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[2,R@,+&12'&*%&Q!*/&b3&/5&8=OS4%&EO5'2&+% &!4\k[S&+2&-4?+,A&D+E2L&&
D+*R&+% &-^'¢#/2&+% &*U\C)&BT�&-¢#R&^'¢#/2&+% &\d!�+5A&*%&Z;&;5&

D+E2&;2/2&OV�&'V*%&OR&/CR&CR&D+E2&HE2&O5H2L&D+*R&CR&_!�&+2&\:*,%&_!�&
+% &*2F&O2F&!B$242&-*2B2=E&4Ox&OV�&$%D+4&ED\&\:*,2&_!�&O2F&!B$24%&
*%&04+2,&+,%&7,&+?#&0*&`+2,&+O%́ & }Bw&3+&`+2,&+% &*UrBA&*%&�R+&O5&
,O2¹OR&{Y&7,&Bw&4Ox&X2O/2¹/R&D+&Z"+5&CR&EO&*UrBA&$H%L�&;5&_!�&
\:*,S&+5&*UrBA&*%&.X24%&+2&`E2*&+,/2&OV&'O&EO&B24/2&OV&D+&8*%&+9N2A?&
4Ox&sV $242&X2!O3&7,&\:*,S&+5&*Ur!B/&4Ox&+,42&X2!O3L&8*R&/,O�&+5g&
CR&EO&+º"42&+,&*+/2&OV& D+&3+&0123$R&"?|(&E2&¨R&-"4%& !By&E2&
"@,'2,&+% &*\^ES&*%&+O/2¹/R&OV�&}EO2Y&B/&.V�5L&Bw&EO2Y&.V�2¹�R&F2¹FR�&7,&
-CR&Bw&-[?e&{YL&Z"&'O2Y&.V�&*+/%&OwL�&8*%&c*2&�ES&+,42&F2�&c*2&'O&
",B%µ,&+9&_'^F2&BT&8*+2&-N:N&!'µ2*&7,&0*&!4P&XE&+% &*2F&D+&'O&
D+*R&-=E&_!�&+5&-[?e&4Ox&+,%H2¹HR&+% &+2,A&+,/2¹/R&F2¹FRL&&
EO5'2&4%&O,%+&_!�&!'[%(&+5&8*+2&*U\%[&H<CR,/2&*%&$%4%&+% &-¢#%&

+2,A&./23L&8*4%&+O2&D+&$5HS&+5&!4EB&"2$4&+,42&X2!O3&/2D+&'%&}-"4%&
-[?e/2&BT&sU *%&b3&4&B,&;23�&Gu��IuKL&0*&̀ +2,&+% &'�_&4%&O,%+&0123$R&
+5&",B%µ,&+9&_'^F2&+5&H<CR,/2":')+&B244%&+% &!$3&8�*2!O/&D+E2&O5H2�&
X2O%&0*BT&D+*R&+5&8*+% &-[?e/2&+2&z24&O5&E2&4&O5L&

�ES&",B%µ,&04&^i$4S&+5&}-[?e/2�&+% & %̄AR&BT&,i/2&OV�&
\:*,2&`�&p&}�ES&",B%µ,&4%&04&^i$4S&+5&-[?e&�O,2E2��&p&+2&8�,&

!'!C�&`+2,&*%&D\E2&;2&*+/2&OVL&OBT&^B,A&,i42&O5H2&D+&04BT&*%&+5g&CR&
_'^F2&"!/&7,&"ÐR&+% &.RX&$w!H+&DrE2&+5&H$/&E2&"2"BE&4Ox&�O,2/2&
OVL&&
ZD\&BT�&B4?nE&+% &"/4&*%&"O$%�&}",B%P&',&4%&B4?nE&+5&-"4%&^'|"&+% &

-4?*2,&8�"�&D+E2�&���&4,&7,&42,R&���&�h&7,&8*4%&8=OT&EO&Z\%[&D\E2�&
}s: $5ps$5�&7,&"d°'R&BT&C,&;2W�&G8�"!�&u�J��&J�KL&E�4&DrE2&7,&.�S&
+2&"V\2&O542�&",B%µ,&+% &E5;42&BT&Z,UC&*%&F2&GO2$2UD+&"2"&+% &+2,A&.�2&
"V\2&O54%&+% &*BE&`*'&"R62&;56&\R&Hg&FRh&8�"!�&I�u�KL&
4E%&!4EB&BT&-!C!(�&$%i+S&4%&!''2O&+% &�2,2&$w!H+&DrE2&+5&B2=E/2&

\R&G\%iT&u&+? Þ,U�&�KL&0«2!4ES&+9&"yR&+% &$%i+&4%&+O2�&}!''2O&*.&BT&Z\,&
+9&.2/&*B�R&;23�&7,&!''2Op!.#�42&!4n+$U+&,O%�&G0«2�&uI��h&KJVKL&
D+&",B%µ,&4%&$V__'^F2&u�&BT&$w!H+&DrE2&+5&}-[?e/2�&+9& %̄AR&BT&

