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!
A2;*!#>24*!*2;>&4(!&4(&4);!B;&!8&!)72C3)&!)&!D#+E24&!2;!-./!&*(!;4!9#$!%!&''&(!)&!*&++&@!F4!(&8!9#$G!
+H<#4);! )#4*! 8I#(?2*<15+&G! #! <2;+! <#+(7D;8#+7(H! )I#E*2+E&+! 8&! +#3244&?&4(! (1&+?7B;&! H?7*! <#+! 8#!
*;+'#D&!(&++&*(+&G!D2??&!8&!'#7(!;4&!*&++&!&4!#9+7D;8(;+&@!=4!)I#;(+&*! (&+?&*G!<8;*! 78!3!#!)&!-./!!)#4*!
8I#(?2*<15+&G!<8;*!*I#DD&4(;&!8&!+HD1#;''&?&4(!D87?#(7B;&@!-2??&!<2;+!(2;(!#;(+&!9#$!%!&''&(!)&!*&++&G!
*&! <2*&! )24D! 8#! B;&*(724! );! E78#4! <+2);D(724JD24*2??#(724@! K&! +HD1#;''&?&4(! D87?#(7B;&! +H*;8(&!
)I;4! &CD5*! )&! <+2);D(724! 2;! )I;4! )H'#;(! )&! D24*2??#(724@! A2(+&! <+2<2*! 7D7! D24D&+4&+#! 8#!
D24*2??#(724@!
!
!B*"P(*"B-&
!
02;+!E7&4!D2?<+&4)+&!D&!B;7!*;7(G! 78!&*(!E24!)&!+#<<&8&+! 7D7!B;&!8&!>7>#4(!&*(!?#**7>&?&4(!'24)H!*;+!
;4&!D17?7&!-L.AG!DI&*(M%M)7+&!%!E#*&!)I#(2?&*!)&!-#+E24&G!L3)+2954&G!.C3954&!&(!A7(+2954&!N#$2(&!&4!
'+#4O#7*P@! QI#;(+&*! #(2?&*! *24(! &**&4(7&8*G! ?#7*! &4! B;#4(7(H*! <8;*! 87?7(H&*@! Q24DG! &4(+&! #;(+&*G! ;4!
2+9#47*?&! >7>#4(! )27(! D2;>+7+! *&*! E&*274*! &4! -G! &4! D#+E24&@! =C7*(&4(! )&;C! ?#475+&*! )&! 8&! '#7+&G!
1H(H+2(+2<17&! &(! #;(2(+2<17&@! R7! 8I2+9#47*?&! D2;>+&! *&*! E&*274*! &4! D#+E24&! &4! '7C#4(! 8&! )72C3)&! )&!
D#+E24&!2;!-./!N?28HD;8&! 742+9#47B;&P!)&!8I#(?2*<15+&G!24!)7(!B;I78!&*(!#;(2(+2<1&!,! 8&*!#;(2(+2<1&*!
*24(!8&*!<8#4(&*G! 8&*!#89;&*!&(!D&+(#74*!?7D+2M2+9#47*?&*!D2??&!8&*!D3#42E#D(H+7&*@!RI78!8&*!D2;>+&!&4!
#**7?78#4(! )&*! D2?<2*H*! 2+9#47B;&*G! 24! )7(! B;I78! &*(! 1H(H+2(+2<1&@! A2;*! #;(+&*! 1;?#74*! *2??&*!
1H(H+2(+2<1&*!&(!&''&D(7>&?&4(G!42(+&!42;++7(;+&!42;*!#<<2+(&!(2;(&*!*2+(&*!)&!D2?<2*H*!2+9#47B;&*!S!
<+2(7)&*G!87<7)&*G!98;D7)&*@!!
!
T! 42(&+! B;&! 8&*! 1H(H+2(+2<1&*! D2??&! 42;*! )H<&4)&4(! &4(75+&?&4(! )&*! +&**2;+D&*! 2+9#47B;&*!
9H4H+H&*! <#+! 8&*! 2+9#47*?&*! #;(2(+2<1&*@! UV?&! 82+*B;&! 42;*! 42;*! 42;++7**24*! )&! >7#4)&G! D&((&!
)&+475+&!<+2>7&4(!)I#47?#;C!W1&+E7>2+&*W!B;7!&4!)&+47&+!+&**2+(!24(!D24*2??H!)&*!<8#4(&*!2;!#;(+&*!
2+9#47*?&*!#;(2(+2<1&*@!K&*!+&8#(724*!(+2<17B;&*!NB;7!?#49&!B;7!XP! '2+?&4(!)24D!;4&!<3+#?7)&!%! 8#!
E#*&!)&! 8#B;&88&! *&! (+2;>&4(!2E879#(27+&?&4(! 8&*!#;(2(+2<1&*G!D&!B;7! 7?<87B;&!#;**7!B;I78*! '2+?&4(! 8#!
9+#4)&! ?#Y2+7(H! )&! 8#! ?#**&! >7>#4(&! 982E#8&G! )&! 8#! E72?#**&Z@! =4! )I#;(+&*! (&+?&*G! 8&! D#+E24&! )&! 8#!
E72?#**&G!?V?&!D&88&!)&*!#47?#;CG!<+2>7&4(!&4!)&+475+&!#4#83*&!);!-./!'7CH!<#+!#;(2(+2<17&@!!
!
[8! '#;(! *#>27+! B;&G! D1#B;&! #44H&G! <8;*! )&! \]^! ?7887#+)*! )&! (244&*! )&! -./! #(?2*<1H+7B;&! *24(!
D24*2??H&*!<#+!8#!4#(;+&!9+_D&!#!;4!<+2D&**;*!#<<&8H!W'7C#(724!#;(2(+2<17B;&!)&!-./W@!0#+?7!D&*!\]^!
?7887#+)*!)&!(244&*G!<8;*!)&!`^!a!*24(!&4!'#7(! '7CH*!<#+!;4!D3D8&!)&!+H#D(724*!E72D17?7B;&*!#<<&8H! 8&!
WD3D8&!)&!-#8>74W!B;7!2<5+&!D1&$!8&*!<8#4(&*G!8&*!#89;&*!&(!D&+(#74*!?7D+2M2+9#47*?&*@!K&!+&*(&G!?274*!)&!
Z^!aG!;(787*&!)!#;(+&*!D3D8&*!B;&!D&8;7!)&!-#8>74!S!78!&C7*(&!D74B!#;(+&*!D3D8&*!E72D17?7B;&*!)&!'7C#(724!);!
-./!D244;*!%!D&!Y2;+@!.4!;(787*&!8&!(&+?&!WD3D8&W!<2;+!*7947'7&+!B;&!8#!*;7(&!)&!+H#D(724*!E72D17?7B;&*!*&!
+&'&+?&!*;+!&88&M?V?&!&4!;4!D&+D8&@!
!
:;**7!3!#M(M78!E&#;D2;<!)I&CD7(#(724!)&<;7*!B;&8B;&*!#44H&*!%!(&4(&+!)I#?H872+&+!2;!+&?<8#D&+!8&!D3D8&!
)&!-#8>74@!F4&!#;(+&!2<(724!&*(!)&!<2+(&+!8&!D3D8&!)&!-#8>74!)#4*!)&*!2+9#47*?&*!4&!8&!<2**H)#4(!<#*@!
-&*!2+9#47*?&*!*24(!D127*7*!<2;+!8&;+!;(787(H!)#4*!8#!?#4;'#D(;+&!1;?#74&!,!<#+!&C&?<8&G!<#+D&!B;I78*!

