
����������	�

�����

�����������	���	��������! #"%$�&('�)+*, �-.&()0/1�! #'�23*.-.4�56*.&7 #'�2
)8'�9;:<)04�2�2�&()0'�=>&7"?&@*BA<&(23*.-.&($�4C*.&( �'�2

DFE�G(HJILKNMPO�HJGCDBQ�R�I+S
T0U(VFWFXY�Z\[�]_^a`L[�]_b6c�^dZ�e�f6gihkj�^

l>m�n go]�p.q�W0rds.s,t

uwv j�xyx!z n by{|bBV}zd~kg_^ n�� [.j n�� [.f�z�f ��� giZ�e��^\]_^F�.[ n giz��

�}�#���\�J�|���
�C�k���}���J�o���3�o�d���F�B�d�� .��¡¢�J�¤£J�3��¡(���o��¥�£J¦��7£d§��F�J |���o¨©�7�_ª���ª7�.��§a����¡7���_�J�(�\«¬�(£¬ª�£d­. ��7�� k���(�.�

 ©­k§}®|��¡L£J¦#ª�£d§°¯|£3 .�� ��(�C�o Fª�£d§}®.�o |���(£3¡(�_�J�|ª
£d .�7�(¡(­6ª��(�o£d k��£J�d��¡C§}­.�o�(�o¯.�o�_ª��J�7���J�C�7�(¡7­|ª��(­k¡(���\±

²+³y´3µ�¶d·3¸�¹�º#»�¶d¼_¸�µ
Y�zkZ�eBg_f6c�^J½.^ n}¾ ZJz,f�{�^°j�f6gih.j�^\]_b.W#j m c�[yc�e�^}[ n�� ^ n [�¿L¿ÀzkZ\c�[ n v W � ^dZ\[.x m [ v ^ � g_f6c�[!z m�n [ � j�Z\c�[�¿ m�n gÁxÂ^

¿(z.Z\c�[ n v�Ã ¾ÅÄ;Æ�Ç�È©É�È�Ê6Ë�Ì�ÍÉ W#Î¤g_c�e Ë ÇaÏÑÐ3ÐdÐLÏ Ë Ê W Ë É m�n g_xy^.WCz�f ��ÒÔÓ r.Õ\Ö Ó rk×!Ø n [.xÙz�Z\[.xF{6g_f�z�c�[ n giz3]
~kgÁ^JÎ m [�g_f6cdW�c�e6g v � ^dZ\[.x m [ v g_c�g_[.f�g v zÂxFj6]_c�g v ^Jc>[,¿ m�n g_xy^°f|j�xF{+^ n v}Ú Z\[.x m [kf�^Jf|c vÜÛ Î�e�[ v ^ m�n [ � j�Z\c�^dh.j�z©] v
¾ ×>ØÝ[�]o]Á[�Î¤g_f�½�c�e6g v ]og_f�^.W#c�e�^ m�n [.{6]_^JxÞ[�¿Cg_f6c�^J½.^ n ¿Àz.Z\c�[ n g_ßdz�c�g_[.f v ZJz�f�{+^F^\à�c�^Jf � ^ � {6báZ\[.f v g � ^ n gÁf�½�[kc�e�^ n
v ^Jc v [�¿âZ\[.x m [.f�^Jf6c v W�z�f � [kc�e�^ n Îãz3b v [�¿âZ\[.j�f6c�g_f�½yc�e�^�¿(z.Z\c�[ n v ×CØ�[ n ^\à�z�x m ]_^�c�Î¤[aZ�]iz v�v gäZJz©] m�n [k{6]Á^Jx v g_f
å Ø+z.Z\c�[ n g v z,c�g_[çæèj�xy^ n [ n j�x!é�z n ^Fc�[�Z\[.j�f6c}c�e�^Ff|j�xF{�^ n [�¿�¿(z.Z\c�[ n g_ßdz�c�g_[.f v [�¿ ¾ g_f6c�[�p�Wëê�Wìt�W_×_×_×äW|c�e�^a[ n�� ^ n
[�¿L¿ÀzkZ\c�[ n v {�^\g_f�½ n ^\]_^J~©z�f6c u q��0[ n g n�n ^\]_^J~�z�f|c uoí �7×
î v g_^Jf�ï(ð�j�^\g�îèÎ�z�f�½�ñ v m�n ^ v ^Jf6c�z�c�g_[.f � ^J~.^\]_[ m v z1¿ n z�xy^JÎ¤[ n�ò ¿@[ n Z\[.xF{6gÁf�z,c�[ n giz3]�Z\[.f v c n j�Z\c�g_[.f v [.fBxFj6]_ï

