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CLiLCLAL! E?&!Â 5!7'+)&.(+8&!
!
! E?&!A^5!7'+)&.(+8&!$(!$#%+4%&>!$#!.#!NEJ]>&7&#>&#)!>&/'.>.)$+#!+,!7+4*"0!7'+)&$#!

(30()'.)&(!.(!7.')!+,!)?&!30$P3$)$#]7'+)&.(+8&!7.)?F.*!R"J5S!RI.))?&F(!&)!.4L@!CbDbSL!63'$#/!

)?.)!7'+2&((! )?&!Cb5!GJ!?.(! )+!7&',+'8! .! (&)!+,! ,3#2)$+#(e!CS!$)!?.(! )+! '&2+/#$_&! .#>!0$#>!

(&4&2)$%&4*! )?&! 7'+)&$#! (30()'.)&(!>&($/#.)&>! )+! >&/'.>.)$+#! 0*! 30$P3$)$#! 2?.$#(x! AS! )?&(&!

(30()'.)&(! ?.%&! )+! 0&! 3#,+4>&>x! iS! )?&! 30$P3$)$#! 2?.$#(! ?.%&! )+! 0&! 24&.%&>! +,! )?&! 7+4*"0 !

7'+)&$#(x!hS!)?&!/.)&(!,+'8&>!0*!)?&!s!(303#$)(!?.%&!)+!0&!+7&#&>x!.#>!nS!)?&!3#,+4>&>!(30()'.)&(!

?.%&!)+!0&!>'$%&#!$#)+!)?&!7'+)&+4*)$2!2?.80&'!+,!)?&!AB5!VJ!,+'!>&/'.>.)$+#!Ro+4,!m!M$4)@!

ABBhSL!!

! E?&!(&4&2)$+#!+,!7'+)&.(+8.4!(30()'.)&(!0*!)?&!Cb5!GJ!+223'(!%$.!)?&!'&2+/#$)$+#!+,!

7+4*"0 !2?.$#(!0+3#>!)+!7'+)&$#(!)?.)!.'&!>&()$#&>!)+!0&!>&/'.>&>!Ro+4,!m!M$4)@!ABBhSL!E?&!

0$#>$#/! +,! 30$P3$)$#.)&>! (30()'.)&(! )+! )?&!A^5! 7'+)&.(+8&! $(! ,.2$4$).)&>! )?'+3/?! $#)'$#($2!

30$P3$)$#!'&2&7)+'(!G7#C@!G7#CB!.#>!G7#Ci !R(?3))4&!'&2&7)+'!$#!8.88.4(S!Ro.#/!&)!.4L@!ABCjSL!



!

! $&!

G7#CB!.#>!G7#Ci!.'&!4+2.4$_&>!$#!)?&!.7$2.4!'&/$+#!+,!)?&!GJ!#&.'!)?&!7&'$7?&'*@!F?&'&.(!G7#C!

.((+2$.)&(! F$)?! G7)CkG7)AL! G7#CB! 0$#>(! 30$P3$)$#! 2?.$#(! .#>! "9Z! >+8.$#(! +,! (30()'.)&(!

()'+#/4*!)?'+3/?!$)(!30$P3$)$#]$#)&'.2)$#/!8+)$,(!R"HI(S!.)!)?&!V!)&'8$#3(L!G7#C!2+#).$#(!)F+!

0$#>$#/! ($)&(!REC! .#>!EAS!F$)?$#!$)(! ,$'()! )+'+$>.4! '&/$+#L! "9Z]"9N!R30$P3$)$#].((+2$.)&>S!

7'+)&$#(!.#>!30$P3$)$#!2?.$#(!0$#>!)+!)?&!EC!($)&@!F?&'&.(!)?&!"9Z!>+8.$#!+,!"07^k"5JCh!

6"9 !0$#>(!)+!)?&!EA!($)&L!G7#Ci!0$#>(!30$P3$)$#!%$.!$)(!O!)&'8$#.4!JG"!>+8.$#@!F?$4&!%$.!$)(!

V!)&'8$#.4!'&/$+#!>$'&2)4*!$#)&'.2)(!F$)?!)?&!"2?ijk" 2?Zn!6"9!RW$.#/!&)!.4L@!ABCDSL!!

! H#!.>>$)$+#!)+!)?&!$#)'$#($2!30$P3$)$#! '&2&7)+'(@!)?&'&!.'&!(&%&'.4!&T)'$#($2!"9Z]"9N!

30$P3$)$#!'&2&7)+'(e!G.>Ai@!6(QA!.#>!6>$C!RE.#.Q.@!ABBbSL!E?&(&!7'+)&$#(!0$#>!)?&!7+4*"0 !

2?.$#(! +#! )?&! (30()'.)&(! %$.! )?&$'! "9N! >+8.$#(! .#>! (?3))4&! )?&8! )+! )?&! 7'+)&.(+8&! 0*!

$#)&'.2)$#/!F$)?!)?&!G7#CB!(303#$)!%$.! )?&$'! "9Z!>+8.$#(!RE+8Q+!m!M+2?()'.((&'@!ABCiSL!

! [#2&! )?&! 7+4*"0 ! (30()'.)&(! .'&! 0+3#>! )+! )?&! A5̂! 7'+)&.(+8&! $#! +'>&'! )+! .2?$&%&!

&,,$2$&#)!(30()'.)&!3#,+4>$#/!.#>!)'.#(4+2.)$+#!$#)+!)?&!7'+)&+4*)$2!2+'&@!)?&!.)).2?&>!30$P3$)$#!

2?.$#(!?.%&!)+!0&!'&8+%&>!Ro+'>&#!&)!.4L@!ABCjSL!E?&!'&8+%.4!+,!7+4*"0!2?.$#(!+223'(!)?'+3/?!

)?&!.2)$+#!+,!)?&!$#)'$#($2!6"9 !G7#CC@!.!-#Ag!8&).44+7'+)&$#.(&!+,!)?&!WN9CkI7'C]J.>C!O!

)&'8$#.4!RIJOSkI[ Kih!RWNIISkIJO!6"9!,.8$4*!Ro.#/!&)!.4L @!ABCjSL!E?&!G7#CC!.2)$%&!

($)&!$(!7+($)$+#&>!>$'&2)4*!.0+%&!)?&!&#)'.#2&!)+!)?&!2&#)'.4!7'+2&(($#/!7+'&!+,!)?&!NNNg!8+)+'!

.#>! ,+'8(! .!?&)&'+>$8&'!F$)?!)?&!#+#]2.).4*)$2! IJ O!>+8.$#!+,! .#+)?&'!4$>!(303#$)@!G7#DL!

G7#CC!24&.%&(!)?&!7+4*"0 !2?.$#!.)!.!7'+T$8.4!($)&!0*!?*>'+4*_$#/!)?&!$(+7&7)$>&!0+#>!.)!)?&!

%&'*!0.(&!+,!)?&!2?.$#@!0&)F&&#!)?&!(30()'.)&!4*($#&!.#>!)?&!V!)&'8$#3(!+,!)?&!,$'()!30$P3$)$#!

RK,^$#3(N\l\5(&)*(L S!Ro+'>&#!&)!.4L@!ABCjSL!E?&!'&8.$#$#/!7+4*"0 !2?.$#!$(!,3')?&'!24&.%&>!

$#)+!)?&!8+#+8&'$2!30$P3$)$#!7'+)&$#(!0*!+)?&'!6"9(L!H#!.>>$)$+#@!6"9(!.((+2$.)&>!F$)?!)?&!

0.(&!2+874&T@!"07̂ k"5JCh! .#>! " 2?ijk"2? Zn@!24&.%&! )?&!30$P3$)$#!8+$&)*! .)! .!>$(). 4! ($)&!

RE.#.Q.@!ABBbSL!!

! 537'$($#/4*@!$)!F.(!&().04$(?&>!)?.)!30$P3$)$#.)$+#!.4+#&!$(!#+)!(3,,$2$&#)!,+'!)?&!&,,$2$&#)!

&#/./&8&#)! .#>! >&/'.>.)$+#!$#! 2.(&!+,! )$/?)4*! ,+4>&>! 7'+)&$#(L! E?&(&! 7'+)&$#(! '&P3$'&! .#!

3#()'32)3'&>!$#$)$.)$+#! '&/$+#! ,+'!&#/./&8&#)!+,! .! (30()'.)&!F $)?!)?&!7'+)&.(+8.4!NEJ.(&(!

RJ'.Q.(?! &)! .4L@!ABBhSL! 13')?&'@!)?$(!3#()'32)3'&>! $#$)$.)$+#! '&/$+#! ?.(! .#! $87+').#)! '+4&! $#!

2+88$))$#/! (30()'.)&(! )+!7'+)&.(+8.4!7'+2&(($#/!+#2&!)?&!(30()'.)&!$(! )?'&.>&>!)?'+3/?! )?&!

NEJ.(&!R9.'>!&)!.4L@!ABCDS!. #>!)?&!'.)&!+,!(30()'.)&!>&/'.>.)$+#!.,)&'F.'>( !/'&.)4*!>&7&#>(!+#!

)?&!(&P3&#2&!2+87+($)$+#!+,!)?$(!'&/$+#L!1+'!&T.874&@!(8.44!($>&!2?.$#(!.(!$#!(&'$#&!+'!/4*2$#&!

$#!)?$(!'&/$+#!'&(34)!F$)?!4&((!&,,$2$&#)!>&/'.>.)$+#@!.#>!,4&T$04&@!?*>'+7?+0$2!+'!2?.'/&>!($>&!

2?.$#(!'&(34)!$#!8+'&!&,,$2$&#)!>&/'.>.)$+#!+,!(30()'.)&(!R9.'>!&)!.4L@!ABCDSL!

! N,)&'!&#/./&8&#)@!)?&!)'.#(4+2.)$+#!+,!.!(30()'.)&!$#)+!)?&!7'+)&+4*)$2!2?.80&'!+,!)?&!

AB5!VJ!$(!)?+3/?)!)+!0&!2++'>$#.)&>!0*!)?&!G7#C]G7#A!)?'+3/?!)?&$'!.(*88&)'$2.4!(+4&#+$>!



!

! $8!

()'32)3'&!>3&!)+!)?&!7?*($2.4!(&7.'.)$+#!0&)F&&#!)?&!$#$)$.4!0$#>$#/!($)&!.#>!)?&!&#)'*!7+'&!$#)+!

)?&!AB5!VJ!RG+(&#_F&$/!m!=4$2Q8.#@!ABBDSL!E?&!?&T.8&'$2!G7)!'$#/@!>'$%&#!0*!NEJ!0$#>$#/!

.#>! ?*>'+4*($(@! 3#,+4>(! (30()'.)&! 0*! 7344$#/! )?&! 7+4*7&7)$>&! )?'+3/?! .#! .T$.4! 2?.##&4! .#>!

)'.#(4+2.)&(!$)!$#)+! )?&!7'+)&+4*)$2!2?.80&'!+,! )?&!AB5!VJ! ,+'!>&/'.>.)$+#!Ro&?8&'!&)! .4L@!

ABCjSL! E?&! (30()'.)&! 3#,+4>$#/! $(! 7'+0.04*! $#>32&>! 0*! )?'&.>$#/! )?&! (30()'.)&! 7+4*7&7)$>&!

2?.$#!)?'+3/?!)?&!O!'$#/!,+'8&>!0*![9],+4>!>+8.$#(!.0+%&!)?&!NNNg!>+8. $#(!+,!)?&!G7)!

(303#$)(!R9.'>!&)!.4L@!ABCDSL!E?&!NNNg!NEJ.(&!'$#/!$(!4$#&>!0*!7+'&]C!.#>!/4*2$#&]'$2?!7+'&]

A!4++7(@!F?$2?!>$'&2)4*!2+#).2)!)?&!7+4*7&7)$>&!2?.$#L!E?&!7+'&!C!4++7(!?.%&!)?&!2?.'.2)&'$()$2!

.'+8.)$2 ]?*>'+7?+0$2]/4*2$#&!8+)$,!RN']%]=S@!+,!F?$2?!)?&!.'+8.)$2!'&($>3&!$(!)?&!+#&!)?.)!

&#/./&(!)?&!(30()'.)&!7+4*7&7)$>&!>$'&2)4*!RK,^$#3(N\l\6S!RM3.#/!&)!.4L@!ABC^@!52?F&$)_&'!&)!

.4L@!ABC^SL!5$834).#&+3(4*@!8&2?.#$2.4!)'.#(4+2.)$+#!+,!.!()$44!30$P3$)$#.)&>!(30()'.)&!$(!)?+3/?)!

)+!.22&4&'.)&!)?&!30$P3$)$#!24&.%./&!0*!G7#CC!.#>!.4(+!7+($)$+#!7+4*"0 !(30()'.)&(!,+'!24&.%./&!

+,!30$P3$)$#!2?.$#!Ro+'>&#!&)!.4L@!ABCjSL!!

!
K,^$#3(N\l\(W,^0X#3/-'$",-) (/"#$%"$#3(-+("03(/$1/"#&"3X3)^&^3*(Q_!(2#-"3&/-43(((

5[(<b"3#,-#(Z'3+"[(&)*(%$"&I&.(Z#,^0"[(F,3I/(-+("03(/$1/"#&"3X3)^&^3*(2#-"3&/-43\(@03(/$1/"#&"3(Z4&^3)"&[(

,/(/0-I)(3b"3)*,)^(+#-4("03($1,]$,",)(4-,3".(Z-#&)^3[a("0#-$^0("03(%3)"#&'(2-#3(+-#43*(1.(" 03(8X#,)^(&)*(

"03(555m(4-"-#(Z1'$3[a(,)"-("03(^&"3(-+("03(QS!(6P(Z^#&.[\(L[(@03(,/-232",*3(1-)*(13"I33 )("03('./,)3(&)*(

"03(6("3#4,)$/(-+("03($1,]$,",)(4-,3".(,/(1-$)*(,)("03(%&"&'.",%(^#--F3(-+(G2)NN(Z^#33)[\(6[(@03(/$1/"#&"3(

2-'.232",*3(,/(3)%,#%'3*(1.(&(/2,#&'X/"&,#%&/3(-+(2-#3XNX'--2(".#-/,)3/(2#-C3%",)^(+#-4("03(G2"(/$1$),"/\ (=[(

!$1/"#&"3(3)"3#/("03(-23)(^&"3(-+("03(QS!(6P\((@&A3)(+#-4(Z*3('&(P3)&(3"(&'\a(QSNd[\((

(

! N22+'>$#/!)+!>$,,&'&#)!()&7(!>3'$#/!7'+)&$#!>&/'.>.)$+#!0*!)?&!A^5!7'+)&.(+8&@!(&%&'.4!

2+#,+'8.)$+#.4!().)&(!F&'&!$>&#)$,$&>!,+'!)?&!?38.# !7'+)&.(+8&!)&'8&>!5N@!59@!5V!.#>!56!R9.'>!

&)!.4L@!ABCDSL!5N!$(!2+#($>&'&>!)+!0&!/'+3#>@!(30()'.)&!.22&7)$#/@!().)&!.(!$)!$(!8+()!7+734.)&>L!

59! .#>! 5V! '&7'&(&#)! $#)&'8&>$.)&(! 0&)F&&#! 5N! .#>! 56 ! ().)&! F?&'&.(! 56 ! '&7'&(&#)(! )?&!

)'.#(4+2.)$#/!+'! ,344*!&#/./&>!().)&!+,!)?&!7'+)&.(+8&L!J'+/'&(($#/! ,'+8 !5N!)+!56 !().)&@!)?&!

+'$&#).)$+#!+,!)?&!4$>!.#>!)?&!0.(&!'&4.)$%&!)+!&.2?!+)?&'!.#>!)+!)?&!AB5!VJ!2?.#/&(!>'.8.)$2.44*@!



!

! $7!

F?&'&.(!/&#&'.4!()'32)3'&!+,!)?&!2+'&!7.')$24&!'&8.$#(!%$')3.44*!3#2?.#/&>@!&T2&7)!,+'!56 !().)&!

F?&'&!/.)&!,+'8&>!0*!O!)&'8$#$!+,!)?&!AB5!VJ!! !(303#$)(!+7&#(!)+!.44+F!(30()'.)&!)'.#(4+2.)$+#!

$#)+!)?&!7'+)&+4*)$2!2?.80&'!RK,^$#3(N\l\=S@!.#>!8+()!4$Q&4*!,+'!>&/'.>.)$+#!7'+>32)(!)+!&T$)!

)?&!AB5!VJ!RV?&#!&)!.4L@!ABC^SL!E?&!/.)&!+7&#$#/!#&2&(($).)&(!0'&.Q$#/!)?&!$#)&'.2)$+#(!)?.)!

.#2?+'! O! )&'8$#.4! ).$4(! $#! 24+(&>! /.)&! 2+#,+'8.)$+#! F?$4&! .)! )?&! (.8&! )$8&!2+87&)$#/!

$#)&'.2)$+#(!,+'8!F?$2?!().0$4$_&!)?&8!$#!.#!+7&#!2+#,+'8.)$+#!R9.U+'&Q!m!=4$2Q8.#@!ABBhSL!

E?'&&! G7)! (303#$)(@! G7)A@! G7)i! .#>! G7)n@! 2+#).$#! ?*>'+7?+0$2])*'+($#&]f! RM0tfS! 8+)$,(!

4+2.)&>!.)!V!)&'8$#3(L!E?&(&!).$4(!$#(&')!$#)+!7+2Q&)(!0&)F&&#!#&$/?0+'$#/!! !(303#$)(!R1$#4&*!

&)!.4L@!ABC^SL!H#!)?&!5N!().)&!)?&!M0tf!8+)$,(!+,!G7)i!.#>!G7)n!.'&!$#(&')&>!$#)+!)?&!! C]! A!.#>!

! n]! ^!7+2Q&)(@!'&(7&2)$%&4*!.#>!$#!)?&!56!().)&@!)?&!V!)&'8$#.4!).$4(!+,!G7)C@!G7)A!.#>!G7)^!.'&!

.4(+! $#(&')&>! $#)+! )?&!! h]! n@!! i ]! h! .#>!! A]! i! 7 +2Q&)(! '&(7&2)$%&4*! RV?&#! &)! .4L@! ABC^SL!

N22+'>$#/!)+!)?+(&!+0(&'%.)$+#(!$)!F.(!&%$>&#)!)?.)!)?&!($874&!GJ]VJ!.((+2$.)$+#!$(!#+)!&#+3/?!

)+!.2?$&%&!/.)&!+7&#$#/!03)!'.)?&'!.!(&'$&(!+,!2++'>$#.)&>@!()&7F$(&!'&8+>&4$#/!&%&#)(!.'+3#>!

)?&!GJ]VJ!$#)&',.2&!$(!'&P3$'&>!)+!+7&#!)?&!VJ!2?.##&4L!

!

CLiLAL! CC5!7'+)&.(+8&!'&/34.)+'(!RJNAD!+'!GX=S!
(
! E?&!7'+)&.(+8&!.2)$%.)+'!JNAD!,.8$4*!2+#($()(!+,!)?'&&!8&80&'(e!JNAD! @!JNAD" !.#>!

JNAD#!R.4(+!Q#+F#!.(! :$!.#)$/&#S!RE.#.?.(?$!&)!.4L@!CbbjSL!E?&!JNAD! !.#>!JNAD" !?.%&!. !

8+4&234.'!8.(( !+,!AD!Q6.!.#>!.'&!nBy!$>&#)$2.4!$#!7'$8.'*!()'32)3'&!R6&I.')$#+!m!54.3/)?&'@!

CbbbSL!E?&!JNAD#!?.(! .! (4$/?)4*!/'&.)&'!8+4&234.'!8.(( !+,!iC!Q6.!.#>!(?.'&(!ziBy!(&P3&#2&!

$>&#)$)*!F$)?!JNAD! !.#>!JNAD" !?+8+4+/(!RE.#.?.(?$!&)!.4L@!CbbjSL!E?&!JNAD#!$(!,+3#>!$#!

0+)?!$#%&')&0'.)&(!.#>!%&')&0'.)&(@!F?&'&.(!JNAD! !.#>!JNAD" !.' &!,+3#>!+#4*!$#!%&')&0'.)&(!

RZ$!&)!.4L@!ABB^SL!E?&!$#)'.2&4434.'!>$()'$03)$+#!+,!JNAD! @!JNAD" !.#>!JNAD#!.4(+!>$,,&'(L!E?&!

JNAD! ! .#>! JNAD" ! . '&! 8.$#4*! 2*)+74.(8$2@! F?&'&.(! JNAD#! $(! 2+#,$#&>! )+! )?&! #324&3(!

RG&2?()&$#&'!m!M$44L!ABBnSL!!1+'!)?&!CC5!7'+)&.(+8&!.2)$%.)+'(!F.(!(?+F#!)?.)!)?&*!>+!#+)!

7'+8+)&!)?&!>&/'.>.)$+#!+,!$#).2)!7'+)&$#(!4$Q&!Cb5!GJ!03)!'.)?&'!.2)$%.)&!7&7)$>.(&!.2)$%$)$&(!

+,!)?&!AB5!VJ!RZ$!m!G&2?()&$#&'@!ABBCSL!M+F&%&'@!)?&'&!.'&!(+8&!$#>$2.)$+#(!)?.)!JNAD!.#>!

JNABB!R>$(23((&>!4.)&'!$#!)?&!)&T)S!7'+)&.(+8&!.2)$%.)+'(!.'&!8&>$.)$#/! '&($().#2&!)+!?$/?&'!

4&%&4(!+,!+T$>.)$%&!()'&((!0*!$#2'&.($#/!)?&!.0$4$)*!+,!AB5!VJ!)+!(&4&2)$%&4*!>&/'. >&!+T$>$_&>!

7'+)&$#(!RJ$2Q&'$#/!m!6.%$&(@!ABCASL!1+'!>$,,&'&#)!CC5!'&/34.)+'(@!)?&!7.))&'#!+,!7'+)&.(+8.4!

.2)$%.)$+#! $(! >$,,&'&#)L!E?&!JNAD! ! .#>! JNAD" ! $#! 2+80$#.)$+#! +'! .4+#&@! >$'&2)! 24&.%./&!

(7&2$,$2$)*!.,)&'!0.($2@!.2$>$2!.#>!?*>'+7?+0$2!'&($>3&(!.#>!JNAD#!.,)&'!+#4*!0.($2!'&($>3&(!$#!

)?&!JC!7+($)$+#!RZ$!m!G&2?()&$#&'@!ABBCSL!!



!

! $N!

! E?&!7'+7+(&>!8&2?.#$(8!0*!F?$2?!CC5!'&/34.)+'(!.2)$%.)&!)?&!AB5!VJ!$(!)?'+3/?!)?&!

+7&#$#/!+,!)?&!2?.##&4!.)!)?&!)&'8$#.4!! !'$#/@!)?&'&0*!$#2'&.($#/!.22&((!+,!(30()'.)&(!)+!)?&!

2.).4*)$2! ($)&(! .#>k+'!0*! .44+()&'$2! .2)$%.)$+#!+,! )?&!2.).4*)$2! ($)&(!R6&I.')$#+!m!54.3/)?&'@!

CbbbSL! E?$(! 8&2?.#$(8! F.(! &432$>.)&>! 0*!(+4%$#/! .! 2'*().4! ()'32)3'&! +,! )?&!4/,.!#*-*'!&

7/2+%$!CC5!?+8+4+/!JNA^!$#!2+874&T!F$)?!*&.()!AB5!VJ!Ro?$)0*!&)!.4L@!ABBBSL!E?&!JNA^!

?+8+?&7).8&'!2+874&T!0$#>(!)?&!AB5!VJ!0*!$#(&')$#/!)?&!V!)&'8$#3(!+,!&.2?!(303#$)!$#)+!

7+2Q&)(!4+2.)&>!0&)F&&#!)?&!7'+)&.(+8&!! !(303#$)(!RK,^$#3(N\d\5SL!"7+#!0$#>$#/@!)?&!JNA^!

7+'&! .4$/#(! F$)?!)?&! '+3/?4*! (&%&#],+4>! .T$(! +,! )?&! AB5! VJ! .#>! )?&! s!(303#$)! O! )&'8$#.4!

(&P3&#2&(!&T)&#>!$#)+!)?&!JNA^!7+'&!F?&'&!)?&*!7.((!24+(&!)+!)?&!.2)$%.)$+#!4++7!$#!)?&!JNA^!

(303#$)(!RK,^$#3(N\d\LSL!E?&!O!)&'8$#.4!()'.#>(!+,!sA@!si@!sh!.#>!7.')$.44*!sn!(303#$)!)?.)!

7'+%$>&!.!)$/?)!(&.4!+,!)?&!AB5!VJ@!.'&!'&.''.#/&>!)+!+7&#!)?&!.T$.4!7+'&!)+!.44+F!)?&!(30()'.)&!

&#)'.#2&k&T$)!Ro?$)0*!&)!.4L@!ABBBSL!!

!
K,^$#3(N\d\(!"#$%"$#&'(1&/,/(+-#("03(&%",F&",-)(-+(QS!(2#-"3&/-43/(1.(NN!(#3^$'&"-#/(

5[( @03("#.2&)-/-43(P5Q_(,)(%-42'3b (I,"0(.3&/"(QS!(6P(%-42'3b\(G3/,*$3/(-+("03(! X&))$'$/(&#3(^#33)i(

-#*3#3*( 8( "3#4,)&'( #3/,*$3/( -+( ! ( /$1$),"/( "0&"( *-( )-"( 0&F3( %-$)"3#2&#"/( ,)(" ( /$1$),"/( &#3( #3*i( &)*(

*,/-#*3#3*(8("3#4,)&'(#3/,*$3/(-+( ! (/$1$),"/(&#3(2,)A\(L[(@03(P5Q_(6("3#4,)&'(03',b(Z.3''-I[ (,/(F,/,1'3(

130,)*( ! Q\((G-"&",-)(1.(OS¡(&1-$"("03(F3#",%&'(&b,/(/0-I/("03(*,/2'&%343)"(-+("03(! Q(8("3#4,)$/(#3F3#/3(

"$#)\(@&A3)(+#-4(Z:0,"1.(3"(&'\a(QSSS[\(

(



!

! $P!

! E?&!()'32)3'&!+,!JNA^!'&(&804&(!)?.)!+,!. !?38.#!JNAD! @!>&(7$)&!(?.'$#/!+#4*!Chy!

(&P3&#2&!$>&#)$)*!.#>!4$Q&F$(&@!V!)&'8$#$!+,! )?&!8.88.4$.#!CC5! '&/34.)+'(!?.%&!.4(+!0&&#!

$874$2.)&>!$#!0$#>$#/!+,!)?&!AB5!VJ@!03)!#+)!$#!)?&!.2)$%.)$+#!+,!(7&2$,$2!7'+)&.(+8&!2.).4*)$2!

(303#$)(L!RZ$!&)!.4L@!ABBB@!o?$)0*!&)!.4L@!ABBBSL!63&!)+!)?&!,.2)!)?.)!CC5!7'+)&.(+8&!'&/34.)+'(!

4.2Q!)?&!M0tf]8+)$,@!8+()!7'+0.04*@!.(!(&&#!,+'!JNA^@!)?&!/.)&!+7&#$#/!0*!JNAD!2+874&T&(!

$(! #+)! 7'+8+)&>! 0*! $#(&')$+#! +,! )?&! V])&'8$#$! 03)! '.)?&'! %$.! $#)&'#.4! 4++7! ()'32)3'&@! )?&!

.2)$%.)$+#! 4++7(@! )?.)! ,+'8! 2+#).2)(! F$)?! )?&!! ! (303#$)(! .#>! 7'+8+)&!+7&#$#/! +,! )?&! /.)&!

R52?8$>)!m!1$#4&*@!ABChSL!

!

CLiLALCL! E?&!JNADskJNADr!2+874&T!
!
! JNADs!.#>!JNAD" !(303#$)(!2.#!.((&804&!$#)+!?+8+?&7).8&'(!'&,&''&>!.(!)?&!JNADsj!

.#>!JNADrj @!'&(7&2)$%&4*!+'!$#)+!?&)&'+?&7).8&'(!2+#).$#$#/!0+)?@!JNADs!.#>!JNADr!(303#$)(L!

E?&!,+'8.)$+#!+,!JNADsr!?&)&'+?&7).8&'(!$(!,.%+'&>L!E?&!P3.)&'#.'*!()'32)3'&!+,!)?&!JNADsr!

?&)&'+?&7).8&'$2!2+874&T!2+#($()(!+,!.#!.4)&'#.)$#/!.''.#/&8&#)!+,!,+3'!! !.#>!)?'&&!" !(303#$)(!

RJNADshri S!RK,^$#3(N\OS!RM30&'!m!='+44@!ABCjSL!E?&!JNADsr!2+874&T!()$834.)&(!7'+)&.(+8&!

.2)$%$)*! 8+'&! &,,$2$&#)4*! )?.#! )?&! ?+8++4$/+8&'$2! JNADs! +'! JNADr! 2+874&T&(!RM30&'!m!

='+44@!ABCjSL!E?&!&4&2)'+#!8$2'+(2+7*!$8./&(!(?+F!)?.)!JNADsr!,+'8(!.!2.7!+#!)?&!&#>!+,!)?&!

AB5!VJ!F?$2?!$(!.0+3)!CB]CC!#8!F $>&!.)!)?&!0.(&@!F?&'&!$)!.)).2?&(!)+!7'+)&.(+8&!s!(303#$)(@!

.#>!j ]D!#8!4+#/!,'+8!)? &!0.(&!)+!)?&!)$7!RV.(2$+@!ABChSL!!

!

!

!
K,^$#3(N\O\(!,*3(&)*(1-""-4(F,3I(-+("03(P5Qd (egfT(%#./"&'(/"#$%"$#3\(@03(e(/$1$),"/(&#3(%-'-#3*(,)(^#&.(&)*(

"03(f (/$1$),"/(&#3(%-'-#3*(,)(^#33)\(@&A3)(+#-4(ZW$13#(c(>#-''a( QSNl[\(

(

! E?&!JNADsr !2+874&T!$(!7'&(&#)!.)!.!0.(.4!4&%&4!$#!.44!)$((3&(!+'!2.#!0&!$#>32&>!0*!H1O]

#!.#>!$(!)?+3/?)!)+!0&!$#%+4%&>!$#!)?&!IMV!24.((!H!.#)$/&#!7'&(&#).)$+#!$#!.((+2$.)$+#!F$)?!



!

! $I !

$883#+7'+)&.(+8&(!Rt.#/!&)!.4L@!CbbnSL!5$#2&!$#).2)!.#)$/&#$2!7'+)&$#(!2.##+)!0&!>&/'.>&>!0*!

)?&!AB5]JNADsr!2+874&T@!$)!?.(!0&&#!(3//&()&>!)?.)!.#)$/&#(!.'&!$#$)$.44*!24&.%&>!0*!)?&!A^5!

7'+)&.(+8&!.#>!)?.)!)?&!,'./8&#)(!.'&!(30(&P3&#)4*!7'3#&>!0*!)?&!AB5]JNADsr!7'+)&.(+8&!)+!

,$)!F$)?!)?&!(7&2$,$2$)$&(!+,!)?&!ENJ!)'.#(7+')&'(!.#>!IMV!24.((!H!F?&'&!JNAD!2+34>!74.*!)?'&&!

7+)&#)$.4! ,3#2)$+#(! #.8&4*! (7&2$,*$#/@! 4&#/)?&#$#/! +'! 2?.##&4$#/! 7'+)&.(+8.4! 24&.%./&!

7'+>32)(!RG&2?()&$#&'!m!M$44@!ABBnSL!E?&!()3>*!0*!G.34&!&)!.4!RABChS!>&8+#()'.)&>!)?.)!(&%&'.4!

$#>$%$>3.4!7&7)$>&(!F$)?!.! 4&#/)?!+,!D!)+!Ai!'&($>3&(!.'&!'&4&.(&>!$#!832?!?$/?&'!.8+3#)(!0*!

AB5]JNADsr!)?.#!0*!AB5!+'!A^5!$883#+7'+)&.(+8&(L!I+'&+%&'@!)?&!7'+>32)(!4+#/&'! )?.#!

(&%&#! '&($>3&(!F?+(&! /&#&'.)$+#!$(! ()'+#/4*!&#?.#2&>!$#!)?&!7'&(&#2&!+,!JNADsr!F&'&@!+#!

.%&'./&@!8+'&!?*>'+7?$4$2! )?.#! )?+(&!7'&,&'&#)$.44*! '&4&.(&>!0*!)?&!AB5! .4+#&!RG.34&!&)!.4L!

ABChSL!E?&(&!,$#>$#/(!(3//&()!)?.)!JNADsr!8$/?)!.2)!.(!.!(&4&2)$%&!(8.')!v($&%&w!)?.)!()'$2)4*!

2+#)'+4(!)?&!&T$)!+,!7'+>32)(!,'+8!7'+)&.(+8& !+#!)?&!0.($(!+,!($_&!.#>@!7'&(38.04*@!(&P3&#2&L!!

! I+'&+%&'@!.7.')!,'+8 !)?&!7'+>32)$+#!+,!7&7)$>&(!)?.)!7'&(&#)!)?&!2+''&2)!?*>'+7?+0$2!

+'!0.($2!V])&'8$#.4!.#2?+'!'&($>3&!'&P3$'&>!,+'!.((+2$.)$+#!F$)?!)?&!IMV!24.((!H!/'++%&@!)?&!

JNADsr!F.(!,+3#>!)+!$#>32&!. !/&#&'.)$+#!+,!.!2&').$#!#380&'!+,!7&7)$>&(!F$)?!.#!.2$>$2!V!

)&'8$#3(!F?$2?!2.##+)!0$#>!&,,$2$&#)4*!)+!IMV!24.(( !H!8+4&234&(!RG.34&!&)!.4L@!ABChSL!E.Q$#/!

)?.)!$#)+!.22+3#)!$)!$(!.4(+!7+(($04&!)?.)!JNADsr!8$/?)!&T&')!.!'&/34.)+'*!,3#2)$+#!0*!043#)$#/!

&T2&(($%&! 2*)+)+T$2! '&(7+#(&(! ./.$#()! .#)$/&#(! +,! (&4,]+'$/$#@! )?3(! 7'&%&#)$#/! )?&! '$(Q! +,!

7+)&#)$.44*!?.'8,34!.3)+$883#&!'&.2)$+#(L!H#!.>>$)$+#!)+!0&$#/!$#%+4%&>!$#!.#)$/&#!7'+2&(($#/!

.#>!$883#&!'&2+/#$)$+#@!)?&!JNADsr!7'+)&.(+8&(!74.*!.!'+4&!$#!2&4434.'!.>.7).)$+#!)+!.4)&'&>!

'&>+T! ?+8&+().($(! 0&2.3(&! JNADsr! 2.#! ()$834.)&!)?&!AB5!VJ! )+! >&/'.>&! +T$>$_&>! .#>!

8$(,+4>&>!7'+)&$#(!$#>&7&#>&#)4*!+,!30$P3$)*4.)$+#!RW$.#/!&)!.4L@!ABCDSL!

!

CLiLALAL! JNAD#!2+874&T!
!
! JNAD#!,+'8(! .!?+8+?&7).8&' !2+874&T!)?.)!?.( !. !8+4&234.'!8.(( !+,! .77'+T$8.)&4*!

ACB! Q6.L! JNAD#! F.(! '&2+%&'&>! $#! *&.()! )F+]?*0'$>! 4$0'.'*! (2'&&#$#/! 3($#/! )?&! 8$)+/&#]

.2)$%.)&>!7'+)&$#!RINJS!Q$#.(&!Q$#.(&!RIX::i S!.(!0.$)!RM./&8.##!&)!.4L@!ABBiSL!IX::i!$(!

.#!37()'&.8!.2)$%.)+'!+,!2]W3#!O!)&'8$#.4!Q$#.(&(!RWO:(S@!F?$2?!?.%&!4+#/!0&&#!$874$2.)&>!$#!

.7+7)+($(L!13')?&'8+'&@!)F+]?*0'$>!(2'&&#(!(?+F!)?.)!)?'&&!7'+)&$#(!$874$2.)&>!$#!)?&!WO:]

8&>$.)&>!.7+7)+($(!#.8&4*!6.TT@!G.#9JI!.#>!JHN5@!.#>!)?&!7'+].7+7)+)$2!7'+)&$#!1ZN5M!

$#)&'.2)!F$)?!JNAD#!RG&2?()&$#&'!m!M$44@!ABBnSL!E?&!()3>$&(!F$)?!JNAD#]k]!83).#)!2&44!4$#&(!.#>!

8$2&!$#>$2.)&!)?.)!JNAD#!,3#2)$+#(!$#!2&44]2*24&!7'+/'&(($+#!.#>!.(! .#! .#)$].7+7)+)$2!,.2)+'!

RI3'.).!&)!.4L@!CbbbSL!M+F&%&'@!$)!$(!()$44!3#24&.'!?+F!)?&!JNAD#!8$/?)!.,,&2)!.7+7)+($(!.#>!

(&%&'.4! ?*7+)?&(&(! ?.%&! 0&&#! 7'+7+(&>e!'&2'3$)8&#)! +,!)?&!A^5! 7'+)&.(+8&! )+! (7&2$,$2!



!

! $E!

7'+8+)&'(@!7'+8+)$+#!+,!7'+)&+4*($(!+,!(7&2$,$2!7'+].7+7)+)$2!2+87+#&#)(!+'!0$#>$#/!)+!7'+]

.7+7)+)$2!,.2)+'(!)?3(!7'&%&#)$#/!)?&$'!.2)$+#!RG&2?()&$#&'!m!M$44@!ABBnSL!!

! H#!.((+2$.)$+#!F$)?!)?&!AB5!VJ@!)?&!JNAD#!$(!$#%+4%&>!$#!>&/'.>.)$+#!+,!(?+')!7&7)$>&(!

.#>!$#).2)!3#()'32)3'&>!+'!#.)3'.44*!3#,+4>&>!$#)'.2&4434.'!7'+)&$#(!$#!.#!30$P3$)$#]$#>&7&#>&#)!

8.##&'!RI.+ !&)!.4L@!ABBD@!O$&!&)!.4L@!ABCB@!53_3Q$!&)!.4L@!ABBbSL!E+!>.)&@!8.#*!(30()'.)&(!+,!)?&!

AB5]JNAD#!7'+)&.(+8&!7.)?F.*!?.%&!0&&#!$>&#)$,$&>@!$#243>$#/!()&'+$>!'&2&7)+'!.2)$%.)+']i!

R5GV]ikNH9CS!$#%+4%&>!$#!&()'+/&#! .#>! /'+F) ?],.2)+'! ($/#.4$#/!7.)?F.*(!RZ$!&)! .4L@!ABB^S@!

7ACo.,kV$7C@!7C^!.#>!7Ch@!)?&!2*24$#]>&7&#>&#)!Q$#.(&!$#?$0$)+'(!RV?&#!&)!.4L@!ABBj@!Z$!&)!.4L@!

ABBjS!.#>!)?&!30$P3$)$#!4$/.(&!58.>!30$P3$)$#.)$+#!'&/34.)+'*!,.2)+'!C!R583',CS!F?$2?!).'/&)(!

8.#*!7'+ )&$#(!,+'!30$P3$)$#]>&7&#>&#)!7'+)&.(+8.4!>&/'.>.)$+#!RO$&!&)!.4L@!ABCBSL!E?&!JNAD#!

F.(!(?+F#!)+!0&!$#%+4%&>!$#!)?&!)'.#(4+2.)$+#!.#>!'&)&#)$+#!+,!)?&!?&7.)$)$(!V!%$'3(!RMVKS!2+'&!

7'+)&$#! $#)+! )?&!#324&3(! .#>! $)(! 7'+)&+4*($(! RI+'$$(?$! &)! .4L@! ! ABBi@! 53_3Q$! &)! .4L@! ABBbSL!

I+'&+%&'@!)?&!JNAD#!$(!.4(+!7+)&#)$.44*!.((+2$.)&>!F$)?!'&/34.)$+#!+,!8&).0+4$(8!0&2.3(&!$)!

8&>$.)&(! 30$P3$)$#]$#>&7&#>&#)! >&/'.>.)$+#! +,! /4*2+/&#! (*#)?.(&! Q$#.(&! R=5:iS]

7?+(7?+'*4.)&>! IN1N@! F?$2?! '&/34.)&(! $#(34$#! /&#&! &T7'&(($+#! .#>! >&/'.>.)$+#! +,! ($4&#)!

8.)$#/!)*7&!$#,+'8.)$+#!'&/34.)$+#!A!?+8+4+/!C!R5HGECS!F?$2?!'&/34.)&(!0'+F#!'&8+>&4$#/!

