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3"2&+2&/R4&\O2g&-U[&BV\2�&7,&$5;&C,&/%$&$242&F2L&3+&3"2�&}3+&*:i2&
42"&;5&/,$&©_&+% &.,2.,&O5&7,&-B,R+9&.?[%$&+% &$HCH&/R4p-�B&*%&
\5p!/O2g&+% &.,2.,�&O5/2&OVL&3+&$5;&}0«24R&B2"&+9&*.*%&#5NR&g+2g&;5&
$HCH&3+&Æ"UN&+% &\5p!/O2g&+% &.,2.,&OV�&O5/2&OVL!!&
8*+% &"P&X2/®&EO5'2&4%&/R4&CTNS&+2&!'Ú%(A&D+E2&!;*%&[?e&b3&+5mR&+5&

Xm242&F2L&\:*,%&\5&.!$\24�&"2".!$&Gu��u�K&7,&O5B.!$&Gu��u��&JvK&
+9&/?$42&BT�&`FB&CTN�&-F2)/®&\5(.!$&+% &!$3&-!>+&!'Ú%(A&D\E2&HE2&OV&
Gu��uupu�KL&
ZE/&uu�&\5(.!$´L&CTN&Xm24%&+9&.!$\24&`2,UC&+,4%&+% &*2F&OR�&!;*&

E2;+&4%&+5mR&+5&[?e&M5!(/&D+E2&F2�&'O&8*+5&"O$%&./23&H3&Z'PE+&
p&3'U&;5&!"#$R&ZE/&BT&*:XR.e�&.!$\24&+9&;24%&'2$R&*2BQR&OV�&+% &*2F�&
!4'2*&^F24&+% &�2,&",&$24%&+5&+O%L&E2;+&+5&8=OT&EO5'2&+% &*<B?i&CTN&
Xm242& F2L& 0*BT& +5g& *U\%O& 4Ox& OV& D+& 'O& 84+5& >2jB)+& ,R!/& @,'2�&+% &
-4?*2,�&;5&EO&+O/2&OV�&}O%&EO5'2�&EO&'OR&_!�&;5&/%,2&-4?QO&X2O/2&&
OV�&CTN&Xm23L&&
ZE/T&uJ�&uI�&/.&E2;+&+5&`FB&C%6&+% &.�%&+5&/%$&+% &*2F&EO5'2&+% &

*<B?i&!O$24%&+9&CTN&Xm242&F2L&*UC'/´&'O&84+5&~",&+9&W,&8�2+,&O'2&
BT& !O$2/%&b3&",B%µ,&+5&>=E'2\&CTN&Xm2/2&O5H2L&/.&C%6&+5&!4>2)@,/&
^F24&",�&;O2Y&"2".!$&7,&O5B.!$&+% & !$3&"[?&.!$&D+3&;2/%&F%�&.!$&
D+E2&;242&X2!O3&F2L&EO& !4'2*& ^F24&+% & "@,�%y&BT& OR& ,O2& O5H2L&3+&
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!'Ú%(A&EO&./2/2&OV&D+&"2".!$&+% &*B24&OR&\5(.!$&CR&E2;+&+2&OR&F2&
�ESD+&EO&-!/&"!'y&OVL&*UC'/´&EO&!4!P&X/&+,4%&+% &!$3&EO2Y&EO&+O2&HE2&
O5H2&D+&E2;+&+5&.!$&+% &B2U*&+2&C2H&!B$%&7,&'%&8*%&'O2Y&i2/%&F%&;O2Y&&
}-!/&"!'y�&B2U*&i2E2&;2/2&F2&p&;5&!4'2*&^F24&+% &"@,�%y&BT&F2L&
ZE/&u��&/.&E2;+&+5&\5(.!$&+% &"[?&+2&+?#&${�&[?e&�O,4%&'2$%&

_!�&+% & \2!O4%&+24&+% & !*,%& ",�&\2!O4%& O2F&7,&\2!O4%&"V,&+% &-UH:�S&",&
$H242&F2L&[,R,&+% &04&/R4S&-UHS&",&${&$H242�&*<":A)&_!�&+2&[?!e+,A&
\[2)/2&OVL&EO&",U",2&'V*%&OR&OV�&;.&O2|4&7,&8*+% &"?yS&+2&E2;+&"\&+% &
!$3&-!C(%+&D+E2&HE2&F2&G��JI�&J�KL&
ZE/T&u�pu��&0*+% &*2F&OR�&${&+% &*2F&/%$&CR&̀ E5H&D+E2&;242&X2!O3&

F2&7,&0*+2&`E5H&'V*%&OR&O5/2&F2&;V*%&${&`E5H&D+E2&;2/2&F2L&0*+5&
EO5'2&+% &*<B?i&*2/&.2,&!#6+2&;242&X2!O3&F2&Gu��u��&u�K�&/.&[?e&
�O,4%&'2$%&_!�&+% &\2!O4%&+24&+% &!*,%&",�&\2!O4%&O2F&7,&\2!O4%&"2U'&+9&
-UH:�% &",�&'V*%&OR&$H2E2&;2/2&F2�&;V*%&B%Â%&+% &${&*%&D+E2&HE2&F2L&'^/?/´�&
/%$&+5&\5(.!$&+% &${&+% &~",&$H242&F2&Gu��u�KL&;.&/%$&$H2&D\E2&;2/2&
F2�&/5&.X%&b3&/%$&+5&[?e&�O,4%&'2$%&_!�&/&+% &!*,&",&$H2E2&;2/2&F2L&
0*&`+2,�&E2;+&[?e&b3&+5mR&+% &!$3&EO5'2&+% &*<B?i&`2E!P&X�&+,/%&F%&
Gu��u�KL&
0*&*U\C)&BT&/%$&+2&BO�'&-^"�&OVL&.20.$&BT&/%$&+2&`E5H&",B%µ,&+9&

!'![�&*%'2&+% & !$3&.?$23&H3&$5HS& GC!'nE'�2�&E2;+�&7,&,2;2K&+2&
-!C(%+&+,4%&+% &!$3&D+E2&;2/2&F2L&EO&-!C(%+&+,4%&'2$%&_!�&/&+% &!$3&
CR&F2&;5&-!C!(�&O54%&'2$%&+% &`!/&!'[%(&+d "2&\[2)/2&OV&G\%iT&C;4&JI��KL&
*UC'/´&[?e&b3&+5mR&+2&/%$&*%&-!C(%+&EO&\[2)/2&OV& D+&8*&",&Ds,&*%&
EO5'2&+9&+d "2\d!�&bg&OVL&
ZE/T&u��&Jv�&"2".!$´L&[?e&+5mR&+9&W,&*%&\5(.!$&+9&CTN&Xm24%&+% &

"P&X2/®�&E2;+&+5&"2".!$&+9&C%6&+2&.!$\24&+,42&F2L&EO&Ds,&*%&[?e&
O54%&'2$%&+9&W,&*%&`2E!P&X�&F2L&&
O5B.!$&7,&-=&4&.!$L&-U//´�&E2;+&+5&-=&4&.!$&+% &*2F&O5B.!$&+% &

|"&BT&C%6&+5&.!$&+,42&F2L&-=&4&.!$&BT&BV\2&O5/2&F2h&0*+5&O5B.!$&+% &
*2F&;$2E2&;242&X2!O3&F2L&04&/R4&ZE/S&BT&/R*,R&.2,&EO&+O2&HE2&OV&
D+& 04& .!$\24S& +% & �2,2& XUH%& b3& +5mR& +% & !$3& `2E!f�& D+E2& ;2/2& F2&
Gu��u��&u��&JvKL&/.&*U\%[&0*&'�_&+% &*2F&*B2a&O5/2&OV�&'O&[?e&O5&
;23H2L& [?!e+,A& +9& -U!/B& M5(A2& 4& +% '$& EO& M5!(/& +,/2& OV& D+&
-"B2!4/&+,4%&'2$2&.RB2,R&`C2!'/&_!�&/&*%&\:,&O5&HE2&OV&.!º+&-.&'O&
!4'2*&^F24&+9&*%'2&BT&C2H&$%4%&+% &!$3&":A)/E2&[?e&O5&X?+2&OVL&*UC'/´&
0**%&EO&-U\2�2&$H2E2&;2/2&OV&D+&;.&+5m&8**%&ON&HE2&/5&'O&[?e&O5&
X?+2&OV&7,&[?!e+,A&+2&>2jB)+&,R!/&@,'2�&":,2&+,�&'O&7,&CR&[?e&O5&
HE2&OVh&",U/?&X:YD+&-.&8*4%&.!$\24&Xm2&D\E2&OV&/5&'O&'2^/'&BT&7,&*XB?X&
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[?e&O5&HE2&OVq&&
"O$%&;5&8"B2&`E5H&D+E2&HE2&OV�&ED\&8*+9&W,&$�N&Z3U&/5&OB&3+&

