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2:&#5,5>328@&08@&8>>8-@&08&2W278&08&A38:& 9:D<E&

D:&IA6716-3/,&08&;EEE&8-&DGGG:& 9:D<E&

3(.&%+*)2)5)SL(E$;(@),()E+,I;(@),().#;.-;),-).+J&),(@)+?;%:#&%+*@),()@('=%.()-*%=('@(;0) 9:DO;&

=;:&)/0573@6-3/,&08&e81&8-&67:&n;EESo:& 9:DO;&

=D:&)/0573@6-3/,&0K%7@8,C6@-&8-&67:&n;EEOo&9/1.&78@&@8.A328@&9/@-61Q:& 9:DO<&

":&'5>3,3-3/,&08@&>71Q:&& 9:DO<&

#:&"77/26-3/,&08@&2/X-@&8-&08@&.8A8,1@:& 9:DO<&

;:&)/,/9/78&62-187:& 9:DO<&

6:&"77/26-3/,&08@&2/X-@:& 9:DO<&

C:&"77/26-3/,&08@&.8A8,1@:& 9:DOO&

D:&)6.2U5&8,-3R.8J8,-&73C5.673@5:&& 9:DOO&

6:&)/03>326-3/,&08@&.8A8,1@:&& 9:DOO&



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

C:&)/03>326-3/,&08@&2/X-@:& 9:DOY&

H:&!8@-@&08&2/X-&3,2.5J8,-67:& 9:DOY&

;:&e3A861&01&>71Q&08&2/1..38.:& 9:DOS&

D:&e3A861&01&J/08&08&03@-.3C1-3/,:& 9:DOP&

F:&e3A861&01&J/08&08&2/7782-8:& 9:DOP&

<:&e3A861&01&C1.861&03@-.3C1-81.:& 9:DOP&

O:&e3A861&08&76&>3.J8:& 9:DOE&

':&*J975J8,-6-3/,&01&J/0R78:& 9:DYG&

H/,271@3/,&01&2U693-.8& 9:DO;&

H/,271@3/,&08&76&96.-38& 9:DYG&

&

T(-L%IE()$#'&%()5)6()/%*#*.(E(*&),(@)+?;%:#&%+*@),()@('=%.()-*%=('@(;0& $01GQ)

& &

!"#$%&'()$'(E%(')5)6(@),%//8'(*&(@)E+,#;%&8@),()/%*#*.(E(*&0& $012N)

3(.&%+*40)6(@)E+,(@),()/%*#*.(E(*&)&'#,%&%+**(;@) $0124)

=;:&$8&>3,6,28J8,-&01&@8.A328&1,3A8.@87&96.&-/1@&78@&/95.6-81.@:& 9:DS;&

":&B.3,2398@:& 9:DS;&

;:&)526,3@J8&08&C6@8:& 9:DS;&

D:&%Q8J978@&08&>3,6,28J8,-&01&2/X-&,8-&01&@8.A328&1,3A8.@87&@87/,&28--8&J5-U/0/7/438:& 9:DS<&

6:&%Q8J978&-U5/.3M18:& 9:DS<&

C:&$8&>/,0@&08&@8.A328&1,3A8.@87&08@&-5752/JJ1,326-3/,@&8,&i.6,28:& 9:DSO&

2:&$8&>/,0@&08&@8.A328&1,3A8.@87&08&7K5782-.323-5&8,&i.6,28:& 9:DSE&

#:&"A6,-648@&08&28&J/08&08&>3,6,28J8,-:& 9:DPD&

;:&$K3,23-6-3/,&]&7K8>>32623-5:& 9:DPF&

D:&V,8&971@&4.6,08&-.6,@96.8,28:& 9:DPF&

F:&V,&J526,3@J8&6069-6C78:& 9:DP<&

H:&*,2/,A5,38,-@&08&28&J/08&08&>3,6,28J8,-:& 9:DP<&

;:&*,2/,A5,38,-@&735@&61Q&@1.2U6.48@&0K622R@:& 9:DPO&

D:&*,2308,28&08@&-6Q8@&08&@8.A328&1,3A8.@87& 9:DPY&

=D:&i3,6,28J8,-&01&@8.A328&1,3A8.@87&96.&78@&@8.A328@&.5@8.A5@:& 9:DPE&

":&B.3,2398:& 9:DPE&



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

;:&)526,3@J8:& 9:DPE&

D:&$8@&@1CA8,-3/,@&2./3@58@&06,@&7K/9-3M18&08&76&-6.3>326-3/,&01&J/,/9/78&,6-1.87&T&.69987&

-U5/.3M18:&

9:DEG&

F:&%Q8J978:& 9:DE;&

#:&"A6,-648@&0K1,&-87&J/08&08&>3,6,28J8,-:& 9:DED&

;:&(8.A328@&.5@8.A5@&8-&5M13-5:& 9:DEO&

D:&$8@&@1CA8,-3/,@&2./3@58@&8-&76&.803@-.3C1-3/,:& 9:DEO&

H:&*,2/,A5,38,-@:& 9:DES&

;:&*,2/,A5,38,-@&08&28&J526,3@J8:& 9:DEP&

6:&(82-81.&J/,/9/73@-3M18:& 9:DEP&

C:&(82-81.&73C5.673@5:& 9:DEE&

D:&V,8&J/0673-5&08&>3,6,28J8,-&/96M18&8-&M13&,8&98.J8-&96@&-/1g/1.@&76&2/,-3,13-5&01&@8.A328&

1,3A8.@87:&

9:FG;&

6:&$K/9623-5&08@&@1CA8,-3/,@&2./3@58@:& 9:FG;&

C:&$K3J95.6-3>&08&2/,-3,13-5&01&@8.A328&1,3A8.@87:& 9:FG;&

3(.&%+*)10)6(@)E+,(@),()/%*#*.(E(*&)#;&('*#&%/@0) $0CNG)

=;:&$K3J9[-:& 9:FGY&

":&B.3,2398:& 9:FGS&

#:&"A6,-648@:& 9:FGE&

;:&$K6C@8,28&08&03@-/.@3/,&08@&9.3Q:& 9:FGE&

D:&$K6C@8,28&08&2/X-&@/2367&8-&08&'860q834U-&$/@@8@:& 9:F;G&

H:&*,2/,A5,38,-@:& 9:F;;&

;:&$8&2/X-@&0K1-373@6-3/,&08@&>/,0@&91C732@:& 9:F;;&

D:&$K6C@8,28&08&J6.48&08&J6,r1A.8&C1045-63.8:& 9:F;D&

F:&$8@&6@WJ5-.38@&0K3,>/.J6-3/,:& 9:F;F&

=D:&$8@&@W@-RJ8@&B6W&/.&B76W:& 9:F;O&

":&B.3,2398:& 9:F;O&

;:&)526,3@J8:& 9:F;O&

D:&%Q8J978:& 9:F;Y&

6:&H/,-8Q-8&08&76&J/0573@6-3/,:& 9:F;Y&

C:&'5>3,3-3/,&08@&/C7346-3/,@&08&@8.A328&1,3A8.@87^&01&.543J8&08&.54176-3/,&8-&08&76&-6Q8:& 9:F;P&



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

2:&B6W&/.&B76W:& 9:FD;&

#:&"A6,-648@:& 9:FD<&

;:&$K622./3@@8J8,-&08&7K8>>32623-5:& 9:FD<&

D:&$K3,23-6-3/,&]&76&J/05.6-3/,&08@&2/X-@&08&7K/95.6-81.&U3@-/.3M18:& 9:FDO&

H:&*,2/,A5,38,-@:& 9:FDY&

;:&$6&U61@@8&08@&2/X-@:& 9:FDY&

D:&$6&M18@-3/,&08&76&>3Q6-3/,&01&,3A861&08&76&-6Q8:& 9:FDS&

=F:&$8@&8,2UR.8@&08&@8.A328&1,3A8.@87:& 9:FDE&

":&B.3,2398:& 9:FDE&

;:&)526,3@J8:& 9:FDE&

D:&%Q8J978@:& 9:FF;&

6:&$8&J526,3@J8&J3@&8,&97628&96.&78&N!%:& 9:FF;&

C:&%Q8J978&>/.J673@5&T&$6>>/,-Z!3./78&nDGG;o& 9:FFD&

#:&"A6,-648@:& 9:FFO&

;:&$6&2/,21..8,28&@1.&78&J6.2U5&8@-&6@@1.58:& 9:FFO&

D:&$8@&/C7346-3/,@&08&@8.A328&1,3A8.@87&@/,-&6@@1.58@&96.&7K/95.6-81.&78&971@&8>>32628:& 9:FFS&

F:&(199.8@@3/,&08@&03@-/.@3/,@:& 9:FFS&

<:&(199.8@@3/,&08@&2/X-@&08&-.6,@62-3/,&3,013-@&96.&76&78A58&0K1,8&-6Q8&08&@8.A328&1,3A8.@87:& 9:FFP&

O:&$3J3-6-3/,&01&C8@/3,&0K3,>/.J6-3/,:& 9:FFP&

H:&*,2/,A5,38,-@:& 9:FFE&

;:&"@WJ5-.38@&U3@-/.3M18@:& 9:FFE&

D:&$6&>/1.,3-1.8&01&@8.A328&1,3A8.@87&96.&78@&8,-.6,-@&,8&03@9/@6,-&96@&0K3,>.6@-.12-1.8@:& 9:FFE&

F:&$K6C@8,28&0K8,2UR.8@&2/JC3,58@:& 9:F<G&

<:&'3>>3217-5@&7358@&]&76&05>3,3-3/,&08&76&-63778&08&76&`/,8&]&2/,2508.:& 9:F<;&

O:&'3>>3217-5@&7358@&]&76&9.5@8,28&08&2/771@3/,&8-&61&98-3-&,/JC.8&0K8,2UR.8@:& 9:F<;&

Y:&'3>>3217-5@&7358@&]&76&2/J98,@6-3/,&08@&3,A8@-3@@8J8,-&3,013-@&96.&76&>/1.,3-1.8&01&@8.A328&

1,3A8.@87:&

9:F<;&

S:&'3>>3217-5@&7358@&]&7K5A6716-3/,&8-&]&76&2/J98,@6-3/,&08@&@1,p&2/@-@&08&7K/95.6-81.&U3@-/.3M18:& 9:FOD&

P:&$6&M18@-3/,&01&.[78&g/15&96.&78@&60J3,3@-.6-3/,@&7/2678@& 9:F<F&

H/,271@3/,&01&2U693-.8& 9:F<O&

) )



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

!"#$%&'()@(.+*,)5)!+E$#'#%@+*),(@),%//8'(*&@)E+,(@),()/%*#*.(E(*&0) $0)CH2)

3(.&%+*)4)5)!+E$#'#%@+*),-)$+%*&),()=-(),(@).'%&I'(@)(-'+$8(*@0) $0CHQ)

=;:&$6&>3@2673-5&45,5.678:& 9:FOG&

=D:&$8@&@8.A328@&.5@8.A5@:& 9:FOF&

=F:&$8&>/,0@&08&@8.A328&1,3A8.@87:& 9:FOY&

=<:&$8&B6W&/.&B76W:) 9:FOE&

=O:&$8@&8,2UR.8@&08&@8.A328&1,3A8.@87:) 9:FY;&

3(.&%+*)1)5)!+E$#'#%@+*),-)$+%*&),()=-(),-)U(;/#'(0) $0CGR)

=;:&H/J96.63@/,&8,-.8&-6.3>326-3/,&61&2/X-&J6.43,67&k971@&-.6,@>8.-@&03.82-@&>3,6,25@&96.&7K3J9[-l&

8-&-6.3>326-3/,&1,3>/.J8&k3:&8&@8.A328@&.5@8.A5@l:)

$0CGR)

":&)/0573@6-3/,:) 9:FYY&

#:&H/J96.63@/,:) 9:FS;&

H:&%Q8J978&0K8@-3J6-3/,:) 9:FSF&

=D:&2/J96.63@/,&8,-.8&@8.A328@&.5@8.A5@&8-&2U6.48&0K622R@:) 9:FSS&

":&H/,-8Q-8&08&76&J/0573@6-3/,:) 9:FSP&

;:&(25,6.3/&$:) 9:FP;&

D:&(25,6.3/&':) 9:FPD&

#:&H/J96.63@/,&08@&081Q&@28,6.33:) 9:FPY&

=F:&H/J96.63@/,&8,-.8&@8.A328@&.5@8.A5@&8-&B6W&/.&B76W:) 9:FPP&

":&H/,-8Q-8&08&76&J/0573@6-3/,:) 9:FPP&

;:&$8&J/0R78:) 9:FPP&

D:&'5>3,3-3/,@&08@&/C7346-3/,@&08&@8.A328&1,3A8.@87^&01&.543J8&08&.54176-3/,&-&08&76&-6Q8:) 9:FPE&

6:&/C7346-3/,@&08&@8.A328&1,3A8.@87:) 9:FPE&

C:&+543J8@&08&.54176-3/,:) 9:FEG&

2:&HU/3Q&01&,3A861&08&-6Q8:) 9:FE;&

F:&B6W&/.&B76W:) 9:FED&

6:&H/,-.63,-8&0K1C3M13-5&kVl) 9:FED&

C:&H/,-.63,-8&0K1C3M13-5&8-&08&,/,Z03@2.3J3,6-3/,&kVe'l) 9:FE<&

#:&H/,-.63,-8&0K1C3M13-5:) 9:FEO&

;:&i3,6,28J8,-&96.&78@&@8.A328@&.5@8.A5@:) 9:FEO&

D:&i3,6,28J8,-&96.&78&B6W&/.&B76W:) 9:FEY&



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

F:&+5@17-6-&08&76&2/J96.63@/,:) 9:FES&

H:&H/,-.63,-8&0K1C3M13-5&8-&08&,/,Z03@2.3J3,6-3/,:& 9:FES&

;:&i3,6,28J8,-&96.&78@&@8.A328@&.5@8.A5@:& 9:FEP&

D:&i3,6,28J8,-&96.&78&B6W&/.&B76W:& 9:FEP&

F:&+5@17-6-&08&76&2/J96.63@/,:&& 9:FEE&

3(.&%+*)C0)!+E$#'#%@+*),-)$+%*&),()=-(),();7#$$;%.#?%;%&8)@(;+*);()@(.&(-'0) $0HN4)

=;:&$8@&03>>3217-5@&08&J3@8&8,&r1A.8&0K1,&>/,0@&08&@8.A328&1,3A8.@87&06,@&78&@82-81.&9/@-67:& 9:<GD&

":&$8@&03>>3217-5@&08&J3@8&8,&r1A.8&8-&76&7/1.081.&01&@W@-RJ8:& 9:<GD&

;:&H/JJ8,-&2U/3@3.&7K6@@38--8&08&76&-6Q8&m& 9:<GD&

D:&$8@&9./C7RJ8@&735@&]&7K3,>/.J6-3/,:& 9:<GF&

6:&H/JJ8,-&@K6@@1.8&08&7K5M13-5&01&@W@-RJ8&m& 9:<GF&

C:&H/JJ8,-&g1@-3>38.&78&J/,-6,-&]&2/J98,@8.&m& 9:<GF&

2:&$8&2/,-.[78&08&7K/95.6-81.&08&@8.A328&1,3A8.@87& 9:<G<&

F:&$6&7/1.081.&8-&76&2/J978Q3-5&01&@W@-RJ8& 9:<G<&

#:&'8@&03>>3217-5@&.5@/718@&9/1.&0K61-.8@&@82-81.@&T&7K8Q289-3/,&9/@-678&m& 9:<GO&

=D:&$8@&8,2UR.8@&08&@8.A328@&1,3A8.@87&@/,-&8778@&6069-6C78@&61Q&@82-81.@&61-.8@&M18&78@&

-5752/JJ1,326-3/,@&m&

9:<GP&

":&$8@&03>>3217-5@&08&J3@8&8,&97628&0K1,8&8,2UR.8&/9-3J678&m:& 9:<GP&

#:&$8&03>>32378&a&08@34,&b&0K1,8&8,2UR.8&08&@8.A328&1,3A8.@87& 9:<GE&

;:&*08,-3>326-3/,&8-&08@2.39-3/,&01&@8.A328&1,3A8.@87& 9:<;G&

D:&)/,-6,-&08&2/J98,@6-3/,& 9:<;G&

F:&'1.58&01&2/,-.6-& 9:<;;&

H:&$K3,605M16-3/,&08@&8,2UR.8@&6A82&78@&26.62-5.3@-3M18@&08&28.-63,@&@82-81.@& 9:<;;&

;:&"2-3>@&@9523>3M18@&8-&.3@M18&0K8Q9./9.36-3/,& 9:<;;&

D:&+3@M18@&08&>.6108:& 9:<;D&

F:&'3>>3217-5@&3,U5.8,-8@&61&@82-81.&9/@-67& 9:<;D&

H/,271@3/,&01&2U693-.8& 9:<;F&

H/,271@3/,&08&76&96.-38& 9:<;P&

& &

H/,271@3/,&45,5.678& 9:<;E&

&



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

 1 

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

*

1/* 2/$3)(/* '")3/$2/.* /2#* '"/* "%#)%"* -44-$'/* &-"2* .-* $,+./5/"#-#)%"*

/'$%4,/""/* &'* 2/(#/'$* &/2* #,.,(%55'")(-#)%"267* 854$'"#,/* -'* &$%)#*

-5,$)(-)"9*/../*$/+$%'4/*./2*2/$3)(/2*&/*:-2/*4%'$* ./2;'/.2*'"*&$%)#*&<-((=2*&/*

#%'2* ./2* ()#%>/"2* /2#* ?'+,* )"&)24/"2-:./7* 8../* (%$$/24%"&* @* '"/* #-$)A)(-#)%"*

-:%$&-:./* &/* 4$/2#-#)%"2* /22/"#)/../2* &%"#* ./* (%"#/"'* /2#* $,3)2-:./*

4,$)%&);'/5/"#*-A)"*&/*#/")$*(%54#/*&/2*,3%.'#)%"2*2%()-./2*/#*#/(B"%.%+);'/27*

8../* $/4%2/* 2'$* #$%)2* 4$)"()4/27* 1<'")3/$2-.)#,* ;')* +-$-"#)#* .<-((=2* -'* 2/$3)(/*

4$%&')#*&/* #%'2* (/'C*;')* ./*&,2)$/"#* @*&/2* (%"&)#)%"2* -:%$&-:./27*1<,+-.)#,*&/*

#$-)#/5/"#* ;')* +-$-"#)#* D-'* 5)")5'5EF* ;'<-'('"/* &)2($)5)"-#)%"* "/* 2/$-*

4$-#);',/*/"#$/*./2*(%"2%55-#/'$2*4.-(,2*&-"2*./2*5G5/2*(%"&)#)%"27*8#*/"A)"*

.-* (%"#)"')#,* ;')* +-$-"#)#* '"/* %AA$/* &/* 2/$3)(/* )")"#/$$%54'/* @* '"/* ;'-.)#,*

&,A)")/7* 1/* (B%)C* -* ,#,* ./* 4.'2* 2%'3/"#* 4%22):./* &</22->/$* &/* #$-)#/$* ./* 2/$3)(/*

'")3/$2/.*(%55/*'"*#%'#*-44.);',*@*&)AA,$/"#/2*)"&'2#$)/27*H-"2*(/##/*%4#);'/9*

./2*%:.)+-#)%"2*&/*2/$3)(/*'")3/$2/.*A%$5/"#*'"*(-&$/*-';'/.*./2*%4,$-#/'$2*;')*

/"*%"#* .-* (B-$+/*&%)3/"#* 2/* (%"A%$5/$7*I/*(-&$/*4$/"&*&/2* A%$5/2*&)AA,$/"#/2*

2/.%"*./2*)"&'2#$)/29*5-)2*./2*4$)"()4/2*&/*:-2/*$/2#/"#*)"#-"+):./27*H-"2*(/*(-29*).*

/2#*4%22):./*&/*&,A)")$*./*2/$3)(/*'")3/$2/.*(%55/*.-*A%'$")#'$/*@*#%'2*&<'"*:)/"*

%'*&<'"*2/$3)(/*?'+,*)"&)24/"2-:./*@*.-*3)/*/"*2%(),#,9*(</2#*@*&)$/*@*.</C/$()(/*&/2*

&$%)#2*B'5-)"2*A%"&-5/"#-'C7*

*

I/##/* "%#)%"9* /2#* $/.),/* -'C* -(#)3)#,2* ,(%"%5);'/2* /"* +,",$-.* /#* -'C*

-(#)3)#,2* &/* $,2/-'* /"* 4-$#)('.)/$7* 1/2* )"&'2#$)/2* &/* $,2/-'* 2%"#* &/2* -(#)3)#,2*

&-"2* ./2;'/../2* .-* A%'$")#'$/* &'* 2/$3)(/* 4-22/* 4-$* '"* $,2/-'* 4B>2);'/*

)54%$#-"#7*I</2#* .</C)2#/"(/*5G5/*&/* (/* $,2/-'*;')* /"* A-)#* .-* 24,()A)()#,7* !.* /2#*

4%22):./*&/*&)2#)"+'/$* #$%)2*+$-"&/2*(-#,+%$)/2*&</AA/#29* ./2*&/'C*4$/5)/$2*&'2*

-'*$,2/-'*D5%"%4%./*"-#'$/.*/#*/C#/$"-.)#,2F9*./*#$%)2)=5/*(%"(/$"-"#*./2*2/$3)(/2*

/'CJ5G5/*D2/$3)(/2*)"&)24/"2-:./2F9*;')*./2*)2%./"#*&/2*-'#$/2*/"#$/4$)2/27**

*************************************************
6*1)3$/*3/$#*&/*6KLM9*INO*KPQRLR9*S,2%.'#)%"*KRQE6T*&'*I%"2/).7*
E*I</2#*(/*4$)"()4/*&<,+-.)#,*&/*#$-)#/5/"#*;')*(%"&')#*2%'3/"#*@*.-*4,$,;'-#)%"*+,%+$-4B);'/*&/2*#-$)A27*



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

 2 

H<-:%$&9* ./* $,2/-'* A%$5/* '"* 5%"%4%./* "-#'$/.7* N"* &)#* ;'/* ./* $,2/-'*

4$,2/"#/*'"*(-$-(#=$/*&/*U*5%"%4%./*"-#'$/.*V*4-$(/*;'/*2-*&'4.)(-#)%"*-'$-)#*

'"*(%W#*/C%$:)#-"#7*1</C)2#/"(/*&/*$/"&/5/"#2*&<,(B/../*($%)22-"#29*(</2#*@*&)$/*

&<'"/*A%"(#)%"*&/*(%W#*2%'2J-&&)#)3/*?'2#)A)/*-.%$2*;'<'"/*2/'./*/"#$/4$)2/*A-22/*

A%"(#)%""/$* ./* $,2/-'* XYB-$Z/>9* 6KLK[7* H-"2* ./* (-2* &<'"* 5%"%4%./* "-#'$/.* .-*

(%'$:/* &/* (%W#* 5-$+)"-.* /2#* &,($%)22-"#/* /#* )"A,$)/'$/* -'* (%W#* 5%>/"7* I/##/*

(-$-(#,$)2#);'/* -*4.'2)/'$2* (%"2,;'/"(/2* ;')* ?'2#)A)/"#* .<)"#/$3/"#)%"*4':.);'/7*

H<'"/* 4-$#9* '"/* 2/'./* /"#$/4$)2/* /"* (B-$+/* &'* $,2/-'* /2#* 4.'2* %4#)5-./* ;'/*

4.'2)/'$29*&<%\* .</C)2#/"(/*&<'"*5%"%4%./*-3/(*2/2*$)2;'/2*&/*&,$)3/* D4%'3%)$*

&/*5%"%4%./F7*H<-'#$/*4-$#*.-*#-$)A)(-#)%"*&'*2/$3)(/*4%2/*'"*4$%:.=5/7*Y)*/../*

/2#*A-)#/*-'*(%W#*5-$+)"-.9*.</"#$/4$)2/*"/*(%'3$/*4-2*2/2*(%W#2*/#*2':)*&%"(*'"*

&,A)()#*(/*;')*/2#*)54%22):./*4%'$*'"/*/"#$/4$)2/*4$)3,/7*Y)*.-*#-$)A)(-#)%"*/2#*A-)#/*

-'J&/22'2*&'* (%W#*5-$+)"-.9* ./*5%"%4%./*&,+-+/*'"/* $/"#/9* (/* ;')* #%'#* -'22)*

2%'2J%4#)5-.7* H<%\* .<)"#/$3/"#)%"* &/* .<]#-#* 4%'$* (%$$)+/$* (/2* (-$/"(/2* &'*

5-$(B,9*2%)#*4-$*.-*"-#)%"-.)2-#)%"*&'*5%"%4%./9*2%)#*4-$*.-*5)2/*/"*4.-(/*&<'"/*

$,+./5/"#-#)%"*2'$*./2*4$)C*%'*./2*4$%A)#27*

8"2')#/9*./*$,2/-'*/2#*($,-#/'$*&</C#/$"-.)#,27*1/2*-(#)3)#,2*&/*$,2/-'*2%"#*

+,",$-./5/"#* +,",$-#$)(/2* &</C#/$"-.)#,27* !.* >* -* /C#/$"-.)#,* 4%2)#)3/* D",+-#)3/F*

.%$2;'/* ;'<'"* -+/"#* 4$%('$/* 4-$* 2%"* -(#)3)#,* '"* -3-"#-+/* D)"(%"3,")/"#F* @*

-'#$')9* 2-"2* (%54/"2-#)%"* 5%",#-)$/7* 1%$2;'<).* >* -* /C#/$"-.)#,9* ./* 4$)C* &/2*

4$%&')#2*"/*$/A.=#/*4-2*'"*(/$#-)"*"%5:$/*&/*:,",A)(/2*%'*&/*(%W#2*)"B,$/"#2*-'*

4$%(/22'2* &/* 4$%&'(#)%"* %'* &/* (%"2%55-#)%"7* 1/2* -(#)3)#,2* &/* $,2/-'*

/"+/"&$/"#*&/2*/C#/$"-.)#,2*&/*&/5-"&/*/#*&<%AA$/*;')*2%"#*#%'#/2*$/.),/2*-'*A-)#*

;'/* ./2*2/$3)(/2*4$%&')#2*2%"#*&/2*:)/"2*&/*(.':7* !.*/C)2#/*&<-'#$/2*/C#/$"-.)#,29*

&'/2*-'*$,2/-'9*;')*"<%"#*$)/"*@*3%)$*-3/(*./2*/AA/#2*&/*(.':7*!.*2<-+)#*4-$*/C/54./*

&/2* /AA/#2* /"* #/$5/* &<-5,"-+/5/"#* &'* #/$$)#%)$/* &'* 5-)"#)/"* %'* &/*

.<-+$-"&)22/5/"#*&/2*$,2/-'C*@*&/2*^%"/2*/"*3%)/*&/*&,2/$#)A)(-#)%"7*

8"A)"9* -'J&/.@* &/* (/2* (-$-(#,$)2#);'/29* .),/2* -'* $,2/-'* .')J5G5/* ).*

-44-$-_#*;'/* ./2*2/$3)(/2*4$%&')#2*4-$* ./2* )"&'2#$)/2*&/*$,2/-'*"/*2%"#*4-2*&/2*

2/$3)(/2* (%55/* ./2* -'#$/27* !.2* 2<-3=$/"#* G#$/* )"&)24/"2-:./2* @* .</C/$()(/* &/2*

&$%)#2* A%"&-5/"#-'C7* 8"* /AA/#9* (/2* 2/$3)(/2* 2%"#* 4/'* %'* 4-2* 2':2#)#'-:./27*H/*

4.'29*./'$*(%"2%55-#)%"*/2#*)"&)24/"2-:./*@*.-*3)/*/"*2%(),#,7**
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*

I/##/* -AA)$5-#)%"* /2#* 4.'2* %'* 5%)"2* 3$-)/* 2/.%"* ./* 5%5/"#* /#* ./* .)/'*

D.<-((=2*@*(/2*2/$3)(/2*"</2#*&%"(*4-2*'"*&$%)#*A%"&-5/"#-.F9*5-)2*/../*/2#*3$-)/*

&-"2*./*(%"#/C#/*,#'&),*D(/#*-((=2*/2#*&%"(*-'?%'$&<B')*)"&)24/"2-:./*@*.</C/$()(/*

&/2*&$%)#2*A%"&-5/"#-'CF7**

*

I/2* (-$-(#,$)2#);'/2* ?'2#)A)/"#* .<)"#/$3/"#)%"* &/* .-* 4')22-"(/* 4':.);'/*

X`)+%'9* 6KPE*a* b-#%$9* 6KcL[* 2%)#* &)$/(#/5/"#* &-"2* ./* (-2* &/2* /"#$/4$)2/2*

4':.);'/29* 2%)#* )"&)$/(#/5/"#9* 3)-* .-* .,+)2.-#)%"9* 4%'$* -22'$/$* ;'/* (/2* 2/$3)(/2*

2%)/"#* /AA/(#)3/5/"#* $/"&'2* @* #%'29* &-"2* ./2* 5/)../'$/2* (%"&)#)%"2* 4%22):./27*

H-"2* ./* (%"#/C#/* -(#'/.9* (/.-* $/3)/"#* @* )54%2/$* -'C* %4,$-#/'$2* /"* $,2/-'* &/2*

%:.)+-#)%"2* (%$$/24%"&-"#* -'C* &)AA,$/"#2* 4$)"()4/2* 3'2* 4.'2* B-'#7* H-"2* ./2*

)"&'2#$)/2*&/*$,2/-'9*%"*$-"+/*.<,./(#$)()#,9* ./2*#,.,(%55'")(-#)%"29* ./2*2/$3)(/2*

4%2#-'C9* ./* +-^9* /#* ./2* (B/5)"2* &/* A/$7* !()* "%'2* -3%"2* (B%)2)* D/#* (/* (B%)C* 2/$-*

/C4.)()#,* 4.'2* #-$&F* &/* "%'2* (%"#/"#/$* &<,#'&)/$* ./2* #$%)2* 4$/5)=$/27* `%'$*

(B-('"/*&/* (/2* )"&'2#$)/29* ).* /2#*4%22):./*&/*&,A)")$*&/2*%:.)+-#)%"2*&/* 2/$3)(/*

'")3/$2/.* #$=2* 4$,()2/2* 4%'$* $,4%"&$/* -'C* /C)+/"(/2* &/2* 4$)"()4/2* &'* 2/$3)(/*

'")3/$2/.7*I</2#*&<-)../'$2*)"&)24/"2-:./*&<'"*4%)"#*&/*3'/*4'$/5/"#*4$-#);'/7**

*

1/2* )"&'2#$)/2* &/* $,2/-'* %"#* (%""'9* &/4')2* '"/* 3)"+#-)"/* &<-"",/2* &/*

4$%A%"&2* :%'./3/$2/5/"#2*&/* ./'$*5%&/*&<%$+-")2-#)%"7*I/2* :%'./3/$2/5/"#2*

%"#* ,+-./5/"#* -AA/(#,* ./* 2/$3)(/* '")3/$2/.9* /#* .-* 5-")=$/* &%"#* ).* /2#* -22'$,7*

`.'2)/'$2*A-(#/'$2*%"#*(%"&')#*@*'"*(B-"+/5/"#*4.'2*%'*5%)"2*$-&)(-.*&'*5%&/*

%$+-")2-#)%""/.* #$-&)#)%""/.* D)7/* 5%"%4%./* "-#)%"-.9* )"#,+$,* 3/$#)(-./5/"#9* /#*

2%'3/"#*4':.)(F7**

1/2* (B-"+/5/"#2* #/(B"%.%+);'/2* #%'#* &<-:%$&7* 1/2* -3-"(,/2*

#/(B"%.%+);'/2* ->-"#* -AA/(#,* (/$#-)"/2* )"&'2#$)/2* D#,.,(%55'")(-#)%"2*

"%#-55/"#F9* %"#* /"* /AA/#* $/"&'* (-&';'/2* (/$#-)"/2* &/2* ?'2#)A)(-#)%"2*

,(%"%5);'/2*&/*.<%$+-")2-#)%"*5%"%4%.)2#);'/7*1-*4%'22,/*.):,$-./9*/"2')#/7*

1/2*&)AA,$/"#/2*-3-"(,/2*#B,%$);'/2*/#*/"*4-$#)('.)/$*(/../2*/AA/(#',/2*4-$*

.<8(%./*&'*0'1.)(*23%)(/9*%"#*$/5)2*/"*(-'2/*.</C)2#/"(/*&/2*5%"%4%./2*4':.)(2*/"*
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5/##-"#*/"*-3-"#*./'$*)"/AA)(-()#,*/#*./'$*)"(-4-()#,*@*$,2%'&$/*./2*(-$/"(/2*&/2*

5-$(B,2*-'C;'/../2*).2*,#-)/"#*(/"2,2*$,4%"&$/7**

1<)"#,+$-#)%"* /'$%4,/""/9* /"A)"7* 1-* ($,-#)%"* &'* O-$(B,* d");'/* -*

)54.);',*'"/*5)2/*@*4.-#*/#*'"/*'")A%$5)2-#)%"*&/*.-*A%'$")#'$/*&/2*2/$3)(/2*/"*

$,2/-'7* I/##/* $,%$+-")2-#)%"9* (%"&')#/* 4-$* .-* I%55)22)%"9* )"A.'/"(,/* 4-$* ./2*

)&,/2* .):,$-./2* ,3%;',/* 4.'2* B-'#9* 2</2#* A-)#/* &-"2* ./* :'#* &/* A-3%$)2/$* ./*

(%"2%55-#/'$* /#* .-* :-)22/* &/2* #-$)A27* 1<%$+-")2-#)%"* /"* 5%"%4%./* "-#)%"-'C*

4':.)(2*/#*)"#,+$,2*"/*(%$$/24%"&-)#*4-2*@*(/#*%:?/(#)A7**

1</"2/5:./* &/* (/2* A-(#/'$2* -* &%"(* -:%'#)* @* '"* 5%'3/5/"#* &/*

&,$,+'.-#)%"* &/2* )"&'2#$)/2* &/* $,2/-'* /#* &<)"#$%&'(#)%"* &/* .-* (%"('$$/"(/9*

#$-&')#* 4-$* ./2* &)$/(#)3/2* /'$%4,/""/2* (%"(/$"-"#* ./2* #,.,(%55'")(-#)%"29*

.<,./(#$)()#,*/#*./2*2/$3)(/2*4%2#-'CP7*

*H/*(/##/* )"#$%&'(#)%"*@* .-*(%"('$$/"(/*%"*-##/"&-)#*4$)"()4-./5/"#*'"/*

-5,.)%$-#)%"*&'*2/$3)(/*$/"&'*-'C*(%"2%55-#/'$29*@*.-*A%)2*/"*#/$5/2*&/*(%W#2*

/#* &/* ;'-.)#,7* H-"2* ./* 5G5/* %$&$/* &<)&,/9* (/##/* &,$,+./5/"#-#)%"* &/3-)#*

,+-./5/"#* (%"&')$/* @* .-* (%"2#$'(#)%"* &'* 5-$(B,* )"#,$)/'$* /'$%4,/"* /"*

A-3%$)2-"#* .<)"#/$(%""/C)%"* &/2* $,2/-'C7* 8../* 4/$5/##-)#* -'22)* &<-(($%_#$/*

.<,+-.)#,* &/* #$-)#/5/"#* @* .<)"#,$)/'$* &/* .<d")%"9* @* .-* A%)2* /"#$/* ./2* /"#$/4$)2/29*

4')2;'/* ./2* 5%"%4%./2* &)24-$-)22/"#* /#* /"#$/* ./2* ()#%>/"2* 4')2;'/* (/'CJ()*

&/3$-)/"#* 4%'3%)$9* @* #/$5/9* (%54-$/$* #%'#/2* ./2* %AA$/27* 1/* :'#* &/* .-*

&,$,+./5/"#-#)%"*,#-)#*&%"(*&<-(($%_#$/*./*:)/"JG#$/*+.%:-.7*

O-.+$,* (/.-9* &/2* 3%)C* 2/* 2%"#* ,./3,/2* 4%'$* ;'/* .-* &,$,+./5/"#-#)%"* "/*

$/5/##/* 4-2* /"* ;'/2#)%"* ./2* 4$)"()4/2* &<'")3/$2-.)#,* /#* &<,+-.)#,7* !.* -* &%"(* ,#,*

-&5)2*D%'*)54%2,*&-"2*(/$#-)"2*(-2F*;'/*./2*4->29*;')*./*2%'B-)#-)/"#9*4%'3-)/"#*

)"#$%&')$/*&/2*%:.)+-#)%"2*&/*2/$3)(/*'")3/$2/.*&-"2*./2*#/C#/2*&/*#$-"24%2)#)%"*

&/2*&)$/(#)3/2*/"*&$%)#*"-#)%"-.7*8#*;'/9*&-"2*#%'2* ./2*(-29* .<-((=2*&/*#%'2*@*'"*

2/$3)(/*&/*:-2/*&/3-)#*G#$/*+-$-"#)7**

*************************************************
P* H)$/(#)3/2*0* KeQPLMQI88* U*$/.-#)3/* @* .<,#-:.)22/5/"#* &'* 5-$(B,* )"#,$)/'$* &/2* 2/$3)(/2* &/*
#,.,(%55'")(-#)%"2f*V9* KTQKEQI8* U*$/.-#)3/* -'C* $=+./2* (%55'"/2* 4%'$* ./* 5-$(B,* )"#,$)/'$* &/*
.<,./(#$)()#,*V9*/#*KMQTMQI8*U*(%"(/$"-"#*./2*$=+./2*(%55'"/2*4%'$*./*&,3/.%44/5/"#*&'*5-$(B,*)"#,$)/'$*
&/2*2/$3)(/2*4%2#-'C*V7*
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I/*A-)2-"#9*(/$#-)"/2*%:.)+-#)%"2*2/*2%"#*3'/29*"%"*2/'./5/"#*(%"A)$5,/29*

5-)2*-'22)*$/"A%$(,/27*I</2#* * ./*(-29*/"*g$-"(/9*&/*.-*4,$,;'-#)%"*+,%+$-4B);'/*

&/2*#-$)A2*-'C*4-$#)('.)/$2*/"(%$/*(-4#)A2*&/2*5%"%4%./27*

*I/##/* 4,$,;'-#)%"9* 5-")A/2#-#)%"* /C#$G5/* &'* 4$)"()4/* &<,+-.)#,9* "<,#-)#*

?'2;'/* .@* ;'<'"/* B-:)#'&/7* H/4')2* .-* .%)* &/* #$-"24%2)#)%"* &/* .-* &)$/(#)3/*

,./(#$)()#,R9*/../*-*&-"2*(/##/*:$-"(B/9*A%$(/*&/*.%)7*

1/*2/$3)(/*'")3/$2/.*/2#*&%"(*2%$#)*4$,()2,*/#*(.-$)A),*&/*(/*4$%(/22'2*;'/*

.<%"* -* 4-$A%)2* ;'-.)A),* &/* U*&,$,+./5/"#-#)%"h$/$,+./5/"#-#)%"*V* X`/$(/:%)29*

6KKK[7* i,-"5%)"29* ./* (%"#/C#/* )"&'2#$)/.* ->-"#* :/-'(%'4* (B-"+,9* ).* $/2#-)#9* /#*

$/2#/*/"(%$/9*@*4$,()2/$*2/2*5%&-.)#,2*&/*5)2/*/"*j'3$/7*H-"2*.<-"()/"*5%&/*&/*

A%"(#)%""/5/"#9* ./* A)"-"(/5/"#*&/2* %:.)+-#)%"2*&/* 2/$3)(/*'")3/$2/.* "/*4%2-)#*

4-2* &/* 4$%:.=5/7* 8../2* ,#-)/"#* A)"-"(,/2* /"* )"#/$"/* 3)-* ./* 5,(-")25/* &/2*

2':3/"#)%"2*($%)2,/27**

N$9* &-"2* ./* (%"#/C#/* -(#'/.9* ./2* 2':3/"#)%"2* ($%)2,/2* 2%"#* &%$,"-3-"#*

/C(.'/29*4%'$*&/'C*2,$)/2*&/*$-)2%"27*

1/2* '"/29* $,+./5/"#-)$/27* 1-* I%55)22)%"* 8'$%4,/""/* 4$%B):/* ./*

A)"-"(/5/"#9* %4-;'/9* 4-$* ./2* 2':3/"#)%"2* ($%)2,/27* 8"* /AA/#9* 4%'$* ;'/* .-*

#-$)A)(-#)%"* 2%)#* %4#)5-./9* ).* A-'#* ;'</../* 2%)#* A-)#/* -'* (%W#* 5-$+)"-.7* N$* ./*

4$)"()4/*5G5/*&/2*2':3/"#)%"2*($%)2,/2*)54%2/*'"/*#-$)A)(-#)%"*2'4,$)/'$/*-'*

(%W#* 4%'$* ./2* '2-+/$2* 4/'* (%W#/'C* -A)"* &/* (%54/"2/$* .-* 2%'2J#-$)A)(-#)%"*

(%"(,&,/*-'C*'2-+/$2*#$=2*(%W#/'C7*1-*I%55)22)%"*8'$%4,/""/*-*&%"(*4$%B):,*

.<'2-+/* &/2* 2':3/"#)%"2* ($%)2,/29* 2-'A* &-"2* &/2* (-2* :)/"* 4$,()2* /#* &,.)5)#,2*

2#$)(#/5/"#*4-$*./2*#/C#/2*D(-2*&/2*2/$3)(/2*$,2/$3,2*&-"2*./2*2/$3)(/2*4%2#-'CF7**

1/2* -'#$/29* ,(%"%5);'/27* 1%$2;'/* ./* (B-"+/5/"#* &</"3)$%""/5/"#* /2#*

-3,$,9* /#* &%"(* ;'/* .-* (%"('$$/"(/* /C)2#/* 2'$* ./* 5-$(B,7* 1/* 5-)"#)/"#* &'*

A)"-"(/5/"#* &/2* %:.)+-#)%"2* &/* 2/$3)(/* '")3/$2/.* 4-$* ./2* 2':3/"#)%"2* ($%)2,/2*

"</2#* 4.'2* 4%22):./7* 8"* /AA/#9* ).* $)2;'/$-)#* &/* 5/##$/* /"* &-"+/$* .<%4,$-#/'$* /"*

(B-$+/* &'* Y/$3)(/* d")3/$2/.* &'* A-)#* &/2* 4%22):).)#,2* &<,($,5-+/7* 8"* /AA/#9* 2)*

.<%4,$-#/'$* B)2#%$);'/* 5-)"#)/"#* ./2* 2':3/"#)%"2* ($%)2,/29* ).* /2#* %:.)+,* &/*

(%"#)"'/$*@* #-$)A/$* ./*2/$3)(/*-'C*(%"2%55-#/'$2* ./2*5%)"2*(%W#/'C*/"*&/22'2*

*************************************************
R*1%)*"kEeeeJ6eL*&'*6e*A,3$)/$*Eeee7*
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&/* ./'$2* (%W#27* Y/2* (%"('$$/"#29* "%"* 2%'5)2* -'C* %:.)+-#)%"2* &/* 2/$3)(/*

'")3/$2/.9* 4/'3/"#* -.%$2* 4$%4%2/$* @* (/2* 5G5/2* (%"2%55-#/'$2* &/2* %AA$/2*

:/-'(%'4*5%)"2*(B=$/27**

1<%4,$-#/'$*B)2#%$);'/* $)2;'/*&%"(*&/*4/$&$/* #%'2* 2/2* (.)/"#2* $/"#-:./29*

#%'#* /"* ,#-"#* %:.)+,* &/* (%"#)"'/$* @* 2/$3)$* ./2* (.)/"#2* "%"* $/"#-:./27* H<%\* '"*

$)2;'/* )54%$#-"#* &/* &,A)()#9* 3%)$/* /"* 4%'22-"#* ./* $-)2%""/5/"#9* &/* A-)..)#/7* 1/*

5%&/* &/* A)"-"(/5/"#* #$-&)#)%""/.* &/2* %:.)+-#)%"2* &/* 2/$3)(/* '")3/$2/.* "</2#*

&%"(*4.'2*-&-4#,*@*.-*"%'3/../*&%""/*&/*5-$(B,7*

!.* A-'#* &%"(* 5/##$/* /"* 4.-(/* '"* "%'3/-'* 5%&/* &/* A)"-"(/5/"#* &/2*

%:.)+-#)%"2* &/* 2/$3)(/* '")3/$2/.9* /C#/$"/* @* .<%4,$-#/'$* /"* (B-$+/* &'* 2/$3)(/*

'")3/$2/.7* N$* 4%'$* 4%'3%)$* 5/##$/* /"* 4.-(/* (/* #>4/* &/* A)"-"(/5/"#9* ).* /2#*

)"&)24/"2-:./*&/*&,#/$5)"/$*(/*;')*&%)#*G#$/*A)"-"(,7**1-*;'/2#)%"*&'*(-.('.*&'*

(%W#*&/2*%:.)+-#)%"2*&/*2/$3)(/*'")3/$2/.*2/*4%2/*&%"(*4%'$*.-*4$/5)=$/*A%)2*&/*

A-l%"*($'()-./7*8#*4%'$*;'/*.-*(%"('$$/"(/*2%)#*?'2#/9*(/*(-.('.*&%)#*@*.-*A%)2*G#$/*

./*4.'2*#$-"24-$/"#9*/#*./*4.'2*4$%(B/*&/*.-*$,-.)#,*4%22):./7*

*

I</2#* -'#%'$*&/* (/2*&/'C*;'/2#)%"2*0* (-.('.* &'* (%W#2*&/2* %:.)+-#)%"2*&/*

2/$3)(/*'")3/$2/.*/#*5%&/*&/*A)"-"(/5/"#*&/*(/2*%:.)+-#)%"29*/#*&-"2*(/#*%$&$/*

.@9*;'/*2<-$#)('./$-*.-*#B=2/7**

*

H-"2*'"*4$/5)/$* #/542*%"*2<)"#,$/22/*&%"(*-'C*5%&-.)#,2*&/*(-.('.*&'*

(%W#* &/2* %:.)+-#)%"2* &/* 2/$3)(/* '")3/$2/.7* `%'$* (/* A-)$/9* "%'2* ,#'&)/$%"2* ./2*

5,#B%&%.%+)/2* &/* (-.('.* &/2* (%W#2* +,",$,2* 4-$* ./2* %:.)+-#)%"2* &/* 2/$3)(/*

'")3/$2/.7*!.*/2#*4%22):./*&/*&)2#)"+'/$*&)AA,$/"#/2*-44$%(B/2*&/*.-*$,4%"2/*@*.-*

;'/2#)%"*(%55/"#*(-.('./$*./*(%W#*;'/*./2*%:.)+-#)%"2*&/*2/$3)(/*'")3/$2/.*A%"#*

4/2/$*2'$*.<%4,$-#/'$*;')*/"*-*.-*(B-$+/*m*

I/$#-)"2* -'#/'$2* 2/* 2%"#* -##-(B,2* @* 4$%&')$/* '"/* -44$%(B/*

/22/"#)/../5/"#*(%54#-:./*Xi/'*/#*-.49*6KKM*a*8.2/":-2#9*6KKc[* 7H<-'#$/2*%"#*5)2*

-'* 4%)"#* '"/* -44$%(B/* /"* #/$5/2* &/* :)/"* G#$/* XI$/5/$* /#* -.49* 6KKM9* n%.->* /#*

H%::29* 6KKc9* `-"^-$9* Eeee[7* I/$#-)"29* /"A)"* 4$%4%2/"#* &/2* 5,#B%&%.%+)/2*

-.#/$"-#)3/2*4/$5/##-"#*&/*4$/"&$/*/"*(%54#/*./2*/AA/#2*&/2*5%&/2*&/*(-.('.*2'$*
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./2* 2)#'-#)%"2*&/*5-$(B,* /#* 2'$* ./2* %4,$-#/'$2* /'CJ5G5/* XI%B/"* /#* -.4* 9* EeeE*a*

S%&$)+'/^*/#*Y#%$/$9*Eeee*a*b$-&./>*/#*I%.3)"9*6KKL[7**

1/2*,#'&/2*$,-.)2,/2*4%'$* .-*I%55)22)%"*8'$%4,/""/*DI-3/9*6KKR*a*i/'*

/#* -.49* 6KKM9* i8So9* 6KKL9* `%2#* 8'$%49* 6KKLF* %'* 4%'$* (/$#-)"2* %4,$-#/'$2*

Do"-.>2>29*6KKcFa*2%"#*-'22)*'"/*2%'$(/*&/*$/"2/)+"/5/"#2*)54%$#-"#/27**

8../2* ,#-:.)22/"#* '"* 4-"%$-5-* @* .-* A%)2* &/2* %:.)+-#)%"2* &/* 2/$3)(/*

'")3/$2/.*5-)2*-'22)*&/2*5,#B%&%.%+)/2*4$%4%2,/2*4%'$*(-.('./$*./*(%W#*;'</../2*

)54%2/"#* -)"2)* ;'/* &/2* 5,#B%&/2* &/* A)"-"(/5/"#7* 8"A)"9* ).* /2#* '#)./* &/*

2<)"#,$/22/$* -'C* 5,#B%&%.%+)/2* &/* (-.('.* ;')* %"#* ,#,* 5)2/* /"* 4.-(/* 4-$* ./2*

-'#%$)#,2*&/*$,+'.-#)%"*DNgp819*oSp9*IS]F*/#*;')*2%"#*-'?%'$&<B')*-44.);',/2*

/"* 4-$#)('.)/$* &-"2* ./2* #,.,(%55'")(-#)%"29* 5-)2* -'22)* &-"2* ./* 2/(#/'$*

,./(#$);'/9*4%'$*3%)$*&-"2*;'/../*5/2'$/*/../2*(%"A)$5/"#*%'*"%"*.-*3-.)&)#,*&/2*

-44$%(B/2*#B,%$);'/2*/#*/54)$);'/2*,3%;',/2*4.'2*B-'#7*H-"2*(/##/*4-$#)/*"%'2*

4$,2/"#/$%"2* ,+-./5/"#* ./2* /2#)5-#)%"2* &'* (%W#2* &/2* %:.)+-#)%"2* &/* 2/$3)(/*

'")3/$2/.* %:#/"'/2* 4-$* ./2* -'#%$)#,2* &/* $,+'.-#)%"9* %'* 4-$* .-* .)##,$-#'$/*

,(%"%5);'/7*

*

H<-'#$/* 4-$#9* /#* &-"2* '"* 2/(%"&* #/5429* .-* 5G5/* 4$%(/22'2* &%)#* G#$/*

$,-.)2,*4%'$*.-*;'/2#)%"*&'*A)"-"(/5/"#*&/2*%:.)+-#)%"2*&/*2/$3)(/*'")3/$2/.7**

1/* 5%&/* &/* A)"-"(/5/"#* )&,-.* &'* (%W#* &/2* %:.)+-#)%"2* &/* 2/$3)(/*

'")3/$2/.9* /2#* (/.')* ;')* 4/$5/##$-)#* &/* (%54/"2/$* @* .<%4,$-#/'$* /"* (B-$+/* &'*

2/$3)(/* '")3/$2/.9* .<)"#,+$-.)#,* &/2* 2'$(%W#2* ;'<).* 2':)#9*5-)2* '");'/5/"#* (/.-7*

`%'$* -##/)"&$/* (/#* %:?/(#)A9* ).* /2#* )"&)24/"2-:./* &/* (%""-_#$/* 4$,()2,5/"#* 2/2*

(%W#27*N$* (/* 2%"#*&/2* )"A%$5-#)%"2* 2#$-#,+);'/2*4%'$* ./2* %4,$-#/'$29* ).2* "/* ./2*

$,3=./$%"#*&%"(*4-2* 24%"#-",5/"#7*1/* $,+'.-#/'$* /2#*&%"(*&-"2*'"/* 2)#'-#)%"*

&<-2>5,#$)/*&<)"A%$5-#)%"9*;'/../*;'/*2%)#*.-*;'-.)#,*&/2*5%&-.)#,2*&<,3-.'-#)%"*

&/2* (%W#2* ;'<).* 4$-#);'/7* H<%\* .-* ",(/22)#,* &<'"* 5,(-")25/* &/* A)"-"(/5/"#*

4/$5/##-"#*&/*2'$5%"#/$*(/##/*-2>5,#$)/7*1/*:'#*&/*(/##/*,#'&/*/2#9*&<'"/*4-$#*

&/* 4$,2/"#/$* /#* &<,#'&)/$* ./2* &)AA,$/"#2* 5%&/2* &/* A)"-"(/5/"#* &/2* (%W#2* &/2*

%:.)+-#)%"2*&/*2/$3)(/*'")3/$2/.*/"3)2-+/-:./2*a*&<-'#$/*4-$#*&/*./2*(%54-$/$7*!.*

/C)2#/* 4.'2)/'$2* 5%&-.)#,2* &/* A)"-"(/5/"#* 4%22):./27* H<'"/* 4-$#* (/../2* ;')*

)54.);'/"#*.-*4-$#)()4-#)%"*&/*.</"2/5:./*&/2*%4,$-#/'$2*4$,2/"#2*2'$*./*2/(#/'$7*
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H<-'#$/*4-$#9*./2*5,#B%&/2*-.#/$"-#)3/2*;')*A)"-"(/"#*./*(%W#*&/2*%:.)+-#)%"2*2%)#*

4-$* .-* (%../(#)3)#,9* 2%)#* /"* )"#/$"/* @* .<%4,$-#/'$7* 1<,#'&/* &/* (/2* &)AA,$/"#/2*

5%&-.)#,2*4/$5/#*&</"*A-)$/*-44-$-_#$/*./2*-3-"#-+/2*/#*./2*)"(%"3,")/"#27*

1<,#'&/*&/2*&)AA,$/"#/2*5%&-.)#,2*&/*A)"-"(/5/"#*&'*(%W#*&/2*%:.)+-#)%"2*

&/*2/$3)(/*'")3/$2/.9*(%"&')#*/"2')#/*@*#/"#/$*&/*./2*(%54-$/$*/"#$/J/../27*`%'$*

2/$3)$*&/*:-2/*@*(/##/*(%54-$-)2%"9*4.'2)/'$2*($)#=$/2*2%"#*4%22):./27**

1/2* #/C#/2*/'$%4,/"2*/"* .-*5-#)=$/* A%'$")22/* ./*4$/5)/$*&/*(/2*($)#=$/2c7*

1-*#B,%$)/*,(%"%5);'/*4/$5/#*&<,#'&)/$*./2*5%&/2*&/*A)"-"(/5/"#*2%'2*.<-"+./*

&/* .<%4#)5-.)#,9* (</2#*@*&)$/*/"*(B/$(B-"#*@* 2-3%)$*;'/.*/2#* (/.')*;')* A-3%$)2/* ./*

4.'2* ./* :)/"JG#$/* 2%()-.* DIB%",9* g.%(B/.* /#* `/$$%#9* 6KKK9* Eeee* /#* Eee6*a*I$/5/$9*

n-25)9*n$)5-'&9*1-AA%"#9*6KKM*a*I$/5/$9*H/*S>(Z/9*n$)5-'&9*6KKcF7*8#*@*&,A-'#*

&<'"/*%4#)5-.)#,*(%54.=#/9*.-*#B,%$)/*,(%"%5);'/*4/$5/#*&/*5/##$/*/"*.'5)=$/*

;'/.*/2#*%'*;'/.2* 2%"#* ./2*5%&/2*&/* A)"-"(/5/"#* ./2*4.'2*-&-4#,2*@* .-*&%':./*

/C)+/"(/*&/*(%"('$$/"(/*-'*")3/-'*/'$%4,/"*2'$*./2*5-$(B,2*&/2*)"&'2#$)/2*&/*

$,2/-'*/#*&/*$/24/(#*&'*&$%)#*&/2*()#%>/"2*@*.<-((=2*@*(/2*:)/"2*/#*2/$3)(/27*!.*/2#*

-'22)* )"#,$/22-"#*&/*(%"2)&,$/$* ./2*5%&/2*&/* A)"-"(/5/"#*5)2*/"*4.-(/*4-$* ./2*

&)AA,$/"#/2*-'#%$)#,2*&/*$,+'.-#)%"7**

*

I/.-* 4/$5/#* &/* $,3,./$* ;'/.2* 2%"#* ./2* 5,#B%&/2* ;')* 2%"#* $,/../5/"#*

-44.)(-:./29*/#*4%'$;'%)7*I/.-*4/$5/#*,+-./5/"#*&/*3%)$*2)* ./2*5%>/"2*5)2*/"*

4.-(/*)"()#/"#*@*'"/*$,3,.-#)%"*&/2*(%W#2*/#*2)*).2*A-3%$)2/"#*%'*"%"*'"/*/C#/"2)%"*

&/* .-* (%"('$$/"(/* /"*4$,2/$3-"#* ./2*&$%)#2*&/2* ()#%>/"27*1/*:'#*&/* (/##/* ,#'&/*

&/2* 5%&/2* &/* A)"-"(/5/"#9* #-"#* -'* 4.-"* #B,%$);'/* ;'/* 4$-#);'/9* ,#-"#* &<'"/*

4-$#*&<)&/"#)A)/$*(/'C*;')*2%"#*%4#)5-'C9*%'*;')*2</"*$-44$%(B/"#*./*4.'2*/#*&/*

./2*$/.)/$*@*'"/*5)2/*/"*4$-#);'/*)"&'2#$)/*4-$*)"&'2#$)/7*8#*&<-'#$/*4-$#9*&/*3%)$*

2<).* /2#* 4%22):./* &/* &,+-+/$* '"/* 5,#B%&%.%+)/* +,",$-./* 4%'$* #%'#/2* ./2*

)"&'2#$)/2*&/*$,2/-'7*

*

1/*+-^*"</2#*4-2*#$-)#,*(-$* ).*"<>*-*4-2*3$-)5/"#*&<%:.)+-#)%"2*&/*2/$3)(/*

'")3/$2/.* B%$5)2* .-* 2,('$)#,* /#* .-* (%"#)"')#,* &<-44$%3)2)%""/5/"#7* 8"*

*************************************************
c*I%55'")(-#)%"*INO*KTDTeLF*&/*.-*I%55)22)%"*8'$%4,/""/7*
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4-$#)('.)/$9* 2)* ./2* %4,$-#/'$2* +-^)/$2* %"#*&/2* %:.)+-#)%"2* /"* (/* ;')* (%"(/$"/* .-*

2,('$)#,* &<-44$%3)2)%""/5/"#9* 2-* (%"#)"')#,*a* .<%:.)+-#)%"* &/* &/22/$#/* &/* #%'#*

()#%>/"*/"*A-)2-"#*.-*&/5-"&/*"</C)2#/*4-27*1-*.%)*A$-"l-)2/*&/*#$-"24%2)#)%"*&/*

.-*&)$/(#)3/*U*+-^*V9*4$,3%)#*;'/* .<%4,$-#/'$*&/*2/$3)(/*'")3/$2/.*&%)#*&/22/$3)$*

#%'#*(.)/"#*/"*A-)2-"#* .-*&/5-"&/*5-)2*'");'/5/"#*&-"2* ./2*^%"/2*&/*&/22/$#/*

(B%)2)/2*4-2*.<%4,$-#/'$7**

I%"($=#/5/"#9* .<%:.)+-#)%"* &/* A%'$")#'$/* "</C)2#/* ;'/* 2)* .-* ^%"/* /2#*

(%"2)&,$,/* (%55/* $/"#-:./* 4-$* .<%4,$-#/'$9* /#* &%"(* ;'<).* .-* &/22/$#7* 1/2*

%4,$-#/'$2*4/'3/"#* (B%)2)$*&/*&/22/$3)$*%'*&/*"/*4-2*&/22/$3)$*'"/*^%"/9* 2'$*

&/2* ($)#=$/2* &/* 4'$/* $/"#-:).)#,7* N$* (/##/* %:.)+-#)%"* /2#* ./* "%>-'* &'$* &/2*

%:.)+-#)%"2* &/* 2/$3)(/* '")3/$2/.7* H'* (%'49* .-* 4,$,;'-#)%"* #-$)A-)$/* "<-* 4.'2*

3-./'$*&/*2/$3)(/*'")3/$2/.9*4')2;'</../*"/*2/$#*")*&<)"2#$'5/"#*&<-5,"-+/5/"#*

&'* #/$$)#%)$/9* ")* &/* 3/(#/'$* &/* (%B,2)%"* 2%()-./7* 1<)"&'2#$)/* +-^)=$/* "/* "%'2* -*

&%"(*4-2*4-$'*4$,2/"#/$*2'AA)2-55/"#*&</"?/'C*/"*#/$5/*&/*2/$3)(/*'")3/$2/.9*

4%'$*A-)$/*4-$#)/*&/2*)"&'2#$)/2*&/*$,2/-'*;'/*"%'2*"%'2*4$%4%2%"2*&<,#'&)/$7*

*

1/* (B/5)"* &/* A/$* "</2#* 4-2* #$-)#,* 4%'$* &/2* $-)2%"2* 2)5).-)$/27* H-"2* ./*

(B/5)"*&/*A/$*D3%>-+/'$2*/#*A$/#F9*).*"<>*-*4-2*&<%:.)+-#)%"*&/*A%'$")#'$/*-'*2/"2*

2#$)(#7*1<%4,$-#/'$9*/"*g$-"(/9*.-*Y7i7I7g7*/2#*2/'./*?'+/*&/2*.)+"/2*@*5-)"#/")$*%'*

@*2'44$)5/$9*/#*/../*./*A-)#*./*4.'2*2%'3/"#*2/.%"*&/2*($)#=$/2*&/*$/"#-:).)#,*4'$/*

&/2* .)+"/2* D5G5/*2<).*/C)2#/*/"*#B,%$)/*'"*&$%)#*&/*3/#%*&/* .<]#-#9*(/.')J()*"</2#*

;'/* #$=2* $-$/5/"#* -44.);',9* /#* 2<).* .</2#* ./2* A$-)2* 2%"#* @* .-* (B-$+/* &/* .<]#-#F7*

H<-'#$/*4-$#9*.-*5)22)%"*&/*&/22/$#/*.%(-./*D/#*&%"(*&<-5,"-+/5/"#*&'*#/$$)#%)$/*

3%)$/* &/* 2%.)&-$)#,* "-#)%"-./F* /2#* &/* 4.'2* /"* 4.'2* .-)22,/* -'C* (%../(#)3)#,2*

#/$$)#%$)-./2*/#*/"*4-$#)('.)/$*-'C*$,+)%"27*8"*/AA/#9*'"*"%5:$/*&/*4.'2*/"*4.'2*

+$-"&*&/*&/22/$#/2*.%(-./2*Dp787S7F*/2#*-22'$,*4-$*.-*Y7i7I7g7*D5-#,$)/.*/#*5%>/"2*

B'5-)"2F9* 5-)2* -'C* A$-)2* &/2* (%../(#)3)#,2* #/$$)#%$)-./2* /#* /"* 4-$#)('.)/$* &/2*

$,+)%"27* *H-"2*(/* (-29* ).*"</2#*4.'2*4%22):./*&/*&)$/*;'/* .-*Y7i7I7g7*-22'$/*'"/*

5)22)%"* &/* 2/$3)(/* '")3/$2/.7* !()* (</2#* .-* (%../(#)3)#,* #/$$)#%$)-./* ;')* A%'$")#* ./*

2/$3)(/* '")3/$2/.9* .<%4,$-#/'$* &/* (B/5)"* &/* A/$* "<,#-"#* ;'/* 4$/2#-#-)$/* &/*

2/$3)(/7*8"A)"9*).*/2#*4%22):./*&/*&)2(/$"/$*'"/*5)22)%"*&<)"#,$G#*+,",$-.*&/$$)=$/*

./* &,3/.%44/5/"#* &'* A$/#7* 8"* /AA/#9* (/.')J()* 4%'$$-)#* (%"#$):'/$* @* .)5)#/$* ./2*
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/AA/#2* /C#/$"/2* ",+-#)A2* D/"(%5:$/5/"#* /#* 4%..'#)%"F* &'* #$-"24%$#* &/2*

5-$(B-"&)2/2*4-$*.-*$%'#/7*i%'2*-3%"2*(B%)2)*&/*"/*4-2*./*#$-)#/$*2%'2*(/#*-"+./*

4%'$*&/'C*$-)2%"27*H<'"/*4-$#*(/*"</2#*4-2*A%$5/../5/"#*'"/*%:.)+-#)%"*;')*/2#*

A-)#/*@*.<%4,$-#/'$7*H<-'#$/*4-$#*5G5/*2)*(/.-*&/3/"-)#*'"/*%:.)+-#)%"9*(/*2/$3)(/*

/2#* ,5)"/55/"#* $/"#-:./* 4%'$* .<%4,$-#/'$9* &-"2* (/* (-29* ).* 4%'$$-)#* >* -3%)$*

%:.)+-#)%"*&/*2/$3)(/*'")3/$2/.9*5-)2*/"*-'('"*(-2*A)"-"(/5/"#7*

*

1-*;'/2#)%"*&/*.-*&,A)")#)%"*/../J5G5/*&/*(/*;')*$/.=3/*%'*;')*"/*$/.=3/*

4-2* &'* 2/$3)(/* '")3/$2/.* "</2#* -:%$&,* ;'/* :$)=3/5/"#* &-"2* ./* (B-4)#$/*

)"#$%&'(#)A* /#* (/* 4%'$* &/'C* $-)2%"27* H<'"* 4%)"#* &/* 3'/* "%$5-#)A9* (</2#* '"/*

;'/2#)%"*;')*$/.=3/*4.'2*&'*&%5-)"/*?'$)&);'/9*;'/*&/*.<,(%"%5);'/7*1<-"-.>2/*

,(%"%5);'/* 4/$5/#* &<)&/"#)A)/$* (/$#-)"2* -24/(#2* D5%"%4%./* "-#'$/.9* 4$,2/"(/*

&</C#/$"-.)#,2f7F*./*4.'2*2%'3/"#*4$,2/"#2*&-"2*./2*-(#)3)#,2*$/./3-"#*&'*2/$3)(/*

'")3/$2/.*a* 5-)2* /../* "<-* 4-2* 3%(-#)%"* @* &,A)")$* (/* ;'/* &%)3/"#* $/(%'3$)$* ./2*

%:.)+-#)%"2* &/* 2/$3)(/* '")3/$2/.7* 1/* (%"#/"'* &'* 2/$3)(/* '")3/$2/.* (%$$/24%"&*

-'C* (B%)C* ;'/* A-)#* '"* 4->2* /"* 5-#)=$/* &/* (%B,2)%"* 2%()-./9* &<,+-.)#,* &/*

#$-)#/5/"#9* &<-5,"-+/5/"#* &'* #/$$)#%)$/9* &<,;')#,9* 3%)$/* &/* 4$%#/(#)%"* &/*

.</"3)$%""/5/"#7*I/2*(B%)C9*2%"#*&/2*(B%)C*&/*2%(),#,9*).2*%"#*&%"(*'"*(-$-(#=$/*

4%.)#);'/*5-$;',7**

H<'"* 4%)"#* &/* 3'/* 4%2)#)A9* "%2* 4$,%(('4-#)%"2* 2/* 2)#'/"#* /"* -3-.* &/* (/*

(B%)C7*8"*/AA/#9*2)*%"*4-$#*&/*.-*2)#'-#)%"*/C)2#-"#/9*-A)"*&/*.<-"-.>2/$*/#*&</22->/$*

&</"* #)$/$* &/2* (%"(.'2)%"29* .-* ;'/2#)%"* &'* (%"#/"'* &/2* %:.)+-#)%"2* &/* 2/$3)(/*

'")3/$2/.* "/* 2/* 4%2/* 4-27* 1/2* %:.)+-#)%"2* &/* 2/$3)(/* '")3/$2/.* /C)2#/"#9* /#*

$/(%'3$/"#* .<,+-.)#,* &/* #$-)#/5/"#9* .<%:.)+-#)%"* &/* A%'$")#'$/9* 3%)$/* .-*

4,$,;'-#)%"* +,%+$-4B);'/7* 8../2* %"#* 2'$#%'#* '"/* $,-.)#,* ,(%"%5);'/9* ;')*

2</C4$)5/*4$)"()4-./5/"#*/"*#/$5/2*&/*(%W#27*I/*2%"#*(/2*;'/2#)%"2*&/*(%W#2*/#*

/"2')#/*(/../2*&/*./'$*A)"-"(/5/"#*;')*"%'2*)"#,$/22/"#7*

8"A)"9*"%'2*"/*"%'2*2%55/2*4-2*.)5)#,*@*'"*(B-54*+,%+$-4B);'/*4$,()27*

1-*$/5)2/*/"*;'/2#)%"*&/*.<%$+-")2-#)%"*#$-&)#)%""/../*&/2*)"&'2#$)/2*&/*$,2/-'*

/"* 5%"%4%./9* -* #%'(B,* .-* 5-?%$)#,* &/2* 4->27* H/* 4.'29* %"* (%"2#-#/* ;'/* ./2*

;'/2#)%"2*(%"(/$"-"#*.-*+-$-"#)/*&/*.<-((=2*&/*#%'2*./2*()#%>/"2*-'C*2/$3)(/2*&/*

:-2/* 2%"#* ,+-./5/"#* &,:-##'/2* &-"2* #%'2* (/2* 4->27* N"* 4/'#* -)"2)* ,#-:.)$* &/2*



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

 11 

(%""/(#)%"2*@* .-* A%)2*&-"2* ./2*;'/2#)%"2*4%2,/2*/#*&-"2* ./2* $,4%"2/2*-44%$#,/2*

/"#$/*&/2*4->2**"<->-"#*4-29*-'*4$/5)/$*-:%$&*.-*5G5/*#$-&)#)%"9*(%"(/$"-"#*(/2*

2/$3)(/27*N"* -* &%"(* (B%)2)* &/* "/* 4-2* 2/* (-"#%""/$* @* '"* /24-(/* +,%+$-4B);'/*

4$,()29* 5-)2* 4.'#q#* &/* 2<)"#,$/22/$* @* #%'#/2* ./2* /C4,$)/"(/2* /#* @* #%'2* ./2*

&,3/.%44/5/"#2* $,(/"#29* &<%\* '"* (B-54* +,%+$-4B);'/* @* .-* A%)2* ,#/"&'* /#*

3-$)-:./*2/.%"*./*2'?/#*-:%$&,*D*dYo9*o'2#$-.)/9*Sd9*Y'=&/9*`->2*b-29*o../5-+"/9*

b/.+);'/9*!#-.)/9*g$-"(/F7*

*

i%#$/* $/(B/$(B/* 2<-$#)('./* &%"(* 2/.%"* ./2* &/'C* -C/2* &,+-+,2* 4.'2* B-'#7*

1<,#'&/*&'*(%W#*&/2*%:.)+-#)%"2*&/*2/$3)(/*'")3/$2/.*A/$-*.<%:?/#*&/*.-*4$/5)=$/*

4-$#)/7* I/##/* 4-$#)/* 2/* &,(%54%2/* /"* &/'C* (B-4)#$/27* 1/* 4$/5)/$9* /C4%2/* /#*

&,#-)../*.-*5,#B%&%.%+)/*+,",$-./*&/*(-.('.*&/2*(%W#*&/2*%:.)+-#)%"2*&/*2/$3)(/*

'")3/$2/.7*1/*&/'C)=5/*4$,2/"#/*./*(-.('.*&'*(%W#*"/#*&/*(/2*%:.)+-#)%"2*-3/(*.-*

4$)2/* /"* (%54#/* &/2* :,",A)(/2* )"&)$/(#2* &'* 2#-#'#* &<%4,$-#/'$* &/* 2/$3)(/*

'")3/$2/.7* 1-* &/'C)=5/* 4-$#)/* /2#* (%"2-($,/* @* .<,#'&/* &/2* 5%&-.)#,2* &/*

A)"-"(/5/"#* &'* (%W#* -)"2)* (-.('.,7* 8../* 2/* &,(%54%2/* /../* -'22)* /"* &/'C*

(B-4)#$/2*a* ./* 4$/5)/$* &,($)3-"#* (/2* &)AA,$/"#/2* 5%&-.)#,29* ./'$2* -3-"#-+/2* /#*

./'$2* )"(%"3,")/"#27* H-"2* ./* &/'C)=5/* (B-4)#$/* "%'2* 4$,2/"#/$%"2* '"/*

(%54-$-)2%"*&/*(/2*5,#B%&%.%+)/2*2/.%"*#$%)2*($)#=$/2*0*./2*($)#=$/2*,&)(#,2*4-$*.-*

I%55)22)%"* 8'$%4,/""/9* ./* r/.A-$/* /#* .<-44.)(-:).)#,7* 8"* )"#$%&'(#)%"* @* (/2*

&/'C* 4-$#)/2* '"* (B-4)#$/* 4$,.)5)"-)$/* "%'2* 4/$5/##$-* &</C4.)()#/$* &)AA,$/"#/2*

;'/2#)%"2*&/*A%"&2*/"#%'$-"#*./*2'?/#7*1/2*"%#)%"2*&/*2/$3)(/*4':.)(9*&<)"&'2#$)/2*

&/*$,2/-'*/#*&<%:.)+-#)%"*&/*2/$3)(/*'")3/$2/.*2%"#*./*2'?/#*&/*"%5:$/'C*&,:-#2*

;'/* "%'2* -:%$&/$%"2* /"* "%'2* -44'>-"#* 2'$* .-* .)##,$-#'$/* #B,%$);'/* /#*

/54)$);'/7*

*

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

*

01,"#* &2."#$.-$."&$.* 324#'&.* &.5* 64#+%&%3%7).5* &.* (,3('3* &.5* (%8#5*

."7."&$45* -,$* 3.5* %93)7,#)%"5* &.* 5.$1)(.* '")1.$5.3* .#* &.5* 64(,")56.5* &.*

:)","(.6."#* &.* (.5* (%8#5;* )3* "%'5* ,* -,$'* <'&)().'=* &2.::.(#'.$* '"* 9,3,>,7.*

5%66,)$.*&.5*?'.5#)%"5*&.*:%"&*."#%'$,"#*"%#$.*5'<.#@**

A.5* "%#)%"5* &.* 5.$1)(.* -'93)(;* &2)"#4$B#* 74"4$,3;* &.* 5.$1)(.* '")1.$5.3;*

&2)"&'5#$).5*&.*$45.,';*&2%93)7,#)%"*&.*5.$1)(.*'")1.$5.3*$.(%'1$."#*."*.::.#*&.*

"%69$.'=* &49,#5;* 5%'1."#* "%"* ."(%$.* $45%3'5* #,"#* ,'* -3,"* 4(%"%6)?'.* ?'.*

&,"5*32%-#)?'.*-%3)#)?'.*.#*5%(),3.@*C"*"%'5*,--'>,"#*5'$*3,*3)##4$,#'$.*#+4%$)?'.*

.#*.6-)$)?'.;*6,)5*,'55)*5'$*3.5*#.=#.5*(%66'",'#,)$.5*.#*3.'$5*)"#.$-$4#,#)%"5;*

"%'5*,1%"5*.55,>4*&24(3,)$()$*(.$#,)"5*-%)"#5*&.*(.5*#+D6.5@*

A,*-$.6)D$.*5.(#)%"*.5#*(%"5,($4.*E*32)"#4$B#*74"4$,3*.#*,'*5.$1)(.*-'93)(@*

F%'5* #."#.$%"5* &2."* &4:)")$* 3.5* (%"#%'$5* .#* &.* (3,$):).$* 3.5* (%"(.-#)%"5* ;* #,"#*

<'$)&)?'.5* ?'24(%"%6)?'.5;* ?')* ."#%'$."#* (.5* &.'=* (%"(.-#5@* F%'5*

.=-3)()#.$%"5* 47,3.6."#* 3.5* -$)"()-.5* ?')* 3.5* :%"&."#@* C":)";* "%'5* "%'5*

)"#4$.55.$%"5*,'=*&)::4$."(.5*&.*(%"(.-#)%"5*&.*(.5*"%#)%"5*?')*.=)5#."#*."#$.*3,*

G$,"(.*.#*32H")%"*.'$%-4."".@*

A,* &.'=)D6.* 5.(#)%"* #$,)#.* &.5* )"&'5#$).5* &.* $45.,'* (%66.*-$%&')5,"#*

&.5* 5.$1)(.5* E* -,$#* &,"5* 3.* -$%(.55'5* 4(%"%6)?'.@* F%'5* "%'5* )"#4$.55.$%"5*

5'((.55)1.6."#* ,'=* :%"&.6."#5* 4(%"%6)?'.5*&.* 32.=)5#."(.*&'* 5.$1)(.*-'93)(*

&,"5*(.5*)"&'5#$).5@*I')5*E*3.'$*(,$,(#4$)5#)?'.*&2)"5#$'6."#*&.*(%+45)%"*5%(),3.@*

C#*.":)";*"%'5*.=-%5.$%"5*(%66."#*.#*-%'$*?'.33.5*$,)5%"5*(.##.*%$7,")5,#)%"*,J

#J.33.*4#4*$.6)5.*."*(,'5.*K*

A,*#$%)5)D6.*5.(#)%"*-$%-%5.*'".*.=-3)(,#)%"*&'*(+%)=*?'.*32%"*,*:,)#*&,"5*

(.* #$,1,)3*&2'#)3)5.$* 3.* (%"(.-#*&.* 5.$1)(.*'")1.$5.3*-3'#L#*?'.* (.3')*&.* 5.$1)(.*

-'93)(*%'*&.*5.$1)(.*&2)"#4$B#*4(%"%6)?'.*74"4$,3@**

 



!"#$%&'()%*&'+,-.&%/0)))))))))))))))))))))))))))))))))1(.&%+*2)3)45%*&6'7&)86*6'#4)(&)4()9(':%.()$-;4%.0)

! "#!

