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! U!

:&11)1/0! /7$(A/$(4-! /-,! &C%/)'$(4-! +/0S&0! /-/19'('! N/'! .&0340+&,! *9! O$&.%&-!
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]>(11(/+'!&$!/1MT!EF"G*_T!.0&'&-$&,!/$!:QBI!EF"G!]H)0'$T!>(11(/+'!&$!/1!EF"G_M!:4K

/)$%40'!(-71),&,!H)0'$T!=M!>(11(/+'T!=M8T!H/+19-T!`M!a4&1'7%T!aM!Z(,1&0T!OM!</*(S&0T!#M!

>&*&0T!=M!a&11&%&0T!DM!8%(11(.'T!QM`!/-,!Z0/$&0T!=M!

!"#>&'$,Q,

=/+&'!@''%&0T!:%0('!>(11*&05!/-,!R(741&!f/5&0!.04A(,&,!A/1)/*1&!/,A(7&!340!Z#:O!
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"M"ME c!D%&!HIJK"!\&-4+&llllllllllllllllllllMM!E"!
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,
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EMEMY c!;&/')0&+&-$!43!7&11!-)+*&0!/-,!$4$/1!HIJK"!6R#lll!Vd!
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;<J<4<; =)7%'8:$//&*")8.,:,9,(llllllllllllM)VU)
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GMYM"" c!80&KDI!HIJK"!6R#!1&A&1'!.0&,(7$!$(+&!$4!,&$&7$/*1&!A(0/1!

0&*4)-,lllllllllllllllllllllllllll!"GE!
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(-($(/$(4-MMllllllllllMlllllllllllMllll! "Gh!
LXL ;,G()%O))(*+lllllllllllMlllllllllllMlllllllMM!"GU,
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Q 966@/!9I/EV,E\,H9WV8I/!,\@C/G,.^683I.83H/9,9VG,

TC6836939H9WV8I/!,/3EV,E`/G8,V9VE693I/!@8T,IE,./0121,,,,,,,,,,
T68!/\/!,!I@,!^IEIE`/!/I^lllllllllllMllllllllllllM! "dV,
,

QX2 ;,/+&$*5O%&(*+lllllllllllMlllllllllllMllllllM! "dV,
QXJ ;,9(=),#+5,E:_'%&(4')lllllllllllMlllllllllllll! "VF,

dMEM" c!#(+'lllllllllllMlllllllllllMlllllMM!"VF!
dMEME c!B*L&7$(A&'lllllllllllMlllllllllllllMMM!"VF!
dMEMY c!H9.4$%&'('lllllllllllMlllllllllllMll!"VF!

QXP ;,3')O7&)lllllllllllMlllllllllllMlllllllllMMM!"VE,



! "Y!

dMYM" c!Z&0/'.(-KQ!*/$%!%&/$(-5lllllllllllMllllllM!"VE!
dMYME c!UVUKD:Q!$0/-',)7&,!:D?lllllllMlllllllllMM!"VY!
dMYMY c!Z&0/'.(-KQ!('!$/S&-!).!(-$4!:D?'lllllllllllMlM!"VG!
dMYMG c!Z&0/'.(-KQ!&C%(*($'!1(+($&,!$4C(7($9!$4!UVUKD:Q!:D?lMM! "VU!
QXPXQ c!Z&0/'.(-KQ!).$/S&!('!(-')33(7(&-$!340!$%&0+/1!/*1/$(4-!$4!

477)0MlllllllllllMlllllllllllllllll!"hF,
QXL ;,I"'$=*&"'$#>'O&(%,'+"#+%'='+&,*-,!I@,-O+%&(*+llllllMM!"h",

dMGM" c!UVUKD:Q!:D?!3)-7$(4-!('!&-%/-7&,!/$!GFm:lllllllM"hE!
dMGME c!Z&0/'.(-KQ!).$/S&!-&5/$(A&19!(+./7$'!UVUKD:Q!:D?!S(11(-5!

/*(1($9llllllllllllllllllllllllllllM!"hE!
dMGMY c!UVUKD:Q!:D?!3)-7$(4-!-4$!&-%/-7&,!*9!$%&0+4$%&0/.9!"hd!

QXQ ;,G()%O))(*+lllllllllllMlllllllllllMlllllllMMM!"hV,
,

R 6EI8VI/9@,\E3,ZRZ1I!3,I39VTGC!8G,!I@,IE,!@893,I.8,@9I8VI,,,,
./012,38T830E/3lllllllllllMlllllllllllMllllllllM"UE,
,

RX2 ;,/+&$*5O%&(*+lllllllllllMlllllllllllMllllllMM!"UE,
VM"M" c!Wa(7S!/-,!S(11X!%9.4$%&'('!')++/09llllllllMlll!"UE!
VM"ME c!;4,&1'!43!HIJK"!1/$&-79llllllllllMlllllllM!"UG!

K<4<;<4 =)>"(()($*"#lllllllllllMlllllllll!"UG)
K<4<;<; =)P.$/'.L)9"(()/,%"(#lllllllllllMlll!"UG)

RXJ ;,9(=),#+5,E:_'%&(4')lllllllllllMlllllllllllllM!"Ud,
VMEM" c!#(+'lllllllllllMlllllllllllMlllllMMM!"Ud!
VMEME c!B*L&7$(A&'lllllllllllMlllllllllllMllMMM!"Ud!
VMEMY c!H9.4$%&'('lllllllllllMlllllllllllMllM!"Ud!

RXP ;,3')O7&)lllllllllllMlllllllllllMllllllllll!"UV,
VMYM" c!?/$&-$!HIJK"!('!0&/7$(A/$&,!(-!@"!/-,!#:HE!7&11'llll!"UV!
VMYME c!?/$&-$!HIJK"!('!0&/7$(A/$&,!(-!=K?/$!VMY!/-,!UMG!7&11'llM!"Uj!
VMYMY c!?/$&-$!7&11!1(-&'!N&0&!$0/-',)7&,!N($%!H?#K#EllllMMM!"jF!
VMYMG c!UVUKD:Q!$0/-',)7&,!:D?!$/05&$!1/$&-$!7&11!1(-&'llllM!"jG!
VMYMd c!#-$(K1/$&-79!,0)5'!+4,)1/$&!;H:!71/''!I!&C.0&''(4-lMM!"jh!
VMYMV c!6&A&14.+&-$!/-,!A&0(3(7/$(4-!43!/!.0(+/09!7&11!+4,&1!!!!!!!!!!!

$4!(-A&'$(5/$&!$/05&$(-5!43!1/$&-$19!(-3&7$&,!7&11'llllMM! EF"!
VMYMh c!UVUKD:Q!$0/-',)7&,!:D?!S(11(-5!43!\8Q!7&11'llllll!EFU!

RXL ;,G()%O))(*+lllllllllllMlllllllllllMlllllllMM!E"V,
,

Y !EV!@CT/EVT,9VG,\CIC38,G/38!I/EVTllllllMllllllllll! E"h,
,

Z 38\838V!8TlllllllllllMlllllllllllMlllllllllll!EE",
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,

,

,

,



! "G!

9::$'4(#&(*+),

,

#7! #7&$91/$&,!

#:D\! #I6O!:1(-(7/1!D0(/1'!\04).!

#I6O! #72)(0&,!I++)-4,&3(7(&-79!O9-,04+&!

#1)! #0$%04*/7$&0!1)$%&0)'!

#?@! O.&7(3(7!/+.1(3(7/$(4-!43!#1)K5/5!(-$&50/$&,!HIJK"!6R#!!

#8:!]79h_! #114.%97479/-(-!]79$47%04+&!h_!

#QD! #-$(0&$04A(0/1!D%&0/.9!

#QDK"E! O8#QD#:!/0+T!N%&0&!./$(&-$'!0&7&(A&,!"E!N&&S'!43!H##QDT!*&340&!DI!

#QDKGU! O8#QD#:!/0+T!N%&0&!./$(&-$'!0&7&(A&,!GU!N&&S'!43!H##QDT!*&340&!DI!

#JBJ#! #-/19'('!43!J/0(/-7&!

<:?KE! <!:&11!?9+.%4+/KE!

<HP! <1/7S!H41&!P)&-7%&0!

<?D! <4-&!+/004NT!1(A&0!/-,!$%9+)'!

:/'! :QIO8Q!/''47(/$&,!

:#O:#6`! :4-7&0$&,!#7$(4-!4-!O&04:4-A&0'(4-!$4!#I6O!/-,!6&/$%!(-!`)04.&!

::Q! :%&+4S(-&!7K7!+4$(3!0&7&.$40!

:6! :1)'$&0!43!6(33&0&-$(/$(4-!

:ZO`! :/0*4C931)40&'7&(-!')77(-(+(,91!&'$&0!!

:H`Q@<! :411/*40/$(A&!HIJK"!`0/,(7/$(4-!43!A(0/1!Q&'&0A4(0'c!@a!<Q:!

:?! :4-3(,&-7&!?(+($'!

:;J! :9$4+&5/14A(0)'!

:RO! :&-$0/1!R&0A4)'!O9'$&+!

:QIO8Q! :1)'$&0&,!0&5)1/019!(-$&0'./7&,!'%40$!./1(-,04+(7!0&.&/$!

:$! :971&!D%0&'%41,!

:D?! :9$4$4C(7!D!7&11!

:DB! :&11!D0/7S&0!B0/-5&!

:DJ! :&11!D0/7S&0!J(41&$!



! "d!

:n:Q! :%&+4S(-&!7KCK7!+4$(3!0&7&.$40!

,,8:Q! 604.1&$!,(5($/1!8:Q!

6;OB! 6(+&$%91!')134C(,&!

6R#! 6&4C90(*4-)71&(7!#7(,!

,RD8! 6&4C90(*4-)71&4$(,&!$0(.%4'.%/$&!

C<)>,($) `'7%&0(7%(/!741(!

`cD! `33&7$40cD/05&$!

`:! `1($&!:4-$0411&0!

`:6! 8%974&09$%0(-KD&C/'!Q&,!74-L)5/$&!]&-&059!74).1&,!,9&_!

`6D#! `$%91&-&,(/+(-&$&$0//7&$(7!/7(,!

`?IO#! `-[9+&K1(-S&,!I++)-4'40*&-$!#''/9!

`?IO.4$! `-[9+&K1(-S&,!I++)-4'40*&-$!'.4$!/''/9!

&+)! `1&7$04+/5-&$(7!)-($'!

"*-) `-A&14.&!51974.04$&(-'!]5."EF!/-,!5.G"_!

`Q! `-,4.1/'+(7!0&$(7)1)+!

`DO! `'$(+/$&,!$(+&!'(-7&!'&0474-A&0'(4-!/$!&-041+&-$!!

Z#:O! Z1)40&'7&-7&!#7$(A/$&,!:&11!O40$(-5!

Z#;! :/0*4C931)40&'7&(-!

Z#D#?! Z1)404+&$0(7!/''&''+&-$!43!D!7&11!/7$(A/$&,!?9'('!

Z:O! Z4&$/1!7/13!'&0)+!

Z6#! @O!Z44,!/-,!60)5!#,+(-('$0/$(4-!

ZID:! Z1)40&'7(-!I'4$%(479/-/$&!

Z?"! Z1)4047%04+&!"!

Z;B! Z1)40&'7&-7&!+(-)'!4-&!

ZO:! Z40N/0,!O7/$$&0!

\#\! </7S504)-,!5/5K4-19!HIJK"!6R#!

M'M) \04).K'.&7(3(7!#-$(5&-!]:/.'(,!.04$&(-'_!

\#?D! \)$!#''47(/$&,!?9+.%4(,!D('')&!

\#86H! \197&0/1,&%9,&KYK.%4'.%/$&!6&%9,045&-/'&!



! "V!

\Z8! \0&&-!Z1)40&'7&-$!804$&(-!

5.! \1974.04$&(-!

\8Q! \/5!84'($(A&!Q&'&0A4(0!

H##QD! H(5%19!#7$(A&!#-$(0&$04A(0/1!D%&0/.9!

H#D! H('$4-&!#7&$91!D0/-'3&0/'&!

H<D! H)+/-!<0&/'$!D)+4)0!

H6#:(! H('$4-&!6&/7&$91/'&!I-%(*($40'!

H`nI;! H&C/+&$%91&-&!*('/7&$/+(,&!(-,)7(*1&!+41&7)1&!

HIJK"]K"_! H)+/-!I++)-4,&3(7(&-79!J(0)'!]"_!

H?#! H)+/-!?&)S479$&!#-$(5&-!

H;<#! H&C/+&$%91&-&!*('/7&$/+(,&!

H8DR! HIJK"!80&A&-$(4-!D0(/1'!R&$N40S!

HQ! H/[/0,!0/$(4!

%D`QD! H)+/-!$&14+&0/'&!0&A&0'&!$0/-'70(.$/'&!

IZR! I-$&03&04-!

I?! I-$&01&)S(-!

IB! I4-4+97(-!

IPQ! I-$&02)/0$(1&!0/-5&!

IQ! I-30/!0&,!

IO! I-$&50/$(4-!O$/-,/0,!

I@! I-$&0-/$(4-/1!@-($'!

I@8;! I-3&7$(4)'!@-($'!.&0!;(11(4-!(-.)$!7&11'!

Io<p! R)71&/0!3/7$40!43!S/../!1(5%$!.419.&.$(,&!5&-&!&-%/-7&0!(-!<K7&11'!
(-%(*($40T!/1.%/!

S#! a(14/+.&0&!

?#\! ?9+.%479$&!/7$(A/$(4-!5&-&!

?<! ?)0(/K<&0$/-(!;&,()+!

?:! ?(5%$:971&0!

?:;J! ?9+.%479$(7!7%40(4+&-(-5($('!

?;8! ?/$&-$!;&+*0/-&!804$&(-!



! "h!

?-! R/$)0/1!?45/0($%+!

?45"F! ?45/0($%+!$4!$%&!*/'&!43!"F!

?DR8! ?4-5!D&0+!R4-!80450&''40!

?DQ! ?4-5!D&0+(-/1!Q&.&/$T!74-$/(-(-5!0&5)1/$409!&1&+&-$'!

1$C! O8#QD#:!./0$(7(./-$'!N%4!')*'&2)&-$19!0&K'$/0$&,!14-5!$&0+!H##QD!
/3$&0!0&/7%(-5!.0(+/09!&-,.4(-$!

;#:H! ;/5-&$(7!#1$&0-/$(-5!:)00&-$!H9.&0$%&0+(/!

;ZH! ;/5-&$(7!Z1)(,!H9.&0$%&0+(/!

;ZI! ;&,(/-!Z1)40&'7&-7&!I-$&-'($9!

;5:1E! ;/5-&'()+!:%140(,&!

;H:! ;/L40!H('$474+./$/*(1($9!:4+.1&C!

;H[! ;&5/%&0$[!

+(-! ;(-)$&'!

;BI! ;)1$(.1(7($9!43!I-3&7$(4-!

;QI! ;/5-&$(7!0&'4-/-7&!I+/5(-5!

+QR#! ;&''&-5&0!QR#!

;DD! YKqGTdK,(+&$%91$%(/[41KEK91rKETd!,(.%&-91!$&$0/[41()+!*04+(,&!

*"O) R&5/$(A&!Q&5)1/$409!Z/7$40!804$&(-!

RZ#D! R)71&/0!Z/7$40!43!#7$(A/$&,!DK7&11'!

RZS<! R)71&/0!3/7$40!S/../K1(5%$K7%/(-K&-%/-7&0!43!/7$(A/$&,!<!7&11'!

RIH! R/$(4-/1!I-'$($)$&!43!%&/1$%!

RB6! R4-!B*&'&!6(/*&$(7!

B6! B.$(7/1!6&-'($9!

8<;:! 8&0(.%&0/1!<144,!;4-4-)71&/0!:&11'!

8<O! 8%4'.%/$&!<)33&0&,!O/1(-&!

8:Q! 8419+&0/'&!:%/(-!Q&/7$(4-!

86! 80450/++&,!6&/$%!Q&7&.$40!

8`! 8%974&09$%0(-!

8&0:8! 8&0(,(-(-!:%1404.%911!

8HI! 80(+/09!HIJK"!I-3&7$(4-!



! "U!

8IYKa! 8%4'.%/$(,91(-4'($41KGKdK*('.%4'.%/$&!YKS(-/'&!

8a:! 804$&(-!a(-/'&!:!

8;#! 8%40*41!"EK+90('$/$&!"YK/7&$/$&!

8,() J(0/1!&-[9+&'!].04$&/'&T!0&A&0'&!$0/-'70(.$/'&!/-,!(-$&50/'&_!

8D:! 84'$!D0&/$+&-$!:4-$0411&0!

.D`Z<! 84'($(A&!D0/-'70(.$(4-!`14-5/$(4-!Z/7$40!<!

8D`R! 8%4'.%/$/'&!/-,!D&-'(-!%4+4145)&!

.$C! O8#QD#:!./0$(7(./-$'!N%4!0&7&(A&,!GUKN&&S'!43!H##QD!/3$&0!
0/-,4+([/$(4-!

PK8:Q! P)/-$($/$(A&!8:Q!

P,4$! P)/-$)+!64$!

."-) Q&5)1/$40!43!`C.0&''(4-!43!J(0(4-!804$&(-'!

QR#! Q(*4-)71&(7!#7(,!

QR#8! QR#!8419+&0/'&!

QBO! Q&/7$(A&!BC95&-!O.&7(&'!

Q8;I! Q4'N&11!8/0S!;&+40(/1!I-'$($)$&!

'! O&74-,'!

OM6! O$/-,/0,!,&A(/$(4-!

O#H#! O)*&0491/-(1(,&!H9,04C/+(7!#7(,s!J40(-4'$/$!

O:I6K%)! O&A&0&!:4+*(-&,!I++)-4,&3(7(&-$!+(7&!(+.1/-$&,!N($%!H)+/-!Z4&$/1!
D('')&'!

O`<! O$/.%9147477)'!`-$&04$4C(-!<!

OIJ! O(+(/-!I++)-4,&3(7(&-79!J(0)'!

O?j! O?fRDJ#D?!

O;#QD! O$0/$&5(&'!340!;/-/5&+&-$!43!#-$(0&$04A(0/1!D%&0/.9!

OB:! O$/-,/0,!43!:/0&!O8#QD#:!$0(/1!/0+M!

O8#QD#:! O%40$!8)1'&!#-$(KQ&$04A(0/1!D%&0/.9!/$!O&0474-A&0'(4-!

O8IBR! O).&0./0/+/5-&$(7!I04-!BC(,&!R/-4./0$(71&'!

OP@I6! O).&074-,)7$(-5!P)/-$)+!I-$&03&0&-7&!6&A(7&!

OO:! O(,&!O7/$$&0!



! "j!

D#8! D/./'(-!#''47(/$&,!804$&(-!

D#Q! D0/-'/7$(A/$(-5!0&5(4-!

:':) D0/-'K/7$(A/$40!43!HIJK"!5&-&!&C.0&''(4-!

D:! D('')&!:)1$)0&!

D:;! :&-$0/1!+&+409!D!7&11!

D:Q! D!7&11!Q&7&.$40!

D`;! `33&7$40!+&+409!D!7&11!

D`;! D0/-'+(''(4-!`1&7$04-!;(704'74.9!

D`D! D&$0/+&0!

DH! DKH&1.&0!

DI! D0&/$+&-$!I-$&00).$(4-!

DI;! D!7&11!I++)-4514*)1(-!/-,!;)7(-!.04$&(-!

DRZ! D)+4)0!R&704'('!Z/7$40!

DO:;! D!7&11!N($%!'$&+!7&11!1(S&!.04.&0$(&'!

DD;! D0/-'($(4-/1!+&+409!D!7&11!

@! @-($'!

-$O) J(0/1!I-3&7$(A($9!Z/7$40!

JIO:BRDI! J(04KI++)-4145(7/1!O)'$/(-&,!:4-$041!/3$&0!D0&/$+&-$!I-$&00).$(4-!

J8#! J/1.04(7!#7(,!

-8.) J(0/1!804$&(-!Q!

-8&) J(0/1!804$&(-!@!

>HB! >401,!H&/1$%!B05/-([/$(4-!

NS! >&&S!

>D! >(1,!$9.&!

,

,

?E3G,!ECVI;,LKYJP,



! EF!

2X,/+&$*5O%&(*+,

BG$#)9G'8:".)O,./"%):G")+'#$#),O)')."-$"Q)'.:$9(")RS$(($'/#)'*%)T.':".U);V4;W)'*%)
X>G'.'9:".$#':$,*U)C-'(&':$,*)'*%)>($*$9'()E$M*$O$9'*9"),O)D':"*:)01234)!"#".-,$.#)'*%)
BG".'8"&:$9)E:.':"M$"#)O,.)01234)C.'%$9':$,*Y)Z)>G'8:".)J),O):G")1*B"9G)8&+($#G"%)+,,[)

"*:$:("%)X!"9"*:)B.'*#(':$,*'()."#"'.9G)$*)01234H715EY)RS$(($'/#)":)'(<U)B76\U)P<)]<3S<U);V44W<)

)

2X2,,,.O=#+,/==O+*5'-(%('+%D,0($O)12,,

H)+/-! I++)-4,&3(7(&-79! J(0)'K"! ]HIJK"_! ('! /! ?&-$(A(0)'! /-,! +&+*&0! 43! $%&!

!":.,-$.$%'"! 3/+(19! 43! A(0)'&'M! >%&-! HIJK"! (-3&7$'! /! 7&11T! ($'! 5&-4+&! ('! 0&A&0'&!

$0/-'70(*&,! (-$4!76R#T!N%(7%! (-$&50/$&'! (-$4! $%&!%4'$! 7&11! 5&-4+&M! I-!.04,)7$(A&!

(-3&7$(4-T! $0/-'70(.$(4-! /-,! $0/-'1/$(4-! 43! $%&! (-$&50/$&,! HIJK"! .04A(0/1! 6R#!

&-')&'T!70&/$(-5!$%&!.04$&(-'!-&&,&,!340!$%&!340+/$(4-!43!-&N!(-3&7$(4)'!A(0(4-'M!!!

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

D%&!HIJK"! 5&-4+&! 74-'('$'! 43! $N4! '(-51&K'$0/-,T! .4'($(A&! '&-'&!QR#! 74.(&'! $%/$!

/0&!*4)-,! $4!-)71&47/.'(,!.04$&(-'!/-,! $%&!A(0/1! &-[9+&'! (-$&50/'&!/-,! 0&A&0'&!

$0/-'70(.$/'&M! D%&! A(0/1! 5&-4+&! /-,! /77&''409! /-,! 0&5)1/$409! .04$&(-'! R&3T! J.0!

/-,!J(3!/0&!')004)-,&,!*9!$%&!A(0/1!.04$&(-!.EG!740&T!N%(7%!($'&13!('!')004)-,&,!*9!

$%&! .04$&(-! ."h!+/$0(C! 1/9&0M! ! #! %4'$K,&0(A&,! 1(.(,! *(1/9&0! ')004)-,'! $%&!+/$0(C!

1/9&0!/-,!74-$/(-'!$%&!A(0/1!&-A&14.&!51974.04$&(-'!5."EF!/-,!5.G"M!!D%&!&-A&14.&!

&-/*1&'! HIJ! $4! *(-,! $4! 0&7&.$40'! &C.0&''&,! 4-! $/05&$! 7&11'T! $%)'! 1&/,(-5! $4!

+&+*0/-&! 3)'(4-! /-,! (-3&7$(4-! ]/11! 0&A(&N&,! (-! ]O$&A&-'4-T! EFFY__! ]'$0)7$)0&!

')++/0('&,!(-!Z(5)0&!"M"_M!

)

)



! E"!

)

)

#

#

#

#

#

#

!"!"0#12)#,-./!#3)4*5)#R#&//'.$^"%)$*)T$M)4<4)'*%)4<;W#

D%&! HIJK"! 5&-4+&! ('! /..04C(+/$&19! jMhS<! (-! 1&-5$%M! D%&! M'M! 5&-&! &-74,&'! $%&!

740&! '$0)7$)0/1! .04$&(-'T! .VT! .hT! ."h! /-,! .EGM! P,(! &-74,&'! .04$&/'&T! 0&A&0'&!

$0/-'70(.$/'&!/-,!(-$&50/'&!&-[9+&'T!N%(7%!/0&!-&7&''/09!340!.04,)7$(A&!(-3&7$(4-!

/-,!A(0/1!0&1&/'&M!C*-!&-74,&'!$%&!&-A&14.&!51974.04$&(-!5."VFT!N%(7%!('!71&/A&,!

(-$4!5."EF!/-,!5.G"s!51974.04$&(-'!)'&,!340!$/05&$!7&11!*(-,(-5!/-,!3)'(4-M!HIJK"!

74-$/(-'!V!/,,($(4-/1!/77&''409!5&-&'c!*"OT!."-T!:':T!-$OT!-8.!/-,!-8&T!N%(7%!(-70&/'&!

A(0/1!$0/-'70(.$(4-!/-,!(-3&7$(A($9T!7&11K$4K7&11!$0/-'+(''(4-!/-,!/1'4!+4,)1/$&!%4'$!

(++)-&! 0&'.4-'&'M!D%&!A(0/1! .04+4$&0!40! 14-5! $&0+(-/1! 0&.&/$! ]?DQ_! '&2)&-7&'!

74-$041! ')*'&2)&-$! A(0/1! .04,)7$(4-! $%04)5%! %4'$! /-,! A(0/1! :':! +&,(/$&,!

+&7%/-('+'!]/11!0&A(&N&,!(-!]\0&&-&!/-,!8&$&01(-T!EFFE__!]')++/0('&,!(-!Z(5)0&!

"ME_M!

\(AO$', 2X2X, T%"'=#&(%, )&$O%&O$', *-, #+, ./012, 4($(*+X! ]#,/.$&,! 304+!
%$$.cbb74++4-'MN(S(+&,(/M405bN(S(bZ(1&cHIJK"tJ(0(4-M'A5_!!
!



! EE!

!"!"6#12)#,-./!#&)789(:%9*4#(;(8)#)

HIJK"!(-3&7$'!:6Gk!DK7&11'!].0&3&0&-$(/119!HIJK"K'.&7(3(7!:6Gk!D!7&11'!]64)&S!&$!/1MT!

EFFE__T! +/704.%/5&'! ]`+*0&$'4-! &$! /1MT! "jjY_! +(70451(/1! 7&11'! /-,! /'$0479$&'!

]D0(114K8/[4'!&$!/1MT!EFFY_!/-,!.4''(*19!:6YGk!%/&+/$4.4(&$(7!'$&+!7&11!.045&-($40!

7&11'!];7R/+/0/!&$!/1MT!EF"ET!:/0$&0!&$!/1MT!EF"F_M!HIJK"!5."EF!*(-,(-5!$4!$%&!7&11!

')03/7&!0&7&.$40!:6G!(-,)7&'!74-340+/$(4-/1!7%/-5&'T!N%(7%!&-%/-7&!7%&+4S(-&!

7K7!+4$(3!0&7&.$40!d!]::Qd_!]#1S%/$(*!&$!/1MT!"jjVT!6&-5!&$!/1MT!"jjV_!40!7%&+4S(-&!

7KCK7!+4$(3! 0&7&.$40! G! ]:n:QG_! 74K0&7&.$40! *(-,(-5! ]aN4-5! &$! /1MT! "jjU_M! ! #3$&0!

3)'(4-! /-,! &-$09T! $%&! HIJK"! QR#! 5&-4+&! ('! 0&A&0'&! $0/-'70(*&,! (-$4! 76R#T!

(+.40$&,! (-$4! $%&! -)71&)'! /-,! (-$&50/$&'! (-$4! $%&! %4'$! 7&11! 6R#! ]0&A(&N&,! (-!

]\0&&-&!/-,!8&$&01(-T!EFFET!<1/-S'4-!&$!/1MT!EFFE__T!.0&3&0&-$(/119!(-$4!$%&!(-$04-'!

43! /7$(A&19! &C.0&''&,! 5&-&'! ]O7%04,&0! &$! /1MT! EFFE_M! D%&! &/01(&'$! $0/-'70(.$(4-! 43!

HIJK"!5&-&'!('!D/$!(-,&.&-,&-$M!H4N&A&0T!D/$!1&/,'!$4!$0/-'K/7$(A/$(4-!/-,!3)0$%&0!

$0/-'70(.$(4-! 43! $%&! A(0/1! 5&-4+&M! R&3! 1&/,'! $4! :6GT! :n:QGb::Qd! /-,! ;/L40!

H('$474+./$(*(1($9!:4+.1&C!];H:_!:1/''!"!,4N-0&5)1/$(4-T!.04$&7$(-5!$%&!(-3&7$&,!

7&11! 304+!%4'$! (++)-&! 0&'.4-'&'! /-,! ').&0(-3&7$(4-M!Q&A! /(,'! -)71&/0! &C.40$! 43!

$%&!)-'.1(7&,!$0/-'70(.$'!&-74,(-5!'$0)7$)0/1!/-,!&-[9+/$(7!.04$&(-'!/'!N&11!/'!$%&!

3)11!1&-5$%!HIJK"!QR#!5&-4+&T!!]/11!0&A(&N&,!(-!]\0&&-&!/-,!8&$&01(-T!EFFE__M!

\(AO$',2XJX,./012,W'+*='X!]#,/.$&,!304+!?4'!#1/+4'!R/$(4-/1!?(*0/09c!
%$$.cbbNNNMHIJK"M1/-1M54Ab74-$&-$b'&2)&-7&bHIJK"b;#8b1/-,+/0SM%$+1_M!\&-&!
0&5(4-'!7414)0&,!*1)&!/0&!43!./0$(7)1/0!0&1&A/-7&!$4!$%('!$%&'('M!!



! EY!

8/7S/5(-5! 43! $%&! HIJK"! A(0)'! &-')&'! /3$&0! A(0/1! $0/-'70(.$(4-! /-,! $0/-'1/$(4-! ('!

74+.1&$&,M! Z)-7$(4-/1! A(0/1! .04$&(-'! /0&! 70&/$&,! $%04)5%! .04$&/'&K+&,(/$&,!

71&/A/5&!43!.419.&.$(,&!7%/(-'M!;/$)0&! (-3&7$(4)'!A(0(4-'! $%&-!*),! 304+!$%&!%4'$!

7&11!+&+*0/-&M! I-3&7$&,! 7&11'! /0&! $%4)5%$! $4! ,(&! ,)&! $4! :6Uk!D! 7&11! 79$419'('T! 40!

A(0/1!79$4./$%(7!&33&7$'!]/11!0&A(&N&,!(-!]\0&&-&!/-,!8&$&01(-T!EFFE__M!O4+&!'$),(&'!

')55&'$! +/704.%/5&'! /0&! +40&! 0&'(1(&-$! $4! $%&! A(0/1! 79$4./$%(7! &33&7$! ]:4*4'K

=(+&-&[! &$! /1MT! EF""_M! D%&! 1(3&7971&! 43! HIJK"! ('! ')++/0('&,! (-! ]Q/+*/)$! &$! /1MT!

EFFG_!/-,!!Z(5)0&!"MYM!!

!

,

,

,

,

,

,

,

#

#

\(AO$', 2XPX, ./012, $'>7(%#&(*+, %D%7'X! @-(-$&50/$&,! 6R#! .04,)7$'! /0&!
0&.0&'&-$&,!(-!*1)&!$&C$M!?44'&19!*/'&,!4-!]Q/+*/)$!&$!/1MT!EFFG_!Z(5)0&!"M!
!



! EG!

!"!"<#,-./!#=9>):>)#7&*3&)>>9*4#

HIJK"! ('! $0/-'+($$&,! $%04)5%! $%&! &C7%/-5&! 43! (-3&7$&,! *4,(19! 31)(,'T! '&C)/119T!

(-$0/A&-4)'19! 40! 304+! +4$%&0K$4K7%(1,M! O$),(&'! 43! OIJ! (-! +/7/2)&'! %/A&!

,&+4-'$0/$&,! ./0$(/119! /7$(A/$&,! 5&-($/1!+)74'/! D! 7&11'! $4! *&! $%&! &/01(&'$! $/05&$!

7&11'!')..40$(A&!43!.04,)7$(A&!OIJ!0&.1(7/$(4-!]g%/-5!&$!/1MT!"jjj_M!O(+(1/0!'$),(&'!

')55&'$&,!OIJ! $%&-!,(''&+(-/$&'! $%04)5%!,0/(-(-5! 19+.%!-4,&'!/-,! (-$4! $%&!\)$!

#''47(/$&,! ?9+.%4(,! D('')&! ]\#?D_! N%&0&! &C$&-'(A&! +&+409! :6Gk! D! 7&11!

,&.1&$(4-!477)0'!]?(!&$!/1MT!EFFdT!;/$$/./11(1!&$!/1MT!EFFd_M!!

D%&! /7)$&! .%/'&! 43! HIJK"! (-3&7$(4-! 477)0'! $N4! $4! 34)0! N&&S'! .4'$! HIJK"!

$0/-'+(''(4-M! I$! ('! $%4)5%$! $%/$! (-! $%&!+/L40($9!43!./$(&-$'T!HIJK"! (-3&7$(4-! '$/0$'!

304+!4-&!'(-51&!34)-,&0!A(0)'!]a&&1&!&$!/1MT!EFFU_M!!8/$(&-$'!+/9!&C.&0(&-7&!31)K1(S&!

'9+.$4+'T!19+.%/,&-4./$%9!/-,!3&A&0!]\)0)-/$%/-!&$!/1MT!EFFj_!N($%!A(0/1!14/,'!

/'!%(5%!/'!"Fh!74.(&'!.&0!+?!43!.1/'+/!/-,!/!')*'&2)&-$!,&70&/'&!(-!:6Gk!D!7&11!

74)-$! ]?($$1&! &$! /1MT! "jjjT! a/)3+/--! &$! /1MT! "jjU_T! .0&,4+(-/-$19! (-! $%&! \#?D!

]<0&-7%1&9! &$! /1MT! EFFG_! ]Z(5)0&! "MG_M! D%&! Z(&*(5! '$/5&'! 43! /7)$&! (-3&7$(4-! 7/-! *&!

,('$(-5)('%&,!)'(-5! 1/*40/$409! $&'$'! ]Z(&*(5! &$! /1MT! EFFY_! ]Z(5)0&!"MG_M! #3$&0! .&/S!

A(0&+(/T!A(0)'!1&A&1'!,&70&/'&!$4!/!'&$!.4(-$T!74-74+($/-$19!N($%!$%&!/..&/0/-7&!43!

:6Uk!D!7&11!0&'.4-'&'!(-!$%&!7%04-(7!.%/'&!43!HIJK"!(-3&7$(4-!]<4004N!&$!/1MT!"jjGT!

a4).!&$!/1MT!"jjG_M!!D%('!A(0/1!'&$!.4(-$!('!'$04-519!.0&,(7$(A&!43!0/$&!43!.0450&''(4-!

$4!#I6O!];&1140'!&$!/1MT!"jjV_M!:6Gk!D!7&11!74)-$'!$%&-!./0$(/119!0&74A&0!,)0(-5!$%&!

W71(-(7/1!1/$&-79X!.%/'&T!N%&0&!./$(&-$'!/0&!+4'$19!/'9+.$4+/$(7M!



! Ed!

!

!

!

!

!

!

!

!

,
,
\(AO$',2XL,!#$&**+,5'>(%&(+A,#, &D>(%#7, %*O$)',*-,./012, (+-'%&(*+,N(&",\(':(A,
)&#A(+AB,5'&'$=(+(+A,&"',)&#A',*-,#%O&',(+-'%&(*+X!!
#,/.$&,!304+!%$$.cbb74++4-'MN(S(+&,(/M405bN(S(bZ(1&cHIJK"K$(+&74)0'&M.-5M!
!

O%40$19! /3$&0! $%&! (-($(/$(4-! 43! :6Uk! D! 7&11! 0&'.4-'&'! ,)0(-5! /7)$&! (-3&7$(4-T! HIJ!

+)$/$&'! (-! 0&'.4-'&! $4! '&1&7$(A&! (++)-&! .0&'')0&! ]Z0/$&0! &$! /1MT! EFFh_M! D%('!

+)$/$(4-/1! .04.&-'($9! 43! HIJK"! &-/*1&'! ($! $4! /A4(,! %4'$! (++)-&! 0&'.4-'&'!

]\4)1,&0!&$!/1MT!"jjh/T!8%(11(.'!&$!/1MT!"jj"_M!I-!$%&!7%04-(7!.%/'&!43!HIJK"!(-3&7$(4-T!

$%&!:6Gk!D!7&11!74)-$!74-$(-)&'!$4!,&71(-&!/-,!$%&!(++)-&!,9'3)-7$(4-!/''47(/$&,!

N($%!1/$&K'$/5&!HIJK"!/114N'!4..40$)-('$(7!(-3&7$(4-'!&A&-$)/119!$4!71/(+!$%&!1(A&'!

43!HIJK"!(-3&7$&,!./$(&-$'T!(-!#I6O!]841(!&$!/1MT!"jjY_!]Z(5)0&!"MG_M!

!



! EV!

2XJX,,,./012,)>'%(-(%,I,%'77,/==O+',3')>*+)'),

!"0"!#12)#?*8)#*+#@ABC#1#()88>#94#,-./!#(*4%&*8#

:D?'!/0&!$%4)5%$!$4!.1/9!/!.(A4$/1!041&!(-!74-$041!43!HIJK"!A(0&+(/M!HIJK"K'.&7(3(7!

:D?'! 0&745-('&! HIJK"K(-3&7$&,! 7&11'! $%/$! &C.0&''! ;H:! 71/''! I! /11&1&'! 74-$/(-(-5!

.047&''&,! .&.$(,&'! ]UK""! /+(-4! /7(,'! (-! 1&-5$%_! 43! A(0/1! 40(5(-! (-! $%&(0! *(-,(-5!

5044A&'!]g(-S&0-/5&1!/-,!64%&0$9T!"jjh_M!:D?!N&0&!3(0'$!,&+4-'$0/$&,!$4!+4)-$!

.&.$(,&!'.&7(3(7!0&'.4-'&'!/5/(-'$!HIJK"!(-!"jUU!]R(C4-!&$!/1MT!"jUU_M!I-!/7)$&!HIJK

"!(-3&7$(4-T!$%&!/..&/0/-7&!43!HIJK"K'.&7(3(7!:6Uk!:D?!0&'.4-'&'!7400&1/$&'!N($%!

$%&!,&71(-&! (-!.&/S!A(0&+(/!]Z(5)0&!"MG_T! (+.1(7/$(-5!/!041&! 340!:D?'! (-!74-$041!43!

HIJK"!0&.1(7/$(4-! ]<4004N!&$!/1MT!"jjGT!a4).!&$!/1MT!"jjG_M! !D%&!/,+(-('$0/$(4-!43!

/-$(K:6U!+4-4714-/1!/-$(*4,(&'!(-!OIJK(-3&7$&,!+/7/2)&'!(-%(*($&,!$%&!,&71(-&!43!

.&/S!A(0&+(/!];/$/-4!&$!/1MT!"jjU_!/-,!(-!7%04-(7!OIJ!(-3&7$(4-T!(-70&/'&,!A(0/1!14/,!

]O7%+($[! &$! /1MT! "jjj_M! ! #1'4T! $%&! .0&'&-7&! 43!+40&!HIJK'.&7(3(7! :D?'! 0&')1$&,! (-!

14N&0!A(0/1!14/,'!]B55T!=(-!&$!/1M!"jjU_!/-,!/!0&7&-$!'$),9!'%4N&,!$%/$!'$04-5!\/5!

'.&7(3(7!:6Uk!D!7&11!0&'.4-'&'!N&0&!/''47(/$&,!N($%!/!14N&0!A(0/1!14/,!]a(&.(&1/!&$!

/1MT!EFFh_M!

D%&0&!/0&! $%0&&!+/L40!;H:!71/''! I! /11&1&'c!H)+/-!?&)S479$&!#-$(5&-! ]H?#_K#T!<!

/-,! :M! D%&'&! /0&! %(5%19! .419+40.%(7! /-,! 1&/,! $4! /! A&09! ,(A&0'&! 0&.&0$4(0&! 43!

.0&'&-$&,! .&.$(,&M! ;H:! 71/''! I! /11&1&! &C.0&''(4-! /''47(/$&'! '$04-519! N($%! HIJK"!

,('&/'&!4)$74+&M!Z40!&C/+.1&T!H?#K<eYdcFEbFY!&C.0&''(4-!/''47(/$&'!N($%!0/.(,!

,('&/'&!.0450&''(4-!/-,!%(5%!A(0/1! 14/,!'&$!.4(-$'!]\/4!&$!/1MT!EFF"T!:/00(-5$4-!&$!

/1MT! "jjj_M! :4-A&0'&19T! H?#K<eEhcFd! /-,! H?#K<edhcF"bFEbFY! &C.0&''(4-!

/''47(/$&'!N($%!'14N!,('&/'&!.0450&''(4-!/-,!14N!A(0/1!14/,!'&$!.4(-$'!]Bu<0(&-!&$!

/1MT!EFF"T!;(5)&1&'!&$!/1MT!EFFFT!a/'14N!&$!/1MT!"jjV_M!J(0/&+(7!74-$041!N/'!4*'&0A&,!



! Eh!

(-! H?#K<eEh! .4'($(A&! ./$(&-$'! N%4! +/,&! '$04-5! :D?! 0&'.4-'&'! /5/(-'$! $%&!

(++)-4,4+(-/-$! 5/5! &.($4.&! aQ>II?\?Ra! ]aa"F_! ]\4)1,&0! &$! /1MT! "jjh*T!

#++/0/-4-,! &$! /1MT! EFFd_M! #1'4T! '(+)1$/-&4)'! &C.0&''(4-! 43!+)1$(.1&! .04$&7$(A&!

;H:!71/''!I!/11&1&'!+/9!0&')1$!(-!&A&-!*&$$&0!A(0/1!74-$041!]?&'1(&!&$!/1MT!EF"F_M!

D%&! :D?! '&1&7$(4-! .0&'')0&! 7/-! *&! N&/S&-&,! (3! A(0/1! .&.$(,&! '&2)&-7&'!+)$/$&!

&-4)5%! '4! $%/$! $%&9! /0&! -4! 14-5&0! 0&745-('&,! *9! :D?M! D%('! 7/-! 1&/,! ,(0&7$19! $4!

(++)-&!&'7/.&T!/!%/11+/0S!43!7%04-(7!.%/'&!HIJK"!(-3&7$(4-!]8%(11(.'!&$!/1MT!"jj"_M!

H4N&A&0T! ')7%! &'7/.&!+)$/$(4-'!+/9! *&! /''47(/$&,!N($%! %(5%! A(0/1! 3($-&''! 74'$'!

]Z&&-&9!&$!/1MT!EFFGT!\4)1,&0!&$!/1MT!"jjh*T!;/0$(-&[K8(7/,4!&$!/1MT!EFFV_M!D%&0&! ('!

/1'4!&A(,&-7&!$%/$!7&0$/(-!&'7/.&!+)$/$(4-'!0&A&0$!*/7S!$4!/!N(1,!$9.&!'&2)&-7&!(3!

$0/-'+($$&,! $4! /-! H?#! +('+/$7%&,! %4'$T! .0&')+/*19! *&7/)'&! :D?! '&1&7$(4-!

.0&'')0&!%/'!*&&-!0&1(&A&,!]?&'1(&!&$!/1MT!EFFG_M!I-7(,&-$/119T!:6Uk!D!7&11!0&'.4-'&'!

/5/(-'$! \/5! /0&! ,&&+&,! $4! *&! $%&! +4'$! .04$&7$(A&! /-,! /0&! +4'$! 74++4-19!

/''47(/$&,!N($%!14-5!$&0+!A(04145(7/1!74-$041!]a(&.(&1/!&$!/1MT!EFFh_T!.&0%/.'!,)&!$4!

$%&(0! (++)-45&-(7! /-,! 74-'&0A&,! -/$)0&! ]0&A(&N&,! (-! ]\4)1,&0! /-,! >/$S(-'T!

EFFU__M!!

O)7%! .04$&7$(A&! H?#! /11&1&'! /0&! &-0(7%&,! (-! ./$(&-$'! N%4! -/$)0/119! .0450&''! $4!

#I6O!/$!+)7%!'14N&0!0/$&'T!$&0+&,!W?4-5!D&0+!R4-!80450&''40'X!]?DR8_!]a/'14N!

&$! /1MT! "jjVT!:/00(-5$4-!/-,!Bu<0(&-T!EFFYT!H&-,&1! &$! /1MT! "jjj_M!:D?! 304+!?DR8'!

/-,!&1($&!74-$0411&0'!]`:'_T!/!')*'&$!43!?DR8'!N%4!+/(-$/(-!A(0/1!14/,'!*&14N!$%&!

1&A&1!43!,&$&7$(4-!43!71(-(7/1!/''/9'T!+/9!*(-,!$4!H?#!+41&7)1&'!N($%!%(5%&0!/A(,($9T!

+/9! *&!+40&! .4193)-7$(4-/1T! /-,! %/A&! /! %(5%&0! 714-/1! $)0-4A&0! ]#1+&(,/! &$! /1MT!

EFFhT!<&$$'!&$!/1MT!EFFVT!:0($7%3(&1,!&$!/1MT!EFFUT!H40$4-!&$!/1MT!EFFV_T!&C.0&''!+40&!

8&0340(-! ];(5)&1&'! &$! /1MT! EFFE_! /-,! %/A&! *&$$&0! 19$(7! 50/-)1&! 14/,(-5! .&0%/.'!



! EU!

*&7/)'&! 43!+40&! &33(7(&-$! -)71&/0! 3/7$40! 43! /7$(A/$&,! D! 7&11! ]RZ#D_! $0/-'147/$(4-!

];(5)&1&'! &$! /1MT! EFFU_M! :4-A&0'&19T! H?#! %4+4[954'($9T! N%(7%! 7/)'&'! ,&70&/'&,!

.&.$(,&!,(A&0'($9T!('!/''47(/$&,!N($%!+40&!0/.(,!,('&/'&!.0450&''(4-!]:/00(-5$4-!&$!

/1MT!"jjj_M!

H4N&A&0T! $%&!+/L40($9! 43! ./$(&-$'T! &A&-! $%4'&! &C.0&''(-5! .04$&7$(A&!H?#K/11&1&'T!

'$(11! .0450&''! $4! #I6O! ]H/9! &$! /1MT! "jjjT! 60/&-&0$! &$! /1MT! EFFG_M! 6&'.($&!

(++)-4,4+(-/-$!:D?!5/5! 0&'.4-'&'! (-!H?#K<eEhb<edh!.4'($(A&! 74-$0411&0'!/-,!

.0450&''40'!*&(-5!2)/-$($/$(A&19! '(+(1/0T! 74-$0411&0'!+/9!*&!+40&!/*1&! $4! (-%(*($!

A(0/1! 0&.1(7/$(4-! *9! &C.0&''(-5! +40&! 704''K0&/7$(A&! D! 7&11! 0&7&.$40! ]D:Q_!

714-4$9.&'!/5/(-'$!&.($4.&!A/0(/-$'M!D%('!74)1,!&C.1/(-!$%&!,(33&0&-7&'!(-!4)$74+&!

43!H?#K<eEh!/-,!<edh!&C.0&''(-5!./$(&-$'!]:%&-!&$!/1MT!EF"E_M!!!!

D45&$%&0T!$%&'&!,/$/!(-,(7/$&'!$%/$!:D?!.0&'')0&!+&,(/$&,!$%04)5%!.04$&7$(A&!H?#!

:1/''!"!&.($4.&!&C.0&''(4-!('!/-!(+.40$/-$!3/7$40!340!A(04145(7/1!74-$041M!!

!"0"0###@ABC#1#()88#=;>+'4(%9*4#94#,-./!#94+)(%9*4!

6&'.($&! :6Uk! DK7&11'! ./0$(/119! 1(+($(-5! HIJK"! 0&.1(7/$(4-! ]O7%+($[! &$! /1MT! "jjjT!

H&0'.&05&0! &$! /1MT! EF""T! >/1S&0! &$! /1MT! "jUh_T! HIJK"! '.&7(3(7! :D?'! 14'&! $%&(0!

.4193)-7$(4-/1! &33&7$40! 3)-7$(4-'! %(&0/07%(7/119! 4A&0! $(+&! (-! 0&'.4-'&! $4! 7%04-(7!

/-$(5&-! &C.4')0&! ]>%&009! &$! /1MT! EFFY_M! @')/119! I?KE! 0&1&/'&T! .041(3&0/$(A&! /-,!

S(11(-5!7/./7($(&'!/0&!$%&!3(0'$!$4!*&!14'$T!34114N&,!*9!DRZp!/-,!$%&!IZRv!0&'.4-'&!

$%&!1/'$!$4!7&/'&M!HIJK"K'.&7(3(7!:6Uk!D!7&11'!('41/$&,!304+!%)+/-'!$%/$!1/7S!/-9!"F)

-$-,! &33&7$40! 3)-7$(4-! /0&! /''47(/$&,!N($%! 14N! :6Gk! D! 7&11! 74)-$'! /-,! %(5%! A(0/1!

14/,'!]>%&009!/-,!#%+&,T!EFFG_M!D%&!3(-/1!'$/5&!43!:D?!&C%/)'$(4-!('!,&1&$(4-!43!

$%/$!7&11!]g/L/7!&$!/1MT!"jjU_M!!!!



! Ej!

:D?!,9'3)-7$(4-!7/-!*&!0&5)1/$&,!*9!$%&!7&11)1/0!&C.0&''(4-!43!(-%(*($409!0&7&.$40'!

40!W&C%/)'$(4-!+/0S&0'X!]J(05(-!&$!/1MT!EFFj_!')7%!/'!80450/++&,!6&/$%!Q&7&.$40K

"! ]86K"_! ]D0/)$+/--! &$! /1MT! EFFVT!6/9! &$! /1MT! EFFVT! 8&$04A/'! &$! /1MT! EFFV_T!N%4'&!

3)-7$(4-! ('! $%4)5%$! $4! ,/+.&-! ,4N-! $%&! (++)-&! '9'$&+! /-,! .0&A&-$! 4A&0K

/7$(A/$(4-M!I-%(*($(4-!43!86K"!(-!7%04-(7/119!HIJK"K(-3&7$&,!%)+/-([&,!+(7&!]O&)-5!

&$!/1MT!EF"Y_!/-,!OIJK(-3&7$&,!+/7/2)&'!]J&1)!&$!/1MT!EFFj_!1&/,!$4!14N&0!A(0/1!14/,'!

/-,! (+.04A&,! :6Uk! DK7&11! 0&'.4-'&'M! B$%&0! (-%(*($409! 0&7&.$40'! ')7%! /'!

?9+.%479$&! #7$(A/$(4-! \&-&! ]?#\KY_! ]<1/7S*)0-! &$! /1MT! EFFj_! /-,! D! 7&11!

I++)-4514*)1(-!/-,!;)7(-!,4+/(-KY!]DI;KY_!]=4-&'!&$!/1MT!EFFU_!%/A&!/1'4!*&&-!

/''(5-&,! 041&'! (-! D! 7&11! &C%/)'$(4-M! O(+(1/019T! (+./(0&,! :6Gk!D! 7&11! 3)-7$(4-! ('! /!

%/11+/0S!43!.0450&''(4-!$4!#I6O!]BC&-()'!&$!/1MT!EFFE_M!

D%&'&!W&C%/)'$&,X!7&11'!.0&A&-$!4.$(+/1!(++)-&!74-$041!43!7%04-(7!HIJK"!(-3&7$(4-!

/'! -40+/1! 7&11)1/0! ')0A(A/1! 40! .041(3&0/$(A&! '(5-/1! $0/-',)7$(4-! ./$%N/9'! /-,!

79$4S(-&!&C.0&''(4-!.043(1&'!/0&!,9'3)-7$(4-/1!]0&A(&N&,!(-!]>%&009T!EF""__M!!

!"0"6#12)#?*8)#*+#@A<C#1#()88>#94#,-./!#(*4%&*8#

80450&''(4-!$4!#I6O!('!'14N&,!(-!./$(&-$'!N($%!'$04-5!:6Gk!5/5!`?IO.4$!0&'.4-'&'!

]<4/[!&$!/1MT!EFFET!O45%4(/-!&$!/1MT!EF"E_!/-,!:6Gk!D!7&11!0&'.4-'&'!N&0&!,4+(-/-$!

4A&0! :6Uk! 0&'.4-'&'! (-! ,&$&0+(-(-5! $(+&! $/S&-! $4! .0(+/09! &-,.4(-$! (-! $%&!

O8#QD#:! $0(/1! ]Z0/$&0! &$! /1MT! EF"Y_M! ! I-! 4$%&0! '$),(&'T! .041(3&0/$(A&! 5/5K'.&7(3(7!

:6Gk!D!7&11!0&'.4-'&'!.&0%/.'!0&1/$&!$4!14N&0!A(0/1!14/,'T!]Q4'&-*&05!&$!/1MT!"jjh_T!

/1$%4)5%! $%('! 4*'&0A/$(4-! ('! ,('.)$&,! ]<&$$'! &$! /1MT! EFF"T!6/14,! &$! /1MT! "jjjT!\&/K

</-/7147%&! &$! /1MT! EFFF_M! Q&7&-$19! $%&! .0&'&-7&! 43! '$04-5! :6Gk! D! 7&11! 0&'.4-'&'!

N/'! 1(-S&,!$4!A(04145(7/1!74-$041! (-!/7)$&! (-3&7$(4-!]O7%(&33&0!&$!/1MT!EF"G_M!HIJK"K



! YF!

'.&7(3(7! 79$419$(7!:6Gk!D!7&11! 30&2)&-79!N/'!/1'4!/''47(/$&,!N($%! 14N&0!'&$!.4(-$!

A(0/1!14/,'!]O45%4(/-!&$!/1MT!EF"E_M!D45&$%&0T!$%&'&!,/$/!(-,(7/$&!:6Gk!D!7&11'!/1'4!

%/A&!/-!(+.40$/-$!041&!(-!74-$0411(-5!HIJK"!(-3&7$(4-M!

#

#

#

#

#

#

#

#

#

#

#

#
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,

,

,



! Y"!

2XPX,.(A"7D,9%&(4',9+&($'&$*4($#7,I"'$#>D,

H(5%19!/7$(A&!/-$(0&$04A(0/1!$%&0/.9!]H##QD_!74-'('$'!43!/!74+*(-/$(4-!43!/$!1&/'$!

$%0&&! /-$(0&$04A(0/1! ,0)5's! $9.(7/119! /! .04$&/'&! 40! -4-K-)71&4'(,&! 0&A&0'&!

$0/-'70(.$/'&! (-%(*($40! /-,! $N4! -)71&4'(,&b-)71&4$(,&! /-/145)&! 0&A&0'&!

$0/-'70(.$(4-!(-%(*($40'!]</0$1&$$T!EFF"T!H/++&0!&$!/1MT!EFFV_M!!D%&0&!/0&!7)00&-$19!

EE!1(7&-'&,!/-$(0&$04A(0/1!,0)5'!]O%&-!/-,!O(1(7(/-4T!EFFU_!N%(7%!7/-!(-%(*($!HIJK"!

&-$09T!0&A&0'&!$0/-'70(.$(4-T!(-$&50/$(4-!/-,!A(0(4-!+/$)0/$(4-M!!

H##QD!N/'! (-$04,)7&,! (-!"jjV!/-,! 1&,! $4!/!'(5-(3(7/-$!,&71(-&! (-!+40*(,($9!/-,!

+40$/1($9!(-!HIJK"!(-3&7$&,!(-,(A(,)/1'!(-!$%&!,&A&14.&,!N401,!]\)1(7S!&$!/1MT!"jjh_M!

Z40! &C/+.1&T! +40$/1($9! (-! "Edd! '$),(&,! ./$(&-$'! 3&11! 304+! EjMG! $4! UMU! .&0! "FF!

.&0'4-! 9&/0'! *&$N&&-! "jjd! /-,! "jjh! ]8/1&11/! &$! /1MT! "jjU_M!H##QD! '(5-(3(7/-$19!

0&74-'$($)$&'!:6Gk!D!7&11! 1&A&1'!];47043$!&$!/1MT!EFFh_T!N%(7%!0&')1$'!(-!,&70&/'&,!

.0450&''(4-! $4!#I6O!/-,!,&/$%! ]gN/%1&-!&$!/1MT!EFFjT!Q/9!&$!/1MT!EF"F_M!H4N&A&0T!

,&'.($&!1(3&!&C.&7$/-79!43!/'9+.$4+/$(7!&/019!H##QDK$0&/$&,!./$(&-$'!*&(-5!A&09!

'(+(1/0!$4!)-(-3&7$&,!(-,(A(,)/1'!]A/-!O(5%&+!&$!/1MT!EF"F_T!H##QD!('!-4$!7)0/$(A&T!

'4!1(3&K14-5!/,+(-('$0/$(4-!+)'$!477)0M!!

6&'.($&! $%&!')77&''&'!43!H##QDT!YdMY!+(11(4-!.&4.1&!/0&!HIJK(-3&7$&,!N401,N(,&!

/-,!"MV!+(11(4-!,(&,!304+!#I6O!(-!EF"E!]>HBT!EF"E_!N($%!$%&!+/L40($9!43!(-3&7$&,!

