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O542&X2!O3L&c*2&+,4%&+% &"2YX&rB&F%L&"O$%�&BO2E2;+&+5&"2".!$&+% &.#6%&
+5&���&-"4%&!$E%&Xm242&F2&Gu���KL&\:*,%�&$5HS&+% &"2"&.!$&+% &!$3&'O&\54S&
.+,S&+5&$%+,&!B$2"'2$%&/<.:&+% &�2,&",&EO5'2&+% &*2B4%&i62&+,%&Gu���KL&
/R*,%�&BO2E2;+&+5&!X@¸E2Y&�2$4R&Fx&EO&!4>2)@,/&+,4%&+% &!$3&D+&+�4&
*2&.+,2&EO5'2&+% &!$E%&7,&+�4&*2&-�2�%$&O5H2&Gu���KL&X�F%�&;5&.+,2&
EO5'2&+% &!$3&O5&8*%&"2".!$&+,&+% &Xm242&F2&Gu���KL&"2YX'T�&\:*,%&.+,%&
+5&EO5'2&+% &*2B4%&;R!'/&i62&+,42&F2h&7,&Ds,&8**%&`2E!f/&D+3&;24%&
+% & !$3&8*%&;UH$&BT&-�2�%$&+% & !$E%&#56&\%42&F2& Gu��uvKL& 04&rBS&*%&
*U.U!>/&-!/@,�&.2/T&ZH%&\R&Hg&OwL&
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i��&+2&tE24&8*&D\4&+9&H!/!'!>ES&+% &":'2)'$5+4&*%&`2E!f/&+% &D\4&
E2;+&�2,2&Xm23&;24%&'2$%&.!$\24&+% &!$3&"2$4&+,4%&+% &!4EBS&+9&W,&
B?6/2&OVL&04&Xm2'S&+% &!'(E&BT&*.*%&-!>+&tE24&\%4%&E5§E&.2/&OV&D+&8=OT&
E2;+&7,&8*+% &M,24%&+% &!$3&CR&Xm2E2&;242&F2�&8*+% &"f2/&OR&$5HS&7,&
!B$2"'2$%&/<.:&7,&8*+9&*2BQR&+% &!$3L&04&*.+% &!$3&`2E!f/&+,42&
F2�&8=OT&[?e&7,&"!'y&+,42&F2L&

BO2E2;+&7,&8*+% &M,24%&+% &!$3&`2E!f/&Gu��uupu�K&

!!}O2|4&8*&"2".!$&+% &.#6%&+5&;5&8*R&+% &!$E%&O5H2&*BR"&$%&Z3�&
7,&8*+5&.!$\24&+,+% &-"4%&7,&-"4%&M,24%&+% &!$E%&`2E!P&X�&+,%L&!"7,&
;5&'%\R&EO5'2&+% &*<B?i&OV&8*&",&+% &;$/%&b3&+5E$S&*%&C,%&b3&>:"\24&+5&
$%+,�&7,&-"4R&\54S&B?@¸ES&+5&+: N%&b3&*?H!=>/&>:"&*%&C,+,�&.RX'2$%&
",\%&+% &CR/,&$%&Z+,&!#8*&>:"&+5&EO5'2&+% &*<B?i&ZH&BT&�2$%�&!;**%&>:"&
+2&>?ZY&*2�R"y&+% &~",&+% &`2E!P&X�&+% &Á+4%&+% &~",&#2&;23�&4Ox&/5&'O&
B,&;23H2h&!%/.&'O&.#6%&+% &${&BT&*%&+? #&$%+,&":')&+9&W,&`2E!P&X�&+% &
Á+4%&+% &~",&-"4R&8UH$R&*%&!#6+% �&7,&Ds,&8*&${&BT&*%&+? #&8UH$R&+% &�2,2&
8*&Á+4%&+% &*2B4%&CR&*2/&.2,&!#6+&\%L�&

