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#/=&#7!#-)+'&$%)=!9/7!9$%)+C(&+7!1$0+)+'&?8!+02(&(&+3!'!$4D(%)'(x! Eu�!
+%1?)@(2?8F�!w$4D(&+(x!E��!+%1?)@(2?8F�!w09$*$'=(x!Ep�!+%1?)@(2?8FA!

G!*(0@/=)#)(!#&#/+0#!1*$)$-$/$'!+%%/(9$'#&+7!2?!$4&#*@C+/+5!,)$!)#:
-+(!<(&&$%)&?(!$*+(&)#<++!-#-!w1*+0&#&+(!+!@'#C(&+(!/>9(3x!+!w'/+7&+(!
&#!$-*@C#>D+8x!,#D(!'%)*(,#()%7!@!%$)*@9&+-$'!%!'?*#C(&&$3!-$&6/+-):
&$%)=>A!G!2(&=I(3!%)(1(&+!@!&+8!1*(9%)#'/(&?!<(&&$%)+!w1$+%-!+!&#%/#C:
9(&+(!1*(-*#%&?2x5! w/>4$'=xA!�!%$)*@9&+-$'!%!&+0-+2!@*$'&(2!-$&6/+-):
&$%)+!1*$7'/7>)%7! )#-+(!<(&&$%)&?(!$*+(&)#<++!-#-! w'?%$-$(!2#)(*+#/=:
&$(!4/#.$%$%)$7&+(x�!w1$2$D=!+!2+/$%(*9+(!-!9*@.+2!/>972xA!

!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!

! :!`!�!�5�l!
! :!`!�!�5�r!

!
�4$0&#,(&+7K!�J!�!@%)$3,+'$%)=!-!-$&6/+-)@5!hJ!�!%#2$$<(&-#!*#<+$&#/=&$.$!1$:

'(9(&+7! '! -$&6/+-)(5!Jh!�!-$21*$2+%%&?3!%)+/=5!jh!�!27.-+3! %)+/=5!�h!�!@8$97D+3!
%)+/=5!Bh!�!1*+2+*(&,(%-+3!%)+/=A!

z+%A!rA!J$**(/7<+$&&?3!.*#6!

!" "# 

#" 

$# 

!# 

%# 

0,664 

0,702 

0,471 

0,627 0,770 

0,546 0,763 

0,505 

0,717 

0,424 0,420 

0,389 
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!)#

J$**(/7<+$&&?3! #&#/+0! 1$/@,(&&?8! 9#&&?8! 1$0'$/+/! '?7'+)=! 0&#:
,+2?(!%'70+!2(C9@!%)+/72+!1$'(9(&+7!+!<(&&$%)&?2+!$*+(&)#<+72+!+%1?:
)@(2?8A!

�)*#0+2!%)#)+%)+,(%-+!0&#,+2?(!-$**(/7<+$&&?(!%'70+!'!6$*2(!.*#6#!
2(C9@!1$-#0#)(/72+5!1$/@,(&&?2+!1$!2()$9+-#2!9+#.&$%)+-+!@%)$3,+'$%)+!
-!-$&6/+-)#25!9+#.&$%)+-+!1$'(9(&,(%-$.$!%)+/7!'!-$&6/+-)&$3!%+)@#<++!+!
%#2$$<(&-+!*#<+$&#/=&$.$!1$'(9(&+7!'!-$&6/+-)(!E%2A!*+%A!rFA!

"#! *+%A! r! '%(! -$;66+<+(&)?! -$**(/7<++! %)#)+%)+,(%-+! 0&#,+2?! &#!
@*$'&(!`!�!�5�l5!-*$2(!%'70(3!2(C9@!1(*(2(&&?2+!w@%)$3,+'$%)=!-!-$&6/+-:
)@x!�!w1*+2+*(&,(%-+3!%)+/=x!E`!�!�5�rF!+!w-$21*$2+%%&?3!%)+/=x!�!w1*+2+:
*(&,(%-+3!%)+/=x!E`!�!�5�rFA!

