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3)('('4.3! -*5)4-! .:+&S&+&-(! .*/! :3&*&:.3! ()49+'4(! '2! +,-! 4?:'9'3)(.::,.0&/'(&(!
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&493&:.+-/! &*! +,-! +?0*'S-0! .*/! &*! +,-! :.+.T'3&(4! '2! (?32.+-/! :'49'?*/($! >,-(-!
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&/-*+&:.3!1-*'4&:!'01.*&5.+&'*!L"RM$!J+!&(!9'((&T3-!+'!/&S&/-!+,-!(?32.+.(-(!&*!+Z'!4.&*!
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:.?(-/! T)! .! /-2&:&-*:)! '2! +,-! 3)('('4.3! -*5)4-! &/?0'*.+-7"7(?32.+.(-! LJ/(M$! >,&(!
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,-.0+!.*/!.&0Z.)!/&(-.(-$!!

E.+&-*+(! .22-:+-/! T)! (-S-0-! 2'04! '2! AE=! JJ! ,.S-\! &*! .//&+&'*\! .! *-?0'3'1&:.3!

&*S'3S-4-*+! +,.+! 0-(?3+(! &*! (-S-0-! :'1*&+&S-! &49.&04-*+! .*/! 90'10-((&S-!

*-?0'/-1-*-0.+&'*\!.*/!/-.+,!'::?0(! &*! +,-!(-:'*/!/-:./-!'2! 3&2-! L#X\"#@V\N"M$! J*(+-./\!

AE=!JJ!9.+&-*+(!.22-:+-/!T)!.*!.++-*?.+-/!9,-*'+)9-!/-4'*(+0.+-!*'04.3!&*+-33&1-*:-!

.*/! ?(?.33)! (?0S&S-! &*+'! ./?3+,''/\! .3+,'?1,! Z&+,! .! (,'0+-*-/! 3&2-! (9.*! LN8M$! G(\!

4-*+&'*-/!.T'S-\!+,-0-!.0-!+Z'!:3&*&:.33)!2'04(!'2!4?:'9'3)(.::,.0&/'(&(!+)9-!JJ6!+,-!

(-S-0-!2'04!:.33-/!AE=!JJ!G!.*/!+,-!4&3/!2'04\!:.33-/!AE=!JJ!%$!!

!

MIJI!<=8:9:>?3.88;./7@:373!0?95!AA!#!\<-'!AA!#]!

E.+&-*+(!.22-:+-/!T)!+,-!(-S-0-!2'04!'2!AE=!JJ!LAE=!JJ!GM!90-(-*+!90'10-((&S-!:-*+0.3!

*-0S'?(!()(+-4!&*S'3S-4-*+!Z&+,!-.03)!:'1*&+&S-!&49.&04-*+$!E.+&-*+(!Z&+,!.!(-S-0-!

9,-*'+)9-! +)9&:.33)! ,.S-! .*! -.03&-0! '*(-+! '2! (&1*(! .*/! ()49+'4(! L&*! +,-! 2&0(+! 2-Z!

)-.0(! '2! 3&2-M! :'49.0-/! +'! '*-(! Z&+,! 4&3/-0! 9,-*'+)9-! L#X\N"\NP\NRM! LO&1?0-! NM$! >,-!

90'2'?*/! :'1*&+&S-! &49.&04-*+! 0-(?3+(! &*! .! /-S-3'94-*+.3! /-3.)\! Z&+,! .*! '*(-+! &*!

-.03)! :,&3/,''/$! ;-S-3'94-*+.3! ([&33(! 93.+-.?! T-+Z--*! N! .*/! 8! )-.0(! '2! .1-! .*/!

/-:3&*-!+,-0-.2+-0$!>,-(-!9.+&-*+(!'2+-*!-],&T&+!(-S-0-!T-,.S&'0.3!90'T3-4(\!&*:3?/&*1!

,)9-0.:+&S&+)\! 'T(+&*.:)\! .*/! .110-((&'*\! T-1&**&*1! &*! +,-! (-:'*/! )-.0! '2! 3&2-! .*/!

:'*+&*?&*1!&*+'!3.+-!:,&3/,''/$!%-,.S&'0!4.)!3.+-0!.99-.0!+'!&490'S-\!Z&+,!.!/-:0-.(-!

&*! ,)9-0.:+&S&+)! .*/! .110-((&'*\! T?+! +,&(! :,.*1-! &(! /?-! +'! :'*+&*?&*1!

*-?0'/-1-*-0.+&'*! LNRM$! <.+-! (+.1-! /&(-.(-! &(! :,.0.:+-0&5-/! T)! .! *-?0'/-1-*-0.+&S-!

(+.+-! '2+-*! .((':&.+-/!Z&+,! (-&5?0-(! .*/! 3.:[! '2!4'T&3&+)$! >,-! 9.+&-*+(! :.*! 90-(-*+!



! "P!

,)/0':-9,.3?(!Z,&:,!4.)!:'*+0&T?+-!+'!+,-!T-,.S&'0.3!90'T3-4(\!.(!Z-33!.(!(-&5?0-(!

LNV7NXM!.*/!(-S-0-!0-+&*.3!/-1-*-0.+&'*$!E,)(&:.3!:,.0.:+-0&(+&:(!&*:3?/-!.!3.01-!,-./\!.!

/&(+&*:+&S-! :'.0(-*-((! &*! +,-&0! 2.:&.3! 2-.+?0-(! .*/! .*! -*3.01-/! +'*1?-! LO&1?0-! N! GM$!

>,-! 90'10-((&S-! (+'0.1-! '2! QGQ(! &*! :-33(! :.*! 3-./! +'! '01.*(! T-&*1! .22-:+-/! &*!

&49'0+.*+!Z.)(!L#X\"#\N"M$!>,-!+,&:[-*&*1!'2!+,-!,-.0+!S.3S-(!.3'*1!Z&+,!+,-!Z.33(!'2!+,-!

,-.0+! :.*! 0-(?3+! &*! 90'10-((&S-! /-:3&*-! &*! :.0/&.:! 2?*:+&'*$! >,-!Z.33(! '2! +,-! .&0Z.)!

4.)! T-:'4-! +,&:[-*-/! .(! Z-33\! 3-./&*1! +'! T0-.+,&*1! 90'T3-4(! Z,&3-! (3--9&*1!

L'T(+0?:+&S-! .&0Z.)! /&(-.(-M$! E-'93-!Z&+,! H?*+-0! ()*/0'4-!4.)! .3('! ,.S-! 3&4&+-/!

3?*1!:.9.:&+)!/?-! +'!9?34'*.0)! &*S'3S-4-*+$!>,-!AE=! JJ!G!9.+&-*+(! :.*!90-(-*+!.*!

&*:0-.(-! &*! +,-! S'3?4-! '2! +,-! (93--*! .*/! 3&S-0! L,-9.+'(93-*'4-1.3)M! LO&1?0-! N! %M$!

A'0-'S-0\!.33!4.^'0! ^'&*+(!L&*:3?/&*1!+,-!Z0&(+(\!-3T'Z(\!(,'?3/-0(\!,&9(\!.*/![*--(M!

4.)! T-! .22-:+-/\! 3-./&*1! +'! ^'&*+! (+&22*-((! .*/! 3&4&+-/! 4'+&'*$! E0'10-((&S-!

&*S'3S-4-*+! '2! +,-! 2&*1-0! .*/! +,?4T! ^'&*+(! 0-(?3+(! &*! /-:0-.(-/! .T&3&+)! +'! 9&:[! ?9!

(4.33! 'T^-:+(! LO&1?0-! N! CM$! >,-! -22-:+(! '*! '+,-0! ^'&*+(\! (?:,! .(! ,&9(! .*/! [*--(\! :.*!

4.[-!&+!&*:0-.(&*13)!/&22&:?3+!+'!Z.3[!*'04.33)$!>,-!T'*-(!+,-4(-3S-(!4.)!T-!.22-:+-/\!

0-(?3+&*1!&*!(,'0+!(+.+?0-!LO&1?0-!N!;M$!J*!.//&+&'*\!9-TT3)\!&S'0)7:'3'0-/!([&*!3-(&'*(!

4.)!T-! 2'?*/!'*! +,-!?99-0!.04(!.*/! 3-1(!.*/!?99-0!T.:[!'2! ('4-!9-'93-!Z&+,! +,-!

(-S-0-!2'04!'2!AE=!JJ!G!0-(?3+&*1!&*!/-.+,!'::?0(!T-2'0-!+,-!#P!)-.0(!'2!.1-$!!



! "8!

!

!

)7H=/5! L,! -.075403! .665805@! S?! <-'! AA! #I! \#]! G! (-0&-(! '2! 9,'+'10.9,(! (,'Z&*1! +,-!

90'10-((&'*!'2!+,-!:,.0.:+-0&(+&:!2.:&.3!2-.+?0-(!'2!+,-!(-S-0-!2'04!'2!H?*+-0!()*/0'4-$!\$U*]!

H-9.+'(93-*'4-1.3)!.*/!([-3-+'*!/-2'04&+&-(!\C]!=,'0+!(+.+?0-6! &*!+,&(!9&:+?0-!(,'Z!.!T')!

#Y!)-.0(!'3/$!!

!

!

!

!

!

!

!

!

!

!

!

!



! "R!

MIKI!<=8:9:>?3.88;./7@:373!0?95!AA!$!!

>,-!4&3/!2'04!'2!4?:'9'3)(.::,.0&/'(&(!+)9-!JJ!&(!:.33-/!AE=!JJ!%$! !E.+&-*+(!.22-:+-/!

T)!'2!AE=!JJ!%!90-(-*+!3-((!Z.(+&*1!.*/!90'10-((!.+!.!4?:,!(3'Z-0!0.+-!:'49.0-/!+'!

AE=! JJ! G\! .*/! &*/--/\! +,-! /&.1*'(&(! &(! '2+-*! 4./-! &*! +,-! (-:'*/! /-:./-! '2! 3&2-!

L#X\"#\N8\PYM$! E,)(&:.3! :,.0.:+-0&(+&:(! &*:3?/-! ,-.0&*1! 3'((\! 9''0! 9-0&9,-0.3! S&(&'*\!

/&.00,-.\! .*/! (3--9! .9*-.$! =[-3-+.3! 90'T3-4(!4.)! T-! 3-((! (-S-0-\! T?+! :.09.3! +?**-3!

()*/0'4-!.*/!^'&*+!(+&22*-((!:.*!0-(+0&:+!4'S-4-*+!.*/!,-&1,+! &(!(4.33-0!:'49.0-/!

+'! .! *'04.3! 9-0('*$! A'0-'S-0\! ('4-! 9.+&-*+(! :.*! /-S-3'9! :.0/&.:! .*/! 0-(9&0.+'0)!

90'T3-4($!J*+-33-:+!.*/!(':&.3!/-S-3'94-*+!.0-!*'+!.22-:+-/!.*/!+,-!.S-0.1-!3&2-!(9.*!

&*!+,-!PY(!'0!T-)'*/$!>,-!U?.3&+)!'2!3&2-!0-4.&*(!,&1,!&*!.!3.01-!*?4T-0!'2!9-'93-$!

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

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

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!)7H=/5!M,!-.07540!.66580!S?!<-'!AA!$I!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!



! "V!

NI!";5!&4V?B5!259>.85B540!";5/.9?!

&4V?B5!/59>.85B540! 0;5/.9?!LKI>M!&(!.!+,-0.9-?+&:!+0-.+4-*+!&*!Z,&:,!.!(9-:&2&:!

-*5)4-!+,.+!&(!/-2&:&-*+!'0!.T(-*+!&*!9.+&-*+(\!&(!0-93.:-/!Z&+,!2?*:+&'*.3!0-:'4T&*.*+!

-*5)4-! 90'/?:-/! &*! +,-! 3.T$! B(?.33)! +,&(! &(! /'*-! T)! .*! &*+0.S-*'?(! LJlM! &*2?(&'*!

:'*+.&*&*1!+,-!-*5)4-!+'!+,-!.22-:+-/!9-0('*!LP#7P@M$!>,-!0-:'4T&*.*+!-*5)4-!+,.+!&(!

&*^-:+-/! /&22?(-(! 20'4! +,-! T3''/(+0-.4! +'! :-33(! '2! +&((?-(! Z,-0-! &+! &(! +.[-*! ?9! S&.!

0-:-9+'0!()(+-4!.*/!+0.*(3':.+-/!+'!+,-!3)('('4-$!!

!J*! +,-! 3.(+! /-:./-\! -*5)4-70-93.:-4-*+! +,-0.9)! Z.(! :'*(&/-0-/! .(! .! +,-0.9-?+&:!

'9+&'*! 2'0! 9.+&-*+(! .22-:+-/! T)! 3)('('4.3! (+'0.1-! /&(-.(-(! .*/! &*! 2.:+! Z.(! ?(-/! &*!

*?4-0'?(! 90-:3&*&:.3! .*/! :3&*&:.3! +0&.3($! A'(+! '2! +,-! -*5)4-(! ?(-/! 2'0! KI>! .0-!

90'/?:-/! &*!.*! &*!S&+0'!()(+-4!T)!C,&*-(-!,.4(+-0!'S.0)! LCHDM!:-33(!.(! +,-(-!:-33(!

.0-!-.()! +'!10'Z!.*/!:.00)!'?+!.*/!,.S-!(&4&3.0!9'(+7+0.*(3.+&'*.3!4'/&2&:.+&'*(!.(!

/'! ,?4.*! :-33($! A'0-'S-0\! +,-! 'S-0-]90-((&'*! '2! .! ,?4.*! :;aG! 2'0! .! 3)('('4.3!

90'+-&*! &*! CHD! :-33(! *'+! '*3)! &(! +0.22&:[-/! +'! +,-! 3)('('4-(\! T?+! .3('! 4'(+! '2! +,-!

0-:'4T&*.*+! ,?4.*! -*5)4-! &(! (-3-:+&S-3)! (-:0-+-/! &*+'! +,-! :?3+?0-!4-/&.\! +,-0-T)!

2.:&3&+.+&*1!3.01-7(:.3-!90'/?:+&'*!'2!+,-!0-U?&0-/!-*5)4-!LPN7P8M$!

>,-!/&(:'S-0)! +,.+! &*+0.:-33?3.0!.*/!(-:0-+-/! 3)('('4.3!13):'90'+-&*(!.0-!/-3&S-0-/!

+'! +,-! 3)('('4-! T)! +,-! 4.**'(-7879,'(9,.+-! LA8EM70-:-9+'074-/&.+-/! 9.+,Z.)!

90'S&/-/! +,-! 0.+&'*.3-! +'! 4'/&2)! T)! .//&+&'*! '2! +,-! 4.**'(-! 879,'(9,.+-! .33! +,-!

0-:'4T&*.*+!-*5)4-!?(-/!+'!+0-.+!<=;(!LPR7PVM$!!

B(?.33)\! +,-! ,.3273&2-! '2!4.*)! 3)('('4.3! -*5)4-(! ?(-/! 2'0! KI>! &(! (,'0+! T-:.?(-! '2!

0.9&/! :3-.0.*:-! &*! 3&S-0! T)! :.0T',)/0.+-70-:'1*&5&*1! 0-:-9+'0(\! 9.0+&:?3.03)! +,-!

4.**'(-! 0-:-9+'0! .*/! +,-! 4.**'(-7879,'(9,.+-! 0-:-9+'0! LA8EIM! +,.+! &(! ,&1,3)!

-]90-((-/!'*!d?92-0!:-33(!LPXM$!

G+! 90-(-*+\! +,-0-! .0-! (&]! KI>! 90'/?:+(! :?00-*+3)! ?(-/! 2'0! <=;! 9.+&-*+($! K.:,! &(!

(9-:&2&:! 2'0! .! (&*13-! /&(-.(-6! A?:'9'3)(.::,.0&/'(&(! J! LH?03-0! /&(-.(-M\!



! "X!

A?:'9'3)(.::,.0&/'(&(! JJ! LH?*+-0! /&(-.(-M\! A?:'9'3)(.::,.0&/'(&(! lJ! LA.0'+-.?]7

<.4)! ()*/0'4-M\! O.T0)j(! /&(-.(-\! Q.?:,-0! >)9-! J! .*/! E'49-! /&(-.(-! L8Y78PM$! J+! &(!

&49'0+.*+! +'! *'+-! +,.+! KI>! &(! .! ()49+'4.+&:! +0-.+4-*+h! &*! 2.:+\! /'-(! *'+! +0-.+! +,-!

/&(-.(-!.*/\!2'0!+,&(!0-.('*\!&+!&(!.!3&2-3'*1!+,-0.9)$!G+!+,-!4'4-*+\!90'+':'3(!'2!KI>!

.0-! -22-:+&S-! &*! 3)('('4.3! (+'0.1-! /&(-.(-(! &*! Z,&:,! +,-0-! .0-! *'! *-?0'3'1&:.3!

()49+'4(h! &+! ,.(! *'+! )-+! 90'S-*! +'! T-! T-*-2&:&.3! &*! +,-! /&(-.(-(! +,.+! ,.S-! .*!

&*S'3S-4-*+! '2! :-*+0.3! *-0S'?(! ()(+-4! (?:,! .(! +,-! (-S-0-! 2'04!'2!a&-4.**7E&:[!%!

/&(-.(-\!H?03-0j(!()*/0'4-!.*/!H?*+-0j(!()*/0'4-\!(&*:-!+,-!0-93.:-4-*+!-*5)4-(!&(!

0-9'0+-/!/'!*'+!-22&:&-*+3)!:0'((!+,-!T3''/7T0.&*!T.00&-0$!!

!

!

!!!!!!!!!!!

)7H=/5!N,!&4V?B5U/59>.85B540!0;5/.9?!\&2"]!.4@!54V?B5!=90.X5$!!

;?0&*1! KI>\! +,-! &*2?(-/! -*5)4-! &(! &*+-0*.3&5-/! 20'4! :&0:?3.+&'*! S&.! +,-! :-33! (?02.:-\! T)!

0-:-9+'0!4-/&.+-/!?9+.[-! L2'0! -].493-! T)!A.**'(-!879,'(9,.+-! 0-:-9+'0M$! >,-! -*5)4-! &(!

+0.*(3':.+-/! +,0'?1,! /&22-0-*+! -*/'('4-! :'49.0+4-*+(! &*:3?/&*1! .*/! 3.+-! .*/! -.03)!

-*/'('4-(!+'Z.0/(!&+(!2&*.3!/-(+&*.+&'*\!+,-!3)('('4-$!!

!

!

!



! @Y!

NI1I!&2"!6:/!<-'!@735.353!

KI>!&(!:3&*&:.33)!.S.&3.T3-!2'0!(-S-0.3!3)('('4.3!(+'0.1-!/&(-.(-(\!&*:3?/&*1!AE=!J!L887

8VM\! AE=! JJ! L8X7RYM!.*/! AE=! lJ! LR#M$! >,'(-! 90'+':'3(! '2! KI>! ,.S-! 0-(?3+-/! &*! 4.0[-/!

&490'S-4-*+!&*!+,-!S&(:-0.3!'01.*(!T?+!3&++3-!'0!*'!&490'S-4-*+!&*!T'*-(!.*/!&*!+,-!!

T0.&*!T-:.?(-!+,-!-*5)4-(!.0-!*'+!/-3&S-0-/!+'!+,-(-!+&((?-(!-22-:+&S-3)$!A'(+!'2!+,-!

-*5)4-7T.(-/!/0?1(!.0-!/-3&S-0-/!+'!4.^'0!S&(:-0.3!'01.*(!3&[-!+,-!3&S-0!.*/!(93--*!

.*/!'*3)!.!(4.33!.4'?*+!'2!-*5)4-!&(!/-3&S-0-/!+'!+,-!T'*-(!.*/!&(!.T3-!+'!0-.:,!+,-!

T0.&*$! >,-!4.^'0! 'T(+.:3-! +'! +0.*(3':.+&'*! '2! -*5)4-! &*^-:+-/! &*+0.S-*'?(3)! &(! +,-!

90-(-*:-!'2!T3''/!T0.&*!T.00&-0!L%%%M\!.3+,'?1,\!KI>!.+!,&1,!/'(-(!&*!4'?(-!4'/-3(!

'2! n74.**'(&/'(&(! LAE=lJJM! .*/! '2! 4-+.:,0'4.+&:! 3-?['/)(+0'9,)! 3-./(! +'! +,-!

:0'((&*1!'2!%%%!T)!-*5)4-(\!+,-0-T)!9.0+&.33)!0-S-0(&*1!+,-!(+'0.1-!&*!T0.&*!+&((?-(!

LR"7R@M$! E.+&-*+(! .22-:+-/! T)! AE=! J! L9,.(-! J_JJ! :3&*&:.3! +0&.3M! +0-.+-/! Z&+,! Z--[3)!

&*2?(&'*(!'2!Y$P@!41_[1!'2!0-:'4T&*.*+!n7<7&/?0'*&/.(-!LJ;BGM!(,'Z-/!.!/0.4.+&:!

/-:0-.(-! '2! QGQ! -]:0-+&'*! .*/! /-:0-.(-(! &*! 3&S-0! .*/! (93--*! S'3?4-(! +'! .34'(+!

*'04.3! S.3?-($! A'0-'S-0\! +,-! +0-.+4-*+! (,'Z-/! (&1*&2&:.*+! &490'S-4-*+(! &*!

9?34'*.0)!2?*:+&'*!.*/!4'+'0!.:+&S&+)$!!

AE=! lJ! 9.+&-*+(! .0-! +0-.+-/! Z&+,! .! Z--[3)! &*^-:+&'*! '2! #$Y! 41_[1! 1.3(?32.(-$! >,-!

+0-.+4-*+! Z.(! Z-33! +'3-0.+-/\! .*/! 90'/?:-/! (&1*&2&:.*+! /-:0-.(-(! &*! ?0&*.0)! QGQ!

-]:0-+&'*!.*/!&490'S-4-*+(!&*!4'+'0!9-02'04.*:-$!!

!

NIJI!&2"!6:/!<-'!AA!

H?*+-0!()*/0'4-!L4?:'9'3)(.::,.0&/'(&(!JJM! &(!'*-!'2!+,-(-!4?:'9'3)(.::,.0&/'(&(!

2'0!Z,&:,!+,-0-!&(!.!90'+':'3!'2!KI>!.S.&3.T3-!?(&*1!+,-!,?4.*!0-:'4T&*.*+!-*5)4-!

&/?0(?32.(-! LRYM! LK3.90.(-o\! =,&0-! H?4.*! Q-*-+&:! >,-0.9&-(\! J*:$\! C.4T0&/1-\! AG\!

B=GM$! E.+&-*+(! .22-:+-/! T)! +,-! (-S-0-! 2'04! '2! AE=JJ! /-S-3'9! 90'10-((&S-!

*-?0'/-1-*-0.+&'*! L#X\N"\NP\NR7NXM\! ?3+&4.+-3)! .22-:+&*1! :'1*&+&S-! 2?*:+&'*! .*/! 3&4&+&*1!



! @#!

3&2-(9.*$! B*2'0+?*.+-3)\! &*+0.S-*'?(! ./4&*&(+0.+&'*! '2! KI>! /'-(! *'+! .33'Z! 2'0!

(?22&:&-*+! -*5)4-! +'! :0'((! +,-! T3''/^T0.&*! T.00&-0! .*/! 0-.:,! +,-! :-*+0.3! *-0S'?(!

()(+-4\! .*/! 9.+&-*+(! '*3)! (,'Z! .*! &490'S-4-*+! '0! (+.T&3&5.+&'*! '2! ('4-! ('4.+&:!

(&1*(!.*/!()49+'4(!LN"M$!!

!G!90'+':'3!'2!KI>!Z&+,!+,-!0-:'4T&*.*+!J/(!Z.(!?(-/!+'!+0-.+!.!4'?(-!4'/-3!'2!AE=!

JJ$!>,-!0-(?3+(!(,'Z-/!+,.+!Z&+,!.!Z--[3)!/'(-!'2!&/?0(?32.(-!Y$P!.*/!#$Y!41_[1!2'0!P!

Z--[(\! +,-! AE=! JJ! 4&:-! ,./! .! 0-/?:+&'*! &*! ?0&*-! .*/! +&((?-! QGQ! 3-S-3(! &*! .! /'(-!

/-9-*/-*+!4.**-0\!.3+,'?1,!*'!.4-3&'0.+&'*!Z.(!(--*!&*!+,-!T0.&*!LRPM$!

%.(-/! '*! 0-(?3+(! 'T+.&*-/! &*! 4'?(-! 4'/-3\! .! :3&*&:.3! +0&.3! '2! KI>! Z&+,! +,-!

0-:'4T&*.*+! ,?4.*! J/(! -*5)4-! Z.(! /-(&1*-/! 2'0! AE=! JJ! 9.+&-*+($! J*! .! 9,.(-! J_JJ!

:3&*&:.3! +0&.3! '2! #"! 9.+&-*+(! L/'?T3-7T3&*/\! 93.:-T'7:'*+0'33-/! +0&.3M! +,0--! /&22-0-*+!

/'(.1-! 0-1&4-*(!Z-0-! ?(-/$! >,-! -*5)4-! &*+0.S-*'?(3)! &*^-:+-/! 2'0! "N!Z--[(!Z.(!

Z-33! +'3-0.+-/!.*/!90'/?:-/!.! (&1*&2&:.*+!/-:0-.(-! &*!?0&*.0)!QGQ\! 3&S-0!.*/!(93--*!

(&5-(\! .*/! &490'S-4-*+! &*! +,-!9-02'04.*:-! &*!8A`>L8!4&*?+-(!Z.3[! +-(+M$!;?0&*1!

+,-!:3&*&:.3!9,.(-!JJ_JJJ!(+?/)\!X8!9.+&-*+(!Z-0-!+0-.+-/!Z&+,!+Z'!/'(.1-!0-1&4-*(\!2'0!

#! )-.0!/'?T3-7T3&*/\! 93.:-T'7:'*+0'33-/! +0&.3\! ?(&*1! .! :'49'(&+-! -*/9'&*+\! &*:3?/&*1!

8A`>\!+'!-S.3?.+-!-22&:.:)$!D*:-!.1.&*\!+,-!+0-.+4-*+!Z.(!Z-33!+'3-0.+-/\!+,-!9.+&-*+(!

(,'Z-/!.! (&1*&2&:.+&S-! &490'S-4-*+! &*!?0&*.0)!QGQ(! 3-S-3(\! .!/-:0-.(-! &*! 3&S-0! .*/!