ZE/&uu�&BO2E2;+&+5&Z,UC&+,42&F2&"2".!$& ���&-"4%&7,&-"4%&
M,24%&+% &!$3&+% &*2FL&!'X2,&EO&`/R/&O5/2&OV&D+&'O&BO2E2;+&;5&"2"&*%&
\:!(/&F2&'O&",B%µ,&+% &*<B?i&",B%µ,&+% &$5HS&+9&�B2&+% &!$3&8"!^F/&
4Ox&O5&*+/2&F2L&0*!$3&8*%&"O$%&EO&!4!f/&+,42&F2&D+&8*+% &-"4%&"2"&
�B2&O5&H3&OwL&+% '$&/.&OR&'O&!;4&$5HS&+2&`!/!4!>�'&+,&,O2&F2&84+9&
�B2&+% &!$3&Z'PE+&.!$\24&Xm2&*+/2&F2L&
BO2E2;+&+% &!$3&.#6%&+% &"2".!$&Xm23&;24%&+2&Z,UC&'V*%&OR&O5/2�&

;V*%&D+&-=E&"2".!$E2Y&O5/R&Fx�&Z,2>+&�2,2&.#6%&+5&!B$2"'2$%&/<.:&
/+&$242�&;O2Y&8*%&E2;+&�2,2&'>& D+E2&;242&F2L&�ESD+&EO2Y&Z,2>+&
E2;+&F2�&'O&.#6%&+5&$%+,&CR&Z/2&7,&8*%&'>&CR&+,/2L&
ZE/T&uJ�&uI�&0*+% &"f2/&-4?É24&+% &!$3&Z'PE+&F2&D+&BO2E2;+&

EO5'2&+% &*<B?i&+9&'%\R&",&*%&E2;+&;$/%&b3&+5E$S&*%&C,%&b3&>:"\24&+5&
$%+,�&7,&-"4R&\54S&B?@¸ES&+5&+: N%&b3&*?H!=>/&>:"(&*%&C,+,&!B$2"'2$%&
/<.:&BT&Z3L&'O2Y&'O&*?H!=>/&>:"&+5&>:"&+9&'%\R&+% &;$/%&b3&+5E$S&",&
�2$%L&0*+2&"@,A2B&O5H2&D+&BO2"!'y&^F24&+2&CR/,R&C2H&>:"&+9&'%\R&*%&
8�4%&'2$%&>?3U&+% &.2\$&*%&C,&;23H2L&+% '$&;.&>?ZY&*=\:+&+% &~",&#2&;2/2&
/.&OR&BO2E2;+&+5&BO2"!'y& ^F24&BT& `'%[&+,42&F2L& ED\&'O&>?3U& +% &
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`2E!f/&'2$%&Á+4%&",&#2&;24%&*%&"O$%&`'%[&+,/2&/5&B,&;2/2L&`�E�/´&
>:"&+2&>?ZY&",B%µ,&+9&8"!^F!/&+5&Á2U"4%&+% &!$3&F2L)&3+&.2,&Ds,�&"2�+&
+5&.20.$&+2&EO&/°E&^B,A&+,'2E2&HE2&OV&D+&+5g&CR&_!�&",B%µ,&+5&
\%i+,&;R!'/&4Ox&,O&*+/%&OVL&
ZE/&u��&3+&.2,&BO2"!'y&^F24&BT&>?ZY&C,&;2/2�&/.&BO2E2;+&

8*BT&`'%[&+,/2�&-"4%&*2F&.#6%&+% &${&+5&!$3&b3L&Ds,&8*%&-"4R&8UH$R&
*%&${&+5&*2/&.2,&*=\:+&+% &~",&+% &`2E!f/&+% &Á+4%&",&7,&`2E!f/&+% &
Á+4%&+% &*2B4%&+9&'2E?&BT&!#6+% L&c*2&+,4%&*%�&'O&-"4%&/F2&-"4%&M,24%&+% &
!$3&`2E!f/&+,/2L&

