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#6,).!.)!<6-!6,.&((.-!1a1.!(6,-U7.!D.!/8$)'&-!#'-!'W,$'9(.![96/!%8.-)!#'-!-&!-67<./)!U7'/:!1a1.!☺]V!4)!-7,)67)!

1.,%&!:8a),.!)',$-!ZZZZZ!4)!D8./!'&!:.-!#,.7<.-!167'J'J'J'J'J!ZZZ!

!

0J',(6)).e! 08.-)! )67D67,-! ),O-! :7,! #67,! 16&! :.! ).! :&,.! 1.-! 16)-! %',! &(-! -6/)! '--.d! #.,-6//.(-! .)! 1.!

,.)67,/./)! (8.-#,&)V!F7!.-!1'!W,'/:.!-r7,! [6/! (.! -'&)! )67-!☺!:6/%!',,a).-!:8&/-&-).,! i'! -7LL&)!1'&/)./'/)!Z]C!1'!

16&)&$C!-'/-!U7&!D.!/.!-.,'&!#'-!(S!'7D67,:8J7&V!G.!/.!-'&-!1a1.!#(7-!U7.(!16)!7)&(&-.,!#67,!).!:&,.!S!U7.(!#6&/)!)7!

%61#).-!#67,!16&C! S! U7.(! #6&/)! D.! ).! ,.1.,%&.!:8a),.! -&1#(.1./)!U7&! )7! .-V!^.,%&! :8a),.! (SC! :.!18$%67).,! :.-!

J.7,.-C!:8a),.!'7--&!:$(&,.!U7.!16&!.)!:.!18./W7.7(.,!U7'/:!&(! L'7)V!2.'7%67#!:.!%J6-.-!/67-! (&./)!1.7LC!.)!)7!

%6//'&-!1'!%,'&/).!('!#(7-!L6,).!#67,!/67-V!p.!%J'/W.-!#'-!.)!#,6L&).-!:.!)'!<&.V!G8'&!),6#!Jq).!:.!#',)&,!'<.%!)6&!./!

37-),'(&.!9'9EEEEEEEe!4/L&/!7/!,a<.!U7&!:.<&./)!,$'(&)$!ZZ!G.!)8'&1.V!

!

G8'&1.,'&-!L&/'(.1./)!L'&,.!7/!%(&/!:8r&(!S!16/!&:6(.!U7&!18'&:.!'7!U76)&:&./!'<.%!-'!<6&M!.)!-6/!7/&<.,-!:'/-!

(.U7.(!D.!1.!,.),67<.V!3!)6&!1'!m').!27-Je!F7!18'-!'&:$!.)!18'&:.,'-!,&./!U78S!(8$%67).!:.!).-!16)-V!!

!

G.!<'&-!18',,a).,!&%&C!.)!D.!18.M%7-.!#67,!(.-!#.,-6//.-!U7.!D8'&!#7!679(&.,e!;/.!%J6-.!.-)!%.,)'&/.![.)!1a1.!

#67,! %.-! :.,/&O,.-]!*! D.! <67-! ,.1.,%&.! )67-! :.! L'&,.! #',)&.! :.! 16&V! 08.-)! 7/.! ,&%J.--.! U7.! D.! 1.! #.,1.)-! :.!

%6/-.,<.,!(.!#(7-!(6/W).1#-!#6--&9(.V!

!



! t!

H$-71$!
!

l.-! %.((7(.-! :./:,&)&U7.-! [I0]! -6/)! -#$%&'(&-$.-! :'/-! ('! %'#)7,.C! (8'##,a).1./)! .)! ('!

#,$-./)')&6/! :.-! '/)&WO/.-V! 4((.-! 6/)! :$<.(6##$! 7/.! <6&.! -#$%&L&U7.! :.! #,$-./)')&6/C! ('!

#,$-./)')&6/!%,6&-$.C!(.7,!#.,1.))'/)!:8&/).,/'(&-.,!:.-!'/)&WO/.-!.M6WO/.-C!:.!(.-!:&W$,.,!.)!:.!

(.-!'--6%&.,!'7M!16($%7(.-!:7!0^N!:.!%('--.!X!'L&/!:.!(.-!#,$-./).,!'7M!(E1#J6%E).-!F!0IouV!l'!

#,$-./)')&6/! %,6&-$.! .-)! .--./)&.((.! S! ('! #,$-./)')&6/! :8'/)&WO/.-! U7&! /.! -6/)! #'-! -E/)J$)&-$-!

:&,.%).1./)!:'/-!(.-!I0!['/)&WO/.-!:7!-6&C!:.!)71.7,-C!:.!1&%,66,W'/&-1.-!/8&/L.%)'/)!#'-!(.-!

I0]!.)!:6/%!S!(8$)'9(&--.1./)!:.!,$#6/-.-!F!0Iou!'/)&T&/L.%)&.7-.-!67!'/)&T)716,'(.-V!"6/!$)7:.!

.-)! :6/%! #,&16,:&'(.! #67,! ('! <'%%&/')&6/! .)! #67,! (8&117/6)J$,'#&.! 1.))'/)! ./! D.7! 7/.!

#,$-./)')&6/!#',!(.-!I0V!!

p6),.!$U7&#.!'!16/),$!U78S!(8&/-)',!:.-!%.((7(.-!'#6#)6)&U7.-C!(.-!%.((7(.-!<&<'/).-!-6/)!7/.!

-67,%.!:8'/)&WO/.-!.LL&%'%.!#67,!('!#,$-./)')&6/!%,6&-$.!#',!(.-!I0!-+"4-'3*!.)!-+"4-4*V!4((.!'!'&/-&!

16/),$! U7.! (8&117/&-')&6/! :.! -67,&-! '<.%! :.-! I0! 'E'/)! %'#)7,$! :7! 1')$,&.(! #,6<./'/)! :.!

%.((7(.-!<&<'/).-!#.,1.))'&)!:.!#,6)$W.,!.LL&%'%.1./)!%6/),.!7/.!)71.7,!:$,&<$.!:.!%.((7(.-!:.!

1$('/61.! [2At]! :'/-! 7/!#,6)6%6(.! :.! )E#.!#,6#JE('%)&U7.V!I7,'/)!1'! )JO-.C! D8'&! #7!16/),.,!

U7.!%.)).!&117/&-')&6/!$)'&)!$W'(.1./)!),O-!.LL&%'%.!:'/-!7/!#,6)6%6(.!:.!)E#.!)J$,'#.7)&U7.V!

I.! L'i6/! -7,#,./'/).C! ('! #,6).%)&6/! .)! ('! ,$#6/-.! F! 0Iou! 69)./7.-! ./! 7)&(&-'/)! :.-! %.((7(.-!

<&<'/).-! %611.! -67,%.! :8'/)&WO/.-! -6/)! 1.&((.7,.-! U7.! %.((.-! 69)./7.-! '<.%! :.-! %.((7(.-!

'#6#)6)&U7.-V! l.-! I0! %7()&<$.-! '<.%! :.-! %.((7(.-! :6//.7-.-! :8'/)&WO/.-C! <&<'/).-! 67!

'#6#)6)&U7.-C!.M#,&1./)!:.-!/&<.'7M!$U7&<'(./)-!:.!16($%7(.-!:.!%6-)&17(')&6/V!4/! ,.<'/%J.C!

(.-! I0! %7()&<$.-! '<.%! :.-! %.((7(.-! '#6#)6)&U7.-! -$%,O)./)! #(7-! :8XlTA@C! (.7,! %6/L$,'/)! 7/!

#J$/6)E#.!#(7-!)6($,6WO/.V!I.!#(7-C!/67-!'<6/-!$W'(.1./)!16/),$!U7.!(.-!'/)&WO/.-!)716,'7M!

$)'&./)!1&.7M! #,$-.,<$-! '7! -.&/! :.-! %.((7(.-! <&<'/).-! U7.!:.-! %.((7(.-! '#6#)6)&U7.-C! .)! U7.! ('!

U7'/)&)$! :.! %61#(.M.-! 0^NTXv#.#)&:.! S! ('! -7,L'%.! :.-! I0! '#,O-! %7()7,.! '<.%! :.-! %.((7(.-!

<&<'/).-!$)'&)!#(7-!&1#6,)'/).!U78'#,O-!%7()7,.!'<.%!:.-!%.((7(.-!'#6#)6)&U7.-V!

I'/-!7/.! -.%6/:.!#',)&.!:.!1'! )JO-.C! D.!1.!-7&-!'))'%J$.!S! %','%)$,&-.,! (.-! ,$%.#).7,-!.)!

1$%'/&-1.-! &1#(&U7$-!:'/-! (.!),'/-L.,)!:8'/)&WO/.-!#,6<./'/)!:.!%.((7(.-!<&<'/).-!'7M!I0V! G8'&!

#7!16/),.,!U7.!%.!),'/-L.,)!/.!:$#./:!/&!:.!('!-$%,$)&6/!:8.M6-61.-C!/&!:7!g!%,6--T:,.--&/W!hV!

4/!,.<'/%J.C! &(!.-)! &/&)&$!'#,O-!7/!%6/)'%)!$),6&)!'<.%! (.-!I0!U7&!-.19(.!:$#./:,.!'7!16&/-!./!

#',)&.! :.-! ,$%.#).7,-! :.! )E#.! -%'<./W.,! ["H]! .)! :.! ('! %'(,$)&%7(&/.V! l.-! &1'W.-! 69)./7.-! ./!

1&%,6-%6#&.! -7WWO,./)! (.! #'--'W.! :.! 16($%7(.-! :.! W,'/:.! )'&((.! '7! -.&/! :87/.! -),7%)7,.! U7&!

#67,,'&)!-8'##',./).,!'7M!D6/%)&6/-!'//7('&,.-![A++0$/3"B/5"C0+1'-*+&]V!4/!.LL.)C!/67-!69-.,<6/-!

(.! #'--'W.! :.! %6//.M&/.! kB! [0MB]! .)! :.! 1')$,&.(! %.((7('&,.! -67-! 7/.! %6/L6,1')&6/! /')&<.!

[#,6)$&/.! KP+! :.! w@`I']! #,6<./'/)! :.! ('! %.((7(.! <&<'/).! .)! %6(6%'(&-'/)! #',)&.((.1./)! '<.%! (.!

1',U7.7,!:8./:6-61.-!#,$%6%.-!443TA!:'/-!('!I0V!0.#./:'/)C!(87)&(&-')&6/!:.!-JHp3!-#$%&L&U7.!

:.! ('! 0MkB! &/:&U7.! U7.! ('! #,$-./)')&6/! %,6&-$.! /.! /$%.--&).! #'-! -6/! .M#,.--&6/V!p6-! ,$-7()')-!

-7WWO,./)! :6/%! (8.M&-)./%.! :87/! 1$%'/&-1.! :.! %6117/&%')&6/! &/).,%.((7('&,.! #.,1.))'/)! (.!

#'--'W.!:8'/)&WO/.-!:.!W,'/:.!)'&((.C!U7&!#67,,'&./)!./-7&).!a),.!'##,a)$-!#',!('!I0V!



! w!

l&-).!:.-!'9,$<&')&6/-!
!
320! 3F+!2&/:&/W!0'--.)).!
'%lIl! '%.)E(').:!l6j!I./-&)E!l&#6#,6).&/!

3Ip! 3%&:.!I.-6ME,&96p7%($&U7.!
34+! 3-#','W&/.!4/:6+.#)&:'-.!

3K4! ':<'/%.:!W(E%')&6/!./:!#,6:7%)-!
3+! 3--.19('W.!+,6).&/-!

3+0! 3/)&W./!+,.-./)&/W!0.((!
3Hp! 3%&:.!H&96p7%($&U7.!

3"K+H! 3"&'(6K(E%6+,6).&/!H.%.#)6,!
3F+! 3:./6-&/.!F,&+J6-#J').!

23XA! 2,'&/T-#.%&L&%!3/W&6W./.-&-!X/J&9&)6,!A!
2')LB! 2'-&%!(.7%&/.!d&##.,!),'/-%,&#)&6/!L'%)6,!3FP!(&`.!B!

2%(T>! 2!%.((!(E1#J61'!>!
20H! 2!0.((!H.%.#)6,!

2I03! 2(66:!I./:,&)&%!0.((!3/)&W./!
2XH! 2'%7(6<&,7-!X/J&9&)6,!6L!'#6#)6-&-!#,6).&/!H.#.')!

2^I0! 26/.!^',,6j!:.,&<.:!I./:,&)&%!0.((!
2,:;! 2,616:$6ME;,&:&/.!

2"3! 26<&/.!".,71!3(971&/.!
03HI! 03-#'-.!H.%,7&)1./)!I61'&/-!

0I! 0(7-).,!6L!I&LL.,./)&')&6/!
%I0! %6/<./)&6/'(!I./:,&)&%!%.((!

0P"4! 0',96MEP(76,.-%.&/!"7%%&/&1&:E(!4-).,!
0NX+! 0',96ME().,1&/7-!6L!N-%w@TX/).,'%)&/W!+,6).&/!

0lX+! 0('--!XX!'--6%&').:!(&!+.#)&:.!
0lH! 0!)E#.!l.%)&/!H.%.#)6,!

0^4! 0(')J,&/!^.:&').:!4/:6%E)6-&-!
0^N! 061#(.M.!^'D.7,!:8N&-)6%61#')&9&(&)$!

0+HK! 0J(6,6+J./6(!H.:TxTITK'('%)6#E,'/6-&:.!
0H+! 0!H.'%)&<.!+,6).&/!

0HF! 0'(,.)&%7(&/.!
0M! 06//.M&/.!

I3^+-! I'1'W.!3--6%&').:!^6(.%7(',!+')).,/!
I0! I./:,&)&%!0.((!

I0T"XKp! I./:,&)&%!0.((T"#.%&L&%!X/).,%.((7(',!':J.-&6/!16(.%7(.TBTK,'99&/W!p6/T&/).W,&/!
I0XH! I./:,&)&%!0.((!X117/6H.%.#)6,!

IP^Q! 6,/&)J&/.!:.%',96ME('-.!&/J&9&)6,!:&L(76,61.)JE(6,/&)J&/.!
IpP2! I&/&),6L(76,69./d./.!

IH&+-! I.L.%)&<.!H&96-61'(!+,6:7%)-!
IFH! I&#J).,&%!F6M&/.!H.%.#)6,!

4IF3! 4)JE(./.I&'1&/.F.),'!'%.)&%!3%&:!
443TA! 4',(E!4/:6-61.!3/)&W./!A!

4lX"3! 4/dE1.Tl&/`.:!X117/6"6,9./)!3--'E!



! o!

4lX"+QF! 4/dE1.Tl&/`.:!X117/6-#6)!
4H33+! 4/:6#('-1&%!H.)&%7(71!31&/6#.#)&:'-.!'--6%&').:!j&)J!3/)&W./!+,6%.--&/W!

4H3I! 4/:6#('-1&%!H.)&%7(71!3--6%&').:!#,6).&/!I.W,':')&6/!
4HKX0! 4HTK6(W&!X/).,1.:&').!061#',)1./)!

P30"! P(76,.-%./%.!3%)&<')&/W!0.((!"6,)&/W!
PI3! P66:!'/:!I,7W!3:1&/&-),')&6/!

PI0! P6((&%7(',!I./:,&)&%!0.((!
P6M+B! P6,`J.':!96M!+B!

K>3! K>!3%%717(')&6/!#,6).&/!
K3IIBk! K,6j)J!3,,.-)!'/:!Ip3!I'1'W.!Bk!

K'-t! K,6j)J!',,.-)!-#.%&L&%!t!
K3F3TB! K3F3!9&/:&/W!#,6).&/!B!

KP+! K,../!P(76,.-%./)!+,6).&/!
KXlF! K'11'!X/:7%&9(.!lE-6-61'(!FJ&6(!,.:7%)'-.!

K^T0"P! K,'/7(6%E).!^'%,6#J'W.!06(6/ET")&17(')&/W!P'%)6,!
K+X! K(E%6-E(+J6-#J')&:E(X/6-&)6(!

Nl3! N71'/!l.7%6%E).!3/)&W./!
N^K2A! N&WJ!^69&(&)E!K,67#!26M!A!

NH+! N6,-.,':&-J!+.,6M&:'-.!
N"+! N.')!"J6%`!+,6).&/!

X3+! X/).W,&/T3--6%&').:!+,6).&/!
X03^TA! X/),'0.((7(',!3:J.-&6/!^6(.%7(.!A!

&4TI3+! yTITW(7)'1E(T1.-6T:&31&/6+&1.(&%!
XPp! X/).,L.,6/!

XW! X117/6W(697(&/.!
Xl! X/).,(.7`&/.!

&+l3>! +J6-#J6(&#'-.!3>!%'(%&71!&/:.#./:./)!!
XH3+! X/-7(&/!H.W7(').:!31&/6+.#)&:'-.!

XHP! X/).,L.,6/!H.W7(')6,E!P'%)6,!!

l3^+! lE-6-61'(!3--6%&').:!^.19,'/.!+,6).&/!!
l0! l'/W.,J'/-!0.((!

lIl! l6jTI./-&)E!l&#6#,6).&/!
lP3TB! lE1#J6%E).!P7/%)&6/!3--6%&').:!3/)&W./!B!

lK+>! l'96,')6,E!6L!K./.)&%-!'/:!+JE-&6(6WE!>!
(&! (&WJ)!&/<',&'/)!%J'&/!

lQzTA! l.%)&/T(&`.!Qz&:&d.:!lIl!,.%.#)6,TA!
l+0! lE-6+J6-#J')&:E(0J6(&/.!

l+"! l&#6#6(E-'%%J',&:.-!
lH+! lIl!H.%.#)6,T,.(').:!+,6).&/!

lHH! l.7%&/.TH&%JTH.#.')!
^3H0Q! ^3%,6#J'W.!H.%.#)6,!j&)J!0Q(('W./67-!-),7%)7,.!

^2l! ^'//6-.!2&/:&/W!l.%)&/!

^I3?! ^.('/61'!I&LL.,./)&')&6/T3--6%&').:!W./.!?!

^I+! ^7,'1E(!I&+.#)&:.!
^40lTA! ^7()&%')'(E)&%!4/:6#.#)&:'-.!061#(.MTl&`.TA!

^4P! ^67-.!419,E6/&%!P&9,69('-)!



! {!

^PKT4o! ^&(`!P')!K(697(.!4KP!L'%)6,!o!
^XX0! ^N0!%('-XX!061#',)1./)-!

^lH! ^&M!l.7`6%E).!H.'%)&6/!
^";! ^6/6"6:&71!:|;,').!

^=2! ^7()&=.-&%7(',!26:&.-!
p3I+N! p&%6)&/'1&:.!3:$/&/.!I&/7%($6)&:.!+J6-#J').![,$:7&)]!

pP}2! p7%(.',!P'%)6,!`'##'T(&WJ)T%J'&/T./J'/%.,!6L!'%)&<').:!2!%.((-!
pm! p')7,'(!m&((.,!

plH! pQI!l&`.!H.%.#)6,!
pQI! p7%(.6)&:.T9&/:&/W!Q(&W61.,&d')&6/!I61'&/!

Q=3! Q<'(971&/.!
6MlIl! 6ME:&-.:!l6j!I./-&)E!l&#6#,6).&/!

+3^+-! +')J6W./.-!3--6%&').:!^6(.%7(',!+')).,/-!
+3+! +,6-)')&%!3%&:!+J6-#J')'-.!

+2"! +J6-#J').!27LL.,.:!"'(&/.!
+0! +J6-#J')&:E(0J6(&/.!

#I0! #('-1'%E)6&:!I./:,&)&%!0.((!
+P3! +','L6,1'(:.JE:.!

+l0! +.#)&:.!l6':&/W!061#(.M!
+^3! +J6,96(!^E,&-)').!3%.)').!

++A! +,6).&/!+J6-#J')'-.!A!
+HH-! +')J6W./!H.%6W/&)&6/!H.%.#)6,!

+"! +J6-#J')&:E(-.,&/.!
+Fz! +./),'M&/.!

+=IP! +6(E=&/E(&I./.!P(76,&:.!
H'%! H'-T,.(').:!0B!96)7(&/71!)6M&/!-79-),').!!

H3+! H.%.#)6,!3--6%&').:!+,6).&/!
H4! H$)&%7(71!4/:6#('-1&U7.!

HXK! H.)&/6&%!'%&:!X/:7%&9(.!K./.!X!
HX+! H')!X/-7(&/!+,616).,!

HlN! HXKTATl&`.!N.(&%'-.-!
HQHyF! H3HT,.(').:!Q,#J'/!H.%.#)6,!yF!

HQ"! H.'%)&<.!QMEW./!"#.%&.-!
"A+! "#J&/W6-&/.TAT+J6-#J').!

"32! "$,71!J71'&/!32!
"3+! ".,71!31E(6&:!+,6).&/!

"P0! "#6)-!P6,1&/W!0.((-!
"N+TA! ",%!N616(6WE!%6/)'&/&/W!)E,6-&/.!+J6-#J')'-.!A!

-JHp3! -J6,)!J'&,#&/!Hp3!
-&Hp3! -&(./%.:!Hp3!

"&,#~! "&W/'(!,.W7(')6,E!#,6).&/!~!
"p3H4! "6(79(.!pP"!3))'%J1./)!#,6).&/!H.%.#)6,!

"+! "7,L'%)'/)!+,6).&/!
"H! "%'<./W.,!H.%.#)6,!

"F3F! "&W/'(!F,'/-:7%.,!'/:!3%)&<')6,!6L!F,'/-%,&#)&6/!
"=P! "$,71!:.!=.'7!P.6)'(!!

FT9.)! FT96M!),'/-%,&#)&6/!L'%)6,!



! A@!

F33! F716,!3--6%&').:!3/)&W./!
F3+! F,'/-#6,).,!'--6%&').:!j&)J!3/)&W./!+,6%.--&/W!

F0H! F!0.((!H.%.#)6,!
FP/! F,'/-L.,,&/.!

FKPx! F,'/-L6,1&/W!K,6j)J!P'%)6,!x!
FJ! F!J.(#.,!

F&1! F!%.((!&117/6W(697(&/!17%&/!#,6).&/!
FlH! F6((!l&`.!H.%.#)6,!

FlF>! [FH4^]Tl&`.!#,6).&/!>!
FpP2! F,&/&),6%J(6,69./d./.!

FpP~! F716,!p.%,6-&-!P'%)6,!~!
FQ+! FJ&1.)!Q(&W6+.#)&:'-.!

F++XX! F,&+.#)&:E(!+.#)&:'-.!XX!
F,.W-! F!,$W7(').7,-!

FH&0! F0+TA!H&/W!061#(.M!
F"+! FJ,6196-#6/:&/.!

;F+! ;,&:&/.!F,&+J6-#J').!
;=! ;(),'=&6(.)!

=XN! =&,7-!:.!(|X117/6:$L&%&./%.!N71'&/.!
z0HA! z0!0J.16`&/.!H.%.#)6,!A!
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!"#"! $%&'(%))*)%&'+%,+-./.0*%&'(1,2%,/.1,,%))%&'

!

l.-!%I0!L6,1./)!7/.!#.)&).!#6#7(')&6/!:86,&W&/.!J$1')6#6�$)&U7.!U7&!6%%7#.!('!#(7#',)!

:.-! )&--7-! (E1#J6�:.-! .)! /6/! (E1#J6�:.-V! 4/! -.! 9'-'/)! -7,! :.-! %,&)O,.-! :$<.(6##.1./)'(C!

#J$/6)E#&U7.!.)!L6/%)&6//.(C!(.-!%I0!#.7<./)!a),.!-67-!:&<&-$.-!./!),6&-!#6#7(')&6/-!*!(.-!I0!

1&W,')6&,.-! :.-! )&--7-! /6/! (E1#J6�:.-C! (.-! I0! ,$-&:./).-! :.-! )&--7-! (E1#J6�:.-! .)! (.-! I0!

&/L('11')6&,.-A?CAtV!

!

!

AV>VAVA l.-!I0!1&W,')6&,.-!:.-!)&--7-!/6/!(E1#J6�:.-!

!

0.-!%.((7(.-!-6/)!%'#'9(.-!:.!%'#)7,.,!:.-!'/)&WO/.-!.)!:.!1&W,.,!:.! ('!#$,&#J$,&.!<.,-!

(.-!W'/W(&6/-!:,'&/'/)-!#',!(.-!<'&--.'7M!(E1#J')&U7.-!'LL$,./)-C!6Y!.((.-!#.7<./)!&/&)&.,!7/.!

,$#6/-.! &117/&)'&,.! [:&,.%).1./)! 67! ./! ),'/-1.))'/)! (8'/)&WO/.! '7M! I0! ,$-&:./).-! :.-!

)&--7-!(E1#J6�:.-]V!4((.-!,.#,$-./)./)!./<&,6/!?@�!:.-!I0!:.-!W'/W(&6/-!1'&-!-6/)!'9-./).-!

:.! ('!,').!.)!:7!)JE17-V!4/!.LL.)C!%.-!6,W'/.-!/.!,.i6&<./)!#'-!:.!<'&--.'7M! (E1#J')&U7.-!

'LL$,./)-AwCAoV!X(!.M&-).!),6&-!-67-T)E#.-!:.!I0!1&W,')6&,.-!*!(.-!%.((7(.-!:.!l'/W.,J'/-![l0]C!(.-!

I0!#$,&#J$,&U7.-!0IA@Bu!0IAA9T!.)!(.-!I0!0IA@BT!0IAA9uV!

!

!

Q%$& )%--?-%$& '%& Q,0@%+",0$& YQWZ&R! 0.-! %.((7(.-! -6/)! ,.),67<$.-! :'/-! (.-! $#&)J$(&71-!

#(7,&-),')&L&$-C! /6)'11./)! :'/-! (8$#&:.,1.! .)! (.-! :&LL$,./).-! 17U7.7-.-! :.! (86,W'/&-1.V!

4((.-! ,.#,$-./)./)! :.! B! S! ?�! :.-! %.((7(.-! :.! (8$#&:.,1.! %J.d! ('! -67,&-! ':7().C! '<.%! 7/.!

:./-&)$!:.!w@@!l0-!#',!11>!A{V!!

I.-!),'<'7M!:.!^.,':!%'"/$!>@!6/)!16/),$!S!(8'&:.!:.!-67,&-!%J&1O,.-C!#','9&6)&U7.-!.)!./!

%6/:&)&6/! /6/! &/L('11')6&,.C! U7.! (.-! l0! $)'&./)! ,$-&-)'/).-! S! (8&,,':&')&6/! γ! .)! U7.! /&! (.-!

#,$%7,-.7,-! :.! ('!16.((.! 6--.7-.! /&! %.7M! :.! ('! %&,%7(')&6/! -'/W7&/.! /8$)'&./)! ,.%,7)$-! '7!

/&<.'7!:.! ('!#.'7V! l.7,!1'&/)&./!S!7/!/619,.!%6/-)'/)! -.,'&)! (8.LL.)!:87/! ,./67<.((.1./)!

#',! :.-! #,$%7,-.7,-! #,$-./)-! '7! -.&/! 1a1.! :.! ('! #.'7V! 37! %6/),'&,.C! ./! %6/:&)&6/!

&/L('11')6&,.! ['#,O-! &,,':&')&6/! ;=]C! :.-! #,$%7,-.7,-! -6/)! 9&./! ,.%,7)$-! '7! -&).!

:8&/L('11')&6/V! P&/'(.1./)C! &(-!16/),./)! #',! &/%6,#6,')&6/! :.! 2,:;! :'/-! (8$#&:.,1.C! U7.!

%.-!%.((7(.-!6/)!7/.!(6/W7.!:7,$.!:.!<&.!:'/-!('!#.'7![./<&,6/!B!-.1'&/.-]V!!

l.-! l0-! -6/)! %','%)$,&-$.-! #',! ('! #,$-./%.! :.! W,'/7(.-! :.! 2&,9.%`C! %61#6-$-!

1'D6,&)'&,.1./)!:.! ('! ('/W.,&/.! [0I>@w]! [7/! ,$%.#).7,!:7! W,67#.!:.-! (.%)&/.-!:.! )E#.!0]C!

:.<./7! (.!1',U7.7,! #',! .M%.((./%.! :.! %.-! %.((7(.-V! +J$/6)E#&U7.1./)C! l.-! l0-! -6/)! '&/-&!

%','%)$,&-$.-!*!0^NTXXu!0IAA%&/).,1$:&'&,.!0IAA9u!0I>@?L6,)!('/W.,&/.L6,)!"&,#αuAtV!

!



! >@!

l'!L6/%)&6/!:.-!l0-!/8.-)!#'-!./%6,.!)6)'(.1./)!%61#,&-.V!l.-!#,.1&O,.-!$)7:.-!6/)!$)$!

,$'(&-$.-!-+"4-'3*C!1'&-!:.#7&-!U7.(U7.-!'//$.-C!:.-!.M#$,&./%.-!-+"4-4*!-.!:$<.(6##./)!W,q%.!

'7M!16:O(.-!#.,1.))'/)!:8$(&1&/.,!-#$%&L&U7.1./)!(.-!l0-V!3&/-&C!('!:$#($)&6/!:.-!l0-!:'/-!

7/.! -67,&-! .M#,&1'/)! (.! ,$%.#).7,!:.! ('! )6M&/.!:&#J)$,&U7.! [IFH]! -67-! (.! #,616).7,!:.! ('!

('/W.,&/.C! /.! -.19(.! #'-! 'LL.%).,! ('! ,$#6/-.! &117/&)'&,.! %6/),.! (.! :&/&),6L(76,69./d./.!

[IpP2]! &/),6:7&)!:'/-! ('!#.'7>AV!0.#./:'/)C!:'/-!7/.!'7),.!$)7:.C! ('!:$#($)&6/!-#$%&L&U7.!

-.19(.! :&1&/7.,! ('! ,$#6/-.! '((.,W&U7.! #,6<6U7$.! #',! (8':1&/&-),')&6/! :.!

),&/&),6%J(6,69./d./.! [FpP2]C! -7WW$,'/)! 7/! ,_(.! /$W')&L! :.! %.-! %.((7(.-! :'/-! ('! ,$-6(7)&6/!

:87/.!,$'%)&6/!'((.,W&U7.>>V!

!

!

Q%$&)%--?-%$&>1@+,*(1+%$&W8F[;
\&
W8FFM

6
&&%*&W8F[;

6
&W8FFM

\
R!0.-!%.((7(.-!-6/)!,.),67<$.-!

:'/-! (.-! :&LL$,./)-! )&--7-! #$,&#J$,&U7.-! ).(-! U7.! ('! #.'7! [6/! (.-! '##.((.! '(6,-! (.-! I0!

:.,1&U7.-!#7&-U78.((.-!-6/)!-&)7$.-!:'/-!(.!:.,1.]C!(.!),'%)7-!&/).-)&/'(C!(.-!#6716/-C!(.!L6&.!

67!./%6,.!(.-!,.&/->BV!

I.7M!$)7:.-!6/)!16/),$!U78&(!.M&-)'&)!:'/-!('!#.'7!:8'7),.-!%.((7(.-!1&W,')6&,.-!U7.!(.-!

l0-V!I'/-!7/.!#,.1&O,.!$)7:.! ,$'(&-$.!#',! (8$U7&#.!:.!2V!^'(&--./>kC! (87)&(&-')&6/!:.! -67,&-!

%J&1$,&U7.-!'!#.,1&-!:8&:./)&L&.,! ('!#,$-./%.!:.!:.7M!)E#.-!:.!%.((7(.-!('/W.,&/.u!4KP+u!.)!

('/W.,&/.u! 4KP+T! %6(6%'(&-'/)! ('! d6/.! F! :'/-! (.-! W'/W(&6/-! -67-! %7)'/$-V! l8.M#,.--&6/! :7!

,$%.#).7,! :.! ('! )6M&/.! :&#J)$,&U7.! -67-! (.! #,616).7,! :7! WO/.! :.! ('! ('/W$,&/.! :'/-! %.-!

%J&1O,.-!&/:&U7.C!U78'#,O-!':1&/&-),')&6/!:.!('!)6M&/.!:&#J)$,&U7.C!('!#6#7(')&6/!('/W.,&/.u!

4KP+u! -.! ,.),67<.!:'/-! (.!:.,1.!.)!/6/! (8$#&:.,1.V!0.%&! &1#(&U7.!U7.!%.)).!#6#7(')&6/!'!

7/.!6,&W&/.!:&LL$,./).!:.!%.((.!:.-!l0-V!I'/-!7/.!-.%6/:.!$)7:.C!(.-!'7).7,-!16/),./)!U7.!

%.-! %.((7(.-! -6/)! -./-&9(.-! '7M! &,,':&')&6/-! γ! .)! ,.#,$-./)./)! ('! 1'D6,&)$! :.-! %.((7(.-! :.-!

W'/W(&6/-!%7)'/$-V!X(-!-67-T:&<&-./)!(.-!%.((7(.-!:.,1&U7.-!./!:.7M!%')$W6,&.-!./!L6/%)&6/!:.!

(.7,!.M#,.--&6/!:7!0IAA9!.)!:.!0IA@B![&/)$W,&/.![α4]Tβw]>?V!4((.-!-6/)!'7--&!69-.,<$.-!:'/-!

(.-! #6716/-C! (.! L6&.C! (.-! &(6)-! #'/%,$')&U7.-! .)! (.-! ,.&/-C! -7WW$,'/)! '&/-&! U7.! %.-! %.((7(.-!

-.,'&./)!(.-!I0!&/).,-)&)&.((.-!:.!(86,W'/&-1.>tV!

0.-!%.((7(.-!1&W,')6&,.-!,$#6/:./)!'7!g!#',':&W1.!:.-!%.((7(.-!:.!l'/W.,J'/-!hC!%8.-)!S!

:&,.! U78.((.-! 1&W,./)! :.-! )&--7-! #$,&#J$,&U7.-! '7M! W'/W(&6/-! 6Y! .((.-! #,$-./)./)! 7/!

#J$/6)E#.!1')7,.! [.M#(&U7$!:'/-! (.! %J'#&),.!AVk!#V>w]>wV!0.)).!1&W,')&6/!.)! ('!1')7,')&6/!

U7&! (8'%%61#'W/.! -6/)! $W'(.1./)!69-.,<$.-!:'/-!:.-! -67,&-! g!W.,1! L,..!h! [/.!#,$-./)'/)!

#'-!:.!#')J6WO/.-]C!&/:&U7'/)!:6/%!U7.!%.-!#,6%.--7-!-6/)!&/:$#./:'/)-!:.!('!#,$-./%.!:.!

#')J6WO/.-!1'&-!U78&(-! -.,'&./)!./! ,.<'/%J.!#6)./)&'(&-$-!#',! (.7,!#,$-./%.>oV!2&./!U7.! ('!

#(7#',)!:.-!%.((7(.-!1&W,')6&,.-!1.7,./)!7/.!L6&-!(.7,!L6/%)&6/!).,1&/$.!:'/-!(.-!W'/W(&6/-C!

&(! /8.-)! #'-! .M%(7! U7.! %.,)'&/.-! -8$%J'##./)! :'/-! ('! %&,%7(')&6/! -'/W7&/.! <&'! (.-! <'&--.'7M!

(E1#J')&U7.-!.LL$,./)-!6Y!.((.-!#.7<./)!%6/),&97.,!S!('!,$#6/-.!&117/&)'&,.!:'/-!:8'7),.-!

)&--7-![%611.!('!,').]AAV!



! >A!

2.'7%67#!:8$)7:.-!-.!-6/)!L6%'(&-$.-!-7,!('!#6#7(')&6/!0IA@Bu!0IAA9TV!4((.!-.19(.!a),.!

&1#(&U7$.! :'/-! (8&/&)&')&6/! .)v67! ('! ,$W7(')&6/! :.-! ,$#6/-.-! &117/&)'&,.-C! ./! L6/%)&6/! :7!

)&--7! :'/-! (.U7.(! .((.! -.! (6%'(&-.>BC! .)! #.7)! ,$'(&-.,! .LL&%'%.1./)! ('! #,$-./)')&6/! %,6&-$.!

:8'/)&WO/.->{![L6/%)&6/!:$)'&(($.!:'/-!(.!%J'#&),.!BVBVBV>C!#w?]V!3!(8&/<.,-.C!#.7!:.!),'<'7M!-.!

-6/)!<,'&1./)!&/)$,.--$-!'7M!I0!0IA@BT!0IAA9uV!!

P&/'(.1./)C! &(! .-)! (',W.1./)! %6/-&:$,$! U7.! (.-! %.((7(.-! 0IA@Bu! 0IAA9T! -6/)! ./! $),6&).!

,.(')&6/!'<.%!(.-!%.((7(.-!0Ioαu0I>@?u!,$-&:./).-!:.-!6,W'/.-!(E1#J6�:.-!-.%6/:'&,.-C!'7--&!

9&./!./! ).,1.-!:.!:$<.(6##.1./)!U7.!:.!-#$%&L&%&)$! L6/%)&6//.((.V!+',!.M.1#(.C!:'/-!:.-!

-67,&-!:$L&%&./).-!#67,! (.! L'%).7,!:.!),'/-%,&#)&6/!2')LBC!/$%.--'&,.!'7!:$<.(6##.1./)!:.-!

I0!0IoαuC!(.-!%.((7(.-!0IA@Bu0IAA9T!-6/)!'9-./).-!:.!('!#.'7C!:.-!#6716/-!.)!:.!('!('1&/'!

#,6#,&'B@V!

!

!

AV>VAV> l.-!I0!,$-&:./).-!:.-!)&--7-!(E1#J6�:.-!

!

0.-!%.((7(.-!-.!:&LL$,./%&./)!.)! ,$-&:./)!%6/)&/7.((.1./)!'7!-.&/!:.-!)&--7-! (E1#J6�:.-V!

I'/-!(.-!W'/W(&6/-C!.((.-!#',)'W./)!(8./<&,6//.1./)!'<.%!(.-!I0!1&W,')6&,.-!'(6,-!U7.!:'/-!('!

,').!.)!(.!)JE17-C!.((.-!6%%7#./)!('!)6)'(&)$!:.-!%61#',)&1./)-!%6/-'%,$-!'7M!I0AtV!

I.7M!)E#.-!#,&/%&#'7M!:.!I0!,$-&:./).-!-6/)!,.),67<$.-!:'/-!(.-!6,W'/.-!(E1#J6�:.-!.)!

:&LLO,./)!#',!(8.M#,.--&6/!:.-!16($%7(.-!0Ik!.)!0IoααBA!*!(.-!I0!0Ioαu!0IkT!0IAA9T!0(.%{'u!

0I>@?L6,)! .)! (.-! I0! 0IoαT! 0Iku! 0IAA9u!0(.%{'T!0I>@?L'&9(.V! 0.)).! :.,/&O,.! #6#7(')&6/! .-)!

#,$:61&/'/).!#',1&! (.-!I0!:.-!6,W'/.-! (E1#J6�:.-C!)'/:&-!U7.!('!#,.1&O,.!,.#,$-./).!:.!

>@!S!k@�!:.-!I0!:.! ('! ,').!.)!:.-!W'/W(&6/-AtV!p67-!#67<6/-!$W'(.1./)!/6).,! (8.M&-)./%.!

:87/.!),6&-&O1.!#6#7(')&6/C! (.-!I0!0IoαT!0IkT!0IAA9u!0I>@?L'&9(.C!-67<./)!%6/L6/:7.!'<.%!

(.-!I0!0IoαT!0IkuV!

l'! (6%'(&-')&6/!:.! %.-! %.((7(.-! '7! -.&/!:.-!6,W'/.-! (E1#J6�:.-!.-)!9&./!:$L&/&.!*! (.-!I0!

0Ioαu!0IkT!-6/)!(6%'(&-$.-!:'/-!('!d6/.!F!.)!('!d6/.!1',W&/'(.C!'(6,-!U7.!(.-!I0!0IoαT!0Iku!

-6/)! (6%'(&-$.-! :'/-! ('! d6/.!1',W&/'(.! .)! ('! #7(#.! ,67W.! :.! ('! ,').V! 0.#./:'/)C! %.-! :.7M!

#6#7(')&6/-!-6/)!%'#'9(.-!:.!1&W,.,!:'/-!('!d6/.!F!'#,O-!'%)&<')&6/B>V!

0.-!%.((7(.-!/.!,$#6/:./)!#'-!'7!g!#',':&W1.!:.-!%.((7(.-!:.!l'/W.,J'/-!h!#7&-U78.((.-!

-6/)! ,.),67<$.-! :'/-! 7/! $)')! #J$/6)E#&U7.1./)! &11')7,.! )67)! '7! (6/W! :.! (.7,! <&.! ./!

%6/:&)&6/!/6/!&/L('11')6&,.V!4/!.LL.)C!.((.-!.M#,&1./)!16&/-!:.!16($%7(.-!:7!0^NTXX!.)!:.!

%6-)&17(')&6/![%.!U7&!#.,1.)!:.!(.-!:&-)&/W7.,!:.-!I0!1&W,')6&,.-!:'/-!(.-!W'/W(&6/-]V!4((.-!

#.7<./)!/$'/16&/-!1')7,.,! (6,-!:.!(.7,!,./%6/),.!'<.%!:.-!'W./)-!1&%,69&./-C!).(-!U7.!(.!

(&#6#6(E-'%%J',&:.![l+"]BBV!I.-!.M#$,&./%.-!7)&(&-'/)!(.!2,:;!&/:&U7./)!U7.C!:'/-!('!,').C!%.-!

%.((7(.-!6/)!7/.!:7,$.!:.!<&.!'--.d!%67,).C!:8./<&,6/!B!S!k!D67,-BkV!

!



! >>!

P&/'(.1./)C!%.-!:.7M!-67-!)E#.-!:.!I0!-.19(./)!#,$-./).,!:.-!L6/%)&6/-!:&LL$,./).-V!l.-!

I0! 0Ioαu! 0IkT! -.,'&./)! -#$%&'(&-$.-! :'/-! (.-! L6/%)&6/-! :.! %'#)7,.! :8'/)&WO/.-! #67,! ('!

#,$-./)')&6/!%,6&-$.![L6/%)&6/!:$)'&(($.!:'/-!(.!%J'#&),.!BVBVBVA!#wB]B?V!37!%6/),'&,.C!(.-!I0!

0IoαT!0Iku!'7,'&./)!7/!,_(.!#,$:61&/'/)!:'/-!('!#,$-./)')&6/!#',!(.-!16($%7(.-!:7!0^NTXXV!

0.)).! -#$%&'(&-')&6/! -.,'&)! ./! #',)&.! :7.! S! (8.M#,.--&6/! #,$L$,./)&.((.! :.! 16($%7(.-!

&1#(&U7$.-!:'/-!(87/.!67!(8'7),.!:.-!<6&.-!:.!#,$-./)')&6/BtV!

!

!

AV>VAVB l.-!I0!&/L('11')6&,.-!

!

l.-!I0! &/L('11')6&,.-C! ,.),67<$.-!:'/-! (.-!)&--7-!#$,&#J$,&U7.-C!%6,,.-#6/:./)!'7M!I0!

:$,&<$.-! :.!16/6%E).-! [16I0]! U7&! -.! :$<.(6##./)! ./! ,$#6/-.! S! 7/.! &/L('11')&6/V! 4((.-!

:&-#','&),'&./)! 7/.! L6&-! (8&/L('11')&6/! ,$-6(7.AtV! I.-! ),'<'7M! ,$'(&-$-! #',! l.�/!%'" /$Bw! 6/)!

16/),$!U7.! (6,-!:87/.! &/L.%)&6/!#',!R%-&2)/+-/")/S*3C!:.-!16/6%E).-!$)'&./)! ,.%,7)$-!'7!

/&<.'7! :7! :.,1.! .)! -.! :&LL$,./%&'&./)! ./! g!I0! :.,1&U7.-! :$,&<$.-! :.! 16/6%E).-!hV! 0.-!

%.((7(.-!$)'&./)!./-7&).!%'#'9(.-!:.!1&W,.,!:'/-!(.-!W'/W(&6/-!:,'&/'/)-!'L&/!:.!-)&17(.,!(.-!

(E1#J6%E).-!F!-#$%&L&U7.-!:.!R?")/S*3V!0.)).!$)7:.!1.)!./! (71&O,.! (.!,_(.! &1#6,)'/)!:.! ('!

L6,1')&6/! (%" +*4*! :.! I0! &/L('11')6&,.-! :'/-! (.! %6/),_(.! :.! (8&117/&)$! %6/),.! %.,)'&/-!

#')J6WO/.-V!

l.!#J$/6)E#.!:.!%.-!%.((7(.-!:$#./:!:.! ('!/')7,.!:7!-)&17(7-!67!./%6,.!:7!)&--7!:'/-!

(.U7.(!.((.-!-.!:&LL$,./%&./)V!0.#./:'/)C!.((.-!#.7<./)!a),.!%','%)$,&-$.-!%611.!$)'/)!lEt0u!

0IAA9u! 0^NTXXu! 0IAA%&/).,1$:&'&,.C! 9&./! U7.! (8.M#,.--&6/! :.! lEt0! -6&)! L6,).1./)! :&1&/7$.!

(6,-U7.! (.-!%.((7(.-!./),./)!:'/-! (.-! )&--7-! (E1#J6�:.-! [,./:'/)! ('!:&-)&/%)&6/!'--.d!:&LL&%&(.!

'<.%!(.-!I0!0IoαT!0Iku!0IAA9u!,$-&:./).-]AtCBoV!

0.-! %.((7(.-! -.19(./)!a),.!:$#./:'/).-!:7! L'%).7,!:.! %,6&--'/%.!K^T0"P! [W,'/7(6%E).!

16/6%E).! %6(6/E! -)&17(')&/W! L'%)6,]C! #7&-U78.((.-! /.! -6/)! #'-! #,$-./).-! :'/-! :.-! -67,&-!

W$/$)&U7.1./)! 16:&L&$.-! .)! :$L&%&./).-! #67,! (.! ,$%.#).7,! :7! K^T0"P! [1a1.! '#,O-!

&/L('11')&6/]B{V!0J.d!(8N611.C!%.-!%.((7(.-!#.7<./)!a),.!W$/$,$.-!S!#',)&,!:.!16/6%E).-!:7!

-'/W!#$,&#J$,&U7.!-)&17($-!./!#,$-./%.!:.!K^T0"P!.)!:8XlTkk@V!4/!,.<'/%J.C!%J.d!('!-67,&-C!

(.-!%.((7(.-!W$/$,$.-!S!#',)&,!:.!('!16.((.!6--.7-.!./!#,$-./%.!:.!K^T0"P!-.7(C!#.,1.))./)!

:869)./&,! 7/.! #6#7(')&6/! -&1&('&,.! '7M! I0! &/L('11')6&,.-V! l'! W,'/:.! U7'/)&)$! :.! %.((7(.-!

69)./7.-!'#,O-!%7()7,.!L'&)!:8.((.-!(.-!#(7-!7)&(&-$.-!./!&117/6)J$,'#&.!9'-$.!-7,!(.-!I0!67!

#67,!:.-!$)7:.-!-+"4-'3*V!!

P&/'(.1./)C!6/!-7##6-.!U7.!%.-!%.((7(.-!,.#,$-./)./)!7/.!-67,%.!:.!I0!:.!g!-.%67,-!hC!

W$/$,$.-!(6,-!:87/.!&/L('11')&6/!#67,!(7)).,!#(7-!.LL&%'%.1./)!%6/),.!7/!#')J6WO/.V!

!

!



! >B!

!"#"# $%&'(%))*)%&'+%,+-./.0*%&'3)4&54(6/17+%&''

!

l.-! I0! #('-1'%E)6�:.-! [#I0]! ,.#,$-./)./)! 7/.! L'&9(.! #6#7(')&6/! U7&! -8'%%717(.!

#,&/%&#'(.1./)! :'/-! (.! -'/W! .)! (.-! 6,W'/.-! (E1#J6�:.-V! 08.-)! :8'&((.7,-! #',! <6&.! -'/W7&/.!

U78.((.-!#$/O),./)!:'/-!%.-!6,W'/.-V!l.-!#I0!-6/)!%','%)$,&-$.-!#J$/6)E#&U7.1./)!%611.!

$)'/)!0IAA%(6j! 0^NTXX(6j! 2>>@u! "&W(.%Nu!["&W(.%N!$)'/)!7/.! (.%)&/.!:.! )E#.!0]AtC! .)! .((.-! -.!

),67<./)!.--./)&.((.1./)!'7!/&<.'7!:.!('!d6/.!1',W&/'(.!.)!(.-!d6/.-!F!:.!('!,').kAV!

0.-!%.((7(.-!-6/)!%6//7.-!#67,!-$%,$).,!:.!L6,).-!U7'/)&)$-!:8&/).,L$,6/!:.!)E#.! X! [XPpT

αvβ]C!%E)6`&/.!'/)&<&,'(.!#',!.M%.((./%.V!0.)).!#,6:7%)&6/!.-)!('!%6/-$U7./%.!:.!('!:$).%)&6/!

:.!16)&L-!<&,'7MC!W,q%.!S!(8.M#,.--&6/!:.!,$%.#).7,-!:.!)E#.!F6((![FlH-]!./:6-61'7M![FlHw!.)!

FlH{]V!3#,O-!-)&17(')&6/!<&'!%.-!FlH-C!(.-!#I0!6/)!'7--&!('!%'#'%&)$!:.!-$%,$).,!:.-!%E)6`&/.-!

#,6T&/L('11')6&,.-! ).((.-! U7.! (.! FpPTα! [)716,! /.%,6-&-! L'%)6,! α]C! .)! -6/)! $W'(.1./)!

%'#'9(.-!:.!#,$-./).,!(8'/)&WO/.k>V!

l.-!#I0! -.!:&-)&/W7./)! L'%&(.1./)!:.-! %I0!#',! (.7,!16,#J6(6W&.! S! (8$)')! U7&.-%./)V! 4/!

.LL.)C!.((.-!6/)!7/!'-#.%)!#('-1'%E)6�:.![%611.!(.7,!/61!(8&/:&U7.]C!%8.-)!S!:&,.!U78.((.-!6/)!

7/.! L6,1.! ',,6/:&.! '<.%! 7/! :$<.(6##.1./)! &1#6,)'/)! :.! ,$)&%7(71! ./:6#('-1&U7.!

,'##.('/)!('!16,#J6(6W&.!:.-!%.((7(.-!-$%,$),&%.-!:8'/)&%6,#-C!67!#('-16%E).-V!4((.-!#.,:./)!

./-7&).!(.7,!16,#J6(6W&.!#('-1'%E)6�:.!'#,O-!'%)&<')&6/!.)!:$<.(6##./)!'(6,-!:.-!:./:,&).-C!

%611.!(.-!%I0kBV!

P&/'(.1./)C! (.-! #I0! 6/)! '7--&! :.-! #,6#,&$)$-! :.! #,$-./)')&6/! :.! (8'/)&WO/.!*! S! (8$)')!

'%)&<$C!.((.-!#.7<./)!'%)&<.,!:.-!(E1#J6%E).-!F![:&-%7)$!:'/-!(.!%J'#&),.!BVBVBVB!#Vwt]k>CkkV!

!

!

!"#"8 $%&'(%))*)%&'+%,+-./.0*%&'(9%:');<155%'

!

l.-! $)7:.-! '%)7.((.-! %J.d! ('! -67,&-! #.,1.))./)! :8'<6&,! 7/.! <7.! W(69'(.! -7,! (.! ,_(.! :.-!

:&LL$,./)-! '%).7,-! :7! -E-)O1.! &117/&)'&,.! :'/-! :.! /619,.7-.-! #')J6(6W&.-V! 0.-! $)7:.-!

./,&%J&--./)! %6/-&:$,'9(.1./)! /6),.! %61#,$J./-&6/! :7! -E-)O1.! &117/&)'&,.! U7&C! #',!

J616(6W&.C! #.7)! a),.! ),'/-#6-$.! %J.d! (8N611.! 'L&/! :.! (7)).,! %6/),.! :.! /619,.7-.-!

1'(':&.-V!3&/-&C!9&./!U7.!16/!),'<'&(!:.!)JO-.!/8'&)!#'-!#6,)$!-7,!(.-!:&LL$,./)-!-67-!)E#.-!:.!

I0!J71'&/.-C! D8'&! -67J'&)$! L'&,.!7/.!9,O<.!%61#','&-6/!:.-!I0!J71'&/.-!#',! ,'##6,)!'7M!

-67-T)E#.-!17,&/-!:&-%7)$-!#,$'('9(.1./)![F'9(.'7!A!#VAw]V!

!

F,67<.,!(8$U7&<'(./)!:.-!I0!J71'&/.-!/8'!#'-!$)$!7/.!)q%J.!L'%&(.!./!,'&-6/!:7!1'/U7.!

:.!1',U7.7,-!./!%6117/!'<.%!(.-!I0!17,&/.-C!:.!(.7,!,',.)$!.)!:.!('!:&LL&%7()$!:869)./&,!:7!

-'/W!67!:.-!$%J'/)&((6/-!:.!)&--7-V!I'/-!(.-!'//$.-!>@@@C!),6&-!-67-!#6#7(')&6/-!:.!I0!6/)!

$)$! ),67<$.-! :'/-! (.! -'/W! .)! (.-! )&--7-! (E1#J6�:.-C! %.((.-! .M#,&1'/)! (.!1',U7.7,! 2I03TA!



! >k!

[2(66:! I0! 3/)&W./! A]! 67! I0! 0IA%uC! %.((.-! (.!1',U7.7,! 2I03TB! 67! I0! 0IAkAu!.)! %.((.-! (.!

1',U7.7,! 2I03T>! 67! #I0k?CktCkwCkoV! I'/-! 7/! #,.1&.,! ).1#-! .)! #',! :.-! '/'(E-.-! :7!

),'/-%,&#)61.C! (.-! I0! 2I03TBu! 6/)! $)$! 16/),$.-! %611.! $)'/)! (8$U7&<'(./)! :.-! I0!

0Ioαu0IkT! .)! (.-! I0! 2I03TAu! (8$U7&<'(./)! :.-! I0! 0IoαT0IkuktCk{V! I.#7&-C! #(7-&.7,-!

('96,')6&,.-!6/)!-67)./7!(8&:$.!U7.!(.-!I0!2I03TBu!-6/)!9&./!(.-!$U7&<'(./).-!:.-!I0!0Ioαu!

:.! ('! -67,&-! S! ),'<.,-! :.-! $)7:.-! L6/%)&6//.((.-! 16/),'/)! (.7,! -7#$,&6,&)$! S! ,$'(&-.,! ('!

#,$-./)')&6/!%,6&-$.!['#,O-!-)&17(')&6/!#',!:7!#6(E!X!*0C!7/!(&W'/:!:7!FlHB]V!0.)).!U7.-)&6/!

.-)!%.#./:'/)!./%6,.!:&-%7)$.!'7D67,:8J7&V!X(-!6/)!$W'(.1./)!&:./)&L&$!:&LL$,./)-!1',U7.7,-!

%.((7('&,.-C! :6/)! IpKHTA! [67! 0(.%{3]! .)! z0HA! [z0! %J.16`&/.! ,.%.#)6,! A]! U7&! -6/)!

.M%(7-&<.1./)!.M#,&1$-!#',!(.-!I0!2I03TBu!J71'&/.-!.)!(.-!I0!0Ioαu!17,&/.-?@C?AC?>C?BC?kV!

!

!

AVB l.! ,_(.! %./),'(! :.-! %.((7(.-! :./:,&)&U7.-! :'/-! (.! -E-)O1.!

&117/&)'&,.!

!

l.!-E-)O1.!&117/&)'&,.!:$L./:!(86,W'/&-1.!%6/),.!)67).-!-6,).-!:.!#')J6WO/.-V!X(!.M&-).!

:.7M! %61#6-'/).-! :7! -E-)O1.! &117/&)'&,.! U7&! D67./)! %J'%7/.! 7/! ,_(.! ),O-! &1#6,)'/)!*!

(8&117/&)$! &//$.! .)! (8&117/&)$! ':'#)')&<.V! l'! #,.1&O,.! %6,,.-#6/:! S! 7/.! ,.%6//'&--'/%.!

/6/! -#$%&L&U7.! :.-! #')J6WO/.-! '(6,-! U7.! ('! -.%6/:.! %6,,.-#6/:! S! 7/.! ,.%6//'&--'/%.!

-#$%&L&U7.!:.-!#')J6WO/.-C!U7&!/.!#.7)!-.!1.)),.!./!#('%.!-'/-!(8&117/&)$!&//$.V!!

!

+',%.!U7.!(.-!I0!D67./)!7/!,_(.!:'/-!(8&117/&)$!&//$.!.)!L6/)!(.!(&./!./),.!%.)).!:.,/&O,.!

.)! (8&117/&)$! ':'#)')&<.C! .((.-! 6/)! 7/! ,_(.! %./),'(! :.! %J.L! :86,%J.-),.! :.! ('! ,$#6/-.!

&117/.C!:6/)!/67-!'((6/-!:&-%7).,!:'/-!(.-!:.7M!#,6%J'&/-!#','W,'#J.-V!

!

!

!"8"! $%'-=)%'+%&'(%))*)%&'+%,+-./.0*%&'+4,&');.55*,./>'.,,>%'

!

;/.! L6&-! ('! #,.1&O,.! 9',,&O,.! :.! :$L./-.! L,'/%J&.! U7.! %6/-)&)7./)! ('! #.'7! .)! (.-!

$#&)J$(&71-! :.-!17U7.7-.-C! (.-! #')J6WO/.-! L6/)! L'%.! '7! #,.1&.,! -E-)O1.! :.! :$L./-.! :.!

(86,W'/&-1.!*! (8&117/&)$! &//$.V! 0.((.T%&! .-)! %6/-)&)7$.! :.! :&LL$,./).-! %.((7(.-! :6/)! (.-!

#6(E/7%($'&,.-!/.7),6#J&(.-![%.((7(.-!#J'W6%E)'&,.-!U7&!-6/)!,.%,7)$.-!./!#,.1&.,!-7,!(.!-&).!

:.! (8&/L.%)&6/]C! (.-!1'%,6#J'W.-C! (.-!%.((7(.-!)7.7-.-!/')7,.((.-!67!pm![p')7,'(!m&((.,]!.)! (.-!