(93--*! S'3?4-(! .*/! &*:0-.(-! &*! 8A`>! 9-02'04.*:-$! >,-! 0-(?3+(! .3('! (,'Z-/! +,.+!

+0-.+4-*+! Z&+,! &/?0(?32.(-! Y$P! 41_[1! Z--[3)! 90'/?:-/! (&1*&2&:.*+3)! 4'0-!

&490'S-4-*+!+,.*!T&Z--[3)!&*2?(&'*(!'2!+,-!(.4-!.4'?*+!'2!-*5)4-$!

!

NIKI!";5!ABB=4:!2539:435!":!&2"!

D*-! '2! +,-! 4.^'0! ./S-0(-! -22-:+(! '2! KI>! &(! +,-! &44?*'0-(9'*(-! '0! +,-!

,)9-0(-*(&+&S&+)!0-.:+&'*(!+'!+,-!&*2?(-/!0-:'4T&*.*+!-*5)4-!LR87RXM$!!

J*!2.:+\!<;=!9.+&-*+(!/'!*'+!90'/?:-!+,-!*'04.3!90'+-&*\!+,?(\!+,-!3.01-!/'(-!'2!*'04.3!



! @"!

3)('('4.3!90'+-&*!&*2?(-/!&*!+,-!T3''/(+0-.4!:.*!T-!0-:'1*&5-/!.(!2'0-&1*!.*/!&*/?:-!

.*+&T'/&-(! .1.&*(+! &+(-32$! ='4-! '2! +,-! :'44'*! ./S-0(-! &*2?(&'*70-3.+-/! 0-.:+&'*(!

/?0&*1!.*!KI>!&*:3?/-!&+:,&*1!.*/!0-/*-((!.+!+,-!Jl!(&+-\!-/-4.\!,&S-(\!.*/!.33-01&:7

3&[-!()49+'4(\!(?:,!.(!*.(.3!/&(:,.01-\!Z.+-0)!-)-(\!.*/!1-*-0.3&5-/! &+:,&*1$!D+,-0!

:'44'*3)! 0-9'0+-/! -S-*+(! .0-! :,&33(\! 0&1'0(\! .*/! 2.+&1?-$! A'0-! (&1*&2&:.*+! -S-*+(!

&*:3?/&*1!:,-(+!+&1,+*-((\!0-(9&0.+'0)!/&(+0-((\!.*/!:.0/&.:!.00,)+,4&.!:'?3/!T-!(&1*(!

'2!.*.9,)3.]&($!

;-:0-.(&*1!+,-!0.+-!'2! +,-! &*2?(&'*!+'1-+,-0!Z&+,!.*+&,&(+.4&*-(!:.*!?(?.33)!:'*+0'3!

0-.:+&'*(! +'! +,-! &*2?(-/!-*5)4-$!H'Z-S-0\!.(!KI>!,.(!'*3)!T--*! 2'0!.S.&3.T3-!(&*:-!

2-Z! )-.0(\! +,-! 3'*17+-04! ./S-0(-! -22-:+(! ,.S-! *'+! T--*!/-2&*-/\! -S-*! +,'?1,!4.*)!

9.+&-*+(!Z&+,!Q.?:,-0j(!/&(-.(-! +0-.+-/!Z&+,!KI>!2'0!#P7"Y!)-.0(!/&/!*'+!(,'Z!.*)!

(&1*&2&:.*+!90'+-&*70-3.+-/!./S-0(-!-S-*+($!E.+&-*+(!Z,'!,.S-!0-.:+&'*!+'!+,-!&*2?(&'*!

'2! 0-:'4T&*.*+!-*5)4-!:.*!/-S-3'9! +Z'! +)9-(!'2! .*+&T'/&-(6! +,-! J1Q!.*/! J1K! L"#\R8M$!

J1Q!.*+&T'/&-(!T&*/! +'! +,-!0-:'4T&*.*+!90'+-&*!.*/! &*:0-.(-! +,-!:,.*:-! 2'0!4&3/! +'!

4'/-0.+-!&*2?(&'*!0-.:+&'*($!J1K!.*+&T'/&-(\!'*!+,-!'+,-0!,.*/\! &*:0-.(-!+,-!0&([!2'0!

4'0-! (-0&'?(! .*.9,)3.:+&:! 0-.:+&'*($! ='4-! 9.+&-*+(! Z,'! &*&+&.33)! &490'S-! /?0&*1!

+,-0.9)!4.)!(--4!+'!3.+-0!0-10-((_0-/-S-3'9!90-S&'?(3)!0-('3S-/!()49+'4($!

KI>!+0-.+4-*+!2'0!.33!'2!+,0--!AE=!/&('0/-0(!&(!1-*-0.33)!Z-33!+'3-0.+-/!LR8\VYM$!K]:-9+!

2'0! Q.?:,-0j(! /&(-.(-! L#"mM\! +,-! 9-0:-*+.1-! '2! 9.+&-*+(! +,.+! /-S-3'9! .*+&T'/&-(!

.1.&*(+!.*)!'2!+,-!0-:'4T&*.*+!-*5)4-(!&(!pPYm\!+,-(-!J1Q!.*+&T'/&-(!.0-!?(?.33)!*'+!

.((':&.+-/! Z&+,! +)9&:.3! .33-01&:! 0-.:+&'*($! J*! '*3)! '*-! :.(-\! .! 9.+&-*+! Z&+,! AE=! J\!

+0-.+4-*+! T--*! &*+-00?9+-/! 2'0! .! (&1*&2&:.*+! 9-0&'/! '2! +&4-! .(! .! 0-(?3+! '2! .! (-S-0-!

&*2?(&'*70-3.+-/! ./S-0(-! 0-.:+&'*$! K]:-9+! 2'0! Q.?:,-0j(! /&(-.(-! +,-! 9-0:-*+.1-! '2!

9-'93-! 0-:-&S&*1! KI>!Z,'! T-:'4-! J1Q! .*+&T'/)! 9'(&+&S-! 0.*1-(! 20'4! PYm! 7! XYm$!!!!!!!!!!!!!!!!!!!

>,-!:'*S-0(&'*!0.+-!&*!AE=!J!LG3/?0.5)4-M!&(!PXm7XYmh!AE=!JJ!LV#M!LK3.90.(-M!&(!PYm\!

.*/!AE=!lJ!La.13.5)4-M!&(!XYm$!!



! @@!

OI!<-'!AA!B:=35!B:@5>!

>,-![*':[7'?+!4'?(-!4'/-3!LJ/()_qM!'2!AE=JJ!Z.(!:0-.+-/!T)!0-93.:&*1!.!9'0+&'*!'2!

+,-!J/(!1-*-!L-]'*!N!.*/!9.0+!'2!-]'*!P!Z-0-!/-3-+-/M!Z&+,!+,-!*-'4):&*!0-(&(+.*:-!

1-*-! LV"7V@M$!;&(0?9+&'*!'2! +,-!J/(!1-*-!0-(?3+-/! &*!.! 3'((!'2! J/(!-*5)4-!.:+&S&+)\!,&1,!

?0&*.0)! QGQ! 3-S-3(! .*/! QGQ(! .::?4?3.+&'*! &*! S&(:-0.3! +&((?-(! .*/! &*! +,-! T0.&*\!

:'49.0-/! +'!Z&3/! +)9-!4&:-$! >,-! '*(-+! '2! +,-! 10'((!4'09,'3'1&:.3! 9,-*'+)9-!Z.(!

:3-.03)!4.*&2-(+-/!.+!@bN!4'*+,(!'2!.1-\!.*/!&+!T-:.4-!90'10-((&S-3)!(-S-0-!+,0'?1,!

+,-&0! ./?3+! 3&S-(h! +,-! .22-:+-/! 4&:-! ?(?.33)! /&-/! T)! 8YbRY! Z--[(! '2! .1-$! >,&(!

9,-*'+)9-! &*:3?/-(! ([-3-+.3! .T*'04.3&+&-(\! :0.*&'2.:&.3! .T*'04.3&+&-(\! (?:,! .(!

+,&:[-*-/! /&1&+(\! (Z'33-*! ,':[(\! .*/! /&(+'0+-/! 2.:-(! LO&1?0-! RM$! >,&(! 4'?(-! 4'/-3!

4&4&:(!+,-!(-S-0-!2'04!'2!,?4.*!AE=!JJ$!

!

!

!

)7H=/5!O,!-;54:0?95!:6!<-'!AA!B:=35!B:@5>!

!

!

!



! @N!

<#"&2A#%'!#+C!<&"E(C'!

1I!#47B.>3!

O-4.3-!,-+-0'5)1'?(!AE=JJ!4&:-!Z-0-!?(-/\!.(!/-(:0&T-/!90-S&'?(3)!LV@M!!

JI!$>::@!.4@!0733=5!8:>>5807:4!

%3''/!LPY!r3M!Z.(!:'33-:+-/!&*!K;>G!.+!/&22-0-*+!+&4-(!.2+-0!+,-!&*^-:+&'*(!L4'*+,(!#\!

@\!P!.*/!Rh!>#\!>@\!>P!.*/!>RM!'2!+,-!+0-.+-/!4&:-!.*/!+,-!?*+0-.+-/!AE=JJ!LJ/()_7M!.*/!

Z&3/7+)9-!L:'*+0'3M!4&:-$!J*^-:+-/!,?4.*!J/(!LK3.90.(-M!Z.(![&*/3)!90'S&/-/!T)!=,&0-!

H?4.*!Q-*-+&:!>,-0.9&-(\!J*:$\!C.4T0&/1-\!AG\!B=G$!>,-!T3''/!Z.(!:-*+0&2?1-/!.+!#Y!

YYYs1!2'0!#Y!4&*!.+!NtC\!.*/!+,-!(-0?4!L(?9-0*.+.*+M!Z.(!?(-/!2'0!-*5)4-!.((.)($!

>&((?-(! Z-0-! :'33-:+-/! .+! +,-! -*/! '2! -.:,! +0-.+4-*+! 20'4! +,-! +0-.+-/!4&:-! .*/! &*!

9.0.33-3! 20'4! +,-!?*+0-.+-/!AE=JJ! .*/!Z&3/7+)9-!4&:-$! >,-!4&:-!Z-0-! .*-(+,-+&5-/!

.*/!(.:0&2&:-/!T)!:.0/&.:!9-02?(&'*6!+,-!3-2+!S-*+0&:3-!Z.(!:.**?3.+-/\!.*!&*:&(&'*!Z.(!

4./-! &*! +,-! 0&1,+! .+0&?4! .*/! +,-! 4&:-! Z-0-! 9-02?(-/! Z&+,! NY! 43! '2! 9,'(9,.+-7

T?22-0-/! (.3&*-! LE%=M$! >,-! '01.*(! Z-0-! :'33-:+-/\! .*/! ,.32! '2! -.:,! Z.(! 2&]-/! L2'0!

G3:&.*! T3?-! (+.&*&*1! .*/! &44?*',&(+':,-4&(+0)! '0! &44?*'23?'0-(:-*:-M\! .*/! +,-!

'+,-0! ,.32! '2! -.:,!Z.(! 20'5-*! &*! /0)! &:-! T-2'0-! T-&*1!90':-((-/! 2'0! +,-! J/(! .:+&S&+)!

.((.)$!

!

KI!A@3!.807T70?!.33.?!

>,-! +&((?-(! 2'0! .*.3)(&(! Z-0-! ,'4'1-*&5-/! &*! Z.+-0$! =-0?4! .*/! +&((?-! 90'+-&*!

:'*:-*+0.+&'*(! Z-0-! /-+-04&*-/! ?(&*1! +,-! %&'7I./! :'3'0&4-+0&:! .((.)! L%&'7I./\!

H-0:?3-(\! CG\! B=GM$! >,-! J/(! .((.)!Z.(! 9-02'04-/! ?(&*1! PY! r1! +'+.3! 90'+-&*! -]+0.:+!

Z.(! &*:?T.+-/! Z&+,! "Y! r3! '2! +,-! 23?'0'1-*&:! (?T(+0.+-\! N74-+,)3?4T-33&2-0)37n7

&/?0'*&/-7"7(?32.+-!LA?(:-0/.4!=?T(+0.+-(M\! 2'0!N!,!.+!@RtC$!>,-*\!#Y!r3!9?0&2&-/!n7

&/?0'*&/.(-! 20'4! 0.TT&+! 3&S-0! LA?(:-0/.4! =?T(+0.+-(M! .*/! NY! r3! A:J3S.&*u(! T?22-0!

LY$N!A!a.79,'(9,.+-_Y$"!A!a.7:&+0.+-\!9H!N$PM!Z-0-!.//-/!+'! +,-!0-.:+&'*!4&]+?0-\!



! @P!

Z,&:,!Z.(!+,-*!&*:?T.+-/!2'0!.*!.//&+&'*.3!"N!,!.+!@RtC$!>,-!0-.:+&'*!Z.(!(+'99-/!T)!

.//&*1! :.0T'*.+-! (+'9! T?22-0! LY$P! A! a.HCD@_Y$P! A! a."CD@\! 9H! #Y$RM\! .*/! +,-!

23?'0-(:-*:-! '2! +,-! N74-+,)3?4T-33&2-0'*-! 3&T-0.+-/! Z.(! 4-.(?0-/! ?(&*1! @8P! *4!

-]:&+.+&'*!.*/!N8Y!*4!-4&((&'*!&*!.!23?'0&4-+-0!L%JD7IG;!l-0(.O3?'0!O3?'0'4-+-0M$!

>,-!-*5)4-!.:+&S&+&-(!Z-0-!-]90-((-/!.(!*4'3_N!,_41!90'+-&*\!.(!:.3:?3.+-/!+,0'?1,!

+,-! (+.*/.0/! :?0S-! '2! +,-! 23?'0'1-*&:! (?T(+0.+-\! N74-+,)3?4T-33&2-0)37n7&/?0'*&/-!

L=&14.7G3/0&:,M$!

!

LI!#>87.4!S>=5!30.7474H!

G2+-0! +,-! 9-02?(&'*! '2! +,-! 4&:-! Z&+,! E%=\! +,-! +&((?-(! Z-0-! :'33-:+-/! .*/! 2&]-/! &*!

4-+,.:.0*!('3?+&'*!L@Ym!:,3'0'2'04\!8Ym!4-+,.*'3!.*/!#Ym!.:-+&:!.:&/M!2'0!"N!,!.+!

NtC$!>,-!*-]+!/.)\!+,-!+&((?-(!Z-0-!-4T-//-/!&*!9.0.22&*!L=&14.7G3/0&:,M!.2+-0!+,-&0!

/-,)/0.+&'*!+,0'?1,!.!RYb#YYm!-+,.*'3!10./&-*+$!O&*.33)\!+,-!+&((?-(!Z-0-!(-:+&'*-/!

&*+'!R!r4!+,&:[!(-0&.3!(-:+&'*($!>,-!+&((?-!(-:+&'*(!Z-0-!(+.&*-/!Z&+,!#m!G3:&.*!T3?-!

L=&14.7G3/0&:,M! &*!,)/0':,3'0&:!.:&/$!>,-!:'?*+-0(+.&*&*1!Z.(!9-02'04-/! 2'0!"!4&*!

Z&+,!a?:3-.07O.(+!0-/!L=&14.7G3/0&:,M$!

!

MI!ABB=4:;730:8;5B730/?!.4@!7BB=4:6>=:/5385485!

A&:-!T0.&*(!Z-0-!:'33-:+-/!.2+-0!E%=!9-02?(&'*!.*/!2&]-/!Z&+,!#Ym!*-?+0.3!T?22-0-/!

2'04.3&*\!9H!R$Y\!2'0!#"!,!.+!NtC$!>,-*!+,-!T0.&*(!Z-0-!-4T-//-/!&*!9.0.22&*!L=&14.7

G3/0&:,M! .*/! /-,)/0.+-/! +,0'?1,! .! RYb#YYm! -+,.*'3! 10./&-*+$!

J44?*',&(+':,-4&(+0)!.*/! &44?*'23?'0-(:-*:-!.*.3)(-(!Z-0-!9-02'04-/!'*!R!r4!

+,&:[! (-0&.3! (-:+&'*($! >,-! (9-:&4-*(!Z-0-! &*:?T.+-/! 2'0! #! ,!Z&+,! T3':[&*1! ('3?+&'*!

f>0&(7T?22-0-/!(.3&*-\!Y$"m!>Z--*7"Y!L=&14.7G3/0&:,M!.*/!#Ym!*'04.3!,'0(-!(-0?4\!

l-:+.(+.&*!K3&+-!G%C![&+g!T-2'0-!&*:?T.+&'*!'S-0*&1,+!Z&+,!+,-!90&4.0)!.*+&T'/&-($!

O'0! &44?*',&(+':,-4&(+0)! .*.3)(-(! '2! <.49"! .*/! ?T&U?&+&*! '2! +,-! 9.0.22&*7



! @8!

-4T-//-/\!2'04.3&*72&]-/!T0.&*(\!+,-!.S&/&*7T&'+&*!:'493-]!LG%CM!4-+,'/!Z.(!?(-/!

Ll-:+.(+.&*!K3&+-!G%C![&+M$!G!4'*':3'*.3!0.+!.*+&T'/)!.1.&*(+!4?0&*-!<.49"!L/&3?+-/!

#6#YYh! =.*+.! C0?5! %&'+-:,*'3'1)\! J*:$\! CG\! B=GM! .*/! .! 9'3):3'*.3! 0.TT&+! .*+&T'/)!

.1.&*(+! 4?0&*-! ?T&U?&+&*! L/&3?+-/! #6PYh! GT:.4\! C.4T0&/1-\! BdM! Z-0-! ?(-/$! >,-*\!

(-:'*/.0)! T&'+&*)3.+-/! ,'0(-! .*+&70.+! .*/! .*+&70.TT&+! J1Q! .*/! (+0-9+.S&/&*bT&'+&*b

9-0']&/.(-! :'493-]! Ll-:+.(+.&*!K3&+-!G%C![&+M!Z-0-!?(-/! 2'0! #! ,! '2! &*:?T.+&'*! L2'0!

.*+&7<.49"!.*/! ?T&U?&+&*M$! >,-! :'3'0! Z.(! /-S-3'9-/! ?(&*1! +,-! G%C! K3&+-! l-:+'0!

=+.&*&*1! [&+! .*/! +,-! ,'0(-0./&(,! 9-0']&/.(-! (?T(+0.+-! Ll-:+'0! <.T'0.+'0&-(\! J*:$\!

%?03&*1.4-\! CG\! B=GM$! O'0! +,-! /-+-:+&'*! '2! .9'9+'+&:! :-33(! &*! +,-! T0.&*! (-:+&'*(\!

>BaK<! (+.&*&*1! [&+(! LC,-4&:'*! J*+-0*.+&'*.3M! Z-0-! ?(-/\! .::'0/&*1! +'! +,-!

4.*?2.:+?0-0u(!&*(+0?:+&'*($!

J44?*'23?'0-(:-*:-!.*.3)(-(!Z-0-!:.00&-/!'?+!2'0!+,-!/-+-:+&'*!'2!a-?a\!QOGE!.*/!

C;8V!.*/!2'0!+,-!:'73':.3&5.+&'*!(&1*.3!'2!<.49"7,J/($!G!4'*':3'*.3!4'?(-!.*+&T'/)!

.1.&*(+!4?0&*-!a-?a!L/&3?+-/!#6"YYh!GT:.4M\!.!4'*':3'*.3! 0.TT&+!.*+&T'/)!.1.&*(+!

4?0&*-! QOGE! L/&3?+-/! #6NYYh! =&14.7G3/0&:,M\! .! 4'*':3'*.3! 0.+! .*+&T'/)! .1.&*(+!

4?0&*-!C;8V!L/&3?+-/!#6"PYh!GT;!=-0'+-:M!.*/!.*!.*+&T'/)!.1.&*(+!,?4.*!J/(!L,J/(\!

=,&0-! E,.04.:-?+&:.3(\! %'(+'*\! AG\! B=GM! Z-0-! ?(-/! 2'0! +,-! /-+-:+&'*! '2! :'7

3':.3&5.+&'*!(&1*.3(!T-+Z--*!<.49"7,J/($!G2+-0!Z.(,&*1\!+,-!(-:+&'*(!Z-0-!&*:?T.+-/!

2'0! #! ,!Z&+,! (-:'*/.0)! .*+&T'/&-(! LA'3-:?3.0! E0'T-(\! J*S&+0'1-*\! CG\!B=GM$! =+.&*-/!

(-:+&'*(!Z-0-!4'?*+-/!Z&+,!l-:+.(,&-3/!Z&+,!;GEJ!Ll-:+'0!<.T'0.+'0&-(\!J*:$M$!

NI!'0.7474H!_=.407678.07:4!

G33! .*.3)(-(! Z-0-! :'*/?:+-/! T3&*/3)! Z&+,! *'! [*'Z3-/1-! '2! +,-! 1-*'+)9-! '2! +,-!

.*&4.3($!G!(-0&-(!'2!(-:+&'*(!L-S-0)!(&]+,!(-:+&'*!+,0'?1,'?+!+,-!0'(+0':.?/.3!-]+-*+!

'2!+,-!T0.&*!-]:-9+!'32.:+'0)!T?3TM!Z&+,!.!0.*/'4!(+.0+!+'!-*(?0-!.*!-U?.3!90'T.T&3&+)!

'2!T-&*1!:,'(-*!2'0!(.493&*1!Z.(!3.T-3-/!Z&+,!.*+&T'/&-(!+'!BT&U?&+&*\!QOGE\!>?*-3\!

a-?a$! >,-! (+.&*&*1! (&1*.3(! Z-0-! 90':-((-/! &*! &4.1-v! ('2+Z.0-$! O'0! +,-! O'0! +,-!



! @R!

U?.*+&2&:.+&'*! '2! E?0[&*^-! :-33(! '2! +,-! :-0-T-33?4\! (-0&.3! 9.0.(.1&++.3! (-:+&'*(! Z-0-!

(+.&*-/! Z&+,! .*+&T'/)! +'! C.3T&*/&*! .*/! +,-! *?4T-0! '2! C.3T&*/&*79'(&+&S-! E?0[&*^-!

:-33(!Z-0-!:'?*+-/!&*!NY+,!(-:+&'*!'S-0!+,-!-*+&0-+)!'2!-.:,!:-0-T-33.0$!!

!

OI!&>580/:4!B78/:38:9?!

>,-! :-0-T-33?4!Z.(! -]:&(-/! 20'4! #Y74'*+,7'3/! +0-.+-/!4&:-! .*/! ?*+0-.+-/!AE=JJ!

.*/!Z&3/7+)9-!4&:-!.*/!2&]-/!&*!#m!13?+.0.3/-,)/-!&*!Y$"!A!HKEK=!T?22-0$!>,-*!(4.33!

T3':[(!'2!+,-!:-0-T-33?4!+&((?-!Z-0-!:?+!.*/!9'(+72&]-/!&*!?0.*)3!.:-+.+-!.*/!&*!D(DN$!

G2+-0!/-,)/0.+&'*!+,0'?1,!.!10./-/!(-0&-(!'2!-+,.*'3\!+,-!+&((?-!(.493-(!Z-0-!:3-.0-/!

&*!90'9)3-*-!']&/-\!-4T-//-/!&*!+,-!K9'])!4-/&?4!LK9'*!V#"M!.*/!9'3)4-0&5-/!.+!

8YtC! 2'0!R"!,$!O0'4!-.:,!(.493-\! (-4&7+,&*!(-:+&'*(!Z-0-!:?+!Z&+,!.!<-&:.!KA!BC8!

?3+0.4&:0'+'4-! .*/! 4'?*+-/! '*! 13.((! (3&/-(! 2'0! 3&1,+! 4&:0'(:'9&:! &*(9-:+&'*! +'!

&/-*+&2)!+,-!E?0[&*^-!.*/!10.*?3.0!:-33!3.)-0($!B3+0.+,&*!LRY!*4!+,&:[M!(-:+&'*(!'2!+,-!

.0-.!'2!&*+-0-(+!Z-0-!'T+.&*-/$!K3-:+0'*!4&:0'(:'9&:!&4.1-(!Z-0-!.:U?&0-/!20'4!+,&*!

(-:+&'*(!?(&*1!.*!OKJ!>-:*.&7#"!-3-:+0'*!4&:0'(:'9-!-U?&99-/!Z&+,!.*!B<>IG!lJK`!

CC;!/&1&+.3!:.4-0.!LOKJ\!K&*,'S-*\!>,-!a-+,-03.*/(M$!W?.*+&2&:.+&'*!'2!+,-!3)('('4-7

3&[-!'01.*-33-!/&4-*(&'*(!Z.(!9-02'04-/!?(&*1!+,-!G*.3)=J=!('2+Z.0-!L='2+!J4.1&*1!

=)(+-4(!Q4TH\!A?*(+-0\!Q-04.*)M$!

!

PI!`=.4070.07T5!.4.>?373!:6!F#F!.88=B=>.07:4!74!0;5!=/745!

B0&*-! 20'4! &*/&S&/?.3! 4&:-! Z.(! :'33-:+-/! &*! 4-+.T'3&:! :.1-(! .+! +,-! -*/! '2! -.:,!

+0-.+4-*+!.*/!20'4!+,-!?*+0-.+-/!AE=JJ!.*/!Z&3/7+)9-!4&:-$!QGQ!3-S-3(!&*!+,-!?0&*-!

Z-0-! /-+-04&*-/! ?(&*1! +,-! /&4-+,)34-+,)3-*-7T3?-7T.(-/! (9-:+0'9,'+'4-+0)! '2!

QGQ(LVNM$! >,-(-! Z-0-! *'04.3&5-/! +'! +,-! :0-.+&*&*-! :'*+-*+$! B0&*-! :0-.+&*&*-! Z.(!

4-.(?0-/! ?(&*1! C0-.+&*&*-! G((.)! [&+(! LW?&/-3! C'09'0.+&'*\! =.*! ;&-1'\! CG\! B=GM$!

GT('0T.*:-! Z.(! 0-./! .+! NXY! *4$! B0&*.0)! QGQ! Z.(! -]90-((-/! .(! 4&33&10.4!



! @V!

QGQ_4&33&10.4!:0-.+&*&*-$!

!

QI!(954U675>@!.4@!/:0./:@!05303!