.&4.1&! '$(11! -4$! 4-! $%&0/.9! ]8(4$! /-,! P)(--T! EF"Y_M! #,+(-('$0/$(4-! 43! 1(3&K14-5!

H##QD! %/'! 7/A&/$'T! (-71),(-5! '47(/1! '$(5+/T! ,0)5! $4C(7($9! /-,! $%&! 0('S! 43! ,0)5!

0&'('$/-7&!$%04)5%!-4-K/,%&0&-7&M!#1'4T!,&+&-$(/!/-,!7/0,(4A/'7)1/0!,('&/'&!/0&!

/''47(/$&,!N($%!H##QD! ]J41*&0,(-5! /-,!6&&S'T! EF"F_M! #,,($(4-/119T!H##QD! /1'4!

3/(1'! $4! 0&(-'$/$&! $%&! ,9'3)-7$(4-/1! (++)-&! 7&11! 0&'.4-'&! ];(5)&1&'! &$! /1MT! EFFjT!

a/1/+'!&$!/1MT!"jjj_M!!



! YE!

I-$&0&'$(-519T! $%&! H8DRFdE! '$),9! ]:4%&-! &$! /1MT! EF""_! '%4N&,! $%/$! H##QD!

/,+(-('$0/$(4-! $4! HIJK"! (-3&7$&,! (-,(A(,)/1'! 0&,)7&,! $%&! 7%/-7&! 43! A(0/1!

$0/-'+(''(4-! *9! jVw! +&/-(-5! H##QD! +/9! /1'4! *&! )'&3)1! 340! .0&A&-$(4-! 43!

(-3&7$(4-M!!

!"6"!#@8949(:8#-57:(%#*+#,DD?1#

>%&-!H##QD!('!(-($(/$&,T!34)0!.1/'+/!A(0)'!,&7/9!.%/'&'!477)0M!!#!0/.(,!,&71(-&!(-!

.1/'+/!A(0)'!3(0'$!&-')&'T!N($%!/!%/13K1(3&!43!/..04C(+/$&19!E!,/9'!]8&0&1'4-!&$!/1MT!

"jjhT! :/A&0$! &$! /1MT! "jjhT! 8&0&1'4-! &$! /1MT! "jjVT!>&(! &$! /1MT! "jjd_M! :4-74+($/-$19T!

:6Gk! D! 7&11! 74)-$'! 0&74A&0! ]H4! &$! /1MT! "jjd_! ]Z(5)0&! "MG_M! D%('! (-($(/1! ,&71(-&! ('!

$%4)5%$! $4! 0&.0&'&-$! $%&! 71&/0/-7&! 43! '%40$K1(A&,! .04,)7$(A&19! HIJK"K(-3&7$&,!

/7$(A/$&,! :6Gk! D! 7&11'! *9! $%&! (++)-&! '9'$&+! 40! *9! $%&! A(0/1! 79$4./$%(7! &33&7$!

]D04-4!&$!/1MT!EF"F_M!!!

#!')*'&2)&-$!A(0/1!,&7/9!.%/'&T!N($%!/!%/13!1(3&!43!/!3&N!N&&S'T!('!$%4)5%$!$4!*&!,)&!

$4!$%&!,&'$0)7$(4-!43!HIJK(-3&7$&,!7&11'! (-!/-/$4+(7/1!0&'&0A4(0!'($&'T!/-,!(-3&7$&,!

+/704.%/5&'T!N%(7%!/0&!S-4N-!$4!*&!+40&!0&'('$/-$!$4!$%&!79$4./$%(7!&33&7$!43!HIJ!

]8&0&1'4-!&$!/1MT!"jjhT!D04-4!&$!/1MT!EF"F_M!!!

@'(-5! $%&! WO(-51&! :4.9!#''/9X! ]8/1+&0T!>(&5/-,! &$! /1M! EFFY_! $%/$!+&/')0&'! A(0/1!

14/,T!$N4!+40&!,&7/9!.%/'&'!%/A&!*&&-!4*'&0A&,!]8/1+&0T!;/1,/0&11(!&$!/1M!EFFU_M!

D%&!$%(0,!,&7/9!.%/'&!7400&'.4-,&,!$4!/!7&11!N($%!/!%/13K1(3&!43!Yj!N&&S'T!/-,!74)1,!

0&.0&'&-$!HIJK"! *4)-,! $4! Z411(7)1/0!6&-,0($(7! :&11'! ]g%/-5! /-,! 8&0&1'4-T! EF"Y_M!

D%&! %/13K1(3&! 340! $%&! 3(-/1! .%/'&! 43! ,&7/9! ('! 1(S&19! $4! 0&.0&'&-$! $%/$! 43! $%&! W1/$&-$!

HIJK"!0&'&0A4(0X!]O&7$(4-!"MG_M!`'$(+/$&'!340!$%('!,&7/9!0/$&!0/-5&!304+!GG!+4-$%'!

]O(1(7(/-4!&$!/1MT!EFFYT!Z(-[(!&$!/1MT!"jjj_!$4!/-!(-3(-($&!1&-5$%!43!$(+&T!+&/-(-5!$%/$!



! YY!

./$(&-$'!N(11!-&A&0!*&!7)0&,!*9!H##QD!]H/$/-4!&$!/1MT!EF"F_M!B$%&0! '$),(&'!%/A&!

'%4N-!$%/$!(3!./$(&-$'!/0&!$0&/$&,!&/019T!HIJK"!6R#!1&A&1'!+/9!,&71(-&!N($%!/!%/13K

1(3&!43!d!+4-$%'! ]:%)-!&$!/1MT! EFFh_! ]O&7$(4-!"MGMY_M! !H4N&A&0T! ($! ('!-4$!S-4N-! $4!

N%/$!1&A&1!$%&!HIJK"!0&'&0A4(0!+)'$!,&.1&$&!340!/!.&0'4-!$4!*&!7)0&,M!

!

!

!
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,

,



! YG!

2XLX,,./012,3')'$4*($),#+5,@#&'+%D,

!"<"!#E*&5:%9*4#*+#8:%)4%8;#,-./!/94+)(%)=#?)>)&F*9&>#

J(0/1! 0&K&C.0&''(4-! ,4&'! -4$! /1N/9'! 477)0! (++&,(/$&19! /3$&0! (-$&50/$(4-M! I-! 0/0&!

7/'&'T! .04A(0/1!6R#! 0&K&C.0&''(4-! ('! '(1&-7&,T! 340+(-5! /!.441! 43! 1/$&-$19! (-3&7$&,!

7&11'M!D%('!1/$&-$!0&'&0A4(0!('!&'$/*1('%&,!&/019!(-!/7)$&!(-3&7$(4-!]:%)-!&$!/1MT!"jjUT!

#-/-N40/-(7%!&$!/1MT!EF"E_M!

:)00&-$! $%&409! ')55&'$'! 1/$&-79! 477)0'! N%&-! .04,)7$(A&19! (-3&7$&,T! W/7$(A/$&,X!

:6Gk!DK7&11'!N($%!(-$&50/$&,!.04A(0)'!0&A&0$!$4!/!0&'$(-5T!2)(&'7&-$!\F!'$/$&!$%/$!('!

-4$! 74-,)7(A&! 340! A(0/1! 0&.1(7/$(4-! ]H&0+/-S4A/! &$! /1MT! EFFYT! :%)-! &$! /1MT! EFFY_M!

O(-7&!1/$&-$!/-,!)-(-3&7$&,!:6Gk!D!7&11'!/0&!.%&-4$9.(7/119!(,&-$(7/1!]<044S'!/-,!

g/7ST!EFFE_T!$%&9!7/--4$!*&!$/05&$&,!*9!%4'$!(++)-&!+&7%/-('+'!340!&1(+(-/$(4-M!

O4+&!&A(,&-7&!')55&'$'!$%/$!+&+409!:6Gk!D!7&11'!]N%(7%!(-71),&!$%&!+/L40($9!43!

7&11!.4.)1/$(4-_!.041(3&0/$&'!%4+&4'$/$(7/119T!$%)'!'$/*(1([(-5!$%&!'([&!43!$%&!1/$&-$!

0&'&0A4(0!]:%4+4-$!&$!/1MT!EFFj_M!I3!%4+&4'$/$(7!.041(3&0/$(4-!43!1/$&-$!7&11'!477)0'T!

$%('!+&/-'!$%/$!A(0/1!.&0'('$&-7&!('!&-')0&,!/-,!$%/$!1(3&14-5!H##QD!*9!($'&13!+/9!

-&A&0!&0/,(7/$&!HIJ!]'&&!"MGME_M!!

?(+($(-5! 74-7&-$0/$(4-'! 43! 7&0$/(-! %4'$! $0/-'70(.$(4-! 3/7$40'! (-71),(-5! R)71&/0!

3/7$40! S/../K1(5%$K7%/(-K&-%/-7&0! 43! /7$(A/$&,!<! 7&11'! ]RZKS<_T!R)71&/0! Z/7$40! 43!

#7$(A/$&,!DK7&11'!]RZ#D_!/-,!84'($(A&!D0/-'70(.$(4-!`14-5/$(4-!Z/7$40!<!].D`Z<_T!

/'!N&11!/'!A(0/1!D/$T!/0&! (-A41A&,!(-!+/(-$&-/-7&!/-,!*0&/S(-5!43! 1/$&-79M! !D%('! ('!

5&-&0/119! /7%(&A&,! $%04)5%! &.(5&-&$(7! +4,)1/$(4-! 43! %('$4-&! 6R#! *(-,(-5!

.04$&(-'T!N%(7%!1&/,'!$4!/!0&.0&''(A&!6R#!'$/$&T!-4$!74-,)7(A&!340!6R#!.419+&0/'&!



! Yd!

*(-,(-5T! A(0/1! $0/-'70(.$(4-! /-,! (-3&7$(4)'! A(0/1! 0&1&/'&! ]')++/0('&,! (-! ]a/0-T!

EF""__!/-,!,('7)''&,!(-!,&$/(1!(-!'&7$(4-!"MdM!!

:14-/1!.041(3&0/$(4-!43!1/$&-$19!(-3&7$&,!%/&+/$4.4(&$(7!'$&+!7&11'!/-,!:6Gk!D!7&11'!

N($%! '$&+! 7&11K1(S&! .04.&0$(&'! ]DO:;_! 74)1,! $%&40&$(7/119! 1&/,! $4! 1/$&-$! .04A(0)'!

*&(-5! 74-$/(-&,! (-! /11! ,(33&0&-$(/$&,! .045&-9! 7&11'! ]<)[4-! &$! /1MT! EF"G_T!N($%! $%&!

%4+&4'$/$(7!.041(3&0/$(4-!-4$!%/A(-5!7/)'&,!1/$&-$!A(0/1!0&/7$(A/$(4-!]<4'2)&!&$!/1MT!

EF""_M! ! D0/-'70(.$(4-/1! (-$&03&0&-7&T!N%&0&*9! $0/-'70(.$(4-!43! /!%4'$! 5&-&!*9! /-!

).'$0&/+!.04+4$&0! (-%(*($'! ?DQK,0(A&-! $0/-'70(.$(4-! 43! HIJK"T! 74)1,! .4$&-$(/119!

/7$!/'!/!+&7%/-('+!$%/$!+/(-$/(-'!/!1/$&-$!.%&-4$9.&T!/1$%4)5%!$%&!74-$0(*)$(4-!43!

$%('! ('! ,('.)$&,! ]6)A&05&0! &$! /1MT! EFFj_M! ! 6R#! ($'&13T! ./0$(7)1/019! :.\! ('1/-,!
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74+.1(7/$&,! $%&! 0&')1$'M! HIJK"! 6R#! 1&A&1'! /1'4! /''47(/$&,! '$04-519! N($%! .0&K

H##QD!A(0/1!14/,!]Z4)0/$(!&$!/1MT!EF"Y_M!!



! G"!

!"<"<#1:&3)%943#*+#%2)#8:%)4%#,-./!#&)>)&F*9&#

O(-7&! $%&! 1/$&-$! A(0/1! 0&'&0A4(0! ('! +4'$! 1(S&19! 7/)'/$(A&! 43! A(0/1! 0&*4)-,! 4-! DIT!

(-,(A(,)/1'! 7/-! -&A&0! '$4.! H##QDM! I3! $%&! 1/$&-$! 0&'&0A4(0! 74)1,! *&! $/05&$&,! ($!

N4)1,! +&/-! ./$(&-$'! 74)1,! )-,&054! DI! N($%4)$! 3&/0! 43! A(0/1! 0&*4)-,! /-,!

74-$(-)&,! .0450&''(4-! $4! #I6OM! H4N&A&0T! -4! S-4N-! 7&11K')03/7&! .%&-4$9.(7!

,(33&0&-7&'! &C('$! *&$N&&-! 1/$&-$19! (-3&7$&,! /-,! )-(-3&7$&,! 0&'$(-5! :6Gk! D! 7&11'!

]<044S'!/-,!g/7ST!EFFE_T!$%)'!$%&!(++)-&!'9'$&+!7/--4$!'.&7(3(7/119!71&/0!1/$&-$!

7&11'M!!D%('!.04A(,&'!/!+/L40!*/00(&0!$4!&0/,(7/$(4-!&3340$'M!!

H4N&A&0T!0&7&-$!,/$/!%/A&!(,&-$(3(&,!,(0&7$!HIJK"!(-3&7$(4-!43!0&'$(-5!:6Gk!D!7&11'!

1&/,'!$4!(-$&50/$(4-!/-,!\/5!.04$&(-!&C.0&''(4-!N($%4)$!&33(7(&-$!A(0/1!'.0&/,T!N($%!

+/(-$&-/-7&!43!/!0&'$(-5!7&11)1/0!.%&-4$9.&T!N%(7%!7%/11&-5&'!$%&!$0/,($(4-/1!(,&/!

$%/$!1/$&-$!7&11!HIJK"!$0/-'70(.$(4-!%/'!*&&-!74+.1&$&19!'(1&-7&,!]8/7&!&$!/1MT!EF"E_M!

I-!$%('!'$),9T!A(0/1!'.0&/,!N/'!&-%/-7&,!4-!I?Kh!$0&/$+&-$T!N%(7%!7400&1/$&,!N($%!

&1&A/$&,!`-A!$0/-'1/$(4-!]8/7&!&$!/1MT!EF"E_M!D%('!/50&&'!N($%!4*'&0A/$(4-'!N%&0&!

HIJK"!QR#!N/'!34)-,!$*)-$-,!(-!0&'$(-5!:6Gk!D!7&11'!]?/''&-!&$!/1MT!EFFGT!?/''&-!&$!

/1MT! EFFVT! ?(! &$! /1MT! EFFdT! g%/-5! &$! /1MT! "jjj_! /-,! 8<;:'! ]Z('7%&0! &$! /1MT! EFFUT!

8/'$&0-/S!&$!/1MT!EFFjT!H47S&$$!&$!/1MT!"jjj_M!

O(-7&!'4+&!HIJK"!(-! (-3&7$&,!0&'$(-5!7&11'! ('!'(1&-$T!'4+&!('!$0/-'70(*&,!/-,!'4+&!

HIJK"!5/5! ('! $0/-'1/$&,!N($%4)$!'.0&/,(-5! (-3&7$(4-T! 1/$&-79!+/9!*&!/! W'.&7$0)+XT!

0/$%&0!$%/-!L)'$!$0/-'70(.$(4-/119!'(1&-7&,!.04A(0/1!6R#!]8/7&T!\0/3!&$!/1M!EF"E_M!I3!

'4+&! 0&'$(-5! 1/$&-$19! (-3&7$&,! 7&11'! &C.0&''! \/5! .04$&(-T! ($! +/9! $%&0&340&! *&!

.4''(*1&! $4! $/05&$! $%&'&! 7&11'! N($%! :D?'T! ,&.&-,(-5! 4-! N%&$%&0! /-,b40! N%(7%!

/-$(5&-'!/0&!*&(-5!.0&'&-$&,!4-!;H:!71/''! I!+41&7)1&'M! I$!N/'!%9.4$%&'('&,!$%/$!

`:'!%/A&!14N&0!HIJK"!0&'&0A4(0!1&A&1'!*&7/)'&!'$04-5!:D?!0&'.4-'&'!7/-!*&!+/,&!



! GE!

/5/(-'$!7&11'!&C.0&''(-5!A&09!'+/11!/+4)-$'!43!\/5! ]\0/3!&$!/1MT!EF""_M!D%&'&!\/5!

.4'($(A&!1/$&-$19!(-3&7$&,!0&'$(-5!:6Gk!D!7&11'!/0&!$/05&$/*1&!*9!`:!:D?'!/-,!%/A&!

*&&-! ('41/$&,! $*)-$-,! ]\0/3!&$!/1MT!EF"Y_M!#!./0$!43! $%&! 1/$&-$!A(0/1! 0&'&0A4(0!+(5%$!

$%&0&340&!*&!W$/05&$/*1&XM!
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! GY!

2XQX,,I"'$#>('),#(='5,#&,./012,%O$',

HIJK"!7)0&!('!/!+/L40!('')&!$%/$!-&&,'!$4!*&!/,,0&''&,M!D%('!('!&'.&7(/119!$0)&!'(-7&!

0&7&-$!$%&!0&7&-$!OD`8!.04.%91/7$(7!A/77(-&!$0(/1!]<)7%*(-,&0!&$!/1MT!EFFU_!,(,!-4$!

'(5-(3(7/-$19! .04$&7$! ./$(&-$'! 304+! HIJK"! (-3&7$(4-M! #1'4T! $%&! D%/(! $0(/1! ]QJ"GG_!

]Q&0S'KR5/0+! &$! /1MT! EFFj_T! ')55&'$&,! $%4'&! $%/$! N&0&! A/77(-/$&,! %/,! /! Y"MEw!

14N&0! HIJK"! (-3&7$(4-! 0/$&! 74+./0&,! $4! $%4'&! 0&7&(A(-5! .1/7&*4! ].xFMFG_M! O(-7&!

HIJK"! .0&3&0&-$(/119! (-3&7$'! HIJK"K'.&7(3(7! :6Gk! D! 7&11'! ]64)&S! &$! /1MT! EFFE_T!

A/77(-&'!'$(+)1/$(-5!:6Gk!D!7&11'!74)1,!0&')1$!(-!%(5%&0!A(0/1!0&.1(7/$(4-!/-,!%(5%&0!

0&'&0A4(0'! .&0%/.'! &C.1/(-(-5! $%&! %(5%&0! HIJK"! /72)('($(4-! 0/$&! 4*'&0A&,! (-! $%&!

OD`8!$0(/1!]<)7%*(-,&0!&$!/1MT!EFFU_M!!

H4N&A&0T!D!7&11!*/'&,!:;JKA&7$40!$%&0/.&)$(7!A/77(-&'!%/A&!,&+4-'$0/$&,!74-$041!

43! OIJ! (-3&7$(4-! ]H/-'&-! &$! /1MT! EF""T! H/-'&-! &$! /1MT! EFFj_M! I++)-&K+&,(/$&,!

.0450&''(A&!14''!/-,!&A&-!74+.1&$&!&0/,(7/$(4-!43!OIJKQR#!/-,!6R#!N/'!0&.40$&,!

(-! /! ')*'&$! 43! A/77(-/$&,! +/7/2)&'! $%/$! 74-$0411&,! OIJ+/7EYj! (-3&7$(4-! .4'$!

7%/11&-5&! ]H/-'&-! &$! /1MT! EF"Y_M! D%&'&! 0&')1$'! %/A&! -4$! 9&$! *&&-! 4*'&0A&,! (-!

71(-(7/1!$0(/1'M!!

H4N&A&0T! /)$41454)'! ,&-,0($(7! 7&11'! .)1'&,! N($%! /$$&-)/$&,! HIJK"! $0/-'(&-$19!

0&,)7&,!HIJK"!A(0/1! 14/,!'&$!.4(-$!"E!/-,!EG!*)$!-4$!GU!N&&S'!.4'$!DI!]\/07(/!&$!

/1MT! EF"Y_M! #,,($(4-/119T! HIJ! \/5K'.&7(3(7! %)+40/1! 0&'.4-'&'! /$! '&0474-A&0'(4-!

%/A&! /1'4! *&&-! 1(-S&,! N($%! 71(-(7/1! 4)$74+&! ]:%&(-5'4-5K84.4A! &$! /1MT! "jj"_M!

6&'.($&!*04/,19!-&)$0/1([(-5!/-$(*4,(&'!*&(-5!.0&'&-$! ('41/$&,! $*)-$-,! ]>/1S&0!&$!

/1MT! EF""_T! $%&9! %/A&! 1($$1&! (+./7$! 4-! 14-5K$&0+! 71(-(7/1! .0450&''(4-! ]`)1&0! &$! /1MT!

EF"FT!8(/-$/,4'(!&$!/1MT!EFFj_M!!



! GG!

D%&! /*(1($9! 43! HIJK"! $4! +)$/$&! 70&/$&'! (++&-'&! (-$0/! /-,! (-$&0K./$(&-$! A(0/1!

,(A&0'($9T!N%(7%!+/S&'! $/05&$(-5!/11!A(0/1!A/0(/-$'!N($%!:D?!40!/-$(*4,9! (-,)7(-5!

A/77(-&'!A&09!7%/11&-5(-5M!#-$(K1/$&-79!$%&0/.(&'T!(-!$%&!.0&'&-7&!43!H##QDT!%/A&!

*&&-! ,&A('&,! $4! 0&+4A&! 1/$&-$! HIJK"! 304+! ($'! 0&'&0A4(0'T! $%)'! 7)0(-5! /! ./$(&-$M!

D%&'&!,0)5'!+/9!.&0%/.'!/114N!./$(&-$'!$4!(-$&00).$!H##QDT!N($%!&($%&0!./0$(/1!40!

$4$/1! A(04145(7/1! 0&+(''(4-M! I-! $%('! '&-'&T! HIJK"! +/9! *&! $%4)5%$! 43! (-! $&0+'! 43!

7/-7&0M!!

HIJK"!&0/,(7/$(4-!/-,!HIJK"!7)0&!/0&!-4$!+)$)/119!&C71)'(A&M!`0/,(7/$(4-!+&/-'!-4!

HIJK"! 7/-! *&! ,&$&7$&,! (-! /! ./$(&-$T! $%)'! /! '$&0(1('(-5! 7)0&! %/'! *&&-! /7%(&A&,M!

H4N&A&0T! $%&0&! ('! (-70&/'(-5!&A(,&-7&! 340! /!*&-&3($! 43! &/019!H##QD! $0&/$+&-$! (-!

$%&!74-$&C$!43!W3)-7$(4-/1!7)0&XT!N%(7%!%/'!*&&-!/7%(&A&,!(-!$%&!JIO:BRDI!./$(&-$'T!

,&'.($&!HIJK"!6R#!*&(-5!,&$&7$/*1&!]O/&[K:(0(4-!&$!/1MT!EF"Y_M!I-!$%&'&!"G!./$(&-$'T!

&/019!/-,!.0414-5&,!H##QD!(-($(/$&,!(-!8HI!%/'!1&,!$4!14N!/-,!&A&-!,&71(-(-5!HIJK

6R#!1&A&1'!(-!$%&!/*'&-7&!43!$%&0/.9T!N%(7%!('!(-,&.&-,&-$!43!.04$&7$(A&!H?#K$9.&!

40!$%&!.0&'&-7&!43!'$04-5!:D?!0&'.4-'&'M!I-!&($%&0!7/'&T! ($! ('!70)7(/1!340!$%&!1/$&-$!

HIJK"!0&'&0A4(0!$4!*&!,&.1&$&,!*9!'4+&!+&7%/-('+M!

D%&0&!('!/-!(-70&/'(-5!-)+*&0!43!7/'&!'$),(&'!4A&0!$%&!1/'$!3&N!9&/0'!$%/$!')55&'$!

HIJK"!&0/,(7/$(4-!40! 3)-7$(4-/1!7)0&! ('!/-,!%/'!*&&-!+/,&!.4''(*1&!]')++/0('&,!

(-!]Q(7%+/-!&$!/1MT!EFFj__M!

!"H"!##@@?H#5*='8:%9*4#

HIJK"!%/'!.4$&-$(/119!*&&-!&0/,(7/$&,!(-!4-&!(-,(A(,)/1M!!:6Gk!D!7&11'!%4+4[954)'!

340! /! YE! */'&! ./(0! ]yYEbyYE_!+)$/$(4-! (-! $%&!>>!_! 5&-&! /0&! -4$! .&0+(''(A&! 340!

(-3&7$(4-!*9!::QdK$04.(7!'$0/(-'!43!HIJK"!]?()!&$!/1MT!"jjV_M!80450&''(4-!$4!#I6O!('!



! Gd!

'14N&,!&A&-!(-!./$(&-$'!%&$&04[954)'!340!$%('!+)$/$(4-!]`)5&-KB1'&-!&$!/1MT!"jjhT!

:4%&-!&$!/1MT!"jjh_M!#!*4-&!+/004N!$0/-'.1/-$!N/'!.&0340+&,!(-!/-!HIJK"K(-3&7$&,!

1&)S/&+(/! ./$(&-$T! *)$! )'(-5! /! ,4-40! 7/009(-5! $%('! 0/0&!+)$/$(4-M! #11! $%&! -&N19!

5&-&0/$&,!:6Gk!DK7&11'!$%)'!7/00(&,!$%('!+)$/$(4-!/3$&0!&-50/3$+&-$M!D%('!./$(&-$!

%/'! *&&-! 433! H##QD! 340! 4A&0! d! 9&/0'! N($%! -4! 74-A(-7(-5! A(0/1! 0&*4)-,! 40!

,&$&7$/*1&!.04A(0/1!HIJK"!6R#!40!QR#!(-!$%&!*4-&!+/004NT!*144,!40!0&7$/1!+)74'/!

]#11&0'!&$!/1MT!EF""T!H)$$&0!&$!/1MT!EFFjT!f)S1!&$!/1MT!EF"Y_M!H4N&A&0T!($!('!-4$!S-4N-!

N%&$%&0! 0/,(4$%&0/.9T! 7%&+4$%&0/.9T! /-$(K$%9+479$&! 514*)1(-T! 50/3$! A&0')'! %4'$!

,('&/'&!40!/!74+*(-/$(4-!43!/11!G!3/7$40'!N&0&!(+.1(7/$&,!(-!$%&!+&7%/-('+!43!7)0&M!!!

H4N&A&0T! (-!$N4!::Qd!yYE!%&$&04[954)'!HIJK"K(-3&7$&,!./$(&-$'T!/!*4-&!+/004N!

$0/-'.1/-$! 304+! /!N(1,! $9.&! ,4-40! 0&')1$&,! (-! )-,&$&7$/*1&! HIJK"! 6R#! 40! QR#T!

.4''(*19! ,)&! $4! 50/3$! A&0')'! %4'$! ,('&/'&! 71&/0(-5! $%&! 0&'&0A4(0! ]H&-0(7%! &$! /1MT!

EF"Y_M!H4N&A&0T!A(0)'!0&*4)-,&,!(-!*4$%!./$(&-$'!"E!/-,!YE!N&&S'!.4'$!$0&/$+&-$!

7&''/$(4-T!.&0%/.'!304+!-4-K'/+.1&,!/-/$4+(7/1!0&'&0A4(0'!]H&-0(7%!&$!/1MT!EF"G_M!

#'!*4-&!+/004N! $0/-'.1/-$'! 7/009! '(5-(3(7/-$!%&/1$%! 0('S'! /-,!::Qd!yYE!,4-40'!

/0&! 0/0&T! N/9'! %/A&! *&&-! ,&A('&,! $4! +(+(7! $%('! .%&-4$9.&! )'(-5! 5&-&! $%&0/.9M!

\&-&!&,($(-5!43!>>!_!(-!:6Gk!D!7&11'!)'(-5![(-7!3(-5&0!-)71&/'&'!$/05&$&,!$4!/!$/05&$!

'($&! N($%(-! >>!_! N/'! .&0340+&,! (-! .0&K71(-(7/1! $&'$'M! D%&! 0&')1$(-5! 7&11'! N&0&!

3)-7$(4-/119! -40+/1! *)$! N&0&! 0&'('$/-$! $4! HIJK"! (-3&7$(4-! /-,! HIJK"! QR#! 1&A&1'!

,&70&/'&,!4-!(-3)'(4-!43!$%&'&!7&11'!(-!/!+)0(-&!+4,&1!]8&0&[!&$!/1MT!EFFU_M!!

D%('!$&7%-41459!N/'!/''&''&,!340!'/3&$9!(-!/!0&7&-$!71(-(7/1!$0(/1M!#,4.$(A&!$0/-'3&0!

43! &C./-,&,! /)$41454)'! :6Gk! D! 7&11'! N($%! 5&-&K&,($&,! >>!_! (-$4! 7%04-(7/119!

(-3&7$&,! ./$(&-$'! 4-! H##QD! N/'! '/3&M! `-50/3$+&-$! 43! >>!_! &,($&,! 7&11'! N/'!

4*'&0A&,!/-,!$%&'&!7&11'!7/00(&,!/!')0A(A/1!/,A/-$/5&!74+./0&,!$4!-/$(A&!:6Gk!D!



! GV!

7&11'! ]D&*/'T! O$&(-! &$! /1M! EF"G_M!D%&! 74-7&0-! $%/$!+)$/$(-5!4-19!::Qd!N4)1,! '$(11!

/114N! :n:QG! 40! ,)/1K$04.(7! A(0)'&'! $4! (-3&7$! 7&11'! +/9! *&! 0&'41A&,! N($%! /! ,)/1!

0&7&.$40! gZRT! 0&7&-$19! 0&.40$&,! (-! /! %)+/-('&,! +)0(-&! +4,&1! ]6(,(5)! &$! /1MT!

EF"G_M!

!"H"0#I:&8;#,DD?1#%&):%5)4%##

D%&0&! ('! 74-$0/,(7$409! &A(,&-7&! $4! ')55&'$! *&-&3($'! 43! &/019! H##QD! 4-'&$! /3$&0!

(-($(/1!HIJK"!(-3&7$(4-M!!?/$&-$!0&'&0A4(0!340+/$(4-!N/'!-4$!(-%(*($&,!(3!H##QD!N/'!

/,+(-('$&0&,!(-!.0(+/09!(-3&7$(4-T!,&'.($&!74-$041!43!.1/'+/!A(0&+(/!]:%)-!&$!/1MT!

"jjU_M!!H4N&A&0T!./$(&-$'!N%4!/0&!$0&/$&,!N($%!H##QD!(-!.0(+/09!HIJK"!(-3&7$(4-!

,4!5&-&0/119!%/A&! 14N&0!HIJK"!0&'&0A4(0! 1&A&1'!$%/-!$%4'&!$0&/$&,!,)0(-5!7%04-(7!

(-3&7$(4-!]`0(S''4-!&$!/1MT!EF"YT!a4&1'7%!&$!/1MT!EF""_M!!

#!'+/11!')*'&$!43!./$(&-$'!&-0411&,!(-!$%&!JIO:BRDI!$0(/1T!N%4!0&7&(A&,!.0414-5&,!

H##QD!(-!.0(+/09!HIJK"!(-3&7$(4-!%/A&!0&+/(-&,!/A(0&+(7!340!14-5!.&0(4,'!43!$(+&!

.4'$!DIM! !D%&'&!"G!./$(&-$'!%/,!-4!5&-&$(7!$0/($'!74++4-19!34)-,!(-!`:'T!'4!N&0&!

,&3(-&,!/'!W.4'$!$0&/$+&-$!74-$0411&0'X!]8D:'_M!!8D:!A(0/1!0&'&0A4(0!1&A&1'!N&0&!A&09!

14N!/-,!(-!'4+&!7/'&'T!,&70&/'&,!4A&0!$(+&!]H472)&14)C!&$!/1MT!EF"FT!O/&[K:(0(4-!

&$!/1MT!EF"Y_M!6/$/!304+!$%('!74%40$!')55&'$!$%/$!A&09!&/019!/-,!.0414-5&,!$%&0/.9!

74)1,! 1(+($! $%&! '([&! 43! $%&! A(0/1! 0&'&0A4(0T! .&0%/.'! $4! /! .4(-$! N%&0&! ($! 7/-! *&!

74-$0411&,!*9!%4'$!(++)-($9!(-!$%&!/*'&-7&!43!H##QD!]O/&[K:(0(4-T!</77%)'!&$!/1M!

EF"Y_M!

#1'4T!$%&!0&')1$'!304+!$%&!O8#QD#:!$0(/1!'%4N&,!$%/$!GU!N&&S'!43!H##QD!,)0(-5!

.0(+/09!HIJK"!(-3&7$(4-!74)1,!'(5-(3(7/-$19!,&1/9!,('&/'&!.0450&''(4-!]Z(,1&0!&$!/1MT!

EF"Y_! ]Z(5)0&! "Md#_! /-,! ,&1/9! A(0/1! 0&*4)-,! ]O$4%0! &$! /1MT! EF"Y_! ]Z(5)0&! "Md<_!



! Gh!

/1$%4)5%! -4! 8D:'! N/'! 4*'&0A&,M! 8/0$(7(./-$'! N%4! N&0&! 0/-,4+([&,! N($%(-! /-!

&'$(+/$&,!"E!N&&S'!43!$%&0/.9!%/,!'14N&0!,('&/'&!.0450&''(4-!$%/-!$%4'&!N%4!%/,!

/! 14-5&0! (-$&0A/1! *&$N&&-! '&0474-A&0'(4-! /-,! 0/-,4+([/$(4-T! /'! 4*'&0A&,!

.0&A(4)'19!]840$&0!&$!/1MT!EFFY_M!?4N!:6Gk!D!7&11!0&'.4-'&'!/1'4!.0&,(7$&,!/!+40&!

0/.(,!$(+&!$4!.0(+/09!&-,.4(-$!]Z0/$&0!&$!/1MT!EF"Y_M!!
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\(AO$', 2XQ, 6O:7()"'5, 5#&#, -$*=, &"', T693I9!, &$(#7X, #_! GU! *)$! -4$! "E! 40! F!
N&&S'! 43! H##QD! '(5-(3(7/-$19! ,&1/9&,! ,('&/'&! .0450&''(4-M! ! Q&.04,)7&,! N($%!
.&0+(''(4-! 304+! ]Z(,1&0T! 840$&0! &$! /1M! EF"Y__T! :4.90(5%$!;/''/7%)'&$$'!;&,(7/1!
O47(&$9M! <_! ?4-5&0! H##QD! ,)0/$(4-! ,&1/9&,! A(0/1! 0&*4)-,! $(+&M! ! Q&.04,)7&,!
N($%!.&0+(''(4-!304+!]O$4%0T!Z(,1&0!&$!/1M!EF"Y_!Z(5)0&!"#M,



! GU!

H##QD!$0&/$+&-$! (-!/7)$&! (-3&7$(4-!,&.1&$&,!$%&!A(0/1!0&'&0A4(0! (-!/-4$%&0!'$),9!

]O$0/(-!&$!/1MT!EFFd_M!O(+(1/019T!`:'T!N%4!74-$041!HIJK"!0&.1(7/$(4-!(-!$%&!/*'&-7&!43!

H##QDT! %/A&! ./0$(7)1/019! 14N! HIJK"! 0&'&0A4(0! 1&A&1'! ]\0/3! &$! /1MT! EF""_M! ;4'$!

-4$/*19T!&C$0&+&19!&/019!H##QD!$0&/$+&-$!43!$%&!;(''(''(..(!*/*9!N($%(-!Y"!%4)0'!

43!*(0$%!+/9!%/A&!0&')1$&,!(-!$%&!'&74-,!7/'&!43!HIJK"!3)-7$(4-/1!7)0&!]8&0'/),!&$!

/1MT!EF"Y_T! /'!.&0%/.'! $%&!HIJK"! 0&'&0A4(0!N/'!-4$!9&$! '&&,&,! ]:%)-!&$!/1MT!EF"FT!

#-/-N40/-(7%! &$! /1MT! EF"E_M! D%&0&! ('! /1'4! /-! (++)-4145(7/1! *&-&3($! 43! H##QD!

/,+(-('$0/$(4-! (-! .0(+/09! HIJ! (-3&7$(4-! ]8HI_T! /'! D! 7&11! 3)-7$(4-! ('! .0&'&0A&,!

]BC&-()'!&$!/1MT!EFFE_M!

!"H"6#1#()88#D(%9F:%9*4#

O4+&! /-$(K1/$&-79! ,0)5'! N40S! *9! /7$(A/$(-5! 0&'$(-5! 1/$&-$! :6Gk! D! 7&11'T! N%(7%!

(-,)7&'!HIJK"K?DQ!$0/-'70(.$(4-!/-,!A(0/1!&C.0&''(4-M!J(0)'!74)1,!$%&-!*&!71&/0&,!

40!W.)05&,X!304+!1/$&-$19!(-3&7$&,!7&11'!*9!$%&!A(0/1!79$4./$%(7!&33&7$!40!*9!(++)-&!

$/05&$(-5! ]<4N+/-! &$! /1MT! EFFj_M! ! #-9! 0&1&/'&,! A(0)'! N4)1,! -4$! 0&K(-3&7$! 7&11'!

*&7/)'&!./$(&-$'!N4)1,!'$(11!*&!0&7&(A(-5!H##QDM!!

I?KE!/-,!$%&!/-$(K:6Y!/-$(*4,9!BaDY!*4$%!/7$(A/$&!:6Gk!D!7&11'!$%04)5%!+)1$(.1&!

'(5-/11(-5! ./$%N/9'M! ! D%&! /7$(A/$(4-! '(5-/1'! 74)1,! (-,)7&! /7&$91/$(4-! 43! %('$4-&!

.04$&(-'!$%/$!*(-,!$%&!(-$&50/$&,!HIJK"!6R#!'($&T!144'&-(-5!$%&!HIJK"!*(-,(-5!/-,!

+/S(-5! $%&! &-A(04-+&-$! +40&! 74-,)7(A&! 340! A(0/1! $0/-'70(.$(4-M! I?KE! $%&0/.9!

(-70&/'&,!:6Gk!D!7&11!1&A&1'!*9!dFw!/-,!(-,)7&,!$0/-'70(.$(4-!43!HIJK"!(-!GFw!43!

./$(&-$'!$&'$&,!]a4A/7'!&$!/1MT!"jjd_M!:6Gk!D!7&11!74)-$'!V!+4-$%'!.4'$!%(5%K1&A&1!

I?KE!$%&0/.9!N&0&!jGMUw!%(5%&0!$%/-!*/'&1(-&!]6/A&9!&$!/1MT!"jjj*_M!!



! Gj!

D%&!/+4)-$!43! 1/$&-$19! (-3&7$&,! 7&11'! (-!./$(&-$'! 0&7&(A(-5!*4$%! I?KE! $%&0/.9!/-,!

H##QD! N/'! 14N&0! $%/-! (-! ./$(&-$'! L)'$! 0&7&(A(-5! H##QD! ]:%)-! &$! /1MT! "jjj_!

/1$%4)5%!/!')*'&2)&-$!'$),9!,('.)$&,!$%('!]69*)1!&$!/1MT!EFFE_M!!!

H4N&A&0T! '$),(&'! /$$&+.$(-5! A(0/1! W.)05(-5X!N($%! 514*/1!D! 7&11! /7$(A/$40'! (-,)7&,!

79$4S(-&!'$40+'!/-,!'&A&0&!/''47(/$&,!$4C(7($(&'!]80(-'!&$!/1MT!"jjj_M!I-!4-&!'$),9T!

:6Gk! D! 7&11! 1&A&1'! -&A&0! 3)119! 0&74A&0&,! .4'$KBaDY! $0&/$+&-$! ]A/-! 80//5! &$! /1MT!

EFF"_M! `A&-! (-$&-'(3(7/$(4-! 43! I?KE! /-,! BaDKY! $0&/$+&-$! N($%! 6(,/-4'(-&! /-,!

H9,04C9)0&/!(-!/A(0&+(7!./$(&-$'!3/(1&,!$4!(-%(*($!0&*4)-,!A(0&+(/!]\&&0/&0$!&$!/1MT!

EFFU_!/-,!,(,!-4$!&0/,(7/$&!HIJK"!0&'&0A4(0'!$*)-$-,!]a)1S4'S9!&$!/1MT!EFFE_M!

I?Kh!N/'!$%4)5%$!$4!*&!/!.04+('(-5!7/-,(,/$&!340!A(0/1!&0/,(7/$(4-!/'!I?Kh!$%&0/.9!

(-! $%&! O:I6K%)! +4)'&! +4,&1! 0&/7$(A/$&,! 1/$&-$! A(0)'! (-! :6Gk! D! 7&11'! /-,!

$%9+479$&'T! N($%! -&51(5(*1&! (+./7$! 4-! 7&11! .%&-4$9.&! ]O70(.$)0&K#,/+'! &$! /1MT!

EFFE_M! O(+(1/019T! I?Kh! $%&0/.9! '$(+)1/$&,! 0&/7$(A/$(4-! 43! 1/$&-$! A(0)'! (-! '4+&!

H##QDK$0&/$&,!./$(&-$!:6Gk!DK7&11'!"F)-$-,!]?&%0+/-!&$!/1MT!EFFG_M!H4N&A&0T!'(-7&!

I?Kh!.04+4$&'!1/$&-$!7&11!%4+&4'$/$(7!.041(3&0/$(4-T!,4)*$'!%/A&!*&&-!0/('&,!N($%!

0&5/0,! $4! $%&! 71(-(7/1! )'&3)1-&''! 43! $%('! $%&0/.9! ]:%4+4-$! &$! /1MT! EFFj_M!

Z)0$%&0+40&T!I?Kh!+&,(/$&,!%4+&4'$/$(7!.041(3&0/$(4-!N/'!'%4N-!-4$!$4!0&/7$(A/$&!

1/$&-$!.04A(0)'!(-!/!.0(+/09!1/$&-79!7&11!+4,&1!]<4'2)&!&$!/1MT!EF""_M!

#

#

#

#



! dF!

!"H"<#J&*%)94#K94:>)#@#:3*49>%>#

804'$0/$(-! ('! /! .%40*41! &'$&0! ,&0(A&,! 304+! 0,/'('*:G&#) *&:'*#! $0&&! */0SM!

804'$0/$(-! ('!/!804$&(-!a(-/'&!:! ]8a:_!/54-('$!/-,! (-,)7&'!.04A(0/1! $0/-'70(.$(4-!

/-,! (-3&7$(4)'! A(0/1! 0&1&/'&! ]a)1S4'S9! &$! /1MT! EFF"_! *9! /7$(A/$(-5! $%&! RZKS<!

./$%N/9! ]<(/-74$$4! &$! /1MT! EFFG_M! O.&7(3(7/119T! 804'$0/$(-! '$(+)1/$&'! 8a:!

.%4'.%4091/$(4-!43!$%&!(-%(*($40!43!-)71&/0!3/7$40!43!S/../!1(5%$!.419.&.$(,&!5&-&!

&-%/-7&0!(-!<K7&11'T!/1.%/!]Io<p_T!7/)'(-5!($'!,&50/,/$(4-M!D%&!$0/-'70(.$(4-!3/7$40!

RZKo<!('!0&1&/'&,!/-,!$%)'!$0/-'70(.$(4-!43!1/$&-$!.04A(0)'!('!/7$(A/$&,!]Z(5)0&!"MV_!

]>(11(/+'!&$!/1MT!EFFG_M!

H&C/+&$%91&-&! *('/7&$/+(,&! ]H;<#_! 7/-! /1'4! '$(+)1/$&! A(0/1! 0&K&C.0&''(4-! *9!

+4,)1/$(-5! $%&!8%4'.%/$(,91(-4'($41KGTdK*('.%4'.%/$&!YKS(-/'&!]8IYKa_!'(5-/11(-5!

7/'7/,&! ]:4-$0&0/'! &$! /1MT! EFFh_M! O(+(1/019! $4! 804'$0/$(-T! :6G! ,4N-K0&5)1/$(4-!

477)0'! 74-74+($/-$19T! $%)'! /1'4! .4$&-$(/119! (-%(*($(-5! %") *,-,! 8<;:! (-3&7$(4-!

]a1(7%S4!&$!/1MT!EFFV_M!H;<#!N/'!N&11!$41&0/$&,!(-!.%/'&!II!7/-7&0!$0(/1'!]#-,0&&33!

&$!/1MT!"jjE_M!!!

8KD`Z*!0&70)($+&-$!$4!$%&!A(0/1!.04+4$&0!('!-&7&''/09!$4!4A&074+&!/*40$(A&!HIJK"!

$0/-'70(.$(4-!&A&-$'!$%/$!477)0!(-!$%&!/*'&-7&!43!A(0/1!D/$M!D%&!%&C/+&$%91&-&!*('K

/7&$/+(,&! (-,)7(*1&! +41&7)1&! ]H`nI;_! 74+.1&C! *(-,'! $4! /-,! (-%(*($'! 8KD`Z*M!

H4N&A&0T! H;<#! (-%(*($'! $%&! H`nI;! 74+.1&CT! 1(*&0/$(-5! 8KD`Z*T! N%(7%! ('!

')*'&2)&-$19!0&70)($&,!$4!$%&!HIJK"!.04+4$&0!N%&0&!$0/-'70(.$'!7/-!*&!&14-5/$&,!

]:%4),%/09!&$!/1MT!EFFU_M!D%&!.0&'&-7&!43!D/$!*9./''&'!$%('!74-$041!+&7%/-('+!/-,!

,(0&7$19!0&70)($'!8KD`Z*!$4!$%&!HIJK"K.04+4$&0!]g%)!&$!/1MT!"jjh_!]')++/0('&,!(-!

]</0$4-!&$!/1MT!EF"YT!<4N+/-!&$!/1MT!EFFj_!/-,!Z(5M!"MV_M!!



! d"!

H4N&A&0T!'(-7&!HIJK"!.0&3&0&-$(/119!(-3&7$'!/7$(A/$&,!DK7&11'T!804'$0/$(-!/-,!H;<#!

74)1,! $%&40&$(7/119! (-70&/'&! $%&! -)+*&0! 43! 7&11'! .&0+(''(A&! $4! HIJK"! (-3&7$(4-!

(-70&/'(-5!$%&!1/$&-$!0&'&0A4(0!'([&!/-,!$%('!N4)1,!/1'4!*&!$%&!7/'&!340!$%&!514*/1!D!

7&11!/7$(A/$40'!I?KE!/-,!I?Kh!]:%4+4-$!&$!/1MT!EFFjT!<4N+/-!&$!/1MT!EFFj_M!!D%&!8a:!

./$%N/9! +4,)1/$40! <094'$/$(-! 0&/7$(A/$&'! 1/$&-$! HIJK"! N($%4)$! 514*/1! D! 7&11!

/7$(A/$(4-! ];&%1/! &$! /1MT! EF"F_M! :6G! ('! /1'4! ,4N-0&5)1/$&,! 4-! ,0)5! $0&/$+&-$!

0&')1$(-5! (-! 1&''! .4$&-$(/1! $/05&$'! 340! HIJK"! 0&K(-3&7$(4-! ]<4$4! &$! /1MT! "jj"_M!

H4N&A&0T! (-! /-! 4A/0(/-! 7/-7&0! $0(/1T! <094'$/$(-! 7/)'&,! '&A&0&! +9/15(/! (-! /11!

./$(&-$'!];405/-!&$!/1MT!EF"E_M!
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,
,
,
\(AO$',2XRX,@#&'+&,%'77,#%&(4#&(*+,:D,6$*)&$#&(+,#+5,.HS9X,8!x!.%4'.%4091/$(4-!
&A&-$M!?44'&19!*/'&,!4-!]</0$4-!&$!/1MT!EF"Y_!Z(5)0&!"M!
#

#

#



! dE!

!"H"H#,9>%*4)#A):()%;8:>)#-429L9%*&>#

H('$4-&!,&/7&$91/'&!(-%(*($40'!]H6#:(_!0&/7$(A/$&!1/$&-$!A(0)'!*9!,&K0&.0&''(-5!$%&!

0&'$0(7$(A&! 7%04+/$(-! &-A(04-+&-$! $%/$! ')004)-,'! (-$&50/$&,! 1/$&-$! .04A(0)'!

]Z(5)0&! "Mh_M! D%&! Z6#K/..04A&,! ,0)5! J/1.04(7! #7(,! ]J8#_! 0&/7$(A/$&'! HIJK"!

&C.0&''(4-!304+!1/$&-$19!(-3&7$&,!:6Gk!D!7&11'!304+!./$(&-$'!4-!H##QD!]f1('/'$(5)(!

&$!/1MT!EFFG_!/-,!(-!74+*(-/$(4-!N($%!(-$&-'(3(&,!H##QDT!/77&1&0/$&,!71&/0/-7&!43!

HIJK"!304+!$%&!1/$&-$!:6Gk!DK7&11!0&'&0A4(0!(-!Y!4)$!43!G!./$(&-$'!]?&%0+/-!&$!/1MT!

EFFd_M! D%('! 4*'&0A/$(4-! %/'! -4$! *&&-! 0&.04,)7&,! (-! +40&! 0&7&-$! 71(-(7/1! $0(/1'!

]O(1(7(/-4! &$! /1MT! EFFhT! #07%(-! &$! /1MT! EF"FT! O/54$K?&0411&! &$! /1MT! EFFUT! Q4)$9! &$! /1MT!

EF"E_M!!:1/''!"!H6#:!.04$&(-'!/0&!+4'$!74++4-19!/''47(/$&,!N($%!+/(-$&-/-7&!43!

1/$&-79!]:%4),%/09!/-,!;/0541('T!EF""_M!

!

!

!

!

!

!

!

!
\(AO$',2XYX,H'%"#+()=,*-,#%&(*+,-*$,.()&*+',G'#%'&D7#)',/+"(:(&*$),,



! dY!

O)*&0491/-(1(,&!%9,04C/+(7!/7(,!]O#H#s!J40(-4'$/$_!('!/-!Z6#K/..04A&,!,0)5!340!

$%&! $0&/$+&-$! 43! 7)$/-&4)'! D! 7&11! 19+.%4+/M! I$! ('! /! +40&! .4$&-$! /-,! '&1&7$(A&!

H6#:(!$%/-!J8#!/-,!'$(+)1/$&'!HIJK"!&C.0&''(4-!(-!./$(&-$!7&11'!"F)-$-,!]#07%(-!&$!

/1MT! EFFjT! :4-$0&0/'! &$! /1MT! EFFj_M! B$%&0! &A&-! +40&! .4$&-$! H6#:(! (-71),&!

8/-4*(-4'$/$! ]Q/'+)''&-! &$! /1MT! EF"Y_! /-,! $%&! #+&0(7/-! Z6#K/..04A&,!

Q4+(,&.'(-T! N%(7%! ,&+4-'$0/$&'! /-$(K$)+4)0! /7$(A($9! (-! $%&! -/-4+41/0! 0/-5&!

]<41,&-!&$!/1MT!EFFV_M!

!"H"M#12)#NK9(O#:4=#O988P#2;7*%2)>9>#

D%&0&!('! (-70&/'(-5!/N/0&-&''!(-!$%&!HIJK"!3(&1,!$%/$!H6#:(!40!4$%&0!/-$(K1/$&-79!

,0)5!$0&/$+&-$!+(5%$!-4$!*&!')33(7(&-$!340!HIJK"!7)0&!4-!($'!4N-M!D%&!3(0'$!$*)-$-,!

&A(,&-7&! 43! 0&'&0A4(0! ,('0).$(4-! N/'! 51&/-&,! N%&-! 4-&! GFF+5! ,4'&! 43! O#H#!

'$(+)1/$&,! 3)11K1&-5$%!HIJK"!QR#! (-! 1/$&-$19! (-3&7$&,! :6Gk!D! 7&11'! ]#07%(-! &$! /1MT!

EF"E_M! D%&! 0&')1$'! 43! /! ')*'&2)&-$! 71(-(7/1! $0(/1T!N%&0&!HIJK"! ./$(&-$'! /0&! 5(A&-!

+)1$(.1&! ,4'&'! 43! O#H#! '%4N! '(+(1/0! 0&')1$'T! N($%! -4! '(5-(3(7/-$! (-70&/'&'! (-!

.1/'+/!A(0&+(/!40!/!0&,)7$(4-!(-!$%&!-)+*&0!43!1/$&-$19!(-3&7$&,!7&11'!]`11(4$$!&$!/1MT!

EF"Y_M!6('74-7&0$(-519T!,0)5!$41&0/-7&!477)00&,!(-!/!')*'&2)&-$!+)1$(K,4'&!'$),9T!

N($%!O#H#!2)(7S19!14'(-5!.4$&-79!4-!0&.&/$!$0&/$+&-$!]#07%(-!&$!/1MT!EF"G_M!!

O(+(1/019!$%&0&!/1'4!&A(,&-7&!')55&'$(-5!H6#:(!$0&/$+&-$!43!1/$&-$19!(-3&7$&,!7&11'!

(-,)7&'! 0&/,K$%04)5%! $0/-'70(.$(4-! 43! .04A(0/1!6R#T!N($%4)$! /7$)/119! '.&7(3(7/119!

'$(+)1/$(-5!1/$&-$!A(0/1!+QR#!$0/-'70(.$(4-!]<)11&-!&$!/1MT!EF"G_M!D%('!N4)1,!%&1.!

$4!&C.1/(-!N%9!$*)-$-,!,4'(-5!43!O#H#!0&')1$&,!(-!(-70&/'&,!HIJKQR#!,&$&7$(4-T!*)$!

-4$!/-9!74-74+($/-$!(-70&/'&'!(-!.1/'+/!A(0/1!14/,!]#07%(-!&$!/1MT!EF"E_M!H4N&A&0T!

"E!,4'&'!43!8/-4*(-4'$/$!N&0&!5(A&-!$4!"d!+&-!4-!H##QD!4A&0!U!N&&S'!/-,!VFw!

43!./0$(7(./-$'!&C.0&''&,!,&$&7$/*1&!HIJK"!QR#!(-!$%&(0!*144,T!74+./0&,!N($%!4-19!



! dG!

EUw! *&340&! $0&/$+&-$M! D%('! (-,(7/$&'! $%/$! H6#:(! +(5%$! '$(+)1/$&! HIJK"!

$0/-'70(.$(4-! $*) -$-,T! /1$%4)5%! $%('! '$),9! %/'! -4$! 9&$! *&&-! .)*1('%&,! ]D41'$0).T!

EF"Y_M!

6(')13(0/+!('!/!+&$/1K7%&1/$40!(-!$%&!,($%(47/0*/+/$&!3/+(19!/-,!('!Z6#!/..04A&,!

340!)'&!(-!,&$&00(-5!/174%41('+!]:4-$(7&114!&$!/1MT!EF"E_M!I$!('!$%4)5%$!$4!/7$!A(/!$%&!

.%4'.%/$/'&!/-,!$&-'(-!%4+4145)&!]8D`R_!./$%N/9!]6494-!&$!/1MT!EF"Y_T!N%(7%!('!

(+.40$/-$! 340! 7&11! .041(3&0/$(4-! /-,! ')0A(A/1M! 6&'.($&! 6(')13(0/+! -4$! /7$(A/$(-5!

1/$&-$!HIJK"!(-!/11!$*)-$:.,!+4,&1'!43!1/$&-79!]n(-5!&$!/1MT!EF""_T!6(')13(0/+!7/)'&,!

/-! )-&C.&7$&,! (-70&/'&! (-! .1/'+/! A(0&+(/! /3$&0! /! "GK,/9! /,+(-('$0/$(4-! $*) -$-,!

]O.(A/S!&$!/1MT!EF"G_!/1$%4)5%!$%&!,/$/!A/1(,($9!%/'!*&&-!7%/11&-5&,M!O(+(1/019!$4!$%&!

O#H#!$0(/1'T!-4!7%/-5&'!(-!$%&!/+4)-$!43!1/$&-$19!(-3&7$&,!7&11'!74)1,!*&!4*'&0A&,M!

#! -&N! ,4'&K&'7/1/$(4-! 71(-(7/1! $0(/1! ('! .1/--&,! $4! /,,0&''! $%&'&! 74-7&0-'!

]:1(-(7/1D0(/1'M54AT!EF"G_M!

H4N&A&0T! /! 1/-,+/0S! '$),9! '%4N&,! $%/$! 0&K&C.0&''(4-! 43! A(0)'! 304+! 1/$&-$19!

(-3&7$&,!7&11'!N/'!-4$!')33(7(&-$!$4!S(11!$%&!(-3&7$&,!7&11!/'!.0&A(4)'19!$%4)5%$!]O%/-!

&$! /1MT! EF"E_M! I-'$&/,! :D?! N&0&! 0&2)(0&,! $4! &1(+(-/$&! 1/$&-$19! (-3&7$&,! 7&11'M!

D%&0&340&T! H6#:(! 74)1,! *&! )'&,! $4! WS(7SX! 40! /7$(A/$&! 1/$&-$! HIJK"T! 1&/,(-5! $4!

$0/-'70(.$(4-T!$0/-'1/$(4-!/-,!/-$(5&-!.0&'&-$/$(4-M!D%&!-&N19!/-$(5&-(7!7&11'!74)1,!

$%&-!*&!$/05&$&,!WS(11&,X!*9!%4'$!:6Uk!D!7&11!0&'.4-'&'!]Z(5)0&!"MU_M!!



! dd!

!

H4N&A&0T! ,)&! $4! $%&! ,&3&7$(A&! :6Uk! D! 7&11! 0&'.4-'&! (-! H##QD! $0&/$&,! ./$(&-$'T!