�ES&,i2�&+2&+5g&*2,2U[&!4+2$4%&+2&`E2*&+,/2&OV&/5&8*+5&EO&!4n+()&
4Ox&!4+2$42&X2!O3&D+&",B%µ,&$w!H+&DrE2&+5&-[?e&�O,2/2&OVL&;.&3+&
"!/&7,&"ÐR&`*UH&+,/%&Ow&/5&.20.$&0*+5&+CR&CR&-[?e&E2&"2"BE&4Ox&
./2/2&OVL&&
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/5&�ES&",B%µ,&4%&EO&+O4%&+% &!$3&!4EB&D\3&D+&3+&"?|(&E2&¨R&+% &
}[,R,�&*%&}^i$4�&8*%&}-[?e�&�O,2/2&OV�&,�E&H%4&4%&`^/2'&,i2&D+&B4?nE&
+2&B,AO2,&\%O&*%&*U.U>&O54%&*%&^i$4&+% &+2,A&-[?e/2&O5/R&OV�&;5&8*+% &
"/4&+2&"@,A2B&OV&G8�"!�&IKL&$V__'^F2&u��u�pJ�&BT&^i$4&+% &.2,%&BT&
;5&+O2&HE2&OV&'O&`;44&+9&`DrE2&*%&*U.U!>/&OVL&3+&"?|(&7,&¨R&+2&
*2B2=E& ^i$4& 3+& 4E%& ;R'4& +2& !4B2)A& +,/2& OVL& Ds,& CR�& EO& ;R'4&
B,AO2,&OVL&0*!$3�&;V*%&",B%µ,&+9&"!'y/2&BT&D\i2g&\%/2&OV�&B4?nE&+9&
B,AO2,& !^F!/& G;V*%& \5& ^i$4& *%& \[2)E2& HE2& OVK& +9& M5(A2& +9& /?$42&
-[?e/2&*%&+,+% &8*4%&-"4R&-/?$4RE&-B,�'&",&-!>+&;5,&D\E2&OVL&EO&
-[?e/2&>2jB)+&,R!/&@,'2�&'2$R&-[?e/2&G4&D+&4V!/+&"2"K&F2&7,&0*BT&
�!/":j/)&+9&.b/&+B&B2UH&+9&Hg&FRh&EO&/°E&EO&\[2)/2&OV& D+&",B%µ,&
B4?nE&+9&B,AO2,&!^F!/&+5&"2"&+% &C2U!/&E2&Ds,&3+&\?́ i&C,2&H$/R&+% &
|"&BT&4Ox&\%i/2&OVL*$&
3+&!'^/d/&XX2)&BT�&'%4OVB&4%&!'!C=&4&&B/S&+2&!'Ú%(A&D+E2&OV&D+&�ES&

$V__'^F2&u�&BT&"?|(&7,&¨R&+% &^i$4&+5&}-[?e/2�&*%&*U.U!>/&D+E2&
HE2&OVL&8*+% &B/S&+9&*:XR&!4Â!$!i/&OV�&

u�& -tE2E&u�&BT&"2E%&;24%&'2$%&_'^F2&+% &"R#%&+% '$&^'2^°E&+2,A&OVL&
J�& $w!H+&*U.U>&\?�&+9&[!�ES&*%&*U.U!>/&F2&GE !"&0*&"2�&BT&0*&
`+2,&+2&B/&=E2E*UH/&4Ox&OVKL&

I�& EO2Y&"23&;24%&'2$%&_'^F2&+% &+2,AS&+2&!'Ú%(A&+,4%&+% &`E2*S&+% &
.;23�&D+*R&4%&+% '$&EO&+O2&OV&D+&E{\R&B/&+% &-$2'2&`2XR4&>B³&
BT&CR&c*R&OR&_'^F2&FRL&

��& E%&[2,R@,+&^i$4&"2"&7,&Bd�E?&+% &`/R+&F%L&0*!$3�&0*&_'^F2&
+2&8±%PE&B4?nES&+5&^B,A&D\$242&F2&D+&'%&"2"R&Ow&7,&"2"&84+% &
ZU/@,+&7,&_!�H/®&+2E³&+5&CR&`C2!'/&+,/2&OVL&

��& E%&_'^F23U&0123$&+% &"!'y/2&",&;5,&�2$/R&OV&7,&EO&",B%µ,&
+% &$5HS&+5&\:*,S&*%&!C=&4&&O54%&BT&*O2E/2&+,/2&OVL&&

��& ;.D+&"!'y/2&!*e/2&+% &/?ºE&OV&7,&*2,2&\5(&-[?e/2&+2&+2,A&
OV�&[2,R@,+&^i$4&0123!$ES&+5&-[?e&�O,2/2&OV&7,&8=OT&"!'y&
!4'2*^F24& +9& *%'2�& BT& C2H& $%4%& *%& -E5§E& M5!(/& +,/2& OVL&
0*!$3&E%&_'^F23U&0123$&+% &0\)&!H\)&+% &\%[S&BT&84+% &`!/É2&+2&
`/R+&F2&7,&}8=OT&+42!4ES&+% &*UH&-U/j')'2O&+,4%&*%&,5+/R&FR&
7,&!'\%[R&,R!/&@,'2�&7,&>B)&B244%&*%&,5+/R&FR�&;5&0123$&+9&
!'![�&!^F!/�&X?4%&b�&7,&"!'y&,2Ä&+2&",^",&!',5>R&F2L�&

��& *'¾�B&8�,&EO&O5&*+/2&OV&D+&-[?e/2&*%&*U.U!>/&_'^F2&+% &�2,2&
4V!/+/2&+5&8�*2!O/&+,42&F2L& !'[%(+,�&'%& }$w!H+&_'O2,&+5&
!4EU!y/�&+,4%&+5&8�*2!O/&+,/%&F%L&0*+% &*2F&OR&ED\&'%&Zz2+2,R&
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,O%&/5&0*+% &�2,2&0123$&+% &.RX&*%&'%PE2'd!/&7,&~'),/2&*U`\2E�&
;5&B:j/)":;+S&+% &.RX&.b/2E/&*%&"2E2&;2/2&F2�&+5&ON242&F2&7,&
'%&*2>2,A&'%PE2'd!/&+5&8�*2!O/&4Ox&+,/%&F%L!+$&