>,-!4'+'0!.*/!+,-!-]93'0.+'0)!T-,.S&'0(!'2!+0-.+-/!4&:-!Z-0-!.((-((-/!&*!.*!.:0)3&:!

'9-*!.0-*.\!.(!/-(:0&T-/!90-S&'?(3)LVNM$!>,-!'9-*72&-3/!+-(+!Z.(!9-02'04-/!LT-+Z--*!

YX6YY!.*/!##6YY!,M!?(&*1!+,-!'9-*7w-3/!.99.0.+?(!L8Y!:4!s!8Y!:4!s!NY!:4M$!>,-!x''0!

'2!+,-!Z''/-*!.0-*.!Z.(!/&S&/-/!-U?.33)!&*+'!(U?.0-(!4.0[-/!T)!0-/!3&*-($!J*!+,&(!+-(+\!

+,-! +0-.+-/! 4&:-! .*/! +,-! ?*+0-.+-/! AE=JJ! .*/! Z&3/7+)9-! 4&:-! Z-0-! 93.:-/!

&*/&S&/?.33)!&*!+,-!:-*+-0!'2!+,-!.0-*.!.*/!.33'Z-/!+'!-]93'0-!20--3)$!>,-!*?4T-0!'2!

:0'((&*1(!L(U?.0-(!:0'((-/!Z&+,!.33!9.Z(M!.*/!0-.0&*1(!L0&(&*1!'2!+,-!20'*+!9.Z(M!Z.(!

0-:'0/-/! /?0&*1! +,-! +-(+! 9-0&'/! '2! #Y! 4&*$! >,&(! .99.0.+?(! Z.(! :3-.*-/! Z&+,! .!

/-+-01-*+!.*/!/0&-/!.2+-0!'::?9.*:)!T)!-.:,!4'?(-$!

>,-! 0'+.0'/! +-(+! &(! /-(&1*-/! +'! .((-((! +,-! (-*('0)! 4'+'0! :''0/&*.+&'*\! T.3.*:-\!

-U?&3&T0&?4!.*/!4'+'0! 3-.0*&*1! LVPM$! >,-! +0-.+-/!4&:-! .*/! +,-!?*+0-.+-/!AE=JJ! .*/!

Z&3/7+)9-! 4&:-! Z-0-! 93.:-/! '*! +'9! '2! +,-! 0'+.+&*1! 0'/! 2.:&*1! .Z.)! 20'4! +,-!

-]9-0&4-*+-0\! &*! +,-! '0&-*+.+&'*! '99'(&+-! +'! +,.+! '2! +,-! 0'/! 0'+.+&'*$! >,-! 3.+-*:)!

+&4-(!2'0!+,-!4&:-!+'!2.33!20'4!+,-!0'/!Z-0-!0-:'0/-/!.?+'4.+&:.33)!T)!+,-!.99.0.+?($!

O'0!+,-!2&0(+!/.)!'2!+,-!+-(+\!+,-!4&:-!Z-0-!93.:-/!'*!+,-!0'+.+&*1!0'/!(-+!.+!+,-!(+-./)!

(3'Z!(9--/!'2!N!094!.*/!+0.&*-/!+'!0-4.&*!'*!+,-!0'/!2'0!8Y!($!G2+-0!+,&(!,.T&+?.+&'*!

+0&.3\! -.:,!4'?(-!Z.(! +-(+-/! &*! 2'?0! +0&.3(! 9-0! /.)\! 2'0! @! :'*(-:?+&S-! /.)(\!Z&+,! .*!

&*+-07+0&.3! &*+-0S.3! '2! @Y!4&*$! >,-! 0'+.0'/! .99.0.+?(! LB1'! %.(&3-\! J+.3)M! .::-3-0.+-(!

10./?.33)!20'4!N+'!NY!094$!>,-!:?+7'22!+&4-!Z.(!8YY!(!2'0!+,-!+0&.3($!

!

1RI!&>580/:/5074:H/.B3!/58:/@74H3!.4@!<.H45078!253:4.485!AB.H74H!

>,-(-!-]9-0&4-*+(!Z-0-!9-02'04-/!&*!:'33.T'0.+&'*!Z&+,!;0$!=?0.:-!.+!>&1-4$!

KIQ(!Z-0-!9-02'04-/!'*!AE=JJ!.*/!`>!4&:-$!%0&-23)\!+,-!.*&4.3(!Z-0-!/.0[!./.9+-/!



! @X!

2'0!@!,'?0(!.*/! +,-*!.*-(+,-+&5-/!.*/!93.:-/! &*!.! (+-0-'+.]&:!.99.0.+?(!?*/-0!/&4!

0-/!3&1,+$!KIQ(!Z-0-!-S'[-/!T)!23.(,-(!'2!/&22-0-*+!3&1,+!&*+-*(&+&-(!0.*1&*1!20'4!#YqN!

+'!"Y!:/! y!4q"! y! (q#!1-*-0.+-/! +,0'?1,!.!Q.*52-3/!(+&4?3.+'0! L<.:-!K3-++0'*&:.\!E&(.\!

J+.3)M$! >'! 4&*&4&5-! +,-! *'&(-\! +,0--! /&22-0-*+! 0-(9'*(-(! -S'[-/! T)! 3&1,+! Z-0-!

.S-0.1-/!2'0!-.:,!3?4&*.*:-!(+-9!L+,-!+&4-!&*+-0S.3!T-+Z--*!3&1,+!(+&4?3&!Z.(!N!+'!P!

4&*?+-(M$! >,-! -3-:+0'9,)(&'3'1&:.3! (&1*.3(! Z-0-! 0-:'0/-/! +,0'?1,! 1'3/! 93.+-!

-3-:+0'/-(!&*(-0+-/!?*/-0!+,-!3'Z-0!-)-3&/($!K3-:+0'/-(!&*!-.:,!-)-!Z-0-!0-2-00-/!+'!.!

*--/3-! -3-:+0'/-! &*(-0+-/! (?T:?+.*-'?(3)! .+! +,-! 3-S-3! '2! +,-! :'00-(9'*/&*1! 20'*+.3!

0-1&'*$! >,-! /&22-0-*+! -3-:+0'/-(! Z-0-! :'**-:+-/! +'! .! +Z'7:,.**-3! .493&2&-0$!

G493&+?/-(!'2!.7!.*/!T7Z.S-(!Z-0-!93'++-/!.(!.!2?*:+&'*!'2!&*:0-.(&*1!3&1,+!&*+-*(&+&-($!

G2+-0! :'493-+&'*! '2! 0-(9'*(-(! 'T+.&*-/! &*! /.0[7./.9+-/! :'*/&+&'*(\! +,-! 0-:'0/&*1!

(-((&'*! :'*+&*?-/! Z&+,! +,-! 9?09'(-! '2! /&((-:+&*1! +,-! :'*-! 9.+,Z.)!4-/&.+&*1! +,-!

0-(9'*(-! +'! 3&1,+$!O'0! +,&(!9?09'(-\! +,-!KIQ! &*! 0-(9'*(-! +'! 3&1,+!'2!"Y!:/! y!4q"!Z.(!

0-:'0/-/! &*! +,-! 90-(-*:-! '2! .! :'*+&*?'?(! T.:[10'?*/! 3&1,+! (-+! .+! #P! :/! y!4q"$! >,-!

.493&+?/-!'2!+,-!T7Z.S-!2'0!-.:,!-)-!Z.(!93'++-/!.(!.!2?*:+&'*!'2!3?4&*.*:-!L+0.*(2-0!

:?0S-M! ?*/-0! (:'+'9&:! .*/! 9,'+'9&:! :'*/&+&'*($! O'0! -.:,! 10'?9\! +,-! 4-.*! T7Z.S-!

.493&+?/-!Z.(!93'++-/$!

>,-! -]9-0&4-*+(! '2! AIJ! Z-0-! 9-02'04-/! &*! :'33.T'0.+&'*! Z&+,! E0'2$! %0?*-++&\! JJ!

E'3&:3&*&:'!/&!a.9'3&\!!

!

!

11I!'0.073078.>!.4.>?353!

>,-! (+.+&(+&:.3! (&1*&2&:.*:-!Z.(!/-+-04&*-/! 2'0! +,-!4-.(?0-4-*+(! :'49.0-/!T)! +,-!

.*.3)(&(!'2!S.0&.*:-!L'*-!Z.)!'0!+Z'!Z.)!GaDlGM!+-(+$!

!



! NY!

2&'D%"'!

1I!%:4H70=@74.>!8;./.805/7V.07:4!:6!45=/:9.0;:>:H78.>!65.0=/53!74!<-'!AA!B785I!!!

E.+&-*+(!.22-:+-/!T)! +,-!(-S-0-! 2'04!'2!AE=! JJ!.0-!:,.0.:+-0&5-/!T)!.!/0.4.+&:!Ca=!

9,-*'+)9-$! J*/--/\! +,-)! (,'Z! 4-*+.3! 0-+.0/.+&'*\! ,)/0':-9,.3?(! .*/! 90'10-((&S-!

*-?0'/-1-*-0.+&'*! &*!.33!T0.&*! 0-1&'*($!D?0! 3.T'0.+'0)!,.(!.30-./)! 0-9'0+-/!'*! +,-!

,&(+'9.+,'3'1&:.3! 2-.+?0-(! '2! AE=! JJ! 4&:-! LJ/()_7M! LV"M$! J*! +,-! 90-(-*+! (+?/)\! Z-!

.*.3)5-/!+,-!+&4-!:'?0(-!'2!+,-!*-?0'/-1-*-0.+&S-!90':-((!&*!AE=!JJ!.*&4.3($!>'!/'!

+,&(!Z-!(.:0&2&:-/!10'?9(!'2!.*&4.3(!.+!/&22-0-*+!.1-(\!(9-:&2&:.33)!Z-!.*.3)5-/!AE=!JJ!

4?+.*+(!.*/!`>! 3&++-04.+-(!.+!#\!@\!8!.*/!#"!4'*+,!'2!.1-! LO&1?0-!V!G7%M$!E.0.22&*!

(-0&.3!(-:+&'*(!LR44M!Z-0-!90-9.0-/!.*/!90':-((-/!2'0!&44?*',&(+'3'1&:.3!.*.3)(-($!

>,-!.*.3)(-(!0-9'0+-/!&*!+,-(-!(+?/&-(!Z-0-!9-02'04-/!&*!+Z'!4.^'0!(+0?:+?0-(h!+,-!

:'0+-]! .*/! +,-! :-0-T-33?4$!>,-!G3:&.*!%3?-! (+.&*&*1\!Z,&:,! 3.T-3(!QGQ(! (+'0.1-(! &*!

3)('('4-(\! 0-S-.3-/! .*! .30-./)! (+0'*1! .::?4?3.+&'*! '2! QGQ(! &*! #! 4'*+,7'3/! 4&:-!

&*/-9-*/-*+! '2! +,-! T0.&*! 0-1&'*! +-(+-/h! +,-(-! QGQ(! .110-1.+-(! Z-0-! /0.4.+&:.33)!

.110.S.+-/!.(!4&:-!.1-/!LO&1?0-!V!GM$!!

QGQ(!.110-1.+-(!&*!*-?0'*(!3-./!+'!T3':[./-!'2!+,-!90'+-.('4-!.*/!&*!.*!&*:0-.(-!&*!

90'+-&*!?T&U?&+&*.+&'*$!BT&U?&+&*!9'(&+&S-!*-?0'*(!(+.0+-/!+'!T-!/-+-:+-/!&*!#!4'*+,7

'3/! :'0+-]!'2!AE=JJ!4&:-h!Z,&:,!T)!#"!4'*+,(! :'*+.&*-/!XPm!'2!?T&U?&+&*79'(&+&S-!

*-?0'*(! LO&1?0-! V! G7%M$! J*! .//&+&'*\! Z-! 'T(-0S-/! .! 10./?.3! &*:0-.(-! '2! 13&'(&(! .(!

(,'Z*!T)!&44?*'(+.&*&*1!?(&*1!.*+&7QOGE!.*+&T'/&-(\!.!4.0[-0!'2!.(+0':)+-($!J*/--/\!

&*!#74'*+,7'3/!4&:-!Z-!U?.*+&2&-/!.!#@m!&*:0-.(-!'2!QOGE79'(&+&S-!:-33(!&*!+,-!:'0+-]\!

Z,&:,!&*!#"74'*+,7'3/!4&:-!0-.:,-/!XYm!&*:0-.(-\!.(!:'49.0-/!+'!`>!3&++-04.+-($!

J*!9.0.33-3!+'!13&'(&(\!Z-!'T(-0S-/!.!(+0'*1!&*:0-.(-!'2!.9'9+'+&:!:-33(!&*!AE=JJ!4&:-\!

.(! &*/&:.+-/! T)! >?*-37(+.&*&*1! '2! T0.&*! (-:+&'*($! G9'9+'(&(! Z.(! 2&0(+! /-+-:+-/! &*! @!

4'*+,7'3/!4&:-!.*/!T-:.4-!/0.4.+&:!T)!#"!4'*+,\!Z,-0-!RPm!'2!:-33(!Z-0-!>?*-37

9'(&+&S-$!!



! N#!

>'!U?.*+&2)!+,-!*?4T-0!'2!*-?0'*(!&*!AE=!JJ!4&:-\!Z-!(+.&*-/!(-0&.3!(-:+&'*(!Z&+,!.*!

.*+&T'/)!+,.+!(9-:&2&:.33)!0-:'1*&5-(!*-?0'*.3!*?:3-&\!a-?a$!W?.*+&2&:.+&'*!'2!a-?a7

9'(&+&S-! :-33(! &*! +,-! :'0+-]! '2!AE=JJ!4&:-\! (,'Z-/! +,.+! (+.0+&*1! .+! #!4'*+,! '2! .1-\!

+,-(-!4&:-!,./!.!#Ym!0-/?:+&'*!'2!*-?0'*(!.(!:'49.0-/!+'!`>!4&:-h!+,&(!9-0:-*+.1-!

&*:0-.(-(!+'!RVm!&*!#"!4'*+,7'3/!4&:-!LO&1?0-!V!G7%M$!!!

`-! +,-*! .*.3)5-/! .! (-:'*/! T0.&*! (+0?:+?0-\! +,-! :-0-T-33?4! T)! .*.3)5&*1! +,-! '*3)!

'?+9?+! *-?0'*(! '2! +,-! :-0-T-33.0! :'0+-]\! +,-! E?0[&*^-! :-33(! LEC(M$! !`-! 2'33'Z-/! +,-!

/-:0-.(-!&*!+,-!*?4T-0!'2!E?0[&*^-!:-33(!&*!AE=!JJ!4&:-!T)!&44?*'(+.&*&*1\!?(&*1!+,-!

.*+&7C.3T&*/&*!.*+&T'/)$!G+!@!4'*+,(!'2!.1-\!Z-!'T(-0S-/!.!/-:0-.(-!'2!"Ym! &*! +,-!

*?4T-0!'2!EC(\!Z,&:,!0-.:,-/!8Pm!&*!#"!4'*+,7'3/!4&:-!LO&1?0-!X!G7%M$!!

!

!!!!!!!!

!"#$%&'(")*'' !&+$,-*)-' !&+$,)($.)$+$&' !&+$,/0!1' 2)&*"'

!'

3
2
'

'4
5
6
7
8
, 9
:
';
<'
'

'4
5
6
7
8
, 9
=
';
<'
'

'4
5
6
7
8
, 9
>
';
<'
'

'4
5
6
7
8
, 9
:
?
';
<'
'



! N"!

! !

)7H=/5!P,!E730:9.0;:>:H78.>!8;./.805/7V.07:4!:6!S/.74!:6!<-'!AA!B785I!

<'*1&+?/&*.3! .*.3)(&(! '2! QGQ(! .::?4?3.+&'*! .*/! Ca=! 4.0[-0! -]90-((&'*! &*! (-0&.3! T0.&*!

(-:+&'*(!'2!#\!@\!8!.*/!#"!4'*+,!'3/!AE=!JJ!L!"#)_7M!.*/!:'*+0'3!`>!4&:-!L*zV!9-0!.1-!10'?9M!!

\#]!I-90-(-*+.+&S-!9&:+?0-(!'26! &M!G3:&.*!%3?-! (+.&*&*1! L:-0-T-33?4M! 0-S-.3&*1!.!90'10-((&S-!

QGQ(!.::?4?3.+&'*! &*! +,-!AE=! JJ! LJ/()_7M!4&:-h! &&M!E0'10-((&S-! 3'((!'2!a-?a79'(&+&S-!:-33(! &*!

+,-!:'0+-]!&*!AE=!JJ!4&:-!.(!:'49.0-/!+'!3&++-04.+-(h!&&&M!I-90-(-*+.+&S-!9&:+?0-(!L:'0+-]M!'2!

&44?*'(+.&*&*1(!9-02'04-/!?(&*1!.*+&7?T&U?&+&*\!.*+&7QOGE!.*/!>?*-3$!>,-(-!.*.3)(-(!(,'Z!

.!90'10-((&S-!&*:0-.(-!Z&+,!+&4-!'2!?T&U?&+&*.+-/!90'+-&*(\!13&'(&(!.*/!.9'9+'+&:!:-33(!&*!4'(+!

'2! +,-! 0-1&'*! .*.3)(-/! &*! AE=! JJ! 4&:-! .(! :'49.0-/! +'! `>$! A.1*&2&:.+&'*! #Yi! \$]!

W?.*+&2&:.+&'*! '2! &44?*'(+.&*&*1(! (,'Z*! &*! LGM! ?(&*1! +,-! J4.1-v! ('2+Z.0-! LaJHML(+.+&(+&:(!

Z-0-!9-02'04-/!T)!GaDlGh!96!{!|Y$YP!{{|Y$Y#M$!

!

!

!

!

!

!

!

!
"
#
$
%&
'
(
)*
)+
"
%$
"
,
-
'
$
(
%

.%

/.%

0..%

0/.%

1..%

23% 456789%:0;<% 456789%:=;<% 456789%:>;<%456789%:01;<%

3,$"?%

!
"
#
$
%&
'
(
)*
)+
"
%$
"
,
-
'
$
(
%

!"

@$*)9A",A%

!
"
#
$
%&
'
(
)*
)+
"
%$
"
,
-
'
$
(
%

!"

@$*)9BC@D%

#"

$#"

%##"

%$#"

&##"

!"# $%&'()#*+,-# $%&'()#*.,-# $%&'()#*/,-# $%&'()#*+0,-#

!
"
#
$
%&
'
(
)*
)+
"
%$
"
,
-
'
$
(
%

!"
!"

@$*)9,E)F,)*)$%

.%

/.%

0..%

0/.%

1..%

23% 456789%:0;<% 456789%:=;<% 456789%:>;<%456789%:01;<%

.%

G.%

H.%

01.%

23% 456789%:0;<% 456789%:=;<% 456789%:>;<% 456789%:01;<%

!"
!"!" !"!"

!"!"

!"!" !"!"
!"!"

!"!"

!"!"
!"!"



! N@!

!

)7H=/5!Q,!<-'!AA!3;:Y!.!9/:H/5337T5!>:33!:6!-=/X74a5!85>>3I!!!

LGM!I-90-(-*+.+&S-! &4.1-(!'2! &44?*'(+.&*&*1!9-02'04-/!?(&*1! +,-!.*+&7C.3T&*/&*!.*+&T'/)!

'*!(-0&.3!T0.&*!(-:+&'*(!20'4!#\@\8!.*/!#"!4'*+,7'3/!AE=!JJ!L!"#)_7M!.*/!:'*+0'3!`>!4&:-!L*zV!

9-0! .1-! 10'?9M! L%M! W?.*+&2&:.+&'*! '2! EC! *?4T-0! &*! +,-! :-0-T-33?4! 3'T&$! &*! AE=JJ! 4&:-! .(!

:'49.0-/! +'! `>! 3&++-04.+-(! .+! +,-! /&22-0-*+! +&4-! 9'&*+$! =+.&*&*1(! 0-S-.3-/! .! 90'10-((&S-!

0-/?:+&'*!'2! +,-!*?4T-0(!'2!EC(!Z&+,! +&4-$!EC!*?4T-0!/-:0-.(-/!Z&+,!.1-\! 20'4!"Ym! &*!@!

4'*+,! '3/! +'! 8Pm! &*! #"!4'*+,! '3/!AE=! JJ!4&:-! .(! :'49.0-/! +'! .1-74.+:,-/!`>! (&T3&*1(!

LGaDlGh!96!{!|Y$YP!{{|Y$Y#M$!

!
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<487)=3>?74%74#
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3487)=3>?74%74#
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! NN!

JI!<-'!AA!B785!./5!8;./.805/7V5@!S?!B:0:/!7B9.7/B5403I!

>'! &*S-(+&1.+-! Z,-+,-0! +,-! 90'10-((&S-! *-?0'/-1-*-0.+&'*! .22-:+(! +,-! T-,.S&'0.3!

9,-*'+)9-!'2!A=EJJ!4&:-\!Z-!(?T^-:+-/!+,-(-!4&:-!+'1-+,-0!Z&+,!+,-&0!`>!3&++-04.+-(!

+'!/&22-0-*+!T-,.S&'0.3!9.0./&14($!!

O&0(+\!Z-!.*.3)5-/!4'+'0!9-02'04.*:-(\!T)!+-(+&*1!AE=!JJ!4&:-!.+!+Z'!/&22-0-*+!+&4-!

9'&*+(\!@!.*/!8!4'*+,(!'2!.1-!?(&*1!+,-!0'+.0'/!.*/!+,-!'9-*!2&-3/!+-(+(!LVN7VPM!LO&1?0-!

#Y!G7CM$!`-!/&/!*'+!.*.3)5-!'3/-0!.*&4.3(!(&*:-!+,-!*-?0'/-1-*-0.+&S-!90':-((!&(!('!

-3-S.+-/!.*/!Z&/-(90-./!+,.+!+,-!T-,.S&'0.3!/-2&:&+(!:.*!*'!3'*1-0!T-!.((&1*-/!'*3)!

+'!Ca=!&49.&04-*+(\!T?+!.3('!+'!'+,-0!()(+-4($!

>,-! 0'+.0'/! +-(+! &(! .! T-,.S&'0.3! +-(+! +,.+! 4-.(?0-! 4'+'0! :''0/&*.+&'*! .*/! 4'+'0!

3-.0*&*1$!G!1''/!9-02'04.*:-!&*!+,&(!+-(+!-]:3?/-(!:-0-T0.3!.*/!:-0-T-33.0!/-2-:+($!!

G*&4.3(!Z-0-!-]9'(-/!+'!+,-!0'+.0'/!2'0!N!:'*(-:?+&S-!#Y!4&*?+-(!(-((&'*(!.*/!+,-!

T-++-0!9-02'04.*:-!Z.(!?(-/!+'!.*.3)5-!+,-!T-,.S&'0h!2?0+,-04'0-\!+'!.*.3)5-!4'+'0!

3-.0*&*1\!.*&4.3(!Z-0-!+-(+-/!'*!+,-!0'+.0'/!2'0!@!:'*(-:?+&S-!/.)($!!

8!4'*+,7'3/!AE=!JJ!4&:-!(,'Z-/!.!3.+-*:)!+'!2.33!+&4-!(&1*&2&:.*+3)!3'Z-0!:'49.0-/!

+'!`>!4&:-\! &*/&:.+&*1! +,.+!AE=! JJ!.*&4.3(!.+! +,&(! +&4-!9'&*+!,./!.*!-S&/-*+!4'+'0!

/-2&:&+!.(!Z-33!.(!.!9''0-0!4'+'0! 3-.0*&*1$! J*+-0-(+&*13)\! +,&(!4'+'0! &49.&04-*+!Z.(!

.T(-*+! &*! )'?*1-0!4&:-! L@!4'*+,7'3/M\! &*/&:.+&*1! .! 3.+-7'*(-+! '2! +,-!4'+'0! /-2&:&+$!

`,-*!+,-(-!(.4-!10'?9(!Z-0-!+-(+-/!&*!+,-!'9-*72&-3/!+'!+-(+!+,-!'S-0.33! 3':'4'+'0!

.:+&S&+)!LO&1?0-!#Y!%7CM\!Z-!2'?*/\!(&4&3.03)!+'!+,-!0'+.0'/!0-(?3+(\!.!:3-.0!9,-*'+)9-!

&*!874'*+,7'3/\!T?+!*'+!&*!)'?*1-0!4&:-$!AE=!JJ!4&:-!L874'*+,7'3/M!(,'Z-/!.!(+0'*1!

&49.&04-*+! &*! +,-! ,'0&5'*+.3! .*/! S-0+&:.3! .:+&S&+&-(h! AE=! JJ! .*&4.3(! (,'Z-/! .*!

.S-0.1-!@"m!/-:0-.(-!'2!4'+'0!.:+&S&+)!+,.*!:'*+0'3!3&++-04.+-(!LO&1?0-!#Y!%7CM$!!!

!



! NP!

!

)7H=/5!1R,!$5;.T7:/.>!8;./.805/7V.07:4!:6!<-'!AA!B785I!

A'+'0!T-,.S&'0!&*!@!.*/!8!4'*+,!'3/!`>!L%!z!VM!.*/!AE=!JJ!4&:-!L!"#)_7M!L%!z!V!2'0!10'?9M!Z.(!

.*.3)5-/! T)! +,-! 0'+.0'/! \#]! .*/! +,-! '9-*! 2&-3/! \$U*]! +-(+($! \#]! >,-! 0'+.0'/! +-(+! Z.(!

9-02'04-/! 2'0!@! :'*(-:?+&S-!/.)(! .*/! 0-S-.3-/\! &*!8!4'*+,!'3/!AE=! JJ!4&:-\! .! :3-.0!4'+'0!

/-2&:&+!(,'Z*!T)!3'Z-0!3.+-*:)!+'!2.33!.(!:'49.0-/!+'!`>!.*&4.3($! \$]! J*!+,-!'9-*72&-3/!+-(+\!

+,-! *?4T-0! '2! :0'((&*1(! \$]! .*/! 0-.0&*1(! \*]! Z-0-! -S.3?.+-/$! 8! 4'*+,! '3/! AE=! JJ! 4&:-!

(,'Z-/! &49.&04-*+! &*! ,'0&5'*+.3! L%M! .*/! S-0+&:.3! LCM! .:+&S&+&-(! .(! :'49.0-/! +'! +,-!

3&++-04.+-($!>,-!-00'0!T.0(!&*/&:.+-!(+.*/.0/!/-S&.+&'*($!LGaDlGh!96!{!|Y$YPM$!