4-19!:D?'!$%/$!N&0&!.0&K'$(+)1/$&,!N($%!5/5!.&.$(,&'!/-,!I?KET!40!:D?'!304+!`:'T!

N%4!%/A&!'$04-5!:D?!0&'.4-'&'!]/-,!%(5%19!3)-7$(4-/1!7&-$0/1!+&+409!0&'.4-'&'!

,&'.($&!)-,&$&7$/*1&!A(0&+(/!]R,%14A)!&$!/1MT!EF"E__T!74)1,!$/05&$!/-,!S(11!7&11'!(-!

N%(7%!1/$&-$!HIJK"!%/,!*&&-!0&/7$(A/$&,!]O%/-!&$!/1MT!EF"E_M!!!

D%&! 1/7S! 43! /A/(1/*1&! HIJK"! /-$(5&-! /3$&0! 14-5K$&0+! H##QD! /,+(-('$0/$(4-! +/9!

+&/-! 14N! 1&A&1'! 43! HIJK"K'.&7(3(7! :D?! /0&! .0&'&-$! /$! $%&! $(+&! 43! A(0/1! WS(7SX!

]:/'/[[/!&$! /1MT! EFF"_M!>/9'! $4!*44'$!:D?!-)+*&0'! /-,!HIJK"K'.&7(3(7! 0&'.4-'&'!

/0&!$%&0&340&!-&&,&,!'4!$%&!0&'&0A4(0!7/-!*&!71&/0&,M!B-&!')7%!&C/+.1&!N4)1,!*&!

$%&0/.&)$(7! A/77(-/$(4-M! #! 0&7&-$! '$),9! (-! +/7/2)&'! ,&+4-'$0/$&,! (++)-&!

+&,(/$&,!71&/0/-7&!43!OIJ+/7EYj! (-!'4+&!/-(+/1'! $%/$!N&0&!A/77(-/$&,!.0(40! $4!

7%/11&-5&M!D%&!/)$%40'!74-71),&,!$%/$!')7%!/!A/77(-&!74)1,!/1'4!&C&0$!'$04-5!/-,!

\(AO$',2XZX,9,)O==#$D,*-,&"',aU(%M,#+5,U(77b,"D>*&"')()B,(+,%*+&'F&,-*$,
%"#>&'$),Q,#+5,R,*-,&"(),&"')(),



! dV!

*04/,!(++)-&!.0&'')0&!4-!0&/7$(A/$&,!1/$&-$!7&11'T!74-$0411(-5!A(0/1!0&*4)-,!1&A&1'!

]H/-'&-! &$! /1MT! EF"Y_M! ! H4N&A&0T! /'! 9&$T! -4! A/77(-&! &33(7/79! $0(/1'! ,&'(5-&,! $4!

'$(+)1/$&!:6Uk!D! 7&11! 0&'.4-'&'!%/A&!,&+4-'$0/$&,! /-9!*&-&3($! ];7;(7%/&1! /-,!

a433T!EF"G_M!

#1'4T! S(11(-5! 43! HIJK"! QR#! &C.0&''(-5! 7&11'T! -4$! 71&/0&,! *9! H##QD! (-! $%&! *4-&!

+/004NT!1(A&0!/-,!$%9+)'!]<?D_!+4)'&!+4,&1!N/'!4*'&0A&,!*9!74K/,+(-('$&0(-5!

$%&!(++)-4$4C(-!Y*YK8`YU!]6&-$4-!&$!/1MT!EF"G_T!N%(7%!$/05&$'!$%&!74-'&0A&,!:6G!

*(-,(-5! '($&! 4-! 5."EFM! D%('! $&7%-41459! 74)1,! *&! /..1(&,! $4! (-70&/'&! S(11(-5! 43!

0&/7$(A/$&,!1/$&-$!7&11'M!

#-4$%&0!&C/+.1&!$4!/''('$!N($%!$%&!WS(11X!./0$!43!$%&!S(7S!/-,!S(11!%9.4$%&'('T!('!$%&!

)$(1([/$(4-! 43! D:Q! 5&-&$(7! '$0/$&5(&'M! D%&! %(5%! /33(-($9! N(1,! $9.&! UVUKD:Q! ('! $%&!

'$04-5&'$!-/$)0/1!*(-,(-5!D:Q!&A&0!+&/')0&,!]J/0&1/KQ4%&-/!&$!/1MT!EFFU_M!HIJK"K

(-3&7$&,!./$(&-$!UVUT! 304+!N%(7%! $%('!D:Q!N/'!,&0(A&,T!+/(-$/(-&,!/! '$04-5!/-,!

')'$/(-&,! 0&'.4-'&! /5/(-'$! $%&! H?#K#EK0&'$0(7$&,! (++)-4,4+(-/-$! /-,!

74-'&0A&,! &.($4.&! O?fRDJ#D?! ]J/0&1/KQ4%&-/! &$! /1MT! EFFU_M! I3! :D?! 74)1,! *&!

$0/-',)7&,!N($%! $%('!D:QT! (+.04A&,!A(0/1!74-$041! $%04)5%!S(11(-5!43! (-3&7$&,!7&11'!

+(5%$!*&!&'$/*1('%&,!(-!/!N(,&!-)+*&0!43!./$(&-$'T!/'!H?#K#E!('!$%&!+4'$!74++4-!

H?#! :1/''! "! /11&1&! (-! N&'$&0-! .4.)1/$(4-'M! I-,&&,T! UVUKD:Q! $0/-',)7&,! :D?!

$/05&$&,!HIJK"K(-3&7$&,! 7&11'!"F) -$-,) ]J/0&1/KQ4%&-/!&$! /1MT! EFFU_! /-,! $%&! 0&')1$'!

304+!/!0&7&-$!71(-(7/1!$0(/1!R:DFFjj"EEG!/''&''(-5!'/3&$9!/-,!$41&0/*(1($9!43!UVUK

D:Q! $0/-',)7&,! :D?'! (-3)'&,! (-$4! H?#K#E! .4'($(A&! ./$(&-$'! N($%! HIJK"!

]:1(-(7/1D0(/1'M54AT! EF"G_! /0&! &/5&019! /N/($&,M! D:Q'! 7/-! *&! +)$/$&,! 340! &A&-!

%(5%&0!'.&7(3(7($(&'T!/1$%4)5%!$%&0&!('!74-7&0-!/*4)$!704''K0&/7$(A($9!43!$%&!/,/.$&,!

UVUKD:Q!].&0'4-/1!74++)-(7/$(4-!N($%!#-,0&N!\&009T!#,/.$(++)-&_M!



! dh!

2XR,I"',-O&O$')

D%&!3(&1,!/$!.0&'&-$!('!&C.140(-5!$%&!WS(7S!/-,!S(11X!/..04/7%!340!&0/,(7/$(4-!43!HIJK

"M! #,+(-('$0/$(4-! 43! .4$&-$! /-$(K1/$&-79! /5&-$'! 74)1,! +/S&! $%&! HIJK"! 0&'&0A4(0!

A('(*1&! $4!./$(&-$'!4N-!:D?'M!#1$&0-/$(A&19T!./$(&-$'!74)1,!*&!5(A&-!/!:6Uk!D!7&11!

A/77(-&T!40!*&!(-3)'&,!N($%!:D?'!N($%!%(5%!/33(-($9!D:Q'!$4! (+.04A&!S(11(-5!43!$%&!

(-3&7$&,!7&11'!]Z(5)0&!"Mh_M!!!

I-$&0&'$(-519T!0&7&-$!,/$/!')55&'$'!$%/$!$%&!+/L40($9!43!HIJK"!6R#!/3$&0!14-5!$&0+!

H##QD!0&.0&'&-$'!-4-K(-,)7(*1&T!.&0%/.'!,&3&7$(A&!A(0)'M!#1'4T!0&.&/$&,!04)-,'!43!

H6#:(! $0&/$+&-$! +(5%$! *&! -&7&''/09! $4! (-,)7&! /11! (-,)7(*1&! 1/$&-$! A(0)'&'!

.0&'&-$]H4! &$! /1MT! EF"Y_! M! O)..4'(-5! /11! (-,)7(*1&! W3)-7$(4-/1X! A(0)'&'! %/A&! *&&-!

0&+4A&,T!$%&!-4-K(-,)7(*1&!A(0)'!N(11!'$(11!*&!+&/')0/*1&M!HIJK"!N4-X$!%/A&!*&&-!

&0/,(7/$&,T! *)$! ./$(&-$'! +(5%$! %/A&! *&&-! 3)-7$(4-/119! 7)0&,! ]O/&[K:(0(4-! &$! /1MT!

EF"Y_M!!

#1$&0-/$(A&19! $4! $%&! S(7S! /-,! S(11! /..04/7%T! 71(-(7/1! '$),(&'! /0&! *&(-5! .1/--&,! $4!

$/05&$!.&0'('$&-$!(++)-&!/7$(A/$(4-!N%(7%!477)0'!,&'.($&!$%&!.0&'&-7&!43!H##QDM!

Z40! &C/+.1&T! /-$(! 86K"! 1(5/-,! /-$(*4,(&'! ]<;OKjYVddjs! R:DFEFEUGFY_T! 40!

I-$&03&04-K/1.%/! ]R:DF"Ejdd"d_! $%&0/.9! +/9! %&1.! $4! .)05&! A(0/1! 0&'&0A4(0'!

]:1(-(7/1D0(/1'M54AT! EF"G_M! I-,&&,T! .&591/$&,! (-$&03&04-KpE*! $%&0/.9! ,&70&/'&,!

(-$&50/$&,!HIJK"!6R#!1&A&1'!(-!./$(&-$'!4-!H##QD!]#[[4-(!&$!/1MT!EF"Y_M!!

D%&0&! ('! /1'4! %4.&! ')004)-,(-5! /! -&N! $&7%-41459! (-A41A(-5! '($&K'.&7(3(7! 5&-&!

&,($(-5! $&7%-(2)&'! ')7%! /'! 71)'$&0&,! 0&5)1/019! (-$&0'./7&,! '%40$! ./1(-,04+(7!

0&.&/$! ]:QIO8Q_!'9'$&+'!/-,!:QIO8QK/''47(/$&,!]:/'_!.04$&(-'M!D%&!%)+/-!:/'j!

-)71&/'&!7/-!340+!.04$&(-K6R#!(-$&0/7$(4-'!/-,!,(5&'$!/-9!$/05&$!'&2)&-7&!43!6R#!



! dU!

$%/$! +/$7%&'! $%/$! 43! $%&! /''47(/$&,! 5)(,&! QR#! ];/1(! &$! /1MT! EF"Y_M! D%('! '9'$&+!

'(5-(3(7/-$19!0&,)7&,!1/$&-$!A(0/1!0&/7$(A/$(4-!/3$&0!7&11!'$(+)1/$(4-T!,&+4-'$0/$(-5!

$%&!)'&3)1-&''!43!$%('!$&7%-41459!(-!$%&!2)&'$!340!/-!HIJK"!7)0&!]`*(-/!&$!/1MT!EF"Y_M!!

H4N&A&0T! (-! 40,&0! $4!+40&! 3)119! 7%/0/7$&0('&! $%&!HIJK"! 0&'&0A4(0! /-,! /''&''! $%&!

.4$&-$(/1! 340! A(0/1! &0/,(7/$(4-T! (+.04A&,! +&$%4,'! 340! +&/')0(-5! $%&! 0&'&0A4(0!

(,&-$(39(-5! *(4+/0S&0'! $%/$! 7/-! .0&,(7$! .4'$! $0&/$+&-$! 74-$041! (-! 3)$)0&! '$),(&'!

/-,!-4A&1!'$0/$&5(&'!$%/$!&-%/-7&!:D?!3)-7$(4-!/-,!0&745-($(4-!43!$%&!1/$&-$!A(0/1!

0&'&0A4(0!340!$%&!S(7S!/-,!S(11!/..04/7%!$4!/!A(0/1!7)0&!-&&,!$4!*&!3)0$%&0!,&A&14.&,!

/-,!(-A&'$(5/$&,M!,

,

,

,

,

,

,

,

,

,

,



! dj!

2XY,I"')(),9(=),

I-!$%('!$%&'('!I!(-$&-,!$4c!

"M 6&A&14.!/-,!/..19!'&-'($(A&!/''/9'! $4!+&/')0&! $4$/1!/-,! (-$&50/$&,!HIJK"!

6R#!0&'&0A4(0!1&A&1'!(-!:6Gk!D!7&11'M!

EM `C.140&! $%&! (+./7$! 43! HIJK"! 6R#! 4-! 71(-(7/1! .0450&''(4-M! ! I! /..19! $%&'&!

-&N19! ,&A&14.&,! /''/9'! $4! ')*$9.&! <! ./$(&-$'! &-0411&,! (-! $%&! O8#QD#:!

$0(/1M!D%&!HIJK"!0&'&0A4(0!N(11!*&!2)/-$(3(&,!(-!&/7%!43!$%&'&!./$(&-$'!/-,!$%&!

(+./7$!43!$%&!0&'&0A4(0!1&A&1!N(11!*&!(-A&'$(5/$&,!'.&7(3(7/119!N($%!0&5/0,!$4!

71(-(7/1!.0450&''(4-T!$(+&!$4!A(0/1!0&*4)-,!/-,!1&A&1!43!HIJK"!6R#!0&*4)-,!

4-! 7&''/$(4-! 43! H##QDM! Q&1/$(4-'%(.'! *&$N&&-! (++)-4145(7/1! /-,!

A(04145(7/1! +/0S&0'! 43! .0450&''(4-! /-,! HIJK"! 6R#! 1&A&1'! (-! )-$0&/$&,!

./$(&-$'!N(11!/1'4!*&!(-A&'$(5/$&,M!!

YM `C.140&!-4A&1!/..04/7%&'!$4!$/05&$(-5!$%&!HIJK"!0&'&0A4(0M!

YM" !I-A&'$(5/$&!/!-4A&1!-/-4$&7%-41459!/..04/7%! $4! (+.04A&! $%&!S(11(-5!

/*(1($9!43!:D?'! $%04)5%! $%&0+4$%&0/.9M!D%('! $&7%-41459!74)1,!/7$!/'!

/-!/,L)-7$(A&! $%&0/.9! (-! $%&!S(7S!/-,!S(11!/..04/7%! 340! $/05&$(-5! $%&!

HIJK"!0&'&0A4(0M!

YME #''&''! $%&! .4$&-$(/1! 340! &0/,(7/$(4-! 43! HIJK"! *9! '$),9(-5! UVUKD:Q!

$0/-',)7&,! :D?! $/05&$(-5! 43! $%&! 1/$&-$! 0&'&0A4(0M! #! 0/-5&! 43! /-$(K

1/$&-79! /5&-$'! N(11! *&! )'&,! $4! '$(+)1/$&! /! 0/-5&! 43! 1/$&-$! 7&11! 1(-&!

+4,&1'!/-,!/!.0(+/09!+4,&1!43!1/$&-79M!!

!

,



! VF!

JX,H#&'$(#7),#+5,H'&"*5),

BG"):,:'()01234)567)'*%)'%'8:"%)7(+&/$*)`3P>!)/":G,%#)G'-")#$*9")+""*)8&+($#G"%)
$*):G")a,&.*'(),O)2$.,(,ML)R5&*9'*)":)'(<U);V4JW)'*%):G")a,&.*'(),O)2$.,(,M$9'()
b":G,%#)RS$(($'/#)":)'(<U);V4?'W<)BG")$*:"M.':"%)01234)567)'##'L)G'#)+""*)
#&+/$::"%)'#)')/'*&#9.$8:<)b":G,%#)8."#"*:"%)G'-")'(#,)+""*)8&+($#G"%)$*):G")
1*:".*':$,*'()a,&.*'(),O)6'*,/"%$9$*")RS$(($'/#)":)'(<U);V4J+W<)1:)$#)9("'.)$*):G")

#&+G"'%$*M#)QG".")/":G,%#)G'-")+""*)8&+($#G"%<)

,

JX2,!7(+(%#7,)#=>7'),

0"!"!#12)#$JD?1D@#%&9:8"#R>G'8:".)?W#

D%&, T%40$! 6)1'&! 9-$(3&$04A(0/1! I0&/$+&-$! 9$! HIJK"! '&04!4-A&0'(4-! ]O8#QD#:!

$0(/1_! ]Z(,1&0! &$! /1MT! EF"Y_s! ('! $%&! 1/05&'$! 0/-,4+('&,! 71(-(7/1! $0(/1! (-A&'$(5/$(-5!

'%40$K74)0'&! H##QD! 74+./0&,! N($%! -4! H##QD! (-! .0(+/09! HIJK"! (-3&7$(4-M!

8/0$(7(./-$'! N&0&! 0&70)($&,! 304+! #)'$0/1(/T! <0/[(1T! I$/19T! O4)$%! #30(7/T! O./(-T!

@5/-,/!/-,!$%&!@a!/-,!I0&1/-,M!VFw!N&0&!+/1&!/-,!GFw!3&+/1&M!#11!./0$(7(./-$'!

N&0&!0&70)($&,!N($%(-!/-!&'$(+/$&,!$(+&!'(-7&!'&0474-A&0'(4-!]`DO_!/$!&-0411+&-$!

43!V!+4-$%'M!!

80(+/09! HIJK"! (-3&7$(4-! N/'! ,&$&0+(-&,! *9! /! .4'($(A&! /-$(*4,9! $&'$! N($%(-! V!

+4-$%'! 43! /! -&5/$(A&! 0&')1$T! /! -&5/$(A&! HIJK"K/-$(*4,9! $&'$! N($%! .4'($(A&! HIJK"!

QR#!8:QT!/! 14N! 1&A&1!43!HIJK"!/-$(*4,(&'! ]B6zFMV_T! /-! (-70&/'&! (-!/-$(*4,9! $($&0!

4A&0!/!$N4KN&&S!.&0(4,T!40!.0&'&-7&!43!'9+.$4+/$(7!/7)$&!HIJK"!'&0474-A&0'(4-!

'9-,04+&!')..40$&,!*9!/-$(5&-!.4'($(A($9!/-,!1&''!$%/-!G!*/-,'!4-!/!N&'$&0-!*14$M!!!!

GEj!./0$(7(./-$'!N&0&!'70&&-&,T!43!N%(7%!Yh"!)-,&0N&-$!0/-,4+([/$(4-!(-$4!$%0&&!

$0(/1! /0+'! ]Z(5)0&! EM"_M! D%&! dU! ./$(&-$'! $%/$! N&0&! &C71),&,! ,(,! -4$! +&&$! $%&!

70($&0(/!340!.0(+/09!(-3&7$(4-T!+&$!4$%&0!.04$4741!&C71)'(4-!70($&0(/!40!$%&0&!N&0&!



! V"!

4$%&0! 0&/'4-'! 340! &C71)'(4-M! D%&'&! (-71),&,! (-/..04.0(/$&! /5&! 43! 74-'&-$! 340!

./0$(7(./$(-5!(-!/!71(-(7/1!'$),9T!(-/*(1($9!40!)-N(11(-5-&''!$4!5(A&!N0($$&-!(-340+&,!

74-'&-$T!.0&5-/-79T! $%4'&!)-1(S&19! $4!/,%&0&! $4!.04$4741!40! $%&0/.&)$(7! 0&5(+&-T!

$%4'&! 1(S&19! $4! )'&! -/074$(7'! ,)0(-5! $%&! '$),9! .&0(4,! /-,! N%&0&! H##QD! N/'!

(-,(7/$&,! 40! 74-$0/(-,(7/$&,M! #11! &1(5(*1&! ./0$(7(./-$'! N&0&! 3)119! (-340+&,! /-,!

.04A(,&,!74-'&-$!(-!/7740,!N($%!$%&!H&1'(-S(!/50&&+&-$M!

"EG!./0$(7(./-$'T!/$!*/'&1(-&T!N&0&!/''(5-&,!$4!0&7&(A&!-4!H##QD!]O$/-,/0,!43!7/0&!

b! OB:_T! "EY! 0&7&(A&,! "EKN&&S'! 43! '%40$! 74)0'&! '$/-,/0,! H##QD! 34114N&,! *9!

7&''/$(4-! 43! $%&0/.9! ]#QDK"E_! /-,! "EG! 0&7&(A&,! GUKN&&S'! 43! '%40$! 74)0'&!

'$/-,/0,!H##QD!34114N&,!*9!7&''/$(4-!43!$%&0/.9!]#QDKGU_M!"EY!OB:T!"EF!#QDK"E!

/-,! "EY! #QDKGU! ./0$(7(./-$'! N&0&! (-71),&,! (-! $%&! /-/19'('! /3$&0! d! 3)0$%&0!

./0$(7(./-$'!N&0&!&C71),&,!]Z(5)0&!EM"_M!O/+.1&'!N&0&!'$40&,!(-!1(2)(,!-($045&-!/$!

/!74-7&-$0/$(4-!43!"!$4!dC"FV!7&11'!.&0!A(/1!(-!30&&[(-5!+&,(/!]GFw!Q8;IT!dFw!Z:O!

/-,!"Fw!6;OB!AbA_M!D%&!'/+.1&'!)$(1([&,!/0&!')++/0('&,!(-!'&7$(4-!GMYM"M!

!

,

,

,

,
\(AO$',JX2,T693I9!,I$(#7,G')(A+X,



! VE!

#-9!3)0$%&0!(-340+/$(4-!7/-!*&!34)-,!4-!$%&!;&,(7/1!Q&'&/07%!:4)-7(1!N&*'($&c!

%$$.cbbNNNM7$)M+07M/7M)Sb0&'&/07%t/0&/'b'$),9t,&$/(1'M/'.C{'xYE!!

B0!$%&!O8#QD#:!$0(/1!N&*'($&c!

%$$.cbbNNN"M(+.&0(/1M/7M)Sb,&./0$+&-$43+&,(7(-&b,(A('(4-'b(-3&7$(4)',('&/'&'

b(-3&7$(4)'t,('&/'&'bHIJK"t$0(/1'bHIJK"t$0&/$+&-$b'./0$/7b!

0"!"0#$JD?1D@#-55'4*8*3;##

;<4<;<4)>5?A)'*%)>5@A)B)9"(()CD1E8,:)%':')
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3'7*!'724-)!2?!.13)1==*.!>')*+!2+!9BEY6!.*(*-.1-C!2-!.+4C!43*.M!

!

$



! W"!

!"B"B$O<P(P!$/23.4567/08.$89$,3/-./$7-,,$,0.-4$

SH6! D%PF! 2+! l<T')! "MUJ#MG! 5*==3! >*+*! 3(=1)! HVH! FG! &24+3! @*?2+*! )+'-3.45)12-M! H!

71==12-!5*==3!?+27!*'5&!5*==!=1-*!>*+*!54=)4+*.!1-!IM,7T!LHI!1-!'!FG!>*==!(=')*M!H7T!

2?!)&*!=*-)1Q1+'=!34(*+-')'-)!(+2Q1.*.!@8!D.'()1774-*!T).M!>'3!)&*-!'..*.M!D?)*+!

WF! &24+36! 5*==3! >*+*! >'3&*.! )>15*! '-.! PTD<DF! *^(+*3312-! >'3! )*3)*.! $3*5)12-!

FMWMG/M!

!

+,E%F@D=-%G036)%*7:'H%A6<296'723(%$%&'()*+!"/%

!"F"%$Q023,$M,34=05$IRA3.408.$

0='371.!dTG<U!>'3!2@)'1-*.!)&+24C&!)&*!dRP!DR9E!L*'C*-)!0+2C+'7M! R)! 13!'! ?4==<

=*-C)&! +*(=15')12-! 527(*)*-)! 3)+'1-! 2?! 34@)8(*! A! PRe<HM! ! dTG<U! (='371.! >'3!

*^('-.*.! 1-!;Y0HI! 5&*715'==8! 527(*)*-)!O;&C1.% $R-Q1)+2C*-/M! ,I7T!2?! TA! @+2)&!

>'3!+*52-3)1)4)*.!?+27!)'@=*)3!$E1C7'/!'-.!'4)25='Q*.!@*?2+*!54=)4+1-C!>1)&![<52=1!

'-.!dTG<U!2Q*+-1C&)!')!UWX%!1-!'!3&'O1-C!1-54@')2+M!![<52=1!>'3!)&*-!(*==*)*.!'-.!

)&*! dTG<U! (='371.! >'3! *^)+'5)*.! 431-C! )&*! f1'C*-! 7'^1<(+*(! O1)6! '3! (*+!

7'-4?'5)4+*+3! 1-3)+45)12-3M! ;&*! 52-5*-)+')12-! 2?! (='371.! 9dD! >'3! _4'-)1?1*.!

431-C! '! -'-2.+2(! 3(*5)+2(&2)27*)*+M! ! Bl<G! 13! '! +*(=15')12-! 527(*)*-)! 3)+'1-! 2?!

34@)8(*! %!PRe<H! '-.!>'3! 2@)'1-*.! ?+27! )&*!dRP!DR9E! L*'C*-)! 0+2C+'7M! R)!>'3!

43*.!?2+!34@)8(*!%!f<0%L!3)'-.'+.3M!;&*!(+2)252=!?2+!'7(=1?15')12-!'-.!*^)+'5)12-!

>'3!)&*!3'7*!'3!?2+!dTG<UM!

!

$



! WW!

!"F"!$G3.6937/62-$89$S<B(#$10264$

G^HI"! %[B<amL! 5*==3! >*+*! *=*5)+2(2+')*.! >1)&! ,hC! 2?! dTG<U! (='371.! $UIIe6!

,IIhZ/!1-!UIIh=!LHI!7*.1'!'3!(+*Q1243=8!.*35+1@*.!$b+1C&)!*)!'=M6!FIHI6!B14+'!*)!

'=M6! FII]/M! ;&*! 5*==3! >*+*! )&*-! '..*.! )2! HI7T! 2?! (+*<>'+7*.! LHI! '=+*'.8!

52-)'1-1-C!H^HI"!%[B<amL!5*==3!'-.!HIhT!(2=8@+*-*M!!,7T!LHI!>'3!'..*.!'?)*+!,!

.'83! 2?! 54=)4+*M! ;&*! (*+5*-)'C*! 2?! aZ0! *^(+*3312-! >'3! 7*'34+*.! .'1=8! >1)&! '!

7'^1747! 2?! ,WMGN!%[B<amL! 5*==3! 1-?*5)*.! #! .'83! '?)*+! *=*5)+2(2+')12-! $Z1C4+*!

FMU/M!e1+'=!34(*+-')'-)3!>*+*!&'+Q*3)*.!')!W!'-.!#!.'83!'?)*+!*=*5)+2(2+')12-!'-.!

O*()!')!<#IX%M!

!

!

!!

!

!

!"F"#$)0/-20.D$89$S<B(#$1023,$4/87E4$

;&*!.'8!@*?2+*!Q1+'=!*^(234+*6!%[B<amL!5*==3!>*+*!3(=1)!HVHM!!%[B<amL!5*==3!>*+*!

524-)*.!'-.!+*<343(*-.!')!H^HI"!5*==3JHIIh=! ?2+!*'5&!3'7(=*6! 1-5=4.1-C!-*C')1Q*!

52-)+2=M!R-!'!FG!>*==!(=')*6!GIIhT!2?!.*?+23)*.!Q1+'=!34(*+-')'-)6!2+!7*.1'!?2+!)&*!

/0123(%+,-,%I<9('70:<%367(*%:9%F@D=-%5)6*A08=736<*9('7(8%!JK=LM>%'())*%697(3%
EN%ON%.%6<8%#%86C*%:9%'2)723(%0<%>PQ%A(806,!aZ0!*^(+*3312-!>'3!7*'34+*.!@8!
Z=2>!%8)27*)+8M!d47@*+3!+*(+*3*-)!)&*!(*+5*-)'C*!2?!1-?*5)*.!5*==3M!0=2)3!C')*.!
2-!4-1-?*5)*.!52-)+2=!$-*C')1Q*/M!!



! W#!

-*C')1Q*!52-)+2=6!>'3!'..*.!)2!HIIhT!2?!)&*!%[B<amL!5*==3!7'O1-C!'!)2)'=!Q2=47*!

2?!,IIhT!(*+!>*==M!!;&*!-*^)!.'86!H7T!2?!7*.1'!>'3!'..*.!)2!*'5&!2?!)&*!>*==3M!;&*!

?2==2>1-C! .'86! )&*! 5*==3! >*+*! (*==*)*.! '-.! )&*! 3'7(=*3! >*+*! ?1^*.! 1-! HIN!

?2+7'=.*&8.*M!!;&*!aZ0:!?+'5)12-6!C')*.!2-!)&*!-*C')1Q*!52-)+2=6!>'3!7*'34+*.!2-!

'! ZD%E! 5'=1@4+!7'5&1-*! $A9/! $Z1C4+*! FMG/M! ! ;&*! )1)*+! 2?! )&*! Q1+43!>'3! 5'=54=')*.!

431-C!)&*!?2==2>1-C!*_4')12-V!

!
e2=47*!-**.*.!?2+!)&*!BYR!>'-)*.!o!$BYR!>'-)*.!J!NaZ0!(231)1Q*!5*==3/!^!GIIh=!
! ! ! !!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!$H^HI"!5*==3!J!-47@*+!2?!5*==3!)2!@*!1-?*5)*./!
!
!
!

!

!

!

!

$

$

$

/0123(%+,D,%I<9('70:<%367(*%:9%2<0<9('7(8%!JK=LM>%'())*%R07B%F@D=-%5)6*A08=
736<*9('7(8%!JK=LM>%'())%*25(3<676<7*%697(3%EN%ON%.%6<8%#%86C*%:9%'2)723(%0<%
>PQ% A(806,! aZ0! *^(+*3312-! >'3! 7*'34+*.! @8! Z=2>! %8)27*)+8M! d47@*+3!
+*(+*3*-)! )&*!(*+5*-)'C*!2?! 1-?*5)*.!amL! 5*==3M! 0=2)3! C')*.!2-! 52-)+2=!>&*+*@8!
%[B<amL! 5*==3! >*+*! 1-54@')*.! >1)&! 34(*+-')'-)! ?+27! 4-1-?*5)*.! amL! 5*==!
54=)4+*3!$-*C')1Q*!C^+/M!!



! W]!

!"'$*:B$;$)$7-,,4$@&8546+,%:E"$

!"'"%$P7/013/-5$*:B;$)$7-,,$D-.-23/08.$982$0.9-7/08.$$

F,I-CJ7T$0BD!'-.!,II-CJ7T!R2-27851-!>*+*!'..*.!)2!H*,!%9G:!;!5*==3!1-!LFI!

7*.1'!?2+!')!=*'3)!,!&24+3!')!UWX%6!,N!%YFM!!

!"'"!$T-.-23/08.$89$,3/-./,H$0.9-7/-5$7-,,4$UH$4A0.876,3/08.$

;&*!3(1-254=')12-!(+2)252=!&'3!@**-!'.'()*.!?+27!$0'5*!*)!'=M6!FIHF/M!%9G:!;!5*==3!

>*+*! 132=')*.! ?+27! 4-1-?*5)*.! 0AB%3! 431-C! )&*! ['38E*(! %9G:! ;! 5*==! -*C')1Q*!

3*=*5)12-!O1)! $E)*75*==! )*5&-2=2C1*3/M!%*==3!>*+*! +*343(*-.*.! 1-!LFI!7*.1'! $LHI!

(=43!'-!'..1)12-'=!HIN!2?!Z%E!)2!71-171i*!5*==!.*')&/!)2!'!52-5*-)+')12-!2?!H^HIW!

5*==3!(*+!7T6!'-.!(dTG<U!Q1+43!>'3!'..*.!'-!BYR!2?!U!2+!HM,6!.*(*-.1-C!2-!5*==!

-47@*+3M! d*C')1Q*! 132=')12-! *-34+*.! %9G:! ;! 5*==3! +*7'1-*.! 4-)245&*.6! =171)1-C!

)&*!(2331@1=1)8!2?!'5)1Q')12-!2?!)&*3*!5*==3M!!%*==3!>*+*!3(4-!')!HFIIC!?2+!F!&24+3!')!

+227! )*7(*+')4+*! '3! (+*Q1243=8! .*35+1@*.! $E>1CC'+.! *)! '=M6! FII,/M! %*==3! >*+*!

>'3&*.!U!)17*3!1-!LFI6!'-.!3)'1-*.!177*.1')*=86!2+!'?)*+!')!=*'3)!F!.'83!2?!54=)4+*!

1-! )&*! (+*3*-5*! 2+! '@3*-5*! 2?! HMF,hB! E'_41-'Q1+! $DR9E! L*?*+*-5*! L*'C*-)!

0+2C+'7/! )2! 1-&1@1)! 3(+*'.1-C! 1-?*5)12-! ')! '-! 2()17'=! 52-5*-)+')12-! $0'5*! *)! '=M6!

FIHF/!2+!UIhB!L'=)*C+'Q1+!$DR9E!L*?*+*-5*!+*'C*-)!0+2C+'7/!$T'33*-!*)!'=M6!FIHF/!

)2!(+*Q*-)!1-)*C+')12-M!!

%*==3! >*+*! )&*-! 3)'1-*.! ?2+! '5)1Q')12-! 7'+O*+3M! %*==! 34(*+-')'-)3! ?+27!

3(1-254=')*.!+*3)1-C!5*==3!'-.!3(1-254=')*.!(+*<'5)1Q')*.!5*==3!>*+*!3(1-254=')*.!

>1)&! ,II6III! amL! 5*==36! '3! '@2Q*! )2! .*)*+71-*! 1-?*5)1243! Q1+'=! +*=*'3*! '-.! )&*!

(*+5*-)'C*!2?!aZ0:!5*==3!>'3!7*'34+*.!F!.'83!(23)!3(1-254=')12-M!!



! #I!

Z2+! +*'5)1Q')12-! 3)4.1*36! 5*==3! >*+*! )+*')*.! >1)&! L'=)*C+'Q1+! G#! &24+3! '?)*+!

3(1-254=')12-!'-.!>*+*!54=)4+*.!1-!)&*!(+*3*-5*!2?!DL;!'-.!'-)1<=')*-58!.+4C!?2+!

FG!2+!G#!&24+36!'?)*+!>&15&!(FG!'-.!'5)1Q')12-!7'+O*+!*^(+*3312-!>'3!'33*33*.!@8!

ZD%E!$3*5)12-!FMWMF!'-.!FMWMG/M!

L*'5)1Q')12-!)&+24C&!3(+*'.1-C!1-?*5)12-!>'3!'33'8*.!G#!&24+3!'?)*+!3(1-254=')12-!

1-! 5*==! (2(4=')12-3! -2)! )+*')*.! >1)&! E'_41-'Q1+6! 2+! )+*')*.! >1)&! E'_41-'Q1+M!

S-)+*')*.!>*+*! 3(=1)! 1-)2! )>2! ?4+)&*+! (2(4=')12-3! '-.!>*+*! *1)&*+! )+*')*.!>1)&!

E'_41-'Q1+!?2+!FG!2+!G#!&24+3!2+!=*?)!4-)+*')*.!'?)*+!3)174=')12-!>1)&!F!%9UJ%9F#!

@*'.3! (*+! 5*==M! R?! 5*==3! '+*! =')*-)6! )&*! (*+5*-)'C*! .1??*+*-5*! @*)>**-! E'_41-Q'1+!

)+*')*.! '-.! 4-)+*')*.! (2(4=')12-3! $1-! )*+73! 2?! 1-)+'5*==4='+! (FG! *^(+*3312-/!

3&24=.!@*!C+*')*+!(23)!3)174=')12-6!'3!3(+*'.1-C!1-?*5)12-!>1==!&'Q*!2554++*.M!!

Z2+!O1==1-C!'33'8!3)4.1*36!5*==3!>*+*!3)174=')*.!?2+!FG!&24+3!>1)&!+*3(*5)1Q*!'-)1<

=')*-58! .+4C36! G#! &24+3! (23)! 3(1-254=')12-! $BYR! HM,/! '-.! 1-! )&*! (+*3*-5*! 2?!

HMF,hB!E'_41-'Q1+M!!

!

!"V$P./0U85H$4/30.0.D$982$@P*N$3.3,H404$@>11%,+)316)%&8546+,)E$

!"V"%$IR/237-,,6,32$4/30.0.D$

D)! =*'3)! FI6III! 5*==3! >*+*! +*_41+*.! ?2+! 3)'1-1-C! (*+! +*(=15')*M! D==! *^(*+17*-)3!

+*_41+*.! )&*! 43*! 2?! '! T1Q*J9*'.!d*'+! RL! ?1^'@=*! .*'.! 5*==! 3)'1-! $D0%<%8W/M! ['5&!

>*==! 2?! 5*==3! >'3! 3)'1-*.! >1)&! ,IhT! 2?! )&*! =1Q*! .*'.! 3)'1-! '-.! )&*! +*_41+*.!

'-)1@2.1*36!.1=4)*.!'((+2(+1')*=8!1-!0AEM!Z2+!-'-2('+)15=*!)2^151)8!7*'34+*7*-)36!



! #H!

'-!'--*^1-!e!'-)1@2.8!$B1=)*-81/!>'3!43*.6!'-.!)&13!+*_41+*.!)&*!'-)1@2.8!7'3)*+!

71^!)2!52-)'1-!H^!D--*^1-!e!@1-.1-C!@4??*+!$A9/M!

!"V"!$C./237-,,6,32$4/30.0.D$

Z2+! 1-)+'5*==4='+! 3)'1-1-C! 1-! %&'()*+! ,6! 5*==3! >*+*! +*343(*-.*.! 1-! FIIh=! 2?!

%8)2?1^J%8)2(*+7! Z1^')12-J(*+7*'@1=13')12-! 32=4)12-! $A9/! ?2+! F,! 71-4)*36!

>'3&*.6!+*343(*-.*.!1-!FIIh=!2?!0*+7Jb'3&!@4??*+!$A9/6!'-.!>'3&*.!'C'1-!)>15*M!

D-)1@2.8!525O)'1=3!>*+*!'..*.!1-!HIN!(*+7J>'3&!32=4)12-6!.1=4)*.!1-!0AE/!?2+!F,!

71-4)*3! ')! +227! )*7(*+')4+*M! ! ;&*! 5*==3! >*+*! )&*-! >'3&*.! )>15*! 72+*! 1-!

0*+7Jb'3&M!!

Z2+! 1-)+'5*==4='+! 3)'1-1-C! 1-! %&'()*+! "6! )&*! (+2)252=! >'3! '.'()*.! )2! C1Q*! @*))*+!

+*32=4)12-!@*)>**-!-*C')1Q*!'-.!(231)1Q*!(FG!(2(4=')12-3!$a+'?!*)!'=M6!FIHU/M!!023)!

34+?'5*! 3)'1-1-C6! 5*==3!>*+*! )+*')*.!>1)&! IM,N!('+'?2+7'=.*&8.*! ?2+! UI!71-4)*3!

'-.!>*+*!>'3&*.! )>15*! 1-!ZD%E!@4??*+! $0AE!>1)&!HIN!Z%E!@8!Q2=47*!'-.!H7B!

[9;D!$E1C7'//M!%*==3!>*+*!3)'1-*.!1-!,IhT!2?!'((+2(+1')*=8!.1=4)*.!'-)1@2.8!71^*3!

1-! ZD%E! @4??*+! '-.! IM,7CJ7T! 3'(2-1-! $E1C7'/! ?2+! GI!71-4)*3M! %*==3! >*+*! )&*-!

>'3&*.! )>15*! 1-! ZD%E! @4??*+M! D==! 5*==3! >*+*! ?1-'==8! ?1^*.! 1-! FN! ?2+7'=.*&8.*!

$E1C7'/!?2+!')!=*'3)!FI!71-4)*3!'-.!>*+*!3)2+*.!')!G!.*C+**3!?2+!-2!=2-C*+!)&'-!G#!

&24+3!@*?2+*!+4--1-C!2-!'-!TEL<RR!ZD%E!7'5&1-*!$A*5)2-!915O1-32-/M!

!"V"#$)-/23=-2$98,50.D"$

;&*! )4@*! 52-)'1-1-C!72-27*+!>'3!>+'((*.! 1-! ?21=! '-.!IMF7CJ7T!*^)+'Q1.1-<0[!

52-j4C')*!$E1C7'/!>'3!'..*.!1-!HI!'=1_42)3!*Q*+!FI!71-4)*3!)2!?2+7!'!HVFI!72='+!



! #F!

+')12! 2?! 3)+*()'Q'.1-! 52-j4C')*V72-27*+M! E'7(=*3! >*+*! 52-)1-4'==8! 71^*.! 2-! '!

+2==*+!+1C!')!GX%M!E'7(=*!>'3!34@3*_4*-)=8!3)2+*.!')!GX%!?2+!F<U!72-)&3!1-!)&*!.'+OM!!

!
!"V"B$@P*N$A3.-,4$

!&@% 'B636'7(30*670:<V! HV,I! %9#<0*+%0! $A9/6! HV,I! T1Q*J9*'.! Z1^'@=*! -*'+! R-?+'!

L*.!$RL/!.*'.!5*==!3)'1-!O1)!D0%<%8W!$R-Q1)+2C*-/6!HVHII!%9HG!$0'51?15!A=4*/6!HV,I!

%9U! $[%9/! $A*5O7'-! %24=)*+/! '-.! HVF,! ETgd;eD;T<)*)+'7*+! $0[/! $FMWMU/6! '==!

.1=4)*.!1-!0AE!$R-Q1)+2C*-/M!a')*3!>*+*!.*?1-*.!@8!4-3)'1-*.!52-)+2=3M!

S70A2)670:<%:9%)67(<7%TIU=P%93:A%'())%)0<(%A:8()*V![^)+'5*==4='+V!HV,I!T1Q*J9*'.!

$D0%<%8W/6! R-)+'5*==4='+V! HVFII! (FG<L9H! $A*5)2-! %24=)*+/M! a')*3! >*+*! @'3*.! 2-!

4-3)174=')*.!5*==3M!

S50<:'2)670:<% :9% !"D$% &% '())*V! [^)+'5*==4='+V! HV,I! T1Q*J9*'.! $D0%<%8W/! '-.!

R-)+'5*==4='+V!HVFII6!(FG<K%,W!2+!L9H! $A*5O7'-!%24=)*+/6! $2()12-'==8!HVHII!%9G!

$D=*^'Z=42+WII/! $A9/! 1?! 0AB%3! >*+*! 3(1-254=')*./M! a')*3! >*+*! @'3*.! 2-!

4-1-?*5)*.!5*==3!

!"D$% &% '())% 6'70G670:<% 56<()V! HV,I! T1Q*J9*'.! $D0%<%8W/6! HVHII! %9G!

D=*^'Z=42+WII!'-.!*1)&*+!HV,I!PTD<9L!$0'51?15!A=4*/6!HV,I!%9F,!$D0%/!'-.!HV,I!

%9"]! $ZR;%/! $'==! *@12351*-5*/6! 2+! HV,I! %9"]6!PTD<9L! '-.! %9F,6! '==! 2-! ZR;%! $'==!

*@12351*-5*/M!a')*3!>*+*!@'3*.!2-!ZBY!52-)+2=3M!

S760<0<1%KT!%!)6**%V<(M!HV,I!T1Q*J9*'.!$D0%<%8W/6!HVHII!PTD<DF!$0[!2+!D0%/!

$*@12351*-5*/! 2+! HVHII! PTD<DA%! $ZR;%! $DA9! 3*+2)*5&/! 2+! D0%! $*@12351*-5*//M!

a')*3!>*+*!@'3*.!4-3)'1-*.!5*==3M!



! #U!

S760<0<1%8(;736<%':67(8%<6<:56370')(*V!HV,I!T1Q*!.*'.!$D0%<%8W/6!HVF,!9*^)+'-<

ZR;%! $*1)&*+! 1-)+'5*==4='+=8! 2+! *^)+'5*==4='+=8! 3)'1-*./! $E)*75*==! ;*5&-2=2C1*3/M!

9*^)+'-!-*C')1Q*!5*==3!>*+*!C')*.!2-!4-)+*')*.!%;T3M!

F6<:56370')(%7:;0'07CW7B(3A:6?)670:<V!HV,I!T1Q*J9*'.!$D0%<%8W/6!HVF,!D--*^1-!

e<ZR;%! $B1=)*-81/M! D--*^1-<e:! 9*'.:! C')*3! >*+*! .*?1-*.! 431-C! ,I7B!

%'7()2)&*51-!$E1C7'/!)+*')*.!5*==3!?2+!G!&24+36!'3!'!(231)1Q*!52-)+2=M!
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UM!R-)*C+')*.!PRe<H!9dD!=*Q*=3!>1==!@*!7*'34+*.!@8!-*3)*.!D=4!f<0%LM!

%

%



! ]I!

-,-%>(*2)7*%

#"#"%$Z(M*+$N/3.53254$

D@32=4)*!_4'-)1?15')12-!2?!9dD!52(8!-47@*+!@8!f<0%L!+*_41+*3!'!3)'-.'+.!54+Q*M!

#*,!'-.!D%PF!5*==! =1-*3!+*(2+)*.=8!52-)'1-!2-*!1-)*C+')*.!(+2Q1+43!(*+!5*==M!9dD!

?+27!#*,! '-.!D%PF! 5*==3!>'3! *^)+'5)*.! '-.! 5*==! -47@*+!>'3! _4'-)1?1*.! 431-C! '!

-'-2.+2(! 3(*5)+2(&2)27*)*+! $FMFMF/M! ;&*! 3)'-.'+.! 54+Q*! C*-*+')*.! >'3! )&*-!

Q*+1?1*.!431-C!'-! 1-)*C+')12-!3)'-.'+.!$RE/!2?!O-2>-!5*==!'-.!PRe<H!52(8!-47@*+!

$H!52(8!2?!1-)*C+')*.!PRe<H!(*+!5*==/6!.2-')*.!@8!S-'!Yc92&*+)8M!#*,!$a&23&!*)!'=M6!

FIIU6! 9*31+*! *)! '=M6! FIIH6! K'@'7@'<B4O'.1! *)! '=M6! FII,6! T*C2??! *)! '=M6! FII"/! '-.!

D%PF!5*==3!$%&272-)!*)!'=M6!FII]/!&'Q*!(+*Q1243=8!@**-!43*.!'3!f<0%L!3)'-.'+.3M!

P2>*Q*+6!4-=1O*!?2+!#*,!5*==36!D%PF!5*==3!*-52.*!'!+*(=15')12-!527(*)*-)6!1-.451@=*!

(+2Q1+43!$94&!*)!'=M6!H]#]/M!!

S31-C!#*,!5*==3! '3! 3)'-.'+.36!D%PF!5*==3! 52-)'1-*.!72+*! )&'-!2-*!52(8!2?!PRe<H!

9dD!(*+! 5*==! $Z1C4+*! UMH/! 34CC*3)1-C! )&')! 327*!PRe<H! +*(=15')12-!>'3! 2554++1-CM!

;&13!>'3!@'5O*.!4(!@8!)&*!(+*3*-5*!2?!52-3)1)4)1Q*!(FG!*^(+*3312-!@8!1-)+'5*==4='+!

ZD%E! '-'=8313! $Z1C4+*! UMHA/M! ;&*+*?2+*6! #*,! 5*==3! >*+*! 5&23*-! ?2+! 43*! 1-! )&*!

3)'-.'+.! 54+Q*! ?2+! @2)&! _4'-)1?15')12-! 2?! 5*==! -47@*+! '-.! '=32! )2)'=! PRe<H! 52(8!

-47@*+M!

!

!



! ]H!

!

!

!

!

$

$

#"#"!$O864-E--A0.D$D-.-$Z(M*+$3443H4$

;&*!&243*O**(1-C! C*-*!f<0%L!'33'8! 13! -*5*33'+8! ?2+! *^(+*331-C! 52(1*3! 2?!PRe<H!

9dD! (*+! 5*==! *_41Q'=*-)M! ;&*! C*-2715! )'+C*)! C*-*3! a=8.*+'=.*&8.*<U<0&23(&')*!

9*&8.+2C*-'3*! $aD09P/! $A'+@*+! *)! '=M6! FII,/! '-.!D=@471-! $B*^'3! *)! '=M6! FIHF/!

>*+*!'7(=1?1*.!431-C!3*+1'=!.1=4)12-3!2?!#*,!5*==!3)'-.'+.3!+'-C1-C!?+27!HII6III!)2!

H!52(8M!;&*!aD09P!f<0%L!>'3!(*+?2+7*.!1-!'!)2)'=!Q2=47*!2?!F,p=6!52-)'1-1-C!Hp=!

PFI6!,II-B!0+2@*!$L25&*!#"I/6!,II-B!aD09PqZ!$Da%!%D%!D;%!a%;!%Da!D%D!%/6!

,II-B!aD09PqL!$Daa!%;%!a;D!aD%!a%a!a;;!%/6!HIp=!L25&*!B'3)*+!71^!'-.!HIh=!

2?! 3'7(=*M!f<0%L!'7(=1?15')12-!>'3!(*+?2+7*.!431-C! )&*! ?2==2>1-C!(+2C+'7V!2-*!

585=*! 2?! ],°%! ?2+! HI! 71-4)*3n! G,! 585=*3! 2?! ],°%! ?2+! H,! 3*52-.3! '-.! ,#°%! ?2+! H!

71-4)*M!;&*!'=@471-!'33'8!13!.*35+1@*.!1-!FMFMUM!

/0123(%-,P%!:50(*%:9%TIU=P%5(3%'())%:9%*76<8638,%D/!PRe<H!%2(8!-47@*+3!(*+!
5*==! >*+*! 5'=54=')*.! ?2+! #*,! '-.! D%PF! 5*==3! 1-! .4(=15')*M! ;&*! @='5O! =1-*!
+*(+*3*-)3! )&*!*^(*5)*.!Q'=4*3! 1?!H!52(8!2?!PRe<H!(*+!5*==!>'3!(+*3*-)M!A/!D!
+*(+*3*-)')1Q*!*^(*+17*-)!?2+!1-)+'5*==4='+!(FG!3)'1-1-C!1-!=1Q*6!4-3)174=')*.!
D%PF!5*==3M!%

D! A!



! ]F!

%2-313)*-)=86! )&*! D=@471-! f<0%L! +*34=)3! C'Q*! 3)'-.'+.! 54+Q*3! >1)&! =2>*+! *++2+!

'-.!*??151*-51*3!-*'+*+!)2!F!'-.!&1C&*+!?=42+*35*-5*!Q'=4*3!)&'-!)&*!aD09P!'33'8!

$Z1C4+*!UMF/6!32!)&*!D=@471-!'33'8!>'3!5&23*-!?2+!-2+7'=131-C!PRe<H!52(8!-47@*+!

)2!)&*!-47@*+!2?!1-(4)!5*==3M!

#"#"#$)8/3,$OCQ(%$:SP$Z(M*+$3443H4$J!"!"#K!

;&*!)2)'=!PRe<H!f<0%L!'33'8!_4'-)1?1*3!'==!PRe<H!9dD!1-!'!3'7(=*M!;&*!9dD!5'-!@*!

4-1-)*C+')*.! 1-! '! 51+54='+! $H<T;L! 2+! F<T;L! 51+5=*3/! 2+! =1-*'+! ?2+76! 2+! 1-)*C+')*.!

1-)2!)&*!&23)!C*-27*M!D!-47@*+!2?!.1??*+*-)!(+17*+!'-.!(+2@*!3*)3!>*+*!527('+*.!

1-!)*+73!2?!3*-31)1Q1)8!'-.!+*(+2.451@1=1)8!$Z1C4+*!UMU/M!;&*!T;LqDEJYE!(+17*+!'-.!

(+2@*! 3*)3! $'3! .*31C-*.! @8! K')&=**-! a'*+)-*+/! $7*)&2.! 1-! FMFMU/! '-.! LS,!

$E>1CC'+.!*)!'=M6!FII,/!(+17*+!'-.!(+2@*!3*)36!>*+*!)&*!723)!3*-31)1Q*6!@4)!)&*!LS,!

(+17*+J(+2@*! 3*)! $Z2+>'+.V! ,c;;DDa%%;%DD;DDDa%;;a%%<U]N% L*Q*+3*V!

/0123(%-,+%4)?2A0<%6<8%L4Y"T%B:2*(H((50<1%X=Y!>%6**6C*,% %;8(15'=!f<0%L!
+*'.24)3! 431-C! )&*! L25&*! T%G#I! 32?)>'+*M! D7(=1?15')12-! 54+Q*3! $=*?)/! '-.!
3)'-.'+.! 54+Q*3! $+1C&)/! '+*! 3&2>-! 431-C! D/! aD09P! '-.! A/! D=@471-!
(+17*+J(+2@*!3*)3M!D==!'33'83!>*+*!(*+?2+7*.!1-!.4(=15')*!>1)&!)&*!3'7*!3'7(=*M%



! ]U!

,ca;;%aaa%a%%D%;a%;DaDU]6!0+2@*!,cZDB<%%DaDa;%D%D%DD%DaD%aaa%D%D!

<Uc/!>'3!4-'@=*!)2!52-313)*-)=8!'((+2(+1')*=8!'7(=1?8!)&*!H!PRe!52(8!3)'-.'+.M!;&*!

;2)'=qT;L!(+17*+!'-.!(+2@*!3*)3!$Z2+>'+.V!%%a;%;a;;a;a!;aD%;%;a6!L*Q*+3*V!

aDa;%%;a%a;%aDaDaD! '-.! 0+2@*V! ZDB<;Da;%Da;a;aaD! rAPf<H/! $E4i4O1! *)!

'=M6!FIIU/!52-313)*-)=8!+*34=)*.!1-!3)'-.'+.!54+Q*3!>1)&!4-'55*()'@=*!f<0%L!*++2+!

'-.! *??151*-58! +*'.24)3M! ! E)'-.'+.3! >*+*! +4-! 1-! .4(=15')*6! ?2+! *'5&! 3)'-.'+.!

.1=4)12-M! D==! 0%L! +*'5)12-3! 43*.! )&*! 3'7*! 52-5*-)+')12-3! 2?! (+17*+6! (+2@*! '-.!

7'3)*+! 71^6! >1)&! )&*! 3'7*! 0%L! 585=1-C! 52-.1)12-3! '3! .*)'1=*.! ?2+! T;LqDEJYE!

(+17*+!'-.!(+2@*!3*)3!1-!FMFMUM!

!

!

/0123(%-,-%^&:76)]%X=Y!>%6**6C*,%L*(+*3*-)')1Q*!f<0%L!+*'.24)3M!E&2>-!'+*!
5'=54=')*.! 3)'-.'+.! 54+Q*3! $=*?)/! '-.! '7(=1?15')12-! 54+Q*3! $+1C&)/! 431-C! D/!
T;LqDEJYE6! A/! LS,! '-.! %/! ;2)'=qT;L! (+17*+J(+2@*! 3*)3M! D==! '33'83! >*+*!
(*+?2+7*.!1-!.4(=15')*M%



! ]G!

0')1*-)3!*-+2==*.!1-!)&*!E0DL;D%!)+1'=!>*+*!(+*.271-'-)=8!1-?*5)*.!>1)&!E4@)8(*!

A!'-.!%!PRe<HM!;&*!T;LqDEJYE!'-.!LS,!(+17*+!'-.!(+2@*!3*)3!524=.!@2)&!'7(=1?8!

E4@)8(*!A!Q1+43!$Z1C4+*!UMU/M!;2!.*)*+71-*!PRe<H!52(8!-47@*+3!*_4'==8!'5+233!'==!

3'7(=*3!1-!)&*!)+1'=6!(+17*+3!'-.!(+2@*3!-**.*.!)2!@*!5+233<5='.*!527(')1@=*M!!;&*!

T;LqDEJYE!(+17*+3!'-.!(+2@*3!>*+*!3(*51?15'==8!.*31C-*.!@8!K')&=**-!a'+)-*+!)2!

'7(=1?8!74=)1<5='.*!Q1+43M!!

;&*! T;LqDEJYE! '-.! LS,! (+17*+! '-.! (+2@*! 3*)3!>*+*! )*3)*.! ?2+! )&*1+! '@1=1)8! )2!

'7(=1?8!34@)8(*!%!3*_4*-5*3!431-C!3*+1'=!.1=4)12-3!2?!)&*!34@)8(*!%!(='371.6!BlGM!!

T;LqDEJYE!524=.!'7(=1?8!)&13!3*_4*-5*!.2>-!)2!HI!52(1*3!$Z1C4+*!UMGD/6!>&*+*'3!

LS,!(+17*+3!'-.!(+2@*3!524=.!-2)!$Z1C4+*!UMGA/M!;&*!Q'+1')12-!@*)>**-!+*(=15')*3!

'-.! ='5O! 2?! +*32=4)12-! @*)>**-! HI! '-.! H! 52(8! 3'7(=*3! ?2+! T;LqDEJYE! 13! =1O*=8!

.2>-!)2!1-'554+'51*3!1-!.1=4)12-!2?!-*')!(='371.!?+27!Q*+8!&1C&!3)25O3M!!

;&*! T;LqDEJYE!(+17*+! '-.! (+2@*! 3*)!>'3! )*3)*.! ?2+! *_4'==8! *??151*-)! 34@)8(*!A!

'-.!%!'7(=1?15')12-M!BlG!>'3!.1=4)*.!)2!)&*!3'7*!52(8!-47@*+!'3!)&*!#*,!34@)8(*!