B/S&+9&EO&!'!'>/2&*UC'&OV&�ESD+&"2�&-"4%&Z"BT&04&_'^F2�&+2&
+2,A&4Ox&./2/R&OV�&EO&+% '$&0*&.2/&",&;5,&\%/R&OV&D+&",B%µ,&+5&`*=&4&&
+,4%&+% &!$3&E%&B24%&;24%&X2!O3&/2D+&8*+% &r5>&*%&.X2&;2&*+% &G\%iT&u��Iup
IIKL&;.D+&0*&!*e2U/&BT&+? #&\B&/5&OV�&*UC'/´&;V*%&"O$%&CR&*?�2'&`^/?/&
D+E2&HE2&OV&D+&0*&`�&+2&*2B2>24&+,4%&+2&*.*%&*,$&/,R+2&EO&OV&D+&
0**%& ;?62& }-[?e/2��& >2jB)+& ,R!/& @,'2�& +% & \d!�+5A& *%& -*2B2=E&7,&
-`2+d !/+&OVL&+? #&XR;T&;5&-�,[´&}-[?e�&4Ox&Fx&G;V*%&":,%&D\4&i%/S&BT&+2E)&
+,4%&+% &+2,A&HU\%&O2F&E2&"2U'&E2&>:$&C,R&*6+S&BT&X$4%&+% &+2,AK&'%&>2jB)+&
,R!/&@,'2�&+% &-4?*2,&-[?e&4Ox&F%&�ESD+&'%&/5&*2B2=E&*B�%&;2/%&F%L&0*+% &
!'",R/�&$5HS&7,&'^/?�&BT&+5m&D\i2g&\%42&-*2B2=E&F2L&`!/D\4&![[?&
"V\2&4Ox&O5/%&F%h&EO&!C=&4&&F2L&
8*R& /,O�& [2,R@,+& ^i$4& !;*+% & +2,A& $5H& -[?e& O5/%& F%�&

"@,C2(24?*2,�&*2B2=E&!^F!/&*%&ON+,&F2L&ED\&'%&$H2/2,&!4!P&X/&-U/,2$&
BT&`+N&O5/%&/5&+5g&0*&",&tE24&4Ox&\%/2L&.!º+�&'%�&-*2B2=E&F%�&7,&0*&
\d!�+5A&*%&-*2B2=E&F%L!!&0*!$3�&[?e/2¹-[?e/2&+% &!*e2U/S&+2&tE24&,i/%&
b3�&84+5&}-[?e/2�&+9& %̄AR&BT&,i2&;242&X2!O3&F2L&&
0*&=E2E&*%&D+*R&0123$R&+5�&!;*&",&'O&$2H:&O5/2�&XD+/�&+$UD+/�&

E2&!4,2[&4Ox&O542&X2!O3&F2L&",B%µ,&+% &$5H&EO&;24/%&F%& D+&}-[?e�&
+O$242&}"2"R�&+O$24%&+% &/?ºE&4Ox&F2L&'%&;24/%&F%&D+&-"4R&+5g&CR&H$/R&
4&O54%&",&CR&'%&-[?e&O5&*+/%&F%L&'%&0*&.2/&*%&CR&-'H/&F%&D+&EOR&*B�&
*.&+% &"2*&CR&FRL&*2B2=E/´�&}-[?e�&+O$23&;24%&+% &"@,A2B&+?#&!'[%(&
C2,R&4Ox&O5/%&F%L&0*!$3&0*BT&*U\%O&OV&D+&[2,R@,+&`B%O&+% &+2,A&}-[?e�&
+O$24%&+% &*2F&+5g&$o2&CR&;?6&;2/R&FRL&
0*+% &-!/@,��&0123$&+% &!$3&0*&[?e¹-[?e&"e!/&BT&+? #&$2C&CR&F%L&

>B)z24&+% &"@,"%�&BT�&04&!4EBS&+% &"2$4&+,4%&*%&04&!4EBS&+5&\%4%&'2$2&
",B%µ,&`*�&O5/2&F2�&7,&",B%µ,&+% &!4'2*p^F24&3'U&",B%µ,&+9&`;2&
+9&"!'y/2&CR&.4R&,O/R&FRL&>2jB)+&7,&4V!/+&\d!�+5A&*%�&E%&!4EB&c*%&
E�4&ZX,A&+5&`5�*2!O/&+,/%&F%&;5&",B%µ,&+9&4V!/+&Z'PE+/2�&+% &
*2F&B%$&i2/2&F2L&_2'O2@,+&\d!�+5A&*%�&EO&_'^F2&",B%µ,&+% &$5HS&+% &
!$3&3+&^'^F&"E2)',A&.424%&BT&*O2E/2&+,/R&FRL&
&
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E�4&*U.U>&BT&.20.$&+9&![�2&G-tE2E&u�K&
$V__'^F2&u�&BT&B24'RE&E�4&ZX,A&*%&*U.U!>/&Zz23Y&OwL&�ESD+&OB&

4g&'2X2&+% &-U/H)/&,O/%&Ow�&"?,24R&+% &4Ox�&0*!$3&EO2Y&"23&;24%&'2$%&!4EB&
G$V__'^F2&+% &-=E&!4EBS&+% &*B24K&+% '$&0123!$ES&+% &!$3&F%&7,&Z;&
OB&",&$2H:&4Ox&OwL&",=/?&E%&!4EB&OBT&EO&":#4%&+% &!$3&8+*2&*+/%&Ow&D+&
E�4&+% &!'(E&BT&.20.$&�E2&+O/R&OVL&
OB&EO&!'X2,&,i&*+/%&Ow&D+&Z;&E�4&+% &!'(E&BT&",B%µ,&+% &"2*&;5&