$%&'()*"!+! ,-.*'/01'! 2/*/03,4! ,%! $%05(&%!

678,(&!+!9/:(*('()*;!%'!&)*&%<'()*;=!
!

6)70! >7-7*! ;%05(&%! &),,%&'(:! <7(;;%! 1'0%! 03*?/! 93*;! ,%! $%05(&%! 678,(&4! (,!

:37'!>7-(,!0/<)*9%!@!7*!8%;)(*!9-(*'/01'!?/*/03,=!A-(*'/01'!?/*/03,!:)*9%!,-(*'/01'!

&)BB7*!9%;! &(')C%*;! <,7'D'! >7-(,! *%! ;%! 9/97('! 9%! ,-(9%*'(:(&3'()*! 9%;! (*'/01';!

(*9(5(97%,;!>7(!;%03(%*'!<30'3?/;!<30!')7;=!E*!&%!;%*;4!(,!'03*;&%*9%!,%;!(*'/01';!

<30'(&7,(%0;=! .,! *%! 9)('! 9)*&! <3;! 1'0%! &)*:)*97! 35%&! ,3! 9/:(*('()*! /&)*)B(>7%!

7'(,('30(;'%! )F! (,! ;%! &)B<0%*903('! &)BB%! ,3! ;)BB%! 9%;! 8(%*G1'0%! (*9(5(97%,;=!

6)70!H)(;(*! I"JJK4! <<=! LMNGLMMO! ,3! *)'()*! 9-(*'/01'! ?/*/03,! 3<<303P'! <)=>?) &'@9)

/4-.&-#*&(A) :#'%#;4() ,#*9) 4() &(B$9) (&) 45(9$#.() (&) +;4%8() C) '($6'(') 4(9) .%'.+*9&#*.(9) D-%)

(*8#8(*&)4#)'(9$+*9#;%4%&6)$-;4%D-(A)C)9#:+%')45#..+B$4%99(B(*&),(9)&E."(9),()9+4%,#'%&6A)

,()$'+&(.&%+*)(&),()'(,%9&'%;-&%+*),(9)'(99+-'.(9)(&)4#)'6#4%9#&%+*),(9)9(':%.(9)(99(*&%(49)

$+-')4#).+44(.&%:%&6!Q=!

!A%!90)('!<78,(&!*%!9)**%!<3;!9%!9/:(*('()*!<0/&(;%!9%!,-(*'/01'!?/*/03,=!.,!

,%!9/&,30%!;(B<,%B%*'!&)BB%!/'3*'!,-)8R%'!B1B%!9%!,-3&'()*!9%!,-S'3'!%'!,3(;;%!37!

,/?(;,3'%70! ,%! ;)(*!9%! 9/:(*(0! &%! >7(! %*! 0%,T5%! )7!*)*=!U-%;'! <30&%! >7%! &-%;'! ,%!

,/?(;,3'%70!>7(!<0/&(;%!&%!>7(!0%,T5%!)7!*)*!9%!,-(*'/01'!?/*/03,!>7%!&%''%!*)'()*!

0%&)750%!9%;!0/3,('/;!8(%*!9(::/0%*'%;!;%,)*!,%;!<3C;=!

!V%! ,3! B1B%! :3W)*4! ,-%X(;'%*&%! %'! ,3! 9/:(*('()*! 9%! ,-(*'/01'! ?/*/03,!

%70)</%*!3!/'/!,3(;;/!*)*!37!,/?(;,3'%704!B3(;!37! R7?%=!U-%;'!,3!U)70!9%!Y7;'(&%!

9%;!U)BB7*37'/;!E70)</%**%;!>7(4!%X<,(&('3*'!,%;!'03('/;4!3!9/:(*(4!<7(;!<0/&(;/!

&%!>7-/'3('!%'!&%!>7%!9%53('!1'0%! ,-(*'/01'!?/*/03,!%70)</%*=!V3*;! ,3!*)B80%7;%!

,(''/03'70%! R70(9(&)G/&)*)B(>7%! ;70! ,%! ;7R%'! )*! 3! ,)*?'%B<;! )<<);/! ,3!

&)*&%<'()*! :03*W3(;%! 9%! ,-(*'/01'! ?/*/03,! 0/;7B/%! <30! ,3! '%0B(*),)?(%! 9%!

Z!$%05(&%!678,(&!@! ,3! :03*W3(;%!Q4! @! &%,,%!9%! ,3!U)BB7*37'/!%70)</%**%=![)7;!

,%;! /'79(%0)*;! 80(T5%B%*'! ,-7*%! 3<0T;! ,-37'0%! @! ,3! :)(;! 93*;! 7*! %::)0'! 9%!

&,30(:(&3'()*!9%!&%;!>7%;'()*;!%'!<)70!B(%7X!0/:,/&\(0!@!>7%,,%!*)'()*!*)7;!35)*;!

&\)(;(!9%!*)7;!(*'/0%;;%0=!

!



!"#$%&'()%*&'+,-.&%/0)))))))))))))))))))))))))))))))))1(.&%+*2)3)45%*&6'7&)86*6'#4)(&)4()9(':%.()$-;4%.0)

! "L!

!

]"!A3!&)*&%<'()*!:03*W3(;%!97!$%05(&%!678,(&=!

!

A3!&)*&%<'()*!:03*W3(;%!9%!,-(*'/01'!?/*/03,!<%7'!1'0%!3;;(B(,/%!@!&%,,%!97!

;%05(&%! <78,(&=! A%;! R70(;'%;! :03*W3(;! ^%'! %*! <30'(&7,(%0! A/)*!V7?7('_! )*'! /9(&'/!

7*%!9)&'0(*%!<%0B%''3*'!9%!9/:(*(0!&%!>7(!0%,T5%!)7!*)*!97!;%05(&%!<78,(&!<30&%!

>7-(,!%;'!>7%;'()*!9%!,-(*'/01'!?/*/03,=!!

U%''%! 9)&'0(*%! >7(! :)*9%! ,%;! ;%05(&%;! <78,(&;! :03*W3(;! '%,;! >7-(,;! ;)*'!

37R)709-\7(!%;'!&)*;),(9/%!<30!7*%!;/0(%!9%!<0(*&(<%;!0/?(;;3*'!,3!&)*97('%!%'!,3!

0/?7,3'()*!9%;!%*'0%<0(;%;!%*!&\30?%;!9%!'%,;!;%05(&%;=!

!

`!A3!9)&'0(*%!9%!A/)*!V7?7('!I"JaMO=!

!

$%,)*! A=! V7?7('! 0%,T5%! 97! $%05(&%! 678,(&! Z!&+-&() #.&%:%&6) ,+*&)

45#..+B$4%99(B(*&) ,+%&) 7&'() #99-'6A) '6846) (&) .+*&'F46) $#') 4(9) 8+-:('*#*&9A) $#'.() D-()

45#..+B$4%99(B(*&),().(&&()#.&%:%&6)(9&)%*,%9$(*9#;4()C)4#)'6#4%9#&%+*)(&)#-),6:(4+$$(B(*&)

,() 45%*&(',6$(*,#*.() 9+.%#4(A) (&) D-5(44() (9&) ,() &(44() *#&-'() D-5(44() *() $(-&) 7&'() '6#4%96()

.+B$4@&(B(*&)D-()$#') 45%*&(':(*&%+*),() 4#) /+'.()8+-:('*#*&(!Q! IV7?7('4!"JaMO=!$%,)*!

,3!'\/)0(%!9/5%,)<</%!<30!V7?7('4!,-S'3'!*%!;%!9/:(*('!<3;!<30!,%!B)*)<),%!9%!,3!

5(),%*&%!B3(;! &)BB%! ,-30&\('%&'%!9%! ,3! ;),(930('/! ;)&(3,%=!A%! ;%05(&%!<78,(&! %;'!

3,)0;! @! ,3! :)(;! ,%! :)*9%B%*'! %'! ,3! ,(B('%!97!<)75)(0! ?)75%0*%B%*'3,=! b)7'%! ,3!

R70(;<079%*&%! 97! U)*;%(,! 9-S'3'! 3! /'/! &)*;'07('%! ;70! &%''%! *)'()*! 9-S'3'!

c/<78,(&3(*! 9%! ;%05(&%! <78,(&4! &%! >7(! 3! <%0B(;! 9%! :3(0%! ,-/&)*)B(%! 9-7*%!

9/:(*('()*! R70(9(>7%! 0(?)70%7;%! 9%! ,3! *)'()*=! .,! ;7::(;3('! 9-(*5)>7%0! ;)('!

,-(*'%09/<%*93*&%!;)&(3,%!;)('!,-(*'%05%*'()*!9%!,3!:)0&%!?)75%0*3*'%=!

U%''%!9)&'0(*%!0%;'%!%*!d03*&%!,3!9)&'0(*%!9%!0/:/0%*&%=!E,,%!3&&)09%!7*%!

<,3&%!&%*'03,%!@!,-S'3'=!67(;>7%!&%!;)*'!,%;!<)75)(0!<78,(&;4!,)&37X!%'!*3'()*37X!

>7(!9/&(9%*'!;(!7*%!3&'(5('/!<0/;%*'%!)7!*)*!7*!&303&'T0%!9%!$%05(&%!678,(&!e!>7(!

)0?3*(;%*'! &%''%! 3&'(5('/! ,%! &3;! /&\/3*'! %'! >7(! %*! &)*'0D,%*'! ,%;! 0/;7,'3';=! 6)70!

>7-7*!;%05(&%!&),,%&'(:!<7(;;%!1'0%!>73,(:(/!9%!;%05(&%!<78,(&4!(,!:37'!>7-(,!0/<)*9%!



!"#$%&'()%*&'+,-.&%/0)))))))))))))))))))))))))))))))))1(.&%+*2)3)45%*&6'7&)86*6'#4)(&)4()9(':%.()$-;4%.0)

! "K!

@! 7*! 8%;)(*! 9-(*'/01'! ?/*/03,=! f04! ,%! 90)('! <78,(&! *%! 9)**%! 37&7*%! 9/:(*('()*!

<0/&(;%!9%!&%''%!*)'()*!9-(*'/01'!?/*/03,=!!

.,!/*)*&%!<0(*&(<3,%B%*'!>7%!,-(*'/01'!?/*/03,!%;'!,-)8R%'!B1B%!9%!,-3&'()*!

9%! ,-S'3'! %'! >7-(,! 0%5(%*'! 9)*&! 37! ,/?(;,3'%70! 9%! ,%! 9/:(*(0=! A3! *)'()*! 9-(*'/01'!

?/*/03,!:3('!9)*&!,-)8R%'!9-7*!7;3?%!'0T;!530(/!&\3*?%3*'!;%,)*!,%;!/<)>7%;=!630!

%X%B<,%!)*!3!3;;)&(/!,-(*'/01'!?/*/03,!37X!0%<0/;%*'3'()*;!9%!'\/g'0%!<78,(&4!(,!3!

/'/!7'(,(;/!<)70! R7;'(:(%0!9%;!<),('(>7%;!9%!0%,3*&%!93*;! ,%!;%&'%70!97!8g'(B%*'4!

)*! ,-3!B(;! %*! 353*'!<)70! ,7''%0! &)*'0%! ,-38;'%*'()**(;B%! ,)0;!9%! &)*;7,'3'()*;!

/,%&')03,%;=! A3! >73,(:(&3'()*! 9-3&'(5('/! 9-(*'/01'! ?/*/03,! >7(! /'3('! ,(B('/%! 37X!

:)*&'()*;!0/?3,(%**%;!<%*93*'!,-%*'0%G9%7XG?7%00%;4!3!/'/!7'(,(;/%!<)70!7*!?03*9!

*)B80%! 9%! ;%05(&%;! /&)*)B(>7%;! %'! (*97;'0(%,;! 3<0T;! ,3! ;%&)*9%! ?7%00%!

B)*9(3,%=!!

A-(B<0/&(;()*! R70(9(>7%! 9%! ,3! *)'()*! 9-(*'/01'! ?/*/03,! <0/;%*'%! 3(*;(!

,-353*'3?%! >7%! ,%! 90)('! <%7'! :3&(,%B%*'! ;-393<'%04!B3(;! %,,%! <0/;%*'%! 37;;(! 7*!

(*&)*5/*(%*'!B3R%70!+! %,,%! &)*97('! @! 7*%! ;('73'()*!93*;! ,3>7%,,%! ,-S'3'! <%7'! ;%!

,/?('(B%0!<30!9%;!3&'(5('/;!9%!;%05(&%!<78,(&!9)*'!,7(!;%7,!9/'%0B(*%!&%!>7-%,,%;!

9)(5%*'!1'0%! =!U)BB%!,%!;)7,(?*%!U=!h%*0C!Z!! 45G&#&)+'8#*%9() 9(9) 9(':%.(9)$-;4%.9)

,#*9)4().#,'(),5-*),'+%&)&#%446)9-')B(9-'(!Q!Ih%*0C4!"JJN4O=!A%!:3('!9%!0/<)*9%!@!7*!

8%;)(*! 9-(*'/01'! ?/*/03,! ;)7B%'! ,%;! 3&'(5('/;! 3(*;(! 0%&)**7%;! &)BB%! ;%05(&%;!

<78,(&;!3!9%;!<0(*&(<%;!9%!B(;%!%*!i750%!%'!9%!?%;'()*!9)*'!,%;!<,7;!(B<)0'3*';!

4!&)**7;!;)7;!,%!*)B!9%!A)(;!9%!c),,3*94!;)*'!&%7X!9%!&)*'(*7('/4!9-393<'38(,('/!

%'!9-/?3,('/=!U-%;'!@!&%;!<0(*&(<%;!%'!@!&%!>7-(,;!(B<,(>7%*'!>7%!*)7;!3,,)*;!*)7;!

(*'/0%;;%0!93*;!&%!>7(!;7('=!

!

j!A%;!<0(*&(<%;!97!$%05(&%!678,(&=!

!

A%! :3('! 9%! 0/<)*90%! @! 7*! 8%;)(*! 9-(*'/01'! ?/*/03,! ;)7B%'! ,%;! 3&'(5('/;!

0%&)**7%;!&)BB%!$%05(&%!678,(&!@!9%;!<0(*&(<%;!9%!?%;'()*!<30'(&7,(%0;!9)*'!,%;!

<,7;!(B<)0'3*';!;)*'!&%7X!9%!&)*'(*7('/4!9-393<'38(,('/!%'!9-/?3,('/=!!

!

!



!"#$%&'()%*&'+,-.&%/0)))))))))))))))))))))))))))))))))1(.&%+*2)3)45%*&6'7&)86*6'#4)(&)4()9(':%.()$-;4%.0)

! "k!

!

!

!

"!A%!<0(*&(<%!9%!&)*'(*7('/=!

!

A3!&)*'(*7('/!%;'!,(/%!@!,-%;;%*&%!B1B%!97!;%05(&%!<78,(&=!$(!,3!&),,%&'(5('/!

<78,(>7%!3! R7?/!7'(,%!9-/0(?%0!7*%!3&'(5('/! %*! ;%05(&%!<78,(&!<)70! ;3'(;:3(0%!7*!

(*'/01'! ?/*/03,4! &%! ;%05(&%! 9)('! :)*&'()**%0! 9%!B3*(T0%! &)*'(*7%! %'! ;3*;! \%70'!

<)70!;3'(;:3(0%!%::%&'(5%B%*'!,%;!7;3?%0;!&)*&%0*/;=!!

A3!&)*'(*7('/!97!;%05(&%!%'!&%,,%!9%!,-S'3'!;%!0%R)(?*%*'=!U%!<0(*&(<%!%;'!@!

,3! :)(;! 7*! <0(*&(<%! ?/*/03,! 97!90)('! %'! 97! <0(*&(<%! @! 53,%70! &)*;'('7'()**%,,%4!

;%,)*!,%;! R70(;<079%*&%;!39B(*(;'03'(5%;!%'!&)*;'('7'()**%,,%;=!U%!<0(*&(<%!<T;%!

'0T;!,)709!;70!,%;!90)(';!;)&(37X!9%;!<%0;)**%,;!9%;!;%05(&%;!<78,(&;=!.,!*-(*'%09('!
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5.;:(@.%6!+%!30/('1;:%!9!:1;)/1')(/%!<!-%!&%''%!'%*'1'(3%!7.'!:%!n)D1.8%U[*(!-%,!

1**0%,! -%! Z8%! fJ1'&J%/6! [*! ,&J081! &)88.*! 1! 0'0! /%'%*.! ,./! :1! ;1,%! -%,!

5/(*&(5%!,.(31*',!2!

U! K/(31'(,1'()*! -%! :>%*'/%5/(,%! *1'()*1:(,0%! @.(! 0'1('! 1*'0/(%./%8%*'!

(*3%,'(%!-.!8)*)5):%!->%G5:)('1'()*!-.!,%/3(&%?!%'!3%*'%!-%,!1&'()*,!1.!5.;:(&?!

%*!')'1:('0!).!51/'(%::%8%*'6!

U! =07(*('()*! ->.*! ,%/3(&%! 5.;:(&! -%! ;1,%! ]).! ,%/3(&%! .*(3%/,%:^! -)*'! :1!

C%,'()*!&)*'(*.%!->L'/%!1,,./0%!51/!:>1*&(%*!8)*)5):%6!
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! #a!

U!u/1C8%*'1'()*!-%! :>1*&(%*!8)*)5):%?!%*!,051/1*'! :%,!.*('0,!%G5:)('1*'!

-%,! ,%/3(&%,!5).31*'! L'/%!).3%/',! 4! :1! &)*&.//%*&%!).!%*! 0&:1'1*'! :1! ,'/.&'./%!

*1'()*1:%!%*!%*'('0,!,051/0%,!]0/;08%-/9^6!

U! I*&)./1C%8%*'! 4! ,.,&('%/! %'! 5/)'0C%/!.*!).!5:.,(%./,! &)*&.//%*',!-%!

:>1*&(%*! 8)*)5):%! %'! 4! 713)/(,%/! :>1551/('()*! -%! *).3%1.G! %*'/1*',! ,./! :%,!

,%C8%*',!&)*&.//%*'(%:,!-.!81/&J06!

U! K)./! :1! 51/'(%! -.! ,%/3(&%! /%,'1*'! %*! ,('.1'()*! -%! 8)*)5):%! -.! 71('!

@.>%::%! 1,,./%! .*! 9!,%/3(&%! 5.;:(&!<! -%! ;1,%?! 0'1;:(,,%8%*'! ->.*! *).3%1.!

,D,'A8%!-%!/0C.:1'()*!7)*-0!,./!2!

! U!.*!/0C.:1'%./!(*-05%*-1*'?!1,,(,'0!->.*!)77(&%!-%!/0C.:1'()*!,).,!

:1! 9!'.'%::%! -(,'1*'%!<! ]$,11.C# %!/9"+# ,!%$"-2/.+-3^! ->.*! 8(*(,'/%! -.!

C).3%/*%8%*'6!

! U!.*! '1/(7! 0'1;:(! ,./! :1!;1,%!->.*!3,-5!N5$3! ,%:)*! :1! 7)/8.:%!nKNUz!

]&)*'/1'! 5:./(1**.%:! 7(G1*'! :>03):.'()*! -.! '1/(7?! &1:0%! ,./! :>(*-(&%! ->(*7:1'()*!

-(8(*.0!->.*!71&'%./!->%77(&1&('0^6!

! U!1/;('/1C%!-%,!:('(C%,?!1,,./0!51/!:1!M)88(,,()*!-%,!8)*)5):%,!%'!

-%,!7.,()*,!]\2/232%-!.#$/8#\!,9!,.#H211-..-2/^6!

!

=1*,! &%! &)*'%G'%! -%! -%,,1(,(,,%8%*'! -%! :>o'1'! %'! -%! 5/(31'(,1'()*! -%,!

%*'/%5/(,%,!5.;:(@.%,! 9!%!# .!,=-5!#30;%-5#/C!."#3%0.# %!# .!,=-5!#80#30;%-5# !/# "$/"# F0!#

9,203!E# 1$-.# 3%0"A"# %!# .!,=-5!# $0# 52/.211$"!0,# -/8-=-80!%# 8!# .!,=-5!.# 30;%-5.#

.3G5-7-F0!.#!"#%-1-"G.!<!Qn6M!Y.,'(*?!5!PakT6!M%!@.(!0'1('!51/!1(::%./,!:%!;.'!177(&J0!

-%! :>1-8(*(,'/1'()*!fJ1'&J%/6!M%! ,&J081! 1! 0'0?! 1.!8)(*,!51/'(%::%8%*'?! /%5/(,!

51/! :1!M)88(,,()*!I./)50%**%!-1*,!,)*!,).&(!->180:()/1'()*!-%! :1!@.1:('0!%'!

-%!;1(,,%!-%,!5/(G!-%,!,%/3(&%,!7)./*(,!51/!:%,!(*-.,'/(%,!-%!/0,%1.!%*!I./)5%6!

!

"6!+1!:)C(@.%!-%!:>(*'0C/1'()*!%./)50%**%6!

!

K:.'_'!@.%!-%!51/:%/!-%!-0/0C:%8%*'1'()*?! (:! &)*3(%*'!1.!5:1*!%./)50%*!

->%85:)D%/! :%! '%/8%!-%! 9!-0/0C:%8%*'1'()*U/%/0C:%8%*'1'()*!<!5)./!-07(*(/! :%!

5/)&%,,.,!%*C1C0!51/!:1!M)88(,,()*!I./)50%**%!-1*,!:%,!(*-.,'/(%,!-%!/0,%1.!

4!51/'(/!-%,!5/%8(%/,!'/131.G!,./!:%,!'0:0&)88.*(&1'()*,6!c01*8)(*,!5)./!;(%*!
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! #S!

&)85/%*-/%!:>(-0):)C(%!,).,UE1&%*'%!-%!&%!5/)&%,,.,?!(:!%,'!*0&%,,1(/%!-%!/%3%*(/!

4!&%!@.%!M6!h%*/D!*)88%!9!%$#%29-F0!#8C0/#",$-"G!<!Qh%*/D?!PRRS?!56PT6!

!

[*! ,%.:! 1/'(&:%! -.! f/1('0! -%! :>[*()*! %./)50%**%?! :>1/'(&:%! Rk?! '/1('%!

%G5:(&('%8%*'! -%,! ,%/3(&%,! 5.;:(&,! (*-.,'/(%:,! %'! &)88%/&(1.G6! M%'! 1/'(&:%!

7(C./1('!-0E4!-1*,!:%!'/1('0!-%!n)8%?!%'! (:!*>1!51,!0'0!8)-(7(06!M%!@.(!1!&J1*C0?!

&>%,'! :%! &)*'%G'%6! Y5/A,! :1! /01:(,1'()*! -%! :>.*()*! -).1*(A/%?! :>(*'0C/1'()*!

%./)50%**%! %,'! 51,,0%! 4! :1!8(,%! %*!q.3/%! -%! :>[*()*! 6! +1! '/1*,7)/81'()*! -%!

,%/3(&%,!5.;:(&,!%,'!1:)/,!-%3%*.%!.*!%*E%.!&%*'/1:!-%!:1!5):('(@.%!%./)50%**%?!

5/%*1*'! ;%1.&).5! ->o'1',! 8%8;/%,! 51/! ,./5/(,%6! +%! '/1('0! -%! :>[*()*!

%./)50%**%?! C1/1*'('! :1! :(;/%! &(/&.:1'()*! -%,! ;(%*,?! -%,! &15('1.G! %'! -%,!

5%/,)**%,! ,./! ').'! :%! '%//(')(/%! -%! :>[*()*6! I'! -)*&! :1! :(;/%! &(/&.:1'()*! -%,!

5%/,)**%,!5JD,(@.%,!).!8)/1:%,!5)./!&/0%/!-%,!%*'/%5/(,%,!%'!7)./*(/!-%,!;(%*,!

%'! ,%/3(&%,6! +>);E%&'(7! 7(*1:! 1(*,(! 5)./,.(3(! 0'1*'! :1! '/1*,7)/81'()*! ->.*!

%*,%8;:%! ->0&)*)8(%! E.G'15),0%! %*! .*! %,51&%! .*(7(06! +)C(@.%8%*'?! :%! '/1('0!

5/),&/('! ').'%! %*'/13%! 4! :1! :(;%/'0! -%! &(/&.:1'()*! ).! ->0'1;:(,,%8%*'! %*!

51/'(&.:(%/!%*!&%!@.(!&)*&%/*%!:%,!%*'/13%,!4!:1!:(;/%!&)*&.//%*&%6!!

=1*,! &%,! &)*-('()*,?! :%,! ,%/3(&%,! 5.;:(&,! 5),%*'! -%! ,0/(%.G! 5/);:A8%,?!

5.(,@.>(:,! ,)*'! )/C1*(,0,! %*! 8)*)5):%,! *1'()*1.G! 5/)'0C0,! 51/! -%,! ,'1'.',!

,50&(1.G!%'!-1*,!-%!&)*-('()*,!7(*1*&(A/%,!51/'(&.:(A/%,6!

+>1:(*01! P! -%! :>1/'(&:%! Rk! /155%::%! :1! 5/(81.'0! -%,! 5/(*&(5%,! -.! '/1('0!2!

@.%:@.%!;)**%!/1(,)*!@.%!5.(,,%!13)(/!.*!o'1'!8%8;/%!-%!5/%*-/%!-%,!8%,./%,!

%*! 713%./! ->.*%! %*'/%5/(,%! -)*'! (:! &)*,(-A/%! @.>%::%! 1,,./%! .*%! 8(,,()*! -%!

,%/3(&%!5.;:(&?!%::%,!*%!:.(!,)*'!51,!5%/8(,%,!,(!%::%,!7)*'!);,'1&:%!4!:>.*(7(&1'()*!

0&)*)8(@.%! ).! ,(! %::%,! ,)*'! &)*'/1(/%,! 1.G! /AC:%,! -%! :1! &)*&.//%*&%6! +%! "A8%!

1:(*01!1''0*.%!.*!5%.!&%,!-(,5),('()*,!%*! /0177(/81*'! :1!5/(81.'0!-%! :>);E%&'(7!

->.*(7(&1'()*!0&)*)8(@.%6!!

!

$(! %::%! %,'! /%,5%&'0%?! 1:)/,! .*! o'1'! 8%8;/%! 5%.'! 5/%*-/%! -%,! 8%,./%,!

-0/)C1')(/%,!%*!713%./!->.*%!%*'/%5/(,%!@.>(:!1!&J1/C0!->.*%!8(,,()*!-%!,%/3(&%!

5.;:(&?!4! &)*-('()*!&%5%*-1*'!@.%!&%,!8%,./%,!,)(%*'! /0%::%8%*'!*0&%,,1(/%,!4!

:>1&&)85:(,,%8%*'!-%!:1!8(,,()*6!=%.G!&)*-('()*,!,)*'!1''1&J0%,!4!&%,!8%,./%,!
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! #e!

-0/)C1')(/%,6! =>.*%! 51/'?! %::%,! *%! -)(3%*'! 51,! 71(/%! );,'1&:%! 1.! 5/)&%,,.,!

->(*'0C/1'()*! %'! ->1.'/%! 51/'?! %::%,! -)(3%*'! L'/%! '1(::0%,! 1.! 5:.,! E.,'%6! $%! 5),%!

1:)/,!:1!@.%,'()*!-%!,13)(/!@.(!&)*'/_:%!:%!/%,5%&'!-%!&%,!&)*-('()*,6!!

M>%,'! :%! iA8%! 1:(*01! :%! :>1/'(&:%! Rk! @.(! -)**%! :1! /05)*,%! 9!?$#H211-..-2/#

=!-%%!#L#%C$33%-5$"-2/#8!.#8-.32.-"-2/.#80#3,G.!/"#$,"-5%!)!<6!n05)*,%!:)C(@.%!5.(,@.%!

:1!M)88(,,()*!%'!:1!M)./!-%!r.,'(&%!,)*'!:%,!C1/-(%**%,!-%,!'/1('0,6!I::%,!,%.:%,!

5%.3%*'! &)*'/_:%/! :1! 31:(-('0! -%,!8%,./%,! 5/(,%,! %*! 155:(&1'()*! -%,! '/1('0,?! :1!

M)./!(*'%/3%*1*'!%*!&1,!-%!:('(C%!%*'/%!:1!M)88(,,()*!%'!:%,!o'1',6!M%/'1(*,!o'1',!

)*'! 51/! 1(::%./,! :)*C'%85,! /%5/)&J0! 4! :1! M)88(,,()*! ,)*! 9!-)C81'(,8%!<! %*!

81'(A/%!-%! &)*&.//%*&%6!M>%,'! ).;:(%/! @.%! &%''%! :(;0/1:(,1'()*! %,'! (*,&/('%!-1*,!

:>1&'%! 7)*-1'%./! -%! :>[*()*?! :%! '/1('0! -%! n)8%6! +>.*(7(&1'()*! 0&)*)8(@.%?!

:>1;,%*&%! -%! -(,&/(8(*1'()*! %'! :1! :)D1.'0! -%! :1! &)*&.//%*&%! ,)*'! -%,! 31:%./,!

&)88.*1.'1(/%,! 7)*-18%*'1:%,! &)*'/%,! :%,@.%::%,! 1.&.*! 1.'/%! (*'0/L'!

0&)*)8(@.%!*>%,'!,.55),0!5/031:)(/6!!

+%,! ,%/3(&%,! 5.;:(&,! -)(3%*'! ,>D! &)*7)/8%/! &1/! (:,! ,)*'! 131*'! ').'! -%,!

,%/3(&%,! 1.! ,%*,! 0&)*)8(@.%! -.! '%/8%6! M%! @.>(:,! )*'! -%! 51/'(&.:(%/!

]&1/1&'0/(,'(@.%,! 0&)*)8(@.%,! %'! &)J0,()*! ,)&(1:%^! 5%.'! E.,'(7(%/! .*! '/1('%8%*'!

-0/)C1')(/%! @.(! -)('! *01*8)(*,! L'/%! &)*'%*.! %'! &)*'/_:06! {.(! -)('! 0C1:%8%*'!

5).3)(/! 03):.%/! -1*,! :%! '%85,! %*! ,.(31*'! :%,! 03):.'()*,! -%! :1! ,)&(0'0! @.(!

8)-(7(%*'! :%! &)*'%*.! -%,! ,%/3(&%,! %,,%*'(%:,! %'! :%,! 03):.'()*,! '%&J*(@.%,! @.(!

8)-(7(%*'!:%,!&)*-('()*,!-%!5/)-.&'()*!-%,!,%/3(&%,6!M%,!03):.'()*,!'%&J*(@.%,?!

:%! 5/)C/A,! '%&J*(@.%! %*! &:1(/?! )*'! 5/)7)*-08%*'! 8)-(7(0! :%,! &)*-('()*,! -%!

7)*&'()**%8%*'! -%,! (*-.,'/(%,! -%! /0,%1.! /%8%''1*'! .*! 5%.! 5:.,! %*! &1.,%!

:>)/C1*(,1'()*!'/1-('()**%::%!-%,!(*-.,'/(%,!-%!/0,%1.6!

!

M6!+%!/_:%!-.!5/)C/A,!'%&J*(@.%6!

!

+%,! 03):.'()*,! '%&J*):)C(@.%,! -%,! -%.G! -%/*(A/%,! -0&%**(%,! )*'! %.! 1.!

8)(*,! -%.G! &)*,0@.%*&%,!81E%./%,! ,./! :%,! &)*-('()*,! -%! 7)*&'()**%8%*'! -%,!

(*-.,'/(%,!-%!/0,%1.!QK%//)'?!PRRaT!=>.*%!51/'!%::%,!)*'!-%!;%1.&).5!-(8(*.0!:%!
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! #R!

&J185! -%,! 8)*)5):%,! *1'./%:,?! ->1.'/%! 51/'?! %::%! )*'! -0'/.('! :>.*(&('0! -.!

,%/3(&%6!

!

!

!

P6!+1!-(8(*.'()*!-.!&J185!-%,!8)*)5):%,!*1'./%:,6!

!

=.! 71('!-%! :1!8.:'(5:(&1'()*!-%,! 7:.G!81'0/(%:,! %'! (881'0/(%:,!4! :>0&J%::%!

-.! C:);%?! .*%! :)C(@.%! -%! /0,%1.G! 8)*-(1.G! ,>%,'! (85),0%! @.(! -051,,%! :1!

:)C(@.%!%,,%*'(%::%8%*'! '%//(')/(1:%!-%! :>o'1'!%'!-)*&! :1! :)C(@.%!%,,%*'(%::%8%*'!

*1'()*1:%!-%,! (*-.,'/(%,!-%! /0,%1.!5.;:(@.%,!*1'()*1:%,6!M%''%! 03):.'()*! 1! 0'0!

51/'(&.:(A/%8%*'! *%''%! -1*,! :%! -)81(*%! -%,! '0:0&)88.*(&1'()*,?! )m! :1!

-081'0/(1:(,1'()*! ,>1&&0:A/%?! C/x&%! 4! :1!5),,(;(:('0!->1&J%8(*%/! :%,! ,(C*1.G!51/!

)*-%,! 1.! ,):! ).! 51/! ,1'%::('%,?! '1*-(,! @.%! :>%,,)/! ->N*'%/*%'! 5%/8%'! 4!

:>(*7)/81'()*!-%!,%!-(77.,%/!8)*-(1:%8%*'?!%*!'%85,!/0%:!%'!4!/%:1'(3%8%*'!;1,!

5/(G6!!

[*!%G%85:%!-%,!5)'%*'(1:('0,!)77%/'%,!51/!:%,!5/)C/A,!'%&J*):)C(@.%,!%,'!

(::.,'/0!51/!:%!/%&)./,!->.*!)50/1'%./!5/(30!]M%C%'%:^!1.G!:(C*%,!-%!'/1*,8(,,()*!

(*'%/*%,! -%! :1! $6c6M6u6! 5)./! 8%''/%! %*! 5:1&%?! 4! '/13%/,! .*%! 7(:(1:%! &)88.*%!

]f%:%&)8! =03%:)55%8%*'! $%/3(&%^! .*! /0,%1.! -%! :(1(,)*,! (*'%/./;1(*%,!

&)*&.//%*'! -%! &%:.(! -%! u/1*&%! f0:0&)86! Y.'/%! %G%85:%! -1*,! &%! -)81(*%?! :%!

-0;).&:1C%! -%! :1! ;).&:%! :)&1:%?! @.%! :>)*! 5%*,1('! %*! ,('.1'()*! -%! 8)*)5):%!

*1'./%:! 5)./! -%,! /1(,)*,! '%&J*(@.%,?! %'! @.(! (*'%/3(%*'! ;%1.&).5! 5:.,!

/15(-%8%*'!@.%!5/03.6!=%!:1!8L8%!71s)*?!:%,!'%&J*(@.%,!-%!5/)-.&'()*!7)*-0%,!

,./! -%,! 0@.(5%8%*',! @.(! 5/)&./1(%*'! E.,@.>4! 5/0,%*'! .*! 131*'1C%! &)850'('(7!

&)*,(-0/1;:%! 1.G! C/1*-%,! %*'/%5/(,%,! ->0:%&'/(&('0?! ,)*'! 1.E)./->J.(!

&)*&.//%*&0%!51/!-%,!5/)&0-0,!1&&%,,(;:%,!51/7)(,!1.G!,(85:%,!51/'(&.:(%/,!%'!%*!

').'!&1,!4!-%,!%*'/%5/(,%,!-%!'1(::%!5:.,!8)-%,'%!,.,&%5'(;:%,!->);'%*(/!.*!/%')./!

->(*3%,'(,,%8%*'!/15(-%?!C/x&%!4!:1!&)C0*0/1'()*!).!1.G!'./;(*%,!4!C1F6!

!

"6!+1!-(8(*.'()*!-%!:>.*(&('0!-.!,%/3(&%6!
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! Vk!

!

+>(*7)/81'(@.%!5%/8%'!->)77/(/!.*%!C188%!-%!5:.,!%*!5:.,!(85)/'1*'%!%'!

31/(0%!-%!,%/3(&%,6!+4!%*&)/%?!:%,!'0:0&)88.*(&1'()*,!,%!'/).3%*'!4!:1!5)(*'%!-%!

:>03):.'()*!C/x&%!4!:1!/03):.'()*!'%&J*(@.%!-%!:1!*.80/(,1'()*!%'!1.G!5/)C/A,!-%!

:1!&)88.'1'()*6!

!

!+%,! 8L8%,! /0,%1.G! 5%/8%''%*'! ->1&J%8(*%/! -%,! ,)*,?! -%,! -)**0%,! %'!

-%,!(81C%,?!-%!'%::%!,)/'%!@.>.*%!8.:'('.-%!-%!,%/3(&%,!4!31:%./!1E).'0%!5%.3%*'!

L'/%!5/)5),0,!1.U-%:4!-%!:1!'0:05J)*(%!3)&1:%?!-0,)/81(,!&)*,(-0/0%!&)88%!.*!

,%/3(&%!-%!;1,%!/.-(8%*'1(/%6!!

[*%!'%::%!-(3%/,(7(&1'()*!1./1('!0'0!5%.!&)851'(;:%!13%&!:%!81(*'(%*!->.*!

8)-%!-%!C%,'()*!*)*!&)*&.//%*'(%:6!+1!-(/%&'(3%i!155:(&1;:%!-%5.(,!:%!P%/!E1*3(%/!

PRRe?!@.(!51/1&JA3%!:>).3%/'./%!4!:1!&)*&.//%*&%!-%!:>%*,%8;:%!-%,!!,%/3(&%,!%'!

(*7/1,'/.&'./%,!-%!'0:0&)88.*(&1'()*,?!'(/%!:%,!&)*,0@.%*&%,!-%!&%''%!03):.'()*!

'%&J*(@.%6!=1*,!.*! 7.'./!5/)&J%?! (:!*>%,'!->1(::%./,!51,! ,(! (*&)*&%31;:%!@.%!&%!

,)('! :%,! :(C*%,! 0:%&'/(@.%,! @.(! 5%/8%''%*'! :1! 7)./*('./%! -%! '%:,! ,%/3(&%,6! +%!

,%&'%./!-%! :1!-(,'/(;.'()*!0:%&'/(@.%!,%! '/).3%/1(!1:)/,!5/(,!-1*,!.*%!03):.'()*!

-(770/%*'%!-%!&%::%!@.>(:!&)**1X'!1.E)./->J.(6!

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
i!=(/%&'(3%!RkvieSvMII!-.!M)*,%(:?!-.!"e!E.(*!PRRk?!,!%$"-=!#L#%CG"$;%-..!1!/"#80#1$,5+G#-/"G,-!0,#8!.#.!,=-5!.#
8!#"G%G52110/-5$"-2/.#3$,#%$#1-.!#!/#]0=,!#8!#%$#720,/-"0,!#8C0/#,G.!$0#20=!,"#8!#"G%G52110/-5$"-2/.&#



!"#$%&'()%*&'+,-.&%/0))))))))))))))))1(.&%+*2)3)4-(55()&('6%*+5+7%()-&%5%8(')$+-').(8)8('9%.(8):)

! "#!

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

&%2!2%/4(&%2!5!
!

6)-2! 74)*2! 8-29-:(&(! %03.);<! '/)(2! '%/0%2! =(>></%*'2! 3)-/! /%&)-4/(/! .7!

0?0%!/<7.('<!@!.%2!2%/4(&%2!3-A.(&2B!.%2!2%/4(&%2!=:(*'</?'!<&)*)0(9-%!1<*</7.!%'!

.%! 2%/4(&%! -*(4%/2%.C! D7*2! &%''%! 2%&'()*! *)-2! 7..)*2! '%*'%/! =%! 4)(/! ! 9-%..%! %2'B!

=7*2!.:)3'(9-%!=%!*)'/%!'EF2%B!.7!'%/0(*).)1(%!.7!3.-2!7=73'<%C!G%2!2%/4(&%2!=)*'!

*)-2!'/7(')*2!2)*'!&%-H!9-(B!37/0(!.%2!2%/4(&%2!07/&E7*=2B!2)*'!3/)=-('2!37/!.%2!

(*=-2'/(%2! =%! /<2%7-! %'! 3%/0%''%*'! .:%H%/&(&%! =%2! =/)('2! >)*=70%*'7-H!@!

A/7*&E%0%*'! <.%&'/(9-%B! 2%/4(&%2! 3)2'7-HB! '<.<&)00-*(&7'()*! 4)&7.%C! I.! 2:71('!

=)*&! =%! 4)(/! 9-%..%! '%/0(*).)1(%! (.! %2'! 3/<></7A.%! =:-'(.(2%/! 3)-/! =<&/(/%! &%''%!

/<7.('<!=%! >7J)*! .7!3.-2!3/<&(2%!3)22(A.%C!6)-2!74)*2!&E)(2(!=:<&7/'%/! .7!*)'()*!

=%!2%/4(&%!3-A.(&!&)00%!&%..%!=%!2%/4(&%!=:(*'</?'!1<*</7.!7-!3/)>('!=%!&%..%!=%!

2%/4(&%! -*(4%/2%.C! K%! 2)*'! .%2! 8-2'(>(&7'()*2! =%! &%''%! )3'()*! 9-%! *)-2! 7..)*2!

<4)9-%/!=7*2!&%!9-(!2-('C!

!

L#! G:(*7=<9-7'()*! =%! .7! *)'()*! >/7*J7(2%! =%!

2%/4(&%!3-A.(&!%'!=%!&%..%!=%!2%/4(&%!=:(*'</?'!1<*</7.C!

!

G%2!*)'()*2!=%!2%/4(&%!3-A.(&!%'!=%!2%/4(&%!=:(*'</?'!<&)*)0(9-%!1<*</7.!

3/<2%*'%*'! .%!0?0%! (*&)*4<*(%*'!@! %..%2! 2)*'! '/)3! .7/1%2C! K:%2'! M! =(/%! 9-:%..%2!

/%&)-4/%*'! A(%*! 3.-2! =:<.<0%*'2! =%! 2%/4(&%2! 9-%! &%-H! 9-(! 3/)=-('2! 37/! .%2!

(*=-2'/(%2! =%! /<2%7-! 3%/0%''%*'! .:%H%/&(&%! =%2! =/)('2! >)*=70%*'7-HC! N! &%''%!

&/('(9-%!3/(*&(37.%B!)*!3%-'!78)-'%/!.%!>7('!9-%!.7!*)'()*!=%!2%/4(&%!3-A.(&!*:7B!%*!

3.-2B! 372! =%! >)*=%0%*'2! <&)*)0(9-%2! 3/<&(2B! .:7/1-0%*'7(/%! <&)*)0(9-%!

*:(*'%/4%*7*'!')-8)-/2!9-%!&)00%!-*!<.<0%*'!37/0(!=:7-'/%2!=%!8-2'(>(&7'()*!=%!

.:%H(2'%*&%!=%2!2%/4(&%2!3-A.(&2C!

!

!



!"#$%&'()%*&'+,-.&%/0))))))))))))))))1(.&%+*2)3)4-(55()&('6%*+5+7%()-&%5%8(')$+-').(8)8('9%.(8):)

! "O!

!

PC!G7!*)'()*!=%!2%/4(&%!3-A.(&!%2'!M!.7!>)(2!'/)3!>.)-%!%'!

'/)3!.7/1%C!

!

K)00%!*)-2!.:74)*2!4-!=7*2!.7!3/%0(F/%!2%&'()*B!.7!*)'()*!>/7*J7(2%!=%!

2%/4(&%! 3-A.(&! /%1/)-3%! ')-'%2! .%2! 7&'(4('<2! /%.%47*'! =%! .:(*'</?'! 1<*</7.! %'!

=%47*'!37/!.M!?'/%!722-/<%2!)-!&)*'/Q.<%2!37/!.:R'7'C!K%!9-(!4%-'!=(/%!9-%!=7*2!

.%2!7&'(4('<2!=%!2%/4(&%!3-A.(&!)*!/7*1%!-*!%*2%0A.%!'/F2!472'%!%'!E<'</)1F*%!=%!

2%/4(&%2! &)..%&'(>2! /<1.%0%*'<2! 37/! .:R'7'C! $%/4(&%2! 7=0(*(2'/7'(>2B! 2)&(7-HB!

(*=-2'/(%.2! %'! &)00%/&(7-HC! S*! 37/'(&-.(%/B! &%''%! =<>(*('()*! &)*&%/*%! M! .7! >)(2B!

=%2! 2%/4(&%2! *)*! 07/&E7*=2!@! 2<&-/('<B! 8-2'(&%B! <=-&7'()*B! 27*'<! T=)*'! &%/'7(*2!

2)*'!=%2!A(%*2!&)..%&'(>2!7-!2%*2!3/)3/%UB!%'!=%2!2%/4(&%2!07/&E7*=2!@!<.%&'/(&('<B!

3)2'%B!17VB!'<.<&)00-*(&7'()*2!T%'!&%2!=%/*(%/2!*%!2)*'!372!=%2!A(%*2!&)..%&'(>2UC!

P-'/%! >7&'%-/!=%!&)*>-2()*!%*'/%'%*-!37/!&%''%!=)&'/(*%!@! &%..%!9-(!7!4-! .%! 8)-/!

%*'/%! %*'/%3/(2%! 3-A.(9-%B! 0)*)3).%! %'! 2%/4(&%! 3-A.(&C! P.)/2! 9-:(.! %2'!

37/>7('%0%*'! 3)22(A.%! 9-:-*%! 7&'(4('<! =%! 2%/4(&%! 3-A.(&! 2)('! 722-/<%! 37/! -*%!

%*'/%3/(2%! 3/(4<%! T&72! =%! .:%7-! %*! W/7*&%U! %'! 9-%! ')-2! .%2! 0)*)3).%2B! 0?0%!

3-A.(&2B! *:722-/%*'! 372! =%2! 2%/4(&%2! 3-A.(&2! T&72! =%! .7! $%('7! %*! W/7*&%! 37/!

%H%03.%UC!G7!*)'()*!>/7*J7(2%!=%!2%/4(&%!3-A.(&!%2'!=)*&!'/)3!>.)-%B!%'!'/)3!.7/1%!

3)-/!'/7=-(/%!&)//%&'%0%*'! .7!/<7.('<!=%2!2%/4(&%2!=)*'!*)-2!74)*2!>7('! .%!2-8%'!

=%!*)'/%!'EF2%C!X7/!7(..%-/2B!%..%!*:7!372!=%!>)*=%0%*'!<&)*)0(9-%!3/<&(2C!

!

YC! K%''%! *)'()*! *:7! 372! =%! >)*=%0%*'2! <&)*)0(9-%!

3/<&(2C!

!

G7!*)'()*!=%!2%/4(&%!3-A.(&!*:7!372!=%!>)*=%0%*'!<&)*)0(9-%C!S*!%>>%'B!

%..%!/%&)-4/%!')-'!&%!9-(!/%.F4%!=%!.:(*'</?'!1<*</7.B!07(2!27!=<>(*('()*!%2'!747*'!

')-'!8-/(=(9-%!%'!3).('(9-%B!07(2!372!<&)*)0(9-%C!$7!0(2%!%*!Z-4/%!/%.%47*'!=-!

.<1(2.7'%-/![! .:7/1-0%*'7(/%! <&)*)0(9-%! *:(*'%/4(%*'! 9-:%*! /%*>)/'! .)/29-:(.!



!"#$%&'()%*&'+,-.&%/0))))))))))))))))1(.&%+*2)3)4-(55()&('6%*+5+7%()-&%5%8(')$+-').(8)8('9%.(8):)

! "+!

2:71('! =:(=%*'(>(%/! -*%! 0(22()*! =%! 2%/4(&%! 3-A.(&B! 4)(/%! =%! 8-2'(>(%/! .7!

9-7.(>(&7'()*!=%!'%..%!)-!'%..%!7&'(4('<!&)00%!/%.%47*'!=%!.:(*'</?'!1<*</7.C!!

\/B! =7*2! .:)3'(9-%! =%! *)'/%! '/747(.B! *)-2! 74)*2! A%2)(*! =:-'(.(2%/! -*%!

*)'()*!=)*'! .%2! >)*=%0%*'2! <&)*)0(9-%2! 2)*'! <4(=%*'2! %'! 7=0(2!37/! ')-2C! G7!

*)'()*! =%! 2%/4(&%! =:(*'</?'! <&)*)0(9-%! 1<*</7.! 3)-//7('! 27'(2>7(/%! &%''%!

&)*=('()*B! 07(2! &)00%! *)-2! 7..)*2! 4)(/! =7*2! &%! 9-(! 2-('B! %..%! %2'B! %..%! 7-22(B!

A%7-&)-3!'/)3!.7/1%!3)-/!&)*4%*(/C!

!

KC! G7! *)'()*! =%! 2%/4(&%! =:(*'</?'! <&)*)0(9-%! 1<*</7.!

%2'!%..%!7-22(!'/)3!.7/1%C!

!

G%! 2%/4(&%! =:(*'</?'! <&)*)0(9-%! 1<*</7.! %2'! -*%! '%/0(*).)1(%! -'(.(2<%!

=7*2! .%2! '%H'%2!%-/)3<%*2! ]!P/'(&.%!^_`O!=-! '/7('<! >)*=7*'! .:a*()*bB! (.!*:%2'!372!

3)-/! 7-'7*'!=<>(*(!=7*2! .%2! '/7('<2C!K%''%!*)'()*! %2'! A(%*!7=73'<%! 7-H! 2%/4(&%2!

3/)=-('2! 37/! .%2! (*=-2'/(%2! =%! /<2%7-! &7/! %..%! %2'! >)*=<%! 2-/! -*! &)/3-2!

<&)*)0(9-%! (03)/'7*'C! 6<7*0)(*2B! %..%! /%2'%! %*&)/%! '/)3! .7/1%! 3-(29-:%..%!

3%/0%'! =:%*1.)A%/! =%2! 7&'(4('<2! *%! >7(27*'! 372! 37/'(%! =%2! 2%/4(&%2! 3%/0%''7*'!

.:%H%/&(&%!=%2!=/)('2!>)*=70%*'7-HB!)c!*%!/%.%47*'!372!=%2!(*=-2'/(%2!=%!/<2%7-!

T7&'(4('<2!3)/'-7(/%2B!7**)*&%2!=:%03.)(!3)-/!&7=/%!37/!%H%03.%UC!d)-'!=<3%*=!

%*!>7('!=%!&%9-%!.:)*!%*'%*=!=<>(*(/!37/!.%!'%/0%!=:(*'</?'!<&)*)0(9-%!1<*</7.C!

G:(*=<3%*=7*&%!<*%/1<'(9-%!=%! .7!*7'()*!)-! .%2!3).('(9-%2!=:70<*71%0%*'!=-!

'%//(')(/%!3%-4%*'!'/F2!A(%*!%*!/%.%4%/C!\*!/%')0A%!7.)/2!!2-/!.%!3/)A.F0%!3)2<!

37/! .7!*)'()*!=%! 2%/4(&%!3-A.(&C!d/)3! .7/1%! %'!=)*'! .7!=<>(*('()*! .7(22%! '/)3!=%!

3.7&%! M! .:(*'%/3/<'7'()*! 3)-/! 2%/4(/! =%! A72%! M! -*%! =(2&-22()*! 3.-2! '%&E*(9-%!

3)/'7*'!2-/!.:<47.-7'()*!=-!&)e'!%'!.%2!0)=%2!=%!>(*7*&%0%*'!=%2!)A.(17'()*2!%*!

'%/0%!=%!>)-/*('-/%!>7('%2!7-H!(*=-2'/(%2!=%!/<2%7-C!

G%2!*)'()*2!=%!2%/4(&%!3-A.(&!%'!=%!2%/4(&%!=:(*'</?'!<&)*)0(9-%!1<*</7.!

*%! &)//%23)*=%*'! =)*&! 372! A(%*! M! *)2! )A8%&'(>2C! S*! %>>%'B! '/)3! .7/1%2B! %..%2! *%!

3%-4%*'! 2%/4(/! =%! A72%! M! *)'/%! /<>.%H()*! 9-(! 2%! 2('-%! %*! 747.! =%2! 3/)A.F0%2!

3)2<2!37/! .7!=<>(*('()*!=%! .:(*'</?'!1<*</7.! %'!=%! .:(*'</?'! <&)*)0(9-%!1<*</7.B!



!"#$%&'()%*&'+,-.&%/0))))))))))))))))1(.&%+*2)3)4-(55()&('6%*+5+7%()-&%5%8(')$+-').(8)8('9%.(8):)

! "f!

07(2!7-22(!%*!747.!=%! .:(=%*'(>(&7'()*!=%2!0(22()*2!=%!2%/4(&%!3-A.(&B!722(1*<%2!

7-H!(*=-2'/(%2!=%!/<2%7-!9-%!*)-2!&)*2(=F/%/)*2!&)00%!=)**<%2C!!

!

N! .7! >)(2! 3.-2! /%2'/(&'(4%B! 3.-2! &.7(/%B! 3.-2! *%-'/%B! &)//%23)*=7*'! M! -*%!

A72%! <&)*)0(9-%! %'! 3%/0%''7*'! =%! &)*&(.(%/! .7! .(''</7'-/%! 7*1.)`27H)**%! %'!

>/7*J7(2%! 7(*2(! 9-%! .%2! '%H'%2! /<1.%0%*'7(/%2! %-/)3<%*2B! .7! *)'()*! =%! 2%/4(&%!

-*(4%/2%.!*)-2!7!37/-!3.-2!7=73'<%C!

!

LO!G7!*)'()*!=%!2%/4(&%!-*(4%/2%.B!-*!&)03/)0(2!

7&&%3'7A.%C!

!

G7!*)'()*!=%!2%/4(&%!-*(4%/2%.B!/<&%*'%!%'!%03/-*'<%!7-!=/)('!70</(&7(*!

=%2! '<.<&)00-*(&7'()*2B! 3%/0%'! =%! /<2)-=/%! .%2! &)*'/7=(&'()*2! 3)2<%2! 37/!

&%..%2!=%!2%/4(&%!3-A.(&!%'!=%!2%/4(&%!=:(*'</?'!<&)*)0(9-%!1<*</7.C!D:-*%!37/'B!

&:%2'!-*%!*)'()*!*%-'/%!9-(!*:733%..%!372!=:(*'%/3/<'7'()*!9-7*'!M!2)*!&)*'%*-C!

D:7-'/%! 37/'B! 37/&%! 9-:%..%! %2'! /%.7'(4%0%*'! /%2'/(&'(4%! %..%! &)//%23)*=! A(%*! M!

*)'/%!)3'(9-%C!S*>(*B!%..%!%2'!&)E</%*'%!74%&!.7!.(''</7'-/%!<&)*)0(9-%!/<&%*'%!%'!

.7!&)*&%3'()*!%-/)3<%**%!=%2!9-%2'()*2!9-%!*)-2!7..)*2!7A)/=%/C!

!

PC!a*%!*)'()*!*%-'/%B!9-(!&)//%23)*=!7-H!A%2)(*2C!

!

G%! 2%/4(&%!-*(4%/2%.! %2'! .%! 2%/4(&%!=%!A72%!9-(!=)('! ?'/%!)>>%/'!M! ')-2! .%2!

&(');%*2!3)-/! .%-/!3%/0%''/%!=:%H%/&%/! .(A/%0%*'! .%2!=/)('2! >)*=70%*'7-H!9-(!

2)*'!.%2!.%-/2C!K%!2%/4(&%!=%!A72%B!)-!2%/4(&%!0(*(0-0!3%-'`?'/%!=<>(*(!=%!>7J)*!

-*(9-%!3)-/!.:%*2%0A.%!=%2!(*=-2'/(%2!=%!/<2%7-!&)00%!;)<=>-*)8('9%.(),()?#8(@)

+-9('&)A)&+-8@),#*8)5B(*8(6?5(),()5#).+66-*#-&C@)A),(8).+*,%&%+*8)#?+',#?5(8)(&)#9(.)-*)

*%9(#-) ,() 4-#5%&C) 8&#*,#',)g#C! h?0%! 2(! &%! 9-%! 2)*'! =%2! i!&)*=('()*2!

7A)/=7A.%2!g/%2'%!M!=<>(*(/B!&%!9-%!/%&)-4/%!.%!2%/4(&%!-*(4%/2%.!*%!3/?'%!1-F/%!M!

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
#! i!G(4/%! 4%/'! 2-/! .%2! 2%/4(&%2! 3)2'7-H! =7*2! .7! K)00-*7-'<! %-/)3<%**%!gB! K)00(22()*! %-/)3<%**%B!
Y/-H%..%2B!#^^jC!!



!"#$%&'()%*&'+,-.&%/0))))))))))))))))1(.&%+*2)3)4-(55()&('6%*+5+7%()-&%5%8(')$+-').(8)8('9%.(8):)

! ""!

=(2&-22()*! M! 37/'(/! =%! &%'! <*)*&<C! I.! *:;! 7! 372! =%//(F/%! &%''%! *)'()*! =:%*8%-!

(=<).)1(9-%!M!3/)3)2!=-!/Q.%!=%!.:R'7'!=7*2!.:<&)*)0(%C!X72!3.-2!9-:%..%!*%!3%-'!

2%/4(/!M!/%&)-4/(/!=%2!3).('(9-%2!3.-2! .7/1%2B!=</)17')(/%!7-!=/)('!%-/)3<%*!%*!

07'(F/%!=%!&)*&-//%*&%!37/!%H%03.%C!!

S..%!4(2%!.%!07(*'(%*!=:-*%!&%/'7(*!&)E<2()*!%*'/%!.%2!&(');%*2!=%!.:a*()*!

%-/)3<%**%! 2-/! .7! A72%! =%! .:<17.('<! =%! '/7('%0%*'! %'! =%! .:7&&F2! =%! ')-2! 7-H!

2%/4(&%2! 8-1<2!%22%*'(%.2C!K%''%!*%-'/7.('<!37/!/733)/'!7-H!7-'/%2!*)'()*2!%2'!-*!

7')-'!9-(!3%/0%'!7-!2%/4(&%!-*(4%/2%.!=%!/70%*%/!-*%!&%/'7(*%!2</<*('<!=7*2!.%!

=<A7'! %'! =%! >7(/%! .:-*7*(0('<C! S*! &%! 2%*2B! (.! %2'! -*%! A72%!=%! '/747(.! ')-'! M! >7('!

7=73'<%C!

X7/! 7(..%-/2B! %..%! 7! <'<! %03.);<%! 3)-/! .7! 3/%0(F/%! >)(2! 7-! 2-8%'! =%2!

'<.<&)00-*(&7'()*2B! %'! 7! <'<! &7*')**<%! =%3-(2! 7-H! 2%/4(&%2! %*! /<2%7-HC!K%''%!

/%2'/(&'()*!%2'!-*!747*'71%!=7*2!.7!0%2-/%!)c!.%!2%/4(&%!-*(4%/2%.!*:%2'!372!-*%!

*)'()*B! 472'%! %'! >.)-%!=7*2! .79-%..%! 3.-2(%-/2! ';3%2! =:7&'(4('<2B! 4)(/%! =%! A(%*2!

3%-4%*'! ?'/%! (*&.-2C! S*! &%! 2%*2! %..%! *)-2! 7! 37/-! &)//%23)*=/%! M! *)2! A%2)(*2B!

3-(29-:%..%!3%/0%'!=%!A)/*%/!.%!&E703!=%!*)2!/%&E%/&E%2!7-H!2%/4(&%2!3/)=-('2!

37/! .%2! (*=-2'/(%2! =%! /<2%7-! 27*2! 9-:(.! ;! 7('! .7! 0)(*=/%! 70A(1-k'<C! K%! &E)(H!

2%0A.%!=:7(..%-/2!37/'71<B!M!.7!>)(2!37/!.7!.(''</7'-/%!>/7*J7(2%!%'!7*1.)`27H)**%!

=F2! .)/2! 9-%! .:)*! 2:<.)(1*%! =%2! 9-%2'()*2! =%! =<>(*('()*! 3)-/! 2:(*'</%22%/! 7-H!

=<>(2!9-%!3)2%! .:%H(2'%*&%!=:-*!2%/4(&%!-*(4%/2%.!=7*2! .%2! (*=-2'/(%2!=%! /<2%7-!

%*!3.%(*!3/)&%22-2!=%!=</<1.%0%*'7'()*C!

!

YC! ,-(! /%.(%! M! .7! >)(2! .7! .(''</7'-/%! <&)*)0(9-%! %'! .%2!

'%H'%2!&)00-*7-'7(/%2C!

!

G7!.(''</7'-/%!'%&E*(9-%!2-/!.%!2-8%'!%2'B!%*!1/7*=%!37/'(%B!7*1.)`27H)**%B!

%'! *%! &)**7l'! 372! .%! '%/0%! =%! 2%/4(&%! 3-A.(&C! K%! 9-(! 2%0A.%! .)1(9-%B! =7*2! .7!

0%2-/%!)c! &%''%!*)'()*B! %'! &%!9-:%..%! /%&)-4/%! %*!W/7*&%!*:%H(2'%!372!=7*2! .%2!

37;2! 7*1.)`27H)*2C!\/B! (.! %2'! (*=(23%*27A.%! =%! '/)-4%/! -*! '%/0%! &)00-*!9-(!

/%&)-4/%! .7! *)'()*! =:7&&F2! =%! ')-2! M! =%2! 2%/4(&%2! 8-1<2! (*=(23%*27A.%2! M!

.:%H%/&(&%!=%2!=/)('2!>)*=70%*'7-HC!!



!"#$%&'()%*&'+,-.&%/0))))))))))))))))1(.&%+*2)3)4-(55()&('6%*+5+7%()-&%5%8(')$+-').(8)8('9%.(8):)

! "m!

G%! '%/0%! =%! 2%/4(&%! -*(4%/2%.! %2'! &%.-(! 9-(! %2'! .%! 3.-2! &)00-*<0%*'!

-'(.(2<C!S*!37/'(&-.(%/B! (.! 2%0A.%!74)(/!<'<!7=)3'<!37/! .7! .(''</7'-/%!<&)*)0(9-%!

7*1.)`27H)**%! Y/7=.%;B! K).4(*B! ]O___b![! K703A%..B! ]#^^"b![! K72'/)B!

h7==)&nB]#^^jb![!K74%B!]#^^jb![!K/%oB!p.%(*=)/>%/B!]O___b!C!!

I.! %2'! 7-22(! .7/1%0%*'! -'(.(2<! =7*2! .7! .(''</7'-/%! <&)*)0(9-%! >/7*J7(2%!

&)*&%/*7*'! .%2! 9-%2'()*2! =:<47.-7'()*! =%2! &)e'2! %'! =%! >(*7*&%0%*'! =%2!

)A.(17'()*2! =%! 2%/4(&%! -*(4%/2%.!@! KE)*<! (&) #50! ]#^^^B! O___b![! q7..%'B! ]#^^rb!!

K/%0%/!(&)#50!]#^^jB!O___bC!K:%2'!=)*&!37/&%!9-%!.%!'%/0%!=%!2%/4(&%!-*(4%/2%.!%2'!

&%.-(!9-(!3%/0%'!=%!/%.(%/!&%2!=%-H!.(''</7'-/%2B!9-:(.!*)-2!7!2%0A.<!)33)/'-*!=%!

.%!&E)(2(/C!X7/!7(..%-/2B!(.!*:;!7!372!4/7(0%*'!=:-*(&('<!7-!2-8%'!=%!.7!'%/0(*).)1(%!

=7*2!.%2!3/(*&(37-H!'%H'%2!&)00-*7-'7(/%2C!!

G%2! '%/0%2! %03.);<2! 4)*'! =%! i!<=>) +?5%7#&%+*8) ,() 8('9%.() $-?5%.@) ,#*8)

5B%*&C'D&) C.+*+6%4-() 7C*C'#5)gOB! 3)-/! .:<.%&'/(&('<! 7-! i!8('9%.() -*%9('8(5!g+! 3)-/! .%2!

'<.<&)00-*(&7'()*2!%'! .%2!2%/4(&%2!3)2'7-HC! I.!2:71('!3)-/'7*'!A(%*!=%! .7!0?0%!

(=<%![!3%/0%''/%!9-:-*!7&&F2!=%! ')-2! .%2! &(');%*2!=%! .:-*()*!M! &%2!2%/4(&%2! 2)('!

17/7*'(C! K)*>)/0<0%*'! 7-! 3/(*&(3%! =%! 2-A2(=(7/('<B! .%2! 0)=7.('<2! =%! &%''%!

17/7*'(%! 2)*'! .7(22<%2! 7-H! R'7'2! 0%0A/%2C! a*%! <'-=%! 3.-2! 733/)>)*=(%! =%2!

'%H'%2!&)00-*7-'7(/%2!T%'!%*!37/'(&-.(%/!=%!.:7/'(&.%!^_!=-!d/7('<!>)*=7'%-/U!>7('!

/%22)/'(/! .:(03)/'7*&%! =%2! >)*=%0%*'2! <&)*)0(9-%2! =%! &%''%! %H(1%*&%C! \/! .7!

*)'()*! =%! 2%/4(&%! -*(4%/2%.! %2'! 8-2'%0%*'! As'(%! 7-')-/! =%! .:7=<9-7'()*! %*'/%!

%H(1%*&%! 2)&(7.%! %'! (03</7'(>2! <&)*)0(9-%2C! G%! '%/0%! =%! 2%/4(&%! -*(4%/2%.! 7!

=)*&! <'<! 3/<></<! M! &%.-(! =%! 2%/4(&%! 3-A.(&! )-! =%! 2%/4(&%! =:(*'</?'! <&)*)0(9-%!

1<*</7.B!3)-/!3.-2(%-/2!/7(2)*2C!!

D:7A)/=!3)-/!<4('%/!.%2!&)*>-2()*2B!.%!2%/4(&%!-*(4%/2%.!%2'!23<&(>(9-%!7-H!

2%/4(&%2! 07/&E7*=2! 3/)=-('2! 37/! .%2! (*=-2'/(%2! =%! /<2%7-B! 7.)/2! 9-%! .%2! =%-H!

7-'/%2!*)'()*2!%*1.)A%*'!=%2!2%/4(&%2!*)*!07/&E7*=2!%'!=%2!2%/4(&%2!07/&E7*=2!

*)*! 3/)=-('2! 37/! .%2! (*=-2'/(%2! =%! /<2%7-C! S*2-('%! 37/&%! 9-%! &%''%! *)'()*! %2'!

A72<%!2-/!-*!&)*&%3'!&.7(/!@!(03)2%/!M!')-2!-*!0(*(0-0!3)-/!3%/0%''/%!M!')-2!

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
O! D(/%&'(4%! *t! ^mu^OuKS! ;)'E75(8) .+66-*(8) $+-') 5() 6#'."C) %*&C'%(-') ,() 5BC5(.&'%.%&C)FB! &E73('/%! IIB! P/'(&.%! +B!
Y/-H%..%2B!#^^mC!
+!D(/%&'(4%! ^jumjuKS!;)'E75(8) .+66-*(8) $+-') 5() ,C9(5+$$(6(*&) ,-)6#'."C) %*&C'%(-'),(8) 8('9%.(8) $+8&#-G) ,() 5#!
!+66-*#-&C)FB!KE73('/%! II! %'! IIIB!Y/-H%..%2B! #^^jC!S'!K)00-*(&7'()*!=%! .7!K)00(22()*!7-!K)*2%(.! %'! 7-!
X7/.%0%*'B!K)0!#^m`j+B!;)H() 8('9%.() -*%9('8(5) ,(8) &C5C.+66-*%.#&%+*8) ,#*8) 5#) $('8$(.&%9() ,B-*) (*9%'+**(6(*&!
$5(%*(6(*&)5%?C'#5%8C)FB!Y/-H%..%2B!#^^mC!



!"#$%&'()%*&'+,-.&%/0))))))))))))))))1(.&%+*2)3)4-(55()&('6%*+5+7%()-&%5%8(')$+-').(8)8('9%.(8):)

! "j!

.%2! &(');%*2! =:%H%/&%/! .%-/2! =/)('2! >)*=70%*'7-H! =7*2! .%2! 0?0%2! &)*=('()*2C!

S*>(*B! 37/&%! 9-:%..%! /<&)*&(.(%! .7! .(''</7'-/%! >/7*J7(2%! %'! 7*1.)`27H)**%! ')-'! %*!

/%23%&'7*'!.7!.%''/%!=%2!'%H'%2!%-/)3<%*2C!

!

D7*2! ')-'! .%! /%2'%! =-! '/747(.! &%! 2%/7! =)*&! &%''%! *)'()*! =%! 2%/4(&%!

-*(4%/2%.B! %'! .%! 3.-2! 2)-4%*'! &%..%! =:)A.(17'()*! =%! 2%/4(&%! -*(4%/2%.! 9-%! *)-2!

-'(.(2%/)*2C!$7-'7*'!7(*2(!.:<'73%!=%!.7!=<>(*('()*!3/<&(2%B!(*=-2'/(%!37/!(*=-2'/(%B!

=%!&%!9-%!=)('!?'/%!&%!2%/4(&%!=%!A72%!&)00-*!M!')-2C!6)-2!&)*2(=</%/)*2!&%2!

)A.(17'()*2!&)00%!=)**<%2!3)-/!*)-2!(*'</%22%/!=:-*!3)(*'!=%!4-%!'/7*24%/27.!

M!&%!9-(!4(%*'!73/F2!.7!=<>(*('()*C!!

!
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!"#$%&'("#)*+#+,-%.)/&)$0-1(2,.)(#2,"/&$2(34)

)

5.)6&2)/.)$.)$0-1(2,.)+2-(2)/.)3-(,.)%.)1"(#2)'&,)$.,2-(#.')7&.'2("#'8)-3(#)/.)

1,+$('.,) %.') 6-'.'8) #"2-99.#2) 2.,9(#"%"*(7&.'8) '&,) %.'7&.%%.') #"&') -%%"#')

1"&,'&(:,.)#"2,.)2,-:-(%4) ;%)'<-*(''-(2)-&''()/<.=1%(7&.,),-1(/.9.#2)/.')#"2("#')

/.) 6-'.) -&2"&,) /.'7&.%%.') '<(#'$,(2) #"2,.) '&>.2) .2) 7&.) #"&') &2(%('.,"#') 2.%%.)

7&.%%.') 1-,) %-) '&(2.4) ;%) '<-*(''-(2) .#3(#) /.) >&'2(3(.,) $.,2-(#.') "12("#') 7&.) #"&')

-:"#')1,('.')1"&,)%<.#'.96%.)/.)$.)2,-:-(%8)%.)$0"(=)/.)%-)2.,9(#"%"*(.)/.)'.,:($.)

&#(:.,'.%).2)$.)7&<.%%.),.$"&:,.).#)1-,2($&%(.,4)

?"&')-:"#')/"#$)+2-6%()7&.)9-%*,+)/.')1"(#2')/.)/+1-,2)"11"'+'8)(%)+2-(2)

1"''(6%.) /.) 3-(,.) -11-,-@2,.) /.') %(*#.') /.) $"#:.,*.#$.) .#2,.) %.') $"#$.12("#')

3,-#A-('.).2).&,"1+.##.')/&)'.,:($.)1&6%($4)B-,)-(%%.&,'8)#"&')-:"#')6,(C:.9.#2)

,-11.%+) %.') '"&,$.') /.) %-) $"#2.'2-2("#) /.) %<",*-#('-2("#) 2,-/(2("##.%%.) /.')

(#/&'2,(.') /.) ,+'.-&4) ?"&') -:"#') .#'&(2.) 1&) 3-(,.) -11-,-@2,.) 7&.) $.22.)

$"#2.'2-2("#8).2)%.)1,"$.''&')/.)/+,+*%.9.#2-2("#)7&<.%%.).#2,-@#.8)#.),.9.2)1-')

.#)$-&'.)%.')>&'2(3($-2("#')2-#2)'"$(-%.')7&<+$"#"9(7&.')/.')9(''("#')/.)'.,:($.)

1&6%($)7&<.%%.')-''&,.#24)D-#')$.)$-/,.8)(%)'<-*(2)/<-''&,.,)E)2"&')%.')$(2"F.#')/.)

%<G#("#) %<-$$C') E) /.') '.,:($.') (#/('1.#'-6%.') E) %<.=.,$($.) /.') /,"(2')

3"#/-9.#2-&=) E) &#) 1,(=) -6",/-6%.4) !.22.) /+3(#(2("#) 7&() .'2) $.%%.) /&) '.,:($.)

&#(:.,'.%)$",,.'1"#/)9(.&=)7&.)$.%%.')/.)'.,:($.)1&6%($)"&)/.)'.,:($.)/<(#2+,H2)

+$"#"9(7&.) *+#+,-%8) E) #"2,.) '&>.24) ?"&') %<-:"#') /"#$) $0"('(.) $"99.) 6-'.)

2.,9(#"%"*(7&.)/.)2,-:-(%4)

)I#)2,"&:.,-).#)-##.=.);).2);;).2);;;)J114);)E)KL)/.')2-6%.-&=),+$-1(2&%-#28)

/<&#.) 1-,2) %-) #"2("#) J.2) %.) 1"(/'L) /.) '.,:($.) 1&6%($) /-#') $0-$&#) /.') M2-2')

9.96,.'8).2)/<-&2,.)1-,2)%.)$"#2.#&)/&)'.,:($.)&#(:.,'.%)1"&,)$0-7&.)(#/&'2,(.)

+2&/(+.)E)%-)3"(')/-#')%.)/,"(2).&,"1+.#).2).#)/,"(2)3,-#A-('8).2).#3(#)%.)$"#2.#&)

/&) '.,:($.) 1&6%($) .#) /,"(2) 3,-#A-(') 1"&,) $.') 9H9.') (#/&'2,(.'4) !"99.) #"&')

%<-:"#')1,+$('+)1%&')0-&28)$.)2,-:-(%)1",2.,-)'&,)%.')7&.'2("#')/.)$-%$&%)/.')$"N2')

.#*.#/,+') 1-,) %.') "6%(*-2("#') /.) '.,:($.) &#(:.,'.%) .2) /.) 3(#-#$.9.#2) /.) $.')

$"N2'4)?"')1,+"$$&1-2("#')'.)'(2&.#2)/"#$).#)-:-%)/.)%-)/+3(#(2("#)/.)$.)7&.)/"(2)

$"#2.#(,)%.)'.,:($.)&#(:.,'.%)1"&,)$0-7&.)(#/&'2,(.4))
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!.) $"#2.#&) #"&') %.) $"#'(/C,.,"#') $"99.) /"##+4) B-,) -(%%.&,'8) #"&')

:"&%"#'8)$0-7&.)3"(')7&.)$.%-)'.,-)1"''(6%.8)2,-(2.,)%.')1,"6%+9-2(7&.')-6",/+.')

/.)9-#(C,.) 2,-#':.,'-%.).2)#"#) (#/&'2,(.)1-,) (#/&'2,(.)"&)1-F')1-,)1-F'4)!.%-)

#"&')1.,9.22,-)/.):"(,) '() %<"#)1.&2)/+*-*.,)/.')*,-#/.') 2.#/-#$.')E) %<+$0.%%.)

.&,"1+.##.8)E)%-)3"(').#)3"#$2("#)/.)$.)7&().'2)20+",(7&.9.#2)"12(9-%8).2)/.)$.)

7&().'2)9(').#)1,-2(7&.)/-#')%-),+-%(2+4)

)

)



!"#$%&'()'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''*+$#,-./$%,+'01+1#"2&'-&'2"'3"#$%&'

! "#!

$%&'()*+&,(%!-.%.'/01!)1!0/!2'13,4'1!2/'&,1!5!