!

!

!

!

!

!

!

!

!

!



! N8!

KI!<-'!AA!B785!9/53540!.!9/:H/5337T5!/5@=807:4!:6!/5074.>!6=4807:43I!

AE=! JJ! G! 9.+&-*+(\! /?0&*1! +,-! 90'10-((&'*! '2! +,-! /&(-.(-\! (,'Z! .! 10./?.3! 0-+&*.3!

/-1-*-0.+&'*! +,.+! -S-*+?.33)! 3-./(! +'! +,-! T3&*/*-((! L#X\N"\NPM$! >'! .((-((! +,-! 0-+&*.3!

2?*:+&'*! '2! AE=! JJ! 4&:-\! Z-! -]9'(-/! @787#"! 4'*+,7'3/! 4&:-! +'! .! (&*13-723.(,!

-3-:+0'0-+&*'10.4(!LKIQ(M!LV8M$!KIQ(!0-:'0/&*1(!.33'Z!+,-!.((-((4-*+!'2!+,-!-3-:+0&:.3!

0-(9'*(-(!'2!.!*?4T-0!'2!:-33!+)9-(\!Z,&:,!&*:3?/-!0'/(!'*!T&9'3.0!:-33(!L(:'+'9&:!T7

Z.S-(M\!0'/(!L/.0[!./.9+-/!.7Z.S-(M!.*/!:'*-(!'*!T&9'3.0!:-33(!L9,'+'9&:!T7Z.S-(M$!

>,&(!.*.3)(&(!Z.(!:'*/?:+-/!&*!:'33.T'0.+&'*!Z&+,!;0$!=?0.:-!.+!>JQKA$!

J*! .33! +&4-! 9'&*+(! .*.3)5-/\! (:'+'9&:! KIQ(! T7Z.S-! .*/! .7Z.S-! .493&+?/-(! Z-0-!

(&1*&2&:.*+3)!0-/?:-/!&*!+,-!AE=!JJ!4&:-!.(!:'49.0-/!+'!.1-74.+:,-/!:'*+0'3(\!.:0'((!

.! Z&/-! 0.*1-! '2! (+&4?3?(! &*+-*(&+&-(! LO&1?0-! ##M$! >,-(-! /.+.! &*/&:.+-! .! (-S-0-!

/-:0-.(-!L.990']&4.+-3)!NPmM!&*!0-+&*.3!2?*:+&'*(!&*!AE=!JJ!4&:-!.+!@!4'*+,(!'2!.1-!

:'49.0-/!+'!Z&3/!+)9-!4&:-$!>,-!9,'+'0-:-9+'0!/)(2?*:+&'*!T-:.4-!10./?.33)!4'0-!

(-S-0-!+'!2&*.33)!0-.:,!.!RPm!0-/?:+&'*!&*!#"!4'*+,7'3/!4&:-!.(!:'49.0-/!+'!:'*+0'3!

(&T3&*1($!!



! NR!

!

!

!

!

)7H=/5!11,!259/53540.07T5!&2F3!/58:/@5@!6/:B!<-'!AA!\A@3?bU]!B785!.4@!c"!B785!.0!Kd!N!

.4@!1J!B:40;U:>@$!J*!@74'*+,7'3/!4&:-\!+,-!/.0[7./.9+-/!T7Z.S-!.493&+?/-(!'2!+,-!LJ/()_7M!

4'?(-!/-:0-.(-!'2!NPm!.(!Z-33! .(! +,-!.7Z.S-!.493&+?/-(!.(! :'49.0-/! +'! +,-!.1-74.+:,-/!

:'*+0'3$!J*!#"74'*+,7'3/!4&:-\!+,-!/.0[7./.9+-/!T7Z.S-!.7Z.S-!.493&+?/-(!'2!AE=!JJ!LJ/()_7M!

4'?(-!.0-!/0.4.+&:.33)!0-/?:-/!:'49.0-/!+'!`>!4&:-$!!

!

!

!

!

!

!

!"#$%&"'()*+,""-"./012)".$3"%$45&67879:;;<µ="

!""#$%&">?"-"./012)".$3"%$45&6-@:9:A8Aµ="

B"#$%&"'()*+,""-"./012)".$3"%$45&6--@9<:µ="

B"#$%&">?"-"./012)".$3"%$45&6<<@97CD-µ="

!"#$%&"'()*+,""7D"./012)".$3"%$45&6-897-<;µ="

!"#$%&">?7D"./012)".$3"%$45&6D@D9<@D;µ="

B"#$%&"'()*+,""7D"./012)".$3"%$45&67C;9D-µ="

B"#$%&">?"7D"./012)".$3"%$45&68@;9<@D;µ="

B"#$%&"'()*+,""7D"./012)".$3"%$45&67:<9D<µ="

B"#$%&">?"7D"./012)".$3"%$45&6<:@9D;7µ="

!"#$%&"'()*+,""7D"./012)".$3"%$45&6889:@µ="

!"#$%&">?"7D"./012)".$3"%$45&6-:@98;77µ="



! NV!

LI!<-'!AA!B785!9/53540!T540/78=>./!.0/:9;?I!

H)/0':-9,.3?(! &(!.!:'*/&+&'*! 2'?*/! &*!AE=! JJ!9.+&-*+(!Z&+,!.!:'*(-U?-*+!S-*+0&:3-(!

-*3.01-4-*+! .*/! .+0'9,)! '2! T0.&*! 0-1&'*(! LNV7NXM$! >'! (+?/)! Z,-+,-0! AE=! JJ! 4&:-!

(,'Z-/!+,-!(.4-!9.+,'3'1&:.3!2-.+?0-\!#"!4'*+,7'3/!4&:-!Z-0-!(?T^-:+-/!+'!AIJ$!!

>,-! 0-(?3+! '2!AIJ! (,'Z-/!/&3.+.+&'*! .*/! .+0'9,)! &*! +,-! 3.+-0.3! .*/! Jl! S-*+0&:3-(! '2!

AE=! JJ! 4&:-! .(! :'49.0-/! +'! Z&3/! +)9-! 4&:-! LO&1?0-! #"M$! G*.3)(&(! 9-02'04-/! '*!

)'?*1-0! .*&4.3(! /&/! *'+! (,'Z! (&1*&2&:.+&S-! /&22-0-*:-! T-+Z--*!AE=! JJ! .*/! :'*+0'3!

3&++-04.+-($!!!

G3+'1-+,-0\!+,-(-!/.+.!&*/&:.+-!+,.+!+,-!AE=!JJ!4'?(-!&(!.!1''/!.*&4.3!4'/-3!2'0!+,-!

,?4.*!AE=!JJ!G!/&('0/-0$!>,-0-T)\!+,-)!0-90-(-*+!.!?(-2?3!4'/-3!+'!+-(+!+,-0.9-?+&:!

.990'.:,-(!&*!90-:3&*&:.3!(+?/&-($!!!

!

)7H=/5! 1J,! <-'! AA! B785! 9/53540! T540/78=>./! .0/:9;?I!AIJ! .*.3)(-(! (,'Z-/! S-*+0&:?3.0!

-*3.014-*+!'2!+,-!T0.&*!'2!#"!4'*+,!'3/!AE=!JJ!4&:-!.(!:'49.0-/!+'!`>!4&:-$!

!

!

!

!

!

!

!" #"

"$%&'()*+,"-.""

/0*+,-."



! NX!

MI!)/:B!8;./.805/7V.07:4!0:!0;5/.9?,!A@3!.807T70?!8.4!S5!9./07.>>?!/538=5@!74!0;5!

S/.74!:6!<-'AA!B785!=374H!0;5!54V?B5!/59>.85B540!0;5/.9?!\&2"]I!

KI>!,.(!T--*!?(-/!+'!+0-.+!AE=JJ!9.+&-*+(\!.3+,'?1,!+'!/.+-!+,&(!.990'.:,!&(!?*.T3-!+'!

0-(:?-! +,-! T0.&*!/-2-:+(! T-:.?(-! +,-! &*2?(-/! J/(! &(! ?*.T3-! +'! :0'((! +,-! T3''/!T0.&*!

T.00&-0!L%%%M!LN"M$!J+!&(!+,?(!&49-0.+&S-!+'!/-S-3'9!.*!-22&:&-*+!+,-0.9)!+'!+0-.+!+,-!Ca=!

()49+'4($! J/-.33)\! ,.S&*1! :&0:?3.+&*1! J/(! +,.+! :0'((-(! +,-! %%%! Z'?3/! T-! ,&1,3)!

90-2-00-/! .*/! Z'?3/! 90'S&/-! +0-.+4-*+! '2! T'+,! S&(:-0.3! .*/! Ca=! /-2-:+(\!

(&4?3+.*-'?(3)$! >,-! %%%! &(! 2'04-/! T)! .! 3.)-0! '2! -*/'+,-3&.3! :-33(! '2! +,-! T0.&*!

4&:0'S.(:?3.+?0-!+,.+!0-1?3.+-(!+,-!9.((.1-!'2!4'3-:?3-(!T-+Z--*!+,-!T3''/!.*/!+,-!

Ca=$! >&1,+! ^?*:+&'*(! T3':[! +,-! 9.((.1-! '2! 4'(+! 4'3-:?3-(\! -]:-9+! ('4-! (9-:&2&:!

(?T(+.*:-(!+,.+!:0'((!+,-!%%%!S&.!0-:-9+'074-/&.+-/!+0.*(9'0+$!

>,?(\! Z-! +-(+-/! /&22-0-*+! KI>! 90'+':'3(! +'! (+?/)! &2! ()(+-4&:! &*2?(&'*! '2! J/(!

L&/?0(?32.(-!K3.90.(-oM-*5)4-!:.*!/-3&S-0!+,-!-*5)4-!+,0'?1,!+,-!%%%!+'!+,-!T0.&*!

.*/!90-S-*+! '0! :?0-! +,-!Ca=!/-1-*-0.+&'*$! =&*:-!,&1,!/'(-(!'2! +,-! &*2?(-/! -*5)4-!

:.*!1-*-0.+-!+']&:&+)!.*/!&44?*'0-(9'*(-(\!+,-(-!+0-.+4-*+(!?(-/!&*!4)!(+?/)!Z-0-!

/-(&1*-/! +'! &/-*+&2)! +,-! 4&*&4.3! J/(! /'(-! .*/! +,-! 3'*1-(+! +0-.+4-*+7&*+-0S.3! +&4-!

(?22&:&-*+!+'!+0-.+!+,-!Ca=!9,-*'+)9-!'2!AE=JJ!4&:-$!!

`-!?(-/!2'?0!90'+':'3(!'2!KI>!LG7;M6!LGM!./?3+!AE=JJ!4&:-!.+!"!4'*+,(!'2!.1-!Z-0-!

&*^-:+-/!S&.!+,-!+.&3!S-&*!Z&+,!,?4.*!J/(!/'(-(!.+!#Y\!P!'0!#$"!41_[1\!-S-0)!'+,-0!/.)!

L&*/&:.+-/!.(!#b"!&*!>.T3-!#M\!2'0!.!+'+.3!9-0&'/!'2!#!4'*+,$!Q0'?9(!'2!?*+0-.+-/\!.1-7

4.+:,-/\!AE=JJ!.*/!Z&3/7+)9-!4&:-!Z-0-!?(-/!.(!:'*+0'3($!L%M!G/?3+!AE=JJ!4&:-!.+!"!

4'*+,(!'2!.1-!Z-0-!&*^-:+-/!S&.!+,-!+.&3!S-&*!Z&+,!,?4.*!J/(!.+!/'(-!#$"!41_[1\!'*:-!

-S-0)!N!/.)(!L#bN!>.T3-!#M!.*/!'*:-!-S-0)!R!/.)(!L#bR!>.T3-!#M\!2'0!.!+'+.3!9-0&'/!'2!#!

4'*+,$! Q0'?9(! '2! ?*+0-.+-/\! .1-74.+:,-/\!AE=JJ! .*/!Z&3/7+)9-!4&:-!Z-0-! ?(-/! .(!

:'*+0'3($!LCM!G/?3+!AE=JJ!4&:-!.+!R!4'*+,(!'2!.1-!Z-0-!&*^-:+-/!S&.!+,-!+.&3!S-&*!Z&+,!

,?4.*! J/(! .+! /'(-!#Y!41_[1! S&.! +,-! +.&3! S-&*\! -S-0)! '+,-0! /.)! L#b"!>.T3-! #M\! '*:-!



! PY!

-S-0)!N!/.)(!L#bN!>.T3-!#M!.*/!'*:-!-S-0)!R!/.)(!L#bR!>.T3-!#M\!2'0!.!+'+.3!9-0&'/!'2!@!

4'*+,($!Q0'?9(!'2!?*+0-.+-/\! .1-74.+:,-/\!AE=JJ! .*/!Z&3/7+)9-!4&:-!Z-0-!?(-/!.(!

:'*+0'3($! L;M! G/?3+!AE=JJ!4&:-! .+! @!4'*+,(! '2! .1-!Z-0-! +0-.+-/! 2'0! R!4'*+,(! L+,-!

3'*1-(+!9-0&'/M!Z&+,! &*^-:+&'*\!S&.!+,-!+.&3!S-&*\!'2!,?4.*!J/(!.+!/'(-(!'2!#$"!41_[1\!

'*:-!-S-0)!R!/.)(!L#bR!>.T3-!#M$!Q0'?9(!'2!?*+0-.+-/\!.1-74.+:,-/\!AE=JJ!.*/!Z&3/7

+)9-!4&:-!Z-0-!?(-/!.(!:'*+0'3($!

;?0&*1! +,-! +0-.+4-*+! +&4-(\! +,-! 93.(4.! J/(! .:+&S&+)!Z.(!4-.(?0-/! &*! '2! .33! +0-.+-/!

4&:-!-S-0)!'+,-0!4'*+,!20'4!>#!+'!>R!L4'*+,(!#\!@\!P!.*/!RM!2'?0!,'?0(!.2+-0!+,-!3.(+!

&*^-:+&'*$!>,-!J/(!93.(4.!.:+&S&+)!&*!+,-!AE=!JJ!+0-.+-/!4&:-!Z.(!-]+0-4-3)!,&1,\!-S-*!

,&1,-0!+,.*!+,-!.:+&S&+)!4-.(?0-/!&*!+,-!Z&3/!+)9-!:'*+0'3!4&:-$!J*+-0-(+&*13)\!10'?9!;!

.*&4.3(! +0-.+-/! Z&+,! J/(! 2'0! +,-! 3'*1-(+! +&4-\! .2+-0! R! 4'*+,(! (,'Z-/! S-0)! ,&1,!

93.(4.!J/(!.:+&S&+)!:'49.0-/!+'!Z&3/7+)9-!:'*+0'3!LV$R72'3/!,&1,-0! &*!+0-.+-/!AE=!JJ!

S-0(?(!`>!4&:-M!L>.T3-!#M$!>,-*\!Z-!4-.(?0-/\!&*!.33!10'?9(\!+,-!93.(4.!J/(!.:+&S&+)!

NV!,!.2+-0!-.:,!&*^-:+&'*$!>,-!0-(?3+(!(,'Z-/!+,.+!+,-!J/(!.:+&S&+)!Z.(!,&1,-0!L20'4!N7!

+'! ##72'3/\! /-9-*/&*1! '*! +0-.+4-*+(M! +,.*! &*! +,-! ?*+0-.+-/! AE=JJ! 4&:-! .*/!

:'49.0.T3-! +'! 3-S-3(!4-.(?0-/! &*! +,-! ?*+0-.+-/!Z&3/7+)9-!4&:-! L>.T3-! "M$! >,-! J/(!

.:+&S&+)!0-+?0*-/!+'!+,-!3-S-3!4-.(?0-/!&*!+,-!?*+0-.+-/!AE=JJ!4&:-!R"!,'?0(!.2+-0!+,-!

3.(+!&*^-:+&'*!'2!-.:,!+0-.+4-*+!90'+':'3!LO&1?0-!#@M$!>,-(-!0-(?3+(!:3-.03)!(,'Z!+,.+!

J/(!-*5)4-!&(!S-0)!(+.T3-!.*/!0-4.&*(!.+!,&1,!3-S-3(!2'0!.!3'*1!+&4-!&*!+,-!93.(4.!'2!

+,-!AE=JJ!+0-.+-/!.*&4.3($!



! P#!

!

".S>5! 1I! ->.3B.! A@3! .807T70753! .88:/@74H! 0:! B:=35! 0/5.0B540! H/:=93d! L! ;! .605/! >.30!!!!

0/5.0B540I! J/(! .:+&S&+)! Z.(! 4-.(?0-/! .+! /&22-0-*+! +&4-79'&*+(! L>#7>@7>P7>RM! L#\! @\! P\! R!

4'*+,(!/?0&*1!+,-!+0-.+4-*+(\!0-(9-:+&S-3)M\!N!,'?0(!.2+-0!+,-!./4&*&(+0.+&'*!'2!,J/(!90'+-&*\!

&*!+,-!93.(4.!'2!Z+!L%!z!PM\!!"#)_7!L%!z!PM!.*/!!"#)_7!&*^-:+-/!Z&+,!#Y\!P$Y\!#$"!41_[1!'*-!'+,-0!

/.)(!L%!z!R!2'0!-.:,!+0-.+4-*+M\!!"#)_7!&*^-:+-/!Z&+,!#$"!41_[1!'*-!-.:,!N!.*/!-.:,!R!/.)(!L%!z!

R!2'0!-.:,!+0-.+4-*+M\!!"#)_7!&*^-:+-/!Z&+,!#Y!41_[1!'*-!'+,-0!/.)\!'*-!-.:,!N!.*/!-.:,!R!/.)(!

L%!z!R!2'0!-.:,!+0-.+4-*+M\!!"#)_7!&*^-:+-/!Z&+,!#$"!41_[1!'*-!-.:,!R!/.)(!L%!z!NM!+0-.+-/!4&:-$!!

!

".S>5! JI! ->.3B.! A@3! .807T70753! .88:/@74H! 0:! B:=35! 0/5.0B540! H/:=93d! LP! ;! .605/! >.30!

0/5.0B540I! J/(! .:+&S&+)! Z.(! 4-.(?0-/! .+! /&22-0-*+! +&4-79'&*+(! L>#7>@7>P7>RM! L#\! @\! P\! R!

4'*+,(!/?0&*1!+,-!+0-.+4-*+(\!0-(9-:+&S-3)M\!N!,'?0(!.2+-0!+,-!./4&*&(+0.+&'*!'2!,J;=!90'+-&*\!

&*!+,-!93.(4.!'2!Z+!L%!z!PM\!!"#)_7!L%!z!PM!.*/!!"#)_7!&*^-:+-/!Z&+,!#Y\!P$Y\!#$"!41_[1!'*-!'+,-0!

/.)(!L%!z!R!2'0!-.:,!+0-.+4-*+M\!!"#)_7!&*^-:+-/!Z&+,!#$"!41_[1!'*-!-.:,!N!.*/!-.:,!R!/.)(!L%!z!

Plasma IDS activity (nmol/4h/
mg) - after 4h 

1 Month  3 Month  5 Month  7 Month  

!

wt 
Ids y/-!

 

 Ids y/-+ 10  mg/kg IDS (1-2) 

 Ids y/-+ 5.0 mg/kg IDS (1-2) 
Ids y/-+ 1.2 mg/kg IDS (1-2)!
 

Ids y/-+ 1.2 mg/kg IDS (1-4) 
Ids y/-+ 1.2 mg/kg IDS (1-7)!

 

Ids y/-+ 10 mg/kg IDS (1-2) 
Ids y/-+ 10 mg/kg IDS (1-4) 

Ids y/-+ 10 mg/kg IDS (1-7)!
 

Ids y/-+ 1.2 mg/kg IDS (1-7) 

    
    320 ± 27 

      27± 1.5!

 

10938 ± 779 

  7500 ± 447 

  2790 ± 226!
 

  1810 ± 151 

  1877 ± 136!

 

  9292 ± 611 

  7471 ± 118 

  6642 ± 389!
 

  2828 ± 198 

                                                   

   
   243 ± 32.1 

     24 ± 0.6!

 

 

 

 

 

 

 

 !
 6957 ± 557 

 6459 ± 301 

 6633 ± 390!
 

 2551 ± 215 

   

    
   220 ± 36.2 

     18 ± 1.1 

   !
!

!

!

!

!

!

!

!

 

 

 

2212 ± 26 

   
198 ± 18.9 

  20 ± 1.3 

    
!

!

!

!

!

!

!

!

   !

 

 

1724 ± 193 



! P"!

R!2'0!-.:,!+0-.+4-*+M\!!"#)_7!&*^-:+-/!Z&+,!#Y!41_[1!'*-!'+,-0!/.)\!'*-!-.:,!N!.*/!-.:,!R!/.)(!

L%!z!R!2'0!-.:,!+0-.+4-*+M\!!"#)_7!&*^-:+-/!Z&+,!#$"!41_[1!'*-!-.:,!R!/.)(!L%!z!NM!+0-.+-/!4&:-$!!

!

!

!

)7H=/5!1K,!C505/B74.07:4!:6!0;5!;.>6U>765!:6!0;5!A@3!54V?B5!.605/!&2"I!E3.(4.!J/(!.:+&S&+)!

&*!AE=!JJ!4&:-!2'33'Z&*1!KI>\!.*.3)5-/!N\!NV!.*/!R"!,0!.2+-0!+,-!3.(+!&*^-:+&'*$!>,-!J/(!.:+&S&+)!

0-+?0*-/!+'!+,-!3-S-3!4-.(?0-/!&*!+,-!?*+0-.+-/!AE=JJ!4&:-!R"!,'?0(!.2+-0!+,-!3.(+!&*^-:+&'*!

'2!-.:,!+0-.+4-*+!90'+':'3$!

!

!

NI!A@3!3=99>75@!S?!&2"!8/:3353!0;5!S>::@!S/.74!S.//75/I!!!

>'!&*S-(+&1.+-!&2!+,-!KI>!90'+':'3(!?(-/!Z-0-!.T3-!+'!/-3&S-0!J/(!&*!+,-!T0.&*!+,0'?1,!

+,-!T3''/!T0.&*!T.00&-0!.*/!0-(+'0-! J/(!.:+&S&+)! &*!T0.&*(!'2! +,-! +0-.+-/!AE=!JJ!4&:-!

L10'?9(!Gb;M\!+,-(-!.*&4.3(!.*/!+,-!:'*+0'3(!LAE=!JJ!?*+0-.+-/!.*/!Z&3/7+)9-!4&:-M!

Z-0-! (.:0&2&:-/! N! ,! .2+-0! +,-! 2&*.3! ./4&*&(+0.+&'*! '2! J/(! '2! -.:,! +0-.+4-*+! 90'+':'3!

LO&1?0-!#N!G7;M$!!

>,-!.*&4.3(!'2!10'?9!G!(,'Z-/!T0.&*!J/(!.:+&S&+&-(!+,.+!/-:0-.(-/!&*!9.0.33-3!Z&+,!+,-!

:'*:-*+0.+&'*(! '2! J/(! &*^-:+-/$! J*+-0-(+&*13)\! Z&+,! +,-! ./4&*&(+0.+&'*! '2! +,-! 3'Z-0!

/'(-!'2!J/(!L#$"!41_[1M\!('4-!-*5)4.+&:!.:+&S&+)!Z.(!(+&33!/-+-:+-/!&*!+,-!T0.&*(!'2!+,-!

+0-.+-/!AE=JJ!4&:-!LO&1?0-!#N!GM$!J+!&(!&49'0+.*+!+'!*'+-!+,.+!&*!+,-!.*&4.3(!'2!10'?9!

%\!+0-.+-/!Z&+,!+,-!3'Z-0!/'(-!#$"!41_[1!2'0!3'*1-0!+&4-!&*+-0S.3(!'2!+0-.+4-*+\!-S-0)!

N!.*/!R!/.)(!(,'Z-/!3-S-3(!'2!J/(!.:+&S&+&-(!:'49.0.T3-!+'!+,'(-!4-.(?0-/!&*!+,-!4&:-!

'2! 10'?9! G! &*^-:+-/! -S-0)! '+,-0! /.)! LO&1?0-! #N! %M$!A&:-! T-3'*1&*1! +'! +,-! 90'+':'3!

+0-.+4-*+!C!(,'Z-/!+,.+!+,-!&*2?(&'*!'2!,&1,-0!/'(-!L#Y!41_[1M!'2!-*5)4-!&*!'3/-0!



! P@!

AE=JJ!4&:-!.33'Z-/!+'!/-+-:+!('4-!J/(!.:+&S&+)! &*! +,-!T0.&*\!.3+,'?1,!+,-(-!.*&4.3(!

0-:-&S-/! +,-!-*5)4-!'*3)!'*:-!-S-0)!R!/.)(! 2'0!@!4'*+,(!LO&1?0-!#N!CM$!A'0-'S-0\!

AE=JJ!4&:-!'2!10'?9!;!+0-.+-/!-S-0)!R!/.)(!Z&+,!3'Z-0!/'(-!'2!-*5)4-!L#$"!41_[1M!

2'0!R!4'*+,(! (,'Z-/! J/(!.:+&S&+)! &*! +,-&0!T0.&*(!.3+,'?1,! +,-!.:+&S&+)!Z.(!*'+!S-0)!

,&1,!LO&1?0-!#N!;M$!>,?(\!+,-(-!/.+.!(,'Z-/!+,.+!.33!'2!+,-!KI>!90'+':'3(!?(-/!Z-0-!

-22-:+&S-\!T-:.?(-!&*!-.:,!'2!+,-4!&+!Z.(!9'((&T3-!+'!/-+-:+!.!,&1,-0!J/(!.:+&S&+)!+,.*!&*!

AE=!JJ!?*+0-.+-/!.*&4.3(!&*/&:.+&*1!+,.+!&*2?(-/!J/(!:0'((-/!+,-!T3''/!T0.&*!T.00&-0$!

J*+-0-(+&*13)\!-S-*!&*!AE=JJ!4&:-!+0-.+-/!Z&+,!+,-!3'Z-(+!J/(!/'(-!L#$"!41_[1M!'*:-!

-S-0)! R! /.)(\! +,-! J/(! .:+&S&+)! 4-.(?0-/! &*! +,-! T0.&*(! Z.(! ,&1,-0! +,.*! +,.+! '2!