                                                
1 Les plantes, y compris les algues, représentent plus de 80% de la biomasse terrestre. 
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<+2);7*&4(!)&*!D2?<2*H*!;(78&*@!=4!<#+&78!D#*G!8#!<+2);D(724!<#+!D&*!2+9#47*?&*G!#;!87&;!)&!*&!'#7+&!#;!
)H(+7?&4(!)&!+&**2;+D&*!<+HD7&;*&*G! >#! D24*2??&+!;4&!*2;+D&!)&! D#+E24&! 9+#(;7(&! &(! #E24)#4(&G! 8&!
-./@!A2(24*!#;!<#**#9&!B;&!)&!(&8*!2+9#47*?&*G!D;8(7>H*!%!9+#4)&!HD1&88&G!+&<+H*&4(&+#7&4(!)&*!<;7(*!)&!
D#+E24&@!-&((&!&CD7(#(724!#!)244H!87&;!%!)&*!+H#87*#(724*!D24D+5(&*G!<#+D&!B;&!+HD&??&4(!8&*!2;(78*!%!8#!
)7*<2*7(724!)&*!E72(&D142829;&*!*&!*24(!8#+9&?&4(!#''74H*G!#>&D!8I#++7>H&!)&!8#!WE728297&!)&!*34(15*&W@!!
!
.;>+24*! ;4&! E+5>&! <#+&4(15*&! <2;+! +H*;?&+! D&! B;I&*(! 8#! E728297&! )&! *34(15*&! NbH<5*G! /^ZZP@! !"!
!"#$#%"&!!"!!"#$%&!'!!"#! !"#$%&$#'(#'!+#(7244&88&!)&!8#!E728297&@!K&!E;(!)&!D&!)2?#74&!H?&+9H!&4!/^^c!
!"#!!"!!"#!$%"&'!!"!!"#$%&#'!!"!#$%&!!74*<7+H*!<#+!8#!E728297&!2;!'24)H*!*;+!*&*!D2?<2*#4(*@!=88&!'#7(!
<+29+&**&+! 8&*! D244#7**#4D&*! !"#! !"! !"#$%! !"!#$%&! !"#$%&%'()! !""!! !"#$"%! !"! !"#$%&''$(! !"!
!"#$%&'(&(!!""#$%!&$'()!!"#$%&'!())(%!!"#$!!"!!"#$%#&$'!!"#$#%&'()!!"#!!"#$%&'()*+,-!=4'74G!&88&!>7*&!%!
+H);7+&!)#4*!8&*!E72(&D1428297&*!8I7?<#D(!&4>7+244&?&4(#8G!8I&?<+&74(&!D#+E24&G!&(!!8&*!D2d(*!&(!)H8#7*!
)&!?7*&!*;+!8&!?#+D1H!)&!42;>&#;C!<+2);7(*@!
!
K#!E728297&!)&!*34(15*&!#!2;>&+(!;4!D1#?<!)&!D+H#(7>7(H!)#4*!8&B;&8!*&!*24(!&492;''+H*!)&*!D1&+D1&;+*!
)&! 9+#4)! (#8&4(G! &4(+&! #;(+&*! )#4*! 8&! )2?#74&! )&! 8#! '7C#(724! #;(2(+2<17B;&! )&! -./@! :>#4(! )&! 42;*!
&49#9&+!)#4*!D&((&! >27&G! '#7*24*! 8&! (2;+! )&*! #;(+&*!2EY&D(7'*! B;&! 8#! E728297&! )&! *34(15*&!>7*&! )#4*! 8&!
D#)+&!)&!8I#9+7D;8(;+&@!e27D7!8#!87*(&!)&*!2EY&D(7'*!)&*!?2)7'7D#(724*!#<<2+(H&*!#;C!<8#4(&*!S!