!

6('3,7! 0/! ).8,%,&,(%! )1! +1! 9*,! )(,&! (*! %(%! 1%&'1'! )/%7! 01! 71':,+1!

*%,:1'710;! 0<*%!)17!1%=1*>!3/=1*'7!)1!0/!'1).8,%,&,(%!)17!(?0,-/&,(%7!)1!71':,+1!

*%,:1'710!17&! 01!+/0+*0!)17!+(@&7!9*<10017!1%-1%)'1%&A!B<17&!1%!1881&;!7*'! 0/!?/71!

)1!+1!+/0+*0!9*1!71'(%&;!1%7*,&1;!).&1'3,%.17! 017!+(321%7/&,(%7!/++(').17!/*>!

(2.'/&1*'7!)1!71':,+1!*%,:1'710A!C1!2'(?0431!:,1%&!)*!8/,&!9*1!017!3().0,7/&,(%7!

)<*%! &10! +/0+*0! %<1>,7&/,1%&! 2/7! /:/%&! 0<1%-/-131%&! )*! 2'(+177*7! )1!

0,?.'/0,7/&,(%A! C17! (2.'/&1*'7! D,7&(',9*17! /77*'/,1%&! 017! 71':,+17! '101:/%&! )*!

71':,+1! *%,:1'710;! )(%+! %(%! '1%&/?017;! 1%! +(321%7/&,(%! )1! 01*'! 7,&*/&,(%! )1!

3(%(2(01A! $07!%</:/,1%&!)(%+!2/7!3,7!1%!20/+1! 017!2'(+.)*'17!+(32&/?017! 01*'!

21'31&&/%&!)<,)1%&,8,1'!017!71':,+17!+(@&1*>!1&!)<17&,31'!+17!+(@&7A!!

C17!'.-*0/&1*'7!71!7(%&!)(%+!&'(*:.7!)1:/%&!*%!).8,!,32('&/%&A!E</*&/%&!

9*1!+17!17&,3/&,(%7!)(,:1%&!'1721+&1'!*%!+1'&/,%!%(3?'1!)<1>,-1%+17!.%(%+.17!

2/'! 0/! B(33,77,(%! F*'(2.1%%1A! G%! /! )(%+! /77,7&.! H! 0/! +(%7&'*+&,(%! )1!

3.&D()(0(-,17! 21'31&&/%&! )17! 17&,3/&,(%7! '1721+&/%&! +17! 1>,-1%+17A! B1&&1!

+(%7&'*+&,(%! 17&! /:/%&! &(*&! 01! 8/,&! )17! /*&(',&.7! )1! '.-*0/&,(%A! F001! 8/,&! /*77,!

0<(?=1&!)<.&*)17!.+(%(3,9*17!'./0,7.17!2(*'! 017!/*&(',&.7!1*'(2.1%%17!(*!2(*'!

+1'&/,%7!'.-*0/&1*'7A!!

B1&&1! 317*'1! )*! 7*'I+(@&! )1:/%&! 71':,'! )1! ?/71! H! 0/! +(321%7/&,(%!

/++(').1! H! 0<(2.'/&1*'! 1%! +D/'-1! )*! 71':,+1! *%,:1'710;! 1001! )(,&! +(32&1'!

0<,%&.-'/0,&.!)*!7*'+(@&!3/,7!*%,9*131%&!01!7*'+(@&A!B1!+/0+*0;!2(71!H!0/!8(,7!)17!

2'(?04317!3.&D()(0(-,9*17;!)17!2'(?04317!&1+D%,9*17;!1&!2(71!0/!9*17&,(%!)1!

0<1>,7&1%+1! )<*%1! J!3.&D()(0(-,1! )1! +/0+*0!K! *%,9*1;! 9*,! 71'/,&! /220,+/?01! H!

&(*&17! 017! ,%)*7&',17A! F&! 9*,! '1721+&1'/,! 017! 1>,-1%+17! 1771%&,10017! )<.9*,&.;! )1!

&'/%72/'1%+1!1&!)<188,+/+,&.!.),+&.17!2/'!017!/*&(',&.7!1*'(2.1%%17A!!

C<(?=1+&,8! )1! +1&&1! 2/'&,1! 17&! )(%+! )<1>2(71'! 1&! )<.&*),1'! 017! ),88.'1%&7!

/721+&7! )*! 2'(?0431! )1! 0<,)1%&,8,+/&,(%! 1&! )1! 0/! +(32&/?,0,7/&,(%! )17! +(@&7!

1%-1%)'.7! 2/'! 017! (?0,-/&,(%7! )1! 71':,+1! *%,:1'710A! L(*'! +1! 8/,'1;! %(*7! /:(%7!

+D(,7,!)1!+(331%+1'!2/'!*%1!.&*)1!)1!+1!9*,!/!.&.!3,7!1%!20/+1!)/%7!01!2'13,1'!

71+&1*'!+(%+1'%.!2/'!+1!2'(?0431!5!+10*,!)17!&.0.+(33*%,+/&,(%7A!!



!"#$%&'()'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''*+$#,-./$%,+'01+1#"2&'-&'2"'3"#$%&'

! "M!

!

N(*7!2'.71%&(%7!)(%+!0/!3.&D()(0(-,1!-.%.'/01!9*,!/!.&.!3,71!1%!20/+1!

)/%7! +1! 71+&1*';! /,%7,! 9*1! 717! /220,+/&,(%7! './0,7.17! 2/'! 017! /*&(',&.7! )1!

'.-*0/&,(%! )/%7! )1*>!2/O7A!N(*7! &1%&(%7! 1%7*,&1! )1! :(,'! )/%7! 9*1001!317*'1!

+1&&1! 3.&D()(0(-,1! 17&! /220,+/?017! /*>! /*&'17! 71+&1*'7!P! 1&! 9*10017!

3.&D()(0(-,17!/0&1'%/&,:17!1>,7&1%&!Q+D/2,&'1!MRA!

N(*7! %(*7! ,%&.'177(%7! 1%7*,&1! /*! 7&/%)/')! )1! +(@&;! /,%7,! 9*<H! 0/!

'.2/'&,&,(%!)17!+(@&7!+(33*%7!9*,!7/&,78/771%&!01!3,1*>!0<(?=1+&,8!2(*'7*,:,A!L/'!

0/!7*,&1;!%(*7!1>2(7(%7!1&!),7+*&(%7!017!3.&D()(0(-,1!21'31&&/%&!)1!2'1%)'1!1%!

+(32&1! 017! .0.31%&7! 9*,! :,1%%1%&! '.)*,'1! 0<17&,3/&,(%! )*! 7*'+(@&! Q,A1! 017!

'1+1&&17!).-/-.17!2/'!01!71':,+1!*%,:1'710!1&!017!?.%.8,+17!,%),'1+&7!)*!7&/&*&!)1!

8(*'%,771*'!)*!71':,+1!RA!F%8,%;!%(*7!2'.71%&(%7!)17!1>132017!)1!3.&D()(0(-,17!

2'/&,9*1!21'31&&/%&!)</?(*&,&!H!*%1!17&,3/&,(%!).8,%,&,:1!)*!+(@&!Q+D/2,&'1!SRA!

!

!



!"#$%&'()'*+",%$#&'()'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''-.$#/012$%/.)'

! "#!

$%&'()*+&,(%!-.%.'/01!)*!+2/3,&'14!

!

5/! '1+21'+21! )6*%1! 7.&2()(0(-,1! /33'(3',.1! )1! +/0+*0! )*! +(8&! )*!

91':,+1!*%,:1'910!19&!0/!3'17,;'1!.&/31!)/%9!0/!7,91!1%!30/+1!)6*%!7.+/%,971!)1!

91':,+1! *%,:1'910! /)/3&.! <! 0/! =!%(*:1001! )(%%1!>! '.-0171%&/,'1! )/%9! 019!

,%)*9&',19! )1! '.91/*4! 51! 91+&1*'! )19! &.0.+(77*%,+/&,(%9?! 3'17,1'! 91+&1*'!

+(%+1'%.!3/'! 0/! 0,@.'/0,9/&,(%?!19&!+10*,!3(*'! 01A*10!+19!'.B01C,(%9!9(%&! 019!30*9!

/@(*&,19?!&/%&!3(*'!019!7.+/%,9719!7,9!/*!3(,%&!3/'!019!/*&(',&.9!)1!'.-*0/&,(%!

A*1!3(*'! 0/! 0,&&.'/&*'1!.+(%(7,A*14! $0!1C,9&1!)1!%(7@'1*919!7.&2()(0(-,19!)1!
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%*'2/e*%2!4%!4(3')23()*!4%!&)*&022%*&%?!
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0*(=%23%.!/01!&)9'3!&)660*3!40!2;3%/0!4)(=%*'!n'2%!-2(3%3!%*!&)6-'%?!

!
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./! &)6-%*3/'()*! %1'%2*%! A08(.! 3%2/('! *;&%33/(2%! 48/&&)24%2! C! .8)-;2/'%02! -)02!
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&)*&022%*&%?!

5%3! &)*'2(<0'()*3!4%3! 3%2=(&%3!*%! 2%.%=/*'!-/3!40! 3%2=(&%!0*(=%23%.! /01!

&)9'3! &)660*3!40! 2;3%/0!4)(=%*'! n'2%! -2(3%3! %*! &)6-'%! 4/*3! .%! &/.&0.! 4%! ./!

&)6-%*3/'()*?!

58/<3%*&%! 48)<.(:/'()*3! *%! 30--2(6%2/('! -/3! D)2&%6%*'! ')0'%3! .%3!

30<=%*'()*3! &2)(3;%3!o! 0*! &%2'/(*! 6)*'/*'! 4%! 30<=%*'()*! %3'! _!*/'02%.!`! %*!

-/2'(&0.(%2!C!&/03%!4%3!&)9'3!4%!'2/*3/&'()*?!

!

+! M%302%! 4%! ./! &G/2:%! 40%! /01! )<.(:/'()*3! 4%! 3%2=(&%!

0*(=%23%.?!

5/!&G/2:%!40%!/01!)<.(:/'()*3!4%!3%2=(&%!0*(=%23%.!%3'!4;D(*(%!&)66%!./!

3)66%!4%3!30<=%*'()*3!&2)(3;%3!A0(!-)022/(%*'!n'2%!;=(';%3!3(!.%3!)<.(:/'()*3!4%!

3%2=(&%! 0*(=%23%.! ;'/(%*'! /</*4)**;%3?! H%''%! 3)66%! %3'! 6%302;%! -/2! 0*%!

3;A0%*&%! 4%! '%3'3! 4%! &)9'3! (*&2;6%*'/01?! H%3! '%3'3! *;&%33('%*'! 0*%! 4;D(*('()*!
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!
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- 6)4%!4%!4(3'2(<0'()*B!

- 6)4%!4%!&)..%&'%B!

- 4(6%*3()*3!:;):2/-G(A0%3?!

Yl)(2!'/<.%/0!%*!/**%1%!lVVB!-?!mVZ?!

F*!'G;)2(%B!.%3!D.01!3)*'!(*4;D(*(6%*'!4(DD;2%*&(/<.%3?!M/(3!./!4(DD(&0.';!C!

-2)40(2%!4%3!4)**;%3!4%! &)9'3! %'! 4%! 2%=%*03!-)02!4%3! D.01! -.03!4(DD;2%*&(;3B!
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)0! -/2! 6/*A0%! 4%! 4)**;%3B! (.! -)022/! n'2%! (*;=('/<.%! 480'(.(3%2! 0*! 3%0.! D.01!
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&)022(%2! 40! 'E-%!a! _!0*%! .%''2%! (*4(=(40%..%! &)..%';%! 4/*3! 0*%! <)e'%! /01! .%''2%3!

4/*3! 0*%! d)*%! 4%*3%B! '2/*3-)2';%! C! .8(*';2(%02! 4%! ./! 2;:()*! %'! 4(3'2(<0;%! /0!
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,..)&/'()*!4%3!&)9'3!a!

j*!-/2'!40!D/('!A0%!.%3!&)9'3!&)660*3!4/*3!0*!2;3%/0!-)3'/.!*%!-%0=%*'!
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Y*(=%/0!4%!./!&)..%&'%Z?!

- .)23! 4%! ./! 4(3'2(<0'()*! 40! &)022(%2! 3%.)*! 0*! 6)4%! -/2'(&0.(%2! 4%!

4(3'2(<0'()*!Y*(=%/0!4%!./!4(3'2(<0'()*Z?!

- .)23! 4%! .8/&G%6(*%6%*'! 40! &)022(%2! C! 0*! -)(*'! 4%! 4(3'2(<0'()*!
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!

,..)&/'()*!4%3!2%=%*03!a!

R)03!/=)*3!<%3)(*!4%!4;D(*(2!.%3!2%=%*03!-)02!')03!.%3!D.01!(*4(=(40%.3!
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!
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!

HG/*:%6%*'3!-)02!.%3!2%=%*03?!

58%3'(6/'()*!4%3! 2%=%*03! 2%A0(%2'! 0*! 3&;*/2()!-./03(<.%!4%! &)66%*'! .%!

6/2&G;!4%!./!.%''2%!=/!3%!4;=%.)--%2!/-273!.8/</*4)*!40!6)*)-).%?!X*!3&;*/2()!

A0(!3(6-.(D(%!4/*3!0*%!:2/*4%!-/2'(%!.8/*/.E3%!-%0'!n'2%!.%!30(=/*'!a!.8)-;2/'%02!

-0<.(&!2;40('!3%3!-2(1!-)02!.%!&)022(%2!.%''2%!N03A08C!&%!A0%!.8%*'2;%!302!.%!6/2&G;!

*%!3)('!-.03!-2)D('/<.%!-)02!0*!&)*&022%*'?!!

$)03! &%''%! &)*4('()*! 4%! *)*W%*'2;%B! ./! 4%6/*4%! /42%33;%! C! .8)-;2/'%02!
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I! &/03%! 4%! .8(*&%2'/(*! A0(! %1(3'%! 4/*3! ./! 4;'%26(*/'()*! 4%3! -2(1B! 0*%! /*/.E3%!
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3%.)*!.%3!)-;2/'%023?!

!

HG/*:%6%*'3!&)*&%2*/*'!.%3!&)9'3?!

U/*3!A0%..%!6%302%!./!6)E%**%!4%!&)9'!(*&2;6%*'/.!=/2(%W'W%..%!A0/*4!./!

A0/*'(';!=/2(%!b!@)02!3(6-.(D(%2!0*%!.(/(3)*!.(*;/(2%!%*'2%!.%3!&)9'3!(*&2;6%*'/01!
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! "T!

H8%3'! C! 4(2%! A0%! .8)*! -%0'! %3'(6%2! A0%! ./! 6)E%**%! 4%3! &)9'3!

(*&2;6%*'/01! 2%3'%! &)*3'/*'%! %'! %3'! ./! 6n6%! A0%! 4/*3! ./! 3('0/'()*!

6)*)-).(3'(A0%?! U/*3! *)'2%! 6)47.%B! .%3! &)9'3! &)660*3! *%! =/2(%*'! -/3B! -/2!
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&G(DD2;%3!Y=)(2!'/<.%/0!%*!/**%1%!VmB!-?!mVVVZ?!!
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H?!5%!2/--)2'!40!R?F?S?,?!-)02!./!Uq!mVVV?!

!

F*!3%!</3/*'!302!0*%!;'04%!4%3!'2/=/01!-2;&;4%*'3!302!.%!30N%'!'/*'!-)02!

.%3! 3%2=(&%3! -)3'/01! A0%! -)02! .%3! ';.;&)660*(&/'()*3B! .%! RFS,! %3'(6%! A0%!

.8(*'%2-2;'/'()*! ./! -.03! /--2)-2(;%! 4%! ./! &G/2:%! 4%3! )<.(:/'()*3! 4%! 3%2=(&%!

0*(=%23%.! 4/*3! .%3! 3%2=(&%3!-)3'/01! %3'! ./! -/2'! 4%3!-%2'%3! A0(! 3)*'!40%3! C!4%3!
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!

5/!4;D(*('()*!4%!&%!&)9'!/4)-';%!-/2!.%!RFS,!%3'!./!30(=/*'%!a!_!F0%<&#6"3)

6&#<%.&);4#7&06)"#%6&)A+&0)"),/6$"3)"7:%0%6$#"$%/0)%6)/;3%B&7);8)B/<&#0:&0$)$/)64,,38)
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!

!

58/--.(&/'()*! 4%! &%''%! 6;'G)4%! C! ./! D)02*('02%! 4%! ./! 4(3'2(<0'()*!

0*(=%23%..%! 2%A0(%2'! 48%3'(6%2! .%3! &)9'3! 0*('/(2%3! 4%! &G/A0%! 'E-%! 4%!
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!

5/!*/'02%!4%!./!3'20&'02%!4%3!&)9'3!-)3'/01!D/('!A08(.!%3'!-.03!&)9'%01!4%!

4%33%2=(2!4%3!d)*%3!D/(<.%6%*'!-%0-.;%3!A0%!4%3!d)*%3!D)2'%6%*'!-%0-.;%3?!F*!

-2/'(A0%!./!&G/2:%!=/!4;-%*42%!4%!'2)(3!;.;6%*'3!a!

- .8;'%*40%! 4%! ./! =/2(/'()*! 4%! &)9'3! 4%3! 4(DD;2%*'3! '2/D(&3! 3%.)*! .%!

=).06%B!

- ./!-2)-)2'()*!40!'2/D(&!')'/.!A0(!*%!&)0=2%!-/3!3%3!&)9'3B!

- .8;'%*40%! 4%! ./! &)0=%2'02%! 4%3! &)9'3! -/2! .%3! -2(1!a! 3(! 0*! )-;2/'%02!

;'/<.('!4%3!-2(1!A0(! .0(!-%26%''%*'!48;A0(.(<2%2! 3%3! &)6-'%3B! &%./!=/! 2;40(2%! ./!
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2%*'/<.%?!

!

K! V4%*'(D(&/'()*!4%3!&)9'3!4%3!)<.(:/'()*3!4%!3%2=(&%!0*(=%23%.!
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!

V.! D/0'! 4/*3! 0*! -2%6(%2! '%6-3! (4%*'(D(%2! A0%.3! &)9'3! 3)*'! 3-;&(D(A0%3! C!

4%3! D.01! -/2'(&0.(%23?! 58;'%*40%! 4%3! &)9'3! -)0=/*'! n'2%! (4%*'(D(;3! &)66%!
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! K##!

5/! -.0-/2'! 4%3! &)9'3! 4%! 4(3'2(<0'()*! -%0=%*'! n'2%! &)*3(4;2;3! &)66%!

&)660*3! /0! *(=%/0! 4%! ./! ')02*;%! 40! D/&'%02B! &%..%W&(! %3'! 0*! 4%:2;! -%2'(*%*'!

48/:2;:/'()*?!

V.!E!/!4%01!-2(*&(-/01!=%&'%023!4%3!&)9'3!4%!4(3'2(<0'()*!a!

- .%! &)9'! 4%! 4%33%2'%! 480*%! /42%33%! -/2'(&0.(72%B! A0(! 4;-%*4! 4%! ./!
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- .%!=).06%!4%!&)022(%2!A0(!4)('!n'2%!4(3'2(<0;!C!&G/A0%!/42%33%B!-.03!(.!

%3'!;.%=;B!-.03!.%!&)9'!0*('/(2%!-/2!)<N%'!%3'!D/(<.%?!

$(!)*!-2%*4!./!')02*;%!40!D/&'%02!&)66%!*(=%/0!4%!2%-72%B!(.!%3'!-)33(<.%!

4%! &)6-/2%2! .%3! 2%=%*03! (3303! 4%! ./! 4(3'2(<0'()*! 4%3! )<N%'3! /01! &)9'3! A08%..%!

%*:%*42%!302!&%''%!')02*;%?!$8(.3!3)*'!(*D;2(%023B!(.!%3'!&./(2!A0%!./!')02*;%!*8%3'!

-/3!2%*'/<.%?!!

!

V.! D/0'! %*30('%! &)*3(4;2%2! .%3! D.01! A0(! &)0=2%*'! .%023! &)9'3?! $8(.3! ;'/(%*'!

30--2(6;3!(.!E!/02/('!4%3!;&)*)6(%3!2;/.(3;%3!302!.%3!&)9'3!4%!&)..%&'%B!4%!'2(!%'!

4%!'2/*3-)2'?!$(!./!3)66%!4%!&%3!;&)*)6(%3!%'!4%!&%..%3!A0(!3%2/(%*'!2;/.(3;%3!302!

.%3! &)9'3! 4%! 4(3'2(<0'()*! %3'! 30-;2(%02%! /01! 2%=%*03B! /.)23! &%3! D.01! 4%=2/(%*'!

/033(! n'2%! 30--2(6;3! -)02! /&&2)e'2%! .%3! -2)D('3?! 58;'04%! %3'(6%! A08(.! D/0'!

&)*3(4;2%2! &%3! A0%3'()*3! 4/*3! 0*%! -%23-%&'(=%! C! .)*:! '%26%! 4%3! 2;3%/01!

-)3'/01?! 5%3! 2;3%/01! %1(3'/*'3! 3)*'! 3)0=%*'! /4/-';3! /01! =).06%3! /&'0%.3! 4%!

&)022(%2!C!'2/('%2!3%.)*!.%3!)<.(:/'()*3!4%!3%2=(&%!0*(=%23%.?!$8(.!E!/=/('!0*%!</(33%!

3)04/(*%!4%3!=).06%3B!40%!C!0*%!</(33%!40!*)6<2%!4%!-)(*'3!4%!4%33%2'%!%'!4%!

&)..%&'%B! ./! </(33%! 4%3! &)9'3! C! &)02'! '%26%! 3%2/('! D/(<.%?! M/(3! C! .)*:! '%26%B! (.!

3%2/('! -)33(<.%! 4%! 2;)2:/*(3%2! .%3! 2;3%/01! -)02! .%3! /4/-'%2! C! &%3! *)0=%/01!

=).06%3! %'! 4)*&! 4%! 2;/.(3%2! 4%3! ;&)*)6(%3?! $%.)*! .8;'04%B! &%3! :/(*3! 3)*'! C!

&)*3(4;2%2! -)02! 4;'%26(*%2! .%! &)9'! ')'/.! 4%3! )<.(:/'()*3! 4%! 3%2=(&%! 0*(=%23%.?!

H%''%!.):(A0%!%3'!&%..%!480*%!%3'(6/'()*!4%3!&)9'3!4%3!)<.(:/'()*3!</3;%3!302!.%3!

R,H! 4%! .)*:! '%26%?! 58;'04%! 2%&)**/e'! *;/*6)(*3! A0%! ./! </3%! &G)(3(%! -)02!

.8/*/.E3%!C!3/=)(2!./!')02*;%!(*4(=(40%..%!40!D/&'%02!*8%3'!-/3!=2/(6%*'!2;/.(3'%?!
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! K#K!

!V.! %3'B! %*! %DD%'B! -%0! -2)</<.%! A0%! .%3! 4)**;%3! 4(3-)*(<.%3! .%! 3)*'! C! &%!

*(=%/0!4%!4;3/:2;:/'()*?!U/*3!.8;'04%!)*!0'(.(3%!.%!*(=%/0!30(=/*'!48/:2;:/'()*B!
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!

58(*'%24;-%*4/*&%! 4%3! 2%=%*03! %'! 4%3! &)9'3!a! H)66%! .%3! &)9'3B! .%3!

2%=%*03!-%0=%*'!n'2%!(*'%24;-%*4/*'3B!&%./!3%!'2/40('!-2(*&(-/.%6%*'!4%3!4%01!

6/*(72%3!30(=/*'%3!a!

!

- $(! &%2'/(*3! &)*3)66/'%023! *%! 2%>)(=%*'! -.03! 4%! &)022(%2B! /.)23! (.3!

-)3'%2)*'! 6)(*3! 4%! .%''2%3B! /(*3(B! (.! E! /02/!6)(*3! 4%! .%''2%3! C! 4%3'(*/'()*! 4%3!

/42%33%3!-%0!&)9'%03%3!%*!-2)=%*/*&%!4%3!d)*%3!C!G/0'3!&)9'3!%'!4)*&!0*!%DD%'!

302!.%3!2%=%*03B!

- 5%3! %1-;4('%023! -%0=%*'! '(2%2! 4%3! <;*;D(&%3! 40! D/('! 4%! 3/=)(2! A08(.3!
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!
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!

!

+!F3'(6/'()*!4%3!&)9'3!a!

!

R(! .%3! )-;2/'%023! -)3'/01B! *(! .%023! 6(*(3'72%3! 4%! '0'%..%! *8)*'! ;';!

&/-/<.%3! 4%! D)02*(2! 4%3! %3'(6/'()*3! 4%! ./! &G/2:%! /&'0%..%! (6-)3;%! -/2! .%3!

)<.(:/'()*3!4%!3%2=(&%!0*(=%23%.B!-/3!-.03!A0%!4%3!&)9'3!D0'023!3%.)*!4(DD;2%*'3!

3&;*/2()3!4%!.(<;2/.(3/'()*?!R;/*6)(*3!4%3!;'04%3!4/*3!&%!3%*3!3)*'!%*!&)023?!F'!

(.!%1(3'%!4%3!%3'(6/'()*3!4%3!&)9'3!4%3!4(DD;2%*'3!'E-%3!4%!2;40&'()*3!/&&)24;%3!

%'! 4%3! -%2'%3! (*40('%3! -/2! .%3! :0(&G%'3! *)*! 2%*'/<.%3! 4/*3! &%2'/(*3! -/E3?! 5%!

R?F?S?,?!4;=%.)--%!0*!6)47.%!A0(!%3'(6%!.%!&)9'!4%! ./! D)02*('02%!0*(=%23%..%?!

H%! 6)47.%! 0'(.(3%! .%3! 4)**;%3! 4%! ./! 6/*(72%! ./! -.03! %DD(&/&%! %'! ./! -.03!

'2/*3-/2%*'%! -)33(<.%B! 0'(.(3%! .%3! &)9'3! 0*('/(2%3! %'! .%3! 2%=%*03! 4%! 4(DD;2%*'3!
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! K#+!

5%3!-2(*&(-/.%3!4)**;%3!40!6)47.%!3)*'!.%3!30(=/*'%3!a!

- .%3!-2)-)2'()*3!4%3!&)9'3!')'/01!(*40('3!-/2!&G/A0%!'E-%!4%!D)*&'()*!

-)3'/.%!Y&)..%&'%B!'2(B!'2/*3-)2'B!4(3'2(<0'()*!%'!D2/(3!:;*;2/01ZB!

- 0*%!D)*&'()*!4%!&)9'!0*('/(2%!4%!4(3'2(<0'()*!A0(!6)*'2%!&)66%*'!.%3!

&)9'3!=/2(%*'!%*!D)*&'()*!4%3!4(DD;2%*'3!'E-%3!4%!'2/D(&3B!

- .%!2%=%*0!6)E%*!-/2!0*(';!4%!&)022(%2!'2/(';B!

- .%!&)9'!0*('/(2%!6)E%*!-/2!0*(';!4%!&)022(%2!'2/(';B!

- .%3!=).06%3!/**0%.3!')'/01!4%!&)022(%2!&)0=%2'!-/2!.%3!)<.(:/'()*3!4%!

3%2=(&%!0*(=%23%.?!

!

i!F3'(6/'()*3!&G(DD2;%3!a!

!

5%!6)47.%!%3'(6%!.%!&)9'!4%3!)<.(:/'()*3!C!./!D)(3!3%.)*!./!6;'G)4).):(%!

^UH!%'! 3%.)*! ./!6;'G)4%!R,H?!@)02! .%3! &/.&0.3!</3;3! 302! .%3!R,H! .%!6)47.%!

(6-)3%! .8%3'(6/'()*! 4%! ./! 2;40&'()*! 4%3! 4(DD;2%*'3! 'E-%3! 4%! &)9'3! A0(! 3%!

-2)40(2/('! 3(! .%3! '2/D(&3! ;'/(%*'! 30--2(6;3?! 5%! R?F?S?,?! 0'(.(3%! -)02! &%./! 4%3!

;'04%3!;&)*)6;'2(A0%3!4%3!D)*&'()*3!4%!&)9'!-)3'/.!/*';2(%02%3?!Y=)(2!'/<.%/0!%*!

/**%1%!mB!-?!mlZ?!

!

5%!R?F?S?,?!D)02*('!/033(!0*!&/42%!-)02!%3'(6%2!a!

- .%3! &)9'3! D(*/*&(%23! *%'3! &2;;3! -/2! .8)<.(:/'()*! 4%! D)02*(2! &%2'/(*3!

3%2=(&%3!:2/'0('%6%*'!)0!C!-2(1!2;40('3B!Y=)(2!'/<.%/0!%*!/**%1%ZB!

- .%3! &)9'3! D(*/*&(%23! *%'3! &2;;3! -/2! .8)<.(:/'()*! 4%! D)02*(2! 0*! &%2'/(*!

*(=%/0! 4%! A0/.(';! 4%! 3%2=(&%B! '%.! A0%! ./! 4(3'2(<0'()*! .%! 3/6%4(B! /0W4%3303! 40!

*(=%/0!)-'(6/.!302!.%!-./*!&)66%2&(/.B!Y=)(2!'/<.%/0!%*!/**%1%ZB!

- ./!-%2'%!*%''%! (*40('%!-/2! .%3!:0(&G%'3!*)*!2%*'/<.%3!Y=)(2! '/<.%/0!%*!

/**%1%Z?!

5%3! '/2(D3! 3-;&(/01! -)02! ./! -2%33%! %'! .%3! .(=2%3! 3)*'! %1(:;3! -/2! .%3!

)<.(:/'()*3! 4%! 3%2=(&%! 0*(=%23%.! 4%3! *%0D3! r'/'3?! 5/! -%2'%! %*! 2%=%*0! A0%!

30<(33%*'! .%3! )-;2/'%023! -)3'/01! 4)('! n'2%! &)6-%*3;%! -/2! .%3! ;4('%023! %'! .%3!

:)0=%2*%6%*'3B!6/(3!&%2'/(*3!)-;2/'%023!/DD(26%*'!A0%!.%3!&)6-%*3/'()*3!3)*'!

'2)-!D/(<.%3!%'!A08(.3!30<(33%*'!0*%!-%2'%!2;3(40%..%?!
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! K#i!

5%! 6)47.%! %3'(6%! ./! &G/2:%! *%''%! 30--)2';%! -/2! .8)-;2/'%02! 40! D/('! 4%!

.8)<.(:/'()*! A08(.! 30<('! %'! A0(! &)*3(3'%! C! /&&)24%2! 4%3! -2(1! 2;40('3! )0! *0.3! C!

&%2'/(*3!'E-%3!4%!&)022(%2?!@)02!&%3!&/.&0.3!)*!/!<%3)(*!4%3!4)**;%3!30(=/*'%3!a!

- 4%3&2(-'()*!4%!&G/A0%!'E-%!4%!&)022(%2!&)*&%2*;B!

- =).06%!/**0/.(3;!4%!&%3!D.01B!

- -2(1!6)E%*!/--.(A0;!C!&%3!&)022(%23B!!

- -2(1!6)E%*!A0(!.%02!3%2/('!/--.(A0;!3/*3!.8)<.(:/'()*B!!

- %3'(6/'()*!4%!.8;./3'(&(';W-2(1!40!=).06%!4%!&%3!&)022(%23B!

- %3'(6/'()*! 4%! .8;&)*)6(%! 4%! &)9'! 0*('/(2%! 2;/.(3;%! 38(.! E! /=/('! 0*%!

</(33%!40!=).06%!4%!&%!'E-%!4%!&)022(%2?!

R;/*6)(*3B! &%3!4)**;%3!*8;'/*'!-/3!4(3-)*(<.%3B! .%3!%3'(6/'()*3! D(*/.%3!

4%!.8;'04%!3)*'!</3;%3!302!.%3!%3'(6/'()*3!4%3!)-;2/'%023?!

!

s0/*4! .8)-;2/'%02!-)3'/.! %3'! )<.(:;!4%! D)02*(2!0*!*(=%/0!4%!A0/.(';!4%!

3%2=(&%! 30-;2(%02! C! &%.0(! A0%! D)02*(2/('! 0*! )-;2/'%02! 4/*3! 0*! %*=(2)**%6%*'!

&)*&022%*'(%.!3/*3!)<.(:/'()*B!(.!4%=(%*'!*;&%33/(2%!48%3'(6%2!.%!&)9'!/44('()**%.!

4%! &%3! )<.(:/'()*3! %'! 48%*! 3)03'2/(2%! .%3! 2%=%*03! A0(! %*! 4;&)0.%*'! 4/*3! 0*%!

.):(A0%!4%! &)9'! *%'?! 5%! &/3! .%! -.03! D2;A0%*'! %3'! &%.0(! 4%! .8)<.(:/'()*!48/3302%2!

0*%! 4(3'2(<0'()*! p! N)023! 302! g! YG/<('0%..%6%*'! 40! .0*4(! /0! 3/6%4(Z?! U/*3! 0*!

-2%6(%2!'%6-3B!(.!D/0'!4;'%26(*%2!3(!.%!3%2=(&%!40!3/6%4(!2%.7=%!4%3!)<.(:/'()*3!

D)26%..%3!)0!(*D)26%..%3!)0!38(.!%3'!D)02*(!-)02!4%3!2/(3)*3!&)66%2&(/.%3?!Mn6%!

38(.! 2%.7=%! 4%3! )<.(:/'()*3! 4%! 3%2=(&%! 0*(=%23%.B! (.! D/0'! %*30('%! 4;'%26(*%2! 38(.!

3%2/('! D)02*(! -)02! 4%3! 2/(3)*3! &)66%2&(/.%3! 3(! .8)<.(:/'()*! 4(3-/2/(33/('?! j*!

*8%3'(6%2/! 3)*!&)9'!A0%!38(.!*8%3'!-/3! Y%'!*%! 3%2/(!-/3Z! D)02*(!-)02!4%3! 2/(3)*3!

&)66%2&(/.%3?! 5/! -2%6(72%! ;'/-%! %3'! 48%3'(6%2! .%3! &)9'3! /44('()**%.3! 4%! ./!

D)02*('02%! 4%! &%! 3%2=(&%?! 5/! -.0-/2'! 4%! &%3! &)9'3! 3)*'! 4%3! &)9'3! 4%! 6/(*!

48\0=2%B!-0(3A0%!.%!2;3%/0!-GE3(A0%!%1(3'%!-)02! ./! D)02*('02%!40!3%2=(&%! .%3!P!

/0'2%3! N)023! 4%! ./! 3%6/(*%B! %'! A08(.! %3'! .%! 6n6%?! V.! D/0'! %*30('%! %3'(6%2! .%3!

2%=%*03!A0(!3%2/(%*'!-%2403!3(!&%!3%2=(&%!;'/('!30--2(6;?!!

!

!

!
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! K#f!

5/!4(3'2(<0'()*!.%!3/6%4(!D/('!-/2'(%!40!3%2=(&%!0*(=%23%.!4/*3!*%0D!r'/'3!

6%6<2%3?! R;/*6)(*3B! 4/*3! &%2'/(*3! -/E3B! .%3! )-;2/'%023! -)3'/01! 3%2/(%*'!

303&%-'(<.%3!48/3302%2!=).)*'/(2%6%*'!./!4(3'2(<0'()*!40!3/6%4(!-/2&%!A0%!.%023!

&)*&022%*'3! 4/*3! ./! 4(3'2(<0'()*! 4%3! &).(3! %'! 4%3! %1-2%33! .%! D)*'! /033(?! H%''%!

)<.(:/'()*!*8%3'!0*%!&G/2:%!-)02!.8)-;2/'%02!A0%!4/*3!.%!&/3!)t!%..%!D%2/('!-/2'(%!

4%3! )<.(:/'()*3! 4%! 3%2=(&%! 0*(=%23%.! %'! A0%! .%3! &)*&022%*'3! *%! .8/3302%*'! -/3?!

,=%&! &%! &2('72%B! %..%! *8%3'! 0*%! &G/2:%! A08%*! ,..%6/:*%?! $02! ./! </3%! 4%3!

(*D)26/'()*3! D)02*(%3! -/2! .%3! /0'2%3! )-;2/'%023B! %..%! -)022/('! %*! n'2%! 0*%! %*!

k%.:(A0%B!%*!^2/*&%B!%*!V'/.(%!%'!/0!501%6<)02:!6/(3!&%./!2%3'%!C!-2)0=%2?!

!

H%2'/(*3! r'/'3! 6%6<2%3! )*'! -)02! )<.(:/'()*! D)26%..%! 4%! 6/(*'%*(2! 0*!

&%2'/(*!2;3%/0!4%!:0(&G%'3?!U/*3!&%2'/(*3!&/3B!./!4%*3(';!4%!&%!2;3%/0!D/('!.8)<N%'!

4%!'%1'%3!2;:.%6%*'/(2%3!)0!.;:(3./'(D3?!V*'0('(=%6%*'B!(.!3%6<.%!A0%!.%3!:0(&G%'3!
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F*!-2/'(A0%B!.%3!:0(&G%'3!4%!-)3'%!3)*'!%*!&)*&022%*&%!/=%&!.%3!</*A0%3!

Y.%!*)6<2%!48)-;2/'()*!302!.%A0%.!-)2'%!&%''%!&)*&022%*&%!=/2(%!3%.)*!.%3!-/E3ZB!

6/(3! (.3! D)02*(33%*'! /033(!0*!:2/*4!*)6<2%!48/0'2%3! 3%2=(&%3!-)02! .%3A0%.3! (.3!

)*'! 0*! 6)*)-).%! 7&) @".$/! Y-/(%6%*'! 4%3! /..)&/'()*3uZi?! $(! .8r'/'! (*4%6*(3%!

&)22%&'%6%*'! .8)-;2/'%02! -)02! &%3! 3%2=(&%3B! %'! 3(! .%3! &)9'3! 4%3! D)*&'()*3!

-02%6%*'!-)3'/.%3!40!:0(&G%'!3)*'!&)0=%2'3!-/2! .%3! 2%=%*03! '(2;3!4%3! .%''2%3!%'!

4%3!-/A0%'3!o! /.)23! .%! 2;3%/0!4%! :0(&G%'! *8/!-/3!4%! &)9'! *%'! A0(! &)*3'('0%!0*%!

&G/2:%!-)02!.8)-;2/'%02?!U%!-.03B!-0(3A0%!.%3!3%2=(&%3!_!)DD(&(%.3!`!3)*'!2;3%2=;3!
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-2)<.76%3!48/3E6;'2(%3!48(*D)26/'()*!%*!*%!</3/*'!-/3!.8(*';:2/.(';!4%3!&/.&0.3!

302!4%3!4)**;%3!D)02*(%3!-/2!.%3!)-;2/'%023!%01W6n6%3?!

!

H)*&.03()*!4%!./!3%&'()*!a!

!

H%''%! 3%&'()*!*)03! /!-%26(3!480*%!-/2'! 48%1-)3%2! ./!6;'G)4%!4%! &/.&0.!

4%3!&)9'3!4%3!)<.(:/'()*3!4%!3%2=(&%!0*(=%23%.!&G)(3(%!-/2!.%!2;:0./'%02!D2/*>/(3!

%'!3%3!2;30.'/'3!&G(DD2;3B!%'!48/0'2%!-/2'B!4%!D/(2%!/--/2/e'2%!3%3!D/(<.%33%3?!R)03!

/=)*3! /.)23! '%*';! 4%3! 6%''2%! %*! %1%2:0%! .%3! -)33(<(.(';3! 48/--.(&/'()*! 4%! ./!

6;'G)4%! 4%3! ';.;&)660*(&/'()*3! /01! )<.(:/'()*3! 4%! 3%2=(&%! 0*(=%23%.!

;.%&'2(A0%! D2/*>/(3%3?! 5%! -2(*&(-/.! ;&0%(.! /0A0%.! )*! 3%! G%02'%! /.)23! Y(?%! .%!

6/*A0%! 48(*D)26/'()*3Z! /E/*'! 4;NC! ;';! &)*')02*;! 4/*3! .%! 3%&'%02! 4%3!

';.;&)660*(&/'()*3B!&%!'%3'!*)03!-/2/e'!-2)</*'?!

5%! -2(*&(-/.! 2%-2)&G%! D/('! C! &%''%! 6;'G)4).):(%B! 4)*'! *)03! /=)*3!

3)0.(:*;!.%3!/=/*'/:%3B!%3'!A08%..%!%3'!%33%*'(%..%6%*'!&)6-'/<.%B!A0/*'('/'(=(3'%?!

F..%! *%! -2%*4! %*! &)6-'%B! *(! .8(*D.0%*&%! 4%! ./! .(<;2/.(3/'()*! 302! .8)-;2/'%02! 4%!

3%2=(&%! 0*(=%23%.B! *(! .%3! =/2(/'()*3! 40! <(%*Wn'2%! :.)</.! A08%*'2/e*%! .%! 3%2=(&%!

0*(=%23%.?!U/*3!./!3%&'()*!30(=/*'%B!*)03!/..)*3!%1-)3%2!48/0'2%3!6;'G)4).):(%3!

4%!&/.&0.!4%3!&)9'3?!R)03!.%3!/=)*3!A0/.(D(;%3!_!48/.'%2*/'(=%3!`!4/*3!./!6%302%!

)t! %..%3! 4(DD72%*'! 4%3! /--2)&G%3! -02%6%*'! &)6-'/<.%3! A0(! )*'! ;';!

6/N)2('/(2%6%*'!/4)-';%3!-/2!.%3!2;:0./'%023!*/'()*/01?!
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!

78*9:&(!0&!'&((&!3&'()*+!&3(!0&!;5.3&+(&5!0&3!<.(/*0*1*2)&3!0&!'41'=1!0=!

'*>(! 0&3! *91)24()*+3! 0&! 3&56)'&! =+)6&53&1! ?=)! *+(! .(.! '*+@=&3! &+! 5.4'()*+! 4=A!

<.(/*0&3!;5.3&+(.&3!:=3?=8)')B!%*)(!;45'&!?=8&11&3!.(4)&+(!'*+3)0.5.&3!'*<<&!+&!

5.;*+04+(! ;43! 4=A! 5.&11&3! ?=&3()*+3! ;*3.&3! ;45! 1&3! *91)24()*+3! 0&! 3&56)'&!

=+)6&53&1! 4=A! *;.54(&=53B! %*)(! ;45'&! ?=8)1! 3842)334)(! 0849*50&5! 1&! ;5*91C<&!0=!

'*>(! 0=! 3&56)'&! =+)6&53&1! 3*=3! =+! 4=(5&! 4+21&! ?=&! '&1=)! 0&3! '*>(3! )<;*3.3! D!

18*;.54(&=5B!

E*=5! '/4'=+&F! +*=3! &+! &A;*3&5*+3! 1&3! ;5)+');&3! &(! 1&3! .641=4()*+3!

?=8&11&3! *+(! ;&5<)3&3F! ?=4+0! '8&3(! 1&! '43B! E=)3! +*=3! (&+(&5*+3! 0&! (&3(&5! 1&=5!

=+)6&5341)(.F! 4=! 3&+3! *G! +*=3! 46*+3! &<;1*H.! '&! (&5<&! 04+3! 14! 3&'()*+!

;5.'.0&+(&F! '8&3(! D! 0)5&! 1&=5! '4;4')(.! D! 38404;(&5! D! (*=(&3! 1&3! )+0=3(5)&3! 0&!

5.3&4=B!I*=3!<&((5*+3! .241&<&+(! &+! .6)0&+'&! 1&3! ;5*25C3! ?=8&11&3! ;&5<&((&+(!

4)+3)!?=&!1&=53!J4)91&33&3B!

!

!
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!

74! <.(/*0&! <)3&! 4=! ;*)+(! ;45! P*05)2=&QF! %<)(/! &(! %(*5&5! R"$$$SF!

P*9)+3*+!&(!P*05)2=&Q!R#NNNSF!&(!P*05)2=&Q!&(!%(*5&5!R#NNNS!&3(!=+&!41(&5+4()6&!D!

18=()1)34()*+!0&3!'*>(3!+&(3!.6)(491&3!04+3!1&!'41'=1!0&3!'*>(3!0&3!*91)24()*+3!0&!

3&56)'&! =+)6&53&1B! 7&3! 4=(&=53! ;5*;*3&+(! =+&! 4;;5*'/&! 0)JJ.5&+(&F! '5)()?=&+(!

'&11&! 943.&! 3=5! 1&3! '*>(3! +&(3! .6)(491&3! &(! J*=5+)33&+(! 0&3! &3()<4()*+3! ;*=5! 1&!

P*H4=<&TU+)! &(!;*=5! 1&3!L(4(3TU+)3! 3&1*+!0)JJ.5&+(3! 3'.+45))!0&! 1)9.541)34()*+B!

I*=3!6&55*+3!0*+'!0849*50!18)0.&!0&!943&!&(!3&3!4;;1)'4()*+3F!;=)3!1&3!464+'.&3!

5.'&+(&3! 0&! '&((&! <.(/*0*1*2)&! &(! &+J)+! +*=3! (&+(&5*+3! 0&! 6*)5! 3)! '&((&!
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!

!
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78*9:&'()J!&3(!08455)6&5!D!;5*0=)5&!=+&!<&3=5&!'*<;1C(&!0&! 18)<;4'(!0&3!

*91)24()*+3!0&!3&56)'&!=+)6&53&1!3=5!14!;&5J*5<4+'&!J)+4+')C5&!0=!J*=5+)33&=5!0=!

3&56)'&! =+)6&53&1! M90%8&#7"5) -&#8%.&) !#/8%4&#) /:) 9-!OB! X&((&! <&3=5&! 0*)(! +*+!

3&=1&<&+(!;5&+05&!&+!'*<;(&!18.(&+0=&!0&3!'*>(3!.6)(491&3!<4)3!4=33)!18.(&+0=&!

0&3!;*1)()?=&3!3(5='(=5&11&3!4;;1)?=.&3!4=!3&'(&=5!&(!14!3(5='(=5&!0&!14!5.2=14()*+!

<)3&! &+! ;14'&! ;*=5! ;&5<&((5&! D! 189-!! 0&! 3&! J)+4+'&5! &+! )+(&5+&B! V=! 1)&=! 0&!

38)+(.5&33&5!4=!<*+(4+(!95=(!D!3=96&+()*++&5F! M'*<<&!04+3! 184;;5*'/&!;45! 1&3!

'*>(3!+&(3!.6)(491&3OF!184;;5*'/&!LE!3&!;&+'/&!3=5!14!'4;4')(.!0&!18*;.54(&=5!0&!

3&56)'&!=+)6&53&1!D!2.+.5&5! 14!3=96&+()*+!D!;45()5!0&!3*=5'&3! )+(&5+&3!3&1*+!=+!

'&5(4)+!+*<95&!0&!3'.+45))!0&!1)9.541)34()*+B!%&1*+!P*05)2=&Q!&$)"5(!R"$$$F!;B!#NNSF!

Y;+&)./7$)/<)$+&)9-=)%7)>&"7:#&4)?@)$+&)7:>)/<)$+&)5/77&7)/<)#&8&0:&)$/)$+&)%0.:>?&0$)

/0)&".+)#/:$&7)A+&#&) &0$#@)/..:#7) 5&77) $+&) %>,".$)/0) $+&) %0.:>?&0$B7) ./7$7()C7)7:.+D)

$+%7)>&"7:#&)/<)$+&)./7$)/<)9-=)&>,+"7%E&7)$+&)0&&4)$/)</.:7)/0)$+&)<%0"0.%"5)%>,".$)/0)

$+&)!!=)/<)&<<&$.7)/0)#/:$&7)A+%.+)"#&),#/<%$"?5&)$/)&0$#"0$7)FGH(Z!!

V=!6=!0=!+*<95&!08*;()*+3!0&! 1)9.541)34()*+!&(!0&!5.2=14()*+!;*33)91&3F!

*+! +8*9()&+(! ;43! =+&! &3()<4()*+! =+)?=&! 0=! '*>(! 0&3! *91)24()*+3! 0&! 3&56)'&!

=+)6&53&1! 0.'*++&'(.&3! 0=! '*+(&A(&! )+3()(=()*++&1F! <4)3! =+! .6&+(4)1!

08&3()<4()*+3! 5&J1.(4+(! 1&3! 0)JJ.5&+(3! 3'.+45))B! X*<<&! '43! 0&! 943&F! *+! =()1)3&!

'&1=)! 04+3! 1&?=&1! 18*;.54(&=5! 0&! 3&56)'&! =+)6&53&1! '*+()+=&! 08[(5&! *91)2.! 0&!

<4)+(&+)5! =+! (45)J! =+)J*5<&B! 784;;1)'4()*+! ;54()?=&! 0&! 14! <.(/*0&! 3&! J4)(! &+!

;1=3)&=53!.(4;&3B!!

!

V=! 0.;45(F! 18&+3&<91&! 0=! 5.3&4=! ;*3(41! &3(! 3.;45.! &+! J1=A! '*<;1&(3!

M'*<<&! 04+3! 184;;5*'/&! ;45! 1&3! '*>(3! +&(3! .6)(491&3OB! E*=5! =+! 3'.+45)*! 0&!

1)9.541)34()*+! 0*++.F! )1! J4=(! )0&+()J)&5! 1&3! '*>(3! <452)+4=A! 0&! 18&+(54+(! ;*=5!
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!
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%8)1! +8H! 4! ;43! 0&! '*+'=55&+(3! *;.54+(3! 3=5! 0&3! J1=A! 3)<)14)5&3! *=! 3)! 1&3!

0*++.&3!0&!'*>(!0&3! '*+'=55&+(3!+&!;&=6&+(!;43![(5&!*9(&+=&3F!=+&!4;;5*'/&!

54)3*++491&! &3(!0&!0.5)6&5!0&3! &3()<4()*+3!0&3! '*>(3!<452)+4=A!0&! 18&+(54+(! D!

;45()5!0&3!'*>(3!0&!18*;.54(&=5!0&!3&56)'&!=+)6&53&1!R\5401&H!&(!X*16)+F!#NNNSB!7&!

5.3&4=! 0&! 18*;.54(&=5! 0&! 3&56)'&! =+)6&53&1! &3(! '*+3)0.5.! '*<<&! '&1=)! 08=+!

*;.54(&=5! &JJ)'4'&! *JJ54+(! 1&! 3&56)'&! =+)6&53&1! 46&'! 0&3! ;5)A! =+)J*5<&3! &(!

+*5<41)3.3!D!=+!+)6&4=!'*<;4()91&!46&'!=+!;5*J)(!21*941!+*5<41B!7&3!J1=A!;*=5!

1&3?=&13! 1&3! '*>(3! 0&! 18&+(54+(! 3*+(! ;1=3! 943! ?=&! '&! ;5)A! =+)J*5<&! 3*+(! 41*53!

3=3'&;()91&3!08[(5&!'*+'=55&+'.3B!

78.(4;&! 3=)64+(&! &3(! 08&3()<&5! 14! ;&5(&! +&((&! 0&! (54J)'! 3=5! '&3! J1=A! ?=&!

18*;.54(&=5! 0&! 3&56)'&! =+)6&53&1! 64! 3=9)5! 3&1*+! 1&! 3'.+45)*! '/*)3)F! 4)+3)! ?=&!

18)<;4'(!3=5!1&3!5&6&+=3!&(!1&3!'*>(3!?=)!H!&3(!433*').B!7&!'*>(!+&(!J)+4+')&5!0&3!

*91)24()*+3!0&!3&56)'&!=+)6&53&1!&3(!41*53!'41'=1.!'*<<&!1&!'*>(!J)+4+')&5!21*941!

)<;*3.!D!18*;.54(&=5!0=!3&56)'&!=+)6&53&1!5.3=1(4+(!0&!14!;&5(&!0&!5&6&+=!M<*)+3!

1&3! .'*+*<)&3! 0&! '*>(O! 0=&! 4=! (54J)'! ;&50=! D! '4=3&! 0&! 14! '*+'=55&+'&! &(! 0&!

18*91)24()*+! 0&!<4)+()&+! 0=! (45)J! =+)J*5<&! 3=5! 1&3! J1=A! '*+'=55&+'.3B! E&+04+(!

?=&!1&3!J1=A!+*+!'*+'=55&+'.3F!'8&3(!D!0)5&!&+!2.+.541!+*+!5&+(491&3F!'*+()+=&+(!

08[(5&!J*=5+)3!4=!(45)J!=+)J*5<&B!E*=5!1&!'43!1&!;1=3!3)<;1&F!34+3!5.;*+3&!0&!;5)A!

;*33)91&! 0&! 14! ;45(! 0&! 18U%E! '&((&! .641=4()*+! ;5&+0! 14! J*5<&! 3=)64+(&!

RP*05)2=&Q!4+0!%(*5&5F!#NNNF!;B!#$#S!]!

( ) ( ) ( ) ( )EP i1 mi1 i1 mi2 m m1 m m2USO p q p q c q c q= − − −      ∑ !

E*=5!(*=(!!J1=A!)F!46&'! eiq 0> !

V6&'!]!

;)"!^!!;5)A!+*5<41)3.!&(!=+)J*5<&!3=5!1&!J1=A!)F!

?<)"!^! ! ?=4+()(.!0&<4+0.&!D! 18U%E! 3=5! 1&! J1=A! )! 464+(! 18&+(5.&F! 4=A!;5)A!

+*5<41)3.3!&(!=+)J).3B!

?<)#!^!?=4+()(.!0&<4+0.&!D!18U%E!3=5!1&!J1=A!)!4;5C3!18&+(5.&B!

'<!MBO!^!J*+'()*+!0&!'*>(!0&!18U%E!'*<<&!*;.54(&=5!&JJ)'4'&B!

?<"!&(!?<#!^!6&'(&=53!0&!0&<4+0&!0&!;5*0=)(3!0&!18U%E!3=5!1&3!J1=A!464+(!

&(!4;5C3!18&+(5.&B!

?&)!^!?=4+()(.!0&<4+0.&!4=A!&+(54+(3!3=5!1&!J1=A!)!4;5C3!18&+(5.&B!
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%)!*+!3&!'*+(&+(&!0&3!&3()<4()*+3!943.&3!3=5! 1&3!'*>(3!+&(3!.6)(491&3F! 1&3!

0.')0&=53! ;&=6&+(! [(5&! )+0=)(3! &+! &55&=5B! W1! ;&=(! 1&=5! 4;;454a(5&! ?=8=+&!

&3()<4()*+! 0&3! '*>(3! 0&3! *91)24()*+3! 0&! 3&56)'&! =+)6&53&1! 6)4! 1&3! '*>(3! +&(3!

.6)(491&3! 5&14()6&<&+(! J4)91&3! )+0)?=&! ?=8=+&! 5.0='()*+! 3)2+)J)'4()6&! 0&3!

3&56)'&3!5.3&56.3!&3(!;*33)91&!34+3!<&((5&!&+!04+2&5!14!'4;4')(.!0&!18*;.54(&=5!0&!

3&56)'&!=+)6&53&1!D!5&<;1)5!3&3!4=(5&3!*91)24()*+3B!784;;5*'/&!LEF!4=!'*+(54)5&F!

?=)!;5&+0!&+!'*<;(&!14!;&5(&!04+3!14!'*+(5)9=()*+!4=A!'*>(3!J)A&3!&(!18)<;4'(!3=5!

14!3(5='(=5&!0&3!'*>(3!0&!18*;.54(&=5!0&!3&56)'&!=+)6&53&1!0=!'/4+2&<&+(!04+3!1&!

6*1=<&! &(! 14! '*<;*3)()*+! 0=! (54J)'! 0=! J4)(! 0&! 18&+(5.&F! J*=5+)(! =+&! 943&! ;1=3!

3*1)0&!;*=5!18&3()<4()*+!0.')3)*++&11&B!

b+!;&=(!5&;5*'/&5!D!184;;5*'/&!LE!1&!J4)(!?=&!18&3()<4()*+!3)<=1(4+.&!0&!

0&=A! J4'(&=53! M1&3! '*>(3! .6)(491&3! &(! 18)<;4'(! 3=5! 14! '4;4')(.!0&! 18*;.54(&=5!0&!

3&56)'&! =+)6&53&1! D! '*=65)5! 3&3! '*>(3! J)A&3OF! '5.&! =+&! '*+J=3)*+! 3=5! '&! ?=8&3(!

5.&11&<&+(!1&!'*>(!0=!3&56)'&!=+)6&53&1B!!

74!5.;*+3&!0&3!4=(&=53!RP*05)2=&QF!%(*5&5F!#NNNF!;B!#$`S!&3(!?=&!'&3!0&=A!
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,#"$%."5),:#,/7&7)%07&,"#"?5&) <#/>)$+&)#&K:%#&>&0$)$/),#/8%4&)"):0%8&#7"5)7&#8%.&D)"04)

%04&&4D) %0) 7/>&)./:0$#%&7) ./>>%$>&0$) $/) $+%7)",,&"#7) $/)+"8&)?&./>&)7$#/06&#) #"$+&#)

$+"0)A&"M&#!d!!
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0=! f*=6&5+&<&+(! 95)(4++)?=&! 3=5! 14! 5.J*5<&! ;*3(41&"B! U+&! '*+3.?=&+'&! 0&!
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7&3!4=(&=53!5&;5*'/&+(!4=A!&3()<4()*+3!943.&3!3=5!1&3!'*>(3!+&(3!.6)(491&3!

+*+! ;43! 08[(5&! J4=33&3F! <4)3! 0&! +&! ;43! 5.;*+05&! 4=A! ?=&3()*+3! 5.&11&<&+(!

;*3.&3B!7&3!641&=53!?=8&11&3!;5*0=)3&+(!+8*+(!;43!0&!;*5(.&!)+J*5<4()6&!;*=5!1&3!

0.')0&=53B! L(! '&F! ;45'&! ?=8&11&3! +8.'14)5&+(! ?=8=+! 3&=1! .1.<&+(! 0&! 18)<;4'(!

J)+4+')&5!+&(!21*941!?=&!1&!'/4+2&<&+(!64!46*)5!3=5!1&3!J*=5+)33&=53!0&!3&56)'&!

=+)6&53&1B!

!

\B!E5&<)C5&3!4;;1)'4()*+3B!

!

7&3! &3()<4()*+3! 0=! '*>(! 0&3! *91)24()*+3! 0&! 3&56)'&! =+)6&53&1! ;45! 14!

<.(/*0&!LE!6)&++&+(!0&!1845()'1&!0&!P*9)+3*+!&(!P*05)2=&Q!R#NNNSB!7&=5!45()'1&!

0.6&1*;;&!4=33)!1&3!0.(4)13!0&!184;;5*'/&!LE!&(!0*++&!1&!<*0C1&!*;.54()*++&1!&(!

3&3! 4;;1)'4()*+3! D! ;45()5! 0&3! 0*++.&3! 0=! E*3(! bJJ)'&! MEBbBOB! U+&! 0&3!

'*<;*34+(&3!'1.!0=!<*0C1&!&3(!1&!(54)(&<&+(!0&!18&+(5.&!0&3!'*+'=55&+(3!3=5!1&3!

J1=AB!7&!<*0C1&!=()1)3&!0&3!c!J*+'()*+3!0&!3g)('/)+2!d!0*++4+(!=+&!'*=59&!c!&+!

%!dB!W1!=()1)3&!4=33)!0&3!0*++.&3!;5*6&+4+(!08.(=0&3!0&!<45'/.!&(!08.641=4()*+3!

*;.54()*++&11&3B!W1!&A;5)<&!0&3!&JJ&(3!0&3!J4'(&=53!<*+.(4)5&3!&(!+*+!<*+.(4)5&3!

?=)!)+J1=&+'&+(!1&!c!3g)('/)+2!dB!

!

!

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
"!h/)(&!E4;&5!*+!E*3(!bJJ)'&!5&J*5<F!ijWF!"$$$!k!&(!E*3(41!%&56)'&3!\)11F!l*=3&!*J!X*<<*+3F!#NNNB!7&!1)65&!

6&5(!;5.')3&!+*(4<<&+(!?=&!c!(/&!2*6&5+<&+(!9&1)&6&3!(/4(!411!'=3(*<<&53!3/*=10!9&!2=454+(&&0!4!2**0!

1&6&1!*J!;*3(41!3&56)'&3!4+0!)3!'*<<)((&0!(*!4!=+)6&5341!;*3(41!3&56)'&!&(!4!=+)J*5<!(45)JJ!d!



!"#$%&'()*+",%$#&'()))))))))))))))))))))))))))))))))))))))))))))))))-&.$%/0)1()23$+/4/5/6%&7)"5$&#0"$%8&7()

! ",m!

7&! <*0C1&! 4! .(.! =()1)3.! ;*=5! .641=&5! 1&3! 3'.+45))! 0&! 1)9.541)34()*+!

&+6)342.3! 4=33)! 9)&+! ;45! 14! X*<<)33)*+! &=5*;.&++&! &(! ;45! 1&3! 4=(*5)(.3!

95)(4++)?=&3B!!7&!;5&<)&5!3'.+45)*!&3(!14!5.0='()*+!0&3!1)<)(&3!4'(=&11&3!0&!;*)03!

0&3! 3&'(&=53! 5.3&56.3! D! "`N! 2! M4=! 1)&=! 0&! ,`N2O! &+! #NN,B! 7&! 3&'*+0! ;5.6*)(! 14!

5.0='()*+!0&3!1)<)(&3!0&!;*)03!D!`N!2!&(!14!1)9.541)34()*+!(*(41&!0=!;=91);*3(42&B!

!

E*=5! 4;;1)?=&5! 1&! <*0C1&! D! 18.641=4()*+! 0&! '&3! 3'.+45))F! P*9)+3*+! &(!

P*05)2=&Q!=()1)3&+(! 1&3!0*++.&3! J*=5+)&3!;45!--i!D! 14!X*<<)33)*+!04+3!3*+!

.(=0&!0&!"$$$#B!!

7&! ;5&<)&5! 3'.+45)*! 5&6)&+(! D! *=65)5! no! 0=! <45'/.! )+(.5)&=5! 0=!

P*H4=<&TU+)! &(! &+(54a+&! =+&! ;&5(&! 0&! "B`o! 0=! (54J)'! '41'=1.! 3=5! =+&! 943&!

+*5<41)3.&! ;*=5! 1&! EBbB! i4+3! '&! 3'.+45)*F! 1&! '*>(! 0&3! *91)24()*+3! 0&! 3&56)'&!

=+)6&53&1! &3()<.!;45! 18LE!4((&)+(! #`o!0=!;5*J)(!+*5<41)3.B!78)<;*5(4+'&!0&! '&!

'*>(! &3(! 0>! 4=A! '*>(3! J)A&3! .1&6.3! +.'&334)5&3! ;*=5! J*=5+)5! =+! 3&56)'&! ;*3(41!

=+)6&53&1!'8&3(!D!0)5&!;*=5!;*=6*)5!433=5&5!14!'*11&'(&!&(!14!0)3(5)9=()*+!D!'/4?=&!

405&33&!0=!P*H4=<&TU+)!'/4?=&!:*=5B!W1!J4=(!+*(&5!?=&!18.(=0&!;5&+0!&+!'*<;(&!

=+&! <452&! 3=;.5)&=5&! &(! =+&! <452&! )+J.5)&=5&! )<;*5(4+(&3! 4=(*=5! 0=! '43! 0&!

943&!;*=5!(540=)5&!18)+'&5()(=0&!?=4+(!4=A!&JJ&(3!0&!14!1)9.541)34()*+B!

7&!0&=A)C<&!3'.+45)*!5&6)&+(F!;*=5!1&!'43!0&!943&F!D!=+&!;&5(&!0&!"#o!0=!

(54J)'!&(!D!=+!'*>(!0&3!*91)24()*+3!0&!3&56)'&!=+)6&53&1!&3()<.!D!14!?=43)T(*(41)(.!

0=!;5*J)(!+*5<41)3.B!X&!5.3=1(4(!)+0)?=&!?=8=+&!1)9.541)34()*+!0&!'&((&!4<;1&=5!

;*=554)(!(54+3J*5<&5!=+!*;.54(&=5!&JJ)'4'&!&+!=+!*;.54(&=5!0.J)')(4)5&B!

!

i84=(5&3! 4;;1)'4()*+3! 0&! 14!<.(/*0&! LE! *+(! .(.! 5.41)3.&3! 04+3! 084=(5&3!

;4H3B! L+(5&! 4=(5&3! ;45! \5401&H! &(! X*16)+! R#NNNS! ;*=5! 1&3! U%V! &(! ;45!

E5)'&g4(&5/*=3&! X**;&53! Up! R"$$qS! ;*=5! 1&3! E4H3T\43B! X&3! .(=0&3! *+(! &11&3!

4=33)! ;5*0=)(! 0&3! &3()<4()*+3! /4=(&3! 0=! '*>(! 0&3! *91)24()*+3! 0&! 3&56)'&!

=+)6&53&1F! 9)&+! ?=8&11&3! 3*)&+(! 0)JJ)')1&<&+(! '*<;45491&3! D! '&11&3! ?=)!

;5*6)&++&+(!0&3!.(=0&3!943.&3!3=5!1&3!'*>(3!+&(3!.6)(491&3B!!

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
#!--i!c!%(=0)&3!*+!(/&!)<;4'(!*J!1)9&541)Q4()*+!*J!;*3(41!3&'(*5!dF!r)+41!5&;*5(!J*5!L=5*;&4+!X*<<)33)*+!

iBfB!sWWWF!7*+0*+F!J&6!"$$$B!



!"#$%&'()*+",%$#&'()))))))))))))))))))))))))))))))))))))))))))))))))-&.$%/0)1()23$+/4/5/6%&7)"5$&#0"$%8&7()

! ",`!

X&3! 0)JJ)'=1(.3! ;5*6)&++&+(! &33&+()&11&<&+(! 0=! J4)(! ?=&! 1&3! c!+*5<&3!d!

=()1)3.&3!;45!1&3!0&=A!4;;5*'/&3!M0&25.!0&!0.3425.24()*+!0&3!J1=AF!411*'4()*+!0&3!

5&6&+=3F!0)JJ.5&+'&!2.*254;/)?=&3tO!3*+(!0)JJ.5&+(&3B!

!

XB!-*0)J)'4()*+3!&(!464+'.&3!5.'&+(&3B!

!

\5401&H! &(! X*16)+! R#NNNF! ;;B! ,#T,qS! ;5*0=)3&+(! =+! <*0C1&! ;&5<&((4+(!

08.641=&5! 1&! '*>(! c!LE!d! 08=+&! ! *91)24()*+! 0&! 3&56)'&! =+)6&53&1! 04+3! 1&! 5.3&4=!

;*3(41B!!

X*>(!0&!0&33&5(&!08=+&!Q*+&!'*>(&=3&! i !]!
D
i i 1 Mi 2 Ci 3 Mi CiC F a V a V a V V= + + + !

X*>(!0&!0&33&5(&!08=+&!Q*+&!;&=!'*>(&=3&! j !]!

D
j j 1 Mj 2 Cj 3 Mj CjC F b V b V b V V= + + + !

X*>(!c!4<*+(!d!]!

( ) ( )U
1 Mj Mi 2 Cj CiC F d V V d V V= + + + + !

46&'!]!

! MiV !1&!6*1=<&!0&!'*=55)&5!&+!<*+*;*1&!04+3!14!Q*+&!'*>(&=3&B!

! MjV !1&!6*1=<&!0&!'*=55)&5!&+!<*+*;*1&!04+3!14!Q*+&!;&=!'*>(&=3&B!

! CiV !1&!6*1=<&!0&!'*=55)&5!'*+'=55&+'.!04+3!14!Q*+&!'*>(&=3&B!

! CjV !1&!6*1=<&!0&!'*=55)&5!'*+'=55&+'.!04+3!14!Q*+&!;&=!'*>(&=3&B!

! jF !1&!'*>(!J)A&!0&!0&33&5(&!3;.')J)?=&!D!14!Q*+&!'*>(&=3&B!

! iF !1&!'*>(!J)A&!0&!0&33&5(&!3;.')J)?=&!D!14!Q*+&!;&=!'*>(&=3&B!

! F !1&!'*>(!J)A&!'*<<=+!4<*+(B!

!

7&!'*=55)&5!'*+'=55&+'.!+8&3(!;43!3*=<)3!D!=+&!(45)J)'4()*+!=+)J*5<&F!)1!H!

4!0*+'!0&=A!;5)AF!=+!;*=5!'/4?=&!Q*+&!]! CiP !&(! CjP ! B!E45!'*+(5&F! )1!+8H!4!?=8=+!

3&=1!(45)J!;*=5!1&!'*=55)&5!5.3&56.! MP B!!

!



!"#$%&'()*+",%$#&'()))))))))))))))))))))))))))))))))))))))))))))))))-&.$%/0)1()23$+/4/5/6%&7)"5$&#0"$%8&7()

! ",n!

E45! 4)11&=53F! 1&! J*=5+)33&=5! 0=! 3&56)'&! =+)6&53&1! &3(! 3*=<)3! D! =+&!

'*+(54)+(&!0&!9=02&(!.?=)1)95.!]!

( )

( ) ( )

M Mj Mi Cj Cj Ci Ci i 1 Mi 2 Ci 3 Mi Ci

j 1 Mj 2 Cj 3 Mj Cj

1 Mj Mi 2 Cj Ci

P V V P V P V F a V a V a V V

F b V b V b V V

F d V V d V V

+ + + = + + +

+ + + +

+ + + + + !

!

u!;45()5!0&!'&((&!3(5='(=5&!0&!'*>(!\5401&H!&(!X*16)+!R#NNNS!'41'=1&+(!1&3!

'*+(5)9=()*+3! 0&! '/4?=&! ;5*0=)(B! X&3! '*+(5)9=()*+3! 3*+(! 0*++.&3! ;45! 14!

0)JJ.5&+'&! &+(5&! 1&! 5&6&+=! 2.+.5.! ;45! 1&! ;5*0=)(! &(! 1&! '*>(! )+'5.<&+(41! ?=8)1!

2.+C5&B!

E*=5! 1&! '*=55)&5! 3*=3! <*+*;*1&! 14! '*+(5)9=()*+! &3(! 0*++.&! ;45!

18&A;5&33)*+!3=)64+(&!]!

( ) ( )
( ) ( )

M M Mj Mi 1 Mi 3 Mi Ci

1 Mj 3 Mj Cj 1 Mj Mi

P V V a V a V V

b V b V V d V V

λ = + − −

− − − +
!

E*=5! 1&! '*=55)&5! '*+'=55&+'.F! 14! '*+(5)9=()*+! &3(! 0.'*<;*3.&! &+! 0&=AF!

=+&!;*=5!'/4?=&!Q*+&B! !74!'*+(5)9=()*+!;*=5! 14!Q*+&!'*>(&=3&!&3(!0*++.&!;45!

18&A;5&33)*+!3=)64+(&!]!

( )Ci Ci 2 3 Mi 2 CjP a a V d Vλ = − − −   !

74! '*+(5)9=()*+!;*=5! 14! Q*+&!;&=! '*>(&=3&! &3(! 0*++.&!;45! 18&A;5&33)*+!

3=)64+(&!]!

( )Cj Cj 2 3 Mi 2 CjP b b V d Vλ  = − − −  !

!

784;;5*'/&!J0$#@) !#%.%06! '*+3)0C5&! 1&! '*>(! 3=;;*5(.! ;45! 18*;.54(&=5! 0&!

3&56)'&!=+)6&53&1!?=4+0!1&3!3&56)'&3!3*=3!<*+*;*1&!3*+(!5.0=)(3!&(!?=&!18&+(5.&!

0&! '*+'=55&+(3! 3=5! 1&3! Q*+&3! 5&+(491&3! &3(! 4=(*5)3.&B! i4+3! 34! J*5<&! 14! ;1=3!

3)<;1&!'&((&!4;;5*'/&!)<;1)?=&!?=&!1&3!&+(54+(3!5&<;14'&+(! 1&!<*+*;*1&!04+3!

1&3! Q*+&3! ;&=! '*>(&=3&3B! 7&! '*>(! 08=+&! *91)24()*+! 0&! 3&56)'&! =+)6&53&1! 3&1*+!

'&((&!4;;5*'/&!38.'5)(!41*53!'*<<&!3=)(!]!



!"#$%&'()*+",%$#&'()))))))))))))))))))))))))))))))))))))))))))))))))-&.$%/0)1()23$+/4/5/6%&7)"5$&#0"$%8&7()

! ",v!

EP
M Mj Cj Cj j 1 Mj

2 Cj 3 Mj Cj 1 Mj 2 Cj

COUS P V P V F b V
b V b V V d V d V

= + − −

− + − −
!

!

\5401&H! &(! X*16)+! R#NNNF! ;;B! ,`T,nS! .6*?=&+(! &+3=)(&! (5*)3! ?=&3()*+3! D!

;5*;*3!0&!'&!5.3=1(4(B!!

i8=+&! ;45(F! 1&! J*=5+)33&=5! 0&! 3&56)'&! =+)6&53&1! ;&=(! +&! ;&505&! ?=&! 3&3!

;45(3!0&!<45'/.!3=5!1&!;5*0=)(!3*=3!<*+*;*1&!&(!04+3!1&3!Q*+&3!5&+(491&3F!<4)3!

;43!'&11&3!?=8)1!0.()&+(!3=5!1&!;5*0=)(!3*=<)3!D!14!'*+'=55&+'&B!!

i84=(5&!;45(F! 18*;.54(&=5!&+!'/452&!0=!3&56)'&!=+)6&53&1!;&=(!0.(&+)5!=+!

464+(42&!&+!(&5<&3!0&!'*>(3!3=5!1&3!4'()6)(.3!&+!4<*+(!0&!14!0)3(5)9=()*+B!i4+3!

'&! '43F! 1&3! &+(54+(3! +&! 1&! 5&<;14'&5*+(! ?=&! 3=5! 1&! 3&2<&+(! 0&! 14! 0)3(5)9=()*+B!

V1*53F!1&3!'*>(3!4<*+(!0*)6&+(![(5&!3=;;5)<.3!0=!'*>(!0=!3&56)'&!=+)6&53&1F!&(!

1&3! ;5)A! 0&! 14! 0&33&5(&! &+! Q*+&! ;&=! '*>(&=3&! 0*)6&+(! [(5&! <*0)J).3! ;*=5! +&!

5&J1.(&5!?=&!1&3!'*>(3!4<*+(3!;&5()+&+(3B!

L+J)+F!1&!'*>(!0=!3&56)'&!=+)6&53&1!.(491)!;45!184;;5*'/&!J0$#@)!#%.%06!&3(!

.241F!;*=5!14!0)3(5)9=()*+F!D!14!0)JJ.5&+'&!&+(5&!1&!5&6&+=!2.+.5.!;45!=+!;5*0=)(!

&(! 1&! '*>(! 0&! J*=5+)(=5&! )3*1.&! 0&! '&! ;5*0=)(! 04+3! =+&! Q*+&! '*>(&=3&B! L+!

'*<9)+4+(! 14! '*+(54)+(&! 0&! 9=02&(! .?=)1)95.! D! 18&A;5&33)*+! 0=! '*>(! 0&!

18*91)24()*+! 0&! 3&56)'&! =+)6&53&1F! \5401&H! &(! X*16)+! *9()&++&+(! 18&A;5&33)*+!

3=)64+(&!]!

!
EP

M Mi Ci Ci i 1 Mi 2 Ci

3 Mi Ci 1 Mi 2 Ci

COUS P V P V F a V a V
a V V d V d V F

= + − − −
+ − − +

!

%&1*+!\5401&H!&(!X*16)+!R#NNNS!c!;+%7)&N,#&77%/0)%7)O:7$)$+&)4%<<&#&0.&)?&$A&&0)

$+&) #&8&0:&) &"#0&4) /0)>"%5) 4&5%8&#&4) /0) +%6+) ./7$) #/:$&7) "04) $+&) 7"$04L"5/0&) ./7$) /<)

+"0445%06)$+"$)>"%5)dB!

!

\5401&H! &(! X*16)+! R#NNNS! ;5*;*3&+(! &+3=)(&! =+&! )<;1.<&+(4()*+! 0&!

184;;5*'/&!L+(5H!E5)')+2!0&!'41'=1!0=!'*>(!08=+&!*91)24()*+!0&!3&56)'&!=+)6&53&1!

04+3! 1&! 3&'(&=5! ;*3(41B! W13! '*+3)0C5&+(! (5*)3! 645)491&3! '1.! ?=)! 6*+(! 0.(&5<)+&5!

18&+(5.&!]!

!



