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2&!-0D6#.1$74<N!&##&!.<<6-&!#.!8.<&!2&!<1.8$#$10!3742.;&41.#&!&1!40%&<<.$-&!R!#.!;$<&!&4!9#.%&!
2564&! .%1$/$10! 2E4.;$W6&U! ]5&<1! 64&! 374%1$74! $42$<9&4<.8#&! .6! %741-:#&! 97<16-.#! 2&!
#5$42$/$26U!
F&<! -0%&91&6-<!<6-! #&<W6&#<! &##&! -&97<&! <741! 2&! W6.1-&! 1E9&<! _! /$<6&#<N! #.8E-$41?$W6&<N!
9-79-$7%&91$3<! &1! &I10-7%&91$3<! 1.%1$#&<! &1! 9-&<<$744&#<U! F&<! $437-;.1$74<! 9&-a6&<! <741!
1-.4<;$<&<! /&-<! #&<! 47E.6I! /&<1$86#.$-&<! 96$<! 1-.$10&<! &1! ;$<&<! &4! 37-;&! 2.4<! #&! 1-74%!
%0-08-.#U!*&! #R! &##&<! <741! /0?$%6#0&<! /&-<! #&<! %&41-&<! <690-$&6-<U!(2)! !]5&<1 #.! %7;8$4.$<74!
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#.8E-$41?&!;&;8-.4&6IU!
!
F&! #.8E-$41?&!;&;8-.4&6I! 0976<&! #&<! %74176-<! 26! #.8E-$41?&! 7<<&6I! &1! <&! <682$/$<&! &4!
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(5)!

!"# $%&'(")"*+'&%,-.(-/(*0"-/%&'
!
F&<!%.4.6I!<&;$=%$-%6#.$-&<!<741!.6!47;8-&!2&!1-7$<!_!!

• Q4!%.4.#!?7-$S741.#!76!#.10-.#!7-$&410!2.4<!64!9#.4!2&!CAg!9.-!-.997-1!R!#5?7-$S741.#!
• Q4!%.4.#!.410-$&6-!76!<690-$&6-!<$160!R!MLg!9.-!-.997-1!.6!9#.4!<.D$11.#!
• Q4!%.4.#!97<10-$&6-!76!$430-$&6-!2.4<!64!9#.4!9&-9&42$%6#.$-&!.6!9-0%02&41U!



! ! M!

]?.W6&!%.4.#!97<<T2&!R!<74!&I1-0;$10!64&!.;976#&!3&-;0&!9.-!64&!;&;8-.4&!_!#.!%696#&U!
]&11&!%696#&!-&97<&!<6-!64!09$1?0#$6;!%$#$0!2741!#&<!%&##6#&<!<741!#&<!;0%.47=1-.4<26%1&6-<!
2&!#5$437-;.1$74U!!
F5&4<&;8#&! %.4.#=%696#&! V76&! #&! -:#&! 25.%%0#0-7;T1-&! .4D6#.$-&! &4! $41&-9-01.41! #&<!
/.-$.1$74<! 2&! 9-&<<$74<! 2&! #5&427#E;9?&! <6-! #.! %696#&N! <.%?.41! W6&! #.! %696#&! &1!
#5&427#E;9?&!741!2&<!2&4<$10<!$2&41$W6&<U (6)!
!

!
!

`#+/"%&Q&=&1%$&(*'*/I&$%8#7(#"(/1*#"%$;&]./"(%&=&bbb&;8%,%(#'%7%-7$*'-%;(.8&%-&6%-.5$A;D"&&

!
`#+/"%&M&=&*85./1%&8%80"*'%/$%&(.'-%'*'-&/'&35#-)31#/8&$%'$#-#D;&]./"(%&=&6%-.5$A;D"&

!
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!1# $%&',"(*0%&'2320-34-5*%&'
!
F509$1?0#$6;!<&4<$1$3!W6$!%74<1$16&!#&<!;.%6#&<!61-$%6#.$-&!&1!<.%%6#.$-&!&<1!37-;0!2&!%&##6#&<!
%$#$0&<U!Q4&!<68<1.4%&!D0#.1$4&6<&!_!#.!;&;8-.4&!717#$1$W6&!&<1!97<0&!<6-!%&<!%$#<U!F.!2&4<$10!
2&<!;.%6#&<!&<1!1-T<!<690-$&6-&!R!%&##&!2&!#5&427#E;9?&N!#7-<!2564!;76/&;&41!#.!;.%6#&!/.!
274%! D#$<<&-! <76<! #5$43#6&4%&! 2&! #.! 9&<.41&6-N! 9-7/7W6.41! 64! %$<.$##&;&41! W6$! /.! 3.$-&!
876D&-!#&<!%$#<!2&<!%&##6#&<!%$#$0&<!&1!&4/7E&-!64!;&<<.D&!.6I!%&41-&<U!
]&!<741! #561-$%6#&!&1! #&!<.%%6#&!W6$!9&-;&11&41!2&!%.#%6#&-! #5$4%#$4.$<74!&1! #&<!.%%0#0-.1$74<!
#$40.$-&<!2&!#.!1`1&U!

!
`#+/"%&S&=&(%11/1%$&$%'$."#%11%$&6%$-#0/1*#"%$;&]./"(%&=&6%-.5$A;D"&

-" #$%&'!()$*+%&3/%*$,%&
!
F&! <E<1T;&! /$<6&#! &<1! 471-&! 9-$4%$9.#! #$&4! 25$41&-.%1$74! ./&%! #&! ;742&! &4/$-744.41U! G#!
.4.#E<&!#&<!$437-;.1$74<!W6$!476<!9.-/$&44&41!&1!-&4<&$D4&!#&!<E<1T;&!4&-/&6I!%&41-.#!R!#.!
37$<! <6-! #&<! ;76/&;&41<! 26! %7-9<! ;.$<! .6<<$! <6-! %&6I! 2&! #5&4/$-744&;&41U! K76-! 64&!
374%1$74! 791$;.#&! %&! <E<1T;&!27$1! `1-&! <1.8#&!;`;&!9&42.41! #&<!;76/&;&41<! 2&! #.! 1`1&N!
%&%$! &<1! -&426! 97<<$8#&! D-f%&! .6! )03#&I&! Z&<1$86#7=(%6#.$-&U! F&! )Z(! &<1! 64! d!-0<&.6! 2&!
4&6-74&<!W6$! V7$41! #&<!%.91&6-<!/&<1$86#.$-&<!.6I!;6<%#&<!2&!E&6I!&1!9&-;&1!2&!<1.8$#$<&-!
#&<! $;.D&<! <6-! #.! -01$4&! 9&42.41! #&<!;76/&;&41<! 2&! #.! 1`1&U! F5.4.17;$&! 2&<! %744&I$74<!
4&6-74.#&<! &<1! 1&##&! W6564! ;76/&;&41! 2&! #.! 1`1&! 2.4<! 64&! 2$-&%1$74! &41-.h4&! 64!
209#.%&;&41! 2&! #5i$#! 2.4<! #5.61-&N! %&! W6$! .! 976-! &33&1! 2&! <699-$;&-N! 76! 2$;$46&-N! #&!
D#$<<&;&41!2&<!$;.D&<!<6-!#.!-01$4&U!e!(5)!
P76<!97<<0274<!2&6I!1E9&<!2&!/$<$74<!_!!

• Z$<$74! 37/0.#&!76! %&41-.#&!_! &##&! 2744&! #.! /$<$74! #.! 9#6<! 9-0%$<&N! &##&! 9&-;&1! 2&!
-&%744.h1-&!#&<!78V&1<!&1!2&!-09742-&!R!#.!W6&<1$74!d!W67$!c!e (1)!!

• Z$<$74! 90-$9?0-$W6&!_! W6$! 201&%1&! #&<! 78V&1<! 2.4<! #&! %?.;9! /$<6&#! &1! -09742! R! #.!
W6&<1$74!d!7j!c!eU!+##&!476<!9&-;&1!2&!9-&42-&!2&<!-030-&41$&#<!2&!/&-1$%.#$10U!(1)!
!

'" #$%&'!()$*+%&(+4(+/4'$()/5%&
!
F.!9-79-$7%&91$74!9&61!<&!203$4$-!%7;;&!01.41!d!471-&!%.9.%$10!R!%744.h1-&!#.!97<$1$74!2&!
471-&!%7-9<!2.4<!#5&<9.%&N!76!2&!%?.%64!2&!47<!;&;8-&<!#&<!64<!9.-!-.997-1!.6I!.61-&<!&1!R!
0/.#6&-!#.!-0<$<1.4%&!%741-&!#.W6&##&!64&!1f%?&!;71-$%&!&<1!-0.#$<0&U!e!(7)!
!



! ! k!

O&<!-0%&91&6-<!2$336<!<741!7<107=.-1$%6#.$-&<!&1!;6<%6#7=1&42$4&6IU!(4!20%-$1!
• )0%&91&6-<! ;6<%6#7=.-1$%6#.$-&<!_! %&! <741! #&<! ;0%.47-0%&91&6-<! <&4<$8#&<! R!

#501$-&;&41!26!;6<%#&!
• )0%&91&6-<!1&42$4&6I!76!7-D.4&<!1&42$4&6I!2&!X7#D$!_!%&!<741!#&<!;0%.47-0%&91&6-<!

<&4<$8#&<!R!#501$-&;&41!26!1&4274!
• )0%&91&6-<! 7<107=.-1$%6#.$-&<!_! <$160<! R! 9-7I$;$10! 2&<! .-1$%6#.1$74<! &1! 25.61-&<!

-0%&91&6-<!2.4<!#&<!%.9<6#&<!.-1$%6#.$-&<U!
!

6" #$%&'!()$*+%&$7)8+4'$()/5%&
!
]&<!%.91&6-<!<741!<90%$.#$<0<!2.4<!#.!1-.4<37-;.1$74!2&!D-.42&6-<!9?E<$W6&<!2&!4.16-&!
/.-$0&!&4!$43#6I!4&-/&6I!_!!

• Z$1&<<&!9.-!#&<!%7-96<%6#&<!2&!J&$<<4&-!
• K-&<<$74!9.-!#&<!%7-96<%6#&<!2&!)633$4$!&1!J&->&#!
• Z$8-.1$74!9.-!#&<!%7-96<%6#&<!2&!K.%$4$!&1!J&$<<4&-!

!
+4<&;8#&! %&<! -0%&91&6-<! -&4<&$D4&41! 2&! 3.a74! %74<%$&41&! 76! 474! #&! <E<1T;&! 4&-/&6I!
%&41-.#!<6-!#.!97<$1$74!26!%7-9<!&1!<6-!#&<!.2.91.1$74<!R!-0.#$<&-!976-!%74<&-/&-!64&!97<16-&!
.2.910&!R!#5&4/$-744&;&41!&I10-$&6-U!
]&<!2$330-&41<! $437-;.1&6-<!<741!;7410<!&4!9.-.##T#&!_! #.! #0<$74!2564!2&<!%.91&6-<!9&-;&1!
.6!<E<1T;&!D#78.#!2&!<50W6$#$8-&-!&4!1-76/.41!D-f%&!R!2&<!%7;9&4<.1$74<!64!476/&.6!;72&!
257-D.4$<.1$74U!
!
]5&<1! #.! %7;8$4.$<74! 2&<! $437-;.1$74<! 2&! %&<! 1-7$<! <E<1T;&<! 9-$4%$9.6I! W6$! 9&-;&1!
#5781&41$74!2&!#.!<1-.10D$&!#.!9#6<!9&-1$4&41&U!]&<!/7$&<!9&6/&41!<&;8#&-!-&2742.41&<!;.$<!
45$41&-/$&44&41! 9.<! 2.4<! #&<!;`;&<! <$16.1$74<N! 74! 471&! &4! &33&1! 64&! ?$0-.-%?$<.1$74! 2&<!
&41-0&<!<&#74!#&!%741&I1&!-&4%741-0U!
F&! <E<1T;&!9-79-$7%&91$3! V76&-.$1! 64! -:#&!9#6<! $;97-1.41! &4! <$16.1$74!2&!20<0W6$#$8-&!2&!
3.$8#&! .;9#$162&N! #&! <E<1T;&! /$<6&#! 976-! 2&<! 3-0W6&4%&<! $41&-;02$.$-&<! &1! #&! <E<1T;&!
/&<1$86#.$-&!976-!#&<!3-0W6&4%&<!0#&/0&<U!(6)!