OB2,%& !$3&.2/&OV&'O&OV& }4&+,42q�&E�4&+% & !'(E&BT&;.&.2/&Z/R&OV&/5&
`X2,+& 7,& ![�+& 0/42& -!>+& *BE& 4+2,2�B+& ",& _/R/& +,/%& Ow& p&
",B%µ,&D+4&.2/S&+9&-4?B!/&4Ox&\%/2&OV&p&D+&OBT&c*2&$H/2&OV&B245&0*&
!'(E&",&43&!4EB&BT&+5g&*+2,2�B+&.2/&OV&OR&4OxL&ED\&OB&0*&.2/&",&
!'µ2*&,i/%&Ow�&/5&OB&43&!4EB&+5&;V*2&OBT&;2442&X2!O3&'V*2&4Ox&;24/%&
OwL&
4+2,2�B+L&-'PE&OR�&43&!4EB&BT�&E�4&+% &!'(E&BT&4+2,2�B+&![�23Y&

Owh&'O&+?#&c*R&.2/S&+5&'j;)/&+,/2&OV&!;=OT&OBT&*?442�&!'µ2*&+,42�&7,&
84+% &Zz2+2,R&O542&X2!O3L&EO&!*i2/2&OV&D+&_!CX2,&7,&",¨RHB4&
"2"BE& Ow& Gu& +? @,�& ��u��& u�h& H$2�& ��u�h& 0Ds�& ��Ih& 0«2�& uI��K�&7,&
*B$w!H+/2&H$/&OV&G,5!BES&u�J��&J�h&u&+? @,�&���puuKL&'O&EO&CR&!*i2/2&
OV& D+&+2B'2*42&*%&C,%& !'X2,&H$/&Ow& GB�R&��J��&J�h&+? $?�&I��h&E2+: .&
u�u��&u�KL&'2^/'&BT�&'O&M5(A2&+,/2&OV&D+&;5&04&.2/S&+% &\5(R&Ow&8=OT&
4,+&+% &\��&+9&Z[2&,i4R&X2!O3&;.&/+&D+&'%&"f2/2"&4Ox&+,&$%/%&Ow&
GH$2�&��Juh&`+2�&Ju��KL&
OB&*,$/2&*%&c*%&+F4&+O/%&Ow&7,&Ds,&84+% &.2,%&BT&C:$&;2/%&OwL&OB&

c*%&*BE&BT&,O/%&Ow&;.&_!CX2,&.b/&*2B2=E&.2/&OV�& !.42&!''2O&D+3&
*2F&,O4%&'2$%&E?H$&;56S&+5&D+*R&$o2&+2&*2B42&4Ox&+,42&"6/2&OV�&7,&
*UC'/´&-B,R+2&BT&;=B&$%4%&'2$%&![[?�&BT&*%&Z>%&!''2O&+% &.2O,&;=B&$%/%&
OwL&EO&\2'2&D+E2&HE2&OV&D+&Z>%&!''2OS&+2&-=/&/$2+&O5/2&OV&p&04BT&*%&
+g&/$2+�&X2O%&"?�(&�2,2�&X2O%&¨R&�2,2�&_!CX2,&+,4%&+% &+2,A&O5/%&OwL&
-ÚR$/2& +9& C,B2,& OV�& 7,& -*2B2=E& E�4& *U.U>S& +9& "?^/+T & 7,& D²ºBT&
B45,U;4&_'*2E&*%&*U.U!>/&$5HS&+% &!$3&.b/&>4&+B2/%&OwL&0*&!'+d !/&+% &
*2F�&-.&*B$w!H+/2&+5&.b/&*%&$5HS&�2,2& }'V+!º"+&;R'4[V$R�&B242&
;2/2&OVL&c*%&*BE&BT�&B*ROR&!'µ2!*ES&+5&"2"BE&E�4&_'O2,&+% &!'�e&
.5$42&X2!O3L&0**%&CR&-!>+&BO�'":A)&OV&D+&B*R!OES&+5&>2jB)+&;R'4&
;R4%&X2!O3&7,&c*%&_'O2,&*%&.X&+,&,O4%&+% &�2,2&-¢#%&8\2O,A&^F2!"/&
+,4%&X2!O3L&
*+2,2�B+L&",=/?&4g&'2X2&BT&E�4&+% &*U.U>&BT&+% '$&E%&4+2,2�B+&![�23Y&
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OR&4Ox&OwL&43&!4EB&BT&0*&!'(E&",&*+2,2�B+&![�23Y&CR&OwL&
",B%µ,&4%& E�4&*U.U>S&+5& .42E2&7,&8=OT& !''2O&+2&BO�'":A)& C2H&

�O,2E2L&;.&ER[?&*%&/$2+&+% &.2,%&BT&":#2&HE2�&/5&8=OS4%&8�"!�&+9&"?^/+&
*%&8\>d/&D+E2&7,&+O2�&}¥D+&0*&+2,A&B4?nE&-"4%&B2/2&!"/2&*%&-$H&O5&
+,&-"4R&"�&4R&+% &*2F&,O%H2&7,&'%&\54S&3+&/4&OSH%�¦���&*5&'&-.&\5&4Ox�&
",=/?& 3+&/4&OwL& ����& GB�R&u����& �KL&EO&i��& !''2O&+5&",B%µ,&�2,2&
.42E2&HE2&7,&8*+% &�2,2&"?�(&/F2&¨R&+% &*2F&O54%&+5&}3+&O542�&D+E2&
HE2&D\i2/2&OVL&'2�E2Y[&}'%&\54S&3+&/4&OSH%�&EO&*U+% /&+,/2&OV&D+&!''2O&
BT&E�4&*U.U>&\5&+5&3+&+,4%&+2&!4A2)E+&B2tEB&OV�&7,&84+% &}3+&O5&;24%�&
+% &!X=O&+2&CR&+2E)&+,/2&OVL&
",B%µ,&4%&E�4&*U.U>S&+5&`;44&+% &!$3&.42E2L&0**%&B24';2!/&+9&