+5mR&+2&+5m&*%&[?e&O54%&+9&`DrE2&+9&/?$42&8*&_!�&*%&+,&*+/%&Ow�&
!;*+5&'2O4&X$24%&+2&̀ FB&-4?z2&"y&̀ 2a&bZ&O5L&+5m&*%&'2^/!'+&XUH2g&
�R+&'V*%&OR&OV&;V*%&3+&_!�&+5&'2O4&X$24%&+9&-4?z2&"y&`2a&+,4%&*%&"O$%&
'2O4&X$24%&+2&-ÖE2*&+,42&O5/2&OVL&[?!e+,A&+2&>2jB)+&,R!/&@,'2�&+% &
�2,2&+5mR&+5&[?e&M5!(/&+,42�&'2O4&X$24%&+9&",R�2&8�RA)&+,42&;V*2&
OV�&;5&`2FÀ&+5&'2O4&X$24%&+9&-4?z2&"y&`2a&+,4%&+9&-O)/2&`\24&+,/2&
OVL&!4E5!;/&.!$&CTN&+,4%&+2&-F)�&'2O4&-4?z2&"y&`2a&+,4%&+9&[?º+&\%4%&
;V*2&OVL&G",B%µ,&;5&.!$\24&}B2UH/2�&OV&'O&8*+% &�2,2&8*+% &"@,'2,&BT&"?4´&
^F2!"/&O54%&+2&B:ºE&OVLK&[?e&O54%&+9&*CR&`DrE2&":,2&+,4%&+% &"P&X2/®�&+5m&
*%&XUH2&bZ&+5mR�&!4'2*&^F24&BT&Z,2>42&+,&*+/2&F2�&EO&�R+&'V*%&OR&OV&
;V*%&3+&4�&*R!i3&'2O4&X2$+&!;*4%&'2O4&X$24%&+9&*CR&[/Û&":,R&+,&$R&
O5�&+5&*2');!4+&*6+&",&'2O4&X$24%&+9&-4?B!/&\R&;2/R&OVL&&
",B%µ,&�ES&/R4&`+2,&+2&.!$\24&GED\&-=&4&.!$&!B$2&D\E2&;23&/5&

X2,K&+9&B2UH&+,/2&OV�&"2�&0*&*U.U>&BT&+? #&4Ox&./2/2&OVL&O,%+&.!$\24&+% &
.2\&;5&"@,A2B&M5!(/&D+E2&HE2&OV&'O&`2E!P&X�&OV�&*UC'/´&EO5'2&04BT&
+5g&C%\&4Ox&+,42&X2O/2&F2L&'%&*.&!B$+,&3+&$2!C/&8±%PE&+9&":j/)&+,/%&
F%´&-[?e/2&+9&\2H&\:,&+,42&7,&[?e&b3&+5mR&+5&*UH!/&BT&'2"*&$242L&
0*&"@,!^F!/&BT�&}\5(.!$�&7,&}"2".!$�&\54S&>2jB)+&,R!/&@,'2�&+% &�2,2&
}\5(�&G-[?e/2K&\:,&+,42&OV&7,&}`2E!P&X��&[�\&+2&`E5H&}>2jB)+&,R!/&
@,'2�&[?!e+,A�&+% &!$3&D+E2&HE2&OV&4&D+&4V!/+&"2"S&+9&�B2&+% &!$3L&&
\:*,R& *UC2'42& EO& OV& D+& !'!C�& `+2,& +9& CTN& +2& `E5H& }"2"�&7,&&

}\5(�& +% & *U.U>& BT& D+E2& HE2& OV�& ;V*%& $V__'^F2& +9& "?^/+& +% &Z,UC& +9&
_'^F2&BT&D\E2&HE2&OVL&ED\&c*2&OV&/5&}\5(.!$�&CTN&+,4%&+2&8±%PE&"2"&*%&
`2E!f�&+,42&OV�&!;*+% &!$3&�!/":j/)&D+E2&;2&*+/2&OVL&X:YD+&+5m&Q!*/&
_!�&/&+?#&*BES&+% &!$3&^'EU&.!$\24&`F2&BT&C2H&4Ox&$%&*+/2&F2&7,&0*&
`+2,&'O&E2;+&+5&.!$\24&CTN&+,4%&BT&*O2E/2&4Ox&+,&*+/2&F2�&/5&C%6&
CTN&+,42�&0*+9&C,"2g&E2&�!/":j/)&;V*2&OR&OVL&OV,R*4&4%&0*&CTN&+5&}CTN&
7,&.!$\24&Xm24%&+9&"?4´&!4>2),A&+2&+2E)&;5&'O&>2jB)+&|"&*%&-[?e&O54%&
+% &+2,A&4Ox&+,&"2&,O2&F2��&+O2L!"&}"2".!$�&"2"&*%&`2E!P&X�&+% &!$3&
$2E2&;242&X2!O3&F2�&!;*%&+5mR&4%&*B2;&*%&ON23&;24%&+% &*BE&D+E2&O5L&}
O5B.!$�&;5&}-=&4&.!$�&+% &*2F&$2E2&;2/2&F2�&",B%µ,&+9&+d "2&\d!�&`2a&
+,4%&+% &*2F&OR&",B%µ,&+2&>=E'2\&'&8*+% &*%'2&+% &`!/&"?4´&*B")A&!$3&
CTN&D+E2&;242&X2!O3&F2L&
&
&
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\@,©S&+% &!$3&`2'>24&Gu��JupIJK&

"!}",=/?&ED\&'O&\@,©&O5&7,&0/42&$24%&+% &!$E%&8*+% &"2*&":U;R&4&O5�&
/5& 'O&-"42& `2E!P&X�&+,'24%& +% & !4!B��& !O$24%& +% & !$E%& C%6&+2& .¢&X2&
\5(.!$&+% &!$E%�&7,&/%$&*%&*42&bZ&3"2&+2&\*'2Y&-U[&BV\2&-�.!$&+,+% �&
7,&$5;&C,&/%$&$23h&""7,&\5&"U�?+�&E2&+.:/,R&+% &\5&.¢&X%&$23�&;5&'O&
$2&*+% h&7,&04BT&*%&3+&/5&"2".!$&+% &!$E%&7,&\:*,2&O5B.!$&+% &!$E%&O5L&
"#7,&Z�'T&D\4&'O&04&*CS&+5&-"4%&[?e&�O,4%&+% &!$E%&!B$2"'2$%&/<.:&+% &
�2,&",�&EO5'2&+% &*<B?i�&E2;+&+% &"2*&$%&Z3h&"%/.&E2;+&8*&$5;&C,&
/%$&7,&\5(.!$'2$%&C%6&+% &.¢&X%&+5&$%+,&!O$24%&+9&CTN&+% &!$E%&EO5'2&+% &
*2B4%&!O$23L&"&Ds,&\5(.!$&+% &C%6&+% &.¢&X%&+2&.!$\24&D+E2&;23h&7,&
E2;+&8*+% &${&BT&*%&+? #&$%+,&[?e&�O,4%'2$%&+% &\2!O4%&+24&+% &!*,%&",�&7,&
8*+% &\2!O4%&O2F&7,&\2!O4%&"2Y'&+% &-UH:�S&",&$H23L&"'Ds,&E2;+&8*&/%$&
BT&*%&+? #&-"4%&.23Y&O2F&+9&OF%$R&",&�2$+,�&"(-"4%&\2!O4%&O2F&+9&8UH$R&
*%&-"4R&.2·&OF%$R&",&+% &/%$&BT&*%&+? #&EO5'2&+% &*<B?i&*2/&.2,&!#6+% h&
")Ds,&E2;+&-"4R&OF%$R&",&+% &/%$&BT&*%&+? #&[?e&�O,4%'2$%&+% &\2!O4%&+24&
+% &!*,%&",�&7,&8*+% &\2!O4%&O2F&7,&\2!O4%&"2Y'&+% &-UH:�S&",�&\5(.!$&+% &
${&+% &^F24&",&$H23h&"*7,&;5&/%$&E2;+&+9&OF%$R&",&,O&;23&8*%&'O&
[?e&�O,4%'2$%&+% &!$E%&EO5'2&+% &*2B4%&`2E!P&X�&+,4%&+5&8*+% &!*,&",&�2$&
\%L&#+/.&'O&"U�?+S&E2&+.:/,R&+% &.¢&XS&BT&*%&;5&'O&$2&*+2&O5&3+&+5&Xm23�&
#!-F2)/®&;5&"�R&'O&$2&*+2&O5�&84BT&*%&'O&3+&+5&"2".!$&+% &!$E%&7,&
-�.!$& *B%/& \:*,%& +5& O5B.!$& +% & !$E%& Xm23h& 0*& ,R!/& *%& E2;+& [?e&
�O,4%'2$%&+% &!$E%&EO5'2&+% &*2B4%&`2E!P&X�&+,%L&#"!;*%&+5m&+9&_2!>&bg&
O5�&7,&8*+% &0/4R&":U;R&4&O5&D+&'O&[?e&�O,4%&+9&*2BQR&+5&$2&*+% �&/5&
8*+% &!$E%&EOR&_'^F2&OVL�&&