@/ :%(&3%0*-%(&+0*=9-"*%2-(&
!
F5$410D-.1$74! 2&! %&<! 2$330-&41&<! $437-;.1$74<! 976--.! <&! 3.$-&! .6! 4$/&.6! 2&! 2$330-&41&<!
<1-6%16-&<!_!#.!;7&##&!09$4$T-&N!#.!37-;.1$74!-01$%6#0&N!#&<!47E.6I!D-$<!2&!#.!8.<&N!#&<!47E.6I!
/&<1$86#.$-&<N!#&!%&-/&#&1N!#&!%7-1&I!9.-$01.#l!!
]&<! &41$10<! 741! 976-! -:#&! 9-$4%$9.#! 2&! 2744&-! 64! <&4<! R! #5$437-;.1$74! -&a6&U! O&#74!
#5$41&-9-01.1$74N! 64&! 20%$<$74! <&-.! 9-$<&! 976-! %7;;.42&-! 64&! .%1$74! 9-0/&41$/&! 76!
%7--&%1-$%&U (8)!

A/ :"&)"$"'+%&'%&B%0+,-%&
!
+##&!%7--&<9742!R!64&!203$4$1$74!%#$4$W6&!1-T<!9-0%$<&!-&D-769.41!#.!1-$.2&!<E;917;.1$W6&!_!

• O6-2$10!4&6-7=<&4<7-$&##&!3#6%16.41&!
• "%769?T4&<!$9<$=#.10-.6I!
• ]-$<&!/&-1$D$4&6<&!0/7#6.41!<6-!#&!;72&!9.-7IE<1$W6&!

+##&!176%?&!&4/$-74!BAm!2&<!9.1$&41<!W6$!%74<6#1&41!64!()F!976-!64!/&-1$D&U!
!
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O74!01$7#7D$&!-&<1&!&4%7-&!$4%7446&U!"! #5&I.;&4!.4.17;79.1?7#7D$W6&!$#!&<1!-&1-76/0!64&!
$43#.1$74! 2&<! #$W6$2&<! 2&! #5&<9.%&! &427#E;9?.1$W6&! 2&! #57-&$##&! $41&-4&U! ]&! <68<1-.16;!
?$<179.1?7#7D$W6&!&<1!20<$D40!<76<!#&!1&-;&!25?E2-79<!&427#E;9?.1$W6&U!
!
K#6<$&6-<! 37$<! 9.-! ;7$<! 76! 9.-! <&;.$4&N! #&! 9.1$&41! 9-0<&41&! 2&<! %-$<&<! <10-071E90&<!
$4.6D6-0&<!9.<!64&!<&4<.1$74!2&!9#04$162&!2&!#57-&$##&!&1!64!.%769?T4&!64$#.10-.#U!K6$<!64&!
<&4<.1$74! 257-&$##&! 876%?0&! .99.-.h1! 26! ;`;&! %:10! &1N! &4! W6&#W6&<! ;$461&<! 64! D-.42!
/&-1$D&! -71.17$-&! <&! 20%#&4%?&! ./&%! 4.6<0&<N! /7;$<<&;&41<! &1! 20<0W6$#$8-&! 26-.41!
?.8$16&##&;&41! 2564&! R! W6&#W6&<! ?&6-&<! &1! 4&! 209.<<.41! W6&! 1-T<! -.-&;&41! @M! ?&6-&<U!
+41-&! #&<! %-$<&<N! #&! 9.1$&41! 4&! -&<<&41! 9-&<W6&! .6%64! <E;91:;&U! *&<! -0;$<<$74<! 2&!
9#6<$&6-<!;7$<!<741!?.8$16&##&<U (9)!!
!
F&<!9.-1$%6#.-$10<!26!?.42$%.9!2&!#.!;.#.2$&!2&!J&4$T-&!9&6/&41!-0<$2&-!2.4<!#.!2$33$%6#10!R!
3.$-&! .%%&91&-! 9.-! #5&;9#7E&6-! W6&! <74! <.#.-$0N! &4! .99.-&41&! 8744&! <.410N! 27$/&! <&! 3.$-&!
-.;&4&-! %?&S! #6$! 9#6<$&6-<! 37$<! 9.-! ;7$<!_! 9-7<1-0N! /7;$<<.41! &1! $4%.9.8#&! 2&! <&! 1&4$-!
2&8761U!]7;;&41!3.$-&!%7;9-&42-&!W6574!&<1!.11&$41!2564&!.33&%1$74!<.4<!<1$D;.1&!78V&%1$3!
2741!#&!2$.D47<1$%!-&97<&!<6-!64!$41&--7D.17$-&!&1!64!.62$7D-.;;&!c!
F.!%.--$T-&!;$<&!&41-&!9.-&41?T<&N! #5.--`1!2&<!.%1$/$10<!2&! #.!/$&!W671$2$&44&N! #.!9&6-!W6&!
#574!/76<!%-7$1!$/-&!9&6/&41!./7$-!64!$;9.%1!9<E%?7#7D$W6&!$;97-1.41U!

C/ :"&$"#8-+0*7%3*1)+%&37+)+>2%&
!
G#! <5.D$1! 2564&!2&<1-6%1$74! ./&%! 20<.330-&41.1$74!26! <E<1T;&! /&<1$86#.$-&! 9.-! $4V&%1$74!2&!
X&41.##$4&!U!(4!9-$/$#0D$&!%&1!.D&41!71717I$W6&!26!3.$1!2&!<74!.33$4$10!9-030-&41$&##&!976-!#.!
/&<1$86#&! &1! ;7$42-&! 976-! #.! %7%?#0&U! (2)! F578V&%1$3! &<1! 2&! 208.--.<<&-! #&! ! /&<1$86#&! 2&<!
;.4$3&<1.1$74<!$41&;9&<1$/&<!25?E2-79<!&1!.$4<$!2&!9&-;&11-&!&1!3./7-$<&-!#.!;$<&!&4!9#.%&!
2&!%7;9&4<.1$74<!%&41-.#&<U!F&!861!&<1!25781&4$-!64&!2&<1-6%1$74!203$4$1$/&!26! #.8E-$41?&!
97<10-$&6-!1761!&4!%74<&-/.41!#&!#.8E-$41?&!.410-$&6-U!
Q4&! 0162&! (2)! .! ;741-0! W6&! #&<! 27<&<! .2;$4$<1-0&<! 9.-! /7$&! 1-.4<1E;9.4$W6&! 4&!
%7--&<9742&41!9.<!.6I!27<&<!W6$!9.-/$&44&41!/0-$1.8#&;&41!R!#57-&$##&!$41&-4&U!G#!&I$<1&!64&!
$;97-1.41&!209&-2$1$74!26!#$W6$2&!&1!#.!27<&!-0&##&!.2;$4$<1-0&!-&<1&!$4%7446&U!
!]5&<1!64&!.#1&-4.1$/&!1?0-.9&61$W6&!R!25.61-&<!<7#61$74<!1&##&<!W6&!#.!20%7;9-&<<$74!26!<.%!
&427=#E;9?.1$W6&!76!#.!4&6-717;$&!/&<1$86#.$-&U!
!
G#!&<1!$;97-1.41!2&!<./7$-!W6&!%74<0%61$/&;&41!R!64&!#0<$74!203$4$1$/&!8-61.#&!26!/&<1$86#&!
$#!&I$<1&!64&!90-$72&!.6!%76-<!2&!#.W6&##&!$#!&<1!9-$;7-2$.#!W6&!#&!9.1$&41!<&!;78$#$<&!&1!%&N!#&!
9#6<! 9-0%7%&;&41! 97<<$8#&U! +4! &33&1N! d!#&! 47E.6! /&<1$86#.$-&! &<1! <762.$4&;&41! 9-$/0!
25.330-&4%&<! &4! 9-7/&4.4%&! 26! #.8E-$41?&N! #&! %&-/&#&1! 209-$;&! 25.87-2! #&! 47E.6!
/&<1$86#.$-&!26!%:10!<.$4!976-!-01.8#$-!64!%&-1.$4!0W6$#$8-&U!+4<6$1&N!64&!476/&##&!.%1$/$10!
$41-$4<TW6&! &<1! D040-0&! <&%742.$-&;&41! 2.4<! #&! 47E.6! /&<1$86#.$-&! 26! %:10! #0<0! 976-!
-&;9#.%&-!#&<!.330-&4%&<!;.4W6.41&<U!e!(9)!*&!9#6<!74!<.$1!.6V76-25?6$!W6&!#&<!/&-1$D&<!&1!
1-768#&<!2&!#50W6$#$8-&<!<741!&6I=;`;&<!-&<974<.8#&<!2&!#.!;$<&!&4!9#.%&!2&!<1-.10D$&<!2&!
%7;9&4<.1$74<U!
!

! !
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.../ A+$"0(&+0+*+"2D&'2&?@EFGE?@&%*&?HEFGE?@&(10)&

4/ 40")0,(%&

?/ I1((+%-&'2&6"*+%0*&
!
J-!JU!&<1!64!?7;;&!2&!L@!.4<!&I&-a.41!V6<W65R!-0%&;;&41!#.!9-73&<<$74!2&!%?&3!2&!-.E74!
2.4<!64&!D-.42&!<6-3.%&U!G#!/$1!./&%!<.!%74V7$41&!&1!<74!3$#<!2.4<!64&!;.$<74!R!b6$;9&-U!
*&96$<! W6&!J-!JU! 4&! 9&6I! 9#6<! &I&-%&-! <74! 1-./.$#! %5&<1! #6$! W6$! R! #.!;.$<74! <57%%69&! 26!
;04.D&N!2&!#.!9-09.-.1$74!2&<!-&9.<!&1!2&!3.$-&!#&<!#&<<$/&<U!
F&! 9.1$&41! .--$/&! .6! %&41-&! 2&! ,-0876#! k! <&;.$4&<! .9-T<! W6574! #6$! .$! -0.#$<0! 64&! nT;&!
$4V&%1$74!2&!X&41.##$4&!!./&%!64&!9-&<%-$91$74!;02$%.#&!976-!BL!<0.4%&<!2&!>$40<$1?0-.9$&U!

@/ J+(*1+-%&'%&$"&)"$"'+%&
!
"6!;7$<!25./-$#!@ABA!J-!JU!<&!/7$1!-0/&$##&-!2.4<!#.!46$1!9.-!64&!<&4<.1$74!2&!/&-1$D&!\d!#.!
%?.;8-&! 176-4.$1! .6176-! 2&! ;7$!e^U! F&<! V76-<! W6$! <6$/&41! $#! &<1! $4%.9.8#&! 2&! <&! #&/&-N!
%744.h1! 2&<! 4.6<0&<N! 64&! /$<$74! 1-768#&N! 64! &4/$-744&;&41! 3#711.41U! G#! /$&41! 2&! /$/-&! <.!
9-&;$T-&! %-$<&U! ]&<! <E;91:;&<! <5.%%7;9.D4&41! 25.%769?T4&<! &1! 2564&! ?E97.%76<$&!
64$#.10-.#&!D.6%?&!(11)!
*.4<!#&<!;7$<!W6$!<6$/&41!#&<!%-$<&<!/741!<&!-0901&-!&1!%7426$-&!.6!2$.D47<1$%!2564&!J.#.2$&!
2&! J04$T-&<! 2&! #57-&$##&! D.6%?&U! J-! JU! /.! <68$-! k! $4V&%1$74<! 2&! X&41.##$4&!! /$<.41! R! #.!
2&<1-6%1$74! %?$;$W6&! 2&! <74! 7-&$##&! $41&-4&U! G#! %744.h1! #&<!;7$<! <6$/.41! 2&<! 90-$72&<! 2&!
;$&6IU!G#!-0.#$<&!@!<0V76-<!&4!1.41!W65&I1&-4&!.6!%&41-&!2&!,-0876#N!#&!9-&;$&-!&4!<&91&;8-&!
@ABB!&1!#&!<&%742!&4!;.-<!@AB@U!"!%&11&!-0026%.1$74!<5.V761&!2&<!<0.4%&<!2&!>$40<$1?0-.9$&!
2.4<! 64! %.8$4&1! #$80-.#! <90%$.#$<0! 2.4<! #.! -0026%.1$74! /&<1$86#.$-&! R! b6$;9&-! ;.$<! #&<!
%-$<&<!-&/$&44&41!<E<10;.1$W6&;&41U!!
*&/.41!#5$4&33$%.%$10!2&!%&<!$4V&%1$74<!<6%%&<<$/&<N!J-!JU!9-&42!-&42&S=/76<!&4!V6$##&1!@AB@!
./&%!64!%?$-6-D$&4!R!)&44&<!976-!&4/$<.D&-!64&!<&%1$74!26!4&-3!.62$1$3U!J-!JU!9-&42!.#7-<!
#.! 20%$<$74! 2&! 1&41&-! 64&! 2&-4$T-&! $4V&%1$74! #&! C! .7p1! @AB@! ./.41! 2&! %74<$20-&-! #.!
4&6-717;$&U!
F&!BL!<&91&;8-&!@AB@!476<!<7;;&<!R!k!<&;.$4&<!2&! #.!2&-4$T-&! $4V&%1$74!2&!9-726$1N! #&!
9.1$&41! -&#.1&! 64&! D-7<<&! %-$<&! BL! V76-<! .9-T<! #5$41&-/&41$74! ./&%! /&-1$D&<N! 4.6<0&<! &1!
$4%.9.%$10!2&!<&!#&/&-!;.$<!2&96$<!$#!20%-$1!64&!$;9-&<<$74!2&!;$&6I!2.4<!<74!01.1U!