.m5/,R&O5/R&OVL&ED\&+5g&EO&`^/2'&^'R+2,&+,/2&OV&D+&",B%µ,&4%&"?�(&
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+5&!'![�&,R!/&*%&OR&*U.5!>/&+,42&O5/2&OVL&04&"2,U"@,+&Z'PE+/2�&+5&
4&B244%&+5&"2"&/5&4Ox&+OTH%�&",=/?&8*+% &"@,A2B&-'PE&OSH%L&8\2O,A&+% &
!$3�&!4EBS&+2&8º$UM4&+,4%&'2$S&+5&3+&!'[%(&!4>2)@,/&^F24&",&.V�42&
O5/2&F2L&3+&`+2,&*%&0*&_!�&+% &*2F�&*B:O&+% &!4EBS&+2&8º$UM4&+,4%&+% &
+2,A�&}-[?e�&+% &*B24&_'O2,&D+E2&;23H2�&",=/?&8*4%&D+*R&X@,y&-F'2&
4V!/+/2&*U.U>R&!4EB&+2&8º$UM4&4Ox&D+E2&O5H2L&
0*R& `+2,& *%�& "?,24%& !4EB&+% & -=/H)/& ,O4%& '2$%&_!�&X@,yOR4& E2&

-4V!/+&+2E)& D+3&!.42&CR&-[?e&O5&*+/%&F%L&c*2&84+9&D+*R&H$/R&+% &
!.42&CR&O5&*+/2&F2L&0*!$3&_!�&+5&"2"R&.4%&!.42&-[?e&B242&;2&*+/2&
F2L&
��& _'^F2&BT&-[?e/2&+% &!$3&*B2>24&D\E2&HE2&F2L&_'^F2&!4>2)@,/&

+,/R&FR&D+&-[?e&O5&H3&_!�&+5&�E2&+,42&OVL&8*BT&`2'>24&F%�&!;4*%&
;5&-[?e&O5&H3&Ow&'%&Ds,&*%&[?e&O5&;23YL&*2B2=E/´�&[?e&O54%&+% &!$3&*BE&
$H/2&F2L&H�A&!^F!/ES&BT�&_!�&}*UtE2&/+��&-F2)/&[%(&D\4&C,�&-[?e&
,O/2&F2L&-=E&7,&BO�'":A)&!^F!/ES&BT�&_!�&7,&-!>+&D\4S&/+&-[?e&
,O/2&F2&p&*2/&E2&X�\O&D\4L&_!�H/&-[?e/2&+% &!'(E&BT�&"?4´&[?e&O54%&
+% &!$3&_!�&+5&4O24%&+% &�2,2�&7,&+CRp+CR&'¨S&+5&>54%&+% &�2,2&^'EU&+5&
[?e&+,42&O5/2&F2L&0*+% &-!/@,��&[?e&"OX24%&;24%&+% &!$3&.b>2&!4'2*p
^F24&+9&'%\R&",&.!$\24&Xm242&O5/2&F2L&0*BT&E2;+&+5&*!<B!$/&D+E2&
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;2/2&F2�&;5&Xm2'%&+5&^'R+2,&+,&+% &.!$\24&Xm2/2&F2L&+CRp+CR&0**%&
"O$%&D+&_!�&Ds,&*%&[?e&B242&;23�&8*%&Z!>+2@,+&M5(A2&+,4R&O5/R&
FRL&
��& -[?e/2&*%&"2"&O5&*+/2&F2L&E !"&-[?e&O542&"2"&4Ox&F2�&",=/?&

-[?e/2&\5&\[2�&BT&"2"&+2&-'*,&O5&*+/R&FRL&"O$2�&'O&;5&-[?e&OV&
8*%&D+*R&CR&"!'y&'^/?&+% &*2F&*U"+) &BT&4Ox&Z42&F2L&8\2O,A&+% &!$3�&ED\&
'O&-[?e/2&+9&\[2&BT&!4'2*p^F24&+% &ZYH4&BT&`'%[&+,&$%/2�&/5&'O&"2"&
+,/2&7,&8*%&\��&8�242&"6/2L&\:*,%�&ED\&+5g&-[?e&_!�&;24/%p.:�/%&
b3&[?e&O54%&+% & !$3&",B%µ,&+% & !4\k[S&+2&"2$4&4Ox&+,/2�&/5&'O&"2"&
+,/2L&'O&CR&_'^F2&�2,2&!4>2)@,/&\��&+5&8�2/2L&

&H;Z)*%B@ %I#F%!.?@A.%B@ %I3=?O%B*%x=*%B*.V%u*z%
�ESD+&",B%µ,&+9&\d!�&BT&}-[?e/2�&",B%µ,&+9&"!'y&'^/?�&+5&\:!(/&

+,& \%/R�& 0*!$3& 8*4%& !4EB& D\3& !;**%& '%& "!'y& '^/?3Y& \:!(/& 4& OSL&
$V__'^F2u��Iu&+O/R&OV�&}0*&`+2,&*%&/?B&0123!$ES&+5&84+9&-[?e/2&
*%&-$H&,i2&+,5�&+Ox&c*2&4&O5&D+&'%&EO5'2&+% &!4'2*&+5&;5&84+% &.RX&BT&
OV&-[?e&+,&+% &-"4R&-[?e/2&BT&sU *%&b3&B,&;23UL�&-[?e/2&*%&*U.U!>/&!4EB&
0123!$ES&+9&,�2&+,/%&F%&7,&;.&'%&",B%µ,&+% &"!'y&!4'2*p^F24&+% &*U"+) &
BT&Z/%&F%&/5&8=OT&B,4%&*%&.X2/%&F%L&
-'PE&OR&E%&!4EB&0123!$ES&+% &^'2^°E&7,&C$2g&BT&E5H\24&\%/%&F%&

