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8;! ! 8,-%095(9>5!405&,5&!

8KS7! ! :&9',D*+(-(L&9<,*4&=C4&!

8KS3! ! :&9',D*+(-(L&9<(C*!1=*(-04&!

8KSJ3!! :&9',D*+(-(L&9<&9&5+*D(9C*!1=*(-04&!

8.8! ! :C-04(F,*!G>":=(5:=,'&!

8.\! ! :=&9&*<09&!

8-8QM!! :-(:,-)C*"8QM!

IAJ! ! -&,1'0E&!(FC)&9!5:&10&5!

JQ2! ! 5',94,-4!&--(-!(D!'=&!/&,9!

JJ7A! ! 5&/01,-L,<04&"5&950'0E&!,/09&!(F04,5&!

JJIU! ! 5&*&1'0E&!5&-('(909!-&+:',%&!09=0L0'(-!

?38!! ! '-,9C*1C:-(/09&!



?A7! ! '-0"9"(1'C*,/09&!

TB! ! +*'-,E0(*&'!

B! ! E(*'5!



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

!

('$/&'!('&0!12)('&()3! ! ! ! ! 4&5#$.!+'&$*/&6&'!"(*(0(!

('$/7*&/.&)$8!9:;"!2.(0$! ! ! ! 4&5#$.!+'&$*/&6&'!"(*(0(! !

<=(%&*7(*/&->.&*$! ! ! ! ! +&2%(=?)0.&'#!"(*(0(!

!=(%&*7@,/>.&'!('&0!1A?B?3!! ! ! +&2%(=?)0.&'#!"(*(0(!

C9=!=(%&*7@,/>.&'!('&0!1A?B?3! ! ! :$.D&*!E)%$.!

(%&*7$/#>)&57/#&7),.7*&,%!@.7%&0$! ! +&2%(=?)0.&'#!"(*(0(!

'>')7#$F(*$! ! ! ! ! ! 4&5#$.!+'&$*/&6&'!"(*(0(!

C8<=0&#>0.7F>-#$*>)('$/&'!('&0!1GH:?"3! ! +&2%(=?)0.&'#!"(*(0(!

07-(%&*$!1G?3! ! ! ! ! +&2%(=?)0.&'#!"(*(0(!

G=5$.&*$!1G=+EI3! ! ! ! ! +&2%(=?)0.&'#!"(*(0(!

J8<=0&'#)7.7-#$*7)! ! ! ! ! +&2%(=?)0.&'#!"(*(0(!

0&%$/#>)5,)67F&0$!1GK+H3! ! ! ! 4&5#$.!+'&$*/&6&'!"(*(0(!

$/#>)!('$/(/$! ! ! ! ! ! 4&5#$.!+'&$*/&6&'!"(*(0(!

67.%()0$#>0$!! ! ! ! ! +&2%(=?)0.&'#!"(*(0(!

2),/(/#&7*$!! ! ! ! ! ! +&2%(=?)0.&'#!"(*(0(!

9E:E+!@,66$.!!! ! ! ! ! 4&5#$.!+'&$*/&6&'!"(*(0(!

#7%7L(*&))&'!('&0!19M?3!! ! ! ! +&2%(=?)0.&'#!"(*(0(!

#7.5$.(0&5#!-$.7F&0(5$! ! ! ! +&2%(=?)0.&'#!"(*(0(!

#>0.()(N&*$!19OG3! ! ! ! ! +&2%(=?)0.&'#!"(*(0(!

#>0.7'#)7.&'!('&0!19")3! ! ! ! 4&5#$.!+'&$*/&6&'!"(*(0(!

P=#>0.7F>&*07)$('$/&'!('&0!1P=9Q??3! ! +&2%(=?)0.&'#!"(*(0(!

P=#>0.7F>/.>-/(%&*$!1P=9R3! ! ! +&2%(=?)0.&'#!"(*(0(!

P=#>0.7F>SA=C9T/.>-/(%&*$!'.$(/&*&*$!5,)6(/$! :$.D&*!E)%$.!

&57@,/>.>)=;='>5/$&*$!1QB;"3! ! ! +&2%(=?)0.&'#!"(*(0(!

!=-#/#()0&()0$#>0$! ! ! ! ! :&$.'$!"#$%&'()5!

%$/#(*7)8!9:;"!2.(0$! ! ! ! 4&5#$.!+'&$*/&6&'!"(*(0(!

J=%$/#>)@,/(*$!! ! ! ! ! 4&5#$.!+'&$*/&6&'!"(*(0(!

"=D$/72),/(.(/$! ! ! ! ! +&2%(=?)0.&'#!"(*(0(!

;=()(*&*$!1?;?3! ! ! ! ! +&2%(=?)0.&'#!"(*(0(!

;=(.2&*&*$!1?IA3! ! ! ! ! +&2%(=?)0.&'#!"(*(0(!

;=2),/(%(/$!! ! ! ! ! ! +&2%(=?)0.&'#!"(*(0(!

;=2),/(%&*$! ! ! ! ! ! +&2%(=?)0.&'#!"(*(0(!

;=2)>'&*$! ! ! ! ! ! +&2%(=?)0.&'#!"(*(0(!

;=!5$.&*$!1;=+EI3! ! ! ! ! +&2%(=?)0.&'#!"(*(0(!

;=/(,.&*$! ! ! ! ! ! +&2%(=?)0.&'#!"(*(0(!



%$/#>)(%&*$!1K?3! ! ! ! ! +&2%(=?)0.&'#!"(*(0(!

U=@&5=1J=-.7->*>)3=-#$*>)$/#>)&0$*$#>0.(N&*$!10&:.:E93!

! ! ! ! ! ! ! G.V!EV!W*(,5!1XV!76!?)@$./(3!

U=%7*7=1J=-.7->*>)3=-#$*>)$/#>)&0$*$#>0.(N&*$!1:.:E93! !

! ! ! ! ! ! ! G.V!EV!W*(,5!1XV!76!?)@$./(3!

*&'7/&*(%&0$!(0$*&*$!0&*,')$7/&0$!1U?G3!! +&2%(=?)0.&'#!"(*(0(!

1=3=*7.(0.$*()&*$!1U?3!#>0.7'#)7.&0$! ! +&2%(=?)0.&'#!"(*(0(!

7.*&/#&*$!1HIU3!0&#>0.7'#)7.&0$! ! ! +&2%(=?)0.&'#!"(*(0(!

-$*/(6),7.7@$*N()0$#>0$!1:4B?3! ! ! +&2%(=?)0.&'#!"(*(0(!

-$*/(6),7.7@$*N$*$5,)67*>)!'#)7.&0$!1:4B+"3! +&2%(=?)0.&'#!"(*(0(!

-$*/(6),7.7@$*N7>)!'#)7.&0$!1:4B"3! ! +&2%(=?)0.&'#!"(*(0(!

-$.'#)7.&'!('&0! ! ! ! ! 4&5#$.!+'&$*/&6&'!"(*(0(!

-#$*$)N&*$!1:;Y3!5,)6(/$! ! ! ! +&2%(=?)0.&'#!"(*(0(!

1#=-#$*>)SZ=Z<"T$/#>)(%&*$!'#)7.&0$! ! :$.D&*!E)%$.!

-#$*>)$/#>)&0$*$#>0.(N&*$!1:E93! ! ! G.V!EV!W*(,5!1XV!76!?)@$./(3!

-#75-#7.&'!('&0! ! ! ! ! 4&5#$.!+'&$*/&6&'!"(*(0(!

-7/(55&,%!'(.@7*(/$!1WJ"HC3! ! ! 4&5#$.!+'&$*/&6&'!"(*(0(!

-7/(55&,%!'#)7.&0$! ! ! ! ! 4&5#$.!+'&$*/&6&'!"(*(0(!

-7/(55&,%!-#75-#(/$!! ! ! ! 4&5#$.!+'&$*/&6&'!"(*(0(!

->.&07F()!-#75-#(/$!1:;:3! ! ! ! +&2%(=?)0.&'#!"(*(0(!

5'&*/&))(/&7*!6),&0!1I$(0>+(6$$3! ! ! 4&5#$.!+'&$*/&6&'!"(*(0(!

570&,%!@&'(.@7*(/$! ! ! ! ! 4&5#$.!+'&$*/&6&'!"(*(0(!

570&,%!'#)7.&0$! ! ! ! ! 4&5#$.!+'&$*/&6&'!"(*(0(!

570&,%!$/#>)&*$0&(%&*$/$/.(('$/&'!('&0!1U(EGR?3! !

! ! ! ! ! ! ! 4&5#$.!+'&$*/&6&'!"(*(0(!

570&,%!#>0.7F&0$! ! ! ! ! 4&5#$.!+'&$*/&6&'!"(*(0(!

570&,%!7'/>)!5,)6(/$!1+H+3! ! ! ! +&2%(=?)0.&'#!"(*(0(!

570&,%!-#75-#(/$!1%7*7@(5&'8!(*#>0.7,53! 4&5#$.!+'&$*/&6&'!"(*(0(!

/$/.(#>0.76,.(*! ! ! ! ! 4&5#$.!+'&$*/&6&'!"(*(0(!

/7),$*$! ! ! ! ! ! 4&5#$.!+'&$*/&6&'!"(*(0(!

/.(*>)'>-.7%&*$!1R":3!#>0.7'#)7.&0$! ! +&2%(=?)0.&'#!"(*(0(!

/.&=*=7'/>)(%&*$!1RH?3! ! ! ! +&2%(=?)0.&'#!"(*(0(!

/.&/7*![=Z\\! ! ! ! ! ! 4&5#$.!+'&$*/&6&'!"(*(0(!

!

!
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!

!

!

!

!

!

!

!

!

!

"#$%&'(!)*!

!

+','($-!.,&(/01"&./,!



! #!

)*)!2/('3/(0!

$%&!'()*+,-./&!*0!.&1+*)+*,&/,'*.!-.2!.&1+*+&3/1&!'.!,%&!)+&4&.,'*.!

-.2!,+&-,(&.,!*0!.&1+*5*6'/-5!-.2!)37/%'-,+'/!2'3*+2&+3!'3!-!/+','/-5!-+&-!*0!

+&3&-+/%8!9%'5&!,%&!&,'*5*6'&3!*0!(*3,!)37/%'-,+'/!/*.2','*.3!-+&!.*,!

/*()5&,&57!1.2&+3,**2:!-!.&1+*2&6&.&+-,'4&!/*()*.&.,!-))&-+3!,*!;&!

)+&3&.,!'.!(-.7!2'3*+2&+3<!&=-()5&3!'./512&!,%&!.&1+*2&6&.&+-,'*.!

*;3&+4&2!'.!>5?%&'(&+3@3!A'3&-3&!B>AC!-.2!D-+E'.3*.@3!2'3&-3&!BDAC8!

F=,&+.-5!'.315,3!(-7!-53*!+&315,!'.!)37/%'-,+'/!/*()5'/-,'*.3!'.4*54'.6!

.&1+*2&6&.&+-,'*.:!-3!'3!*0,&.!*;3&+4&2!'.!,+-1(-,'/!;+-'.!'.G1+7!-.2!

/&+&;+-5!'3/%&('-!B3,+*E&C8!H2&.,'0'/-,'*.!-.2!/*1.,&+-/,'*.!*0!,%&!'.','-5!

&4&.,3!)+&/&2'.6!,%&!,*='/!/-3/-2&3!/*152!5'(',!*+!&4&.!)+&4&.,!

.&1+*2&6&.&+-,'*.:!-.2!'.!,%'3!I-7!(-7!5&-2!,*!31//&33015!,%&+-)&1,'/!

'.,&+4&.,'*.38!!

D%&.&5?'.&!B!J)%&.75&,%75%72+-?'.&<!DKLC!'3!-!(*.*-('.&!*='2-3&!

BM>NC!'.%';',*+!,%-,!'3!13&2!/5'.'/-557!0*+!',3!-.,'2&)+&33-.,!-.2!-.='*57,'/!

&00&/,3!-.2!%-3!(*+&!+&/&.,57!;&&.!3%*I.!,*!;&!.&1+*)+*,&/,'4&!'.!-!+*2&.,!

(*2&5!*0!/&+&;+-5!'3/%&('-8!DKL!2'00&+3!0+*(!*,%&+!M>N!'.%';',*+3!'.!,%-,!',!

-53*!/-13&3!(-+E&2!'./+&-3&3!'.!;+-'.!5&4&53!*0!,%&!-('.*!-/'2!

.&1+*,+-.3(',,&+!"J-('.*;1,7+'/!-/'2!BO>P>C!;7!'.%';','.6!,%&!-/,'4',7!*0!',3!

/-,-;*5'/!&.?7(&!O>P>J,+-.3-('.-3&!BO>P>J$C8!H()*+,-.,57:!&4'2&./&!

3166&3,3!,%-,!3*(&!*0!,%&!.&1+*/%&('/-5!&00&/,3!*0!DKL:!'./512'.6!,%*3&!*.!

;+-'.!O>P>!5&4&53:!(-7!;&!(&2'-,&2!;7!,%&!0*+(-,'*.!*0!-.!-/,'4&!(&,-;*5',&:!

)+*)*3&2!;7!3*(&!+&3&-+/%&+3!,*!;&!!J)%&.75&,%75'2&.&%72+-?'.&!BDFQC8!

DFQ!)*33&33&3!(-.7!*0!,%&!3-(&!.&1+*/%&('/-5!)+*)&+,'&3!-3!DKL:!-.2!%-3!

-53*!;&&.!3%*I.!,*!;&!.&1+*)+*,&/,'4&!'.!'3/%&('-8!$%&!(-'.!0*/'!*0!,%'3!

,%&3'3!I-3!,*!&3,-;5'3%!,%-,!DFQ!'3!'.2&&2!-!(&,-;*5',&!*0!DKL!-.2!,*!01+,%&+!

1.2&+3,-.2!,%&!.&1+*/%&('/-5!-/,'*.3!*0!DKL!-.2!DFQ!,%-,!(-7!/*.,+';1,&!,*!

,%&'+!.&1+*)+*,&/,'4&!&00&/,38!!

!

!



! R!

!

)*4!+$5$!

O>P>!'3!,%&!(-G*+!'.%';',*+7!.&1+*,+-.3(',,&+!'.!,%&!(-((-5'-.!/&.,+-5!

.&+4*13!373,&(!BSTUC8!H,!'3!0*1.2!1;'V1',*1357!,%+*16%*1,!,%&!;+-'.!-.2!

3)'.-5!/*+2:!-.2:!I',%!,%&!&=/&),'*.!*0!,%&!+&,'.-:!'3!0*1.2!*.57!'.!,+-/&!

-(*1.,3!'.!*,%&+!,'331&3!BF+2*!-.2!9*500!"WWX<!S**)&+!"#!$%&!#XXRC8!P+-'.!

5&4&53!*0!O>P>:!5'E&!,%*3&!*0!651,-(-,&!B,%&!(-G*+!&=/',-,*+7!

.&1+*,+-.3(',,&+!'.!,%&!STUC!-+&!(-+E&257!%'6%&+!,%-.!5&4&53!*0!,%&!-('.&!

.&1+*,+-.3(',,&+3!BS**)&+!"#!$%&!#XXRC8!!

O>P>!'3!37.,%&3'?&2!'(!)')*!'.!O>P>&+6'/!.&+4&!,&+('.-53!;7!-!(&,-;*5'/!

)-,%I-7!E.*I.!-3!,%&!O>P>!3%1.,:!3%*I.!'.!Y'61+&!"J"8!H.,+-.&1+*.-5!

651,-(-,&!'3!(&,-;*5'?&2!,*!O>P>!;7!651,-('/!-/'2!2&/-+;*=75-3&!BO>AC:!-.2!

'3!)-/E-6&2!'.,*!4&3'/5&3!0*+!+&5&-3&!'.,*!,%&!37.-)3&8!Z&5&-3&2!O>P>!'3!

+-)'257!'.-/,'4-,&2!;7!+&1),-E&!;7!O>P>!,+-.3)*+,&+3!BO>$3C:!T-[J!-.2!S5JJ

2&)&.2&.,!,+-.3)*+,&+3!,%-,!,-E&!1)!O>P>!'.,*!&',%&+!)+&37.-),'/!.&+4&!

,&+('.-53!*+!31++*1.2'.6!65'-5!/&553!BN53&.!-.2!P&,?!#XX\C8!$%+&&!2'3,'./,!

O>$3!%-4&!;&&.!'2&.,'0'&2:!-.2!',!'3!,%*16%,!,%-,!O>$J"!(&2'-,&3!,%&!

+&1),-E&!*0!O>P>!'.,*!)+&37.-),'/!.&1+*.3!-.2!,%-,!O>$J#!-.2!O>$JR!

(&2'-,&!O>P>!1),-E&!'.,*!65'-5!/&553!BP*+2&.!"WW\C8!O>P>!,%-,!'3!,-E&.!'.,*!

,%&!)+&37.-),'/!.&1+*.!'3!&',%&+!+&)-/E-6&2!'.,*!4&3'/5&3!0*+!+&J+&5&-3&:!*+!'3!

2&6+-2&2!,*!31//'.'/!3&('-52&%72&!;7!O>P>J$8!U1//'.'/!3&('-52&%72&!'3!

31;3&V1&.,57!(&,-;*5'?&2!,*!31//'.'/!-/'2!;7!31//'.'/!3&('-52&%72&!

2&%72+*6&.-3&:!-.2!,-E&.!'.,*!,%&!]+&;3!/7/5&8!#J]&,*651,-+-,&!0+*(!,%&!

]+&;3!/7/5&!'3!(&,-;*5'?&2!,*!651,-(-,&:!I%'/%!'3!,%&.!(&,-;*5'?&2!,*!O>P>:!

/*()5&,'.6!,%&!/7/5&!*0!,%&!O>P>!3%1.,8!O>P>!,%-,!'3!,-E&.!'.,*!65'-!'3!.*,!

-4-'5-;5&!0*+!'((&2'-,&!+&J+&5&-3&:!-.2!'3!'.3,&-2!2&6+-2&2!;7!O>P>J$!'.!-!

3'('5-+!(&,-;*5'/!)-,%I-7!,*!,%-,!'.!.&1+*.38!A1&!,*!,%&!-;3&./&!*0!O>A!'.!

65'-5!/&553:!%*I&4&+:!651,-(-,&!6&.&+-,&2!0+*(!,%&!]+&;3!/7/5&!/-..*,!;&!

(&,-;*5'?&2!,*!O>P>:!-.2!'3!'.3,&-2!(&,-;*5'?&2!,*!651,-('.&!;7!651,-('.&!

37.,%&,-3&8!O51,-('.&!'3!,+-.3)*+,&2!;-/E!'.,*!.&1+*.3:!I%&+&!',!'3!!
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!

!

!

26789:!);)*!U/%&(-,'/!2'-6+-(!*0!,%&!O>P>!3%1.,8!#J]O_!#JE&,*651,-+-,&<!
O>$_!O>P>!,+-.3)*+,&+<!O>P>J$_!O>P>J,+-.3-('.-3&<!O>A_!651,-('/!-/'2!
2&/-+;*=75-3&8!

!



! `!

/*.4&+,&2!,*!651,-(-,&!;7!651,-('.-3&!-.2!/7/5&2!;-/E!'.,*!,%&!O>P>!3%1.,!

BP+-(;'55-!"#!$%&!#XXRC8!!

O>P>J$!(&2'-,&3!,%&!,+-.3-('.-,'*.!+&-/,'*.!'.!I%'/%!#JE&,*651,-+-,&!

-/,3!-3!-.!-('.&!-//&),*+!'.!,%&!6&.&+-,'*.!*0!651,-(-,&:!-.2!O>P>!-/,3!-3!-.!

-('.&!2*.*+!'.!,%&!6&.&+-,'*.!*0!31//'.'/!3&('-52&%72&8!O>P>J$!'3!-!

(',*/%*.2+'-5!&.?7(&!,%-,!'3!1;'V1',*1357!2'3,+';1,&2!,%+*16%*1,!,%&!;*27:!

-.2!'3!0*1.2!'.!;*,%!.&1+*.3!-.2!65'-!B]165&+!"WWR<!S**)&+!"#!$%&!#XXRC8!

H.,&+&3,'.657:!3,12'&3!%-4&!3166&3,&2!,%-,!-!4&+7!3(-55!-(*1.,!*0!O>P>J$!

&='3,3!'.!.&+4&!&.2'.63:!3166&3,'.6!,%-,!,%&!(-G*+',7!*0!O>P>!,-E&.!'.,*!,%&!

)+&37.-),'/!.&1+*.!'3!+&)-/E-6&2!0*+!+&5&-3&:!-.2!,%-,!,%&!(-G*+',7!*0!O>P>!

2&6+-2-,'*.!*//1+3!-,!3*(&!&=,+-.&1+*.-5!3',&!BS**)&+!"#!$%&!#XXRC8!P*,%!

O>P>J$!-.2!O>A!+&V1'+&!)7+'2*=-5J`@J)%*3)%-,&!BDKDC!-3!-!/*J0-/,*+:!

-5,%*16%!O>P>J$!%-3!-!%'6%&+!-00'.',7!0*+!DKD!,%-.!2*&3!O>A!BS**)&+!"#!$%&!

#XXRC8!a.5'E&!O>P>J$:!O>A!%-3!*.57!;&&.!5*/-,&2!'.!O>P>J37.,%&3'?'.6!

.&1+*.3!B]165&+!"WWRC8!$I*!0*+(3!*0!O>A!%-4&!;&&.!'2&.,'0'&2:!O>A\`!-.2!

O>A\b:!I%'/%!2'00&+!'.!(*5&/15-+!I&'6%,3:!/&5515-+!5*/-5'?-,'*.3!-.2!-00'.','&3!

0*+!DKD!BF+5-.2&+!"#!$%&!"WW"C8!!

!

)*<!=/,/$=.,'!/>.0$?'!

M*.*-('.&!*='2-3&!BM>NC!'3!-!05-4'.J/*.,-'.'.6!&.?7(&!,%-,!/-,-57?&3!

,%&!*='2-,'4&!2&-('.-,'*.!*0!&.2*6&.*13!-.2!&=*6&.*13!-('.&3!-.2!'3!

5*/-,&2!)+'(-+'57!'.!,%&!*1,&+!(',*/%*.2+'-5!(&(;+-.&8!A&-('.-,'*.!*0!

(*.*-('.&3!;7!M>N!5&-23!,*!,%&!0*+(-,'*.!*0!,%&'+!/*++&3)*.2'.6!

-52&%72&3!BI%'/%!-+&!,%&.!(&,-;*5'?&2!,*!/-+;*=75'/!-/'23!;7!-52&%72&!

2&%72+*6&.-3&C:!%72+*6&.!)&+*='2&!BQ#N#C:!-.2!&',%&+!-((*.'-!B'.!)+'(-+7!

-('.&!(&,-;*5'3(C!*+!-!31;3,',1,&2!-('.&!B'.!3&/*.2-+7!-('.&!(&,-;*5'3(C8!

M>N!'3!;&5'&4&2!,*!)5-7!-!)+*,&/,'4&!+*5&!;7!2&-/,'4-,'.6!&=*6&.*13!-('.&3:!

;7!,&+('.-,'.6!,%&!-/,'*.3!*0!-('.&!.&1+*,+-.3(',,&+3:!-.2!;7!+&615-,'.6!

'.,+-/&5515-+!-('.&!3,*+&3!Bc*12'(!"#!$%&!#XX\C8!!



! \!

$I*!2'3,'./,!'3*0*+(3!*0!M>N!&='3,8!$%&!'3*&.?7(&3!I&+&!*+'6'.-557!

2'3,'.61'3%&2!;7!,%&'+!+&3)&/,'4&!31;3,+-,&!-.2!'.%';',*+!3&.3','4','&3:!-.2!

%-4&!3'./&!;&&.!3%*I.!,*!&=%';',!2'3,'./,!-('.*!-/'2!3&V1&./&3!-.2!,'331&!

2'3,+';1,'*.38!M>NJ>!)+'(-+'57!(&,-;*5'?&3!&)'.&)%+'.&:!.*+&)'.&)%+'.&!

BTFC:!-.2!3&+*,*.'.!B`JQ$C:!I%&+&-3!M>NJP!)+&0&+&.,'-557!(&,-;*5'?&3!!J

)%&.75&,%75-('.&!BDF>C!BY*I5&+!-.2!$'),*.!"Wd^C8!A*)-('.&!BA>C!'3!

,%*16%,!,*!;&!(&,-;*5'?&2!;7!;*,%!M>N!'3*0*+(3!BNeS-++*55!"#!$%&!"WdRC:!-.2!

-5,%*16%!'.%';','*.!*0!;*,%!M>NJ>!-.2!JP!'3!.&/&33-+7!,*!'./+&-3&!;+-'.!A>!

5&4&53!BO+&&.!"#!$%&!"WbbC:!',!%-3!;&&.!+&)*+,&2!,%-,!A>!2&6+-2-,'*.!'3!

(&2'-,&2!)+'(-+'57!;7!M>NJ>!'.!,%&!+*2&.,!;+-'.!-.2!;7!M>NJP!'.!,%&!

)+'(-,&!;+-'.!Bf*%.3,*.!"W\dC8!H.!,&+(3!*0!31;3,+-,&!3)&/'0'/',7:!M>NJ>!'3!

3&5&/,'4&57!'.%';',&2!;7!5*I!2*3&3!*0!/5*+675'.&!Bf*%.3,*.!"W\dC:!I%'5&!M>NJ

P!'3!'.%';',&2!;7!5*I!2*3&3!*0!%J2&)+&.75!B].*55!-.2!M-67-+!"Wb#C8!M*3,!

,'331&3!'.!,%&!;*27!&=)+&33!;*,%!M>N!'3*0*+(3:!I',%!,%&!&=/&),'*.!*0!,%&!

)5-/&.,-:!I%'/%!&=)+&33&3!)+'(-+'57!M>NJ>!B9&75&+!-.2!U-5-/%!"Wd`C:!-.2!

)5-,&5&,3!-.2!57()%*/7,&3:!I%'/%!&=)+&33!*.57!M>NJP!BP*.2!-.2!S1.2-55!

"Wbb<!A*..&557!-.2!M1+)%7!"WbbC8!H.!,%&!%1(-.!;+-'.!M>N!-/,'4',7!'3!

%'6%&3,!'.!,%&!;-3-5!6-.65'-!-.2!,%&!%7)*,%-5-(13!-.2!5*I&3,!'.!,%&!

/&+&;&551(!-.2!.&*/*+,&=!BNeS-++*55!"#!$%&!"WdRC:!-.2!)*3',+*.J&('33'*.!

,*(*6+-)%7!3,12'&3!I',%!+-2'*5-;&55&2!'++&4&+3';5&!'.%';',*+3!*0!M>NJ>!-.2!J

P!%-4&!2&(*.3,+-,&2!,%-,!,%&!'3*&.?7(&3!-+&!2'3,+';1,&2!1.&4&.57!

,%+*16%*1,!;+-'.!+&6'*.3!BY*I5&+!"#!$%&!"WdbC8!!

S%-.6&3!'.!;+-'.!M>N!-/,'4',7!'.!.*+(-5!-6'.6!-.2!)-,%*5*6'/-5!

/*.2','*.3!%-4&!;&&.!3,12'&28!$%&!6&.&+-5!/*.3&.313!'3!,%-,!M>NJP!-/,'4',7!

'./+&-3&3!I',%!-6&!'.!;*,%!+*2&.,3!-.2!%1(-.3:!I%'5&!+&)*+,3!*.!M>NJ>!

%-4&!;&&.!/*.05'/,'.6:!I',%!3,12'&3!2&(*.3,+-,'.6!1./%-.6&2!BO*,,0+'&3!"#!$%&!

"Wb`<!P&.&2&,,'!-.2!]&-.&!"WdX<!Y*I5&+!"#!$%&!"WdX<!K&1.6!"#!$%&!"Wd"<!>+-'!

-.2!]'.&(1/%'!"Wdd<!Y*I5&+!"#!$%&!"WWbC!*+!'./+&-3&2!M>NJ>!-/,'4',7!'.!-6&2!

;+-'.3!BU%'%!"WbWC8!H./+&-3&2!M>NJP!-/,'4',7!%-3!-53*!;&&.!/*.3'3,&.,57!

*;3&+4&2!'.!(-.7!;+-'.!+&6'*.3!*0!)-,'&.,3!3100&+'.6!0+*(!>A!/*()-+&2!,*!



! b!

-6&J(-,/%&2!/*.,+*53:!I%&+&-3!M>NJ>!-/,'4',7!I-3!+&)*+,&2!1./%-.6&2!*+!

'./+&-3&2!B>2*5033*.!"#!$%&!"WdX<!f*33-.!"#!$%&!"WW"<!U%&+'0!"#!$%&!"WW#<!U-1+-!

"#!$%&!"WW^C8!H.,&+&3,'.657:!%'6%!'.,+-/&5515-+!S-#[!5&4&53!%-4&!;&&.!3%*I.!,*!

'./+&-3&!M>NJ>!-/,'4',7!BF6-3%'+-!"#!$%&!#XXR<!U-(-.,-+-7!"#!$%&!#XXRC:!-.2!',!

%-3!;&&.!3166&3,&2!;7!S-*!-.2!/*55&-61&3!B#XXbC!,%-,!-6&J!-.2!

.&1+*2&6&.&+-,'4&!2'3&-3&J+&5-,&2!'./+&-3&3!'.!S-#[J(-7!5&-2!,*!'./+&-3&3!'.!

M>NJ>!-/,'4',78!D5-,&5&,!M>NJP!-/,'4',7!'3!3'6.'0'/-.,57!%'6%&+!'.!>A:!

2&(&.,'-!-.2!DA!/*()-+&2!,*!/*.,+*5!4-51&3!B>2*5033*.!"#!$%&!"WdX<!

P*.6'*-..'!"#!$%&!"WWb<!L%*1!"#!$%&!#XX"C8!H./+&-3&2!M>N!-/,'4',7!(-7!

/*.,+';1,&!,*!,%&!.&1+*2&6&.&+-,'*.!*;3&+4&2!'.!,%&3&!2'3*+2&+3:!21&!,*!,%&!

'./+&-3&2!)+*21/,'*.!*0!,*='/!;7J)+*21/,3!31/%!-3!)%&.75-/&,-52&%72&!-.2!

Q#N#!BU,+*5'.!P&.&2&,,'!-.2!A*3,&+,!"WdW<!S-*!"#!$%&!#XXbC8!!

!

)*@!=/,/$=.,'!/>.0$?'!.,#.5.&/(?!

$%&!2'3/*4&+7!*0!M>N!'.%';',*+3!BM>NH3C!%-))&.&2!3&+&.2')',*1357!'.!

,%&!&-+57!"W`X3!I%&.!')+*.'-?'2:!-!%72+-?'.&!BZ"T$TZ#C!2&+'4-,'4&!

2&4&5*)&2!,*!,+&-,!,1;&+/15*3'3:!I-3!*;3&+4&2!,*!&=&+,!-.,'2&)+&33-.,!&00&/,3!

'.!-!.1(;&+!*0!)-,'&.,3!BY*=!-.2!O';-3!"W`RC8!H,3!(**2J&5&4-,'.6!)+*)&+,'&3!

I&+&!5-,&+!-,,+';1,&2!,*!M>N!'.%';','*.:!-.2!*,%&+!M>NH3!I&+&!2&4&5*)&2!0*+!

,%&!,+&-,(&.,!*0!2&)+&33'*.8!$*2-7:!-!I'2&!+-.6&!*0!M>NH3!'3!-4-'5-;5&!,*!

,+&-,!(-.7!)37/%'-,+'/!-.2!.&1+*5*6'/-5!/*.2','*.3!'.!-22','*.!,*!2&)+&33'*.:!

'./512'.6!-.='&,7!2'3*+2&+3:!>A!-.2!DA!BP*+,*5-,*!"#!$%&!#XXdC8!!!

M>NH3!-+&!6&.&+-557!/5-33'0'&2!'.,*!3&4&+-5!/-,&6*+'&38!$%&!+&4&+3';5&!

M>NH3!,+-.3'&.,57!'.%';',!M>N:!I%'5&!M>NH3!,%-,!'++&4&+3';57!;'.2!,*!,%&!

&.?7(&!*+!',3!/*0-/,*+3:!3*J/-55&2!g31'/'2&!'.%';',*+3:h!-+&!E.*I.!-3!

'++&4&+3';5&!M>NH38!Y1+,%&+:!.*.J3&5&/,'4&!M>NH3!'.%';',!;*,%!M>N!'3*0*+(3:!

I%&+&-3!3&5&/,'4&!M>NH3!'.%';',!*.57!*.&!'3*0*+(!B-5,%*16%!(*3,!3&5&/,'4&!

M>NH3!'.%';',!;*,%!'3*0*+(3!-,!%'6%!2*3&3C8!H3*&.?7(&!3&5&/,'4',7!*0!M>NH3!

2&,&+('.&3!,%&'+!,%&+-)&1,'/!-.2!.&1+*/%&('/-5!*1,/*(&3<!0*+!&=-()5&:!,%&!

-.,'2&)+&33-.,!-/,'*.3!*0!M>NH3!-+&!2&)&.2&.,!3*5&57!1)*.!'.%';','*.!*0!



! d!

M>NJ>:!3'./&!-.,'2&)+&33-.,!&00&/,3!-+&!(&2'-,&2!;7!'./+&-3&3!'.!;+-'.!5&4&53!

*0!`JQ$!-.2!TF8!U&5&/,'4&!M>NJP!'.%';',*+3!-+&!6&.&+-557!.*,!-.,'2&)+&33-.,3!

B-5,%*16%!,+-.32&+(-557!-2('.'3,&+&2!5J2&)+&.75!%-3!.*I!;&&.!+&)*+,&2!,*!

%-4&!-.,'2&)+&33-.,!&00&/,3!BK&&!-.2!S%&.!#XXbCC:!;1,!(-7!35*I!,%&!

)+*6+&33'*.!*0!DA!'.!,%&!&-+57!3,-6&3!*0!,%&!'55.&33:!(*3,!5'E&57!21&!,*!,%&!

'.%';','*.!*0!A>!(&,-;*5'3(!BP*+,*5-,*!"#!$%&!#XXdC8!M>NJP!'.%';','*.!(-7!

-53*!;&!&00&/,'4&!'.!+&21/'.6!,%&!*='2-,'4&!3,+&33J'.21/&2!)-,%*5*6'/-5!

/%-.6&3!*;3&+4&2!'.!>A:!/*1.,&+-/,'.6!,%&!'./+&-3&2!M>NJP!-/,'4',7!0*1.2!'.!

,%&!;+-'.3!*0!,%&3&!)-,'&.,3!BL%*1!"#!$%&!#XX"C!-.2!)*33';57!2&/+&-3'.6!,%&!

6&.&+-,'*.!*0!+&-/,'4&!*=76&.!3)&/'&3!BZNUC!0+*(!'./+&-3&2!Q#N#!)+*21/,'*.!

BP*+,*5-,*!"#!$%&!#XXdC8!$%&3&!2-,-!-+&!2'3/133&2!'.!6+&-,&+!2&,-'5!'.!U&/,'*.!

"8b8R8R8!!

9%'5&!M>NH3!-+&!&00&/,'4&!'.!,+&-,'.6!-!.1(;&+!*0!)-,%*5*6'/-5!

/*.2','*.3:!,%&7!-+&!.*,!I',%*1,!3'2&!&00&/,3:!I%'/%!/-.!'./512&!2+*I3'.&33:!

2'??'.&33!-.2!I&'6%,!6-'.8!>!)*,&.,'-557!3&4&+&!%7)&+,&.3'4&!/*.2','*.:!

+&0&++&2!,*!-3!,%&!g/%&&3&!&00&/,h:!/-.!*//1+!I%&.!M>NJ>!'3!'++&4&+3';57!

'.%';',&28!$7+-('.&!-.2!*,%&+!37()-,%*('(&,'/!-('.&3!I%'/%!-+&!131-557!

(&,-;*5'?&2!;7!M>NJ>!'.!,%&!61,!-+&!'.3,&-2!-;5&!,*!&.,&+!,%&!/'+/15-,'*.!-.2!

3,'(15-,&!,%&!+&5&-3&!*0!TF:!/-13'.6!%&-2-/%&3!-.2!&4&.!%7)&+,&.3'4&!/+'3'3:!

/*(-:!-.2!2&-,%!Bc*12'(!-.2!Y'.;&+6!"WdbC8!$7+-('.&!'3!0*1.2!'.!0**23!

31/%!-3!-6&2!/%&&3&3!-.2!I'.&3:!-.2!,%13!3,+'/,!2'&,-+7!+&3,+'/,'*.3!-+&!

'()*3&2!*.!'.2'4'21-53!,-E'.6!'++&4&+3';5&!M>NH38!$%'3!/*.2','*.!/-.!;&!

-4*'2&2!;7!,%&!13&!*0!+&4&+3';5&!M>NH3!B&868!(*/5*;&('2&C:!3'./&!,7+-('.&!'3!

-;5&!,*!2'3)5-/&!,%&!'.%';',*+!'.!)&+')%&+-5!373,&(3!-.2!/-.!;&!(&,-;*5'?&2!

31;3&V1&.,578!P&/-13&!*0!,%'3!)*,&.,'-557!0-,-5!3'2&!&00&/,:!M>NH3!%-4&!

6&.&+-557!.*,!;&&.!13&2!-3!0'+3,J5'.&!,+&-,(&.,38!!

!

)*A!%#','-B.,'!

DKL!'3!-!)*,&.,!'++&4&+3';5&:!.*.J3&5&/,'4&!M>NH8!H,!'3!13&2!/5'.'/-557!0*+!

,%&!,+&-,(&.,!*0!-!.1(;&+!*0!)37/%'-,+'/!2'3*+2&+3:!'./512'.6!(-G*+!

2&)+&33'*.!BM/O+-,%!"#!$%&!"Wd\C:!-,7)'/-5!2&)+&33'*.!BD-7E&5!"#!$%&!"Wd#<!



! W!

i1',E'.!"#!$%&!"WdW<!i1',E'.!"#!$%&!"WWXC:!)-.'/!2'3*+2&+!BU%&&%-.!"#!$%&!"WdX<!

P1'61&3!-.2!j-55&G*!"WdbC:!3*/'-5!-.='&,7!2'3*+2&+!BK'&;*I',?!"#!$%&!"WddC!-.2!

)*3,J,+-1(-,'/!3,+&33!2'3*+2&+!BA-4'23*.!"#!$%&!"WdbC8!H,!%-3!-53*!;&&.!3%*I.!

,*!3'6.'0'/-.,57!+&21/&!.&1+*.-5!5*33!'.!-!+*2&.,!(*2&5!*0!,+-.3'&.,!0*+&;+-'.!

'3/%&('-!B9**2!"#!$%&!#XX\;C8!

O'4&.!',3!)*,&.,!'.%';',*+7!-/,'*.3!*.!M>N:!',!'3!.*,!31+)+'3'.6!,%-,!DKL!

'./+&-3&3!;+-'.!5&4&53!*0!,%&!/5-33'/-5!(*.*-('.&!.&1+*,+-.3(',,&+3!BM/]'(!

"#!$%&!"WdR<!P-E&+!"#!$%&!"Wd^<!M/]&..-!"#!$%&!"WW"<!O+'&;&5!"#!$%&!"WWdC!-.2!

,+-/&!-('.&3!B)%&.75&,%75-('.&!BDF>C:!,7+-('.&!-.2!,+7),-('.&C!BD%'5')3!

-.2!P*15,*.!"WbWC8!DKL!-.2!*,%&+!%72+-?'.&3!-+&!,%*16%,!,*!'.%';',!M>N!4'-!

,%&!+-)'2!,'6%,!;'.2'.6!*0!-!2'-?&.&!(&,-;*5',&!,*!,%&!05-4'.!/*0-/,*+!*0!,%&!

&.?7(&!B05-4'.!-2&.'.&!2'.1/5&*,'2&:!*+!Y>AC:!,%&+&0*+&!+&21/'.6!,%&!

;'*-4-'5-;'5',7!*0!B-.2!3,&+'/-557!%'.2&+'.6C!,%&!-/,'4&!/*0-/,*+!-.2!+&21/'.6!

&.?7(&!-/,'4',7!BQ*5,!"#!$%&!#XX^C8!Z&(-+E-;57:!DKL!-53*!(-+E&257!'./+&-3&3!

;+-'.!5&4&53!*0!,%&!-('.*!-/'23!O>P>!BD*)*4!-.2!M-,,%'&3!"W\W<!D&++7!-.2!

Q-.3&.!"WbR<!P-E&+!"#!$%&!"WW"<!M/]&..-!"#!$%&!"WW"<!M/M-.13!"#!$%&!"WW#<!

D-35-I3E'!"#!$%&!"WW`<!$*22!-.2!P-E&+!"WW`<!D-+&.,!"#!$%&!"WWW:!#XXX<!c-.6!

-.2!U%&.!#XX`C!-.2!-5-.'.&!B>K>C!B9*.6!"#!$%&!"WWX<!$-.-7!"#!$%&!#XX"<!c-.6!

-.2!U%&.!#XX`C:!-.2!13'.6!'(!)')*!('/+*2'-573'3!'.!+*2&.,3:!DKL!I-3!

2&(*.3,+-,&2!,*!'./+&-3&!&=,+-/&5515-+!5&4&53!*0!;*,%!O>P>!-.2!>K>!'.!,%&!

3,+'-,1(!B$-.-7!"#!$%&!#XX"<!D-+&.,!"#!$%&!#XX#C8!H./+&-3&2!;+-'.!5&4&53!*0!

O>P>!-.2!>K>!-+&!,%*16%,!,*!;&!)+'(-+'57!,%&!+&315,!*0!DKLJ'.21/&2!

'.%';','*.!*0!,%&'+!+&3)&/,'4&!/-,-;*5'/!&.?7(&3:!O>P>J$!BD*)*4!-.2!

M-,,%'&3!"W\W<!M/]&..-!"#!$%&!"WW"<!M/M-.13!"#!$%&!"WW#C!-.2!>K>J

,+-.3-('.-3&!B>K>J$C!BD-35-I3E'!"WWd<!$-.-7!"#!$%&!#XX"C8!P*,%!O>P>J$!-.2!

>K>J$!+&V1'+&!DKD!-3!-!/*0-/,*+:!-.2!DKL!%-3!;&&.!3%*I.!,*!'.%';',!-!.1(;&+!

*0!*,%&+!DKDJ2&)&.2&.,!&.?7(&3!BA7/E!-.2!A&I-+!"Wd\<!c1!-.2!P*15,*.!

"WW#<!Q*5,!"#!$%&!#XX^C8!DKL!'3!,%*16%,!,*!;'.2!,*!DKD:!0*+('.6!-!%72+-?*.&!

BZ"S=T$TZ#C!-221/,!-.2!,%&+&0*+&!+&21/'.6!,%&!-4-'5-;'5',7!*0!,%&!-/,'4&!

/*0-/,*+!B,%13!+&21/'.6!&.?7(&!-/,'4',7C!BQ*5,!"#!$%&!#XX^C8!S%+*.'/!DKL!



! "X!

,+&-,(&.,!%-3!;&&.!+&)*+,&2!,*!+&21/&!)5-3(-!DKD!'.!%1(-.3!;7!0*+('.6!-!

)7+'2*=-5%72+-?*.&!/*()5&=!BM-5/*5(!"#!$%&!"WW^C:!31))*+,'.6!,%'3!

)*3,15-,'*.!B-5,%*16%!+&315,3!0+*(!K72'-+2!-.2!/*55&-61&3!B"WdWC!2'2!.*,!

-6+&&!I',%!,%'3!0'.2'.6!*0!+&21/&2!)5-3(-!DKDC8!!

9%'5&!-2('.'3,+-,'*.!*0!DKL!,*!+*2&.,3!'./+&-3&3!;+-'.!O>P>!5&4&53!1)!,*!

RJ^!,'(&3!/*.,+*5!4-51&3!BP-E&+!"#!$%&!"WW"C:!O>P>J$!-/,'4',7!'3!.*,!'.%';',&2!

'(!)')*!;7!(*+&!,%-.!`Xk!&4&.!-,!2*3&3!-3!%'6%!-3!\X!(6lE6!BD*)*4!-.2!

M-,,%'&3!"W\WC:!3166&3,'.6!,%-,!*,%&+:!-3J*0J7&,!1.'2&.,'0'&2!(&/%-.'3(3!

(-7!-53*!;&!'.4*54&2!'.!DKL@3!O>P>&+6'/!&00&/,8!H()*+,-.,57:!-2('.'3,+-,'*.!

*0!DKL!+&315,&2!'.!-!,+-.3'&.,!;1,!3'6.'0'/-.,!2&/+&-3&!'.!;+-'.!5&4&53!*0!

651,-('.&!-.2!651,-(-,&!BD-35-I3E'!"#!$%&!"WW`<!D-35-I3E'!"WWd<!c-.6!-.2!

U%&.!#XX`C:!-!2&/+&-3&!'.!651,-(-,&J651,-('.&!/7/5'.6!051=!;&,I&&.!.&1+*.3!

-.2!65'-!Bc-.6!-.2!U%&.!#XX`C:!-.2!-!2&/+&-3&!'.!]S5J&4*E&2!651,-(-,&!

+&5&-3&!BM'/%-&5J$',13!"#!$%&!#XXXC8!$*6&,%&+!,%&3&!+&315,3!3166&3,!,%-,!DKL!

(-7!/-13&!-!,+-.3'&.,!2&/+&-3&!'.!651,-(-,&+6'/!,+-.3('33'*.8!S%+*.'/!DKL!

-2('.'3,+-,'*.!('5257!'.%';',3!O>A!-/,'4',7:!-5,%*16%!,%&!'.%';','*.!*0!O>P>J

$!'3!(1/%!3,+*.6&+!BM/]&..-!"#!$%&!"WW^C:!-.2!(ZT>!5&4&53!&./*2'.6!O>A\`:!

O>A\b!*+!O>P>J$!-+&!.*,!-5,&+&2!;7!/%+*.'/!DKL!,+&-,(&.,!BK-'!"#!$%&!"WWdC8!

$%&!)*33';'5',7!,%-,!DKL!(-7!+&4&+3&!,%&!-/,'4',7!*0!,%&!O>$3:!,%13!&=)*+,'.6!

O>P>!0+*(!,%&!)+&37.-),'/!.&1+*.!+-,%&+!,%-.!(&2'-,'.6!',3!1),-E&:!%-3!-53*!

;&&.!3166&3,&2!BA1007!"#!$%&!#XX^C8!

H,!3%*152!;&!.*,&2!,%-,!I%'5&!3,12'&3!/*.3'3,&.,57!+&)*+,!,%-,!DKL!/-13&3!

,+-.3'&.,!2&/+&-3&3!'.!I%*5&!;+-'.!651,-('.&!5&4&53:!,%&!&00&/,3!*0!DKL!*.!

651,-(-,&!-+&!(1/%!5&33!+*;13,:!I',%!3*(&!Bc-.6!-.2!U%&.!#XX`C:!;1,!.*,!-55!

BD-+&.,!"#!$%&!#XXXC!3,12'&3!+&)*+,'.6!-!2&/+&-3&!'.!I%*5&!;+-'.!651,-(-,&!

5&4&538!>3!31/%:!-.!&00&/,!*0!DKL!*.!651,-(-,&+6'/!,+-.3('33'*.!3%*152!;&!

'.,&+)+&,&2!I',%!/-1,'*.8!H.!,%'3!,%&3'3:!DKLJ!'.21/&2!2&/+&-3&3!'.!

651,-(-,&+6'/!,+-.3('33'*.!-+&!'./512&2!'.!,%&!2'3/133'*.3!*0!DKL@3!

.&1+*/%&('/-5!&00&/,3!3'./&!-!+&21/,'*.!'.!651,-(-,&!-/,'4',7!'3!31))*+,&2!;7!

3*(&!3,12'&3:!;1,!',!3%*152!;&!E&),!'.!('.2!,%-,!.*,!-55!3,12'&3!31))*+,!,%'3!

/*./513'*.!-.2!01+,%&+!'.4&3,'6-,'*.3!-+&!I-++-.,&2!,*!2&,&+('.&!I%7!,%&3&!



! ""!

'./*.3'3,&./'&3!-+&!*;3&+4&28!H.!,%'3!+&6-+2:!',!'3!*0!'.,&+&3,!,%-,!/*55&-61&3!'.!

,%&!T&1+*/%&('/-5!Z&3&-+/%!a.',!%-4&!+&/&.,57!0*1.2!,%-,!DKL!2&/+&-3&3!

651,-(-,&!+&5&-3&!0+*(!-3,+*/7,&3!BU*.6:!P-E&+!-.2!$*22:!)&+3*.-5!

/*((1.'/-,'*.C8!

!

)*C!!;%#',D-'&#D-.0','#D0($B.,'!E%'#F!

DKL!'3!'.,+'61'.6!'.!,%-,!',!.*,!*.57!'.%';',3!M>N:!;1,!'3!-53*!-!31;3,+-,&!

0*+!M>N!BS5'.&3/%('2,!-.2!Q*+',-!"W\W;:!"W\W-C8!$%'3!%-3!;&&.!

31;3,-.,'-,&2!;7!3,12'&3!3%*I'.6!,%-,!'.!%1(-.3!\Jd!I&&E3!*0!/%+*.'/!

,+&-,(&.,!'3!+&V1'+&2!,*!-/%'&4&!3,&-27J3,-,&!)5-3(-!5&4&53!BM-55'.6&+!-.2!

U(',%!"WW"C:!-.2!;7!,%&!0-/,!,%-,!'.%';','*.!*0!M>N!)+'*+!,*!DKL!

-2('.'3,+-,'*.!'.!+-,3!-;*5'3%&3!-!.1(;&+!*0!.&1+*/%&('/-5!&00&/,3!-,,+';1,&2!

,*!DKL:!'./512'.6!,%&!'.%';','*.!*0!O>P>J$!-/,'4',7!-.2!,%&!&5&4-,'*.!*0!;+-'.!

O>P>!BD*)*4!-.2!M-,,%'&3!"W\W<!$*22!-.2!P-E&+!"WW`:!#XXdC8!S5'.&3/%('2,!

-.2!Q*+',-!B"W\W;:!"W\W-C!)+*)*3&2!,%-,!,%&!-/,'4&!(&,-;*5',&!6&.&+-,&2!

0+*(!DKL!;7!M>N!I-3!)%&.75-/&,'/!-/'2:!-.2!I%'5&!',!%-3!;&&.!3'./&!

/*.0'+(&2!,%-,!)%&.75-/&,'/!-/'2!'3!'.2&&2!-!(-G*+!(&,-;*5',&!*0!DKL!'.!

%1(-.3!BZ*;'.3*.!"#!$%&!"Wd`C:!',!'3!.*,!;&5'&4&2!,*!;&!0*+(&2!;7!,%&!-/,'*.3!

*0!M>N!-.2!',!2*&3!.*,!'.%';',!O>P>J$!BP-E&+:!1.)1;5'3%&2!*;3&+4-,'*.3C:!

3166&3,'.6!,%-,!-.*,%&+!-/,'4&!(&,-;*5',&!5'E&57!(&2'-,&3!,%&!O>P>&+6'/!

&00&/,3!*;3&+4&2!-0,&+!DKL!-2('.'3,+-,'*.8!!

H.!"Wb#!',!I-3!3166&3,&2!;7!$'),*.!-.2!U)'+&3!,%-,!DFQ!I-3!,%&!-/,'4&!

(&,-;*5',&!*0!DKL:!-.2!I%'5&!'(!)'#+*!3,12'&3!31))*+,&2!,%'3!,%&*+7!B$'),*.!

"Wb#C:!',!I-3!.*,!/*.0'+(&2!,%-,!DFQ!I-3!0*+(&2!'(!)')*!0+*(!DKL8!DFQ!I-3!

5-,&+!37.,%&3'?&2!-.2!-2('.'3,&+&2!,*!+*2&.,3:!-.2!I-3!3%*I.!,*!'.%';',!

O>P>J$!-.2!&5&4-,&!;+-'.!O>P>!'.!+*2&.,3!,*!-!3'('5-+!2&6+&&!,*!,%-,!

