"®qQ;�HSmO0Sm�mO0jqSU�LikOb�=Tfj8TWVYQL�^lUO0XYj���ObodTWO0�mjqo�VY�=TyOboWcbO��UTWVYQL� �|�/SUV�O�PdTscbQLik��O��UP/gO�O���j8o
Sm�mOFo/gOblmSmc�TyVYQq�rlmOFX�j�TWoyjq�mPd�mVYoWj8TyV~QL��l�jq�UP�X~O�P9o/gOb�LVYQL�UP,P��O�cfemObPxObT,��j8o,SU�mO�o/gO�lmSUcbTyV~QL�slmS�odSmVYPdPWO�X~XYObikOb�HT
O��Co/gOb�LVYQq�CeHSmi0VYlUOqK
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N)OATyoyj8V~T��UXYO�V~��c�QLodoWO�Pd��Qq�ml �j XYj^PWVYi�SmX�j8TWVYQL�<�[�L�=uq�K�xO�T�X�j^XYV~�L�mO���QLV~�HTWVYX~X�gO�Okj�®LObc@lmObP�c�oWQqVM·È�j XYj
PWV~i�SmXYj8TyV~QL���[�L�Hu�¯=�UK9¹z� ��X~TWoWO0�mVY�mQqikVYjqXx�LX~VYPWPWjq�=TslmO§J"³ 
dQLSmodPrObPdT�jq�U�mXYV~�/S�gO0��QLSmorXYV~PWPWOboncfe�jq�HSmO
®8jqoWVYjq�mX~O�PWSmVM®8jq�=TRX¿{}j�·;OslUO�P`TyObik�mPbK
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� �����Æu;KMJ�� � wx®LQLX~SUTyV~QL� Ob� p�QL�mc�TyV~QL� lUO XYj o/gO�PWQqXYSUTWVYQL� lmO XYj ��jqodTÍjq�m�HSmObXYX~O i0Q�½LO��U�mO
lmO XYj ��ObodTWO ��jqo VY�=TWO�oWcbO��UTWVYQL� lmjq�mP XYObP �modO�c�V~�mV~Tyj8TyV~QL�mP TyQqTyjqXYObP µ2X~O�P PdVYi�SmXYj8TyV~QL�mP
�[�q�Huq�K���[�L�q¯=�K���[�L�=Ãq�K�}�z�L�=ºL� �}�z�L�mJ"uq� �}�z�L�Hu8¯=� PdQL�=T.cbQLi0��jqo/gObO�Pa�j u8¯=� �/ik¶ KAN)O�P6TyoWjqV~TWP«�mXYObVY�mP
c�QqoWoWObPW��QL�mlmOb�=T �j�lmObPCikjqV~XYXYObP�eHSmi0VYlmObP���X~O�P�TWoyjqVMTyPA��QLVY�=TyV~XYX�gO�P �j�lUO�PCi�jqV~XYX~O�P0P��O�cfeUO�P�µ�XYObP�Tyoyj8V~TyP
�mX~SmP ���mP�oWObXYV~O��=T�XYObP���QqVY�=TyP�Ob�HTWoWOÆXYObPW�HSmObXYP�lmO�P�®8jqX~O�SmodP�i�jq�U�/SUO��=T ¶ K5N)O�P���jqodoWO�P�®qO�odTWVYc�jqXYObP
c�QqoWoWObPW��QL�mlmOb�=T<�j lmO�P�®8jqXYObSmoWP�i0O�PdSmo/gObO�P0lmS¢oWjq�m��QLodT0��O�o»TyO���jqo�VY�=TWO�oWcbO��UTWVYQL� PWSUo0�Uo/gO�cbVY�mVMTfj8TWVYQL�
j�®LObc@lmObP�VY�=TyObod®8jqXYX~O�P5V~�mlmVY�HS�j8�HT�X¿{�O�oWodO�Smo�ObPdTyV~i�gObOAObT0c�O�PdSmo�lmV~±�gO�odO��=TyP�PWVMTyObP0O ·;�hgO�odVYi0O��=TfjqS/·.µ2XYj
XYQ/c�j8XYVYPWj8TyV~QL��emQLodV � QL�=TfjqX~OClUO�P���j8oWoWObP��?{}j4jqSUc�Sm�6X~VYO��¢j�®LObc X¿{}j�·;O@emQqoWV � QL�=TfjqX�¶�Z��mX~SmPWV~O�SmodPkp�QLo�ÇObTWPTyObik��gO�o/gObO�P^Ob� w�c�QLPdPWO µ2��QLSmoClmObP^�mXYSUVYO�P§jq�m�HSmObXYXYObP§PdSm��gO�odVYObSmoWObPË�j.J,�L�L�5i0i0¶4µ¿]�j8XYlmObo4J��L�q�=¶ �
lmObS;·<cfe�jqi0�mPrlUO��modSU½��O�oWOkO����z�m�LX~ObTyOboWodO§µ�]�jqXYlUO�o0J��L�L�=¶ �)lmO�S/·<p�Qqo�ÇObTWPrlUOk�mV~�mPsi�jqodV~TWVYi0O�P�l�j8�mP
XYObP�N9jq�mlUO�P���X¿{�Sm�mOrVYPWPdSmO�lmS �UoWQ�
dO�T�À[j8��O ·/ Â\@QL�mV~XYe=½4µ2Sm�^jq� ¶�µ�_sjqPde^ObT�jqX¿K9J��q�=³L¶`ObT�X�{vjqS;TyoWOsl?{�Sm�
jqSUTWoWOsPWVMTyOs�mo��ObP[lmOr­hQLodlmO�jqS/·�µ�lmO�S/·^j8�mPf¶sµ�N)QLSmP»TfjqS§ObT[jqX¿K)J��q�=uL¶ ��SU�mOsp�Qqo�ÇObT�TyodQL�mV~c�jqX~OA�j0¸RO�PWObod®8j
��Smc�� �,�mo��ObP�lmOA\@jq��jqSmP�µ2lmObS;·�jq�mPf¶kµ�N)XYQ�½/l�j8�ml�\§jqod�HSmO�P�J��LºLº=¶ �,u�p�QLo�ÇObTyPsTyodQL�mVYc�jqXYObPn Ä¸�ObPWObod®8j
�LjqodS�ObT�¸RO�PdO�o»®qj§´Fj8XYO�lUQ ¸�V~Q^��Q/c�O  �lmS��UoWQ�
dObcbT5�z�moyjqcbQLP�µÂJ"³@i0QLVYPsl?{�QL�mPWObod®8j8TWVYQL� ¶kµ�¹���jqoyj8��j
J��L�qÃ=¶ �FSm�mO �mXYjq�=Tfj8TWVYQL�¢TyoWQq�mVYc�jqXYO@lmO^�mV~�mPAPWSmo�Sm�mO�jq�mcbVYOb�m�mO �moWjqVYodVYO�µÂJ�jq� ¶^µ ��j�TyO�odXYQ/Q�ObTAjqX¿K
J��L�q�=¶hObTRlmObPzcbSmX~TWSmoWObP`TyoWQq�mVYc�jqXYObPnµ�Ã�ikQqVYP�Ob�H®/V~oWQL� ¶nµ ®qj8�@��V 
 ��jq�Ul@­�oWSmV 
d� � ObO�X,uq�L�;J"¶�K

N9jC��O�o»TyO���jqonVY�=TWO�oWcbO��UTWVYQL�©oWOb�mo/gObPWOb�HTWO�lmOk���j�J�Ã�� lmObPr�mo/gO�cbVY�mVMTfj8TWVYQL�mP��jAX�{ÂgObcfemO�X~XYO�o/gOb�LVYQL�mjqXYO
l�jq�UPrXYj�PWVYi�SmX�j8TWVYQL�§�[�L�Hu8�4µ�cbpÂK ���LSUoWOku;KMJ��=¶�K)]hQLiki0O0j8TWTWO��mlUS �)X�jA��O�odTWO���jqonVY�=TyOboWcbO��UTWVYQL�<jqSm�8 
i0O��=TyO5�HS�jq�Ul<XYj�o/gO�PdQLXYS;TyVYQq�^lmOb®/V~O��=Ts�mXYSmP��qoWQLPdPWV¿�OboWO8K9]hO�cbV�P�{�O�·;�mXYV~�HSmO���jqo�Sm�UO�®8jqodV�jq�Uc�O�Pd��j8TyVYjqXYO
o/gOblmSmVMTyO^lmObP��mo/gO�c�V~�mV~Tyj8TyV~QL�mPkObTASm�UO jqSm�Li0O��=Tyj8TyV~QL�ËlmO X~O�Smo0p�o/gOb�/SUO��mcbOqKRN9j ���LSUoWO�u;KMJ��4V~�mlmV~�/SUO
gO��LjqXYObikOb�HT¼SU�kcbO�odTyjqVY�0�mQLi��moWO`l?{�QL�mPdO�o»®qj�TyVYQq�mP¼lmOzXYj���ObodTWO��mjqo¼VY�=TyOboWc�Ob�UTyV~QL���HSmV oWO��Uo/gO�PdO��=TyOzO��=TyodO
i0QLVY�mPRlmO�³0O�T��mX~SmPzlUO��=³ �ÍlUO�P��mo/gO�cbVY�mVMTfj8TWVYQL�mP`PdO�X~QL�^X¿{�O��UlmoWQLVMT�K N)Osoyj8TWVYQ0O��=TyodO���ObodTWOr��j8o[VY�=TWO�o» 
c�Ob�UTyV~QL�§O�T[�Uo/gO�cbVY�mVMTfj8TWVYQL�UP`lhgO���O��ml§lmO�XYj�i0QLod�memQLX~QL�LVYO�lUOrXYj0c�jq�mQL��gObO�O�T[lmObP[o/gO��LV~ikObP�lUQLikV~��jq�=TyP
lmOR�mo/gO�c�V~�mV~Tyj8TyV~QL�mPbK=�;Smo¼lmObP¼PWV~TWO�P�p�QLodO�PdTWVYOboWPFjqS0¸�Q�½LjqSmi0O� Â¹��mV �=]�jqXYlmObozµ»J��L�q�=¶Dj�ikObPWSmo/gORlmO�PFoyj8TWVYQLP
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lmOr�UK}�=³kjqX~QLoWP`�HSmOrXYObP�®8jqX~O�SmodPzi0O�PdSmo/gObO�P[lmjq�mP[X~O�P�N9jq�mlmObP���O��§Ì oWjq�mcbO�� ®qj8oWVYOb�=TzOb�=TyoWO��UKMJrO�T��UKMJ�ÃUK
�;SmonXYjAp�Qqo�ÇObTrjqikj � QL�mVYOb�m�mO��?�HSmOkX�{}Qq�©�Uo/gO�PdO��=TyOkVYcbV�c�QLi0ikO5SU�4jqS;TyoWO�O ·;TWo�ÇObikO��,X~O�oyj8TWVYQAlmO0��ObodTWO��jqo[VY�=TyOboWc�Ob�UTyV~QL�^®8j�lmO��UK}�L�<�jA�UKMJ�ºUK|N9ObP�ikObPWSmodO�P�lmO5��O�o»TyO5��j8o�VY�=TyOboWcbO��UTWVYQL� PdSmo�X�jk®�gOb�DgObTyj8TyV~QL�
��jqPdPWO�PdQL�=T5��O�jqSmcbQLSm��i0QLVY�UPr�mQqi��moWObSmPWObP�c�j8o���O�jqSmcbQLSm���mX~SmP�l�gO�XYV~c�j8TWO�P��j@o/gO�jqXYV~PWObo�K�w¼�4Ob±�ObT3��VYX
p2jqSUTxikObPWSmodO�o�QLS5l�gOblmSmV~oWO���j8ox�mVYXYjq��l?{�O�j8S0XYj[�HS�jq�=TyVMT;gO�l|{}O�jqS�PdTyQ/c���gO�ORObT�gO�®8jq��Qqo/gO�Oh��jqoxSm�UO`c�SmXMTySmodO
QLS�Sm�mOs�moWjqVYodVYOqK

N)O�P0oyj8TWVYQLP�lUOC��O�o»TyOC��jqo5V~�HTWO�odc�O��;TyVYQq� i0QL�=Tyo/gO�P�PWSUokXYj ���LSmodO§u/K~J�� PdQL�=TklUO�P0ikQ�½LOb�m�mObPkPdSmo
XYObPzlUV~±�gO�oWOb�=TyO�P[o/gO��qVYQL�mPbK��;Smo�X�j��hgO��mV~�mPWSUXYO�V~��gO�odVY�HSmO���X~O�PRTÄ½/��ObP�lmOr®�gOb�DgObTyj8TyV~QL�§lmQqikV~��jq�=TyPRPWQq�HT[XYObP
jqod�moWObP�ObT�X~O�PxcbSmX~TWSmoWObP�K=N9j���jqo»T�lmO�®�gO���gObTfj�TyVYQq�5��jqPWPdO`l�gO��mjqPWPdOz�;K}¯H³[PdSmox�modO�Pd�/SUORTWQLSUTWO`X�j[��gOb�mVY�UPWSmX~O
Pyj8SUp�j8S �mQLoWl/ ÄQLSmObPdTnQ)�S^X~O�P�j8oW�modO�P�lmQLi0VY�UO��=T�K|N9O5PdQLXD�HS�c�QqSU®/oWO0jq�m�modQ�·UV~i�j�TyV~®qO�i0O��=T�Ob�=TyoWOk³�O�T
J"³ � lmO�X�jkPdSmodp2j8c�OqK?N¼{�VY�UlmVYcbOrlmO�PWSmo»p2jqc�O�p�QqXYV�j8VYoWOsj8TdTyObVY�=T�j8S i�j�·;V~i�Smi Sm�mOr®qj8XYO�SUozlmO�¯mK�³0��QLSUo
XYObP�jqod�moWObP[O�T�lmO�u���QqSmo[X~O�P[cbSmX~TWSmoWObP���i�j8VYPRX�j�®qj8XYO�SUozi0Q�½LO��U�mO�PWSUo�XYObPzlmVM±�gOboWOb�HTWO�P�o/gO��LV~QL�mP�®qj8oWVYO
O��=TWoWO5JLKv³rObT��;K�³;KU]hO�P�®8jqX~O�SmodP�PWQq�HTR�UoWQ/cfemO�P`lmObP�®8jqXYObSmoWP�cbQLi0�moWV~PWO�P�O��=TyodOsu�ObTR����QLSmo�XYObP�PWVMTyO�PhlmO
i0O�PWSUoWO�P¼XYjq�ml�jqV~P��8ObT¼�mX~SmPxp2jqVY�UXYO�P��HSmORXYO�P�ObPdTWVYikj8TyV~QL�mPDl|{}V~�mlmVYcbO�P�lmORPdSmodp2jqcbO�p�QLXYVYjqVYodO���QLSmo�X~O�Pxp�QLo�ÇObTWP
TyObik��gO�o/gObO�P ��jqSUTWQLSmo�lUOA³" ÄÃUK��zVY�mPdV �9XYOkoyj8TWVYQClmO���O�o»TyO���j8o�VY�=TWO�oWcbO��UTWVYQL�4lmO��UKMJ���QLSmorXYO�Pro/gOb�LVYQL�UP
eHSmi0VYlmObPFlmjq�mP¼�[�L�=uq��O�PdT��mX~SmP¼�moWQ/cfemORlmO�PFQL�mPdO�o»®qj�TyVYQq�mP¼�/SUOzX~O`o/gO�PdSmX~Tyj8TFlmO��UKvu��jn�UK}�sPdVYi�SUX�gO�l�j8�mP
�[�q�Hu8¯=�UKL�;Smo¼XYObP�o/gOb�LVYQL�UP�P��O�cfeUO�P��HcbO�oWj8TyV~Q�O�P»T��UXYSmP��LoWjq�ml��HSmORl�jq�mP¼X~O�P�o/gOb�LVYQq�mP�eHSmikV~lmO�P �L�mV~O����HSmO
X�j���O�o»TyOn��jqo`V~�=TyO�odc�Ob�UTyV~QL��PWQLVMTR�mXYSmP�p2j8VY�mX~O�O���®8jqXYObSmoRjq�mPdQLXYSmO8K�N)O�PRo/gObPWSmXMTfj8TWPRPWVYi�SmX�gObP���jqoR�[�q�Huq�K�
O��=TWoWOA�UKMJ��CObT��UK~J�ÃK�9PWO�i��mXYOb�HT4gO��=jqX~O�i0O��=Ts�mXYSUP�o/gO�jqXYV~PdTWO�Ps�/SUO�XYObPs®8jqX~O�SmodPrlmO��UKv���j§�UK�¯§Qq�UTyOb�/SUO�P
j�®LObcr�z�L�Hu8¯=� �ml�jq�mPRcbO�P�o/gO��qVYQL�mP`Q)�SAXYj�®¼gOb��gObTyj8TyV~QL����jqPdPWOsc�QLSU®/odOs�UXYSmPRlmOsÃL��� lmOnX�j5PWSUodp2jqcbOqK

°�QLSUo�TyQLS;TyO�PAX~O�Pko/gO��qVYQL�mPkObTA��QLSmo�Sm�mO^o/gO�PWQqXYSUTWVYQL�¢�mXYSmP��LoWQLPdPWV¿�O�oWO§�/SUO�J��L� �Hi �FXYO@oyj8TWVYQ<lmO
��O�odTWOz�mjqo�V~�=TyO�odc�Ob�UTyV~QL�k®8jqodVYORO��=TyodO��UKvusO�T��;K}¯sc�Oz�/SUV�PdO�i��mX~OzV~oWo/gO�jqX~VYPdTWO`�HS�jq�ml�Qq��XYORcbQLik�mjqoWOzjqS;·
QL�mPdO�o»®qj�TyVYQq�mP�K

w����modO�i0V¿�O�odO�jq�m�modQ�·;V~i�j8TWVYQL� �qQL�0PWSm�U��QLPdO[�HSmO�XYObPFo/gO�PdO�od®qQLVYodPhl?{�O�j8S�lmObPFp�ObSmVYX~XYO�P�PdQL�=T�j8SUTyQLikj� 
TyV~�HSmO�i0O��=T�odO�i0�mXYV~P¼�/Smjq�ml�V~X��UXYO�S;T�K;]hObTdTyO�j8�m�moWQ�·;VYikj8TWVYQL�0��ObSUT�PdO 
dSmP»TyV���O�oFO���cbQL�mP»Tfj8Tyjq�=T`�HSmO[XYj
Tfj8VYXYX~O�lUO`c�O�P�o/gO�PdO�od®qQLVYodP¼O�PdT¼��ObTWV~TWO�lmOb®8jq�=T¼XYj[�mXYSUVYO 
dQLSUoW��jqX~V¿�OboWOhi0Q�½LOb�m�mOqKq�6cfe�jq�HSmOR��jqP�lmO�TWO�i0�mP��
�HS�jq�ml�XYj�o/gObPWQLX~SUTyV~QL� lmVYi0VY�HSmOrObT��HS�j8�ml<V~X��UXYO�S;T3�|lmj�®8jq�=Tyjq�LO5lmO5o/gO�PWObod®qQLVYodPsPdQL�=Tsjq�m�modQ�®;V~PWV~QL�m��gObP
O��CO�j8S?K�N9j5�/Smjq�=TyV~T;gO�l?{�O�jqSCPdTWQ;c��xgO�Os��jqo`X~O[p�O�SUVYXYXYjq�LO��j�X¿{ÂgO�cfemObXYXYO�o/gO��LV~QL��jqX~O�jqSU�LikOb�=TyOnjqV~�mPWV?�HSmOnXYj
��O�odTWO���j8o[VY�=TWO�oWcbO��UTWVYQL�|K�N9j �m�LSmoWO�u;KMJLJ�V~XYXYSUPdTyodOnX¿{}jqSm�Li0O��=Tfj�TyVYQq�ClUS^�mQLi��UoWO�i0Q�½LOb�^lmO�
dQLSUoWP�lmO
�mX~SmVYO�PWSmo�cfe�j8�/SUO�o/gO��LV~QL���HS�jq�Ul0XYj[o/gObPWQLX~SUTyV~QL��ObPdT¼o/gOblmSmVMTyOqKqN9j[®qj8XYO�SUoDXYV~ikVMTyO¼�HSmVml�gO ���mVMT�Sm� 
dQLSmo�lmO
�mX~SmVYOkµ���
�u5iki 
�
dQLSUoW¶`��O�oWi0ObTzlmOroWO�i0�mX~VYoRc�QLi0�mX¿�ObTyObikOb�=T[X~Oro/gO�PWObod®qQLVYozlmO���O�o»TyO��mjqozV~�=TyO�odc�Ob�UTyV~QL�
l?{�Sm�mOsc�SmXMTySmodOqK�]hOsoWObik�mX~VYPdPyjq�LO�ObPdTz�mXYSUPRp�o/gO��HSmOb�HTzObT�XYj���O�o»TyOs��jqoRVY�=TWO�oWcbO��UTWVYQL�Cjqcbc�odSmOr�HS�j8�ml§XYj
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X�j�®�gOb�DgObTyj8TyV~QL�@ObPdT�i0Q;lmV��hgO�O �
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ObTCXYj�lmVYP»TyoWV~�mSUTWVYQL�6lmO ®�gO���gObTfj�TyVYQq�.Sm�UO©o/gO�PdQLXYSUTWVYQL�6lUO�uq� �6u8� �HiCKRN)O�P��moWQ/c�ObPWPdSmP§lmO�PdSmodp2jqcbO
PWQq�HT�c�jqX~c�SmX�gO�P �j<e�j8SUTyO@o/gO�PdQLXYS;TyVYQq� ��i�j8VYP��[�j©X¿{�VY�=T;gOboWV~O�Smo5l?{�Sm�mO§o/gO��qVYQL� ��X~O�P�p�QLo8¾c�jq�LObP�c�X~VYikj8TyV~�HSmO�P
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TÄ½/��ObPAlmO§®�gO���gObTfj�TyVYQq�?K�� X�j�p�QLVYPkO��6c�X~VYikj8TyP�PdO�c^O�TAeHSmikV~lmO�µ�l�jq�mP�XYO�Pko/gOb�LVYQL�UP�� O�T�­`¶ ���mQqSmP
cfemQLV~PWV~PWPWQq�mP�lmO�S;·���O�TyV~TWO�P5ikjqVYX~XYObPrlmQq�HT�X~O�P5lmV~PdTWoWVY�USUTyV~QL�mP�lUO�®¼gOb��gObTyj8TyV~QL��PWQL�=T�cbQL�=Tyoyj8PdT;gObO�P �FSU�mO
ikjqVYX~XYOn�moWV~�mc�V~��jqX~O�i0O��=T[odO�cbQLSU®LObodTWO0l|{vjqod�moWObP�ObTnSm�UO5jqSUTWoWO5ikjqVYX~XYO�PWSUo�X�jq�HSmObXYXYOrX�j�®¼gOb��gObTyj8TyV~QL� O�P»T
O�PdPWOb�HTWVYObXYXYObikOb�=Tz�mjqPWPdOqK�N)O�SmodP�cbQLi0��QLo»TyObikOb�HTWP`PWQL�=Tzc�QLi0��jqo/gO�Psµ�cbpÂK ���LSUoWO�Pzu;KMJ�Ã5ObT[u;KMJ"tL¶ K