?*+0-.+-/!AE=!JJ!3&++-04.+-($!J+!&(!&49'0+.*+!+'!*'+-!+,.+\!.(!-]9-:+-/\!+,-!J/(!.:+&S&+)!

&*!+,-!T0.&*!&*!.33!+,-!+0-.+-/!10'?9(!Z.(!3'Z-0!+,.*!+,.+!4-.(?0-/!&*!Z&3/7+)9-!4&:-$!!

!

!



! PN!

!

)7H=/5!1L,!A@3!.807T70?!B5.3=/5@!74!0;5!S/.74!;:B:H54.053!:6!!"#?bU!B785!6:>>:Y74H!&2"I!

\#UC]!J/(!.:+&S&+)!Z.(!4-.(?0-/!&*!+,-!90'+-&*!-]+0.:+(!'2!Z+!L%!z!PM\!!"#)_7!L%!z!PM\!!"#)_7}#Y\!

P$Y\!#$"!41_[1h!#7"!/.)(M!L%!z!R!2'0!-.:,!+0-.+4-*+M\!!"#)_7}#$"!41_[1h!#7N\!#7R!/.)(!L%!z!R!2'0!

-.:,! +0-.+4-*+M\! !"#)_7}#Y!41_[1h! #7"\! #7N\! #7R! /.)(! L%! z! R! 2'0! -.:,! +0-.+4-*+M\! !"#)_7}#$"!

41_[1h! #7R! /.)(! L%! z! NM! 4&:-! &*^-:+-/! S&.! +.&37S-&*! Z&+,! ,J/(! 90'+-&*! .*/! (.:0&2&:-/!

0-(9-:+&S-3)!N!,'?0(!.2+-0!+,-!3.(+!./4&*&(+0.+&'*$!>,-!/?0.+&'*!'2!+0-.+4-*+(!Z.(!'2!#!4'*+,!

&*!"!4'*+,7'3/!!"#)_7!4&:-!\#d!$]\!'2!@!4'*+,(!&*!R!4'*+,7'3/!!"#)_7!4&:-!\*]!.*/!'2!R!4'*+,(!

&*! @!4'*+,7'3/! !"#)_7!4&:-! \C]$! >,-! -00'0! T.0(! &*/&:.+-! (+.*/.0/!/-S&.+&'*($!&'|!Y$YP! LZ&+,!

GaDlG!+-(+M$!

!

OI!A@3!.807T70?!73!9/53540!74!.>>!T7385/.>!0733=53!.605/!&2"I!

`-!4-.(?0-/!+,-!J/(!-*5)4-!.:+&S&+)!&*!,'4'1-*.+-(!'2!S&(:-0.3!+&((?-(!L3&S-0\![&/*-)\!

3?*1\!(93--*\!,-.0+!.*/!([-3-+.3!4?(:3-M!'2!+,-!A=E!JJ!+0-.+-/!4&:-!.*/!'2!+,-!:'*+0'3(!

?*+0-.+-/!AE=JJ!.*/!Z&3/7+)9-!4&:-\!T-3'*1&*1!+'!.33!+,-!KI>!90'+':'3(!?(-/!LO&1?0-!

#P! G7;M$! >,&(! .*.3)(&(! (,'Z-/! +,.+! +,-! +&((?-! J/(! -*5)4.+&:! .:+&S&+)! Z.(! .3Z.)(!

,&1,-0! +,.*! +,.+!4-.(?0-/! &*! +,-!?*+0-.+-/!AE=JJ!4&:-$!=?090&(&*13)\! J/(!.:+&S&+)! &*!

!" #"

$" %"



! PP!

9-0&9,-0.3!'01.*(!Z.(!.3('!,&1,-0!+,.*!+,.+!4-.(?0-/!&*!+,-!+&((?-(!'2!+,-!Z&3/7+)9-!

(&T3&*1(\!Z&+,!+,-!-]:-9+&'*!'2!+,-!4?(:3-$!

!

!

)7H=/5!1M,!!A@3!.807T70?!B5.3=/5@!74!0;5!T7385/.>!0733=53!:6!!"#?bU!0/5.05@!B785!6:>>:Y74H!

&2"I!\#UC]!J/(!.:+&S&+)!Z.(!4-.(?0-/!&*!+,-!90'+-&*!-]+0.:+(!'2!Z+!L%!z!PM\!!"#)_7!L%!z!PM\!!"#)_7

}#Y\!P$Y\!#$"!41_[1h!#7"!/.)(!L%!z!R!2'0!-.:,!+0-.+4-*+M\!!!"#)_7}#$"!41_[1h!#7N\!#7R!/.)(!L%!z!R!

2'0!-.:,!+0-.+4-*+M\!!"#)_7}#Y!41_[1h!#7"\!#7N\!#7R!/.)(!L%!z!R!2'0!-.:,!+0-.+4-*+M\!!"#)_7}#$"!

41_[1h!#7R!/.)(!L%!z!NM!4&:-!&*^-:+-/!S&.!+.&37S-&*!Z&+,!,J;=!90'+-&*!.*/!(.:0&2&:-/!@!,'?0(!

.2+-0! +,-! 3.(+! ./4&*&(+0.+&'*$! >,-! /?0.+&'*! '2! +0-.+4-*+(!Z.(! 0-(9-:+&S-3)! '2! #!4'*+,! &*! "!

4'*+,7'3/!!"#)_7!4&:-!\#d!$]\!'2!@!4'*+,(!&*!R!4'*+,7'3/!!"#)_7!4&:-!\*]!.*/!'2!R!4'*+,(!&*!@!

4'*+,7'3/!!"#)_7!4&:-!\C]$!>,-!-00'0!T.0(!&*/&:.+-!(+.*/.0/!/-S&.+&'*($!&'|!Y$YP!LZ&+,!GaDlG!

+-(+M$!

!

!

!

!

!

!" #"

$" %"



! P8!

PI!";5!A@3!54V?B5!8:U>:8.>7V53!Y70;!>?3:3:B5!B./X5/3!74!0;5!S/.74I!

>'!:'*2&04!+,-!90-(-*:-!'2!+,-!J/(!-*5)4-!&*!+,-!T0.&*!'2!+0-.+-/!4&:-\!Z-!9-02'04-/!

.! :'7&44?*'(+.&*&*1!?(&*1! .*+&73.49"!.*+&T'/)\! .!4.0[-0! '2! +,-! 3)('('4-! (+'0.1-\!

.*/! .*+&7,?4.*! J/(! .*+&T'/)! '*! T0.&*! (-:+&'*(! '2!AE=JJ! +0-.+-/!4&:-! T-3'*1&*1! +'!

10'?9(!G7;$!>,-(-!.*.3)(-(!(,'Z-/!+,-!90-(-*:-!'2!J/(!&*!+,-!T0.&*(!'2!+0-.+-/!4&:-\!

Z,-0-!&+!Z.(!9'((&T3-!+'!/-+-:+!:'73':.3&5.+&'*!'2!<.49"!.*/!,J/(!&*!.33!:-33(!LO&1?0-!

#8!Q0'?9(!G7;M$!

!

!

)7H=/5!1N,!";5!A@3!54V?B5!8:U>:8.>7V53!Y70;!>?3:3:B5!B./X5/3!74!0;5!S/.74I!

C'73':.3&5.+&'*! '2! ,J/(! 90'+-&*! L.*+&7,J/(M! Z&+,! +,-! 3)('('4.3! 4.0[-0! L.*+&7<.49"M! &*! +,-!

T0.&*! '2\! .(! &*/&:.+-/\! !"#)_7! +0-.+-/! 4&:-! T-3'*1&*1! +'! .33! 90'+':'3(! '2! KI>! LG7;M$!

A.1*&2&:.+&'*!Z.(!NY]! &*! +,-!.*+&7C;8V!JO\!#YY]! &*! +,-!/'?T3-!.*+&7<.49"_.*+&7,J/(! JO!.*/!

"Y]!&*!.33!+,-!'+,-0!JO!.*/!JHC!0-.:+&'*($!

!

!"#$%&'& !"#$%&(&

!"#$%&)& !"#$%&*&



! PR!

QI! &2"! .>>:Y3! 8>5./.485! :6! >?3:3:B.>! F#F3! .88=B=>.07:4! 74! 0;5! S/.743! .4@!

0733=53!:6!<-'!AA!0/5.05@!B785I!

J*! '0/-0! +'! &*S-(+&1.+-! Z,-+,-0! +,-! KI>! 90'+':'3(! .33'Z-/! QGQ(! :3-.0.*:-! &*! +,-!

T0.&*(!.*/!S&(:-0.3!+&((?-(!'2!.33!10'?9(!'2!AE=!JJ!+0-.+-/!4&:-\!Z-!.*.3)5-/!T)!G3:&.*!

T3?-!(+.&*&*1\! (-:+&'*(!'2! +,-(-! +&((?-(! 20'4!+0-.+-/\!?*+0-.+-/!AE=JJ!.*/!Z&3/7+)9-!

4&:-$!!

G*.3)(-(!'2!+,-!T0.&*!'2!10'?9!G!.*/!%!.*&4.3(\!(,'Z-/!.*!.34'(+!:'493-+-!:3-.0.*:-!

'2!QGQ(!.::?4?3.+&'*\!*'!4.++-0!'2!+,-!/'(-!.*/!&*+-0S.3(!'2!+0-.+4-*+!?(-/$!O&1?0-!

#R! (,'Z(! .! /0.4.+&:! 0-/?:+&'*! '2! QGQ(! .::?4?3.+&'*! &*! +,-! :,'0'&/! 93-]?(! '2! +,-!

+,&0/!.*/!2'?0+,!S-*+0&:3-(!.(!Z-33!.(!&*!+,-!:'0+-]!.*/!+,.3.4?(!.(!:'49.0-/!+'!+,-!

?*+0-.+-/!AE=JJ!4&:-! LO&1?0-! #R! GM$! J*+-0-(+&*13)\! -S-*! +,-! 3'Z-0! /'(-! '2! J/(! L#\"!

41_[1M!./4&*&(+-0-/!Z&+,!+,-!3'*1-0!&*+-0S.3!+&4-!'2!+0-.+4-*+!L'*:-!-S-0)!R!/.)(M!

.33'Z-/!+'!'T+.&*!.!1''/!:3-.0.*:-!'2!QGQ(!&*!.33!'2!+,-!0-1&'*(!'2!+,-!T0.&*!.*.3)5-/!

*'+!'*3)!&*!.*&4.3(!+0-.+-/!2'0!R!4'*+,(\!T?+!.3('!&*!+,'(-!&*^-:+-/!2'0!^?(+!#!4'*+,!

L10'?9!%!.*/!;M!LO&1?0-!#R!G7%M$!O?0+,-04'0-\! &*!10'?9!C!+,-!./4&*&(+0.+&'*!'2!+,-!

,&1,-0! /'(-! '2! -*5)4-! L#Y! 41_[1M! &*! '3/-0! AE=! JJ! 4&:-! Z.(! (?22&:&-*+! +'! :'00-:+!

9.0+&.33)!+,-!QGQ(!(+'0.1-!&*!+,-!T0.&*!LO&1?0-!#R!%M$!!

>,-(-! /.+.! (,'Z-/! +,.+! T'+,! (,'0+! .*/! 90'3'*1-/! KI>! 90'+':'3(!Z-0-! -22&:&-*+! +'!

:'00-:+! 3)('('4.3!QGQ(! .::?4?3.+&'*\! &*! 9.0+&:?3.0\! +,-! 3'Z-0!/'(-! '2! J/(! &*! )'?*1!

4&:-!.*/!+,-!,&1,-0!/'(-!&*!+,-!'3/-0!'*-($!!

!



! PV!

!

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

)7H=/5!1O,! !2538=5!:6!F#F3!.88=B=>.07:4!74!S/.74!:6!!"#?bU!0/5.05@!B785$!I-90-(-*+.+&S-!

QGQ! .::?4?3.+&'*! 2'33'Z&*1!KI>\!4-.(?0-/!T)!G3:&.*!T3?-! (+.&*&*1! '2! (-:+&'*(! '2! /&22-0-*+!

0-1&'*(!'2!+,-!'2\!.(!&*/&:.+-/\!+0-.+-/!LQ0'?9(!G\!%\!C\!;M!.*&4.3(!.*/!'2!:'*+0'3!Z&3/!+)9-!.*/!

?*+0-.+-/!4&:-$!\#]!G34'(+!+'+.3!0-(:?-!'2!QGQ(!.::?4?3.+&'*!Z.(!(--*!&*!AE=!JJ!L!"#)_7M!4&:-!

'2!10'?9(!G!.*/!%!\$]!E.0+&.3!0-(:?-!'2!QGQ(!.::?4?3.+&'*!Z.(!2'?*/!&*!.33!0-1&'*(!'2!!"#)_7!

+0-.+-/!T0.&*!.*.3)5-/$!A.1*&2&:.+&'*!Z.(!"Y]$!

!"

!"



! PX!

!J49'0+.*+3)\!.33!+,-!KI>!90'+':'3(!?(-/!.33'Z-/!.!+'+.3!:3-.0.*:-!'2!QGQ(!&*!.33!'2!+,-!

S&(:-0.3!+&((?-(!LO&1?0-!#VM!.*/!&*!+,-!?0&*-!LO&1?0-!#X!G7%M$!!

!

!

)7H=/5! 1P,! ":0.>! /538=5! :6! F#F3! .88=B=>.07:4! 74! 0;5! T7385/.>! 0733=53! :6! !"#?bU! B785!

0/5.05@$!I-90-(-*+.+&S-!QGQ(!.::?4?3.+&'*!2'33'Z&*1!KI>\!4-.(?0-/!T)!G3:&.*!T3?-!(+.&*&*1!

'2!(-:+&'*(!'2!/&22-0-*+!S&(:-0.3!+&((?-(!'2!?*+0-.+-/!AE=JJ!LJ/()_7M!4&:-!L@!.*/!#Y!

4'*+,(!'3/M!.*/!10'?9(!G7;!+0-.+-/!AE=JJ!4&:-!L.(!&*/&:.+-/M$A.1*&2&:.+&'*!Z.(!"Y]$!



! 8Y!

!

!

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

)7H=/5! 1Q,! *>5./.485! :6! =/745! F#F3! .88=B=>.07:4! .605/! &2"I! !B0&*-!QGQ!.::?4?3.+&'*!

Z.(!-S.3?.+-/!.+!+,-!-*/!'2!-.:,!+0-.+4-*+!KI>!90'+':'3\!&*!+,-!Z+!L%!z!PM\!!"#)_7!L%!z!PM!.*/!

!"#)_7}#Y\!P$Y\!#$"!41_[1h#7"!/.)(!L%!z!R!2'0!-.:,!+0-.+4-*+M\!!"#)_7}#$"!41_[1h!#7N\!#7R!/.)(!

L%!z!R!2'0!-.:,!+0-.+4-*+M!\#]\!!"#)_7}#Y!41_[1h!#7"\!#7N\!#7R!/.)(!L%!z!R!2'0!-.:,!+0-.+4-*+M\!

!"#)_7}#$"!41_[1h!#7R!/.)(!L%!z!NM!\$]!+0-.+-/!4&:-$!>,-!QGQ!:'*:-*+0.+&'*(!Z-0-!*'04.3&5-/!

.1.&*(+! +,-!?0&*-! :0-.+&*&*-! :'*+-*+($!>,-!-00'0!T.0(! &*/&:.+-! (+.*/.0/!/-S&.+&'*($!&'|!Y$YP!

LZ&+,!GaDlG!+-(+M$!

!

1RI!D>0/.30/=80=/.>!.4.>?353!:6!0;5!S/.74!:6!<'-AA!B785!6:>>:Y74H!&2"I!

>,-! :3-.0.*:-! '2! 3)('('4-! (+'0.1-! .2+-0! KI>!Z.(! .3('! -S.3?.+-/! T)! ?3+0.(+0?:+?0.3!

.*.3)(&(I! B3+0.(+0?:+?0.3! .*.3)(&(! '2! +,&*! (-:+&'*(! 20'4! +,-! :-0-T-33?4! '2! Z&3/7+)9-!

4&:-! 0-S-.3-/! -3-:+0'*7/-*(-!4-4T0.*-! (+0?:+?0-(!Z&+,!4'09,'3'1&:.3! 2-.+?0-(! '2!

3)('('4-(! &*! E?0[&*^-! :-33(! LO&1?0-! "Y!GM$! >,-(-! 3)('('4.3! '01.*-33-(!Z-0-!4.&*3)!

-3-:+0'*7/-*(-!Z&+,! .! 2-Z! +0.*(3?:-*+! .0-.(! &*! +,-! 3?4-*\! .*/! +,-)! ?(?.33)! 0.*1-/!

20'4!@YY! +'!#YYY!*4! &*!/&.4-+-0$! J*!:'*+0.(+\! +,-!:)+'93.(4!'2!E?0[&*^-!:-33(! 20'4!

+,-!AE=JJ!4&:-!:'*+.&*-/!3.01-!3)('('4-73&[-!'01.*-33-(!LO&1?0-!"Y!%M!Z,&:,!&*!('4-!

:.(-(!0-.:,-/!-S-*!@YYY!*4!&*!/&.4-+-0!.*/!Z-0-\!'*!.S-0.1-\!4'0-!+,.*!+Z&:-!+,-!



! 8#!

/&.4-+-0! '2! +,'(-! '2! +,-! Z&3/7+)9-! 4&:-! E?0[&*^-! :-33! 3)('('4-(! LO&1?0-! "Y! ;M\! .(!

0-S-.3-/!T)!+,-!4'09,'4-+0&:!.*.3)(&($!>,-!3?4-*!'2!+,-(-!'01.*-33-(!Z.(!2&33-/!Z&+,!

+,-!,-+-0'1-*-'?(!4.+-0&.3\!9.0+!'2!Z,&:,!3''[(!3&[-!~2?55)!23.[-(j!+,.+!0-(-4T3-!QGQ($!

>.[-*!+'1-+,-0\!+,-(-!?3+0.(+0?:+?0.3!2-.+?0-(!(?11-(+!+,.+!+,-!/-10./.+&'*!90':-((-(!

&*! +,-(-! '01.*-33-(! .0-! &49.&0-/\! Z,&:,! 0-(?3+(! &*! QGQ(! (+'0.1-$! `-! .*.3)5-/! +,-!

E?0[&*^-!:-33(!'2!+,-!10'?9!C!+0-.+-/!4&:-!L+,-!'3/-(+!4&:-M!T)!?3+0.(+0?:+?0.3!.*.3)(&(!

.*/!2'?*/!(&1*&2&:.*+!&490'S-4-*+!'2!+,-!.T'S-7/-(:0&T-/!AE=JJ!9,-*'+)9-$!J*/--/\!

2'0! .33! +,-! J/(! +0-.+4-*+(\! +,-! .S-0.1-! /&.4-+-0(! '2! +,-! 3)('('4-73&[-! (+0?:+?0-(!

/-:0-.(-/!L.3+,'?1,!+,-)!0-4.&*-/!10-.+-0!+,.*!+,.+!&*!+,-!?*+0-.+-/!Z&3/7+)9-!4&:-!

LO&1?0-!"Y!C7;M$!>,-!'S-0.33!9'9?3.+&'*!'2!+,-!3)('('4-(!Z.(!.3('!,&1,3)!S.0&.T3-!&*!

+-04(! '2! +,-! :'*+-*+$! ='4-! 3)('('4.3! '01.*-33-(! &*! +,-! +0-.+-/! 4&:-! (,'Z-/!

,-+-0'1-*-'?(! 4.+-0&.3! &*! +,-! 3?4-*\! .(! (--*! 2'0! +,-! E?0[&*^-! :-33(! 20'4! +,-!

?*+0-.+-/!AE=JJ!4&:-!LO&1?0-!"YC!T3.:[!.00'Z(M\!Z,-0-.(!'+,-0(!4'0-!0-(-4T3-/!+,-!

-3-:+0'*7/-*(-! 3)('('4-(! 2'0! +,-! E?0[&*^-! :-33(! 20'4! +,-! ?*+0-.+-/!Z&3/7+)9-!4&:-!

LO&1?0-!"Y!C!T3.:[!.00'Z,-./M$!>,?(\!+,-!?3+0.(+0?:+?0.3!.*.3)(&(!:'*2&04-/!+,.+!+,-!

J/(! :3-.0-/!QGQ(! (+'0.1-! &*! +,-! 3)('('4-($! J*+-0-(+&*13)\! +,&(!Z.(! .3('! (--*! 2'0! +,-!

10'?9!'2!'3/-0!4&:-!+,.+!,./!+,-!4'0-!(-S-0-!QGQ7(+'0.1-!9,-*'+)9-$!

!



! 8"!

!

)7H=/5! JR,! *>5./.485! :6! >?3:3:B5! 30:/.H5! .605/! &2"! .3! 5T.>=.05@! S?! =>0/.30/=80=/.>!

.4.>?373I!>,-!?3+0.(+0?:+?0-!'2!+,-!3)('('4-73&[-!'01.*-33-(!&*!AE=JJ!+0-.+-/!4&:-!L10'?9!CM$!

>,-!?3+0.(+0?:+?0-! '2! +,-! 3)('('4-73&[-! '01.*-33-(! &*! +,-!E?0[&*^-! :-33(!Z.(! &*S-(+&1.+-/! &*!

+,&*!(-:+&'*(!'2!:-0-T-33?4!20'4!Z+!\#]\!!"#)_7!\$]!.*/!!"#)_7!+0-.+-/!L#Y41_[1h!#7R!/.)(M!\*]!

4&:-$! J*!.33!:.(-(!E?0[&*^-!:-33(!(-:+&'*-/!+,0'?1,!+,-&0!:-*+0.3!.0-.!L^?/1-/!'*!+,-!T.(&(!'2!

+,-! 90-(-*:-! '2! +,-! Q'31&! 4-4T0.*-(\! Z,&+-! .00'Z(M! Z-0-! .*.3)5-/! +'! -*(?0-! 4'(+!

0-90-(-*+.+&S-! (.493&*1$! >,-! :-33(! 20'4! :'*+0'3! 4&:-! -],&T&+-/! 0-3.+&S-3)! (4.33! -3-:+0'*!

/-*(-! 3)('('4-73&[-!'01.*-33-(!\#\!T3.:[!.00'Z,-./(]$!H?1-!S.:?'3.0!(+0?:+?0-(!:'*+.&*&*1!

,-+-0'1-*-'?(! 4.+-0&.3! \$\! T3.:[! .00'Z(]! Z-0-! /-+-:+-/! &*! :-33! 20'4! !"#)_7! 4&:-$! =&4&3.0!

S.:?'3-(! Z&+,! ,-+-0'1-*-'?(! :'*+-*+! \*\! T3.:[! .00'Z(]! Z-0-! 2'?*/! .3('! &*! +0-.+-/! 4&:-\!

.3+,'?1,! +,-&0! (&5-! Z-0-! (&1*&2&:.*+3)! (4.33-0$! >,-! 3)('('4-(! Z&+,! 0-1?3.0! (&5-! .*/!

4'09,'3'1)! LT3.:[! .00'Z,-./M!Z-0-! 20-U?-*+3)! /-+-:+-/! .(!Z-33$! \C]!W?.*+&2&:.+&'*! '2! +,-!

3)('('4-!/&.4-+-0!L.S-0.1-!�!=$;$\!*!z!VY!3)('('4-(M!0-S-.3(!&+(!(&1*&2&:.*+!&*:0-.(-!&*!!"#)_7!

4&:-!.*/!0-/?:+&'*!&*!0-(?3+!'2!.33!+0-.+4-*+(!L#Y41_[1!#7"\!#7N\!#7R!/.)(M$!=:.3-!T.0\!#YYY!

*4!\#U*]$!
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!

!

!

!
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! 8@!

11I! A@3! .807T70?! .4@! F#F3! 8>5./.485! 74! 0;5! S/.743! .4@! 0733=53! :6! 0/5.05@! .4@!

8:40/:>!B785d!3.8/76785@!L!@.?3!.605/!0;5!674.>!A@3!746=37:4!

>'! &*S-(+&1.+-! &2!.2+-0!90'3'*1-/!9-0&'/(!'2! +&4-! 20'4!+,-! 3.(+! J/(!./4&*&(+0.+&'*\! &+!

Z.(!(+&33!9'((&T3-!+'!4-.(?0-!J/(!-*5)4-!.:+&S&+)!.*/!QGQ(!:3-.0.*:-\!.!10'?9!'2!./?3+!

AE=JJ!4&:-! L.1-/!"!4'*+,(M!Z-0-! +0-.+-/!Z&+,!.*!-*5)4-!/'(-!'2!#$"!41_[1\!'*:-!

-S-0)! R! /.)(! L10'?9! KM! 2'0! #! 4'*+,\! .*/! (.:0&2&:-/! N! /.)(! .2+-0! +,-! 3.(+! -*5)4-!

&*^-:+&'*!.*/!:'49.0-/!+'!`>!:'*+0'3($!>,-!0-(?3+(!'2!+,-!-]9-0&4-*+!(,'Z-/!+,.+!N!

/.)(!.2+-0!+,-!3.(+!J/(!./4&*&(+0.+&'*\!+,-0-!Z.(!(+&33!J/(!.:+&S&+)!&*!+,-!T0.&*(!.*/!+,-!

S&(:-0.3! +&((?-(! '2! +,-!AE=! JJ! +0-.+-/!4&:-! LO&1?0-! "#!G7%M! .*/! +,&(!Z.(! +0.*(3.+-/!

&*+'!.!9-0(&(+-*+!QGQ(!:3-.0.*:-!&*!+,-!/&22-0-*+!T0.&*!.0-.(!.*/!&*!+,-!+&((?-(!LO&1?0-!

"#! C7;M$! >,-(-! /.+.! &33?(+0.+-! +,.+! +,-! J/(! -*5)4-! &(! S-0)! (+.T3-\! &*/--/! &+! :.*! T-!

2'?*/! &*! +,-! T0.&*! .*/! 9-0&9,-0.3! +&((?-(! 2'0! 3'*1! +&4-$! >,-! 0-(&/?.3! 3-S-3(! '2!

-*5)4.+&:! .:+&S&+)! .99-.0! +'! T-! (?22&:&-*+! +'! 4.&*+.&*! .! 1''/! :3-.0.*:-! '2! QGQ!

.::?4?3.+&'*!&*!+&((?-($!>,&(!&(!+,-!0-.('*!2'0!Z,&:,!+,-!./4&*&(+0.+&'*!'2!J/(!-*5)4-!