G!4H)B4&u��J�h&_'�&��u�KL&0123!$ES&+% &!$3�&*:XR.e&-[?e&;=/?�&+% &
i24%&+% &̂ F24&",�&[?e&"[?�&7,&B#!$ES&7,&"!�ES&+5&i242&-!>+&̂ '^F&
O5/2L&*2F&OR�&04&!4EBS&BT&OB&>54%&",&D\3&H3&.$&+5&CR&\%i/%&Ow&!;**%&
!4´*U\%O&3+&^'^F&"E2)',A&+% &!$3&*O2E/2&!B$/RL&0*R&`+2,&*%�&;5&,5HR&
`/R/&O5/%&F%�&c*%&$5HS&G7,&'^/?�K&+5&"dF+&+,&\%4%&+% &^'2^°E&$2C&`+N&
OwL&-4%+S&!4EBS&+5&84+% &^'2^°E&$2CS&+% &!'(E&BT&8\>d/&D+E2&HE2&OVL&OB&
EO&B24&*+/%&Ow&D+&0!/O2*&BT&",B%µ,&;5&+?#&CR&$5HS&*%&X2O/2&OV�&'O&
84+% &C$%&OR&+% &!$3&O5/2&OVL&
c*2&*UC'&OV&D+&",B%µ,&4%&-[?e/2&*U.U>R&E%&!4EB&-"4%&$5HS&+9&-=E&

$5HS&*%&!C�/2&+9&"OX24&+% &!$3&D\3&F%L&.2\&+% &'(³&BT�&84+% &�2,2&04&
!4EBS& G!'[%(/E2&C5;4&*U.U>R& !4EBSK&+% &"2$4&*%&-=E&$5HS&+5&E{\R&
}!'!Xy&$5H�!"&$H4%&$H%&F%L&0*+% &-!/@,��&84+% &�2,2&04&!4EBS�&;V*%&D+&
E�4&*U.U>S&7,&Bd�E?&*%&*U.U!>/�&+% &`!/&Zz2+2@,/2&+% &+2,A&84+% & !$3&
-=E;2!/pB:j/)":;+S&+9&"2"BE&":;2�&;V*%&!;4+% &BtE&BT&'%&,O/%&F%&84+% &�2,2&
+9&;2/R&FR�&BT&*!<B!$/&O542&-*UC'&O5&;2/2L!#&
E !"&OB&84&*CR&+2,AS&+5&4Ox&;24/%&Ow& !;4+% &+2,A&",B%µ,&4%&

-[?e/2&+% &E%&!4EB&D\3�&OB&EO&;24/%&Ow&D+&04&!4EBS&+5&8*4%&OR&D\E2&
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F2&7,&0123!$ES&+5&84+2&"2$4&+,42&F2L&X2O%&OB&":A)/´&*B�&CR&;2/%&
D+&",B%µ,&4%&0123$&+5&[?e/2&7,&-[?e/2&*%&*U.U!>/&!4EB&�ES&D\3&F%�&
/5&CR&84&!4EBS&+5&Z;&$2H:&+,4%&+% &!'(E&BT&OBT&`�&":#4%&OR&"6/%L&

&H;Z)*%B@ %I3=?%/T%"?%!.%B{ '@%#*0h%">)@%"|z%
OB&;.&"?,24%&!4EB&+5&"m/%&Ow�&/5&OBT&!'X2,&+,/%&,O42&X2!O3&D+&}EO&

B?�",&+V *%&$2H:&O5/2&OV��&E !"&OB&*B�/%&Ow&D+&B:*2&+9&_'^F2&ON2&\R&
Hg&OV&G+? $?�&J�u�K&!;**%&8*+% &!4\k[&OB&",&*R>%&*%&$2H:&4Ox&O5/%&Ow�&*2F&
OR&OB&EO&CR&;24/%&Ow&D+&"?,24%&!4EB&+5&"m42&B*R!OES&+% &!$3&$2C`\&OV&
G,5!BES&u���h&u&+? @,�&uv�uuh&J&/RB?�&I�u��&u�KL&0*!$3&OBT&-"%�2&,i4R&
X2!O3&D+&c*%&!'!Xy&!4EBS&BT&*%&CR�&;V*%&D+&-[?e/2&*%&*U.U!>/&!4EB&Ow�&
OB2,%&!$3&+?#&*O2E+&!B$%H2L&OB&84&*%&�E2&*Ri&*+/%&Ow�&

OBT&�E2&4Ox&*Ri42&OV&&
Z,UC&+,4%&+% & !$3�&OB&EO&\%i/%&Ow& D+&OBT&84&*%&�E2&4Ox& &*Ri42&

X2!O3�&OBT&c*2&+\2!"&4Ox&B24&$%42&X2!O3&D+&;5&0123!$ES&+% &!$3&8*&
*BE&-[?e&F2&'O&Z;&OB2,%&!$3&CR&-[?e&OVL&4E2&!4EB&+O/2&OV&D+&"?,24R&
'2X2&ON2&\R&Hg&OV& G0Ds�&J�u�KL!%&"@,A2B^'|"�&8*+% &+5g&CR& !4EB�&
[?e/2&7,&-[?e/2&*%&*U.U!>/&!4EBS&*!O/�&-.&B*ROR&E?H&BT&,O4%&'2$S&
",&*R>%&*%&$2H:&4Ox&+,4%&X2!O3L&
4E2&!4EB&+O/2&OV&D+&0*&E?H&BT�&",B%µ,&4%&"?,24%&!4EB&+9&[?e&7,&