��jq�mP9Sm�mOFo/gOb�LVYQq�s��QLV~P/gO�O���X�j`�HS�jq�=TyVMT;gOFl?{�O�jqSs�HSmV/j8TWTWO�VY�=T,XYO�PdQLXHO�P»T��UXYSmP)p2jqV~�mXYO��HSmOFPWSmo9Sm�rcfe�jqi0�
QLS�Sm�mOR�moWjqVYodVYO��qlmS5p2jqVMT�l?{�Sm�ko/gO�PdO�od®qQLVYo¼l?{�O�j8S0lUS0p�ObSmVYX~X�jq�LO��mXYSUP��Loyjq�Ul?K �zQqSmPFjqXYX~QL�mPDcbQL�mP»Tfj8TWO�o¼�HSmO
XYObP�cbQL�mP/gOb�HSmO��mcbO�P�lmO�cbObTdTyO�lmVM±�gOboWOb�mc�OklhgO���O��mlUO��=T�lmS�c�X~VYikj8TnO��agO�TySmlUV�jq�=T�TWQLSmoA�j@TyQqSmo�XYjqo/gOb�LVYQL�
eHSmi0VYlmOn­	µ2PdO�cbTWVYQL�@u;Kv³;KMJ"¶hObT�XYj�o/gO��LV~QL�AP��ObcfemO�� µ�PWObcbTyV~QL�§u;K�³/K�uL¶ K
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i@ÇO�i0O�P�p�QLo8¾c�jq�LObP�j�Tyi0QLPW�me�gO�oWV~�HSmO�P¼ikjqVYPxlUQL�=ThX~O�P�PWSUodp2jqcbO�PhQq�HTFlmObP¼c�jqoWjqcbT;gO�oWV~PdTWVY�HSmO�PFlmVM±�gOboWO��=TWO�P[µ2XYO
cb½/cbXYOnjq�m�HSmObX?lmObP��mo/gObc�V~�mV~Tyj8TyV~QL�mPhObPdT`�Uo/gO�PdO��=T;gOnPdSmo`X�j �m�LSmoWO�u;Kv�mµ�j=¶d¶�K;N9O[c�QL�=Tyo"ÇQLXYO[lmO�X�jsTyoyj8�mPW�mV~oyj� 
TyV~QL����jqo�X¿{�eHSmikV~lmV~T;gO�lmS@PWQLX9PWOsXYV~ikVMTyO��j0XYj0��gOboWV~Q;lmOnObPdTyVM®8jqXYO8K w¼�@emV~®qO�o ��X¿{�O�jqSC�?{�O�PdT[��jqP�XYO�p2jqc�TyO�SUo
XYV~ikVMTfjq�=T�K"]hQLi0ikO��mQLSmP�X¿{}j�®qQL�mPxl�gO 
"�j[®/S5�mo/gObc�gOblmO�i0ikOb�=T3�q��O��Ul�jq�=T�c�O�TWTWO`�hgO�odVYQ/lmO���X�jRTyoyj8�mPW�mV~oyj8TWVYQL�
O�P»T`XYV~ikVMT;gObO`��jqohX~Ozp2jqV~�mXYORoWj�½qQL�m�mObikOb�=TRPWQLXYjqVYodO�O�T`XYObPh�modQ;cbO�PdPWSmP`�modVY�mcbVY��j8S;·0PWQL�=T`X~O[odSmVYPdPWO�X~XYObikOb�HT
ObTnX~O5PdTWQ;c���jq�LO�l?{�O�j8S©lmjq�mPnXYO�PdQLX¿K|�[S�c�QL�=TWoyjqV~oWO��|��Ob�ml�jq�=TsXYO5odO�PdTWO�lmO5X¿{}jq�m��gObO��)XYj�Tyoyj8�mPW�mV~oyj8TWVYQL�
O�P»TnSm� �modQ;cbO�PWPdSmPnVYi0��QqodTfj8�HTzObT�X�jkTWoyjq�mPd�mVYoWj8TyV~QL�§lUO�Pnjqod�moWObP�O�P»Tn�mXYSmP[VYi0��QLo»Tfjq�=TWOr�HSmO5cbO�XYX~O�lmObP
c�SUX~TySUoWO�Pkµ�cbpÂK ���qSmoWO0u;KMJ�Ã�µ�� ¶W¶[lUS�p2j8V~T�lmO5X~O�SmodP�oyjqcbVY�mObP��mXYSUP��moWQqp�Qq�mlmO�Pkµ�VYXYPz��ObSU®LOb�=T��mo/gO�X~Ob®LObonlmO
X¿{�O�j8SA�mXYSmP`Ob���moWQqp�Qq�mlmO�SUo`l�jq�mP`X~O�PWQLX?O�TRPWQL�=TRlmQq�mc�ikQqVY�mP�PdQLSmi0VYP`j8SAPdTyodO�PdPze=½/lmoWV~�HSmOnXYQLodPW�HSmO�XYO
c�Qq�HTWO��HS4Ob�4O�jqS<lUS<PdQLX�PWO0o/gOblmSmV~Tf¶�K9��jq�UP�c�ObTdTyO0o/gOb�LVYQL� �?XYObPs�UXYSmP�p�QLo»TyO�Pn��O�o»TyO�Ps��jqo�V~�=TyO�odc�Ob�UTyV~QL�
ObT[Tyoyj8�mPW�mV~oyj8TWVYQL�§l�jq�mP�X~O�P � QL�mObPnjqoW��QLo/gObO�P�PdQL�=T�c�QLi0��O��mP/gO�O�Pn��j8o�X�j0o/gO�lUSmcbTWVYQL� lmS�odSmVYPdPWO�X~XYObikOb�HTµ2c�pÂK	���LSmodO�u/K~J�Ãmµ2l ¶d¶�K=w�� ��� �/X�{}V~� ¡ SmOb�mc�O�lmORX�j�lmV~PdTWoWVY�USUTyV~QL�5lmOR®¼gOb��gObTyj8TyV~QL�0PWSmo¼X¿{�eHSmi0VYlmVMT;gO�lmSkPWQLX�PdO
XYV~ikVMTyOn�jnX�{ÂgO�T;gO��=�/Smjq�ml0X¿{�VYi0��jqcbTxlmO�P¼lmVM±�gOboWO��=TWP��modQ ��X~P�oyjqcbVY��jqV~oWObP�ObTFlmQL�mcRlmObP�lUV~±�gO�oWOb�=TyO�PFc�j8��jqc�VMT;gObP
�j5�mo/gObXYO�®LO�o�lmOnX¿{�O�j8SClmjq�mPRXYO�PdQLX)PWQL�=T�VYi0��QLodTyjq�=TyPnµ�cbpÂK ���LSUoWOru;KMJ�Ã�µ�jL¶W¶�K

N9j�lUVYPdTWoWV~�mSUTyV~QL� lmO5®¼gO���gO�Tfj8TWVYQL��V~� ¡ SmOb�mc�O�lmQL�Uc0X~O5��jqo»Tfjq�LO5lUO�Ps�mo/gObc�VY�UV~Tfj�TyVYQq�mP[Ob�HTWoWO0oWSmV~PWPdO�XM 
XYObikOb�=T�O�T�gOb®8jq��QLoyj�TyVYQq�<l�j8�mP�XYO0�mV~X�jq�©l?{�O�jqS �DjqVY�UPWVF�/SUO�X¿{�eHSmikV~lmV~T;gO5lmS�PWQqX�Ob� gObT;gO8KD��j8�mP�X~Okc�jqP
l?{�Sm�mO � QL�mO�Q)�S�X~O�P5j8oW�modO�P�lmQqikV~�mO��=T3��XYOkoWSmV~PWPWObXYX~O�i0O��=T�ObPdT5XYjqoW�LObikOb�=T�o/gOblmSmVMT3�DO�T5XYOkPWQLX�PWO�®/VYlUOl�j�®8jq�=Tfjq�qO��/PWV�QL��X�jsc�QLi0��jqodO��jsSm�mO � QL�mOzPWQLSmi0VYPdO�jqSki@ÇObikO�c�X~VYikj8T3�qi�jqV~P�Q)�S0lmQLi0VY�UO��=ThcbSmX~TWSmoWObPObT��moWjqVYodVYObP�K
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dQLSUoWP[ObPdTsjq�U�mXYV~�/S�gOr��QLSmo�X~VYPdPWO�o
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��jq�mP�XYObP � QL�UO�P�lmOA®¼gO���gO�Tfj8TWVYQL����jqPdPWO��FXYj^c�jq�mjqc�VMT;gOAlmObP0oWjqc�V~�mO�P^�j O�·/TWoyjqV~oWOAlmO�X¿{�O�j8S lUS¢PdQLX �p2jqc�TyO�SUo��HSmV[X~VYi0V~TWOAX�j©TWoyjq�UPW�mV~oyj8TWVYQL� ��l�gO�c�odQLV~T���O�jqSmcbQLSm�6�mX~SmP�oWjq�mVYlUO�i0O��=T��HSmO§l�jq�mP�X~O�P � QL�mObP��QLVYP/gO�O�P��HS�jq�UlËXYOAPdQLX`PWOA®/VYlUO���c�Qqiki0OA�mo/gO�®/SË��jqo5X~O�ikQ/l?�O�X~O�µ2lUO@¸RQLPd��j�½ jq�ml¢°�QLX~cfemO�o�J��L�qº=¶�K
N�{}O�jqS^P»TyQ/c���gObO�l�jq�UP[XYOsPWQqX,lUOb®/VYOb�HT�oyjq�mV~lmO�i0O��=TzVY�mO ·;�mXYQLVMTfjq�UXYO���jqo�X�j5®¼gO���gO�Tfj8TWVYQL�|K��zVY�mPdV � l�jq�UP[XYO
c�j8P�PdO�c���XYj�®¼gO���gO�Tfj8TWVYQL�@j5Sm�mO�Tyo��O�P`p�QLodTWOnVY� ¡ SUO��mcbOsPdSmoRXYO�cbQL�=TyO��HS@O��CO�jqSClmSCPWQLX�K

N9jRo/gO���j8odTyVMTyV~QL��lmO¼X¿{ÄgOb®8jq��QqTWoyjq�mPd�mVYoWj8TyV~QL�[Ob�=TyoWO¼��O�o»TyO¼��jqo?V~�=TyO�odc�Ob�UTyV~QL�nObT)TyoWjq�mPd�mVYoWj8TyV~QL��O�P»T9ikQ8 
lmV���gO�O�µ2cbpÂK ���LSUoWO�P`u;K~J�tmµ2� ¶¼ObT`u;K~J�tmµ2c�¶W¶�K;N9j���O�odTWO[��j8ohVY�=TWO�oWcbO��UTWVYQL��oWO��Uo/gO�PdO��=TyOn¯L¯��almO�P`�mo/gO�cbVY�mVMTfj� 
TyV~QL�mP5��QLSmo�X~O�P � QL�mO�P0��QLVYP/gO�O�P5O�T0PWO�SUXYO�i0O��=TkuqÃ � l�jq�UP0X~O�c�j8P0lUO�P � QL�UO�P�lmOA®¼gO���gO�Tfj8TWVYQL����jqPdPWO8K\§jqV~P�XYO�cbSmi�SmXxjq�m�HSmO�X�l|{ÂgO�®qj8��QqTWoyjq�UPW�mV~oyj8TWVYQL�^ObPdTsXYO�i@ÇObikO@�jAc�jqSmPWO�lmO5XYj�c�Qq�mlmV~TWVYQL� l|{ÂgOb�/SUVYXYV~�moWO
VYi0��QLP/gObOqKmÁÄX)�?{ ½�j5��jqPRlmOnodSmVYPdPWO�X~XYObikOb�HT�K

� ��� ��� � ��� 
#�
�*����)+
���� &��)-��� ������� � ���� �� � � ����)-


�
���/! ��� � ��� 
 � � � � 
 $ 
 ��� � ��� � 	� � � ��� � 
 � � $ �
����� �

�-��� ! ��� � ��� 
 ��� � � 
 $ 
 ��� � ��� � 	� � � ��� ���� � �
�
����� �

� �����`u;KMJ�º �¢]�½/c�X~O§jq�U�/SUO�XRlmSËcbQL�=TyOb�/SËO��ËO�jqSËlUSËPWQqX���QLSmo�lmVM±�gOboWOb�HTWP�cbXYVYikj8TWP�ObTklmV~±RgO�odO��=TyObP
PWV~i�SmXYj8TyV~QL�mP�K�N)O�PnTyoWjqV~TWP��mXYObVY�mP�cbQLoWodO�Pd��QL�UlmO��=T�jqS;· ®8jqX~O�SmodPsi0VY�UVYi�Smi O�Trikj�·;VYi�Smi ��QLSmonXYj�PWVM 
i�SmXYj8TyV~QL�A°D »\CO�jq� �UXYO�P�TWoyjqVMTyP`��QLVY�=TWVYXYX�gO�P��j5X�j�PWV~i�SmXYj8TyV~QL���z�L�Hu8¯=��O�TRX�j�o/gO��LV~QL���LoWV~P/gO�O�l�gO�XYV~ikVMTyO�XYObP
®8jqXYObSmoWP`i0VY�UVYi�Smi ObTRikj�·;VYi�SmiÍlmOnXYj�PWVYi�SmX�j8TWVYQL�A\@O�jq�|K

N9j �m�LSmoWO�u/K~J�º��mo/gO�PdO��=TyO�X¿{ÂgOb®qQLXYSUTWVYQL��jqS�c�QLSmodP�lmORX¿{}jq�m��gObO`lmO`X¿{�eHSmi0VYlmVMT;gOhlUS0PdQLX���QLSmoxlmVM±�gOboWOb�HTWP
TÄ½/��ObP`lmO�c�X~VYikj8TyPFObT�lmV~±�gO�odO��=TyObP`PWVYi�SmX�j8TWVYQL�UP�µ�\@O�jq� ��°D »\@O�jq�AObT`�z�L�Hu8¯L�=¶�K;N)O�P ¡ S;·�lmO�PdSmodp2jqcbO��j
X¿{ÄgO�cfeUO�XYX~O`o/gOb�LVYQL�mjqXYO�PWQL�=TF�moWObPW�HSmOzVYlmOb�HTWVY�HSmObPF��QLSmo�X~O�P�PdVYi�SmXYj8TyV~QL�mPx\@O�jq�0ObTF�z�L�Hu8¯=�;K=N)O�P�p�QLo8¾c�jq�LObP
j8TWikQLPd�me�gOboWVY�HSmObP�jq�m�UXYVY�HS�gObP[l�j8�mP�Sm�mO�o/gO��qVYQL�@PWQL�=T�X~O�P[iCÇO�i0O�Pz��QqSmo[cbO�P�lmObS;·^PdVYi�SUX�j8TWVYQL�mPbK�\§jqV~P
X�j�PWV~i�SmXYj8TyV~QL�A�[�L�=u8¯=��O�PdT[o/gO�jqXYV~P/gO�OA�jkSU�mOro/gO�PdQLXYSUTWVYQL�ClmO�u8¯=� �Hi ��jqX~QLoWPR�HSmO�XYj0PdVYi�SUX�j8TWVYQL�C\@O�jq�
O�P»T�Ob±�O�c�TyS�gObO6�j<Sm�mO o/gObPWQLX~SUTyV~QL�«lmO uq� �Hi�K`]hO�TWTWO lmV~±�gO�odO��mcbO lmO o/gObPWQLX~SUTyV~QL�6j4��O�SÆl?{�VY� ¡ SmO��mcbO



�

PWSUo�X�j©PWV~i�SmX�j�TyVYQq� lUS«�mVYXYjq� eH½/lmodQLXYQq�LVY�HSmO@o/gO��qVYQL��j8X �xcbO^�HSmVzodO��Up�QqoWc�O§�mQqTyodO§cbQL� � jq�Uc�O^l�j8�mP�XYj
i0Q;l�gObXYV~Pyj8TWVYQL�©lmO�XYj@®8jqoWVYjq�mVYX~V~T;gO5PWQLSmPÂ ÄikjqVYX~XYO0lmO�XYj@®¼gO���gO�Tfj8TWVYQL�?Kx]hO���O��mlmjq�=T3�xXYj@®8jqoWVYjq�mVYX~V~T;gO0PdQLSmPÂ 
ikjqVYX~XYORlmO�P`o/gO���QL�mPdO�P`e=½/lmoWQLX~QL�LV~�/SUO�P`jqS/·�p�QLo�¾c�jq�LObP�i0Q"½qO��mPRj8�m�mXYV~�HShgO�P�ObPdTRV~ik��QLodTyjq�=TyO�l�jq�mP`X~O[c�jqP
lmOnX�j�PdVYi�SUX�j8TWVYQL��\CO�jq� � O�TRX�j5lmVYP»TyodVY�mSUTWVYQL��lmO�®¼gOb��gObTyj8TyV~QL�CO�PdT�odO�PW��QL�mPWjq�mX~OslUOscbObT�Ob±�ObT�K

��jq�mP�XYj�o/gOb�LVYQq�^P��ObcfemO��)X�{}eHSmi0VYlmVMT;gOnlmS PdQLXDl�gOb��Ob�ml�c�odSmc�VYjqXYObikOb�HT[lmO5X�j�®¼gO���gO�Tfj8TWVYQL�?K|N9j ���LSmodO
u;KMJ�º�µ�� ¶�ikQL�=TWoWO���Ob�ËcbQLik�mjqoyjq�=T0XYObP0®8jqX~O�SmodP�ikV~�mVYikjqXYObP�O�T�ikj�·;VYikjqXYObP�lmS¢c�QL�=TyOb�HS«O��¢O�jqS¢lmS
PWQqXhPWSUo�X�j§o/gO��LV~QL����QLSmo�X~O�PrPWVYi�SmX�j8TWVYQL�UP�°D »\CO�jq��O�T0\@O�j8� �x�HS?{�Sm�mOAlmV~PdTyodVY�mS;TyVYQq�4lmO�®�gOb�DgObTyj8TyV~QL�
�j�e�j8SUTyO�o/gO�PdQLXYSUTWVYQL��µ2l�jq�UP�X�j0PWVYi�SmX�j8TWVYQL�§\@O�jq� ¶z��O�odikO�T�X�j0oWO�cbQL�mP»TyoWSUcbTyV~QL� l?{�Sm�mO�jqi0�mX~V~TySUlmOnlmO
®8jqoWVYjq�mV~XYV~T;gOzlUS@cbQL�=TyO��HS@O��CO�jqSClmSCPWQLX?®qQLVYPdVY�mO�lmOsc�ObXYX~O�lmOr°x Â\@O�j8�CTWQLSUTyOnX�{vjq�U�hgO�O8Km�[SCc�QL�=TWoyjqV~oWO��
l�jq�UP�XYj5PWVYi�SmX�j8TWVYQL���[�L�Hu�¯=�K�mX�{}eHSmi0VYlmVMT;gOzlmS@PdQLX)�mOs��ObSUT���jqP�j8TdTyO�V~�mlmodO�lmOsp�QqodTyObP`®qj8XYO�SUoWP`lmS�p2jqV~T
lmO@Pyj<lUVYPdTWoWV~�mSUTyV~QL��lmO�®¼gOb��gObTyj8TyV~QL�?K�]hObTdTyO@lmVYP»TyoWV~�mSUTWVYQL��O�P»T�XYj©i0Q�½LO��U�mO§PdSmo�Sm�UO§PWSU��Obo ��cbVYOClmO
u8¯=� �<u8¯=� �Hi lUO�P�lmV~PdTyodVY�mS;TyVYQq�mPRlmO�X¿{�O��UPWO�i��mXYOrlmO�P�ikjqV~XYXYObP`lmO�uq���©uq� �/i �HSmVDOb�§p�QL�=T���j8odTyV~OqK
N9j0p�oWjqcbTWVYQL��i0Q"½qO��m�UO�lmOs®¼gOb��gObTyj8TyV~QL�C��jqPWPdO��mOs��OboWi0ObTz��jqP�lmOsc�QL�mPdO�o»®LO�o[Sm�^�mVM®LO�j8S§l?{�O�jqS.gO�XYO�®¼gO
l�jq�UP�X~O�PWQLX)cbQLi0ikO��mQqSmPRX¿{}j�®qQL�mP`®/S§j8SC�mjqoyjq�qoyjq�meUOs�Uo/gO�c�gO�lmOb�=T�K

��jq�mPnX�j�o/gO��LV~QL� eHSmi0VYlmO��?c�QLi0i0O�VY�mlUVY�HS�gO5�mo/gO�c�gOblmO�i0i0O��=T3�9XYO�c�QL�=TyOb�HS4O��©O�j8S©lUS<PdQLX�O�� gObT;gO
l�gOb��Ob�ml<lUO5X�j�®¼gO���gO�Tfj8TWVYQL�|K)N9j�c�QLi0��jqoWjqVYPdQL� O��=TyodO5XYObP�PWVYi�SmX�j8TWVYQL�UP�°D »\@O�jq��ObTr\@O�jq�Ëµ2cbpÂK ���LSmodO
u;KMJ�º�µ2j=¶W¶���O�odikO�T`l?{�VYPdQLXYObohXYO[o�ÇQLX~O�lmO�X�js®¼gOb��gObTyj8TyV~QL��l�jq�mP`XYjr®8jqoWVYjq�mV~XYV~T;gORlmO�X¿{�eHSmikV~lmV~T;gO[lmSAPdQLX?l�j8�mP
X�jsPWV~i�SmX�j�TyVYQq�k°D Â\@O�jq�|KmN9js®�gO���gObTfj�TyVYQq�Aj�Sm�mO[VY� ¡ SUO��mcbO�VYi0��QqodTfj8�HTWORO��ËgObT;gO�Z/X�jsPWVYi�SmX�j8TWVYQL�k\@O�jq�
��O�oWi0ObT�X�j�oWObc�QL�UPdTyodSmcbTWVYQL��lmObPzu 
q��lmO�XYj�®qj8oWV�j8�mVYX~V~T;gORPdQLSmP»  i�j8VYXYX~OzlUO�X¿{�e/SUikV~lmV~T;gO[QL�mPdO�o»®¼gObOnl�jq�mPRXYO
c�j8PDlmO�X�jRPWVYi�SmX�j8TWVYQL�s°D »\CO�jq�?K��[S�c�QL�=TyoWjqVYodO��"O���emV~®qO�o���X�j`®8jqoWVYjq�mV~XYV~T;gOxPWQqSmP»  i�jqV~XYX~OxlmOhXYjR®�gOb�DgObTyj8TyV~QL�
�mOr��OboWi0ObTz��jqP[lUO�oWOb�moWQ/lmSmV~oWOsX¿{}jqi0�mXYVMTySmlmO�lUOs®8jqodV�jq�mV~XYVMT;gO�j8TdTyObVY�=TyOsl�jq�mPzX�j0PWVYi�SmX�j8TWVYQL��°D Â\@O�jq�|K
N9j�®qj8oWV�j8�mVYX~V~T;gO�PWQqSmP»  i�jqV~XYX~O[lmOnX�j��UXYSmV~Onj�SU�mOnVY� ¡ SUO��mcbOrcboWSmcbV�jqX~O�lmSmoWjq�=TzcbObTdTyOs�hgO�odVYQ/lmOqK

��jq�mP5X~OAc�jqlmodOAlmO�P�cfemQqVM·�lUOAikQ/l�gO�X~VYPWj8TyV~QL�4O�±|ObcbTyS�gO�P��¼XYj^c�QLSU®qO�o»TySmodOC®�gO���gObTfj8XYO 
dQLSmOASU� o"ÇQLXYO
VYi0��QLodTyjq�=Trlmjq�mP�XYj@o/gO���jqo»TyVMTyVYQq�<lmObP��mo/gO�c�V~�mV~Tyj8TyV~QL�mPnO��=TWoWO¢gO�®qj8��QqTWoyjq�UPW�mV~oyj8TWVYQL�©ObT�oWSmV~PWPWObXYX~O�i0O��=T�K
w�XYX~O�V~� ¡ SmOb�mc�O[jqSmPdPWV�X�jqod�LO�i0O��=TFXYORPdTWQ;c���jq�qOzlmOzX¿{�O�jqS0l�jq�UPhXYORPdQLX¿K;]hO�P�o/gObPWSmXMTfj8TWP�lmQqV~®LOb�=T�ÇObTWoWO��moWS/ 
lmObiki0O��=T���gOb��gO�oWjqXYV~P/gObP�KqÁÄX~PxPWQq�HT¼Ob�0jqc�cbQLoWl�j�®LObcRXYO�PDo/gO�PdSmX~Tyj8TyP�Qq�UTyOb�/SUP���jqo¼�;O�Tye�ObTFj8X)µ»J��L�q¯H¶ Kq��jq�UP
XYObSmo@gO�TySmlmO�j�®qO�c�XYO�Pdcfe�gO�ikjAlmO5PWSUodp2jqcbO�´�­h� ��� �)lUV~±�gO�oWOb�=TyO�P�cbX�jqPdPWObP�lmO�®¼gO���gO�Tfj8TWVYQL� �|jqS;·^VY�mlmV~c�ObP
lmO0PWSmo»p2jqc�O0p�QLXYVYjqVYodO�O�T��modQ ��X~PsoWjqc�V~��jqV~oWO�PncbQL�=Tyoyj8PdT;gObP��,QL�=T�lUO�P�cbQLi0��QLo»TyObikOb�HTWPneH½/lmodQLXYQq�LVY�HSmObPrO�T
lmObPFoWjq�m��QLodTWP�lmO�­hQ ohOb�klUV~±�gO�oWOb�=TyP�K=ÁÄX~P�PWQLSUXYVY�q�mO��=T�gO��LjqXYObikOb�HTxXYO�p2jqVMT��HSmORc�O�P¼o/gO�PWSUX~Tfj�TyP¼��QqSmoWoWjqVYOb�HT
ÇObTWoWOnX�j8oW�LObikOb�HTRi0Q/lmV �hgObP���jqoRX~O�c�QLSm�UX�jq�LOnj�®qO�csSm�@i0Q/l)�O�X~O�j8Tyi0QLPd�me�gO�odVY�HSmO8K

w��©�Uoyj8TWVY�HSmO���X�jko/gO�PdQLXYS;TyVYQq�§lmO�XYj�c�j8odTyO�lmO�®¼gO���gO�Tfj8TWVYQL� S;TyVYX~VYP/gO�Os��QLSUo[X�jkPWVYi�SmX�j8TWVYQL�ClmS �mV~X�jq�
l?{�O�jqS4PWSmorSm�mO�o/gO��LV~QL� �)O�T�PyjC�mo/gObc�V~PWVYQq� �9��ObSU®LOb�HT5j�®qQLVYoslmObP�VYi0��jqc�TyPsPWV~�L�mV �mc�j8TWV~p�P�PWSUo�X�j��HS�jqX~V~T;gO
lmObPzo/gO�PWSUX~Tfj�TyP�K