A! 9dD! '-.! >'3! '33'8*.! 1-! .4(=15')*! ')! ,! .1=4)12-3M! ;&*+*! >'3! -2! 31C-1?15'-)!

.1??*+*-5*! '5+233! )&*! 3)'-.'+.! 54+Q*! %85=*! ;&+*3&2=.! $%)/! Q'=4*3! >&*-! *1)&*+!

(='371.!2+!5*==4='+!9dD!>'3!43*.6!@8!F<>'8!DdYeD!$(!o!IM]F/!$Z1C4+*!UMG%/M!!!

;&*!T;LqDEJYE!(+17*+!'-.!(+2@*!3*)3!>*+*!)&*-!)*3)*.!?2+!)&*1+!'@1=1)8!)2!'7(=1?8!

34@)8(*!A!'-.!%!E0DL;D%!3'7(=*3M!R)!>'3!(2331@=*!)2!_4'-)1?8!)&*!'724-)!2?!PRe<H!

9dD!(*+!71==12-!0AB%3!1-!'==!#!3'7(=*3!)*3)*.6!+*C'+.=*33!2?!PRe<H!5='.*!$Z1C4+*!

UMG!9/M!



! ],!

!

S6A5)(% 4G(361(% &:76)% TIU=P% !:5C%
F2A?(3%5(3%A0))0:<%Y_K!*%

E0DL;D%!A!H! HUF!

E0DL;D%!A!F! HWG!

E0DL;D%!A!U! HG#!

E0DL;D%!A!G! UGG!

E0DL;D%!%!H! #"!

E0DL;D%!%!F! ##!

E0DL;D%!%!U! W]!

E0DL;D%!%!G! H,U!

/0123(% -,D,% K2)70=!)68(% 655)0'670:<% :9% @&>`4SWVS% ^7:76)]% 6**6C,% D/! f<0%L!
+*'.24)3! $=*?)! ('-*=/! '-.! 3)'-.'+.! 54+Q*! $+1C&)! ('-*=/! ?2+! T;LqDEJYE! (+17*+3!
'-.!(+2@*3!'7(=1?81-C! )&*!34@)8(*!%!3)'-.'+.!BlGM!A/!f<0%L!+*'.24)3! ?2+!LS,!
(+17*+3!'-.!(+2@*3!'7(=1?81-C!BlG!3)'-.'+.3M!%/!%85=*!)&+*3&2=.!$%)/!Q'=4*3!?2+!
*'5&! 3)'-.'+.! .1=4)12-! 431-C! @2)&! 5='.*! 3)'-.'+.3! >*+*! (=2))*.! 'C'1-3)! 1-(4)!
PRe<H! 52(8! -47@*+M! D==! '33'83! (*+?2+7*.! 1-! .4(=15')*M! 9/! PRe<H! 9dD! 52(8!
-47@*+3!>*+*!5'=54=')*.!431-C!G!E0DL;D%!34@)8(*!A!'-.!G!E0DL;D%!34@)8(*!%!
(')1*-)!3'7(=*36!*'5&!1-!)+1(=15')*M%
!
!

9!



! ]"!

;&*! T;LqDEJYE! (+17*+J(+2@*! 3*)! >'3! )*3)*.! ?2+! '((+2(+1')*! '7(=1?15')12-! 2?! '!

3)'-.'+.! >1)&! kO-2>-c! PRe<H! 52(8! -47@*+! $R-)*C+')12-! E)'-.'+.! $RE/n! UMUM,/!

$T13i*>3O1!*)!'=M6!FII]/!'=2-C31.*! )&*!LS,! !(+17*+J(+2@*!3*)3M! !;&*! k'5)4'=c! 52(8!

-47@*+!2?!PRe<H!(*+!4-1)!Q2=47*!>'3!1-.*(*-.*-)=8!.*)*+71-*.!1-!)&*!Yc92&*+)8!

='@M!;&*!T;LqDEJYE!(+17*+!'-.!(+2@*! 3*)!C'Q*!'-!PRe<H! 52(8!-47@*+6! 5=23*+! )2!

)&*! *^(*5)*.! Q'=4*! )&'-! )&*! LS,! (+17*+! '-.! (+2@*! 3*)! $Z1C4+*M! UM,/M! ;&*! LS,!

(+17*+J(+2@*!3*)3!'((*'+*.!)2!2Q*+*3)17')*!PRe<H!9dD!52(8!-47@*+M! !;&436!)&*!

#*,!k)2)'=c!3)'-.'+.3!>*+*!'@=*!)2!'554+')*=8!_4'-)1?8!)&*!RE!k1-)*C+')12-c!3)'-.'+.3!

7*'-1-C!3)'-.'+.3!?2+!@2)&!'33'83!>*+*!5'=1@+')*.M!

!

!

$

$

$

!

!

94*! )2! )&*3*! 2@3*+Q')12-36! )&*! T;LqDEJYE! (+17*+3! '-.! (+2@*3! >*+*! 5&23*-! )2!

7*'34+*!)2)'=!PRe<H!9dD!1-!'==!E0DL;D%!3'7(=*3M!!

/0123(% -,E,% % 4A5)090'670:<% :9% TIU=P=0<9('7(8% '())*% :9% H<:R<% TIU=P% ':5C%
<2A?(3%
;&*! 'Q*+'C*! 52(8! -47@*+3! 2?! .1=4)*.! kO-2>-c! RE! 3)'-.'+.!PRe<H!9dD! 3'7(=*3!
>*+*!5'=54=')*.!431-C!@2)&!T;LqDEJYE!'-.!LS,!(+17*+J(+2@*!3*)36!1-!.4(=15')*M!
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! ]W!

#"#"B$C./-D23/-5$OCQ(%$:SP$Z(M*+$3443H4$

%4++*-)!2(1-12-! 34CC*3)3!4-1-)*C+')*.!PRe<H!9dD! 13! '! ='@1=*!7'+O*+!2?! 2-<C21-C!

+*(=15')12-!>1)&!_4*3)12-'@=*! ?4-5)12-! $E&'+O*8!*)!'=M6!FII,6!%&'Q*i!*)!'=M6!FIIW/M!!

R-!2+.*+!)2!72+*!'554+')*=8!_4'-)1?8!)&*!=')*-)!PRe<H!+*3*+Q21+6!327*!='@2+')2+1*3!

5&223*!)2!3(*51?15'==8!7*'34+*!1-)*C+')*.!PRe<H!9dD!=*Q*=3M!!!

#"#"X"$%'5VV+0%>13%N&<%5))52%

;&*!?1+3)!1-)*C+')12-!'33'8!)2!@*!)+1'==*.!>'3!(4@=13&*.!@8!$g'7'72)2!*)!'=M6!FII"/!

$3477'+13*.!1-!Z1C4+*!UM"/M!!;&13!>'3!5&23*-!@*5'43*!)&*!383)*7!*-34+*3!2-=8!)&*!

?1+3)! +24-.! 0%L! (+2.45)! 13! '7(=1?1*.! 1-! )&*! 3*52-.! +24-.! f<0%L! 3)*(M! Z2+>'+.!

$Da%%;%%%aDa;Da%;aaaD/! '-.! +*Q*+3*! $;;D%Daa%D;aDa%%D%%a/! 3*-3*! D=4!

(+17*+36!>&15&!'5524-)!?2+!(+2Q1+'=!2+1*-)')12-!+*=')1Q*!)2!D=4!+*(*')3!$A+433*=!*)!

'=M6! FII,/6! '-.! '! C'C<3(*51?15! ?1+3)! +24-.! (+17*+!

$%DD;D;%D;D%a%%aDaDa;a%a%a%;;%Da%DDa/! 3*=*5)1Q*=8! '7(=1?8! PRe<H! D=4<

C'C! 9dD! '7(=152-36! >&15&! '+*! 43*.! '3! )*7(=')*! ?2+! )&*! 3*52-.! +24-.! f<0%L!

+*'5)12-M! ;&*! ?1+3)! +24-.! C'C! (+17*+! &'3! '-! '+)1?151'=! -2-<@1-.1-C! k)'Cc!

$4-.*+=1-*./6! >&15&! '5)3! '3! )&*! )'+C*)! ?2+! )&*! 3*52-.! +24-.! kC'C<)'Cc! (+17*+!

$%DD;D;%D;D%a%%aDaDa;a%/M!!;&*!2)&*+!3*52-.!+24-.!(+17*+!)'+C*)3!)&*!PRe<

H<T;L!+*C12-!$;;a;;D%D%%%;D;aDa%%Da%/M!!

Z2+! )&*! ?1+3)! +24-.!0%L6! HJHI! 2?! )2)'=! 5*==! 9dD!>'3! 43*.! '3! '-! 1-(4)! 1-! '! F,!pT!

+*'5)12-!71^)4+*!527(+131-C!H^;'_7'-!@4??*+!D6!UII!-B!(+17*+36!UM,!7B!BC%=F6!

FII!pB!.d;06!'-.!IMIF,!SJpT!D7(=1;'_!a2=.M!%85=1-C!52-.1)12-3!>*+*!'3!?2==2>3V!

HI!71-4)*3!')!],X%!'-.!HF!585=*3!2?!$],X%!?2+!H,!36!"IX%!?2+!UI!36!WFX%!?2+!,!71-/M!



! ]#!

Z2+!)&*!3*52-.<+24-.!f<0%L6!HJF,!2?!)&*!?1+3)<+24-.!0%L!(+2.45)!>'3!43*.!'3!'-!

1-(4)! 1-! '!F,hT! +*'5)12-!71^)4+*! 527(+131-C!H^;'_7'-!@4??*+!D6! UM,!7B!BC%=F6!

UII!-B! (+17*+36! "II!-B! (+2@*6! FII!pB! .d;06! '-.! IMIF,!SJpT! D7(=1;'_! a2=.M!

%85=1-C! 52-.1)12-3! >*+*! '3! ?2==2>3V! ],X%! ?2+! HI!71-6! ?2==2>*.! @8! G,! 585=*3! 2?!
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+*C17*-!'-.!*3)17')*3!2?!0PR!.1??*+*.M!D@32=4)*!PRe<H!9dD!=*Q*=3!'((*'+*.!)2!@*!
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%
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&6?)(%D,P%F2A?(3%:9%5670(<7%*6A5)(*%6G60)6?)(N%RB(3(%7B(3(%R(3(%*2990'0(<7%

*6A5)(%9:3%7:76)%6<8%0<7(13670:<%6**6C*N%67%(6'B%70A(%5:0<7N%9:3%(6'B%7306)%63A%

SV!% 4>&=P+% 4>&=D#%;17*! (23)!
+'-.271i')12-!
$>**O3/!

;2)'=!
$-/!

R-)*C+')*.!
$-/!

;2)'=!
$-/!

R-)*C+')*.!
$-/!

;2)'=!
$-/!

R-)*C+')*.!
$-/!

I! ,H! U#! ,H! U#! ,F! U,!
HF! <! <! UG! UG! <! <!
G#! <! <! <! <! GW! GW!
,F! <! <! <! <! G"! U]!
"I! <! <! <! <! UF! FW!
HI#! <! <! <! <! G#! UH!
!

&6?)(%D,+%Y670(<7%8(A:1365B0'*,%u!3'7(=*.!j43)!@*?2+*!;R!2?!G#!>**O3!2?!PDDL;%

! D==!3'7(=*.!@'3*=1-*!
('+)151('-)3!$7'+O*+!
'33251')12-!3)4.8/!

EY%!('+)151('-)3!')!
@'3*=1-*!$@'3*=1-*!
34+Q1Q'=!3)4.8/!

DL;<G#!('+)151('-)3!
$+*3*+Q21+!34+Q1Q'=!
'-.!+*@24-.!3)4.8/!

d!!$;2)'=/!! H,G!! ,H!! GW!
d!$R-)*C+')*./!! HHH!! U#! GW!!
T2CHI;2)'=!
52(1*3J71==12-!
%9G:!;!5*==3!

UM##!$UMGF<GMFG/! GMIH!$UMG]<GMF]/! UMF,!$FM]I<UMGG/u!

T2CHIR-)*C+')*.!
52(1*3J71==12-!
%9G:!;!5*==3!

UM"!!!$UMF"rUMW]/! UM"!$UMU<UM#/! UMI!$FMW<UMF/u!

;17*!31-5*!
3*+252-Q*+312-!
$.'83/!!

WUM#F!$G]MFr],M#/! WU!$G]<]U/! W"M,!$,FMI<]"M]/!

T2CHI!e1+'=!
T2'.!
52(1*3J7T!

GM"F!$UM],<,MF,/! GMWF!$GMHGr,MF"/! v,Iu!!

%9G!%*==!524-)!
$5*==3JpT/!

,,#!!$GF#r"#IM]/! ,,I!$GII<"]H/! #G#!$",,<]#I/u!

%24-)+8!2?!
+*5+41)7*-)!

D43)+'=1'!FH!!$HUM"N/!
R)'=8!!!!!!!!!H#!!!$HFN/!
A+'i1=!!!!!!HU!!!!$#MGN/!
SK!!!!!!!!!!!!HIF!!$""MFN/!

D43)+'=1'!#!!!$H,M"N/!
R)'=8!!!!!!!!!!W!!!$HUMWN/!
A+'i1=!!!!!!!,!!!!!$]M#N/!
SK!!!!!!!!!!!!UH!!$"IM#N/!

D43)+'=1'!,!$HIM"N/!
R)'=8!!!!!!!!!!,!$HIM"N/!
A+'i1=!!!!!!!U!$"MGN/!
SK!!!!!!!!!!!!!UG!$WFMUN/!

e1+'=!E4@)8(*! A!$HIIN/! A!$HIIN/! A!$HIIN/!
E*^! Z*7'=*!!!!!G!!!!$UN/!

B'=*!!!!!H,I!$]WN/!
Z*7'=*!F!!!$GN/!
B'=*!!!G]!$]"N/!

Z*7'=*!!!!!H!$FN/!
B'=*!!!!!!!!G"!$]#N/!

!



! HH]!

&6?)(%+,-,%F2A?(3%:9%5670(<7*%*6A5)(8%67%?6*()0<(%9:3%+=80107%T@4%6<6)C*0*%

!

!

!

!

!

!

$

$

B"#"!$)8/3,$3.5$0./-D23/-5$OCQ(%$:SP$,-1-,4$7822-,3/-"$

Z1+3)6! )&*! +*=')12-3&1(! @*)>**-! )2)'=! $FMFMU/! '-.! 1-)*C+')*.! $FMFMG/! PRe<H! 9dD!

$FMFMH/!=*Q*=3!1-!4-)+*')*.!(')1*-)3!>'3!1-Q*3)1C')*.!')!@'3*=1-*M!0'+)151('-)3!1-!)&13!

3)4.8! '+*! 24)=1-*.! 1-! )&*! ?1+3)! 52=47-! 2?! ;'@=*! GMFM! PRe<H! 9dD! =*Q*=3! >*+*! =2C<

)+'-3?2+7*.!'-.!*^(+*33*.!(*+!71==12-!%9G:!;!5*==3!$Z1C4+*!GMHD/M!A2)&!)2)'=!'-.!

1-)*C+')*.! 7*'34+*7*-)3! 52++*=')*.! 3)+2-C=8! '3! *^(*5)*.! 1-! 4-)+*')*.! (')1*-)3!

$0*'+32-! 52++*=')12-6! +oIM#G"6! (vIMIIH/6! >1)&! )2)'=! PRe<H! 9dD! =*Q*=3! @*1-C! 2?!

&1C&*+!7'C-1)4.*! )&'-! 1-)*C+')*.! PRe<H! 9dD! =*Q*=3! $Z1C4+*! GMFA/M! B*.1'-! 9dD!

$RfL/!>'3!WWIW!$FGWWrH#H#W/!'-.!U#UI!$H,"Ur"UF,/!52(1*3!2?!PRe<H!(*+!71==12-!

%9G:!;!5*==36!?2+!)2)'=!'-.!1-)*C+')*.!'33'836!+*3(*5)1Q*=8M!

T@4%4% <% T@4%_% <% T@4%_% <% T@4%!% <%
DqIH! G,! AqIW! UF! Aq,H! HH! %qIH! HG!
DqIF! #H! AqI#! F#! Aq,F! W! %qIF! H#!
DqIU! F"! AqHU! ,! Aq,U! ,! %qIU! U"!
DqHH! HW! AqHG! HI! Aq,,! "! %qIG! UF!
DqFU! U! AqH,! UH! Aq,W! HH! %qI,! FH!
DqFG! UF! AqH#! #! Aq,#! F! %qI"! UF!
DqF"! HF! AqFW! H"! ! ! %qIW! "]!
DqF]! HU! AqU,! FI! ! ! %qI#! HH!
DqUI! ]! AqUW! HI! ! ! %qHF! FF!
DqUH! HU! AqU#! ]! ! ! %qHU! H!
DqUF! ]! AqU]! HI! ! ! %qHG! F!
DqUU! G! AqGI! HW! ! ! %qH,! U!
DqU"! H! AqGH! F! ! ! %qH"! H,!
Dq""! F! AqGG! U]! ! ! %qHW! F!
Dq"#! ]! AqG,! ,! ! ! ! !
Dq"]! H! AqG]! F! ! ! ! !
DqWG! F! Aq,I! G! ! ! ! !



! HFI!

!

!

!

!

$

$

$

B"#"#$OCQ(%$:SP$,-1-,$3448703/-4$>0/?$1023,$,835$3.5$*:B;$)$7-,,$786./$

A'3*=1-*! PRe<H! (='37'! Q1+'=! =2'.! $B*==2+3! *)! '=M6! H]]"/! '-.! %9G:! ;! 5*==! 524-)!

$Z+')*+! *)! '=M6! FIHU/! '+*! 3)+2-C! (+*.15)2+3! 2?! PRe<H! 5=1-15'=! (+2C+*3312-M! ;&*!

+*=')12-3&1(! @*)>**-! )&*3*! 7'+O*+3! 2?! (+2C+*3312-! '-.! )&*! PRe<H! 9dD! =*Q*=3!

(+*3*-)!1-!4-)+*')*.!0PR!>*+*!)&43!1-Q*3)1C')*.6!?+27!)&*!3'7*!)17*<(21-)!2?!.')'!

'5_4131)12-M!A2)&!)&*3*!7*'34+*3!2?!PRe<H!9dD!'33251')*.!(231)1Q*=8!>1)&!(='37'!

Q1+'=!=2'.!$)2)'=!'-.!1-)*C+')*.6!@2)&!(vIMIIHn!+F!o!IMG#!'-.!IM"G6!+*3(*5)1Q*=8/6!'-.!

1-Q*+3*=8!>1)&!%9G:!;!5*==!524-)!$)2)'=!'-.!1-)*C+')*.!(vIMIIHn!+F!o!IMF!'-.!IMFW6!

+*3(*5)1Q*=8/6!'3!*^(*5)*.!$Z1C4+*!GMF/M!!

;&*! +*=')12-3&1(!@*)>**-!PRe<H!9dD! =*Q*=3!'-.! )&*![;E!>'3!*^(=2+*.M!S-=1O*! 1-!

2)&*+! 3)4.1*36! $[+1O332-! *)! '=M6! FIHU6! K2*=35&! *)! '=M6! FII#6! D-'->2+'-15&! *)! '=M6!

FIHF/!'!+*=')12-3&1(!@*)>**-![;E!'-.!PRe<H!9dD!=*Q*=3!>'3!-2)!*Q1.*-)!$Z1C4+*!

GMU/M!E1-5*!)&*!PRe<H!+*3*+Q21+!13!?2+7*.!Q*+8!*'+=8!'?)*+!1-1)1'=!1-?*5)12-!$%&4-!*)!

/0123(%D,P%&B(%3()670:<*B05%?(7R((<%):1PQ%7:76)%6<8%0<7(1367(8%TIU=P%
"F4%)(G()*%0<%2<73(67(8%5670(<7*%67%?6*()0<(,%D/!Z+*_4*-58!P13)2C+'73!
?2+! )2)'=! '-.! 1-)*C+')*.!PRe<H!9dDM!A/!0*'+32-! 52++*=')12-! ?2+! )2)'=! '-.!
1-)*C+')*.!PRe<H!9dD!=*Q*=3M!;2)'=!-oH,GM!R-)*C+')*.!-oHHHM%

D! A!

2 3 4 5 6
0

10

20

30 Total
Integrated

log10(copies of HIV per million CD4 T cells)  
by group
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1.5 2.5 3.5 4.5 5.5
1.5

2.0

2.5

3.0

3.5

4.0

4.5 r = 0.85, p < 0.001

Log10(Total HIV copies per million CD4+ T cells)
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! HFH!

'=M6! H]]#/6! PRe<H! 9dD! =*Q*=3! 7'8! &'Q*! 3)'@1=1i*.! @8! )&*! )17*! 723)! E0DL;D%!

(')1*-)3!&'.!@**-!+*5+41)*.6!.*3(1)*!'==!&'Q1-C!@**-!+*5+41)*.!>1)&1-!'-![;E!2?!"!

72-)&3M!!

!

!!

!

!

!

!

!

!

!

%

/0123(%D,+,%%@0<(63%3(13(**0:<*%?(7R((<%TIU=P%"F4%6<8%4e%G036)%):68%6<8%_e%
!"D$%&%'())%':2<7%a7:76)%<iPEDN%0<7(1367(8%<iPPPe,%%
!

/0123(% D,-% @0<(63% >(13(**0:<% ?(7R((<% J*70A67(8% 70A(% *0<'(%
*(3:':<G(3*0:<% aJ&Se% 6<8% 7:76)% 6<8% 0<7(1367(8%TIU=P%"F4% )(G()*% a7:76)%
<iPEDN%0<7(1367(8%<iPQhe,%%
!

D! A!

0 50 100 150 200
2

3

4

5

6 Total: r2 = 0.0080, p = 0.27
Integrated: r2 = 0.017, p = 0.18

Estimated Time since Seroconversion 
at enrolment (weeks)
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! HFF!

D,-,D% IAA2<:):10'6)% A63H(3*% :9% TIU=P% 80*(6*(% 53:13(**0:<% ':33()67(% R07B%

?6*()0<(%TIU=P%"F4%)(G()*%

94*! )2! )&*! 5=23*! '33251')12-3! @*)>**-! PRe<H! 9dD! =*Q*=3! '-.! 5=1-15'=! .1'C-23)15!

7'+O*+3!2?!PRe<H!.13*'3*!(+2C+*3312-6! 1)!>'3!&8(2)&*313*.!)&')!PRe<H!9dD!=*Q*=3!

71C&)! 52++*=')*!>1)&! 1774-2=2C15'=!7'+O*+3!2?!PRe<H!.13*'3*!(+2C+*3312-M! Z1+3)6!

+*=')12-3&1(3!@*)>**-!PRe<H!9dD!'-.! 1774-2=2C15'=!7'+O*+3!>*+*! 1-Q*3)1C')*.!

1-! 4-)+*')*.! (')1*-)3! ')! @'3*=1-*M! 9<.17*+6! '! 32=4@=*! ?1@+1-! .*C+'.')12-! (+2.45)!

'-.! @=22.! 52'C4=')12-! '-.! 1774-*! '5)1Q')12-! 7'+O*+! >'3! 72+*! 31C-1?15'-)=8!

'33251')*.!>1)&!)2)'=!'-.!1-)*C+')*.!PRe<H!9dD!=*Q*=3!$;2)'=!(vIMIIIH6!R-)*C+')*.!

(!o!IMIIIU/!)&'-!RT<"6!'!(+2<1-?='77')2+8!58)2O1-*!$Z1C4+*!GMG/M!

!

!

!!

!

;&*+*! >*+*! '=32! 31C-1?15'-)! 52++*=')12-3! @*)>**-! *^(+*3312-! 2?! )&*! '5)1Q')12-!

7'+O*+3! PTD<9L! $;2)'=! (! o! IMIHG6! R-)*C+')*.! (! o! IMII"W/6! %9U#! $;2)'=! '-.!

R-)*C+')*.! (vIMIIIIH/! '-.! PTD<9L:%9U#:! $;2)'=! '-.! R-)*C+')*.! (vIMIIIH/!

*^(+*3312-!2-!%9#:!;!5*==3!>1)&!@'3*=1-*!PRe<H!9dD!=*Q*=3!$Z1C4+*!GM,/M!!!

!

/0123(%D,D%S5(63A6<]*%36<H%':33()670:<*%?(7R((<%TIU=P%"F4%6<8%"=
80A(3%:3%I@=O%':<'(<73670:<,%&:76)%<iPDDN%I<7(1367(8%<iPQO,%

0.0 0.5 1.0 1.5
2.0
2.5
3.0
3.5
4.0
4.5
5.0
5.5

[d-dimer] !g/L
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! HFU!

!

!

!

!

%9U#!$585=15!D90!+1@23*!&8.+2='3*/!13!'!C=852(+2)*1-!(+*3*-)!2-!;!5*==36!>&15&!&'3!

.2>-3)+*'7!31C-'=!)+'-3.45)12-!'-.!5'=5147!31C-'==1-C!*??*5)2+!?4-5)12-3M!PTD<9L!

13!'-!BP%!5='33!RR!+*5*()2+M!A2)&!'+*!4(+*C4=')*.!2-!'5)1Q')*.!;!5*==3M!PRe<H!9dD!

=*Q*=3!'3!7*'34+*.!@8!@2)&!'33'83!52++*=')*.!=*33!3)+2-C=8!>1)&!'5)1Q')12-!7'+O*+!

*^(+*3312-! 2-! %9G:! ;! 5*==3! )&'-! %9#:! ;! 5*==3M! %2++*=')12-3! @*)>**-! )2)'=! '-.!

1-)*C+')*.!PRe<H!9dD!'-.!%9U#:!$;2)'=!(!o!IMIFW6!R-)*C+')*.!(!o!IMIFG/!'-.!PTD<

9L:%9U#:!$;2)'=!(!o!IMIIIH6! R-)*C+')*.!(!v!IMIIIH/!*^(+*3312-!2-!%9G:!;!5*==3!

>*+*!31C-1?15'-)6!'-.!>*+*!5=23*!)2!31C-1?15'-5*!?2+!PTD<9L!*^(+*3312-!2-!%9G:!;!

5*==3!$;2)'=!(!o!IMI]6!R-)*C+')*.!(!o!IMI"/!$Z1C4+*M!GM"/M!

!

!!

!!

!

/0123(%D,E,%S5(63A6<]*%36<H%':33()670:<*%?(7R((<%TIU=P%"F4%6<8%!"#$%
&%'())%6'70G670:<%A63H(3*,%&:76)%<ih-N%I<7(1367(8%<i.D%

/0123(% D,O,% S5(63A6<]*% 36<H% ':33()670:<*% ?(7R((<% TIU=P% "F4% 6<8%
!"D$%&%'())%6'70G670:<%A63H(3*,%&:76)%<ihDN%I<7(1367(8%<i.D%

&:76)\%3%i%Q,EON%5%j%Q,QQQP%
I<7(1367(8\%3%i%Q,EhN%5%%j%Q,QQQP%

&:76)\%3%i%Q,+EN%5%i%Q,QPD%
I<7(1367(8\%3%i%Q,-PN%5%%i%Q,QQO.%

&:76)\%3%i%Q,E+N%5%j%Q,QQQP%
I<7(1367(8\%3%i%Q,E.N%5%%j%Q,QQQP%

;2)'=V!+!o!IMFU6!(!o!IMIFW!
R-)*C+')*.V!+!o!IMF"6!(!!o!IMIFG!

;2)'=V!+!o!IMH#6!(!o!IMI]!
R-)*C+')*.V!+!o!IMFF!6!(!o!IMI"!

;2)'=V!+!o!IMU]6!(!o!IMIIIH!
R-)*C+')*.V!+!o!IMG,6!(!v!IMIIIH!



! HFG!

;&*+*! >*+*! '=32! 31C-1?15'-)! '33251')12-3! @*)>**-! PRe<H! 9dD! =*Q*=3! '-.! )&*!

(*+5*-)'C*! 2?! %9#:! ;! 5*==3! *^(+*331-C! )&*! *^&'43)12-! 7'+O*+3! 09<H! $;2)'=! (! o!

IMIII,6!R-)*C+')*.!(!o!IMIIFW/6!T'C<U!$;2)'=!(!o!IMIIIG6!R-)*C+')*.!(!o!IMIIFF/!@4)!

-2)! ;17<U! $;2)'=! (! o! IM]G6! R-)*C+')*.! (! o! IM"H/! $Z1C4+*! GMW/M! ;&*3*! )&+**! ;! 5*==!

34+?'5*!+*5*()2+3!'+*!1-Q2=Q*.!1-!)&*!-*C')1Q*!+*C4=')12-!2+! k.'7(*-1-C!.2>-c!2?!

)&*!1774-*!+*3(2-3*!)2!'Q21.!2Q*+<'5)1Q')12-!2?!)&*!1774-*!383)*7M!

!

!!

!

!

!

P2>*Q*+!-2!31C-1?15'-)!52++*=')12-3!>*+*!2@3*+Q*.!?2+!PRe<H!9dD!=*Q*=3!'-.!%9G:!

;!5*==3!*^&'43)12-!7'+O*+!*^(+*3312-6!'('+)!?2+!TDa<U!$)2)'=!(!o!IMIF#6!1-)*C+')*.!(!

o! IMIGF/! $Z1C4+*M! GM#/! '=)&24C&! 09<H! *^(+*3312-! >'3! 5=23*! )2! 31C-1?15'-5*M!

P2>*Q*+6!=*33!13!O-2>-!'@24)!*^&'43)12-!2-!%9G:!;!5*==3!'-.!7*5&'-1373!2?!%;T!

*^&'43)12-!71C&)!-2)!@*!)&*!3'7*!'3!1-!%9G:!;!5*==3M!;&13!7'O*3!1-)*+(+*)')12-!2?!

)&*3*!?1-.1-C3!5&'==*-C1-C!'-.!>24=.!@*!1-)*+*3)1-C!)2!1-Q*3)1C')*!1-!?4)4+*!3)4.1*3M!

/0123(% D,.,% S5(63A6<]*% 36<H% ':33()670:<*% ?(7R((<% TIU=P% "F4% 6<8%
!"#$%&%'())%(;B62*70:<%A63H(3*,%&:76)%<ihEN%I<7(1367(8%<i.O%

&:76)\%3%i%Q,-EN%5%i%Q,QQQE%
I<7(1367(8\%3%i%Q,-DN%5%i%Q,QQ+.%

&:76)\%3%i%Q,-ON%5%i%Q,QQQD%
I<7(1367(8\%3%i%Q,-E%5%i%Q,QQ++%

&:76)\%3%i%Q,QQ.N%5%i%Q,hD%
I<7(1367(8\%3%i%Q,QON%5%i%Q,OP%%



! HF,!

!

!

!

!

!

D3! Q1+'=! =2'.! '33251')*.! 5=23*=8! >1)&! PRe<H! 9dD! =*Q*=3! $Z1C4+*! GMF/! '-.! 13! '=32!

.2547*-)*.! )2! '33251')*! >1)&! PRe<H! a'C<.1+*5)*.! %9#:! $K1*(1*='! *)! '=M6! FIIW6!

a24=.*+!'-.!b'=O*+6!FIHF/6! '-.!%9G:!;!5*==! +*3(2-3*3! $E5&1*??*+!*)! '=M6! FIHG/6! 1)!

>'3! &8(2)&*313*.! )&')! ;! 5*==! 1774-1)8! 71C&)! .*)*+71-*! PRe<H! 9dD! =*Q*=3M!

0'+)151('-)3!>&2!7'.*!)&+**!2+!72+*!%9#:!;!5*==!+*3(2-3*3!)2!a'C!*(1)2(*3!&'.!

31C-1?15'-)=8!=2>*+!PRe<H!9dD!=*Q*=3!)&'-!)&23*!>&2!7'.*!-2!+*3(2-3*!$;2)'=!(!o!

IMIF6! R-)*C+')*.! (! o! IMII#n! B'--<b&1)-*8/! $Z1C4+*M! GM]D/M! P2>*Q*+6! )&*!

'33251')12-!>'3!-2! =2-C*+!31C-1?15'-)! ?2+! )2)'=!PRe<H!9dD!>&*-!'==!G!(2(4=')12-3!

>*+*! 527('+*.! 1-! '! K+43O'=<b'==13! )*3)! $)2)'=n! (! o! IMHH6! 1-)*C+')*.n! (! o! IMIUF/M!

E171='+=86! ('+)151('-)3! >&2! 7'.*! %9G:! ;! 5*==! +*3(2-3*3! &'.! =2>*+! PRe<H! 9dD!

=*Q*=3!527('+*.!)2!)&23*!)&')!.1.!-2)!7'O*!'!+*3(2-3*!$;2)'=!(!o!IMIUW6!R-)*C+')*.!

(!o!IMIHFn!B'--<b&1)-*8/!$Z1C4+*!GM]A/M!!

!

!

/0123(% D,#% S5(63A6<]*% 36<H% ':33()670:<*% ?(7R((<% TIU=P% "F4% 6<8%
!"D$%&%'())%(;B62*70:<%A63H(3*,%&:76)%<ihON%I<7(1367(8%<i.O%

&:76)\%3%i%Q,P#N%5%i%Q,Q.%
I<7(1367(8\%3%i%Q,+PN%5%i%Q,Q.%

&:76)\%3%i%Q,++N%5%i%Q,Q+#%
I<7(1367(8\%3%i%Q,+DN%5%i%Q,QD+%

&:76)\%3%i%Q,QOEN%5%i%Q,E-%
I<7(1367(8\%3%i%Q,P-N%5%i%Q,+E%



! HF"!

!

!

!

!!

$

$

$

B"#"F$OCQ(%$:SP$,-1-,4$3448703/-$>0/?$O<P()HA-$

0')1*-)!PTD!)8(*! 13!'!>*==<.2547*-)*.!C*-*)15'==8!.*)*+71-*.!7'+O*+!2?!(')1*-)!

24)527*! 52-?*++*.! )&+24C&! PRe<H<3(*51?15! 1774-1)8M! Z2+! *^'7(=*6! PTD<AuFWVI,!

'-.! Au,WVIH! *^(+*3312-! '33251')*3! >1)&! Q1+'=! 52-)+2=! '-.! PTD<AuU,VIHJIFJIU!

'33251')*3!>1)&!+'(1.!.13*'3*!(+2C+*3312-M!;&*+*?2+*6!PTD<)8(*!7'8!17('5)!2-!)&*!

PRe<H!9dD!=*Q*=6!>&15&!524=.!)&*-!=*'.!)2!52-)+2=!2+!(+2C+*3312-!2?!.13*'3*M!PTD<

)8(*3! >*+*! '++'-C*.! 1-! 2+.*+! 2?! )&*! 7*.1'-! PRe<H! 9dD! =*Q*=36! +*52+.*.! 1-!

4-)+*')*.!('+)151('-)3!')!@'3*=1-*!?2+!>&*+*!)&*+*!>'3!3'7(=*!'Q'1='@=*M!PTD<)8(*!

>'3! 5')*C2+13*.! '3! (+2)*5)1Q*! $+*./! 2+! '33251')*.!>1)&! +'(1.! (+2C+*3312-! $@=4*/!

/0123(%D,h%IA56'7%:9%!"D%6<8%!"#$%&%'())%3(*5:<*(*%:<%TIU=P%"F4%)(G()%0<%
2<73(67(8% 5670(<7*% 67% ?6*()0<(,% D/! PRe<H! 9dD! =*Q*=3! (+*3*-)*.! '552+.1-C! )2!
>&*)&*+!)&*!('+)151('-)!7'.*!'!%9G!1-)*+?*+2-!C'77'![TRE0Y;!+*3(2-3*!)2!PRe<
H!a'CM!E1C-1?15'-5*!.*)*+71-*.!431-C!B'--<b&1)-*8!)*3)3M!$AM/!PRe<H!9dD!=*Q*=3!
(+*3*-)*.!'552+.1-C!)2!)&*!-47@*+!2?!PRe<H!a'C!YT03!+*52C-13*.!1-!%9#:!;!5*==!
1-)*+?*+2-!C'77'![TRE(2)3M!E1C-1?15'-5*!.*)*+71-*.!431-C!B'--<b&1)-*8! )*3)3M!
0')1*-)!-47@*+3n! ?2+! kd2!%9G!+*3(2-3*c!'-.! k%9G!+*3(2-3*c! ?2+! )2)'=! $-oUU!'-.!
"I/!'-.! ?2+! 1-)*C+')*.!$-oFW!'-.!G,/M!Z2+!I6!H6!F6!U:!%9#:!;!5*==! +*3(2-3*3! ?2+!
)2)'=! $-oFF6! GI6! F,! '-.! FI/! '-.! 1-)*C+')*.! $-oFF6! UI6! FU! '-.! HW/M!
!
!

D! A!



! HFW!

@'3*.!2-!52-313)*-)!F<.1C1)!PTD!'33251')12-3!>1)&!.13*'3*!(+2C+*3312-! $T'i'+8'-!

*)! '=M6! FIHH6! K'3=2>! *)! '=M6! H]]"6! a24=.*+! '-.!b'=O*+6! FIHF6!YwA+1*-! *)! '=M6! FIIH6!

P*-.*=!*)!'=M6!H]]]6!%'++1-C)2-!*)!'=M6!H]]]6!0*+*8+'!*)!'=M6!FIHI6!E)**=!*)!'=M6!H]##/!

$Z1C4+*!GMHI/M!

;&*! 723)! >*==! O-2>-! k?'Q24+'@=*c! PTD! '==*=*3! AuFW! '-.! Au,W! '33251')*.!

31C-1?15'-)=8!>1)&!=2>*+!)2)'=!PRe<H!9dD!=*Q*=!$(vIMIIH!$-oH"/6!(oIMII",!$-oHH/6!

+*3(*5)1Q*=8/! '3! .1.! Au,F! '-.! DuUIM! PTD<Au,FVIH! >'3! (+*Q1243=8! 3&2>-! )2! @*!

(+2)*5)1Q*!$0*+*8+'!*)!'=M6!FIHI/6!@4)!-2)!PTD<DuUIM!PTD<AuU,!>'3!'33251')*.!>1)&!

&1C&*+! )2)'=! PRe<H! 9dD! =*Q*=36! @4)! 2-=8! PTD<AuI#! '-.! PTD<DuIH! '33251')*.!

31C-1?15'-)=8! $Z1C4+*! GMHID/M! PTD<DuIH! &'3! 1-52-313)*-)=8! @**-! '33251')*.! >1)&!

?'3)*+! .13*'3*! (+2C+*3312-! $E)**=! *)! '=M6! H]##/M! PTD<AuFW! $(oIMIUF! $-o#//6! PTD<

%uHF6! Au,F! '-.! AuU]! >*+*! '33251')*.! >1)&! 31C-1?15'-)=8! =2>*+! 1-)*C+')*.! PRe<H!

9dD! =*Q*=3M! Y-=8! PTD<DuIH! >'3! 31C-1?15'-)=8! '33251')*.! >1)&! &1C&*+! 1-)*C+')*.!

PRe<H!9dD!=*Q*=3!$Z1C4+*!GMHIA/M!PTD<AuU]VHI!&'3!@**-!=1-O*.!)2!3=2>*+!.13*'3*!

(+2C+*3312-!$T*3=1*!*)!'=M6!FIHI/6!@4)!PTD<%uHF!&'3!-2)!(+*Q1243=8!@**-!'33251')*.!

>1)&!.13*'3*!(+2C+*3312-M!;&*!-47@*+!2?!(')1*-)3!1-!)&13!'-'=8313!13!3477'+13*.!1-!

Z1C4+*! GMUM! G<.1C1)! PTD! )8(*3! >*+*! 3171='+=8! 1-Q*3)1C')*.6! &2>*Q*+! (')1*-)!

-47@*+3!>*+*!)22!=2>!?2+!'!3171='+!'-'=8313!$.')'!-2)!3&2>-/M!

!

!

!



! HF#!

!

!

!

!

!

!

!

!

!

!

!

!

94*!)2!)&*!34@j*5)1Q*!-')4+*!2?!)&*!5='331?15')12-!1-)2!kC22.c!'-.!k@'.c!PTD!'==*=*36!

3)')13)15'=! .')'! >'3! 4)1=13*.! ?+27! '! .*72C+'(&15'==8! 3171='+! 52&2+)! 1-! >&15&!

(+2C+*3312-!)2!)&+**!5=1-15'=!*-.<(21-)3!&'.!@**-!5&'+'5)*+13*.!1-!+*=')12-!)2!PTD!

/0123(%D,PQ,%+=80107%T@4=7C5(%36<H(8%?C%A(806<%4e% 7:76)%6<8%_e% 0<7(1367(8%
TIU=P% "F4% )(G()% 0<% 2<73(67(8% 5670(<7*% 67% ?6*()0<(,% L*.! '-.! @=4*! @'+3!
+*(+*3*-)! '==*=*3! )&')! '+*! 52-313)*-)=8! '33251')*.!>1)&! PRe<H! 52-)+2=! '-.! +'(1.!
(+2C+*3312-6! +*3(*5)1Q*=8M! E1C-1?15'-5*! >'3! .*)*+71-*.! @8! 527('+132-! 2?! )&*!
)'+C*)! (2(4=')12-!>1)&! '==! +*7'1-1-C! 3'7(=*3! @8!B'--!b&1)-*8! )*3)M! ;&*! @='5O!
=1-*! +*(+*3*-)3! )&*! 7*.1'-! Q'=4*! 2?! )&*! *-)1+*! 52&2+)M! u! $IMIHv(vIMI,/6! uu!
$IMIIHv(vIMIH/6!uuu!(vIMIIIHM!d47@*+!2?!(')1*-)3!?2+!*'5&!PTD!)8(*!.*)'1=*.!1-!
;'@=*!FMUM%

A!

C
14

B
52

B
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A
31

C
12

B
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A
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B
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B
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A
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2
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3
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2
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! HF]!

%='33!RV!)17*!)2!.*')&6!DR9E!$H]]U!.*?1-1)12-/!'-.!'!%9G:!;!5*==!524-)!xFII!5*==3Jh=!

$%'++1-C)2-! *)! '=M6! H]]]6! a'2! *)! '=M6! FII,6! a'2! *)! '=M6! FIIH6! YwA+1*-! *)! '=M6! FIIH/M!

%2-313)*-)!>1)&!)&*!'-'=8313!1-!Z1C4+*!GMHI6!>&*-!)2)'=!'-.!1-)*C+')*.!PRe<H!9dD!

=*Q*=3! >*+*! 'Q*+'C*.! ?2+! *'5&! PTD<)8(*6! )&*8! 52++*=')*.! 31C-1?15'-)=8! >1)&! PTD!

%='33!H<'33251')*.!+*=')1Q*!&'i'+.!+')123!?2+!'==!)&+**!*-.<(21-)3M! !PTD!)8(*3!>1)&!

=2>!&'i'+.!+')123!&'.!=2>*+!PRe<H!9dD!=*Q*=3!$Z1C4+*!GMHH/M!R-)*C+')*.!=*Q*=3!.1.!

-2)!52++*=')*!31C-1?15'-)=8!>1)&!DR9E]U6!(*+&'(3!.4*!)2!'!=2>*+!-47@*+!2?!(')1*-)3!

3'7(=*.6!+*=')1Q*!)2!)2)'=!PRe<H!9dD!=*Q*=!7*'34+*7*-)3M!

!

!

!

!

!

!

/0123(% D,PP,% 4**:'0670:<% :9% TIU=P% "F4% R07B% 52?)0*B(8% T@4=7C5(% B6d638%
3670:*,%D/!;2)'=! '-.!A/! R-)*C+')*.%PRe<H!9dD! =*Q*=3!>*+*! 'Q*+'C*.! 1-! (')1*-)3!
*^(+*331-C!)&*!3'7*!PTD<)8(*M!PRe<H!9dD!=*Q*=3!>*+*!(=2))*.!'C'1-3)!)&*!&'i'+.!
+')123!?2+!*'5&!PTD<)8(*6!.*)*+71-*.!1-!(+*Q1243!(4@=15')12-36!)17*!)2!DR9E6!;17*!
)2!.*')&!'-.!)17*!?2+!%9G:!;!5*==3!)2!?'==!@*=2>!FII!52(1*3J7TM!E(*'+7'-c3!+'-O!
52++*=')12-3!>*+*!(*+?2+7*.M!P'i'+.!L')12!.')'!324+5*.!?+27!$%'++1-C)2-!*)!'=M6!
H]]]6!a'2!*)!'=M6!FII,6!a'2!*)!'=M6!FIIH6!YwA+1*-!*)!'=M6!FIIH/!'-.!.')'!>'3!43*.!
>1)&!(*+713312-!?+27!B'+8!%'++1-C)2-M!

D!

A!



! HUI!

B"#"'$OCQ(%$:SP$,-1-,4$A2-507/$/0=-$/8$A20=32H$-.5A80./$3/$U34-,0.-"$

PRe<H! 9dD! =*Q*=3! '33251')*.! >1)&! Q1+2=2C15'=! '-.! 1774-2=2C15'=! 7'+O*+3! 2?!

.13*'3*!(+2C+*3312-M!;&436!PRe<H!9dD! =*Q*=!>'3!&8(2)&*31i*.!)2!(+*.15)!(+17'+8!

*-.(21-)!2?!)&*!E0DL;D%!)+1'=!$%9G:!;!5*==!524-)!vU,I!5*==3J7T/M!D552+.1-C!)2!)&*!

)+1'=! (+2)252=6! (')1*-)3!>*+*! +'-.2713*.! ')! @'3*=1-*! 1-)2! )&+**! )+1'=! '+73V! )&23*!

)&')!+*7'1-!4-)+*')*.6!'-.!)&23*!)&')!+*5*1Q*!HF!2+!G#!>**O3!2?!PDDL;M!0')1*-)3!

+'-.2713*.!)2!)&*!EY%!'+7!'-.!)&43!>&2!52-)1-4*.!)2!@*!4-)+*')*.!$)2)'=!-o,H6!

1-)*C+')*.!-oU#n!;'@=*!GMF!71..=*!52=47-/!>*+*!5&23*-!?2+!)&*!?1+3)!'-'=8313M!;&*!

'724-)! 2?! )2)'=! '-.! 1-)*C+')*.! PRe<H! 3)+2-C=8! (+*.15)*.! )&*! )17*! )2! (+17'+8!

*-.(21-)! $(oIMIIH"! '-.! IMIIFF6! +*3(*5)1Q*=8/! @8! K'(='-<B*1*+! =2C! +'-O! )*3)!

$Z1C4+*!GMHF/!'-.! 1-!4-1Q'+1')*!%2^!(+2(2+)12-'=!&'i'+.3!'-'=8313! $(vIMIIIH!'-.!

IMII"6! +*3(*5)1Q*=8/! $;'@=*! GMG/M! A'3*=1-*! Q1+'=! =2'.! $(oIMIHH/! '-.! %9G! 524-)!

$(vIMIIIH/!'=32!(+*.15)*.!)17*!)2!*-.(21-)!$;'@=*!GMG/M!

!

!

!

D! A!

/0123(%D,P+,%TIU=P%"F4%0<%2<73(67(8%0<9('70:<%53(80'7*%')0<0'6)%53:13(**0:<%
D/!;2)'=!$-o,H/!'-.!A/!R-)*C+')*.!$-oU#/%PRe<H!9dD!=*Q*=3!>*+*!3(=1)!1-)2!)>2!
k&1C&c!'-.!k=2>c!C+24(36!@8!)&*!7*.1'-!PRe<H!9dD!Q'=4*!$HIGWH!'-.!GIWG!52(1*3!
2?! )2)'=! '-.! 1-)*C+')*.! PRe<H! 9dD6! +*3(*5)1Q*=86! (*+! 71==12-! %9G:! ;! 5*==3/M!
E1C-1?15'-5*!>'3!.*)*+71-*.!@8! =2C!+'-O!)*3)M!;&*!)17*!?+27!+'-.271i')12-!)2!
)+1'=!*-.(21-)!>'3!7*'34+*.M!B*.1'-!)17*!)2!(+17'+8!*-.(21-)!?2+!=2>!'-.!&1C&!
)2)'=!PRe<H!9dD!=*Q*=3!>'3!H#WMI!$IQR 127.0-222.0/!'-.!WWM]!$IQR 35.0-172.8/!
>**O36! +*3(*5)1Q*=8! '-.! ?2+! =2>! '-.! &1C&! 1-)*C+')*.! =*Q*=3! >*+*! H#WMW! $IQR 
132.7-214.9/!'-.!,FMI!$IQR 32.4-161.3/!>**O36!+*3(*5)1Q*=8M%



! HUH!

!

!

!

!

!

!

!

!:G63067(% T>%ahEf%!@e% 5%G6)2(%

=2CHI)2)'=! GMH"!$FMI]<#MF"/! vIMIIIH!

=2CHI1-)*C+')*.! ,MGH!$HM"F<H#MIF/! IMII"!

T2CHIe1+'=!T2'.! HMWG!$HMHU<FM"#/! IMIHH!

%9G!:!;!5*==!524-)!J!HII! IM""!$IM,G<IM#F/! vIMIIIH!

!:G63067(% T>%ahEf%!@e% 5%G6)2(%

=2CHI;2)'=! UM,W!$HM,#<#MI#/! IMIIF!

=2CHIe1+'=!T2'.! HMF,!$IM#I<HM],/! IMUU!

%9G:!;!5*==!524-)!J!HII! IM"W!$IM,U<IM#G/! vIMIIIH!

!:G63067(% T>%ahEf%!@e% 5%G6)2(%

=2CHIR-)*C+')*.! FMI#!$IMUG<HFM"#/! IMGU!

=2CHIe1+'=!T2'.! HMFF!$IM,U<FM#H/! IM",!

%9G:!;!5*==!524-)!J!HII! IMWU!$IM,]<IM]F/! IMIIW!

&6?)(%D,D% \%c<0G6306?)(% !:;% 3(13(**0:<%A:8()*%R07B% ):1PQTIU=P%"F4%
)(G()*N% !"D$% &% '())% ':2<7WPQQ% :3% ):1PQU036)% ):68% 6*% (;5)6<67:3C%
G6306?)(*%%2*0<1%7B(%SY4>&4!%7306)%(<85:0<7%a!"D$%&%'())%':2<7%j%-EQ%
'())*% W% k@e,% PRe<H! 9dD! =*Q*=3! 1-! 4-)+*')*.! (')1*-)36! >&2! 52-)1-4*.! )2!
+*5*1Q*!-2!)+*')7*-)6!')!@'3*=1-*M!PL6!&'i'+.!+')12n!%T6!52-?1.*-5*!=171)3M!

%

&6?)(% D,E% \% K2)70G6306?)(% !:;% 3(13(**0:<%A:8()% R07B% ?6*()0<(% 7:76)%
TIU=P%"F4%)(G()N%?6*()0<(%G036)%):68%6<8%?6*()0<(%!"D$%&%'())%':2<7%6*%
':G63067(*N% 2*0<1% 7B(% SY4>&4!% 7306)% (<85:0<7% a!"D$% &% '())% ':2<7% j%
-EQ% '())*% W%k@e,%PRe<H!9dD! =*Q*=3!7*'34+*.! 1-! 4-)+*')*.!(')1*-)36!>&2!
52-)1-4*.!)2!+*5*1Q*!-2!)+*')7*-)M!PL6!&'i'+.!+')12n!%T6!52-?1.*-5*!=171)3M%

%

&6?)(% D,O% \% K2)70G6306?)(% !:;% 3(13(**0:<% A:8()% R07B% ?6*()0<(%
0<7(1367(8%TIU=P%"F4%)(G()N%?6*()0<(%G036)%):68%6<8%?6*()0<(%!"D$%&%
'())% ':2<7% 6*% ':G63067(*N% 2*0<1% 7B(% SY4>&4!% 7306)% (<85:0<7% a!"D$%&%
'())% ':2<7% j% -EQ% '())*% W% k@e,%PRe<H! 9dD! =*Q*=3!7*'34+*.! 1-! 4-)+*')*.!
(')1*-)36! >&2! 52-)1-4*.! )2! +*5*1Q*! -2! )+*')7*-)M! PL6! &'i'+.! +')12n! %T6!
52-?1.*-5*!=171)3M%



! HUF!

R-!74=)1Q'+1'@=*!'-'=83*36!>&*-!)&*!@'3*=1-*!52Q'+1')*3!)2)'=!PRe<H!9dD6!Q1+'=!=2'.6!

'-.!%9G:!;!5*==! 524-)!>*+*! 1-5=4.*.6! )2)'=!PRe<H!9dD!@4)!-2)!(='37'!Q1+'=! =2'.!

>'3! (+*.15)1Q*! 2?! )17*! )2! (+17'+8! *-.(21-)! $P'i'+.! L')12! $PL/! UM,Wn! (oIMIIF/!

$;'@=*!GM,/M!R-!'!3*('+')*!74=)1Q'+1'@=*!'-'=8313!*7(=281-C!1-)*C+')*.!PRe<H!9dD6!

@'3*=1-*! Q1+'=! =2'.! '-.! %9G:! ;! 5*==! 524-)6! @2)&! @'3*=1-*! (='37'! Q1+'=! =2'.! '-.!

1-)*C+')*.!PRe<H!9dD!.1.! -2)! 31C-1?15'-)=8! (+*.15)! *-.(21-)! $;'@=*! GM"/M! 9*3(1)*!

)&136! )&*! 5=23*! +*=')12-3&1(! @*)>**-! 1-)*C+')*.! PRe<H! 9dD! =*Q*=3! '-.! Q1+'=! =2'.!

7*'-)! )&')! Q1+'=! =2'.! '=32! =23)! 31C-1?15'-)! (2>*+! )2! (+*.15)! )17*! )2! (+17'+8!

*-.(21-)M! ;&13! 1-.15')*3! )&')! 1-)*C+')*.! PRe<H! 9dD! =*Q*=3! 3)1==! (233*33*.! 327*!

(2>*+!)2!(+*.15)!)17*!)2!*-.(21-)M!

B"#"V$OPP+)$/2-3/=-./$40D.09073./,H$5-72-34-4$OCQ(%$:SP$

R-!2+.*+!)2!5&'+'5)*+13*!)&*!PRe<H!+*3*+Q21+6!PDDL;!743)!@*!1-1)1')*.M!;>2!)&1+.3!

2?! )&*!('+)151('-)3!+*5+41)*.! )2!E0DL;D%!>*+*!+'-.2713*.!'552+.1-C! )2! )&*! )+1'=!

(+2)252=! )2! +*5*1Q*! *1)&*+! HF! 2+! G#! >**O3! 2?! PDDL;! @*?2+*! 4-.*+)'O1-C! '!

)+*')7*-)! 1-)*++4()12-M! ;&*+*?2+*! )&*! 17('5)! 2?! PDDL;! 2-! PRe<H! 9dD! =*Q*=3!

$>&15&!&'Q*!@**-!+*(2+)*.!1-!.1??*+*-)!52&2+)3!$E1=151'-2!*)!'=M6!FIIU6!%&4-!*)!'=M6!

FIIW//!'-.!)&*!17('5)!2?!+*3*+Q21+!31i*!2-!;R6!>*+*!1-Q*3)1C')*.M!!

Z1+3)=86!PRe<H!9dD!=*Q*=3!>*+*!=2C<)+'-3?2+7*.!$Z1C4+*!GMHUD/M!;&*+*!>'3!'!3)+2-C!

52++*=')12-!@*)>**-!)2)'=!'-.!1-)*C+')*.!PRe<H!9dD!=*Q*=36!3171='+=8!)2!')!@'3*=1-*!

$(vIMIIHn! +! o! IMW]n! 0*'+32-! 52++*=')12-/! $Z1C4+*! GMHUA/M! #! ('+)151('-)3! >*+*!

*^5=4.*.!?+27!)&13!'-'=8313!.4*!)2!-2-<527(=1'-5*!$Z1C4+*!GMHU%/M!d2-!E4@)8(*<A!

1-?*5)*.!('+)151('-)3!>*+*!'=32!*^5=4.*.M!;&*!GW!+*7'1-1-C!('+)151('-)3!$;'@=*!FMF6!



! HUU!

+1C&)!&'-.!52=47-/!+*5*1Q*.!'!7*.1'-!2?!G#!>**O3!2?!)&*+'(8!$RfL!GWMW<G#MW/!'-.!

&'.! Q1+'=! =2'.3! ')! )&*! (21-)! 2?! ;R6! >&15&! >*+*! @*=2>! ,I! 52(1*3! (*+!7T! (='37'M!

B*.1'-!9dD!$RfL/!>'3!H#IW!$RfL!W,FrFWW#/!'-.!]#"!$RfL!,FFrH#WW/!52(1*3!2?!

PRe<H!(*+!71==12-!%9G:!;!5*==36!?2+!)2)'=!'-.!1-)*C+')*.!'33'836!+*3(*5)1Q*=8M!

!

!!

!

!

!

!

!

!

!

!

!

!

!

!