 • ?2)7'7&+!8&;+!?H(#E287*?&!%!'74*!)&!E72<+2);D(724!)&!D2?<2*H*!D17?7B;&*!;(78&*!,!
 • 2<(7?7*&+!8&;+!D+27**#4D&!,!
 • #8(H+&+!8&;+!D2?<2*7(724!<2;+!'#D787(&+!8&;+!;*#9&!,!
 • +&D2;+7+!%!?274*!)&!<+2);7(*!<13(2*#47(#7+&*!,!
 • 8&*!#)#<(&+!#;!D1#49&?&4(!D87?#(7B;&!,!
 • <&+?&((+&!#;C!DH+H#8&*!)I;(787*&+!8I#$2(&!#(?2*<1H+7B;&!,!
 • #?H872+&+!8&;+!<12(2*34(15*&!&(!'7C#(724!)&!-./@!

!
)QB*B3R-*QS3#&
!
T! D&! *(#)&G! +#<<&824*! B;&! 8#! <12(2*34(15*&! &*(! 8&! <+2D&**;*! )&! '#E+7D#(724! )&! ?#(75+&! 2+9#47B;&!
D2??&!8&*!98;D7)&*!%!<#+(7+!)&!S!

 • 8IH4&+97&!8;?74&;*&!);!*28&78G!!
 • 8I&#;!L/.!>&4#4(!);!*28!<#+!8&*!+#D74&*G!
 • 8&!)72C3)&!)&!D#+E24&!-./!>&4#4(!)&!8I#(?2*<15+&!<#+!8&*!'&;788&*@!!

-&! <+2D&**;*! 87E5+&! )&! 8I2C3954&! ./! )#4*! 8I#(?2*<15+&! Nf79;+&! ZP@! [8! <&+?&(! #;C! 2+9#47*?&*!
<12(2*34(1H(7B;&*! )I#DD;?;8&+! )&*! D2?<2*H*! -L.A! D2??&! 8&*! 98;D7)&*! &(! #74*7! )&! D+2g(+&! &4!
*#(7*'#7*#4(!8&;+*!E&*274*!H4&+9H(7B;&*@!0#+8#4(!)IH4&+97&G!42(24*!B;&!8#!<;7**#4D&!?23&44&!D#<(H&!<#+!
8#!<12(2*34(15*&!%!8IHD1&88&!)&!8#!<8#45(&!#>27*74&!Z]^!?788724*!)&!?788724*!)&!h#((*G!D&!B;7!HB;7>#;(!%!
&4>7+24!]!'27*!8#!D24*2??#(724!H4&+9H(7B;&!)&!8I1;?#47(H@!
!

!"#$%&' ()' *+,-,./0-+1.&'
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!
F4&!HB;#(724!D17?7B;&!*7?<87'7H&!)&!8#!<12(2*34(15*&!+&**&?E8&+#7(!%!D&D7!S!
-./!i!L/.!ji!8;?75+&k!!!-L/.!i!./!
H(#4(! &4(&4);! B;&! -L/.! &*(! ;4&! <#+(7&! )I;4! 98;D7)&G! <#+! &C&?<8&& TUVJE@! );! *;D+&! *7?<8&! #<<&8H!
W98;D2*&W/!B;7! <2;++#7(! )24D! *IHD+7+&! N-L/.PV@! 02;+! )HD+7+&! 8#! <12(2*34(15*&! )I;4&! ?28HD;8&! )&!
98;D2*&G!78!D24>7&4)+#7(!)24D!)&!?;8(7<87&+!<#+!V!(2;*!8&*!(&+?&*!)&!8IHB;#(724!D17?7B;&!D7M)&**;*!Nf78?!
)I#47?#(724P@!T!<#+(7+!)&!(2;*!8&*!-L/.!*34(1H(7*H*G!<8;*!)I#;(+&*!#(2?&*!D2??&!8I#$2(&!AG!8I2+9#47*?&!
<12(2*34(1H(7B;&!>#!<+2);7+&!8I&4*&?E8&!)&*!D2?<2*H*!B;7!*24(!4HD&**#7+&*!%!*#!>7&!&(!*#!D+27**#4D&@!
-&((&!D+27**#4D&!*&+#7(!<#+(7D;875+&?&4(!8&4(&G!#;!<274(!)IV(+&!74D2?<#(7E8&!#>&D!8#!>7&G!*7!8&*!?7887&+*!)&!
+H#D(724*! E72D17?7B;&*! +&B;7*&*! 4IH(#7&4(! <#*! #DDH8H+H&*! (+5*! '2+(&?&4(! <#+! )&*! D#(#83*&;+*!
N#DDH8H+#(&;+*! )&! +H#D(724! D17?7B;&G! B;&! 8I24! +&(+2;>&! 74(#D(*! %! 8#! '74! )&! D&88&MD7P@! Q#4*! 8&*! D&88;8&*!
>7>#4(&*G! 8&*! D#(#83*&;+*! *24(! <+&*B;&! (2;Y2;+*! )&*! <+2(H74&*! #<<&8H&*! &4$3?&*@! [8! &C7*(&! )24D! )&*!
?7887&+*!)I&4$3?&*!)7''H+&4(&*!)#4*!8#!D&88;8&G!D1#+9H&*!D1#D;4&!)I#DDH8H+&+!;4&!2;!B;&8B;&*!+H#D(724*!
E72D17?7B;&*@! K&*! '#D(&;+*! )I#DDH8H+#(724! *24(! >#+7#E8&*! ?#7*! *2;>&4(! )&! <8;*7&;+*! ?788724*! 2;!
?7887#+)*@!
!
02;+!&4!+&>&47+!%!8#!<12(2*34(15*&G!#;!*&4*!8#+9&!&88&!D2?<2+(&!)&;C!<1#*&*G!;4&!<1#*&!8;?74&;*&!&(!
;4&!<1#*&!W?H(#E287B;&W!74)H<&4)#4(&!)&!8#!8;?75+&!Nf79;+&!/P@!K#!<1#*&!8;?74&;*&!'#7(!#<<&8!%!)&*!
D&4(+&*! +H#D(7244&8*! 74D8;#4(! )&*! <79?&4(*! D2??&! 8#! D182+2<1388&! ,! &88&! (+#4*'2+?&! 8IH4&+97&!
8;?74&;*&! &4! H4&+97&! E72D17?7B;&G! &(! +&D3D8&! )&*! D2'#D(&;+*! E72D17?7B;&*! <2;+! B;I78*! +&>7&44&4(! %!
8&;+!'2+?&!#)HB;#(&!&4!>;&!)&!8#!<1#*&!?H(#E287B;&!B;7!*;7(@!-I&*(!D&((&!<1#*&!?H(#E287B;&!B;7!<&+?&(!
)I#E2;(7+!#;C!*;D+&*!<#+!)&*!D3D8&*!D17?7B;&*!#;!<+&?7&+!+#49!)&*B;&8*!8&!D3D8&!)&!-#8>74!E+75>&?&4(!
)HD+7(!<8;*!1#;(@!