$5HS&+% &!$3&`2E!f/&7,&!B$2"'2$%&/<.:&+% &!$3&Gu��u�pu�K&

!&}Ds,&'O&8*&"2".!$&+% &.+,%&+5&;5&*2>2,A&;4/2&+% & !$E%&O5H2&
.!$\24&+,+% &8*+% &${&+5&.RX'2$%&",\%&+% &CR/,&$%&Z3�&7,&!;*&`+2,&
.#6%&+% &${&*%&8*4%&D+E2&F2&�R+&'V*2&OR&'O&.+,%&+% &${&*%&CR&+,%�&-F2)/®&
8*+5& `2E!P&X�& +% & Á+4%& +% & ~",& 7,& 8*+% & *2B4%& !#6+% L& !'7,& 'O&
0123!$ES&+9&C2Y!/&C2Y!/&+9&-[?e/2�&7,&-",2>S�&7,&84+% &*.&"2"S&+% &
+2,A&"!'y^F24&+% &!$E%&`2E!P&X�&+,%h&7,&!B$2"'2$2&/<.:&;5&84+% &*UH&
84+9&C2Y!/&C2Y!/&+9&-[?e/2&+% &.RX&,O/2&OV&8*+% &!$E%&CR&'O&'V*2&OR&+,%L&
!(;.&O2|4&`2E!P&X�&+,4%&+% &!$E%&"!'y^F24&BT&`'%[&+,%�&/.&*%&;.&/+&
'O&-"4%&7,&-"4%&M,24%&7,&0123$&+9&*2,R&B��$R&+% &!$E%&`2E!P&X�&
+,+% &.2O,&4&!4+$%&/.&/+&+5g&B4?nE&!B$2"'2$%&/<.:&BT&4&,O%L&!)Ds,&'O&
!4+$& +,& 8*& '%\R& +% & "2*& ;5& EO5'2& +% & *2B4%& OV& ;23&7,& 8*+% & !$E%&
`2E!P&X�&+,%�&-F2)/®&.#6%&+% &${&7,&.+,%&+% &${&\54S&BT&*%&+? #&$%+,&8*&
'%\R&+% &X2,S&+54S&+% &*xHS&",&$H23L&!*7,&8*&${&BT&*%&+? #&-"4R&8UH$R&
+% &�2,2&*2/&.2,&8*&",&!#6++,&8*%&0123!$ES&+9&C2Y!/&C2Y!/&+9&-[?e/2&
#?62+,&[?e&7,&"!'y&+,%L�&

-"4%&!$3&"2".!$&Xm24%&+% &"f2/�&BO2E2;+&+5&$5HS&/F2&!B$2"'2$%&
/<.:&+% &!$3&"2".!$&Xm24R&FRL*&
ZE/&u��&.#6%&+% &${&+5&!#6+4%&+% &"f2/�&BO2E2;+&!B$2"'2$%&/<.:&

*%&!4+$&;2/2&7,&Ds,&"2".!$&+% &.+,%&+5&;5&*2>2,A&;4/2&+% &!$E%&O5H2&
.!$\24&+,/2L&\5&.+,%&`^/?/& D+3&H3&F%h& !X¸R&�2$4%&+% &�2,2& !4>2)@,/&
D+E2&HE2&F2&D+&84BT&*%&+�4&*2&}EO5'2&+% &!$3�&F2&Gu���K&7,&+�4&*2&
-�2�%$&+% &!$E%&Gu��uvKL&;5&}EO5'2&+% &!$3�&F2&8*%&EO2Y&};4/2&+% &!$3�&
+O2&HE2&OV�&�ESD+&'O&"2".!$&.42L&0*R&DrE2!'!>&+% &"2$4&+% &!$3&.#6%&
+% &${&+5&Xm24%&+9&Z'PE+/2&FR�&BO2E2;+&+5&BO2"!'y&^F24&BT&`'%[&
+,42&F2�&;O2Y&'O&.+,%&+% &${&+5&`2E!f/&+% &Á+4%&+% &~",&7,&8*+% &*2B4%&
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!#6+&+,&$5HS&+% &!$3&`2E!f/&+,/2&G\%iT&u��u�KL&
0123$&+% &"2"S&*%&\5&`+2,&*%&_'O2,&D+E2&HE2&p&.+,%&+% &.!$\24&+% &