!"#$%&'()*+",%$#&'()))))))))))))))))))))))))))))))))))))))))))))))))-&.$%/0)1()23$+/4/5/6%&7)"5$&#0"$%8&7()

! ",q!

iR !&3(!1&!5&6&+=!2.+.5.!;45!14!5*=(&! i F!

miC !&3(!1&!'*>(!)+'5.<&+(41&!0&!14!5*=(&! i F!

eiC !&3(!1&!'*>(!0&!18&+(54+(!;*=5!3&56)5!'&((&!5*=(&B!

!

7&3! 4=(&=53! 0.J)+)33&+(! &+3=)(&! 1&3! 5&14()*+3! &+(5&! iR F! miC ! &(! eiC B! i4+3!

'/4?=&! '43F! )13! 0.(&5<)+&+(! 38)1! H! 4! *=!+*+!&+(5.&! &(! D! ?=&11&3! '*+0)()*+3B! 7&3!

5.3=1(4(3!0&!'&((&!.641=4()*+!3*+(!5.3=<.3!04+3!1&!(491&4=!3=)64+(!]!

!

! X*+0)()*+3!'*<;.()()6&3!0&3!5*=(&3!

! mR C> ! mE C= ! mR C< !

L+(5.&!3)! eR C> !m eC C> ! L+(5.&! L+(5.&!

E43! 08&+(5.&! 3)!

eR C< !

m eC C= ! L+(5.&! E43!08&+(5.&! E43!08&+(5.&!

L+(5.&!3)! eR C> !m eC C< !

E43! 08&+(5.&! 3)!

eR C< !

E43!08&+(5.&! E43!08&+(5.&!

!

!

! 7&3! '*>(3! 0&! 18*91)24()*+! 0&! 3&56)'&! =+)6&53&1! 3*+(! '41'=1.3! 084;5C3! 14!

J*5<=1&!3=)64+(&F!)33=&!0&!P*05)2=&Q!&$)"5BR"$$$SB!

( ) ( ) ( ) ( )( )n
EP

mi mi m m
i 1

ˆˆUSO R R C Q C Q
=

  = − − −   
∑ !

*G!]! n !&3(!1&!+*<95&!0&!(*=5+.&3!*G!)1!H!4!&+(5.&B!

74! +*(4()*+! c!! !d! )0&+()J)&! 1&3! 5&6&+=3! &(! 1&3! '*>(3! 0=!<*+*;*1&! 464+(!

18&+(5.&F!

74! +*(4()*+! c! !d! )0&+()J)&! 1&3! '*>(3! &(! 1&3! 5&6&+=3! 0=! <*+*;*1&! 4;5C3!

18&+(5.&B!

!



!"#$%&'()*+",%$#&'()))))))))))))))))))))))))))))))))))))))))))))))))-&.$%/0)1()23$+/4/5/6%&7)"5$&#0"$%8&7()

! ",$!

7&! (491&4=! &+! 4++&A&! sWWF! ;B! Wss! 5.3=<&! 1&3! &3()<4()*+3! *9(&+=&3! ;45!

\5401&H!&(!X*16)+!R#NNNS!D!;45()5!0&3!0*++.&3!0&!'*>(!0&!18U+)(&0!%(4(&3!E*3(41!

%&56)'&3!MU%E%O!;*=5!"$$`B!

74! ;5&<)C5&! .(4;&! &3(! '&11&! 0&! 18)0&+()J)'4()*+! 08=+! .'/4+()11*+! 0&! J1=A!

5=54=A!MmBnqm!3=5!`m!,v$O!&(!0&!J1=A!=594)+3!M#,"!3=5!",$!NNNO!08U%E%B!

74!0&=A)C<&!.(4;&!&3(!08)0&+()J)&5!1&!'*>(!0&!0)3(5)9=()*+!5.&1!0&!'/4?=&!

.'/4+()11*+B!-4)3F! 1&3!'*>(3!0&!0)3(5)9=()*+!+&!J*5<&+(!?=8=+&!;45()&!0&3!'*>(3!

0&!<4+);=14()*+!0=!'*=55)&5!?=)!&3(!0)3(5)9=.!3=5!=+!J1=A!&(!)1!J4=(!;5&+05&!&+!

'*<;(&!(*=3!1&3!4=(5&3!'*>(3B!!

V6&'! '&(! 4:*=(F! 14! 0)JJ.5&+')4()*+! 0&3! J1=A! 0&6)&+(! ;1=3! 0)JJ)')1&B!

784;;5*'/&! LE! )<;*3&! 18)0&+()J)'4()*+! 0&3! J1=A! ;45()');4+(! 4=! ;5*J)(! 0&!

18*;.54(&=5!&(!?=)!3*+(!0&3!3*=5'&3!;*(&+()&11&3!08&+(5.&B!L+!(/.*5)&!'8&3(!3)<;1&!

<4)3!;43!&+!;54()?=&B!7&!;1=3!3*=6&+(F! 1&3! J1=A!3*+(!425.2.3!&+!;4)5&3!*5)2)+&T

0&3()+4()*+! ?=)! =()1)3&! 14! 24<<&! '*<;1C(&! 0&3! 4'()6)(.3! ;*3(41&3!]! '*11&'(&F! (5)F!

(54+3;*5(F!0)3(5)9=()*+B!

!

78&3()<4()*+!0)5&'(&!0&3!'*>(3!;*=5!0&3!3&56)'&3!*=!0&3! J1=A!0.3425.2.3!

+8&3(! ;43! J4)3491&! ;*=5! =+! *;.54(&=5! 0&33&564+(! 0&3! 0)Q4)+&3! 0&! <)11)*+3! 0&!

;*)+(3! 0&! 0)3(5)9=()*+B! X*<<&! =+! '&5(4)+! +)6&4=! 08425.24()*+! 38)<;*3&F!

\5401&H!&(!X*16)+!&+!;54()?=&+(!0&=AB!!

74!;5&<)C5&!425.24()*+!&3(!4=!+)6&4=!0&3!;5*0=)(3B!W13!'*+3)0C5&+(!?=8=+!

J1=A!0)3(5)9=&!(*=3!1&3!(H;&3!0&!'*=55)&5!0&!18*5)2)+&!D!14!0&3()+4()*+B!!

74! 0&=A)C<&! '*+3)3(&! D! 4JJ)5<&5! =+&! *5)2)+&! J1*=&! ;*=5! '/4?=&!

0&3()+4()*+B! W1! +8&3(! ;43! ;*33)91&! 0&! 5&(5*=6&5! 18*5)2)+&! 0&! '/4?=&! &+6*)!

0)3(5)9=.! 3=5! =+! J1=A! ;45()'=1)&5B! W13! 4JJ)5<&+(F! 0*+'F! ?=&! '/4?=&! &+6*)! &3(! D!

.241&! 0)3(4+'&! 0&3! 0&=A! ;*)+(3B! W13! '*+3(5=)3&+(! 0*+'! 0&3! '*>(3! 3(4+0450)3.3!

;*=5!1&3!'*>(3!0&!'*11&'(&F!0&!(5)!&(!0&!(54+3;*5(!0=!'*=55)&5!0)3(5)9=.!3=5!'/4?=&!

J1=AB!!

X8&3(!1&!'*>(!c!4<*+(!d!08=+!J1=AB!L+!'*<9)+4+(!'&!'*>(!4<*+(!&(!1&3!'*>(3!

0&! 0)3(5)9=()*+! 5.&13F! \5401&H! &(! X*16)+! *9()&++&+(! 1&! '*>(! )+'5.<&+(41! (*(41!

;*=5!1&!J1=AB!

!



!"#$%&'()*+",%$#&'()))))))))))))))))))))))))))))))))))))))))))))))))-&.$%/0)1()23$+/4/5/6%&7)"5$&#0"$%8&7()

! "mN!

i4+3!184;;5*'/&!LEF!'&!'*>(!0*)(![(5&!'*<;45.!4=A!5&6&+=3!2.+.5.3!;45!1&!

6*1=<&!0)3(5)9=.!3=5!1&!J1=AF!!4J)+!0&!0.(&5<)+&5!38)1!H!4!;*33)9)1)(.!0w&+(5.&B!7&!

3H3(C<&!0&!0*++.&3!08U%E%!;&5<&(!08)0&+()J)&5!1&3!6*1=<&3!0&!'/4?=&!(H;&!0&!

'*=55)&5!3=5!=+!J1=A!D!=+!+)6&4=!0.(4)11.B!L+!=()1)34+(!'&3!6*1=<&3!*+!*9()&+(!1&!

5&6&+=!2.+.5.!;45!'/4?=&!J1=AB!!

L+! '*<;454+(! 1&3!0&=A!0*++.&3! 4)+3)! '41'=1.&3! M'*>(3! &(! 5&6&+=3O! ;*=5!

'/4?=&! J1=AF! *+!0.(&5<)+&! 3)! 18&+(5.&! &3(!;*33)91&! &(! *+! .(491)(!=+&!<&3=5&!0=!

'*>(!08&+(5.&!0=!%UB!V64+(!'&!'41'=1F!)1!5&3(&!=+&!?=&3()*+!D!5.3*=05&B!!

7&3!)+J*5<4()*+3!0)3;*+)91&3!+&!;&5<&((&+(!;43!084JJ)5<&5!3=5!?=&13!J1=A!

1&3! &+(5.&3! 6*+(! 3&! ;5*0=)5&B! 7&3! 0*++.&3! 0&! '*>(! 0&3! &+(54+(3! +&! 3*+(! ;43!

0)3;*+)91&3!&(!)1!&3(!)<;*33)91&!0&!346*)5!3=5!?=&13!J1=A!5&+(491&3!;*=5!U%E%!)13!

6*+(! &+(5&5B! b+! 34)(F! +.4+<*)+3F! ?=&! 18&+(5.&! 3&! ;5*0=)54! 3)! 1&3! 5&6&+=3! 3*+(!

3=;.5)&=53! 4=A! '*>(3! 0&! 18&+(54+(B! b+! 34)(! .241&<&+(! ?=4+0! 1&3! 5&6&+=3! 3*+(!

3=;.5)&=53!4=A!'*>(3!0&!18U%E%B!E*=5!;*=6*)5!'41'=1&5!1&3!'*>(3!0&3!*91)24()*+3!

0&! 3&56)'&!=+)6&53&1! 3&1*+! 14!<.(/*0&!0&! 18LEF! )1! J4=(!0*+'! 3=;;*3&5!?=8)1! H! 4!

=+&!5&14()*+!&+(5&!1&3!'*>(3!0&!18&+(54+(!&(!'&=A!08U%E%B!

X&((&! 5&14()*+! &3(! J*+'()*+! 0&3! .6&+(=&11&3! .'*+*<)&3! 08.'/&11&! 0*+(!

9.+.J)')&!U%E%B!%)!&11&3!3*+(!+=11&3F!41*53!1&!'*>(!0&!18&+(54+(!3=5!=+!J1=A!&3(!.241!

D!'&1=)!08U%E%!3=5!1&!<[<&!J1=AB!!

b+! ;&=(! 41*53! '41'=1&5! 1&! '*>(! 0&3! *91)24()*+3! 0&! 3&56)'&! =+)6&53&1!

3)<;1&<&+(!D!;45()5!0&3!J1=A!?=)!3*+(!5&+(491&3!;*=5!U%E%!]!18&+(5.&!3&!;5*0=)54!

3=5! (*=3!'&3! J1=AB!E45! '*+(5&F! 3)! &11&3! 3*+(!;*3)()6&3!41*53! 1&3! '*>(3!0&! 18&+(54+(!

3&5*+(! 3=;.5)&=53! D! '&=A! 08U%E%,B! b+! +&! ;&=(! <&3=5&5! 0&! '*<9)&+F! 0*+'! *+!

4+41H3&!(5*)3!'43!]!'*>(3!3=;.5)&=53!0&!`o!D!'&=A!08U%E%F!0&!"No!&(!0&!#NoB!7&!

'*>(!0&3!b%U!+8&3(!41*53!'41'=1.!?=&!;*=5!1&3!J1=A!;*=5!1&3?=&13!1&3!5&6&+=3!3*+(!

3=;.5)&=53!4=A!'*>(3!08U%E%!x!`o!M5&3;&'()6&<&+(!x!"NoF!x!#NoOB!7&3!641&=53!

645)&+(!0&!mB`!<)11)4503!D!;5&3?=&!"N!<)11)4503!0&!0*11453!3&1*+!18/H;*(/C3&!;5)3&!

3=5!1&3!'*>(3!0&!18&+(54+(B!!

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
,!X&((&! /H;*(/C3&! &3(! (*(41&<&+(! '*+(&3(491&F! 04+3! 14!<&3=5&! *G! *+! ;&=(! 3=;;*3&5! ?=&!<[<&! 46&'! 0&3!

.'*+*<)&3!08.'/&11&F!1&3!)+&JJ)'4')(.3!0&!18*;.54(&=5!/)3(*5)?=&!3*)&+(!(&11&3!?=&!1&3!'*>(3!0&!18&+(54+(!3*)&+(!

)+J.5)&=53!D!'&=A!08U%E%B!



!"#$%&'()*+",%$#&'()))))))))))))))))))))))))))))))))))))))))))))))))-&.$%/0)1()23$+/4/5/6%&7)"5$&#0"$%8&7()

! "m"!

iB!E&=(T*+!3*5()5!18LE!0&!3*+!'*+(&A(&!y!

!

74!?=&3()*+!&3(!0&!346*)5!3)!'&((&!<.(/*0*1*2)&F!'*+@=&!&(!&A;.5)<&+(.&!

;*=5! 18&3()<4()*+! 0&3! '*>(3! )+0=)(3! ;45! 1&3! *91)24()*+3! 0&! 3&56)'&! =+)6&53&1!

;*3(41&3!&3(!*=!+*+!(54+3;*3491&!4=A!4=(5&3!)+0=3(5)&3!0&!5.3&4=B!!X&!?=)!5&6)&+(!

D!3&!0&<4+0&5!38)1!&3(!;*33)91&!08&3()<&5!14!'/452&!?=&!J*+(!;&3&5!1&3!*91)24()*+3!

0&!3&56)'&!=+)6&53&1!3=5!1&3!*;.54(&=53!0&!(.1.'*<<=+)'4()*+3!*=!.1&'(5)?=&3!&+!

0.J)+)334+(! '&3! '*>(3F! '&((&! '/452&F! '*<<&! 14! 3*<<&! 0&3! ;&5(&3! &+! 5&6&+=!

3=9)&3! ;45! 1&! J*=5+)33&=5! 0=! 3&56)'&! =+)6&53&1! 3=5! '/4?=&! J1=A! '*+'=55&+'.F!

<*)+3! 18)<;4'(! 0&! '&((&! '*+'=55&+'&! 3=5! 1&3! '*>(3B! X&14! )<;1)?=&! 0&! ;*=6*)5!

)0&+()J)&5!1&3!J1=A!'*+'=55&+'.3!*=!'*+'=55&+@491&3F!'&!?=)!&3(!;*33)91&B!L+!&JJ&(F!

'&3!J1=A!3*+(!'&=A!?=)!3*+(!5&+(491&3B!b5!1&3!4;;5*'/&3!;5.'.0&+(&3!)<;1)?=&+(!

18)0&+()J)'4()*+! 0&3! J1=A! +*+! 5&+(491&3B! X&=A! ?=)! 3*+(! 5&+(491&3! 3*+(! 0*+'!

)0&+()J).3! 0&! J4)(B! b+! 1&3! ?=41)J)&54! 0*+'! &+! (&5<&3! 0&! Q*+&3! *=! 0&!

'*+3*<<4(&=53! 5&+(491&3! &(! +*+! &+! (&5<&3! 0&! J1=A! '*<<&! 04+3! 1&! '43! 0&3!

3&56)'&3!;*3(4=AF!<4)3!14!0.<45'/&!&3(!14!<[<&B!

W1! &3(! .241&<&+(! (*=(! D! J4)(! ;*33)91&! 08*9(&+)5! 0)JJ.5&+(&3! )+J*5<4()*+3!

3&1*+! 1&! 3'.+45)*! 0&! 1)9.541)34()*+! '/*)3)B! i4+3! 1&! '43! 0&! 18.1&'(5)')(.! '&14! ;&=(!

[(5&!]!<4)+()&+!08=+!(45)J!=+)J*5<&!46&'!=+&!*=6&5(=5&!0=!<45'/.!?=&!18*+!J4)(!

645)&5! M,NoF! nNoF! "NNoOB! 74! <.(/*0*1*2)&! LE! &3(! 0*+'! 4;;1)'491&! 4=A! 4=(5&3!

)+0=3(5)&3! 0&! 5.3&4=F! <4)3! '*<<&! 04+3! 1&! '43! 0&3! 3&56)'&3! ;*3(4=AF! 1&3!

&3()<4()*+3!?=8&11&!J*=5+)54)(!4=54)&+(!=+&!+4(=5&!0)JJ.5&+(&!0&!'&11&3!943.&3!3=5!

1&3! '*>(3! +&(3! .6)(491&3B! X&3! &3()<4()*+3! <&3=5&54)&+(! 18)<;4'(! J)+4+')&5! ;*=5!

18*;.54(&=5!0&!3&56)'&!=+)6&53&1!D! 14! J*)3!0&! 18*=6&5(=5&!D! 14!'*+'=55&+'&!&(!0=!

<4)+()&+(!08=+!(45)J!=+)J*5<&!&+!(4+(!?=8*91)24()*+!0&!3&56)'&!=+)6&53&1B!7&!J4)(!

&3(! ?=&! 3)! 18*+! 0.3)5&! '&((&! &3()<4()*+! ;*=5! ?=8&11&! 3&56&! 0&! 943&! D! =+&!

'*<;&+34()*+!0&3!'*>(3!)+0=)(3!;45!14!J*=5+)(=5&!0&!'&!(45)J!=+)J*5<&F!41*53!&11&!

+&! '*55&3;*+0! ;43! 4=A! 9&3*)+3! &A;5)<.3B! X&! +8&3(! 34+3! 0*=(&! ;*=5! '&14! ?=&!

<4125.! 1&3!;5&33)*+3!0&3!*;.54(&=53! M&+!;45()'=1)&5! 1&!E*3(!bJJ)'&!95)(4++)?=&OF!

'&((&!<.(/*0&!+84!;43!14!J46&=5!0&!14!X*<<)33)*+!L=5*;.&++&!+)!0&3!)+3(4+'&3!

0&!5.2=14()*+B!



!"#$%&'()*+",%$#&'()))))))))))))))))))))))))))))))))))))))))))))))))-&.$%/0)1()23$+/4/5/6%&7)"5$&#0"$%8&7()

! "m#!

!K#!7&!'*+'&;(!0&!'/452&!0&!3&56)'&!=+)6&53&1!!

!

X*/&+! &$) "5(! R#NN#F! ;B! q$S! 0.J)+)33&+(! 1&! '*+'&;(! 0&! '/452&! 0&! 3&56)'&!

=+)6&53&1!M?:#4&0)/<)$+&)9-=O!?=&!3=9)(!=+!*;.54(&=5!;*3(41!'*<<&!Y$+&)%0.#&"7&)

%0) %$7) :0%$) ./7$7) #&7:5$%06) <#/>) .#&">) 7M%>>%06) :04&#) 5%?&#"5%E"$%/0) .":7&4) ?@) $+&)

#&K:%&#&>&0$7)/<):0%</#>),#%.%06)"04)5&8&57)/<)7&#8%.&PB!W13!3&!0)3()+2=&+(!&+!'&14!0&3!

4=(&=53! =()1)34+(! 184;;5*'/&! 0&! '*>(! 0=! 3&56)'&! =+)6&53&1B! E*=5! <&((5&! &+!

.6)0&+'&! 14! '/452&! 0&! 3&56)'&! =+)6&53&1F! X*/&+! &(! 41B! '*<;45&+(! 1&3! 3H3(C<&3!

;*3(4=A!0&!;4H3!0)JJ.5&+(3!]!18W(41)&!&(!1&3!L(4(3TU+)3B!u!;45()5!08=+&!'*<;454)3*+!

3(4()3()?=&F! )13! .641=&+(! 18)<;4'(! 08=+&! ;&5(&! &+! 6*1=<&! 3=5! 1&3! 3H3(C<&3!

;*3(4=AB! 74! '/452&! ?=&! J*+(! ;&3&5! 1&3! *91)24()*+3! 0&! 3&56)'&! =+)6&53&1! 3=5! =+!

*;.54(&=5! ;*3(41! &3(! 5&1).&! D! 3&3! '*>(3! J)A&3B! *&$&#%7) ,"#%?:7F! 1&3! '*>(3! J)A&3!

=+)(4)5&3!3*+(!;1=3!.1&6.3!;*=5!=+!*;.54(&=5!!(54)(4+(!=+!J4)91&!6*1=<&!;45!([(&!

?=&!;*=5!'&1=)!(54)(4+(!=+!J*5(!6*1=<&!;45!([(&B!

%&1*+!X*/&+! &$) "5(! R#NN#SF!74! 3&+3)9)1)(.!0&3! '*>(3!08=+!*;.54(&=5!;*3(41!

4=!6*1=<&!(54)(.!M)B&!1&!54()*!'*>(3!J)A&3!3=5!'*>(3!645)491&3OF!+8&3(!9)&+!3*=6&+(!

;43!0)3;*+)91&B! %*)(! ;45'&! ?=&! 1&3! *;.54(&=53! +&!0)3;*3&+(!;43! &=AT<[<&!0&3!

)+J*5<4()*+3! +.'&334)5&3F! 3*)(! ;45'&! ?=8)13! +8&+! )+J*5<&+(! ;43! 1&3! 5.2=14(&=53B!

X*/&+!&$)"5(!R#NN#S!'*+3(5=)3&+(!0*+'!=+!<*0C1&!;*=5!&3()<&5!14!5&14()*+!&+(5&!1&!

'*>(!=+)(4)5&!<*H&+!&(!1&!6*1=<&!;45!([(&B!X&!<*0C1&!&3(!;454<.(5.!D!;45()5!0&3!

0*++.&3! J*=5+)&3! ;45! 18U%E%! M*+! (5*=6&54! &+! 4++&A&! sW! ;B! seWW! &(! seWWWF! 14!

0.J)+)()*+! J*5<&11&! 0=! <*0C1&! 4)+3)! ?=&! 1&3! 641&=53! =()1)3.&3! ;*=5! '&!

;454<.(542&OB! X*/&+! &$) "5(! =()1)3&+(! 1&=5!<*0C1&! ;*=5! '*<;45&5! 1&3! 3)(=4()*+3!

4<.5)'4)+&!&(!)(41)&++&!3*=3!(5*)3!4+21&3B!

!

!

!

!

!

!



!"#$%&'()*+",%$#&'()))))))))))))))))))))))))))))))))))))))))))))))))-&.$%/0)1()23$+/4/5/6%&7)"5$&#0"$%8&7()

! "m,!

VB!X*<;454)3*+!0&3!3)(=4()*+3!]!

!

"BW<;4'(!5&14()J!0&3!;&5(&3!0&!6*1=<&B!

!

u!;45()5!0&3!0*++.&3! 3(4()3()?=&3F! 1&3! 4=(&=53! .(491)33&+(!?=&! 1*53?=&! 1&!

6*1=<&!;45!([(&!4=2<&+(&F!14!;45(!0=!'*>(!(*(41!)33=&!0=!(54)(&<&+(!0=!'*=55)&5!

384''5*a(!F!41*53!?=&!'&11&!)33=&!0&!14!0)3(5)9=()*+!0.'5*a(B!X&')!&3(!0=!4=!J4)(F!?=&!

1&!'*>(!433*').!4=!(54)(&<&+(!&3(!(*(41&<&+(!645)491&F!41*53!?=&!'&1=)!433*').!D!14!

0)3(5)9=()*+!&3(!&+!254+0&!;45()&!J)A&B!

z=4+0!)1!H!4!=+&!;&5(&!0&!6*1=<&!'*+3.'=()6&!D!18.'5.<42&!&+(54a+.!;45!

1&3!*91)24()*+3!0&!3&56)'&!=+)6&53&1F!41*53!1&3!;&5(&3!+&((&3!0&!5&6&+=3!M5&6&+=3!

<*)+3!'*>(3O!0*)6&+(! [(5&! '*<;&+3.&3! 3=5! 1&!6*1=<&!5&3(4+(!;*=5! 34()3J4)5&! 14!

'*+(54)+(&!08.?=)1)95&!9=02.(4)5&B!74!'/452&!0&!3&56)'&!=+)6&53&1!&3(!41*53!;1=3!

.1&6.&!;*=5!1&3!*;.54(&=53!;*3(4=A!(54)(4+(!=+!J4)91&!6*1=<&!;45!([(&!?=&!;*=5!

'&=A!(54)(4+(!=+!6*1=<&!;45!([(&!.1&6.B!78404;(4()*+!0=!<*0C1&!;*=5!;5&+05&!&+!

'*<;(&!1&3!0)JJ.5&+'&3!&A)3(4+(!&+(5&!18U%E%!&(!E*3(&!W(41)4+&!;&5<&(!4=A!4=(&=53!

08.(491)5! =+&! ;5&<)C5&! '*+'1=3)*+!]! c!$+&) ?:#4&0) /<) :0%8&#7"5) 7&#8%.&) %7) +%6+5$)

4&,&04&0$)/0)8/5:>&),&#).",%$"D)7/),/5%.%&7)7:%$"?5&) </#) 5%?&#"5%E%06)>&4%:>)"04)5"#6&)

,&#) .",%$") 8/5:>&) ,/7$7) "#&) 5%M&5@) 0/$) 7:%$"?5&) </#) 7>"55) ,&#) .",%$") 8/5:>&) ,/7$7(!d!

X*/&+!&$)"5(!R#NN#F!;B!$nSB!

L+!'*<;454+(!1&3!0*++.&3!*9(&+=&3!25{'&!4=!<*0C1&F!X*/&+!&(!41B!R#NN#S!

455)6&+(!D!14!'*+'1=3)*+!?=&!F!;45'&!?=8)1!2C5&!=+!6*1=<&!;45!([(&!9)&+!<*)+05&F!

18*;.54(&=5!;*3(41!)(41)&+!&3(!9&4='*=;!;1=3!3&+3)91&!4=A!;&5(&3!0&!6*1=<&!?=&!

18U%E%B! 74! '/452&! 0&! 3&56)'&! =+)6&53&1! &3(! 0*+'! ;1=3! )<;*5(4+(&! ;*=5! E*3(&!

W(41)4+&!?=&!;*=5!18U%E%B!

!

!

!

!

!



!"#$%&'()*+",%$#&'()))))))))))))))))))))))))))))))))))))))))))))))))-&.$%/0)1()23$+/4/5/6%&7)"5$&#0"$%8&7()

! "mm!

#B!E5*J)(49)1)(.!0=!'*=55)&5!0)3(5)9=.!&(!+*+T0)3(5)9=.B!

!

X*/&+!&$)"5(!R"$$$SF!0.J)+)33&+(!14!;5*J)(49)1)(.!08=+!J1=A!0&!0)3(5)9=()*+!0&!

'*=55)&5! '*<<&! 14! 0)JJ.5&+'&! &+(5&! 1&3! 5&6&+=3! ?=8)1! 2.+C5&! &(! 14! 3*<<&! 0&3!

'*>(3! 4<*+(! ?=)! 1=)! 3*+(! 4((5)9=491&3F! ;1=3! 18&+3&<91&! 0&3! '*>(! 0=! J1=AmB!U+&!

;45()&!0=!'*=55)&5!(54)(.!;45!=+!*;.54(&=5!;*3(41!+8&3(!;43!0)3(5)9=.!4=!3&+3!3(5)'(!

0=!(&5<&B!W1!3842)(!0&!'&1=)!MD!0&3()+4()*+!0&3!&+(5&;5)3&3!1&!;1=3!3*=6&+(O!?=)!&3(!

0)3(5)9=.!&+!9*a(&!;*3(41&!D!18)+(.5)&=5!0&3!2=)'/&(3!;*3(4=AB!X&!'*=55)&5!c!+*+T

0)3(5)9=.!d! ;&=(! +.4+<*)+3! [(5&! '*+3)0.5.! '*<<&! 2.+.54+(! 0&3! ;5*J)(3! 0&!

0)3(5)9=()*+!0&!14!<[<&!<4+)C5&!?=&!1&!'*=55)&5!c!0)3(5)9=.!dB!!

U+!*;.54(&=5!;*3(41!4!0&3! '*>(3! J)A&3!&(!645)491&3! )33=3!D! 14! J*)3!0&! 3*+!

4'()6)(.!0&!(54)(&<&+(!c!4<*+(!d!0=!'*=55)&5!&(!0&!3*+!4'()6)(.!0&!0)3(5)9=()*+!0=!

'*=55)&5B!i4+3!1&!'405&!08=+&!'*+(54)+(&!08.?=)1)95&!9=02.(4)5&F!14!3*<<&!(*(41&!

0&3! ;5*J)(3! 0&! 0)3(5)9=()*+! M0&! (*=3! 1&3! J1=A! 0*+'OF! &(! 0&3! ;5*J)(3! )33=3! 0=!

'*=55)&5!c!+*+T0)3(5)9=.!dF!0*)(![(5&!.241&!4=A!'*>(3!J)A&3!4<*+(B!

X*/&+!&(!41B!R#NN#S!'*<;45&+(!1&3!3)(=4()*+3!)(41)&++&!&(!4<.5)'4)+&!3*=3!

184+21&! 0&! 14! ;5*J)(49)1)(.! 0=! '*=55)&5B! W13! &+! 0.0=)3&+(! ?=&! 1&! '*=55)&5! +*+T

0)3(5)9=.! &3(! +&((&<&+(! ;1=3! ;5*J)(491&! ?=&! 1&! '*=55)&5! 0)3(5)9=.B!i*+'F! .&$&#%7)

,"#%?:3F!;1=3!14!;5*;*5()*+!M04+3!1&!'*=55)&5!(*(41O!0&!'*=55)&5!+*+T0)3(5)9=.!&3(!

.1&6.&F!<*)+3!)1!H!4!0&!5)3?=&!08.'5.<42&B!74!'*+(54)+(&!0&!3&56)'&!=+)6&53&1!&3(!

0*+'!<*)+3!1*=50&!;*=5!1&3!*;.54(&=53!;*3(4=A!(54)(4+(!=+&!;45(!)<;*5(4+(&!0&!

'*=55)&5! +*+T0)3(5)9=.! 04+3! 1&! '*=55)&5! (*(41B! L+! '*<;454+(! 1&3! 0*++.&3! ;*=5!

18U%E%! &(! ;*=5!E*3(&! W(41)4+&!X*/&+! &(! 41BR#NN#S! 455)6&+(! 41*53! D! 14! '*+'1=3)*+!

?=&!18U%E%!(54)(&!#"o!0&!'*=55)&5!+*+!0)3(5)9=.!MJ*5<4+(!nvo!0&3!;5*J)(3O!&(!?=&!

E*3(&!W(41)4+&!(54)(&!"mo!0&!'*=55)&5!+*+!0)3(5)9=.!MJ*5<4+(!m#o!0&3!;5*J)(3OB!W13!

&3()<&+(! 0*+'! ?=&! E*3(&! W(41)4+&! 3=9)(! =+&! '/452&! 0&! 3&56)&! =+)6&53&1! ;1=3!

)<;*5(4+(&!?=&!18U%E%B!

!

!

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
m!X*/&+!&$)"5(! R"$$$SF!YV+!4+41H3)3!*J! (/&!;*(&+()41! J*5!'5&4<!3|)<<)+2!=+&! (/&!=+)(&0!3(4(&3! 5&3)0&+()41!
0&1)6&5H!<45|&(ZF!)+!X5&g!4+0!p1)&+0*5J&5F!J>&#6%06)./>,&$%$%/0)%0),/7$"5)"04)4&5%8&#@)7&#8%.&7F!p1=g&53B!



!"#$%&'()*+",%$#&'()))))))))))))))))))))))))))))))))))))))))))))))))-&.$%/0)1()23$+/4/5/6%&7)"5$&#0"$%8&7()

! "m`!

,BE5*J)(49)1)(.!0&3!J1=A!&(!3&+3)9)1)(.!D!18.'5.<42&!

!

74! '*+(54)+(&! 0&! (45)J)'4()*+! =+)J*5<&! )<;*3.&! ;45! 1&! 3&56)'&! =+)6&53&1!

&3(!2.+.54(5)'&!0&!;*33)9)1)(.!08.'5.<42&B!L+!&JJ&(F! 18&+(54+(!;&=(! '/*)3)5!0&!+&!

0&33&56)!?=&!1&3!J1=A!5&+(491&3F!&+!;54()?=4+(!=+!;5)A!)+J.5)&=5!4=!(45)J!=+)J*5<&B!

X&! +8&3(! 0*+'! ;43! 14! 3=96&+()*+! '5*)3.&! &+! &11&! <[<&! ?=)! '5.&! 18.'5.<42&B!

78.'5.<42&! 6)&+(! 0&! 18*91)24()*+! 084;;1)?=&5! =+&! (45)J)'4()*+! =+)J*5<&! D! 0&3!

J1=A! 0*+(! 14! ;5*J)(49)1)(.! &3(! 0)JJ.5&+(&F! &(! ;43! J*5'&<&+(! 0&! 14! +.'&33)(.! 0&!

;54()?=&5! 0&3! 3=96&+()*+3! '5*)3.&3B! E1=3! )1! H! 4! 0&! 5&6&+=3! ?=)! ?=)((&+(! 1&!

3H3(C<&! 3*=3! 18&JJ&(! 0&! 18.'5.<42&F! ;1=3! 14! '*+(54)+(&! 08.?=)1)95&! 9=02.(4)5&!

;C3&!3=5!1&!5&3(&!0=!'*=55)&5!(54)(.B!i*+'F!;1=3!14!;45(!0&3!5&6&+=3!0&!18*;.54(&=5!

;5*6&+4+(! 0&3! J1=A! 5&+(491&3! &3(! )<;*5(4+(&F! ;1=3! '&1=)T')! 3&54! 3&+3)91&! D!

18.'5.<42&B!i*+'!;1=3!14!'/452&!0&!3&56)'&!=+)6&53&1!3&54!)<;*5(4+(&B!

!

X*/&+! &(! 41BR#NN#S! 0.(&5<)+&+(! ?=&! 1&3! J1=A! 0&! '*=55)&5! 5&+(491&3! 2.5.3!

;45! 18U%E%! 3*+(! ;1=3! +*<95&=A! ?=&! '&=A! 2.5.3! ;45! 14! ;*3(&! )(41)&++&B! i*+'F!

18U%E%!0&654)(!3=9)5!;1=3!0w.'5.<42&!?=&!E*3(&!W(41)4+&B!I.4+<*)+3!'*<<&!1&3!

6*1=<&3!(54)(.3!&(!1&3!5&6&+=3!3*+(!.(5*)(&<&+(!1).3B!L(!?=&!1&3!4=(&=53!*+(!0.:D!

.(491)!?=&!14!E*3(&!)(41)&++&!.(4)(!9&4='*=;!;1=3!3&+3)91&!?=&!18U%E%!4=A!;&5(&3!

0&!6*1=<&F! )13! '*+'1=&+(!?=&!]! c!FGH) $+&) %>,".$) /0)!/7$&) Q$"5%"0&)A/:54) ?&) 6#"$&#)

$+"0D)/0)$+&)9-!-!dB!

!

\B!X5)()?=&3!0&3!4=(5&3!<.(/*0*1*2)&3!

!

X*/&+! &(! 41B! R#NN#SF! '5)()?=&+(! 1&3! 0&=A! ;5)+');41&3! <.(/*0*1*2)&3!

08&3()<4()*+! 0=! 3=5'*>(! &+2&+05.3! ;45! 1&3! *91)24()*+3! 0&! 3&56)'&! =+)6&53&1!]!

18.641=4()*+!;45!1&!I&(!V6*)0&0!X*3(!MIVXO!&(!18.641=4()*+!J0$#@)!#%.%06B!

!

!

!

!



!"#$%&'()*+",%$#&'()))))))))))))))))))))))))))))))))))))))))))))))))-&.$%/0)1()23$+/4/5/6%&7)"5$&#0"$%8&7()

! "mn!

"B!X5)()?=&!0&!14!<.(/*0&!IVXB!

!

78&3()<4()*+!0=!'*>(!0&3!*91)24()*+3!0&!3&56)'&!=+)6&53&1!;45!14!<.(/*0&!

IVX!3&!5.3=<&!D!14!3*<<&!0&3!;&5(&3!3=9)&3!3=5!1&3!J1=A!+*+T5&+(491&3!Ri*993F!

f*14HF! "$$`!k! L1&3&+943(! &$) "5(! "$$`SB! X*/&+! &(! 41B! R#NN#S! &3()<&+(! ?=&! '&((&!

<.(/*0*1*2)&!+8&3(!;43!641491&!;*=5!0&=A!54)3*+3B!

i8=+&!;45(F! &+!=()1)34+(! 14!<.(/*0*1*2)&!IVXF! 14! '/452&! )+0=)(&!;45! 1&!

3&56)'&! =+)6&53&1! 0&654)(! [(5&! ;1=3! )<;*5(4+(&! ;*=5! 18U%E%! ?=&! ;*=5! E*3(&!

W(41)4+&F!*5F!X*/&+!&(!41B!R#NN#SF!0.<*+(5&+(!?=&!'8&3(!18)+6&53&!?=)!&3(!654)B!

i84=(5&!;45(F! )13!&3()<&+(!?=&!14!<&3=5&!IVX!&3(!)<;45J4)(&B!L+!&JJ&(F!3)!

18*+!3=;;*3&!?=&!1&!2*=6&5+&+(!M*=!184=(*5)(.!0&!5.2=14()*+O!0.')0&!084''*50&5!

=+&! 3=96&+()*+! D! 18*;.54(&=5! ;*3(41F! ;*=5! J*=5+)5! 1&! 3&56)'&! =+)6&53&1! 3=5! 1&3!

J1=A!+*+T5&+(491&3B!i4+3!'&!'43!18*;.54(&=5!;*3(41!64!0.242&5!=+!;5*J)(F!1&3!(45)J3!

0=!3&56)'&!3&5*+(!0*+'!5.0=)(3B!X&((&!0)<)+=()*+!0=!;5)AF!0*+'!0&3!5&6&+=3F!64!

2.+.5&5!=+&!;&5(&! &+'*5&!;1=3! )<;*5(4+(&! 3=5! 1&3! J1=A!+*+! 5&+(491&3! F6*)5&! 64!

4''5*a(5&!1&!+*<95&!0&!J1=A!+*+!5&+(491&B!7&!2*=6&5+&<&+(!0&654!0*+'!4''5*a(5&!

1&!<*+(4+(!0&!14!3=96&+()*+B!X&!;5*'&33=3!3&!5&;5*0=)54!:=3?=8D!'&!?=M)1!+8H!4)!

;1=3! ?=8=+! 3&=1! J1=A! +*+T3=96&+()*++.F! '&1=)T')! .(4+(! )+)()41&<&+(! 1&! ;1=3!

5&+(491&B!!

i*+'F! 14! <&3=5&! IVXF! 3)! &11&! &3(! =()1)3.&! ;45! 1&! 5.2=14(&=5F! 5)3?=&!

0849*=()5!D!14!3)(=4()*+!493=50&!04+3!14?=&11&!1&!2*=6&5+&<&+(!3&54)(!*91)2.!0&!

J)+4+'&5!&+()C5&<&+(! 14! J*=5+)(=5&!0=!3&56)'&! 38)1!6&=(!?=&! 1&! 3&56)'&!=+)6&53&1!

3*)(!<4)+(&+=F! 41*53! ?=84=!0.;45(F! '&5(4)+3! J1=A! .(4)&+(! 5&+(491&3B!X*/&+! &(! 41B!

R#NN#S!5.'=3&+(!0*+'!14!;&5()+&+'&!*;.54()*++&11&!0&!14!<&3=5&!IVXB!

!

#B!X5)()?=&!0&!184;;5*'/&!J0$#@)!#%.%06B!

!

784;;5*'/&! L+(5H! E5)')+2! 0.J)+)! 1&! '*>(! 0=! 3&56)'&! =+)6&53&1! '*<<&! 14!

3*<<&!0&3!;5*J)(3!;&50=3!;45!18*;.54(&=5!?=)!&+!4!14!'/452&!0=!J4)(!0&!184'()6)(.!

0&!18&+(54+(B!X*/&+!&$)"5(!R#NN#SF!'*+3)0C5&!41*53!?=&!18&+(5.&!&3(!5&;5.3&+(.&!;45!

18.'5.<42&!3=5!14!0)3(5)9=()*+B!!



!"#$%&'()*+",%$#&'()))))))))))))))))))))))))))))))))))))))))))))))))-&.$%/0)1()23$+/4/5/6%&7)"5$&#0"$%8&7()

! "mv!

78&+(54+(!3&!;*5(&54!3=5!1&3!J1=A!0*+(!1&3!<452&3!0&!;5*J)(!<*H&+3!3*+(!1&3!

;1=3! .1&6.&3F! &(! 18! *;.54(&=5! ;*3(41! +&! ;*=554! ;43! 5.;*+05&! D! '4=3&! 0! &!

18*91)24()*+! 0&! (45)J)'4()*+! =+)J*5<&B! *&$&#%7) ,"#%?:7F! ;1=3! 14! 0)3(5)9=()*+! 0&3!

<452&3! 3=5! 1&3! J1=A! 0&! 18*;.54(&=5! &3(! 1452&F! ;1=3! 18*;.54(&=5! &3(! 6=1+.5491&! D!

18&+(5.&B!X*/&+!&$)"5(!R#NN#S!*+(!&3()<.!?=&!14!0)3(5)9=()*+!0&3!<452&3!0&!18U%E%!

.(4)(! 9&4='*=;! ;1=3! 1452&! ?=&! '&11&! 0&! E*3(&! W(41)4+&B! i*+'! 3&1*+! 14! 1*2)?=&!

J0$#@)!#%.%06F!14!'/452&!3=9)&!;45!18U%E%!0&654)(![(5&!;1=3!.1&6.&!?=&!'&11&!3=9)&!

;45! E*3(&! W(41)4+&B! b5F! X*/&+! &$) "5(! R#NN#S! .(491)33&+(! 14! '*+3(4(4()*+! )+6&53&!]!

E*3(&!W(41)4+&!3=9)(!=+&!'/452&!0&!3&56)'&!=+)6&53&1!;1=3!1*=50&!?=&!18U%E%B!W13!

49*=()33&+(! 0*+'! D! 14! '*+'1=3)*+! ?=&! 18.641=4()*+! J0$#@) !#%.%06! ;5*0=)(! 0&3!

5.3=1(4(3!9)4)3.3B!X&')!&3(!3&1*+!&=A!0=!4=!J4)(!?=&!c!R%8&)$+&)+:6&)7."5&)&./0/&7)/<)")

:0%8&#7"5)7&#8%.&),#/8%4&#)"04)$+&)5%>%$&4)">/:0$)/<)./0$&7$"?5&)>"%5D)%$)%7)8&#@)4%<<%.:5$)

</#) "0) &0$#"0$) D) "$) 5>&"7$) %0) $+&) 9(-(D) $/) .+"#6&) ,#%.&) 5/A&#) $+"0) "0) %0.:>?&0$!d!

RX*/&+!&(!41BF!##N#F!;!"N#SB!W13!5&<&((&+(!0*+'!&+!'4=3&F!14!;*33)9)1)(.!08=+!&+(5.&!

5.&11&<&+(!3)2+)J)'4()6&!3=5!1&!<45'/.!0&!18*;.54(&=5!0&!3&56)'&!=+)6&53&1B!!

!

X&((&! 4+41H3&! &3(! ;45()'=1)C5&<&+(! )+(.5&334+(&! 04+3! 14! <&3=5&! *G! 14!

1)((.54(=5&!3=5!1&!3=:&(F!;5.3&+(&!;1=(}(!1&3!&+(5.&3!3=5!1&!<45'/.!0&3!*;.54(&=53!

;*3(4=A!/)3(*5)?=&3!'*<<&!+*+!3&=1&<&+(!;*33)91&3F!<4)3!;*(&+()&11&<&+(!(5C3!

.(&+0=&3F!0*+'!5)3?=4+(!0&!5&<&((5&!&+!'4=3&!1&!3&56)'&!=+)6&53&1B!E45!4)11&=53F!

1&=5!4+41H3&!;&5<&(!4=33)!0&!5&1)&5!14!'/452&!0&!3&56)'&!=+)6&53&1!3=9)&!;45!=+!

*;.54(&=5!;*3(41F!D!14!3(5='(=5&!0&!3*+!5.3&4=B!j4+(!&+!(&5<&3!0&!6*1=<&!(54)(.F!

?=8&+! (&5<&3! 0&! 3(5='(=5&! 0=! '*=55)&5! *=! 0&! 0)3(5)9=()*+! 0&3! <452&3!

9.+.J)')4)5&3B! b+! 38.1*)2+&! 0*+'! 08=+&! 4+41H3&! ;=5&<&+(! '*<;(491&! 0&! 14!

?=&3()*+F!0*+(!+*=3!46*+3!.6*?=.!1&3!1)<)(&3!;1=3!/4=(B!

!

E*=5!4=(4+(F!'&((&!4;;5*'/&!;5.3&+(&!0&=A!)+'*+6.+)&+(3!<4:&=53B!i8=+&!

;45(F!&11&!+8*JJ5&!;43!0&!<&3=5&!?=4+()(4()6&!0&!14!'/452&F!&(!0*+'!&11&!+8&3(!;43!

0)5&'(&<&+(!4;;1)'491&B!X&((&!;5&<)C5&!1)<)(&!;*=64+(!;&=(T[(5&![(5&!4((5)9=.&!D!

3*+!'454'(C5&!5.'&+(B!

!

!



!"#$%&'()*+",%$#&'()))))))))))))))))))))))))))))))))))))))))))))))))-&.$%/0)1()23$+/4/5/6%&7)"5$&#0"$%8&7()

! "mq!

!i84=(5&!;45(F! &11&!+&!;5&+0!;43! &+! '*<;(&! 18)<;*5(4+'&!0&3! 43H<.(5)&3!

08)+J*5<4()*+!;*=64+(!&A)3(&5!&+(5&!1&3!4=(*5)(.3!0&!5.2=14()*+!&(!1&3!*;.54(&=53!

;*3(4=AB!E*=5!&3()<&5!14!'/452&!0&!3&56)'&!=+)6&53&1!3&1*+!'&((&!4;;5*'/&F!)1!J4=(!

0)3;*3&5! 0&3! 0*++.&3! 0&! '*>(3! &(! 0&! 5&6&+=3! 0&! 18*;.54(&=5B! X&3! 0*++.&3! +&!

3*+(!?=&!(5C3!545&<&+(!0)3;*+)91&3!)+(.2541&<&+(F!&(!04+3!(*=3!1&3!'43F!&11&3!3*+(!

0)5&'(&<&+(! )33=&3! 0&3! '*<;(&3! 0&3! *;.54(&=53F! 0*+'! 3=:&((&3! D! 3=5! M*=! 3*=3O!

&3()<4()*+3B!



!"#$%&'()*+",%$#&'()))))))))))))))))))))))))))))))))))))))))))))))))-&.$%/0)1()23$+/4/5/6%&7)"5$&#0"$%8&7()

! "m$!

K!,B!74!;5)3&!&+!'*<;(&!0=!9)&+T[(5&B!

!

X&((&!4;;5*'/&!&3(!943.&!3=5!1&3!<*0)J)'4()*+3!0=!9)&+T[(5&!3*')41!?=&!14!

'/452&! 0&3! *91)24()*+3! 0&! 3&56)'&! =+)6&53&1! )+0=)(B! X&! '/4+2&<&+(! 04+3! 1&!

g&1J45&! &3(!<&3=5.! D! 14! J*)3! &+! (&5<&! 0&! ;&5(&! J)+4+')C5&! ;*=5! 18*;.54(&=5! &+!

'/452&! 0=! 3&56)'&! =+)6&53&1! &(! &+! (&5<&! 0&! ;&5(&! 0&! 3=5;1=3! ;*=5! 1&3!

'*+3*<<4(&=53F!;&5(&!0=&!4=! J4)(!?=8)13!+&! 3=9)33&+(!;43!0&3!;5)A!&JJ)'4'&3!&+!

(&5<&!.'*+*<)?=&B!

!

VB!b;()?=&!(/.*5)?=&B!

!

7&! '*>(! 0&! 9)&+T[(5&! 3*')41! Mg&1J45&! '*3(O! ;&=(! [(5&! 0.J)+)! '*<<&! 14!

'/452&!)<;*3.&!;45!1&3!*91)24()*+3!0&!3&56)'&!=+)6&53&1B!b+!;&=(!0)5&!?=&!'&((&!

'/452&! M*=! ;&5(&O! ;&=(! 3&! 5.3=<&5! D! 14! ;&5(&! (*(41&! &+! 3=5;1=3! M0=!

'*+3*<<4(&=5!&(!0=!;5*0='(&=5O!?=)!&3(!)+0=)(&!;45!18&A)3(&+'&!0&3!*91)24()*+3!

0&! 3&56)'&! =+)6&53&1B! 7&! '*>(! 0&! g&1J45&! &3(! 41*53! *9(&+=! &+! '*<;454+(! 1&!

3=5;1=3! (*(41! ?=)! 3&54)(! 5.41)3.! 04+3! =+&! 3)(=4()*+! /H;*(/.()?=&! 34+3! 3&56)'&!

=+)6&53&1!D!'&1=)!?=)!&3(!&JJ&'()6&<&+(!5.41)3.!04+3!14!'*+J)2=54()*+!*G!1&!3&56)'&!

=+)6&53&1!&3(!)<;*3.B!

E*=5! 0*++&5! =+! &A&<;1&! 3)<;1&F! *+! ;&=(! '*+3)0.5&5! 1&! '43! 08=+!

*;.54(&=5! =+)?=&! J4'&! D! 0&=A! (H;&3! 0&! '*+3*<<4(&=53B! X&5(4)+3! '*>(&=AF!

5=54=A!;45!&A&<;1&F!084=(5&3!;&=!'*>(&=AF!=594)+3!;45!&A&<;1&B!b+!4((&)+(! 14!

641&=5!<4A)<41&! 0=! 3=5;1=3! (*(41! ?=4+0! '/4?=&! '*+3*<<4(&=5! ;4H&! =+! ;5)A!

.241!4=!'*>(!<452)+41!?=8)1!'5.&B!X&14!)<;1)?=&54)F!04+3!+*(5&!&A&<;1&F!?=&!1&3!

'*+3*<<4(&=53! 5=54=A! ;4)&+(! ;1=3! '/&5! ?=&! 1&3! =594)+3B! %)! *+! )+(5*0=)(! =+&!

'*+(54)+(&!0&!3&56)'&!=+)6&53&1!3*=3!14!J*5<&!08=+&!*91)24()*+!;*=5!18*;.54(&=5!

0&! ;54()?=&5! =+! ;5)A! =+)J*5<&F! 1&! ;5)A! 3&54! 41*53! =+&!<*H&++&! ;*+0.5.&! 0&3!

0&=A! '*>(3! 5&3;&'()J3B! 7&3! '*+3*<<4(&=53! 5=54=A! 6*+(! 0*+'! &+! ()5&5! =+!

464+(42&! ;=)3?=8)13! ;4H&+(! <*)+3F! 41*53! ?=&! 1&3! '*+3*<<4(&=53! =594)+3!

3=9)33&+(! =+&! ;&5(&! ;=)3?=8)13! ;4H&+(! ;1=3B! X8&3(! 1&! ;5)+');&! 0&3! 3=96&+()*+3!

'5*)3.&3B!!



!"#$%&'()*+",%$#&'()))))))))))))))))))))))))))))))))))))))))))))))))-&.$%/0)1()23$+/4/5/6%&7)"5$&#0"$%8&7()

! "`N!

f*14H! &(! i*993! R"$$`S! 0.<*+(5&+(! ?=&! 14! ;&5(&! 0&! 3=5;1=3! 0&3!

'*+3*<<4(&=53!=594)+3!&3(!3=;.5)&=5&!4=!24)+!0&!3=5;1=3!0&3!'*+3*<<4(&=53!

5=54=AB! V)+3)F! 1&! 3=5;1=3! (*(41! 0.'5*a(! ?=4+0! =+&! (45)J)'4()*+! =+)J*5<&! &3(!

)<;*3.&B! X41'=1&5! 1&! '*>(! 0&! 9)&+T[(5&! )+0=)(! ;45! 1&3! *91)24()*+3! 0&! 3&56)'&!

=+)6&53&1F!'8&3(!'41'=1&5!'&((&!;&5(&!0&!3=5;1=3!(*(41B!

!

\B!7&3!<*0C1&3B!

!

"!7&!<*0C1&!0&!i*993!&(!f*14H!R"$$`SB!

!

i*993!&(!f*14H! R"$$`F!;;B!m"Tn#S!'/*)3)33&+(!0&!5&3(5&)+05&! 14!0.J)+)()*+!

0&! 18*91)24()*+! 0&! 3&56)'&! =+)6&53&1! D! 14! '*+(54)+(&! 0&! 14! J*=5+)(=5&! D! =+! ;5)A!

=+)J*5<&B! 7&! '*>(! 0=! 3&56)'&! =+)6&53&1! <&3=5&! 41*53! 14! ;&5(&! 0&! 9)&+T[(5&!

'*+3.'=()6&!D!14!;.5.?=4()*+!(45)J4)5&B!%&1*+!i*993!&(!f*14H!R"$$`F!;B!m`S!c!;+&)

./7$%06) /<) $+&)9-=)4&,&047) /0) %$7) 4&<%0%$%/0()S/A&8&#D) %$) %7) "57/) $#:&) $+"$) $+&)9-=)

%>,/7&7) 4%<<&#&0$) ./7$7) /0) 4%<<&#&0$) "6&0$7();+:7) %$) %7) ,/77%?5&) $/) "77&77) $+&) %>,".$) /<)

%>,/7%06) 9-=) /0T) $+&) !(=) %$7&5<) U$+&) V,#/<%$"?%5%$@P) ./7$WD) $+&) !=B7) .:7$/>&#7) U$+&)

X)<:04%06)Y)./7$WD)$+&)&./0/>@)"7)")A+/5&)U$+&)VA&5<"#&P)./7$W!dB!

74!;&5(&!0&!9)&+T[(5&!&3(! '41'=1.&!D!;45()5!0&3!645)4()*+3!0&! 3=5;1=3!0&3!

'*+3*<<4(&=53!&(!0&!18*;.54(&=5!0&!3&56)'&!=+)6&53&1F!4;5C3!14!0.T5.2=14()*+!&(!

1&!;43342&!D!=+&!(45)J)'4()*+!*;()<41&!4=!3&+3!0&!P4<3&HT\*)(&=AB!7&3!4=(&=53!

5.;*+0&+(!0*+'!D!14!?=&3()*+!3=)64+(&!]!&3(T'&!?=&!14!'*11&'()6)(.!;&50!&+!(&5<&3!

0&!3=5;1=3!.'*+*<)?=&!D!'4=3&!0&! 18*91)24()*+!0&! (45)J)'4()*+!=+)J*5<&!y!E*=5!

'&14! )13!;5.3&+(&+(!=+!<*0C1&!0*+(!+*=3!+&!0*++*+3! )')! ?=&! 14! '*+'1=3)*+!]! 1&!

'*>(!0&!g&1J45&!0&! 18*91)24()*+!0&!3&56)'&!=+)6&53&1!&3(!0*++.!;45! 18&A;5&33)*+!

3=)64+(&!]!

W CS∆ ∆ ∆Π= + !

V6&'! CS∆ !?=)!&3(!14!645)4()*+!04+3!1&!3=5;1=3!0&3!'*+3*<<4(&=53!&(!∆Π !

14!645)4()*+!04+3!1&!;5*J)(!0&!18*;.54(&=5!&+!'/452&!0=!3&56)'&!=+)6&53&1B!

!

!



!"#$%&'()*+",%$#&'()))))))))))))))))))))))))))))))))))))))))))))))))-&.$%/0)1()23$+/4/5/6%&7)"5$&#0"$%8&7()

! "`"!

!

74!;*33)9)1)(.!?=&! 14!;.5.?=4()*+!(45)J4)5&!'5.&!0&3!&A(&5+41)(.3!;*3)()6&3!

?=)!6)&+054)&+(!<)+*5&5F!6*)5&!'*<;&+3&5F!'&((&!;&5(&!M&A(&5+41)(.3!0&!5.3&4=!&(!

24)+3! &A(&5+&! 0&! '*/.3)*+! &(! 08)+(.254()*+! 3*')41&OF! +8&3(! ;43! &+6)342.&B!

784+41H3&!0&!'*+3)0.54()*+3!5&14()6&3!D!14!0&<4+0&F!D!(546&53!0&3!645)4()*+3!0&!

;5)A!?=)!*+(!0&3!5.;&5'=33)*+3!3=5!14!0&<4+0&F!&(!0*+'!3=5!1&3!(54J)'3!&(!3=5!1&3!

'*>(3! 0&! 18*;.54(&=5! +*+! '*+(54)+(! D! 14! ;.5.?=4()*+F! &3(! 34+3! 0*=(&! 184;;*5(!

&33&+()&1! 0&! '&((&! <.(/*0&! ;45! 54;;*5(! D! '&11&3! 943.&3! 3=5! 1&3! '*>(3! +&(3!

.6)(491&3B!

!

#!7&!<*0C1&!0&!X5&<&5!&(!41B!R"$$vSB!

!

E*=5! 1&3! 4=(&=53F! 1&! 3&56)'&! =+)6&53&1F! '8&3(! D! 0)5&! 18*91)24()*+! 0&!

;.5.?=4()*+!(45)J4)5&F!&3(!464+(!(*=(!D!'*+3)0.5&5!'*<<&!=+&!J*5<&!0&!;*1)()?=&!

0&!5&0)3(5)9=()*+!;45!1&3!;5)A!&+(5&!'1)&+(3!;1=3!*=!<*)+3!'*>(&=AF!.(4+(!0*++.!1&!

+)6&4=!0&! '*>(!?=8)13! )+0=)3&+(! &(!?=)!+8&3(! ;43! J*5'&<&+(! '*=6&5(!;45! 1&!;5)A!

;.5.?=.B!

78)0.&! 0&! 943&! &3(! ?=&F! 04+3! =+! =+)6&53! 08*;()<=<! 0&! ;5&<)&5! 54+2F!

18*;.54(&=5! ;*=554)(! (*=:*=53! J)A&5! 1&3! ;5)A! 4=A! '*>(3! <452)+4=A! &(! =()1)3&5!

0)JJ.5&+(3!;5.1C6&<&+(3!&(! (54+3J&5(3F!08=+&!;45(!;*=5!'*=65)5! 1&3!'*>(3!J)A&3!&(!

084=(5&!;45(!;*=5!4((&)+05&! 1&!*9:&'()J3!0&!5&0)3(5)9=()*+!J)A.3B!7&!;5*91C<&!&3(!

?=&!'&3!(54+3J&5(3!&(!;5.1C6&<&+(3!2.+C5&+(!&=AT<[<&!0&3!;&5(&3!3*')41&3!&(!?=&!

0C3! 1*53F! )1!;&=(! [(5&! 3*')41&<&+(! 3*=/4)(491&!08=()1)3&5! 1&3!;5)A!;*=5!*;.5&5! 14!

5&0)3(5)9=()*+B!!

7&! <*0C1&! 0*++&! 1&3! 943&3! 0&! 18*;()<41)(.! 08=+&! (&11&! ;*1)()?=&! 464+(!

08411&5! ;1=3! 1*)+B! 7&3! 4=(&=53! 38)+(&55*2&+(F! &+3=)(&F! 3=5! 18*;;*5(=+)(.! 0&!

18=()1)34()*+! 0&! 18)+3(5=<&+(! 0&3! ;5)A! ;*=5! =+&! ;*1)()?=&! 0&! 5&0)3(5)9=()*+! ;45!

54;;*5(! D! 0&3! (54+3J&5(3! 0)5&'(3! ?=)! *JJ5)54)&+(! 0&3! '*<;&+34()*+3! 4=A!

'*+3*<<4(&=53! 1&3! ;1=3! '*>(&=AB! 7&3! 9.+.J)'&3! &+! (&5<&! 0&! g&1J45&! 0&3!

*91)24()*+3!0&!3&56)'&!=+)6&53&1!;&=6&+(![(5&!4=33)!0)JJ)')1&3!D!.641=&5!?=&!1&=53!

'*>(3B!X&3! 9.+.J)'&3! 0.;&+0&+(! 0=! ;*)03! ?=&! 1&3! 0.')0&=53! ;=91)'3! 4((5)9=&+(!

4=A!0)JJ.5&+(3!25*=;&3!0&!'*+3*<<4(&=53B!!



!"#$%&'()*+",%$#&'()))))))))))))))))))))))))))))))))))))))))))))))))-&.$%/0)1()23$+/4/5/6%&7)"5$&#0"$%8&7()

! "`#!

X&3! ;*)03! +&! 3*+(F! &+! 2.+.541F! ;43! *93&56491&3B! X5&<&5! &$) "5(! R"$$vS!

;5*0=)3&+(!=+&!<.(/*0*1*2)&F!)+3;)5.&!0&3!4+41H3&3!'*>(~464+(42&F!?=)!;&5<&(!

0&! <&3=5&5! 18)<;4'(! 0&3! *91)24()*+3! 0&! 3&56)'&! =+)6&53&1! B! L(! '&! <[<&! 3)! 14!

J*+'()*+!*9:&'()J!0&3!0.')0&=53!;=91)'3!+8&3(!;43!'*++=&B!78)0.&!&3(!0&!'*<;45&5!

1&3! *91)24()*+3! 0&! 3&56)'&! =+)6&53&1! 46&'! =+&! ;*1)()?=&! 41(&5+4()6&! D! &JJ*5(!

5&0)3(5)9=()J!'*+3(4+(B!c!!RtS!:7&)"0)%04%#&.$)",,#/".+)A+%.+)./07%7$)%0)")./>,"#%7/0)

/<)$A/),/5%.%&7)U$+&)9-=)"04)"0)"5$&#0"$%8&)%07$#:>&0$WD)A+%.+)".+%&8&)")6%8&0)">/:0$)

/<)#&4%7$#%?:$%/0D)%0)$&#>&7)/<)$+&)&<<%.&0.@)./7$7)$+&@)%08/58&!d!RX5&<&5!&(!41B! F!"$$vF!

;B! "nS! 78)+3(5=<&+(! 41(&5+4()J! '*+3)3(4+(! &+! 0&3! (54+3J&5(3! <*+.(4)5&3! 0)5&'(3F!

J)+4+'.3! ;45! 1&! 9=02&(! 2.+.541! ?=)! )+0=)3&+(! =+! '&5(4)+! c!'*>(! 0&3! J*+03!

;=91)'3!dB! i4+3! '&! ?=)! 3=)(F! +*=3! &A;*3&5*+3! 3='')+'(&<&+(! '&! <*0C1&! 464+(!

08&+!&A;*3&5!1&3!;5)+');41&3!'*+'1=3)*+3B!

!

W1!+8H!4!?=&!0&=A!(H;&3!0&!'*+3*<<4(&=53!]!=594)+3!&(!5=54=A!+*(.3!]!

! r !&(!u B!

7&3!*91)24()*+3!0&!3&56)'&!=+)6&53&1!9.+.J)')&+(!4=A!'*+3*<<4(&=53! r B!

%)!18*+!'*+3)0C5&!18.?=)1)95&!M/H;*(/.()?=&O!4((&)+(!46&'!1&3!*91)24()*+3!0&!

3&56)'&! =+)6&53&1F! 1&3! 4=(&=53! +*(&+(! rU∆ ! 14! 0)JJ.5&+'&! 0=! 3=5;1=3! 0&3!

'*+3*<<4(&=53! r !&+(5&!18.?=)1)95&!46&'!*91)24()*+3!&(!34+3!*91)24()*+3B!

X*<<&!1&3!'*+3*<<4(&=53! r !9.+.J)')&+(!0&3!*91)24()*+3!41*53!]!

rU 0∆ > !

7&3!4=(&=53!+*(&+(!41*53!]!

! uU∆ !1&3!645)4()*+3!'*55&3;*+04+(&3!0=!3=5;1=3!0&3!'*+3*<<4(&=53!u B!

m∆Π ! 1&3! 645)4()*+3! 0=! ;5*J)(! 0&! 18*;.54(&=5! &+! '/452&! 0=! 3&56)'&!

=+)6&53&1!M+*(.! m !OB!

c∆Π !1&3!645)4()*+3!0=!;5*J)(!0&3!'*+'=55&+(3!M+*(.3! c !O!

!

1&3!4=(&=53!.(491)33&+(!?=&!]!

uU 0∆ < !&(!?=&!1&!3)2+&!0&! m∆Π !&(!0&! c∆Π !&3(!)+0.(&5<)+.B!

!

!



!"#$%&'()*+",%$#&'()))))))))))))))))))))))))))))))))))))))))))))))))-&.$%/0)1()23$+/4/5/6%&7)"5$&#0"$%8&7()

! "`,!

!

L+J)+F!1&3!4=(&=53!'*+3)0C5&+(!=+!(54+3J&5(!0)5&'(!6&53!1&3!'*+3*<<4(&=53!

0&! (H;&! r F! ?=)! )+0=)(!=+! '*>(!;45!=+)(.!+*(.!]! λ ! ?=)! &3(! 1&! '*>(!<452)+41!0&3!

J*+03!;=91)'3B! 7&! (54+3J&5(! &3(! 0.(&5<)+.!0&! J4@*+! D! '*<;&+3&5! &A4'(&<&+(! 14!

;&5(&!0&3!'*+3*<<4(&=53! r !0=!J4)(!0&!14!3=;;5&33)*+!0&3!*91)24()*+3B!W1!433=5&!

0*+'!14!'*+3(4+'&!0&!18&JJ&(!5&0)3(5)9=()JB!

!

X5&<&5! &$) "5(! R"$$vSF! <*+(5&+(! ?=&! 14! 0)JJ.5&+'&! M+*(.&! W∆ O! &+(5&! 1&!

+)6&4=!0&!g&1J45&! 425.2.!*9(&+=!;45! 1&3!*91)24()*+3!0&! 3&56)'&!=+)6&53&1! &(! 1&!

+)6&4=!0&!g&1J45&!*9(&+=!;45!14!;*1)()?=&!0&!(54+3J&5(3!0)5&'(3!38&A;5)<&!4)+3)!]!

!

( ) ( ) m c
r uW 1 U U 1∆ λ ∆ ∆ λ ∆Π ∆Π= + + + + + !

!

X&((&! &A;5&33)*+! ;&5<&(! 08&JJ&'(=&5! =+! (&3(! 08&JJ)'4')(.! 3)<;1&! &(!

*;.54()*++&1! 0=! 3H3(C<&! 0&3! *91)24()*+! 0&! 3&56)'&! =+)6&53&1! ;45! 54;;*5(! D! 14!

;*1)()?=&!0&3!(54+3J&5(3!0)5&'(3B!

!

%)! W 0∆ > F! 41*53! 1&3! *91)24()*+3! 3*+(! ;1=3! &JJ)'4'&! &+! (&5<&! 0&!

5&0)3(5)9=()*+!?=&!1&3!(54+3J&5(3!0)5&'(3B!W+(=)()6&<&+(F!'&14!3)2+)J)&!?=&! 1&!'*>(!

0&!g&1J45&! 433*').! D! 14!0)3(*53)*+!0&3!;5)A!&3(!;1=3! J4)91&!?=&! '&1=)! 433*').! 4=!

J)+4+'&<&+(!0&3!(54+3J&5(3!6)4!1&!9=02&(!2.+.541B!

%)! W 0∆ < F!41*53!1&3!'*+'1=3)*+3!3*+(!)+6&53.&3!&(!1&3!(54+3J&5(3!3*+(!;1=3!

J46*5491&3!4=!g&1J45&!21*941B!

!

X5&<&5! &$) "5(! R"$$vSF! J*=5+)33&+(!=+!&A&<;1&! &<;)5)?=&!0&! '&! (&3(B!7&=5!

4+41H3&!&3(!943.&!3=5!1&3!0*++.&3!0&!'*>(3F!0&!;5)A!&(!0&!0&<4+0&!0&!74!E*3(&B!

i4+3!'&((&!.641=4()*+!]!

W 0∆ > !M&+6)5*+!=+!<)11)*+!0&!J54+'3O!

X&! ?=)! <&(! &+! .6)0&+'&! =+! )<;4'(! ;*3)()J! 0&3! *91)24()*+3! 0&! 3&56)'&!

=+)6&53&1! 3=5! 1&! g&1J45&! 21*941! 04+3! '&! 3&'(&=5! &(! '&! ;4H3! ;*=5! '&((&! 4++.&!

;5.')3&B!



!"#$%&'()*+",%$#&'()))))))))))))))))))))))))))))))))))))))))))))))))-&.$%/0)1()23$+/4/5/6%&7)"5$&#0"$%8&7()

! "`m!

XB!X5)()?=&!&(!;54()'49)1)(.!0&!'&((&!4;;5*'/&B!

!

74!;5)+');41&!5&<45?=&!?=&!18*+!;&=(!J4)5&!3=5!'&((&!4;;5*'/&!0=!'*>(!&(!

3=5!1&3!<*0C1&3!?=)!&+!0.'*=1&+(!&3(!?=8)13!+&!()&++&+(!;43!'*<;(&!0=!J4)(!?=&!1&!

3&56)'&! =+)6&53&1! M&(! 1&3! (45)J3! ;.5.?=.3! ?=8)1! )<;*3&O! 3*+(! 1&! ;1=3! 3*=6&+(!

)<;*3.3!;*=5!0&3!54)3*+3!08.?=)(.!&(!+*+!08&JJ)'4')(.!.'*+*<)?=&B!

L+! &JJ&(F! 1&3! ;*1)()?=&3! 5&0)3(5)9=()6&3! ?=)! ;433&+(! ;45! 1&3! ;5)A! M&(! ?=)!

'5.&+(!0*+'!0&3!0)3(*53)*+3!0&!;5)AOF!*+(!0&3!'*>(3!&+!(&5<&!08&JJ)'4')(.F!'&14!&3(!

0.<*+(5.B! I.4+<*)+3F! '&3! '*>(3! 0*)6&+(! [(5&! '*<;45.3! 4=A! 9.+.J)'&3!

5&0)3(5)9=()J3! '5.&3!;45! '&3!;*1)()?=&3B!7&!<*+(4+(!0&!'&3!9.+.J)'&3!0.;&+0!0=!

;*)03!0&3!0)JJ.5&+(3! 25*=;&3!0&! '*+3*<<4(&=53!04+3! 14! J*+'()*+! 0&! 9)&+T[(5&!

3*')41!0&! 184=(*5)(.!;=91)?=&B!u! '4=3&!0&!'&3!9.+.J)'&3F! 18)<;4'(! 3=5! 1&!g&1J45&!

(*(41! 0&! 14! ;*1)()?=&! ;&=(T[(5&! ;*3)()JB! L+! +&! ;5&+4+(! ;43! &+! '*<;(&! 1&3!

.6&+(=&11&3! &A(&5+41)(.3! ;*3)()6&3! 0&! 14! ;.5.?=4()*+! (45)J4)5&F! '&3! <*0C1&3! +&!

()&++&+(!;43!'*<;(&!0&!'&(!43;&'(!0&!14!5.41)(.B!

i84=(5&!;45(F!14!6*1*+(.!0&!'41'=1&5!1&!'*>(!)<;*3.!;45!1&3!*91)24()*+3!0&!

3&56)'&!=+)6&53&1!4=A!*;.54(&=53!&+!'/452&!0=!3&56)'&!=+)6&53&1!6)&+(!0=!9&3*)+!

0&3! 4=(*5)(.3!0&! 5.2=14()*+!0&!0.(&+)5!=+&!<.(/*0*1*2)&!0&! '41'=1!;&5<&((4+(!

=+&!&3()<4()*+!4=33)!;5*'/&!0&!14!5.41)(.!?=&!;*33)91&!0&!'&!'*>(B!!

L(! '&! 4J)+! 0&! ;5*;*3&5! 0&3! '*<;&+34()*+3! 4=A! *;.54(&=53! 0&! 3&56)'&!

=+)6&53&1! ?=)! 3*)&+(! 1&! ;1=3! .?=)(491&3! ;*33)91&B! X8&3(! 0*+'! '14)5&<&+(! =+!

*9:&'()J! ;54()?=&! &(! ;*3)()JB! 74! <.(/*0*1*2)&! 0=! '*>(! 0&! 9)&+T[(5&! +&! 3&! ;5[(&!

2=C5&! D! '&(! *9:&'()JB! L11&! +.'&33)(&! &+! &JJ&(! =+&! &3()<4()*+! 0=! 9)&+T[(5&! 3*')41!

21*941!&(!0&!14!J*+'()*+!0&!9)&+T[(5&!3*')41!*9:&'()J!0&!184=(*5)(.!;=91)?=&B!b5!'&3!

&3()<4()*+3!+&!3*+(!;43!D!14!;*5(.&!0&3!4=(*5)(.3!0&!5.2=14()*+B!i&!;1=3!1&!'*>(!

?=8&11&! ;&5<&(! 08*9(&+)5! &3(! 0&! +4(=5&! J*+04<&+(41&<&+(! 0)JJ.5&+(&! M'*<<&!

;*=5!'&1=)!*9(&+=!;45!14!<.(/*0&!0&!18J0$#@)!#%.%06OF!0&!'&1=)!?=)!;*=554)(!3&56)5!

0&! 943&! 4=A! '*<;&+34()*+3! 4''*50.&3! ;45! 1&3! 4=(*5)(.3! 0&! 5.2=14()*+B! X&((&!

<.(/*0*1*2)&! ?=)! 4;;*5(&! 0&3! )+J*5<4()*+3! ;5)<*50)41&3! 3=5! 1&3! &JJ&(3! 0&! 14!

;.5.?=4()*+!(45)J4)5&!+8&3(!0*+'!'&5(4)+&<&+(!;43!18)0.41&!;*=5!3&56)5!0&!943&!0&!

(5464)1!4=A!4=(*5)(.3!0&!5.2=14()*+B!



!"#$%&'()*+",%$#&'()))))))))))))))))))))))))))))))))))))))))))))))))-&.$%/0)1()23$+/4/5/6%&7)"5$&#0"$%8&7()

! "``!

X*+'1=3)*+!0&!14!3&'()*+B!

!

I*=3! 46*+3! ;5.3&+(.! )')! 0&=A! <.(/*0*1*2)&3! 0&! '41'=1! 0&3! '*>(3!

&+2&+05.3! ;45! 1&3! *91)24()*+3! 0&! 3&56)'&! =+)6&53&1! ?=)! 3&! 0.<45?=&+(! 0&3!

<.(/*0&3! ;=5&<&+(! c!'*<;(491&3!dB! L11&3! ;&5<&((&+(! 08*9(&+)5! 0&3!

)+J*5<4()*+3! (5C3!0)JJ.5&+(&3!0&! '&11&3! ;5*0=)(&3!;45! 14!<.(/*0*1*2)&! )33=&!0&!

18&A;.5)&+'&! 0&3! (.1.'*<<=+)'4()*+3B! 78.641=4()*+! J0$#@) !#%.%06! <&3=5&!

18)<;4'(!J)+4+')&5!;*=5!18*;.54(&=5!0&!3&56)'&!=+)6&53&1!D!14!J*)3!0&!18*=6&5(=5&!D!

14! '*+'=55&+'&! &(! 0=! <4)+()&+! 0&3! *91)24()*+3! 0&! 3&56)'&! =+)6&53&1! M&+!

;45()'=1)&5! 0&! 14! ;.5.?=4()*+! 2.*254;/)?=&OB! 7&3! <*0C1&3! ?=)! ;5&++&+(! &+!

'*<;(&!1&!9)&+T[(5&!J*=5+)33&+(!0&3!)+J*5<4()*+3!3=5!1&3!&JJ&(3!0&!14!;.5.?=4()*+!

3=5! 1&! 3=5;1=3! (*(41B! W13!;&5<&((&+(! 4=33)! RX5&<&5! &$) "1BF! "$$vS!0&! '*<;45&5! 1&3!

*91)24()*+3!0&!3&56)'&!=+)6&53&1!D!0&3!;*1)()?=&3!41(&5+4()6&3B!i4+3!1&3!0&=A!'43F!

'&3!<.(/*0*1*2)&3!(.<*)2+&+(!0&!184<;1&=5!0=!'/4<;!0&!5&'/&5'/&!?=&!'5.&+(!