'*:-!-S-0)!R!/.)(!.99-.0(!+'!T-!(?22&:&-*+!+'!:'00-:+!+,-!T0.&*!.*/!+,-!+&((?-!/-2-:+($!

!



! 8N!

!

)7H=/5!J1,!2537@=.>! >5T5>3!:6! A@3!.807T70?!./5! 3=66787540! 0:!B.740.74! 8>5./.485!:6!F#F3!

.88=B=>.07:4!74!S/.74!.4@!T7385/.>!0733=53$!J/(!.:+&S&+)!.*/!QGQ!.::?4?3.+&'*!&*!+,-!T0.&*(!

.*/!S&(:-0.3!+&((?-(!'2!AE=!JJ!L!"#)_7M!4&:-!+0-.+-/!.(!&*/&:.+-/!.*/!(.:0&2&:-/!N!/.)(!.2+-0!+,-!

3.(+!./4&*&(+0.+&'*!'2!,J;=!90'+-&*$!\#d!$]!J;=!.:+&S&+)!Z.(!4-.(?0-/!&*!+,-!90'+-&*!-]+0.:+(!

'2!Z+!L%!z!PM\!!"#)_7!L%!z!PM\!!"#)_7}#$"!41_[1h!#7R!/.)(!L%!z!NM!&*^-:+-/!4&:-$!>,-!/?0.+&'*!'2!

+0-.+4-*+!Z.(!'2!#!4'*+,$!>,-!-00'0!T.0(!&*/&:.+-!(+.*/.0/!/-S&.+&'*($!&'|!Y$YP!LZ&+,!GaDlG!

+-(+M$!\*d!C]!G3:&.*!%3?-!(+.&*-/!(-:+&'*(!'2!T0.&*(!.*/!S&(:-0.3!+&((?-(!'2!Z+\!!"#)_7\!!"#)_7}#$"!

41_[1h!#7R!/.)(!+0-.+-/!4&:-$!A.1*&2&:.+&'*!Z.(!"Y]$!

!

!

!

!
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! 8P!

1JI!-./07.>!8://5807:4!:6!0;5!S/.74!@565803!74!0;5!0/5.05@!<-'!AA!B785!

>'! &*S-(+&1.+-! Z,-+,-0! +,-! KI>! 90'+':'3(! ?(-/! Z-0-! -22&:&-*+! +'! +0-.+! +,-! T0.&*!

/-2-:+(! &*!AE=! JJ!4&:-\! Z-! .*.3)5-/! T0.&*! (-:+&'*(! '2! +0-.+-/! .*/! :'*+0'3!4&:-! T)!

&44?*'(+.&*&*1(!2'0!(-S-0.3!4.0[-0(!'2!*-?0'/-1-*-0.+&'*$!

O'0! 10'?9(! G! .*/! %! +,-! (+.&*&*1! .*+&7<.49"! (,'Z-/! .! :3-.0! 0-/?:+&'*! &*! +,-!

3)('('4.3!QGQ(!.::?4?3.+&'*!:'49.0-/!+'!+,-!?*+0-.+-/!AE=JJ!4&:-!LO&1?0-!""!GM$!

A'0-'S-0\! .! 4.0[-/! /-:0-.(-! &*! +,-! *-?0'/-1-*-0.+&'*! Z.(! .3('! -S&/-*+! &*! +,-!

+0-.+-/!4&:-!T-3'*1&*1! +'! .33! 10'?9(\! .(! 0-S-.3-/!T)! +,-! 0-/?:+&'*! &*! .*+&7?T&U?&+&*!

.*/! >BaK<! (&1*.3(! &*! *-?0'*(! '2! +,-! +,.3.4?(! LO&1?0-(! ""! G7%M! .(! Z-33! .(! &*! +,-!

:'0+-]!.*/!&*!'+,-0!0-1&'*(!'2!+,-!T0.&*$!J*!.*&4.3(!'2!+0-.+4-*+!10'?9(!G\!%!.*/!;!Z-!

.3('! 2'?*/!.*! &*:0-.(-(! &*!*-?0'*!/-*(&+)\! (,'Z-/!T)!:'49.0&('*!'2! +,-!.*+&7a-?a!

&44?*'(+.&*&*1!T-+Z--*!+0-.+-/!.*/!?*+0-.+-/!AE=JJ!4&:-!LO&1?0-(!""!G7%M$!O'0!+,-!

.*&4.3(! '2! 90'+':'3! C\! &*! Z,&:,! '3/-0! 4&:-! Z-0-! +0-.+-/! Z&+,! ,&1,-0! /'(-! '2! J/(!

-*5)4-!L#Y!41_[1M\!.(!-]9-:+-/\!+,-0-!Z.(!'*3)!.!(4.33!&*:0-.(-!&*!*-?0'*!/-*(&+)!&*!

(-S-0.3!T0.&*!.0-.(!LO&1?0-!""!%Mh!&*/--/\!+,-!+0-.+4-*+!'2!R!4'*+,7'3/!4&:-!Z.(!*'+!

.(!-22&:&-*+!.(!-.03&-0! +&4-!9'&*+($!>,&(! &(! 3&[-3)!/?-!+'! +,-! 2.:+! +,.+! +,-! +,-0.9)!Z.(!

(+.0+-/!+''!3.+-\!Z,-*!+,-!*-?0'/-1-*-0.+&'*!Z.(!.30-./)!+''!./S.*:-/$!J*!.//&+&'*\!

4&:-! T-3'*1&*1! +'! .33! +,-! KI>! 90'+':'3(! (,'Z-/! .! :3-.0! .4-3&'0.+&'*! &*! +,-!

.(+0'13)'(&(\! .(! 0-S-.3-/! T)! .*+&7QOGE\! &*! (-S-0.3! 0-1&'*(! '2! +,-! T0.&*! .(! &*! +,-!

+,.3.4?(\! :'0+-]! .*/! T0.&*! (+-4! LO&1?0-(! ""! G7%M$! `-! .*.3)5-/! +,-! &*23.44.+'0)!

0-(9'*(-(!&*!+,-!+,.3.4?(\!:'0+-]!.*/!T0.&*!(+-4\!T)!9-02'04&*1!.*+&7C;8V!.*+&T'/)!

(+.&*&*1\! .! 4.0[-0! 2'0! +,-! &*2&3+0.+&'*! '2! .:+&S.+-/! 4.:0'9,.1-($! >,-! +0-.+-/! 4&:-!

(,'Z-/!(&1*&2&:.*+!0-/?:+&'*!&*!4.:0'9,.1-!&*2&3+0.+&'*!&*!.33!'2!+,-!0-1&'*(!'2!T0.&*!

.*.3)5-/! .(! :'49.0-/! +'! ?*+0-.+-/! AE=JJ! 4&:-! +,.+! &*(+-./! (,'Z-/! .! (-S-0-!

&*23.44.+&'*!LO&1?0-(!""!G7%M$!>'1-+,-0!+,-(-!/.+.!/-4'*(+0.+-!+,.+!KI>!&(!.!10-.+!

.990'.:,! +,.+! .33'Z(! +'! 'T+.&*! .! 9.0+&.3! :'00-:+&'*! '2! *-?0'9.+,'3'1&:.3! /-2-:+(! &*!



! 88!

AE=! JJ!T0.&*!.*/! &49'0+.*+3)\! +,&(! &(! +0?-!-S-*! 2'0! +,-! +0-.+4-*+!'2! +,-!'3/-0!4&:-$!

J*/--/\! '3/!4&:-! L10'?9! CM! -S-*!Z,-*! +0-.+-/! '*:-! -S-0)! R! /.)(! (,'Z-/! /-2&*&+-!

.4-3&'0.+&'*!'2! +,-!T0.&*!9,-*'+)9-$! J+! &(! &*+-0-(+&*1! +'!*'+-! +,.+! +,-! 3'Z-0!/'(-!'2!

&*2?(-/! J/(! -*5)4-! L#$"!41_[1M! Z&+,! +,-! 3'*1-(+! &*+-0S.3! +&4-! '2! +0-.+4-*+! L'*:-!

-S-0)!R!/.)(M\!./4&*&(+0.+-/!2'0!.!90'3'*1-/!9-0&'/!LR!4'*+,(!'2!+0-.+4-*+h!10'?9!;M!

Z.(!.3('!-22&:&-*+! +'! 3-./!+'!.*! &490'S-4-*+! &*! +,-!Ca=!9,-*'+)9-!'2! +,-(-! +0-.+-/!

./?3+!4&:-$!!!

!

!

!"



! 8R!

!

)7H=/5!JJ,!2538=5!:6!0;5!*+'!B./X5/3!.605/!&2"!74!<-'!AA!B785!

\#]! G*.3)(&(! '2! +,-! Ca=! 4.0[-0! 0-(:?-! .2+-0! KI>! &*! 10'?9(! G! .*/! %! '2! 4&:-!

J44?*',&(+':,-4&(+0)!LJHCM!.*/!&44?*'23?'0-(:-*:-!LJOM!'2!Ca=!4.0[-0(!'*!T0.&*!(-:+&'*(!

'2! !"#)_7! 4&:-! +0-.+-/! .(! &*/&:.+-/! .*/! '2! :'*+0'3! Z&3/! +)9-! .*/! ?*+0-.+-/!4&:-$! I-(:?-! '2!
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-22-:+! &*!4&:-!Z&+,!13):'1-*!(+'0.1-!/&(-.(-!+)9-!JJ$!H?4$!A'3$!Q-*-+$!V\!"#NPb"#P@!

L#XXXM$!

!!

PP$!A&0.*/.\! =$! I$! -+! .3$! J*2?(&'*! '2! 0-:'4T&*.*+! ,?4.*! .:&/! 9,&*1'4)-3&*.(-! &*+'!

a&-4.**^E&:[!/&(-.(-!4&:-!3-./(!+'!S&(:-0.3\!T?+!*'+!*-?0'3'1&:.3\!:'00-:+&'*!'2!+,-!

9.+,'9,)(&'3'1)$!OG=K%!v$!1L\!#XVV^#XXP!L"YYYM$!
!

P8$!C0.4-0\!C$!<$! -+!.3$!%&'90'/?:+&'*!'2!,?4.*!-*5)4-(! &*! +0.*(1-*&:! +'T.::'$!G4$!

aF!G:./$!=:&$!RX"\!8"^R#!L#XX8M$!

!

PR$! d'0*2-3/\! =$! <)('('4.3! -*5)4-! +.01-+&*1$! %&':,-4$! =':$! >0.*($! #V\! @8R^@RN!
L#XXYM$!

!

PV$! H&33-7I-,2-3/\! G$! A.**'(-! 879,'(9,.+-! 0-:-9+'0(! &*! ('0+&*1! .*/! +0.*(9'0+! '2!
3)('('4.3!-*5)4-($!%&':,&4$!%&'9,)($!G:+.!#"N#\!#RR^#XN!L#XXPM$!

!

PX$!G:,'0/!;>\!%0'+!OK\!%-33!CK\!.*/!=3)!`=$!H?4.*!e713?:?0'*&/.(-6!(%')()*!:3-.0.*:-!

.*/!(%')(+,*!?9+.[-!T)!.!13):'90'+-&*!0-:'1*&+&'*!()(+-4!'*!0-+&:?3'-*/'+,-3&.3!:-33($!

-.//h#P6"8Xb"RV'L#XRVM$!

!

 8Y$! %.0+'*! a`-+! .3$! I-93.:-4-*+! +,-0.9)! 2'0! &*,-0&+-/! -*5)4-! /-2&:&-*:)b!!!

4.:0'9,.1-! +.01-+-/! 13?:':-0-T0'(&/.(-! 2'0! Q.?:,-0u(! /&(-.(-$! $' 0%1/' 2'

3."4hKJL6#N8Nb#NRYL#XX#M$!!

 !

 8#$! <&47A-3&.! KI\! .*/! d0'**! ;O$! C?00-*+! -*5)4-! 0-93.:-4-*+! +,-0.9)! 2'0! +,-!

+0-.+4-*+!'2!3)('('4.3!(+'0.1-!/&(-.(-($!&."(5+,'6%%4hKP6NNVbNPP!L"YYXM$!!

 !

 !



! RV!

 8"$!d.[[&(!K;!-+!.3$!K*5)4-70-93.:-4-*+!+,-0.9)!&*!4?:'9'3)(.::,.0&/'(&(!J$!$'0%1/'2''

3."4h@NN6#V"b#VV!L"YY#M$!!

!

8@$!A?-*5-0!v\!-+!.3$!G!9,.(-!JJ_JJJ!:3&*&:.3!(+?/)!'2!-*5)4-!0-93.:-4-*+!+,-0.9)!!!!!!

Z&+,!&/?0(?32.(-!&*!4?:'9'3)(.::,.0&/'(&(!JJ!LH?*+-0!()*/0'4-M!7.%.+'3."4hP6N8Pb!!!

NR@!L"YY8M$!
!

8N$! i&.! H\! A.'! W\! .*/! ;.S&/('*! %<$! >,-! HJl! >.+! 90'+-&*! +0.*(/?:+&'*! /'4.&*!

&490'S-(! +,-! T&'/&(+0&T?+&'*! '2! e713?:?0'*&/.(-! -]90-((-/! 20'4! 0-:'4T&*.*+! S&0.3!
S-:+'0($!$5+'8(*+.9:%*/4h#X68NYb8NN!L"YY#M$!

!

8P$! =,?*^&! >'4.+(?! -+! .3\! K*,.*:-4-*+! '2! ;0?1! ;-3&S-0)6! K*5)4-70-93.:-4-*+!

>,-0.9)!2'0!A?0&*-!A'0U?&'!G!=)*/0'4-!A'3!>,-0$!#VL8M6!#YXNb##Y"!L"Y#YM$!

!
88$!<$!G$!C3.0[-\!v$!K$!`0.&+,\!A$!%-:[!-+!.3$\!É<'*17+-04!-22&:.:)!.*/!(.2-+)!'2!3.0'*&/.(-!

&*!+,-!+0-.+4-*+!'2!4?:'9'3)(.::,.0&/'(&(!J\Ñ!E-/&.+0&:(\!S'3$!#"@\!*'$!#\!99$!""Xb"NY\!

L"YYXM$!
!

8R$! H$! H.0./.\! H$! B:,&Z.\! A$! a.[.4?0.! -+! .3$\! É<.0'*&/.(-! 0-93.:-4-*+! +,-0.9)!

&490'S-(!4)':.0/&.3! 2?*:+&'*! &*!4?:'9'3)(.::,.0&/'(&(! J\Ñ!A'3-:?3.0! Q-*-+&:(! .*/!

A-+.T'3&(4\!S'3$!#Y@\!*'$!@\!99$!"#Pb"#X!L"Y##M$!

!

8V$! G$! >)3[&7=5)4.*([.\! v$! A.0?:,.\! G$! v?0-:[.\! A$! =):5-Z([.\! .*/! %$! C5.0+'0)([.\!

ÉK22&:.:)! '2! 0-:'4T&*.*+! ,?4.*!W7<&/?0'*&/.(-! L3.0'*&/.(-M! '*! 0-(+0&:+-/! 0.*1-!'2!

4'+&'*!'2!?99-0!-]+0-4&+&-(!&*!4?:'9'3)(.::,.0&/'(&(!+)9-!&!9.+&-*+(\Ñ!
v'?0*.3!'2!J*,-0&+-/!A-+.T'3&:!;&(-.(-\!S'3$!@@\!*'$!"\!99$!#P#b!#PR!L"Y#YM$!

!

8X$!%?00'Z!>$!G$!.*/!<-(3&-!a$!;$\!ÉI-S&-Z!'2!+,-!?(-!'2!&/?0(?32.(-!&*!+,-!+0-.+4-*+!'2!

4?:'9'3)(.::,.0&/'(&(!JJ\Ñ!%&'3'1&:(\!S'3$!"\!99$!@##b@"Y!L"YYVM$!

!

RY$! %.1-Z./&! =$! ! H'4-! +0-.+4-*+!Z&+,! K3.90.(-! .*/!a.13.5)4-! &(! (.2-! &*! 9.+&-*+(!

Z&+,!4?:'9'3)(.::,.0&/'(-(!+)9-(!JJ!.*/!lJ\!0-(9-:+&S-3)$!v!J*,-0&+!A-+.T!;&(!@#6R@@^

R@RL"YYVM$!
!

R#$!H.04.+5!E$\!-+!.3$\!É<'*1+-04!2'33'Z7?9!'2!-*/?0.*:-!.*/!(.2-+)!'?+:'4-(!/?0&*1!

-*5)4-! 0-93.:-4-*+! +,-0.9)! 2'0! 4?:'9'3)(.::,.0&/'(&(! lJ6! 2&*.3! 0-(?3+(! '2! +,0--!

:3&*&:.3!(+?/&-(!'2!0-:'4T&*.*+!,?4.*!a7.:-+)31.3.:+'(.4&*-!N7(?32.+.(-\Ñ!A'3-:?3.0!

Q-*-+&:(!.*/!A-+.T'3&(4\!S'3$!XN\!*'$!N\!99$!N8XbNRP!L"YYVM$!

!

R"$!A.+5*-0!B$! -+! .3$!K*5)4-!0-93.:-4-*+! &490'S-(!.+.]&:!1.&+! .*/!:-*+0.3!*-0S'?(!
()(+-4! ,&(+'9.+,'3'1)! &*! .! 4'?(-! 4'/-3! '2! 4-+.:,0'4.+&:! 3-?['/)(+0'9,)$! A'3$!

>,-0$\!#R\!8YYb8Y8!L"YYXM$!

!
!

R@$! l'13-0\! C$! -+! .3$! DS-0:'4&*1! +,-! T3''/bT0.&*! T.00&-0! Z&+,! ,&1,7/'(-! -*5)4-!

0-93.:-4-*+!+,-0.9)!&*!4?0&*-!4?:'9'3)(.::,.0&/'(&(!lJJ$!E0':$!a.+3!G:./$!=:&$!B=G\!
#Y"\!#NRRRb!#NRV"!L"YYPM$!

!

!

RN$! A?-*5-0\! v! -+! .3$! G! 9,.(-! J_JJ! :3&*&:.3! +0&.3! '2! -*5)4-! 0-93.:-4-*+! +,-0.9)! &*!

4?:'9'3)(.::,.0&/'(&(! JJ! LH?*+-0! ()*/0'4-M$! A'3$! Q-*-+$! A-+.T$\! QR\! @"Xb@@R!
L"YYRM$!



! RX!

!

75. Garcia AR et al. E0-:3&*&:.3! /'(-! 0.*1&*1! (+?/&-(! 2'0! -*5)4-! 0-93.:-4-*+!
+,-0.9)!Z&+,! &/?0(?32.(-! &*!.![*':[7'?+!4'?(-!4'/-3!'2!AE=! JJ$!A'3-:?3.0!Q-*-+&:(!

.*/!A-+.T'3&(4!X#!#V@b#XYL"YYRM$!

!

76. Brooks DA. et al. =&1*&2&:.*:-! '2! &44?*-! 0-(9'*(-! +'! -*5)4-70-93.:-4-*+!
+,-0.9)! 2'0! 9.+&-*+(! Z&+,! .! 3)('('4.3! (+'0.1-! /&('0/-0$! >IKa;=! &*! A'3-:?3.0!

A-/&:&*-!l'3$X!a'$#Y!L"YY@M$!

!
RR$!;&:[('*!E$!-+!.3$!J44?*-!+'3-0.*:-!&490'S-(!+,-!-22&:.:)!'2!-*5)4-!0-93.:-4-*+!

+,-0.9)!&*!:.*&*-!4?:'9'3)(.::,.0&/'(&(!J$!v$!C3&*$!J*S-(+$!##V6"V8V!"VR8!L"YYVM$!
!

RV$! %.0+'*\! a$`$! -+! .3$! I-93.:-4-*+! +,-0.9)! 2'0! &*,-0&+-/! -*5)4-! /-2&:&-*:)!

4.:0'9,.1-! +.01-+-/! 13?:':-0-T0'(&/.(-! 2'0! Q.?:,-0j(! /&(-.(-$! a$! K*13$! v$! A-/$!

@"N6#N8Nb#NRY!L#XX#M$!

!

RX$! %0''[(! ;G! -+! .3$! K*5)4-! 0-93.:-4-*+! +,-0.9)! &*! 4?:'9'3)(.::,.0&/'(&(! lJ6!
-S&/-*:-! 2'0! &44?*-!0-(9'*(-(!.*/!.3+-0-/!-22&:.:)!'2! +0-.+4-*+! &*!.*&4.3!4'/-3($!

%&':,&4!%&'9,)(!G:+.h!#@8#6!"Y@b#8!L#XXRM$!
!

VY$! A&-T.:,! K$! -+! .3$! A.*.1-4-*+! '2! &*2?(&'*70-3.+-/! 0-.:+&'*(! +'! -*5)4-!

0-93.:-4-*+! +,-0.9)! &*! .! :','0+! '2! 9.+&-*+(!Z&+,!4?:'9'3)(.::,.0&/'(&(! /&('0/-0($!
J*+$!v$!C3&*$!E,.04.:'3$!>,-0$!NR\!99$!=#YYb=#Y8!L"YYXM!

!

V#$! %?0+'*!%d! -+! .3$! ! J*:&/-*:-! .*/! +&4&*1! '2! &*2?(&'*70-3.+-/! 0-.:+&'*(! &*! 9.+&-*+(!

Z&+,!4?:'9'3)(.::,.0&/'(&(!+)9-!JJ!LH?*+-0!()*/0'4-M!'*!&/?0(?32.(-!+,-0.9)!&*!+,-!

0-.37Z'03/!(-++&*16!.!9-0(9-:+&S-!20'4!+,-!H?*+-0!D?+:'4-!=?0S-)!LHD=M$!A'3!Q-*-+!
A-+.Th#Y@6!##@e"Y!L"Y##M$!

!

V"$! A?-*5-0\! v$! K*5)4-! 0-93.:-4-*+! +,-0.9)! &*! 4?:'9'3)(.::,.0&/'(&(! +)9-! JJ!
LH?*+-0!()*/0'4-M6!.!90-3&4&*.0)!0-9'0+$!G:+.$!E.-/&.+0$!=?993$\!X#\!XVbXX!L"YY"M$!

!

V@$!C.0/'*-\!A$!-+!.3$!C'00-:+&'*!'2!H?*+-0!()*/0'4-! &*! +,-!AE=JJ!4'?(-!4'/-3!T)!

GGl"_V74-/&.+-/!1-*-!/-3&S-0)$!H?4$!A'3$!Q-*-+$\!#P\!#""Pb#"@8!L"YY8M$!

!
VN$! %0'*&['Z([&\! G$A! -+! .3$! D9-*72&-3/! T-,.S&'0! '2! ,'?(-!4&:-! (-3-:+&S-3)! T0-/! 2'0!

,&1,!S'3?*+.0)!Z,--370?**&*1$!%-,.S$!Q-*-+$\!@#\!@YXb@#8!L"YY#M$!

!
VP$!Monville C. et al.. Comparison of incremental and accelerating protocols of the rotarod 

test for the assessment of motor deficits in the 6- OHDA model. J Neurosci Methods 158, 

219-223(2006). 

 

86. <-&! %$ -+! .3$! D:?3.0! E,-*'+)9-! &*! .! A'?(-! Q-*-! d*':['?+! A'/-3! 2'0! J*2.*+&3-!

a-?0'*.3!C-0'&/7<&9'2?(:&*'(&($!v$!a-?0'(:&$!I-(hVN6##@Xb##NX!L"YY8M$!
!

VR$!A?-*5-0!v$!>,-!0'3-!'2!-*5)4-!0-93.:-4-*+!+,-0.9)!&*!(-S-0-!H?*+-0!()*/0'4-7

.*!-]9-0+!9.*-3!:'*(-*(?($!K?0!v!E-/&.+0$h#R#L#M6#V#7V!L"Y#"M. 
 

 

88. A?-*5-0! v! -+! .3$! <'*17+-04\! '9-*73.T-3-/! -]+-*(&'*! (+?/)! '2! &/?0(?32.(-! &*! +,-!

+0-.+4-*+!'2!H?*+-0!()*/0'4-$!Q-*-+!A-/$h#@L"M6XP7#Y#!L"Y##M$!

!



! VY!

!

VX$!%3.*5\! v$!-+!.3$!I-S-0(.3!'2!9-0&9,-0.3!.*/!:-*+0.3!*-?0.3!(+'0.1-!.*/!.+.]&.!.2+-0!

0-:'4T&*.*+! -*5)4-! 0-93.:-4-*+! +,-0.9)! &*! .39,.74.**'(&/'(&(! 4&:-$! H?4$! A'3$!
Q-*-+$\!#R\!@N@Rb@NNP!L"YYVM$!

!

XY$! G0:,-0\! J$A$! -+! .3$! A?3+&93-! 2'04(! '2! &/?0'*.+-! "7(?39,.+-! (?39,.+.(-! &*! ,?4.*!

+&((?-(!.*/!T'/)!23?&/($!%&':,&4$!%&'9,)($!G:+.\!RYV\!#@Nb#NY!L#XV"M$!

!

!

X#$! E.0[&*('*7<.Z0-*:-\! K! G*.3)(&(! '2! *'04.3! .*/! 4?+.*+! &/?0'*.+-7"7(?39,.+.(-!
:'*2'04.+&'*$!%&':,-4$!v$\!@V8\!@XPbNYY!L"YYPM$!

!

X"$! D0&&\! d$D$! -+! .3$! ;-2&*&*1! +,-! 9.+,Z.)! 2'0! >.+74-/&.+-/! /-3&S-0)! '2! T-+.!

13?:?0'*&/.(-!&*!:?3+?0-/!:-33(!.*/!AE=!lJJ!4&:-$!A'3$!>,-0$\!#"\!@NPb@P"!L"YYPM$!

!

!

!

!
!

!

!

!

!

!

!

!

!

!

!

!

!



! V#!

-#2"!J!

C7.S5053! <5>>70=3! 0?95! 1! 74@=853! 8:H4707T5! @?36=4807:4!

0;/:=H;!0.=U@5954@540!B58;.473B!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!



! V"!

#$'"2#*"!

!

Q0'Z&*1! -S&/-*:-! (?11-(+! :'4'0T&/&+)! T-+Z--*! /&.T-+-(! 4-33&+?(! L;AM! .*/!