�2,2&7,&;UH$&BT&#56%&H3&.+,%&+% &�2,2L&EO&_F)&`/R/&O5&*+/2&OVL&�E2&
0123$&+% &"2"S&+5&ON24%&+% &!$3&3+&OR&.+,2&"E2)a&4Ox&O5/2�&3UÙE:&3X�&
Ç5N,�&;:!4E,�&4%&0*&`�&+2&8�,&0*&`+2,&*%&D\E2�&

!G$."7U%)"%C"_)B G*)%&1\Q%#*7"%GQZ*~*%12%-)%/1%C&�7B%)B %G$(%-)%
O+&B}+%e"+"%O"O%)B %C"X%]C)B %YQ1"+%)4%1&'%C&�"7B%)B %G$(%*,7%Gkp%
-�/"�%)[%RQP/)*"%X,8%O1$B%!)+B%)"%!G$."7%ZO�*§%-.K"*"%12%-)%
O"O%)B %5O+"A%)B %G$(%&~\/<%.¢l%)[%RQP/)*"%X,%u/1B3�%v�x�z8%.HC+B%
!)+B%)4%O"OU%)4%5O7B%C+%O+%G$(%;(%3_0$%&'%kB37"%#C%!"*%O+%!$%
.B*"%12%-)%O"OU%)4%YG�%@+%C&"3%CB%#*7"%.H+%)+%-./"%3"(0"%|]./"9$%
5Z*"9$%CB%G3*7,%.H+%12�%uk37%v��xvyz8%!G$."7%)"%*!%*)%3$"/"%
3"7"%3!%*)%-)%Q1%kZ&%7%14%3"(L%O"O%O+%O+&B}+%)B %!$%)4%-.K"*"%
12L%]CB%OHdf*/§%7"c%)+%.B7"%G3CCB%Q1%>"Xs%)4%-b+%O+Bc"7%7%)+%C)B 8!#%

ZE/& u��& $%i& ZH%& +O/2& OV& D+& .+,%& +2& ${& "!'y^F24& +% & !$E%&
`2E!P&X�& +,/2& F2L& EO& 0123!$ES& +9& C2Y!/& C2Y!/& +9& -[?e/2�& 7,&
-",2>S�&7,&84+% &*.&"2"S&+% &+2,A&Z'PE+&F2L&0*&.!$\24&+5&Xm24%&+% &
�2,2&7,&8*+% &${&+5&Zz24?*2,&!#6+4%&+% &�2,2�&E2;+&!4'2*p^F24�&7,&
!B$2"'2$%&/<.:&+5&[?e&+,/2&F2L&$5HS&+% &BtE&BT&O54%&C,&*%&",B%µ,&+% &
!4'2*&+2&"!'y&^F24&84+9&-[?e/2�&+% &�2,2&!M,2&7,&\:!(/&O5&;2/2&
F2L&&
!;*&`+2,&D+*R&+5mR&+9&-[?e/2&7,&D+*R&_!�&+% &-*2B2=E&12'&+% &

+2,A&bg&-[?e/2&84+% &�2,2&#: g&Hg&'^/?�&",&Z&;2/R&FR�&8*R&`+2,&
$5HS&+% &"2"&G*B^/K&CR&!B$2"'2$%&/<.:&",�&!;*%&'%&8*+% &X2,S&W,&,O4%&
7,&8*BT&Z,2>42&+,4%&+% &�2,2&}#: �&$%/%&F%�&^F242U/@,/&O5&;2/%&F%L&0*!$3&
0123!$ES&+% &+5g&CR&"2"&8*&}"!'y^F24�&7,&!B$2"'2$%&/<.:&+5&-[?e&
+,&\%/%&F%L&;.&$5HS&+% &!$3&"2".!$&`2E!f/&+,/R&FR�&/5&84+% &"2"&�B2&
O5&;2/%&F%h&7,&;.&c*2&O5/2�&/.&",B%µ,&+% &!4'2*p^F24&*%&-[?e/2&+2&
-Y>%,2&CR&8�&;2/2L&
ZE/&u��&0*&;24+2,R&+% &*2F&3+&`+2,&+2&"f$%i&;562&HE2&OVL&