K/ 40*=3='%0*(&&
!
J-!JU!<7633-&!2&!D#.6%7;&<!8$#.10-.6I!<76<!<6-/&$##.4%&U!

H/ !-"+*%)%0*&)='+3"$&
!
J-!JU!4&!<6$1!.6%64!1-.$1&;&41!;02$%.#U!

A/ A+$"0&'+"901(*+3&L+0=(+*7=-"6+>2%&

?/ A+$"0&)1-671(*"*+>2%&
!
F&!9.1$&41!9-0<&41&!64&!$4%#$4.$<74!<9741.40&!2&!#.!1`1&!R!2-7$1&U!
!
!



! ! q!

@/ M6-%2N%(&N%(*+#2$15(6+0"$%(&(4)&
!
F&<!20/$.1$74<!#.10-.#&<!<1.1$W6&<!&1!2E4.;$W6&<!<741!;&<6-0&<!R!#5.$2&!!2564&!<0-$&!2&!
1&<1<!_!

!" 9$%)&6$&:4;-$+<&
!
F.!%74<$D4&!27440&!.6!9.1$&41!&<1!2&!<&!1&4$-!2&8761N!9$&2<!V7$41<N!E&6I!3&-;0<U!Q4&!
20/$.1$74!#.10-.#&!&<1!.#7-<!-&%?&-%?0&!9.-!#&!1?0-.9&61&U!
J-!JU!9.-/$&41!R!;.$41&4$-!<74!0W6$#$8-&!.6!9-$I!2564!&337-1!/$<$8#&!W6$!<&!1-.26$1!9.-!2&<!
7<%$##.1$74<!2&!3.$8#&!.;9#$162&U!F&!1&<1!&<1!40.4;7$4<!40D.1$3U!

-" =(+$*3$&6$&>!-/0%?/@A$/,&4*&6$&;!+'1$&!3$*<,$&
!
G#!&<1!2&;.420!.6!<6V&1!2741!#&<!E&6I!<741!%#7<N!2&!;.-%?&-!2-7$1!2&/.41!#6$U!G#!27$1!&4<6$1&!
9.-1$-! &4!;.-%?&!.--$T-&!96$<!&4!;.-%?&!./.41!.#1&-4.1$/&;&41!R! %?.W6&!%?.4D&;&41!2&!
%74<$D4&U!F&!1&<1!&<1!-0.#$<0!2.4<!64!%741&I1&!<$#&4%$&6I!.3$4!250/$1&-!257-$&41&-!#&!<6V&1U!(4!
%?&-%?&!R!;&11-&!&4!0/$2&4%&!64&!20/$.1$74!&4!37-;&!25017$#&U!
F&!9.1$&41!78<&-/0!9-0<&41&!64&!;.-%?&!E&6I!3&-;0&!9-0%.61$744&6<&!&1!$4<1.8#&N!$#!.--$/&!
%&9&42.41!R!#.!D0-&-U!O&6#&!64&!20/$.1$74!/&-<!#.!2-7$1&!&<1!4710&N!#&!1&<1!&<1!40D.1$3U!

'" 9$%)&6$&B*?*6!&4*&(/8)/0$;$0)&!3$*<,$&
!
J-!JU!&<1!9#.%0!.6!;$#$&6!2&! #.! <.##&N! <.4<!-&9T-&!/$<6&#!4$! <747-&!./&%!976-!%74<$D4&!2&!
-0.#$<&-!ML!9.<!<6-!9#.%&!&4!D.-2.41!#&<!E&6I!3&-;0<U!!
"6%64!.4D#&!2&!20/$.1$74!<$D4$3$%.1$3!45&<1!-&#&/0!.6!%76-<!2&!%&!1&<1N!#&!1&<1!&<1!274%!40D.1$3U!

6" =(+$*3$%&+4)!)4/+$%&

!"# 0%12+%&3%&'(&4,5(.,6-&
!
F&! 9.1$&41! &<1! $4<1.##0! <6-! 64! 3.61&6$#! -71.17$-&! W6$! /.! 176-4&-! R! 64&! /$1&<<&! 9-7%?&! 2&!
MAAg!r<U! C! 176-<! 2.4<! #&! <&4<! ?7-.$-&! 96$<! .41$?7-.$-&! <741! -0.#$<0<! 9.-! #&! 3.61&6$#U! F&!
20;.--.D&N!#.!/$1&<<&!&1!#5.--`1!27$/&41!`1-&!$2&41$W6&<!2.4<!#&<!2&6I!%.<U!F.!-71.1$74!<&!3.$1!
#&<!E&6I!3&-;0<!&1!#.!%74<$D4&!<6$/.41&!&<1!27440&!.6!9.1$&41!_!!
d!.9-T<!./7$-!176-40!#&<!E&6I!3&-;0<N!R!#5.--`1!26!3.61&6$#!/76<!76/-$-&S!#&<!E&6IN!3$I&-&S!64&!
%$8#&! W6&! /76<! /&--&S! 876D&-! &1! 2$-&S! d!<179!e! W6.42! %&! W6&! /76<! /&--&S! <&-.! -&2&/&46!
$;;78$#&U!e!
F&!-0026%.1&6-!%?-747;T1-&! #.!26-0&!9&42.41! #.W6&##&! #&!9.1$&41!/7$1! #.!%$8#&!876D&-U!O5$#!
45&I$<1&!9.<!2&!/.#&6-!2&!47-;.#$10N!74!9&61!%&9&42.41!%74<$20-&-!W6564! $42$/$26!<.$4!<&!
<$16&-.!2.4<!64&!376-%?&11&!%7;9-$<&!&41-&!BA!&1!@A<U!
]?&S!J-!JU!2&<!1&;9<!#.-D&;&41!$430-$&6-<!R!BA<!<741!;&<6-0<N!<E;01-$W6&<!976-!#&<!2&6I!
7-&$##&<U!F.!;&<6-&!&4! 3$I.1$74!&<1!64&!;&<6-&!.<<&S!96-&!;&11.41!&4!0/$2&4%&!64!203$%$1!
90-$9?0-$W6& (4)!!

!7# 0%12+%&3%&'(&8%9.,6-&
!
F&!9.1$&41!&<1!$4<1.##0!2.4<!#.!;`;&!97<$1$74!W6&!976-!#.!;&<6-&!2&!#.!3$I.1$74U!F.!%74<$D4&!
27440&!%&11&!37$<!%$!&<1!#.!<6$/.41&!_!
d!P76<!.##74<!176-4&-!#&!3.61&6$#!96$<!#5.--`1&-N!/76<!.##&S!3&-;&-!#&<!E&6I!&1!#&<!;.$41&4$-!
%#7<!R!#5$41&--691$74!2&!#.!-71.1$74U!Z76<!.6-&S!.#7-<!#.!<&4<.1$74!2&!9.-1$-!&4!<&4<!$4/&-<&U!
F7-<W6&!%&11&!$;9-&<<$74!2$<9.-.$1-.!/76<!2$-&S!d!<179!e!eU!



! ! BA!

"! 476/&.6! 64&! ;&<6-&! %?-747;01-$W6&! 2&! #.! 26-0&! 9&42.41! #.W6&##&! #&! 9.1$&41! .! 64&!
<&4<.1$74!2&!;76/&;&41!96-!&<1!-0.#$<0&U!
]?&S!J-!JU!<741!-&1-76/0&<!2&<!;&<6-&<!9-7%?&<!2&!%&##&!2&!#.!3$I.1$74!&1!<E;01-$W6&<U!F.!
-0974<&!&4!/&%1$74!&<1!64&!-0974<&!%7-1$%.#&!96$<W65$#!<5.D$1!2564&!9&-%&91$74!2&!-71.1$74N!
&##&!476<!-&4<&$D4&!<6-!#501.1!2&!#.!%7;9&4<.1$74!;$<&!&4!9#.%&!9.-!#&!9.1$&41U!!!
!
*&!%&<!;&<6-&<!?E97=/.#&41&<!$#!&<1!97<<$8#&!2&!2026$-&!W6&!#&!9.1$&41!.!20VR!;$<!&4!9#.%&!
2&<! %7;9&4<.1$74<! .6!4$/&.6!/&<1$86#.$-&U! O74!/&<1$86#&!2-7$1! 474! 176%?0! <5&<1! .V6<10! .6!
4$/&.6!25.%1$/$10!#&!9#6<!8.<!976-!-01.8#$-!#.!<E;01-$&U!

K/ A+$"0&'<1-9"0+("*+10&(%0(1-+%$$%&(*"*+>2%&31)6$%*&
!
X-f%&! R! #.! 9#.1&=37-;&! 2&! 97<16-7#7D$&! 64! 8$#.4! 257-D.4$<.1$74! <&4<7-$&#! &<1! -0.#$<0U! G#!
9&-;&1! 25.997-1&-! 2&<! -&4<&$D4&;&41<! <6-! #&! 97$2<! 27440! 9.-! %?.W6&! $437-;.1$74!
<&4<7-$&##&!2.4<!#.!374%1$74!250W6$#$8-.1$74U!!
]?&S!!J-!JU!#&<!&41-0&<!9-$/$#0D$0&<!<741!#5&41-0&!<7;&<1?0<$W6&!&1!#5&41-0&!/$<6&##&U!
]&!8$#.4!&<1!%7;9.-0!R!%&#6$!-0.#$<0!R!#.!3$4!26!9-0%02&41!<0V76-N!&4!./-$#!@AB@U!G#!&4!-&<<7-1!
W6&! %5&<1! #&! 97$2<! 2&! #5&41-0&! /&<1$86#.$-&! W6$! .! #&! 9#6<! 4&11&;&41! 2$;$460U! F&<! .61-&<!
/.#&6-<!-0/0#0&<!9.-!#&!8$#.4!<741!R!#.!#$;$1&!$430-$&6-&!2&!#.!47-;.#&U!

H/ A+$"0&OPQ&
!
F&! 9.1$&41! &<1! $4<1.##0! <6-! 64! 3.61&6$#! ./&%! 2&<! #64&11&<! 2&! /$207! 4E<1.D;7D-.9?$&U!
K#6<$&6-<!9.-.;T1-&<!/741!`1-&!$%$!0/.#60<!_!!
!
! F&!)Z(!d!F&! -03#&I&!/&<1$86#7=7%6#.$-&!.!976-! 374%1$74!2&!<1.8$#$<&-! #&! -&D.-2! #7-<!2&<!

;76/&;&41<! 2&! 1`1&U! +4! &33&1N! #7-<! 2564! ;76/&;&41! 2&! #.! 1`1&N! $#! /.! $426$-&! 64!
;76/&;&41!2&<!E&6I!2&!;`;&!.;9#$162&N!2&!;`;&!/$1&<<&!;.$<!2&!2$-&%1$74!7997<0&!R!
%&##&!2&!#.!1`1&U!e (12)! !G#!9&-;&1!25./7$-!64&!$;.D&!3$I&!#7-<!2&<!;76/&;&41<!2&!#.!1`1& 
(1)!
!