I0V! G.!/.!1.! L6%'(&-.,'&!:'/-! %.)).!#',)&.!U7.! -7,! (.! ,_(.! D67$!#',! (.-!I0!:'/-! (8&117/&)$!

&//$.V!

!



! >?!

l.-!I0!-6/)!%'#'9(.-!:.!,.%6//'n),.!:.-!16)&L-!%6/-.,<$-!.M#,&1$-!-#$%&L&U7.1./)!#',!

(.-! #')J6WO/.-C! (.-! +3^+-! [+')J6W./! 3--6%&').:!^6(.%7(',! +')).,/-]C! <&'! :.-! ,$%.#).7,-!

'##.($-! +HH-! [+')).,/! H.%6W/&)&6/! H.%.#)6,-]??V! 0.-! 16($%7(.-! -.,6/)! :$%,&).-! :'/-! (.-!

#',)&.-!>VAV>!#VBo!.)!>VAVB!#Vk>V!

!

"7&).! S! (.7,! '%)&<')&6/C! (.-! I0! -$%,O)./)! :.-! #.#)&:.-! '/)&1&%,69&./-C! %611.! (.-!

:$L./-&/.-V! 0.-! #.#)&:.-! 'W&--./)! :.! :&LL$,./).-! L'i6/-V! 4/! .LL.)C! &(-! #.7<./)! 'W&,!

:&,.%).1./)! ./! :$-)'9&(&-'/)! (.-! 1.19,'/.-! 9'%)$,&.//.-C! 67! &/:&,.%).1./)! :'/-! (.-!

%.((7(.-!&/L.%)$.-!./!&/J&9'/)!('!-E/)JO-.!:83IpC!:83HpC!67!:.!#,6)$&/.-C!.)!./!'%)&<'/)!:.-!

./dE1.-! '/)&1&%,69&.//.-! U7&! (E-./)! (.-! %61#6-'/)-! :7! 1&%,69.V! 0.-! #.#)&:.-! 'W&--./)!

$W'(.1./)! -7,! (.-! <&,7-! ./! %&9('/)! (.-! (&#6#,6)$&/.-! :8./<.(6##.! :.! %.,)'&/-! <&,7-!

./<.(6##$-C!%611.!(.!<&,7-!:.!('!W,&##.!.)!%.,)'&/-!J.,#O-!<&,7-?tV!4/!#(7-!:.!%.-!#.#)&:.-!

'/)&1&%,69&./-C! (.-!I0!#.7<./)!W$/$,.,!:.-! ,':&%'7M!6MEW$/$-! [HQ"!#67,!H.'%)&<.!QMEW./!

"#.%&.-]C!U7&!<6/)!#,&/%&#'(.1./)!./:611'W.,!(83Ip!:.-!1&%,69.-!b!.)!:.!(86ME:.!/&),&U7.C!

U7&! <'! S! ('! L6&-! &/J&9.,! ('! %J'&/.! ,.-#&,')6&,.! .)! &/).,L$,.,! '7! /&<.'7! :.! ('! ,$#(&%')&6/! :.!

(83Ip?wV!!

!

0.,)'&/.-! I0! #.7<./)! -$%,$).,! :.-! %E)6`&/.-! #,6T&/L('11')6&,.-! ).((.-! U7.! (8XlTA>C! (.!

FpPα! 67! ./%6,.! (8XlTt! U7&! &/L(7./%./)! (8&117/&)$! ':'#)')&<.C! '%)&<./)! (.-! /.7),6#J&(.-! .)!

&/:7&-./)! ('! #,6:7%)&6/! :.! #,6)$&/.-! :.! ('! #J'-.! '&W7�V! ;/! .M.1#(.! %','%)$,&-)&U7.! :.!

(8'%)&6/!:.-!I0!.-)!%.(7&!:.-!#I0!./!,$#6/-.!S!7/!<&,7-V!4/!.LL.)C!%611.!/67-!(8'<6/-!<7C!%.-!

%.((7(.-!-6/)!%'#'9(.-!:.!#,6:7&,.!:.!W,'/:.-!U7'/)&)$-!:8XPp!:.!)E#.!XC!%E)6`&/.!'/)&<&,'(.C!

U7&! &/:7&)C! :'/-! (.-! %.((7(.-! &/L.%)$.-! #',! :.-! <&,7-! .)! :'/-! (.-! %.((7(.-! <6&-&/.-C! 7/! $)')!

&/%61#')&9(.! '<.%! ('! ,$#(&%')&6/! <&,'(.k>C?oV! I.! #(7-C! %.-! XPp! 'W&--./)! -7,! (.-! %.((7(.-! :.!

(8&117/&)$!&//$.!./!'%)&<'/)!('!%'#'%&)$!(E)&U7.!:.-!pm!.)!('!#,6:7%)&6/!:86ME:.!/&),&U7.!#',!

(.-!1'%,6#J'W.-V!

!

P&/'(.1./)C! (.-!I0! L'<6,&-./)! ('! %6117/&%')&6/!./),.! (.-!'7),.-! %.((7(.-!:.! (8&117/&)$!

&//$.V! +',! .M.1#(.C! ('! -$%,$)&6/! :.! %E)6`&/.-! #,6T&/L('11')6&,.-! #.,1.)! 7/! ,.%,7).1./)!

#(7-! &1#6,)'/)! :.! %.((7(.-! #J'W6%E)'&,.-! [1'%,6#J'W.-! .)! /.7),6#J&(.-]! '7! -&).! :.!

(8&/L.%)&6/?{V! +',! '&((.7,-C! (.-! I0! 1')7,.-! '%)&<./)! ('! %E)6)6M&%&)$C! ('! #,6(&L$,')&6/! .)! ('!

#,6:7%)&6/!:8XPpγ!#',!(.-!%.((7(.-!pm!.)!(8'%)&<&)$!9'%)$,&%&:.!:.-!1'%,6#J'W.-!W,q%.!'7M!XPp!

:.!)E#.!XC! (8XlTA>C!(8XlTAo!.)!(8XlTA?V!H$%&#,6U7.1./)C!(.-!pm!L'<6,&-./)!('!1')7,')&6/!:.-!I0C!

/6)'11./)!#',!('!-$%,$)&6/!:8XPpγ!.)!:.!FpPαC!<&'!7/!%6/)'%)!%.((7('&,.!#',!pm#B@t@V!

!

!

!



! >t!

!"8"# $%'-=)%'+%&'(%))*)%&'+%,+-./.0*%&'+4,&');.55*,./>'4+43/4/.2%'

!

3#,O-!'<6&,!%'#)7,$!7/!#')J6WO/.C!(.-!I0!6/)!('!%'#'%&)$!:.!#,$-./).,!-.-!'/)&WO/.-!'7M!

(E1#J6%E).-!F!.)!'&/-&!:.!1.)),.!./!#('%.!7/.!,$#6/-.!&117/&)'&,.!':'#)')&<.!':$U7').!.)!

-#$%&L&U7.!:.!%.!#')J6WO/.V!".(6/!(8./<&,6//.1./)!:'/-!(.U7.(!(.-!,$#6/-.-!&//$.-!6/)!$)$!

$)'9(&.-C!('!,$#6/-.!F!<'!-.!#6(',&-.,!<.,-!7/!#,6L&(!.LL.%).7,!67!,$W7(').7,!#',)&%7(&.,tAV!0.)).!

#6(',&-')&6/! &/L(7./%.! ./-7&).! ('! ,$#6/-.! :.-! (E1#J6%E).-! 2C! U7&! <6/)! -.! :&LL$,./%&.,! ./!

#('-16%E).-C!%.((7(.-!-$%,$),&%.-!:8'/)&%6,#-!-#$%&L&U7.-!:.!(8'/)&WO/.V!

!

l.-! I0! &/).,'W&--./)! '7--&! 9&./! '<.%! (.-! (E1#J6%E).-! F! U78'<.%! (.-! (E1#J6%E).-! 2V! 4/!

.LL.)C! (.-! I0! -6/)! %'#'9(.-! <&'! ('! -$%,$)&6/! :8XlTA>C! :8'%)&<.,! :&,.%).1./)! ('! #,6:7%)&6/!

:8'/)&%6,#-!.)!('!#,6(&L$,')&6/!:.-!(E1#J6%E).-!2!U7&!6/)!$)$!-)&17($-!#',!('!16($%7(.!0Ik@l!

.M#,&1$.! #',! (.-! (E1#J6%E).-! F! '%)&<$-V! l.-! I0! 'W&--./)! $W'(.1./)! -7,! ('! %6117)')&6/!

&-6)E#&U7.!:.-! (E1#J6%E).-!2!*! -.(6/! (.-!%E)6`&/.-!-$%,$)$.-!#',! (.-!I0C! (.-! (E1#J6%E).-!2!

#,6:7&,6/)!:.-!&117/6W(697(&/.-!:.!:&LL$,./)-!&-6)E#.-V!I.!#(7-C!:'/-!(.-!L6((&%7(.-!2C!(.-!I0!

L6((&%7('&,.-![67!PI0]!-67)&.//./)!:&,.%).1./)!('!<&'9&(&)$C! ('!%,6&--'/%.!.)!('!:&LL$,./%&')&6/!

:.-! (E1#J6%E).-! 2! '%)&<$-V! 0.-! PI0! -6/)! #,$-./).-! '7! /&<.'7! :.-! %./),.-! W.,1&/')&L-!

[%6,,.-#6/:'/)!S! ('!d6/.!2!-)&17($-!#',!7/!'/)&WO/.]C!6Y! (.-! (E1#J6%E).-!2!U7&!#,6(&LO,./)!

-79&--./)!('!17)')&6/!-61')&U7.!['L&/!:8'7W1./).,!(8'LL&/&)$!:.-!'/)&%6,#-!#,6:7&)-]tAV!

!

l8'%)&<')&6/!:.-!(E1#J6%E).-!F!/'�L-!#',!(.-!I0!,.U7&.,)!),6&-!-&W/'7M!*!('!,.%6//'&--'/%.!

:7! %61#(.M.! 0^NT#.#)&:.! #',! (.! F0H! [F! 0.((! H.%.#)6,]C! (8&/).,'%)&6/! :.-! 16($%7(.-! :.!

%6-)&17(')&6/! #,$-./).-! S! ('! -7,L'%.! :.-! I0! 1')7,.-! .)! :.-! (E1#J6%E).-! .)! ./L&/C!

(8./<&,6//.1./)! %E)6`&/&U7.V! 0.-! ),6&-! -&W/'7M! '##6,)$-! #',! (.-! I0! <6/)! '&/-&! &/&)&.,! ('!

,$#6/-.!&117/&)'&,.!':'#)')&<.C!./!#6(',&-'/)!('!,$#6/-.!FV!4/!.LL.)C!(.-!(E1#J6%E).-!F!0Iku!

/'�L-C!67!FJ@![F!J.(#.,!@]C!6/)!('!%'#'%&)$!:.!-8./W'W.,!:'/-!:&<.,-.-!<6&.-!:.!:&LL$,./%&')&6/V!

4/!#,$-./%.!:.!#')J6WO/.-!&/),'%.((7('&,.-![<&,7-!67!9'%)$,&.-]C!(.-!I0!<6/)!#,6:7&,.!:.!(8XlT

A>!U7&! L'<6,&-.! (8&/:7%)&6/!:.!%.((7(.-!FJAV!0.-!%.((7(.-!#,6:7&-./)!:.! (8XPpγC!:.! (8XlT>!.)!:7!

FpPα! .)! L'<6,&-./)! (.-! ,$#6/-.-! &117/&)'&,.-! S! 1$:&')&6/! %.((7('&,.V! 4/! #,$-./%.! :.!

#')J6WO/.-! .M),'%.((7('&,.-C! (.-! I0! <6/)! #,6:7&,.! .--./)&.((.1./)! :.! (8XlTk! U7&! L'<6,&-.! ('!

#6(',&-')&6/! ./! FJ>V! 0.-! %.((7(.-! -6/)! &/%'#'9(.-! :.! #,6:7&,.! :.! (8XPpγC! 1'&-! -6/)!

%','%)$,&-$.-!#',! (.7,!#,6:7%)&6/!:8XlTkC!:8XlT?!.)!:8XlTAB!.)!L'<6,&-./)! ('!,$#6/-.!J716,'(.!

./!'&:'/)!S!('!#,6:7%)&6/!:8'/)&%6,#-!#',!(.-!(E1#J6%E).-!2V!4/!#,$-./%.!:8XlTt!.)!:.!FKPβ!

[),'/-L6,1&/W!W,6j)J!L'%)6,Tβ]C!(.-!(E1#J6%E).-!F!/'�L-!-.!:&LL$,./%&./)!./!FJAwV!0.-!%.((7(.-!

#,6:7&-./)! :.! (8XlTAw3C! XlTAwP! .)! XlT>>C! .)! (.7,! #,6(&L$,')&6/! .-)! ,$W7($.! #',! (8XlT>A! .)! (.7,!

-7,<&.! #',! (8XlT>Bt>V! 4/L&/C! &(! .M&-).! :.7M! #6#7(')&6/-! ,$W7('),&%.-! 1'D.7,.-! :$,&<'/)! :.-!

(E1#J6%E).-!F!0Iku!*!(.-!F,.W-!:86,&W&/.!)JE1&U7.!['##.($.-!/')7,.((.-C!/F,.W-]!.)!(.-!F,.W-!

&/:7&)-! S!#',)&,! :.! (E1#J6%E).-!F!0Iku! /'�L-! [&F,.W-]! ./!#,$-./%.!:.!FKPβV! 0J'%7/!:.! %.-!



! >w!

(&W/'W.-!:.!(E1#J6%E).-!.LL.%).7,-!.-)!'--6%&$!S!:.-!L'%).7,-!:.!),'/-%,&#)&6/-!-#$%&L&U7.-V!

3&/-&C! (.-! L'%).7,-! :.! ),'/-%,&#)&6/! FT9.)v"F3FTkC! K3F3TB!v"F3FTtC! P6M#B! .)! HQHγ)v"F3FTB!

6/)C! ,.-#.%)&<.1./)C! 7/! ,_(.! 1'D.7,! :'/-! ('! :&LL$,./%&')&6/! .)! (8J61$6-)'-&.! :.-! %.((7(.-!

FJAC!FJ>C!F,.W-!.)!FJAw![P&W7,.!>]V

!

4/!#(7-!:.!(8'%)&<')&6/!.)!:.!('!:&LL$,./%&')&6/!:.-!(E1#J6%E).-!F!0Iku!/'�L-C!%.,)'&/-!-67-!

)E#.-!:.!I0!6/)!'7--&!('!%'#'%&)$!:8'%)&<.,!:&,.%).1./)!(.-!(E1#J6%E).-!F!0IouC!%J',W$-!:.!

)7.,! (.-! %.((7(.-! &/L.%)$.-V! 0.)).! '%)&<')&6/!/$%.--&).! ('! #,$-./)')&6/! %,6&-$.!:.! (8'/)&WO/.C!

:$)'&(($.!:'/-!(.!%J'#&),.!BVB!#VtkV!

!

!

!

!

!

T1@?+%&N&R&5(1%$&'%&'1AA3+%0)1,*1(0&'%$&-S>B"()S*%$&!&W8G
\
&0,]A$L!3!#',)&,!:87/!1a1.!#,$%7,-.7,!:.!

(E1#J6%E).! F! 0IkuC! :&LL$,./)-! )E#.-! :.! (E1#J6%E).-! F! '7M&(&'&,.-! #.7<./)! a),.! W$/$,$-! -.(6/! (.!

%6/).M).! %E)6`&/&U7.! :61&/'/)V! l8XlTA>! &/:7&)! :.-! (E1#J6%E).-! FJA! U7&! L'<6,&-./)! (8'%)&<&)$! :.-!

(E1#J6%E).-!F!0IouV!l8XlTk!&/:7&)!:.-!FJ>!U7&!L'<6,&-./)!(8'%)&<&)$!:.-!(E1#J6%E).-!2V!l8XlTt!%619&/$.!

'7!FKPβ!&/:7&)!:.-!FJAwV!l.!FKPβ!-.7(!&/:7&)!:.-!F,.W-!%'#'9(.-!:8&/J&9.,!(8'%)&<&)$!:.-!(E1#J6%E).-!F!

.LL.%).7,-V"EF/537&"K*0"T6"H%&'-.*"UV6"U/'03%"H%4-%W&"#))0+*$*<>"XYNY?"

!

!



! >o!

AVk ^')7,')&6/!:.-!%.((7(.-!:./:,&)&U7.-!

!

l8&:$.!U7.!(.-!I0!-.!),67<./)!:'/-!:.7M!$)')-C!&11')7,.!67!1')7,.C!:6/)!-.7(.-!(.-!I0!

1')7,.-!-6/)!%'#'9(.-!:8'%)&<.,!:.-!,$#6/-.-!&117/.-C!<&./)!:7!g!#',':&W1.!:.-!%.((7(.-!:.!

l'/W.,J'/-!hV!0.(7&T%&!&1#(&U7.!U7.!(.-!I0!-6/)!#,$-./).-!:'/-!(.-!)&--7-!#$,&#J$,&U7.-!:'/-!

7/!$)')!&11')7,.C!-#$%&'(&-$.-!#67,!$%J'/)&((6//.,!(8./<&,6//.1./)!./!7)&(&-'/)!7/.!<',&$)$!

:.! 1$%'/&-1.-! :8./:6%E)6-.V! 0.)! $)')! .-)! %.#./:'/)! %','%)$,&-$! #',! 7/! /&<.'7! L'&9(.!

:8.M#,.--&6/! :.-! 16($%7(.-! :7! 0^N! .)! :.! %6-)&17(')&6/! 1'&-! 7/.! L6,).! %'#'%&)$!

:8./:6%E)6-.>wCtBV!

!

l.-!I0!-6/)!$U7&#$.-!:87/!W,'/:!/619,.!:.!,$%.#).7,-C!).(-!U7.!(.-!+HH-![:$%,&)-!:'/-!(.!

%J'#&),.! >VAVB! #Vk>]C! (.-! ,$%.#).7,-! '7M! %E)6`&/.-! .)! '7M! %J&1&6`&/.-C! (.7,! #.,1.))'/)! :.!

,.%6//'n),.v-./)&,! (.-! +3^+-! .)! (.-! -&W/'7M! &/L('11')6&,.-V! l'! -&W/'(&-')&6/! #',! %.-!

,$%.#).7,-!'16,%.! ('!1&W,')&6/!:.-!I0! D7-U78'7M!6,W'/.-! (E1#J6�:.-!-.%6/:'&,.-AoV!0.)).!

1&W,')&6/! :$#./:! :87/.! '7W1./)')&6/! :.! (8.M#,.--&6/! :.! 00Hw! #.,1.))'/)! '7M! I0! :.!

U7&)).,! (.! )&--7! #$,&#J$,&U7.! .)! :.! ,.D6&/:,.! (.! W'/W(&6/! :,'&/'/)tkCt?V! +./:'/)! %.)).!

1&W,')&6/C! (.-!I0!$<6(7./)!<.,-!7/!$)')!1')7,.!%','%)$,&-$!#',! ('!#.,).!:.!(.7,!%'#'%&)$!:.!

%'#)7,.! :8'/)&WO/.-C! ('! ,$6,W'/&-')&6/! :7! %E)6-U7.(.)).! :8'%)&/.C! (8'7W1./)')&6/! :.! (.7,!

/&<.'7!:8.M#,.--&6/!:.-!16($%7(.-!:7!0^NTXX!.)!:.!%6-)&17(')&6/![%611.!0Io@C!0IoBC!0Iot!

.)!0Ik@]C!.)!('!%'#'%&)$!:.!#,$-./).,!(.-!'/)&WO/.-!%'#)7,$-!./!#$,&#J$,&.!'7M!(E1#J6%E).-!F!

/'�L-ttV! l'!1')7,')&6/!.-)! '&/-&! :$L&/&.! #',! 7/.! -$,&.! :.! %J'/W.1./)-!#J$/6)E#&U7.-!1'&-!

'7--&!16,#J6(6W&U7.-!U7&!#.,1.))./)!'7M!I0!:8&/&)&.,!('!,$#6/-.!&117/.V!

!

l.! ).,1.!:.!1')7,')&6/! L'&-'&)!6,&W&/.((.1./)! ,$L$,./%.!S! ('! %'#'%&)$!:.-!I0!S! &/:7&,.!

:.-! ,$#6/-.-! &117/6WO/.-C! '(6,-! ,.-),.&/).-! S! ('! -&1#(.! %'#'%&)$! S! L'&,.! #,6(&L$,.,! (.-!

(E1#J6%E).-!F!/'�L-V!4/!.LL.)C!(.-!%.((7(.-!:.!l'/W.,J'/-!:.<'&./)!a),.!1&-.-!./!%7()7,.!#67,!

:.<./&,!1')7,.-C! .)! %.%&! -8'%%61#'W/'&)! :87/.! :&1&/7)&6/! :.! ('! %'#'%&)$! :.! #J'W6%E)6-.C!

:87/.!'7W1./)')&6/!:.! (8.M#,.--&6/!:.-!16($%7(.-!:7!0^NTXX!.)!:.!%6-)&17(')&6/C!.)!./L&/!

(8&1#6--&9&(&)$! :.! #,$-./).,! :.! /67<.'7M! '/)&WO/.-twV! l8'7W1./)')&6/! :7! /&<.'7!

:8.M#,.--&6/!:.-!16($%7(.-!:7!0^NTXX!.)!:.!('!16($%7(.!0Iot!'!'(6,-!$)$!%6/-&:$,$.!%611.!

('! 1',U7.! :.! ('! 1')7,')&6/! :.-! I0! U7&! %6/:7&-'&)! S! 7/.! ,$#6/-.! &117/6WO/.V! l'!

:$%67<.,).!U7.! (.-!I0!#67<'&./)! &/:7&,.!:.! ('!)6($,'/%.!'!'&/-&!$)$!7/.!L6/%)&6/!')),&97$.!

'7M!I0!&11')7,.-toV!0.#./:'/)C!:.-!$)7:.-!#(7-!,$%./).-!6/)!16/),$!U7.!:.-!I0!1')7,.-!

[#J$/6)E#&U7.1./)]!$)'&./)!$W'(.1./)!%'#'9(.-!:8&/:7&,.!7/.!,$#6/-.!)6($,6WO/.t{V!!

!

l87)&(&-')&6/! :7! ).,1.! g!1')7,.!h! :'/-! (8&/:7%)&6/! :87/.! ,$#6/-.! &117/6WO/.! '! :6/%!

%6/-&:$,'9(.1./)!$<6(7$V!p6)'11./)C!0'.)'/6!H.&-!.!"67-'!'!$%,&)!7/.!),O-!9.((.! ,.<7.w@!

:'/-! ('U7.((.! &(! .M#(&U7.! U78&(! .-)! '7D67,:8J7&! .,,6/$! :.! L'&,.! 7/.! :&%J6)61&.! ./),.! (8$)')!



! >{!

&11')7,.! .)! 1')7,.! 9'-$.! -7,! (87/&U7.! %,&)O,.! :.! ('! W$/$,')&6/! ,.-#.%)&<.! :.! ,$#6/-.!

)6($,6WO/.!67!&117/6WO/.V!4/!.LL.)C!(.-!I0!&11')7,.-!6/)!:.!L'&9(.-!/&<.'7M!:.!16($%7(.-!

:7! 0^N! .)! :.! %6-)&17(')&6/C! -6/)! #.7! 16)&(.-! .)! /.! L6,1./)! #'-! :.! %6/D7W7$-! '<.%! (.-!

(E1#J6%E).-!F!'7--&!.LL&%'%.1./)!U7.!(.-!I0!1')7,.-C!9&./!U78.((.-!-6&./)!%'#'9(.-!:8&/:7&,.!

:.! ('! )6($,'/%.V! X(! #,6#6-.! :6/%! U7.! ('! 1')7,')&6/! -.! ,$LO,.! /6/! #'-! '7! :.<./&,! :.! ('!

,$#6/-.! &117/&)'&,.! [U7&! #.7)! a),.! )6($,6WO/.C! &117/6WO/.C! 67! ,$W7('),&%.]C!1'&-! #(7)_)!

'7M!%J'/W.1./)-!16,#J6(6W&U7.-!.)!#J$/6)E#&U7.-!U7.!-79&--./)!(.-!I0![P&W7,.!B]V!

!

!

!

! !!"#$%&'$()(*+,-.$%&'$()(/000/

! !"#$%&#'(!)*&+&#,-$.#!/!

! !0.+$123-$.#!1.3&(23&+!/!!!

! !04,.5'#&+!)*.62($.#!/!!

1-'23-4$"/

7-#%&*!+'%#-3!

1-'23-4$"/

7-#%&*!+'%#-3!

! !8#6.(4,.+'+9:;-%.(4,.+'+!/!

! !5"4.6")%/736(6"'-4$"/000/

! !8$(492:-4$"/9$:6%2:6(/000!!!

! !8&'$;)"6(/73$#2%4$"/000!!

<99-'236/=8/ 1-'236/=8/

!
!

!

T1@?+%&;&R&<,*?+,*1(0&'%$&)%--?-%$&'%0'+1*1D?%$L!l.!#,6%.--7-!:.!1')7,')&6/!:.-!I0!.-)!&/&)&$!-7&).!S!

(.7,!,./%6/),.!'<.%!:.-!#')J6WO/.-C!:.-!-&W/'7M!:.!:'/W.,C!:.-!%E)6`&/.-C!.)%VVV!l.-!I0!&11')7,.-C!

'(6,-! -./)&/.((.-! :.! (86,W'/&-1.C! -79&--./)! :.-! %J'/W.1./)-!16,#J6(6W&U7.-! .)! L6/%)&6//.(-V! 4((.-!

'7W1./)./)! (8.M#,.--&6/! :.! (.7,-! 16($%7(.-! :7! 0^NC! U7&! -.! ,.(6%'(&-./)! :7! %E)6#('-1.! S! ('!

1.19,'/.! #('-1&U7.! ./! W,'/:.! 1'D6,&)$V! l.-! I0! 1')7,.-! :.<&.//./)! '(6,-! -#$%&'(&-$.-! :'/-! ('!

#,$-./)')&6/!'/)&W$/&U7.V!

!

!

!



! B@!

N Q,& +%)(00,1$$,0)%& %*& -,& ),B*?+%& '%$& ,0*1@#0%$& B,+& -%$&

)%--?-%$&'%0'+1*1D?%$&

!
+67,! U7.! (.-! I0! #7&--./)! &/:7&,.! 7/.! ,$#6/-.! &117/.! .LL&%'%.C! .((.-! :6&<./)! )67)!

:8'96,:! ,.%6//'n),.! (.! :'/W.,! ./! #$,&#J$,&.V! 0.! :'/W.,! #.7)! #,6<./&,! :.! (8./),$.! :87/!

#')J6WO/.! [9'%)$,&.-C! <&,7-C! #','-&).-]! 67! 9&./! :.! %.((7(.-! U7&! -6/)! ./! $)')! :.! -),.--! #,$T

'#6#)6)&U7.!67!./!'#6#)6-.!#,$%6%.V!l.-!I0!:6&<./)!#67<6&,! ,.%6//'n),.!'&/-&! (.-!-&W/'7M!

:.!:'/W.,!.M#,&1$-!#',!%.-!$($1./)-C!:$<.(6##$-!:'/-!(.!#,.1&.,!%J'#&),.!:.!%.)).!#',)&.V!

4/! #','((O(.C! (.-! I0! :6&<./)! %'#)7,.,! (.-! '/)&WO/.-! :.! %.-! #')J6WO/.-! 67! :.! %.-! %.((7(.-!

./:611'W$.-V!0.%&!-.!L'&)!#',!:&LL$,./)-!1$%'/&-1.-!:&-%7)$-!:'/-!(.!:.7M&O1.!%J'#&),.!:.!

%.)).!#',)&.V!

!

!

>VA H.%6//'&--'/%.! :.-! -67,%.-! :8'/)&WO/.-! #',! (.-! %.((7(.-!

:./:,&)&U7.-!

!

;/.!#',)&.! :.!1'! )JO-.! -8.-)! &/)$,.--$.! '7M! -&W/'7M! g!.')T1.!hC! g!:6/8)! .')T1.!h! .)! S!

(.7,! &1#'%)!-7,! ('!%'#)7,.!:8'/)&WO/.-!#,6<./'/)!:.!%.((7(.-!<&<'/).-V!4/!.LL.)C!%.-!-&W/'7M!

D67./)!7/!,_(.!&1#6,)'/)!:'/-!('!,.%6//'&--'/%.!:.!%.((7(.-!'#6#)6)&U7.-!#',!(.-!#J'W6%E).-!

:7!-E-)O1.!&117/&)'&,.V!G.!:&-%7).,'&!'&/-&!:'/-!7/.!#,.1&O,.!#',)&.!:.!(8&1#6,)'/%.!:.!%.-!

-&W/'7M! :'/-! (.! -E-)O1.! &117/&)'&,.V! l.-! I0! ,.%6//'&--./)! (.! :'/W.,! <&'! :&LL$,./).-!

16($%7(.-!*!(.-!+3^+-!.)!(.-!I3^+-![I'1'W.!3--6%&').:!^6(.%7(',!+')).,/]!%6,,.-#6/:'/)!

S! :.-! -&W/'7M! :.! :'/W.,! :86,&W&/.! 1&%,69&.//.! 67! /6/C! ,.-#.%)&<.1./)V! 0.-! 16($%7(.-!

-.,6/)! :&-%7)$.-! :'/-! ('! :.7M&O1.! #',)&.! :.! %.! %J'#&),.V! 4/L&/C! (.-! ,$%.#).7,-! -7,! (.-! I0!

#.,1.))'/)!('!,.%6//'&--'/%.!:.!%.-!-&W/'7M!:.!:'/W.,C!67!+HH-C!-.,6/)!:$<.(6##$-!:'/-!('!

),6&-&O1.!.)!:.,/&O,.!#',)&.!:.!%.!%J'#&),.V!

!

!

#"!"! $%&'&.?,4*@'A'B.,+C5%'DE'A'%4/C5%'DE'A'+1,/'%4/C5%'D'

!

I.!1'/&O,.!),O-!,.1',U7'9(.C!/6),.!%6,#-!,.%E%(.!S!#.7!#,O-!7/!1&((&6/!:.!%.((7(.-!#',!

-.%6/:.wAV!0.%&! &/%(7)! (8.M%O-!:.!%.((7(.-!%6/-)'11./)!W$/$,$.-!:'/-!(.-!)&--7-C! (.-!%.((7(.-!

qW$.-! ./! L&/! :.! <&.!1'&-! '7--&! (.-! %.((7(.-! ./:611'W$.-! #',! :.-!1'(':&.-! 67! &/L.%)&6/-V!

l8$(&1&/')&6/!:.!%.-!%.((7(.-!167,'/).-!-.!L'&)!-6&)!#',! (.-!%.((7(.-!<6&-&/.-![L&9,69('-).-!67!

%.((7(.-!./:6)J$(&'(.-]C!-6&)!#',! (.-!%.((7(.-!#J'W6%E)'&,.-!#,6L.--&6//.((.-![1'%,6#J'W.-!.)!



! BA!

I0!&11')7,.-]V!l8$(&1&/')&6/!,'#&:.!.)!.LL&%'%.!:.!%.-!%.((7(.-!.-)!&1#6,)'/).!#67,!g!L'&,.!:.!

('!#('%.!h!'7M!%.((7(.-!<&<'/).-!.)!1'&/)./&,!('!L6/%)&6/!:7!)&--7C!1'&-!$W'(.1./)!#67,!$<&).,!

:8'967)&,! S! 7/.! /$%,6-.! -.%6/:'&,.! %'#'9(.! :.! W$/$,.,! 7/.! &/L('11')&6/w>CwBV! #+" 4-4*C! .)!

:'/-! :.-! %6/:&)&6/-! /6,1'(.-C! ('! -7##,.--&6/! :.-! %.((7(.-! '#6#)6)&U7.-! -.19(.! a),.! ),O-!

,'#&:.C!:.!).((.!-6,).!U7.!('!:$).%)&6/!:.!%.-!%.((7(.-!:'/-!(.-!)&--7-!#67,,'&)!#,6<./&,!:87/!

:$-6,:,.!:'/-!(.-!1$%'/&-1.-!:8$(&1&/')&6/C!67!:87/.!U7'/)&)$!),O-! &1#6,)'/).!:.!%.((7(.-!

'#6#)6)&U7.-wkV!l.!#,6%.--7-!:.!%'#)7,.!:.-!%.((7(.-!'#6#)6)&U7.-!#.7)!-.!:$%67#.,!./!),6&-!

$)'#.-! 1'D.7,.-!*! AV! (8&1#(&%')&6/! :.! -&W/'7M! g!L&/:T1.!h! ,.(',W7$-! #',! (.-! %.((7(.-!

'#6#)6)&U7.-!#67,!'))&,.,! (.-!#J'W6%E).-!'7!-&).!b!>V! (8.M#6-&)&6/!:.!-&W/'7M!g!.')T1.!h!S! ('!

-7,L'%.! :.-! %.((7(.-! '#6#)6)&U7.-! #.,1.))'/)! ('! ,.%6//'&--'/%.! #',! (.-! #J'W6%E).-! .)!

(8&/).,/'(&-')&6/! :.! %.-! :.,/&O,.-V! p67-! <.,,6/-! U7.! %.)).! $)'#.! .-)! L&/.1./)! ,$W7($.! #',!

7/.! 9'('/%.! '<.%! (.-! -&W/'7M! g!:6/8)! .')T1.!hC! /6,1'(.1./)! .M#,&1$-! -7,! (.-! %.((7(.-!

<&<'/).-!b! .)! BV! l'! :&W.-)&6/! .)! ('! :$W,':')&6/! :.-! %6,#-! '#6#)6)&U7.-! :'/-! (.-!

#J'W6%E).-w?CwtV!

!

!

Q%$& $1@0,?C&^&A10'6>%&_&R!0.-!-&W/'7M!%J&1&6)'%)&U7.-!-6/)!,.(',W7$-!#',! (.-!%.((7(.-!./!
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U7.! #',! :.-! 'W./)-! %J&1&U7.-C! '7W1./)'&)! (8.M#,.--&6/! :.! ('! -#J&/W6-&/.! A! `&/'-.woV! "6/!

'%)&<&)$! #.,1.))'&)! ('! -$%,$)&6/! :.! ('! "A+! U7&C! S! -6/! )67,C! -.19('&)! '<6&,! 7/! L6,)! #67<6&,!



! B>!

')),'%).7,!-7,!(.-!16/6%E).-!.)!1'%,6#J'W.-V!I.-!.M#$,&./%.-!-+"4-4*!1'/U7./)!#67,!1&.7M!

%61#,./:,.!('!,.(.<'/%.!#JE-&6(6W&U7.!:.!%.!(&#&:.!./!)'/)!U7.!-&W/'(!g!L&/:T1.!hV!

!

l'! 1a1.! '//$.C! 7/.! '7),.! $)7:.! '! 1&-! ./! $<&:./%.! (.! ,_(.! :.! ('! L,'%)'(`&/.v0zB0lA!
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).1#-! #7&--.! D67.,! :.! %6/%.,)! #67,! '))&,.,! (.-! #J'W6%E).-! (6%'(.1./)! .)! J6,-! :.! ('!
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#',!(8$U7&#.!:.!XVlV!R.&--1'/A@kCA@?CA@tV!



! B{!
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!

l.-!+3^+-!.)!I3^+-!-6/)!:.-!16($%7(.-!:&).-!:.!g!:'/W.,!h!U7.!#.7<./)!,.%6//'n),.!(.-!

I0!W,q%.!S!(8.M#,.--&6/!:.!(.7,-!+HH-V!!

!

4/!A{o{C!0J',(.-!G'/.j'E!#,6#6-'!U7.!(.!-E-)O1.!&117/&)'&,.!'&)!$<6(7$!#67,!#,6)$W.,!

(86,W'/&-1.! %6/),.! :.-! 1&%,66,W'/&-1.-! #')J6WO/.-V! +67,! (7&C! ('! ,.%6//'&--'/%.! :.-!

16($%7(.-!&/L.%)&.7-.-C!/6/!&/L.%)&.7-.-!.)!:7!g!/6/!-6&!hC!.)!(8'%)&<')&6/!:.-!(E1#J6%E).-!FC!

$)'&)! :$).,1&/$.! #',! (8.M#,.--&6/! :.! ,$%.#).7,-! %'#'9(.-! :.! ,.%6//'&),.! :.-! 16)&L-!

#',)&%7(&.,-!-#$%&L&U7.-!:.-!#')J6WO/.-!#',! (.-!3+0V!08.-)!'&/-&!U7.! (.!).,1.!:.!+3^+-!.-)!

'##',7A@wC! :$-&W/'/)! :.-! 16)&L-! 16($%7('&,.-! .M#,&1$-! 7/&U7.1./)! #',! (.-! #')J6WO/.-!

[9'%)$,&.-C! <&,7-C! #','-&).-]V! X(-! -6/)! ),O-! %6/-.,<$-! .)! &/:&-#./-'9(.-! S! ('! -7,<&.! :.-!

#')J6WO/.-V! X(-! %6,,.-#6/:./)! #',! .M.1#(.! '7! dE16-'/! :.-! %J'1#&W/6/-C! '7!

(&#6#6(E-'%%J',&:.![l+"]!:.-!9'%)$,&.-!W,'1T/$W')&<.-C!S! ('! L('W.((&/.! [%61#6-'/)!-),7%)7,'(!

#,&/%&#'(!:7!L('W.((.!9'%)$,&./]C!'7!#.#)&:6W(E%'/.!67!./%6,.!'7M!'%&:.-!/7%($&U7.-V!F67).-!

%.-!16($%7(.-!-6/)!,.%6//7.-!#',!(.-!FlH-!.)!'7),.-!+HH-C!U7&!,.%6//'&--./)!%J'%7/!7/!)E#.!

:.!16)&L!#',)&%7(&.,V! l'! %6,,.-#6/:'/%.!./),.! (.-!+3^+-!.)! (.-!+HH-! -.,'!#,$%&-$.!:'/-! ('!

-.%)&6/!-7&<'/).C!>VAVB!#Vk>V!l'!,.%6//'&--'/%.!:.!%.-!16)&L-!16($%7('&,.-!#',!(.-!%.((7(.-!:.!

(8&117/&)$! &//$.! [/.7),6#J&(.-C! 1'%,6#J'W.-C! I0]C! %6/:7&)! W$/$,'(.1./)! S! 7/.! ,$#6/-.!

&/L('11')6&,.!.)!S!(8'%)&<')&6/!:7!-E-)O1.!&117/&)'&,.!':'#)')&LA@oV!

!

37! %6/),'&,.C! (.-! I3^+-! -6/)! :.-! 16)&L-! 16($%7('&,.-! #,6<./'/)! :.! %.((7(.-! :.!

1'11&LO,.-!.)! -6/)! ,.(',W7$-!'#,O-!7/!-),.--!%.((7('&,.C!7/!:611'W.!%.((7('&,.C!7/.!16,)!

/6/!#JE-&6(6W&U7.! [/$%,6-.]!67!./%6,.!7/.!'#6#)6-.!/6/!%6/),_($.!U7&! -79&)!7/.!/$%,6-.!

-.%6/:'&,.V! l8&:$.! U7.! (.! -E-)O1.! &117/&)'&,.! #7&--.! $W'(.1./)! ,.%6//'n),.! :.-! 16)&L-!

.M#,&1$-!#',!(.-!%.((7(.-!:.!(86,W'/&-1.!.-)!/$.!:.!g!(8JE#6)JO-.!:7!:'/W.,!h!#,6#6-$.!#',!

+6((E! ^')d&/W.,! ./! A{{kA@{V! 0.%&! #.,1.)! :8.M#(&U7.,! %611./)! (.! -E-)O1.! &117/&)'&,.!

':'#)')&L!#.7)!a),.!-)&17($!#',!:.-! )71.7,-C!:.-! )&--7-! ),'/-#('/)$-C!67!./%6,.!#',! )67).-!

-&)7')&6/-! ./W./:,'/)! :.! ('! /$%,6-.V! F67)! %611.! (.-! +3^+-C! (.-! I3^+-! -6/)! %'#'9(.-!

:8'%)&<.,!(.-!3+0C!:$%(./%J'/)!'&/-&!7/.!,$#6/-.!&/L('11')6&,.!.)!7/.!,$#6/-.!&117/&)'&,.!

':'#)')&<.AA@V! X(! .M&-).! :.7M! )E#.-! :.!I3^+-!*! (.-!I3^+-! :86,&W&/.! &/),'%.((7('&,.! U7&! -6/)!

,.(',W7$-!(6,-!:.!('!/$%,6-.!.)!'W&--./)!:&,.%).1./)!-7,!(.-!%.((7(.-!:7!-E-)O1.!&117/&)'&,.!b!

.)! (.-!I3^+-! &--7-! :.! ('!16:&L&%')&6/! :.! %61#6-'/)-! .M),'%.((7('&,.-! #',! :.-! %61#6-'/)-!

,.(',W7$-!#',! (.-!%.((7(.-!/$%,6)&U7.-![).(-!U7.! (.-!JE:,6('-.-!.)! (.-!#,6)$'-.-]V!l.-!I3^+-!

:86,&W&/.! &/),'%.((7('&,.! -6/)! #',! .M.1#(.! (83F+!b! (.-! N"+-! [J.')T-J6%`! #,6).&/-]!b! (8'%&:.!

7,&U7.![:6/)!('!L6,1.!'%)&<.!.-)!(87,').!:.!16/6-6:&71!67!^";C!L6,1$!(6,-!:7!,.(',W'W.!:.!

(8'%&:.! 7,&U7.! :'/-! (.! 1&(&.7! .M),'%.((7('&,.! ,&%J.! ./! -6:&71]!b! ('! #,6)$&/.! N^K2A! [J&WJT

169&(&)E!W,67#!96M!A!#,6).&/]C!U7&!-.!(&.!S!(83Ip!#67,!-)'9&(&-.,!(.-!/7%($6-61.-!.)!,$W7(.!('!
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),'/-%,&#)&6/!b!(83Ip!:679(.!9,&/!67!./%6,.!(.-!#.#)&:.-!'/)&1&%,69&./-V!l.-!I3^+-!:86,&W&/.!

.M),'%.((7('&,.!-6/)!#',!.M.1#(.!(8'%&:.!JE'(7,6/&U7.C!:.-!#.#)&:.-!:$,&<$-!:7!%6(('WO/.!67!

./%6,.! (.! -7(L').!:8J$#','/.AA@CAAACAA>V!0.,)'&/.-!:.!%.-!16($%7(.-!'&/-&!U7.! (.7,-! L6/%)&6/-!

-6/)!,$#.,)6,&$.-!:'/-!(.!F'9(.'7!>!#VkAV!

!

!

l.-!+3^+-!.)!(.-!I3^+-!'W&--./)!-7,!(.-!1a1.-!,$%.#).7,-!#67,!9.'7%67#!:8./),.!.7M!

.)! #.7<./)!:6/%! 'W&,! :.! %6/%.,)! [P&W7,.!t]V! 0.%&! :$#./:!./!.LL.)! :7! %6/).M).!:'/-! (.U7.(!

(8&/L('11')&6/!'! (&.7V!Q/!#.7)!'&/-&! &1'W&/.,!U7.! ('!,$#6/-.! &/L('11')6&,.!:$%(./%J$.!#',!

7/! #')J6WO/.! -6&)! ('! %6/-$U7./%.! :.! ('! ,.%6//'&--'/%.! :.! +3^+-! 1'&-! $W'(.1./)! :.!

I3^+-V! 4/!.LL.)C! ./!#(7-!:.! (8.M#,.--&6/!:.-!+3^+-! -#$%&L&U7.-!:.! %.!#')J6WO/.C! %.(7&T%&!

#.7)! $W'(.1./)! %'7-.,! :.-! :611'W.-! [:&,.%).1./)! 67! &/:&,.%).1./)! #',! (8&/L('11')&6/!

U78&(! &/:7&)]! #,6<6U7'/)! (.! ,.(',W'W.! :.-! I3^+-! %'#'9(.-! :8'1#(&L&.,! ('! ,$#6/-.!

&/L('11')6&,.V! I'/-! %.! %6/).M).C! (.-! %.((7(.-! U7&! /86/)! #'-! ./%6,.! $)$! ./! %6/)'%)! '<.%! (.!

#')J6WO/.!#.7<./)!-.!,.),67<.,!:'/-!7/!$)')!:.!-),.--!.)!'&/-&!.M#,&1.,!:.-!-&W/'7M!g!.')T

1.!hV!4((.-!-6/)!'(6,-!%'#'9(.-!:8'(.,).,! (.-!%.((7(.-!:7!-E-)O1.! &117/&)'&,.! &//$!.)!:.! (.-!

,.%,7).,! #67,! ,$-67:,.! (8&/L('11')&6/! &/:7&).V! 4/! ,.<'/%J.C! :'/-! (.! %6/).M).! :87/.!

&/L('11')&6/!-)$,&(.C!%8.-)!S!:&,.!U7&!'!(&.7!./!(8'9-./%.!:.!#')J6WO/.-C!-.7(-!(.-!I3^+-!6/)!

7/! .LL.)! -7,! (.-! %.((7(.-! :7! -E-)O1.! &117/&)'&,.! &//$! U7&! :$%(./%J./)! 7/.! ,$#6/-.!

&/L('11')6&,.V! 0.#./:'/)C! (.-! 1&%,69.-! %611./-'7M! #,$-./)-! :'/-! (8./<&,6//.1./)!

#.7<./)! )67)! :.! 1a1.! %6/),&97.,! S! %.)).! ,$#6/-.! &/L('11')6&,.V! "'<6&,! -&! (.-! I3^+-!

#.7<./)!S!.7M!-.7(-!&/:7&,.!7/.!,$#6/-.!&/L('11')6&,.!,.-).!)67D67,-!S!%.!D67,!7/.!U7.-)&6/!

S!$(7%&:.,AA>V!
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T1@?+%& P&R& Q.,)*12,*1(0& '?& $S$*#>%& 1>>?01*,1+%& 10'?1*%& B,+& -%$& 4O<4$& %*& 8O<4$L& l8'%)&<')&6/!

6#)&1'(.! :.! ,$#6/-.-! &/L('11')6&,.-! #',! (.-! %.((7(.-! :7! -E-)O1.! &117/&)'&,.! &//$! [I0C!

1'%,6#J'W.-]C!.M&W.,'&)!:.7M!-&W/'7M!:$,&<'/)!-6&)!:.!16($%7(.-!#,$-./).-!-7,!(.-!#')J6WO/.-!67!-6&)!

:.!16($%7(.-!./:6WO/.-!:.-!%.((7(.-!:.!(8J_).V!4/!#,$-./%.!:87/!#')J6WO/.C!(.-!+3^+-!U78&(!.M#,&1.!

-6/)!%'#'9(.-!:8'%)&<.,!(.-!%.((7(.-!:7!-E-)O1.!&117/&)'&,.!&//$!<&'!(.7,-!+HH-C!./W./:,'/)!'&/-&!7/.!

,$#6/-.! &/L('11')6&,.V! 0.)).! ,$#6/-.! #,6<6U7.! :.-! :611'W.-! )&--7('&,.-! W$/$,'/)! '&/-&! (.!

,.(',W'W.! :.! I3^+-! U7&C! ./! -E/.,W&.! '<.%! (.-! +3^+-C! ,./L6,%./)! ('! ,$#6/-.! &/L('11')6&,.V! 4/!

(8'9-./%.!:.!#')J6WO/.C! (.-!:611'W.-! )&--7('&,.-! [%611.! (6,-!:87/.!),'/-#('/)')&6/!#',!.M.1#(.]!

#.7<./)!a),.!('!-67,%.!:.!I3^+- %'#'9(.!:8'%)&<.,!(.-!%.((7(.-!:7!-E-)O1.!&117/&)'&,.!&//$!<&'!(.7,-!

+HH-C!:$%(./%J'/)!'&/-&!7/.!,$#6/-.!&/L('11')6&,.!-)$,&(.V!I'/-!%.-!:.7M!%'-!:.!L&W7,.C!/.!-6/)!#'-!

,.#,$-./)$-! (.-!-&W/'7M!g!.')T1.!h!#,$-./)-!-7,!:.-!%.((7(.-!<6&-&/.-!-),.--$.-!67!./!#,$T'#6#)6-.C!
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!"#$% &'()*+),-% ./0(+1/0%

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

-11234!52667348149!:4;;<;49!2==<849>!?43=41!;@!

=@1<3@12A8!549!BC>!46641!2==<8A912=<;@14<3!?4<1!

D134!28@:12E7!;A39!54!;F@?A?1A94

!!-:254!<32G<4 H()I0 #@1<3@12A8!549!BC!41!@113@:12A8!549!84<13A?J2;49

!!-BHK-)H
'()0LMLN!O-)HP!K!'()Q!41!

-/#*!O-BHP

I<299@814!@:12E217!?3AL286;@==@1A234>!28143@R299481!

@E4:!54!8A=S34<949!:4;;<;49!2==<849

!!"TI9
'()*+!'(),+!CB&,+!CB*,+!

CBQ&

-1123481!=A8A:U149!41!84<13A?J2;49>!@:12E4!;49!H(!41!

;@!=@1<3@12A8!549!BC+!"TILQV!?4<1!=75243!

;F2==<8A1J73@?24!@812L1<=A3@;4!S@974!9<3!;49!'

!!"#$H& '(),
#@1<3@12A8!549!BC>!34:3<14!;49!-IC!41!37?A8949!

2==<821@2349!9?7:262G<49!54!;F@812RW84

!!-'I I*XM

-R21!:A==4!<8!92R8@;!Y6285L=4Y!41!?43=41!;@!

?3A5<:12A8!5F/(L&β ?@3!;49!BC

!!/(L&α /(L&) ZA314!@:12E217!?3AL286;@==@1A234!

!!/(L00 T'*

B7:;48:J4!;@!97:3712A8!54!:U1A[2849!?3AL

286;@==@1A2349!41!54!1U?4!'J*>!?4<1!D134!28@:12E74!

;A39!54!;F@?A?1A94

!!I3A172849!T&VV )-$. -1123481!84<13A?J2;49!41!=A8A:U149

!!I4?12549!HL6A3=U; ZI)& -1123481!;49!?;@G<41149+!84<13A?J2;49!41!=A8A:U149

!!-:254!JU@;<3A82G<4 '()*+!'(),+!CB,, I4<1!285<234!;@!=@1<3@12A8!549!BC

!!T<;?J@14!5FJ7?@3@84 '(), I4<1!285<234!;@!=@1<3@12A8!549!BC

!!B764892849 ')(,+!CC)\
-R481!:J2=2A1@:12G<4!41!@812=2:3AS248>!=@1<3@12A8!

549!BC

!!I4?12549!5732E79!5<!!!!!!

+!:A;;@RW84
CXC)*

I4<1!285<234!;@!=@1<3@12A8!549!BC!41!;4!

34:3<14=481!549!84<13A?J2;49

!!C@;3712:<;284 CBQ&
I<299@81!92R8@;!Y4@1L=4Y!41!=752@14<3!54!

;F2==<8AR782:217!1<=A3@;4

!!-:1284!62;@=4814<94 BH$)&!OC;4:Q@P

)4:A88@299@8:4!:4;;<;49!87:3A12G<49!?@3!BC!CBNα]!

41!;@!?379481@12A8!:3A2974!549!@812RW849!54!:49!

:4;;<;49
!

!

!,M-%,?&N&R&-%$&8O<4$V&-%?+$&+3)%B*%?+$&%*&-%?+$&A(0)*1(0$L&0.&)'9(.'7!,$-71.!7/.!#',)&.!:.-!I3^+-!
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!

!

!
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l.-! I0! -6/)! %'#'9(.-! :.! ,.%6//'&),.! (.! :'/W.,! .)! :.! %'#)7,.,! (.-! #')J6WO/.-! .)! (.-!

%.((7(.-!./:611'W$.-!67!16,).-!S! (8'&:.!:.!:&LL$,./)-! )E#.-!:.! ,$%.#).7,-C!:6/)! %.,)'&/-!

-6/)!$W'(.1./)!.M#,&1$-!#',!:8'7),.-!%.((7(.-!:7!-E-)O1.!&117/&)'&,.!&//$!'&/-&!U7.!#',!(.-!

%.((7(.-! ./:6)J$(&'(.-V! 0.-! ,$%.#).7,-C! 67! +HH-C! #.7<./)! a),.! -6(79(.-C! 1.19,'/'&,.-! 67!

&/),'%.((7('&,.-!.)!/86/)!#'-!)67-!(.-!1a1.-!L6/%)&6/-V!p$'/16&/-C!('!#(7#',)!-6/)!%'#'9(.-!

:8'7W1./).,! (8.M#,.--&6/! :.! WO/.-! %6:'/)! #67,! :.-! %E)6`&/.-! #,6&/L('11')6&,.-C! (8XPp! :.!

)E#.!XC!:.-!%J&1&6`&/.-!.)!:.-!#,6)$&/.-!'/)&1&%,69&.//.-C!.)%eAABV!

!

X(!.M&-).!),6&-!L'1&((.-!:.!+HH-!U7&!#.7<./)!a),.!%('--$-!-.(6/!(.7,-!L6/%)&6/-AAk!*!

T Q%$& 477$& '.%0'()S*($%C! .M#,&1$-!S! ('!1.19,'/.C!#.,1.))'/)! ('! ,.%6//'&--'/%.!.)!

(8&/).,/'(&-')&6/!:.!#')J6WO/.-!67!:.!1')$,&.(-!#,6<./'/)C!#',!.M.1#(.C!:.!%.((7(.-!

'#6#)6)&U7.-! [<&'! ('! ,.%6//'&--'/%.! :.!16)&L-! ).(-! U7.! (.! l+"! 67! (.-! lIl! 6ME:$-!

[QMlIl]]V!l.-!#(7-!%6//7-!-6/)!('!16($%7(.!0IAkC!(.-!,$%.#).7,-!:.!)E#.!-%'<./W.,!

["H]!.)!(.-!(.%)&/.-!:.!)E#.!0![0lH]V!

T Q%$& 477$& '%& $1@0,-1$,*1(0C! 1.19,'/'&,.-! 67! &/),'%.((7('&,.-C! &1#(&U7$-! :'/-!

(8'%)&<')&6/! %.((7('&,.! S! ('! -7&).!:.! ('! ,./%6/),.! '<.%!7/!#')J6WO/.! [&(-! ,$#6/:./)!

'7M! W(E%'/.-C! '7M! (&#6#,6)$&/.-! 67! ./%6,.! '7M! '%&:.-! /7%($&U7.-]V! +',1&! %.-!

,$%.#).7,-C! 6/! ,.),67<.! (.-! FlH-C! (.-! plH! [/7%(.6)&:.T9&/:&/W! 6(&W61.,&d')&6/!

:61'&/![pQI]T(&`.!,.%.#)6,-]!.)! (.-!HlN![,.)&/6&%!'%&:! &/:7%&9(.!W./.!X![HXK]TAT(&`.!

J.(&%'-.-]V!

T Q%$&477$&$(-?M-%$C!67!6#-6/&/.-C!U7&!L'%&(&)./)!('!,.%6//'&--'/%.!.)!('!#J'W6%E)6-.!:.!

(.7,-! (&W'/:-! #',! (.-! %.((7(.-! #J'W6%E)'&,.-V! 0.,)'&/.-! :.! %.-! 6#-6/&/.-! -6/)!

$W'(.1./)!%'#'9(.-!:8'%)&<.,!(.!-E-)O1.!:7!%61#($1./)V!+',1&!%.-!16($%7(.-C!6/!

,.),67<.!(.-!%6((.%)&/.-C!(.-!L&%6(&/.-!.)!(.-!#./),'M&/.-![+Fz]V!

!

!

Q%$& 477$& '.%0'()S*($%&R! 0.-! ,$%.#).7,-! -6/)! '7--&! 9&./! %'#'9(.-! :.! ,.%6//'n),.! :.-!

16)&L-!1&%,69&./-!U7.!:.-!16)&L-!#,$-./)-!S!('!-7,L'%.!:.-!%.((7(.-!'#6#)6)&U7.-V!G.!/.!1.!

L6%'(&-.,'&C!'--.d!9,&O<.1./)C!U7.!-7,!(.-!(.%)&/.-!:.!)E#.!0!.)!(.-!"HV!

!

l.! ).,1.! g!(.%)&/.-! :.! )E#.! 0!h! '! $)$! &/),6:7&)! #67,! :&-)&/W7.,! (.-! (.%)&/.-! %'(%&71T

:$#./:'/).-!.)!%'(%&71T&/:$#./:'/).-!U7&!-.!(&./)!'7M!%',96JE:,').-V!l.-!0lH!#',)'W./)!'7!

16&/-! 7/! :61'&/.! :.! ,.%6//'&--'/%.! :.-! %',96JE:,').-C! %6,,.-#6/:'/)! S! 7/.! -),7%)7,.!

%61#'%).! %6/)./'/)! :.-! 16)&L-! %6/-.,<$-C! .)! U7&! %6/LO,.! ('! -#$%&L&%&)$! :.-! 0lH! '7M!

%',96JE:,').-V! 0.)).! L'1&((.! ,.W,67#.! '7D67,:8J7&! :.-! #,6)$&/.-! U7&! #6--O:./)! 7/! 67!

#(7-&.7,-!:61'&/.-!J616(6W7.-!'7!:61'&/.!:.!,.%6//'&--'/%.!:.-!%',96JE:,').-C!1'&-!/.!



! kk!

(&./)!#'-!)67-!(.-!%',96JE:,').-AA?V!X(!.M&-).!:&MT-.#)!W,67#.-!:.!0lH!.)!-.7(-!(.-!W,67#.-!XXC!=!

.)! =X! -6/)! .M#,&1$-! -7,! (.-! %.((7(.-! 1E$(6�:.-V! +',1&! %.7MT%&C! 6/! ,.),67<.! :.-! 0lH! :.! ('!

L'1&((.!:.-!,$%.#).7,-!:7!1'//6-.![^H]C!%611.!(.!0I>@t![�^H]!.)!(.!I40T>@?!b!.)!:.-!0lH!