EO5'2&4%&u��J&BT&"O$%&OR&+O&D\E2&F2&D+&BO2E2;+&+5&}"!'y^F24�&+% &
-=\,&;242&OVL&�ESD+&ZE/&BT&}",\%&+% &-=\,�&ZE2&OV&0*!$3&EO&BO2"!'yp
^F24&OVL&'O2Y&",&BO2E2;+&+5&-"4%&7,&-"4%&M,24%&7,&0123$&+9&*2,R&
B��$R&+% &!$E%&`2E!P&X�&+,42&F2&G\%iT&u����&uu�&u��&u�KL&EO2Y&u��u�&BT&
",B%µ,&4%&+O2&D+&BO2E2;+&+5&"!'y^F24&BT&-+%$%&`'%[&+,42&F2�&;5&
",B%µ,&+% &,O4%&+% &^F24&+9&"!'y/2&+% &`!/&Ds,&*%&.$&\%/2&OVL&+% '$&3+&OR&
_!�&+5&",B%µ,&+9&8"!^F!/&BT&Z4%&+9&-4?B!/&FR�&7,&'O&`'%[&G"2�+&
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ZH%&X$+,&0*%&u��I�&BT&*RiTH%K�&$5HS&+% &"2"&+% & !$3&`2E!f/&+,4%&+% &
!$3�&+% '$&'()&BT&3+&.2,&F2L&
ZE/T&u��&u��&;.&BO2E2;+&.+,%&+% &${&+% &!#6+4%&+% &+2E)&+5&":,2&+,&

$%/2�&/.&8*%&BO2"!'y&^F24&*%&.2O,&!4+$&+,&8*&'%\R&+% &"2*&;5&EO5'2&
+% &*2B4%&OV&Z&;242&F2�&/2D+&8*+% &!$E%&`2E!P&X�&+,%L&EO&}'%\R�&ZYH4&BT&
,iR&>:"&+9&'%\R&FR&E2&O5B.!$&+9&'%\R&EO&!''2\2^"\&OVh&\54S&+% &!$3&OR&
}EO5'2&+% &*2B4%�&+O2&;2&*+/2&F2L&*UC2'42&O5B.!$&+9&'%\R&+% &O54%&+9&
-!>+& OVL& -=//´�& >:"& +9& '%\R& !B$2"'2$%& /<.:& BT& FR�&7,& ;5& `2E!f/&
!B$2"'2$%&/<.:&+% &!$3&D+E2&;2/2&8*BT&*UC2_/2&8*+% &-=\,&+2&*.&+?#&
*!<B!$/&O5/2L&
-!C`2E&X2O%&!;*&'%\R&*%&O5�&\54S&.#6%&7,&.+,%&+% &${&+5&'%\R&+% &

X2,S&+54S&+% &*xHS&",&$H2E2&;242&F2L&0*+% &-!/@,��&8*%&'%\R&",&*2/&
.2,&!#6+2&;242&F2&!;**%&D+&'O&0123$R&$5HS&+9&-[?e/2&*%&[?e&7,&
"!'y&O5L&Ds,&*%�&'%\R&+9&"2"BE&$5HS&*%&!4+N/2�&7,&0*&/°E&+2�&D+&8*%&
!"#$%&BOR4S&BT&.b/%,%&"2"S&+% &̀ 2E!f/&+% &!$3&8"E5H&D+E2&HE2&F2�&/2�"E)&
F2&D+&'O&0123!$ES&+9&"2"BE&\[2&�2,2&\:!(/&-F'2&-[?e&O5&Hg&FRL&
^F242U/@,/&+9&Hg&-[?e/2&+5&ON24%&+% &!$3&${&+9&Z'PE+/2&FRL&