! F&! ZZ()N! d!64! ;76/&;&41! -03#&I&! 2&<! E&6I! W6$! 61$#$<&! R! #.! 37$<! #&<! $437-;.1$74<!
/&<1$86#.$-&<!&1!7917=%$401$W6&<!976-!9-726$-&!#.!%7;9&4<.1$74!.99-79-$0&!!(13)!!

!
!

! F5GH(!_!G42$%&!2&!3$I.1$74!7%6#.$-&N!W6$!&<1!#&!-.997-1!&41-&!#.!/$1&<<&!#&41&!26!4E<1.D;6<!
./&%!3$I.1$74!&1!<.4<!3$I.1$74U!G#!27$1!`1-&!$430-$&6-!R!Lm (9)!!
!

F&<!-0<6#1.1<!;&11&41!&4!0/$2&4%&!64!GH(!2.4<!#&<!47-;&<!;.$<!#&!)Z(!&1!#&!ZZ()!<741!1-T<!
2$;$460<U!F5?E97!-03#&I$/$10!26!/&<1$86#&!&<1!%743$-;0&U!
F&! 2$.D-.;;&! 2&! H-&E<<! &<1! 64! D-.9?$W6&! W6$! 9&-;&1! 2&!;&11-&! &4! 0/$2&4%&! 64&! ?E97!
/.#&4%&!2.4<!#.!-0.%1$74!2&<!/&<1$86#&<!76!#.!9-027;$4.4%&!2564!%:10!9.-!-.997-1!R!#5.61-&U!
G#! &<1! %7;;640;&41! %74<$20-0! %7;;&! 64! 9.9$##74N! #.! ?.61&6-! 2&<! .$#&<! 2744&! 64&!
$42$%.1$74! <6-! #&!2&D-0!2&! -03#&I$/$10!2&<!7-&$##&<!&1! <&#74! #&6-!.8<%$<<&!2&! %-7$<&;&41!74!
201&-;$4&!<$!&##&<!<741!0W6$#$8-0&<!76!474U!
F&!2$.D-.;;&!781&46!<6$1&!R!%&!8$#.4!ZPX!;741-&!64!0W6$#$8-&!&41-&!#&<!2&6I!7-&$##&<!2&!
J-! JUN! &4! &33&1! #&<! .$#&<! 26! 9.9$##74! <&! %-7$<&41! W6.<$;&41! .6! ;$#$&6! 26! D-.9?$W6&U!
]&9&42.41!$#!&<1!97<<$8#&!2&!%74%#6-&!R!64&!?E97!-03#&I$/$10!$;97-1.41&!8$#.10-.#&!2&/.41!#&!
3.$8#&!.4D#&!37-;0!9.-!#&<!.$#&<U!



! ! BB!

!
&&&&&&&&`#+/"%&F&=&P#*+"*88%&,%&`"%A$$&,/&?SJ?KJ?B&,%&9"&9&

R/ A+$"0&'%&$"&)"-37%&
!
"! #578<&-/.1$74! 2&! #.! ;.-%?&! &4! #$D4&! 2-7$1&! 2&! J-! JU! 2&<! 0%.-1<! 3-0W6&41<! <741! 4710<!
25&;8#0&U!]&9&42.41!4&!<741! -&#&/0<!4$! <&4<!2&!20/$.1$74!9.-1$%6#$&-!4$!0#.-D$<<&;&41!26!
97#ED74&!2&!<6<1&41.1$74U!F.!#74D6&6-!2&!9.<!&<1!%76-1&!&1!#5.11.W6&!26!1.#74!.6!<7#!2$<%-T1&!
%&!W6$!2744&! #5.<9&%1!2564&!;.-%?&!9-0%.61$744&6<&U!*5$4<1$4%1! #&!9.1$&41! <5&<1!9#.%0!474!
9.<!.6!;$#$&6!26!%76#7$-!;.$<!R!9-7I$;$10!26!;6-!7j!64&!-.;9&!01.$1!3$I0&U!

S/ A+$"0&;103*+100%$&
!
K76-!0/.#6&-!#5&33$%.%$10!26!1-.$1&;&41!9-797<0!R!J-!JU!64!W6&<1$744.$-&!#6$!.!010!9-797<0U!
G#! <5.D$1!2&! #50%?&##&!+s,+Z!_! #5+%?&##&!26!s.42$%.9! #$0!.6I!,-768#&<!2&! #5+W6$#$8-&<!&1!.6I!
Z&-1$D&<N! /&-<$74! 3-.4a.$<&! 26! *sG!_! !"#$%$&'((")*&+$,*-" .&/'&0123"4U '$&4! W6&! #5+s,+Z! R!
%$4W! 4$/&.6I! 2&! -0974<&<! 4&! <7$1! 9.<! /.#$20&N! &##&! %7;;&4%&! R! `1-&! 61$#$<0&! 2.4<! #.!
#$110-.16-&!3-.4%79?74&U (14)!!
*&<!.61&6-<!3-.4a.$<!<&!<741!9-797<0<!2&!-0.#$<&-!64&!0162&!.3$4!2&!%?&-%?&-!R!201&-;$4&-!
<5$#! &I$<1.$1! 2&<! 47-;&<! R! %&11&! 0%?&##&U! G#! &4! -&<<7-1! W65d!R! 9.-1$-! 2&! LA!.4<N! #&<! <%7-&<!
;7E&4<!9.-! 1-.4%?&!25fD&! <741!9#6<! $;97-1.41<!9.-! -.997-1!.6I!<%7-&<!;7E&4<!2&<! 1-7$<!
1-.4%?&<!25fD&!26!9-&;$&-!D-769&!t!#&<!;.I$;.!9&6/&41!.11&$42-&!@L!976-!#.!1-.4%?&!25fD&!
2&!LA!R!Lq!.4<!eU!
"!#50/.#6.1$74!$4$1$.#&!2&!J-!JU!64!<%7-&!2&!kM!&<1!-&1-76/0!\"44&I&!B^N!./&%!&4!201.$#!976-!
%?.W6&!$1&;!_!!

• BMrCk!976-!#&<!$1&;<!0;71$3<!
• C@rCk!976-!#&<!$1&;<!9?E<$W6&<!
• Bor@o!976-!#&<!$1&;<!9?E<$W6&<!

michelet bruno 0U08r1960 | Ilab : 1511Ot2O12

Iests cinétiques - CRENAUX T.É,RI

Diagramme de Freyss
Acc. \ers ladrdE Acc. \ers lagaucfe

0,1 '/s
4,4"ls

Hyporéflectivité prononcée, Prépondérance lfuère à gauche (1'5 Ts)



! ! B@!

T/ I+"901(*+3&U+0=(+*7=-"6+>2%&

!" C85/'/)%&6$&%)+*')*+$%&
!
F&<! 8$#.4<! $4$1$.6I! 741!;$<! &4! 0/$2&4%&! 64&! .-03#&I$&! /&<1$86#.$-&! 8$#.10-.#&U! (4! 4&! 9&61!
20<7-;.$<!.11-$86&-!W6564!97$2<!40D#$D&.8#&!R!%&11&!&41-0&!2.4<!#.!374%1$74!250W6$#$8-.1$74U!
]&9&42.41!2564!97$41!2&!/6&!.4.17;$W6&!<&6#!#&!/&<1$86#&!D.6%?&!&<1!.11&$41N!&4!&33&1!D-f%&!
.6I! <0.4%&<! 2&! -0026%.1$74! 9-0%02&41&<! #&! %&-/&.6! 26! 9.1$&41! .! 20VR!;$<! &4! 9#.%&! ! 2&<!
<1-.10D$&<!2&!%7;9&4<.1$74!&4!<5.996E.41!<6-!#&!9-$4%$9&!2&!#.!9#.<1$%$10!4&6-74.#& (4)!W6$!
#6$! 741! 9&-;$<! 2&! -07-$&41&-! #&! d!2-7$1=2&/.41!e! &1! 2&! -026$-&! #&<! 20/$.1$74<! /&<1$86#7=
7%6#.$-&<U!

-" C85/'/)%&6$&540')/40&
!
]&<!<1-.10D$&<!2&!%7;9&4<.1$74!741!%7426$1!R!64&!7;$<<$74!/&<1$86#.$-&!_!J-!JU!.!1-.4<30-0!
#&! 97$2<! 2&! %&11&! $437-;.1$74! /&<1$86#.$-&! <6-! %&#6$! 2&! #5$437-;.1$74! /$<6&##&U! F&<! %&41-&<!
$410D-.1&6-<!<?641&41!#5.--$/0&!25$437-;.1$74<!/&<1$86#.$-&<!.8&--.41&<!976-!2$;$46&-!#&6-!
$43#6&4%&!<6-!#.!374%1$74!250W6$#$8-.1$74U!(4)!!
F.! /$<67=209&42.4%&! 176%?&! 64&! D-.42&! 9.-1! 2&<! 9.1$&41<! .E.41! <68$1! 64&! .11&$41&!
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&--&6-<!9.-!-.997-1!.6I!%74<$D4&<!&I$D0&<U!]&1!&I&-%$%&!9&-;&11.$1!2&!;&11-&!&4!0/$2&4%&!
#5.2?0-&4%&!/$<6&##&!2&!J-!JU!R!<74!&4/$-744&;&41U!
!

!
9"&9&%-&1%$&(./$$#'$&X&,351*(%"&&



! ! Bn!

@/ MD%-3+3%(&'%&(%0(+#+$+("*+10&
!
]&<!&I&-%$%&<!741!976-!861!2&!<7##$%$1&-! #&<!&41-0&<!/$<6&##&!&1!9-79-$7%&91$/&!D-f%&!R!2&<!
20<1.8$#$<.1$74<U!K76-!<&!3.$-&!74!61$#$<.$1!_!!
!

• *&<! 1.9$<! &1!;76<<&<! 2509.$<<&6-<! &1! 1&I16-&<! 2$330-&41&<U! "6! %76-<! 2&<! 2&-4$T-&<!
<0.4%&<! 2&! 9-$<&! &4! %?.-D&N! J-! JU! .! 010! &;;&40! R! #5&I10-$&6-! 26! %&41-&! 976-! #&!
;&11-&!&4!<$16.1$74!2&!;.-%?&!<6-!1&--.$4<!/.-$0<!_!D-./$&-<N!9&#76<&N!80174N!%?&;$4!
2&!1&--&l!

!
9*"()%&$/"&,%$&0*',%1%--%$&+"*'/1%/$%$&&

• *&<!<1$;6#.1$74<!7917=%$401$W6&<!2.4<!#.!<.##&!9-0/6&!R!%&1!&33&1!2$<974$8#&!.6!%&41-&!
2&!,-0876#U! G#!01.$1!2&;.420!.6!9.1$&41!2&!-0.#$<&-!2&<!.##&-<!-&176-<!2.4<! #.!9$T%&!
9&42.41!W6&!2&<!<1$;6#.1$74<!01.$&41!9-726$1&<U!F&<!9.-.;T1-&<!;72$3$.8#&<!01.$&41!
#&<!<6$/.41<!!

o O&4<!_!?7-.$-&!&1!.41$?7-.$-&N!/&-1$%.#&!<690-$&6-!&1!/&-1$%.#&!$430-$&6-!
o Z$1&<<&!_!&41-&!BA!&1!CAgr<!

G#!976/.$1!&4<6$1&!`1-&!2&;.420!.6!9.1$&41!64&!;.-%?&!-.9$2&!<.4<!%?.4D&;&41!2&<!
9.-.;T1-&<! 76! .6! %741-.$-&! #6$! 2&;.42&-! 2&! %74<&-/&-! 64&! 20.;86#.1$74! #.! 9#6<!
47-;.#&!97<<$8#&!1761!&4!-0.#$<.41!64&!.#1&-4.4%&!-.9$2&!26!<&4<!76!2&!#.!/$1&<<&!2&!
9-7V&%1$74!2&!#.!<1$;6#.1$74!7917%$401$W6&U!