[?e&b3&+5mR&+2&",B%µ,&+% &$5HS&+% &*2F&":A)&*UH!/&BT&"?4´&^F2!"/&O54%&
+% &.!$\24S&+% &.2,%&BT&!'Ú%(A&+,4%&+% &"f2/�&",B%µ,&4%&3+&-"'2\&`+N&
D+E2L&8*4%&./2E2&D+&0*R&"@,A2B&+5&`2a&+,4%&+% &!$3&3+&\@,©&_!�&
+?#&F562&.!$\24&+,&*+/2&F2L&
ZE/T&Ju�&JJ�&EO&-4?¢#%\&ZE/&uv&*%&Jv&/+&$HCH&-�,[´&\5O,2/2&

OVL&+% '$&0/42&-U/,&OV& D+&[?e&O54%&'2$%&_!�&+5&/R4&C%6&.!$&+,4%&+% &
.;23&3+&C%6&+2&.�2&'&\5&"U�?+&GE2&\5&+.:/,K&CTN&+,42&F2L&"�R&*^/2&
O5/2&OV&7,&EO&\@,©&_!�&+% &*U*2>4&+% &"@,�%y&+% &-U/H)/&"2E2&;2&*+/2&
F2L&&
ZE/T&JIpIJ�&!"#$R&-4?¢#%\&+% &C2U!/�&[?e&b3&+5mR&+5&*.*%&"O$%&

\5(.!$&+% &|"&BT&3+&C%6&CTN&+,42&F2&Gu��JI�&J�KL&E2;+&+5&[?e&O54%&
'2$%&_!�&+% &\2!O4%&+24�&\2!O4%&-UH:�% &7,&\2!O4%&"2U'&+% &-UH:�% &BT&C%6&+2&${&
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$H242& F2& Gu��J�KL& /.& E2;+& +5& +?#& /%$& EO5'2& +% & *<B?i& *2/& .2,&
!#6+42&F2&Gu��J��&J�KL&8*+5&/%$�&[?e&O54%&'2$%&_!�&+% &\2!O4%&+24�&
-UH:�2&7,&"2U'&+9&-UH:�2&",&CR&$H242&F2&Gu��J�KL&ZH%�&;5&_!�&"O$%&
+5mR&F2&8*+% &!*,&",&.X%&b3&/%$&�2$42&F2&Gu��J�KL&/.&E2;+&+5&3+&
"�R&+5&/5&"2".!$&7,&\:*,%&+5&O5B.!$&+,+% &CTN&+,42&F2L&04&/R4S&
.!$\24S&+2&"@,A2B&`2E!P&X�&F2&Gu��Iv�&IuKL&
0*&-4?¢#%\&+2&8±%PE&EO&OV&D+&;5&ZjF)+&|"&*%&*?!'>2OR4&F2&Gu��IJK&

'O&Z!�B+&|"&*%&*?!'>2;4+&F2L&$V__'^F2&+9&"?^/+&+% &"O$%&+% &-tE2ES&
BT&"2".!$&+% &B2B$%&BT�&",B%µ,&84&$5HS&*%&CR&`*=&4&&F2&!;4+% &"2*&F562&
*U*2>4&F2L!#&\@,©&CR&EO5'2&+5&`*=&4&&+,&*+/%&F%L&&

B>2%L*#@%t.%56]+YY89Y:%

;2UX&7,&8*+2&8"X2,&Gu��IIp�JK&

##Ds,&EO5'2&4%&B:*2&7,&O2|4&*%&+O2�&#%};.&/?B&$5H&+424&\%[&BT&
"bYX5�&!;*%&Bw&/?<O2,R&!4;&C:!B&O54%&+% &!$E%&/?<OT&\%/2&{Y�&8*&*BE&ED\&Bw&
+5m&+9&_2!>&/?<O2,%&-!>+2,&+% &D+*R&M,&BT&D\i2~Y �&#&/5&!;*+2&'O&M,&
O5&'O&Z+,&E2;+&+5&./2&\%&D+&B?�%&c*2&D\i2g&"6/2&OV&D+&M,&BT&B245&
+5g&_2!>&OVL&#'/.&E2;+&Zz2&\%&D+&8*&M,&BT&_2!>&\%i4%&+% &!$E%&B%,%&;24%&
*%&"O$%&8*%&i2$R&+,5�&+Ox&c*2&4&O5&D+&;5&+?#&M,&BT&O5&'O&*.&-[?e&
�O,%h&7,&"R#%&E2;+&M,&\%i4%&+5&CR/,&;23L&#(/.&'O&8*&_2!>&+5&\%i%h&
7,&ED\&'O&_2!>&M,&+9&\R'2,S&",&O,R&O,R&E2&$2$&$2$&B245&i?\R&bg&
$+9,S&+% &|"&BT&O5�&7,&E%&$+9,T&\R'2,&BT&HO,R&\%i&"6/R&OS�&#)/5&E2;+&
M,&*%&.2O,&�2,&",&;2+,&M,&+5&*2/&D\4&/+&.=\&+,&,i%L&#*7,&*2/'T&
D\4&E2;+&Z+,&\%i%h&7,&ED\&'O&_2!>&M,&+9&\R'2,S&",&sV $&Hg&O5�&%+/5&
E2;+&Zz2&\%& D+&!;4&"�F,S&+5&_2!>&OV&8=OT& !4+2$&+,&4H,&*%&.2O,&
D+*R&-[?e& ^F24&BT& sT +& \Th& %!7,&'O&M,&+% & CR/,& OR&CR/,&X2,S&W,&
i?,X'23�&7,&'O&i?,X4&+9&!BÊR&4H,&*%&.2O,&D+*R&-[?e&^F24&BT&�2$R&
;23h&%"7,&84&"�F,S&+% &^F24&BT&7,&\:*,%&"�F,&$%+,&$H23Y&7,&'O&/2;2&
H2,2&$%+,&M,&+9&;?62g&+,%L�&&

+5m&*%&Q!*/&_!��&;5&-.&^'^F&O5&X?+2&OV�&+% &*2F&+V *%&_'O2,&+,42&
X2!O3�&+% &.2,%&BT&!4\k[&\%4%&+% &"f2/&EO5'2&+2&tE24&-.&8*&C'4&+9&W,&
;2/2&OV&;5&-.&+5m&*%&`C2!'/&O5&HE2&OVL&
ZE/&II�&EO&-4?¢#%\&3+&;242&"OX242&'�_&+% &*2F&Z,UC&O5/2&OV&

D+&EO&`+2[4&",B%µ,&+9&W,&*%&ZE2&OVL&E !"�&0*&.2,&EO&4&+% '$&B:*2&
+5&.!º+&B:*2&7,&O2|4&\54S&+5&D\E2&HE2&F2&G\%iT&uI�uKL&



(*"

ZE/&I��&EO&_'^F2&C!'nE&BT&O54%&'2$%&"@,!^F!/&*%&*U.U!>/&F2L&;.&
0123$R&$5H&+424&\%[&+9&W,&;2&,O%&F%&/5&'%&/<.?�&BT&,O%L&+% '$&+424&
\%[&BT&"bYX4%&+% &.2\&OR&'%&M,S&3'U&4H,S&BT&.*%L&0*!$3�&C'4S&BT&+5m&"2E2&
;242&/CR&`C2'R&O5H2&;.&'%&`!/z2&+9&\%[&BT&`'%[&+,TH%L&
;.D+&ZE/&I�&`2F!B+&|"&*%&EO2Y&*%&ZH%&+9&ZE/S&BT&XX2)&+9&;24%&