-[?e&+9&!C�/2&+5&!BN2&D\E2&OVL&B,+? *&��u�&+O/2&OV& D+&ER[?&4%& }*.&
C5;4&'^/?�&+5&[?e& �O,2E2L�& 0*& !'(E&",&XX2)& +,/%& b3& D+& ,5B&+% &
B*R!OES&+5&B2U*&i242&X2!O3&E2&4Ox&G�ESD+&.2�2,&*%&rE&D+E2&HE2&B2U*�&
*UC'/´&B:j/)ES&+5&-j")/&D+E2&HE2&O5/2&F2�&0*!$3&-[?e&F2K�&"�$?*&4%&
!$i2�&}Bw&;24/2&{U�&7,&`C?&ER[?&BT&B?�%&!4fE&bZ&OV�&D+&+5g&'^/?&-"4%&
Z"&*%&-[?e&4Ox�&G,5!BES&u��u�KL&
;.& ",B%µ,& 4%& X2O2& D+& "/,*& -=E;2!/ES& BT& ;2+,& *?*B2X2,& +2&

*')`FB&`X2,&+,%�&/5&8*+5&\[)4& D\i2E2& !;*BT& }"d°'R&+% &*.&`+2,&+% &
X�"23&7,&,TH4%&'2$%&;=/?&7,&Z+2[&+% &"�R&F%L�&8*4%&"/,*&*%&+O2�&}O%&
"/,*&8��&B2,&7,&i2q�&"/,*&4%&8�,&D\E2�&}4Ox&`C?�&+\2!"&4Oxh&�ESD+&
Bw&4%&+CR&+5g&-"!'y&E2&-[?e&'^/?&4Ox&i2g&OVL�&Ds,&8**%&+O2&HE2�&};5&
+?#&",B%µ,&4%&[?e&�O,2E2&OV�&8*%&/:&-[?e&B/&+O�&G %̀@,/S&uv�uJpu�KL&
\[)4&+2&-!C`2E&F2&"/,*&+5&!*i242&D+&'O&-=E;2!/ES&+5&}-[?e�&4&
*B�%h&8=OT&CR&'V*%&OR&*?*B2X2,&!*i242&F2&;V*%&E{D\ES&+5L&",=/?&EO&\[)4&
EO&CR&!*i2/2&OV&D+&",B%µ,&*U*2,&+% &;=/?�&BT&-.&+5g&!C�/2&4Ox&+,/2&
OVL&+5g&-[?e&4Ox&OVL&84BT&*%&+5g&CR�&;5&_'^F2&+% &-=/H)/&-[?e&*B�%&
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;2/%&F%�&84+% &*!O/�&B2,%&7,&i23&;2&*+/%&OwL!&&
0*!$3�& Z;& B*R!OES& +5& EO& !4n+()& $%42& X2!O3& D+& -[?e/2& *%&

*U.U!>/&+5g&CR&!4EB&OB&",&$2H:&4Ox&O5/2&OVL&�E2&OB&*:-,&+2&B2U*&i2&
*+/%&Ow�&O2Yq&�E2&OB&!.42&XSE%N%&+9&B#!$E2Y&i2&*+/%&Ow�&O2Yq&�E2&.�%&+2&
;442&E2&}[,R,&+2&+5g&12'�&Z;&_!�&+5&!'!>'/&-[?e&.42&*+/2&OV�&
4Oxq&-[?e/2&*%&*U.U!>/&!4EB&-.&$2H:&4Ox&OwL&

OBT&�E2&*Ri42&X2!O3&
OB&*+2,2�B+&\d!�+5A&*%&!4EBS&+2&"?4´&-'$5+4&+,&*+/%&OwL&B:*2&

+% &-[?e/2&*U.U!>/&!4EBS&*%&OBT&+? #&"2�&*Ri4%&X2!O3L&
u�& C5;4&*%&*U.U!>/&-[?e/2&+% &!4EB&Z;&$2H:&4Ox&Ow�&",=/?&B*R!OES&

+5&84&BT&*%&+? #&+2&"2$4&-=E&B*R!OES&+% &!$3&+,42&X2!O3L&EO&4R!/�&
+B&*%&+B&43&!4EB&+% &*BE&BT&/5&Z'PE+&FRL&"�$?*&+% &EO&+O4%&+% &"f2/&
D+&'O&;24/2&OV&D+&}+5g&'^/?&-"4%&Z"&*%&-[?e&4Ox��&8*4%&*2F&OR&EO&
CR&+O2�&}",=/?&;5&8*+5&-[?e&*B�/2&OV�&8*+% & !$E%&-[?e&OV�& G,5!BES&
u��u�KL&0*&+2,A&"�$?*&4%&84&B*R!OES&*%&;5&EO&*B�/%&F%&D+&'%&+? #&CR&
i2&*+/%&Ow&p&'O&X2O%&;5&CR&O5&E2&+Ox&*%&CR&rE&D+E2&HE2&O5&E2&+V *%&CR&
'>&D+E2&HE2&O5&p&EO&ZQO&D+E2&D+&ED\&84+% &B2U*&i24%&*%&-=E&B*ROR&
"2"&+,&.V�/%&Ow&/5&'%&B2U*&4&i23U&G,5!BES&u��Jv�&JuKL&Z;&ED\&+5g&C2g&
EO&B24/2&OV&D+&+?#&C5;4p'^/?3Y&-[?e&Ow�&/5&'O&84&*%&.X&+,&,O%L&E !"&
8=OT&i242&-"4%&Z"&BT&H$/&4Ox&O5H2�&",=/?&8*+% & !$3&-"4%& !''%+&+5&
-[?e&+,42&H$/&O5H2L&0*+% &-!/@,��&OBT&CR&c*2&+,4%&*%&.X%&,O42&X2!O3&
p&0*!$3&4Ox&D+&EO&H$/&O5H2�&',4&OB2,%&C2g&+5&�5+,&$H4%&*%&.X23&
,i4%&+% &!$3L&
J�& E !"&Z;&OB&",&-[?e/2&*%&*U.U!>/&!4EB&$2H:&4Ox&Ow�&Ds,&CR&