14!0.5.21&<&+(4()*+! &(! 18)+(5*0='()*+!0&! 14! '*+'=55&+'&!04+3! 1&3! )+0=3(5)&3!0&!

5.3&4=F!6)4!14!5&0.J)+)()*+!0&3!*91)24()*+3!0&!3&56)'&!=+)6&53&1B!

E*=5! 4=(4+(F! '*<<&! +*=3! 1846*+3! 6=F! '&3! <.(/*0&3! +&! ;&=6&+(! [(5&!

=()1)3.&3!'*<<&!943&3!0&!'41'=1!0&3!'*>(3!0&3!*91)24()*+3!0&!3&56)'&!=+)6&53&1F!3)!

'&((&!&3()<4()*+!0*)(!3&56)5!D!.641=&5! 1&3!.6&+(=&11&3!'*<;&+34()*+3!D!4''*50&5!

4=A!*;.54(&=53B!i4+3!18*;()?=&!0&!+*(5&!5&'/&5'/&F!+*=3!&+!5&3(&5*+3!0*+'F!04+3!

1&!'/4;)(5&!?=)!64!3=)65&F!4=!;5&<)&5!(H;&!0&!<.(/*0&!0&!'41'=1B!

!



!"#$%&'()*+",%$#&)'())))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))*-./012%-.)

! "#$!

%&'()*+,&'!-.'./0)1!2*!(304,5/16!

!

78&9:1(5,;!21!(1!(304,5/1!.50,5!5/,4)1!<!4/.+1'51/!1'!2.50,)!)0!=.53&2&)&-,1!

21+! 5.).(&==*',(05,&'+! 15! )1+! 1+5,=05,&'+! >*81))1! 41/=15!?! 51+51/! +&'!

044),(09,),5.! 0*@! 0*5/1+! ,'2*+5/,1+! 21! /.+10*!?! 15! 1';,'A! ,21'5,;,1/! 280*5/1+!

044/&(31+A! /02,(0)1=1'5! 2,;;./1'51+A! 2*! (0)(*)! 21+! (&B5+! 1'-1'2/.+! 40/! )1+!

&9),-05,&'+! 21! +1/C,(1! *',C1/+1)6! D&*+! 0C&'+! 4*! .509),/! >*1A! 2804/E+! )1+!

/1(31/(31+!53.&/,>*1+!15!1=4,/,>*1+!/.0),+.1+!+*/!15!0*5&*/!21!)0!=.53&2&)&-,1!

21+! 5.).(&==*',(05,&'+A! (1))1F(,A! '&'! +1*)1=1'5! (&//1+4&'20,5! 9,1'! 0*@!

1@,-1'(1+!21!)0!%&==,++,&'!G*/&4.1''1!1'!)0!=05,E/1A!=0,+!0*++,!4&*C0,5!H5/1!

044),>*.1!>*0+,F2,/1(51=1'5!0*@!0*5/1+!,'2*+5/,1+!21!/.+10*!>*1!'&*+!.5*2,&'+6!

D&*+! 0C&'+! 1'+*,51! 1@4&+.! 280*5/1+! 044/&(31+! 21! (1551! 1+5,=05,&'! 21+!

(&B5+! 21+! &9),-05,&'+! 21! +1/C,(1! *',C1/+1)6! I&'2.1! +*/! )1! 4/&9)E=1! 21! )81;;15!

;,'0'(,1/! 21! )0! ),9./0),+05,&'! +*/! )8&4./051*/! 3,+5&/,>*1! 15! 2&'(! +*/! )1! (&B5! 21!

;&*/',5*/1! 2*! +1/C,(1! *',C1/+1)A! )8044/&(31! 3.$#4) !#%/%.5! ;&*/',5! 21+!

,';&/=05,&'+! >*1! )8&'! '1! 4&*//0,5! &951',/! C,0! )0! =.53&2&)&-,1! 90+.1! +*/! )1+!

(&B5+!.C,509)1+6!J&*/!0*50'5!(1!'1!+&'5!40+!(1+!,';&/=05,&'+!>*,!41*C1'5!+1/C,/!

21!90+1!0*@!(&=41'+05,&'+!2*1+6!78044/&(31!40/!)0!(30/-1!2*!+1/C,(1!*',C1/+1)A!

4/.+1'51! )80C0'50-1! 21! /1),1/! )1! (&B5! 2*! +1/C,(1! *',C1/+1)! K! )0! +5/*(5*/1! 2*!

/.+10*! 21! )8&4./051*/6! D.0'=&,'+A! (&==1! 1))1! '1! 41/=15! 40+! 281+5,=05,&'+!

>*0'5,505,C1A! 1))1! '81+5! 40+! *5,),+09)1! 20'+! )8&45,>*1! >*1! '&*+! 0C&'+! (3&,+,16!

I&'2.1! +*/! )0! 4/,+1! 1'! (&=451! 2*! 9,1'! H5/1! 5&50)! 15! 21! +&'! .C&)*5,&'! 20'+! )1!

(0)(*)! 21+! (&B5+A! )1+! =&2E)1+! 09&/2.+! 1'+*,51! 0//,C1'5! K! 1+5,=1/! )8,=40(5! 21+!

&9),-05,&'+! 21! +1/C,(1! *',C1/+1)! +*/! )1! 9,1'FH5/1A! =0,+! '1! /.4&'21'5! 40+! '&'!

4)*+!0*@!0551'51+!21+!/.-*)051*/+6!L0'+!'&5/1!044/&(31!'&*+!1'!/1+51/&'+!2&'(!

K!)0!=.53&2&)&-,1!M!>*0'5,505,C,+51!N6!

O'1! ;&,+! )0! >*1+5,&'! 21! )0! =.53&2&)&-,1! 281+5,=05,&'! 5/0'(3.1A! ,)! ;0*5!

09&/21/! )0! 4/&9).=05,>*1! 21+! (&B5+! 4/&4/1=1'5! 2,5+6! %1)0! /1C,1'5! K! 51'51/!

28044&/51/! 21+! /.4&'+1+! 0*@! 5/&,+! >*1+5,&'+! +*,C0'51+6! %&==1'5! /.40/5,/! )1+!

(&B5+! (&==*'+! 1'5/1! +1/C,(1+! /1)1C0'5! 2*! +1/C,(1! *',C1/+1)! 15! +1/C,(1+! '81'!

/1)1C0'5! 40+!P! Q*1)+! +50'20/2+! 21! (&B5! *5,),+1/!P! %&==1'5! =&2.),+1/! )1+!



!"#$%&'()*+",%$#&)'())))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))*-./012%-.)

! "#$!

(0/0(5./,+5,>*1+! 2*! /.+10*!P! %81+5! K! (1+! >*1+5,&'+! >*1! '&*+! 51'51/&'+! 21!

/.4&'2/1!20'+!)1!(304,5/1!+*,C0'56!



!"#$%&'()'*+",%$#&'-)'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''./$#0123$%0/)'

! "#$!

%&'()*+,'-)&!./&/(012!*+!,304-'(25!

!

6)(78+2!19)&!:2+'!,01,+12(!127!,);'7!/:-'0<127!2&.2&*(/7!40(!10!=)+(&-'+(2!

*+!72(:-,2!+&-:2(721!40(!+&!)4/(0'2+(>! -1! =0+'!*90<)(*!/'0<1-(!8+21!'?42>!,927'!@!

*-(2!8+21!7'0&*0(*!*2!,);'!)&!:0!+'-1-72(!4)+(!2==2,'+2(!,2''2!27'-A0'-)&5!%1!790.-'!

*)&,!*9/'0<1-(!@!190-*2!*2!8+217!)+'-17!19)&!:0!*/'2(A-&2(!12!,);'!*2!4()*+,'-)&!

*+!72(:-,2!+&-:2(7215!!

62! 4(2A-2(! 4()<1BA2! 0+8+21! )&! 72! 32+('2! 1)(78+2! 19)&! :2+'! ,01,+12(! 12!

,);'! *2! 4()*+,'-)&! *9+&! 72(:-,2! 40('-,+1-2(>! 01)(7! 8+2! 19-&*+7'(-2! 2&! 4()*+-'!

41+7-2+(7>!27'!,21+-!*27!,);'7!,)AA+&7!@!10!4()*+,'-)&!*2!,27!72(:-,275!C(!*0&7!

12! ,07! *27! )<1-.0'-)&7! *2! 72(:-,2! +&-:2(721! ,927'! <-2&! 12! ,);'! *2! 10! 4(27'0'-)&!

D!72(:-,2! +&-:2(721!E! 8+2! 19)&! ,32(,32! @! -7)12(5! F2''2! 8+27'-)&! *27! ,);'7!

,)AA+&7! =0-'! 19)<G2'! *2! &)A<(2+H! */<0'7! 2&! 40('-,+1-2(! 2&'(2! (/.+10'2+(7! 2'!

)4/(0'2+(75!I21)&!J5!K201*!L"MMNO!P!*0440/'305$5'"#&'"'/2%5"/3&'%/'"3302$%/6'$&#45'

7&3"25&'$+&8'#&/1&#'"47%62025'$+&!305$'09',"#$%32:"#!02$,2$55!J0&7!,2!,304-'(2!&)+7!

4(/72&'2()&7!*90<)(*!127!4()<1BA27!4)7/7!40(!127!,);'7!,)AA+&7>!4+-7!127!*2+H!

4(-&,-40127!A/'3)*27!*2!(/40('-'-)&!8+-!127!(/7)1:2&'!Q72,'-)&"R5!!

62! 72,)&*! 4()<1BA2! 27'! ,21+-! *+! 7'0&*0(*! *2! ,);'! 8+2! 19)&! :0! +'-1-72(!

4)+(! 12! ,01,+15!F2! ,3)-H!&927'!407!&2+'(2!*0&7! 10!A27+(2!)S! -1!42+'! -&=1+2&,2(!

190A412+(! *2! 1927'-A0'-)&5! T)+7! 2&! 4(/72&'2()&7! *2+H!P! 12! ,);'! *2! =)+(&-'+(2!

-7)1/2!Q;$"/1'<:0/&!*05$R>!2'!12!,);'!-&,(/A2&'01!Q72,'-)&!UR5!

J0&7!+&! '()-7-BA2! '2A47!&)+7! '2&'2()&7!*9/:01+2(!,27!A/'3)*27>!2'!,27!

7'0&*0(*7>!7+(!10!<072!*2!,(-'B(27!=)+(&-7!40(!10!F)AA-77-)&!2+()4/2&&2!L"MMVO5!

W&! =)&,'-)&! *2! 12+(! 2==-,0,-'/>! *2! 12+(! ,0(0,'B(2! &)&! *-7,(-A-&0&'>! *2! 12+(!

0441-,0<-1-'/!2'!*2!12+(!'(0&740(2&,2>!&)+7!'2&'2()&7!*2!*/'2(A-&2(!1278+217!7)&'!

127!41+7!044()4(-/7!@!&)'(2!4()<1/A0'-8+2!Q72,'-)&!XR5!

Y&2!=)-7! 10!8+27'-)&!*27!,);'7!,)AA+&7!0<)(*/2>! -1! =0+'!72!42&,32(!7+(!

127!,);'7!*2!4()*+,'-)&!*9+&!72(:-,2!40('-,+1-2(!8+-!&2!7)&'!407!,)AA+&7!0+H!

0+'(27!72(:-,275!C&!*)-'!127!-*2&'-=-2(>!4+-7!'()+:2(!127!7'(+,'+(27!8+-!42(A2''2&'!

*2!127!8+0&'-=-2(!2&!(2742,'0&'!127!,(-'B(27!8+2!19)&!0!,3)-7-5!Z0(!0-112+(7>!12!,01,+1!

*9+&!,);'!&/,277-'2!0+77-!*2!4(2&*(2!2&!,)A4'2!127!74/,-=-,-'/7!*2!19-&*+7'(-2!8+-!

12!7+44)('25!J0&7!&)'(2!4()<1/A0'-8+2>!-1!790.-'!*27!-&*+7'(-27!*2!(/720+5!!



!"#$%&'()'*+",%$#&'-)'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''./$#0123$%0/)'

! "#[!

60!A)*/1-70'-)&!*2!12+(!7'(+,'+(2!*2!,);'!*)-'!*)&,!A2''(2!2&!/:-*2&,2!10!

7'(+,'+(2! *+! (/720+! 2'! 2&! '2&-(! ,)A4'25! T)+7! 0<)(*2()&7! ,27! 8+27'-)&7! 19+&2!

04(B7!190+'(2!Q72,'-)&!NR5!

Y&2! =)-7! /'0<1-7! 8+21! 7'0&*0(*! *2! ,);'! 2'! 8+2112! A/'3)*)1).-2! *2!

(/40('-'-)&!*27!,);'7!,)AA+&7!+'-1-72(>!-1!?!0!+&2!72,)&*2!/'0425!W112!,)&7-7'2!@!

/'0<1-(! 2'! @! A27+(2(! 19-A4)('0&,2! *9/1/A2&'7! 8+-! :-2&*(0-2&'! *-A-&+2(! ,2''2!

4(2A-B(2!27'-A0'-)&!*+!,);'5!62!72(:-,2!+&-:2(721!&927'!407!=)+(&-!.(0'+-'2A2&'>!

19)4/(0'2+(! 2&! '-(2! *)&,! *27! (2,2''275! Z0(! 0-112+(7>! 12! =0-'! *9\'(2! 19)4/(0'2+(! 2&!

,30(.2!*+!72(:-,2!+&-:2(721!1+-!,)&=B(2!+&!7'0'+'!40('-,+1-2(5!T)+7!:2(()&7!*)&,!

8+9-1!2H-7'2!*27!(2:2&+7!8+2!19)&!*)-'!7)+7'(0-(2!0+!,);'7!*+!72(:-,2!+&-:2(721!2'!

,)AA2&'! 127! 27'-A2(! Q72,'-)&! #R! T)+7! */'2(A-&2()&7! 2&7+-'2! 8+9-1! 2H-7'2! *27!

</&/=-,27!@!,2!7'0'+'!40('-,+1-2(!Q72,'-)&!VR5!

W&=-&>! &)+7! 4(/72&'2()&7! *27! 2H2A4127! *2! A)*/1-70'-)&! 4(0'-8+2!

,)A41B'2! *2! 10! A/'3)*)1).-2! 8+2! &)+7! 0:)&7! /'+*-/25! Z)+(! ,210! &)+7!

2H4)72()&7!')+'!*90<)(*!10!A)*/1-70'-)&!2'!19-A41/A2&'0'-)&!*+!,01,+1!*+!,);'!

&2'!*9+&2!])&2!^!&)&!(2&'0<12!*0&7!12!72,'2+(!*27!'/1/,)AA+&-,0'-)&7!QT2+!&$'

":)!L"MM$OR5!Z+-7!+&!A)*B12!*2!A)*B12!2'!7)&!-A41/A2&'0'-)&!*+!,);'!*+!72(:-,2!

+&-:2(721! <07/! 7+(! 127! ,);'7! -&,(/A2&'0+H! *0&7! 12! 72,'2+(! 4)7'01! ! LW172&<07'>!

"MM#O!Q72,'-)&!$R5!!!

!



!"#$%&'()'*+",%$#&'-)'''''''''''''''''''''''''''''.&/$%01'('2'3&4'$&/+1%56&4'7&'#8,"#$%$%01'7&4'/09$4)'

! "#$!

%&'()*+! "! ,&-! .)//01&+(&-! (&'2+)34&-! .&!

10561()()*+!.&-!'*7(-8!
!

946+.!*+!.)(! 34&! :&-!51);!.*)<&+(! =(1&! >6-0-! -41! :&-! '*7(-! '&:6! -)?+)/)&!

34@):-!.*)<&+(!1&/:0(&1! :6!<6:&41!.&-!1&--*41'&-!4():)-0&-!5*41! :6!51*.4'()*+!.4!

51*.4)(!&+!34&-()*+8!A+(1&!'&((&!&;)?&+'&!&(! :@6--416+'&!34@&::&!-&16!1&B5:)&!-&!

5*-&!:6!34&-()*+!.4!'6:'4:!.&-!'*7(-8!C6+-!'&!34)!+*4-!510*''45&D!:&-!'*7(-!-*+(!

4():)-0-!5*41!.0(&1B)+&1! :6! '261?&! )B5*-0&!E! :@*5016(&41!&+!'261?&!.4!-&1<)'&!

4+)<&1-&:8! C6+-! '&-! ')1'*+-(6+'&-D! :&-! B0(2*.&-! .&! '6:'4:! .&<)&++&+(! 4+&!

510*''456()*+!.&! :6!10?4:6()*+!54)-34&!:6!<6:).)(0!.&-!/)?41&-!.&!'*7(!'2*)-)&-!

561! :&! 10?4:6(&41! .05&+.! &+! ?16+.&! 561()&! .&-! B0(2*.&-! .&! '6:'4:8! %)! 4+&!

'*B5&+-6()*+!.*)(! =(1&! 6''*1.0&!5*41! :&-!.0/)')(-! &+?&+.10-!561! :6! /*41+)(41&!

.&-! *>:)?6()*+-! .&! -&1<)'&! 4+)<&1-&:D! :6! >6-&! .&! -*+! '6:'4:! .*)(! -&! /6)1&! -41! :&!

'*7(! .@4+&! /*41+)(41&! &//)'6'&! .4! -&1<)'&8! F:! &-(! 0?6:&B&+(! 51)B*1.)6:! 34&! '&!

'6:'4:!+&!'*+'&1+&!34&! :6!561(!.&-!'*7(-!6//01&+(-!64!-&1<)'&!4+)<&1-&:8!G&!34)!

)B5:)34&! .&! -*:4()*++&1! :&! 51*>:HB&! 5*-0! 561! :6! 10561()()*+! .&-! '*7(-!

'*BB4+-8!G@&-(!'&!34&!+*4-!(&+(&1*+-!.&!/6)1&!.6+-!'&((&!-&'()*+D!<)6!4+&!1&<4&!

.&-! .&4;! 51)+')56:&-! B0(2*.&-! .&! 10561()()*+! .&-! '*7(-! '*BB4+-8! C6+-! 4+!

51&B)&1!(&B5-!+*4-!6::*+-!).&+()/)&1!5:4-!&+!.0(6):!:&-!51*>:HB&-!5*-0-!561!:&-!

'*7(-!'*BB4+-8!

!

I"8!,&-!51*>:HB&-!5*-0-!561!:&-!'*7(-!'*BB4+-8!

!

,&-! '*7(-! '*BB4+-! -*+(! 4+&! +4)-6+'&! &+! (&1B&! '*B5(6>:&-! '61! ):-!

1&+.&+(! )B510')-! :&! 51);! .@4+! 51*.4)(! &+! 561()'4:)&1! JK&6:.D! "$$LM8! A+! (&1B&-!

0'*+*B)34&-D!):-!1&510-&+(&+(!E!:6!/*)-!4+&!-*41'&!.&!?6)+-!.&!51*.4'()<)(0!N<)6!

:@&;5:*)(6()*+!.&-!0'*+*B)&-!.@0'2&::&O!&(!.&-!51*>:HB&-!5*(&+()&:-!)+-*:4>:&-!&+!

(&1B&-!.&!5*:)()34&!.&!:6!'*+'411&+'&8!%&:*+!G6<&!&(!P)::-!J"$$QM!R!*0::01'"17'

;0%1$'/04$4'"#&'"'+&"7"/+&!$0'#&<63"$0#4='>6$'"'>001'$0'/0146:&#4'?8!A+!/6)(D!):!-4>-)-(&!



!"#$%&'()'*+",%$#&'-)'''''''''''''''''''''''''''''.&/$%01'('2'3&4'$&/+1%56&4'7&'#8,"#$%$%01'7&4'/09$4)'

! "ST!

.&! ?16+.&-! )+'&1()(4.&-! -41! :&-! 105*+-&-! &+! (&1B&-! .&! 5*:)()34&! 54>:)34&! E!

655*1(&1!E!'&((&!34&-()*+8!!

,@*>:)?6()*+! .@4+&! '*B5(6>):)(0! -05610&D! 5&4(! +4)1&! E! :6! 106:)-6()*+! .&!

'&1(6)+-! ?6)+-! .&! 51*.4'()<)(0! 6:*1-! 34&! :6! +*+! )+(&1<&+()*+! 54>:)34&! 5&4(!

5&1B&((1&!64;!&+(1&51)-&-!&+!-)(46()*+!.&!B*+*5*:&!-41!:&41-!6'()<)(0-!)+)()6:&-!

.&!-&!5:6'&1!&+!5*-)()*+!.*B)+6+(&!-41!:&-!B61'20-!6.U6'&+(-!<)6!.&-!516()34&-!

6+()V'*+'411&+()&::&-8!

G&! 34)! 1&+.! '&((&! 34&-()*+! E! :6! /*)-! 5:4-! )B5*1(6+(&! &(! 5:4-! .)//)'):&! E!

10-*4.1&! '@&-(! :@6''1*)--&B&+(! .&! :6! 51*5*1()*+! .&! '*7(-! 34)! -*+(! '*BB4+-! E!

5:4-)&41-!51*.4)(-8!,&-!(0:0'*BB4+)'6()*+-!-*+(!4+!>*+!&;&B5:&D!54)-34&!.6+-!

'&! -&'(&41! :&-! '*7(-! /);&-! 0'2*40-! -*+(! -4501)&41-! 64;! '*7(-! <61)6>:&-! NE! '&:6!

-@6U*4(&!34&!:6!.)-(6+'&D!51)+')56:!0:0B&+(!.&-!'*7(-!<61)6>:&-!&-(!.&!B*)+-!&+!

B*)+-!4+!/6'(&41!.&!'*7(-O8!,@6::*'6()*+!.&-!'*7(-!&-(!5*41!561()&!4+&!34&-()*+!

(&'2+)34&!&(!5*41!561()&!4+&!34&-()*+!5*:)()34&8!C6+-!:&-!'6-!*W!):!+@X!6!56-!.&!

51*>:HB&-! (&'2+)34&-! )+-41B*+(6>:&-D! :&-! 561()')56+(-! 64! 51*'&--4-! 5*:)()34&!

N*5016(&41-! 2)-(*1)34&-! .*B)+6+(-D! &+(16+(-! 5*(&+()&:-D! '*+-*BB6(&41-D!

10?4:6(&41-!&(!?*4<&1+&B&+(O!5&4<&+(!-4>)1!.&!/*1(&-!)+')(6()*+-!E!51*5*-&1!.&-!

-*:4()*+-!561()'4:)H1&-!64!51*>:HB&!.&!:@6::*'6()*+-!.&-!'*7(-8!A(!'&')!5*41!.&-!

16)-*+-! 0(1*)(&B&+(! :)0&-! E! :&41-! )+(01=(-! 0'*+*B)34&-! 1&-5&'()/-8! %&:*+! K&6:.!

J"$$LD! 58Y! M! R!@+&1' "' ,"#$%/63"#' 4&$' 0A' "330/"$%01' #63&' "#&' /+04&1=' $+04&' 70%17' $+&'

/+004%1<'"#&'10$'61"B"#&'0A'+0B'$+&'/+0%/&'0A'"330/"$%01'#63&'"AA&/$4',"#$%/63"#'06$,6$4'

"17'$+64'<#06,4'0A'/0146::&#4)!Z!G*1*::6)1&B&+(D!-)!:@*+!'*++6[(!:&!10-4:(6(!.0-)10D!

):!+@X!6!64'4+&!.)//)'4:(0!E!51*.4)1&!4+&!61?4B&+(6()*+!5:64-)>:&!5*41!'2*)-)1!:6!

-*:4()*+!.@6::*'6()*+!.&-!'*7(-!5&1B&((6+(!.@X!561<&+)18!

!

F:!&-(!5*--)>:&!.&!10-4B&1!:&-!.)//)'4:(0-!34&!5*-&!:@6::*'6()*+!.&-!'*7(-!.&!

:6!B6+)H1&!-4)<6+(&!\!

V!:6!1&'2&1'2&!.@4+&!-*:4()*+!4+)34&!&-(!?0+016:&B&+(!<6)+&D!

V!):!X!6!.&-!)+')(6()*+-!/*1(&-!'*+(1&!:6!10<0:6()*+!.&-!.*++0&-!'*+'&1+0&-8!

G&-! .&4;! *>-(6':&-! E! :@6::*'6()*+! *5()B6:&! .&-! '*7(-! -*+(! 1&+/*1'0-! 561!

.&4;!64(1&-!.)//)'4:(0-!)+201&+(&-!E!:6!+6(41&!.&-!.*++0&-!.&!'*7(-!&::&-VB=B&-D!

64--)! >)&+! 34@64! 51*'&--4-! .@6::*'6()*+8! A+! &//&(D! :&-! '*7(-! +&! -*+(! 56-!



!"#$%&'()'*+",%$#&'-)'''''''''''''''''''''''''''''.&/$%01'('2'3&4'$&/+1%56&4'7&'#8,"#$%$%01'7&4'/09$4)'

! "S"!

(*(6:&B&+(!&;*?H+&-8!C@4+&!561(D!:&-!'*7(-!.@&;5:*)(6()*+!<61)&+(!6<&'!:&!+)<&64!

.&!:6!'*+'411&+'&!E!:634&::&!&-(!-*4B)-&!:@&+(1&51)-&8!]+!&-()B&!&+!?0+016:!34&!

5:4-!'&((&!'*+'411&+'&!&-(!/*1(&D!5:4-!:6!51&--)*+!E!:6!>6)--&!.&-!'*7(-!:@&-(!64--)8!!

C@64(1&!561(D!:&!'*7(!.&!'65)(6:!.&!:@&+(1&51)-&!&-(!6//&'(0!561!-6!-(14'(41&!

N.*+'! 561! :6! '*+'411&+'&! &(! :6! -(14'(41&! .&! :6! 10?4:6()*+O8! F:! X! 6! .)//01&+(&-!

'*+<&+()*+-! .&!B&-41&8! A+! 561()'4:)&1! '*+'&1+6+(! :@0<6:46()*+! .&-! 6'()/-! &(! :6!

B&-41&! .&! :6! .0510')6()*+8!C6+-! :&! '*+(&;(&! .&-!!6>3%/4'C$%3%$%&4=! '&((&!B&-41&!

6//&'(&!:61?&B&+(!:&!'6:'4:!.&-!51*>6>):)(0-!&(!:&-!'*+':4-)*+-!-41!:&!B*+(6+(!.&!

'65)(6:! 4():)-08! ,6! :)((016(41&! ).&+()/)&! .&4;! '*+'&5(-! .)//01&+(-! .@).&+()/)'6()*+!

.&! '&! B*+(6+(D! JK&6:.D! "$^$D! 58Y"QV"YM8! ,@4+&! &-(! >6-0&! -41! :6! B&-41&! .&! :6!

'656')(0!.@4+&!&+(1&51)-&!E!1&B5:6'&1!-&-!6'()/-!&;)-(6+(-!561!.@64(1&-!E!'656')(0!

51*.4'()<&!0?6:&!N'*+'&5(!.@]5&16()+?!G656>):)(X!P6)+(&+6+'&O8!,@64(1&!-&!>6-&!

-41! :&! +)<&64! .&! 1&(*41! -41! '65)(6:! )+<&-()! .4! 5*)+(! .&! <4&! .&! :@6'()*++6)1&!

N_)+6+')6:!G65)(6:!P6)+(&+6+'&O8!

G&-! ')+3! 5*)+(-! .*)<&+(! =(1&! ?61.0-! E! :@&-51)(! :*1-! .&-! 6+6:X-&-! .&-!

.)//01&+(&-! B0(2*.&-! .@6::*'6()*+! .&-! '*7(-8! ]+! .)//01&+')&! &+! ?0+016:! .&4;!

6551*'2&-!.4!51*>:HB&!\!:&-!G*7(-!(*(6:&B&+(!.)-(1)>40-!ND633E'F%4$#%>6$&7'*04$4!

06'DF*OD&(! :&-!'*7(-!>6-0-!-41! :@6'()<)(0! NG/$%H%$E'I"4&7'*04$4!06'GI*O8!`*4-! :&-!

(16)(&1*+-!-4''&--)<&B&+(8!

!

I!Q8!,&-!G*7(-!a*(6:&B&+(!C)-(1)>40-!N_CGO8!

,6! B0(2*.&! .&-! _CG! &-(! 2)-(*1)34&B&+(! :6! 5:4-! 6+')&++&8! G@&-(! 64--)!

'&::&!-41!:634&::&!*+(!0(0D!&(!-*+(!&+'*1&!561/*)-D!>6-0&-!:&-!&-()B6()*+-!.&!'*7(-!

.&-!*>:)?6()*+-!.&!-&1<)'&!4+)<&1-&:!1&B5:)&-!561! :&-!*5016(&41-8!A+!&+!<*X6+(!

-4''&--)<&B&+(! :&!51)+')5&D!54)-! :&-! :)B)(&-D!+*4-!6::*+-!B&((1&! &+! :4B)H1&! :&-!

0:0B&+(-!34)!*+(!/6)(!34@&::&!&-(!64U*41.@24)!51*?1&--)<&B&+(!.0:6)--0&8!

!

b!c1)+')5&8!

!

b55&:0-! 64--)! G*7(-! a*(6:&B&+(! b((1)>40-D! ):-! 5&1B&((&+(! :6! B)-&! &+!

5:6'&!.&!51*'0.41&-! -X-(0B6()34&-!<)6! :&-34&::&-! (*4-! :&-! '*7(-D! X! '*B51)-! :&-!



!"#$%&'()'*+",%$#&'-)'''''''''''''''''''''''''''''.&/$%01'('2'3&4'$&/+1%56&4'7&'#8,"#$%$%01'7&4'/09$4)'

! "SQ!

'*7(-! '*BB4+-! -*+(! 6::*40-! E! .&-! 51*.4)(-! 561()'4:)&1-8! F:-! -@655:)34&+(! E!

:@6::*'6()*+! .&-! '*7(-! '*B5(6>:&-! 6'(4&:-8! G@&-(! 4+&! B0(2*.&-! .)(&! R!)')! &(!

B6)+(&+6+(!Z8!

G&-!B0(2*.&-! '*+-)-(&+(! &+!4+&!6::*'6()*+! &;264-()<&!.&! (*4-! :&-! '*7(-!

-41!(*4-!:&-!-&1<)'&-!.@4+&!&+(1&51)-&8!,&-!.*++0&-!51*.4)(&-!)+':4&+(!:&-!'*7(-!

.)1&'(&B&+(!&(!)+.)1&'(&B&+(!6((1)>46>:&-!E!4+!-&1<)'&D!5:4-!4+&!561(!.&-!'*7(-!

-6+-!1&:6()*+-!.)1&'(&!'*BB&!:&-!'*7(-!'*BB4+-!10-).4&:-8!!

,6! B0(2*.&! .@6::*'6()*+! .&-! '*7(-! )+.)1&'(-! &-(! -455*-0&! =(1&! '64-6:&!

B6)-!-&!(1*4<&!=(1&!&+!516()34&D!(*(6:&B&+(!61>)(16)1&!Jd1*e+!6+.!%)>:&XD!"$^SM8!

,&-! .*++0&-! )--4&-! .&! '&((&! B0(2*.&! -*+(! 26>)(4&::&B&+(! >6-0&-! -41!

:@*1?6+)-6()*+!2)-(*1)34&!.&-! '*7(-D! '@&-(!E!.)1&!-41! :6!'656')(0!52X-)34&!&(!-41!

:@*1?6+)-6()*+! '*BB&1')6:&! &(! 6.B)+)-(16()<&! 6'(4&::&-8! ,&-! .*++0&-! -*+(!

&;(16)(&-!.&-!:)<1&-!&(!.&-!'*B5(&-!.&!:@&+(1&51)-&8!C*+'!&::&-!1&/:H(&+(!:&!B*.&!

6'(4&:!.&!51*.4'()*+!6)+-)!34&!:&-!+)<&64;!6'(4&:-!.&!51*.4'()*+8!F:!+@X!6!56-!.&!

'*11&'()*+!&+!'6-!.&!-41!*4!.&!-*4-!'656')(08!

F:!X!6!.)//01&+(&-!B0(2*.&-!5*41!:@6::*'6()*+!.&-!'*7(-!10-).4&:-!E!'2634&!

-&1<)'&8!C)<)-&1! :&-! '*7(-! '*BB4+-! E! 561(! 0?6:&! &+(1&! '2634&! -&1<)'&! &-(! 4+&!

B0(2*.&!-)B5:)-(&!34)!6>*4()!?0+016:&B&+(!E!.&-!10-4:(6(-!61>)(16)1&-!&(!-*4<&+(!

)::*?)34&-8!,&-!51)+')56:&-!B0(2*.&-!4():)-0&-!-*+(!Jb+.&1-*+D!"$$LM!\!

V ,6!B0(2*.&!.4!R!1&:6()<&!*4(54(!Z!Nf]POD!.6+-!:634&::&!:&-!'*7(-!-*+(!

10561()-! &+(1&! :&-! -&1<)'&-! &+! /*+'()*+! .&! :6! 561(! .&! '26'4+! .6+-! :6!

51*.4'()*+! (*(6:&8! G&((&! B0(2*.&! +@&-(! 5*--)>:&! 34&! 346+.! (*4(&! :6!

51*.4'()*+!5&4(!=(1&!'*B5(6>):)-0&!&+!(&1B&-!52X-)34&-8!

V ,6! B0(2*.&! .4! 1&<&+4! >14(! NgfPO!\! :&-! '*7(-! -*+(! 10561()-! &+!

51*5*1()*+!.&!:6!561(!.&-!-&1<)'&-!.6+-!:&!1&<&+4!.&!:6!/)1B&8!

V ,6!B0(2*.&! .4! 1&<&+4! +&(! N`fPO!\! :&-! '*7(-! -*+(! 10561()-! &+(1&! :&-!

-&1<)'&-!&+!/*+'()*+!.&!:&41!'*+(1)>4()*+!64!1&<&+4!+&(!.&!:6!/)1B&8!

V ,6! B0(2*.&! .&-! '*7(-! 6((1)>46>:&-! NbGPO!\! :&-! '*7(-! -*+(! 10561()-!

&+(1&!'2634&!-&1<)'&!&+!/*+'()*+!.&-!'*7(-!.)1&'(-!&(!)+.)1&'(-!34&!:@*+!

5&4(!6((1)>4&1!E!'26'4+!.@&+(1&!&4;8!

,6! :)((016(41&! -41! :&! -4U&(! 1&()&+(! 34&! :&-! >6-&-! (16.)()*++&::&-! .&!

:@6::*'6()*+! .&-! '*7(-! N(16<6):! &(! '65)(6:O! *+(! 0(0! 1&B)-&-! &+! 34&-()*+! 561! :&-!
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! "SY!

'26+?&B&+(-! (&'2+*:*?)34&-! &(! *1?6+)-6()*++&:-8! 946+.! 4+&! 51*5*1()*+!

)B5*1(6+(&! .&-! '*7(-! &-(! /);&D! ):! &-(! .)//)'):&! .&! (1*4<&1! .&-! >6-&-! .@6::*'6()*+!

'*+<6)+'6+(&-!5*41!:&-!/16)-!?0+0164;8!

!

d8!,)B)(&-!.&!'&((&!B0(2*.&8!

!

,@655:)'6()*+!.&-!B0(2*.&-!>6-0&-!-41!:&-!_CG!5*41!:6!10?4:6()*+!&(!:&-!

.0')-)*+-! .&! /);6()*+! .&-! 51);! *+(! 0(0! /*1(&B&+(! '1)()340&-! .6+-! :6! :)((016(41&!

0'*+*B)34&8! %&:*+! d1*e+! 6+.! %)>:&X! J"$^SMD! R!JKL' DF*' "330/"$%01' :&$+074' "#&'

&44&1$%"3E'"#>%$#"#E='E&$'/"1'3&"7'$0'B%7&3E'7%AA&#&1$'#&463$4)'M+&#&'%4'10'&AA0#$'%1'DF*'

,#%/%1<' $0' %1/#&"4&' &/010:%/4' &AA%/%&1/E=' E+&' %:,0#$"1$' /04$' /01/&,$' %4' 10$' :"#<%1"3'

/04$=' >6$' "1' "H&#"<&' /04$' B%$+' 10' /3&"#' #"$%01"3&h8! `&4D! `&((D! %(4B5/! &(! %'2B).(!

J"$$iMD!6U*4(&+(!:&-!'1)()34&-!-4)<6+(&-!E!'&::&-!.&!d1*e+!&(!%)>:&X!!J"$^SM\!

V ,&! /6)(! 34&! :@6::*'6()*+! .&-! '*7(-! -*)(! 61>)(16)1&! 1&+.! :&-! .*++0&-!

)B51*51&-!E!:6!.0')-)*+!-41!:&-!51);8!

V %)!:@*+!4():)-&!:&-!B0(2*.&-!gfP!*4!`fP!5*41!/);&1!:&-!51);!*+!4():)-&!

4+!16)-*++&B&+(!')1'4:6)1&!54)-34&!'&-!B0(2*.&-!-*+(!>6-0&-!-41!:&-!

1&<&+4-8!

V ,&-! 51);! 6)+-)! *>(&+4-! '*+.4)-&+(! E! 4+&! 6::*'6()*+! )+&//)'6'&! .&-!

1&--*41'&-!54)-34@):!+&!10<H:&+(!56-!:6!10&::&!161&(0!.4!>)&+8!

V G*BB&! :&! B*+(1&! ABB&1-*+! J"$$LM"D! 4+&! /)1B&! B4:()V51*.4)(-!

1&+(6>:&! 5&4(! .&<&+)1! .0/)')(6)1&! 346+.! &::&! 1&+*+'&! E! 51*.4)1&! 4+!

>)&+!.*+(!:&-!_CG!-*+(!-4501)&41-!64;!1&<&+4-!?0+010-!561!'&!>)&+8!

V ,&-! 6551*'2&-! >6-0&-! -41! :&-! _CG! +&! ()&++&+(! &+! ?0+016:! 64'4+!

'*B5(&! .&-! '26+?&B&+(-! (&'2+*:*?)34&-D! +)! .&-! )+&//)')&+'&-! .&-!

51*'0.0-!.&!51*.4'()*+!*4!.&-!B0(2*.&-!.&!(16<6):8!

!

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
"! F:!B*+(1&! 34&! '&')! 5&4(! -&!51*.4)1&! '61! :&-!51*.4)(-!+&! -*+(!56-!<16)B&+(!+*+! 1&+(6>:&-! :*1-34&! :&41-!

1&<&+4-!-*+(!-4501)&41-!E!:&41-!'*7(!)+'10B&+(64;!'@&-(!E!.)1&!346+.!):-!'*+(1)>4&+(!64;!'*7(-!'*BB4+-!

.&!:6!/)1B&8!



!"#$%&'()'*+",%$#&'-)'''''''''''''''''''''''''''''.&/$%01'('2'3&4'$&/+1%56&4'7&'#8,"#$%$%01'7&4'/09$4)'

! "SL!

,6! 5*41-4)(&! .&! :@4():)-6()*+! .&! '&-! B0(2*.&-! 5&4(! -&! U4-()/)&1! 561! :6!

(16.)()*+D!561!:&!/6)(!34@&::&-!-)B5:)/)&+(!:6!'*::&'(&!.&-!.*++0&-8!A(!-41(*4(!561!:&!

/6)(! 34&! :6! 51&--)*+! '*+'411&+()&::&! -41! :&-! )+.4-(1)&-! &+! 34&-()*+! +@&-(! -6+-!

.*4(&! 56-! &+'*1&! 6--&j! /*1(&! 5*41! '*+.4)1&! E! :&41! 0<)'()*+8! `06+B*)+-D! :&-!

0<*:4()*+-! (&'2+*:*?)34&-! *+(! '*+.4)(! E!.&-!B*.)/)'6()*+-!.6+-! :6! 10561()()*+!

.&-!'*7(-!561!:6!B0(2*.&!.&-!'*7(-!(*(6:&B&+(!.)-(1)>40-8!!

!

,&-! 6<6+'0&-! (&'2+*:*?)34&-! *+(! 4+! 64(1&! &//&(8! ,&-! '*7(-!

(16.)()*++&::&B&+(! '*+-).010-! '*BB&!'*BB4+-!0(6)&+(!&+! /6)(!4+!B0:6+?&!.&!

'*7(-!10&::&B&+(!'*BB4+-!&(!.&!'*7(-!.)1&'(-! D!34@):!0(6)(!(1*5!.)//)'):&!*4!(1*5!

'*7(&4;!.&!-0561&18!,&-!6<6+'0&-!106:)-0&-!&+!B6()H1&!.&!'*B5(6>):)(0!E!:6!/*)-!

&+! (&1B&! .&! 5*--)>):)(0-! &(! .&! '*7(! *+(! :61?&B&+(! 0(&+.4! :&-! 5*--)>):)(0-! .&!

-05616()*+!.&-!'*7(-8!!

!

b)+-)D! ):! &-(!B6)+(&+6+(!5*--)>:&D! .6+-!.&!+*B>1&4;! '*+(&;(&-D! .&! /6)1&!

655616[(1&!'&-!'*7(-!.)1&'(-!&(!.&!:&-!6//&'(&1!-&:*+!:@4():)-6()*+!10&::&D!64--)!>)&+!

34&! .&! :&-! -0561&1! (*4U*41-! -&:*+! :@4():)-6()*+8! ,6! '*+U*+'()*+! .&! '&-! .&4;!

0<*:4()*+-! /6)(! 34&! :6! 51*5*1()*+! .&! /16)-! ?0+0164;! 34&! :@*+! .*)(! 6//&'(&1!

61>)(16)1&B&+(! .)B)+4&! '*+-).016>:&B&+(8! c*41! 64(6+(! :&-! :)B)(&-! <4&-! 5:4-!

264(D! 1&+.&+(! )B5*--)>:&! :@4():)-6()*+! .&-! _CG! .6+-! :&! '6:'4:! .&-! '*7(-! .&-!

*>:)?6()*+-!.&!-&1<)'&!4+)<&1-&:!&+!<4&!.@*>(&+)1!4+&!&-()B6()*+!5*4<6+(!-&1<)1!

.&! >6-&! E! 4+&! 0<&+(4&::&! '*B5&+-6()*+! 6''*1.0&! E! :@*5016(&41! 6434&:! '&-!

*>:)?6()*+-!-*+(!)B5*-0&-8!

!

I! Y8! ,&-! B0(2*.&-! bdG! &(! :&41-! .01)<0-!

516()34&-8!

!

,@6::*'6()*+!.&-!'*7(-!'*BB4+-!<)6!:6!B0(2*.&!.&-!_CG!+&!.*++6+(!56-!

-6()-/6'()*+D!:&-!6551*'2&-!bdG!34&!+*4-!6::*+-!0(4.)&1!.6+-!'&!5616?1652&!-&!

-*+(!.0<&:*550&-D! JG**5&1!6+.!k65:6+D"$^^MD! Ja*-2)l6e6D! F++&-D!P)('2&::! 6+.!

a6+6l6D! "$$YM8! P6)-D! &::&-! +0'&--)(&+(! &+'*1&! (1*5! .m)+/*1B6()*+-! .*+(! +&!



!"#$%&'()'*+",%$#&'-)'''''''''''''''''''''''''''''.&/$%01'('2'3&4'$&/+1%56&4'7&'#8,"#$%$%01'7&4'/09$4)'

! "S#!

5&4<&+(!.)-5*-&1!:&-!10?4:6(&41-!&(!5&4!.@*5016(&41-!:&-!*+(!B)-&!&+!5:6'&8!c*41!

1&B0.)&1! E! '&(! 0(6(! .&! /6)(D! .&-! B*.H:&-! 6+6:X()34&-! .&! '*7(-D! -*1(&! .&!

51*:*+?&B&+(-!R!516()'6>:&-!Z!.&-!B*.H:&-!bdGD!*+(!0(0!B)-&-!64!5*)+(8!`*4-!

:&-!0(4.)&1*+-!E! (16<&1-! :&41-! '616'(01)-()34&-!?0+016:&-!&(!4+!&;&B5:&!.6+-! :&!

.&4;)HB&!5*)+(!.&!'&!5616?1652&8!

!

!

!

b!,6!P0(2*.&!b'()<)(X!d6-&.!G*-()+?8!

!

b55:)340&! 1)?*41&4-&B&+(D! &::&! -4551)B&! :&-! )+'*+<0+)&+(-! .&-!

B0(2*.&-! >6-0-! -41! :&-! _CG8! ,6! B0(2*.&! bdG! 51*.4)(! .&-! )+/*1B6()*+-! 34)!

.*++&+(! 4+&! 52*(*?1652)&! &;6'(&! .&-! '*7(-! .&! 51*.4'()*+D! .&!

'*BB&1')6:)-6()*+!&(!.&!.)-(1)>4()*+!.&-!51*.4)(-!*4!.&-!-&1<)'&-!-41!:&!B61'208!

!A::&!.)//H1&!.&-!B0(2*.&-! (16.)()*++&::&-!>6-0&-!-41! :&-!_CG!&+!'&!-&+-!

34@&::&! -@)+(01&--&! 51)+')56:&B&+(! 64;! 6'()<)(0-! 34&! 1&34)&1(! :6! 51*.4'()*+! .4!

>)&+! *4!.4! -&1<)'&! 64! :)&4! .&! -&! /*'6:)-&1! -41! :&! >)&+! *4! :&! -&1<)'&! :4)VB=B&8!

b)+-)D!:&-!.*++0&-!34@&::&!51*.4)(!-*+(!5:4-!E!B=B&!.&!104+)1!:&-!)+/*1B6()*+-!

+0'&--6)1&-! 64;! .0')-)*+-! -(16(0?)34&-! &(! *1?6+)-6()*++&::&-D! 6)+-)! 34@E! :6!

10?4:6()*+8!

!

%&:*+! '&((&! B0(2*.&D! :&-! '*7(-! -*+(! 6((1)>40-! E! .&-! >)&+-! -&:*+! 4+&!

6+6:X-&!.&-!'64-&-!.&!'&-!'*7(-!34&!:@*+!655&::&!R!'*-(!.1)<&1-!Z8!,&-!'*7(-!-*+(!

).&+()/)0-!&(!10561()-!-41!:6!>6-&!.&-!6'()<)(0-!+0'&--6)1&-!5*41!:6!51*.4'()*+!.4!

>)&+!*4!.4!-&1<)'&8!b)+-)! :@6551*'2&!bdG!0(6>:)!4+!:)&+!.&!'64-&!E!&//&(!.)1&'(!

&+(&!:&-!6'()<)(0-!106:)-0&-D!:&41-!'*7(-!6--*')0-!&(!:&!10-4:(6(!.&!'&-!6'()<)(0-8!n+&!

.&-'1)5()*+! 56-! E! 56-! .4! /*+'()*++&B&+(! .&! '&((&! B0(2*.&! .*++&! :6! '26[+&!

-4)<6+(&!J!oFkD!"$$iM8!

V F.&+()/)'6()*+!.&-!51*.4)(-!&(!-&1<)'&-!/*41+)-!561!:6!/)1B&8!

V b+6:X-&! 5*41! .0/)+)1! 34&::&! 561(! .&-! 6'()<)(0-! &-(! 1&34)-&! 5*41!

51*.4)1&D!'*BB&1')6:)-&1!&(!/*41+)1!:&!>)&+!*4!:&!-&1<)'&8!
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! "SS!

V F.&+()/)'6()*+! .&-! '*-(-! .1)<&1-! 34)! .0(&1B)+&+(! :&! +)<&64! .&-! '*7(-!

)+.4)(!5*41!:&!+)<&64!.@6'()<)(0!&;&1'08!

V b((1)>4()*+!.&-!'*7(-!.)1&'(-!&(!)+.)1&'(-!64;!6'()<)(0-!&+!-&!>6-6+(!-41!

:@4():)-6()*+!.&!'&-!'*-(-!.1)<&1-8!

V ,&-!6'()<)(0-!&(!:&41-!'*7(-!6((1)>40-!-*+(!1&:)0-!&+(1&!&4;Q8!

!

G*BB&!:6!B0(2*.&!bdG!4():)-&!4+!?16+.!+*B>1&!&(!4+&!?16+.&!<61)0(0!

.&! >6-&-! .&! .)-(1)>4()*+! .&-! '*7(-D! *+! *>()&+(! 4+&! 510')-)*+! (1H-! )B5*1(6+(&!

.6+-!:6!.)-(1)>4()*+!.&-!'*7(-!-41!:&!5:6+!.&!:6!'*+-*BB6()*+!.&!1&--*41'&-!&(!

.&-! 1&:6()*+-!.&!'64-6:)(08!,&! -X-(HB&!bdG!-&! /*'6:)-&! -41! :&-!6'()<)(0-!&+! (6+(!

34&!/*1'&-!'*+.4'(1)'&-!.6+-!:@*''411&+'&!.&-!'*7(-!&(!'*+-).H1&!(*4-!:&-!'*7(-!

.6+-!4+&!'26[+&!.&!<6:&41!.&!:6!1&'2&1'2&!64!-&1<)'&!64!'*+-*BB6(&418!b)+-)D!

'&! 51*'0.0! .*++&! :6! >6-&! 6551*51)0&! E! :6! B&-41&! .&-! ,fFG! &(! E! :&41!

16''*1.&B&+(! 64;!>)&+-! &(! -&1<)'&-8!,&! -X-(HB&!bdG!+&!.*++&!56-! -&4:&B&+(!

.&-! )+/*1B6()*+-! 5*41! :6! 51)-&! .&! .0')-)*+! -41! :&-! 51);8! F:! 5&1B&(! 64--)!

.@&//&'(4&1!4+!'*+(1p:&!&//&'()/! -41! :&!51*'&--4-!.&!51*.4'()*+!&(!-41! :&-!'*7(-8!

G@&-(! 51)+')56:&B&+(! 5*41! '&((&! 16)-*+! 34@):! &-(! .&! 5:4-! &+! 5:4-! 4():)-0D! 561'&!

34@):! 105*+.! 64;! 6((&+(&-! .&-! &+(1&51)-&-! &+! -)(46()*+! .&! /*1(&! '*+'411&+'&8!

946+.!):!&-(!)+-(6::0!&(!4():)-0D!):!/*41+)(!'&!34)!&-(!<16)B&+(!+0'&--6)1&!64!'6:'4:!

.&! :6! /*41+)(41&! .&-! *>:)?6()*+-! .&! -&1<)'&! 4+)<&1-&:!\! .&-! .*++0&-! .&! '*7(!

1&/:0(6+(!4+&!51*.4'()*+!&//)'6'&8!

!

G&1(6)+-! *5016(&41-! (0:0'*B-! &41*50&+-! *+(! .0UE! B)-! &+! 5:6'&! .&! (&:-!

-X-(HB&-8!G@&-(!:&!'6-!.&!P&1'41XD!.&!a0:)6!&(!.&!C&4(-'2&!a0:0l*B8!C6+-!:&!'6-!

.&-! *5016(&41-! 2)-(*1)34&-D! ):! '*+<)&+(! +06+B*)+-! .&! 1&-(&1! 514.&+(! .6+-!

:@0<6:46()*+! .&-! )+/*1B6()*+-! .*++0&-! 561! :&41-! -X-(HB&-! bdG8! G&::&-V')!

5&4<&+(!+&!56-! 10&::&B&+(! 1&/:0(&1!4+&! /*41+)(41&!&//)'6'&!.4!-&1<)'&D!54)-34&!

:&-! )+&//)'6')(0-! 510-&+(&-! .6+-! :&! /*+'()*++&B&+(! .&-! *5016(&41-! *+(! 54!

5&1-)-(&18!%&:*+!:@)B5*1(6+'&!.4!B61'20!34@):-!'*+(1p:&+(!64U*41.@24)D!):-!*+(!54!
!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
Q!%@):!1&-(&!4+!10-).4-!.&!'*7(-!'*BB4+-!+*+!6((1)>46>:&-!651H-!'&!51*'&--4-D!):!5*4116)(!=(1&!5*--)>:&!.&!:&!

.)-(1)>4&1! -&:*+! :@4+&! .&-! B0(2*.&-! _CGD! B6)-! '&:6! 6! 0(0! 1&U&(08! ]+! '2*)-)(! 6:*1-! .&! :&! 10.4)1&! 64!

B6;)B4B8!
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! "Si!

&-501&1! '*4<1)1! :&41-! 0<&+(4&::&-! )+&//)'6')(0-! 561! :&-! 51);8! %)! '&-! )+&//)'6')(0-!

-*+(!)+':4-&-!.6+-!:&-!'*7(-!.*++0-!5*41!:&!'6:'4:!.4!'*7(!+&(!.&-!*>:)?6()*+-!.&!

-&1<)'&!4+)<&1-&:D!:&!10?4:6(&41!.*)(!-@6--41&1!34@&::&-!-&1*+(!0:)B)+0&-!.4!'6:'4:!

/)+6:8!A+!516()34&!'&:6!5&4(!<*4:*)1!.)1&!&//&'(4&1!.&-!'*11&'()*+-!.&!:@*1.1&!.&!

QT!E!YTq!-41!:&-!B*+(6+(-!.@*1)?)+&8!

!

!

!

!

C&4;! '*+':4-)*+-! -@)B5*-&+(! 6:*1-8! C@4+&! 561(D! :&-! -X-(HB&-! bdG!

'*11&-5*+.&+(!561/6)(&B&+(!64;!&;)?&+'&-!.4!'6:'4:!.&-!,fFG8!C@64(1&!561(D!:&-!

*5016(&41-! 2)-(*1)34&-! .*)<&+(! 6>-*:4B&+(! B&((1&! &+! 5:6'&! .&! (&:-! -X-(HB&-!

5*41!5*4<*)1! /6)1&! /6'&! E!4+&! '*+'411&+'&! 34)! -&16! (*4U*41-!5:4-! <)<&D! &(! 56-!

-&4:&B&+(! 5*41! :&! '6:'4:! .&-! '*7(-! &+?&+.10-! 561! :6! /*41+)(41&! .4! -&1<)'&!

4+)<&1-&:8!

!

d8!,&-!B*.H:&-!.&!'*7(-!6+6:X()34&-!\!

!

G*BB&!+*4-!<&+*+-!.&! :&!<*)1D! :&-!B*.H:&-!bdG!-*+(!561()'4:)H1&B&+(!

6.65(0-! E!4+!&+<)1*++&B&+(! /*1(&B&+(! '*+'411&+()&:8!G&')!<)&+(!.4! /6)(! 34@):-!

-@6((6'2&+(!64;!*1)?)+&-!.&-!'*7(-8!`06+B*)+-D!'*B>)+&1!'&-!.*++0&-!&+(1&!&::&-!

-&:*+! :&-! 1&:6()*+-! /*+'()*++&::&-! .&! :6! /)1B&! 5*41! *>(&+)1! 4+&! 5&)+(41&! .4!

51*'&--4-!.&!51*.4'()*+!+@&-(!34@4+&!5&()(&!0(65&!6+6:X()34&8!

!

!%)!*+!106:)-&!:&!B=B&!51*'0.0!5*41!(*4(&-!:&-!1&:6()*+-!.&!'*7(-!*+!5&4(!

6:*1-! B*+(&1! 4+! 51*/):! .&! '*7(-! .&-! -&1<)'&-! .6+-! (*4(&-! :&-! ')1'*+-(6+'&-! .&!

/*41+)(41&!&(! -&:*+!.&-!346+()(0-!&(!.&-!346:)(0-!<61)6>:&-8!G@&-(! '&!34)!&-(! /6)(!

.6+-! :&-!B*.H:&-!6+6:X()34&-8! F:-! -*+(! 10'&BB&+(!.&<&+4-! )B5*1(6+(-!.6+-! :&!

51*'&--4-! .&! 10?4:6()*+! 6B01)'6)+! 64(*41! .4! -&1<)'&! 4+)<&1-&:! .&-!

(0:0'*BB4+)'6()*+-8! A+! &//&(D! ):-! -*+(! 4+! )+-(14B&+(! 54)--6+(! 34)! 5&4(! 64--)!



!"#$%&'()'*+",%$#&'-)'''''''''''''''''''''''''''''.&/$%01'('2'3&4'$&/+1%56&4'7&'#8,"#$%$%01'7&4'/09$4)'

! "S^!

>)&+! =(1&! '*+-(14)(! &(! 4():)-0! 561! :@*5016(&41! 34&! 561! .&-! *1?6+)-6()*+-!

&;(01)&41&-!E!'&:4)V')8!

!

"8!G616'(01)-()34&-!.&!'&-!B*.H:&-8!

!

,6!'616'(01)-()34&!.)-()+'()<&!.&-!B*.H:&-!6+6:X()34&!&-(!34@):-!0(6>:)--&+(!

.&-!1&:6()*+-!/*+'()*++&::&-!&+(1&!.&-!'*+.)()*+-!561()'4:)H1&-!.&!/*41+)(41&!.4!

-&1<)'&! N?16+.&! <)::&! *4! &-56'&! 1416:! 561! &;&B5:&OD! :&-! R!'*-(! .1)<&1-!Z! 34)!

.05&+.&+(!.&! '&-! '*+.)()*+-! &(! :&-! '*7(-! '*11&-5*+.6+(-! E! :6! /*41+)(41&!.&! '&!

-&1<)'&8!!

,&41!6<6+(6?&!&-(!510')-0B&+(!34@):-!.*++&+(!:&-!&//&(-!-41!:&-!'*7(-!.@4+!

?16+.! +*B>1&! .&! '*+/)?416()*+-! .)//01&+(&-8! A+(1&! 64(1&-D! ):-! (16.4)-&+(! :&-!

&//&(-! -41! :&-! '*7(-! .&-! 0'*+*B)&-! .@0'2&::&! &(! .@&+<&1?41&8! b4! .0561(D! :&-!

B*.H:&-! .&! '*7(! 6+6:X()34&-! *+(! 0(0! 4():)-0-! &+! *1?6+)-6()*+! )+.4-(1)&::&! X!

'*B51)-! .6+-! :&-! )+.4-(1)&-! .&! 10-&648! F:-! *+(! 64--)! 0(0! '*+-(14)(-! 5*41! .&-!

1&'2&1'2&-!4+)<&1-)(6)1&-!<)-6+(!5*41!:@6+6:X-&!.&-!-(14'(41&-!.&!'*7(-!.6+-!:&-!

(0:0'*BB4+)'6()*+-8! F:-! 0(6)&+(! 64! .0561(! '&+(10-! -41! :&! '*7(! .&! /*41+)(41&!

&+?&+.10!561!:&!10-&64!:4)VB=B&D!&(!+0?:)?&6)&+(!:&-!'*7(-!:)0-!64;!34&-()*+-!.&!

'*BB&1')6:)-6()*+!&(!.@*1?6+)-6()*+!)+(&1+&8!!

!

G&(!0(6(!.&! /6)(! 0(6)(! :6! '*+-034&+'&!.&! :6! -(14'(41&!B*+*5*:)-()34&!.&-!

/)1B&-!&(!:@)+(01=(!.&-!'2&1'2&41-!-&!5*1(6)(!-41(*4(!-41!:@0(4.&!.&!:6!346:)(0!.&!

B*+*5*:&! +6(41&:! .4! 10-&648! ,&-! 34&-()*+-! .&! B61l&()+?D! .&! 1&:6()*+-! 64;!

'*+-*BB6(&41-! &(! .@*1?6+)-6()*+! )+(&1+&D! &(! :&41-! '*7(-! 1&-5&'()/-D! +@0(6)&+(!

-)B5:&B&+(!56-!51)B*1.)6:&-!5*41!:&-!'2&1'2&41-!&(!:&-!B6+6?&1-!'*+'&1+0-8!F:!

&-(!+06+B*)+-! /64;!.&!.)-346:)/)&1! :&-!B*.H:&-!.&!'*7(!6+6:X()34&-!5*41!'&((&!

-&4:&!16)-*+!34@):-!+@*+(!56-!U4-34&!:E!51)-!&+!'*B5(&!(*4-!:&-!0:0B&+(-!.&!'*7(8!

,&-!B*.H:&-! 5&4<&+(! =(1&! '*B5:0(0-! &+! 4():)-6+(! :&-! .*++0&-! /*41+)&-! 561! :&-!

B*.H:&-!bdG8!F:-!-*+(!.*+'!4+!51*:*+?&B&+(!.&!'&-!B*.H:&-8!

!

G&-! B*.H:&-! 5&4<&+(! =(1&! '*+-(14)(-! 561! .&-! &;5&1(-! &;(01)&41-! 64;!

*5016(&41-8!A+!&//&(D!4+&!?16+.&!561()&!.&-!'*7(-!.&!.0:)<16+'&!.&-!-&1<)'&-!.&!
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! "S$!

(0:0'*BB4+)'6()*+!-*+(! )+.4)(-!561! :&! 10-&64! :4)VB=B&!&(! :6!-(14'(41&!.&!'*7(!

.&-! 10-&64;! &-(! >)&+! '*++4&8! G&! +@&-(! >)&+! -41! 56-! :&! '6-! .&-! '*7(-!

.@6.B)+)-(16()*+!&(!.&!B61l&()+?!5*41!:&-34&:-!):!+@&;)-(&!56-!:&-!B=B&-!>6-&-!

.@)+/*1B6()*+-D! &(! 5*41! :&-34&:-! :&-! &;5&1(-! &+! -*+(! 1&+.4-! E! /6)1&! .&-!

&-()B6()*+-8!!

C&! (&:-!B*.H:&-!*+(!51*4<0!34@):-!.*++6)&+(!4+&!>*++&!6551*;)B6()*+!

.&-! '*7(-! .&-! *5016(&41-8! F:-! -*+(! .*+'! .&-! )+-(14B&+(-! 54)--6+(-! 5*41! :&-!

10?4:6(&41-! .6+-! :&41! &//*1(! 5*41! .056--&1! :&-! 6-XB0(1)&-! .@)+/*1B6()*+!

64;34&::&-!):-!/*+(!/6'&!.6+-!:&41-!1655*1(-!6<&'!:&-!*5016(&41-8!!

A+!561()'4:)&1D!):-!5&1B&((&+(!.&!<01)/)&1!:6!U4-(&--&!.&-!-*BB&-!10':6B0&-!

561!:&-!*5016(&41-!5*41!:6!'*B5&+-6()*+!.&-!'*7(-!)+.4)(-!561!:6!/*41+)(41&!.&-!

*>:)?6()*+-!.&!-&1<)'&!4+)<&1-&:8!

A+/)+D! :@4+!.&-!6<6+(6?&-!.&!'&-!B*.H:&-!&-(!34@):-!5&4<&+(!=(1&!'*+r4-!

.&!:@&;(01)&41D!:&-!*5016(&41-!+@*+(!.*+'!56-!E!10<0:&1!&+()H1&B&+(!:&41!-X-(HB&!

)+(&1+&!.&!'*7(8!

!

Q8!n+!&;&B5:&!516()34&8!

!

F:!&-(!5*--)>:&!.&!.*++&1!4+!&;&B5:&!.&!'&!34&!.*)(!'*B51&+.1&!4+! (&:!

B*.H:&!&+!-@6554X6+(!-41!:&!'6-!.&-!(0:0'*BB4+)'6()*+-8!C6+-!-&-!1655*1(-!.&!

"$$i! &(! .&! "$$$! -41! :&! -&1<)'&! 4+)<&1-&:! .6+-! :&-! (0:0'*BB4+)'6()*+-D! :@]/(&:!

510')-&! :&-! .*++0&-! +0'&--6)1&-! E! :6! '*+-(14'()*+! .@4+! B*.H:&! 6+6:X()34&!

.@&-()B6()*+! .&-! '*7(-! .&-! *>:)?6()*+-! .&! -&1<)'&! 4+)<&1-&:D! 6)+-)! 34&!

:@61'2)(&'(41&!.&!'&:4)V')8!

946+.!):!+@X!6!56-!.&!-X-(HB&!.&!'*B5(6?&!6+6:X()34&!.)-5*+)>:&D!&(!34&!

:@*+! .&B6+.&! E! :@*5016(&41! .&! /*41+)1! :&-! .*++0&-! .&! '*7(D! 4+&! 6((&+()*+!

561()'4:)H1&! .*)(! =(1&! 5*1(0&! E! 34&::&! 6551*'2&! 6+6:X()34&! &-(! 4():)-0&8! G&((&!

B0(2*.&!.*)(!51*.4)1&!.&-!.*++0&-!&+!1&-5&'(6+(!:&-!&;)?&+'&-!.4!,fFG8!G&:6!

.*)(! =(1&! <01)/)6>:&! 561! :&! 10?4:6(&41D! &(! :&-! .*++0&-! .&! '*7(! .*)<&+(!

'*11&-5*+.1&!E!'&::&!.@4+&!/*41+)(41&!&//)'6'&!.4!-&1<)'&8!A+!+*4-!>6-6+(!-41!:&!

.*'4B&+(!.&!:@]/(&:!J"$$iMD!+*4-!6::*+-!510-&+(&1!'&-!'*+.)()*+-!5*41!:&-!j*+&-!
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! "iT!

+*+! 1&+(6>:&-D! 5*41! :&-! '*+-*BB6(&41-! +*+! 1&+(6>:&-! &(! 5*41! :&-! '6>)+&-!

(0:052*+)34&-!+*+!1&+(6>:&-8!

!

68!s*+&-!+*+!1&+(6>:&-!\!

!

,&-! '*7(-! (*(64;! 0<)(6>:&-! .@4+&! j*+&! +*+! 1&+(6>:&! .*)<&+(! =(1&!

.0(&1B)+0-!-&:*+!:&-!-&1<)'&-!5&1()+&+(-!&(! :&-!'*B5*-6+(-!.&!-&1<)'&!).&+()/)0-!

'*BB&!R!'*-(!.1)<&1-!Z8!

!

!

,&-!R!'*-(!.1)<&1-!Z!-*+(!\!

V ,&!+*B>1&!.&!:)?+&-!.6+-!:6!j*+&D!.)//01&+')0&-!-&:*+!:&41!:*+?4&418!

V ,&!+*B>1&!.&!'*++&;)*+-!.&!'*+-*BB6(&41-!51*!&(!10-).&+()&:-!.6+-!

:6!j*+&8!

V ,&! +*B>1&! .&! B)+4(&-! 655&:0&-! &(! 1&r4&-! &+! :*'6:D! +6()*+6:! &(!

)+(&1+6()*+6:D!E!.)//01&+(-!B*B&+(-!.&!:6!U*41+0&8!

!

c*41!'2634&!R!'*-(!.1)<&1!ZD!:&-!.*++0&-!.&!'*7(-!.*)<&+(!1&'*4<1)1!\!

!

V ,@6B*1()--&B&+(! &(! :&! '*7(! .4! '65)(6:! &B5:*X0! -&:*+! -*+! 4():)-6()*+!

5*41! :&! 10-&64! *4! E! .&-! /)+-! '*BB&1')6:&-8! N! Gt>:&-D! 4+)(0! .&!

'*BB4(6()*+D!-X-(HB&-!.&!(16+-B)--)*+!:*'64;uO!

V ,&! '*7(! .&! /*+'()*++&B&+(D! .@&+(1&()&+! &(! .&! -&1<)'&! 5*41! '2634&!

6'()<)(0!NF+-(6::6()*+D!B6)+(&+6+'&D!-&1<)'&!.&!'*++&;)*+D!-&1<)'&-!64;!

'*+-*BB6(&41-uO8!

!

c*41!).&+()/)&1!:&-!<&'(&41-!.&-!<61)6()*+-!.6+-!:&-!+)<&64;!.&!'*7(-!.&-!

0:0B&+(-!.4! 10-&64D!.&-!*5016()*+-!.&! /*+'()*++&B&+(D!.&!B6)+(&+6+'&D! &(!.&!

-&1<)'&D!:&-!)+/*1B6()*+-!-4)<6+(&-!.*)<&+(!=(1&!/*41+)&-!\!

V G656')(0-!6'(4&::&-!.&-!.)//01&+(-!0:0B&+(-!.4!10-&648!

V `)<&64;!6'(4&:-!.&!/*+'()*++&B&+(8!

V a&B5-!.&!(16/)'-!B*X&+-8!
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! "i"!

!

C4! /6)(! .&! :@6551*'2&! -(6()-()34&D! :@&+-&B>:&! .&! '&-! .*++0&-! +&! -&16!

-*4<&+(!.)-5*+)>:&!34&!5*41!4+!+*B>1&!:)B)(0!.&!j*+&-8!F:!/64.16!.*+'!&-()B&1!

:&-! '*7(-! E! 561()1! .&-! .*++0&-! /*41+)&-! 5*41! '&-! j*+&-8! ]+! .0/)+)(! 6:*1-! .&-!

(X5&-! 1&510-&+(6()/-!.&!j*+&-D! &+!4():)-6+(!4+!*4!4+&!'*B>)+6)-*+!.&-! '1)(H1&-!

-4)<6+(-!\!

V C&+-)(0!.&!:)?+&-8!

V ,*'6:)-6()*+!.&!:6!j*+&8!

V ,*+?4&41!&(!'656')(0!.&-!:)?+&-!.&!(16+-B)--)*+!'&+(1&V!501)5201)&8!

!

,6!.&+-)(0!B*X&++&!&-(! :&!'1)(H1&! :&!5:4-! )B5*1(6+(!.&-!'*7(-! :*'64;!.&!

10-&64! 54)-34&! '&4;V')! <61)&+(! '*+-).016>:&B&+(! &+! /*+'()*+! .4! +*B>1&! .&!

'*+-*BB6(&41! 561! lBQ8! ,6! :*'6:)-6()*+! .&! :6! j*+&! &-(! )B5*1(6+(&! 54)-34@&::&!

.0(&1B)+&! :&! (X5&! .&! (&116)+! 34&! :&! (16<6):! -*4(&116)+! &(! -&-! '*7(-!

'*11&-5*+.6+(-! &+! .05&+.&+(D! *4! >)&+! -)! '&:6! &-(! 5*--)>:&! &::&! .0(&1B)+&! :6!

5&1()+&+'&!.@4+&!:)?+&!601)&++&!5*41!6>6)--&1!:&!'*7(8!!

!

,6! :*+?4&41! &(! :6! '656')(0! .&-! :)?+&-! .&! ! (16+-B)--)*+! )+/:4&+'&+(!

-01)&4-&B&+(!:&!'*7(!.&!:6!j*+&!-&:*+!34&!:6!.)-(6+'&!6<&'!:&!'&+(1&!.@0'26+?&!:&!

5:4-!51*'2&!&-(!5:4-!*4!B*)+-!?16+.&8!n+&!561()&!.&!'&-!)+/*1B6()*+-!+@&-(!56-!

(*4U*41-!.)-5*+)>:&!5*41! '2634&! j*+&! -05610B&+(8! F:! /64(! 6:*1-! -&! 10/01&1! 64;!

.*++0&-!+6()*+6:&-!5*41!&+!*>(&+)1!4+&!&-()B6()*+8!%)!:&-!)+/*1B6()*+-!1&34)-&-!

'*+'&1+&+(!.&-!j*+&-!.*+(!:&!':6--&B&+(!&+!j*+&-!+*+!1&+(6>:&-!&-(!&+!'*41-D!):!

/64.16!&-()B&1!:&-!'*7(-!510<4-!!54)-34@):!+@X!6!56-!.&!10/01&+'&8!!

C6+-!'&!'6-! :&! (&1B&!.&!'*7(-!R!0<)(6>:&-!Z!&-(!5:4-!51*'2&!34&!.6+-! :&-!

64(1&-!'6-!.&!'&:4)!.&!'*7(!)+'10B&+(6:D!64!-&+-!a%,fFGD!34)!6.<)&+.16!.6+-!:&!

/4(41! 5*41! :6! /*41+)(41&! .&! '&((&! j*+&8!b4!+)<&64! '*+'&5(4&:D! ):! +@X! 6! 56-! .&!

.)//01&+'&! 54)-34&! :&-! .&4;! '*+'&5(-! ! -&! 1&U*)?+&+(! E! :*+?! (&1B&8! %41! :&! 5:6+!

516()34&D!561! '*+(1&D! ):!X!6!4+&!.)//01&+'&! )B5*1(6+(&!346+.! ):!+@&;)-(&!56-!.&!

.*++0&-!.&!10/01&+'&8!

!

>8!G*+-*BB6(&41-!+*+!1&+(6>:&-!\!
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! "iQ!

!

n+!'*+-*BB6(&41!+*+!1&+(6>:&!&-(!'&:4)!34)!-)(40!.6+-!4+&!j*+&!1&+(6>:&!

<*)(!+06+B*)+-!-&-!'616'(01)-()34&-!51*51&-!.&!'*+-*BB6()*+!+&!56-!5&1B&((1&!

:6!'*4<&1(41&!.&-!'*7(-!34@):!&+?&+.1&8!c*41!'&!34)!&-(!.&-!'*7(-!34@):!&+?&+.1&D!

):! X! 6! .&4;! +)<&64! -&:*+! 34&! :@*+! 5&4(! *4! +*+! .0(&1B)+&1! -6! +*+V1&+(6>):)(0!

6<6+(! 34@):! -*)(! '*++&'(08! %)! *4)D! :&-! '*7(-! 0<)(6>:&-! -*+(! /*1B0-! .&-! '*7(-!

<61)6>:&-!&(!.@4+&!561(!.&-!'*7(-!0'2*40-D!-)!+*+D!-&4:&B&+(!.&-!'*7(-!<61)6>:&-8!

!

!

!

A+!(*4(&!:*?)34&D!'@&-(!5:4(p(!:&!-&'*+.!'6-!34)!-&!51*.4)(D!-&4:-!:&-!'*7(-!

<61)6>:&-!-*+(!0<)(6>:&-8!C6+-!'&!'6-!:&-!R!'*-(-!.1)<&1-!Z!-50')/)34&-!-*+(!\!

V ,@034)5&B&+(! .&! (&1B)+6)-*+! -50')/)34&! .4! '*+-*BB6(&41! .6+-! :6!

'*++&;)*+!:*'6:&8!

V ,&! +*B>1&! .&! B)+4(&-! 655&:0&-! &(! 1&r4&-! &+! :*'6:D! +6()*+6:! &(!

)+(&1+6()*+6:!E!.)//01&+(-!B*B&+(-!.&!:6!U*41+0&8!

!

G&-! R!'*-(! .1)<&1-!Z! 5&4<&+(! =(1&! '*+-).010-! '*BB&! 0<)(6>:&-! E! '*41(!

(&1B&! -)! :&-! '656')(0-! '*11&-5*+.6+(&-! 5&4<&+(! =(1&! 1&.05:*X0&-! 5*41! /*41+)1!

.@64(1&-!'*+-*BB6(&41-8!!

G*BB&! .6+-! :&! '6-! .&-! j*+&-! +*+! 1&+(6>:&-D! :&-! .*++0&-! .*)<&+(!

1&'*4<1)1!:@6B*1()--&B&+(D!&(!:&!'*7(!.4!'65)(6:!&B5:*X0!64--)!>)&+!34&!:&-!'*7(-!

.&! /*+'()*++&B&+(! &(! .&! B6)+(&+6+'&! '*11&-5*+.6+(-8! ,&-! '*7(-! .&!

/*+'()*++&B&+(D!.&!B6)+(&+6+'&!&(!.&!-&1<)'&!<61)&+(!&+!?0+016:!.6+-! :&!'*41(!

(&1B&!6<&'!:&!+*B>1&!.&!'*+-*BB6(&41-!.*+'!:6!B*X&++&!561!'*+-*BB6(&41!

5&4(!=(1&!'*+-).010&!'*BB&!0<)(6>:&8!]+!+&!.*)(!56-!*''4:(&1!'*B5:H(&B&+(!:&!

'6-!*W! :@*5016(&41!6<6)(!510<4!34&!.6+-!4+&!j*+&!'*+-).010&!'*BB&!1&+(6>:&!

'&1(6)+-!.&-!'*+-*BB6(&41-!54)--&+(!+&!56-! :@=(1&8!G&:6!+&!<&4(!56-!.)1&!34@):!

:&-!6<6)(!).&+()/)0-!+*BB0B&+(D!B6)-!):!0(6)(!'656>:&!.&!510<*)1!34@4+&!'&1(6)+&!

561()&! .&-! '*+-*BB6(&41-! 6::6)&+(! =(1&! .&B6+.&41! .@4+! -&1<)'&! E! 4+! '*7(!

6>*1.6>:&!B6)-!+&!?0+01&16)&+(!56-!6--&j!.&!1&<&+4-!5*41!'*4<1)1!:&41-!'*7(-8!

!
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! "iY!

!%)!E! '&!5*)+(!.&! :@6+6:X-&D! :@*5016(&41!6<6)(!.0').0!.&!+&!56-! -&1<)1! '&-!