�)9(/=&$! $)2()+2!$)*+<#)(/=&?(! %'70+!2(C9@!C(%)-+2! %)+/(2!1$'(:
9(&+7!+!I-#/#2+K!w@%)$3,+'$%)=!-!-$&6/+-)@x!EW!�!�!�5r��5!`!�!�5�lF�!w%#2$:
$<(&-#!*#<+$&#/=&$.$!1$'(9(&+7!'!-$&6/+-)(x! EW!�!�!�5�ps5!`!�!�5�rF�! w-$2:
1*$2+%%&?3!%)+/=x!EW!�!�!�5v�r5!`!�!�5�lF�!w27.-+3!%)+/=x!EW!�!�!�5rvr5!`!�!�5�lF�!
w@8$97D+3!%)+/=x!EW!�!�!�5rll5!`!�!�5�lFA!

�0! +%8$9&$3! 2#)*+<?! -$**(/7<+3! 2()$9$2! ./#'&?8! -$21$&(&)! E4(0!
'*#D(&+7F! 4?/! '?9(/(&! $9+&!6#-)$*! E1$! -*+)(*+>!J#30(*#FA! �4{7%&7(2#7!
9+%1(*%+7!-$21$&(&)?!�!u�5�r�A!

|#4/+<#!l!
j#)*+<#!-$21$&(&)j#)*+<#!-$21$&(&)j#)*+<#!-$21$&(&)j#)*+<#!-$21$&(&)!

J$21$&(&)#!!
l!

�%)$3,+'$%)=!-!-$&6/+-)@!! 5pu�!
h#2$$<(&-#!*#<+$&#/=&$.$!1$'(9(&+7!'!-$&6/+-)(! 5ur�!
B*+2+*(&,(%-+3!%)+/=! 5rr�!
J$21*$2+%%&?3!%)+/=! 5pps!
j7.-+3!%)+/=! 5psu!
�8$97D+3!%)+/=! 5p��!

!
�0! )#4/A! l! '+9&$5! ,)$! 2+&+2#/=&?(! &#.*@0-+! 6#-)$*#! +2(>)! I-#/?!

w1*+2+*(&,(%-+3!%)+/=x!+!w*#<+$&#/=&$.$!1$'(9(&+7!'!-$&6/+-)(x!�!�5rr�!
+!�5ur�!%$$)'()%)'(&&$5!2#-%+2#/=&#7!�!w-$21*$2+%%&?3!%)+/=x!E�5ppsFA!G?:
9(/(&&?3! 6#-)$*! 2$C&$! +&)(*1*()+*$'#)=! -#-! w@%)$3,+'$:*#<+$&#/=&?3!
%)+/=!1$'(9(&+7xA!

G?9(/(&&#7!'?I(!6#-)$*&#7!%)*@-)@*#!4?/#!1$9)'(*C9(&#!%!1$2$D=>!
-$&6+*2#)$*&$.$!6#-)$*&$.$!#&#/+0#!'!2$9@/(!f�L�!kl�m!E%2A!*+%AuFA!G!$):
/+,+(! $)! ;-%1/$*#)$*&$.$! E*#0'(9$,&$.$F! #&#/+0#5! -#-! 2()$9#! $1*(9(/(&+7!
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"*#