84&BT&*%&+? #&c*R&,R!/ES&+2&*?�2'&\%/%&Ow&;5&C$R&E2&*CR&ZE?&+% &$5HS&+% &
!$3&^'2^°E'>)+&OwL&OB&BT&*%&-!>+2U[&-"4%&O2F&7,&'¨&>5&$%/%&Ow&;.&'%&
\:!(/&O5&;2/%&OwL&-'PE&OR&OB&c*2&0*!$3&4Ox&+,/%&Ow&�ESD+&$V__'^F2&
BT&E%&!4EB&D\3&H3&Ow�&',4&0*!$3&�ESD+&84&!4EBS&�2,2&^F2!"/&_'O2,&
+2&C$2&-!C`2E&OVL&0*R&`+2,&*%�&#: /&+9&.RB2,R&+% &,5HR&+5&7,S&*%&"dF+&
,i2&;2/2&OVL&*UC'&OV&D+&^'2^°E'>)+&;R'4&;R4%&+% &!$3&OB&-=E&!4EBS&*%&
CR&+?#&*Ri&*+/%&OwL&
I�& -[?e/2&+% &!4EBS&+5&*.*%&-¢#%&`+2,&*%&$2H:&+,4%&+% &!$3&8=OT&

43& !4EB&+% & !4\k[S& +9&#2E2&+% & *B24& \%i42&X2!O3L& E%& !4\k[& !'!>H/&
-[?e/2&E2&\:!(/&O54%&+5&'j;)/&4Ox&+,/%&Ow�&',4&'%&"2"&+% &+2,A&Z!�B+&
-[?e/2&+5&'j;)/&+,/%&OwL&4E2&!4EB&B*R!OES&+% &!$3&!'!>'/&[?e/2&+9&
B2YH&4Ox&+,/2&OV�&",=/?&4V!/+&,R!/&*%&[?e/2&B2YH/2&OVL&"�$?*&4%& !$i2�&
}-"4%&Z"&+5&"!'y&.423&,i�&Gu&/RB?�&��JJh&KJVKL&0*%&NASB&+O/2&OV&
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}-"4%&Z"&+5&"2"&*%&.X23&,iL�&+? @,!=FES&+5&8*4%&!$i2�&}OB&-"4%&Z"&
+5&[,R,&7,&Z�B2&+9&*.&B!$4/2&*%&[?e&+,T�&7,&",B%µ,&+2&CE&,i/%&
b3&"!'y/2&+5&!*e&+,T�&GJ&+? @,�&��uKL&E2+: .&4%&+O2�&}OB2,%&",B%µ,&7,&
!"/2&+% &!4+N&[?e&7,&!4B)$&C!�&EO&OV�&D+&-42FS&7,&!'>'2�&+% &�$%[&
BT&84&+9&*?!>&$T�&7,&-"4%&Z"&+5&*U*2,&*%&!4n+$U+&,iT�&GE2+: .&u�J�KL&
E:O�2&4%&+O2& }/?B&4&/5&*U*2,&*%&7,&4&*U*2,&BT&+9&'^/?�&*%& %̀B&,i5�&&
Gu&E:O�2&J�u�KL&
OBT&EO&^B,A&,i4%&+9&Z'PE+/2&OV&D+&;V*%&0123$&}"!'y&`;2�&F2�&

'V*%&OR&+$R!*E2&CR&OVL&Z;�&",B%µ,&+9&}"!'y&`;2�&O54%&+% &+2,A�&OBT&
C,*+&`E2*&+,/%&,O42&X2!O3&D+&OB&-[?e/2&*%&B?�&,OT�&7,&-"4%&Z"&
+5&/F2&+$R!*E2&+5�&;5&OB&*%&.4R&OV�&"2"&*%&B?�&,iTL&OB&EO&+V *%&+,&
*+/%&Ow�&;5&CR&OB&+O/%&-F'2&+,/%&Ow&8*%�&EO&":#+,&;2YX4%&+% &�2,2�&}�E2&
EO&B?�%&"2"&BT&$%&;23H2�&�E2&EO&-[?e&7,&-"!'y&OV�&�E2&0**%&-"!'y&
!'X2,S&7,&+2E³&+5&*OE5H&!B$%H2��&B*ROR&O54%&+% &+2,A&OBT&*X%/&,O42&
X2!O3&D+&OB&D+4&[�\S&+2&`E5H&+,/%&Ow�&OB&�E2&"O4/%&Ow�&OB&+O2Y&;2/%&
Ow�&OB2,%&!By&+�4&Ow�&OB&�E2&"m/%&Ow�&OB&�E2&\%i/%&Ow�&OB&B45,U;4&+% &!$3&
�E2&+,/%&Ow�&7,&OB&�E2&"R/%&OwL&04BT&*%&D+*R&CR&.2/&+5&OBT&`$5C4&/F2&
"2"&BT&4Ox&$%&;24%&\%42&X2!O3L&",B%µ,&X2O/2&OV&D+&OB&[?e&OS�&",=/?&EO&
OB&",&OV&D+&OB&-"4%&Z"&+5&}*U*2,&*%&!4n+$U+&,iTL�&
Z;&[?e&7,&-[?e&C5;4S&BT&C%\&+,42&OB2,%&!$3&Z'PE+&4Ox&OVL&

;V*%&C5;4&+2&OB&8"C5H&+,/%&Ow&8*+% & ^F24&",&OBT&0*+9& ÆXU/2&+,4R&
X2!O3&D+&OB&D+4&!'X2,S&7,&!XyS&+2&8"C5H&+,/%&OwL&;5&-ÚR$/2&+2&
}8"C5H�&+,/2&OV&'O&^'2BR&+9&*%'2&+% &!$3&8"E5HR&^'¢#&7,&"!'y&"2y&
4Ox&O5&*+/2&OVL&ED\&OB2,%&B4&C�!/+&-!C$2(2�&*%&-_'!^F/&Ow&E2&MdA2&
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