*;3&+4&2!I',%!DKL!BD-35-I3E'!"#!$%&!#XX"C8!Y1+,%&+(*+&:!5'E&!DKL:!DFQ!

&5&4-,&2!I%*5&!;+-'.!>K>!5&4&53:!,+-.3'&.,57!2&/+&-3&2!I%*5&!;+-'.!

651,-('.&!5&4&53!-.2!'./+&-3&2!&=,+-/&5515-+!O>P>!'.!,%&!3,+'-,1(!BD-+&.,!"#!

$%&!#XX#C8!H,!'3!/1++&.,57!;&5'&4&2!,%-,!-!.1(;&+!*0!DKL@3!.&1+*/%&('/-5!



! "#!

&00&/,3:!'./512'.6!,%*3&!(&.,'*.&2!%&+&:!(-7!;&!(&2'-,&2!;7!,%&!0*+(-,'*.!*0!

DFQ8!A&3)',&!,%&!3'('5-+','&3!'.!,%&!.&1+*/%&('/-5!-/,'*.3!*0!DKL!-.2!DFQ:!

*.&!'()*+,-.,!2'00&+&./&!'3!,%-,:!1.5'E&!DKL:!DFQ!%-3!*.57!I&-E!'.%';',*+7!

&00&/,3!*.!M>N!BD-35-I3E'!"#!$%&!#XX"C:!3166&3,'.6!,%-,!DFQ!/*152!;&!-.!

'.,&+&3,'.6!,%&+-)&1,'/!-5,&+.-,'4&!,*!DKL!'.!3*(&!2'3*+2&+3!3'./&!,%&!g/%&&3&!

&00&/,h!I*152!;&!1.5'E&57!,*!*//1+8!H.2&&2:!DFQ!',3&50!I-3!3%*I.!,*!+&21/&!

&)'5&),'/!-/,'4',7!'.!+-,!%'))*/-()-5!35'/&3!BA1007!"#!$%&!#XX^C!-.2!,*!)*33&33!

.&1+*)+*,&/,'4&!&00&/,3!'.!,+-.3'&.,!0*+&;+-'.!'3/%&('-!'.!,%&!6&+;'5!B$-.-7!"#!

$%&!#XX#C8!$%&!/%&('/-5!3,+1/,1+&!*0!DFQ!-.2!)+*)*3&2!(&,-;*5'3(!*0!DKL!,*!

DFQ!-+&!3%*I.!'.!Y'61+&!"J#8!!

!

)*G!&#'($%'1&."!='"#$,.?=?!/2!$"&./,!/2!%-B!!

)*G*)!$HI6J:K9:LLMHI!N:OPMH6LNL!QR!MOI6QH!QR!%-B!

>3'2&!0+*(!,%&!)*,&.,!M>NJ'.%';','.6!-/,'*.!*0!DKL:!I%'/%!1.2&.'-;57!

/*.0&+3!-.,'2&)+&33-.,!&00&/,3:!,%&!O>P>&+6'/!)+*)&+,'&3!*0!DKL!-53*!5'E&57!

/*.,+';1,&!,*!',3!-.,'2&)+&33-.,!-/,'*.38!D+&/5'.'/-5!3,12'&3!%-4&!3%*I.!,%-,!

2&)+&33'4&J5'E&!;&%-4'*1+!'.!+-,3!'3!)+&4&.,&2!*+!+&4&+3&2!I',%!O>P>!*+!I',%!

2+163!,%-,!0-/'5',-,&!O>P>&+6'/!,+-.3('33'*.!B31/%!-3!(13/'(*5!*+!^:`:\:bJ

,&,+-%72+*'3*=-?*5*m`:^J/n)7+'2'.JRJ*5!B$QHDCC:!-.2!,%&!'.%';','*.!*0!

2&)+&33'4&J5'E&!;&%-4'*1+!;7!-.,'2&)+&33-.,!2+163!/-.!;&!)+&4&.,&2!I',%!

O>P>>!+&/&),*+!-.,-6*.'3,3!B+&4'&I&2!'.!$1..'/5'00!-.2!M-5-,7.3E-!#XXRC8!

S5'.'/-5!3,12'&3!%-4&!+&4&-5&2!2&/+&-3&3!'.!)5-3(-!BD&,,7!"#!$%&!"WWX<!D&,,7!

"WW^C:!/&+&;+-5!3)'.-5!051'2!BSUYC!BO*52!"#!$%&!"WdX<!O&+.&+!"#!$%&!"Wd^C!-.2!

;+-'.!BU-.-/*+-!"#!$%&!"WWWC!5&4&53!*0!O>P>!'.!2&)+&33&2!)-,'&.,3!/*()-+&2!

,*!%&-5,%7!/*.,+*538!S%+*.'/!,+&-,(&.,!I',%!3&5&/,'4&!3&+*,*.'.!+&1),-E&!

'.%';',*+3!BUUZH3C!BU-.-/*+-!"#!$%&!#XX#C!-.2!+&)&-,&2!&5&/,+*/*.4153'4&!

,%&+-)7!BU-.-/*+-!"#!$%&!#XXRC!'./+&-3&!;+-'.!O>P>!5&4&53!'.!2&)+&33&2!

)-,'&.,38!$*6&,%&+:!,%&3&!2-,-!31))*+,!-!,%&+-)&1,'/!+*5&!0*+!O>P>!0-/'5',-,'*.!

'.!2&)+&33'*.:!-.2!,%&!&5&4-,'*.!'.!;+-'.!O>P>!;7!DKL!(-7!/*.,+';1,&!,*!',3!

31//&33015!13&!-3!-.!-.,'2&)+&33-.,!-6&.,8!!
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! "^!

!

U,12'&3!3166&3,!,%-,!DKL!(-7!-53*!,+-.3'&.,57!2&/+&-3&!651,-(-,&+6'/!

,+-.3('33'*.:!-5,%*16%!-3!(&.,'*.&2!&-+5'&+:!01+,%&+!3,12'&3!-+&!I-++-.,&2!,*!

/5-+'07!/*.05'/,'.6!+&315,38!Z&/&.,57!,%&!+*5&!*0!,%&!651,-(-,&+6'/!373,&(!'.!!

(**2!2'3*+2&+3!%-3!;&&.!*0!6+&-,!'.,&+&3,:!-.2!-!I&-5,%!*0!&4'2&./&!3166&3,3!

,%-,!651,-(-,&!(-7!;&!273+&615-,&2!'.!(-G*+!2&)+&33'*.!BU-.-/*+-!"#!$%&!

#XXdC8!P+-'.!-.2!)5-3(-!651,-(-,&!5&4&53!%-4&!;&&.!3%*I.!,*!;&!&5&4-,&2!'.!

)-,'&.,3!3100&+'.6!0+*(!2&)+&33'*.!/*()-+&2!,*!/*.,+*53!BM',-.'!"#!$%&!#XX\<!

Q-3%'(*,*!"#!$%&!#XXbC:!-.2!651,-(-,&!+&/&),*+!)-,%*5*67!'.!(-G*+!

2&)+&33'*.!%-3!;&&.!+&)*+,&2!BT12(-(12J$%-.*'!-.2!Z&7.*523!#XX^C8!

H.2'4'21-53!I',%!2&)+&33'*.!(-7!-53*!&=%';',!-!3'6.'0'/-.,!+&21/,'*.!'.!65'-5!

/&55!.1(;&+!-.2!2&.3',7!'.!4-+'*13!;+-'.!+&6'*.3!BS*,,&+!"#!$%&!#XX"<!P*I5&7!

"#!$%&!#XX#C:!-.2!6'4&.!,%-,!65'-5!1),-E&!'3!,%&!)+'(-+7!(&/%-.'3(!*0!

651,-(-,&!/5&-+-./&!0+*(!,%&!37.-)3&:!.&1+*.-5!%7)&+&=/',-;'5',7!(-7!+&315,!

0+*(!'.3100'/'&.,!/5&-+-./&!*0!651,-(-,&!0+*(!,%&!37.-)3&8!>22','*.-557:!

651,-(-,&!+&/&),*+!-.,-6*.'3,3!%-4&!;&&.!3%*I.!,*!&5'/',!-.,'2&)+&33-.,J5'E&!

&00&/,3!'.!-.'(-5!(*2&53!*0!2&)+&33'*.!B$+155-3!-.2!UE*5.'/E!"WWXC!-.2!+-)'2!

,%&+-)&1,'/!&00&/,3!'.!2&)+&33&2!)-,'&.,3!BP&+(-.!"#!$%&!#XXX<!L-+-,&!"#!$%&!

#XX\C8!Y+*(!,%&3&!0'.2'.63!',!'3!+&-3*.-;5&!,*!3166&3,!,%-,!-!2&/+&-3&!'.!

651,-(-,&+6'/!,+-.3('33'*.!'.21/&2!;7!DKL!/*152!-53*!/*.,+';1,&!,*!,%&!

-.,'2&)+&33-.,!)+*)&+,'&3!*0!,%&!2+168!!

!

)*G*4!$HS6QTUI6O!MHJ!MHI6KMH6O!N:OPMH6LNL!QR!MOI6QH!QR!%-B!

9%'5&!`JQ$!-.2!TF!-+&!E.*I.!,*!)5-7!-!+*5&!'.!,%&!)-,%*)%73'*5*67!*0!

-.='&,7:!-!I&-5,%!*0!&4'2&./&!-53*!'.2'/-,&3!,%-,!2&/+&-3&2!O>P>&+6'/!

,+-.3('33'*.!'3!+&5-,&2!,*!-.='&,7!2'3*+2&+38!D+&/5'.'/-5!-.2!/5'.'/-5!3,12'&3!

%-4&!2&(*.3,+-,&2!,%&!-.='*6&.'/!&00&/,3!*0!+&21/&2!O>P>&+6'/!01./,'*.!-.2!

,%&!-.='*57,'/!&00&/,3!*0!'./+&-3&2!O>P>&+6'/!,+-.3('33'*.!BA*++*I!"#!$%&!

"WdR<!U%&+'0!-.2!N+&5-.2!"WW`C8!H.!0-/,:!,%&!(-G*+',7!*0!)%-+(-/*5*6'/-5!

,+&-,(&.,3!/1++&.,57!)+&3/+';&2!0*+!-.='&,7!2'3*+2&+3:!'./512'.6!



! "`!

;&.?*2'-?&)'.&3:!UUZH3:!4&.5-0-='.&!-.2!DKL:!%-4&!;&&.!3%*I.!,*!0-/'5',-,&!

,%&!O>P>&+6'/!373,&(!'(!)')*!BU-.-/*+-!"#!$%&!#XX#<!U,+&&,&+!"#!$%&!#XX`C!

-5,%*16%!.*,!-55!*0!,%&3&!2+163!I&+&!/*.3'2&+&2!'.!,%&!)-3,!,*!;&!O>P>&+6'/!

-6&.,38!>;.*+(-5','&3!'.!,%&!O>P>&+6'/!373,&(3!*0!'.2'4'21-53!3100&+'.6!0+*(!

-.='&,7!2'3*+2&+3!%-4&!-53*!;&&.!+&)*+,&28!H.2'4'21-53!3100&+'.6!0+*(!3*/'-5!

-.='&,7!2'3*+2&+!I&+&!3%*I.!,*!%-4&!+&21/&2!O>P>!5&4&53!'.!,%&!,%-5-(13!

/*()-+&2!,*!%&-5,%7!4*51.,&&+3!B-5,%*16%!I%*5&!;+-'.!O>P>!5&4&53!I&+&!

/*()-+-;5&!'.!;*,%!6+*1)3C!BD*55-/E!"#!$%&!#XXdC:!-.2!)-,'&.,3!I',%!)-.'/!

2'3*+2&+!%-4&!;&&.!3%*I.!,*!&=%';',!+&21/&2!O>P>!5&4&53!'.!,%&!*//')',-5!

/*+,&=!BO*22-+2!"#!$%&!#XX"C:!+&21/&2!3&.3','4',7!,*!O>P>>!+&/&),*+!-6*.'3,3!

BZ*7JP7+.&!"#!$%&!"WW\C!-.2!,*!%-4&!0&I&+!;&.?*2'-?&)'.&J,7)&!;'.2'.6!3',&3!

B*.!,%&!O>P>>!+&/&),*+C!'.!,%&!'.315-+!/*+,&=!BS-(&+*.!"#!$%&!#XXbC!

/*()-+&2!,*!%&-5,%7!/*.,+*538!DKL!'3!&00&/,'4&!0*+!,%&!,+&-,(&.,!*0!3*/'-5!

-.='&,7!2'3*+2&+!-.2!)-.'/!2'3*+2&+!BU%&&%-.!"#!$%&!"WdX<!P1'61&3!-.2!j-55&G*!

"Wdb<!K'&;*I',?!"#!$%&!"WddC:!-.2!,%&!O>P>&+6'/!&00&/,3!*0!DKL!5'E&57!

/*.,+';1,&!,*!',3!-.='*57,'/!-.2!-.,')-.'/!&00&/,38!S*.3'3,&.,!I',%!,%'3:!DKL!

&00&/,'4&57!+&21/&2!-.='&,7J5'E&!;&%-4'*1+!'.!+*2&.,3!B-33&33&2!13'.6!,%&!

&5&4-,&2J)513!(-?&C!*.57!-,!2*3&3!,%-,!&5&4-,&2!;+-'.!5&4&53!*0!O>P>!

BD-35-I3E'!"#!$%&!"WW\C8!!

U'./&!O>P>!-))&-+3!,*!;&!-.!'()*+,-.,!(*215-,*+!*0!-.='&,7:!',!'3!.*,!

31+)+'3'.6!,%-,!,%&!&=/',-,*+7!651,-(-,&+6'/!373,&(!BI',%!I%'/%!',!'3!'.!-!

2&5'/-,&!;-5-./&C!'3!-53*!'()5'/-,&2!'.!-.='&,7J+&5-,&2!2'3*+2&+38!$%&!(-G*+',7!

*0!&4'2&./&!0*+!-!651,-(-,&+6'/!'.051&./&!*.!-.='&,7!/*(&3!0+*(!-.'(-5!

3,12'&3:!I%&+&!-5,&+-,'*.!*0!,%&!651,-(-,&!373,&(!%-3!;&&.!+&)*+,&2!,*!-5,&+!

-.='&,7J5'E&!;&%-4'*1+<!,%&!TMA>!-.,-6*.'3,3!E&,-('.&!-.2!M]JdX"!%-4&!

;&&.!3%*I.!,*!+&21/&!-.='&,7J5'E&!;&%-4'*1+!'.!+*2&.,3!BU%-+(-!-.2!

]15E-+.'!"WWR<!F.6'.!"#!$%&!#XXWC:!0*+!&=-()5&:!-.2!,%&!(&,-;*,+*)'/!

651,-(-,&!+&/&),*+!-6*.'3,!KcR`^b^X!BI%'/%!+&21/&3!,%&!)+&37.-),'/!

+&5&-3&!*0!651,-(-,&C!%-3!;&&.!+&)*+,&2!,*!)+&4&.,!5-/,-,&J'.21/&2!)-.'/!

-,,-/E3!'.!+-,3!BU%&E%-+!-.2!]&'(!#XXXC8!S5'.'/-557:!'.2'4'21-53!I',%!3*/'-5!

-.='&,7!2'3*+2&+!I&+&!3%*I.!,*!%-4&!&5&4-,&2!651,-(-,&!5&4&53!'.!,%&!



! "\!

-.,&+'*+!/'.615-,&!/*+,&=!B;1,!.*,!,%&!*//')',-5!/*+,&=C!BD%-.!"#!$%&!#XX`C!-.2!

%'6%&+!I%*5&!;+-'.!-.2!,%-5-(13!5&4&53!*0!651,-(-,&!-.2!651,-('.&!BD*55-/E!

"#!$%&!#XXdC!/*()-+&2!,*!%&-5,%7!/*.,+*538!$*6&,%&+!I',%!,%&!'./+&-3&!'.!;+-'.!

O>P>:!,%&!(*2&3,!2&/+&-3&!'.!651,-(-,&+6'/!,+-.3('33'*.!'.21/&2!;7!DKL!

(-7!/*.,+';1,&!,*!',3!-.='*57,'/!-.2!-.,')-.'/!&00&/,38!!

!

)*G*<!,:89QK9QI:OI6V:!N:OPMH6LNL!QR!MOI6QH!QR!%-B!!

>3'2&!0+*(!',3!I&55J&3,-;5'3%&2!-.,'2&)+&33-.,!-.2!-.,')-.'/!&00&/,3:!DKL!%-3!

(*+&!+&/&.,57!;&&.!3%*I.!,*!3'6.'0'/-.,57!+&21/&!.&1+*.-5!5*33!'.!-!+*2&.,!

(*2&5!*0!/&+&;+-5!'3/%&('-!B9**2!"#!$%&!#XX\;C8!$%'3!'3!-.!'()*+,-.,!0'.2'.6!

,%-,!/*152!)*,&.,'-557!.*,!*.57!5&-2!,*!-!+&21/,'*.!'.!,%&!2'3-;'5',7!,%-,!3*!

*0,&.!*//1+3!0*55*I'.6!3,+*E&!'.!%1(-.3:!;1,!-53*!)+*4'2&!'.3'6%,!'.,*!.*4&5!

,%&+-)&1,'/!'.,&+4&.,'*.3!0*+!*,%&+!.&1+*2&6&.&+-,'4&!/*.2','*.38!>3!31/%:!',!

'3!'()*+,-.,!,*!1.2&+3,-.2!,%&!(&/%-.'3(3!;7!I%'/%!DKL!&=&+,3!',3!

.&1+*)+*,&/,'4&!&00&/,38!$%&!)*,&.,'-5!(&/%-.'3(3!;7!I%'/%!DKL!(-7!;&!

.&1+*)+*,&/,'4&!-+&!+&4'&I&2!%&+&:!I',%!)-+,'/15-+!&()%-3'3!*.!,I*!

.&1+*5*6'/-5!/*.2','*.3!)*33&33'.6!2&6&.&+-,'4&!/*()*.&.,3:!/&+&;+-5!

'3/%&('-!-.2!>A8!!
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,%&!)+*21/,'*.!*0!ZNU!B]'5!"#!$%&!"WW\C8!N,%&+!O>P>&+6'/!-6&.,3:!'./512'.6!

2'-?&)'.&:!,'-6-;'.&:!(13/'(*5!-.2!&4&.!O>P>!',3&50:!%-4&!-53*!;&&.!3%*I.!

,*!+&21/&!;*27!,&()&+-,1+&:!-.2!,%&!%7)*,%&+('/!&00&/,3!*0!2'-?&)-(!-.2!

,'-6-;'.&!I&+&!3%*I.!,*!/*.,+';1,&!,*!,%&'+!.&1+*)+*,&/,'4&!&00&/,3!BHV;-5!"#!

$%&!#XX#<!A-4'&3!"#!$%&!#XX^<!Y+*3'.'!"#!$%&!#XX^C8!

$%&!%7)*,%&+('/!&00&/,3!*0!DKL!I&+&!(&.,'*.&2!%&+&!3*5&57!'.!,%&!

'.,&+&3,!*0!/*()5&,'.6!,%&!2'3/133'*.!*.!DKL@3!)1,-,'4&!(&/%-.'3(3!*0!

.&1+*)+*,&/,'*.8!$%&!&=)&+'(&.,3!2&3/+';&2!'.!,%'3!,%&3'3!2*!.*,!01+,%&+!

&=)5*+&!DKL@3!%7)*,%&+('/!&00&/,38!

!

)*W!&#'?.?!/X'(X.'3!

$%&!.&&2!0*+!.*4&5!.&1+*)+*,&/,'4&!2+163!'3!1+6&.,8!9%'5&!(-.7!)1,-,'4&!

.&1+*)+*,&/,'4&!-6&.,3!%-4&!)+*21/&2!)+*('3'.6!+&315,3!'.!-.'(-5!3,12'&3:!

,%&!&00'/-/7!*0!31/%!-6&.,3!%-3!;&&.!2'3-))*'.,'.6!'.!/5'.'/-5!)*)15-,'*.3:!21&!

,*!)&+')%&+-5!,*='/','&3!-.2l*+!1.0-4*1+-;5&!3'2&!&00&/,38!$%&!3,12'&3!

2&3/+';&2!'.!,%'3!,%&3'3!/*.,+';1,&!,*!-!B35*I57C!6+*I'.6!;*27!*0!5',&+-,1+&!

3166&3,'.6!,%-,!,%&!/1++&.,57!)+&3/+';&2!-.,'2&)+&33-.,!-.2!-.,')-.'/!2+16!

DKL!(-7!)+*4'2&!&00&/,'4&!.&1+*)+*,&/,'4&!)+*)&+,'&3!0*+!,*='/',7!*;3&+4&2!

'.!.&1+*2&6&.&+-,'4&!/*.2','*.3!31/%!-3!/&+&;+-5!'3/%&('-!-.2!>A8!$%&!



! #b!

3,12'&3!2&3/+';&2!%&+&!-53*!31))*+,!)+&4'*13!3166&3,'*.3!,%-,!-.!-/,'4&!

(&,-;*5',&!*0!DKL:!.-(&57!DFQ:!(&2'-,&3!-!.1(;&+!*0!DKL@3!.&1+*/%&('/-5!

&00&/,3:!-.2!,%-,!DFQ!I-++-.,3!'.4&3,'6-,'*.!-3!-!)1,-,'4&!.&1+*)+*,&/,'4&!

-6&.,!'.!',3!*I.!+'6%,8!!

!

U)&/'0'/-557:!,%'3!,%&3'3!-22+&33&2!,%&!0*55*I'.6!V1&3,'*.3_!

"8!H3!DKL!'.2&&2!(&,-;*5'?&2!'(!)')*!;7!M>N!,*!',3!g)1,-,'4&!-/,'4&!

(&,-;*5',&:h!DFQo!BS%-),&+!#C!

#8!A*&3!'(!)')*!0*+(-,'*.!*0!DFQ!(&2'-,&!DKLJ'.21/&2!/%-.6&3!'.!I%*5&!

;+-'.!-('.*!-/'2!5&4&53o!BS%-),&+!#C!

R8!A*&3!'.%';','*.!*0!M>N!'(!)'#+*!)+'*+!,*!DKL!-))5'/-,'*.!-;*5'3%!,%&!

&00&/,3!*.!O>P>J$!-3!',!2*&3!'(!)')*o!BS%-),&+!RC!

^8!A*!DKL!-.2l*+!DFQ!-00&/,!I%*5&!;+-'.!5&4&53!*0!NZT:!-.!-('.*!-/'2!

(&,-;*5'/-557!+&5-,&2!,*!O>P>:!651,-(-,&:!-.2!,%&!)*57-('.&3!B-55!*0!I%'/%!

-+&!'()5'/-,&2!'.!.&1+*2&6&.&+-,'4&!-.2!.&1+*,*='/!)+*/&33&3!'.!'3/%&('-!

-.2!>ACo!BS%-),&+!^C!

`8!A*!DKL!-.2l*+!DFQ!3&V1&3,&+!,%&!+&-/,'4&!-52&%72&!Y>!'(!)'#+*o!

BS%-),&+!`C!

\8!A*!DKL!-.2!DFQ!'.%';',!,%&!-/,'4',7!*0!%1(-.!UU>N!BI%'/%!&=%';',3!

'./+&-3&2!-/,'4',7!'.!>A!;+-'.3!-.2!(&,-;*5'?&3!M>!,*!)+*21/&!Y>C!'(!)'#+*o!

BS%-),&+!`C!

b8!A*!DKL!-.2l*+!DFQ!'./+&-3&!;+-'.!5&4&53!*0!M>:!I%'/%!'3!-!31;3,+-,&!

0*+!UU>N!-.2!,%&!)+&/1+3*+!,*!Y>!BI%'/%!(-7!;&!+&5-,&2!,*!,%&!

)-,%*)%73'*5*67!*0!>ACo!BS%-),&+!`C!

d8!S-.!DFQ!)+*2+163!;&!)+*21/&2!;7!,%&!/%&('/-5!-22','*.!*0!*.&!*+!,I*!

)+*)-+675!01./,'*.-5!6+*1)3!*.,*!,%&!DFQ!(*5&/15&o!BS%-),&+!\C!

!

Z&315,3!0+*(!,%&!3,12'&3!2&3/+';&2!'.!,%'3!,%&3'3!5&.2!01+,%&+!31))*+,!,*!

,%&!3166&3,'*.3!,%-,!DKL!/*152!&00&/,'4&57!+&21/&!.&1+*2&6&.&+-,'*.!'.!

3&4&+-5!.&1+*5*6'/-5!-.2!)37/%'-,+'/!/*.2','*.38!$%&!+&315,3!)+&3&.,&2!%&+&!

-53*!+&4&-5!,%-,!DFQ!'3!-.!-/,'4&!(&,-;*5',&!*0!DKL!0*+(&2!'(!)')*!;7!M>N:!



! #d!

-.2!)+*4'2&!3,+*.6!&4'2&./&!0*+!-!)*33';5&!,%&+-)&1,'/!+*5&!*0!DFQ!'.!

.&1+*2&6&.&+-,'4&!/*.2','*.38!!

!

)*Y!5$?."!%(.,".%-'?!/2!"#(/=$&/+($%#D!$,0!"/=%/1,0!

0'&'"&./,!('-'X$,&!&/!&#.?!&#'?.?!

S%+*(-,*6+-)%7!'3!-!,&/%.'V1&!13&2!,*!3&)-+-,&:!'2&.,'07!-.2l*+!-.-57?&!

/*()5&=!('=,1+&38!$I*!,7)&3!*0!/%+*(-,*6+-)%7:!.-(&57!6-3!

/%+*(-,*6+-)%7!BOSC!-.2!%'6%!)&+0*+(-./&!5'V1'2!/%+*(-,*6+-)%7!BQDKSC:!

I&+&!13&2!'.!,%'3!,%&3'38!M-33!3)&/,+*(&,+7!BMUC!-.2!&5&/,+*.!/-),1+&!

2&,&/,'*.!BFSAC!I&+&!/*(;'.&2!I',%!OS:!-.2!051*+&3/&./&!2&,&/,'*.!-.2!

&5&/,+*/%&('/-5!2&,&/,'*.!BFSC!I&+&!/*(;'.&2!I',%!QDKS8!!

!

)*Y*)!+ML!OP9QNMIQ79MKPU!E+"F!

H.!OS:!-!3(-55!-(*1.,!*0!3-()5&!'3!'.,+*21/&2!'.,*!,%&!'.3,+1(&.,:!

4-)*+'?&2!-.2!'.G&/,&2!*.,*!,%&!%&-2!*0!-.!-.-57,'/-5!/*51(.8!$%&!(*;'5&!

)%-3&!'3!-.!'.&+,!6-3!B31/%!-3!%&5'1(!*+!.',+*6&.C!,%-,!/*.,'.1-557!05*I3!

,%+*16%!,%&!373,&(:!-.2!/-++'&3!,%&!3-()5&!,%+*16%!,%&!-.-57,'/-5!/*51(.!

BI%'/%!/*.,-'.3!,%&!3,-,'*.-+7!)%-3&:!-!4&+7!%'6%!;*'5'.6!)*'.,!5'V1'2C!,*!,%&!

2&,&/,*+8!U&)-+-,'*.!'3!-/%'&4&2!'.!,%&!/*51(.!4'-!,%&!2'00&+&.,'-5!

'.,&+-/,'*.3!*0!,%&!/*()*1.23!I',%!,%&!3,-,'*.-+7!)%-3&!/*-,&2!*.!,%&!'.3'2&!

*0!,%&!/*51(.!BUE**6!"#!$%&!"WW\-C8!S*()*1.23!'.!-!('=,1+&!-+&!3&)-+-,&2!'.!

,%&!/*51(.!;7!,%&'+!2'00&+&.,!-00'.','&3!0*+!,%&!3,-,'*.-+7!)%-3&<!/*()*1.23!

'.,&+-/,'.6!I',%!,%&!3,-,'*.-+7!)%-3&!I',%!6+&-,&+!-00'.',7!+&(-'.!'.!,%&!

/*51(.!5*.6&+!B,%-,!'3:!%-4&!5*.6&+!+&,&.,'*.!,'(&3C!,%-.!,%*3&!%-4'.6!5*I!

-00'.','&3!,*!,%&!3,-,'*.-+7!)%-3&8!H.!*,%&+!I*+23:!/*()*1.23!&51,'.6!+-)'257!

B,%*3&!%-4'.6!-!3%*+,!+&,&.,'*.!,'(&3C!2*!.*,!'.,&+-/,!I',%!,%&!3,-,'*.-+7!

)%-3&!-3!3,+*.657!-3!/*()*1.23!%-4'.6!-!5*.6&+!+&,&.,'*.!,'(&8!$%'3!

)+'./')5&!'3!3%*I.!'.!Y'61+&!"JR8!!

>.-57,&3!&51,'.6!0+*(!,%&!/*51(.!,**!/5*3&57!,*6&,%&+!/-.!;&!01+,%&+!

3&)-+-,&2!;7!)+&)+*6+-(('.6!/%-.6&3!'.!,%&!,&()&+-,1+&!*0!,%&!*4&.:!I%'/%!

%*13&3!,%&!-.-57,'/-5!/*51(.8!H./+&-3'.6!,%&!,&()&+-,1+&!/%-.6&3!,%&!.-,1+&!!



! #W!

!

!

!

!

!

!

26789:!);<8!>!3'()5'0'&2!2'-6+-(!'5513,+-,'.6!/*()*1.2!3&)-+-,'*.!13'.6!
/%+*(-,*6+-)%78!H.!,%'3!0'61+&:!(*;'5&!)%-3&!B&',%&+!-!6-3!*+!-!5'V1'2C!
/*.,'.1-557!05*I3!,%+*16%!,%&!/*51(.!B3%*I.!-;*4&C:!I%'/%!'3!5'.&2!B'.!,%&!
/-3&!*0!,%&!(*3,!0+&V1&.,57!13&2!OS!/*51(.3C!*+!)-/E&2!B'.!,%&!/-3&!*0!QDKSC!
I',%!3,-,'*.-+7!)%-3&!)-+,'/5&38!S*()*1.23!!!-.2!! !-+&!3&)-+-,&2!;&/-13&!
!!'.,&+-/,3!(*+&!3,+*.657!I',%!,%&!3,-,'*.-+7!)%-3&:!-.2!,%&+&0*+&!3)&.23!
(*+&!,'(&!'.!&V1'5';+'1(!I',%!,%&!3,-,'*.-+7!)%-3&!B-.2!5&33!,'(&!;&'.6!
/-++'&2!;7!,%&!(*;'5&!)%-3&C8!H.!OS:!/*()*1.23!%-4'.6!-!5*I&+!-00'.',7!0*+!
,%&!3,-,'*.-+7!)%-3&!I'55!;&!/-++'&2!(*+&!+-)'257!;7!,%&!(*;'5&!)%-3&!,*!,%&!
2&,&/,*+8!H.!QDKS:!/*()*1.2!! !(-7!'.,&+-/,!)+&0&+&.,'-557!I',%!,%&!(*;'5&!
)%-3&:!-.2!,%&+&0*+&!I*152!3)&.2!(*+&!,'(&!'.!&V1'5';+'1(!I',%!,%&!(*;'5&!
)%-3&!-.2!,%13!'3!/-++'&2!(*+&!+-)'257!,%+*16%!,%&!/*51(.!-.2!,*!,%&!
2&,&/,*+8!!



! RX!

!

*0!,%&!'.,&+-/,'*.3!;&,I&&.!,%&!/*()*1.23!-.2!,%&!3,-,'*.-+7!)%-3&:!-.2!

/%-.6'.6!,%&!*4&.!,&()&+-,1+&!)+*6+-(!B0*+!&=-()5&:!/%-.6'.6!,%&!+-,&!*0!

,&()&+-,1+&!'./+&-3&:!*+!3&,,'.6!,%&!,&()&+-,1+&!,*!/%-.6&!'.!-!3&+'&3!*0!

3,&)3C!/%-.6&3!,%&!+&,&.,'*.!,'(&3!*0!/*()*1.23!+&5-,'4&!,*!&-/%!*,%&+8!!

OS!/-.!*.57!;&!13&2!0*+!,%&!-.-573'3!*0!/*()*1.23!,%-,!-+&!4*5-,'5&<!,%&+&0*+&!

,%&!/*()*1.23!(13,!;&!%&-,J3,-;5&!-.2!,%&!3-()5&!(13,!;&!)+&)-+&2!'.!-!

(&2'1(!,%-,!/-.!;&!4-)*+'?&28!A&+'4-,'?-,'*.:!,%&!)+*/&33!'.!I%'/%!-.!

-.-57,&!'3!+&-/,&2!I',%!-.*,%&+!/*()*1.2!B,%&!2&+'4-,'?'.6!-6&.,C!,*!!

)+*21/&!-!2&+'4-,'4&!*0!6+&-,&+!3,-;'5',7:!4*5-,'5',7:!*+!3&.3','4',7!0*+!,%&!

2&,&/,*+:!'3!*0,&.!-.!'.,&6+-5!)-+,!*0!,%&!-33-7!)+*/&21+&8!!

F5&/,+*.!/-),1+&!2&,&/,'*.!BFSAC!'3!13&2!0*+!,%&!2&,&/,'*.!*0!&5&/,+*.J

-;3*+;'.6!/*()*1.23!'.!-!6-3!;7!(&-31+'.6!,%&!2&/+&-3&!'.!,%&!.1(;&+!*0!

0+&&!&5&/,+*.3!'.!,%&!2&,&/,*+8!$%&!&5&/,+*.!3*1+/&!*0!,%&!2&,&/,*+!'3!-!!

+-2'*-/,'4&!'3*,*)&!I',%!/*.,'.1*13!;&,-!2&/-7!B31/%!-3!\RT'C:!-.2!,%&!

2'3+1),'*.!*0!,%&!;-3&5'.&!/1++&.,!;7!,%&!-;3*+),'*.!*0!&5&/,+*.3!;7!-.-57,&3!

'3!+&/*+2&2!-3!-!)&-E!'.!,%&!3)&/,+1(!BA7;*I3E'!-.2!]-'3&+!#XX#C8!OSJFS!

I-3!13&2!'.!,%'3!,%&3'3!,*!(&-31+&!;+-'.!5&4&53!*0!DFQ!0*55*I'.6!

2&+'4-,'?-,'*.!BS%-),&+!#C8!!

!

)*Y*4!#67P!K:9RQ9NMHO:!T6Z86J!OP9QNMIQ79MKPU!E#%-"F!

H.!QDKS:!-!3-()5&!'3!'.,+*21/&2!'.,*!,%&!5'V1'2!(*;'5&!)%-3&:!I%'/%!05*I3!

,%+*16%!-.!-.-57,'/-5!/*51(.!,%-,!'3!)-/E&2!I',%!3*5'2!3,-,'*.-+7!)%-3&8!

S*()*1.2!3&)-+-,'*.!'3!-/%'&4&2!'.!-!3'('5-+!(-..&+!-3!,%-,!'.!OS:!;1,!

-.-57,&3!/-.!-53*!'.,&+-/,!I',%!,%&!(*;'5&!)%-3&!BI%&+&-3!'.!OS!,%&!(*;'5&!

)%-3&!'3!'.&+,!-.2!3&+4&3!*.57!,*!/-++7!,%&!-.-57,&!,%+*16%!,%&!/*51(.C!

BUE**6!"#!$%&!"WW\;C8!N.&!*+!(*+&!(*;'5&!)%-3&3!BI%'/%!,7)'/-557!/*.3'3,!*0!

-V1&*13!;100&+3!-.2l*+!*+6-.'/!3*54&.,3C!/-.!;&!13&2!,*!-/%'&4&!-.-57,&!

3&)-+-,'*.<!'3*/+-,'/!05*I!+&0&+3!,*!,%&!05*I!*0!-!3'.65&!(*;'5&!)%-3&:!I%'5&!-!



! R"!

6+-2'&.,!&51,'*.!/*(;'.&3!,I*!B*+!(*+&C!(*;'5&!)%-3&3!'.!-!)+&)+*6+-((&2!

(-..&+!,*!-5,&+!/*()*1.2!+&,&.,'*.!,'(&38!!

a.5'E&!OS:!3-()5&3!-.-57?&2!13'.6!QDKS!2*!.*,!.&&2!,*!;&!4*5-,'5&:!3'./&!

,%&7!+&(-'.!'.!5'V1'2!)%-3&!,%+*16%*1,!,%&!3&)-+-,'*.!)+*/&21+&8!QDKS!'3!

13&015!0*+!(-.7!;'*5*6'/-5!(*5&/15&3:!I%'/%!*0,&.!%-4&!%'6%!;*'5'.6!)*'.,3!

-.2l*+!,%-,!-+&!,%&+(-557!1.3,-;5&8!Y1+,%&+(*+&:!3'./&!,%&!(*;'5&!)%-3&!'3!

6&.&+-557!B-,!5&-3,!'.!)-+,C!-V1&*13:!-.!&=,+-/,'*.!3,&)!'3!*0,&.!.*,!.&&2&2!'.!

,%&!-33-7!)+*/&21+&8!!

Y51*+&3/&./&!2&,&/,'*.!I-3!13&2!I',%!QDKS!'.!,%'3!,%&3'3!,*!(&-31+&!

-('.*!-/'23!BS%-),&+!#!-.2!RC8!$%&!13&!*0!051*+&3/&./&!2&,&/,*+3!'3!;-3&2!*.!

,%&!)+'./')5&!,%-,!(-.7!*+6-.'/!/*()*1.23!-;3*+;!&.&+67!B5'6%,C!0+*(!,%&!

15,+-4'*5&,!BajC!3)&/,+1(!-.2!&(',!,%&!&.&+67!-,!-!5*.6&+!I-4&5&.6,%!

B,7)'/-557!'.!,%&!4'3';5&!3)&/,+1(C8!$%&!-(*1.,!*0!5'6%,!&(',,&2!'3!2'+&/,57!

)+*)*+,'*.-5!,*!,%&!/*./&.,+-,'*.!*0!,%&!051*+&3/&.,!3)&/'&38!Y51*+&3/&./&!

2&,&/,*+3!&(',!aj!&.&+67!B-,!-!3&,!I-4&5&.6,%C!*.,*!,%&!3-()5&:!-.2!,%&!

-(*1.,!*0!051*+&3/&./&!&(',,&2!B-,!-!3&,!I-4&5&.6,%C!;7!,%&!3-()5&!'3!

+&/*+2&2!'.!-+;',+-+7!051*+&3/&./&!1.',3!BP-E&+!"#!$%&!"Wd`C8!S*()*1.23!-+&!

*0,&.!2&+'4-,'?&2!I',%!-!051*+&3/&.,!-6&.,!,*!'()+*4&!3&.3','4',7!B-3!'3!,%&!

/-3&!I',%!-('.*!-/'23:!I%'/%!-+&!/*((*.57!2&+'4-,'?&2!I',%!-!051*+&3/&.,!

-6&.,!31/%!-3!*J)%,%-52'-52&%72&C8!!

F5&/,+*/%&('/-5!2&,&/,'*.!BFSC!I-3!13&2!I',%!QDKS!'.!,%'3!,%&3'3!,*!

(&-31+&!;+-'.!5&4&53!*0!;'*6&.'/!-('.&3!-.2!*0!DFQ!-.-5*63!BS%-),&+!\C8!H.!

FS:!3)&/'&3!-+&!6&.&+-557!*='2'?&2!B;1,!(-7!-53*!;&!+&21/&2C!-,!,%&!31+0-/&!*0!

-.!&5&/,+*2&:!I%'/%!%-3!-.!-))5'&2!/*.3,-.,!)*,&.,'-5!BN2*.,'-2'3!-.2!Z-1I!

#XXbC8!$%&!/%-.6&!'.!/1++&.,!*//1++'.6!'.!+&3)*.3&!,*!,%&!*='2-,'*.!*0!,%&!

/*()*1.2!-3!',!)-33&3!;7!,%&!&5&/,+*2&!'3!(&-31+&2:!-.2!'3!)+*)*+,'*.-5!,*!

,%&!/*./&.,+-,'*.!*0!-.-57,&!)+&3&.,8!!

!

)*Y*<!=MLL!?K:OI9QN:I9U!E=?F!

MU!'3!-!)*I&+015!-.-57,'/-5!,&/%.'V1&!,%-,!/-.!;&!13&2!,*!'2&.,'07!-.2!

V1-.,'07!/*()*1.23:!-.2!/-.!-53*!)+*4'2&!'.0*+(-,'*.!-;*1,!/%&('/-5!



! R#!

3,+1/,1+&3!*0!/*()*1.238!9%'5&!,%&+&!-+&!(-.7!,7)&3!*0!MU!-.-57?&+3:!-!

V1-2+1)*5&!(-33!0'5,&+!MU!I-3!13&2!0*+!,%&!&=)&+'(&.,3!'.!,%'3!,%&3'3:!-.2!

I'55!;&!2&3/+';&2!%&+&<!-!+&4'&I!*0!,%&!*,%&+!MU!,7)&3!/-.!;&!0*1.2!

&53&I%&+&!BU5*5&7!"#!$%&!#XXbC8!$%&!V1-2+1)*5&!(-33!0'5,&+!/*.3'3,3!*0!0*1+!

)-+-55&5!4*5,-6&J/-++7'.6!+*23!Bg,%&!V1-2+1)*5&hC8!S*()*1.23!-+&!3&)-+-,&2!

'.!,%&!/*51(.!*0!,%&!OS!-.2:!1)*.!&.,&+'.6!,%&!MU!-.-57?&+:!-+&!;*(;-+2&2!
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E8?19'$#+?!^d_!``JW8!
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-.2!Y+&7:!]8>8!B#XXbC8!Z&21/&2!6-((-J-('.*;1,7+'/!-/'2B>CJ
;&.?*2'-?&)'.&!;'.2'.6!3',&3!'.!'.315-+!/*+,&=!*0!'.2'4'21-53!I',%!
)-.'/!2'3*+2&+8!5+19!4"(!E8?19'$#+?!\^_!bWRJdXX8!
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2&6+-2-,'*.!*0!)%&.&5?'.&J5J"^S:!-.!'++&4&+3';5&!'.%';',*+!*0!
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65'-5!/&55!2&.3',7!-.2!.&1+*.-5!3'?&!'.!,%&!-.,&+'*+!/'.615-,&!/*+,&=!'.!
(-G*+!2&)+&33'4&!2'3*+2&+8!5+19!4"(!E8?19'$#+?!`d_!`^`J`R8!

S*I;1+.:!Z8:!Q-+27:!f8:!Z*;&+,3:!D8!-.2!P+'663:!Z8!B"WddC8!D+&37.-),'/!-.2!
)*3,37.-),'/!651,-(-,&+6'/!01./,'*.!'.!>5?%&'(&+e3!2'3&-3&8!>",+*81'!
A"##!d\_!"XWJ"R8!

A-4'23*.:!f8:!9-5E&+:!f8H8!-.2!]'5,3:!S8!B"WdbC8!>!)'5*,!3,127!*0!)%&.&5?'.&!'.!,%&!
,+&-,(&.,!*0!)*3,J,+-1(-,'/!3,+&33!2'3*+2&+8!6+!C!E8?19'$#+?!"`X_!#`#J
`8!

A-4'&3:!K8M8:!M-/K&55-.:!S8K8:!S*+;&,,:!A8Z8!-.2!S*5;*1+.&:!Y8!B#XX^C8!D*3,J
'3/%&('/!2'-?&)-(!2*&3!.*,!+&21/&!%'))*/-()-5!S>"!'.G1+7!-.2!2*&3!
.*,!'()+*4&!%7)*,%&+('/!.&1+*)+*,&/,'*.!-0,&+!0*+&;+-'.!'3/%&('-!'.!
6&+;'538!6+$'(!0"8!"X"R_!##RJW8!

2&5!M-+!Q&+.-.2&?:!M8:!F3,&;-.:!M8:!U?-;*:!D8:!P*-2-:!M8!-.2!a.?&,-:!M8!
B#XX`C8!Q1(-.!)5-3(-!3&('/-+;-?'2&!3&.3','4&!-('.&!*='2-3&!BUU>NC:!
;&,-J-(75*'2!)+*,&'.!-.2!-6'.68!>",+*81'!A"##!Rd^_!"dRJb8!

A*6-.:!>8:!Z-*:!>8M8:!Q-,/%&+:!f8:!Z-*:!j8K8:!P-3E-7-:!M8]8!-.2!A&()3&7:!Z8f8!
B"WWWC8!F00&/,3!*0!MAK!b#`#b:!-!3)&/'0'/!'.%';',*+!*0!)*57-('.&!
*='2-3&:!*.!;+-'.!&2&(-:!'3/%&('/!'.G1+7!4*51(&:!-.2!,'331&!
)*57-('.&!5&4&53!'.!+-,3!-0,&+!,&()*+-+7!('225&!/&+&;+-5!-+,&+7!
*//513'*.8!C!>",+*19":!b#_!b\`JbX8!

A*..&557:!S8Q8!-.2!M1+)%7:!A8K8!B"WbbC8!U1;3,+-,&J!-.2!'.%';',*+J+&5-,&2!
/%-+-/,&+'3,'/3!*0!%1(-.!)5-,&5&,!(*.*-('.&!*='2-3&8!6'*19":!
E9$+:$1*%!#\_!d`RJd8!

A*++*I:!Z8:!Q*+*I3E':!Z8:!D-3/%&5E&:!O8!-.2!>('.:!M8!B"WdRC8!U&4&+&!-.='&,7!
'.21/&2!;7!YO!b"^#:!-!;&,-J/-+;*5'.&!5'6-.2!0*+!;&.?*2'-?&)'.&!
+&/&),*+38!A$(1"#!#_!WdJW8!

A1007:!U8:!T617&.:!D8j8!-.2!P-E&+:!O8P8!B#XX^C8!D%&.75&,%75'2&.&%72+-?'.&:!-!
.*4&5!O>P>J,+-.3-('.-3&!'.%';',*+:!+&21/&3!&)'5&),'0*+(!-/,'4',7!'.!
+-,!%'))*/-()-5!35'/&38!>",+*81'"(1"!"#\_!^#RJR#8!

A7;*I3E':!S8!-.2!]-'3&+:!M8>8!B#XX#C8!S%+*(-,*6+-)%78!]'+EJN,%(&+!
F./7/5*)&2'-!*0!S%&('/-5!$&/%.*5*67:!f*%.!9'5&7!-.2!U*.3:!H./8!



! R\!

A7/E:!K8F8!-.2!A&I-+:!]8M8!B"Wd\C8!H.%';','*.!*0!-+*(-,'/!KJ-('.*!-/'2!
2&/-+;*=75-3&!-.2!,7+*3'.&!-('.*,+-.30&+-3&!;7!,%&!(*.*-('.&!
*='2-3&!'.%';',*+!)%&.&5?'.&8!C!>",+*19":!^\_!"dWWJWXR8!

F6-3%'+-:!$8:!U-E-':!]8:!U-E1+-':!M8!-.2!$-E-7-(-:!Y8!B#XXRC8!S-5/'1(!2'3*2'1(!
&2&,-,&!&.%-./&3!,7)&!>!(*.*-('.&!*='2-3&!-/,'4',7!'.!(*.E&7!;+-'.8!
6'*%!D+$1"!M%":!0"8!W^_!#XRJ""8!

F.6'.:!F8:!$+&',:!A8!-.2!A'/E3*.:!S8$8!B#XXWC8!>.='*57,'/J!-.2!-.,'2&)+&33-.,J
5'E&!)+*)&+,'&3!*0!E&,-('.&!'.!;&%-4'*+-5!-.2!.&1+*)%73'*5*6'/-5!
-.'(-5!(*2&538!>",+*81'"(1"8!

F+2*:!U8K8!-.2!9*500:!f8Z8!B"WWXC8!6-((-J>('.*;1,7+'/!-/'2!*1,3'2&!,%&!
(-((-5'-.!;+-'.8!C!>",+*19":!`^_!R\RJb#8!

F+5-.2&+:!M8O8:!$'55-E-+-,.&:!T8f8:!Y&52;51(:!U8:!D-,&5:!T8!-.2!$*;'.:!>8f8!B"WW"C8!
$I*!6&.&3!&./*2&!2'3,'./,!651,-(-,&!2&/-+;*=75-3&38!>",+*(!b_!W"J
"XX8!

F3,&+;-1&+:!Q8:!U/%-1+:!Z8f8!-.2!L*55.&+:!Q8!B"WW"C8!S%&('3,+7!-.2!
;'*/%&('3,+7!*0!^J%72+*=7.*.&.-5:!(-5*.-52&%72&!-.2!+&5-,&2!
-52&%72&38!O+""!0$3'1!6'*%!K"3!""_!d"J"#d8!

Y&++&+:!H8:!K'?/-.*:!f8M8:!Q&+.-.2&?:!M8!-.2!a.?&,-:!M8!B#XX#C8!N4&+&=)+&33'*.!
*0!3&('/-+;-?'2&!3&.3','4&!-('.&!*='2-3&!'.!,%&!/&+&;+-5!;5**2!4&33&53!
'.!)-,'&.,3!I',%!>5?%&'(&+e3!2'3&-3&!-.2!/&+&;+-5!-1,*3*(-5!2*('.-.,!
-+,&+'*)-,%7!I',%!31;/*+,'/-5!'.0-+/,3!-.2!5&1E*&./&)%-5*)-,%78!
>",+*81'!A"##!R#"_!#"J^8!

Y*I5&+:!S8f8!-.2!$'),*.:!]8Y8!B"Wd^C8!N.!,%&!31;3,+-,&!3)&/'0'/','&3!*0!,%&!,I*!
0*+(3!*0!(*.*-('.&!*='2-3&8!C!E9$+:!E9$+:$1*%!R\_!"""J`8!

Y*I5&+:!S8f8:!9';&+6:!>8:!N+&5-.2:!K8:!M-+/133*.:!f8!-.2!9'.;5-2:!P8!B"WdXC8!$%&!
&00&/,!*0!-6&!*.!,%&!-/,'4',7!-.2!(*5&/15-+!)+*)&+,'&3!*0!%1(-.!;+-'.!
(*.*-('.&!*='2-3&8!C!>",+$%!D+$(8:!^W_!"J#X8!

Y*I5&+:!f8U8:!M-/O+&6*+:!Z8Z8:!9*50:!>8D8:!>+.&,,:!S8A8:!A&I&7:!U8K8:!U/%57&+:!A8:!
S%+'3,(-.:!A8:!K*6-.:!f8:!U(',%:!M8:!U-/%3:!Q8!-.2!&,!-58!B"WdbC8!M-))'.6!
%1(-.!;+-'.!(*.*-('.&!*='2-3&!>!-.2!P!I',%!""SJ5-;&5&2!31'/'2&!
'.-/,'4-,*+3!-.2!DF$8!B1'"(1"!#R`_!^d"J`8!

Y*I5&+:!f8U8:!j*5E*I:!T8A8:!9-.6:!O8f8:!K*6-.:!f8:!D-))-3:!T8:!U%&-:!S8!-.2!
M-/O+&6*+:!Z8!B"WWbC8!>6&J+&5-,&2!'./+&-3&3!'.!;+-'.!(*.*-('.&!
*='2-3&!P!'.!5'4'.6!%&-5,%7!%1(-.!31;G&/,38!>",+*7'*%!5F'(F!"d_!^R"J`8!

Y*=:!Q8Q8!-.2!O';-3:!f8$8!B"W`RC8!U7.,%&,'/!,1;&+/15*3,-,38!j8!>5E75'2&.&!
2&+'4-,'4&3!*0!'3*.'/*,'.75%72+-?'.&8!C!P+F!I9":!"d_!WdRJW8!



! Rb!

Y+*3'.':!M8:!j-5*,':!M8!-.2!U6-+-65':!O8!B#XX^C8!S%-.6&3!'.!+&/,-5!,&()&+-,1+&!
-.2!FS*O!3)&/,+-5!)*I&+!*0!3&.3*+'(*,*+!/*+,&=!&5'/',&2!'.!/*.3/'*13!
+-;;',3!;7!'8/848!'.G&/,'*.!*0!O>P>:!O>P>B>C!-.2!O>P>BPC!-6*.'3,3!-.2!
-.,-6*.'3,38!6+!C!E9$+:$1*%!"^"_!"`#J\#8!