c�g m ]ogiZJz�c�g_~.^ v c n j�Z\c�j n ^ v z�f � c�e�^\g n z v�v [�Z�giz�c�^ �ôó g n giZ�e6]Á^Jc v ^ n g_^ v W�Î�e6giZ�e v e�[�Î v z m ^ n ¿N^dZ\c v g_xFgo]iz n g_c�bÅÎ¤g_c�e
c�e�^�f�[�ÎõZ�]iz v�v giZJz3] n ^ v j6]_c v g_f�Z\[.xF{6g_f�z�c�[ n gäZ v ¿N[ n Z\[.f v c n j�Z\c�g_[.f v [.fBf�[.fB]iz�{�^\]o]_^ � z ��� g_c�g_~.^ v c n j�Z\c�j n ^ v z�f �
c�e�^\g n z v�v [�Z�giz�c�^ �Bm [�Î¤^ n v ^ n gÁ^ v1Ú Z�¿�× u s�� Û ×
YCf6j�xy^ n z,c�g_[.f m�n [.{6]_^Jx v z�f �<m�n [.{�z�{6go]ogÁc�b � g v c n g_{�j�c�g_[.f v [�¿¤¿ÀzkZ\c�[ n v c�e�^Jf n ^\]ÁbÔ[.fôz,föz�f�z©]Áb6c�giZ v c�j � b

[�¿ ó g n giZ�e6]_^Jc v ^ n g_^ v × l ]_[.f�½¬c�e�^ v z�xy^F]og_f�^�z v ¿N[ n z ��� g_c�g_~.^�Z\[.xF{6g_f�z�c�[ n gäz©] v c n j�Z\c�j n ^ vFÚ�v ^J^!^.×ì½�× u ê6W�t.� Û W
îèÎãz,f�½÷z,f�z3]_b v ^ vèv c�z�c�g v c
gäZJz©] m�n [ m ^ n c
gÁ^ v [�¿�c�e�^�f|j�xF{+^ n [�¿#¿(z.Z\c�[ n v g_f�z�f�z©]Áb6c�giZ v Z�e�^Jx!z v [,¿ùøJú�û�ü¢ýoþ�ÿ÷¿@[ n x�×
` n ^dZ�g v ^ n ^ v j6]_c v [,¿�z v b|x m c�[.c�giZ�f�[ n x!z©]�g_c�b�z n ^}½,gÁ~k^Jf#W�j v g_f�½�`L^ n�n [.f#ñ v ¿N[ n xFj6]äzBz�f � î�z�f ò ^\]�Z\[.f6c�[.j n v ¿@[ n
^J~©z©]Áj�z,c�g_f�½�g_f6c�^J½ n z©] v ×��.[kxy^y^\à�c�^Jf v g_[.f v c�[�[.c�e�^ n Z�]iz v�v ^ v [�¿>z�f�z3]_b|c
gäZ v Z�e�^Jx!z v z n ^yz3] v [ v c�j � g_^ � ×��¤e�^
Z\[.f6c�^Jf6c�[�¿�c�e6g v c�z3] ò ZJz�f�{+^�¿N[.j�f � g_f u t��(×
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���°¸#µ��J¶d·kº�»,¶d¼_¸�µ��
l xFj6]_c�g m ]�giZJz�c
gÁ~k^ôZ\[.xF{6g_f�z�c�[ n giz3] v c n j�Z\c�j n ^���g v z v ^Jcy[�¿�[.{��¢^dZ\c v���� �õÎãgÁc�e v gÁßJ^�� � � v j�Z�e�c�e�z�c