:.! ('! L'1&((.! :.-! '-&'(6W(E%6#,6)$&/.-C! %611.! I0T"XKp! [0I>@{]C! ('! ('/W$,&/.! [0I>@w]C! ('!

:.%)&/A! [0(.%'w]! 67! ./%6,.! IpKHTA! [0(.%{']V! 0.-! 0lH! &/).,'W&--./)! '<.%! ('! #(7#',)! :.-!

#')J6WO/.-! J71'&/-! #',! ('! ,.%6//'&--'/%.! :7! 1'//6-.! [<&,7-C! %J'1#&W/6/-C!

1E%69'%)$,&.-]C! :7! L7%6-.! [9'%)$,&.-! .)! J.(1&/)J.-]! .)! :7! W(7%'/.! [1E%69'%)$,&.-! .)!

%J'1#&W/6/-]AA?V! X(-! -6/)! %'#'9(.-! :8./:6%E).,! (.-! #')J6WO/.-! .M#,&1'/)! (.-!16)&L-! U78&(-!

,.%6//'&--./)!W,q%.!S!(.7,!:61'&/.!%E)6#('-1&U7.!U7&!%6/)&./)!:.-!16)&L-!:8&/).,/'(&-')&6/!

[%611.!:.-! ),&':.-! :8'%&:.-! '1&/$-C! :.-!16)&L-! :&(.7%&/.! 67! ./%6,.! :.-!16)&L-! )E,6-&/.]V!

0.-! 16)&L-! <6/)! :&,&W.,! (.-! 0lH! .)! (.7,-! (&W'/:-! <.,-! :&LL$,./)-! %61#',)&1./)-! %.((7('&,.-!

[./:6-61.-! #,$%6%.-! 67! (E-6-61.-]C! %.! U7&! <'! '967)&,! S! (.7,! :$W,':')&6/! .)! S! ('!

#,$-./)')&6/!'/)&W$/&U7.AAtV!4/!#(7-!:.-!#')J6WO/.-C!(.-!0lH!#.7<./)!,.%6//'n),.!:.-!16)&L-!

:7!-6&V!08.-)! (8.M.1#(.!:.!0(.%{'!&:./)&L&$!#',! (8$U7&#.!:.!0'.)'/6!H.&-!.!"67-'!./!>@@{V! X(!

#.,1.)! '7M! I0! 0Ioαu! :.! ,.%6//'n),.! -7,! (.-! %.((7(.-! /$%,6)&U7.-! (8.M#6-&)&6/! :.! (8'%)&/.!

L&('1./).7-.!.)!:8&/:7&,.! ('!#,$-./)')&6/!%,6&-$.!:8'/)&WO/.-!#,6<./'/)!:.!%.-!%.((7(.-! [%.!

#6&/)!-.,'!:$)'&(($!:'/-!(.!%J'#&),.!BVB!#VtkAAwCAAoCAA{V!

!

l.! ).,1.! :.! g!,$%.#).7,-! -%'<./W.,!h! #.,1.)! :.! :$%,&,.! :.-! W(E%6#,6)$&/.-!

1.19,'/'&,.-!U7&!,.%6//'&--./)!:.-!lIl![(6j!:./-&)E!(&#6#,6).&/-]!16:&L&$.-!#',!6ME:')&6/!

[QMlIl]! 67! '%$)E(')&6/! [3%lIl]C! 1'&-! /6/! :.-! lIl! /')&<.-V! X(-! -6/)! '7--&! %'#'9(.-! :.!

,.%6//'n),.!:.-!(&W'/:-!#6(E'/&6/&U7.-C!:.-!%61#6-'/)-!:7!-6&![%611.!(.-!16($%7(.-!:.!('!

1'),&%.! .M),'%.((7('&,.]C! :7! -6&! '()$,$! [,.),67<$-! '7! /&<.'7! :.-! %.((7(.-! '#6#)6)&U7.-! .)!

/$%,6)&U7.-]C!67!:7!/6/!-6&![%J.d!(.-!1&%,66,W'/&-1.-]V!37D67,:8J7&C!J7&)!%('--.-![:.!3!S!N]!

:.! "H! 6/)! $)$! &:./)&L&$.-A>@C! :6/)! ),6&-! U7&! D67./)! 7/! ,_(.! &1#6,)'/)! :'/-! ('! %'#)7,.! :.-!

%.((7(.-!'#6#)6)&U7.-*!

T Q%$& `7&'%& )-,$$%&O! ["HT3!.)!^3H0Q]C! ,.%6//'&--./)!:.-! (&W'/:-!#6(E'/&6/&U7.-! ).(-!

U7.!(.-!QMlIl!.)!(.-!3%lIlC!:.-!%61#6-'/)-!9'%)$,&./-C!(.!#6(EK!1'&-!$W'(.1./)!(.!

l+"! .)! (.-! %.((7(.-! '#6#)6)&U7.-! [,.%6//7.-! -7,)67)! #',! (.! ,$%.#).7,!^3H0QC! 67!

1'%,6#J'W.! ,.%.#)6,! j&)J! %6(('W./67-! -),7%)7,.]A>@CA>AV! X(-! -6/)! .M#,&1$-! S! ('!

-7,L'%.!:.-!1'%,6#J'W.-!.)!:.-!I0!.)!#.,1.))./)!('!#,$-./)')&6/!:.!(.7,-!(&W'/:-!

'7M!(E1#J6%E).-V!

T Q%$&`7&'%&)-,$$%&:!["HT2A!.)!0IBt]C!,.%6//'&--./)!:&<.,-!(&W'/:-!%611.!(.!%6(('WO/.C!

(.-!'%&:.-!W,'-C! (.-!#J6-#J6(&#&:.-!'/&6/&U7.-C! ('!)J,6196-#6/:&/.C! (.-!QMlIlC! (.-!

NIl! .)! (.-! %.((7(.-! '#6#)6)&U7.-V! l.! 0IBtC! '--6%&$! '7M! ,':.'7M! (&#&:&U7.-C! .-)!

&1#(&U7$! :'/-! ('! (&'&-6/! :.-! QMlIl! [.M#,&1$-! /6)'11./)! -7,! :.-! %.((7(.-!

'#6#)6)&U7.-]! .)! .-)! #,$-./)! -7,! (.-!1'%,6#J'W.-! .)! I0V! X(! .-)! &1#(&U7$! :'/-! 7/!



! k?!

%61#(.M.!'<.%!('!)J,6196-#6/:&/.!A![6#-6/&/.]!.)!α=βB![-7,!(.-!1'%,6#J'W.-]!67!

α=β?![-7,!(.-!I0!&11')7,.-]!:'/-!('!(&'&-6/!'<.%!(.-!%.((7(.-!'#6#)6)&U7.-AAkCA>>V!

T Q%&`7&'%&)-,$$%&9C!67!lQzTA![(.%)&/T(&`.!6M&:&d.:!lIl!,.%.#)6,TA]C!,.%6//'n)!7/.!W,'/:.!

<',&$)$!:.!(&W'/:-!%611.!(.-!QMlIlC! (.-!NIl!16:&L&$-C! (.-!#('U7.)).-!'%)&<$.-C! (.-!

9'%)$,&.-C! 3K4! [':<'/%.:! W(E%')&6/! ./:! #,6:7%)-]! .)! (.-! %.((7(.-!

qW$.-v'#6#)6)&U7.-![#',!('!,.%6//'&--'/%.!:.!('!+"]A>@CA>BV!

!

l'!,.:6/:'/%.!:.-!(&W'/:-!#',!%.-!:&LL$,./)-!"H!-7WWO,.!U787/!#')J6WO/.!#.7)!a),.!#,&-!./!

%J',W.!#',!7/.!17()&)7:.!:.!,$%.#).7,-C!#.,1.))'/)!'&/-&!7/.!1.&((.7,.!,.%6//'&--'/%.!.)!

$(&1&/')&6/!:.!%.!:.,/&.,V!!

!

!

Q%$& 477$& '%& $1@0,-1$,*1(0&R! ('! ,.%6//'&--'/%.!#',! %.-! ,$%.#).7,-!#.,1.)! ('!1')7,')&6/!

:.-!I0! [./),.!'7),.-]! .)!:$%(./%J.!7/.!<6&.!:.! -&W/'(&-')&6/!'967)&--'/)!S! ('! -$%,$)&6/!:.!

%E)6`&/.-!.)!S!(8'%)&<')&6/!-79-$U7./).!:.-!(E1#J6%E).-!FV!

!

l'!L'1&((.!:.-!FlH-!.-)!7/.!:.-!1&.7M!%','%)$,&-$.-!#',1&!(.-!+HH-!.)!.-)!,.-#6/-'9(.!:.!

('! :$).%)&6/! :.! #')J6WO/.-! .M),'%.((7('&,.-! 67! &/),'%.((7('&,.-V! 0.! -6/)! :.-! W(E%6#,6)$&/.-!

1.19,'/'&,.-!&/)$W,'(.-!:.!)E#.!X!%','%)$,&-$.-!#',!(.7,!:61'&/.!.M),'%.((7('&,.C!%6/)./'/)!

7/! /619,.! <',&'9(.! :.! 16)&L-! ,&%J.-! ./! (.7%&/.! [lHH! #67,! (.7%&/.T,&%JT,.#.')]C! .)! (.7,!

:61'&/.!&/),'%.((7('&,.!:.!-&W/'(&-')&6/!J616(6W7.!S!%.(7&!:7!,$%.#).7,!:.!(8XlTA!*!F6((vXlTAH!

67!FXHV!I&M!FlH-!6/)!$)$! &:./)&L&$-!%J.d! (8N611.!.)!:67d.!%J.d! ('!-67,&-!U7&!,.%6//'&--./)!

:.-!+3^+-!:&LL$,./)-!-.(6/!('!-#$%&L&%&)$!:.!(.7,!:61'&/.!lHHAABV!l.-!FlH-!-6/)!.M#,&1$-!-7,!

:.!/619,.7-.-!%.((7(.-!%611.!(.-!1'%,6#J'W.-C!(.-!I0C!(.-!(E1#J6%E).-!2C!.)!-7,!%.,)'&/.-!

%.((7(.-!/6/!&117/.-![L&9,69('-).-!.)!%.((7(.-!./:6)J$(&'(.-]V!l8.M#,.--&6/!:.-!FlH-!#.7)!a),.!

.M),'!67!&/),'%.((7('&,.!.)!.-)!16:7($.!,'#&:.1./)!./!,$#6/-.!S!7/!#')J6WO/.C!S!7/.!<',&$)$!

:.!%E)6`&/.-C!67!./%6,.!S!7/!-),.--!./<&,6//'/)![F'9(.'7!B]A>kV!

!

!



! kt!

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

!!"#$%&'!"#$( )&*+,-.&!/0-1*234&
5&/'267809:-.&;!02/7/,7'<2.&1;!#"=!>+-:'<,2&1?@!

A9*7A-.!>:B-*/28.7.1?

!!"#$(!&'!"#$C )&*+,-.&!/0-1*234& #2/7/,7'<2.&1!>+-:'<,2&1?

!!"$#D E.67091717*& =$F!674+0&!+,2.!>G2,41?

!!"#$H )&*+,-.&!/0-1*234&
#5I!>+-:'<,2&1?@!/,7'<2.&!6&!J4127.!$IK!>G2,41?@!

*-..-.&!>0&G4,&1?

!!"#$L )&*+,-.&!/0-1*234& M0-8&002.&!>+-:'<,2&1?

!!"#$N!>&'!"#$O? E.67091717*& =$F!12*/0&!+,2.!>+-:'<,2&1;!G2,41?

!!"#$P E.67091717*& =QF!R/S!>+-:'<,2&1;!G2,41;!/,7'7A7-2,&1?

!!"#$%T E.67091717*& U.:7..4

!!"#$%% )&*+,-.&!/0-1*234& )70<:40&!6&!'9/&!/,7J202.&!>5,7'7A7-2,&1?
!

'

!,M-%,?&;&R& -%$&!Q7$&%*& -%?+$& -1@,0'$L!0.!)'9(.'7!,.#,$-./).!(.-!(&W'/:-!#,&/%&#'7M!:.-!FlH-!%6//7-V!

lF3!�!'%&:.!(&#6)$&%J6&U7.!.)!H"=!�!<&,7-!,.-#&,')6&,.!-E/%E)&'(V!

!

!

l'! L'1&((.! :.-! plH! %6/-)&)7.! 7/.! L'1&((.! :.! #,6)$&/.-! -6(79(.-! .)! %E)6#('-1&U7.-! U7&!

:$).%)./)! (.-! #')J6WO/.-! &/),'%.((7('&,.-V! 0.-! #,6)$&/.-! #6--O:./)! ),6&-! :61'&/.-!*! 7/!

:61'&/.!lHH!#.,1.))'/)!('!,.%6//'&--'/%.!:.-!(&W'/:-C!7/!:61'&/.!pQIC!.)!7/!:61'&/.!:.!

-&W/'(&-')&6/! 03HI! [%'-#'-.! ,.%,7&)1./)! :61'&/-]C! +5HXp! 67! 2XH! [9'%7(6<&,7-! &/J&9&)6,! 6L!

'#6#)6-&-!#,6).&/!,.#.')]V!l.-!plH!'E'/)!7/!16)&L!+5HXp!67!2XH!/.!-6/)!#'-!&1#(&U7$-!:'/-!

('! ),'/-%,&#)&6/! :.! 1$:&').7,-! &/L('11')6&,.-C! 1'&-! -6/)! :.-! %61#6-'/)-! :.!

(8&/L('11'-61.! U7&! ,$W7(.! (8'%)&<')&6/! :.! ('! %'-#'-.! A! U7&! %')'(E-.! ('! #,6:7%)&6/! :.!

%E)6`&/.-! 1')7,.-! [XlTAβ! .)! XlTAo]V! l.-! #,6)$&/.-! pQIA! .)! pQI>! #6--O:./)! 7/! :61'&/.!

03HI!S!(.7,!.M),$1&)$!pT).,1&/'(.!.)!-6/)!&1#(&U7$.-!:'/-!('!),'/-%,&#)&6/!:.-!WO/.-!%6:'/)!

#67,!:.-! %E)6`&/.-!#,6&/L('11')6&,.-V!pQIA! ,.%6//'n)! (8&4TI3+! ['%&:.! γTITW(7)'1E(T1.-6T

:&'1&/6#&1.(&U7.]! .)! pQI>! ,.%6//'n)! (.!^I+! [17,'1E(! :&#.#)&:.]C! -),7%)7,.-! ,.),67<$.-!

-7,!(.-!#.#)&:6W(E%'/.-!:.-!9'%)$,&.-AABCA>?V!

!

l'!L'1&((.!:.-!HlN!.-)!%61#6-$.!:.-!#,6)$&/.-!HXKTXC!^I3?![1.('/61'!:&LL.,./)&')&6/T

'--6%&').:!W./.!?]!.)!lK+>V!4((.-!-6/)!%61#6-$.-!:.!:.7M!03HI![S!(8.M%.#)&6/!:.!lK+>]!./!

pT).,1&/'(C!:87/!:61'&/.!%./),'(!I43I!96M!J.(&%'-.v3F+'-.!.)!:87/!:61'&/.!,$W7(').7,!./!

0T).,1&/'(V!4((.-!-6/)!(6%'(&-$.-!:'/-!(.!%E)6#('-1.!.)!,.%6//'&--./)!(83Hp!:679(.!9,&/V!4((.-!

&/:7&-./)!'&/-&!(8'%)&<')&6/!:.-!L'%).7,-!:.!),'/-%,&#)&6/!pPTκ2!.)!(.-!1.19,.-!:.!('!L'1&((.!

:.-! XHP! .--./)&.(-! S! ('! -E/)JO-.! :8XPp! :.! )E#.! XV! l8.M#,.--&6/! :.-! HlN! .-)! L6,).1./)!

'7W1./)$.!./!,$#6/-.!S!7/.!-)&17(')&6/!#',!(8XPp!:.!)E#.!X!67!S!7/.!&/L.%)&6/!<&,'(.V!lK+>!



! kw!

.-)C!U7'/:!S! (7&C!7/! ,$W7(').7,!#6-&)&L!:.! ('!#,6:7%)&6/!:8XPp!:.! )E#.! X!./! ,$#6/-.!S! (83Hp!

<&,'(!,.%6//7!#',!HXKTX!.)!^I3?AABCA>tV!

!

!

Q%$&477$&$(-?M-%$&R!%.-!,$%.#).7,-!#.,1.))./)!:.!L'&,.!(.!(&./!./),.!(.!(&W'/:!.)!('!%.((7(.!

#J'W6%E)'&,.V!X(-!-.,6/)!:$%,&)-!),O-!9,&O<.1./)V!

!

l.-! %6((.%)&/.-! .)! (.-! L&%6(&/.-! -6/)! &1#(&U7$.-! :'/-! (86#-6/&-')&6/! :.! #',)&%7(.-!

$),'/WO,.-!#',!('!,.%6//'&--'/%.!:.!%.,)'&/-!W(7%&:.-V!N7&)!%6((.%)&/.-!6/)!$)$!:$%,&).-C!:6/)!

(.-!#(7-!%','%)$,&-$.-!-6/)!(.!^2l![1'//6-.T9&/:&/W!(.%)&/]C!"+T3!.)!"+TI![-7,L'%)'/)!#,6).&/!

3!.)!I]V!4((.-!#',)'W./)!U7'),.!,$W&6/-!%6117/.-!*!7/!:61'&/.!pT).,1&/'(!,&%J.!./!%E-)$&/.C!

7/.! ,$W&6/! :.! )E#.! %6(('WO/.C! 7/! :61'&/.! ./! J$(&%.! α! .)! 7/! :61'&/.! ./! 0T).,1&/'(! :.!

,.%6//'&--'/%.!:.-!%',96JE:,').-A>wV!l.!^2l!.-)!$W'(.1./)!%'#'9(.!:.!-.! (&.,!'7M!%.((7(.-!

./! '#6#)6-.! )',:&<.! 67! ./! /$%,6-.! [1'&-! #'-! '7M! %.((7(.-! ./! '#6#)6-.! #,$%6%.C! /&! '7M!

%.((7(.-! <&<'/).-]V! 0AUC! 16($%7(.! :7! %61#($1./)C! L'&)! '7--&! #',)&.! :.! ('! L'1&((.! :.-!

%6((.%)&/.-! .)! -.! (&.! '7--&! '7M! %.((7(.-! '#6#)6)&U7.-C! #',! %61#$)&)&6/! '<.%! (.!^2lC! -7,! :.-!

-),7%)7,.-! -&1&('&,.-A>oV! F67).-! %.-! %6((.%)&/.-! -.19(./)! -.! (&.,! '7! %61#(.M.! 0HFv0I{A!

#,$-./)! S! ('! -7,L'%.! :.-! 1'%,6#J'W.-! '%)&<$-V! +.7! :8$)7:.-! -.! -6/)! L6%'(&-$.-! -7,! (.-!

L&%6(&/.-V!X(!-.19(.!%.#./:'/)!U78.((.-!#7&--./)!-.!L&M.,!-7,!(.-!%.((7(.-!./!'#6#)6-.!)',:&<.!.)!

/$%,6)&U7.-AAkV!

!

l'! L'1&((.! :.-! #./),'M&/.-! [+Fz]! .-)! %6/-)&)7$.! :.! :.7M! +Fz! %67,).-C! ('! "3+! [#,6)$&/.!

'1E(6�:.!:7!-$,71]!.)! ('!0H+! [#,6)$&/.!0! ,$'%)&<.]C!.)!:87/.!+Fz! (6/W7.!67!+FzBV!l.-!+Fz!

%67,).-! -6/)! #,6:7&).-! #',! (.! L6&.! .)! #.7<./)! ,.%6//'n),.! (.! #6(E-'%%J',&:.T0! :.! %.,)'&/-!

#')J6WO/.-C!.)!+FzB!.-)!#,6:7&).!#',!(.-!1'%,6#J'W.-C!(.-!I0!.)!:.-!%.((7(.-!/6/!&117/.-!

[L&9,69('-).-!.)!%.((7(.-!./:6)J$(&'(.-]!./!,$#6/-.!S!:.-!-&W/'7M!&/L('11')6&,.-![-)&17(')&6/!

:.-! FlH-C! #,6:7%)&6/! :.! %E)6`&/.-! #,6&/L('11')6&,.-]A>{V! F67).-! %.-! 16($%7(.-! #.7<./)!

$W'(.1./)! ,.%6//'n),.! (.-! %.((7(.-! ./! '#6#)6-.! )',:&<.C! 1'&-! '(6,-! U7.! ('! 0H+! .)! ('! "3+!

L'<6,&-./)!('!%'#)7,.!#',!(.-!%.((7(.-!#J'W6%E)'&,.-!'#,O-!(&'&-6/C!('!+FzB!-.19(.!'7!%6/),'&,.!

.1#a%J.,! %.)).! %'#)7,.V! P&/'(.1./)C! %.-! 6#-6/&/.-! #.7<./)! '%)&<.,! (.! %61#($1./)! .)!

&/:7&,.!(8$(&1&/')&6/!:.-!%.((7(.-!'#6#)6)&U7.-!<&'!(.-!,$%.#).7,-!:7!%61#($1./)AAkV!

!

!

!

!



! ko!

>V> ^$%'/&-1.-!:.!%'#)7,.!.)!:.!),'/-L.,)!:.-!'/)&WO/.-!#',! (.-!

%.((7(.-!:./:,&)&U7.-!

!

K,q%.! S! (8.M#,.--&6/! :.-! :&LL$,./)-! +HH-! %&)$-! #(7-! J'7)C! (.-! I0! #.7<./)! &/W$,.,! (.-!

#')J6WO/.-!.)!(.7,-!'/)&WO/.-!%6,,.-#6/:'/)-!W,q%.!S!:&LL$,./)-!1$%'/&-1.-!:8./:6%E)6-.!

.--./)&.((.1./)V!0.#./:'/)C! (.-!I0!#.7<./)!$W'(.1./)! ,$%7#$,.,!:7!1')$,&.(! '/)&W$/&U7.!

#',! :8'7),.-! 16E./-C! %611.! #',! (8&/).,1$:&'&,.! :.-! D6/%)&6/-! W'#C! :.-! .M6-61.-C! :7!

/&99(&/W!67!./%6,.!:7!%,6--T:,.--&/WC!U7.!/67-!'((6/-!<6&,!:'/-!%.)).!#',)&.V!

!

!

#"#"! $;%,+1(6/1&%'

!

l.-!I0!&11')7,.-!6/)!7/.!W,'/:.!%'#'%&)$!S!&/).,/'(&-.,!(.-!'/)&WO/.-V!".(6/!U78&(-!-6&./)!

-67-! L6,1.! #',)&%7('&,.! 67! -6(79(.C! (.-! '/)&WO/.-! .1#,7/).,6/)! :&LL$,./).-! <6&.-!

:8./:6%E)6-.V! X(! .M&-).!:.7M! W,'/:.-! %')$W6,&.-!:8./:6%E)6-.!*! ('! #J'W6%E)6-.! [%'#)7,.!:.!

(',W.-! #',)&%7(.-]! .)! ('! #&/6%E)6-.! [%'#)7,.! :.! L(7&:.-! .)! :8'/)&WO/.-! -6(79(.-]V! l'!

#J'W6%E)6-.!.-)! ,.-),.&/).!S! %.,)'&/-! )E#.-!:.! %.((7(.-! '(6,-!U7.! ('!#&/6%E)6-.!.M&-).!:'/-!

)67).-! (.-! %.((7(.-! .)! .-)! 9'-$.! -7,! U7'),.! 1$%'/&-1.-! :&LL$,./)-!*! ('! 1'%,6#&/6%E)6-.C!

(8./:6%E)6-.!:$#./:'/).!:.! ('! %(')J,&/.! [0^4]C! (8./:6%E)6-.!:$#./:'/).!:.-! %'<$6(.-C! .)!

(8./:6%E)6-.!&/:$#./:'/).!:.!('!%(')J,&/.!.)!:.-!%'<$6(.-AB@![P&W7,.!w]V!

!

!

!

!

T1@?+%&I&R&-%$&'1AA3+%0*$&>3),01$>%$&'.%0'()S*($%&'%$&,0*1@#0%$L!l.-!'/)&WO/.-!:.!)'&((.!-7#$,&.7,.!

S! Aµ1! -6/)! %'#)7,$-! #',! #J'W6%E)6-.V! l.-! '/)&WO/.-! -6(79(.-! #.7<./)! a),.! %'#)7,$-! #',!

1'%,6#&/6%E)6-.V!l8&/).,/'(&-')&6/!:.-!%61#(.M.-!,$%.#).7,-v(&W'/:-!.-)!,$'(&-$.!#',!('!L6,1')&6/!:.!

<$-&%7(.-!:.!%(')J,&/.!67!:.!%'<$6(&/.V!0.-!:&LL$,./)-!1$%'/&-1.-!.1#,7/)./)!('!<6&.!./:6%E)'&,.!6Y!

(.-! '/)&WO/.-! -6/)! :8'96,:! %6/:7&)-! :'/-! :.-! ./:6-61.-! #,$%6%.-C! #7&-! )',:&L-! .)! ./L&/! :'/-! :.-!

(E-6-61.-! 67! (.! #N! -8'%&:&L&.! :.! #(7-! ./! #(7-! 'L&/! :.! #.,1.)),.! ('! :$W,':')&6/! )6)'(.! :'/-! (.-!

(E-6-61.-V!A(/5';"(%"J*++%3"GE"%'"G12)-("GR6"U/'03%"H%4-%W"XYY^?



! k{!

Q,& B",@()S*($%&R! 4((.! .-)! .LL.%)7$.! #',! (.-! %.((7(.-! #J'W6%E)'&,.-! %611.! (.-!

1'%,6#J'W.-C! (.-! 16/6%E).-C! (.-! /.7),6#J&(.-! .)! (.-! I0V! 0.,)'&/.-! %.((7(.-! g!/6/T

#,6L.--&6//.((.-!hC!%611.!(.-!L&9,69('-).-C!(.-!%.((7(.-!$#&)J$(&'(.-!.)!./:6)J$(&'(.-!#.7<./)!

'<6&,! 7/.! '%)&<&)$! #J'W6%E)'&,.! 1'&-! :'/-! 7/.! 16&/:,.! 1.-7,.ABAV! l'! #J'W6%E)6-.! .-)! (.!

1$%'/&-1.! %($! #67,! ./:6%E).,! :.-! W,6--.-! #',)&%7(.-! :.! #(7-! :.! Aµ1C! .)! .-)! :6/%!

&1#6,)'/).! :'/-! (8$(&1&/')&6/! :.-! #')J6WO/.-C! :.-! :$9,&-! %.((7('&,.-C! .)! :.-! %.((7(.-!

'#6#)6)&U7.-V!08.-)!7/!#,6%.--7-!'%)&L!.)!),O-!,$W7($!U7&!/$%.--&).!('!#,$-./%.!:.!,$%.#).7,-!

[+HH-!:8./:6%E)6-.!67!1a1.!-6(79(.-!#67,!(86#-6/&-')&6/]!.)!:87/.!%'-%':.!:.!-&W/'(&-')&6/!

:$#./:'/).!:.-!KF+'-.-!:.! ('! L'1&((.!HJ6V!0.-!#,6)$&/.-!#.,1.))./)! ('! ,$6,W'/&-')&6/!:.!

(8'%)&/.!U7&!:$L6,1.!('!1.19,'/.!#('-1&U7.!#67,!$1.)),.!:.-!#-.7:6#6:.-!.)!./W(69.,!(.-!

#',)&%7(.-V! l.-! <$-&%7(.-! :8./:6%E)6-.! L6,1$.-! #',! %.! 1$%'/&-1.! -6/)! /611$.-! (.-!

#J'W6-61.-ttCAB@V!

!

Q,& >,)+(B10()S*($%&R! 4((.! ,.#,$-./).! 7/! 1$%'/&-1.! :.! %'#)7,.! /6/! -#$%&L&U7.!

#.,1.))'/)! '7M! I0! :8&/).,/'(&-.,! :.! #.)&).-! 16($%7(.-V! F67)! %611.! ('! #J'W6%E)6-.C! .((.!

&/:7&)!7/.!%'-%':.!:.!-&W/'(&-')&6/!U7&!&1#(&U7.!(.-!KF+'-.-!:.!('!L'1&((.!HJ6C!U7&!#.,1.)!7/!

,.16:.('W.! :.! (8'%)&/.! #67,! L6,1.,! :.-! #,6),7-&6/-!1.19,'/'&,.-! #.,1.))'/)! ('! %'#)7,.!

:87/.! W,'/:.! U7'/)&)$! :.! #J'-.! L(7&:.V! 0.-! #,6),7-&6/-! L7-&6//./)! ./-7&).! '<.%! ('!

1.19,'/.!#('-1&U7.!#67,!L6,1.,!:.-!1'%,6#&/6-61.-AB@V!X(!.M&-).,'&)!#.7!:.!%6/).M).-!-+"

4-4*!6Y!(.-!I0!#.7<./)!&/).,/'(&-.,!:.!('!#J'-.!L(7&:.V!4/!.LL.)C!.((.-!-6/)!W$/$,'(.1./)!'7!

-.&/! :.! )&--7-! :'/-! (.-U7.(-! (.! L(7&:.! .M),'%.((7('&,.! .-)! #.7! '96/:'/)V! I.! #(7-C! &(! E! '! #.7!

:8'/)&WO/.-! -6(79(.-! %',! &(-! -6/)! -67<./)! '--6%&$-! S! ('! 1.19,'/.! :.-! #')J6WO/.-C! S! (.7,!

#',6&!67!9&./!S!:.-!%61#',)&1./)-!%E)6#('-1&U7.-tV!

!

Q.%0'()S*($%& '3B%0',0*%& '%& -,& )-,*"+10%&YW<9ZR! 4((.! .-)! %6/-)&)7)&<.! :'/-! )67).-! (.-!

%.((7(.-!:.!1'11&LO,.-!.)!.-)!,.-#6/-'9(.!:.!('!%'#)7,.!:.!/7),&1./)-!.--./)&.(-!%611.!(.!

%J6(.-)$,6(! lIl! <&'! (.! ,$%.#).7,! :7! lIlC! .)! (.! L.,! #6,)$! #',! ('! ),'/-L.,,&/.! [FL/]! <&'! (.!

,$%.#).7,! S! ('! FL/V! 0.-! #,6)$&/.-! -6/)! :8'&((.7,-! :.-! 1',U7.7,-! 7-7.(-! :.! %.)).!

./:6%E)6-.AB@V! l'! 0^4! .-)! W$/$,'(.1./)! '--6%&$.! S! 7/! ,$%.#).7,! .)! &1#(&U7.! ('!

%6/%./),')&6/!:.!%.-!:.,/&.,-!.)!:.!(.7,-!(&W'/:-!:'/-!:.-!#7&)-!,.%67<.,)-!:.!%(')J,&/.V!l'!

L6,1')&6/! :.! %.-! <$-&%7(.-! /$%.--&).! $W'(.1./)! (8&/).,<./)&6/! :.! #,6)$&/.-! :8'--.19('W.!

[3+]!).((.-!U7.!3+Ao@!.)!3+>!U7&!#.,1.))./)!:8&/&)&.,!(.!1'/).'7!:.!%(')J,&/.V!l'!:E/'1&/.!

.-)!7/.!'7),.!#,6)$&/.!/$%.--'&,.!S!('!L&--&6/!:.!('!<$-&%7(.!./!L6,1'/)!7/!'//.'7!'7!/&<.'7!

:7!%6(!:.!('!<$-&%7(.!./!967,W.6//.1./)V!l'!0^4!.-)!$W'(.1./)!:$#./:'/).!:.!(8'%)&/.!U7&!

D67.,'&)!7/!,_(.!:'/-!('!16)&(&)$!:.-!<$-&%7(.-!7/.!L6&-!:$)'%J$.-ABAV!

!

!



! ?@!

Q.%0'()S*($%& '3B%0',0*%& '%$& ),23(-%$&R! l.-! %'<$6(.-! -8'##',./)./)! S! :.-! ,':.'7M!

(&#&:&U7.-C!%6,,.-#6/:'/)!S!:.-!,$W&6/-!:.!('!1.19,'/.!#('-1&U7.!,&%J.-!./!%J6(.-)$,6(!.)!

./! -#J&/W6(&#&:.-! :'/-! (.-U7.((.-! -6/)! %6/%./),$.-! :&<.,-.-!16($%7(.-! :.! -&W/'(&-')&6/V! l'!

L6,1.!.)!('!-),7%)7,.!:.-!%'<$6(.-!-6/)!')),&97$.-!S!('!#,$-./%.!:.!('!%'<$6(&/.TA![#,6)$&/.!

1.19,'/'&,.!./!L6,1.!:8$#&/W(.!S!%J.<.7M]V!l'!%'<$6(&/.TA!.-)!'9-6(71./)!,.U7&-.!#67,!('!

W./O-.!:.-!%'<$6(.-![9&./!U7.!:8'7),.-!&-6L6,1.-!#7&--./)!&/).,<./&,!%611.!('!%'<$6(&/.T>!

67! ('! %'<$6(&/.TB]V! I'/-! %.,)'&/-! %'-C! (8./:6%E)6-.!1$:&$.! #',! (.-! %'<$6(.-! #.7)! $<&).,! ('!

L7-&6/!'<.%!(.-!(E-6-61.-!.)!#.7)!'&/-&!a),.!7)&(&-$.!#',!%.,)'&/-!#')J6WO/.-!#67,!$<&).,!(.7,!

:.-),7%)&6/V!0.!#6&/)!,.-).!S!%.!D67,!./%6,.!#.7!$)7:&$AB@CABAV!

!

Q.%0'()S*($%& 10'3B%0',0*%& '%& -,& )-,*"+10%& %*& '%$& ),23(-%$&R! 0.! 1$%'/&-1.!

:8./:6%E)6-.C! ./%6,.! #.7! $)7:&$C! '! $)$!1&-! ./! $<&:./%.! #',! ('! #6--&9&(&)$! #67,! %.,)'&/.-!

#',)&%7(.-! :8./),.,! :'/-! :.-! %.((7(.-! :$#67,<7.-! :.! %(')J,&/.! .)! :.! %'<$6(&/.TAV! I'/-! %.-!

%.((7(.-C! (.-! <$-&%7(.-! L6,1$.-! -.19(./)! %6/)./&,! :&LL$,./)-! %J',W.1./)-! %611.! ('! #J'-.!

L(7&:.C! (.! <&,7-! "=k@C! (.-! #,6)$&/.-! (&$.-! S! ('! K+X! [W(E%6-E(#J6-#J')&:E(&/6-&)6(]C! (8XlT>! 67!

./%6,.!:.-!J6,16/.-!:.!%,6&--'/%.V!X(!.M&-).!:&LL$,./)-!)E#.-!:8./:6%E)6-.-!&/:$#./:'/).-!

:.! ('!%(')J,&/.!.)!:.! ('!%'<$6(&/.TAC!1'&-!.((.-!-.19(./)!)67).-!:$#./:,.!:7!%J6(.-)$,6(!.)!

/$%.--&)./)!7/.!%61#6-&)&6/!(&#&:&U7.!-#$%&L&U7.ABAV!

!

!

#"#"# $%&'K1,(/.1,&'?43'

!

l.-!D6/%)&6/-!:.!)E#.!W'#!-6/)!:.-!%'/'7M!#.,1.))'/)!:.!%6//.%).,!(.-!%E)6#('-1.-!:.!

:.7M! %.((7(.-! ':D'%./).-V! ;/! %'/'(! L6/%)&6//.(! .-)! L6,1$! #',! (8'--.19('W.! :.-! %6//.M6/-!

[L6,1$-!:.! -&M!16($%7(.-!:&).-!g!%6//.M&/.-!h]!:.-!:.7M! %.((7(.-! <6&-&/.-AB>! [P&W7,.!o]V!0.-!

%'/'7M! #.7<./)! L'&,.! #'--.,! :.-! #.)&).-!16($%7(.-! %611.! :.-! &6/-C! :.-!1$)'96(&).-C! :.-!

-.%6/:-!1.--'W.,-!1'&-!'7--&!:.-!#.#)&:.-! D7-U78S!ACo!`I'ABBV!0J.d! (.-!<.,)$9,$-C! &(!.M&-).!

#(7-!:.!>@!&-6L6,1.-!:.!%6//.M&/.-!%('--$.-!-.(6/!(.7,!#6&:-!16($%7('&,.!U7&!<',&.!:.!>?!S!

t>! `I'V! K$/$,'(.1./)C! (6,-U7.! :.7M! %.((7(.-! ./),./)! ./! %6/)'%)C! .((.-! L6,1./)! #(7-&.7,-!

%'/'7M! U7&! -6/)! ,.W,67#$-! '7! #6&/)! :8'))'%J.1./)!*! %8.-)! %.! U786/! '##.((.! ('! #('U7.! :.!

D6/%)&6/!:.!)E#.!W'#V!I.-!&/).,'%)&6/-!J616)E#&U7.-!-6/)!L6,1$.-!(6,-U7.!(.-!:.7M!%.((7(.-!

.M#,&1./)! (.-!1a1.-!%6//.M6/-C!.)!J$)$,6)E#&U7.-! (6,-U7.!:.-!%6//.M6/-!:&LL$,./)-!-6/)!

%6//.%)$-ABkV!!

!

!



! ?A!

!

!

T1@?+%&H&R&W(00%C10%$V&)(00%C(0$V&),0,?C&10*%+)%--?-,1+%$&%*&a(0)*1(0$&@,BL!l6,-U7.!:.-!16/61O,.-!

:.! %6//.M&/.! -8'--.19(./)! ./! J.M'1O,.C! .((.-! L6,1./)! 7/! %'/'(! U7.! (86/! '##.((.! (.! %6//.M6/V!

l6,-U7.!:.7M!%.((7(.-!./),./)!./!%6/)'%)C!.((.-!#.7<./)!L6,1.,!:.-!%'/'7M!&/).,%.((7('&,.-!%61#6-$-!

:.!:.7M!%6//.M6/-C!%J'%7/!'##',)./'/)!S!(87/.!:.-!:.7M!%.((7(.-V!l6,-U7.!%.-!%'/'7M!-.!,.W,67#./)!

'7!#6&/)!:.!%6/)'%)C!&(!E!'!'(6,-!L6,1')&6/!:87/.!D6/%)&6/!W'#V!l.-!%E)6#('-1.-!:.-!:.7M!%.((7(.-!-6/)!

'(6,-! %6//.%)$-!.)! (.!#'--'W.!:.!16($%7(.-!:.!#.)&).! )'&((.!#.7)!'<6&,! (&.7V"A(/5';"(%"B**(%+*0<2"

EA6"V/0$"ER6"U/'03%"H%4-%W&"I*$%10$/3"J%$$"_-*$*<>"XYY^?"

!

I'/-! (.! -E-)O1.! &117/&)'&,.C! ('! #,&/%&#'(.! %6//.M&/.! .M#,&1$.! :.! L'i6/! '--.d!

79&U7&)'&,.!.-)!('!%6//.M&/.!kB![67!0MkB]!.)!9.'7%67#!#(7-!,',.1./)!('!0Mk@!['7!/&<.'7!:.-!

(E1#J6%E).-!F!.)!2]C!('!0MBw![1'%,6#J'W.-!.)!16/6%E).-]C!('!0MB>![1'-)6%E).-]!.)!('!0MB@VB!

[)JE16%E).-]V! l.-! &117/6(6W&-).-! 6/)! %611./%$! '--.d! ,$%.11./)! S! -8&/)$,.--.,! S! %.-!

D6/%)&6/-! W'#! .)! #(7-! #',)&%7(&O,.1./)! S! (8&1#(&%')&6/! :.! ('! 0MkBC! #7&-U78.((.! .-)! #,$-./).!

:'/-!)67).-! (.-!%.((7(.-! &117/.-V!3&/-&C! (.-! D6/%)&6/-!W'#!-6/)! &1#(&U7$.-!:'/-! (.!),'/-L.,)!

:.!#.#)&:.-!'/)&W$/&U7.-!S!#',)&,!:.!%.((7(.-!<&<'/).-!67!'#6#)6)&U7.-!'7M!I0ABBCAB?V!

!

!



! ?>!

l.-!1.19,.-!:7!('96,')6&,.!:.!GV!p..LD.-!6/)!7)&(&-$!:.-!(&W/$.-!:.!%',%&/61.!-U7'1.7M!

J71'&/.-![3kBA]!:'/-!(.-U7.((.-!&(-!6/)!),'/-L.%)$!('!0MkB![#7&-U7.!%.-!%.((7(.-!)716,'(.-!/.!

(8.M#,&1./)! #'-! /6,1'(.1./)]V! X(-! 6/)! ./-7&).! 1&%,6! &/D.%)$! %.-! %.((7(.-! '<.%! :7! #.#)&:.!

%67#($! S! ('! L(76,.-%$&/.!.)! :7!:.M),'/TF.M'-H.:! [:.!#6&:-!16($%7('&,.!#(7-! $(.<$]! .)! '&/-&!

16/),$!U7.!-.7(! (.!#.#)&:.!#67<'&)!a),.! ),'/-L$,$!'7M!%.((7(.-!<6&-&/.-C!S! %6/:&)&6/!U7.! ('!

0MkB!-6&)!#,$-./).V!P&/'(.1./)C!&(-!6/)!&/L.%)$!%.-!%.((7(.-!'<.%!(.!<&,7-!:.!('!W,&##.!.)!'#,O-!

%7()7,.!'<.%!:.-!16/6%E).-!Nl3T3>uC!&(-!6/)!16/),$!U7.!:.-!(E1#J6%E).-!F!0Iou!-#$%&L&U7.-!

:.! (8$#&)6#.! P(7^?wTt?! #67<'&./)! a),.! '%)&<$-C! &1#(&U7'/)! 7/! ),'/-L.,)! :8'/)&WO/.! ./),.! ('!

%.((7(.! :6//.7-.! .)! (83+0! #',! (.-! D6/%)&6/-! W'#C! %6/:7&-'/)! S! 7/.! #,$-./)')&6/! %,6&-$.!

.LL&%'%.ABBV!X(!-8'W&)!:7!#,.1&.,!#'#&.,!16/),'/)!(.!,_(.!:.-!D6/%)&6/-!W'#!:'/-!('!#,$-./)')&6/!

%,6&-$.V!I'/-!(8$)7:.!-7&<'/).C!(.-!1a1.-!%.((7(.-!3kBAv0MkB!6/)!$)$!,./:7.-!'#6#)6)&U7.-V!

F'/)! U7.! %.-! %.((7(.-! /.! L6,1./)! #'-! :.! %6,#-! '#6#)6)&U7.-! .)! W',:./)! (.7,! &/)$W,&)$!

1.19,'/'&,.C!.((.-!#.7<./)!),'/-1.)),.!:.-!#.#)&:.-!%(&<$-!#',!(.-!%'-#'-.-!<&'!(.-!D6/%)&6/-!

W'#! '7M! I0V! 0.-! #.#)&:.-! #.7<./)! .1#,7/).,! ('! <6&.! :.! #,$-./)')&6/! %,6&-$.! U7&! #.,1.)!

(8'%)&<')&6/!:.!(E1#J6%E).-!F!0Iou!-#$%&L&U7.-AB?V!

!

I.!#(7-C!&(!'!$)$!16/),$!:'/-!7/!16:O(.!17,&/C!U7.!(.-!I0!-6/)!%'#'9(.-!:.!L6,1.,!:.-!

D6/%)&6/-!W'#!./),.!.((.-!'#,O-!-)&17(')&6/!#',!l+"!.)!XPpγC!.)!U78.((.-!,$W7(./)!#6-&)&<.1./)!

(8.M#,.--&6/!:.!16($%7(.-!:.!1')7,')&6/![0Ik@C!0^NTXX]!.)!:.!%6-)&17(')&6/![0Io@C!0Iot]V!

0.#./:'/)C! (87)&(&-')&6/! :87/! #.#)&:.! &/J&9'/)! -#$%&L&U7.1./)! (.-! D6/%)&6/-! W'#C! (.! K3+>wC!

:&1&/7.! ('! 1')7,')&6/! :.! %.-! I0ABtV! 4(W7.)'! %'" /! 6/)! $W'(.1./)! 16/),$! 7/! ),'/-L.,)! :.!

%6(6,'/)!L(76,.-%./)![l7%&L.,!5.((6j]!:87/.!I0!S!7/!(E1#J6%E).!F!0Iku!':D'%./)V!0.!),'/-L.,)!

-.19(.!-./-&9(.!'7M!&/J&9&).7,-!:.-!D6/%)&6/-!W'#C!%611.!(86($'1&:.!67!(.!#.#)&:.!AokoV!I.!

#(7-! (6,-U7.! %.-! &/J&9&).7,-! -6/)! '##(&U7$-C! (8'%)&<')&6/! :.-! (E1#J6%E).-! F! :&1&/7.!

:,'-)&U7.1./)![:&1&/7)&6/!:.! ('!#,6(&L$,')&6/C!:.! (8.M#,.--&6/!:.!0It{!.)!:.! ('!#,6:7%)&6/!

:8XlT>]ABwV!

!

I&LL$,./).-!$U7&#.-!6/)!:$16/),$! (8&1#6,)'/%.!:.-! D6/%)&6/-!W'#!:'/-! (8&117/&)$!'/)&T

)716,'(.C!.--./)&.((.1./)!:'/-!(.!1$('/61.V!4/!.LL.)C!(.-!),'<'7M!:.!^./:6d'Tp','/D6!%'"/$!

6/)!16/),$!U7.!(.-!I0!-)&17($.-!'<.%!:7!(E-')!:.!%.((7(.-!:.!1$('/61.!J71'&/!.)!:7!FpPα!

$)'&./)! %'#'9(.-! :.! -.! ),'/-L$,.,! :.-! '/)&WO/.-! )716,'7M! <&'! (.7,-! D6/%)&6/-! W'#C!

'7W1./)'/)! '&/-&! (.! /&<.'7! :.! #,$-./)')&6/! %,6&-$.! :.! %.-! '/)&WO/.-! .)! ('! ,$#6/-.! F!

-#$%&L&U7.!'/)&T1$('/61.ABoV! 4/!7)&(&-'/)!7/! %(6/.!:.! (E1#J6%E).!F! %E)6)6M&U7.! [0Fl]C! :.-!

%.((7(.-! )716,'(.-! '7)6(6W7.-! :.! 1$('/61.C! .)! :.-! %.((7(.-! ./:6)J$(&'(.-! :$,&<$.-! :.! ('!

1a1.!)71.7,!:'/-!7/.!1'),&%.!),&:&1./-&6//.((.!:.!%6(('WO/.C!(.!('96,')6&,.!:.!"V!0J67'&9!

'!16/),$!U7.!('!(E-.!-#$%&L&U7.!:.-!%.((7(.-!./:6)J$(&'(.-!#',!(.-!0Fl!/$%.--&).!('!L6,1')&6/!

:.!D6/%)&6/-!W'#!./),.!(.-!%.((7(.-!)716,'(.-!.)!(.-!%.((7(.-!./:6)J$(&'(.-AB{V!"'/-!L6,1')&6/!

:.!%.-!D6/%)&6/-!W'#C!(.!),'/-L.,)!:8'/)&WO/.-!/.!#.7)!-.!L'&,.!.)!(.-!%.((7(.-!./:6)J$(&'(.-!/.!



! ?B!

#.7<./)!:6/%!#(7-!a),.!,.%6//7.-!.)!(E-$.-V!0.)).!1a1.!$U7&#.!'!%6/L&,1$!),O-!,$%.11./)C!

./!J&-)6(6W&.!-7,!:.-!9&6#-&.-!:.!1$('/61.C!('!L6,1')&6/!:.!D6/%)&6/-!W'#! -+"4-4*!./),.!(.-!

%.((7(.-!)716,'(.-!.)!./:6)J$(&'(.-!.)!./),.!(.-! (E1#J6%E).-!F!0Iou!.)! (.-!%.((7(.-!%&9(.-Ak@V!

I.! #(7-C! (.! ('96,')6&,.! :.!^V! H.-%&W/6! '!16/),$! U7.! (8&/L.%)&6/! :.! %.((7(.-! :.!1$('/61.!

J71'&/!67!17,&/!#',! ('!9'%)$,&.!G/$)*+%$$/! &/:7&-'&)!7/.!'7W1./)')&6/!:8.M#,.--&6/!:.! ('!

0MkBAkAV!0.-!%.((7(.-!#.7<./)!'&/-&! L6,1.,!:.-! D6/%)&6/-!W'#!'<.%! (.-!I0!':D'%./).-!.)! (.7,!

),'/-L$,.,! :.-! #.#)&:.-! '/)&W$/&U7.-! #,$#,6%.--$-V! l'! ,$#6/-.! '/)&T)716,'(.! :'/-! %.!

-E-)O1.! -.19(.! -#$%&L&U7.! :.! ('! 0MkB! #7&-U7.! (8&/L.%)&6/! -+" 4-4*! #',! ('! 9'%)$,&.! :'/-! :.-!

)71.7,-!:$#67,<7.-!:.!0MkBC!/.!W$/O,.!#'-!:.!,$#6/-.!'/)&T)716,'(.V!

!

F67).-!%.-!$)7:.-!16/),./)!(8&1#6,)'/%.!:.-!D6/%)&6/-!W'#!:'/-!(.!),'/-L.,)!:.!#.#)&:.-V!

08.-)!:6/%!7/!16E./!U7.!#.7<./)!7)&(&-.,!(.-!I0!#67,!'%U7$,&,!:.-!#.#)&:.-!'/)&W$/&U7.-!.)!

(.-!#,$-./).,!'7M!(E1#J6%E).-!FV!!

!

!

#"#"8 $%&'%@1&15%&'

!

l.-! .M6-61.-! -6/)! :.! #.)&).-! <$-&%7(.-! 1.19,'/'&,.-! [:.! B@! S! A@@! /1]! U7&! -6/)!

-$%,$)$.-!S!#',)&,!:.!%61#',)&1./)-!17()&<$-&%7('&,.-![^=2!#67,!17()&<.-&%7(',!96:&.-]!#',!

('!#(7#',)!:.-!%.((7(.-!<&<'/).-Ak>V!

!

l.-!.M6-61.-!-6/)!%61#6-$-!:.!#,6)$&/.-!79&U7&)'&,.-!.)!:.!#,6)$&/.-!-#$%&L&U7.-!:.!('!

%.((7(.!U7&!(.-!'!-$%,$)$-V!Q/!E!,.),67<.!:.-!%61#6-'/)-!:7!%E)6-U7.(.)).![)797(&/.C!'%)&/.C!

%6L&(&/.C! #,6L&(&/.]C! :.-! #,6)$&/.-! &1#(&U7$.-! :'/-! (.! ),'L&%! :.-! <$-&%7(.-! &/),'%.((7('&,.-!

['//.M&/.-!.)!#,6)$&/.-!H'9]!.)!:.-!#,6)$&/.-! &1#(&U7$.-!:'/-! ('! -&W/'(&-')&6/! [%611.! (.-!

#,6)$&/.-! `&/'-.-! 67! (.-! #,6)$&/.-! K! J$)$,6),&1$,&U7.-]V! l.-! .M6-61.-! %6/)&.//./)!

$W'(.1./)! :.-!N"+-! [J.')! -J6%`! #,6).&/-]! %611.! (.-!N"+w@! .)!N"+{@! U7&! -6/)! &1#(&U7$-!

:'/-! ('! #,$-./)')&6/! '/)&W$/&U7.C! :.-!16($%7(.-! :7! 0^N!:.! %('--.! X! .)! :.-! )$),'-#'/&/.-!

[%611.! 0IoA! 67! 0Io>]! U7&! &/).,'W&--./)! '<.%! :.! /619,.7M! #',)./'&,.-! %611.! (.-!

&/)$W,&/.-! .)! (.-! 16($%7(.-! :7! 0^NV! l.-! .M6-61.-! -6/)! '7--&! %61#6-$-! :.! #,6)$&/.-!

&1#(&U7$.-!:'/-!:.-!L6/%)&6/-!-#$%&L&U7.-!:.!('!%.((7(.!:6/)!&(-!-6/)!&--7-V!3&/-&C!(.-!.M6-61.-!

:$,&<$-!:.-!3+0!-6/)!,&%J.-!./!16($%7(.-!:7!0^N!:.!%('--.!XXC!%.7M!:$,&<$-!:.-!(E1#J6%E).-!

F! %6/)&.//./)! :.-!16($%7(.-! :7! F0H! .)! %.7M! :$,&<$-! :.-! (E1#J6%E).-! 2! %6/)&.//./)! :.-!

16($%7(.-!:7!20HC!.)%AkBV!

!

l.-!.M6-61.-!#.7<./)!'7--&!%6/)./&,!:.-!'/)&WO/.-!:.-!%.((7(.-!:6/)!&(-!-6/)!6,&W&/'&,.-V!

0.-! '/)&WO/.-C! 7/.! L6&-! (.-! .M6-61.-! %'#)7,$-! #',! (.-! I0! [67! '7),.-! 3+0-]C! #.7<./)! a),.!

:$W,':$-!./!#.#)&:.-!.)!'--6%&$-!'7M!16($%7(.-!:7!0^N!#67,!7/.!$<./)7.((.!#,$-./)')&6/!



! ?k!

'7M!(E1#J6%E).-!FAkkV!+',!.M.1#(.C!:.-!.M6-61.-!-$%,$)$-!#',!:.-!%.((7(.-!&/L.%)$.-!#',!:.-!

#')J6WO/.-C! %611.! :.-! 1'%,6#J'W.-! &/L.%)$-! #',! I>1*`/1'%3-0)" '0`%310$*&-&! 67!

I>1*`/1'%3-0)" `*4-&
Ak?C! 67! :.-! %.((7(.-! ./:6)J$(&'(.-! &/L.%)$.-! #',! 1>'*);</$*4-30&

AktC!

%6/)&.//./)!:.-!'/)&WO/.-!:7!#')J6WO/.!.)!#.,1.))./)!(8&/:7%)&6/!:.!,$#6/-.-!F!0Iku!.)!F!

0Iou! -#$%&L&U7.-V! l.-!.M6-61.-! -$%,$)$-!#',! (.-! %.((7(.-! )716,'(.-! ,.#,$-./)./)!'7--&!7/.!

-67,%.!:8'/)&WO/.-!)716,'7M!#67,!(.-!I0V!l8$)7:.!:7!('96,')6&,.!:.!lV!�&)<6W.(!'!16/),$!U7.!

(.-! .M6-61.-! #,6:7&)-! #',! (.-! %.((7(.-! :.!1$('/61.! %6/)&.//./)! :.-! '/)&WO/.-! )716,'7M!

%611.! 1.('/T3v^3HFAC! U7.! #.7<./)! &/).,/'(&-.,! (.-! I0! #67,! 7/.! #,$-./)')&6/! '7M!

(E1#J6%E).-! F! [<6&,! %J'#&),.! BVBVA! #Vtk]AkwV! I.! #(7-C! -$%,$)$-! #',! :.-! %.((7(.-! )716,'(.-!

-),.--$.-!#',!7/!),'&).1./)!S!L6,).!).1#$,')7,.Ako!67!),'/-L.%)$.-!'<.%!7/!WO/.!:.!%E)6`&/.!

#,6&/L('11')6&,.Ak{C! (.-!.M6-61.-!:$,&<$-!:.-! )71.7,-!#.7<./)! &/:7&,.!7/.! ,$#6/-.!'/)&T

)716,'(.!.LL&%'%.!(6,-U78&(-!-6/)!&/D.%)$-!:'/-!('!-67,&-C!.)!&(-!6/)!$)$!).-)$-!:'/-!:.-!.--'&-!

%(&/&U7.-V!

!

0.-!$)7:.-!16/),./)!U7.!(.-!.M6-61.-!6/)!#67,!,_(.!:.!A]!#,6#'W.,!(.-!'/)&WO/.-!67!(.-!

%61#(.M.-!0^NT#.#)&:.!:'/-!(.!97)!:8'7W1./).,!(.!/619,.!:.!I0!#67<'/)!(.-!#,$-./).,!.)!

>]! &/).,'W&,! :&,.%).1./)! '<.%! :.-! (E1#J6%E).-! F! 1$16&,.-V! 2&./! -\,C! (.7,! .LL.)! -7,! ('!

,$#6/-.! &117/&)'&,.! :$#./:! S! ('! L6&-! :.! (8$)')! :.-! I0! U7&! (.-! %'#)7,./)! .)! :.! (.7,!

%61#6-&)&6/!16($%7('&,.AkkV!

!

!

#"#"L $4'/-1?1(6/1&%'%/')%',.MM).,?'

!

l'! ),6W6%E)6-.C!/61!:6//$!#',!4)&.//.! G6(E!.)!I./&-!N7:,&-&.,C!:$-&W/.! &/&)&'(.1./)! (.!

),'/-L.,)!:.!L,'W1./)-!:.!1.19,'/.!#('-1&U7.!:87/.!3+0!<.,-!7/!(E1#J6%E).!F!(6,-!:.!('!

L6,1')&6/!:87/.!-E/'#-.!&117/6(6W&U7.A?@V!I.-!$%J'/W.-!:.!L,'W1./)-!1.19,'/'&,.-!6/)!

'7--&!$)$!69-.,<$-!./),.!7/!(E1#J6%E).!F!0Iou!%E)6)6M&U7.!.)!-'!%.((7(.!%&9(.V!I'/-!)67-!(.-!

%'-C! %.! 1$%'/&-1.! .-)! '%)&L! .)! :$#./:! :.! ('! -&W/'(&-')&6/! :$%(./%J$.! #',! (.! F0HA?ACA?>V! X(!

'##','n)! ),O-! ,'#&:.1./)! '#,O-! ('! L6,1')&6/! :7! %6/D7W7$! ./),.! :.7M! %.((7(.-! <&<'/).-! .)!

/8.-)! #'-! '##',./)$! S! :.! ('! #J'W6%E)6-.! 67! S! :.! (8$%J'/W.! :.! %6,#-! '#6#)6)&U7.-V! +',!

.M.1#(.C! (6,-! :87/.! -E/'#-.! ./),.! 7/.!I0! .)! 7/! (E1#J6%E).! FC! (.! L,'W1./)!1.19,'/'&,.!