O-54-.':!U8:!S*-,+'&1=:!S8:!F5;-?:!M8:!O+-?'2&:!M8Q8:!$%'&+3:!f8S8:!D-+'.':!>8:!
a/%'2-:!]8:!]-(-+:!T8:!Z*3,-'.6:!K8:!P-5,-3:!M8:!U-54-7+&:!Z8!-.2!T&6+&J
U-54-7+&:!>8!B#XXdC8!S-+;*.75!3/-4&.6&+!-.2!-.,'-,%&+*6&.'/!&00&/,3!*0!
%72+-?'.&!2&+'4-,'4&38!O+""!0$3'1!6'*%!K"3!^`_!"^`bJ\b8!

O&+.&+:!Z8Q8:!Y-'+;-.E3:!K8:!>.2&+3*.:!O8M8:!c*1.6:!f8O8:!U/%&'.'.:!M8:!K'..*'5-:!
M8:!Q-+&:!$8>8:!U%-7I',?:!P8>8!-.2!S*%&.:!A8f8!B"Wd^C8!SUY!
.&1+*/%&('3,+7!'.!2&)+&33&2:!(-.'/:!-.2!3/%'?*)%+&.'/!)-,'&.,3!
/*()-+&2!I',%!,%-,!*0!.*+(-5!/*.,+*538!5:!C!E8?19'$#+?!"^"_!"`RRJ^X8!

O'561.JU%&+E':!c8:!Z*3&.;-1(:!L8:!M&5-(&2:!F8!-.2!N00&.:!A8!B#XX#C8!
>.,'*='2-.,!,%&+-)7!'.!-/1,&!/&.,+-5!.&+4*13!373,&(!'.G1+7_!/1++&.,!
3,-,&8!E9$+:$1*%!0")!`^_!#b"Jd^8!

O*22-+2:!>898:!M-3*.:!O8Y8:!>5(-':!>8:!Z*,%(-.:!A8K8:!P&%-+:!]8K8:!D&,+*00:!N8>8:!
S%-+.&7:!A8U8!-.2!]+73,-5:!f8Q8!B#XX"C8!Z&21/,'*.3!'.!*//')',-5!/*+,&=!
O>P>!5&4&53!'.!)-.'/!2'3*+2&+!2&,&/,&2!I',%!"QJ(-6.&,'/!+&3*.-./&!
3)&/,+*3/*)78!5+19!4"(!E8?19'$#+?!`d_!``\J\"8!

O*&2&+,:!M8:!U)'55-.,'.':!M8O8:!f-E&3:!Z8:!Z1,%&+0*+2:!A8!-.2!S+*I,%&+:!Z8>8!
B"WdWC8!M15,')5&!'3*0*+(3!*0!%1(-.!('/+*,1;15&J-33*/'-,&2!)+*,&'.!
,-1_!3&V1&./&3!-.2!5*/-5'?-,'*.!'.!.&1+*0';+'55-+7!,-.65&3!*0!
>5?%&'(&+e3!2'3&-3&8!>",+*(!R_!`"WJ#\8!

O*52:!P8H8:!P*I&+3:!M8P8:!f+8:!Z*,%:!Z8Q8!-.2!UI&&.&7:!A898!B"WdXC8!O>P>!5&4&53!
'.!SUY!*0!)-,'&.,3!I',%!)37/%'-,+'/!2'3*+2&+38!5:!C!E8?19'$#+?!"Rb_!
R\#J^8!

O*,,0+'&3:!S8O8:!N+&5-.2:!K8:!9';&+6:!>8!-.2!9'.;5-2:!P8!B"Wb`C8!K*I&+&2!
(*.*-('.&!*='2-3&!-/,'4',7!'.!;+-'.3!0+*(!-5/*%*5'/!31'/'2&38!C!
>",+*19":!#`_!\\bJbR8!

O+&&.:!>8Z8:!S+*33:!>8f8:!U.-)&:!M8Y8!-.2!A&!U*1?-:!Z8f8!B"WW#C8!$%&!'((&2'-,&!
/*.3&V1&./&3!*0!('225&!/&+&;+-5!-+,&+7!*//513'*.!*.!O>P>!37.,%&3'3!
'.!(*13&!/*+,&=!-.2!/&+&;&551(8!>",+*81'!A"##!"Rd_!"^"J^8!

O+&&.:!>8Z8:!Q-'.3I*+,%:!>8Q8!-.2!f-/E3*.:!A8M8!B#XXXC8!O>P>!)*,&.,'-,'*._!-!
5*6'/-5!)%-+(-/*5*6'/-5!-))+*-/%!0*+!,%&!,+&-,(&.,!*0!-/1,&!'3/%-&('/!
3,+*E&8!>",+*G9$+:$1*%*F?!RW_!"^dRJW^8!

O+&&.:!>8Z8:!M',/%&55:!P8A8:!$*+2*00:!>8Y8!-.2!c*12'(:!M8P8!B"WbbC8!F4'2&./&!0*+!
2*)-('.&!2&-('.-,'*.!;7!;*,%!,7)&!>!-.2!P!(*.*-('.&!*='2-3&!'.!



! Rd!

+-,!;+-'.!'.!4'4*!-.2!0*+!,%&!2&6+&&!*0!'.%';','*.!*0!&.?7(&!.&/&33-+7!
0*+!'./+&-3&2!01./,'*.-5!-/,'4',7!*0!2*)-('.&!-.2!`J
%72+*=7,+7),-('.&8!6+&!C&!E9$+:$1*%&!\X_!R^RJW8!

O+&&.:!>8Z8:!N2&+6+&.:!$8!-.2!>3%I**2:!$8!B#XXRC8!>.'(-5!(*2&53!*0!3,+*E&_!
2*!,%&7!%-4&!4-51&!0*+!2'3/*4&+'.6!.&1+*)+*,&/,'4&!-6&.,3o!D+"(38!
E9$+:$1*%!B1'!#^_!^X#Jd8!

O+'&;&5:!O8:!S1+&,:!N8:!D&++-15,:!O8!-.2!U-.6&+:!A8f8!B"WWdC8!P&%-4'*+-5!&00&/,3!*0!
)%&.&5?'.&!'.!-.!&=)&+'(&.,-5!(*2&5!0*+!3/+&&.'.6!-.='*57,'/!-.2!
-.,'J)-.'/!2+163_!/*++&5-,'*.!I',%!/%-.6&3!'.!(*.*-('.&J*='2-3&!
-/,'4',7!-.2!(*.*-('.&!5&4&538!>",+*G9$+:$1*%*F?!Rb_!W#bJR`8!

O1:!L8:!L%*.6:!D8!-.2!c-.:!L8!B#XXRC8!>/,'4-,'*.!*0!(13/-+'.'/!+&/&),*+3!
'.%';',3!;&,-J-(75*'2!)&),'2&J'.21/&2!3'6.-5'.6!'.!/*+,'/-5!35'/&38!C!
6'*%!I9":!#bd_!"b`^\J`\8!

O1;'3.&JQ-;&+5&:!A8:!Q'55:!98:!]-?-/%E*4:!M8:!Z'/%-+23*.:!f8U8!-.2!c1:!D8Q8!
B#XX^C8!D+*,&'.!/+*33J5'.E-6&!'.21/&2!;7!0*+(-52&%72&!2&+'4&2!0+*(!
3&('/-+;-?'2&J3&.3','4&!-('.&!*='2-3&J(&2'-,&2!2&-('.-,'*.!*0!
(&,%75-('.&8!C!E9$+:$1*%!MLG!D9"+!R"X_!""#`JR#8!

Q-3%'(*,*:!]8:!U-I-:!>8!-.2!H7*:!M8!B#XXbC8!H./+&-3&2!5&4&53!*0!651,-(-,&!'.!
;+-'.3!0+*(!)-,'&.,3!I',%!(**2!2'3*+2&+38!6'*%!E8?19'$#+?!\#_!"R"XJ\8!

Q*5,:!>8:!P&++7:!M8A8!-.2!P*15,*.:!>8>8!B#XX^C8!N.!,%&!;'.2'.6!*0!(*.*-('.&!
*='2-3&!'.%';',*+3!,*!3*(&!3',&3!2'3,'./,!0+*(!,%&!M>N!-/,'4&!3',&:!-.2!
&00&/,3!,%&+&;7!&5'/',&28!>",+*#*L'1*%*F?!#`_!#`"J\\8!

Q*+,*.:!T8A8:!M-('7-:!P8M8!-.2!]&%+&+:!f8D8!B"WWbC8!Z&5-,'*.3%')3!;&,I&&.!
/&55!2&.3',7:!651,-,%'*.&!-.2!)+*5'0&+-,'*.!*0!>`^W!%1(-.!51.6!
-2&.*/-+/'.*(-!/&553!,+&-,&2!I',%!-/+*5&'.8!D*L'1*%!"##_!"""J##8!

H55'&4'/%:!a8M8:!L*+.*I:!M8Q8:!S%*':!]8$8:!U/%&55&+:!M8U8!-.2!U,+.-,:!M8>8!B"WW^C8!
F00&/,3!*0!%7)*,%&+('/!(&,-;*5'/!31))+&33'*.!*.!%'))*/-()-5!
651,-(-,&!/*./&.,+-,'*.3!-0,&+!,+-.3'&.,!65*;-5!/&+&;+-5!'3/%&('-8!
5("8#9!5($%F!bd_!WX`J""8!

HV;-5:!U8:!P-?'-.7:!>8:!O*+2*.:!U8:!9+'6%,:!U8:!Q133-'.:!M8:!M'7-3%',-:!Q8:!U%1-';:!
>8!-.2!Q-3-.!Z-G)1,:!>8!B#XX#C8!T&1+*)+*,&/,'4&!&00&/,!*0!,'-6-;'.&!'.!
,+-.3'&.,!0*+&;+-'.!65*;-5!'3/%&('-_!-.!'.!4'4*!('/+*2'-573'3:!
;&%-4'*+-5:!-.2!%'3,*5*6'/-5!3,1278!6+$'(!0"8!W^\_!"\#JbX8!

H4-.*4-:!U8:!P*,/%E'.-:!O8H8:!>5J>;&2:!c8:!M&'3,+&55:!M8:!R+2:!P-,5'I-55-:!Y8:!
A1;'.3E7:!f8M8:!H-2&/*5-:!S8:!9-.6:!Q8:!O+&6&+3&.:!D8]8:!F-,*.:!f898!-.2!
$+-/&7:!]8f8!B"WWdC8!S&+&;+-5!'3/%&('-!&.%-./&3!)*57-('.&!*='2-,'*._!
'2&.,'0'/-,'*.!*0!&.?7(-,'/-557!0*+(&2!RJ-('.*)+*)-.-5!-3!-.!



! RW!

&.2*6&.*13!(&2'-,*+!*0!.&1+*.-5!-.2!65'-5!/&55!2&-,%8!C!MLG!K"3!"dd_!
R#bJ^X8!

f*%.3,*.:!f8D8!B"W\dC8!U*(&!*;3&+4-,'*.3!1)*.!-!.&I!'.%';',*+!*0!(*.*-('.&!
*='2-3&!'.!;+-'.!,'331&8!6'*19":&!E9$+:$1*%&!"b_!"#d`JWb8!

f*33-.:!U8U8:!O'55;&+6:!D8O8:!O*,,0+'&3:!S8O8:!]-+533*.:!H8!-.2!N+&5-.2:!K8!B"WW"C8!
M*.*-('.&!*='2-3&!P!'.!;+-'.3!0+*(!)-,'&.,3!I',%!>5?%&'(&+e3!
2'3&-3&_!-!;'*/%&('/-5!-.2!-1,*+-2'*6+-)%'/-5!3,1278!>",+*81'"(1"!^`_!
"J"#8!

f11+5'.E:!P8Q8f8!-.2!UI&&.&7:!M8H8!B"WWbC8!M&/%-.'3(3!,%-,!+&315,!'.!2-(-6&!
21+'.6!-.2!0*55*I'.6!/&+&;+-5!'3/%&('-8!>",+*81'!6'*7"9$)!0")!#"_!
"#"Jd8!

]-.6:!$8S8:!D-+E:!U8]8:!P-%.:!f8Q8:!S%-.6:!f8U8:!]*%:!98U8:!f*:!U8M8:!S%*:!U898:!S%*':!
U8c8!-.2!9*.:!M8Q8!B#XXXC8!F5&4-,'*.!*0!,%&!6-((-J-('.*;1,7+'/!-/'2!
,+-.3-('.-3&!&=)+&33'*.!'.!,%&!6&+;'5!S>"!-+&-!-0,&+!'3/%&('-J
+&)&+013'*.!2-(-6&8!>",+*81'!A"##!#W^_!RRJ\8!

]-.,%-.:!Z8:!U%1-';:!>8:!O+'&;&5:!Z8!-.2!M'7-3%',-:!Q8!B"WW`C8!H.,+-/&+&;+-5!
%1(-.!('/+*2'-573'38!H.!4'4*!3,127!*0!-.!-/1,&!0*/-5!'3/%&('/!(*2&5!*0!
,%&!%1(-.!;+-'.8!B#+*N"!#\_!dbXJR8!

]-?-/%E*4:!M8:!S%&.:!]8:!P-;'7:!U8!-.2!c1:!D8Q8!B#XXbC8!F4'2&./&!0*+!'.!4'4*!
3/-4&.6'.6!;7!-('.*61-.'2'.&!*0!0*+(-52&%72&!)+*21/&2!4'-!
3&('/-+;-?'2&J3&.3','4&!-('.&!*='2-3&J(&2'-,&2!2&-('.-,'*.8!C!
E9$+:$1*%!MLG!D9"+!R##_!"#X"Jb8!

]'5:!Q8c8:!L%-.6:!f8!-.2!D'-.,-2*3':!S8>8!B"WW\C8!P+-'.!,&()&+-,1+&!-5,&+3!
%72+*=75!+-2'/-5!)+*21/,'*.!21+'.6!/&+&;+-5!'3/%&('-l+&)&+013'*.!'.!
+-,38!C!I"+"7!6%**3!O%*Q!K"#$7!"\_!"XXJ\8!

]'.27:!M8U8:!Q1:!c8!-.2!A&()3&7:!Z8f8!B"WW^C8!P5*/E-2&!*0!*+.',%'.&!
2&/-+;*=75-3&!&.?7(&!)+*,&/,3!-6-'.3,!'3/%&('/!;+-'.!2-(-6&8!C!
I"+"7!6%**3!O%*Q!K"#$7!"^_!"X^XJ`8!

].*55:!f8!-.2!M-67-+:!]8!B"Wb#C8!U*(&!)1??5'.6!)%-+(-/*5*6'/-5!&00&/,3!*0!
(*.*-('.&!*='2-3&!'.%';',*+38!53)&!6'*19":&!E8?19*G9$+:$1*%&!`_!
RWRJ^Xd8!

]165&+:!D8!B"WWRC8!F.?7(&3!'.4*54&2!'.!651,-(-,&+6'/!-.2!O>P>&+6'/!
.&1+*,+-.3('33'*.8!J(#!0")!I?#*%!"^b_!#d`JRR\8!

K-':!S8$8:!$-.-7:!j8>8:!S%-++*'3:!O8f8:!P-E&+:!O8P8!-.2!P-,&3*.:!>8T8!B"WWdC8!
F00&/,3!*0!)%&.&5?'.&!-.2!'(')+-('.&!*.!,%&!3,&-27J3,-,&!5&4&53!*0!
(ZT>3!,%-,!&./*2&!651,-('/!-/'2!2&/-+;*=75-3&!BO>A\b!-.2!O>A\`C:!



! ^X!

,%&!O>P>!,+-.3)*+,&+!O>$J"!-.2!O>P>!,+-.3-('.-3&!'.!+-,!/*+,&=8!
>$,(?(!B19:'"3"7"+F8!5+19!E9$+:$1*%!R`b_!R#Jd8!

K-./,*,:!]8K8:!Q&++(-..:!T8:!M-??*,,-:!D8:!]%-.:!K8Z8!-.2!H.6;&+:!T8!B#XX^C8!
O>P>&+6'/!01./,'*.!'.!>5?%&'(&+e3!2'3&-3&_!&4'2&./&!0*+!27301./,'*.!
-.2!)*,&.,'-5!-3!-!,%&+-)&1,'/!,-+6&,!0*+!,%&!,+&-,(&.,!*0!;&%-4'*1+-5!
-.2!)37/%*5*6'/-5!37(),*(3!*0!2&(&.,'-8!I$(!C!E8?19'$#+?!^W_!^RWJ`R8!

K&&:!P8c8:!P-.:!f8c8!-.2!U&*.6:!c8Q8!B#XX`C8!S%+*.'/!3,'(15-,'*.!*0!O>P>>!
+&/&),*+!I',%!(13/'(*5!+&21/&3!-(75*'2!;&,-!)+*,&'.!B#`JR`CJ
'.21/&2!.&1+*,*='/',7!'.!/15,1+&2!+-,!/*+,'/-5!/&5538!>",+*81'!0"8!`#_!
R^bJ`\8!

K&&:!]8S8!-.2!S%&.:!f8f8!B#XXbC8!$+-.32&+(-5!3&5&6'5'.&!0*+!,%&!,+&-,(&.,!*0!
(-G*+!2&)+&33'4&!2'3*+2&+8!>",+*G8?19'$#+!H'8!D+"$#!R_!`#bJRb8!

K&1.6:!$8]8:!K-':!f8S8!-.2!K'(:!K8!B"Wd"C8!$%&!+&6'*.-5!2'3,+';1,'*.!*0!
(*.*-('.&!*='2-3&!-/,'4','&3!,*I-+23!2'00&+&.,!31;3,+-,&3_!&00&/,3!'.!
+-,!;+-'.!*0!/%+*.'/!-2('.'3,+-,'*.!*0!(-.6-.&3&!/%5*+'2&!-.2!*0!
-6&'.68!C!>",+*19":!R\_!#XRbJ^R8!

K&I'.3*%.:!Z8!B"Wd"C8!>('.&!*='2-3&!'.!%1(-.!;5**2!4&33&53!-.2!.*.J
4-3/15-+!3(**,%!(13/5&8!C!E9$+:!E9$+:$1*%!RR_!`\WJb`8!

K':!U8:!M-55*+7:!M8:!>50*+2:!M8:!$-.-E-:!U8!-.2!M-35'-%:!F8!B"WWbC8!O51,-(-,&!
,+-.3)*+,&+!-5,&+-,'*.3!'.!>5?%&'(&+!2'3&-3&!-+&!)*33';57!-33*/'-,&2!
I',%!-;.*+(-5!>DD!&=)+&33'*.8!C!>",+*G$#9*%!MLG!>",+*%!`\_!WX"J""8!

K':!98:!c1-.:!p8M8:!H4-.*4-:!U8:!$+-/&7:!]8f8:!F-,*.:!f898!-.2!P+1.E:!a8$8!B#XXRC8!
RJ>('.*)+*)-.-5:!0*+(&2!21+'.6!/&+&;+-5!'3/%-&('-:!'3!-!)*,&.,!
573*3*(*,+*)'/!.&1+*,*='.8!6'*19":!C!Rb"_!^#WJR\8!

K'-.6:!L8:!j-55-:!f8:!U&0'24-3%JQ*/E5&7:!U8:!Z*6&+3:!f8!-.2!K':!Z8!B#XX#C8!F00&/,3!*0!
&3,+*6&.!,+&-,(&.,!*.!651,-(-,&!1),-E&!'.!/15,1+&2!%1(-.!-3,+*/7,&3!
2&+'4&2!0+*(!/*+,&=!*0!>5?%&'(&+e3!2'3&-3&!)-,'&.,38!C!>",+*19":!dX_!
dXbJ"^8!

K'/%3?,&52:!]8!-.2!]+1E:!K8!B"WbbC8!U'.65&,!(*5&/15-+!*=76&.!'.!0*+(-52&%72&!
*='2-,'*.8!R!E9?8!I9":!"Xd_!"\bJb#8!

K'&;*I',?:!M8Z8:!O*+(-.:!f8M8:!Y7&+:!>8f8:!S-()&-3:!Z8:!K&4'.:!>8D8:!U-.2;&+6:!A8:!
Q*55-.2&+:!F8:!D-)):!K8!-.2!O*&,?:!A8!B"WddC8!D%-+(-/*,%&+-)7!*0!3*/'-5!
)%*;'-_!-.!'.,&+'(!+&)*+,!*0!-!)5-/&;*J/*.,+*55&2!/*()-+'3*.!*0!
)%&.&5?'.&!-.2!-,&.*5*58!C!I%'(!E8?19'$#+?!^W_!#`#Jb8!

K'.:!p8!-.2!f1.J$'-.:!L8!B#XX^C8!T&1+*)+*,&/,'*.!;7!AJ3&/1+'.'.&!-6-'.3,!
.&1+*,*='/',7!'.21/&2!;7!;&,-J-(75*'2!B#`JR`C8!>",+*%!0"8!#\_!bW#J\8!



! ^"!

K'?/-.*:!f8M8:!Y&+.-.2&?!2&!>++';-:!>8:!$'),*.:!]8Y8!-.2!a.?&,-:!M8!B"WW\C8!
H.%';','*.!*0!;*4'.&!51.6!3&('/-+;-?'2&J3&.3','4&!-('.&!*='2-3&!
BUU>NC!;7!3*(&!%72+-?'.&!2&+'4-,'4&38!6'*19":!E9$+:$1*%!`#_!"dbJ
W`8!

K*:!F8Q8:!A-5E-+-:!$8!-.2!M*3E*I',?:!M8>8!B#XXRC8!M&/%-.'3(3:!/%-55&.6&3!-.2!
*))*+,1.','&3!'.!3,+*E&8!>$#!0")!>",+*81'!^_!RWWJ^"`8!

K**:!A8$8:!S*)-.':!>8:!D'E&:!S8f8:!9%',,&(*+&:!F8Z8:!9-5&./&I'/?:!>8f8!-.2!
S*,(-.:!S898!B"WWRC8!>)*),*3'3!'3!'.21/&2!;7!;&,-J-(75*'2!'.!
/15,1+&2!/&.,+-5!.&+4*13!373,&(!.&1+*.38!E+*1!>$#%!51$3!B1'!S!B!5!WX_!
bW`"J`8!

K*1?-2-:!D8Z8:!D-15-!K'(-:!>8S8:!M&.2*./-JU'54-:!A8K8:!T*&5:!Y8:!A&!M&55*:!Y8O8!
-.2!Y&++&'+-:!U8$8!B#XX^C8!$-1+'.&!)+&4&.,3!,%&!.&1+*,*='/',7!*0!;&,-J
-(75*'2!-.2!651,-(-,&!+&/&),*+!-6*.'3,3_!-/,'4-,'*.!*0!O>P>!
+&/&),*+3!-.2!)*33';5&!'()5'/-,'*.3!0*+!>5?%&'(&+e3!2'3&-3&!-.2!*,%&+!
.&1+*5*6'/-5!2'3*+2&+38!O5BM6!C!"d_!`""Jd8!

K*4&55:!M8>8:!p'&:!S8!-.2!M-+E&3;&+7:!98Z8!B#XX"C8!>/+*5&'.!'3!'./+&-3&2!'.!
>5?%&'(&+e3!2'3&-3&!;+-'.!-.2!'3!,*='/!,*!)+'(-+7!%'))*/-()-5!
/15,1+&38!>",+*7'*%!5F'(F!##_!"dbJW^8!

K72'-+2:!Z8P8:!K-+-'-:!M8$8:!Q*I&55:!F8Y8:!Y*33&7:!M8A8:!Z&7.*523:!Z8A8!-.2!
P-55&.6&+:!f8S8!B"WdWC8!D%&.&5?'.&!,+&-,(&.,!*0!)-.'/!2'3*+2&+_!5-/E!*0!
&00&/,!*.!)7+'2*=-5!)%*3)%-,&!5&4&538!C!I%'(!E8?19*G9$+:$1*%!W_!^#dJ
R"8!

M-:!f8:!c&&:!>8:!P+&I&+:!Q8P8:!f+8:!A-3:!U8!-.2!D*,,&+:!Q8!B"WW^C8!>(75*'2J
-33*/'-,&2!)+*,&'.3!-5)%-!"J-.,'/%7(*,+7)3'.!-.2!-)*5')*)+*,&'.!F!
)+*(*,&!-33&(;57!*0!>5?%&'(&+!;&,-J)+*,&'.!'.,*!0'5-(&.,38!>$#,+"!
Rb#_!W#J^8!

M-'.)+'?&:!$8:!U%1-';:!>8:!HG-?:!U8:!]-.,%-.:!Z8:!M'7-3%',-:!Q8!-.2!]-5+-:!f8!
B"WW`C8!O>P>!/*./&.,+-,'*.3!'.!,%&!3,+'-,1(!0*55*I'.6!+&)&,','4&!
/&+&;+-5!'3/%&('-8!>",+*19":!0"8!#X_!W`bJ\"8!

M-5/*5(:!A8F8:!c1:!D8Q8:!P*I&.:!Z8S8:!NeA*.*4-.:!S8:!Q-IE&3:!f8!-.2!Q133&'.:!M8!
B"WW^C8!D%&.&5?'.&!+&21/&3!)5-3(-!4',-('.!P\8!C!E8?19'$#+?!>",+*81'!
"W_!RR#J^8!

M-55'.6&+:!>8O8!-.2!U(',%:!F8!B"WW"C8!D%-+(-/*E'.&,'/3!*0!(*.*-('.&!*='2-3&!
'.%';',*+38!E8?19*G9$+:$1*%!6,%%!#b_!^WRJ`X#8!

M-+/-2&:!M8:!P*1+2'.:!f8:!K*'3&-1:!T8:!D&'55*.:!Q8:!Z-7&+:!>8:!A+*1'.:!A8:!
U/%I&'6%*00&+:!Y8!-.2!A&3'+&:!K8!B#XXdC8!F,-?*5-,&:!-!.&1+*)+*,&/,'4&!



! ^#!

2+16!5'.E'.6!O>P>B>C!+&/&),*+!)%-+(-/*5*67!,*!-(75*'2!)+&/1+3*+!
)+*,&'.!)+*/&33'.68!C!>",+*19":!"X\_!RW#J^X^8!

M-+E&3;&+7:!98Z8!-.2!K*4&55:!M8>8!B"WWdC8!Y*1+J%72+*=7.*.&.-5:!-!)+*21/,!*0!
5')'2!)&+*='2-,'*.:!'3!'./+&-3&2!'.!,%&!;+-'.!'.!>5?%&'(&+e3!2'3&-3&8!
>",+*7'*%!5F'(F!"W_!RRJ\8!

M-,312-:!U8:!a(&2-:!M8:!a/%'2-:!Q8:!]-,*:!Q8!-.2!>+-E':!$8!B#XXWC8!>5,&+-,'*.3!
*0!*='2-,'4&!3,+&33!(-+E&+3!-.2!-)*),*3'3!(-+E&+3!'.!,%&!3,+'-,1(!
-0,&+!,+-.3'&.,!0*/-5!/&+&;+-5!'3/%&('-!'.!+-,38!C!>",+$%!D+$(8:!""\_!
RW`J^X^8!

M-,,3*.:!M8D8:!S%&.6:!P8:!A-4'3:!A8:!P+7-.,:!]8:!K'&;&+;1+6:!H8!-.2!Z72&5:!Z8F8!
B"WW#C8!;&,-J>(75*'2!)&),'2&3!2&3,-;'5'?&!/-5/'1(!%*(&*3,-3'3!-.2!
+&.2&+!%1(-.!/*+,'/-5!.&1+*.3!415.&+-;5&!,*!&=/',*,*='/',78!C!>",+*81'!
"#_!Rb\JdW8!

M-,713:!D8:!A-GE-JQ-5-3?:!P8:!Y*52':!>8:!Q-'2&+:!T8:!P-+5*//*:!A8!-.2!M-67-+:!]8!
B#XX^C8!U&('/-+;-?'2&J3&.3','4&!-('.&!*='2-3&_!/1++&.,!3,-,13!-.2!
)&+3)&/,'4&38!I,++!K"3!I9":!""_!"#d`JWd8!

M/O+-,%:!D8f8:!U,&I-+,:!f898:!Q-++'3*.:!98:!9-6&+:!U8!-.2!i1',E'.:!Y8M8!B"Wd\C8!
D%&.&5?'.&!,+&-,(&.,!*0!(&5-./%*5'-8!C!I%'(!E8?19'$#+?!^b_!^#XJ#8!

M/]&..-:!]8Y8:!P-E&+:!O8P8!-.2!S*1,,3:!Z8$8!B"WW"C8!T#J>/&,75)%&.&5?'.&_!
&00&/,3!*.!+-,!;+-'.!O>P>:!-5-.'.&!-.2!;'*6&.'/!-('.&38!>$,(?(!
B19:'"3"7"+FT8!5+19!E9$+:$1*%!R^R_!^bdJd#8!

M/]&..-:!]8Y8:!M/M-.13:!A8f8:!P-E&+:!O8P8!-.2!S*1,,3:!Z8$8!B"WW^C8!S%+*.'/!
-2('.'3,+-,'*.!*0!,%&!-.,'2&)+&33-.,!)%&.&5?'.&!-.2!',3!TJ-/&,75!
-.-5*61&_!&00&/,3!*.!O>P>&+6'/!01./,'*.8!C!>",+$%!D+$(8:!B,GG%!^"_!
""`J##8!

M/]'(:!Z8Q8:!S-54&+57:!A8O8:!A&I%1+3,:!98O8!-.2!P-E&+:!O8P8!B"WdRC8!Z&6'*.-5!
/*./&.,+-,'*.3!*0!/&+&;+-5!-('.&3_!&00&/,3!*0!,+-.75/7)+*('.&!-.2!
)%&.&5?'.&8!E+*F!>",+*G8?19*G9$+:$1*%!6'*%!E8?19'$#+?!b_!bdRJ\8!

M/M-.13:!A8f8:!P-E&+:!O8P8:!M-+,'.:!H8K8:!O+&&.3%-I:!>8f8!-.2!M/]&..-:!]8Y8!
B"WW#C8!F00&/,3!*0!,%&!-.,'2&)+&33-.,l-.,')-.'/!2+16!)%&.&5?'.&!*.!
O>P>!/*./&.,+-,'*.3!-.2!O>P>J,+-.3-('.-3&!-/,'4',7!'.!+-,!;+-'.8!
6'*19":!E9$+:$1*%!^R_!#^d\JW8!

M'/%-&5J$',13:!>8$8:!P-'.3:!U8:!f&&,5&:!f8!-.2!9%&5),*.:!Z8!B#XXXC8!H(')+-('.&!
-.2!)%&.&5?'.&!2&/+&-3&!651,-(-,&!*4&+05*I!'.!,%&!)+&0+*.,-5!/*+,&=JJ
-!)*33';5&!(&/%-.'3(!*0!.&1+*)+*,&/,'*.!'.!(-G*+!2&)+&33'*.o!
>",+*81'"(1"!"XX_!\d"J^8!



! ^R!

M',-.':!>8!-.2!]-,-*E-:!]8!B"WW"C8!S+','/-5!5&4&53!*0!&=,+-/&5515-+!651,-(-,&!
(&2'-,'.6!6&+;'5!%'))*/-()-5!2&5-7&2!.&1+*.-5!2&-,%!21+'.6!
%7)*,%&+('-_!;+-'.!('/+*2'-573'3!3,1278!>",+*81'"(1"!^#_!\\"JbX8!

M',-.':!Q8:!U%'+-7-(-:!c8:!c-(-2-:!$8:!M-&2-:!]8:!>3%;7:!S8Z8!-.2!]-I-%-+-:!Z8!
B#XX\C8!S*++&5-,'*.!;&,I&&.!)5-3(-!5&4&53!*0!651,-(-,&:!-5-.'.&!-.2!
3&+'.&!I',%!3&4&+',7!*0!2&)+&33'*.8!E+*F!>",+*G8?19*G9$+:$1*%!6'*%!
E8?19'$#+?!RX_!""``Jd8!

T'&:!S8K8:!9&':!c8:!S%&.:!p8:!K'1:!c8c8:!A1':!98:!K'1:!c8:!A-4'&3:!M8S8:!$&.25&+:!U8f8P8!
-.2!Q&:!Z8O8!B#XXbC8!Y*+(-52&%72&!-,!5*I!/*./&.,+-,'*.!'.21/&3!
)+*,&'.!,-1!'.,*!65*;15-+!-(75*'2J5'E&!-66+&6-,&3!'.!4',+*!-.2!'.!4'4*8!
EA*B!P>M!#_!&\#W8!

T12(-(12J$%-.*':!U8!-.2!Z&7.*523:!O8D8!B#XX^C8!$%&!TZ"!31;1.',!*0!,%&!
651,-(-,&lTMA>!+&/&),*+!'.!,%&!31)&+'*+!,&()*+-5!/*+,&=!'.!
3/%'?*)%+&.'-!-.2!-00&/,'4&!2'3*+2&+38!>",+*81'!A"##!Rb#_!"bRJb8!

NeS-++*55:!>8M8:!Y*I5&+:!S8f8:!D%'55')3:!f8D8:!$*;;'-:!H8!-.2!$'),*.:!]8Y8!B"WdRC8!
$%&!2&-('.-,'*.!*0!2*)-('.&!;7!%1(-.!;+-'.!(*.*-('.&!*='2-3&8!
U)&/'0'/',7!0*+!,%&!,I*!&.?7(&!0*+(3!'.!3&4&.!;+-'.!+&6'*.38!>$,(?(!
B19:'"3"7"+F8!5+19!E9$+:$1*%!R##_!"WdJ#X#8!

N2*.,'-2'3:!f8!-.2!Z-1I:!O8!B#XXbC8!Q'6%JD&+0*+(-./&!K'V1'2!
S%+*(-,*6+-)%'/!>.-573'3!*0!D37/%*,+*)'/!-.2!F.2*6&.*13!
S*()*1.238!H._!Q-.2;**E!*0!T&1+*/%&('3,+7!-.2!M*5&/15-+!
T&1+*;'*5*678!P-E&+:!O8!P8:!A1..:!U8!M8!-.2!Q*5,:!>8!B&23C8!T&I!c*+E:!
Tc:!U)+'.6&+[!!))*!

N53&.:!Z898!-.2!P&,?:!Q8!B#XX\C8!O>P>!-.2!657/'.&8!H._!P-3'/!T&1+*/%&('3,+7_!
M*5&/15-+:!S&5515-+!-.2!M&2'/'.-5!>3)&/,38!U'&6&5:!O8!f8:!>5;&+3:!Z8!98:!
P+-27:!U8!$8!-.2!D+'/&:!A8!K8:!>/-2&('/!D+&33[!!))*!#W"JRX#8!

D-+&.,:!M8P8:!Q-;';:!M8]8!-.2!P-E&+:!O8P8!B"WWWC8!$-3EJ2&)&.2&.,!&00&/,3!*0!
,%&!-.,'2&)+&33-.,l-.,')-.'/!2+16!)%&.&5?'.&!*.!(&(*+78!
E8?19*G9$+:$1*%*F?!U6"+%V!"^#_!#dXJd8!

D-+&.,:!M8P8:!Q-;';:!M8]8!-.2!P-E&+:!O8P8!B#XXXC8!$'(&J2&)&.2&.,!/%-.6&3!'.!
;+-'.!(*.*-('.&!*='2-3&!-/,'4',7!-.2!'.!;+-'.!5&4&53!*0!(*.*-('.&3!
-.2!-('.*!-/'23!0*55*I'.6!-/1,&!-2('.'3,+-,'*.!*0!,%&!
-.,'2&)+&33-.,l-.,')-.'/!2+16!)%&.&5?'.&8!6'*19":!E9$+:$1*%!`W_!
"#`RJ\R8!

D-+&.,:!M8P8:!M-3,&+:!U8:!]-3%51;:!U8!-.2!P-E&+:!O8P8!B#XX#C8!F00&/,3!*0!,%&!
-.,'2&)+&33-.,l-.,')-.'/!2+16!)%&.&5?'.&!-.2!',3!)1,-,'4&!(&,-;*5',&!
)%&.75&,%75'2&.&%72+-?'.&!*.!&=,+-/&5515-+!6-((-J-('.*;1,7+'/!
-/'2!5&4&53!'.!,%&!3,+'-,1(8!6'*19":!E9$+:$1*%!\R_!`bJ\^8!



! ^^!

D-3/%&.:!98:!U/%('2,J]-3,.&+:!Z8:!AG1+'/'/:!P8:!M&&3&:!S8:!K'..:!Y8!-.2!
Q*33(-..:!]8>8!B"WdbC8!D*57-('.&!/%-.6&3!'.!+&4&+3';5&!/&+&;+-5!
'3/%&('-8!C!>",+*19":!^W_!R`Jb8!

D-35-I3E':!$8!B"WWdC8!$%&!-.,')-.'/!2+16!)%&.&5?'.&!-.2!',3!&00&/,3!*.!O>P>!
-.2!+&5-,&2!-('.*!-/'238!D%A!,%&3'38!a.'4&+3',7!*0!>5;&+,-:!F2(*.,*.:!
>P:!S-.-2-8!

D-35-I3E':!$8:!].-13:!F8:!HV;-5:!T8:!S*1,,3:!Z8$8!-.2!P-E&+:!O8P8!B#XX"C8!qJ
D%&.75&,%75'2&.&%72+-?'.&:!-!.*4&5!'.%';',*+!*0!O>P>!,+-.3-('.-3&8!
H+,F!H")"%*G&!0"8&!`^_!R`JRW8!

D-35-I3E':!$8:!$+&',:!A8:!P-E&+:!O8P8:!O&*+6&:!M8!-.2!S*1,,3:!Z8$8!B"WW\C8!$%&!
-.,'2&)+&33-.,!2+16!)%&.&5?'.&!)+*21/&3!-.,'-.='&,7!&00&/,3!'.!,%&!
)513J(-?&!-.2!'./+&-3&3!'.!+-,!;+-'.!O>P>8!E8?19*G9$+:$1*%*F?!
U6"+%V!"#b_!"WJ#^8!

D-35-I3E':!$8M8:!U5*5&7:!P8A8!-.2!P-E&+:!O8P8!B"WW`C8!F00&/,3!*0!,%&!M>N!
'.%';',*+!)%&.&5?'.&!*.!651,-('.&!-.2!O>P>!/*./&.,+-,'*.3!'.!+-,!
;+-'.8!E+*F!6+$'(!0"8!"X\_!"d"J\8!

D-7E&5:!F8U8:!Z*I-.:!D8Z8:!D-+E&+:!Z8Z8!-.2!P%-,:!>8j8!B"Wd#C8!Z&3)*.3&!,*!
)%&.&5?'.&!-.2!-(',+'),75'.&!'.!31;,7)&3!*0!*1,)-,'&.,!2&)+&33'*.8!
5+19!4"(!E8?19'$#+?!RW_!"X^"JW8!

D&++7:!$8K8!-.2!Q-.3&.:!U8!B"WbRC8!U13,-'.&2!2+16J'.21/&2!&5&4-,'*.!*0!;+-'.!
O>P>!'.!,%&!+-,8!C!>",+*19":!#"_!""\bJb`8!

D&,,7:!Y8!B"WW^C8!D5-3(-!/*./&.,+-,'*.3!*0!6-((-J-('.*;1,7+'/!-/'2!BO>P>C!
-.2!(**2!2'3*+2&+3_!-!;5**2!,&3,!0*+!(-.'/!2&)+&33'4&!2'3&-3&o!I%'(!
I9":!^X_!#W\JRX#8!

D&,,7:!Y8:!]+-(&+:!O8K8:!A1..-(:!A8!-.2!Z13%:!>8f8!B"WWXC8!D5-3(-!O>P>!'.!
(**2!2'3*+2&+38!E8?19*G9$+:$1*%!6,%%!#\_!"`bJ\"8!

D%-.:!]8K8:!Y',?6&+-52:!A8>8:!S*+,&3&:!P8M8:!U&+-G'JP*?*+6?-2:!T8:!$-./&+:!M8F8!
-.2!M**+&:!O8f8!B#XX`C8!>.,&+'*+!/'.615-,&!.&1+*/%&('3,+7!'.!3*/'-5!
-.='&,7!2'3*+2&+_"QJMZU!-,!^!$&35-8!>",+*0"G*+#!"\_!"dRJ\8!

D%'5')3:!U8Z8!-.2!P*15,*.:!>8>8!B"WbWC8!$%&!&00&/,!*0!(*.*-('.&!*='2-3&!
'.%';',*+3!*.!3*(&!-+75-5E75-('.&3!'.!+-,!3,+'-,1(8!C!>",+*19":!RR_!
"`WJ\b8!

D'/E5*:!M8f8!-.2!M*.,'.&:!$8f8!B#XX"C8!>/+*5&'.!'.%';',3!+&3)'+-,'*.!'.!'3*5-,&2!
;+-'.!(',*/%*.2+'-8!6'*19':!6'*G9?8!51#$!"`R`_!"^`J`#8!



! ^`!

D*/&+.'/%:!S8P8!-.2!P1,,&+0'&52:!A8>8!B#XXRC8!>/+*5&'.!'.%';',3!T>AQJ5'.E&2!
(',*/%*.2+'-5!&.?7(&!-/,'4',7_!'()5'/-,'*.3!0*+!>5?%&'(&+e3!2'3&-3&8!
>",+*#*L'1*%!0"8!`_!`"`J#X8!

D*55-/E:!M8Q8:!f&.3&.:!f8F8:!U'(*.:!T8M8:!]-10(-.:!Z8F8!-.2!Z&.3%-I:!D8Y8!
B#XXdC8!Q'6%J0'&52!MZU!3,127!*0!O>P>:!651,-(-,&!-.2!651,-('.&!'.!
3*/'-5!-.='&,7!2'3*+2&+_!+&3)*.3&!,*!,+&-,(&.,!I',%!5&4&,'+-/&,-(8!
E+*F!>",+*G8?19*G9$+:$1*%!6'*%!E8?19'$#+?!R#_!bRWJ^R8!

D*)*4:!T8!-.2!M-,,%'&3:!Q8!B"W\WC8!U*(&!&00&/,3!*0!(*.*-('.&!*='2-3&!
'.%';',*+3!*.!,%&!(&,-;*5'3(!*0!6-((-J-('.*;1,7+'/!-/'2!'.!+-,!
;+-'.8!C!>",+*19":!"\_!dWWJWXb8!

i1',E'.:!Y8M8:!M/O+-,%:!D8f8:!U,&I-+,:!f898:!Q-++'3*.:!98:!$+'/-(*:!F8:!9-6&+:!
U8O8:!N/&)&EJ9&5'E3*.:!]8:!T1.&3:!F8:!Z-;E'.:!f8O8!-.2!]5&'.:!A8Y8!B"WWXC8!
>,7)'/-5!2&)+&33'*.:!)-.'/!-,,-/E3:!-.2!+&3)*.3&!,*!'(')+-('.&!-.2!
)%&.&5?'.&8!>!+&)5'/-,'*.8!5+19!4"(!E8?19'$#+?!^b_!WR`J^"8!

i1',E'.:!Y8M8:!M/O+-,%:!D8f8:!U,&I-+,:!f898:!Q-++'3*.:!98:!9-6&+:!U8O8:!T1.&3:!F8:!
Z-;E'.:!f8O8:!$+'/-(*:!F8:!M-+E*I',?:!f8!-.2!]5&'.:!A8Y8!B"WdWC8!
D%&.&5?'.&!-.2!'(')+-('.&!'.!(**2!+&-/,'4&!2&)+&33'4&38!Y1+,%&+!
2&5'.&-,'*.!*0!,%&!37.2+*(&!*0!-,7)'/-5!2&)+&33'*.8!5+19!4"(!
E8?19'$#+?!^\_!bdbJWR8!

Z*;'.3*.:!A8U8:!S**)&+:!$8P8:!f'.2-5:!U8D8:!S*+/&55-:!f8!-.2!K1,?:!$8!B"Wd`C8!
M&,-;*5'3(!-.2!)%-+(-/*E'.&,'/3!*0!)%&.&5?'.&_!5-/E!*0!&4'2&./&!0*+!
-/&,75-,'*.!)-,%I-7!'.!%1(-.38!C!I%'(!E8?19*G9$+:$1*%!`_!RRRJb8!

Z*7JP7+.&:!D8:!9'.6&+3*.:!A8]8:!Z-2-.,:!>8:!O+&&.;5-,,:!A8f8!-.2!S+*I5&7:!A8U8!
B"WW\C8!Z&21/&2!;&.?*2'-?&)'.&!3&.3','4',7!'.!)-,'&.,3!I',%!)-.'/!
2'3*+2&+_!/*()-+'3*.!I',%!)-,'&.,3!I',%!*;3&33'4&J/*()153'4&!
2'3*+2&+!-.2!.*+(-5!31;G&/,38!5:!C!E8?19'$#+?!"`R_!"^^^JW8!

U-(-.,-+-7:!U8:!S%-.2+-:!O8!-.2!M*%-.-E1(-+:!]8D8!B#XXRC8!S-5/'1(!/%-..&5!
-6*.'3,:!B[lJCJP-7!]d\^^:!/-13&3!-!,+-.3'&.,!'./+&-3&!'.!3,+'-,-5!
(*.*-('.&!*='2-3&!-/,'4',7!'.!P-5;l/!('/&8!>",+*81'!A"##!R^#_!bRJ\8!

U-.-/*+-:!O8:!M-3*.:!O8Y8:!Z*,%(-.:!A8K8:!P&%-+:!]8K8:!Q72&+:!Y8:!D&,+*00:!N8>8:!
P&+(-.:!Z8M8:!S%-+.&7:!A8U8!-.2!]+73,-5:!f8Q8!B"WWWC8!Z&21/&2!/*+,'/-5!
6-((-J-('.*;1,7+'/!-/'2!5&4&53!'.!2&)+&33&2!)-,'&.,3!2&,&+('.&2!;7!
)+*,*.!(-6.&,'/!+&3*.-./&!3)&/,+*3/*)78!5+19!4"(!E8?19'$#+?!`\_!
"X^RJb8!

U-.-/*+-:!O8:!M-3*.:!O8Y8:!Z*,%(-.:!A8K8:!Q72&+:!Y8:!S'-+/'-:!f8f8:!N3,+*00:!Z8P8:!
P&+(-.:!Z8M8!-.2!]+73,-5:!f8Q8!B#XXRC8!H./+&-3&2!/*+,'/-5!O>P>!
/*./&.,+-,'*.3!'.!2&)+&33&2!)-,'&.,3!+&/&'4'.6!FS$8!5:!C!E8?19'$#+?!
"\X_!`bbJW8!



! ^\!

U-.-/*+-:!O8:!M-3*.:!O8Y8:!Z*,%(-.:!A8K8!-.2!]+73,-5:!f8Q8!B#XX#C8!H./+&-3&2!
*//')',-5!/*+,&=!O>P>!/*./&.,+-,'*.3!'.!2&)+&33&2!)-,'&.,3!-0,&+!
,%&+-)7!I',%!3&5&/,'4&!3&+*,*.'.!+&1),-E&!'.%';',*+38!5:!C!E8?19'$#+?!
"`W_!\\RJ`8!

U-.-/*+-:!O8:!L-+-,&:!S8>8:!]+73,-5:!f8Q8!-.2!M-.G':!Q8]8!B#XXdC8!$-+6&,'.6!,%&!
651,-(-,&+6'/!373,&(!,*!2&4&5*)!.*4&5:!'()+*4&2!,%&+-)&1,'/3!0*+!
(**2!2'3*+2&+38!>$#!0")!H+,F!H'81*)!b_!^#\JRb8!

U-1+-:!f8:!K1V1&:!f8M8:!S&31+-:!>8M8:!A-!D+-2-:!M8:!S%-.JD-5-7:!j8:!Q1;&+:!O8:!
K*005&+:!f8!-.2!Z'/%-+23:!f8O8!B"WW^C8!H./+&-3&2!(*.*-('.&!*='2-3&!P!
-/,'4',7!'.!)5-V1&J-33*/'-,&2!-3,+*/7,&3!*0!>5?%&'(&+!;+-'.3!+&4&-5&2!
;7!V1-.,',-,'4&!&.?7(&!+-2'*-1,*6+-)%78!>",+*81'"(1"!\#_!"`JRX8!

U-7+&:!K8M8:!L&5-3E*:!A8>8:!Q-++'3:!D8K8:!D&++7:!O8:!U-5*(*.:!Z8O8!-.2!U(',%:!M8>8!
B"WWbC8!^JQ72+*=7.*.&.-5J2&+'4&2!-24-./&2!5')'2!)&+*='2-,'*.!&.2!
)+*21/,3!-+&!'./+&-3&2!'.!>5?%&'(&+e3!2'3&-3&8!C!>",+*19":!\d_!#XW#J
b8!

U/%I-+,?JP5**(:!Z8A8!-.2!U-%:!Z8!B#XX"C8!6-((-J>('.*;1,7+'/!-/'2B>C!
.&1+*,+-.3('33'*.!-.2!/&+&;+-5!'3/%&('-8!C!>",+*19":!bb_!R`RJb"8!

U/*,,:!Q8K8:!D*I:!A8j8:!$-..&.;&+6:!>8F8!-.2!A*22:!D8Z8!B#XX#C8!>;&++-.,!
&=)+&33'*.!*0!,%&!651,-(-,&!,+-.3)*+,&+!&=/',-,*+7!-('.*!-/'2!
,+-.3)*+,&+!"!BF>>$"C!'.!>5?%&'(&+e3!2'3&-3&8!C!>",+*81'!##_!ZS#X\8!

U/*,,:!Q8K8:!$-..&.;&+6:!>8F8!-.2!A*22:!D8Z8!B"WW`C8!j-+'-.,!0*+(3!*0!.&1+*.-5!
651,-(-,&!,+-.3)*+,&+!3',&3!'.!>5?%&'(&+e3!2'3&-3&!/&+&;+-5!/*+,&=8!C!
>",+*19":!\^_!#"WRJ#X#8!

U&'5&+:!T8!B#XXXC8!N='2-,'*.!*0!)*57-('.&3!-.2!;+-'.!'.G1+78!>",+*19":!0"8!
#`_!^b"JWX8!

U%-+(-:!>8S8!-.2!]15E-+.':!U8]8!B"WWRC8!F4'2&./&!0*+!;&.?*2'-?&)'.&!+&/&),*+!
'.,&+-/,'*.!I',%!M]!dX"!'.!-.='&,7!+&5-,&2!;&%-4'*1+!'.!+-,38!J(3'$(!C!
MLG!6'*%!R"_!"W"JR8!

U%&&%-.:!A8j8:!P-55&.6&+:!f8!-.2!f-/*;3&.:!O8!B"WdXC8!$+&-,(&.,!*0!&.2*6&.*13!
-.='&,7!I',%!)%*;'/:!%73,&+'/-5:!-.2!%7)*/%*.2+'-/-5!37(),*(38!5+19!
4"(!E8?19'$#+?!Rb_!`"JW8!

U%&E%-+:!>8!-.2!]&'(:!U8Z8!B#XXXC8!KcR`^b^X:!-!)*,&.,!6+*1)!HH!(&,-;*,+*)'/!
651,-(-,&!+&/&),*+!-6*.'3,!)+&4&.,3!5-/,-,&J'.21/&2!)-.'/J5'E&!
+&3)*.3&!'.!)-.'/J)+*.&!+-,38!>",+*G9$+:$1*%*F?!RW_!""RWJ^\8!

U%&+'0:!Y8:!O*,,0+'&3:!S8O8:!>5-01?*00:!H8!-.2!N+&5-.2:!K8!B"WW#C8!P+-'.!6-((-J
-('.*;1,7+-,&!-('.*,+-.30&+-3&!BO>P>J$C!-.2!(*.*-('.&!*='2-3&!



! ^b!

BM>NC!'.!)-,'&.,3!I',%!>5?%&'(&+e3!2'3&-3&8!C!>",+$%!D+$(8:!E$+N!H'8!
H":"(#!B"1#!^_!##bJ^X8!