¿@[ n z3]o] ¾ WCc�e�^�f|j�xF{�^ n���� [�¿>[k{��¢^dZ\c v [,¿ v g_ßJ^ ¾ g v�� f6gÁc�^.× �¤e�^�^Jf6j�xy^ n z�c
gÁf�½ ó g n gäZ�e6]_^Jc v ^ n g_^ v"!FÚ$#,Û [�¿
xFj6]_c�g m ]�giZJz�c
gÁ~k^!Z�]iz v�v �¬g v � ^ � f�^ � {|b !FÚ%#�Û Ä'&)(+*-, � � �/.10 Ä2& �+3 Ç � � ¾ .10 ×
� z�f6bçZ\[.xF{6g_f�z�c�[ n giz3]âZ\[.f v c n j�Z\c�g_[.f v [.f�xFj6]Ác
g m ]ogiZJz�c�g_~.^BZ\[.xF{6gÁf�z,c�[ n giz3] v c n j�Z\c�j n ^ v W n ^\]iz�c�^ � c�[Fg_f|c�^J½.^ n

¿(z.Z\c�[ n g_ßdz�c
gÁ[kf v W�c n z�f v ]iz�c�^PgÁf6c�[ v g_x m ]_^¬¿@[ n x v ¿@[ n c�e�^áz v�v [�Z�giz�c�^ � ó g n giZ�e6]_^Jc v ^ n g_^ v × Ø�[ n ^\àÝz,x m ]_^<c�e�^
[ n�� g_f�z n bB¿Àz.Z\c�[ n g_ßdz�c�g_[.f�[.f4� Ã ¾�Ä � � Ç � Ì�5 � �76 � Ì98 ÐdÐ3Ð � � Ê � Ì9: W ��;=<Ä � É W � É � ��W1> É Ó r�g v z v�v [�Z�giz�c�^ � c�[yc�e�^?A@



B [.f v c n j�Z\c�g_[.f `L[�Î¤^ n v ^ n g_^ v & �AC Ê6Ë��+C ÊED ÊEF � ó g n giZ�e6]Á^JcF�.^ n gÁ^ v & �AC Ê6Ë��AC ÊED Ê ¾ .10
� j6]_c�g v ^Jc ^\à m=GEHÊ 3 Ç D ÊÖ !FÚ F Ê ÛJI ^\à mLKMHÊ 3 Ç D ÊÖ !FÚ Ö #,ÛON
�.^Jc ^\à mPG HÊ 3 Ç Ú-Q r Û Ê . ÇÖ D Ê !FÚ F Ê ÛJN ^\à mLK HÊ 3 Ç Ú-Q r Û Ê . ÇÖ D Ê !÷Ú Ö #�ÛON
�.^dh.j�^Jf�Z\^ r

r Q D !FÚ F Û r
r Q D !FÚ$#,ÛB b�Z�]_^ HÊ 3 Ç
R Ú Ö ÛÖ ]_[.½ r

r Q D Ê !FÚ F Ê Û HÊ 3 Ç�R Ú Ö ÛÖ ]_[.½ r
r Q D Ê !FÚ Ö #�ÛSUTWVYX�Z\[^]�_ B [kxa{6g_f�z�c�[ n giz3]�Z\[.f v c n j�Z\c�g_[.f v z,f � ½.^Jf�^ n z�c�g_f�½Â¿Nj�f�Z\c
gÁ[kf v`.£3¡�¯6£J¥L��¡C�(��¡7�o���Pa�bdcfe
g & �A3 Çih � c �
j �J 6«}¦ £d¡Uk��o¡(�_ª7�.�o�����7��¡(�o���=a�bdl�e�g & �+3 6 h �Am .�0 ±\n@ F�(�.�¤®.�o�d�J¡7�_�J�(�

¦i­k |ª��(�o£3 .� jEo � Ê ���C�7�.�¤ �­.§}®|��¡�£�¦��7�(¡7­|ª��(­k¡(���¤£J¦0�(�Mp�� m ¥C�o�(�rqaª
£d§�¯6£d k�� ��(��±
srt ýMuwvyxÜøfu{z\þA|�x}uw~ t zfuwviþ+|�� u �#��[�¿\��W v b|xF{�[,]�giZJz3]o]_b � ^ � f�^ � {|br� u �#� Ä Æ (+*�, Ú$�����r��� 6 ������� ÐdÐ3Ð Û ×��ãe6g v
Z\[.f v c n j�Z\c�g_[.f�c n z,f v ]iz�c�^ v ^dz v g�]_bBg_f6c�[ ó g n giZ�e6]_^Jc v ^ n gÁ^ v W�f�z�xÂ^\]Áb

� Ú$#�Û Ä��(A*�, Ú r � � � � .�0 � � � � . 6 0 � � � � . � 0 � Ð3ÐdÐ Û Ä ^\à m)��
HÊ 3 Ç !÷Ú Ö #�ÛÖ ��2�
Ø�[ n ^\àÝz,x m ]_^.W�c�z ò g_f�½r� Ä�� c�e�^ v ^Jcè[�¿ m�n gÁxÂ^�f6j�xa{+^ n v ]_^dz � v c�[!Y�j6]Á^ n ñ v ^dhkj�z3]ogÁc�b

� Ú%#�Û Ä�H�A3 Ç r¾ 0 Ä��� *E��� r � Ë .�0 � Ë . 6 0 � Ð3ÐdÐJ� Ä ^\à m ��\HÊ 3 Ç
� Ú Ö #,ÛÖ ��Ú r Û

v g_f�Z\^�^J~k^ n byg_f6c�^J½.^ n ZJz�f�{�^°j�f6gih.j�^\]_b�¿(z.Z\c�[ n ^ � g_f|c�[Bz m�n [ � j�Z\c>[�¿ m�n g_xy^�f6j�xF{�^ n v ×�Lz�{6]_^ r m�n ^ v ^Jf|c v c�e�^ ó g n giZ�e6]Á^Jc v ^ n g_^ v z v�v [�Z�gäz,c�^ � Î¤g_c�eÂ[ n�� g_f�z n b�¿(z.Z\c�[ n gÁßdz,c�g_[.f Ú � j6]Ác
g v ^Jc Û W v hkj�z n ^Jï ¿ n ^J^
¿(z.Z\c�[ n g_ßdz�c
gÁ[kf Ú �.^Jc Û W6[ n�� ^ n ^ � ¿ÀzkZ\c�[ n g_ßdz�c�g_[.f Ú �.^dh.j�^Jf�Z\^ Û z,f � Z\b�Z�]ogiZ�¿(z.Z\c�[ n gÁßdz,c�g_[.f Ú B b�Z�]_^ Û ×��¤e�^Jb v e�[�Î?z
m ^ n ¿N^dZ\c}z�f�z3]_[.½.b�ÎãgÁc�e�c�e�^FZ\[ n�n ^ v m [.f � g_f�½ m [�Îù^ n v ^ n g_^ v ¿N[ n j�f6]iz�{�^\]o]_^ � v c n j�Z\c�j n ^ v ×P�¤e6g v c�z,{6]Á^Fz.Z\c�j�z3]o]_b
m�n ^ v ^Jf6c v {6g_~�z n giz�c�^ v ^ n g_^ v � Ú D Õ F Û Ä�& �+C Ê6Ë��AC ÊED ÊEF � z�f � � Ú D Õ #�Û Ä2& �+C Ê�Ë��AC Ê�D Ê ¾ .10 Îèe�^ n ^�~�z n giz�{6]_^ D WZ\[.f v g � ^ n ^ � z ��� g_c�g_~.^\]_b.W+x!z n�ò v c�e�^}f6j�xF{�^ n [�¿��#ï(Z\[.x m [.f�^Jf6c v ×