/0123(%D,P-%>()670:<*B05%?(7R((<% ):1PQ% 7:76)%6<8% 0<7(1367(8%TIU=P%"F4%
)(G()*% 0<% 5670(<7*% 73(67(8% 9:3% D#% R((H*% R07B% *76<8638% T44>&,% D/!
P13)2C+'73! ?2+! )2)'=! $-oGW/!'-.! 1-)*C+')*.! $-oGW/!PRe<H!9dDM!A/!0*'+32-c3!
+'-O!52++*=')12-!?2+!)2)'=!'-.!1-)*C+')*.!PRe<H!9dD!=*Q*=3M!%/!D!&13)2C+'7!2?!
)17*!2-!PDDL;!?2+!'==!'Q'1='@=*!34@)8(*!A!3'7(=*3!+'-.2713*.!)2!)&*!DL;<G#!
'+7M!Y4)=1*+3!$)&23*!>&2!-*Q*+!3)'+)*.!PDDL;6!-*Q*+!3)2((*.!PDDL;!2+!&'.!
Q1+'=! =2'.3! $eT/!\!,I! 52(1*3J7T!'3!24)=1-*.!@8!@=4*!'++2>3/!>*+*! +*72Q*.!
?+27!'==!'-'=83*3M!Y?!)&*!+*7'1-1-C!527(=1'-)!GW!3'7(=*36!)&*!)17*!?+27!;R!)2!
(+17'+8!*-.(21-)!>'3!43*.!?2+!34@3*_4*-)!34+Q1Q'=!'-'=83*3M%
!

D! A!

%!



! HUG!

PRe<H! 9dD! =*Q*=3! (+*! '-.! (23)! G#! >**O3! 2?! PDDL;6! 7*'34+*.! @8! @2)&! '33'836!

52++*=')*.!3)+2-C=8!$)2)'=! +oIMW]6!(vIMIIIHn! 1-)*C+')*.!+oIMW#6!(vIMIIIH/!$Z1C4+*!

GMHGD!'-.!A/M!A*?2+*!PDDL;!1-1)1')12-6!)2)'=!'-.!1-)*C+')*.!PRe<H!9dD!=*Q*=3!>*+*!

31C-1?15'-)=8! .1??*+*-)! $(! v! IMIIIH/M! HF! '-.! G#! >**O3! 2?! PDDL;! 31C-1?15'-)=8!

.*5+*'3*.! )&*! '724-)! 2?! )2)'=! '-.! 1-)*C+')*.! PRe<H! 9dD! $'==! 527('+132-3! (! v!

IMIIIH/M! ! P2>*Q*+6! =*Q*=3! 2?! )2)'=! PRe<H! 9dD! >*+*! 31C-1?15'-)=8! &1C&*+! )&'-!

1-)*C+')*.!PRe<H!9dD!'?)*+!HF!2+!G#!>**O3!2?!)&*+'(8!$>**O!HFn!(!o!IMIGI6!>**O!

G#n!(!o!IMIFWn!('1+*.!;! )*3)/!'=)&24C&! )&*!.1??*+*-5*3!>*+*! 37'==! $Z1C4+*!GMHG%/M!

;&*+*!>'3!-2!31C-1?15'-)!.1??*+*-5*!@*)>**-!PRe<H!9dD!=*Q*=!')!>OHF!'-.!>OG#6!

>&15&!7'8!@*!.4*!)2!='5O!2?!3'7(=*!'-'=83*.!')!>OHFM!Y)&*+!3)4.1*3!&'Q*!-2)15*.!

*^5*33*3! 2?! 4-1-)*C+')*.! PRe<H! 9dD! 1-! 327*! (')1*-)3! '?)*+! '! 8*'+! 2?! PDDL;6!

.*3(1)*!(')1*-)3!&'Q1-C!4-.*)*5)'@=*!Q1+*71'!$DC23)2!*)!'=M6!FIHH/6!(*+&'(3!.4*!)2!

(*+313)*-5*!2?!F<T;L!51+5=*3!$01*+32-!*)!'=M6!FIIF6!A4)=*+!*)!'=M6!FIIF/M!!

;&*! .8-'7153! 2?! PRe<H! 9dD! .*5'8! 2-! PDDL;! &'3! @**-! (+*Q1243=8! +*(2+)*.!

$E1=151'-2!*)!'=M6!FIIU6!%&4-!*)!'=M6!FIIW/M!E171='+=8!)2!2)&*+!3)4.1*36!723)!2?!)&*!PRe<

H!9dD!.*5'8!2554++*.!@*?2+*!HF!>**O3!2?!PDDL;6!>1)&!'!37'==*+!.*5'8!2554++1-C!

@*)>**-!HF!'-.!G#!>**O3!$K2*=35&!*)!'=M6!FII#/!$Z1C4+*!GMHG%/M!P2>*Q*+!2-=8!FI!

24)! 2?! U#! (')1*-)3! )&')! >*+*! +'-.2713*.! )2! +*5*1Q*! HF! >**O3! 2?! PDDL;! &'.!

4-.*)*5)'@=*!(='37'!Q1+'*71'!')!)&*!(21-)!2?!;R!')!>**O!HF6!32!)&*!PRe<H!+*3*+Q21+!

7'8!-2)!&'Q*!@**-!'554+')*=8!7*'34+*.!')!)&13!)17*!(21-)M!;&*!&1C&*+!PRe<H!9dD!

=*Q*=3! 3'7(=*.! ')! ;R! 1-! (')1*-)3! )+*')*.!>1)&!PDDL;! ?2+! HF!>**O3! 527('+*.! )2!

)&23*!)+*')*.!?2+!G#!>**O3!7'8!)&*+*?2+*!-2)!-*5*33'+1=8!@*!.4*!)2!'!.*5=1-*!1-!)&*!

=')*-)!PRe<H!+*3*+Q21+6!'3!)&*+*!>'3!*Q1.*-5*!?2+!52-)1-4*.!Q1+'=!+*(=15')12-M!



! HU,!

!!

%

B"#"&$ P448703/08.4$ U-/>--.$ 1028,8D073,$ 3.5$ 0==6.8,8D073,$ =32E-24$ 89$ OCQ(%$

504-34-$A28D2-4408.$3.5$OCQ(%$:SP$

PRe<H! 9dD! =*Q*=3! '33251')*.! 31C-1?15'-)=8! >1)&! Q'=1.')*.! Q1+2=2C15'=! '-.! 2)&*+!

1774-2=2C15'=!7'+O*+3!2?!PRe<H!.13*'3*!(+2C+*3312-!')!@'3*=1-*M!;&436! )&*!3'7*!

1-Q*3)1C')12-3!>*+*!(*+?2+7*.!@4)! 1-!(')1*-)3!>&2!+*5*1Q*.!G#!>**O3!2?!PDDL;6!

>&*+*! )&*+*!>'3!'Q'1='@=*! 3'7(=*! j43)!(+12+! )2!;RM!%9G:!;!5*==! 524-)3!'-.!PRe<H!

9dD! +*3*+Q21+! =*Q*=6! @2)&! 3'7(=*.! '?)*+! G#! >**O3! 2?! )&*+'(86! .1.! -2)! '33251')*!

31C-1?15'-)=8! $Z1C4+*! GMH,D/M! E171='+=8! )2! )&')! 2@3*+Q*.! ')! @'3*=1-*6! )&*+*!>'3! -2!

3)')13)15'==8! 31C-1?15'-)! '33251')12-! @*)>**-! PRe<H! 9dD! =*Q*=! '?)*+! G#! >**O3! 2?!

)&*+'(8!'-.!*3)17')*.!)17*!31-5*!3*+252-Q*+312-!')!+'-.2713')12-!$Z1C4+*!GMH,A/M!!

P2>*Q*+6! )2)'=! '-.! 1-)*C+')*.! PRe<H! 9dD! =*Q*=3! '?)*+! G#! >**O3! 2?! )&*+'(8! 3)1==!

/0123(%D,PD%IA56'7%:9%P+%:3%D#%R((H*%:9%T44>&%:<%TIU=P%"F4%)(G()%
%2++*=')12-3! @*)>**-! D/! ;2)'=! $-oFF/! '-.! A/! R-)*C+')*.! $-oFH/! PRe<H! 9dD!
=*Q*=3!')!@'3*=1-*!'-.!'?)*+!G#!>**O3!2?!)&*+'(8!$')!)&*!(21-)!2?!;R/!1-!)&*!3'7*!
(')1*-)3M!E1C-1?15'-5*!>'3!.*)*+71-*.!431-C!0*'+32-c3! 52++*=')12-3M! !%/!PRe<H!
9dD!>'3!_4'-)1?1*.!1-!4-)+*')*.!(')1*-)3!')!@'3*=1-*!$)2)'=!-oH,G6!1-)*C+')*.!
-oHHH/! '-.! 1-! )&23*! )+*')*.! ?2+! HF! $-oUG/! 2+! G#! $-oGW/! >**O36! (+*<;RM!
E1C-1?15'-5*! >'3! .*)*+71-*.! @8! ;! )*3)6! 52++*5)1-C! ?2+! 74=)1(=*! 527('+132-3!
$A2-?*++2-1!)*3)/M!u!o!('1+*.!)!)*3)3!$*^5=4.*.!?+27!)&*!@2-?*++2-1!)*3)/M!

D! A! %!
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! HU"!

'33251')*.! 31C-1?15'-)=8! >1)&! @'3*=1-*! Q1+'=! =2'.! $(oIMII,! ?2+! @2)&! )2)'=! '-.!

1-)*C+')*.! '33'83/! $Z1C4+*! GMH,%/6! '-! 2@3*+Q')12-! )&')! 34((2+)3! '! 3171='+! 3)4.8!

$Z24+')1!*)!'=M6!FIHU/M!

!

!

!

S-=1O*! ')! @'3*=1-*6! )&*+*! >*+*! 1-34??151*-)! (')1*-)! -47@*+3! )2! 1-Q*3)1C')*! )&*!

17('5)! 2?! 1-.1Q1.4'=! PTD<)8(*! 2-! PRe<H! +*3*+Q21+! =*Q*=M! R-3)*'.6! )2)'=! '-.!

1-)*C+')*.!PRe<H!9dD!=*Q*=3!>*+*!'Q*+'C*.!1-!)&23*!*^(+*331-C!2+!-2)!*^(+*331-C!

)&*!k(+2)*5)1Q*c!PTD<AuFW!'-.!Au,W!'==*=*3M!0')1*-)3!*^(+*331-C!*1)&*+!PTD<AuFW!2+!

Au,W!.1.!-2)!&'Q*!'!31C-1?15'-)=8!=2-C*+!)17*!)2!(+17'+8!*-.(21-)!$(oIMFG!@8!=2C<

+'-O! )*3)/! $Z1C4+*! GMH"D/M! ;&13! 71C&)! @*! .4*! )2! )&*! 37'==! 3'7(=*! 31i*! 2?! )&23*!

*^(+*331-C!(+2)*5)1Q*!'==*=*3!$-oHI/M!D=326!PTD<AuFW!'-.!Au,W!*^(+*331-C!(')1*-)3!

.1.!-2)!&'Q*!'!)17*!)2!Q1+'=!+*@24-.!)&')!>'3!.1??*+*-)!?+27!)&23*!-2)!*^(+*331-C!

)&*!(+2)*5)1Q*!PTD!'==*=*3!$Z1C4+*!GMH"A/M!P2>*Q*+6!(')1*-)3!>&2!*^(+*33*.!PTD<

AuFW!2+!Au,W!&'.!31C-1?15'-)=8!=2>*+!)2)'=!PRe<H!+*3*+Q21+!=*Q*=3!$(oIMIU#/!$Z1C4+*!

/0123(%D,PE%@0<(63%>(13(**0:<%6<6)C*0*%?(7R((<%TIU=P%"F4%3(*(3G:03% )(G()%
697(3% D#% R((H*% :9% T44>&% 6<8% A63H(3*% :9% 80*(6*(% 53:13(**0:<,% ;2)'=! '-.!
R-)*C+')*.! PRe<H! 9dD! =*Q*=! ')! >OG#!>'3! (=2))*.! 'C'1-3)! D/!>OG#! %9G:! ;! 5*==!
524-)6! A/! )&*! *3)17')*.! )17*! 31-5*! 3*+252-Q*+312-! ')! +'-.271i')12-! 2+! %/!
@'3*=1-*!Q1+'=!=2'.M!doGW!$D!'-.!A/!doU,!$%/M%

D! A! %!



! HUW!

GMH"%/6!'-.!-*'+=8!31C-1?15'-)=8!=2>*+!1-)*C+')*.!+*3*+Q21+!=*Q*=3!$(oIMIW/!$Z1C4+*!

GMH"9/!527('+*.!)2!)&23*!-2)!*^(+*331-C!)&*!(+2)*5)1Q*!PTD!'==*=*3M!!

!$

$

$

$

$

$

$ B"#"F$C=A37/$89$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$

$

$

$

$

/0123(% D,PO,% Y3:7('70G(% T@4=7C5(*% 6**:'067(% R07B% ):R(3% TIU=P% 3(*(3G:03%
)(G()*% 697(3% D#% R((H*% :9% T44>&,% D/! K'(='-<B*1*+! (=2)! 2?! )17*! ?+27! ;R! )2!
(+17'+8! *-.(21-)! ?2+! (')1*-)3! >&2! .1.! 2+! .1.! -2)! *^(+*33! PTD<AuFWJAu,WM! A/!
;17*!)2!Q1+'=!+*@24-.!)2!'!=*Q*=!2?!GII!52(1*3J7T!>'3!'Q*+'C*.!1-!(')1*-)3!>&2!
.1.! 2+! .1.! -2)! *^(+*33!PTDrAuFWJAu,WM! %/! ;2)'=! '-.!9/! 1-)*C+')*.!PRe<H!9dD!
=*Q*=3!7*'34+*.!'?)*+!G#!>**O3!2?!PDDL;!>*+*!'Q*+'C*.!1-!(')1*-)3!>&2!.1.!2+!
.1.! -2)! *^(+*33! PTD<AuFW! 2+! Au,W! '==*=*3M! E1C-1?15'-5*! >'3! .*)*+71-*.! 431-C!
B'--<b&1)-*8! )*3)3M! doHI! '-.! doUH! ?2+! (')1*-)3! >&2! .1.! 2+! .1.! -2)! *^(+*33!
PTD<AuFWJAu,W6!+*3(*5)1Q*=8M%
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! HU#!

B"#"\$M2-()C$OCQ(%$:SP$,-1-,4$A2-507/$/0=-$/8$A20=32H$-.5A80./$

D3! PRe<H! 9dD! =*Q*=3! 1-! 4-)+*')*.! '54)*! PRe<H! 1-?*5)12-! (+*.15)*.! 5=1-15'=!

(+2C+*3312-!1-!)&*!E0DL;D%!)+1'=6!)&*!PRe<H!+*3*+Q21+!>'3!'=32!)*3)*.!?2+!1)3!'@1=1)8!

)2!(+*.15)!(+17'+8!*-.(21-)M!;&*!=*Q*=!2?!)2)'=!'-.!1-)*C+')*.!PRe<H!9dD!+*3*+Q21+!

=*Q*=3! '?)*+! G#<>**O3! 2?! PDDL;6! 3'7(=*.! ')! )&*! (21-)! 2?! ;R6! 3)1==! (+*.15)*.! )&*!

5=1-15'=! *-.(21-)! 2?! )&*! E0DL;D%! )+1'=! @8! K'(='-<B*1*+! '-'=8313! $(oIMIU]! '-.!

(oIMIUH/! $Z1C4+*! GMHW/! '-.! 1-! '! 4-1Q'+1')*! %2^! +*C+*3312-!72.*=! $(oIMIHU6! '-.!

(oIMIFU/! $;'@=*!GMW/6! '=)&24C&! =*33! 31C-1?15'-)=8! )&'-!>&*-!9dD!>'3! 3'7(=*.!')!

@'3*=1-*!1-!4-)+*')*.!1-?*5)12-!$-!o!GWn!;'@=*!GMF6!+1C&)!&'-.!52=47-/M!!

!

!

!

!

!

!

/0123(% D,P.,% TIU=P% "F4% 697(3% D#% R((H*% :9% T44>&% 53(80'7*% ')0<0'6)%
53:13(**0:<%9:)):R0<1%&I%D/!;2)'=!'-.!A/!R-)*C+')*.%PRe<H!9dD!=*Q*=3!>*+*!3(=1)!
1-)2!)>2! k&1C&c!'-.! k=2>c!C+24(36!@8!)&*!7*.1'-!PRe<H!9dD!Q'=4*!$?2+!;2)'=!'-.!
R-)*C+')*.!PRe<H!9dD!=*Q*=36!7*.1'-!>'3!H#HG!'-.!]]F!52(1*3!(*+!71==12-!%9G:!
;!5*==36!+*3(*5)1Q*=8/M!E1C-1?15'-5*!>'3!.*)*+71-*.!@8!=2C!+'-O!)*3)M!;&*!)17*!?+27!
;R!)2!)+1'=!*-.(21-)!>'3!7*'34+*.M!B*.1'-!)17*!?+27!;R!)2!(+17'+8!*-.(21-)!?2+!
=2>! '-.! &1C&! )2)'=! PRe<H! 9dD! =*Q*=3! >*+*! H,]MF! $RfL! HHHM]<FIIM"/! '-.! HHWM#!
$RfL! "WM#<HWUM#/! >**O36! +*3(*5)1Q*=8! '-.! =2>! '-.! &1C&! 1-)*C+')*.! =*Q*=3! >*+*!
H""!$RfL!HFGM]<FIIM"/!'-.!HIHMH!$RfL!",M,<H,"M#/!>**O36!+*3(*5)1Q*=8M!$-oGW!?2+!
@2)&!)2)'=!'-.!1-)*C+')*.!7*'34+*7*-)3/M%
!

D! A!



! HU]!

%2-Q*+3*=86!1-!4-1Q'+1'@=*!%2^!+*C+*3312-!72.*=36!%9G:!;!5*==!524-)!G#!>**O3!(23)!

)&*+'(8! 1-.45)12-! >'3! -2)! (+*.15)1Q*! 2?! )17*! )2! (+17'+8! *-.(21-)! $;'@=*! GMW/M!

A'3*=1-*! Q1+*71'! >'3! >*'O=8! (+*.15)1Q*! 2?! *-.(21-)! $(oIMIGF/M! R-! 74=)1Q'+1'@=*!

%2^!+*C+*3312-!'-'=83*3!*7(=281-C!*1)&*+!>**O!G#!)2)'=!2+!1-)*C+')*.!PRe<H!9dD!

=*Q*=! '-.! 52++*3(2-.1-C! %9G:! ;! 5*==! 524-)! '3! '! 52Q'+1')*6! @2)&! PRe<H! 9dD!

7*'34+*3!+*)'1-*.!31C-1?15'-5*!>&*-!%9G:!;!5*==!524-)!>*+*!-2)!31C-1?15'-)!$;'@=*!

GM#!'-.!GM]/M!e1+'=!=2'.!>'3!-2)!43*.!'3!'!52Q'+1')*!@*5'43*!1)!>'3!4-.*)*5)'@=*!')!

)&*!(21-)!2?!;RM! E1-5*! )&*+*!>'3!-2!.*)*5)'@=*!Q1+*71'!')!;R! 1-! )&*3*!GW!(')1*-)36!

PRe<H!9dD!=*Q*=!524=.!@*!'!Q*+8!43*?4=!(+*.15)2+!2?!5=1-15'=!(+2C+*3312-6!*3(*51'==8!

1?!(+*<PDDL;!Q1+'=!=2'.3!'+*!4-O-2>-M!

!

!

!

!

&6?)(% D,#%K2)70G6306?)(% !:;% 3(13(**0:<%A:8()*%R07B%RHD#% 7:76)% TIU=P%"F4%
)(G()*%6<8%!"D$%&%'())%':2<7%

$

$

!:G63067(% T>%ahEf%!@e% 5%G6)2(%

=2CHI)2)'=! UMGG!$HMUI<]MI]/! IMIHU!

=2CHI1-)*C+')*.! UMI]!$HMHW<#MH"/! IMIFU!

%9G:!;!5*==!524-)!J!HII! IM]G!$IM#H<HMI#/! IMU,!

A'3*=1-*!Q1+'=!=2'.! HMW,!$HMIF<UMIF/! IMIGF!

!:G63067(% T>%ahEf%!@e% 5%G6)2(%

=2CHI)2)'=! UMGF!$HMF]<]MI,/! IMIHU!

%9G:!;!5*==!524-)!J!HII! IM]G!$IM#U<HMI#/! IMGI!

&6?)(%D,.\%c<0G6306?)(%!:;%3(13(**0:<%A:8()*%R07B%TIU=P%"F4%)(G()*N%RHD#%
!"D$%&%'())%':2<7%:3%?6*()0<(%G036)%):68%6*%(;5)6<67:3C%G6306?)(*N%2*0<1%7B(%
SY4>&4!% 7306)% (<85:0<7% a!"D$%&% '())% ':2<7% j% -EQ% '())*% W% k@e,%PRe<H! 9dD!
=*Q*=3! >*+*!7*'34+*.! 1-! ('+)151('-)3! j43)! @*?2+*! 1-)*++4()12-! 2?! G#!>**O3! 2?!
PDDL;M!

%



! HGI!

&6?)(%D,h,%K2)70G6306?)(%!:;%3(13(**0:<%A:8()*%R07B%RHD#%0<7(1367(8%TIU=P%
"F4%)(G()*%6<8%!"D$%&%'())%':2<7,%

$

$

$

B"#"%]$)?-2-$04$3$5-,3H$0.$OCQ(%$:SP$,-1-,$0.72-34-$8.$)C$

D! 52-5*+-!>1)&! ;R! (+2)252=3! 13! )&')! +*3*+Q21+3!7'8! @*! k+*<3**.*.c! 1-! 1-.1Q1.4'=3!

>&2!&'Q*! =2>!PRe<H!9dD! +*3*+Q21+! =*Q*=3M! ;&436! )&*! 17('5)! 2?!;R! 2-!PRe<H!9dD!

=*Q*=!>'3! 1-Q*3)1C')*.M! 0'+)151('-)! 0AB%3!>*+*! '-'=83*.! ,F6! "I! '-.! HI#!>**O3!

(23)!+'-.2713')12-!$G6!HF!'-.!"I!>**O3!(23)<;R/6!'?)*+!&'Q1-C!+*5*1Q*.!G#<>**O3!

2?!PDDL;M!PRe<H!9dD!=*Q*=3!+*7'1-*.!3171='+!'-.!-2)!31C-1?15'-)=8!.1??*+*-)!4(!)2!

HF! >**O3! (23)<;R6! @4)! )&*! .1??*+*-5*! @*5'7*! 31C-1?15'-)! H<8*'+! (23)! ;R! 1-! '==!

3'7(=*3!$)2)'=!(vIMIIIH6!R-)*C+')*.!0!v!IMIIIH/!$Z1C4+*!GMH#D/!'-.!>&*-!3'7(=*36!

('1+*.! '5+233! '==! )17*! (21-)36! >*+*! '-'=83*.! $Z1C4+*! GMH#A/M! ;&*+*! >'3! -2!

31C-1?15'-)!.1??*+*-5*!@*)>**-!@'3*=1-*!PRe<H!9dD! =*Q*=! '-.!PRe<H!9dD! =*Q*=!"I!

>**O3! (23)<;R! ?2+! '==! 3'7(=*3! $Z1C4+*! GMH#D/6! ?2+! )&23*! ('1+*.! '5+233! '==! )17*!

(21-)3!$Z1C4+*!GMH#A/!2+!?2+!)&23*!2-=8!('1+*.!'5+233!)&*!)>2!)17*!(21-)3!$Z1C4+*!

GMH#%/M!S-=1O*!PRe<H!9dD6!Q1+'=!=2'.!31C-1?15'-)=8!+*@24-.*.!G!>**O3!(23)<;R!$(!o!

v!IMIIIH/!$Z1C4+*!GMH#9/M!P2>*Q*+!Q1+'=!=2'.!.1.!-2)!+*@24-.!)2!@'3*=1-*!=*Q*=3!$(!

o! IMIIIU/M! B23)! 17(2+)'-)=86! &2>*Q*+6! PRe<9dD! =*Q*=! 524=.! @*! 7*'34+*.! 1-!

(')1*-)36!>&*-!)&*1+!Q1+'=!=2'.!>'3!4-.*)*5)'@=*!$Z1C4+*!GMH#[/M!

!:G63067(% T>%ahEf%!@e% 5%G6)2(%

=2CHI1-)*C+')*.! FM#H!$HMI,<WM,,/! IMIG!

%9G:!;!5*==!524-)!J!HII! HMIG!$IM#U<HMHH/! IM,#!



! HGH!

!

!

!
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! HGF!

B"#"%%$M2-()C$OCQ(%$:SP$,-1-,4$A2-507/$/0=-$/8$5-/-7/3U,-$1023,$2-U86.5"$

D=)&24C&!'=723)!'==!('+)151('-)3!1-!E0DL;D%!*^(*+1*-5*.!eT!+*@24-.!2-!3)2((1-C!

PDDL;6!2?! )&23*!>&2!+*5*1Q*.!\HF!>**O3!2?! )&*+'(86!HGN!3)1==!&'.!4-.*)*5)'@=*!

Q1+'*71'! HF! 72-)&3! =')*+! $E)2&+! *)! '=M6! FIHU/M! R-! )&13! .1??*+*-)6! '=)&24C&!

2Q*+='((1-C6! 34@<C+24(! 2?! E0DL;D%! ('+)151('-)36! )&*! '@1=1)8! 2?! PRe<H! 9dD! )2!

(+*.15)! (='37'! Q1+'*71'! +*@24-.! (23)<;R! >'3! 1-Q*3)1C')*.M! ! R-! '! K'(='-<B*1*+!

34+Q1Q'=! '-'=8313!>1)&! )17*! )2! Q1+'=! +*@24-.! )2!GII! 52(1*3! '3! )&*! *-.(21-)6! )2)'=!

PRe<H!9dD!=*Q*=3!j43)!@*?2+*!;R!31C-1?15'-)=8!(+*.15)*.!)&*!)17*!)2!'!Q1+'=!+*@24-.!

2?! GII! 52(1*3J7T! $(oIMIIU#/! >1)&! 1-)*C+')*.! PRe<H! 9dD! =*Q*=3! '=723)! @*1-C!

31C-1?15'-)=8! (+*.15)1Q*! $(oIMI"I/! $Z1C4+*! GMH]D/M! P2>*Q*+6! >&*-! *-.(21-)! >'3!

.*?1-*.!'3!)&*!)17*!)2!'!Q1+'=!+*@24-.!2?!,I!52(1*3J7T6!-*1)&*+!)2)'=!-2+!1-)*C+')*.!

PRe<H!9dD!=*Q*=3!>*+*!(+*.15)1Q*!$(!o!IMH#!'-.!IMFF6!+*3(*5)1Q*=8/!$Z1C4+*!GMH]A/M!!

S-1Q'+1'@=*!%2^!+*C+*3312-!'-'=83*3!.*72-3)+')*.!@'3*=1-*!'-.!(+*<;R!)2)'=!PRe<H!

9dD! =*Q*=! )2! @2)&! @*! (+*.15)1Q*! 2?! '! )17*! )2! Q1+'=! +*@24-.! 2?! GII! 52(1*3J7T!

$(oIMIUF! '-.! IMIFH! +*3(*5)1Q*=8/M! d*1)&*+! )2)'=! -2+! 1-)*C+')*.!PRe<H!9dD! =*Q*=3!

3'7(=*.!')!@'3*=1-*!2+!')!>OG#!524=.!(+*.15)!)17*!)2!'!+*@24-.!2?!,I!52(1*3J7T!

$;'@=*! GMHI/M! A'3*=1-*! 2+! >OG#! %9G:! ;! 5*==! 524-)! '-.! Q1+'=! =2'.! >*+*! '=32! -2)!

/0123(%D,P#,%@:<107280<6)%6<6)C*0*%:9%TIU=P%"F4%)(G()*%5:*7%&I,%;2)'=!'-.!
R-)*C+')*.!PRe<H!9dD!=*Q*=3!>*+*!_4'-)1?1*.!?+27!D/!'==!7*'34+*.!3'7(=*3!')!'==!
)17*!(21-)3!$>OI6!G#6!,F6!"I6!HI#V!$)2)'=!-oH,G6!GW6!G"!UF6!G#n!1-)*C+')*.!-oHHH6!
GW6!U]6!FW6!UH//6!A/!3'7(=*3!('1+*.!'5+233!'==!)17*!(21-)3!$)2)'=!-oHW6!1-)*C+')*.!
-oHG/!'-.!%/!3'7(=*3!('1+*.!')!@'3*=1-*!'-.!>OHI#!$)2)'=!-oUH6!1-)*C+')*.!
-oFH/M!9/!T2-C1)4.1-'=!A2^!'-.!b&13O*+!(=2)3!?2+!Q1+'=!=2'.!')!*'5&!)17*!(21-)6!?2+!
('+)151('-)3!>&2!>*+*!+'-.2713*.!)2!DL;<G#6!>*+*!'Q1+*715!')!)&*!(21-)!2?!;R!
'-.!?2+!>&27!)&*+*!>'3!'!)2)'=!2+!1-)*C+')*.!PRe<H!9dD!7*'34+*!$>OI6!G#6!,Fn!
-oGW6!>O"In!-oG,6!>OHI#n!-oGF/M![/!;2)'=!PRe<H!9dD!=*Q*=3!'-.!(='37'!Q1+'=!
=2'.!$PRe<H!LdD/!>*+*!7*'34+*.!1-!HW!(')1*-)3!>1)&!3'7(=*!'5+233!'==!
)17*(21-)3M!D/!S-('1+*.!E)4.*-)c3!;!)*3)!>1)&!A2-?*++2-1!52++*5)12-6!A/!0'1+*.!
E)4.*-)c3!;!)*3)!>1)&!A2-?*++2-1!52++*5)12-6!%/!('1+*.!E)4.*-)c3!;<;*3)!'-.!9/!
E)4.*-)c3!;!)*3)!u!o!('1+*.6![/!('1+*.!E)4.*-)c3!;!)*3)M 



! HGU!

(+*.15)1Q*!2?!)17*!)2!PRe<H!+*@24-.!')!*1)&*+!54)<2??M!;&13!1-.15')*3!)&')!PRe<H!9dD!

13! (2)*-)1'==8! '! Q*+8! 43*?4=! 7'+O*+! ?2+! (+*.15)1-C! )17*! )2! Q1+'=! +*@24-.M! R-! '!

74=)1Q'+1'@=*!%2^!+*C+*3312-!72.*=!>1)&!(+*<;R!)2)'=!PRe<H!9dD!=*Q*=!'-.!%9G:!;!

5*==!524-)!'3!52Q'+1')*36!2-=8!)2)'=!PRe<H!9dD!=*Q*=!>'3!(+*.15)1Q*!2?!)17*!)2!Q1+'=!

+*@24-.!$(oIMIUG/!$;'@=*!GMHH/M!e1+'=!=2'.!>'3!-2)!43*.!'3!'!52Q'+1')*!@*5'43*!1)!

>'3!4-.*)*5)'@=*!')!)&*!(21-)!2?!;RM!

!!

!

/0123(%D,Ph,%&:76)%TIU=P%"F4%67%&I%53(80'7*%G036)%3(?:2<8%7:%6%)(G()%:9%DQQ%
':50(*WA@,%;2)'=!'-.!R-)*C+')*.!PRe<H!9dD!=*Q*=3!>*+*!3(=1)%1-)2!k&1C&c!'-.!k=2>c!
C+24(36! @8! )&*!7*.1'-! Q'=4*M! E1C-1?15'-5*!>'3! .*)*+71-*.! @8! =2C! +'-O! )*3)M! D/!
;17*!)2!'!Q1+'=!+*@24-.!2?!GII!$7*.1'-!;2)'=!'-.!R-)*C+')*.!PRe<H!9dD!=*Q*=!>'3!
H#HH!'-.!]#,!52(1*3J71==12-!%9G:!;!5*==36!+*3(*5)1Q*=8n!-!o!G"/!2+!A/!,I!$7*.1'-!
;2)'=!'-.!R-)*C+')*.!PRe<H!9dD!=*Q*=!>'3!H#HG!'-.!]]F!52(1*3!(*+!71==12-!%9G:!
;! 5*==36! +*3(*5)1Q*=8n! -! o! G,/! 52(1*3! 2?! PRe<H! (*+! 7T! (='37'! >'3! 43*.! '3! )&*!
*-.(21-)M!%
!

!
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! HGG!

!

!

!

!

!:G63067(%! >(?:2<8% )(G()%
a':50(*WA@e%

T6d638% >670:% ahEf%
!:<908(<'(%@0A07*e!

5%G6)2(!

bOI!=2CHI$)2)'=/!!! ,I! HM,U!$IM#I<FM]H/! IMFI!
bOI!=2CHI$1-)*C+')*./! ,I! HMUG!$IMU"<,MIF/! IM"W!
gHQ%):1PQa7:76)e% DQQ% +,Q#%aP,Q.=D,QOe% Q,Q-+%
bOI!=2CHI$1-)*C+')*./! GII! FMWI!$IM"F<HHMW"/! IMH#!
bOG#!=2CHI$)2)'=/!!! ,I! HM,I!$IMW]<FM#"/! IMFF!
bOG#!=2CHI$1-)*C+')*./! ,I! HMGF!$IMWI<FM##/! IMUG!
gHD#%):1PQa7:76)e% DQQ% +,PO%aP,P-=D,POe% Q,Q+P%
bOG#!=2CHI$1-)*C+')*./! GII! HMW#!$IM#"<UMWH/! IMHF!
! ! ! !
bOI!%9G!524-)JHII! ,I! IM]W!$IM#F<HMH,/! IMFW!
bOG#!%9G!524-)JHII!! ,I! HMII!$IM#]<HMHH/! IM]"!
bOI!%9G!524-)JHII! GII! IM]F!$IMW#<HMI#/! IMUF!
bKG#!%9G!524-)JHII! GII! HMIG!$IM]F<HMHW/! IM,U!
! ! ! !
bOI!Q1+'=!=2'.! ,I! HMUI!$IM#H<FMI#/! IMFW!
bOI!Q1+'=!=2'.! GII! HMU#!$IM]"<HM]]/! IMI#I!

!:G63067(% T>%ahEf%!@e% 5%G6)2(%

=2CHI)2)'=! FM"#!$HMUH<,MG#/! IMII"]!

%9G:!;!5*==!524-)!J!HII! HMI"!$IM],<HMFI/! IMF"!

&6?)(% D,PQ,% c<0G6306?)(% !:;% 3(13(**0:<% A:8()*% R07B% RH=D#% TIU=P% "F4%
)(G()*N% ?6*()0<(% :3%RH=D#% !"D$%&% '())% ':2<7*% :3% ?6*()0<(% G036)% ):68% 6*% 7B(%
(;5)6<67:3C%G6306?)(*%6<8%70A(%7:%G036)%3(?:2<8%6*%7B(%(<85:0<7,%P1C&=1C&)*.!
1-!@2=.!'+*!Q'+1'@=*3!)&')!31C-1?15'-)=8!(+*.15)*.!)17*!)2%+*@24-.M%

&6?)(% D,PP,% K2)70G6306?)(% !:;% 3(13(**0:<% A:8()% R07B% 7:76)% TIU=P% "F4%
)(G()*% 6<8% !"D$% &% '())% ':2<7% *6A5)(8% 67% 7B(% 5:0<7% :9% &I% 6*% 7B(%
(;5)6<67:3C%G6306?)(*%6<8%70A(%7:%6%G036)%3(?:2<8%:9%DQQ%':50(*WA@%6*%
7B(%(<85:0<7,%

!



! HG,!

E1-5*!'==!3'7(=*.!(')1*-)3!&'.!.*)*5)'@=*!Q1+'=!+*@24-.6!'-'=83*3!)&')!.2-c)!-**.!

)2!)'O*!1-)2!'5524-)!5*-32+1-C!2?!(')1*-)3!'+*!(2331@=*M!;&*!)17*!)'O*-!?2+!'!Q1+'=!

+*@24-.!2?!GII!52(1*3!>'3!=2C<)+'-3?2+7*.!'-.!52++*=')*.!31C-1?15'-)=8!>1)&!=2C<

)+'-3?2+7*.!(+*<;R!)2)'=!PRe<H!9dD!52(8!-47@*+!$+o<IMUWn!(!o!IMIHH/n!E(*'+7'-c3!

+'-O! )*3)/! @4)! -2)! =2C<)+'-3?2+7*.! 1-)*C+')*.! PRe<H! 9dD! 52(8! -47@*+! $Z1C4+*!

GMFID/M! ;&*3*! +*34=)3! 34((2+)! )&*! K'(='-<B*1*+! '-.! %2^! +*C+*3312-! '-'=83*3M!

A'3*=1-*!PRe<H!9dD!=*Q*=!.1.!-2)!'33251')*!31C-1?15'-)=8!>1)&!)17*!)2!Q1+'=!+*@24-.!

)2!GII!52(1*3!@8!E(*'+7'-c3!+'-O!)*3)!$Z1C4+*!GMFIA/M!P2>*Q*+6!@'3*=1-*!Q1+'=!=2'.!

52++*=')*.! 31C-1?15'-)=8! >1)&! )17*! )2! +*@24-.! )2! GII! 52(1*3! $+o<IMGGn! (oIMII]/!

$Z1C4+*!GMFI%/M!!

!

!

!

R)!>'3!4-5=*'+!>&8!)2)'=!PRe<H!9dD!3&24=.!(+*.15)!)17*!)2!'!Q1+'=!+*@24-.!2?!GII!

@4)!-2)!,I!52(1*3J7T!1-!(='37'M!;2!*^(='1-!)&136!1-.1Q1.4'=3!>1)&!.')'!'Q'1='@=*!')!

@2)&! 54)<2??3! >*+*! 3)4.1*.M! 0')1*-)3! >1)&! &1C&! (+*<;R! )2)'=! PRe<H! 9dD! =*Q*=36!

.*?1-*.!@8!3(=1))1-C!')! )&*!7*.1'-!Q'=4*6!>*+*!72+*! =1O*=8! )2!+*@24-.!3)+'1C&)! )2!

/0123(% D,+Q,% S5(63A6<]*% 36<H% ':33()670:<*% ?(7R((<% TIU=P% "F4% 3(*(3G:03%
)(G()%697(3%D#%R((H*%:9%T44>&%a*6A5)(8%67%7B(%5:0<7%:9%&IeN%?6*()0<(%TIU=P%
"F4% )(G()% :3% ?6*()0<(% G036)% ):68N% 6<8% 70A(% 7:% 6% G036)% 3(?:2<8% :9% DQQ%
':50(*WA@,%D/!PRe<H!9dD! =*Q*=! ')! )&*! (21-)! 2?! ;R! $-oG"/6! @'3*=1-*!PRe<H!9dD!
=*Q*=!$)2)'=!-oU,6!1-)*C+')*.!-oF,/!'-.!%/!@'3*=1-*!Q1+'=!=2'.!$-oU]/!>*+*!(=2))*.!
'C'1-3)!=2CHI$)17*!)2!Q1+'=!+*@24-.!)2!GII!52(1*3/M!%
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! HG"!

'@2Q*!GII!52(1*3J7TM!0')1*-)3!>1)&! =2>*+!PRe<H!9dD! =*Q*=3!>*+*!72+*! =1O*=8! )2!

1-1)1'==8! +*@24-.! @*=2>! GII! @4)! '@2Q*! ,I! 52(1*3J7T! $)2)'=! (oIMIIWG! '-.!

1-)*C+')*.! (! o! IMI]In! Z13&*+c3! *^'5)! )*3)/! $;'@=*! GMHF/M! P2>*Q*+6! )&*! '33251')12-!

>'3! >*'O*+! ?2+! 1-)*C+')*.! PRe<H! 9dD! =*Q*=3! 3'7(=*.! ')! )&*! 3'7*! )17*! (21-)!

$(oIMI]n!Z13&*+c3!*^'5)!)*3)/!$;'@=*!GMHF/M!

!

!

R-)*+*3)1-C=86! )&*! )17*! )'O*-! ?2+!Q1+'*71'! )2! +*'5&!C+*')*+! )&'-!GII!52(1*3!J!7T!

(='37'!.1.!-2)!(+*.15)! )&*!)17*!)2!(+17'+8!*-.(21-)!$PL!IM]]!$%2-?1.*-5*! =171)3!

$%=/!IM]W<HMIH/6!(oIMUW/M!;&13!1-.15')*3!)&')!?'3)*+!+*@24-.!13!-2)!-*5*33'+1=8!'!(+*<

+*_4131)*!?2+!?'3)*+!(+2C+*3312-!)2!DR9EM!

$

! P1C&!;2)'=!PRe<H!
9dD!

T2>!;2)'=!PRe<
H!9dD!

Z1+3)! .*)*5)'@=*! eT! +*@24-.! vGII!
52(1*3J7=!

doF! doHI!

Z1+3)! .*)*5)'@=*! eT! +*@24-.! \GII!
52(1*3J7=!

doFH! doHF!

! P1C&!R-)*C+')*.!
PRe<H!9dD!

T2>!R-)*C+')*.!
PRe<H!9dD!

Z1+3)! .*)*5)'@=*! eT! +*@24-.! vGII!
52(1*3J7=!

doU! do]!

Z1+3)! .*)*5)'@=*! eT! +*@24-.! \GII!
52(1*3J7=!

doH]! doG!

&6?)(%D,P+,%+;+%76?)(%':A5630<1%7B(%<2A?(3%:9%5670(<7*%R07B%7B(%*6A(%6<8%
8099(3(<7%70A(*%7:%EQ%6<8%DQQ%':5CWA@%3(?:2<8%6<8%7B(03%7:76)%a6?:G(e%6<8%
0<7(1367(8%a?():Re%53(=&I%TIU=P%"F4%)(G()*,%PRe<H!9dD!=*Q*=3!>*+*!3(=1)!1-)2!
k&1C&c! '-.! k=2>c! C+24(3! @8! )&*! 7*.1'-! Q'=4*M! ;&*! (+2(2+)12-3! '+*! 31C-1?15'-)=8!
.1??*+*-)!@8!Z13&*+c3!*^'5)!)*3)!?2+!)2)'=!$(oIMIIWG/!@4)!-2)!1-)*C+')*.!PRe<H!9dD!
=*Q*=3!$(oIMI]H/M%



! HGW!

B"#"%!$)C$58-4$.8/$0=A37/$8.$2-4-21802$40^-$8.$OPP+)$2-(0.0/03/08."$

;&*+*!&'3!@**-!745&!52-5*+-!+*5*-)=8!'@24)!)&*!3'?*)8!2?!3)2((1-C!PDDL;M!9')'!

?+27! )&*! EBDL;! )+1'=! '33251')*.! )&*+'(8! 5*33')12-! 1-! 5&+2-15! 1-?*5)12-! >1)&!

1-5+*'3*.! 72+@1.1)8! '-.! 72+)'=1)8! $[=<E'.+! *)! '=M6! FII"/M! ;&*+*! '+*! 72+*!

)&*2+*)15'=! 52-5*+-3! +*C'+.1-C! ;R6! 345&! '3! )&*! (2)*-)1'=! ?2+! 71715O1-C! '!

3*+252-Q*+312-<)8(*! *Q*-)! 2+! +*(=*-13&1-C! )&*! Q1+'=! +*3*+Q21+! '-.! )&43! 4-.21-C!

'-8!'.Q'-)'C*!)&')!&'3!@**-!C'1-*.M!;&*!PRe<H!+*3*+Q21+!=*Q*=!524=.!@*!.*)*+71-*.!

2-!PDDL;!(+*!'-.!(23)!;R!1-!'!34@3*)!2?!H,!('+)151('-)3!>&2!+*5*1Q*.!G#<>**O3!2?!

PDDL;!$()^/6!3)2((*.!'-.!)&*-!34@3*_4*-)=8!+*<3)'+)*.!')!=*'3)!"!72-)&3!2?!=2-C!

)*+7! PDDL;! $=)^/! '?)*+! +*'5&1-C! (+17'+8! *-.(21-)M! ;&*+*! >'3! -2! 31C-1?15'-)!

.1??*+*-5*!@*)>**-!PRe<H!+*3*+Q21+!31i*!7*'34+*.!')!()^!2+!=)^6!@8!('1+*.!3)4.*-)3!

;!)*3)!$Z1C4+*!GMFH/M!D=326!)&*!3171='+1)8!1-!PRe<H!9dD!=*Q*=3!')!@'3*=1-*!'-.!H!8*'+!

(23)<;R!$Z1C4+*!GMH#%/!34((2+)3!;R!-2)!17('5)1-C!2-!)&*!PRe<H!+*3*+Q21+!k3*)<(21-)cM!

;&*+*!13!(*+&'(3!=*33!Q'+1')12-!1-!)&*!+*3*+Q21+!')!=)^M!

%

%

%

%

/0123(%D,+P,%IA56'7%:9%&I%:<%TIU=P%3(*(3G:03%*0d(%
;2)'=!PRe<H!9dD!=*Q*=3!>*+*!5'=54=')*.!1-!H,!527(=1'-)!(')1*-)3!'?)*+!G#!>**O3!
2?! PDDL;! '-.! 3'7(=*.! @*?2+*! ;R! $()^/M! ;&*3*! (')1*-)3! +*3)'+)*.!PDDL;!>&*-!
(+17'+8!*-.(21-)!>'3!+*'5&*.M!PRe<H!9dD!=*Q*=3!')!=*'3)!"!72-)&3!(23)!PDDL;!
+*347()12-! $=)^/! >*+*! 7*'34+*.M! E1C-1?15'-5*! >'3! .*)*+71-*.! 431-C! '! ('1+*.!
3)4.*-)3!;!)*3)M!
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! HG#!

D,D%"0*'2**0:<!%

;&13!5&'()*+!(+2Q1.*3!3)+2-C!*Q1.*-5*!)2!34CC*3)!'-!17(2+)'-)!+2=*!?2+!PRe<H!9dD!

=*Q*=3! 1-! (+*.15)1-C!(')1*-)! 24)527*! 1-! )*+73!2?! 5=1-15'=! (+2C+*3312-! '-.! )17*! )2!

Q1+'=!+*@24-.!2-!;RM!!

0+*<)&*+'(*4)15!Q1+'=!=2'.3!'+*!(+*.15)1Q*!2?!)17*!)2!5=1-15'=!(+2C+*3312-!$Z24+')1!*)!

'=M6! FIHU6! B*==2+3! *)! '=M6! H]]"/! '-.! '+*! 72+*! (+*.15)1Q*! )&'-! %9G:! ;! 5*==! 524-)!

$B*==2+3! *)! '=M6! H]]W/M! P2>*Q*+! 1)! 13! -2)! '=>'83! (2331@=*! )2!7*'34+*! (+*<PDDL;!

Q1+'=! =2'.6! '-.! Q1+'=! =2'.! .4+1-C! PDDL;! 13! 2?)*-! @*=2>! )&*! =171)! 2?! .*)*5)12-! 2?!

723)! 5=1-15'=! '33'83M! ;&*+*?2+*! PRe<H! 9dD! =*Q*=3! (+*3*-)! 1-! PDDL;<)+*')*.!

(')1*-)3!7'8!@*!'!43*?4=!'-.!1-?2+7')1Q*!('+'7*)*+!?2+!(+*.15)1-C!(+2C+*3312-!)2!

DR9E6! Q1+'=! +*5+4.*35*-5*! '-.! 1?! 1)! 13! 3'?*! ?2+! (')1*-)3! )2! 3)2(! )&*+'(8M! ;&13! 13!

*3(*51'==8!(*+)1-*-)! 1-! =1C&)!2?! ?4)4+*!PRe<H!*+'.15')12-!)+1'=36!>&*+*!;R!(+2)252=3!

'+*!5+451'=M!!!

R-! )&13!5&'()*+6!PRe<H!9dD!=*Q*=3!52++*=')*.!>1)&!'!Q'+1*)8!2?! 1774-2=2C15'=!'-.!

Q1+2=2C15'=! ('+'7*)*+3! )&')! (+*.15)! 5=1-15'=! (+2C+*3312-6! '3! *^(*5)*.! '-.! '3!

(+*Q1243=8!+*(2+)*.M!A2)&!7'+O*+3!2?!1-?='77')12-!'-'=83*.!1-!)&*!3)4.8!$RT<"!'-.!

.<.17*+/! (+*.15)*.! 5=1-15'=! 24)527*! 1-! 5&+2-15! PRe<H! 1-?*5)12-! $T*.>'@'! *)! '=M6!

FIHF6!A24=>'+*!*)!'=M6!FIHH/M!P2>*Q*+6!2-=8!.<.17*+!'33251')*.!31C-1?15'-)=8!>1)&!

PRe<H! 9dD! =*Q*=3! 1-! )&13! 5&'()*+! $Z1C! GM,/M! ;&*! +*'32-! ?2+! )&13! 13! 4-O-2>-! '-.!

>24=.!@*!1-)*+*3)1-C!)2!1-Q*3)1C')*!1-!?4)4+*!3)4.1*3M!

;&*! '5)1Q')12-! 7'+O*+3! %9U#! '-.! PTD9L! '+*! 4(! +*C4=')*.! 1-! PRe<H! 1-?*5)*.!

(')1*-)3!$P2!*)!'=M6!H]]U/6!>1)&!%9U#!72+*!3)+2-C=8!(+*.15)1-C!.13*'3*!(+2C+*3312-!



! HG]!

)&'-! PTD<9L! 2+! '! Q'+1*)8! 2?! 32=4@=*! '5)1Q')12-! 7'+O*+3! $T14! *)! '=M6! H]]W/M! ;&*!

*^&'43)12-!7'+O*+3! 09<H! $;+'4)7'--! *)! '=M6! FII"6! t&'-C! *)! '=M6! FIIW6!9'8! *)! '=M6!

FII"/6!TDa<U!$A='5O@4+-!*)!'=M6!FII]/!'-.!;RB<U!$l2-*3!*)!'=M6!FII#/!5'-!'=32!@*!4(<

+*C4=')*.! 1-!PRe<H! 1-?*5)12-M!09<H! 13! )&*!723)! 3)4.1*.!7'+O*+!'-.! 1)3!*^(+*3312-!

&'3!@**-!=1-O*.!>1)&!?'3)*+!5=1-15'=!(+2C+*3312-!$9'8!*)!'=M6!FII"/M!P2>*Q*+6!)&*+*!

13!-2>!*Q1.*-5*!)2!34CC*3)!1-5+*'3*.!1-1)1'=!09<H!*^(+*3312-!524=.!@*!'!7'+O*+!2?!

5*==!'5)1Q')12-!$P2-C!*)!'=M6!FIHU/M!

R-! )&13!5&'()*+6!@'3*=1-*!09<H!'-.!T'C<U!*^(+*3312-!2-!%9#:!;!5*==3! 31C-1?15'-)=8!

'33251')*.!>1)&!PRe<H!9dD! =*Q*=3! ?+27!)&*!3'7*!)17*!(21-)! $Z1C4+*!GMW!'-.!GM#/M!

R-.**.6!5*==3!>1)&!&1C&!09<H!*^(+*3312-!&'Q*!*-+15&*.!1-)*C+')*.!PRe<H!9dD!=*Q*=3!

$%&272-)!*)!'=M6!FII]/M!;RB<U!*^(+*3312-!.1.!-2)!52++*=')*!>1)&!PRe<H!9dD!=*Q*=3M!!

[Q1.*-5*! ?+27! '54)*! T%Be! 1-?*5)12-! 34CC*3)*.! )&')! ;RB<U! 13! 2-=8! )+'-31*-)=8!

*^(+*33*.! 1-! '54)*! 1-?*5)12-! $l1-! *)! '=M6! FIHI/6! (*+&'(3! *^(='1-1-C! )&*! ='5O! 2?!

'33251')12-!>1)&!PRe<H!9dD! =*Q*=3! 1-! )&13! 5&'()*+M! P1C&*+! (*+5*-)'C*3! 2?! %9U#:!

'-.!PTD<9L:!%9#:!'-.!%9G:!;!5*==3!'=32!52++*=')*.!>1)&!&1C&*+!PRe<H!9dD!=*Q*=36!

>&15&!7'8!34((2+)!72+*!'5)1Q')*.!;!5*==3!@*1-C!@*))*+!)'+C*)3!?2+!(+2.45)1Q*!PRe<

H!1-?*5)12-!$B5924C'=!*)!'=M6!H]#,/M!

R-! )&13! 5&'()*+6! *^&'43)12-! '-.! '5)1Q')12-!7'+O*+3! '33251')*.!72+*! 31C-1?15'-)=8!

>1)&!PRe<H!9dD!=*Q*=!>&*-!*^(+*33*.!2-!%9#:6!-2)!%9G:!;!5*==3!$Z1C4+*!GM,6!GM"6!

GMW! '-.! GM#/M! R-)*+*3)1-C=86! %9#:! '-.! -2)! %9G:! ;! 5*==! '5)1Q')12-! 7'+O*+3! >*+*!

(+*.15)1Q*!2?!(+2C+*3312-!)2!DR9E!1-!'!(+*Q1243!(4@=15')12-!$9**O3!*)!'=M6!FIIG/M!!



! H,I!

%9#:!;!5*==3!&'Q*!'-!17(2+)'-)!+2=*!1-!52-)+2==1-C!PRe<H!Q1+*71'!1-!'54)*!1-?*5)12-!

$K24(!*)! '=M6! H]]G6!A2++2>!*)! '=M6! H]]G/6! @4)! '33251')12-3!@*)>**-!Q1+'=! =2'.! '-.!

PRe<H<3(*51?15! %9#:;*)+'7*+:!;! 5*==! ?+*_4*-58! &'Q*! @**-! 52-)+'.15)2+8! $YCC! *)!

'=M6! H]]#6! A*))3! *)! '=M6! FIIH/M! ! P2>*Q*+6! '! +*5*-)! 3)4.8! 3&2>*.! )&')! 3)+2-C! a'C!

3(*51?15!%9#:!;!5*==!+*3(2-3*3!>*+*!'33251')*.!>1)&!'!=2>*+!Q1+'=!=2'.!$K1*(1*='!*)!

'=M6!FIIW/M!!

E171='+=86!(+2C+*3312-!)2!DR9E!13!3=2>*.!1-!(')1*-)3!>1)&!3)+2-C!%9G:!a'C![TRE(2)!

+*3(2-3*3! $A2'i! *)! '=M6! FIIF6! E2C&21'-! *)! '=M6! FIHF6! Z+')*+! *)! '=M6! FIHU/! '-.! 13!

'33251')*.!>1)&!Q1+'=!52-)+2=!1-!'54)*!$E5&1*??*+!*)!'=M6!FIHG/!'-.!5&+2-15!1-?*5)12-!

$L23*-@*+C! *)! '=M6! H]]W/M!D3! 3**-!@8![TRE(2)! '-'=8313! 1-! )&13! 5&'()*+6! @2)&!%9G:!

'-.!%9#:!;!5*==!+*3(2-3*3!'+*!31C-1?15'-)=8!'33251')*.!>1)&!=2>*+!PRe<H!9dD!=*Q*=3!

1-!4-)+*')*.!(')1*-)36!'=)&24C&!)&*!+*=')12-3&1(3!>*+*!+*=')1Q*=8!>*'O!$Z1C4+*!GM]/M!

;&13! 3)4.8! 5'--2)! (+2Q*! )&')! @*))*+! 1774-2=2C15'=! +*3(2-3*3! 5'43*! '! =2>*+!

+*3*+Q21+! =*Q*=6! '3! =2>*+! +*3*+Q21+! =*Q*=3! 7'8! *-34+*! @*))*+! 1774-2=2C15'=!

+*3(2-3*3M!P2>*Q*+6!)&*!.1+*5)12-!2?!5'43*!'-.!*??*5)!13!5=*'+*+!>&*-!1-Q*3)1C')1-C!

)&*! +*=')12-3&1(! @*)>**-! PRe<H! 9dD! =*Q*=! '-.! PTD<)8(*6! 31-5*! +*3*+Q21+! =*Q*=3!

5'--2)!17('5)!PTD<)8(*M!

R-.**.6!)&*!=2>*+!PRe<H!9dD!=*Q*=3!_4'-)1?1*.!1-!(')1*-)3!*^(+*331-C!! k(+2)*5)1Q*c!

PTD<Au,W!'-.!AuFW!'==*=*3!1-!)&13!5&'()*+!$Z1C4+*!GMHI6!GMHH!'-.!GMH"/!13!52-313)*-)!

>1)&!*=1)*!52-)+2==*+3!@*1-C!*-+15&*.!?2+!(+2)*5)1Q*!PTD!'==*=*36!&'+@2+1-C!=2>!PRe<

H!9dD!=*Q*=3!$a+'?!*)!'=M6!FIHH/!'-.!.13(='81-C!@*))*+!%9#:!;!5*==!+*3(2-3*3!$A*))3!

*)!'=M6!FII"6!E'*i<%1+12-!*)!'=M6!FIIW/M!!



! H,H!

;&*!+*=')12-3&1(!@*)>**-!BP%!5='33!R!'-.!PRe<H!9dD!13!1-)*+*3)1-C!'3!)&*!=2>!PRe<

H!9dD!=*Q*=3!1-!)&*!eRE%Yd;R!0;%3!>*+*!-2)!'33251')*.!>1)&!3)+2-C*+!%9#:!;!5*==!

?4-5)12-! 2+! (+2)*5)1Q*! PTD! )8(*! *^(+*3312-M! ;&13! 5&'()*+! (+*3*-)3! .')'! ?+27! '!