� "�� ��� @&)(DB��-E @&[�-B .10�*
	 ��BIE1G B 0 .�&�� C�& ( G *-E �=JB]�#&)( B .1A *-(%�F>�@&��
EH0�� ,�& (

��O��UQLi��modO�S;·�jqSUTWO�SmodPDV~�mPWV~PdTyOb�=TxPWSUoDXYO�p2jqVMT,�/SUOhX�j`®8jqoWVYjq�mV~XYV~T;gOxPWQqSmP»  i�jqV~XYX~OxlmO�PD�mo/gObc�VY�UV~Tfj�TyVYQq�mP9j
Sm�rOb±�ObT�lmSr�UoWO�i0VYObo9QLoWlmodO¼PWSmo,XYObPngObcfe�jq�m�LObPDOb�HTWoWOFX�j`PWSUodp2jqcbOhObT,X�{vj8TWikQqPW�me?�OboWOzµ�°�VMTyikjq�nObTDjqX¿KLJ��L�L�KL
��QLX~i�jq��j8�ml�_�oWOb�LQLo»½�J��L�=u LL°¼VMTyikjq��ObThjqX¿KUJ��L�L�KL/�/ObTyekObT�jqX�K�J��L�q¯ L=_ne�j8�kO�T�jqX�KmJ��L�Lt L ��j8�m��j8�ml
w�X~TyjqemVYo�uq�q�L�=¶�K�N)O�PDehgObT;gO�oWQq�DgO���gObV~T;gO�PxPd��j8TyVYjqXYObP�lUO�X�j�c�QLSU®qO�o»TySmodOh®¼gO���gO�TfjqX~OhQL�=T�gOb�=jqXYObikOb�=TDSm��VYi0��jqcbT
PWV~�L�mV���c�j8TWV~p9PdSmoRX�j5PWV~i�SmX�j�TyVYQq��lmS��mVYXYjq�Al?{�O�jqS4µ¿�/ObTye@ObT�jqX�K?J��L�8¯H¶�K���j8�mP`X�j���j8odTyV~O��mo/gObc�gOblmO��=TyO���cbO
lmOboW�mV~O�onOb±�ObTrj6gObT;gO�gO�TySmlmV�gOqK)N9j�lmVYP»TyodVY�mSUTWVYQL�§lmOkXYj�®¼gO���gO�Tfj8TWVYQL����O�SUTsi0Q;lmV���O�o�XYj�o/gOb��jqodTWV~TWVYQL� lmObP



� �

�mo/gO�c�V~�mV~Tyj8TyV~QL�mP�Ob�=TyoWO�gOb®8jq��QqTyoWjq�mPd�mVYoWj8TyV~QL�«ObT@oWSUVYPWPdO�X~XYO�i0O��=T���ObTCXYO cbQL�=TyOb�/SÈO�� O�jqS.lmS.PdQLX �hO��
p�QL�mc�TyV~QL��lmS@cbXYV~i�j8T�K

N�{}QL� 
dObT0lmO�c�O�TWTyO���j8odTyV~O�O�P»T0lmO�c�QLi0�moWOb�mlmodOAX¿{�VYi0��QLo»Tfjq�Uc�O�odO�XYj8TyVM®LOAlmObP0lUV~±�gO�oWOb�=TyP5p�QLo8¾c�jq�LObP
l�jq�UPrXYjCPdVYi�SmXYj8TyV~QL� lmS��UVYX�j8�©l|{}O�jqS4��j8o���¸`]�À�ÁÂ��wFw �,ObTrlmO0PWQLSmX~VY�L�UO�onX¿{�Ob±�ObTrVYi0��QqodTfj8�HTnlUOkXYj
®8jqoWVYjq�mV~XYV~T;gOxPWQqSmP»  i�jqV~XYX~O�lmO�Px�Uo/gO�cbVY�mVMTfj8TWVYQL�UP�K�N)O�PDPdVYi�SUX�j8TWVYQL�mP9lmS�lmO�S;·;V¿�O�i0Oh�LodQLSm��OhPWOboWQL�=T�S;TyVYX~VYP/gO�O�P
µ2c�pÂKmTfjq�UXYO�j8S§u/K�uL¶ K

� ������� �  "��� � � ��) � ��

��
+� ����� �
&(���
#� ������� ����)+

�

������� � � � 	 � ��� 
�� �-� �/��) � � � � 	 � ��� 
��

� �����Fu;K~J����©´FjqXYObSmoWP�jq�m�HSmObXYXYObP�lmS�odSmVYPdPWO�X~XYObikOb�HT�µ2i0i 
qjq� ¶�l�jq�mP�XYO�P�PWVYi�SmX�j8TWVYQL�UP�\CO�jq��O�T�°D 
\@O�jq�@�mjqoRoyjq�m��QLo»T�jqS;·A®8jqX~O�SmodPRjq�m�HSmO�X~XYObP�lUOsodSmVYPdPWObXYXYObikOb�=T`l�jq�mPRXYj�PdVYi�SUX�j8TWVYQL���z�L�Huq�;K

N9j �m�LSmoWOsu/K~J���cbQLi0��jqoWO[XYO�P�®8jqX~O�SmodPRjq�m�HSmObXYXYObP`lmS�oWSmV~PWPdO�XYX~O�i0O��=Tr�j5e�j8SUTyO�o/gO�PWQqXYSUTWVYQL�Al�j8�mP`XYObP
PWV~i�SmXYj8TyV~QL�mP¼\@O�jq��O�T�°x Â\@O�j8��jqS;·�®8jqX~O�SmodP¼lmOzo/gObp�gOboWO��Uc�O[lUOzXYjnPdVYi�SUX�j8TWVYQL���z�L�Huq�;KHN,jnc�QqoWo/gObX�j8TWVYQL�
®8jqoWV~O[Ob�HTWoWOn��
}�UJ���QLSmo�X�j�PdVYi�SUX�j8TWVYQL��\@O�j8�AObTR��
}�Lº���QLSmo�X�j�PdVYi�SUX�j8TWVYQL�k°D »\@O�jq�?K�]hO�TWTWOnjqSm�Li0O��; 
Tfj�TyVYQq�@V~ik��QLodTyjq�=TyOnPWQqSmXYV~�L�mOnXYOso�ÇQLX~On�moWV~ikQLodlmV�j8X?lmO�XYj�®8jqodV�jq�UVYXYVMT;gO�PdQLSmPÂ ÄikjqVYX~XYO�lmObP��mo/gO�c�V~�mV~Tyj8TyV~QL�mP
l�jq�UP0XYj§PWV~i�SmXYj8TyV~QL�4lmS oWSUVYPWPdO�X~XYO�i0O��=T�K�]hOA��QLVY�=T�O�P»T�c�QL����oWi�gOA��jqo5XYj ���LSmodOCu;K�u8�UKxN)O�P5®8jqX~O�SmodP
o/gOb�LVYQq��jqXYObPzO�Tnjq�m�HSmObXYX~O�P[lUO�oWSUVYPWPdO�X~XYO�i0O��=T[ObT�lUO���ObodTWO���jqozVY�=TyOboWc�Ob�UTyV~QL�^lmO��mQLi��modO�SmPdO�P�PdVYi�SUX�j� 
TyV~QL�mP�lmSAlmO�S/·UV¿�O�i0O��LodQLSm��O[½�PdQL�=T`c�Qqik��j8o/gO�ObP`jqS;·k®8jqXYObSmoWPhQL�UTyOb�HSmO�P`l�j8�mP�X�jrPWVYi�SmX�j8TWVYQL�0�[�q�Huq�UK
°�XYSmPrlmO�tL³ � lUS�oWSmV~PWPWObXYX~O�i0O��=T�lUO�X�jCPWVYi�SmX�j8TWVYQL�©�[�q�Huq�@ObPdT5odO��modQ;lUSmV~T�l�jq�mP�XYj@PdVYi�SmXYj8TyV~QL�©°D 
\@O�jq�AObThX¿{}jqSm�Li0O��=Tfj�TyVYQq�klmOz��ObodTWO���jqo�VY�=TyOboWc�Ob�UTyV~QL��ObPdT`o/gO�lmSUV~TyO��j�Sm�mOz®qj8XYO�SUo�cbQLik�UoWVYPdOzOb�=TyoWO�uq�
ObTzºL� � lmObP�®8jqX~O�SmodP`lmOno/gObp�gOboWOb�mc�O8K

� ������� �!��� ���,��& �#� � � & ���������#�

N�{ÂgObc�jqo»T�O��=TWoWO�X~O�Pho/gO�PdSmX~Tyj8TyP�lmO�°D »\CO�jq��O�T��z�L�Huq�s��ObSUT�ÇO�TyoWO[j8TWTWoWV~�mS�gOzjqS;·�jqSUTWoWO�P�p�QLo8¾c�jq�LO�Phj8Td 
i0QLPW�me�gO�oWV~�HSmO�PbKLN9j ���LSmodORu;Kvuq�zPdSm�L�m�OboWO`�HSmO�X~O�PD®8jqodV�jq�UVYXYVMT;gObP)PWQLSmPÂ ÄikjqVYX~XYO¼lmS�oWj�½LQL�m�UO�i0O��=T¼VY�mcbVYlmOb�=T
ObTslmS�®LOb�=T�QL�=Ts��O�S©l?{}V~ik�mjqcbTnPdSmonXYO5�mV~X�jq� e=½/lmoWQqXYQL�LV~�HSmO5o/gOb�LVYQL�mjqX �|jqXYQLodP��HSmO��)X~QLoWPd�/SUO0X~O�P�TyodQLVYP
®8jqoWVYjq�mX~O�P�TWemO�odikQ/lU½/��jqi0VY�HSmObP��8X�jzTWO�i0�hgO�oWj8TySmodO`ObT¼X�{}eHSmi0VYlmVMT;gOFlmO`X¿{}jqV~o��"ObT¼XYj[�moWObPWPdVYQL�^�j�X�jzPWSmo»p2jqc�O��
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� �����?u;Kvuq� �Aw�®qQLXYS;TyVYQq�ClUS@odSmVYPdPWO�X~XYObikOb�HT�ObT�lmOnX�j5��O�odTWOn��jqo`VY�=TWO�oWcbO��UTWVYQL�4µ2i0Q�½LOb�m�mO�Pzjq�m�HSmObXYX~O�P��
�j��LoWjq�mlmO@gO�cfemObXYXYO�¶�j�®LObc�XYOzcfemQLVM·�lmObPh®8jqoWVYjq�mXYObP�l�gO��=jq�qo/gO���gO�O�Psµ�XYObP�TyoWjqV~TWPh�mX~O�V~�mP�cbQLoWodO�Pd��QL�UlmO��=TzjqS;·
ikjqVYX~XYO�P�eHSmikV~lmO�P �mXYObP`Tyoyj8V~TyP`��QLV~�HTWVYX~X�gO�P�jqS;·Ai�jqV~XYX~O�PhP��O�cfemObPf¶ K
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PWQq�HTnl�gO�Pyj8�Lo/gOb�DgO�ObPsOb� i@ÇObikOsTyObik�mP �?XYObP�o/gObPWSmXMTfj8TWP�o/gOb�LVYQq��jqS;·§PWQL�=T�PdVY�L�UV ��c�j8TyVM®LO�i0O��=T�i0Q/lmV �hgObP[O�T
j8TdTyO�V~�L�mOb�HTxlmO�Px®8jqX~O�SmodPDTyo��O�P��modQ;cfemObP�lmO�P�o/gO�PdSmX~Tyj8TyP�lmOhX�j[PdVYi�SmXYj8TyV~QL���z�L�Huq�;KL]hObPFlUV~±�gO�oWOb�mc�ObP�O��=TyodO
XYObPzV~ik�mjqcbTWP�lUO�P[lUV~±�gO�oWOb�=TyPzp�Qqo8¾c�j8�LO�PzoWO�P»TyOb�HTz®8jqX�jq�UXYO�P��j0lmO�P@gObcfemO�X~XYObPzlmOsTyObik�mP��mX~SmPz��ObTWV~TWO�P�K�°Dj8o
O�·;Obik�mX~O���XYj ���LSmodO�u/K�u;JncbQLik�mjqoWO�X~O�PAgOb®qQLXYSUTWVYQL�UPhTyObik��QLoWObXYX~O�P�lmOnXYj���O�o»TyOn��jqo`V~�=TyO�odc�Ob�UTyV~QL����QLSUo
cfe�jq�HSmOsPWV~i�SmXYj8TyV~QL��lmSClmO�S/·UV¿�O�i0On�LoWQLSU��O�l�j8�mPRX�j5o/gOb�LVYQL�AeHSmi0VYlUO0µ2o/gOb�LVYQq�@­�¶�K
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� �����nu;Kvu;J ��µ�j=¶A°,O�odTWO4��j8o@V~�HTWO�odc�O��;TyVYQq��µ2i0i 
�
y¶�l�jq�mPCX�j�o/gOb�LVYQq�.eHSmi0VYlmO©l�jq�UP@�z�L�Huq� Lrµ2��¶
��QLSmo`X�j�iCÇO�i0O�o/gO��LV~QL� �mlmVM±�gOboWOb�mc�O�lmOn��O�o»TyOn��jqo�V~�=TyO�odc�Ob�UTyV~QL��O��=TyodOs�z�L�Huq�5O�TRlmV~±�gO�odO��=TyObP�PdVYi�SUX�j� 
TyV~QL�mPnµ2°D »\@O�jq����oWQLSU�LO���°¼¸� »\@O�jq���[®LObodT�� °F¸ �« Â\@O�jq� ���UXYO�SUO�� ° ���z »\@O�jq�����mXYObS�c�X�j8VYo��;° ����°¼PÂ 
\@O�jq���[®/VYQLX~ObT ¶ LLSm� ��X~TWoWO��mV~�mQLi0V�jqX/�LX~VYPWPWjq�=T¼lmOnJ"³ 
dQLSmodP�O�PdT�jq�U�mXYV~�/S�gO`��QLSUo�XYVYPdPWObo�cfe�jq�HSmOR®qj8oWV�j8�mXYO
PWSUV~®8jq�=T�X¿{}j�·;O�lmO�P`TyObik�UP�K

¤ !^ "�H¦�� &,& !/14! &�' ���������2 "!§� & +=��(9! &�'
N)OkoWj�½qQL�m�mObikOb�=T�PWQqX�jqV~oWO�cbQLoWodO�PW��QL�ml �jCX�{vjq�U��QLo»Tnl?{ÂgO��mOboW�LV~Okj8S4Pd½/P»T��O�i0OqK,N9jAp2jqVY�mX~O5VY� ¡ SmO��mcbO

lmO�Pyjn®qj8oWV�j8�mVYX~V~T;gO�PWQLSUP» ÄikjqV~XYXYOhPWSmoFXYObPFo/gO�PdSmX~Tyj8TyPFO�P»T�jqPdPWO � PWSUoW�modO���jq�=TWOqK�]hORp2jqV~�mXYO`V~ik��j8cbT¼��QLSmoWoWjqV~TÇObTWoWO�O ·U�UXYVY�HS�gO��mjqo�XYOzp2jqV~Th�/SUOsX~O�oyj�½qQL�m�mObikOb�HT�V~�mc�V~lmO��=T�®8jqodVYO[ObPWPdO��=TyV~O�XYX~O�i0O��=TRPWObXYQL�AXYj�X�j8TWV~TWSmlmO�Z
XYObP�®8jqoWVYj8TyV~QL�mP�Pd��j8TyVYjqXYObPAPWObXYQL�ÆX�j�XYj8TyVMTySmlUO^PWQL�=TCl�gO 
"�j ��j8odTyV~O�X~XYO�i0O��=T��moWV~PWO�P�Ob�.cbQLik�;TyO���jqoAXYj
�mX~SmP¼��jqPWPdOzo/gO�PdQLXYSUTWVYQL�|K=N)OzoWj�½qQL�m�mObikOb�=ThPdQLX�jqV~oWO��j�X�j�PdSmodp2jqcbOzl�gO���O��ml�XYjqoW�qO�i0O��=T¼lmORX�j�c�QqSU®LObodTySUoWO
�HS�jq�LObSmPWOh�/SUVU��QLSmoWoWjqV~TFÇO�TyoWOhjqPWPdO � eUQLikQq���O��mOFPWSUoDSm�mOho/gO��qVYQL�A�j[X¿{ÄgO�cfeUO�XYX~O�l|{}Sm����jqPDlUO�TyObik�UP�Kq]hObTWTWOemQLi0QL��gOb��gO�VMT;gO5��QLSmodoyjqVMT��modQ"®qO��mV~onl?{}SU�4i0QLSU®LObikOb�=Tnoyjq�mV~lmO5lmObPr�HS�jq�qO�P��j�Tyoyj�®qO�oWPsSm�mO�o/gO��LV~QL��QLS
�mV~O���lmOkp2jqVY�mX~O�PdPWO�Prl�jq�mP�X�j@odO��mo/gO�PdO��=Tfj8TWVYQL��lUO�P��modQ;cbO�PdPWSmP5odO�XYV�gO�PrjqS;·4�HS�jq�LObP�l�jq�mP�XYO�PrikQ/l?�ObXYO�P
j8TWikQLPd�me�gOboWVY�HSmObP�K
¤ ! ��! &�'

��jq�mPxX~O�i0Q/l)�O�X~O���XYO�®qO��=T 
dQLSUO�PWSmoDXYO ¡ S;·�lUO�cfe�jqX~O�Smo�X�j8TWO��=TyOr�j�Tyoyj�®qO�oWP�XYjzo/gO�PWV~PdTyjq�mc�O�j�gO�odQ;lU½/��j" 
i0VY�HSmO��HSmVRO�PdTkVY�=®qO�oWPdO�i0O��=T��UoWQL��QLodTWVYQL�U�mO�X~XYO<�j�X�j^®/V~TWO�PWPdO§lmS ®LOb�HT�K��;j�®8jqodV�jq�mV~XYVMT;gO�PdQLSmPÂ ÄikjqVYX~XYO
PWObi��mX~O�j�®LQLV~or��O�S4l?{}O�±|O�T�PdSmo�X~Ok�mV~X�jq�©l?{�O�jqS|KDw���o/gO�jqX~V~T;gO��9X�j�lhgO�PWjq�Lo/gOb�=j8TWVYQL�<lmS4®LOb�=T�jqSm�Li0O��=TWO
X�gOb�m�O�odO�i0O��=TRXYObPRi�j�·;V~i�Smi0P�lmS ¡ S;·�lmOncfe�j8XYO�SUo�XYj8TyOb�=TyOqK



�

¤ !;� �m�U 8���mB��2!/� ' 79!H 81<�)(9¦ & ��14��>?*9!/�5! ' �ÂEM��143��  ' � & +L!@(,! ���� "��� ¥!/!

�[S�cbQL�=TyoWjqVYodO��HXYObPFTWoWQLV~P¼®8jqodV�jq�UXYO�P�TWemO�odikQ/lU½/��jqi0VY�HSmObP�PdO�i��mX~O��=T 
dQqSmO�oFSm��o"ÇQLXYO�VYi0��QLodTyjq�=Tzµ2cbpÂK
���LSUoWO�u;K�u/JHµ2� ¶d¶�K9¹��mOklUO�P�lUV~±�gO�oWOb�mc�ObP�ObPWPWOb�=TyVYObXYX~O�PsO��=TyodOk�z�L�Huq��ObT�°D »\@O�jq�4ObPdTrX¿{�Q;cbc�SmodoWO��Uc�O0lmO
®8jqXYObSmoWP`��gO��=j8TWV~®qO�P�lmOnX�j���O�odTWOn��jqo`VY�=TWO�oWcbO��UTWVYQL� �mcq{�O�P»Td ��j" ÄlmV~oWO�lmOnoWQqP/gO�O8K�]hO�PR®qj8XYO�SUoWP`��gOb�=j8TyVM®LObP�PdO
�modQ;lmSUVYPWOb�=ThObPWPWOb�=TyVYObXYX~O�i0O��=TF��Ob�ml�jq�=T�X�j�PyjqV~PWQL��p�oWQqVYlmORl�jq�UP�XYjnPdVYi�SUX�j8TWVYQL��lUOzo/gObp�gO�odO��mcbOqK;w�XYXYObP¼QL�=T
lmV~PW��jqodS�l�jq�UP�X�jCPWV~i�SmX�j�TyVYQq�<°D Â\@O�jq� ��ikjqVYPnPdQL�=T5�mo/gObPWOb�HTWO�P5l�j8�mP�XYj@PWV~i�SmXYj8TyV~QL�©° ����°��L »\@O�jq�
�HSmV)O�P»TzTWo��ObP��UoWQ/cfemOnlmOnX�j5PWV~i�SmX�j�TyVYQq��lmOno/gO�p�gO�odO��mcbOqK

��jq�mPz��¸`]�ÀzÁÂ��w¼w � XYO ¡ S/·�lmOncfe�jqX~O�SmoRX�j�TyO��=TWOsObPdT��modQL��QqodTyV~QL�m�mObX��j5X�j5lmVM±�gOboWO��Uc�OnO��=TyodOrX�{}eHS; 
i0VYlmVMT;gORPW��gObc�V����HSmO�lmOzX¿{}jqVYo��jrPWj8TySUoyj8TWVYQL���jrX�j�TyObik��gO�oyj�TySmodO[lmS�PdQLX�ObT�X�{}eHSmi0VYlUV~T;gO`lUO�X¿{}jqVYo¼j8S�i@ÇObikO
i0QLikOb�=T�K ��Smjq�ml6c�O�TWTWO lmV~±�gO�odO��mcbO^lmOb®/V~O��=T���gO��Lj8TyVM®LO���lmO^X�{}O�jqS6O�P»TAl�gO���QLP/gO�O PWSUoAX�j©®�gOb�DgObTyj8TyV~QL�
Pyj8�mPkX~VYi0V~Tyj8TyV~QL�<O�T0X�j^TyoWjq�mPW�UVYoyj�TyVYQq��O�PdTk�mX~Q;�HS�gObOCcbQLi0�mX¿�O�TyO�i0O��=T�KF]hO�c�VRcbQLoWodO�PW��QL�ml �j X�j oWQLP/gO�O8K
N)O<�UehgO��mQqi@�Ob�mO<lUO<odQLP/gObO<PdO<�modQ;lUSmV~TCl�jq�UP@X~O©i0Q/l)�O�X~O �moWV~�mc�V~��jqXYObikOb�=T�O��ÈeUV~®LObo���jqS ikQqikOb�HT
Q)�S«X~O@TyObik�UP�PWO^o/gO�cfe�j8SU±|O oWjq�mV~lmO�i0O��=T�K�N9j4TyObik��gOboyj8TWSmoWO§lmS6PWQLXzP�{}jql�jq�;TyO jqS6cfemjq�m�LObikOb�HT�lmO
TyObik��gO�oyj�TySmodOCO ·/T;gO�odVYObSmoWO���i�jqV~P�j�®LO�cCSm� ��O�TyVMT�oWObTyjqoWl �xoWOb�ml�jq�=T�jqVY�mPdV���QLPWPdVY�mX~OAX�j§p�QLodi�j8TWVYQL�4lmO
oWQqP/gO�O8K