+,!F?$)&!.>$7+(&!)$((3&!RW$.#/!&)!.4L@!ABCDSL!!

(

CLiLiL! JNABB!!
(
! E?&!JNABB!F.(!+'$/$#.44*!$>&#)$,$&>! .(!. !2+87+#&#)!+,! .! (4+F!8$/'.)$#/@!.2)$%.)&>!

,+'8!+,!)?&!AB5!VJ!$#!'.00$)!'&)$234+2*)&!4*(.)&!RM+,,8.#!&)!.4L@!CbbASL!I.88.4$.#!JNABB!

+')?+4+/(!2.#!0&!,+3#>!$#!*&.()!R948CBS@!#&8.)+>&(!.#>!74.#)(!RW$.#/!&)!.4L@!ABCDSL!9+3#>!)+!

)?&!AB5!VJ!.(! .! ( $#/4&@!ABB!Q6.!7+4*7&7)$>&!2?.$#@!)?&!JNABB!?.(! .#!.(*8 8&)'$2@!?+44+F@!

>+8&]4$Q&! ()'32)3'&! R[')&/.! &)! .4L@! ABBn@! HF.#2_*Q! &)! .4L@! ABBŜL! E?&! )&')$.'*! ()'32)3'&! +,!

948CBkJNABB!7'+)&$#(!$(!2?.'.2)&'$_&>!0*!.#!.''.*!+,!MXNE!'&7&.)(@!F?$2?!,+'8!.#!&4+#/.)&>!

(+4&#+$>!R5.>'&]9.__._!&)L! .4L!ABCBSL!E?&! '&7&.)(! 8.Q&!&T)&#($%&!2+#).2)(!F$)?! )?&!! ! '$#/!

(3',.2&!.#>!4&.>!)+!)?&!7.')$.44*!+7&#!/.)&!2+#,+'8.)$+#!+,!)?&!AB5!VJ!RHF.#2_*Q!&)!.4L@!ABB^SL!

E?&! 948CB]VJ! .((+2$.)$+#! $(! 8&>$.)&>! 0*! )?&! M0tf! 8+)$,! $#! )?&! 948CB! V])&'8$#3(@! .(!

+0(&'%&>!,+'!)?&!7'+)&.(+8.4!NEJ.(&(!RK,^$#3(N\NS\(5(&)*(LS!R5.>'&!a!9.__._@!&)L!.4L!ABCBSL!!

!



!

! $: !

!
K,^$#3(N\NS\(6#./"&'(/"#$%"$#3(-+(&(QS!(6PXL'4NS(%-42'3b(&)*(43%0&),/4(+-#(2#-"3&/-43(^&"3(-23),)^\ (

5[(6&#"--)(-+("03(L'4NS(n(2#-"3&/-43(%-42'3ba(/,*3(F,3I\(P#-"3&/-43(! (/$1$),"/ (ZI0,"3[(&)*( " (/$1$),"/ (

Z^#&.[i(L'4NS(#&,)1-I(+#-4(8("3#4,)$/(Z1'$3[("-(6("3#4,)$/(Z#3*[\(L[(<)'&#^3*(/,*3(F,3I(I,"0(L'4NS(6(

"3#4,)$/('&13'3*(o6p\(@&A3)(+#-4( Z!&*#3(n(L&BB&Ba(3"\(&'\(QSNS[\(

(

! E?&! JNABB! .2)$%.)&(! )?&! AB5! VJ! ./.$#()! 7&7)$>&! (30()'.)&(! $#! )?&! .0(&#2&! +,!

#324&+)$>&(L!H)! ()$834.)&(!7'+)&.(+8.4!?*>'+4*($(!+,! )?&!ZZX]" ON!.#>!HXE6]IVN!7&7)$>&!

(30()'.)&(! ,+'! 2.(7.(& ]4$Q&! .2)$%&! ($)&! .48+()! )?'&&! )$8&(! 8+'&! )?.#! )?&! ?*>'+4*($(! +,!

,43+'+/&#$2!7&7)$>&(!>$./#+()$2!,+'!)?&!2?*8+)'*7($#]4$Q&!.#>!)'*7($#]4$Q&!.2)$%&!($)&(!R"()'&44!

&)!.4L@!!ABBASL!E?&!7'&,&'&#)$.4!?*>'+4*($(!+,!7&7)$>&(!F$)?!.2$>$2!'&($>3&(!.)!JC!2+34>!0&!>3&!)+!

JNABB!/&#&'.)$#/!.!2?.##&4!$#)+!)?&!7'+)&.(+8&!)?.)!,.2$4$).)&(!&#)'*!+,!#&/.)$%&4*!2?.'/&>!

7&7)$>&(! +'! JNABB! 2+34>! $#>32&! .2)$%.)$#/! 2+#,+'8.)$+#.4! 2?.#/&(! 7'&,&'&#)$.44*! $#! )?&!

2.(7.(&]4$Q&!2.).4*)$2!(303#$)!R"()'&44!&)!.4L@!ABBASL!!

! 5$#2&!$)!F.(!(?+F#!)?.)!948CB!0$#>(!0+)?@!)?&!7'+)&.(+8&!.#>!5$'h7@!2+87+#&#)!+,!

6ON! '&7.$'!8.2?$#&'*@!$)!$(!?*7+)?&($_&>!)?.)!)?&!948CB!(&'%&(! .(! .#! .>.7)&'!0&)F&&#!)?&!

7'+)&.(+8&!.#>!2?'+8. )$#!7'+)&$#(!$#%+4%&>!$#!6ON!'&7.$'L!Z$Q&F$(&@!(&%&'.4!7'+7&')$&(!+,!

8.88.4$.#!JNABB!.4(+!$874$2.)&!)?&!7'+)&$#!$#!6ON!'&7.$'e!)?&!JNABB!8GON!.#>!)?&!7'+)&$#!

.'&! .03#>.#)!$#! )&()&(@!F?&'&!>+304&]()'.#>!0'&.Q(!+223'! .)! ?$/?! ,'&P3&#2*!>3'$#/!8&$+)$2!

'&2+80$#.)$+#!RG&2?()&$#&'!m!M$44@!ABBnS@!)?&!JNABB!$(!7'&(&#)!F$)?$#!)?&!#324&3(!.#>@!.(!F$)?!

(&%&'.4!6ON]'&7.$'!2+87+#&#)(!$#!8.88.4$.#!2&44(@!,+'8(!,+2$!.,)&'!#]$''.>$.)$+#!R"()'&44!&)!



!

! &0!

.4L@! ABBASL!M+F&%&'@! $)! $(! #+)! Q#+F#!F?&)?&'! JNABB! &#?.#2&(! +'! (377'&((&(! 7'+)&+4*($(!

,+44+F$#/!6ON!>.8./&L!!

! H#! )&()&(@! )?&! JNABB]2+#).$#$#/! 7'+)&.(+8&(! .'&! (7&2$.4$_&>! $#)+! )?&!

(7&'8.)+7'+)&.(+8&(!F$)?!. !)&()$(](7&2$,$2!(303#$)@!! h(@!.#>!7'+8+)&!>&/'.>.)$+#!+,!)?&!2+'&!

?$()+#&(!>3'$#/!(7&'8.)+/&#&($(!R{$.#!&)!.4L@!ABCiSL!6&4&)$+#!+,!JNABB!$#!8$2&!2.3(&(!(&%&'&!

>&,&2)(! $#! (7&'8.)+/&#&($(! .#>! '&>32&(! ,&')$4$)*! $#! 8.4&! 8$2&! R:?+'! &)! .4L@!ABB^SL! 6+304&!

>&4&)$+#!+,!JNABB!.#>!JNAD#!$#!8$2&!2.3(&(!2+874&)&!$#,&')$4$)*!$#!8.4&(!F$)?!#+)&F+')?*!

>&,&2)(!$#!(7&'8!8+)$4$)*!>3&!)+!>&2'&.(&>!7'+)&.(+8&!.2)$%$)*!+,!)?&!83).#)!(7&'8!RM3.#/!&)!

.4L@!ABC^SL!E?3(@!JNABB!74.*(!.!%$).4!'+4&!$#!(7&'8.)+/&#&($(L!!

!

N\g\!@03(0.1#,*(2#-"3&/-43(
(
! E?&!$883#+7'&2$7$).)$+#!&T7&'$8&#)(!F$)?!M&Z.!2&44!&T)'.2)(!7&',+'8&>!0*!M&#>$4!&)!

.4L!RCbbDS!(?+F&>!)?.)!.#)$0+>$&(!./.$#()!JNAD!7'&2$7$).)&>!(+8&!+,!)?&!2+87+#&#)(!+,!Cb5!

GJL!V+#%&'(&4*@!.#)$0+>$&(! ./.$#()!Cb5!(303#$)(!7'&2$7$).)&>!#+)!+#4*!A^5!7'+)&.(+8&(!03)!

.4(+!JNAD! @!" !.#>!#!(303#$)(L!E?+(&!'&(34)(!$#>$2.)&>!)?.)!AB5!VJ!2.#!($834).#&+3(4*!0$#>!

0+)?@!)?&!Cb5!GJ!.#>!JNAD!'&/34.)+'*!2+874&T!RM&#>$4!&)!.4L@!CbbDSL!5$8$4.'!&T7&'$8&#)(!F$)?!

83'$#&!&80'*+#$2!,$0'+04.()(!RIX1(S!(?+F&>!)?.)!.,)&'!$883#+7'&2$7$).)$+#!F.(?&(!F$)?!)?&!

5h!.#)$0+>*!./.$#()!Cb5!GJ@!JNABB!F.(!2+874&)&4*!'&8+%&>!,'+8!)?&!(.874&@!03)!+#4*!&nBy!

+,!JNAD!'&/34.)+'(!F.(!'&8+%&>!$#>$2.)$#/!)?.)!)?&!8.U+'$)*!+,!JNABB!$(!0+3#>!$#!Cb5]AB5]

JNABB!2+874&T&(!F?$4&!JNADsr!.#>!JNAD#!?.%&!832?!/'&.)&'!,4&T$0$4$)*!.#>!8.*!0&!,+3#>!

$#! Cb5]AB5]JNADsrkJNAD#! 2+874&T&(! +'! AB5]JNADsrkJNAD#! 2+874&T&(! $#! )?$(!2&44! 4$#&!

RJ$2Q&'$#/!m!6.%$&(@!ABCASL!!

! E?&!)*7&!+,!7'+)&.(+8&!2+874&T!)?.)!2+#).$#(!)?&!Cb5!GJ!+#!)?&!+#&!&#>!.#>!JNAD!+'!

JNABB!2+874&T!+#!)?&!+)?&'!&#>!+,!)?&!(.8&!AB5!VJ!$(!2.44&>!?*0'$>!7'+)&.(+8&L!E?&!&4&2)'+#!

8$2'+(2+7$2!.#.4*($(!+,!?*0'$>!7'+)&.(+8&(!)?.)!F&'&!+0).$#&>!0*!$#&3$(/*!'&2+#()$)3)$+#!,'+8!

73'$,$&>!2+87+#&#)(@!'&%&.4&>!.!2+'Q](2'&F](?.7&>!2+874&T!)?.)!$(!iD!#8!4+#/!.(!8&.(3'&>!

.4+#/!)?&!.T$(!+,!)?&!AB5!VJ!RK,^$#3(N\NNS!R:+77!&)!.4L@!ABBCSL!!



!

! &$!

!
K,^$#3(N\NN\(5F3#&^3(,4&^3(-+("03()3^&",F3'.(/"&,)3*(0.1#,*(2#-"3&/-43(%-42'3b(ZP5Qd! " XQS!XNO![(1&/3*(

-)(Q__(2&#",%'3/\(@&A3)(+#-4(Z6&/%,-(c(>-'*13#^a(QSSj[\(

!

! 13#2)$+#.4! ()3>$&(! +,!?*0'$>! 7'+)&.(+8&! 2+874&T&(! F&'&! 7&',+'8&>! F$)?! Cb5]AB5]

JNAD! " ! 2+874&T! 0*! .>>$#/! )?&! JNAD! " ! 2+874&T! $#! )?&! A^5! 7'+)&.(+8&! (.874&! .#>!

2+87.'$#/ !F$)?!)?&!(.874&!2+#).$#$#/!+#4*!A^5!7'+)&.(+8&(!RV.(2$+!&)!.4L@!ABBA@!V.(2$+!m!

=+4>0&'/@!ABBnSL!JNAD! " !F.(!,+3#>!)+!$#2'&.(&!i]!)+!h],+4>!)?&!.2)$%$)*!+,!)?&!A^5!7'+)&.(+8&!

./.$#()! )?&! 8+>&4! ,43+'&(2&#)4*! 4.0&4&>! 7&7)$>&! (30()'.)&(! +,! )?&! 2?*8+)'*7($#]4$Q&! R532]

ZZKt ]N82S@! )?&! )'*7($#]4$Q&! R9+2]ZZG]N82S! .#>! )?&! 2.(7.(&]4$Q&! .2)$%&! ($)&! R-]tKN6 ]

N8 2S!RV.(2$+!&)!.4L@!ABBASL!N!($8$4.'!.77'+.2?!F.(!3(&>!)+!$#%&()$/.)&!)?&!7'+)&$#!0'&.Q>+F#!

0*!?*0'$>!2+874&T&(!3($#/!)?&!>&#.)3'&>!7'+)&$#(!+,!>$,,&'&#)!($_&(!R$#(34$#]4$Q&!/'+F)?!,.2)+'!

RH=1]CS@!2.(&$#!.#>!+%.4038$#S!F?$2?!.'&!>&/'.>&>!0*!)?&!A^5!7'+)&.(+8&(!$#!.!4$#&.'!.#>!.#!

NEJ]>&7&#>&#)!8.##&'L!H#!2+#)'.()!)+!)?&!$#2'&.(&>!7&7)$>.(&!.2)$%$)*!+,!)?&!A^5!7'+)&.(+8&@!

)?&!.((+2$.)$+#!+,!JNAD! " !F$)?!)?&!A^5!7'+)&.(+8&(!>$>!#+)!.4)&'!)?&!'.)&!+,!7'+)&$#!?*>'+4*($(!

($/#$,$2.#)4*! .#>! )?&! ($_&!>$()'$03)$+#(!+,!7&7)$>&(! '&4&.(&>! ,'+8!)?&!A^5!7'+)&.(+8&!F&'&!

$#>$()$#/3$(?.04&!$#!)?&!7'&(&#2&!+'!.0(&#2&!+,!JNAD! " !!RV.(2$+!m!=+4>0&'/@!ABBnSL!M+F&%&'@!

JNAD! " !F.(!,+3#>!)+!.4)&'!)?&!7.))&'#!+,!7&7)$>&(!/&#&'.)&>!0*!)?&!A^5!7'+)&.(+8&(!RV.(2$+!

m!=+4>0&'/@!ABBnSL! !

! E?&!+0(&'%.)$+#!)?.)!)?&!CC5!.#>!)?&!Cb5!'&/34.)+'(!2.#!0$#>!($834).#&+3(4*!)+!&.2?!

&#>!+,!)?&!(.8&!AB5!VJ!(3//&()(!)?.)!)?&!$#83$3*!,3#2)$+#!+,!CC5!'&/34.)+'(!8.*!0&!)+!+7&#!)?&!

7'+>32)!&T$)!/.)&!.)!)?&!+77+($)&!&#>!+,!)?&!7'+)&.(+8&!,'+8!)?&!Cb5!GJL!E?$(!8+>&4!(3//&()(!

.!,3#2)$+#!,+'!)?&!CC5!'&/34.)+'(!$#!.22&4&'.)$#/!(30()'.)&!)?'+3/?73)!RK,^$#3(N\NQS!Ro$)?0*!&)!

.4L@!ABBBSL!E?&!+)?&'!7+(($0$4$)*!$(!)?.)!JNAD!+'!JNABB!8$/?)! ,3#2)$+#!.(! .>.7)+'(!$#!)?&(&!

?*0'$>!7'+)&.(+8&(!0*@!,+'!&T.874&@!'&2'3$)$#/!7'+)&.(+8&(!)+!(7&2$,$2!$#)'.2&4434.'!4+2.)$+#(!

RK,^$#3(N\NQS!RG&2?()&$#&'!m!M$44@!ABBnSL!1+'!&T.874&@!JNABB@!.(!.!2+87+#&#)!+,!)?&!A^5!

7'+)&.(+8&@!2+34>!'&2'3$)!)?&!4.'/&!NEJ]>&7&#>&#)!7'+)&.(&!)+!($)&(!+,!6ON!>.8./&L![#2&!



!

! &&!

)?&'&@!)?&!A^5!7'+)&.(+8&!2+34>!>&/'.>&!2?'+8.)$#!7'+)&$#(!$#!+'>&'!)+!&T7+(&!6ON!)+!)?&!

'&P3$($)&! '&7.$'! &#_*8&(! R"()'&44! &)! .4L@! ABBASL!E?&! +)?&'! &T.874&! $(! )?.)! JNADsr! $#!)?&!

JNADsr]AB5]Cb5!GJ!2+874&T!2+374&(!)?&!?*0'$>!7'+)&.(+8&!)+!)?&!7&7)$>&!4+.>$#/!2+874&T!

F?&'&!30$P3$)$#*4.)&>!(30()'.)&(!2+34>!0&!)'.#(,&''&>!$#)+!)?&!7'+)&.(+8&!,+'!>&/'.>.)$+#!F$)?!

)?&! 7&7)$>&! 7'+>32)(! 0&$#/! 7.((&>! >$'&2)4*! $#)+! )?&! &#>+74.(8$2! '&)$23438! RXGS! )?'+3/?! .!

2+#)$#3+3(!2?.##&4!,+'8&>!0*!)?&!JNADsr!?&7).8&'!0+3#>!)+!)?&!ENJ!2+874&TL!E?$(!F+34>!

7'&%&#)!.22$>&#).4!>&()'32)$+#!+,!24.((!H!&7$)+7&(!0*!2*)+(+4$2!7&7)$>.(&(!RG&2?()&$#&'!&)!.4L@!

ABBCSL!!!

! E?&!JNAD! " !2.#!,+'8 !?*0'$>!7'+)&.(+8&(!)?.)!$#243>&!)?&!$883#+7'+)&.(+8&!AB5!VJ!

RJ$2Q&'$#/!m! 6.%$&(@! ABCASL! 5$834).#&+3(! 0$#>$#/! +,!JNADsr! .#>! Cb5! GJ! )+! )?&! (.8&!

$883#+7'+)&.(+8&!AB5!VJ! (3//&()(! )?.)!$#).2)!7'+)&$#(@!3(3.44*! .,)&'!30$P3$)$#*4.)$+#@!.'&!

'&2+/#$_&>!0*!)?&!Cb5!GJ@!3#,+4>&>@!.#>!,&>!$#)+!)?&!AB5!VJ!$##&'!2?.80&'!,+'!24&.%./&L!E?&!

JNADsr!2+874&T!.)! )?&!+)?&'!&#>!+,!)?&!(.8&!AB5!VJ!8$/?)!)?&#@!)+/&)?&'!F$)?!)?&!H1O]#!

$#>32&>!(303#$)(!$#!)?&!AB5!VJ!$)(&4,@!2?.#/&!)?&!24&.%./&!(7&2$,$2$)*!)+!7'+%$>&!.!(7&2)'38!+,!

7&7)$>&(!)?.)!.'&!8+'&!&,,$2$&#)4*!7'&(&#)&>!+#!IMV!)?.#!)?&!,'./8&#)(!/&#&'.)&>!0*!)?&!A^5!

7'+)&.(+8&!.4+#&!RM&#>$4!&)!.4L@!CbbDSL![ )?&'!7+(($0$4$)*@!0.(&>!+#!)?&!>&/'.>.)$+#!()3>$&(!F$)?!

JNADsr]AB5!.#>!JNADsr]AB5]Cb5!2+874&T&(!RV.(2$+!m!=+4>0&'/@!ABBn@!G.34&!&)!.4L@!ABChS@!

$(!)?.)!$#!?*0'$>!7'+)&.(+8&(!R.(!$#!A^5!7'+)&.(+8&(S@!)?&!8.$#!'+3)&!+,!&T$)!+,!7&7)$>&(!,'+8!

)?&!$##&'!7'+)&+4*)$2!2?.80&'!$(! '&/34.)&>!0*! )?&!Cb5!GJ@!F?&'&.(!JNADsr!8$/?)!&T&')!$)(!

8.U+'!&,,&2)!0*!.44+F$#/!7'&,&'&#)$.4!(+')$#/@!)?'+3/?!$)(!2&#)'.4!2?.##&4@!+,!(&4&2)&>!7'+>32)(!

)?.)!.'&!8+'&!(3$).04&!,+'!IMV!24.((!H!.#)$/&#!7'&(&#).)$+#!RK,^$#3(N\NQSL!E?&!'+4&!$#!IMV!

24.((!H!.#)$/&#!7'+>32)$+#!0*!)?$(!)*7&!+,!?*0'$>!7'+)&.(+8&!$(!()'+#/4*!(377+')&>!0*!)?&!,.2)!

)?.)! H1O]#! )'&.)8&#)! $#>32&(! &T7'&(($+#! +,! )?&!JNAD! " @! &#?.#2&(! )?&! ,+'8.)$+#! +,!

$883#+7'+)&.(+8&(!.#>!.4(+!)?&!?*0'$>!7'+)&.(+8&(!2+#).$#$#/!JNAD! " !2+874&T!RE.#.?.(?$!

&)!.4L@!ABBBSL!!

! 5+8&!8+'&!'&2&#)!()3>$&(!$#>$2.)&!)?.)!)?&!$#?$0$)$+#!+,!7'+)&.(+8&!.2)$%$)*!$#>32&(!)?&!

,+'8.)$+#!+,!?*0'$>!7'+)&.(+8&!2+874&T&(!R5?$0.).#$!&)! .4L@!ABB^@!o&4Q!&)! .4L@!ABC^SL!E?&!

)'&.)8&#)!F$)?!I=CiA@!.!7+)&#)!7'+)&.(+8&!$#?$0$)+'!)?.)!04+2Q(!.44!)?'&&!2.).4*)$2!" !(303#$)!

.2)$%$)$&(@!F.(! '&7+')&>!)+!()$834.)&!)?&!JNAD!0$#>$#/!)+!AB5!.#>!A^5!7'+)&.(+8&(!$#&3$(/*!

R5?$0.).#$!&)!.4L@!!ABB^S!F?&'&.(!o&4Q!&)!.4L!RABC^S!+0(&'%&>!)?.)!37+#!7'+)&.(+8&!$#?$0$)$+#!

F$)?! 0+')&_+8$0@! )?&! 7'&&T$()$#/! JNAD#! .#>! JNABB! .'&! '&2'3$)&>! )+! )?&! A^5! 7'+)&.(+8&(L!

I+'&+%&'@!(7&2$,$2!$#?$0$)$+#!+,!A^5!7'+)&.(+8&!.2)$%$)*!%$.!($GON]8&>$.)&>!Q#+2Q>+F#!+,!

)?&!Cb5!GJ!(303#$)!G7#^@!$#>32&>!'&2'3$)8&#)!+,!JNABB!+#4*@!F?$2?!$#243>&>!)'.#(2'$7)$+#.4!

.2)$%.)$+#!+,!)?&!.2)$%.)+'!Ro&4Q!&)!.4L@!ABC^SL!E?&!'&2'3$)8&#)!+,!JNAD#!.#>!JNABB!>$'&2)4*!



!

! &8!

2+''&4.)&>!F$)?! )?&!&T)&#)!+,!2.).4*)$2!$#?$0$)$+#!F$)?!$#?$0$)$+#!+,! )?&!" n! .2)$%&!($)&!0&$#/!

(3,,$2$&#)! ,+'! '&2'3$)8&#)! Ro&4Q! &)! .4L@! ABC^SL! E?+(&! '&(34)(! (3//&()&>! )?.)! .! >&2'&.(&! $#!

2.). 4*)$2! .2)$%$)*! .44+()&'$2.44*! '&/34.)&(! )?&! .((+2$.)$+#! +,! )?&! AB5kA^5! VJ! F$)?! )?+(&!

.2)$%.)+'(L! E?&! 3#>&'4*$#/! 8&2?.#$(8! ,+'! '&2'3$)8&#)! 8.*! $#%+4%&!)?&!.223834.)$+#! +,!

(30()'.)&(@!>*#.8$2!7+())'.#(4.)$+#.4!8+>$,$2.)$+#(@!2+87&)$#/!0$#>$#/!7.')#&'(@!.#>!2+,.2)+'(!

$#! .!2+874&T!2&4434.'!&#%$'+#8&#)L![#2&! ,+'8&>! .4)&'#.)$%&@!?*0'$>!7'+)&.(+8&!2+874&T&(!

8$/?)!(&'%&!.(!7.')!+,!.!7'+)&2)$%&!2&4434.'!()'&((!'&(7+#(&!)+!$80.4.#2&>!7'+)&$#!?+8&+().($(!

37+#!7'+)&.(+8&!$#?$0$)$+#!RK,^$#3(N\NQSL!O+)&F+')?*@!)?&!(.8&!&,,&2)!+,!?*0'$>!7'+)&.(+8&!

,+'8.)$+#!37+#!7'+)&.(+8&!$#?$0$)$+#!$#&3$(/*@!F.(!#+)!+0(&'%&>!Ro&4Q!&)!.4L@!ABC^SL!
!

!
K,^$#3(N\NQ\(P-//,1'3(#-'3/ (-+(0.1#,*(2#-"3&/-43(%-42'3b3/\(

@03(&**,",-)&'(&%",F&"-#(ZNN!(-#(P5QSS[(-)("03(Q_!(2#-"3&/-43(,/(/- (+&#("0-$^0"("-(3,"03#(&%%3'3#&"3("03(

/$1/"#&"3("0#-$^02$"a(&''-I("03(2#-*$%",-)(-+("03(232",*3(+#&^43)"/(I,"0(&($),]$3(/3]$3)%3(1.(/3#F,)^(&/(

&(q/4&#"r(/,3F3a(03'2(#3',3+("03(Q_!(2#-"3&/-43(I03)(,"p/(/"$%A(1.(+-#(3b&42'3(/$1/"#&"3/("0&"(#3]$,#3(4-#3(

%-42'3b($)+-'*,)^(-#("03(&** ,",-)&'(&%",F&"-#(4,^0"(#3%#$,"("03(Q_!(2#-"3&/-43("-(/23%,+,%(,)"#&%3''$'&#(

'-%&",-)/\(

!

N\j\!!,)^'3 X2&#",%'3(3'3%"#-)(4,%#-/%-2.(
(

! N!%.'$&)*!+,!8+4&234.'!.((&804$&(!+,!>$,,&'&#)!(?.7&(@!($_&(!.#>!0$+2?&8$2.4!().)&(!2.#!

0&!()3>$&>!0*!($#/4&]7.')$24&!&4&2)'+#!8$2'+(2+7*!R($#/4&]7.')$24&!XISL!E?&!/&#&'.4!$>&.!0&?$#>!

($#/4&]7.')$24&!XI!$(!)?.)!,+'!)?&!(.874&(!)?.)!2+#).$#!$(+4.)&>!2+874&T&(!F$)?!8.#*!$>&#)$2.4!

($#/4&!7.')$24&(!7'&(&#)!+#!.#!XI!/'$>@!8.#*!%$&F(!+,!)?&!(.8&!8+4&234&!2.#!0&!+0).$#&>!.#>!

,'+8! )?+(&!%$&F(! . ! i6! ()'32)3'& !+,! )?&!8+4&234&!2.#!0&!2.4234.)&>L!H#! /&#&'.4@! )?&! ($#/4&]



!

! &7!

7.')$24&!.77'+.2?!$(!F$>&4*!.774$2.04&!)+!?+8+/&#+3(!7'&7.'.)$+#(!+,!($#/4&!7.')$24&(!F$)?!.#*!

(*88&)'*!.#>!8+4&234.'!8.((&(!$#!)?&!'.#/&!+,!BLBn]CBB!I6.!R['4+%.!m!5.$0$4@!ABCCSL!!

! E?&! ($874&()! 8&)?+>! ,+'! &T.8$#$#/! .! (+43)$+#! +,! $(+4.)&>! 7.')$24&(! (32?! .(!

8.2'+8+4&234.'! 2+874&T&(! $(! #&/.)$%&! ().$#$#/@! $#! F?$2?! .! >'+74&)! +,!.! (3(7&#($+#!+,! )?&!

7.')$24&(!$(!(7'&.>!+#!. !(377+')!,$48!,$T&>!)+!.#!XI!/'$>!.#>!)?&#!&80&>>&>!$#!.!?&.%*!8&).4!

(.4)!(+43)$+#@!)*7$2.44*!3'.#*4!.2&).)&@!04+))&>!)+!.!)?$#!,$48!.#>!.44+F&>!)+!>'*!RK,^$#3(N\NT[\!

E?&!8&)?+>!$(!2.44&>!#&/.)$%&!().$#$#/!0&2.3(&!)?&!8.2'+8+4&234.'!(?.7&!$(!(&&#!0*!&T243($+#!

'. )?&'!)?.#!0$#>$#/!+,!)?&!&4&2)'+#!>&#(&!().$#!R[?$!&)!.4L@!ABBhSL!E?&!.>%.#)./&!+,!#&/.)$%&!

().$#$#/! $(! ($874&! .#>! P3$2Q!(.874&! 7'&7.'.)$+#! 03)!)?&! >$(.>%.#)./&! $(! )?.)! )?&! ,'./$4&!

.((&804$&(!2.#!2+44.7(&!+'!>$($#)&/'.)&!>3'$#/!().$#$#/!.#>!>'*$#/L!H#!/&#&'.4@!3#>&'!)?&!(.874&!

7'&7.'.)$+#!2+#>$)$+#(!)?&!i6!()'32)3'&!8$/?)!0&2+8&!,4.))&#&>!)+!.!/'&.)&'!+'!4&((&'!>&/'&&@!

.#>!)?&!().$#!8.*!#+)!2+%&'!)?&!&#)$'&!8+4&234&!'&(34)$#/!$#!)?&!>$()+')&>!+'!2+874&)&4*!8$(($#/!

7.')(!+,!)?&!()'32)3'&!$#!)?&!$8./&!>.).!R['4+%.!m!5.$0$4@!ABCCSL!!

!

!

!

!
K,^$#3(N\NT\(83^&",F3(/"&,)(/&42'3(2#32&#&",-)\(

!%034&",%(F,3I(-+(/&42'3(*32-/,",-)a(/"&,),)^(&)*(*#.,)^(I,"0(&)(3b&42'3()3^&",F3(/"&,)(,4&^3\ (@&A3)(

+#-4(Z9#'-F&(c(!&,1,'a(QSNN[(

(

! N!(&2+#>!7+F&',34!($#/4&]7.')$24&!XI!)&2?#$P3&@!)?.)!>+&(#l)!(3,,&'!)?&!>$(.>%.#)./&(!

+,!#&/.)$%&!().$#!XI!$(!($#/4&]7.')$24&!2'*+]&4&2)'+#!8$2'+(2+7*!R2'*+]XIS L!H87+').#)4*@!2'*+]

XI!$(!.#!&T)'&8&4*!3(&,34!.#>!2+874&8&#).'*!8&)?+>!$#!)?&!,$&4>!+,!()'32)3'.4!0$+4+/*!0&2.3(&!

$)!&#.04&(!%$(3.4$_.)$+#!+,!8+4&234.'!.((&804$&(!F?$2?!.'&!+,)&#!)++!4.'/&!.#>!,4&T$04&!)+!0&!

.8&#.04&!)+!f]'.*!2'*().44+/'.7?*!+'!#324&.'!8./#&)$2!'&(+#.#2&!ROIGS!R9.$!&)!.4L@!ABCnSL!!

! H#!)?$(!)&2?#$P3&@!)?&!(7&2$8&#(!2+#($()!+,! '.#>+84*!>$(7&'(&>@!3#().$#&>!0$+4+/$2.4!

8.2'+8+4&234&(!&80&>>&>!$#!.!)?$#!,$48!+,!#+#]2'*().44$#&@!%$)'&+3(!$2&!R.8 +'7?+3(!(+4$>!,+'8!



!

! &N!

+,!F.)&'S@!)?3(!7'&(&'%$#/!)?&!()'32)3'&!+,!8.2'+8+4&234&(!$#!.!#&.' ]#.)$%&!().)&!RN/.'>!&)!.4L@!

ABChSL!E?&!0.($2!)&2?#$P3&!,+'!)?&!(.874&!7'&7.'.)$+#!$#!2'*+]XI !$#%+4%&(!.#!.77.'.)3(!)?.)!

743#/&(!)?&!XI!/'$>! +#!F?$2?!)?&!(7&2$8&#!$(!(3(7&#>&>!F$)?$#!.!)?$#!F.)&'!4.*&'!$#)+!4$P3$>!

&)?.#&@!)?&!XI!/'$> !$(!?&4>!.)!)?&!)$7!+,!)F&&_&'(@!F?$2?!.'&!$#!)3'#!8+3#)&>!+#!.!'+>!)?.)!$(!

?&4>!$#!.!7+($)$+#!)+!,.44!3#>&'!/'.%$)*L!E?&!)?$2Q#&((!+,!)?&!F.)&'!4.*&'!$(!2+#)'+44&>!0*!04+))$#/!

F$)?!. !,$4)&'!7.7&'L!N(!)?&!'+>!$(!'&4&.(&>@!)?&!/'$>!$(!'.7$>4*!743#/&>!$#)+!.!0.)?!+,!4$P3$>!&)?.#&!

.)! .0+3)!]CDB¡V! 2++4&>! 0*!4$P3$>! #$)'+/&#!RK,^$#3( N\NgSL![F$#/! )+! )?&! '.7$>! >&2'&.(&!$#!

)&87&'.)3'&@!)?&!F.)&'!)3'#(!$#)+!%$)'&+3(!$2&!.#>@!$#!)?&!7&',&2)!2.(&@!)?&!,+'8.)$+#!+,!2'*().4(!

.#>!2+#(&P3&#)4*!)?&!>$('37)$+#!+,!)?&!8+4&234&(!$(!.%+$>&>!R1'.#Q@!ABBASL!!

!
K,^$#3(N\Ng\(6#.-X<?(/&42'3(2#32&#&",-)\ (

!%034&",%(-+(2'$)^3(+#33B,)^(&)*(-+(&(F,"#,+,3*('&.3#a(&)*(&)(3b&42'3(%#.-X<? (,4&^3\(@&A3)(+#-4!R9#'-F&(

c(!&,1,'a(QSNN[((

!

! [#2&! )?&! 2'*+! /'$>(! +,! .! (7&2$8&#! +,! $#)&'&()! .'&! 7'&7.'&>@!)'.#(8$(($+#! &4&2)'+#!

8$2'+/'.7?* !$8./&(!+,!.!4.'/&!#380&'!+,!7.')$24&(!RCBBBBB]CBBBBBBBS!.'&!'&2+'>&>!.)!.! %&'*!

4+F! >+(&! )+! 8$#$8$_&!)?&!'.>$.)$+#! >.8./&L! o$)?! )?&! $#)'+>32)$+#! +,! v>$'&2)w! &4&2)'+#]

>&)&2)$+#!2.8&'.!)&2?#+4+/*!)?.)!2.#!v2+3#)w!&4&2)'+#(!F$)?+3)!)?$2Q!(2$#)$44.)+'!4.*&'(@!)?&!

&4&2)'+#! &T7+(3'&! 3(&>! )+!'&2+'>! ?$/?]'&(+43)$+#! $8./&(! $(! ,'.2)$+#.)&>! $#)+! AB! +'! 8+'&!

(&P3&#)$.4!(30&T7+(3'&(@! 2.44&>! 8+%$&! ,'.8&(L! E?&! $87'+%&>! ($/#.4])+]#+$(&! '.)$+! R5OGS!

7'+%$>&>!0*!)?$(!)*7&!+,!2.8&'.!$(! (3,,$2$&#)!)+! .44+F!F?+4&!,'.8&(@!+'!&%&#!(8.44!7.')(!+,!

F?+4&!,'.8&(@!)+!0&!.4$/#&>!F$)?!+#&!.#+)?&'!$#!+'>&'!)+!7'+>32&!,$#.4!$8./&(L!1+'!+0).$#$#/!.!

i6!8+>&4!,'+8!)?&!8$2'+/'.7?(!)?.)!'&7'&(&#)!7'+U&2)$+#!$8./&(@!)?&!7.')$24&!$8./&( !&T)'.2)&>!

,'+8! )?&(&!8$2'+/'.7?( !83()! 0&! .4$/#&>! )'.#(4.)$+#.44*! .#>! .(($/#&>!)+!)?'&&!X34&'! .#/4&(!

R2+''&(7+#>$#/! )+! )?&$'!i6! +'$&#).)$+#(!F$)?! '&(7&2)! )+!+#&! .#+)?&'SL! I+'&+%&'@!(*()&8.)$2!



!

! &P!

+7)$2.4!&''+'( @!(32?!.(!(7?&'$2.4!.0&''.)$+#@!>&,+23($#/!.#>!.()$/8.)$(8!83()!0&!P3.#)$,$&>!.#>!

2+''&2)&>!$#!)?&!,$#.4!'&2+#()'32)$+#!RN/.'>!&)!.4L@!ABChSL!

!

N\_\!5,4 (-+("0,/("03/,/(
(

! J'+)&+4*)$2!.2)$%$)*!+,!)?&!AB5!7'+)&.(+8&!2+'&!7.')$24&!$(!'&/34.)&>!0*!.2)$%.)+'(!)?.)!

/+%&'#!(30()'.)&!8+%&8&#)!$#)+!.#>!+3)!+,!)?&!2.).4*)$2!2?.80&'L!E?&!0&()]Q#+F#!.2)$%.)+'!$(!

)?&!Cb5!GJ!F?$2?!0$#>(!)?&!AB5!VJ!)+!,+'8!)?&!A^5!7'+)&.(+8&L!EF+!+)?&'!7'+)&$#!,.8$4$&(!

$#!8.88.4( @!)?&!CC5! .#>!JNABB@!?.%&!.4(+!0&&#! (?+F#! )+!0$#>! .#>! .2)$%.)&! )?&!AB5!VJL!

M+F&%&'@!)?&!Cb5!GJ!.#>!)?&!CC5kJNABB!2.#!($834).#&+3(4*!0$#>!)+!)?&!(.8&!AB5!VJ!.#>!

,+'8!.!2+874&T!2.44&>!?*0'$>!7'+)&.(+8&L!o?$4&!)?&!()'32)3'&!.#>!,3#2)$+#!+,!)?&!8.88.4$.#!

AB5! 2+'&! 7.')$24&! .#>! A^5! 7'+)&.(+8&! ?+4+&#_*8&! .'&! F&44! 2?.'.2)&'$_&>! R"##+@! ABBA@!

M.(&40.2?@!ABCjS@!()'32)3'.4!.#>!,3#2)$+#.4!$#($/?)(!$#)+!)?&!?*0'$>!7'+)&.(+8&!2+874&T&(!.'&!

%&'*!+0(23'&L!E?3(@! )?&! .$8!+,! )?$(! )?&($(!$(! )+!7&',+'8! )?&! .#.4*($(!+,! ?*0'$>!7'+)&.(+8&!

2+874&T&(!$#!+'>&'!)+!/.$#!$#($/?)(!$#)+!)?&!()'32)3'.4!.#>!,3#2)$+#.4!$#,+'8.)$+#!.0+3)!)?&(&!

7'+)&.(+8&!2+874&T&(L!!

! 63'$#/! )?$(! )?&($(@!?*0'$>!7'+)&.(+8&!2+874&T&(!F&'&!+0).$#&>!0*! )F+! .77'+.2?&(L!

E?&! ,$'()! .77'+.2?!F.(! . !73'$,$2.)$+#!+,!#.)$%&!?*0'$>!7'+)&.(+8&!2+874&T&(! ,'+8!0+%$#&!

)&()&(@!.#>!)?&!(&2+#>!F.(!. !73'$,$2.)$+#!+,!$#>32&>!?*0'$>!7'+)&.(+8&!2+874&T&(!,'+8!H1O]#!

)'&.)&>!?38.#!'&2).4!2.'2$#+8.!RG:[S!2&44(L!1+44+F$#/!73'$,$2.)$+#@!)?&!#&/.)$%&!().$#!EXI!

F.(!3(&>!)+!%&'$,*!)?&!73'$)*!+,!7'+)&.(+8&!(.874&(!.#>!)+!&%.43.)&!)?&! '&4.)$%&!.8+3#)!+,!