!
F.!9#.1&!37-;&!2&!<1.8$#7;01-$&!<6-!#.W6&##&!./.$&41!010!&33&%160<!%&-1.$4<!1&<1<!.6!%76-<!26!
8$#.4! .! 0D.#&;&41! <&-/$&! 2&! <6997-1! .6I! &I&-%$%&<! -0026%.1$3<U! +4! <5.996E.41! <6-! #&<!
09-&6/&<!.6!%76-<!2&<W6&##&<!J-!JU!./.$1!;.4$3&<10!2&<!2$33$%6#10<N!2&<!<$16.1$74<!2&!%743#$1!
<&4<7-$&#!<741!-&%-00&<!_!!
*$330-&41<!3742<!/$<6&#<!20<1.8$#$<.41<!<741!9-7V&10<!<6-!#50%-.4!_!17$#&!25.-.$D40&!;76/.41&!
2741!#&!%&41-&!<5.V6<1&!.6I!209#.%&;&41<!26!%&41-&!2&!D-./$10!26!9.1$&41!<6-!#.!9#.1&=37-;&N!
$;9-&<<$74!25./.4%&-!2.4<!64!1644&#!76!&4%7-&!2.4<!64!#.8E-$41?&!&4!C*U!+4!<$;6#1.40N!#.!
9#.1&=37-;&!<6-!#.W6&##&!#&!9.1$&41!<&!1-76/&!/.!876D&-!2&!3.a74!.#0.17$-&N!9-7/7W6.41!64&!
<1$;6#.1$74!2&!#5&41-0&!9-79-$7%&91$/&U!



! ! Bo!

!
9"&9&,%6*'-&/'&D.',&6#$/%1&-A5%&-/''%1&&

K/ MD%-3+3%(&N+("0*&Y&-='2+-%&$"&N+(215'=6%0'"03%&
!
F578V&%1$3! 2&! %&<! &I&-%$%&<! &<1! 2&! <1$;6#&-! #&<! %.9.%$10<! 9-79-$7%&91$/&<! &1! /&<1$86#.$-&<!
-&<1.41&<! 2&! J-! JU! .3$4! W6&! ;`;&! &4! <$16.1$74! 2&! 1-768#&! /$<6&#! $#! <7$1! &4! ;&<6-&! 2&!
;.$41&4$-!#5.%1$/$10!W65$#!9-.1$W6&U!!
F&<!&I&-%$%&<!<6$/.41<!741!010!2&;.420<!_!
!

• J.-%?&-! .6! ;$#$&6! 26! %76#7$-N! 2.4<! 64! &4/$-744&;&41! <747-&! &1! /$<6&##&;&41!
<1$;6#.41!\8-6$1<!2&!9.1$&41<!2.4<!#&<!<.##&<N!9&-<744&#!<7$D4.41!W6$!;.-%?&!R!%:10^!
./&%! 64&! .#1&-4.4%&! 26! -&D.-2! 97-10! 2&! 2-7$1&! R! D.6%?&! R! %?.W6&! 9.<U! O&#74! #.!
/$1&<<&!2&!;.-%?&!2&;.420&!.6!9.1$&41N!#&!203$#&;&41!26!%?.;9!/$<6&#!<&-.!9#6<!76!
;7$4<!20<1.8$#$<.41&!976-!#6$U!

• J.-%?&-! <6-! 64! 1.9$<! &4%.2-0! 2&! 971&.6I! ./&%! 976-! %74<$D4&! 2&! /&4$-! 176%?&-! #&!
<7;;&1!26!9$W6&1!R!%?.W6&!9.<!./&%! #.!;.$4!7997<0&U!+4!9-7D-&<<$74! #&<!971&.6I!
<&-741!-.99-7%?0<!&1!#&!-E1?;&!2&;.420!<&-.!9#6<!<761&46U!

• *0.;86#&-! 2.4<! #&! %&41-&! 2&! -0026%.1$74! &4! 2&;.42.41! .6! 9.1$&41! 2&!
<6%%&<<$/&;&41!97-1&-!<74!-&D.-2!<6-!<&<!9$&2<N!2&/.41!#6$N!R!476/&.6!<6-!<&<!9$&2<N!
R!2-7$1&!&1%U!2&!3.a74!.#0.17$-&U!
!

b6&#W6&<!<0.4%&<!./.41!#.!3$4!2&!#.!9-$<&!&4!%?.-D&N! #&!9.1$&41!&<1!.##0!<6-!#.!9#.D&U!G#!<5&<1!
-&1-76/0!2.4<!64&!<$16.1$74!20<1.8$#$<.41&!R!9#6<$&6-<!4$/&.6I!_!!
!

• F&!<.8#&!976-!#.!9-$<&!25.996$N!9#6<!76!;7$4<!<&%!
• F&!/&41!W6$!9-7/7W6.$1!2&<!20<1.8$#$<.1$74<!97<16-.#&<!&I1-$4<TW6&<!
• F5$4%#$4.$<74!2&!#.!9#.D&!
• O1$;6#.1$74<!.62$1$/&<!$;97-1.41&<!./&%!#&!8-6$1!2&<!/.D6&<!&1!26!/&41!

J-! JU! &I9#$W6&! W6&! 2&96$<! @! .4<! $#! 01.$1! $4%.9.8#&! 2&! <&! -&1-76/&-! 2.4<! 64&! <$16.1$74!
9.-&$##&! <.4<!.$2&!9?E<$W6&!976-! #&! <761&4$-U!K76-! #.!9-&;$T-&! 37$<!2&96$<! #&!20861!2&! <.!



! ! Bq!

;.#.2$&!$#!.!010!%.9.8#&!2&!;.-%?&-!<&6#!2.4<!%&<!%742$1$74<!&1!2$1!d!45./7$-!V.;.$<!010!.6<<$!
8$&4!eU!

H/ 42*15-=='23"*+10&
!
*T<! #&! 20861! 2&! #.! 9-$<&! &4! %?.-D&N! #.! 9-78#0;.1$W6&! 26! 47;8-&! 2&! <0.4%&<! <633$<.41! <&!
97<&U!F&!9.1$&41!.!64&!9-&<%-$91$74!976-!BL!<0.4%&<U!K76-!64&!&33$%.%$10!791$;.#&!&1!976-!#.!
90-&44$10!2&<!-0<6#1.1<N!#&!9.1$&41!&<1!2T<!#&!20861!&4%76-.D0!R!<&!9#.%&-!#6$!;`;&!2.4<!2&<!
<$16.1$74<!2&!#.!/$&!W671$2$&44&!2.4<!#&<W6&##&<!$#!45&<1!9.<!1761!R!3.$1!R!<74!.$<&U!
"$4<$!&<1!2-&<<0&!./&%!#6$!64&!#$<1&!25.%1$/$10<!<.4<!2.4D&-!W65$#!2&/-.!-0.#$<&-!_!!
!

• *08.--.<<&-! #&! #./&=/.$<<&##&!_! %&! W6$! #578#$D&! R! <&! 9&4%?&-! &4! ./.41N! 209#.%&-! 2&<!
%?.-D&<!R!2$330-&41<!4$/&.6!

• ,-.4<97-1&-!#&<!%76-<&<!2&!#.!/7$16-&!R!#5$410-$&6-!2&!#.!;.$<74!
• O&!9-7;&4&-!R!#5&I10-$&6-!
• O&!#&/&-!&1!<5.<<&7$-!<.4<!.$2&!2&<!.%%7627$-<!

!
*5.99.-&4%&!.472$4&N!%&<!1f%?&<!4501.$&41!9#6<!-0.#$<0&<!9.-!J-!JU!F&6-!-0$41-726%1$74!!#6$!
9&-;&1! 2&! <1$;6#&-! <&<! %.9.%$10<N! 2&! -&1-76/&-! %743$.4%&! &4! #6$! &1! 250#.-D$-! <74! %?.;9!
25.%1$/$10<U!

R/ MD%-3+3%(&'%&(*"#+$+("*+10&'2&-%9"-'&%*&'%&*-"N"+$&9+-"*1+-%&
!
G#<! 3741! &4! 9-$4%$9&! 9.-1$&! $410D-.41&! 26! 9-717%7#&! 2&! -0026%.1$74! d!.2.91.1$74=
<68<1$161$74!eU!]&9&42.41!$#!.N!.6!%76-<!26!8$#.4N!010!;$<!&4!0/$2&4%&!W6&!J-!JU!9-0<&41.$1!
64&!/$<67=209&42.4%&!&1!W6&!<&<!7-&$##&<!01.$&41!0W6$#$8-0&<U!
F&! 1-./.$#! 2&! <1.8$#$<.1$74! 26! -&D.-2! /$<&! R! .99-&42-&! .6! 9.1$&41! R! ;.$41&4$-! #&<! E&6I!
76/&-1<! #7-<! 2&! <74! /&-1$D&U! G#! #6$! &<1! 2&;.420! 2&<! &I&-%$%&<! .6! %76-<! 2&<W6&#<! $#! 27$1!
-&%?&-%?&! 2&! %$8#&<! 3$I&<! &1!;78$#&<! .3$4! 2&!;.$41&4$-! 64&! $;.D&! <1.8#&! <6-! #.! -01$4&U! F&!
9.1$&41! 9-$<! &4! %?.-D&! .! 20VR! ;$<! &4! 9#.%&! %&11&! <1-.10D$&! 250W6$#$8-.1$74! .6! 201-$;&41!
25.61-&<!<7#61$74<N!$#!4&!<&-.$1!274%!9.<!V62$%$&6I!2&!#6$!9-797<&-!2&<!&I&-%$%&<!.##.41!2.4<!
%&!<&4<U!
b6.41!.6!1-./.$#!D$-.17$-&N!$#!%74<$<1&!R!-0.#$<&-!2&<!<1$;6#.1$74<!!-71.17$-&<!-09010&<!26!%:10!
2&! #57-&$##&! <.$4&U! +4! &33&1! #&<! /&-1$D&<! 9-7/$&44&41! 2564&! 2$330-&4%&! 2&! <$D4.6I! &4/7E0<!
&41-&! #&! %:10! ?E97-03#&I$W6&! &1! %&#6$! W6$! 4&! #5&<1! 9.<U! F578V&%1$3! &<1! 2&! -&1-76/&-! 64&!
<E;01-$&!&41-&!#&<!2&6I!7-&$##&<!&4!2$;$46.41!#5&I%$1.8$#$10!26!%:10!<.$4U!

&
& &



! ! @A!

O/ MN"$2"*+10&;+0"$%&&

4/ A+$"0(&;+0"2D&'2&?HE?FE?@&

?/ A+$"0&'%&$"&;103*+10&=>2+$+#-"*+10&

!" 9$%)&6$&:4;-$+<&
!
F&!9.1$&41!#&!-0.#$<&!./&%!9#6<!25.$<.4%&!W6&!#7-<!26!8$#.4!25&41-0&N!$#!&<1!176V76-<!40D.1$3U!

-" 9$%)&6$&;!+'1$&!3$*<,$&
!
F&!1&<1!&<1!40D.1$3N!<.4<!20/$.1$74U!

'" 9$%)&6$&B*?*6!&
!
F&!1&<1!&<1!40D.1$3U!

@/ A+$"0&'<1-9"0+("*+10&(%0(1-+%$$%&(*"*+>2%&31)6$%*&
!
F&!97$2<!2&!%?.W6&!&41-0&!.!.6D;&410N! 1761&<! #&<!/.#&6-<!<741!20<7-;.$<!.6!2&<<6<!2&! #.!
#$;$1&!$430-$&6-&!47-;.#&U!!

K/ A+$"0&'%&$"&)"-37%&
!
Z$<6&##&;&41!<741! -&#&/0<!_!;7$4<!250%.-1!.6!%76-<!2&! #.!20.;86#.1$74!&1!64!97#ED74&!2&!
<6<1&41.1$74!47-;.#U!J-!JU!&<1!20<7-;.$<!%.9.8#&!2&!;.-%?&-!<&6#!2&?7-<U!G#!.!96!.##&-!<6-!
#.!9#.D&N!%&!W65$#!01.$1!$4%.9.8#&!2&!3.$-&!%&1!010U!

H/ A+$"0&;103*+100%$&
!
"9-T<!./7$-!R!476/&.6!<76;$<!J-!JU!.6!W6&<1$744.$-&!+s,+Z!\"44&I&!B^N!64!<%7-&!2&!Mk!
&<1!781&46!./&%!&4!201.$#!_!!