!
!"#$%&' 5)' 6&.' 7&$8' 2+3.&.' 7&' 43'
2+,-,./0-+1.&)!!
!
!
!
!
!
!
!
!
!
!
!
!
!
!

:<+5*!D&*!&C<87D#(724*!)&!D24(&C(&G!+&<+&424*!42(+&!<+2<2*!*;+!8#!'7C#(724!#;(2(+2<17B;&!);!-./G!&(!*;+!
*24!2<(7?7*#(724!<#+!8#!E728297&!)&!*34(15*&@!!
!
1"%(*"B-&($*B*+B)Q"W$#&2$&'(+XB-#&
!
A2;*!#>24*!>;!B;&!8&!D3D8&!)&!-#8>74!&*(! 8#!*2;+D&!<+74D7<#8&!Nl!`^!aP!)&!8#!'7C#(724!);!-./!)#4*!8&*!
2+9#47*?&*!#;(2(+2<1&*@!-&(!&4*&?E8&!)&!+H#D(724*!E72D17?7B;&*!*&!+&'&+?#4(!*;+!8;7M?V?&!<&;(!V(+&!
*;E)7>7*H!&4!(+27*!<1#*&*@!
!
01#*&!Z!S!'7C#(724!);!)72C3)&!)&!D#+E24&!2;!-./@!!
-&((&!+H#D(724!'#7(!74(&+>&47+!;4!*;D+&!%!]!D#+E24&*G!8&!+7E;82*&G!B;7!&4!+H#97**#4(!#>&D!8&!-./G!9#$!%!Z!
D#+E24&G! '2;+47(! )&;C! ?28HD;8&*! 7)&4(7B;&*! #3#4(! D1#D;4&! \! D#+E24&*G! #<<&8H&*! 983DH+#(&@! =88&! &*(!
D#(#83*H&!<#+!;4&!&4$3?&!#<<&8H&!m;67*-2@!
                                                