G35,-&4-0u(!/&(-.(-!LG;Mh!&*/--/\!/&.T-+&:!9.+&-*+(!(,'Z!&*:0-.(-/!0&([!'2!/-S-3'9&*1!

G;! .*/! :'1*&+&S-! /-2&:&+(\! Z,&3-\! G;! 9.+&-*+(! (,'Z! &49.&0-/! &*(?3&*! 2?*:+&'*! .*/!

13?:'(-! 4-+.T'3&(4$! ! H'Z-S-0\! +,-! 4'3-:?3.0! 4-:,.*&(4(! 3&*[&*1! +,-(-! +Z'!

/&('0/-0(!.0-! (+&33! *'+! 2?33)!?*/-0(+''/$! !H-0-\!Z-!,)9'+,-(&5-! +,.+!;A! &*/?:-(! +.?!

,)9-09,'(9,'0)3.+&'*!1-*-0.+&*1!+,-!:'1*&+&S-!/-:3&*-!'T(-0S-/!&*!G;$!!J*+-0-(+&*13)\!

'?0!0-(?3+(!(,'Z!+,.+!&*/?:+&'*!'2!+)9-!#!;A!T)!(+0-9+'5'+':&*!L=>cM!./4&*&(+0.+&'*!

&*!`>!4&:-!(?99'0+!'?0!,)9'+,-(&(!(,'Z&*1\!&*!+,-(-!4&:-\!+.?!,)9-09,'(9,'0)3.+&'*\!

/-:0-.(-/! .:+&S&+)! '2! +,-! J*(?3&*! I-:-9+'0! LJIM_EJ@d_Gd>! 9.+,Z.)! .*/! &*:0-.(-/!

9,'(9,'0)3.+&'*!'2!13):'1-*!()*+,.(-![&*.(-!@e!LQ=d@eM\!.![&*.(-!(+0'*13)!&*S'3S-/!

&*! +,-!9.+,'1-*-(&(!'2!G;$! !G+! +,-!T-,.S&'0.3! 3-S-3(\!`>7=>c!4&:-! (,'Z-/! 3-.0*&*1!

.*/!4-4'0)! /-2&:&+($! J49'0+.*+3)\!Z,-*! +)9-! #!;A!Z.(! &*/?:-/! &*! [*':['?+!4&:-!

3.:[&*1! +.?! 90'+-&*(! L,-0-! 0-2-00-/! .(! 4+.?dD! =>cM\! +,-! T-,.S&'0.3! .*/! :-33?3.0!

9,-*'+)9-(! 2'?*/! &*! `>7=>c! 4&:-! Z-0-! *'+! 'T(-0S-/$! G((':&.+-/! Z&+,! +,-(-!

:'1*&+&S-!/-2&:&+(\!`>7=>c!4&:-!/&(93.)-/!.!(&1*&2&:.*+!/-:0-.(-!'2!()*.9+&:!4.0[-0($!!

DS-0.33\! '?0! 0-(?3+(! &*/&:.+-! +,.+! +.?! 9,'(9,'0)3.+&'*! &(! .! :0&+&:.3! .*/! -((-*+&.3!

4'3-:?3.0!4-:,.*&(4!?*/-03)&*1!+,-!3&*[!T-+Z--*!;A!.*/!G;$!

!

!

!

!

!

!

!

!



! V@!

A+"2(CD*"A(+!

!

1I!C7.S5053!<5>>70=3!.4@!/73X!:6!#>V;57B5/!C735.35I!

>,-! &*:&/-*:-! .*/! 90-S.3-*:-! '2! .1-70-3.+-/! *-?0'/-1-*-0.+&S-! .*/! 4-+.T'3&:!

/&('0/-0(!&(!10'Z&*1!/?-!+'!.*!&*:0-.(-!'2!3&2-!-]9-:+.*:)!'2!+,-!,?4.*!9'9?3.+&'*!L#7

VM$!;&.T-+-(!A-33&+?(!L;AM!&(!+,-!4'(+!:'44'*!4-+.T'3&:!/&('0/-0\!:,.0.:+-0&5-/!T)!

,)9-013):-4&.! 0-(?3+&*1! 20'4! /-2-:+&S-! &*(?3&*! (-:0-+&'*! '0! &*(?3&*! .:+&'*$! J*! *'*!

9.+,'3'1&:.3! :'*/&+&'*(\! +,-! 9-0(&(+-*+3)! -3-S.+-/! T3''/! 13?:'(-! 3-S-3(! :.?(-! +,-!

0-3-.(-! '2! .//&+&'*.3! &*(?3&*! 20'4! +,-! 9.*:0-.(\! +'! (+&4?3.+-! 13?:'(-! ?9+.[-! &*!

9-0&9,-0.3!'01.*(!(?:,!.(!4?(:3-!.*/!3&S-0$!L"7RM$!

;A! .0&(-(! 20'4! .! :'4T&*.+&'*! '2! 1-*-+&:! .*/! -*S&0'*4-*+.3! 2.:+'0(! :.?(&*1! +,-!

2.&3?0-! '2! 9.*:0-.+&:! T-+.7:-33(! +'! 90'/?:-! (?22&:&-*+! &*(?3&*\! .*/! +,?(! 4.&*+.&*!

./-U?.+-!&*(?3&*!(-:0-+&'*!+'!90-S-*+!,)9-013):-4&.!$!>,-0-!-]&(+!+Z'!4.^'0!:3&*&:.33)!

/-2&*-/! 2'04(! '2! /&.T-+-(6! >)9-! J! .*/! JJ\!Z,&:,! (,.0-! (&4&3.0! /&.1*'(&(\! ()49+'4(\!

:.?(-(\! .*/! :'493&:.+&'*($! >)9-! J! ;&.T-+-(\! '0! &*(?3&*7/-9-*/-*+! /&.T-+-(\! &(! .*!

.?+'&44?*-!/&(-.(-!Z,-0-!+,-!&44?*-!()(+-4!.++.:[(!.*/!/-(+0')(!9.*:0-.+&:!T-+.7

:-33($! ! P7#Ym! '2! /&.T-+&:! 9.+&-*+(! .0-! .22-:+-/! T)! +)9-! #! /&.T-+-(\! :,.0.:+-0&5-/! T)!

&*(?3&*! /-2&:&-*:)$! J*! +)9-! J\! 9.+&-*+(! -&+,-0! :'493-+-3)! (+'9!4.[&*1! &*(?3&*! '0! +,-)!

'*3)!4.[-!.!S-0)!(4.33!.4'?*+!'2!+,-!,'04'*-!L#7P7XM$!!

>)9-! JJ! ;&.T-+-(! '0! *'*7&*(?3&*7/-9-*/-*+! /&.T-+-(! +-*/(! +'! /-S-3'9! 10./?.33)! &*!

3.+-0! 3&2-$! J+! &(! .3('! [*'Z*! .(! É4.+?0&+)Ñ! '0! É./?3+7'*(-+Ñ! /&.T-+-($! ;&.T-+-(! >)9-! JJ!

.::'?*+(! 2'0! XY! 9-0:-*+! '2! .33! 9-'93-! Z&+,! /&.T-+-(! LP\8\VM$! >)9-! "! /&.T-+-(! &(!

:,.0.:+-0&5-/! T)! +,-! :'4T&*.+&'*! '2! 9-0&9,-0.3! &*(?3&*! 0-(&(+.*:-! .*/! &*./-U?.+-!

&*(?3&*! (-:0-+&'*! T)! 9.*:0-.+&:! T-+.! :-33($! J*(?3&*! 0-(&(+.*:-\! .++0&T?+-/! +'! -3-S.+-/!

3-S-3(! '2! 20--! 2.++)! .:&/(! &*! 93.(4.\ Z,'(-! .::?4?3.+&'*! .99-.0(! +'! &*+-02-0-! Z&+,!

&*(?3&*! (&1*.3&*1\! 3-./(! +'! /-:0-.(-/! 13?:'(-! +0.*(9'0+! &*+'! 4?(:3-! :-33(\! -3-S.+-/!



! VN!

,-9.+&:!13?:'(-!90'/?:+&'*\!.*/! &*:0-.(-/!T0-.[/'Z*!'2! 2.+$! J*! +,&(! :'*/&+&'*! +,-!e!

:-33(! .0-!*'! 3'*1-0! .T3-! +'! (-:0-+-! (?22&:&-*+! &*(?3&*! +'! 'S-0:'4-! &*(?3&*! 0-(&(+.*:-$!

>,-!(+0'*1-(+!2.:+'0(!'0!:.?(-(!'2!+)9-!JJ!/&.T-+-(!.0-!2.4&3)!,&(+'0)!'2!/&.T-+-(!.*/!

'T-(&+)$!J*!a'0+,!G4-0&:.\!VYm!'2!+,'(-!/&.1*'(-/!.0-!'S-0Z-&1,+$!DS-0!#R8!4&33&'*!

9-'93-!.0-!.22-:+-/!Z&+,!;A!&*!+,-!Z'03/!.*/!&+!&(!-(+&4.+-/!+'!0-.:,!@88!4&33&'*(!&*!

"Y@Y\!&+!&(!.4'*1!+,-!4'(+!:'44'*!:.?(-(!'2!/-.+,!.*/!/&(.T&3&+)!&*!a'0+,!G4-0&:.!

.*/!K?0'9-!LXM$!!

J*! /&.T-+-(! 4-33&+?(! +,-! ,)9-013):-4&.! &(! .((':&.+-/! Z&+,! 4&:0'S.(:?3.0! .*/!

4.:0'S.(:?3.0! :'493&:.+&'*(\! 0-+&*'9.+,)\! *-9,0'9.+,)\! *-?0'9.+,)! .*/!

:.0/&'S.(:?3.0!/&(-.(-(\!Z,'(-!(-S-0&+)!/-9-*/(!T)!+)9-!'2!/&.T-+-(!.*/!'*!+,-!.1-!'2!

&+(! '*(-+$! J*! :0'((7(-:+&'*.3! (+?/&-(\! ;A! &(! [*'Z*! .(! 0&([! 2.:+'0(! 2'0! .33! S.(:?3.0!

/&(-.(-(\! &*:3?/&*1! S.(:?3.0! /-4-*+&.! L#7"M$! J*! 9.0+&:?3.0\! &*! >)9-! #! /&.T-+-(! +,-!

.((':&.+&'*! T-+Z--*! :'1*&+&S-! :,.*1-(! &(! (,'Z*! T)! .!4&3/! +'!4'/-0.+-! (3'Z&*1! '2!

4-*+.3!(9--/!.*/!.!/&4&*&(,-/!4-4'0)!.*/!4-*+.3!23-]&T&3&+)!.*/!*-?0'*.3!3'((!L@7P\RM!\!

Z,-0-.(! &*! +)9-! "! /&.T-+-(! :'1*&+&S-! :,.*1-(! 4.&*3)! .22-:+! 3-.0*&*1! .*/! 4-4'0)!

90':-((&*1!(9--/!.++-*+&'*!.*/!9():,'4'+'0!2?*:+&'*(!LN7VM$!!!

K9&/-4&'3'1&:.3! (+?/&-(! (,'Z! +,.+! 9-'93-! .22-:+-/! T)! /&.T-+-(! ,.S-! ,&1,-0! 0&([! +'!

/-S-3'9! G35,-&4-0j(! /&(-.(-! LG;M! :'49.0-/! +'! ,-.3+,)! '*-(! L#\"\#Y7#NM$! J*+-0-(+&*13)\!

3.+-7'*(-+!'2!G35,-&4-0j(!/&(-.(-!&(!:,.0.:+-0&5-/!*'+!'*3)!T)!.!:'1*&+&S-!.*/!4-4'0)!

/-:3&*-! T?+! .3('! T)! S.(:?3.0! 3-(&'*(\! ,)9-013):-4&.\! ,)9-0&*(?3&*-4&.\! 13?:'(-!

&*+'3-0.*:-!.*/!&*(?3&*!(&1*.3&*1!/)(2?*:+&'*(!L#PM$!>,-!.((':&.+&'*!T-+Z--*!+,-(-!+Z'!

/&('0/-0(!(?11-(+(!+,.+!;A!4.)!:'*+0&T?+-!+'!G;$!!

!

!

!



! VP!

JI!A43=>74!37H4.>74H!.4@!703!45=/.>!6=4807:4!

J*(?3&*! ,.(! &49'0+.*+! 2?*:+&'*(! &*! +,-! T0.&*\! &*:3?/&*1! 4-+.T'3&:\! *-?0'+0'9,&:\!

*-?0'4'/?3.+'0)! .*/! *-?0'-*/':0&*-! .:+&'*(! L#87"YM$! E-0&9,-0.3! &*(?3&*! &(! .:+&S-3)!

+0.*(9'0+-/!&*!+,-!T0.&*!.:0'((!+,-!T3''/bT0.&*!T.00&-0\!T?+!&+!&(!.3('!90'/?:-/!3':.33)!

&*!+,-!Ca=!L#RM$!>,-!&*(?3&*!0-:-9+'0(!LJI(M!.0-!+)0'(&*-![&*.(-(!+,.+!4-/&.+-!.!(-0&-(!

'2!(&1*.3&*1!-S-*+(!0-1?3.+&*1!.!S.0&-+)!'2!T&'3'1&:.3!90':-((-(\!&*:3?/&*1!:-33!10'Z+,\!

90'+-&*!()*+,-(&(\!.*/!13?:'(-!+0.*(9'0+!L"#7""M$!JI(!.0-!Z&/-3)!90-(-*+!&*!+,-!T0.&*!'2!

0'/-*+(! .*/! ,?4.*(\! Z&+,! ,&1,! -]90-((&'*! &*! +,-! '32.:+'0)! T?3T\! ,)9'+,.3.4?(\!

9&+?&+.0)\! ,&99':.49?(! .*/! :'0+-]$! JI(! 3':.+-/! .+! +,-! ()*.9(-! 0-1?3.+-!

*-?0'+0.*(4&++-0!0-3-.(-!.*/!0-:-9+'0(!0-:0?&+4-*+\! (?11-(+&*1!.!0'3-! 2'0! &*(?3&*! &*!

()*.9+&:! 93.(+&:&+)! L"@M$! >,-! .T?*/.*:-! '2! JI(! &*! 0-1&'*(! '2! +,-! T0.&*! &*S'3S-/! &*!

3-.0*&*1! .*/! 4-4'0)\! (?:,! .(! +,-! ,&99':.49?(! .*/! :'0+-]\! &*/&:.+-(! +,.+! &*(?3&*!

93.)(!.!:0&+&:.3!0'3-! &*!:'1*&+&S-! 2?*:+&'*($! J*/--/\! &*(?3&*!4'/?3.+-(!*-?0'*.3! 2&0&*1!

S&.! .:+&'*(!.+!dG>E! :,.**-3(\! .(!Z-33! .(\! ()*.9+&:!93.(+&:&+)\! .22-:+&*1!T'+,! 3'*17+-04!

9'+-*+&.+&'*! L<>EM! .*/! .*/! 3'*17+-04! /-90-((&'*! L<>;M$! J*(?3&*! .22-:+(! <>;! T)!

&*+-0*.3&5.+&'*!'2!GAEG!:,.**-3(!20'4!()*.9+&:!4-4T0.*-(!L"@7"PM$!!

J*! +,-! T0.&*! .(! &*! '+,-0! '01.*(\! &*(?3&*! .:+(! +,0'?1,! T&*/&*1! +'! &+(! 0-:-9+'0(h! +,&(!

+0&11-0(!+,-!.?+'9,'(9,'0)3.+&'*!'2!+,-!0-:-9+'0j(!e7(?T?*&+\! 3-./&*1!+'!T&*/&*1!.*/!

9,'(9,'0)3.+&'*! '*! +)0'(&*-! 0-(&/?-(! '2! 4?3+&93-! JI! (?T(+0.+-(\! &*:3?/&*1! &*(?3&*!

0-:-9+'0!(?T(+0.+-7#!LJI=7#M!.*/!"!LJI=7"M$!E,'(9,'0)3.+-/!JI=!90'+-&*(!+,-*!.:+&S.+-!

/'Z*(+0-.4!(&1*.3&*1!9.+,Z.)(\! &*:3?/&*1! +,-!9,'(9,.+&/)3&*'(&+'3!@7[&*.(-! LEJ@dM!

.*/! -]+0.:-33?3.0! (&1*.370-1?3.+-/! [&*.(-! LKIdM! :.(:./-(! +,.+! /&0-:+3)! 0-1?3.+-!

S.0&'?(! 9,)(&'3'1&:.3! 90':-((-(! L"8M! LO&1?0-! #M$! J*! +,-! T0.&*\! I.(7KId! .*/! AGEd!

9.+,Z.)(!,.S-!.*!&49'0+.*+!0'3-!&*!()*.9+&:!93.(+&:&+)!.*/!4-4'0)!2'04.+&'*$!!

!G! /'Z*(+0-.4! +.01-+! '2! +,-! KId! 9.+,Z.)! &(! +,-! :GAE! 0-(9'*(-! -3-4-*+! T&*/&*1!



! V8!

90'+-&*! LCIK%M\! Z,'(-! .:+&S.+&'*! &*/?:-(! (+0?:+?0.3! :,.*1-(! .((':&.+-/!Z&+,! 3'*17

+-04!4-4'0)! 2'04.+&'*! L"RM$!A'0-'S-0\! +,-! -]90-((&'*! '2! +,-(-!90'+-&*! [&*.(-(! .0-!

9'(&+&S-3)! .((':&.+-/! Z&+,! Ge! 93.U?-(! .*/! *-?0'2&T0&33.0)! +.*13-(! LaO>(M! &*! G;$\!

&*/--/\! KId#_"! .*/!AGEd! 9@V! :'73':.3&5-! Z&+,! aO>(! .*/! Ge! &*! ,&99':.49.3! .*/!

:'0+&:.3!0-1&'*(!&*!G;!T0.&*(!L"V7"XM$!!

>,-!'+,-0!(&1*.3&*1!9.+,Z.)!.:+&S.+-/!T)!+,-!:'493-]!&*(?3&*_JI!&(!+,-!EJ@d!9.+,Z.)$!

G:+&S.+-/! EJ@d! :'*S-0+(! 4-4T0.*-! 9,'(9,'3&9&/\! 9,'(9,.+&/)3&*'(&+'3! N\P7

T&(9,'(9,.+-! LEJE"M! +'! 9,'(9,.+&/)3&*'(&+'3! @\N\P7+0&(9,'(9,.+-! LEJE@M\! +,-0-T)!

3-./&*1!+'!+,-!.:+&S.+&'*!'2!Gd>$!!

Gd>!9,'(9,'0)3.+-(!.!S.0&-+)!'2!T&'3'1&:.33)!&49'0+.*+!(?T(+0.+-(!&*:3?/&*1!13):'1-*!

()*+,.(-! [&*.(-! LQ=dM! @e! .*/! +,-! 4.44.3&.*! +.01-+! '2! 0.9.4):&*! L4>DIM$! >,-!

9,'(9,'0)3.+&'*! '*! (-0&*-! X! T)! G[+! &*.:+&S.+-(! Q=d@e\! Z,&:,! *'04.33)! 90'4'+-(!

:-33?3.0!90'3&2-0.+&'*!.*/!(?0S&S.3! L@YM$!=+?/&-(!,.S-!(,'Z*!+,.+!Q=d@e!0-1?3.+-(! +.?!

9,'(9,'0)3.+&'*\!+,-!4.&*!:'49'*-*+!'2!aO>!9.+,'3'1)!&*!+,-!G;!T0.&*!L"X7@#M$!=-S-0.3!

(+?/&-(!.3('!0-9'0+-/!&49.&0-/!.:+&S&+)!'2!Q=d@e!&*!G;!T0.&*(!L@#\@R\@XM!$!

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

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

)7H=/5! 1I! A43=>74! 37H4.>74H! 9.0;Y.?$! %&*/&*1! '2! &*(?3&*! +'! &*(?3&*! 0-:-9+'0! .:+&S.+-! +Z'!

/'Z*(+0-.4!(&1*.3&*1!9.+,Z.)(!&*:3?/&*1!EJ@d!.*/!KId_AGEd(!9.+,Z.)(!!
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! VR!

KI!#>V;57B5/!C735.35!.4@!0.=!9/:05743!

G35,-&4-0j(! /&(-.(-! LG;M! &(! .! *-?0'/-1-*-0.+&S-! /&('0/-0! :,.0.:+-0&5-/! T)!

90'10-((&S-!4-4'0)!3'((\!(9.+&.3!/&('0&-*+.+&'*\!/-+-0&'0.+&'*!'2!&*+-33-:+?.3!:.9.:&+)!

.*/! 10./?.3! *-?0'*.3! 3'((! L@"M$! ! >,&(! 3'((! 0-(?3+(! &*! (-S-0-! .+0'9,)! '2! +,-! .22-:+-/!

0-1&'*(\! &*:3?/&*1!/-1-*-0.+&'*! &*! +,-! +-49'0.3! 3'T-!.*/!9.0&-+.3! 3'T-\!.*/!9.0+(!'2!

+,-!20'*+.3!:'0+-]!.*/!:&*1?3.+-!1)0?($!G;!&(!+,-!4'(+!90-S.3-*+!:.?(-!'2!/-4-*+&.!&*!

,?4.*(! Z&+,! ,&1,! &*:&/-*:-! &*! +,-! -3/-03)! 9'9?3.+&'*\! .22-:+&*1! 'S-0! @P! 4&33&'*!

9-'93-!+,0'?1,'?+!+,-!Z'03/!L@PM$!G33!G;!:.(-(!.0-!4.0[-/!T)!+,-!.::?4?3.+&'*!'2!+Z'!

3-(&'*(! &*! +,-! T0.&*h! É93.U?-(Ñ\! :'*(&(+&*1! T)! .110-1.+-(! '2! Ö7.4)3'&/! 90'+-&*(\! .*/!

É+.*13-(Ñ\! :'49'(-/! T)! ,)9-09,'(9,'0)3.+&'*! '2! +.?! Z&+,! +,-! :'*(-U?-*+!

&*23.44.+&'*!.*/!3'((!'2!*-?0'*(!L@"7@8M$!Ge!9-9+&/-(!.0-!*.+?0.3!90'/?:+(!'2!.4)3'&/!

90-:?0('0!90'+-&*!LGEEM!4-+.T'3&(4!:'*(&(+&*1!'2!@8!+'!N@!.4&*'!.:&/($!A'*'4-0(!'2!

GeNY! .0-! 4'0-! 90-S.3-*+! +,.*! +,-! .110-1.+&'*790'*-! .*/! /.4.1&*1! GeN"! (9-:&-!

LO&1?0-!"M$!>,-!.4)3'&/7e!LGeM!9-9+&/-!&(!/-0&S-/!S&.!90'+-'3)(&(!20'4!GEE\!.!+)9-!#!

+0.*(4-4T0.*-!90'+-&*$!GEE!:.*!T-!90':-((-/!T)!'*-!'2! +Z'!90'+-'3)+&:!9.+,Z.)(6!

*'*7.4)3'&/'1-*&:! .*/! .4)3'&/'1-*&:! 9.+,Z.)! L@"7@@M$! J*! +,-! *'*7.4)3'&/'1-*&:!

9.+,Z.)\!GEE!&(!:3-.S-/!T)!!.7(-:0-+.(-$!>,0--!-*5)4-(!Z&+,!.7(-:0-+.(-!.:+&S&+)!,.S-!

T--*!&/-*+&2&-/\!.33!T-3'*1&*1!+'!+,-!G;GA!2.4&3)$!>,-!.:+&S&+)!'2!.7(-:0-+.(-!0-3-.(-(!

+Z'! 20.14-*+(\! +,-! 3.01-0! -:+'/'4.&*! L(GEE.M! .*/! +,-! (4.33-0! :.0T'])7+-04&*.3!

20.14-*+!LCV@M$!>,-!20.14-*+!CV@!:.*!.3('!T-!:3-.S-/!T)!17(-:0-+.(-!+'!1-*-0.+-!E@$!

J*! +,-! *'*7.4)3'&/'1-*&:! 9.+,Z.)\! GEE! 90'+-&*(! .0-! :3-.S-/! T)! +,-! e7(-:0-+.(-!

%GCK#! Le7(&+-! GEE7:3-.S&*1! -*5)4-! #M\! 0-3-.(&*1! .*! -:+'/'4.&*! L(GEEeM\! .*/! +,-!

20.14-*+! CXX! +,.+! &(! (?T(-U?-*+3)! :3-.S-/! @VbN@! .4&*'! .:&/(! 20'4! +,-! .4&*'!

+-04&*?(!+'!0-3-.(-!Ge\!T)!+,-!!17(-:0-+.(-\!.!90'+-&*!:'493-]!Z&+,!90-(-*&3&*!#!'0!"!

.+! &+(! :.+.3)+&:! :'0-$! >,&(! :3-.S.1-! 90-/'4&*.*+3)! 90'/?:-(! Ge#bNY\! .*/! +,-! 4'0-!

.4)3'&/'1-*&:!Ge#bN"!.+!.!0.+&'!'2!#Y6#$!e7.4)3'&/!(9'*+.*-'?(3)!.110-1.+-(!+'!2'04!

&*('3?T3-! 2&T-0(! '2! .4)3'&/! 93.U?-(! '0! 2'04(! ('3?T3-! '3&1'4-0(! +,.+! :'.3-(:-! &*+'!



! VV!

&*+-04-/&.+-! .((-4T3&-($! ='3?T3-! '3&1'4-0(! .*/! &*+-04-/&.+-! .4)3'&/(! .0-! +,-!

*-?0'+']&:!2'04(!'2!Ge$!A?+.+&'*(!&*!'*-!'0!4'0-!'2!+,-!1-*-(!-*:'/&*1!GEE\!E=#!'0!

E="!.0-!+,-!:.?(-!'2!2.4&3&.3!G;\!.3+,'?1,!+,-!XYm!'2!G;!.0-!(9'0./&:!:.(-(!L@"7@@M$!!

!

!

)7H=/5!JI!!<50.S:>73B!:6!#B?>:7@!-/58=/3:/!-/:0574I!

J*!+,-!*'*7.4)3'&/'1-*&:!:3-.S.1-!S&.\!TGEE!90'+-&*!&(!:3-.S-/!T)!.7(-:0-+.(-!+,.+!0-3-.(-(!.!

3.01-!.4)3'&/!90-:?0('0!90'+-&*!L(GEE.M!.*/!.!20.14-*+!C7+-04&*.3!+,.+!&+!&(!+,-*!/&1-(+-/!T)!