?*0'$>! 7'+)&.(+8&! 2+874&T&(! $#! )?&! +%&'.44! 7'+)&.(+8&! 7+734.)$+#! .,)&'! )?&! 73'$,$2.)$+#L!

5.874&(! )?.)!2+#).$#&>! )?&!?$/?&()! .8+3#)!+,!?*0'$>!7'+)&.(+8&!2+874&T&(!F&'&!3(&>! ,+'!

()'32)3'.4! .#.4*($(! 0*! ($#/4&]7.')$24&! 2'*+]XI ! $#! +'>&'! )+! +0).$#! .! i6! 8+>&4! +,! ?*0'$>!

7'+)&.(+8&! 2+874&T&(L!13')?&'8+'&@! 73'$,$&>! 7'+)&.(+8&! 2+874&T&(! F&'&! ,3#2)$+#.44*!

2?.'.2)&'$_&>!0*!.#!$#&3$(/*!>&/'.>.)$+#!.((.*!F$)?!)?&!7+4*"0 !(30()'.)&L!E?&!.#.4*($(!+,!)?&!

/&#&'.)&>!7.))&'#!+,!7&7)$>&(!F.(!7&',+'8&>!$#!+'>&'!)+!$#%&()$/.)&!)?&!24&.%./&!(7&2$,$2$)$&(!

+,!>$,,&'&#)!?*0'$>!7'+)&.(+8&!2+874&T&(L!

!

!

!

!

!

!



!

! &I!

Q\!?&"3#,&'/(&)*(43"0-*/ (

(
Q\N\!?&"3#,&'/(

(
ALCLCL! 5).#>.'>!2?&8$2.4(!

(
N2&)$2! .2$>! R9:;& <)%'$+!"- S@! .2&)+#$)'$4&! RNVOS! R6$0'!& ="1/$+)S@! . 2'*4.8$>&! R;*() S@!

.>&#+($#&! nl])'$7?+(7?.)&! >$(+>$38! (.4)! RNEJS! R;*() S@! ./.'! R 6$0'!& ="1/$+) S@! .88+#$38!

7&'(34,.)&! RNJ5S! R6$0'!& ="1/$+)S@!0$(RA]?*>'+T*&)?*4S.8$#+)'$(R?*>'+T*8&)?*4S8&)?.#&!

R9$(E'$(S!R6$0'!&="1/$+)S@!0&).]2*24+>&T)'$#!R6$0'!&="1/$+)S@!0+%$#&!(&'38!.4038$#!R95NS!

R6$0'!&="1/$+)S@!2.7_$8$#!RQ$#>4*!7'+%$>&>!0*!5&)?!IL!V+?&#@!6&7.')8&#)!+,!V?&8$()'*!.#>!

9$+2?&8$()'*@! "#$%&'($)*! +,!V.4$,+'#$.! 5.#! 6$&/+@! W.! W+44.@! V.4$,+'#$.@! "5NS@! >$8&)?*4!

(34,+T$>&! R6I5[S ! R6$0'!& ="1/$+)S@! >$)?'$+)?'&$)+4! R6EES! R6$0'!& ="1/$+)S@! &)?.#+4! R9:;&

<)%'$+!"-S@!/4*2&'+4!R6$0'!&="1/$+)S@!$(+7'+7.#+4!>9:;&<)%'$+!" -S@!Q.#.8*2$#!R:8S!R6$0'!&

="1/$+)S@!Z]/43).)?$+#&! '&>32&>! R=5MS! R;*() S@! 8./#&($38! 2?4+'$>&! R6$0'!& ="1/$+)S@!

8./#&($38! (34,.)&! R6$0'!& ="1/$+)S@! I=CiA ( Z=?@ABCD[a(+')?+]7?+(7?+'$2! .2$>! RE%/+FS@!

7?&#*48&)?*4(34,+#*4! ,43+'$>&! RJI51S@!7?+(7?+'R&#+4S7*'3%$2! .2$>!8+#+7+).(($38! (.4)!

RJXJS!R6$0'!&="1/$+)S@!7+4*&)?*4&#&!/4*2+4!RJX=S!R6$0'!&="1/$+)S@!7+).(($38!2?4+'$>&!R6$0'!&

="1/$+)S@((+>$38!.2&).)&!RO.[N2S!R6$0'!&="1/$+)S!(+>$38!2?4+'$>&!R6$0'!&="1/$+)S@!(+>$38!

>+>&2*4! (34,.)&!R565S!R6$0'!& ="1/$+)S@!5)&'$4&! I+#+! {! RE *"%+2"!/& 7$*"*0,& -%/3$+%@! HIJS(

(32'+(&! R6$0'!& ="1/$+)S@!O@O@Ol@Ol])&)'.8&)?*4&)?.#&]C@A]>$.8$#&! REXIX6S! R5$/8.!

N4>'$2?S@! )'$,43+'+.2&)$2! .2$>! RE1NS! R6$0'!& ="1/$+)S@! )'$(]R?*>'+T*8&)?*4S].8$#+]8&)?.#&!

RE'$(S!R6$0'!&="1/$+)S@!EF&&#!AB!R6$0'!&="1/$+)SL!!

!

ALCLAL! 5).$#(!.#>!'&./&#)(!
(
N8$>+!04.2Q!R6$0'!&="1/$+)S@!0'+87?&#+4!043&!R6$0'!&="1/$+)S@!V++8.(($&!9'$44$.#)!943&!=]

AnB!RV99!=]AnBS!RG"2F!S@!J'+)&$#!N((.*!6*&!G&./&#)!V+#2&#)'.)&!nT!R9$+]G.>SL!

!

ALCLiL! 5).#>.'>( @!&#_*8&(!.#>!2+88&'2$.4!Q$)(!!
(
J./&G34&'!7'&().$#&>!7'+)&$#!4.>>&'!CDB!Q6.!R4)%/'*&6+$%#($H$+S@!J./&G34&'!3#().$#&>!7'+)&$#!

4.>>&'! ABB! Q6.! R4)%/'*& 6+$%#($H$+S@! J'&2$($+#! 743(! 7'+)&$#! ().#>.'>(! AnB! Q6.! RB$*;!1 S@!

0&#_+#.(&!#324&.(&!R6$0'!& ="1/$+)S@(7*'3%.)&! Q$#.(&! )*7&! HHH! ,'+8! '.00$)! 83(24&! R6$0'!&

="1/$+)S@!I$#$JXT! Q$)! RI+4&234.'! 0$+4+/*! (&'%$2&@! HIJS@!$5E! 5.874&! J'&7.'.)$+#! Q$)!

R?/%*'$+-SL!



!

! &E!

(

ALCLhL! @-+)%/$+)$!&+*"$&()'.$#(@!2&44!4$#&(!.#>!&T7'&(($+#!74.(8$>(!
(
9ZAC!R6XiS!R9!1a!+87E!/.4!>28!4+#!?(>59R'9 a89 aS!|!R6Xi!}4.2H!4.2"Kn]Ej7Bj!$#>C!(.8j!

#$#n~S!}8.49g~: ]CAR|5@!C#3$(/*0%#Se!()'.$#!3(&>!,+'!)?&!+%&'&T7'&(($+#!+,!7'+)&$#(L!6Xi!4*(+/&#!

2+#).$#(! Ej! 7+4*8&'.(&! 3#>&'! )?&! 2+#)'+4! +,! .#! $#>32$04&! 7'+8+)&'!"!+I9J L! E?$(! ()'.$#! $(!

>&,$2$&#)!+,!"*#!.#>!*'. 8(!7'+)&.(&(!.#>!$(!)?&'&,+'&!(3$).04&!,+'!&T7'&(($+#!+,!#+#])+T$2!/&#&(L!

!

6Mn! ! R(37Xhh! •4.2"C^b! R€DB! 4.2-S! •ICnS! ?(>GCj! '&2NC! &#>NC! /*'Nb^! )?$C! '&4NC@!

C#3$(/*0%#Se!()'.$#!3(&>!,+'!)?&!.874$,$2.)$+#!+,!. !74.(8$>!6ON!0&2.3(&!+,!)?&!>&4&)$+#!+,!)?&!

%#1=K&R&#>+#324&.(&!HS!F?$2?!7'&%&#)(!)?&!3#(7&2$,$2!6ON!>&/'.>.)$+#L!

!

G:[ !RNEVV!VGZ]Anjj@!=4<< ' S!a!.!7++'4*!>$,,&'&#)$.)&>!2+4+#!2.'2$#+8.!2&44!4$#&L!G:[!

2&44(!2+#).$#!F$4>])*7&!7ni!03)!4.2Q!&#>+/&#+3(!?38.#!)?*'+$>!'&2&7)+'!#324&.'!'&2&7)+'!R?]

EG0&).CSL!!

!

76X5ECn!RC#3$(/*0%#S!a!.!/ .)&F.* ].>.7)&>!>&()$#.)$+#!%&2)+'!)?.)!.44+F(!7'+>32)$+#!+,!#.)$%&@!

O])&'8$#.4! /43).)?$+#&]5])'.#(,&'.(&! R=5ES! ).//&>! '&2+80$#.#)! 7'+)&$#(L! E?&! %&2)+'! .4(+!

2+#).$#(!.! Ej!7'+8+)&'!,+'!?$/?]4&%&4@!Ej!GON!7+4*8&'.(&!'&/34.)&>!&T7'&(($+#!+,!)?&!/&#&!

+,!$#)&'&()!.#>!)F+! '&2+80$#.#)!($)&(@!!((; C!.#>!!((GA@!>+F#()'&.8!+,!)?&!Ej!7'+8+)&'! ,+'!

'&2+80$#.#)!24+#$#/!+,!)?&!/&#&!+,!$#)&'&()L!

!

ALCLnL! V?'+8.)+/'.7?*!2+438#(!.#>!8./#&)$2!0&.>( !
(
=5E'.7 ( !11!n!8Z !RL@&M%!"()+!/%&N$H%&6+$%#+%-S@!537&'>&T( !jn!C^k^B!RL@&M%!"()+!/%&N$H%&

6+$%#+%-S@! 537&'>&T! jnl! H#2'&.(&! iLAkiBB! RL@& M%!"()+!/%& N$H%&6+$%#+%-S@! I./#&=5E( !

=43).)?$+#&!J.')$24&(!R?/*'%0! S@!5&7]J.Q!VCD!2+438#(!R:!(%/- SL!

!

ALCL^L! 9.2)&'$.4!.#>!2&44!234)3'&!8&>$.!
!

?3*,$4 ( 6-42-)3)" (

N3)+$#>32)$+#!8&>$38! -t ! 8&>$38! RCB! /kZ! )'*7)+#&@! n!/kZ! *&.()!

&T)'.2)S!

J! RAn!88+4kZ!ROMhSA5[ h@! CBB!88+4kZ!

:M AJ[ h@!CBB!88+4kZ!O.AMJ[ hS!



!

! &:!

nBnA! RBLny!R%k%S! /4*2&'+4@! BLBny!RFk%S!

/432+(&@!BLAy!RFk%S!! ]4.2)+(&S!

C!88+4kZ!I/5[ h!

BLBn!8/kZ !:8 !

Z*(+/&#*! 0'+)?! RZ9S! 4$P3$>! .#>! (+4$>!

8&>$38!RE*"%+2"!/&7$*"*0,&-%/3$+%5&CE?S!

!

n!/kZ!*&.()!&T)'.2)!

CB!/kZ!)'*7)+#&!

CB!/kZ!O.V4!

BLBn!8/k8 Z!:8 !!

Rg!Cn!/kZ!./.'!,+'! (+4$>!Z9!8&>$38S!!

537&'! +7)$8.4! 0'+)?! R5[VS!RE*"%+2"!/&

7$*"*0,&-%/3$+%5&CE?S!

!

n!/kZ!*&.()!&T)'.2)!

AB!/kZ!)'*7)+#&!

CB!88+4kZ!O.V4!

ALn!88+4kZ!:V4 !

CB!88+4kZ!I/V4 A!

CB!88+4kZ!I/5[ h!

AB!88+4kZ!/432+(&L!

V&44! 234)3'&! 8&>$38! ,+'! ?38.#!'&2).4!

2.'2$#+8.!RG:[S!2&44(!

!

GJIH!8&>$38!RL$7+*S!

Cy!R%k%S!7&#$2$44$#]()'&7)+8*2$#!

CBy!R%k%S!1V5!

A!88+4kZ!Z]/43).8$#&!

BLny!R%k%S!#+#&((&#)$.4!.8$#+!.2$>(!

C!8+4kZ!(+>$38!7*'3%.)&L!

!

ALCLjL! 93,,&'( !
(

L$++3#( 6-4 2-)3)" (

=5M!0$#>$#/!03,,&'!R=99S! CTJ95!!

CB!88+4kZ!I/V4 A!

C!88+4kZ!6EE!

=5E!&43)$+#!03,,&'!R=X9S! CTJ95!!

C!88+4kZ!6EE!

CB!88+4kZ!=5M@!7M!jLi!

5$_&! XT243($+#! V?'+8.)+/'.7?*! 03,,&'!

R5XV9S!

An!8 8+4kZ!9$(E'$(!

nB!88+4kZ!:V4!



!

! 80!

n!88+4kZ!I/V4 A!

C!88+4kZ!6EE!

CBy!R%k%S!/4*2&'+4!

CBT!o+'Q$#/!03,,&'!RCBT!o9 S! An!88+4kZ!9$(E'$(!

nB!88+4kZ!:V4 !

n!88+4kZ!I/V4 A!

565 ]JN=X!'3##$#/!03,,&'!RCBTS! iBy !RFk%S!E'$(!0.(&!

ChLhy!RFk%S!/4*2$#&!

Cy!RFk%S!565!

565 ]JN=X!'&(+4%$#/!/&4! ijn !88+4kZ!E'$(]MV4!7M!DLD!

BLCy!RFk%S!565!

CAy!RFk%S!.2'*4.8$>&k0$(.2'*4.8$>&!ijLneC!

BLBny!RFk%S!NJ5!

BLCy!R%k%S!EXIX6 (

565 ]JN=X!().2Q$#/!/&4!! CAn!88+4kZ!E'$(]MV4!7M!^LD!

BLCy!RFk%S!565!

hLny!RFk%S!.2'*4.8$>&k0$(.2'*4.8$>&!ijLneC!

BLBny!RFk%S!NJ5!

BLCy!R%k%S!EXIX6!

565!(.874&!03,,&'!RnTS( AnB!88+4kZ!E'$(]MV4!7M!^LD!

CBy!RFk%S!565!

nBy!RFk%S!/4*2&'+4!

BLn!8+4kZ!6EE!

BLAny!RFk%S!0'+87?&#+4!043&(

5.,&!943&!/&4!().$#! DLny!RFk%S!V++8.(($&!9'$44$.#)!943&!=]AnB!

^L^y!R%k%S!X)[M!

hy !R%k%S!+')?+]7?+(7?+'$2!.2$>!

BLnny!RFk%S!0&).]2*24+>&T)'$#(

6&().$#!03,,&'! Any!R%k%S!$(+7'+7.#+4&!

CBy!R%k%S!.2&)$2!.2$>!

N8$>+!04.2Q!(+43)$+#! BLCy!RFk%S!.8$>+04.2Q!

CBy!R%k%S!.2&)$2!.2$>(

!

!



!

! 8$!

ALCLDL! 5+,)F.'&!!
(

!-+"I&#3 ( !-$#%3(

V+F! ?))7(ekkFFFL2+F]&8L>&k!

2'*+57.'2 ! J3#U.#$!&)!.4L@!ABCj!

XJ" ! G@C&

=.3)+8.)2? ! ?))7ekkFFFL8'2]480L2.8L.2L3QkQ_?.#/k!

/VE1 ! -?.#/@!ABC^!

XINOA ! E.#/!&)!.4L@!ABBj!

I+)$+#V+'A! -?&#/@!ABCj!

GXZH[O! -$%.#+%@!ABCD!

5&'$.4!XI! I.()'+#.'>&@!ABBn!

"V51!V?$8&'. ! J&))&'(&#!&)!.4L@!ABCh!

!

ALCLbL! XP3$78&#)!!
(
•:EN! J3'&! R=X! M&.4)?2.'&! Z$,&! 52$&#2&(S@!9$+J?+)+8&)&'! 743(!R%..%#1*/HS@! 2?&&(&24+)?!

R;%0%#+,& O!(2/!"-S@! V?&8$6+2! IJ! H8./$#/! 5*()&8! RB$*8;!1 S@! 6GABC]bn@! >&%$2&! ,+'!

8&.(3'$#/!(32'+(&!2+#2&#)'.)$+#!RP;I66 S@!65 ]CC!1f!g!57&2)'+7?+)+8&)&'!RQ%O*3$AS@!XI6!

I$4$7+'&( !N8$2+#( !"4)'. ]BLn!V&#)'$,3/.4!1$4)&'!3#$)(!RG$-)%/&6+$%#($H$+S@!X77&#>+',( !nhAh!

I$2'+2&#)'$,3/&!R%..%#1*/HS@!1XH!E&2#.$!=A!AB!RG@CS@!1XH!E$).#!:'$+(!RG@CS@!='.>$&#)!8.()&'!

CBD! RB$*+*'. S@! MNN:X!6VCB@! H#,+'(! ME! E'$74&! 5).2Q! H#230.)+'! R='%/$+!#& "!7*/!(*/,&

4/!1$#0S@!Z&$2.!XI!=J!/'$>!743#/&'!RN%$+!&E$+/*-,-(%'-S@!8./#&)$2!()$''&'!RCP=' &:@;P@S@!!

8$'.24+)?! RE%/+F& E$"$.*/%S@! #$)'+2&4434+(&! 8&80'.#&! R='%/-)!' S@! [7)$8.! fX ]bB!

"4)'.2&#)'$,3/&@! '+)+'(!hnE$@!jBE$! .#>!5o^BE$!RB%+F'!#&<*2"(%/S@!J+F&'J.2!9.($2!J+F&'!

53774*!RB$*8;!1 S@!{3.#)$,+$4' !G! iLnkC! R@"%+(/*#& E$+/*-+*.,& 6+$%#+-S@!GVE0.($2@!'+).)$#/!

74.),+'8! RQ%#"%,S@! 5V6! BBn! 573))&'! V+.)&'! %&'! CLh! RB!"84%+S@! 5$/8.! h ]C^:n! 2&#)'$,3/&!

R6+$R2$.S@! 54$>&]N]Z*_&'! IHOH! 6$.4*($(! "#$)(! R4)%/'* &6+$%#($H$+S@! 5+'%.44! ZtOf! ^BBB!

2&#)'$,3/&@!'+)+'(!1b]^TCBBB!ZXf@!1AB]CATnB!ZXf#!R4)%/'*&6+$%#($H$+S@!5+'%.44!GV!CA9Jg!

V&#)'$,3/&@!'+)+'!M!]CA!BBB!R4)%/'*&6+$%#($H$+S@!57$'.8$T!n@!5o^B!)30&(!R6%(*#S@!(*'$#/&!.#>!

#&&>4&! RBB/!2#SBQS@! F.)&'0.)?! R4)%/'*& 6+$%#($H$+S@! o?.)8.##! #'L! C! ,$4)&'! 7.7&'! R6$0'!&

="1/$+)S@!E?&'8+I$T&'!V!R%..%#1*/HS@!-&0. ( !57$#!6&(.4)$#/!2+438#(@!j:!IoV[@!BLn !8Z!

R4)%/'*&6+$%#($H$+S@!h]Cny!V'$)&'$+#!E=f!5).$#],'&&!J'&2.()!/&4!RB$*8;!1 S@!b^]R>&&7S]F&44]

74.)&!RB$*+*'.!/% SL!

!



!

! 8&!

Q\Q\!?3"0-*/ (
(

ALALCL! 9$+2?&8$2.4!8&)?+>(!
(

ALALCLCL! 5+>$38!>+>&2*4!(34,.)&!7+4*.2'*4.8$>&!/&4!&4&2)'+7?+'&($(!R565]!!!!!!!
JN=XS!

!
! 565 ]JN=X!$(!.#!&4&2)'+7?+'&)$2!)&2?#$P3&!3(&>!,+'!7'+)&$#!(&7.'.)$+#L!H#!565]JN=X@!

)?&!&4&2)'+7?+'&)$2!8+0$4$)*!+,!.!($#/4&!Q$#>!+,!7'+)&$#!$(!+#4*!.,,&2)&>!0*!$)(!8+4&234.'!8.((!

$#!)?&!7+'+3(!7+4*.2'*4.8$>&!/&4L!E?&!2+''&4.)$+#!+,!&4&2)'+7?+'&)$2!8+0$4$)*!F$)?!.!7'+)&$#l(!

8+4&234.'!8.((!$(!.2?$&%&>!>3&!)+!)?&!3(&!+,!>$(2+#)$#3+3(!03,,&'!(*()&8(!F?&'&!)?&!(.874&!

.#>!/&4!'3##$#/!03,,&'(!>$,,&'!$#!2+87+($)$+#!RE'$(]MV4kE'$(]/4*2$#&S!.#>!7M!R^LDkDLDS!.#>!.4(+!

>3&! )+! )?&!3(&!+,!>&)&'/&#)! (+>$38!>+>&2*4! (34,.)&!R565S! .#>! '&>32$#/! ./&#)(! )+!>&#.)3'&!

7'+)&$#(L!565!0$#>(!()'+#/4*!)+!7'+)&$#(!.)!.#!.77'+T$8.)&!'.)$+!+,!+#&!565!8+4&234&!7&'!)F+!

.8$#+!.2$>!'&($>3&(L!E?&'&,+'&@!)?&!#&/.)$%&!2?.'/&k3#$)!8.((!'.)$+!F?&#!565!$(!0+3#>!)+!)?&!

7+4*7&7)$>&!2?.$#!$(!($8$4.'!,+'!.44!7'+)&$#(L!!

! H#!)?$(!)?&($(@!565]JN=X!F.(!3(&>!)+!>&)&'8$#&!)?&!73'$)*!+,!7'+)&$#!(.874&(L!5.874&(!

,+'!565 ]JN=X! F&'&!7'&7.'&>!0*!8$T$#/!)?&!7'+)&$#!(.874&!F$)?!.77'+7'$.)&!%+438&!+,!nT!

565!(.874&!03,,&'!.#>!>&#.)3'.)&>!.)!bn¡V!,+'!n!8$#3)&(L!530(&P3&#)4*@!(.874&(!F&'&!4+.>&>!

&$)?&'!+#)+!.!h]Cny!7'&2.()!/&4!RV'$)&'$+#!E=f!5).$#],'&&!J'&2.()!/&4@!B$*8;!1 S!+'!+#)+!.!(&4,]

2.()!7+4*.2'*4.8$>&!/&4!7'&7.'&>!3($#/!.2'*4.8$>&k0$(.2'*4.8$>&!ijLneC@!EXIX6@!NJ5@!E'$(]

MV4!03,,&'!.#>!565L!E?&!(&4,]2.()!/&4!?.(!)F+!7?.(&(e!hLny!RFk%S!().2Q$#/!/&4!.#>!CAy!RFk%S!

'&(+4%$#/! /&4L! E?&! ().2Q$#/! /&4! 2+#2&#)'.)&(! )?&! 7'+)&$#! 8+4&234&(! F?$4&! )?&! '&(+4%$#/! /&4!

(&7.'.)&(! )?&! 7'+)&$#(!+#! )?&! 0.($(! +,! 8+4&234.'!8.(( L! E?&! 8.'Q&'(! 3(&>! F&'&! J./&G34&'!

7'&().$#&>!7'+)&$#!4.>>&'!RCDB!Q6.S!,+'!(&4,]2.()! /&4!.#>!J./&G34&'!3#().$#&>!7'+)&$#!4.>>&'!

ABB! Q6.! ,+'! 7'&2.()! /&4L! 565! '3##$#/! 03,,&'! RCTS!F.(! .>>&>! )+! 0+)?! .#+>&! .#>! 2.)?+>&!

2?.80&'L!E?&! 7'&]2.()! /&4! F.(! ' 3##$#/! .)! ABB! K! ,+'! hB! 8$#3)&(!.#>! )?&! (&4,]2.()! /&4!F.( !

' 3##$#/!.)!CDBK!,+'!jn!8$#3)&(!3($#/!)?&!J+F&'J.2!9.($2!J+F&'!53774*!RB$*8;!1 SL!E?&!/&4(!

F&'&!().$#&>!$#!5.,&!943&!/&4!().$#!+#!.!(?.Q&'!,+'!A!?+3'(!.#>!>&().$#&>!0*!I$4$J+'&!F.)&'!

3#)$4!)?&!0.2Q/'+3#>!F.(!04.#QL!N,)&'!>&().$#$#/@!)?&!/&4(!F&'&!$8./&>!$#!.!V?&8$6+2!IJ!

H8./$#/!5*()&8!RB$*8;!1 SL!!

!

ALALCLAL! 6&)&2)$+#!+,!7'+)&$#(!+#!04+)!8&80'.#&(!0*!>+)!04+)!
!
! N!>+)!04+)!$(!.!)&2?#$P3&!3(&>!)+!>&)&2)!7'+)&$#(L!E?&!7'+)&$#!(.874&!$(!.774$&>!>$'&2)4*!

+#!.!8&80'.#&!$#!.!($#/4&!(7+)!.#>!)?&!8&80'.#&!2.#!0&!().$#&>!F$)?!.#*!+,!)?&!/&#&'.4!7'+)&$#!

().$#(L! H#! )?$(!)?&($(@!. !>+)! 04+)! F.(! 3(&>! ,+'! )?&! >&)&2)$+#! +,!.! '&4.)$%&!7'+)&$#! 2+#)&#)! $#!



!

! 88!

,'.2)$+#(!.,)&'!>&#($)*!(32'+(&!/'.>$&#)!34)'.2&#)'$,3/.)$+#L!1'+8!&.2?!,'.2)$+#@!.!A!µZ!%+438&!

F.(!(7+))&>!+#!)?&!#$)'+2&4434+(&!8&80'.#&!R='%/-)!' SL!E?&!8&80'.#&!F.(!().$#&>!3($#/!)?&!

N8$>+!04.2Q!(+43)$+#!,+'!A!8$#3)&(!.#>!>&().$#&>!$#!)?&!>&().$#$#/!03,,&'!,+'!C!?+3'L!!

!

ALALCLiL! 6&)&'8$#.)$+#!+,!7'+)&$#!2+#2&#)'.)$+#!
!
! H#!)?$(!)?&($(@!)F+!>$,,&'&#)!8&)?+>(!F&'&!3(&>!,+'!8&.(3'$#/!7'+)&$#!2+#2&#)'.)$+#e!)?&!

9'.>,+'>!.((.*! .#>!.0(+'0.#2&!.)!ADB!#8L!E?&!9'.>,+'>!.((.*!$(!.! 2+4+'$8&)'$2!.((.*!0.(&>!+#!

)?&!$#)&'.2)$+#!0&)F&&#!V++8.(($&!0'$44$.#)!043&! .#>! )?&! .'/$#$#&! .#>! .'+8.)$2! '&($>3&(!$#!

7'+)&$#!8+4&234&(L!o?&#!)?&!>*&!0$#>(!)+!)?&(&!'&($>3&(@!$)(!8.T$838!.0(+'7)$+#!(?$,)(!,'+8!

hjB!)+!nbn!#8L!5.874&(!,+'!)?&!9'.>,+'>!.((.*! F&'&!7'&7.'&>!0*!8$T$#/!C!8Z !+,!J'+)&$#!N((.*!

6*&! G&./&#)! V+#2&#)'.)&! CT! RB$*8;!1 S! .#>!2&').$#!%+438&!RA!a!CB!µ4S!+,! . ! (.874&L!E?&!

.0(+'0.#2&!+,!)?&!(.874&!F.(!8&.(3'&> !.)!nbn!#8!+#!)?&!9$+J?+)+8&)&'!743(!R@..%#1*/HSL!H#!

+'>&'! )+! 2.4234.)&! )?&! 7'+)&$#! 2+#2&#)'.)$+#@! ,$'()@! )?&! .0(+'0.#2&! +,! .! (&'$&(! +,! Q#+F#!

2+#2&#)'.)$+#(! RA!a! C^!µ/k8Z S! +,! .! 7'+)&$#! ().#>.'>@! 0+%$#&! (&'38! .4038$#! R95NS@! F.(!

8&.(3'&>!.#>!74+))&>!)+!2'&.)&!.!().#>.'>!23'%&L!530(&P3&#)4*@!)?.)!().#>.'>!23'%&!F.(!3(&>!)+!

2.4234.)&!)?&!2+#2&#)'.)$+#!+,!7'+)&$#!(.874&!0.(&>!+#!$)(!.0(+'0.#2&L!

! E?&! (&2+#>! 8&)?+>! ,+'! 8&.(3'$#/! 7'+)&$#! 2+#2&#)'.)$+#@! .0(+'0.#2&! .)! ADB!#8@! $(!

0.(&>! +#! )?&! ,.2)! )?.)! .'+8.)$2! '&($>3&(@! 4$Q&! )*'+($#&! .#>! )'*7)+7?.#@! .0(+'0! "K! 4$/?)!. )!

ADB!#8L!H,!)?&!8+4.'!&T)$#2)$+#!2+&,,$2$&#)!R$!}Z!8+4]C!28 ]C~S!,+'!)?&!7'+)&$#!+,!$#)&'&()!$(!Q#+F#!

.#>! )?&! .0(+'0.#2&! +,! . ! 7'+)&$#! (.874&!$(! 8&.(3'&>! $#! .! "KkK$(! (7&2)'+8&)&'@! )?&!

2+#2&#)'.)$+#!+,!7'+)&$#!2.#!0&!2.4234.)&>!3($#/!)?&!9&&']Z.80&')l( !4.F!RN‚ $42S!F?&'&!4!$(!)?&!

4&#/)?! +,! )?&!4$/?)! 7.)?!)?'+3/?! 23%&))&L!1+'! >&)&'8$#$#/! )?&! 8.(( ! 2+#2&#)'.)$+#@! )?&!

.0(+'0.#2&! RNADBS! ,+'! Cy! R‚C! /kZS! 7'+)&$#! (.874&! F.(! 8&.(3'&> ! F$)?!65 ]CC! 1f! g!

57&2)'+7?+)+8&)&'!RQ%O*3$AS!.#>! )?&!7&'2&#)!&T)$#2)$+#!2+&,,$2$&#)!R$Cy ! }Z! / ]C!28 ]C~S!F.(!

&()$8.)&>!0.(&>!+#!)?&!(&P3&#2&!3($#/!XT(7.(*l(!J'+)J.'.8!)++4!R=.()&$/&'!&)!.4L@!ABBnSL!E?&!

'&4.)$+#(?$7! 0&)F&&#! 8+4.'! &T)$#2)$+#! 2+&,,$2$&#)! R$8+4.'S! .#>! 7&'2&#)! &T)$#2)$+#! 2+&,,$2$&#)!

R$CyS! $(! R$8+4.'SƒCB! ‚! R$CyS!) ! R8+4&234.'!8.(( ! +,! 7'+)&$#SL! =$%&#! )?&! 7&'2&#)! &T)$#2)$+#!

2+&,,$2$&#)@! )?&! (7&2)'+7?+)+8&)&'! >&)&'8$#&(! 7'+)&$#! 2+#2&#)'.)$+#! R8/k8ZS! 0*! 3($#/! )?&!

9&&']Z.80&')!'&4.)$+#L!

!

!

!



!

! 87!

ALALCLhL! J'+)&$#k7&7)$>&!$>&#)$,$2.)$+#!0*!8.((!(7&2)'+8&)'*!
!
J'+)&$#!$>&#)$,$2.)$+#!

! E?&! .$8! +,!7'+)&$#! $>&#)$,$2.)$+#! F.( ! )+! $>&#)$,*! 2+#()$)3)$%&! 7'+)&.(+8&! (303#$)(@!

7'+)&.(+8&!$#)&'.2)$#/!7'+)&$#(! .#>!7'+)&.(+8&! .2)$%.)+'(! )?.)! .'&!7'&(&#)!0&,+'&! .#>! .,)&'!

.,,$#$)*!73'$,$2.)$+#!+,!7'+)&.(+8&(!,'+8 !0+%$#&!+'/.# !&T)'.2)(L!J'+)&$#!(.874&(!,+'!7'+)&$#!

$>&#)$,$2.)$+#! 0*! 8.((! (7&2)'+8&)'*! F&'&! 7'&7.'&>! F$)?! $5E! 5.874&! J'&7.'.)$+#! :$)!

R?/%*'$+-SL!N44!()&7(!F&'&!7&',+'8&>!.)!'++8!)&87&'.)3'&L!E?&!7'+)+2+4!F.(!,+44+F$#/e!nB!µ4!

Zt5X!F.(!.>>&>!)+!)?&!7'+)&$#!(.874&!.#>!74.2&>!$#!.!?&.)$#/!04+2Q!7'&]?&.)&>!.)!bn¡V!,+'!CB!

8$#3)&(! $#! +'>&'! )+! >&#.)3'&@! '&>32&! .#>! .4Q*4.)&! 7'+)&$#(L! E?&! (.874&!F.(! 2&#)'$,3/&>! .)!

iBB) / !,+'!iB !(&2L!E?&!2.')'$>/&!F.(!74.2&>!$#!.!F.()&!)30&!F$)?!)?&!.>.7)+'L!E?&!(.874&!F.(!

)'.#(,&''&>!)+!)?&!2.')'$>/&!.#>!2++4&>!>+F#!)+!'++8!)&87&'.)3'&L!E?&!>$/&()$+#!8$T)3'&!F.(!

7'&7.'&>!0*!.>>$#/!ACB!µ4!GX5"5JXO6!7'+)&.(&!'&2+#()$)3)$+#!03,,&'!,+'!&#_*8&!$#)+!)?&!

6H=X5E!)30&!)?.)!2+#).$#(!)'*7($#k4*(V!8$T!,+'!7'+)&$#!>$/&()$+#!.#>!$#230.)&>!+#!.!(?.Q&'!.)!

'++8! )&87&'.)3' &! ,+'! CB! 8$#3)&(! .)! nBB! '78L! 530(&P3&#)4*@! nB!µ4! +,! )?&!7'&7.'&>!

GX5"5JXO6g6H=X5E!8$T)3'&!F.(!.>>&>!)+!)?&!(.874&!.#>!)?&!2.')'$>/&!F.(!74.2&>!$#!.!

7'&?&.)&>!E?&'8+I$T&'!V!R@..%#1*/HS!.)!ij ¡V!,+'!A!?+3'(!.)!nBB!'78L!E+!()+7!)?&!&#_*8.)$2!

'&.2)$+#@!CBB!µ4!+,!5E[J!(+43)$+#!F.(!.>>&>!)+!)?&!(.874&!.#>!)?&!2.')'$>/&!F.(!$#230.)&>!.)!

nBB! '78! ,+'! C! 8$#L! E?&! 2.')'$>/&!F.(! 2&#)'$,3/&>! $#! .! ).04&])+7! 8$2'+2&#)'$,3/&! RnhAh!

I$2'+2&#)'$,3/&@!@..%#1*/HS!.) !i!DBB) / !,+'!i!8$#3)&(L!E?&!2+438#!F.(!F.(?&> !F$)?!ABB!µ4!

+,!oN5MC!)?.)!'&8+%&(!?*>'+7?+0$2!2+#).8$#.#)(!,'+8!7&7)$>&(!,+44+F&>!0*!. !F.(?!F$)?!

ABB!µ4!+,!oN5MA!)?.)!'&8+%&(!?*>'+7?$4$2!2+#).8$#.#)(!,'+8!7&7)$>&(L!N,)&'!F.(?$#/@!)?&!

2.')'$>/&!F.(!74.2&>!$#!.!,'&(?!2+44&2)$+#!)30&L!E+!&43)&!>$/&()&>!7'+)&$#!,'./8&#)(!,'+8!)?&!

2.')'$>/&@!ATCBB!µ4!+,!XZ"EX!F.(!.>>&>!+#!)?&!2.')'$>/&!.#>!7.((&>!)?'+3/?!0*!2&#)'$,3/$#/!

.)!i!DBB) / !,+'!i!8$#3)&(L!E?&!(.874&!F.(!2+87 4&)&4*!>'$&>!$#!57&&>]K.2!.)!hn¡V!.#>!)?&#!

>$((+4%&>!$#!ZV]Z[N6!(+43)$+#!(+!)?.)!,$#.4!7&7)$>&!2+#2&#)'.)$+#!$(!C!/kZL!

!

J&7)$>&!,'./8&#)!$>&#)$,$2.)$+#!

! 1+'! )?&! 7&7)$>&! ,'./8&#)! $>&#)$,$2.)$+#! .,)&'!$#& 3$(/*! >&/'.>.)$+#! 0*! 7'+)&.(+8&!

2+874&T&(@!)?&!($4$2.]0.(&>@!'&%&'(&]7?.(&!5&7]J.Q!VCD!2+438#(!Ro.)&'(S!F&'&!3(&>!,+'!)?&!

73'$,$2.)$+#!+,!7&7)$>&!,'./8&#)(L!9&,+'&!.774*$#/!)?&!(.874&@!)?&!2+438#(!F&'&!&P3$4$0'.)&>!

F$)?!i!) !BLn!8Z !8&)?.#+4@!i!) !BLn!8Z !jBy! .2&)+#$)'$4&!RNVOS!$#!BLCy!RFk%S!)'$,43+'+.2&)$2!

.2$>!RE1NS!.#>!i! ) !BLn!8Z !BLCy!RFk%S!E1NL!J' $+'!)+!(.874&!4+.>$#/@!(.874&(!F&'&!.2$>$,$&>!

F$)?!CB!µ4!CBy!RFk%S!E1NL![#2&!)?&!F?+4&!(.874&!%+438&!7.((&>!)?'+3/?@!)?&!2+438#(!F&'&!



!

! 8N!

F.(?&>!^!) !BLn!8Z!BLCy!RFk%S!E1NL!J&7)$>&!,'./8&#)(!F&'&!&43)&>!,'+8!)?&!2+438#(!$#!)F+!

()&7(e!$#!)?&!,$'()!()&7!F$)?!i!) !CnB!µ4!i By !R%k%S!NVO!$#!BLCy!RFk%S!E1N!.#>!$#!)?&!(&2+#>!

()&7!F$)?!i!) !CnB!µ4!hBy !R%k%S!NVO!$#!BLCy!RFk%S!E1N!+'!F$)?!i!) !CnB!µ4!nBy!R%k%S!NVO!$#!

BLCy!RFk%S!E1N!.#>!$#!)?&!(&2+#>!()&7!F$)?!i!) !CnB!µ4!jBy !R%k%S!NVO!$#!BLCy!RFk%SL!E1NL!

X43)$+#(!F$)?!)?&!(.8&!7&'2&#)./&!+,!NVO!F&'&!2+44&2)&>!$#!)?&!(.8&!)30&@!(.874&(!F&'&!>'$&>!

$#!57&&>]K.2!.)!hn¡V!.#>!>$((+4%&>!$#!)?&!03,,&'!,+'!ZV]I 5!.#.4*($(L!

! 530(&P3&#)! 8.((! (7&2)'+8&)'*! &T7&'$8&#)(! .#>! >.).! .#.4*($(!F&'&! >+#&! $#!

2+44.0+'.)$+#!F$)?!:.'4!I&2?)4&'!4.0!R?/*(%$#&<)%'$-(/,&H!+$"$(,5&CEB=5&9$%##!&=2-(/$!S!

!

ALALCLnL! J3'$,$2.)$+#!+,!=5E]"9Z !
!
V?&8$2.4!)'.#(,+'8.)$+#!+,!@T&+*"$!6Mn! !.#>!I$#$!J'&7!

! E?&! 74.(8$>! %&2)+'!R76X5ECn]"9Z ]?MGAi9]=5ES! ,+'! )?&! +%&'&T7'&(($+#! +,!

/43).)?$+#&]5])'.#(,&'.(&!R=5ES!]!).//&>!30$P3$)$#]4$Q&!>+8.$#!+,!. !?38.#!GN6Ai9 !R=5E]

"9ZS! F.( !7'+%$>&>!,'+8! 9&(2?&!m!=+4>0&'/!RABCASL!H#!+'>&'!)+!7'&7.'&!. !4.'/&' !.8+3#) !+,!

=5E]"9Z!&#2+>$#/!74.(8$>!%&2)+'@!nB!µZ!+,!@T&+*"$!2&44(!R()'.$#!6Mn! S!F.( !8$T&>!F$)?!C!µZ!