,.%6//7!.)! &/).,/'(&-$!#',! (.!F0H!.-)! )E#&U7.1./)! (.! %61#(.M.!0^NT#.#)&:.A?BV!I7,'/)! %.!

#,6%.--7-C! (.-! (E1#J6%E).-! <6/)! '%U7$,&,! :&<.,-.-! 16($%7(.-! U7&! #.7<./)! &/L(7./%.,!

:&,.%).1./)!67!&/:&,.%).1./)!(.7,!#J$/6)E#.!.)!(.7,!L6/%)&6/A?@V"

!

l.!/&99(&/W!67!g!W,&W/6)'W.!h!.-)!7/!).,1.!U7&!'!$)$!7)&(&-$!#',!(.!('96,')6&,.!:.!2',,'))T

26E.-C! #67,! (.! :&LL$,./%&.,! :.! ('! ),6W6%E)6-.V! 4/! .LL.)C! :'/-! (.7,-! ),'<'7M! 7)&(&-'/)! :.-!

%.((7(.-! :.! #,&1').-! /6/! J71'&/.-C! &(-! ,.1',U7./)! U7.! (.-! I0! #.7<./)! &/).,/'(&-.,! :7!



! ??!

1')$,&.(! 1.19,'/'&,.! .)! %E)6#('-1&U7.! #,6<./'/)! :87/.! '7),.! I0V! l.-! I0! &11')7,.-!

-.19(./)! (.-! #(7-! .LL&%'%.-! #67,! %.! #,6%.--7-! .)! -6/)! %'#'9(.-! :8&/).,/'(&-.,! :7!1')$,&.(!

1.19,'/'&,.! .)! %E)6#('-1&U7.! :.! 1'%,6#J'W.-C! :.! (E1#J6%E).-! 2! .)! :.! (E1#J6%E).-! F!

'%)&<$-V! 0.-! '7).7,-! :$%,&<./)! '&/-&! 7/! -.%6/:! 1$%'/&-1.! :8$%J'/W.! ./),.! :.7M! %.((7(.-!

<&<'/).-! J$1')6#6�$)&U7.-! :6/)! ('! %6/-$U7./%.! .-)! ('! #,$-./)')&6/! %,6&-$.! [<6&,! %J'#&),.!

BVBVA!#Vtk]A?kV!

!

!

#"#"N $%'(-1&&C+-%&&.,?'

!

l.!%,6--T:,.--&/W!%6,,.-#6/:!'7!),'/-L.,)!:&,.%)!:7!%61#(.M.!0^NT#.#)&:.![#,6%.--$!#',!

('!%.((7(.]!#,6<./'/)!:.!%.((7(.-!'#6#)6)&U7.-A??C!:.!%.((7(.-!)716,'(.-A?tC!67!9&./!:.!%.((7(.-!

&/L.%)$.-A?w! '7M! I0V! l'! I0! #.7)! ./-7&).! '%)&<.,! .LL&%'%.1./)! :.-! (E1#J6%E).-! F! 0Iku! 67!

0Iou!/'�L-!-'/-!'<6&,!S!#,6%.--.,!.((.T1a1.!(8'/)&WO/.!.)!S!(.!%J',W.,!-7,!-.-!16($%7(.-!:7!

0^N!:.!%('--.!XX!67!:.!%('--.!X!,.-#.%)&<.1./)V!l.!('96,')6&,.!:.!^VGV!2.<'/!16/),.!U7.!(.!

%,6--T:,.--&/W! '7,'&)! #(7)_)! 7/! ,_(.! #,$:61&/'/)! :'/-! (8'%)&<')&6/! :.! (E1#J6%E).-! F! 0Iou!

1$16&,.C!'#,O-!7/.!&/L.%)&6/!<&,'(.![&%&!#',!(.!="=C!67!<&,7-!:.!('!-)61')&).!<$-&%7(.7-.]A?wV!

!

!

!

; Q,&B+3$%0*,*1(0&,0*1@301D?%&

!
l.-! I0! 6/)! :.-! #,6#,&$)$-! 7/&U7.-! :.! #,$-./)')&6/! :.! (8'/)&WO/.V! X(! .M&-).! '7D67,:8J7&!

),6&-! <6&.-! :.! #,$-./)')&6/!*! (.-! <6&.-! :.! #,$-./)')&6/! %('--&U7.-!*! ('! #,$-./)')&6/! :.!

16($%7(.-!'--6%&$.-!'7M!16($%7(.-!:7!0^NTXX!67!:7!0^NTX!.)! ('!#,$-./)')&6/!%,6&-$.V!0.-!

),6&-!<6&.-!-.,6/)!:$%,&).-!:'/-!%.)).!#',)&.V!

!

!

BVA +,$-./)')&6/! :.-! '/)&WO/.-! '--6%&$-! '7M! 16($%7(.-! :7! 0^N!

:.!%('--.!XX!

!

0.)).!#,$-./)')&6/!#.,1.)! (8'--6%&')&6/!:.!#.#)&:.-!'/)&W$/&U7.-!:.!)'&((.! ),O-!<',&'9(.!

[./),.! A>! .)! >t! '%&:.-! '1&/$-]A?o! '7M! 16($%7(.-! :7! 0^NTXXC! .)! (.7,! #,$-./)')&6/! '7M!

(E1#J6%E).-! F! 0IkuV! 0.-! #.#)&:.-! #,6<&.//./)! 1'D6,&)'&,.1./)! :8'/)&WO/.-! .M6WO/.-!

[#,$-./)-! -7,! (.-! 1&%,66,W'/&-1.-! %611./-'7MC! (.-! #')J6WO/.-C! 67! ./%6,.! (.-! %.((7(.-!



! ?t!

167,'/).-]!.)! -6/)!#,$-./)$-!#',! ('! <6&.!./:6T(E-6-61'(.! [67! %'/6/&U7.]!#,&/%&#'(.1./)V!

0.)).!<6&.!/$%.--&).!A]!('!W$/$,')&6/!:.!#.#)&:.-!:'/-!:.-!%61#',)&1./)-!./:6T(E-6-61'7MC!

%6/)./'/)!(.-!16($%7(.-!:7!0^NTXX!.)!>]!(.!%J',W.1./)!:.!%.-!#.#)&:.-!-7,!(.-!16($%7(.-!:7!

0^NTXX!.)!(.7,!.M).,/'(&-')&6/!S!('!1.19,'/.!#('-1&U7.![P&W7,.!{!#V?o]V!X(!.M&-).!$W'(.1./)!

:.-!<6&.-!'().,/')&<.-!#67,!('!#,$-./)')&6/!:.!%('--.!XX!:6/)!D.!/.!#',(.,'&!#'-V!

!

!

8"!"! O1*-(%&' +;4,/.?P,%&' 31*-' )4' 3->&%,/4/.1,' 34-' )%&' 51)>(*)%&' +*'

QH<'+%'()4&&%'RR'

!

K$/$,'(.1./)C! (.-! '/)&WO/.-! #,$-./)$-! #',! (.-! 16($%7(.-! :7! 0^NTXX! #,6<&.//./)! :.!

#,6)$&/.-! .M6WO/.-! &/).,/'(&-$.-! #',! (.-! 3+0V! 0.#./:'/)C! S! (8$)')! 9'-'(! [-'/-! '##6,)!

:8'/)&WO/.-!.M6WO/.-]C!(.-!$)7:.-!:8'/'(E-.!./!-#.%),61$),&.!:.!1'--.!:.-!#.#)&:.-!%J',W$-!

-7,! (.-!16($%7(.-!:7!0^NTXX!6/)!,$<$($!U78&(!-8'W&--'&)!.--./)&.((.1./)!:.!#.#)&:.-! &--7-!:.!

#,6)$&/.-! :86,&W&/.! ./:6WO/.A?{CAt@CAtAV! l'! #(7#',)! %6,,.-#6/:./)! S! :.-! #,6)$&/.-!

1.19,'/'&,.-C! :.-! #,6)$&/.-! &/).,<./'/)! :'/-! ('! <6&.! ./:6%E)'&,.C! #(7-! #',)&%7(&O,.1./)!

:.-!#,6)$&/.-!,.(&$.-!'7M!16($%7(.-!:7!0^NV!

!

4/!>@@AC!(.!('96,')6&,.!:.!3V!H7:./-`E!'!16/),$!U787/.!W,'/:.!#,6#6,)&6/!:.!#,6)$&/.-!

%E)6-6(&U7.-! #67<'&)! -8'--6%&.,! '7! 0^NTXX! [:'/-! :.-! (E1#J6%E).-! 2! '%)&<$-! .)! :.-!

1'%,6#J'W.-]V!+',!:.-!.M#$,&./%.-! L6/%)&6//.((.-!%:"4-4*C! &(-!6/)!16/),$!U7.! (.-!I0!:.! ('!

,').! .)! :7! )JE17-!#67<'&./)! #,$-./).,! %.-! #.#)&:.-! :$,&<$-! :.!#,6)$&/.-! %E)6-6(&U7.-! <&'!

(.7,-!16($%7(.-!:7!0^NTXXAt>V!I.!#(7-C!),O-!,$%.11./)C!(8$U7&#.!:.!26dd'%%6!%'"/$!'!16/),$!

$W'(.1./)! ('! #,$-./%.! :.! #.#)&:.-! #,6<./'/)! :.! #,6)$&/.-! ./:6WO/.-! '--6%&$-! '7M!

16($%7(.-! :7! 0^NTXX! :'/-! :.-! I0! 17,&/.-! :.! ('! ,').! L,'n%J.1./)! &-6($.-V! 0.-! #,6)$&/.-!

#.7<./)!a),.!1.19,'/'&,.-C!%E)6-6(&U7.-C!./:6T(E-6-61'(.-C!/7%($'&,.-C!.)!-.7(.1./)!>?�!

:.!%.-!#,6)$&/.-!-.19(./)!#,6<./&,!:.!%61#',)&1./)-!.M),'%.((7('&,.-AtBV!

!

0.,)'&/.-! $)7:.-! 6/)! 16/),$! U7.! (.-! '/)&WO/.-! ./:6WO/.-! %E)6-6(&U7.-! 67! /7%($'&,.-!

%J',W$-! -7,! (.-! 16($%7(.-! :7! 0^NTXX! $)'&./)! W$/$,$-! #',! '7)6#J'W&.AtkCAt?V! 4/! .LL.)C!

(8&/:7%)&6/! :.! (8'7)6#J'W&.! #',! :$#,&<')&6/! ./! L'%).7,-! :.! %,6&--'/%.! '7W1./).!
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l'! ,.%J.,%J.! :.-! -67,%.-! :8'/)&WO/.-! &/:7&-'/)! 7/.! #,$-./)')&6/! %,6&-$.! .LL&%'%.! .-)!

.--./)&.((.C!/6)'11./)!:'/-! (.-!#,6)6%6(.-!:8&117/6)J$,'#&.!%&9('/)! (.-!I0!'L&/!:8&/:7&,.!

7/.!,$#6/-.!F!0Iou!6#)&1'(.![%J'#&),.!k!#Vwo]V!I.-!-67,%.-!.M6WO/.-!:83Ip!.)!:83Hp!-6/)!



! tt!

#',L6&-!7)&(&-$.-!#',!(.-!I0!#67,!('!#,$-./)')&6/!%,6&-$.C!1'&-!:'/-!('!1'D6,&)$!:.-!%'-C!.((.-!

&/).,/'(&-./)!:.-!#,6)$&/.-!-67-!:&LL$,./).-!L6,1.-V!

!

!

BVBVAVA l.-!'/)&WO/.-!-6(79(.-!

!

l.-!'/)&WO/.-!-6(79(.-!%6,,.-#6/:./)!S!(87/.!:.-!-67,%.-!(.-!#(7-!7)&(&-$.-!#67,!,$'(&-.,!

:.-! .M#$,&./%.-! L6/%)&6//.((.-! :.! #,$-./)')&6/! %,6&-$.! -+" 4-'3*V! 0.#./:'/)C! -+" 4-4*C!

(8&117/&-')&6/! :.! -67,&-! '<.%! :.-! '/)&WO/.-! -6(79(.-! -'/-! %J'#.,6//.-! 67! -'/-! ':D7<'/)!

&/:7&)! 7/.! L'&9(.! -)&17(')&6/! :.-! 0Fl>A>V! 0.-! '/)&WO/.-! -6(79(.-! %6,,.-#6/:./)! S! :.-!

#,6)$&/.-!67!:.-!#.#)&:.-V!

!

l.! ('96,')6&,.!:.!+VmV!",&<'-)'<'!'!16/),$!U7.! (.-!16($%7(.-!%J'#.,6//.-!N"+-! &-6($.-!

:.! )71.7,-! $)'&./)! &117/6W$/&U7.-! .)! -)&17('&./)! (8&117/&)$! '/)&T)716,'(.! F! 0Iou!

-#$%&L&U7.V! ;/.! #(7-! W,'/:.! %','%)$,&-')&6/! '! L&/'(.1./)! 16/),$! U7.! (.! %','%)O,.!

&117/6W$/&U7.! #,6<./'&)! :.! #.)&)-! #.#)&:.-! '--6%&$-! '7M! N"+->ABC>AkV! I&LL$,./).-! N"+-!

[%611.! N"+w@! .)! N"+{@]C! .)! W#{t! 6/)! $)$! 16/),$.-! %611.! $)'/)! %'#'9(.-! :.! (&.,! %.-!

#.#)&:.-V! "'/-! (.-! N"+-C! (.-! #.#)&:.-! #.,:,'&./)! (.7,! #6)./)&.(! &117/6WO/.>A?C! &/:&U7'/)!

U7.!%.!%61#(.M.!,.#,$-./).!7/.!-67,%.!.LL&%'%.!#67,!('!#,$-./)')&6/!%,6&-$.!-+"4-4*>A>V!

!

I.! #(7-C! &(! '! $)$! 16/),$! U7.! (.-! ,$%.#).7,-! -%'<./W.,! -6/)! (.-! #,&/%&#'(.-! 16($%7(.-!

,.%6//'&--'/)!(.-!N"+-V!lQzTA!'!/6)'11./)!$)$!&:./)&L&$!%611.!(87/!:.!%.-!,$%.#).7,-!-7,!

(.-!I0!1E$(6�:.-!J71'&/.-!.)!%.,)'&/.-!3+0!17,&/.->AtV!4/!.LL.)C!(87)&(&-')&6/!:87/!'/)&%6,#-!

/.7),'(&-'/)! :&,&W$! %6/),.! lQzTA! .1#a%J.! ('! L&M')&6/! :.! N"+w@! -7,! (.-! I0! .)! :&1&/7.! ('!

#,$-./)')&6/!%,6&-$.V!I.!#(7-C!%&9(.,!lQzTA!-+"4-4*!#',!(.!%67#('W.!:.!(8Q=3!S!7/!'/)&TlQzTAC!

#.,1.)!:8&/:7&,.!7/.!,$#6/-.!'/)&T)716,'(.![)71.7,!&/:7&).!#',!&/D.%)&6/!:.!%.((7(.-!4Kw!./!

-67-!%7)'/$]>AtV!

!

!

BVBVAV> l.-!%61#(.M.-!&117/-!

!

;/!%61#(.M.!&117/!%6,,.-#6/:!S!)67)!%61#(.M.!L6,1$!:87/!'/)&WO/.!.)!:87/!'/)&%6,#-V!

l.-! %61#(.M.-! &117/-! -.! L6,1./)! /')7,.((.1./)! (6,-U7.! (.-! '/)&%6,#-! #,6:7&)-! #',! (.-!

#('-16%E).-!,.%6//'&--./)!7/!$#&)6#.!#',)&%7(&.,!-7,!(8'/)&WO/.!%&9(.V!l.-!%61#(.M.-!&117/-!

#.7<./)! a),.! ./),.! '7),.-! ,.%6//7-! #',! (.-! %.((7(.-! #J'W6%E)'&,.-! U7&! #6--O:./)! S! (.7,!

-7,L'%.!:.-!,$%.#).7,-!:.-!&117/6W(697(&/.-![67!P%γH]V!

!



! tw!

I8'96,:! %6/-&:$,$-! %611.! 7/.! -67,%.! :8'/)&WO/.-! #67,! ('! #,$-./)')&6/! #',! (.-!

16($%7(.-! :7! 0^NTXXC! &(! '! $)$!16/),$! U7.! (8&/).,/'(&-')&6/! :.-! %61#(.M.-! &117/-! #',! (.-!

P%γH!-7,!(.-!I0!&11')7,.-!%6/:7&-'&)!S!('!#,$-./)')&6/!%,6&-$.!:.!(8'/)&WO/.!'--6%&$>AwC>AoV!I.!

#(7-C! ('! ),'/-L.%)&6/! :.! %.((7(.-! $#&)J$(&'(.-! [3+0! /6/! #,6L.--&6//.((.-]! '<.%! 7/! <.%).7,!

%6:'/)! #67,! (.! ,$%.#).7,! P%γHXX'! #.,1.)! S! %.-! %.((7(.-! :.! ,$'(&-.,! ('! #,$-./)')&6/! %,6&-$.!

:87/! '/)&WO/.! :$(&<,$! -67-! L6,1.! :.! %61#(.M.! &117/>A{V! ;/.! $)7:.! -+" 4-4*! '! $W'(.1./)!

%6/L&,1$! ('! #,$-./)')&6/! %,6&-$.! :.-! %61#(.M.-! &117/-! #',! (.-! I0! 0Ioαu! .)! 0IoαT!

:$16/),'/)! :6/%! (.7,! #.,)&/./%.! ./! )'/)! U7.! -67,%.! :8'/)&WO/.-! .LL&%'%.! #67,! ('!

#,$-./)')&6/!%,6&-$.>>@V!

!

X(! -.19(.! U7.! (.-! I0! -6&./)! ),O-! .LL&%'%.-! '7! ),'/-L.,)! :8'/)&WO/.-! -67-! L6,1.! :.!

%61#(.M.-!&117/-!:'/-!(.7,!%E)6-6(C!'(6,-!U7.!(.-!1'%,6#J'W.-!%6/)&.//./)!%.-!%61#(.M.-!

:'/-!:.-!<$-&%7(.-!.M#,&1'/)!7/!/&<.'7!$(.<$!:.!#,6)$'-.-!.)!:.!%')J.#-&/.!IC!-7-%.#)&9(.-!

:.!:$W,':.,!(.-!'/)&WO/.-!.)!'&/-&!.1#a%J.,!(.7,!#,$-./)')&6/!'7M!(E1#J6%E).-!F!0Iou>>AV!

!

!

BVBVAVB l.-!'/)&WO/.-!#',)&%7('&,.-!

!

l.-! '/)&WO/.-! #',)&%7('&,.-! %6,,.-#6/:./)! S! :&LL$,./).-! -67,%.-! :8'/)&WO/.-!*! &(-!

%61#,.//./)! (.-! '/)&WO/.-! %61#(.M$-! S! :.-! 9&((.-! :.! #.)&).! )'&((.! [Aµ1!67! Bµ1!$)'/)! (.-!

#(7-! 7)&(&-$.-! #67,! :.-! .M#$,&./%.-! -+" 4-'3*! .)! -+" 4-4*]>>>C>>BC! (.-! '/)&WO/.-! '--6%&$-! '7M!

1&%,66,W'/&-1.-!).(-!U7.!(.-!(.<7,.-!67!(.-!9'%)$,&.-!'&/-&!U7.!(.-!'W,$W')-!:.!#,6)$&/.->A>V!

X(-! -6/)! %'#'9(.-C! S! (8&/<.,-.! :.-! '/)&WO/.-! -6(79(.-C! :8&/:7&,.! :.! L6,).-! ,$#6/-.-! F! 0Iou!

%E)6)6M&U7.->>kV!

!

G8&/%(7-!$W'(.1./)!:'/-!%.)).!%')$W6,&.!(.-!.M6-61.-V!^a1.!-8&(-!#,6<&.//./)!:.!%.((7(.-!

<&<'/).-C!&(-!-6/)!%6/-&:$,$-!%611.!7/.!-67,%.!S!#',)!./)&O,.V!0.%&!:&)C!./!<7.!:.!(.7,!#.)&).!

)'&((.!.)!:.!(.7,!.LL&%'%&)$!S!&/:7&,.!:.!96//.-!,$#6/-.-!F!0IouC!D8.-)&1.!U78&(-!#.7<./)!a),.!

%6/-&:$,$-!%611.!:.-!'/)&WO/.-!#',)&%7('&,.-V!

!

I'/-! 7/.! #,.1&O,.! $)7:.! ./! >@@AC! (.! ('96,')6&,.! :.! lV! �&)<6W.(! '! 16/),$! U7.! :.-!

.M6-61.-! $)'&./)! -$%,$)$-! S! #',)&,! :.! %.((7(.-! )716,'(.-! <&<'/).-! :.! 1$('/61.V! 0.-!

.M6-61.-!1&-!./!%7()7,.!'<.%!:.-!I0!#67<'&./)!(.7,!),'/-L$,.,!:.-!'/)&WO/.-!)716,'7MC!%.!

U7&!#.,1.))'&./)!./-7&).!'7M!I0!:8&/:7&,.!7/.!,$#6/-.!F!0Iou!'/)&T)716,'(.! -+"4-4*"%6/),.!

7/.! )71.7,! $)'9(&.C! '#,O-! #,$-./)')&6/! %,6&-$.! :.-! '/)&WO/.-! %6/)./7-! :'/-! %.-!

.M6-61.-AkwV! l.-!I0! -6/)! $W'(.1./)! %'#'9(.-!:.! -$%,$).,!:.-! .M6-61.-!U7&! #.7<./)! a),.!

,$%7#$,$-!#',!:8'7),.-!I0!#67,!&/:7&,.!7/.!'%)&<')&6/!:.-!(E1#J6%E).-!F!0IouV!I8'&((.7,-C!-+"



! to!

4-4*C! (.-!.M6-61.-!-.7(-!/.!#.7<./)! &/:7&,.! (8'%)&<')&6/!:.! (E1#J6%E).-!F!0Iou!-#$%&L&U7.-!

:7! 1$('/61.! .)! -$%,$).7,-! :8XPpγC! 1'&-! 6/)! 9.-6&/! :87/! ':D7<'/)C! :'/-! %.! %'-! (.-! I0!

1')7,.->>?V!

!

!

BVBVAVk l.-!'/)&WO/.-!%.((7('&,.-!

!

4/! >@@kC! l&'/D7/! "J./! .)! m.//.)J! lV! H6%`! 6/)! ,$'(&-$! 7/.! $)7:.! %61#',')&<.! 'L&/!

:8$<'(7.,! ('! -67,%.! ('! #(7-! .LL&%'%.! #67,! ('! #,$-./)')&6/! %,6&-$.>>tV! X(-! 6/)! 7)&(&-$! :.-!

L&9,69('-).-! ),'/-L.%)$-! '<.%! :&LL$,./).-! L6,1.-! :.! (86<'(971&/.!*! 7/.! L6,1.! %E)6-6(&U7.C!

1.19,'/'&,.! 67! -$%,$)$.V! 2&./! U7.! %.-! %.((7(.-! W$/O,./)! (.! 1a1.! /619,.! :.! #.#)&:.-!

"XXpP4ml! [#.#)&:.!'/)&W$/&U7.!:.! (8Q=3]C! (.7,!%'#'%&)$!S! &/:7&,.!:.! ('!#,$-./)')&6/!%,6&-$.!

.-)! :&LL$,./).V! 0.)).! %'#'%&)$! :$#./:! :7! /&<.'7! :.! ('! #,6)$&/.! .)v67! :.! -'! (6%'(&-')&6/!

%.((7('&,.!1'&-!#'-!:.-!#,6:7&)-!#.#)&:&U7.-!W$/$,$-!#',!:$W,':')&6/![.)!'--6%&$-!'7M!N"+]V!

3&/-&C!(6,-U7.!(8'/)&WO/.!.-)!-67-!L6,1.!%E)6-6(&U7.C!-.7(.!('!L,'%)&6/!%E)6-6(&U7.!.-)!%'#'9(.!

:8&/:7&,.!:.!('!#,$-./)')&6/!%,6&-$.C!.)!/6/!('!L,'%)&6/!1.19,'/'&,.C!.)!&/<.,-.1./)V!I.#7&-C!

(.-!'/)&WO/.-!%.((7('&,.-!-6/)!%6/-&:$,$-!%611.!('!-67,%.!&/:7&-'/)!('!#,$-./)')&6/!%,6&-$.!('!

#(7-!.LL&%'%.V!0.-!'/)&WO/.-!%.((7('&,.-!#.7<./)!#,6<./&,!'7--&!9&./!:.!%.((7(.-!'#6#)6)&U7.-!

U7.!:.!%.((7(.-!<&<'/).-C!%611.!/67-!'((6/-!(.!<6&,V!

!

!

Q%$& )%--?-%$& ,B(B*(*1D?%$&R! X(! .-)! W$/$,'(.1./)! ':1&-! U7.! (.-! %.((7(.-! '#6#)6)&U7.-!

%6/-)&)7./)! ('! #,&/%&#'(.! -67,%.! :8'/)&WO/.-! %.((7('&,.-V! 4/! .LL.)C! .((.-! #,$-./)./)! S! (.7,!

-7,L'%.! :.-! 16($%7(.-! g!.')T1.!hC! %611.! ('! +"! 67! ('! %'(,$)&%7(&/.C! #.,1.))'/)! (.7,!

,.%6//'&--'/%.!#',!(.-!I0![%J'#&),.!>VAVA!#V>{]V!!

!

;/.!$)7:.!#&6//&O,.!,$'(&-$.!#',!^V!3(9.,)!%'"/$!./!A{{oC!'!16/),$!U7.! (.-!I0!$)'&./)!

%'#'9(.-!:.!%'#)7,.,!:.-!%.((7(.-!,./:7.-!'#6#)6)&U7.-![16/6%E).-!&/L.%)$-!#',!(.!<&,7-!:.!

('! W,&##.]! .)! :.! #,$-./).,! (.-! '/)&WO/.-! &/).,/'(&-$-! -7,! (.-! 16($%7(.-! :7! 0^NTX>>wV! l'!

#J'W6%E)6-.!:.-!%.((7(.-!'#6#)6)&U7.-!-.,'&)!,.-),.&/).!'7M!I0!&11')7,.-!.)!&1#(&U7.,'&)!('!

#,$-./%.!:.!(8&/)$W,&/.!α=β?!.)!:7!"H!0IBt!-7,!%.-!:.,/&O,.-
A>>V!I'/-!('!1'D6,&)$!:.-!%'-C!(.-!

%.((7(.-! '#6#)6)&U7.-! -6/)! ,'#&:.1./)! &/).,/'(&-$.-! .)! /.! #.,:./)! #'-! (.7,! &/)$W,&)$!

1.19,'/'&,.V! 0.)).! 69-.,<')&6/! -7WW$,'&)! U7.! (.-! I0! #67<'&./)! #J'W6%E).,! :.-! %.((7(.-!

'#6#)6)&U7.-! ./)&O,.-C! 'E'/)! '&/-&! '%%O-! '7! ,$#.,)6&,.! '/)&W$/&U7.! ./)&.,! :.! ('! %.((7(.>>oV!

0.#./:'/)C! ^V! 3(9.,)! '! ./-7&).! 16/),$! -+" 4-'3*! .)! -+" 4-4*! U7.! (.-! %.((7(.-! '#6#)6)&U7.-!

L67,/&--'&./)!:.-!'/)&WO/.-!#,$T:$W,':$-![-7##6-$-!a),.!#,6)$W$-!#',!:.-!%J'#.,6//.-!N"+]!

'7M!I0V!0.!#,6%.--7-!-.,'&)!:61&/'/)!./!%6/:&)&6/!:.!-),.--![%611.!7/.!&/L.%)&6/!<&,'(.]!.)!



! t{!

#.,1.)),'&)! '7M! %.((7(.-! '#6#)6)&U7.-! :.! #,$-$(.%)&6//.,! (.-! '/)&WO/.-! &117/6W$/&U7.-!

&1#6,)'/)-!#67,!&/:7&,.!7/.!#,$-./)')&6/!%,6&-$.!.LL&%'%.>>{V!

!

l'!#,$-./)')&6/!%,6&-$.!S!#',)&,!:.!%.((7(.-!'#6#)6)&U7.-!&1#(&U7.!-67<./)!(8&/:7%)&6/!:.!

('!)6($,'/%.C!#J$/61O/.!'(6,-!'##.($!('!g!%,6--T)6($,'/%.!hV!l.-!I0!%'#)7,./)!:.-!'/)&WO/.-!

S!#',)&,!:.!:&LL$,./)-!)&--7-!:.!(86,W'/&-1.C!(.-!#,$-./)./)!'7M!(E1#J6%E).-!F!0IouC!&/:7&-'/)!

:'/-! 7/! #,.1&.,! ).1#-! (.7,! #,6(&L$,')&6/! #7&-! (.7,! $(&1&/')&6/>B@V! l.-! I0! 0Ioαu! -.,'&./)!

,.-#6/-'9(.-! :.! %.! #J$/61O/.>BAV! 4/! .LL.)C! (8&/D.%)&6/! :.! %.((7(.-! '#6#)6)&U7.-! %6/:7&)! S!

(.7,!%'#)7,.!#',!%.-!I0>B>!.)!S!7/.!,$#6/-.!:.!)E#.!)6($,6WO/.>BBV!l8&/:7%)&6/!:87/.!96//.!

,$#6/-.! F! 0Iou! &117/6WO/.! /$%.--&).! (8'&:.! :.-! (E1#J6%E).-! F! 0Iku! '7M&(&'&,.-C!

#J$/61O/.!%67,'11./)!'##.($!g!J.(#!hV!3&/-&C!(8&/:7%)&6/!:.!('!g!%,6--T)6($,'/%.!h!#',!(.-!

%.((7(.-! '#6#)6)&U7.-!#67,,'&)! -8.M#(&U7.,!#',! (.! L'&)! U7.! (.-!I0!'E'/)! %'#)7,$!:.-! %.((7(.-!

'#6#)6)&U7.-!#,$-./)./)!(.-!'/)&WO/.-!7/&U7.1./)!'7M!(E1#J6%E).-!F!0IouC!-'/-!(.!-7##6,)!

:7!g!J.(#!hV!l'!/$%,6-.C!U7'/:!S!.((.C!#.,1.)),'&)!('!#,$-./)')&6/!:.-!'/)&WO/.-!S!('!L6&-!'7M!

(E1#J6%E).-!F!0Iku!.)!0IouC!%.!U7&!,./:,'&)!('!,$#6/-.!&117/6WO/.>BkV!

!

06/),'&,.1./)!S!('!/$%,6-.C!(8'#6#)6-.!'!-67<./)!$)$!%6/-&:$,$.!%611.!7/!$<$/.1./)!

-'/-! %6/-$U7./%.! <&-TST<&-! :7! -E-)O1.! &117/&)'&,.C! %',! .((.! /8'7,'&)! #67,! 97)! U7.! ('!

:$W,':')&6/! :87/.! %.((7(.! #',! 7/! #J'W6%E).>>oV! 4/! ,$'(&)$C! (8$)'9(&--.1./)! :87/.! ,$#6/-.!

:$%(./%J$.! #',! 7/.! %.((7(.! '#6#)6)&U7.! .)! ('! /')7,.! :.! %.)).! ,$#6/-.C! )6($,6WO/.! 67!

&117/6WO/.C!<'!:$#./:,.!:7!)E#.!:8'#6#)6-.V!4/!.LL.)C! ('!#(7#',)!:.-!'#6#)6-.-! &/:7&).-!

./! (8'9-./%.! :.! -&W/'7M! :.! :'/W.,C! :8&/L('11')&6/! 67! :8&/L.%)&6/C! '967)&--./)! S! :.-!

,$#6/-.-!:.!)E#.!)6($,6WO/.V!0.#./:'/)C!(6,-U7.!(.-!%.((7(.-!-6/)!,./:7.-!'#6#)6)&U7.-!#',!

7/! ),'&).1./)! '<.%! :.-! '/)J,'%E%(&/.-! [#',! .M.1#(.]C! .((.-! .M#,&1./)! S! (.7,! -7,L'%.! ('!

%'(,$)&%7(&/.C!%.!U7&!(.-!,./:!&117/6WO/.-V!37!%6/),'&,.C!(.!),'&).1./)!:.!%.-!%.((7(.-!'<.%!('!

1&)61E%&/.! 0! 67! (8$)6#6-&:.C! /8&/:7&-./)! #'-! :8.M#,.--&6/! :.! ('! %'(,$)&%7(&/.C! (.-! ,./:'/)!

)6($,6WO/.-{oV! I.! #(7-C! %.,)'&/.-! '#6#)6-.-! &/:7&-./)! (.! ,.(',W'W.! :.! I3^+-! [3F+C! '%&:.!

7,&U7.C! N^K2A]! [%J'#&),.! >!VAV>! #VBo]! %611.! (.! L6/)! (.-! %.((7(.-! /$%,6)&U7.-C! '#,O-! 7/.!

&/L('11')&6/!67!7/.! &/L.%)&6/C!67! (6,-U7.! (.-!%.((7(.-!%611./%./)!S!#.,:,.! (.7,! &/)$W,&)$!

1.19,'/'&,.!(6,-!:87/!:$L'7)!:.!%(.','/%.V!

!

+',!'&((.7,-C!%.,)'&/.-!9'%)$,&.-!#.7<./)!,./:,.!(.-!%.((7(.-!'#6#)6)&U7.-!&117/6WO/.-V!

08.-)!(.!%'-!:.!I>1*`/1'%3-0)"'0`%310$*&-&!U7&!-7,<&)!:'/-!(.!#J'W6-61.!:.-!1'%,6#J'W.-C!

&/J&9'/)! ('!1')7,')&6/! :.! %.! :.,/&.,! '7! -)':.! #J'W6(E-6-61.V! 0.)).! 9'%)$,&.! /.! #67<'/)!

(E-.,! ('!1.19,'/.! :7! #J'W6-61.C! .((.! /.! #.7)! ')).&/:,.! (.! %E)6#('-1.! #67,! ,.D6&/:,.! ('!

<6&.!:.!#,$-./)')&6/!#',! (.-!16($%7(.-!:7!0^NTXV!0.#./:'/)C!.((.! &/:7&)! (8'#6#)6-.!:.!%.-!

1'%,6#J'W.-!U7&!<6/)!./-7&).!L6,1.,!:.-!%6,#-!'#6#)6)&U7.-!%6/)./'/)!:.-!'/)&WO/.-!:.!('!



! w@!

9'%)$,&.C!U7&!#.7<./)!./-7&).!a),.!%'#)7,$-!#',!:.-!I0!%'#'9(.-!:.!,$'(&-.,!('!#,$-./)')&6/!

%,6&-$.!:8'/)&WO/.-!:.!('!9'%)$,&.>B?V!

!

l.!)E#.!:8'#6#)6-.!&/:7&)C!(8./<&,6//.1./)!6Y!'!(&.7!(8'#6#)6-.!.)!(.!)E#.!:.!%.((7(.-!U7&!

#,.//./)!./!%J',W.! (.-!%.((7(.-!'#6#)6)&U7.-! D67./)!)67-!7/!,_(.!:'/-! (.!)E#.!:.!,$#6/-.-!

)6($,6WO/.-![g!%,6--!)6($,'/%.!h]!67!&117/6WO/.-![g!%,6--!#,&1&/W!h]!&/:7&).-V!

!

!

Q%$& )%--?-%$& 212,0*%$&R! 2&./! U7.! (.-! %.((7(.-! '#6#)6)&U7.-! -6&./)! 7/.! .M%.((./).! -67,%.!

:8'/)&WO/.-! #67,! ('! #,$-./)')&6/! %,6&-$.C! U7.(U7.-! $U7&#.-! 6/)! 16/),$! :.#7&-! %.-! :&M!

:.,/&O,.-! '//$.-C! U7.! (.-! %.((7(.-! <&<'/).-! #.7<./)! '7--&! a),.! 7/.! -67,%.! .LL&%'%.!#67,! ('!

#,$-./)')&6/!%,6&-$.!#',!(.-!I0V!

!

;/.!#,.1&O,.!$)7:.!,$'(&-$.!#',! (8$U7&#.!:.!"V^V!2',,')T26E.-!./!>@@AC!'!16/),$!U7.!

:.-! I0! &11')7,.-C! &--7.-! :.! 16/6%E).-! :.! #,&1').C! #67<'&./)! %'#)7,.,! :7! 1')$,&.(!

1.19,'/'&,.! .)! &/),'%.((7('&,.! #,6<./'/)! :.! %.((7(.-! <&<'/).-! -+" 4-'3*V! l.-! I0C! .)! /6/! (.-!

1'%,6#J'W.-C! $)'&./)! '&/-&! %'#'9(.-! :8&/).,/'(&-.,! :&LL$,./)-! )E#.-! :.! %.((7(.-!

J$1')6#6�$)&U7.-! %611.! :.-! I0! [&11')7,.-! .)! 1')7,.-]C! :.-! 1'%,6#J'W.-C! :.-!

(E1#J6%E).-!2!.)!:.-!(E1#J6%E).-!F!'%)&<$-V!3#,O-!%'#)7,.!#',!(.-!I0C!(.-!%.((7(.-!:6//.7-.-!

:8'/)&WO/.-! ,.-)'&./)! <&<'/).-! .)! #67<'&./)! )67D67,-! &/).,'W&,! '<.%! :8'7),.-! %.((7(.-V! l.-!

'7).7,-!:.!%.)).!$)7:.!6/)!L&/'(.1./)!16/),$!U7.!(.-!I0!#67<'&./)!,$%7#$,.,!7/!'/)&WO/.!

:7! 1$('/61.! [W#A@@]! ./:6WO/.! .)! .M#,&1$! #',! :.-! I0! <&<'/).-C! .)! U7.! %.(7&T%&! #67<'&)!

.LL&%'%.1./)! '%)&<.,! :.-! (E1#J6%E).-! F! 0Iou! -#$%&L&U7.-! #',! #,$-./)')&6/! %,6&-$.A?kV! X(-!

:$/611./)! %.! 1$%'/&-1.! :.! ),'/-L.,)! g!/&99(&/W!h! .)! :$16/),./)! U78&(! :$#./:! :.-!

,$%.#).7,-!-%'<./W.,!:.!)E#.!3>BtV!

!

I'/-! 7/! 16:O(.! :8'/)&WO/.-! :7! =XN! [=&,7-! :.! (8X117/6:$L&%&./%.! N71'&/.]C! /6),.!

('96,')6&,.!'!16/),$!./!>@@k!U7.!(.-!I0!J71'&/.-!-6/)!%'#'9(.-!:.!%'#)7,.,!:.-!'/)&WO/.-!

S! #',)&,! :.! (E1#J6%E).-! F! 0Iku! &/L.%)$-! <&<'/)-! .)! U7.! ('! #,$-./)')&6/! %,6&-$.! $)'&)! '7--&!

.LL&%'%.!U7.! %.((.! 69)./7.! S!#',)&,! :8'/)&WO/.-!#,6<./'/)!:.! (E1#J6%E).-! F!0Iku! &/L.%)$-!

'#6#)6)&U7.->BwV!l'!#.,)&/./%.!#JE-&6(6W&U7.!:.!%.)).!$)7:.!'!$)$!<'(&:$.!U7.(U7.-!'//$.-!

#(7-!)',:!#',!/6),.!('96,')6&,.!:'/-!7/!16:O(.!17,&/!-+"4-'3*!.)!-+"4-4*>BoV!p67-!'<6/-!'&/-&!

#7! 16/),.,! U7.! :.-! I0! :$,&<'/)! :.! 16.((.! 6--.7-.! :.! -67,&-! %'#)7,'&./)! :.-! U7'/)&)$-!

%61#','9(.-! :.! 1')$,&.(! %.((7('&,.! [1.19,'/'&,.! .)! %E)6-6(&U7.]! S! #',)&,! :.! L&9,69('-).-!

<&<'/)-!67!'#6#)6)&U7.-V! l'!<&'9&(&)$!%.((7('&,.!'!$)$! -%,7#7(.7-.1./)!<$,&L&$.! )67)!'7! (6/W!

:.-!.M#$,&./%.-C!S!(8'&:.!:.!-79-),')-!:8./dE1.!L(76,.-%./)-C!%.!U7&!'!#.,1&-!:8.M%(7,.!U7.!

:.-! %.((7(.-! '#6#)6)&U7.-! %6/)'1&/'/).-! -6&./)! ,.-#6/-'9(.-! :7! #J$/61O/.! 69-.,<$V! I.!

#(7-C!/67-!'<6/-!16/),$!U7.!%.)).!%'#)7,.!'<'&)!9&./! (&.7!$W'(.1./)! -+"4-4*C!#7&-U78'#,O-!



! wA!

&/D.%)&6/! &/),'6<.&/.7-.! :.! %.((7(.-! <&<'/).-!1',U7$.-C! /67-! $)&6/-! %'#'9(.-! :.! ,.),67<.,!

(.7,!1',U7.7,!:'/-!(.-!I0!./:6WO/.-!-#($/&U7.-V!37--&C!:.-!.M#$,&./%.-!:.!1&%,6-%6#&.!./!

).1#-! ,$.(! -7,! %67#.! :.! ,').! 6/)! #.,1&-! :869-.,<.,! %.! ),'/-L.,)! -+" 4-4*V! 0.)).! %'#)7,.!

#.,1.)!(8&/:7%)&6/!:87/.!,$#6/-.!L6/%)&6//.((.!-+"4-'3*!.)!-+"4-4*C!.)!%.%&!1a1.!./!(8'9-./%.!

:.! I0! ./:6WO/.-! L6/%)&6//.((.-V! P&/'(.1./)C! '#,O-! 7/! %J'((./W.! )716,'(! #',! :.-! %.((7(.-!

2AtC! ('! #,$-./)')&6/! %,6&-$.! :.! %.((7(.-! )716,'(.-! <&<'/).-! :.!1$('/61.! 2At! #',! (.-! I0!

#.,1.)!7/.!#,6).%)&6/!#(7-!.LL&%'%.!U7.! (6,-U7.! (.-!I0!%'#)7,'&./)!:.-!%.((7(.-! )716,'(.-!

'#6#)6)&U7.-V!

!

I'/-!7/.!$U7&#.!%J.d!(8N611.>B{C!&(!'!$)$!16/),$!U78./!7)&(&-'/)!:.7M!)E#.-!:.!#I0![:.-!

%.((7(.-! #,&1'&,.-! .)! 7/.! (&W/$.! :.! #I0]! S! (8$)')! &11')7,.C! .((.-! /.! -6/)! #'-! %'#'9(.-! :.!

%'#)7,.,! :.-! (E1#J6%E).-! 16,)-! [#',! '#6#)6-.! 67! /$%,6-.]C! 6#-6/&-$-! 67! <&<'/)-V! ".7(!

(8&/L.%)&6/!:.! %.-! %.((7(.-! #',! (.! <&,7-! :.! ('! W,&##.! &/'%)&<$! #.,1.)! ('! ,.%6//'&--'/%.! .)! ('!

#,$-./)')&6/! %,6&-$.! :8'/)&WO/.-! <&,'7M! #',! (.-! #I0! '7M! (E1#J6%E).-! F! 0IouV! 0.-!

(E1#J6%E).-! 2! &/L.%)$-C! /6/! '#6#)6)&U7.-C! .M#,&1./)! S! (.7,! -7,L'%.! (8J$1'WW(7)&/&/.! :7!

<&,7-!:.!('!W,&##.C!%.!U7&!#.,1.)!(.7,!,.%6//'&--'/%.!#',!%.-!#I0V!0.)).!$)7:.!&/:&U7.!U7.!

:'/-! 7/! %'-! :.! -),.--! %.((7('&,.! [,.#,$-./)$! #',! (8&/L.%)&6/! <&,'(.]C! :.-! %.((7(.-! '(6,-! /6/!

%'#)7,$.-!#.7<./)!:.<./&,!:6//.7-.-!:8'/)&WO/.-!./!.M#,&1'/)!:.-!16($%7(.-!#',)&%7(&O,.-!

S!(.7,!-7,L'%.![&%&!(8J$1'WW(7)&/&/.]V!

!

0.-!.M#$,&./%.-! -+" 4-'3*! .)! -+" 4-4*! -7##6,)./)!9&./! (8&:$.!U7.! (.-! %.((7(.-! <&<'/).-! -6/)!

7/.! -67,%.! .LL&%'%.! #67,! ('! #,$-./)')&6/! %,6&-$.! #',! (.-! I0! .)! :.<,'&./)! a),.! $W'(.1./)!

#,&-.-!./!%61#).!#67,!(8&/:7%)&6/!:87/.!)6($,'/%.!67!:87/.!&117/6W$/&%&)$!%6/),.!(.!-6&C!(.-!

)71.7,-C!(.-!W,.LL.-!67!./%6,.!(.-!#')J6WO/.-V!

!

!

8"8"# $%&'21.%&'.53).0*>%&'+4,&')4'3->&%,/4/.1,'(-1.&>%'

!

X(! .M&-).! #,&/%&#'(.1./)! >! <6&.-! :.! #,$-./)')&6/! %,6&-$.!*! ('! <6&.! %E)6-6(&U7.C! :'/-!

('U7.((.! ('! :$W,':')&6/! :.-! '/)&WO/.-! ./! #.#)&:.-! '! (&.7! :'/-! (.! %E)6-6(!b! .)! ('! <6&.!

<'%76('&,.C!:'/-! ('U7.((.! (.-!'/)&WO/.-!-6/)!:$W,':$-!'7!-.&/!:8./:6-61.-V!0.-!<6&.-! -6/)!

,.#,$-./)$.-!:'/-!('!P&W7,.!A>!#Vw>V!

!

!

!

!



! w>!

BVBV>VA l'!<6&.!%E)6-6(&U7.!

!

0.)).!<6&.!:.!#,$-./)')&6/!.-)!-./-&9(.!'7M!&/J&9&).7,-!:7!#,6)$'-61.>k@C!-7WW$,'/)!U7.!

(.-! '/)&WO/.-! .M6WO/.-! &/).,/'(&-$-! #',! ./:6%E)6-.! :6&<./)! W'W/.,! (.! %E)6-6(! #67,! E! a),.!

:$W,':$-!#',!(.!#,6)$'-61.V!l.-!#.#)&:.-!'&/-&!W$/$,$-!#.7<./)!,.D6&/:,.!('!<6&.!%('--&U7.!

:.!#,$-./)')&6/!#',!(.-!16($%7(.-!:7!0^NTXC!%.!U7&!&1#(&U7.!(.!),'/-#6,)!:.-!#.#)&:.-!:'/-!

(.! H4! #',! (.-! 16($%7(.-! F3+A! .)! F3+>! #67,! (.7,! %J',W.1./)! -7,! (.-! 16($%7(.-! :7! 0^NTX!

/67<.((.1./)! L6,1$.-V!0.#./:'/)C! &(!/8E!'!#'-!S! (8J.7,.!'%)7.((.!:.!#,.7<.!:&,.%).!U7.! (.!

%J',W.1./)!:.-!#.#)&:.-!-7,!(.-!16($%7(.-!:7!0^NTX!'&)!(&.7!:'/-!(.!H4A?V!l.!,.%,7).1./)!:.!

F3+! .)! :7! %61#(.M.! :.! %J',W.1./)! #.#)&:&U7.! [+l0]! '7! /&<.'7! :.-! #J'W6-61.-! .)!

./:6-61.-! -7WWO,.! U7.! %.! %J',W.1./)! #67,,'&)! '7--&! '<6&,! (&.7! :'/-! :.-! %61#',)&1./)-!

./:6%E)'&,.->kAC>k>C>kBV!X(!'!$W'(.1./)!$)$!16/),$!U7.!('!#.#)&:'-.!'--6%&$.!'7!H4![4H3+A]>kk!

.)! U7.! (8'1&/6#.#)&:'-.! ./:6-61'(.! XH3+! [&/-7(&/T,.W7(').:! '1&/6#.#)&:'-.]>k?! -6/)!

&1#(&U7$.-!:'/-!('!#,$-./)')&6/!%,6&-$.!:8'/)&WO/.-!.M6WO/.-V!

!

l'!#,$-./%.!:'/-!(.-!#J'W6-61.-!.)!(.-!./:6-61.-!:.!#,6)$&/.-!U7&!-6/)!/6,1'(.1./)!

(6%'(&-$.-! :'/-! (.! H4! '! $)$! ,'##6,)$.! #',! #(7-&.7,-! W,67#.-C! ./! 7)&(&-'/)! :.-! 1$)J6:.-!

9&6%J&1&U7.-C! :.! ('!1&%,6-%6#&.! 6#)&U7.! .)! $(.%),6/&U7.! .)! :.-! '##,6%J.-! L6/%)&6//.((.-V!

H$%.11./)C! 0.9,&'/! %'" /$! 6/)! &:./)&L&$! ('! 16($%7(.! ".%>>9! %611.! '%).7,! %($! :'/-! ('!

1'%J&/.,&.! &1#(&U7$.!:'/-! (.-! &/).,'%)&6/-! H4T#J'W6-61.>ktV! 4/! .LL.)C! &(-! 6/)!16/),$! U7.!

".%>>9C! 7/.! "p3H4! [-6(79(.! p"P! '))'%J1./)! #,6).&/! ,.%.#)6,C! L'1&((.! :.! #,6)$&/.-!

&1#(&U7$.-! :'/-! ('! L7-&6/! :.! <$-&%7(.-]! ,$-&:./).! :7! H4! [#(7-! #',)&%7(&O,.1./)! :'/-! (.-!

%61#',)&1./)-! &/).,1$:&'&,.! H4TK6(W&C! -6&)! 4HKX0]C! $)'&)! /$%.--'&,.! '7! ,.%,7).1./)! :.!

#,6)$&/.-!:7!H4!<.,-!(.-!#J'W6-61.-!<&'!-6/!&/).,'%)&6/!'<.%!('!-E/)'M&/.!kV!l8.M)&/%)&6/!:.!

(8.M#,.--&6/! :.! ".%>>9!:&1&/7.! ('! #,$-./)')&6/! %,6&-$.!1'&-! #'-! ('! #,$-./)')&6/! %('--&U7.!

#',! (.-! 16($%7(.-! :7! 0^NTX! .)! 0^NTXXV! l.-! I0! :$L&%&./).-! #67,! ".%>>9! .MJ&9./)! 7/.!

&/J&9&)&6/! :7! ),'/-L.,)! :.-! '/)&WO/.-! :7! #J'W6-61.! <.,-! (.! %E)6-6(! .)! %.-! :.,/&.,-! -6/)!

:$W,':$-!#(7-!,'#&:.1./)!:'/-!(.-!#J'W6-61.-V!0.!,$-7()')!.M#(&U7.!./!#',)&.!%611./)!:.-!

#,6)$&/.-!:7!H4!-6/)!,.%,7)$.-!'7!/&<.'7!:.-!#J'W6-61.-V!

!

I'/-! %.)).! <6&.! :.! #,$-./)')&6/! %,6&-$.C! (.-! '/)&WO/.-! :6&<./)! a),.! .M#6,)$-! :.-!

%61#',)&1./)-! ./:6%E)'&,.-! <.,-! (.! %E)6-6(V! +(7-&.7,-! $)7:.-C! :6/)! 7/.! $)7:.! ,$%./).! :.!

(8$U7&#.! :.! l&/! %'" /$! U7&! 7)&(&-.! (8'#6#)6-.! &/:7&).! #',! (.! %E)6%J,61.! 1" %611.! %':,.! :.!

(.%)7,.>kwC!6/)!<'(&:$!%.!),'/-L.,)V!4/!.LL.)C!'#,O-!(8&/).,/'(&-')&6/!:7!%E)6%J,61.!1!.M6WO/.!

#',! (.-!I0C!-.7(.-! (.-!I0!%'#'9(.-!:.!L'&,.!:.! ('!#,$-./)')&6/!%,6&-$.!#.7<./)!),'/-L$,.,! (.!

%E)6%J,61.!1!:'/-! (.! %E)6-6(C! &/:7&-'/)!'&/-&! (8'#6#)6-.!:.!%.-!:.,/&O,.-V! l.-!1$%'/&-1.-!

16($%7('&,.-!&1#(&U7$-!:'/-!(8.M#6,)!:.-!'/)&WO/.-!:7!#J'W6-61.!<.,-!(.!%E)6-6(!-6/)!'--.d!

#.7! %61#,&-V! X(! .-)! W$/$,'(.1./)! ':1&-! U7.! ('! 1'%J&/.,&.! :.! ,$),6),'/-(6%')&6/! :.-!



! wB!

#,6)$&/.-!1'(!L6,1$.-!:7!H4!<.,-!(.!%E)6-6(![('!1'%J&/.,&.!4H3I]C!#67,,'&)!a),.!7)&(&-$.!#67,!

(8.M#6,)! :.-! '/)&WO/.-! :'/-! (.! %E)6-6(C! '#,O-! ,.%,7).1./)! :.! %61#6-'/)-! :7! H4! :'/-! (.-!

%61#',)&1./)-! ./:6%E)'&,.-A?V! P&/'(.1./)C! 7/.! $)7:.! ,$%./).! '! 16/),$! U7.! :.-! -67,&-!

:$L&%&./).-! #67,! N"+{@C! 16($%7(.! %J'#.,6//.! -8'--6%&'/)! '7! %61#(.M.! 4H3I! :7! %_)$!

%E)6-6(&U7.!:7!H4C!#,$-./)'&./)!7/.!:&1&/7)&6/!:.!(8.M#6,)!:.-!'/)&WO/.-!&/).,/'(&-$-!:'/-!(.!

%E)6-6(V! I.! #(7-C! &(-! 6/)! 16/),$! U7.! (8'#6#)6-.! :.-! I0! 0Ioαu! '#,O-! ('! #J'W6%E)6-.! :7!

%E)6%J,61.!1!$)'&)!:&1&/7$.!:'/-!(.-!-67,&-!:$L&%&./).-!#67,!N"+{@>koV!

!

2&./!U7.!(.-!1$%'/&-1.-!16($%7('&,.-!&1#(&U7$-!:'/-!('!),'/-(6%')&6/!:.-!'/)&WO/.-!<.,-!

(.! %E)6-6(! ,.-)./)! ./%6,.! #.7! %61#,&-C! &(! .-)! ':1&-! U7.! (.-! I0! #6--O:./)! 7/.! <6&.!

./:6%E)'&,.! -#$%&L&U7.! (.7,! #.,1.))'/)! :.! (&1&).,! ('! :$W,':')&6/! :.-! '/)&WO/.-! .)! :.!

,.%,7).,! :.-! %61#6-'/)-! :7! H4! /$%.--'&,.-! S! ('! ,.:&,.%)&6/! :.-! #,6)$&/.-! <.,-! ('! <6&.!

%('--&U7.!:.!#,$-./)')&6/!#',!(.-!16($%7(.-!:7!0^NTXV!

!

!

BVBV>VA l'!<6&.!<'%76('&,.!

!

0.)).!<6&.!:.!#,$-./)')&6/!.-)!,$-&-)'/).!'7M! &/J&9&).7,-!:7!#,6)$'-61.C!W$/$,'(.1./)!

&/:$#./:'/).! :.! F3+C! .)! -./-&9(.! '7M! &/J&9&).7,-! :.-! #,6)$'-.-! (E-6-61'(.-C!

#',)&%7(&O,.1./)! '7M! &/J&9&).7,-! :.! ('! %')J.#-&/.! ">>BV! 0.%&! -7WWO,.! U7.! (.-! '/)&WO/.-!

.M6WO/.-! -6/)! '##,a)$-! ./)&O,.1./)! :'/-! (.-! %61#',)&1./)-! ./:6%E)'&,.-C! -'/-! ),'/-&).,!

:'/-! (.! %E)6-6(A?V! l.-! #.#)&:.-! W$/$,$-! -6/)! :$W,':$-! #',! (8'1&/6#.#)&:'-.! XH3+! #7&-!

%J',W$-!:&,.%).1./)! -7,! (.-!16($%7(.-!:7!0^NTX! ,.%E%($.-C!U7&! -6/)!'(6,-! ,$.M#6,)$.-!S! ('!

1.19,'/.!#('-1&U7.V!

!

!

!

!

!

!

!

!

!

!

!

!

!

!



! wk!

!

!

!

T1@?+%& FN&R& -%$& 2(1%$& 1>B-1D?3%$& ',0$& -,& B+3$%0*,*1(0& )+(1$3%L! 3#,O-! #J'W6%E)6-.C! (.-! '/)&WO/.-!

.M6WO/.-! #.7<./)! a),.! ),'/-#6,)$-! :'/-! (.! %E)6-6(C! 6Y! &(-! -6/)! '##,a)$-! #',! (.! #,6)$'-61.V! l.-!

'/)&WO/.-!'&/-&!'##,a)$-!#.7<./)!./-7&).!a),.!%J',W$-!-7,! (.-!16($%7(.-!:7!0^NTX!:'/-! (.!H4! [<6&.!
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-$%,$),&%.-!:8XPpγV!0.-!.M#$,&./%.-!&1#(&U7./)!#67,!('!#,.1&O,.!L6&-!(.-!/.7),6#J&(.-!%611.!

%.((7(.-!%'#'9(.-!:.!L'&,.!:.!('!#,$-./)')&6/!%,6&-$.C!1a1.!-&!%.)).!%'#'%&)$!.-)!16&/-!$(.<$.!

U7.!%J.d!(.-!I0V!

!

!

BVBVBVk 0','%)$,&-)&U7.!&/),&/-OU7.!#67,!('!#,$-./)')&6/!%,6&-$.!

!

l.-! %.((7(.-! U7&! -6/)! %'#'9(.-! :.! L'&,.! :.! ('! #,$-./)')&6/! %,6&-$.! -.19(./)! '<6&,! :.-!

#,6#,&$)$-! &/),&/-OU7.-! #',)&%7(&O,.-C! #7&-U78.((.-! %'#)7,./)! (.-! '/)&WO/.-! :.! ('! 1a1.!

1'/&O,.V!0.%&!.-)!./!)67)!%'-!<'('9(.!#67,!(.-!I0!0Ioαu!.)!(.-!I0!0IA@Bu!U7&!#.7<./)!L'&,.!