='+C*+! 52&2+)! '-'=83*.! (+12+! )2! PDDL;M! T2-C! )*+7! PDDL;! .171-13&*3! %;T!

+*3(2-3*3!723)! =1O*=8! )&+24C&! )&*! =233! 2?! '-)1C*-! $%'3'ii'! *)! '=M6! FIIH/! '-.! )&13!

524=.!&*=(!)2!*^(='1-!)&*3*!.135+*('-)!+*34=)3M!

9*3(1)*! =2>! PRe<H! 9dD! =*Q*=3! (+*.15)1-C! '! =2-C*+! )17*! )2! (+17'+8! *-.(21-)! 1-!

4-)+*')*.! 1-?*5)12-!2+!(23)!;R6! )&*! =1-*3! +*(+*3*-)1-C! k&1C&c! '-.! k=2>c!PRe<H!9dD!

(2(4=')12-3! 2-! K'(='-<B*1*+! C+'(&3! @*5'7*! ('+'==*=! $Z1C4+*! GMHF! '-.! GMHW/6!

1-.15')1-C! '-8!@*-*?1)! 2?! &'Q1-C! =2>!PRe<H!9dD! =*Q*=3!>'3! =23)! '?)*+! '! (*+12.!2?!

)17*M!A4)!)&*3*!+*34=)3!34((2+)!2)&*+!5=1-15'=!)+1'=36!>&*+*@8!=2>!PRe<H!9dD!=*Q*=3!

'33251')*.!>1)&!'!=2-C*+!)17*!)2!5=1-15'=!(+2C+*3312-!$a24j'+.!*)!'=M6!FII"6!B1-C'!*)!

'=M6!FII#6!01O*))8!*)!'=M6!FIHI/M!!

D!(2)*-)1'=!>*'O-*33!>1)&!)&*!34+Q1Q'=!'-'=8313! 13!)&')!@'3*=1-*!(='37'!Q1+'=! =2'.!

'-.! -2)! Q1+'=! =2'.! 3*)! (21-)! $'3! 1-! 2)&*+! 3)4.1*3/! >'3! 43*.! )2! (+*.15)! 5=1-15'=!

(+2C+*3312-M! ;&13! 71C&)! *^(='1-! >&8! Q1+'=! =2'.! >'3! =*33! (+*.15)1Q*! 2?! )17*! )2!

(+17'+8! *-.(21-)! )&'-! )2)'=! PRe<H! 9dD! =*Q*=3! $;'@=*! GM,/M! P2>*Q*+6! .*3(1)*!

@'3*=1-*! Q1+'=! =2'.! @*1-C! &1C&*+! )&'-! Q1+'=! 3*)! (21-)6! '3! *^(*5)*.! ?2+! '54)*=8!

1-?*5)*.! (')1*-)36! )&*8! 52++*=')*.! Q*+8! 5=23*=8! $.')'! -2)! 3&2>-/M! ;&13!71C&)! '=32!

*^(='1-!>&8!@'3*=1-*!Q1+'=!=2'.3!>*+*!&1C&*+!)&'-!Q1+'=!=2'.!7*'34+*7*-)3!H<8*'+!

(23)<;R!$Z1C4+*!GMH#9/M!R)!13!'=32!>2+)&!-2)1-C!)&')!?2+!)&*!C+*')*3)!5&'-5*!2?!(23)!

)+*')7*-)! 52-)+2=6! 1-.1Q1.4'=3!743)! @*! )+*')*.! 1-! 0PR6! @*?2+*! Q1+'=! 3*)! (21-)! &'3!

@**-!+*'5&*.M!;&*+*?2+*!PRe<H!9dD!=*Q*=36!>&15&!'+*! =*33!.8-'715!$@'3*=1-*!'-.!



! H,F!

>OHI#! 9dD! =*Q*=3! >*+*! -2)! 31C-1?15'-)=8! .1??*+*-)! $Z1C4+*! GMH#//6! '+*! 3)1==!

(2)*-)1'==8!'!5=1-15'==8!43*?4=!(+*.15)1Q*!@127'+O*+M!

G#<>**O3!2?!PDDL;!)+*')7*-)!.*5+*'3*.!)&*!@4+.*-!2?!PRe<H!9dD!31C-1?15'-)=86!'3!

+*(2+)*.!*=3*>&*+*!$K2*=35&!*)!'=M6!FII#/6!@8!IM,!2?!'!=2C!$Z1C4+*!GMHG%/M!P2>*Q*+6!

2-!;R6! )&*+*!>'3! '! (*+12.! 2?! ')! =*'3)! HF!>**O3!>&*+*!-2! 31C-1?15'-)! 1-5+*'3*3! 1-!

+*3*+Q21+!=*Q*=!>*+*!.*)*5)*.!@8!@2)&!'33'83!$Z1C4+*!GMH#/6!1-.15')1-C!PDDL;!7'8!

&'Q*! 5'43*.! 327*! 3&2+)<)*+7! (+2)*5)12-6! .*3(1)*! Q1+'=! =2'.! +*@24-.1-C! 72+*!

+'(1.=8! $Z1C4+*! GMH#9/M! D! (*+12.! 2?! Q1+2=2C15'=! +*713312-! '?)*+! ;R! &'3! '=32! @**-!

+*(2+)*.! 1-! )&*! E>133! $a1'-*=='! *)! '=M6! FIHH/6! 0LRBY<EPB! $a+1j3*-! *)! '=M6! FIHF/6!

DdLE!%Y"!0LRBY!$a24j'+.!*)!'=M6!FIHF/!'-.!%DE%D9[!$T2.1!*)!'=M6!FIHF/!52&2+)36!

'==!3)4.81-C!)&*!17('5)!2?!PDDL;!1-!'54)*!1-?*5)12-M!!!

R)! 13! (*+&'(3! +*'334+1-C! ?2+! ?4)4+*! ;R! 3)4.1*3! )2! -2)*! )&')! )&*! (+*3*-5*! 2?!

+*@24-.*.!Q1+43!.1.!-2)! 177*.1')*=8!+*(=*-13&!)&*!PRe<H!+*3*+Q21+! =*Q*=M!D=32!;R!

.1.! -2)! 17('5)! 2-! +*3*+Q21+! =*Q*=! >&*-! PDDL;! >'3! +*<1-1)1')*.! $Z1C4+*! GMFH/M!

P2>*Q*+6!)&13!(23)<&25!'-'=8313!743)!@*!+*(*')*.!1-!2)&*+!3171='+!)+1'=3!>1)&!='+C*+!

(')1*-)!-47@*+3M!

;&*+*!>'3! =1))=*! *Q1.*-5*!2?! =2-C<)*+7!(23)<)+*')7*-)! 52-)+2=! $E'*i<%1+12-! *)! '=M6!

FIHU6! 0*+3'4.! *)! '=M6! FIHU/! 1-! )&*! 3)4.1*.! (')1*-)3! '3! Q1+'=! =2'.! 31C-1?15'-)=8!

+*@24-.*.! G<>**O3! (23)<;R! '-.! =*Q*=3! 2?! PRe<H! 9dD! H<8*'+! (23)! )&*+'(8!

1-)*++4()12-!>*+*! -2)! 31C-1?15'-)=8! .1??*+*-)! )2! )&')! 3**-! @*?2+*! )&*+'(8! $Z1C4+*!

GMH#/M!;&*3*!(')1*-)3!>*+*!(*+&'(3!-2)! )+*')*.!*'+=8!*-24C&6!2+! ?2+! =2-C!*-24C&!

?2+!=2-C<)*+7!(23)<)+*')7*-)!52-)+2=!)2!@*!*3)'@=13&*.M!!



! H,U!

P'Q1-C!'!=2>!k)2)'=c!PRe<H!+*3*+Q21+!'?)*+!G#<>**O3!2?!)&*+'(8!+*34=)*.!1-!'!=2-C*+!

)17*! )2! '! Q1+'=! +*@24-.!2?!GII! 52(1*3J7T!'-.! )&*!'33251')12-!>'3! 31C-1?15'-)!@8!

E(*'+7'-c3! +'-O! 52++*=')12-! $Z1C4+*! GMFI/6! K'(='-<B*1*+! '-'=8313! $Z1C4+*! GMH]/!

'-.! 1-! 4-1Q'+1'@=*! %2^! +*C+*3312-!72.*=3! $;'@=*! GMHI/M! ;&*! *Q1.*-5*! 34CC*3)1-C!

@'3*=1-*!PRe<H!9dD!=*Q*=3!'-.!Q1+'=!=2'.!'+*!(+*.15)1Q*!2?!)&13!3*52-.'+8!*-.(21-)!

>'3!>*'O*+!$;'@=*!GMHI!'-.!Z1C4+*!GMFI/M!!

D..1)12-'==86! (')1*-)3! >1)&! &1C&! ;2)'=! PRe<H! 9dD! =*Q*=3! >*+*! 72+*! =1O*=8! )2!

+*@24-.!3)+'1C&)!)2!C+*')*+!)&'-!GII!52(1*3J7=6!>&*+*'3!)&23*!>1)&!=2>*+!PRe<H!

9dD! =*Q*=3! >*+*! 72+*! =1O*=8! 1-1)1'==8! )2! +*@24-.! @*=2>! GII! @4)! '@2Q*! ,I!

52(1*3J7T!$;'@=*!GMHF/M!;&*+*?2+*6!)17*!)2!Q1+'=!+*@24-.!1-!(')1*-)3!>1)&!&1C&!PRe<

H!9dD!=*Q*=3!&'((*-3!-2)!2-=8!322-*+!)&'-!1-!)&23*!>1)&!=2>!PRe<H!9dD!=*Q*=36!@4)!

)&*!+*@24-.!O1-*)153!'+*!72+*!+'(1.!'3!>*==M!;&*!'33251')12-!@*)>**-!&1C&!PRe<H!

9dD! =*Q*=3! '-.!7'C-1)4.*! 2?! +*@24-.!71C&)! )&*+*?2+*! @*! 3)+2-C*+! )&'-! ?2+! =2>!

=*Q*=3! (+*.15)1-C! +*713312-M! R)! 7'8! )&43! @*! (2331@=*! )2! (+*.15)! (*2(=*! >&2! 5'-!

3'?*=8!1-)*++4()!)&*1+!)+*')7*-)!.4+1-C!PRe<H!54+*!3)+')*C1*3M!!

R-)*+*3)1-C=86!)&*!)17*!)2!.*)*5)'@=*!Q1+'=!+*@24-.!.1.!-2)!(+*.15)!)17*!)2!(+17'+8!

*-.(21-)M!;&13! 524=.!@*!@*5'43*! 1774-2=2C15'=! ?'5)2+3!71C&)!@*))*+! 52-)'1-! '-.!

52-)+2=! 3(2-)'-*243! +*@24-.! Q1+*71'M! P2>*Q*+6! )&*! 3)4.8! (+*3*-)*.! 13!

4-.*+(2>*+*.!)2!'-3>*+!)&13!_4*3)12-M!P2>*Q*+6!?'3)*+!+*@24-.!>'3!72+*!=1O*=8!

1-!)&23*!>1)&!&1C&!PRe<H!9dD!=*Q*=36!(2331@=8!@*5'43*!)&*+*!13!72+*!5&'-5*!?2+!'!

3(2-)'-*243!+*'5)1Q')12-!*Q*-)!)2!2554+M!!



! H,G!

R)! 13! 4-O-2>-!>&8! 1-)*C+')*.!PRe<H! 9dD! =*Q*=! .1.! -2)! (+*.15)! )17*! )2! +*@24-.!

$;'@=*! GMHI/M! ;&*! k)2)'=c! '33'8! &'3! =*33! 1-)+1-315! Q'+1'@1=1)8! '-.! '33251')*.! *++2+!

)&'-!)&*!1-)*C+')12-!'33'8M!R)!524=.!@*!&8(2)&*313*.!)&')!52-)1-4*.!=2>!=*Q*=3!2?!0+%

/CBC!PRe<H<+*Q*+3*!)+'-35+1()12-!71C&)!@*!*Q1.*-5*!2?!52-)1-4*.!Q1+'=!+*(=15')12-6!

)&*! (+*3*-5*! 2?! >&15&! 71C&)! =*'.! )2! ?'3)*+! Q1+'=! +*@24-.M! D=326! ;')! 5'-! @*!

)+'-35+1@*.! ?+27! 4-1-)*C+')*.! PRe<H! 9dD! $A+433*=! '-.! E2-1C26! FIIG6! b4! '-.!

B'+3&6! FIIU/6! >&15&! 524=.!7'O*! =')*-58! +*Q*+3'=! '-.! Q1+'=! +*5+4.*35*-5*!72+*!

=1O*=8M!P2>*Q*+6! )&13! 3)4.8!.1.!-2)! '..+*33! )&*3*! &8(2)&*3*3! '-.! )&*8!>24=.! @*!

1-)*+*3)1-C!)2!'..+*33!1-!?4)4+*!3)4.1*3M!

PRe<H!9dD! =*Q*=3! .1.! -2)! (+*.15)! '! +*@24-.! )17*! )2! ,I! 52(1*3J7T! $;'@=*! GMHI/M!

E1-5*!)&*!'33'8!.*)*5)12-!=171)!>'3!,I<52(1*3J7T6!Q1+'=!=2'.3!'@2Q*!)&13!)&+*3&2=.!

524=.! &'Q*! @**-! +'-.27! 3)')13)15'=! '-.! @12=2C15'=! Q'+1')12-3! $T**! *)! '=M6! FII"/M!!

P2>*Q*+6! )&*! )17*!)2!+*@24-.!>'3!.*?1-*.!'?)*+! )>2!52-3*54)1Q*!+*'.1-C3!'@2Q*!

)&*! )&+*3&2=.6! 7'O1-C! )&13! )&*2+8! 4-=1O*=8M! D=326! 2(*+')1-C! ')! )&*! =171)! 2?! '33'8!

.*)*5)12-!7'8!@*!'33251')*.!>1)&!72+*!'33'8!*++2+M! R-.**.6!>&*-!Q1+'=! =2'.!54)<

2??3! 2?! FII! +')&*+! )&'-! ,I! 52(1*3J7T!>*+*! 43*.! 1-! '! +*5*-)! 4-(4@=13&*.! D%;a!

3)4.8!'-'=83136!)&*!.*)*5)12-!2?!?'=3*!(231)1Q*!+*@24-.!*Q*-)3!.*5+*'3*.!?+27!F,N!

)2!HGN!$L1'@'4.2!*)!'=M6!FII]/M!!

D=)&24C&!@'3*=1-*!Q1+'=! =2'.! 52++*=')*.!>1)&! )17*! )2!Q1+'=! +*@24-.! $Z1C4+*!GMFI/6!

@'3*=1-*! Q1+'=! =2'.!7'8! -2)! '=>'83! @*! O-2>-! 1-! )&*! 5=1-15! '-.! Q1+'=! =2'.! ')! )&*!

(21-)!2?!;R!13!2?)*-!4-.*)*5)'@=*M!;2)'=!PRe<H!9dD!>'3!)&*!2-=8!@127'+O*+!)*3)*.!

)&')! 31C-1?15'-)=8! (+*.15)*.! )17*! )2! Q1+'=! +*@24-.! '-.! 5=1-15'=! (+2C+*3312-6!>&*-!

3'7(=*.! ')! @'3*=1-*! '-.! (+*<;R! $;'@=*3! GMG6! GM,6! GMW6! GM#6! GMHI6! GMHH! '-.! Z1C4+*3!



! H,,!

GMHF6!GMHW6!GMH]6!GMFI/M!R-!'!74=)1Q'+1'@=*!%2^!+*C+*3312-!72.*=6!@'3*=1-*!)2)'=!PRe<

9dD!@4)! -2)! Q1+'=! =2'.!>'3! (+*.15)1Q*! 2?! )17*! )2! (+17'+8! *-.(21-)! 1-! 4-)+*')*.!

1-?*5)12-!$;'@=*!GM,/M!!R-!'C+**7*-)6!)2)'=!PRe<H!9dD!=*Q*=!(+*.15)*.!(+2C+*3312-!)2!

DR9E!@*))*+!)&'-!Q1+'=! =2'.!1-!'!+*5*-)!7*)'<'-'=8)15'=!3)4.8!$;31'+'!*)!'=M6!FIHF/M!

D..1)12-'==86! )&*! )2)'=!PRe<H!f<0%L!'33'8! 13!745&!*'31*+! )2! 3*)!4(6! 5&*'(*+6!43*3!

=*33!1-(4)!5*==!-47@*+!'-.!13!'33251')*.!>1)&!=*33!(=')*<)2<(=')*!Q'+1')12-!)&'-!)&*!

1-)*C+')12-!'33'8M!!

;2)'=!PRe<H!9dD!=*Q*=!13!)&43!'!Q*+8!43*?4=!@127'+O*+!?2+!4-.*+3)'-.1-C!)&*!PRe<H!

+*3*+Q21+! '-.! 1)3! 5=1-15'=! 17(=15')12-3!>1)&! +*C'+.3! )2! 52-)+2=! 2?! PRe<H! 1-?*5)12-!

'-.! ?4-5)12-'=! 54+*6! '3!&8(2)&*313*.M!;&*! ?1-.1-C3!2?! )&13! 3)4.8!'+*! )&43!.1+*5)=8!

'((=15'@=*!?2+!?4)4+*!5=1-15'=!)+'1=3!'17*.!')!*+'.15')1-C!PRe<H!*Q*-!1?!@'3*=1-*!Q1+'=!

=2'.! 13!4-O-2>-M!;&*+*! 13! )&43!745&!(2)*-)1'=! )2!.*Q*=2(!'-!'=C2+1)&7! 1-! ?4)4+*!

3)4.1*3!527@1-1-C!PRe<H!9dD!'3!'!@127'+O*+!?2+!(+*.15)1-C!(+2C+*3312-!'-.!(23)!

)+*')7*-)!52-)+2=!>1)&!2)&*+! 1774-2=2C15'=!7'+O*+36!345&!'3! )&23*!(+*3*-)*.! 1-!

)&13!5&'()*+M!

!

!

!

!

!

!



! H,"!

E,%%455)0'670:<%:9%K61<(70'%/)208%TC5(37B(3A06%6<8%
S25(3%Y636A61<(70'%I3:<%V;08(%F6<:56370')(*%7:%

TIU=P=*5('090'%!&@%!C7:7:;0'07C,%

%
'8.)%*C,-%4,+)+/6+0%./%68.)%78546+,%85)%=++/%43=1.)8+0%=2%KCB+%W+0.751%N,+))%./%68+%

L/6+,/56.C/51%UC3,/51%CD%S5/CH+0.7./+%@G.11.5H)%+6%51"I%!J$#=E"%

%

E,P%I<73:82'70:<!

E4(*+!0'+'7'C-*)15!R+2-!Y^1.*!d'-2('+)15=*3!$E0RYd3/!&'Q*!@**-!)+1'==*.!?2+!43*!

1-!)&*!)+*')7*-)!2?!5'-5*+!@8!7'C-*)15!?=41.!&8(*+)&*+71'!$BZP/M![-24C&!&*')!5'-!

@*!(+2.45*.!@8!A+2>-1'-!72)12-!'-.!dy*=!+*='^')12-!2-!'=)*+-')1-C!7'C-*)15!?1*=.!

*^(234+*! )2! O1==! )4724+! 5*==3! @8! )&*+7'=! '@=')12-! $0'-O&4+3)! *)! '=M6! FIIU/M! ! Y-!

.1+*5)! 1-j*5)12-! 2?! E0RYd6! &8(*+)&*+715! )*7(*+')4+*3! >*+*! '5&1*Q*.! 1-! 7243*!

72.*=3!2?!@+*'3)!5'-5*+6!=*'.1-C!)2!17(+2Q*.!)4724+!52-)+2=!$l2+.'-!*)!'=M6!H]]W6!

t&'1!*)!'=M6!FII]/M! !E0RYd!>*+*!>*==! )2=*+')*.! 1-!&47'-!a=12@='3)27'!74=)1?2+7*!

(')1*-)3! $B4==*+6! FII]6! B'1*+<P'4??! *)! '=M6! FIIW6! l2+.'-! '-.!B'1*+<P'4??6! FIIW/6!

'-.! )&*+72)&*+'(*4)15! )*7(*+')4+*3! >*+*! '5&1*Q*.6! =*'.1-C! )2! =25'=! )4724+!

52-)+2=! '-.! '! .24@=*.! 34+Q1Q'=! +')*! 1-! (')1*-)3! $B'1*+<P'4??! *)! '=M6! FIIW6!B'1*+<

P'4??!*)!'=M6!FIHI/M!!

R-! 0+23)')*! 5'-5*+! 3)4.1*36! '! GG<,HN! 1-&1@1)12-! 1-! C+2>)&! 2?! )&*! 'CC+*331Q*!

B')T8T4! )4724+! Q'+1'-)! >'3! 2@3*+Q*.! 2-! BZP! )+*')7*-)6! >1)&! 1-)+')4724+'=!

)*7(*+')4+*3!2?!4(!)2!WIX%6!+*52+.*.!$l2&'--3*-!*)!'=M6!FII,/M!BZP!'=32!1-.45*.!'!

GM,!?2=.!1-5+*'3*!1-!34+Q1Q'=!)17*!1-!'!+')!72.*=!2?!7'=1C-'-)!C=127'!$l2+.'-!*)!'=M6!

FII"/M! E0RYd! 5'-! '=32! @*! )'+C*)*.! .1+*5)=8! )2! )4724+36! >1)&24)! .1+*5)!



! H,W!

1-)+')4724+'=! 1-j*5)12-6! 431-C! E0RYd<52-j4C')*.! 72-25=2-'=! '-)1@2.1*36! 3(*51?15!

?2+! 5'-5*+!'-)1C*-M!E1C-1?15'-)! )&*+'(*4)15! +*3(2-3*3! 1-!715*!>1)&!&'73)*+!@=22.!

)+'-3?4312-!$PA;/!UGWW!&47'-!@+*'3)!5'-5*+!^*-2C+'?)3!>*+*!.*72-3)+')*.6!>1)&!

)4724+3!)'O1-C!4(!)2!*1C&)!)17*3!=2-C*+!)2!_41-)4(=*!1-!31i*!527('+*.!)2!52-)+2=3!

$9*d'+.2!*)!'=M6!FII,/M!!

%8)2)2^15!;! 5*==3! $%;T3/! 5'-!@1-.! )2! '-.!O1==!PRe<H<1-?*5)*.! 5*==3! '-.! =171)!PRe<H!

+*(=15')12-! $E5&71)i! *)! '=M6! H]]]6! P*+3(*+C*+! *)! '=M6! FIHH6! b'=O*+! *)! '=M6! H]#W/M!

P2>*Q*+6! '3!.13*'3*!(+2C+*33*36!PRe<H! 3(*51?15!%;T3! =23*! )&*1+! *??*5)2+! ?4-5)12-3!

&1*+'+5&15'==86! *^(+*33! *^&'43)12-! 7'+O*+3! '-.! &'Q*! '=)*+*.! )+'-35+1()12-'=!

(+2?1=*36! (+*Q*-)1-C! 2()17'=! 52-)+2=! 2?! 1-?*5)12-! '-.! )&*3*! ?4-5)12-'=! .*?*5)3! '+*!

-2)! +*3)2+*.! @8! PDDL;! $+*Q1*>*.! 1-! $b&*++86! FIHH//! $B1C4*=*3! *)! '=M6! FII]6!

K'='73!*)!'=M6!H]]]/M!

%;T3!'+*!(*+71331Q*!)2!E0RYd!4()'O*!$A**+!*)!'=M6!FII#6!R1.'!*)!'=M6!FII#6!K1+5&*+!*)!

'=M6! FIIU/M!;&*!'((=15')12-!2?! 34(*+('+'7'C-*)15! 1+2-!-'-2('+)15=*3! )2!PRe<H!&'3!

@**-!(+2(23*.!'3!'!)*5&-1_4*!?2+!)+'5O1-C!PRe<H<3(*51?15!%;T!$B4+)&86!FIIW6!92..!

*)!'=M6!FIIH/M!!

L*32Q13)! 13! '! "I!-7!5'+@2^8.*^)+'-! 52')*.! E0RYd6!>1)&! 34(*+12+! 5*==4='+!4()'O*!

(+2(*+)1*3!$B'1='-.*+!*)!'=M6!FII#6!B*)i!*)!'=M6!FIIG6!B')43i*>3O1!*)!'=M6!FII,/!'-.!

'! &1C&*+! &*')1-C! 5'('@1=1)86! 2+! 5'=54=')*.! R-)+1-315! T233! 02>*+! $RT0/6! )&'-! 2)&*+!

5=1-15'==8!'Q'1='@=*!E0RYd!$K'==47'.1=!*)!'=M6!FII]/!345&!'3![-.2+*7!$3'7(=*!eRR/!

$P*+C)! *)! '=M6! H]]#/M! P2>*Q*+6! 31-5*! L*32Q13)! 13! -2>! 5277*+51'==8! 4-'Q'1='@=*6!

Z*+'3(1-<L6! '! 5=23*=8! +*=')*.! E0RYd! ?2+74='! >1)&! Q*+8! 3171='+! (+2(*+)1*3! )2!



! H,#!

L*32Q13)!$T4.>1C!*)!'=M6!FIHF/6!>'3!*7(=28*.!)2!3)4.8!)&*!?*'31@1=1)8!2?!431-C!BZP!

)2!*-&'-5*!%;T!O1==1-C!2?!PRe<H<1-?*5)*.!5*==3M!!!

;&*2+*)15'==86! )&*+72)&*+'(*4)15! &*')! C*-*+')*.! 1-! Z*+'3(1-<L<=2'.*.! %;T3!

)&+24C&!'=)*+-')1-C!7'C-*)15!?1*=.!*^(234+*!524=.!=*'.!)2!)&*!.*')&!2?!%;T<@24-.!

'-)1C*-<*^(+*331-C!)'+C*)!5*==3!)&+24C&!.1+*5)!)&*+7'=!'@=')12-!$3477'+13*.!1-!Z1C!

,MH/!$0*+32-'=!52774-15')12-!>1)&!f4*-)1-!0'-O&4+3)6!L28'=!R-3)1)4)*6!S%T/M!!!

D!+*5*-)!3)4.8!3&2>*.!)&')!)&*+'(*4)15!1-)*+Q*-)12-!2?!(')1*-)3c!2>-!%;T36!1-!)&13!

1-3)'-5*! a'C! (*()1.*! '-.! RT<F! (+*<3)174=')12-6! >'3! -**.*.! @*?2+*! %;T3! 524=.!

)'+C*)! '-.! 5=*'+! =')*-)=8! PRe<H<1-?*5)*.! 5*==3! $E&'-! *)! '=M6! FIHF/M! R)! >'3!

&8(2)&*313*.! )&')! )&*+72)&*+'(8! 524=.! @*! '-! '=)*+-')1Q*! '.j4-5)1Q*! )&*+'(8! )2!

*-&'-5*! %;T! )'+C*)1-C! 2?! )&*! =')*-)! Q1+'=! +*3*+Q21+6! (23)! Q1+'=! kO15OcM! D4)2=2C243!

?4-5)12-'=6! *^&'43)*.! 2+! ;%L<)+'-3.45*.! (')1*-)! %9#:! ;! 5*==3! 524=.! @*! 43*.! ?2+!

)'+C*)*.! )&*+72)&*+'(8! 32! =2-C! '3! )&*8! 3)1==! @1-.! )2! )&*1+! )'+C*)3! )&+24C&! )&*!

P47'-! T*4O258)*! D-)1C*-! $PTD/! %='33! R! r! ;! 5*==! +*5*()2+! $;%L/! 1-)*+'5)12-! '3!

)&*+72)&*+'(8!'5)3!1-.*(*-.*-)=8!2?!)&*!-2+7'=!5*==4='+!58)2)2^15!7*5&'-137M!!

;&*!#"#<;%L!+*52C-13*3!)&*!1774-2.271-'-)!PTD<DuIFVIH<+*3)+15)*.6!PRe<H!(HW!

C'C<.*+1Q*.! *(1)2(*! ETgd;eD;TM! E1-5*! )&*! =*451-*! +*31.4*3! ')! (F! '-.!(]! 1-! )&13!

*(1)2(*! '+*! *33*-)1'=! ?2+!PRe<H! C'C! )+17*+1i')12-! '-.!'5)! '3!(+17'+8! '-5&2+3! ?2+!

PTD<DF6! *35'(*! 74)'-)3! &'Q*! &1C&! ?1)-*33! 523)3! $e'+*='<L2&*-'! *)! '=M6! FII#/M!

D..1)12-'==86! )&*! 32=4@=*! +*527@1-'-)! ?2+7! 2?! )&*! #"#<;%L! &'3! )&*! &1C&*3)!

+*52+.*.! -')4+'=! '??1-1)8! ?2+! 1)c3! 52C-')*! '-)1C*-! $K9! v! H,I-B/! '3!7*'34+*.! @8!

E4+?'5*! 0='372-! +*32-'-5*! $e'+*='<L2&*-'! *)! '=M6! FII#/! '-.! >24=.! )&*+*?2+*!



! H,]!

7'^1713*! )&*! =*-C)&! 2?! 1-)*+'5)12-! @*)>**-! )'+C*)! '-.! *??*5)2+! 5*==3! ?2+!

)&*+72)&*+'(8M!!

D=326!?2+!'((=15')12-!2?!BZP!)2!(')1*-)36!'4)2=2C243!E0RYd<=2'.*.!;%L<)+'-3.45*.!

%;T3!524=.!@*!'.2()1Q*=8!)+'-3?*++*.!1-)2!'-8!(')1*-)!*^(+*331-C!)&*!+*=*Q'-)!PTD!

'==*=*M!

E*-31)1Q*!7*)&2.3! )2! '33'8! E0RYd! 4()'O*! $B*)i! *)! '=M6! FIIG6!B')43i*>3O1! *)! '=M6!

FII,6!B'1='-.*+!*)!'=M6!FII#6!A**+!*)!'=M6!FII#6! R1.'!*)!'=M6!FII#6!g*&!*)!'=M6!FIHI/6!

)2^151)8!$B*)i!*)!'=M6!FIIG6!B')43i*>3O1!*)!'=M6!FII,6!g*&!*)!'=M6!FIHI6!B'1='-.*+!*)!

'=M6!FII#6!A**+!*)!'=M6!FII#/!'-.!*??*5)!2-!#"#<;%L<)+'-3.45*.!%;T!?4-5)12-!>*+*!

.*Q*=2(*.! $K1+5&*+! *)! '=M6! FIIU6! A**+! *)! '=M6! FII#6! R1.'! *)! '=M6! FII#/! '-.! E0RYd!

4()'O*!>'3!2()1713*.!431-C!T1(2?*5)'71-*!'-.!Z9D<'((+2Q*.!0+2)'71-*!E4=(&')*M!!!

;&*3*!2()1713*.!'33'83!>*+*!)&*-!43*.!)2!)*3)!1?!)&*+72)&*+'(8!524=.!17('5)!PRe<

H!#"#<;%L!)+'-3.45*.!%;T!?4-5)12-M!d2!2)&*+!*^'7(=*3!?2+!)&*!'((=15')12-!2?!BZP!

)2!'-!1-?*5)1243!.13*'3*!$PRe<H/!72.*=!524=.!@*!?24-.!1-!)&*!=1)*+')4+*!')!)&*!)17*!

2?!>+1)1-CM!!
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%

%

%

%



! H"I!

E,+%40A*%6<8%V?[('70G(*%

F"!"%$P0=4$

B8! '17!>'3! )2! .*)*+71-*!>&*)&*+!B'C-*)15! Z=41.! P8(*+)&*+71'! 1-! Z*+'3(1-<L<

-'-2('+)15=*! =2'.*.! 5*==3! 524=.! =*'.! )2! )&*! .*')&! 2?! PRe<H! '-)1C*-<*^(+*331-C!

)'+C*)!5*==3!)&+24C&!)&*+7'=!'@=')12-M!!

F"!"!$XUY-7/01-4$

HM!R!>1==!1-Q*3)1C')*!Z*+'3(1-<L!4()'O*!1-)2!%;T3!'-.!'33'8!)2^151)8M!!

FM! R!>1==! )&*-!'33'8!)&*! 17('5)!2?!Z*+'3(1-<L!2-!-')4+'=!#"#<;%L!)+'-3.45*.!%;T!

?4-5)12-M!!

UM!D-!'=)*+-')1-C!7'C-*)15!?1*=.6!>&15&!1-.45*3!&*')1-C!2?!Z*+'3(1-<L6!>1==!)&*-!@*!

'((=1*.!)2!'33*33!)&*+72)&*+'(*4)15!52-)+1@4)12-3!)2!)'+C*)!5*==!5=*'+'-5*M!!

F"!"#$OHA8/?-404$

;&*!)&*+72)&*+'(*4)15!&*')!C*-*+')*.!1-!Z*+'3(1-<L<=2'.*.!#"#<;%L!)+'-3.45*.!

%;T3!2-!'=)*+-')1-C!7'C-*)15!?1*=.!*^(234+*!524=.!=*'.!)2!)&*!.*')&!2?!%;T<@24-.!

'-)1C*-<*^(+*331-C!)'+C*)!5*==3!@8!.1+*5)!)&*+7'=!'@=')12-M!

!

!

!

!

!

!



! H"H!

"03('7%7B(3A6)%6?)670:<%:9%7631(7%'())%

%

%

%

%

%

%

%

%

%
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%
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%
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%

/0123(%E,P,%&B(%7B(3A:7B(365(270'%B(67%1(<(367(8%0<%'):<(8N%/(36*50<=>=
):68(8% 627:):1:2*% 5670(<7% !&@*% 7B3:21B% 6)7(3<670<1% A61<(70'% 90()8%
(;5:*23(% ':2)8% )(68% 7:% 7B(% 8(67B% :9% !&@=?:2<8% 6<701(<=(;53(**0<1%
7631(7%'())*%7B3:21B%803('7%7B(3A6)%6?)670:<,%[V![??*5)2+6!;V!;'+C*)M%

HM!d2+7'=!%;T!
1-.45*.!T8313!

FM!T2'.1-C!2?!
E0RYd!1-)2!%;T!

UM!;&*+7'=!
'@=')12-!2?!%;T!
'-.!@24-.!)'+C*)!
5*==!

!

! GM!0')1*-)!%;T!
524=.!@*!132=')*.6!
)+'-3?*5)*.!>1)&!
)&*!#"#<;%L6!
5=2-*.!'-.!
'.2()1Q*=8!
)+'-3?*++*.!(+12+!
)2!)&*+72)&*+'(8!



! H"F!

E,-%>(*2)7*%

F"#"%$@-234A0.(+$U3/?$?-3/0.D$

,"IhCJ7=!Z*+'3(1-<L! RT0!>'3! ?1+3)!.*)*+71-*.M! !;&*! )*7(*+')4+*!>'3!7*'34+*.!

'-.! '7@1*-)! )*7(*+')4+*! >'3! 34@)+'5)*.M! ! D?)*+! '((+2^17')*=8! UI! 71-4)*3! 2?!

1-54@')12-6! )&*! )*7(*+')4+*! 2?! )&*! -'-2('+)15=*! 32=4)12-! &'.! 1-5+*'3*.! @8! HFX%!

$Z1C4+*!,MF/! 1-!'-!*^(*+17*-)!(*+?2+7*.!@8!0'4=!E24)&*+-!')!S%TM! !;2!7'^1713*!

&*')1-C6! '! H7CJ7T! 7'^17'=! 52-5*-)+')12-! 2?! Z*+'3(1-<L! >'3! 5&23*-! ?2+!

1-54@')12-!>1)&!%;TM!R-!)&*+72)&*+'(8!3)4.1*36!E0RYd<=2'.*.!%;T!>*+*!1-54@')*.!

?2+! H! &24+! )2! 7'^1713*! '-8! (2)*-)1'=! )*7(*+')4+*! 1-5+*'3*M! ! A')&! &*')1-C! 13!

7*'34+*.! &*+*! $)&*! &*')! C*-*+')*.! ?+27! -'-2('+)15=*3! 1-! '-! *Q*-=8! .13(*+3*.!

32=4)12-/M!Z2+!)&13!5&'()*+6!=25'=13*.!&*')<1-.45*.!)2^151)86!3(*51?15!)2!)&*!Z*+'3(1-<

L! =2'.*.! %;T! *-Q1+2-7*-)! >'3! '33'8*.6! +')&*+! )&'-! '! 72+*! .133*71-')*.! '-.!

(2)*-)1'==8!)2^15!*??*5)!)&')!>24=.!@*!2@3*+Q*.!)&+24C&!@')&!&*')1-C!2?!'!(')1*-)M!%

%

%

%

%

%

%

%

% 0 500 1000 1500 2000

0

2

4

6

8

10

12

 Feraspin-R 560µg/mL
 Fit

Te
m

pe
ra

tu
re

 (
o C

)

Time (s)

1MHz 10kA/m
ILP = 2.0

/0123(% E,+% _67B% T(670<1% 5:7(<706)% :9% /(36*50<=>,% [^(*+17*-)! (*+?2+7*.!
'-.! 17'C*! 5+*')*.! @8! 9+! 0'4=! E24)&*+-6! L28'=! R-3)1)4)*6! S%T6! T2-.2-! '-.!
43*.!>1)&!(*+713312-M!R-)+1-315!=233!(2>*+!$RT0/6!B*C'&*+)i!$BPi/!



! H"U!

F"#"!$&'&()*+$/23.4567-5$*)<%

#"#<;%L<)+'-3.45*.! %;T3! $FMUMHMH/! >*+*! 43*.! 1-! )&13! 3)4.8M! R)! >'3! .**7*.!

17(2+)'-)! )2!4)1=13*!#"#<;%L<)+'-3.45*.!5*==36!'3! 1)! 13!(2331@=*! )2!C+2>! ='+C*!'-.!

(4+*!_4'-)1)1*3!2?!;%L<)+'-3.45*.!5*==36!31-5*!)&*3*!5'-!527*!?+27!7'-8!3)'+)1-C!

(+*54+32+!5*==3!4-=1O*!'!72-25=2-'=!;!5*==!(2(4=')12-M!;&*!7*)&2.!43*.!)2!*^('-.!

)&*!%;T3!$FMUMF/!+*34=)*.!1-!'!(2(4=')12-!52-)'1-1-C!]WN!%9#:!;!5*==36!>1)&!"#MGN!

%9#:#"#<;%L:!$Z1C4+*!,MU/!.*)*+71-*.!@8!)*)+'7*+!$FMWMU/!3)'1-1-C!$FMWMG/M!D=326!

ETgd;eD;T!(*()1.*!13!52-3*+Q*.!'-.!PTD<DF!13!'!52772-!PTD<)8(*M!

!

/0123(%E,-%!B636'7(30*670:<%:9%7B(%#O#=&!>%'):<6)%'())%)0<(%?C%/4!S,%;&*!ZD%E!
C')1-C! 3)+')*C8! 13! (+*3*-)*.M!D/!%;T! C')*6!A/! T1Q*! C')*6! %/!%9HG<! C')*6!9/!%9U:!
C')*6![/!%9#:%9G!C')*!Z/!;*)+'7*+:!C')*M!D==!C')*3!.*)*+71-*.!431-C!4-3)'1-*.!
5*==3M!!%
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! H"G!

F"#"#$@-234A0.(+$04$/3E-.$6A$0./8$&'&()*+$*)<!

Z1+3)6! 1)!-**.*.!)2!@*!.*)*+71-*.! 1?!Z*+'3(1-<L!524=.!@*!)'O*-!4(!@8!%;TM!D!.23*!

*35'=')12-! *^(*+17*-)! >&*+*! #"#<;%L<)+'-3.45*.! %;T3! >*+*! 1-54@')*.! >1)&! I6!

IMH6! IM,! '-.! H!7CJ7=! Z*+'3(1-<L!>'3! (*+?2+7*.! $FMUMU/M! ;&*! %;T3!>*+*! Q1*>*.!

4-.*+! '! ;+'-3713312-! [=*5)+2-! B15+2352(*! $;[B/! $FMUM,/M! ! D?)*+! '! FG<&24+!

1-54@')12-6!Z*+'3(1-<L!>'3!3&2>-!)2!=25'=13*!1-)+'5*==4='+=8!$Z1C4+*!,MG/6!1-!'!.23*!

.*(*-.*-)! ?'3&12-M! [Q*-! '?)*+! Q1C2+243!>'3&1-C6! Z*+'3(1-<L! '.&*+*.! )2! )&*! 5*==!

34+?'5*! $Z1C4+*! ,MGA6! =2>*+! '++2>/6! '! =1O*=8! (+*+*_4131)*! ?2+! 1-)*+-'=13')12-M!

R-.1Q1.4'=!Z*+'3(1-<L!-'-2('+)15=*3!524=.!'=32!@*!2@3*+Q*.!@8!;[B!$Z1C4+*!,MG[/M!

;&*! 2@3*+Q')12-! )&')! 327*! Z*+'3(1-<L! @1-.3! )2! )&*! 5*==! 34+?'5*! &'3! -2)! @**-!

+*(2+)*.!@*?2+*6!&2>*Q*+!1-!(+*Q1243!3)4.1*3!=22O1-C!')!E0RYd!)+*')7*-)!2?!5*==36!

327*! 34+?'5*! @24-.! $B')43i*>3O1! *)! '=M6! FII,/! '-.! -2-! 34+?'5*! @24-.! E0RYdE!

$R1.'!*)!'=M6!FII#/!'+*!Q131@=*M!!P2>*Q*+6!)&13!.1352Q*+8!.2*3!-2)!j*2('+.13*!)&*!'17!

2?! )&13! (+2j*5)6! 31-5*! E0RYd! )*5&-15'==8! 2-=8! -**.! )2! @*! '33251')*.!>1)&! 5*==3! ?2+!

)&*+*!)2!@*!'!)&*+72)&*+'(*4)15!*??*5)M!!

;&*! '724-)! 2?! 1+2-! '33251')*.! >1)&! )&*! 5*==3! >'3! _4'-)1?1*.! @8! 431-C! '!

E4(*+52-.45)1-C! f4'-)47! R-)*+?*+*-5*! 9*Q15*! $EfSR9/! $B*)&2.! 3477'+8! 1-!

FMUM"/M! !;&13!4()'O*!>'3!)17*!$(!o!IMIU!@8!F<>'8!DdYeD/!'-.!52-5*-)+')12-!$(!o!

vIMIIH!@8!F<>'8!DdYeD/!.*(*-.*-)6!>1)&!'!7'^1747!2?!F#MH!(CJ5*==!7*'34+*.!

'?)*+! '! FG! &24+! 1-54@')12-! 2?! %;T3! >1)&! H7CJ7=! Z*+'3(1-<L! $Z1C4+*! ,M,D/M! ;&*!

3')4+')12-!=*Q*=!2?!*=*5)+27'C-*)15!4-1)3!$*74/!')!&1C&!'=)*+-')1-C!7'C-*)15!?1*=.3!

$7*'34+*.!1-!;*3='/!13!(+2(2+)12-'=!)2!)&*!'724-)!2?!E4(*+('+'7'C-*)15!1+2-!!

!
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/0123(% E,D,% /(36*50<% >% 0*% (<8:'C7:*(8% 8:*(% 8(5(<8(<7)C% ?C% #O#=&!>=
736<*82'(8%!&@*N%6<8%68B(3(*% 7:% 7B(%'())% *2396'(M! #"#<;%L<)+'-3.45*.!%;T3!
>*+*! 1-54@')*.!?2+!4(!)2!FG!&24+3!>1)&!D/!I7CJ7=6!A/!IMH7CJ7=!$4((*+!'++2>!
3&2>3!1-)*+-'=1i*.!Z*+'3(1-<L6!=2>*+!'++2>!3&2>3!*^)*+-'==8!@24-.!Z*+'3(1-<L/6!
%/! IM,7CJ7=! '-.! 9/! H7CJ7=! Z*+'3(1-! LM! ! S()'O*! >'3! 2@3*+Q*.! @8! ;[B!
$7'C-1?15')12-! FIK/M! [/! R-.1Q1.4'=! -'-2('+)15=*3!>*+*! 2@3*+Q*.M! E5'=*! @'+3! '+*!
HII-7M!



! H""!

2^1.*! (+*3*-)6!7'O1-C! _4'-)1?15')12-! @8! )&13!7*)&2.! (2331@=*M! ;2! .*)*+71-*! )&*!

(*+5*-)'C*! 2?! %;T3! )&')! *-.258)23*.! Z*+'3(1-<L6! '-! '-)1<.*^)+'-! '-)1@2.8!

52-j4C')*.! )2! ZR;%6! '3! (+*Q1243=8! +*(2+)*.! @8!A**+! *)! '=! $A**+! *)! '=M6! FII#/!>'3!

43*.!)2!3)'1-!)&*!Z*+'3(1-<L!)+*')*.!%;T3!1-)+'5*==4='+=8!'-.!*^)+'5*==4='+=8!$FMW/M!

;&*! BZR! 5&'-C*! .*72-3)+')*.! )&')! 5=23*! )2! HIIN! 2?! 5*==3! )22O! 4(! Z*+'3(1-<L!

$Z1C4+*!,M,A/M!D!C*-*+'=13*.!=1-*'+!72.*=!3)')13)15'=!)*3)!.*72-3)+')*.!)&13!*??*5)!)2!

@*! .23*<.*(*-.'-)! >&*)&*+! 431-C! '-! 1-)+'5*==4='+! 2+! *^)+'5*==4='+! 3)'1-! $(! v!

IMIIH/M!;&*!1-)*+'5)12-!)*+7!@*)>**-!3)'1-!(231)12-!$1-)+'5*==4='+!Q3!*^)+'5*==4='+/!

'-.!Z*+'3(1-<L!52-5*-)+')12-!>'3!'=32!31C-1?15'-)!$(vIMIIH/!1-.15')1-C!)&')!')!&1C&!

52-5*-)+')12-3! 2?! Z*+'3(1-! L6! 31C-1?15'-)=8! 72+*! -'-2('+)15=*3! >*+*! =25')*.!

1-)+'5*==4='+=8! )&'-! *^)+'5*==4='+=86! @4)! >1)&! )&*! *??*5)! -2)! 31C-1?15'-)! ')! =2>!

52-5*-)+')12-3M!!

R-! 2+.*+! )2! 7'^1713*! '-8! (2)*-)1'=! )&*+72'@=')1Q*! )*7(*+')4+*6! 7'^17'=!

Z*+'3(1-<L!4()'O*!-**.*.!)2!@*!'5&1*Q*.M!D!)+*-.!?2+!*-&'-5*.!4()'O*!>'3!3**-!

431-C! )&*! )+'-3?*5)12-! +*'C*-)3! T1(2?*5)'71-*! '-.! )&*! Z9D! '((+2Q*.! 0+2)'71-*!

34=(&')*6!>1)&! '!7'^1747! 2?! ,U! (CJ5*==! '5&1*Q*.! '?)*+! 1-54@')1-C! 3)'+Q*.! %;T3!

>1)&!'!H7CJ7=!Z*+'3(1-<LJ0+2)'71-*!E4=(&')*!525O)'1=!?2+!FG!&24+3!$Z1C4+*!,M,%/!

$FMUMG/M! P2>*Q*+6! 3)'+Q')12-! .1.! -2)! &'Q*! '! 31C-1?15'-)! *??*5)! 2-! 4()'O*! 2Q*+! '==!

52-.1)12-3M!;&13! Q'=4*! 13! 3171='+! )2! )&')!2@3*+Q*.! 1-!2)&*+! 3)4.1*3!431-C!L*32Q13)!

'-'=2C4*36! '=@*1)! 1-! .1??*+*-)! 5*==! )8(*3! '-.! 4-.*+! .1??*+*-)! 52-.1)12-3!

$B')43i*>3O1!*)!'=M6!FII,6!B*)i!*)!'=M6!FIIG/M!!

!
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/0123(% E,E,% % c576H(% :9% /(36*50<=>% 0<7:% #O#=&!>=736<*82'(8% !&@*,! D/! %;T3!
>*+*!1-54@')*.!>1)&!Q'+81-C!52-5*-)+')12-3!2?!Z*+'3(1-<L!?2+!"!2+!FG!&24+3M!%*==<
'33251')*.!Z*+'3(1-<L!>'3!_4'-)1?1*.!@8!EfSR9M!L'>!EfSR9!.')'!$=*?)!('-*=/!'-.!
(+25*33*.!.')'!?+27!.4(=15')*!*^(*+17*-)3!$+1C&)!('-*=/!'+*!3&2>-M!A/!Z*+'3(1-<
L!=2'.*.!%;T3!>*+*!3)'1-*.!1-)+'5*==4='+=8!2+!*^)+'5*==4='+=8!>1)&!'-!'-)1<.*^)+'-!
'-)1@2.8<ZR;%M! BZR! >'3! 5'=54=')*.! $=*?)! ('-*=/M! ;&*! ?2=.<1-5+*'3*! 1-! BZR! ?2+!
1-)+'5*==4='+!$51+5=*3/!'-.!*^)+'5*==4='+!$3_4'+*3/!Z*+'3(1-<L!>'3!(=2))*.!'C'1-3)!
)&*! 1-54@')12-! 52-5*-)+')12-! 2?! Z*+'3(1-<L! $+1C&)! ('-*=/M! D==! *^(*+17*-)3!>*+*!
(*+?2+7*.! 1-! .4(=15')*M! $%/! %*==! 54=)4+*! Z*+'3(1-<L! 7*.1'! >'3! 34((=*7*-)*.!
>1)&! T1(2?*5)'71-*! 2+! 0+2)'71-*! E4=(&')*! ?2+! FG! &24+3M! Z*+'3(1-<L! >'3!
_4'-)1?1*.!@8!EfSR9M!;>2!*^(*+17*-)3!>*+*!(*+?2+7*.!?2+!*'5&!52-.1)12-M![74!
o!*=*5)+27'C-*)15!4-1)36!;!o!;*3='M!
!



! H"#!

F"#"B$@-234A0.(+$-R?0U0/4$,0=0/-5$/8R070/H$/8$&'&()*+$*)<$

;&*!&8(2)&*313! ?2+! )&13!(+2j*5)! +*=1*3!2-!Z*+'3(1-<L!4()'O*! 1-)2!%;T3!@*1-C!-2-<

)2^15!)2!)&*!%;T3!)&*73*=Q*3M!B;;!'33'83!'+*!434'==8!(*+?2+7*.!)2!1-Q*3)1C')*!)&*!

)2^151)8! 2?! 'C*-)3! )&+24C&!7*)'@2=15! .13+4()12-M! ! P2>*Q*+6! >&*-! )&*! )2^151)8! 2?!

Z*+'3(1-! L! >'3! )*3)*.! 431-C! )&13! 7*)&2.! >1)&! HII6III! %;T3! (*+! >*==6! '-.! '3!

.*35+1@*.!@8!)&*!7'-4?'5)4+*+3!(+2)252=!$D;%%/6!)&*!5*==<'33251')*.!-'-2('+)15=*3!

'@32+@*.!')!)&*!3'7*!>'Q*=*-C)&!'3!)&*!B;;!+*'C*-)!$,WI-7/!$Z1C4+*!,M"/M!!!

!

!

!

!

;&*+*?2+*6! '-2)&*+! 7*)&2.! -**.*.! )2! @*! .*Q13*.! )2! 7*'34+*! )2^151)8! 2?! )&*3*!

-'-2('+)15=*3M!Z*+'3(1-<L!)2^151)8!>'3!7*'34+*.!)&+24C&!'!ZD%E!3)'1-1-C!(+2)252=!

$FMW/M!D--*^1-!e!@1-.3!)2!0&23(&')1.8=3*+1-*6!'!(&23(&2=1(1.!)&')!13!2-=8!?24-.!2-!

)&*! 24)*+! *^)+'5*==4='+!7*7@+'-*! =*'?=*)! '?)*+!7*7@+'-*! ?=1((1-Cn! '! &'==7'+O! 2?!

'(2()2313M! %'7()2)&*51-<)+*')*.! Z*+'3(1-<L<=2'.*.! %;T3! >*+*! 43*.! '3! (231)1Q*!

52-)+2=3! )2! .*?1-*! '-.! C')*! 24)! .*'.! '-.! '(2()2)15! 5*==3! ?+27! )&*! =1Q*! 5*==!

(2(4=')12-6!')!*'5&!Z*+'3(1-<L!1-54@')12-!52-5*-)+')12-!$Z1C4+*M!,MWD/M!D!C*-*+'=!

=1-*'+! 72.*=! 3)')13)15'=! )*3)! .*72-3)+')*.! 31C-1?15'-)! $(! o! IMIGF/! )2^151)8! >1)&!

1-5+*'31-C! Z*+'3(1-<L! .23*6! '?)*+! FG! &24+36! $Z1C4+*M! ,MWA/! '=)&24C&! )&*! '5)4'=!

'@32=4)*!)2^151)8!Q'=4*3!'+*!37'==M!!!
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! H"]!

D?)*+!>'3&1-C!2??!)&*!-'-2('+)15=*3!'-.!?4+)&*+!1-54@')12-!2?!%;T3!1-!LHI!7*.1'6!

)&*+*! 13!'!31C-1?15'-)! 1-)*+'5)12-!@*)>**-!)&*!N!2?! =1Q1-C!5*==3!'-.!)17*!'?)*+!%;T!

>'3&1-C!$(!o!IMIIUn!C*-*+'=!=1-*'+!72.*=/6!>1)&!'!)+*-.!)2!1-5+*'31-C!Q1'@1=1)8!?2+!

%;T3!2Q*+!)17*!?2+!@2)&!)+*')7*-)!C+24(3M!D=326!)&*!71-2+!)2^15!*??*5)3!2?!H7CJ7=!

Z*+'3(1-<L!>*+*!3)1==!2@3*+Q*.!'?)*+!>'3&1-C!$(ovIMIIHn!a*-*+'=13*.!=1-*'+!72.*=/!

527('+*.! )2! 4-)+*')*.! 5*==36! @4)! )&*! )+*-.! 13! ?2+! )&13! *??*5)! )2! @*! =23)! 2Q*+! )17*!

$Z1C4+*! ,MW%/M! ;+'-3?*5)12-! +*'C*-)! )+*')7*-)6! '-.! 3)'+Q')12-! &'.! '! -2! *??*5)! 2-!

5*==!Q1'@1=1)8!$Z1CM!,MW9/M!!
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$

/0123(% E,.,% % /(36*50<=>% 7:;0'07CM! %;T3! >*+*! 1-54@')*.! ?2+! FG! &24+3! >1)&!
1-5+*'31-C! .23*3! 2?! Z*+'3(1-<LM! D/! T1Q*! %9#:! $0*+%0/! ;<5*==3! >*+*! C')*.! '-.!
D--*^1-<e:! $ZR;%/6! T1Q*! $D0%58W</! 5*==! C')*3! >*+*! .*)*+71-*.! 431-C! '!
%'7()2)&*51-<)+*')*.!52-)+2=! ?2+!'==!.23*3!2?!Z*+'3(1-<L!)+*')*.!%;T3M! !A/!9*'.!
'-.! '(2()2)15! 5*==3! >*+*! 1.*-)1?1*.! '-.! )&*! (2(4=')12-! 2?! D--*^1-<e! -*C')1Q*6!
T1Q*! 5*==3! >*+*! 5'=54=')*.! '3! '! (*+5*-)'C*! 2?! )2)'=! C')*.! %9#:! 5*==3! $N! =1Q1-C!
5*==3/6! '-.! +*(*')*.! G! )17*3M! %/! %;T3! 1-54@')*.! ?2+! FG! &24+3!>1)&! '-.!>1)&24)!
H7CJ7=!Z*+'3(1-<L!>*+*!>'3&*.!$9'8!I/!'-.!54=)4+*.!?2+!'!?4+)&*+!>**OM!!;&*!N!
=1Q1-C! 5*==3! ')!9'8!H6G! '-.!W!>*+*!.*)*+71-*.! 1-!_4'.+4(=15')*M!;&13! '33'8!>'3!
(*+?2+7*.!')! )&*!3'7*! )17*!'3! $A/M!9/!%;T3!>*+*! 1-54@')*.!>1)&!Z*+'3(1-<L! 1-!
)&*! (+*3*-5*! 2?! )+'-3?*5)12-! +*'C*-)36! '-.! )&*! N! =1Q1-C! 5*==3! (23)! FG<&24+!
1-54@')12-!>'3!.*)*+71-*.!1-!.4(=15')*M!%
!

D!



! HWI!

F"#"F$@-234A0.(+$6A/3E-$04$0.4699070-./$982$/?-2=3,$3U,3/08.$/8$87762"$$

D3!Z*+'3(1-<L!4()'O*!2554++*.!'-.!2-=8!=171)*.!)2^151)8!>'3!2@3*+Q*.6!)&*!17('5)!

2?!&*')!C*-*+')12-!2-!5=*'+'-5*!2?! )'+C*)!5*==3!>'3! 1-Q*3)1C')*.M!Z1+3)6!%;T3!>*+*!

1-54@')*.!>1)&!Z*+'3(1-<L!')!H!7CJ7=!?2+!FG!&24+3!>1)&!'-.!>1)&24)!)+'-3?*5)12-!

+*'C*-)3! 1-!'-!'=)*+-')1-C!7'C-*)15! ?1*=.! ?2+!H!&24+!$Z1C4+*M!,M#!D!'-.!A/!$FMUMW/M!