-�2�%$&+9&,R!/�&,2Ä&+% &"2"S&+2&ON2E2&;242&Gu��JvpJJK&

"+};.&'O&"!'y^F24&7,&!B$2"'2$%&/<.:&7,&'%\R&+% &!$E%&`2E!P&X�&
+,&X?+% �&/.&;R!'/&.+,%&+5&ZH%&$%&Z3h&"!7,&O2|4&-"4%&\54S&O2FS&+5&
;R!'/&.+,%& ",& ,i+,& 0123!$ES&+% & *.&->B)& +% & +2BS�&7,&84+% & *.&
-",2>S�&-F2)/®&84+% &*2,%&"2"S&+5&-UHR+2,&+,%�&7,&84+5&.+,%&+% &!*,&",&
>,+,&8*+5&D+*R&B4?nE&+% &O2F&;5&0*&+2B&+% &!$E%&/VE2,&O5&;UH$&BT&C%;+% &
#? 6'2&\%L&""'O&.+,2&84+% &*.&->B)&+% &+2BS&+5&-"4%&~",&$2\%&b3&D+*R&
!4;)4&^F24&BT&8�2&$%&;23H2h&0*!$E%&'O&B4?nE&8*&.+,%&+5&;UH$&BT&#56&
\%L�&

D\4& +9& H!/!'!>ES& +2& X,B5�+()& ,2Ä& +% & "2"S& +5& ;R!'/& .+,%�&
}-�2�%$�&",&^F242U/@,/&+,4%&7,&8*%&;UH$&BT&#56&\%4%&+% &*BE&O5/2&F2L&
ZE/&Jv�&0*&"@,¢#%\&+2&Z,UC&-CR&/+&04&.!$\24S&+% &!'(E&BT&;5&

CR&'A)4&D+E2&HE2&F2&8*+% &8º$%i&+% &*2F&O5/2&OVL&ZE/T&u�&*%&$%+,&u�&
/+&"!'y^F24&7,&!B$2"'2$%&/<.:&+% &!$3&`2E!f/&+% &!'(E&BT&Owh&ZE/T&
u�&7,&u�&'%\R&+% &̀ 2E!f/&+% &!'(E&BT&OwL&;.&BO2E2;+&̀ 2E!f/&+% &-4?É24&
":,%&+,&$%/2�&/.&;R!'/&.+,%&+5&Xm2E2&;242&F2L&E !"&[�\&Xm23&`E5H&
D+E2&HE2&OV�&};R!'/&.+,2�&;R!'/&OR&,O/2&F2h&8*%&'>&D+3&!.42&#56&
D\E2&;2/2L&
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ZE/T&Ju�&JJ�&0*&Xm2'%&+2&!4A2)E+&+2E)&0*+% &.2\&*B�2E2&HE2&OV�&
BO2E2;+&+5&-"4%&\54S&O2FS&+5&;R!'/&.+,%&+% &!*,&",&,i+,&0123!$ES&
+% &*.&->B)&+% &+2BS�&7,&84+% &*.&-",2>S�&-F2)/®& 84+% &*2,%& "2"S&+2&
-UHR+2,&+,42&F2L&0*&`+2,&'O&*2U+% !/+&,R!/&*%&84&"2"S&+5&.+,%&",&�2$&
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+5& '2"*& 'Ox& $%& ;2/%& b3& \%i2& ;23H2�& ;O2Y& *%& '%&Z3& F%L!'& EO& !'X2,&
-*UC2!'/&OV�&�ESD+&EO&\?�2�B2�&+5&*�%&",B%µ,&+% &*B24&'2^/!'+/2&3'U&
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!$3�&/F2&}$5HS&+% & !$3�&O5/2&F2& !;*%& }"2".!$�&+,+% &Xm2E2&;2/2&F2&
Gu����&u�KL&"2".!$&+% &!$3&Xm23&;24%&'2$%&\54S&"[?&'>&D+3&;2&X?+% &F%h&
-.�&;V*%&D+&.!$\24S&+9&X,.R&*%&*U.U!>/&!4\k[&!'[%(&|"&*%&+O/%&F%�&84+9&
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.!$\24&Xm2E2&+,/2&F2�&};5&"!'y�&7,&!4n+"N�&7,&!4B)$�&7,&"2!"ES&
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-X:+&Xm23&;2/%&Ow�&"2*&Z4%'2$S&+5&+\2!"&!*e&4Ox&+,&*+/RL�&G0«2�&
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4Ox&D+E2�&84+2&8e2,&/.&bZ&F2&;.&'%&!B1&*%&#? 62+,&!4+2$%&H3&F%L&
0*+% &.;23�&OB&+O&*+/%&Ow&D+&84&.!$\24S&4%&84+% &8e2,&+5&.423&,i2L&
84+9&BU[2&EO&*?!4!f/&+,4%&FR& D+&'%&",B%µ,&+% &*2F&3+&*OR&*<.=>&