1,(-:0-+.(-! &*! +,-! .4)3'&/! &*+0.:-33?3.0! /'4.&*! LGJC;M! .*/! +,-! 20.14-*+! E@$! J*! +,-!

.4)3'&/'1-*&:!90':-((&*1\!T90':-((&*1\!!90':-((&*1\(-:0-+.(-(!6!.6(-:0-+.(-\!T!(-:0-.+.(-!.*/!!

1.(-:0-+.(-! +,.+! 90'/?:-! /&22-0-*+! 20.14-*+($! =-U?-*+&.3! :3-.S.1-! T)! T+(-:0-.+.(-! .*/! ! 17

(-:0-+.(-!0-3-.(-!(-S-0.3!(-:0-+.T3-!GT!9-9+&/-(!&*:3?/&*1!GT!#7NY!!.*/!GT!#7N"$!

!

>,-!'+,-0!*-?0'9.+,'3'1&:.3! 2-.+?0-!'2!G;!&(! +,-!90-(-*:-!'2!*-?0'2&T0&33.0)!+.*13-(!

La>OM\! 2&3.4-*+'?(! &*:3?(&'*(! &*!9)0.4&/.3!*-?0'*(!'2! +,-!,&99':.49?(\! :'49'(-/!

T)!,)9-09,'(9,'0)3.+-/!+.?!90'+-&*! L@"M$!A&:0'+?T?3-7.((':&.+-/!90'+-&*!+.?!LAGE(M!

&(! .! ('3?T3-! :)+'([-3-+'*! 90'+-&*! +,.+! 0-1?3.+-(! *-?0'*.3! /-S-3'94-*+\! 90'4'+-(!

.((-4T3)! .*/! (+.T&3&+)! '2! 4&:0'+?T?3-(! .*/! S-(&:3-(! +0.*(9'0+! L@N7@PM$! >.?! 90'+-&*!

-]-0+(!.*!-((-*+&.3!0'3-!&*!+,-!T.3.*:-!'2!4&:0'+?T?3-7/-9-*/-*+!.]'*.3!+0.*(9'0+!'2!

'01.*-33-(!.*/!T&'4'3-:?3-(!T)!4'/?3.+&*1!+,-!.*+-0'10./-!+0.*(9'0+!T)![&*-(&*!.*/!

+,-!/)*-&*7/0&S-*!0-+0'10./-!+0.*(9'0+$!

J*! 9,)(&'3'1&:.3! :'*/&+&'*(! .34'(+! "Ym! '2! +.?! .0-! 9,'(9,'0)3.+-/\! ,'Z-S-0! &*!

9.+,'3'1&:.3! :'*/&+&'*(\! (?:,! .(! G;\! +,-! 'S-07.:+&S.+&'*! '2! ('4-! [&*.(-(! '0! +,-!

!"#$%#&$'()*+(,$-./0(+*$.1$2#,343(#$
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$7*
+8
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! VX!

0-/?:+&'*! &*!9,'(9,.+.(-! .:+&S&+)! :.*! 3-./! +'! +.?!,)9-09,'(9,'0)3.+&'*! L@N7@8M$! ! >.?!

:.*!T-!9,'(9,'0)3.+-/!T)!(-S-0.3!(-0&*-_+,0-'*&*-![&*.(-(!.(!AGEd\!CGAdJJ\!C;dP!

.*/!.3('!13):'1-*!()*+,.(-![&*.(-!@e!LQ=d7@eM!L@"\@R7@XM$!H)9-09,'(9,'0)3.+-/!+.?!.0-!

&*('3?T3-\!3.:[!.22&*&+)!2'0!+,-!4&:0'+?T?3-(!.*/!.110-1.+-!&*!9.&0-/!,-3&:.3!2&3.4-*+(!

3-./&*1!+'!+,-!2'04.+&'*!'2!+']&:!*-?0'2&T0&33.0)!+.*13-(!&*!+,-!:-33!T'/)!.*/!90']&4.3!

/-*/0&+-(! '2! +,-! *-?0'*(! LO&1?0-! @M$! >,-! aO>! .3+-0(! &*+0.:-33?3.0! +0.22&:[&*1! .*/!

:'*(-U?-*+3)! 3-./(! +'! ()*.9(-(! /)(2?*:+&'*(\! *-?0'*.3! /-1-*-0.+&'*! .*/! :'1*&+&S-!

/-:3&*-! L@"\@N7@8M$! ! DS-0.33\! Ge! .*/! aO>! .::?4?3.+&'*! :.?(-(! ()*.9+&:! 2.&3?0-! Z&+,!

0-/?:+&'*! &*! ()*.9+&:! 90'+-&*! .*/! /-*/0&+&:! (9&*-(\! ']&/.+&S-! (+0-((\! 4&+':,'*/0&.3!

/)(2?*:+&'*\! &*23.44.+&'*! .*/! T0.&*! S.(:?3.0! .T*'04.3&+&-(! +,.+! 3-./! +'!

*-?0'/-1-*-0.+&'*!.*/!:'1*&+&S-!&49.&04-*+!L@"M$!!

!

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

)7H=/5!KI!!".=!30/=80=/5!.4@!6=4807:4I!!!!!!!!!!!!!!!!!!!!!!

>.?!90'+-&*(!.0-!90'+-&*(!+,.+!T&*/!.*/!(+.T&3&5-!+,-!4&:0'+?T?3-($!H)9-09,'(9,'0&3.+&'*!'2!

+.?! T)! .T-00.*+! [&*.(-(! .*/_'0! 9,'(9,.+.(-(! .:+&S&+&-(! 90'4'+-! /-+.:,4-*+! '2! +.?! 20'4!

4&:0'+?T?3-(\!(-327.110-1.+-!&*!9.&0-/!,-3&:.3!2&3.4-*+(!.*/!4&:0'+?T?3-(!/-(+.T&3&5.+&'*$!



! XY!

LI!A43=>74!37H4.>74H!.4@!#>V;57B5/!C735.35!

>,-0-!.0-!&*:0-.(&*1!-S&/-*:-(!+'!(?99'0+!.!3&*[!T-+Z--*!G;!.*/!&*(?3&*!/)(2?*:+&'*$!

=-S-0.3!(+?/&-(!&*!0'/-*+(!0-9'0+!+,.+!/&.T-+-(!:.*!&*:0-.(-!+,-!0.+-!'2! 2'04.+&'*!'2!

Ge! .*/! aO>! (?:,! .(! &*/?:+&'*! '2! /&.T-+-(! 4-33&+?(! L;AM! -].:-0T.+-(! G;!

*-?0'9.+,'3'1)!&*!.!4'?(-!4'/-3!'2!G;!L@R7NRM$! !A'0-'S-0\!;A!.*/!G;!(,.0-!(-S-0.3!

:3&*&:.3! .*/! T&':,-4&:.3! 2-.+?0-(! (?:,! .(! ']&/.+&S-! (+0-((\! 2'04.+&'*! '2! ./S.*:-/!

13):.+&'*! -*/790'/?:+(! LGQK(M\! /)(0-1?3.+&'*! &*! 13?:'(-! 4-+.T'3&(4! .*/! .3+-0-/!

&*(?3&*!(&1*.3&*1\!(?11-(+&*1!.!:'44'*!9.+,'1-*&:!4-:,.*&(4!LNVM$!

;.+.! &*! S&+0'! .*/! &*! S&S'! &*/&:.+-! +,.+! &*(?3&*! 0-1?3.+-(! +,-! 4-+.T'3&(4! .*/! +,-!

.::?4?3.+&'*!'2!e7.4)3'&/!LGeM!.*/!+.?!+,0'?1,!9,'(9,'0)3.+&'*!T)!90'+-&*![&*.(-(!

&*:3?/&*1!13):'1-*!()*+,.(-![&*.(-!@e!LQ=d7@eM$!!

J+! ,.(!T--*!90'9'(-/! +,.+! &*(?3&*! &*23?-*:-(! +,-! :3-.0.*:-!'2!Ge! &*! +,-!T0.&*!'2!G;!

9.+&-*+($!J*(?3&*7/-10./&*1!-*5)4-!LJ;KM!&(!&*S'3S-/!&*!+,-!/-10./.+&'*!'2!&*(?3&*!T?+!

.3('! '2! -]+0.:-33?3.0! Ge$! >,-0-2'0-\! T)! :'49-+&+&'*! 2'0! J;K\! &*(?3&*! :.*! &*,&T&+! Ge!

/-10./.+&'*! .*/! &*:0-.(-! +,-! -]+0.:-33?3.0! :'*:-*+0.+&'*! '2! Ge! LNXM$! J*! .//&+&'*\!

.T-00.*+! 13?:'(-! 4-+.T'3&(4! :.*! &*/?:-! ']&/.+&S-! (+0-((! +,.+! &(! .((':&.+-/! +'! Ge!

.::?4?3.+&'*! .*/! +.?! 9,'(9,'0)3.+&'*h!Z,&:,! +,0'?1,!AGEd! (+&4?3.+&'*\! .:+&S.+-(!

&*23.44.+'0)! 9.+,Z.)(! +,.+! 3-./! +'! *-?0'*.3! :-33! /.4.1-! LNVM!" ! Q=d7@e! &(! .!4.^'0!

93.)-0!/'Z*(+0-.4!'2!+,-!&*(?3&*!(&1*.3&*1!9.+,Z.)!.*/!&+(!.:+&S&+)!&(!/'Z*0-1?3.+-/!

T)!&*(?3&*$!A'0-'S-0\!*?4-0'?(!(+?/&-(!,.S-!0-9'0+-/!+,.+!.*&4.3!4'/-3(!'2!+)9-!#!

/&.T-+-(! (,'Z-/! +.?! ,)9-09,'(9,'0)3.+&'*! .((':&.+-/! +'! 3-.0*&*1! .*/! 4-4'0)!

/-2&:&+!LN"\NP7NRM$!>,?(\!/)(2?*:+&'*(!&*!&*(?3&*!(&1*.3&*1!9.+,Z.)!:'?3/!:.?(-!.:+&S.+&'*!

'2! Q=d@e! '0! '+,-0! [&*.(-(! &*S'3S-/! &*! +.?! ,)9-09,'(9,'0)3.+&'*\! +,-0-T)!

:'*+0&T?+&*1!+'!2'04.+&'*!'2!aO>($!>,-(-!-S&/-*:-!(?11-(+!+,.+!&*(?3&*!:'?3/!93.)!.*!

&49'0+.*+!0'3-!&*!+,-!0-1?3.+&'*!'2!+.?!90'+-&*!(+.+?(!&*!*-?0'*($!>,?(\!;A!4&1,+!T-!

&*S'3S-/!&*!+,-!9.+,'3'1&:.3!(:-*.0&'!+,.+!3-./!+'!+,-!/-S-3'94-*+!'2!*-?0'2&T0&33.0)!



! X#!

3-(&'*(! .*/! .4)3'&/! 93.U?-(! +,.+! .0-! :,.0.:+-0&(+&:! '2! G;! T0.&*($! a-S-0+,-3-((\! +,-!

?*/-03)&*1!4-:,.*&(4! 2'0! +,-!.((':&.+&'*!T-+Z--*!G;!.*/!;A!.*/! +,-&0! &49.:+! &*!

:'1*&+&'*!0-4.&*(!3.01-3)!?*-]93'0-/$!

!

!

!

!

>,-! .&4! '2! 4)! 90'^-:+! Z.(! +'! &*S-(+&1.+-! +,-! 0'3-! '2! +.?! &*! +,-! 1-*-0.+&'*! '2! .!

4'3-:?3.0!3&*[!T-+Z--*!;A!>)9-!#!L;A>#M!.*/!G;$!`&3/7+)9-!4&:-!L`>M!.*/![*':[7

'?+!4&:-! 2'0! +,-!4?0&*-! +.?!90'+-&*! L4+.?dDM!Z-0-!?(-/! +'!.((-((! +,&(!,)9'+,-(&($!

;A>#!Z.(!4'/-3-/!&*!T'+,!1-*'+)9-(!T)!&*+0.9-0&+'*-.3!&*^-:+&'*!'2!(+0-9+'5'+':&*!

L=>ch!a7*&+0'('!/-0&S.+&S-!'2!13?:'(.4&*-M\!.!/0?1!+,.+!/-(+0')(!9.*:0-.+&:!T-+.7:-33(!

:.?(&*1!&*(?3&*!/-2&:&-*:)!LX\NR\PY\P#M$!

>,-! .T(-*:-! '2! +.?! 90'+-&*(! &*! 4+.?dD! 4&:-! Z.(! ?(-/! .(! +''3! +'! -]93'0-! +,-! 3&*[!

T-+Z--*! +,-! +.?! 90'+-&*! .*/! ;A! &*! G;$! 4+.?dD! 4&:-! ,.S-! T--*! 90-S&'?(3)!

:,.0.:+-0&5-/h! +,-)! .99-.0! 9,-*'+)9&:.33)! *'04.3\! .0-! .T3-! +'! 0-90'/?:-! .*/! /'! *'+!

(,'Z! .*)! T-,.S&'0.3! /-2&:&+! :'49.0-/! +'! Z&3/! +)9-! 4'?(-! &*! .33! 9.0./&14(! +-(+-/$!

I-:-*+!0-(?3+(!(?11-(+!+,.+!*'*7+.?!AGE(!!LAGE#M!:.*!:'49-*(.+-!+,-!3.:[!'2!+,-!+.?!

90'+-&*!20'4!+,-(-!+.?7/-2&:&-*+!*-?0'*(!LP"7P@M$!!

!

!

!

!

!

!

!



! X"!

<#"&2A#%!#+C!<&"E(C'!

!

1I!"/.43H5478!B785!

J*! +,&(! (+?/)\! N74'*+,7'3/! ,'4'5)1'?(!4+.?dD! .*/!`>!4&:-! ! L#Y7#@! L4.3-(! .*/!

2-4.3-(M! 9-0! 1-*'+)9-! .*/! +0-.+4-*+M! Z-0-! ?(-/$! G33! .*&4.3! 90':-/?0-(! Z-0-!

9-02'04-/! &*! .::'0/.*:-! Z&+,! a.+&'*.3! J*(+&+?+-(! '2! H-.3+,! .*/! B*&S-0(&+)! '2!

C.3&2'0*&.!1?&/-3&*-(!.*/!B(-!C'44&++--!.+!+,-!B*&S-0(&+)!'2!C.3&2'0*&.\!J0S&*-$!!

!

JI!$5;.T7:/.>!"5303!

A'00&(!A.5-!

A&:-!Z-0-!+0.&*-/!2'0!+,-!,&//-*!A'00&(!Z.+-0!4.5-!+-(+!+'!(Z&4!+'!.!#N!:4!/&.4-+-0!

:&0:?3.0!E3-]&13.(!93.+2'04!(?T4-01-/!#$P! :4!T-*-.+,! +,-! (?02.:-!'2! +,-!Z.+-0! .*/!

&*S&(&T3-! +'! +,-!4&:-!Z,&3-!(Z&44&*1$!>,-!93.+2'04!Z.(! 3':.+-/! &*!.! 2&]-/!9'(&+&'*\!

-U?&/&(+.*+! 20'4! +,-! :-*+-0! .*/! +,-! Z.33! '2! +,-! +.*[$! A&:-! Z-0-! (?T^-:+-/! +'! 2'?0!

+0.&*&*1!+0&.3(!9-0!/.)$!!;?0&*1!-.:,!+0&.3\!4&:-!Z-0-!93.:-/!&*+'!+,-!+.*[!.+!'*-!'2!2'?0!

/-(&1*.+-/!(+.0+!9'&*+(! &*!.!9(-?/'0.*/'4!'0/-0!9-0!/.)$!A&:-!Z-0-! +0.&*-/! 2'0!.(!

4.*)!/.)(!.(!*--/-/!+'!0-.:,!+,-!+0.&*&*1!:0&+-0&'*!'2!"P!(-:'*/(!L-(:.9-!3.+-*:)M$!J2!

4&:-!2.&3-/!+'!2&*/!+,-!93.+2'04!Z&+,&*!8Y!(-:'*/(\!+,-)!Z-0-!4.*?.33)!1?&/-/!+'!+,-!

93.+2'04!.*/!.33'Z-/!+'!0-4.&*!+,-0-!2'0!P!(-:'*/($!>,-!90'T-!+0&.3!Z.(!.((-((-/!"N!

,'?0(!3.+-0!+'!+,-!3.(+!+0.&*&*1!(-((&'*!.*/!:'*(&(+-/!'2!.!8Y!(-:'*/!20--!(Z&4!&*!+,-!

9''3!Z&+,'?+!+,-!93.+2'04$!E-02'04.*:-!Z.(!4'*&+'0-/!Z&+,!+,-!K+,'l&(&'*!i>!S&/-'!

+0.:[&*1!()(+-4!LPNM$!

!

!



! X@!

KI!A4@=807:4!:6!C<"!1d!H>=8:35!B5.3=/5d!743=>74!B5.3=/5!.4@!%7*>!0/5.0B540I!

`>!.*/!4+.?dD!4&:-!Z-0-!&*^-:+-/!&$9$!Z&+,!#PY!41_[1!'2!(+0-9+'5'+':&*!L=&14.!!#QM\!

/&3?&+-/! &*!#YY!Ü3!'2!a.7C&+0.+-!T?22-0$!G2+-0!@!/.)(!.*/!R!Z--[(\! +0?-7+0.:[!13?:'(-!

+-(+! (+0&9(! 4-.(?0-/! 13?:'(-! 3-S-3(! &*! +,-! T3''/! La&+0'! /&.1*'(+&:M$! O'0! +,-! <&C3!

-]9-0&4-*+\!"!/.)(!.2+-0!(+0-9+'5'+':&*!&*^-:+&'*\!.*&4.3(!Z-0-!./4&*&(+-0-/!3&+,&?4!

/.&3)!L@YYµ3!'2!Y$84'3_<!<&C3_4'?(-_/.)!&*+0.9-0&+'*-.33)M!2'0!.!9-0&'/!'2!N!Z--[($!

>,-! &*(?3&*! :'*:-*+0.+&'*! &*! +,-! 93.(4.!Z.(!4-.(?0-/! T)! K<J=G! .((.)! LA&33&9'0-M!

.2+-0!R!Z--[(!20'4!(+0-9+'5'+':&*!&*^-:+&'*!$!

LI!"733=5!9/59./.07:4!

G2+-0! /--9! .*-(+,-(&.!Z&+,! ('/&?4!9-*+'T.0T&+.3! L8Y41_d1M\! N!4'*+,7'3/!`>! .*/!

4+.?dD! 4&:-! Z-0-! 9-02?(-/! +0.*(:.0/&.33)! Z&+,! Y$#A! 9,'(9,.+-7T?22-0-/! (.3&*-!

LE%=M\! 9H! R$N$! H.32! T0.&*!Z.(! 2&]-/! 2'0! NV! ,'?0(! &*! Nm! 9.0.2'04.3/-,)/-! &*! Y$#A!

9,'(9,.+-! T?22-0! (.3&*-\! 9H! R$N! .*/! :0)'90'+-:+-/! &*! @Ym! (?:0'(-! 2'0!

&44?*',&(+':,-4&:.3! .*.3)(&(\! Z,-0-.(! +,-! '+,-0! ,.32! Z.(! 20'5-*! &*! /0)! &:-! 2'0!

T&':,-4&:.3! .*.3)(&($! ! >,&:[! LNY! µ4M! 20--723'.+&*1! (-:+&'*(! Z-0-! 'T+.&*-/! ?(&*1! .!

20--5&*1!4&:0'+'4-!L<-&:.!=A!"Y#Y!IM!.*/!(-0&.33)!:'33-:+-/!L-.:,!(-0&-(!:'*+.&*-/!

(-:+&'*(! +,.+! 0-90-(-*+-/! #_R+,! '2! +,-! +'+.3! T0.&*M! &*! :'3/! E%=! .*/! Y$Y"m! ('/&?4!

.5&/-$!

E0'+-&*!-]+0.:+(!Z-0-!90-9.0-/!T)!,'4'1-*&5&*1!Z,'3-!T0.&*!,-4&(9,-0-!(.493-(!&*!

>79-0! LE&-0:-M! -]+0.:+&'*! T?22-0! L#PY41_4<M\! :'493-4-*+-/! Z&+,! 90'+-.(-(!

LC'493-+-! A&*&! E0'+-.(-! J*,&T&+'0! >.T3-+(\! I':,-M! .*/! 9,'(9,.+.(-(! &*,&T&+'0(!

LP44'3_<! ('/&?4\! (&14.M\! 2'33'Z-/! T)! :-*+0&2?1.+&'*! .+! #YY\YYY! ]! 1! 2'0! #! ,'?0$!!

E0'+-&*!:'*:-*+0.+&'*!&*!+,-!(?9-0*.+.*+!Z.(!/-+-04&*-/!?(&*1!+,-!%0./2'0/!.((.)$!

!



! XN!

MI!ABB=4:S>:0074H!

KU?.3!.4'?*+(!'2!90'+-&*!L"Yµ1M!Z-0-!(-9.0.+-/!'*!N7#"m!%&(7>0&(!1-3!LJ*S&+0'1-*\!

C.03(T./\! CGM\! +0.*(2-00-/! +'! *&+0':-33?3'(-!4-4T0.*-($! !A-4T0.*-(!Z-0-! T3':[-/!

2'0!#!,'?0! &*!Pm! LZ_SM! (?(9-*(&'*!'2!*'*2.+!4&3[! &*!Y$"m!>Z--*!"Y!>0&(7T?22-0-/!

(.3&*-! L9H! R$PM$! ! G2+-0! T3':[&*1\! +,-! 4-4T0.*-(! Z-0-! &*:?T.+-/! 'S-0*&1,+\! .+! NtC\!

Z&+,! '*-! '2! +,-! 2'33'Z&*1! 90&4.0)! .*+&T'/&-(6! .*+&7E=;XP! L#6#YYYh! C-33! =&1*.3&*1!

>-:,*'3'1)\! ;.*S-0(\! AG\! B=GM\! .*+&7=)*.9+'9,)(&*! L#6PYYYh! =&14.! G3/0&:,M\! .*+&7

CIK%! L#6#YYYh! C-33! =&1*.3&*1! >-:,*'3'1)\! ;.*S-0(\!AG\! B=GM\! .*+&79CIK%! L(-0#@@M!

L#6#YYYh! C-33! =&1*.3&*1! >-:,*'3'1)\! ;.*S-0(\! AG\! B=GM\! .*+&7G>V! L#6#YYYh! E&-0:-!

%&'+-:,*'3'1)M\! .*+&7G>#YY! L#6#YYYh! E&-0:-! %&'+-:,*'3'1)M\! .*+&7G>#VY! L#6#YYYh!

E&-0:-! %&'+-:,*'3'1)M\! .*+&7G>"RY! L#6#YYYh! E&-0:-! %&'+-:,*'3'1)M\! .*+&7EHO#! L;0$!

E-+-0! ;.S&-(\! G3T-0+! K&*(+-&*! C'33-1-! '2! A-/&:&*-\! A.*,.((-+\! aF\! B=GM\! .*+&7

9JIL>)0XR"M!L#6#YYYh!A&33&9'0-\!>-4-:?3.\!CG!Mh!.*+&7JI!L#6#YYYh!A&33&9'0-\!>-4-:?3.\!

CGM\! .*+&79EJ@dLEVPM! L#6#YYYh! C-33! =&1*.3&*1! >-:,*'3'1)\! ;.*S-0(\! AG\! B=GM\! .*+&7

EJ@d! L#6#YYYh! C-33! =&1*.3&*1! >-:,*'3'1)\! ;.*S-0(\! AG\! B=GM\! .*+&79Gd>L(-0NR@M!

L#6#YYYh! C-33! =&1*.3&*1! >-:,*'3'1)\! ;.*S-0(\! AG\! B=GM\! .*+&7Gd>! L#6#YYYh! C-33!

=&1*.3&*1! >-:,*'3'1)\! ;.*S-0(\! AG\! B=GM\! .*+&79Q=d@β L(-0XM! L#6#YYYh! C-33!

=&1*.3&*1M\!.*+&79Q=d@βL#6#YYYh!C.3T&':,-4M\!.*+&7C/[P!L#6#YYYh!C.3T&':,-4M\!.*+&7

Cj7+-04! 9@P! L#6"YYh! =.*+.! C0?5! %&'+-:,*'3'1)M! 2'0! 9"P! .*/! 9@P\! .*+&79KId#_"!

L#6PYYh! =.*+.! C0?5! %&'+-:,M\! .*+&7KId#_"! L#6PYYh! =.*+.! C0?5! %&'+-:,M\! .*+&797

9@VAGEd! L#6#YYYh! C-33! =&1*.3&*1! >-:,*'3'1)\! ;.*S-0(\! AG\! B=GM\! .*+&79@VAGEd!

L#6#YYYh!C-33! =&1*.3&*1!>-:,*'3'1)\!;.*S-0(\!AG\!B=G!M\! .*+&7QGE;H!L#6PYYY\!=.*+.!

C0?5! %&'+-:,*'3'1)M$! >,-! 4-4T0.*-(! Z-0-! Z.(,-/! &*! +Z--*7>%=! 2'0! "Y! 4&*! .*/!

&*:?T.+-/! .+! "YáC! Z&+,! +,-! (9-:&2&:! (-:'*/.0)! .*+&T'/)! .+! .! /&3?+&'*! '2! #6#YYYY!

LE&-0:-! %&'+-:,*'3'1)M! 2'0! 8Y! 4&*$! >,-! T3'+(! Z-0-! /-S-3'9-/! ?(&*1! =?9-0! =&1*.3!

LE&-0:-!%&'+-:,*'3'1)M$!!!



! XP!

!

NI!`=.4070.07T5!.4@!30.073078.>!.4.>?353!

G33! &44?*'T3'+!/.+.!Z-0-!U?.*+&+.+&S-3)! .*.3)5-/!?(&*1! J4.1-! v! #$N! ('2+Z.0-$! ! >,-!

/.+.!Z-0-!(?T(-U?-*+3)!.*.3)5-/!T)!=+?/-*+j(!+7+-(+!:'49.0&('*!'0!+Z'7Z.)!.*.3)(&(!

'2! S.0&.*:-! L+0-.+4-*+! S(! 1-*'+)9-M! 2'33'Z-/! T)! %'*2-00'*&j(! :'49.0&('*(! ?(&*1!
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