74.(8$>!%&2)+'!.#>!$#230.)&>!+#!$2&!,+'!iB!8$#3)&(L!V&44(!F&'&!)'.#(,+'8&>!0*!?&.)](?+2Q!,+'!

C! 8$#3)&! .)! hA¡V! .#>! DBB! '78! ,+44+F&>! 0*! $88&>$.)&! )'.#(,&'! +,! 2&44(! 0.2Q! +#! )?&! $2&L!

530(&P3&#)4*@!AnB!µZ!+,!)?&!5[V!8&>$38! F.(!.>>&>!.#>!2&44(!F&'&!$#230.)&>!.)!ij¡V!.#>!

C^BB!'78!,+'!C!?+3'!.,)&'!F?$2?!CBB!µZ!+,!)?&!2&44!(3(7&#($+#!F.(!(7'&.>!+#!)?&!./.'!74.)&!

RZ9!(+4$>!8&>$38@!E*"%+2"!/&7$*"*0,&-%/3$+%5&CE?SL!V&44(!F&'&!/'+F#!+#!)?&!74.)&!+%&'#$/?)!

.)! ij ¡VL!='+F#!2+4+#$&(!F&'&!$#+234.)&>!$#!)F+!n!8Z!Z9!4$P3$>!8&>$.!RE*"%+2"!/&7$*"*0,&

-%/3$+%5&CE?S!2+#).$#$#/!BLBn!8/k8Z!:8L!V&44(!F&'&!/'+F#!+%&'#$/?)!.)!ij¡V!.#>!iBB!'78L!

! J4.(8$>! I$#$]J'&7! F.(! 7'&7.'&>! 3($#/! )?&! I$#$J&T! i! $#! C! Q$)! RE*"%+2"!/& 7$*"*0,&

-%/3$+%5& CE?SL!E&#! 8Z! +,! +%&'#$/?)! 2&44! 234)3'&!F.(! 2&#)'$,3/&>! .)! i! Djj ) /! .#>! h ¡V! ,+'!

CB!8$#3)&(! )+! 7&44&)! )?&! 2&44(! R5$/8.! h ]C^:n! 2&#)'$,3/&@!6+$R2$.SL! E?&! (37&'#.).#)! F.(!

>$(2.'>&>!.#>!)?&!7&44&)!F.(!'&(3(7&#>&>!$#!AnB!µZ!+,!93,,&'!GC!.#>!)'.#(,&''&>!)+!)?&!CLn!8Z!

8$2'+2&#)'$,3/&!)30&!R@..%#1*/HSL!1+'!)?&!2&44!4*($(@!AnB!µZ!+,!93,,&'!ZA!F.(!.>>&>!.#>!)?&!

)30&!F.(!$#%&')&>!^!)$8&(!3#)$4!)?&!(+43)$+#!0&2.8&!24&.'L!E+!()+7!)?&!4*($(!'&.2)$+#@!inB!µZ!

93,,&'!Oi! F.(!.>>&>!.#>!)?&!)30&!F.(!$88&>$.)&4*!$#%&')&>!^!)$8&(!)+!8$T!)?&!(+43)$+#L!E?&!

4*(&>! 2&44! (+43)$+#! F.(! 2&#)'$,3/&>! .)! AC! CiB) /! .#>! h ¡V! ,+'! CB! 8$#3)&(! $#! . ! ).04&])+7!

8$2'+2&#)'$,3/&!RnhAh!I$2'+2&#)'$,3/&@!@..%#1*/HSL!E?&!(37&'#.).#)!)?.)!2+#).$#(!)?&!74.(8$>!

6ON!F.(! )'.#(,&''&>! )+! )?&! (7$#!2+438#!7'+%$>&>!$#! )?&!Q$)! ,+44+F&>!0*!2&#)'$,3/.)$+#! .)!



!

! 8P!

AC!CiB) /!.#>!h ¡V!,+'!^B!(&2+#>(L!E?&!,4+F)?'+3/?!F.(!>$(2.'>&>!.#>!BLjn!8Z !+,!93,,&'!o!

F.(! .>>&>! +#! )?&! (7$#! 2+438#! .#>! 2&#)'$,3/&>!.)! AC! CiB) /! .#>! h ¡V! ,+'! ^B! (&2+#>(L!E?&!

,4+F)?'+3/?!F.(!>$(2.'>&>!.#>!)?&!2+438#!2&#)'$,3/&>!.)!AC!CiB) /!.#>!h ¡V!,+'!^B!(&2+#>(!)+!

'&8+%&! '&($>3.4! F.(?! 03,,&'L! E?&! (7$#! 2+438#! F.(! )'.#(,&''& >! $#! )?&! 24&.#! CLn!8Z!

8$2'+2&#)'$,3/&!)30&L!E+!&43)&!0+3#>!74.(8$>!6ON!,'+8!)?&!2+438#@!iB!µZ!+,!5)&'$4&!I+#+{!

RE*"%+2"!/&7$*"*0,&-%/3$+%5&CE?S!F.(!.>>&>!+#!)?&!2&#)&'!+,!)?&!(7$#!2+438#@!$#230.)&>!,+'!C!

8$#3)&!.#>!2&#)'$,3/&>!.)!AC!CiB) /!.#>!h ¡V!,+'!^B!(&2+#>(L!E?&!2+#2&#)'.)$+#!+,!)?&!74.(8$>!

%&2)+'!F.(!8&.(3'&>!F$)?!65 ]CC!1f!g!57&2)'+7?+)+8&)&'!RQ%O*3$ASL!

!

V?&8$2.4!)'.#(,+'8.)$+#!+,!@T&+*"$&9ZAC!R6XiS!.#>!7'+)&$#!+%&'&T7'&(($+#!

! 1+'!)?&!+%&'&T7'&(($+#!+,!=5E]"9Z@!nB!µZ!+,!@T&+*"$!2&44(!R()'.$#!9ZAC!R6XiSS!F.( !

8$T&>! F$)?! C!µZ! +,! )?&! 74.(8$>! %&2)+'! .#>! $#230.)&>! +#! $2&! ,+'! iB! 8$#3)&(L! V&44(! F&'&!

)'.#(,+'8&>!0*!?&.) ](?+2Q!,+'!C!8$#3)&!.)!hA¡V!.#>!DBB!'78!,+44+F&>!0*!$88&>$.)&!)'.#(,&'!

+,!2&44(!0.2Q!+#!)?&!$2&L!530(&P3&#)4*@!AnB!µZ!+,!5[V!8&>$38!F.(! .>>& >! .#>!2&44(!F&'&!

$#230.)&>!.)!C^BB! '78!.#>! ij ¡V!,+'!C!?+3'! .,)&'!F?$2?!CBB!µZ!+,!)?&!2&44!(3(7&#($+#!F.(!

(7'&.>!+#!)?&!./.'!74.)&!RZ9!(+4$>!8&>$38@!E*"%+2"!/&7$*"*0,&-%/3$+%5&CE?SL!V&44(!F&'&!/'+F#!

+#!)?&!74.)&!+%&'#$/?)!.)!ij¡VL!='+F#!2+4+#$&(!F&'&!$#+234.)&>!$#!An!8Z !+,!Z9!4$P3$>!8&>$.!

RE*"%+2"!/&7$*"*0,&-%/3$+%5&CE?S!2+#).$#$#/!BLBn!8/k8Z!:8L!V&44(!F&'&!/'+F#!+%&'#$/?)!.)!

iBB!'78 !.#>!ij ¡VL!E?&!+%&'#$/?)!234)3'&!F.(!$#+234.)&>!$#!h!Z!+,!.3)+$#>32)$+#!8&>$.!.#>!

2&44(! F&'&! $#230.)&>! .)! CDB! '78! .#>! ij ¡V! ,+'! n! ?+3'(! .,)&'! F?$2?! )?&! )&87&'.)3'&! F.(!

>&2'&.(&>! )+! CD¡V! .#>! 2&44(! F&'&!$#230.)&>! $#!. ! (?.Q&'! +%&'#$/?)L!E?&! 2&44! 234)3'&! F.(!

2&#)'$,3/&>!.)!h!BBB!'78!.#>!h¡V!,+'!Cn!8$#3)&(!R5+'%.44!GV!CA9Jg!V&#)'$,3/&@!'+)+'!M!]CA!

BBB!R4)%/'*&6+$%#($H$+SSL!E?&!(37&'#.).#)!F.(!>$(2.'>&>!.#>!)?&!7&44&)!Rhn!8ZS!)?.)!2+#).$#(!

2&44(!F$)?!+%&'&T7'&((&>!=5E]"9Z! F.(!'&(3(7&#>&>!$#!CnB!8Z !+,!=5M!0$#>$#/!03,,&'!R=99S!

743(!iB!µ4!0&#_+#.(&L!V&44(!F&'&!4*(&>!F$)?!)?&!1'&#2?!7'&((!0*!.774*$#/!CLh!Q0.'!7'&((3'&L!

E?&!2&44!4*(.)&!F.(!2&#)'$,3/&>! .)!Cn!BBB) /! .#>!h ¡V! ,+'! in!8$#3)&(L!E?&! (37&'#.).#)!F.(!

2+44&2)&>L!

!

N,,$#$)*!2?'+8.)+/'.7?*!.#>!($_&!&T243($+#!2?'+8.)+/'.7?*!

! J3'$,$2.)$+#! +,!)?&! =5E]"9Z! F.(! 7&',+'8&>! 3($#/! )?&! ,.()! 7'+)&$#! 4$P3$>!

2?'+8.)+/'.7?*! $#! )F+! ()&7(e! )?&! .,,$#$)*! 2?'+8.)+/'.7?*! +#! .!=5E'.7 ( ! 11! n!8Z ! RL@&

M%!"()+!/%&N$H%&6+$%#+%-S!.#>!($_&!&T243($+#!2?'+8.)+/'.7?*!+#!.!537&'>&T( !jn!C^k^B!RL@&

M%!"()+!/%&N$H%&6+$%#+%-SL!!



!

! 8I !

! N,,$#$)*! 2?'+8.)+/'.7?*! 8.Q&(! 3(&! +,! (7&2$,$2! 0$#>$#/! $#)&'.2)$+#(! 0&)F&&#!

8+4&234&(L!N!7.')$234.'!4$/.#>!$(!2?&8$2.44*!$88+0$4$_&>!+'!v2+374&>w!)+!.!(+4$>!(377+')!(+!

)?.)!F?&#!.!2+874&T!8$T)3'&!$(!7.((&>!+%&'!)?&!2+438#@!)?+(&!8+4&234&(!?.%$#/! .! (7&2$,$2!

0$#>$#/!.,,$#$)*!)+!)?&!4$/.#>!0&2+8&!0+3#>L!N,)&'!+)?&'!(.874&!2+87+#&#)(!.'&!F.(?&>!.F.*@!

)?&!0+3#>!8+4&234&!$(!()'$77&>!,'+8!)?&!(377+')L!1+'!)?&!73'$,$2.)$+#!+,!=5E]"9Z!0*!.,,$#$)*!

2?'+8.)+/'.7?*@!.!n!8Z !=5E'.7 ( !11!2+438#!F.(!&P3$4$0'.)&>!F$)?!n!2+438#!%+438&(!RVK(S!

+,!=5M!0$#>$#/!03,,&'!R=99S!.#>!)?&!(37&'#.).#)!2+#).$#$#/!(+4304&!=5E]"9Z!F.(!4+.>&>!

+#! )?&!2+438#! .)! BLn!8Zk8$#! ,4+F! '.)&L! E?&!2+438#! F.(! F.(?&>! F$)?! AB! VK! +,!=99! .)!

BLn!8Zk8$#! ,4+F! '.)&L!9+3#>!=5E]"9Z!F.(!&43)&>! ,'+8! )?&!2+438#!F $)?! .! /'.>$&#)!+,!B]

CB!88+4kZ!'&>32&>!=5M!$#!=5E!&43)$+#!03,,&'!R=X9SL!E?&!&43.)&!F.(!2+44&2)&>!F$)?!.!,'.2)$+#!

2+44&2)+'!F$)?!,'.2)$+#!%+438&!+,!CLn!8ZL!1+'!&.2?!,'.2)$+#@!.!"KkK$(!(7&2)'38!F.(!'&2+'>&>!

1'.2)$+#(!(?+F$#/!.!7&.Q!.)!"KADB!2+#).$#&>!)?&!7'+)&$#!+,!$#)&'&()!.#>!)?+(&!,'.2)$+#(!F&'&!

2+44&2)&>@!7++4&>!)+/&)?&'!.#>!.#.4*_&>!0*!565]JN=XL!J++4&>!,'.2)$+#(!F&'&!2+#2&#)'.)&>!

3($#/!)?&!XI6!I$4 4$7+'&( !N8$2+#( !"4)'. ]BLn!V&#)'$,3/.4!1$4)&'!3#$)(!RG$-)%/&6+$%#($H$+S!.)!

h!DBB) /!.#>!h ¡V!R5$/8.!h ]C^:n!2&#)'$,3/&@!6+$R2$.S!)+!)?&!,$#.4!%+438&!+,!n!8ZL!

! 5&2+#>!73'$,$2.)$+#!()&7!F.(!)?&!($_&!&T243($+#!2?'+8.)+/'.7?*!R5XVS!)?.)!(&7.'.)&(!

8+4&234&(!+#!)?&!0.($(!+,!>$,,&'&#2&(!$#!($_&!.(!)?&*!7.((!)?'+3/?!.!5XV!8&>$38!7.2Q&>!$#!.!

2+438#L! 5XV! 8&>$.! 2+#($()(! +,!(7?&'$2.4! 7.')$24&(! F$)?! 7+'&(! +,! >$,,&'&#)! ($_&(! F?&'&!

8+4&234&(!(8.44!&#+3/?!)+!&#)&'!)?&!7+'&(!.'&!'&).'>&>!.(!2+87.'&>!)+!4.'/&'!8+4&234&(L!H#!)?&!

5XV@! (.874&(! .'&! &43)&>! $(+2'.)$2.44*! R($#/4&! 03,,&'@! #+! /'.>$&#)SL! H#! )?$(! )?&($(@! .!CAB!8Z !

537&'>&T( !jn !C^k^BB!2+438#!F.( !3(&>!)+!(&7.'.)&!)?&!=5E]"9Z!,'+8!)?&!/43).)?$+#&!3(&>!

$#!)?&!7'&%$+3(!73'$,$2.)$+#!()&7L!E?&!5XV!73'$,$2.)$+#!()&7!F.(!#&2&((.'*!0&2.3(&!/43).)?$+#&!

F+34>! $#)&',&'&! F$)?! )?&! ,3')?&'! 3(&!+,! )?&! =5E]"9Z! .(! .! 0.$)! 7'+)&$#L!E?&! 2+438#!F.( !

&P3$4$0'.)&>!F$)?!A!VK(!+,!5$_&!XT243($+#!V?'+8.)+/'.7?*!03,,&'!R5XV9SL!E?&!2+#2&#)'.)&>!

(.874&!,'+8! .! =5E'.7 ( !11!2+438#!F.( !4+.>&>!+#!)?&!537&'>&T( !jn !2+438#!.)!BLn!8Zk8$#!

,4+F!'.)&L!E?&!(.874&!F.(!' 3#!)?'+3/?!)?&!2+438#!F$)?!C!VK!+,!5XV9!.)!BLn!8Zk8$#!,4+F!

'.)&L!1+'!&.2?!,'.2)$+#@!.!"KkK$(!(7&2)'38!F.(!'&2+'>&>L!1'.2)$+#(!(?+F$#/!.!7&.Q!.)!"KADB!

2+#).$#&>!)?&!7'+)&$#!+,!$#)&'&()!.#>!)?+(&!,'.2)$+#(!F&'&!2+44&2)&>!.#>!7++4&>!)+/&)?&'L!E?&!

7'+)&$#!2+#2&#)'.)$+#!F.(!8&.(3'&>!F$)?!65 ]CC!1f!g!57&2)'+7?+)+8&)&'!RQ%O*3$ASL!

!

ALALCL^L! J3'$,$2.)$+#!+,!7'+)&.(+8&!2+874&T&(!
!
! 9+%$#&!+'/.#( ! F&'&! 8&2?.#$2.44*! ?+8+/&#$_&>! $#! C) ! F+'Q$#/! 03,,&'! Ro9 S! F$)?!

,'&(?4*!.>>&>!CBy!R%k%S!/4*2&'+4@!h!88+ 4kZ!NEJ@!C!88+4kZ!6EE@!BLCy!R%k%S!EF&&#AB!.#>!

BLC!88+4kZ!JI51L!E?&!2'3>&!2&44!&T)'.2)!F.( !2&#)'$,3/&>!.)!C^!BBB) / !.#>!h¡V!,+'!iB!8$#3)&(!



!

! 8E!

)+!'&8+%&!'&8.$#$#/!)$((3&!7$&2&(!R5+'%.44!ZtOf!^BBB!2&#)'$,3/&@!1AB]CATnB!ZXf#!'+)+'@!

4)%/'*&6+$%#($H$+SL!E?&!(37&'#.).#)!F.(!,$4)&'&>!)?'+3/?!.!8$'.24+)?!.#>!34)'.2&#)'$,3/&>!.)!

CBB!BBB) / !.#>!h¡V!,+'!C!?+3'!R[7)$8.!fX ]bB!"4)'.2&#)'$,3/&@!hnE$!'+)+'@!B%+F'!#&<*2"(%/S!

)+!'&8+%&!2&4434.'!+'/.#&44&(@!8&80'.#&!,'./8&#)(@!.#>!'$0+(+8&(L!N,)&'!34)'.2&#)'$,3/.)$+#@!

)?&! (37&'#.).#)! F.(! ,$4)&'&>! +#2&! 8+'&! )?'+3/?!8$'.24+)?L!E?&! &T)'.2)! F.(! .>>$)$+#.44*!

24.'$,$&>!3($#/!.!)F+]()&7!JX=!7'&2$7$).)$+#!,'+8!hy!)+!ABy!JX=!F$)?!nBy!JX=!D!BBBL!JX=!

F.(!(4+F4*!.>>&>!)+!)?&!,$#.4!2+#2&#)'.)$+#!+,!hy!F?$4&!()$''$#/!+#!)?&!8./#&)$2!()$''&'L!N,)&'!

Cn!8$#3)&(!$#230.)$+#@!)?&!&T)'.2)!F.(!2&#)'$,3/&>!.)!C^!BBB) / !.#>!h¡V!,+'!Cn!8$#3)&(!R5+'%.44!

ZtOf!^BBB!2&#)'$,3/&@!1b]^TCBBB!ZXf!'+)+'@!4)%/'*&6+$%#($H$+SL!E?&!(37&'#.).#)!F.(!./.$#!

)'.#(,&''&>!$#!.!0&.Q&'!.#>!nBy!JX=!D!BBB!F.(!(4+F4*!.>>&>!)+!)?&!,$#.4!2+#2&#)'.)$+#!+,!ABy!

F?$4&!()$''$#/!+#!)?&!8./#&)$2!()$''&'L!N,)&'!Cn!8$#3)&(!$#230.)$+#@!)?&!&T)'.2)!F.(!2&#)'$,3/&>!

.)!CA!BBB) / !.#>!h¡V!,+'!Cn!8$#3)&(!R5+'%.44!ZtOf!^BBB!2&#)'$,3/&@!1b]^TCBBB!ZXf!'+)+'@!

4)%/'*&6+$%#($H$+UL!E?&!(37&'#.).#)!F.(!'&8+%&>@!.#>!)?&!7&44&)!F.(!>$((+4%&>!$#!C) o9!743(!

,'&(?4*!.>>&>!CBy!R%k%S!/4*2&'+4@!h!88+4kZ!NEJ!.#>!C!88+4kZ!6EEL!

! G:[ !2&44(!F&'&!4*(&>!$#!)?&!(.8&!03,,&'!.(!0+%$#&!+'/.#( !0*! ,'&&_$#/! .#>!)?.F$#/!

,+44+F&>!0*!.>>$)$+#.4!2&44!>$('37)$+#!0*!>+3#2$#/L!E?&!2'3>&!2&44!&T)'.2)!F.(!34)'.2&#)'$,3/&>!

.)!CBB!BBB) / !.#>!h¡V!,+'!C!?+3'!R[7)$8.!fX ]bB!"4)'.2&#)'$,3/&@!jBE$!'+)+'@!B%+F'!#&<*2"(%/U&

)+! '&8+%&! 2&4434.'! +'/.#&44&(@! 8&80'.#&! ,'./8&#)(@! .#>! '$0+(+8&(L! N,)&'! )?&!

34)'.2&#)'$,3/.)$+#@! )?&! (37&'#.).#)! R2&44! &T)'.2)S! F.(! 24&.'! &#+3/?! .#>!.! )F+]()&7! JX=!

7'&2$7$).)$+#! F.(#l)! #&2&((.'*L !E?&! 2&44! &T)'.2)(! ,'+8! G:[! 2&44(! F&'&! 7'&7.'&>! ,'+8! )F+!

0.)2?&(!+,!G:[!2&44(!F?&'&!+#&!0.)2?!RzCBD!2&44(S!F.(!)'&.)&>!F$)?!H1O]#!RnBB!"k8Z@!jA!?S!

.#>!)?&!+)?&'!0.)2?!RzCBD!2&44(S!F.(!3#)'&.)&>!R2+#)'+4S!RQ$#>4*!7'+%$>&>!,'+8!=$U(!K&'()&&/!

Z.0@!EG?N5&9$%##!&=2-(/$!SL!E?&!H1O]#!)'&.)8&#)!F.(!3(&>!$#!+'>&'!)+!$#>32&!)?&!,+'8.)$+#!

+,!?*0'$>!7'+)&.(+8&!2+874&T&(! )?.)!2+#).$#! )?&!JNAD! " !.#>!7'+)&.(+8&(! ,'+8!3#)'&.)&>!

2&44(!F&'&!#&2&((.'*! .(! .! 2+#)'+4! ,+'! )?&!&,,&2)!+,!H1O]#!)'&.)8&#)!$#! )&'8(!+,! )?&! '&4.)$%&!

.8+3#)!+,! JNAD! " ! .#>! " $!$883#+7'+)&.(+8&! (303#$)(! .#>! )?&$'!&,,&2)!+#! )?&!7'+)&+4*)$2!

.2)$%$)*!+,!73'$,$&>!7'+)&.(+8&!2+874&T&(L!

! H#! )?$(! )?&($(@! )?&! 73'$,$2.)$+#! +,!7'+)&.(+8&! 2+874&T&(! F.(! >+#&! 0*! .! ($#/4&]()&7!

.,,$#$)*!73'$,$2.)$+#!>&(2'$0&>!$#!9&(2?&!m!=+4>0&'/!RABCASL!E?$(!73'$,$2.)$+#!.77'+.2?!3(&(!

)?&!30$P3$)$#]4$Q&!>+8.$#!+,!. !?38.#!GN6Ai9 !.(! .#! .,,$#$)*!0.$)@!F?$2?! .44+F(! '.7$>! .#>!

/&#)4&!$(+4.)$+#!+,!7'+)&.(+8&(L!N!4.'/&! .8+3#)!+,! '&2+80$#.#)!=5E]).//&>! "9Z !.#>! )?&!

2+''&(7+#>$#/!.8+3#)!+,!=5M!2+.)&>!8./#&)$2!0&.>(!RC!8Z !+,!(&))4&>!7.')$24&(!,+'!CB!8/!+,!

)?&! 0.$)! 7'+)&$#S!F&'&! .>>&>! )+! 2&44! &T)'.2)(! 7'&7.'&>! ,'+8! 0+%$#&!+'/.#( ! .#>! G:[! 2&44(L!

J3'$,$&>!0.$)!7'+)&$#@!)?&!=5E]"9Z@!(&'%&(!.(!.!8$>>4&!0$#>&'!0&)F&&#!)?&!G7#CB!(303#$)!+,!



!

! 8: !

)?&!Cb5!GJ!.#>!/43).)?$+#&!2+%&'&>!8./#&)$2!0&.>(L!!XT)'.2)(!F&'&!$#230.)&>!+%&'#$/?)!+#!)?&!

'+).)$#/!74.),+'8!.)!h¡V!)+!.44+F!0$#>$#/!+,!)?&!=5E!)+!)?&!8./#&)$2!0&.>(!.#>!"9Z!)+!)?&!

G7#CB!(303#$)L!E?&!,+44+F$#/!>.*@!8./#&)$2!0&.>(!F$)?!0+3#>!7'+)&.(+8&!2+874&T&(!F&'&!

2.7)3'&>!F$)?!.!8./#&)! .#>!)?&!(37&'#.).#)!R,4+F)?'+3/?S!F.(!2+44&2)&>L!9&.>(!F&'&!F.(?&>!

F$)?!C) o9!F$)?!,'&(?4*!.>>&>!CBy!R%k%S!/4*2&'+4@!h!88+4kZ!NEJ@!C!88+4kZ!6EE!3#)$4!)?&!

(37&'#.).#)!RF.(?S!0&2.8&!24&.#L!N,)&'! )?&! ,$#.4!F.(?@!7'+)&.(+8&!2+874&T&(!F&'&!&43)&>!

2+''&(7+#>$#/!)+!)F+!VK(!+,!7.')$24&(!F$)?!An!88+4kZ!'&>32&>!Z]/43).)?$+#&!R=5MS!7'&7.'&>!

$#!C) o9!F$)?!,'&(?4*!.>>&>!CBy!R%k%S!/4*2&'+4@!h!88+4kZ!NEJ!.#>!C!88+4kZ!6EE@!7M!^Ln!

.)!CA¡V@!,+'!CB!8$#3)&(! .)! iBB! '78L!E?&! ,4+F)?'+3/?@!)?&!F.(? !.#>!&43)$+#! ,'.2)$+#(!F&'&!

.#.4*_&>!0*!565 ]JN=X!$#!+'>&'!)+!&().04$(?!)?&!.8+3#)!.#>!73'$)*!+,!73'$,$&>!7'+)&.(+8&!

2+874&T&(L!E?&!&43)$+#! ,'.2)$+#(!2+#).$#$#/!7'+)&.(+8&!2+874&T&(!F&'&!2+80$#&>!.#>!)?&!

7'+)&$#!2+#)&#)!F.(!2+#2&#)'.)&>!3($#/!)?&!XI 6!I$4 4$7+'&( !N8$2+#( !"4)'. ]BLn!V&#)'$,3/.4!

1$4)&'!3#$)(!RG$-)%/&6+$%#($H$+S!.)!h!DBB) /!.#> !h¡V!R5$/8.!h ]C^:n!2&#)'$,3/&@!6+$R2$.S!)+!)?&!

,$#.4! %+438&! +,! ABB!µZ!a!DBB!µZL! E?&! ,$#.4! %+438&! >&7&#>&>! +#! )?&! .8+3#)! +,! 73'$,$&>!

7'+)&.(+8&!2+874&T&(!)?.)!F.(!>&)&2)&>!0*!565]JN=XL!!

! 530(&P3&#)4*@! )?&!2+#2&#)'.)&>! 7'+)&$#! (.874&! F.(! (30U&2)&>! )+! . ! (32'+(&! >&#($)*!

/'.>$&#)!34)'.2&#)'$,3/.)$+#!)+!'&8+%&!)?&!&T2&((!+,!)?&!=5E]"9ZL! N!CB]iBy!RFk%S!(32'+(&!

/'.>$&#)!$#!)?&!C) o9!F$)?!,'&(?4*!.>>&>!h!88+4kZ!NEJ!.#>!C!88+ 4kZ!6EE!F.(!7'&7.'&>!$#!

)?&!5o^B!)30&(!R6%(*#S!3($#/!)?&!='.>$&#)!8.()&'!CBD!RB$*+*'. SL!E?&!)+7!ABB!µZ!,'+8!)?&!

)+7! +,! )?&! )+).4!%+438&! +,! hLA!8Z ! F&'&! (30()$)3)&>! 0*! )?&! (.8&! .8+3#)! +,! )?&! (.874&L!

X%&#)3.44*@!)?&!/'.>$&#)!)30&(!F&'&!2&#)'$,3/&>!.)!CBB!BBB) /!.#>!h ¡V!,+'!C^!?+3'(!R[7)$8.!

fX ]bB! "4)'.2&#)'$,3/&@! 5o^BE$! '+)+'@!B%+F'!#& <*2"(%/SL! 63'$#/! (32'+(&! >&#($)*! /'.>$&#)!

34)'.2&#)'$,3/.)$+#!>$,,&'&#)!7'+)&$#(!.#>!7'+)&$#!2+874&T&(!)'.%&4!)?'+3/?!)?&!/'.>$&#)!3#)$4!

)?&*! '&.2?! )?&!7+$#)!$#! )?&! /'.>$&#)! .)!F?$2?! )?&$'!>&#($)*!8.)2?&(! )?.)!+,! )?&! (3''+3#>$#/!

(32'+(&L!E?&!/'.>$&#)(!F&'&!8.#3.44*!,'.2)$+#.)&>!$#)+!ABB!µZ!7+')$+#(!$#!)?&!b^]R>&&7S]F&44]

74.)&!RB$*+*'.!/% SL!E?&! $#>$%$>3.4!/'.>$&#)!,'.2)$+#(! F&'&! .#.4*_&>! 0*!1*(& 7"*(! +#! )?&!

#$)'+2&4434+(&!8&80'.#&!)+!%$(3.4$_&!)?&$'!'&4.)$%&!7'+)&$#!2+#)&#)L!!

! E?&!,'.2)$+#(!2+#).$#$#/!7'+)&.(+8&!2+874&T&(!F&'&!03,,&'!&T2?.#/&>!)+!)?&!C) o9!

743(!h!88+4kZ!NEJ!.#>!C!88+4kZ!6EE!F$)?+3)!.#*!(32'+(&!3($#/!.!-&0. ( !57$#!6&(.4)$#/!

2+438#(@! j:! IoV[@! BLn!8Z! R4)%/'*& 6+$%#($H$+SL! E?&! ()+'./&! 03,,&'! F.(! '&8+%&>! 0*!

2&#)'$,3/.)$+#!.)!C!nBB) /!.#>! h¡V!,+'!C!8$#3)&L!V+438#(!F&'&!&P3$4$0'.)&>!$#!h) iBB!µZ!+,!

C) o9! 743(! h!88+4kZ! NEJ! .#>! C!88+4kZ! 6EE! 0*! 2&#)'$,3/.)$+#! .)! C! nBB) /! .#>! h¡V! ,+'!

C!8$#3)&L!V+438#(!F&'&!74.2&>!$#!.!24&.#!CLn!8Z!2+44&2)$+#!)30&@!)?&!(.874&!RCBB!µZS!F.(!



!

! 70!

.>>&>!+#!)?&!)+7!+,!)?&!2+438#!.#>!7.((&>!)?'+3/?!0*!2&#)'$,3/.)$+#!.)!C!nBB) /!.#>! h¡V!,+'!A!

8$#3)&(L!

!

ALALCLjL! J'&7.'.)$+#!+,!7'+)&.(+8&!(30()'.)&(!
!
" 0$P3$)$#.)$+#!'&.2)$+#!

! H#!+'>&'!)+!0&!'&2+/#$_&>!.#>!>&/'.>&>!0*!)?&!A^5!7'+)&.(+8&@!. !7'+)&$#!(30()'.)&!?.(!

)+!0&!7+()])'.#(4.)$+#.44*!8+>$,$&>!0*!7+4*"0 !2?.$#(L!E?&! ,+'8.)$+#!+,!30$P3$)$#!2?.$#(!$(!

2.''$&>!+3)!0*!.#!&#_*8.)$2!2.(2.>&L!H)!$(!$#$)$.)&>!0*!)?&!/&#&'.)$+#!+,!.!)?$+&()&'!0&)F&&#!)?&!

2.'0+T*4!)&'8$#3(!+,!30$P3$)$#!.#>!.!2*()&$#&!$#!)?&!30$P3$)$#].2)$%.)$#/!&#_*8&(!RXCSL!E?$(!

30$P3$)$#!$(!)'.#(,&''&>!)+!)?&!.2)$%&!($)&!+,!30$P3$)$#]2+#U3/.)$#/!&#_*8&(!RXAS@!F?$2?!>&4$%&'(!

$)!)+!30$P3$)$#!4$/.(&(!RXiS!RW$#@!ABBDSL!N!GHO=]Xi(!($834).#&+3(4*!0$#>!)+!XA(!.#>!(30()'.)&!

.#>!,.2$4$).)&!30$P3$)$#!)'.#(,&'!>$'&2)4*!,'+8!)?&!XAL!530(&P3&#)!30$P3$)$#!8+4&234&(!.'&!4$#Q&>!

)+! )?&! 4*($#&! '&($>3&! .)! 7+($)$+#! CC! R:CCS@! hD! R:hDS!.#>k+'! ^i! R:^iS! $#! (30()'.)&]0+3#>!

30$P3$)$#! RW$#@! ABBDSL! [#&! &T.874&! +,! GHO=]Xi! 4$/.(&! $(! )?&! .#.7?.(&]7'+8 +)$#/!

2+874&Tk2*24+(+8&!RNJVkVS!)?.)!,+'8(!30$P3$)$#!2?.$#(!$#!+'>&'!)+!)'$//&'!7'+)&$#!>&/'.>.)$+#!

)+!2+#)'+4!2&44]2*24&!7'+/'&(($+#@!P3$&(2&#2&@!.#>!>$,,&'&#)$.)$+#L!E?&!NJVkV!2.#! .((&804&!

:CC@!:hD!.#>!:̂ i ]!30$P3$)$#!2?.$#(!+#!(30()'.)&(@!'.7$>4*!.#>!F$)?!?$/?!7'+2&(($%$)*!R9'+F#@!

ABC^SL![#&!+,!)?&!NJVkV!(30()'.)&(!$(!.!'&/34.)+'*!7'+)&$#!(&23'$#L!5&23'$#!$(!.#!$#?$0$)+'!+,!

.#.7?.(&! 0&2.3(&! $)! 7'&%&#)(! )?&! 7'+)&+4*($(! +,! )?&! 2+?&($#! 2+874&T! 0*!(&7.'.(&! .#>! )?&!

(30(&P3&#)!(&/'&/.)$+#!+,!)?&!2?'+8+(+8&L!N)!)?&!+#(&)!+,!.#.7?.(&@!$)!$(!30$P3$)$#.)&>!.#>!

>&/'.> &>!0*!)?&!A^5!7'+)&.(+8&!RM./)$#/!&)!.4L@!ABBASL!5&23'$#!2.#!0&!30$P3$)$#.)&>!$#&3$(/*!

0*!RNJVkVS!RM./)$#/!&)!.4L@!ABBASL!E?&!NJVkV!?.(!)F+!XA!7.')#&'(@!"9XAV!.#>!"9XA5!)?.)!

2.).4*_&! )?&!7+4*30$P3$)$#.)$+#!+,!(&23'$#!F$)?!30$P3$)$#! .2)$%.)&>!0*! )?&!"0.C!XC!&#_*8&!

R9'+F#@!ABC^SL!

! E+!0&!.04&!)+!)&()!)?&!NEJ]!.#>!30$P3$)$#]>&7&#>&#)!>&/'.>.)$+#!.2)$%$)*!+,!7'+)&.(+8&!

2+874&T&(@! )?&! ,43+'&(2&#)4*! 4.0&4&>! 7+4*"0 ! (&23'$#! F.(! /&#&'.)&>! $#! .! 834)$()&7!

30$P3$)$#.)$+#!'&.2)$+#!2.).4*_&>!0*!,+3'!>$()$#2)!&#_*8&(e!)?&!"0.C@!)?&!"9XAV@!)?&!"9XA5!

.#>!)?&!NJVkV!$#!)?&!7'&(&#2&!+,!2&').$#!2+,.2)+'(!R@&1'3(Q\N[L!1+'!)?$(!)*7&!+,!'&.2)$+#@!$)!F.( !

$87+').#)! )+! ?.%&! .! 4.'/&! &T2&((! R.)! 4&.()! CBTS! +,! 30$P3$)$#! +%&'! )?&! (30()'.)&L! E?&!

7+4*30$P3$)*4.)$+#!'&.2)$+#!F.(!7&',+'8&>!.)!'++8!)&87&'.)3'&!,+'!CLn!?+3'(!.#>!)?&!'&.2)$+#!

F.(!()+77&>!F$)?!nB!88+4kZ!6EEL!E?&!&,,&2)$%&#&((!+,!)?&!,+'8.)$+#!+,!7+4*"0 !2?.$#(!F.(!

$#(7&2)&>!0*!565]JN=XL!

!



!

! 7$!

@&1'3(Q\N\(G3&%",-)(%-42-)3)"/(+-#("03(2#32&#&",-)(-+(2-'. Y1(2#-"3&/-43(/$1/"#&"3\(5''(%-42-)3)"/($/3*(

,)("0,/(&//&.(I3#3(A,)*'.(2#-F,*3*(1.(8,%0-'&/(>3)3(L#-I)a(Y86(!%0--'(-+(?3*,%,)3a(8-#"0(6&#-',)&a(

Y!5\( (

6-42-)3)" ( 6-)%3)"#&",-) ( G-'3(

"0.C!RXCS! C!„8+4kZ! "0$P3$)$#!.2)$%.)$+#!

"02?CB!RXAS! C!„8+4kZ! "0$P3$)$#]2+#U3/.)$+#!

"9XA5!RXAS! C!„8+4kZ! "0$P3$)$#]2+#U3/.)$+#!!

NJVkV!RXiS! CBB!#8+4kZ! "0$P3$)$#!4$/.)$+#!

V6MC! C!„8+4kZ! NJVkV!2+.2)$%.)+'!

"0$P3$)$#! CAB!„8+4kZ! 5$/#.4!,+'!7'+)&.(+8&!>&/'.>.)$+#!

NEJ]I/V4 A! n!88+4kZ! V+,.2)+'!,+' !)?&!XC@!XA!.#>!Xi! !

5&23'$#! CBLA!„8+4kZ! 143+'&(2&$#!4.0&4&>!(30()'.)&!7'+)&$#!

MXJX5@!O.V4! AB!88+4kZ@!ABB!88+4kZ! 93,,&'!

!

J3'$,$2.)$+#!+,!)?&!7+4*"0! (30()'.)&!0*!5XV!

! H#!+'>&'!)+!(&7.'.)&!)?&!7+4*"0! (30()'.)&!,'+8!)?&!'&()!+,!)?&!2+87+#&#)(!3(&>!$#!)?&!

30$P3$)$#.)$+#!'&.2)$+#@!)?&!'&.2)$+#!F.(!.2$>$,$&>!F$)?!nB!8 8 +4kZ!O.[N2 @!7M!hLiL!E?$(!()&7!

)?.)!(&7.'.)&(!)?&!7+4*"0!(30()'.)&!,'+8!+)?&'!2+87+#&#)(@!8.$#4*!)?&!NJVkV!Xi!4$/.(&@!$(!

#&2&((.'*!0&2.3(&! )?&*!F+34>!7'+0.04*!$#)&',&'&!F$)?!$#&3$(/*!(30()'.)&!>&/'.>.)$+#!0*! )?&!

7'+)&.(+8&L! o?$4&! 30$P3$)$#! $(!)+4&'.#)!)+! &T)'&8&! 7M! 2?.#/&(! .#>! 8.$#).$#(! $)(! #.)$%&!

()'32)3'&! .44+F$#/! )?&! (+430$4$)*! +,! )?&! 7+4*"0!(30()'.)&! .,)&'! )?&!.2$>$,$2.)$+#@! +)?&'!

2+87+#&#)(!$#!)?&!'&.2)$+#!.'&!>&#.)3'&>!.#>!,+'8!.//'&/.)&(L!E?&!'&.2)$+#!F.(!$#230.)&>!AB!

8$#3)&(!+#!$2&!.#>!2&#)'$,3/&>!.)!AC!CiB) /!.#>!h ¡V!,+'!Cn!8$#3)&(L!N,)&'!2&#)'$,3/.)$+#@!+#4*!

)?&!7+4*"0!(30()'.)&!.#>!$,!.#*!'&8.$#&>!,'&&!30$P3$)$#!F&'&!$#!)?&!(+4304&!,'.2)$+#!F?$4&!+)?&'!

'&.2)$+#!2+87+#&#)(!F&'&!7&44&)&>!)+!)?&!0+))+8!+,!.!8$2'+2&#)'$,3/&!)30&L!E?&!(37&'#.).#)!

)?.)!2+#).$#&>!)?&!(+4304&!7'+)&.(+8&!(30()'.)&!F.(!.774$&>!+#!.!537&'>&T!jnl!H#2'&.(&!iLAkiBB!