%*==!.*')&!'-.!'(2()2313!7'+O*+3!>*+*!'-'=83*.!@8!ZD%E!3)'1-1-C!H!&24+!'-.!FG!

&24+3! '?)*+!7'C-*)15! ?1*=.! *^(234+*M! E0RYd<=2'.*.!%;T3!>*+*! '=32! 1-54@')*.! ?2+!

)&*! 3'7*! )17*! '-.! ')! )&*! 3'7*! )*7(*+')4+*6! @4)! >*+*! -2)! *^(23*.! )2! '-!

'=)*+-')1-C!7'C-*)15!?1*=.M!!D=326!52-)+2=3!>*+*!1-5=4.*.!>&*+*!Z*+'3(1-<L!=2'.*.!

%;T3!>*+*!1-54@')*.!')!O-2>-!)*7(*+')4+*3M!d2!31C-1?15'-)!1-5+*'3*!'-.!-2!)+*-.!

1-!5*==!.*')&!'?)*+!'=)*+-')1-C!7'C-*)15! ?1*=.!*^(234+*!524=.!@*!.*)*+71-*.!@8!F<

>'8!DdYeD6! *Q*-!'?)*+! )+'-3?*5)12-! +*'C*-)! )+*')7*-)! $Z1C4+*M!,MHIA/6!.*3(1)*! '!

FI!71-4)*! )*7(*+')4+*!(4=3*!2?!'@2Q*!GGM,!.*C+**3!@*1-C!*-24C&! )2!O1==!,IN!2?!

Z*+'3(1-<L!=2'.*.!%;T3!FG!&24+3!=')*+!$Z1C4+*!,M#%/M!

BA C

/0123(%E,#,%%&B(3A6)%6?)670:<%:9%/(36*50<=>%):68(8%!&@*,%%;T3!)+*')*.!?2+!FG!
&24+3! >1)&! H7CJ7=! D/! 1-! )&*! '@3*-5*! 2+! A/! (+*3*-5*! 2?! )+'-3?*5)12-! +*'C*-)3!
>*+*!*^(23*.!)2!'-!'=)*+-')1-C!7'C-*)15! ?1*=.! ?2+!H!&24+M!S-7'C-*)13*.! =2'.*.!
%;T!52-)+2=3!>*+*!1-5=4.*.M!;&*!N!2?!=1Q1-C!5*==3!$'3!1-!Z1C!,M]/!>'3!7*'34+*.!H!
'-.! FG! &24+3! (23)! 7'C-*)1i')12-! )2! .*)*5)! 177*.1')*! '-.! .*='8*.! 5*==! .*')&M!
0'+)3! D! '-.! A! >*+*! (*+?2+7*.! 1-! )+1(=15')*! '-.! .4(=15')*6! +*3(*5)1Q*=8M! %/!
R77*.1')*! '-.!.*='8*.! 5*==! .*')&!2?! Z*+'3(1-<L! =2'.*.!%;T3! ')! Q'+1243!O-2>-!
1-54@')12-!)*7(*+')4+*36!1-!)+1(=15')*M%
!



! HWH!

E,D%&B(3A:7B(365(270'%(<B6<'(A(<7%:9%!&@%92<'70:<%

913'((21-)1-C=86!-2)!*-24C&!&*')!>'3!C*-*+')*.!?+27!)&*3*!E0RYd!=2'.*.!%;T!?2+!

)&*+*!)2!@*!'-8!7*'34+'@=*!5*==!.*')&6!@8!)&*3*!'33'83M!R-)*+*3)1-C=86!3)4.1*3!&'Q*!

3&2>-! )&')! &8(*+)&*+715! )*7(*+')4+*3! *-&'-5*! %;T! 58)2)2^151)8! $E71)&! *)! '=M6!

H]W#6!B'5*!*)! '=M6! FIHF/!'-.! 3)174=')*!%;T! 1-)*+?*+2-<C'77'!+*=*'3*! ?+27!%;T3!

$B'5*!*)!'=M6!FIHF/6!(2331@=8! 1-!+*3(2-3*! )2!(')&2C*-<1-.45*.! ?*Q*+M! !d2)!*-24C&!

&*')!>'3! C*-*+')*.! ?2+! .1+*5)! )&*+72'@=')1Q*! 5*==! .*')&6! 32! 1)! >'3! &8(2)&*313*.!

)&')! )&*+*! 7'8! @*! *-24C&! &*')! (+2.45*.! ?+27! 1-)*+-'=13*.! %;T! '33251')*.!

Z*+'3(1-<L!)2!*-&'-5*!%;T!?4-5)12-!$Z1C4+*!,M]/M!

!

!

/0123(%E,h%S70A2)670:<%:9%!&@%92<'70:<%2*0<1%K61<(70'%/)208%TC5(37B(3A06,%
[V!*??*5)2+6!;V!;'+C*)!
!



! HWF!

F"B"%$&'&()*+$*)<$96.7/08.$04$-.?3.7-5$3/$B]_*$78=A32-5$/8$#V_*%

#"#<;%L! )+'-3.45*.! %;T3! >*+*! )*3)*.! ?2+! 1-5+*'3*.! O1==1-C! '@1=1)8! ')! GIX%M! ;&*!

ZD;DT!'33'86!'3!.*35+1@*.!@8!$E&**&8!*)!'=M6!FIIH/!>*+*!5'++1*.!24)!')!UW!'-.!GIX%!

431-C!)>2![??*5)2+V!;'+C*)!$[V;!+')123/!2?!HVH!'-.!HVF!$FM#MH!'-.!FM#MF/M!

D?)*+! =2C! )+'-3?2+71-C! )17*6! )&*! C*-*+'=13*.! =1-*'+! 72.*=! .*72-3)+')*.! '!

3)')13)15'==8! 31C-1?15'-)! 1-5+*'3*! 1-! )&*!N! 58)2)2^151)8! 2?! %;T! ')! GI6! 527('+*.! )2!

UWX%!$(!o!IMIHW/!'5+233!@2)&![V;!+')1236!'-.!58)2)2^151)8!1-5+*'3*.!>1)&!&1C&*+![V;!

+')123!$(ovIMIIH/!'-.!=2C$)17*/!$(vIMIIH/!$Z1C4+*M!,MHID/M!;&*!@1CC*3)!.1??*+*-5*!

1-!N!58)2)2^151)8!>'3!2@3*+Q*.!)2!@*!'?)*+!'!,<&24+!1-54@')12-!$Z1C4+*M!,MHID/M!;&*!

N! 58)2)2^151)8! 2?! %;T3! 1-5+*'3*.! ?+27! G#N! )2! ,WN! $-! o! #6! (! o! IMIIIU/! '?)*+! ,!

&24+3!2?!1-54@')12-!$Z1C4+*!,MHIA/M!;&*!1-5+*'3*.!58)2)2^151)8!')!GIX%!>'3!-2)!.4*!

)2!.1+*5)!&*')!1-.45*.!)'+C*)!5*==!.*')&!$Z1C4+*!,MHI%/!@*5'43*!;F!5*==3!1-54@')*.!

')!@2)&!'33'8!)*7(*+')4+*3!>*+*!3171='+=8!Q1'@=*M!

F"B"!$@-234A0.(+$6A/3E-$.-D3/01-,H$0=A37/4$&'&()*+$*)<$E0,,0.D$3U0,0/H"!

D3!%;T3!@*))*+!)'+C*)*.!'-)1C*-!*^(+*331-C!5*==3!')!GIX%6!1)!>'3!&8(2)&*313*.!)&')!

&*')!C*-*+')*.!?+27!Z*+'3(1-<L!=25'=13*.!1-)*+-'==8!1-!%;T3!524=.!@*!34??151*-)!)2!

1-5+*'3*!)&*1+!O1==1-C!'@1=1)8M!Z1+3)6!)&*!17('5)!2?!Z*+'3(1-<L!=2'.1-C!2-!-')4+'=!%;T!

O1==1-C!'@1=1)8!>'3!1-Q*3)1C')*.!$FM#MU/M! !;&*!O1==1-C!'@1=1)8!2?!%;T3!.*5+*'3*.!@8!,<

HIN!2-!'..1)12-!2?!)&*!=2>*3)!52-5*-)+')12-!$IMH!7CJ7=/!2?!Z*+'3(1-<L!'5+233!'==!

[V;! +')123! )*3)*.6! '-.! )&*-! 2-=8! 72.*3)=8! .*5+*'3*.! 2-! '..1)12-! 2?! 72+*!

-'-2('+)15=*3!$Z1C4+*!,MHHD/M!!
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/0123(% E,PQ% &(A5(36723(=8(5(<86<7% !&@% 'C7:7:;0'07C,%D/! ;>2! 1-.*(*-.*-)!
ZD;DT!O1==1-C!'33'83!>*+*!(*+?2+7*.!'-.!'-'=83*.!2Q*+!)17*!431-C!EgTd;eD;T<
(4=3*.!;F!5*==3!'3! )'+C*)3!'-.!#"#<;%L!%;T3!'3!*??*5)2+3!')!'!HVH!$H/!2+!HVF!$F/!
[??*5)2+V!;'+C*)!+')126!*1)&*+!')!UW!2+!GIX%M!9*5+*'3*3!1-!)&*!(*()1.*<(4=3*.!%ZE[:!
5*==!(2(4=')12-!$ZR;%/!>*+*!7*'34+*.6!'3!'!(*+5*-)'C*!2?!)&*!52-)+2=!(4=3*.!5*==!
(2(4=')12-6!>&*+*!-2!%;T3!>*+*!'..*.!$N!58)2)2^151)8!'3!'!N!2?!52-)+2=/M!A/!N!
58)2)2^151)8! $'3! '! N! 2?! 52-)+2=/! 431-C! HI<WB! ETgd;eD;T! (4=3*.! ;F! 5*==3! >'3!
.*)*+71-*.!'?)*+!'!,<&24+! 1-54@')12-!'3!'@2Q*6!>1)&!#!+*(=15')*3!')!UW!2+!GIX%M!
$%/!;&*!(*+5*-)'C*!=1Q1-C!;F!5*==3!>1)&!-2!%;T!'..1)12-M%
!



! HWG!

;&*! C*-*+'=13*.! =1-*'+! 72.*=! .*72-3)+')*.! '! 31C-1?15'-)! .*5+*'3*! 1-! %;T!

58)2)2^151)8! 2-! 1-5+*'31-C! -'-2('+)15=*! 52-5*-)+')12-! $=2CHI$Z*+'3(1-<L!

52-5*-)+')12-!:!IMIIH//6!'5+233!'==![V;!+')123!$(!o!IMIIW/M!!%;T3!=2'.*.!?2+!FG!&24+3!

>1)&!H7CJ7=!Z*+'3(1-<L!>*+*!)&*-!)*3)*.!?2+!)&*1+!'@1=1)8!)2!O1==!(*()1.*!(4=3*.!;F!

5*==3! ')! .1??*+*-)! ETgd;eD;T! (*()1.*! 52-5*-)+')12-36! '-.! [%,I! Q'=4*3! >*+*!

5'=54=')*.M! !;&*+*!>'3! =*33! )&'-!'! =2C!.1??*+*-5*! 1-!O1==1-C!'@1=1)8!@*)>**-! =2'.*.!

'-.! 4-=2'.*.! %;T36! >1)&! +*3(*5)1Q*! [%,I! Q'=4*3! 2?! HMUG^HI<#B! '-.! FM,]^HI<]B!

$Z1C4+*! ,MHHA/M! ;&*! C*-*+'=13*.! =1-*'+! 72.*=! 3&2>*.! Z*+'3(1-<L! 31C-1?15'-)=8!

.*5+*'3*.!%;T!O1==1-C!'@1=1)8!'5+233!'==!(*()1.*!52-5*-)+')12-3!$(!o!IMIF#/!'?)*+!)&*!

N! 58)2)2^151)8! .')'! >'3! )+'-3?2+7*.! 431-C! )&*! ?2==2>1-C! *_4')12-! $=2C1)$,! :! N!

58)2)2^151)8/JHII//M!

!

!

/0123(%E,PP,%IA56'7%:9%SYIVF%73(67A(<7%:9%!&@*%6<8%7B(03%H0))0<1%6?0)07C,%D/!
;>2! 1-.*(*-.*-)! ZD;DT! '33'83! >*+*! (*+?2+7*.! 431-C! %;T3! (+*<)+*')*.! >1)&!
Q'+1243!52-5*-)+')12-3!2?!Z*+'3(1-<L!?2+!FG!&24+3!')!Q'+1243![V;!+')123M!A/!;>2!
1-.*(*-.*-)! ZD;DT! '33'83! >*+*! (*+?2+7*.! 431-C! %;T3! )+*')*.! ?2+! FG&+! >1)&!
H7CJ7=!Z*+'3(1-<L!')!Q'+1243!52-5*-)+')12-3!2?!ETgd;eD;T!(*()1.*!(4=3*.!;F!
5*==3M!D==!ZD;DT!'33'83!>*+*!1-54@')*.!2Q*+-1C&)M%
!



! HW,!

F"B"#$&'&()*+$*)<$96.7/08.$04$.8/$-.?3.7-5$UH$/?-2=8/?-23AH$

Z1-'==86!)&*!17('5)!2?!&*')!C*-*+')12-!1-31.*!%;T!>'3!'33'8*.M!ZD;DT!'33'83!431-C!

Z*+'3(1-<L!=2'.*.!'-.!4-=2'.*.!%;T3!>*+*!(*+?2+7*.!.4+1-C!,<&24+!*^(234+*3!)2!

'-! '=)*+-')1-C! 7'C-*)15! ?1*=.! $FM#MG/M! ! ;&*! *^(*+17*-)3! >*+*! (*+?2+7*.! 1-!

.4(=15')*6! '-.! >*+*! 52-)+2==*.! >1)&! 1.*-)15'=! ZD;DT! '33'836! -2)! *^(23*.! )2! )&*!

7'C-*)15!?1*=.6!@4)!1-54@')*.!')!)&*!3'7*!@')&!)*7(*+')4+*!2?!UWX%M!D!.*5+*'3*!1-!

O1==1-C!'@1=1)8!>'3!3**-!2-!-'-2('+)15=*!'..1)12-n!&2>*Q*+6!-2!31C-1?15'-)!1-5+*'3*!

1-!O1==1-C!'@1=1)8!2?!=2'.*.!7'C-*)13*.!5*==3!Q*+343!=2'.*.!4-<7'C-*)13*.!5*==3!>'3!

2@3*+Q*.! @8! F! >'8! DdYeD! $Z1C4+*M! ,MHF/M! ;&*+*?2+*6! -2)! *-24C&! &*')! >'3!

C*-*+')*.!@8!)&*!5*==<'33251')*.!Z*+'3(1-<L!)2!17('5)!2-!%;T!58)2)2^151)86!'3!3**-!

'@2Q*M!!!

!

!

!

!

!

!

!

!

!

!

/0123(% E,P+,% % I<*2990'0(<7% B(67% 0*% 1(<(367(8% 0<*08(% #O#=&!>=736<*82'(8%
!&@*%9:3%(<B6<'(A(<7%:9%'C7:7:;0'07CM!ZD;DT!'33'83!>*+*!(*+?2+7*.!431-C!
%;T3!*1)&*+!(+*<)+*')*.!>1)&!H7CJ7T!Z*+'3(1-<L!2+!=*?)!4-)+*')*.M!%;T3!>*+*!
1-54@')*.!')!'!HVH![V;!+')12!>1)&!HI<WB!ETgd;eD;T<)+*')*.!;F!5*==3!>1)&!2+!
>1)&24)!'=)*+-')1-C!7'C-*)15! ?1*=.!*^(234+*!?2+!,!&24+3M! !;&*!N!58)2)2^151)8!
2?! %;T3! $'3! '!N! 2?! 52-)+2=/!>'3! 5'=54=')*.! '3! @*?2+*M! D==! *^(*+17*-)3!>*+*!
(*+?2+7*.!1-!.4(=15')*M!
!



! HW"!

E,E%"0*'2**0:<%

;&*! +2=*! 2?! E0RYdE! '-.! 7'C-*)15! &8(*+)&*+71'! '+*! *^51)1-C! (2)*-)1'=! -*>!

)&*+'(*4)15! '-.! .1'C-23)15! 5=1-15'=! '((=15')12-3! 2?! -'-2('+)15=*! )*5&-2=2C8M! ;2!

.')*6!)&13!&'3!@**-!?2543*.!2-!5'-5*+6!@4)!)&13!)*5&-2=2C8!&'3!-2>!@**-!'((=1*.!)2!

'-!1-?*5)1243!.13*'3*6!PRe<H!1-?*5)12-M!!

e1+'=! kO15Oc! 431-C! '-)1<=')*-58! 'C*-)3! .2*3! -2)! -*5*33'+1=8! =*'.! )2! .*')&! 2?! )&*!

1-?*5)*.!5*==!$E&'-6!9*-C!*)!'=M!FIHF/M!;&13!7'8!&'Q*!@**-!@*5'43*!)&*!(')1*-)!%;T3!

>*+*!.*?*5)1Q*!$+*Q1*>*.!1-!$b&*++8!FIHH//!2+!%;T!+*3(2-3*3!&'.!.*5=1-*.!.4*!)2!

'! ='5O! 2?! 'Q'1='@=*! '-)1C*-! '?)*+! =2-C! )*+7! PDDL;! $%'3'ii'6! A*))3! *)! '=M! FIIH/M!

d2Q*=!7*)&2.3!'+*!)&43!@*1-C!)+1'==*.!)2!*-&'-5*!)'+C*)1-C!'-.!5=*'+'-5*!2?!PRe<H<

1-?*5)*.!5*==3!(+*!'-.!(23)!Q1+'=!+*'5)1Q')12-6! ?2+!*^'7(=*!431-C!)&*! 1774-2)2^1-!

U@U<0[U#!$9*-)2-!*)!'=M6!FIHG/M!

E0RYd!)*5&-2=2C8!>'3!'((=1*.!1-!'!(+22?<2?<52-5*()!3)4.8!)2!'33*33!>&*)&*+!BZP!

524=.!*-&'-5*!PRe<H<3(*51?15!;!5*==!?4-5)12-M!;>2!&8(2)&*3*3!?2+!*-&'-51-C!;!5*==!

?4-5)12-!@8!)&*+72)&*+'(8!>*+*!)*3)*.M!Z1+3)=86!)&*+72)&*+'(8!71C&)!1-5+*'3*!)&*!

)*7(*+')4+*! 2?! )&*! %;T! '-.! 1)3! @24-.! )'+C*)! 5*==! )2! .1+*5)=8! 1-.45*! 5*==! .*')&M!

E*52-.=86!+'131-C!)&*!)*7(*+')4+*!2?!%;T3!)2!)&*!*_41Q'=*-)!2?!(&8312=2C15'=!?*Q*+!

$GIX%/!7'8! 1-5+*'3*! ?4-5)12-! '-.! 58)2)2^151)8M! d'-2('+)15=*! )2^151)86! 4()'O*! '-.!

*??*5)! 2?! 5*==! ?4-5)12-! 13! -2)! >*==! 5&'+'5)*+13*.! ?2+! %;T3M! R-! '..1)12-6! 3*-31)1Q*!

7*)&2.3!1-Q*3)1C')1-C!Z*+'3(1-<L!)2^151)86!4()'O*!'-.!*??*5)!2-!5*==!?4-5)12-!>*+*!

)*3)*.M!!



! HWW!

0+*Q1243! 3)4.1*3! &'Q*! 3&2>-!%;T3! '+*! (*+71331Q*! ?2+! E0RYd!4()'O*6! @4)! ?2+! )&*!

(4+(23*!2?!;<5*==!)+'5O1-C!)&+24C&!)&*!@2.8!@8!B'C-*)15!L*32-'-5*!R7'C1-C!$BLR/!

$A**+!*)!'=M6!FII#6!K1+5&*+!*)!'=M6!FIIU/!'-.!)'+C*)*.!%;T!7*.1')*.!)&*+72)&*+'(8!

1-! 7*='-27'! $R1.'! *)! '=M6! FII#/M! EfSR9! >'3! 5&23*-! '3! '! 7*)&2.! ?2+! Z*+'3(1-<L!

_4'-)1?15')12-M! R)! &'3! '.Q'-)'C*3! 2Q*+! 2)&*+! 1+2-! _4'-)1?15')12-!7*)&2.3! 345&! '3!

1-.45)1Q*!524(=*.!(='37'!')2715!'@32+()12-!3(*5)+2352(8!'-.!')2715!'@32+()12-!

3(*5)+2352(8! $B')43i*>3O1! *)! '=M6! FII,/6! >&15&! (2)*-)1'==8! 2Q*+*3)17')*! 1+2-!

=*Q*=3! @8! -2)! .135+171-')1-C! @*)>**-! -2-<('+'7'C-*)15! '-.! ('+'7'C-*)15! 1+2-M!

D..1)12-'==86! 1+2-! 52-5*-)+')12-3! '+*! 5'=54=')*.! 1-.1+*5)=8! 1-! )&*! 52=2+17*)+15!

02)'33147!;&1258'-')*!7*)&2.! $R1.'! *)! '=M6! FII#/! '-.! )&13!7*)&2.! '3347*3! )&')!

?4==!2^1.')12-!2+!+*.45)12-!2?!)&*!3'7(=*!2554+3M!!

D! 52-5*-)+')12-! 2?! ,U! (CJ5*==! $Z1C4+*! ,M,%/! >'3! 7*'34+*.! 1-! )&13! 3)4.86! (23)!

3)'+Q')12-!'-.!2-!(+2)'71-*!34=(&')*!)+*')7*-)6!'!&1C&*+!Q'=4*!)&'-!)&')!2@3*+Q*.!

@8!$A**+!*)!'=M6!FII#/6!@4)!3171='+!1-!3)4.1*3!431-C!L*32Q13)!'-'=2C4*3!1-!2)&*+!5*==!

)8(*3! $B*)i! *)! '=M6! FIIG6!B'1='-.*+! *)! '=M6! FII#6! g*&! *)! '=M6! FIHI/M! D! =171)')12-! 2?!

T1(2?*5)'71-*!13!)&')!1)!13!-2)!=15*-3*.!?2+!43*!./%B.BC6!&2>*Q*+!0+2)'71-*!E4=(&')*!

13!Z9D!'((+2Q*.! ?2+!43*! 1-!Q1Q26!'-.!7'8!@*!43*?4=! 1-! ?4)4+*!3)4.1*3!>&*+*!&1C&!

5*==4='+!E0RYd!4()'O*!13!5+451'=M!!

R-!)&13!3)4.86!Z*+'3(1-<L!@24-.!)2!%;T3!*^)+'5*==4='+=8!$Z1C4+*3!,MU!'-.!,M,A/M!;&13!

13! '-! 1334*! )&')!7'8! -2)! &'Q*! @**-! '..+*33*.! 1-! (+*Q1243! 3)4.1*3M! ;&436! ?2+! )&*!

(4+(23*3!2?!)&13!3)4.86!EfSR9!.*)*5)*.!5*==<'33251')*.!Z*+'3(1-<LM!



! HW#!

d2!L*32Q13)!)2^151)8!)2!%;T3!>'3!.*35+1@*.!431-C!)&*!)+8('-!@=4*!'33'8!$A**+!*)!'=M6!

FII#/! @4)! ,N! )2^151)8! $(oIMIGF/!>'3! 2@3*+Q*.! ')! H!7CJ7=! Z*+'3(1-<L! $Z1C4+*3!

,MWD!'-.!A/M!;&*!5'+@2^8.*^)+'-!52')!2?!L*32Q13)! 13!.*C+'.*.!1-!'51.15! =832327'=!

5*==4='+! 527('+)7*-)3! '-.! )&13! 7'8! =*'.! )2! +*'5)1Q*! 2^8C*-! 3(*51*3! $LYE/!

C*-*+')12-! @8! )&*! Z*-)2-! +*'5)12-! $T4-2Q! *)! '=M6! FIHI/M! LYE! 5'43*! =1(1.!

(*+2^1.')12-! '-.! 9dD! .'7'C*! $g'-C! *)! '=M6! FIHI6! E2*-*-! *)! '=M6! FIHI/M! ;2^151)8!

524=.!'=32!&'Q*!@**-!5'43*!@8!Z*++2()2313!$91^2-!*)!'=M6!FIHF/M!

;&*!*??*5)!2?!-'-2('+)15=*!4()'O*!2-!%;T!O1==1-C!'@1=1)8!13!(22+=8!5&'+'5)*+13*.M!RZd<

C'77'!3*5+*)12-![TRED3!(+*Q1243=8!43*.!?2+!)&13!(4+(23*!$R1.'!*)!'=M6!FII#/!.2!-2)!

.1+*5)=8! 7*'34+*! %;T! O1==1-C! '@1=1)86! '-.! 5&+27147! +*=*'3*! '33'83! $A**+! *)! '=M6!

FII#6! K1+5&*+! *)! '=M6! FIIU/! &'Q*! '! -47@*+! 2?! .13'.Q'-)'C*36! 1-5=4.1-C! '! &1C&!

3(2-)'-*243!=*'O'C*!+')*6!*??*5)!2?!,H%+!2-!)&*!*??*5)2+!5*==!(2(4=')12-6!)&*!?'5)!)&')!

5*+)'1-! 5*==! )8(*3! 5'--2)! @*! ='@*==*.! (+2(*+=86! 1-3*-31)1Q1)8! '-.! 3'?*)8! 1334*3!

'33251')*.!>1)&!)&*!43*!2?!C'77'!+'.1')12-!$5'Q*')3!3477'+13*.!1-!$E&**&8!*)!'=M6!

FIIH//M!!

S31-C! )&*! ZD;DT! '33'86! %;T! O1==1-C! '@1=1)8! .*5+*'3*.! 2-! Z*+'3(1-<L! 1-54@')12-!

$Z1C4+*! ,MHH/M! ;&13! 524=.! (2)*-)1'==8! @*! *^(='1-*.! @8! *^)+'5*==4='+=8! @24-.!

-'-2('+)15=*! 527(=*^*3! 2-! )&*! %;T! 5*==! 34+?'5*! @=25O1-C! @1-.1-C! 1-)*+'5)12-3!

@*)>**-!(*()1.*!(+*3*-)1-C!;F!5*==3!'-.!)&*!#"#<;%L6!Z*+'3(1-<L!=25')*.!1-!=8)15!

C+'-4=*3! 1-)*+?*+1-C! 2+! (2132-1-C! 58)2=8)15! *-i87*36! 2+! =2>! =*Q*=! Z*+'3(1-<L!

)2^151)8! 2?! %;T36! (+*347'@=8! >1)&! )&*! =2>*3)! .23*! 2?! Z*+'3(1-<L! &'Q1-C! )&*!

C+*')*3)! 17('5)!2-!-')4+'=!O1==1-C!'@1=1)8M!;&13!>24=.!@*!1-)*+*3)1-C!)2! 1-Q*3)1C')*!

1-!?4)4+*!>2+OM!



! HW]!

[%,I! Q'=4*3! ?2+! Z*+'3(1-<L! =2'.*.! $HMUG^HI#B/! '-.! 4-=2'.*.! $FM,]^HI]B/! %;T3!

>*+*! *3)'@=13&*.! ?2+! )&*! ?1+3)! )17*M! 0+*Q1243=86! -2! 31C-1?15'-)! .1??*+*-5*3! 1-! %;T!

O1==1-C!'@1=1)8!@*)>**-!=2'.*.!'-.!4-=2'.*.!%;T3!>*+*!.*35+1@*.6!@4)!)&13!524=.!@*!

.4*! )2!745&! =2>*+! 52-5*-)+')12-3! 2?! .1??*+*-)! E0RYd3! 2+! =*33! 3*-31)1Q*!7*)&2.3!

@*1-C! *7(=28*.! ?2+! .*)*5)12-! $A**+! *)! '=M6! FII#6! K1+5&*+! *)! '=M6! FIIU6! R1.'! *)! '=M6!

FII#/M!!!

9*3(1)*! 1)! -2)! @*1-C! -*5*33'+8! ?2+! )&*! Z*+'3(1-<L<=2'.*.! %;T3! )2! +*)'1-! -')1Q*!

O1==1-C! ?4-5)12-! 1-! )&13! 3)4.86! 327*! +*)*-)12-! 2?! %;T! &271-C!71C&)! @*! .*31+'@=*M!!

0+*Q1243! 3)4.1*3! &'Q*! 3&2>-! )&+24C&!BLR! 35'--1-C! )&')! E0RYd! ='@*==*.! 5'-5*+<

3(*51?15!%;T3!)+'??15!)2!)4724+36!'-.!'+*!.1??*+*-)1'==8!)'+C*)*.!2-!+*(*')!1-j*5)12-!

$K1+5&*+! *)! '=M6! FIIU/M! ! D4)21774-*! =87(&258)*3! =2'.*.! >1)&! E0RYd! >*+*! '=32!

3&2>-!)2!=25')*!)2!)&*!@*)'<13=*)!5*==3!2?!)&*!('-5+*'3!1-!.1'@*)15!dY9!715*!$B22+*!

*)!'=M6!FIIF/M!!;&13!34CC*3)3!)&')!327*!%;T!&271-C!?4-5)12-3!'+*!+*)'1-*.!2-!E0RYd!

)+*')7*-)!'=)&24C&!)&13!>'3!-2)!'..+*33*.!1-!)&13!5&'()*+M!

R-5+*'3*.! 5=*'+'-5*! 2?! )'+C*)! 5*==3! >'3! -2)! .*72-3)+')*.! 431-C! %;T<7*.1')*.!

)&*+72)&*+'(8! $Z1C4+*3! ,M#! '-.! ,MHF/M! 9*3(1)*! )&136! )*7(*+')4+*3! 2?! '@2Q*! GGM,!

.*C+**3! ?2+!FI!71-4)*3!>*+*! *-24C&! )2!O1==! ,IN!2?! Z*+'3(1-<L! =2'.*.!%;T3! '-.!

%;T3!>*+*!72+*!58)2)2^15!1-!O1==1-C!'33'83!(*+?2+7*.!')!GIX%!$Z1C4+*!,M#%/M!P*')!

1-! )&*! 52-)*^)! 2?! )&*! 5&'()*+! 524=.! )&43! @*! )&*+'(*4)156! &2>*Q*+! .*3(1)*!

)+'-3?*5)12-! +*'C*-)! )+*')7*-)! '-.! 4()'O*! 2()1713')12-6! 1-34??151*-)! Z*+'3(1-<L!

743)! &'Q*! @**-! *-C4=?*.! (*+! %;T! )2! 5'43*! 5*==! .*')&6! 2+! '.*_4')*!

)&*+72)&*+'(*4)15! *-&'-5*7*-)! 2?! %;T! ?4-5)12-! 431-C! )&*! BD%P! '=)*+-')1-C!

7'C-*)15! ?1*=.! 383)*7M! Z4)4+*! >2+O! 1-Q2=Q1-C! )&*! 2()1713')12-! 2?! 4()'O*!



! H#I!

52-.1)12-3!?2+!5=1-15'==8!'Q'1='@=*!E0RYd3!7'8!(+2Q*!43*?4=!)2!?4==8!4-.*+3)'-.!)&*!

+2=*!2?!)&*+72)&*+'(8!2-!%;T!?4-5)12-M!!

E1-5*! '! +*5*-)! (4@=15')12-! .*72-3)+')*3! &8(*+)&*+71'! )2! 1-5+*'3*! PRe<H!

+*(=15')12-6! '-8! ?4)4+*! *^(*+17*-)3! '33*331-C! )&*! )&*+72)&*+'(*4)15! *??*5)3! 2?!

-'-2('+)15=*3! 1-! )'+C*)1-C! 2?! PRe<H! 1-?*5)*.! 5*==3! 743)! @*! (*+?2+7*.! 1-! )&*!

(+*3*-5*!2?!PDDL;! $L2*35&! *)! '=M6! FIHF/M!P2>*Q*+! )&13! 3)4.8!.1.!-2)! '33*33! )&*!

(2)*-)1'==8! @*-*?151'=! *??*5)! 2?! )&*+72)&*+'(8! )2! 1-5+*'3*! %;T! O1==1-C! 2?! PRe<H!

'-)1C*-!(+*3*-)1-C!5*==3M!

D! +*5*-)=8! (4@=13&*.! ?=42+*35*-5*<@'3*.! )*5&-2=2C8! ?2+! 7*'34+1-C! 1-)+'5*==4='+!

)*7(*+')4+*!524=.!@*!43*?4=! 1-!*Q'=4')1-C!&2>!745&!72+*!Z*+'3(1-<L!(*+!5*==! 13!

-**.*.! )2!'5&1*Q*! )&*! )&*+72)&*+'(*4)15! )*7(*+')4+*36!&2>!)&*!&*')!(*-*)+')*3!

)&+24C&!)&*!5*==!7*7@+'-*!'-.!1?!1)!13!*Q*-=8!.13)+1@4)*.!'5+233!)&*!5*==!$YO'@*!*)!

'=M6!FIHF/M!L*5*-)!.')'!34CC*3)!)&')!5*==!585=*!3)'C*!'-.!5*==!.*-31)8!'+*!17(2+)'-)!

?2+! 7'^17131-C! -'-2('+)15=*! 4()'O*! $K17! *)! '=M6! FIHH/M! ! D=)&24C&! %;T3! >*+*!

)+*')*.!>1)&!Z*+'3(1-<L!')!)&*!3'7*!5*==!52-5*-)+')12-36!'-.!%;T3!>*+*!3(=1)!HVH!FG!

&24+3! @*?2+*! )+*')7*-)6! )&*! '@2Q*! 1334*3! >*+*! -2)! 3(*51?15'==8! '..+*33*.6! '-.!

524=.! '5524-)! ?2+! '-8! .13('+1)8! 1-! +*(*')! EfSR9! 4()'O*! +*34=)3M! P2>*Q*+6! 1)! 13!

4-=1O*=8!)&')!)&*3*!?'5)2+3!>24=.!5'43*!34??151*-)!1-5+*'3*.!E0RYd!4()'O*!?2+!)&*+*!

)2!@*!'!)&*+72)&*+'(*4)15!*??*5)!'-.!*-&'-5*7*-)!2?!%;T!?4-5)12-M!!

B'C-*)15! L*32-'-5*! R7'C1-C! $BLR/! &'3! .*)*5)*.! )&*!71C+')12-! 2?! E0RYd<=2'.*.!

7*='-27'<3(*51?15!%;T3!)2!)4724+3!')!'!+*32=4)12-!2?!U!5*==3!(*+!Q2^*=! 1-!715*! ./%

B.BC! $K1+5&*+! *)! '=M6! FIIU/! '-.! )+'??15O1-C! 2?! .*-.+1)15! 5*==3! )2! 7*='-27'3! 1-!



! H#H!

(')1*-)3! $.*! e+1*3! *)! '=M6! FII,6! K1+5&*+! *)! '=M6! FIIU/M! D-)1<=')*-58! .+4C3! 345&! '3!

EDPD!5'-!+*<*^(+*33!=')*-)!PRe<H!?+27!PDDL;<)+*')*.!(')1*-)!5*==3!$%2-)+*+'3!*)!

'=M6! FII]6! D+5&1-! *)! '=M6! FII]/M! ! D33471-C! Q1+'=! '-)1C*-3! '+*! *^(+*33*.! '?)*+!

)+*')7*-)6!1)!7'8!@*!(2331@=*!)2!43*!E0RYd!=2'.*.!PRe<H<3(*51?15!%;T3!)2!1.*-)1?8!

)&*!*=431Q*!'-.!745&!.*@')*.!=25')12-!2?!)&*!=')*-)!PRe<H!Q1+'=!+*3*+Q21+M!

R-!3477'+86!PRe<H<3(*51?15!58)2)2^15!;!5*==3!>1==!@1-.!)2!'-.!)'O*!4(!E0RYd36!'-.!

)&13!.2*3!'??*5)!5*==!?4-5)12-!'-.!5*==!.*')&M!PRe<H<3(*51?15!%;T!O1==!72+*!*??151*-)=8!

')! &1C&*+! )*7(*+')4+*36! *_41Q'=*-)! )2! )&23*! 1-.45*! @8! '! ?*Q*+M! P2>*Q*+6! 1-! )&13!

3)4.86!E0RYd<'33251')*.!5*==!.*')&!)&+24C&!)&*+72)&*+'(8!>'3!-2)!'5&1*Q*.M!!

D3! E0RYd! 4()'O*! '-.! 1-54@')12-! 7*)&2.3! '+*! 17(+2Q*.6! E0RYd3! >1)&! 34(*+12+!

4()'O*!(+2?1=*3!'-.!&1C&*+!&*')1-C!5'('@1=1)1*3!'+*!.*Q*=2(*.6!'-.!)&*!3)+*-C)&!2?!

)&*!'((=1*.!'=)*+-')1-C!7'C-*)15!?1*=.!13!1-5+*'3*.6!E0RYd!%;T!)&*+72)&*+'(8!7'8!

&'Q*!31C-1?15'-)!(2)*-)1'=!)2!*-&'-5*!%;T!?4-5)12-!'-.!'5)!'3!'-!'.j4-5)1Q*!)&*+'(8!

1-! @2)&! )&*! 17'C1-C! '-.! )'+C*)1-C! 2?! =')*-)=8! PRe<H<1-?*5)*.! 5*==3! 1-! ?4)4+*!

*+'.15')12-!3)+')*C1*3M!!

!

!

!

!

!



! H#F!

O,%Y:7(<706)%9:3%#O#=&!>%736<*82'(8%!&@%7:%')(63%

7B(%)67(<7%TIU=P%3(*(3G:03,%

O,P%I<73:82'70:<%

'"%"%$`W07E$3.5$W0,,a$?HA8/?-404$46==32H$

a'C!(*()1.*!'-.!RT<F!3)174=')12-!2?!%;T!*-'@=*.!O1==1-C!2?!+*'5)1Q')*.!=')*-)!PRe<H!

$E&'-!*)!'=M6!FIHF/6!34CC*3)1-C!'!72.1?1*.!1774-*!+*3(2-3*!524=.!5=*'+!+*'5)1Q')*.!

=')*-)!5*==3M!;&*!(2)*-)1'=!+2=*!2?!%;T!1-!*+'.15')12-!*??2+)3!13!3)+*-C)&*-*.!@8!)&*!

2@3*+Q')12-!)&')!*=1)*!52-)+2==*+3!$[%3/!&'+@2+!3)+2-C!%;T!+*3(2-3*3!$02+15&13!'-.!

K'4?7'--6!FIHH6!;&*i*!*)!'=M6!FIHH/!'-.!&'Q*!=2>!PRe<H!1-)*C+')12-!=*Q*=3!$a+'?!*)!

'=M6!FIHH/M!!!

E)4.1*3! =22O1-C! ')! a'C! (*()1.*! 3)174=')12-! '-.! Q'551-*! @223)1-C! 2?! )&*! ;! 5*==!

+*3(2-3*! '3! '-! *+'.15')12-! 3)+')*C8! '+*! 2-C21-CM! D=)&24C&! )&*! @+*'.)&! 2?! %;T!

+*3(2-3*3!'-.!(2=8?4-5)12-'=1)8!>*+*!1-5+*'3*.!)&+24C&!'.71-13)+')12-!2?!'-!PRe<

H! 9dD! Q'551-*! $52.1-C! ?2+! [-Q! z%='.*! D6! A! '-.! %{6! 02=6! d*?! '-.! a'C! z%='.*! A{!

?2==2>*.!@8!'-!+*(=15')12-!.*?151*-)!'.*-2Q1+'=!@223)!52-)'1-1-C!'==!'-)1C*-3!*^5*()!

d*?/!)&*!?+*_4*-58!2?! =')*-)=8! 1-?*5)*.!5*==3!.1.!-2)!5&'-C*!$%'3'ii'!*)!'=M6!FIHU/M!

;&*!)&*+'(*4)15!PRe<H!LdD!Q'551-*!DaE<IIG!17(+2Q*.!)&*!PRe<H<3(*51?15!1774-*!

+*3(2-3*! '-.! +*.45*.! )&*! Q1+'=! =2'.! 3*)! (21-)! >1)&! F,N! 2?! (')1*-)3! *^&1@1)1-C!

.*5+*'3*.! 1-)*C+')*.! PRe<H! 9dD! =*Q*=3! $l*-'@1'-! *)! '=M6! FIHU/M! ! D=326! 1-5+*'3*.!

O1==1-C!2?!PRe<H!LdD!*^(+*331-C!5*==3!)&')!>*+*!-2)!5=*'+*.!@8!PDDL;!1-!)&*!@2-*!

7'++2>6!=1Q*+!'-.!)&8743!$AT;/!7243*!72.*=!>'3!2@3*+Q*.!@8!52<)+*')7*-)!>1)&!



! H#U!

1774-2)2^1-! U@U<0[U#! $9*-)2-! *)! '=M6! FIHG/6! >&15&! )'+C*)3! )&*! 52-3*+Q*.! %9G!

@1-.1-C!31)*!2-!C(HFIM!!

P'+-*331-C! )&*! %;T! +*3(2-3*! )2! 5=*'+! )&*! +*3*+Q21+! 13! .1+*5)=8! )1*.! )2! >&15&!

1-?*5)*.! 5*==3! 5'-! @*! )'+C*)*.M! ;&13! )'+C*)! +'-C*! 7'8! @*! ='+C*+! )&'-! (+*Q1243=8!

*3)17')*.6!'3!'!(2(4=')12-!2?!=')*-)!ka0Lc!5*==3!(+2.45*.!(FG!1-!'!(+17'+8!=')*-58!

72.*=!$0'5*6!a+'?!*)!'=M!FIHF/!'-.!>*+*!.*)*5)*.!1-!=2>!-47@*+3!./%B.BC!1-!PDDL;<

34((+*33*.!(')1*-)3!$a+'?!*)!'=M6!FIHU/M!D=32!a0L!5*==3!>*+*!)'+C*)*.!@8!'4)2=2C243!

%;T!?+27![%3!$a+'?!*)!'=M6!FIHU/M!;&13!34((2+)3![%3!&'Q1-C!=2>*+!+*3*+Q21+!=*Q*=36!

'3! )&*1+! %;T3! 7'8! 72+*! *??*5)1Q*=8! 5=*'+! '! (2+)12-! 2?! )&*! +*3*+Q21+! $a+'?! *)! '=M6!

FIHH/M! !;2C*)&*+6! )&13! *Q1.*-5*! 34CC*3)3! *??*5)1Q*!%;T! 5'-! 5=*'+! =')*-)! 5*==3! '?)*+!

Q1+'=!+*'5)1Q')12-!'-.!'!(2+)12-!2?!)&*!+*3*+Q21+!>1)&24)!+*'5)1Q')12-M!!

D3!'!(+22?!2?!(+1-51(=*!2?!'-!*??*5)1Q*!1774-*!+*3(2-3*!5=*'+1-C!=')*-)!5*==36!#"#<

;%L!)+'-3.45*.!%;T!>*+*!*7(=28*.M!;&13!;%L!>'3!43*.!)2!)'+C*)!PRe<H<1-?*5)*.!

5*==3!+[%B.BC%$e'+*='<L2&*-'!*)!'=M6!FII#/!'-.!./%B.BC!1-!'!5=1-15'=!)+1'=!d%;II]]HFFG!

'33*331-C!3'?*)8!'-.!)2=*+'@1=1)8!2?!#"#<;%L!)+'-3.45*.!%;T3!1-?43*.!1-)2!PTD<DF!

(231)1Q*!(')1*-)3!>1)&!PRe<H!$%=1-15'=;+1'=3MC2Q6!FIHG/M!!!

P2>*Q*+6!1)!+*7'1-3!4-O-2>-!1?6!3171='+=8!)2![%!%;T6!&1C&!'??1-1)8!;%L!)+'-3.45*.!

%;T! 5'-! '=32! )'+C*)! )&*! =')*-)! PRe<H! +*3*+Q21+M! R?! *??*5)1Q*6! %;T! )+'-3.45*.!>1)&!

&1C&!'??1-1)8!;%L3!'C'1-3)!52-3*+Q*.!Q1+'=!*(1)2(*3!524=.!@*! 1-?43*.!1-)2!(')1*-)3!

'?)*+! '-)1<=')*-58! 'C*-)! )+*')7*-)! )2! *-&'-5*! )&*! O1==1-C! 2?! '-)1C*-15! =')*-)=8!

1-?*5)*.!5*==36!)&43!5=*'+1-C!)&*!+*3*+Q21+!1-!)&*!kO15O!'-.!O1==c!'((+2'5&M!

!



! H#G!

'"%"!$G85-,4$89$OCQ(%$,3/-.7H$

:"$"!"$%&+11%1./+)%

SH!5*==3!'+*!5&+2-15'==8!1-?*5)*.!(+272-258)*!5*==!=1-*!S]UW!5=2-*36!52-)'1-1-C!)>2!

-2-<+*(=15')1-C!52(1*3!2?!(+2Q1+'=!PRe<H!9dD!$Z2=O3!*)!'=M6!H]#W/M!!!E4@2()17'=!;')!

(+2)*1-! '5)1Q1)8! *-34+*3! '! =')*-)! (&*-2)8(*! $%'--2-! *)! '=M6! H]]G6! [71=1'-1! *)! '=M6!

H]]#/M! ! D%PF! 5*==3! '+*! 5&+2-15'==8! PRe<H<1-?*5)*.! ;! 5*==! 5=2-*3! '-.! 52-)'1-! 2-*!

52(8!2?!(+2Q1+'=!PRe<H!9dD!$Z2=O3!*)!'=M6!H]#]6!%=243*!*)!'=M6!H]#]/M!D!74)')12-!1-!

)&*!;')!@1-.1-C! 31)*!2-! )&*!;+'-3!D5)1Q')1-C!L*C12-! $;DL/! $[71=1'-1! *)! '=M6! H]]"/!

*-34+*3!Q1+'=! =')*-58M! l<T')! 5*==! 5=2-*3! $"MU!'-.!#MG/!'+*!.*+1Q*.! ?+27! l4+O')! 5*==3!

'-.! 52-)'1-! 2-*! 1-)*C+')*.! 52(8! 2?! PRe<H! (*+! 5*==M! d*?! 13! +*(='5*.!>1)&! '! a+**-!

Z=42+*35*-)!0+2)*1-!$aZ0/!C*-*!$l2+.'-!*)!'=M6!FIIU/M! !T')*-58!13!*-34+*.!)&+24C&!

1-)*C+')12-!2?!PRe<H!5=23*!)2!&*)*+25&+27')15!+*C12-3!$l2+.'-!*)!'=M6!FIIH/M!!

:"$"!"!%N,.H5,2%7+11%HC0+1)%%

E1-5*!(+17'+8!%9G:!;!5*==3!'+*!)&*!7'j2+!31)*!2?!)&*!PRe<H!+*3*+Q21+!./%B.BC6!)&*3*!

5*==3!72+*!=1O*=8!+*(+*3*-)!'!)+4*!72.*=!2?!=')*-58M!;&*!(+17'+8!72.*=!5&23*-!?2+!

)&13!5&'()*+!1-Q2=Q*3!)&*!.1+*5)!1-?*5)12-!2?!'==!+*3)1-C!%9G:!;!5*==!34@3*)3!$9'1!*)!

'=M6! FII]/6! @8! 3(1-254=')12-M! ;&13! )*5&-1_4*! 1-Q2=Q*3! 5*-)+1?4C')12-! 2?! 5*==3! >1)&!

>1=.<)8(*! $b;/! dTG<U! Q1+436! )2! 1-5+*'3*! Q1+'=! @1-.1-C6! 1-?*5)12-! '-.! 1-)*C+')12-!

$Yw92&*+)8!*)!'=M6!FIII6!DC23)2!*)!'=M6!FIIW6!E>1CC'+.!*)!'=M6!FII,/M!;&*!1-*??151*-58!

2?!+*3)1-C!5*==!1-?*5)12-!13!2Q*+527*!)&+24C&!)&*!43*!2?!&1C&!Q1+'=!)1)*+3M!P2>*Q*+6!

5*==! -47@*+3! '+*! =171)1-C! .4*! )2! )&*! ='5O! 2?! '-! 4(?+2-)! (+*<'5)1Q')12-! 3)*(M! ;&*!

'@1=1)8!)2!C*-*+')*!=')*-)!1-?*5)12-!1-!-47*+243!5*==!)8(*3!_415O=8!7'O*3!)&13!'33'8!



! H#,!

Q*+8!.*31+'@=*M!D=326!@*5'43*!b;!Q1+43! 13!43*.6! )&13! 13!'!72+*!+*=*Q'-)!72.*=! ?2+!

3)4.81-C!=')*-)!5*==!'-)1C*-151)8!'-.!%;T!)'+C*)1-C!2?!=')*-)!5*==3M!

O,+%40A*%6<8%:?[('70G(*%

'"!"%$P0=4$

R!'17!)2!1-Q*3)1C')*6!?2+!)&*!?1+3)!)17*6!)2!>&')!*^)*-)!&1C&!'??1-1)8!;%L!)+'-3.45*.!

%;T!5'-!)'+C*)!=')*-)=8!1-?*5)*.!5*==3!(+*<'-.!(23)!5*==!3)174=')12-M!

'"!"!$XUY-7/01-4$

HM!L*'5)1Q')12-!2?! =')*-)!PRe<H!>1==! @*! 3)4.1*.! 1-!SH6!D%PF!'-.! l<T')!"MU! '-.!#MG!

5*==3!431-C!'!('-*=!2?!0K%!'-.!P9D%1!'-)1<=')*-58!'C*-)3M!!

FM!;2!1-Q*3)1C')*!#"#<;%L!)+'-3.45*.!%;T!)'+C*)1-C!2?!)&*3*!5*==!=1-*3!(+*!'-.!(23)!

=')*-)!5*==!3)174=')12-6!)&*8!743)!@*!)+'-3?*5)*.!>1)&!PTD<DFM!!

UM!D!(+17'+8!72.*=!2?!=')*-58!>1==!@*!Q*+1?1*.!'-.!+*'5)1Q')12-!2?!=')*-)!PRe<H!>1==!

@*!1-Q*3)1C')*.M!!

GM! ;&*! '@1=1)8! 2?! #"#<;%L! )+'-3.45*.! %;T! )2! 5=*'+! )&*3*! 5*==3! (+*! '-.! (23)!

3)174=')12-!>1==!@*!'33'8*.M!!

'"!"#$OHA8/?-404$

#"#<;%L!)+'-3.45*.!%;T3!>1==!@*!'@=*!)2!)'+C*)!)&*!=')*-)!+*3*+Q21+!'-.!>1==!)'+C*)!

'-.!5=*'+!=')*-)!5*==3!)+*')*.!>1)&!'-)1<=')*-58!'C*-)3!72+*!*??151*-)=8M!!

%



! H#"!

O,-%>(*2)7*!

PRe<H!+*'5)1Q')12-!'33'83!>*+*! ?1+3)!2()171i*.! 1-!SH6!D%PF6! l<T')"MU!'-.! l<T')#MG!

5&+2-15'==8!1-?*5)*.!5*==! =1-*3!$FMGMH/M! !B'-8!(+12+!3)4.1*3!7*'34+*!+*'5)1Q')12-!2?!

PRe<H!?+27!=')*-58!1-!)&*3*!5*==!=1-*3!@8!_4'-)1?81-C!PRe<H!Q1+'=!(FG!@8![TREDM!;&13!

7*)&2.!7*'34+*3! Q1+'=! +*=*'3*6! >&15&! +*(+*3*-)3! )&*! 723)! 52-5=431Q*! (+22?! ?2+!

+*'5)1Q')12-! 2?! PRe<H! ?+27! =')*-58M! P2>*Q*+6! )&*! '17! 2?! )&13! 3)4.8! >'3! )2!

1-Q*3)1C')*! '-)1C*-151)8! 2?! =')*-)! 5*==3M! f4'-)1?15')12-! 2?! 1-)+'5*==4='+! (FG! >'3!

.**7*.! '! 341)'@=*! 34++2C')*! 7'+O*+! ?2+! 7*'34+1-C! +*'5)1Q')12-6! 31-5*! '-)1C*-!

(+*3*-)')12-!.2*3!-2)!)&*2+*)15'==8!.*(*-.!2-!Q1+'=!+*=*'3*M!!

'"#"%$<3/-./$OCQ(%$04$2-37/013/-5$0.$b%$3.5$P*O!$7-,,4$

Z1+3)6! 1-! 2+.*+! ?2+! =')*-)! 5*==3! )2! @*527*! )'+C*)3! ?2+! #"#<;%L! %;T6! )&*8! 743)!

(+*3*-)! ETgd;eD;T! (*()1.*! 2-! BP%! 5='33! R! +*5*()2+3! *^(+*33*.! 2-! )&*! 5*==!

34+?'5*M!T')*-)!Q1+43!-**.*.!)2!@*!3)174=')*.!2()17'==8!?2+!)&*+*!)2!@*!)&*!&1C&*3)!

5&'-5*! 2?! %;T! )'+C*)1-CM! R-.451@=*! (FG! *^(+*3312-! 1-! SH! '-.! D%PF! 5*==3! >'3!

'-'=83*.!431-C!0BD!$K'=*@15!*)!'=M6!H]]H/!'-.!;dZ|!$94&!*)!'=M6!H]#]/!')!(+*Q1243=8!

+*5277*-.*.!52-5*-)+')12-36!?2+!G#!&24+3!$K4=O23O8!*)!'=M6!FIIH/M!L*'5)1Q')12-!2?!

=')*-)!PRe<H!2554++*.!'3!)&*!(*+5*-)'C*!2?!5*==3!*^(+*331-C!(FG!1-5+*'3*.!$Z1C4+*!

"MHD/! $FMGMU/M! P2>*Q*+6! '! 7'j2+1)8! 2?! D%PF! 5*==3! >*+*! (FG! (231)1Q*! >1)&24)!

3)174=')12-!$Z1C4+*!"MHA/6!>&15&!>'3!34+(+131-C!'3!2-=8!FN!>*+*!+*(2+)*.!'3!@*1-C!

PRe<H!LdD!(231)1Q*!2-!?1+3)!132=')12-!$Z2=O3!*)!'=M6!H]#]/M!

!



! H#W!

amL<%[B! 5*==3! $'! ;! =87(&2@='3)15! 5*==! =1-*! 52-)'1-1-C! aZ06! .+1Q*-! @8! '! ;')!

.*(*-.'-)! (+272)*+/!>*+*! 3(1-254=')*.!>1)&! 34(*+-')'-)! ?+27! D%PF! 5*==3! )&')!

>*+*!*1)&*+!)+*')*.!>1)&!'-)1<=')*-58!.+4C3!2+!=*?)!4-)+*')*.M!0+2.45)1Q*!1-?*5)12-6!

7*'34+*.!@8!aZ0!*^(+*3312-6!>'3!&1C&*3)!?+27!34(*+-')'-)3!2?!D%PF!5*==3!)+*')*.!

>1)&!'-)1<=')*-58!.+4C36!'=)&24C&!Q1+43!>'3!'=32!+*=*'3*.!?+27!4-3)174=')*.!5*==3!

$Z1C4+*! "MH%/M! ;&436! +*'5)1Q')12-! 2?! PRe<H! 1-! SH! >'3! (+17'+1=8! 1-Q*3)1C')*.6! '3!

)&*3*!5*==3!(+2.45*.!Q*+8!=1))=*!1?!'-8!@'5OC+24-.!(FG!*^(+*3312-M!

!

!

!

!

!

!

!

!

!

/0123(%O,P,%@67(<7%TIU=P%3(6'70G670:<%0<%cP%6<8%4!T+%'())*,%%D/!SH!5*==3!>*+*!
1-54@')*.! ?2+! G#! &24+3! >1)&! 0BD! $+1C&)/! 2+! >*+*! =*?)! 4-3)174=')*.! $=*?)/M! D!
+*(+*3*-)')1Q*!*^(*+17*-)!13!3&2>-M!A/!D%PF!5*==3!>*+*!1-54@')*.!?2+!G#!&24+3!
>1)&! ;dZ|6! 0+23)+')1-6! EDPD! 2+! L271.*(31-! 2+! >*+*! =*?)! 4-3)174=')*.M! (FG!
(231)1Q*! 5*==3! >*+*! .*)*+71-*.! @8! ZD%EM! %/! amL<%[B! 5*==3! >*+*! 3(1-254=')*.!
>1)&! D%PF! 54=)4+*! 34(*+-')'-)3! (23)<G#<&24+! '-)1<=')*-58! .+4C! )+*')7*-)! 1-!
)&+**! 1-.*(*-.*-)!*^(*+17*-)3M!aZ0!*^(+*3312-!>'3!.*)*+71-*.!G#!&24+3!(23)!
3(1-254=')12-M!!

D!

A!

%!



! H##!

(FG! *^(+*3312-! 524=.! '=32! @*! 1-.45*.! 1-!SH! 5*==3! @8! )&*! 0+2)*1-!K1-'3*! %! $0K%/!

'C2-13)! 0+23)+')1-! $Z1C4+*! "MF/6! )2! '! =*Q*=! (+*Q1243=8! 2@3*+Q*.! $K4=O23O8! *)! '=M6!

FIIH/M!;&*!0BD!'-.!0+23)+')1-!52-5*-)+')12-3! $FMGMF/!43*.! 1-! )&13! 3)4.8!2Q*+='(!

)&23*!43*.!1-!'!(+*Q1243!3)4.8!$E&'-!*)!'=M6!FIHU/M!D=326! )&*!P9D%1!e'=(+215!D51.6!