• BMrCk!976-!#&<!$1&;<!0;71$3<!
• @@rCk!976-!#&<!$1&;<!374%1$744&#<!!
• BAr@o!976-!#&<!$1&;<!9?E<$W6&<!

A/ .0*%--19"*1+-%&'2&6"*+%0*&
!
*&!3.a74!D#78.#&N!$#!.!010!2&;.420!R!J-!JU!<74!-&<<&41$!.9-T<!<&<!BL!<0.4%&<!2&!-0026%.1$74!
.6!%&41-&!2&!,-0876#U!F&!9.1$&41!20%-$1!2&!47;8-&6<&<!.;0#$7-.1$74<!_!!
!

• D.$4!2&!%743$.4%&!&4!#6$!&1!&4!<&<!%.9.%$10<!
• 2$<9.-$1$74!2&!#.!<&4<.1$74!2&!9#04$162&!2&!#57-&$##&!
• -026%1$74!2&!#5.;9#$162&!2&<!0%.-1<!.6!%76-<!2&!#.!;.-%?&!
• DT4&!;7$42-&!2.4<!2&<!&4/$-744&;&41<!<747-&<!&1!/$<6&##&;&41!20<1.8$#$<.41<!1E9&!

D-.42&!<6-3.%&!
!
! &



! ! @B!

O./ 40"$8(%&-=;$%D+N%&'%&)"&6-"*+>2%&
!
]&11&!9-$<&!&4! %?.-D&! <5&<1! ./0-0&!&4-$%?$<<.41&! <6-!2&!47;8-&6I!.<9&%1<!_! #.!20%76/&-1&!
2564&! 9.1?7#7D$&! W6$!;501.$<! V6<W65$%$!;0%7446&N! #.! -0.#$<.1$74! 2&! 8$#.4<! 40%&<<$1.41! 64&!
.99.-&$##.D&! 1&%?47#7D$W6&! 9&6! 6<6&#N! #578<&-/.1$74! #.! 9-$<&! &4! %?.-D&! &I9&-1&! 2&!
9-73&<<$744&#<! ?.8$160<! R! -&4%741-&-! 2&<! 9.1$&41<! .11&$41<! 2&! #.! ;.#.2$&! 2&! J&4$T-&! 76!
&4%7-&!#&!<6$/$!2&!8761!&4!8761!26!<0V76-!2564!9.1$&41U!
!
]&9&42.41! ;74! $41&-/&41$74! 2.4<! #.! 9-$<&! &4! %?.-D&! 2&! %&! 9.1$&41! <5&<1! -0/0#0&!
-&#.1$/&;&41!#$;$10&U!P5.E.41!&4%7-&!V.;.$<!010!%743-7410&!R!%&!1E9&!2&!-0026%.1$74N!V5.$!010!
1617-0&!26-.41! 1761&! #.! 26-0&!26! <0V76-!2&!J-!JU! G#!;501.$1! 1761&37$<! &I$D0!64&! -03#&I$74!
<&#74!#&!-.$<744&;&41!<6$/.41!_!d!%&!W6&!476<!.11&42$74<!%7;;&!-0.%1$74!2&!#.!9.-1!2&!J-!
J!r!%&!W6&!476<!./$74<!781&46!r!W6&#<!.V6<1&;&41<!.997-1&-!976-!.11&$42-&! #&<!78V&%1$3<!
3$I0<!eU!
!
O$!;.!20;.-%?&!2&!-&/6&!2&! #$110-.16-&!<501.$1! 3.$1&!2&! 3.a74!9#6<!9-0%7%&N! %5&<1!R!2$-&!&4!
.;741!2&!#.!9-$<&!&4!%?.-D&!26!9.1$&41N!V5.6-.$<!&6!2./.41.D&!2&!;7E&4<!&4!;.!97<<&<<$74!
976-!.997-1&-!2&<!<6DD&<1$74<!2.4<!#&<!&I&-%$%&<!9-797<0<!R!J-!JU!J&<!V6<1$3$%.1$74<!2.4<!
#&!%?7$I!2&! #.!-0.#$<.1$74!2564!&I&-%$%&!9#61:1!W6564!.61-&!.6-.$&41!&6&<! !9#6<!2&!97$2<!&4!
01.41! .996E0&<! 9.-! 2&<! <76-%&<! 8$8#$7D-.9?$W6&<! ! 9#61:1! W6&! <$;9#&;&41! 8.<0&<! <6-! 2&!
#578<&-/.1$74U!
!
"6V76-25?6$N! <6$1&! .6! <6$/$! 26-.41! %$4W! <&;.$4&<! 2&! %&! 9.1$&41! &1! .6I! -&%?&-%?&<!
27%6;&41.$-&<! W6&! V5.$! 96! ;&4&-! V&! <&-.$<! 9#6<! .91&! R! 9-&42-&! &4! %?.-D&! 64! 9.1$&41!
9-0<&41.41!2&<!1-768#&<!2&!#50W6$#$8-&!257-$D$4&!/&<1$86#.$-&U!!
G#!&<1!40%&<<.$-&!2&!D.-2&-!&4!1`1&!W6&!%?.W6&!9.1$&41!&<1!2$330-&41U!"6<<$!8$&4!2.4<!#.!37-;&!
%#$4$W6&! ! 2&! <.! ;.#.2$&! W6&! 2.4<! <74! -.997-1! $41$;&! ./&%! &##&N! <.! 3.a74! 2&! #.! /$/-&! .6!
W671$2$&4!&1!<74!-&1&41$<<&;&41!9<E%?7#7D$W6&U![&!<6$<!40.4;7$4<!9.<<0&!2&!#.!97<16-&!2&!
<1.D$.$-&!4079?E1&!&4!;.1$T-&!2&!-0026%.1$74!/&<1$86#.$-&!R!%&#6$!2&!3616-&!9-73&<<$744&##&!
.E.41!&4!<.!97<<&<<$74!2&<!761$#<!976-!-09742-&!R!#.!2&;.42&!2564!9.1$&41!40%&<<$1.41!64&!
1&##&!9-$<&!&4!%?.-D&U!



! ! @@!

O../ I+(32((+10&
!
Q4&!-&/6&!2&!#$110-.16-&!.!9&-;$<!2&!;&11-&!&4!#6;$T-&!2&<!1&%?4$W6&<!%7;9#0;&41.$-&<!76!
V76.41! <6-! 2&<! 9.-.;T1-&<! 2$330-&41<! 2&! %&6I! <6-! #&<W6&#<! #.! -0026%.1$74! R! ,-0876#! <5&<1!
.I0&U!F.!#&%16-&!2&!%&<!2$330-&41&<!0162&<!<76#$D4&!#&!3.$1!W65$#!45&I$<1&!9.<!64!9-717%7#&!2&!
-0026%.1$74!<1.42.-2$<0!;.$<!64&!9.#&11&!25761$#<!R!#.!2$<97<$1$74!26!1?0-.9&61&!./&-1$U!
]&-1.$4&<! 2&! %&<! 0162&<! 9-797<&41! 2&<! 9-7D-.;;&<! 2&! -0.2.91.1$74! 976-! #&<W6&#<! #&!
;.10-$&#!40%&<<.$-&!&<1! 3.%$#&!25.%%T<U!*.4<! #&! %.<!2&! #.!9-$<&!&4! %?.-D&!2&!J-!JU!76! 1761!
.61-&!9.1$&41! $#!9&61!`1-&! $410-&<<.41!25./7$-!&41&426!9.-#&-!2&!%&<!-&%?&-%?&<!<7-1.41!26!
%?.;9! 2&! #.! -0?.8$#$1.1$74! 7-2$4.$-&;&41! ;$<&! &4! 9#.%&! 9.-! #&<! >$40<$1?0-.9&61&<!
<90%$.#$<0<!2.4<!#&!/&<1$86#.$-&U!+4!&33&1!&4!%.<!250%?&%!26!9-717%7#&!$4$1$.#&;&41!$4<1.6-0!
2&<!.#1&-4.1$/&<!976--741!.$4<$!`1-&!&4/$<.D0&<!9.-!#50W6$9&!<7$D4.41&!&1!&4!.%%7-2!./&%!#&!
;02&%$4N!`1-&!1&410&<U!

4/ Z=='23"*+10&'2&Z=;$%D%&O%(*+#2$15V32$"+-%&[ZOV\&Y&$<"+'%&'%&$"&]++"  (15)&
!

Q4&!0162&!.!010!-0.#$<0&!%?&S!2&<!9.1$&41<!<7633-.41!2&!/&-1$D&<!&1!%?&S!W6$!74!-&1-76/.$1!
64! /&<1$86#.$-&! ?E97=374%1$744&#! &4! 01$7#7D$&U! Q4! ;.6/.$<! 374%1$744&;&41! 26! <E<1T;&!
/&<1$86#.$-&! 9&61! 471.;;&41! 9-7/7W6&-! 64&! 2$;$461$74! 26! )Z(! 2741! #&<! -:#&<! <741! 2&!
9-7/7W6&-!64!;76/&;&41!2&<!E&6I!7997<0!R! %&#6$!2&! #.! -71.1$74!2&! #.! 1`1&N!2&! <1.8$#$<&-!
#5$;.D&! <6-! #.! -01$4&! &4! 0/$1.41! <74! D#$<<&;&41! &1! 2&! ;.$41&4$-! 64&! .%6$10! /$<6&##&U! ]&<!
2E<374%1$744&;&41<! <741! .#7-<! R! #57-$D$4&! 2&! <E;91:;&<! 1&#<! /&-1$D&<N! 4.6<0&<N!
20<0W6$#$8-&<N!2$;$461$74!2&!#.!/$1&<<&!2&!;.-%?&l!(4!<&!9-797<&!2&!-0026W6&-!%&!-03#&I&!
R! #5.$2&! 25&I&-%$%&<! 2&! <1.8$#$<.1$74! 26! -&D.-2! R! ?.61&! /$1&<<&! \B@A=BoAgr! <^! D-f%&! R!
#561$#$<.1$74!2564&!u$$"U!!
]&!;.10-$&#!9-0<&41&!9#6<$&6-<!./.41.D&<!_!!

= 64! %741-:#&! D-f%&! R! 2&<! %.91&6-<! 2&! #.! /$1&<<&! 2&! -71.1$74! 2&! #.! 1`1&! 26-.41! #&<!
&I&-%$%&<!!

= 9#6<$&6-<! 0%-.4<! W6$! 9&-;&11&41! 2&! %-0&-! 64&! -0.#$10! /$-16&##&! .6! 9#6<! 9-T<! 2&!
#5&4/$-744&;&41!?.8$16&#!26!9.1$&41!!

= 2&!47;8-&6I!V&6I!$41&-.%1$3<!.6I!4$/&.6I!2&!2$33$%6#10!.V6<1.8#&<!
= 64!.%%T<!<$;9#&!&1!9&6!%7p1&6I!W6$!4&!-&W6$T-&!9.<!64!&<9.%&!20;&<6-0!&1!.6W6&#!#&!

9.1$&41!9&61!./7$-!.%%T<!R!27;$%$#&!976-!976-<6$/-&!<.!-0026%.1$74!!
!