RL@&M%!"()+!/%&N$H%&6+$%#+%-S!&P3$4$0'.)&>!F$)?!C!VK!RALh!8Z S!+,!5XV9L!E?&!(.874&!F.(!' 3#!

)?'+3/?!)?&!2+438#!F$)?!C!VK!+,!5XV9!.)!BLBin!8Zk8$#!,4+F!'.)&!.#>!CBB!µZ!,'.2)$+#(!F&'&!

2+44&2)&>L!V+44&2)&>!,'.2)$+#(!F&'&! .#.4*_&>!0*!565 ]JN=X!.#>!$8./$#/!+,! )?&! ,43+'&(2&$#!

,43+'&(2&#2&! +#! .! V?&8$6+2! IJ! H8./$#/! 5*()&8! RB$*8;!1 SL! 1'.2)$+#(! )?.)! 2+#).$#&>!

,43+'&(2&#)!($/#.4!F&'&!7++4&>@!7'+)&$#!2+#2&#)'.)$+#!F.(!8&.(3'&>!3($#/!)?&!.0(+'0.#2&!.)!

ADB!#8!3($#/!)?&!65]CC!1f!g!57&2)'+7?+)+8&)&'!RQ%O*3$AS!.#>@!.22+'>$#/4*@!)?&!(.874&!F.(!

2+#2&#)'.)&>!)+!. !,$#.4!7'+)&$#!2+#2&#)'.)$+#!+,!BL!̂8/k8ZL !E?&!2+#2&#)'.)&>!7'+)&$#!(.874&!

F.(!>$.4*_&>!+%&'#$/?)!$#!nBB!8Z! C) o9!743(!CBy!R%k%S!/4*2&'+4!3($#/!)?&!54$>&]N]Z*_&'!

IHOH!6$.4*($(!"#$)(!R4)%/'*&6+$%#($H$+S!.)!h¡V!+#!.! 8./#&)$2!()$''&'L!

!



!

! 7&!

ALALCLDL! C#&3$(/*!>&/'.>.)$+#!.((.* !
!
N2)$%$)*!.((.*!

! E?&!>&/'.>.)$+#!.2)$%$)*!+,!73'$,$&>!7'+)&.(+8&!2+874&T&(!F.(!)&()&>!3($#/!.#!$#&3$(/*!

>&/'.>.)$+#! .((.*! F$)? ! . ! ,43+'&(2&$#]4.0&4&>! 7+4*"0! (30()'.)&L! E+! 8.$#).$#!)?&!NEJ]

>&7&#>&#)!.2)$%$)*!+,!)?&!7'+)&.(+8&@!.#!NEJ]'&/&#&'.)$#/!(*()&8!F.(!3(&>!$#!)?&!'&.2)$+#L!

1+44+F$#/! &.2?! 2*24&! +,! NEJ! ?*>'+4*($(@! )?&! '&/&#&'.)$+#! (*()&8! 2+#($()$#/! +,!

7?+(7?+&#+47*'3%.)&!RJXJS!.#>!7*'3%.)&!Q$#.(&!2+#%&')(!+#&!8+4&234&!+,!JXJ!)+!7*'3%.)&!

F?&#!)?&!N6J!$(!2+#%&')&>!0.2Q!)+!)?&!NEJL!!

! J3'$,$&>! 7'+)&.(+8&(! RBLA!µ8+4kZS! F&'&! 8$T&>! F$)?! )?&!(30()'.)&! RAB!µ8+4kZS@!

7*'3%.)&!Q$#.(&!Rij!"k8Z S@!JXJ!RA!88+4kZS@!NEJ!Rh!88+4kZS!.#>!6EE!RC!88+4kZS!$#!C) o9!

743(!CBy!R%k%S!/4*2&'+4L!E?&!,$#.4!%+438&!+,!)?&!'&.2)$+#!F.(!CnB!µZL!E?&!.( (.*! F.(!7&',+'8&> !

.) !ij ¡V!.#>!iBB!'78 !,+'!Ah!?L!C^!µZ!.4$P3+)(!F&'&!).Q&#!.) !(&%&'.4!)$8&!7+$#)(e!B@!C@!A@!i@!h@!n!

.#>!Ah!?+3'(L!E?&!'&.2)$+#!F.(!P3&#2?&>!F$)?!h!µZ!+,!nT!565!(.874&!03,,&'L!E?&!P3&#2?&>!

.4$P3+)(!F&'&!.#.4*_&>!0*!565 ]JN=X!.#>!$8./$#/! +,!,43+'&(2&#2&!+#!V?&8$6+2!IJ!H8./$#/!

5*()&8!RB$*8;!1 SL!E?&!4+((!+,!)?&!,43+'&(2&#2&!F.(!$#>$2.)+'!+,!(30()'.)&!>&/'.>.)$+#L!!

&

C#&3$(/*!>&/'.>.)$+#!.((.*!,+'!.#.4*($(!+,!7&7)$>&(!/&#&'.)&>!>3'$#/!7'+)&.(+8.4!>&/'.>.)$+#!

! 1+'! .#.4*($(! +,! 7&7)$>&(! /&#&'.)&>! >3'$#/! 7'+)&.(+8.4! >&/'.>.)$+#@! )F+! >$,,&'&#)!

&T7&'$8&#).4!(&)37(!F&'&!3(&>L![#&!F.(!$>&#)$2.4!)+!)?&!&T7&'$8&#).4!(&)37!,+'!)?&!.2)$%$)*!

.((.*!>&(2' $0&>!$#!)?&!7'&%$+3(!(&2)$+#!03)!F$)?+3)!)?&!.4$P3+)$#/L!E?&!(&2+#>!F.(!.#!$#&3$(/*!

>&/'.>.)$+#! .((.* ! ($8$4.'! )+!>&(2'$0&>! .2)$%$)*! .((.*! 03)!F$)?+3)!7*'3%.)&!Q$#.(&! .#>!JXJ!

0&2.3(&!)?&!'&.2)$+#!F.(!7&',+'8&>!,+'!+#4*!A!?+3'(!.)!ij¡V!.#>!iBB!'78L!

! 5$#2&! (&%&'.4! 7304$2.)$+#(! $#>$2.)&! )?.)! )?&! ,+'8.)$+#! +,! )?&! ?*0'$>! 2+874&T! 8$/?)!

.,,&2)!&$)?&'!)?&!7&7)$>&!7.))&'#@!7'+8+)&!)?&!/&#&'.)$+#!+,!2&').$#!7&7)$>&(!+'!.4)&'!)?&!8&.#!

($_&!+'!)?&!#380&'!+,!7&7)$>&(!/&#&'.)&>!0*!)?&!A^5!7'+)&.(+8&!RV.(2$+!m!=+4>0&'/@!ABBn@!

M&#>$4!&)!.4L@!CbbD@!G.34&!&)!.4L@!ABChS@!. !A]?+3'!$#&3$(/*!>&/'.>.)$+#!.((.* !F$)?+3)!7*'3%.)&!

Q$#.(&! .#>! JXJ! .#>! F$)?! 7+4*"0! (&23'$#! F.(! 7&',+'8&>! F$)?! )?&! A^5! 7'+)&.(+8&! $#! )?&!

7'&(&#2&!+'! .0(&#2&!+,!CC5! '&/34.)+'(L!1+'! )?$(! .#.4*($(@!7'+)&.(+8&(!73'$,$&>! ,'+8!0+%$#&!

?&.')!F&'&!3(&>!($#2&!$#!0+%$#&!?&.')!#+#&!+,!)?&!CC5!$(+,+'8(!F&'&!,+3#>!)+!0&!&T7'&((&>!

R@&1'3(! NSL!E?&!'&2+80$#.#)!JNAD! " !.#>!JNAD#!7'+)&.(+8&!.2)$%.)+'!2+874&T&(!3(&>!$#!)?$(!

.#.4*($(!F&'&!73'$,$&>!.#>!7'+%$>&>!0*!H'$#.!='$(?Q+%(Q.*.!RM.(&40.2?!/'+37@!CE?5&9$%##!&

=2-(/$!SL! E?'&&! '&.2)$+#(!F&'&! 7&',+'8&>e! '&.2)$+#! 2+#).$#$#/! +#4*! A^5! 7'+)&.(+8&(@! A^5!

7'+)&.(+8&(!.#>!JNAD! " !+'!A^5!7'+)&.(+8&(!.#>!JNAD#L!E?&!CC5!'&/34.)+'(!F&'&!.>>&>!$#!

CBT!8+4.'!&T2&((!+%&'!)?&!A^5!7'+)&.(+8&(!.#>!$#230.)&>!iB!8$#3)&(!7'$+'!)+!)?&!.>>$)$+#!+,!



!

! 78!

(30()'.)&L(E?&!2+#>$)$+#(!+,!$#&3$(/*!>&/'.>.)$+#!.((.*!R&L/L!.!4.'/&!&T2&((!+,!7'+)&$#!(30()'.)&S!

&#(3'&>!)?.)!>$,,&'&#)!7&7)$>&!7'+>32)(!.'&!/&#&'.)&>!.)!($8$4.'!4$#&.'!'.)&(!.#>!.'&!#+)!24&.%&>!

,3')?&'!./.$#!0*!)?&!A^5!7'+)&.(+8&(!.,)&'!)?&$'!'&4&.(&!,'+8!)?&!AB5!VJL!H87+').#)4*@!($#2&!

7+4*"0!(30()'.)&!F.(!3(&>@!)?&!>&/'.>.)$+#!F.(!7&',+'8&>!+#4*!0*!)?&!7'+)&.(+8&!2+874&T&(!

2+#).$#$#/!Cb5!GJ!a!)?&!A^5!7'+)&.(+8&!+'!)?&!$#&3$(/*!'&2+#()$)3)&>!?*0'$>!7'+)&.(+8&!RCb5]

AB5]JNAD! " !+'!Cb5]AB5]JNAD#S!0&2.3(&!)?&!CC5!'&/34.)+'(!0+3#>!)+!,'&&!AB5!RCC5]AB5!+'!

CC5]AB5]CC5S!.'&!#+)!$#%+4%&>!$#!)?&!NEJ]!.#>!30$P3$)$#]>&7&#>&#)!>&/'.>.)$+#L!

!

ALALAL! 5$#/4&]7.')$24&!(.874&!7'&7.'.)$+#!
(

ALALALCL! O&/.)$%&!().$#!/'$>!7'&7.'.)$+#!
!
! E+!%.4$>.)&!(.874&!P3.4$)*!.#>!P3.#)$)*@!+'!)+!'&2+'>!8$2'+/'.7?(!+,!#&/.)$%&!().$#&>!

?*0'$>!7'+)&.(+8&! 2+874&T&(@! )?&! (.874&(!F&'&! ().$#&>! F$)?! BLjny! RFk%S! 3'.#*4! .2&).)&!

R9++)?@!ABCCSL!V.'0+#]2+.)&>!/'$>(!F&'&!/4+F]>$(2?.'/&>!3($#/!5V6!BBn!573))&'!V+.)&'!RB!"8

4%+S!,+'!^B!(&2+#>(!.)!zAB!8N!+#!.!/4.((!(4$>&L!h!µZ!+,!)?&!7'+)&.(+8&!(.874&!F.(!.774$&>!+#!

)?&!/4+F]>$(2?.'/&>!/'$>!.#>!$#230.)&>!,+'!C!8$#3)&L!E?&!(.874&!F.(!04+))&>!+,,!3($#/!.!,$4)&'!

7.7&'L!E?&!/'$>!F.(!F.(?&>!)?'&&!)$8&(!0*!/&#)4&!74.2$#/!+,!)?&!/'$>!(3',.2&!+#!.!F.)&'!>'+7!

.#>!)?&#!04+)!+,,!)?&!F.)&'!3($#/!.!,$4)&'!7.7&'L!h!µZ!+,!)?&!BLjny!3'.#*4!.2&).)&!R().$#S!F.(!

.774$&>!+#!)?&!/'$>!F$)?!.>(+'0&>!(.874&!.#>!$#230.)&>!,+'!C!8$#3)&L!E?&!().$#!F.(!04+))&>!+,,!

3($#/!.!,$4)&'!7.7&'L!E?&!/'$>(!F&'&!.$']>'$&>!0&,+'&!8$2'+/'.7?!'&2+'>$#/L!

!

ALALALAL! V'*+!/'$>!7'&7.'.)$+#!
!
! 1+'!)?&!()'32)3'.4!.#.4*($(!+,!?*0'$>!7'+)&.(+8&!2+874&T&(!0*!2'*+]XI @!,'.2)$+#(!,'+8!

. ! (32'+(&! /'.>$&#)! )?.)@! .22+'>$#/! )+!#&/.)$%&! ().$#!8$2'+/'.7?(@!2+#).$#&>!)?&!8.U+'$)*!+,!

?*0'$>!7'+)&.(+8&!2+874&T&(!F&'&!3(&>!,+' !)?&!7'&7.'.)$+#!+,!2'*+!/'$>(L!E?&!7.')$24&(!F&'&!

.>(+'0&>!+#!.!2+#)$#3+3(!2.'0+#!,$48!.)).2?&>!)+!.!{.3#)$,+$4!GiLnkC!/'$>!/4+F]>$(2?.'/&>!,+'!

^B!(&2+#>(!.)!zAB!8N!3($#/!5V6!BBn!573))&'!V+.)&'!RB!"84%+SL!h!µZ!+,!>>MA[! F.(!.>>&>!+#!

)?&!/'$>!.#>!(.874&!F.(!04+))&>!,+'!A!(&2+#>(!F$)?!.! o?.)8.#!O+L!C!,$4)&'!7.7&'!$#!.!2?.80&'!

7'&2++4&>!.)!h¡V!.#>!F$)?!DBy!?38$>$)*L!='$>(!F&'&!743#/&],'+_&#!$#!4$P3$>!&)?.#&!3($#/!.!

Z&$2.!XI!=J!/'$>!743#/&'!RN%$+!&E$+/*-,-(%'-SL!!



!

! 77!

ALALiL! 5$#/4&]7.')$24&!&4&2)'+#!8$2'+(2+7*!
(

ALALiLCL! H8./&!.2P3$($)$+#!
!
! 1+'!#&/.)$%&!().$#!$8./&!.2P3$($)$+#@!. #!1XH!E&2#.$!=A!AB!RG@CU&&4&2)'+#!8$2'+(2+7&!

F.(!3(&>!.)!.#!.22&4&'.)$+#!%+4)./&!+,!ABB!QKL!E?$(!8$2'+(2+7&!?.(!.#!X./4&!hQ!M5!2.8&'.@!.!

Z.9 ^!,$4.8&#)!&8$))&'!.(!.# !&4&2)'+#!(+3'2&!.#>!.!>3.4].T$(!)+8+/' .7?*!?+4>&'!)?.)!&#.04&(!

)$4)$#/!+,!(.874&(L!H8./&(!F&'&!).Q&#!.)!.!8./#$,$2.)$+#!+,!^AQ) !RCLDn!pk7$T&4SL!

! N44! 2'*+]XI! >.).! F&'&! .2P3$'&>! 3($#/! .#! 1XH! E$).#! :'$+(! RG@CS! 2'*+]&4&2)'+#!

8$2'+(2+7&! .)! I.T! J4.#2Q! H#()$)3)&! ,+'! 9$+7?*($2.4! V?&8$()'*@! =q))$#/&#@!=&'8.#*L! E?&!

8$2'+(2+7&!F.(!+7&'.)&>!.)!.#!.22&4&'.)$+#!%+4)./&!+,!iBB!QKL!H8./&(!F&'&!).Q&#!F$)?!. #!1XH!

1.42+#!HHH!>$'&2)!&4&2)'+#!>&)&2)+'!F$)?!.!#+8$#.4!8./#$,$2.)$+#!+,! jnQ) !RCLC!pk7$T&4SL!E?&!

)+).4! >+(&! +,! hn! &4&2)'+#(! 7&'! pA!F.(! ,'.2)$+#.)&>! +#! AB! ,'.8&( ! )+! +0).$#! v8+%$&(w! +,!

(7&2$8&#(L!

!

ALALiLAL! A6!$8./&!7'+2&(($#/!
!
H8./&!7'&7'+2&(($#/!.#>!(+')$#/!

! 6 3&!)+!4+F!&T7+(3'&!RALAn!&4&2)'+#(!7&'!pAS@!)?&!.2P3$'&>!$#>$%$>3.4!8+%$&!,'.8&(!?.%&!

4+F!($/#.4])+]#+$(&!R5OGS!'.)$+L!I+'&+%&'@!0&2.3(&!+,!)?&!.223834.)$+#!+,!'.>$.)$+#!>.8./& @!

8+()!+,!)?&!?$/?]'&(+43)$+#!$#,+'8.)$+#!$(!7'&(&#)!$#!)?&!,$'()!,&F!,'.8&(!F?$4&!)?&!4.()!,&F!

,'.8&(!2+#).$#!8+()4*!)?&!4+F]'&(+43)$+#!$#,+'8.)$+#L!H#!.>>$)$+#@!)F+!&,,&2)(@!0&.8]$#>32&>!

8+)$+#!+,!(7&2$8&#(!.#>!2?.'/$#/!+,!)?&!(3',.2&!+,!%$)'$,$&>!$2&!.,)&'!&T7+(3'&!)+!)?&!&4&2)'+#!

0&.8!4&.>!)+!)?&!043''$#/!+,!.#!$8./&L!E?+(&!&,,&2)(!2.#!0&!2+''&2)&>!0*!'&/$()&'$#/!$>&#)$2.4!

,&.)3'&(!$#!)?&!($#/4&!,'.8&(@!,+44+F&>!0*!(388$#/!)?&!'&/$()&'&>!,'.8&(!)+!7'+>32&!.!8+)$+#]

2+''&2)&>!$8./&L!H#!+'>&'!)+!&T)'.2)!$#,+'8.)$+#!,'+8!$8./&(!+,!($#/4&!7.')$24&(!.#>!'&>32&!)?&!

&,,&2)(! +,! >'$,)! .#>! 2?.'/$#/@!)?&! '.F! 8+%$&! ,'.8&(! F&'&! .4$/#&>! .#>! F&$/?)&>! 3($#/!)?&!

(+,)F.'&!I+)$+#V+'A!R-?&#/@!ABCjSL!!

! E?&! 2'*+]XI! $8./&! +,! .! %$)'$,$&>! (7&2$8&#! $(!.4(+!8+>34.)&>!0*! 2+#)'.()! )'.#(,&'!

,3#2)$+#!RVE1S!)?.)!8.)?&8.)$2.44*!>&(2'$0&(!)?&!7?*($2.4!7'+2&((&(!$#!.!)'.#(8$(($+#!&4&2)'+#!

8$2'+(2+7&L! E?&! VE1! 2.#! 0&! >&(2'$0&>! 0*! &P3.)$+#! RCS@! F$)?! F.%&4&#/)?!* @! >&,+23(!+_@!

(7?&'$2.4! .0&''.)$+#! 2+&,,$2$&#)! V(@! .#>! (7.)$.4! ,'&P3&#2*! ,! Ro.>&@! CbbASL! E?&!($/#$,$2.#)!

,.2)+'(!)?.)!.,,&2)!)?&!VE1!+,!2'*+]XI!$8./&!,+'8.)$+#!.'&!)?&!>&,+23(!.#>!.0&''.)$+#(!+,!)?&!

4&#(L!['$/$#.4!$#,+'8.)$+#!+,!)?&!$8./&(!83()!0&!2+''&2)&>!3($#/!.223'.)&!VE1!7.'.8&)&'(!$#!

+'>&'! )+! +0).$#! .! '&4$.04&! i6! '&2+#()'32)$+#L! E?&! VE1! 7.'.8&)&'(! +,! .4$/#&>@! 3#F&$/?)&>!

8$2'+/'.7?(!F&'&!&()$8.)&>!3($#/!)?&!(+,)F.'&!=2),!R-?.#/@!ABC^SL![#&!+,!)?&!+3)73)(!+,!=2),!



!

! 7N!

2+#).$#(!.!5ENG!,$4&!F?$2?!2+#).$#(!.44!)?&!>&)&'8$#&>!VE1!7.'.8&)&'(!)?.)!2.#!0&!>$'&2)4*!

3(&>!,+'!,3')?&'!A6!+'!i6! 7'+2&(($#/L!!

!

!"# $%$&' ( )*+ ,- . / 0 (1 (23 & $
45$(67(89

3
: ; !!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!RCS!

!

! N,)&'! $8./&! 7'&7'+2&(($#/! F$)?! I+)$+#V+'A! .#>! =2),@!.! 8$2'+/'.7? ! (+')$#/! F.(!

7&',+'8&>!3($#/!)?&!(+,)F.'&!V+F!I $2'+/'.7?!{3.4$)*!V?&2Q&'L!H#!)?$(!()&7@!8 $2'+/'.7?(!)?.)!

2+#).$#&>!0'+Q&#!+'!>'*! $2&@!F&'&!2+#).8$#.)&>@!043''&>!+'!&87)*!]!F&'&!>$(2.'>&>L!!

!

J.')$24&!7$2Q$#/!.#>!A6!24.(($,$2.)$+#!

! A6!$8./&!7'+2&(($#/!F.(!7&',+'8&>!3($#/!)?&!(+,)F.'&!GXZH[O!%&'L!iLB!R-$%.#+%@!

ABCDS!.#>!V'*+5 JNGV!%&'L!BL^Ln!RJ3#U.#$!&)!.4L@!ABCjSL!GXZH[O!R,+'!GX/34.'$(&>!Z$Q&4$?++>!

[7)$8$(.)$+OS! &874+*(! .#! &87$'$2.4! 9.*&($.#! .77'+.2?! )+! '&,$#&8&#)! +,! R834)$74&S! i6!

'&2+#()'32)$+#(!+'!A6!24.((!.%&'./&(!$#!2'*+]XIL!H#!)?&!2+''&(7+#>$#/!9.*&($.#!,'.8&F+'Q@!

8.#*!7.'.8&)&'(!+,!.!().)$( )$2.4!8+>&4!. '&!&()$8.)&>!,'+8!)?&!>.).@!F?$2?!4&.>(!)+!+0U&2)$%&!

.#>! ?$/?]P3.4$)*! '&(34)(! R52?&'&(@! ABCASL! V'*+5JNGV! R2'*+]XI! ($#/4&]7.')$24&!!7& $#$($*!

'&2+#()'32)$+#! .#>!24.(($,$2.)$+#S!2+80$#&(! )F+! .4/+'$)?8(e! )?&! ()+2?.()$2! /'.>$&#)!>&(2&#)!

R5=6S!,+'! ! 7&$#$($*!'&2+#()'32)$+#!+,!7'+)&$#!()'32)3'&!0*!'.#>+8!$#$)$.4$_.)$+#!,'+8!.!(&)!+,!

7.')$24&(@!F$)?+3)!.#*!$#$)$.4!8+>&4(!+'!().')$#/!()'32)3'&(!.#>!(&2+#>@!)?&!0'.#2?].#>]0+3#>!

8.T$838! 4$Q&4$?++>! +7)$8$_.)$+#! .4/+'$)?8! ,+' ! '&,$#&8&#)! +,! i6! 8.7(! )+! ?$/?! '&(+43)$+#!

RJ3#U.#$!&)!.4L@!ABCjSL!

! I .#3.4!7.')$24&!7$2Q$#/@!7.')$24&!&T)'.2)$+#@!.#>!'&,&'&#2&],'&&!A6!24.(($,$2.)$+#!F&'&!

7&',+'8&>! $#!GXZH[O! )+! /&#&'.)&! A6! 24.((! .%&'./&(!)?.)!F&'&!3(&>! .(! )&874.)&(! ,+'! )?&!

.3)+8.)$2! 7.')$24&! 7$2Q$#/!$#! )?&! (+,)F.'&!=.3)+8.)2?L! G&(34)(! +,! )?&! .3)+8.)$2! 7.')$24&!

7$2Q$#/!F&'&!$#(7&2)&>!$#!GXZH[O!.#>!+#2&!)?&!7$2Q$#/!F.(!+7)$8$_&>!R.48+()!&%&'*!7.')$24&!

$#!)?&!8$2'+/'.7?!F.(!7$2Q&>!.#>!7.')$24&(!F&'&!2&#)&'&>S!7.')$24&(!F&'&!&T)'.2)&>!,'+8!)?&!

8$2'+/'.7?( L!E?&! ,+44+F$#/!'&,&'&#2&],'&&!A6! 24.(($,$2.)$+#! +,! &T)'.2)&>! 7.')$24&(! F.(!

7&',+'8&>!3($#/!V'*+5 JNGV!)+!,.2$4$).)&!().2Q!24&.#$#/!.#>!'&8+%.4!+,!U3#Q!7.')$24&(L!E?&!

'&(34)$#/!A6!24.((!.%&'./&(!F&'&!%$(3.44*!$#(7&2)&>!.#>!7.')$24&(!0&4+#/$#/!)+!24.((!.%&'./&(!

)?.)!24&.'4*!(?+F&>!$2&!2+#).8$#.)$+#@!2?.'/$#/@!>'$,)!+'!,.4(&]7+($)$%&!$8./&(!R(32?!.(!2.'0+#!

&>/&(S!+'!)?.)!>$>!#+)!(?+F!24&.'!7.')$24&!%$&F(!F&'&!>$(2.'>&>L!

!



!

! 7P!

ALALiLiL! i6!7'+2&(($#/!
!
! J.')$24&(!0&4+#/$#/!)+!0&()!24.((!.%&'./&(!F&'&!3(&>!)+!/&#&'.)&!.# !$#$)$.4!i6! 8+>&4!

3($#/!)?&!!7 8$#$($*!'&2+#()'32)$+#!$#!V'*+5JNGVL![#2&!+0).$#&>@!)?&!$#$)$.4!i6! 8+>&4!F.(!

'&,$#&>! 3($#/! )?&! ?+8+/&#+3(!'&,$#&8&#)! $#!V'*+5JNGV! )+! &4$8$#.)&! )?&! ,.4(&! ()'32)3'.4!

,&.)3'&(!.#>!)+!$87'+%&!)?&!'&(+43)$+#L!E?&!$#$)$.4!i6!8+>&4!F.( !3(&>!.(!. !'&,&'&#2&!$#!.!i6!

24.(($,$2.)$+#!.#>!i6!'&,$#&8&#)!$#!GXZH[OL!E?&!/&#&'.)&>!i6!24.((!.%&'./&(!F&'&!%$(3.44*!

$#(7&2)&>!3($#/!)?&!(+,)F.'&!"V51!V?$8&'.!RJ&))&'(&#!&)!.4L@!ABChSL!!

! 1+'!(&7.'.)$+#!+,!7.')$24&(!)?.)!2+#).$#!+'!>+#l)!2+#).$#!JNAD!+'!JNABB!+#!)?&!,'&&!&#>!

+,!)?&!A^5!7'+)&.(+8&@!.!8.(Q!R?*0'$>!8.(QS!F.(!2'&.)&>!3($#/!)?&!(+,)F.'&!V+FX*&(!.#>!

GXZH[O!,+'!i6!%+438&!+#!)?&!($>&!+,!)?&!A^5!7'+)&.(+8&!F?&'&!JNAD!+'!JNABB!(?+34>!0&!

)+!,+'8!)?&!?*0'$>!7'+)&.(+8&L!E?&!?*0'$>!8.(Q!,+23(&(!)?&!i6!24.(($,$2.)$+#!+#!)?.)!7.')!+,!

)?&!2+874&TL!N,)&'!(&7.'.)$+#@!i6!24.((!.%&'./&(!'&7'&(&#)$#/!?*0'$>!7'+)&.(+8&!2+874&T&(@!

F&'&!2+80$#&>!.#>!7.')$24&(!0&4+#/$#/!)+!)?+(&!i6!24.((!.%&'./&(!F&'&!(30U&2)&>!)+!)F+!8+'&!

'+3#>(!+,!i6!'&,$#&8&#)e!$#!)?&!,$'()!'&,$#&8&#)!)?&!(.8&!'&,&'&#2&!.#>!?*0'$>!8.(Q!.(!$#!)?&!

7'&%$+3(!'&,$#&8&#)!F&'&!3(&>!.#>!)?&!(&2+#>!.#>!,$#.4!'&,$#&8&#)!F.(!7&',+'8&>!3($#/!)?&!

'&(34)!i6!8+>&4!,'+8!4.)&()!'&,$#&8&#)!.(!.!'&,&'&#2&!.#>!.!#&F!8.(Q!,+'!)?&!F?+4&!2+874&T!

2'&.)&>!$#!GXZH[O!)+!*$&4>!)?&!,$#.4!()'32)3'&L!!

! E?&!'&(+43)$+#!+,!)?&!,$#.4!()'32)3'&(!F.(!&()$8.)&>!3($#/!.!8&)?+>!2.44&>!1+3'$&'!(?&44!

2+''&4.)$+#!R15VSL!E?&!i6!15V!F.(!$#)'+>32&>!0*!!M.'.3_!m!%.#!M&&4!RCbD^SL!H)!8&.(3'&(!)?&!

#+'8.4$_&>! 2'+((]2+''&4.)$+#! 2+&,,$2$&#)! 0&)F&&#! )F+! $#>&7&#>&#)4*! '&,$#&>! i6! %+438&(!

+0).$#&>! ,'+8! (30(&)(! +,! )?&! >.).(&)! +%&'! 2+''&(7+#>$#/! (?&44(! $#! 1+3'$&'! (7.2&@! $L&L@! .(! .!

,3#2)$+#!+,!(7.)$.4!,'&P3&#2*L!1$#.44*@!.!)?'&(?+4>!+,!BLChi@!F?$2?!'&7'&(&#)(!.!($/#.4])+]#+$(&!

'.)$+!+,!C@!$(!3(&>!)+!>&)&'8$#&!)?&!'&(+43)$+#L!

!

!

!

!

!

!

!

!

!

!

(



!

! 7I !

T\!G3/$'"/ (

(
T\N\!P$#,+,%&",-)(-+("03(1&,"(2#-"3,)(>!@XYL;( (

(
! 1+'! )?&! .,,$#$)*! 73'$,$2.)$+#! +,! 7'+)&.(+8&! 2+874&T&(@! )?&! 0.$)! 7'+)&$#@! =5E]"9Z @!

F?$2?! 2+#).$#(! )?&! /43).)?$+#&]5])'.#(,&'.(&! R=5ES]).//&>! "9Z! >+8.$#! ,'+8! .! ?38.#!

G.>Ai9 @!F?$2?!0$#>(!)?&!G7#CB!(303#$)!+,!)?&!Cb5!GJ@!?.>!)+!0&!73'$,$&>L!E?&!73'$,$2.)$+#!

7'+)+2+4!,+'!)?&!0.$)!7'+)&$#!F.(!.>.7)&> !,'+8!9&(2?&!m!=+4>0&'/!RABCASL!E?&!,$'()!73'$,$2.)$+#!

()&7!F.(!)?&!.,,$#$)*!73'$,$2.)$+#!+#!.!/43).)?$+#&!(&7?.'+(&!'&($#!RK,^$#3(T\NSL!!

!

!
K,^$#3(T\N\(5++,),".(%0#-4&"-^#&20.(KP;6(%0#-4&"-^#&4(-+("03(>!@XYL;\ (

@03(/&42'3(&22',%&",-)a(%-'$4)(I&/0(&)*(3'$",-) (-+("03(>!@XYL; (I,"0(&(^#&*,3)"(-+(SXNS(44-'V; (#3*$%3*(

>!W (I3#3(4-),"-#3* (F,&(&1/-#1&)%3(&"(QdS()4i ("03(23&A(&"(YEQdS(*$#,)^("03(3'$",-)(/0-I/(>!@ XYL;(

"0&"(I&/ (3'$"3*(+#-4("03(%-'$4)\(><L( n(>!@(3'$",-)(1$++3#\(

(

! V+44&2)&>!,'.2)$+#(!,'+8! )?&!=5E]"9Z! .,,$#$)*!73'$,$2.)$+#!F&'&!.#.4*_&>!%$.!565]

JN=X!RK,^$#3(T\QSL!E?&!7'+)&$#!0.#>!%$(3.4$_&>!.)!ziD!Q6.!'&7'&(&#)(!+%&'&T7'&((&>!=5E]

"9Z L!



!

! 7E!

!
K,^$#3(T\Q\(5)&'./,/(-+(>!@ XYL;(F,&(!=! XP5>< \((

?&#A3#(n(P#3%,/,-)(P'$/(2#-"3,)('&**3#(QjS(A=&a(5gX5NQ(&)*(LNQ(n(3'$",-)(+#&%",-)/(%-##3/2-)*,)^("- ("03(

23&A(&"(YEQdS\(9)("03(#,^0"("03(3b23%"3*(1&)*(-+(>!@XYL;(,/(4&#A3*i("03(4-'3%$'&#(4&// (-+(>!@XYL;(

,/(sTd(A=&\(

(

! E?&! (&2+#>!73'$,$2.)$+#! ()&7! ,+'! =5E ]"9Z !F.(! )? &! ($_&!&T243($+#!2?'+8.)+/'.7?*!

RK,^$#3(T\T[L!1+44+F$#/!5XV@!)?&!,'.2)$+#(!)?.)!2+#).$#&>!=5E]"9Z! F&'&!2+#2&#)'.)&>!.#>!

8&.(3'&>! 7'+)&$#! 2+#2&#)'.)$+#! F.(! hL^!8/k8Z ! R$CyR=5E]"9ZS! ‚! CiLASL! [#! .%&'./& @! .#!

.8+3#)!+,!.77'+T$8.)&4*!^B!8/! 2+34>!0&!+0).$#&>!,'+8!+#4*!h!Z!+,!2&44!234)3'&L!

(

K,^$#3(T\T\(!,B3(3b%'$/,-)(%0#-4&"-^#&20.(KP;6(%0#-4&"-^#&4(-+("03(>!@XYL;\ (

K#&%",-)/( /0-I,)^(&1/-#1&)%3(&"(QdS()4(Z5NSX5NQ(&)*(LNXLl[(%-)"&, )("03(>!@XYL;("0&"( ,/( /32&#&"3*(

+#-4("03(>!W(I0,%0(#&)(-$"(-+("03(%-'$4)(&"("03(3'$",-)(F-'$43(-+(NQjXNTS(4;\ (

(



!

! 7: !

T\Q\!5++,),".(2$#,+,%&",-)(-+(2#-"3&/-43(%-42'3b3/(+#-4(1-F,)3(-#^&)/ (&)*(G79(
%3''/\(
(

! 5$T!>$,,&'&#)!0+%$#&!+'/.#( @!7.#2'&.(@!)&()&(@!?&.')@!0'.$#@!(74&&#!.#>!4$%&'@!F&'&!3(&>!

.( !(+3'2&!8.)&'$.4(!)+!+0).$#!8.88. 4$.#!7'+)&.(+8&!2+874&T&(!$#!+'>&'!)+!$>&#)$,*!+'/.#( !$#!

F?$2?!)?&!CC5!.#>!JNABB!7'+)&.(+8&!.2)$%.)+'(!.'&!&T7'&((&>L!1'.2)$+#(!2+44&2)&>!>3'$#/!.!

($#/4&]()&7!.,,$#$)*!73'$,$2.)$+#!+,!7'+)&.(+8&!2+874&T&(!0*!3($#/!)?&!0.$)!7'+)&$#!=5E]"9Z !

F&'&!.#.4*_&>!%$.!565 ]JN=X!RK,^$#3(T\gS!)+!2+#,$'8!)?&!7'&(&#2&!+,!.44!7'+)&.(+8&!(303#$)(e!

)?&!AB5!VJ!(303#$)(! .#>!)?&!Cb5!GJ! (303#$)(L!E?&!&,,$2$&#2*!+,! .,,$#$)*!73'$,$2.)$+#(!F.(!

2+87.'.04&!.8+#/!>$,,&'&#)!0+%$#&!+'/.#(!&T2&7)!)?&!(74&&#!F?&'&!)?&!&,,$2$&#2*!+,!.,,$#$)*!

73'$,$2.)$+#!F.( !.! #+).04*!4+F&'!.#>!)?&!.8+3#)!+,!73'$,$&>!7'+)&.(+8&!2+874&T&(!F.(!4+F&'!

$#!2+87.'$(+#!F$)?!+)?&'!+'/.#( !,'+8!)?&!(.8&!.8+3#)!+,!&T)'.2)L!
!

(
K,^$#3(T\g\(!=! XP5><(&)&'./,/ (-+(&++,),".(2$#,+,%&",-)( -+(2#-"3&/-43(%-42'3b3/(+#-4( *,++3#3)"(1-F,)3(

-#^&)/ \((

?( n(4&#A3#a(P&^3G$'3#(2#3/"&,)3*(2#-"3,)('&**3#(NdS(A=&i(K(n(+'-I"0#-$^0a(:( n(I&/0a(<N(&)* (<Q(n("I-(

/32&#&"3( 3'$",-)( +#&%",-)/\( 9)( "03(#,^0"( "03( 1&)*/( %-##3/2-)*,)^( "-( ,)*,F,*$&'( /$1$),"/( -+( "03( Q_!(

2#-"3&/-43(&)*(1&)*(%-##3/2-)*,)^( "-( "03(1& ,"(2#-"3,)(>!@XYL;(&#3(4&#A3*\(5( / 4&''(&4-$)"( -+( "03(

3)*-^3)-$/(>!@(2#-"3,)(I&/(2#3/3)"(,)("03(3'$",-)\ (

M FT W E1 E2 FT W E1 E2 FT W E1 E2

Pancreas Testicles Heart

170
130
95
72

55

43

34

26

kDa

Rpn1
Rpn2

Rpn3
Rpt1
Rpt2
Rpt3-6

Rpn5-10

Rpn11
GST-UBL
Rpn12

20S CP subunits

Endogenous GST

Brain Spleen Liver

170
130
95
72

55

43

34

26

kDa

Rpn1
Rpn2

Rpn3
Rpt1
Rpt2
Rpt3-6

Rpn5-10

Rpn11
GST-UBL

Rpn12

20S CP subunits

Endogenous GST

170
130
95

72

55

43

34

26

kDa M FT E1 E4E3E2W FT E1 E4E3E2W

IFN-!  treated
RKO cells

IFN-!  untreated
RKO cells

Rpn1
Rpn2
Rpn3
Rpt1
Rpt2

Rpt3-6

Rpn5-10

Rpn11

GST-UBL

Rpn12

20S CP subunits

Endogenous GST



!

! N0!

(

! E?&!7'+)&$#!2+#2&#)'.)$+#!+,!)?&!&43)$+#!,'.2)$+#!XC!,'+8!&.2?!+'/.# !F.(!>&)&'8$#&>!

3($#/!)?&!9'.>,+'>!.((.*L!E?&!7'+)&$#!2+#2&#)'.)$+#(!F&'&e!BLj!8/k 8Z !,+'!7.#2'&.(!.#>!4$%&'@!

BL!̂8/k8Z !,+'!0'.$#!.#>!)&()&(@!BLi!8/k8Z!,+'!(74&&#!.#>!BLC!8/k8Z !,+' !?&.')L!H87+').#)4*@!

)?&! 8&.(3'&>! 2+#2&#)'.)$+#! >+&(! #+)! '&,4&2)! )?&! 2+#2&#)'.)$+#! +,! 73'$,$&>! 7'+)&.(+8&!

2+874&T&(!>3&! )+! )?&!7'&(&#2&!+,!0.$)!7'+)&$#!=5E]"9Z @!&#>+/&#+3(!=5E! .#>!2+73'$,$&>!

7'+)&.(+8&!$#)&'.2)$#/!7'+)&$#(!RJHJ(SL!!

! !

! E?&!(.8&!7'+)+2+4!F.(!3(&>!,+'!)?&!73'$,$2.)$+#!+,!7'+)&.(+8&!2+874&T&(!,'+8!G:[ !

2&44(L!EF+!0.)2?&(!+,!G:[!2&44(!F&'&!3(&>!.(!(+3'2&!8.)&'$.4e!G:[!2&44(!)?.)!F&'&!)'&.)&>!

F$)?!H1O]#!.#>!3#)'&.)&>!G:[!2&44(L!N(! ,+'! )?&!73'$,$2.)$+#! ,'+8!0+%$#&!+'/.#( @!)?&!(.8&!

($#/4&]()&7!.,,$#$)*!73'$,$2.)$+#!F$)?!=5E]"9Z!F.(!3(&>!.#> !2+44&2)&>!,'.2)$+#(!F&'&!.#.4*_&>!

%$.!565]JN=X!RK,^$#3(T\j SL!E?&!.8+3#)!+,!73'$,$&>!7'+)&.(+8&!2+874&T&(!F.(!2+87.'.04*!