%)*@-)@*?! %$$)&$I(&+3! 2(C9@! 2&$C(%)'$2! 1(*(2(&&?85! %! 1$2$D=>! -$&:
6+*2#)$*&$.$! E1$9)'(*C9#>D(.$F! #&#/+0#! 1*$'(*7()%75! '! -#-$3! %)(1(&+!
1*(91$/#.#(2#7! 6#-)$*&#7! %)*@-)@*#! $4{7%&7()%7! 9#&&?2+A! �%/+! 9#&&?(!
8$*$I$!$4{7%&7>)!2$9(/=5!)$!0&#,+2?8!*#0/+,+3!2(C9@!&+2+!+!1*(91$/#:
.#(2$3!6#-)$*&$3!2$9(/=>!&(!4@9()A!G!1*$)+'&$2!%/@,#(!6#-)$*&#7!2$9(/=!
$4{7%&7()!+%8$9&?(!9#&&?(!&(#9(-'#)&$A!q/7!$1*(9(/(&&$.$!&#4$*#!9#&&?8!
'$02$C&$! 1$%)*$(&+(! 2&$C(%)'#! 6#-)$*&?8! 2$9(/(35! 1$;)$2@! -$&6+*2#:
)$*&?3!#&#/+0!,#%)$!%'$9+)%7!-!0#9#,(!%*#'&(&+7!-$&%)*@-)$'!2(C9@!%$4$3!%!
<(/=>!&#3)+!&#+4$/((!#9(-'#)&?3!kllmA!

G!&#I(2!%/@,#(!%$$)'()%)'+(!2$9(/+!;21+*+,(%-+2!9#&&?2!2?!@%)#:
&#'/+'#/+!&#!$%&$'#&++!+&9(-%$'K!0&#,(&+7!1$!-*+)(*+>!��!E-#-!1*#'+/$5!$&!
9$/C(&! 4?)=! %)#)+%)+,(%-+! &(0&#,+2! &#! @*$'&(! `! �! �5�rF5! %*#'&+)(/=&$.$!
+&9(-%#!1*+.$9&$%)+!���! E+&9(-%!9$/C(&!1*('?I#)=!�5��F!+! %*(9&(-'#9*#:
)+,&$3! $I+4-+! #11*$-%+2#<++!����f! E+&9(-%! &(! 9$/C(&! 1*('?I#)=! �5lF!
klsmA!!

!
�4$0&#,(&+7K! �zh! �! @%)$3,+'$:*#<+$&#/=&?3! %)+/=! 1$'(9(&+7�! �J! �! @%)$3,+:

'$%)=!-! -$&6/+-)@5!hJ!�! %#2$$<(&-#!*#<+$&#/=&$.$!1$'(9(&+7! '! -$&6/+-)(5!Jh!�!-$2:
1*$2+%%&?3! %)+/=5! jh! �! 27.-+3! %)+/=5! �h! �! @8$97D+3! %)+/=5! Bh! �! 1*+2+*(&,(%-+3!
%)+/=A!

��!E�F!�!lu5���5!`!�!�5�r��!���!�!�5�lr�!����f!�!�5lup!
!

z+%A!uA!}#-)$*&#7!2$9(/=!
!
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"+#

H&#/+0!1*+.$9&$%)+!2$9(/+!'?7'+/!@9$'/()'$*+)(/=&$(!%$$)'()%)'+(!
2$9(/+!;21+*+,(%-+2!9#&&?2!+%8$97!+0! )$.$5!,)$! 0&#,(&+(!��! %)#)+%)+,(:
%-+!&(!0&#,+2$!E`!�!�5�r�!�!�5�rF5!%*#'&+)(/=&?3!+&9(-%!1*+.$9&$%)+!���!�!
�5��A!�9&#-$!%*(9&(-'#9*#)+,&#7!$I+4-#!#11*$-%+2#<++!����f!�!�5l�A!!