��³���µ\	
���#¶d¼ »��d»+�\�
��	
�
� j6]_c�g m ]�giZJz�c
gÁ~k^�Z\[.x m [ v g_c�g_[.f v ]_^dz � c�[�z�f�z3]_b|c
gäZ v Z�e�^Jx!z v Î¤g_c�e � g �#^ n ^Jf6c�c�b m ^ v [�¿ v g_f�½.j6]iz n g_c�g_^ v W�zkZJZ\[ n�� ï

g_f�½!c�[ac�e�^aZ\[.f v c n j�Z\c�g_[.f�z�f � c�e�^ ó g n giZ�e6]_^Jc v ^ n g_^ v [,¿âc�e�^�Z�]iz v�v [�¿�Z\[.x m [.f�^Jf6c v ×
U@¿�c�e�^÷Z\[kx m [.f�^Jf6c v z n ^Fp�Õ�ê�Õ�t�Õ �E�E� c�e�^Jf !FÚ$#,Û Ä & �A3 6 ¾ .10 g v ^dhkj�z3]Cc�[ � Ú%#�ÛYQ r.W+Î�e6giZ�e�g v ò f�[©Îèf�c�[e�z3~.^!z v g_x m ]_^ m [�]_^çz�c # Ä r.×�¡�f c�e�^y[.c�e�^ n e�z�f � W0go¿>c�e�^!Z\[.x m [.f�^Jf|c v z n ^ m�n g_xy^Bf6j�xa{+^ n v W �)¢[.{6g_j v

g_f|~k^ n v g_[.f?z m�m ]og_^ � c�[ôY�j6]Á^ n ñ v ^dhkj�z3]og_c�b Ú r Û ½�g_~.^ v � Ú%#�Û Ä£& � *E�}Ë .10 Ä£& Ê 3 Ç{¤E¥ Ê�¦Ê ]Á[k½ � Ú Ö #,Û W¤e�^Jf�Z\^<z
]_[.½|z n gÁc�e�xFgiZ v g_f�½.j6]iz n g_c�b<z�c # Ä r°¿@[ n � Ú$#,Û ×¨§<^!z n ^Fc�e6j v ¿(z.Z\^ � Î¤g_c�e ó g n giZ�e6]_^Jc v ^ n g_^ v e�zd~kg_f�½áz m [�]iz n[ n z�]_[.½6z n g_c�e�xFgiZ v g_f�½.j6]iz n g_c�b.×<Ø�[ n xFj6]_c�g v ^Jcyz�f � v ^JcFZ\[.f v c n j�Z\c�g_[.f v WCc�e6g v ]_^dz � v f�z�c�j n z3]o]_bôc�[¬z�f�z3]_b6c�giZ
v Z�e�^Jx!z v [,¿âc�e�^�¿@[ n x

� Ú D Õ #,Û Ä'©Eª
« ¥ 0 ¦J¬ Ú D Õ #�Û Õ ­ Ú$#,Û Ä ®#¯Q±° �³² Ú$#�Û [ n ­ Ú$#,Û Ä ® ]_[.½ r#�Q�° � ²<Ú%#�Û ÕÚ p Û

?µ´



Î�e�^ n ^ ¬ Ú D Õ #,Û z�f � ² Ú$#�Û}v z�c�g v ¿@b v [.xy^ n ^J½.j6]iz n g_c�bôZ\[.f � g_c�g_[.f v W�Î�e�^ n ^dz v ¿@[ n v ^dhkj�^Jf�Z\^�z�f � Z\b�Z�]_^�Z\[.f�ï
v c n j�Z\c�g_[.f v W�c�e�^ v Z�e�^Jx!z v {�^dZ\[.xÂ^