2 présent dans le miel par exemple. 
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!
01#*&!/!S!+H);D(724!)I;4!)&*!)&;C!983DH+#(&*!&4!983DH+#8)H13)&!B;7!&*(!;4!*;D+&!%!\!D#+E24&*@!
!
01#*&!\!S!&4!<8;*7&;+*!H(#<&*G!+H9H4H+#(724!)&!\!+7E;82*&*!%!]!D#+E24&*!%!<#+(7+!)&!]!983DH+#8)H13)&*!%!
\!D#+E24&*@!
!
.4! >27(! B;&! 8&! D3D8&! &*(! E2;D8H! #>&D! 8#! +H9H4H+#(724! );! +7E;82*&@! -&<&4)#4(G! )#4*! D&((&! )&*D+7<(724!
*7?<87'7H&G! 8I#DD&4(! #! H(H! ?7*! *;+! 8&! )&>&47+! )&*! D#+E24&*@! .4(! H(H! 2?7*! 8&*! D2'#D(&;+*! <2;+(#4(!
&**&4(7&8*! #;C! +H#D(724*! )I2C3)2M+H);D(724G! D&;CM8%! ?V?&*! B;7! *24(! +H9H4H+H*! <#+! 8#! +H#D(724!
8;?74&;*&! )&! 8#! <12(2*34(15*&G! D2??&! +H*;?H! <8;*! (n(@! .4(! #;**7! H(H! <#**H&*! *2;*! *78&4D&! 8&*!
+H#D(724*! )&! <12*<12+38#(724! 2;! )H<12*<12+38#(724! <2;+(#4(! &**&4(7&88&*! <2;+! 8&*! (+#4*#D(724*!
H4&+9H(7B;&*!);!D3D8&@!
!
:;!>;!)&!8I7?<2+(#4D&!D+;D7#8&!)&!8#!<12(2*34(15*&!<2;+!8I&C7*(&4D&!?V?&!);!?24)&!>7>#4(G!8&!D3D8&!)&!
-#8>74!&*(!D&4(+#8@!.+! 78!*2;''+&!)&!)H'#;(*@!KI;4!)&!*&*!<7+&*!)H'#;(*!(7&4(!#;!)2;E8&!+n8&!)&!8I&4$3?&!
m;67*-2@!K#!m;67*-2!&*(!8#!<+2(H74&!8#!<8;*!#E24)#4(&!);!?24)&!>7>#4(G!&4!+#7*24!)&!*24!+n8&!D&4(+#8!
<;7*B;I&88&!'7C&!8&!D#+E24&!#(?2*<1H+7B;&!)#4*!8#!E72?#**&!>H9H(#8&G!?#7*!#;**7!&4!D24*HB;&4D&!)&!*#!
+&8#(7>&!8&4(&;+G!&(!&4'74!)&!*24!74&''7D#D7(H!D#+!m;67*-2!D#(#83*&!N#DDH85+&P!)&;C!+H#D(724*@!K#!<+&?75+&!
#!H(H!)HD+7(&!<8;*! (n(G!&88&!D24*7*(&!%!D2?E74&+!8&!+7E;82*&!#;!-./! S!24!<#+8&!)&!D#+E2C38#(724@!U#7*! 8#!
*&D24)&! D24*7*(&! %! D2?E74&+! 8&! +7E;82*&! #;! ./G! 8I2C3954&! S! 24! <#+8&! )&! <12(2+&*<7+#(724@! -2??&! 8&!
+7E;82*&! &*(! D24D&+4H!)#4*! 8&*! )&;C! D#*G! D&*!)&;C!+H#D(724*! )&!D#+E2C38#(724! &(! )&!<12(2+&*<7+#(724!
*24(! &4! D2?<H(7(724@! =4! ?23&44&G! 8#! D#+E2C38#(724! 8I&?<2+(&! *;+! 8I2C39H4#(724! )#4*! ;4! +#<<2+(!
)I&4>7+24!cG!)24D!982E#8&?&4(!78!3!#!E7&4!'7C#(724!)&!-./!);+#4(!8#!<1#*&!8;?74&;*&G!&4!Y2;+4H&@!!
!
:?H872+&+!2;!+&?<8#D&+! 8&! D3D8&!)&!-#8>74G!42(#??&4(!&4!2<(7?7*#4(! 8&!'24D(7244&?&4(!)&!m;67*-2G!
&*(!)24D!;4!)H'7!)I#;(#4(!<8;*!<#**7244#4(!B;I78!(2;D1&!%!8#!*2;+D&!?V?&!)&!(2;(&!8#!E72?#**&!(&++&*(+&!
NU2+2(M"#;)+3G!/^Zo,!/^/^,!bH<5*G!/^/ZP@!!
!
'R',#&B)*"!"3O&*B*(,#!#-*&3R-*QO*"W$#&
!
=4! /^Zp! <#+#7**#7(! ;4! #+(7D8&! #**&$! +H>28;(7244#7+&! NRD1q#4)&+G! /^ZpPG! )#4*! 8&B;&8*! *&*! #;(&;+*!
#88&?#4)*!#<<87B;#7&4(!8&*!<+74D7<&*!)&!8#!E728297&!)&!*34(15*&!<2;+!+&?<8#D&+!8&!D3D8&!)&!-#8>74!<#+!
;4!D3D8&!(2(#8&?&4(!)7''H+&4(G!(2(#8&?&4(!#+(7'7D7&8G!?#7*!+&4)#4(!8&*!?V?&*!*&+>7D&*!#>&D!;4!?&788&;+!
+&4)&?&4(@! 0+HD7*24*! )I&?E8H&! B;&! 8&;+! D3D8&! *34(1H(7B;&G! )24(! 8I#D+243?&! H(#7(! W-=r-LWG! 4&!
'24D(7244#7(!&4!/^Zp!B;&!)#4*!8IH<+2;>&((&G!"#!$"%&'G!&(!424!)#4*!8&!>7>#4(G!"#!$"$'@!A2;*!<#+8&+24*!<8;*!
(#+)!)&*!(&4(#(7>&*!)&!8I74*H+&+!)#4*!;4!*3*(5?&!<8;*!9+#4)G!>27+&!;4&!D&88;8&!>7>#4(&@!!
:;!(2(#8G!D&!D3D8&!#+(7'7D7&8!-=r-L!D2?<2+(&!Zs!&4$3?&*!)7''H+&4(&*!N)24(!D&+(#74&*!#8(H+H&*!<#+!9H47&!
&4$3?#(7B;&P!7**;&*!)&!4&;'!2+9#47*?&*!#<<#+(&4#4(!#;C!(+27*!)2?#74&*!);!>7>#4(G!;4&!<&+'2+?#4D&!