J$**(/7<+$&&?3!#&#/+0!'?I(!$1+%#&&?8!1(*(2(&&?8!+!1$-#0#)(/(35!
1$/@,(&&?8!1$!2()$9+-(!9+#.&$%)+-+!*(#/=&$3!%)*@-)@*?!<(&&$%)&?8!$*+:
(&)#<+3!/+,&$%)+5!1$0'$/+/!'?7'+)=!%/(9@>D+(! 0&#,+2?(!%'70+K!<(&&$%)=!
w&#%/#C9(&+(!1*(-*#%&?2x!-$**(/+*@()!%$!I-#/$3!w-$21*$2+%%&?3!%)+/=x!
EW!�!�5s�u5!`!�!�5�rF!+!w27.-+3!%)+/=x!EW!�!�!�5sru5!`!�!�5�rFA!j7.-+3!%)+/=!-$&:
6/+-)#!'!%'$>!$,(*(9=!-$**(/+*@()!%!<(&&$%)=>!w'?%$-+3!%)#)@%x!EW!�!�5�up5!
`!�!�5�rF5!#!C(%)-+3!%)+/=!�!%!<(&&$%)=>!w09$*$'=(x!EW!�!�5�up5!`!�!�5�rFA!

"(-$)$*?(! <(&&$%)+! )#-C(! -$**(/+*@>)! 2(C9@! %$4$3K! w1*+0&#&+(! +!
@'#C(&+(x! -$**(/+*@()! %! w1$2$D=! 9*@.+2x! EW! �! �5rur5! `! �! �5�lF! +! w'?%$-+3!
%$<+#/=&?3!%)#)@%x! EW!�!�5svp5!`!�!�5�lFA!G!%'$>!$,(*(9=! w'?%$-+3!%$<+#/=:
&?3! %)#)@%x! -$**(/+*@()! %! w%$<+#/=&#7! #-)+'&$%)=x! EW! �! �5���5! `! �! �5�rF5! #!
w/>4$'=x!�!%!w1$2$D=!9*@.+2x!EW!�!�5s�v5!`!�!�5�rFA!|#-+2!$4*#0$25!<(&&$%)+!
%$<+#/=&$.$!8#*#-)(*#!$4{(9+&+/+%=!'!$9+&!w-/#%)(*xA!!

�)*#0+2!;)+!-$**(/7<+$&&?(!%'70+!'!'+9(!.*#6#!E%2A!*+%A!vFK!
!
!
!
!
!
�4$0&#,(&+7K!�~!�!/>4$'=5!Bq!�!1$2$D=!9*@.+25!B�!�!1*+0&#&+(!+!@'#C(&+(5!Gh!

�!'?%$-+3!%$<+#/=&?3!%)#)@%5!hH!�!%$<+#/=&#7!#-)+'&$%)=A!
!

z+%AvA!J$**(/7<+$&&?3!.*#6!
!
z(0@/=)#)?! -$**(/7<+$&&$.$! #&#/+0#! 1$-#0?'#>)! &(4$/=I$(! ,+%/$!

'0#+2$%'70(3! 2(C9@! 1$'(9(&,(%-+2+! %)+/72+! '! -$&6/+-)&$3! %+)@#<++! +!
<(&&$%)&?2+!$*+(&)#<+72+!*#4$)&+-$'A!!

h! @,()$2! )$.$5! ,)$! 1*$<(%%! 6$*2+*$'#&+7! <(&&$%)&?8! $*+(&)#<+3!
$-#0?'#()!'/+7&+(!&#!%)+/=!2(C/+,&$%)&?8!$)&$I(&+35!2$9+6+-#<+7!6#-:
)$*&$3!2$9(/+!1$0'$/+/#!1$/@,+)=!%/(9@>D+3!*(0@/=)#)!E%2A!*+%A!pFK!

%& %! #' (# )* 0,399 0,478 0,565 0,407 
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"!#

!
�4$0&#,(&+7K!"B!�!&#%/#C9(&+(!1*(-*#%&?2�!�zh!�!@%)$3,+'$:*#<+$&#/=&?3!%)+/=!1$:
'(9(&+7�!�J!�!@%)$3,+'$%)=!-!-$&6/+-)@5!hJ!�!%#2$$<(&-#!*#<+$&#/=&$.$!1$'(9(&+7!'!
-$&6/+-)(5!Jh!�!-$21*$2+%%&?3!%)+/=5!jh!�!27.-+3!%)+/=5!�h!�!@8$97D+3!%)+/=5!Bh!�!