'*+-*BB6(&41-D!):!6!'*+-(14)(!4+!10-&64!&+!-*4-!'656')(0!&(!.*+'!6!&4!.&-!'*7(-!

0<)(6>:&-8! `*(1&! 5*-)()*+! &-(! 34&! '@&-(! 4+! -'0+61)*! )B51*>6>:&! &(! 34&! :&!

10?4:6(&41!.*)(!&;)?&1!.&-!51&4<&-!0<).&+(&-!.&!:@*5016(&41!5*41!X!'1*)1&8!%)!'&-!

51&4<&-! -*+(! 104+)&-! :@*5016(&41! 5&4(! )+':41&! 4+&! 561(! .&! '*7(-! 0'2*40! &(!

+*(6BB&+(! .@6B*1()--&B&+(! &(! .&! '*7(! .&! '65)(6:! .&-! 0:0B&+(-! .4! 10-&64!

'*+'&1+0-D!'*BB&!561(!.&-!'*7(-!0<)(6>:&-!-)!'&-!'*+-*BB6(&41-!+@0(6)&+(!56-!

-&1<)8! %)! '&-! 51&4<&-! +&! -*+(! 56-! 104+)&-D! :@*5016(&41! .*)(! 6''&5(&1! '&! '*7(!

'*BB&!/6)-6+(!561()&!.&!-*+!1)-34&!+*1B6:8!!

!

c61! '*+(1&D! -)! :&-! 6?&+(-! +*+! 1&+(6>:&-! .6+-! 4+&! j*+&! 1&+(6>:&-! -*+(!

1&?1*450-!&+!4+!&-56'&!1&-(1&)+(!&(!).&+()/)6>:&D!*+!1&(*B>&!-41!:6!34&-()*+!.&!:6!

j*+&! +*+! 1&+(6>:&! (16)(0&! 5:4-! 264(8! C6+-! '&! '6-D! ):! 5&4(! =(1&! U4-()/)0! 5*41!

:@*5016(&41! .&! .)1&! 34&! -@):! '&--6)(! .&! -&1<)1! '&(! &-56'&D! :&-! '*7(-! 0'2*40-!

-&16)&+(!E!:*+?!(&1B&!0<)(6>:&-D!'*BB&!5*41!:&-!j*+&-!+*+!1&+(6>:&-8!b4!(*(6:D!):!

X! 6! '&1(6)+&B&+(! .&-! '6-! *W! :6! /4(41&! .&B6+.&! .&! '*++&;)*+! .@4+!

'*+-*BB6(&41!-&16!).&+()/)0&!'*BB&!+*+!1&+(6>:&8!G&:6!5&4D!561!&;&B5:&!=(1&!

:&!'6-!.4!51*U&(!.&!'*+-(14'()*+!.@4+&!26>)(6()*+!E!:*X&1!B*.0108!%)!:6!'*++&;)*+!

&-(!1&/4-0&!:&!'*7(!0<)(6>:&!-&16!'*+-()(40!.@4+!561(!.&!'*7(-!0'2*408!!

!

n+!64(1&!&;&B5:&!&-(!:&!'*+-*BB6(&41!10-).6+(!.6+-!4+!:)&4!)-*:0!&(!34)!

<&4(!=(1&!'*++&'(0D!6:*1-!4+&!>*++&!561(!.&!'*7(!0'2*40!5*4116)(!=(1&!0<)(08!G&-!

'6-!-*+(!)+.)<).4&:-!&(!+&!-&1*+(!51*>6>:&B&+(!56-!+*B>1&4;8!F:-!+&!'*+-()(4&+(!

56-! 4+&! 16)-*+! .@)+':41&! 4+&! :61?&! 561(! .&-! '*7(-! 0'2*40-! .6+-! :&-! '*7(-!

0<)(6>:&-!.&-!'*+-*BB6(&41-!)+.)<).4&:-!+*+!1&+(6>:&-8!

!

'8!,&-!'6>)+&-!(0:052*+)34&-!+*+!1&+(6>:&-!\!

!

,&-! '*7(-! 0<)(6>:&-! (*(64;! .&-! '6>)+&-! (0:052*+)34&-! 1054(0&-! +*+!

1&+(6>:&-D!.*)<&+(!=(1&!'6:'4:0-!-&:*+!:&-!R!'*-(-!.1)<&1-!Z!-4)<6+(-!\!

V ,6!'6>)+&8!

V ,6!:)?+&8!
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! "iL!

V ,&! +*B>1&! .&! '*BB4+)'6()*+-! :*'6:&-D! +6()*+6:&-! &(! )+(&1+6()*+6:&-!

N&+(16+(&-!&(!-*1(6+(&-O!E!5:4-)&41-!B*B&+(-!.&!:6!U*41+0&8!

c*41!'26'4+!.&!'&-!R!'*-(!.1)<&1-!ZD!:&-!.*++0&-!.*)<&+(!'*4<1)1!\!

V ,@6B*1()--&B&+(!&(!:&!'*7(!.4!'65)(6:!&B5:*X0D!5*41!'2634&!0:0B&+(!

.4!10-&64!*4!/*+'()*+-8!

V ,&-! '*7(-! .&! /*+'()*++&B&+(D! B6)+(&+6+'&! &(! 6.B)+)-(16()*+! &+!

/*+'()*+!.&-!6'()<)(0-8!

!

!

!

,*1-! .&! :6! '*B5):6()*+! .&-! .*++0&-D! ):! /64(! <&)::&1! E! -0561&1! :&-! '*7(-!

<&+6+(! .&-! '6>)+&-! (0:052*+)34&-! 6X6+(! .&! 16)-*+-! .)//01&+(&-! .&! +&! 56-! =(1&!

1&+(6>:&-8! ,6! 16)-*+! 51)+')56:&! 0(6+(! :&! '*7(! 0:&<0! .&! B6)+(&+6+'&! &(! .&!

105616()*+! E! '&1(6)+-! &+.1*)(-! N<6+.6:)-B&O! &(v*4! :&! /6)>:&! +)<&64!.&! 1&<&+4-!

&+?&+.10-8!

G&(! &;&B5:&! B*+(1&! >)&+! :@0(&+.4&! &(! :6! '*B5:&;)(0! .&-! .*++0&-! .*+(!

.*)(! .)-5*-&1! :&! 10?4:6(&41! 5*41! '*+-(14)1&! 4+&! -(14'(41&! .&! '*B5(6>):)-6()*+!

.&-! '*7(-! &//)'6'&8!]1! '&((&! '*B5:&;)(0! &-(! :&! 51);! E!56X&1!5*41!.)-5*-&1!.@4+!

)+-(14B&+(! &//)'6'&! &(! 034)(6>:&8! ,6! .0(&1B)+6()*+! .4! '*7(! .4! -&1<)'&! .0:)<10!

10&::&B&+(!64;!'*+-*BB6(&41-!&-(!51*>6>:&B&+(!:6!561()&!:6!5:4-!'*B5:&;&!.4!

'6:'4:!.4!'*7(!+&(!.&-!*>:)?6()*+-!.&!-&1<)'&!4+)<&1-&:8!!

G&((&!'*B5:&;)(0!()&+(!64!/6)(!34@):!+@&-(!56-!5*--)>:&!.@).&+()/)&1!(*4-!:&-!

.0(6):-!.&!(*4-!:&-!6-5&'(-!.4!'6:'4:!.&-!'*7(-D!B=B&!E!:@6).&!.@)+-(14B&+(-!(1H-!

'*B5:&(-! '*BB&! :&-! B*.H:&-! 6+6:X()34&-8! ,&! 10?4:6(&41! -&! (1*4<&! .*+'!

'*+(16)+(!.&!/6)1&!/6'&!E!4+&!6-XB0(1)&!.@)+/*1B6()*+!.6+-!-&-!&-()B6()*+-!.&-!

-41'*7(-!&+?&+.10-!561!:&!/*41+)(41&!.&-!*>:)?6()*+-!.&!-&1<)'&!4+)<&1-&:8!c*41!

(&+(&1!.&!:)B)(&1!64!B6;)B4B!:&-!&//&(-!.&!'&((&!6-XB0(1)&!`&4D!`&((D!%(4B5/!&(!

%'2B).(! J"$$iM! 51*5*-&+(! 34&! :&-! 10?4:6(&41-! '*+/)&+(! :6! <01)/)'6()*+! .&-!

.*++0&-!/*41+)&-!561!:&-!*5016(&41-!E!.&-!&;5&1(-!&;(01)&41-D!0<&+(4&::&B&+(!&+!

1&:6()*+!6<&'!:6!G*BB)--)*+!A41*50&++&8!

!



!"#$%&'()'*+",%$#&'-)'''''''''''''''''''''''''''''.&/$%01'('2'3&4'$&/+1%56&4'7&'#8,"#$%$%01'7&4'/09$4)'

! "i#!

G&((&! -&'()*+!+*4-!6416!.*+'!5&1B)-!.&! /6)1&! :&!5*)+(! -41! :&-!B0(2*.&-!

5*--)>:&-! .&! 10561()()*+! .&-! '*7(-! '*BB4+-! &(! .&! '6:'4:! .&-! '*7(-8! c*41!

'26'4+&!+*4-! 6<*+-!<4! :&41!51)+')5&! &(! :&41! :)B)(&8! F:! +@&;)-(&! &+! &//&(! 56-!.&!

B0(2*.&! 34)! +&! '*B5*1(&! 56-! 4+&! '&1(6)+&! 561(! .@61>)(16)1&D! +)! 34)! +&!

+0'&--)(&+(!56-!34&!:&-!*5016(&41!/*41+)--&+(!.&-!.*++0&-!64!10?4:6(&418!f&-(&!

.*+'!E!.0(&1B)+&1!34&::&!&-(!:6!B0(2*.&!:6!5:4-!6551*51)0&!-&:*+!+*(1&!*>U&'()/!

.&!'6:'4:!.&-! '*7(-!&+?&+.10-!561! :&-!*>:)?6()*+-!.&! -&1<)'&!4+)<&1-&:D! &+!<4&!

.@4+!/)+6+'&B&+(!.&-!-41'*7(-8!b<6+(!'&:6D!):!/64(!-&!5*-&1!4+&!64(1&!34&-()*+8!

G&::&! .4! -(6+.61.! .&! '*7(! E! 4():)-&1! .6+-! :&-! '6:'4:-8! ,E! 64--)! 5:4-)&41-!

5*--)>):)(0-!'*V&;)-(&+(8!C6+-!:6!-&'()*+!-4)<6+(&!+*4-!&+!&;5*-&1*+-!.&4;!\! :&-!

'*7(-!.)(-!R!-(6+.!6:*+&!Z!*4!.&!R!/*41+)(41&!)-*:0&!Z!&(!:&-!'*7(-!)+'10B&+(64;8!



!"#$%&'()'*+",%$#&'-)'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''.&/$%01'-'2'3&'4$"15"#5'5&'/06$)'

! "#$!

%&'()*+!,!-.!/0&1()*+!20!1(.+2.32!2&!'*4(5!
!

6"5! -&! '*4(! 2&! 7*03+)(03&! )1*89&! :%(.+2! ;8*+&!

<*1(=5!

-.!>9(?*2&!'*+1)1(&! )')! @!&1()>&3! 8&! '*4(!?AB*(?9()/0&!2&! 8.! 7*03+)(03&!

20! 1&3C)'&! )1*89>&+(! 2&! 8D)+73.1(30'(03&! &E)1(.+(&! &(! 2*+1! 2&1! .0(3&1! 1&3C)'&15!

F.+1!'&!'.1!0+!1&3C)'&!+D&1(!B.1!8D*GH&(!2D0+&!10GC&+()*+!'3*)19&!1)!1*+!'*4(!2&!

7*03+)(03&!&1(!)+793)&03!*0!9I.8!@!1*+!'*4(!2&!7*03+)(03&!)1*89&!JK&.82L!"MMNO5!!

!

<&!/0)!3&C)&+(!@!9'3)3&!/0D0+!*0(B0(! H!+D&1(!B.1!8D*GH&(!2D0+&!10GC&+()*+!

'3*)19&!1D)8!C93)7)&!8D)+9/0.()*+!10)C.+(&!P!

j jp SAC≤ !

!

<&((&!>9(?*2&!B391&+(&!/0.(3&!'.3.'(93)1()/0&1!B3)+')B.8&15!

!

"5! %*+! )>B89>&+(.()*+! 3&/0)&3(!2&1! )+7*3>.()*+1!+*+! 1&08&>&+(! 103! 8&1!

7*+'()*+1! 2&! '*4(1! 2&! 8.! (&'?+*8*I)&! &E)1(.+(&L! >.)1! .011)! 103! '&88&1! 2&1!

(&'?+*8*I)&1!.8(&3+.()C&15!

,5! <&1! &E)I&+'&1! &+! (&3>&! 2D)+7*3>.()*+1! :103! 8&1! (&'?+*8*I)&1!

.8(&3+.()C&1!&(!8&1!'*4(1!.7793&+(1=!B&0C&+(!Q(3&!(3R1!98&C9&1L!&+!B.3()'08)&3!2.+1!

8&1! 2*>.)+&! '*>>&! 8&1! (989'*>>0+)'.()*+1! *S! 8&1! '?.+I&>&+(1!

(&'?+*8*I)/0&1L!&(!2*+'!2.+1!8&1!'*4(1L!1*+(!3.B)2&15!

T5! F&! '&! 7.)(L! 8&1! .1A>9(3)&1! 2D)+7*3>.()*+! 1*+(! 0+! B3*G8R>&! >.H&035!

-D*B93.(&03!?)1(*3)/0&!.!(*0(&1!8&1!'?.+'&1!2&!29(&+)3!B801!2D)+7*3>.()*+1!103!8&!

B3*'&1101! 2&! B3*20'()*+! .'(0&8! /0&! 8&! 39I08.(&03! *0! 8&1! &+(3.+(1! B*(&+()&815!

FD.0(3&!B.3(L!8&1!&+(3.+(1!B*(&+()&81!B&0C&+(!29(&+)3!B801!2D)+7*3>.()*+1!/0&!8&!

39I08.(&03! &(! 8D*B93.(&03! ?)1(*3)/0&! 103! 8&1! (&'?+*8*I)&1! .8(&3+.()C&15!F.+1! 8&1!

2&0E! '.1L! 8&! 39I08.(&03! +D.! B.1! .''R1! .0E! )+7*3>.()*+1! )+2)1B&+1.G8&1! .0E!

&1()>.()*+15!

!



!"#$%&'()'*+",%$#&'-)'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''.&/$%01'-'2'3&'4$"15"#5'5&'/06$)'

! "#U!

!

N5! -&! '*4(! 2&! '?./0&! *0(B0(! 9(.+(! 9C.809! &+! (&3>&1! 2&! '*4(1!

?AB*(?9()/0&1! 2&! B3*20'()*+! 19B.39&! &+! 0()8)1.+(! 8.! >&)88&03&! (&'?+*8*I)&!

2)1B*+)G8&L! )8! &1(! B*11)G8&! 2D&+C)1.I&3! 2&0E! 39108(.(1! 2).>9(3.8&>&+(! *BB*191!

B*03!8D&1()>.()*+5!

! N5"! V0.+2! 8.! (&'?+*8*I)&! &1(! )+'?.+I9&! &(! /0&! 8&1! 9'*+*>)&1!

2D9'?&88&!&(!2D&+C&3I03&!1*+(!)>B*3(.+(&1L!.8*31!8&!'*4(!2&!7*03+)(03&!)1*89&!2&!

'?./0&! .'()C)(9! B&0(! Q(3&! (3R1! 98&C9L! 2.+1! '&! '.1! 8D.'()C)(9! 2&! 8D*B93.(&03!

?)1(*3)/0&!&1(!(3R1!B3*7)(.G8&5!

W8! B&0(L! .8*31L! G9+97)')&3! 2D0+&! 3&+(&! )>B*3(.+(&! /0D)8! &1(! 101'&B()G8&!

2D0()8)1&3! B*03! &>BQ'?&3! 8D9>&3I&+'&! 2&! 8.! '*+'033&+'&! 103! 8&1! >.3'?91!

.2H.'&+(15!

! N5,! V0.+2! 8.! (&'?+*8*I)&! '?.+I&! 3.B)2&>&+(L! /0&! 8&1! '*4(1!

9'?*091!1*+(!?.0(1!&(!8&1!9'*+*>)&1!2D9'?&88&!&(!2D&+C&3I03&!1*+(!7.)G8&1L!.8*31!

8&!'*4(!2&!7*03+)(03&! )1*89&!2&! 8D.'()C)(9!B&0(!Q(3&!G.15!F.+1!'&!'.1L! 8D*B93.(&03!

?)1(*3)/0&!B&0(!1&!3&(3*0C&3!&+!1)(0.()*+!2&!+&!B.1!B*0C*)3!'*0C3)3!1&1!'*4(1L!&+!

8D.G1&+'&! 2D0+&! B3*(&'()*+! 1(.(0(.)3&! '*+(3&! 8.! '*+'033&+'&! *0! 2D0+&!

'*>B&+1.()*+5!

!

<&1! 7.'(&031! B&3>&((&+(! 2&! C93)7)&3! 1)! 0+! *B93.(&03! ?)1(*3)/0&L! .I)11.+(!

103!0+!>.3'?9!39B*+2.+(!@!8.!297)+)()*+!(&'?+)/0&!20!>*+*B*8&!+.(03&8!L!&1(!*0!

+*+!'.B.G8&!2&! (3*0C&3!0+!C&'(&03!2&!B3)E!/0)!B&3>&((&+(!2D9C)(&3!0+&!&+(39&!

)+&77)'.'&5! X+&! &+(39&! &1(! )+&77)'.'&! 1)! &88&! 29(30)(! 8.! 1(30'(03&! *B()>.8&! 2&!

>.3'?9&!'399&!B.3!8D*773&!2D0+&!1&08&!7)3>&5!%)!8D*B93.(&03!?)1(*3)/0&!B&0(!.C*)3!

0+!(&8!C&'(&03!2&!B3)EL!.8*31!8&!>*+*B*8&!+.(03&8!&1(!2)(!Y!1*0(&+.G8&!Z!J[.0>*8L!

\.+].3L!^)88)IL!"M_,OL!J^.(&31*+L!"M__O5!

!

F.+1!8&!'.23&!(?9*3)/0&!2&1!>.3'?91!'*+(&1(.G8&1L!8D.G1&+'&!2&!G.33)R3&1!

@! 8D&+(39&! 1)I+)7)&! /0&! 8.! '*+'033&+'&! B*(&+()&88&! B&3>&(! 2&! 2)1')B8)+&3! 8.!

'*+20)(&! 2&! 8D*B93.(&03! ?)1(*3)/0&5! V0.+2! 8D&+(39&! &(! 8.! 1*3()&! 1*+(! B*11)G8&1!

1.+1! '*4(1L! 0+! >*+*B*8&! +.(03&8! 1*0(&+.G8&! '?*)1)3.! 0+! C&'(&03! 2&! B3)E!

2D*0(B0(!/0)!+&!'39&!B.1!2&!10GC&+()*+1!'3*)19&15!F.+1!'&!>*+2&!)2A88)/0&L!8&1!



!"#$%&'()'*+",%$#&'-)'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''.&/$%01'-'2'3&'4$"15"#5'5&'/06$)'

! "##!

7*3'&1!20!>.3'?9!2)1')B8)+&+(!8&1!*B93.(&031!?)1(*3)/0&1L!>Q>&!2.+1!8&!'.1!2D0+!

>*+*B*8&!+.(03&85!!

-D)+(3*20'()*+! 2&! G.33)R3&1! @! 8D&+(39&! &(! @! 8.! 1*3()&L! 8&! B801! 1*0C&+(! &+!

3.)1*+!2&!8D&E)1(&+'&!2&!'*4(1!9'?*091L!29(30)(!'&!3QC&5!`3L!2.+1!8&!'.1!/0)!+*01!

)+(93&11&L!8&1!'*4(1!9'?*091!1*+(!0+&!2&1!I3.+2&1!'.3.'(93)1()/0&1!2&1!)+201(3)&1!

2&!391&.05!-&1!10GC&+()*+1!'3*)19&1!B&0C&+(!2*+'!&E)1(&35!!

!

X+!*0(B0(!H!&1(!1*03'&!2&!10GC&+()*+!'3*)19&!1)!P!

j jp SAC> !

!

<&(!*0(B0(!H!&1(!39')B)&+2.)3&!2&!10GC&+()*+!'3*)19&!1)!P!

j jp IC<
!

!

F*+'!0+!*0(B0(! H!+D&1(!+)! 1*03'&!+)! 39')B)&+2.)3&!2&! 10GC&+()*+!'3*)19&!

1)!P!

j j jIC p SAC≤ ≥
!

-.!1*0(&+.G)8)(9L!&88&L!3&/0)&3(!/0&!P!

( )si i yi S p y SAC∈ ≤∑ !

!

%)! 8D*0(B0(! +&! B.11&! B.1! 8&! (&1(! ')a2&1101! .8*31! 7'$+&' 4&$' 08' 4&#9%/&4'

/0:,#%4%1;' .' %4' %1' "' 4%;1%8%/"1$' 4&14&' 4<=4%5%>%1;' $+&' #&:"%1%1;' 4&$' 08' $+&' 8%#:?4'

,#05</$4'@!J[.0>*8L!\.+].3!.+2!^)88)IL!"M_,OL!Jb.08?.G&3L!"M#$OL!Jb.08?.G&3!.+2!

-&C)+1*+L! "M_"O5! F0! 7.)(! 2&1! 1A+&3I)&1! 2&! '*4(1! /0)! '39&+(! 8&1! 9'*+*>)&1!

2D9'?&88&!&(!2D&+C&3I03&L! 8.!1*>>&!2&1!10GC&+()*+1!'3*)19&1!3&c0&1!&(!B&3c0&1!

B&0(! +&! B.1! Q(3&! +088&5! <&((&! '*>B8)'.()*+! .! 9(9! >)1&! &+! &E&3I0&! B.3! <03)&+!

J"M_"O5! -.! >&103&! B&0(! 2*+'! Q(3&! 2)77)')8&! &(! 8D)29&! 2&! 8D&+'.23&3! &+(3&! 0+!

B8.+'?&3!:W<=!&(!0+!B8.7*+2!:%;<=!B&0(!Q(3&!0()8&!J<.C&!.+2!d)881L!"MM,O5!

!

!



!"#$%&'()'*+",%$#&'-)'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''.&/$%01'-'2'3&'4$"15"#5'5&'/06$)'

! "#_!

!

!

\*03!'*+'803&!'&!B.3.I3.B?&L!)8!&1(!B*11)G8&!2&!2)3&!/0&!8&!'.8'08!20!'*4(!

2&! 7*03+)(03&! )1*89&! 29B&+2! 2*+'! 2&1! 2*++9&1! 0()8)19&1! B*03! 8&! '?*)E! 2&! 8.!

(&'?+*8*I)&! 0()8)19&! &(! 8&1! '*4(1! .7793&+(15!`+!>&103&! 2*+'! 8&1! 2)1B3*B*3()*+1!

/0)!B&0C&+(!1&!B3*20)3&!2.+1!8D&1()>.()*+!39.8)19&!B.3!8&!39I08.(&03!@!B.3()3!2&1!

'*4(1! 2&! 7*03+)(03&! )1*89&5! e! '&8.! 1D.H*0(&! /0&! 8D)>B89>&+(.()*+! &1(! 3&+20&!

2)77)')8&! C*)3&! )>B*11)G8&! B.3! 8D&E)1(&+'&! 2&! 7*3(&1! .1A>9(3)&1! 2D)+7*3>.()*+15!

f88&! +&! B&0(! 2*+'! B.1! Q(3&! '?*)1)&! '*>>&! >9(?*2*8*I)&! 2&! '.8'08! 2&1! '*4(1!

)+20)(1! B.3! 8.! 7*03+)(03&! 2&1! *G8)I.()*+1! 2&! 1&3C)'&! 0+)C&31&85! %&8*+! K&.82!

J"MMNO!*+!B&0(!2)3&!/0&!7'ABC' %$' %4',044%=3&' $0'/+"#"/$&#%4&'DE*'"4'"1'"//0<1$"1$?4'

:&$+05'F'.G*'"4'"1'&/010:%4$?4':&$+05'F'"15'H*'"4'4+"#&5';#0<15)'@5!F.+1! 8&!B*)+(!

10)C.+(!+*01!.G*32&3*+1!2*+'!8&!'*4(!)+'39>&+(.85!



!"#$%&'()'*+",%$#&'-)'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''.&/$%01'-'2'3&'4$"15"#5'5&'/06$)'

! "#M!

6,5!-&!<*4(!W+'39>&+(.8!:W+'3&>&+(.8!<*1(L!W5<=5!

!

;5!\3)+')B&5!

!

-&! '*4(! )+'39>&+(.8! 1&!297)+)(! '*>>&! 8&! '*4(! 10BB89>&+(.)3&! &+I&+239!

B.3! 8.! 7*03+)(03&! 2D0+! 989>&+(! 10BB89>&+(.)3&! 2&! 1&3C)'&! @! B.3()3! 2&!

8D)+73.1(30'(03&!&E)1(.+(&5!!

%)! '&((&! 989>&+(! 10BB89>&+(.)3&! '*0C3&! .0!>*)+1! 1*+! '*4(! )+'39>&+(.8!

2&! 7*03+)(03&L! .8*31! )8! +DA! .! B.1! 2&! 10GC&+()*+! '3*)19&! C&+.+(! 2&1! 1&3C)'&1!

B39'92&>>&+(! 7*03+)15! f(! 2*+'L! 1)! '&(! 989>&+(! 10BB89>&+(.)3&! 2&! 1&3C)'&! +&!

'*0C3&!B.1!1*+!'*4(!)+'39>&+(.8!2&!7*03+)(03&L!.8*31!'&!1&3C)'&!G9+97)')&!2D0+&!

10GC&+()*+!'3*)19&!&+!B3*C&+.+'&!2&1!1&3C)'&1!.0E/0&81!)8!1D.H*0(&5!

W8! &1(!B801! 1*0C&+(!B3*B*19!2D0()8)1&3! 8&! '*4(! )+'39>&+(.8!2&! 8*+I! (&3>&!

:-gW<=!*0!2&!29C&8*BB&>&+(5!<&!'*4(!'*33&1B*+2L!B*03! 8D*B93.(&03!&+!'?.3I&!

20! %&3C)'&! X+)C&31&8L! .0E! '*4(1! /0)! B*033.)&+(! Q(3&! 9C)(91! @! 8*+I! (&3>&! 1)!

8D*B93.(&03! '&11.)(!2&! 7*03+)3! 8&! 1&3C)'&5!<*>>&! )8! &1(!2&! 8*+I! (&3>&L! )8!B3&+2!

9I.8&>&+(! &+! '*>B(&L! &+! B801! 2&! 8.! 7*03+)(03&! @! '*03(! (&3>&! 20! 1&3C)'&L! 8&1!

)+C&1()11&>&+(1! )+2)1B&+1.G8&1! @! 8.! 7*03+)(03&! @! 8*+I! (&3>&!2&! '&! 1&3C)'&5!`+!

B&0(!B.3!'*+19/0&+(!2)3&!/0&!8&!B3)E!B&0(!Q(3&!'*>B3)1!'*>>&!8&!'*4(!9C)(.G8&!

2&! 8*+I! (&3>&! :-g;<=! 1)! 8.! 7*03+)(03&! 20! 1&3C)'&! 1D)+(&33*>B(5! -&1! 2&0E!

'*+'&B(1! 1*+(! 9/0)C.8&+(1! '?./0&! 7*)1! /0&! 8&1! '*4(1! +*+! &+I&+2391! B.3! 8.!

29')1)*+!2&!'&11&3!8.!7*03+)(03&!2&!1&3C)'&!>.)+(&+.+(!1*+(!8&1!>Q>&1!/0&!'&0E!

&+I&+2391! B.3! 8.! 29')1)*+! 2&! 3&B3&+23&! 8.! 7*03+)(03&! 20! 1&3C)'&5! h*01!

'*+1)293*+1!/0&!'D&1(! 8&! '.1!2.+1! 8.!>.H*3)(9!2&1!.BB8)'.()*+15!-D0()8)1.()*+!20!

-gW<! &1(! H01()7)9&! B.3! 1.! B&3()+&+'&! &+! '*+2)()*+1! 2&! '*+'033&+'&5! %03! 0+!

>.3'?9!&+!'*+'033&+'&L! 8&1!B3)E!2*)C&+(!Q(3&!G.191!103! 8&!1(.+2.32!2&!'*4(!20!

-gW<5!<&!/0)!)>B8)/0&!/0D)81!1*)&+(!'.8'0891!2.+1!0+&!B&31B&'()C&!B3*I3&11)1(&!

&(!&+!B.3()'08)&3!P!@!B.3()3!2&1!)+73.1(30'(03&1!2&!B3*20'()*+!&(!2&!8.!'.B.')(9!2&!

1&3C)'&! .'(0&88&1!i! .0! '*4(! .'(0&8! 2&1! )+B0(1L! )+'80.+(! 0+! 3&(*03! 103! '.B)(.8!

'*>B.()G8&! .C&'! 8&1! >.3'?91!i! &(! &+! 1*3(&! /0&! 8&! '*4(! 3&78R(&! 8.! (&'?+*8*I)&!

2)1B*+)G8&L!8&1!B3)E!2&1!)+B0(1!&(!8&1!.+()')B.()*+1!2&!2&>.+2&5!



!"#$%&'()'*+",%$#&'-)'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''.&/$%01'-'2'3&'4$"15"#5'5&'/06$)'

! "_j!

!

%03!0+!>.3'?9! '*>B9()()7L! 1&081! 8&1! B3)E!293)C91!2&! '*4(1! G.191! 103! '&1!

B3)+')B&1!I.3.+()11&+(!8&!10''R1!&(!8.!103C)&!2&!8D&+(3&B3)1&5!<&!B3)+')B&!I9+93.8!

3&78R(&! '&0E! /0)! 2*)C&+(! Q(3&! .BB8)/091! .0E! '.8'081! 2&1! '*4(1! /0)! 1&3*+(!

'*>B&+191!B*03!8.!7*03+)(03&!20!1&3C)'&!0+)C&31&85!-&!'*+'&B(!2&!-gW<!.!'*++0!

39'&>>&+(! 0+! 3.77)+&>&+(! /0)! .! '*+1)1(9! @! 8&! 10G2)C)1&3! &+! 2&0E! '*4(1!

2)7793&+(15!-&!Y!'*4(!)+'39>&+(.8!2&!1&3C)'&!(*(.8!2&!8*+I!(&3>&!Z!*0!k%-gW<!&(!
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B3*20)(5!-D.BB3*'?&!Y!>)'3*!Z!&1()>&!8&1!'*4(1!)+'39>&+(.0E!B*03!'&1!TT!1*01a

'8.11&15!!

<&((&!.BB3*'?&!0()8)1&!8&1!&1()>.()*+1!39.8)19&1!B.3!8DX5%5\5%!'*>>&!'.23&!

B*03! 29C&8*BB&3! 0+! >*2R8&! Y!G*((*>! 0B!Z! 2D&1()>.()*+5! [3.28&A! &$' "3)! J"MMMO!

0()8)1&+(!8D.+.8A1&!2&1!3&8.()*+1!&+(3&!8&!'?.+I&>&+(!2.+1!8&1!'*4(1!&(!'&80)!2.+1!

8&1!'*1(!23)C&31!B*03!'?.'0+!2&1!$jj!'*>B*1.+(1!B*03!.+.8A1&3!8&1!'?.+I&>&+(1!

2.+1! 8&! C*80>&! &(! 8&1! '*1(! 23)C&31! 2.+1! 8.! 7*+'()*+! 2&! '*4(! )+2)C)20&88&!

)+2)1B&+1.G8&!.0!'.8'08!20!'*4(!)+'39>&+(.85!<&1!3&8.()*+1!.+.8A()/0&1!B&0C&+(!

Q(3&!3910>9&1!2.+1!(3*)1!'.(9I*3)&1!Y!B3)>.)3&1!Z!2&!'*>B*1.+(1!P!

!

"ag&8.()*+1! &+(3&! '*>B*1.+(1! )+29B&+2.+(1! G.19&1! 103! 8&1! 7*3>&1!

7*+'()*++&88&1!P!

-&1!'*4(1!)+'39>&+(.0E!2&!'&1!'*>B*1.+(1!10)C.+(!8&!29C&8*BB&>&+(!2&1!

'*4(1!>.3I)+.0E!C).!0+&!7*+'()*+!(3.+18*I!*0!(*0(!.0(3&!7*3>&!7*+'()*++&88&!&(!

C).!8&1!&1()>.()*+1!9'*+*>9(3)/0&1!2&1!3&8.()*+!&+(3&!8&1!'?.+I&>&+(1!2.+1!8&1!

'*4(1! &(! '&0E! 2.+1! 8&1! '*1(! 23)C&315! h9.+>*)+1L! [3.28&A! &$' "3)! J"MMML! B5! MNO!

1*08)I+&+(!/0&!Y!ABC' %14$&"5' 08' "1"3%>%1;' %18%1%$&4%:"3' /+"1;&4' %1'/04$'5#%9&#' 3&9&3N'

$+&4&'&S<"$%014'"#&'<4&5'$0'"1"3I>"'5%4/#&$&'/+"1;&4'%1'/044'5#%9&#4'3&9&3'80#'$+&',<#,04&'

08' &4$%:"$%1;' %1/#&:&1$"3' /04$4!Z5! -&1! '*>B*1.+(1! 1B9')7)/0&1!2DX5%5\5%! /0)! 1*+(!

0()8)191! C).! 0+&! 7*+'()*+! (3.+18*I! B*03! &1()>&3! 8&1! '*4(1! >.3I)+.0E! &(!

)+'39>&+(.0E!1*+(!7*3>91!B.3!8&1!'*4(1!2&!>.)+!2Dp0C3&!&(!2&!(3.+1B*3(!2&!8.!
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! "_U!

'?.n+&!B*1(.8&5!\*03!0+&!'*>B*1.+(&!'.3.'(93)19&1!B.3!0+&!7*+'()*+!(3.+18*IL!8&1!

'*4(1!)+'39>&+(.0E!B*03!8&!B3*20)(! i !1*+(!2*++91!B.3!8D&EB3&11)*+!10)C.+(&5!!

!
2

1 2ln 1 ln 1

, 1
iA iA

i i

D D
D D

i A iIC C e
α α

    
− + −    

     
 
 = − 
  

! ! ! ! ! ! :U=!

*S!P! ,i AIC ! 1*+(! 8&1! '*4(1! )+'39>&+(.0E! B*03! 8&! B3*20)(! A 2.+1! 8.!

'*>B*1.+(&! i !!

!

,a! g&8.()*+1! &+(3&! '*>B*1.+(1! )+29B&+2.+(1! G.19&! 103! 0+&! 98.1()')(9!

'*+1(.+(&!P!

<&1! 3&8.()*+1! 1*+(! (3.20)(&1! B.3! 0+&! 7*3>&! 7*+'()*++&88&! @! 98.1()')(9!

'*+1(.+(&!B*03!&1()>&3! 8&1! '*4(1!>.3I)+.0E!&(! )+'39>&+(.0E5!f88&1!+&!2*)C&+(!

B.1!Q(3&!'*+7*+20&1!.C&'!8D.BB3*'?&!Y!>.'3*!Z!C0&!B801!?.0(5!!

-&1!B.3.>R(3&1!.11*')91!@!'&1!7*3>&1!7*+'()*++&88&1!1*+(!&1()>91!@!B.3()3!

2D.BB8)'.()*+1! 9'*+*>9(3)/0&15! \*03! 0+&! '*>B*1.+(&! 8&1! '*4(1! )+'39>&+(.0E!

2D0+!B3*20)(!!1*+(!2*++91!B.3!8D&EB3&11)*+!10)C.+(&!P!

, 1 1 iA
i A i

i

DIC C
D

β  
 = − − 
   

! ! ! ! ! ! :#=5!

*S! β !&1(!8D98.1()')(95!

!

Ta!<*>B*1.+(1!)+(&329B&+2.+(15!

[3.28&AL! <*8C)+! .+2! %>)(?! J"MMTO! &(! k.m)1! J"MM_O! 2)1&+(! /0&! 8&1! '*4(1!

>.3I)+.0E! &(! )+'39>&+(.0E! B*03! '&1! '*>B*1.+(1! +&! 1*+(! B.1! &1()>91!

2)3&'(&>&+(!>.)1!1*+(!2920)(1!2D.0(3&1!'*>B*1.+(1!)+29B&+2.+(15!X+!&E&>B8&!

2&!'&!(AB&!2&!'*>B*1.+(!2.+1!8.!'*>B(.G)8)(9!2&!8DX5%5\5%!391)2&!2.+1!8&1!'*4(1!

.11*')91! .0!B&31*++&8!2&!2)3&'()*+!2.+1! 8&1! '&+(3&1!2&! (3)5! %&8*+![3.28&A! &$' "3)!

J"MMML! B5! MNOL! Y!M+&4&' /0:,01&$4' :"I' "340' /01$"%1' ,#05</$L4,&/%8%/' /04$4' 4</+' "4'

"59&#$%4%1;'&P,&15%$<#&4N'%)&'%1/#&:&1$"3'/04$4'$+"$'"#&'10$'9"#"%=3&'J%$+%1'$+&'903<:&'

"$'$+&':"#;%1N'=<$'"#&'/3&"#I'"440/%"$&5'J%$+'4<,&#9%40#4'%1':"%3',#0/&44%1;',3"1$4'"15'

J%150J'4&#9%/&'<1%$'Z5!!

!!



!"#$%&'()'*+",%$#&'-)'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''.&/$%01'-'2'3&'4$"15"#5'5&'/06$)'

! "_#!

\*03! '*+'803&L![3.28&A! &$' "3)! J"MMMOL!2*++&+(!0+&! &1()>.()*+!I8*G.8&!20!

'*4(! B*03! X5%5\5%! &+! .22)()*++.+(! 8&1! '*4(1! )+'39>&+(.0E! 2&! '?./0&!

'*>B*1.+(&1!0+!@!0+!:1*01!8D?AB*(?R1&!2D.22)()C9!2&1!'*4(1=5!

!

f1()>.()*+1!2&1!'*4(1!)+'39>&+(.0E!B.3!8D.BB3*'?&!Y!>.'3*!Z!P!

\*03! )>B89>&+(&3! 8D.BB3*'?&!Y!>.'3*!ZL! 8&!>*2R8&!0()8)1&!2&1!98.1()')(91!

2&! '*4(! 2&1! "M! 1&I>&+(1! )2&+()7)91! B.3!X5%5\5%! &(! &1()>&! 0+&! &EB3&11)*+! .C&'!

0+&!98.1()')(9!'*+1(.+(&!B*03!'?.'0+!2D&0E5!-&!>*2R8&!0()8)1&!8D&EB3&11)*+!'.23&!

1&I>&+(!B.3!1&I>&+(!10)C.+(&!P!

, 1 1 jA
j A j

j

D
IC c

D

β  
 = − −     

! ! ! ! ! ! :_=!

*S!P! β !&1(!8D98.1()')(9L!&(!!

,j AIC !&1(!8&!'*4(!)+'39>&+(.8!B*03!8&!B3*20)(! A !2.+1!8&!1&I>&+(! j 5!

!

<*>>&!B*03!8D.BB3*'?&!Y!>)'3*!Z!29'3)(&!')a2&1101L!*+!.H*0(&!&+10)(&!8&1!

"M! '*4(1! )+'39>&+(.0E! *G(&+01! B*03! '?./0&! B3*20)(! &(! *+! *G()&+(! 0+! '*4(!

.I39I9! B*03! 8.! 7)3>&5! <&((&! .BB3*'?&! &1(L! 2D0+! B*)+(! 2&! C0&! .+.8A()/0&L!

9/0)C.8&+(&!@! '&88&!/0)! '*+1)1(&!@! '*+1(30)3&!0+&!1(30'(03&!2&!'*4(1!@!98.1()')(9!

'*+1(.+(&!.I39I9&!.C&'!0+&!98.1()')(9!I8*G.8&!Y!'.8)G39&!Z!G.19&!103!8&1!98.1()')(91!

)+2)C)20&88&15!

!

<*>B.3.)1*+!2&1!39108(.(1!P!

!

f+! .BB.3&+'&L! 8&1! &1()>.()*+1! B3*20)(&1! B.3! 8&1! 2&0E! .BB3*'?&1! 1*+(!

3&8.()C&>&+(!1&>G8.G8&15!<&!39108(.(!B*033.)(!8.)11&3!.''3*)3&!/0D)8!+DA!.!B.1!2&!

3.)1*+1!2D&>B8*A&3!8D.BB3*'?&!Y!>)'3*!Z!B801!(?9*3)/0&5!;B3R1!.C*)3!&EB*19!8&1!

3.)1*+1! 2&! '&((&! 1)>)8)(02&!i! [3.28&A! &$' "3)! J"MMML! B5! M$aM_O! 2*++&+(! .8*31!

B801)&031! 3.)1*+1! 2&! 8&! 7.)3&! .011)! G)&+! 2.+1! 8&! '*+(&E(&! 2DX5%5\5%! /0&! B801!

I9+93.8&>&+(! 2.+1! '&80)! 2&1! 7)3>&1! >08()aB3*20)(15! Y!M+&' 4%:%3"#I' =&$J&&1' $+&'

%1/#&:&1$"3' /04$4' ,#05</&5' =I' $+&' =0$$0:L<,' 7':%/#0'@' ",,#0"/+' "15' $+04&' 8#0:' $+&'

$0,L50J1'7':"/#0'@'",,#0"/+'/0:&' 8#0:'$+&'4$"=%3%$I'08' %1/#&:&1$"3'/04$4' $+&:4&39&45!
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! "__!

H1'8"/$'N'%$'$<#14'0<$'$+&'"9&#";&'%1/#&:&1$"3'/04$4'80#':04$',#05</$4'"#&'S<%$&'/304&'$0'

$+&%#':"#;%1"3'/04$4Z5!F.+1!8&1!'.1!*S!)8!A!.!2&1!2)7793&+'&1!1)I+)7)'.()C&1!&+(3&!8&!

'*4(!)+'39>&+(.8!&(!8&!'*4(!>.3I)+.8L!'&1!2)7793&+'&1!1*+(!8&!39108(.(!2&!'*4(1!2&!

B3*20'()*+!1B9')7)/0&1!/0)!+&!C.3)&+(!B.1!@!8.!>.3I&5!!

!

<&1!'*4(1!+&!29B&+2&+(!B.1!2&! 8.! 7*3>&!7*+'()*++&88&!2&! 8.! 7*+'()*+!2&!

'*4(! &(! +&!B&0C&+(! Q(3&! '.8'0891! +)! B.3! 8D.BB3*'?&! Y!>)'3*!Z! +)! B.3! 8D.BB3*'?&!

Y!>.'3*!Z5! W81! +&! 1*+(! 2*+'! B.1! 3&1B*+1.G8&1! 2&1! 2)7793&+'&1! &+(3&! 8&1! 2&0E!

&1()>.()*+15! -.! B3*E)>)(9! &+(3&! 8&1! '*4(1! )+'39>&+(.0E! >*A&+1! &(! 8&1! '*4(1!

>.3I)+.0E!7.)(!/0&! 8D*+!B*0C.)(! 1D.((&+23&!@!'&!/0&!8D9C.80.()*+!C).! 8D98.1()')(9!

'*+1(.+(&! 1*)(! B3*'?&!2&! 8.! 39.8)(9! 2&1! '*4(15! -&1! 2)7793&+'&1! /0)! .BB.3.)11&+(!

C)&++&+(! 2&! '&! /0&! 8.! 7*+'()*+! @! 98.1()')(9! '*+1(.+(&! +&! B&0(! 39B8)/0&3!

&E.'(&>&+(! 8.!C3.)! 7*3>&!7*+'()*++&88&5!d.)1!1)! 8&!'*4(!>.3I)+.8!&1(!B3*'?&!20!

'*4(!)+'39>&+(.8L!.8*31!)8!&1(!8*I)/0&!/0&!8D.BB3*E)>.()*+!2&!8.!7*+'()*+!2&!'*4(!

.I39I9&!+D.)&!/0&!B&0!2D)>B.'(!103!8&1!'*4(1!&1()>915!

;0(3&! 3.)1*+! 2&! '&((&! 1)>)8)(02&! 2&1! 39108(.(1! 2&1! 2&0E! .BB3*'?&1L! 8&1!

2)7793&+'&1! /0)! &E)1(&+(! &+(3&! 8.! 7*3>&! 7*+'()*++&88&! (3.+18*I! &(! 8.! 7*3>&! @!

98.1()')(9!'*+1(.+(&5!-.!7*3>&!(3.+18*I!&1(!0+&!2&!'&88&1!0()8)19&1!2.+1!8D.BB3*'?&!

Y!>)'3*!Z5!!

<*>>&!+*01!8D.C*+1!C0!B801!?.0(!1)!8&!(&3>&!2&!,+2!*323&!2&!8D9/0.()*+!

:T=!&1(!.11&]!I3.+2L!.8*31!8&1!2&0E!&1()>.()*+1!B&0C&+(!Q(3&!2)7793&+(&15!`3L!2.+1!

8&!'.1!2&1!2*++9&1!0()8)19&1!B*03!8D)>B89>&+(.()*+!20!>*2R8&!'&!+D&1(!B.1!8&!'.15!

-&1! (&3>&1!2&!,+2!*323&1!1*+(! 3&8.()C&>&+(!B&()(1!&+!C.8&03!.G1*80&5!<D&1(!0+&!

&EB8)'.()*+! 10BB89>&+(.)3&! .0! 7.)(! /0&! 8&1! '*4(1! )+'39>&+(.0E! &1()>91! B.3!

8D.BB3*'?&! Y!>)'3*!Z! 2*+(! (3R1! B3*'?&1! 2&! '&0E! &1()>91! B.3! 8D.BB3*'?&!

Y!>.'3*!Z5!

!

<*+'801)*+1!103!8&!>*2R8&!P!

-D)>B*3(.+(!&1(!2&!1.C*)3!@!/0*)!1*+(!2&1()+9&1!8&1!&1()>.()*+1!B3*20)(&15!

1D)8! 1D.I)(! 2&! 2*++&3! 2&1! )+2)'.()*+1! :*0! 2&1! *G8)I.()*+1! 2.+1! 8&! '.1! 20!

39I08.(&03=!2&!B3)EL!.8*31!8D.BB3*'?&!Y!>)'3*!Z!(?9*3)/0&>&+(!10B93)&03&!&1(!8.!

>&)88&03&5! \.3! '*+(3&L! 1D)8! 1D.I)(! 2D0+&! &1()>.()*+! 2&C.+(! 1&3C)3! @! 8D&+(3&B3)1&!



!"#$%&'()'*+",%$#&'-)'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''.&/$%01'-'2'3&'4$"15"#5'5&'/06$)'

! "_M!

B*03!0+!B8.+!2&! 7)+.+'&>&+(!*0!B*03!0+&!.+.8A1&!&+! (&3>&!2&!B&37*3>.+'&1!

70(03&1L!.8*31!8D&1()>.()*+!Y!>.'3*!Z!7*03+)(!2&1!2*++9&1!7).G8&15!

!

!

<5!-&1!8)>)(&1!2&!8D0()8)1.()*+!20!'*4(!)+'39>&+(.85!

!

FD0+&!B.3(L!)8!B&0(!Q(3&!2)77)')8&!2&!297)+)3!/0D&88&!&1(!8D.'()C)(9!B3)+')B.8&!

&(! /0D&88&! &1(! '&88&! /0)! &1(! .22)()*++&88&5! \3)+')B.8&>&+(! B.3'&! /0&! 8D.'()C)(9!

B3)+')B.8&!'D&1(!.011)!'&88&!/0)!3&I3*0B&!8&!B801!2&!'*4(1!'*>>0+15!!

%)!8D.'()C)(9!/0)!&1(!297)+)&!'*>>&!B3)+')B.8&!&1(!1*01!>*+*B*8&L!8.!7)3>&!

>08()aB3*20)(! B&0(! 1D&+! 1&3C)3! B*03! *G(&+)3! 0+&! B*1)()*+! 2*>)+.+(&! 103! 0+!

>.3'?9!.2H.'&+(!>Q>&!1)!2D.0(3&1!7)3>&1!B*033.)&+(!Q(3&!'*>B9()()C&15!

FD.0(3&! B.3(L! '&8.! '*+1()(0&! 0+&! .BB3*'?&! 0+)/0&>&+(! G.19&! 103! 8&1!

'*4(1L! &(! 8D)+(3*20'()*+! 2&! '*+1)293.()*+1! 103! 8.! 2&>.+2&! B&0(! B3*C*/0&3!

2D)>B*3(.+(&1!C.3).()*+1!2.+1!8D&1()>.()*+5!!

V0.+2! *+! 1&! G.1&! 103! 8&! '*4(! )+'39>&+(.8! G30(L! 0+&! .'()C)(9! B&0(aQ(3&!

'8.)3&>&+(!7)+.+'9&!B.3!8&1!B3*7)(1!29I.I91!B.3!0+&!.0(3&L!3&+(.G8&L!&88&5!

h9.+>*)+1L! )8! &1(! 2)77)')8&! 2&! 2)3&! 1D)8! A! .! *0! +*+! 10GC&+()*+! '3*)19&!

.C939&5! f+! &77&(L! )8! B&0(! A! .C*)3! 2&1! )+(&3.'()*+1! 2&! 2&>.+2&! /0)! 7*+(! /0&! 8.!

7*03+)(03&L! +*+! 3&+(.G8&L! 20! 1&3C)'&! ,! B&0(! &+(3.n+&3! 2)3&'(&>&+(! 0+!

.''3*)11&>&+(!B801!/0&!'*>B&+1.(*)3&!2&!8.!B3*7)(.G)8)(9!20!1&3C)'&!"5!!

!

X+!&E&>B8&!2&!'&((&!)+(&3.'()*+!&1(!.C939!2.+1!8.!7*03+)(03&!I3.(0)(&!2&1!

(&3>)+.0E! >)+)(&81! B.3! b3.+'&! k989'*>! /0)! .! &0! B*03! &77&(! 2D.''3*n(3&! 8.!

B3*7)(.G)8)(9!2&! 8D&EB8*)(.()*+!20! 391&.05!-.!B391&+'&!2D&E(&3+.8)(91!B*1)()C&!2&!

2&>.+2&! :)')! 2D&77&(1! 2)(1! Y!2&! '80G!Z=L! 3&+2! 2*+'! 2)77)')8&! 8D0()8)1.()*+! 2&1! W<!

2.+1! 8D*B()/0&! /0&! +*01! .C*+1! '?*)1)&5! -&1! 1A1(R>&1! 2&! '*4(1! )+'39>&+(.0E!

B&0C&+(!1&3C)3!@!8D.88*'.()*+!2&1!'*4(1!'*>B(.G8&1!*0!2&1!'*4(1!9'*+*>)/0&15!-&!

B801! 1*0C&+(L! )81! 2*)C&+(! Q(3&! .H01(91! B*03! (3.20)3&! 8&1! 39B&3'011)*+1! 103! 8.!

2&>.+2&!2&1!2)7793&+(&1!'*+7)I03.()*+1!2&!8D*773&L!B*03!B&3>&((3&!8&!'.8'08!2&1!
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! "Mj!

'*4(1! )+'39>&+(.0E! +&(15! <D&1(! '&! (AB&! 2&! 29>.3'?&! /0)! &1(! 0()8)19! 2.+1! 8&1!

>9(?*2&1!;[<!&(!8&031!293)C91!B3.()/0&15!

!

!

!

h*01!.C*+1!B391&+(9!&(!&EB8*39!)')!8&1!2&0E!B3)+')B.0E!1(.+2.321!2&!'*4(!

B&3>&((.+(!'?.'0+!2D)2&+()7)&3!8&1!'*4(1!2&!7*03+)(03&!20!1&3C)'&!0+)C&31&85!!

W8! +D&1(! G)&+! &+(&+20! B.1! @! &E'803&! /0D)8! &E)1(&! 2D.0(3&1! .BB*3(1! @! '&((&!

/0&1()*+L!&+!B.3()'08)&3!@!B.3()3!2&!8.!'*>B(.G)8)(9!.+.8A()/0&5!<*>>&!B*03!8&1!

>9(?*2*8*I)&1! 2&! 39B.3()()*+! 2&1! '*4(1! '*>>0+1L! 8.! 8)((93.(03&! +D&+! )2&+()7)&!

B.1! 0+! '*>>&! '*33&1B*+2.+(! B.3()'08)R3&>&+(! G)&+! @! '&! (AB&! 2&! '.8'0815! -.!

1&'()*+! 10)C.+(&! B3*B*1&! 0+&! .+.8A1&L! @! 8.! 7*)1! 2&1! 1(.+2.321! 2&! '*4(1! &(! 2&1!

>9(?*2*8*I)&1!2&!39B.3()()*+!2&1!'*4(1!'*>>0+1L!/0)!3&B3&+2!'*>>&!'3)(R3&1!

8&1! B3)+')B&1! 9+*+'91! B.3! 8.! <*>>)11)*+! f03*B9&++&! .0! 10H&(! 2&1!

>9(?*2*8*I)&1!2&!'.8'08!.2*B(9&1!2.+1!8&!1&'(&03!2&1!(989'*>>0+)'.()*+15!

!

!
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! "#"!

$%&'()*!+,!-*./01%!2%1!2(3345%*'%1!64'7)2%1!

1%/)*!/%1!&5('85%1!%95):4%*1,!
!

;9(1<9%!/.!=.1%!2%!&./&9/!&7)(1(%!2)('!:%56%''5%!2>)='%*(5!/%!6)*'.*'!29!

195&)?'!(6:)14!@!/>):45.'%95!%*!&7.5A%!29!1%5B(&%!9*(B%51%/!C!(/!*)91!%1'!.::.59!

:%5'(*%*'!2>9'(/(1%5!/%1!5%&)66.*2.'()*1!2%!/.!D)66(11()*!E95):4%**%!&)66%!

&5('85%1! 2>.::54&(.'()*! 2%1! 2(3345%*'%1! 64'7)2%1! 2%! &./&9/! 29! &)?',! D%1!

5%&)66.*2.'()*1! &)*&%5*%*'! /%! 1%&'%95! 2%1! '4/4&)669*(&.'()*1F! :5%6(%5!

1%&'%95!2.*1!/%<9%/! /.!<9%1'()*!29!1%5B(&%!9*(B%51%/!.!4'4!.=)524%!1)91!/>.*A/%!

&)?'G3(*.*&%6%*',!H4.*6)(*1F!%//%1!1)*'!1933(1.66%*'!A4*45./%1!:)95!:)9B)(5!

1>.::/(<9%5!@!/>%*1%6=/%!2%1!(*291'5(%1!<9%!*)91!.B)*1!&7)(1(!2>4'92(%5,!

D)*3)5646%*'!.9I!2(5%&'(B%1!J!(*'%5&)**%I()*!K!%'!J!&)*&955%*&%!')'./%KF!

/.!&)669*(&.'()*"!2%!/.!D)66(11()*!%95):4%**%!195!/>4B./9.'()*!2%1!&)?'1!%'!

/%! 3(*.*&%6%*'! 29! 1%5B(&%! 9*(B%51%/! 2.*1! /%1! '4/4&)669*(&.'()*1! :54B)('! <9%!

/>4B./9.'()*! 2%1! &)?'1! 2%1! )=/(A.'()*1! 2%! 1%5B(&%! 9*(B%51%/! 2)('! 1%! &)*3)56%5!

.9I! :5(*&(:%1! 2>)=L%&'(B('4F! 2%! '5.*1:.5%*&%F! 2%! *)*M2(1&5(6(*.'()*! %'! 2%!

:5):)5'()**./('4,! N%!:5)&%1191!2)('! O'5%! .::/(&.=/%! %'! *%!:.1! A4*45%5!2%! &)?'1!

2(1:5):)5'()**41!:.5!5.::)5'!@!1)*!)=L%&'(3,!E*!)9'5%F!/.!D)66(11()*!%I(A%!<9%!

/%1!&)?'1!%*!<9%1'()*!*%!&)9B5%*'!<9%!&%9I!A5%B.*'!9*!):45.'%95!%33(&.&%,!

H%9F!H%''F! $'96:3! %'! $&76(2'! P"##QR! 5%:5%**%*'! &%1! '5)(1! &5('85%1! :)95!

24'%56(*%5!<9>%//%!64'7)2)/)A(%!2%!&./&9/!2%1!&)?'1!2%1!)=/(A.'()*1!2%!1%5B(&%!

9*(B%51%/! 2)('! O'5%! .2):'4%,! D>%1'! &%''%! .*./01%! <9%! *)91! .//)*1! :541%*'%5! (&(,!

E//%!4'92(%!/%1!:5(*&(:./%1!64'7)2%1!2%!&./&9/!B9%1!2.*1!/%1!1%&'()*!:54&42%*'%!S!

/%1! TUD! %'! /%1! 64'7)2%1! -VDF! .(*1(! <9%! /%1! 6)28/%1! .*./0'(<9%1! <9(! %*!

24&)9/%*'F!%'!/%1!&)?'1!(*&546%*'.9I,!

!

!

!

!

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
"!DWX!Y#Z[!Z\]!3(*./,!V59I%//%1F!^Q!*)B%6=5%!"##Z,!
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! "#^!

!

_"!E33(&.&('4!%'!*)*M2(1&5(6(*.'()*!S!

!

W*!:%9'! .11)&(%5! />.=)9'(11%6%*'! 2%! />%33(&.&('4! @! /.! &)*&955%*&%! ')'./%,!

U%!&%&(!24&)9/%!<9%!/%!:5)&424!2%!&./&9/!2%!&)?'!<9(!1%5'!.B%&!19&&81!2.*1!9*!

%*B(5)**%6%*'!&)6:4'('(3!%1'!.911(!&%/9(!<9(!&)55%1:)*2!@!9*!:5)&%1191!%33(&.&%,!

U.*1! 1.! &)669*(&.'()*! PDWX! Y#Z[! Z\]! 3(*./RF! /.! D)66(11()*! 54&/.6%!

<9%!/%!:5)&%1191!2%!&./&9/!29!&)?'!5%3/8'%!/%1!&)?'1!2>9*!):45.'%95!%33(&.&%,!D%&(!

(6:/(<9%! <9%! /.! 24'%56(*.'()*! 2%1! &)?'1! %*A%*2541! :.5! /%1! )=/(A.'()*1! 2%!

1%5B(&%! 9*(B%51%/! 1)('! =.14%! 195! /%! :5)&%1191! <9(! :54B.9'! 2.*1! 9*!

%*B(5)**%6%*'! :/%(*%6%*'! &)*&955%*'(%/,! `*! :5)&%1191! <9(! *%! 5%6:/('! :.1!

/>%I(A%*&%! 2>%33(&(%*&%! (6:/(<9%! 9*%! 195&7.5A%! :)95! /%1! ):45.'%951! <9(!

5%6:/(11%*'!/%951!)=/(A.'()*1!%*!.=)*2.*'!9*!3)*21!2%!1%5B(&%!9*(B%51%/,!D%9IM

&(! :.(%*'F! 2.*1! &%! &.1F! :/91! <9%! &%! <9(! 1%5.('! *4&%11.(5%! 1(! &%! J!:5(I!K! 4'.('!

24'%56(*4!2.*1!9*!:5)&%1191!2%!&)*&955%*&%,!N>.::/(&.'()*!2>9*!'%/!64&.*(16%!

5%B(%*25.('! @! .9')5(1%5! />):45.'%95! %*! &7.5A%! 29! 1%5B(&%! 9*(B%51%/! @! 3.(5%! 9*!

:5)3('! 1>%*!.B)(5!@!1>)&&9:%5!2%! /.! &)*&955%*&%F!%'! (6:/(<9%5.('!%*! 3.('F!<9%! /%1!

.9'5%1!):45.'%951!19=B%*'()**%*'!/>):45.'%95!2%!1%5B(&%!9*(B%51%/,!D%!<9(!1%5.('!

&/.(5%6%*'!2(1&5(6(*.')(5%,!

N%!NabD!%1'!/%!&)?'!<9(!5%3/8'%!/%!6(%9I!/%1!&)?'1!2.*1!9*!%*B(5)**%6%*'!

2%!:/%(*%! &)*&955%*&%,! $>%*! 1%5B(5! 2)**%! /.! A.5.*'(%! <9%! ')91! /%1! :.5'(&(:.*'1!

<9(!&)*'5(=9%*'!.9!3)*21!2%!1%5B(&%!9*(B%51%/!*%!:.0%*'!:.1!:/91!<9%!&%!<9>(/1!

:.0%5.(%*'! 1(! />%*B(5)**%6%*'! 4'.('! :/%(*%6%*'! &)6:4'('(3,! W5F! *)91! .B)*1!

6)*'54! 2.*1! /.! 1%&'()*! :54&42%*'%! <9%! /%1! 64'7)2%1! -VD! 4'.(%*'! &%//%1! <9(!

3)95*(11.(%*'!2%1!&)?'1!1%!5.::5)&7.*'!/%!:/91!29!1'.*2.52!NabD,!

!

_^!-::/(&.=(/('4!S!

!

;)95! 24'%56(*%5! /%! &)?'! *%'! 2%1! )=/(A.'()*1! 2%! 1%5B(&%! 9*(B%51%/F! /%!

54A9/.'%95! B.! 2%B)(5! 19(B5%! 9*%! :5)&4295%! <9(! 2)('! /%! &)*29(5%! .9I! 5419/'.'1!

241(541,!E//%!2)('!/9(!2)**%5!&)*3(.*&%!%*!/%1!5419/'.'1!)='%*91!%'!O'5%!:5.'(&.=/%,!
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! "#+!

;)95! .::/(<9%5! &%''%! :5)&4295%F! /%! 54A9/.'%95! 2)('! 2(1:)1%5! 2>(*1'596%*'1!

2>4B./9.'()*!%'!2>(*3)56.'()*!.(*1(!<9%!2%!=.1%1!2%!2)**4%1,!

U.*1! /.! 6.L)5('4! 2%1! &.1F! />):45.'%95! %*! &7.5A%! 29! 1%5B(&%! 9*(B%51%/!

:5):)1%! 2%! 1)96%''5%! 2%1! 6%195%1! 2%! &)?'! <9(! 1)*'! 245(B4%1! 2%! 1)*! :5):5%!

101'86%!2%!&./&9/!%'!<9(!9'(/(1%*'!/%!:/91!1)9B%*'!2%1!&)?'1!')'./%6%*'!2(1'5(=941!

YTUD[!%'!<9(!5%3/8'%*'!/%1!&)?'1!7(1')5(<9%1,!XO6%!1(!/>):45.'%95!5%&)**.c'!<9>(/!

3.9'! %6:/)0%5! 2%1! &)?'1! (*&546%*'.9IF! (/! :%9'! B)9/)(5! 9'(/(1%5! /%1! 6%195%1!

2)**4%1! :.5! 1%1! :5):5%1! (*1'596%*'1! .:581! .L91'%6%*',! W5! &%/.! %1'! *)*!

1%9/%6%*'!2(33(&(/%F!6.(1!:%9'!%*A%*25%5!9*%!:%5'%!2%!'%6:1!(6:)5'.*'%,!

N>9*! 2%1! .1:%&'1! :.5'(&9/(%51! 2%! &%! :5)=/86%! %1'! /%! &)*'5d/%! 2%!

/>(*3)56.'()*!195!/.<9%//%!/.!6%195%!29!&)?'!%1'!=.14%,!b/!:%9'!:.5.c'5%!1(6:/%!2%!

:.5'(5! 2%1! 2)**4%1! 2%! />):45.'%95! %'! 2%! '5.B.(//%5! 2%1191! :)95! '%*'%5! 2>%*!

%I'5.(5%! /%! &)?'! *%'! 54%/! 2%1! )=/(A.'()*1! 2%! 1%5B(&%! 9*(B%51%/,! N%! :5)=/86%! %1'!

<9%!/%1!=.1%1!2%!2)**4%1!2%!/>):45.'%95!5(1<9%*'!2%!:.5.c'5%!.11%e!)=1&95%1!.9!

54A9/.'%95,!D%/9(M&(!*%!1.95.!5(%*!2%1!.L91'%6%*'1!<9(!.95)*'!4'4! 3.('1F!@!:.5'(5!

2%1! 2)**4%1! =59'%1F! :)95! .=)9'(5! @! &%1! 2)**4%1F! %'! <9(! 1)*'! /%! :/91! 1)9B%*'!

2(&'41!:.5!/.!1'59&'95%!29!101'86%!2>4B./9.'()*!2%1!&)?'1!%*!:/.&%,!

H)91!246)*'5%5)*1!:/91!/)(*!<9%!/>-VD!%1'!/.!64'7)2%!2>4B./9.'()*!2%1!

&)?'1! /.! :/91! .::5):5(4%! :)95! 9*! ):45.'%95! 2%1! '4/4&)669*(&.'()*1,! E//%!

1>.::/(<9%! :)95! />4B./9.'()*! 2%1! &)?'1! %*! A4*45./! %'! :)95! &%//%! 2%1! &)?'1! 2%1!

)=/(A.'()*1!2%! 1%5B(&%!9*(B%51%/! %*!:.5'(&9/(%5,!H4.*6)(*1! (/! %1'!:%9!:5)=.=/%!

<9%!=%.9&)9:!2>):45.'%951!2.*1!/%1!:.01!6%6=5%1!.(%*'!.9L)952>79(!6(1!&%''%!

64'7)2%!%*!:/.&%,!N%!:/91!1(6:/%!%1'!./)51!2>9'(/(1%5!2%1!6)28/%1!.*./0'(<9%1!2%!

&)?'!<9(!:5%**%*'! /%!:/91!%*! &)6:'%!:)11(=/%! /%1!64&.*(16%1!2>%*&7.c*%6%*'!

2%1! &)?'1,! N>.1:%&'! :5(*&(:./! 2%1! 6)28/%1! 2%! &)?'1! .*./0'(<9%1! %1'! <9>(/1!

:%9B%*'! O'5%! &)*1'59('1! @!:.5'(5!2>(*3)56.'()*1! /%!:/91! 1)9B%*'!2(1:)*(=/%1F! %'!

2%!5%*1%(A*%6%*'1!195!/%1!1'59&'95%1!2%1!541%.9I!2%!'4/4&)61F!.(*1(!<9%!195!/%1!

:5)&%1191!2%!:5)29&'()*,!U%!'%/1!6)28/%1!1)*'!.&&%11(=/%1!.9I!54A9/.'%951!:)95!

9*%!24:%*1%!6(*(6%!%*!'%6:1!%'!%*!.5A%*',!N%!=4*43(&%!(6642(.'!4'.*'!<9%!/%!

54A9/.'%95! &)*'5d/%! />(*3)56.'()*! 195! /%1! &)?'1,!E'!2.*1! ')91! /%1! &.1F! &>%1'! =(%*!

:/91! 1(6:/%! <9%! 2%! B)9/)(5! %I'5.(5%! 2%1! 6%195%1! 2%! '0:%! NabD! @! :.5'(5! 2%1!
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! "#f!

2)**4%1!2%!&)?'1!%I(1'.*'%1!2%1!):45.'%951!1(!&%//%1M&(!*%!1)*'!:.1!=.14%1!195!/.!

64'7)2%!-VD,!

!

!

_+!g5.*1:.5%*&%!%'!)=L%&'(B('4!S!

!

H)91!.B)*1!2)*&!4'.=/(!<9%!/.!6%195%!/.!:/91!%33(&.&%!29!&)?'!%*A%*254!

:.5! /%1! )=/(A.'()*1! 2%! 1%5B(&%! 9*(B%51%/! 4'.('! /%! NabD,! H)91! .B)*1! 4A./%6%*'!

1)9/(A*4!<9>%*!/>.=1%*&%!2%!64'7)2%!-VDF!/.!6%195%!/.!:/91!%33(&.&%!&)*1(1'.('!

%*! 9*%! .::5)&7%! 9'(/(1.*'! 9*! 6)28/%! 2%! &)?'! .*./0'(<9%! .911(! :5)&7%! <9%!

:)11(=/%!2%1!:5(*&(:%1!2%!/.!64'7)2%!-VD,!-B%&!9*!6)28/%!2%!&)?'!.*./0'(<9%F!

(/!%1'!:)11(=/%!2%!5%'5.&%5!')9'%1!/%1!):45.'()*1!2%!&./&9/!2%!&)?'!195!/.!=.1%!2%1!

5.::)5'1! 3)*&'()**%/1! <9(! 1)*'! 9'(/(141! :)95! 5%3/4'%5! /%1! 5%/.'()*1! 2%! &.91./('41!

<9(!(6:/(<9%*'!9*!&)?',!-(*1(F!&%!:5)&424!:%56%'!9*%!A5.*2%!'5.*1:.5%*&%!2.*1!

/%1!&./&9/1,!D%5'%1! /%1!6)28/%1!2%!&)?'1!.*./0'(<9%1!:%9B%*'!O'5%!&)*1'59('1!2%!

3.h)*!1(!&)6:/%I%!<9%!1%9/1!/%1!1:4&(./(1'%1!<9(!/%1!)*'!&)*h91!1)*'!&.:.=/%1!2>%*!

(*'%5:54'%5!/%1!5419/'.'1,!H4.*6)(*1F!(/!*>%1'!:.1!.&'9%//%6%*'!=%1)(*!2%!6)28/%1!

1(! &)6:/%I%1,! $>(/1! 1)*'! &)*h91! :)95! 5%'5.&%5! .9! :/91! :581! /%! :5)&%1191! 2%!

24'%56(*.'()*! 29! &)?'F! (/! *>0! .! :.1! 2%! 5.(1)*! :)95! <9>(/1! 1)(%*'! %I.A4546%*'!

&)6:/%I%1F!%'!%*!')9'!&.1!:.1!:/91!<9>9*!6)28/%!-VD,!

N>)=L%&'(B('4!29!:5)&424!24:%*2!=(%*!1?5!2%!/.!<9./('4!2%!/>%33)5'!3)95*(,!

D%&(!%1'!(*24:%*2.*'!29!:5)&424!&7)(1(,!i9(!<9%!&%!1)('!<9(!%1'!(6:/(<94!2.*1!

9*!'%/!:5)&424!2)('!')9L)951!A.52%5!@!/>%1:5('! />%I(A%*&%!2>)=L%&'(B('4!<9.*2!/%1!

6%195%1! 2%! &)?'1F! 19::)14%1! 5%3/4'%5! /%1! &)?'1! (*29('1! :.1! /%1! )=/(A.'()*1! 2%!

1%5B(&%! 9*(B%51%/F! 1)*'! &7)(1(%1,! i9%//%! <9%! 1)('! />.::5)&7%! &7)(1(%F! (/! %1'!

(*4B('.=/%! <9%! /%1! 6%195%1! 2%! &)?'1! 1)(%*'! %*! 3.('! 2%1! 6)0%**%1! 2%! &)?'1!

5%:541%*'.'(31F!:9(1<9%!/%1!&)?'1!54%/1!*%!:%9B%*'!:.1!')9L)951!O'5%!)=1%5B41,!b&(F!

/>)=L%&'(B('4!1(A*(3(%!/%!&7)(I!/%!:/91!L92(&(%9I!:)11(=/%!2%1!6)0%**%1!9'(/(14%1!%'!

2%1! .::5)I(6.'()*1!):454%1,!D%1!):45.'()*1! %'! &%1! &7)(I! '5.29(1%*'! 3)5&%6%*'!

2%1!L9A%6%*'1!<9(!:%9B%*'!*%!:.1!O'5%!')'./%6%*'!/(=5%1!2%!')9'!=(.(1!19=L%&'(3,!
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! "#j!

N.! '5.*1:.5%*&%! 24&5('%! :/91! 7.9'! :%9'! *4.*6)(*1! 3.(5%! <9%! &%1! =(.(1! 1)('!

2(6(*941!)9!19::5(641,!

!

!

!

V(%*! 1?5F! /.! '5.*1:.5%*&%! %'! />)=L%&'(B('4! 2)(B%*'! .911(! 1>.::/(<9%5! @! /.!

<9%1'()*! 2%1! 5%B%*91! 2.*1! /%! &./&9/! 29! &)?'! *%'! 2%1! )=/(A.'()*1! 2%! 1%5B(&%!

9*(B%51%/,!U.*1!&%''%!.::5)&7%F!)*!2)('!2429(5%!2%1!&)?'1!2%! /.! 3)95*('95%!2%1!

)=/(A.'()*1! 2%! 1%5B(&%! 9*(B%51%/F! /%1! 5%B%*91! <9(! 1%5.(%*'! :%5291! 1(! &%! 1%5B(&%!

9*(B%51%/!*>4'.('!:/91!3)95*(,!!

XO6%! 1(! /%1! 5%B%*91! :%#&/$6! :%5291! 2)(B%*'! %*! :5(*&(:%! O'5%! )='%*91!

3.&(/%6%*'! 2>.:581! /%1! &)6:'%1! 2%1! ):45.'%951! 2%! 3.h)*! '5.*1:.5%*'%! %'!

)=L%&'(B%F!(/!*>%*!B.!:.1!2%!6O6%!:)95!/%1!5%B%*91!%1:%#&/$6!:%5291F!2)*'!)*!1.('!

:)95'.*'! <9>(/1! %I(1'%*',! D%1! :5)=/86%1! 2%1! 5%B%*91! 2(5%&'1! :%5291! %'! 2%1!

=4*43(&%1! (*2(5%&'1!2%1!)=/(A.'()*1!2%! 1%5B(&%!9*(B%51%/! 1%5)*'! '5.('41!:/91! /)(*!

2.*1!&%!&7.:('5%,!

!

H)91!.B)*1!2)*&!4'.=/(!<9%!&%!1)*'!/%1!64'7)2%1!-VD!Y!)9!/%1!6)28/%1!

2%!&)?'!.*./0'(<9%1!<9(!%*!1)*'!245(B41[F!<9(!1.'(13)*'!/%!6(%9I!.9I!%I(A%*&%1!2%!

/.!D)66(11()*!5%/.'(B%1!.9!&./&9/!2%1!&)?'1!2%1!)=/(A.'()*1!2%!1%5B(&%!9*(B%51%/,!

U%! /.!6O6%! 3.h)*F! /%! &)?'! (*&546%*'./! %'! 1)*! 245(B4! NabDF! 4<9(B./%*'! @! /)*A!

'%56%!.9!Na-DF!:.5.(11%*'!O'5%!/%1!1'.*2.521!2%!&)?'1!1.'(13.(1.*'!/%!6(%9I!&%1!

%I(A%*&%1,! D%1! <9%1'()*1! 1)*'! &%5'%1! &%*'5./%1! 2.*1! 9*%! :5)=/46.'(<9%!

2>%1'(6.'()*!2%1!&)?'1F!6.(1! (/!%I(1'%!2>.9'5%1!<9%1'()*1!<9>(/! 3.9'! '5.*&7%5,!E*!

:.5'(&9/(%5!2.*1!/%!&.25%!2%!/.!&)*&%:'()*!2%1!6)28/%1!.*./0'(<9%1,!U>9*%!:.5'F!

(/!%I(1'%!2%1!(*'%55)A.'()*1!5%/.'(B%1!.9I!&)?'1!.9'5%1!<9%!&)669*1,!E*19('%F! (/!

%*!%I(1'%!2>.9'5%1!&)*&%5*.*'!/.!1'59&'95%!29!541%.9!:5(1%!&)66%!=.1%!2%!&./&9/,!

D%!1)*'!&%1!:)(*'1!<9%!*)91!.//)*1!.=)52%5!2.*1!/.!1%&'()*!19(B.*'%,!

!

!



!"#$%&'()'*+",%$#&'-)'''''''.&/$%012)'3&4'"5$#&4',#06789&4'&1:&1;#<4',"#'7&'/"7/57';5'/0=$)'

! "#$!

%&'()*+!,!-&.!/0(1&.!21*3456&.!2*.7.!2/1!4&!

'/4'04! 8&.! '*9(.! &+:&+817.! 2/1! 4&.! *34):/()*+.!

8&!.&1;)'&!0+);&1.&4<!
!

-/!172/1()()*+!8&.!'*9(.!'*660+.!+=&.(!2/.!4&!.&04!2*)+(!8=/'>*22&6&+(!

4*1.?0&! 4=*+! '>&1'>&! @! 7(/34)1! 0+&! 67(>*8*4*:)&! 8&! '/4'04! 8&.! '*9(.! 8&.!

*34):/()*+.! 8&! .&1;)'&! 0+);&1.&4<! A=/3*18B! 2/1'&! ?0=)4! C! /! 8=/0(1&.! '*9(.! 2*01!