+#+&@![8!D24>&+(7(!&''7D#D&?&4(!8&!-./!&4!?28HD;8&*!2+9#47B;&*@!
!
R;7>#4(!8#!<1782*2<17&!)&!8#!E728297&!)&!*34(15*&G!8&*!(+#>#;C!)&!D&*!#;(&;+*!D2?<2+(&4(!)&;C!9+#4)&*!
<1#*&*G!D24D&<(724!<;7*!D24*(+;D(724@!
!
:P!-24D&<(724!
ZP!![)&4(7'7D#(724!)I;4&!D#+E2C38#*&!&''7D#D&!
! -&*! D1&+D1&;+*! 24(! D8#**H! )&*! D#+E2C38#*&*! 4#(;+&88&*! )&! )7>&+*! 2+9#47*?&*! *&824! 8&;+!
&''7D#D7(H! )#4*! 8#! +H#D(724!)&! D#+E2C38#(724!42+?#8&?&4(!&''&D(;H&!<#+! 8#!m;67*-2@!F4&!<#+(!)&! 8&;+!
&''7D#D7(H!(7&4(!%!8I#E*&4D&!)&!8#!+H#D(724!<#+#*7(&!)&!<12(2+&*<7+#(724@!
/P!mH(+2*34(15*&!?H(#E287B;&!!
! 0#+(#4(!)&!D&((&!D#+E2C38#(724!B;I24!>#!#<<&8&+!+H#D(724!^G! 78*!*24(! +&?24(H*!>&+*! 8#!+H#D(724!
<+HDH)&4(&G! )7(&! MZG! )#4*! 8&! D3D8&! &4! D2;+*! )&! D24D&<(724@! 08;*7&;+*! <2**7E787(H*! &C7*(&4(! <2;+! D&((&!
+H#D(724! MZ@! 02;+! D1#B;&! <2**7E787(H! &4! MZG! 78*! *24(! &4*;7(&! +&?24(H*! %! D&! B;&! <2;++#7&4(! V(+&! )&*!
+H#D(724*! <2**7E8&*! *&! <+2);7*#4(! &4D2+&! #>#4(G! )7(&*! M/@! =(! #74*7! )&! *;7(&@! R7! D2??&! *2;>&4(! 78! 3! #!
<8;*7&;+*! <2**7E787(H*! <2;+! (2;(&! +H#D(724! #?24(G! 24! *&! +&(+2;>&! >7(&! #>&D! ;4! 7??&4*&! #+E+&! )&!
D2?E74#7*24*!<2**7E8&*@!.+!8I2EY&D(7'!&*(!)&!)H(&+?74&+!8&!?&788&;+!D1&?74!)#4*!D&(!#+E+&!(2;'';G!)24D!
)&!)H(&+?74&+!8&!?&788&;+!&4*&?E8&!)&!+H#D(724*!*;DD&**7>&*!'747**#4(!<#+!8#!D#+E2C38#(724!^@!!
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\P!t8#9#9&!
! 02;+! H8#9;&+! 8I#+E+&! (2;'';! &4! 4&! 9#+)#4(! B;I;4&! E+#4D1&! %! D1#B;&! 47>&#;G! 8&*! #;(&;+*! 24(!
;(787*H! ;4&! *H+7&! )&! D+7(5+&*@! =4! <#+(7D;87&+G! D1#B;&! +H#D(724! )27(! V(+&! <2**7E8&! #;! <8#4!
(1&+?2)34#?7B;&!,!<#+!&C&?<8&G!&88&!4&!*&!<+2);7+#7(!<#*!*7!<2;+!#>27+!87&;G!&88&!+HD8#?&!)&!8IH4&+97&!
B;7! 4&! 8;7! &*(! <#*! '2;+47&@! .;! &4D2+&G! 8&! D3D8&! 982E#8! *I#++V(&+#7(! +#<7)&?&4(! *7! 8&*! D2'#D(&;+*!
E72D17?7B;&*! 4IH(#7&4(! <#*! +H9H4H+H*@! =4! 2;(+&G! ;4! D3D8&! *34(1H(7B;&! 74(H+&**#4(! )27(! <+2);7+&!
E&#;D2;<!)IH4&+97&!*2;*!'2+?&!E72D17?7B;&@!KI#+E+&!&*(!(&88&?&4(!(2;'';!B;I;4&!74*<&D(724!%!8Iu78!4;!
4I3! *;''7(! <#*@! K&*! D1&+D1&;+*! )7*<2*&4(! )I2;(78*! 74'2+?#(7B;&*! <2;+! #<<87B;&+! 8I&4*&?E8&! )&! D&*!
D+7(5+&*!%!8IH8#9#9&@!
cP![)&4(7'7D#(724!)I&4$3?&*!D#4)7)#(&*!
! 02;+! D1#B;&! +H#D(724! );! ';(;+! D3D8&G! )&*! &4$3?&*! D#<#E8&*! )&! 8#! D#(#83*&+! )27>&4(! V(+&!
7)&4(7'7H&*!)#4*!8#! 87((H+#(;+&!*D7&4(7'7B;&!&(!)#4*!8&*!E#*&*!)&!)244H&*!#87?&4(H&*!<#+!8&*!D1&+D1&;+*!
);!?24)&!&4(7&+@!!
!
6P!-24*(+;D(724!
ZP!eH+7'7D#(724!)&*!&4$3?&*!D#4)7)#(&*!
! F4&! %! ;4&G! 8&*! &4$3?&*! 7)&4(7'7H&*! &4! :cP! *24(! ?#74(&4#4(! D#+#D(H+7*H&*! %! 8#! <#788#**&! &4!
?&*;+#4(!8&;+*!<#+#?5(+&*@!
/P!m&D24*(+;D(724!)&!8#!>27&!?H(#E287B;&!
! Q#4*!8#!?V?&!H<+2;>&((&!*24(!+H;47&*!(2;(&*! 8&*!&4$3?&*!+&B;7*&*!<2;+! 8#!>27&!?H(#E287B;&!
D3D87B;&@!=4!#Y2;(#4(! 8&*!+H#D(7'*! 747(7#;CG! 8&! '8;C!)&! 8&;+*! (+#4*'2+?#(724*!*;DD&**7>&*!%!(+#>&+*!D&((&!
>27&!&*(!?&*;+H@!
\P!.<(7?7*#(724!)&!8#!>27&!?H(#E287B;&!
! T!D&!*(#)&G!)&*!?2)7'7D#(724*!)&*(74H&*!%!1#+?247*&+!8&!'24D(7244&?&4(!)&!8#!>27&!?H(#E287B;&!