��S�jq�ml5TyQqSmPxXYObPDp�QLo�¾c�jq�LObPxTyemOboWi0Q;l;½;�mjqikV~�HSmO�PxPdQL�=T�i0Q"½qO��m��gO�P��=X~O�PxcbQL�=TyoWjqPdTWO�P¼lmO�TyObik��gO�oyj�TySmodO
PWQq�HTso/gO�lmSmVMTyPnObTsXYj�oWQLP/gO�O�gO��=jqX~O�i0O��=T�K ��Smjq�ml©PWO�SUXYO�PnXYjATWO�i0��gO�oWj8TySUoWO5ObTsX�{}eHSmi0VYlmVMT;gO�lUO0X�{vj8VYo[PdQL�=T
l�gObPyjq�Lo/gO���gObO�P �FXYj �moWObPWPWV~QL� �j�XYj^PWSmo»p2jqc�OCoWObPdTyjq�=Tki0Q�½LOb�m�mO4µ2l�jq�UP0XYj^PWV~i�SmX�j�TyVYQq��° ���[ Â\@O�j8� ¶ �¼XYO
�modQ;cbO�PWPdSmPRlmO�odQLP/gObO�O�PdTRodO��Up�QqoWc�gO[ObTRX�j8oW�LObikOb�HThPWSmoÂ ÄObPdTyV~i�gOzc�O��HSmV�O�·;�mXYV~�HSmO�XYObP�®8jqXYObSmoWPho/gO��qVYQL��j8XYO�P
��O�jqSmcbQLSm� �mXYSUP5��O�TyV~TWO�P5O�TkiCÇO�i0O���gOb�=j8TWV~®LObP�lmO�X�j^��O�odTWOA��jqo5V~�HTWO�odc�O��;TyVYQq� Ob�¢eUV~®LOboCµ2c�pÂK ���LSmodO
u;Kvu;J"¶ K=��OR��jqPWPdO�PF�moWObPWPdVYQL�mPFXYQ/c�j8XYVYP/gO�ObPx��ObSU®LOb�=T�c�QqoWoWObPW��QL�mlmodO��j�lmObPFTWO�i0��gO�oWj8TySUoWO�P¼��j8PWPWObPhO�Tn�j�lmObP
i0QLikOb�=TyP�p2j�®LQLoWjq�mX~O�P��jCX�{vj8�m��jqodV~TyV~QL�§lUOkodQLP/gObOqK9��jq�mPncbO0c�jqP��9O�Tnl�jq�mPsXYO5c�jqlmoWO�lmO�XYj�PdVYi�SUX�j8TWVYQL�
° ���z »\@O�jq� �9X¿{�eHSmikV~lmV~T;gO�Pd�hgO�cbV ���HSmO��j�PWj8TySUoyj8TWVYQL�«�j�X�j�TyObik��gO�oyj�TySmodO0lUS<PdQLX�O�P»T�o/gO�lmSmVMTyO���jqo�SU�mO
�modO�PWPdVYQL�È�j^XYj§PWSUodp2jqcbO�ikQqVY�mPr��jqPWPdO©µ2��j8o�ikQ�½qO��m�mO�¶�ObT5XYj§�modQL��jq�mV~XYVMT;gO�l?{�Q;cbc�SmodoWO��Uc�O�lmO�®8jqX~O�SmodP
��gOb�=j8TyVM®LObP[O�P»T[lUQL�mc�j8c�c�odSmOqK�N�{�Ob±�ObT�lUOrPdSmo»  O�PdTWVYikj8TyV~QL��lmO�XYj5oWQLP/gO�O�ObPdT[O��mcbQLoWOrPWVY�q�mV ��c�j8TyVMp,�/Smjq�ml
PWObSmXYOnX�{}eHSmi0VYlmVMT;gOzlmOnX¿{}jqVYo�ObPdT�l�gObPyjq�Lo/gO���gObOqK

N�{}V~� ¡ SmOb�mc�O�lmORX�j�oWQqP/gO�ORObPdT�oWO��;p�QLoWc�gO�OR��jqo¼XYO�p2j8V~T��HSmO��/�HS�j8�mlkObXYX~O`PWOR�moWQ/lmSmVMT3�LXYj�Tyoyj8�mPW�mV~oyj8TWVYQL�
O�P»TC�mXYQ/�HShgO�O O�T�XYO ¡ S/·ÆlmO�cfe�jqX~O�SmoAXYj8TyOb�HTWO ��gO��Lj8TyVMpr�|{}ObPdTC��jqPAX~VYi0V~T;gO8K�]hO���O��ml�j8�HT��`l�jq�mP�cbObTWTWO
O�·;��gOboWV~O��mcbO��HX�j��modVYPWOROb�kcbQLik�;TyO`lmObP�o/gObTyodQ=jqc�TyVYQq�mP�lmO�X�j�PWSUodp2jqcbOzPdSmo¼X¿{}j8Tyi0QLPW�Ue)�O�odO��L�HS�jq�Ul�X�j�odQLP/gObO
PWOn�modQ;lUSmV~T��mPWOboyjqVMTRPyjq�mP�lmQLS;TyOn��gO�cbO�PdPyjqV~oWOqK
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N�{}QL� 
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° p�oWOb�  Â\@O�j8� ��X�j5lmV~PdTyodVY�mS;TyVYQq��lmOnX¿{�Q;cbc�SmodoWOb�mc�OslmOn�mo/gObc�V~�mV~Tyj8TyV~QL�AO�P»Tz�Uo/gO�PdO�o»®¼gObO���i�j8VYP�X~O�c�Smi�SUX)lmO�mo/gO�c�V~�mV~Tyj8TyV~QL�mPnj8±�O�c�T;gO��j@cfe�jq�HSmO�i�jqV~XYX~O�lmO�uq� �/i²Q)�S©VYX��mX~O�SUTrO�P»T�XYjCi0Q�½LO��U�mO�lmObP�cbSmi�SmX~PrPdSmo
X¿{�O��UPWO�i��mXYO�lmO�PxikjqV~XYXYObP9c�QL�=TyOb�HSmO�P¼PWSUoxX�j�i�jqV~XYX~O�lmORu8¯=� �Hi L�VYX/�?{�O�P»T�lmQL�mch��jqPxcbQL�mPWObod®�gOqKL��O�p2j�¾cbQL�
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��O�odTWO���j8orV~�HTWO�odc�O��;TyVYQq��jqSm�Li0O��=TWOqK��;SmorXYO�PsikjqVYX~XYO�P��UXYSmPrP��O�cfeUO�P��Dc�ObT�Ob±�ObT��mO�PdOk®LQqV~Tr��jqP��,Pyj8�mP
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���«�mQqTWO@Sm�UO^X�gOb���O�odO@lmV~ikV~�HSUTyV~QL��lmO�Pk�mo/gObc�VY�UV~Tfj�TyVYQq�mP�ikQ�½LOb�m�mObP�l�jq�mPkXYOCc�jqPklmO§XYj©PdVYi�SUX�j� 
TyV~QL��° lmO�PWj  »\@O�jq�?K9]hO�TWTWOklmV~ikV~�HSUTyV~QL�§ObPdTsXYV�gO�O5jqS©cfemQLVG· lmS©PWObSmVYXDlmO��mXYSmV~O 
8�UQL� �mXYSUVYO5XYQqoWP�lmO�XYjoWObc�QL�UPdTyodSmcbTWVYQL�|K
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�mX~SmVYObPAj�Sm�ÆOb±�ObT�PWV~�L�mV���c�j8TWV~pnPdSmoAX�j���O�o»TyO ��jqo�VY�=TyOboWc�Ob�UTyV~QL�ÆObT�lmQq�mc PWSmo�X~O^�mVYXYjq�«l?{�O�j8S?K`N9j
o/gObVY�=TyodQ;lUSmcbTWVYQL�6lmO ®8jqodV�jq�mV~XYVMT;gOCPWQLSmPÂ ÄikjqVYX~XYOC��QqSmo�X¿{�VY�=TyOb�mPWVMT;gO^lmO�XYj��mXYSmV~O�jqSm�Li0O��=TWO Sm�.��O�S XYO
oWSUVYPWPdO�X~XYO�i0O��=T�jq�m�HSmObX|PWjq�mPho/gO�lmSUVYoWO�X�jn��O�odTWO[��j8o�V~�HTWO�odc�O��;TyVYQq�?K/N¼{�VY�=T;gO�o�ÇO�T�lmOzX�jnPWV~i�SmX�j�TyVYQq��° lUO�Pyj  \@O�jq�r�mjqo9oyjq�m��QLo»T��jRXYj`PWVYi�SmX�j8TWVYQL��° p�odO��  »\CO�jq�sO�P»T�X~VYi0V~T;gOR�jRc�O�TWTyO5gO�cfeUO�XYX~OxTyQLS;T9lmSri0QLV~�mP)PWSmo9cbObTWTWOo/gOb�LVYQq�?Kmw�XYX~O�jqi�gO�X~VYQLodOzcbO���O��ml�j8�HT�XYj�o/gO��mjqodTWV~TyV~QL��lmObPR�mo/gObc�VY�UV~Tfj�TyVYQq�mPhOb�HTWoWO^gOb®8jq��QqTWoyjq�mPd�mVYoWj8TyV~QL��O�T
oWSUVYPWPdO�X~XYO�i0O��=T�K
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oWQqSm�LO �n\@O�jq� �m®qO�odT ��° p�odO��  »\@O�jq� ���mX~O�S���° lmObPyj  Â\@O�jq��¶�K



oyj8�m��QqodT^�j X�j PWV~i�SmXYj8TyV~QL��\@O�jq�¢lmjq�mP�X�j PWV~i�SmXYj8TyV~QL��° p�oWOb�  »\@O�jq�?K¼��jq�mP�XYj^PWVYi�SmX�j8TWVYQL��° lUO�Pyj  \@O�jq� �mX~O�P�®8jqXYObSmoWPhlmO���ObodTWOs�mjqo�VY�=TWO�oWcbO��UTWVYQL�APdQL�=T�c�QLi0��jqoWjq�mXYObPs�j5c�ObXYX~O�P�lmO�XYj�PWV~i�SmXYj8TyV~QL�A\@O�jq�
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\@jqVYX~XYO[eHSmi0VYlUO \§jqV~XYXYO[PWO�i0VM ÄjqoWV~lmO
° ¸ ÁÂN �R¸ ° ¸ ÁÂN �R¸

°x Â\@O�j8� J"³;J�³ �L�=³ �L� ¯mJLJ �L�Lu � ÃL� uqÃL�
\@O�jq� tq�Lu uLuL³ J�Ã=t �LºUJ tq�Lu J��UJ J�ÃL� ¯=�L�
° p�odO��  »\CO�jq� º=uq³ �L�LÃ J��L� ¯=�UJ Ã=t8� J"³qÃ �UJ �L�Lº
° lUO�Pyj  »\@O�jq� J"uqºL³ tLu;J J�¯Ht �L�L� �L�q� � J�¯=º uLuq�
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lmS�odSmVYPdPWO�X~XYObikOb�HTr��QLSmo�XYj@PdVYi�SmXYj8TyV~QL�<° lUO�Pyj  »\@O�jq����jqoroyjq�U��QLo»T@�j§XYj@PdVYi�SmXYj8TyV~QL�<° p�odO��  »\CO�jq�?K�;Smo`XYj�i�j8VYXYX~OzeHSmi0VYlUO��UX~O�P`ikj�·;VYikj�lmO��mX~SmVYO[PWQL�=TRO��C��gOb�hgO�oWjqX?i0VYO�S/·�odO��modQ;lmSUV~TyP`X~QLoWPd�HSmO�X�j��mX~SmVYO
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dQLSmo�uLuL³§µ�ikVG ÄQ/cbTWQL�moWO�¶ � �HSmVDcbQLoWodO�Pd��QL�Ul�jqS^l�gObi�jqodoyjq�qO�lmS^odSmVYPdPWObXYXYObikOb�=T�l�jq�UP�X�j0PWVM 
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ÌDVY�mjqXYObikOb�HT��UXYjr®8jqoWVYjq�mVYX~V~T;gOzPdQLSmP»  i�j8VYXYX~OzlUO�X¿{�VY�=TyOb�mPWVMT;gO�lmO�XYj��mXYSUVYO�j5Sm�mO�V~ik��QLo»Tfjq�mcbO�c�odSmc�VYjqXYO
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�

�
�*��� �.� � ���
� �.� � � ��� �����
	 � � �
��� 	 � � ��� �
� � � �.� ��� �����
	 � �

�
� ��� �%� � � � � � � � � �%� � � � � � ��� �����
	 � � ��$ � ! ��� � ��� 
 ��� � � 
 $ 
 ��� � ����� �

� � ��� 
 � � � � ��� � � � � � ����� 	 � �

� ������u;Kvuq� � ]�½/cbXYO©jq�m�HSmObXslUO�PClmV~±�gO�odO��=TyObPC®8jqodV�jq�mX~O�PAlmS �mV~X�jq�Æe=½/lmoWQLX~QL�LV~�/SUO PWSmoCSm�mO�ikjqVYX~XYO
PWObikVG ÂjqodVYlmO�µ2V~X9�mXYObSUTn�L�=u�i0i 
8jq�§PdSmo�c�O�TWTWO�i�j8VYXYX~Onl�jq�mP�°D Â\@O�jq��¶z��QqSmo�lmVM±�gOboWO��=TWO�P�PdVYi�SmXYj8TyV~QL�mP
µ2�UQLVYo �n°D Â\@O�jq� �=oWQLSm�qO �n\@O�j8� �H�mXYObS���° p�odO��  »\CO�jq� �=®qO�odT ��° lUO�Pyj  Â\@O�j8� ¶�KH¹�� ��XMTyoWOR�mV~�mQLi0V�jqX;�LXYV~P» Pyj8�HT�lmO�J"³�
dQLSUoWPRO�P»T[j8�m�mXYV~�HShgO���QqSmoRXYVYPdPWObo`cfe�jq�HSmOn®qj8oWV�j8�mXYOzPWSmVM®qj8�HT�X�{vj�·;O�lmObP�TWO�i0�mP�K



�
�*��� �.� � ���
� �.� � � ��� �����
	 � � �-� � 	 � � � � �
� � � � � ��� �����
	 � �

�
� ��� �%� � � � � � � � � �%� � � � � � ��� �����
	 � � �
$ ��! ��� � ��� 
 ��� � � 
 $ 
 ��� � ����� �

� � ��� 
 � � � � ��� � � � � � ����� 	 � �

� �����Lu;K}�L� ��]�½/c�XYOFjq�U�/SUO�X=lmObP,lUV~±�gO�oWOb�=TyO�P9®8jqoWVYjq�mX~O�P?lmSn�mV~X�jq��e=½/lmodQLXYQL�qVY�HSmO�PWSUo)Sm�mO¼i�j8VYXYX~O�eHSmi0VYlUO
µ2V~X��UXYO�S;T5J"³;J"³�i0i 
8jq�§PdSmo�c�O�TWTyO5ikjqV~XYXYO�lmjq�mPn°D »\@O�jq� ¶[��QLSmozlmV~±�gO�odO��=TyObPsPdVYi�SUX�j8TWVYQL�mPrµ��mQLVYo ��°x 
\@O�jq� �=oWQqSm�LO �n\@O�jq� �L�UXYO�S �n° p�odO��  »\@O�jq� �q®qO�o»T ��° lmO�PWj  »\@O�jq� ¶�KL¹z� ��X~TWoWO��UVY�mQLi0V�j8X/�qXYVYPdPyjq�=T�lUO�J"³

dQLSmodPRO�PdTzjq�U�mXYV~�/S�gO���QLSUo`XYVYPdPWObo`cfe�jq�HSmOn®qj8oWV�j8�mXYO�PdSmV~®8jq�=T�X¿{}j�·;O�lmObP�TWO�i0�mP�K



�

� "�� 8 *
	F= 2�,F(�0�*
	

��jq�mPRc�Oncfe�j8�mV~TWoWO����UQLSmP�j�®LQL�mPRTyOb�=T;gOslmOnc�QLi0�moWOb�mlmodOscbQLi0ikOb�HTRX~O�P`�modQ;cbO�PdPWSmPzeH½/lmodQLXYQq�LVY�HSmObP
l�gOb��Ob�mlmO��=TAlUO@XYj©o/gO�PWQqXYSUTWVYQL� lmO�P0p�QLo8¾c�jq�LObP�j8TWikQqPW�me�gOboWV~�/SUO�P�K �zQqSmP�j�®qQL�mP�S;TyVYX~VYP/gOAXYOCPWcfe�gObi�j©lmO
PWSUodp2jqcbOA��¸`]�ÀzÁÂ��w¼w j�®LObc�lmObPrp�QLo�¾c�jq�LObPsp�QqSmoW�mV~Pn��jqosXYO�ikQ/l?�ObXYO�lmO0c�XYV~i�j�Tno/gO��qVYQL��j8X¼°F¸��s\@w���K
]hO�P�p�QLo�¾c�jq�qO�P�QL�=T�Sm�UO�o/gO�PdQLXYSUTWVYQL��PW��j8TWV�jqX~OhlmO�u8� ��u8� �Hi �HSmVUO�PdT¼lUQL�mc`�mX~SmP ���mO`�HSmORX�jzo/gO�PdQLXYS;TyVYQq�
TÄ½/�mVY�HSmO`l|{}Sm�k\^]`_5KL��j8�mPxX�jz�moWObikV¿�O�oWOhO�·;��gO�odVYOb�mc�O��=XYO�P�PWQLo»TyV~O�P�lmO`°¼¸`�n\§wF��QL�=T�gObT;gO��modQL�LoWObPWPdV~®LO  
i0O��=T�jq�Lo/gOb��gO�ObPDO�T�S;TyVYX~VYP/gO�O�P9Ob��O��=TWo/gO�OFl?{v��¸`]�ÀzÁÂ��w¼w �8��QLSmo,jq�mjqX~½/PWObo�X�{}V~ik�mjqcbT)lUO�XYjRo/gO�PdQLXYSUTWVYQL�nPdSmo
X�jnPWV~i�SmXYj8TyV~QL��lmS��mV~X�jq�0l?{�O�jqS?K;w��mPWSUV~TyO��;XYjs®8jqodV�jq�mV~XYVMT;gO�PdQLSmP»  i�j8VYXYX~O�lmOzX�jrPdSmodp2j8c�O[O�T�lmObPhlmVM±�gOboWOb�HTWP
p�QLo�¾c�jq�LObP�j gObT;gOAo/gO�V~�HTWoWQ/lmSmVMTyO���j8P �j^�mjqP���Ob��®/SmO�l?{�VYPdQLXYObo�XYObP�gO�X�gO�i0O��=TyP5ObPWPWOb�=TyVYObXYP�lmOA®8jqoWVYjq�mV~XYV~T;gO
PWQqSmP»  i�jqV~XYX~OqK

N)O�P�o/gO�PdSmX~Tyj8TyPs�mo/gObPWOb�HT;gO�P�lUQLV~®qO��=T�ÇO�TyodOkcbQL�mPWV~l�gO�o/gO�PrO��<TWO���j8�HTrc�Qqik�UTWOklUO�P�X~VYi0V~TWO�P�V~�me�gO�odO��=TyObP
�j�X¿{�O�·;��gO�odVYOb�mc�O8KDN)O�Psp�QLo8¾c�jq�LObPrSUTWVYX~VYP/gObP�PWQL�=TrXYObPrPdQLodTWVYO�Psl?{�Sm�4i0Q/l)�O�X~O0o/gO��LV~QL��jqXDPWSmorSm��jq�|KD\<ÇO�i0O
PWV)cbObTdTyOrjq�m��gObOrObPdT�oWOb�mo/gObPWO��=Tyj8TyVM®LO�lUS@cbXYVYikj8ThlmOnX¿{}w¼Pd��jq�L�UO�� X�j�®8jqodV�jq�mV~XYVMT;gO�VY�=TyOboyjq�m�HSmObXYX~O��mOr��O�S;T
��jqP[ÇObTWoWO��moWV~PWO�O���cbQLi0�UTyO8K;°�jqo�jqVYX~XYO�SUoWP��qXYO�PFPWV~i�SmXYj8TyV~QL�mPxlmS��mVYXYjq��eH½/lmodQLXYQq�LVY�HSmORPWQq�HTho/gO�jqXYV~P/gO�ObP¼O��
i0Q;lmOrp�QLoWc�gO�c�O5�HSmVxObik�?ÇO�cfemO�TWQLSUT�o/gObTyodQ=jqc�TyVYQq� lmO�X�jkPWSmo»p2jqc�O5®LOboWP�X�{vj8TWikQqPW�me?�OboWO8K?w�� ��� �|Sm��PWO�SUX
PWcfe�gO�ikjrlmORPWSUodp2jqcbOzObPdTFSUTyV~XYV~P/gOqKqN9jscbQLik�mjqoyjqV~PWQL��j�®qO�c[l|{vjqS;TyoWObP�Pdcfe�gO�ikjqPFlmORPWSmo»p2jqc�O�PWSUoFSU�mO[j8SUTyodO
o/gOb�LVYQq� �mXYO��mjqPWPdVY�A®LOboWPyj8�HT[lmS@¸�e�ÇQq�mO�� ���qSmoWOboyj5l�jq�mPRX�{}O ·U��gO�oWV~O��mcbOr�Uo/gO�PdO��=T;gObO�jqS�cfe�j8�mV~TWoWOs�UK

�zQLSUPzj�®qQL�mP`TyQLS;TRl?{vj8��QLodlCjq�m��QLodT;gO�lmO�P�gO�X�gO�i0O��=TyP`V~ik��QLodTyjq�=TyP�lUO�®qj8XYVYlmj8TyV~QL��lmS��mV~X�jq�Ae=½/lmoWQ� 
XYQq�LVY�HSmO�lUO�o/gObp�gOboWO��Uc�ORPWV~i�SmX�gOh��jqoF��¸`]�ÀzÁÂ��w¼w �HO���c�Qqik��j8oyjq�=T¼lmObS;·�c�Qqik��QLPyj8�HTWO�P¼O�PdPWOb�HTWVYObXYXYObP¼lmS
�mV~X�jq�Ce=½;lUoWQLX~QL�LVY�HSmO���X~O�P��mo/gObc�V~�mV~Tyj8TyV~QL�mP�ObT�X~O�P�l�gO��UV~TyP��j�X¿{�O�·;SUTWQLVYodOrlUO�P��modVY�mcbVY��j8S;· ¡ O�S;®LO�P ���j�lmObP
QL�mPdO�o»®qj�TyVYQq�mP�lmV~PW��QL�mVY�UXYO�PbK�_�XYQL�mjqXYObikOb�HT��9X�j^PWV~i�SmXYj8TyV~QL�<lUOAo/gObp�gOboWOb�mc�O�O�P»T�O���oWObX�j8TWV~®qO�i0O��=T5��QL�
jqcbc�QLodl§j�®LObcrcbO�P�QL�mPdO�od®8j8TWVYQL�UP��mcbOr�HSmV)odO��Up�QLodc�OnX�j�®8jqX~VYlmVMT;gO�lUO�PRo/gObPWSmXMTfj8TWP��Uo/gO�PdO��=T;gObP�K