F561$#$<.1$74! 2564&! ;01?72&! W6$! <5.996$&! <6-! #.! 2&;.42&! 2&! 1f%?&<! 7-$&410&<! &4! -0.#$10!
/$-16&##&! &<1! 64&! 476/&##&! .99-7%?&! &4! ;.1$T-&! 2&! 1-.$1&;&41! 2&<! /&-1$D&<U! "9-T<! B@!
<0.4%&<! -09.-1$&<! <6-! k! <&;.$4&<! #&<! -0<6#1.1<! 2&! %&11&! 0162&! 741!;741-0<! W6&! %?&S! 2&<!
9.1$&41<! <7633-.41! 2&! /&-1$D&<! 257-$D$4&<! 2$330-&41&<! 2&<! &I&-%$%&<! 25&41-.$4&;&41! R! #.!
3$I.1$74!&1!R!#.!<1.8$#$<.1$74!26!-&D.-2!.;0#$7-.$&41!#&6-!W6.#$10!2&!/$&!&1!#&6-!9&-;&11.$&41!
64! -&176-! .6! 1-./.$#! &1! .6I! .%1$/$10<! 2&! #.! /$&! W671$2$&44&! .%%0#0-0U! *&! 3.a74! D#78.#&!
#50W6$#$8-&!&1!#5.%6$10!/$<6&##&!2&<!9.-1$%$9.41<!<&!<741!.;0#$7-0<!&1!2&<!W6&<1$744.$-&<!<6-!#.!
W6.#$10! 2&! /$&! 741! W6.41$3$0! 64&! 2$;$461$74! 2&! #5.4I$010! &1! 2&! #5?6;&6-! 209-&<<$/&U! (4!
-&1-76/&! 64! &33&1! 97<$1$3! 2&<! <0.4%&<! W6$! 9&-26-&! V6<W65R! 64! ;7$<! .9-T<! #5.--`1! 2&!
#5&41-.$4&;&41U!]&<!-0<6#1.1<!<741!%&9&42.41!#$;$10<!9.-!#&!3.$8#&!47;8-&!2&!9.-1$%$9.41<!R!
#50162&!_!MU!
!
J-!JU!<&;8#&!%7--&<9742-&!.6I!%-$1T-&<!25$4%#6<$74!2564&!1&##&!0162&U!F.!;$<&!&4!9#.%&!26!
9-717%7#&! 40%&<<$1&! 64! ;.10-$&#! W6&! #&! %&41-&! 4&! 97<<02.$1! 9.<! ;.$<! .%%&<<$8#&U! ]&11&!



! ! @C!

-0026%.1$74!9-0<&41&!64!.<9&%1!#62$W6&!W6$!976--.$1!-&;71$/&-!#&!9.1$&41U!+4!&33&1!$#!&4!&<1!R!
<74! 1-7$<$T;&! <0V76-! &1! 976--.$1! <&! #.<<&-! 2&! %&-1.$4<! &I&-%$%&<! 976/.41! <&;8#&-!
-08.-8.1$3<U!

A/ 4)=$+1-"*+10&'%&$"&N+(215'=6%0'"03%&6"-&$<2*+$+("*+10&'%&(*+)2$"*+10(&
16*153+0=*+>2%(&(16)&

!
F50162&! <&! 9-797<&! 2&! ;&<6-&-! #50/7#61$74! 2&! #.! /$<67=209&42.4%&! .6I! 4$/&.6I! 2&! #.!
9&-%&91$74! &1! 2&! #.! 97<16-&! %?&S! 2&<! <6V&1<! <.$4<! <6$1&! R! 64&! &I97<$1$74! -09010&! R! 2&<!
<1$;6#$!/$<6&#<!2&!1E9&!7917=%$401$W6&<U!!
K76-!<&!3.$-&!26!;.10-$&#!%7;97<0!2564&!1$D&!.6!8761!2&!#.W6&##&!74!3$I&!64!%.2-.4!76!64!
2$<W6&! W6$! /741! 9-7/7W6&-! 2&<! 20<1.8$#$<.1$74<! /$<6&##&<! <1.1$W6&<! 76! 2E4.;$W6&<! &<1!
61$#$<0U!"$4<$!$#!<&-.!9.-!&I&;9#&!2&;.420!.6!<6V&1!2&!3$I&-!#&!%&41-&!26!2$<W6&!9&42.41!W65$#!
176-4&!R!64&!/$1&<<&!%7;9-$<&!&41-&!±BA!&1!kAgr<!<&#74!#.!17#0-.4%&!26!9.1$&41U!K76-!9#6<!2&!
2$33$%6#10N!64!;741.D&!D-f%&!R!2&6I!%.;0-.<!9#.%0&<!<6-! #.! 1`1&!26!9.1$&41!476<!2744&! #.!
97<$1$74! 2&! #.! 1`1&! 26! <6V&1! 2.4<! #5&<9.%&! &4! ?7-$S741.#! &1! &4! /&-1$%.#N! #&<! %.91&6-<! <741!
-&#$0<!R!64!#&%1&6-!*Z*!W6$!9-7V&11&!2&<!$;.D&<!2&!1E9&!1644&#!76!<%T4&!<6-!64!8.1&.6U!F&!
9.1$&41!.!976-!%74<$D4&!2&!;.$41&4$-!#5$;.D&!9-7V&10&!9.-!#&!8$.$<!2&<!%.;0-.<!.6!;$#$&6!2&!
#50%-.4!;.#D-0!#&<!20<1.8$#$<.1$74<!/$<6&##&<!2E4.;$W6&<U!
]&11&! 0162&! .! 010!;&40&!2&! 3.a74! -.427;$<0&! %?&S!@k!9.1$&41<N! ./&%!64! D-769&! %741-:#&!
474!<76;$<!.6I!<1$;6#.1$74<U!F&<!-0<6#1.1<!;741-&41!W6&!<&6#!%?&S!#&<!$42$/$26<!<76;$<!R!
2&<!&I&-%$%&<!R!#.!37$<!/$<6&#<!&1!/&<1$86#.$-&<!-09010<!&1!2&!2$33$%6#10!%-7$<<.41&!74!78<&-/&!
#.!;$<&!&4!9#.%&!25.2.91.1$74<U!F&<!<1.1$<1$W6&<!;741-&41!64!4$/&.6!2&!9=/.#&6-!1-T<!3$.8#&!
\9#ANAB^U!]&<!;72$3$%.1$74<!26!%7;97-1&;&41!9&-;&11&41!#.!2$;$461$74!2&<!;&<6-&<!2&!#.!
/$<67=209&42.4%&U! ]&11&! -&%?&-%?&! 9-0<&41&! 64! $410-`1! ;.V&6-! 976-! #&! 1-.$1&;&41! 2&! #.!
209&42.4%&!/$<6&##&!%?&S!2&<!9.1$&41<!<7633-.41!2&!/&-1$D&<!&1!2&!9-78#T;&<!250W6$#$8-&U!
!
F7-<! 2&! #.! -0026%.1$74! 2&! J-! JU! ./&%! #.! 876#&! 7917=%$401$W6&N! #&<! <1$;6#.1$74<! 741! 010!
9-7/7W60&<! 2&! 3.a74! .#0.17$-&N! <5.V6<1.41! .6I! -0.%1$74<! 26! 9.1$&41! &4! 2$-&%1U! O$! %&11&!
-0.2.91.1$74! &;9$-$W6&!45./.$1! 9.<! .997-10!2&!80403$%&<N! $#! .6-.$1! 96! `1-&! $410-&<<.41!2&!
<6$/-&!64!9-717%7#&!-$D76-&6I!.3$4!2&!%7;9.-&-!#&<!-0<6#1.1<!781&46<U!!

C/ .0(*"2-"*+10&'%&(*-"*=9+%(&'<7"#+*2"*+10&9-^3%&Y&'%(&%D%-3+3%(&'%&OJ!&
I3$%)/-*,!+&1!-/)*!)/40&)+!/0/0<" (17)&

!
]&<!&I&-%$%&<!<741!20%-$1<!9.-!J.-%&#!P&6--0!W6$!.99.-1$&41!R! #564$/&-<$10!2&!F&6/&4U!O&<!
&I&-%$%&<! /$<&41! R!;&11-&! &4! 9#.%&! 64&! %7;9&4<.1$74! /&<1$86#.$-&! %?&S! #&! 9.1$&41! 9.-! #.!
<1$;6#.1$74!2&!2$330-&41<!9.-.;T1-&<!_!<7;&<1?0<$W6&<N!#.8E-$41?$W6&<N!/$<6&#<U!
(4!/.!.6!%76-<!2&!#.!9-&;$T-&!<0.4%&!-0.#$<&-!Bq!;.4i6/-&<!<1.1$W6&<!76!2E4.;$W6&<!R!#.!
-&%?&-%?&!2564!/&-1$D&!76!2564!4E<1.D;6<U!\"44&I&!@^!F50/.#6.1$74!<&!3.$1!<&#74!#&<!%-$1T-&<!
<6$/.41<!_!!

• /&-1$D&!1E9$W6&!
• $4<1.8$#$10!
• /&-1$D&!<.4<!<$D4&<!/0D01.1$3<!
• /&-1$D&!./&%!<$D4&<!/0D01.1$3<!
• $41&4<$10!
• 26-0&!2&<!<E;91:;&<N!&4!<&%742&<!

!



! ! @M!

(4!471&!25.87-2!#.!26-0&N!96$<!&4!<&!-030-.41!R!64!1.8#&.6!74!781$&41!976-!%?.W6&!%-$1T-&!64!
47;8-&U! F5.22$1$74! 26! 47;8-&! 27440! 9.-! %?.W6&! ;.4i6/-&! W6$! 9-7/7W6&! 64! /&-1$D&!
.8761$1!R!64!<%7-&!25$4/.#$2.1$74U!
F.! -0026%.1$74! 9-797<0&! .6! 9.1$&41! &<1! 2&! -0901&-! .%1$/&;&41! %?.W6&! ;.4i6/-&! W6$!
9-7/7W6&!64!/&-1$D&N!2&!#.!;.$41&4$-! #&!9#6<!#74D1&;9<!97<<$8#&!&1!%&!L!37$<!R!-.$<74!2&!@!
<&<<$74<!9.-!V76-U!
F&!>$40<$1?0-.9&61&! 0/.#6&-.! #&!9.1$&41!B! 37$<!9.-! <&;.$4&! V6<W65R! #5781&41$74!2564! <%7-&!
46#! 76! .9-T<! @! ;7$<! 2&! 1-.$1&;&41U! ]&11&! .617=-0026%.1$74! 9-0<&41&! #5./.41.D&! 2&! 4&!
40%&<<$1&-!.6%64!;.10-$&#N!&##&!&I$D&!2&!#.!-$D6&6-!2&!#.!9.-1!26!9.1$&41!2.4<!#&!<6$/$!2&!%&<!
&I&-%$%&<! &1! 9&61! <&;8#&-! V62$%$&6<&! 25`1-&! 9-797<0&! R! 2&<! 9.1$&41<! W6$! .6-.$&41! 2&<!
2$33$%6#10<!R!<&!209#.%&-!W671$2$&44&;&41!976-!<6$/-&!64&!-0026%.1$74!2.4<!64!%&41-&!76!
64!%.8$4&1U!
F&! 9.1$&41! <6$/$! 01.$1! ;71$/0! 9.-! <.! -0026%.1$74! &1! .61747;&U! ]&11&! 9-797<$1$74! 2&!
-0026%.1$74!.6-.$1!96!`1-&! V62$%$&6<&!R! #5.--`1!2&<!C!<0.4%&<!?&827;.2.$-&<!.3$4!2&! 3.$-&!
9&-26-&-!#&<!-0<6#1.1<!781&46<U!

I/ 4)=$+1-"*+10&'%&$"&(2-6-%((+10&'%&$<1-%+$$%&+0*%-0%&6"-&2*+$+("*+10&'2&
)"(("9%&'%&$"&)%)#-"0%&*8)6"0+>2%&(18)&

!
"6![.974N!64&!0162&!.!010!-0.#$<&!<6-! #561$#$<.1$74!2&!%&11&!1&%?4$W6&!W6$!&<1!9-797<0&!.6I!
9.1$&41<!.9-T<!#50%?&%!26!1-.$1&;&41!;02$%.#!&1!&4!.;741!2564&!9-7%026-&!%?$-6-D$%.#&!76!
%?$;$W6&!W6$!/$<&-.$1!R!201-6$-&!#57-&$##&!$41&-4&U!B@!7-&$##&<!2&!BA!9.1$&41<!741!010!1&<10&<U!
F&! ;.10-$&#! 61$#$<0! &<1! 64! D040-.1&6-! 96#<.1$#&! 8.<<&=9-&<<$74! W6$! 20#$/-&! 2&<! 9-&<<$74<!
.#1&-40&<! R! 64&! 3-0W6&4%&! 2&! nsS! &1! %741-:#0! 0#&%1-74$W6&;&41U! F&<! 96#<&<! 2&! 9-&<<$74<!
97<$1$/&r40D.1$/&! <741! 20#$/-0<! R! #57-&$##&! $41&-4&! /$.! 64! 168&! &4! %.761%?76%N! &4! %741$46!
9&42.41!C!;$461&<U!