(322&((,34!,'+8!0+)?@!H1O]#!)'&.)&>!.#>!3#)'&.)&>!G:[!2&44(L!
!

!
K,^$#3(T\j\(!=! XP5><( &)&'./,/ (-+(&++,),".(2$#,+,%&",-)(-+(2#-"3&/-43(%-42'3b3/(+#-4(G79( %3''/\(

?( n(4&#A3#a(P&^3G$'3#(2#3/"&,)3*(2#-"3,)('&**3#(NdS(A=&i(K(n(+'-I"0#-$^0a(:( n(I&/0a(<Na(<Qa(<T(&)* (<g(

n(+-$#(/32&#&"3(3'$",-)(+#&%",-)/\(9)("03(#,^0"("03(1&)*/(%-##3/2-)*,)^("-(,)*,F,*$&'(/$1$),"/(-+("03(Q_!(

2#-"3&/-43(&)*(1&)*(%-##3/2-)*,)^( "-( "03(1&,"(2#-"3,)(>!@ XYL;(&#3(4&#A3*\(5( / 4&' '(&4-$)"( -+ ("03(

3)*-^3)-$/(>!@(2#-"3,)(I&/(2#3/3)"(,)("03(3'$ ",-)\ (

(

! E?&! 7'+)&$#! 2+#2&#)'.)$+#! +,! )?&! &43)$+#! ,'.2)$+#! XC! ,'+8! 0+)?@! H1O]#! )'&.)&>! .#>!

3#)'&.)&>!G:[!2&44(@!F.(!>&)&'8$#&>!F$)?!9'.>,+'>!.((.*L!E?&!7'+)&$#!2+#2&#)'.)$+#(!F&'&e!

BLh!8/k8Z!,+'!H1O]#!)'&.)&>!G:[!2&44(!.#>!BL^!8/k8Z!,+'!3#)'&.)&>!G:[!2&44(L!!

M FT W E1 E2 FT W E1 E2 FT W E1 E2

Pancreas Testicles Heart

170
130
95
72

55

43

34

26

kDa

Rpn1
Rpn2

Rpn3
Rpt1
Rpt2
Rpt3-6

Rpn5-10

Rpn11
GST-UBL
Rpn12

20S CP subunits

Endogenous GST

Brain Spleen Liver

170
130
95
72

55

43

34

26

kDa

Rpn1
Rpn2

Rpn3
Rpt1
Rpt2
Rpt3-6

Rpn5-10

Rpn11
GST-UBL

Rpn12

20S CP subunits

Endogenous GST

170
130
95

72

55

43

34

26

kDa M FT E1 E4E3E2W FT E1 E4E3E2W

IFN-!  treated
RKO cells

IFN-!  untreated
RKO cells

Rpn1
Rpn2
Rpn3
Rpt1
Rpt2

Rpt3-6

Rpn5-10

Rpn11

GST-UBL

Rpn12

20S CP subunits

Endogenous GST



!

! N$!

! 9&,+'&!.#*!,3')?&'!.#.4*($(!+,!73'$,$&>!7'+)&.(+8&!2+874&T&(@!)?&!&T2&((!+,!=5E]"9Z!

F.(! '&8+%&>!0*!>&#($)*!/'.>$&#)!34)'.2&#)'$,3/.)$+#!+#!.!CB]iBy!(32'+(&!/'.>$&#)L!ABB!µZ!

/'.>$&#)!,'.2)$+#(!F&'&!.#.4*_&>!%$.!1*(&7"*(!+#!)?&!#$)'+2&4434+(&!8&80'.#&!().$#&>!$#!.8$>+!

04.2Q!(+43)$+#!RK,^$#3(T\_SL!!!

!
K,^$#3(T\_\(<b&42'3(-+(&(H3)$L"3)(-)("03(),"#-%3''$'-/3(4341#&)3\ (

Q(µ; (-+("03(/$%#-/3(^#&*,3)"(+#&%",-)(ZNXQN[(I&/(&22',3* (-)("03(),"#-%3''$'-/ 3(4341#&)3\(5+"3#(/"&,),)^(

I,"0(&4,*- (1'&%A(&)*(*3/"&,),)^(,)("03(*3/"&,) ,)^ (1$++3#a("03(#3'&",F3(2#-"3,)(&4-$)"(,)(3&%0(+#&%",-)(I&/(

*3"3%"3*(1. ("03(&223&#&)%3(-+(1'$3(%-'-#\(@03(+#&%",-)/(I,"0(4-#3(,)"3)/3(1'$3(%-'-#(%-)"&,)(4-#3(2#-"3,)/\(

(

! E?&! 0.$)! 7'+)&$#! =5E]"9Z ! ?.(! )?&! 8+4&234.'!8.((! +,! iD! Q6.! .#>! 7'+)&.(+8&!

2+874&T&(!?.%&!)?&!8+4&234.'!8.(( !$#!. !'.#/&!+,!CLn!a!ALn!I6.@!?&#2&!)?&*!2.#!0&!&,,&2)$%&4*!

(&7.'.)&>! $#! )?&! (32'+(&! /'.>$&#)L!N22+'>$#/! )+! )?&! $#)&#($)*! +,! .8$>+! 04.2Q! ().$#$#/@! )?&!

,'.2)$+#(!.)!)?&!0&/$##$#/!+,!.!/'.>$&#)!F&'&!)?&!8+()!&#'$2?&>!$#!7'+)&$#!2+#)&#)@!)?&!8$>>4&!

,'.2)$+#! (+8&F?.)!4&((! .#>! )?&#! ./.$#! .,)&'!&4&%&#)?! ,'.2)$+#! )?&!7'+)&$#!2+#)&#)!$#2'&.(&(L!

M&#2&@! )?&! 2+''&(7+#>$#/! >$()'$03)$+#! +,! 7'+)&$#! 2+87+#&#)(! F.(! )?&! ,+44+F$#/e! )?&! 8+()!

.03#>.#)!7'+)&$#!$#!)?&!(.874&@!)?&!=5E]"9Z @!F.(!8.$#4* !7'&(&#)!$#!,$'()!,&F!,'.2)$+#(!RC]^S!

F?$4&!7'+)&.(+8&!2+874&T&(!)'.%&4&>!832?!,3')?&'!.#>!F&'&!8.$#4*!7'&(&#)!$#!,'.2)$+#(!CA!a!

CjL!

(

T\T\!!34,]$&)","&",F3(&)&'./,/(-+(2$#,+,3*(2#-"3&/-43(%-42'3b3/(
(

iLiLCL! J'+)&.(+8&!2+874&T&(!,'+8!>$,,&'&#)!0+%$#&!+'/.#( !
(
! E?&! &T)'.2)! .#>! &43)$+#! (.874&(! F&'&! .#.4*_&>! (&8$P3.#)$).)$%&4*! 0*! 8.((!

(7&2)'+8&)'*!$#!+'>&'!)+!,$#>!)?&!+7)$8.4!0+%$#&!+'/.# !)?.)!2+34>!0&!3(&>!.(!.!(+3'2&!8.)&'$.4!

)+!73'$,*!?*0'$>!7'+)&.(+8&!2+874&T&(L!N7.')!,'+8!)?&!2+#()$)3)$%&!A^5!7'+)&.(+8&!(303#$)(@!

8+()!7'+8$#&#)!$>&#)$,$&>!7'+)&$#(!$#243>&>!JHJ(!4$Q&!"VMZ n!.#>! "(7Ch!6"9( @!G.>AiN@!

G.>Ai9! .#>!7'+)&.(+8&!.((&804*!2?.7&'+#&(L!CC5!.#>!JNABB!7'+)&.(+8&!.2)$%.)+'(!F&'&!

,+3#>!$#!.44!+'/.#( @!&T2&7)!?&.')L!R@&1'3(! NSL!!

! I+'&+%&'@! )+! (&8$P3.#$),*! )?&! 8.((! (7&2)'+8&)'*! 7'+)&$#! $>&#)$,$2.)$+#! '&(34)(@! )?&!

>&)&2)&>!#+'8.4$_&>!.'&.!2+''&(7+#>$#/!)+!.!(7&2$,$2!7'+)&.(+8&!.2)$%.)+'!F.(!#+'8.4$_&>!)+!

>&)&2)&>!#+'8.4$_&>!.'&.!2+''&(7+#>$#/!)+!)?&!! C!(303#$)!+,!)?&!AB5!VJ!.#>!)?3(!'&7'&(&#)(!



!

! N&!

)?&!'&4.)$%&!.8+3#)!+,!&.2?!'&/34.)+'!7&'!7'+)&.(+8&!2+874&T!$#!)?&!$#>$%$>3.4!(.874&L!E?&!

'&4.)$%&!.8+3#)(!+,!JNAD! @!JNAD" @!JNAD#!.#>!JNABB!F&'&!2.4234.)&>!.#>!2+87.'&>!0&)F&&#!

)?&!2+''&(7+#>$#/!&T)'.2)! .#>!&43)$+#!(.874&(!,'+8 !&.2?!0+%$#&!+'/.#!3(&>!$#!73'$,$2.)$+#!

RK,^$#3(T\l a(@&1'3(! QSL!!
!

!
K,^$#3( T\l\( G3'&",F3( &4-$)"/( -+( P5Qd! a( P5Qd" a( P5Qd#(&)*( P5QSS(2#3/3)"(13+-#3( Z3b"#&%"[( &)*( &+"3#(

Z3'$",-)[ (&++,),".(2$#,+,%&",-)(-+(2#-"3&/-43(%-42'3b3/(+#-4(*,++3#3)"(1-F,)3(-#^&)/\(

@03(#3'&",F3(&4-$)"(-+(,)*,F,*$&' (2#-"3&/-43(&%",F&"-#(,/ ()-#4&',B3* ("-("03(#3'&",F3(&4-$)"(-+(2#-"3&/-43(

! N(/$1$),"(,)("03(%-##3/2-)*,)^(3b"#&%"V3'$",-)i("03(#3'&",F3(&4-$)"(-+(,)*,F,*$&' (2#-"3&/-43(&%",F&"-#/(

,)( 3b"#&%"( -#(3'$",-)( I,"0,)( "03( /&43( -#^&) (&#3( %-42&#&1'3( 1$"( "03.( &#3( )3,"03#( %-42&#&1'3( 13"I33)(

*,++3#3)"(-#^&) / ()-#(13"I33)(3b"#&%"/(&)*(3'$",-)/(+#-4("03(/&43(-#^&) \(

(

! E?&! '&4.)$%&! .8+3#)!+,!JNAD! !$(!0*! ,.'! )?&!?$/?&()!$#! .44!&T)'.2)(@! ,+44+F&>!0*! )?&!

JNAD" !F$)?!8+'&!)?.#!?.4,!.(!4&((!$#!)?&!'&4.)$%&!.8+3#)!)?.#!JNAD! L!E?&!JNAD#!2+874&T!

.#>!JNABB!?.%&!)?&!4+F&()!'&4.)$%&!.8+3#)(!$#!.44!+'/.#( L!I&.#F?$4&@!$#!&43)$+#!(.874&(@!.44!

7'+)&.(+8&!.2)$%.)+'(!?.%&!($8$4.'4*!4+F!'&4.)$%&!.8+3#)(!F$)?!)?&!+#4*!&T2&7)$+#!0&$#/!)?&!

JNAD! !$#!&43)$+#!,'+8!0+%$#&!(74&&#L!

!

BLBBXgBB

CLBBXgBB

ALBBXgBB

iLBBXgBB

hLBBXgBB

nLBBXgBB

^LBBXgBB
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&43)$+#
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&T)'.2)
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&43)$+#

574&&#
&T)'.2)

574&&#
&43)$+#
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&T)'.2)

J.#2'&.(
&43)$+#

E&()&(
&T)'.2)

E&()&(
&43)$+#

V
+

3#
)(

!#
+

'8
.4

$_
&

>
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#!
N

"

JNAD…

JNADr

JNAD<

JNABB



!

! N8!

iLiLAL! J'+)&.(+8&!2+874&T&(!,'+8!G:[!2&44(!
(
! E?&!(.8&!(&8$P3.#)$).)$%&!.#.4*($(!+,!8.((!(7&2)'+8&)'* !7'+)&$#!$>&#)$,$2.)$+#!'&(34)(!

F.(!7&',+'8&> !F$)?!&T)'.2)(!.#>!&43)$+#(!.,)&'!.,,$#$)*!73'$,$2.)$+#!+,!7'+)&.(+8&!2+874&T&(!

,'+8!H1O]#!)'&.)&>!.#>!3#)'&.)&>!G:[!2&44(L!N(!,+'!)?&!0+%$#&!+'/.#( @!.44!(303#$)(!+,!)?&!A^5!

7'+)&.(+8&!F&'&! $>&#)$,$&>! .(! F&44! .(! (&%&'.4! JHJ(@! 7'+)&.(+8&! .((&804*! 2?.7&'+#(! .#>!

7'+)&.(+8&!.2)$%.)+'(!JNAD! @!JNAD" @!JNAD#!.#>!JNABB!R@&1'3(! NSL!E?&!'&4.)$%&!.8+3#)(!+,!

JNAD! @!JNAD" @!JNAD#!.#>!JNABB!F&'&!2.4234.)&>!.#>!2+87.'&>!0&)F&&#!)?&!H1O]#!)'&.)&>!

.#>!3#)'&.)&>!G:[!2&44(!RK,^$#3(T\da(@&1'3(! QSL!!

!
K,^$#3(T\d\(G3'&",F3(&4-$)"/(-+(P5Qd! a(P5Qd" a(P5Qd#(&)*(P5QSS(2#3/3)"(,)(JK8X#("#3&"3*(&)*($)"#3&"3*(

G79(%3''/(13+-#3(Z3b"#&%"[(&)*(&+"3#(Z3'$",-)[ (&++,),".(2$#,+,%&",-)(-+(2#-"3&/-43(%-42'3b3/\(

@03(#3'&",F3(&4-$)"(-+(,)*,F,*$&'(2#-"3&/-43(&%",F&"-#(,/()-#4&',B3*("-("03(#3'&",F3(&4-$)"(-+(2#-"3&/-43(

! N(/$1$),"(,)("03(%-##3/2-)*,)^(3b"#&%"V3'$",-)i("03(#3'&",F3(&4-$)"(-+(,)*,F,*$&'(2#-"3&/-43(&%",F&"-#/(

,)(3b"#&%"(-#(3'$",-)( +#-4("03(/&43(".23(-+(G79(%3''/(ZJK8X#("#3&"3*(-#($)"#3&"3*[(&#3(%-42&#&1'3(1$"("03.(

&#3()3,"03#(%-42&#&1'3(13"I33)(*,++3#3)"(".23/(-+(G79(%3''/()-#(13"I33)(3b"#&%"/(&)*(3'$",-)/(+#-4("03(

/&43(".23(-+(G79(%3''/\(

(

! E?&! H1O]#! )'&.)8&#)! '&(34)&>! $#! .! >$,,&'&#)! 7.))&'#! +,! '&4.)$%&! .8+3#)(! +,!>$()$#2)!
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)?&! 7'+2&(($#/! +,! .#)$/&#$2! 7&7)$>&(! 7'&(&#)&>!0*! 24.((! H! 8+4&234&(! +,! )?&! 8.U+'!

?$()+2+87.)$0$4$)*!2+874&TL!9$+8+4&234&(@!hRhS@!bbhaCBAnL!

b^L!o.>&@!GL!NL!RCbbASL!N!0'$&,!4++Q!.)!$8./$#/!.#>!2+#)'.()!)'.#(,&'L!"4)'.8$2'+(2+7*@!

h^RC]hS@!Chn]Cn^!!

bjL!o.#/@! fL@! V$8&'8.#2$2@! JL@! t3@! VL@! 52?F&$)_&'@! NL@! V?+7'.@! OL@! X#/&4@! WL! ZL@!

='&&#0&'/@!VL@!M3(_./?@!NL!5L@!9&2Q@!1L@!5.Q.).@!XL@!t.#/@!tL@!O+%$)(Q*@!XL!WL@!Z&$)#&'@!

NL@!O.##$@!JL@!:.?'.8.#@!NL@!=3+@!fL@!6$T+#@!WL!XL@!G*2?#+%(Q*@!5L!6L@!N&0&'(+4>@!GL@!

9.38&$()&'@!oL@!5.4$@!NL@!m!M3.#/@!ZL!RABCjSL!I+4&234.'!6&).$4(!"#>&'4*$#/!5)'32)3'&(!

.#>!G&/34.)$+#!+,!)?&!?38.#!A^5!J'+)&.(+8&L!

bDL!o&?8&'@!IL@!G3>.2Q@!EL@!9&2Q@!1L@!N3,>&'?&$>&@!NL@!J,&$,&'@!=L@!J4$)_Q+@!WL!IL@!1q'()&'@!

1L@! 52?34)&#@! :L@! 9.38&$()&'@! oL@! m! 5.Q.).@! XL! RABCjSL!5)'32)3'.4! $#($/?)(! $#)+! )?&!

,3#2)$+#.4! 2*24&! +,! )?&! NEJ.(&! 8+>34&! +,! )?&! A^5! 7'+)&.(+8&L! J'+2&&>$#/(! +,! )?&!

O.)$+#.4!N2.>&8*!+,!52$&#2&(@!CChR^S@!CiBnaCiCBL!!

bbL!o&4Q@!KL@!V+3T@![L@!:4&&#&@!KL@!N0&_.@!VL@!E'380.2?@!6L@!X$2Q&40&'/@![L@!m!I&$#&'(@!

5L! RABC^SL! H#?$0$)$+#! +,! 7'+)&.(+8&! .2)$%$)*! $#>32&(!,+'8.)$+#! +,! .4)&'#.)$%&!

7'+)&.(+8&!2+874&T&(L!W+3'#.4!+,!9$+4+/$2.4!V?&8$()'*@!AbCRAnS@!CiChjaCiCnbL!

CBBL! o?$)0*@!1L!=L@!I.()&'(@!XL!HL@!:'.8&'@!ZL@!:#+F4)+#@!WL!GL@!t.+@!tL@!o.#/@!VL!

VL@!m!M$44@!VL!JL!RABBBSL!5)'32)3'.4!0.($(!,+'!)?&!.2)$%.)$+#!+,!AB5!7'+)&.(+8&(!0*!CC5!

'&/34.)+'(L!O.)3'&@!hBDR^DBDS@!CCnaCABL!!



!

! :8 !

CBCL! o+4,@!6L!ML@!m!M$4)@!oL!RABBhSL!E?&!7'+)&.(+8&e!N!7'+)&+4*)$2!#.#+8.2?$#&!+,!

2&44! '&/34.)$+#! .#>!F.()&!>$(7+(.4L!9$+2?$8$2.!&)!9$+7?*($2.!N2).!]! I+4&234.'!V&44!

G&(&.'2?@!C^bnRCaiS@!CbaiCL!

CBAL! o+'>&#@! XL! WL@! 6+#/@! :L! VL@! m! I.')$#@! NL! RABCjSL! N#! NNN! I+)+' ]6'$%&#!

I&2?.#$2.4! 5F$)2?! $#! G7#CC! V+#)'+4(! 6&30$P3$)$#.)$+#! .)! )?&! A^5! J'+)&.(+8&L!

I+4&234.'!V&44@!^jRnS@!jbbaDCCL!!

CBiL! t.#/@!tL@!1'3?@!:L@!N?#@!:L@!m!J&)&'(+#@!JL!NL!RCbbnSL!H#!%$%+!.((&804*!+,!)?&!

7'+)&.(+8.4! 2+874&T&(@! $874$2.)$+#(! ,+'! .#)$/&#! 7'+2&(($#/L! W+3'#.4! +,! 9$+4+/$2.4!

V?&8$()'*@!AjBRh^S@!Aj^DjaAj^bhL!

CBhL! -?.#/@!:L!RABC^SL!=2),e!G&.4])$8&!VE1!>&)&'8$#.)$+#!.#>!2+''&2)$+#L!W+3'#.4!

+,!5)'32)3'.4!9$+4+/*@!CbiRCS@!CaCAL!!

CBnL! -?&#/@!5L!{L@!J.4+%2.Q@!XL@!N'8.2?&@!WL!JL@!K&'0.@!:L!NL@!V?&#/@!tL@!m!N/.'>@!

6L! NL! RABCjSL! I+)$+#V+'Ae! N#$(+)'+7$2! 2+''&2)$+#! +,! 0&.8]$#>32&>! 8+)$+#! ,+'!

$87'+%&>!2'*+]&4&2)'+#!8$2'+(2+7*L!O.)3'&!I&)?+>(@!ChRhS@!iiCaiiAL!!

CB^L! -?3@!tL@!o.#/@!oL!ZL@!t3@!6L@![3*.#/@!{L@!Z3@!tL@!m!I.+@!tL!RABCDSL!5)'32)3'.4!

8&2?.#$(8! ,+'! #324&+)$>&]>'$%&#! '&8+>&4$#/! +,! )?&! NNN]NEJ.(&! 3#,+4>.(&! $#! )?&!

.2)$%.)&>!?38.#!A^5!7'+)&.(+8&L!O.)3'&!V+883#$2.)$+#(@!bRCS@!CaCAL!

CBjL! -$%.#+%@!WL@!O.Q.#&@!EL@!1+'(0&'/@!9L@!:$8.#$3(@!6L@!M./&#@!oL!WL!ML@!Z$#>.?4@!

XL@!m!52?&'&(@!5L!MLoL!RABCDSL!GXZH[O]i e!#&F!)++4! ,+'! .3)+8.)&>!?$/?]'&(+43)$+#!

2'*+]XI!()'32)3'&!>&)&'8$#.)$+#L!0$+GT$%@!ABCDL!

!

!

!

!

!

!

!

!

!

!

!

!

!
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l\ ! ! $22'343)" (,)+-#4&",-)/ (
(

K,^$#3( !N\(P#3*,%",-)( -+( %'3&F&^3( /,"3/( +-#( /3%$#,)( 1.( %-)/","$",F3( 2#-"3&/-43/( &)*(

,44$)-2#-"3&/-43/\ (

@&1'3(!N\(P#-"3,)(,*3)",+,%&",-)(1.(4&//(/23%"#-43"#.L(

@&1'3(!Q\(!34,]$&)","&",F3(&)&'./,/(-+(NN!VP5QSS(2#-"3&/-43(&%",F&"-#/(&)*(" ,(/$1$),"/\ (

@&1'3(!T\(6-F3#&^3(*3"&,'/(+-#("03(>-$J>)23(*3^#&*&",-)(-+(0$4&)(/3%$#,)(1.(2#-"3&/-43(

%-42'3b3/(+#-4(JK8X#("#3&"3*(&)*($)"#3&"3*(G79(%3''/\(

@&1'3(!g\(P32",*3(*3"&,'/(+-#("03(>-$J>)23(*3^#&*&",-)(-+(0$4&)(/3%$#,)(1.(2#-"3&/-43(

%-42'3b3/(+#-4(JK8X#("#3&"3*(&)*($)"#3&"3*(G79(%3''/\(

@&1'3(!j\(6-F3#&^3(*3"&,'/(+-#("03(>-$J>)23(*3^#&*&",-)(-+(0$4&)(/3%$#,)(1.(2#-"3&/-43(

%-42'3b3/(+#-4(1-F,)3(03&#"(,)("03(2#3/3)%3(-#(&1/3)%3(-+(P5Qd(2#-"3&/-43(&%",F&"-#/\(

@&1'3(!_\(P32",*3(*3"&,'/(+-#("03(>-$J>)23(*3^#&*&",-)(-+(0$4&)(/3%$#,)(1.(2#-"3&/-43(

%-42'3b3/(+#-4(1-F,)3(03&#"(,)("03(2#3/3)%3(-#(&1/3)%3(-+(P5Qd(2#-"3&/-43(&%",F&"-#/\(

@&1'3(!l\(P32",*3(*3"&,'/(+-#("03(>-$J>)23(*3^#&*&",-) (-+(0$4&)(/3%$#,)(1.(2#-"3&/-43(

%-42'3b3/(+#-4(1-F,)3(03&#"(,)(2#3/3)%3(-#(&1/3)%3(-+(P5Qd(2#-"3&/-43(&%",F&"-#/\(

@&1'3(!d\("X@3/"(@I-X!&42'3(5//$4,)^(<]$&'(E&#,&)%3/(-+("03(232",*3('3)^"0/(^3)3#&"3*(

+#-4(/3%$#,)(1.(2#-"3&/-43(%-42'3b3/(+#-4(G79(%3''/\((

@&1'3(!O\(X@3/"(@I-X!&42'3(5//$4,)^(<]$&'(E&#,&)%3/(-+("03(232",*3('3)^"0/(^3)3#&"3*(
+#-4(/3%$#,)(1.("03(Q_!(2#-"3&/-43(,)("03(2#3/3)%3(-#(&1/3)%3(-+(P5Qd! " (-#(P5Qd#\((
(

(
(



!

! "Y!

!
K,^$#3(!N\(P#3*,%",-)(-+(%'3&F&^3(/,"3/(+-#(/3%$#,)(1. (%-)/","$",F3(2#-"3&/-43/(&)*(,44$)-2#-"3&/-43/\ (

5[( P5P#-6( 2#3*,%",-)(-+(%'3&F&^3(/,"3/\(@03(-$"2$"(/0-I/("03(2#3*,%"3*(%'3&F&^3(/,"3(,)*,%&"3*(I,"0(#3*(

F3#",%&'(1&#(&)*("03()$413#(-+(2#3*,%"3*(%'3&F&^3(/,"3/\(@03(&4,)-(&%,*(-)("03('3+"(/,*3(-+(&(#3*(F3#",%&'(1&#(

,/( "03(8( "3#4,)&'(%$"",)^( /,"3\(5[83"60-2(2#3*,%",-) (-+(%'3&F&^3( /,"3/\(@03( -$"2$"( /0-I/( "03(2#3*,%"3*(

%'3&F&^3(/,"3(,)*,%&"3*(I,"0(/.41-'(!(&)*("03()$413#(-+(2#3*,%"3*(%'3&F&^3(/,"3/\(@03(2#3*,%"3*(%'3&F&^3(

/,"3(,/(&+"3#("03(&//,^)3*(o!p(,\3\("03(232",*3X1-)*(-)("03(6("3#4,)&' (/,*3(-+(&)(&4,)-(&%,*(I,"0(&)(&//,^)3* (

o!p(,/(%'3&F3*\((

!
@&1'3(!N\(P#-"3,)(,*3)",+,%&",-)(1.(4&//(/23%"#-43"#.L!

>3)3 ( =3/%#,2",-)( <b"#&%"(
8-#4\(& #3&\(

<'$",-) (
8-#4\(& #3&\(

L-F,)3(1#&,) (

J5I6CC ! A^5!7'+)&.(+8&!#+#]NEJ.(&!'&/34.)+'*!(303#$)!CC! ALjBXgBj! CLDBXgBb!
J5I6Ci ! A^5!7'+)&.(+8&!#+#]NEJ.(&!'&/34.)+'*!(303#$)!Ci! ALh^XgBj! CLnBXgBb!
J5I6i ! A^5!7'+)&.(+8&!#+#]NEJ.(&!'&/34.)+'*!(303#$)!i! DLj^XgB!̂ CLhbXgBb!
J5IV^ ! A^5!7'+)&.(+8&!'&/34.)+'*!(303#$)!CB9! CLCBXgBj! CLiDXgBb!
J5IVn ! A^5!7'+)&.(+8&!'&/34.)+'*!(303#$)!D! ALnAXgBj! CLijXgBb!
J5IVA ! A^5!7'+)&.(+8&!'&/34.)+'*!(303#$)!j! CLACXgBj! CLAhXgBb!
J5INn ! J'+)&.(+8&!(303#$)!.47?.!)*7&]n! CLiBXgBD! CLAAXgBb!
J5I6h ! A^5!7'+)&.(+8&!#+#]NEJ.(&!'&/34.)+'*!(303#$)!h! CL^CXgBj! CLACXgBb!
GN6Ai9 ! "K!&T2$($+#!'&7.$'!7'+)&$#!GN6Ai!?+8+4+/!9! hLCAXgBj! CLCnXgBb!
J5IVh ! A^5!7'+)&.(+8&!'&/34.)+'*!(303#$)!^9! CL^nXgBj! CLChXgBb!
"5JCh ! "0$P3$)$#!2.'0+T*4])&'8$#.4!?*>'+4.(&!Ch! nLbjXgBj! CLCBXgBb!
J5I6j ! A^5!7'+)&.(+8&!#+#]NEJ.(&!'&/34.)+'*!(303#$)!j! CL^bXgBj! CLBbXgBb!
J5I6^ ! A^5!7'+)&.(+8&!#+#]NEJ.(&!'&/34.)+'*!(303#$)!!̂ CLb^XgBj! CLBhXgBb!
J5I6A ! A^5!7'+)&.(+8&!#+#]NEJ.(&!'&/34.)+'*!(303#$)!A! CL^hXgBj! CLBiXgBb!
J5INj ! J'+)&.(+8&!(303#$)!.47?.!)*7&]j![5‚9+(!).3'3( ! CLBCXgBD! DLinXgBD!
J5I6D ! A^5!7'+)&.(+8&!#+#]NEJ.(&!'&/34.)+'*!(303#$)!D! CL^bXgBj! jLbjXgBD!
J5I6C A! A^5!7'+)&.(+8&!#+#]NEJ.(&!'&/34.)+'*!(303#$)!CA! jLBBXgB!̂ jLj^XgBD!
J5INi ! J'+)&.(+8&!(303#$)!.47?.!)*7&]i ! CLBCXgBD! ^LjbXgBD!
J5IN^ ! J'+)&.(+8&!(303#$)!.47?.!)*7&]^! ^Li^XgBj! ^LiCXgBD!



!

! Y!

J5INA ! J'+)&.(+8&!(303#$)!.47?.!)*7&]A! ^LihXgBj! nLbjXgBD!
J5I9C ! J'+)&.(+8&!(303#$)!0&).!)*7&]C! bLbjXgBj! nLb^XgBD!
J5INC ! J'+)&.(+8&!(303#$)!.47?.!)*7&]C! ^Lb^XgBj! nLnhXgBD!
J5I9A ! J'+)&.(+8&!(303#$)!0&).!)*7&]A! ^LBiXgBj! nLhnXgBD!
J5I9^ ! J'+)&.(+8&!(303#$)!0&).!)*7&]^! ^LhBXgBj! hLDiXgBD!
J5I9i ! J'+)&.(+8&!(303#$)!0&).!)*7&]i ! jLAnXgBj! hLAjXgBD!
J5I9h ! J'+)&.(+8&!(303#$)!0&).!)*7&]h! ^LiAXgBj! iL^DXgBD!
J5INh ! J'+)&.(+8&!(303#$)!.47?.!)*7&]h! DLniXgBj! iL^CXgBD!
J5I9j ! J'+)&.(+8&!(303#$)!0&).!)*7&]j ! iLAbXgBj! ALiDXgBD!
J5I9n ! J'+)&.(+8&!(303#$)!0&).!)*7&]n! iLiBXgBj ! ALAAXgBD!
N6GIC ! J'+)&.(+8.4!30$P3$)$#!'&2&7)+'!N6GIC! nLCDXgB^! ALBBXgBD!
"VMZn ! "0$P3$)$#!2.'0+T*4])&'8$#.4!?*>'+4.(&!$(+_*8&!Zn! iLD^XgB!̂ CLBnXgBD!
J5I6b ! A^5!7'+)&.(+8&!#+#]NEJ.(&!'&/34.)+'*!(303#$)!b! CLhCXgBj! CLBBXgBD!
JNN1C! J'+)&.(+8.4!NEJ.(&].((+2$.)&>!,.2)+'!C! hLibXgBn! iLn^XgBj!
J5I9b ! J'+)&.(+8&!(303#$)!0&).!)*7&]b! ALCAXgBj! ALnbXgBj!
J5I9CB ! J'+)&.(+8&!(303#$)!0&).!)*7&]CB! DLnjXgBn! CLjhXgBj!
J5I9D ! J'+)&.(+8&!(303#$)!0&).!)*7&]D! hLBbXgB^! CL^BXgBj!
J5I1C ! J'+)&.(+8&!$#?$0$)+'!JHiC!(303#$)! CLCbXgBj! CLnBXgBj!

GN6AiN ! "K!&T2$($+#!'&7.$'!7'+)&$#!GN6Ai!?+8+4+/!N! CLB^XgBj! CLBAXgBj!
J5IXA ! J'+)&.(+8&!.2)$%.)+'!2+874&T!(303#$)!A! CLChXgBj! DLjbXgB!̂
J5IXC ! J'+)&.(+8&!.2)$%.)+'!2+874&T!(303#$)!C! iLnCXgBj! hLjBXgB!̂
J5IXh ! J'+)&.(+8&!.2)$%.)+'!2+874&T!(303#$)!h! CL^AXgB^! CLhCXgB^!
J5I=A ! J'+)&.(+8&!.((&804*!2?.7&'+#&!A! CLDAXgB^! bLhhXgBn!
J5I=i ! J'+)&.(+8&!.((&804*!2?.7&'+#&!i! DL^hXgBh! nLijXgBn!
"9fOC ! "9f!>+8.$# ]2+#).$#$#/!7'+)&$#!C! CLbAXgB^! iLnAXgBn!
J5IXi ! J'+)&.(+8&!.2)$%.)+'!(303#$)!i! iLjiXgB^ ! nLBbXgBn!

M"oXC ! MXVE@!"9N!.#>!ooX!>+8.$#!2+#).$#$#/!C@!Xi !30$P3$)$#!
7'+)&$#!4$/.(&! hLDnXgB^! CLnBXgBD!

L-F,)3(',F3#(

GN6Ai9 ! "K!&T2$($+#!'&7.$'!7'+)&$#!GN6Ai!?+8+4+/!9! ^Li^XgBj! CLCbXgBb!
J5I6i ! A^5!7'+)&.(+8&!#+#]NEJ.(&!'&/34.)+'*!(303#$)!i! ALBiXgBj! bLCCXgBD!
J5IVA ! A^5!7'+)&.(+8&!'&/34.)+'*!(303#$)!j! ALibXgBj! DLDBXgBD!
J5INn ! J'+)&.(+8&!(303#$)!.47?.!)*7&]n! CLnbXgBD! DL^AXgBD!
J5I6CC ! A^5!7'+)&.(+8&!#+#]NEJ.(&!'&/34.)+'*!(303#$)!CC! iL^CXgBj! DLAnXgBD!
J5IVn ! A^5!7'+)&.(+8&!'&/34.)+'*!(303#$)!D! iLbjXgBj ! jLiCXgBD!
J5I6Ci ! A^5!7'+)&.(+8&!#+#]NEJ.(&!'&/34.)+'*!(303#$)!Ci! iLbjXgBj ! jLB^XgBD!
J5IN^ ! J'+)&.(+8&!(303#$)!.47?.!)*7&]^! CL^CXgBD! jLB^XgBD!
"5JCh ! "0$P3$)$#!2.'0+T*4])&'8$#.4!?*>'+4.(&!Ch! ALBiXgBj! jLBhXgBD!
J5I6A ! A^5!7'+)&.(+8&!#+#]NEJ.(&!'&/34.)+'*!(303#$)!A! ALDBXgBj! jLBiXgBD!
J5IVh ! A^5!7'+)&.(+8&!'&/34.)+'*!(303#$)!^9! ALhhXgBj! ^L^CXgBD!
J5I6h ! A^5!7'+)&.(+8&!#+#]NEJ.(&!'&/34.)+'*!(303#$)!h! hLChXgBj! ^LnjXgBD!
J5INj ! J'+)&.(+8&!(303#$)!.47?.!)*7&]j ! CLiDXgBD! ^LihXgBD!
J5I6j ! A^5!7'+)&.(+8&!#+#]NEJ.(&!'&/34.)+'*!(303#$)!j! hLBAXgBj! nLAAXgBD!
J5IV^ ! A^5!7'+)&.(+8&!'&/34.)+'*!(303#$)!CB9! ALDBXgBj ! nLBjXgBD!
J5INi ! J'+)&.(+8&!(303#$)!.47?.!)*7&]i ! CLBhXgBD! hLbnXgBD!
J5I9C ! J'+)&.(+8&!(303#$)!0&).!)*7&]C! CLBAXgBD! hLnbXgBD!
J5I6^ ! A^5!7'+)&.(+8&!#+#]NEJ.(&!'&/34.)+'*!(303#$)!!̂ hLAnXgBj! hLnjXgBD!
J5I9A ! J'+)&.(+8&!(303#$)!0&).!)*7&]A! jLihXgBj ! hLBDXgBD!
J5INA ! J'+)&.(+8&!(303#$)!.47?.!)*7&]A! DL^^XgBj! iLbAXgBD!
J5I9^ ! J'+)&.(+8&!(303#$)!0&).!)*7&]^! ^LhjXgBj! iLjDXgBD!
J5I6D ! A^5!7'+)&.(+8&!#+#]NEJ.(&!'&/34.)+'*!(303#$)!D! iL^AXgBj! iL^BXgBD!
J5INC ! J'+)&.(+8&!(303#$)!.47?.!)*7&]C! DLjnXgBj! iLnAXgBD!
J5I6CA ! A^5!7'+)&.(+8&!#+#]NEJ.(&!'&/34.)+'*!(303#$)!CA! ALC^XgBj! iLhBXgBD!
J5I9h ! J'+)&.(+8&!(303#$)!0&).!)*7&]h! jLDBXgBj! iLADXgBD!
J5INh ! J'+)&.(+8&!(303#$)!.47?.!)*7&]h! DLDBXgBj! ALb^XgBD!
J5I9i ! J'+)&.(+8&!(303#$)!0&).!)*7&]i ! nLhnXgBj! AL^bXgBD!
J5I9j ! J'+)&.(+8&!(303#$)!0&).!)*7&]j ! hLCnXgBj! ALAjXgBD!
J5I9n ! J'+)&.(+8&!(303#$)!0&).!)*7&]n! iLnnXgBj! CLACXgBD!



!

! Y"!

J5I6b ! A^5!7'+)&.(+8&!#+#]NEJ.(&!'&/34.)+'*!(303#$)!b! CLnbXgBj! jLjjXgBj !
JNN1C! J'+)&.(+8.4!NEJ.(&].((+2$.)&>!,.2)+'!C! iLjBXgB !̂ ^Ln^XgBj!
J5I9b ! J'+)&.(+8&!(303#$)!0&).!)*7&]b! iLDBXgB!̂ nLCiXgBj!
J5I9CB ! J'+)&.(+8&!(303#$)!0&).!)*7&]CB! hLhCXgB^! iLBiXgBj !
J5I9D ! J'+)&.(+8&!(303#$)!0&).!)*7&]D! hLCAXgB^! iLBAXgBj!
N6GIC ! J'+)&.(+8.4!30$P3$)$#!'&2&7)+'!N6GIC! nLibXgB !̂ ALiAXgBj!
J5IXC ! J'+)&.(+8&!.2)$%.)+'!2+874&T!(303#$)!C! iLihXgBD! ALAiXgBj !
J5IXA ! J'+)&.(+8&!.2)$%.)+'!2+874&T!(303#$)!A! CLi^XgBD! CLhjXgBj!
"VMZn ! "0$P3$)$#!2.'0+T*4])&'8$#.4!?*>'+4.(&!$(+_*8&!Zn! ALDbXgB^! bLACXgB^!
J5I1C ! J'+)&.(+8&!$#?$0$)+'!JHiC!(303#$)! CLAjXgBj! ^LhjXgB !̂

GN6AiN ! "K!&T2$($+#!'&7.$'!7'+)&$#!GN6Ai!?+8+4+/!N! hL^iXgB !̂ nLADXgB^!
J5IXh ! J'+)&.(+8&!.2)$%.)+'!2+874&T!(303#$)!h! ALADXgB^! iLBnXgB!̂
"9fOC ! "9f!>+8.$# ]2+#).$#$#/!7'+)&$#!C! ^LijXgBj ! nLjhXgBn!
J5I=i ! J'+)&.(+8&!.((&804*!2?.7&'+#&!i! CL^AXgBn! ^L^DXgBh!
J5I=A ! J'+)&.(+8&!.((&804*!2?.7&'+#&!A! CLBDXgB^! ^LCbXgBh!
J5IXi ! J'+)&.(+8&!.2)$%.)+'!(303#$)!i! iL^DXgB!̂ nLijXgBn!

M"oXC ! MXVE@!"9N!.#>!ooX!>+8.$#!2+#).$#$#/!C@!Xi !30$P3$)$#!
7'+)&$#!4$/.(&! iLbDXgB!̂ iLCAXgBj!