N)O�PCc�QL�mP/gO��HSmOb�mc�O��UoWVY�Uc�VY�mjqXYObPAlmO<X�{vj8�Lo/gOb�=j8TyV~QL�«�modQL�LodO�PWPdV~®qO4lmObPCp�QLo�¾c�jq�qO�P�ObTCO��.��jqo»TyVYcbSmXYV~O�o
lmObP��mo/gObc�VY�UV~Tfj�TyVYQq�mP[QL�=T^gO�T;gO4gObTWSmlmV�gO�O�P�l|{vjq��QLodl?K)N)O��modO�i0VYO�o[Ob±�ObTnlmO5X�{vjq�qo/gO��Lj8TyV~QL�§PdSmo�XYOrcb½/c�X~O5lmO
X¿{�O�j8S@ObPdTzX¿{}jqSm�Li0O��=Tfj�TyVYQq�APWVY�q�mV ��c�j8TyVM®LOnlmOsX�j5��O�odTWOr�mjqozV~�=TyO�odc�Ob�UTyV~QL�?K�]hObTdTyO�jqSm�Li0O��=Tfj�TyVYQq�C��O�S;T
c�Qq�mlmSmV~oWOr�j�lmObP�®qj8XYO�SUoWPxV~oWo/gO�jqXYV~PdTWO�PDlUS5oyjq�m��QLo»T���ObodTWO`��jqoxV~�HTWO�odc�O��;TyVYQq�5PWSmo��mo/gO�cbVY�mVMTfj8TWVYQL�mP �8Ob����jqo» 
TyV~c�SmX~VYOboxPWSmo¼X~O�P¼o/gOb�LVYQL�UPFPdO�i0VM ÄjqoWV~lmO�P �q�HS�jq�mlkX�j�o/gO�PWQqXYSUTWVYQL��PW�mj8TyVYjqXYO`ObPdTFVY�Up�gOboWV~O�SmodO��j0J��q� �HiCK �zQqSmP
j�®LQL�UPsPdQLSmX~VY�L��gO��/SUO0cbObTdTyO0jqSm�Li0O��=Tyj8TyV~QL�^lmO�X�j���O�o»TyO5��j8o�VY�=TyOboWc�Ob�UTyV~QL��l�gO���O��Ul<�modVY�mcbVY��j8XYO�i0O��=T
lmOnX�j�p�o/gO��HSmOb�mc�OrlmO�P��mo/gObc�V~�mV~Tyj8TyV~QL�mPhO�T�ikQLV~�mP`lmOnXYObSmo`VY�=TWO��mPdV~T;gO8K

N)O�lmO�S;·;V¿�O�i0O�Ob±�ObTRlmO�X�{vjq�qo/gO��Lj8TyV~QL��lmObP�p�QLo8¾c�jq�LObP`O�PdTRXYj�lmV~ikV~�/S;TyVYQq��lmS�oWSUVYPWPdO�X~XYO�i0O��=Thl�jq�mP`XYj
o/gOb�LVYQq�5e/SUikV~lmO��8��Ob�ml�jq�=T¼X�j���gO�oWV~Q;lUO�lmO`oWObik�UXYVYPdPyjq�qOhlmS�PWQqX9µ2Ob�kj8SUTyQLi0�mO�O�TFjqS5l�gOb�mSUT¼lmO`X�{}emVM®LObof¶�K
]hObTdTyO�lUVYi0VY�HSUTyV~QL��P�{�O�·;�mX~VY�HSmO���j8o�X�jCo/gOblmSmcbTWVYQL�4lmO�XYjCp�o/gOb�HSmO��mcbOAlmS�odSmVYPdPWO�X~XYObikOb�HT�ObT�O�XYX~Ok��O�S;T
j8TdTyO�V~�mlmodO 
dSmPW�HS?{ �j�³L³ � lmOnX�j�®8jqX~O�Smo`lmOno/gObp�gO�odO��mcbO��j5e�j8SUTyOno/gObPWQLX~SUTyV~QL�?K

N)O�PrjqSUTyodO�Psc�QLi0��QLPyjq�=TWO�PslmS4�mV~X�jq��e=½/lmoWQqXYQL�LV~�HSmO5P�{}j 
dSmP»TyO��=T�j8S;·�i0Q;lmV���c�j�TyVYQq�mP�lmO�X�j���ObodTWO
��jqoDVY�=TyOboWc�Ob�UTyV~QL�5ObT¼lUS0odSmVYPdPWObXYXYObikOb�=T3��O��5p�QL�mc�TyVYQq�5lmS�c�XYV~i�j�T�K�N9j�lmVYP»TyoWV~�mSUTWVYQL�rlmO�P¼�mo/gO�c�V~�mV~Tyj8TyV~QL�mP
O��=TWoWOFoWSmV~PWPWObXYX~O�i0O��=T3��TWoyjq�mPd�mVYoWj8TyV~QL� �b��ObodTyOF��jqo9V~�HTWO�odc�O��;TyVYQq�sO�TsgO�®8jq��Qqoyj8TWVYQL��lmSrPWQLX=�HSrO�PdT�i0Q;lmV��hgO�O
�HS�jq�ml4X�j�o/gO�PdQLXYS;TyVYQq�4lmV~ikV~�/SUOqK9w���o/gOb�LVYQq�<P��O�cfemO��xX¿{}jqSm�Li0O��=Tyj8TyV~QL��lmO�XYjC��O�o»TyO��mjqorV~�=TyO�odc�Ob�UTyV~QL�
O�P»T�c�Qqik��O��mP/gO�Or��jqo[SU�mO�o/gOblmSmc�TyVYQq�§lmO�XYj�TWoyjq�UPW�mV~oyj8TWVYQL�CObT[XYO�cbQL�=TyOb�/S Ob�^O�j8S^lmS PWQqX�ObPdT�o/gO�lmSUV~T�K
w��Ao/gOb�LVYQL�keHSmikV~lmO��/XYOzl�gO�ikjqodoyjq�LOzlmS�odSmVYPdPWO�X~XYObikOb�HThO�P»T`oWO�TfjqodlhgO�ObThVYX�PWO��UoWQ/lmSmV~T�PWSUo�Sm�mO���gO�oWV~Q;lUO
lmO�TWO�i0�mP��mX~SmP�cbQLSmodTWO��xcbQL�mP/gO��HSmO��Uc�O�lmOAX�jC��ObodTWOA��jqo�V~�=TyO�odc�Ob�UTyV~QL��jqc�cboWSmOAO�T5lmO�XYj@®8jqoWVYjq�mV~XYV~T;gO
PW�mj8TyVYjqXYO�o/gO�lmSUV~TyOnlmObP�jq�m��QLodTWP�l|{}O�jqS?K
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®¼gO���gO�Tfj8TWVYQL�A��O�odikO�TRO���Ob±�ObTRlUOsodO�cbQL�mPdTWoWSmV~oWO�Sm�UO���jqodTRPdVY�L�UV ��c�j8TyVM®LO�lmO�XYj�®8jqoWVYjq�mVYX~V~T;gO�PdQLSmPÂ ÄikjqVYX~XYO
lmS^cbQL�=TyOb�/S Ob�^O�j8S§lmS^PdQLX � PWjqSUp¼O��@emV~®qO�ozO��^o/gO��LV~QL�§eHSmi0VYlmO8K���jq�mP�c�ObTdTyOrlmO�od�mV¿�OboWO�PdV~TWS�j8TyV~QL� ��XYj
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��jq�mPsXYO0c�jqlUoWO�lUOkXYjClmObS;·;V¿�ObikO0O�·;��gOboWVYOb�mc�O��D�mQqSmP�j�®LQq�mP�PdQLSmXYV~�L��gO�X¿{�VYi0��QLodTyjq�mc�O5cboWSmcbV�jqX~O�lmO
X�jn®8jqoWVYjq�mVYX~V~T;gO�PWQLSUP» ÄikjqV~XYXYOhlmO�P��Uo/gO�cbVY�mVMTfj8TWVYQL�UPF��QLSmo�Sm�mOzPWVYi�SmX�j8TWVYQL��cbQLoWodO�cbTWO[lmS��mVYXYjq�kl|{}O�jqS?K��/QL�
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TyObik��gO�oyj�TySmodO�ObT[e/SUikV~lmV~T;gOrlmO�X¿{}jqVYo ��ObT��modO�PdPWVYQq�¢�j�X�j0PWSmo»p2jqc�O�jkSm�^VYi0��jqc�T[PdVY�L�UV ��c�j8TyVMpÂK�]hO�P�TyodQLVYP
®8jqoWVYjq�mX~O�P�lmQqV~®LOb�=T[j�®qQLVYo`XYj�iCÇO�i0O�o/gO�PWQqXYSUTWVYQL�APd��j8TyVYjqXYO���QLSmo�gO�®/V~TyObo`Sm�mOsO�P»TyVYikj8TWVYQL��OboWodQL��gO�OnlmOnXYj
oWQqP/gO�OnO�TzSU�mOn��ObodTySUoW��j8TWVYQL��lmSC�mV~X�jq�Al?{�O�j8S?K

�zQLSUP[j�®LQq�mPzOb� ���CTyO��=T;gOrl?{�O�P»TyV~ikObo�X�{}V~ik��QLo»Tfjq�mcbO�oWObX�j8TWV~®qO�lmO�P�lmV~±RgO�odO��=TyObPzcbQLi0��QLPWjq�=TyObPzlmOnXYj
�mX~SmVYO��,V~�=TyO��UPWV~T;gO�O�T�p�o/gOb�HSmO��mcbO���l�j8�mP�XYj@PWV~i�SmXYj8TyV~QL�<lUS��mVYXYjq�4l|{}O�jqS?K �zQLSmP�j�®qQL�mP�Ob����jqo»TyVYcbSmXYV~O�o
gObTWSmlmV�gO[X�jsPWOb�mPWV~�mVYX~V~T;gO�lmO�XYjr��O�o»TyO[�mjqohV~�HTWO�odc�O��;TyVYQq��ObT`lUS�oWSmV~PWPdO�XYX~O�i0O��=Tr�jrc�O�PhlmO�S;·�c�Qqik��QLPyj8�HTWO�PbK
�zQqSmPsj�®qQL�mPsc�QL�UPdTfj�T;gO��HSmOkXYj�o/gObVY�=TyodQ;lmSUcbTyV~QL��lmO�X�j�®8jqodV�jq�mV~XYVMT;gOsPWQLSmPÂ ÄikjqVYX~XYOrlmO�X�j�p�o/gOb�HSmO��mcbO�lmObP
�mX~SmVYObP�j�SU�¢O�±|O�TkPdVY�L�UV ��c�j8TyVMpRPWSmo�X�j^�HS�j8XYV~T;gOAlmO�X�j^PdVYi�SmXYj8TyV~QL��lmO�XYj^��ObodTyO���j8o5VY�=TyOboWc�Ob�UTyV~QL� �j
X¿{ÄgO�cfeUO�XYX~Oro/gO��LV~QL��jqX~O�� jqX~QLoWPR�HSmOrX�jko/gO�V~�HTWoWQ/lmSmc�TyVYQq�@lmOrX�j5®8jqoWVYjq�mVYX~V~T;gO�PWQLSUP» ÄikjqV~XYXYO�lUOrX�{}V~�HTWO��mPdV~T;gOrlmObP
�mX~SmVYObP5jqi�gO�XYV~QLoWOkPWV~�L�mV �mc�j8TWV~®LObikOb�=T5X�j^PdVYi�SmXYj8TyV~QL��lmS�odSmVYPdPWO�X~XYObikOb�HT��D�HS�jq�Ul¢QL��Pb{}V~�HT;gO�odO�PWPdO��j XYj
lmV~PdTyodVY�mS;TyVYQq�AlmO�P`®8jqXYObSmoWPRX~Q;c�jqXYObP�K
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N)O�P�ikQ/l?�O�X~O�P`lmOncbVYoWcbSmX�j�TyVYQq�A�DgO���gOboyjqX~O0µ¿\^]`_s¶�PWQL�=TzlmO�P�QLSUTWVYX~P�l?{�Sm�mOs�Loyjq�UlmOnc�QLi0�mXYO ·;V~T;gO8Kmw��
Ob±�ObT��"VYXYP|o/gO�PdSmX~TWO��=T�lmSrcbQLSm�mXYjq�LO¼lmO¼i0Q;l?�ObXYObP)O�S;·H ÄiCÇO�i0O�P9cbQLik�UXYO�·;ObP�lmO¼X�{vj8TWikQqPW�me?�OboWO���lmO�P,PWSmo»p2jqc�ObP
c�Qq�HTWVY�mOb�=TfjqX~O�P��=O�TF��jqodp�QqVYP�lmORX¿{�Q/c�gO�j8� �LlmORX�j��mV~QL��gObQ;cfemV~ikV~OhO�T�lUO�XYj�cfemVYi0VYO8K �zQqSmP¼�mQLSmP¼VY�=T;gO�oWObPWPdQL�mP
lmOn�mQLS;®LO�j8S§l�jq�UP�cbOncfe�jq�mVMTyoWO��j5Sm�mOslmObP�cbQLi0��QLPWjq�=TyObP�lUO�P[\^]`_#��X~O�PWcfe�gObi�j�lmOsPWSmo»p2jqc�OsjqPdPWQ/c�V�gO
jqS;·sPdSmodp2j8c�O�PDc�QL�=TyV~�mO��=TyjqXYObP��"ObTDjqS;·rVY�=TWO�oyj8cbTyV~QL�mP9O��=TWoWOhXYj�PdSmodp2j8c�OhO�TDX�{vj�Tyi0QLPW�me?�O�oWO8K���O�P,�Loyjq�UlmO�SmodP
PWV~i�SmX�gO�O�Pk��jqo0XYObP�PWcfe�gO�ikjqP�lmO^PdSmodp2j8c�O^cbQLiki0OCX¿{ÂgOb®8jq��QqTyoWjq�mPW�UVYoyj�TyVYQq� QqS«X�j�TyO�i0��gOboyj8TWSmoWO@lmO§XYj
PWSUodp2jqcbOsQq�HTROb��Ob±�ObT�Sm�mO�V~� ¡ SmOb�mc�OnPWV~�L�mV���c�j8TWV~®qO�PWSmo`XYj�PWV~i�SmX�j�TyVYQq��lmO�XYj�c�VYodc�SmXYj8TyV~QL����gOb��gO�oWjqXYO[lmO
X¿{}j8TWikQLPd�me?�OboWOqKq°DjqoxjqVYX~XYO�SUoWP��"X~O�Px�mo/gO�cbVY�mVMTfj8TWVYQL�mP �8XYjzTyObik��gO�oyj�TySmodO�ObT¼X�{}eHSmi0VYlmVMT;gOFlmO�X�{vjqV~o���X�j��moWObPWPWV~QL�
�j�X�jrPWSmo»p2jqc�O�O�T`XYO[®qO��=TRPWQq�HTRlUO�P�®8jqoWVYjq�mX~O�P�j�Tyi0QLPW�me�gO�oWV~�HSmO�P`�HSmV�c�QL�mlUV~TyV~QL�m�mOb�=T`XYO�cbQLi0��QLo»TyObikOb�HT
e=½/lmoWQLX~QL�LV~�/SUO�lmObP�PWSmo»p2jqc�ObP�c�Qq�HTWVY�mOb�=TfjqX~O�P�K�N)O�P�V~�=TyO�oWjqcbTWVYQL�UP[ObT[XYObP[o/gO�TyodQ=jqcbTWVYQL�UPzOb�HTWoWO�XYjkPdSmodp2jqcbO
ObT�X�{vj8TWikQqPW�me?�OboWO�PdQL�=TzlUQL�mcnc�QLi0�mX~O�·;O�PbK

°�XYSmPdVYO�SUoWP��modQ�
dObTWP�TyObXYP��HSmO�°�ÁÂN9°F� QqS©_r� � °ÆQLS�¸Re�ÇQL�mO  Ä��_s_nodO��=j�TyVYQq��µ�À�O��mlUO�oWPdQL�; Â�;O�X~XYO�odP
ObTCj8X¿K[J��L�=³ Lh��VYoWi0Ob½qO�o�O�T@jqX¿KzJ��L�L�KLh­hQ/QL�mO^O�T§j8X¿K`u8�L�UJ"¶kQq�HT�cfeUQLVYPdV�lmO c�Qqik��j8oWO�oAOb�=TyoWO�ObS;· �
ObT@�j^lmO�P�QL�mPdO�o»®qj�TyVYQq�mP�lmV~PW��QL�mVY�UXYO�P ��SU� Ob�mPWObi��mX~OAlmO�PWcfe�gO�ikjqP�lmO�PWSUodp2jqcbO���O���V~PWQLXYjq�=T5jqV~�mPWV�XYObP
�modQ;cbO�PWPdSmPAlmO@PWSmo»p2jqc�O8KhN)QLodP�lmO@c�O�P�c�QLi0��jqoWjqVYPdQL�mP��¼X~O�P�i0Q/l)�O�X~O�P�p�QL�mcbTWVYQL�U�mO��=TkO��6i0Q;lmO�p�QLodc�gO��
l�gObc�QLSm�UX�gO�PzlmS�\^]`_5K�N9ObPzp�QLo�¾c�jq�qO�P�PWQL�=T�PdQLV~TzlmObP[QL�mPdO�o»®qj�TyVYQq�mP�� PWQqV~TzVYPWPdSmP[lUOrPdVYi�SmXYj8TyV~QL�mPbK�N�{}QL�/ 

dO�c�TyVMp?O�P»ThX�{vj8i�gObXYVYQqoyj8TWVYQL�rlmOzXYjscbQLi0�mo/gObemO��mPdVYQL�klmO�PFXYV~O��mP¼Ob�HTWoWOzX�j�PWSmo»p2jqc�OzObT�X¿{}j8Tyi0QLPd�me?�O�odO��=O�ThlmObP
��jqoWjqi�gObTyodVYPWj8TyV~QL�mP�lmObPRlmV~±�gO�odO��=TyPR�modQ;cbO�PWPdSmP[�UeH½/PdVY�HSmO�Pzl�jq�mPRX~O�P`PWcfe�gO�ikjqPzlUOsPdSmodp2j8c�OqK

°�XYSmP��mo/gObc�VYP/gO�i0O��=T3�8XYOF�moWQ 
dObT¼_s� � °^Pb{}V~�HT;gO�odO�PWPdO��jzX�{}eHSmi0VYlmVMT;gO¼lmS�PdQLX �"Sm�UOh�LoWjq�mlmObSmoD�HSmV;j8±�O�cbTWO
�j�XYjrp�QLVYP�XYObPh�mV~X�jq�mP�l?{�O�jqSAO�T`l?{ÂgO��mOboW�LV~O��UikjqV~P��HSmV?ObPdT`oWjqoWObikOb�=T`ObT`ikjqX i0O�PWSUo/gO�O8K�N)O�P`QL� 
dO�cbTWV~p�P�lmO
c�O��UoWQ�
dO�T`PWQL�=TRXYj��moWQ/lmSmc�TyV~QL� �/��jqo�Sm��Ob�mPWObi��mXYO[lmO�PWcfe�gObi�j8P`lmO�PWSmo»p2jqc�O��ml?{�Sm�mO���j8PWO�lmO�lUQL�m��gObO�P
l?{�eHSmikV~lmV~T;gO�P�lmS§PdQLX�µ2PdSmo[Sm�UO���gOboWVYQ/lmOslmO�ukjq�mPy¶ ��X�j5®8jqXYV~l�j8TyV~QL�AObTzX�j�c�Qqik��j8oyjqV~PWQL�ClmO�Pzo/gObPWSmXMTfj8TWP
µ ��QLV �qO�O�T[j8X¿K?J��q�L�=¶�K

N)O[�modQ�
dObTh¸�e,ÇQL�mO�  ��_r_�oWOb�=j8TWVYQL�@µ�¸Re�ÇQL�UO� Ä��_s_s¶�cbQLi0��jqoWOR�HS�jq�=Ts�jrXYSUV)J"³sPdcfehgO�ikjqPhlUOzPdSmodp2jqcbO
lmVM±�gOboWO��=TWP�lmQL�=TF��¸`]�ÀzÁÂ��w¼w©PWSmo�X~Oh��jqPdPWV~��®qO�odPyjq�=TFlmS�¸Re�ÇQL�mOnµ2­hQ/QL�mO�O�TFjqX¿Kquq�L�UJ�¶�K8N,j�Pd��gO�cbV ��cbV~T;gO
lmOnc�Os�modQ�
dObTRTyV~O��=T��j�X¿{�O�·;VYP»TyO��Uc�Onl?{�QL�mPWObod®8j8TWVYQL�mP�j8TWikQqPW�me�gOboWV~�/SUO�P5�j�emjqSUTyOno/gO�PWQqXYSUTWVYQL��PW�mj8TyVYjqXYO�µ2º
�HVYX~QLi@�O�TyodO�Pf¶FlmS�c�XYV~i�j�ThPdSmoRc�ObTdTyOno/gOb�LVYQq�AObT��j5X�j�lUVYPW��QL�mV~�mVYX~V~T;gOzlmO�i0O�PdSmoWObP 
dQLSmoW�mjqXYV¿�O�oWObP�lmOnl�gOb�mV~TWP
lmOzoWV~®/V¿�O�oWObP�O�ThlUO ¡ ObSU®LObP`ObT�lmO[e�j8SUTyObSmoWP�lUOz�mObVY�LO8Km]hO�TWTWO[o/gObPWQLX~SUTyV~QL�0O�PdT�TyQLS;Td ��j"  p2jqVMT¼oWO�ikjqod�/Smjq�mXYO
ObT�XYO�P[O�·;��gO�odVYOb�mc�ObPs�Uo/gO�c�gO�lmOb�=TyO�Ps�mO5��O�odikO�TWTfj8VYO��=T[l?{vj�®qQLVYo�j8c�cq�ObP��HS?{��j�lUO�P�lmQL�U�hgO�ObPslUO���O�jqSmcbQLSm�
�mX~SmPr�qoyjq�mlUO gO�cfeUO�XYX~O@Z9XYjCo/gO�PWQqXYSUTWVYQL�©PW��j�TyV�j8XYO��?{�O�PdT��/SUO�lmO@J�lmOb�Lo/gO0l�jq�mPrXYO0�moWQ 
dObT�_s� � ° ��j8o
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O�·;Obik�mX~OqK;N)O[�modQ�
dObTR¸Re�ÇQL�UO� Ä��_s_ c�QLi0��jqodO[lmQq�mc[lmObP��mV~X�jq�mPFe=½/lmoWQLX~QL�LV~�/SUO�PhPdVYi�SUX�gO�P��jrTWo��O�Phe�jqSUTWO
o/gObPWQLX~SUTyV~QL�0PW��j8TWV�jqX~O��jrlmObP�QL�mPdO�od®8j8TWVYQL�UP�K;]hO[�modQ�
dObThPWOzc�QLi0�mX¿�O�TyO���jqoFSm�mOCgObTySUlmO[lmOzPWOb�mPWV~�mVYX~V~T;gORlmObP
i0Q;l?�ObXYObP��j�X�{vj8�Lo/gOb�=j8TyV~QL��lmObP�p�Qqo8¾c�j8�LO�PRj8TWikQqPW�me�gOboWV~�/SUO�P�K