!$%"

.423&,iT�&!;*+2&Z4=\&8=OS4%&!B1&*%&84+% &`^F24&+% &.2\&*%&!$E2&F2L&&
3+&/?$42�B+&|"&*%�&OB&Z;&B*RO&+% &${&+% &�2,2&#? 623&;2/%&OwL&;.&

4E2&!4EB&EO&+O/2&OV&D+&OB&8*+% &${&+% &�2,2&.X23&H3&Ow&G,5!BES&����&
�h&0Ds�&u��K�&/5&EO&ZB&/�,&7,&OB2,%&`2,!<C+&8e2,&+2&!'[%(&/�,&",&
8º$%i&+,/2&OVL&;.&OB2,2&."!/^B2&bZ&F2�&/5&OBT&"2"S&+9&�B2&!B$R&
G %̀@,/S&J�I�K�&OB2,2&8e2,&bZ&F2&Gu&"/,*&I�Jv�&JuK�&7,&OB2,%&"2"&>5&
D\3&H3&F%&G %̀@,/S&JJ�u�h&0Ds�&��J�h&/R/?*&I��K&ER[?&B*RO&+% &${&+% &�2,2&
G`+2�&u��KL&OB2,2&`2,!<C+&[?!e+,A�&0*R&+2,A�&3+&C2'&*%�&0123!$ES&
+% &*B24&F2&;5&3+&B%B4%&+% &${&+% &�2,2&.X23&H3&F%L&OB&-"4%&s*O&+% &B%B4%&
p&ER[?&B*RO&}",B%µ,&+% &B%B4%�&+% &�2,2&.X23&H3&OwL&"�$?*&4%&+O2�&}�ESD+&
OB2,2&CR&s*O�&;5&B*RO&OV�&.!$\24&bZ&OV�&Gu&+? @,�&���KL&
`!/D\4�&B2!*+�&7,&'2j()+&"2"&.!$E2Y�&7,&`2E!f�&+% &D\4&Xm23&

H3&.!$\24�&0123$&+% &8e2,&+5&.423&,i4%&+% &!$3&Z'PE+&F%L&Z;�&OB&
�R+&8*R&`+2,&",B%µ,&+5&`*�&+,4%&'2$%&.4%&,O/%&Ow&!;*&`+2,&0123$&
.42&,O/2&F2�&"2"S&+9&�B2&+% &!$3&${&",&!4C),&,O4%&+% &�2,2L&OBT&",B%µ,&
+9&Z[R(T&`2a&+,4%&+% &!$3&!4,=/,&"[?�&+5&.!$&+,4%&+9&Z'PE+/2&4Ox&
OVL&0*+% &.;23�&B*RO&+2&${&OBT&OB2,%&"2"S&*%&[?e&+,/2&OVL&E:O�2&4%&!$i2�&
}",&ED\&;V*2&'O&¿E5!/&BT&OV�&'V*%&OR&OB&CR&¿E5!/&BT&X$T�&/5&3+&\:*,%&*%&
*OC2!H/2&,i/%&Ow�&7,&8*+% &"?y&ER[?&+2&${&OBT&*.&"2"S&*%&[?e&+,/2&OV�&
Gu&E:O�2&u��KL&OB2,2&`2,!<C+&[?!e+,A&+% '$&${&.O23&;24%&+2&"@,A2B&
4Ox&OV�&.!º+&OB2,2&!4,=/,&[?!e+,A&CR&B*RO&+% &${&+% &.O23&;24%&+% &�2,2&
`2a&O5/2&OVL&
$%'RE&!4EBS&+% &->R4&"2"&+% &!$3&.!$\24&̀ !/^F2"4&.!$\24&F%L&"2"R&