L-F,)3(/2'33) (

J5I6h ! A^5!7'+)&.(+8&!#+#]NEJ.(&!'&/34.)+'*!(303#$)!h!! hLDbXgBj! ^Ln^XgBD!
GN6Ai9 ! "K!&T2$($+#!'&7.$'!7'+)&$#!GN6Ai!?+8+4+/!9!! ALAnXgBj! nLDDXgBD!
J5INj ! J'+)&.(+8&!(303#$)!.47?.!)*7&]j! ! ALBAXgBD! iLBAXgBD!
J5INn ! J'+)&.(+8&!(303#$)!.47?.!)*7&]n!! CLbiXgBD! ALDiXgBD!
J5IVh ! A^5!7'+)&.(+8&!'&/34.)+'*!(303#$)!^9!! ALADXgBj! ALAnXgBD!
J5INC ! J'+)&.(+8&!(303#$)!.47?.!)*7&]C! CLBiXgBD! CLDCXgBD!
J5IV^ ! A^5!7'+)&.(+8&!'&/34.)+'*!(303#$)!CB9!! ALihXgBj! CLjbXgBD!
J5INA ! J'+)&.(+8&!(303#$)!.47?.!)*7&]A!! CLBiXgBD! CL^CXgBD!
J5IVA ! A^5!7'+)&.(+8&!'&/34.)+'*!(303#$)!j!! ALAnXgBj! CLnCXgBD!
J5I6CC ! A^5!7'+)&.(+8&!#+#]NEJ.(&!'&/34.)+'*!(303#$)!CC!! iLbiXgBj ! CLhbXgBD!
J5IVn ! A^5!7'+)&.(+8&!'&/34.)+'*!(303#$)!D! jL^BXgBj! CLhiXgBD!
J5I9C ! J'+)&.(+8&!(303#$)!0&).!)*7&]C!! CLCDXgBD! CLhCXgBD!
J5I6j ! A^5!7'+)&.(+8&!#+#]NEJ.(&!'&/34.)+'*!(303#$)!j! ALhCXgBj! CLCBXgBD!
J5I9A ! J'+)&.(+8&!(303#$)!0&).!)*7&]A! jLn̂ XgBj! CLBhXgBD!
J5I6A ! A^5!7'+)&.(+8&!#+#]NEJ.(&!'&/34.)+'*!(303#$)!A!! ALjDXgBj! CLBiXgBD!
J5I6^ ! A^5!7'+)&.(+8&!#+#]NEJ.(&!'&/34.)+'*!(303#$)!^!! ALCCXgBj! CLBiXgBD!
"5JCh ! "0$P3$)$#!2.'0+T*4])&'8$#.4!?*>'+4.(&!Ch!! ALDhXgBj! DLjAXgBj!
J5IN^ ! J'+)&.(+8&!(303#$)!.47?.!)*7&]^!! jLjCXgBj! DLjCXgBj!
J5I6i ! A^5!7'+)&.(+8&!#+#]NEJ.(&!'&/34.)+'*!(303#$)!i! CLb^XgBj! jLbDXgBj!
J5I6CA ! A^5!7'+)&.(+8&!#+#]NEJ.(&!'&/34.)+'*!(303#$)!CA! CLjbXgBj! jLDbXgBj!
J5INi ! J'+)&.(+8&!(303#$)!.47?.!)*7&]i! ! CLAjXgBD! jLD^XgBj!
J5I9D ! J'+)&.(+8&!(303#$)!0&).!)*7&]D! hLiDXgBj! nLbnXgBj!
J5I6Ci ! A^5!7'+)&.(+8&!#+#]NEJ.(&!'&/34.)+'*!(303#$)!Ci! iL^hXgBj! nLDjXgBj!
J5I6D ! A^5!7'+)&.(+8&!#+#]NEJ.(&!'&/34.)+'*!(303#$)!D!! ALAjXgBj! nLjBXgBj!
J5I9^ ! J'+)&.(+8&!(303#$)!0&).!)*7&]^!! CLnbXgBj! nL^jXgBj!
J5INh ! J'+)&.(+8&!(303#$)!.47?.!)*7&]h! CLBCXgBD! nLhhXgBj!
J5I9i ! J'+)&.(+8&!(303#$)!0&).!)*7&]i! ! DLnDXgBj! nLhAXgBj!
J5I9h ! J'+)&.(+8&!(303#$)!0&).!)*7&]h!! DLDnXgBj! hLbiXgBj!
J5I9j ! J'+)&.(+8&!(303#$)!0&).!)*7&]j! ! ALBBXgBj! hLbAXgBj!
J5I9b ! J'+)&.(+8&!(303#$)!0&).!)*7&]b!! CL^BXgBD! hLACXgBj!
J5IXC ! J'+)&.(+8&!.2)$%.)+'!2+874&T!(303#$)!C!! nLjAXgBD! iLDDXgBj!
J5I9CB ! J'+)&.(+8&!(303#$)!0&).!)*7&]CB!! hLCCXgBj! iLDDXgBj!
J5IXA ! J'+)&.(+8&!.2)$%.)+'!2+874&T!(303#$)!A!! ALCjXgBD! CLhCXgBj!
JNN1C! J'+)&.(+8.4!NEJ.(&].((+2$.)&>!,.2)+'!C!! CLbjXgB!̂ CLC^XgBj!

GN6AiN ! "K!&T2$($+#!'&7.$'!7'+)&$#!GN6Ai!?+8+4+/!N! bL^AXgB!̂ CLBAXgBj!
J5IXh ! J'+)&.(+8&!.2)$%.)+'!2+874&T!(303#$)!h!! jL^hXgBn! jLnbXgB !̂
N6GIC ! J'+)&.(+8.4!30$P3$)$#!'&2&7)+'!N6GIC!! nLh^XgB!̂ jLhbXgB !̂
J5I6b ! A^5!7'+)&.(+8&!#+#]NEJ.(&!'&/34.)+'*!(303#$)!b!! CL^iXgBj! nLB^XgB!̂
J5I9n ! J'+)&.(+8&!(303#$)!0&).!)*7&]n!! iL^nXgB !̂ hL^hXgB!̂



!

! Y""!

"VMZn ! "0$P3$)$#!2.'0+T*4])&'8$#.4!?*>'+4.(&!$(+_*8&!Zn!! hLjDXgB!̂ ALAhXgBn!
J5I1C ! J'+)&.(+8&!$#?$0$)+'!JHiC!(303#$)!! bLCCXgB^! hLjbXgBh!
"9fOC ! "9f!>+8.$# ]2+#).$#$#/!7'+)&$#!C!! hLBhXgB^! hLjbXgBh!
J5I=i ! J'+)&.(+8&!.((&804*!2?.7&'+#&!i!! CLBBXgBn! hLjbXgBh!
J5I=A ! J'+)&.(+8&!.((&804*!2?.7&'+#&!A!! ALBjXgB!̂ hLjbXgBh!
J5IXi ! J'+)&.(+8&!.2)$%.)+'!(303#$)!i! nLDnXgB^! bLijXgBn!

M"oXC ! MXVE@!"9N!.#>!ooX!>+8.$#!2+#).$#$#/!C@!Xi!30$P3$)$#!
7'+)&$#!4$/.(&!! ALACXgB^! nLAbXgB^!

L-F,)3(2&)%#3&/(

J5INn ! J'+)&.(+8&!(303#$)!.47?.!)*7&]n! ALb^XgBD! ALBAXgBb!
J5I6CC ! A^5!7'+)&.(+8&!#+#]NEJ.(&!'&/34.)+'*!(303#$)!CC! ^LnnXgBj! CLbjXgBb!
J5IV^ ! A^5!7'+)&.(+8&!'&/34.)+'*!(303#$)!CB9! hLnnXgBj! CLjhXgBb!
J5I6Ci ! A^5!7'+)&.(+8&!#+#]NEJ.(&!'&/34.)+'*!(303#$)!Ci! ^Li^XgBj! CL^nXgBb!
GN6Ai9 ! "K!&T2$($+#!'&7.$'!7'+)&$#!GN6Ai!?+8+4+/!9! hLbjXgBj! CL^AXgBb!
J5IVh ! A^5!7'+)&.(+8&!'&/34.)+'*!(303#$)!^9! hLCCXgBj! CLhjXgBb!
J5I6h ! A^5!7'+)&.(+8&!#+#]NEJ.(&!'&/34.)+'*!(303#$)!h! ALbjXgBj! CLhnXgBb!
J5IVA ! A^5!7'+)&.(+8&!'&/34.)+'*!(303#$)!j! nLjAXgBj! CLhAXgBb!
J5IVn ! A^5!7'+)&.(+8&!'&/34.)+'*!(303#$)!D! ^LhBXgBj! CLiCXgBb!
J5IN^ ! J'+)&.(+8&!(303#$)!.47?.!)*7&]^! CLi^XgBD! CLAnXgBb!
"5JCh ! "0$P3$)$#!2.'0+T*4])&'8$#.4!?*>'+4.(&!Ch! ALDbXgBj! CLCAXgBb!
J5I6^ ! A 5̂!7'+)&.(+8&!#+#]NEJ.(&!'&/34.)+'*!(303#$)!!̂ iLnCXgBj! CLCBXgBb!
J5I6A ! A^5!7'+)&.(+8&!#+#]NEJ.(&!'&/34.)+'*!(303#$)!A! iLDCXgBj! CLCBXgBb!
J5I6j ! A^5!7'+)&.(+8&!#+#]NEJ.(&!'&/34.)+'*!(303#$)!j! hLDCXgBj! CLBjXgBb!
J5INj ! J'+)&.(+8&!(303#$)!.47?.!)*7&]j ! ALibXgBD! CLBAXgBb!
J5I9C ! J'+)&.(+8&!(303#$)!0&).!)*7&]C! CL^DXgBD! bLiDXgBD!
J5I9A ! J'+)&.(+8&!(303#$)!0&).!)*7&]A! CLBiXgBD! bLijXgBD!
J5INi ! J'+)&.(+8&!(303#$)!.47?.!)*7&]i ! CLDDXgBD! bLCCXgBD!
J5INA ! J'+)&.(+8&!(303#$)!.47?.!)*7&]A! CLnnXgBD! DLDhXgBD!
J5I6CA ! A^5!7'+)&.(+8&!#+#]NEJ.(&!'&/34.)+'*!(303#$)!CA! iL^nXgBj! DLnbXgBD!
J5I6i ! A^5!7'+)&.(+8&!#+#]NEJ.(&!'&/34.)+'*!(303#$)!i! ALjiXgBj ! DLA^XgBD!
J5I6D ! A^5!7'+)&.(+8&!#+#]NEJ.(&!'&/34.)+'*!(303#$)!D! hLCBXgBj! jLnBXgBD!
J5I9b ! J'+)&.(+8&!(303#$)!0&).!)*7&]b! CL^AXgBD! jLhbXgBD!
J5I NC! J'+)&.(+8&!(303#$)!.47?.!)*7&]C! CLnCXgBD! jLijXgBD!
J5I9h ! J'+)&.(+8&!(303#$)!0&).!)*7&]h! CLAjXgBD! nL^BXgBD!
J5INh ! J'+)&.(+8&!(303#$)!.47?.!)*7&]h! CLnAXgBD! nLACXgBD!
J5I9i ! J'+)&.(+8&!(303#$)!0&).!)*7&]i ! CLAAXgBD! nLBiXgBD!
J5I9j ! J'+)&.(+8&!(303#$)!0&).!)*7&]j ! ALChXgBj! hLhBXgBD!
J5I9^ ! J'+)&.(+8&!(303#$)!0&).!)*7&]^! ALCjXgBj! ALjnXgBD!
J5I6b ! A^5!7'+)&.(+8&!#+#]NEJ.(&!'&/34.)+'*!(303#$)!b! iLAbXgBj! CLbiXgBD!
J5I9D ! J'+)&.(+8&!(303#$)!0&).!)*7&]D! nLA^XgBj! CL^DXgBD!
"VMZn ! "0$P3$)$#!2.'0+T*4])&'8$#.4!?*>'+4.(&!$(+_*8&!Zn! CLCBXgBj! CLAjXgBD!
N6GIC ! J'+)&.(+8.4!30$P3$)$#!'&2&7)+'!N6GIC! CLibXgBj! CLAnXgBD!
J5I9CB ! J'+)&.(+8&!(303#$)!0&).!)*7&]CB! nLDjXgBj! CLACXgBD!
J5I9n ! J'+)&.(+8&!(303#$)!0&).!)*7&]n! CLDCXgB^! CLCiXgBD!
JNN1C! J'+)&.(+8.4!NEJ.(&].((+2$.)&>!,.2)+'!C! CLCjXgB!̂ ALjiXgBj !
J5IXC ! J'+)&.(+8&!.2)$%.)+'!2+874&T!(303#$)!C! nLiCXgBD! CLCjXgBj!
J5IXA ! J'+)&.(+8&!.2)$%.)+'!2+874&T!(303#$)!A! ALBAXgBD! CLChXgBj!
J5IXh ! J'+)&.(+8&!.2)$%.)+'!2+874&T!(303#$)!h! iLCAXgBn! CLBjXgBj!

GN6AiN ! "K!&T2$($+#!'&7.$'!7'+)&$#!GN6Ai!?+8+4+/!N! CLbhXgBj ! jLDDXgB!̂
J5I1C ! J'+)&.(+8&!$#?$0$)+'!JHiC!(303#$)! CLiCXgBj! iLCAXgB!̂
"9fOC ! "9f!>+8.$# ]2+#).$#$#/!7'+)&$#!C! CLbiXgBj! CLbnXgB^!
J5I=A ! J'+)&.(+8&!.((&804*!2?.7&'+#&!A! DLiiXgB !̂ CLnjXgB!̂
J5I=i ! J'+)&.(+8&!.((&804*!2?.7&'+#&!i! ALiDXgB!̂ ^LAiXgBh!
J5IXi ! J'+)&.(+8&!.2)$%.)+'!(303#$)!i! ALiCXgBj! CLhbXgB^!

M"oXC ! MXVE@!"9N!.#>!ooX!>+8.$#!2+#).$#$#/!C@!Xi !30$P3$)$#!
7'+)&$#!4$/.(&! nLADXgB^! CLbhXgBj!



!

! Y"""!

L-F,)3("3/",%'3(

J5IVA ! A^5!7'+)&.(+8&!'&/34.)+'*!(303#$)!j! CL^CXgBD! hLihXgBb!
J5I6h ! A^5!7'+)&.(+8&!#+#]NEJ.(&!'&/34.)+'*!(303#$)!h! DLABXgBj! hLACXgBb!
J5IVh ! A^5!7'+)&.(+8&!'&/34.)+'*!(303#$)!^9! CLBjXgBD! iL^CXgBb!
J5I6CC ! A^5!7'+)&.(+8&!#+#]NEJ.(&!'&/34.)+'*!(303#$)!CC! CL^^XgBD! iLh^XgBb!
J5IV^ ! A^5!7'+)&.(+8&!'&/34.)+'*!(303#$)!CB9! CLCbXgBD! iLAnXgBb!
J5I6^ ! A^5!7'+)&.(+8&!#+#]NEJ.(&!'&/34.)+'*!(303#$)!!̂ bLBnXgBj! iLAhXgBb!
J5I6j ! A^5!7'+)&.(+8&!#+#]NEJ.(&!'&/34.)+'*!(303#$)!j! DLDAXgBj! iLBbXgBb!
J5IVn ! A^5!7'+)&.(+8&!'&/34.)+'*!(303#$)!D! CLjBXgBD! ALbiXgBb!
J5INj ! J'+)&.(+8&!(303#$)!.47?.!)*7&]j ! ALjnXgBD! ALhjXgBb!
J5I6A ! A^5!7'+)&.(+8&!#+#]NEJ.(&!'&/34.)+'*!(303#$)!A! CLBAXgBD! ALhCXgBb!
J5INn ! J'+)&.(+8&!(303#$)!.47?.!)*7&]n! nLBCXgBD! ALAjXgBb!
"5JCh ! "0$P3$)$#!2.'0+T*4])&'8$#.4!?*>'+4.(&!Ch! ^Lh^XgBj! ALAhXgBb!

J5I6CA ! A^5!7'+)&.(+8&!#+#]NEJ.(&!'&/34.)+'*!(303#$)!CA! ^LDAXgBj! ALABXgBb!
J5I6i ! A 5̂!7'+)&.(+8&!#+#]NEJ.(&!'&/34.)+'*!(303#$)!i! ^LjBXgBj! CLbhXgBb!
GN6Ai9 ! "K!&T2$($+#!'&7.$'!7'+)&$#!GN6Ai!?+8+4+/!9! nLAAXgBj! CLjBXgBb!
J5INC ! J'+)&.(+8&!(303#$)!.47?.!)*7&]C! ALiiXgBD! CLnBXgBb!
J5I6D ! A^5!7'+)&.(+8&!#+#]NEJ.(&!'&/34.)+'*!(303#$)!D! CLBAXgBD! CLijXgBb!
J5I6Ci ! A^5!7'+)&.(+8&!#+#]NEJ.(&!'&/34.)+'*!(303#$)!Ci! CLhCXgBD! CLi^XgBb!
J5INA ! J'+)&.(+8&!(303#$)!.47?.!)*7&]A! ALjiXgBD! CLC^XgBb!
J5I6b ! A^5!7'+)&.(+8&!#+#]NEJ.(&!'&/34.)+'*!(303#$)!b! bLCBXgBj! CLCAXgBb!
J5I9C ! J'+)&.(+8&!(303#$)!0&).!)*7&]C! ALD^XgBD! j LnDXgBD!
N6GIC ! J'+)&.(+8.4!30$P3$)$#!'&2&7)+'!N6GIC! iLnnXgBj! jLBAXgBD!
J5I9D ! J'+)&.(+8&!(303#$)!0&).!)*7&]D! iLCDXgBj! nLjhXgBD!
J5I9A ! J'+)&.(+8&!(303#$)!0&).!)*7&]A! CLbBXgBD! nLhiXgBD!
J5INi ! J'+)&.(+8&!(303#$)!.47?.!)*7&]i ! iLiCXgBD! nLAiXgBD!
J5INh ! J'+)&.(+8&!(303#$)!.47?.!)*7&]h! ALiCXgBD! hLihXgBD!
J5IN^ ! J'+)&.(+8&!(303#$)!.47?.!)*7&]^! AL^AXgBD! iLbiXgBD!
J5I9i ! J'+)&.(+8&!(303#$)!0&).!)*7&]i ! CLj^XgBD! iLbAXgBD!
J5I9h ! J'+)&.(+8&!(303#$)!0&).!)*7&]h! CLbBXgBD! iLnCXgBD!
J5I9b ! J'+)&.(+8&!(303#$)!0&).!)*7&]b! CLB^XgBD! iLiiXgBD!
J5I9CB ! J'+)&.(+8&!(303#$)!0&).!)*7&]CB! ALACXgBj! ALBCXgBD!
J5I9^ ! J'+)&.(+8&!(303#$)!0&).!)*7&]^! bL^DXgBj! CL^CXgBD!
J5I9j ! J'+)&.(+8&!(303#$)!0&).!)*7&]j ! CLBDXgBD! CLB^XgBD!
"VMZn ! "0$P3$)$#!2.'0+T*4])&'8$#.4!?*>'+4.(&!$(+_*8&!Zn! hLjjXgBj ! bLnbXgBj!
J5IXC ! J'+)&.(+8&!.2)$%.)+'!2+874&T!(303#$)!C! iL^BXgBD! hL^bXgBj!

GN6AiN ! "K!&T2$($+#!'&7.$'!7'+)&$#!GN6Ai!?+8+4+/!N! AL^jXgBj! CL^AXgBj!
J5I=A ! J'+)&.(+8&!.((&804*!2?.7&'+#&!A! iLDBXgBj! DLhCXgB^!
J5I9n ! J'+)&.(+8&!(303#$)!0&).!)*7&]n! ^LA^XgBj! jLbCXgB!̂
JNN1C! J'+)&.(+8.4!NEJ.(&].((+2$.)&>!,.2)+'!C! CLB^XgBj! nLn^XgB!̂
J5IXA ! J'+)&.(+8&!.2)$%.)+'!2+874&T!(303#$)!A! CL^^XgBD! hLAbXgB^!
"9fOC ! "9f!>+8.$# ]2+#).$#$#/!7'+)&$#!C! AL^bXgBj! iLB^XgB!̂
J5I1C ! J'+)&.(+8&!$#?$0$)+'!JHiC!(303#$)! ALCiXgBj! CLiAXgB!̂
J5IXh ! J'+)&.(+8&!.2)$%.)+'!2+874&T!(303#$)!h! CLjnXgBj! jLBBXgBn!
J5I=i ! J'+)&.(+8&!.((&804*!2?.7&'+#&!i! bLbbXgB!̂ nLnDXgBh!
J5IXi ! J'+)&.(+8&!.2)$%.)+'!(303#$)!i! ALAhXgBj! iLnjXgB^!

M"oXC ! MXVE@!"9N!.#>!ooX!>+8.$#!2+#).$#$#/!C@!Xi !30$P3$)$#!
7'+)&$#!4$/.(&! CLADXgBj! CL^jXgBD!

L-F,)3(03&#"(

GN6Ai9 ! "K!&T2$($+#!'&7.$'!7'+)&$#!GN6Ai!?+8+4+/!9! ! CLCiXgCB!
J5IVA ! A^5!7'+)&.(+8&!'&/34.)+'*!(303#$)!j! ! hLhhXgBD!
J5IVn ! A^5!7'+)&.(+8&!'&/34.)+'*!(303#$)!D! ! iLnjXgBD!
J5I6h ! A^5!7'+)&.(+8&!#+#]NEJ.(&!'&/34.)+'*!(303#$)!h! ! iLAbXgBD!
J5IVh ! A^5!7'+)&.(+8&!'&/34.)+'*!(303#$)!^9! ! AL^bXgBD!
J5IV^ ! A^5!7'+)&.(+8&!'&/34.)+'*!(303#$)!CB9! ! ALnbXgBD!
J5I6i ! A^5!7'+)&.(+8&!#+#]NEJ.(&!'&/34.)+'*!(303#$)!i! ! ALiiXgBD!



!

! Y"#!

J5I6^ ! A^5!7'+)&.(+8&!#+#]NEJ.(&!'&/34.)+'*!(303#$)!!̂ ! CLDiXgBD!
J5I6j ! A^5!7'+)&.(+8&!#+#]NEJ.(&!'&/34.)+'*!(303#$)!j! ! CLjjXgBD!
J5I6A ! A^5!7'+)&.(+8&!#+#]NEJ.(&!'&/34.)+'*!(303#$)!A! ! CLjnXgBD!
J5I6CA ! A^5!7'+)&.(+8&!#+#]NEJ.(&!'&/34.)+'*!(303#$)!CA! ! CLjBXgBD!
J5I6CC ! A^5!7'+)&.(+8&!#+#]NEJ.(&!'&/34.)+'*!(303#$)!CC! ! CLhjXgBD!
"5JCh ! "0$P3$)$#!2.'0+T*4])&'8$#.4!?*>'+4.(&!Ch! ! CLACXgBD!

J5I6Ci ! A^5!7'+)&.(+8&!#+#]NEJ.(&!'&/34.)+'*!(303#$)!Ci! ! CLBCXgBD!
J5INC ! J'+)&.(+8&!(303#$)!.47?.!)*7&]C! ! DLACXgBj!
J5I6D ! A^5!7'+)&.(+8&!#+#]NEJ.(&!'&/34.)+'*!(303#$)!D! ! hLAnXgBj!
J5INj ! J'+)&.(+8&!(303#$)!.47?.!)*7&]j ! ! iLiBXgBj !
J5IN^ ! J'+)&.(+8&!(303#$)!.47?.!)*7&]^! ! ALBbXgBj!
J5INA ! J'+)&.(+8&!(303#$)!.47?.!)*7&]A! ! CLjBXgBj!
J5I9C ! J'+)&.(+8&!(303#$)!0&).!)*7&]C! ! CL^iXgBj!
J5INn ! J'+)&.(+8&!(303#$)!.47?.!)*7&]n! ! CLnCXgBj!
J5I9h ! J'+)&.(+8&!(303#$)!0&).!)*7&]h! ! CLAhXgBj!
N6GIC ! J'+)&.(+8.4!30$P3$)$#!'&2&7)+'!N6GIC! ! ^LjjXgB^!
J5I9n ! J'+)&.(+8&!(303#$)!0&).!)*7&]n! ! nLD^XgB^!
J5INi ! J'+)&.(+8&!(303#$)!.47?.!)*7&]i ! ! nLnjXgB !̂
J5I6b ! A^5!7'+)&.(+8&!#+#]NEJ.(&!'&/34.)+'*!(303#$)!b! ! hL^DXgB^!
J5INh ! J'+)&.(+8&!(303#$)!.47?.!)*7&]h! ! hLnBXgB^!
J5I9^ ! J'+)&.(+8&!(303#$)!0&).!)*7&]^! ! hLAjXgB!̂
J5I9A ! J'+)&.(+8&!(303#$)!0&).!)*7&]A! ! hLCAXgB^!
J5I9i ! J'+)&.(+8&!(303#$)!0&).!)*7&]i ! ! ALi^XgB !̂
"VMZn ! "0$P3$)$#!2.'0+T*4])&'8$#.4!?*>'+4.(&!$(+_*8&!Zn! ! CLDCXgB^!

JK8X#("#3&"3*(G79(%3''/(

GN6Ai9 ! "K!&T2$($+#!'&7.$'!7'+)&$#!GN6Ai!?+8+4+/!9! DLAAXgBj! CLjAXgCB!
J5I6h ! A^5!7'+)&.(+8&!#+#]NEJ.(&!'&/34.)+'*!(303#$)!h! CLhnXgBD! CLbnXgBb!
J5IVA ! A^5!7'+)&.(+8&!'&/34.)+'*!(303#$)!j! ALhiXgBD! CLDAXgBb!
J5IV^ ! A^5!7'+)&.(+8&!'&/34.)+'*!(303#$)!CB9! ALBbXgBD! CLDAXgBb!
J5INj ! J'+)&.(+8&!(303#$)!.47?.!)*7&]j ! hLn^XgBD! CLjCXgBb!
J5INn ! J'+)&.(+8&!(303#$)!.47?.!)*7&]n! bLbDXgBD! CL^hXgBb!
J5I6j ! A^5!7'+)&.(+8&!#+#]NEJ.(&!'&/34.)+'*!(303#$)!j! CLjAXgBD! CL^AXgBb!

KVJ! E'.#($)$+#.4!&#>+74.(8$2!'&)$23438!NEJ.(&! ALhnXgBD! CLhnXgBb!
J5INC ! J'+)&.(+8 &!(303#$)!.47?.!)*7&]C! ALnCXgBD! CLhiXgBb!
J5I6A ! A^5!7'+)&.(+8&!#+#]NEJ.(&!'&/34.)+'*!(303#$)!A! iLBhXgBD! CLiAXgBb!
J5IVi ! A^5!7'+)&.(+8&!'&/34.)+'*!(303#$)!^N! CL^CXgBD! CLACXgBb!
J5I6CC ! A^5!7'+)&.(+8&!#+#]NEJ.(&!'&/34.)+'*!(303#$)!CC! CLhDXgBD! CLCBXgBb!
J5I6C ! A^5!7'+)&.(+8&!#+#]NEJ.(&!'&/34.)+'*!(303#$)!C! ^LiDXgBj! bL^nXgBD!
J5IVC ! A^5!7'+)&.(+8&!'&/34.)+'*!(303#$)!h! CLi^XgBD! bLnDXgBD!
J5IVh ! A^5!7'+)&.(+8&!'&/34.)+'*!(303#$)!^9! CLCBXgBD! bLhCXgBD!
J5IVn ! A^5!7'+)&.(+8&!'&/34.)+'*!(303#$)!D! DLCBXgBj! DLibXgBD!
J5I6^ ! A^5!7'+)&.(+8&!#+#]NEJ.(&!'&/34.)+'*!(303#$)!!̂ DLijXgBj! DLCnXgBD!
J5I9A ! J'+)&.(+8&!(303#$)!0&).!)*7&]A! ALBjXgBD! jLiAXgBD!
J5I6i ! A^5!7'+)&.(+8&!#+#]NEJ.(&!'&/34.)+'*!(303#$)!i! bLBCXgBj! ^L^jXgBD!
J5IN^ ! J'+)&.(+8&!(303#$)!.47?.!)*7&]^! CLjiXgBD! nLbnXgBD!
J5INA ! J'+)&.(+8&!(303#$)!.47?.!)*7&]A! ALACXgBD! hLj^XgBD!
"5JCh ! "0$P3$)$#!2.'0+T*4])&'8$#.4!?*>'+4.(&!Ch! CLnhXgBD! hL^DXgBD!
J5I9n ! J'+)&.(+8&!(303#$)!0&).!)*7&]n! CLCAXgBD! hL^BXgBD!
J5INi ! J'+)&.(+8&!(303#$)!.47?.!)*7&]i ! bLDjXgBj! hLnhXgBD!
J5I9j ! J'+)&.(+8&!(303#$)!0&).!)*7&]j ! jL^BXgBj! hLBjXgBD!
J5INh ! J'+)&.(+8&!(303#$)!.47?.!)*7&]h! CLBnXgBD! iLDAXgBD!
J5I9C ! J'+)&.(+8&!(303#$)!0&).!)*7&]C! nLAnXgBj! iLDBXgBD!
J5I6CA ! A^5!7'+)&.(+8&!#+#]NEJ.(&!'&/34.)+'*!(303#$)!CA! jLnBXgBj! iLinXgBD!
J5I6D ! A^5!7'+)&.(+8&!#+#]NEJ.(&!'&/34.)+'*!(303#$)!D! nLDCXgBj! iLAbXgBD!
N6GIC ! J'+)&.(+8.4!30$P3$)$#!'&2&7)+'!N6GIC! iLDAXgBj! iLAhXgBD!
J5I6Ch ! A^5!7'+)&.(+8&!#+#]NEJ.(&!'&/34.)+'*!(303#$)!Ch! CLAnXgBj! iLChXgBD!
J5I9i ! J'+)&.(+8&!(303#$)!0&).!)*7&]i ! CLCiXgBD! AL^jXgBD!
J5I9h ! J'+)&.(+8&!(303#$)!0&).!)*7&]h! ^LhnXgBj! ALnbXgBD!



!

! Y#!

J5I6Ci ! A^5!7'+)&.(+8&!#+#]NEJ.(&!'&/34.)+'*!(303#$)!Ci! DLnnXgBj! ALnAXgBD!
"VMZn ! "0$P3$)$#!2.'0+T*4])&'8$#.4!?*>'+4.(&!$(+_*8&!Zn! iL^DXgBj! ALhjXgBD!
J5I9^ ! J'+)&.(+8&!(303#$)!0&).!)*7&]^! hLDhXgBj! ALCnXgBD!
J5I9b ! J'+)&.(+8&!(303#$)!0&).!)*7&]b! iLCDXgBD! CLhhXgBD!
J5I6n ! A^5!7'+)&.(+8&!#+#]NEJ.(&!'&/34.)+'*!(303#$)!n! CLAjXgBD! CLAhXgBD!
"9XiN ! "0$P3$)$#]7'+)&$#!4$/.(&!XiN! hLiCXgB!̂ bLDbXgBj!
J5IXC ! J'+)&.(+8&!.2)$%.)+'!2+874&T!(303#$)!C! CLDhXgBb! jLbnXgBj!
J5I9CB ! J'+)&.(+8&!(303#$)!0&).!)*7&]CB! hLjjXgBj ! jLnCXgBj!
J5I6CB ! A^5!7'+)&.(+8&!#+#]NEJ.(&!'&/34.)+'*!(303#$)!CB! CLAjXgBD! nLnbXgBj!
EfOZC! E?$+'&>+T$#]4$Q&!7'+)&$#!C! ALAhXgBD! hLBjXgBj!
"9fOC ! "9f!>+8.$# ]2+#).$#$#/!7'+)&$#!C! ^LhBXgBj! ALijXgBj !
M5J9C! M&.)!(?+2Q!7'+)&$#!0&).]C! CLjhXgBb! ALiCXgBj!
J5IXA ! J'+)&.(+8&!.2)$%.)+'!2+874&T!(303#$)!A! nLDAXgBD! CLbDXgBj!
JNN1C! J'+)&.(+8.4!NEJ.(&].((+2$.)&>!,.2)+'!C! CLjnXgBn! CL^AXgBj!
J5IXi ! J'+)&.(+8&!.2)$%.)+'!2+874&T!(303#$)!i! ALh^XgBD! CLAiXgBj!
J5IXh ! J'+)&.(+8&!.2)$%.)+'!2+874&T!(303#$)!h! iLBhXgB!̂ ^LDiXgB!̂

"9{ZOC ! "0$P3$4$#]C! CLDBXgBD! CLDCXgB^!
6ONW9A! 6#.W!?+8+4+/!(30,.8$4*!9!8&80&'!A! CLjnXgBn! CLDCXgB^!
J5I1C ! J'+)&.(+8&!$#?$0$)+'!JHiC!(303#$)! nLB^XgBj! CLiCXgB!̂

:HNNBi^D! J'+)&.(+8&!.>.7)&'!.#>!(2.,,+4>!7'+)&$#!XVIAb! hLBnXgBj! iL^iXgBn!
GN6AiN ! "K! &T2$($+#!'&7.$'!7'+)&$#!GN6Ai!?+8+4+/!N! ALjBXgBj! ALh^XgBn!
"9XiV ! "0$P3$)$#]7'+)&$#!4$/.(&!XiV! ALBDXgB^! CLB^XgBn!
J5I=A ! J'+)&.(+8&!.((&804*!2?.7&'+#&!A! CLCAXgBj! hLbDXgBh!

"9{ZOh ! "0$P3$4$#]h! nLnhXgB!̂ hLbDXgBh!
H6X! H#(34$#]>&/'.>$#/!&#_*8&! nLBDXgB^! hLbDXgBh!

"9GC ! Xi!30$P3$)$#]7'+)&$#!4$/.(&!"9GC! nLB^XgBn! CLDCXgBh!

Y)"#3&"3*(G79(%3''/(

GN6Ai9 ! "K!&T2$($+#!'&7.$'!7'+)&$#!GN6Ai!?+8+4+/!9! ALCBXgBD! CLABXgCB!
J5I6h ! A^5!7'+)&.(+8&!#+#]NEJ.(&!'&/34.)+'*!(303#$)!h! CLnbXgBD! CLbbXgBb!
J5INn ! J'+)&.(+8&!(303#$)!.47?.!)*7&]n! bLCbXgBD! CLDbXgBb!
J5IVA ! A^5!7'+)&.(+8&!'&/34.)+'*!(303#$)!j! iLAnXgBD! CLjnXgBb!
J5INj ! J'+)&.(+8&!(303#$)!.47?.!)*7&]j ! nL^jXgBD! CLjiXgBb!
J5INC ! J'+)&.(+8&!(303#$)!.47?.!)*7&]C! iLnBXgBD! CLjCXgBb!
J5IV^ ! A^5!7'+)&.(+8&!'&/34.)+'*!(303#$)!CB9! ALnDXgBD! CL^^XgBb!
J5I6A ! A^5!7'+)&.(+8&!#+#]NEJ.(&!'&/34.)+'*!(303#$)!A! iLhBXgBD! CLinXgBb!
J5I6j ! A^5!7'+)&.(+8&!#+#]NEJ.(&!'&/34.)+'*!(303#$)!j! CLDnXgBD! CLiBXgBb!

KVJ! E'.#($)$+#.4!&#>+74.(8$2!'&)$23438!NEJ.(&! iLBbXgBD! CLCDXgBb!
J5I6C ! A^5!7'+)&.(+8&!#+#]NEJ.(&!'&/34.)+'*!(303#$)!C! bLnBXgBj ! bLnDXgBD!
J5I6CC ! A^5!7'+)&.(+8&!#+#]NEJ.(&!'&/34.)+'*!(303#$)!CC! ALhhXgBD! bLhhXgBD!
J5IVi ! A^5!7'+)&.(+8&!'&/34.)+'*!(303#$)!^N! CLnAXgBD! bLADXgBD!
J5IVh ! A^5!7'+)&.(+8&!'&/34.)+'*!(303#$)!^9! CLCnXgBD! DLhhXgBD!
J5I9A ! J'+)&.(+8&!(303#$)!0&).!)*7&]A! ALDjXgBD! jLbjXgBD!
J5I6^ ! A^5!7'+)&.(+8&!#+#]NEJ.(&!'&/34.)+'*!(303#$)!!̂ nLbjXgBj! jL^AXgBD!
J5IVC ! A^5!7'+)&.(+8&!'&/34.)+'*!(303#$)!h! CLijXgBD! jLhbXgBD!
J5I6i ! A^5!7'+)&.(+8&!#+#]NEJ.(&!'&/34.)+'*!(303#$)!i! CLAAXgBD! ^L^^XgBD!
J5IVn ! A^5!7'+)&.(+8&!'&/34.)+'*!(303#$)!D! CLBbXgBD! nLbjXgBD!
J5I9j ! J'+)&.(+8&!(303#$)!0&).!)*7&]j ! CLhCXgBD! nLDiXgBD!
J5INi ! J'+)&.(+8&!(303#$)!.47?.!)*7&]i ! CL^AXgBD! nL^^XgBD!
J5IN^ ! J'+)&.(+8&!(303#$)!.47?.!)*7&]^! CLDbXgBD! nLnCXgBD!
J5I9n ! J'+)&.(+8&!(303#$)!0&).!)*7&]n! CLihXgBD! nLCDXgBD!
"5JCh ! "0$P3$)$#!2.'0+T*4])&'8$#.4!?*>'+4.(&!Ch! ALBjXgBD! hLDjXgBD!
J5I9^ ! J'+)&.(+8&!(303#$)!0&).!)*7&]^! ^LAbXgBj! iLbDXgBD!
J5I6D ! A^5!7'+)&.(+8&!#+#]NEJ.(&!'&/34.)+'*!(303#$)!D! ^LBBXgBj! iLbhXgBD!
J5INh ! J'+)&.(+8&!(303#$)!.47?.!)*7&]h! CLAnXgBD! iLnDXgBD!
J5INA ! J'+)&.(+8 &!(303#$)!.47?.!)*7&]A! CL^hXgBD! iLhCXgBD!
J5I9C ! J'+)&.(+8&!(303#$)!0&).!)*7&]C! CLiiXgBD! iLAjXgBD!
N6GIC ! J'+)&.(+8.4!30$P3$)$#!'&2&7)+'!N6GIC! hLihXgBj! ALbiXgBD!
"VMZn ! "0$P3$)$#!2.'0+T*4])&'8$#.4!?*>'+4.(&!$(+_*8&!Zn! iL^BXgBj! ALjhXgBD!



!

! Y#"!

J5I6Ch ! A^5!7'+)&.(+8&!#+#]NEJ.(&!'&/34.)+'*!(303#$)!Ch! CLhiXgBj! ALhjXgBD!
J5I6CA ! A^5!7'+)&.(+8&!#+#]NEJ.(&!'&/34.)+'*!(303#$)!CA! CLCBXgBD! ALijXgBD!
J5I6Ci ! A^5!7'+)&.(+8&!#+#]NEJ.(&!'&/34.)+'*!(303#$)!Ci! bLbBXgBj! ALA^XgBD!
J5I9i ! J'+)&.(+8&!(303#$)!0&).!)*7&]i ! CLi^XgBD! CLb^XgBD!
J5I9h ! J'+)&.(+8&!(303#$)!0&).!)*7&]h! CLA^XgBD! CLDjXgBD!
J5I6n ! A^5!7'+)&.(+8&!#+#]NEJ.(&!'&/34.)+'*!(303#$)!n! CLADXgBD! DLjjXgBj!
"9XiN ! "0$P3$)$#]7'+)&$#!4$/.(&!XiN! bLDiXgB!̂ ^L^BXgBj!
EfOZC! E?$+'&>+T$#]4$Q&!7'+)&$#!C! ALBbXgBD! hLnDXgBj!
J5I6CB ! A^5!7'+)&.(+8&!#+#]NEJ.(&!'&/34.)+'*!(303#$)!CB! DLhjXgBj! iLjiXgBj !
J5IXC ! J'+)&.(+8&!.2)$%.)+'!2+874&T!(303#$)!C! nLhAXgBD! CLjbXgBj!
M5J9C! M&.)!(?+2Q!7'+)&$#!0&).]C! CLDjXgBb! CL^DXgBj!
JNN1C! J'+)&.(+8.4!NEJ.(&].((+2$.)&>!,.2)+'!C! CLDbXgBn! CLijXgBj!
"9fOC ! "9f!>+8.$# ]2+#).$#$#/!7'+)&$#!C! nLCbXgBj! DLACXgB^!
J5IXi ! J'+)&.(+8&!.2)$%.)+'!2+874&T!(303#$)!i! ALbDXgBD! iLBbXgB!̂
J5IXh ! J'+)&.(+8&!.2)$%.)+'!2+874&T!(303#$)!h! jLhiXgB^! ALbBXgB^!