:.!('!#,$-./)')&6/!%,6&-$.!./!%6/:&)&6/!9'-'(.V!0.-!#,6#,&$)$-!-6/)!-7,)67)!$)7:&$.-!#67,!(.-!

I0!0Ioαu!.)!9.'7%67#!16&/-!#67,!(.-!I0!0IA@Bu!:7!L'&)!:.!(.7,!,',.)$V!G.!/.!:$<.(6##.,'&!

&%&! U787/.! :.-! %','%)$,&-)&U7.-! %($! #67,! U787/.! %.((7(.! #7&--.! .LL.%)7.,! :.! ('! #,$-./)')&6/!

%,6&-$.V!

!

+67,!$<&).,!7/.!:$W,':')&6/!),6#!,'#&:.!:.-!'/)&WO/.-!U7&!.1#a%J.,'&)!(.7,!#,$-./)')&6/!

#',!(.-!16($%7(.-!:7!0^NTXC!(.-!I0!0Ioαu!-6/)!%'#'9(.-!:.!:&1&/7.,!(8'%)&<&)$!#,6)$6(E)&U7.!

:.-!./:6-61.-v#J'W6-61.-V!0.)).!:&1&/7)&6/!.-)!:7.!S!7/!/&<.'7!:8.M#,.--&6/!L'&9(.!:.-!



! w{!

#,6)$'-.-! (E-6-61'(.-!.)!S!7/.! ,$:7%)&6/!:.! (.7,!'%)&<&)$V!0.)).! ,$:7%)&6/!:8'%)&<&)$!.-)! ('!

%6/-$U7./%.!:7!1'&/)&./!:87/!#N!'(%'(&/![./<&,6/!#N!wC?]C!U7&!,$-7().!S!('!L6&-!:87/.!L'&9(.!

'%)&<&)$!:.!('!=!3F+'-.![%',!.((.!/.!-8'--.19(.!#(7-!%6,,.%).1./)]!.)!:87/.!'7W1./)')&6/!:.!

(8'%)&<&)$! :.! (86ME:'-.! p3I+N! >! [pQz>]! :'/-! (.-! %61#',)&1./)-! ./:6%E)'&,.->wkC>w?V! 0.)).!

'%)&6/! :.! pQz>! .-)! :7.! S! -6/! ,.%,7).1./)! #',! ('! KF+'-.! H'%>! '7! /&<.'7! :.-!

./:6-61.-v#J'W6-61.-C!U7&!'967)&)!S!('!#,6:7%)&6/!:.!HQ"V!3!(8&/<.,-.C!:'/-!(.-!I0!0Io~TC!

H'%A!:&,&W.!(8'--.19('W.!:.!pQz>!S!('!1.19,'/.!#('-1&U7.C!(&1&)'/)!'&/-&!('!#,6:7%)&6/!:.!

HQ"!:'/-! (.-! ./:6-61.-! .)! (.-! #J'W6-61.-C! .M#(&U7'/)! (8'%&:&)$! #(7-! &1#6,)'/).! :.! (.7,-!

%61#',)&1./)->wtV!

!

P&/'(.1./)C! (.-!I0!0Ioαu!.)! (.-!I0!0IA@Bu!./!%6/:&)&6/!9'-'(.!-6/)!#,69'9(.1./)! (.-!

#(7-!'#).-!S!L'&,.!:.!('!#,$-./)')&6/!%,6&-$.C!1'&-!&(!-.19(.!1'&/)./'/)!%('&,!U7.!(6,-!:87/.!

&/L.%)&6/C!:87/!-),.--!67!:87/.!-&)7')&6/!&/L('11')6&,.C!:8'7),.-!%.((7(.-!#7&--./)!:$<.(6##.,!

:.-! %'#'%&)$-! :.! #,$-./)')&6/! %,6&-$.C! U7.! %.! -6&./)! :.-!3+0!#,6L.--&6//.((.-! 67!/6/V! 0.!

#J$/61O/.! -.,'&)! :'/-! (8&/)$,a)! :.! (86,W'/&-1.! 'L&/! U78&(! #7&--.! (7)).,! .LL&%'%.1./)! .)!

,'#&:.1./)!%6/),.!(.-!#')J6WO/.-!.)!(.-!)71.7,-V!

!

!

!

G Q.?*1-1$,*1(0&'%$&)%--?-%$&'%0'+1*1D?%$&%0&1>>?0(*"3+,B1%&

,0*16*?>(+,-%&

!
F67)! :8'96,:C! '<'/)! :.! #',(.,! :.! (8&117/6)J$,'#&.! '/)&T)716,'(.C! &(! .-)! /$%.--'&,.!

:8$<6U7.,! ('! L'i6/!:6/)! -.!:$<.(6##.!7/.!%.((7(.! )716,'(.C!U7.((.-! -6/)! -.-!#,6#,&$)$-!.)!

U7.(-!(&./-!#.7)T.((.!'<6&,!'<.%!-6/!./<&,6//.1./)V!l.-!%.((7(.-!)716,'(.-!$<6(7./)C!#67,!('!

1'D6,&)$!:8./),.!.((.-C!./!-&M!$)'#.-!:&LL$,./).-C!U7&!#.,1.))./)!$W'(.1./)!:8$<'(7.,! (8$)')!

:.!(.7,!:$<.(6##.1./)V!0.-!$)'#.-!-.!:$%61#6-./)!%611.!-7&)!*!A]!('!%.((7(.!:.<&./)!'7)6T

-7LL&-'/).!#67,! (.-!L'%).7,-!:.!%,6&--'/%.C!>]!.((.!:.<&./)!,$-&-)'/).!'7M!-&W/'7M! &/J&9&).7,-!

:.!%,6&--'/%.C!B]!.((.!:.<&./)!,$-&-)'/).!S!(8'#6#)6-.C!k]!.((.!69)&./)!7/!#6)./)&.(!&((&1&)$!:.!

%,6&--'/%.C!?]!.((.!'%U7&.,)!7/.!W,'/:.!%'#'%&)$!'/W&6W$/&U7.!.)!t]!.((.!'%U7&.,)!7/!#6)./)&.(!

1$)'-)')&U7.>wwV!

!

l.-! ),'&).1./)-! (.-! #(7-! 7)&(&-$-! '%)7.((.1./)! #67,! (7)).,! %6/),.! (.! %'/%.,! -6/)! ('!

%J&,7,W&.C!('!%J&1&6)J$,'#&.!.)!('!,':&6)J$,'#&.V!0.-!),'&).1./)-!6/)!#67,!97)!:8$(&1&/.,!(.-!

%.((7(.-!)716,'(.-C!./!&/),6:7&-'/)!#',!.M.1#(.!:.-!.,,.7,-!'7!/&<.'7!:.!(.7,!3IpC!&/:7&-'/)!

('! 16,)! :.! %.-! :.,/&O,.-V! 0.-! ),'&).1./)-! #.7<./)! a),.! %619&/$-! #67,! 7/.! 1.&((.7,.!

.LL&%'%&)$V! 0.#./:'/)C! (6,-U7.! ('! )71.7,! '! ')).&/)! 7/! -)':.! %,&)&U7.![)71.7,! :&LL&%&(.! S!



! o@!

./(.<.,C! 67! )71.7,! U7&! 1$)'-)'-.]C! %.-! ),'&).1./)-! :.<&.//./)! 16&/-! .LL&%'%.-! .)!

#.,1.))./)! ('!-7,<&.!:7!#')&./)C!#(7)_)!U7.!-'!W7$,&-6/V!I.!#(7-C!%.-! ),'&).1./)-!-6/)! ),O-!

(67,:-!#67,! (.-!#')&./)-!%',! &(-!#,6<6U7./)!:.!/619,.7M!.LL.)-!-.%6/:'&,.-!#$/&9(.-V! X(!.-)!

:6/%!/$%.--'&,.!'7D67,:8J7&!:.!:$<.(6##.,!:8'7),.-!),'&).1./)-!#67,!$,':&U7.,!(.!%'/%.,V!

!

l.!-E-)O1.! &117/&)'&,.!.-)!./!$),6&).!,.(')&6/!'<.%! (.-!%.((7(.-!)716,'(.-V!4/!.LL.)C! (.-!

%.((7(.-!:7!-E-)O1.!&117/&)'&,.!-6/)!%'#'9(.-!:.!,.%6//'n),.!(.-!)71.7,-!.)!:.!(.-!$(&1&/.,!

(6,-U78.((.-!-8E!#,.//./)!S!).1#-V!I8'&((.7,-C!&(!.-)!L6,)!#,69'9(.!U7.!/67-!:$<.(6##&6/-!:.-!

)71.7,-! )67-! (.-! D67,-C! U7&! -6/)! %6/),_($.-! .LL&%'%.1./)! #',! (.! -E-)O1.! &117/&)'&,.V! 0.!

#,6%.--7-! -8'##.((.! (8&117/6-7,<.&(('/%.! .)! '! $)$! :$16/),$! :'/-! #(7-&.7,-! 16:O(.-!

.M#$,&1./)'7M!17,&/->wo! .)! %J.d! (8N611.! [(.! ,&-U7.!:.!%'/%.,! %J.d! (.-! &117/6:$#,&1$-C!

'#,O-! ),'/-#('/)')&6/! #',! .M.1#(.C! .-)! 9&./! #(7-! $(.<$]V! 0.#./:'/)C! (.-! &/:&<&:7-!

&117/6%61#$)./)-!:$<.(6##./)!'7--&!:.-!)71.7,-V!l.7,!-E-)O1.!&117/&)'&,.!:.<&./:,'&)!

'(6,-!:$L'&(('/)!:'/-!(8$,':&%')&6/!:.-!%.((7(.-!)716,'(.-!!'#,O-!U7.!-'!#,.--&6/!:.!-$(.%)&6/!

'&)! L'<6,&-$! ('! %,6&--'/%.! :.! %.((7(.-! /6/! &117/6WO/.-V! 0.)).! /6)&6/! :8&117/6$:&)&6/!

[&117/6.:&)&/W]! 1.)! (8'%%./)! -7,! ('! :7'(&)$! :7! -E-)O1.! &117/&)'&,.! :'/-! (.! %6/),_(.!

)716,'(V! 4/! .LL.)C! &(! #.7)! #.,1.)),.! (8$(&1&/')&6/! [&117/6-7,<.&(('/%.]! :.-! %.((7(.-!

)716,'(.-C!1'&-!&(!#.,1.)!'7--&!('!-$(.%)&6/![&117/6-$(.%)&6/]!:.!%.,)'&/.-!%.((7(.-!%'#'9(.-!

:8$%J'##.,!'7!-E-)O1.!&117/&)'&,.![&117/6-79<.,-&6/]>w{V!

!

061#,./'/)! (8&1#6,)'/%.!:7!-E-)O1.!&117/&)'&,.!:'/-!(.!:$<.(6##.1./)!:87/!%'/%.,C!

:.! /67<.((.-! '##,6%J.-! 6/)! L'&)! -7,L'%.C! 7)&(&-'/)! (.-! 67)&(-! :7! -E-)O1.! &117/&)'&,.! #67,!

)./).,! :.! W7$,&,! (.-! #')&./)-! ')).&/)-! :87/! %'/%.,!*! &(! -8'W&)! :.! (8&117/6)J$,'#&.! '/)&T

)716,'(.V!I.!/619,.7-.-!-),')$W&.-!6/)!#.,1&-!(.!:$<.(6##.1./)!:8'/)&%6,#-!16/6%(6/'7M!

)J$,'#.7)&U7.-V! =6&%&! U7.(U7.-! .M.1#(.-! :.! %.,)'&/-! :8./),.! .7M!*! A]! (.! ,&)7M&1'9! ['/)&T

0I>@]C!),O-!7)&(&-$!:'/-!(.!),'&).1./)!:.!('!(.7%$1&.!.)!:.-!(E1#J61.-!b!>]!(8J.,%.#)&/.!['/)&T

N4H>]C! 7)&(&-$! :'/-! (.! %'/%.,! :7! -.&/>w{!b! B]! (8&#&(&171'9! ['/)&T0Fl3Tk]C! 7)&(&-$! :'/-! (.!

1$('/61.!S!7/!-)':.!'<'/%$!.)!U7&!'!L'&)!-.-!#,.7<.-!:'/-!7/!.--'&!%(&/&U7.!:.!#J'-.!XXX>o@!b!

k]! (.! /&<6(71'9! ['/)&T+IA]C! 7)&(&-$! ./! %619&/'&-6/! 67! /6/! '<.%! (8&#&(&171'9! :'/-! (.!

),'&).1./)!:7!1$('/61.!'<'/%$>oA!b!.)!?]!(.!#'/&)7171'9!['/)&T4KPH]C!7)&(&-$!:'/-!(.!%'/%.,!

%6(6,.%)'(>o>V!0.-!'/)&%6,#-!#.7<./)!'W&,!:&,.%).1./)!-7,!(.-!%.((7(.-!)716,'(.-C!-7,!(.!-),61'!

)716,'(C!#.,1.)),.!(8'%)&<')&6/!:.!(83I00!['/)&96:E!:.#./:./)!%.((7(',!%E)6)6M&%&)E]C!.)%>o>V!

l87)&(&-')&6/!:87/!'/)&T0Ikw!.-)!'%)7.((.1./)!./!#J'-.!:8$)7:.!#,$%(&/&U7.A@kCA@?CA@tV!

!

2.'7%67#! :8'/)&%6,#-! 16/6%(6/'7M! -6/)! ./! %67,-! :8.--'&-! %(&/&U7.-! .)! #.7<./)! a),.!

%619&/$-! #67,! :.! 1.&((.7,-! ,$-7()')-V! G.! /.! 1.! L6%'(&-.,'&! :'/-! %.)).! #',)&.! U7.! -7,!

(8&117/6)J$,'#&.! U7&! <&-.! (.-! I0C! %61#).! )./7! :.! (.7,! ,_(.! %./),'(! :'/-! (8'%)&<')&6/! :7!

-E-)O1.! &117/&)'&,.! .)! (.7,! %'#'%&)$! S! L'&,.! :.! ('! 1$16&,.! &117/6(6W&U7.V! I'/-! 7/!



! oA!

#,.1&.,! ).1#-C!/67-!<.,,6/-! (.-! )J$,'#&.-!%&9('/)! (.-!I0! -+"4-4*C!.)!:'/-!7/!-.%6/:!).1#-!

/67-!<.,,6/-! (.-!-),')$W&.-!:$<.(6##$.-!#67,! &117/&-.,! (.-!#')&./)-!'<.%!:.-!I0!%J',W$.-!

%:"4-4*V!

!

!

kVA l8&117/6)J$,'#&.!%&9('/)!(.-!%.((7(.-!:./:,&)&U7.-!

!

I'/-!%.)).!%')$W6,&.C!/67-!,.),67<6/-!A]!(.-!<'%%&/-!9'-$-!-7,!:.-!#.#)&:.-C!#,6)$&/.-!67!

'%&:.-!/7%($&U7.-!U7&!/.!%&9(./)!#'-!:&,.%).1./)! (.-!I0C!1'&-!U7&!#.7<./)!a),.! L'%&(.1./)!

%'#)7,$-! #',! %.-! :.,/&O,.-! -+" 4-4*"b! .)! >]! (.-! <'%%&/-! U7&! %67#(./)! :.-! '/)&WO/.-! S! :.-!

'/)&%6,#-!%&9('/)!:&,.%).1./)!(.-!I0V!c7.(U7.-!.M.1#(.-!-.,6/)!#,$-./)$-!&%&V!

!

Q%$& 2,))10$& 0(0& $B3)1A1D?%$&R! l.-! <'%%&/-! %61#6-$-! :.! #.#)&:.-v#,6)$&/.-! -6/)! #.7!

&117/6WO/.-! -'7L! -&! (86/! 'D67).! :.-! ':D7<'/)-! #67,! W$/$,.,! 7/.! L6,).! ,$#6/-.! '/)&T

)716,'(.>oBV! I8'&((.7,-C! :.! /619,.7M! ':D7<'/)-! -6/)! '%)7.((.1./)! S! (8$)7:.! #67,! (.7,!

7)&(&-')&6/!:'/-! (.!%':,.!:7!%'/%.,V! X(!#.7)!-8'W&,!:8'W6/&-).-!:.!/619,.7M!FlH-C!%611.! (.!

#6(E! X*0! [(&W'/:! :.! FlHB]C! (.! ^+l! [16/6#J6-#J6,E(! (&#&:! 3C! (&W'/:! :.! FlHk]C! ('! L('W.((&/.!

[(&W'/:!:.!FlH?]C! (8X1&U7&16:![(&W'/:!:.!FlHw]C! (.!H.-&U7&16:![(&W'/:!:.-!FlHwTo]!.)! (.!0#K!

[(&W'/:!:.!FlH{]>okV!l.-!K=3z!-6/)!:.-!<'%%&/-!%61#(.M.-!9'-$-!-7,!(.-!%.((7(.-!)716,'(.-!*!

%.-!:.,/&O,.-!-6/)!W$/$)&U7.1./)!16:&L&$.-!#67,!.M#,&1.,!(.!K^T0"P!U7&!'))&,.!.)!'%)&<.!(.-!

I0V!l.-!<'%%&/-!K=3z!6/)!16/),$!7/.!%.,)'&/.!'%)&<&)$!&117/.!.)!%(&/&U7.!:'/-!(.!%'/%.,!

:7! #'/%,$'->o?C>ot! .)! :8'7),.-! )E#.-! :.! )71.7,-! -6(&:.->owV! I8'7),.-! <'%%&/-! -6/)! 9'-$-! -7,!

(87)&(&-')&6/! :.! 9'%)$,&.-C! :'/-! (.-U7.((.-! .-)! 'D67)$! 7/! '/)&WO/.! )716,'(V! 08.-)! (.! %'-C! #',!

.M.1#(.C!:.!(87)&(&-')&6/!:.!R-&'%3-/")*+*1>'*<%+%&C!9'%)$,&.!&/),'%.((7('&,.C!U7&!%&9(.!(.-!I0!

-+" 4-4*! .)! 7)&(&-.! (.-! <6&.-! :.! #,$-./)')&6/! #',! (.-! 16($%7(.-! :7! 0^NTX! .)! 0^NTXX>ooV!

l87)&(&-')&6/! :.! <.%).7,-! <&,'7M! U7&! #67,,'&./)! :$(&<,.,! (8'/)&WO/.! '7M! I0C! :&,.%).1./)! #',!

(8.M#,.--&6/! :.! WO/.-! 67! &/:&,.%).1./)! ./! (E-'/)! (.-! %.((7(.-! )716,'(.-C! .-)! 7/.! -),')$W&.!

')),'%)&<.! #7&-U7.! %.('! #.,1.)! :.! 1&1.,! 7/.! &/L.%)&6/! /')7,.((.! .)! ('! W$/$,')&6/! :87/.!

&117/&)$! #,6).%)&<.V! 0.-! <.%).7,-! -6/)! '%)7.((.1./)! :$<.(6##$-! :'/-! (.! %6/).M).! :.! ('!

<'%%&/')&6/!#67,!(.!=XN>oBV!

!

Q%$& 2,))10$& )1M-,0*& -%$& 8W& '1+%)*%>%0*&R! I.-! $)7:.-! #&6//&O,.-! :.! H'(#J! ").&/1'/! .)!

^&%J.(!p7--./dj.&W!6/)!:$16/),$!U7.!(.!%&9('W.!:8'/)&WO/.-!'7M!I0!-+"4-4*C!<&'!7/!%67#('W.!

:.-!'/)&WO/.-!S!:.-!'/)&%6,#-!-#$%&L&U7.-!:.!,$%.#).7,-!:.!-7,L'%.!-7,!(.-!I0![%611.!I40T

>@?!67!I0XH]C!&/:7&)!7/.!L6,).!&117/&)$!-#$%&L&U7.!:.!(8'/)&WO/.!1$:&$.!#',!(.-!(E1#J6%E).-!

F! 0Iku! .)! 0Iou>o{C>{@C>{AC>{>V!I'/-! %.-! $)7:.-C! (8&/:7%)&6/!:.! ('!1')7,')&6/!:.-!I0! [#',! 7/.!

':1&/&-),')&6/! :87/! '/)&T0Ik@! #',! .M.1#(.]! .-)! .--./)&.((.! #67,! U787/.! ,$#6/-.!



! o>!

&117/6WO/.!-.!:$<.(6##.!'7!(&.7!:87/.!,$#6/-.!)6($,6WO/.V!3%)7.((.1./)C!:.!/619,.7-.-!

$)7:.-! %J.d! (8N611.! .)! ('! -67,&-! :$<.(6##./)! :.-! <'%%&/-! -7&<'/)! %.)).! -),')$W&.V! +',!

.M.1#(.C!(.!%&9('W.!:.-!'/)&WO/.-!'7M!I0!#',!(.-!(.%)&/.-!I0XH>{BC>{kC!I0T"XKp>{?C!:.%)&/.!A>{tC!

0(.%{3>{wC! .)! #',! ('! ('/W.,&/.>{o! #.,1.)! (8&/:7%)&6/! :.! ,$#6/-.-! J716,'(.-! .)! %.((7('&,.-C!

&/%(7'/)!(.-!(E1#J6%E).-!F!0Iku!.)!0IouV!

!

0611.!#,$%&-$!#,$%$:.11./)C! ('!#,$-./%.!67!/6/!:8':D7<'/)-!'!7/! &1#6,)'/)! &1#'%)!

-7,!(.!)E#.!:.!,$#6/-.-!&117/&)'&,.-!&/:7&).-V!4/!.LL.)C!./!(8'9-./%.!:8':D7<'/)-C!(8&/D.%)&6/!

:.-! '/)&WO/.-! %67#($-! '7M! '/)&%6,#-! :&,&W$-! %6/),.! 0(.%{3! &/:7&)! 7/.! L6,).! ,$#6/-.!

J716,'(.C!(&$.!S!('!W$/$,')&6/!:.!(E1#J6%E).-!F!0Iku!L6((&%7('&,.>{{V!0.%&!#.,1.)!$W'(.1./)!

:8'%)&<.,! (.-! (E1#J6%E).-! F! 0Iku! ,$W7(').7,-B@@C! 1'&-! #'-! (.-! (E1#J6%E).-! F! 0Iou!

%E)6)6M&U7.-C! 1'(W,$! ('! %'#)7,.! .)! ('! #,$-./)')&6/! %,6&-$.! :.-! '/)&WO/.-! :$(&<,$-! '7M! I0!

0Ioαu>{wV! 37! %6/),'&,.C! (8':1&/&-),')&6/! %6/%61&)'/).! :7! #6(E! X*0! ,$-7().! ./! 7/.! ,697-).!

,$#6/-.!F!0Iku!.)!0Iou!'/)&T)716,'(.>{wCB@@V!

!

4/!#(7-!:7!%&9('W.!:.!('!96//.!#6#7(')&6/!:.!I0C!(.!%&9('W.!:.-!,$%.#).7,-!'7!-.&/!:87/.!

1a1.! #6#7(')&6/! .-)! ),O-! &1#6,)'/)! :'/-! (8&/:7%)&6/! :87/.! ,$#6/-.! '/)&T)716,'(.V! +',!

.M.1#(.C! (.! %&9('W.! :.-! '/)&WO/.-! '7M! I0! <&'! 3"K+H! ['-&'(6W(E%6#,6).&/! ,.%.#)6,]! ./!

(8'9-./%.! :8':D7<'/)! L'<6,&-.! ('! W$/$,')&6/! :.! (E1#J6%E).-! F! 0Iku! -#$%&L&U7.-! -$%,$).7,-!

:8XlTA@! [%E)6`&/.! '/)&T&/L('11')6&,.]! 'E'/)! :.-! #,6#,&$)$-! :.! (E1#J6%E).-! F! 0Iku!

,$W7(').7,-!S!('!L6&-!-+"4-'3*!%J.d!(8N611.C!.)!-+"4-4*!%J.d!(.-!#,&1').-V!0.#./:'/)C!%&9(.,!('!

1a1.! #6#7(')&6/! :.! I0! '<.%! :.-! '/)&%6,#-! :&,&W$-! %6/),.! lQzTA! '! #67,! %6/-$U7./%.! ('!

W$/$,')&6/!:.!(E1#J6%E).-!F!0Iku!-#$%&L&U7.-!-$%,$).7,-!:8XPpγB@AV!l.!%&9('W.!:.!:&LL$,./)-!

,$%.#).7,-! -7,! (.-! I0! #.7)! W$/$,.,! :.-! ,$#6/-.-! F! U7'(&)')&<.1./)! .)! U7'/)&)')&<.1./)!

:&LL$,./).-! -+" 4-4*BtC>{>V! 0.%&! .-)! :\! '7M! #,6#,&$)$-! &/),&/-OU7.-! :.-! I0! [:6/)! (.! )E#.! :.!

%61#',)&1./)!./:6-61'(!:'/-!(.U7.(!.-)!&/).,/'(&-$!(.!,$%.#).7,]>oBV!

!

P&/'(.1./)C!7/!.--'&!%(&/&U7.!:.!#J'-.!X!'E'/)!#67,!-),')$W&.!(.!%&9('W.!:.-!I0!-+"4-4*".-)!

'%)7.((.1./)!./!%67,-V!0.)).!$)7:.!%61#,./:!:.-!#')&./)-!'LL.%)$-!#',!7/!(',W.!-#.%),.!:.!

)71.7,-! -6(&:.-! .M#,&1'/)! (8'/)&WO/.! p5T4"QTAC! .)! '! #67,! 97)! :8.M'1&/.,! ('! -$%7,&)$! .)!

(8.LL&%'%&)$! :87/! <'%%&/! %6,,.-#6/:'/)! S! (8'/)&WO/.! p5T4"QTA! L7-&6//$! S! 7/! '/)&%6,#-!

16/6%(6/'(!-#$%&L&U7.!:&,&W$!%6/),.!I40T>@?V!l.-!:6//$.-!#,$%(&/&U7.-!-6/)!#67,!(.!161./)!

'--.d!./%67,'W.'/).-B@>V!

!

!

!



! oB!

kV> l8&117/&-')&6/!'<.%!:.-!%.((7(.-!:./:,&)&U7.-!

!

l.-! I0! #.7<./)! a),.! W$/$,$.-! %:" 4-4*C! %J',W$.-! '<.%! :&LL$,./).-! L6,1.-! :8'/)&WO/.-C!

'%)&<$.-! #7&-! &/D.%)$.-! :'/-! :.-! #')&./)-! ')).&/)-! :.! %'/%.,V! l.-! $)7:.-! %(&/&U7.-! :.#7&-!

U7&/d.! '/-! 6/)! '/'(E-$! A]! (.-! :&LL$,./).-! #,$#',')&6/-! :.! <'%%&/-! 9'-$-! -7,! (.-! I0!b! >]! (.-!

:&LL$,./)-! '%)&<').7,-! :.-! I0!b! B]! (.-! :&LL$,./).-! L6,1.-! :8'/)&WO/.-! 7)&(&-$-! [:.-! #.)&)-!

#.#)&:.-! '7M! JE9,&:.-! I0T%.((7(.-! )716,'(.-]!b! .)! k]! (.-! :&LL$,./).-! <6&.-! :8&/D.%)&6/! :.-!

I0>oBV!G.!/.!1.!L6%'(&-.,'&!:'/-!%.)).!#',)&.!U7.!-7,!(.-!:&LL$,./).-!#,$#',')&6/-!:.-!<'%%&/-C!

7)&(&-'/)!:.-!I0!%:"4-4*!.)!:.-!-67,%.-!:&LL$,./).-!:8'/)&WO/.-V!

!

!

Q%$& 8W& 10)?M3%$& ,2%)& '%$& ,0*1@#0%$& ,$$()13$& ,?C& *?>%?+$& Y!OO$Z&R! 0.)).! %')$W6,&.!

%61#,./:!'7--&!9&./!(.-!#.)&)-!#.#)&:.-!U7.!(.-!#,6)$&/.-!./)&O,.-V!l'!/6)&6/!U7.!(.-!I0!%:"

4-4*!%J',W$.-!'<.%!:.-!F33-!#7&--./)!&/:7&,.!:.-!,$#6/-.-!'/)&T)716,'(.-!.)!#,6).%),&%.-!-+!

4-4*!'!$)$!16/),$.!#67,!('!#,.1&O,.!L6&-!./!A{{?C!#',!^&%J'.(!l6)d.B@B!.)!06,/.(&7-!^.(&.LB@kV!

I'/-!(.-!'//$.-!U7&!-7&<&,./)C!(.!#6)./)&.(!)J$,'#.7)&U7.!:.-!I0!%J',W$.-!'<.%!:.-!'/)&WO/.-!

'! $)$! %6/L&,1$! :'/-! :&LL$,./)-!16:O(.-! )716,'7MC! U7.! %.! -6&)! '<.%! 7/! '/)&WO/.! :86,&W&/.!

#,6)$&U7.B@?CB@t! 67! #.#)&:&U7.B@wCB@oCB@{V! I.-! $)7:.-! 6/)! ./-7&).! :$<.(6##$! :.-! -),')$W&.-!

#67,! '7W1./).,! (8&117/6W$/&%&)$! :.! %.)).! '##,6%J.C! ./! 1'/&#7('/)! (.-! I0! 'L&/! U78.((.-!

#,6:7&-./)! :8'<'/)'W.! :.! -&W/'7M! &117/6-)&17(').7,-C! #,6(&L$,')&L-! 67! ./%6,.!

%J&1&6)'%)&U7.-BA@V!

!

0.)).!'##,6%J.!'!$)$!).-)$.!:'/-!#(7-&.7,-!.--'&-!%(&/&U7.-!:.!#J'-.-!X!.)!XX!%61#,./'/)!

:.-!#')&./)-!')).&/)-!:87/.!W,'/:.!<',&$)$!:.!%'/%.,V!0.-!$)7:.-!6/)!16/),$!U7.!(87)&(&-')&6/!

:.!I0!%J',W$.-!%:"4-4*!'<.%!:.-!F33-!$)'&)!-'/-!,&-U7.!.)!#67<'&)!W$/$,.,!(8'%)&<')&6/!:87/.!

&117/&)$!#67,!7/.!W,'/:.!#,6#6,)&6/!:.!#')&./)-C!:6/)!%.,)'&/-!#,$-./)'&./)!:.-!,$#6/-.-!

%(&/&U7.-!#',)&.((.-!67!)6)'(.-V!0.#./:'/)C!%.-!$)7:.-!/86/)!#'-!./%6,.!$)$!).-)$.-!:'/-!(.-!

.--'&-!%(&/&U7.-!:.!#J'-.!XXXC!S!(8.M%.#)&6/!:87/.!$)7:.V!I'/-!%.)).!$)7:.!(.-!'7).7,-!7)&(&-./)!

:.-! I0! %J',W$.-! '<.%! 7/.! #,6)$&/.! :.! L7-&6/! %61#6-$.! :.! ('! +3+! [#,6-)')&%! '%&:!

#J6-#J')'-.]!.)!:7!K^T0"PV!0.)).!#,$#',')&6/C!/611$.!G-50$%01%$eLC!'!$)$!'##,67<$.!#',!

('!PI3![P66:!'/:!I,7W!3:1&/&-),')&6/]!:'/-!(.!),'&).1./)!:.-!#')&./)-!')).&/)-!:87/!%'/%.,!

1$)'-)')&U7.!:.!('!#,6-)').![:6/)!(.7,!1$:&'/.!:.!-7,<&.!.-)!'7W1./)$.!:.!k!16&-]BAAV!

!

!

Q%$&8W& 10)?M3%$& ,2%)&'%$&O7c>&'3+123$& '%$& *?>%?+$V& (?& @303*1D?%>%0*&>('1A13%$&R!

l8&/)$,a)! :87)&(&-.,! :.-! 3Hp! %611.!16E./! :.! %J',W.,! (.-! I0! #67,! (.! :$<.(6##.1./)! :.!

<'%%&/-! %6/),.! (.! %'/%.,! '! :$97)$! :'/-! (.-! '//$.-! A{{@C! #',! :.-! $)7:.-! #&6//&O,.-! :84(&!

K&(96'! .)! -.-! %6((OW7.-BA>CBABCBAkV! I.! /619,.7M! ('96,')6&,.-! 6/)! 16/),$! U7.! :.-! I0!



! ok!

),'/-:7&).-!%:"4-4*!'<.%!:.-!<.%).7,-!<&,'7M!#.,1.))'/)! (8.M#,.--&6/!:.!F33-!./W./:,'&./)!

:.!1.&((.7,.-! ,$#6/-.-! -+"4-4*C! %61#',$!S! (8$(.%),6#6,')&6/!:.!<'%%&/-!S!3Ip!:&,.%).1./)!

:'/-!('!#.'7BA@V!

!

I7,'/)! %.-! :&M! :.,/&O,.-! '//$.-C! (.-! I0! %J',W$.-! '<.%! :.! (83Hp! .)! (.-! I0!1'/&#7($.-!

#67,!.M#,&1.,!:.-!F33-!./:6WO/.-!6/)!$)$!$<'(7$.-!:'/-!:.-!.--'&-!%(&/&U7.-!:.!#J'-.-!X!.)!

XXV! +',! .M.1#(.C! :.-! I0! .M#,&1'/)! -)'9(.1./)! :.-! F33-! [#',! 7/.! ),'/-:7%)&6/! '<.%! 7/!

':./6<&,7-!:'/-!('!#(7#',)!:.-!%'-]C!6/)!$)$!).-)$.-!%J.d!:.-!#')&./)-!'<.%!7/!%'/%.,!'<'/%$!

[:7!-.&/C!:7!#'/%,$'-C!.M#,&1'/)! ('!17%&/.!A]BA?C!7/!%'/%.,!:.-!#6716/-!S!#.)&).-!%.((7(.-!

[.M#,&1'/)! ('! 17%&/.! #?B]BAtC! 67! (.! 1$('/61.! [.M#,&1'/)! ('! )E,6-&/'-.C! 1.('/! 3! .)!

W#A@@]BAwV!0.-!$)7:.-!16/),./)!U7.!%.)).!-),')$W&.!/8.-)!#'-!:'/W.,.7-.!#67,!(.-!#')&./)-!.)!

#.7)!%6/:7&,.![:'/-!%.,)'&/-!%'-]!S!(8'%)&<')&6/!:87/.!,$#6/-.!'/)&T)716,'(.V!

!

!

Q%$& 8W& A?$1(003%$& ,2%)& '%$& )%--?-%$& *?>(+,-%$&R! l.-! JE9,&:.-! :.! I0! .)! :.! %.((7(.-!

)716,'(.-C!'##.($!g!:./:,&)61.-!hC!-.!L6,1./)!-#6/)'/$1./)!(6,-U7.!(.-!I0!-6/)!1&-.-!./!

%7()7,.! '<.%! :.-! %.((7(.-! )716,'(.-! <&<'/).-! 67! '#6#)6)&U7.-BAoV! 0.)).! -),')$W&.! :.!

<'%%&/')&6/! #.,1.)! :8&/:7&,.! :.-! ,$#6/-.-! '/)&T)716,'(.-! -+" 4-4*BA{C! 9&./! U7.! (.! #6)./)&.(!

&117/6W$/&U7.!:.-!:./:,&)61.-!-6&)!#(7-!L'&9(.!U7.!%.(7&!:.-!I0!%J',W$.-!%:"4-4*!'<.%!:.-!

%.((7(.-! )716,'(.-! '#6#)6)&U7.-V! 0.%&! #67,,'&)! -8.M#(&U7.,! #',! 7/! #(7-! L'&9(.! /&<.'7!

:8.M#,.--&6/!:.-!16($%7(.-!:.!%6-)&17(')&6/!.)v!67!:.!#,6:7%)&6/!:8XlTA>B>@V!

!

I.-!.--'&-!%(&/&U7.-!:.!#J'-.!X!.)!XX!6/)!$<'(7$!('!-$%7,&)$!.)!(8.LL&%'%&)$!:.!%.)).!-),')$W&.!

-7,! :.-! #')&./)-! ')).&/)-! :.! W(&61.C! %'/%.,! :7! -.&/C! 1$('/61.! .)! 6/)! :$16/),$! 7/.!

'%)&<')&6/!:7!-E-)O1.!&117/&)'&,.!:'/-!7/.!(',W.!#,6#6,)&6/!:.-!%'-V!

!

!

Q%$&8W& 10)?M3%$&,2%)&'%$& -S$,*$& *?>(+,?C&(?&'%$&)%--?-%$&,B(B*(*1D?%$&R!I.#7&-!('!L&/!

:.-! '//$.-! A{{@! v! :$97)! >@@@C! ('! %'#'%&)$! :.-!I0!%:" 4-4*! S! ./),.,! :'/-! 7/! #,6%.--7-! :.!

1')7,')&6/!./!#,$-./%.!:.! (E-')-!:.!%.((7(.-!)716,'(.-B>ACB>>CB>BCB>k!67!:.!:$9,&-!:.!%.((7(.-!

)716,'(.-! '#6#)6)&U7.-B>?CB>tCB>w! :'/-! (.! 97)! :.! 16/).,! 7/.! ,$#6/-.! &117/&)'&,.! '/)&T

)716,'(.!-+"4-4*!'!$)$!$)'9(&.!:'/-!:&LL$,./)-!16:O(.-V!X(!.-)!W$/$,'(.1./)!%6/-&:$,$!U7.!(.-!

I0! %J',W$.-! '<.%! :.-! %.((7(.-! )716,'(.-! '#6#)6)&U7.-! -6/)! -7#$,&.7,.-! '7M! I0! %J',W$.-!

'<.%! :.-! (E-')-! )716,'7MC! L7-&6//$.-! '<.%! :.-! %.((7(.-! )716,'(.-! 67! ),'/-:7&).-! '<.%! :.!

(83Hp1C! :'/-! (8&/:7%)&6/! :87/.! ,$#6/-.! &117/&)'&,.BA@V! 4/! .LL.)! (.-! %.((7(.-! '#6#)6)&U7.-!

-6/)!7/.!),O-!96//.!-67,%.!:8'/)&WO/.-!#67,!('!#,$-./)')&6/!%,6&-$.!.)C!./!L6/%)&6/!:7!)E#.!

:8'#6#)6-.!&/:7&).C!-6/)!%'#'9(.-!:8&/:7&,.!('!1')7,')&6/!:.-!I0!.)!:.!W$/$,.,!:.-!,$#6/-.-!

:.!)E#.!&117/6WO/.{oCB>oV!



! o?!

I7,'/)!%.-!:.,/&O,.-!'//$.-C!7/.!W,'/:.!<',&$)$!:8.--'&-!%(&/&U7.-!:.!#J'-.!X!.)!XX!'!$)$!

,$'(&-$.!'L&/!:.!).-).,!('!-$%7,&)$!.)!(8.LL&%'%&)$!:.!%.)).!-),')$W&.V!+(7-&.7,-!)E#.-!:.!%'/%.,!

-6/)!%6/%.,/$-!#',!%.-!.--'&-!*!(E1#J61.!2C!W(&61.C!1$('/61.C!%'/%.,!%6(6,.%)'(C!.)%e!l.-!

,$-7()')-! ./%67,'W.'/)-! :.! %.-! $)7:.-! &/:&U7./)! U7.! A]! (.-! I0! %J',W$.-! '<.%! :.-! (E-')-!

)716,'7M! 67! :.-! %.((7(.-! )716,'(.-! '#6#)6)&U7.-! #.7<./)! a),.! ':1&/&-),$.-! '7M! #')&./)-!

-'/-! )6M&%&)$! '##',./).! .)! U7.! >]! %.)).! '##,6%J.! %6/:7&)! S! (8'%)&<')&6/! :.! ,$#6/-.-!

&117/&)'&,.-! :'/-! 7/.! (',W.! #,6#6,)&6/! :.! %'-V! 0.#./:'/)C! (.-! ,$#6/-.-! %(&/&U7.-!

,'##6,)$.-!-6/)!,.(')&<.1./)!(&1&)$.-!:'/-!:.!/619,.7-.-!$)7:.-BA@V!0.%&!#.7)!-8.M#(&U7.,!

#',! (8.M&-)./%.! :87/! 1&%,6./<&,6//.1./)! )716,'(! ),O-! -7##,.--.7,! [#,$-./%.! :.! %.((7(.-!

-7##,.--&<.-! %611.! (.-! (E1#J6%E).-! F! 0Iku! ,$W7(').7,-! 67! (.-! %.((7(.-! 1E$(6�:.-!

-7##,.--&<.-C! :.! 16($%7(.-! '/)&T&/L('11')6&,.-! %611.! (8XlTA@]! .1#a%J'/)! (.-! I0! .)! (.-!

.LL.%).7,-!:.!('!,$#6/-.!&117/&)'&,.!:8./),.,!./!%6/)'%)!'<.%!('!)71.7,C!.)!#',!(.!L'&)!U7.!

)67).-!(.-!16,)-!#',!'#6#)6-.!/.!-6/)!#'-!&117/6WO/.-V!!

!

l'! %619&/'&-6/! :.! #(7-&.7,-! )J$,'#&.-! #67,,'&)! #.,1.)),.! :8'7W1./).,! (8.LL&%'%&)$! :.-!

),'&).1./)-!./!D67'/)!S!('!L6&-!-7,!(.-!%.((7(.-!&117/6-7##,.--&<.-![./!(.-!&/J&9'/)]!.)!-7,!(.-!

%.((7(.-!%E)6)6M&U7.-!.)!(.-!(E1#J6%E).-!F!0IkuV!l'!W$/$,')&6/!.)!('!U7'(&)$!:.!%.-!:.,/&O,.-!

,.#6-./)! ./! W,'/:.! #',)&.! -7,! (.-! I0! .)! (.7,! %'#'%&)$! S! '%)&<.,! :.! 1'/&O,.! .LL&%'%.! %.-!

%.((7(.-V! I.-! $)7:.-! #.,1.))'/)! :.! %61#,./:,.! (.-! -&W/'7M! .)! (.-! -67,%.-! :8'/)&WO/.-! S!

%J',W.,! -7,! (.-!I0!%:" 4-4*C! /$%.--'&,.-! S! 7/.!96//.! &/:7%)&6/!:87/.! ,$#6/-.! &117/&)'&,.!

%6/:7&-'/)!S! ('!:.-),7%)&6/!:.!('!)71.7,C!#.,1.)),'&./)! (8$('96,')&6/!:87/!%6%`)'&(!.LL&%'%.!

['<.%!('!#6--&9&(&)$!:.!%67#(.,!S!:8'7),.-!)J$,'#&.-]!#67,!(8$,':&%')&6/!:7!%'/%.,V!

!

!

!

K dMa%)*1A&'%$&*+,2,?C&'%&*"#$%&

!
0611.! D8'&! )'%J$! :.! <67-! ./! %6/<'&/%,.! :7,'/)! 16/! &/),6:7%)&6/C! ('! #,$-./)')&6/!

%,6&-$.! .-)! .--./)&.((.! #7&-U78.((.! #.,1.)! ('! #,$-./)')&6/! :8'/)&WO/.-! .M6WO/.-C! /6/!

-E/)J$)&-$-! :&,.%).1./)! :'/-! (.-! I0! ['/)&WO/.-! :7! -6&C! :.! )71.7,-C! :.! 1&%,66,W'/&-1.-!

/8&/L.%)'/)! #'-! (.-! I0]! '7M! (E1#J6%E).-! F! 0IouV! 4((.! .-)! :6/%! #,&16,:&'(.! :'/-!

(8$)'9(&--.1./)!:.!,$#6/-.-!F!0Iou!'/)&T&/L.%)&.7-.-!67!'/)&T)716,'(.-V!"6/!$)7:.!.-)!:6/%!

%'#&)'(.!#67,!('!<'%%&/')&6/!.)!#67,!(8&117/6)J$,'#&.!1.))'/)!./!D.7!7/.!#,$-./)')&6/!#',!

(.-!I0V!

!

p67-! '<6/-! <7! U7.! (.-! %.((7(.-! '#6#)6)&U7.-! -6/)! %('--&U7.1./)! (87/.! :.-! 1.&((.7,.-!

-67,%.-! :8'/)&WO/.-! #67,! ('! #,$-./)')&6/! %,6&-$.! #',! (.-! %.((7(.-! :./:,&)&U7.-V! I.! L'&)C! :.!



! ot!

/619,.7M!.--'&-!%(&/&U7.-!-.!-6/)!L6%'(&-$-!-7,!(87)&(&-')&6/!:.!I0!%J',W$.-!%:"4-4*!'<.%!:.-!

%.((7(.-!)716,'(.-!,./:7.-!'#6#)6)&U7.-!.)!&/D.%)$.-!'7M!#')&./)-!#67,!&/:7&,.!:.-!,$#6/-.-!

F! 0Iku! .)! 0IouV! 4<&:.11./)C! :'/-! %.-! #,6)6%6(.-C! #67,! U7.! ('! <'%%&/')&6/! L6/%)&6//.! '7!

1&.7MC! &(! .-)! /$%.--'&,.! :8&/:7&,.! 7/.! 16,)! &117/6WO/.! ['<.%! (87)&(&-')&6/! :8'W./)-!

%J&1&U7.-]V!0.#./:'/)!(.-!,$-7()')-!:.!%.-!$)7:.-!-6/)!-67<./)!#.7!9$/$L&U7.-!:7!#6&/)!:.!

<7.!%(&/&U7.V!0.%&!#.7)Ta),.!:7!S!:&LL$,./)-!#','1O),.-!:&-%7)$-!#,$%$:.11./)V!

!

I'/-! %.! %6/).M).C! /6),.! ('96,')6&,.! .)! :8'7),.-! 6/)! 16/),$! U7.! (.-! %.((7(.-! <&<'/).-!

$)'&./)!7/.!-67,%.!:8'/)&WO/.-!.LL&%'%.-!#67,!('!#,$-./)')&6/!%,6&-$.!'7--&!9&./!-+"4-'3*!U7.!

-+"4-4*V!3&/-&C!/67-!'<6/-!16/),$!U7.!(87)&(&-')&6/!:.!I0!%J',W$.-!'<.%!:.-!%.((7(.-!)716,'(.-!

:.!1$('/61.! 2At! <&<'/).-! #.,1.))'&)! :8&/:7&,.! 7/.! ),O-! 96//.! #,6).%)&6/! '/)&T)716,'(.!

:'/-! (.! %':,.! :87/.! <'%%&/')&6/! :.! )E#.! #,6#JE('%)&U7.V! 0.)).! #,6).%)&6/! .-)! :7.! S!

(8&/:7%)&6/!:.!(E1#J6%E).-!F!0Iou!%E)6)6M&U7.-!W,q%.!S!('!#,$-./)')&6/!%,6&-$.!:.-!'/)&WO/.-!

)716,'7M!#',!(.-!I0V!

!

I'/-!7/!#,.1&.,!).1#-C!(869D.%)&L!:.!1'!)JO-.!'!$)$!:8$<'(7.,!-&!('!#,$-./)')&6/!%,6&-$.!S!

#',)&,!:.!%.((7(.-!)716,'(.-!<&<'/).-!#.,1.))'&)!:.!#,6)$W.,!.LL&%'%.1./)!%6/),.!7/.!)71.7,!

:$DS! &/-)'(($.C! :'/-! 7/! 16:O(.! :.! )E#.! )J$,'#.7)&U7.V! p67-! '<6/-! '&/-&! 16/),$! U7.! ('!

#,$-./)')&6/!%,6&-$.!#',!(.-!I0!:|'/)&WO/.-!:.!%.((7(.-!)716,'(.-!<&<'/).-!:.!1$('/61.!2At!

#.,1.)!7/.!#,6).%)&6/!.LL&%'%.!%6/),.!('!)71.7,!:'/-!7/!#,6)6%6(.!:.!)E#.!)J$,'#.7)&U7.V!

I.!#(7-C!/67-!'<6/-!16/),$!U7.!%.)).!#,6).%)&6/!$)'&)!1.&((.7,.!U7.!%.((.!69)./7.!'<.%!:.-!

I0!%J',W$.-!'<.%!:.-!%.((7(.-!)716,'(.-!'#6#)6)&U7.-C!.)!U7.!%.%&!$)'&)!:7.!S!7/.!1.&((.7,.!

%6/-.,<')&6/!:.-!'/)&WO/.-! )716,'7M! -67-! (.7,! L6,1.!/')&<.!'7! -.&/!:.-! %.((7(.-!<&<'/).-V!

0.-! ),'<'7M! 6/)! L'&)! (869D.)! :87/.! #79(&%')&6/! :'/-! +(6-Q/.! ./! >@AAB>{V! I'/-! 7/! -.%6/:!

).1#-C!D.!1.!-7&-!&/)$,.--$.!S!$(7%&:.,!(.-!1$%'/&-1.-!%.((7('&,.-!.)!16($%7('&,.-!&1#(&U7$-!

:'/-!('!#,$-./)')&6/!%,6&-$.!:.-!I0!S!#',)&,!:.-!%.((7(.-!<&<'/).-V!
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! oo!

F `(?+1$&

!

l.-! -67,&-! 0?w2lvt! [0Ik?V>]! :.! -&M! -.1'&/.-! 6/)! $)$! 69)./7.-! :'/-! (.-! ('96,')6&,.-!

N',('/! [Q,($'/-C! P,'/%.]V! l.-! -67,&-! 0?w2lvt! QFTA! 0Ik?V>! .)! 0?w2lvt! 0Ik?VA! 6/)! $)$!

69)./7.-! :'/-! (.-! ('96,')6&,.-! 0J',(.-! H&<.,! ["'&/)T379&/Tl.-T4(9.7L-C! P,'/%.]! .)! $(.<$.-!

:'/-!/6),.!'/&1'(.,&.!4Q+"V!l.-!-67,&-!0?w2lvt!QFTA!0Ik?VAv0Ik?V>!6/)!$)$!69)./7.-!#',!(.!

%,6&-.1./)!PA!:87/.!-67,&-!0?w2lvt!0Ik?VA!'<.%!7/.!-67,&-!0?w2lvt!QFTA!0Ik?V>!.)!$(.<$.-!

:'/-!/6),.!'/&1'(.,&.V!F67).-!(.-!.M#$,&./%.-!6/)!$)$!,$'(&-$.-!./!'%%6,:!'<.%!(.!g!47,6#.'/!

06117/&)E! 067/%&(! I&,.%)&<.!h! :7! >kvAAvA{otC! (.! ,OW(.1./)! :7! I$#',).1./)! =$)$,&/'&,.!

P,'/i'&-![#.,1&-!p�!w?TAB>A]!.)!(8'/&1'(.,&.!:.!(8X/-)&)7)!06%J&/![p�!:8'%%,$:&)')&6/!3Tw?TAkT

@>]V!

!

!

N O0*1)(+B$V&>,+D?,@%&)%--?-,1+%&

!

l.-!'/)&%6,#-!16/6%(6/'7M!-6/)!%67#($-!S!:&LL$,./)-!L(76,6%J,61.-!.)!:&,&W$-!%6/),.!(.-!

16($%7(.-! -7&<'/).-!*! 0IoαT3+0TNwC! 0IAA%T+4T0EwC! 0Io@TPXF0C! 0IotT3+0C! X39T+4C! 0IBT+4T

0EwC! 0IkT+.,0+C! XPpγT3+0C! 0IAA%TPXF0C! 3//.M&/.=T+4! [2I! 2&6-%&./%.-]C! =α>T3+0C! 0Ik?VAT

2&6)C! "&,#αT2&6)C! "),.#)'<&:&/.! +'%&L&%2(7.C! 0IkwT3+0! [.2&6-%&./%.-]C! %'(,.)&%7(&/.! #7,&L&$!

[FJ.,16"%&./%.]C! 6<'(971&/.! #7,&L&$! [^&((&#6,.]C! :6/`.E! '/)&T%J&%`./! kooC! W6')! '/)&T,'99&)!

tkw![G'%`-6/]V!

!

l.!1',U7'W.!'!$)$!,$'(&-$!S!k�0C!./!7)&(&-'/)!7/!)'1#6/!+2"!Az!%6/)./'/)!?�!"=P!["$,71!

:.!=.'7!Pr)'(]! .)! ?1^!:84IF3V! l.-! %.((7(.-!6/)!:8'96,:!$)$! &/%79$.-! '<.%!:.! (8'/)&%6,#-!!

16/6%(6/'(! '/)&T0IAtv0IB>! [>VkK>]! #67,! 9(6U7.,! (.-! ,$%.#).7,-! P%! [2I]! #./:'/)! >@!1&/V!

4((.-!6/)!./-7&).!$)$!1',U7$.-!'<.%!(.-!'/)&%6,#-!%67#($-!#./:'/)!>@!1&/!-7##($1./)'&,.-V!

+67,!(.-!'/)&%6,#-!9&6)&/E($-C!('!-),.#)'<&:&/.!'!$)$!'D67)$.!-.%6/:'&,.1./)!#./:'/)!A?!1&/V!!

!

+67,! (.!1',U7'W.! &/),'%.((7('&,.! XPpγC! (.-! -#($/6%E).-!6/)!$)$! ,.-)&17($-!#./:'/)!kJ!S!

Bw�0! S! 7/.! %6/%./),')&6/! :.! A@t! %.((7(.-v1(! ./! 1&(&.7! %61#(.)! '<.%! @C?µWv1(! +^3! .)!

@C?µWv1(! &6/61E%&/.! ["&W1'T3(:,&%J]! ./! #,$-./%.! :.! K6(W&! +(7W! [-7&<'/)! (.-!

,.%611'/:')&6/-! :7! L67,/&--.7,C! 2I]C! .)! 1',U7$-! '<.%! 7/! '/)&T0IBC! '/)&T0IkC! '/)&T0IoC!

#7&-!'<.%!(8'/)&TXPpγ!./!&/),'%.((7('&,.![`&)!:.!1',U7'W.!&/),'%.((7('&,.C!2I]V!

!

+67,! (.! 1',U7'W.! :7! %E)6#('-1.! :.-! %.((7(.-! '<.%! (.! 0.((F,'%`.,F^! 6,'/W.! 0^H3!

[%'(%$&/.C!X/<&),6W./]C!(.-!%.((7(.-!6/)!$)$!&/%79$.-!#./:'/)!>@!1&/!S!Bw�0C!S!?!MA@tv1(!:'/-!



! o{!

:7!+2"! %6/)./'/)!>C?µ^!:.!%'(%$&/.C!#7&-! (',W.1./)! ('<$.-!'<.%!:7!1&(&.7! %61#(.)V!+67,!

$<'(7.,!(8'#6#)6-.C!/67-!'<6/-!7)&(&-$!7/!`&)!3//.M&/.=![2I]V!

!

+67,! (.!1',U7'W.! :.-! (&#&:.-!1.19,'/'&,.-C! (.-! %.((7(.-! 6/)! $)$! &/%79$.-! #./:'/)! A@!

1&/!S!Bw�0C!S!A@tv1(!:'/-!:7!+2"!%6/)./'/)!Aµ^!:.!I&I![X/<&),6W./]C!#7&-!(',W.1./)!('<$.-!

'<.%! :7! 1&(&.7! %61#(.)! [(8.M%O-! :.! I&I! .-)! ,.(',W7$! (6,-! :7! :.,/&.,! ('<'W.! #./:'/)! AJ!

1&/&171!S!Bw�0]V!

!

+67,!$<'(7.,!('!#,6(&L$,')&6/C!(.-!%.((7(.-!QFTX![A@!S!>@!MA@t!%.((7(.-v1(]!6/)!$)$!1',U7$.-!

'<.%!>µ^!:.!0P"4![X/<&),6W./]!:'/-!:7!+2"!Az!#./:'/)!w!1&/7).-!S!).1#$,')7,.!'19&'/).C!

#7&-!('<$.-!'<.%!:7!"=P!L,6&:!.)!(',W.1./)!('<$.-!'<.%!:7!1&(&.7!%61#(.)V!

!

l.-!%.((7(.-!6/)!$)$!'/'(E-$.-!#',!%E)61$),&.!:.!L(7M!./!7)&(&-'/)!(.!P30"!l"HXX!67!P6,).--'!

[2I]!#7&-!(.-!(6W&%&.(-!I&<'![tVAV>C!2I]!.)!P(6jG6![<.,-&6/!{VBV>!F,..")',C!3-J('/:C!4)')-T;/&-]V!

!

!

; W?-*?+%&)%--?-,1+%&

!

l.-!%.((7(.-!2B�!.)!(.-!%.((7(.-!)716,'(.-!:.!1$('/61.!2At!PA@![2At]!6/)!$)$!%7()&<$.-!./!

1&(&.7!%61#(.)![H+^X!Atk@!K(7)'1'MC!A@�!"=PC!>1^!lTW(7)'1&/.C!A@@!7/&)$-!:.!#$/&%&((&/.C!

A@@eWv1(!:.!-),.#)61E%&/.C! X/<&),6W./]V!l.-!%.((7(.-!lTQ=3!-6/)!:.-!%.((7(.-!l!),'/-L.%)$.-!

'<.%! 7/.! L6,1.! :8Q=3! 7/&U7.1./)! .M#,&1$.! :'/-! (.! %E)6#('-1.! *! Q=3T4KP+TlC! .)! (.7,!

)$16&/! 4KP+Tl!6/)! W$/$,.7-.1./)! $)$!:6//$.-!#',!mV! H6%`! [;/&<.,-&)$!:7!^'--'%J7-.))-!

^.:&%'(! "%J66(C! 26-)6/C! 4)')-T;/&-]>>tV! l.-! L&9,69('-).-! 00lTA! [67! l{>{C! 3F00]! -6/)! (.-!

)$16&/-! :.-! %.((7(.-! 00lTATQ=3! U7.! /67-! '<6/-! ),'/-L.%)$.-! '<.%! (.! #('-1&:.! #%Ip3T

=?vN&-TQ=3)TKP+! [6Y! (8Q=3!.-)! ),6/U7$.!:.!-'! -$U7./%.! (.':.,C!.1#a%J'/)! -'! -$%,$)&6/]C!

W$/$,.7-.1./)!:6//$!#',!+J&(&##.!+&.,,.! [0./),.!:8X117/6(6W&.!:.!^',-.&((.!l71&/E]V! l'!

),'/-L.%)&6/! :.! %.-! %.((7(.-! '! $)$! ,$'(&-$.! '<.%! (.! `&)! l&#6L.%)'1&/.F^! lFz! '/:! +(7-F^!