U%&+'0:!Y8!-.2!N+&5-.2:!K8!B"WW`C8!F00&/,!*0!,%&!O>P>J,+-.3-('.-3&!'.%';',*+!
4'6-;-,+'.!*.!&=)5*+-,*+7!;&%-4'*1+!'.!3*/'-557!'3*5-,&2!+-,38!6"9$)!
6+$'(!0"8!b#_!"R`J^X8!

U%'%:!f8S8!B"WbWC8!M*.*-('.&!*='2-3&!'.!-6'.6!%1(-.!;+-'.8!H._!M*.*-('.&!
*='2-3&_!3,+1/,1+&:!01./,'*.!-.2!-5,&+&2!01./,'*.8!U'.6&+:!$8!D8:!j*.!
]*+00:!Z8!98!-.2!M1+)%7:!A8!K8!B&23C8!T&I!c*+E:!>/-2&('/!D+&33[!!))*!
^"RJ#"8!

U%1-';:!>8:!HG-?:!U8:!Q-3-.:!U8!-.2!]-5+-:!f8!B"WW#C8!O-((-J4'.75!O>P>!)+&4&.,3!
%'))*/-()-5!-.2!31;3,-.,'-!.'6+-!+&,'/15-,-!2-(-6&!'.!+&)&,','4&!
,+-.3'&.,!0*+&;+-'.!'3/%&('-8!6+$'(!0"8!`WX_!"RJb8!

U%1-';:!>8:!HG-?:!U8:!M'7-3%',-:!Q8:!M-'.)+'?&:!$8!-.2!]-.,%-.:!Z8!B"WW^C8!
D+*6+&33'4&!2&/+&-3&!'.!&=,+-/&5515-+!O>P>!/*./&.,+-,'*.3!'.!,%&!
)*3,J'3/%&('/!)&+'*2!'.!,%&!3,+'-,1(_!-!('/+*2'-573'3!3,1278!6+$'(!0"8!
\\\_!WWJ"XR8!

U%1-';:!>8:!M1+-;',:!M8>8:!]-.,%-.:!Z8:!Q*I5&,,:!98!-.2!9'3%-+,:!$8!B"WW\C8!$%&!
.&1+*)+*,&/,'4&!&00&/,3!*0!6-((-J4'.75!O>P>!'.!,+-.3'&.,!65*;-5!
'3/%&('-_!-!(*+)%*5*6'/-5!3,127!I',%!&-+57!-.2!2&5-7&2!&4-51-,'*.38!
>",+*81'!A"##!#X^_!"J^8!

U'54&+3,&'.:!Z8M8!-.2!9&;3,&+:!Y8p8!B"WWdC8!M-33!U)&/,+*(&,+78!H._!
U)&/,+*(&,+'/!H2&.,'0'/-,'*.!*0!N+6-.'/!S*()*1.23!B\,%!F2','*.C8!
U'54&+3,&'.:!Z8!M8!-.2!9&;3,&+:!Y8!p8!B&23C8!T&I!c*+E:!Tc:!f*%.!9'5&7!r!
U*.3:!H./8[!!))*!#JbX8!

UE**6:!A8>8:!9&3,:!A8M8!-.2!Q*55&+:!Y8f8!B"WW\-C8!O-3JK'V1'2!S%+*(-,*6+-)%78!
H._!Y1.2-(&.,-53!*0!>.-57,'/-5!S%&('3,+7!Bb,%!F2','*.C8!UE**6:!A8!>8:!
9&3,:!A8!M8!-.2!Q*55&+:!Y8!f8!B&23C8!N+5-.2*:!YK:!U-1.2&+3!S*55&6&!
D1;5'3%'.6[!!))*!\d\JbXX8!

UE**6:!A8>8:!9&3,:!A8M8!-.2!Q*55&+:!Y8f8!B"WW\;C8!Q'6%JD&+0*+(-./&!K'V1'2!
S%+*(-,*6+-)%78!H._!Y1.2-(&.,-53!*0!>.-57,'/-5!S%&('3,+7!Bb,%!
F2','*.C8!UE**6:!A8!>8:!9&3,:!A8!M8!-.2!Q*55&+:!Y8!f8!B&23C8!N+5-.2*:!YK:!
U-1.2&+3!S*55&6&!D1;5'3%'.6[!!))*!bX"J#^8!

U5*5&7:!P8A8:!Z-1I:!O8!-.2!S*1,,3:!Z8$8!B#XXbC8!$%&!-.-573&3!*0!
.&1+*,+-.3(',,&+3:!*,%&+!.&1+*-/,'4&!31;3,-./&3!-.2!,%&'+!
(&,-;*5',&3!13'.6!(-33J3)&/,+*(&,+78!H._!Q-.2;**E!*0!
T&1+*/%&('3,+7!-.2!M*5&/15-+!P'*5*678!P-E&+:!O8!P8:!A1..:!U8!M8!-.2!
Q*5,:!>8!B&23C8!T&I!c*+E:!]51I&+!>/-2&('/lD5&.1([!!))*!"^WJ"b\8!



! ^d!

U*I-:!P8!B#XX\C8!T&1+*/%&('/-5!-.2!.&1+*)+*,&/,'4&!)+*)&+,'&3!*0!
)%&.75&,%75'2&.&%72+-?'.&!-.-5*61&38!D%A!,%&3'38!a.'4&+3',7!*0!
>5;&+,-:!F2(*.,*.:!>P:!S-.-2-8!

U,+&&,&+:!S8S8:!Q&..&.:!f8:!]&:!c8:!f&.3&.:!f8F8:!U-+'2JU&6-5:!N8:!T-33-+:!K8F8:!
].-)):!S8:!M&7&+:!>8>8:!]I-E:!$8:!Z&.3%-I:!D8Y8!-.2!S'+-15*:!A8>8!
B#XX`C8!D+&0+*.,-5!O>P>!5&4&53!'.!/*/-'.&J2&)&.2&.,!31;G&/,3!
'./+&-3&!I',%!)+-(')&=*5&!-.2!4&.5-0-='.&!,+&-,(&.,8!
E8?19*G9$+:$1*%*F?!U6"+%V!"d#_!`"\J#\8!

U,+*5'.!P&.&2&,,':!M8!-.2!A*3,&+,:!D8!B"WdWC8!M*.*-('.&!*='2-3&:!;+-'.!-6&'.6!
-.2!2&6&.&+-,'4&!2'3&-3&38!6'*19":!E9$+:$1*%!Rd_!```J\"8!

$-.-7:!j8>8:!D-+&.,:!M8P8:!9*.6:!f8$8:!D-35-I3E':!$8:!M-+,'.:!H8K8!-.2!P-E&+:!O8P8!
B#XX"C8!F00&/,3!*0!,%&!-.,'2&)+&33-.,l-.,')-.'/!2+16!)%&.&5?'.&!*.!
-5-.'.&!-.2!-5-.'.&!,+-.3-('.-3&!'.!+-,!;+-'.8!I"%%!K*%!>",+*7'*%!#"_!
R#`JRW8!

$-.-7:!j8>8:!$*22:!]8O8!-.2!P-E&+:!O8P8!B#XX#C8!D%&.75&,%75'2&.&%72+-?'.&:!-!
.*4&5!O>P>J$!'.%';',*+:!+&3/1&3!.&1+*.3!0+*(!/&+&;+-5!'3/%&('-8!
D+*/&&2'.63!*0!,%&!#R+2!S*.6+&33!*0!,%&!S*55&6'1(!H.,&+.-,'*.-5&!
T&1+*)37/%*)%-+(-/*5*6'/1(:!M*.,+&-5:!S-.-2-8!

$&.6:!U8:!P&-+2:!]8:!D*1+-%(-2:!f8:!M*+'2-.':!M8:!F-33*.:!F8:!D**.:!Z8!-.2!
NeP+'&.:!D8f8!B#XX"C8!$%&!0*+(-52&%72&!(&,-;*5'/!2&,*='0'/-,'*.!
&.?7(&!373,&(3!-.2!(*5&/15-+!/7,*,*='/!(&/%-.'3(!'.!'3*5-,&2!+-,!
%&)-,*/7,&38!I9":!6'*%!J(#"+$1#!"RXJ"R#_!#d`JW\8!

$%-':!A8Z8!B#XX#C8!F=/',-,*+7!-('.*!-/'2!,+-.3)*+,&+!F>>$J#!'.!,-.65&J
;&-+'.6!.&1+*.3!'.!>5?%&'(&+e3!2'3&-3&8!6+$'(!E$#9*%!"#_!^X`J""8!

$'),*.:!]8Y8!B"Wb#C8!H.%';','*.!*0!(*.*-('.&!*='2-3&!;7!31;3,',1,&2!
%72+-?'.&38!6'*19":!C!"#d_!W"RJW8!

$*22:!]8O8!-.2!P-E&+:!O8P8!B"WW`C8!O>P>J&5&4-,'.6!&00&/,3!*0!,%&!
-.,'2&)+&33-.,l-.,')-.'/!2+16!)%&.&5?'.&!'.!;+-'._!&00&/,3!*0!
)+&,+&-,(&.,!I',%!,+-.75/7)+*('.&:!BJCJ2&)+&.75!-.2!/5*+675'.&8!C!
522"1#!H'8*+3!R`_!"#`JW8!

$*22:!]8O8!-.2!P-E&+:!O8P8!B#XXdC8!T&1+*/%&('/-5!&00&/,3!*0!,%&!(*.*-('.&!
*='2-3&!'.%';',*+!)%&.&5?'.&!*.!;+-'.!O>P>!-.2!-5-.'.&_!>!
/*()-+'3*.!I',%!4'6-;-,+'.8!C!E9$+:!E9$+:!B1'!""_!"^3J#"38!

$*(',*+':!Q8:!a31':!$8:!U-E&':!T8:!a&2-:!U8:!]-3&:!Q8:!T'3%'(1+-:!]8:!]-3%'I-6':!]8!
-.2!H6-+-3%':!]8!B#XX`C8!D*57-('.&!*='2-3&!-.2!-/+*5&'.!-3!.*4&5!
;'*/%&('/-5!(-+E&+3!0*+!2'-6.*3'3!*0!/&+&;+-5!3,+*E&8!B#+*N"!R\_!#\XRJ
"R8!



! ^W!

$+155-3:!Z8!-.2!UE*5.'/E:!D8!B"WWXC8!Y1./,'*.-5!-.,-6*.'3,3!-,!,%&!TMA>!
+&/&),*+!/*()5&=!&=%';',!-.,'2&)+&33-.,!-/,'*.38!M,+!C!E9$+:$1*%!"d`_!
"J"X8!

$1..'/5'00:!O8!-.2!M-5-,7.3E-:!F8!B#XXRC8!S&.,+-5!O>P>&+6'/!373,&(3!-.2!
2&)+&33'4&!'55.&338!>",+*19":!0"8!#d_!W\`Jb\8!

a/%'2-:!]8:!]-.&(-,31:!M8:!U-E-':!]8:!M-,312-:!$8:!Q-,,*+':!T8:!M'?1.*:!c8:!
U1?1E':!A8:!M'7-,-:!$8:!T*61/%':!T8:!T'E':!F8!-.2!N3-I-:!$8!B"WWdC8!
D+*,&'.J;*1.2!-/+*5&'._!)*,&.,'-5!(-+E&+3!0*+!*='2-,'4&!3,+&338!E+*1!
>$#%!51$3!B1'!S!B!5!W`_!^dd#Jb8!

9&75&+:!98!-.2!U-5-/%:!f8H8!B"Wd`C8!D1+'0'/-,'*.!-.2!)+*)&+,'&3!*0!
(',*/%*.2+'-5!(*.*-('.&!*='2-3&!,7)&!>!0+*(!%1(-.!)5-/&.,-8!C!6'*%!
I9":!#\X_!"R"WWJ#Xb8!

9%',&:!f8U8!-.2!Z&&3:!]8Z8!B"Wd^C8!$%&!(&/%-.'3(!*0!-/,'*.!*0!^J
%72+*=7.*.&.-5!'.!/&55!'.G1+78!I9":!6'*%!J(#"+$1#!`#_!#RRJ^"8!

9'.0+&&:!S8f8:!P-E&+:!S8f8:!S*..*557:!F8U8:!f+8:!Y'*+&:!>8f8!-.2!U*5*(*.:!Z8>8!B"WW\C8!
M'52!%7)*,%&+('-!+&21/&3!)&.1(;+-5!651,-(-,&!5&4&53!'.!,%&!+-,!
)&+(-.&.,!0*/-5!/&+&;+-5!'3/%&('-!(*2&58!>",+*8,+F"+?!Rd_!"#"\J##8!

9*.6:!f8$8:!P-E&+:!O8P8:!S*1,,3:!Z8$8!-.2!A&I%1+3,:!98O8!B"WWXC8!K*.6J5-3,'.6!
&5&4-,'*.!*0!-5-.'.&!'.!;+-'.!)+*21/&2!;7!,%&!-.,'2&)+&33-.,!
)%&.&5?'.&8!6+$'(!0"8!6,%%!#`_!"bWJd"8!

9**2:!D8K8:!]%-.:!M8>8:!]15*I:!U8Z8:!M-%(**2:!U8>8!-.2!M*3E-5:!f8Z8!B#XX\-C8!
T&1+*,*='/',7!*0!+&-/,'4&!-52&%72&3_!,%&!/*./&),!*0!s-52&%72&!5*-2s!-3!
2&(*.3,+-,&2!;7!.&1+*)+*,&/,'*.!I',%!%72+*=75-('.&38!6+$'(!0"8!
"XW`_!"WXJW8!

9**2:!D8K8:!]%-.:!M8>8:!M*3E-5:!f8Z8:!$*22:!]8O8:!$-.-7:!j8>8!-.2!P-E&+:!O8!
B#XX\;C8!>52&%72&!5*-2!'.!'3/%&('-J+&)&+013'*.!;+-'.!'.G1+7_!
.&1+*)+*,&/,'*.!;7!.&1,+-5'?-,'*.!*0!+&-/,'4&!-52&%72&3!I',%!
)%&.&5?'.&8!6+$'(!0"8!""##_!"d^JWX8!

c-.6:!f8!-.2!U%&.:!f8!B#XX`C8!H.!4'4*!&4'2&./&!0*+!+&21/&2!/*+,'/-5!651,-(-,&J
651,-('.&!/7/5'.6!'.!+-,3!,+&-,&2!I',%!,%&!-.,'2&)+&33-.,l-.,')-.'/!
2+16!)%&.&5?'.&8!>",+*81'"(1"!"R`_!W#bJRb8!

c-.6:!c8:!K':!i8:!M'7-3%',-:!Q8:!c-.6:!$8!-.2!U%1-';:!>8!B#XX"C8!A'00&+&.,!
27.-('/!)-,,&+.3!*0!&=,+-/&5515-+!651,-(-,&!+&5&-3&!'.!+-,!
%'))*/-()13!-0,&+!)&+(-.&.,!*+!RXJ('.!,+-.3'&.,!/&+&;+-5!'3/%&('-!
-.2!%'3,*5*6'/-5!/*++&5-,'*.8!>",+*G$#9*%*F?!#"_!"d"Jb8!



! `X!

c*12'(:!M8P8:!F2(*.23*.:!A8!-.2!$'),*.:!]8Y8!B#XX\C8!$%&!,%&+-)&1,'/!
)*,&.,'-5!*0!(*.*-('.&!*='2-3&!'.%';',*+38!>$#!0")!>",+*81'!b_!#W`J
RXW8!

c*12'(:!M8P8!-.2!Y'.;&+6:!f8D8!B"WdbC8!M*.*-('.&!*='2-3&!P!'.%';','*.!-.2!
,%&!s/%&&3&!&00&/,s8!C!>",+$%!D+$(8:!B,GG%!#`_!#bJRR8!

c1:!D8Q8!B#XX"C8!H.4*54&(&.,!*0!/&+&;+*4-3/15-+!3&('/-+;-?'2&J3&.3','4&!
-('.&!*='2-3&!'.!,%&!)-,%*6&.&3'3!*0!>5?%&'(&+e3!2'3&-3&!-.2!4-3/15-+!
2&(&.,'-8!K"3!W?G*#9"8"8!`b_!"b`JW8!

c1:!D8Q8!-.2!P*15,*.:!>8>8!B"WW#C8!>!/*()-+'3*.!*0!,%&!&00&/,!*0!;+*0-+*('.&:!
)%&.&5?'.&!-.2!,+-.75/7)+*('.&!*.!,%&!-/,'4','&3!*0!3*(&!&.?7(&3!
'.4*54&2!'.!,%&!(&,-;*5'3(!*0!2'00&+&.,!.&1+*,+-.3(',,&+38!0"8!
I*::,(!I9":!E$#9!E9$+:$1*%!"\_!"^"J`R8!

c1:!L8:!K':!98!-.2!P+1.E:!a8$8!B#XXRC8!RJ>('.*)+*)-.-5!'3!-!573*3*(*,+*)'/!
-52&%72&!,%-,!/-13&3!*='2-,'4&!3,+&33!-.2!-)*),*3'3!;7!+1),1+'.6!
573*3*(&38!5EKJB!"""_!\^RJ`#8!

c1:!L8:!K':!98:!Q'55(-.:!f8!-.2!P+1.E:!a8$8!B#XX^C8!Q1(-.!.&1+*;5-3,*(-!BUQJ
Uc`cC!/&553!-+&!%'6%57!3&.3','4&!,*!,%&!573*3*(*,+*)'/!-52&%72&!RJ
-('.*)+*)-.-58!6+$'(!0"8!"X"\_!"\RJW8!

L-+-,&:!S8>8:!f+8:!U'.6%:!f8P8:!S-+53*.:!D8f8:!P+1,3/%&:!T8F8:!>(&5':!Z8:!K1/E&.;-16%:!
A8>8:!S%-+.&7:!A8U8!-.2!M-.G':!Q8]8!B#XX\C8!>!+-.2*('?&2!,+'-5!*0!-.!TJ
(&,%75JAJ-3)-+,-,&!-.,-6*.'3,!'.!,+&-,(&.,J+&3'3,-.,!(-G*+!
2&)+&33'*.8!5+19!4"(!E8?19'$#+?!\R_!d`\J\^8!

L&.6:!p8:!L%-.6:!c8:!L%-.6:!U8!-.2!L%&.6:!p8!B#XXbC8!>!('/+*2'-573'3!3,127!*0!
&00&/,3!*0!6-3,+*2'.!*.!.&1+*/%&('/-5!/%-.6&3!'.!,%&!
'3/%&('/l+&)&+013&2!+-,!/&+&;+-5!%'))*/-()138!6'*%!E9$+:!6,%%!RX_!
dX"J^8!

L%*1:!O8:!M'1+-:!c8:!U%*G':!Q8:!c-(-2-:!U8!-.2!M-,31'3%':!$8!B#XX"C8!D5-,&5&,!
(*.*-('.&!*='2-3&!P!-.2!)5-3(-!;&,-J)%&.75&,%75-('.&!'.!
D-+E'.3*.e3!2'3&-3&8!C!>",+*%!>",+*8,+F!E8?19'$#+?!bX_!##WJR"8!

L1*:!A8!-.2!c1:!D8Q8!B"WWRC8!U&('/-+;-?'2&J3&.3','4&!-('.&!*='2-3&!-.2!
(*.*-('.&!*='2-3&!'.!+-,!;+-'.!('/+*4&33&53:!(&.'.6&3:!+&,'.-!-.2!
&7&!3/5&+-8!6+$'(!0"8!6,%%!RR_!RXbJ""8!

!
!



! `"!

!

!

!

!

!

!

!

!

!

!

"#$%&'(!4*!!

!

!;%#',D-'&#D-.0','#D0($B.,'!E%'#F!.?!$,!$"&.X'!='&$5/-.&'!

/2!%#','-B.,'!E%-BF!



! `#!

4*)!.,&(/01"&./,!

D%&.&5?'.&!BDKLC!'3!-!)*,&.,:!'++&4&+3';5&!.*.3&5&/,'4&!'.%';',*+!*0!

(*.*-('.&!*='2-3&!BM>NC8!DKL!%-3!;&&.!13&2!/5'.'/-557!0*+!3&4&+-5!2&/-2&3!

,*!,+&-,!2&)+&33'*.!-.2!-.='&,7!2'3*+2&+3!B)-.'/!2'3*+2&+!-.2!3*/'-5!-.='&,7!

2'3*+2&+C:!-.2!I-3!+&/&.,57!3%*I.!,*!)*33&33!.&1+*)+*,&/,'4&!&00&/,3!'.!-!
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&V1'))&2!I',%!-!('/+*J&5&/,+*.!/-),1+&!2&,&/,*+!BFS<!>6'5&.,C!-,,-/%&2!,*!-!

QDJ`MU!/*51(.!BI',%!-!5&.6,%!*0!RX!(:!-.!'.,&+.-5!2'-(&,&+!*0!X8#`X!((:!

-.2!-!0'5(!,%'/E.&33!*0!X8#`!µ(C8!$%&!'.','-5!*4&.!,&()&+-,1+&!I-3!3&,!,*!!
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26789:!4;)*!A&+'4-,'?-,'*.!+&-/,'*.!*0!DFQ!I',%!DYP>!,*!0*+(!-!051*+'.-,&2!
%72+-?*.&!2&+'4-,'4&8!!

!
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! `b!

dX°S!-.2!I-3!'./+&-3&2!-,!"`°Sl('.1,&!1.,'5!-!0'.-5!,&()&+-,1+&!*0!#W`°S!

I-3!+&-/%&28!$%&!*4&.!I-3!%&52!-,!#W`°S!0*+!"`!('.1,&3!;&0*+&!+&,1+.'.6!,*!

,%&!'.','-5!/*.2','*.38!$%&!,&()&+-,1+&!*0!,%&!'.G&/,*+!I-3!3&,!-,!#`X°S8!

Q&5'1(!I-3!13&2!-3!,%&!/-++'&+!6-3:!I',%!-+6*.J(&,%-.&!B"XJWXC!6-3!13&2!-3!

,%&!(-E&1)!6-3!-,!,%&!2&,&/,*+8!!

!

4*4*@!BC%-,-8!J:I:9N6HMI6QH!QR!\PQT:!]9M6H!MN6HQ!MO6J!T:V:TL!

P+-'.!5&4&53!*0!,%&!-('.*!-/'23!O>P>:!>K>:!651,-(-,&:!657/'.&:!KJ!-.2!AJ

3&+'.&:!,-1+'.&:!651,-('.&:!-+6'.'.&!B>ZOC!-.2!-3)-+,-,&!I&+&!2&,&+('.&2!

13'.6!-!(*2'0'/-,'*.!*0!-!)+*/&21+&!)+&4'*1357!2&3/+';&2!;7!O+-.,!"#!$%!

B#XX\C!0*+!,%&!V1-.,'0'/-,'*.!*0!-('.*!-/'23!13'.6!%'6%!)+&331+&!5'V1'2!

/%+*(-,*6+-)%7!BQDKSC!/*(;'.&2!I',%!051*+&3/&./&!2&,&/,'*.:!0*55*I'.6!

2&+'4-,'?-,'*.!I',%!051*+-52&%72&!+&-6&.,!m*J)%,%-52'-52&%72&!BND>Cn!-.2!

'3*;1,7+75JKJ/73,&'.&!BHPKSC8!>!"XX!v5!)*+,'*.!*0!;+-'.!%*(*6&.-,&!

B%*(*6&.'?&2!'.!`!4*51(&3!*0!'/&J/*52!22Q#NC!I-3!-22&2!,*!^XX!v5!'/&J/*52!

(&,%-.*5!-.2!/&.,+'016&2!0*+!^!('.1,&3!-,!"R:XXX6:!^°S8!$%&!31)&+.-,-.,3!

I&+&!01+,%&+!2'51,&2!#J0*52!'.!'/&J/*52!I-,&+!-.2!,+-.30&++&2!,*!QDKS!4'-538!>!

)*+,'*.!*0!,%&!31)&+.-,-.,!B`v5C!I-3!+&-/,&2!I',%!-!('=,1+&!*0!ND>lHPKS!

B`v5C!'.!,%&!'.G&/,'*.!5**)!*0!-!9-,&+3!>55'-./&!#\WXpF!373,&(!0*+!WX!3&/*.23!

;&0*+&!'.G&/,'*.!*.,*!,%&!-.-57,'/-5!/*51(.8!$%&!ND>lHPKS!('=,1+&!I-3!

)+&)-+&2!;7!2'33*54'.6!"!(6!ND>!-.2!#!(6!HPKS!'.!"XX!v5!(&,%-.*5!-.2!WXX!

v5!X8#M!3*2'1(!;*+-,&8!U-()5&3!I&+&!%&52!-,!^°S!)+'*+!,*!2&+'4-,'?-,'*.8!

S%+*(-,*6+-)%'/!3&)-+-,'*.!I-3!-/%'&4&2!13'.6!-!9-,&+3!>55'-./&!#\W`!

3&)-+-,'*.3!(*215&!I',%!-!U7((&,+7!S"d!`v(!B^8\!=!"`X((C!/*51(.!

/*..&/,&2!,*!-!U7((&,+7!S"d!61-+2!/*51(.:!-55!%&52!-,!RX°S8!M*;'5&!)%-3&!g>h!

/*.3'3,&2!*0!d`k!X8X^M!3*2'1(!)%*3)%-,&!;100&+!-.2!"`k!(&,%-.*5:!I',%!

,%&!)Q!-2G13,&2!,*!\8#!I',%!)%*3)%*+'/!-/'28!M*;'5&!)%-3&!gPh!/*.3'3,&2!*0!

`R8^k!X8X^M!3*2'1(!)%*3)%-,&!;100&+:!^^8#k!(&,%-.*5!-.2!#8^k!

,&,+-%72+*01+-.:!I',%!,%&!)Q!-2G13,&2!,*!\8#!I',%!3*2'1(!%72+*='2&8!P*,%!

(*;'5&!)%-3&3!I&+&!0'5,&+&2!-.2!2&6-33&2!1.2&+!4-/11(!13'.6!X8#!v(!0'5,&+38!



! `d!

H.','-5!(*;'5&!)%-3&!/*./&.,+-,'*.!I-3!d`k!(*;'5&!)%-3&!g>h!-.2!"`k!

(*;'5&!)%-3&!gPh:!-.2!,%'3!/*()*3','*.!I-3!)+*6+-((&2!,*!6+-21-557!

'./+&-3&!*4&+!R`!('.1,&3!,*!+&-/%!"XXk!(*;'5&!)%-3&!gP:h!I%'/%!I-3!

(-'.,-'.&2!0*+!"X!('.1,&3!-.2!,%&.!+&,1+.&2!,*!'.','-5!/*.2','*.38!$%&!,*,-5!

+1.!,'(&!I-3!\X!('.1,&3:!-.2!05*I!+-,&!I-3!(-'.,-'.&2!-,!X8`(5l('.1,&8!

Y51*+&3/&./&!&(',,&2!;7!,%&!,%'*-5E75!2&+'4-,'4&3!*0!,%&!-('.*!-/'23!I-3!

2&,&/,&2!13'.6!-!U%'(-2?1!ZY"X>!051*+&3/&./&!2&,&/,*+:!3&,!,*!-.!&=/',-,'*.!

I-4&5&.6,%!*0!R^^!.(!-.2!-.!&('33'*.!I-4&5&.6,%!*0!^^R!.(8!A-,-!I&+&!

/*55&/,&2!-.2!-.-57?&2!13'.6!,%&!F()*I&+!D+*!3*0,I-+&!)-/E-6&!B9-,&+3C8!>!

/-5';+-,'*.!/1+4&!/*.3'3,'.6!*0!4-+7'.6!-(*1.,3!*0!,%&!-('.*!-/'23!*0!'.,&+&3,!

I-3!)+&)-+&2!-.2!+1.!3'(15,-.&*1357!I',%!&-/%!-33-7!+1.8!!

!

4*<!('?1-&?!

4*<*)!%'#!MLLMU!J:V:TQKN:HI!

$%&!2&+'4-,'?-,'*.!-.2!&=,+-/,'*.!*0!-('.&3!-.2!%72+-?'.&3!I',%!DYP>!%-3!

;&&.!+&)*+,&2!)+&4'*1357!BM*?-7-.'!"#!$%&!"Wdb<!Z'663!"#!$%&!#XXdC8!H.!,%&!

(&,%*2!2&3/+';&2!%&+&!DFQ!I-3!+&-/,&2!I',%!DYP>!-,!+**(!,&()&+-,1+&:!

+&315,'.6!'.!-!051*+'.-,&2!%72+-?*.&!2&+'4-,'4&!,%-,!+&(-'.&2!3,-;5&!'.!

/7/5*%&=-.&!0*+!-,!5&-3,!#^!%*1+38!$%&!3,+1/,1+&!*0!,%&!2&+'4-,'4&!I-3!

/*.0'+(&2!13'.6!/*(;'.&2!OSJ(-33!3)&/,+*(&,+7!BMUC8!

$%&!-33-7!I-3!;*,%!3&.3','4&!-.2!+&)+*21/';5&8!H.!,%&!;+-'.:!,%&!5'(',!*0!

2&,&/,'*.!-.2!*0!V1-.,',-,'*.!0*+!DFQ!I-3!"X!.6l6!-.2!#X!.6l6:!+&3)&/,'4&578!

H.,&+J!-.2!'.,+-J-33-7!4-+'-;'5',7!'.!;+-'.!,'331&:!2&,&+('.&2!13'.6!^XX!)6!

DFQ!B*.!/*51(.C:!I&+&!d8"#k!-.2!""8XWk:!+&3)&/,'4&578!U,-.2-+2!/1+4&3!0*+!

DFQ!'.!;*,%!;+-'.!-.2!5'4&+!%*(*6&.-,&3!I&+&!5'.&-+!1)!,*!"XXX!.6l6!DFQ:!

I',%!+#!4-51&3!/*.3'3,&.,57!6+&-,&+!,%-.!X8Wd8!$%&!+&,&.,'*.!,'(&!0*+!DFQ!I-3!

-))+*='(-,&57!""8#!('.1,&38!>!/%+*(-,*6+-(!/*()-+'.6!-!%'6%!3,-.2-+2!

B"XXX!.6C!-.2!-!;5-.E!3,-.2-+2!BX!.6C!'3!3%*I.!'.!Y'61+&!#J#:!-.2!-!

/%+*(-,*6+-(!/*()-+'.6!-!DFQJ,+&-,&2!;+-'.!-.2!-!4&%'/5&J,+&-,&2!;+-'.!'3!

3%*I.!'.!Y'61+&!#JR8!!
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26789:!4;4*!S%+*(-,*6+-(!/*()-+'.6!-!%'6%!3,-.2-+2!B"XXX!.6l6!DFQC!-.2!
-!.*.J3)'E&2!;+-'.!BX!.6l6!DFQC8!!

!

DFQ!



! \X!
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26789:!4;<!S%+*(-,*6+-(!/*()-+'.6!&=,+-/,3!0+*(!-!DFQJ,+&-,&2!;+-'.!-.2!
-!4&%'/5&J,+&-,&2!;+-'.8!!

DFQ!



! \"!

4*<*4!%'#!T:V:TL!6H!]9M6HL!MHJ!T6V:9L!QR!%'#;!MHJ!%-B;I9:MI:J!MH6NMTL!

Z&315,3!0+*(!DFQJ,+&-,&2!-.'(-53!'.2'/-,&2!,%-,!DFQ!/+*33&2!,%&!;5**2J

;+-'.!;-++'&+<!;+-'.3!,%-,!I&+&!/*55&/,&2!RX!('.1,&3!-0,&+!-!3'.65&!'8)8!

'.G&/,'*.!*0!DFQ!/*.,-'.&2!^#`X!±!""\X!.6l6!;+-'.!,'331&!B(&-.!±!UFMC8!

Q'6%!/*./&.,+-,'*.3!*0!,%&!2+16!I&+&!-53*!0*1.2!'.!,%&!5'4&+3!*0!,%&3&!-.'(-53!

B`Wb#!±!"Rdb!.6l6C8!DFQ!5&4&53!2&/+&-3&2!I',%!,'(&!'.!,%&!;+-'.3!-.2!5'4&+3!

*0!DFQJ,+&-,&2!-.'(-53:!-.2!-,!\!%*1+3!0*55*I'.6!DFQ!-2('.'3,+-,'*.!B,%&!5-3,!

,'(&)*'.,!,&3,&2C!DFQ!5&4&53!I&+&!4&+7!5*I!'.!;*,%!;+-'.3!-.2!5'4&+3!B"RW8X!

.6l6!-.2!RR\8#!.6l6:!+&3)&/,'4&57C8!!

>.'(-53!-/1,&57!,+&-,&2!I',%!DKL!-53*!&=%';',&2!%'6%!-(*1.,3!*0!DFQ!'.!

;*,%!;+-'.3!-.2!5'4&+3:!/5&-+57!2&(*.3,+-,'.6!,%-,!DKL!'3!(&,-;*5'?&2!'(!)')*!

,*!DFQ8!H.,&+&3,'.657:!DFQ!5&4&53!I&+&!%'6%&+!'.!,'331&3!*0!-.'(-53!,+&-,&2!

I',%!DKL!,%-.!'.!-.'(-53!,+&-,&2!I',%!-.!&V1'(*5-+!2*3&!*0!DFQ!',3&50<!;+-'.3!

-.2!5'4&+3!/*55&/,&2!RX!('.1,&3!0*55*I'.6!DKL!-2('.'3,+-,'*.!/*.,-'.&2!`b"W!

±!^W"!.6l6!-.2!bX"d!±!RX^!.6l6!,'331&!B+&3)&/,'4&57C8!DFQ!5&4&53!2&/+&-3&2!

I',%!,'(&!'.!,%&!;+-'.3!-.2!5'4&+3!*0!DKLJ,+&-,&2!-.'(-53<!\!%*1+3!0*55*I'.6!

2+16!-2('.'3,+-,'*.:!DFQ!5&4&53!I&+&!^Xd!±!\#!.6l6!'.!;+-'.3!-.2!ddb!±!#"#!

.6l6!'.!5'4&+38!$%&3&!2-,-!-+&!3%*I.!'.!Y'61+&3!#J^!-.2!#J`8!!

!

4*<*<!'RR:OI!QR!K96Q9!=$/!6HP6]6I6QH!QH!%'#!RQ9NMI6QH!6H!]9M6H!

O'4&.!,%-,!DFQ!I-3!)+&31(&2!,*!;&!0*+(&2!;7!,%&!-/,'*.!*0!M>N!*.!DKL:!

'.%';','*.!*0!M>N!)+'*+!,*!DKL!-2('.'3,+-,'*.!I-3!&=)&/,&2!,*!'.%';',!,%&!

0*+(-,'*.!*0!DFQ8!H.2&&2:!)+'*+!'.%';','*.!*0!M>N!I',%!$SD!B13'.6!-!2*3&!

)+&4'*1357!3%*I.!,*!'.%';',!M>N!;7!*4&+!WXkC!/*()5&,&57!)+&4&.,&2!,%&!

0*+(-,'*.!*0!DFQ!'.!;+-'.38!>3!&=)&/,&2:!-2('.'3,+-,'*.!*0!$SD!)+'*+!,*!DFQ!

'.G&/,'*.!2'2!.*,!-00&/,!;+-'.!5&4&53!*0!DFQ8!$%&3&!2-,-!-+&!3%*I.!'.!Y'61+&!#J

\8!!
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!

26789:!4;@8!P+-'.!5&4&53!*0!DFQ!0+*(!-.'(-53!,+&-,&2!-/1,&57!I',%!DFQ!BRX!
(6lE6<!/'+/5&3:!3*5'2!5'.&C!*+!DKL!BRX!(6lE6<!3V1-+&3:!2-3%&2!5'.&C!-,!RX!
('.1,&3:!"!%*1+:!R!%*1+3!-.2!\!%*1+3!-0,&+!2+16!-2('.'3,+-,'*.8!.!w!^J\!0*+!
&-/%!6+*1)8!Z&315,3!-+&!&=)+&33&2!-3!(&-.!DFQ!4-51&!B.6l6!;+-'.!,'331&C!x!
UFM8!y!2&.*,&3!-!3'6.'0'/-.,!2'00&+&./&!B)!z!X8X`C!;&,I&&.!2+16!,+&-,(&.,3!-,!
,%&!,'(&)*'.,!'.2'/-,&28!

PEH in brain

30min 1hr 3hr 6hr
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! \R!
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26789:!4;A8!K'4&+!5&4&53!*0!DFQ!0+*(!-.'(-53!,+&-,&2!-/1,&57!I',%!DFQ!BRX!
(6lE6<!/'+/5&3:!3*5'2!5'.&C!*+!DKL!BRX!(6lE6<!3V1-+&3:!2-3%&2!5'.&C!-,!RX!
('.1,&3:!"!%*1+:!R!%*1+3!-.2!\!%*1+3!-0,&+!2+16!-2('.'3,+-,'*.8!.!w!^J`!0*+!
&-/%!6+*1)8!Z&315,3!-+&!&=)+&33&2!-3!(&-.!DFQ!4-51&!B.6l6!5'4&+!,'331&C!x!
UFM8!y!2&.*,&3!-!3'6.'0'/-.,!2'00&+&./&!B)!z!X8X`C!;&,I&&.!2+16!,+&-,(&.,3!-,!
,%&!,'(&)*'.,!'.2'/-,&28!

PEH in liver

30min 1hr 3hr 6hr 
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26789:!4;C8!F00&/,!*0!$SD!)+&,+&-,(&.,!*.!DFQ!5&4&53!'.!DKLJ!-.2!DFQJ
,+&-,&2!;+-'.3!BRX!(6lE6<!R!%*1+3C8!.!w!^J`!0*+!&-/%!6+*1)8!Z&315,3!-+&!
&=)+&33&2!-3!(&-.!.6l6!;+-'.!,'331&!x!UFM8!DFQ!I-3!.*,!2&,&/,&2!'.!
$SDlDKLJ,+&-,&2!;+-'.38!!

PEH in brain
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0

1000

2000

3000

Treatment

P
E

H
 (
n

g
/g

)



! \`!

4*<*@!'RR:OI!QR!K96Q9!=$/!6HP6]6I6QH!QH!MN6HQ!MO6J!T:V:TL!6H!]9M6H!

S*.,+*5!-('.*!-/'2!5&4&53!B0+*(!jFQljFQJ,+&-,&2!-.'(-53C!-+&!3%*I.!'.!

$-;5&!#J"8!$%&3&!4-51&3!-+&!/*.3'3,&.,!I',%!)+&4'*1357!+&)*+,&2!4-51&3!

BD&++7!"Wd#C8!>('.*!-/'2!4-51&3!0+*(!,%&!$SD!/*.,+*53!B'8&8!$SDljFQC!2'2!

.*,!2'00&+!3'6.'0'/-.,57!0+*(!/*.,+*5!BjFQljFQC!4-51&3!B2-,-!.*,!3%*I.C8!

>('.*!-/'2!5&4&53!I&+&!(&-31+&2!'.!DKLJ,+&-,&2!;+-'.3!I%&+&!DKL!I-3!

(&,-;*5'?&2!,*!DFQ!BjFQlDKLC!-.2!I%&+&!(&,-;*5'3(!,*!DFQ!I-3!

)+&4&.,&2!I',%!)+'*+!-2('.'3,+-,'*.!*0!$SD!B$SDlDKLC8!S*.0'+('.6!)+&4'*13!

0'.2'.63:!O>P>!-.2!>K>!I&+&!3'6.'0'/-.,57!&5&4-,&2!'.!jFQlDKL!,+&-,&2!

;+-'.3!B+&-/%'.6!RWRk!-.2!^"Wk!*0!/*.,+*5:!+&3)&/,'4&57C!I%&+&-3!'.%';','*.!

*0!DFQ!0*+(-,'*.!I',%!$SD!-;*5'3%&2!,%&!'./+&-3&!'.!,%&3&!-('.*!-/'238!>53*!

/*.0'+('.6!)+&4'*13!3,12'&3:!-!2&/+&-3&!'.!;+-'.!651,-('.&!I-3!*;3&+4&2!

I',%!jFQlDKL:!+&21/'.6!;+-'.!651,-('.&!,*!``k!*0!/*.,+*58!H.!;+-'.3!I%&+&!

DFQ!0*+(-,'*.!I-3!'.%';',&2!;7!$SD!)+&,+&-,(&.,:!651,-('.&!5&4&53!I&+&!.*,!

2'00&+&.,!0+*(!4&%'/5&J,+&-,&2!/*.,+*538!Y1+,%&+(*+&:!;+-'.!>ZO!5&4&53!I&+&!

3'6.'0'/-.,57!'./+&-3&2!'.!jFQlDKL!,+&-,&2!;+-'.3!B+&-/%'.6!"^Xk!*0!

/*.,+*5C:!-.2!'.%';','*.!*0!DFQ!0*+(-,'*.!)+&4&.,&2!,%'3!&00&/,8!P+-'.!5&4&53!*0!

-3)-+,-,&:!651,-(-,&:!KJ3&+'.&:!AJ3&+'.&!-.2!,-1+'.&!I&+&!.*,!3'6.'0'/-.,57!

-5,&+&2!;7!&',%&+!jFQlDKL!*+!$SDlDKL!,+&-,(&.,8!9%'5&!jFQlDKL!,+&-,(&.,!

2'2!.*,!-5,&+!;+-'.!657/'.&!5&4&53:!$SDlDKL!,+&-,(&.,!/-13&2!-!3(-55!;1,!

3'6.'0'/-.,!'./+&-3&!'.!;+-'.!657/'.&!5&4&538!$%&3&!+&315,3!-+&!3%*I.!'.!Y'61+&!

#Jb8!!

9%*5&!;+-'.!-('.*!-/'2!5&4&53!I&+&!-53*!(&-31+&2!'.!,%&!;+-'.3!*0!DFQJ

,+&-,&2!-.'(-53!)+&,+&-,&2!I',%!&',%&+!4&%'/5&!*+!$SD8!S*()-+-;5&!'./+&-3&3!

'.!;+-'.!O>P>:!>K>!-.2!>ZO!,*!,%*3&!*;3&+4&2!I',%!jFQlDKL!,+&-,(&.,!

I&+&!*;3&+4&2:!'./+&-3'.6!5&4&53!,*!RRbk:!R#bk!-.2!"#`k!*0!/*.,+*5:!

+&3)&/,'4&57!B-5,%*16%!,%&!'./+&-3&!'.!>ZO!2'2!.*,!+&-/%!3,-,'3,'/-5!

3'6.'0'/-./&!'.!jFQlDFQJ,+&-,&2!;+-'.3C8!>!2&/+&-3&!'.!;+-'.!651,-('.&!

3'('5-+!,*!,%-,!3&&.!'.!,%&!jFQlDKL!6+*1)!I-3!-53*!*;3&+4&2!'.!,%&!

jFQlDFQJ,+&-,&2!;+-'.3!B+&21/'.6!651,-('.&!,*!`\k!*0!/*.,+*5C8!!



! \\!

!

!

!

!

!

!

!

 Control amino acid values (µg/g) 

 n = 5 

Aspartate 426.2 ± 20.0 

Glutamate 1818.1 ± 136.11 

L-serine 61.8 ± 4.2 

D-serine 17.7 ± 2.5 

Glutamine 968.2 ± 73.1 

Glycine 73.8 ± 1.9 

Arginine 17.4 ± 1.9 

Taurine 763.7 ± 23.7 

ALA 67.3 ± 7.1 

GABA 245.1 ± 6.6 

!
!
!
!
!
!

!

!

&M]T:!4;)*!9%*5&!;+-'.!-('.*!-/'2!5&4&53!0*+!/*.,+*5!B4&%'/5&J,+&-,&2C!;+-'.38!
j-51&3:!&=)+&33&2!'.!.6l6!;+-'.!,'331&:!-+&!,%&!(&-.!x!UFM!0*+!,%&!
/*++&3)*.2'.6!/*.,+*53!*0!;*,%!DKLJ!-.2!DFQJ,+&-,&2!-.'(-538!!

!
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26789:!4;G*!9%*5&!;+-'.!-('.*!-/'2!4-51&3!'.!DKLJ,+&-,&2!;+-'.3!BRX!(6lE6<!
R!%*1+3C!)+&,+&-,&2!I',%!4&%'/5&!BjFQlDKLC!*+!$SD!B$SDlDKLC8!.!w!`!0*+!&-/%!
6+*1)8!Z&315,3!-+&!&=)+&33&2!-3!(&-.!k!/*.,+*5!x!UFM8!y!2&.*,&3!)!z!X8X`!
/*()-+&2!,*!4&%'/5&!/*.,+*53!BjFQljFQC8!!

Whole brain amino acid levels
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! \d!

!

>22','*.-557:!651,-(-,&!-.2!AJ3&+'.&!I&+&!3'6.'0'/-.,57!+&21/&2!'.!jFQlDFQJ

,+&-,&2!;+-'.3:!2&/+&-3'.6!,*!d\k!-.2!dXk!*0!/*.,+*5:!+&3)&/,'4&578!>3!

&=)&/,&2:!$SD!)+&,+&-,(&.,!*0!DFQJ,+&-,&2!-.'(-53!2'2!.*,!-5,&+!-('.*!-/'23!

/*()-+&2!,*!jFQlDFQ!4-51&38!9%*5&!;+-'.!-3)-+,-,&:!KJ3&+'.&:!657/'.&!-.2!

,-1+'.&!5&4&53!'.!DFQJ,+&-,&2!;+-'.3!I&+&!.*,!3'6.'0'/-.,57!2'00&+&.,!0+*(!

/*.,+*538!$%&3&!2-,-!-+&!3%*I.!'.!Y'61+&!#Jd8!!

!

4*@!0.?"1??./,!

$%&!+&315,3!)+&3&.,&2!%&+&!)+*4'2&:!0*+!,%&!0'+3,!,'(&:!3*5'2!&4'2&./&!,%-,!

,%&!-.,'2&)+&33-.,!-.2!-.,')-.'/!2+16!DKL!'3!(&,-;*5'?&2!'(!)')*!,*!-.!-/,'4&!

(&,-;*5',&:!DFQ8!$%&!0*+(-,'*.!*0!,%'3!(&,-;*5',&!-))&-+3!,*!;&!&33&.,'-5!0*+!

3*(&!*0!DKL@3!.&1+*/%&('/-5!&00&/,3:!3*(&!*0!I%'/%!B)-+,'/15-+57!,%&!

&5&4-,'*.!'.!;+-'.!O>P>!5&4&53C!('6%,!(&2'-,&!3*(&!,%&+-)&1,'/!)+*)&+,'&3!

*0!DKL8!$%&3&!+&315,3!3166&3,!,%-,!DFQ!(-7!;&!13&015!-3!-!O>P>&+6'/!

,%&+-)&1,'/!-6&.,!'.!',3!*I.!+'6%,8!>3!(&.,'*.&2!)+&4'*1357:!',!%-3!,%&!

-24-.,-6&!*4&+!DKL!'.!,%-,!2'&,!I*152!.*,!%-4&!,*!;&!/*.,+*55&2!0*+!0&-+!*0!

,%&!g/%&&3&!&00&/,8h!

!

4*@*)!%-B!6L!N:IM]QT6^:J!IQ!%'#!,)%-,-8!

$%&!(*3,!3'6.'0'/-.,!0'.2'.6!*0!,%&!&=)&+'(&.,3!2&3/+';&2!%&+&!'3!,%&!

1.&V1'4*/-5!2&(*.3,+-,'*.!,%-,!DFQ!'3!0*+(&2!'(!)')*!0+*(!DKL!;7!,%&!-/,'*.!

*0!M>N8!9%'5&!',!%-3!;&&.!%7)*,%&3'?&2!0*+!3*(&!,'(&!,%-,!DFQ!'3!,%&!-/,'4&!

(&,-;*5',&!*0!DKL:!2&0'.','4&!&4'2&./&!0*+!,%&!0*+(-,'*.!*0!DFQ!%-3!;&&.!

5-/E'.6!;&/-13&!-,,&(),3!,*!2&4&5*)!-.!-.-57,'/-5!-33-7!0*+!DFQ!%-4&!1.,'5!

.*I!;&&.!1.31//&330158!A&+'4-,'4&3!*0!DFQ!3,12'&2!,%13!0-+!-))&-+!,*!;&!

1.3,-;5&!1.2&+!-V1&*13!/*.2','*.3:!-.2!DFQ!',3&50!-))&-+3!+-)'257!;+*E&.!

2*I.!'.!,%&!)+&3&./&!*0!%&-,8!H.!,%&!(&,%*2!2&3/+';&2!%&+&:!%*(*6&.'?-,'*.!

*0!;+-'.!-.2!5'4&+!,'331&!'.!(&,%-.*5!-.2!2&+'4-,'?-,'*.!I',%!DYP>!-,!+**(!

,&()&+-,1+&!&.31+&2!3,-;'5',78!!
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26789:!4;W*!9%*5&!;+-'.!-('.*!-/'2!4-51&3!'.!DFQJ,+&-,&2!;+-'.3!BRX!(6lE6<!
R!%*1+3C!)+&,+&-,&2!I',%!4&%'/5&!BjFQlDFQC!*+!$SD!B$SDlDFQC8!!.!w!`!0*+!
&-/%!6+*1)8!Z&315,3!-+&!&=)+&33&2!-3!(&-.!k!/*.,+*5!x!UFM8!y!2&.*,&3!)!z!
X8X`!/*()-+&2!,*!4&%'/5&!/*.,+*53!BjFQljFQC8!!

!

Whole brain amino acid levels
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! bX!

>))5'/-,'*.!*0!,%'3!)+*/&21+&!,*!,'331&3!*0!+*2&.,3!,+&-,&2!I',%!DKL!

+&4&-5&2!,%-,!,%&!0*+(-,'*.!*0!DFQ!0+*(!DKL!*//1++&2!+-)'257<!RX!('.1,&3!

-0,&+!DKL!-2('.'3,+-,'*.!5-+6&!-(*1.,3!*0!DFQ!I&+&!)+&3&.,!;*,%!'.!,%&!

;+-'.!-.2!5'4&+8!U'=!%*1+3!-0,&+!DKL!-2('.'3,+-,'*.:!(*3,!*0!,%&!DFQ!I-3!

(&,-;*5'?&2!-.2l*+!/5&-+&2!0+*(!,%&!;+-'.!-.2!5'4&+8!Z&/&.,57!',!I-3!

3166&3,&2!,%-,!DFQ!(-7!;&!-.!'.,&+(&2'-,&!'.!,%&!(&,-;*5'3(!*0!DKL!,*!

)%&.75-/&,'/!-/'2!BP'.2-!"#!$%&!#XXdC8!Y1+,%&+!3,12'&3!-+&!.&/&33-+7!,*!

/*.0'+(!*+!+&01,&!,%'3!,%&*+7:!-.2!,%&3&!-+&!.*I!1.2&+I-7!'.!,%&!

T&1+*/%&('/-5!Z&3&-+/%!a.',<!)+&5'('.-+7!0'.2'.63!'.2'/-,&!,%-,!

-2('.'3,+-,'*.!*0!DFQ!,*!+-,3!2*&3!+&315,!'.!(-+E&2!'./+&-3&3!'.!;+-'.!5&4&53!

*0!)%&.75-/&,'/!-/'2!BP-.-3/%:!M-/]&.?'&:!Z-1I!-.2!P-E&+:!1.)1;5'3%&2!2-,-!

*;3&+4-,'*.3C8!H()*+,-.,57:!'.%';','*.!*0!M>N!I',%!$SD!)+'*+!,*!DKL!

-2('.'3,+-,'*.!-;*5'3%&2!,%&!0*+(-,'*.!*0!DFQ:!/*.0'+('.6!3)&/15-,'*.3!,%-,!

M>N!/-,-57?&3!,%&!(&,-;*5'3(!*0!DKL!,*!DFQ8!O'4&.!)+&4'*13!I*+E!

2&(*.3,+-,'.6!,%-,!3&5&/,'4&!'.%';','*.!*0!&',%&+!M>NJ>!*+!JP!)+'*+!,*!DKL!

-2('.'3,+-,'*.!;*,%!5&-2!,*!3'6.'0'/-.,!+&21/,'*.!*0!,%&!O>P>J$!'.%';',*+7!