)#4*!*24!&4(7&+!)&>7&44&4(!4HD&**#7+&*@!0#+!&C&?<8&G!78!&*(!74)7*<&4*#E8&!)&!*I#**;+&+!);!+&D3D8#9&!)&*!
D2'#D(&;+*!#'74!B;&!8#!>27&!<;7**&!W(2;+4&+W!D3D87B;&?&4(@!Q;+#4(!D&((&!H(#<&G!D&+(#74&*!&4$3?&*!>24(!
V(+&!#8(H+H&*!<#+!9H47&!&4$3?#(7B;&!<2;+!'#>2+7*&+!8I#D(7>7(H!D#(#83(7B;&!*2;1#7(H&@!
cP!t>#8;#(724!'74#8&!);!D3D8&!?H(#E287B;&!D2?<8&(!
! K#!>27&!D3D87B;&!&*(!?7*&!&4!u;>+&G!&(! 8&*! <#+#?5(+&*!982E#;C! *24(!?&*;+H*!&(! D2?<#+H*!#;!
D#17&+!)&*!D1#+9&*!747(7#8@!R7!E&*274!&*(G!8I&C<H+7?&4(#87*(&!+&>7&4(!%!8IH(#<&!<+HDH)&4(&@!!
!
2OX$*&2Y()),"'(*"B-3&2#&'#&'R',#&3R-*QO*"W$#&
!
67&4!&4(&4);G!;4!8249!D1&?74!+&*(&!%!&''&D(;&+!<2;+!74*H+&+!D&!D3D8&!*34(1H(7B;&!)#4*!;4!?H(#E287*?&!
<12(2*34(1H(7B;&!D2?<8&(@!K#!?V?&!HB;7<&G!D288#E2+#4(!#>&D!;4&!HB;7<&!'+#4O#7*&!)&!?7D+2'8;7)7B;&G!
#!'+#4D17!&4!/^/^!;4&!H(#<&!&4!D2;<8#4(!8&!D3D8&!*34(1H(7B;&!-=r-L!)HD+7(!)#4*!8#!*&D(724!<+HDH)&4(&!
%!)&*!?&?E+#4&*!<12(2*34(1H(7B;&*!7*28H&*!%!<#+(7+!)&!'&;788&*!)IH<74#+)!NU788&+!&(!#8@G!/^/^P@!!
F4! #;(+&! 2EY&D(7'! *&+#7(! )&! (+#4*<2*&+! ;4! D3D8&! '24D(7244#4(! )#4*! 8IH<+2;>&((&! #;! *&74! )I;4&! D&88;8&!
>7>#4(&@! v;&8B;&*! H(#<&*! >&+*! D&(! 2EY&D(7'! 24(! +HD&??&4(! H(H! '+#4D17&*! Nf79;+&! \P@! =4! <#+(7D;87&+G!
8IHB;7<&!#88&?#4)&!#!?2)7'7H!<+2'24)H?&4(!8&!?H(#E287*?&!)I;4&!E#D(H+7&!#'74!)I3!74(+2);7+&!8&!D3D8&!
)&!-#8>74!<2;+!'7C&+!8&!-./!NRD1#)#!>24!62+$3*w2q*w7G!/^ZoP@!!
[4)H<&4)#??&4(G! )&*! HB;7<&*! #;(+7D17&44&*! 24(! #8(H+H! 8&! ?H(#E287*?&! )I;4&! 8&>;+&! 1H(H+2(+2<1&!
)I74(H+V(! 74);*(+7&8!<2;+!8#!+&4)+&!#;(2(+2<1&G!D#<#E8&!)&!<2;**&+!&4!D24(74;!#>&D!<2;+!*&;8&!*2;+D&!
)&!D#+E24&!);!-./!N"#**8&+G!/^/^P@!!
!
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!
!"#$%&'9)'!"83-",0'7$':;5'23%'$0&'<3=->%"&'34->%>&!()'*"+",-%"'#.!/#!'&-#0/12!
!
&
'B-',$3"B-&
!
-&*!#<<+2D1&*! 42>#(+7D&*!4&! '24(! #D(;&88&?&4(! B;I&''8&;+&+! 8&!?24)&!>7>#4(G!9H4H+#8&?&4(!D&8;7!)&*!
?7D+22+9#47*?&*@! v;#4)! &88&*! *&+24(! #4D+H&*! )#4*! 8&! ?24)&! >7>#4(G! +&*(&+24(! &4D2+&! %! >#87)&+! )&*!
*28;(724*! #<<+2<+7H&*! #;C! D24)7(724*! );! D1#?<G! <2;+! 8&B;&8! )I#;(+&*! '#D(&;+*! &4>7+244&?&4(#;C!
N?H(H2G! &49+#7*P! >7&44&4(! 87?7(&+! 8#! <+2);D(724! )&! E72?#**&@! -&+(#74*! D1&+D1&;+*! 7?#974&4(!
)I7?<8#4(&+!&4!)&12+*!);!?24)&!>7>#4(!)&*!*28;(724*!%!9+#4)&!HD1&88&G!)24(!8I#>#4(#9&!H>7)&4(!&*(!;4&!
?#47<;8#(724!#7*H&!&(!;4&!9+#4)&! 87E&+(H!D+H#(7>&@!-&<&4)#4(G! D&*! *28;(724*!<&+)&4(!&4!?V?&! (&?<*!
8&*!#>#4(#9&*!);!?24)&!>7>#4(G!&4!<#+(7D;87&+! 8#!D+27**#4D&!+#<7)&!&(!<+28249H&G! 8#!*(#E787(H!&(! 8I#;(2M
+H<#+#(724@!A2;*!>2324*!7D7!*&!)&**74&+! 8&*!(&+?&*!)I;4!D2?<+2?7*!&4(+&!8&*!*28;(724*!E#*H&*!2;!424!
*;+! 8&! >7>#4(! ,! D2?<+2?7*! B;7! H>28;&+#! #>&D! 8&*! <+29+5*! (&D147B;&*@! r2;(&'27*G! 78! &*(! (+2<! (n(! <2;+!
*#>27+!B;&88&*!*&+24(! 8&*!#>#4DH&*!B;7!?54&+24(!%!)&*!7442>#(724*!%!9+#4)&!HD1&88&G!<#+?7!D&88&*!B;7!
>7&44&4(!)IV(+&!)7*D;(H&*!2;!)I#;(+&*!B;7!4I24(!<#*!&4D2+&!<&+DH@!
!
!
+O1O+#-'#3&
!
 • "#**8&+! r! &(! #8@! r1&! 74);*(+7#8! 3&#*(! 3",4"-! 5-.%'&".! 7*! D24>&+(&)! '+2?! #! 1&(&+2(+2<1! 74(2! #4!