H.'W./)-! [X/<&),6W./]V! l.-! %.((7(.-! lTKP+TP! -6/)!:.-!%.((7(.-! l!U7.!/67-!'<6/-! ),'/-L.%)$.-!

'<.%! 7/! #('-1&:.! .M#,&1'/)! 7/.! L6,1.! L',/$-E($.! :.! ('! KP+! [.M#,.--&6/! 1.19,'/'&,.C!

#4KP+TPC! 0(6/).%J]C! ./! 7)&(&-'/)! (.! `&)! F,'/-TXF! F,'/-L.%)&6/! `&)! [^&,7-]V! l.-! %.((7(.-! lTQ=3C!

00lTATQ=3! .)! lTKP+TP! 6/)! $)$! %7()&<$.-! ./!1&(&.7! %61#(.)! ./! #,$-./%.! :.! ?@@!µWv1(! :.!

KkAo! ["&W1'T3(:,&%J]V! l.-! %.((7(.-! 2B�C! JE9,&:61.-! :.! %.((7(.-! F! 0Iou! U7&! .M#,&1./)! ('!βT

W'('%)6-&:'-.C! -67-! (.!#,616).7,!:7! ('%�! (6,-U7.!%.!:.,/&.,!.-)!'%)&<$C!#',! ,.%6//'&--'/%.!

-#$%&L&U7.!:7!%61#(.M.!NT>m9TQ=3>?wT>twk!["XXpP4ml]
BB@C!6/)!W$/$,.7-.1./)!$)$!:6//$.-!#',!

0V!l.%(.,%![X/-)&)7)!+'-).7,C!P,'/%.]V!

!



! {@!

+67,!.1#a%J.,!('!16,)!%.((7('&,.!:$#./:'/).!:.-!%'-#'-.-C!(.-!%.((7(.-!6/)!$)$!%7()&<$.-!

./! #,$-./%.! :.! A@µ^! :.! dT=3I! P^m! ["&W1'T3(:,&%J]V! 3().,/')&<.1./)C! (8'#6#)6-.! '! $)$!

&/:7&).!#',!&,,':&')&6/!γ![A@@KE!#67,!(.-!%.((7(.-!l!.)!2At]!.)!-7&<&.!:87/.!&/%79')&6/!:.!koJ!S!

Bw�0!./!1&(&.7!%61#(.)C!'<'/)!7)&(&-')&6/V!l'!#,6#6,)&6/!:.-!%.((7(.-!'#6#)6)&U7.-!3//.M&/.!

=uv+XT!,.),67<$.!$)'&)!≥w@�V!

!

+67,! ('! W$/$,')&6/!:.-!2^I0C! (.-! %.((7(.-! :.! ('!16�((.! 6--.7-.!:.! -67,&-! 0?w2lvt!6/)!

-79&! 7/.! (E-.! :.-! W(697(.-! ,67W.!#',! 7/! ),'&).1./)! :.! @Cok�!:.! %J(6,&:.! :8'16/&71V! l.-!

%.((7(.-!6/)!./-7&).!$)$!1&-.-!./! %7()7,.!S!A@tv1(!./!1&(&.7! %61#(.)!:'/-!:.-!#('U7.-!>k!

#7&)-! [A1(v#7&)-]! '<.%! :7!K^T0"P! ,.%619&/'/)! S! >@/Wv1(! [+.#,6).%J]V! 3! G>! .)! GkC! {@�! .)!

w?�!:7!1&(&.7!'!$)$!,.1#('%$!#',!:7!1&(&.7!/.7LC!,.-#.%)&<.1./)V!l.-!2^I0!&11')7,.-!-6/)!

,$%7#$,$.-!S!GtC!6Y!(86/!69)&./)!t?�!:.!%.((7(.-!0IAA%u!./!16E.//.V!

!

+67,!(.!#J$/6)E#'W.!:.-!2^I0C!%.-!:.,/&O,.-!6/)!$)$!&/%79$.-!-.7(.-!67!9&./!'<.%!:.-!

%.((7(.-! 2At! <&<'/).-! 67! '#6#)6)&U7.-C! '<.%! 67! -'/-! l+"! [?@@/Wv1(]! .)! XPpγ! [>@/Wv1(!b!

H6%J.]V! =&/W)TU7'),.! J.7,.-! '#,O-C! (.-! -7,/'W.'/)-! :.! %7()7,.-! 6/)! $)$! ,$%7#$,$-! .)! ('!

#,6:7%)&6/!:.-!%E)6`&/.-! XlTA>#w@!.)! XlTA@!$<'(7$.!#',!4lX"3![`&)!4lX"3!2I]V!l.-!2^I0!6/)!

$)$!,$%7#$,$.-!#67,!a),.!#J$/6)E#$.-!./!).,1.-!:8.M#,.--&6/!:.-!16($%7(.-!:7!0^N!.)!:.-!

16($%7(.-!:.!%6-)&17(')&6/V!

!

+67,! ('!#,$#',')&6/!:.-!.M6-61.-C!A@@!MA@t! lTQ=3!6/)!$)$!,$#',)&.-!:'/-!:.-! L('-U7.-!

#./:'/)!?J![%6,,.-#6/:'/)!'7!).1#-!:.!%6T%7()7,.!:.-!.M#$,&./%.-!L6/%)&6//.((.-]C!#7&-! (.!

-7,/'W.'/)!,$%7#$,$!.-)!L&(),$!'<.%!7/!-)$,&%7#![@C>>µ1]V!l.!-7,/'W.'/)!'!$)$!%6/-.,<$!S!k�0!

-7,!('!/7&)!#7&-!7(),'%./),&L7W$!S!A@@!@@@W![�!>>!@@@,#1]!#./:'/)!w@!1&/!S!k�0V!4/-7&).C!(.!

%7(6)!-.%!'!$)$!,$%7#$,$V!+67,!7/.!%6/%./),')&6/!:.!A>@MC!(.-!.M6-61.-!6/)!$)$!,.#,&-!:'/-!

oB@µ(! [#67,! A@@1(! :.! :$#',)]C! .)! :.-! :&(7)&6/-! -7%%.--&<.-! /67-! 6/)! #.,1&-! :869)./&,! :.-!

.M6-61.-!%6/%./),$-!A>@MC!t@MC!>@M!.)!>MV!

!

+67,! (8.M)&/%)&6/!:.! (8.M#,.--&6/!:.! ('!%6//.M&/.!kB![0MkB]!:'/-! (.-!%.((7(.-!l!.)!lTQ=3C!

/67-! '<6/-! 7)&(&-$! 7/! -JHp3! 0MkB! '<.%! (.! `&)! ^&--&6/! l./)&<&,'(! F,'/-:7%)&6/! +',)&%(.-!

["N0lp=!XItokwBC!"&W1'T3(:,&%J]V!l8.M)&/%)&6/!:.!('!0MkB!'!$)$!<$,&L&$.!#',!j.-).,/!9(6)!.)!

(.-!%.((7(.-!6/)!$)$!./-7&).!%7()&<$.-!./!1&(&.7!%61#(.)!./!#,$-./%.!:.!?@@µWv1(!:.!KkAo!.)!

:.!BµWv1(!:.!#7,61E%&/.![K&9%6]V!

!

!

!

!

!



! {A!

G 9CB3+1%0)%$&'%&B+3$%0*,*1(0&)+(1$3%&

!

+67,! (.-! .M#$,&./%.-! L6/%)&6//.((.-! :.!#,$-./)')&6/! %,6&-$.! -+" 4-'3*C! (.-! 2^I0!6/)! $)$!

%7()&<$.-!AtJ!'<.%!:&LL$,./).-!U7'/)&)$-!:.!%.((7(.-!lTQ=3!<&<'/).-!67!'#6#)6)&U7.-![,'##6,)!

lTQ=3!*!I0!@CB!*A!b!A!*A!b!B!*A!b!t!*A!b!{!*A]!./!#,$-./%.!:.!l+"![:.!M?J*$-!@AAA!*2k!b!?@@/Wv1(!b!

"&W1'T3(:,&%J]V!l.-!I0!6/)!./-7&).!$)$!#7,&L&$.-!#',!7/!),&!1'W/$)&U7.!#6-&)&L![9&((.-!0IAA%C!

^&()./E&]V! I&M! MA@B! I0! #7,&L&$.-! 6/)! ./-7&).! $)$! 1&-.-! ./! %7()7,.! '<.%! A@k! %.((7(.-! 2B�!

#./:'/)!AoJV!3#,O-!'D67)!:7!-79-),')!0+HKC!('!:./-&)$!6#)&U7.!'!$)$!1.-7,$.!S!?t@/1!#',!

7/!(.%).7,!4lX"3![2.,)J6(:!02{AA]V!+67,!(.-!.M#$,&./%.-!'<.%!(.-!.M6-61.-C!@C?!MA@t!2^I0!

[>?@µ(]!6/)!$)$!1&-.-!./!%7()7,.!'<.%!:.-!.M6-61.-!%6/%./),$!>M![>?@µ(]!#./:'/)!?J!S!Bw�0V!

l'!-7&).!:.-!$)'#.-!.-)!&:./)&U7.!S!%.((.-!.M#(&U7$.-!#,$%$:.11./)V!

!

+67,! (.-! .M#$,&./%.-! L6/%)&6//.((.-! :.! #,$-./)')&6/! %,6&-$.! -+" 4-4*C! (.-! 2^I0! 6/)! $)$!

%7()&<$.-! AtJ! '<.%! (.-! %.((7(.-! lTQ=3! 67! lTQ=3! -JHp3! 0MkB! <&<'/).-! 67! '#6#)6)&U7.-!

[,'##6,)! %.((7(.-!*! I0! �! B!*A]! 67! 9&./! '<.%! A@µWv1(! :.! #,6)$&/.! Q=3V! ;/! 1&((&6/! :.! I0!

#7,&L&$.-! [%611.!#,$%$:.11./)]!6/)!$)$! &/D.%)$.-!./! &V<!:'/-!:.-!-67,&-!0?w2lvt!0Ik?V>!

'E'/)! ,.i7.-! ('! <.&((.! >V?! MA@t! QFTX! 0Ik?VAv0Ik?V>! 1',U7$.-! '<.%! >µ^! :.! 0P"4V! 0.-!

(E1#J6%E).-! F! 0Iou! QFTX! /'�L-! 6/)! $)$! #7,&L&$-! S! #',)&,! :.-! W'/W(&6/-! :.! -67,&-! QFTX!

0Ik?VAv0Ik?V>! ./! 7)&(&-'/)! 7/! `&)! :.! ),&! /$W')&L! 0Io! [X/<&<6W./]! .)! '#,O-!1',U7'W.! 0P"4C!

&/D.%)$-!$W'(.1./)!./!&V<V!F,6&-!D67,-!#(7-!)',:C!(.-!-#($/6%E).-!:.-!-67,&-!,.%.<.7-.-!6/)!$)$!

'/'(E-$.-! ./! ,$'(&-'/)! :.-! 1',U7'W.-! '<.%! :.-! '/)&%6,#-! 16/6%(6/'7M! '/)&T0IoC! '/)&T

0Ik?VA!.)!'/)&T=α>!#67,!$<'(7.,!(8'%)&<')&6/!%.((7('&,.V!

!

!

K O0,-S$%&'?&>3),01$>%&'%&),B*?+%&'%&>,*3+1%-&)%--?-,1+%&

!

+67,!$)7:&.,!(.!1$%'/&-1.!:.!%'#)7,.!:.!1')$,&.(!%.((7('&,.!-+"4-'3*C!(.-!2^I0![A@!MA@k]!

6/)!$)$!%7()&<$.-!'<.%!:.-!%.((7(.-!<&<'/).-![00lTA!b!B@!MA@k]C!#,$'('9(.1./)!1',U7$.-!'<.%!

-6&)!7/!1',U7.7,!(&#6#J&(.![I&I]C!-6&)!7/!1',U7.7,!#,6)$&U7.![0'(%$&/.]V!3#,O-!BJ!:.!%7()7,.C!

(.-!%.((7(.-!6/)!$)$!1',U7$.-!#',!7/!'/)&%6,#-!'/)&T0IAA%V!I'/-!(.-!.M#$,&./%.-!:8&/J&9&)&6/C!

('! %6T%7()7,.! '! $)$! ,$'(&-$.! ./! #,$-./%.! 67! /6/! :.! j6,)1'/&/.! [A@@! /^]C! 1'//'/.! [A@!

1Wv1(]C!L7%6&:'/.![A!1Wv1(]C!#6(EK![?@@!µWv1(]C!%E)6%J'('-&/.!I![>@!µ^]C!++>![B@!µ^]C!++B!

[B@!µ^]!["&W1'T3(:,&%J]C!'/)&T0Ikw!#7,&L&$!.)!-6/! &-6)E#.!H')! XWK>'!m! [.2&6-%&./%.-]!67!7/!

#.#)&:.!9(6U7'/)! ('!%'(,$)&%7(&/.![0(&/&-%&./%.-]V!l.-!I0![67! (.-!00lTA! (6,-U7.!%8$)'&)! (.!%'-]!

6/)!$)$!#,$),'&)$.-!#./:'/)!B@!1&/!S!k�0!'<.%!(.-!:&LL$,./)-!&/J&9&).7,-V!3().,/')&<.1./)C!(.-!

%.((7(.-! 6/)! $)$! %7()&<$.-! ./! #,$-./%.! 67! /6/! :87/! ),'/-j.((! [@Ckµ1C! ':'#)'9(.! -7,! 7/.!

#('U7.!>k!#7&)-C!2I]V!l.-!%.((7(.-!6/)!./-7&).!$)$!'/'(E-$.-!#',!%E)61$),&.!:.!L(7MV!



! {>!

T 4+(*%)*1(0&)(0*+%&?0%&3B+%?2%&*?>(+,-%&.,'2.21'

!

3!G@C!:.-!W,67#.-!:.!?!-67,&-!0?w2lvt!6/)!$)$!&/D.%)$.-!'<.%!A@t!%.((7(.-!2At!PA@!./!&V<!

#67,!&/:7&,.!:.-!)71.7,-!#7(16/'&,.-V!l.-!2^I0!6/)!$)$!%7()&<$.-!#./:'/)!AtJ!./!#,$-./%.!

:.! l+"! [?@@/Wv1(]! .)! :8XPpγ! [>@/Wv1(]C! -.7(.-! 67! '<.%! :.-! %.((7(.-! 2At! <&<'/).-! 67!

'#6#)6)&U7.-C!67!'<.%!:.-!#.#)&:.-!,.-),.&/)-!'7!0^NTX!.)!:$,&<$-!:.!('!)71.7,![W#A@@>?TBB!

.)!FH+>AoATAooC!A@µ^!%J'%7/]V!l.-!2^I0![?!MA@?]!6/)!./-7&).!$)$!('<$.-C!#7,&L&$.-C!γT&,,':&$.-!

[A@@KE]! #67,! $(&1&/.,! (.-! %.((7(.-! )716,'(.-! <&<'/).-! ,$-&:7.((.-C! #7&-! &11$:&').1./)!

&/D.%)$.-!./!&V<!:'/-! (.-!-67,&-!S!GB!.)!GA@V!3!GA?C! (.!/619,.!:.!)71.7,-!#7(16/'&,.-!'!$)$!

$<'(7$V!l.-!-#($/6%E).-!6/)!$)$!,.-)&17($-!#./:'/)!BtJ!'<.%!:.-!%.((7(.-!2At!γT&,,':&$.-!67!

'<.%! Aµ^! :.! #.#)&:.-! [W#A@@>?TBB! 67! FH+>AoATAoo]V! l'! %'#'%&)$! :.-! -#($/6%E).-! -)&17($-! S!

#,6:7&,.! :.! (8XPpγ! '! $)$! '(6,-! $<'(7$.!#',! 7/! 4lX"+QF!.)! #',! %E)61$),&.! :.! L(7MC! '#,O-! 7/!

1',U7'W.!'/)&T0IBC!'/)&T0IkC!'/)&T0Io!.)!'/)&TXPpγ!./!&/),'%.((7('&,.V!

!

!

I 9Q=`4d!&

!

I.-!#('U7.-!{t!#7&)-!./!+=IP![^&(&#6,.]!6/)!$)$!&/%79$.-!-7,!('!/7&)!S!k�0!'<.%!kµWv1(!

:8'/)&%6,#-!:.! ,')!16/6%(6/'(! '/)&TXPpγ! :.! -67,&-! [3pAoC!^'9).%J!32]! :&(7$!:'/-!:7!+2"V!

3#,O-! :.! /619,.7M! ('<'W.-C! (.-! #7&)-! 6/)! $)$! 9(6U7$-! #./:'/)! >J! S! Bw�0! '<.%! :7! H+^X!

%6/)./'/)!A@�!:.!"32![-$,71!J71'&/!32C!3205"]V!l.-!-#($/6%E).-![B!MA@?]!6/)!$)$!&/%79$-!

#./:'/)! BtJ! '<.%!7/!:.-!#.#)&:.-! %6,,.-#6/:'/)! '7M! $#&)6#.-! -#$%&L&U7.-! [%6/%./),')&6/!

L&/'(.! A@µWv1(]! 67! '<.%! (.-! %.((7(.-!2At! &,,':&$.-V! l.-! #('U7.-!6/)! ./-7&).! $)$! ('<$.-!#7&-!

&/%79$.-!'<.%!AµWv1(!:8'/)&%6,#-!16/6%(6/'(!:.! ,')!'/)&TXPpγ!:.!-67,&-!9&6)&/E($! [H3Tt3>C!

^'9).%J!32]!:&(7$!:'/-!:7!+2"!#./:'/)!>J!S!Bw�0C!#7&-! -7,! ('!/7&)!S!k�0V!l.-!#('U7.-!6/)!

./-7&).! $)$! &/%79$.-! ./! #,$-./%.! :8.M),'<&:&/.! %67#($! S! ('! #J6-#J')'-.! '(`'(&/.! ["&W1'T

3(:,&%J]! :&(7$! :'/-! :7! +2"! #./:'/)! k@! 1&/V! 3#,O-! 'D67)! :7! -79-),')! p2Fv20X+! ["&W1'T

3(:,&%J]C!(.-!-#6)-!L6,1$-!#',!(.-!%.((7(.-!["P0!#67,!-#6)-!L6,1&/W!%.((-]!6/)!$)$!%61#)$-!./!

7)&(&-'/)!(.!(.%).7,!4lX"+QF!2&6H.':.,!?@@@P!.)!.M#,&1$-!./!/619,.!:.!-#6)-!#',!1&((&6/!:.!

%.((7(.-!).-)$.-V!

!

!

!

!

!



! {B!

H f%$*%+0&:-(*&

!

+67,! (.! j.-).,/! 9(6)! $<'(7'/)! (.! /&<.'7! :8.M#,.--&6/! :.-! #.#)&:.-! )716,'7M! .)! ('!

#,6)$&/.!6<'(971&/.C!(.-!%.((7(.-!2At!.)!lTQ=3!<&<'/).-!67!'#6#)6)&U7.-!6/)!$)$!(E-$.-!S!k�0!

:'/-! :7! )'1#6/! 0N3+"! [A�! BT[[B0J6('1&:6#,6#E(]:&1.)JE('116/&6]TA#,6#'/.-7(L6/').C!

A@1^!N.#.-!#N!wVkC!A?@1^!p'0(C!A@�!W(E%$,6(!b!"&W1'T3(:,&%J]!%6/)./'/)!:.-!&/J&9&).7,-!

:.! #,6)$'-.-! [%61#(.).! 4IF3TL,..! )'9(.)-C! H6%J.]! .)! @V>1^! :86,)J6<'/':').! :.! -6:&71!

[&/J&9&).7,! :.! #J6-#J')'-.-C! "&W1'T3(:,&%J]V! l.! (E-')! '! ./-7&).! $)$! %./),&L7W$! B@! 1&/! S!

>@@@@W! S! k�0! .)! (.! -7,/'W.'/)! ,$%7#$,$! #67,! :6-.,! ('! %6/%./),')&6/! :.-! #,6)$&/.-! #',!

-#.%),61$),&.! S! >o@/1! [p'/6I,6#C! l'9).%J]V! l.-! (E-')-! %.((7('&,.-! 6/)! ./-7&).! $)$! ,.#,&-!

:'/-! :7! )'1#6/! %6/)./'/)! :7! >T1.,%'#)6$)J'/6(! [l'/.!^',`.,! H.:7%&/W! "'1#(.! 97LL.,C!

FJ.,16-%&./%.-]!.)!:$/')7,$-!S!{?�0!#./:'/)!?!1&/V!0&/U7'/).!µW!:.!#,6)$&/.-! [#67,! (.-!

%.((7(.-!2At]!67!>?!µW!:.!#,6)$&/.-![#67,!(.-!%.((7(.-!lTQ=3]!6/)!$)$!:$#6-$.-!#',!#7&)-!:'/-!

7/!W.(!"I"v+3K4!A@�!#,a)!S! (8.1#(6&! [2&6H':]!#7&-!1&-.-!S!1&W,.,!#./:'/)!AJ!S!A?@=V!l.-!

#,6)$&/.-!6/)!./-7&).!$)$!),'/-L$,$.-!-7,!7/.!1.19,'/.!:.!/&),6%.((7(6-.!#./:'/)!AJ!S!o@=C!

#7&-! ('!1.19,'/.!'!$)$!-')7,$.!#./:'/)!>J!S!).1#$,')7,.!'19&'/).!:'/-!7/!)'1#6/!F2"!

@C@?�!Fj../!'<.%!?�!:.!,$W&('&)!$%,$1$V!l.-!1.19,'/.-!6/)!./-7&).!$)$!&/%79$.-!'<.%!7/!

'/)&%6,#-!#6(E%(6/'(!:.!('#&/!'/)&TQ=3![#67,!(.-!%.((7(.-!lTQ=3]C!7/!'/)&%6,#-!#6(E%(6/'(!:.!

%JO<,.! '/)&TW#A@@C! 7/! '/)&%6,#-!#6(E%(6/'(! :.! %JO<,.! '/)&TFH+>! [#67,! (.-! %.((7(.-!2At]C! 67!

'<.%!7/!'/)&%6,#-!#6(E%(6/'(!:.!%JO<,.!'/)&T'%)&/.!-7,! ('!/7&)!S!k�0!#7&-! &/%79$.-!'<.%!:.-!

'/)&%6,#-!-.%6/:'&,.-!%67#($-!NH+![J6,-.,':&-J!#.,6M&:'-.]!'/)&! XWK!:.! ('#&/!67!:.!%JO<,.!

["'/)'!0,7d!2&6).%J/6(6WE]!#./:'/)!AJ!S!).1#$,')7,.!'19&'/).V!l'!,$<$(')&6/!'!$)$!L'&).!#',!

%J&1&6(71&/.-%./%.! '<.%! (.! `&)! 40l! +(7-! R.-).,/! I.).%)&6/! H.'W./)! [K4! N.'()J%',.]!

#./:'/)!?!1&/!S!).1#$,')7,.!'19&'/).!.)! ('! (.%)7,.!-7,! (8'##',.&(!l3"!B@@"V!l8'/'(E-.!:.-!

W.(-!'!./-7&).!$)$!L'&).!-7,!(.!(6W&%&.(!X1'W.GtkV!

!

+67,! (.!j.-).,/!9(6)!$<'(7'/)! (.!/&<.'7!:8.M#,.--&6/!:.!('!0MkB!:'/-!(.-!%.((7(.-!lTQ=3!

-JHp3!0MkBC!.((.-!6/)!$)$!(E-$.-!:'/-!7/!)'1#6/!4l2![p+Tk@]!%6/)./'/)!:.-!&/J&9&).7,-!:.!

#,6)$'-.-! .)! :.! #J6-#J')'-.-! [%61#(.).! 4IF3TL,..! )'9(.)-C! H6%J.]V! l.-! $)'#.-! :.! (E-.! .)!

:$/')7,')&6/!6/)!$)$!L'&).-!:.!('!1a1.!1'/&O,.!U7.!#,$%$:.11./)V!l8$U7&<'(./)!:.!?!MA@?!

:.! %.((7(.-! [>@µ(]! '! $)$! :$#6-$! #',! #7&)-! :'/-! 7/! W.(! U7.! /67-! '<6/-! #,$#',$! S! A>�!

:8'%,E('1&:.!./!%6/:&)&6/!:$/')7,'/).!%611.!#,$%$:.11./)C!#7&-!1&-!S!1&W,.,!AJ!S!>@@=V!

l.! ),'/-L.,)! '! $)$! ,$'(&-$! %.)).! L6&-! S! '1#$,'W.! L&M.! :.! k@@13! #./:'/)! AJV! l'! -7&).! :.-!

$)'#.-! .-)! -&1&('&,.! '<.%! (87)&(&-')&6/! :.-! '/)&%6,#-! -7&<'/)!*! '/)&%6,#-! #6(E%(6/'(! :.! ('#&/!

'/)&T0MkB! [0t>A{C! "&W1'T3(:,&%J]C! '/)&%6,#-! #6(E%(6/'(! :.! ('#&/! '/)&T3mF! [�{>w>! 0.((!

"&W/'(&/WC! QdE1.C! P,'/%.]C! '/)&%6,#-! -.%6/:'&,.! NH+! '/)&! XWK! :.! ('#&/! ["'/)'! 0,7d!

2&6).%J/6(6WE]V!l'!,$<$(')&6/!'!$W'(.1./)!$)$!L'&).!#',!%J&1&6(71&/.-%./%.!'<.%! (.!`&)!40l!



! {k!

1'&-!%.)).!L6&-!%&!-7,!7/!L&(1!.)!./!%J'19,.!/6&,.V!l.-!L&(1-!6/)!$)$!-%'//$-!#7&-!'/'(E-$-!S!

(8'&:.!:7!(6W&%&.(!X1'W.GtkV!

!

!

J 9Q=`O&

!

l.-!4lX"3!6/)!$)$!.LL.%)7$-!./!#('U7.-!p;p0!^'M&-6,#!./!7)&(&-'/)!:.-!`&)-!XlTA>#w@!.)!XlT

A@![.2&6-%&./%.-]V!l.-!#('U7.-!6/)!$)$!&/%79$.-!'<.%!(8'/)&%6,#-!:.!%'#)7,.!-7,!('!/7&)!S!k�0V!

3#,O-! :.! /619,.7M! ('<'W.-! '<.%! (.! )'1#6/! R'-J! 27LL.,! [+2"! Az! @C@?�! Fj../T>@]C! (.-!

#('U7.-! 6/)! $)$! -')7,$.-! #./:'/)! AJ! S! ).1#$,')7,.! '19&'/).V! l.-! -7,/'W.'/)-! :.-! %6T

%7()7,.-!6/)!./-7&).!$)$!:&-),&97$-!.)!&/%79$-!#./:'/)!>J!S!).1#$,')7,.!'19&'/).V!+7&-!(.-!

#('U7.-!6/)!$)$!&/%79$.-!'<.%!(8'/)&%6,#-!:.!:$).%)&6/!#./:'/)!AJ!S!).1#$,')7,.!'19&'/).V!

l8'<&:&/.TNH+!'!'(6,-!$)$!'D67)$.!#./:'/)!B@!1&/!S!).1#$,')7,.!'19&'/).!#7&-! (.!-79-),')!

F^2!#./:'/)!A?!1&/!.)!./L&/!(8'%&:.!-7(L7,&U7.!>p!#67,!',,a).,!('!,$'%)&6/V!l.-!#('U7.-!6/)!

$)$!1.-7,$.-!S!k?@/1!'<.%!(.!(.%).7,!4lX"3!2.,)J6(:!02{AAV!

!

!

F[ <1)+($)(B1%&g&A-?(+%$)%0)%&

!

l.-! %.((7(.-! lTKP+TP! [k@! MA@k]C! ),'/-L.%)$.-! ),'/-&)6&,.1./)! '<.%! BµW! :.! #('-1&:.!

.M#,&1'/)!('!0MkB10J.,,EC!W$/$,.7-.1./)!:6//$!#',!0J,&-)&'/!K&'71.![06((OW.!:.!P,'/%.C!

+',&-]C!-.(6/!(.!#,6)6%6(.!:7!L67,/&--.7,![K./.G7&%.!F,'/-L.%)&6/!H.'W./)C!p6<'W./]C!6/)!$)$!

1&-.-! ./! %7()7,.! '<.%! :.-! 2^I0! [k@! MA@k]! -7,! :.-! ('1.((.-! #,$T%6')$.-! ./! #6(ETIT(E-&/.!

[#6(E1O,.!%J'/W.'/)!('!%J',W.!/.)).!:7!-7##6,)!./!%J',W.!u]!#./:'/)!AJ!S!Bw�0V!l.-!%.((7(.-!

6/)! ./-7&).! $)$! L&M$.-! '<.%! :.! ('! +P3! k�! #./:'/)! A?! 1&/! S! ).1#$,')7,.! '19&'/).! #7&-!

#.,1$'9&(&-$.-! '<.%! :7! +2"! Az! @C>�! ),&)6/! #./:'/)! B@!1&/V! l.-! %.((7(.-! 6/)! $)$! -')7,$.-!

#./:'/)!B@!1&/!./!+2"!@CB�!2"3!?�!-$,71!:.!%JO<,.!'<'/)! (8&/%79')&6/!S!k�0!-7,! ('!/7&)!

'<.%!(8'/)&%6,#-!:.!('#&/!'/)&T443A![0.((!"&W/'(&/W]!.)!(8'/)&%6,#-!:.!-67,&-!'/)&THP+C!./!+2"!Az!

@CB�! 2"3V! 3#,O-! ('<'W.-C! (8'/)&%6,#-! -.%6/:'&,.! :.! %JO<,.! '/)&T('#&/! %67#($! S! (83(.M'! tkw!

[X/<&),6W./]! .)! (8'/)&%6,#-! -.%6/:'&,.! :.! %JO<,.! '/)&T-67,&-! XWKA! %67#($! S! (83(.M'! ?kt!

[X/<&),6W./]C!:&(7$-!./!+2"!Az!@CB�!2"3!6/)!$)$!'D67)$-!#./:'/)!AJ!S!k�0V!l.-!%.((7(.-!6/)!

./-7&).!$)$!1',U7$.-!'<.%!:7!I3+X!#./:'/)!?!1&/!S!).1#$,')7,.!'19&'/).!:'/-!(869-%7,&)$!

'<'/)!:.!16/).,!(.-!('1.((.-!-7,!:.-!('1.-!S!(8'&:.!:87/!(&U7&:.!:.!16/)'W.V!l.-!('1.((.-!6/)!

$)$!69-.,<$.-!-7,!7/!1&%,6-%6#.!S!%J'1#!(',W.![l4X03!I^X!t@@@]!<&'!(.!(6W&%&.(!^.)'16,#J.!

.)!(.-!&1'W.-!%6,,.-#6/:'/).-!'/'(E-$.-!'<.%!(.!(6W&%&.(!X1'W.GtkV!

!

!
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F 4+(*%)*1(0& )(0*+%& -.1>B-,0*,*1(0& '.?0%& *?>%?+& ',0$& ?0&

>('#-%&*"3+,B%?*1D?%&

!
p6),.! $U7&#.! '! ,$%.11./)! 16/),$! U7.C! :'/-! 7/! 16:O(.! :.! )E#.! #,6#JE('%)&U7.C!

(8&117/&-')&6/!'<.%!:.-!I0!#,$'('9(.1./)!%7()&<$.-!'<.%!:.-!%.((7(.-!<&<'/).-!:.!1$('/61.!

[2At]!#.,1.)!:8&/:7&,.!7/.!#,6).%)&6/!.LL&%'%.!%6/),.!7/.!)71.7,!:$,&<$.!:.!(8&/D.%)&6/!:.!

%.((7(.-! 2At>BoV! p67-! <67(&6/-! '(6,-! ).-).,! (.! #6)./)&.(! :.! %.-! I0! :'/-! (.! %6/),_(.! :87/.!

)71.7,! :$DS! &/-)'(($.! [16:O(.! :.! )E#.! )J$,'#.7)&U7.]V! I.! #(7-C! /67-! -67J'&)&6/-!

%61#,./:,.!#67,U76&! (.-!%.((7(.-!<&<'/).-!-.19(./)!a),.!7/.!1.&((.7,.!-67,%.!:8'/)&WO/.-!

#67,!(.-!I0!./!&117/6)J$,'#&.V!

!

!

AVA l.-! %.((7(.-! :./:,&)&U7.-! %J',W$.-! '<.%! :.-! %.((7(.-! <&<'/).-!

:.! 1$('/61.! &/:7&-./)! 7/.! #,6).%)&6/! .LL&%'%.! %6/),.! 7/.!

)71.7,!:$DS!&/-)'(($.!

!
p67-!'<6/-!1&-!./!#('%.!7/!16:O(.!:8&117/6)J$,'#&.!:.!)E#.!)J$,'#.7)&U7.!7)&(&-'/)!

(.-!I0!#67,!$<'(7.,! ('!%'#'%&)$!:.-!%.((7(.-!<&<'/).-C!:6//.7-.-!:8'/)&WO/.-C!S! &/:7&,.!7/.!

#,6).%)&6/!)716,'(.![P&W7,.!A3]V!+67,!%.('C!'7!D67,!@C!:.-!W,67#.-!:.!-67,&-!0?w2lvt!6/)!,.i7!
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%.((7(.-!<&<'/).-V!



! AAB!

4/! #,$-./%.! :.! #.#)&:.! 9(6U7'/)! ('! 0HFC! .)! :.! L'i6/! :6-.T:$#./:'/).C! ('! %'#)7,.! :.!

1')$,&.(! %E)6-6(&U7.! #,6<./'/)! :.-! %.((7(.-! <&<'/).-! #',! (.-! 2^I0! .-)! :&1&/7$.V! 4/!

,.<'/%J.C!/67-!/8'<6/-!#'-!69-.,<$!:8'7W1./)')&6/!:.!%'#)7,.!./!#,$-./%.!:.!(8'/)&%6,#-!

'/)&T0IkwC!1a1.!S!:.!L6,).-!:6-.-![P&W7,.!{0]V!

!
!

! "! #! $! %! &!!

'()*+,-./012*3435*&!6278,

'()*+,-./012*3435*#6278,

'()*+,-./012*3435*&6278,

9:';#<*"!6278,

9:';#<*&!6278,

9:';#<*=6278,

>2?*>@-5A34*"!6278,

#B'

C*D35E/4*01F0+0G-1

!"

#"#"

!!"!
!#"$

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

#"

!"#$

$"

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

!

!

T1@?+%& J&R& Q.%CB+%$$1(0& '%& -,& ),-+3*1)?-10%& %$*& 1>B-1D?3%& ',0$& -,& ),B*?+%& '%&>,*3+1%-& )S*($(-1D?%&

B+(2%0,0*&'%&)%--?-%$&212,0*%$&B,+&-%$&8WL![3]!(.-!/&<.'7M!:8.M#,.--&6/!:.!('!0HF!.)!:.!0Ikw!-7,!(.-!

%.((7(.-!00lTA![3]!.)!:.!"&,#α!-7,!(.-!I0![2]!6/)!$)$!$<'(7$-!./!%E)61$),&.!./!L(7MV![0]!l.-!%.((7(.-!00lT

A!.)! (.-!2^I0!6/)!$)$!#,$),'&)$.-!'<.%!:&LL$,./).-!%6/%./),')&6/-!:.!#.#)&:.!9(6U7'/)! ('!0HF![0HF!

9(6%`&/W!#.#)]!67!:8'/)&%6,#-!/.7),'(&-'/)!'/)&T0Ikw! [~T0Ikw]!#./:'/)!B@!1&/!S!k�0V!37!#,$'('9(.C!

(.-! %.((7(.-! 00lTA! 6/)! $)$! 1',U7$.-! '7! 0.((F,'%`.,F^! Q,'/W.! 0^H3V! l.-! 2^I0! .)! (.-! 00lTA! 6/)!

./-7&).! $)$! 1&-.-! ./! %7()7,.! ./! #,$-./%.! :.! %.-! 1a1.-! &/J&9&).7,-! #./:'/)! BJ! S! Bw�0C! #7&-!

1',U7$.-!'<.%!7/!'/)&T0IAA%V!l.!/&<.'7!:.!%'#)7,.!'!$)$!1.-7,$!./!%E)61$),&.!./!L(7M!./!$<'(7'/)!

(.! #67,%./)'W.! :.! I0T0IAA%u! %6/)./'/)! :7! 1')$,&.(! %.((7('&,.! 1',U7$! '7! 0.((F,'%`.,F^! Q,'/W.!

0^H3! #,6<./'/)! :.-! %.((7(.-! <&<'/).-V! 4M#$,&./%.! ,.#,$-./)')&<.! :.! ),6&-! [3]! .)! :.! :.7M! [2C! 0]!

.M#$,&./%.-!&/:$#./:'/).-V!

!



! AAk!

>Vt ^6:O(.!:.!),'<'&(!

!
061#).!)./7!:.-!,$-7()')-!U7.!/67-!'<6/-!69)./7-C!/67-!#67<6/-!'LL&,1.,!U7.! ('!%'#)7,.!

:8'/)&WO/.-!#,6<./'/)!:.!%.((7(.-!<&<'/).-!#',! (.-!I0!/$%.--&).!7/!%6/)'%)! %.((7('&,.!.)!/.!

:$#./:! /&! :7! 13*&&e(3%&&-+<! /&! :.-! .M6-61.-V! 0.)).! %'#)7,.! #.,1.)! (.! ),'/-L.,)! :.!

16($%7(.-!:.!W,6--.!)'&((.!'7!-.&/!:.!-),7%)7,.-!U7&!-8'##',./)./)!'7M!D6/%)&6/-!'//7('&,.-C!

1'&-!/.!/$%.--&).!#'-! ('!#,$-./%.!:.! ('!0MkBV!I.!#(7-C! (8.M#,.--&6/!:.! ,$%.#).7,-!:.! )E#.!

-%'<./W.,!#',!(.-!I0!.)!:.!('!0HF!#',!(.-!%.((7(.-!<&<'/).-!-.19(.!,.U7&-.![P&W7,.!A@]V!!

!

!

!!"#$!"#$%&' #()*+*,-.(/01-( 2

%&'(!"34$5-(1-%"6-4-7/*%

)(*!"8$&%-/049&0(

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

-$.#/'+*+

!!"#$

./-01,+,&2)/33

"-+,4/-205-5123,6/2&/33

%&'(

)(*

).7$

01%$*2'+

3$("4

!567898#*297:($%;

!

!

T1@?+%& F[&R&<('#-%& 1--?$*+,0*& -%$& '1AA3+%0*%$& 3*,B%$& %*&>(-3)?-%$& 1>B-1D?3%$& ',0$& -%& *+,0$A%+*& '%&

>,*3+1%-&B+(2%0,0*&'%&)%--?-%$&212,0*%$&B,+&-%$&8WL!

!



! AA?!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

I&-%7--&6/!
!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!



! AAt!

p6),.! $U7&#.! '<'&)! #,$%$:.11./)! 16/),$! U7.! ('! #,$-./)')&6/! %,6&-$.! :8'/)&WO/.-!

#,6<./'/)!:.!%.((7(.-!<&<'/).-!:.!1$('/61.![2At]!#',!(.-!I0!&/:7&-'&)!7/.!L6,).!#,6).%)&6/!

%6/),.! (8&1#('/)')&6/! ($)'(.! :87/.! )71.7,! :'/-! 7/! 16:O(.! :8&117/&-')&6/! :.! )E#.!

#,6#JE('%)&U7.>BoV!l6,-!:.!1'!)JO-.C!D8'&!#7!16/),.,!U7.!(8&/D.%)&6/!:.!I0!%J',W$.-!'<.%!:.-!

%.((7(.-!<&<'/).-!2At!#,6)OW.!$W'(.1./)! (.-!-67,&-!:'/-!7/!16:O(.!:.!)E#.!)J$,'#.7)&U7.V!

I.!#(7-C!(.-!I0!1&-.-!./!%7()7,.!'<.%!:.-!%.((7(.-!2At!<&<'/).-!&/:7&-./)!7/.!#,6).%)&6/!9&./!

#(7-! .LL&%'%.! .)! 7/.! &117/&-')&6/! #(7-! L6,).! U7.! %.((.-! %J',W$.-! '<.%! :.-! %.((7(.-! 2At!

'#6#)6)&U7.-V! p67-! '<6/-! :6/%! <67(7! %61#,./:,.! %.! U7&! %6/L$,'&)! '7M! %.((7(.-! <&<'/).-!

%.)).!1.&((.7,.! &117/6W$/&%&)$! .)! #',! U7.(-!1$%'/&-1.-! %.-! :.,/&O,.-! $)'&./)! %'#)7,$.-!

#',!(.-!I0V!

!

!

!

F Q%$& )%--?-%$& 212,0*%$& )(>>%& $(?+)%& '.,0*1@#0%$& %0&

1>>?0(*"3+,B1%&,0*16*?>(+,-%&

!

AVA c78.-)T%.! U7&! .M#(&U7.! ('! 1.&((.7,.! &117/6W$/&%&)$! :.-! I0!

%J',W$.-!'<.%!:.-!%.((7(.-!<&<'/).-!f!!

!
l'!%'#'%&)$!:.-!I0!S!:$%(./%J.,!7/.!,$#6/-.!(E1#J6%E)'&,.!.LL.%),&%.!:$#./:!S!('!L6&-!:.!

(.7,! $)')! :.! 1')7,')&6/! 1'&-! $W'(.1./)! :.-! %E)6`&/.-! U78.((.-! #,6:7&-./)V! +',1&! (.-!

%E)6`&/.-! %($-!#,6:7&).-!#',! (.-!I0C! (8XlTA>!.-)!/$%.--'&,.!S! ('!#6(',&-')&6/!:.! ('! ,$#6/-.!F!

<.,-!7/!#,6L&(!:.!)E#.!FJAC!%|.-)TST:&,.!7/.! &117/&)$!%.((7('&,.!U7&! L'<6,&-.! (8'%)&<')&6/!:.-!

(E1#J6%E).-!F!0Iou!./!(E1#J6%E).-!F!.LL.%).7,-!%E)6)6M&U7.-C!#.,1.))'/)!(8$(&1&/')&6/!:.-!

%.((7(.-!&/L.%)$.-!67!),'/-L6,1$.-V!37!%6/),'&,.C!(8XlTA@C!#,&/%&#'(.1./)!-$%,$)$.!#',!(.-!I0!

.)!(.-!%.((7(.-!F!,$W7('),&%.-C!.-)!7/.!%E)6`&/.!#(7)_)!)6($,6WO/.!U7&!#.7)!&/J&9.,!(8'%)&<')&6/!

:.-! (E1#J6%E).-! F>>oV! 0.-! :.7M! %E)6`&/.-! D67./)! :6/%! 7/! ,_(.! 6##6-$! :'/-! (.! -E-)O1.!

&117/&)'&,.!.)!%8.-)! (8$U7&(&9,.!:.! (.7,!#,6:7%)&6/!U7&!#.,1.)!:86,&./).,!7/.!,$#6/-.!<.,-!

7/.! )6($,'/%.! 67! 7/.! &117/&)$V! 3L&/! :869)./&,! 7/.! ,$#6/-.! '/)&T)716,'(.C! :'/-! /6-!

16:O(.-!:8&117/&-')&6/C!/67-!'<6/-!'D67)$!:7!l+"!.)!:.!(8XPpγC!'L&/!:.!L'&,.!1')7,.,!(.-!I0V!

I'/-! %.-! %6/:&)&6/-C! /67-! /8'<6/-! #'-! 69-.,<$! :.! :&LL$,./%.! -&W/&L&%')&<.! ./! ).,1.-! :.!

/&<.'7!:8.M#,.--&6/!:.-!16($%7(.-!:7!0^N!.)!:.!%6-)&17(')&6/!67!:.!#,6:7%)&6/!:.!(8XlTA>!

./),.!(.-!I0!1&-.-!./!%7()7,.!'<.%!:.-!%.((7(.-!'#6#)6)&U7.-!.)!%.((.-!1&-.-!./!%7()7,.!'<.%!

:.-! %.((7(.-! <&<'/).-V!0.%&! )$16&W/.!U7.!:'/-! (.-!:.7M! %'-C! (.-!I0! -6/)! L6/%)&6//.((.1./)!

1')7,.-V! 4/! ,.<'/%J.C! /67-! '<6/-! 69-.,<$! U7.! (.-! I0! %J',W$.-! '<.%! :.-! %.((7(.-! 2At!



! AAw!

'#6#)6)&U7.-!#,6:7&-'&./)!#(7-!:8XlTA@!U7.!%.((.-!%J',W$.-!'<.%!:.-!%.((7(.-!2At!<&<'/).-C!%.!

U7&!#67,,'&)!(.7,!%6/L$,.,!:.-!#,6#,&$)$-!)6($,6WO/.-V!

!

0.-!.M#$,&./%.-!16/),./)!U7.!(.-!,$#6/-.-!69-.,<$.-!./!&117/6)J$,'#&.!/.!-.19(./)!

#'-!a),.! ('!%6/-$U7./%.!:87/.!:&LL$,./%.!:.!1')7,')&6/!:.-!I0! (6,-U78.((.-! -6/)!%7()&<$.-!

'<.%!:.-!%.((7(.-!'#6#)6)&U7.-!67!<&<'/).-C!1'&-!#(7)_)C!'7!16&/-!./!#',)&.C!:87/.!:&LL$,./%.!

:.!#,6:7%)&6/!:8XlTA@!)6($,6WO/.V!

!

!

l8$)')! :.! %6/-.,<')&6/! :.-! '/)&WO/.-! .-)! 7/! #','1O),.! ),O-! &1#6,)'/)! ./!

&117/6)J$,'#&.!9'-$.!-7,!(.-!I0!#7&-U7.!(8&/:7%)&6/!:87/.!,$#6/-.!&117/&)'&,.!F!.LL.%),&%.!

:$#./:! :.! ('! U7'/)&)$! .)! :.! ('! U7'(&)$! :.! (8'/)&WO/.BBAV! 0.! #','1O),.! .-)! /6/! -.7(.1./)!

.--./)&.(! (6,-!:.! ('! ,$#6/-.!#,&1'&,.!1'&-! $W'(.1./)!#67,! (8&/:7%)&6/!:87/! ,$#.,)6&,.! F! (.!

#(7-!(',W.!#6--&9(.!.)!('!1&-.!./!#('%.!:87/.!1$16&,.V!X(!'!:$DS!$)$!16/),$C!:'/-!7/!16:O(.!

)716,'(! :.! 1$('/61.C! U7.! (8'#6#)6-.! &/:7&)! ('! :$W,':')&6/! .)! ('! #.,).! :.! 1')$,&.(!

'/)&W$/&U7.BBkV!4/!.LL.)C!:'/-!%.)).!$)7:.C!(.-!'7).7,-!16/),./)!U7.!(8'/)&WO/.!^.('/T3!.-)!

:$),7&)!#',!&,,':&')&6/!;V=V!'(6,-!U7.!:8'7),.-!'/)&WO/.-C!).(-!U7.!W#A@@C!-6/)!%6/-.,<$-V!X%&C!

/67-!'<6/-!16/),$!#',!:.-!.M#$,&./%.-!:.!j.-).,/!9(6)C!U7.!(.-!'/)&WO/.-![FH+>C!W#A@@!.)!

Q=3]! -6/)! L6,).1./)! :$W,':$-! :'/-! (.-! %.((7(.-! '#6#)6)&U7.-C! '(6,-! U78&(-! -6/)! %6/-.,<$-!

:'/-! 7/! $)')! /')&L! :'/-! (.-! %.((7(.-! <&<'/).-V! 3&/-&C! :'/-! (.-! %.((7(.-! <&<'/).-C! (.! #,6)$61.!

-.,'&)! 16&/-! :$W,':$C! %.! U7&! (.7,! #.,1.)),'&)! :.! %6/-.,<.,! (.! ,$#.,)6&,.! '/)&W$/&U7.C!

L'<6,&-'/)!7/.!1.&((.7,.!&117/&)$V!37!%6/),'&,.C!:'/-!(.-!%.((7(.-!'#6#)6)&U7.-C!(.!#,6)$61.!

-.,'&)!#(7-!'()$,$!.)!('!:$W,':')&6/!:.-!'/)&WO/.-!#67,,'&)!'<6&,!7/!&1#'%)!-7,!('!#,$-./)')&6/!

%,6&-$.C!('!,./:'/)!16&/-!.LL&%'%.V!

!

X(!'!$)$!16/),$!U7.!(.-!%.((7(.-!'#6#)6)&U7.-!-6/)!7/.!-67,%.!:8'/)&WO/.-!#,$:&W$,$-!U7&!

#67<'&./)! .1#,7/).,! ('! #,$-./)')&6/! %,6&-$.! :'/-! (.-! I0>>{V! I.! #(7-C! :'/-! (.! %':,.! :.!

,$#6/-.-! '/)&T=XNC! %.-! '/)&WO/.-C! :6/)! ('! L6,1')&6/! :$#./:! :.! (8'%)&<&)$! :.-! %'-#'-.-C!

#',)&%&#.,'&./)! S! (8'%)&<')&6/! &117/&)'&,.! -E-)$1&U7.! #./:'/)! ('! #J'-.! %J,6/&U7.! :.!

(8&/L.%)&6/! =XNBB?V! 0.#./:'/)C! %61#).! )./7! :.! /6-! ,$-7()')-C! /67-! '<6/-! ,'#&:.1./)! $1&-!

(8JE#6)JO-.! U7.! ('! :$W,':')&6/! :.-! '/)&WO/.-! :'/-! (.-! %.((7(.-! '#6#)6)&U7.-! #67<'&)! a),.!

,.-#6/-'9(.! :.-! :&LL$,./%.-! 69-.,<$.-! ./),.! (.-! I0! %J',W$.-! #',! :.-! %.((7(.-! <&<'/).-! .)!

%.((.-! %J',W$.-! '<.%! (.-! %.((7(.-! '#6#)6)&U7.-V! 3&/-&C! :'/-! 7/.! %.((7(.! '#6#)6)&U7.C! ('!

#,$-./%.! ./! 16&/:,.! U7'/)&)$! :8'/)&WO/.-! :&-#6/&9(.-! #67,! (.-! I0! -.! ),':7&,'&)! #',! ('!

L6,1')&6/!:87/!/619,.!#(7-! L'&9(.!:.!%61#(.M.-!0^NTXv#.#)&:.!.)!:6/%!7/.!16&/-!96//.!

.LL&%'%&)$!:.!#,$-./)')&6/!%,6&-$.V!+67,!).-).,!%.)).!JE#6)JO-.C!:'/-!7/!#,.1&.,!).1#-C!/67-!

'<6/-!.--'E$!:8$<'(7.,!('!U7'/)&)$!:.!%61#(.M.-!0^NTXv"XXpP4ml!L6,1$-!S!('!-7,L'%.!:.-!I0!

%J',W$.-!'<.%!:.-!%.((7(.-!lTQ=3!<&<'/).-!67!'#6#)6)&U7.-!S!(8'&:.!:.!(8'/)&%6,#-!>?TIAV!4/!



! AAo!

/67-!L6/:'/)!-7,!(.-!),'<'7M!:.!27,W:6,L!%'"/$!./!>@@wBBtC!/67-!'<6/-!<'&/.1./)!.--'E$!:.!

1.-7,.,!('!L6,1')&6/!:.!%.!%61#(.M.!./!1&%,6-%6#&.!%6/L6%'(.V!p67-!/8'<6/-!#'-!,./%6/),$!

#(7-! :.! -7%%O-! %6/%.,/'/)! (87)&(&-')&6/! :.! (8'/)&%6,#-! >?TIA! ./! %E)61$),&.! ./! L(7MV! l.-!

%6/-.&(-! #,&-! :'/-! :8'7),.-! ('96,')6&,.-! -#$%&'(&-$-!16/),./)! U7.!/67-! /.! -611.-!#'-! (.-!

-.7(-!S!'<6&,! ,./%6/),$!%.-!:&LL&%7()$-BBwV!08.-)!#67,U76&!/67-!'<6/-! L&/'(.1./)! ,$'(&-$!:.-!

.M#$,&./%.-!L6/%)&6//.((.-!./!:6-.v,$#6/-.!'<.%!:.-!JE9,&:61.-!F!0Iou!2B�!-#$%&L&U7.-!:7!

#.#)&:.! "XXpP4ml! :.! (8Q=3C! .)! :6/)! (8'%)&<')&6/! .-)! &/:$#./:'/).! :.-! 16($%7(.-! :.!

%6-)&17(')&6/V!0.-!%.((7(.-!/67-!6/)!#.,1&-!:8$<'(7.,! &/:&,.%).1./)! (.!/&<.'7!:8.M#,.--&6/!

:.-!16($%7(.-!:7!0^NTX!%61#(.M$.-!'7!#.#)&:.!"XXpP4mlV!3&/-&C!/67-!'<6/-!16/),$!U7.! (.!

/619,.!:.!%61#(.M.-!0^NTXv"XXpP4ml!L6,1$-!S!('!-7,L'%.!:.-!I0!$)'&)!#(7-!&1#6,)'/)!'<.%!

(.-! %.((7(.-! <&<'/).-! U78'<.%! (.-! %.((7(.-! '#6#)6)&U7.-! %611.! %.((7(.-! :6//.7-.-!

:8'/)&WO/.-V!

!

!

AV> l'!%6/-.,<')&6/!:.-!'/)&WO/.-!-67-!(.7,!L6,1.!/')&<.!*!.-)T%.!

7/.!96//.!%J6-.!f!

!
37!<7!:.-! ),'<'7M!:.!2('%JO,.!%'"/$!.)!:.!/6-! ,$-7()')-C! (8&1#'%)!:.! ('!%6/-.,<')&6/!:.!

(8'/)&WO/.! -7,! ('! #,$-./)')&6/! %,6&-$.! #.7)! a),.! ./<&-'W$! -.(6/! :.7M! -%$/',&&V! I'/-! (.!

#,.1&.,C!('!16,)!#',!'#6#)6-.!#67,,'&)!L67,/&,!:.-!'/)&WO/.-!#,$:&W$,$-!#',!(.-!%'-#'-.-C!U7&!

-.,'&./)! g!#,a)! S! (8.1#(6&!h! #',! ('! I0! #67,! 7/.! '%)&<')&6/! ,'#&:.! :7! -E-)O1.!

&117/&)'&,.AB?C>>{V! I'/-! %.! %'-C! (.-! %.((7(.-! '#6#)6)&U7.-! -$(.%)&6//.,'&./)C! :'/-! 7/.!

%.,)'&/.!1.-7,.C! (.-! '/)&WO/.-! /$%.--'&,.-! S! (8'%)&<')&6/! :.-! (E1#J6%E).-! F! 0IouV! I'/-! (.!

-.%6/:!-%$/',&6C! (.-!%.((7(.-!<&<'/).-!L67,/&,'&./)!7/!(',W.!#'/.(!:8'/)&WO/.-!/')&L-C!:6/)!(.!

%6,,.%)! '##,a).1./)! -.,'&)! ./)&O,.1./)! -67-! (.! %6/),_(.! :.! ('! I0V! 0.)).! /6)&6/! .-)!

&1#6,)'/).!:'/-!(.!%':,.!:7!%'/%.,!%',!%.,)'&/-!$#&)6#.-!6/)!7/!%','%)O,.!&117/6:61&/'/)!

'7!:$97)!:7!:$<.(6##.1./)!)716,'(!1'&-!#.7<./)!a),.!,.1#('%$-!#',!:8'7),.-!$#&)6#.-!'7!

%67,-!:.! (8$<6(7)&6/!:7!%'/%.,!*!6/!'##.((.! %.!#J$/61O/.!g!(8&117/6.:&)&/W!hBBoV!I'/-! %.!

%6/).M).C!&(!.-)!%6/%.<'9(.!U7.!('!:.-),7%)&6/!:.!%.,)'&/-!'/)&WO/.-!'7!:$97)!:.!('!,$#6/-.!

&117/&)'&,.! '/)&T)716,'(.! #7&--.! #'--.,! &/'#.,i7.C! -8&(! -8'W&)! :8'/)&WO/.-! /6/!

&117/6:61&/'/)-C! 1'&-C! '7! %6/),'&,.C! '<6&,! :.-! %6/-$U7./%.-! #(7-! W,'<.! '7! %67,-! :.!

(8$<6(7)&6/!:.!('!1'(':&.C!-8&(-!:.<&.//./)!&117/6:61&/'/)-V!

!

0.-! :.7M! -%$/',&&! :$#./:./)! :.! (8'/)&WO/.! :$W,':$V! 4/! .LL.)C! -&! (8$#&)6#.! :61&/'/)!

%6/)&./)!7/!-&).!:.!%(&<'W.!#',!(.-!%'-#'-.-C!('!#,$:&W.-)&6/!:.!(8'/)&WO/.!-.,'!1'7<'&-.!%',!

%.(7&T%&! -.,'! :$),7&)V! 37! %6/),'&,.C! -&! (8$#&)6#.! /.! %6/)&./)! #'-! :.! -&).! :.! %(&<'W.! #',! (.-!

%'-#'-.-C!%.('!#.,1.)),'&)!:8'%%$($,.,!.)!:8'1$(&6,.,! ('!#,$-./)')&6/!%,6&-$.!./!L67,/&--'/)!



! AA{!

:.-!'/)&WO/.-!,'#&:.1./)!'7M!I0V!0.)).!#,$:&W.-)&6/!#.7)!:6/%!a),.!#6-&)&<.!:'/-!(.!%'-!6Y!

7/.!,$#6/-.!,'#&:.!./<.,-!%.,)'&/-!'/)&WO/.-!&117/6:61&/'/)-!.-)!/$%.--'&,.V!0.#./:'/)C!

.((.!#.7)!-8'<$,.,!/$W')&<.!:'/-!(.!%'-!6Y!('!:&<.,-&L&%')&6/!:7!,$#.,)6&,.!.-)!/$%.--'&,.!#67,!

%6/),.%',,.,!(8&117/6.:&)&/WV!

!

!

AVB 0.((7(.-! <&<'/).-! <-V! %.((7(.-! '#6#)6)&U7.-! :'/-!

(8&117/6)J$,'#&.!'/)&T)716,'(.!