EDPD6!0'-2@1-23)')! '-.!L271.*(31-! +*'5)1Q')*.! =')*-)!PRe<H! 1-!SH! 5*==3! $Z1C4+*!

"MF/! '=)&24C&! )2! '! =*33*+! *^)*-)! )&'-! )&*! 0K%! 'C2-13)36! 0+23)+')1-! '-.! 0BDM! ;&*!

*??*5)!2?!L271.*(31-!2-!=')*-)!PRe<H!*^(+*3312-!1-!SH!5*==3!&'3!-2)!@**-!+*(2+)*.!

@*?2+*M!L271.*(31-!>'3!HIII^!72+*!(2)*-)!)&'-!EDPD!')!+*'5)1Q')1-C!=')*-)!PRe<H!

1-!SH!5*==3!$Z1C4+*!"MF/6!>&15&!7')5&*3!(+*Q1243!2@3*+Q')12-3!@4)!1-!'!(+17'+8!5*==!

72.*=!2?!=')*-58!$a*=*i14-'36!FIHF/M!!

!

!

!

!

!

!

!

/0123(%O,+%V570A6)% 3(6'70G670:<%:9%TIU=P% 0<%cP% '())*,%SH! 5*==3!>*+*! 54=)4+*.!
>1)&!Q'+81-C!.23*3!2?!'-)1<=')*-58!.+4C3!?2+!FG!2+!G#!&24+3M!R-)+'5*==4='+!(FG!>'3!
'33'8*.! @8! ZD%E! 1-! =1Q*! 5*==3M! A'5OC+24-.! (FG! ?+27! 4-3)174=')*.! 5*==3! >'3!
34@)+'5)*.M!;&*!*^(*+17*-)!>'3!+*(*')*.!)&+**!)17*3!'-.!'! ?4+)&*+!)&+**!)17*3!
$-o"/!')!)&*!&1C&*3)!$2()17'=/!(FG!*^(+*3312-!?2+!*'5&!.+4C!)+*')7*-)M%
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! H#]!

;&*! 52-5*-)+')12-3! 2?! P9D%1! )&')! 1-.45*.! 7'^17'=! +*'5)1Q')12-! 7')5&*.! )&23*!

.*)*+71-*.!1-!2)&*+!3)4.1*36!>1)&!e'=(+215!D51.!@*1-C!)&*!=*'3)!(2)*-)!'-)1<=')*-58!

'C*-)6!?2==2>*.!@8!EDPD6!)&*-!0'-2@1-23)')!$L'37433*-!*)!'=M6!FIHU/!$Z1C4+*!"MF/M!

D!&1C&*+!*^(+*3312-!2?!=')*-)!Q1+43!>'3!2@3*+Q*.!'?)*+!G#!&24+3!)&'-!FG!&24+3!2?!

2()17'=!.+4C! 1-54@')12-! 52-5*-)+')12-! $Z1C4+*!"MF/! $(!v!IMIIH!@8!F<b'8!DdYeD!

?2+! *'5&!2()17'=!.+4C! 52-5*-)+')12-!'5+233! )&*! )>2! )17*!(21-)3/6! '-!2@3*+Q')12-!

)&')!7')5&*3!'!(+*Q1243!3)4.8!431-C!SH!5*==3!'-.!0+23)+')1-!$K4=O23O8!*)!'=M6!FIIH/M!!

'"#"!$<3/-./$OCQ(%$04$2-37/013/-5$0.$c(<3/$'"#$3.5$&"B$7-,,4$

T')*-)!PRe<H!+*'5)1Q')12-!>'3!1-Q*3)1C')*.!1-!74=)1(=*!5*==!=1-*!72.*=3!2?!=')*-58!)2!

72+*! ?4==8! 4-.*+3)'-.! )&*! )'+C*)1-C! 5'('@1=1)8! 2?! #"#<;%L! )+'-3.45*.! %;TM!

0+23)+')1-!+*'5)1Q')*.!72+*!5*==3! )&'-!'-8!2)&*+!'C*-)! )*3)*.! 1-! l<T')!"MU!'-.!#MG!

5*==3!$Z1C4+*!"MUD/M!;&13!13!1-!'C+**7*-)!>1)&!'!+*5*-)!3)4.8!>&*+*!0+23)+')1-!>'3!

2-*! 2?! )&*! @*3)! +*<'5)1Q')2+3! 2?! =')*-)! PRe<H! 1-! )&*! 3'7*! 5*==! =1-*3! $E(1-'! *)! '=M6!

FIHU/M!T*33!(FG!+*'5)1Q')12-!2554++*.6!527('+*.!)2!SH!5*==36!(2)*-)1'==8!@*5'43*!2?!

)&*! '..1)12-'=! 52(8! 2?! PRe<H! (+*3*-)! 1-! SH! 5*==3M! B'^17'=! 1-)+'5*==4='+! (FG!

*^(+*3312-!>'3!2@3*+Q*.!'?)*+!FG!-2)!G#!&24+3!?2+!l<T')!"MU!5*==3!$Z1C4+*!"MUDn!(!v!

IMIIH! ')! 2()17'=! .+4C! +*'5)1Q')12-! 52-5*-)+')12-! @8! F<b'8!DdYeD!@*)>**-! )&*!

)>2!)17*!(21-)3/M!D!+*'5)1Q')12-!)17*!2?!FG!&24+3!>'3!5&23*-!1-!(+*Q1243!3)4.1*3!

*7(=281-C! l<T')! 5*==3! $L*43*! *)! '=M6! FII]6! E(1-'! *)! '=M6! FIHU/M! D=326! l<T')! "MU! 5*==3!

>*+*!*'31*+! )2!+*'5)1Q')*! )&'-! l<T')!#MG!5*==3! $Z1C4+*!"MUD!'-.!A/!$(!v!IMIIH!2Q*+!

*'5&! 2()17'=! .+4C! 52-5*-)+')12-! @8! F<b'8! DdYeD! @*)>**-! 5*==! )8(*3/6! '=32!

34((2+)1-C!'!+*5*-)!3)4.8!$E(1-'!*)!'=M6!FIHU/M!!



! H]I!

D! @*-*?1)! 2?! 431-C! l<T')! 5*==3! 13! aZ0! *^(+*3312-! 2-! 5*==! 3)174=')12-! 5'-! @*! '!

34++2C')*!7'+O*+!?2+!Q1+'=!+*'5)1Q')12-!$Z1C4+*!"MU%/M!P2>*Q*+6!.*3(1)*!)&*+*!@*1-C!

-2! 31C-1?15'-)!.1??*+*-5*! 1-! )&*!'724-)!2?! +*'5)1Q')12-!@8! )&*! )>2!7'+O*+3!@8!F<

>'8!DdYeD6!aZ0!*^(+*3312-!.2*3!-2)!-*5*33'+1=8!(+2Q1.*!(+22?!2?!(FG!*^(+*3312-6!

32!@2)&!7'+O*+3!>*+*!'33'8*.!@8!ZD%E!?2+!34@3*_4*-)!'33'83M!!

!

!!

!

!

!

$

'"#"#$<3/-./$7-,,$,0.-4$>-2-$/23.4567-5$>0/?$O<P(P!$

E2! ?'+6! 1-)+'5*==4='+! (FG! *^(+*3312-! &'3! @**-! 1-.45*.! @8! '! ('-*=! 2?! '-)1<=')*-58!

'C*-)3!')!+*5277*-.*.!52-5*-)+')12-3!1-!5&+2-15'==8!1-?*5)*.!5*==!=1-*3M!P2>*Q*+6!

)&*! '17! 2?! )&13! 5&'()*+! 13! )2! .*)*+71-*!>&*)&*+! ;%L<)+'-3.45*.! %;T! 5'-! )'+C*)!

=')*-)=8! 1-?*5)*.! 5*==3M! ;&*! %;T3! 43*.! 1-! )&13! 3)4.8!>*+*! )+'-3.45*.!>1)&! '! &1C&!

/0123(%O,-%>(6'70G670:<%:9%TIU=P%0<%l=@67%O,-%6<8%l=@67%#,D%'())*,%%D/!l<T')!"MU!
2+!A/!l<T')!#MG!5*==3!>*+*!1-54@')*.!>1)&!Q'+81-C!.23*3!2?!'-)1<=')*-58!.+4C!?2+!
FG! $9Hn! 9'8! H/! 2+! G#! $9Fn! 9'8! F/! &24+3M! ;&*! (*+5*-)'C*! 2?! l<T')! 5*==3!
*^(+*331-C!(FG!>'3! '33'8*.!@8! 1-)+'5*==4='+!ZD%E! 3)'1-1-CM!A'5OC+24-.!(FG!
*^(+*3312-!?+27!4-3)174=')*.!5*==3!>'3!34@)+'5)*.!%/!023)<+*'5)1Q')12-6!!l<T')!
"MU!5*==3!>*+*!3)'1-*.!?2+!@2)&!1-)+'5*==4='+!(FG!'-.!aZ0!$-oU/M%
!

0.0
00

1
0.0

01 0.0
1 0.1 1 10 10

0
0

5

10

15

Concentration / µ!

%
J-

La
t 6

.3
 c

el
ls

 e
xp

re
ss

in
g 

p2
4

0.0
01 0.0

1 0.1 1 10 10
0

0

2

4

6

8

10
24hr Prostratin

24hr SAHA

24hr Romidepsin

24hr Panobinostat

48hr Prostratin

48hr SAHA

48hr Romidepsin

48hr Panobinostat

Concentration / µ!

%
 J

-L
at

 8
.4

 c
el

ls
 e

xp
re

ss
in

g 
p2

4

Untr
ea

ted

5!
M P

ros
tra

tin

10
!M

 S
AHA

10
0n

M P
an

ob
ino

sta
t

10
0n

M R
om

ide
ps

in
0

5

10

15 p24+
GFP+

%
 p

os
iti

ve
 J

-L
at

 6
.3

 c
el

ls

D! A! %!



! H]H!

'??1-1)8! ETgd;eD;T! +*3)+15)*.! #"#<;%L! ')! D.'()1774-*! T).M! ETgd;eD;T! 13! '-!

PTD<DF!+*3)+15)*.!(*()1.*M!;&*+*?2+*!=')*-)!5*==!=1-*3!>*+*!)+'-3.45*.!>1)&!'!PTD<

DF!'-.!AFB!+*)+2Q1+'=!52-3)+45)!$FMGMG/6!'=)&24C&!)&*!='))*+!C*-*!>'3!34(*+?=4243!

'-.!('+)!2?!)&*!3'7*!Q1+'=!52-3)+45)M!;&13!13!)&*!?1+3)!)17*!5&+2-15'==8!1-?*5)*.!5*==!

=1-*3!&'Q*!@**-!7'-1(4=')*.!)&13!>'8!?2+!)&13!(4+(23*6!)2!78!O-2>=*.C*M!

SH!'-.!D%PF!5*==3!>*+*!)*3)*.!?2+!-')4+'=!PTD<DF!*^(+*3312-M!D!;<=87(&2@='3)15!

5*==!=1-*!$;F/!)&')!-')4+'==8!*^(+*33*3!PTD<DF!'5)*.!'3!(231)1Q*!52-)+2=M!9*3(1)*!'==!

5*==3!*^(+*331-C!BP%!5='33!R!72=*54=*36!SH!'-.!D%PF!5*==3!*^(+*33*.!Q*+8!=171)*.6!

1?!'-8!PTD<DF!$Z1C4+*!"MG/M!!

!

!

!

!

!

/0123(%O,D%F670G(%T@4=4+%(;53(**0:<%:<%4!T+%6<8%cP% '())*,% %D/!;F6!D%PF!
'-.!SH!5*==3!>*+*!3)'1-*.!>1)&!'!-2-<3(*51?15!PTD!5='33!H!'-)1@2.8!)&')!3)'1-*.!
PTD!D6!A!'-.!%!$DA%/M!0231)1Q*!(2(4=')12-3!>*+*!C')*.!431-C!4-3)'1-*.!5*==3M!A/!
;F6!SH!'-.!D%PF!5*==3!>*+*!3)'1-*.!>1)&!'-!PTD<DF!'-)1@2.8!$DF/M%
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! H]F!

PTD<DF! )+'-3.45)12-!*??151*-51*3! Q'+1*.M! ! ],M,N!2?!D%PF6!]]MFN!2?! l<T')!"MU! '-.!

]]MGN!2?!l<T')!#MG!5*==3!>*+*!3455*33?4==8!)+'-3.45*.!'-.!*^(+*33*.!PTD<DF!'?)*+!

U!.'83!2?!54=)4+*!$Z1C4+*!"M,D/M!P2>*Q*+6!2-=8!",MUN!2?!SH!5*==3!>*+*!)+'-3.45*.!

*??*5)1Q*=8! $Z1C4+*! "M,D/M! ! ;&13! 7'8! (*+&'(3! @*! .4*! )2! 72-258)15! SH! 5*==3!

(2)*-)1'==8!&'Q1-C!.1??*+*-)!)+'-3.45)12-!'-.!1-?*5)12-!*??151*-51*3!527('+*.!)2!)&*!

;!=87(&2@='3)!.*+1Q*.!5*==!=1-*3!)&')!>*+*!43*.M!Y-5*!5*==3!>*+*!)+'-3.45*.6!PTD<

DF! *^(+*3312-! >'3! 72-1)2+*.! '-.! ?24-.! )2! @*! 3)'@=*6! >1)&! -2! .*5+*'3*! 1-! )&*!

-47@*+!2?!(231)1Q*!5*==3!.*)*5)*.!1-!SH!5*==3!2Q*+!')!=*'3)!'!72-)&!$Z1C4+*!"M,A/M!!

!

!

!

!

!

!

!

!

!

/0123(%O,E%T@4=4+%736<*82'70:<%:9%'B3:<0'6))C%0<9('7(8%'())%)0<(*,% %D/%SH!
$)2(!=*?)/6!D%PF!$@2))27!=*?)/6!l<T')!"MU!$)2(!+1C&)/!'-.!l<T')!#MG!$@2))27!+1C&)/!
5*==3!>*+*! 1-?*5)*.!>1)&!'! =*-)1Q1+'=!PTD<DF!52-3)+45)M!PTD<DF!3)'1-1-C!>'3!
(*+?2+7*.! "! .'83! (23)! 1-?*5)12-M! A/! ;&*! (*+5*-)'C*! 2?! SH! 5*==3! *^(+*331-C!
PTD<DF!>'3!72-1)2+*.!2Q*+!)17*!$U6!"!'-.!UI!.'83/6!(23)!)+'-3?*5)12-M%
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! H]U!

E1-5*! )&*! =')*-)! 5*==! =1-*3! &'.! @**-! 7'-1(4=')*.6! )&*! 17('5)! 2?! PTD<DF!

)+'-3.45)12-!2-!+*'5)1Q')12-!2?!=')*-)!PRe<H!>'3!1-Q*3)1C')*.M!!9+4C!52-5*-)+')12-3!

2()171i*.!?2+!)&*!&1C&*3)!*^(+*3312-!=*Q*=!2?!(FG!>*+*!+*<)*3)*.!'?)*+!H!'-.!F!.'83!

2?! )+*')7*-)! ?2+!SH! 5*==36! '-.!H!.'8!2?! )+*')7*-)! ?2+! l<T')!"MU! '-.! l<T')!#MG! 5*==3!

$Z1C4+*! "M"/M! ;&*+*! >'3! -2! 31C-1?15'-)! .1??*+*-5*! 2@3*+Q*.! 1-! (FG! +*<*^(+*3312-!

=*Q*=!@*)>**-!PTD<DF!)+'-3.45*.!'-.!-2-<)+'-3.45*.!5*==3!?2+!*1)&*+!5*==!)8(*!$F<

b'8!DdYeD/M!

!

!

!!

!

!

!

!

!

!

/0123(% O,O,% @67(<7% TIU=P% 3(6'70G670:<% 0<% T@4=4+% 736<*82'(8% 6<8%
2<736<*82'(8% '())*,% %;&*!(*+5*-)'C*!2?!PTD<DF! )+'-3.45*.! '-.!4-)+'-3.45*.!
SH!$=*?)/!'-.!l<T')!"MU!$+1C&)/!5*==3!+*<*^(+*331-C!(FG!'?)*+!FG!$9'8!H/!2+!G#!$9'8!
F/!&24+3!2?!.+4C!3)174=')12-M!%



! H]G!

'"#"B$&'&()*+$/23.4567-5$*)<$/32D-/$,3/-./$7-,,$,0.-4$

E1-5*!+*'5)1Q')12-!2?!=')*-)!Q1+43!1-!PTD<DF<*^(+*331-C!5*==!=1-*!72.*=3!2?!=')*-58!

>'3!'5&1*Q*.6! )&*!-*^)! 3)*(!>'3! )2!2@3*+Q*! 1?!#"#<;%L! )+'-3.45*.!%;T! $FMUMHMF/6!

524=.!@*!43*.!)2!)'+C*)!)&*!=')*-)!5*==3M!D!Q'+1'-)!ZD;DT!O1==1-C!'33'8!>'3!43*.!)2!

'33*33!ETgd;eD;T!(*()1.*! 3(*51?15!O1==1-C!2?!SH!'-.! l<T')!"MU! 5*==3! $FM#M,6!Z1C4+*!

FMW/M! ;'+C*)! 5*==3! $SH! 5*==3! )+'-3.45*.! >1)&! PTD<DF/! >*+*! 3)'1-*.! >1)&!

%'+@2^8?=42+*35*1-!34551-171.8=!*3)*+! $%ZE[/M!d2-<)'+C*)! 5*==3! $4-)+'-3.45*.!SH!

5*==3/!>*+*! 3)'1-*.!>1)&!%*==!;+'5O*+!Y+'-C*! $%;Y/!2+!%*==!;+'5O*+!e12=*)! $%;e/M!

A2)&!)'+C*)!'-.!-2-<)'+C*)!5*==3!>*+*!71^*.!1-!'!HVH!+')12M! !%;T3!)+'-3.45*.!>1)&!

)&*!#"#<;%L!>*+*!)&*-!'..*.!1-!'!HVH![??*5)2+V;'+C*)!$[V;/!+')12M!;&*!(*+5*-)'C*!

2?!%;T!58)2)2^151)8!>'3!5'=54=')*.!'3! )&*!5&'-C*! 1-! )&*!(*+5*-)'C*!2?! )'+C*)!5*==3!

1-54@')*.!>1)&!%;T6!527('+*.!)2!>&*-!-2!%;T!>*+*!'..*.M!!

;&*!3'7*!7*)&2.!>'3!(*+?2+7*.!431-C! l<T')!"MU! 5*==3! +')&*+! )&'-! l<T')!#MG! 5*==36!

31-5*! 72+*! (FG! +*'5)1Q')12-! >'3! 2@3*+Q*.! '3! )&43! )&*3*! 5*==3! 71C&)! @*! @*))*+!

)'+C*)3!?2+!%;T!$Z1C4+*!"MUD/M!E1-5*!)&*!PTD<DF!)+'-3.45)12-!*??151*-58!2?!SH!5*==3!

>'3!""N6!'-8!(*+5*-)'C*!58)2)2^151)8!.')'!>'3!-2+7'=1i*.!)2!HIINM!S-3)174=')*.!

SH!'-.!l<T')!"MU!5*==3!>*+*!)'+C*)*.!'-.!O1==*.!@8!%;T3!')!'!HVH!+')12!1-!52<54=)4+*!

$Z1C4+*!"MWD/M!!;&13!>'3!4-*^(*5)*.6!'3!vHN!2?!4-3)174=')*.!SH!'-.!l<T')!"MU!5*==3!

*^(+*33*.! (FG! @8! ZD%E! '-'=8313M! P2>*Q*+6! 1)! 13! (2331@=*! )&')! PRe<H! LdD! >'3!

)+'-35+1@*.6! '=)&24C&! )&13!>'3!-2)! 3(*51?15'==8! =22O*.!')M! R-)*+*3)1-C=86! )&*+*!>'3!

-2!.*)*5)'@=*!.1??*+*-5*!1-!2@3*+Q*.!O1==1-C!>&*-!SH!2+!l<T')!"MU!5*==3!>*+*!(4=3*.!

>1)&! ETgd;eD;TM! ;&13! 34CC*3)3! )&')! )&*! O1==1-C! 3**-!>'3! 2()17'=! $Z1C4+*! "MWD/M!



! H],!

;&*+*!>'3!31C-1?15'-)=8!72+*!O1==1-C!2?!l<T')!"MU!)&'-!SH!5*==3!$(!o!IMIII"/6!(*+&'(3!

@*5'43*!;!5*==3!71C&)!@*!72+*!*'31=8!5=*'+*.M!

;2!52-?1+7!>&*)&*+!)&*!2@3*+Q*.!O1==1-C!>'3!;!5*==!+*5*()2+<3(*51?156!l<T')!"MU!5*==3!

>*+*!1-54@')*.!>1)&!#"#<;%L!)+'-3.45*.!%;T3!'-.!4-<)+'-3.45*.!%;T3!?+27!)&*!

3'7*!.2-2+!$Z1C4+*!"MWA/M!!;&*+*!>'3!31C-1?15'-)=8!=2>*+!$(!o!IMIIIU/!-2-<3(*51?15!

)&'-! 3(*51?15! O1==1-CM! ;&*! 37'==! '724-)! 2?! -2-<3(*51?15! O1==1-C! )&43! 524=.! -2)!

*-)1+*=8!*^(='1-!)&*!O1==1-C!2@3*+Q*.!431-C!;%L!)+'-3.45*.!%;T3M!

!

!

!

!

!

!

!

/0123(% O,.% #O#=&!>% !&@% 7631(70<1% :9% 2<*70A2)67(8%T@4=4+=736<*9('7(8%cP%
6<8% l=@67% O,-% '())*,% D/! SH! '-.! l<T')! "MU! 5*==3! >*+*! 1-54@')*.! >1)&! #"#<;%L!
)+'-3.45*.!%;T3!?+27!H!.2-2+!')!IM"VH!'-.!HVH![V;!+')1236!+*3(*5)1Q*=8M!SH!'-.!l<
T')! "MU! 5*==3! >*+*! =*?)! 4-3)174=')*.! 2+! >*+*! (*()1.*! (4=3*.! >1)&! HI<WB!
ETgd;eD;TM! A/! l<T')! "MU! 5*==3! >*+*! 1-54@')*.! >1)&! #"#<;%L<)+'-3.45*.! 2+!
4-)+'-3.45*.! %;T! ?+27! )&*! 3'7*! .2-2+! ')! '! HVH! [V;! +')12M! %/! ;F! 5*==36! >&15&!
-')4+'==8! *^(+*33! PTD<DF6! >*+*! (4=3*.! >1)&! '! )'+C*)! 2+! -2-<)'+C*)! PTD<DF<
+*3)+15)*.! (*()1.*! '-.!>*+*! 1-54@')*.!>1)&! #"#<;%L! )+'-3.45*.!%;T! ?+27! )&*!
3'7*! .2-2+! ')! '! IM"VH! [V;! +')12M! ;&+**! 1-.*(*-.*-)! O1==1-C! '33'83! >*+*!
(*+?2+7*.! (*+! .2-2+M! ;&+**! O1==1-C! '33'83! >*+*! +4-! ?2+! *'5&! 52-.1)12-! '-.!
'33'83!>*+*!+4-!2Q*+-1C&)M!E1C-1?15'-5*!>'3!.*)*+71-*.!@8!E)4.*-)c3!;!)*3)M%
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! H]"!

;F! 5*==36! '! ;! =87(&2@='3)15! 5*==! =1-*! )&')! 13! -2)! =')*-)=8! 1-?*5)*.!>1)&! PRe<H!>'3!

(4=3*.!>1)&!)&*!)'+C*)!PRe<H!C'C!(*()1.*6!ETgd;eD;T6!2+!'-!PTD<DF!+*3)+15)*.!@4)!

-2-<)'+C*)! PRe<H! C'C! (*()1.*! ZTaKRb0EgKM! 94*! )2! =2>! %;T! -47@*+3! ?+27! )&*!

3'7*!.2-2+6!)&13!*^(*+17*-)!>'3!(*+?2+7*.!')!'!IM"VH![V;!+')12M!!E1C-1?15'-)=8!=*33!

O1==1-C! >'3! 2@3*+Q*.! >&*-! %;T3! 3(*51?15! ?2+! ETgd;eD;T! >*+*! 1-54@')*.! >1)&!

ZTaKRb0EgK<(4=3*.!;F!5*==3!$Z1C4+*!"MW%/!$(!v!IMIIIH/M!D-8!O1==1-C!2@3*+Q*.!>'3!

)&43!3(*51?15M!

d*^)6!)&*!17('5)!2?!(FG!1-.45)12-!2-!=')*-)!5*==!=1-*!'-)1C*-151)8!>'3!1-Q*3)1C')*.M!

;'+C*)!PTD<DF!*^(+*331-C!5*==3!>*+*!)+*')*.!>1)&!2()17'=!)*3)*.!52-5*-)+')12-3!2?!

'-)1<=')*-58!'C*-)3!?2+!2()17'=!)*3)*.!1-54@')12-!)17*!$Z1C4+*!"MF!'-.!"MUD/M!d2-<

)'+C*)! '-.! )'+C*)! 5*==3! >*+*! )+*')*.! 4-.*+! 1.*-)15'=! +*'5)1Q')12-! 52-.1)12-3M!

9*3(1)*! (FG! *^(+*3312-! 1-5+*'31-C! 2-! .+4C! )+*')7*-)6! +*'5)1Q')*.! 5*==3! >*+*!

31C-1?15'-)=8!=*33!'-)1C*-15!)&'-!4-)+*')*.!SH!2+!l<T')!"MU!5*==3!$Z1C4+*!"M#/M!Z2+!SH!

5*==!O1==1-C!'33'836!)&+**!*^(*+17*-)3!>*+*!(*+?2+7*.!431-C!%;T!132=')*.!?+27!2-*!

.2-2+M!Z2+!O1==1-C!'33'83!>1)&!l<T')!"MU!5*==3!'3!)'+C*)36!%;T!>*+*!)+'-3.45*.!>1)&!

)&*! #"#<;%L! ?+27! )&+**! .2-2+36! '-.! )&+**! O1==1-C! '33'83! >*+*! (*+?2+7*.! (*+!

.2-2+M!;&13!'5524-)3! ?2+!.2-2+!Q'+1'@1=1)8! 1-! )&*!383)*7!'-.!&*=(3! )2!*^(='1-! )&*!

='+C*+!*++2+!@'+3!1-!Z1C4+*!"M#AM!!!
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%
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! H]W!

!
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$

$

$

$

'"#"F$P./0(,3/-.7H$526D4$=856,3/-$GO*$7,344$C$-RA2-4408.$

;&*! +*'32-! >&8! 5*==3! *^(+*331-C! 1-5+*'3*.! (FG! >*+*! =*33! '-)1C*-15! )&'-!

4-3)174=')*.! 5*==3! >'3! 1-Q*3)1C')*.M! R)! >'3! &8(2)&*31i*.! )&')! )&*! '-)1<=')*-58!

.+4C3!71C&)! 5'43*!PTD<DF!.2>-+*C4=')12-6!>&15&! 1-! )4+-! =*'.3! )2! ?*>*+! 2+! =*33!

'-)1C*-15!k)'+C*)3c!?2+!)&*!%;T!)2!@1-.!)2!'-.!O1==M!!

PTD<DF<)+'-3.45*.! '-.! -2-<)+'-3.45*.! SH! 5*==3! >*+*! )+*')*.! >1)&! k2()17'=c!

)*3)*.! 52-5*-)+')12-3! 2?! '-)1<=')*-58! .+4C3! ?2+! G#! &24+3M! ! E4@3*_4*-)! B*.1'-!

/0123(%O,#%#O#=&!>%!&@%7631(70<1%:9%*70A2)67(8%T@4=4+=736<*82'(8%cP%6<8%
l=@67%O,-%'())*,%D/%SH!'-.!A/!l<T')!"MU!5*==3!>*+*!)+*')*.!>1)&!'-)1<=')*-58!.+4C3!
4-.*+! 2()17'=! )*3)*.! +*'5)1Q')12-! 52-.1)12-36! 2+! >*+*! =*?)! 4-3)174=')*.M! ;&+**!
O1==1-C! '33'83! 431-C! SH! 5*==3! >*+*! (*+?2+7*.! 431-C! #"#<;%L! )+'-3.45*.! %;T!
132=')*.!?+27!2-*!.2-2+M!;&+**!O1==1-C!'33'83!431-C!l<T')!"MU!5*==3!>*+*!(*+?2+7*.!
>1)&! #"#<;%L! )+'-3.45*.! %;T! ?+27! )&+**! .2-2+3M! ;2! =171)! @83)'-.*+! O1==1-C6!
*??*5)2+! '-.! )'+C*)! 5*==3! >*+*! 52<54=)4+*.! ?2+! ,! &24+3M! ;&*! ?2=.! 5&'-C*! 1-!
(*+5*-)'C*! 58)2)2^151)8! 2?! 4-3)174=')*.! 5*==3! $'3! '! (*+5*-)'C*! 2?! 52-)+2=! 5*==3!
>&*+*! -2! %;T! >*+*! '..*./! >'3! 5'=54=')*.M! E1C-1?15'-5*! >'3! .*)*+71-*.! @8!
E)4.*-)c3!;!)*3)M%

D! A!



! H]#!

Z=42+*35*-5*! R-)*-31)8! 2?! PTD<DF! $2-! )+'-3.45*.! 5*==3/! 2+! -')1Q*! PTD! %='33<H!

*^(+*3312-! $2-!4-<)+'-3.45*.! 5*==3/!>'3! +*52+.*.!@8!ZD%E! 3)'1-1-C! $Z1C4+*!"M]/M!

9')'!13!*^(+*33*.!'3!'!(*+5*-)'C*!2?!PTD<DF!*^(+*3312-!2-!4-)+*')*.!5*==3M!

A2)&!5*==!=1-*3!@*&'Q*.!.1??*+*-)=8!1-!)*+73!2?!PTD!*^(+*3312-!2-!'-)1<=')*-58!.+4C!

)+*')7*-)M! 0BD! '-.! 0+23)+')1-! '@2=13&*.! )+'-3.45*.! PTD<DF! *^(+*3312-6! >&1=*!

4(<+*C4=')1-C!-')1Q*=8!*^(+*33*.!BP%!5='33!R!72=*54=*3!1-!SH!5*==3!$Z1C4+*!"M]/M!R-!

l<T')!"MU!5*==36!0+23)+')1-!'=32!1-5+*'3*.!*^(+*3312-!2?!-')1Q*!BP%!5='33!R!72=*54=*36!

@4)! .1.! -2)! .2>-<+*C4=')*! )+'-3.45*.! PTD<DF! *^(+*3312-! $Z1C4+*! "MHI/M! P9D%1!

.*5+*'3*.!*^(+*3312-!2?!@2)&!)+'-3.45*.!'-.!-')1Q*!BP%!5='33!R!72=*54=*3!1-!@2)&!

5*==! =1-*3M! S-=1O*! 1-! SH! 5*==36! -')1Q*! BP%! 5='33! R! 72=*54=*! *^(+*3312-! >'3!

4(+*C4=')*.! 1-! l<T')!"MU!5*==3!>1)&!P9D%1! $Z1C4+*!"MHI/M! !;&*!+*34=)3! 34CC*3)! )&')!

)&*! '-)1<=')*-58! .+4C3! 17('5)*.! )+'-3.45*.! '-.! -')1Q*! BP%! 5='33! R! *^(+*3312-!

.1??*+*-)=8M! ;&43! )&*! +*.45)12-! 1-! '-)1C*-151)8! 2?! '-)1<=')*-58! .+4C<)+*')*.! 5*==3!

524=.!@*!'+)*?'5)4'=M!

;2!'33*33! )&13!(2331@1=1)86!PTD<DF!*^(+*3312-!>'3!+*52+.*.! 1-!%9G:!;<5*==3!(23)<

2()17'=!.+4C!)+*')7*-)!$Z1C4+*!"MHH/M!0+23)+')1-!1-5+*'3*.!PTD<DF!BZR!1-!'==!)&+**!

.2-2+3! )*3)*.M!P2>*Q*+6! )&*! ='+C*! +'-C*! 1-!BZR! 1-5+*'3*!7*'-)! )&*! 1-5+*'3*!>'3!

-2)! 31C-1?15'-)M! P2>*Q*+6! PTD<DF! BZR! .*5+*'3*.! 31C-1?15'-)=8! 2-! 0'-2@1-23)')!

$(oIMIGF/! '-.! L271.*(31-! $(oIMIUG/! )+*')7*-)! '-.! )&*! .*5+*'3*! >'3! '=723)!

31C-1?15'-)! 2-! EDPD! )+*')7*-)! $(oIMI,U/6! '==! @8! ('1+*.! E)4.*-)c3! )! )*3)M! ;&13!

2@3*+Q')12-!7')5&*3!4-(4@=13&*.!.')'!?+27!l2-')&'-!K'+-c3!='@2+')2+8M!;&*!PTD<

DF!.2>-+*C4=')12-!>'3!-2)!'3!*^)+*7*!'3!3**-!?2+!SH!2+!l<T')!"MU!5*==3M!
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/0123(%O,h%&36<*82'(8%T@4=4+%6<8%<670G(%KT!%')6**%I%(;53(**0:<%:<%cP%'())*%
a')1-C!3)+')*C1*3!?2+!D/!PTD<DF!)+'-3?*5)*.!'-.!A/!-')1Q*!BP%<%='33!H!*^(+*3312-M!!
%/!;+'-3?*5)*.!'-.!9/!S-)+'-3?*5)*.!SH!5*==3!>*+*!1-54@')*.!4-.*+!(+*Q1243=8!
.*)*+71-*.!2()17'=!)*3)*.!52-.1)12-3!?2+!(FG!1-.45)12-!$9F!o!G#!&24+3/M!PTD<DF!2+!
BP%!5='33!R!>'3!7*'34+*.!@8!ZD%EM!a')*3!>*+*!.*?1-*.!431-C!4-3)174=')*.!5*==3M![/!
BZR!>'3!5'=54=')*.!?2+!*'5&!.+4C!52-5*-)+')12-!'-.!>'3!*^(+*33*.!'3!'!(*+5*-)'C*!
2?!*^(+*3312-!2-!4-)+*')*.!5*==3M!!;&*!*^(*+17*-)3!>*+*!+*(*')*.!"!)17*3M!!
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!

!

!

!

!

!

!

$

$

/0123(%O,PQ%&36<*82'(8%T@4=4+%6<8%<670G(%T@4%!)6**%P%(;53(**0:<%:<%l=@67%
O,-% '())*,% % l<T')! "MU! 5*==3!>*+*! 1-54@')*.! 4-.*+! (+*Q1243=8! .*)*+71-*.! 2()17'=!
)*3)*.! 52-.1)12-3! ?2+! (FG! 1-.45)12-M! D/! ;+'-3.45*.! PTD<DF! 2+! A/! -')1Q*! BP%!
5='33! R! *^(+*3312-!>'3!7*'34+*.! @8! ZD%EM! %/! ;&*!BZR!>'3! 5'=54=')*.! ?2+! *'5&!
.+4C! 52-5*-)+')12-! '-.! >'3! *^(+*33*.! '3! '! (*+5*-)'C*! 2?! 4-)+*')*.! 5*==! BP%!
5='33! R! *^(+*3312-M! ;&*! *^(*+17*-)3! >*+*! +*(*')*.! "! )17*3M! %*==3! >*+*! C')*.!
431-C!4-3)'1-*.!52-)+2=3M%

/0123(% O,PP% KT!% ')6**% I% (;53(**0:<% :<% !"D$% &% '())*,% % %9G:! ;! 5*==3! >*+*!
1-54@')*.!>1)&!'! +'-C*!2?! 52-5*-)+')12-3!2?! '-)1<=')*-58!.+4C3! ?2+!FG!&24+3M!D/!
d')1Q*! BP%! 5='33! R! *^(+*3312-! >'3! 7*'34+*.! @8! ZD%EM! A/! E1-C=*! *^(*+17*-)3!
>*+*!(*+?2+7*.!431-C!)&*!BZR!2?!BP%!5='33!R!'==*=*!*^(+*3312-!?+27!U!.2-2+3!$H!
.2-2+! +*(=15')*! (*+?2+7*.! 78! B'))&*>! 0'5*/! ?2+! 0+23)+')1-! )+*')7*-)! '-.! G!
.2-2+3! $F! .2-2+! +*(=15')*3! (*+?2+7*.! @8!B'))&*>! 0'5*/! ?2+! P9D%1! )+*')7*-)M!
%*==3!>*+*!C')*.!431-C!4-3)'1-*.!52-)+2=3M!E1C-1?15'-5*!>'3!.*)*+71-*.!@8!('1+*.!
;!)*3)M%

D! A!



! FIH!

'"#"'$ :-1-,8A=-./$ 3.5$ 1-209073/08.$ 89$ 3$ A20=32H$ 7-,,$ =85-,$ /8$ 0.1-4/0D3/-$

/32D-/0.D$89$,3/-./,H$0.9-7/-5$7-,,4"!

E2!?'+!1-!)&13!5&'()*+6!'==!2@3*+Q')12-3!7'.*!?2+!%;T!)'+C*)1-C!2?!=')*-)=8!1-?*5)*.!

5*==3!>*+*!(*+?2+7*.!431-C!=')*-)=8!1-?*5)*.!5*==! =1-*3M!D=)&24C&!)&*3*!72.*=3!'+*!

43*?4=!?2+!(+22?!2?!(+1-51(=*!*^(*+17*-)36!(+17'+8!5*==!72.*=3!'+*!)&24C&)!)2!@*!'!

@*))*+!+*(+*3*-)')12-!2?!=')*-58!./%B.BCM!D=326!5*==3!5'-!@*!132=')*.!?+27!.2-2+3!)&')!

*^(+*33!-')1Q*!PTD<DF!>1)&24)!)&*!'..*.!527(=15')12-!2?!=*-)1Q1+'=!)+'-3.45)12-M!!

;&*! '33'8! 5&23*-! ?2+! .*Q*=2(7*-)! $Yw92&*+)8! *)! '=M6! FIII6! 0'5*! *)! '=M6! FIHF6!

E>1CC'+.! *)! '=M6! FII,6! a+'?! *)! '=M6! FIHU/! 1-Q2=Q*3! 3(1-254=')1-C! +*3)1-C! PTD<DF!

*^(+*331-C! %9G:! ;! 5*==3! >1)&!>1=.<)8(*! dTG<U! Q1+436! 54=)4+1-C! ?2+! U! .'83! 1-! )&*!

(+*3*-5*!2?!'!(+2)*'3*!1-&1@1)2+!)2!(+*Q*-)!3(+*'.1-C!1-?*5)12-6!'-.!)&*-!3)'1-1-C!

5*==3!431-C!'!(FG!'-)1@2.8!)2!.*)*5)!a'C!0231)1Q*!L*3*+Q21+!$a0L/!5*==3M!!P1C&!81*=.3!

2?! =')*-)!5*==3!5'-!@*!(+2.45*.! 1-!'! ?*>!.'836! +')&*+! )&'-!>**O3!2+!72-)&3!'3! 1-!

2)&*+! 72.*=3M! ! D=326! '! 5*==! 32+)*+! >'3! -2)! -**.*.! ?2+! )&13! 7*)&2.M! ;&13! 72.*=!

C*-*+')*3!=')*-)=8!1-?*5)*.!5*==3!)&')!52-3)1)4)1Q*=8!)+'-35+1@*!C'C!'-.!)&23*!>&*+*!

'-)1<=')*-58!'C*-)3!5'-!1-.45*!Q1+'=!+*=*'3*!'-.!3(+*'.1-C!1-?*5)12-M!!

dTG<U! (='371.!>'3! C+2>-! $FM,MH/6! 1-?*5)1243! Q1+43! >'3!7'-4?'5)4+*.! 1-! 54=)4+*!

$FM,MF/!'-.!Q1+'=! 3)25O3!>*+*! )1)*+*.! ?2+! 3(1-254=')12-! $FM,MU/M! !;&*! 3(1-254=')12-!

7*)&2.!1-5+*'3*.!1-?*5)12-!*??151*-58!2?!+*3)1-C!%9G:!;!5*==3!$Z1C4+*!"MHFD/M!B23)!

1-(4)! %9G:! ;! 5*==3! >*+*! %9F,! '-.! PTD<9L! -*C')1Q*6! 1-.15')1-C! '! +*3)1-C!

(&*-2)8(*!$Z1C4+*!"MHFA/M!D==!3477'+13*.!1-!3*5)12-!FM"M!



! FIF!

!

!

!

!

!

!

!

!

!

!

E(1-254=')1-C! >1)&! '-! dTG<U!BYR! 2?! U! 1-5+*'3*.! )&*! 81*=.! 2?! a0L! 5*==3! )2! HGN6!

>&15&! 7')5&*.! )&*! =*Q*=3! 3**-! 1-! )&*! 2+1C1-'=! 3)4.8! $0'5*! *)! '=M6! FIHF/! $Z1C4+*!

"MHUD/M!a0L!5*==!?2+7')12-!>'3!1-&1@1)*.!@8!)&*!'..1)12-!2?!)&*!1-)*C+'3*!1-&1@1)2+!

L'=)*C+'Q1+! 177*.1')*=8! (23)! 3(1-254=')12-! $Z1C4+*! "MHUD/M! ;&*! (FG:! 5*==3!

/0123(%O,P+%S50<:'2)670:<%:9% 3(*70<1%!"D$%&%'())*,% %D/!%9G:!;!5*==3!>*+*!
3(1-254=')*.!?2+!F!&24+3!1-!)&*!(+*3*-5*!2?!7*.1'!2+!dTG<U!Q1+43!$BYR!2?!HM,/6!
2+!>*+*!1-54@')*.!>1)&!dTG<U!2+!7*.1'!?2+!F!&24+3M!%*==3!>*+*!>'3&*.!)&+**!
)17*3! 1-! LHI6! '-.! >*+*! 54=)4+*.! 1-! LFI! ?2+! U! .'83M! R-)+'5*==4='+! (FG! >'3!
'33'8*.! @8! ZD%EM! A/! A*?2+*! 3(1-254=')12-6! %9G:! ;! 5*==3! >*+*! 3)'1-*.! >1)&!
PTD<9L! $=*?)/! '-.! %9F,! $+1C&)/! '-)1@2.1*3M! a')*3! >*+*! .*)*+71-*.! @8!
*^(+*3312-!=*Q*=!2-!%9G:!;!5*==36!(+*<'5)1Q')*.!>1)&!0BD!'-.!R2-27851-M%

A!

E(1-!:!dTG<U:!!!!!!!!!E(1-!:!dTG<U<! !!E(1-!r!dTG<U:!!!!!!!E(1-!r!dTG<U!<!

9'8!I!

!

!

9'8!U!

D!



! FIU!

)&*+*?2+*! 52-)'1-*.! '-! 1-)*C+')*.! (+2Q1+43M! D=326! )&*! 7'j2+1)8! 2?! '==! 5*==36!

+*C'+.=*33! 2?! >&*)&*+! )&*8! >*+*! *^(+*331-C! (FG! 2+! -2)! >*+*! 3)1==! 2?! '! +*3)1-C!

(&*-2)8(*!$0'5*!*)!'=M6!FIHF/!$Z1C4+*!"MHUA/M!

!

!

!

!

!

!

!

!

!

!

/0123(% O,P-% L61% 5:*070G(% 3(*(3G:03% '())*,% % D/! R-)+'5*==4='+! (FG! 3)'1-1-C! 2?!
'5)1Q')*.!2+!+*3)1-C!%9G:!;!5*==3!54=)4+*.!?2+!U!.'83!(23)!3(1-254=')12-!>1)&!dTG<
U! $BYR!2?!U/6! 1-! )&*!(+*3*-5*!'-.!'@3*-5*!2?!L'=)*C+'Q1+M!A/!Y-=8!(FG:!%9G:!;!
5*==3! 2+! %/! '==! %9G:! ;! 5*==36! >*+*! 3)'1-*.! >1)&! '-)1! %9"]6! PTD<9L! 2+! %9F,!
'-)1@2.1*3M!D5)1Q')12-!7'+O*+3!*^(+*33*.!1-!'==!5*==3!2+!j43)!(FG:!5*==3!'+*!(=2))*.M!
a')*3!.*?1-*.!@8!ZBY!'-.!(*+5*-)'C*3!'+*!7'+O*+!*^(+*3312-!2-!+*3)1-C!5*==3M%

D!

A!

%!

Activated FMO CD69
Activated
Resting

Activated FMO HLA-DR
Activated
Resting

Activated FMO CD25
Activated
Resting



! FIG!

;2! 52-?1+7! )&')! (FG:! 5*==3! >*+*! =')*-)=8! 1-?*5)*.6! +*3)1-C! '-.! (+*<'5)1Q')*.!

$0BDJRY/!$FM"MH/!%9G:!;!5*==3!>*+*!3(1-254=')*.!>1)&!dTG<U!'-.!54=)4+*.! ?2+!U<

.'83! 1-! )&*! (+*3*-5*! 2?! L'=)*C+'Q1+! )2! 3)2(! 1-)*C+')12-! 2+! E'_41-'Q1+! )2! (+*Q*-)!

Q1+'=! 3(+*'.6! 2+!-2!DL;M! ! ;&*! 54=)4+*! 34(*+-')'-)3!>*+*! 3(1-254=')*.!>1)&!amL<

%[B! 5*==3M! D-! 1-5+*'3*! 1-! amL<%[B! aZ0! (+2.45)12-! >'3! 2@3*+Q*.! 431-C! Q1+'=!

34(*+-')'-)3!?+27!'5)1Q')*.!5*==3!@4)!-2)!+*3)1-C!5*==36!*Q*-!1-!)&*!'@3*-5*!2?!.+4C!

)+*')7*-)!$Z1C4+*!"MHG/M!;&13!(1=2)!2@3*+Q')12-!52-?1+73!)&*!2+1C1-'=!3)4.8!$0'5*!*)!

'=M6!FIHF/!'-.!)&')!DL;!.+4C3!>*+*!*??15'51243!')!)&*!52-5*-)+')12-3!43*.M!

!

!

!

!

!

!

!

!

/0123(%O,PD%5+D$%L61%Y:*070G(%>(*(3G:03%'())*%63(%)67(<7)C%0<9('7(8,%%amL!5*==3!
>*+*! 3(1-254=')*.! >1)&! Q1+'=! 54=)4+*! 34(*+-')'-)3! )'O*-! ?+27! +*3)1-C! '-.!
'5)1Q')*.!%9G:!;!5*==36!U!.'83!(23)! 3(1-254=')12-! 1-! )&*!(+*3*-5*!2+!'@3*-5*!2?!
DL;M!amL!5*==3!>*+*! 34@3*_4*-)=8! 54=)4+*.! ?2+!U!.'83!'-.!aZ0!*^(+*3312-!>'3!
'-'=83*.!@8!ZD%EM%

Negative
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! FI,!

L*'5)1Q')12-!2?!=')*-)!Q1+43!>1)&!'-)1<=')*-58!.+4C!)+*')7*-)!>'3!'33'8*.M!T')*-)=8!

1-?*5)*.!%9G:!;!5*==3!>*+*!54=)4+*.!?2+!')!=*'3)!U<.'83!(23)!3(1-254=')12-!$BYR!2?!

U/!'-.!>*+*!3)174=')*.!>1)&!*1)&*+!%9UJ%9F#!@*'.3!$F!@*'.3!(*+!5*==/!2+!HIIhB!

2+!HhB!EDPD!?2+!G#!&24+3M! !d2!52-Q1-51-C!1-5+*'3*!1-!(FG!*^(+*3312-!4-.*+!'-8!

.+4C! )+*')7*-)! 52-.1)12-! 524=.!@*!.*)*+71-*.! $Z1C4+*!"MH,/6! *Q*-!>&*-!431-C! '!

=2>*+!BYR6!(*+&'(3!@*5'43*! )22!745&!5*==!.*')&!7'8!&'Q*!@**-!5'43*.!2-!Q1+'=!

+*'5)1Q')12-M! 0+23)+')1-6! 0BD6! 0'-2@1-23)')! '-.! L271.*(31-! )+*')7*-)! C'Q*!

3171='+! -*C')1Q*! +*34=)3M! 9*3(1)*! )&136! )+*')7*-)! 2?! +*3)1-C! 5*==3! >1)&! 0BD! 2+!

0+23)+')1-! '=)*+*.! )&*! '5)1Q')12-! 3)')43! 2?! )&*! 5*==3! >&*+*'3! )&*! P9D%1! .1.! -2)6!

2@3*+Q')12-3!)&')!'C+**!>1)&!)&*!C*-*+'=!=1)*+')4+*!$HM,MU!'-.!HM,MG/!$Z1C4+*!"MH"/M!!

!

!

!

!

/0123(%O,PE,%>(6'70G670:<%:9%)67(<7%TIU=P%0<%6%530A63C%'())%A:8(),%%D)!=*'3)!
F!.'83!(23)!3(1-254=')12-!1-!)&*!(+*3*-5*!2+!'@3*-5*!2?!L'=)*C+'Q1+6!5*==3!>*+*!
3)174=')*.!>1)&!D/!%9UJ%9F#!'-)1@2.1*3!2+!A/! EDPD!')! )>2! 52-5*-)+')12-3!
?2+!G#!&24+36!2+!>*+*!=*?)!4-3)174=')*.M!(FG!(231)1Q*!5*==3!>*+*!.*)*+71-*.!@8!
R-)+'5*==4='+! 3)'1-1-C! ?2+! ZD%E! '-'=8313M! a')*3! .*)*+71-*.! @8! L'=)*C+'Q1+<
)+*')*.! 52-)+2=M! E*('+')*! *^(*+17*-)3! >*+*! (*+?2+7*.! ?2+! %9UJ%9F#! '-.!
EDPD!)+*')7*-)M!L*(+*3*-)')1Q*!*^(*+17*-)3%
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! FI"!

!

!

!

!

!

!

!

!

!

!

;2!1-Q*3)1C')*!)&13! ?4+)&*+6!'!+*<1-?*5)12-!'33'8!>'3!(*+?2+7*.M!%9G:!;!5*==3!(23)!

3(1-254=')12-! >*+*! *1)&*+! 1-54@')*.! 1-! )&*! (+*3*-5*! 2+! '@3*-5*! 2?! HMF,hB!

E'_41-'Q1+! )2! (+*Q*-)! Q1+'=! 3(+*'.M! ! U<.'83! (23)! 3(1-254=')12-6! )&*3*! 5*==3! >*+*!

*1)&*+!52-)1-4'==8!)+*')*.!>1)&!E'_41-'Q1+!2+!3)2((*.!+*5*1Q1-C!)+*')7*-)M!;&*!)>2!

54=)4+*3!>*+*! @2)&! 3)174=')*.!>1)&! '-)1! %9UJF#! @*'.3M! ! R?! =')*-)! 5*==3! &'.! @**-!

/0123(% O,PO,% Ym!% 73(67A(<7% 80*3257*% 3(*70<1% '())% *767(,% % F! .'83! (23)!
3(1-254=')12-6! 5*==3! >*+*! 3)174=')*.! >1)&! EDPD6! 0'-2@1-23)')6! L271.*(31-6!
0+23)+')1-!'-.!0BDM!(FG!(231)1Q*!5*==3!>*+*!.*)*+71-*.!@8!R-)+'5*==4='+!3)'1-1-C!!
ZD%E! '-'=8313M! D5)1Q')*.6! ZR;%:! 5*==3! >*+*! .*)*+71-*.! @8! 3)'1-1-C! >1)&! %9"]6!
%9F,!'-.!PTD<9LM!a')*3!>*+*!.*)*+71-*.!@8!4-3)174=')*.!52-)+2=M!%
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0.124.08

UNSTIMULATED

HDACi

PKC AGONIST

10uM SAHA 100nM Panobinostat 10nM Romidepsin

1uM Prostratin 10ng/ml PHA



! FIW!

+*'5)1Q')*.6! '! C+*')*+! (FG:! (2(4=')12-! 3&24=.! @*! 2@3*+Q*.! 1-! 5*==3! 54=)4+*.!

>1)&24)! E'_41-'Q1+6! '3! 1-?*5)1243! Q1+43! 524=.! (2)*-)1'==8! &'Q*! @**-! +*=*'3*.6!

5'431-C!+*<1-?*5)12-!2?!2)&*+!4-1-?*5)*.!%9G:;!5*==3!1-!)&*!54=)4+*M!P2>*Q*+6!'?)*+!

G#! &24+3! 2?! +*'5)1Q')12-! (*+&'(3! '! .24@=1-C! 2?! (FG! *^(+*3312-! >'3! '5&1*Q*.!

@*)>**-!)>2!(2(4=')12-3!2?!3)174=')*.!5*==36!527('+*.!)2!>&*-!)&*!5*==3!>*+*!=*?)!

4-3)174=')*.!$Z1C4+*!"MHW/M!P2>*Q*+!)&*!3&1?)!>'3!-2)!('+)154='+=8!52-Q1-51-CM!!

!

!

!

!

!

!

!

!

!

$

/0123(% O,P.,% U036)% 3()(6*(% 93:A% )67(<7% '())*% 0<% 6% 530A63C% '())% A:8(),%%
E'_41-'Q1+! )+*')*.! 5*==3!>*+*! 3)174=')*.!>1)&! '-)1! %9UJ%9F#! '-)1@2.1*3! 1-!
)&*!(+*3*-5*!2+!'@3*-5*!2?!E'_41-'Q1+!?2+!D/!FG!'-.!A/!G#!&24+36!2+!>*+*!=*?)!
4-)+*')*.M! (FG! *^(+*3312-! 1-! )&*! ?24+! (2(4=')12-3! >'3! .*)*+71-*.! @8!
1-)+'5*==4='+!3)'1-1-C!431-C!'!0[!52-j4C')*.!'-)1@2.8M%



! FI#!

'"#"V$&'&()*+$/23.4567-5$*)<$E0,,0.D$89$TM+$7-,,4$

D33471-C! =2><=*Q*=! Q1+'=! +*'5)1Q')12-! &'.! 2554++*.6! #"#<;%L! )+'-3.45*.! %;T3!

>*+*!)&*-!'33'8*.!?2+!)&*1+!'@1=1)8!)2!)'+C*)!a0L!5*==3!(23)<+*'5)1Q')12-!>1)&!EDPD!

2+!0+23)+')1-M!;'+C*)!5*==3!>*+*!3(1-254=')*.!>1)&!dTG<U!Q1+436!'-.!-2-<)'+C*)!5*==3!

>*+*! 3(1-254=')*.! 1-! LFI!7*.1'! 2-=8M! Y-=8! )'+C*)! 5*==3! *^(+*33*.! (FG6! &2>*Q*+!

@2)&! >*+*! PTD<DF! (231)1Q*M! ;&*! (*+5*-)'C*! 5&'-C*3! 1-! )&*! %ZE[! 3)'1-*.! )'+C*)!

(2(4=')12-3!'-.!(FG:!)'+C*)!(2(4=')12-36!@2)&!+*=')1Q*!)2!52-)+2=3!>&*+*!-2!%;T3!

>*+*!'..*.6!>*+*!.*)*+71-*.!@8!ZD;DT!'33'8!$FM#M"6!Z1C4+*!"MH#/M!!

!

!

!

!

!

!

!

!

/0123(%O,P#,%L670<1%*7367(1C%9:3%':A?0<(8%/4&4@%W%0<736'())2)63%5+D%H0))0<1%
6**6C% 9:3% *50<:'2)67(8% !"D$% &% '())*% 73(67(8% R07B% PQ2K% S4T4,% T*?)! 31.*V!
ZD;DT! '33'8!>&*+*!-2!%;T3!>*+*! '..*.M!L1C&)! 31.*V! ZD;DT!'33'8!>&*+*!%;T3!
>*+*! '..*.M! D/! %9#:! ;! 5*==! *^5=4312-M! A/! L')123! 2?! %;e! '-.! %ZE[! (231)1Q*!
(2(4=')12-3!>*+*! HVH! $=*?)/! '-.! 327*! 3(*51?15! )'+C*)! 5*==! .*')&! 2554++*.!>&*-!
%;T3!>*+*! '..*.! $+1C&)/M! %/!Y-=8!%ZE[:! 5*==3!>*+*!(FG:M!;&*!(FG:!(2(4=')12-!
.*5+*'3*.!2-!'..1)12-!2?!%;TM%

D!

A!

%!



! FI]!

E7'==! '724-)3! 2?! O1==1-C! 2?! )&*! *-)1+*! k)'+C*)c! (2(4=')12-! >'3! 2@3*+Q*.! $Z1C4+*!

"MH]D/6!@4)!'!72+*!34@3)'-)1'=!O1==1-C!2?!)&*!(FG:!(2(4=')12-!>'3!2@3*+Q*.!.4*!)2!

)&*! 37'==*+! -47@*+! 2?! )&*3*! 5*==3M! P2>*Q*+6! )&*! ?2=.! 5&'-C*! @*)>**-! )&*! )>2!

7*'34+*3! 2?! 58)2)2^151)8! 31C-1?15'-)=8! '-.! 52-5271)'-)=8! 1-5+*'3*.! 2-! EDPD!

)+*')7*-)!$Z1C4+*!"MH]A/M!
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