��jq�mPFX�j�PWSUV~TyO�lmO�c�O�cfe�jq�mVMTyodO��H�mQLSmPF�mo/gO�PWOb�=TyQL�mP�TyQLSUTFl?{}jq��QLoWlkoyjq�UVYlmObikOb�HTFX~O��UoWQ�
dO�T�µ ��!/+ ' �2� &
¬��2$ ¶ �¼�mSmVYP�X~O�P0lmV~±�gO�odO��=TyP�TyObPdTyPklmOCPWO��UPWVY�UVYXYVMT;gOAo/gO�jqX~VYP/gObP�j�®qO�c ��¸`]�À�ÁÂ��w¼w l�jq�mPkXYO�c�jqlUoWOClmO@cbO
�modQ�
dObT�µ �b!;+ ' �2� & ¬��~£ ¶�K9��ObP gO�TySmlUO�PnlmO�PWOb�mPWV~�mVYX~V~T;gO��jAc�O�o»TfjqV~�mP���jqoWjqi@�ObTyodO�PnQL�=TsjqSmPdPWV�gO�T;gO�ikOb��gO�ObP
l�jq�UP�X~O�c�jqlmodOzlmSk�moWQ 
dObT�_r� � °Æµ ��QLV �8O�O�T�jqX¿K�J��q�L�=¶�KLw¼X~XYObPFQq�HT�i0QL�=Tyo/gOR�HSmO��9�jnSm�mO�o/gObPWQLX~SUTyV~QL��lmO
J�lUO��Lo/gO���X¿{�VYi0��jqcbT�lmOrX�j5®8jqoWVYjq�mVYX~V~T;gO�PWQLSUP» ÄikjqV~XYXYO[lmO�X�{}V~� ��X~TWoyj8TWVYQL�©µ�lmSmO��j�lmO�Pze�gObT;gO�odQL��gO���gO�V~T;gO�P�PdQLV~T
lmO�X�{}eHSmi0VYlmVMT;gORlmS�PWQqX �/PWQLVMT`lmO�XYj��mXYSUVYO�¶¼PWSmohX�j�PdVYi�SmXYj8TyV~QL��lUSA�mVYXYjq��l?{�O�j8S6gO�TfjqVMT�PdVY�L�mV���c�j�TyV~p �/jqX~QLoWP
�HSmO�X~O�P��moWQL�UoWV�gO�T;gObP[lmO�XYj�®�gOb�DgObTyj8TyV~QL�^QLS@lmS oyj�½LQq�m�mO�i0O��=Tnj�®8jqV~O��=T[SU�mO�VYi0��QLodTyjq�mc�On�mX~SmP[X~VYi0V~T;gO�O
µ���V~oWi0Ob½qO�o,ObTDjqX¿KHJ��L�q�=¶�K��zQqSmPD��QLSmodoWQL�mP�jqV~�mPWVHc�Qqik��j8oWO�o�XYObP�o/gO�PWSUX~Tfj�TyPDlUOh�mQLP,TyObPdTyP�lmOhPdO��mPdVY�mV~XYVMT;gO��j
c�ObS;·�QL�UTyOb�HSmPxl�jq�UPxXYOFc�jqlUoWOhlUS5�moWQ�
dO�T¼_s� � °���i@ÇO�i0O�PdV;XYjzo/gObPWQLX~SUTyV~QL�sPW��j8TWV�jqX~O�ObPdT���O�j8Smc�QLSU���mXYSUP
���mO`lmjq�mPx�mQ8TyoWO�gO�TySmlUOqK=w�� ��� �L�mQLSmPxjq��jqXM½;PdQL�mPx�HSmObXY�HSmObPFo/gO�PdSmX~Tyj8TyPxcfeUQLVYPdVYPxlmS5�UoWQ�
dO�TF¸�e�ÇQq�mO�  ��_r_
c�Qq�mc�OboW��jq�=TRX�{vjq�qo/gO��Lj8TyV~QL�klUO�Php�QLo�¾c�jq�qO�P��;O���p2jqV~Pyjq�=ThXYO[X~VYOb��j�®LObc�X¿{ÂgObTySUlmO�Ob±�O�c�TyS�gObO�PWSmohX�j���gOb�mVY�UPWSmX~O
VY��gO�oWV~�HSmO�µ �b!;+ ' �2� &�¬��~¬ ¶�K�N�{ÂgObTySUlmO�lmOAX¿{}jq�Lo/gO��=j8TWVYQL�<lmO�P5p�QLo�¾c�jq�qO�P�j8TWikQLPd�me�gOboWVY�HSmObP5oWObPWPWObi��mX~OAO��
Ob±�ObThjqS0Tyoyj�®8jqV~XmOb±�O�c�TyS�gOzPWSmoFX�jn��gO��UVY�mPdSmXYO�VY��gOboWV~�/SUOqKHN�{}V~�=TyO�odc�QLi0��jqoWjqVYPdQL��lmO��mXYSmPdVYObSmoWPFikQ/l?�ObXYO�P¼O�T
XYOrcfemQLVG·^l?{�Sm�mO�o/gO��qVYQL�^lUV~±�gO�oWOb�=TyO���O�odikO�TWTyodQL�=T�lmO5cbQL� ��odikObo[QLS lUO�oWObX�j8TWV~®/VYPdO�o�XYO�Pzo/gObPWSmXMTfj8TWP��HSmO
�mQLSUPzj�®qQL�mP�QL�UTyOb�HSmPzOb�§w�Pd��jq�L�mO8K
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¹z�ni0Q;l?�ObXYOxe=½/lmodQLXYQL�qVY�HSmOxlmV~PdTWoWVY�UShgO���\^���n]`�n¹ ��l�gO�®LO�X~QL�m��gO¼��j8o)X¿{}w¼cbQLXYO �[j8TWVYQL��j8XYO��/Sm��gO�odVYObSmoWO
lmObP�\CVY�mObPslUOk°�jqoWV~P��)jAl?{}jq��QLoWl gO�T;gO�c�QLSU�mX�gO�jqS�PdcfehgO�ikjClUO0PdSmodp2j8c�O�Á»�U­h��PdSmonXYO5��jqPdPWV~��®qO�odPyjq�=T
lmSC¸Re�ÇQL�mO���QLSmo`PdVYi�SUXYO�o�XYO�c�½/c�XYO�e=½/lmodQLXYQL�qVY�HSmO�cbQL�=TyVY�UO��=TfjqX�µ�À[j8��O�TyP`ObT`jqX¿K�J��L�L�q� LUÀzjq��O�TyP`O�T�jqX¿K
J��L�q�LjKLD_nQLXYj �  Â]�j�®qj � � VFObT0j8X¿KDuq�L�UJ"¶ Kx]hOAPdcfe�gO�ikj lmO�PdSmodp2jqcbOAPWV~i�SmX�j8V~TrXYO�P�VY�=TyOboyjqc�TyVYQq�mP�Ob�HTWoWOAXYjPWSUodp2jqcbO^ObT�X¿{}j8Tyi0QLPW�Ue)�O�odOqK¼ÁÄX[ObPdTyV~i�j8V~T3�[�j©��jqo»TyVYo0lmObP�p�QLo8¾c�jq�LObP�j8TWikQLPd�me�gOboWVY�HSmObP�µ2�Uo/gO�cbVY�mVMTfj8TWVYQL�UP��
¡ S;·CoWjqlmVYj8TyVMp�P��UcbQL�mlmVMTyV~QL�mP`j8TWikQqPW�me�gOboWV~�/SUO�Pf¶ � X¿{ÂgOb®8jq��QqTyoWjq�mPW�UVYoyj�TyVYQq� �;X~O�c�QL�=TWO��HS^O��CO�j8S@lmSCPWQqX ��XYO
oWSUVYPWPdO�X~XYO�i0O��=T[ObT�X~O�lmoyj8VY��jq�qOqK�ÁÄX�p�O�odi�j8V~TzXYO�P[�mVYXYjq�mP[l|{}O�jqS ObT�l|{ÂgOb�mO�od�LVYO§�j�XYj�PWSUodp2jqcbOqK)N)O�i0Q;l?�O�XYO
e=½/lmoWQLX~QL�LV~�/SUO5lmVYP»TyoWV~�mS�gO0\^���n]`��¹�c�jqX~c�SmXYjqV~T[O��mPdSmV~TWO�XYO�Pnl�gOb�mV~TWPnlmO�Pn�modVY�mcbVY��jqS/· ¡ ObSU®LObP�ObTslmObP
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��jqo�X~O5PWcfe�gObi�j�lmO�PWSUodp2jqcbOqK)�[S��mo/gO�jqXYjq�mX~O��|SU�<P»½;P»T��ObikO0l?{}jqPWPdVYi0VYX�j�TyVYQq� ���;��ÌD¸�� � �)l�gO�TyO�odikV~��jqVMT3�
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��jqPdPWV~�APWSmo`Sm�UO���gO�odVYQ/lmO�lmO[¯�jq�mPsµ»J��Lº=³" ÄºL�=¶�K;]he�j8�/SUO�PWcfe�gObi�j5lmO�PdSmodp2j8c�O�PWV~i�SmX~O��)�j���jqodTWVYoFlmO�c�ObP
p�QLo�¾c�jq�LObP��HXYObP0gO�®LQLX~SUTyV~QL�mP¼lmO�P�lmV~±RgO�odO��=TyObP�®8jqodV�jq�mX~O�P¼e=½/lmoWQLX~QL�LV~�/SUO�P�K;\^���n]`��¹Æc�jqX~c�SmX~O�Ob�mPWSUV~TyOzXYObP
l�gOb�mV~TWP 
dQLSmod��jqXYV~O�odP�lmObP`�moWV~�mc�V~��jqX~O�PFoWV~®/V¿�O�oWObPhO�T`lmO�P`�UoWVY�Uc�VY�mjqS;· ¡ O�S;®LO�P �D�j���jqo»TyV~ohlmSAodSmVYPdPWO�X~XYObikOb�HT



SAFRAN
Système d’assimilation

SCHEMA DE SURFACE
(Orchidée, ISBA ou autre)

MODCOU
modèle hydrologique distribué

Observations atmosphériques

Forçages atmosphériques (8km) :
précipitations, 
rayonnement
conditions atmosphériques

Evapotranspiration, température du sol
Humidité du sol, neige
Ruissellement, drainage

Débits

pas de temps : 3 heures

pas de temps journalier

pas de temps : 30 min

� ��� �|�UKMJ ���z�LO��mcbO�i0O��=TzlmO�P�lmV~±RgO�odO��=TyPRi0Q;l?�O�XYObP`SUTyV~XYV~P/gO�Phl�jq�mPRXYO��UoWQ�
dO�T[¸Re�ÇQL�UO� Ä��_s_5K
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XYOkc�jqlUoWO�lUO�X¿{�VY�=TyObodp2jqcbOkcbQL�mP»TyoWSUV~TyO8Kx��ObP�lmQL�U�hgO�ObP5c�QLi0ikO0XYObP�e�j8SUTyObSmoWP5lmOk�mO�V~�LO�Ob��lmV~±RgO�odO��=TyObP
PdTyj8TyV~QL�mPzObT�X~O�P�l�gOb�mV~TWP 
dQLSmod��jqX~VYO�odP[lmO�oWV~®/V¿�O�oWObP[QLS ¡ O�SU®qO�PsjqS;·§o/gOb�LVYi0O�P�cbQL�=TyoWjqPdT;gO�P0µ2X~O�¸Re�ÇQL�mO��|XYj
�Uj�ÇQq�mO��mX�{}�zoWl?�ObcfemO�ObTRXYj���SmoWjq�mc�O�¶hPWObod®LOb�=TzlUO���QLV~�=T`lmO�c�Qqik��j8oyjqV~PWQL�?K;w��mPWSUV~TyO��m�mSmV~PW�HSmO�XYj�e�jqSUTWO
o/gObPWQLX~SUTyV~QL��lmObPxp�QLo8¾c�jq�LObPxXYO���O�odikO�T3�8Sm�mO�gObTWSmlmO�lUO�P�VYi0��jqc�TyPxlUO�X�j[o/gO�PdQLXYSUTWVYQL��PW��j8TWV�jqX~OhlmObPxp�QLo8¾c�jq�LObP
O�P»T[i0O���gO�OqK�¹z�UO�j8TdTyOb�HTWVYQL�C��jqo»TyV~c�SmX~V¿�O�odO�O�P»T���QLodT;gO�OA�j0X�{ÂgO�®LQLX~SUTyV~QL��ObT��j0X�{}V~� ¡ SmOb�mc�OslmO�PzlmV~±RgO�odO��=TyObP
��jqoWjqi�gObTyodVYPWj8TyV~QL�mP�X~QLoWP�lUOsX�{vj8�Lo/gOb�=j8TyV~QL�AlmObPRp�Qqo8¾c�j8�LO�PbK
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X�{vw�PW�mjq�L�mO���j�®qO�c�SU�©TWO�PdTrlmO0X¿{�VYi0��QqodTfj8�mc�O5lmO0X�j�®8jqodV�jq�mV~XYVMT;gO�PdQLSmPÂ ÄikjqVYX~XYO�lUOkXYjA®�gOb�DgObTyj8TyV~QL�
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c�ObodTyjqVY�@�mQLi��modOrlUO�c�odV~T��O�oWObP[lmOsi0VYPWOA�jkX�{ÂgOb�HSmVYX~VY�modO�lmS^i0Q;l?�ObXYO8K �zQLSmPzc�QLi0��jqodQL�mP�X�j5®8jqXYObSmoRlmO�XYj
TyObik��gO�oyj�TySmodOrlmS§PWQLX ��� � ��X~O�P�lmV~±RgO�odO��=TyP ¡ S;·�µ2lUO�cfe�jqX~O�Smo�PWOb�mPWV~�mXYO���lUO�cfe�jqX~O�Smo�X�j�TyO��=TWOrO�T�l�jq�UP[XYO
PWQqX ¶ ���-�;ObTRX�{}eHSmi0VYlmVMT;gO�lmS�PWQLX ��� �mOb�=TyoWO�X~O�J Obo 
Wjq�=®/VYO�ohl?{}SU�mOnjq�m��gObOnObT`X~O�J O�o 
Wjq�=®;V~O�o�lUO�X¿{}jq�m��gObO
PWSUV~®8jq�=TyO<µ2lUV~±�gO�oWOb�mc�OCjq�UPWQLX~SmOAQLS�oWObX�j8TWV~®LOAPdO�X~QL��X�j§®8jqoWVYjq�mX~O�¶�KDN)O�P�c�odV~T��OboWObP0l|{ÂgOb�/SUVYXYV~�moWO�PWQL�=T0XYObP
PWSUV~®8jq�=TyPnZ

����� �
	Æ��
v�;J�� � L
���
��	Æ��
MJ � 
8i � ��QLSmo`cfe�j8�/SUO ¡ S;·;L
�ÆO�T�������� 	Æ��
}�=³ ��K
N�{ÂgOb�/SUVYXYV~�moWO@lmS6i0Q;l?�ObXYOCO�P»TCj8TWTWO�VY�=T�jqS«��QLSUTAlmO ³4jq�m��gObO�PAlmO PdVYi�SUX�j8TWVYQL� j�®LObc©X~O�Pki@ÇObikObP

p�QLo�¾c�jq�LObP5c�X~VYikj8TyV~�/SUO�P�µ2c�ObS;·�lmOAX�{vj8�m��gO�O§J��Lº=³" ÄºLÃ=¶ KD��jq�UP�X�j§PdSmV~TWO��xXYj§PWOb�mPWV~�mVYX~V~T;gO�lmS�PdcfehgO�ikj lmO
PWSUodp2jqcbOsPdO�oWj�gObTWSmlmV�gO�O��j�X¿{ÂgO��HSmVYX~VY�modO5µbÉy³ �»jq�m��gO�O�ÊCJ��LºL³" ÂºLÃL¶�K

����� ��� � &���#�*� 
+� � � ��)-
 ��� ��� ����� �,��)�� �� � & ��� ���
& ��� �
� �*����
 �+�#& �*��
 � ���
� � �)+

�

N)O���j8PWPWV~�r®qO�oWPWjq�=TxlmS�¸�e,ÇQL�mOF�mo/gObPWO��=TWO�Sm�mOF�Loyj8�mlmO¼®qj8oWV�gO�T;gO¼lmOFoWObXYVYO�p�P���lmOFc�Qq�mlmV~TWVYQL�UP,lUO�PdSmodp2jqcbO
ObT�lUO�c�X~VYikj8TyPbKx]hQLi0i0O�XYO�lhgO�cboWV~T�_nQLXYj � µ�_nQqX�j �  »]�j�®8j � � VzJ��q�L�=¶ �,lmObP0cbXYV~i�j8TWPsTWo��ObP5lmV~±�gO�odO��=TyP5O�Tc�Qq�HTWoyjqP»T;gObPxc�QLi0i0OFX~O�P,c�X~VYikj8TyP)lmO�ikQq�HTyjq�L�mOFObTDi�gOblmV~TWO�odoyjq��gObO��s½rcbQ;O ·;VYPdTWO��=T�Kq�;Smo,X�j ���LSUoWO��;Kv��µ�� ¶ �
QL�k��ObSUThlUVYPdTWVY�m�qSmO�o¼�mQqTyjqi0ikOb�HT¼X~O�P � QL�UO�Phi0QL�=Tfj8�L�mO�SUPWO�PFlmS �qSmoyjsObT�lmO�P��[XY��O�P¼O�ThX~O�Ph]kgOb®LOb�m�mObP��X»�jCQ9�S<XYj@��j8odT�lUO��mObVY�LOkl�jq�mPrXYO�Pr�mo/gObc�V~�mV~Tyj8TyV~QL�mPnl�gO��mjqPWPdOC³q��� O��4emV~®qO�o�KDN9j@�mObVY�LOkO�PdT�lmQL�mc�Sm�
�modQ;cbO�PWPdSmP�VYi0��QqodTfj8�HT��j^�modO��mlmodOAO���cbQLik�;TyO�PdSmo5c�O��mjqPWPdVY��®LOboWPWjq�=T�K¼N9j � QL�UO�c�Ob�HTWoyjqX~O��xcbQLSmX~QLVYo�modQqT;gOb�DgO�lmO�P���O�odTWSmoW�mj8TyV~QL�mP5��jqo5X~O�\§jqPdPWVMp�c�Ob�=Tyoyj8X �xObPdT�®/VYPWV~�mXYO�PWSmo�X�j^c�jqodTWOAlmO�P0�mo/gO�c�V~�mV~Tyj8TyV~QL�mP
emVM®LO�od��jqX~O�Pkµ2c�pÂK ���LSmodO��UK}��µ2j=¶W¶�Z)X~O�Pn�mo/gObc�V~�mV~Tyj8TyV~QL�mP�PdQL�=T��mO�TWTWO�i0O��=Ts�mXYSmP�p2jqV~�mXYObP�PWSmoncbObTWTWO � QL�mO8K���«��O�SUT�j8SmPWPdV[QL�mPdO�o»®LO�oASU�Ëp�QLodT�c�QL�=TWoyjqP»TyO^PWjqVYPdQL�m�mV~O�o0O��=TyodO gObT;gO@ObT�emV~®qO�o���O��«cbQLi0��jqoyj8�HT�XYObP
���LSUoWO�P��;Kv��µ�c�¶�ObTC�UK}��µ�jL¶�K�N,j � QL�mO i�gO�lUV~TyOboWoWjq�m��gObO��m�mO§ObTCjqodVYlmO@lmS �;Sml6lmSÆ��j8PWPWV~�«®LOboWPyj8�HT�PdO
lmV~PdTyV~�m�LSmO��mjqo`lmO�P���gOboWVYQ/lmObP`P��O�cfeUO�P[�HSmV9��O�SU®qO��=T[j8TWTWO�VY�UlmoWO�J"³�
dQLSmodP`O�� gObT;gOkµ�cbpÂK ���qSmoWOs�UK}��µ2l�¶W¶�K
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dO�T3���mQLSmP5j�®qQL�mP�l?{}jq��QLoWl�j8l�jq�UT;gO�X�jC®LO�odPWV~QL��PdTyjq�ml�jqodl�lmS�i0Q;l?�O�XYO
��¸`]�ÀzÁÂ��w¼w µ2c�pÂK9PWO�c�TyV~QL��u;KMJ"¶���QqSmor�UoWO��UlmoWO�Ob�4cbQLik�;TyO0XYO�PrlmV~±RgO�odO��=TyObP�c�jqoyjqc�T;gOboWVYP»TyV~�/SUO�PslmO�XYj
PWSUodp2jqcbOkp�QLSmod�mVYObPr��QLSmosX¿{�O�·;��gOboWV~O��mcbOqKD]hO�P�c�jqoyjqc�T;gOboWVYP»TyV~�/SUO�PsPWQL�=T��UXYSmPs�mo/gObc�V~PWO�P��/SUO�c�ObXYX~O�PslmVYPd��Q8 
�mV~�mXYObP`l�jq�mPRX�j�®qO�odPWVYQq�@P»Tfjq�mlmjqoWlC�LXYQq��jqXYO[lmS@i0Q/l)�O�X~O�c�jqo`ObXYX~O�P`PWQq�HT�Pd�hgO�cbV ���HSmObikOb�HT�jql�jq�;T;gO�ObP�jqS
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jqV~�mPWV�gObT;gO�ikQ/lmV���gO�ObP�K�°¼SUVYP��,�mQLSUP5j�®LQL�mP�O��mPdSmV~TWO�ikQ/lmV���gOkl|{vjqS;TyoWObP���jqoWjqi@�ObTyodO�P�lUS�ikQ/l?�ObXYO0��QLSUo
TyObPdTWO�o�Pyj�PdO��mPdVY�mV~XYV~T;gOzZ8cfe�jq�m�qO�i0O��=T¼lmO`X�jzo/gO�PdVYP»Tfjq�mcbO`lmO`PWSUodp2jqcbOsµ�TyObPdT�uL¶ �qlmOhX�j[c�jq��jqcbV~T;gOhi�j�·;V~i�Smi
O��CO�j8S@lmSCPWQqXFµ�TyObPdT�¯H¶hO�TzV~�=TyoWQ/lmSmc�TyV~QL�Al?{�Sm�CTWO�odikOnlmOnlmoWjqVY��j8�LO�µ�TWO�P»T�³L¶ K

N)OsTyjq�mXYO�jqSC�UKMJr�mo/gO�PdO��=TyOrXYO�P�®8jqX~O�SmodP�jq�m�HSmO�X~XYObP�O�T[�qXYQL��j8XYO�PhlmO�P�c�QLi0��QLPyjq�=TWO�P�lmS@�UVYX�j8�Al?{}O�jqS
��QLSmo5XYObP5lmV~±RgO�odO��=TyObPkPdVYi�SUX�j8TWVYQL�mPr�HSmO��mQLSmP�l�gObc�oWVM®LQL�UPkOb�mPWSmVMTyO<µ�TWO�P»TyP�J��j<³q¶�ObT0��QqSmo5X�j^PdVYi�S; 
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"�j odO�ikjqoW�HSmObo
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lmS PWQLXh�/S �FlUOAX�j c�jq�mjqc�VMT;gOAO�� O�j8S lUS¢PdQLX`ObT�lmS lmoWjqVY��j8�LO�¶�PdSmo�X�j^o/gOb��jqo»TyV~TWVYQL�4ikQ�½LOb�m�mOCO��=TyodO
gOb®8jq��QqTWoyjq�mPd�mVYoWj8TyV~QL�AObT�odSmVYPdPWO�X~XYObikOb�HT�K
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®¼gO���gO�Tfj8TWVYQL�|K9]hO�PsikQ/lmV���c�j8TWVYQL�UP�c�QLodoWObPW��QL�mlmOb�HT��jASm�mOkjqSm�Li0O��=Tyj8TyV~QL� µ2lmO�X�{}QLodlmoWO5lUOk�;Kv�UJ�¶[��QLSUo
XYObP�jqoW�UoWO�P���O�odPWVYP»Tfjq�=TWPkO�T^�j�SU�mO@lUVYi0VY�HSUTyV~QL�4lUS¢i@ÇO�i0OAQLoWlUoWOA��QLSmo�XYObP�jqoW�modO�P�c�j8lmSm�HSmO�P0ObT0XYj
®¼gO���gO�Tfj8TWVYQL�0��jqPdPWO�µ2c�pÂKHTyjq�mX~O�jqS0�UKvumµ2��¶W¶�KHN)ORc�j8XYc�SUX�lmOzX�{vj8XY��gOblmQnlmSkPdQLX �HS�PWO�PWV~ik�UXYV �mO���O�jqSmcbQLSm� �HXYO
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��jqo»T�l?{}jqSm�qikOb�HTWO�o�X�{ÂgO�®8jq��Q8Tyoyj8�mPW�mV~oyj8TWVYQL�|K;w�P»Td ÄcbO��HSmO�c�O�TWTWO�ikQ/lmV���c�j8TWVYQL�0��O�SUT`PdO 
dSmPdTWV ��Obo � ��QLS;T
l?{}jq��QLoWl ��VYX8p2j8SUT9�mo/gObc�V~PWO�o9�HSmO¼X�j�PdVYi0�mXYV~c�VMT;gO,lmSri0Q/l)�O�X~Oxc�QLi��mVY��gObO[�j`X¿{�O�·;VYP»TyO��Uc�O¼lmO��modQ ��XYP)oWjqc�V~��jqV~oWO�P
�HSmV9c�QL�=TWo�ÇQLX~O��=T�O��§�mjqodTWVYO�X¿{ÄgOb®8jq��QLoWj8TyV~QL�AoWOb�mlmO��=T[lhgO�X~VYc�j�TyO�X�j5cbQLik�mjqoyjqV~PWQL�CjqS/·CQL�mPWObod®8j8TWVYQL�mPR��j8o
jqV~XYXYObSmoWP�oyj8oWO�PbK)N9jA��jqPWO5lUO5lmQL�m��gObO�P@Éy_�XYQL�mjqX��;QLVYXx\@QLV~PdTySUoWO5��j8TyjA­�jq� �HÊ©µ2¸�QL��Q/c��§ObTsj8X¿K|uq�L�L�=¶
�?{}j���QLSmohX�{}V~�mPdTyjq�=T`jqSUc�Sm�mO[lmQL�m��gObO�PWSUo�X¿{}w�SmoWQL��OqK;w��AOb±�ObT��/TWoyjqlmVMTyV~QL�m�mObXYXYObikOb�=T3�=l�jq�UP�Sm��i0Q;l?�O�XYO
lmO�TÄ½/��Or­hSmc��8ObT���X~O�PWQLX)PdOsX~VYi0V~TWO0�j5X�j � Qq�mOnoyjqcbVY��jqV~oWO�O�T�PWQL�Cc�QL�=TWO��HS^c�QqoWoWObPW��QL�ml��j0XYj�lmV~±RgO�odO��mcbOO��=TWoWO�c�jq�mjqc�VMT;gO�jqS�cfe�jqi0��ObT�c�jq��jqcbV~T;gO�j8S ��QLV~�HT�lmO ¡ gObTWoWV~PWPWObikOb�=T3��c�j8��jqc�VMT;gOAOb�; ÄlmObPWPdQLSmP0lmO�X�j� 
�HSmO�X~XYO�X�{}eHSmi0VYlmVMT;gOz�mOn��ObSUTR��jqPnÇObTWoWO�O ·;TWoyjqVMTyOnlmS�PWQqX)��jqo�TyoWjq�mPd�mVYoWj8TyV~QL��QLSÆgOb®8jq��QLoyj�TyVYQq��l�jq�mPRlmObP
c�Qq�mlmV~TWVYQL�UPk�mQqoWikjqXYObPklmOCTyObik��gOboyj8TWSmoWO@ObTAlUO§�modO�PWPdVYQL��µ2¸�Qq��Q/c���ObT�j8X¿KRJ��L�=³q¶�KFN9j<c�j8��jqc�VMT;gO§jqS
cfe�jqi0�©c�QLodoWO�Pd��Qq�ml.�j�X�jAc�jq�mjqc�VMT;gO�O��<O�jqS<lmS4PdQLX[�jCPWj8TySUoyj8TWVYQL�6�jCXYjq�HSmO�X~XYO5QL�<j�oWObTWVYo/gO0X�{}O�jqS©�/SUV
P�{ÄgOb®8jqcbSmO��mjqoRlmoyjqV~��jq�LOn�LoWj�®;VMTfj8TWVYQL�U�mO�X?Ob�§�HSmObXY�HSmO�P 
dQLSmodP�K N9j�®8jqX~O�SmoRcfemQqVYPWV~O�Tyoyj8lmV~TWVYQL�m�UO�XYX~O�i0O��=T
lmO�J"³q� �H��
8i
�nP�{�O�P»T�l�gO 
"�j�TyodQLSU®¼gO�O�c�XYjqVYodO�i0O��=T�TWoWQL� p2jqV~�mXYO���QLSmo[��OboWi0ObTWTWoWO�XYO�PdTyQ/c���jq�LO�lmO5X�{}O�jqS
l�jq�UP�XYOzPWQLX|jqXYQLodP��HS?{�Sm�mO�®8jqX~O�Smo��mXYSUP0gO�X~Ob®�gO�O[ObT`V~PWPWSUO�lmO�X�{}QL�UPWO�o»®8j8TyV~QL����O�odikO�TWTfj8V~T�l?{vj8i�gObXYVYQqoWO�o¼XYj
PWV~i�SmXYj8TyV~QL��lmSCc�QL�=TWO��HS§Ob�@O�jqS@lUS@PdQLX¼µ�¸RQL��Q;c���ObTzjqX¿K�J��L�=tq¶�K