4&.?0&4.! 240.)&01.! *2()*+.! .*+(! 2*..)34&.B! &(! 8*+(! 4=7;/40/()*+! 8*)(! &44&! /0..)!

./().D/)1&! 4&.! '1)(51&.! 0()4).7.! 240.! >/0(<! E+.0)(&B! 2/1'&! ?0=)4! D/0(! 7:/4&6&+(!

87(&16)+&1!.01!?0&44&!.(10'(01&!8&!17.&/0!*+!3/.&!4&!'/4'04<!

!

F"<! -&.! 21*3456&.! 1&4/()D.! /0G! '*9(.! /0(1&.! ?0&!

4&.!'*9(.!'*660+.<!

!

H*0.! 7(08)&1*+.! )')! ')+?! 2*)+(.! 2/1()'04)&1.<! -/! '*+(1*;&1.&! &+(1&! 21)G!

>).(*1)?0&.!&(!21)G!'*01/+(.!'*66&!3/.&!8&!'/4'04!8&.!'*9(.<!-&.!'*9(.!8&!17.&/0!

&(!4/!87217')/()*+!80!'/2)(/4!)+;&.()!I!4&!'*9(!8&!'/2)(/4!40)J6K6&B!4&.!.0+L!'*.(.!

&(! 4=&+.&634&! D*167! 2/1! 4&.! '*9(.! 8&! 6/)+(&+/+'&B! 8&! D*+'()*++&6&+(! &(!

8M/86)+).(1/()*+!I!'&')!(*0N*01.!8/+.!4=*2()?0&!80!'/4'04!80!'*9(!8&.!*34):/()*+.!

8&!.&1;)'&!0+);&1.&4!1&.2&'(/+(!4&.!'1)(51&.!8&!4/!O*66)..)*+<!

!

P<!Q1)G!>).(*1)?0&.!8&.!)+20(.!'*+(1&!21)G!'*01/+(.<!

!

-&.!.C.(56&.!8&!'*62(/:&!8&.!'*9(.!8&.!*271/(&01.!*+(!8/+.!4/!2402/1(!

8&.! '/.B! 7(7! 3/.7.! .01! 4&.! '*9(.! >).(*1)?0&.! 8&.! )+20(.<! E(! 4&! 240.! .*0;&+(! &+!

'**18)+/()*+!/;&'!8&.!67(>*8&.!D*+87&.!.01!4&.!RAO<!!

!

!



!"#$%&'()'*+",%$#&'-)'''''''.&/$%012)'3&4'"5$#&4',#06789&4'&1:&1;#<4',"#'7&'/"7/57';5'/0=$)'

! "#S!

!

T4! C! /!8&0G!/1:06&+(.!21)+')2/0G!@! '&((&!0()4)./()*+! UH&0! &$' "7)>! "##SB!2!

V#W!X!

!Y!?+&';"$"'"#&'&"4%7@'"A"%7"67&'"4'$+&@'"#&';0/59&1$&;'%1'$+&'600B4'"1;'#&/0#;4'

0C'$+&'0,&#"$0#)D'

E' FC' $+&'0,&#"$0#' %4' %1'"'9"#B&$'4%$5"$%01'$+"$'"770G4' %$' $0'6"4&' $+&',#%/&4'0C' %$4'

,#0;5/$4' "1;' 4&#A%/&4' 01' +%4$0#%/"7' /04$' ;"$"' %$' %4' "67&' $0' &145#&' $+&' #&/0A&#@' 0C' %$4'

&H,&1;%$5#&4'"/$5"77@'%1/5##&;D<!

-=)+/87?0/()*+!80!'*62(/:&!@!2/1()1!8&.!'*9(.!>).(*1)?0&.!/;&'!4/!21).&!

8&!87').)*+!.01!4&.!21)G!&.(!8&;&+0&!8/+.!4&.!8&1+)51&.!/++7&.!8&!240.!&+!240.!

7;)8&+(&! /0..)! 3)&+! /0G! 6/+/:&1.! ?0=/0G! 17:04/(&01.<! A0! 2*)+(! 8&! ;0&!

6/+/:&1)/4B!'&((&!67(>*8&!8&;)&+(!)+/87?0/(&!@!2/1()1!80!6*6&+(!*Z!4&!6/1'>7!

&+! ?0&.()*+! 8&;)&+(! '*+'011&+()&4<! E+! &DD&(B! 4&.! *271/(&01.! +&! 2&0;&+(! 240.!

/8/2(&1!4&01.!21)G!@!4&01.!'*9(.!/0..)!47:51&6&+(!?0=)4.!4&!D/)./)&+(!/02/1/;/+(<!

Q*01! .&! 6/)+(&+)1! 8/+.! 4/! '*627()()*+B! )4.! *+(! 89! /DD)'>&1! 8&.! 21)G!

'*11&.2*+8/+(!@!'&0G!/DD)'>7.!2/1!4&01.!'*+'011&+(.!'=&.(!@!8)1&!'/4'047.!@!2/1()1!

8&.!'*9(.!'*01/+(.<!A0!2*)+(!8&!;0&!80!17:04/(&01B!4&.!1/).*+.!.*+(!21&.?0&!4&.!

6K6&.<!A/+.! 4&.! [*+&.! *Z! 4&.! '*+.*66/(&01.! *+(! 3&.*)+!8&! 4/! 21*(&'()*+!80!

17:04/(&01B! 4&.! 21)G! 8*);&+(! /0..)! ./().D/)1&! 4&.! .(/+8/18.! 8=&DD)'/')(7! 8&! 4/!

'*+'011&+'&<! \1B! 4&.! 21)G! 3/.7.! .01! 4&.! '*9(.! >).(*1)?0&.! +&! 4&.! ./().D*+(! 2/.<!

]*1.!'*+'011&+'&B!4&!17:04/(&01!8*)(!)62*.&1!0+!.(/+8/18!8&!'*9(!/221*21)7!?0)!

.*)(!21*:1&..).(&!&(!3/.7!.01!4&.!'*9(.!'*01/+(.<!O&!?0)!&.(!4&!'/.!80!-^TO<!%&04.!

4&.! 21)G! 3/.7.! .01! 8&.! 8*++7&.! 8&! '*9(.! '*01/+(&.! ;&+/+(! 8=0+&! /44*'/()*+!

&DD)'/'&!8&.!1&..*01'&.!U\D(&4B!"##_B!2<"#W<!

E+! 17.067B! 4&.! D*1'&.! 80!6/1'>7! &(! 4&.! &G):&+'&.! 8&! 4/! 17:04/()*+! D*+(!

?0=)4!&.(!+7'&../)1&!8=0()4).&1!0+&!'*62(/3)4)(7!3/.7&!.01! 4&.!'*9(.! '*01/+(.! `05'

/5##&1$'/04$!"//05$%1:!*0!OOPa!240(b(!?0=0+&!'*62(/3)4)(7! D*+87&!.01! 4&.!'*9(.!

>).(*1)?0&.! `+%4$0#%/"7' /04$' "//051$%1:! *0! ]OPa<! O&1(/)+.! 17:04/(&01.! *+(! 8*+'!

'>*).)!8&.!6*854&.!8&!'*9(.!3/.7.!.01!4&.!OOP<!!



!"#$%&'()'*+",%$#&'-)'''''''.&/$%012)'3&4'"5$#&4',#06789&4'&1:&1;#<4',"#'7&'/"7/57';5'/0=$)'

! "#c!

O=&.(! 4&! '/.! 80! :*0;&1+&6&+(! /44&6/+8! 8/+.! .*+! *18*++/+'&! .01! 4/!

17:04/()*+! 8&.! (/1)D.! 8&.! (747'*660+)'/()*+.! 8&! "##$"<! O=&.(! /0..)! '&40)! 8&!

4=\D(&4!U"##$W!8/+.!./!21*2*.)()*+!'*+'&1+/+(!4&.!21)G!8&!de!2*01!"##S<!

d<!-&.!'*9(.!8&!17.&/0!80.!@!4/!87217')/()*+!80!'/2)(/4!

)+;&.()<!

!

!%&4*+!H&0!&$'"7)!U"##SB!2<!,fWB!&+!240.!8&!4/!?0&.()*+!80!'>*)G!&+(1&!21)G!

>).(*1)?0&.! &(! 21)G! '*01/+(.!8&.! )+20(.B! .&! 2*.&! 4/! ?0&.()*+!8&! '*66&+(! D/)1&!

&+(1&1!4&!'*9(!8&!'/2)(/4!8/+.!4&!'/4'04!80!'*9(!2*01!4&.!87').)*+.!8&!21)G!g!-&.!

'*9(.!D)G&.!'/0.7.!2/1!0+!7?0)2&6&+(!2*01!0+&!271)*8&!8*++7&!'*+.).(&+(!&+!4/!

872&+.&!)+)()/4&!&(!4=)+(71K(!.01!4&!'/2)(/4!34*?07!8/+.!'&(!)+;&.()..&6&+(<!!

Q*01! 1780)1&! 4/! 872&+.&! )+)()/4&! &+! '*9(! 2/1! 0+)(7! 8&! (&62.B! &44&! &.(!

'*+;&1()&!&+!/6*1()..&6&+(!8*+(!4/!.*66&!'*11&.2*+8!@!4/!872&+.&!)+)()/4&<!-&!

+*631&!8=/++7&!8=/6*1()..&6&+(!'*11&.2*+8/+(!/0!+*631&!8=/++7&.!2&+8/+(!

4&.?0&44&.!4&!3)&+!&.(!'&+.7!.&1;)1<!%01!'&((&!271)*8&B!0+!)+(71K(!&.(!'/4'047!2*01!

/..01&1!0+!1&(*01!.01!)+;&.()..&6&+(!@!'&0G!?0)!4=*+!)+;&.()(<!O&')!2/1/)(!.)624&<!

O&!?0)!+=&.(!2/.!'4/)1!8/+.!'&((&!8&.'1)2()*+!'=&.(!'*66&+(!D/)1&!2*01!?0&!'&((&!

D*1604&! .*)(! 3/.7&! .01! 4&.! 21)G! '*01/+(.! &(! '*66&+(! 21&+81&! &+! '*62(&!

4=7476&+(! 8&! 1).?0&<! E+! (&16&.! '*62(/34&.B! )4! C! /! 240.)&01.! .*40()*+.!X!

4=/6*1()..&6&+(!'*+.(/+(B!4=/6*1()..&6&+(!87:1&..)D!&(!4=/6*1()..&6&+(!;/1)/34&<!

-/! 87(&16)+/()*+! 8&.! '*9(.! 8&.! *34):/()*+.! 8&! .&1;)'&! 0+);&1.&4! 3/.7&! .01! 4&!

'*62(/:&!8&.!'*9(.!2*.&!4&!21*3456&!8&!./;*)1!'&!?0)!;/!.&!2/..&1!8/+.!4&!D0(01!

&(!8&!'*66&+(!4=)+(7:1&1<!E+!'>*).)../+(!4=0+&!*0!4=/0(1&!8&.!;/1)/+(&.!*+!D/)(!0+!

N0:&6&+(! )624)')(&! .01! 4&! 1).?0&! /..*')7<! O&! 1).?0&! &.(! 4=*3N&(! 8&! 8)DD71&+(&.!

7;/40/()*+.B!&(!4&!17:04/(&01!&(!4/!D)16&!17:047&!*+(!D*1'&6&+(!8&.!/;).!8)DD71&+(.!

.01!4/!D/h*+!8=)+(7:1&1!'&!1).?0&!8/+.!4&.!'*9(.<!!

%&4*+!H&0!&$'"7)!U"##SB!2<!,VWB!Y!I#09'"'#&:57"$0#@'"1;'&CC%/%&1/@',0%1$'0C'A%&G>'

JKL>'"';&,#&&/%"$%01'9&$+0;'%;4',#&C&#"67&'G%/+'%4'"4'/704&7@'"4',044%67&'%1'7%1&'G%$+'$&+'

9&$+0;' 0C' &/0109%/' ;&,#&/%"$%01)' F1' $+&' /5##&1$' &1A%#019&1$>' 4$#%":+$' 7%61&'

;&,#&/%"$%01' %4' ,#06"67@' "' #05:+' "1;' #&";@' ",,#0H%9"$%01' $0' &/0109%/' ;&,#&/%"$%01'
!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
"!d0+8&.1&2034)L!A&0(.'>4/+8B!`"##$aB!d0+8&.:&.&[(34/44B!Q/1(!"B!Hi!,#B!#!*L(*3&1B!2<",#f<!



!"#$%&'()'*+",%$#&'-)'''''''.&/$%012)'3&4'"5$#&4',#06789&4'&1:&1;#<4',"#'7&'/"7/57';5'/0=$)'

! "##!

#&C7&/#$%1:' $+&' &CC&$/4' 0C' 60$+' ;&/##&"4%1:' ,#%/&4' 0C' %1A&4$9&1$' :00;4' "1;' %1/#"4%1:'

;&9"1;j<! H&0! &$' "4<! )+.).(&+(! /0..)! .01! 4&! D/)(! ?0&! 4/! 8017&! 8&! ;)&! 80! '/2)(/4!

)+;&.()!&.(!/0..)!0+!2/1/65(1&!?0&!4&!'/4'04!8&!4=/6*1()..&6&+(!8*)(!21&+81&!&+!

'*62(&<!

!

O<!-&!'*9(!80!'/2)(/4!X!

!

-&!(/0G!8=)+(71K(!0()4).7!2*01!87(&16)+&1!4=/'(0/4)./()*+!80!'*9(!8&!'/2)(/4!

8&.!3)&+.B!'=&.(!@!8)1&!240.!217').76&+(!4&!'*9(!80!'/2)(/4!`OOa!?0&!4=*271/(&01!

'>*).)! 2*01! 4=0()4)./()*+! 80! '/2)(/4! 8/+.! '&.! )+;&.()..&6&+(.B! &.(! 0+! /0(1&!

21*3456&<! %&4*+! 4&! (C2&! 8=/6*1()..&6&+(! '>*).)B! '&! (/0G! 2&0(! /;*)1! 0+&!

)+D40&+'&!'&1(/)+&! .01! 4&!+);&/0!8&.! '*9(.!8&!'/2)(/4!8&.!3)&+.!0()4).7.!8/+.! 4/!

D*01+)(01&!80!.&1;)'&<!!

H&0!&$'"7)!U"##SB!2<!,_W!8).&+(!?0&!M''?+&'**'%4';&#%A&;'"4'$+&'G&%:+$&;'459'0C'

#&$5#1'$+"$'4+"#&'+07;&#4'#&N5%#&'C#09'$+&'/09,":1@'01'$+&%#'4+"#&4O6&C0#&';&;5/$%01'0C'

/0#,0#"$&4' $"H&4P' ,754' $+&' #"$&' 0C' %1$&#&4$' ,"@"67&' 01' ;&6$!k<! T4.! 6*874).&! '&4/! &+!

+*(/+(!E!4&!1&(*01!17'4/67!2/1!4&.!)+;&.()..&01.B!^!4&!(/0G!8=)+(71K(!873)(&01B!α!4/!

2/1(!8&.! D*+8.!21*21&.!8/+.! 4&!3)4/+!8&! 4/! D)16&B! &(!e! 4=)62b(! .01! 4&.! .*')7(7.B!

/4*1.!4&!OO!8&!4/!D)16&!&.(!87(&16)+7!2/1!4/!D*1604&!.0);/+(&!X!

( )
( )1

1
ECC
T R

αα −
= +

−
!

-&.!;/4&01.!8&.!2/1/65(1&.!EB!eB!^!&(!α!&.(!;/1)/34&!.&4*+!4&.!2/C.B!'&!?0)!

D/)(! ?0&! 4&! OO! +&! 2&0(! K(1&! &.()67! 2*01! 4=E01*2&! &+()51&<! %)! 4&.! '*9(.! .*+(!

87(&16)+7.!@!2/1()1!8&.!21)G!'*01/+(.!8&.!)+20(.B!/4*1.!4&!OO!.&1/!0+!'*9(!17&4<!

O=&.(!8=/)44&01.!'&!?0)!&.(!0()4).7!&+!P44&6/:+&<!

!

!

A<!-&.!'*9(.!8&!6/)+(&+/+'&B!8&!D*+'()*++&6&+(B!&(!4&.!

'*9(.!8=/86)+).(1/()*+<!

!



!"#$%&'()'*+",%$#&'-)'''''''.&/$%012)'3&4'"5$#&4',#06789&4'&1:&1;#<4',"#'7&'/"7/57';5'/0=$)'

! fll!

T4!+=&G).(&!2/.!3&/0'*02!8=)+D*16/()*+.!87(/)447&.!.01!'&.!'*9(.!8/+.!0+!

.C.(56&! 8&! (747'*660+)'/()*+.! ?0)! .*)&+(! /''&..)34&.! @! 0+! *3.&1;/(&01!

&G(71)&01<! -&.! )+D*16/()*+.! 0()4).7&.! 8/+.! 4&.! 6*854&.! /+/4C()?0&.B! .*+(!

108)6&+(/)1&.! &(! '*+.).(&+(! @! 2*.(04&1! ?0=)4! C! /! 0+&! 1&4/()*+! &+(1&! 4&! +);&/0!

8=)+;&.()..&6&+(B! 4&!+*631&!8&! 4):+&.!80! 17.&/0!&(! '&.! '*9(.! UH&0! &$' "7)>! "##SB!

2<,_W<!

!H7/+6*)+.B! 4&! 17:04/(&01! 8*)(! &G):&1! 8&! 4=*271/(&01! 8&.! )+D*16/()*+.!

/0..)!87(/)447&.!?0&!2*..)34&!.01!'&.!'*9(.<!O*66&!&44&.!+&!.*+(!2/.!8).2*+)34&.!

@! 2/1()1! 8=0+! .C.(56&! PdOB! 4&.! 7(08&.! 8*);&+(! K(1&! D/)(&.! &+! (&+/+(! 4&! 240.!

'*62(&!2*..)34&!8&.!&G):&+'&.!8=0+!(&4!.C.(56&<!!

!

-&.! 7(08&.!8*);&+(! .=)+(71&..&1B! &+!2/1()'04)&1B! @! '*66&+(! .&! 1&2/1()(! 4&!

(1/;/)4! .01! 4&.! 8);&1.&.! /'();)(7.B! &(! '*66&+(! 4&! +);&/0! 8&! '&.! /'();)(7.! &.(J)4!

)+D40&+'7! 2/1! 4/! 8&6/+8&! 8&! '*62*1(&6&+(.! &DD)'/'&.<! -&.! /+/4C.&.! 8&! '*9(!

8*);&+(! ;&)44&1! @! +&! '*62(&1! 8/+.! 4&.! '*9(.! '*660+.! ?0&! '&! ?0)! &+! 1&45;&!

;1/)6&+(B!/0(/+(!?0&!2*..)34&B!'=&.(!@!8)1&!4&.!'*62*./+(&.!8&!'*9(.!?0&!4=*+!+&!

2&0(!2/.!1&4)&1!8)1&'(&6&+(!@!0+!.&1;)'&!)8&+()D)7<!O&((&!'/(7:*1)&!8&!'*9(!+&!8*)(!

'*+(&+)1!?0&!4&.!'*9(.!?0)!+&!;/1)&+(!2/.!8/+.!4&!4*+:!(&16&!/;&'!4&!;*406&!8&.!

.&1;)'&.<!

!

E<!-&!(1/)(&6&+(!8&.!'*9(.!7'>*07.!`451B'/04$4a!X!

!

-/! 21).&! 8&! 87').)*+! @! 0+! 6*6&+(! 80! (&62.! &+(1/m+&! 0+! '*9(! 8)(!

Y!7'>*07!kB! @! '>/?0&! D*).! ?0=0+&! /++04/()*+! 04(71)&01&! 8&! 4/! 87').)*+! +&!

.0221)6&!2/.!'&!'*9(<!-&.!'*9(.!7'>*07.!.*+(!7(1*)(&6&+(!1&4)7.!/0G!'*9(.!D)G&.<!!

-/!'/1/'(71).()?0&!&..&+()&44&!8=0+!'*9(!7'>*07!&.(!?0&!'&1(/)+&.!/'();)(7.!

21*80'();&.!&G):&+(!8&.!D*16&.!8&!'/2)(/4!(15.!.27')/4).7&.!?0&!4=*+!+&!2&0(!2/.!

1&'*+;&1()1! ;&1.! 8=/0(1&.! D)+.! 21*80'();&.<! %>/1L&C! U"#c#B22<VSJVcW! 87D)+)(! 0+!

.0+L! '*.(! '*66&! M'' OKP' $+&' ;%CC&#&1/&' 6&&$G&&1' &H' "1$&' 0,,0#$51%$@' /04$' "1;' $+&'

A"75&' $+"$' /057;' 6&' #&/0A&#&;' &H' ,04$! "C$&#' "! /09%$9&1$' $0' "' :%A&1' ,#0Q&/$' +"4' 6&&1'

9";&'R<! %>/1L&C! )440.(1&! '&((&! 87D)+)()*+! @! 2/1()1! 8&! 4=&G&624&! 8=0+! '/2)(/4!



!"#$%&'()'*+",%$#&'-)'''''''.&/$%012)'3&4'"5$#&4',#06789&4'&1:&1;#<4',"#'7&'/"7/57';5'/0=$)'

! fl"!

)+;&.()(!8/+.!0+!/;)*+<!-&!'/2)(/4! )+;&.()!8/+.! 4=/;)*+!40)J6K6&!&.(!Y!7'>*07!k!

'/1! )4! +&! 2&0(! 2/.! K(1&! D/')4&6&+(! 170()4).7! 2*01! 8/+.! 0+&! /0(1&! /'();)(7<! Q/1!

'*+(1&B! 4&! '/2)(/4! )+;&.()! 8/+.! 0+! /;)*+! 2*01! 8&..&1;)1! 0+! 6/1'>7! 2/1()'04)&1!

+=&.(!2/.!7'>*07!20).?0=)4!2&0(!K(1&!0()4).7!2*01!8&..&1;)1!0+!/0(1&!6/1'>7<!

!

!

!

A/+.!4&.!)+80.(1)&.!8&!17.&/0B!4&!'*9(!7'>*07!(C2&!&.(!4&!'n34&!8&!17.&/0!

(7472>*+)?0&!2*.7!*0!4/!4):+&!74&'(1)?0&!(&+80&!?0)!+&!2&0(!.&1;)1!@!1)&+!8=/0(1&!

?0=@! (1/+.2*1(&1! 4&.! (747'*660+)'/()*+.!*0! 4=74&'(1)')(7!8=0+!2*)+(! @!0+!/0(1&<!

P215.!4=)+;&.()..&6&+(B!4&!'n34&!+&!2&0(!2/.B!./+.!'*9(.!/88)()*++&4.!21*>)3)()D.B!

K(1&!8724/'7!2*01!.&1;)1!@!/0(1&!'>*.&<!-&!'*9(!8&!'&!'n34&!&.(!8)(!Y!7'>*07!k!&(!

+&!2&0(!2/.! K(1&! 1&'*0;17! ./0D! .=)4! &.(! 0()4).7!2*01! 4=0./:&!217;0! )+)()/4&6&+(<!

-=/.2&'(!8&!+*+!1&'*0;1/3)4)(7!80!'*9(!7'>*07!&G).(&!(/+(!?0&!4&!'*9(!+=&.(!2/.!

(*(/4&6&+(!/6*1()<!!

T4!&.(!8=/0(/+(!240.!217:+/+(!.=)4!C!/!.01)+;&.()..&6&+(!)+&DD)'/'&!&(!?0&!4/!

872&+.&! 8=)+;&.()..&6&+(! /22/1/m(! &+'*1&! 8/+.! 4/! '*62(/3)4)(7! &(! ?0&!

4=)+;&.()..&6&+(! '*9(&! ./+.! 1/22*1(&1<! -&.! *271/(&01.! 2&0;&+(! /;/+'&1! ?0=)4.!

8*);&+(!)+'401&!'&.!'>/1:&.!.022476&+(/)1&.!8/+.!4&01.!21)GB!&+!2/1()'04)&1!8/+.!

4&! '/.! 8=0+&! D*01+)(01&! 8&.! *34):/()*+.! 8&! .&1;)'&! 0+);&1.&4! ?0)! 8*)(! K(1&!

'*62&+.7&<!!

Q*01!H&0!&$'"7)!U"##SB!2<!,$W!Y!!JKL'45/+'&H$#"'65#;&14'4+057;'6&'$"B&1'/"#&'0C'

$+#05:+'$+&'54&'0C'4,&/%"7';&,#&/"$%01'/+"#:&4'40'$+"$'017@'$+04&'451B'/04$4'#&9"%1'01'

$+&' 600B4' $+"$' /0##&4,01;' G%$+' #&A&15&4' 4$%77' &H,&/$&;' $0' 6&' :&1#"$&;' 6@' $+&' /",%$"7'

%$&94'%1'N5&4$%01'k<!-&.!'*9(.!7'>*07.!80.!@!8&.!)+;&.()..&6&+(.!'/2)(/4).()?0&.B!

N*0&+(! 0+! 1b4&! )62*1(/+(! 8/+.! 4/! 87(&16)+/()*+! 8&.! '*9(.! )+80)(.! 2/1! 4/!

D*01+)(01&! 8&.! *34):/()*+.! 8&! .&1;)'&! 0+);&1.&4<! Q*01! 21&+81&! 4=&G&624&! 8&.!

(747'*660+)'/()*+.B!?0/+8!0+!*271/(&01!'>*).)!8&!.&!2*.)()*++&1!.01!0+!17.&/0!

4*'/4B! )4! +=/! 2/.! 8=/0(1&! '>*)G! ?0&! 8&! '*++&'(&1! (*0.! 4&.! '*+.*66/(&01.! 80!

.&'(&01<! E(B! 4&! 240.! .*0;&+(B! )4! +&! 2&0(! ./;*)1! 4&.?0&4.! 8&! '&.! '*+.*66/(&01.!

;*+(!:7+71&1!0+!1&;&+0!)+.0DD)./+(<!!
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! flf!

T4!/!&+!&DD&(B!7(/34)!?0&!4/![*+&!&+!?0&.()*+!7(/)(!:4*3/4&6&+(!1&+(/34&B! )4!

8*)(!8*+'!21&+81&!4&!1).?0&!?0&!'&1(/)+.!'*+.*66/(&01.!+&!4&!.*)&+(!2/.<!%)B!2/1!

4/!.0)(&!)4!)8&+()D)&!?0&4.!.*+(!'&.!'*+.*66/(&01.!&(!?0=)4!87')8&!8&!+&!240.!4&.!

.&1;)1B!4&.!'*9(.!/)+.)!.0221)67.!+&!'*621&+81*+(!2/.!4&.!'*9(.!7'>*07.!80.!@!4/!

21&6)51&! '*++&G)*+! Y!&+! /;&0:4&!k<!A&! (&4.! '*9(.! +&!2&0;&+(!2/.!2*01! /0(/+(!

K(1&! 21).! &+! '*62(&! .=)4! +=C! /! 2/.! 8&! D*01+)(01&! 8&.! *34):/()*+.! 8&! .&1;)'&!

0+);&1.&4B!)4.!D*16&+(!0+&!2/1(!80!1).?0&!?0&!21&+8!(*0(&!&+(1&21).&<!T4.!+&!D*+(!

8*+'!2/.! 2/1()&!8&.! '*9(.! )+80)(.! 2/1! 4/! D*01+)(01&!8&.! *34):/()*+.!8&! .&1;)'&!

0+);&1.&4<!

-=&G).(&+'&! 8&! '*9(.! 7'>*07.! +=&.(! 2/.! 0+)?0&6&+(! 80&! /0G!

)+;&.()..&6&+(.B! &44&! 2&0(! /0..)! K(1&! 4&! 17.04(/(! 8&! 2*4)()?0&.! 8=&624*)<! -&.!

1&(1/)(&.! &+! .*+(! 0+! &G&624&! 6/N&01<! E44&.! D*16&+(! 8&.! '*9(.! 7'>*07.! 2/1'&!

?0=&44&.!.*+(! 4&!17.04(/(!8&!2*4)()?0&.!2/..7&.!&(!?0=&44&.!'*+()+0&+(!@!2&.&1!0+!

2*)8.!I!?0&!'&.!2*4)()?0&.!.*)&+(!&+'*1&!8=/'(0/4)(7!*0!+*+<!!

!

P)+.)B! 4&.! 1&(1/)(&.!7(/)&+(! N0.()D)7&.!8/+.! 4&!2/..7!6/).!2&0;&+(!2/1/m(1&!

+&! 240.! 4=K(1&! 8/+.! 4=&+;)1*++&6&+(! '*+'011&+()&4! /'(0&4! '*62/17&.! /0G!

.C.(56&.! ?0&! 4=*+! 2&0(! /0N*018=>0)! 6&((1&! &+! 24/'&! `D*+8.! 8&! 2&+.)*+! 2/1!

&G&624&a<! -&! ;&1.&6&+(! 8&.! 1&(1/)(&.! &.(! 8*+'! 0+&! '>/1:&! .0271)&01&! @! 4/!

+*16/4&B!6/).! )4!+&!1&45;&!2/.!8&! 4/! D*01+)(01&!&DD)')&+(&!80!.&1;)'&<!O&.!'*9(.!

7'>*07.!2/1()'04)&1.!+=/22/1()&++&+(!8*+'!2/.!/0G!'*9(.!'*62&+./34&.!8/+.!4&!

'/81&!8&!4/!D*01+)(01&!8&.!*34):/()*+.!8&!.&1;)'&!0+);&1.&4<!

!

!

Ff! -&.! ?0&.()*+.! 1&4/();&.! @! 4/! .(10'(01&! 80!

17.&/0<!

!

-/!O*66)..)*+!)62*.&!?0&!4&!'*9(!8&.!*34):/()*+.!8&!.&1;)'&!0+);&1.&4!

.*)(!'/4'047!.01! 4/!3/.&!8&! 4/! D*01+)(01&!2/1!0+!*271/(&01!&DD)'/'&<!-/!.(10'(01&!

80! 17.&/0! &+(1&! 8*+'! &+! '*62(&! 8/+.! 4=7;/40/()*+! 8&! 4/! 67(>*8&! 8&! '/4'04<!

Q1&6)&1! 2*)+(B! 4/! (&'>+*4*:)&! 0()4).7&<! e*0(&! 4/! ?0&.()*+! &.(! 8&! (1/+'>&1! &+(1&!
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! flV!

4=0()4)./()*+!8&! 4/! (&'>+*4*:)&! 4/!240.! 17'&+(&! &624*C7&! &(!8&! 4/! (&'>+*4*:)&! 4/!

240.! 17'&+(&! 8).2*+)34&<! -&! 8&0G)56&! 2*)+(B! '*+'&1+&! 4/! .(10'(01&! 80! 17.&/0!

&44&J6K6&!I!D/0(J)4!3/.&1!4&!'/4'04!.01!4/!.(10'(01&!&G).(/+(&!80!17.&/0B!*0!.01!./!

.(10'(01&!*2()6/4&!g!

!

!

!

!

!

!

P<! e&'>+*4*:)&! 4/! 240.! 17'&+(&! &624*C7&! '*+(1&!

(&'>+*4*:)&!4/!240.!17'&+(&!8).2*+)34&<!

!

Q*01!K(1&!1&+(/34&B!0+&!D)16&!8*)(!0()4).&1!4/!(&'>+*4*:)&!4/!240.!/8/2(7&!@!

.*+!/'();)(7<!-/!D)16&!8*)(!.*0;&+(!'>*).)1!&+(1&!0+&!(&'>+*4*:)&!8*+(!4=&DD)'/')(7!

&.(!21*0;7&!&(!?0)!1&217.&+(&!240.!*0!6*)+.!4=7(/(!/'(0&4!8&.!(&'>+)?0&.B!&(!0+&!

/0(1&!?0)!&.(!17'&+(&!&(!2&0(JK(1&!17;*40()*++/)1&B!?0)!21*6&(!8=)62*1(/+(.!:/)+.!

.01!4&.!'*9(.B!6/).!?0)!+=/!2/.!&+'*1&!;1/)6&+(!D/)(!.&.!21&0;&.<!O&1(/)+&.!D)16&.!

2&0;&+(!217D71&1!4/!.7'01)(7B!'&((&!.(1/(7:)&!.&1/!*0!+*+!2/C/+(&!.&4*+!'&!?0&!4&.!

'*+'011&+(.! '>*).)1*+(! 8&! D/)1&B! D/'&! /0! 6K6&! 8)4&66&<! E+! 8=/0(1&.! (&16&.B!

'=&.(!4&!6/1'>7!?0)!87')8&<!!

-/! .)(0/()*+! 87'1)(&! ')J8&..0.! &.(! (C2)?0&! 8&.! (747'*660+)'/()*+.<! -/!

D)31&!*2()?0&!&.(!0+!3*+!&G&624&!8=0+&!+*0;&44&!(&'>+*4*:)&!(15.!21*6&((&0.&B!

6/).!2/.!&+'*1&!;/4)87&<!O&!?0)! D/)(!?0&! 4/!2402/1(!8&.!*271/(&01.!+=C!*+(!2/.!

1&'*01.B!21)+')2/4&6&+(!@!'/0.&!8&!4/!21*3/3)4)(7!8&!'*9(.!7'>*07.!)62*1(/+(.<!

-&!17:04/(&01!8*)(!87')8&1!.01!?0&44&!3/.&!(&'>+*4*:)?0&!)4!;/!D*+8&1!.&.!'/4'04.!

8=0+&! D*01+)(01&! &DD)')&+(&<! T4! +&! 2&0(! +7/+6*)+.! 2/.! .03.()(0&1! ./! 87').)*+! @!

'&44&!8&!4=*271/(&01<!!

%&4*+!H&0!&$'"7)'U"##SB!2<!,#WB!Y!?+&'STU'4+057;'/"7/57"$&'$+&'/04$4'0C'&CC%/%&1$'

,#0A%4%01'0C'V.W'4&#A%/&4'01'$+&'6"4%4'0C'$+&'7&"4$X/04$'$&/+1070:@'$+"$'%4'"/$5"7'%1'54&'

"1;' 10$' 01' $+&' 6"4%4' 0C' $+&' 6&4$' "A"%7"67&' $&/+1070:@' 65$' 10$' @&$' %1' 54&!k<! O&((&!



!"#$%&'()'*+",%$#&'-)'''''''.&/$%012)'3&4'"5$#&4',#06789&4'&1:&1;#<4',"#'7&'/"7/57';5'/0=$)'

! fl,!

'*+.(/(/()*+! 7(/34)&! 2*01! 4&.! (747'*660+)'/()*+.! &.(! :7+71/4)./34&! /0G! /0(1&.!

)+80.(1)&.!8&!17.&/0!?0&!+*0.!/;*+.!'>*).)!8=7(08)&1<!

!

d<! %(10'(01&! *2()6/4&! '*+(1&! .(10'(01&! &G).(/+(&! 80!

17.&/0!X!

!

-/!?0&.()*+!8&!./;*)1!/;&'!?0=&44&!.(10'(01&!`*2()6/4&a!8&!17.&/0!6&+&1!

4=/+/4C.&! 8&.! '*9(.! &+:&+817.! 2/1! 4/! D*01+)(01&! 8&.! *34):/()*+.! 8&! .&1;)'&!

0+);&1.&4!O&((&!?0&.()*+!&.(!8)DD71&+(&!8&!'&44&! (1/)(7&!240.!>/0(!/0!.0N&(!8&! 4/!

(&'>+*4*:)&<!!

T4! &.(! &+! :7+71/4! 7;)8&+(! ?0&! 4&! 17.&/0! 4*'/4! 4&! 240.! :1/+8! .&1/!87.):+7!

20).?0&!'=&.(!40)!?0)!21*'01&!4&!240.!8=7'*+*6)&.!8=7'>&44&!&(!?0)!/!4&.!'*9(.!8&!

(1/+.6)..)*+! 4&.! 240.! 3/.<! E+! '*+'011&+'&B! ?0/+8! 0+&! [*+&! &.(! 8&..&1;)&! 2/1!

240.)&01.! 2&()(.! 17.&/0G! /22/1(&+/+(! @! 4=*271/(&01! >).(*1)?0&B! 0+! &+(1/+(!

'>*).)1/!0+!17.&/0!240.!7(&+80!2*01!21*D)(&1!8&.!/;/+(/:&.!')(7.!240.!>/0(<!-&.!

6*854&.! /+/4C()?0&.! 2&0;&+(! &+! 21)+')2&! K(1&! 0()4).7.! 2*01! '/4'04&1! 4&.! '*9(.!

8=0+!17.&/0!?0&44&!?0&!.*)(!./!(/)44&B!&+!0()4)./+(!@!'>/?0&!D*).!4/!(&'>+*4*:)&!4/!

240.! /221*21)7&<! T4! &.(! 240.! ?0&.()*+B! )')B! 80! 2*)8.! 80! 17:04/(&01! .01! 4&.!

?0&.()*+.! (&'>+)?0&.B! ;).! @! ;).! 8&! 4=*271/(&01B! &(! 8&! ./;*)1! .=)4! 8).2*.&! 8&!

4=/0(*1)(7!+7'&../)1&!2*01! )62*.&1! !8/+.!'>/?0&!'/.! 4/!.(10'(01&!8&!17.&/0!?0)!

'*+;)&+(<!H&0!&$'"7)U"##SW!&.()6&+(!?0=)4!2&0(!C!/;*)1!0+!7'/1(!8&!_!@!"l!o!.&4*+!

4&!(C2&!8&!17.&/0!'>*).)B!'&!?0)!+=&.(!2/.!+7:4):&/34&<!

!

!

O<!e/)44&!/221*21)7&!8&!4/![*+&!8=*34):/()*+!8&!.&1;)'&!

0+);&1.&4<!

H*0.!217.&+(&1*+.!)')!8&0G!/+/4C.&.!80!21*3456&!8&!4/!(/)44&!8&!4/![*+&!

8=*34):/()*+! 8&! .&1;)'&! 0+);&1.&4<! -/! 21&6)51&! &.(! '&44&! 8&! H&0! &$' "7<! U"##SW<!

-=/0(1&!&.(!'&44&!8&!-/DD*+(!/+8!e)1*4&!Ufll"W<!

!
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! fl_!

"<!-=/+/4C.&!8&!H&0!&$'"7)!

!

P;/+(! 8&! .=)+(71&..&1! @! 4/! (/)44&! 8&! 4/! [*+&! 8=*34):/()*+! 8&! .&1;)'&!

0+);&1.&4B!)4!D/0(!.&!2*.&1!8&0G!?0&.()*+.<!-/!21&6)51&!&.(!8=)8&+()D)&1!8&!?0&44&.!

*2()*+.!8).2*.&!0+!*271/(&01!2*01!4&!'>*)G!8&!.&.!)+;&.()..&6&+(.!8&!17.&/0<!-/!

8&0G)56&! &.(! 8=)8&+()D)&1! 4&! 2*)8.! ?0&! 2&0(! /;*)1! 0+! .&04! /3*++7! 8/+.! '&.!

87').)*+.<!P0!6*6&+(!8&!'>*).)1B!0+!*271/(&01!+&!8).2*.&!?0&!8=)+D*16/()*+.!

2/1'&44/)1&.! .01! 4=&.271/+'&! 8&! 1&;&+0.! 8&! 4/! [*+&<! -=*271/(&01! >).(*1)?0&!

8).2*.&! 40)! 8&! .*+! &G271)&+'&! &(! 8=)+D*16/()*+.! .*')*J876*:1/2>)?0&.! .01! 4/!

2*204/()*+!8&!4/![*+&!&+!?0&.()*+<!p+&![*+&!2&0247&!8&!'*4.!34&0.!+=&+:&+81&!

2/.!4&.!6K6&.!&.271/+'&.!8&!1&;&+0!?0&!'&44&!8*+(!4/!2*204/()*+!&.(!D*167&!8&!

1&(1/)(7.!*0!8=7(08)/+(.<!!

T4!&.(! )624)')(&!8/+.!4/!8&.'1)2()*+!')J8&..0.!?0&!4/!87').)*+!+&!.&!21&+8!

2/.! &+! D*+'()*+! 8=0+! .&04! '*+.*66/(&01<! -&! '*+.*66/(&01! )+8);)80&4!

'*+.()(0&! 0+&! 2/1()&! 80! 17.&/0! 4*'/4! &(! +=&+(1&! 2/.! 8/+.! 4/! 87').)*+<! %)!

4=*271/(&01! >).(*1)?0&! /! 87')87! ?0&! 4/! [*+&! 7(/)(! 1&+(/34&B! (*0.! 4&.!

'*+.*66/(&01.!)+8);)80&4.!4&!8&;)&++&+(!8&!D/)(B!&(!)+;&1.&6&+(!2*01!4&.![*+&.!

+*+!1&+(/34&.<!

E+! 21)+')2&B! 0+&! [*+&! +&! 2&0(! K(1&! 87'4/17&! +*+! 1&+(/34&! ?0&! .)!

4=*271/(&01!>).(*1)?0&!.=7(/)(!87'4/17!/0!872/1(!'*+(1&!./!'*++&G)*+<!e*0N*01.!&+!

21)+')2&B! .)! 0+&! [*+&! ?0)! /;/)(! 7(7! 87'4/17&! 1&+(/34&! 8&;)&+(! +*+! 1&+(/34&B!

4=&+(1&21).&! 8*)(! /''&2(&1! '&! 1&(*01+&6&+(! '*66&! D/)./+(! 2/1()&! 8&.! 1).?0&.!

+*16/0G<! E+! D/)(B! 4/! 87').)*+! 8&! 4/! 1&+(/3)4)(7! *0! +*+! 8=0+&! [*+&! &.(! 8/+.! 4/!

2402/1(!8&.! '/.!21).&! &H',04$B! /215.!0+! '&1(/)+!+*631&!8=/++7&.!8=&G24*)(/()*+!

2/1!4=*271/(&01<!!\+!2&0(!8*+'!.0::71&1!?0=0+&![*+&!.*)(!87'4/17&!+*+!1&+(/34&!

4*1.?0&! 4&! 17:04/(&01! 87')8&! .01! 4/! 3/.&! 8=0+&! 7;/40/()*+! '*01/+(&! ?0&!

4=*271/(&01!>).(*1)?0&!+&!4/!'*++&'(&1/)(!2/.!/0N*018=>0)<!!

-&.!'1)(51&.!'>&1'>7.!.*+(!8*+'!'&0G!?0)!2&16&((&+(!8&!87')8&1!&H',04$!.)!

0+&![*+&!&.(!1&+(/34&!*0!+*+B!&(!&+!2/1()'04)&1B!?0&44&!8*)(!K(1&!4/!(/)44&!6)+)6/4&!

8=0+&![*+&!+*+!1&+(/34&<!

%&4*+!H&0!&(!/4<!U"##SB!2!_fW!4&.!8&0G!'1)(51&.!4&.!240.!2&1()+&+(.!.*+(!4&.!

.0);/+(.!X!!



!"#$%&'()'*+",%$#&'-)'''''''.&/$%012)'3&4'"5$#&4',#06789&4'&1:&1;#<4',"#'7&'/"7/57';5'/0=$)'

! fl$!

q?+&'"#&"'4&7&/$&;'G057;'+"A&'$0'#&N5%#&'409&'9%1%959'1&$G0#B'/01C%:5#"$%01'

"605$'G%/+'$+&'0,&#"$0#'/"1'6&'&H,&/$&;'$0'9"B&'4&,"#"$&'%1A&4$9&1$';&/%4%01)''

?+&'4%Y&'0C'$+&'"#&"'4+057;'6&'7%97$&;'C#09'"60A&)'F$'4+057;'10$'6&',#0C%$"67&'C0#'"'

,0$&1$%"7'/09,&$%$0#' $0',%/B'5,'"'4564&$'0C',0$&1$%"77@'&/0109%/'454/#%6&#4'G%$+%1'$+%4'

4%1:7&'51&/0109%/'"#&"D'

!

-&!21&6)&1!'1)(51&!(*63&!.*0.!4&!.&+.<!-&.!87').)*+.!8=)+;&.()..&6&+(!?0&!

+*0.!'*+.)871*+.!'*+'&1+&+(!&+!:7+71/4!8&.![*+&.!?0)!*+(!0+&!(/)44&!6)+)606!

&(!.0DD)./+(&!2*01!?0&!4/!D)16&!87')8&!?0=0+&!87').)*+!8=)+;&.()..&6&+(!&+!;/0(!

4/!2&)+&<!p+&!(&44&!(/)44&!6)+)6/4&!+&!'*+.).(&!2/.!8/+.!+*(1&!&.()6/()*+!&+!0+!

2n(7!8&!6/).*+.!8/+.!0+&!;)44&!*0!0+!;)44/:&<!\+!.=/((&+8!@!'&!?0&!'&.!6/).*+.!

.*)&+(!)+'40.&.!8/+.!0+!17.&/0!2&1()+&+(!6K6&!.=)4!&.(!2*..)34&!?0&!4/!6*C&++&!

8&!1&;&+0!.*)(!&+!8&..*0.!80!.&0)4!'1)()?0&<!

-&! .&'*+8! '1)(51&! &.(! 1&4)7! /0! 21&6)&1<! -=&+(17&! .01! 4&! 6/1'>7! 8&!

+*0;&/0G! '*+'011&+(.! .&! D/)(! .01! 4/! 3/.&! 8=0+! +*631&! 6)+)606! 8&!

'*+.*66/(&01.! &(! 8=0+&! (/)44&! 6)+)6/4&! 80! 17.&/0<! -&.! [*+&.! +*+! 1&+(/34&.!

2&0;&+(!'*+(&+)1!8&.!m4*(.!8&!'*+.*66/(&01.!1&+(/34&.<!-/![*+&!8=*34):/()*+!8&!

.&1;)'&!0+);&1.&4!8*)(! K(1&!87(&16)+7&!8&! D/h*+!@!'&!?0&! 4&.! 1&4/()*+.!&+(1&! 4&.!

'*+.*66/(&01.B! &(!8*+'! 4&.! 1&;&+0.!?0&! 4=*+!2&0(!&+!/((&+81&B! 1&.(&+(! .(/34&.!

/;&'! 4&.! '*9(.! ?0=)4.! &+:&+81&+(<! O&! ?0)! +&! .&1/)(! 2/.! 4&! '/.! .)! 8&! +*0;&/0G!

&+(1/+(.!2*0;/)&+(!.=&62/1&1!8&.!m4*(.!1&+(/34&.!8&!4/![*+&<!

!

f<!-=/+/4C.&!8&!-/DD*+(!&(!e)1*4&!Ufll"W<!

!

-=/+/4C.&!&.(!D/)(&!)')!&+!(&16&.!8&!.03;&+()*+!@!/''*18&1!@!0+!*271/(&01!

2*01!?0=)4!D*01+)..&!4&!.&1;)'&!0+);&1.&4!8/+.!0+&![*+&<!-/!?0&.()*+!&.(!/4*1.!8&!

./;*)1! '*66&+(! 87(&16)+&1! 4&! 6*+(/+(! 8&! '&((&! .03;&+()*+B! &(! ?0&44&.!

)624)'/()*+.!4/!(/)44&!8&!4/![*+&!2&0(J&44&!/;*)1!.01!'&!6*+(/+(<!

!

-/! 2402/1(! 8&.! 21*2*.)()*+.! .*+(! D/)(&.! .01! 4/! 3/.&! 8=0+&! [*+&!

1&4/();&6&+(! 2&()(&! '*66&! 0+&! Y![*+&! 8&! 1&'&+.&6&+(!k! '*621&+/+(! &+;)1*+!

,ll!67+/:&.<!Q*01!/0(/+(B!*+!2&0(!0()4).&1!8&.![*+&.!:7*:1/2>)?0&.!3&/0'*02!



!"#$%&'()'*+",%$#&'-)'''''''.&/$%012)'3&4'"5$#&4',#06789&4'&1:&1;#<4',"#'7&'/"7/57';5'/0=$)'

! flS!

240.! :1/+8&.! '*63)+7&.! /;&'! 4&.! 8*++7&.! )..0&.! 8&.! 1&'&+.&6&+(.! /D)+! 8&!

4*'/4).&1! 4&.!67+/:&.<!E+D)+B!*+!2&0(!/0..)!0()4).&1! 4&.![*+&.!8&..&1;)&.!2/1! 4&.!

'&+(1/4.!(7472>*+)?0&.<!

-/DD*+(! &(! e)1*4&! Ufll"B! 22<fVcJf,VW! )8&+()D)&+(! (1*).! )+'*+;7+)&+(.! /0!

'>*)G!8=0+&![*+&!8&!2&()(&!(/)44&<!

J!0+&!2&()(&![*+&!)624)?0&!8&.!1&4/()*+.!8=&+;&1:01&!&+(1&!4&.![*+&.<!O&4/!

1&+8!8*+'!4=&.()6/()*+!80!'*9(!:7+717!/63):0rB!

J!0+&! .&:6&+(/()*+! D)+&!:7+51&!0+! (15.!:1/+8!+*631&!8&![*+&.<!O&!?0)!

/''1*m(!4&!'*9(!8&!(1/+./'()*+!4)7!@!4=)8&+()D)'/()*+!8&.!.03;&+()*+.!.27')D)?0&.!@!

0+&![*+&B!

J4&! (1*).)56&! )+'*+;7+)&+(!2*(&+()&4! &.(! 240.! (>7*1)?0&<!p+&!2&()(&! [*+&!

2&0(! /''1*m(1&! 4&! 6*+(/+(! 8=)+D*16/()*+.! &G'40.);&.! 8*+(! 8).2*.&! 4=*271/(&01!

>).(*1)?0&<!!

sK6&! 4&.! 6*854&.! 4&.! 240.! 1):*01&0G! *6&((&+(! 8&.! '/1/'(71).()?0&.!

)+*3.&1;/34&.! *0! +*+! 6&.01/34&.! 80! (&11/)+! *0! 8&! 4/! 4*'/4)./()*+! 8&.!

'*+.*66/(&01.<!%&4*+!4/!4*)!8&.!:1/+8.!+*631&.!*+!2*011/)(!&+!8780)1&!?0&!4&.!

17:04/(&01.! &(! 4&.! &+(1/+(.! D*+(! D/'&! @! 8&.! /.C67(1)&.! 8=)+D*16/()*+! 240.!

)62*1(/+(&.! ?0/+8! 4/! (/)44&! 8&! 4/! [*+&! &.(! 240.! 2&()(&<! O&(! /1:06&+(! +=&.(!

(*0(&D*).!'*+D)167!+)!2/1!4/!4)((71/(01&B!+)!2/1!8&.!(&.(.!&62)1)?0&.<!-&!21)+')2/4!

37+7D)'&! /((&+80! 80! '>*)G! 8=0+&! [*+&! 8&! 2&()(&! (/)44&! &.(! 8&! 1780)1&! 4&.!

*22*1(0+)(7.!8=7'176/:&<!!

!

-/DD*+(!&(!e)1*4&! ! Ufll"B!2<!fV#W! D*+(!8&0G! 1&6/1?0&.!@! '&!21*2*.<!Y!?+&'

C%#4$'%4'$+"$'%4'G%;&7@'#&/01:1%Y&;'$+"$'$+&#&'G%77'"7G"@4'6&'+&$&#0:&1&%$@'G%$+%1'"':%A&1'

4%Y&'0C'"#&")'JKL'?+&'4&/01;'#&9"#B'%4'$+"$'$+&',#&459,$%01'0C'#&;5/&;'+&$&#0:&1&%$@'C0#'

49"77' "#&"4' %4' #&7"$&;' $0' $+&' "#:59&1$' $+"$' "A&#":&' /04$4' 9"@' 6&' 90#&' ,#&/%4&7@'

&4$%9"$&;'C0#'7"#:&#'"#&"4!k<!

-/DD*+(! &(! e)1*4&! Ufll"W! 87;&4*22&+(! 0+! 6*854&! 8=7'176/:&! 8/+.! 0+&!

[*+&! '*621&+/+(! 8&.! '*+.*66/(&01.! >7(71*:5+&.B! '=&.(! @! 8)1&! 8&.!

'*+.*66/(&01.!8*+(! 4&!'*9(!8&!8&..&1(&!&.(!8)DD71&+(<!A/+.!'&!6*854&B! 4&!'*9(!

6/1:)+/4! 8&! '*++&G)*+! 8=0+! '*+.*66/(&01! &.(! )+872&+8/+(! 80! +*631&! 8&!



!"#$%&'()'*+",%$#&'-)'''''''.&/$%012)'3&4'"5$#&4',#06789&4'&1:&1;#<4',"#'7&'/"7/57';5'/0=$)'

! flc!

'*+.*66/(&01.!'*++&'(7.<!O&!'*9(!6/1:)+/4!&.(B!2/1!'*+(1&B!;/1)/34&!.&4*+! 4&.!

'*+.*66/(&01.<!!

!

-&!6*854&!6*+(1&!?0&!4&!'*9(!6*C&+!2/1!4):+&!8=0+&![*+&!+=&.(!2/.!0+&!

3/.&! 2&1()+&+(&! 8&! 87D)+)()*+! 8&.! .03;&+()*+.! 8&! .&1;)'&! 0+);&1.&4! 8/+.! 0+!

&+;)1*++&6&+(!'*+'011&+()&4<!H*0.!/44*+.!&G2*.&1!'&!6*854&!/;/+(!8&!8*++&1!

4&.!21)+')2/4&.!'*+'40.)*+.!/0G?0&44&.!/11);&+(!-/DD*+(!&(!e)1*4&<!

!

/<!-&!6*854&!X!

%*)(! 0+&! [*+&! '*621&+/+(! 8&.! '*+.*66/(&01.! >7(71*:5+&.<!A/+.! '&((&!

[*+&B! 0+! *271/(&01! .022*1(&!0+! '*9(!2/1! '*+.*66/(&01!2*01! 4&! 8&..&1(&!8&.!

'*+.*66/(&01.!Y!'*9(&0G!kB!&(!0+!'*9(!2/1!'*+.*66/(&01B!2*01!4/!8&..&1(&!8&.!

'*+.*66/(&01.!2&0!'*9(&0G<!

!

!

O&.!'*9(.!.*+(!+*(7.!X!

! Hc !2*01!4&.!'*+.*66/(&01.!'*9(&0GB!&(!

! Lc !2*01!4&.!'*+.*66/(&01.!2&0J'*9(&0G<!

-&.!'*+.*66/(&01.!'*9(&0G!.*+(!8/+.!0+&!21*2*1()*+!8&!X!α !!

&(!4&.!2&0!'*9(&0G!8/+.!0+&!21*2*1()*+!8&!X!1 α− !!

! !

-&!6*854&!D/)(!4=>C2*(>5.&!?0&!4&!17:04/(&01!&.()6&!4&!'*9(!6*C&+!@!X!

!! (1 )H Lc c cα α= + − !!

&(! ?0&! '&! '*9(! +=&.(! 2/.! 3)/).7B! '=&.(! @!8)1&! ?0&! 4&! 17:04/(&01! '*++/m(! 4/!

21*2*1()*+!8&!'*+.*66/(&01.!'*9(&0G<!

A/+.!'&!'/.B!4/!.03;&+()*+!2/1!4):+&!&.(!0+)D*16&B!&44&!&.(!+*(7&!X!

!! s !!

-&!6*854&!D/)(!/4*1.!4=>C2*(>5.&!?0&!4&.!D)16&.!D*01+)1!4&.!8&0G!(C2&.!8&!

'*+.*66/(&01.!.72/176&+(<!

! A/+.!4&.![*+&.!'*9(&0.&.B! c !&.(!.0271)&01!/0!21)G!8&!17D71&+'&! *p !'>*).)!

2*01!4&!.&1;)'&!0+);&1.&4<!-&!6*854&!2*.&!/4*1.!?0&!X!



!"#$%&'()'*+",%$#&'-)'''''''.&/$%012)'3&4'"5$#&4',#06789&4'&1:&1;#<4',"#'7&'/"7/57';5'/0=$)'

! fl#!

! *
L Hc p c< < !!

/)+.)B!'&1(/)+.!'*+.*66/(&01.!+&!1&?0)51&+(!2/.!8&!.03;&+()*+!2*01!K(1&!

.&1;).!/0!21)G!8&!17D71&+'&<!!

!

-&! 6*854&! 2*.&! 8*+'! ?0&! 4/! .03;&+()*+! ?0&! 2/)&! '>/?0&! *271/(&01!

/''&2(/+(!4&!'*+(1/(!8&!%p!*DD&1(!2/1!4&!17:04/(&01!`'&(!*271/(&01!&.(!+*(7!O\-^!

2*01! *"##%&#' 0C! 7"4$! #&40#$aB! '=&.(! @! 8)1&! /''&2(/+(! 8&! 8&..&1;)1! (*0.! 4&.!

'*+.*66/(&01.!/0!21)G!8&!17D71&+'&! *p ! B!&.(! 4/!8)DD71&+'&!&+(1&!4&!'*9(!6*C&+!

2/1!4):+&!8&!4/![*+&!&(!4&!21)G!8&!17D71&+'&<!\+!4/!+*(&!X!

! *
Os c p= − !

O&((&!.03;&+()*+!+=&.(!2/.!.*0(&+/34&!&(!2&16&(!0+!7'176/:&!@!4/!D*).!8&!

4/!2/1(!8&.!*271/(&01.!+=/''&2(/+(!2/.! 4&! '*+(1/(! `87.):+7.!2/1!+*+JO\-^.a!&(!

8&! '&44&! 8=7;&+(0&4.! *271/(&01.! 4=/''&2(/+(! `87.):+7.! 2/1! *(>&1! O\-^.a<! -&!

6*854&!87(/)44&!'&(!7'176/:&!&+!D*+'()*+!80!(C2&!8=*271/(&01<!

!

!

t'176/:&!;&+/+(!8&.!+*+JO\-^.X!

!

-&!6*854&!2*.&!4=>C2*(>5.&!?0=)4!+=C!/!?0=0+!O\-^!&(!240.)&01.!&+(1/+(.!

`+*+JO\-^.a<!!

-&.! +*+JO\-^.! +=*+(! /0'0+! )+(71K(! @! .=)+(71&..&1! /0G! '*+.*66/(&01.!

'*9(&0G!20).?0=)4.!2&0;&+(!K(1&!8&..&1;).!/0!21)G! *p !2/1! 4&!O\-^!&(!?0&! 4&01!

'*9(!8&!D*01+)(01&!&.(!.0271)&01!@!'&!21)G!! *
Hc p> !<!

Q/1! '*+(1&B! 4&.! +*+JO\-^.! *+(! )+(71K(! @! *DD1)1! 0+! 21)G! Lc ! /0G!

'*+.*66/(&01.!2&0J'*9(&0G<!

-&!O\-^!/!)+(71K(!@!'*+.&1;&1!'&.!'*+.*66/(&01.!`?0)!40)!'*9(&+(! Lc ε− B!

/;&'!ε !(15.!D/)34&a!2/1'&!?0&!4&!'*9(!+&(!?0=)4.!:7+51&+(!&.(!4&!'*9(!(&'>+*4*:)?0&!

Lc !6)+*17!8&!4/!.03;&+()*+!2/1!4):+&! s !<!

!

-&!O\-^!/''&2(&!8*+'!8=K(1&!O\-^!.=)4!+&!D/)(!2/.!8&!2&1(&!&(!8*+'!.)!X!



!"#$%&'()'*+",%$#&'-)'''''''.&/$%012)'3&4'"5$#&4',#06789&4'&1:&1;#<4',"#'7&'/"7/57';5'/0=$)'

! f"l!

! ( ) ( )( )* 1 0H L Lp s c c s cα α+ − + − + − ≥ !!

*0!.)B!

! ( ) ( ) ( )( )* * *
1 0 1H H Ls s c p s c p c pα α α≥ = − > = − + − − !

-/!.03;&+()*+!1&?0).&! 1s !&.(!.0271)&01&!@!'&44&! 0s !?0)!&.(!*3(&+0&!@!2/1()1!

8&!4=&.()6/()*+!80!'*9(!6*C&+!2/1!4):+&<!!

!

-/! 21&..)*+! '*+'011&+()&44&! &G&1'7&! 2/1! 4&.! +*+JO\-^.! .01! 4&!

'*+.*66/(&01.! 2&0J'*9(&0G! '17&! 0+&! 2&1(&! 2/1()&44&! 8&! 1&;&+0.! .01! '&.!

'*+.*66/(&01.! ?0)! 8*)(! K(1&! '*62&+.7&! 2/1! 0+&! /0:6&+(/()*+! 8&! 4/!

.03;&+()*+<!8)(!/0(1&6&+(B!4=&+(17&!&62K'>&!4&.!'*+.*66/(&01.!2&0!'*9(&0G!8&!

.03;&+()*++&1! 4&.! '*9(&0G! &(! 8*+'! 8&! '*+(1)30&1! /0! .&1;)'&! 0+);&1.&4<! T4! D/0(!

+*(&1!?0&!4=7'176/:&!&.(!2*(&+()&4!&(!+*+!17&4<!-&.!+*+JO\-^!8/+.!'&(!&G&624&!

'17&+(! 0+&! 21&..)*+! '*+'011&+()&44&B! 6/).! +&! D*+(! 2/.! 8)6)+0&1! 4/! 2/1(! 8&!

6/1'>7! 80! O\-^<! -&! O\-^! 1&.(&! 4&! .&04! D*01+)..&01! .01! 4&! 6/1'>7B! &(! 4/!

.03;&+()*+!(*(/4&!2/1!4):+&!&.(!7:/4&!@! 1s !

!

!

!

<T4!D/0(!7:/4&6&+(!.*04):+&1!?0=/0..)!3)&+!4&.!21)G!*DD&1(.!/0G!8&0G!(C2&.!

8&! '*+.*66/(&01.! ?0&! 4/! .03;&+()*+! +7'&../)1&! .*+(!6*8)D)7.! .)! 4&!O\-^!+&!

2&0(! 2/.! 172*+81&! @! 4/! 21&..)*+! '*+'011&+()&44&! &G&1'7&! 2/1! 4&.! +*+JO\-^.<!

O=&.(!@!8)1&!.)!4/!8).'1)6)+/()*+!2/1!4&.!21)G!&.(!)+(&18)(&!.01!4/![*+&<!A/+.!'&!'/.B!

4&! O\-^! 1&h*)(! *p ! 6/).! +&! .&1(! ?0&! 4&.! '*+.*66/(&01.! '*9(&0G<! -&.!

'*+.*66/(&01.!+*+J'*9(&0G!.&! (*01+&+(!;&1.! 4&.!&+(1/+(.!&(!2/C&+(! 4&! .&1;)'&!

/0!21)G! Lc !!'*66&!217'78&66&+(<!

-/!.03;&+()*+!+*6)+/4&!2/1!4):+&!8*)(!/4*1.!K(1&!/''10&!8&! ( )*
1 Hs c pα= − !!

@!

!! *
2 Hs c p= − !

s/).!4/!.03;&+()*+!6*C&++&!2/1!4):+&B!1&.(&!4/!6K6&!.*)(!X!

!! 2 1s sα = !



!"#$%&'()'*+",%$#&'-)'''''''.&/$%012)'3&4'"5$#&4',#06789&4'&1:&1;#<4',"#'7&'/"7/57';5'/0=$)'

! f""!

-/! .&04&! 8)DD71&+'&! &+(1&! 4&.! 8&0G! .)(0/()*+! &.(! 4/! 2/1(! 8&! 6/1'>7! 80!

O\-^<!!

!

t'176/:&!8&!4/!2/1(!8&.!/0(1&.!O\-^.!X!

-&!6*854&!D/)(!&+.0)(&!4=>C2*(>5.&!?0=)4!C!/!240.)&01.!O\-^.<!O&.!O\-^.!

2&0;&+(!/0..)!21/()?0&1!0+&!8).'1)6)+/()*+!8&.!21)GB!*0!/4*1.!)4.!D*01+)..&+(!8&.!

.&1;)'&.! '*62476&+(/)1&.! @! (*0.! 4&.! '*+.*66/(&01.! '&.! .&1;)'&.!2*0;/+(! K(1&!

(/1)D7.! 8)DD71&66&+(! .&4*+! 4&! (C2&! 8&! '*+.*66/(&01.<! O&.! O\-^.! 21/()?0&+(!

8*+'!8&.!21)G!8)DD71&+(.!.&4*+!4&.!'*+.*66/(&01.<!!

!

T4.!*DD1&+(!0+!21)G!7:/4!@!4&01!'*9(!+&(!X! Lc s− !

!/0G! '*+.*66/(&01.! 2&0J'*9(&0G<! `&(! 8*+'! 4&.! +*+JO\-^.! +&! 2&0;&+(!

&+(1&1!.01!4&!6/1'>7!&(!+&!N*0&!240.!4&!1b4&!8&!'*+'011&+(.!2*(&+()&4.a<!

!

-&.!O\-^.!+&!D*+(!2/.!8&!21*D)(!.01!4&.!'*+.*66/(&01.!2&0J'*9(&0GB!)4.!

8*);&+(!8*+'!1&'&;*)1!0+&!.03;&+()*+!7:/4&!@!X!

*
2 Hs c p= − !

2*01!/''&2(&1!8=K(1&!O\-^.<!

!

-/!8)DD71&+'&! /;&'! 4/! .)(0/()*+!8/+! 4/?0&44&!0+! .&04!O\-^!.03)! 4=&+(17&!

&.(!4/!.0);/+(&!X!

-/!.03;&+()*+!(*(/4&!&.(!6/)+(&+/+(!8&!X!

2 1s s> !

!

-&.! '*+.*66/(&01.! '*9(&0G!2/C&+(! (*0N*01.! *p ! <! Y!Z5$' $+&',#%/&',"%;'6@'

70GX/04$'/01459&#4'+"4';&/#&"4&;'6@'$+&'"905$'0C'$+&'4564%;@'O' 2s P)'?+"$'%4'$+&'70GX/04$'

/01459&#4' #&/&%A&' $+&' 51%A&#4"7' 4564%;%@' 0A&#' "1;' "60A&' "1' "7#&";@' 70G' ,#%/&)' ?+&'

704&#4'"#&'$+&'/01/599&#4'0C'4&#A%/&4'$+"$'/01$#%65$&'$0'$+&'C%1"1/%1:'0C'$+&'51%A&#4"7'

4&#A%/&',#0:#"9jB!U-/DD*+(B!e)1*4&B!fll"B!2<!f,"W<!

!



!"#$%&'()'*+",%$#&'-)'''''''.&/$%012)'3&4'"5$#&4',#06789&4'&1:&1;#<4',"#'7&'/"7/57';5'/0=$)'

! f"f!

3<! O*+'40.)*+.! .01! 4/! .03;&+()*+! 8&! .&1;)'&! 0+);&1.&4! &(! 4/! (/)44&! 8&! 4/!

[*+&!8&!.&1;)'&!0+);&1.&4<!

!

-=&+(17&! 71*8&! 4/! 3/.&! 8&! '*+(1)30()*+B! '=&.(! @! 8)1&! 4&.! '*+.*66/(&01.!

2&0J'*9(&0G<! -=*271/(&01! ?0)! /! /''&2(7! 8&! D*01+)1! 4&! .&1;)'&! 0+);&1.&4! /0G!

'*+8)()*+.!D)G7&.!2/1!4&!17:04/(&01!+&!2&0(!240.!'*62(&1!.01!'&.!'*+.*66/(&01.!

2*01!'*6247(&1!4/!.03;&+()*+!8&!.&1;)'&!0+);&1.&4!&(!'*62&+.&1!.&.!2&1(&.!.01!

4/!8&..&1(&!8&.!'*+.*66/(&01.!'*9(&0G<!

%&4*+! -/DD*+(B! e)1*4&B! Ufll"B! 2<! f,fWB! Y!?+&' 4%Y&' 0C' $+' %1/#&"4&' %1' $+&' $0$"7'

51%A&4"7'4564%;@';&,&1;4'01'$+&'1596A&#'0C'*W3T4!k<!%=)4!+=C!&+!/!?0=0+B!/4*1.! 4/!

21&..)*+! '*+'011&+()&44&! ?0=)4! .03)(! +&! ;)&+(! ?0&! 8&.! +*+JO\-^! ?0)! +&!

2&1h*);&+(!2/.!8&!.03;&+()*+<!P!'*+(1/1)*B!.=)4!C!/!240.)&01.!O\-^.B!)4!+=C!/!2/.!

8&! '*+'011&+'&! 8&! 4/! 2/1(! 8&.! +*+JO\-^<! E+! &DD&(B! 4&! '*9(! 8&! D*01+)(01&! 8&.!

O\-^.! /0G! '*+.*66/(&01.! 2&0! '*9(&0G! &.(! 1780)(! 80! 6*+(/+(! 8&! 4/!

.03;&+()*+<!!

A/+.! '&! '/.B! 4&.! '*+.*66/(&01.! 2&0! '*9(&0G! +&! .&! '*+(&+(&+(! 240.! 8&!

'*+(1)30&1! /0! D)+/+'&6&+(! 80! .&1;)'&! 0+);&1.&4B! )4.! &+! 2&1h*);&+(! /0..)! 0+&!

2/1()&<! A*+'B! 4=/''1*)..&6&+(! 80! 6*+(/+(! 8&! 4/! .03;&+()*+! &.(! 240.! 74&;7!

4*1.?0=)4!C!/!240.)&01.!O\-^.!?0&!4*1.?0=)4!+=C!&+!/!?0=0+<!

!

!

-&! 6*854&! 6*+(1&! 7:/4&6&+(! ?0&! q! JKL' /01459&#' +&$&#0:&1&%$@' "1;'

/09,&$%$%01'#"%4&'$+&'/04$'0C',#0A%;%1:'51%A&#4"7'4&#A%/&'"1;'"740'/01;%$%01'$+&'"9051$'

0C'#&N5%#&;'4564%;@D>'U-/DD*+(Be)1*4&B!fll"B!2<!f,fW<!E+!(&16&.!8&!'>*)G!8&!4/!(/)44&!

8&!4/![*+&!8&!.&1;)'&!0+);&1.&4B!'&4/!)624)?0&!8&0G!'*+.7?0&+'&.<!A=0+&!2/1(B!.)!

4&!17:04/(&01!+&!2&0(!2/.!)8&+()D)&1!D/')4&6&+(!4&.!'*+.*66/(&01.!2&0J'*9(&0GB!

/4*1.!'>*).)1!0+&!2&()(&!(/)44&!8&![*+&!+&!1780)(!2/.!4&!6*+(/+(!8&!4/!.03;&+()*+<!

A=/0(1&! 2/1(B! .)! 4&! 17:04/(&01! 2&0(! )8&+()D)&1! 8&0G! [*+&.B! 4=0+&! '*9(&0.&! &(!

4=/0(1&! +*+J'*9(&0.&B! 4&.! 170+)1! 8/+.! 0+&! .&04&! [*+&! /;&'! 0+&! .03;&+()*+! 8&!

.&1;)'&! 0+);&1.&4! 0+)D*16&B! 2&0(! /''1*m(1&! 4&! 6*+(/+(! (*(/4! 8&! 4/! .03;&+()*+!

+7'&../)1&<!

!



!"#$%&'()'*+",%$#&'-)'''''''.&/$%012)'3&4'"5$#&4',#06789&4'&1:&1;#<4',"#'7&'/"7/57';5'/0=$)'

! f"V!

p+&!D*).!4/!67(>*8*4*:)&!8&!'/4'04!8&!'*9(!7(/34)&B!&(!4/!(/)44&!8&!4/![*+&!

?0)! &+! .&1(! 8&! 3/.&! 87')87&B! )4! '*+;)&+(! 8&! .=/..01&1! ?0&! 4&.! &.()6/()*+.!

21*80)(&.!'*11&.2*+8&+(!3)&+!0+)?0&6&+(!@!8&.!'*9(.<!O=&.(!@!8)1&!?0=&44&.!.*+(!

+&((&.! 8&.! 7;&+(0&4.! 1&;&+0.! :7+717.! 2/1! 4/! D*01+)(01&! 8&.! *34):/()*+.! 8&!

.&1;)'&!0+);&1.&4<!O&.! 1&;&+0.!.*+(!&+!&DD&(B!8/+.!0+&!21*3476/()?0&!8&!'*9(.!

7;)(/34&.B! @! 8780)1&! 8&.! '*9(.! .022*1(7.! 2/1! 4=*271/(&01! &+! '>/1:&! 80! .&1;)'&!

0+);&1.&4<! E+! &DD&(B! .)! 4=*34):/()*+! 7(/)(! .0221)67&B! '&.! 1&;&+0.B! '&.! 1&'&((&.!

8).2/1/m(1/)&+(<!-/!.&'()*+!.0);/+(&!(1/)(&!8&!4=)8&+()D)'/()*+!&(!8&!4=&.()6/()*+!8&!

'&.!1&;&+0.<!

!

!



!"#$%&'()'*+",%$#&'-)''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''.&/$%01'2'3'4&5'#&6&175',&#875)'

! "#$!

%&'()*+!,-!.&/!0&1&+2/!3&042/-!
!

5#!6*++7&/!42!30*89:;&-!

!

.&! <=)(! 4&! 4)0&! >2&! 9&/! ='()1)(7/! )+42)(&/! 3=0! 9&/! *89)?=()*+/! 4&! /&01)'&!

2+)1&0/&9! /*+(! '*@(&2/&/!3*20! 9A*370=(&20!+&! /)?+)<)&! &+!=2'2+! '=/!>2A&99&/!+&!

0=33*0(&+(! 3=/! 4&! 0&1&+2/B! ;=)/! 8)&+! >2&! '&/! 0&1&+2/! /*+(! (0*3! 8=/! 3*20!

'*210)0!9&/!'*@(/-!C&/!0&1&+2/!;)+*0&+(!4*+'!9&!'*@(!+&(B!'A&/(!D!4)0&!9=!'E=0?&!

)+42)(&!D! 9A*370=(&20!3=0! 9&/!*89)?=()*+/!4&!/&01)'&!2+)1&0/&9-! F9! '*+1)&+(!4*+'B!

4=+/! 9&! 82(! 42! '=9'29! 4A2+&! '*;3&+/=()*+B! 4&! 9&/! 71=92&0! 3*20! +&! 3=/!

/20&/();&0! '&((&! 'E=0?&-! C&/! 0&1&+2/! /*+(! '&2G! >2)! /&0=)&+(! 3&042/! 3*20!

9A*370=(&20!/A)9!+&!<*20+)//=)(!392/!9&!/&01)'&!2+)1&0/&9-!F9/!0&307/&+(&0=)&+(!4*+'!

2+!;=+>2&!D!?=?+&0!3*20!9A*370=(&20!&+!'=/!4&!/2330&//)*+!4&/!*89)?=()*+/!4&!

/&01)'&!2+)1&0/&9-!H=0!&G&;39&B!4=+/!9&!'=/!4&/!(797'*;;2+)'=()*+/B!9A*89)?=()*+!

4&! <*20+)(20&! 4A2+! /&01)'&! 4A=++2=)0&! /A=''*;3=?+&! 4A);3*0(=+(&/! 0&'&((&/!

3289)')(=)0&/! 3*20! 9A*370=(&20! >2)! &+! =! 9=! 'E=0?&-! %)! '&((&! *89)?=()*+! 7(=)(!

/2330);7&B! '&/! 0&'&((&/! /&0=)&+(! 3&042&/-! %&9*+! I&2! &(! =9! J#KKLB! 3-! LMN! O9:'

/75$7;&#5' <&#&' 8%5/011&/$&8' 0#' ,7=4%/' ,">' ,+01&5' <%$+8#"<1?' #&6&17&5' <0748' =&'

:0#&@01&'"5'<&44)'A+&1'"1"4>5%1@'<+&$+&#'"#&"5?'/75$7;&#'/4"55&5'0#',7=4%/',">',+01&5'

"#&'71&/010;%/5?'$+05&'#&6&17&5'5+0748'=&'#&87/&8':#0;'$+&'"60%8"=4&'/05$5'5%1/&'$+&>'

#&87/&'$+&':%1"1/%"4'4055'87&'$0'$+&'B.C5P-!

Q+! /A)+(70&//&! 4*+'! =2G! 0&1&+2/! 3&042/! 42! <=)(! 4&! 9=! /2330&//)*+! 42!

/&01)'&! D! 9=! <*)/! 4=+/! 9&/! R*+&/! +*+! 0&+(=89&/! &(! =2G! '*+/*;;=(&20/! +*+!

0&+(=89&/-!%)! 9&!/&01)'&!&/(!/2/3&+42!4=+/!392/)&20/!R*+&/B! )9!+A&/(!3=/!3*//)89&!