6ONW9A! 6#.W!?+8+4+/!(30,.8$4*!9!8&80&'!A! CLDbXgBn! CLhBXgB^!
"9{ZOC ! "0$P3$4$#]C! CLADXgBD! CLACXgB^!
J5IXA ! J'+)&.(+8&!.2)$%.)+'!2+874&T!(303#$)!A! CLAiXgBD! ALDnXgBn!
J5I9b ! J'+)&.(+8&!(303#$)!0&).!)*7&]b! jLBjXgB !̂ iLnDXgBh!
J5I9CB ! J'+)&.(+8&!(303#$)!0&).!)*7&]CB! CLDbXgBn! iLnDXgBh!
J5I1C ! J'+)&.(+8&!$#?$0$)+'!JHiC!(303#$)! ^LCCXgBj! iLnDXgBh!

:HNNBi^D! J'+)&.(+8&!.>.7)&'!.#>!(2.,,+4>!7'+)&$#!XVIAb! iLbbXgBj! iLnDXgBh!
GN6AiN ! "K!&T2$($+#!'&7.$'!7'+)&$#!GN6Ai!?+8+4+/!N! ALhCXgBj! iLnDXgBh!
J5I=A ! J'+)&.(+8&!.((&804*!2?.7&'+#&!A! CLjDXgBj! iLnDXgBh!

"9{ZOh ! "0$P3$4$#]h! nLihXgB !̂ iLnDXgBh!
H6X! H#(34$#]>&/'.>$#/!&#_*8&! jLB^XgB !̂ iLnDXgBh!

"9GC ! Xi!30$P3$)$#]7'+)&$#!4$/.(&!"9GC! nLBCXgBn! iLnDXgBh!
"9XiV ! "0$P3$)$#]7'+)&$#!4$/.(&!XiV! iLCnXgB!̂ ALBhXgBh!

89@<R(8-#4\(&#3&\(/"&)*/(+-#()-#4&',B3* (&#3&(&)*(#32#3/3)"/("03(#3'&",F3(&1$)*&)%3(-+("03(2#-"3,)(,)(
"03(/&42'3(
!
@&1'3(!Q\(!34, ]$&)" ,"&",F3(&)&'./,/(-+(NN!VP5QSS(2#-"3&/-43(&%",F&"-#/(&)*(" ,(/$1$),"/ \(

>3)3 ( =3/%#,2",-)( <b"#&%"(
8-#4\(5#3&\ (

<'$",-) (
8-#4\5#3&\ (

<b"#&%"(
8-#4 \("-(P!?5N (

<'$",-) (
8-#4 \("-(P!?5N (

L-F,)3(1#&,) (

J5INC ! J'+)&.(+8&!(303#$)!
.47?.!)*7&]C! ^Lb^XgBj! nLnhXgBD! CLBBXgBB! CLBBXgBB!

J5IXA ! J'+)&.(+8&!.2)$%.)+'!
2+874&T!(303#$)!A! CLChXgBj! DLjbXgB!̂ CL^iX]BC! CLnbX]BA!

J5IXC ! J'+)&.(+8&!.2)$%.)+'!
2+874&T!(303#$)!C! iLnCXgBj! hLjBXgB!̂ nLBhX]BC! DLhjX]Bi !

J5IXh ! J'+)&.(+8&!.2)$%.)+'!
2+874&T!(303#$)!h! CL^AXgB^! CLhCXgB^! ALiiX]BA! ALnhX]Bi !

J5IXi ! J'+)&.(+8&!.2)$%.)+'!
(303#$)!i! iLjiXgB^ ! nLBbXgBn! nLi^X]BA! bLCbX]Bh!

L-F,)3(',F3#(

J5INC ! J'+)&.(+8&!(303#$)!
.47?.!)*7&]C! iLnAXgBD! DLjnXgBj! CLBBXgBB! CLBBXgBB!

J5IXC ! J'+)&.(+8&!.2)$%.)+'!
2+874&T!(303#$)!C! ALAiXgBj! iLihXgBD! ^LihX]BA! iLDAXgBB!

J5IXA ! J'+)&.(+8&!.2)$%.)+'!
2+874&T!(303#$)!A! CLhjXgBj! CLi^XgBD! hLC^X]BA! CLnnXgBB!

J5IXh ! J'+)&.(+8&!.2)$%.)+'!
2+874&T!(303#$)!h! iLBnXgB!̂ ALADXgB^! DL^nX]Bi ! AL^BX]BA!

J5IXi ! J'+)&.(+8&!.2)$%.)+'!
(303#$)!i! nLijXgBn! iL^DXgB!̂ CLnAX]Bi ! hLABX]BA!



!

! Y#""!

L-F,)3(/2'33) (

J5INC ! J'+)&.(+8&!(303#$)!
.47?.!)*7&]C! CLDCXgBD! CLBiXgBD! CLBBXgBB! CLBBXgBB!

J5IXC ! J'+)&.(+8&!.2)$%.)+'!
2+874&T!(303#$)!C!! iLDDXgBj! nLjAXgBD! ALCnX]BC! nLnAXgBB!

J5IXA ! J'+)&.(+8&!.2)$%.)+'!
2+874&T!(303#$)!A!! CLhCXgBj! ALCjXgBD! jLDAX]BA! ALBbXgBB!

J5IXh ! J'+)&.(+8&!.2)$%.)+'!
2+874&T!(303#$)!h!! jLnbXgB !̂ jL^hXgBn! hLABX]BA! jLibX ]Bi !

J5IXi ! J'+)&.(+8&!.2)$%.)+'!
(303#$)!i!! bLijXgBn! nLDnXgB^! nLCbX]Bi ! nL^nX]BA!

L-F,)3( 2&)%#3&/(

J5INC ! J'+)&.(+8&!(303#$)!
.47?.!)*7&]C! jLijXgBD! CLnCXgBD! CLBBXgBB! CLBBXgBB!

J5IXC ! J'+)&.(+8&!.2)$%.)+'!
2+874&T!(303#$)!C!! CLCjXgBj! nLiCXgBD! CLnbX]BA! iLnAXgBB!

J5IXA ! J'+)&.(+8&!.2)$%.)+'!
2+874&T!(303#$)!A!! CLChXgBj! ALBAXgBD! CLnnX]BA! CLihXgBB!

J5IXh ! J'+)&.(+8&!.2)$%.)+'!
2+874&T!(303#$)!h!! CLBjXgBj! iLCAXgBn! CLh^X]BA! ALBjX]Bi !

J5IXi ! J'+)&.(+8&!.2)$%.)+'!
(303#$)!i!! CLhbXgB^! ALiCXgBj! ALBiX]Bi ! CLniX]BC!

L-F,)3("3/",%'3(

J5INC ! J'+)&.(+8&!(303#$)!
.47?.!)*7&]C!! CLnBXgBb! ALiiXgBD! CLBBXgBB! CLBBXgBB!

J5IXC ! J'+)&.(+8&!.2)$%.)+'!
2+874&T!(303#$)!C!! hL^bXgBj! iL^BXgBD! iLCAX]BA! CLnnXgBB!

J5IXA ! J'+)&.(+8&!.2)$%.)+'!
2+874&T!(303#$)!A!! hLAbXgB !̂ CL^^XgBD! ALDnX]Bi ! jLCBX]BC!

J5IXi ! J'+)&.(+8&!.2)$%.)+'!
(303#$)!i!! iLnjXgB^! ALAhXgBj! ALiDX]Bi ! bL^CX]BA!

J5IXh ! J'+)&.(+8&!.2)$%.)+'!
2+874&T!(303#$)!h! jLBBXgBn! CLjnXgBj! hL^^X]Bh! jLnAX]BA!

JK8X#("#3&"3*(G79(%3''/(

J5INC ! J'+)&.(+8&!(303#$)!
.47?.!)*7&]C! CLhiXgBb! ALnCXgBD! CLBBXgBB! CLBBXgBB!

J5IXC ! J'+)&.(+8&!.2)$%.)+'!
2+874&T!(303#$)!C! jLbnXgBj! CLDhXgBb! nLnjX]BA! jLiiXgBB !

J5IXA ! J'+)&.(+8&!.2)$%.)+'!
2+874&T!(303#$)!A!! CLbDXgBj! nLDAXgBD! CLiDX]BA! ALiAXgBB!

J5IXi ! J'+)&.(+8&!.2)$%.)+'!
2+874&T!(303#$)!i!! CLAiXgBj! ALhX̂gBD! DL^hX]Bi ! bLDBX]BC!

J5IXh ! J'+)&.(+8&!.2)$%.)+'!
2+874&T!(303#$)!h!! ^LDiXgB!̂ iLBhXgB!̂ hLjDX]Bi ! CLACX]BA!

J5I9b ! J'+)&.(+8&!(303#$)!
0&).!)*7&]b!! CLhhXgBD! iLCDXgBD! CLBCX]BC! CLAjXgBB!

J5I9CB ! J'+)&.(+8&!(303#$)!
0&).!)*7&]CB!! jLnCXgBj! hLjjXgBj ! nLA^X]BA! CLbBX]BC!

Y)"#3&"3*(G79(%3''/(

J5INC ! J'+)&.(+8&!(303#$)!
.47?.!)*7&]C! CLjCXgBb! iLnBXgBD! CLBBXgBB! CLBBXgBB!



!

! Y#"""!

J5IXC ! J'+)&.(+8&!.2)$%.)+'!
2+874&T!(303#$)!C!! CLjbXgBj! nLhAXgBD! CLBnX]BA! CLnnXgBB!

J5IXi ! J'+)&.(+8&!.2)$%.)+'!
2+874&T!(303#$)!i!! iLBbXgB!̂ ALbDXgBD! CLDCX]Bi ! DLniX]BC!

J5IXh ! J'+)&.(+8&!.2)$%.)+'!
2+874&T!(303#$)!h!! ALbBXgB^! jLhiXgB^! CLjBX]Bi ! ALCiX]BA!

J5IXA ! J'+)&.(+8&!.2)$%.)+'!
2+874&T!(303#$)!A!! ALDnXgBn! CLAiXgBD! CL^jX]Bh! iLnBX]BC!

J5I9b ! J'+)&.(+8&!(303#$)!
0&).!)*7&]b!! iLnDXgBh! jLBjXgB !̂ ALBbX]Bn! ALBAX]BA!

J5I9CB ! J'+)&.(+8&!(303#$)!
0&).!)*7&]CB!! iLnDXgBh! CLDbXgBn! ALBbX]Bn! nLhCX]Bh!

89@<R(P!?5N(X(! N(2#-"3&/-43(/$1$),"a(P!?<N(n(P5Qd! a(P!?<Q(n(P5Qd" a(P!?<T(n(P5Qd#a(P!?<g( n(
P5QSSa(P!?LO(X(" Q,a(P!?LO(X(" j, \(8-#4\( &#3&\(/"&)*/(+-#()-#4&',B3* (&#3&(&)*(#32#3/3)"/("03(#3'&",F3(
&1$)*&)%3(-+("03(2#-"3,)(,)("03(/&42'3 \((
(
@&1'3(!T\(6-F3#&^3(*3"&,'/(+-#("03(>-$J>)23(*3^#&*&",-)(-+(0$4&)(/3%$#,)(1.(2#-"3&/-43(%-42'3b3/(+#-4(
JK8X#("#3&"3*(&)*($)"#3&"3*(G79( %3''/\(

P#-"3&/-43(
/-$#%3(4&"3#,&'( 6-F3#&^3( !3]$3)%3((

H1O]#!)'&.)&>!
G:[!2&44(!

hiLhy !

MATLIYVDKENGEPGTRVVAKDGLKLGSGPSIKALDGRSQVSTPRFGKTFDAPPALPKATRKA 
LGTVNRATEKSVKTKGPLKQKQPSFSAKKMTEKTVKAKSSVPASDDAYPEIEKFFPFNPLDFE 
SFDLPEEHQIAHLPLSGVPLMILDEERELEKLFQLGPPSPVKMPSPPWESNLLQSPSSILSTL 
DVELPPVAADIDIGGCGHHHHHH 

" #)'&.)&>!
G:[!2&44(! h^Ljy !

MATLIYV DKENGEPGTRVVAKDGLKLGSGPSIKALDGRSQVSTPRFGKTFDAPPALPKATRKA 
LGTVNRATEKSVKTKGPLKQKQPSFSAKKMTEKTVKAKSSVPASDDAYPEIEKFFPFNPLDFE 
SFDLPEEHQIAHLPLSGVPLMILDEERELEKLFQLGPPSPVKMPSPPWESNLLQSPSSILSTL 
DVELPPVAADIDIGGCGHHHHHH 

89@<R(9)'.(&4,)-(&%,*/(,)(1-'*(%-)"#,1$"3(" -(%-F3#&^3(23#%3)"&^3\(@03(/3]$3)%3(+#-4(0$4&)(/3%$#,)(
0&/(&(6("3#4,)&'( _bW,/("&^\(@03(%-'-#(%-*3(%-##3/2-)*/("-("03(232",*3(%-'-#(%-*3(,)(@&1'3(!g\(((
(
@&1'3(!g\(P32",*3(*3"&,'/(+-#("03(>-$J>)23(*3^#&*&",-)(-+(0$4&)(/3%$#,)(1.(2#-"3&/-43(%-42'3b3/(+#-4(
JK8X#("#3&"3*(&)*($)"#3&"3*(G79( %3''/\(

P32",*3(/3]$3)%3( =3"3%"3*(232",*3( L3/"(/%-#3(

( JK8X#("#3&"3*(G79(%3''/( Y)"#3&"3*(G79(%3''/( !

DAYPEIEKF! f ! f ! CbCLi!
GPPSPVKM! f ! f ! QTl\g(

LPEEHQIAHL! f ! f ! QjT\d(
DKENGEPGTRVVA! f ! ! C^jLB!

KLGSGPSIKAL! f ! f ! CDCLi!
APPALPKATRK! f ! f ! Q_T\Q(

DKENGEPGTRVV! f ! f ! QgS\N(
KGPLKQKQPSF! f ! ! QN_\O(

KLGSGPSIK! f ! f ! Qjg\N(
APPALPKATRKA! f ! f ! QNQ\Q(

LPEEHQIA! f ! f ! CDjLb!
RELEKLFQL! f ! ! CjnLn!

QLGPPSPVKM! f ! f ! Qjg\Q(
GPLKQKQPSF! f ! ! QNd\N(
KMTEKTVKA! f ! ! C^BLh!

KENGEPGTRVV! ! f ! C^BLh!
ALDGRSQVST! ! f ! CnhLi!
STPRFGKTFD! ! f ! CnhLB!
APPALPKATR! ! f ! CDjLC!
APPALPKAT! ! f ! CDbL^!



!

! Y"Y!

APPALPKA! ! f ! Cn^LD!
KQKQPSFSAK! ! f ! C^CLB!
VELPPVAAD! ! f ! QSd\d(

89@<R(@03(/.41-'( w(4&#A/( "03(*3"3%"3*(232",*3( ,)( "03( /&42'3\(L3/"( /%-#3( #32#3/3)"/( "03( ]$&)",+,3*(
*3"3%",-)(#3',&1,'".i("03(/%-#3(&1-F3(QSS\S(,/(%-)/,*3#3*(#3',&1'3\(@03(%-'-#(%-*3(%-##3/2-)*/("-("03(232",*3(
%-'-#(%-*3(,)(@&1'3(!T\(((
!
@&1'3(!j\(6-F3#&^3(*3"&,'/(+-#("03(>-$J>)23(*3^#&*&",-)(-+(0$4&)(/3%$#,)(1.(2#-"3&/-43(%-42'3b3/(+#-4(
1-F,)3(03&#"(,)("03(2#3/3)%3(-#(&1/3)%3(-+(P5Qd(2#-"3&/-43(&%",F&"-#/\ (

!&42'3 ( 6-F3#&̂ 3(( !3]$3)%3(

A^5! bCLnCy!

MATLIYVDKENGEPGTRVVAKDGLKLGSGPSIKALDGRSQVSTPRFGKTFDAP
PALPKATRKALGTVNRATEKSVKTKGPLKQKQPSFSAKKMTEKTVKAKSSVPA
SDDAYPEIEKFFPFNPLDFESFDLPEEHQIAHLPLSGVPLMILDEERELEKLF
QLGPPSPVKMPSPPWESNLLQSPSSILSTLDVELPPVAADIDIGGCGHHHHHH 

A^5!g!JNAD! " ! DjLA^y!

MATLIY VDKENGEPGTRVVAKDGLKLGSGPSIKALDGRSQVSTPRFGKTFDAP
PALPKATRKALGTVNRATEKSVKTKGPLKQKQPSFSAKKMTEKTVKAKSSVPA
SDDAYPEIEKFFPFNPLDFESFDLPEEHQIAHLPLSGVPLMILDEERELEKLF
QLGPPSPVKMPSPPWESNLLQSPSSILSTLDVELPPVAADIDIGGCGHHHHHH!

A^5!g!JNAD#! bnLjny !

MATLIYVDKENGEPGTRVVAKDGLKLGSGPSIKALDGRSQVSTPRFGKTFDAP
PALPKATRKALGTVNRATEKSVKTKGPLKQKQPSFSAKKMTEKTVKAKSSVPA
SDDAYPEIEKFFPFNPLDFESFDLPEEHQIAHLPLSGVPLMILDEERELEKLF
QLGPPSPVKMPSPPWESNLLQSPSSILSTLDVELPPVAADIDIGGCGHHHHHH!

89@<R(9)'.(%-'-#3*(&4,)-(&%,*/(%-)"#,1$"3("-(%-F3#&^3(23#%3)"&^3\(@03(/3]$3)%3(+#-4(0$4&)(/3%$#,)(
0&/(&(6("3#4,)&'(_bW,/("&^\(@03(%-'-#(%-*3(%-##3/2-)*/("-("03(232",*3(%-'-#(%-*3(,)(@&1'3(!_(+-#($),]$3(
232",*3/(+#-4(P5Qd! " (&)*(P5Qd#(#3&%",-)\(((
(
@&1'3(!_\(Y),]$3(2 32",*3(*3"&,'/(+-#("03(>-$J>)23(*3^#&*&",-)(-+(0$4&)(/3%$#,)(1.(2#-"3&/-43(%-42'3b3/(
+#-4(1-F,)3(03&#"(,)("03(2#3/3)%3(-+(P5Qd(2#-"3&/-43(&%",F&"-#/\(

Y),]$3(2 32",*3(/3]$3)%3( L3/"(/%-#3( Y),]$3(2 32",*3(/3]$3)%3( L3/"(/%-#3(

Q_!(m(P5Qd! " (

GTVNRATEKSVKT  ACDLn! TLIY VDKENGEPGTRVVA  iiiLh !
ALGTVNRATEKSVKT  AiBLA! VNRATEKSVKTKGPLKQ  iBALC!

KENGEPGTRVVAKDGL  AnjLi! LIY VDKENGEPGTRVVA  AihLn!
KLGSGPSIKALDGRSQV  inCLj! IY VDKENGEPGTRVVAKD  AnDLh!
VDKENGEPGTRVVAKD  AAiLD! YVDKENGEPGTRVVAKD   iCDLh!

ESFDLPEEHQIAHL  AAnLD! TLIY VDKENGEPGTRVVAK   ijjLj !
KLGSGPSIKALDG  iCCLb! KMTEKTVKA ACnLB!

RATEKSVKTKGPLKQ  iAALC! GTVNRATEKSVKTK  AhCLb!
TLIY VDKENGEPGTRVVAKD  Aj^LA! TEKTVKAKSSVPAS  A^BLi!

RVVAKDGL  ACALn! LFQLGPPSPVKM  AijLi !
DKENGEPGTRVVAKDGLKL  AABLC! KTKGPLKQKQPSFSAK  Aj^LD!

KTVKAKSSVPASD  AiDLb! DGLKLGSGPSIKAL  AAbLD!
YVDKENGEPGTRVVA  iB^Lb! DGLKLGSGPSIKA  ACnLi!

GTVNRATEK ACALi!  !

Q_!(m(P5Qd#(

ALDGRSQV AAnLn! GLKLGSGPSIKAL AAnLC!

Q_!(m(P5Qd! " VP5Qd#(

AKDGLKLGSGPSI  hhDLD! KDGLKLGSGPSIKA  AjBL !̂
KLGSGPSIKALDGRSQVST  hhDLh! PLMILDEERE  A^DLD!

KTFDAPPALPKATRK  hChLD! IYVDKENGEPGTRVV  A^DLh!
KGPLKQKQPSFSAKKM  hBjLA! PLSGVPLMI  A^DLB!

ALGTVNRATEKSV  inALn! ATEKSVKTKGPLKQ An^Lb!



!

! YY!

PASDDAYPEIEKF  ihjLA! ALGTVNRATEK  An^L!̂
AKDGLKLGSGPSIKAL  iADLh! KALDGRSQVST  AhDLi!
DGRSQVSTPRFGKTFD  iAnLB! DDAYPEIEKF  AiCL!̂

GSGPSIKALDGRSQVST  iABLB! KGPLKQKQPSFSA  AiCLB!
DKENGEPGTRVVAKDGL  iCALb! VAKDGLKL  AiCLB!

PPSPVKMPSPPWE iBbLD! APPALPKATRKALGTVN  AiBLh!
GPPSPVKMPSPPWE  iBbL !̂ ALGTVNRATEKS  AAbL!̂

TEKTVKAKSSVPASD  iB^Lj ! LDEERELE  AAnLD!
GPLKQKQPSFSAKKM  iBnLB! APPALPKATRKAL  AC^LB!

QPSFSAKKMTE  AD^LC! GLKLGSGPSIKA  ACALj!
KDGLKLGSGPSIKAL  ADiLj! QPSFSAKKM  ABnLh!

PLKQKQPSF  AjDLD! APPALPKATRKALG  ABhLb!
PEEHQIAH  AjCLn! VKTKGPLKQ ABAL^!

89@<R(L3/"( /%-#3( #32#3/3)"/( "03( ]$&)",+,3*( *3"3%",-)(#3',&1,'".i( "03( /%-#3( &1-F3( QSS\S( ,/( %-)/,*3#3*(
#3',&1'3\(@03(%-'-#(%-*3(%-##3/2-)*/("-("03(232",*3(%-'-#(%-*3(,)(@&1'3(!j\(((
(
@&1'3(!l\(P32",*3(*3"&,'/(+-#("03(>-$J>)23(*3^#&*&",-)(-+(0$4&)(/3%$#,)(1.(2#-"3&/-43(%-42'3b3/(+#-4(
1-F,)3(03&#"(,)(2#3/3)%3(-#(&1/3)%3(-+(P5Qd(2#-"3&/-43(&%",F&"-#/\(

! =3"3%"3*(232",*3( ( L3/"(/%-#3(

P32",*3(/3]$3)%3( Q_!( Q_!(m(P5Qd! " ( Q_!(m(P5Qd#( !

AKDGLKLGSGPSI! ! f ! f ! ggd\d!
KLGSGPSIKALDGRSQVST ! f ! f ! ggd\g(

FQLGPPSPVKM f ! f ! f ! ggT\Q(
KTFDAPPALPKATRKA f ! f ! f ! ggS\l(
KLGSGPSIKALDGRSQ f ! f ! f ! gQd\j(

QLGPPSPVKM f ! f ! f ! gQ_\_(
KTFDAPPALPKATRK ! f ! f ! gNg\d(

KQPSFSAKKM f ! f ! f ! gNN\T(
KGPLKQKQPSFSAKKM ! f ! f ! gSl\Q(
DKENGEPGTRVVAKD f ! f ! f ! gSj\d(

VPLMILDEERE f ! ! f ! gSg\g(
KSVKTKGPLKQ f ! f ! f ! gSQ\S(
PLMILDEERE f ! f ! f ! gSN\j(

KQPSFSAKKMTE f ! f ! f ! TOl\j (
KDGLKLGSGPSI f ! f ! f ! TOj\_(

KTFDAPPALPKATR f ! f ! f ! Tdj\Q(
TEKSVKTKGPLKQ f ! f ! f ! TdT\O(

YVDKENGEPGTRVV f ! f ! f ! TdN\j(
PEEHQIAHL f ! f ! f ! TlO\d(
LGPPSPVKM f ! f ! f ! Tld\j (

TLIYVDKENGEPGTRVVAK ! f ! ! Tll\l (
APPALPKATRKA f ! f ! f ! T_Q\O(

TLIYVDKENGEPGTRV f ! f ! f ! T_N\N(
GSGPSIKALDGRSQ f ! f ! f ! TjO\N(

AKDGLKLGSGPSIKA f ! f ! ! Tjd\N(
KGPLKQKQPSFSAK f ! f ! f ! Tjl\d (
VDKENGEPGTRVV f ! f ! f ! TjT\d(
ALGTVNRATEKSV ! f ! f ! TjQ\j (

KLGSGPSIKALDGRSQV ! f ! ! TjN\l (
LGTVNRATEKSV f ! f ! f ! TjS\d(

PASDDAYPEIEKF ! f ! f ! Tgl\Q(
PPSPVKM f ! f ! f ! Tgl\S(

KQPSFSAKKMTE f ! f ! f ! TgS\_(
KENGEPGTRVVAKD f ! f ! f ! TTd\N(

TLIYVDKENGEPGTRVV f ! f ! f ! TTd\S(
KTFDAPPALPKAT f ! f ! f ! TTg\j(

TLIYVDKENGEPGTRVVA ! f ! ! TTT\g(



!

! YY"!

GPLKQKQPSFSAK f ! f ! f ! TTQ\S(
ALGTVNRATE f ! f ! f ! TTN\d(

APPALPKATRK f ! f ! f ! TQd\l(
AKDGLKLGSGPSIKAL ! f ! f ! TQd\g(

VNRATEKSVKT f ! f ! f ! TQd\Q(
VDKENGEPGTRVVA f ! f ! f ! TQ_\T(
KLFQLGPPSPVKM f ! f ! f ! TQj\T(

DGRSQVSTPRFGKTFD ! f ! f ! TQj\S(
LDEERELEKL f ! f ! f ! TQg\_(
PSFSAKKMTE f ! f ! f ! TQg\T(

SGPSIKALDGRSQ f ! f ! f ! TQg\S(
RATEKSVKTKGPLKQ ! f ! ! TQQ\N(

GSGPSIKALDGRSQVST ! f ! f ! TQS\S(
LGTVNRATEK f ! f ! f ! TNd\j(

YVDKENGEPGTRVVAKD ! f ! ! TNd\g(
KGPLKQKQPSF f ! f ! f ! TNl\T(
PSFSAKKMTE f ! f ! f ! TN_\g(

GPPSPVKM f ! f ! f ! TN_\Q(
KLGSGPSIKAL f ! f ! f ! TNj\_ (

DKENGEPGTRVVAKDGL ! f ! f ! TNQ\O(
KLGSGPSIKALDG ! f ! ! TNN\O(

GPLKQKQPSFSAKKM ! f ! ! TNN\_(
PPSPVKMPSPPWE ! f ! f ! TSO\d(

GPPSPVKMPSPPWE ! f ! f ! TSO\_(
YVDKENGEPGTRVVA ! f ! ! TS_\O(
TEKTVKAKSSVPASD ! f ! f ! TS_\l(

QLGPPSPVKM f ! f ! f ! TS_\g(
LGTVNRATE f ! f ! f ! TSj\T(

GPLKQKQPSFSAKKM ! f ! f ! TSj\S(
APPALPKATRKALGT f ! f ! f ! TSj\S(

KTKGPLKQKQPSF f ! f ! f ! TST\j(
DKENGEPGTRVV f ! f ! f ! TST\Q(

GPLKQKQPSF f ! f ! f ! TSQ\l(
VNRATEKSVKTKGPLKQ ! f ! ! TSQ\N(

GPLKQKQPSFSA f ! ! f ! TSS\Q(
YVDKENGEPGTRV f ! f ! f ! QOd\O(

PSFSAKKM f ! f ! f ! QOg\T(
KSSVPASDDAYPEIEKF f ! f ! f ! QOT\Q(

SVKTKGPLKQ f ! f ! f ! QOT\S(
DGRSQVSTPRFGKTF f ! f ! f ! QOQ\T(

LIYVDKENGEPGTRVV f ! f ! f ! QON\O(
DKENGEPGTRVVA f ! f ! f ! QON\l(

KKMTEKTVKA ! f ! ! QOS\T(
VELPPVAAD f ! f ! f ! QOS\Q(
APPALPKAT f ! f ! f ! Qdd\Q(

QPSFSAKKMTE ! f ! f ! Qd_\N(
KDGLKLGSGPSIKAL ! f ! f ! QdT\l(

DAPPALPKATRK f ! f ! f ! QdS\O(
APPALPKATR f ! f ! f ! QdS\N(
KLGSGPSIK f ! f ! f ! QlO\d(

GTVNRATEKSV f ! f ! f ! QlO\Q(
PLKQKQPSF ! f ! f ! Qld\d(

KTKGPLKQKQPSFSAK ! f ! ! Ql_\d(
GSGPSIKALDGRSQV f ! f ! f ! Ql_\j (

TLIYVDKENGEPGTRVVAKD ! f ! ! Ql_\Q(
KLGSGPSIKA f ! f ! f ! QlQ\l(

KSSVPASDDAYPEIE f ! f ! f ! QlN\_(
PEEHQIAH ! f ! f ! QlN\j(

ADIDIGGCGH f ! f ! f ! QlN\j(
KDGLKLGSGPSIKA ! f ! f ! QlS\_(



!

! YY""!

LPEEHQIAH f ! f ! f ! Q_O\_(
PLMILDEERE ! f ! f ! Q_d\d(

IYVDKENGEPGTRVV ! f ! f ! Q_d\g(
PLSGVPLMI ! f ! f ! Q_d\S(

YPEIEKF f ! f ! f ! Q_l\d(
LPEEHQIAHL f ! f ! f ! Q_l\j (

PPALPKAT f ! f ! f ! Q__\j(
DAPPALPKATRKA f ! f ! f ! Q_j\T(

KENGEPGTRV f ! ! f ! Q_g\T(
GPPSPVKM f ! f ! f ! Q_T\T(

ALDGRSQVST f ! f ! f ! Q_N\j(
DAPPALPKATRKAL f ! f ! f ! Q_N\j(
TEKTVKAKSSVPAS ! f ! ! Q_S\T(

KQPSFSAK f ! f ! f ! QjO\j(
PPALPKATRKA f ! f ! f ! QjO\N(

IYVDKENGEPGTRVVAKD ! f ! ! Qjd\g(
DLPEEHQIAHL f ! f ! f ! Qjd\N(
GLKLGSGPSI f ! f ! f ! Qjl\O(

KENGEPGTRVVAKDGL ! f ! ! Qjl\T (
ATEKSVKTKGPLKQ ! f ! f ! Qj_\O(

ALGTVNRATEK ! f ! f ! Qj_\_(
KGPLKQKQPSFSAKKM ! f ! ! Qjj\T (

KLGSGPSIKALD f ! f ! f ! Qjj\N(
LGTVNRATEKSVKTK f ! f ! ! QjQ\N(

QPSFSAKKMTE ! f ! ! QjN\O(
LGTVNRATEKSVKT f ! f ! f ! Qgd\g(

KALDGRSQVST ! f ! f ! Qgd\T(
KQPSFSAKKM f ! f ! f ! Qgl\S(
QLGPPSPVKM f ! f ! f ! Qg_\O(

VSTPRFGKTFD f ! f ! f ! Qg_\N(
PASDDAYPEIE f ! f ! f ! Qgg\l(

PRFGKTFD f ! f ! f ! QgT\Q(
VPASDDAYPEIEKF f ! f ! ! QgQ\_(
GTVNRATEKSVKTK ! f ! ! QgN\O(

DKENGEPGTRV f ! f ! f ! QgS\d(
KTVKAKSSVPASD ! f ! ! QTd\O(

KENGEPGTRVV f ! f ! f ! QTd\Q(
LFQLGPPSPVKM ! f ! ! QTl\T(

APPALPKA f ! f ! f ! QTl\Q(
PALPKATRKA f ! f ! f ! QT_\_(

NGEPGTRVVAKD f ! f ! f ! QTj\g(
QPSFSAKKM f ! f ! f ! QTg\O(
AHLPLSGV f ! f ! f ! QTg\l(

LIYVDKENGEPGTRVVA ! f ! ! QTg\j(
VDKENGEPGTRV f ! ! f ! QTg\Q(

DLPEEHQIAH f ! f ! f ! QTT\l(
PRFGKTF f ! f ! f ! QTQ\_(

DDAYPEIEKF ! f ! f ! QTN\_(
SGPSIKAL f ! f ! f ! QTN\j(

KGPLKQKQPSFSA ! f ! f ! QTN\S(
VAKDGLKL ! f ! f ! QTN\S(

APPALPKATRKALGTVN ! f ! f ! QTS\g(
ALGTVNRATEKSVKT ! f ! ! QTS\Q(
DGLKLGSGPSIKAL ! f ! ! QQO\d(

ALGTVNRATEKS ! f ! f ! QQO\_(
FESFDLPEEH f ! f ! ! QQO\S(

ESFDLPEEHQIAHL ! f ! ! QQj\d(
LDEERELE ! f ! f ! QQj\d(

GLKLGSGPSIKAL ! ! f ! QQj\j(
ALDGRSQV ! ! f ! QQj\N(
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GSGPSIKALD f ! f ! f ! QQg\d(
VDKENGEPGTRVVAKD ! f ! ! QQT\d(

FQLGPPSPVKM f ! f ! f ! QQT\S(
GSGPSIKAL f ! f ! f ! QQN\j(

VSTPRFGKTF f ! f ! f ! QQN\g(
PPALPKATRK f ! f ! f ! QQS\T(

DKENGEPGTRVVAKDGLKL ! f ! ! QQS\N(
NGEPGTRVVA f ! f ! ! QNO\_(

GTVNRATEKSVKT ! f ! ! QNd\j(
PSFSAKKM f ! f ! f ! QNd\N(

GSGPSIKALDG f ! f ! f ! QNl\O(
AKDGLKLG f ! f ! f ! QNl\_(
PALPKATR f ! f ! f ! QN_\S(

APPALPKATRKAL ! f ! f ! QN_\S(
DGLKLGSGPSIKA ! f ! ! QNj\T(

KMTEKTVKA ! f ! ! QNj\S(
LGTVNRATEKS f ! f ! f ! QNT\d(

GLKLGSGPSIKA ! f ! f ! QNQ\l(
RVVAKDGL ! f ! ! QNQ\j(

GTVNRATEK ! f ! ! QNQ\T(
KTKGPLKQ f ! ! f ! QNS\g(

QPSFSAKKMTE f ! f ! f ! QNS\S(
TLIYVDKE f ! f ! ! QSO\j(

KENGEPGTRVVAK f ! f ! f ! QSO\T(
KENGEPGTRVVA f ! f ! f ! QSd\j(

DAYPEIEKF f ! f ! f ! QSl\_(
QPSFSAKKM ! f ! f ! QSj\g(

APPALPKATRKALG ! f ! f ! QSg\O(
KSSVPASDDAY f ! f ! ! QSg\_(

VKTKGPLKQ ! f ! f ! QSQ\_(
KQKQPSF f ! ! f ! QSQ\g(

IDIGGCGH f ! ! f ! QSS\O(
SSVPASDDAYPEIEKF ! f ! ! CbbLC(

NGEPGTRVVAKDGL ! f ! ! CbDLA(
DLPEEHQIA f ! f ! f ! CbDLA(

SGPSIKALDGRSQV ! f ! ! CbjLj(
STPRFGKTFD f ! f ! f ! Cb^Lj(
LDGRSQVST f ! f ! ! Cb^LA(

KTFDAPPALPKA f ! ! ! Cb^LC(
KQPSFSA f ! f ! f ! Cb^LB(

QPSFSAKKM ! ! f ! CbhLD(
SVKTKGPLKQK ! f ! ! CbhL(̂

TLIYVDKENGEPGT ! ! f ! CbhL(̂
DGRSQVSTPRF ! ! f ! CbiLn(

LPEEHQIA f ! f ! f ! CbALA(
FSAKKMTE ! ! f ! CbCLj(

GTVNRATEKSVKTKGPLKQ ! f ! ! CbBLA(
DGRSQVSTPRFG f ! f ! f ! CDbLb(

LGPPSPVKM f ! f ! f ! CDDLj(
LIYVDKENGEPGT ! f ! f ! CDDL^(

KQPSFSAKKMTEKTVKA ! f ! ! CDDLn(
ENGEPGTRVV f ! ! ! CDjL(̂
SGPSIKALD ! ! f ! CDjLh(
PSSILSTLD f ! ! f ! CD^Ln(

DAPPALPKATR ! f ! f ! CD^Li(
PALPKATRK f ! f ! f ! CD^LB(

DAPPALPKAT f ! f ! f ! CDnLb(
NGEPGTRVV f ! f ! f ! CDnLB(

SAKKMTEKTVKA ! f ! f ! CDhLb(
KQPSFSAKKMTEKTVKA ! f ! ! CDhLj(
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KQKQPSFSAK f ! ! f ! CDhLi(
DGLKLGSGPSI f ! ! ! CDiLn(

LIYVDKENGEPGTRVVAKD ! f ! ! CDAL^(
ATLIYVDKE ! f ! f ! CDALn(

TLIYVDKENG f ! f ! f ! CDCLj(
PSPPWESN f ! ! f ! CDCL^(

ESFDLPEEHQI f ! f ! ! CDCLi(
YVDKENGEPGT ! ! f ! CDCLC(

SAKKMTEKTVKA ! f ! ! CjDLi(
LKLGSGPSI ! f ! f ! Cj^L (̂
PPALPKATR ! f ! ! CjnLB(
ALGTVNRA f ! f ! f ! CjhLb(

GEPGTRVVAKD ! f ! f ! CjhLD(
ESFDLPEEH ! ! f ! CjhLi(

TLIYVDKENGE f ! f ! f ! CjiLD(
ESFDLPEEHQIAH ! ! f ! CjiLj (

ATEKSVKTKGPLKQKQ ! f ! ! CjALD(
DAPPALPKA f ! ! f ! CjBLb(
STPRFGKTF ! f ! f ! CjBLD(

TLIYVDK f ! ! f ! CjBLj(
KMTEKTVKA ! f ! ! CjBLA(

RELEKLF f ! f ! f ! C^DLn(
KKMTEKTV ! f ! ! C^jLD(

TLIYVDKEN ! ! f ! C^jLj(
KENGEPGTRVVAKDGLKL ! f ! ! C^^LD(

LDEERELEKLF ! ! f ! C^^LA(
PSPPWES ! f ! ! C^^LC(

IYVDKENGEPGT ! f ! f ! C^^LC(
PLSGVPLMILDEE ! f ! ! C^nLb(
VPASDDAYPEIE ! f ! ! C^nLj(
ADIDIGGCGHHH ! ! f ! C^iLA(

LDEEREL f ! f ! f ! C^ALb(
KFFPFNPLD ! ! f ! C^ALB(

DKENGEPGTRVVAK f ! ! ! C^CLb(
KALGTVNRA ! f ! ! C^CLD(

KTKGPLKQKQ ! f ! ! C^CLh(
VNRATEKSVKTK ! f ! ! C^BLi(

AYPEIEKF ! f ! f ! CnbLb(
ERELEKL f ! ! ! CnbLD(

GEPGTRVVA f ! ! ! CnDLj(
RELEKLFQ f ! f ! f ! CnDL^(

KKMTEKTVKA f ! f ! ! CnDLh(
FDAPPALPKAT ! f ! ! CnDLA(

PLSGVPLMILDEE ! f ! ! CnjL (̂
KQPSFSAKK ! ! f ! Cn^Li(

HQIAHLPLSGV ! f ! ! CnnLb(
TFDAPPALPKAT ! f ! ! CnnLB(

KTFDAPPAL ! ! f ! CniLD(
GPLKQKQPS ! f ! ! CniLA(

KSVKTKGPLKQK ! f ! ! CnALD(
EERELEKL ! f ! ! CnALB(
QPSFSAK f ! ! ! CnCLi(

FDAPPALPKA ! ! f ! CnCLC(
LDGRSQV ! ! f ! CnBLb(

NGEPGTRVVAK ! f ! ! CnBLi(
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