1*+2+*(&,(%-+3!%)+/=A!
��!E�F!�!lu5�lp5!`!�!�5�ul�!���!�!�5�uv�!����f!�!�5�pr!

z+%A!pA!h)*@-)@*&#7!2$9(/=!
!
H&#/+0! 1*+.$9&$%)+! %)*@-)@*&$3! 2$9(/+! '?7'+/! 8$*$I((! %$$)'()%):

'+(! 2$9(/+! ;21+*+,(%-+2! 9#&&?25! )#-! -#-! 0&#,(&+(! ��! %)#)+%)+,(%-+! &(!
0&#,+2$!E`!�!�5�ul!�!�5�rF5!%*#'&+)(/=&?3!+&9(-%!1*+.$9&$%)+!���!�!�5��!+!
%*(9&(-'#9*#)+,&#7!$I+4-#!#11*$-%+2#<++!����f!�!�5l�A!q*@.+(!-$&-@*+:
*@>D+(!2$9(/+!9#'#/+!2(&((!0&#,+2?(!1$-#0#)(/+!%$$)'()%)'+7A!

B*(91$/$C(&+(! $! )$25! ,)$! %$)*@9&+-#25! -$)$*?2! %'$3%)'(&&?! )#-+(!
<(&&$%)&?(!$*+(&)#<++5!-#-!&#%/#C9(&+(!1*(-*#%&?2!9(2$&%)*+*@>)!1*+:
2+*(&,(%-+3!+!27.-+3!%)+/+!1$'(9(&+7!'!-$&6/+-)&$3!%+)@#<++!1$/@,+/#!
%'$(! -$/+,(%)'(&&$(! 1$9)'(*C9(&+(A! �! %$)*@9&+-$'5! -$)$*?2! 8#*#-)(*(&!
C(%)-+3! %)+/=! 1$'(9(&+7! '! -$&6/+-)&?8! %+)@#<+785! #-)@#/=&?! 1*+0&#&+(!
9*@.+8!+!'?%$-+3!%$<+#/=&?3!%)#)@%!&(!1$/@,+/#!%)#)+%)+,(%-$.$!1$9)'(*:
C9(&+7A!�!&+8!'?7'/(&$!1$'?I(&&$(!$)&$I(&+(!-!09$*$'=>A!j#)(*+#/=&$(!
4/#.$1$/@,+(! -#-! <(&&$%)=! 1$/$C+)(/=&$! -$**(/+*@()! %! @%)$3,+'$%)=>! -!
-$&6/+-)@5! %#2$$<(&-$3! *#<+$&#/=&$.$! 1$'(9(&+7! '! -$&6/+-)(5! -$21*$:
2+%%&?2!+!27.-+2! %)+/(2! '! -$&6/+-)&$3! %+)@#<++!&#!@*$'&(! %)#)+%)+,(:
%-$3!)(&9(&<++A!
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""#

G!*(0@/=)#)(!+%%/(9$'#&+7!&#I#!.+1$)(0#!,#%)+,&$!1$9)'(*9+/#%=A!h$:
)*@9&+-#25! -$)$*?2! %'$3%)'(&&?! )#-+(! <(&&$%)&?(! $*+(&)#<++5! -#-! 1$:
2$D=! +! @'#C(&++5! 2#)(*+#/=&$(! 4/#.$1$/@,+(! +! &#%/#C9(&+(! 1*(-*#%&?2!
9(2$&%)*+*@>)!1*+2+*(&,(%-+3!+!27.-+3!%)+/+!1$'(9(&+7!'!-$&6/+-)&$3!
%+)@#<++A! �! %$)*@9&+-$'5! -$)$*?2! 8#*#-)(*(&! C(%)-+3! %)+/=! 1$'(9(&+7! '!
-$&6/+-)&?8!%+)@#<+785!#-)@#/=&$!1$'?I(&&$(!$)&$I(&+(!-!0'$*$'=>A!!