&00&/,!-.2!&5&4-,'*.!*0!;+-'.!O>P>!;7!DKL!B$*22!-.2!P-E&+!"WW`C:!',!'3!5'E&57!

,%-,!;*,%!M>N!'3*0*+(3!-+&!'.4*54&2!'.!,%&!*='2-,'*.!*0!DKL!,*!DFQ8!!

!

4*@*4!%'#!RQ9NMI6QH!N:J6MI:L!M!H8N]:9!QR!%-B_L!H:89QOP:N6OMT!:RR:OIL!

$%&!+&315,3!+&)*+,&2!%&+&!/*.0'+(!)+&4'*13!3)&/15-,'*.!,%-,!DFQ!

0*+(-,'*.!(&2'-,&3!,%&!-/1,&!O>P>&+6'/!&00&/,3!*0!DKL8!O'4&.!,%-,!'.%';','*.!

*0!M>N!)+'*+!,*!DKL!-2('.'3,+-,'*.!)+&4&.,3!,%&!&5&4-,'*.!*0!;+-'.!O>P>!

B$*22!-.2!P-E&+!"WW`:!#XXdC!-.2!)+&4&.,3!,%&!0*+(-,'*.!*0!DFQ:!,*6&,%&+!

I',%!,%&!0'.2'.6!,%-,!DFQ!',3&50!'.%';',3!O>P>J$!-.2!&5&4-,&3!;+-'.!O>P>!

BD-35-I3E'!"#!$%&!#XX"<!M-/]&.?'&!"#!$%&!#XXd-C:!',!3&&(3!&4'2&.,!,%-,!DFQ!'3!

,%&!O>P>&+6'/!/*()*1.2!+-,%&+!,%-.!DKL8!H.,&+&3,'.657:!I%'5&!DFQ!5&4&53!-+&!

4&+7!%'6%!&-+57!-0,&+!DFQ!*+!DKL!-2('.'3,+-,'*.:!,%&!O>P>&+6'/!&00&/,3!*0!

;*,%!2+163!)&-E!5-,&+<!,%&!&5&4-,'*.!'.!;+-'.!O>P>!'3!(-='(-5!-,!

-))+*='(-,&57!RJ\!%*1+3!0*55*I'.6!DKL!*+!DFQ!-2('.'3,+-,'*.!BP-E&+!"#!$%&!

"WW"<!D-35-I3E'!"#!$%&!#XX"<!M-/]&.?'&!"#!$%&!#XXd-C8!$%&!'.%';','*.!*0!O>P>J



! b"!

$!;7!DFQ!-53*!-))&-+3!,*!;&!V1',&!5*.6J5-3,'.6:!6'4&.!,%-,!-!3'.65&!

-2('.'3,+-,'*.!*0!DKL!-,!RX!(6lE6!B,%&!2*3&!13&2!%&+&C!)+*21/&2!-.!

'./+&-3&!'.!;+-'.!O>P>!,%-,!I-3!3,'55!3'6.'0'/-.,57!6+&-,&+!,%-.!/*.,+*5!O>P>!

5&4&53!#^!%*1+3!5-,&+!BD-+&.,!"#!$%&!#XXXC8!Q72+-?'.&3!31/%!-3!DKL!-.2!DFQ!

-+&!,%*16%,!,*!'.-/,'4-,&!O>P>J$!4'-!,%&!/*4-5&.,!;'.2'.6!*0!,%&'+!%72+-?'.&!

(*'&,7!,*!)7+'2*=-5J`@J)%*3)%-,&!BDKDC!Bc-(-2-!"#!$%&!"WWR<!K'6%,/-)!"#!$%&!

"WW`<!K'6%,/-)!-.2!U'54&+(-.!"WW\C8!S*.3'3,&.,!I',%!,%'3:!2&/+&-3&2!)5-3(-!

5&4&53!*0!,%&!-/,'4&!0*+(!*0!4',-('.!P\!BI%'/%!'3!DKDC!%-4&!;&&.!+&)*+,&2!'.!

)-,'&.,3!,-E'.6!DKL!BM-5/*5(!"#!$%&!"WW^C!B;1,!3&&!K72'-+2!"#!$%&!"WdW:!I%*!

2'2!.*,!+&)*+,!-.7!/%-.6&3!'.!)5-3(-!DKD!-0,&+!DKL!-2('.'3,+-,'*.C8!

DFQ!-53*!(&2'-,&3!*,%&+!.&1+*/%&('/-5!&00&/,3!*0!DKL!-3'2&!0+*(!,%*3&!*.!

,%&!O>P>&+6'/!373,&(8!S*.0'+('.6!)+&4'*13!0'.2'.63!B$*22!-.2!P-E&+!#XXdC:!

DFQ!-))&-+3!,*!(&2'-,&!,%&!(-+E&2!'./+&-3&!'.!;+-'.!>K>!*;3&+4&2!

0*55*I'.6!DKL!-2('.'3,+-,'*.8!$%'3!'3!.*,!31+)+'3'.6!3'./&!>K>!'3!(&,-;*5'?&2!

;7!,%&!DKDJ2&)&.2&.,!&.?7(&!>K>J$:!-.2!DFQ!5'E&57!'.%';',3!,%&!-/,'4',7!*0!

>K>J$!-3!',!2*&3!O>P>J$8!>53*!/*.3'3,&.,!I',%!)+&4'*13!I*+E!BD-35-I3E'!"#!

$%&!"WW`C:!,%&!,+-.3'&.,!2&/+&-3&!'.!651,-('.&!'.21/&2!;7!DKL!-))&-+3!,*!;&!

(&2'-,&2!;7!DFQ!0*+(-,'*.:!3'./&!'.%';','*.!*0!DFQ!0*+(-,'*.!/*()5&,&57!

+&4&+3&2!,%&!2&/+&-3&!'.!651,-('.&!*;3&+4&2:!-.2!2'+&/,!-2('.'3,+-,'*.!*0!

DFQ!',3&50!)+*21/&2!-!2&/+&-3&!'.!;+-'.!651,-('.&8!O51,-('.&!'3!-!)+&/1+3*+!

-.2!-!(&,-;*5',&!*0!,%&!&=/',-,*+7!-('.*!-/'2!651,-(-,&:!-.2!-!01./,'*.-5!

2&/+&-3&!'.!651,-(-,&+6'/!,+-.3('33'*.!(-7!;&!+&05&/,&2!%&+&!;7!,%&!

2&/+&-3&!'.!I%*5&!;+-'.!651,-('.&!5&4&53:!6'4&.!,%-,!',!%-3!;&&.!3%*I.!'(!)')*!

13'.6!"Qlm"RSnJMZU!,%-,!-!2&/+&-3&!'.!;+-'.!651,-('.&!'.21/&2!;7!DKL!I-3!

-//*()-.'&2!;7!-!2&/+&-3&!'.!651,-('.&J651,-(-,&!/7/5'.6!051=!;&,I&&.!

.&1+*.3!-.2!65'-!Bc-.6!-.2!U%&.!#XX`C:!-.2!,%-,!/%+*.'/!DKL!-2('.'3,+-,'*.!

2&/+&-3&2!,%&!]S5J&4*E&2!+&5&-3&!*0!651,-(-,&!0+*(!/*+,'/-5!;+-'.!35'/&3!

BM'/%-&5J$',13!"#!$%&!#XXXC8!DFQ!',3&50!2&/+&-3&2!I%*5&!;+-'.!651,-(-,&!5&4&53!

'.!,%&!)+&3&.,!3,127:!-.!&00&/,!,%-,!I-3!-53*!*;3&+4&2!I',%!DKL!;7!c-.6!-.2!

S%&.!B#XX`C:!;1,!,%'3!2&/+&-3&!3&&(3!,*!;&!,+-.3'&.,!-.2!'./*.3'3,&.,!

BD-+&.,!"#!$%&!#XXX<!M-/]&.?'&!"#!$%&!#XXd-C8!$%&!2&/+&-3&!'.!AJ3&+'.&!



! b#!

'.21/&2!;7!DFQ!-2('.'3,+-,'*.!I*152!-53*!;&!&=)&/,&2!,*!/*.,+';1,&!,*!-!

+&21/,'*.!'.!651,-(-,&+6'/!,+-.3('33'*.:!6'4&.!,%&!+*5&!*0!,%'3!-('.*!-/'2!-3!-!

)*,&.,!/*J-6*.'3,!-,!,%&!657/'.&!;'.2'.6!3',&!*0!,%&!651,-(-,&!TMA>!+&/&),*+!

BM'55&+!#XX^<!M13,-0-!"#!$%&!#XX^<!U/%&55!#XX^C8!H,!'3!E.*I.!,%-,!AJ3&+'.&!'3!

0*+(&2!0+*(!KJ3&+'.&!;7!-!DKDJ2&)&.2&.,!-('.*!-/'2!+-/&(-3&!Bc*3%'(1+-!

-.2!O*,*!#XXdC:!-.2!',!'3!/*./&'4-;5&!,%-,!DFQ!'.%';',3!,%'3!&.?7(&<!3,12'&3!

*.!,%'3!)*33';'5',7!-+&!.*I!1.2&+I-7!'.!,%&!T&1+*/%&('/-5!Z&3&-+/%!a.',8!!

Y'.-557:!DKL!'./+&-3&2!;+-'.!5&4&53!*0!>ZO:!-.!&00&/,!,%-,!I-3!-53*!

)+&4&.,&2!;7!'.%';','*.!*0!DFQ!0*+(-,'*.8!$*!*1+!E.*I5&26&:!,%'3!'3!,%&!0'+3,!

3,127!,*!+&)*+,!-.!-5,&+-,'*.!'.!;+-'.!>ZO!;7!DKL8!DFQ!',3&50!-53*!-))&-+&2!,*!

(*2&3,57!'./+&-3&!;+-'.!>ZO:!-5,%*16%!,%'3!5-,,&+!&00&/,!2'2!.*,!+&-/%!

3,-,'3,'/-5!3'6.'0'/-./&8!>2('.'3,+-,'*.!*0!DKL!+&315,3!'.!6+&-,&+!DFQ!5&4&53!'.!

,%&!;+-'.!,%-.!2'+&/,!-2('.'3,+-,'*.!*0!DFQ!',3&50:!%*I&4&+:!I%'/%!/*152!

&=)5-'.!I%7!,%&!'./+&-3&!'.!;+-'.!>ZO!'.21/&2!;7!DFQ!I-3!.*,!-3!(-+E&2!-3!

,%-,!*;3&+4&2!0*55*I'.6!DKL!-2('.'3,+-,'*.8!Y1+,%&+(*+&:!>ZO!I-3!

3'6.'0'/-.,57!'./+&-3&2!\!%*1+3!-0,&+!-2('.'3,+-,'*.!*0!DFQ!-,!,%&!3-(&!2*3&!

13&2!%&+&!BS%-),&+!\C8!Y1+,%&+!2*3&J!-.2!,'(&J!+&3)*.3&!3,12'&3!-+&!

I-++-.,&2!,*!01+,%&+!/5-+'07!,%'3!'.,&+&3,'.6!&00&/,!*0!DKL!-.2!DFQ!*.!;+-'.!

>ZO!5&4&53:!)-+,'/15-+57!3'./&!>ZO!'3!-!)+&/1+3*+!*0!.',+'/!*='2&!BTNC:!-.!

'()*+,-.,!.&1+*(*215-,*+!'.!,%&!;+-'.!-.2!/-+2'*4-3/15-+!373,&(8!

H.,&+&3,'.657:!)5-3(-!5&4&53!*0!>ZO!-.2!(&,-;*5',&3!*0!TN!I&+&!+&/&.,57!

+&)*+,&2!,*!;&!5*I!'.!2&)+&33&2!)-,'&.,3!-.2!'.!)+&5'('.-+7!3,12'&3!,%&!

-.,'2&)+&33-.,!)-+*=&,'.&!'./+&-3&2!5&4&53!*0!>ZO!BS%+-)E*!"#!$%&!#XX\<!Q&33!

-.2!K&!M&55&2*:!1.)1;5'3%&2C8!

!

4*@*<!%'#!NMU!]:!MH!:RR:OI6V:!IP:9MK:8I6O!M7:HI!6H!MHJ!QR!6IL:TR!

DFQ!/*152!;&!-.!&00&/,'4&!,%&+-)&1,'/!-6&.,!'.!',3!*I.!+'6%,8!Q'6%!

/*./&.,+-,'*.3!*0!DFQ!I&+&!(&-31+&2!'.!,%&!;+-'.!RX!('.1,&3!-0,&+!',3!

-2('.'3,+-,'*.:!'.2'/-,'.6!,%-,!',!/+*33&3!,%&!;5**2J;+-'.!;-++'&+!+&-2'578!DFQ!

%-3!('.'(-5!&00&/,3!*.!M>N!-/,'4',7!BD-35-I3E'!"#!$%&!#XX"<!M-/]&.?'&!"#!$%&!

#XXd-C:!-.2!,%&+&0*+&!,%&!)*,&.,'-557!0-,-5!0**2J2+16!'.,&+-/,'*.!,%-,!*//1+3!



! bR!

I',%!DKL!-.2!/&+,-'.!0**23,1003!I*152!.*,!;&!-!)+*;5&(8!H()*+,-.,57!

%*I&4&+:!5'E&!DKL:!DFQ!'./+&-3&3!;+-'.!O>P>!5&4&53!:!-.!&00&/,!,%-,!/*152!;&!

'()*+,-.,!'.!-!.1(;&+!*0!.&1+*)37/%'-,+'/!2'3*+2&+38!!
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T>A!-.2!"!(M!B>F$C8!$%&!RQJ('=,1+&!I-3!/*()*3&2!*0!d!µ5!RQJO>P>!BdµS'C:!

-.2!"8^!(M!.*.J+-2'*5-;&55&2!O>P>!'.!#R#!µ5!22Q#X8!$%&!$N>!I-3!)+&)-+&2!

-3!0*55*I3_!#8#!(5!*0!$N>!/*(;'.&2!I',%!##8d!(5!*0!&,%75!-/&,-,&!I-3!-22&2!

,*!^W8#!(5!*0!22Q#N!-.2!d`X!µ5!)%*3)%*+'/!-/'28!$%&!+&315,-.,!('=,1+&!I-3!

3%-E&.!0*+!^!('.1,&3!-.2!/&.,+'016&2!-,!"RXXX!6!0*+!"X!('.1,&3:!-.2!,%&!

*+6-.'/!5-7&+!I-3!+&,-'.&28!!

!

<*4*@!0:I:9N6HMI6QH!QR!%-B!MHJ!%'#!OQHO:HI9MI6QHL!9:L8TI6H7!6H!A`a!

+$5$;&!6HP6]6I6QH!

S*./&.,+-,'*.J'.%';','*.!/1+4&3!I&+&!6&.&+-,&2!0*+!DKL!-.2!DFQ!,*!

2&,&+('.&!,%&!/*./&.,+-,'*.!*0!&-/%!2+16!,%-,!I*152!'.%';',!O>P>J$!;7!`Xk8!

O>P>J$!-/,'4',7!I-3!2&,&+('.&2!13'.6!,%&!3-(&!)+*/&21+&!2&3/+';&2!-;*4&:!

&=/&),!,%-,!0*+!,%&!0'+3,!'./1;-,'*.!,%&!,'331&!%*(*6&.-,&!I-3!'./1;-,&2!I',%!

#X!µ5!'./1;-,'*.!(&2'1(:!-.2!-!3&/*.2!"XJ('.1,&!'./1;-,'*.!I-3!-22&2:!

I%&+&!#!µ5!*0!DKL!*+!DFQ!3*51,'*.3!B*+!#!µ5!*0!Q#N!*+!AMUN!0*+!/*.,+*53:!



! WX!

+&3)&/,'4&57C!I&+&!-22&2!,*!,%&!%*(*6&.-,&!-.2!'./1;-,'*.!(&2'1(8!$%&!

+&3,!*0!,%&!)+*/&21+&!I-3!/-++'&2!*1,!-3!2&3/+';&2!-;*4&8!Y+*(!,%&!/1+4&3!

6&.&+-,&2:!,%&!/*./&.,+-,'*.3!*0!&-/%!2+16!+&V1'+&2!,*!'.%';',!O>P>J$!;7!

`Xk!I&+&!/-5/15-,&28!U'6(*'2-5!/*./&.,+-,'*.J+&3)*.3&!/1+4&3!I&+&!0',,&2!,*!

2-,-!*;,-'.&2!13'.6!O+-)%D-2!D+'3(%!3*0,I-+&8!!

!

<*4*A!0:I:9N6HMI6QH!QR!+$5$;&!MOI6V6IU!RQTTQ\6H7!=$/!6HP6]6I6QH!]U!&"%!

Q9!%$(!MHJ!L8]L:Z8:HI!MKKT6OMI6QH!QR!%-B!Q9!%'#!

>0,&+!,%&!-))+*)+'-,&!2+16!/*./&.,+-,'*.3!*0!$SD:!D>Z:!DKL!-.2!DFQ!I&+&!

2&,&+('.&2:!,%&3&!/*./&.,+-,'*.3!I&+&!-))5'&2!,*!,%&!0'.-5!'(!)'#+*!)+*/&21+&8!

$%&!'.%';','*.!*0!O>P>J$!I-3!2&,&+('.&2!'.!,%&!(-..&+!2&3/+';&2!'.!U&/,'*.!

R8#8R:!,%&!0'+3,!'./1;-,'*.!'./512'.6!%*(*6&.-,&:!'./1;-,'*.!(&2'1(!-.2!

&',%&+!$SD:!D>Z!*+!4&%'/5&!BjFQ<!'./1;-,'*.!(&2'1(C:!-.2!,%&!3&/*.2!

'./1;-,'*.!'.4*54'.6!,%&!-22','*.!*0!#µ5!DKL:!DFQ!*+!jFQ!BQ#N!*+!AMUN:!

+&3)&/,'4&57C8!!

!

<*<!('?1-&?!

<*<*)!?:T:OI6QH!QR!MKK9QK96MI:!&"%!MHJ!%$(!OQHO:HI9MI6QHL!

$SD!-.2!D>Z!-,!/*./&.,+-,'*.3!*0!"XJRM!,*!"XJ\M!I&+&!,&3,&2!0*+!,%&'+!

-;'5','&3!,*!/*()5&,&57!'.%';',!M>NJ>!-.2!JP8!P*,%!$SD!-.2!D>Z!+&V1'+&2!-!

('.'(1(!/*./&.,+-,'*.!*0!"XJ`M!,*!'.%';',!M>N!;7!"XXk8!a.2&+!,%&!O>P>J$!

-33-7!/*.2','*.3:!"XJ`M!$SD!-53*!'.%';',&2!M>N!;7!"XXk!BWdk!-.2!"X"k!

'.%';','*.!*0!M>NJ>!-.2!JP:!+&3)&/,'4&57C<!%*I&4&+!"XJ`M!D>Z!'.%';',&2!

M>NJ>!-.2!JP!;7!bbk!-.2!"XXk!*0!/*.,+*5:!+&3)&/,'4&57:!-.2!,%&+&0*+&!-!

6+&-,&+!D>Z!/*./&.,+-,'*.!I-3!3&5&/,&2!,*!&.31+&!,%&!/*()5&,&!'.%';','*.!*0!

M>N!1.2&+!O>P>J$!/*.2','*.38!>,!"XJ^M:!D>Z!'.%';',&2!M>NJ>!-.2!JP!;7!

WWk!-.2!"X"k!B+&3)&/,'4&57C!1.2&+!O>P>J$!/*.2','*.38!$SD!B"XJ^M!-.2!"XJ

`MC!-.2!D>Z!B"XJ^MC!I&+&!31;3&V1&.,57!13&2!,*!'.%';',!,%&!0*+(-,'*.!*0!

DFQ<!,I*!2*3&3!*0!$SD!I&+&!13&2!,*!&.31+&!,%-,!/*()5&,&!M>N!'.%';','*.:!

-.2!.*,!3*(&!1.E.*I.!2+16!'.,&+-/,'*.:!I-3!(&2'-,'.6!,%&!+&315,38!>5*.&:!



! W"!

$SD!-.2!D>Z!-,!,%&!3&5&/,&2!/*./&.,+-,'*.3!2'2!.*,!3'6.'0'/-.,57!'.%';',!

O>P>J$!-/,'4',7!B2-,-!.*,!3%*I.C8!!

!

<*<*4!0:I:9N6HMI6QH!QR!%-B!MHJ!%'#!OQHO:HI9MI6QHL!9:L8TI6H7!6H!A`a!

+$5$;&!6HP6]6I6QH!

S*./&.,+-,'*.J'.%';','*.!/1+4&3!0*+!DKL!-.2!DFQ!I&+&!6&.&+-,&2!;7!

)5*,,'.6!,%&!5*6-+',%(!B5*6C!*0!,%&!DKL!*+!DFQ!/*./&.,+-,'*.!*.!,%&!=J-='3!

4&+313!,%&!k!O>P>J$!'.%';','*.!*.!,%&!7J-='38!$%&3&!/1+4&3!-+&!3%*I.!'.!

Y'61+&!RJ#8!

$*!2&,&+('.&!,%&!2+16!/*./&.,+-,'*.3!,%-,!'.%';',&2!O>P>J$!;7!`Xk:!-!

3'()5&!/-5/15-,'*.!0*+!FS`X!4-51&!I-3!.*,!-))+*)+'-,&!;&/-13&:!;7!2&0'.','*.:!

,%&!FS`X!+&0&+3!,*!,%&!/*./&.,+-,'*.!*0!2+16!,%-,!&4*E&3!-!+&3)*.3&!%-50I-7!

;&,I&&.!,%&!;-3&5'.&!B;*,,*(!*0!,%&!/1+4&C!-.2!,%&!(-='(1(!+&3)*.3&!B,*)!

*0!,%&!/1+4&C!B]&.-E'.!#XX^C8!U'./&!,%&!,*)!*0!,%&!/1+4&3!0*+!DKL!-.2!DFQ!2'2!

.*,!+&-/%!"XXk!'.%';','*.:!,%&!FS`X!4-51&!I*152!6'4&!-!2+16!/*./&.,+-,'*.!

'.%';','.6!O>P>J$!;7!`Xk!*0!,%&!'.%';',*+!)*,&.,'-5:!;1,!/*++&3)*.2'.6!,*!-.!

-;3*51,&!O>P>J$!'.%';','*.!5&33!,%-.!`Xk8!$%&+&0*+&:!,%&!/*./&.,+-,'*.3!*0!

DKL!-.2!DFQ!+&V1'+&2!,*!'.%';',!&.?7(&!-/,'4',7!;7!`Xk!I&+&!2&,&+('.&2!;7!

0'+3,!/-5/15-,'.6!,%&!)&+/&.,-6&!*0!,%&!(-='(1(!O>P>J$!'.%';','*.!)*33';5&!

;7!&-/%!2+16!/*++&3)*.2'.6!,*!`Xk!-;3*51,&!O>P>J$!'.%';','*.:!13'.6!

FV1-,'*.!R8"!BI%&+&!O!+&)+&3&.,3!,%&!)&+/&.,-6&!*0!)*33';5&!'.%';','*.!0*+!

DKL!*+!DFQ!/*++&3)*.2'.6!,*!`Xk!-;3*51,&!'.%';','*.!*0!O>P>J$C8!

!

`Xk!-;3*51,&!'.%';','*.!w!O!w!B`X!l!B3)-.C!=!"XXC!!!!!!!mFV1-,'*.!R8"n!

!

Y*+!DKL:!0*+!&=-()5&:!,%&!(-='(1(!)*'.,!*.!,%&!/1+4&!I-3!db8W#!-.2!,%&!

('.'(1(!)*'.,!I-3!JX8\^`!B-.2!,%&!3)-.!*0!,%&!/1+4&!I-3!dd8`\C!,%&+&0*+&!

DKL!'.%';',&2!O>P>J$!;7!`Xk!-,!`\8^\k!*0!DKL@3!(-='(1(!O>P>J$!

'.%';','*._!

!

`Xk!'.%';','*.!BOC!w!B`X!l!dd8`\C!=!"XX!w!`\8^\!



! W#!

! !

!

!

!

!

!

26789:!<;48!S*./&.,+-,'*.J'.%';','*.!/1+4&3!0*+!DKL!B,*)C!-.2!DFQ!B;*,,*(C!
0*+!O>P>J$!'(!)'#+*8!F-/%!)*'.,!+&)+&3&.,3!(&-.!x!UFM!B.!w!^J`C8!!

!
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! WR!

!

Z-,%&+!,%-.!/-5/15-,'.6!,%&!FS`X!0*+!DKL:!,%&!FS`\8^\!B,%-,!'3:!,%&!

/*./&.,+-,'*.!,%-,!'.%';',3!O>P>J$!;7!`\8^\k!*0!DKL@3!)*,&.,'-5!'.%';','*.C!

I-3!/-5/15-,&2!13'.6!FV1-,'*.3!R8#!-.2!R8R8!

!

5*6FS`X!w!5*6FSO!J!B"lQ'55U5*)&C!=!5*6!BOlB"XXJOCC!! !!!!!!!!!!!!!mFV1-,'*.!R8#n!

!

c!w!;*,,*(![!B,*)J;*,,*(C!l!B"["X!B5*6!FS!`X!J!pC!=!Q'55U5*)&CC!!!!!!!!!!mFV1-,'*.!R8Rn!

!

H.!FV1-,'*.3!R8#!-.2!R8R:!O!'3!,%&!)&+/&.,!*0!,%&!(-='(-5!'.%';','*.!*0!DKL!

*+!DFQ!/*++&3)*.2'.6!,*!-.!-;3*51,&!O>P>J$!'.%';','*.!*0!`Xk:!c!'3!,%&!

+&3)*.3&!Bk!'.%';','*.C!-.2!p!'3!,%&!5*6-+',%(!*0!,%&!2+16!/*./&.,+-,'*.8!

!a.2&+!,%&!-33-7!/*.2','*.3!13&2!'.!,%&3&!&=)&+'(&.,3:!',!I-3!

2&,&+('.&2!13'.6!,%&!0*+(15-3!-;*4&!,%-,!DKL!-.2!DFQ!-,!/*./&.,+-,'*.3!*0!

#8^!=!"XJ\!M!-.2!#8\!=!"XJ\!M!B+&3)&/,'4&57C!I&+&!+&V1'+&2!,*!'.%';',!O>P>J$!

-/,'4',7!;7!`Xk8!$%&3&!/*./&.,+-,'*.3!I&+&!-))5'&2!,*!31;3&V1&.,!O>P>J$!

'.%';','*.!3,12'&38!!

!

<*<*<!.HP6]6I6QH!QR!+$5$;&!]U!%-B!MHJ!%'#!MRI:9!6HP6]6I6QH!QR!=$/!\6IP!

&"%!MHJ!%$(!

O>P>J$!'.%';','*.!I-3!(&-31+&2!'.!jFQJ)+&,+&-,&2!-.2!M>NHJ

)+&,+&-,&2!%*(*6&.-,&3!-0,&+!,%&!-))5'/-,'*.!*0!&',%&+!DKL!*+!DFQ8!>3!

&=)&/,&2:!-))5'/-,'*.!*0!DKL!*+!DFQ!,*!%*(*6&.-,&3!)+&,+&-,&2!I',%!jFQ!

+&315,&2!'.!-))+*='(-,&57!`Xk!O>P>J$!'.%';','*.8!!

9%&.!DKL!I-3!-))5'&2!,*!$SDJ!*+!D>ZJ)+&,+&-,&2!%*(*6&.-,&3:!,%&!

'.%';','*.!*0!O>P>J$!I-3!3'6.'0'/-.,57!+&21/&2!/*()-+&2!,*!,%&!'.%';','*.!

*;3&+4&2!I%&.!,%&!2+163!I&+&!-))5'&2!,*!jFQJ,+&-,&2!B/*.,+*5C!

%*(*6&.-,&3:!;1,!31+)+'3'.657!I-3!.*,!/*()5&,&57!-;*5'3%&28!H.!

%*(*6&.-,&3!I%&+&!M>N!I-3!'.%';',&2!;7!$SD!-,!"XJ^M!*+!"XJ`M!-.2!;7!D>Z!

-,!"XJ^M:!O>P>J$!'.%';','*.!;7!DKL!I-3!+&21/&2!,*!#`k:!#Rk!-.2!#^k!

'.%';','*.:!+&3)&/,'4&578!$%&3&!2-,-!-+&!3%*I.!'.!Y'61+&!RJR8!>3!&=)&/,&2:!!



! W^!

! !
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! W`!

M>NHljFQ!6+*1)3!2'2!.*,!)+*21/&!3'6.'0'/-.,!'.%';','*.!*0!O>P>J$!B2-,-!.*,!

3%*I.C8!!

>))5'/-,'*.!*0!DFQ!,*!$SDJ!*+!D>ZJ)+&,+&-,&2!%*(*6&.-,&3!2'2!.*,!

(-+E&257!-00&/,!,%&!2&6+&&!*0!O>P>J$!'.%';','*.!/*()-+&2!,*!,%-,!*;3&+4&2!

'.!jFQlDFQJ,+&-,&2!%*(*6&.-,&38!$%'3!I-3!&=)&/,&2:!3'./&!'.%';','*.!*0!

M>N!2*&3!.*,!-00&/,!DFQ!(&,-;*5'3(8!D>ZJ)+&,+&-,(&.,!2'2!.*,!2&/+&-3&!,%&!

O>P>J$!'.%';','*.!)+*21/&2!;7!DFQ:!-.2!'.!0-/,!,%&+&!I-3!-!4&+7!3(-55:!;1,!

3'6.'0'/-.,!'./+&-3&8!$%&3&!2-,-!-+&!3%*I.!'.!Y'61+&!RJ^8!M>NHljFQ!6+*1)3!

2'2!.*,!)+*21/&!3'6.'0'/-.,!'.%';','*.!*0!O>P>J$!B2-,-!.*,!3%*I.C8!!

!

<*@!0.?"1??./,!

$%&!+&315,3!*;,-'.&2!%&+&!I&+&!1.&=)&/,&2:!;1,!)+*4'2&!3*(&!'.,&+&3,'.6!

'.3'6%,!'.,*!,%&!'.,&+-/,'*.3!*0!DKL!-.2!DFQ!I',%!O>P>J$:!-.2!3166&3,!,%-,!

DFQ!(-7!.*,!(&2'-,&!-55!*0!DKL@3!O>P>&+6'/!&00&/,38!

$%&!'.%';',*+7!&00&/,!*0!DKL!*.!O>P>J$!%-3!;&&.!2&(*.3,+-,&2!;*,%!"L!

)')*!-.2!'(!)'#+*:!-5,%*16%!-!6+&-,&+!2&6+&&!*0!'.%';','*.!/-.!;&!-,,-'.&2!'(!

)'#+*&!H()*+,-.,57:!DKL!'3!(&,-;*5'?&2!,*!DFQ!'(!)')*!;7!,%&!-/,'*.!*0!M>N:!

-.2!'.%';','*.!*0!M>N!/*()5&,&57!'.%';',3!,%&!0*+(-,'*.!*0!DFQ!-.2!

/*()5&,&57!-;*5'3%&3!,%&!-;'5',7!*0!DKL!,*!'.%';',!O>P>J$!-0,&+!-/1,&!DKL!

-2('.'3,+-,'*.!BS%-),&+!#<!$*22!-.2!P-E&+!#XXdC8!$%&3&!2-,-:!,*6&,%&+!I',%!

,%&!0'.2'.63!,%-,!DFQ!',3&50!-53*!'.%';',3!O>P>J$!"L!)')*!-.2!'(!)'#+*!,*!-!

3'('5-+!&=,&.,!'.!;*,%!&=)&+'(&.,-5!/*.2','*.3!-3!DKL!',3&50!3166&3,!,%-,!,%&!

0*+(-,'*.!*0!DFQ!(&2'-,&3!,%&!O>P>J$!'.%';','.6!)+*)&+,'&3!*0!DKL8!$%&!6*-5!

*0!,%&!&=)&+'(&.,3!2&3/+';&2!%&+&!I-3!,*!2&,&+('.&!I%&,%&+!'.%';','*.!*0!

M>N!'(!)'#+*!I*152!-;*5'3%!,%&!'.%';',*+7!&00&/,!*0!DKL!*.!O>P>J$:!-3!'3!

*;3&+4&2!"L!)')*8!

DKL!(&,-;*5'3(!,*!DFQ!%-3!;&&.!)+&4&.,&2!'(!)')*!;7!/*()5&,&57!

'.%';','.6!,%&!-/,'4','&3!*0!M>NJ>!-.2!JP!I',%!$SD!)+'*+!,*!DKL!

-2('.'3,+-,'*.!B3&&!S%-),&+!#C8!$SD!-.2!-.*,%&+!'++&4&+3';5&:!.*.J%72+-?'.&!

M>NH:!D>Z:!I&+&!13&2!'.!,%&!)+&3&.,!3,12'&3!,*!'.%';',!M>N!'(!)'#+*!)+'*+!,*!

DKL!-))5'/-,'*.8!T*.J%72+-?'.&!M>NH3!I&+&!3&5&/,&2!3'./&!(-.7!%72+-?'.&J!



! W\!

! ! !

26789:!<;@8!H.%';','*.!*0!O>P>J$!;7!DFQ!'.!;+-'.!%*(*6&.-,&3!)+&,+&-,&2!
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2'00&+&./&3!;&,I&&.!2&3'6.-,&2!6+*1)3!B)!z!X8X`C8!.!w!^J`!0*+!&-/%!6+*1)8!!

!
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! Wb!

/*.,-'.'.6!/*()*1.23!%-4&!;&&.!3%*I.!,*!'.%';',!)7+'2*=-5J`@J)%*3)%-,&!

BDKDCJ2&)&.2&.,!&.?7(&3!BM/S*+('/E!-.2!U.&55!"W\"C:!'./512'.6!O>P>J$!

BD&++7!"#!$%&!"Wd"<!K'6%,/-)!"#!$%&!"WW`C8!H,!I-3!-.,'/')-,&2!,%-,!,%&!/*()5&,&!

'.%';','*.!*0!M>N!'(!)'#+*!;7!,%&3&!2+163!I*152!)+&4&.,!,%&!0*+(-,'*.!*0!DFQ!

0+*(!DKL:!-.2!,%13!)+&4&.,!,%&!'.%';','*.!*0!O>P>J$8!!
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":!R:!\:!"#:!*+!#^!%*1+3!-0,&+!'.G&/,'*.8!H.!,%&!DFQ!3,127:!+-,3!I&+&!'.G&/,&2!

I',%!4&%'/5&!B/*+.!*'5C!*+!DFQ!B"`!(6lE6C!-.2!;+-'.3!I&+&!/*55&/,&2!R!%*1+3!

-0,&+!2+16!-2('.'3,+-,'*.8!Y*+!,%&!M>NJ'.%';','*.!3,127:!-.'(-53!I&+&!

)+&,+&-,&2!&',%&+!I',%!4&%'/5&!*+!$SD!B"(6lE6<!)+&4'*13!3,12'&3!'.!*1+!

5-;*+-,*+'&3!%-4&!3%*I.!,%-,!,%'3!)+*21/&3!6+&-,&+!,%-.!WXk!'.%';','*.!*0!

M>N!B$*22!-.2!P-E&+!"WW`CC:!-.2!"!%*1+!5-,&+!I&+&!,+&-,&2!&',%&+!I',%!

4&%'/5&:!DKL!B"`(6lE6C!*+!DFQ!B"`!(6lE6C8!>.'(-53!I&+&!2&/-)',-,&2!R!

%*1+3!0*55*I'.6!4&%'/5&!*+!DKL!'.G&/,'*.8!P+-'.3!I&+&!+-)'257!+&(*4&2!-.2!!

!
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26789:!@;)8!M&,-;*5'/!+&5-,'*.3%')!;&,I&&.!*+.',%'.&:!651,-(-,&:!O>P>:!
-+6'.'.&!-.2!,%&!)*57-('.&38!NZTJ$_!*+.',%'.&!,+-.3-('.-3&<!NAS_!*+.',%'.&!
2&/-+;*=75-3&<!$S>_!,+'/-+;*=75'/!-/'2<!O>P>J$_!O>P>J,+-.3-('.-3&!

!



! ""X!

!

05-3%J0+*?&.!'.!#J(&,%75;1,-.&!*.!2+7!'/&:!-.2!3,*+&2!-,!JdXtS!1.,'5!,%&!,'(&!

*0!NZT!-.-573'38!

!

@*4*4!0:I:9N6HMI6QH!QR!Q9H6IP6H:!T:V:TL!

D-+,'-557J,%-I&2!;+-'.3!I&+&!%-54&2!-5*.6!,%&!('25'.&:!-.2!%-50!;+-'.3!

I&+&!%*(*6&.'?&2!'.!`!4*51(&3!*0!'/&J/*52!I-,&+8!NZT!5&4&53!I&+&!

2&,&+('.&2!13'.6!QDKS!/*(;'.&2!I',%!051*+&3/&./&!2&,&/,'*.:!0*55*I'.6!

2&+'4-,'?-,'*.!I',%!051*+-52&%72&!+&-6&.,!B*J)%,%-52'-52&%72&!BND>C!I',%!

(&+/-),*&,%-.*5C:!13'.6!-!(&,%*2!)+&4'*1357!2&3/+';&2!0*+!,%&!

V1-.,'0'/-,'*.!*0!-('.*!-/'23!BD-+&.,!"#!$%&!#XX"C8!P+'&057:!)+*,&'.!

)+&/')',-,'*.!I-3!-/%'&4&2!;7!-22'.6!-!3(-55!-(*1.,!*0!%*(*6&.-,&!B"XX!v5C!

,*!'/&J/*52!(&,%-.*5!BRXXv5C8!Y*55*I'.6!/&.,+'016-,'*.!B"RXXX!6:!^tSC:!,%&!

31)&+.-,-.,!I-3!,+-.30&++&2!,*!QDKS!'.3&+,3:!-.2!(-'.,-'.&2!-,!^tS!'.!,%&!

-1,*3-()5&+8!>!)*+,'*.!*0!,%&!31)&+.-,-.,!B`v5C!I-3!+&-/,&2!I',%!ND>!B`!v5C!

'.!,%&!'.G&/,'*.!5**)!*0!-!9-,&+3!>55'-./&!#\WXpF!373,&(!0*+!"8`!('.1,&3!

;&0*+&!'.G&/,'*.!*.,*!,%&!-.-57,'/-5!/*51(.!B9-,&+3!U7((&,+7!S"d!R8`!v(!

B^8\!=!"`X!((C:!/*..&/,&2!,*!-!1P*.2-)-E!S"d!)+&/*51(.!'.3&+,!B"Xv(:!

"#`~CC:!%&52!-,!RXtS8!>!9-,&+3!^b^!051*+&3/&./&!2&,&/,*+!I-3!3&,!,*!-.!

&=/',-,'*.!I-4&5&.6,%!*0!#\X!.(!-.2!-.!&('33'*.!I-4&5&.6,%!*0!^``!.(8!

A-,-!I&+&!/*55&/,&2!-.2!-.-57?&2!13'.6!,%&!F()*I&+!D+*!3*0,I-+&!)-/E-6&!

B9-,&+3C8!

!

@*4*<!?IMI6LI6OMT!$HMTUL6L!

A-,-!I&+&!-.-57?&2!;7!-.-573'3!*0!4-+'-./&!B>TNj>C:!0*55*I&2!;7!,%&!

T&I(-.J]&153!,&3,8!U,-,'3,'/-5!3'6.'0'/-./&!I-3!&3,-;5'3%&2!13'.6!-!

)+*;-;'5',7!4-51&!*0!zX8X`8!!

!

@*<!('?1-&?!

9%*5&!;+-'.!NZT!5&4&53!0*+!4&%'/5&J,+&-,&2!-.'(-53!I&+&!"8"X!x!X8Xb!v6l6!

,'331&8!$%'3!4-51&!I-3!2&,&+('.&2!13'.6!/*.,+*5!4-51&3!0*+!,%&!2*3&J+&3)*.3&!



! """!

3,127:!,%&!,'(&J+&3)*.3&!3,127!-.2!,%&!M>NJ'.%';','*.!3,12'&3!BTw^^C:!-.2!'3!

/*.3'3,&.,!I',%!5',&+-,1+&!4-51&3!0*+!;+-'.!NZT!'.!,%&!+-,!BD&++7!"Wd#C8!

!!

@*<*)!0QL:;9:LKQHL:!LI8JU!

DKL!2*3&J2&)&.2&.,57!'./+&-3&2!I%*5&!;+-'.!5&4&53!*0!NZT8!NZT!5&4&53!

I&+&!3'6.'0'/-.,57!'./+&-3&2!0*55*I'.6!b8`!(6lE6:!"`!(6lE6!-.2!RX!(6lE6!

DKL:!+&-/%'.6!#Rd!x!#bk:!^^`!x!^`k!-.2!d"#!x!bbk!*0!/*.,+*5!4-51&3:!

+&3)&/,'4&57:!R!%*1+3!-0,&+!2+16!'.G&/,'*.8!$%&3&!+&315,3!-+&!3%*I.!'.!Y'61+&!

^J#8!!

!

@*<*4!&6N:;9:LKQHL:!LI8JU!

$%&!-2('.'3,+-,'*.!*0!DKL!B"`(6lE6C!+&315,&2!'.!-!3'6.'0'/-.,!'./+&-3&!'.!

;+-'.!NZT!/*./&.,+-,'*.3!-,!-55!,'(&!'.,&+4-53!,&3,&28!$%&!&00&/,!*0!-!3'.65&!

DKL!'.G&/,'*.!*.!NZT!I-3!5*.6J5-3,'.6:!-3!NZT!5&4&53!I&+&!3,'55!3'6.'0'/-.,57!

&5&4-,&2!#^!%*1+3!-0,&+!DKL!'.G&/,'*.!BR#"!x!^#k!*0!/*.,+*5!4-51&3C8!$%&!

(-='(1(!'./+&-3&!'.!;+-'.!NZT!I-3!*;3&+4&2!\!-.2!"#!%*1+3!0*55*I'.6!DKL!

'.G&/,'*.!B\`#!x!\bk!-.2!\^W!x!#bk!*0!4&%'/5&J,+&-,&2!;+-'.3:!+&3)&/,'4&57C8!

$%&3&!+&315,3!-+&!3%*I.!'.!Y'61+&!^JR8!!

!

@*<*<*!=$/!6HP6]6I6QH!LI8JU!

>3!3%*I.!'.!Y'61+&!^J^:!,%&!DKLJ'.21/&2!'./+&-3&!'.!;+-'.!NZT!I-3!

-;*5'3%&2!;7!'.%';','.6!,%&!-/,'4',7!*0!M>N8!$%'3!2*3&!*0!$SD!%-3!;&&.!3%*I.!!

)+&4'*1357!,*!'.%';',!M>N!-/,'4',7!;7!6+&-,&+!,%-.!WXk!"!%*1+!-0,&+!'.G&/,'*.!

B$*22!-.2!P-E&+!"WW`C8!>.'(-53!,%-,!+&/&'4&2!-!DKL!'.G&/,'*.!0*55*I'.6!-!

4&%'/5&!'.G&/,'*.!%-2!3'6.'0'/-.,57!'./+&-3&2!NZT!5&4&53!/*()-+&2!,*!-55!*,%&+!

,+&-,(&.,!6+*1)3:!I',%!NZT!4-51&3!+&-/%'.6!R\W!x!\#k!*0!/*.,+*5!4-51&38!

P+-'.!5&4&53!*0!NZT!I&+&!-,!/*.,+*5!4-51&3!'.!,%&!-.'(-53!)+&,+&-,&2!I',%!

$SD!)+'*+!,*!DKL!-2('.'3,+-,'*.:!3166&3,'.6!,%-,!-!(&,-;*5',&!*0!DKL!0*+(&2!

;7!,%&!-/,'*.!*0!M>N!I-3!5'E&57!+&3)*.3';5&!0*+!,%&!'./+&-3&!'.!NZT!*;3&+4&28!

T*!3'6.'0'/-.,!2'00&+&./&!'.!NZT!I-3!*;3&+4&2!;&,I&&.!$SDljFQ!-.2!

jFQljFQ!,+&-,(&.,!6+*1)3!B)�X8X`C8!!
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-0,&+!2+16!-2('.'3,+-,'*.8!.!w!\!0*+!&-/%!6+*1)8!Z&315,3!-+&!&=)+&33&2!-3!
(&-.!k!/*.,+*5!±!UFM8!y!2&.*,&3!)!z!X8X`!/*()-+&2!,*!4&%'/5&!/*.,+*538!!
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5&4&538!.!w!\!0*+!&-/%!6+*1)8!Z&315,3!-+&!&=)+&33&2!-3!(&-.!k!/*.,+*5!±!UFM8!y!
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26789:!@;@*!F00&/,3!*0!DKL!B"`!(6lE6C!*.!+-,!I%*5&!;+-'.!*+.',%'.&!5&4&53!
I',%!-.2!I',%*1,!)+'*+!'.%';','*.!*0!M>N!;7!$SD8!.!w!`!0*+!&-/%!6+*1)8!
Z&315,3!-+&!&=)+&33&2!-3!(&-.!k!/*.,+*5!±!UFM8!y!2&.*,&3!)!z!X8X`!/*()-+&2!
,*!4&%'/5&!/*.,+*538!

!



! ""`!

$*!2&,&+('.&!'0!DFQ!/*152!;&!,%&!-/,'4&!(&,-;*5',&!*0!DKL!,%-,!5&-23!,*!

,%&!'./+&-3&!'.!;+-'.!NZT:!DFQ!I-3!2'+&/,57!-2('.'3,&+&2!,*!-.'(-53!!

)+&,+&-,&2!I',%!&',%&+!4&%'/5&!*+!$SD8!DFQ!-5*.&!B*;3&+4&2!'.!,%&!jFQlDFQ!

,+&-,(&.,!6+*1)C!/-13&2!-!3'6.'0'/-.,!'./+&-3&!'.!;+-'.!NZT!5&4&53:!+&-/%'.6!!

\bd!x!`Rk!*0!/*.,+*5!4-51&3!R!%*1+3!-0,&+!2+16!'.G&/,'*.8!>3!&=)&/,&2:!

)+&,+&-,(&.,!I',%!$SD!2'2!.*,!-00&/,!,%&!DFQJ'.21/&2!'./+&-3&!'.!;+-'.!NZT<!

.*!3'6.'0'/-.,!2'00&+&./&!I-3!*;3&+4&2!;&,I&&.!,%&!jFQlDFQ!-.2!$SDlDFQ!

6+*1)3!B)�X8X`C8!$%&3&!+&315,3!-+&!3%*I.!'.!Y'61+&!^J`8!!

!

@*@!0.?"1??./,!

$%&!+&315,3!*0!,%&!)+&3&.,!3,127!2&(*.3,+-,&!,%-,!-!3'.65&!-2('.'3,+-,'*.!

*0!,%&!-.,'2&)+&33-.,l-.,')-.'/!2+16!DKL!,*!+-,3!+&315,3!'.!-!2*3&J!-.2!,'(&J

2&)&.2&.,!'./+&-3&!'.!I%*5&!;+-'.!/*./&.,+-,'*.3!*0!NZT8!$%&!'./+&-3&!'.!

NZT!I-3!-;*5'3%&2!;7!'.%';','*.!*0!M>N!)+'*+!,*!DKL!-2('.'3,+-,'*.!-.2!I-3!

3'6.'0'/-.,!0*55*I'.6!2'+&/,!-2('.'3,+-,'*.!*0!DFQ:!'.2'/-,'.6!,%-,!DFQ!

0*+(-,'*.!'3!(*3,!5'E&57!+&3)*.3';5&!0*+!DKL@3!&00&/,3!*.!;+-'.!NZT8!$%&3&!

2-,-!/*.,+';1,&!,*!*1+!E.*I5&26&!*0!,%&!.&1+*/%&('/-5!)+*)&+,'&3!*0!DKL:!

-.2!31))*+,!)+&4'*13!3166&3,'*.3!,%-,!,%&!-/,'4&!(&,-;*5',&!*0!DKL!)+*21/&2!

;7!,%&!-/,'*.!*0!M>N!'3!+&3)*.3';5&!0*+!-!.1(;&+!*0!,%&3&!.&1+*/%&('/-5!

&00&/,38!!!

DKL!(-+E&257!'./+&-3&2!;+-'.!NZT!5&4&53!-,!-55!2*3&3!-.2!,'(&J)*'.,3!

,&3,&28!$%&!)+&/'3&!(&/%-.'3(!;7!I%'/%!DKL!'./+&-3&3!;+-'.!NZT!5&4&53!

+&(-'.3!1./5&-+:!;1,!5'E&57!'.4*54&3!/%-.6&3!'.!,%&!-/,'4',7!*0!,%&!/-,-;*5'/!

&.?7(&3!NZTJ$!-.2l*+!NAS8!H,!'3!5'E&57!,%-,!DKL!'.%';',3!NZTJ$:!6'4&.!,%-,!

DKL!-53*!'.%';',3!,%&!-/,'4',7!*0!O>P>J$!-.2!>K>J$:!,I*!)7+'2*=-5!`@J

)%*3)%-,&!BDKDCJ2&)&.2&.,!,+-.3-('.-3&!&.?7(&38!P'.2'.6!*0!,%&!%72+-?'.&!

(*'&,7!*0!DKL!,*!,%'3!/*0-/,*+!%-3!;&&.!3166&3,&2!,*!0*+(!-.!'.-/,'4&!

%72+-?*.&!/*()5&=:!,%13!'.%';','.6!&.?7(&!-/,'4',7!-.2!'./+&-3'.6!31;3,+-,&!

5&4&53!Bc1!-.2!P*15,*.!"WW#C8!NZTJ$!-53*!+&V1'+&3!DKD!-3!-!/*0-/,*+:!-.2!

,%13!',3!-/,'4',7!(-7!;&!'.%';',&2!B-.2!NZT!5&4&53!'./+&-3&2C!;7!DKL!'.!-!!

!



! ""\!

!

!

!

!

!

!

!

!

!

!

26789:!@;A*!F00&/,!*0!DFQ!I',%!-.2!I',%*1,!)+'*+!'.%';','*.!*0!M>N!;7!$SD8!.!
w!R!0*+!&-/%!6+*1)8!Z&315,3!-+&!&=)+&33&2!-3!(&-.!k!/*.,+*5!±!UFM8!y!2&.*,&3!
)!z!X8X`!/*()-+&2!,*!4&%'/5&!/*.,+*538!!

!



! ""b!

!

3'('5-+!(-..&+!-3!,%-,!*0!O>P>J$!-.2!>K>J$8!$%'3!'3!31))*+,&2!;7!,%&!

0'.2'.63!,%-,!O>P>J$!-.2!NZTJ$!-+&!/5*3&57!+&5-,&2!'.!,&+(3!*0!3,+1/,1+&!-.2!

-/,'4',7!BU&'5&+!#XXXC:!-.2!,%-,!-55!+&)*+,&2!O>P>J$!'.%';',*+3:!&=/&),!0*+!!

&,%-.*5-('.&JNJ3150-,&!-.2!4'6-;-,+'.:!-+&!-53*!'.%';',*+3!*0!NZTJ$!Bf1.6!

-.2!U&'5&+!"Wbd<!f1.6!"#!$%&!"Wd^<!U&'5&+!#XXXC8!Y1+,%&+(*+&:!3&5&/,'4&!!

'.%';','*.!*0!NZTJ$:!I%'/%!'3!%&-4'57!/*./&.,+-,&2!'.!.&+4&!,&+('.-53!B9*.6!

"#!$%&!"Wd#C:!5&-23!,*!-//1(15-,'*.!*0!37.-),'/!NZT!BA-1.&!-.2!U&'5&+!"WddC!

-.2!2+-3,'/-557!&5&4-,&3!NZT!5&4&53!'.!,%&!+*2&.,!;+-'.!BA-1.&!"#!$%&!"Wdd<!

U&'5&+!"#!$%&!"WdWC8!H,!3%*152!;&!.*,&2!,%-,!-3'2&!0+*(!,%'3!2'+&/,!&00&/,!*0!DKL:!