!
`#+/"%&H&=&+3'3"*-%/"&5/1$*-#1%&0*$$%75"%$$#.'&

(4!.!.99-$<!.6I!9.1$&41<!R!61$#$<&-!#&!;.10-$&#!976-!W65$#<!96$<<&41!-0.#$<&-!64&!.99#$%.1$74!R!
27;$%$#&!R!-.$<74!2&!2&6I!<0.4%&<!W671$2$&44&<U!G#!<5.D$1!2564!1-.$1&;&41!!W6$!<5$4<%-$1!2.4<!
#.!26-0&U!K76-!#&<!8&<7$4<!2&!#50162&!74!.!2&;.420!.6I!9.1$&41<!250/.#6&-!#&<!%74<0W6&4%&<!
2&! #&6-<! /&-1$D&<! .6! %76-<! 2&<! 90-$72&<! B=k! ;7$<! &1! n=B@! ;7$<! .9-T<! #5$4<1.##.1$74! 26!
2$<97<$1$3U!F&<!-0<6#1.1<!<741!R!$41&-9-01&-!<&#74!#50%?&##&!<6$/.41&!_!!

• A!_!9.-3.$1&;&41!%741-:#0<!
• B=MA!_!;.V7-$1.$-&;&41!%741-:#0<!
• MB=oA!_!9.-1$&##&;&41!%741-:#0<!
• oB=B@A!_!9.<!2&!%741-:#&!!

!

!
`#+/"%&N&=&"3$/1-*-$&,%&1e3-/,%&(18)&



! ! @L!

!
F&<!-0<6#1.1<!781&46<!-&<1&41!<1.8#&<!<6-!64&!90-$72&!2&!n!R!B@!;7$<!976-!q@m!2&<!9.1$&41<!
./&%!64&!9=/.#&6-!-&#.1$/&;&41!3$.8#&!\9vANAL^U!X-f%&!R!%&!2$<97<$1$3!9&6!$4/.<$3N!.6%64!2&<!
9.1$&41<!45.!<68$1!2&!9&-1&!25.62$1$74U!
!
*.4<!#&!%.<!2&!J-!JUN! #.!2&<1-6%1$74!%?$;$W6&!.!20VR!010!9-7/7W60&U!O&6#&;&41!#5&33$%.%$10!
2&<! 2&6I! 9-0%02&41&<! $4V&%1$74<! 45./.$1! 9.<! <&;8#0&! %74%#6.41&U! ]&11&! 97-1&! 01.$1! 274%!
&4%7-&!76/&-1&!.6!20861!2&!#.!9-$<&!&4!%?.-D&U!).9$2&;&41!#&<!8$#.4<N!&I&-%$%&<!&1!-.997-1<!
26! 9.1$&41! 476<! 3&-741! <6997<&-! W6&! #5$4V&%1$74! .! 010! &33$%.%&! &1! 0%.-1&-741! %&11&! 791$74!
1?0-.9&61$W6&!2&<!761$#<!2$<974$8#&<U!

M/ _%3*+10&'%(&)2(3$%(&'%&$<1-%+$$%&)18%00% (19)&
!
F7-<W6&! #&! 1-.$1&;&41! ;02$%.;&41&6I! 9-797<0! -&4%741-&! 64! 0%?&%! %?&S! #&<! 9.1$&41<!
.11&$41<!2&!#.!;.#.2$&!2&!J&4$T-&N!#.!W6&<1$74!2564&!$41&-/&41$74!%?$-6-D$%.#&!9&61!<&!97<&-U!
G#! &I$<1&! .#7-<! 2$330-&41&<! <1-.10D$&<!_! 4&6-717;$&! 26! 4&-3! /&<1$86#.$-&N! $4V&%1$74! 2&!
X&41.##$4&!N! .4&<1?0<$&! 26! #.8E-$41?&l! *.4<! 64&! 0162&! -0.#$<0&! &4! @AB@! 9.-! #&!
209.-1&;&41!()F!2&!%?$-6-D$&!26!%76!&1!2&!#.!1`1&!2&!Z$&44&N!#&<!.61&6-<!9-797<.$&41!64&!
.99-7%?&! 2$330-&41&!_! #.! 104717;$&! 2&<! ;6<%#&<! 2&! #57-&$##&! ;7E&44&! (0*-'+$5(! &1! 0'&(12"
036-*&$7"]&11&!0162&!45&41-&!9.<!2.4<! #&!%?.;9!2&! #.!>$40<$1?0-.9$&!R!9-79-&;&41!9.-#&-!
;.$<!9&61!9&-;&11-&N!&4!.%%7-2!./&%!#50W6$9&!;02$%.#&!W6$!#&!<6$1N!257-$&41&-!#&!9.1$&41U!
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q^!"!%.6<&!2&!/71-&!9-78#T;&N!./&S=/76<!9&6-!2&!<7-1$-!2&!%?&S!/76<!
<.4<!`1-&!.%%7;9.D40!c!!

! Ä!! Ä!

BA^!Z71-&!9-78#T;&!/76<!.=1=$#!20VR!;$<!2.4<!64&!<$16.1$74!
&;8.--.<<.41&!2&/.41!#&<!.61-&<!c!

Ä!Ä! ! !

BB^!F&<!;76/&;&41<!-.9$2&<!.6D;&41&41=$#<!/71-&!9-78#T;&!c! Ä!! Ä! !
B@^!"!%.6<&!2&!/71-&!9-78#T;&N!0/$1&S=/76<!#&<!?.61&6-<!c! Ä!Ä! ! !
BC^!+<1=%&!W6&!#&!3.$1!2&!/76<!-&176-4&-!2.4<!#&!#$1!.6D;&41&!/71-&!
9-78#T;&!c!

! Ä!! Ä!

BM^!"!%.6<&!2&!/71-&!9-78#T;&N!&<1=$#!2$33$%$#&!2&!-0.#$<&-!
25$;97-1.41&<!1f%?&<!;04.DT-&<!76!2&!V.-2$4.D&!c!

Ä!! ! Ä!

BL^!"!%.6<&!2&!/71-&!9-78#T;&N!./&S!/76<!9&6-!W6&!#&<!D&4<!/76<!
%-7$&41!$/-&!c!!

! ! Ä!Ä!

Bk^!"!%.6<&!2&!/71-&!9-78#T;&N!&<1=%&!2$33$%$#&!25.##&-!/76<!9-7;&4&-!
<&6#!c!

Ä!! Ä! !

Bn^!*&<%&42-&!64!1-7117$-!.6D;&41&=1=$#!/71-&!9-78#T;&!c! ! ! Ä!Ä!
Bo^!"!%.6<&!2&!/71-&!9-78#T;&N!&<1=%&!2$33$%$#&!2&!/76<!%74%&41-&-!c! ! Ä!Ä! !
Bq^!"!%.6<&!2&!/71-&!9-78#T;&N!&<1=%&!2$33$%$#&!2&!;.-%?&-!%?&S!/76<!
2.4<!#&!47$-!c!

Ä!Ä! ! !

@A^!"!%.6<&!2&!/71-&!9-78#T;&N!./&S!/76<!9&6-!2&!-&<1&-!<&6#!%?&S!
/76<!c!

! ! Ä!Ä!

@B^!"!%.6<&!2&!/71-&!9-78#T;&N!/76<!<&41&S=/76<!?.42$%.90!c! Ä! Ä!! !
@@^!Z71-&!9-78#T;&!.=1=$#!1&426!#&<!-&#.1$74<!W6&!/76<!976/$&S!./7$-!
./&%!#&<!;&;8-&<!2&!/71-&!3.;$##&!76!2&<!.;$<!c!

! ! Ä!Ä!

@C^!"!%.6<&!2&!/71-&!9-78#T;&N!/76<!<&41&S=/76<!209-$;0!c! ! ! Ä!Ä!
@M^!+<1=%&!W6&!/71-&!9-78#T;&!/76<!DT4&!2.4<!/7<!-&<974<.8$#$10<!
3.;$#$.#&<!c!

! ! Ä!Ä!

@L^!Z76<!9&4%?&-!&4!./.41!.6D;&41&=$#!/71-&!9-78#T;&!c! ! Ä!Ä! !
!
Ä!_!-0974<&<!26!BMrAqrB@!
Ä!_!-0974<&<!26!BMrBArB@!
!



! ! CA!

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

!!!!!!!!!B! !!!!!!!!!!!!!!!!!!!!!!!!!@! !!!!!!!!!!!!!C! !

!!!!!!!!!B! !!!!!!!!!!!!!!!!@! !!!!!!C! !

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

A!!!!!!!!!!!!!BA! !!!!!!!!@A!! CA! !!!!!MA! !!!!!!!!!!LA! !kA! !!!!!!nA! !!!!!!!!!!!oA! !!qA!!!!!BAAm!
!
B!_!$1&;<!0;71$3<!\@N!qN!BAN!BLN!BoN!@AN!@BN!@@N!@C^!
@!_!$1&;<!374%1$744&#<!\CN!LN!kN!nN!B@N!BMN!BkN!BqN!@M^!
C!_!$1&;<!9?E<$W6&<!\BN!MN!oN!BBN!BCN!BnN!@L^!
]71.1$74!_!76$!_!M91<!t!9.-37$<!_!@91<!t!474!_!A91!
!
BN!@N!C!_!-0974<&<!26!BMrAqrB@N!0/.#6.1$74!$4$1$.#&!
BN!@N!C!_!-0974<&<!26!BMrBArB@N!0/.#6.1$74!3$4.#&!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!

!
!
!



! ! CB!

A/ 400%D%&@&a&)"0b2N-%(&'2&OJ!&
!
O+bQ+P]+! *G)+],G(P!*+!F"!

J"PÅQZ)+!
*+O])GK,G(P!
]?.4D&;&41!2&!97<$1$74!2&!"!R!

JB! J02$.4&! "<<$<&!"!]76%?0&!
J@! X.6%?&! ]76%?0&!"!]76%?0&!<6-!#&!%:10!D.6%?&!
JC! *-7$1&! ]76%?0&!<6-!#&!%:10!D.6%?&!"!]76%?0&!<6-!#&!%:10!2-7$1!
JM! J02$.4&! ]76%?0&!"!"<<$<&!\;.4i6/-&!&I0%610&!-.9$2&;&41^!
JL! ! *&8761!_!176-40!-.9$2&;&41!/&-<!#.!2-7$1&!
Jk! ! ,76-40!-.9$2&;&41!/&-<!#.!D.6%?&!
Jn! *-7$1&! +4!97<$1$74!.<<$<&!_!74!9.-1!#&!4&S!<6-!#&!D&476!D.6%?&!

"!9#.%&-!8-6<W6&;&41!#57-&$##&!2-7$1&!%741-&!#509.6#&!
2-7$1&!

Jo! X.6%?&! (4!9.-1!#&!4&S!<6-!#&!D&476!2-7$1!"!9#.%&-!
8-6<W6&;&41!#57-&$##&!D.6%?&!%741-&!#509.6#&!D.6%?&!

Jq! ! J76/&;&41<!&4!97<$1$74!.<<$<&!_!
,76-4&-!1`1&!2.4<!#&!<&4<!7997<0!2&<!.$D6$##&<!2564&!
;741-&!

JBA! ! ,76-4&-!1`1&!2.4<!#&!<&4<!2&<!.$D6$##&<!2564&!;741-&!
JBB! ! K&4%?&-!-.9$2&;&41!1`1&!&4!./.41!
JB@! ! *&!97<$1$74!.<<$<&N!<&!;&11-&!-.9$2&;&41!&4!97<$1$74!

2&8761!
JBC! ! +4!97<$1$74!.<<$<&N!3.$-&!2&<!;76/&;&41<!2&!1`1&!

25./.41!&4!.--$T-&!-09010<!
JBM! X.6%?&! "<<$<&!"!97<$1$74!01&426&N!1`1&!9&42.41&!&1!176-40&!

/&-<!#.!D.6%?&!
JBL! X.6%?&! )&176-!R!#.!97<$1$74!.<<$<&!
JBk! *-7$1&! "<<$<&!"!97<$1$74!01&426&N!1`1&!9&42.41&!&1!176-40&!

/&-<!#.!2-7$1&!
JBn! *-7$1&! )&176-!R!#.!97<$1$74!.<<$<&!
JBo! J02$.4&! "<<$<&!"!1`1&!9&42.41&!2.4<!#&!9#.4!;02$.4!
JBq! J02$.4&! )&176-!R!#.!97<$1$74!.<<$<&!
!