'2$R&!'(E'^/?&+2&"@,XE&+,2/R&OVh&$%D+4&EO&\5&BO�'":A)&>B)'Vz2!4+&
!'(E&",&CR&,%i2UD+/&+,/R&OVL&GuK&'^/?/´�&0123$R&$5H&3+&D\4&+424&
\%[&BT&`'%[&+,TH%&7,&0*&",&-"42&!4EUyA&+,TH%L&",B%µ,&-"4%&D+3&b3&
`!/z2�&;5&8*4%&'(³&"O$%&+9&FR�&":,2&+,%H2L&GJK&",B%µ,&^'EU&8*&\%[&BT&
*DrE&,O%H2&;O2Y&'%&;2&,O%&F%L&8*4%&EO&4Ox&+O2�&}-+^B2/&ED\&+5g&M,&
+5m&*%&`C2!'/&bZ&O5&����h&.!º+�&8*4%&EO&+O2�&}+5m&+9&_2!>&/?<O2,%&
-!>+2,&+% &D+*R&M,&BT&D\i2~Y L�&!;*&/,O&",B%µ,&!B1&7,&;UH$&+9&E2y2&
BT&*DrE&F2�&'V*%&OR&'O&+424&BT&CR&8"!^F/&'&*DrE&,O%H2L&;5&+?#&CR&p&
C$2&E2&.?,2&O5H2&p&8*+2&!�<B%\2,&",B%µ,&+5&�O,2E2&;2&*+/2&F2�&!;*BT&
C'4&BT&+5m&+9&_2!>&$H42&CR&*!<B!$/&OVL&'O&0*&>,/R&",&;5&+?#&bZ&
OV&8*+2&*') %̄É&7,&-U!/B&=E2E+/2)&*B�2&;23H2L!%$&
EO&}+5m�&�E2&F2&!;*+2&}\2H�&C'4&^'2BR&+5&-"4%&C'4&BT&D\i2g&

\%�&^"�/E2�&X:YD+&EO&C'4&",&$H2&F2&7,&D+*R&_!�&",&4Ox�&/5&EO&&
}+5m�&;V*2&+5g&_2!>&4Ox&F2�&4&OR&EO&+5g&\:*,%&`+2,&+2&XB)&,5H&F2&;5&
3+&B4?nE&+5&-tE2E&uI&+% &-4?*2,&-[?e&+,/2&F2L&EO&;5&CR&,O2&O5�&;V*%&
"O$%&_'^F2&BT&+O2&HE2&OV&3+&_2!>&*B24&`/R/&O5/2&OVL!&&*UC'/´�&'¨S&
BT&}+5m�&$H4%&+% &B2B$%&BT�&EO&D+*R&`+2,&+2&+2g�&ss:U \&E2&*:i2&*62U>&
O5/2&F2&;5&C'4S&+% &CR/,R&\R'2,S&+5&`C2!'/&+,/2&F2L&
ZE/&I��&ED\&D+*R&C'4&BT&+5m&+% &!XÜ4&D\i&;2/%&F%&/5&8*+% &*2F&

'OR&`DrE2&-"42E2&;242&X2!O3&F2&;V*%&;.&3+&_!�&/&+% &[,R,&BT&+5m&+9&
*UC'42&O54%&",&D+E2&;2/2&F2L&*.*%&"O$%�&!;*+2&'O&C'4&F2&7,&!;*+5&
'O&}!XÜ4�&D\i2g&D\E2&F2�&8*+5&EO&.2/&E2;+&+5&./242&F2L&E2;+&+2&
EO&!�<B%\2,R&F2&D+&'O&}[?e&7,&-[?e&+% &.RX&-U/,&+,%�&Guv�uvK�&X2O%&
'O&C'4S&BT&`+N&O5&E2&Ds,&$5HS&",L&
ZE/T&I��&I��&ZH%�&E2;+&+5&'O2Y&Z+,&M,&+2&;2YX&+,4%&*%&"O$%&

8*+5&8*%&i2$R&+,4%&+2&Z\%[&\%42&F2&/2D+&EO&*?!4!P&X/&+,%&D+&\R'2,S&
",&$H2&\2H&+5m&OV&E2&4OxL&^"�/E2�&;.&M,&+5&+5m&Q!*/&M5!(/&D+E2&
;2/2&F2&/5&;5&+?#&8*BT&OV&'O&8*+% &-[?e/2&+2&C2H&.4&;2/2&F2L&
/.&E2;+&+5&M,&BT&`'%[&+,42&F2&7,&8*+5&*U\%O2^"\&\2H&+9&;2YX&

+,4R&FRL&M,&+9&\R'2,S&+5&;2YX4%&+2&B24\���&EO&/E&+,4%&+% &!$3&D+&�E2&
'O&'2^/'&BT&+5m&Q!*/&OV&E2&4Ox�&'O&'OR&B24\��&-"42/2&F2&;5&B4?nE&
+5&;2YX4%&+% &!$3&D+E2&;2/2&F2L&E2;+&+5&\5&"@,!^F!/ES&+2&-'$5+4&
+,42&F2L&GuK&�E2&`C2!'/&�%y&O,RpO,R&E2&$2$p$2$&i?\R&bg&$+9,S&;V*%&



)+"

/5&4Ox&OV�&GJK&�E2&E%&$+9,T&M,&+9&\R'2,S¹*/O!'&BT&HO,R&/5&4Ox&D\i2g&
\%/R&Ow�&&
ZE/&I��&ED\&E2;+&+5&8*&M,&+9&\R'2,&",�&;O2Y&+5m&+9&Z[U+2&

;/2g&;2/R&FR�&BT&E%&!XÜ4&!B$%&/5&'O&8*&M,&+5&*2/&D\4S&/+&.U\&G רגַ &�סָ
*2H2,�&-�,[´�&}.U\&,i42�K&,i4%&+2&Z\%[&\%L&&
ZE/T&I�p�J�&*2/&D\4&+% &"P&X2/®&E2;+&+5&8*&M,&+2&"?4´&!4,R�A&

+,42&F2L&ED\&+5m&+% &\2H&sV $&H3&OS&Gu��I�K�&/.&}_2!>�&+2&8"X2,&̀ 2,UC&
+,&\%42&X2!O3&F2L&0*+% &-U/H)/&`C2!'/&�%y&+5&ON242&E2&.\$42&O5/2&F2L&
ON24%&+9&!^F!/&BT�&E2;+&84&"�F,S&+5�&;O2Y&+5m&+% &\2H&F%�&ON24%&7,&4H,&
+% &.2O,&-[?e&^F24&",&84+5&sT +4%&+2&Z\%[&\%/%&F%&Gu���vKL&0*+% &*2F&
OR�&'O&CR/,R&\R'2,S&+5&i?,X4%&7,&i?,X4&+9&!BÊR&+5&4H,&+% &.2O,&D+*R&
-[?e&̂ F24&",&sT +4%&+2&Z\%[&\%/%&F%&Gu���uKL&/.&M,&+9&!^F!/&0*+% &"�F,&
.\$4%&+9&O5HRL&+5m&Q!*/&"�F,&7,&i?,X4&+9&!BÊR&ON24%&+% &"P&X2/®�&84+% &
^F24&",&4E%&"�F,&$H23&;24%&F%&7,&M,&+5&"?4´&/2;2&H2,2&*%&X?42g&+,2E2&
;242&X2!O3&F2L&Gu���JKL&
;5&!4\k[&0*+% &.2\&D\3&H3&Ow&8*&`DrE2&+% &\5&*UC2!'/&"@,A2B&O5&

*+/%&OwL&O5&*+/2&OV&D+&M,&+9&*²2g&+9&;2/R&E2&Ds,&0*+9&Z'PE+/2&4&
O5/RL&`�&EO&F2&D+&�E2&M,&":A)|"%A&+5m&*%&[?e&O5&X?+2&F2L&

-*2tE&B2B$2&Gu���Ip��K&

%#}ED\&"�F,S&+% &!4+2$%&;24%&7,&M,&+% &i?,X%&7,&$%*%&;24%&+% &.2\&'O&
_2!>&Ds,&M,&BT&s: N&!4+$%�&%%/5&E2;+&Z+,&\%i%h&7,&ED\&'O&_2!>&M,&
BT&sV $&Hg&O5�&/5&'O&;24&$%&D+&M,&BT&H!$/&+5m&OVh&'O&-[?e&OVL&%&7,&'O&
*.&H2,%&*B%/&"�F,�&$+6R&7,&M,&+5&i?\'2+,&!H,2&\%h&7,&84&*.&'^/?�&
+5&8�'2+,&4H,&*%&.2O,&D+*R&-[?e&^F24&",&ÝsU +'2&\%L&%'7,&;.&/+&
'O&M,&.=\&,O%&/.&/+&ED\&+5g&8*BT&;23&/5&'O&*2Y�&/+&-[?e&,O%h&%(7,&
;5&+5g&8*&M,&BT&*53&'O&-"4%&'¨S&+5&>53h&7,&;5&+5g&8*&M,&BT&i242&
i23&'O&CR&-"4%&'¨S&+5&>53L�&&