!
G7-U78S! ,$%.11./)C! -.7(.-! (.-! %.((7(.-! '#6#)6)&U7.-! $)'&./)! %6/-&:$,$.-! %611.! 7/.!

-67,%.! :8'/)&WO/.-! %.((7('&,.-! .LL&%'%.! #67,! ('! #,$-./)')&6/! %,6&-$.V! 3&/-&C! (.-! #,6)6%6(.-!

:8&117/&-')&6/! 7)&(&-'/)! :.-! I0! %J',W$.-! '<.%! :.-! %.((7(.-! )716,'(.-! ./)&O,.-! /86/)! $)$!

,$'(&-$-!U78'<.%!:.-!%.((7(.-! )716,'(.-!'#6#)6)&U7.-C!/$W(&W.'/)! ('!#6--&9&(&)$!:87)&(&-.,!:.-!

%.((7(.-!)716,'(.-!<&<'/).-V!p67-!'<6/-!./!.LL.)!69-.,<$!:'/-!/6-!.M#$,&./%.-C!U7.!1a1.!-&!

('!,$#6/-.!F!0Iou!'/)&T)716,'(.!&/:7&).!#',!(.-!%.((7(.-!'#6#)6)&U7.-!<&'!(.-!I0!$)'&)!16&/-!

.LL&%'%.! U7.! %.((.! &/:7&).! #',! (.-! %.((7(.-! <&<'/).-C! .((.-! -6/)! %'#'9(.-! :8&/:7&,.! 7/.!

#,6).%)&6/!%6/),.!('!)71.7,V!0.('!-&W/&L&.!:6/%!U7.!:'/-!(.-!%.((7(.-!'#6#)6)&U7.-C!7/.!#',)&.!

-7LL&-'/).!:.-!$#&)6#.-!/.!-6/)!#'-!67!#.7!:$W,':$-C!67!U7.! ('!:$W,':')&6/!:.-!'/)&WO/.-!

#.,1.)!'7!%6/),'&,.!:86#)&1&-.,!(.7,!'##,a).1./)!-79-$U7./)!:'/-!('!I0V!0.#./:'/)C!)67-!

(.-!'/)&WO/.-!/.!,$-&-)./)!#'-!S!('!16,)!%.((7('&,.!['#6#)6-.!67!/$%,6-.]C!.)!16&/-!('!%.((7(.!

%6/)&./)! :.! (8'/)&WO/.! [67! #(7-! .((.! :$W,':.! -.-! '/)&WO/.-]C! 16&/-! .((.! -.,'! 7/.! -67,%.!

:8'/)&WO/.! .LL&%'%.! #67,! ('! #,$-./)')&6/! '/)&W$/&U7.V! l87)&(&-')&6/! :.! %.((7(.-! <&<'/).-!

%611.!-67,%.!:8'/)&WO/.!./! &117/6)J$,'#&.!-.,'&)!:6/%!),O-!#.,)&/./).!#67,!L67,/&,!:.-!

'/)&WO/.-! :.! 96//.! U7'(&)$! .)! ./! W,'/:.! U7'/)&)$! '7M! I0V! l'! #,&/%&#'(.! 69D.%)&6/! %6/),.!

(87)&(&-')&6/! :.! %.((7(.-! )716,'(.-! <&<'/).-! %6/%.,/.! (.7,! %','%)O,.! :'/W.,.7MV! 4/! .LL.)C!

(87)&(&-')&6/! :.! %.((7(.-! '#6#)6)&U7.-! :'/-! (.! %':,.! :.! (8&117/6)J$,'#&.! '/)&T)716,'(.!

-.19(.!#(7-!-$%7,&-$.!U7.!(87)&(&-')&6/!:.!%.((7(.-!<&<'/).-C!:6/)!&(!L'7)!-8'--7,.,!U78.((.-!/.!

-6&./)!#'-!&/D.%)$.-!'<.%!(.-!I0!(6,-!:.!(8&117/&-')&6/V!+67,!$<&).,!)67)!:'/W.,C!:'/-!/6),.!

$)7:.C! (.-! I0! 6/)! $)$! &,,':&$.-! [W'11'C! A@@! KE]! '<'/)! (8&117/&-')&6/! #67,! 1.)),.! J6,-!

:8$)')!:.!/7&,.! )67-!%.((7(.-! )716,'(.-!<&<'/).-!%6/)'1&/'/).-V!0.)).! &,,':&')&6/!'7,'&)!#7!

%61#,61.)),.!(.7,!%J.1&/.1./)!<.,-!(.-!d6/.-!:.!-)&17(')&6/!:.-!(E1#J6%E).-!FC!1'&-!.((.!

/8'!#'-!.1#a%J$!(8&117/&-')&6/!/&!('!#,6).%)&6/V!

!

l87)&(&-')&6/! :.! %.((7(.-! <&<'/).-! %611.! -67,%.! :8'/)&WO/.! :.<,'&)! :6/%! a),.! #,&-.! ./!

%61#).!#67,! (8'1$(&6,')&6/!:.-!#,6)6%6(.-! :8&117/6)J$,'#&.C! %',! (.-! '/)&WO/.-! )716,'7M!

/')&L-!U78.((.-!L67,/&--./)!#.7<./)!a),.!.LL&%'%.1./)!'##,a)$-!#',!(.-!I0!-#$%&'(&-$.-!#67,!('!

#,$-./)')&6/! %,6&-$.V! I8'7),.-! #',)C! (.-! ),'&).1./)-! #',! %J&1&6)J$,'#&.! 67! ,':&6)J$,'#&.!



! A>@!

-6/)!'%)7.((.1./)!#67--$-!'7!1'M&171!#67,!:$),7&,.!('!#(7-!W,'/:.!#,6#6,)&6/!#6--&9(.!:.!

('! )71.7,C! %.! U7&! &/:7&)! 7/.!16,9&:&)$! &1#6,)'/).V! "&! 6/! %6/-&:O,.! (8&117/6W$/&%&)$! :.-!

%.((7(.-!<&<'/).-C!6/!#67,,'&)!./<&-'W.,!:.! ),'&).,!:.! L'i6/!16&/-!:,'-)&U7.!:'/-! (.!97)!:.!

1&.7M!-)&17(.,!(.-!,$#6/-.-!&117/&)'&,.-V!I.-!#,6)6%6(.-!:.!%.!)E#.!-6/)!./<&-'W$-!%J.d!('!

-67,&-!#67,!('!-7&).!:.!%.!#,6D.)V!!

!

061#).! )./7!:.!/6-! ,$-7()')-C! .)!:7!#6)./)&.(!:'/W.,!:87)&(&-.,!:.-! %.((7(.-! <&<'/).-C! &(!

-.,'&)! %.#./:'/)! 7)&(.! :.! ,$$<'(7.,! (.-! #,6)6%6(.-! :8&117/6)J$,'#&.! 7)&(&-$-! '%)7.((.1./)!

'<.%!:.-! %.((7(.-! '#6#)6)&U7.-V! 4/!.LL.)C! &(! L'7:,'&)!#67<6&,! $<'(7.,! (8&1#'%)!:.-!:&LL$,./)-!

#,6)6%6(.-!:8&/:7%)&6/!:8'#6#)6-.!-7,!('!:$W,':')&6/!:.-!'/)&WO/.-V!l8&117/6W$/&%&)$!:87/.!

'#6#)6-.C! ,.%J.,%J$! :'/-! %.-! #,6)6%6(.-C! #67,,'&)! a),.! (.! ,.L(.)C! /6/! -.7(.1./)! :.!

(8&/:7%)&6/!:.!-&W/'7M!g!.')T1.!h!:.!)E#.!0HF{oC!1'&-!'7--&!:87/.!1.&((.7,.!%6/-.,<')&6/!:.-!

'/)&WO/.-V!!

!

!

!

N <3),01$>%&'%&),B*?+%&'%$&)%--?-%$&212,0*%$&

!
p6-!.M#$,&./%.-!16/),./)!U7.!(.!),'/-L.,)!:.!1')$,&.(!#,6<./'/)!:.!%.((7(.-!<&<'/).-!.-)!

7/!#J$/61O/.!'%)&L!U7&!/$%.--&).!7/!%6/)'%)!$),6&)!'<.%!(.-!I0V!2&./!U7.!('!-$#',')&6/!:.-!

I0! .)! :.-! %.((7(.-! <&<'/).-! S! (8'&:.! :87/! ),'/-j.((! -6&)! :$DS! 7/! ',W71./)! ./! :$L'<.7,! :.!

(8&1#(&%')&6/!:.-!.M6-61.-C!/67-!'<6/-!)67)!:.!1a1.!$<'(7$!#(7-!:&,.%).1./)!(.!#6)./)&.(!

:8.M6-61.-! %6/%./),$-! #,6<./'/)! :7! -7,/'W.'/)! :.! %.((7(.-! <&<'/).-! -7,! ('! #,$-./)')&6/!

%,6&-$.V!3&/-&C!/67-!'<6/-!#7!16/),.,!U7.! (.-!.M6-61.-!/.!#67<'&./)!#'-!.M#(&U7.,!S!.7M!

-.7(-! ('! #,$-./)')&6/! %,6&-$.! :8'/)&WO/.-! %.((7('&,.-! S! #',)&,! :.! %.((7(.-! <&<'/).-V! 0.('! /.!

-&W/&L&.! #'-! U7.! (.-! .M6-61.-! /.! #7&--./)! a),.! 7/! 1$%'/&-1.! :.! ),'/-L.,)! :8'/)&WO/.-!

#,6<./'/)! :.! %.((7(.-! <&<'/).-! ./! W$/$,'(C! 1'&-! U7.! %.('! /8.-)! #'-! (.! %'-! :'/-! /6),.!

16:O(.v-E-)O1.V! p$'/16&/-C! &(! .-)! &1#$,')&L! U7.! /67-! ,.#,6:7&-&6/-! %.)).! 7/&U7.!

.M#$,&./%.! #67,! %6/L&,1.,! /6),.! ,$-7()')V! p67-! #67,,&6/-! $W'(.1./)! 7)&(&-.,! :.-! -JHp3!

:&,&W$-! %6/),.! (.-! KF+'-.-! H'9w'! .)! H'9w9! :'/-! (.-! %.((7(.-! :6//.7-.-! :8'/)&WO/.-C! 'L&/!

:8&/J&9.,!('!-$%,$)&6/!:.-!.M6-61.-BB{C!.)!:$L&/&)&<.1./)!/67-!'--7,.,!U78&(-!/8&/).,<&.//./)!

#'-!:'/-!/6),.!1$%'/&-1.V!

!

!

!



! A>A!

>VA 4M&-).T)T&(!:.-!g!3//7(',!K'#!G7/%)&6/!h!-'/-!0MkB!f!

!
l.-!&1'W.-!69)./7.-!./!1&%,6-%6#&.!-7WWO,./)!(.!#'--'W.!:.!16($%7(.-!:.!W,'/:.!)'&((.!

'7! -.&/! :87/.! -),7%)7,.! U7&! #67,,'&)! -8'##',./).,! '7M! D6/%)&6/-! '//7('&,.-! [g!A++0$/3"B/5"

S0+1'-*+"h]V! 4/! .LL.)C! /67-! '<6/-! 69-.,<$! (.! #'--'W.! :.! 1')$,&.(! %.((7('&,.! -67-! 7/.!

%6/L6,1')&6/!/')&<.! [#,6)$&/.!KP+!:.!w@`I']! %6(6%'(&-'/)!#',)&.((.1./)! '<.%! (.!1',U7.7,!

:8./:6-61.-!#,$%6%.-!443TA!:'/-!('!I0V!I.!#(7-C!/67-!'<6/-!69-.,<$!('!#,$-./%.!:.!('!0MkB!

'7!-.&/!:.-!<$-&%7(.-!:8&/).,/'(&-')&6/!%6/)./'/)!:.!('!KP+C!#,6<./'/)!:.-!%.((7(.-!<&<'/).-V!

p67-!'<6/-!:6/%! ,.%J.,%J$!U7.(! )E#.!:.! -),7%)7,.!.)!:.! ),'/-L.,)!:.!1')$,&.(! ./),.!:.7M!

%.((7(.-!#67<'&)!%6,,.-#6/:,.!S!%.!U7.!/67-!69-.,<&6/-V!p67-!'<6/-!'&/-&!%6/-)')$!U7.!/6),.!

1$%'/&-1.! :8'%U7&-&)&6/! :.! 1')$,&.(! %.((7('&,.! -8'##',./)'&)! '7M! D6/%)&6/-! '//7('&,.-!

[/++0$/3"</5"S0+1'-*+]BBBV!;/.!&/).,<./)&6/!:.-!0MkB!$)'&)!:8'7)'/)!#(7-!#.,)&/./).!U78&(!'!$)$!

16/),$!U7.!(.!#'--'W.!:.!#.#)&:.-!#,$:&W$,$-![:87/!#6&:-!1'M&1'(!:.!ACo!`I']!:.!('!%.((7(.!

:6//.7-.! <.,-! ('! I0C! <&'! (.! %'/'(! $),6&)! :.-! D6/%)&6/-! W'#C! #.,1.))'&)! (.7,! #,$-./)')&6/!

%,6&-$.ABBCAB?V! l'!0MkB!$)'/)!#,$-./).!:'/-!/6-! -),7%)7,.-C! -6/! &1#(&%')&6/!#6--&9(.!:'/-! ('!

#,$-./)')&6/!%,6&-$.!:.!%.((7(.-!<&<'/).-!'!$)$!$<'(7$.!./!&/J&9'/)!-6/!.M#,.--&6/!:'/-!/6-!

%.((7(.-! :6//.7-.-! :8'/)&WO/.-! S! (8'&:.! :.! -JHp3! -#$%&L&U7.-V! ^'(W,$! %.-! L'&-%.'7M!

:8',W71./)-!./!L'<.7,!:87/.! &1#(&%')&6/!:.! ('!0MkBC!/67-!'<6/-!69-.,<$!U787/.!,$:7%)&6/!

:.! {@�! :.! -6/! /&<.'7! :8.M#,.--&6/! :'/-! (.-! %.((7(.-! lTQ=3! /8'<'&)! '7%7/! .LL.)! -7,! ('!

#,$-./)')&6/!%,6&-$.V!!

!

3&/-&C!9&./!U7.! ('!0MkB!-6&)!#,$-./).!:'/-! (.-!<$-&%7(.-! &/).,/'(&-$.-!#',! (.-!I0C!.((.!/.!

-.19(.! #'-! &/:&-#./-'9(.! #67,! ('! #,$-./)')&6/! %,6&-$.V! X(! .-)! &1#6,)'/)! :.! /6).,! U7.! /6-!

$)7:.-! ./! &1'W.,&.! 6/)! $)$! ,$'(&-$.-! '<.%! :.-! %.((7(.-! l! :'/-! (.-U7.((.-! /67-! '<6/-!

-7,.M#,&1$! ('! 0MB! %67#($.! S! 7/.! -6/:.! L(76,.-%./).!10J.,,EC! %.! U7&! #6-.! ('! U7.-)&6/!:7!

%','%)O,.! #JE-&6(6W&U7.! :.! -'! (6%'(&-')&6/! :'/-! (.-! <$-&%7(.-V! 4/! .LL.)C! (.! L'&)! U78.((.! -6&)!

.M#,&1$.! L6,).1./)!:'/-! (.-! %.((7(.-!#67,,'&)! L'%&(&).,! -6/! ),'/-L.,)! '-#$%&L&U7.! <.,-! ('!I0!

(6,-!:8$%J'/W.!:.!1')$,&.(!1.19,'/'&,.!.)!%E)6-6(&U7.V!X(!/.!#.7)!:6/%!a),.!.M%(7!U7.!-'/-!

-7,.M#,.--&6/C! #JE-&6(6W&U7.1./)C! ('! 0MkB! /.! -6&)! #'-! ),'/-L$,$.! '7M! I0V! I.! #(7-C! -'!

#,$-./%.!/.!-&W/&L&.!#'-!U78.((.!D67.!69(&W')6&,.1./)!7/!,_(.!:'/-!%.!#J$/61O/.!*!.((.!#.7)!

a),.!#,$-./).!%611.!)67).-!'7),.-!16($%7(.-! (6%'(&-$.-!S! ('!1.19,'/.!#('-1&U7.! (6,-!:.!

(8'%%6(.1./)! :.! :.7M! %.((7(.-V! 4/L&/C! &(! .-)! %6/%.<'9(.! U7.! (8'9-./%.! :.! ('! 0MkB! #7&--.!

#,6<6U7.,!(8'7W1./)')&6/!:.!(8.M#,.--&6/!:87/.!'7),.!%6//.M&/.C!U7&!#7&--.!-.!-79-)&)7.,!S!

('!0MkBV!

!

!



! A>>!

3L&/!:8$<'(7.,!(.!,_(.!:.!('!0MkB!:'/-!7/!%6/).M).!#(7-!#JE-&6(6W&U7.C!&(!-.,'&)!&/)$,.--'/)!

:.!,$'(&-.,!:.-!.M#$,&./%.-!-+"4-4*V!0.#./:'/)C!:.!).((.-!$)7:.-!-6/)!,./:7.-!:&LL&%&(.-!#',!(.!

L'&)! U7.! (.-! -67,&-! :$L&%&./).-! #67,! ('! 0MkB!/.! -6/)! #'-! <&'9(.-! ./! ,'&-6/!:87/.!:$L&%&./%.!

%',:&'U7.! ($)'(.V! p67-! #67,,&6/-! %.#./:'/)! 7)&(&-.,! (.! 16:O(.! :.! -67,&-! %J&1$,&U7.-!

:$<.(6##$! #',! (8$U7&#.! :.! "V! F'LL.)C! :'/-! (.-U7.((.-! (.-! %.((7(.-! :7! L6&.! Lr)'(! [,$%7#$,$.-!

./).! 4A>! .)! 4Ak]! #,6<./'/)! :.! Lr)7-! 0MkBuvuC! 0MkBuvT! 67! 0MkBTvT! -6/)! &/D.%)$.-! :'/-! :.-!

-67,&-!-'7<'W.-!&,,':&$.-!($)'(.1./)Bk@V!3#,O-!,.%6/-)&)7)&6/!:7!-E-)O1.!&117/&)'&,.C!/67-!

#67,,&6/-!W$/$,.,!:.-!2^I0!0MkBTvT!U7&!-.,'&./)!7)&(&-$.-!:'/-!:.-!.M#$,&./%.-!:.!%'#)7,.!

:8'/)&WO/.-! .)! :.! #,$-./)')&6/! %,6&-$.V! 0.!16:O(.! /67-! #.,1.)),'&)! :8$<'(7.,! (8&1#'%)! :.!

(8.M)&/%)&6/!:.!('!0MkB!-7,!('!%'#)7,.!:8'/)&WO/.-!#,6<./'/)!:.!%.((7(.-!<&<'/).-!#',!(.-!I0!.)!

:.!%6/L,6/).,!/6-!,$-7()')-!S!%.7M!:.!%.)).!$U7&#.C!U7&!/8'!16/),$!'7%7/.!:&LL$,./%.!:'/-!('!

%'#'%&)$!:.-!1'%,6#J'W.-!0MkBTvT!S!L'&,.!:.!('!#J'W6%E)6-.BkAV!

!

l8'9-./%.! :8.LL.)! :.! (8.M)&/%)&6/! :.! ('! 0MkB! -7,! ('! #,$-./)')&6/! %,6&-$.! &/:&U7.! U7.! (.!

1$%'/&-1.!:.!),'/-L.,)!:8'/)&WO/.!U7.!/67-!69-.,<6/-!/.!%6,,.-#6/:!#'-!&'3-1'*"&%+&0!'7M!

D6/%)&6/-! '//7('&,.-! S! 0MkBV! +67,! '7)'/)C! .-)T&(! %6/%.<'9(.! U7�&(! #7&--.! %6,,.-#6/:,.! S! 7/!

$U7&<'(./)!:.!g!D6/%)&6/!'//7('&,.!h!/.!L'&-'/)!#'-!&/).,<./&,!(.-!0MkB!f!4-)T&(!#6--&9(.!U787/.!

).((.! -),7%)7,.C! %','%)$,&-$.! #',! 7/.! :679(.! 1.19,'/.! #('-1&U7.C! #7&--.! -.! L6,1.,!

&/:$#./:'11./)! :.! ('! 0MkB!f! I.-! $)7:.-! :.! 1&%,6-%6#&.! $(.%),6/&U7.! -6/)! /$%.--'&,.-!

#67,!<$,&L&.,!-8&(!-8'W&)!9&./!:7!1a1.!)E#.!:.!-),7%)7,.V!

!

!

>V> c7&:!:.-!-&W/'7M!g!.')T1.!h!.)!g!:6/8)!.')T1.!h!

!
G7-U78S!#,$-./)C!/67-!'<6/-!7)&(&-$!:.-!(&W/$.-!:.!%.((7(.-!&116,)'(&-$.-!%611.!%.((7(.-!

:6//.7-.-!:8'/)&WO/.-V!Q,!/67-!-'<6/-!U7.!(.-!%.((7(.-!)716,'(.-!.M#,&1./)!:.-!16($%7(.-!

:6/)!('!W(E%6-E(')&6/!.-)!'()$,$.C!67!./%6,.!:.-!(&#&:.-!6ME:$-!67!'%$)E($-V!I.!#(7-C!%.,)'&/.-!

(&W/$.-! %.((7('&,.-! <&<'/).-! #.7<./)! .M#,&1.,C! %611.! (.-! %.((7(.-! '#6#)6)&U7.-C! S! (.7,!

-7,L'%.!:.-!16($%7(.-!:&).-!g!.')T1.!h!%611.!('!%'(,$)&%7(&/.C!/6,1'(.1./)!.M#,&1$.!:'/-!

(.! ,$)&%7(71! ./:6#('-1&U7.V! 0.-! -&W/'7M! -6/)! %6//7-! #67,! L'<6,&-.,! ('! (&'&-6/! .)! ('!

#J'W6%E)6-.! :.-! %.((7(.-! '#6#)6)&U7.-! #',! (.-! I0! '&/-&! U7.! ('! #,$-./)')&6/! %,6&-$.{oV! 3!

(8&/<.,-.C! (.-! -&W/'7M!g!:6/8)!.')T1.!h!#,$<&.//./)! ('!#J'W6%E)6-.!:.-!%.((7(.-!<&<'/).-V!l'!

16($%7(.!0IkwC! (&W'/:!:.!"XH+Tα!-7,! (.-!I0C!.-)! &1#(&U7$.!:'/-!%.-!-&W/'7M{wV!H$%.11./)C!

:.-! ),'<'7M! ,$'(&-$-!#',! (.! ('96,')6&,.!:.! XVlV!R.&--1'/!6/)!16/),$!U7.! (8.M#,.--&6/!:.! ('!

%'(,$)&%7(&/.!%6,,.-#6/:'&)!'7!-&W/'(!#,6T#J'W6%E)'&,.!:61&/'/)!-7,!:.!/619,.7-.-!%.((7(.-!

)716,'(.-! .)! U78.((.! #67<'&)! a),.! %6/),.9'('/%$.! #',! (8.M#,.--&6/! :.! 0IkwA@BV! I&LL$,./)-!

),'<'7M!:.!%.!('96,')6&,.!-7WWO,./)!$W'(.1./)!U7.!(.!9(6%'W.!:.!0Ikw!#.,1.)!:8'7W1./).,!



! A>B!

('! #J'W6%E)6-.! :.-! %.((7(.-! )716,'(.-! .)! #67,,'&)! a),.! ./<&-'W$! %611.! '##,6%J.!

)J$,'#.7)&U7.A@kCA@?CA@tV!

!

G.! -67J'&).! #6,).,! (8'%%./)! -7,! (.! L'&)! U78&(! .-)! &1#6,)'/)! :.! %6/-&:$,.,! U7.! (.-! (&W/$.-!

%.((7('&,.-! <&<'/).-! U7.! /67-! '<6/-! 7)&(&-$.-! %6,,.-#6/:./)! S! :.-! %.((7(.-! <&<'/).-!

g!-),.--$.-!hV! l'! /6)&6/! :.! -),.--C! -6/! &1#'%)! -7,! (8.M#,.--&6/! :.-! -&W/'7M! g!.')T1.!h! .)!

g!:6/ʼ)! .')T1.!h!#',! ('! %.((7(.! <&<'/).!.)! -7,! (.7,! %'#'%&)$!S! L67,/&,!:.! (8'/)&WO/.-!#67,! ('!

#,$-./)')&6/!%,6&-$.!-.,6/)!'96,:$-!7()$,&.7,.1./)V!

!

p67-!/67-!-611.-!:6/%!L6%'(&-$-!-7,!('!0HF!.)!0Ikw!'L&/!:8$<'(7.,!(8&1#'%)!$<./)7.(!:.!

(.7,! .M#,.--&6/! -7,! (.! ),'/-L.,)! :8'/)&WO/.-! S! #',)&,! :.! %.((7(.-! <&<'/).-V! p67-! '<6/-! )67)!

:8'96,:!16/),$!U7.!(.-!%.((7(.-!00lTA![$U7&<'(./).-!:.-!%.((7(.-!l]!<&<'/).-!.1#(6E$.-!:'/-!

/6-!$)7:.-!.M#,&1'&./)!9&./! (.!0Ikw!.)! ('!%'(,$)&%7(&/.V!p67-!'<6/-!./-7&).!,.W',:$! (8.LL.)!

:7!9(6%'W.!:.!0Ikw!67!:.!('!%'(,$)&%7(&/.!-7,!(.!),'/-L.,)!:.!1')$,&.(!#,6<./'/)!:.!%.((7(.-!

<&<'/).-!'7M!I0V!p67-!'<6/-!69-.,<$!7/.!&/J&9&)&6/!:7!),'/-L.,)!:.!1')$,&.(! (6,-!:.!(8'D67)!

:87/! #.#)&:.! 9(6U7'/)! :&,&W$! %6/),.! ('! 0HFV! +',! %6/),.C! .)! 9&./! U7.! (.-! %.((7(.-! 00lTA!

.M#,&1./)!L6,).1./)!0IkwC!/67-!/8'<6/-!#'-!69-.,<$!:8.LL.)!:.!(8'/)&%6,#-!9(6U7'/)!:&,&W$!

%6/),.! 0Ikw! -7,! (.! ),'/-L.,)! :.! 1')$,&.(! #,6<./'/)! :.! %.((7(.-! <&<'/).-V! 0.%&! #67,,'&)!

-8.M#(&U7.,!#',! (.! L'&)!U7.! (.-!%.((7(.-!.M#,&1./)!:.-!/&<.'7M! ),O-!$(.<$-!:.!0IkwC! ,./:'/)!

-6/!9(6%'W.!),O-!:&LL&%&(.V!I.!#(7-C!(.-!$)7:.-!,$'(&-$.-!#',!:8'7),.-!$U7&#.-!'L&/!:8$)7:&.,!(.!

,_(.!:.!0Ikw!-7,!('!#J'W6%E)6-.!6/)!$)$!,$'(&-$.-!'<.%!:.-!1'%,6#J'W.-!.)!/6/!'<.%!:.-!I0V!

l.!9(6%'W.!:.!0Ikw!#67,,'&)!a),.!-7LL&-'/)!#67,!U787/!1'%,6#J'W.!,.%6//'&--.!.)!%'#)7,.!

7/.!%.((7(.C!1'&-!#'-!#67,!7/.!I0V!4/!.LL.)C! &(!.M&-).!:8'7),.-!-&W/'7M!g!.')T1.!h!.)!g!:6/8)!

.')T1.!h!).(-!U7.!('!+"!.)!(.!0IBAC!,.-#.%)&<.1./)C!U7&!D67./)!#,69'9(.1./)!:.!%6/%.,)!(6,-!

:.!('!,.%6//'&--'/%.!:87/.!%.((7(.!'#6#)6)&U7.V!X(!.-)!)67)!S!L'&)!%6/%.<'9(.!U7.!9(6U7.,!7/!

-.7(!:.!%.-!-&W/'7M!/.!-6&)!#'-!-7LL&-'/)!#67,!U787/.!I0!#7&--.!,.%6//'n),.!.)!%'#)7,.,!:7!

1')$,&.(!#,6<./'/)!:87/.!%.((7(.!<&<'/).V!l.!9(6%'W.!-&17()'/$!:.!0Ikw!.)!0IBA!#.,1.)),'&)!

#.7)Ta),.! 7/.! '7W1./)')&6/! :.! ('! %'#)7,.V! 4/L&/C! &(! .-)! S! /6).,! U78'#,O-! :&-%7--&6/! '<.%!

:&LL$,./)-! ('96,')6&,.-! -8&/)$,.--'/)! S! 0IkwC! (.-! ,$-7()')-! 69)./7-! #',! (8$U7&#.! :.! XVlV!

R.&-1'/!-8'<O,./)!:&LL&%&(.1./)!,.#,6:7%)&9(.-V!!

!

I'/-!/6),.!$)7:.C!#67,!(8&/-)'/)C!/67-!/8'<6/-!$<'(7$!(8.LL.)!:7!9(6%'W.!:.!('!0HF!.)!:.!

0Ikw!U78'7!/&<.'7!:.!('!%'#)7,.!:.!1')$,&.(V!3E'/)!),67<$!7/!.LL.)!:7!9(6%'W.!:.!('!0HF!-7,!

%.)).!%'#)7,.C!/67-!:.<,6/-!(8$#,67<.,!-7,!('!#,$-./)')&6/!%,6&-$.V!

!

!

!

!



! A>k!

>VB c78./!.-)T&(!:.-!'7),.-!16($%7(.-!f!

!
c7.((.-! %6/%(7-&6/-! #67<6/-! /67-! )&,.,! :.-! ,$-7()')-! 69)./7-! '<.%! (.-! '7),.-!

&/J&9&).7,-!f!l87)&(&-')&6/!:.-!%.-! &/J&9&).7,-!/67-!'!#.,1&-!:.!16/),.,!U7.!%.!#J$/61O/.!

:$#./:'&)! [A]!:.! ('!#6(E1$,&-')&6/!:.! (8'%)&/.C!#,6)$&/.! &1#(&U7$.!:'/-!U7'-&1./)!)67-! (.-!

16:.-! :8./:6%E)6-.!b![>]! :.! (8'%)&6/! :.! ('! +XB! `&/'-.C! U7&! .-)! $W'(.1./)! &1#6,)'/).! :'/-!

%.,)'&/.-! L6,1.-! :8./:6%E)6-.Bk>CBkB!b! [B]! ./! #',)&.! :.-! ,$%.#).7,-! :.! )E#.! -%'<./W.,C! U7&!

-6/)!),O-!&1#6,)'/)-!#67,!('!#J'W6%E)6-.!:.-!%.((7(.-!'#6#)6)&U7.-!.)!(.!/&99(&/W!:.-!%.((7(.-!

<&<'/).->BtC>Bw!.)![k]!:'/-!7/.!16&/:,.!1.-7,.!:.-!",%!`&/'-.-C!U7&!-6/)!&1#6,)'/).-!:'/-!('!

#J'W6%E)6-.!.)!(8./:6%E)6-.!:.-!#('U7.-!:.!D6/%)&6/-!W'#BkkV!

!

I'/-! %.)).! $)7:.C! /67-! /8'<6/-! #'-! #7! &/J&9.,! ./)&O,.1./)! ('! %'#)7,.! :.! 1')$,&.(!

%.((7('&,.! #,6<./'/)! :.! %.((7(.-! <&<'/).-C! /&! ),67<.,! 7/.! #,6)$&/.! 1'D6,&)'&,.1./)!

,.-#6/-'9(.!:.!%.!#J$/61O/.C!%611.!/67-!(8'<&6/-!#,$-7##6-$!'<.%!('!0MkBV!0.%&!-7WWO,.!

(8.M&-)./%.! :8'7),.-! 16($%7(.-! .)! :8'7),.-! ,$%.#).7,-! #67<'/)! a),.! &1#(&U7$-! :'/-! %.!

#,6%.--7-V!l8./:6%E)6-.C!.)!#(7-!#',)&%7(&O,.1./)!('!#J'W6%E)6-.!:.-!%.((7(.-!'#6#)6)&U7.-C!

.-)! %','%)$,&-$.! #',! 7/.! ,.:6/:'/%.! :.! :&LL$,./)-! ,$%.#).7,-V! 4/! .LL.)C! :.! /619,.7-.-!

16($%7(.-!#.7<./)!a),.!&1#(&U7$.-!*!('!+"C!(8'//.M&/.!={BC!(.-!&/)$W,&/.-!α=βB!.)!α=β?C!(.!"HT2!

0IBtA>>C!('!%'(,$)&%7(&/.{w!67!./%6,.!0(.%{3AAwV!;/.!-.7(.!:.!%.-!16($%7(.-!/.!#.7)!.M#(&U7.,!

S!.((.!-.7(.!(.!1$%'/&-1.!:.!%'#)7,.C!#,69'9(.1./)!#',%.!U78.((.-!'W&--./)!./!%619&/'&-6/V!

4/!.LL.)C! ('!,.%J.,%J.!:.!,$%.#).7,-!&1#(&U7$-!:'/-!('!%'#)7,.!:.!%.((7(.-!'#6#)6)&U7.-!/8'!

D'1'&-!'967)&!S!(8&:./)&L&%')&6/!:87/!,$%.#).7,!,.-#6/-'9(.!S!(7&!-.7(!:.!('!%'#)7,.V!X(!./!.-)!

:6/%! :.! 1a1.! #67,! ('! %'#)7,.! :.! %.((7(.-! <&<'/).-V! 3! (8&1'W.! :.-! ,$%.#).7,-! :.! )E#.!

-%'<./W.,C!('!%'#)7,.!:.!1')$,&.(!S!#',)&,!:.!%.((7(.-!'#6#)6)&U7.-!.)!%.((.!S!#',)&,!:.!%.((7(.-!

<&<'/).-!&1#(&U7./)!#,69'9(.1./)!7/!%.,)'&/!/619,.!:.!16($%7(.-!%6117/.-V!

!

!

!

!

!

!

!

!

!

!

!



! A>?!

>Vk "8'W&)T&(!<,'&1./)!:87/!/67<.'7!1$%'/&-1.!f!

!

#"L"! O;4?./C.)'+%'394?13/1&%'U'

!

l'!,.%6//'&--'/%.!:.!%.((7(.-!<&<'/).-!#',!(.-!1'%,6#J'W.-!'!:$DS!$)$!69-.,<$.!#67,![A]!

(.-! W(697(.-! ,67W.-! qW$-Bk?C! %',! %.-! %.((7(.-! /.! 1.7,./)! #'-! 1'&-! .M#,&1./)! ('! +"! .)!

:&1&/7./)!(8.M#,.--&6/!:.!(.7,!0Ikw!(6,-U78&(-!-6/)!qW$-C![>]!(.-!/.7),6#J&(.-C!U7&!.M#,&1./)!

%6/-)&)7)&<.1./)! ('! 0HF! S! (.7,! -7,L'%.Bkt! #67<'/)! L'%&(&).,! (.7,! ,.%6//'&--'/%.! .)! (.7,!

%'#)7,.!.)![B]!(.-!(E1#J6%E).-!F!'%)&<$-C!U7&!.M#,&1./)!('!+"!.)!#.7<./)!'&/-&!a),.!%'#)7,$-!

#',! (.-!1'%,6#J'W.-!'L&/!:.!,$W7(.,! ('!,$#6/-.! &117/&)'&,.BkwV!I'/-!%.-!:&LL$,./)-!%'-C! (.-!

%.((7(.-!1.7,./)!S! ('! -7&).!:.! ('! %'#)7,.!#',! (.-!1'%,6#J'W.-!*! %.!#J$/61O/.!'!:6/%!$)$!

/611$!g!#J'W6#)6-.!hBko! #67,!1.)),.! (8'%%./)! -7,! ('! %'#)7,.! :.! %.((7(.-! <&<'/).-C! .)! /6/!

'#6#)6)&U7.-C! 'E'/)! #67,! 97)! ('! 16,)! :.-! %.((7(.-V! 0.! U7.! /67-! 69-.,<6/-! #67,,'&)!

-8'##',./).,! S! :.! ('! #J'W6#)6-.! '7! :$)'&(! #,O-! U7.! /6-! %.((7(.-! :6//.7-.-! :8'/)&WO/.-!

,.-)./)! <&<'/).-V! 3&/-&C! 9&./! U7.! %.,)'&/.-! %.((7(.-! <&<'/).-! #7&--./)! a),.! ,.%6//7.-! .)!

#J'W6%E)$.-! #',! :.-! 1'%,6#J'W.-! -+" 4-4*C! &(! /.! -8'W&)! #,69'9(.1./)! #'-! :7! 1a1.!

1$%'/&-1.!69-.,<$!:'/-!/6),.!$)7:.V!

!

!

#"L"# O;4?./C.)'+%'A',.MM).,?'D'U''

!

H&./! /.! #.,1.)! ,$.((.1./)! :.! :&-)&/W7.,! /6),.! 1$%'/&-1.! :7! g!/&99(&/W!hC! :$%,&)! .)!

:$L&/&! #'-! (.-! ),'<'7M! :.! "V! 2',,')T26E.-A?kC>Bt! [:&-%7)$! :'/-! (8&/),6:7%)&6/C! %J'#&),.! >V>Vk!

#V?B]V! 0.! U7.! /6-! ),'<'7M! '##6,)./)! :.! /67<.'7! #',! ,'##6,)! S! ('! :$L&/&)&6/! %('--&U7.! :7!

/&99(&/WC!%8.-)!('!/6)&6/!:.!),'/-L.,)!:.!1')$,&.(!0,*1A!:87/.!%.((7(.!<&<'/).!<.,-!7/.!I0C!.)!('!

#6)./)&.((.!&/).,<./)&6/C!./%6,.!/6/!:$16/),$.C!:87/.!D6/%)&6/!'//7('&,.V!0.('!#.,1.)T&(!67!

/6/!:.!(.!:&LL$,./%&.,!:7!/&99(&/We!

!

!

!

!

!

!

!

!



! A>t!

; Q%$&)%--?-%$&212,0*%$&%*&-,&+3B(0$%&1>>?01*,1+%&

!
l.! L'&)! U7.! (.-! %.((7(.-! <&<'/).-! #7&--./)! a),.! 7/.! -67,%.! :8'/)&WO/.-! -67(O<.! :.!

/619,.7-.-! &/).,,6W')&6/-V!;/.!:.-!#,.1&O,.-!%6/%.,/.! (.!,_(.!#JE-&6(6W&U7.!:7!),'/-L.,)!

:.! 1')$,&.(! '/)&W$/&U7.! #,6<./'/)! :.! %.((7(.-! <&<'/).-! :'/-! (8&/:7%)&6/! :87/.!

&117/6W$/&%&)$! 67! :87/.! )6($,'/%.C! 7/.! U7.-)&6/! D7-U78S! #,$-./)! ':,.--$.! 7/&U7.1./)!

#67,! (.-!%.((7(.-!'#6#)6)&U7.->>oCBk{V!37--&C! -'%J'/)!U7.! (.-!%.((7(.-!/.!-6/)!#'-!:.-!./)&)$-!

L&M.-!.)!U78.((.-!#.7<./)!-.!,.),67<.,!:'/-!:&LL$,./)-!$)')-C!&(!.-)!&/)$,.--'/)!:.!:$L&/&,!%.!U7&!

#.,1.)!S!7/.!%.((7(.!<&<'/).!:.!:.<./&,!7/.!%.((7(.!:6//.7-.!:8'/)&WO/.-V!p67-!<.,,6/-!U7.!

('!:&-)&/%)&6/!./),.!7/.! %.((7(.! <&<'/).C! -),.--$.!67!./!#,$T'#6#)6-.!/8.-)!#'-! -&! $<&:./).V!

4/L&/C! /67-! #67<6/-! '7--&! /67-! &/).,,6W.,! -7,! (.! )E#.! :.! I0! U7&! -.,'&)! (.! #(7-! .LL&%'%.! S!

%'#)7,.,!(.-!%.((7(.-!<&<'/).-!:'/-!7/!%6/).M).!#JE-&6(6W&U7.V!

!

!

BVA I.! ('! %.((7(.! <&<'/).! S! ('! %.((7(.! /$%,6)&U7.!*! /6)&6/! :.!

%6/)&/771!

!
l.-!%.((7(.-!/.!-6/)!#'-!:.-!./)&)$-!L&M.-!1'&-!#.7<./)!.M&-).,!:'/-!:&LL$,./)-!$)')-![$)')!

:8$U7&(&9,.C! $)')! :8'%)&<')&6/C! &/L.%)&6/C! ),'/-L6,1')&6/! )716,'(.C! '%)&<&)$! 1$)'96(&U7.!

&/)./-.C!'7)6#J'W&.C!.)%V]V!l8$)')!:87/.!%.((7(.!#.7)!:6/%!a),.!./<&-'W$!%611.!7/!%6/)&/771!

'(('/)!:.!('!%.((7(.!<&<'/).!g!'7!,.#6-!h!S!('!%.((7(.!'#6#)6)&U7.!67!./!/$%,6-.!-.%6/:'&,.!./!

#'--'/)!#',!('!%.((7(.!g!-),.--$.!hV!l87/!:.-!16E./-!:.!D7W.,!:.!(8$)')!:87/.!%.((7(.!.-)C!./),.!

'7),.-C! :8.M'1&/.,! (8$)')! :8$U7&(&9,.! :.-! -&W/'7M! g!.')T1.!h! .)! g!:6/8)! .')T1.!h! U78.((.!

.MJ&9.V!3&/-&C!7/.!%.((7(.!-671&-.!S!7/!-),.--!.M#,&1.,'!:.-!-&W/'7M!g!.')T1.!h!67!:&1&/7.,'!

(8.M#,.--&6/!:.!%.-!-&W/'7M!g!:6/8)!.')T1.!hC!%.!U7&!#.,1.)),'!-'!,.%6//'&--'/%.V!0.)!$)')!:.!

-),.--! #.,-&-)'/)C! (.! :$-$U7&(&9,.! -&W/'7M! g!.')T1.!hvg!:6/8)! .')T1.!h! -8'%%./)7.,'! .)! ('!

%.((7(.! -8./W'W.,'! :'/-! (8'#6#)6-.! -&! (.! -),.--! %.((7('&,.! /8.-)! #'-! &,,$<.,-&9(.V! l'! P&W7,.! A!

,.#,$-./).! (.-!:&LL$,./)-!$)')-!U7.!#.7)!,./%6/),.,!7/.!%.((7(.! (6,-!:.!-'!<&.C!'&/-&!U7.! (.-!

-&W/'7M! U7&! E! -6/)! '--6%&$-V! 0.#./:'/)C! (.-! :&LL$,./)-! g!#'(&.,-!h! W67<.,/'/)! %.)).!

#,6W,.--&6/!-6/)!:&LL&%&(.-!S!:$(&1&).,!%',!7/.!%.((7(.!-&1#(.1./)!-),.--$.!.)!7/.!%.((7(.!#,$T

'#6#)6)&U7.! #.7<./)! .M#,&1.,! (.-! 1a1.-! -&W/'7M! :.! ,.%6//'&--'/%.V! 3&/-&C! %611./)!

:&-)&/W7.,!7/.!%.((7(.!g!:.-)&/$.!h!S!167,&,!:87/.!%.((7(.!g!-&1#(.1./)!-),.--$.!h!U7&!/8.-)!

#'-! ./W'W$.! :'/-! 7/! #,6%.--7-! :.!16,)! %.((7('&,.!f! Q/! #.7)! -.! :.1'/:.,! 6Y! -.! -&)7.! (.!

g!#6&/)! :.! /6/! ,.)67,!h! S! #',)&,! :7U7.(! ('! %.((7(.! .-)! ./W'W$.! :'/-! 7/! #,6%.--7-!

'#6#)6)&U7.V!

!



! A>w!

l.!#'--'W.!:87/.!$)'#.!S! (8'7),.!.-)!:6/%!),O-!:&LL&%&(.!S!$<'(7.,!.)! &(!.M&-).!7/.!g!d6/.!

:8619,.!h!:'/-!('U7.((.!6/!/.!#.7)!#'-!$<'(7.,!'<.%!%.,)&)7:.!-&!('!%.((7(.!.-)!-),.--$.!1'&-!

<67$.!S!,.-).,!<&<'/).!67!-),.--$.!./!#,$T'#6#)6-.V!

!

!

!"##$#"%%

&'&()*"%

!"##$#"%

+*,"++-"%

./0/*0+"%

/,-101"%

./0/*0+"%
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3-1,0+"%
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+*,"++-"%4%

!

!567%

89%

!:;%

8<%

444%
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444%
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4%
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44%
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44%

44%
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444%
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!

!

T1@?+%&F&R&W(0*10??>&'.?0%&)%--?-%&212,0*%&g&?0%&)%--?-%&%0&03)+($%&$%)(0',1+%L!l.-!%.((7(.-!<&<'/).-!

.M#,&1./)!L6,).1./)!(.!0Ikw!'L&/!:8$<&).,!(.7,!%'#)7,.V!p6)6/-!%.#./:'/)!U7.!(6,-!:.!(.7,!'%)&<')&6/!

(.-!(E1#J6%E).-!FC!67!(.-!/.7),6#J&(.-!#.7<./)!.M#,&1.,!('!+"!67!('!0HFC!,.-#.%)&<.1./)V!l6,-U787/.!

%.((7(.!.-)!-),.--$.![#',!7/!-),.--!6ME:')&L!#',!.M.1#(.]C!.((.!.M#,&1.!:'/-!7/!#,.1&.,!).1#-! ('!+"!

#7&-! ('! 0HFV! l6,-U7.! ('! %.((7(.! .-)! -671&-.! S! 7/! -),.--! #(7-! &1#6,)'/)C! -7&).! S! 7/.! &/L.%)&6/!

9'%)$,&.//.C!67!(6,-U78.((.!./)'1.!7/!#,6%.--7-!:.!),'/-L6,1')&6/!)716,'(.C!(8.M#,.--&6/!:.!-&W/'7M!

g!.')T1.!h! <'! '7W1./).,! %6/%61&)'11./)! '<.%! ('! :&1&/7)&6/! :.-! -&W/'7M! g!:6/8)! .')T1.!hV! "&! ('!

%.((7(.!./),.!:'/-!7/!#,6%.--7-!:8'#6#)6-.C!.((.!<'!'(6,-!,.:&-),&97.,!%.-!16($%7(.-!:.!).((.!-6,).!U7.!

(.!0Ikw!-6&)!.M%(7!:.!('!+"!.)!:.!('!0HFC!L'%&(&)'/)!'&/-&!('!%'#)7,.!)67)!./!$)'/)!./)&O,.V!P&/'(.1./)C!-&!

('!%.((7(.!'#6#)6)&U7.!/8.-)!#'-!#,&-.!./!%J',W.!#',!(.-!#J'W6%E).-![-7&).!S!7/!:$L'7)!:.!,.%,7).1./)!

67!S!7/.!&/L('11')&6/!&/%6/),_($.]C!('!%.((7(.!./),.!./!/$%,6-.!-.%6/:'&,.!.)!:.<&./)!#.,1$'9(.V!l.-!

(&W/.-! #6&/)&(($.-! ,.#,$-./)./)! 7/.! d6/.! :8619,.! :'/-! ('U7.((.! (.-! %.((7(.-C! 9&./! U78.((.-! #7&--./)!

a),.! :'/-! :.-! $)')-! :&LL$,./)-C! 6/)! 7/.! 16,#J6(6W&.! .)! 7/.! .M#,.--&6/! :.! -&W/'7M! g!.')T1.!h! .)!

g!:6/8)!.')T1.!h!-&1&('&,.V!X(!.-)!'(6,-!:&LL&%&(.!:.!:$).,1&/.,!S!U7.(!161./)!('!%.((7(.!g!-),.--$.!h!'!

')).&/)!7/!#6&/)!:.!/6/!,.)67,!S!#',)&,!:7U7.(!.((.!-8./W'W.!:'/-!(.!#,6%.--7-!:8'#6#)6-.V!

!

!

BV> c7.((.! #67,,'&)! a),.! (8&--7.! &117/6(6W&U7.! :7! ),'/-L.,)!

:8'/)&WO/.!S!#',)&,!:.!%.((7(.-!<&<'/).-!f!

!
p67-!L'&-6/-!(8JE#6)JO-.!U7.!(.!),'/-L.,)!:8'/)&WO/.!:.!%.((7(.-!<&<'/).-!.)!('!/')7,.!:.!

('!,$#6/-.!&117/&)'&,.!U7&!./!:$%67(.C!&117/&)$!67!)6($,'/%.C!<6/)!:$#./:,.!:7!/&<.'7!:7!

-),.--! :.-! %.((7(.-! :6//.7-.-! :8'/)&WO/.-! .)! :.-! -&W/'7M! :.! :'/W.,! '--6%&$-V! l.! ),'/-L.,)!

:8'/)&WO/.!S!#',)&,!:.!%.((7(.-!./!$)')!:8$U7&(&9,.!#67,,'&)!a),.!&1#(&U7$!:'/-!(.!1'&/)&./!:.!

('!)6($,'/%.!#$,&#J$,&U7.C!#',!.M.1#(.!'7!-.&/!:.!)&--7-!:'/-!(.-U7.(-!(.!)'7M!:8'#6#)6-.!.-)!



! A>o!

L'&9(.V!X/<.,-.1./)C!-&!%.!),'/-L.,)!.-)!'--6%&$!S!7/!-&W/'(!:.!:'/W.,v1')7,')&6/C!/6)'11./)!

&/L.%)&.7M![%611.!(.!l+"]C!&(!#67,,'&)!./W./:,.,!7/.!,$#6/-.!&117/6WO/.V!I'/-!/6-!$)7:.-!

:8&117/&-')&6/C! (.-!.M#$,&./%.-!6/)!$)$!.LL.%)7$.-!'<.%!:.-!I0!1')7,.-! [-)&17($.-!#',! (.!

l+" .)! XPpγ]C! :.! L'i6/! S! 69)./&,! 7/.! '%)&<')&6/! :.-! (E1#J6%E).-! F! 0Iou -7LL&-'/).! #67,!

&/:7&,.!7/.!,$#6/-.!&117/&)'&,.!.LL&%'%.!%6/),.!('!)71.7,V!X(!-.,'&)!:6/%!),O-!&/)$,.--'/)!:.!

%61#',.,! (.! )E#.! :.! ,$#6/-.C! )6($,6WO/.! [g!%,6--6)6(.,'/%.!h]! 67! &117/6WO/.!

[g!%,6--6#,&1&/W!h]C!69)./7!'<.%!:.-!I0!%7()&<$.-!'<.%!:.-!%.((7(.-!<&<'/).-!:'/-!:&LL$,./)-!

$)')-! [%.((7(.-! /6/! ),'/-L6,1$.-! %611.! (.-! ^4P-C! %.((7(.-! )716,'(.-C! %.((7(.-! &/L.%)$.-C!

.)%V]V!p67-! <67(6/-! '&/-&! %61#,./:,.! U7.(-! -&W/'7M! -6/)! /$%.--'&,.-! S! 7/.! %.((7(.! <&<'/).!

#67,! :.<./&,! :6//.7-.! :8'/)&WO/.! .)! ,./:,.! ('! I0! &117/6WO/.! [P&W7,.! >]V! 0611.! /67-!

(8'<6/-!<7C! (8$)')!:.! ('!%.((7(.!-67,%.!:8'/)&WO/.!<&<'/).! &/L(7.!),O-!#,69'9(.1./)!-7,! (8$)')!

:.! (8'/)&WO/.! .)! ('! /')7,.! :7! -&W/'(! :$(&<,$! S! ('! I0V! 0.)! $)')! :.<,'&)! %6/:7&,.! S! :.-! <6&.-!

:8'##,a).1./)! .)! :.! -&W/'(&-')&6/! :&LL$,./).-C! .)! :6/%! S! 7/.! #6(',&-')&6/! :&LL$,./).! :.-!

,$#6/-.-!FV!

!

!

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

#$*+,$')

$%&'()*+#

,)-*++.*+#

/.0-1234*+#

-(#().')/#)0'//1/')

5616)1234*+#

'2

955:"2$

!2/3"#$0')4)

5661$2+3$707(3)4)

8).2$9()'#(:6');)

8)'#(:6');)

!

T1@?+%&N&R&9*,*&'%& -,&)%--?-%&'(00%?$%&'.,0*1@#0%&%*& 1$$?%& 1>>?0(-(@1D?%&'?&*+,0$A%+*&'.,0*1@#0%L!

l'! %.((7(.! :6//.7-.! :8'/)&WO/.! #.7)! .M&-).,! :'/-! #(7-&.7,-! $)')C! '(('/)! :.! ('! %.((7(.! <&<'/).! g!'7!

,.#6-!h! S! ('! %.((7(.! '#6#)6)&U7.! 67! ./! /$%,6-.! -.%6/:'&,.! ./! #'--'/)! #',! ('! %.((7(.! g!-),.--$.!hV!

0.,)'&/-! $)')-! #67,,'&./)! L'<6,&-.,! ('! ,.%6//'&--'/%.! :.-! %.((7(.-! #',! (.-! I0! .)! :6/%! (.! ),'/-L.,)!

:’'/)&WO/.-C!./!,61#'/)!(’$U7&(&9,.!./),.!-&W/'7M!g!.')!1.!h!.)!g!:6/ʼ)!.')!1.!hV!l8$)')!:.!('!%.((7(.!

#67,,'&)! $W'(.1./)! '<6&,! 7/.! &/L(7./%.! -7,! ('! /')7,.! :.! ('! ,$#6/-.C! &117/&)$! 67! )6($,'/%.C! U7&!

:$%67(.!:7!),'/-L.,)!:.!(8'/)&WO/.!.)!-'!#,$-./)')&6/!#',!(.-!I0V!

!

!

!

!



! A>{!

8"#"! Q%))*)%&'2.24,/%&'%/'/1)>-4,(%'3>-.39>-.0*%'

!

X(! '! $)$! %('&,.1./)! :$16/),$! #',! :.! /619,.7-.-! $U7&#.-! U7.! ('! #,$-./)')&6/! %,6&-$.!

:8'/)&WO/.! #,6<./'/)! :.! %.((7(.-! '#6#)6)&U7.-! $)'&)! 7/! $<O/.1./)! .--./)&.(! S!

(8$)'9(&--.1./)! :87/.! )6($,'/%.! #$,&#J$,&U7.>BBCB?@CB?ACB?>V! ^'&-! :'/-! )67).-! %.-! $)7:.-C!

(8JE#6)JO-.! :87/.! #',)&%&#')&6/! :.-! %.((7(.-! <&<'/).-! '! )67D67,-! $)$! /$W(&W$.V! 3! )&),.!

:8.M.1#(.C! (8$U7&#.! :.! FV! 2,6%`.,! '! 16/),$! U7.! :.-! (E1#J6%E).-! F! 0Iou! '7)6,$'%)&L-! .)!

L6/%)&6//.(-! -8'%%717('&./)! :'/-! (.-! W'/W(&6/-! :.! -67,&-! HX+T1Q=3! [.M#,&1'/)! (8Q=3!

1.19,'/'&,.!:'/-!(.-!%.((7(.-!β!:7!#'/%,$'-!.)!(.-!%.((7(.-!,$/'(.-!)797('&,.-]!%,6&-$.-!'<.%!

(.-! -67,&-! H'%A[pAw]! [.M#,&1'/)! 7/! 17)'/)! /$W')&L! :61&/'/)! :.! ('! KF+'-.! H'%A! -67-! (.!

%6/),_(.!:7!#,616).7,!0IAA%]C!U7&!#,$-./)./)!7/!:$L'7)!:.!%'#)7,.!:.!%.((7(.-!16,).->@{CB?BV!

l'! #,$-./%.! :.! %.-! %.((7(.-C! /6,1'(.1./)! $(&1&/$.-C! #67,,'&)! a),.! :$($)O,.! ./! %'-!

:8&/L('11')&6/! %',! .((.-! -8'%)&<.,'&./)! .)! #67,,'&./)! '&/-&! a),.! ,.-#6/-'9(.! :7!

:$%(./%J.1./)! :87/.! '7)6T&117/&)$V! 2&./! U7.! H'%A! -6&)! .--./)&.(! S! ('! %'#)7,.! .)! S! ('!

#,$-./)')&6/!%,6&-$.!:.!%.((7(.-!'#6#)6)&U7.-B?BC!,&./!:.!#.,1.)!:8.M%(7,.!U7.!%.)).!KF+'-.!

&/).,<&.//.!$W'(.1./)!:'/-! ('!%'#)7,.!:.!1')$,&.(!<&<'/)V!4/!.LL.)C!H'%A!.-)!'--6%&$!S!:.-!

,$%.#).7,-!%6//7-!#67,!,.%6//'n),.!(.-!%.((7(.-!'#6#)6)&U7.-![%611.!0IBt!.)!(.-!&/)$W,&/.-!

α=β?! .)!α=βB]C!1'&-! #67,,'&)! '7--&! a),.! '--6%&$! S! :8'7),.-! ,$%.#).7,-! &1#(&U7$-! '7--&! 9&./!

:'/-!('!%'#)7,.!:.!%.((7(.-!'#6#)6)&U7.-!U7.!<&<'/).-V!l8&/D.%)&6/!:87/.!W,'/:.!U7'/)&)$!:.!

%.((7(.-!'#6#)6)&U7.-!:'/-!%.)).!$)7:.!#67,,'&)!),O-!9&./!.1#a%J.,!(.-!I0!:.!%'#)7,.,!:.-!

%.((7(.-!<&<'/).-!.)!'&/-&!6,&./).,!('!%'#)7,.!<.,-!(.-!%.((7(.-!'#6#)6)&U7.-V!3&/-&C!&(!.-)!)67)!S!

L'&)!./<&-'W.'9(.!U7.!:.-!%.((7(.-!<&<'/).-!:.-! n(6)-!:.!l'/W.,J'/-!#7&--./)!a),.!%'#)7,$.-!

#',! (.-! I0! .)! (.-! '/)&WO/.-! :.! %.-! %.((7(.-! #,$-./)$-! '7M! (E1#J6%E).-! F! 0Iou! #',!

#,$-./)')&6/!%,6&-$.C!.)!'&/-&!%6/),&97.,!S!('!)6($,'/%.!#$,&#J$,&U7.V!