NZTJ$!(-7!-53*!;&!'.2'+&/,57!'.%';',&2!;7!DKL:!-3!O>P>!',3&50!'3!-!/*()&,','4&!

'.%';',*+!*0!NZTJ$:!-/,'.6!-3!)-+,!*0!-!.&6-,'4&J0&&2;-/E!(&/%-.'3(!,*!

+&615-,&!NZTJ$!-/,'4',7!'(!)')*!Bc*.&2-!"#!$%&!"Wd#C8!DKL!&5&4-,&3!;+-'.!O>P>!

I',%'.!"!%*1+!*0!DKL!-2('.'3,+-,'*.!BP-E&+!"#!$%&!"WW"C:!-.2!,%&!31;3,-.,'-5!

-.2!5*.6J5-3,'.6!&5&4-,'*.!'.!O>P>!(-7!/*.,+';1,&!,*!NZTJ$!'.%';','*.:!-.2!

,%13!,*!,%&!&5&4-,'*.!*0!;+-'.!NZT!*;3&+4&2!%&+&8!!!

H.%';','*.!*0!NAS!-/,'4',7!;7!DKL!(-7!-53*!/*.,+';1,&!,*!,%&!'./+&-3&!'.!

;+-'.!NZT!*;3&+4&28!Q*I&4&+:!'.%';','*.!*0!NAS!-5*.&!'3!.*,!5'E&57!,*!+&315,!

'.!,%&!'./+&-3&!'.!;+-'.!NZT!*;3&+4&2!'.!,%&!)+&3&.,!3,127:!-3!,%&!NAS!

)-,%I-7!'3!.*,!-!3'6.'0'/-.,!(&-.3!*0!NZT!/-,-;*5'3(!'.!,%&!+*2&.,!;+-'.!

BZ-'.-!"#!$%&!"Wb\C8!H.!-//*+2-./&!I',%!,%'3:!',!I-3!3%*I.!,%-,!3&5&/,'4&!

'.%';','*.!*0!NAS!'.!('/&!2'2!.*,!-5,&+!;+-'.!NZT!5&4&53:!I%&+&-3!'.%';','*.!*0!

NZTJ$!-5*.&!*+!,*6&,%&+!I',%!NAS!+&315,&2!'.!-!3'6.'0'/-.,!'./+&-3&!'.!;+-'.!

NZT!BU&'5&+!"#!$%&!"WdWC8!H.!(*+&!+&/&.,!&=)&+'(&.,3:!I&!%-4&!-53*!*;3&+4&2!

,%-,!DKL!'./+&-3&3!;+-'.!5&4&53!*0!>ZO:!-!)+&/1+3*+!,*!NZT8!H,!'3!)*33';5&!,%-,!

3*(&!*0!,%'3!'./+&-3&2!>ZO!(-7!;&!/*.4&+,&2!,*!NZT8!H,!'3!/5&-+!,%-,!01+,%&+!

&=)&+'(&.,3!-+&!I-++-.,&2!,*!2&,&+('.&!,%&!&00&/,3!*0!DKL!*.!,%&!-/,'4','&3!*0!

NZTJ$!-.2!NAS:!-.2!-53*!*.!,%&!/*.4&+3'*.!*0!>ZO!,*!NZT8!!

H.%';','*.!*0!M>N!)+'*+!,*!DKL!-2('.'3,+-,'*.!)+&4&.,&2!,%&!'./+&-3&!'.!

;+-'.!NZT!5&4&53:!3166&3,'.6!,%-,!-!(&,-;*5',&!*0!DKL!'3!+&3)*.3';5&!0*+!,%&!

'./+&-3&!'.!NZT!*;3&+4&28!$%'3!'3!/*.3'3,&.,!I',%!)+&4'*13!3,12'&3!,%-,!%-4&!



! ""d!

3%*I.!,%-,!;5*/E-2&!*0!DKL!(&,-;*5'3(!;7!M>N!'.%';','*.!)+&4&.,3!,%&!

O>P>J$!'.%';','.6!-/,'*.!*0!DKL!-.2!',3!&5&4-,'*.!*0!;+-'.!O>P>!B$*22!-.2!

P-E&+!"WW`C8!DFQ!%-3!.*I!;&&.!3%*I.!,*!;&!,%&!(&,-;*5',&!*0!DKL!0*+(&2!'(!

)')*!;7!,%&!-/,'*.!*0!M>N!B3&&!S%-),&+!#C:!-.2!6'4&.!,%-,!',:!,**:!)*33&33&3!-!
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5&-23!,*!-.!'./+&-3&!'.!,%&!0*+(-,'*.!*0!Y>:!I%*3&!,*='/!)+*)&+,'&3!-+&!I&55!

&3,-;5'3%&28!H()*+,-.,57:!',!%-3!;&&.!3166&3,&2!;7!(-.7!3,12'&3!,%-,!Y>!(-7!

/*.,+';1,&!,*!,%&!)-,%*)%73'*5*67!*0!(-.7!*0!,%&!2'3*+2&+3!(&.,'*.&2!-;*4&:!

'./512'.6!>A!BO1;'3.&JQ-;&+5&!"#!$%&!#XX^<!S%&.!"#!$%&!#XX\<!S%&.!"#!$%&!#XXb<!

]-?-/%E*4!"#!$%&!#XXb<!T'&!"#!$%&!#XXbC8!!



! "R#!

DKL!%-3!;&&.!3%*I.!,*!'.%';',!,%&!-/,'4',7!*0!;*4'.&!51.6!UU>N!BK'?/-.*!

"#!$%&!"WW\C:!-.2!',!'3!;&5'&4&2!,%-,!&.?7(&!'.-/,'4-,'*.!*//1+3!4'-!,%&!;'.2'.6!

*0!DKL!,*!,%&!V1'.*.&!/*0-/,*+!*0!UU>N!BQ*5,!"#!$%&!#XX^C8!$%&!/5'.'/-5!

+&5&4-./&!*0!UU>N!'.%';','*.!'.!;*4'.&!51.6!(13,!;&!'.,&+)+&,&2!I',%!/-1,'*.:!

-3!2'00&+&./&3!'.!31;3,+-,&!-.2!'.%';',*+!-00'.','&3!0*+!UU>N!%-4&!;&&.!

+&)*+,&2!;&,I&&.!3)&/'&38!$*!*1+!E.*I5&26&:!&4'2&./&!0*+!,%&!'.%';','*.!*0!

%1(-.!UU>N!;7!DKL!.*,!;&&.!+&)*+,&28!!

$%&!-'(!*0!,%&!&=)&+'(&.,3!2&3/+';&2!%&+&!I-3!,*!2&,&+('.&!,%&!

)1,-,'4&!.&1+*)+*,&/,'4&!(&/%-.'3(3!*0!DKL!-.2!DFQ!+&315,'.6!0+*(!,%&'+!

'.,&+-/,'*.3!I',%!UU>N!-.2!',3!,*='/!)+*21/,:!Y>8!M*+&!3)&/'0'/-557:!,%&!-;'5',7!

*0!DKL!-.2!DFQ!,*!'.%';',!%1(-.!UU>N!-.2!,*!3&V1&3,&+!Y>:!,%&!)+*21/,!*0!

UU>NJ(&2'-,&2!*='2-,'*.!*0!M>:!I-3!2&,&+('.&2!'(!)'#+*8!$%&!&00&/,3!*0!DKL!

-.2!DFQ!*.!I%*5&!;+-'.!M>!5&4&53!I&+&!-53*!(&-31+&2!"L!)')*8!Z&315,3!0+*(!

,%&3&!3,12'&3!3,+*.657!3166&3,!,%-,!;*,%!DKL!-.2!DFQ!/*152!;&!)*,&.,'-557!

13&015!'.!,%&!,+&-,(&.,!*0!>AJ+&5-,&2!.&1+*,*='/',7:!-3!I&55!-3!'.!,%&!

,+&-,(&.,!*0!*,%&+!/*.2','*.3!,%-,!-+&!(&2'-,&2!;7!'./+&-3&2!-/,'4','&3!*0!

UU>N!-.2l*+!'./+&-3&2!/*./&.,+-,'*.3!*0!,%&!,*='/!-52&%72&!Y>8!!

!

A*4!='&#/0?!

A*4*)!.HP6]6I6QH!QR!P8NMH!??$/!]U!%-B!MHJ!%'#!,)%-,/28!

$%&!'.%';','*.!*0!%1(-.!UU>N!;7!DKL!-.2!DFQ!I-3!(&-31+&2!'(!)'#+*!

13'.6!-!(*2'0'/-,'*.!*0!,%&!-33-7!)+*/&21+&!2&3/+';&2!;7!Q*5,!-.2!D-5/'/!

B#XX\C8!$%&!-33-7!'3!;-3&2!*.!,%&!)+'./')5&!,%-,!Q#N#!'3!-!31;3,+-,&!0*+!

%*+3&+-2'3%!)&+*='2-3&:!-.2!'.!,%&!)+&3&./&!*0!-.*,%&+!)&+*='2-3&!31;3,+-,&:!

^J-('.*-.,')7+'.&:!-.2!#:^J2'/%5*+*)%&.*5:!-!V1'.*.&'('.&!27&!'3!

3,*'/%'*(&,+'/-557!)+*21/&28!Y*+!,%&!-33-7!/*.21/,&2!%&+&:!Q#N#!6&.&+-,&2!

-3!-!)+*21/,!*0!M>!*='2-,'*.!;7!UU>N!I-3!+&-/,&2!I',%!,%&!/%+*(*6&.!B'8&8!

,%&!('=,1+&!/*.,-'.'.6!)&+*='2-3&:!^J-('.*-.,')7+'.&:!-.2!#:^J

2'/%5*+*)%&.*5C!,*!)+*21/&!,%&!27&8!$%'3!+&-/,'*.!'3!3%*I.!'.!Y'61+&!`J"8!

>;3*+;-./&!I-3!(&-31+&2!13'.6!-!UDFS$Z>(-=!"WX!)5-,&+&-2&+!BM*5&/15-+!
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+&-/,'*.3!*0!,%&!Y>JDKL!%72+-?*.&!I',%!DYPS!-.2!*0!Y>!I',%!QcA!-+&!3%*I.!

'.!Y'61+&!`JR8!!

!

Z&;&;&;!B"@,"8#+$#'*(!*2!O5!7?!EMW!

$%&!)+*/&21+&!0*+!,%&!3&V1&3,+-,'*.!*0!Y>!B#(MC!;7!DFQ!B^(MC!I-3!

/-++'&2!*1,!'.!,%&!3-(&!(-..&+!-3!,%&!3&V1&3,+-,'*.!*0!Y>!;7!DKL:!&=/&),!,%-,!!
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! "Rd!

!

,%&!Y>JDFQ!%72+-?*.&!I-3!.*,!2&+'4-,'?&2!;7!DYPS<!'.3,&-2:!,%&!Y>JDFQ!

%72+-?*.&!I-3!&=,+-/,&2!I',%!#(5!,*51&.&!*.57:!-.2!,%&!1.2&+'4-,'?&2!

%72+-?*.&!BY'61+&!`J#C!I-3!(&-31+&2!*.!,%&!OSJMU8!$%&!2&+'4-,'?-,'*.!*0!Y>!

I-3!/-++'&2!*1,!-3!2&3/+';&2!'.!U&/,'*.!`8#8#8"8!!

!

Z&;&;&/!4I[KB!$($%?8'8!*2!EAR[O5!$(3!EMW[O5!9?3+$<*("8!$(3!*2!O5!

Q72+-?*.&!0*+(-,'*.!-.2!Y>!2'3-))&-+-./&!I&+&!(&-31+&2!13'.6!-.!

>6'5&.,!\dWX!U&+'&3!OS!U73,&(!&V1'))&2!I',%!-.!>6'5&.,!`WbR!T&,I*+E!MU8!

$%&!/*51(.!I-3!-.!>6'5&.,!QDJ`MU!RX((!=!#`X((!I',%!-!X8#`1(!0'5(!

,%'/E.&338!$%&!*4&.!,&()&+-,1+&!)+*6+-(!I-3!3&,!,*!-.!'.','-5!,&()&+-,1+&!

*0!dX°S!-.2!%&52!0*+!#!('.1,&3:!0*55*I&2!;7!-.!'./+&-3&!*0!"`°Sl('.1,&!1.,'5!

#W`°S!I-3!+&-/%&28!$%&!,&()&+-,1+&!I-3!%&52!-,!#W`°S!0*+!`!('.1,&38!>!,*,-5!

'*.!3/-.!13'.6!(-33!3)&/,+*(&,+7!I-3!)&+0*+(&2!,*!(&-31+&!DKLJY>!-.2!

DFQJY>!%72+-?*.&3!-.2!Y>8!!

!

A*4*<!BC%-,-8!MHMTUL6L!QR!\PQT:!]9M6H!=$!

M-5&!U)+-61&JA-I5&7!+-,3!I&+&!'.G&/,&2!'8)8!I',%!&',%&+!DKL!BRX!(6lE6C:!

DFQ!BRX!(6lE6C:!*+!4&%'/5&!B3-5'.&!*+!/*+.!*'5:!+&3)&/,'4&57C:!-.2!I&+&!E'55&2!

;7!2&/-)',-,'*.!R!%*1+3!-0,&+!2+16!'.G&/,'*.8!P+-'.3!I&+&!&=,+-/,&2!-.2!

+-)'257!0+*?&.!'.!#J(&,%75;1,-.&!*.!2+7!'/&!-.2!,%&.!,+-.30&++&2!,*!4'-53!-.2!

3,*+&2!-,!JdX°S8!!

Y*+!M>!-.-573'3:!)-+,'-557J,%-I&2!;+-'.3!I&+&!%-54&2!-.2!%*(*6&.'?&2!

'.!`!4*51(&3!*0!'/&J/*52!X8"T!)&+/%5*+'/!-/'2!BQS5N^C!-.2!/&.,+'016&2!0*+!`!

('.1,&3!B"R:XXX6C8!>!)*+,'*.!*0!,%&!31)&+.-,-.,!B"(5C!I-3!;-3'0'&2!I',%!

#XXµ5!#`k!]#SNR:!-.2!R(5!*0!-!3*51,'*.!B&,%75!-/&,-,&!BF>C!_!-/&,*.',+'5&:!W_"!

4l4C!/*.,-'.'.6!`Xµ5!)&.,-051*+*;&.?*753150*.75!/%5*+'2&!BDYPUSC!I-3!

-22&28!$1;&3!I&+&!3%-E&.!0*+!"X!('.1,&3:!/&.,+'016&2!0*+!`!('.1,&3:!-.2!,%&!

3*54&.,!B,*)C!5-7&+!I-3!,+-.30&++&2!,*!.&I!65-33!,1;&3!-.2!2+'&2!1.2&+!

4-/11(8!U-()5&3!I&+&!+&/*.3,',1,&2!'.!#XXµ5!/7/5*%&=-.&!-.2!"µ5!I-3!



! "RW!

'.G&/,&2!*.,*!,%&!-.-57,'/-5!/*51(.!*0!,%&!6-3!/%+*(-,*6+-)%!BOSC!&V1'))&2!

I',%!-!(-33!3)&/,+*(&,&+!BMUC8!U,-.2-+2!/1+4&3!I&+&!)+&)-+&2!;7!-22'.6!-!

E.*I.!/*./&.,+-,'*.3!*0!M>!BXJ#XX!.6C!,*!X8"T!QS5N^:!-.2!I&+&!/-++'&2!*1,!

I',%!&-/%!3-()5&!+1.8!$%&!2&+'4-,'?-,'*.!*0!M>!I',%!DYPUS!'3!3%*I.!'.!

Y'61+&!`J^8!!

$%&!OSJMU!I-3!)+*6+-((&2!,*!3/-.!0*+!(l?!w!#\"!;&,I&&.!`8R!-.2!d8X!

('.1,&3!,*!(&-31+&!M>8!!$%&!*4&.!,&()&+-,1+&!I-3!3&,!'.','-557!,*!%*52!0*+!#!

('.1,&3!-,!"XX°S:!,%&.!,*!'./+&-3&!-,!d°Sl('.1,&!1.,'5!#W`°S!I-3!!

+&-/%&28!$%&!,&()&+-,1+&!I-3!%&52!-,!#W`°S!0*+!#!('.1,&3!1.,'5!,%&!&.2!*0!

,%&!3-()5&!+1.8!!

!

A*<!('?1-&?!

A*<*)!.HP6]6I6QH!QR!P8NMH!??$/!]U!%-B!MHJ!%'#!

$%&!'.%';',*+7!&00&/,3!*0!DKL!-.2!DFQ!*.!%1(-.!UU>N!I&+&!-33&33&2!;7!

(&-31+'.6!,%&!'.','-5!+-,&3!*0!/%-.6&!'.!*),'/-5!2&.3',7!+&315,'.6!0+*(!,%&!

)&+*='2-3&J/*1)5&2!0*+(-,'*.!*0!,%&!V1'.*.&'('.&!27&!BQ*5,!-.2!D-5/'/!

#XX\C8!$%&!+&315,3!*;,-'.&2!%&+&!-+&:!,*!(7!E.*I5&26&:!,%&!0'+3,!,*!

2&(*.3,+-,&!,%-,!DKL!'.%';',3!%1(-.!UU>N:!-.2!-+&!1.2*1;,&257!,%&!0'+3,!,*!

2&(*.3,+-,&!,%-,!DFQ:!,%&!-/,'4&!(&,-;*5',&!*0!DKL:!-53*!'.%';',3!,%&!-/,'4',7!

*0!,%&!%1(-.!&.?7(&8!P*,%!DKL!-.2!DFQ!I&+&!+&5-,'4&57!)*,&.,!'.%';',*+3!*0!

,%&!&.?7(&:!I',%!HS`X!4-51&3!*0!^8#!.M!-.2!`8W!.M:!+&3)&/,'4&578!$%&3&!2-,-!

-+&!3%*I.!'.!Y'61+&!`J`8!!

!

A*<*4!?:Z8:LI9MI6QH!QR!2$!]U!%-B!MHJ!%'#!,)%-,/28!

Z&315,3!0+*(!,%'3!3,127!/5&-+57!2&(*.3,+-,&!,%-,!;*,%!DKL!-.2!DFQ!;'.2!

,*!Y>:!0*+('.6!%72+-?*.&!/*()5&=&38!$%&!0*+(-,'*.!*0!,%&!%72+-?*.&3!I-3!

-//*()-.'&2!;7!3'6.'0'/-.,!+&21/,'*.3!'.!,%&!-(*1.,!*0!Y>!)+&3&.,:!

'.2'/-,'.6!,%-,!;*,%!DKL!-.2!DFQ!31//&3301557!3&V1&3,&+&2!,%&!+&-/,'4&!

-52&%72&!'(!)'#+*8!!
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!

Z&/&;&-&!B"@,"8#+$#'*(!*2!O5!7?!EAR!

>!)+*('.&.,!)&-E!BI',%!-!+&,&.,'*.!,'(&!*0!"R8X\!('.1,&3C!

/*++&3)*.2'.6!,*!-!DYPSJ2&+'4-,'?&2!DKLJY>!%72+-?*.&!I-3!)+&3&.,!'.!

3-()5&3!/*.,-'.'.6!;*,%!Y>!-.2!DKL:!;1,!I-3!.*,!)+&3&.,!'.!3-()5&3!!

/*.,-'.'.6!Y>!-5*.&:!DKL!-5*.&:!*+!;5-.E3!BY'61+&!`J\C8!$%&!(-33!3)&/,+1(!*0!

,%&!)&-E!/*.0'+(&2!,%&!'2&.,',7!*0!,%&!%72+-?*.&:!-.2!',3!0+-6(&.,-,'*.!

)-,,&+.!'3!3%*I.!'.!Y'61+&!`Jb8!>!)+*('.&.,!)&-E!I',%!-!+&,&.,'*.!,'(&!*0!

"#8d!('.1,&3!I-3!3%*I.!,*!;&!Y>!2&+'4-,'?&2!;7!QcA<!,%'3!)&-E!I-3!5-+6&!'.!!

3-()5&3!/*.,-'.'.6!Y>!-5*.&:!(-+E&257!+&21/&2!'.!3-()5&3!/*.,-'.'.6!;*,%!

Y>!-.2!DKL:!-.2!;-+&57!4'3';5&!'.!3-()5&3!/*.,-'.'.6!DKL!-5*.&!-.2!;5-.E3!

BY'61+&!`JdC8!$%&!(-33!3)&/,+1(!/*.0'+(&2!,%&!'2&.,',7!*0!Y>!2&+'4-,'?&2!

I',%!%72+-5-?'.&<!-!3,+*.6!)-+&.,!'*.!B(l?w"b#C!I-3!*;3&+4&2!I',%!5',,5&!

0+-6(&.,-,'*.!B2-,-!.*,!3%*I.C8!$%&!Y>!)&-E!'.!3-()5&3!/*.,-'.'.6!;*,%!Y>!

-.2!DKL!I-3!+&21/&2!;7!b#k!/*()-+&2!,*!3-()5&3!/*.,-'.'.6!Y>!-5*.&:!

2&(*.3,+-,'.6!,%&!-;'5',7!*0!DKL!,*!3&V1&3,&+!Y>!'(!)'#+*8!$%&3&!2-,-!-+&!

3%*I.!'.!Y'61+&!`J""8!!

!

Z&/&;&;!B"@,"8#+$#'*(!*2!O5!7?!EMW!

$%&!1.2&+'4-,'?&2!Y>JDFQ!%72+-?*.&!)&-E!I-3!2&,&/,&2!-,!-!+&,&.,'*.!

,'(&!*0!d8\!('.1,&38!$%'3!)&-E!I-3!)+&3&.,!'.!3-()5&3!/*.,-'.'.6!;*,%!Y>!

-.2!DFQ:!;1,!.*,!'.!3-()5&3!/*.,-'.'.6!Y>!-5*.&:!DFQ!-5*.&!*+!;5-.E3!BY'61+&!

`JWC8!$%&!(-33!3)&/,+1(!/*.0'+(&2!,%&!'2&.,',7!*0!,%&!%72+-?*.&:!-.2!',3!

0+-6(&.,-,'*.!)-,,&+.!'3!3%*I.!'.!Y'61+&!`J"X8!$%&!Y>!)&-E!'.!3-()5&3!

/*.,-'.'.6!;*,%!Y>!-.2!DFQ!I-3!+&21/&2!;7!^dk!/*()-+&2!,*!3-()5&3!

/*.,-'.'.6!Y>!-5*.&:!/*.0'+('.6!,%-,!DFQ!I-3!-53*!-;5&!,*!3&V1&3,&+!Y>!'(!

)'#+*8!$%&3&!2-,-:!I',%!,%*3&!*0!DKL:!-+&!3%*I.!'.!Y'61+&!`J""8!!

!

A*<*<!BC%-,-8!MHMTUL6L!QR!\PQT:!]9M6H!=$!

$%&!(-33!3)&/,+1(!*0!,%&!M>JDYPUS!2&+'4-,'4&!/*.0'+(&2!',3!'2&.,',7:!

-.2!,%&!0+-6(&.,-,'*.!)-,,&+.!'3!3%*I.!'.!Y'61+&!`J"#8!U,-.2-+2!/1+4&3!0*+!!



! "^R!

!

!

!

!

!

!

!

!

!

!

!

!

26789:!A;C8!N4&+5-'2!/%+*(-,*6+-(3!*0!DKL!-5*.&:!Y>!-5*.&:!DKLJY>!
B%72+-?*.&C!-.2!;5-.E8!9%'5&!,%&!%72+-?*.&!)&-E!B,%&!0'+3,!*0!,%&!,I*!/5*3&!
)&-E3C!-.2!-!DKL!)&-E!B,%&!3&/*.2!*0!,%&!,I*!)&-E3C!-+&!4&+7!/5*3&!,*6&,%&+:!
,%&!(-33!3)&/,+1(!*0!;*,%!)&-E3!/*.0'+(&2!,%&'+!'2&.,','&38!Y>!-5*.&!-.2!
;5-.E!/%+*(-,*6+-(3!-+&!.*,!&4'2&.,!%&+&!;&/-13&!,%&7!2*!.*,!/*.,-'.!-.7!
)&-E3!'.!,%'3!+&6'*.!*0!,%&!/%+*(-,*6+-(8!!

!



! "^^!

!

!

!

!

26789:!A;G8!M-33!0+-6(&.,-,'*.!*0!,%&!2&+'4-,'?&2!%72+-?*.&!0*+(&2!0+*(!
DKL!-.2!Y>8!!

N

N

O

F

F

F

F

F

m/z = 342

O

F

F

F

F

F

F

F

F

F

F

m/z = 195 m/z = 167

m/z = 104



! "^`!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

26789:!A;W8!>!3-()5&!/%+*(-,*6+-(!2&(*.3,+-,'.6!,%&!)+*('.&.,!Y>!)&-E!
-,!"#8d!('.1,&38!T*,-;57:!,%&!3-()5&!/*.,-'.'.6!Y>!-5*.&!%-3!-!(1/%!;'66&+!
Y>!)&-E!,%-.!,%&!3-()5&!/*.,-'.'.6!Y>!-.2!DKL!,*6&,%&+:!3166&3,'.6!,%-,!DKL!
%-3!3&V1&3,&+&2!0+&&!Y>8!!

Y>!-5*.&!

Y>![!DKL!



! "^\!

!

!

!

!

!

!

!

!

!

!

!

!

26789:!A;Y8!S%+*(-,*6+-(!2&(*.3,+-,'.6!,%&!0*+(-,'*.!*0!-!DFQJY>!
%72+-?*.&!-,!d8\!('.1,&38!S%+*(-,*6+-(3!*0!DFQ!-5*.&:!Y>!-5*.&!-.2!,%&!
;5-.E!-+&!-53*!*4&+5-'2!-;*4&:!;1,!-+&!.*,!&4'2&.,!;&/-13&!,%&!DFQJY>!
%72+-?*.&!'3!.*,!)+&3&.,!'.!,%&3&!3-()5&38!!



! "^b!

!

!

!

!

!

!

!

!

26789:!A;)`*!M-33!0+-6(&.,-,'*.!*0!,%&!%72+-?*.&!0*+(&2!;7!,%&!+&-/,'*.!*0!
DFQ!I',%!Y>8!!

!

N

N

m/z = 146

N

m/z = 117

H2C NH

m/z = 29



! "^d!

!

!

!

!

!

!

!

!

!

!

!

!

26789:!A;))8!Y+&&!Y>!5&4&53!0*55*I'.6!'./1;-,'*.!B"`!('.1,&3C!I',%!DKL!*+!
DFQ8!A-,-!+&)+&3&.,3!,%&!)&+/&.,-6&!*0!Y>!+&(-'.'.6!+&5-,'4&!,*!3-()5&3!
/*.,-'.'.6!Y>!-5*.&!B(&-.!±!UFMC:!.!w!`Jb!0*+!&-/%!6+*1)8!!

!

!

!

FA sequestration
by PLZ and PEH

PLZ PEH
0

20

40

60

80

100

120

%
 F

A
 r

e
m

a
in

in
g



! "^W!

!

!

!

!

!

!

26789:!A;)4*!Y+-6(&.,-,'*.!)-,,&+.!*0!M>!2&+'4-,'?&2!I',%!DYPUS!

S

N
H

F

F

F

F

F O

O

m/z = 261

S

F

F

F

F

F

O

O

F

F

F

F

F

m/z = 231

m/z = 167
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M>!I&+&!5'.&-+!1)!,*!^XX!.6l6:!-.2!I&+&!+&)+*21/';5&!;&,I&&.!+1.38!9%*5&!

;+-'.!M>!4-51&3!'.!4&%'/5&J,+&-,&2!;+-'.3!I&+&!R#\!±!\d!.6l6!B(&-.!±!UFMC8!!

U'./&!DKL!-.2!DFQ!'.%';',!UU>N:!',!I-3!%7)*,%&3'?&2!,%-,!'8)8!

-2('.'3,+-,'*.!*0!,%&3&!2+163!I*152!'./+&-3&!;+-'.!5&4&53!*0!,%&!UU>N!!

31;3,+-,&!M>8!H.2&&2:!R!%*1+3!-0,&+!2+16!-2('.'3,+-,'*.:!DKL!-.2!DFQ!

&5&4-,&2!;+-'.!M>!5&4&53!,*!#"^k!-.2!"W#k!*0!/*.,+*5:!+&3)&/,'4&578!$%&3&!

2-,-!-+&!3%*I.!'.!Y'61+&!`J"R8!!

!

A*@!0.?"1??./,!

$%&!2-,-!)+&3&.,&2!'.!,%'3!/%-),&+!3166&3,!.*4&5!(&/%-.'3(3!;7!I%'/%!

DKL!-.2!DFQ!(-7!&=&+,!.&1+*)+*,&/,'4&!-/,'*.3!4'-!,%&'+!&00&/,3!*.!,%&!UU>N!

373,&(8!DKL!-.2!DFQ!'.%';',&2!,%&!-/,'4',7!*0!%1(-.!UU>N!'(!)'#+*:!-.!&00&/,!

,%-,!I-3!&=)&/,&2!,*!+&21/&!,%&!*='2-,'*.!*0!M>!,*!,%&!+&-/,'4&!-52&%72&!Y>8!

H.2&&2:!-2('.'3,+-,'*.!*0!DKL!-.2!DFQ!,*!+*2&.,3!3'6.'0'/-.,57!'./+&-3&2!

;+-'.!M>!5&4&53:!'.2'/-,'.6!,%-,!UU>N!'.%';','*.!/-13&3!-//1(15-,'*.!*0!

31;3,+-,&!-.2!)+*4'2&3!01+,%&+!&4'2&./&!,%-,!Y>!0*+(-,'*.!I*152!;&!+&21/&28!

>22','*.-557:!DKL!-.2!DFQ!I&+&!-;5&!,*!3&V1&3,&+!Y>!'(!)'#+*:!+&315,'.6!'.!,%&!

0*+(-,'*.!%72+-?*.&!/*()5&=&3!-.2!-!+&21/,'*.!'.!,%&!/*./&.,+-,'*.!*0!0+&&!

Y>8!$-E&.!,*6&,%&+:!,%&3&!2-,-!3166&3,!,%-,!,+&-,(&.,!I',%!&',%&+!DKL!*+!DFQ!

I*152!5'E&57!+&21/&!Y>J(&2'-,&2!.&1+*,*='/',7:!.*,!*.57!;&/-13&!Y>!

37.,%&3'3!I*152!;&!6+&-,57!+&21/&2!21&!,*!,%&!'.%';','*.!*0!',3!37.,%&,'/!

&.?7(&:!;1,!-53*!;&/-13&!Y>!'3!3&V1&3,&+&2!;7!,%&3&!2+1638!$%&3&!2-,-!%-4&!

'()*+,-.,!'()5'/-,'*.3!0*+!,%&!,+&-,(&.,!*0!>A:!3'./&!,%&!-/,'4',7!-.2!

&=)+&33'*.!*0!UU>N!%-4&!;&&.!+&)*+,&2!,*!;&!'./+&-3&2!'.!,%&!;+-'.3!*0!,%&3&!

)-,'&.,3!BY&++&+!"#!$%&!#XX#<!2&5!M-+!Q&+.-.2&?!"#!$%&!#XX`C:!)+&31(-;57!

5&-2'.6!,*!'./+&-3&3!'.!5&4&53!*0!,%&!,*='/!-52&%72&!Y>:!I%'/%!%-3!;&&.!3%*I.!

,*!2'+&/,57!/*.,+';1,&!,*!3*(&!-3)&/,3!*0!,%&!.&1+*)-,%*5*67!*0!>A!

B2'3/133&2!;&5*IC8!!!!

$*!*1+!E.*I5&26&:!,%'3!'3!,%&!0'+3,!3,127!,*!3%*I!,%-,!DKL!-.2!DFQ!'.%';',!

,%&!-/,'4',7!*0!%1(-.!UU>N8!$%'3!'3!-.!&=,+&(&57!'()*+,-.,!0'.2'.6:!3'./&!!
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26789:!A;)<*!9%*5&!;+-'.!M>!5&4&53!R!%*1+3!0*55*I'.6!DKL!BRX!(6lE6C!*+!
DFQ!BRX!(6lE6C!-2('.'3,+-,'*.8!j-51&3!-+&!&=)+&33&2!-3!(&-.!±!UFM!Bk!
/*.,+*5C8!y!2&.*,&3!3'6.'0'/-.,57!2'00&+&.,!B)!z!X8X`C!/*()-+&2!,*!4&%'/5&!
/*.,+*538!!
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! "`#!

'.%';',*+!3&.3','4',7!4-+'&3!;&,I&&.!3)&/'&3:!5'(','.6!,%&!)+&2'/,'4&!4-51&!*0!

-.'(-5!3,12'&3!0*+!/5'.'/-5!-))5'/-,'*.38!DKL!%-3!;&&.!3%*I.!,*!'.%';',!;*4'.&!

51.6!UU>N!BK'?/-.*!"#!$%&!"WW\C:!;1,!,%&!/1++&.,!0'.2'.63!,%-,!%1(-.!UU>N!'3!

-53*!)*,&.,57!'.%';',&2!;7!DKL!)+*4'2&!-!3*5'2!;-3'3!0*+!&4'2&./&!31))*+,'.6!

)1,-,'4&!.&1+*)+*,&/,'4&!-/,'*.3!*0!DKL!'.!-!/5'.'/-5!3&,,'.68!DFQ!-53*!

'.%';',&2!%1(-.!UU>N:!01+,%&+!31))*+,'.6!,%&!.*,'*.!,%-,!DFQ!3%*152!;&!

'.4&3,'6-,&2!-3!-!.*4&5!.&1+*)+*,&/,'4&!-6&.,8!9%'5&!,%&!'.%';',*+!)*,&./'&3!

*0!DKL!-.2!DFQ!0*+!+-,!UU>N!+&5-,'4&!,*!%1(-.!UU>N!-+&!.*,!E.*I.:!,%&!

0'.2'.6!,%-,!DKL!-.2!DFQ!/-13&2!(-+E&2!&5&4-,'*.3!'.!+-,!;+-'.!M>!B-3!

(&-31+&2!"L!)')*C!/*.0'+(3!,%-,!'.%';','*.!*0!UU>N!'(!)')*!+&315,3!'.!31;3,+-,&!

-//1(15-,'*.:!-.2!',!'3!)+*;-;5&!,%-,!,%&!0*+(-,'*.!*0!Y>!'3!+&21/&28!!

P*,%!DKL!-.2!DFQ!-53*!3&V1&3,&+&2!Y>!'(!)'#+*8!$%'3!+&315,!I-3!.*,!

1.&=)&/,&2:!3'./&!DKL!B-.2!*,%&+!%72+-?'.&3C!%-4&!;&&.!3%*I.!,*!3&V1&3,&+!

*,%&+!-52&%72&3:!'./512'.6!RJ>D:!-/+*5&'.!-.2!^JQTF!B9**2!"#!$%&!#XX\<!

O-54-.'!"#!$%&!#XXdC8!$%&!2&/+&-3&!'.!Y>!/*./&.,+-,'*.!I-3!6+&-,&+!I',%!DKL!

,%-.!I',%!DFQ!-,!"`!('.1,&3!3166&3,'.6!,%-,!DKL!(-7!3&V1&3,&+!,%&!-52&%72&!

(*+&!+&-2'57!,%-.!DFQ:!;1,!/*()+&%&.3'4&!,'(&!3,12'&3!3%*152!.*I!;&!

/*.21/,&28!!

$%&!-;'5','&3!*0!DKL!-.2!DFQ!,*!2&/+&-3&!,%&!-//1(15-,'*.!*0!+&-/,'4&!Y>:!

;7!'.%';','.6!Y>!37.,%&3'3!-.2!;7!3&V1&3,&+'.6!Y>!)+*21/&2!0+*(!M>:!'3!-.!

&=,+&(&57!'()*+,-.,!+&315,!'.!,&+(3!*0!,%&'+!)1,-,'4&!.&1+*)+*,&/,'4&!

-/,'*.38!>!.1(;&+!*0!)-,%*5*6'/-5!/*.2','*.3:!'./512'.6!>A:!%-4&!;&&.!

3166&3,&2!,*!;&!(&2'-,&2!-.2l*+!&=-/&+;-,&2:!-,!5&-3,!'.!)-+,:!;7!-.!'./+&-3&!

'.!UU>N!-/,'4',7!-.2!,%&!/*.3&V1&.,!.&1+*/%&('/-5!3&V1&5-&!BY&++&+!"#!$%&!

#XX#<!2&5!M-+!Q&+.-.2&?!"#!$%&!#XX`C8!H./+&-3&2!&=)+&33'*.!*0!UU>N!%-3!;&&.!

3%*I.!,*!;&!/*5*/-5'?&2!I',%!!J-(75*'2!B>!C!2&)*3',3:!I%'/%!-+&!(-G*+!

/*.3,',1&.,3!*0!.&1+','/!)5-V1&3!'.!>A!;+-'.3!BY&++&+!"#!$%&!#XX#C:!31))*+,'.6!

-!+*5&!0*+!,%'3!&.?7(&!'.!,%&!)-,%*5*67!*0!>A8!F4'2&./&!0+*(!(-.7!3,12'&3!

%-3!-53*!3166&3,&2!,%-,!Y>!'3!'.4*54&2!'.!,%&!)-,%*6&.&3'3!*0!>A<!0*+!&=-()5&:!

Y>!I-3!3%*I.!,*!0*+(!'++&4&+3';5&!-221/,3!I',%!>!!)+*,&'.3!'(!)')*:!



! "`R!

)+*21/'.6!-(75*'2J5'E&!/*()5&=&3!BO1;'3.&JQ-;&+5&!"#!$%&!#XX^C8!Y>!-53*!

'.21/&2!>!!-66+&6-,'*.!-.2!0';+'55*6&.&3'3!'(!)'#+*!BS%&.!"#!$%&!#XX\<!S%&.!"#!

$%&!#XXbC:!-.2!'.21/&2!)*57(&+'?-,'*.!*0!,-1!)+*,&'.!B-!(-G*+!/*.3,',1&.,!*0!

.&1+*0';+'55-+7!,-.65&3C!;*,%!'(!)'#+*!-.2!'(!)')*!BT'&!"#!$%&!#XXbC8!>66+&6-,'*.!

*0!>!!)+*,&'.3!I-3!3%*I.!,*!;&!)+&4&.,&2!;7!,%&!3&V1&3,+-,'*.!*0!Y>!I',%!

-('.*61-.'2'.&!B]-?-/%E*4!"#!$%&!#XXbC:!-.2!,%&!3&V1&3,+-,'*.!*0!Y>!I',%!

DKL!-.2!DFQ!*;3&+4&2!%&+&!/*152!;&!&=)&/,&2!,*!)+*21/&!-!3'('5-+!+&315,8!!

H,!3%*152!;&!.*,&2!,%-,!,%&!+&-/,'4&!-52&%72&3!-/+*5&'.!-.2!^JQTF:!

)+*21/,3!*0!5')'2!)&+*='2-,'*.:!%-4&!-53*!;&&.!3%*I.!,*!;&!'./+&-3&2!'.!>A!

;+-'.3!BK*4&55!"#!$%&!"WWb<!M-+E&3;&+7!-.2!K*4&55!"WWd<!K*4&55!"#!$%&!#XX"<!

9'55'-(3!"#!$%&!#XX\C8!H.!-22','*.!,*!,%&!,*='/!&00&/,3!*0!Y>!'.!,%&!>A!;+-'.!

2'3/133&2!-;*4&:!+&-/,'4&!-52&%72&3!-53*!&=&+,!(*+&!6&.&+-5!/7,*,*='/!&00&/,3:!

+&315,'.6!'.!-)*),*3'3!-.2!.&/+*3'3!-.2!&=-/&+;-,'*.!*0!5')'2!)&+*='2-,'*.8!

O'4&.!,%-,!)+&4'*13!3,12'&3!%-4&!3%*I.!,%-,!DKL!31//&3301557!3&V1&3,&+3!RJ

>D!-.2!-/+*5&'.!-.2!,%&!)+&3&.,!0'.2'.63!,%-,!DKL!B-.2!DFQC!-53*!3&V1&3,&+3!

Y>:!',!'3!+&-3*.-;5&!,*!&=)&/,!,%-,!DKL!-.2!DFQ!I*152!-53*!3&V1&3,&+!,%&!

&=/&33!-52&%72&3!'.!>A!;+-'.3!'.!-22','*.!,*!Y>:!+&21/'.6!,%&!-52&%72&!5*-2!

-.2!,%13!/*.,+';1,'.6!,*!.&1+*)+*,&/,'*.8!!

Q72+-?'.&3!-+&!-(*.6!,%&!(*3,!)*I&+015!'.%';',*+3!*0!UU>N!-.2!%-4&!

;&&.!+&)*+,&2!,*!3&V1&3,&+!4-+'*13!+&-/,'4&!-52&%72&3:!;1,!(-.7!*0!,%&3&!

2+163!)*33&33!,*='/!&00&/,3!*+!3&4&+&!3'2&!&00&/,3!BM-,713!"#!$%&!#XX^C8!Y*+!

&=-()5&:!-('.*61-.'2'.&!%-3!;&&.!3%*I.!,*!3&V1&3,&+!Y>!'(!)')*!-.2!'(!

)'#+*:!;1,!',3!/5'.'/-5!1,'5',7!'3!5'(',&2!21&!,*!)*,&.,'-557!2-.6&+*13!3'2&!&00&/,3!

B]-?-/%E*4!"#!$%&!#XXbC:!'./512'.6!6-3,+*'.,&3,'.-5!37(),*(3:!-;.*+(-5','&3!

'.!5'4&+!01./,'*.:!-.,'J.1/5&-+!-33*/'-,&2!51)13J5'E&!'55.&33:!-.2!+-+&57!-.,'J

.&1,+*)%'5!/7,*)5-3('/!-.,';*27J-33*/'-,&2!4-3/15','3!BY+&&2(-.!"#!$%&!

"WWWC8!9%'5&!,%&!,*='/',7!*0!DFQ!+&(-'.3!,*!;&!2&,&+('.&2!'.!,%&!%1(-.!

)*)15-,'*.:!',!3%*I3!.*!-))-+&.,!,*='/',7!'.!+*2&.,38!DKL!'3!I&55!,*5&+-,&2!'0!

,%&!-))+*)+'-,&!2'&,-+7!)+&/-1,'*.3!-+&!,-E&.:!-.2!%-3!;&&.!-4-'5-;5&!

/5'.'/-557!0*+!*4&+!`X!7&-+38!$%&+&0*+&:!DKL!-.2!DFQ!/*152!;&!'()*+,-.,!



! "`^!

,%&+-)&1,'/!,**53!'.!+&21/'.6!UU>NlY>J(&2'-,&2!.&1+*,*='/',7!'.!>A!-.2!'.!

*,%&+!)-,%*5*6'/-5!/*.2','*.38!H()*+,-.,57:!>A!3%-+&3!-!.1(;&+!*0!

)-,%*5*6'/-5!0&-,1+&3!-.2!+'3E!0-/,*+3!I',%!*,%&+!4-3/15-+!2'3*+2&+3!B31/%!-3!

-,%&+*3/5&+*3'3!-.2!2'-;&,&3!(&55',13C!BM&33'&+!#XXRC:!-.2!UU>N!)-,%*5*67!

(-7!V1',&!)*33';57!;&!-!/*((*.!5'.E!;&,I&&.!,%&3&!2'3*+2&+3!Bc1!#XX"C8!

9%'5&!DKL!-.2!DFQ!I*152!.*,!)+*4'2&!-!g/1+&h!0*+!>A!*+!*,%&+!2'3&-3&3!

+&5-,&2!,*!-;.*+(-5','&3!'.!,%&!UU>N!)-,%I-7:!(-'.,-'.'.6!2+16!5&4&53!/*152!

+&21/&!,%&!,*='/!&00&/,3!*0!&=/&33'4&!-52&%72&3:!+&21/'.6!.&1+*,*='/',7!-.2!

)+&31(-;57!,%&!;&%-4'*1+-5!-.2!)37/%*5*6'/-5!37(),*(3!-33*/'-,&2!I',%!

,%&3&!2'3&-3&38!!!

!

A*A!('2'(',"'?!

P**(3(-:!Y8:!A&+E3:!Y8Q8M8:!4-.!2&.!M&'+-/E&+:!>8Q8:!M-.!'.e,j&52:!>8!-.2!
U/%-5&E-():!M8!B"WW`C8!D5-3(-!3&('/-+;-?'2&J3&.3','4&!-('.&!
*='2-3&!-/,'4',7!'3!&5&4-,&2!'.!2'-;&,&3!(&55',13!-.2!/*++&5-,&3!I',%!
657/*375-,&2!%-&(*565*;'.8!I%'(!B1'!dd_!\b`JW8!

P**(3(-:!Y8:!4-.!j&52%1'3&.:!A8f8:!2&!]-(:!D8f8:!M-.!'.e,j&52:!>8:!M*3,&+2:!>8:!
K'&:!]8H8!-.2!U/%-5&E-():!M8>8!B"WWbC8!D5-3(-!3&('/-+;-?'2&J3&.3','4&!
-('.&!*='2-3&!'3!&5&4-,&2!'.!)-,'&.,3!I',%!/*.6&3,'4&!%&-+,!0-'51+&8!
I$+3'*)$81!0"8!RR_!RdbJW"8!

P1+/%-(:!D8S8:!]-('.3E-3:!K8M8:!Y*.,-'.&:!Y8Z8:!D&,&+3&.:!A8Z8!-.2!D7E&:!U8M8!
B#XX#C8!>52&%72&J3&V1&3,&+'.6!2+163_!,**53!0*+!3,127'.6!)+*,&'.!
2-(-6&!;7!5')'2!)&+*='2-,'*.!)+*21/,38!D*L'1*%*F?!"d"J"d#_!##WJR\8!

S%&.:!]8:!]-?-/%E*4:!M8!-.2!c1:!D8Q8!B#XXbC8!F00&/,!*0!-52&%72&3!2&+'4&2!0+*(!
*='2-,'4&!2&-('.-,'*.!-.2!*='2-,'4&!3,+&33!*.!;&,-J-(75*'2!
-66+&6-,'*.<!)-,%*5*6'/-5!'()5'/-,'*.3!,*!>5?%&'(&+e3!2'3&-3&8!C!>",+$%!
D+$(8:!""^_!dR`JW8!

S%&.:!]8:!M-5&7:!f8!-.2!c1:!D8Q8!B#XX\C8!D*,&.,'-5!'()5'/-,'*.3!*0!&.2*6&.*13!
-52&%72&3!'.!qJ-(75*'2!('30*52'.6:!*5'6*(&+'?-,'*.!-.2!
0';+'55*6&.&3'38!C!>",+*19":!WW_!"^"RJ#^8!

S5'.&3/%('2,:!P8j8!-.2!Q*+',-:!>8!B"W\W-C8!$%&!(*.*-('.&!*='2-3&!/-,-57?&2!
2&6+-2-,'*.!*0!)%&.&5?'.&J5J"^S:!-.!'++&4&+3';5&!'.%';',*+!*0!
(*.*-('.&!*='2-3&JJH8!U,12'&3!'.!4',+*8!6'*19":!E9$+:$1*%!"d_!"X""J
#X8!



! "``!

S5'.&3/%('2,:!P8j8!-.2!Q*+',-:!>8!B"W\W;C8!$%&!(*.*-('.&!*='2-3&!/-,-57?&2!
2&6+-2-,'*.!*0!)%&.&5?'.&J5J"^S:!-.!'++&4&+3';5&!'.%';',*+!*0!
(*.*-('.&!*='2-3&JJHH8!U,12'&3!'.!4'4*8!6'*19":!E9$+:$1*%!"d_!"X#"J
d8!

2&5!M-+!Q&+.-.2&?:!M8:!F3,&;-.:!M8:!U?-;*:!D8:!P*-2-:!M8!-.2!a.?&,-:!M8!
B#XX`C8!Q1(-.!)5-3(-!3&('/-+;-?'2&!3&.3','4&!-('.&!*='2-3&!BUU>NC:!
;&,-J-(75*'2!)+*,&'.!-.2!-6'.68!>",+*81'!A"##!Rd^_!"dRJb8!

F55'3:!F8M8!B#XXbC8!Z&-/,'4&!/-+;*.753!-.2!*='2-,'4&!3,+&33_!)*,&.,'-5!0*+!
,%&+-)&1,'/!'.,&+4&.,'*.8!E9$+:$1*%!D9"+!""`_!"RJ#^8!

F3,&+;-1&+:!Q8:!U/%-1+:!Z8f8!-.2!L*55.&+:!Q8!B"WW"C8!S%&('3,+7!-.2!
;'*/%&('3,+7!*0!^J%72+*=7.*.&.-5:!(-5*.-52&%72&!-.2!+&5-,&2!
-52&%72&38!O+""!0$3'1!6'*%!K"3!""_!d"J"#d8!

Y&++&+:!H8:!K'?/-.*:!f8M8:!Q&+.-.2&?:!M8!-.2!a.?&,-:!M8!B#XX#C8!N4&+&=)+&33'*.!
*0!3&('/-+;-?'2&!3&.3','4&!-('.&!*='2-3&!'.!,%&!/&+&;+-5!;5**2!4&33&53!
'.!)-,'&.,3!I',%!>5?%&'(&+e3!2'3&-3&!-.2!/&+&;+-5!-1,*3*(-5!2*('.-.,!
-+,&+'*)-,%7!I',%!31;/*+,'/-5!'.0-+/,3!-.2!5&1E*&./&)%-5*)-,%78!
>",+*81'!A"##!R#"_!#"J^8!

Y+&&2(-.:!P8H8:!91&+,%:!f8D8:!S-+,I+'6%,:!]8:!P-'.:!Z8D8:!A'))&:!U8:!Q&+3%*.:!]8:!
M**+-2'-.:!>8A8!-.2!U)'.*I',?:!P8U8!B"WWWC8!A&3'6.!-.2!;-3&5'.&!
/%-+-/,&+'3,'/3!0*+!,%&!-('.*61-.'2'.&!S5'.'/-5!$+'-5!'.!N4&+,!$7)&!#!
A'-;&,'/!T&)%+*)-,%7!B>S$HNT!HHC8!I*(#+*%!I%'(!D+'$%8!#X_!^WRJ`"X8!

O-54-.':!U8:!S*-,+'&1=:!S8:!F5;-?:!M8:!O+-?'2&:!M8Q8:!$%'&+3:!f8S8:!D-+'.':!>8:!
a/%'2-:!]8:!]-(-+:!T8:!Z*3,-'.6:!K8:!P-5,-3:!M8:!U-54-7+&:!Z8!-.2!T&6+&J
U-54-7+&:!>8!B#XXdC8!S-+;*.75!3/-4&.6&+!-.2!-.,'-,%&+*6&.'/!&00&/,3!*0!
%72+-?'.&!2&+'4-,'4&38!O+""!0$3'1!6'*%!K"38!

O1;'3.&JQ-;&+5&:!A8:!Q'55:!98:!]-?-/%E*4:!M8:!Z'/%-+23*.:!f8U8!-.2!c1:!D8Q8!
B#XX^C8!D+*,&'.!/+*33J5'.E-6&!'.21/&2!;7!0*+(-52&%72&!2&+'4&2!0+*(!
3&('/-+;-?'2&J3&.3','4&!-('.&!*='2-3&J(&2'-,&2!2&-('.-,'*.!*0!
(&,%75-('.&8!C!E9$+:$1*%!MLG!D9"+!R"X_!""#`JR#8!

Q*5,:!>8:!P&++7:!M8A8!-.2!P*15,*.:!>8>8!B#XX^C8!N.!,%&!;'.2'.6!*0!(*.*-('.&!
*='2-3&!'.%';',*+3!,*!3*(&!3',&3!2'3,'./,!0+*(!,%&!M>N!-/,'4&!3',&:!-.2!
&00&/,3!,%&+&;7!&5'/',&28!>",+*#*L'1*%*F?!#`_!#`"J\\8!