� Ú D Õ #�Û Ä ® Ú D Û#¯Q±°+Ú D Û �^² Ú D Õ #,Û z�f � � Ú D Õ #,Û Ä ]_[.½ r#¯Q±°+Ú D Û � ² Ú D Õ #,Û �Ú ê Û �#³@²+³"¶}µ�º{����·f	�¶d¼ä¸#µ�¸
·¨·O	�»�¶J¸0·©¼y¸A	�¶d¼ä¸#µ��.³ � gÁ~k^Jfº¹ Ú%#�Û Ä &¼» �|¾ .10 c�e�^ ó g n giZ�e6]_^Jc v ^ n g_^ v z v�v [�Z�giz�c�^ �
Î¤g_c�e v [.xy^¤¿(z.Z\c�[ n gÁßdz,c�g_[.f m�n [.{6]_^Jx Ú ^.× ½�×�g_f å Ø+z.Z\c�[ n g v z,c�g_[�æ�j�xy^ n [ n j�x!é�W½¹ Ú$#�Û Ä Ú p Q � Ú%#�Û�Û . Ç [ n ¹ Ú$#,Û Ä
^\à m Ú & Ú � Ú Ö #�Û
Q r Û¿¾ Ö Û Z\[.j�f6c v c�e�^>f6j�xF{�^ n [�¿#[ n�� ^ n ^ � [ n j�f�[ n�� ^ n ^ � ¿(z.Z\c�[ n g_ßdz�c�g_[.f v [,¿ ¾ g_f|c�[°g_f6c�^J½.^ n v Ó
p Û Wkc�e�^}h.j�^ v c
gÁ[kfBg v c�[ � f � c�e�^}z v b6x m c�[kc�giZ�{+^Je�zd~kg_[.j n [�¿#c�e�^ v j�xyxBz�c�[ n b°¿@j�f�Z\c�g_[.f�À Ú$Á0Û Ä & Ç�È � ÈiÂ » � ×§�e�^Jf ¹ Ú$#,Û e�z v z m [�]iz n v g_f�½.j6]iz n gÁc�b<z�c # Ä ° W0Î¤g_c�e v [kxy^°¿Nj n c�e�^ n Z\[.f � g_c�g_[.f v WLU ò ^Je�z n z v e�[�Î¤^ � u q3�
c�e�z�cUÀ Ú$Á�ÛYÃ ® Á
Ä W|z�f �yó ^\]iz�f�½k^ u rJ��^\à�c�^Jf � ^ � c�e6g v n ^ v j6]_c�¿N[ n ¹ Ú$#�Û Î¤g_c�eF]_[.½|z n g_c�e�xFgiZ v g_f�½.j6]iz n g_c�b.×=�¤e�^ v ^n ^ v j6]_c v W#Î�e�^ n ^dz v Î¤g_c�e � g �#^ n ^Jf6c�c�^dZ�e�f6gihkj�^ v [�¿ m�n [|[,¿
W#ZJz�f¬{+^y{ n [.j�½.e6c�c�[¬��g_f�½.j6]iz n g_c�b l f�z3]_b v g vyu p��L¿@[ n
^J~©z©]Áj�z,c�g_f�½!c�e�^FZ\[|^�Å�Z�gÁ^Jf6c v [�¿�z m [�Îù^ n v ^ n g_^ v ÎãgÁc�e�z3]_½.^J{ n z3giZFz�f � ]_[.½|z n gÁc�e�xFgiZ v g_f�½.j6]iz n g_c�g_^ v ×¡�fyc�e�^è[.c�e�^ n e�z,f � W�¿@[ n ^\à m [.f�^Jf6c�giz3] v g_f�½.j6]iz n g_c�g_^ v W�z v g_f�¹ Ú$#�Û Ä ^\à m Ú Ç0%. Ç Û W�c�e�^ v z ��� ]_^Jï m [�g_f6c�xy^Jc�e�[ �z m�m ]og_^ v°Ú z v Î¤^\]o]âz v g_f�c�e�^aZJz v ^}[,¿ m [©Î¤^ n v ^ n g_^ v\Û c�[F^ v c�g_x!z,c�^}c�e�^ v j�xyx!z�c�[ n bF¿@j�f�Z\c�g_[.fÆÀ Ú$Á0Û�uÈÇ W í �(×�#³W�0³�É8¶E	�¶d¼W�J¶d¼ »Ê	
�"ËL·3¸
Ë7��·3¶d¼�����¸
·F¶Ê�
�%µ#º7�Æ�7��·�¸Ì·�·J	�»�¶J¸8·Ê�.³ B [.f v g � ^ n g_f�½¬c�e�^y{6g_~©z n giz�c�^ v Z�e�^JxBz v� Ú D Õ #,Û z n g v gÁf�½1¿ n [.x xFj6]_c�g m ]ogiZJz�c�g_~.^�Z\[.x m [ v g_c�g_[.f v Î�e�^ n ^�¿ÀzkZ\c�[ n v z n ^¤x!z n�ò ^ � {|b D W�Î¤^¤Î�z�f|cLc�[}z v b6x m ï
c�[.c
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