�;VmX�{}QL��P�{�O���TyVYOb�=T[�j�X�j[l�gO ���mVMTyV~QL�5c�XYjqPWPdVY�HSmO�l?{�Sm��PWQqXmlmO�TÄ½/��OR­�Smc��qO�T3�=QL��oWV~PW�HSmO`lmOhPWSmoÂ ÄO�P»TyV~ikObo
XYO5odSmVYPdPWObXYXYObikOb�=T3�|QqS<Ob�©TWQLSmP�c�j8Psl|{}Ob�©p2jqV~oWO5Sm�UO0ObPdTWVYikj8TyV~QL� 
dQLSmod��jqX~V¿�O�odO�O�odoWQL��gO�O�c�jqo�X~O�P�TyObik�UP
lmOAlmoWjqVY�mjq�LO��LoWj�®;VMTfj8TWVYQL�U�mO�X�PWQL�=T���gOb�LXYV~�DgO�PbK�°Djqo5cbQL�=TyodO���PWVhQL��SUTyV~XYVYPdO�XYj^c�jq��j8c�V~T;gO<�j Pyj8TWSmoyj�TyVYQq�
O�� X~VYObS§ObT��mX�jqcbO�lmO�X�jkc�jq��jqcbV~T;gO5jqS^cfe�j8ik� ��XYOrc�QL�=Tyo"ÇQLXYOrlmO�X�{ÂgO�®qj8��QLoWj8TyV~QL�C��jqo[XYj��HS�jq�=TyVMT;gOrl?{}O�jqS
lmV~PW��QL�mVY�UXYO�PdO�oWj���ObSUTd fÇObTyodO5�mV�j8VYP/gO8K|N)ObP�®qj8XYO�SUoWP�i0Q�½LO��U�mO�PnlmO5cbO�P�lmObS;· ®8jqXYObSmoWP[VYPWPdSmO�P�lUS©�UoWQ�
dO�T
¸Re�ÇQL�mO  Ä��_s_²PdQL�=TAlmO X¿{�QLodlmoWO@lmO�J��L� �H��
8i
�A��QLSmo�XYj4l�gO ���mV~TWVYQL� TyoWjqlmV~TWVYQL�U�mO�X~XYO� 5c�jq��jqcbV~T;gO^jqS
cfe�jqi0��i0QLVY�UPrcbQL�=TyO��HS�Ob��O�jqS�jqS���QLVY�=TrlmO ¡ gO�TyodVYPWPdO�i0O��=T� [ObT�lmO�X¿{�QLodlmoWO0lmOAuq³q� �/� 
8i � PWVFQL�
c�Qq�mPWV~l)�O�odO©XYj�lmV~±�gO�odO��mcbO<Ob�HTWoWO�c�j8��jqc�VMT;gO«�j�Pyj8TWSmoyj8TWVYQL�6O�TCc�jq��j8c�V~T;gO©jqS.��QLV~�HT�lUO ¡ gObTyodVYPdPWO�i0O��=T�K
�zQqSmP`j�®LQL�UP`lmQL�mc�TWO�PdT;gO�Sm�mO�®8jqX~O�Smo�VY�=TyOboWi�gO�lmVYjqVYodO��H�HSmV?j5j8i�gObXYVYQqo/gORSm�A��O�SAX¿{ÄgObTWSmlmO�Ob��c�QLSmodP�Pyj8�mP
o/gObPWQLSUlmoWOzXYOR�moWQq�mX¿�ObikORlmORp�QL�mlklmOzXYjsodO��mo/gO�PdO��=Tfj8TWVYQL�0Tyo��O�PhObik�UVYoWV~�HSmO`lmS�odSmVYPdPWObXYXYObikOb�=T�O�ThlUOzX�{}O�jqS
l�jq�UP�X~O�PWQLX�K

]hObTdTyOsVY�=TyOboWc�Qqik��j8oyjqV~PWQL�A�mQqSmP[j5��O�odikV~P`lmOn�moWQL�qoWO�PdPWObozl�j8�mPzX~O�l�gOb®qO�X~QL�m��O�i0O��=T[O�T�X�j�®8jqXYV~l�j� 
TyV~QL�0lmS�i0Q;l?�O�XYO8K/�;QL�=T�O��=®/VYPyj8�DgO�ObP�O��k��jqodTWVYcbSmXYV~O�o�X¿{�VY�=TWoWQ/lmSmcbTWVYQL��l?{�Sm�mO�®8jqoWVYjq�mVYX~V~T;gO�PWQLSUP» ÄikjqV~XYXYOhlmS
oWSUVYPWPdO�X~XYO�i0O��=T���O��@p�Qq�mcbTWVYQL��lmOsX¿{�eHSmikV~lmV~T;gO�QLS@lmOrXYj�TyQL��QL�LoWjq�memV~O0µ ��QLPdTWO�o�ObTzjqX�K�uq�L�L�KLm��Smcfe�jqod�mO
ObTxjqX¿K8uq�q�L�KL�À[jq��ObTWP�jq�ml5�UjqSmX~�mVYOboDu8�L�UJ"¶)ObT�X~O�cfeUQLVM·rl?{�Sm�5i0Q;l?�ObXYO¼lmO��UO�VY�qO��mX~SmPDcbQLi0�mXYO ·UO�µ�w�PWPdO�o»½
ObTzjqX�K|J��q�L�KL �;XYj8TyObo`ObTzjqX�K�uq�L�;J"¶hObTR�mX~SmPRo/gO�jqXYV~PdTyO8K
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�zQLSUP5jqXYX~QL�mP�TyQqSUT�l|{vjq��QLodlagObTWSmlmVYObo�X~O�PsVYi0��jqcbTWPrlUO�X¿{}jq�Lo/gO��=j�TyVYQq�<lmObPrp�QLo�¾c�jq�qO�P�PdSmo�X~Ok��j8PWPWV~�
®LOboWPWjq�=T¼lmS5¸Re�ÇQL�mO��8��QLSmo�XYOFikQ/l?�O�X~O��n¸�]�ÀzÁÂ��w¼w �qO��5X~VYOb��j�®LObc�XYObPDo/gO�PWSUX~Tfj�TyPDQq�UTyOb�/SUPxO���w�PW�mjq�L�mO8K
­hV~O�� P=ÇSmo��DXYO�P�lmObS;· o/gOb�LVYQq�mP��?{}Qq�HT0��j8P0X~O�P�i@ÇO�i0O�P�c�jqoWjqcbT;gO�odVYPdTWVY�HSmObP�KF�;Smo0XYOA�mjqPWPdVY��®LO�odPyjq�=T�lmS
¸Re�ÇQL�mO��UX¿{}jqcbc�O��=T`ObPdTRl�j�®8jq�=Tfj8�LO�i0VYPhPdSmo�X~O�P��modQ;cbO�PdPWSmP`X~V�gO�Pn�j�X�jr�mO�V~�LO��;lmS�p2jqV~T�lmO�XYj��mo/gO�PWOb�mc�OnlmObP
�[X~��ObP���i�j8VYP�XYO��mjqPWPdVY�^cbQLik��QLo»TyOrjqSmPWPdVxSm�mO���jqodT[lmO�cbXYV~i�j8T�i�gO�lmVMTyOboWoyj8�hgO�Ob�?K ��QLSmP�cbQLi0��jqoWOboWQL�UP
O��UPWSmVMTyO0��jqodTWVYObXYXYObikOb�=T�X�jAPWOb�mPWV~�mVYX~V~T;gO�lmO�PslmVM±�gOboWO��=TWPri0Q;l?�O�XYObP��jCX�{vj8�Lo/gOb�=j8TyV~QL� lmObPsp�QLo�¾c�jq�qO�PnPWSmosXYO
��jqPdPWV~�?K
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���^c�QLi0��jqodOrlUO�S;·@PWV~i�SmXYj8TyV~QL�mP��UX�j�PWVYi�SmX�j8TWVYQL��lmOso/gO�p�gO�odO��mcbO�lmQL�=T�XYj0o/gO�PdQLXYSUTWVYQL�CO�P»T�lmO�º �/i

µ�wD·;�?J"¶�O�TRX�j�PdVYi�SmXYj8TyV~QL��j8�Lo/gOb�DgO�O��j5Sm�mOno/gO�PWQqXYSUTWVYQL��lUO0J��<JnlmO��qo/gOkµ�wD·;� uqj=¶ �mPWQqV~T`Ob�H®/V~oWQL�©J��L� �
J��L� �Hi�����QLSmozX¿{}jq�m��gObO�J��LºL³" ÂºLÃ;K�°,QLSmo�lUO�P � QL�mO�P[lmS ��jqPdPWVY�@®LO�odPyjq�=TnlmS�¸Re�ÇQL�UO�Q9�S§X~OrcbXYVYikj8T�O�P»T�modQ;cfemO�lmS c�X~VYikj8T�lUO@XYj^o/gO��qVYQL��eHSmi0VYlmOAObPW��jq�q�mQLXYO���XYObP5VYi0��jqcbTWP5lmO�X¿{}jq�Lo/gO��=j8TWVYQL�4lmO�P�p�QLo8¾c�jq�LObP
j8TWikQLPd�me�gOboWVY�HSmObPRPWQL�=T�c�QLe�gO�oWOb�=TyPzj�®qO�cnc�ObS;·CQL�UTWO��HSmP���QqSmo`X¿{}w�PW��jq�q�mO5ZmX�j5��O�o»TyO���jqo`V~�=TyO�odc�Ob�UTyV~QL�
jqSm�qikOb�HTWOnObTRXYO�odSmVYPdPWObXYXYObikOb�=TRO�PdT�o/gO�lmSmVMT�K

ÁÄXUp2jqSUT¼cbO���O��mlmjq�=T��UQqTyObo��/SUO��=PWSUo�XYO`��jqPdPWV~��®qO�odPyjq�=TFlmS0¸�e,ÇQL�mO��ql�jq�mP¼XYOhc�jqlmodO`lmO�P¼PdVYi�SmXYj8TyV~QL�mP
Ob±�O�c�TyS�gObO�P���QLSmo,XYO��moWQ�
dO�T�¸Re�ÇQL�mO  Ä��_s_#�"X~O�P9®qj8XYO�SUoWPDQq�UTyOb�/SUO�Px��QLSmo�X�jR��ObodTyO���jqo�VY�=TyOboWc�Ob�UTyV~QL��PdQL�=T
p2jqV~�mXYObP0µ2lmO�X¿{�QLodlmoWO�lmOk³ � lUOkXYj��UXYSmV~O�¶zO�T�cbO�XYX~O�P�lmO0X¿{ÄgOb®8jq��QLoWj8TyV~QL� lmS©PWQLX��HS4�UXYSmPnVYi0��QLodTyjq�=TyO�P
µ»J��� fJ"³ � lmObPr�Uo/gO�cbVY�mVMTfj8TWVYQL�UPf¶�K�N�{}V~ik��QLo»Tfjq�mcbO5lmO5X¿{ÄgOb®8jq��QLoWj8TyV~QL� lmS�PWQLX��HS©P�{�O�·;�mX~VY�HSmO5p2jqc�V~XYObikOb�HT
l?{�Sm�mOs��jqo»Tz�mjqoRX�j5c�jqo»TyOnlmO�®¼gO���gO�Tfj8TWVYQL�C�HSmV9lmQL�m�UOsSU�mOsp�oWjqcbTWVYQL��lmOsPWQqX)�/S@PWSmoRcfe�j8�/SUO�ikjqVYX~XYO�lmO
JnlmO��qo/gO`lmO`�mX~SmPxlmO[J"³ � µ�®8jqXYObSmoD�UVYO��5PdSm��gOboWVYObSmoWO��j�cbO�X~XYO��HSmO`�mQqSmP�j�®/VYQL�mPDO��0w�PW��jq�q�mO�¶DO�T¼l?{vj8SUTyodO
��jqo»Tx��j8oDX�j�o/gOblmSmcbTWVYQL��lmO�X�jRo/gObPWV~PdTfj8�mc�Or�jzX¿{ÂgOb®8jq��QLoyj8TWVYQL�slmS5PdQLX;�HSCµ�lmV~®/VYP/gO�O���jqohJ��L�=¶�K�N9j[o/gO�lmSmc�TyV~QL�
lmO�XYj���ObodTWO���jqo�V~�HTWO�odc�O��;TyVYQq��®;V~O��=TRPyj8�mP`lmQLSUTWO�O�����jqo»TyV~O�lmO�X�jro/gO�lUSmcbTWVYQL��lmO�XYj���jqo»T`lmS�c�QLS;®LO�o»T
®¼gO���gO�TfjqX|PWSmo`cfe�j8�/SUOsikjqV~XYXYO��=i�j8VYP0gOb�=jqX~O�i0O��=T`lmObP`�moWQL�UoWV�gO�T;gObP`lmV~±�gO�odO��=TyObP`lmO�X�j��UXYSmV~O[PWSUo`XYO���j8PWPWV~�
®LOboWPWjq�=T�K;N9OR�LoWjq�ml0�mQLi��UoWORlmOR��O�TyVMTyO�P¼�mX~SmVYObP��mo/gObPWOb�HTWO�P�Ob��w�Pd��jq�L�mO` �c�QLodoWObPW��QL�ml�jq�=T���ObSUTd fÇObTWoWO��j
Sm���UV�jqV~PFlUS�ikQ/l?�ObXYO�°¼¸`�n\§wF�0 x�mOzPWOzoWObTWoWQLS;®LO���j8PhPWSUohXYO���jqPdPWV~�k®LOboWPWjq�=T`lmSA¸Re�ÇQL�mO�µ2o/gO�lmSmc�TyV~QL�
lmO�X�j�p�o/gO��HSmOb�mc�O�lUO�Px�mX~SmVYObP���jqSm�qikOb�HTyj8TyV~QL�slmOhX~O�Smo,VY�=TyOb�mPWVMT;gO�¶�K8N,j���ObodTWOh��jqo,VY�=TWO�oWcbO��UTWVYQL� �8PdO��mPdVY�mX~O
�j5X�j�p�o/gOb�HSmO��mcbOrlUO�P��mXYSmV~O�P �U½AO�P»T�lmQL�mcno/gOblmSmVMTyOqK

¹z�mO�j8SUTyodO^lmV~±RgO�odO��mcbO j�®LObc©X~O�Pko/gO�PdSmX~Tyj8TyP�PWSmoAXYj4��gO��UVY�mPdSmXYO^V~��gO�odVY�HSmO@O�PdT�XYj©p2jqV~�mXYObPWPdO^lmO^XYj
lmV~ikV~�/S;TyVYQq��QL�mPdO�od®�gObO@lmS�odSmVYPdPWO�X~XYObikOb�HT�Ob�=TyoWOCwD·;�?JCObTkwD·U��uqjËµ�lmOAX¿{�QLodlmoWOAlmO@³ ��¶ K¼]hO�cbV���O�S;T
P�{�O�·;�mX~VY�HSmOboz��j8o�XYj�®qj8oWV�j8�mVYX~V~T;gO�PWQqSmP»  i�jqV~XYX~O��mXYSUPRp2j8VY�mX~O�lmO�P�c�SUi�SmXYPRlmOs�mo/gO�c�V~�mV~Tyj8TyV~QL�mP`PdSmoRcfe�jq�HSmO
ikjqVYX~XYOClmO�J�lmO��Lo/gO��`PdSmo�XYO^��j8PWPWV~�6®LO�odPyjq�=T@lmS ¸�e,ÇQL�mOqK���QLSmPCjqX~XYQL�mPkc�Ob��Ob�ml�jq�=TC®LQLV~o��HSmO��`PdSmo
Sm�mO�ikjqVYX~XYO�i0QL�=Tfjq�L�UO�SmPdO��`i@ÇO�i0O^PWV�X~O^oWSUVYPWPdO�X~XYO�i0O��=T�TWQqTfj8Xz®8jqoWV~O ��ObSÆO��=TyodO<wD·;�?J�ObTCwD·;� uqj �
PWQq� cb½/c�X~O5jq�m�HSmObXxO�P»T�ikQ/lmV���gOrlUS^p2jqV~TzlmO�XYjki0Q;lmV���c�j�TyVYQq�@lmS cbQLi0��QLo»TyObikOb�HTzlmO�XYj��mObVY�LO8K|��jq�UP
XYO§��jqoyj8�Loyjq�UemO PWSmVM®8jq�=T3���mQqSmPA�mQLSmPAV~�=T;gO�odO�PdPWQL�mPCO��ÆO�±|O�T��mXYSmPA�mjqodTWVYc�SUXYV¿�OboWObikOb�HT©�j�Sm�mO�o/gOb�LVYQq�
��QLPWP/gO�l�jq�=TsSm��c�X~VYikj8T�Tyo��ObPnlmV~±�gO�odO��=T�lmObPscbXYV~i�j8TWP[�HSmO5�mQqSmPsj�®qQL�mPn�mS�QL�mPdO�o»®LO�onPdSmo�X�j���gOb�mVY�UPWSmX~O
VY��gO�oWV~�HSmOqKL�;SmoxcbObTWTWO`o/gOb�LVYQL����jqodTWVYcbSmXYV¿�O�oWO��"XYO�PDcb½/c�X~O�P¼jq�m�HSmObXYP�lmObP�lmV~±RgO�odO��=TyObP�c�QLi0��QLPyjq�=TWO�PxlmS��mV~X�jq�
l?{�O�jqSCPWQq�HT��mo/gO�PdO��=T;gObP�j ���ClmO�®LQqVYo`X¿{�VYi0��jqc�T`lmOnX¿{}jq�Lo/gO��=j�TyVYQq�AjqS�c�QLSUoWP�lmOnX¿{}jq�m��gObOqK
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¹ �u~�O� x �}�p�}� � � ~� {}z � �¥�W��w � � �}� �l� ��� � � x �4� � � w ¨y�£�}�}� � �}�£� � ����� {}��x}� �£��� ��� ���y����� � � �E�y�£� �6� ��� ~� ����w�¯z ��� ��w � �}� ��5>�±» � � � x}z � wyx}{}� ���y�L�E�y�£� �6� w � ~�E��� �£� � � x}z�z�~� �Wwy��x � ��w � �¥{ ��� � � � � {}��x}�+~� � �O� ~����  5 � ���� � �@� �}�£� z � � � x �}� ��z � � �¥����� � � { wyz �¾�����¾� � �$��� { � z � � � x}��� � z ��wyz¥�W��x­��w � ��� � ��� ~� z � �¥� �>� x«ª � w � � 6g����� ��w � �{ wy�¥�W� � � � � �4� � � ~� {}z � �¥�W��w � � � x ¦¿� � ��� x ���g���}�����������$� ��� ����� ����x �$�£�1� x«ª � ~�£�E��� ��� ��� ����x}� � ª«{}������x �����
��� � � w � � 6g�E��� ��w � �  �¹ �u~�O� wy��x � ��w � �}� � � ~� {}z � �W�¥��w � � �}� �$� ��� � � x �4� � � w ¨y�£�}�}� � ¬�l��� x}� �±� x ���g���}�����������
� ��� ����� ����x �t� � � � ��� � ��� �B¬� {}z�~�£� wy��z�	 �}� � ���g���4�y��������� � {}z�~�O� x4� �¾� ��� ��x � � � z�~��� x �O� ��w � � x � z ��� � �������}�
�¾�£� {d~� z ��� x}z �`� ~� zW� � ��w �g� � �g��� �©� � � �g� �W� � � � wyx ���}� � � �¥w � � x �y�������¾��� ��w �D�g��� �®� � � �g� x �¾� � � w�x ���}� � �
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¦ z�~� ��x ���}�£� �}� � � ~� {}z � �¥�W��w � � ³��U� ��� �O�l� �  ­´8µyµ � � � � z �4� ��� ���4� �«�£� ��wyz ´8µ�µ���·O }¹�� ��z�~� �¥x4� ����� �©w �4�¾�£� x}�{ � zD� � � � � ¢ ~� z �£��� � � w �­¬� � � � � w �}�£� z �}����� � � � ���g���}�y��������� � �g��� �D� � � � ~� {}z � �W�¥��w � � �4� �²� ��� � � x �}� �
� w ¨����}�4� � ����� w � ��~� ��x �£�}��� � x ���g���}�y���������©� ��� ����� ����x � �¥w ��� { � x�z¥w � x}� �¥� �  
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� wyx4�±z � {}{ � ��w � � � w �}�l� wyx �±� � ��� w�z �²� z¥� ¬�£�����������®��� z ��� � � � � �W{ �£�£� � � �¥� ����� � � ��� � x � ��� �j���d�}� � �
� � z¥z ���}�£�D� wyx}� � w �}�£����� z ����� �¥x}z � wyx � �¥x}z � w � z � z�~�£� ��w �j� �u~�O� x �4��� �6� & � � ����� ����x � � wyz �D�}� �±� ��� � � x �}� �
� w ¨����}�4� �  �¹��<� ��� ������� � � � � z�~� �¥x4� �����1� �u~� ��x}����� � z � � � z ¬� � � w � {}� � ª � � � x«ªF� ���¾� z ���O� ��w � � � x}� � ��{}� � �  E¹�� �~� ��x ��� ��w � �l��x}� � wyx �y� z �}�£��� � �F¦ w �}�£� ��w �}�4���������B�}� � � w � { wy� �����¥� � � xL� ¨ � �E¬�£���°� ��� �j��� ����x �m� ��w �g� �
³����¾� wy�¥{ �­¬� z ��� �Wx}z ¦¿���£� � � w ��� � �}�£����� � � � � w � ~�E���g·�� ª«{}z¥� ���£��� � � �l��wy��� �4�°� w � � � z ����� ��w �L�}� � �j��� �W� ���
�}� � � ��x ����� � � ~���}�l� wyx �����������½�O�½�}� �6�u~���}� z � � ��  v�wyx4z<�¥� � {4��� 6}� zt�6�u~�£� x �}��� x � ��� �����E� ��� � � � �¥wyx �������{}z ��� ����x �X�4�X� w � �W� � ~� z � z � � w � { � � �}� � ���g��� {}��� � � �������¾��� ~� � �O�q� z¥� ¯ � � ���£� �¥��w �}�}� ��� �O��� ��� �}� � ���g��� {}�
� w ¨����}� ~� � � w �g� � ���������©�£�
	 wyx �¥��� {¤wyz � ��� �����������}����¦ w �}�£� ��w ���}� � � z�~�£� ��w �§� �4� � ��� w � { wy� �����¾�`� x� ¨ � �E¬����� ~�O� x � �O~���®�O�d�4� ��~�£���}� ��� � � �¥��� {¤w�z � ��� �½�O� �¥{ ��� � � � �±� w � �¥� � ~� z�~�£� �   & � � �W� � { � z � ª ��� {}� ��� ��wyzW� �}��6� ~�£� x �}�U� x � ��� ��� z ��� � ��� � ¦¤�}� � � � � zWz ��� ��� � � � { � z � � �4�����<�4��� w � �¥� � ~� z � z½� �U� w ��� z � � �¾�U����� z � � � �d{��wy� � �
�£� �6�u~� ��x ���¥� x}z �1�£�°� w �}�|� � ���g� � ¨ � � z �}� �°{}zWw 6 ��� �}� z �8¨ w �}�}�£���£��� �¥wy� � ��z �j� w ¨����}� ~� � � w �g� � �£���£���
³ w �|�}�B��� z �}�l� ��wyzW�<��x � � �p� ~� { ���4�g���}�£� �¥{ ��� � � � �U�£�D¦ w �}�£� ��w ���}� � � � ��� � � x �}�8·$�£�<�¾��� { wyz � ��� �£���£���E 
¹ �u~�£�}� z � � �®� w ���X� ���¥{ wy� � � � � ¨ � �E¬�£���±�¥� z¥z � � � z � {}zWw � � �����X� �¥� ����� � � ��� ���������X� x��¥wy� � ���  �¹�� z �8¨ w �}�}� ¯