Q*5,:!>8!-.2!D-5/'/:!M8M8!B#XX\C8!>!)&+*='2-3&J/*1)5&2!/*.,'.1*13!
-;3*+;-./&!)5-,&J+&-2&+!-33-7!0*+!05-4'.!(*.*-('.&!*='2-3&3:!
/*))&+J/*.,-'.'.6!-('.&!*='2-3&3!-.2!+&5-,&2!&.?7(&38!>$#!E+*#*1!"_!
#^WdJ`X`8!



! "`\!

f'-.6:!L8f8:!Z'/%-+23*.:!f8U8!-.2!c1:!D8Q8!B#XXdC8!$%&!/*.,+';1,'*.!*0!/&+&;+-5!
4-3/15-+!3&('/-+;-?'2&J3&.3','4&!-('.&!*='2-3&!,*!/&+&;+-5!-(75*'2!
-.6'*)-,%7!'.!>5?%&'(&+e3!2'3&-3&8!>",+*G$#9*%!5GG%!>",+*7'*%!R^_!
"W^J#X^8!

]-+-2':!H8:!M&3?-+*3:!L8:!S3-.7':!>8:!U?*(;-,%7:!$8:!Q*33?10-513':!T8:!Z*('/3:!K8!
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! "\^!

B%*(*6&.'?&2!'.!`!4*51(&3!'/&J/*52!22Q#NC!I&+&!01+,%&+!2'51,&2!;7!-!0-/,*+!

*0!#!'.!%*(*6&.'?'.6!(&2'1(8!$'331&!%*(*6&.-,&!B"X!µ5C!-.2!#X!µ5!*0!

'./1;-,'*.!(&2'1(!I&+&!-22&2!,*!('/+*016&!,1;&3!*.!'/&:!I%'/%!I&+&!,%&.!

'./1;-,&2!-,!Rb°S!0*+!RX!('.1,&38!22Q#N!B"X!µ5C!I-3!-22&2!'.3,&-2!*0!,'331&!

%*(*6&.-,&!0*+!;5-.E38!$%&!+&-/,'*.!I-3!,&+('.-,&2!;7!)5-/'.6!,%&!

('/+*016&!,1;&3!*.!'/&!-.2!-22'.6!"XX!µ5!*0!,%&!)+&4'*1357J)+&)-+&2!5'V1'2!

-.'*.!&=/%-.6&+!,+'J.J*/,75-('.&!B$N>C!B)+&)-+-,'*.!2&3/+';&2!;&5*IC8!

$1;&3!I&+&!/-))&2:!4*+,&=&2!-.2!/&.,+'016&2!-,!^°S!0*+!#!('.1,&3!-,!"RXXX!

68!Y*55*I'.6!/&.,+'016-,'*.:!R`!µ5!*0!,%&!*+6-.'/!5-7&+!I-3!2+-I.!*00!-.2!

-22&2!,*!3/'.,'55-,'*.!4'-53!/*.,-'.'.6!^(5!*0!3/'.,'55-,'*.!051'2!BP&/E(-.!

S*15,&+!Z&-27U-0&&!5'V1'2!3/'.,'55-,'*.!/*/E,-'5C8!Z-2'*-/,'4',7!B2)(C!I-3!

/*1.,&2!0*+!R!('.1,&3!13'.6!-!5'V1'2!3/'.,'55-,'*.!/*1.,&+!BP&/E(-.!KU!b`XXC8!!

$%&!%*(*6&.'?'.6!(&2'1(!I-3!/*()*3&2!*0!^Xk!4*51(&l4*51(&!B4l4C!

657/&+*5:!#k!4l4!$+',*.!pJ"XX:!#!(M!651,-,%'*.&:!#!µM!)7+'2*=-5!)%*3)%-,&:!

#!(M!3*2'1(!&,%75&.&2'-('.&,&,+--/&,'/!-/'2!BT-FA$>C!-.2!"X!(M!]#QDN^!

'.!22Q#N8!$%&!)Q!I-3!-2G13,&2!,*!b8^!13'.6!65-/'-5!-/&,'/!-/'28!$%&!'./1;-,'*.!

(&2'1(!I-3!/*()*3&2!*0!"!µ5!*0!RQJO>P>!B"!µS'C:!#^d!(M!$+'3:!`!(M!.*.J

+-2'*5-;&55&2!O>P>:!`!(M!#JE&,*651,-+-,&:!"(M!T>A!-.2!"!(M!

-('.*&,%75'3*,%'*51+*.'1(!;+*('2&!'.!22Q#N8!$%&!$N>!I-3!)+&)-+&2!-3!

0*55*I3_!#8#!(5!*0!$N>!/*(;'.&2!I',%!##8d!(5!*0!&,%75!-/&,-,&!I-3!-22&2!,*!

^W8#!(5!*0!22Q#N!-.2!d`X!µ5!)%*3)%*+'/!-/'28!$%&!+&315,-.,!('=,1+&!I-3!

3%-E&.!0*+!^!('.1,&3!-.2!/&.,+'016&2!-,!dR^!6!0*+!"X!('.1,&3:!-.2!,%&!

*+6-.'/!5-7&+!I-3!+&,-'.&28!!

!

C*4*@%BC%-,-8!MHMTUL6L!QR!=$/!MOI6V6IU!

M>N!-/,'4',7!I-3!2&,&+('.&2!13'.6!-!(*2'0'&2!)+*,*/*5!2&3/+';&2!;7!

K75&3!-.2!S-55'.6%-(!B"Wd#C8!P+-'.!%*(*6&.-,&3!'.!`!4*51(&3!22Q#N!I&+&!

01+,%&+!2'51,&2!;7!-!0-/,*+!*0!"\!'.!X8#M!)*,-33'1(!)%*3)%-,&!;100&+!

B-2G13,&2!,*!)Q!b8dC8!H.!;*+*3'5'/-,&!65-33!/15,1+&!,1;&3!*.!'/&:!`Xµ5!,'331&!

%*(*6&.-,&!-.2!`Xµ5!*0!-))+*)+'-,&!+-2'*5-;&55&2!31;3,+-,&!I&+&!('=&28!$*!



! "\`!

,%&!;5-.E3:!"X!µ5!RM!%72+*/%5*+'/!-/'2!BQS5C!I-3!-53*!-22&2!,*!)+&4&.,!,%&!

+&-/,'*.!0+*(!)+*/&&2'.68!$1;&3!I&+&!0513%&2!I',%!N#:!3,*))&+&2!V1'/E57!-.2!

'./1;-,&2!'.!-!I-,&+!;-,%!-,!Rb°S!0*+!"X!('.1,&38!$1;&3!I&+&!,%&.!)5-/&2!*.!

'/&!-.2!"X!µ5!RM!QS5!I&+&!-22&2!,*!,%&!+&3,!*0!,%&!,1;&38!>0,&+!,%&!-22','*.!*0!

"!(5!&,%75!-/&,-,&l,*51&.&!B"_"!4l4:!I-,&+J3-,1+-,&2C!B"!(5C:!,1;&3!I&+&!

4*+,&=&2!;+'&057!-.2!/&.,+'016&2!-,!5*I!3)&&2!B^bX!6C!0*+!RX!3&/*.238!>!

)*+,'*.!BbXX!µ5C!*0!,%&!*+6-.'/!5-7&+!I-3!,+-.30&++&2!'.,*!-!3/'.,'55-,'*.!4'-5!

/*.,-'.'.6!^!(5!3/'.,'55-,'*.!051'2!-.2!`X!µ5!65-/'-5!-/&,'/!-/'2:!-.2!

+-2'*-/,'4',7!B2)(C!I-3!/*1.,&2!0*+!R!('.1,&3!13'.6!-!3/'.,'55-,'*.!/*1.,&+8!!

Z-2'*5-;&55&2!`JQ$!B`J%72+*=7mOJRQn,+7),-('.&!/+&-,'.'.&!3150-,&C!-.2!

DF>!B!J)%&.75m"J"^Sn&,%75-('.&!/%5*+'2&C!I&+&!13&2!-3!31;3,+-,&3!0*+!M>NJ

>!-.2!M>NJP:!+&3)&/,'4&578!A1&!,*!,%&!%'6%!3)&/'0'/!-/,'4',7!*0!,%&!3,*/E!

+-2'*5-;&55&2!31;3,+-,&3:!3,*/E3!I&+&!2'51,&2!I',%!,%&'+!+&3)&/,'4&!1.5-;&55&2!

-('.&3:!6'4'.6!0'.-5!2'51,'*.3!*0!`X!(M:!"!µS'lµ(*5!0*+!`JQ$!-.2!"X!(M:!"!

µS'lµ(*5!0*+!DF>8!$%&3&!2'51,&2!3,*/E3!I&+&!01+,%&+!2'51,&2!'.!X8#M!

)*,-33'1(!)%*3)%-,&!B"l"XXC!0*+!,%&!-33-78!!

!

C*4*A%BC%-,-8!MHMTUL6L!QR!MN6HQ!MO6J!T:V:TL!

P+-'.!5&4&53!*0!,%&!-('.*!-/'23!O>P>:!-5-.'.&:!651,-(-,&:!657/'.&:!KJ!-.2!

AJ3&+'.&:!,-1+'.&:!651,-('.&!-.2!-+6'.'.&!B>ZOC!I&+&!2&,&+('.&2!13'.6!-!

(*2'0'&2!)+*/&21+&!)+&4'*1357!2&3/+';&2!;7!O+-.,!"#!$%!B#XX\C!0*+!,%&!

V1-.,'0'/-,'*.!*0!-('.*!-/'23!13'.6!QDKS!/*(;'.&2!I',%!051*+&3/&./&!

2&,&/,'*.:!0*55*I'.6!2&+'4-,'?-,'*.!I',%!051*+-52&%72&!+&-6&.,!m*J

)%,%-52'-52&%72&!BND>Cn!-.2!'3*;1,7+75JKJ/73,&'.&!BHPKSC8!$%&!)+*/&21+&!'3!

2&3/+';&2!'.!U&/,'*.!#8#8!!

!

C*4*C%BC%-,-8!MHMTUL6L!QR!]6Q7:H6O!MN6H:L!

P+-'.!5&4&53!*0!,%&!;'*6&.'/!-('.&3!.*+-2+&.-5'.&!BT>C:!2*)-('.&!BA>C!

-.2!',3!(&,-;*5',&3!R:^J2'%72+*=7)%&.75-/&,'/!-/'2!BAND>SC!-.2!

%*(*4-.'55'/!-/'2!BQj>C:!-.2!3&+*,*.'.!B`JQ$C!-.2!',3!(&,-;*5',&!`J



! "\\!

%72+*=7'.2*5&-/&,'/!-/'2!B`JQH>>C!I&+&!(&-31+&2!13'.6!-!)+*/&21+&!

2&3/+';&2!;7!P-E&+!"#!$%!B"WdbC8!$'331&!%*(*6&.-,&3!B'.!`!4*51(&3!*0!

22Q#NC!I&+&!01+,%&+!2'51,&2!;7!-!0-/,*+!*0!"X!'.!'/&J/*52!"T!)&+/%5*+'/!-/'2!

/*.,-'.'.6!"X(6!FA$>l"XX(5!-.2!X8X`!(M!-3/*+;'/!-/'2:!-.2!3-()5&3!I&+&!

/&.,+'016&2!0*+!^!('.1,&3!-,!"R:XXX6!-,!^°S8!$%&!31)&+.-,-.,!I-3!,+-.30&++&2!

,*!QDKS!4'-53!-.2!'.G&/,&2!*.,*!,%&!-.-57,'/-5!/*51(.:!-.!>,5-.,'3!2S"d!Rv(!

BR8X!=!"XX((C!/*51(.!/*..&/,&2!,*!-.!>,5-.,'3!2S"d!61-+2!/*51(.8!$%&!

(*;'5&!)%-3&!/*.3'3,'.6!*0!``(M!T-Q#DN^�Q#N:!X8d`(M!3*2'1(!*/,75!

3150-,&:!X8Rb(M!T-FA$>!-.2!dk!-/&,*.',+'5&!I-3!0'5,&+&2!,%+*16%!-!X8#v(!

0'5,&+!-0,&+!,%&!)Q!I-3!-2G13,&2!,*!#8W!I',%!)%*3)%*+'/!-/'28!$%&!(*;'5&!)%-3&!

I-3!)1()&2!,%+*16%!,%&!373,&(!-,!-!05*I!+-,&!*0!X8R!(5l('.1,&8!$%&!4*5,-6&!

*.!,%&!FSA!I-3!3&,!,*!X8b`j8!

!

C*4*G!$HMTUL6L!QR!%9%'#c!J6%9%'#!MHJ!%'#!T:V:TL!6H!]9M6H!

$%&!)+*/&21+&!0*+!(&-31+'.6!D+DFQ!-.2!2'D+DFQ!5&4&53!'.!2+16J,+&-,&2!

;+-'.3!I-3!,%&!3-(&!-3!0*+!,%&!;'*6&.'/!-('.&3!-33-7!I',%!,%&!0*55*I'.6!

&=/&),'*.3_!B"C!-0,&+!2'51,'.6!,%&!;+-'.!3-()5&3!'.!"T!)&+/%5*+'/!-/'2:!,%&!

3-()5&3!I&+&!/&.,+'016&2!0*+!`!('.1,&3!-,!"`XXX6!-.2!^°S<!-.2!B#C!,%&!)Q!*0!

,%&!(*;'5&!)%-3&!I-3!-2G13,&2!,*!R8b8!$%&!3,+1/,1+&3!*0!,%&!DFQ!-.-5*63!I&+&!

/*.0'+(&2!13'.6!OSJ(-33!3)&/,+*(&,+7!BMUC8!$%&!)+*/&21+&!0*+!,%&!

2&,&+('.-,'*.!*0!;+-'.!DFQ!5&4&53!I-3!2&3/+';&2!'.!U&/,'*.!#8#8!

!

C*4*W!$HMTUL6L!QR!%'#!T:V:TL!6H!]9M6H!

P+-'.!5&4&53!*0!DFQ!I&+&!(&-31+&2!13'.6!,%&!3&/*.2!%-50!*0!,%&!,+&-,&2!

;+-'.38!$%&!)+*/&21+&!0*+!,%&!-.-573'3!*0!DFQ!I-3!2&3/+';&2!U&/,'*.!#8#8#8!!

!

C*4*W!?IMI6LI6OL!

A-,-!I&+&!-.-57?&2!;7!-.-573'3!*0!4-+'-./&!B>TNj>C:!0*55*I&2!;7!,%&!

T&I(-.J]&153!,&3,8!U,-,'3,'/-5!3'6.'0'/-./&!I-3!&3,-;5'3%&2!13'.6!-!

)+*;-;'5',7!4-51&!*0!zX8X`8!!



! "\b!

!

C*<!('?1-&?!

C*<*)!BC%-,-8!MHMTUL6L!QR!+$5$;&!MOI6V6IU!!!

H.!,%&!,'(&!3,127:!DFQ!3'6.'0'/-.,57!+&21/&2!O>P>J$!-/,'4',7!-,!-55!,'(&!

)*'.,3!,&3,&2<!-/,'4',7!I-3!+&21/&2!,*!b`k!*0!/*.,+*53!-,!"!%*1+!)*3,J

'.G&/,'*.:!\\k!*0!/*.,+*53!-,!R!-.2!\!%*1+3!)*3,J'.G&/,'*.:!-.2!-/,'4',7!

+&(-'.&2!'.%';',&2!"#!%*1+3!-0,&+!DFQ!'.G&/,'*.!BbXk!*0!/*.,+*5C8!$%&!2&6+&&!

*0!O>P>J$!'.%';','*.!;7!DFQ!-,!,%'3!2*3&!'3!/*.3'3,&.,!I',%!)+&4'*13!2-,-!

BD-35-I3E'!"#!$%&!#XX"C8!D+DFQ!-.2!2'D+DFQ!-53*!2&/+&-3&2!O>P>J$!-/,'4',7!

-,!":!R!-.2!\!%*1+3!0*55*I'.6!2+16!-2('.'3,+-,'*.:!-5,%*16%!,%&!'.%';',*+7!

&00&/,!I-3!3'6.'0'/-.,57!I&-E&+!,%-.!,%-,!*;3&+4&2!0*55*I'.6!DFQ!

-2('.'3,+-,'*.!-,!\!%*1+3!0*+!D+DFQ!-.2!R!-.2!\!%*1+3!0*+!2'D+DFQ!BD+DFQ!

'.%';',&2!O>P>J$!,*!bRk:!b\k!-.2!bbk!*0!/*.,+*5!-,!":!R!-.2!\!%*1+3!

+&3)&/,'4&57:!-.2!2'D+DFQ!'.%';',&2!O>P>J$!,*!d\k!*0!/*.,+*5!-,!":!R!-.2!\!

%*1+3!-0,&+!'.G&/,'*.C8!O>P>J$!-/,'4',7!I-3!.*,!'.%';',&2!-,!"#!%*1+3!

0*55*I'.6!D+DFQ!-.2!2'D+DFQ!'.G&/,'*.8!$%&3&!+&315,3!-+&!3%*I.!'.!Y'61+&!\J

#8!!

H.!,%&!2*3&!3,127:!D+DFQ!3'6.'0'/-.,57!'.%';',&2!O>P>J$!-,!;*,%!,%&!5*I!

2*3&!B"W8#`!(6lE6C!-.2!,%&!%'6%!2*3&!Bbb!(6lE6C:!+&21/'.6!&.?7(&!-/,'4',7!

,*!bdk!-.2!\`k!*0!/*.,+*5:!+&3)&/,'4&578!2'D+DFQ!-53*!'.%';',&2!O>P>J$!-,!

,%&!5*I!2*3&!B#R8`!(6lE6C!-.2!%'6%!2*3&!BW^!(6lE6C:!I%&+&!O>P>J$!-/,'4',7!

I-3!+&21/&2!,*!dXk!-.2!\`k!*0!/*.,+*5:!+&3)&/,'4&578!$%&3&!+&315,3!-+&!

3%*I.!'.!Y'61+&!\JR8!!

!

C*<*4!BC%-,-8!MHMTUL6L!QR!=$/!MOI6V6IU!

DFQ!%-3!;&&.!3%*I.!)+&4'*1357!,*!%-4&!*.57!-!I&-E:!,+-.3'&.,!&00&/,!*.!

M>NJ>!-.2!JP!-/,'4',7!"L!)')*!BD-35-I3E'!"#!$%&!#XX"C:!-.2!'.!,%&!,'(&!3,127:!

DFQ!2'2!.*,!-5,&+!,%&!-/,'4',7!*0!&',%&+!M>NJ>!*+!JP!'.!;+-'.!,'331&!,-E&.!0+*(!!

!

!



! "\d!
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!

26789:!C;48!$'(&J2&)&.2&./&!3,127!*0!DFQ!BRX!(6lE6C:!D+DFQ!BRd8`!(6lE6C!
-.2!2'D+DFQ!B^b!(6lE6C!*.!O>P>J$!-/,'4',7!"L!)')*8!.!w!^J`!0*+!&-/%!6+*1)8!
Z&315,3!-+&!&=)+&33&2!-3!(&-.!k!/*.,+*5!±!UFM8!y!2&.*,&3!)!z!X8X`!/*()-+&2!
,*!4&%'/5&!/*.,+*53<!�!2&.*,&3!)!z!X8X`!/*()-+&2!,*!DFQ<!�!2&.*,&3!)!�!X8X`!
/*()-+&2!,*!DFQ8!!

!

!

!

!

!

!
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!
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!

26789:!C;<*!A*3&J2&)&.2&./&!3,127!*0!D+DFQ!B5&0,C!-.2!2'D+DFQ!B+'6%,C!*.!
,%&!-/,'4',7!*0!O>P>J$!-,!R!%*1+3!"L!)')*8!.!w!^J`!0*+!&-/%!6+*1)8!Z&315,3!-+&!
&=)+&33&2!-3!(&-.!k!*0!/*.,+*5!±!UFM8!y!2&.*,&3!)!z!X8X`!/*()-+&2!,*!
4&%'/5&!/*.,+*538!!

!
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! "bX!

DFQJ,+&-,&2!+-,38!D+DFQ!%-2!-!I&-E:!,+-.3'&.,!&00&/,!*.!M>NJ>:!3'6.'0'/-.,57!

+&21/'.6!-/,'4',7!-,!R!-.2!\!%*1+3!0*55*I'.6!2+16!-2('.'3,+-,'*.!,*!bdk!-.2!

bXk!*0!/*.,+*5!4-51&3:!+&3)&/,'4&57:!-.2!2'D+DFQ!2'2!.*,!3'6.'0'/-.,57!-5,&+!

M>NJ>!-/,'4',7!-,!-.7!,'(&!)*'.,!,&3,&28!H.!/*.,+-3,:!;*,%!D+DFQ!-.2!2'D+DFQ!!

%-2!+&5-,'4&57!(-+E&2!'.%';',*+7!&00&/,3!*.!M>NJP!-/,'4',7:!3'6.'0'/-.,57!

+&21/'.6!M>NJP!-/,'4',7!-,!-55!,'(&!)*'.,3!,&3,&2!B&=/&),!0*+!2'D+DFQ!-,!"!

%*1+:!I%'/%!2'2!.*,!+&-/%!3,-,'3,'/-5!3'6.'0'/-./&C8!$%&3&!&00&/,3!I&+&!

)-+,'/15-+57!)+*.*1./&2!-,!\!-.2!"#!%*1+3!0*55*I'.6!2+16!'.G&/,'*.:!I%&+&!

M>NJP!-/,'4',7!I-3!+&21/&2!;7!D+DFQ!,*!#^k!-.2!#Wk!*0!/*.,+*5!-,!\!-.2!"#!

%*1+3!B+&3)&/,'4&57C!-.2!;7!2'D+DFQ!,*!`dk!-.2!#`k!*0!/*.,+*5!-,!\!-.2!"#!

%*1+3!B+&3)&/,'4&57C8!

H.!,%&!2*3&!3,127:!D+DFQ!'.%';',&2!;*,%!M>NJ>!-.2!JP!-,!,%&!%'6%!2*3&!

Bbb8X!(6lE6C:!'.%';','.6!M>NJ>!,*!\^k!*0!/*.,+*5!-.2!M>NJP!,*!Rdk!*0!

/*.,+*5<!D+DFQ!-,!,%&!5*I!2*3&!B"W8#`!(6lE6C!2'2!.*,!3'6.'0'/-.,57!'.%';',!

&',%&+!M>N!'3*0*+(38!2'D+DFQ!3'6.'0'/-.,57!'.%';',&2!M>NJP!-,!,%&!%'6%!2*3&:!

+&21/'.6!,%&!&.?7(&!-/,'4',7!,*!\bk!*0!/*.,+*5<!M>NJP!I-3!.*,!'.%';',&2!;7!

,%&!5*I!2*3&!*0!2'D+DFQ:!-.2!M>NJ>!I-3!.*,!'.%';',&2!;7!&',%&+!2+16!2*3&8!

$%&3&!+&315,3!-+&!3%*I.!'.!Y'61+&3!\J^!,*!\Jb8!!

!

C*<*<!BC%-,-8!MHMTUL6L!QR!MN6HQ!MO6J!T:V:TL!

S*.3'3,&.,!I',%!*1+!)+&4'*13!0'.2'.63!BD-35-I3E'!"#!$%&!#XX"C:!,%&!"L!)')*!

,'(&!3,12'&3!2&(*.3,+-,&2!,%-,!DFQ!3'6.'0'/-.,57!'./+&-3&2!;+-'.!O>P>!-.2!

>K>!5&4&53!-,!-55!,'(&)*'.,3!B&=/&),!0*+!>K>!-,!"!%*1+C!0*55*I'.6!2+16!

-2('.'3,+-,'*.8!F5&4-,'*.3!'.!;+-'.!O>P>!-.2!>K>!I&+&!6+&-,&3,!-,!R!%*1+3!

0*55*I'.6!DFQ!'.G&/,'*.:!+&-/%'.6!^"dk!-.2!^dWk!*0!/*.,+*5!4-51&3:!

+&3)&/,'4&578!DFQ!2'2!.*,!3'6.'0'/-.,57!-5,&+!;+-'.!651,-(-,&!*+!657/'.&:!.*+!

2'2!',!-00&/,!;+-'.!5&4&53!*0!AJ3&+'.&!*+!KJ3&+'.&!-,!-.7!,'(&)*'.,!+&5-,'4&!,*!

/*.,+*538!>!,+-.3'&.,!2&/+&-3&!'.!;+-'.!651,-('.&!I-3!*;3&+4&2!-,!R!%*1+3!

0*55*I'.6!DFQ!'.G&/,'*.:!I%&+&!651,-('.&!I-3!2&/+&-3&2!,*!\Rk!*0!/*.,+*5!

4-51&3<!,%'3!&00&/,!*.!651,-('.&!'3!/*.3'3,&.,!I',%!)+&4'*13!0'.2'.63!!
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26789:!C;@*!$'(&J2&)&.2&./&!3,127!*0!DFQ!BRX!(6lE6C:!D+DFQ!BRd8`!(6lE6C!
-.2!2'D+DFQ!B^b!(6lE6C!*.!M>NJ>!-/,'4',7!"L!)')*8!.!!w!RJ`!0*+!&-/%!6+*1)8!
Z&315,3!-+&!&=)+&33&2!-3!(&-.!k!/*.,+*5!±!UFM8!y!2&.*,&3!)!z!X8X`!/*()-+&2!
,*!4&%'/5&!/*.,+*53<!�!2&.*,&3!)!z!X8X`!/*()-+&2!,*!DFQ8!!
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26789:!C;A8!A*3&J2&)&.2&./&!3,127!*0!D+DFQ!B5&0,C!-.2!2'D+DFQ!B+'6%,C!*.!
,%&!-/,'4',7!*0!M>NJ>!-,!R!%*1+3!"L!)')*8!.!!w!RJ`!0*+!&-/%!6+*1)8!Z&315,3!-+&!
&=)+&33&2!-3!(&-.!k!/*.,+*5!±!UFM8!y!2&.*,&3!)!z!X8X`!/*()-+&2!,*!4&%'/5&!
/*.,+*538!!

!

!

!

!

MAO-A

19.25 38.5 77.0
0

25

50

75

100

*
*

PrPEH dose (mg/kg)

A
c

ti
v

it
y

 (
%

 c
o

n
tr

o
l)

MAO-A

23.5 47.0 94.0
0

25

50

75

100

diPrPEH dose (mg/kg)

A
c

ti
v

it
y

 (
%

 c
o

n
tr

o
l)



! "bR!

!

!

!

!

!

!

!

!

!

!

!

!

26789:!C;C8!$'(&J2&)&.2&./&!3,127!*0!DFQ!BRX!(6lE6C:!D+DFQ!BRd8`!(6lE6C!
-.2!2'D+DFQ!B^b!(6lE6C!*.!M>NJP!-/,'4',7!"L!)')*8!.!w!RJ`!0*+!&-/%!6+*1)8!
Z&315,3!-+&!&=)+&33&2!-3!(&-.!k!/*.,+*5!±!UFM8!y!2&.*,&3!)!z!X8X`!/*()-+&2!
,*!4&%'/5&!/*.,+*53<!�!2&.*,&3!)!z!X8X`!/*()-+&2!,*!DFQ8!!
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26789:!C;G8!A*3&J2&)&.2&./&!3,127!*0!D+DFQ!B5&0,C!-.2!2'D+DFQ!B+'6%,C!*.!
,%&!-/,'4',7!*0!M>NJP!-,!R!%*1+3!"L!)')*8!.!!w!RJ`!0*+!&-/%!6+*1)8!Z&315,3!-+&!
&=)+&33&2!-3!(&-.!k!/*.,+*5!±!UFM8!y!2&.*,&3!)!z!X8X`!/*()-+&2!,*!4&%'/5&!
/*.,+*538!!
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! "b`!

BD-35-I3E'!"WWdC8!DFQ!-53*!3'6.'0'/-.,57!'./+&-3&2!;+-'.!,-1+'.&!-,!\!%*1+3!

)*3,J'.G&/,'*.!B'./+&-3'.6!,-1+'.&!,*!"#\k!*0!/*.,+*5C8!!

T&',%&+!D+DFQ!.*+!2'D+DFQ!3'6.'0'/-.,57!-5,&+&2!O>P>:!>K>!*+!

651,-(-,&!5&4&53!-,!-.7!,'(&!)*'.,!,&3,&28!Y1+,%&+:!%'6%!-.2!5*I!2*3&3!*0!

D+DFQ!Bbb!(6lE6!-.2!"W8#`!(6lE6:!+&3)&/,'4&57C!-.2!2'D+DFQ!BW^!(6lE6!

-.2!#R8`!(6lE6:!+&3)&/,'4&57C!-,!R!%*1+3!2'2!.*,!-00&/,!,%&!;+-'.!5&4&53!*0!

,%&3&!-('.*!-/'23!BY'61+&3!\Jd!,*!\J"RC8!Q*I&4&+:!'.,&+&3,'.657!D+DFQ!-.2!

2'D+DFQ!/-13&2!(-+E&2!'./+&-3&3!'.!;+-'.!657/'.&!5&4&53<!D+DFQ!3'6.'0'/-.,57!

'./+&-3&2!657/'.&!5&4&53!-,!":!R!-.2!\!%*1+3!)*3,J'.G&/,'*.:!)&-E'.6!-,!#"\k!*0!

/*.,+*5!-,!\!%*1+3:!-.2!2'D+DFQ!'./+&-3&2!657/'.&!5&4&53!-,!":!R:!\!-.2!"#!

%*1+3!)*3,J'.G&/,'*.:!)&-E'.6!-,!#^dk!*0!/*.,+*5!-,!"#!%*1+38!H.!,%&!2*3&!

3,127:!,%&!%'6%!2*3&!*0!D+DFQ!-,!R!%*1+3!'./+&-3&2!;+-'.!657/'.&!5&4&53!,*!

"b"k!*0!/*.,+*5!B/*()-+&2!,*!,%&!'./+&-3&3!&5'/',&2!;7!,%&!5*I!-.2!('225&!

2*3&3:!'./+&-3'.6!657/'.&!;7!"^Rk!-.2!"Rdk!*0!/*.,+*5:!+&3)&/,'4&57C8!$%&+&!

2'2!.*,!-))&-+!,*!;&!-.7!2*3&J2&)&.2&.,!&00&/,3!*0!2'D+DFQ!*.!,%&!&5&4-,'*.!

'.!;+-'.!657/'.&:!I',%!,%&!5*I:!('225&!-.2!%'6%!2*3&!&5&4-,'.6!;+-'.!5&4&53!;7!

"`#k:!"RWk!-.2!"`^k:!+&3)&/,'4&578!$%&3&!2-,-!-+&!3%*I.!'.!Y'61+&3!\Jd!,*!

\J"`8!!!

H.!,%&!,'(&!3,127:!D+DFQ!2'2!.*,!-00&/,!;+-'.!5&4&53!*0!KJ!*+!AJ3&+'.&!*+!

651,-('.&!-,!-.7!,'(&)*'.,:!-.2!,-1+'.&!I-3!3'6.'0'/-.,57!'./+&-3&2!*.57!-,!\!

%*1+3!)*3,J'.G&/,'*.!B'./+&-3'.6!,-1+'.&!5&4&53!,*!"#bk!*0!/*.,+*5C8!2'D+DFQ!

3'6.'0'/-.,57!2&/+&-3&2!KJ3&+'.&!-,!"!-.2!R!%*1+3!0*55*I'.6!2+16!'.G&/,'*.:!

2&/+&-3'.6!4-51&3!,*!\Rk!-.2!\bk!*0!/*.,+*5:!+&3)&/,'4&57:!;1,!2'2!.*,!-00&/,!

,%&!5&4&53!*0!AJ3&+'.&!:!,-1+'.&!*+!651,-('.&!-,!-.7!*0!,%&!,'(&)*'.,3!,&3,&28!

Z&315,3!0+*(!,%&!2*3&!3,127!+&4&-5&2!,%-,!-2('.'3,+-,'*.!*0!,%&!%'6%!-.2!5*I!

2*3&3!*0!;*,%!D+DFQ!-.2!2'D+DFQ!3'6.'0'/-.,57!2&/+&-3&2!;+-'.!5&4&53!*0!KJ

3&+'.&:!;1,!.*!*,%&+!/%-.6&3!I&+&!*;3&+4&2!'.!;+-'.!5&4&53!*0!AJ3&+'.&:!

,-1+'.&!*+!651,-('.&!I',%!&',%&+!-.-5*68!$%&3&!+&315,3!-+&!3%*I.!'.!Y'61+&3!

\J"\!,*!\J#R8!!
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26789:!C;W*!$'(&J2&)&.2&./&!3,127!*0!DFQ!BRX!(6lE6C:!D+DFQ!BRd8`!(6lE6C!
-.2!2'D+DFQ!B^b!(6lE6C!*.!;+-'.!5&4&53!*0!O>P>!'.!+-,38!.!!w!^J\!0*+!&-/%!
6+*1)8!Z&315,3!-+&!&=)+&33&2!-3!(&-.!k!/*.,+*5!x!UFM8!y!2&.*,&3!)!z!X8X`!
/*()-+&2!,*!4&%'/5&!/*.,+*53<!�!2&.*,&3!)!z!X8X`!/*()-+&2!,*!DFQ8!!
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26789:!C;Y*!A*3&J2&)&.2&./&!3,127!*0!D+DFQ!B5&0,C!-.2!2'D+DFQ!B+'6%,C!*.!
;+-'.!O>P>!5&4&53!-,!R!%*1+3!"L!)')*8!.!w!^J\!0*+!&-/%!6+*1)8!Z&315,3!-+&!
&=)+&33&2!-3!(&-.!k!/*.,+*5!±!UFM8!y!2&.*,&3!)!z!X8X`!/*()-+&2!,*!4&%'/5&!
/*.,+*538!!
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26789:!C;)`8!$'(&J2&)&.2&./&!3,127!*0!DFQ!BRX!(6lE6C:!D+DFQ!BRd8`!
(6lE6C!-.2!2'D+DFQ!B^b!(6lE6C!*.!;+-'.!5&4&53!*0!>K>!'.!+-,38!.!w!^J\!0*+!
&-/%!6+*1)8!Z&315,3!-+&!&=)+&33&2!-3!(&-.!k!/*.,+*5!x!UFM8!y!2&.*,&3!)!z!
X8X`!/*()-+&2!,*!4&%'/5&!/*.,+*53<!�!2&.*,&3!)!z!X8X`!/*()-+&2!,*!DFQ8!
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26789:!C;))8!A*3&J2&)&.2&./&!3,127!*0!D+DFQ!B5&0,C!-.2!2'D+DFQ!B+'6%,C!*.!
;+-'.!>K>!5&4&53!-,!R!%*1+3!"L!)')*8!.!w!^J\!0*+!&-/%!6+*1)8!Z&315,3!-+&!
&=)+&33&2!-3!(&-.!k!/*.,+*5!±!UFM8!y!2&.*,&3!)!z!X8X`!/*()-+&2!,*!4&%'/5&!
/*.,+*538!!
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26789:!C;)48!$'(&J2&)&.2&./&!3,127!*0!DFQ!BRX!(6lE6C:!D+DFQ!BRd8`!
(6lE6C!-.2!2'D+DFQ!B^b!(6lE6C!*.!;+-'.!5&4&53!*0!651,-(-,&!'.!+-,38!.!w!^J\!
0*+!&-/%!6+*1)8!!Z&315,3!-+&!&=)+&33&2!-3!(&-.!k!/*.,+*5!x!UFM8!y!2&.*,&3!)!
z!X8X`!/*()-+&2!,*!4&%'/5&!/*.,+*538!!
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26789:!C;)<8!A*3&J2&)&.2&./&!3,127!*0!D+DFQ!B5&0,C!-.2!2'D+DFQ!B+'6%,C!*.!
;+-'.!651,-(-,&!5&4&53!-,!R!%*1+3!"L!)')*8!.!w!^J\!0*+!&-/%!6+*1)8!Z&315,3!-+&!
&=)+&33&2!-3!(&-.!k!/*.,+*5!±!UFM8!y!2&.*,&3!)!z!X8X`!/*()-+&2!,*!4&%'/5&!
/*.,+*538!!
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26789:!C;)@8!$'(&J2&)&.2&./&!3,127!*0!DFQ!BRX!(6lE6C:!D+DFQ!BRd8`!
(6lE6C!-.2!2'D+DFQ!B^b!(6lE6C!*.!;+-'.!657/'.&!5&4&538!.!w!^J\!0*+!&-/%!
6+*1)8!Z&315,3!-+&!&=)+&33&2!-3!(&-.!k!/*.,+*5!x!UFM8!y!2&.*,&3!)!z!X8X`!
/*()-+&2!,*!4&%'/5&!/*.,+*53<!�!2&.*,&3!)!X8X`!/*()-+&2!,*!DFQ8!!
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26789:!C;)A8!A*3&J2&)&.2&./&!3,127!*0!D+DFQ!B5&0,C!-.2!2'D+DFQ!B+'6%,C!*.!
;+-'.!657/'.&!5&4&53!-,!R!%*1+3!"L!)')*8!.!w!^J\!0*+!&-/%!6+*1)8!Z&315,3!-+&!
&=)+&33&2!-3!(&-.!k!/*.,+*5!±!UFM8!y!2&.*,&3!)!z!X8X`!/*()-+&2!,*!4&%'/5&!
/*.,+*538!!
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26789:!C;)C8!$'(&J2&)&.2&./&!3,127!*0!DFQ!BRX!(6lE6C:!D+DFQ!BRd8`!
(6lE6C!-.2!2'D+DFQ!B^b!(6lE6C!*.!;+-'.!5&4&53!*0!KJ3&+'.&!'.!+-,38!.!w!^J\!
0*+!&-/%!6+*1)8!Z&315,3!-+&!&=)+&33&2!-3!(&-.!k!/*.,+*5!x!UFM8!y!2&.*,&3!)!z!
X8X`!/*()-+&2!,*!4&%'/5&!/*.,+*538!!
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26789:!C;)G*!A*3&J2&)&.2&./&!3,127!*0!D+DFQ!B5&0,C!-.2!2'D+DFQ!B+'6%,C!*.!
;+-'.!KJ3&+'.&!5&4&53!-,!R!%*1+3!"L!)')*8!.!w!^J\!0*+!&-/%!6+*1)8!Z&315,3!-+&!
&=)+&33&2!-3!(&-.!k!/*.,+*5!±!UFM8!y!2&.*,&3!)!z!X8X`!/*()-+&2!,*!4&%'/5&!
/*.,+*538!!
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26789:!C;)W*!$'(&J2&)&.2&./&!3,127!*0!DFQ!BRX!(6lE6C:!D+DFQ!BRd8`!
(6lE6C!-.2!2'D+DFQ!B^b!(6lE6C!*.!;+-'.!5&4&53!*0!AJ3&+'.&!'.!+-,38!.!w!^J\!
0*+!&-/%!6+*1)8!Z&315,3!-+&!&=)+&33&2!-3!(&-.!k!/*.,+*5!x!UFM8!y!2&.*,&3!)!z!
X8X`!/*()-+&2!,*!4&%'/5&!/*.,+*538!!
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26789:!C;)Y*!A*3&J2&)&.2&./&!3,127!*0!D+DFQ!B5&0,C!-.2!2'D+DFQ!B+'6%,C!*.!
;+-'.!AJ3&+'.&!5&4&53!-,!R!%*1+3!"L!)')*8!.!w!^J\!0*+!&-/%!6+*1)8!!Z&315,3!-+&!
&=)+&33&2!-3!(&-.!k!/*.,+*5!±!UFM8!y!2&.*,&3!)!z!X8X`!/*()-+&2!,*!4&%'/5&!
/*.,+*538!!
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26789:!C;4`*!$'(&J2&)&.2&./&!3,127!*0!DFQ!BRX!(6lE6C:!D+DFQ!BRd8`!
(6lE6C!-.2!2'D+DFQ!B^b!(6lE6C!*.!;+-'.!,-1+'.&!5&4&538!.!w!^J\!0*+!&-/%!
6+*1)8!Z&315,3!-+&!&=)+&33&2!-3!(&-.!k!/*.,+*5!x!UFM8!y!2&.*,&3!)!z!X8X`!
/*()-+&2!,*!4&%'/5&!/*.,+*538!
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26789:!C;4)*!A*3&J2&)&.2&./&!3,127!*0!D+DFQ!B5&0,C!-.2!2'D+DFQ!B+'6%,C!*.!
;+-'.!,-1+'.&!5&4&53!-,!R!%*1+3!"L!)')*8!.!w!^J\!0*+!&-/%!6+*1)8!Z&315,3!-+&!
&=)+&33&2!-3!(&-.!k!/*.,+*5!±!UFM8!y!2&.*,&3!)!z!X8X`!/*()-+&2!,*!4&%'/5&!
/*.,+*538!!
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26789:!C;44*!$'(&J2&)&.2&./&!3,127!*0!DFQ!BRX!(6lE6C:!D+DFQ!BRd8`!
(6lE6C!-.2!2'D+DFQ!B^b!(6lE6C!*.!;+-'.!651,-('.&!5&4&538!.!w!^J\!0*+!&-/%!
6+*1)8!Z&315,3!-+&!&=)+&33&2!-3!(&-.!k!/*.,+*5!x!UFM8!y!2&.*,&3!)!z!X8X`!
/*()-+&2!,*!4&%'/5&!/*.,+*538
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26789:!C;4<*!A*3&J2&)&.2&./&!3,127!*0!D+DFQ!B5&0,C!-.2!2'D+DFQ!B+'6%,C!*.!
;+-'.!651,-('.&!5&4&53!-,!R!%*1+3!"L!)')*8!.!w!^J\!0*+!&-/%!6+*1)8!Z&315,3!-+&!
&=)+&33&2!-3!(&-.!k!/*.,+*5!±!UFM8!y!2&.*,&3!)!z!X8X`!/*()-+&2!,*!4&%'/5&!
/*.,+*538!
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! "W#!

C*<*@!BC%-,-8!MHMTUL6L!QR!]6Q7:H6O!MN6H:L!

9%*5&!;+-'.!;'*6&.'/!-('.&!5&4&53!0*+!,%&!,'(&!-.2!2*3&!3,12'&3!0*+!-55!

4&%'/5&J,+&-,&2!-.'(-53!B/*.,+*53C!-+&!3%*I.!'.!$-;5&!\J"8!P'*6&.'/!-('.&!

4-51&3!-+&!&=)+&33&2!-3!(&-.3!±!UFM8!$%&!;+-'.!5&4&53!*;,-'.&2!-+&!

/*.3'3,&.,!I',%!)+&4'*1357!+&)*+,&2!4-51&3!BP-E&+!"#!$%&!"WdbC8!

>3!&=)&/,&2!0+*(!,%&!5-/E!*0!&00&/,!*.!M>N:!DFQ!%-2!+&5-,'4&57!('.*+!

&00&/,3!*.!;+-'.!5&4&53!*0!;'*6&.'/!-('.&38!9',%!,%&!&=/&),'*.!*0!-.!'./+&-3&!

'.!`JQ$!"!%*1+!-0,&+!2+16!'.G&/,'*.!-.2!'.!A>!"#!%*1+3!-0,&+!2+16!'.G&/,'*.:!

DFQ!2'2!.*,!3'6.'0'/-.,57!/%-.6&!,%&!5&4&53!*0!-.7!*0!,%&!-('.&3!,&3,&2!-,!-.7!

,'(&)*'.,8!D+DFQ!-.2!2'D+DFQ!-53*!&=&+,&2!(*2&3,!/%-.6&3!'.!,%&!5&4&53!*0!

;'*6&.'/!-('.&3<!;*,%!2+163!'./+&-3&2!`JQ$!\!%*1+3!-0,&+!2+16!

-2('.'3,+-,'*.:!-.2!'./+&-3&2!A>!-.2!T>!5&4&53!"#!%*1+3!-0,&+!2+16!

-2('.'3,+-,'*.8!AND>S!I-3!3'6.'0'/-.,57!2&/+&-3&2!;7!D+DFQ!-,!R:!\!-.2!"#!

%*1+3!-0,&+!'.G&/,'*.!-.2!;7!2'D+DFQ!-,!-55!,'(&)*'.,3!,&3,&28!$%&3&!+&315,3!

-+&!3%*I.!'.!Y'61+&3!\J#^!,*!\JR`8!!

!

C*<*A!$LLMU!J:V:TQKN:HI!MHJ!VMT6JMI6QH!RQ9!%'#!MHMTQ7L!

>.!-.-57,'/-5!-33-7!13'.6!QDKSJFSA!I-3!2&4&5*)&2!0*+!,%&!

2&,&+('.-,'*.!*0!D+DFQ!-.2!2'D+DFQ!5&4&53!'.!2+16J,+&-,&2!;+-'.38!$%&!

3&.3','4',7!0*+!;*,%!D+DFQ!-.2!2'D+DFQ!'./+&-3&2!-3!,%&!)Q!*0!,%&!(*;'5&!

)%-3&!'./+&-3&2!B)Q!+-.6&!,&3,&2!I-3!#8WJR8bC8!A+16!3&.3','4',7!-53*!

'./+&-3&2!-3!,%&!FSA!4*5,-6&!I-3!'./+&-3&2:!;1,!-,!4*5,-6&3!%'6%&+!,%-.!X8dj!

,%&!;-3&5'.&!I-3!,**!1.3,-;5&:!-.2!,%&+&0*+&!,%&!4*5,-6&!I-3!3&,!,*!X8b`j!0*+!

,%&!-33-78!>!3(-55!/*.,-('.-.,!)&-E!I-3!)+&3&.,!1.2&+.&-,%!,%&!)&-E!0*+!

D+DFQ:!-.2!-,,&(),3!,*!+&(*4&!,%&!/*.,-('.-.,!)&-E!BI%'/%!'./512&2!

;-3'0'/-,'*.!-.2!31;3&V1&.,!-/'2'0'/-,'*.!*0!,%&!3-()5&3!,*!+&(*4&!-.7!

;'*6&.'/!-('.&3:!-.2!2'51,'.6!,%&!;+-'.!%*(*6&.-,&3!B-C!'.!%'6%&+!

/*./&.,+-,'*.3!*0!)&+/%5*+'/!-/'2<!B;C!'.!)&+/%5*+'/!-/'2!'.!(&,%-.*5!*+!

-/&,*.',+'5&<!*+!B/C!'.!)&+/%5*+'/!-/'2!I',%*1,!FA$>!-.2!-3/*+;'/!-/'2C!I&+&!

.*,!31//&330158!>,,&(),3!,*!'./+&-3&!,%&!+&,&.,'*.!,'(&!*0!,%&!D+DFQ!)&-E!,*!!
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!
 Biogenic amine control values (ng/g) 

 .!= 34-35 

NA 284 ± 7.0 

DA 484.6 ± 25.7 

DOPAC 109.5 ± 6.2 

HVA 58.7 ± 2.7 

5-HT 256.2 ± 13.9 

5HIAA 218.3 ± 25.6 
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!

&M]T:!C;)8!9%*5&!;+-'.!;'*6&.'/!-('.&!5&4&53!0*+!/*.,+*5!B4&%'/5&J,+&-,&2C!
;+-'.38!j-51&3:!&=)+&33&2!'.!.6l6!;+-'.!,'331&:!-+&!,%&!(&-.3!x!UFM!0*+!;*,%!
,'(&!3,127!-.2!,%&!2*3&!3,127!/*(;'.&28!!
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26789:!C;4@*!$'(&J2&)&.2&./&!3,127!*0!DFQ!BRX!(6lE6C:!D+DFQ!BRd8`!
(6lE6C!-.2!2'D+DFQ!B^b!(6lE6C!*.!;+-'.!T>!5&4&538!.!w!^J`!0*+!&-/%!6+*1)8!
Z&315,3!-+&!&=)+&33&2!-3!(&-.!k!/*.,+*5!x!UFM8!y!2&.*,&3!)!z!X8X`!/*()-+&2!
,*!4&%'/5&!/*.,+*53<!�!2&.*,&3!)!z!X8X`!/*()-+&2!,*!DFQ8!!
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26789:!C;4A8!A*3&J2&)&.2&./&!3,127!*0!D+DFQ!B5&0,C!-.2!2'D+DFQ!B+'6%,C!*.!
;+-'.!T>!5&4&53!-,!R!%*1+3!"L!)')*8!.!w!^J`!0*+!&-/%!6+*1)8!Z&315,3!-+&!
&=)+&33&2!-3!(&-.!k!/*.,+*5!±!UFM8!y!2&.*,&3!)!z!X8X`!/*()-+&2!,*!4&%'/5&!
/*.,+*538!!
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26789:!C;4C*!$'(&J2&)&.2&./&!3,127!*0!DFQ!BRX!(6lE6C:!D+DFQ!BRd8`!
(6lE6C!-.2!2'D+DFQ!B^b!(6lE6C!*.!;+-'.!A>!5&4&538!.!w!^J`!0*+!&-/%!6+*1)8!
Z&315,3!-+&!&=)+&33&2!-3!(&-.!k!/*.,+*5!x!UFM8!y!2&.*,&3!)!z!X8X`!/*()-+&2!
,*!4&%'/5&!/*.,+*53<!�!2&.*,&3!)!z!X8X`!/*()-+&2!,*!DFQ8!!
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26789:!C;4G8!A*3&J2&)&.2&./&!3,127!*0!D+DFQ!B5&0,C!-.2!2'D+DFQ!B+'6%,C!*.!
;+-'.!A>!5&4&53!-,!R!%*1+3!"L!)')*8!.!w!^J`!0*+!&-/%!6+*1)8!Z&315,3!-+&!
&=)+&33&2!-3!(&-.!k!/*.,+*5!±!UFM8!y!2&.*,&3!)!z!X8X`!/*()-+&2!,*!4&%'/5&!
/*.,+*538!!
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26789:!C;4W*!$'(&J2&)&.2&./&!3,127!*0!DFQ!BRX!(6lE6C:!D+DFQ!BRd8`!
(6lE6C!-.2!2'D+DFQ!B^b!(6lE6C!*.!;+-'.!AND>S!5&4&538!.!w!^J`!0*+!&-/%!
6+*1)8!Z&315,3!-+&!&=)+&33&2!-3!(&-.!k!/*.,+*5!x!UFM8!y!2&.*,&3!)!z!X8X`!
/*()-+&2!,*!4&%'/5&!/*.,+*53<!�!2&.*,&3!)!z!X8X`!/*()-+&2!,*!DFQ8!!
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26789:!C;4Y8!A*3&J2&)&.2&./&!3,127!*0!D+DFQ!B5&0,C!-.2!2'D+DFQ!B+'6%,C!*.!
;+-'.!AND>S!5&4&53!-,!R!%*1+3!"L!)')*8!.!w!^J`!0*+!&-/%!6+*1)8!Z&315,3!-+&!
&=)+&33&2!-3!(&-.!k!/*.,+*5!±!UFM8!y!2&.*,&3!)!z!X8X`!/*()-+&2!,*!4&%'/5&!
/*.,+*538!!
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26789:!C;<`8!$'(&J2&)&.2&./&!3,127!*0!DFQ!BRX!(6lE6C:!D+DFQ!BRd8`!
(6lE6C!-.2!2'D+DFQ!B^b!(6lE6C!*.!;+-'.!Qj>!5&4&538!.!w!^J`!0*+!&-/%!6+*1)8!
Z&315,3!-+&!&=)+&33&2!-3!(&-.!k!/*.,+*5!x!UFM8!y!2&.*,&3!)!z!X8X`!/*()-+&2!
,*!4&%'/5&!/*.,+*53<!�!2&.*,&3!)!z!X8X`!/*()-+&2!,*!DFQ8!!
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26789:!C;<)*!A*3&J2&)&.2&./&!3,127!*0!D+DFQ!B5&0,C!-.2!2'D+DFQ!B+'6%,C!*.!
;+-'.!T>!5&4&53!-,!R!%*1+3!"L!)')*8!.!w!^J`!0*+!&-/%!6+*1)8!Z&315,3!-+&!
&=)+&33&2!-3!(&-.!k!/*.,+*5!±!UFM8!y!2&.*,&3!)!z!X8X`!/*()-+&2!,*!4&%'/5&!
/*.,+*538!!
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26789:!C;<4*!$'(&J2&)&.2&./&!3,127!*0!DFQ!BRX!(6lE6C:!D+DFQ!BRd8`!
(6lE6C!-.2!2'D+DFQ!B^b!(6lE6C!*.!;+-'.!`JQ$!5&4&538!.!w!^J`!0*+!&-/%!6+*1)8!
Z&315,3!-+&!&=)+&33&2!-3!(&-.!k!/*.,+*5!x!UFM8!y!2&.*,&3!)!z!X8X`!/*()-+&2!
,*!4&%'/5&!/*.,+*53<!�!2&.*,&3!)!z!X8X`!/*()-+&2!,*!DFQ8!!
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26789:!C;<<*!A*3&J2&)&.2&./&!3,127!*0!D+DFQ!B5&0,C!-.2!2'D+DFQ!B+'6%,C!*.!
;+-'.!`JQ$!5&4&53!-,!R!%*1+3!"L!)')*8!.!w!^J`!0*+!&-/%!6+*1)8!Z&315,3!-+&!
&=)+&33&2!-3!(&-.!k!/*.,+*5!±!UFM8!y!2&.*,&3!)!z!X8X`!/*()-+&2!,*!4&%'/5&!
/*.,+*538!!
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26789:!C;<@8!$'(&J2&)&.2&./&!3,127!*0!DFQ!BRX!(6lE6C:!D+DFQ!BRd8`!
(6lE6C!-.2!2'D+DFQ!B^b!(6lE6C!*.!;+-'.!`JQH>>!5&4&538!.!w!^J`!0*+!&-/%!
6+*1)8!Z&315,3!-+&!&=)+&33&2!-3!(&-.!k!/*.,+*5!x!UFM8!y!2&.*,&3!)!z!X8X`!
/*()-+&2!,*!4&%'/5&!/*.,+*53<!�!2&.*,&3!)!z!X8X`!/*()-+&2!,*!DFQ8!!