G#C&?2! @%/$'+(2! ;66(-)+'&$%)+!6@&-<+$&+*$'#&+7! $*.#&+0#<+3! 7':
/7()%7!&#/+,+(!<(&&$%)&?8!$*+(&)#<+3!/+,&$%)+!*#4$)&+-$'A!�)$!*(0@/=)#)!
%$'2(%)&$3!9(7)(/=&$%)+!/>9(35!+8!2(C/+,&$%)&$.$!'0#+2$9(3%)'+7A!G!<(:
/$2!2$C&$!%-#0#)=5!,)$!<(&&$%)&?(!$*+(&)#<++!9#&&$.$!-$//(-)+'#!9$%)#:
)$,&$!4/#.$1*+7)&?(5!,)$! %1$%$4%)'@()!8$*$I(2@!'0#+2$$)&$I(&+>!'!-$/:
/(-)+'(5! )#-! C(! 1*($4/#9#()! C+0&(*#9$%)&?3! )$&! &#%)*$(&+75! %@D(%)'@()!
'0#+2$1$&+2#&+(!+!1$99(*C-#!2$/$9?8!%$)*@9&+-$'A!�4!;)$2!)#-C(!.$'$*7)!
9#&&?(5!1$/@,(&&?(!%!1$2$D=>!9*@.+8!2()$9+-5!+%1$/=0@(2?8!'!9#&&$3!*#:
4$)(A!!

B$!*(0@/=)#)#2!&#I(.$!+%%/(9$'#&+75!2?!1*+I/+!-!'?'$9@5!,)$!'!9#&:
&$3!$*.#&+0#<++!1*$%/(C+'#()%7!$4D#7!)(&9(&<+7!-!1*($4/#9#&+>5!&#*79@!
%!1$0+)+'&?2+!1$-#0#)(/72+!'!$<(&-(!<(&&$%)&?8!$*+(&)#<+3!*#4$)&+-$'!
$*.#&+0#<++5!+!&(.#)+'&?8!$<(&$-A!|(!%$)*@9&+-+5!-$)$*?(!$<(&+/+!<(&&$:
%)&?(! $*+(&)#<++! '! $*.#&+0#<++!-#-!&(.#)+'&?(5! '! 4$/=I(3! %)(1(&+! %)*(:
27)%7!9$4+)=%7!'/#%)&?8!1$/&$2$,+3!+5!%$$)'()%)'(&&$!%,+)#>)!1%+8$/$.+:
,(%-@>! #)2$%6(*@! '! $*.#&+0#<++! 4$/((! &(4/#.$1*+7)&$35! ,)$! *(.@/7*&$! +!
1*+'$9+)!-!-$&6/+-)&?2!%+)@#<+72A!

"#! %(.$9&7I&+3! 9(&=! '! $*.#&+0#<++! %@D(%)'@()! &(2#/$! &(9$%)#)-$'!
%+%)(2?!@1*#'/(&+75! -$)$*?(!&($48$9+2$! @%)*#&+)=A!�%)*#&(&+(!&(9$%)#):
-$'! '$02$C&$!1*+!$%@D(%)'/(&++!*79#!2(*$1*+7)+3A!|#-+2+!2(*$1*+7)+7:
2+5! &#1*+2(*5! 2$.@)! %/@C+)=! )*(&+&.+K! )*(&+&.! -$2#&9$$4*#0$'#&+75! )*(:
&+&.! -*(#)+'&$%)+! +! )A9A! |*(&+&.! -$2#&9$4*#0$'#&+7! 1$2$.#()! &(! )$/=-$!
%1/$)+)=!%$)*@9&+-$'5!&$!+!*#%-*?)=!%(-*()?!;66(-)+'&$.$!'0#+2$9(3%)'+7!
'!9#/=&(3I(2A!�%$4$(!2(%)$!'!)*(&+&.(!$)'$9+)%7!+0@,(&+>!)(8&+-!6$*2+:
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