`FB& *UC2'42& EO& OV& D+& ;5& `DrE2& -CR& 'jA)/& D+E2& HE2& F2& 'O&
`C2'+2,R&4&O5L&}+5m�&+5&":,R&/,O&*%&ON24%&+% &`E2*&+% &.2\&CR&'O&'2"*&
$�N&*+/2&F2L&
ZE/T&�I�&���&`C2!'/&�%y&+5&ON24%&7,&.\$4%&+% &.2\&CR&*B^E2&+5&

":A)&|"&*%&ON24%&+9&H2,UNR&4Ox&\R&;2&*+/R&FRL&ED\�&E%&*CR&.2/T&+9&;23�&
7,&+5m&Ds,&*%&s: N&!4+$%&p&-4?B2424?*2,�&;.&M,&+2&^'2BR&\5.2,2&0*&
M,&BT&$�N&Z3&7,&;.&+?#&*BE&.R/&X?+2&O5&p&/5&E2;+&+5&\:*,R&.2,&
0*+9&;2YX&+,4%&+% &!$3&.?$2E2&;242&X2!O3&F2L&ED\&'O&0*&!4n+()&",&



)!"

"bYX%&D+&+5Á&+2&\2H&sV $&HE2&OV�&/.&'O&8*&\2H&+5&H!$/&+5m&7,&M,&+5&
-[?e&M5!(/&+,%L&&
ZE/&���&c*%&B2B$%&BT�&'O&GE2;+�&-=E&$5H&CR&8*+9&*O2E/2&+,&

*+/%&OwK&M,&+5&":A)/E2&!H,2& D\E2&;23�&7,&0*+% & !4B2)A&BT&;5&+?#&CR&
*2BQR&8"E5H&bZ&O5�&8*%&4H,&+% &.2O,&D+*R&-[?e&^F24&",&D²+'2&D\E2&
;23L&&
ZE/T&���&���&0**%&.m+,�&;.&EO&M,&-[?e&F2&7,&0*%&.U\&+,&D\E2&

HE2&F2&7,&8*&*BE&ED\&D+*R&4%&0*&M,&BT&`'%[&D+E2&O5�&'O2Y&+? #&i2E2&
O5&E2&'O2Y& *53&OS�& 8=OT&-[?e&M5!(/&+,& D\E2&;242&X2!O3&F2L& "O$R&
"@,!^F!/&BT&-[?e/2&*2U�&/+&OR&.4R&,O/R&FR&;.D+&\:*,R&"@,!^F!/&BT&
8*%&-"4%&'¨&OR&>542&O5/2&F2L&&

[?!e+,A&,R!/&@,'2�&Gu����p�IK&

%)}",&ED\&E2;+&Z+,&\%i%&D+&;.&*%&M,&$%*2&HE2&OV&/.&*%&8*BT&_2!>&
4Ox&sV $R&OV�&/5&EO&;24+,&D+&'O&_2!>&\:,&O5&Hg&OV�&M,&+5&[?e&�O,23L&
%*7,&8*&M,&+5&"!'y&+,4%&+% &!$E%&\5&"�R�&\%'\2�&+9&$+6R�&$2$&,UH&+2&
+"62&7,&;:s2&$23�&&+7,&3+&"�R&.O/%&b3&;$&+% &~",&!BÊR&+% &"2y&BT&
.!$\24&+,%�&&!/.&'O&\%'\2�&+9&$+6R�&$2$&,UH&+% &+"6%&7,&;:s2&7,&
;R!'/&"�R&04&*CS&+5&$%+,&.!$\24&D+3&b3&"�R&+% &${&BT&7,&.O/%&b3&
;$&BT&�?.2&\%�&7,&8*&M,&",&*2/&.2,&!#6+% L&&"0*&`+2,&'O&"�R&+% &${�&
7,&.O/%&b3&;$�&7,&;R!'/&"�R�&7,&\%'\2�&+9&$+6R�&7,&;:s2&7,&
$2$&,UH&+% &+"6%&+% &�2,2&M,&+5&"!'y&+,%h&&#/.&'O&;R!'/&"�R&+5&4H,&*%&
.2O,&BV\24&BT&#56&\%h&0*R&,R!/&*%&'O&M,&+% &!$E%&`2E!P&X�&+,%�&/.&'O&[?e&
�O,%H2L�&

\:*,R&*UC2'42&EO&F2&D+&Z'PE+&̀ DrE2&+2&"@,A2B&M,&+5&[?e&M5!(/&
D+E2&;242&X2!O3&F2L&/.&�E2&O5H2�&/.&EO5'2&0*&.2/&+2&'A)4&+,/%&b3&
ZH%&.m/2&OV&D+&M,&+% &^'2BR&+5&M,&+2&[?!e+,A&+V *%&B4242&X2!O3&F2L&
ZE/&���&OB4%&\%i2& D+&M,&+9&B,<B/&O54%&+% &.2\&CR�&0*&.2/&+9&

*UC2'42&.4R&,O/R&FR&D+&+5m&+9&_2!>&Ds,&s: N&*+/R&FR&7,&sV $&*+/R&
FR&p&$%D+4&c*2&4Ox&bZL&M,&+5&"?4´&$%*2&;24%&+% &.2\&;.&E2;+&M,&+9&
;2YX&\5.2,2&+,/2&F2�&7,&84+5&0*&.2/&+2&"/2&$H%&D+&_2!>&4Ox&sV $2&
E2&\5.2,2&`+N&4Ox&bZL!(&ED\&c*2&bZ&/5&E2;+&+5&M,&+9&[?e/2&+9&
M5(A2&+,42&X2!O3L&&
ZE/T&��p�I�&3+&.2,&;.&M,&[?e&M5!(/&+,&D\E2&;2/2&OV�&/5&0*+5&

>2jB)+&,R!/&@,'2�&+% &-4?*2,&�R+&'V*%&OR&[?e&+,42&X2!O3&F2&!;*&/,O&
3+&+5mR&[?e&O54%&+% &"P&X2/®&+,/2&F2L&B4?nE&+2&+5m&+9&_2!>&*%&[?e&O54%&



)#"

+% &B2B$%&+% &*B24�&>2jB)+&,R!/&@,'2�&+% &-4?*2,&[?!e+,A&+% '$&M,&+2&
"!'yR+,A&4Ox&OVh&.!º+&EO&0*&.2/&+5&`B2!A/&+,/2&OV&D+&M,&"!'y&F2L&&
Ds,&*%�&8*&M,&+5&"!'y&+,4%&+9&`DrE2&BT&\5&"�R�&\%'\2|&+9&$+6R�&

3+&$2$&,UH&+2&+"62&7,&;:s2&+9&Z'PE+/2&O5/R&FR&Gu����KL&3+&"�R&
+5&.O/%&"24R&+% &~",&!BÊR&+% &"2y&BT&.!$\24&+,42&F2&Gu���vKL&/.&;R!'/&
"�R�&\%'\2|&+9&$+6R�&;:s2&7,&$2$&,UH&+% &+"6%&+5&.!$\24&D+3&b3&"�R&
+% &${&BT&.O/%&"24R&BT&�:.2&\%42&F2L&"!'y&D+3&H3&M,&",&p&\%'\2|&+9&
$+6R�&;:s2&7,&$2$&,UH&+% &+"6%&*%&${&+5&*2/&.2,&!#6+42&F2&Gu���u�&
�JKL&-U/&BT�&;R!'/&"�R&+5&4H,&+% &.2O,�&BV\24&BT&#56&D\E2&;242&X2!O3&
F2&Gu���IKL!)$&
04&*.&>2jB)+&,R!/&@,'2�&+2&EO&"@,A2B&F2&D+&E2;+&+5&M,&+% &!$3&

`2E!P&X�&+,42&F2&7,&'O&[?e&�O,/2&Gu���IKL&EO2Y&}`2E!P&X��&+2&-F)&
"2"S&+9&�B2&4Ox&OV&.!º+&>2jB)+&,R!/&@,'2�&�2,2&[?!e+,A&OVL&GM,&"2"&
4Ox&+,&*+/%&Ow&0*!$3&M,S&+5&"2"&�B2&+9&Z'PE+/2&4Ox&OVLK&X2O%&M,&
D+*R&CR&|"&BT&_2!>&Q^/&E2&-[?e&O5�&*�E&EO&OV&D+&8*+% &!$3&`2E!P&X�&
+,&!$E2&HE2&OV&7,&0*+2&/2�"E)&EO&bZ&D+&'O&[?e&O5&X?+2&OV&7,&B4?nE&
+% &!4'2*&E5§E&O5&X?+2&OVL&
M,S&+5&+5m&$H4%&+% &*U.U>&BT&\5&`�L&\5&`�&`.$&OVL&"O$R&.2/�&�ES&