������� �¥w�� � ��z �l��� �¥wyz � ~��³ 6}� x}z � �   � ³���·u� ·d� ~�£� z¥w�� �½�£�²� w ¨y�£�}�}�
� w �g� � �l�}� �6� ~� ��x ���¾� x4z �y� z¥�®� � �½{��wy� � �  
¹�� z �E¨ w �}�}�£���£���X�}�O�©³ 6}� x}z � �   � ³¿��·i�g·O��� � � � � ¯ ¬� ¯ � ��z � � �U� � ¢ ~� z ���}�£�±����� z � � � � z �E¨ w �4�}��������� � ��� �¥wyz � ~�
³ 6}� x}z � �   � ³��y·i� ·l�£� ~��� ��� ³ 6g� x}z � �   � ³¿��·i�E·O��� � �p� ª � ~���4������� ��z �I¬� ���u~� ��x ���¾� x}z �q�j� ��� � ~� 6g� � ��� ��z ��� x«ª{��wy� � �   - � ¨��F� w �}� { � z �¾�©� �u~���}� z � � �l� x«ª �g� x �¾� �<� ��� � � x �}� �  �¹�� � ¨ � �E¬�£��� ~�£������� z � � ��� � �y�£���£��� � ����� � ���
���O� � ª � ~���}�£���º¬� ���u~� ��x ���¾� x}z �O�p�£�j� ~� 6g� � � � x«ªÀ{��wy� � � � wy� ������� �£�u~� ��x}����� � z � z � z
������L¬� �}� � � z ��� � ¦ � z � �
� �u~���}� z � � ���}� � �g� �W� � � �y� z¥�±� � � �}� x �¾� �½� ��� � � x �}� �   � � � � z ��� � ¦ � z � �½�£� �O¢§�£�£� x ����� { � zX� �`� ��� �©��� {4� ���£�
�}�©� ��z � x4� ��� ��w � � �}� ��� ���¾� wy�¥{ �­¬� z �®�O�d�4� ����w � ~�����­� ��x}���Wwyx �£���X� w �}�U�4� �Xz
�wy� � �tz�~�£� x}� ���¾� x4z¥�  �¹��
6g� x}z �
�   � ³¿�g· {4z�~� � �����¾� � � �©��x ����� � � ~� � � �u~�£�}� z � � �m� z ��� �W{¤wyz � ~�£� � �1¬�°� z �8��� zW� ���g� ��x �F��� z � � �m�}� � ��� � � x �4��� { � z�6� ���¥� wy�W{ �­¬� z �½�O� { � z1����w � ~�����­  � ��� w � � �����¥� ��x � �6� ���¾� wy�¥{ ��¬� z �<�£� �6� w � ~�E��� �Ww ���t� �u~�£��� � � � � { wyz �¾���}���{ wyx}z�� �`� z ��� �¥{ wyz ��� �u~�£�}� z � � ��  � � � � z ��� �¥{ wyz � ��{4z ���4�}����� {}��x}�¥� � x}zW� ¦ wyz ��� � � ���º¦ w �4�£� ��w �º�4� � � � � ¯
� � � x �4�� �¡t�Á�O¢§�O�E� x ���}� x«ª«� ¬�����D� �¥{ ���O�°� �W� �£��� � � � �}� � ��� ��z � x4� ��� ��w �	���¾� wy�¥{ � ~� zW����x �|�O� � w �4�D� x
� ��� �����d�}� � � � � zWz ��� � � z¥w ����� ��w �|�4� � � � � z¥z �m�£� � �`¦ wyz �£�B�}� �<wyz¥��wy�����d��x}� �£� z�~� �Wx}� �¥���}� w ��� z � � �y�}�£���
¦ wyz �¾��������� � � � � ��z � x}� ��� ��w � � ��x}�g� �®���£�W�¾�����t�£� {}� ����� { wyx}z � �¥�Wx}z � z �£� �°~�����g���}�y� � �¾�4� z � ����x � � ����� z ��6� ~� ��x ���¾� x4z �O� � � �`{��wy� � �   & � � �W� �­�g��� �m�6� ���¾� wy�¥{ ��¬� z ��� � � � � z ��� � ¦ � z � � � �u~�£�}� z � � �@�}� ���u~� ��x ���¾� x}z �y� z¥�� � �t{��wy� � �$� �®¦ w ���X� � ��� wyz �>¬�m� z �E�y� z¥�X� �B��� ����x4� �½�}�%����� � �O¨y� ��x}� ��� ~�£�¥���}� �Wx}�¥��x­� ¬� x �}� � ��� � � x �4� ��� � � �¾�
� � � zWw ����� ��w �>�}� � � � � zWz � � ���¥� z � � ����� { � z � ª ��� {}� � �}��� �m� �j� ~�£�¾� z � � �g��� ��w �>�}� �6� � ª �¥��� �W��w �I�}� � �
��� ����x}� �±�}�%����� � �O¨ � � {4x}���t{ � z �}� � � wyx}z � ������w � � � x�ª�� ��� � � x �}� � � w ¨y���4�}� �  }¹�� ��� � � �¥�<����� z ���£� � �}� x«ªz�~�£� ��w � � � w�� � �}� � �}�m�E�y�£� x ����� ª«� � x � �}�B�y�£����� � �lx � � �°³ � �B� wyx}z ����� ¯�� �O�E�g�£¦u  6g� x}z � �  54y·¸ 
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� w ¨����}�4�F���}� x � ��� ���4� � ��� z �£� ~�£� ~�� g¹�� {}zWw 6 � ��� z � � ��� � � ��w �g� � ���£� � � �±{}zWw 6 ��� �y� z � � �E� x«ªD{¤wyx4z ���g� ��x �
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]BE7G,V;j-JBCFE��"K�LcZE<X@>eNOK`>ebBCFE<J_E,NOj-E,L^LI>@?ULQ]"E7NOE,G1V;?BApL\N^WBKFN^E(WB?BE7Jl>eN^L\KME�]BE�C`> Xe>@N^K`>@bBKMCFK�LcZE�AOV@WBAp¢£jd>@KMCFCME�]BE
C`>/J"CFWBKME �E8(KFV;N^�;KQ>e?B]��§EY>@N^?BAv©$�;�"©)1�y{E��*KML\A^V;? >@?B] x3N\>@?"E�©Y�;�;«/1��§EY>@N^?BA-E,L->@C¨�Q©$�;�;�;�[� 0{JBN1�E,A
>YX;V;KMNaJBNOKMAnE,?�G,V;j-J"L\E¡C`>0Xe>@N^K`>@bBKMCFK�LcZE�A^V;WBA|¢ jm>@KFCMCFE�]"W�N^E1CFKME,o|ThV@?�JsE1W"L KFjm>@�;KM?BE1N{]hg�KF?UL\N^Vc]BW"KFNOEfW"?BE
j�ZE,L\H"Vc]BE�A^KFj-JBCFE�E[L NOV;bBW"A^L\E~]BE~]SZE,A\>@�@N�ZE1�;>eL\KMV;?a��W"K�JsE1N^jmE[LOLON\>�]BE~G1V;N^NOKM�;E1N�G,E1N^L\>@KF?"A ]SZE,oq>@W"LOA G1V;j-jmE
Jl>@N{E[�cE1j-JBCME�C`>¡o�N�ZE,��W"E1?BG,EkL\NOV@J�ZE1CME,X~ZE1E ]BE1A7JsE,LOKMLOE1A�J"CFWBKME1A<V;W/WB?BE�KF?UL\E,?BAOK�LcZE LONOV;J§HBV;j-V;�B�E,?BE�]BE,A
JBCMWBKFE,A1�
¹ E1A0JBN^KFV;N^KMLcZE1A¡]BEr]SZE,X;E,CFV;J"J_E,jmE,?�L��>�X;E,?BKFNm]BW AOGIHSZE1jm>	]BErA^WBN^oq>eG1E/JsV;WBN^N\>@KME1?ULr�E[L\N^Er]SZE[�l?BKFE,A

G1V@jmj-E�AOWBK�L��s�p©ª�¥KM?UL\NOV�]BWBG[L\KMV;?f]BE*C`>7Xe>@NOKF>@bBKMCFKMLcZESA^V;WBA|¢ jm>@KFCMCFE3]"WmN^E1CFKME,o|TB��P;� ZE,LOWB]BE*E,LS>@j�ZE1CMKFV;NO>eL\KMV;?
ZE,X@E1?UL\W"E1CFCMEk]BE C`>mj-V�]3ZE1CMKFA\>�L\KFV@?�]"E�C`>-?BE1KM�;E@T¥�¨R;�*KM?�LONOV�]BWBG[L\KFV@?r]hg|ZE1C[ZE1j-E1?UL\A{AOKFj-JBCME1A<]BE�Xe>@NOKF>@bBKMCFKMLcZE
AOV@WBAp¢£jd>@KMCFCME�]BErCF>�JBCMWBKFEe��� V;WBAmG1E,A0]SZE,X@E1CMV;JBJsE1j-E1?UL\A0A^V;?ULv>YXe>@?ULdL\V@W"Ld]"E1A^LOKF?SZE,A��>�>@j�ZE1CMKFV;N^E1NfCF>
AOKMjkWBCF>eL\KMV;?d]BWvbBKMC`>@?d]hgiE1>@W��>kC�g|ZE1GIHBE,CFCFE�N�ZE1�@KFV;?l>eCFE@��z CFA�?SZE1G1E,AOA^KML\E,?UL�CF>�J_V@WBNOA^WBKMLOE(]BE1A*G1V@jmJl>eN\>@KMAOV;?BA
E1?ULONOE3j-V�]��E1CME1A1T$E[L¦>YX@E1GQ]BE,A�V@bBAOE,N^Xe>eL\KMV;?BA,T�]B>@?BA¥CME~GY>@]BN^E3]BEDJBN^VBA^E,LOA�L\E,CFA ��WBE3w*H��V;?"E[¢7098:8fT)8:=
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Jl>@G[L\A0]"W�GIHl>@?B�;E,jmE,?ULvG1CFKMjd>�L\KF��WBEvA^WBN0CFE,AdJBN^VcG,E1A^AOWBAv]BE/A^WBN^oq>eG1E@TS]l>@?BAdCFErG1>@]BN^E9]BE/AOGsZE1?l>eNOKFV@A
]BE GIHl>@?"�;E1j-E1?UL�G1CMKFjm>eL\KM��W"E1AdJ"N�ZE[¢£]SZE,�B?BKFA,���7WBE1CMA�KFj-Jl>@G,LOA�J_E,NOj-E,L^L\E1?ULp¢ KFCMAd]BE ]SZE[�l?BKMN ? ¹ E1AvKMj¡¢Jl>@G[L\An]SZE,LOE1N^jmKM?3ZE1AnE1?�W"L\KMCFKMA\>@?ULa]BE,A A^GIH3ZE1jm>@A�]"E-A^WBN^oq>eG1E@T G1V@WBJBC[ZE,A V@W�?BV@? �>v]BE1A��/x 8fT�?BEmA^V;?UL
>fJBNOKMV;NOKsXe>@C`>@b"CFE1AS��Whg��>¡C�g ZE1GIH"E1CFCME7N�ZE,�;KFV@?l>@CFEeTcE[L<KFCFASA1g�E[�cJBN^KFj-E1?UL<JBCFW"L��V@L�E,?vLOE1N^jmE,A<] giE[� E[L\A*jmV$¤@E1?BA,T
]BE�LOE1?B]B>@?BG1E,A1� ¹ EkG,V;WBJBCF>@�;E ]hgiW"?9AOGIHSZE,jd>�]BEkA^WBN^oq>eG1Ef>YX;E,GfWB?��/x 8 J_V;W"N�AOKMjkWBCME1N<]BE1A(KMjmJl>eG,L\A
JsV@L\E,?�LOKFE,CFA-]BW GIHl>@?"�;E1j-E1?UL�G,CFKFjm>eLOKF��WBE�JBN�ZE1AOE,?UL\E9]BE,A0>YXe>@?ULI>@�;E,A0KFj-JsV;N^L\>@?UL\A¡��WBK{A^V;?UL0E,?�Jl>@Np¢
L\KMG1WBCMKFE,N CMEdG1V@WBJBC`>e�;Ed]BKMNOE,G,Lf]BEdC�gi>eL\j-V;AOJ"H��E1N^E0>YX;E,G�CFE1A�AOWBNpoq>@G1E,AfG1V;?UL\KM?BE1?UL\>@CFE,Av�qG,E0��WBKQCFKMjmK�L\E¡CFE
?BV;j�bBNOEv]hg�KF?UL\E,N^oq>@G,E1A-E,Lm>@KM?BAOKQCME1A¡KF?"G1E1NpL\K�L\WB]BE,AI�kE,LmC`>/J"NOKFA^EvE1?�G,V;j-J"L\Ev]BE,A-N�ZE,LONOVU>@G[L\KMV;?BA¡E1?UL\N^E
AOW"N^oq>@G,E{E[L3>�L\j-V;AOJBHh�E1NOEeTUG1V;j-j-EQJl>@N~E[�cE,jmJBCME*CFE1A�j-V�]BKM�lG1>eL\KMV;?BA¦]"E<CF>7G1KMNOG1W"C`>eLOKFV;?¡>eLOjmV@AOJBHSZE,NOKM��W"E
NOE,CFK[ZE1E1A��>7C¨g|ZE[X;V;CMW"L\KMV;?f]BE�CF>�X~ZE,��ZE,L\>eL\KMV;?hT;]"W-G,V;?UL\E,?�WmE1?¡EY>eW-]"WmA^V;CBV;W¡]BE�C¨giKMNONOKM�U>eLOKFV;?h� ¹ g�W"L\KMCFKMA\>eLOKFV;?]hg�WB?��/x 8 ZE,X@E1?UL\W"E1CFCME1j-E1?UL .1V�V;j�ZEkE,LaG,V;WBJBC[ZEr�>0WB? AOGIHSZE,jd>v]BEfA^WBN^oq>@G,E@ThG1>@Jl>@b"CFEf]BEfA^KFjkWBCME1N{]BE
oq>_�G,V;?�N�ZE1>@CFKMA^L\E{CFE,A0ZE1C[ZE,jmE,?UL\AQKMjmJsV;N^L\>@?UL\AS]BW�bBKFCF>@?0]hg�EY>eW��q]BE(G1>@CFG,WBCFE,N3Jl>@N3E[�cE1j-JBCFE(CME1AQ]SZE1bBK�L\AQ]BE,A
NOK�X�K��E1N^E1A\�<E,L7C�g|ZE,X;V@CFW"LOKFV;?§]BE1A7G1>@N\>eG,LcZE,NOKMA^L\KM��WBE1A7]"EkC`>-AOWBNpoq>@G1EeTh?BV;WBA�AOE1j�bBCFE ]BV;?BGkJsE1NpL\KM?BE1?UL\E�J_V;W"N
ZE,LOWB]BKME1NfCFE,AkKFj-Jl>@G[L\A ]BW�GIHl>@?B�;E,jmE,?ULmG,CFKMjd>eLOKF��WBE-]l>@?BAfCME0GY>e]BNOE�]hg�WB?�AOGsZE1?l>eNOKFV"� ¹ �>9E1?BG,V;NOEeT¦CFE,AN�ZE,AOWBC�LI>eLOAQ]BE[XcN^V;?ULn�E,LONOE7G,V;?BAOKM]SZE1N�ZE1A�N�ZE1�;KMV;?l>@CME1j-E1?ULYTh�>�]BE,A0ZE1GIHBE,CFCME1AQ]BE{L\E1j-JBAQJ"CFW"L��V@LQj-E1?BA^WBE1CMCFE{V;W
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NOE,AOA^V;WBNOG,E1AnE1?9E1>@W V;W9CFEkG1>@CFE,?B]BN^KFE1N{]hg�WB?BE¡G1WBC�L\WBN^E@T_E,LaG1Efb"KFE1?9A;�WBN7]l>@?"A(CFE�G1>@]BN^Ef]hgiW"?�A^GsZE,?l>@NOKMV
E,L ]BE,A�j-Vc]BK��lGY>�L\KFV@?BA(]BW�G,CFKFjm>eL(J"N�ZE,X�WBE,AkJl>@NnWB?�V;W	JBCMWBAOKME1WBN^A��rx 8¡� ¹ g�>@?B>@CM¤�AOE-JBN�ZEY>@CF>@bBCFE¡]BE,AN�ZE,AOWBC�LI>eLOAQo�V;WBN^?BKFAQ]"KFNOE,G,LOE1j-E1?UL<Jl>@NQCME(AOGIHSZE,jd>f]BEaAOW"N^oq>@G,EnJsE1N^jmE[LOLON\>@K�LQJl>@N�E��cE1j-JBCFEeTBE1?v]BV;?"?l>@?UL
]BE,A V;N^]BNOE,A ]"Em�;NO>@?B]BE,WBN1T ]BE-j-E,LOLONOE¡C�gi>@G,G1E1?UL AOWBNn]BE,A�N�ZE,�;KFV@?BAaAOWBNnCFE,AO��WBE1CMCFE,AnCME1AaKFj-Jl>@G[L\AaJsV;WBNp¢
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AOKMjmJ"CFE1A���WBK A^E1jkbBCME1?UL<AOKM�;?BKM�BGY>eLOKMX;E,jmE,?UL*J_E,N^L\W"NObSZE,A1� ¹ E1A<jmV�]h�E1CME1A�CMVcG1>@Wc��JsE1N^jmE[LOLON\>@KME1?UL*E1?BA^WBKMLOEWB?BE9ZE,LOWB]BEaJBCMWBA�]SZE,L\>@KFCMC[ZE,E7]BE1A<KFj-Jl>@G[L\AQ]B>@?BA*WB?�G1V;?UL\E���L\E�JB>@N^LOKFG1W"CFKFE,N1�
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C�gi>eLOjmV;A^JBHh�E,NOEnE,L7CF>mA^WBN^oq>@G,Ekjm>@KFA*]hgi>@]BV;JcL\E1N{WB?9JsV;KF?UL{]BE X�WBEkJ"CFWBA{>eL\j-V;A^JBHSZE1N^KF��WBEe� �<V;WBA(>YX;V@?BA
L\NO>YX@>eKFCFC[ZE�AOWBN¥CFE1A�]SZE1J"NOE1A^AOKMV;?BA¦��WBK�L\N\>YX@E1NOA^E1?UL~C�g 0QL\CF>@?UL\KM��W"ESE,?k]BKFN^E1G[L\KFV@?�]BEQC¨g�}�WBN^V;JsE@Te>@Wc� C`>eLOKMLOWB]BE1A
j-Vª¤@E1?B?"E1A1T¥�> Jl>@N^LOKFNS]BE7AOKMjkWBCF>eL\KMV;?BAD]BW�G1CMKFjm>eLDE,�_E1G,LOWSZE1E,A<>$X@E1GaCFE{jmV�]h�E,CFE 0�w�5~} 8a}�]BW�xQ�{w ��T
.1V�V;j�ZESA^WBN¥C¨g�}�WBN^V;JsE7�D8aKMb_E,CFKF?n>@?"]f=rZE1��WSZEQP@�;�;RU�����{V;WBA¥>YX;V;?BA¥W"L\KMCFKFA�ZE~Jl>@N¦>eKFCFCME1WBN^A�WB?kV;WcL\KFC¦ZE,C`>@bsV;N�ZE
JsE1NOj-E,L^LI>@?UL3]BE7NOE,JSZE1N^E1N,TB]BE7A^WBKMX�NOE�E,LQ]"E7GY>@NO>@G,LcZE1N^KFAOE,NQCFE,A3]SZE,JBNOE,AOA^KFV;?BA,TBCFE{CFV;�@KFG1KME1C � N\>@G �r�¨y<V;A!��KM?BA
>@?B]§y{V�]B�;E,A{P@�;�UP;���
¹ E1A<V;b A^E1G[L\K�o�A�]BEaG1E,L^L\E ZE,LOWB]BE ZE,LI>eKFE1?UL*]hgi>@?l>eCM¤�AOE,N �t CME1A<]3ZE1JBN^E1A^AOKFV@?BA7E,L�CFE,WBNOA<CFKME1?BA{>YX;E1G CFE,A�JBN�ZE1G1KMJBKML\>eL\KMV;?BA,TQZE1C[ZE,jmE,?UL�G,NOWBG,K`>@C ]BW/G[¤�G1CFE ]BEnC�g�EY>@WhT
]l>e?BA*CFE(j-Vc]h�E,CFE>0�w�5~} 8a} 1

t C¨g|ZE[X;V;CMW"L\KMV;?r]BE,A(J_E,N^LOWBNObl>�L\KFV@?BA�E[L(]BE1A(J"N�ZE1G,KFJBK�LI>eLOKFV;?"A1T CFV;N^AO��WBEkCME�G,CFKFjm>eL<E1ApLajmV�]BK��QZE A^E1CMV;?
WB?�AOGsZE1?l>eNOKFV¡]BEaGIHl>e?B�;E1j-E1?UL{G1CMKFjm>eL\KM��W"E@�

¹ E1AQN�ZE1G,E1?UL\E,A�AOKMLOWl>eLOKFV;?BADG1CMKFjm>eL\KM��WBE1A~E,L3HU¤c]"NOV;CMV;�;KF��WBE,A3]BK 4-G1KFCME1AD��WBE7C�gi}�WBNOV@J_E�>�G1V;?"?�W"E1ADt-KM?BV;?c¢]l>eLOKFV;?"A1T;L\E,jmJh�E,L\E,A1T�GY>@?"KFG1W"CFE3t¡?BV@WBASV@?�LSKF?"G1KMLcZEk�>�>@bsV;NO]"E1NDC`>(��WBE1ApL\KFV@?0]BE<G1E,L^L\E<oq>_�G1V;? �Uz G1KsE1?BG,V;NOEeT
?BV;W"A�?hg�>eCFCFV@?BAdJl>eA0NOE,JBNOE,?B]BNOE ]l>e?BA�CFE/]SZE,LI>eKFC<CFE1AdG1V;?BG,CFWBA^KFV;?"A0]BE9G1E[LOLOE ZE[L\WB]"E��qG,o|�SAOE,G,L\KMV;?��B�i«
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