!

!

!

!

!

!

5-HIAA

1h 3h 6h 12h

0

25

50

75

100

125
PEH

PrPEH

diPrPEH

%
 c

o
n

tr
o

l

# # #



! #X`!

!

!

!

!

!

!

!

!

!

!

!

26789:!C;<A*!A*3&J2&)&.2&./&!3,127!*0!D+DFQ!B5&0,C!-.2!2'D+DFQ!B+'6%,C!*.!
;+-'.!`JQH>>!5&4&53!-,!R!%*1+3!"L!)')*8!.!w!^J`!0*+!&-/%!6+*1)8!Z&315,3!-+&!
&=)+&33&2!-3!(&-.!k!/*.,+*5!±!UFM8!y!2&.*,&3!)!z!X8X`!/*()-+&2!,*!4&%'/5&!
/*.,+*538!!
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! #X\!

!

(*4&!',!-I-7!0+*(!,%&!3*54&.,!0+*.,!I&+&!-53*!1.31//&33015<!'./+&-3'.6!,%&!

/*./&.,+-,'*.!*0!-/&,*.',+'5&!*+!3*2'1(!*/,75!3150-,&!'.!,%&!(*;'5&!)%-3&!

35'6%,57!'./+&-3&2!,%&!+&,&.,'*.!,'(&!*0!2'D+DFQ!;1,!2'2!.*,!%-4&!3'6.'0'/-.,!

&00&/,3!*.!,%&!D+DFQ!+&,&.,'*.!,'(&8!$%&!/*.,-('.-.,!)&-E!I-3!3(-55!+&5-,'4&!

,*!,%&!5*I&3,!3,-.2-+2!*.!,%&!3,-.2-+2!/1+4&:!;1,!I-3!&4'2&.,!'.!,%&!X!.6!

B;5-.EC!3,-.2-+2:!I%'/%!-//*1.,&2!0*+!,%&!/*.,-('.-.,!)&-E!'.!,%&!

V1-.,',-,'*.!*0!D+DFQ!'.!;+-'.!3-()5&38!!

$%&!+&,&.,'*.!,'(&3!0*+!D+DFQ!-.2!2'D+DFQ!I&+&!-))+*='(-,&57!`8`!

('.1,&3!-.2!"^!('.1,&3:!+&3)&/,'4&578!$%&!5'(',!*0!2&,&/,'*.!0*+!D+DFQ!I-3!

#`X!)6!B*.!/*51(.C!-.2!,%&!5'(',!*0!V1-.,',-,'*.!I-3!Rb`!)6!B*.!/*51(.C<!,%&!

5'(',3!*0!2&,&/,'*.!-.2!*0!V1-.,',-,'*.!0*+!2'D+DFQ!I&+&!"`\!)6!B*.!/*51(.C8!

>33-7!+&/*4&+7:!'.,+-J-33-7!4-+'-;'5',7!-.2!'.,&+J-33-7!4-+'-;'5',7!I&+&!

2&,&+('.&2!13'.6!#!.6!B*.!/*51(.C!D+DFQ!-.2!"b8`!.6!B*.!/*51(.C!2'D+DFQ8!

Z&/*4&+'&3!0*+!D+DFQ!-.2!2'D+DFQ!I&+&!dbk!-.2!\^k:!+&3)&/,'4&57:!-.2!

I',%'.J+1.!/*&00'/'&.,3!*0!4-+'-,'*.!I&+&!R8^k!-.2!R8"k:!+&3)&/,'4&578!

U,+1/,1+&3!*0!,%&!D+DFQ!-.2!2'D+DFQ!I&+&!/*.0'+(&2!13'.6!OSJMU:!-.2!,%&!

0+-6(&.,-,'*.!)-,,&+.3!-+&!3%*I.!'.!Y'61+&3!\JR\!-.2!\JRb8!!

S-5';+-,'*.!/1+4&3!0*+!,%&!DFQ!-.-5*63!I&+&!)+*21/&2!13'.6!.-u4&!+-,!

;+-'.!,'331&:!-.2!I&+&!+1.!'.!)-+-55&5!I',%!&-/%!3-()5&!3&,8!S1+4&3!I&+&!

6&.&+-,&2!;7!)5*,,'.6!,%&!)&-E!%&'6%,!*0!D+DFQ!*+!2'D+DFQ!*.!,%&!7J-='3!

4&+313!,%&!/*./&.,+-,'*.!*0!&-/%!/*()*1.2!*.!,%&!=J-='38!$%&!/1+4&3!I&+&!

5'.&-+!1)!,*!#8\b!.6!*0!D+DFQ!-.2!#X!.6!*0!2'D+DFQ!*.!/*51(.!B'8&8!^XX!.6l6!

,'331&!-.2!#`XX!.6l6!,'331&:!+&3)&/,'4&57C8!$7)'/-5!/-5';+-,'*.!/1+4&3!0*+!

D+DFQ!-.2!2'D+DFQ!-+&!3%*I.!'.!Y'61+&!\JRd:!-.2!/%+*(-,*6+-(3!*0!-!%'6%!

3,-.2-+2!-.2!;5-.E!-+&!3%*I.!'.!Y'61+&!\JRW:!-.2!*0!-!2'D+DFQJ,+&-,&2!-.2!

4&%'/5&J,+&-,&2!;+-'.!'.!Y'61+&!\J^X8!



! #Xb!

!

!

!

!

!

!

26789:!C;<C*!M-33!0+-6(&.,-,'*.!)-,,&+.!*0!D+DFQ8!
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! #Xd!
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!

26789:!C;<G8!M-33!0+-6(&.,-,'*.!)-,,&+.!*0!2'D+DFQ8!!

!
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26789:!C;<W*!S-5';+-,'*.!/1+4&3!0*+!D+DFQ!B,*)C!-.2!2'D+DFQ!B;*,,*(C8!

!

!

!



! #"X!

!

!

!

!

!

!

!

!

!

!

!

26789:!C;<Y*!N4&+5-'2!/%+*(-,*6+-(3!*0!-!%'6%!3,-.2-+2!*0!D+DFQ!-.2!
2'D+DFQ!BU$A!"<!1))&+!,+-/&C!-.2!-!;5-.E!3,-.2-+2!BPK>T]<!5*I&+!,+-/&C8!!

!

!

!
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26789:!C;@`*!N4&+5-'2!/%+*(-,*6+-(3!*0!-!W^!(6lE6!2'D+DFQJ,+&-,&2!;+-'.!
-,!R!%*1+3!BRQ!2'D+DFQ!R!QH<!1))&+!,+-/&C!-.2!-!/*.,+*5!B4&%'/5&J,+&-,&2C!
;+-'.!BRQ!jFQ!R<!5*I&+!,+-/&C8!!

!

!

!

!

!



! #"#!

C*<*C!59M6H!%9%'#!MHJ!J6%9%'#!T:V:TL!

D+DFQ!I-3!2&,&/,&2!'.!,%&!;+-'.3!*0!-.'(-53!,+&-,&2!I',%!D+DFQ!BRd8`!

(6lE6C!":!R!-.2!\!%*1+3!-0,&+!2+16!-2('.'3,+-,'*.!BY'61+&!\J^"C:!-.2!

2'D+DFQ!I-3!2&,&/,&2!'.!,%&!;+-'.3!*0!-.'(-53!,+&-,&2!I',%!2'D+DFQ!B^b!

(6lE6C!-,!-55!,'(&)*'.,3!,&3,&2!BY'61+&!\J^#C8!A+16!/*./&.,+-,'*.3!I&+&!

%'6%&3,!"!%*1+!-0,&+!2+16!-2('.'3,+-,'*.:!-.2!;+-'.!5&4&53!*0!2'D+DFQ!I&+&!

(1/%!%'6%&+!,%-.!D+DFQ!5&4&53!'.!,%&!+&3)&/,'4&!2+16J,+&-,&2!;+-'.3!B"bbd!

.6!D+DFQl6!;+-'.!,'331&!'.!D+DFQJ,+&-,&2!;+-'.3:!/*()-+&2!,*!""8#!µ6!

2'D+DFQl6!'.!2'D+DFQJ,+&-,&2!;+-'.3!"!%*1+!-0,&+!2+16!-2('.'3,+-,'*.C8!>,!

"#!%*1+3!-0,&+!2+16!'.G&/,'*.:!d``!.6l6!2'D+DFQ!I-3!3,'55!)+&3&.,:!I%'5&!

D+DFQ!I-3!.*!5*.6&+!(&-31+-;5&8!>3!3%*I.!'.!Y'61+&!\J^#:!D+DFQ!I-3!-53*!

2&,&/,&2!'.!,%&!;+-'.3!*0!2'D+DFQJ,+&-,&2!-.'(-53!-,!-55!,'(&)*'.,3!,&3,&2:!

'.2'/-,'.6!,%-,!2'D+DFQ!I-3!2&)+*)-+675-,&2!,*!D+DFQ!'(!)')*:!-5,%*16%!

-))-+&.,57!,*!-!4&+7!3(-55!&=,&.,8!!

!

C*<*G!59M6H!%'#!T:V:TL!

S*()-+'3*.!*0!,%&!&00&/,3!*0!D+DFQ!-.2!2'D+DFQ!I',%!DFQ!*.!O>P>J$:!

O>P>!-.2!>K>!5&4&53!3166&3,&2!,%-,!,%&!)+*)-+675-,&2!-.-5*63!-+&!.*,!

&00&/,'4&!)+*2+163!*0!DFQ:!3'./&!,%&7!2*!.*,!)+*21/&!,%&!3-(&!.&1+*/%&('/-5!

&00&/,3!-3!DFQ8!Q*I&4&+:!&4'2&./&!0*+!,%&!'(!)')*!2&)+*)-+675-,'*.!*0!

2'D+DFQ!,*!D+DFQ!3166&3,3!,%-,!-!3(-55!-(*1.,!*0!DFQ!/*152!)*,&.,'-557!;&!

0*+(&2!0+*(!*.&!*+!;*,%!-.-5*63:!;1,!'.!31/%!3(-55!-(*1.,3!,%-,!.*!

.&1+*/%&('/-5!&00&/,!I*152!;&!*;3&+4&28!$*!2&,&+('.&!I%&,%&+!-!3(-55:!.*.J

&00&/,1-5!-(*1.,!DFQ!I-3!;&'.6!0*+(&2!;7!,%&!'(!)')*!2&)+*)-+675-,'*.!*0!

&',%&+!-.-5*6:!;+-'.3!I&+&!/*55&/,&2!0+*(!-.'(-53!,+&-,&2!I',%!(*2&3,!2*3&3!

*0!D+DFQ!BR`!(6lE6C!*+!2'D+DFQ!B^b!(6lE6C!R!%*1+3!0*55*I'.6!2+16!

-2('.'3,+-,'*.:!-.2!I',%!%'6%!2*3&3!*0!D+DFQ!Bbb!(6lE6C!*+!2'D+DFQ!BW^!

(6lE6C!"!%*1+!0*55*I'.6!2+16!-2('.'3,+-,'*.8!$%+&&!%*1+3!-0,&+!2+16!

-2('.'3,+-,'*.:!DFQ!I-3!.*,!2&,&/,&2!'.!&',%&+!D+DFQ!*+!2'D+DFQJ,+&-,&2!

;+-'.38!N.&!%*1+!-0,&+!-2('.'3,+-,'*.!*0!%'6%!2+16!2*3&3:!DFQ!I-3!.*,!
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26789:!C;@)*!P+-'.!5&4&53!*0!)+*2+163!'.!D+DFQJ,+&-,&2!-.'(-53!BRd8`!(6lE6C!
-,!":!R:!\!-.2!"#!%*1+3!0*55*I'.6!2+16!-2('.'3,+-,'*.8!.!w!^J`!0*+!&-/%!6+*1)8!
Z&315,3!-+&!&=)+&33&2!-3!(&-.!±!UFM!B.6l6!;+-'.!,'331&C8!!

!
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26789:!C;@4*!P+-'.!5&4&53!*0!)+*2+163!'.!2'D+DFQJ,+&-,&2!-.'(-53!B^b!
(6lE6C!-,!":!R:!\!-.2!"#!%*1+3!0*55*I'.6!2+16!-2('.'3,+-,'*.8!.!w!^J`!0*+!&-/%!
6+*1)8!Z&315,3!-+&!&=)+&33&2!-3!(&-.!±!UFM!B.6l6!;+-'.!,'331&C8!!
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! #"`!

!
2&,&/,&2!'.!-.7!*0!,%&!2'D+DFQJ,+&-,&2!;+-'.3:!-5,%*16%!'.!,%&!D+DFQJ,+&-,&2!

;+-'.3:!-!3(-55!;1,!.*.JV1-.,'0'-;5&!DFQ!)&-E!I-3!2&,&/,&2!'.!,I*!*0!,%&!

,%+&&!;+-'.38!$%&3&!2-,-!'.2'/-,&!,%-,!I%'5&!-!('.'3/15&!2&6+&&!*0!

2&)+*)-+675-,'*.!*0!,%&!-.-5*63!,*!DFQ!*//1+3!'(!)')*:!,%&!3'6.'0'/-./&!*0!,%'3!

2&)+*)-+675-,'*.!'3!.&65'6';5&:!-.2!/*.0'+(!,%&!0'.2'.63!*0!,%&!.&1+*/%&('/-5!

3,12'&3!,%-,!,%&!DFQ!-.-5*63!2'2!.*,!;&%-4&!-3!)+*2+1638!H.!-!3&)-+-,&!

&=)&+'(&.,:!;*,%!D+DFQ!-.2!2'D+DFQ!I&+&!/-++'&2!,%+*16%!,%&!DFQ!-33-7!

)+*/&21+&:!-.2!',!I-3!/*.0'+(&2!,%-,!.&',%&+!2+16!I-3!2&+'4-,'?&2!;7!DYP>!

.*+!2'2!,%&7!)+*21/&!-.!'.,&+0&+'.6!)&-E!I',%!DFQ8!!

!

C*@!0.?"1??./,!!!

DFQ!'3!-!)1,-,'4&!(&,-;*5',&!*0!DKL!-.2!'3!,%*16%,!,*!/*.,+';1,&!,*!3*(&!

*0!DKL@3!.&1+*/%&('/-5!-.2!,%&+-)&1,'/!)+*)&+,'&38!N.!',3!*I.:!DFQ!%-3!;&&.!

3%*I.!,*!;&!-.!'.%';',*+!*0!O>P>J$:!3'6.'0'/-.,57!&5&4-,'.6!;+-'.!O>P>!5&4&53:!

I%'5&!',3!&00&/,3!*.!M>N!-/,'4',7!-+&!I&-E!-.2!,+-.3'&.,!BD-35-I3E'!"#!$%&!

#XX"C8!H,3!)*,&.,'-5!-3!-!O>P>&+6'/!-6&.,!I-++-.,3!01+,%&+!'.4&3,'6-,'*.8!H.!

,%&!)+&3&.,!&=)&+'(&.,3:!,I*!)1,-,'4&!)+*2+163!*0!DFQ:!D+DFQ!-.2!2'D+DFQ:!

I&+&!'.4&3,'6-,&2!,*!2&,&+('.&!,%&'+!4-51&!-3!DFQ!)+*2+1638!!

$%&!.&1+*/%&('/-5!)+*)&+,'&3!*0!DFQ!-.2!,%*3&!*0!,%&!-.-5*63!I&+&!V1',&!

2'33'('5-+8!H,!'3!I&55J&3,-;5'3%&2!,%-,!DFQ!'3!-.!'.%';',*+!*0!O>P>J$!-.2!

/-13&3!(-+E&2:!5*.6J5-3,'.6!'./+&-3&3!'.!;+-'.!5&4&53!*0!O>P>!BD-35-I3E'!"#!

$%&!#XX"C8!$%'3!&5&4-,'*.!'.!O>P>!;7!DKL!%-3!;&&.!0*1.2!;7!*1+3&54&3!-.2!

*,%&+3!,*!*//1+!-,!-!+&5-,'4&57!5*I!'.%';','*.!*0!O>P>J$!BD*)*4!-.2!M-,,%'&3!

"W\W<!$*22!-.2!P-E&+!"WW`C8!9%'5&!D+DFQ!-.2!2'D+DFQ!-53*!'.%';',&2!O>P>J

$:!,%&!'.%';','*.!-,!,%&!&V1'4-5&.,!2*3&!,&3,&2!I-3!,*!-!3'6.'0'/-.,57!5&33&+!

2&6+&&!,%-.!,%&!'.%';','*.!*;3&+4&2!0*55*I'.6!-2('.'3,+-,'*.!*0!DFQ!',3&50:!

-.2!I-3!-))-+&.,57!'.3100'/'&.,!,*!3'6.'0'/-.,57!&5&4-,&!;+-'.!O>P>!5&4&538!

$%&!0-/,!,%-,!,%&3&!,I*!-.-5*63!/-13&2!3*(&!'.%';','*.!*0!O>P>J$!-/,'4',7!"L!

)')*!I%'5&!;&'.6!'.-/,'4&!'(!)'#+*!B1.)1;5'3%&2!*;3&+4-,'*.C!/*152!3166&3,!

,%-,!3*(&!(&,-;*5'/!/*.4&+3'*.!*0!,%&!-.-5*63!,*!DFQ!(-7!*//1+!'(!)')*<!



! #"\!

%*I&4&+!,%'3!)*33';'5',7!'3!1.5'E&57!6'4&.!,%-,!%'6%!2*3&3!*0!,%&!-.-5*63!

)+*21/&2!.*!*+!.&65'6';5&!-(*1.,3!*0!DFQ!*.&!%*1+!-0,&+!2+16!

-2('.'3,+-,'*.!I%&.!5&4&53!*0!,%&!)-+&.,!2+163!'.!,%&!;+-'.!-+&!4&+7!%'6%8!!

DFQ!-53*!&5&4-,&2!;+-'.!5&4&53!*0!>K>:!I%'5&!-2('.'3,+-,'*.!*0!D+DFQ!-.2!

2'D+DFQ!2'2!.*,!-5,&+!>K>!5&4&538!O'4&.!,%-,!,%&!;+&-E2*I.!*0!>K>!'3!

-/%'&4&2!;7!,%&!-/,'*.!*0!>K>J,+-.3-('.-3&!B>K>J$C:!-.!&.?7(&!3,+1/,1+-557!

-.2!01./,'*.-557!+&5-,&2!,*!O>P>J$:!-.2!,%-,!DKL!%-3!;&&.!3%*I.!,*!'.%';',!

>K>J$!-/,'4',7:!',!'3!5'E&57!,%-,!DFQ!'.%';',3!>K>J$!'.!-!3'('5-+!(-..&+!,*!,%&!

'.%';','*.!*0!O>P>J$:!/-13'.6!'./+&-3&2!>K>!5&4&538!D+DFQ!-.2!2'D+DFQ:!

I%'/%!I&+&!5&33!)*,&.,!,%-.!DFQ!-,!'.%';','.6!O>P>J$:!I*152!-53*!;&!

&=)&/,&2!,*!;&!5&33!)*,&.,!,%-.!DFQ!'.!'.%';','.6!>K>J$:!+&315,'.6!'.!,%&!

1.-5,&+&2!>K>!5&4&53!*;3&+4&2!%&+&8!!

T*.&!*0!,%&!2+163!%-2!-.7!&00&/,!*.!;+-'.!5&4&53!*0!651,-(-,&8!Q*I&4&+:!

I%&+&-3!DFQ!2'2!.*,!3'6.'0'/-.,57!-5,&+!657/'.&!5&4&53:!;*,%!2'D+DFQ!-.2!

D+DFQ!/-13&2!(-+E&2!'./+&-3&3!'.!;+-'.!657/'.&!5&4&538!$%&!3'6.'0'/-./&!*0!

,%'3!0'.2'.6!'3!2'3/133&2!01+,%&+!;&5*I8!KJU&+'.&!'3!-!)+&/1+3*+!,*!657/'.&:!-.2!

',3!;+-'.!5&4&53!I&+&!,+-.3'&.,57!+&21/&2!;7!D+DFQ!-.2!2'D+DFQ:!I%'/%!(-7!

;&!-.!'.2'/-,'*.!*0!',3!'./+&-3&2!/*.4&+3'*.!,*!657/'.&!'.!,%&!)+&3&./&!*0!

,%&3&!2+1638!!

D+&4'*13!&=)&+'(&.,3!'.!*1+!5-;*+-,*+'&3!%-4&!3%*I.!,%-,!DFQ!2*&3!.*,!

6+&-,57!-00&/,!,%&!-/,'4',7!*0!M>NJ>!*+!JP!BD-35-I3E'!"#!$%&!#XX"C:!-.2!,%&3&!

0'.2'.63!I&+&!+&)5'/-,&2!%&+&8!T*,!31+)+'3'.657:!,%&+&!I&+&!0&I!3'6.'0'/-.,!

/%-.6&3!'.!;+-'.!5&4&53!*0!;'*6&.'/!-('.&3!0*55*I'.6!DFQ!-2('.'3,+-,'*.8!

D+DFQ!%-2!(*2&3,!'.%';',*+7!&00&/,3!*.!M>NJ>!-,!,I*!,'(&)*'.,3!-.2!

2'D+DFQ!%-2!.*!3'6.'0'/-.,!&00&/,3!-,!-.7!,'(&)*'.,!,&3,&2<!%*I&4&+!1.5'E&!

DFQ:!;*,%!2'D+DFQ!-.2!D+DFQ!%-2!+&5-,'4&57!3,+*.6!'.%';',*+7!&00&/,3!*.!

M>NJP:!)-+,'/15-+57!\!-.2!"#!%*1+3!-0,&+!2+16!-2('.'3,+-,'*.8!$%'3!I-3!

1.&=)&/,&2:!3'./&!.&',%&+!2'D+DFQ!.*+!D+DFQ!/-13&2!-.7!'.%';','*.!*0!M>NJ

>!*+!JP!'(!)'#+*!-,!-!/*./&.,+-,'*.!*0!"XvM:!I%'/%!'3!(1/%!%'6%&+!,%-.!,%&!

/*./&.,+-,'*.3!*0!D+DFQ!-.2!2'D+DFQ!0*1.2!'(!)')*!-,!\!-.2!"#!%*1+3!)*3,J

'.G&/,'*.8!H,!'3!)*33';5&!,%-,!*.&!*+!(*+&!-3J*0J7&,J1.E.*I.!(&,-;*5',&3!-+&!



! #"b!

0*+(&2!0+*(!D+DFQ!-.2!2'D+DFQ:!+&315,'.6!'.!,%&!'.%';','*.!*0!M>N8!$%&!

'.%';','*.!*0!M>N!;7!,%&!DFQ!-.-5*63!I-3!2*3&J2&)&.2&.,:!I',%!%'6%&+!2*3&3!

'.%';','.6!M>N!,*!-!6+&-,&+!2&6+&&!,%-.!5*I&+!2*3&38!!!

>!6+&-,&+!2&6+&&!*0!'.%';','*.!*0!M>N!,%-.!3&&.!I',%!-.7!*0!,%&!2+163!

,&3,&2!%&+&!'3!+&V1'+&2!'.!*+2&+!,*!)+*21/&!(-+E&2!'./+&-3&3!'.!;+-'.!5&4&53!

*0!,%&3&!.&1+*,+-.3(',,&+!-('.&3!BK'.6!"#!$%&!#XX"<!F('533*.!"#!$%&!#XX#C!

,%-.!'3!-))-+&.,57!,%&!/-3&!I',%!O>P>J$!-.2!O>P><!,%'3!I-3!+&05&/,&2!'.!,%&!

&=)&+'(&.,3!%&+&:!-3!4&+7!0&I!/%-.6&3!,*!;+-'.!5&4&53!*0!;'*6&.'/!-('.&3!

I&+&!*;3&+4&28!$%&!2&/+&-3&3!'.!AND>S!I',%!D+DFQ!-.2!2'D+DFQ!-+&!
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)&+*='2-,'*.!B'8&8!*='2-,'4&!3,+&33C!,%-,!(-7!;&!/-13&2!'.!)-+,!;7!,%&!

*4&+)+*21/,'*.!*0!+&-/,'4&!-52&%72&38!$%&!-52&%72&!0*+(-52&%72&!BY>C!%-3!

-53*!;&&.!3%*I.!'.!.1(&+*13!3,12'&3!,*!;&!'.4*54&2!'.!,%&!>A!

.&1+*)-,%*5*67!B'8&8!'.!,%&!2&)*3','*.!*0!'.,+-/&5515-+!0';+'55-+7!,-.65&3!-.2!

&=,+-/&5515-+!.&1+','/!)5-V1&3C!BS%&.!"#!$%&!#XX\C:!-.2!Y>!5&4&53!'.!>A!;+-'.3!

-+&!)+*;-;57!&5&4-,&2!6'4&.!,%-,!,%&!&=)+&33'*.!-.2!-/,'4',7!*0!UU>N:!,%&!

&.?7(&!/-,-;*5'?'.6!,%&!2&-('.-,'*.!*0!(&,%75-('.&!BM>C!,*!Y>:!'3!

'./+&-3&2!'.!>A!BY&++&+!"#!$%&!#XX#<!2&5!M-+!Q&+.-.2&?!"#!$%&!#XX`C8!DKL!-.2!

DFQ!I*152!.*,!*.57!/*1.,&+-/,!&=/',*,*='/!)+*/&33&3!4'-!,%&'+!&00&/,3!*.!

O>P>&+6'/!B-.2!)*33';57!651,-(-,&+6'/C!,+-.3('33'*.:!;1,!;*,%!2+163!-53*!

)*,&.,57!'.%';',!,%&!-/,'4',7!*0!%1(-.!UU>N:!-.!&00&/,!,%-,!I*152!;&!&=)&/,&2!

,*!2&/+&-3&!,%&!0*+(-,'*.!*0!Y>8!M>!(&,-;*5'?&2!;7!UU>N!,*!Y>!I*152!;&!

3&V1&3,&+&2!;7!DKL!-.2l*+!DFQ:!6'4&.!,%-,!;*,%!2+163!-+&!-;5&!,*!2&/+&-3&!

0+&&!Y>!;7!0*+('.6!-!%72+-?*.&!)+*21/,:!,%&+&;7!+&21/'.6!,%&!,*='/!&00&/,3!

(&2'-,&2!;7!Y>!'.!,%&!>A!;+-'.8!$%&!0'.2'.6!,%-,!DKL!-.2!DFQ!'.%';',&2!



! #RX!

%1(-.!UU>N!I-3!)-+,'/15-+57!&=/','.6:!-3!,%'3!(-+E3!,%&!0'+3,!+&)*+,!,*!

2&(*.3,+-,&!,%-,!,%&3&!2+163!'.%';',!,%&!%1(-.!'3*0*+(!*0!,%&!&.?7(&8!!

O'4&.!,%&!)+*('3'.6!+&315,3!3166&3,'.6!,%-,!DFQ!3%*152!;&!/*.3'2&+&2!-3!

-!,%&+-)&1,'/!-6&.,!',3&50:!I&!3*16%,!,*!2&4&5*)!)+*)-+675!)+*2+163!*0!DFQ!,*!

(-='('?&!,%&!.&1+*/%&('/-5!B-.2!)*,&.,'-557!,%&!,%&+-)&1,'/C!&00&/,3!*0!,%&!

2+16!;7!)+*21/'.6!(*+&!/*.3'3,&.,:!5*.6&+!5-3,'.6!5&4&53!*0!DFQ!'.!,%&!;+-'.!

B31/%!&00&/,3!%-4&!;&&.!*;3&+4&2!)+&4'*1357!I',%!)+*)-+675!-.-5*63!*0!*,%&+!

)%&.75&,%75-('.&3!BZ-*!"#!$%&!"Wdb-:!"Wdb;C8!M*.*J!-.2!2'J)+*)-+675!

-.-5*63!*0!DFQ!BD+DFQ!-.2!2'D+DFQ:!+&3)&/,'4&57C!I&+&!37.,%&3'?&2!-.2!

/%-+-/,&+'?&2:!-.2!-33-7!(&,%*23!I&+&!2&4&5*)&2!0*+!;*,%!*0!,%&3&!.*4&5!

2+163!'.!;+-'.:!;1,!31+)+'3'.657!,%&3&!/*()*1.23!I&+&!.*,!)-+,'/15-+57!

&00&/,'4&!)+*2+163!*0!DFQ8!P*,%!2+163!/-13&2!(-+E&2!&5&4-,'*.3!'.!;+-'.!

657/'.&!5&4&53:!%*I&4&+:!I%'/%!'3!-!,'(&57!-.2!3&+&.2')',*13!0'.2'.6!'.!5'6%,!*0!

,%&!+&/&.,!'.,&+&3,!'.!657/'.&!-.2!TMA>!+&/&),*+!%7)*01./,'*.!'.!/*.2','*.3!

31/%!-3!3/%'?*)%+&.'-!Bf-4',,!#XXdC8!O57/'.&!'3!-!)*,&.,!/*J-6*.'3,!-,!,%&!

TMA>!+&/&),*+:!-.2!,%13!D+DFQ!-.2!2'D+DFQ!3%*152!;&!01+,%&+!'.4&3,'6-,&2!

'.!,%'3!/*.,&=,8!!

!

G*4!?1==$(D!/2!,/X'-!2.,0.,+?!('%/(&'0!.,!&#.?!&#'?.?!

$%&!2-,-!)+&3&.,&2!'.!S%-),&+!#!/5&-+57!2&(*.3,+-,&!,%-,!DFQ!'3!-!

(&,-;*5',&!*0!DKL!,%-,!'3!0*+(&2!'(!)')*!;7!,%&!-/,'*.!*0!M>N8!!$%'3!0'.2'.6!

I-3!(-2&!)*33';5&!;7!,%&!2&4&5*)(&.,!*0!-!.*4&5!)+*/&21+&!0*+!,%&!-.573'3!*0!

DFQ8!!9%'5&!)+&4'*13!3,12'&3!%-4&!2&(*.3,+-,&2!,%&!&00&/,3!*0!DKL!-.2!DFQ!

*.!I%*5&!;+-'.!-('.*!-/'2!5&4&53:!,%&!&00&/,3!*0!,%&3&!2+163!*.!;+-'.!KJ3&+'.&:!

AJ3&+'.&!-.2!-+6'.'.&!B>ZOC!5&4&53!%-4&!.*,:!1.,'5!.*I:!;&&.!+&)*+,&28!P*,%!

DKL!-.2!DFQ!'./+&-3&2!;+-'.!5&4&53!*0!>ZO!B'()*+,-.,!'.!,%-,!>ZO!'3!-!

)+&/1+3*+!,*!-!.1(;&+!*0!'()*+,-.,!(*5&/15&3!'.4*54&2!'.!/&55!3'6.-5'.6:!

'./512'.6!-6(-,'.&!-.2!.',+'/!*='2&!BTNCC8!DFQ!2&/+&-3&2!;+-'.!5&4&53!*0!AJ

3&+'.&:!I%'/%!/*152!/*.,+';1,&!,*!.&1+*)+*,&/,'*.!6'4&.!,%-,!AJ3&+'.&!'3!-!

)*,&.,!/*J-6*.'3,!-,!,%&!657/'.&!;'.2'.6!3',&!*0!,%&!651,-(-,&!TMA>!+&/&),*+8!



! #R"!

N,%&+!)*33';5&!(&/%-.'3(3!*0!.&1+*)+*,&/,'*.!I&+&!-53*!+&)*+,&2!'.!,%'3!

,%&3'38!H.!S%-),&+!^!',!I-3!3%*I.!,%-,!DKL!-.2!DFQ!/-13&2!(-+E&2!&5&4-,'*.3!

'.!;+-'.!NZT:!I%'/%!/*152!)*,&.,'-557!5&-2!,*!.&1+*)+*,&/,'4&!&00&/,3!;7!

&',%&+!+&21/'.6!651,-(-,&!0*+(-,'*.!*+!)*57-('.&!0*+(-,'*.8!Y1+,%&+(*+&:!

'.!S%-),&+!`!',!I-3!2&(*.3,+-,&2!,%-,!DKL!-.2!DFQ!3&V1&3,&+&2!Y>!'(!)'#+*:!

3%*I.!;7!,%&!+&21/,'*.!*0!0+&&!Y>!-.2!,%&!0*+(-,'*.!*0!-!%72+-?*.&!)+*21/,8!

P*,%!DKL!-.2!DFQ!-53*!'.%';',&2!,%&!-/,'4',7!*0!UU>N:!,%&!&.?7(&!+&3)*.3';5&!

0*+!,%&!0*+(-,'*.!*0!,%&!,*='/!-52&%72&!Y>8!U'./&!DKL!-.2!DFQ!;*,%!+&21/&!

,%&!0*+(-,'*.!*0!Y>!-.2!3&V1&3,&+!,%&!Y>!,%-,!'3!0*+(&2:!',!/-.!;&!/*.0'2&.,57!

%7)*,%&3'?&2!,%-,!;*,%!2+163!I*152!;&!.&1+*)+*,&/,'4&!-6-'.3,!Y>J(&2'-,&2!

)-,%*5*678!H()*+,-.,57:!DKL!-.2!DFQ!)*,&.,57!'.%';',&2!,%&!%1(-.!'3*0*+(!

*0!UU>N:!-!0'.2'.6!,%-,!%-3!.*,!;&&.!3%*I.!)+&4'*1357!-.2!,%-,!'3!4&+7!

+&5&4-.,!/5'.'/-557!6'4&.!,%&!2*/1(&.,&2!2'00&+&./&3!'.!UU>N!'3*0*+(3!I',%!

+&3)&/,!,*!'.%';',*+!3)&/'0'/',7<!3,12'&3!13'.6!-.'(-5!'3*0*+(3!*0!,%&!&.?7(&!

2*!.*,!)+*4'2&!-//1+-,&!'.0*+(-,'*.!0*+!/5'.'/-5!-))5'/-,'*.38!

$%&!&5&4-,'*.!'.!;+-'.!5&4&53!*0!O>P>!;7!DKL!-.2!DFQ!'3!I&55!&3,-;5'3%&2:!

-.2!',!%-3!;&&.!3166&3,&2!,%-,!,%&!0-/'5',-,'*.!*0!O>P>&+6'/!-/,'4',7!(-7!

/*.,+';1,&!,*!,%&!.&1+*)+*,&/,'4&!&00&/,3!*0!,%&3&!2+1638!$%&!2-,-!)+&3&.,&2!

'.!S%-),&+!R!2&(*.3,+-,&2!,%-,!I%'5&!DFQ!0*+(-,'*.!5'E&57!/*.,+';1,&3!,*!,%&!

'.%';','*.!*0!O>P>J$!*;3&+4&2!;7!DKL:!DKL!',3&50!-53*!)*33&33&3!'.,+'.3'/!

'.%';',*+7!)*,&.,'-5!*.!O>P>J$!-/,'4',7:!3'./&!O>P>J$!-/,'4',7!I-3!'.%';',&2!

'(!)'#+*!2&3)',&!,%&!0-/,!,%-,!,%&!0*+(-,'*.!*0!DFQ!I-3!B(*3,!5'E&57C!'.%';',&28!

U'./&!)+&4'*13!I*+E!%-3!3%*I.!,%-,!'.%';','*.!*0!DFQ!0*+(-,'*.!'.!4'4*!

/*()5&,&57!-;*5'3%&3!,%&!O>P>&+6'/!&00&/,3!*0!DKL:!,%&!+&315,3!'.!S%-),&+!R!

2&(*.3,+-,&!,%-,!,%&!O>P>J$!'.%';','*.!E'.&,'/3!-+&!(*+&!/*()5'/-,&2!,%-.!

)&+%-)3!'.','-557!;&5'&4&28!!

Y'.-557:!3'./&!,%&!2-,-!)+&3&.,&2!,%+*16%*1,!,%'3!,%&3'3!'.2'/-,&!,%-,!DFQ!

3%*152!'.2&&2!;&!/*.3'2&+&2!-3!-!.*4&5!,%&+-)&1,'/!-6&.,!'.!-.2!*0!',3&50:!,I*!

DFQ!-.-5*63!BD+DFQ!-.2!2'D+DFQC!I&+&!37.,%&3'?&2!-.2!,&3,&2!0*+!,%&'+!

-;'5','&3!,*!-/,!-3!DFQ!)+*2+1638!S*.,+-+7!,*!*1+!%7)*,%&3&3:!,%&3&!2+163!2'2!

.*,!-))&-+!,*!;&!)-+,'/15-+57!&00&/,'4&!DFQ!)+*2+1638!H.,&+&3,'.657:!%*I&4&+:!



! #R#!

;*,%!-.-5*63!B)-+,'/15-+57!2'D+DFQC!/-13&2!3'6.'0'/-.,!&5&4-,'*.3!'.!I%*5&!

;+-'.!5&4&53!*0!657/'.&:!-!/*J-6*.'3,!-,!,%&!651,-(-,&!TMA>!+&/&),*+8!$%'3!

0'.2'.6!%-3!6+&-,!,%&+-)&1,'/!)*,&.,'-5!'.!/*.2','*.3!31/%!-3!3/%'?*)%+&.'-:!

I%&+&!%7)*01./,'*.!*0!,%&!651,-(-,&+6'/!373,&(!'3!;&5'&4&2!,*!;&!+&5-,&2!,*!

'55.&33!)-,%*5*678!!

!

G*<!21&1('!0.('"&./,?!

$%&!2&4&5*)(&.,!*0!-.!-.-57,'/-5!-33-7!,*!(&-31+&!;+-'.!-.2!5'4&+!5&4&53!

*0!DFQ!2+-3,'/-557!'()+*4&3!*1+!-;'5',7!,*!&=)5*+&!,%&!(&,-;*5'3(!*0!DKL!-.2!

DFQ!-.2!,%&!+*5&!*0!DFQ!0*+(-,'*.!'.!,%&!.&1+*/%&('/-5!-.2!,%&+-)&1,'/!

&00&/,3!*0!DKL8!H,!I-3!+&/&.,57!3166&3,&2!,%-,!DKL!'3!(&,-;*5'?&2!;7!M>N!,*!

)+*21/&!DFQ!-3!-!+&-/,'*.!'.,&+(&2'-,&:!I%'/%!'.!,1+.!'3!+-)'257!(&,-;*5'?&2!

,*!)%&.75-/&,'/!-/'2!BD>>C!BP'.2-!"#!$%&!#XXdC8!H.2&&2:!)+&5'('.-+7!3,12'&3!'.!

,%&!T&1+*/%&('/-5!Z&3&-+/%!a.',!%-4&!.*I!/*.0'+(&2!,%-,!;*,%!DKL!-.2!

DFQ!-+&!(&,-;*5'?&2!,*!D>>!BP-.-3/%:!M-/]&.?'&:!Z-1I!-.2!P-E&+:!

1.)1;5'3%&2C8!Y1+,%&+(*+&:!,%&!,+-/&!-('.&!!J)%&.75&,%75-('.&!BDF>C!'3!

-53*!-!(&,-;*5',&!*0!DKL!BP-E&+!"#!$%&!"Wd#C:!-.2!I',%!,%&!2&4&5*)(&.,!*0!,%&!

DFQ!-33-7!2&3/+';&2!'.!,%'3!,%&3'3:!+&3&-+/%&+3!'.!,%&!T&1+*/%&('/-5!

Z&3&-+/%!a.',!-+&!.*I!'.!,%&!1.'V1&!)*3','*.!,*!/*.21/,!-!/*()+&%&.3'4&!

(&,-;*5',&!3,127!'.!I%'/%!DFQ:!DF>:!)J,7+-('.&:!D>>!-.2!)J%72+*=7JD>>!-+&!

3,12'&2!3'(15,-.&*13578!Z*;'.3*.!-.2!/*55&-61&3!B"Wd`C:!'.!,%&'+!(-33!

3)&/,+*(&,+'/!'.4&3,'6-,'*.!*0!(&,-;*5',&3!*0!DKL!'.!%1(-.!1+'.&:!+&)*+,&2!

D>>!-.2!)J%72+*=7JD>>!-3!'()*+,-.,!(&,-;*5',&3!*0!DKL:!;1,!-3!2&3/+';&2!;7!

]&..&27!"#!$%!B#XXWC:!,%*3&!(&,-;*5',&3!/*152!-+'3&!0+*(!DF>!-.2l*+!)J

,7+-('.&!,%+*16%!4-+'*13!+*1,&38!9&!.*I!-53*!E.*I!,%-,!DFQ!/*152!;&!-!

(-G*+!3*1+/&!*0!D>>:!;1,!Z*;'.3*.!"#!$%!B"Wd`C!2'2!.*,!'.4&3,'6-,&!DFQ8!P*,%!

DF>!-.2!)J,7+-('.&!-+&!3*J/-55&2!,+-/&!-('.&3!,%-,!.*+(-557!*//1+!'.!5*I!

/*./&.,+-,'*.3!'.!,%&!;+-'.!;1,!%-4&!;&&.!'()5'/-,&2!'.!,%&!&,'*5*67!-.2!

)%-+(-/*,%&+-)7!*0!-!.1(;&+!*0!.&1+*5*6'/-5!-.2!)37/%'-,+'/!2'3*+2&+3:!

'./512'.6!2&)+&33'*.!BA&I%1+3,!"W\d<!U-;&55'!-.2!M*3.-'(!"Wb^<!U-.25&+!"#!



! #RR!

$%&!"WbW<!P*15,*.!"Wd`<!D-,&+3*.!"#!$%&!"WWX<!M/M-.13!"#!$%&!"WW"<!$*(5'.3*.!

-.2!P-E&+!#XXWC8!DF>!-.2!)J,7+-('.&!-+&!E.*I.!,*!'.,&+-/,!'.,'(-,&57!I',%!

,%&!/-,&/%*5-('.&!.&1+*,+-.3(',,&+3!BP*15,*.!"Wd`<!O+&&.3%-I!"#!$%&!"Wd\<!

O+&&.3%-I!"WdWC:!;1,!%-4&!-53*!;&&.!)+*)*3&2!,*!%-4&!+&/&),*+3!*0!,%&'+!

*I.:!-5,%*16%!,%'3!I-3!-!(-,,&+!*0!/*.,+*4&+37!*0!(-.7!7&-+3!Bj-//-+'!"Wd\C8!

Q*I&4&+:!,%&!,+-/&!-('.&3!%-4&!;&&.!,%&!31;G&/,!*0!+&.&I&2!'.,&+&3,!'.!

+&/&.,!7&-+3!I',%!,%&!2'3/*4&+7!*0!-!0-('57!*0!OJ)+*,&'.!/*1)5&2!+&/&),*+3:!

3*(&!*0!I%'/%!-+&!3&5&/,'4&57!-/,'4-,&2!;7!,%&3&!-.2!*,%&+!,+-/&!-('.&3<!

,%&3&!+&/&),*+3!%-4&!;&&.!.-(&2!,+-/&!-('.&J-33*/'-,&2!+&/&),*+3!

BP*+*I3E7!"#!$%&!#XX"<!K'.2&(-..!"#!$%&!#XX`<!P&++7!#XXbC8!Q'6%!2*3&3!*0!

DF>!%-4&!-53*!;&&.!3166&3,&2!,*!'.,&+-/,!I',%!,%&!O>P>&+6'/!373,&(!

BA*1+'3%!-.2!S**)&+!"WdRC:!-.2!,%&!+*5&!*0!,%'3!-.2!*,%&+!(&,-;*5',&3!'.!,%&!

.&1+*/%&('/-5!-/,'*.3!*0!DKL!3%*152!;&!3,12'&28!Y1+,%&+!'.4&3,'6-,'*.!'.,*!

,%&!(&,-;*5'3(!*0!DKL!-.2!DFQ!'3!-53*!I-++-.,&2!,*!*;,-'.!-!6+&-,&+!

1.2&+3,-.2'.6!*0!,%&!)%-+(-/*5*67!-.2!)%-+(-/*E'.&,'/3!*0!,%&3&!2+1638!H,!

'3!31+)+'3'.6!,%-,!2&3)',&!;&'.6!/*((&+/'-557!-4-'5-;5&!0*+!-))+*='(-,&57!`X!

7&-+3:!3*!5',,5&!'3!-/,1-557!E.*I.!-;*1,!,%&!(&,-;*5'3(!*0!DKL!B]&..&27!"#!$%&!

#XXWC8!!

9%'5&!',!%-3!;&&.!)+&31(&2!1.,'5!.*I!,%-,!DFQ!0*+(-,'*.!(&2'-,&3!,%&!

O>P>&+6'/!&00&/,3!*0!DKL:!+&315,3!0+*(!,%'3!,%&3'3!3166&3,!,%-,!DKL!',3&50!(-7!

)*33&33!'.%';',*+7!-/,'*.3!*.!O>P>J$8!$%'3!0'.2'.6!0',3!I',%!)+&4'*13!0'.2'.63!

2&(*.3,+-,'.6!,%-,!'.!+*2&.,3!/%+*.'/-557!,+&-,&2!I',%!DKL!BI%&+&!M>N!

I*152!;&!3'6.'0'/-.,57:!'0!.*,!/*()5&,&57:!'.%';',&2!-.2!,%13!DFQ!0*+(-,'*.!

.&-+57:!'0!.*,!/*()5&,&57:!)+&4&.,&2C:!;+-'.!O>P>!5&4&53!+&(-'.!3'6.'0'/-.,57!

&5&4-,&2!BM/M-.13!"#!$%&!"WW#<!M/]&..-!"#!$%&!"WW^<!]&..&27!"#!$%&!#XXWC8!

U'./&!,%&!-.,'2&)+&33-.,!-.2!-.='*57,'/!)+*)&+,'&3!*0!DKL!-+&!-))-+&.,!*.57!

-0,&+!/%+*.'/!,+&-,(&.,:!3,12'&3!'.4&3,'6-,'.6!DFQ!5&4&53!'.!+*2&.,3!

/%+*.'/-557!,+&-,&2!I',%!DKL!-+&!&33&.,'-5!,*!1.2&+3,-.2!,%&!'.2'4'21-5!+*5&3!

*0!DKL!-.2!',3!(&,-;*5',&!'.!,%&!,%&+-)&1,'/!;&.&0',3!*0!DKL8!H,!'3!*0!6+&-,!

'.,&+&3,!-.2!'()*+,-./&!,*!2&,&+('.&!DFQ!5&4&53!'.!-.'(-53!/%+*.'/-557!

,+&-,&2!I',%!DKL!-.2!I',%!DFQ!',3&508!!



! #R^!

$%&!2&4&5*)(&.,!*0!,%&!-.-57,'/-5!(&,%*2!0*+!DFQ!'3!-53*!&=/','.6!

;&/-13&!,%&!(&,-;*5'3(!*0!DKL!/-.!.*I!)*,&.,'-557!;&!-33&33&2!'.!)-,'&.,3!

,-E'.6!DKL8!>5,%*16%!,%&!-33-7!0*+!,%&!2&,&+('.-,'*.!*0!DFQ!5&4&53!'.!+-,!

;+-'.!-.2!5'4&+!I-3!.*,!&=,&.2&2!,*!(&-31+&!)5-3(-!DFQ!5&4&53:!)+&31(-;57!

,%'3!/*152!;&!-/%'&4&2!+&5-,'4&57!&-3'57!6'4&.!,%&!3'()5&!.-,1+&!*0!,%&!

)+*/&21+&!B-5,%*16%!,%&!)+&3&./&!'.!)5-3(-!3-()5&3!*0!I-,&+!(-7!/-13&!

)+*;5&(3!I',%!3,-;'5',7!*0!,%&!0'.-5!2&+'4-,'4&!-.2!',!(-7!;&!.&/&33-+7!,*!2*!
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-/&,75-,'*.!)-,%I-7!'.!%1(-.38!C!I%'(!E8?19*G9$+:$1*%!`_!RRRJb8!

U*I-:!P8!B#XX\C8!T&1+*/%&('/-5!-.2!.&1+*)+*,&/,'4&!)+*)&+,'&3!*0!
)%&.75&,%75'2&.&%72+-?'.&!-.-5*61&38!D%A!,%&3'38!a.'4&+3',7!*0!
>5;&+,-:!F2(*.,*.:!>P:!S-.-2-8!

$-.-7:!j8>8:!$*22:!]8O8!-.2!P-E&+:!O8P8!B#XX#C8!D%&.75&,%75'2&.&%72+-?'.&:!-!
.*4&5!O>P>J$!'.%';',*+:!+&3/1&3!.&1+*.3!0+*(!/&+&;+-5!'3/%&('-8!



! #RW!

D+*/&&2'.63!*0!,%&!#R+2!S*.6+&33!*0!,%&!S*55&6'1(!H.,&+.-,'*.-5&!
T&1+*)37/%*)%-+(-/*5*6'/1(:!M*.,+&-5:!S-.-2-8!

$'),*.:!]8Y8!B"Wb#C8!H.%';','*.!*0!(*.*-('.&!*='2-3&!;7!31;3,',1,&2!
%72+-?'.&38!6'*19":!C!"#d_!W"RJW8!

$*22:!]8O8!-.2!P-E&+:!O8P8!B"WW`C8!O>P>J&5&4-,'.6!&00&/,3!*0!,%&!
-.,'2&)+&33-.,l-.,')-.'/!2+16!)%&.&5?'.&!'.!;+-'._!&00&/,3!*0!
)+&,+&-,(&.,!I',%!,+-.75/7)+*('.&:!BJCJ2&)+&.75!-.2!/5*+675'.&8!C!
522"1#!H'8*+3!R`_!"#`JW8!

j-//-+':!>8!B"Wd\C8!Q'6%!-00'.',7!;'.2'.6!*0!mRQnJ,7+-('.&!'.!,%&!/&.,+-5!
.&+4*13!373,&(8!6+!C!E9$+:$1*%!dW_!"`J#`8!

9**2:!D8K8:!]%-.:!M8>8:!M*3E-5:!f8Z8:!$*22:!]8O8:!$-.-7:!j8>8!-.2!P-E&+:!O8!
B#XX\C8!>52&%72&!5*-2!'.!'3/%&('-J+&)&+013'*.!;+-'.!'.G1+7_!
.&1+*)+*,&/,'*.!;7!.&1,+-5'?-,'*.!*0!+&-/,'4&!-52&%72&3!I',%!
)%&.&5?'.&8!6+$'(!0"8!""##_!"d^JWX8!

91:!O8!-.2!M*++'3:!U8M8:!f+8!B"WWdC8!>+6'.'.&!(&,-;*5'3(_!.',+'/!*='2&!-.2!
;&7*.28!6'*19":!C!RR\!B!D,!"C_!"J"b8!
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