",B%µ,& M,S& +5& +5m&$H4%& \%/2& OV& !;**%& 8*+5& }-[?e�& %̄AR& +% & -U/H)/&
'HÀ+d /&D+E2&;23�&0*BT&>2jB)+&,R!/&@,'2�&[?!e+,A&*U$Í&F2L&0*&!^F!/&
BT&G\:*,%&+% &*B24K&M,&+% &\R'2,S&",&ss:Y \�&ss:Y \R¹+? +? ,B?�2�&E2&*:i2&*62U>�&
C±2&*2&D\i&"6/2&F2h&EO&-*2B2=E&'&-`2+d !/+&F2L&EO&"E2)a&/°E&F2&
!;*+% &�2,2&M,&+5&}-[?e�& %̄AR&BT&,i2&;2/2&F2L!*&*UC'/´�&0123$&\%[&+% &
^'2^°E&"@,!^F!/ES&+5&tE24&BT&,i/%&b3&EO5'2&4%&M,S&BT&+5m&+9&8"!^F!/&
+% &`!/&-"4R&ÆXU/2&_�&D+E2&O5H2L&0*BT&+5g&*U\%O&4Ox&OV&D+&ED\&ss:Y \�&
ss:Y \R¹+? +? ,B?�2�&E2&+5g&-=E&`+2,&+2&+2g&M,&+9&ZU/@,+&\R'2,S&",&8H%&
/5&;5&$5H&04&M,S&BT&'2*&+,TH%�&'%&-^'2^°E+,&"E2)',A&+% &![+2,&OSH%L&
0*&`+2,&+% &M,&+5&}-[?e�& %̄AR&BT&,i+,&8*+2&8"X2,&+,42&^'2^°E&+% &
!$3&$2C+2,R&7,&0123$&+% &$5HS&+9&+? [$/2&+2&+2,A&,O2&O5H2L&
\:*,R&.2/�&�E2&8*&M,&+5&;5&-*2tE&;24&"6/2&F2&7,&}+5m�&Q!*/&

F2�&+5&":A)/E2&42[&+,42&8!X/&F2�&;.D+&}+5m&Q!*/&M,�&+2&0*&`+2,&
+2&-U!/B&8"X2,&+,42&!'!Xy&;24&"6/2&OV�&$%D+4&0**%&\5&$�E&`2a&O5/%&
OwL&GuK&EO�&",B%µ,&+2&-"4%&$5HS&",&>2jB)+&,R!/&@,'2�&+9&-4?+: $/2&7,&
!;4&M,S&BT&'%&,O/%&Ow�&8*&.2/&",&;5,&\%/2&OVL&ss:Y \R&*%&C,2&bZ&M,&84&
$5HS&+% &M,S&+5&X@,/2F)&+,/2&OV& !;4+2&*2B42&0123!$ES&4%& D+E2&F2�&
$%D+4&",B%µ,&EO&4Ox&X2O/2&F2&D+&8*+2&\%[&0*&`+2,&+% &_2!>&*%&HU\2&
D+E2&;23L&GJK&*UC'/´&0*+2&*.*%&-!>+&BO�'&EO&F2&D+&*UC'/´&M,&/56%&
!.42&$5H&!'[%(&`+2,&+9&+2g&E2&ss:Y \&+5&sV $4%&*%&4Ox&,5+&*+/%&F%L&
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}+5m�&+% &+2,A&#5NR&*B^E2&",& !4EUyA&"24%&+% & !$3&M,S&+5&/5642&
!'!Xy&;24&"6/2&F2�&/5&Z;&0*+2&*UE?�&,2¿E&-B,R+2&BT&3+&*B2U/,&OVL&
+? #&[O,S&BT&+? #&+5�&EO&*?!4!P&X/&+,4%&+% &!$3&;2,R&D+3&H3&Ow&D+&;RA)p
[RA)&M,S&+% &Z*"2*&,O4%&'2$%&Z.2\R&",&8*+2&4+2,2�B+&`C2'&4Ox&OVL&
+CRp+CR&M,S&7,&C'4S&+5&84+9&CE24+&\?\)[2&+% &+2,A&4�&+,&D\E2&
;2/2&OVL&8\2O,A&+% &!$3�&ED\&3+&"?,24%&C'4&+2&8"E5H&;2,R&,O/2&OV&/5&
8*BT&$H%&3*.%^N*&+5&ON24%&+2&!;<B2&M,&+% &^'2BR&+2&O5/2&OVL&+? #&*BE&
"O$%&+V $Rs5j4)E2&BT&3+&+$R!*E2&4%& 0*&`+2,&+9&"@,!^F!/&+2&*2B42&
D+E2L&8=OT&"/2&X$2&D+&!H,;2&M,&G!;*+2&!4B2)A&$HCH&*2�&'()&"O$%&
bZ&F2K&BT&$H%&i/,42+&3*.%^N*&+5&ON24%&7,&8*+2&;RA¾>2,&+2&iX)&
4E%&C'4&+2&!4B2)A&+,4%&*%&CR&-!>+&OVL&0*&̀ +2,�&'%&8*&"?,24%&C'4&G!;*BT&
3*.%^N*&}i,2.�&O5&X?+2&F2&7,&}+5m�&;V*R&+5g&.2/&4Ox&FRK&+5&!H,24%&
7,&4E%&C'4&+2&!4B2)A&+% &.2,%&BT&*5X&,O%&F%L"+&Z;&CR�&}*Ur!B/�&M,&+5&
/56&\%42&X2!O3L&&

'*.*RH+%B>2%BP%\Lku*%56]+9]89`:%
&%*.&C2Y!/&+% &+5m&+9&_2!>�&7,&*Tb3�&&&7,&'¨�&7,&M,&+% &+5m�&

&'7,&*:;4�&7,&""6R�&7,&\2H&+% &!'(E&BT�&&([?e&7,&-[?e&�O,24%&+9&
![�2&\%4%&+9&_'^F2&EOR&OVL&*.&`+2,&+% &+5m&+9&_'^F2&EOR&OVL&&

",B%µ,&�2,2&_'^F2&+2&C2H&;5&u��up�I&BT&D\E2&HE2&OV�&*2,2U[&+% &
*2F&*B2a&O5/2&OVL"!&
ZE/T&��p���&EO&*2,2U[&'�_&4&+% '$&0*R&-tE2E&+% &!$3&OV&.!º+&

-tE2E&uI&7,&u�&\54S&+% &!$3&OVL&EO&_'^F2&4&+% '$&B4?nES&",&.!º+&
D+*R&CR&`+2,&+2&+5m&+2&!XÜ4&;5&_2!>&7,&*%b3U&*%&`C2!'/&b3&OS�&7,&
'¨&7,&M,&+% &+5m&",&CR&$2H:&O5/2&OV&Gu�����&��KL&^"�/E2�&0*+% &!XÜ4&
+2& $�A& B4?nE�& '¨�& E2& M,& ",& 3+& OR& ;V*2& F2L& 0*& `+2,& +2& !XÜ4&&
}*%b3U��&*:;4�&""6R�&E2&8;$%&\2H&+% &|"&BT&D\i2g&\%/2&F2&Gu����KL&
8",5�&/&_'^F2&+2&8±%PE&E2;+&"\&+9&![�2&+2E)&`A2$R&+% &8±%PE&+5&

\5O,242&F2&;5&0*R&"?^/+&+% &"O$%&+% &-tE2ES&BT&"2E2&;2/2&OV�&[?e&7,&
-[?e&�O,24%&+9&![�2&\%4%&+9&_'^F2&EOR&OV&Gu����KL&*UrBA&+% &!$3&$5H&
7,&*U"!�&+9&;2UX&+,+% �&E2;+&-"4%&}"!'y&7,&-"!'y&BT�&7,&[?e&7,&
-[?e&BT&-=/,&+,&*+4%��&+9&!�<B%\2,R&":,2&+,/%&F%&Guv�uvKL&$V__'^F2&
+% &0*&C2H&+9&!'(E&'^/?&0*&-4?¢#%\&+% &*2F&*B2a&O5/2&OV�&*.&`+2,&+% &
+5m&+9&_'^F2&EOR&OV&Gu����KL&
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Z;&;.&",B%µ,&+2&M,&-[?e&D+E2&;2/2&OV&G-tE2E&u�K&
"?,24%&!4EB&+% &*BE�&$V__'^F2&+9&"?^/+&+% &-4?*2,&3+&M,&}+5m�&+% &