#;(2(+2<1!D#<#E8&!2'!9+2q(1!24!-./@!A#(!672(&D1428@!/^/^!f&E+;#+3!,!\oN/PS!/Z^x/Zp@!
 • bH<5*!f@!K#!E728297&!)&!*34(15*&G!<8;*!'2+(&!B;&!8#!A#(;+&!X!K&!02??7&+G!/^ZZ@!
 • bH<5*!f@!:<<2+(!)&! 8#!E728297&!)&!*34(15*&!&4!#9+7D;8(;+&@! 6#!-17?7&!&(!#9+7D;8(;+&!);+#E8&! N=Q0!

RD7&4D&*G!%!<#+#g(+&PG!/^/Z@!
 • U788&+!r=!&(!#8@!K791(M<2q&+&)!-./!'7C#(724!74!#!D182+2<8#*(!?7?7D!q7(1!4#(;+#8!#4)!*34(1&(7D!<#+(*@!

RD7&4D&@!/^/^!U#3!o,\poNpc`ZPSpc`Mp]c@!
 • !"#"$M!"#$%&! !"#! !"#$%&! !"#! !"! !"#$#%&'$"(!"! !"! !"#"$%! !"#$! !"#$%!&'(#)&'*! !"#$! !"#$%&&'&!
!"#$#%"&'(!!"#$%&'#(%)*!!"#$%&'(%)*!!!!"!!"!!"#$%&'"#!!"!!"#$%&'()*!)&*!(&D1428297&*G!/^Zo@!

 • U2+2(M"#;)+3!yMfG!0&+4288&(! yM-@!K&*!D3E&+D182+2<8#*(&*!&(! 8#!<12(2*34(15*&!#+(7'7D7&88&@!:D#)H?7&!
)I#9+7D;8(;+&!)&!f+#4D&G!/^/^@!

 • RD1#)#!>24!62+$3*w2q*w7!K!&(!#8@!:4!&4974&&+&)!-#8>74M6&4*24M6#**1#?!D3D8&!'2+!D#+E24!)72C7)&!
'7C#(724!74!7/%489':-,%/&";)!/<%'&=;/#.!:UZ@!U&(#E!=49@!/^Zo!U#3,csSc/\Mc\\@!

 • RD1q#4)&+!r!&(!#8@!:! *34(1&(7D!<#(1q#3! '2+! (1&! '7C#(724!2'! D#+E24!)72C7)&! "#!$"%&'@! RD7&4D&@!/^Zp!
A2>!Zo,\]cNp\ZcPS`^^M`^c@!

!
f78?!)I#47?#(724!*;+!8&!E78#4!)&!8#!<12(2*34(15*&!S!!
! 1((<*SJJ;<82#)@q7w7?&)7#@2+9Jq7w7<&)7#JD2??24*J)J)\J012(2*34(15*&@97'!
!
& &
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'P&2#&,Y($*#$+&
!
f+#4O27*! bH<5*! &*(! ;4! E728297*(&! D&88;8#7+&! )24(! 8&*! #<<+2D1&*!?V8&4(! 8&*! E728297&*!?28HD;8#7+&G! )&*!
*3*(5?&*!&(!)&!*34(15*&G!&(!8&*!?7D+2*D2<7&*@!!
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