!

!

8"#"# Q%))*)%&'2.24,/%&'%/'.55*,./>'

!

X(!.-)!'7D67,:8J7&!':1&-!U7.! (.! -E-)O1.! &117/&)'&,.! &/).,<&./)!:'/-! ('! -7,<.&(('/%.!:.-!

)71.7,-V! 0611.! /67-! (8'<6/-! ,'#&:.1./)! <7C! ),6&-! #J'-.-! '##7&./)! (8JE#6)JO-.! :.!

(8&117/6$:&)&/W!*!('!#J'-.!:.!(8$(&1&/')&6/C!('!#J'-.!:8$U7&(&9,.!.)!('!#J'-.!:8$%J'##.1./)V!

l'!#J'-.!:8$(&1&/')&6/!/8'!./%6,.!D'1'&-!$)$!69-.,<$.!-+"4-4*!.)!(.-!1$%'/&-1.-!'(.,)'/)!(.!

-E-)O1.!&117/&)'&,.!:.!('!#,$-./%.!:87/.!%.((7(.!)716,'(.!./!:$<.(6##.1./)!-6/)!./%6,.!

1'(!%6//7-V!+67,!(.!161./)!),6&-!1$%'/&-1.-!#,&/%&#'7M!6/)!$)$!,.)./7-!%611.!'E'/)!7/!

,_(.! &1#6,)'/)! (6,-!:.!%.)).!#J'-.!*! &(!-8'W&)! [A]!:7!,.(',W'W.!:8XPp!:.!)E#.! X!:O-! (.-!#J'-.-!

#,$%6%.-!:7!:$<.(6##.1./)!:.!('!)71.7,C!U7&!#.,1.)!(8'%)&<')&6/!:.-!I0!.)!(8'%)&<')&6/!:7!

-E-)O1.! &117/&)'&,.!b! [>]! :.! ('! #,$-./%.! :.! I3^+-! -$%,$)$-! :&,.%).1./)! #',! (.-! %.((7(.-!



! AB@!

)716,'(.-!167,'/).-!67!#',!(.-!)&--7-!./:611'W$-!./<&,6//'/)!b!.)![B]!:.!(&W'/:-!:.!-),.--!

[H34TA!.)!Nt@!%J.d!('!-67,&-!67!^X03v2!%J.d!(8N611.]!.M#,&1$-!#',!(.-!%.((7(.-!)716,'(.-!.)!

U7&!#.,1.))./)!(8'%)&<')&6/!:.!%.,)'&/.-!%.((7(.-!:.!(8&117/&)$!&//$.!.)!L'<6,&-./)!./!,.)67,!

7/!./<&,6//.1./)!&/L('11')6&,.!L'%&(&)'/)!(.!:$<.(6##.1./)!:87/.!,$#6/-.!':'#)')&<.!'/)&T

)716,'(.>w{V!0.-!:.7M!:.,/&.,-!1$%'/&-1.-!-7WWO,./)!L6,).1./)!U7.!(.-!%.((7(.-!)716,'(.-!

<6/)!167,&,!-67-!(8'%)&6/!:.-!%.((7(.-!:.!(8&117/&)$!&//$.!%611.!(.-!pm!#',!.M.1#(.C!#7&-!

a),.!#,&-.-!./!%J',W.!#',!(.-!I0!#67,!7/.!'%)&<')&6/!.LL&%'%.!:7!-E-)O1.!&117/&)'&,.V!!

l6,-U7.!%.-!1$%'/&-1.-!6/)!$)$!.M#(6,$-C!('!#,$-./)')&6/!%,6&-$.!:8'/)&WO/.-!#,6<./'/)!

:.!%.((7(.-!<&<'/).-!/8'<'&)!#'-!./%6,.!$)$!:$16/),$.V!Q,C! -'%J'/)!U7.!%.)).!#,$-./)')&6/!

.-)!'7--&!.LL&%'%.C!<6&,.!1.&((.7,.C!U7.!%.((.!S!#',)&,!:.!%.((7(.-!'#6#)6)&U7.-C!6/!#.7)!)67)!S!

L'&)!&1'W&/.,!U7.!(.-!%.((7(.-!)716,'(.-!./!:$97)!:.!:$<.(6##.1./)C!U7&!#.7<./)!.M#,&1.,!

:.-!16($%7(.-!:.!-),.--C!#7&--./)!a),.!%'#)7,$.-!#',!(.-!I0!(6,-U78.((.-!-6/)!./%6,.!<&<'/).-V!

l'!%'#)7,.!:.!1')$,&.(!#,6<./'/)!:.!%.((7(.-!)716,'(.-!<&<'/).-!#67,,'&)!'&/-&!%6/),&97.,!S!

('!#,$-./)')&6/!%,6&-$.!:8'/)&WO/.-!)716,'7M!.)!:6/%!S! (8'%)&<')&6/!:.! (E1#J6%E).-!F!0Iou!

%E)6)6M&U7.-!#.,1.))'/)!(8$(&1&/')&6/!:.!('!)71.7,C!(6,-!:.!('!#,.1&O,.!#J'-.!:8$(&1&/')&6/V!

3&/-&C! (.-! I0! /8'7,'&./)! #'-! g!S! '))./:,.!h! U7.! ('! %.((7(.! )716,'(.! 1.7,.! #67,! U7.! (.!

-E-)O1.!&117/&)'&,.!-.!1.)).!./!#('%.V!0.-!%.((7(.-!)716,'(.-!<&<'/).-!'7,'&./)!:6/%!&%&!7/!

#6)./)&.(! &117/6WO/.! <&-TST<&-! :7! -E-)O1.! &117/&)'&,.V! 0.)).! JE#6)JO-.C! %611.! (.-!

#,$%$:./).-C!.-)!:&LL&%&(.!S!$<'(7.,! -+"4-4*C!1'&-!,.-).!#('7-&9(.!./!<7.!:.-!$)7:.-!:.!/6),.!

$U7&#.!-7,!(8&1#6,)'/%.!:.-!%.((7(.-!<&<'/).-!%611.!-67,%.!:8'/)&WO/.->BoCB>{V!

!

I'/-! (.! %':,.! :87/.! &/L.%)&6/! &/),'%.((7('&,.C! .)! :.! 1'/&O,.! 7/! #.7! L&/'(&-).C! 6/! #.7)!

&1'W&/.,!U7.! (.!-E-)O1.! &117/&)'&,.!/8'))./:.!#'-!U7.! (.-!%.((7(.-! &/L.%)$.-!-6&./)! (E-$.-!

#',!(.!#')J6WO/.!#67,!(.!,.%6//'n),.!.)!$)'9(&,!7/.!,$#6/-.!&117/&)'&,.!:&,&W$.!%6/),.!(7&V!

l8&/L.%)&6/! .)v67! (.! -),.--! %.((7('&,.! U7&! ./! ,$-7().! #67,,'&)! '&/-&! &/:7&,.! (8.M#,.--&6/! :.!

16($%7(.-! :7! #')J6WO/.! 67! :.-! -&W/'7M! g!.')T1.!h! L'<6,&-'/)! ('! ,.%6//'&--'/%.! .)! ('!

%'#)7,.!#',! (.-!I0!:.!1')$,&.(!:.!%.((7(.-!<&<'/).-! &/L.%)$.-V!3&/-&C! (8$U7&#.!:.!GV!+(71'-!'!

16/),$!U7.!:.-!#I0!$)'&./)!%'#'9(.-!:.!%'#)7,.,!.)!#,$-./).,!'7M!(E1#J6%E).-!F!0Iou!:.-!

'/)&WO/.-!<&,'7M!#,6<./'/)!:.!(E1#J6%E).-!2!<&<'/)-!&/L.%)$-!#',!(.!<&,7-!:.!('!W,&##.>B{V!

!

!

!

!

!

!



! ABA!

BVB 4M&-).T)T&(! 7/! )E#.! :.! I0! -#$%&'(&-$" :'/-! ('! #,$-./)')&6/!

%,6&-$.!:8'/)&WO/.!#,6<./'/)!:.!%.((7(.-!<&<'/).-!f!

!

0611.! /67-! (8'<6/-! <7C! (.-! I0! 0Ioαu! -6/)! (.-! I0! -#$%&'(&-$.-! :'/-! ('! #,$-./)')&6/!

%,6&-$.! :8'/)&WO/.-! #,6<./'/)! :.! %.((7(.-! '#6#)6)&U7.-B?C>?>V! +7&-U7.! (.-! %.((7(.-! <&<'/).-!

-6/)!$W'(.1./)!7/.!-67,%.!:8'/)&WO/.-!#67,!('!#,$-./)')&6/!%,6&-$.C!6/!#.7)!-.!:.1'/:.,!-&!

(.-! I0! 0Ioαu! -6/)! $W'(.1./)! -#$%&'(&-$.-! :'/-! (.7,! #,$-./)')&6/C! 67! 9&./! -&! :8'7),.-! I0C!

).((.-! U7.! (.-! #I0! 67! (.-!I0!1&W,')6&,.-! 0IA@Bu! -6/)! $W'(.1./)! %'#'9(.-! :.! %'#)7,.,! :7!

1')$,&.(!#,6<./'/)!:.!%.((7(.-!<&<'/).-V!3! (8&/-)',!:.-!I0!-#$%&'(&-$.-!:'/-! ('!#,$-./)')&6/!

%,6&-$.! S! #',)&,! :.! %.((7(.-! '#6#)6)&U7.-C! 7/! )E#.! :.! I0! #67,,'&)! a),.! -#$%&'(&-$! :'/-! ('!

%'#)7,.!:.!%.((7(.-!<&<'/).-C!1'&-!:8'7),.-!)E#.-!#67,,'&./)!./!a),.!%'#'9(.-!-67-!%.,)'&/.!

%6/:&)&6/C!%611.!(6,-!:87/.!&/L('11')&6/!#',!.M.1#(.V!I.-!.M#$,&./%.-!%61#($1./)'&,.-C!

7)&(&-'/)! (.-!:&LL$,./)-! -67-! )E#.-!:.!I0!%7()&<$-!'<.%!:.-! %.((7(.-!<&<'/).-!./!#,$-./%.!:.!

:&LL$,./)-!-)&17(&!#.,1.)),6/)!:.!,$#6/:,.!S!%.)).!U7.-)&6/V!
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! ABB!

AV! ").&/1'/! H^C! 06J/! �3V! X:./)&L&%')&6/! 6L! '! /6<.(! %.((! )E#.! &/! #.,&#J.,'(! (E1#J6&:!
6,W'/-! 6L! 1&%.V! XV! ^6,#J6(6WEC! U7'/)&)')&6/C! )&--7.! :&-),&97)&6/V! L2%" C*03+/$" *."
%:5%3-)%+'/$")%(-1-+%!A{wBC!F;I[?]R!AAk>TAAt>V!

!
>V! ").&/1'/! H^C! 06J/! �3V! X:./)&L&%')&6/! 6L! '! /6<.(! %.((! )E#.! &/! #.,&#J.,'(! (E1#J6&:!

6,W'/-! 6L! 1&%.V! XXV! P7/%)&6/'(! #,6#.,)&.-! &/! <&),6V! L2%" C*03+/$" *." %:5%3-)%+'/$"

)%(-1-+%!A{wkC!F;J[>]R!Bo@TB{wV!
!
BV! ").&/1'/! H^C! l7-)&W! I"C! 06J/! �3V! X:./)&L&%')&6/! 6L! '! /6<.(! %.((! )E#.! &/! #.,&#J.,'(!

(E1#J6&:!6,W'/-!6L!1&%.V!BV!P7/%)&6/'(!#,6#.,)&.-!&/!<&<6V!L2%"C*03+/$"*."%:5%3-)%+'/$"

)%(-1-+%!A{wkC!F;J[t]R!AkBATAkk?V!
!
kV! ").&/1'/! H^C!R&)1.,!^IV! lE1#J6&:! :./:,&)&%! %.((-! ',.! #6)./)! -)&17(')6,-! 6L! )J.!

#,&1',E!1&M.:! (.7`6%E).! ,.'%)&6/! &/!1&%.V!V3*1%%(-+<&"*." '2%"U/'-*+/$"A1/(%)>"*."

G1-%+1%&"*."'2%"\+-'%("G'/'%&"*."A)%3-1/!A{woC!IK[A@]R!?AB>T?ABtV!
!
?V! X/'9'! mC! ").&/1'/! H^V! H.-)&/W! '/:! -./-&)&d.:! F! (E1#J6%E).-! .MJ&9&)! :&-)&/%)!

-)&17(')6,E! ['/)&W./T#,.-./)&/W! %.((]! ,.U7&,.1./)-! L6,! W,6j)J! '/:! (E1#J6`&/.!
,.(.'-.V!L2%"C*03+/$"*."%:5%3-)%+'/$")%(-1-+%!A{okC!FP[[t]R!AwAwTAwB?V!

!
tV! F,619.))'! 4"C! ^.((1'/! XV! 0.((! 9&6(6WE! 6L! '/)&W./! #,6%.--&/W! &/! <&),6! '/:! &/! <&<6V!

A++0/$"3%4-%W"*."-))0+*$*<>!>@@?C!N;R!{w?TA@>oV!
!
wV! R'))-! 0V! 0'#)7,.! '/:! #,6%.--&/W! 6L! .M6W./67-! '/)&W./-! L6,! #,.-./)')&6/! 6/!^N0!

16(.%7(.-V!A++0/$"3%4-%W"*."-))0+*$*<>!A{{wC!FKR!o>ATo?@V!
!
oV! X)'/6!33C!G./`&/-!^mV!3/)&W./!#,.-./)')&6/!)6!/'&<.!0Ik!F!%.((-! &/!)J.! (E1#J!/6:.V!

U/'03%"-))0+*$*<>!>@@BC!G[o]R!wBBTwB{V!
!
{V! 3:.,.1! 3C! ;/:.,J&((! I^V! ^.%J'/&-1-! 6L! #J'W6%E)6-&-! &/! 1'%,6#J'W.-V! A++0/$"

3%4-%W"*."-))0+*$*<>!A{{{C!FIR!?{BTt>BV!
!
A@V! ^.9&7-!H4C!m,''(!KV!"),7%)7,.!'/:!L7/%)&6/!6L!)J.!-#(../V!U/'03%"3%4-%W&"#))0+*$*<>!

>@@?C!K[o]R!t@tTtAtV!
!
AAV! H'/:6(#J!KGC!3/W.(&!=C!"j',)d!^3V!I./:,&)&%T%.((!),'LL&%`&/W!)6!(E1#J!/6:.-!)J,67WJ!

(E1#J')&%!<.--.(-V!U/'03%"3%4-%W&"#))0+*$*<>!>@@?C!K[o]R!tAwTt>oV!
!
A>V! ").&/1'/!H^C!+'%`!^C!X/'9'!mV!I./:,&)&%!%.((-!&/!)J.!FT%.((!',.'-!6L!(E1#J6&:!6,W'/-V!

#))0+*$*<-1/$"3%4-%W&!A{{wC!FKPR!>?TBwV!
!
ABV! "J6,)1'/! mC! l&7! 5GV! ^67-.! '/:! J71'/! :./:,&)&%! %.((! -79)E#.-V! U/'03%" 3%4-%W&"

#))0+*$*<>!>@@>C!N[B]R!A?ATAtAV!
!
AkV! K7&((&'1-!^C!N./,&!"C!F'167)67/67,!"C!3,:67&/!lC!"%Jj',)dT06,/&(! XC!I'(6:!^6"%'"/$?!

P,61!-`&/!:./:,&)&%!%.((-!)6!'!-&1#(&L&.:!%('--&L&%')&6/!6L!J71'/!'/:!167-.!:./:,&)&%!
%.((!-79-.)-V!M03*5%/+"S*03+/$"*."-))0+*$*<>!>@A@C!G[[o]R!>@o{T>@{kV!

!



! ABk!

A?V! G6LL,.! Q+C! ".W7,'! 4C! "'<&/'! 3C! 31&W6,./'! "V! 0,6--T#,.-./)')&6/! 9E! :./:,&)&%! %.((-V!
U/'03%"3%4-%W&"#))0+*$*<>!>@A>C!FN[o]R!??wT?t{V!

!
AtV! ^.,':!^C!"')J.!+C!N.(L)!GC!^&((.,!GC!^6,)J'!3V!FJ.!:./:,&)&%!%.((!(&/.'W.*!6/)6W./E!'/:!

L7/%)&6/! 6L! :./:,&)&%! %.((-! '/:! )J.&,! -79-.)-! &/! )J.! -).':E! -)').! '/:! )J.! &/L('1.:!
-.))&/WV!A++0/$"3%4-%W"*."-))0+*$*<>!>@ABC!;FR!?tBTt@kV!

!
AwV! l&7! mC! p7--./dj.&W!^0V! Q,&W&/! '/:! :.<.(6#1./)! 6L! :./:,&)&%! %.((-V! #))0+*$*<-1/$"

3%4-%W&!>@A@C!N;G[A]R!k?T?kV!
!
AoV! =&((':'/W6-!G3C!"%J/6,,.,!+V!X/),&/-&%!'/:!%66#.,')&<.!'/)&W./T#,.-./)&/W!L7/%)&6/-!6L!

:./:,&)&%T%.((!-79-.)-!&/!<&<6V!U/'03%"3%4-%W&"#))0+*$*<>!>@@wC!I[w]R!?kBT???V!
!
A{V! H61'/&!pC! 0('7-./!24C! ")6&)d/.,! +V! l'/W.,J'/-! %.((-! '/:!16,.*! ('/W.,&/T.M#,.--&/W!

:./:,&)&%!%.((!-79-.)-!&/!)J.!-`&/V!#))0+*$*<-1/$"3%4-%W&!>@A@C!N;G[A]R!A>@TAkAV!
!
>@V! ^.,':!^C!^'/d!^KC!m',-7/`E!NC!R'W.,-!3C!+.).,-!RC!0J',6!X6"%'"/$?!l'/W.,J'/-!%.((-!

,./.j!&/!)J.!-`&/!)J,67WJ67)!(&L.!7/:.,!-).':ET-)').!%6/:&)&6/-V!U/'03%"-))0+*$*<>!
>@@>C!;[A>]R!AAB?TAAkAV!

!
>AV! m&--./#L.//&W! 3C! N./,&! "C! I796&-! 2C! l'#('%.T27&(J.! 0C! +.,,&/! +C! H61'/&! p6" %'" /$?!

IE/'1&%-! '/:! L7/%)&6/! 6L! l'/W.,J'/-! %.((-! &/! <&<6*! :.,1'(! :./:,&)&%! %.((-! %6(6/&d.!
(E1#J!/6:.! ',.'-! :&-)&/%)! L,61! -(6j.,!1&W,')&/W! l'/W.,J'/-! %.((-V! #))0+-'>! >@@?C!
NN[?]R!tkBTt?kV!

!
>>V! 2.//.))!0lC!<'/!H&D/!4C!G7/W!"C!X/'9'!mC!").&/1'/!H^C!m'#-./9.,W!^l6"%'"/$?!X/:7%&9(.!

'9(')&6/! 6L! 167-.! l'/W.,J'/-! %.((-! :&1&/&-J.-! 97)! L'&(-! )6! '9,6W').! %6/)'%)!
JE#.,-./-&)&<&)EV!L2%"C*03+/$"*."1%$$"`-*$*<>!>@@?C!FPJ[k]R!?t{T?wtV!

!
>BV! m7-Jj'J!HC!N7!GV!061#(.M&)E!6L!:./:,&)&%!%.((!-79-.)-!'/:!)J.&,!L7/%)&6/! &/!)J.!J6-)!

&117/.!-E-).1V!#))0+*$*<>!>@AAC!F;;[k]R!k@{TkA{V!
!
>kV! +67(&/! lPC!N./,&! "C! :.!26<&-! 2C!I.<&(',:! 4C! m&--./#L.//&W!3C!^'(&--./!2V! FJ.!:.,1&-!

%6/)'&/-! ('/W.,&/u! :./:,&)&%! %.((-! )J')! :.<.(6#! '/:! L7/%)&6/! &/:.#./:./)(E! 6L!
.#&:.,1'(! l'/W.,J'/-! %.((-V! L2%" C*03+/$" *." %:5%3-)%+'/$" )%(-1-+%! >@@wC! N[G[AB]R!
BAA{TBABAV!

!
>?V! 27,-%J! l"C! R'/W! lC! XWE',)6! 2C! m&--./#L.//&W! 3C! ^'(&--./! 2C! m'#('/! IN6" %'" /$?!

X:./)&L&%')&6/! 6L! '! /6<.(! #6#7(')&6/! 6L! l'/W.,&/u! :./:,&)&%! %.((-V! L2%" C*03+/$" *."
%:5%3-)%+'/$")%(-1-+%!>@@wC!N[G[AB]R!BAkwTBA?tV!

!
>tV! K&/J67M!PC!l&7!mC!N.(L)!GC!26W7/6<&%!^C!K,.).,!^C!N'-J&16)6!I6"%'"/$?!FJ.!6,&W&/!'/:!

:.<.(6#1./)! 6L! /6/(E1#J6&:! )&--7.! 0IA@Bu! I0-V! L2%" C*03+/$" *." %:5%3-)%+'/$"

)%(-1-+%!>@@{C!N[P[AB]R!BAA?TBAB@V!
!
>wV! =&((':'/W6-! G3C!N.')J!RHV!l&L.!%E%(.C!1&W,')&6/!'/:!'/)&W./!#,.-./)&/W! L7/%)&6/-!6L!

-#(../!'/:!(E1#J!/6:.!:./:,&)&%!%.((-*!(&1&)')&6/-!6L!)J.!l'/W.,J'/-!%.((-!#',':&W1V!
G%)-+/3&"-+"-))0+*$*<>!>@@?C!FI[k]R!>t>T>w>V!



! AB?!

>oV! R'()6/! mlC! N.! GC! m.(-'((! 2lC! "',)6,! H2C! P&-J.,! p0V! I./:,&)&%! %.((-! &/! W.,1TL,..! '/:!
-#.%&L&%!#')J6W./TL,..!1&%.!J'<.!-&1&(',!#J./6)E#.-!'/:!&/!<&),6!'/)&W./!#,.-./)&/W!
L7/%)&6/V!#))0+*$*<>"$%''%3&!>@@tC!F[N[A]R!AtT>kV!

!
>{V! 2.:67&! "C!RJ&)/.E! +KC!R'&)J1'/! GC! 4&:-16! lC!R'`&1! lC! 0'1&/-%J&! X6" %'" /$?! 0,6--T

#,.-./)')&6/!6L!<&,'(!'/:!-.(L!'/)&W./-!9E!-`&/T:.,&<.:!0IA@Bu!:./:,&)&%!%.((-V!U/'03%"
-))0+*$*<>!>@@{C!F[[?]R!kooTk{?V!

!
B@V! 4:.(-6/! 2FC! m%!RC! G7'/W! HC! m6JE'1'!^C! 2./6&)! l3C! m(.`6)`'! +36" %'" /$?! +.,&#J.,'(!

0IA@Bu!:./:,&)&%!%.((-! L6,1!'!7/&L&.:!-79-.)!:.<.(6#1./)'((E! ,.(').:! )6!0Io'(#J'u!
%6/<./)&6/'(!:./:,&)&%!%.((-V!L2%"C*03+/$"*."%:5%3-)%+'/$")%(-1-+%!>@A@C!N[I[k]R!o>BT
oBtV!

!
BAV! =,.1.%! IC! +66(.E! GC! N6%J,.&/! NC! R7! lC! "J6,)1'/! mV! 0Ik! '/:! 0Io! .M#,.--&6/! 9E!

:./:,&)&%! %.((! -79)E#.-! &/!167-.! )JE17-! '/:! -#(../V! C*03+/$" *." -))0+*$*<>! >@@@C!
FPG[t]R!>{woT>{otV!

!
B>V! X:6E'W'! GC! "7:'! pC! "7:'! mC! +',`! 0KC! ").&/1'/! H^V! 3/)&96:E! )6! l'/W.,&/v0I>@w!

(6%'(&d.-! (',W.!/719.,-!6L!0Io'(#J'u!:./:,&)&%!%.((-! )6!)J.!1',W&/'(!d6/.!6L!167-.!
-#(../V! V3*1%%(-+<&" *." '2%" U/'-*+/$" A1/(%)>" *." G1-%+1%&" *." '2%" \+-'%(" G'/'%&" *."

A)%3-1/!>@@{C!F[P[?]R!A?>kTA?>{V!
!
BBV! R&(-6/! p"C! 4(T"7``',&! IC! 2.(d! KFC! "1&)J! 0^C! ").#)6.! HGC! N.')J! RH6" %'" /$?! ^6-)!

(E1#J6&:! 6,W'/! :./:,&)&%! %.((! )E#.-! ',.! #J./6)E#&%'((E! '/:! L7/%)&6/'((E! &11')7,.V!
_$**(!>@@BC!F[N[t]R!>AowT>A{kV!

!
BkV! m'1')J! 3FC! +66(.E! GC! Q|m..LL.! ^3C! =,.1.%! IC! �J'/! 5C! l.j! 3^6" %'" /$?! FJ.!

:.<.(6#1./)C! 1')7,')&6/C! '/:! )7,/6<.,! ,').! 6L! 167-.! -#(../! :./:,&)&%! %.((!
#6#7(')&6/-V!C*03+/$"*."-))0+*$*<>!>@@@C!FPK[A>]R!twt>Ttww@V!

!
B?V! :./!N''/!G^C!l.J',!"^C!2.<'/!^GV!0Io[u]!97)!/6)!0Io[T]!:./:,&)&%!%.((-!%,6--T#,&1.!

%E)6)6M&%!F!%.((-! &/!<&<6V!L2%" C*03+/$"*."%:5%3-)%+'/$")%(-1-+%!>@@@C!FJN[A>]R!Ato?T
At{tV!

!
BtV! I7:d&'`!IC!m'1#J6,-)!3QC!N.&:`'1#!KPC!27%JJ6(d!=HC!F,71#LJ.((.,!0C!5'1'd'`&!"6"%'"

/$?! I&LL.,./)&'(! '/)&W./! #,6%.--&/W! 9E! :./:,&)&%! %.((! -79-.)-! &/! <&<6V! G1-%+1%! >@@wC!
;FK[?o@o]R!A@wTAAAV!

!
BwV! l.6/!2C! l6#.dT2,'<6!^C!3,:'<&/!0V!^6/6%E).T:.,&<.:!:./:,&)&%! %.((-! L6,1.:!')! )J.!

&/L.%)&6/! -&).! %6/),6(! )J.! &/:7%)&6/! 6L! #,6).%)&<.! F! J.(#.,! A! ,.-#6/-.-! 'W'&/-)!
l.&-J1'/&'V!#))0+-'>!>@@wC!NP[k]R!?A{T?BAV!

!
BoV! I61&/W7.d!+^C!3,:'<&/!0V!I&LL.,./)&')&6/!'/:!L7/%)&6/!6L!167-.!16/6%E).T:.,&<.:!

:./:,&)&%!%.((-!&/!-).':E!-)').!'/:!&/L('11')&6/V!#))0+*$*<-1/$"3%4-%W&!>@A@C!N;G[A]R!
{@TA@kV!

!
B{V! "J6,)1'/! mC! p'&`! "NV! ").':ET-)').! '/:! &/L('11')6,E! :./:,&)&%T%.((! :.<.(6#1./)V!

U/'03%"3%4-%W&"#))0+*$*<>!>@@wC!I[A]R!A{TB@V!



! ABt!

k@V! "'((7-)6! PC! l'/d'<.%%J&'! 3V! 4LL&%&./)! #,.-./)')&6/! 6L! -6(79(.! '/)&W./! 9E! %7()7,.:!
J71'/!:./:,&)&%! %.((-! &-!1'&/)'&/.:!9E! W,'/7(6%E).v1'%,6#J'W.! %6(6/ET-)&17(')&/W!
L'%)6,! #(7-! &/).,(.7`&/! k! '/:! :6j/,.W7(').:! 9E! )716,! /.%,6-&-! L'%)6,! '(#J'V! L2%"
C*03+/$"*."%:5%3-)%+'/$")%(-1-+%!A{{kC!FIJ[k]R!AA@{TAAAoV!

!
kAV! 3--.(&/T+')7,.(!0C!2,&d',:!KC!0J.1&/!mC!266/-),'!3C!Q|K',,'!3C!=&%',&!36"%'"/$?!FE#.!X!

&/).,L.,6/!:.#./:./%.!6L! #('-1'%E)6&:!:./:,&)&%! %.((! '%)&<')&6/! '/:!1&W,')&6/V!L2%"
C*03+/$"*."%:5%3-)%+'/$")%(-1-+%!>@@?C!N[F[w]R!AA?wTAAtwV!

!
k>V! H.&d&-!2C!27/&/!3C!KJ6-J!N"C!l.j&-!mlC!"&-&,'`!=V!+('-1'%E)6&:!:./:,&)&%!%.((-*!,.%./)!

#,6W,.--!'/:!6#./!U7.-)&6/-V!A++0/$"3%4-%W"*."-))0+*$*<>!>@AAC!NJR!AtBTAoBV!
!
kBV! 3--.(&/T+')7,.(!0C!266/-),'!3C!I'(6:!^C!I7,'/:!XC!5.--'':!pC!I.d7)).,TI'197E'/)!06"

%'" /$?! ^67-.! )E#.! X! XPpT#,6:7%&/W! %.((-! ',.! &11')7,.! 3+0-! j&)J! #('-1'%E)6&:!
16,#J6(6WEV!U/'03%"-))0+*$*<>!>@@AC!N[A>]R!AAkkTAA?@V!

!
kkV! =&((':'/W6-! G3C! 567/W! lV! 3/)&W./T#,.-./)')&6/! #,6#.,)&.-! 6L! #('-1'%E)6&:! :./:,&)&%!

%.((-V!#))0+-'>!>@@oC!NJ[B]R!B?>TBtAV!
!
k?V! Id&6/.`!3C!P7%J-!3C!"%J1&:)!+C!0,.1.,!"C!�E-`!^C!^&()./E&!"6"%'"/$?!2I03T>C!2I03TBC!

'/:!2I03Tk*!)J,..!1',`.,-!L6,!:&-)&/%)!-79-.)-!6L!:./:,&)&%!%.((-!&/!J71'/!#.,&#J.,'(!
9(66:V!C*03+/$"*."-))0+*$*<>!>@@@C!FPK[AA]R!t@BwTt@ktV!

!
ktV! l&/:-).:)! ^C! l7/:9.,W! mC! 26,,.9'.%`! 03V! K./.! L'1&(E! %(7-).,&/W! &:./)&L&.-!

L7/%)&6/'((E!'--6%&').:! -79-.)-!6L!J71'/! &/!<&<6!9(66:!'/:! )6/-&((',!:./:,&)&%! %.((-V!
C*03+/$"*."-))0+*$*<>!>@@?C!FIK[o]R!koB{TkoktV!

!
kwV! ^'%I6/'(:!m+C!^7/-).,!IGC!0(',`!KGC!Id&6/.`!3C!"%J1&)d!GC!N',)!IpV!0J','%).,&d')&6/!

6L!J71'/!9(66:!:./:,&)&%!%.((!-79-.)-V!_$**(!>@@>C!F[[[AB]R!k?A>Tk?>@V!
!
koV! p'-%&19./&!^C!+.,&.!lC!0J6,,6!lC!I&6%67!"C!m,.&)1'//!lC!l67&-!"6"%'"/$?!+('-1'%E)6&:!
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')! )J.! %E)6)6M&%! F! %.((! (.<.(! :7,&/W! &/! <&<6! #,&1&/WV! C*03+/$" *." -))0+*$*<>! A{wtC!
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#,.-./)')&6/!6L! &117/.!%61#(.M!:.,&<.:!'/)&W./!)6!0Iou!F!%.((-! &/!<&<6V!I*$%10$/3"
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:./:,&)&%!%.((-!L6,!%,6--T#,.-./)')&6/V!VR*G"`-*$*<>!>@@?C!;[t]R!.Ao?V!
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'/)&W./-V!L2%"C*03+/$"*."%:5%3-)%+'/$")%(-1-+%!>@@>C!FJP[o]R!A@{{TAA@kV!

!
>B>V! XE6:'! FC! "J&16E'1'! "C! l&7! mC! Q1')-7! 5C! 3`&E'1'! 5C! ^'.:'! 56" %'" /$?! FJ.! 0Iou!

:./:,&)&%! %.((! -79-.)! -.(.%)&<.(E! ./:6%E)6-.-! :E&/W! %.((-! &/! %7()7,.! '/:! &/! <&<6V! L2%"
C*03+/$"*."%:5%3-)%+'/$")%(-1-+%!>@@>C!FJK[A@]R!A>o{TAB@>V!

!
>BBV! l&7!mC!XE6:'!FC!"').,/7-!^C!m&17,'!5C!X/'9'!mC!").&/1'/!H^V!X117/.!)6(.,'/%.!'L).,!
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Dendritic Cells Crosspresent Antigens from Live B16 Cells
More Efficiently than from Apoptotic Cells and Protect
from Melanoma in a Therapeutic Model
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Abstract

Dendritic cells (DC) are able to elicit anti-tumoral CD8+ T cell responses by cross-presenting exogenous antigens in
association with major histocompatibility complex (MHC) class I molecules. Therefore they are crucial actors in cell-based
cancer immunotherapy. Although apoptotic cells are usually considered to be the best source of antigens, live cells are also
able to provide antigens for cross-presentation by DC. We have recently shown that prophylactic immunotherapy by DC
after capture of antigens from live B16 melanoma cells induced strong CD8+ T-cell responses and protection against a lethal
tumor challenge in vivo in C57Bl/6 mice. Here, we showed that DC cross-presenting antigens from live B16 cells can also
inhibit melanoma lung dissemination in a therapeutic protocol in mice. DC were first incubated with live tumor cells for
antigen uptake and processing, then purified and irradiated for safety prior to injection. This treatment induced stronger
tumor-specific CD8+ T-cell responses than treatment by DC cross-presenting antigens from apoptotic cells. Apoptotic B16
cells induced more IL-10 secretion by DC than live B16 cells. They underwent strong native antigen degradation and led to
the expression of fewer MHC class I/epitope complexes on the surface of DC than live cells. Therefore, the possibility to use
live cells as sources of tumor antigens must be taken into account to improve the efficiency of cancer immunotherapy.
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Introduction

Dendritic cells (DC) are professional antigen-presenting cells

that are the most powerful stimulators of naive T cells, playing a

key role in the initiation of immune responses. They have

developed unique cross-presentation pathways allowing major

histocompatibility complex (MHC) class I–restricted presentation

of antigens of exogenous origin, taken up by endocytosis or

phagocytosis. Cross-presentation is crucial for the stimulation of

CD8+ T lymphocytes and therefore induction of immunity and

tolerance to antigens that are not directly synthesized in the cytosol

of DC, such as antigens from tumors [1,2,3,4,5,6].

Given their unique properties, DC have been used with tumor-

associated antigens for active cancer immunotherapy [7]. To date,

different sources of antigens have been used to load DC: tumor-specific

proteins or synthetic peptides [8,9,10], peptides eluted from tumor cell

surface HLA molecules [11], apoptotic tumor cells [12,13,14,15],

tumor cell lysates [16,17,18], tumor cell/DC fusions [19].

Loading MHC class I and MHC class II molecules on DC with

peptides derived from defined tumor antigens is the most

commonly used strategy for DC vaccination, but this approach

presents several disadvantages: the restriction to a limited number

of HLA molecules, the limited number of well-defined tumor

antigens, the relatively rapid turnover of exogenous peptide-MHC

complexes and the induction of a restricted repertoire of T-cell

clones. An alternative is to load derivatives from whole tumor cells,

as this theoretically allows presentation of all possible epitopes,

even if undefined, by all HLA types. The parallel presentation of

both class I and II MHC-restricted antigens can promote a

stronger overall anti-tumor response and long-term cytotoxic

CD8+ T-cell memory via CD4+ T-cell help [20]. In addition,

the requirement for processing results in prolonged antigen

presentation [21].

Studies have focused on the use of dead (either apoptotic or

necrotic) tumor cells as a source of tumor antigens. In murine

models, immunization with DC that had phagocytosed apoptotic/

necrotic tumor cells induced good protection against tumors

[22,23]. In patients with different types of cancers, DC loaded with

autologous or allogeneic tumor-cells have also been used for

immunotherapy [12,13,14,15]. However, despite the elicitation of
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immune responses, clinical results have not yet matched the hopes

raised by preclinical studies. The tumor environment is strongly

immunosuppressive by different mechanisms, and only some types

of death induce immunogenic stress signals [24,25,26].

Besides dead cells, live cells can also be a source of antigen for

cross-presentation by DC [27,28,29], after antigen uptake through

nibbling, a mechanism related to trogocytosis [30]. Recently, we

have demonstrated that DC that had acquired antigens from live

B16 melanoma cells protected mice from lethal tumor challenge in

a prophylactic setting [29]. Here, we assessed the potential of DC

loaded with antigens from live tumor cells to control established

tumors, and we investigated activation and antigen availability

using live tumor cells compared to dead tumor cells.

Materials and Methods

Ethics statement
All experiments were performed according to the European

Community Council Directive of 11/24th/1986 (86/609/EEC)

and with permission of the French Veterinary Services (permit

number 75-1321) and approval of the Cochin General Animal

Facility Service (accreditation number A-75-14-02). All efforts

were made to minimize suffering.

Mice
Eight to twelve week-old C57Bl/6 mice obtained from Harlan

Laboratories were bred in the Cochin Institute specific pathogen-

free animal facility.

Cell culture and purification
B3Z cells and B16 F10 (B16) cells were maintained in complete

medium (RPMI 1640 Glutamax supplemented with 10% fetal calf

serum, 100 U/ml penicillin, 100 mg/ml streptomycin, 0.1 mM

non essential amino acids solution, 10 mM HEPES buffer solution

and 1 mM sodium pyruvate, all from Invitrogen). L cells

transfected with a form of ovalbumin (OVA) only expressed in

the cytoplasm, i.e. OVA-EGFP-DAP (L-OVA cells) were a kind

gift from K. Rock (University of Massachusetts Medical School,

Boston, MA)[31]. They were cultured in complete medium and

500 mg/ml G418 (Sigma-Aldrich). B3Z cells, lacZ-inducible CD8+

T cell hybridoma which express b-galactosidase upon specific

recognition of the OVA257-264 (SIINFEKL)-H-2Kb complex [32],

were a kind gift from C. Leclerc (Institut Pasteur, France).

To avoid caspase-mediated cell death, cells were cultured in the

presence of 10 mM z-VAD FMK (Sigma-Aldrich). Alternatively,

apoptosis was induced by c-irradiation (100 Gy), then cells were

used after 48-hour incubation in complete medium. The

proportion of annexin V+PI- apoptotic cells was $70%.

For bone marrow-derived DC (BMDC) generation, bone

marrow cells from C57Bl/6 mice were depleted of red blood cells

using 0.84% ammonium chloride. Cells (26105/ml) were

resuspended in complete medium with 30 ml/ml of hybridoma

supernatant containing granulocyte-macrophage colony-stimulat-

ing factor (kind gift from David Gray, Royal Postgraduate

Hospital, London). Medium was replaced after 2 and 4 days.

Immature DC were obtained after 6 days.

For in vitro cross-presentation assays, BMDC were cultured for

16 h with different amounts of live or apoptotic cells in the

presence of lipopolysaccharide (LPS from E.Coli 0111:B4; 500 ng/

ml; Sigma-Aldrich) and DC were purified using CD11c microbe-

ads for positive immunomagnetic selection (Miltenyi Biotec).

Purified DC were cultured for 18 h with the B3Z-T cell

hybridoma. After addition of the CPRG substrate, optical density

was measured at 560 nm by an ELISA reader (Berthold CB911).

DC maturation was assessed after incubation with live or

apoptotic B16 cells with or without LPS and IFNc (20 ng/ml,

Roche). Twenty-four hours later, supernatants were collected to

assess cytokine production by ELISA and DC were used for flow

cytometry.

Anti-tumor protection in vivo

On day 0, mice were injected i.v. with 106 B16 cells to induce

lung tumors. DC were cultured for 16 hours in the presence of

LPS (500 ng/ml) and IFNc (20 ng/ml), either alone or with B16

derived MHC class I-restricted synthetic peptides (gp10025–33 and

TRP2181–188, 10 mM each), or with live B16 cells in the presence

of z-VAD, or with apoptotic B16 cells. DC (56105) were then

washed, purified, c-irradiated (100 Gy) to eliminate any residual

live tumor cells, and immediately injected i.v into C57Bl/6 mice

on days 3 and 10. On day 15, tumor nodules were counted on the

lung surface. Splenocytes were restimulated for 36 hours with c-

irradiated B16 cells or 1 mM peptide (gp10025–33 or TRP2181–188).

The ability of stimulated splenocytes to produce IFNc was assayed

by ELISPOT or flow cytometry.

Flow cytometric analysis
DC maturation was evaluated by immunofluorescence labeling

with the following mAb: anti-CD11c-PE-Cy7, anti-CD80-FITC,

anti-CD86-APC, anti-IAb-PE. T cells were labeled with the

following mAb: anti-CD3-PE-Cy7, anti-CD4-biotin, anti-CD8a-

APC-H7 and anti-IFNc-APC. The anti-CD11c-PE-Cy7 mAb

was from eBiosciences, the others from BD. Labeling was

performed at 4uC using PBS containing 5% fetal calf serum

and 5 mM EDTA (Sigma). Cells were incubated with purified

anti-CD16/32 (2.4G2) mAb to block Fc receptors (BD) for

20 min. Then they were labeled with conjugated antibodies for

further 20 min. For biotinylated antibodies, streptavidin-PerCP

(BD Biosciences) was added in a second step for 15 min. For

intracellular IFNc labeling, spleen cells were restimulated for

4 hours at 37uC in 5% CO2 at 106 cells/ml in complete medium

with 0.5 mg/ml phorbol myristate acetate (PMA) and 0.5 mg/ml

ionomycin in the presence of Golgi Plug (BD), and labeled with

anti-CD3, anti-CD4, anti-CD8 mAb, then intracellularly with an

anti-IFNc mAb (Intracellular staining kit, BD). Annexin-V

staining was performed using the Annexin-V apoptosis detection

kit from BD Bioscience. Events were acquired using a FACS

CANTO or a BD LSR II flow cytometer and analyzed using

Diva (Version 6.1.1, BD Biosciences) followed by FlowJo (Version

7.2.5; TreeStar).

ELISPOT assays
PVDF microplates (Millipore) were coated overnight at 4uC

with 4 mg/ml of an anti-mouse IFNc rat monoclonal antibody

(AN18, Mabtech AB) diluted in PBS. After extensive washes, wells

were blocked with RPMI containing 10% AB human serum

(ABCYS) for 2 hours at 37uC. Three 6105 splenocytes were

incubated overnight with one of the peptides corresponding to a

specific epitope (final concentration 10 mg/ml) or with B16

melanoma cells. The plates were then washed, incubated with

1 mg/ml biotinylated anti-mouse IFNc rat monoclonal antibody

(R4-6A2, Mabtech AB) diluted in PBS for 2 hours at 37uC, and

then overnight at 4uC. Plates were subsequently incubated with

extravidine-coupled alkaline phosphatase (Sigma-Aldrich) diluted

in PBS. After adding the BCIP/NBT substrate (Sigma-Aldrich),

IFNc spot forming cells were counted using a BioReader 5000F

ELISPOT reader and expressed as the number of spots per million

cells tested.
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ELISA
Culture supernatants were assayed for IL-12p70 and IL-10

using kits from Ebioscience according to supplier instructions.

Optical density was measured at 560 nm using an ELISA Berthold

CB911 reader.

Western Blots
Live or apoptotic B16 and L cells were scraped at 4uC in

CHAPS buffer (1% 3-[(3-Cholamidopropyl)dimethylammonio]-

1propanesulfonate, 10 mM Hepes pH 7.4, 150 mM NaCl, 10%

glycerol; Sigma-Aldrich) containing proteases inhibitors (Com-

plete EDTA-free tablets, Roche) and 0.2 mM sodium orthova-

nadate (Sigma-Aldrich). Protein concentration was measured by

spectrometry at 280 nm (NanoDrop, Labtech). Cell lysates were

boiled at 95uC for 5 min in sample application buffer containing

2-mercaptoethanol (Lane Marker Reducing Sample buffer;

Thermosciences). Fifty mg of proteins (for B16 cells), or 25 mg

of proteins (for L cells), from each sample were separated by

SDS/10%PAGE (ready-to-use; BioRad) for 1 hour at 150 V

and transferred onto a nitrocellulose membrane for 1 hour at

80 V. Membranes were then blocked for 2 hours with TBS/

0,05% Tween buffer plus 5% milk (BioRad). Membranes were

probed with a polyclonal rabbit antibody to OVA (for OVA-

EGFP-DAP cells), a polyclonal goat antibody to gp100, a

polyclonal goat antibody to TRP2 (for B16 cells) or a polyclonal

goat antibody to actin overnight at 4uC and incubated with

horseradish peroxidase-conjugated antibodies to rabbit IgG or to

goat IgG (all antibodies from Santa Cruz Biotechnology) for

1 hour. Visualization was carried out with enhanced chemilu-

minescence (GE Healthcare). Bands were analyzed using a LAS

300S reader.

Figure 1. DC cultured with live B16 cells induced strong protection against tumor in a therapeutic setting. A, time schedule outlining
the different stages as used in the experiments. Five C57BL/6 mice per group were inoculated i.v. with 1.106 B16 cells at day 0. At days 3 and 10, mice
were immunized with 0,5.106 of purified and irradiated DC that were previously cultured for 16 h in the presence of LPS and IFNc, with either culture
medium (DC), or gp10025–33 and TRP2181–188 peptides (DC-peptides), or live (zVAD treated) B16 cells (DC-B16 zVAD) or apoptotic (c-irradiated) B16
cells (DC-B16c). B, B16 cell apoptosis was evaluated by annexin-V staining (solid lines) compared to no staining (dotted lines) and the mean number
6 SEM of the Annexin-positive events is shown. At day 15, mice were sacrificed, lung tumors were counted (C) and T cell responses were evaluated in
the spleen. D, Splenocytes were restimulated with gp10025–33 or TRP2181–188 peptides or B16 cells or culture medium and tested in an IFNc ELISPOT
assay. E, After B16 restimulation, splenocytes were also stimulated with PMA and ionomycin and then labeled with anti-CD3, anti-CD8 and
intracellularly with anti-IFNc antibodies. Events were gated on CD3+CD8+ splenocytes and IFNc production was mesured by flow cytometry. The
mean 6 SEM of data from 5 mice per group are shown for an experiment representative of two independent experiments. The significance of
differences between series was assessed by unpaired t test.
doi:10.1371/journal.pone.0019104.g001
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Figure 2. DC maturation after culture with live or apoptotic B16 cells. DC were cultured with live (zVAD treated) or apoptotic (c-irradiated)
B16 cells for 24 h in the presence of culture medium or LPS and IFNc. The expression of maturation molecules was then tested by flow cytometry.
One representative experiment out of three independent experiments is shown.
doi:10.1371/journal.pone.0019104.g002
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Statistical analysis
The significance of differences between series of results was

assessed by unpaired t test (Prism 5, GraphPad Software). P

values,0.05 were considered significant.

Results

DC loaded with live melanoma cells induced protection
against B16 tumors in a therapeutic setting and a
stronger CD8+ T cell response than DC cultured with
apoptotic melanoma cells
After reporting that DC cultured with live B16 melanoma cells

induced a strong protection against a lethal tumor challenge in a

preventive immunization model [29], we tested this immunization

in a therapeutic setting (Fig. 1A). At day 0, C57BL/6 mice were

inoculated i.v. with B16 cells. Bone marrow-derived DC were

cultured for 16 h in the presence of LPS and IFNc, with either live

B16 cells and the caspase inhibitor zVAD to avoid caspase-

mediated apoptosis (DC-B16 zVAD), or apoptotic B16 cells (DC-

B16c) (Fig. 1B), or tumor specific MHC class I-restricted peptides

(gp10025–33 and TRP2181–188, DC-peptides), or medium alone

(DC). DC were purified to 98% by positive selection, irradiated at

100 Gy to avoid injecting any residual live tumor cell, then

injected i.v. 3 and 10 days after tumor inoculation. At day 15, mice

treated with DC alone had 406650 tumors in their lungs, whereas

mice treated with DC cultured with live B16 cells were strongly

protected as they only displayed 28614 tumors. Surprisingly,

protection was more efficient using DC cultured with live rather

than with apoptotic tumor cells (Fig. 1C, p= 0.0029). IFNc
responses to gp10025–33 or TRP2181–188 or to B16 tumor cells were

reproducibly higher with DC-B16 zVAD than with DC-B16c
(Fig. 1D). As expected, immunization with DC cultured with B16

cells induced higher responses to the tumor itself than immuni-

zation with DC-peptides. Immunization with peptide-loaded DC

yielded similar numbers of IFNc positive spots in response to

either B16 cells or to peptide-loaded DC, whereas immunization

with live or apoptotic cell-loaded DC yielded much higher

responses to B16 cells than to peptide-loaded DC, indicating

stimulation of a larger set of clones responding to a broader

antigenic repertoire, including responses to TRP2181–188 and

gp10025–33 (Fig. 1D). Indeed, B16 cells provide many more tumor

epitopes, including undefined epitopes, than the two peptides.

IFNc responses to B16 cells were induced in CD8+CD3+ T cells in

the spleens from mice immunized with DC-B16 specifically

compared to spleens from mice immunized with DC or DC-

peptides (Fig. 1E), showing MHC-class I-restricted responses

related to cross-presentation. Responses were also induced in

CD82CD3+, CD4+ T cells (not shown). Therefore, DC cultured

with live tumor cells, purified and strongly irradiated to prevent

Figure 3. DC cytokine profile after culture with live or apoptotic B16 cells. DC were cultured alone (DC) or with live (zVAD treated) or
apoptotic (c-irradiated) B16 cells for 24 h and stimulated or not with LPS and IFNc. As controls, B16 zVAD and B16c cells were also cultured alone. DC
were then assessed for their ability to produce IL-12p70 (A) or IL-10 (B) by ELISA. In the upper panels, data from one out of three independent
experiments are shown. In the bottom panels, for LPS and IFNc stimulation, relative IL-12p70 and IL-10 productions are expressed as a percentage of
the cytokine production obtained for DC alone. Mean percentage values6SEM are shown. The significance of differences between series of results
was assessed using a paired t test (n = 3, 3 independent experiments).
doi:10.1371/journal.pone.0019104.g003
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inoculation of proliferating tumor cells, induced more efficient

protection and a stronger immunity in a therapeutic protocol than

DC cultured with apoptotic tumor cells.

Culture of DC with apoptotic B16 cells led to higher IL-10
production than culture with live B16 cells
We next documented the impact of culture with either live or

apoptotic B16 cells on DC maturation. DC were cultured with live

(zVAD treated) or apoptotic (c-irradiated) B16 cells for 24 h while

maturation was induced or not using LPS and IFNc. First, DC

maturation was assessed by labeling for MHC class II molecules

and the costimulatory CD80 or CD86 molecules. Without

stimulation, DC cultured either with live cells or apoptotic cells

displayed a phenotype consistent with a slight maturation. On the

contrary after stimulation with LPS and IFNc, DC cultured with

apoptotic or live B16 cells were less mature than DC cultured

alone. The maturation phenotype of DC was slighly higher after

culture with apoptotic than with live B16 cells (Fig. 2). In the same

cultures, we also examined the production of the proinflammatory

cytokine IL-12 (p70) and the anti-inflammatory cytokine IL-10. As

expected, live or irradiated B16 cells did not produce any IL-

12p70 or IL-10 even after stimulation with LPS and IFNc. DC

cultured with live or apoptotic cells produced similar concentra-

tions of IL-12p70 after stimulation with LPS and IFNc (Fig. 3A).

On the contrary, DC cultured with apoptotic B16 cells produced

more IL-10 than DC cultured with live B16 cells or cultured alone

(Fig. 3B). Therefore, culture of DC with apoptotic B16 cells

compared to live B16 cells led to slightly more phenotypic

maturation, and significantly more IL-10 secretion, which might

decrease CD8+ T lymphocyte stimulation.

Live cells improved cross-presentation by DC by keeping
antigens in a more native form than apoptotic cells
One parameter that controls cross-presentation efficiency is the

amount of antigen accessible to the DC [33]. We performed

western blots to evaluate the quality and the amount of two tumor

antigens, gp100 and TRP2, in live or apoptotic B16 cells. We

observed that both antigens were strongly degraded in apoptotic

melanoma cells, while they were conserved in a native form in live

cells (Fig. 4A). To examine the impact of the conservation of native

antigen on cross-presentation, we used L cells expressing cytosolic,

non-secreted ovalbumin (L-OVA) as a source of antigen, so as to

evaluate the expression level of MHC class I-CD8+ T cell OVA

epitope (SIINFEKL) complexes on DC with the B3Z hybridoma.

We could not use OVA-expressing B16 cells since they expressed a

secreted form of OVA. We first confirmed that, similarly to gp100

and TRP2 in B16 cells, OVA antigen was strongly degraded in

apoptotic L-OVA cells, while it was conserved in a native form in

live cells (Fig. 4B). After culture of DC with live or apoptotic

L-OVA cells at different ratios, cross-presentation was then

Figure 4. More native antigen in live than in apoptotic donor cells: improved antigen crosspresentation by DC. A, B, 30.106 live (zVAD
treated) or apoptotic (c-irradiated) B16 cells (A) or L-OVA cells (B) were lysed for protein extraction. Lysates from B16 cells were analysed using anti-
gp100, anti-TRP2 and anti-actin antibodies (A). Lysates from L-OVA cells were analysed using anti-OVA and anti-actin antibodies antibodies (B). Anti-
actin antibodies were used as controls. C, DC were cultured with different numbers of live (filled triangle) or apoptotic (open triangle) L-OVA cells or
live L cells (filled square). DC were then purified by magnetic sorting using anti-CD11c microbeads and cultured with B3Z-T cells hybridoma cells for
18 h. Activation after recognition of the SIINFEKL-Kb complex was detected by optical density measurement at 560 nm after addition of the CPRG
substrate. The significance of differences between series of results was assessed using a two-tailed unpaired t test. **p,0.01, *p,0,05, n.s. not
significant. Mean 6 SEM, representative of two independent experiments.
doi:10.1371/journal.pone.0019104.g004
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evaluated using the B3Z hybridoma. About three times more

apoptotic cells than live cells were necessary to reach the maximal

level of MHC class I-SIINFEKL complexes, which was lower

using apoptotic cells. Thus, B3Z activation was significantly higher

when DC were cultured with live than with apoptotic antigen

donor cells. Therefore, better native antigen conservation in live

cells compared to apoptotic cells seems to induce the expression of

a higher number of MHC class I-epitope complexes on DC.

Discussion

We have previously reported that cross-presentation of antigens

from live B16 melanoma cells by DC induced a strong protection

against a lethal tumor challenge in a preventive immunization

model [29]. Here, we showed that injection of DC loaded with live

B16 melanoma cells also protected mice from tumor dissemination

in a therapeutic model. In the prophylactic immunization model,

T cell responses were consistently stronger when DC were cultured

with live melanoma cells than with apoptotic cells [29]. Here in the

therapeutic model, DC cultured with live tumor cells induced

more efficient protection and a stronger immunity than DC

cultured with apoptotic tumor cells. We investigated what might

confer a stronger immunogenicity to live cells.

The ability of DC to trigger an effective T cell response is

dependent on their state of maturation and on cytokine

production. We observed slightly higher MHC and costimulatory

molecule expression levels after culture of DC with apoptotic

compared to live cells, but similar IL-12 production levels. IL-12 is

required for the polarization of Th1 responses, which in turn

promote the activation of CD8+ T cells into effector cytotoxic T

lymphocytes, allowing the clearance of infected or transformed

cells. On the contrary, IL-10, mainly secreted by DC and

regulatory T cells, is rather a tolerogenic cytokine, which can

inhibit T cell activation. [34]. DC cultured with apoptotic cells

produced more IL-10 than DC cultured with live cells, conferring

them potential tolerogenic properties, particularly when DC were

matured with LPS and IFNc, which corresponds to the

maturation stimulus used in our immunotherapeutic protocol.

The conservation state of antigens is a very important

parameter in DC-based immunotherapy since the induction of

an effective T cell response depends on the quality and quantity of

the antigen [33]. It has already been shown that antigens are

degraded in apoptotic bodies [35]. Moreover, it has also been

proposed that pre-processing of antigens in apoptotic or

autophagic cells could improve their cross-presentation by DC

[36,37]. Here, western blots showed that antigens were strongly

degraded in apoptotic cells, while they were conserved in a native

form in live cells. The degradation of antigens in apoptotic cells

could have an impact on cross-presentation, making it less

effective. Indeed, a dose-response experiment showed that the

number of MHC class I-SIINFEKL complexes on DC was greater

with live cells than with apoptotic cells as antigen-donor cells.

Thus, the impact of the conservation status of antigen on cross-

presentation may be considered in two ways. On the one hand,

death by apoptosis or autophagy could provide pre-processed

antigens, almost ‘‘ready-to-use’’ for DC [38,39]. On the other

hand, our data show that live cells can be a source of native

antigen, the correct processing of which would be under full

control of the specialized DC.

Until recently, only apoptotic cells were considered as an

effective cellular source of antigen for cross-presentation, and

immunization protocols using DC loaded with whole tumor cells

have been carried out with apoptotic tumor cells, neglecting the

possibility to use live tumor cells. In a preliminary prophylactic

immunization experiment where we injected purified, but

unirradiated DC before tumor challenge, we suspected that

despite protection against the challenge, a larger tumor in an

immunized mouse than in controls might be related to a

contaminating tumor cell in the DC preparation. Consequently,

we chose to use strongly irradiated DC to prevent inoculation of

proliferating tumor cells, and ensure safety. Irradiation of the DC

did not preclude antitumor protection nor T cell responses.

Therefore, live tumor cells should be taken into account as a

source of antigens to load DC and improve the efficiency of tumor

immunotherapy protocols, because they supply native tumor

antigens that can be efficiently processed by specialized DC for

cross-presentation.
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