+2,A&-[?e&O5&*+/2&F2L&0*&+5m&+9& !^F!/&+9&"OX24&*UC'/´&*62U>�&
ss:U \�&E2&0*R&/,O&+2&ss:U \&;5&M,&+% &CR/,R&\R'2,S&",&8H/R&OV�&*%&+9&;2&
*+/R&FRL&ED\&c*R&-[?e/2&D\i2g&\%&/5&$5HS&+5&$V__'^F2&u�&BT&./2g&
Hg&!'!>&+% &-4?*2,&0*&_2!>&+2&8"X2,&+,42&X2!O3&F2L&M,&+9&;2UX&+9&
;24R&X2!O3&FR&7,&EO&*?!4!P&X/&+,4%&+% &!$3&M,&+5&*2/&D\4S&+% &!$3&
.=\&+,&\%42&X2!O3&F2&D+&M,&+9&\R'2,S&+% &B!$4+,A&'2^/'&BT&+5m&OR&OVL&
ED\&E%&\2H&+5m&OR&�O,%&/5&M,&+9&B!$4Q^/&"�F,S&+5&M,&*%&!4+2$+,&
8*+% &^F24&",&\:*,2&"�F,&$H2&\%42&X2!O3&F2h&7,&\R'2,S&+5&i?,X+,&
Ds,&*%&;?6'242&X2!O3&F2L&$%D+4&ED\&EO&*B^E2&Ds,&D\i2g&\%/R&FR�&/5&
0*+2&EO&!4n+()&!4+2$2&;2/2&F2&_2!>&-*2tE&OVL&/.&":,2&M,&/56&D\E2&
;242&X2!O3&F2&p&EO&3+&.62&OR&+�5,&*B2>24&F2�&",U/?&-[?e/2&sV $4%&*%&
,5+4%&+% &!$3&`C2'[2$R&F2L&
Z;&OB&+V *%&04&!4\k[S&+5&-"4%&;R'4&BT&$2H:&+,&*+/%&Ow�&0*+% &!$3&

/R4&`�S&+2&8�,&D\E2&;242&Z'PE+&OVL&
u�& Z;&OBT&D+*&}M,�&+9&ÆXU/2&+,4R&X2!O3�&*2B2=E/2&OB&8*&M,&

+% &.2,%&BT&-!>+&ÆXU!//&D\i/%&Ow�&!;*BT&OB&,O/%&Ow�&$%D+4&Z;&B*R!OES&+5&
Z!�B+& M,�& ",B%µ,& +2& M,�& +$R!*E2�& +% & `!/& -!>+& ÆXU!//& O54%& +9&
Z'PE+/2&OVL&;.D+&"O$2&/RB?!FE?*&I�u�&GKJVK&BT&}M,�&+2&*U\C)&*UC'/´&
",B%µ,&+2&}M,242�&GNASBK&E2&}"@,'2,�&GCEVK&OV�&$%D+4&-=E&4E%&!4EB&
+% &-4?¢#%\&+$R!*E2&+5&3+&C'4&*%&*U.U!>/&+,/%&Ow&;5&",B%µ,&+% &}M,�&+% &
*B/?ºE&OVL&
;.&"�$?*&4%&-"4%&Z"+5&}3+&.?!eB24&,2;!B¨R�&Gu&+? Þ,U�&I�uvK&+% &

*B24&./2E2&/5&'O&+$R!*E2&+9&^F2"42&7,&+$R!*E2&+2&!4B2)A&+,4%&BT&
!;*&/,O&,2;!B¨R&C'4&!4B2)A&+,/2&OV�&8**%&8*4%&-"4%&+2E)&+9&/?$42&
+9L&8*4%&+$R!*E2&+5&}",B%µ,&+2&BUD\,�&Gu&+? Þ,U�&I�u�K&+O2&D+&+$R!*E2&
3+&Z!�B+&M,&OVL&0Ds!*ES&+9&"yR&BT&c*%&OR&8*4%&+$R!*E2&+9&/?$42&
!4Â&[�\S&BT&+9�&
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0(8%@+%>B�+*U%@+%kGQ¦/eT%*"�%)[%7WQ%O+L% G3C)B %)47B%)"% O\X+%
&C,1%/,c<%ZQ/_%1,%12L%!7"(%0(%148%G3C&'%C"+,%+97"%()%C"X%G&$)+%
>k<% &'% ()% OGQj% &G6.+% !7*,% 3"*,% 12L% G3C&'% *<&% k,%R\&"% )B % e"+"%
O+&BP%Q+%)"%G7Q"CNZX"7%147B%)B %G$/B%()%C"X%!7"(%3"*B%14%u#-b�%yxv�N
yyz8%
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"/,*&4%&CR&0*R&8"B2&+2&`E5H&D+E2&;.&8*4%&+O2&D+&B*ROR&$5H&};R'/%&
"�F,S&+% &*B24&Z!�B+&M,&.4/%&;2/%&Ow�&Gu&"/,*&J��KL&
J�& �E2&Z;&",B%µ,&+2&}M,��&+$R!*E2&+5m&;V*R&_2!>&*%&-[?e&O5&

*+/2&OV�&ED\&+$R!*E2&+2&*U\C)&M,&O5&/5&�E2&EO&"?,24%&!4EB&+% &M,S&+% &
*B24&+5m&*%&-[?e&O5&*+/2&OV�&^"�/E2�&�ESD+&+$R!*E2&'2^/!'+&C'4&
4Ox& OV�& /5& '2^/'& BT& +2g& 7,& ss:U \& 0*+5& `C2!'/& 4Ox& +,TH%h& $%D+4&
$V__'^F2&u�&+% &-4?*2,&}+5m&+% &!XÜ4&+% &|"&BT�&ED\&0123!$ES&+2&M,&
+424&\%[&BT&O5/2&/5&0*+9&*B^E23U&i/,42+&O5&*+/R&FRL&
Z;&+$R!*E2�&"?,24%& !4EB&+% & }+5m&+9&_2!>�&+% &*B24&i/,%&BT&"6&

*+/R&OV�&+2&-U\%[2&E{\2&4%&�:�% &![�+S&+% &.2,%&BT&EO&+O+,&;/2E2&D+&}E%&
/?<O2,R& %̀B&*C2�&BT&/?<O2,%&*2F&i2/%p"R/%�&*B?©&BT&!#"R&bg&XÊ24&*,Ri%&
Ow�&7,&.%>6+&-"42&OR&"%N&C,4%'2$%&,i'2$%&Ow�&GE{\2&uJh&NRSVKL&0*&
`+2,&+2&}+$U+�&8*&_2!>&+9&W,&*U+% /&+,/2&OV&!;*4%&"?,24%&+2$&BT&C'4S&
+5&`\?!(/&D+E2L&0*BT&OB2,2&Z!�B+&M,&CR&}`\:!(/�&O5&*+/2&OVL&
E{\2&+9&"yR&BT�&�:�% &![�+&`\:!(/&$5H&F%&;5&+$R!*E2&BT&}X?"X2"&

M?*&Z3&F%�&7,& `C?& +2& 04+2,& D+E2& F2& GE{\2& �KL& -=E& 4E%& !4EB&+% &
-4?¢#%\&CR&�:�% &![�+S&+% &.2,%&BT&X%/2'4R&\%/%&Ow&G\%iT&B�R&��u�pJvh&u&/RB?�&
��u�&Jh&J&"/,*&J�uh&u&E:O�2&��uKL&\:*,%&`+2,&+2&`\:(A&;5&+$R!*E2&+5&
`\:!(/&+,&*+/2&OV&'O&+$R!*E2&+% &*\^ES&+2&"2"&OV&!;*BT&'%&i?$%&/�,&*%�&
EO2Y&/+&D+&MB��&*%&*U!$a&OwL&+? Þ,UF?*&+9&+$R!*E2&BT&0*&`+2,&+2&"2"&
"2E2&;2/2&F2�&;O2Y&0*+2&3+&*\^E&i?$%&|"&BT&$w!H+&-4V!/+/2&BT&,O&,O2&
F2L&+$R!*E2&+% &\:*,%&*\^E&0*&_!�&+% &[B)42+&_'O2,&",&[ßBà\2&O54%&+% &
.;23&E2&8*+5&X%/24%&+% &.;23&c*2&;24&"6/2&OV&D+&'%&0*&_!�&+% &"2"&+% &
`!/&i?$%&!'X2,&,i/%&F%&7,&8*+% &"2"S&+5&*O+,�&8*&",&MB��&+,/%&F%&&
Gu&+? Þ,U�&�KL&-4V!/+&_!��&",B%µ,&+% &M,&BT&`\:(A&E2&+$U+&+9&C2Y!/&F2L&
I�& ;.&",B%µ,&+% &}M,��&+$R!*E2&+5&+5m&;V*R&_2!>&$H&;2/R&OV&/5&