"[?&+% &!*,&",&O2F&,i/2&F2�&*2U+% !/+&|"&*%&-"4%&"2"&"[?&BT&^F242U/@,/&
+,/2&F2L&0*+% &.2\&"[?&+5&8*&"2"R&+% &^F24&",&B2,&D\E2&;2/2&F2&;5&B,%&
;24%&+% &E5§E&F2L&EO&-ÖE2*&+9&BU[2&!4^*U\%O&8*&.2/&+2&3+&`+2,&G3+&
":'2)'$5+4&E2&#!'K& .44%& +% & FR&;5&Z4%& '2$R&FRL& "2"R&+% & !$3&"[?&+% &
`!/^F2"4&8*&BO24&'2^/!'+/2&+2&3+&̀ +2,&F2&!;*%&\%i4%&+2&OBT&*�C2§E&
!B$2&OV�&"2!"ES&+% &!$3&B*RO&G`!/|"K&+2&`!/^F2"4&;.&'O&r: *&",&B,2&
F2L&&
EO&!'X2,&D+&B*RO�&äR^/�&"2!"ES&+% &!$3&B,%H2&E[2E2O&BT&"2E2&;2/2&

OV�&

O+6*<%Q1%1&"+B%1,%5O+"AU%)B %)"+d%I"/$%-)/"%0/"L%Q1%1&"+B%5A&f%)B %
)"&U%)B %)"+d%)<9$"%0/"�%���%-)%]C)B %)4FB%K"7B%CB%1&%$40%9_0B%14%3"(=8%
���%@+%/14Q"%7B%1&%CkU%)B %5A&f%)"%!4�%]C,%O+%$".%-./"8%���%3!%Q1%
5O7"%>"d%.4�!G$%)+BL%���%&B+"%A&s%."C%!;*B+U%)4%A&s%�1+"(0"�%���%
@+%]7)B %5A&f%)B %)"&U%)"%!4�%RO%]�"%$B0"���%*�k,%]C7B%!;*U%)B %O"O%



!$&"

)"%!4�%]�"%G$/"L%���%u/c"�%w�xwNvyz8%

ER[?&4%&EO&*U+% /&D+E2&F2&D+&'O&"2!"ES&+% &^F24&",&B,4%&+% &!$3&ZE2&
F2L&8*4%&+O2�&};V*%&D+&B4?nE&+2&"?yh&'O&0*!$E%&4Ox&ZE2&D+&8*+9&*%'2&
NO$&+9&;23�&",=/?& 0*!$E%&ZE2& D+&Z"&*%'2& NO$&+,%�&7,&.b/S&+9&
#?6�/R&+% &!$E%&-"4%&`2A&\%�&GB�R&Jv�J�h&\%iT&u&/RB?�&J��KL&
"�$?*&4%&;.&EO&+O2&/5&'O&B*RO&+9&`!/^F2"4&'2$R&Bd�E?&+% &!'(E&BT&

.2/&+,&,O2&F2�&};5&"2"&*%&-z2/&F2�&8*R&+5&8*4%&OB2,%&!$E%&"2"&�O,2E2&
D+&OB&8*BT&O5+,&",B%P&',&+9&>2jB)+/2&.4&;23Y�& GJ&+? @,�&��JuKL&3+&
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�B2&D+3&;24%&+% &!$3&Bd�E?&+% &B2tEB&*%&8"2E&CR&D+E2&OV�&ER[?&B*RO&+% &${&
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