OBT&�E2&+,42&X2!O3�&X2O%&+$R!*E2&BT&�:�% &![�+&H$/&![�2&sV $2/%&OS&
E2&+$R!*E2&+% &*\^E&-4V!/+&;R'4&E2"4&+,/%&OS&/5&+$R!*E2&+5&c*%&
_2!>&*%&#? N+2,2&`2a&+,4%&+% &!$3&�E2&+,42&X2!O3�&&
*.*%&"O$%&/5&OBT&0*&`+2,&+% &-[?e/2&*%&.X4%&+2&`E2*&+,42&X2!O3L&

;O2Y&/+&$V__'^F2&+9&"?^/+&./2/R&OV�&D+&0123$R&$5H&-"4%&M,S&+5&
}+5m&+9&_2!>�&*%&*?,!�/&,i4%&+% &!$3&+?#&CR&4Ox&+,&*+/%&F%L&Ds,&CR�&
OB&B*RO&+9&+$R!*E2&+9&*?U\,/2&!.H64%&*%&.X24%&+% &!$3&+?#&Z'PE+&
+\B&8�2&*+/%&OwL&
�:�R&![�2&7,&-4V!/+&;R'4&*%&+$R!*E2&+5&*?,!�/&,i4%&+2&*.*%&

8�B&8"2E&i,R&![�2&\%42&OVq&OBT&0*&/,O&![�2&\%42&OV& D+&+$R!*E2&+% &
*\^E&}*�E&;24%�&GE:O�2&��IJK&7,&;.&CR&H$/&![�2&*?4/%&Ow&8*+2&'%&
!'C%\&+,&*+% L&OBT&EO&CR&![�2&\%42&O5H2&D+&_!�H/&;R'4&BT&",B%µ,&+% &
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'X4&+5&+V *%&8"E5H&D+E2&;23&/2D+&B*ROR&$5H&EO&;24T&D+&>BÀ&;R'4&
;R4%&+% &!$3&D+4pD+4&.2/S&+9&Z'PE+/2&OVL&0**%&.m+,�&OBT&-"4%&C20ES&
+5&B*ROR&!*e2U/S&+5&-"4%&;R'4&BT&$2H:&+,4%&BT&*O2E/2&+,4R&O5HR&Gc*2&
OB& *UC'/´& >BÀ& O54%& +% & +2,AS& +2& !'Ú%(A& +,+% & +,& *+/%& OwK& /2D+& '%&
-4V!/+/2&+9&",R�2&BT&!H,4%&*%&.X&*+T L&&
\:*,R&.2/�&;.&-[?e/2&`+N&O5/R&OV&/5&/CR&OBT&8*%&"OX2442&X2!O3L&

!;*&`+2,&\R'2,S&BT&-^'2C2!'+&\2H&D\i4%&$H/%&Ow&7,&8*+5&",i4%&+% &
!$3& E2;+S& +9& Z'PE+/2& "6/R& OV& 8*R& /,O& -"@,!X/& ![�2& E2&
!'$2!*/2":A)&;R'4&;R4%&+% &.2,%&BT&OB+5&+$R!*E2&+% &-H?'S&'&*\^ES&+5&
*:!X/&+,42&X2!O3L&�:�R&![�2&7,&i?$%&ZB&"2"BE&+2E)&*%&+$R!*E2&+5&
D+*R&CR&`+2,&+2&$2C&4Ox&!B$&*+/2&OVL&E !"�&3+&_!�&EO&*5X&*+/2&
OV&D+&'O&�:�R&![�2&E2&-4V!/+&4Ox&O5&*+/2&OVL&0*!$3�&0**%&"O$%&D+&OB&
D+*R&!'(E&",&!4A)E&*?423U&OBT&8*%&-¢#R&/,O&",i&$%42&X2!O3L&
/R*,R&.2/�&OBT&_2!>&+2&8"X2,&+,4%&+2&`E2*&+,42&X2!O3L&"?,24%&

!4EB&BT�&M,&*%&}+5m&+2&\2H�&ON24%&+% &!$3&+?#&Z'PE+&+\B&8�23&H3&F%L&
;.& +$R!*E2& BT& -[?e/2& D\i2g& \%/R& OV�& /5& OBT& 8*+2& *B2>24& B*ROR&
ZX,A&+% &B2tEB&*%&+,42&X2!O3L&X2O%&*B^E2&*Ve2U!/+&O5&E2&Ds,&4V!/+�&
OBT& ./2E2& HE2& OV& D+& OB+5& 8*&_!�& +% & "2*& ;242& X2!O3&7,& 8**%&
"P&X2/2"&+,4%&+% &!$3&+O42&X2!O3&GB�R&u��u�pu�h&H$2�&��uKL&'^/?/´�&
OB&8*+% &"2*&.2,p.2,&;2+,&8*+5&"P&X2/2"&+,4%&+% &!$3&!''[&+,&*+/%&
OwL&OB2,R&EO&Z[2&O5HR&D+&'O&-"42&H$/&ZX,A&�E2H&\%&;5&8*%&",B%µ,&
+% &M,&BT&-[?e&�O,2/2&OVL&ED\&OB&*s$&b3&/5&+$R!*E2&8*&862~&"?y&+% &
*2F&Z4U\&B42&*+/R&OV&;5&'2"*&$�N&ZE2&OVq&
X�FR&.2/�&ED\&8"X2,&*UC'&4&O5�&/5&8*&B*ROR&_!�&+5&-$H&+,&

\5&;5&-"4%&"2"&BT&.42&,O/2&OVL&\:*,%&[�\S&BT�&OBT&8**%&*UH!/&4Ox&,i42&
O5H2& GB�R&u��u�h&u&+? Þ,U�&���puIh&J& !F^*�&I�u��&u�KL&�:�% & ![�+S&+% &
B2B$%&BT�&-U!/B&+\B&EO&O5H2&D+&OBT&84+5&8*&BUX&*%&'U!X/&,i42&O5H2&
;O2Y&*%&'%&�:�R&![�2&+2&8�2,A&+,/%&OwL&+? #&"@,!^F!/ES&BT�&84&$5HS&+5&
42!B/&+,42&Z'PE+&CR&OV&;5&-"4%&Z"+5&B*ROR&/5&+O/%&Ow&",U/?&'2^/'&
BT&'%&B*RO&+% &!',5>R&Ow�&EO&OBT&'V*%&OR&+,42&OV&!;*&/,O& %̀@,/S&4%&+CRp
+CR&-"4%&"!yES&BT&-"4%&!',5!>ES&3'U&!ByS&+5&42!B/&D+E2&OV&G\%iT&u&/RB?�&
u�Jvh&J&/RB?�&u�u�h&J�u��&u�h&`+2�&J��KL&
\5&+2,AS&*%&E%&+\B&8�23&;242&Z'PE+&OVL&+$R!*E2&+5&*?,�2&`\24&

+,4%&+% &!$3&c*2&D+E2&;242&X2!O3L&ED\&OB4%&8=OT&4Ox&,5+2&/5&'%&OB2,%&
} %̀B&*C2��&BT&}-[?e/2�&GE{\2&uJh&NRSVK&sV $2/%&;23UH%L&ED\&OB&O�R$%&
"2!"ES&+5&EO&4Ox&./23UH%&D+&84+% &ZX,A&8!X/&4Ox&OV&/5&'%&\:*,S&+5&CR&
"2"&+,4%&+% &!$3&`C2!'/&+,TH%L&"2!"ES&+5&.X24%&+% &!$3&CR&E%&+\B&8�23&
;24%&X2!O3&Gu&+? Þ,U�&���h&J&!F^*�&I�u��&u�KL&;.&OB&D+*R&+5&*UH!/&+,4%&
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*%&"dF+&E2&-$H&+,&\%/%&Ow&/5&0**%&EO&Z[2&+9&;2/R&OV&D+&'O&OB2,R&*UH!/&
*%&'U!X/&O54%&+9&\?́ i&*B�%H2&7,&"#/2+,&+$R!*E2&BT&$�N&Z3H2L&OBT&
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