4&! '=9'29&0! 9&! (*(=9! 4&/! 0&1&+2/!3&042/! '*;;&! 9=! /);39&! /*;;&!4&/! 0&1&+2/!

3&042/!3=0!'E=>2&!R*+&!30)/&!)+4)1)42&99&;&+(-!S+&!(&99&!/*;;&!&+?&+40&0=)(!

4&/!4*289&/!'*;3(&/-!T+!<=)(B!9&!(*(=9!4&/!0&1&+2/!3&042/!/&0=)(!/2071=927-!F9!&/(!

3*//)89&! 4&! <=)0&! 9=! ;U;&! '*+/(=(=()*+! >2=+4! 9=! <*20+)(20&! 4&! /&01)'&! D!

392/)&20/!'=(7?*0)&/!4&!'*+/*;;=(&20/!&/(!/2/3&+42&-!!

!



!"#$%&'()'*+",%$#&'-)''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''.&/$%01'2'3'4&5'#&6&175',&#875)'

! "#V!

.&! 30*89:;&! 4&/! 0&1&+2/! 3&042/B! &(! 4*+'! 4&! 9&20! 71=92=()*+B! /&! 3*/&!

4=+/! (*2(&/! 9&/! )+42/(0)&/! 4&! 07/&=2! 7(24)7&/!W! (797'*;;2+)'=()*+/B! 79&'(0)')(7B!

/&01)'&/!3*/(=2G-!6=+/!(*2/!9&/!'=/B!9&!30*89:;&!&/(!9&!;U;&!>2&!3*20!9&!'=9'29!

42!'*@(!4&/!*89)?=()*+/!4&!/&01)'&!2+)1&0/&9-!!

C*;;&+(! 9&/! =2(*0)(7/! 4&! 07?29=()*+! 3&21&+(X&99&/! 30*42)0&! 4&/!

&/();=()*+/! /=+/! U(0&! 1)'();&/! 4&/! =/Y;7(0)&/! 4A)+<*0;=()*+!Z! T+! &<<&(B! D!

9A*33*/7! 4&! '&! >2)! /&! 30*42)(! 9*0/! 42! '=9'29! 4&/! '*@(/B! 9&/! *370=(&20/! >2)!

87+7<)')&+(!4&/!)+<*0;=()*+/B!1*+(!)')!=1*)0!(&+4=+'&!D!/*2/X&/();&0!'&/!0&1&+2/!

3&042/! =<)+! 4&! 9);)(&0! 9=! ;)+*0=()*+! 4&! 9&20! '*;3&+/=()*+-! .&/! =2(*0)(7/! 4&!

07?29=()*+!4*)1&+(!4*+'!;&((0&!&+!39='&!4&/!;7(E*4*9*?)&/!4&!'=9'29!473&+4=+(!

9&! ;*)+/! 3*//)89&/! 4&/! 4*++7&/! '*+(0[97&/! 3=0! 9&/! *370=(&20/-! Q+! &+! 0&1)&+(!

4*+'! =2G!;7(E*4&/!4&! '=9'29! =+=9Y()>2&/!47'0)(&/!4=+/! 9&! 'E=3)(0&!307'74=+(-!

6=+/! 9&! 3=0=?0=3E&! /2)1=+(B! +*2/! 4*++&0*+/! 2+! &G&;39&! /2'')+'(! 4A2+&!

;7(E*4*9*?)&!3*//)89&!3*20!9&/!(797'*;;2+)'=()*+/B!'&99&!30*3*/7&!3=0!9&!I&2!

&$'"4)!J#KKLN-!

!

5!"-!\1=92=()*+!4&/!0&1&+2/!3&042/!W!!

!

I*2/! &G3*/&0*+/! )')! .=! ;7(E*4*9*?)&! 4&! I&2! &$' "4)J#KKLN! 3*20! 9&/!

(797'*;;2+)'=()*+/-!

!

]-!^&1&+2/!3&042/!3*20!9&/!R*+&/!+*+!0&+(=89&/-!

.&/! 0&1&+2/! 3&042/! 3*20! 2+&! R*+&! ]! 3*(&+()&99&;&+(! +*+! 0&+(=89&!

3&21&+(!U(0&!'=9'297/!4&!9=!<=_*+!/2)1=+(&!W!

!

^&1&+2/!4&!9A='':/!&(!4&/!=33&9/!/*0(=+(/-!

`!! 0&1&+2/!4&/!=33&9/!&+(0=+(/-!

`!! 0&1&+2/!)//2/!4&/!=33&9/!3073=Y7/-!

`! 0&1&+2/!4A)+(&0'*++&G)*+-!

X !!!!!!!0&1&+2/!4&/!=33&9/!4&!/28/()(2()*+-!

!



!"#$%&'()'*+",%$#&'-)''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''.&/$%01'2'3'4&5'#&6&175',&#875)'

! "#,!

a!! 0&1&+2/!3&042/!/)!9=!R*+&!7(=)(!47'*++&'(7&-!

!

%)!9=!R*+&!&/(!47'*++&'(7&!9&!;*+(=+(!4&/!0&1&+2/!3&042/!+A&/(!3=/!7?=9!D!

9=! /*;;&!4&!'&!>2)!307':4&B! &+!&<<&(! '&0(=)+/!=33&9/! /&0*+(!3=//7/! /*)(!1)=! 9&/!

'=8)+&/B!/*)(!1)=!4A=2(0&/!R*+&/!W!'&!/*+(!9&/!=33&9/!4&!/28/()(2()*+!&(!9&/!0&1&+2/!

>2)!&+!/*+(!)//2/!4*)1&+(!U(0&!0&(0=+'E7/!D!9=!/*;;&!4&/!0&1&+2/!3&042/!&+!'=/!

4&!47'*++&G)*+-!

!

b-!^&1&+2/!3&042/!3=0!'9=//&!4&!'*+/*;;=(&20/!W!

!

.&/! 0&1&+2/! 3&042/! 3*20! 'E=>2&! '=(7?*0)&! C! 4&! '*+/*;;=(&20/!

3*(&+()&99&;&+(!+*+!0&+(=89&/!/&!'=9'29&!4&!9=!;=+):0&!/2)1=+(&!W!

!

^&1&+2/!4A=33&9/!/*0(=+(/!&(!4A='':/-!

`! ^&1&+2/!4&/!=33&9/!&+(0=+(/-!

`! ^&1&+2/!4&/!=33&9/!3073=Y7/-!

`! ^&1&+2/!4A)+(&0'*++&G)*+-!

X! ^&1&+2/!4&/!=33&9/!4&!0&39='&;&+(-!

!

^&1&+2/! 3&042/! /)! 9&/! '*+/*;;=(&20/! 4&! 9=! '=(7?*0)&! C! 7(=)&+(!

47'*++&'(7/-!

!

!

C!^&1&+2/!3&042/!3*20!9&/!'=8)+&/!(7973E*+)>2&/!W!

!

%)! 2+&! '=(7?*0)&! H! 4&! '=8)+&/! 3289)>2&/! &/(! /2330);7&B! 9&/! 0&1&+2/!

/2)1=+(/!/&0*+(!3&042/-!

^&1&+2/!4&/!=33&9/!/*0(=+(/-!

`! ^&1&+2/!4&/!=33&9/!3073=Y7/-!

X! ^&1&+2/!4&/!=33&9/!4&!/28/()(2()*+-!

!



!"#$%&'()'*+",%$#&'-)''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''.&/$%01'2'3'4&5'#&6&175',&#875)'

! "#c!

^&1&+2/!3&042/!/)!9=!'=(7?*0)&!H!&/(!/2330);7&-!

!

!

.&/! 0&1&+2/! )//2/! 4&/! =33&9/! /*0(=+(/! 4&! 9=! '=(7?*0)&! H! 4&! '=8)+&/!

3289)>2&/! /*+(! 9&/! 0&1&+2/! '*99&'(7/! /20! 9&/! =33&9/! 9*'=2GB! +=()*+=2G! &(!

)+(&0+=()*+=2G-! .&/! 0&1&+2/! )//2/! 4&/! =33&9/! 3073=Y7/! /*+(! 9&/! 0&1&+2/! )//2/!

4A=2(0&/!'*+/*;;=(&20/!3*20!9&/!=33&9/!3=//7/!4&!9=!'=(7?*0)&!H!4&!'=8)+&/-!.&/!

0&1&+2/! )//2/! 4&/! =33&9/! &+(0=+(/! /*+(! +7?9)?7/! 32)/>2A)9/! /*+(! >2=/)X

)+&G)/(=+(/-! .&/! 0&1&+2/! )//2/! 4&/! =33&9/! )+(&0'*++&'(7/! /*+(! =2//)! +7?9)?7/! /)!

9A*370=(&20! E)/(*0)>2&! &/(! 9&! <*20+)//&20! 42! /&01)'&! 2+)1&0/&9-! T+<)+B! /)! 9&/!

'=8)+&/! /*+(! /2330);7&/! 2+&! 3=0()&! 4&/! =33&9/! 3=//7/! =1&'! &99&/! /&0=! 3=//7!

4A=2(0&/! 9)?+&/B! 9&/! 0&1&+2/!>2)!&+!/*+(! )//2/!4*)1&+(!4*+'!U(0&!0&(0=+'E7/!4&/!

0&1&+2/!3&042/!&+!'=/!4&!/2330&//)*+!4A2+&!'=(7?*0)&!4&!'=8)+&/-!

!

H*20!'*+'920&!'&((&!3=0()&!)9!&/(!3*//)89&!4&!07/2;&0!9&/!)+<*0;=()*+/!4*+(!

4*)(!4)/3*/&0!9&!07?29=(&20!3*20!'=9'29&0!9&/!0&1&+2/!3&042/!&+!'=/!4&!'&//=()*+!

4&!9=!<*20+)(20&!42!%S!=2G!R*+&/B!'*+/*;;=(&20/!&(!'=8)+&/!+*+!0&+(=89&/-!

!

#X .&! 07?29=(&20! 4*)(! *8(&+)0! 4&! 9A*370=(&20! 9&/! )+<*0;=()*+/! /2)1=+(&/!

3*20! 'E=>2&! R*+&! 3*(&+()&99&;&+(! +*+! 0&+(=89&B! 3*20! 'E=>2&!

'=(7?*0)&! 4&! '*+/*;;=(&20! 3*(&+()&99&;&+(! +*+! 0&+(=89&! &(! 3*20!

'E=>2&! '=(7?*0)&! 4&! '=8)+&/! (7973E*+)>2&/! 3*(&+()&99&;&+(! +*+!

0&+(=89&/-!

X ^&1&+2/!4A='':/!&(!0&1&+2/!)//2/!4&/!=33&9/!/*0(=+(/-!

X ^&1&+2/!)//2/!4&/!=33&9/!/*0(=+(/-!

X ^&1&+2/!)//2/!4&/!=33&9/!3073=Y7/-!

X ^&1&+2/!4A)+(&0'*++&G)*+-!

!

"X .&/! 0&1&+2/! 4A='':/! &(! '&2G! )//2/! 4&/! =33&9/! /*0(=+(/! 4*)1&+(! U(0&!

&/();7/!/20!9=!8=/&!4&/!)+<*0;=()*+/!/2)1=+(&/!W!



!"#$%&'()'*+",%$#&'-)''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''.&/$%01'2'3'4&5'#&6&175',&#875)'

! "#L!

X I*;80&!;*Y&+!4&!;)+2(&/!4A=33&9/!/*0(=+(!3=0!9)?+&!3*20!9&/!

'*+/*;;=(&20/!07/)4&+()&9/!&(!30*<&//)*++&9/B!/&9*+!9=!4)/(=+'&!

&(!9&!;*;&+(!4&!9=!d*20+7&!&(!9&/!'=0='(70)/()>2&/!4&!9=!R*+&-!

X I*;80&!;*Y&+!4&!;)+2(&/!4A=33&9!/*0(=+(!3=0!'=8)+&/!/&9*+!9=!

4)/(=+'&B! 9&!;*;&+(!4&! 9=! d*20+7&B! 9&!/&?;&+(!4&!0&1&+2!&(! 9=!

9*'=9)/=()*+!4&!9=!'=8)+&-!

X I*;80&! 4&! 9)?+&/! 4&! 'E=>2&! R*+&! 3*(&+()&99&;&+(! +*+X

0&+(=89&/! 3*20! 9&/! '*+/*;;=(&20/! 07/)4&+()&9/! &(!

30*<&//)*++&9/-!

X I*;80&!4&! 9)?+&/!3*20!'E=>2&!'=(7?*0)&!3*(&+()&99&;&+(!+*+!

0&+(=89&!4&!'*+/*;;=(&20/-!

X I*;80&! 4&! '=8)+&/! (7973E*+)>2&/! 4=+/! 'E=>2&! '=(7?*0)&!

3*(&+()&99&;&+(!+*+!0&+(=89&!4&!'=8)+&/!(7973E*+)>2&/-!

X ^&1&+2! ;*Y&+! 4A='':/! 3=0! 9)?+&! 3*20! 'E=>2&! '=(7?*0)&! 4&!

'*+/*;;=(&20/-!

X ^&1&+2!;*Y&+!3=0!;)+2(&!/&9*+!9=!4)/(=+'&!&(!9&!;*;&+(!4&!9=!

d*20+7&-!

X ^&1&+2!;*Y&+!3=0!;)+2(&!3=0!'=8)+&!(7973E*+)>2&-!

!

$X .&/!0&1&+2/!)//2/!4&/!=33&9/!&+(0=+(/!4*)1&+(!U(0&!&/();7/!/20!9=!8=/&!

42! 0=33*0(! &+(0&! =33&9/! &+(0=+(/! &(! =33&9/! /*0(=+(/! 3*20! 9&/!

'*+/*;;=(&20/-!.&/!0&1&+2/!)//2/!4&/!=33&9/!&+(0=+(/!+&!4*)1&+(!3=/!

'*+(&+)0! 9&! 0&1&+2/! )//2/! 4&/! =33&9/! )+(0=XR*+&-! H*20! &/();&0! 9&/!

=33&9/! )+(0=XR*+&B! 9&! 07?29=(&20! 4*)(! 4)/3*/&0! 4&/! )+<*0;=()*+/!

/2)1=+(&/-!

X I*;80&!;*Y&+!4&!;)+2(&/!4A=33&9!9*'=9!3=0!9)?+&!07/)4&+()&99&!

&(!30*<&//)*++&99&B!/&9*+!9&!;*;&+(!4&!9=! d*20+7&!&(!9=!4&+/)(7!

4&!9=!R*+&-!

X %)! 9=! R*+&! '*+/()(2&! 2+! 07/&=2! 9*'=9B! *2! /)! 9&! 07/&=2! 9*'=9!

'*;30&+4!392/)&20/!R*+&/-!

!

VX .A*370=(&20!<*20+)//=+(!9&!%S!4*)(!=2//)!<*20+)0!4&/!)+<*0;=()*+/!/20!W!



!"#$%&'()'*+",%$#&'-)''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''.&/$%01'2'3'4&5'#&6&175',&#875)'

! "#e!

X .&/!=33&9/!307X3=Y7/-!

X .&/!=33&9/!)+(&0'*++&'(7/-!

!

,X .&! 07?29=(&20! 4*)(! 4&;=+4&0! D! 9A*370=(&20! 4&! 92)! <*20+)0! 9&! (=2G!

4A=33&9! 4&! /28/()(2()*+! /)! 2+&! R*+&! *2! 2+&! '=(7?*0)&! 4&!

'*+/*;;=(&20!7(=)(!47'*++&'(7-!f!()(0&!4A&G&;39&B!9AQ<(&9!/&!8=/&!/20!

9&/!&/();=()*+/!/2)1=+(&/B!

H=0(!4&/!=33&9/!/*0(=+(/!0&39='7/!W!M!D!"Mg-!

H=0(!4&/!=33&9/!&+(0=+(/!0&39='7/!W!M!D!#Mg-!

!

Q+!(0*21&0=!&+!=++&G&!hFFF!&(!&+!=++&G&!hFi!j33-!hh!&(!hhFk!9&/!/'E7;=/!

4&! '=9'29! 4&/! 0&1&+2/! 3&042/! 3*20! 2+&! R*+&! &(! 2+! '*+/*;;=(&20! 7(=89)! 3=0!

]+=9Y/Y/! 3*20! 9AQ<(&9-! .&! (=89&=2! &+! =++&G&! hi! j3-! hhFFk! 307/&+(&! 2+! '=9'29!

/);39&!4&/!0&1&+2/!+&(/!3&042/!3*20!2+&!R*+&!3=0()'29):0&-!C&((&!;7(E*4*9*?)&!

/&0=! 0&30)/&! 4=+/! 9=! /&'()*+! L! 9*0/>2&! +*2/! 307/&+(&0*+/! 2+&! &/();=()*+!

&;3)0)>2&!42!'=9'29!42!'*@(!+&(!4&/!*89)?=()*+/!4&!/&01)'&!2+)1&0/&9-!

!

6=+/! 9&! '=/! 3*/(=9B! 9&! 0=33*0(! 42! IT^]B! &+! /&! 8=/=+(! /20! 2+&!

;7(E*4*9*?)&!/);)9=)0&B!/*29)?+&!9A)+(&0473&+4=+'&!>2)!&G)/(&!&+(0&!9&/!0&1&+2/!

)//2/! 42! /&01)'&! 2+)1&0/&9! &(! 9&/! /20'*@(/! &+?&+407/! 3=0! 9&/! *89)?=()*+/! 4&!

/&01)'&! 2+)1&0/&9-! CA&/(! 9&! '=/! /)! '&0(=)+&/! 3&0/*++&/! j+*+! 0&+(=89&/k! +&!

0&'&1=)&+(!392/!4&!'*200)&0-!]9*0/B!)9!&/(!30*8=89&!>2A&99&/!3*/(&0=)&+(!;*)+/!4&!

9&((0&/-! F9! Y! =20=)(! 4*+'! 2+&! 4);)+2()*+! 42! <92G! 4&! '*200)&0! D! 4&/()+=()*+! 4&/!

=40&//&! D! <=)89&! '*@(! 4&!4&//&0(&! &+!30*1&+=+'&!4&/! =40&//&/! D! <*0(/! '*@(/!4&!

'*99&'(&-!CA&/(!D!4)0&!2+&!4);)+2()*+!4&/!<92G!0&+(=89&/!4&!'*200)&0-!T(!4*+'!2+&!

3&0(&! 4&! 0&1&+2! 3*20! 9A*370=(&20-! .=! /2330&//)*+! 4&! 9A*89)?=()*+! 4&! 4&//&0(&!

2+)1&0/&99&! j'A&/(!D!4)0&!4A2+&!*89)?=()*+!4&!/&01)'&!2+)1&0/&9!3*/(=9&!;=d&20&k!

'07&0=)(!4*+'!2+&!4);)+2()*+!4&!0&'&((&/!3*20!9A*370=(&20-!H*20!*8(&+)0!9&!'*@(!

+&(! 4&/! *89)?=()*+/! 4&! /&01)'&! 2+)1&0/&9B! )9! '*+1)&+40=)(! 4*+'! 4&! 4);)+2&0! 9&!

'*@(!'=9'297!392/!E=2(!4&!'&((&!3&0(&!4&!0&1&+2/-!!.&!0=33*0(!42!IT^]!+&!4*++&!

3=/! 4A&/();=()*+! 'E)<<07&! 4&! '&/! 3&0(&/B! 4=+/! 9=! ;&/20&! *l! 9&/! 4*++7&/!

+7'&//=)0&/! D! '&/! '=9'29/! +&! /*+(! 3=/! 4)/3*+)89&/! =230:/! 4&/! *370=(&20/! &(!



!"#$%&'()'*+",%$#&'-)''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''.&/$%01'2'3'4&5'#&6&175',&#875)'

! "#K!

+7'&//)(&0=)&+(!4&/!=330*G);=()*+/!;*479)/7&/B!*+!+&!3&2(!3*20!=2(=+(!3=/!9&/!

&/();&0!+7?9)?&=89&/-!

!

C&((&! /&'()*+! +*2/! =20=! 4*+'! 3&0;)/! 4&! <=)0&! =33=0=m(0&! 2+&! +*21&99&!

4);&+/)*+! 4=+/! 9&! '=9'29! 42! '*@(! +&(! &+?&+407! 3=0! 9&/! *89)?=()*+/! 4&! /&01)'&!

2+)1&0/&9-! C&/! 0&1&+2/! 3&042/! 4*)1&+(! 4*+'! U(0&! /*2/(0=)(/! 4&/! '*@(/! '=9'297/!

307'74&;;&+(-! C&! (Y3&! 4&! '=9'29! &/(! =2d*204AE2)! ;)/! &+! 39='&! 3=0! (*2/! 9&/!

07?29=(&20/!42!/&'(&20!4&/!(797'*;;2+)'=()*+/-!C&!+A&/(!3=/!&+'*0&!9&!'=/!3*20!

9&!/&'(&20!79&'(0)>2&!*2!9&/!/&01)'&/!3*/(=2G-!.&20!&G)/(&+'&!/&;89&!+7=+;*)+/!

U(0&!?7+70=9)/=89&-!

f! '&((&! 30&;):0&! 0742'()*+! 4&/! '*@(/! /233*0(7/! 3=0! 9&/! *370=(&20/! &+!

'E=0?&!42!/&01)'&!2+)1&0/&9!9=!9)((70=(20&!+*2/!=330&+4!>2A)9!<=2(!&+!=d*2(&0!2+&!

=2(0&-!C&99&X')! '*+'&0+&! 9&/!71&+(2&9/!87+7<)'&/! )+4)0&'(/!42!/(=(2(!4A*370=(&20!

4&!/&01)'&!2+)1&0/&9B!>2)!30*<)(&+(!D!9A*370=(&20!E)/(*0)>2&-!C&!/&0=!9A*8d&(!4&!9=!

/&'()*+!/2)1=+(&-!

!



!"#$%&'()'*+",%$#&'-)'''''''''''''''''''''''''''''''''''''''''''''''''''''''.&/$%01'2'3'4&5'67178%/&5'%19%#&/$5)'

! ""#!

$%&'()*! +,! -%.! /0*01(&%.! (*2(3%&'.! 24! .'5'4'!

2%!1)43*(..%43!24!.%36(&%!4*(6%3.%-7!
!

89(20%! 2%! /5.%! %.'! :4%! -%! .'5'4'! 2%! 1)43*(..%43! 24! .%36(&%! 4*(6%3.%-;!

-)3.:49(-!%.'!5&&)320!<!4*!.%4-!)=035'%43;!=%4'!5==)3'%3!2%.!/0*01(&%.;!(*2(3%&'.!<!

-5! 1(3>%! :4(! %*! 5! -5! &?53@%7! A%.! /0*01(&%.! )*'! 0'0! >(.! %*! 06(2%*&%! 25*.! -%.!

'0-0&)>>4*(&5'()*.!25*.!4*!=3%>(%3! '%>=.!25*.! -%.! 0'42%.! &)>>5*20%.!=53!

-9BCDE8!=)43!0'5/-(3!.5!>0'?)2)-)@(%!2%!&5-&4-!24!&)F'!*%'!2%.!)/-(@5'()*.!2%!

.%36(&%!4*(6%3.%-7!:'';+&'%19%#&/$'6&1&8%$5'#&8&#'$0',05%$%<&'&88&/$5'01'$+&',&#80#="1/&'08'

$+&' 8%#=' $+"$' /0=&' "60>$' 6&/">5&' ,#0<%9%1?' @.A' 5&#<%/&5' +"5' #&,&#/>55%015' 01' $+&'

8%#=B5'0$+&#!6>5%1&55'C!GHIJ;!KLLM;!=!K#"N7!

895*5-O.%! 0&)*)>(:4%! .90'5('! P4.:4%! -<! =-4'Q'! (*'03%..0%! 54R! /0*01(&%.!

:494*! )=035'%43! '(3%! .)('! 2%! .5! =).('()*! 2%! >)*)=)-%! .)('! 2%! .5! =).('()*!

29)=035'%43! 2)>(*5*'7! I&(;! -%! =3)/-S>%! &)*.(.'%! <! 20'%3>(*%3! -9%R(.'%*&%!

06%*'4%--%! 2%! &%.! /0*01(&%.;! >5(.! 54..(! <! -%.! :45*'(1(%37! E*! %11%';! 25*.! 4*%!

-)@(:4%!29065-45'()*!2%.!&)F'.!2%.!)/-(@5'()*.!2%!.%36(&%!4*(6%3.%-!.)4.!-95*@-%!

2%.!&)F'.!06('5/-%.;!-5!65-%43!>)*0'5(3%!2%!&%.!/0*01(&%.!2)('!6%*(3!%*!2024&'()*!

24!>)*'5*'!')'5-!2%!&)F'.!06('5/-%.!.4/(!=53!-9)=035'%43;!>)*'5*'!:4(!.%36(35!2%!

/5.%!54!&5-&4-!2%!-5!&)>=%*.5'()*7!

!

TK!89%R(.'%*&%!2%!&%.!/0*01(&%.7!

!

U%4R! :4%.'()*.! .)4.V'%*2%*'! &%''%! =3)/-0>5'(:4%! 2%! -9%R(.'%*&%! 2%.!

/0*01(&%.!(*2(3%&'.!24!.'5'4'!2%!1)43*(..%43!2%.!)/-(@5'()*.!2%!.%36(&%!4*(6%3.%-7!

W4%-.! .)*'! &%.! /0*01(&%.!X! E'! .)*'V(-.! =3)=3%.! <! &%! .'5'4'! )4! =%46%*'Y(-.! Z'3%!

5..(>(-0.!<!&%4R!'(30.!24!.'5'4'!29)=035'%43!2)>(*5*'!X!

!

!

!



!"#$%&'()'*+",%$#&'-)'''''''''''''''''''''''''''''''''''''''''''''''''''''''.&/$%01'2'3'4&5'67178%/&5'%19%#&/$5)'

! ""K!

!

[7!I2%*'(1(&5'()*!2%.!/0*01(&%.7!

B*! (2%*'(1(%!@0*035-%>%*'! &(*:! 'O=%.!29%11%'.!24.! 54! .'5'4'!29)=035'%43!

2%!.%36(&%!4*(6%3.%-!:4(!)*'!2%.!&)*.0:4%*&%.!=).('(6%.!.43!-95&'(6('0!2%!-5!1(3>%!

G[*5-O.O.;!KLL\!]!^%4!&$'")4;!KLLM!]!^E_[;!KLL`N7!

!

K7!8%.!%11%'.!2%!&O&-%!2%!6(%7!

!

:';+&' :'4%8&' /D/4&' &88&/$'C' #&8&#5' $0' $+&' &88&/$' 08' 6"5%1?' "' 9&/%5%01' 01$' $+&' 1&$'

,#&5&1$'<"4>&'EF!GH'08'$+&'6>5%1&55',#0,05%$%01'%1'I>&5$%01J'%15$&"9'08'01'$+&'/>##&1$'

9%88&#&1/&5' 6&$K&&1'/05$5' "19' #&<&1>&5!a;! G^%4!%'!5-7! KLLM;!=7!K#"N7!85!=3)=).('()*!

%.'!2%!2%..%36(3!2%.!b)*%.!)4!2%.!@3)4=%.!2%!&)*.)>>5'%43.!=53'(&4-(%3.!)4!2%!

>5(*'%*(3! 2%.! &5/(*%.! =4/-(:4%.! :4(! .)*'! =)'%*'(%--%>%*'! *)*! 3%*'5/-%.;! %*!

=3%*5*'!%*!&)>='%!-5!c[^!5''%*24%!25*.!-%!14'437!d)43!&%-5!(-!154'!%11%&'4%3!2%.!

=3)P%&'()*.!.43!-%.!&)F'.!%'!-%.!3%6%*4.!14'43.!%'!=3%*23%!-5!20&(.()*!.43!-5!/5.%!

2%!-5!2(1103%*&%!%*'3%!-5!.)>>%!2%.!1-4R!2%!3%6%*4.!%'!2%!&)F'.!%.&)>='0.!<!&%!

P)437! B*! =3)&02%35! %..%*'(%--%>%*'! .%-)*! -%.! >0'?)2%.! %>=-)O0%.! =-4.! ?54';!

-)3.!2%!-95*5-O.%!2%.!%11%'.!2%!-95>)3'(..%>%*'7!B*!5435!%*!=53'(&4-(%3;!/%.)(*!2%!

=3)P%&'()*.! .43! -5! 2%>5*2%! 14'43%7! A%''%! 5*5-O.%! %.'! =)..(/-%;! =4(.:4%! -%.!

'0-0&)>>4*(&5'()*.! .)*'! 4*! .%&'%43! =)43! -%:4%-! (-! %.'! 305-(.'%! 2%! =306)(3! 4*!

'54R! 2%! &3)(..5*&%! =).('(17! A%.! %11%'.! 2O*5>(:4%.! )*'! 2%.! (>=-(&5'()*.!

2(1103%*'%.! .%-)*! :49(-.! .95==-(:4%*'! 54R! @3)4=%.! 2%! &)*.)>>5'%43.;! 54R!

&5/(*%.!=4/-(:4%.!)4!54R!b)*%.!-)&5-%.7!

!

57! A)*.0:4%*&%! 2%.! %11%'.! 2%! &O&-%! 2%! 6(%! .43! -%.! @3)4=%.! 2%!

&)*.)>>5'%43.!=)'%*'(%--%>%*'!*)*!3%*'5/-%.7!

890'42%! 305-(.0%! =)43! -9B1'%-! G[*5-O.O.;! KLL\N! .9(*'03%..%! 54R! (*24.'3(%.!

:4(! )*'! ')4P)43.! 0'0! %*! &)*&433%*&%! %'! :4(! @532%*'! =)43'5*'! 2%.! 3%-5'()*.!

&)>>%3&(5-%.!56%&!2%.!&)*.)>>5'%43.!:4(!.)*'!5&'4%--%>%*'!*)*!3%*'5/-%.7!85!

35(.)*! 2%! &%'! 0'5'! 2%! 15('! %.'! :494*%! =3)=)3'()*! (>=)3'5*'%! 2%! &%.!

&)*.)>>5'%43.! 65!2%6%*(3! 3%*'5/-%!25*.! -%! 14'43! )4!=-4.!=30&(.0>%*'! :4%! -5!



!"#$%&'()'*+",%$#&'-)'''''''''''''''''''''''''''''''''''''''''''''''''''''''.&/$%01'2'3'4&5'67178%/&5'%19%#&/$5)'

! """!

=53'! 2%! &%4R! :4(! 6)*'! 2%6%*(3! 3%*'5/-%.! %.'! 5..%b! @35*2%! =)43! P4.'(1(%3! -%!

>5(*'(%*!2%!&%.!3%-5'()*.!54P)4329?4(7!!

B*!=%4'!(*&-43%!25*.!-%!@3)4=%!2%.!&)*.)>>5'%43.!:4(!.)*'!&)*.(2030.!

&)>>%! 3%*'5/-%.;!>5-@30! 4*! &)F'! &)435*'! =).('(1;! ')4.! &%4R! =)43! -%.:4%-.! )*!

=%4'!.95''%*23%!<!4*!3%')43*%>%*'!2%!.('45'()*!25*.!-%.!&(*:!=3)&?5(*%.!5**0%.7!

85! :4%.'()*! =3(>)32(5-%! %.'! 5-)3.!,! %.'V(-! =)..(/-%! 2%! 2(.'(*@4%3! 25*.! -%.!

&)*.)>>5'%43.! 5==53%>>%*'! *)*! 3%*'5/-%.! &%4R! :4(! e5f! )*'! 2%.! &?5*&%.! 2%!

2%6%*(3!3%*'5/-%.;!2%!e/f!&%4R!:4(!*%!-%!2%6(%*23)*'!P5>5(.!X!$(!&%-5!%.'!=)..(/-%!

-%!@3)4=%!e/f!2)('!Z'3%!&-5..0!&)>>%!201(*('(6%>%*'!*)*!3%*'5/-%7!!

d)43!-%!@3)4=%!e5f!)*!2)('!065-4%3!.(!4*%!@35*2%!=53'(%!29%*'3%!%4R!=%4'!

25*.! -%! 14'43!2%6%*(3! 3%*'5/-%! &9%.'V<V2(3%! .(! -%43!c[^!%.'! =).('(6%7! $(! &9%.'! -%!

&5.;!5-)3.!-9(*'0@35-('0!24!@3)4=%!2)('!Z'3%!&-5..0%!&)>>%!3%*'5/-%!=4(.:49(-!%.'!

(>=)..(/-%!29(2%*'(1(%3!-%.!(*2(6(24.!:4(!6)*'!30%--%>%*'!2%6%*(3!3%*'5/-%.7!

8%!35==)3'!(*2(:4%!:4%!25*.!-%!&5.!24!_)O54>%Vg*(!(-!*9%.'!=5.!=)..(/-%!

:4%!hD;!%*!&)*&433%*&%;!=4(..%! (2%*'(1(%3! -%.!&)*.)>>5'%43.!:4(!6)*'!2%6%*(3!

3%*'5/-%.! .%-)*! &%! &3('S3%;! %'! 3%&)>>5*2%! 2)*&! :4954&4*! 2%.! "7"! >(--()*.! 2%!

&)*.)>>5'%43.!20&-530.!*)*!3%*'5/-%.!.43!-%!&3('S3%!24!&)F'!*%'!&)435*'!*%!.)('!

&-5..0!&)>>%!3%*'5/-%!25*.!4*%!=%3.=%&'(6%!2%!-)*@!'%3>%7!B*!=%4'!=)3'%3!4*!

P4@%>%*'! (2%*'(:4%! =)43! -9%*.%>/-%! 2%.! 54'3%.! =5O.! >%>/3%.;! >Z>%! .9(-! %.'!

=)..(/-%! :4%! &%! *%! .)('! =5.! ')4P)43.! -%! &5.7! 85! &-5..(1(&5'()*! 2)('! 3%1-0'%3! -5!

.('45'()*! 2%! -9E'5'! >%>/3%! %*! :4%.'()*7! 89)=035'%43! =%4'! Z'3%! &5=5/-%! 2%!

=3)24(3%!-%.!2)**0%.!*0&%..5(3%.!<!-5!.0=535'()*!%*'3%!e5f!%'!e/f!20&3('%!&(V2%..4.!

%'! =)43! -%! @3)4=%! e5f!>%''3%! %*! =35'(:4%! -9065-45'()*! 24! *)>/3%! 2%! &%4R! :4(!

2%6(%*23)*'!3%*'5/-%.!%*!&(*:!5*.7!U5*.!4*!'%-!&5.;!(-!%'!=)..(/-%!2%!20&(2%3!:4%!

*)*! .%4-%>%*'! -%! @3)4=%! e/f! >5(.! 54..(! -9(*'0@35-('0! 24! @3)4=%! e5f! 2)('! Z'3%!

&)*.(2030%!&)>>%!*)*!3%*'5/-%7!W45*2!-9)=035'%43!*9%.'!=5.!&5=5/-%!2%!305-(.%3!

&%''%! 0'42%;! ')4.! -%.! &)*.)>>5'%43.! &-5..0.! &)>>%! *)*! 3%*'5/-%.! .%-)*! -%!

&3('S3%!24!&)F'!*%'!=%46%*'!Z'3%!&)*.(2030.!&)>>%!3%*'5/-%.7!i!&%!>)>%*'! -<;!

-9)=035'%43! *95! =5.! <! 30&-5>%3! 2%! &)>=%*.5'()*! 2%.! &)F'.! '5*'! :49(-! *9%.'! =5.!

&5=5/-%! 29(2%*'(1(%3! &%4R! 2%.! &)*.)>>5'%43.! :4(! *%! .)*'! 30%--%>%*'! =5.!

3%*'5/-%.7!
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! ""j!

E*1(*;!(-!154'!*)'%3!:4%!&%''%!5*5-O.%!2)('!Z'3%!15('%!565*'!2%!&)>>%*&%3!<!

&5-&4-%3! -%! &)F'! *%'! 2(3%&'! ')'5-! 2%.! &)*.)>>5'%43.! *)*! 3%*'5/-%.! .%-)*! -%.!

>0'?)2%.!%R=).0%.!=-4.!?54'7!!

A%! &5-&4-! *%! .%! 15('! 5-)3.! :4%! .43! -%.! &)*.)>>5'%43.! 20&-530.! *)*!

3%*'5/-%.!5=3S.! -%! '%.'!2%! -9%11%'!2%!&O&-%!2%!6(%7!d3)&02%3!25*.!4*!54'3%!)323%!

&)>=-(:4%35('! (*4'(-%>%*'! -5! =3)&0243%;! %'! %*! =53'(&4-(%3! 54@>%*'%35('! -%!

*)>/3%!29('035'()*.!*0&%..5(3%!<!-5!.4==3%..()*!2%.!2)4/-%.!&)>='%.7!

!

/7! A)*.0:4%*&%! 2%.! %11%'.! 2%! &O&-%! 2%! 6(%! .43! -%.! &5/(*%.! =4/-(:4%.!

=)'%*'(%--%>%*'!*)*!3%*'5/-%.7!

!

U5*.! -%! &5.! 2%.! &5/(*%.! =4/-(:4%.! )*! =%4'! *)'%3! :494*%! /)**%! =53'(%!

29%*'3%!%--%.!@0*S3%!2%.! 1-4R!2%!3%6%*4.!5**4%-.!:4(!653(%*'!&)*.(2035/-%>%*'!

294*%!5**0%!.43!-954'3%7!

!A%!:4(!(>=-(:4%!:494*%!&5/(*%!:4(!=30.%*'%!4*!201(&('!.%-)*!-%!&3('S3%!24!

&)F'!*%'! &)435*'!=%4'!%*@%*23%3!25*.! -%! 14'43!2%.! 3%6%*4.! (>=)3'5*'.! %'!2)('!

2)*&!Z'3%!&-5..0%.!&)>>%!3%*'5/-%!.%-)*!-%!&3('S3%!2%! -5!c[^7!A)>>%!25*.! -%!

&5.!2%.!&)*.)>>5'%43.!*)*!3%*'5/-%.;!-5!:4%.'()*!=3(>)32(5-%!%.'!2%!.56)(3!.9(-!

%.'!=)..(/-%!2%!.0=53%3!-%.!&5/(*%.!*)*!3%*'5/-%.!%*!2%4R!@3)4=%.7!A%--%.!e5f!:4(!

=%46%*'! 2%6%*(3! 3%*'5/-%.! 25*.! -%! 14'43! %'! &%--%.! e/f! :4(! *%! -%! 2%6(%*23)*'!

P5>5(.7!d)43!-%!@3)4=%!e5f;!(-!154'!%*.4('%!065-4%3!.(!)4(!)4!*)*!4*%!-53@%!=53'(%!

29%*'3%! %--%.!6)*'!2%6%*(3! 3%*'5/-%7! $(! &9%.'! -%! &5.;! 5-)3.! -9%*.%>/-%!24!@3)4=%!

.%35! &-5..0! &)>>%! 3%*'5/-%7! 8%! 35==)3'! %.'(>%! :4%! "\k! 2%.! &5/(*%.! *)*!

3%*'5/-%.!.%-)*! -%!&3('S3%!2%!20=53'!.%35(%*'!%*! 15('! 3%*'5/-%.!.%-)*! -9065-45'()*!

2%! -5! c[^7! A)>>%! =)43! -%.! &)*.)>>5'%43.! *)*! 3%*'5/-%.! )*! =%4'! %.'(>%3;!

56%&!2%.!30.%36%.;!:4%!&%''%!.('45'()*!3%1-S'%!&%--%!2%.!54'3%.!E'5'.!>%>/3%.7!

89)=035'%43!2)('!=)46)(3! %11%&'4%3! &%! &-5..%>%*';! %'! &)>>%!25*.! -%! &5.!

2%.! &)*.)>>5'%43.! *)*! 3%*'5/-%.;! )*! =%4'! 533(6%3! <! -5! &)*&-4.()*! :4%!

-9%*.%>/-%! 24! @3)4=%! e5f! =%4'! Z'3%! &)*.(2030! &)>>%! *)*! 3%*'5/-%7! D)4P)43.!

&)>>%!=)43!-%.!&)*.)>>5'%43.;!.(!-9)=035'%43!*9%.'!=5.!&5=5/-%!29%11%&'4%3!&%!

&-5..%>%*'! %*! 1)*&'()*! 24! &3('S3%! 2%! -5! c[^! 5-)3.! ')4'%.! -%.! &5/(*%.! *)*!

3%*'5/-%.! .%-)*! -%! &3('S3%!24!&)F'!*%'! &)435*'!2)(6%*'!Z'3%! &)*.(2030%.! &)>>%!
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! ""l!

3%*'5/-%.7!E'!-9)=035'%43!*95!=-4.!2%!35(.)*!2%!2%>5*2%3!4*%!&)>=%*.5'()*!2%.!

&)F'.!:49%--%.!%*@%*23%*'7!

!

&7!A)*.0:4%*&%!2%.! %11%'.!2%! &O&-%!2%!6(%! .43! -%.! b)*%.!=)'%*'(%--%>%*'!

*)*!3%*'5/-%.7!

!

85! .('45'()*! 2%.! b)*%.! =)'%*'(%--%>%*'! *)*! 3%*'5/-%.! 2(11S3%! 2%! &%--%.!

0'42(0%.! &(V2%..4.! %*! &%! .%*.! :4%! -9)*! 5! (&(! 5115(3%! <! 4*%! %*'('0! :4(! %.'! 5..%b!

@35*2%! =)43! :49(-! 65(--%! -5! =%(*%! 2%! 3%&?%3&?%3! :49%--%! %*'('0! (*2(6(24%--%!

2%6(%*235! 3%*'5/-%! 25*.! -%! 14'437! A)>>%! =)43! -%.! &5.! =30&02%*'.;! (-! 154'!

065-4%3!-%.!=%3.=%&'(6%.!2%!-5!b)*%!%*!:4%.'()*!=)43!-%.!&(*:!5**0%.!<!6%*(3!%*!

1)*&'()*!2%!-906)-4'()*!2%.!&)F'.!%'!2%.!3%6%*4.7!8%!35==)3'!%.'(>%!:4%!.43!-%.!

jM\! ###! -(@*%.! P4@0%.! *)*! 3%*'5/-%.! 54! _)O54>%Vg*(! .43! -5! /5.%! 2%.! &)F'.!

2(3%&'.!*%'.! &)435*'.;! "K#! ###!2%6(%**%*'! 3%*'5/-%.! 56%&! -%! &3('S3%!2%! -5!c[^7!

^05*>)(*.;! -9%11%'! .43! -%! >)*'5*'! ')'5-! 2%.! &)F'.! 3(.:4%! 29Z'3%! 15(/-%! 25*.! -5!

>%.43%!)m!-%.!b)*%.!5(*.(!n!3%')43*0%.!a!0'5(%*'!%*!15('!*)*!3%*'5/-%.!<!-5!>53@%7!!

^)4.!=)46)*.!52>%''3%!:4%! -9%11%'! .%35('! .(>(-5(3%!25*.! -%.!54'3%.!=5O.!

>%>/3%.! >Z>%! .(! -9(>=5&'! .43! -%.! &)F'.! =)4335('! Z'3%! =-4.! (>=)3'5*';! %*!

=53'(&4-(%3!=)43! -%.! b)*%.!*)46%--%>%*'! &)**%&'0%.! %'!:4(! .)*'!=3)>(.%.! <!4*!

206%-)==%>%*'!35=(2%7!!

890'42%!29[*5-O.O.!:4%!*)4.!56)*.!4'(-(.0!25*.!&%''%!=53'(%!&)*&%3*%! -%!

.%&'%43! 2%.! '0-0&)>>4*(&5'()*.7! ^05*>)(*.;! -%! &3('S3%! :4(! O! %.'! 5==-(:40;! -%!

&3('S3%!2%! -5!c[^!%.'! .411(.5>>%*'! @0*035-! =)43!=)46)(3! Z'3%! 5==-(&5/-%! 54R!

54'3%.! (*24.'3(%.!2%! 30.%54!&)>>%! -90-%&'3(&('0!)4! -%.! .%36(&%.!=).'54R7!85!20V

30@4-5'()*! =-4.! '532(6%! 2%! &%.! .%&'%43.! =)465*'! %R=-(:4%3! :4%! 2%! '%--%.!

%.'(>5'()*.!*95(%*'!=5.!%*&)3%!0'0!305-(.0%.!%'!4'(-(.0%.!=53!-%.!30@4-5'%43.7!

!

"7!895>0-()35'()*!2%!-5!n!30=4'5'()*!a!2%!-9)=035'%437!

!

o'3%!-9)=035'%43!%*!&?53@%!24!.%36(&%!4*(6%3.%-!%.'!%*!@0*035-!(*'03%..5*'!

25*.!-5!>%.43%!)4!-9)=035'%43!5''%*2!2%!-5!1)43*('43%!24!.%36(&%!4*(6%3.%-!4*%!

5>0-()35'()*!2%!.5!30=4'5'()*7!A%'!%11%'!*9%.'!=5.!>53@(*5-7!$5!'5(--%!65!20=%*23%!
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! ""\!

24!*)>/3%!2%! &)*.)>>5'%43.! :4(! 6)*'! &)*.(203%3! -%.! 1)*&'()*.!29)/-(@5'()*.!

2%! .%36(&%! 4*(6%3.%-! 56%&! =-4.! 29(>=)3'5*&%! :4%! -%.! )113%.! 565*'5@%4.%.! 2%.!

54'3%.!)=035'%43.7!I-!O!5!=-4.(%43.!5==3)&?%.!2%!&%''%!:4%.'()*7!!

B*!=%4'!&)*.(203%3!:4%!-5!1)43*('43%!2%.!)/-(@5'()*.!2%!.%36(&%!4*(6%3.%-!

2(.=%*.%! -9)=035'%43!294*%!=53'(%!2%.! %11)3'.!=4/-(&('5(3%.!:49(-! 5435('!24! 15(3%!

=)43!5''%(*23%!&%!*(6%54!2%!30=4'5'()*7!B*!&5-&4-%!5-)3.!-%!>)*'5*'!2%!&%'!%11%'!

%*!'%3>%!2%!20=%*.%.!2%!=4/-(&('0!%'!2%!>53p%'(*@!06('0%.7!8%!HIJ!=3)=).%!4*%!

5==3)&?%! 2(1103%*'%7! 895==3)&?%! =30&02%*'%! =%4'! Z'3%! 4'(-(.0%! %*! n!(*'03(>!a!

P4.:49<!&%!:4q4*%!>0'?)2%!=-4.!525='0%!=4(..%!Z'3%!4'(-(.0%7!!

d)43! &%! :4(! &)*&%3*%! -%! =)43&%*'5@%! 4'(-(.0! =)43! -5! =53'! 24! /42@%'! 2%!

=4/-(&('0! %'! 2%! >53p%'(*@;! (-! 154'! 5==-(:4%3! 4*! =)43&%*'5@%! :4(! '3524(.%! -5!

3%-5'()*! 2%! &%! /42@%'! 56%&! -%! &?(113%! 295115(3%! 2%! -9)=035'%437! $(! &%''%! =53'! %.'!

=-4.! 15(/-%! :4%! &%--%! 2%! -9)=035'%43;! 5-)3.! -%! =)43&%*'5@%! 29%.'(>5'()*! 24!

/0*01(&%! .%35! =-4.! 0-%60! %'! (*6%3.%>%*'7! 85! 35(.)*! %.'! :4%! 25*.! -%! &5.! )m!

-9)=035'%43!%*!:4%.'()*!.%35('!%*@5@0!25*.!-5!=4/-(&('0!<!4*!*(6%54!3%-5'(6%>%*'!

15(/-%;! -%! =)43&%*'5@%! 5==535r'! &)>>%! '3)=! /5.! =)43! 3%1-0'%3! &)33%&'%>%*'! -%!

/0*01(&%;!%'!30&(=3):4%>%*'7!d3(.!2(1103%>>%*';!(-!%.'!=-4.!525='0!29%R=3(>%3!-%!

/0*01(&%!&)>>%!4*!=)43&%*'5@%!2%.!6%*'%.7!!

!

$%-)*!^%4!&$'"4)!GKLLM;!=7!K#MN;!n!L'=0#&'9%#&/$'",,#0"/+'$+"1'#&4D%1?'01'$+&'

&M,&19%$>#&'80#'"9<&#$%5%1?'"19'="#N&$%1?'K0>49'6&'$0'=&"5>#&'9%#&/$4D'$0'K+"$'9&?#&&'

/>5$0=&#5'&M$&19'"'?#&"$&#' 40D"4$D'$0'$+&'@.A',#0<%9&#J'"19'K+"$'/0==&#/%"4'6&1&8%$'

$+&'4"$$&#'9&#%<&5'8#0='$+%5'?#&"$&#' 40D"4$D'a7!A%''%!>%.43%!=%4'!.%!15(3%!%*!=-5s5*'!

4*!=5*%-!2%!&)*.)>>5'%43.!15&%!<!=-4.(%43.!)113%.!2)*'!&%--%!2%!-9)=035'%43!2%!

.%36(&%!4*(6%3.%-!&-5(3%>%*'!(2%*'(1(0%!%'!%*!)/.%365*'!-%.!&?)(R!%11%&'40.7!$(!&%.!

'%.'.! .)*'! %11%&'40.! 56%&! ')4'%.! -%.! =30&54'()*.! (*2(.=%*.5/-%.! (-.! =%46%*'!

2)**%3! 2%.! 30.4-'5'.! 1(5/-%.7! 8%! 30@4-5'%43! 5435('! (*'03Z'! <! =35'(:4%3! 2%! '%--%.!

0'42%.7!B*!=%4'!5''%*23%!294*!'%-!30.4-'5'!:4%!-9)=035'%43!54!-(%4!2%!.4==)3'%3!

4*! &)F'! 305-(.%! %*! 15('! 4*! =3)1('! 24! 15('! 2%! -5! 1)43*('43%! 24! .%36(&%! 4*(6%3.%-7!

U9)m! -9(*'03Z'! 2%! 305-(.%3! &%.! 0'42%.! 565*'! 29%.'(>%3! -%! &)F'! *%'! 24! .%36(&%!

4*(6%3.%-7!

!
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! ""+!

!

!

!

!

j7!894/(:4('07!

!

894/(:4('0! =3)&43%! 4*! 565*'5@%! &)>>%3&(5-! <! -9)=035'%43! :4(! )113%! .%.!

.%36(&%.! .43! ')4'! -%! '%33(')(3%! =4(.:4%! ')4.! -%.! &)*.)>>5'%43.! .56%*'! :49(-.!

=%46%*'!4'(-(.%3!.%.!.%36(&%.!)m!:49(-.!.%!.('4%*'!.43!-%!'%33(')(3%7!$%-)*!^%4!&$'"4)!

GKLLM;! =7! K#`N! O;+&' 0,&#"$0#' $0' K+%/+' $+%5' /+"#"/$&#%5"$%01' ?&1&#"44D' ",,4%&5' %5' $+&'

%1/>=6&1$'0,&#"$0#)'P1',"#$%/>4"#J'>6%I>%$D'%5'08'<"4>&'%8'/015>==&#5'=0<&'$0'"1'"#&"'

K+&#&'$+&D'"#&'/0=,&$01?'5>,,4%&#5t7!!

g*%! =53'(%! 2%.! >0*5@%.! *%! .%35! =5.! 54! &)435*'! 2%! -9%R(.'%*&%! 29)113%.!

&)*&433%*'%.!%'!65!&?)(.(3! -9)=035'%43!?(.')3(:4%!5-)3.!:49(-.!5435(%*'!&?)(.(!4*!

&)*&433%*'!.9(-.!565(%*'!.4!:49(-!2%..%365('!-5!b)*%7!US.!:4%!&%.!&)*.)>>5'%43.!

5==3%**%*'! :49(-! %R(.'%! 2954'3%.! )113%.;! (-.! 543)*'! '%*25*&%! <! .%! .0=53%3! 2%!

-9)=035'%43!?(.')3(:4%7!8%!/0*01(&%!2%!-94/(:4('0!%.'!2)*&!-5!65-%43!5&'45-(.0%!2%.!

=3)1('.! :49(-! )/'(%*'! 2%! &%.! &)*.)>>5'%43.! .43! -5! =03()2%! 565*'! :49(-.! *%!

&?)(.(..%*'! 4*! 54'3%! )=035'%437! 894/(:4('0! =%4'! &)*103%3! 4*! /0*01(&%!

&)*1)3'5/-%7!85!:4%.'()*!(>=)3'5*'%!%.'!2%!.56)(3!25*.!:4%--%!>%.43%!-%.!@5(*.!

2%!-94/(:4('0!.)*'!.%*.(/-%.!54!15('!:4%!-9)=035'%43!?(.')3(:4%!.)('!-%!1)43*(..%43!

24!.%36(&%!4*(6%3.%-7!A9%.'V<V2(3%!25*.!:4%--%!>%.43%!&%.!@5(*.!.%35(%*'!511%&'0.!

.(!-9)=035'%43!?(.')3(:4%!&%..5('!2%!2%..%36(3!-%.!b)*%.!*)*!3%*'5/-%.7!!

!

l7!895&&S.!<!4*%!/5.%!2%!2)**0%.!&)>=-S'%7!

!

89)=035'%43!%*!&?53@%!24!.%36(&%!4*(6%3.%-!5!-5!=)..(/(-('0!2%!n!')4&?%3!a!

')4.!-%.!&)*.)>>5'%43.7!I-!2(.=).%!2)*&!294*%!(*1)3>5'()*!&)>=-S'%!.43!-%43.!

&)>=)3'%>%*'.! 2%! &)*.)>>5'()*7! A%''%! (*1)3>5'()*! &)*.'('4%! 4*! 565*'5@%!

=)43!-4(!25*.!-5!>%.43%!)m!(-!0&)*)>(.%!2%.!135(.!290'42%.!2%!>53&?07!E*!%11%';!

(-! *95! =5.! /%.)(*! 29%*@5@%3! 2%! '%-.! 135(.! 565*'! -%! -5*&%>%*'! 294*! *)46%54!



!"#$%&'()'*+",%$#&'-)'''''''''''''''''''''''''''''''''''''''''''''''''''''''.&/$%01'2'3'4&5'67178%/&5'%19%#&/$5)'

! ""M!

=3)24('!)4!294*!=3)@35>>%!29(*6%.'(..%>%*'7!A9%.'!&%''%!n!0&)*)>(%!a!:4(!2)('!

Z'3%!=3(.%!%*!&)>='%!&)>>%!/0*01(&%!%*@%*230!=53!-%!.'5'4'!2%!1)43*(..%43!2%.!

)/-(@5'()*.!2%!.%36(&%!4*(6%3.%-7!I-!154'!5-)3.!%*!065-4%3!-5!65-%43!>)*0'5(3%!%'!-5!

2024(3%!2%.!&)F'.!*%'.!2%.!)/-(@5'()*.!2%!.%36(&%!4*(6%3.%-7!

!8%! =3)/-S>%! %.'! (&(;! &)>>%! =)43! -%.! /0*01(&%.! 2%! -94/(:4('0! :494*%!

/)**%! =53'(%! 2%! &%'! 565*'5@%! %.'! =-4'Q'! -%! 15('! 2%! -5! =).('()*! 29)=035'%43!

2)>(*5*'!:4%!&%-4(!2%!-5!=).('()*!29)=035'%43!2%!.%36(&%!4*(6%3.%-7!

!

\7!8%.!/0*01(&%.!2%!-5!=4/-(&('0!.43!-%.!&5/(*%.!=4/-(:4%.7!

!

I-!.95@('!2%!-5!65-%43!2%!-5!=4/-(&('0!&30%!=53!-%!-)@)!2%.!)=035'%43.!:4(!%.'!

5==).0! .43! -%.! &5/(*%.7! I-! 20=%*2! 2%! -5! -)&5-(.5'()*! 2%.! &5/(*%.! %'! =%4'! Z'3%!

(>=)3'5*'7!8%!/0*01(&%!-%!=-4.!(>=)3'5*'!%.'!@0*030!=53!-%.!&5/(*%.!.('40%.!25*.!

-%.!&%*'3%V6(--%7!

!

B3;! -)@(:4%>%*';! &%.! &5/(*%.! .)*'! 3%*'5/-%.7! 8%! /0*01(&%! *9%.'! 2)*&!=5.!

3%-(0! <! -5! 1)43*('43%!24! .%36(&%!4*(6%3.%-! %'! *%!=%4'!2)*&!=5.! %*! Z'3%!4*! %11%'!

(*2(3%&'7! $%4-! -%! /0*01(&%! %*@%*230! =53! -%.! &5/(*%.! *)*! 3%*'5/-%.! =%4'! Z'3%!

&)*.(2030! &)>>%! /0*01(&%! (*2(3%&'! 2%! -5! 1)43*('43%! 24! .%36(&%! 4*(6%3.%-7! A%!

/0*01(&%!*%!=535r'!=5.!=)46)(3!.95==-(:4%3!54R!)=035'%43.!0-%&'3(:4%.!%*!&?53@%!

2%.! )/-(@5'()*.! 2%! .%36(&%! 4*(6%3.%-7! d53! &)*'3%! -%! .%36(&%! 4*(6%3.%-! =).'5-!

&)>=3%*2!-9)/-(@5'()*!2%!>(.%!<!2(.=).('()*!294*!&%3'5(*!*)>/3%!2%!/)r'%.!54R!

-%''3%.!=%3>%''5*'!-5!&)--%&'%!24!&)433(%37!B*!=%4'!2)*&!%.'(>%3!:4%!-9565*'5@%!

:4%!-9)*!6(%*'!290'42(%3!%.'!.4.&%='(/-%!29%R(.'%3!25*.!-%!.%&'%43!=).'5-7!!

89%*.%>/-%!2%!&%.!%11%'.!%.'!30&5=('4-0!25*.!-%!'5/-%54!%*!5**%R%!ucI!e=7!

uuIIIf!:4(!&)>=)3'%!%*!)4'3%!&%3'5(*.!2%.!6%&'%43.!2%.!%11%'.!%*!:4%.'()*7!

!

85!65-%43!')'5-%!2%.!/0*01(&%.!(*2(3%&'.!=%4'!2)*&!Z'3%!%.'(>0%!%'!3024(3%!

-%! &)F'! *%'! 2(3%&'! 2%.! )/-(@5'()*.! 2%! .%36(&%! 4*(6%3.%-7! A%''%! 65-%43! =%4'! Z'3%!

.411(.5>>%*'!(>=)3'5*'%!=)43!3024(3%!-%!&)F'!*%'!2%!15s)*!.4/.'5*'(%--%;!6)(3%!

=)43!-95**4-%37!i!'('3%!29%R%>=-%;!%'!&)>>%!*)4.!-%!6%33)*.!=-4.!%*!20'5(-!=53!

-5!.4('%;!-9BCDE8!5!&5-&4-0!:4%!-5!65-%43!')'5-%!2%.!/0*01(&%.!(*2(3%&'.!:4%!'(35('!
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! ""`!

h3('(.?! D%-%&)>! 2%! .)*! .'5'4'! 2%! 1)43*(..%43! 24! .%36(&%! 4*(6%3.%-! 0'5('!

.4=03(%43%!54!&)F'! ')'5-! %*@%*230!=53! -%.!)/-(@5'()*.!2%! .%36(&%!4*(6%3.%-7!B*!

>%.43%!2)*&!-9(>=)3'5*&%!2%!&%''%!065-45'()*!%*!'%3>%!2%!30@4-5'()*7!

!

d)43! 54'5*'! ')4.! -%.! /0*01(&%.! :4%! -9)*! 6(%*'! 290'42(%3! *%! =3)6(%**%*'!

=5.! %R&-4.(6%>%*'! 24! .'5'4'! 2%! 1)43*(..%43! 24! .%36(&%! 4*(6%3.%-7! A%3'5(*.!

=%46%*'! .95==30?%*2%3! &)>>%! /0*01(&%.! (..4.! <! -5! 1)(.! 2%! &%! .'5'4'! %'! 2%! -5!

=).('()*!29)=035'%43!2)>(*5*'!2)*'! P)4('! -9)=035'%43!2%! .%36(&%!4*(6%3.%-7!B3;!

25*.!&%!&5.;!-5!65-%43!>)*0'5(3%!2%!&%!/0*01(&%!*95!=5.!<!Z'3%!2024('%!24!&)F'!*%'!

%*@%*230! =53! -%.! )/-(@5'()*.! 2%! .%36(&%! 4*(6%3.%-7! E*! %11%'! &%.! /0*01(&%.! *%!

2(.=535r'35(%*'!=5.!.(!-9)=035'%43!3%*)*s5('!<!1)43*(3!-%!.%36(&%!4*(6%3.%-7!

!

h7! A)>>%*'! 2(.'(*@4%3! -%.! /0*01(&%.! (..4.! 24! .'5'4'!

29)=035'%43! 24! .%36(&%! 4*(6%3.%-! 2%! &%4R! (..4.! 2%! -5!

=).('()*!29)=035'%43!2)>(*5*'!X!

!

d)43! &?5&4*! 2%.! %11%'.! :4%! -9)*! 6(%*'! 290'42(%3;! (-! %.'! =)..(/-%! 2%! 2(3%!

:494*!)=035'%43!:4(!*%!.%35('!=5.!)=035'%43!2%!.%36(&%!4*(6%3.%-!>5(.!:4(!.%35('!

%*! =).('()*! 2)>(*5*'%! .43! -%! >53&?0! %*! /0*01(&(%35('! 54..(7! ^05*>)(*.;! -%.!

%11%'.! -(0.! <! -94/(:4('0! %'! <! -95&&S.! <! 4*%! (*1)3>5'()*! &)>=-S'%! .%>/-%*'! %4R!

=)46)(3!Z'3%!20&)**%&'0.!2%!-5!:45-('0!29)=035'%43!2%!.%36(&%!4*(6%3.%-7!A%!:4(!

*9%.'!=5.!-%!&5.!2%.!'3)(.!54'3%.7!^)4.!5--)*.!2)*&!*)4.!O!(*'03%..%3!%*!=3()3('07!

!

K7!894/(:4('07!

!

n!@6%I>%$D'="D'/018&#'"'5>65$"1$%"4'6&1&8%$)';+&'#&4&<"1$'I>&5$%01'%1'$+&',#&5&1$'

/01$&M$' %5' K&$+&#' $+&' ?"%15' 8#0=' >6%I>%$D' K0>49' 6&' 5%?1%8%/"1$4D' "88&/$&9' %8' $+&'

%1/>=6&1$' 0,&#"$0#' 10' 401?&#' =&$' @.A5' "19' K%$+9#&K' 5&#<%/&' 8#0=' >1&/010=%/'

"#&"5t;!G^%4!&$'"4);!KLLM;!=7!K#`N7!

!

!
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! ""L!

A9%.'V<V2(3%!25*.!:4%--%!>%.43%!&%.!@5(*.!.%35(%*'!511%&'0.!.(! -9)=035'%43!

?(.')3(:4%! &%..5('! 2%! 2%..%36(3! -%.! b)*%.! *)*! 3%*'5/-%.7! U5*.! &%! &5.;! (-! 154'!

&)*.(203%3!=-4.(%43.!.('45'()*.7!

V!d)43!-%.!&)*.)>>5'%43.!:4(!6)*'!294*%!b)*%!3%*'5/-%!<!4*%!54'3%!b)*%!

3%*'5/-%! 3(%*! *%! &?5*@%! 25*.! -%43! =%3&%='()*! 2%! -94/(:4('0! 2%! -9)=035'%43!

?(.')3(:4%! .(! &%-4(V&(! &%..%! 2%! 2%..%36(3! -%.! b)*%.! *)*! 3%*'5/-%.;! =4(.:49(-!

&)*'(*4%!<!2%..%36(3!-%.!b)*%.!25*.!-%.:4%--%.!-%.!&)*.)>>5'%43.!.%!20=-5&%*'7!

V! d)43! -%.! &)*.)>>5'%43.! :4(! 6)*'! 6%3.! -%.! b)*%.! *)*! 3%*'5/-%.! :4%!

-9)=035'%43!5!20&(20!2%!*%!=-4.!2%..%36(3;! (-.!*%!=%46%*'! 15(3%!54&4*!&?)(R!%*!

156%43!2%!-9)=035'%43;!-5!=%3&%='()*!2%!-94/(:4('0!*%!&?5*@%!=5.7!

V!d)43!&%4R!:4(!6)*'!294*%!b)*%!*)*!3%*'5/-%!6%3.!4*%!b)*%!3%*'5/-%;! (-!

=%4'!O!56)(3!4*!%11%'!.43!-%43!&?)(R!:4(!%.'!2F!<!4*!&?5*@%>%*'!25*.!-94/(:4('0!

2%! -9)=035'%43!?(.')3(:4%!.(! -%.!b)*%.!:4%!-%.!&)*.)>>5'%43.!)*'!:4(''0%.!.)*'!

>5(*'%*5*'! 2%..%36(%.! =53! 2954'3%.! )=035'%43.7! A%.! &)*.)>>5'%43.! )*'! 2%.!

&?5*&%.! 29Z'3%! 54! &)435*'! 2%.! 5-'%3*5'(6%.! :4(! %R(.'%! 25*.! -%.! b)*%.! )m! (-.!

533(6%*'7!

!

8%!2%3*(%3! &5.! %.'! -%! .%4-!25*.! -%:4%-! 4*! &?5*@%>%*'!25*.! -%! .'5'4'!2%!

-9)=035'%43!?(.')3(:4%!511%&'%! .)*!4/(:4('0!56%&!2%.! &)*.0:4%*&%.7!^05*>)(*.!

&%-5! 5! ! 2%.! &?5*&%.! 2%! *%! &)*&%3*%3! :4%! '3S.! =%4! 2%! &)*.)>>5'%43.7!

89)=035'%43!?(.')3(:4%!3%.'%!%*!.('45'()*!2%!:45.(V4/(:4('0!%'!-9565*'5@%!2)*'!(-!

P)4('! %*! '%3>%!2%!=%3&%='()*!2%.! &)*.)>>5'%43.!2%! .)*!4/(:4('0! 6(.V<V6(.!2%!

&%.! &)*&433%*'.! *9%.'! :4%! =%4! 511%&'07! 8%.! /0*01(&%.! 2%! -94/(:4('0! .)*'!

=3(*&(=5-%>%*'!24.!<!4*%!=).('()*!/(%*!0'5/-(%!29)=035'%43!*5'()*5-!2)>(*5*'7!

A%.!@5(*.!&)*'(*4%*'!29%R(.'%3!>Z>%!.(!-9)=035'%43!*9%.'!=-4.!-%!1)43*(..%43!24!

.%36(&%!4*(6%3.%-7!8%!&5-&4-!24!@5(*!%*!*)>/3%!2%!-(@*%.!=%3>(.!=53!-94/(:4('0!

*9%.'! :4%! >53@(*5-%>%*'! 511%&'07! ^)4.! =)46)*.! 2)*&! %*! &)*&-43%! :4%! -%.!

/0*01(&%.!'(30.!2%!-94/(:4('0!*%!1)*'!=5.!=53'(%!2%.!/0*01(&%.!(*2(3%&'.!24!.'5'4'!

2%!1)43*(..%43!24!.%36(&%!4*(6%3.%-7!E'!*%!2)(6%*'!2)*&!=5.!Z'3%!2024('.!24!&)F'!

*%'!2%!1)43*('43%!2%.!)/-(@5'()*.!2%!.%36(&%!4*(6%3.%-7!

!

!
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! "j#!

!

!

!

"7!89[&&S.!<!4*%!/5.%!2%!2)**0%.!&)>=-S'%7!

!

v3w&%! <! .5!=).('()*!2%!>53&?0!2)>(*5*'%;! -9)=035'%43!?(.')3(:4%!5!4*%!

>%(--%43%! &)**5(..5*&%! 2%.! >)25-('0.! 294'(-(.5'()*! 24! '0-0=?)*%! =53! -%.!

&)*.)>>5'%43.7!A9%.'!4*!565*'5@%!.(@*(1(&5'(1!-)3.:49(-!154'!-5*&%3!2%!*)46%54R!

=3)24('.!)4!065-4%3!4*%!=3)=).('()*!29(*6%.'(..%>%*'7!A)>>%!=)43!-94/(:4('0!

&%'! %11%'! %.'!=3(*&(=5-%>%*'!2F!<! &%!:4%! -9)=035'%43! <!4*%!=).('()*!2%!>53&?0!

2)>(*5*'%7!!

8%! 15('! :4%! -9)=035'%43! .)('! 54..(! &%-4(! :4(! 1)43*(! -%! .%36(&%! 4*(6%3.%-!

*95P)4'%!:4%!=%47!$9(-!20&(2%!2%!*%!=-4.!1)43*(3!-%!.%36(&%!4*(6%3.%-;!(-!65!=%323%!

2%.!(*1)3>5'()*.;!>5(.!(-.!*%!-%.!065-4%*'!=5.!<!/%54&)4=!=4(.:49(-!&?)(.('!2%!*%!

=-4.!.%36(3!&%.!b)*%.7!895&&S.!<!4*%!&)**5(..5*&%!=-4.!@35*2%!*9%.'!2)*&!=5.!4*!

/0*01(&%!(*2(3%&'!2%!-5!1)43*('43%!24!.%36(&%!4*(6%3.%-7!

!

d)43! -%.!54'3%.!%11%'.;! %'!%*!=53'(&4-(%3! -%.!%11%'.!2%!&O&-%!2%!6(%;! -90'42%!

29[*5-O.O.!=3)=).%!2%!&)*.(203%3!:4%!xP8'Q;' %5',#&,"#&9' $0' /01$%1>&' "'>1%<&#5"4'

5&#<%/&'"/$%<%$D'80#'"'/0=,&15"$%01',"D=&1$'K+%/+'%5'4&55'$+"1'$+&'8%1"1/%"4'/05$'08'$+&'

>1%<&#5"4'5&#<%/&'"/$%<%$D'$+&1'$+&'9%88&#&1/&'6&$K&&1',"D5=&1$'=>5$'6&'$+&'6&1&8%$'Q;'

#&/&%<&5'8#0='%$5'>1%<&#5"4'5&#<%/&'"/$%<%$%&5t;!G[*5-O.O.;!KLL\;!=7!K\N7!

!A%!=3%>(%3!=535@35=?%!*)4.!5435!=%3>(.!2%!15(3%!5==535r'3%!4*!&%3'5(*!

*)>/3%! 2%! /0*01(&%.! (*2(3%&'.! ;! (*?03%*'! 54! .'5'4'! 29)=035'%43! 2%! .%36(&%!

4*(6%3.%-;!:4(!6(%**%*'!>(*)3%3!-%!&)F'!%*@%*230!=53!-%.!)/-(@5'()*.!2%!.%36(&%!

4*(6%3.%-7! 8%.! 0'42%.! 20P<! 305-(.0%.! 25*.! -%! 2)>5(*%! 2%.! '0-0&)>>4*(&5'()*.;!

2)*'!*)4.!*)4.!.)>>%.!.%36(.;!)*'!0@5-%>%*'!15('!5==535r'3%!:4%!&%3'5(*.!2%!&%.!

/0*01(&%.!0'5(%*'!%*!15('!5..(>(-5/-%.!<!&%4R!=3)24('.!=53!-5!=).('()*!29)=035'%43!

2)>(*5*'! .43! -%! >53&?07! 25*.! &%! &5.;! -%43! 65-%43! >)*0'5(3%;! .(! )*! 533(6%! <!

-9%.'(>%3;! *%! 2)('! =5.! Z'3%! 2024('! 24! &)F'! *%'! 2%.! )/-(@5'()*.! 2%! .%36(&%!

4*(6%3.%-7! _%.'%! :4%! -9065-45'()*! 2%! &%''%! 65-%43! >)*0'5(3%! *9%.'! =5.! .(>=-%7!

U94*%!=53'!=53&%!:4%!&%.!/0*01(&%.!*%!.)*'!=5.!2%.!3%&%''%.!%*! '5*'!:4%! '%-.!%'!
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! "jK!

2)*&!:4%! -%.!)=035'%43.!*9%*!&)**5(..%*'!=5.! -%!>)*'5*'7!U9)m! -5!*0&%..('0!2%!

&)*.'34(3%!4*%!>0'?)2)-)@(%!29065-45'()*7!!

U954'3%!=53';!=53&%!:4%!-%.!)=035'%43.!543)*'!'%*25*&%;!"',#%0#%;!<!*(%3!)4!

<!>(*(>(.%3!-9%R(.'%*&%!%'!-5!=)3'0%!1(*5*&(S3%!2%!&%.!/0*01(&%.7!8%.!54')3('0.!2%!

30@4-5'()*!2%63)*'!2)*&!=3)24(3%!2%.!%.'(>5'()*.!20=%*25*'!-%!>)(*.!=)..(/-%!

2%.! 2)**0%.! 1)43*(%.! =53! -%.! )=035'%43.7! U5*.! -%! =535@35=?%! .4(65*'! *)4.!

5--)*.!%R=).%3!:4%-:4%.V4*%.!2%!&%.!%.'(>5'()*.7!

!

!

T"!E.'(>5'()*.!2%.! /0*01(&%.! (*2(3%&'.!24! .'5'4'!

2%!1)43*(..%43!24!.%36(&%!4*(6%3.%-7!

!

89065-45'()*! 2%! &%.! /0*01(&%.! *9%.'! =)43! -9(*.'5*'! 305-(.0%! :4%! 25*.! -%!

.%&'%43!2%.! '0-0&)>>4*(&5'()*.7! d)43! -90-%&'3(&('0! %'! -%.! .%36(&%.!=).'54R;!=-4.!

'532(6%>%*'! ')4&?0.! =53! -%! =?0*)>S*%! 2%! 2030@4-5'()*;! -%.! 30@4-5'%43.!

301-0&?(..%*'! %*&)3%! <! -9%R(.'%*&%! 2%! '%-.! /0*01(&%.! %'! '%*'%*'! 2%! -%.! (2%*'(1(%3!

=)43!=)46)(3!-%.!:45*'(1(%37!d)43!&%-5;! (-.!4'(-(.%*'!-%.!/0*01(&%.!(2%*'(1(0.!25*.!

-%! .%&'%43! 2%.! '0-0&)>>4*(&5'()*.7! d)43! 54'5*';! 54&4*! 30@4-5'%43! 2%! &%.!

.%&'%43.! *95! %*&)3%! 1)43*(! 29%.'(>5'()*.! 2%! &%.! 06%*'4%-.! /0*01(&%.7! ^)4.! %*!

=30.%*'%3)*.!2)*&! (&(!:4%! -%.!065-45'()*.!2%! -9B1'%-;!%'!&%--%.!2%! -9[_D!25*.! -%!

/4'!2%!>)*'3%3!-%43!(>=)3'5*&%;!%'! -9(>=5&'!:4%!&%.!%.'(>5'()*.!=%46%*'!56)(3!

.43!-%!>)*'5*'!24!&)F'!*%'!2%.!)/-(@5'()*.!2%!.%36(&%!4*(6%3.%-7!

E*! =-4.! 2%! -5! &?53@%! 1(*5*&(S3%! 2(3%&'%! 2%.! )/-(@5'()*.! 2%! .%36(&%!

4*(6%3.%-;! -9B1'%-! 5! %.'(>0! -5! 65-%43! >)*0'5(3%! 2%.! /0*01(&%.! :4%! '(3%! h3('(.?!

D%-%&)>! 2%! .)*! .'5'4'! 2%! 1)43*(..%43! 24! .%36(&%! 4*(6%3.%-7! A%''%! %.'(>5'()*!

&)*&%3*%! -%.! %11%'.! 2%! &O&-%! 2%! 6(%;! &%4R! 2%! -94/(:4('0! %'! &%4R! .43! -9(>5@%! 2%!

>53:4%!2%!-9)=035'%437!E--%.!)*'!653(0!%*'3%!-%.!2%4R!25'%.!29065-45'()*7!

!!

!

!

!
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! "j"!

!

!

[7!y65-45'()*.!2%!-9[_D7!

[=3S.! :4%! -5! C35*&%! 5('! 0'0! &)*25>*0%! =53! -5! A)43! 2%! z4.'(&%! 2%.!

A)>>4*54'0.! E43)=0%**%.K! =53&%! :4%! -%! &5-&4-! 24! &)F'! 2%.! )/-(@5'()*.! 2%!

.%36(&%!4*(6%3.%-!(>=).0%.!<!C35*&%!D0-0&)>!*%!3%.=%&'5('!=5.!-%.!=3%.&3(='()*.!

2%! -5!2(3%&'(6%! n!D0-0=?)*(%! 6)&5-%!a"! 2%! -5!A)>>(..()*!E43)=0%**%;! -9[_D!5!

>(.! %*! =-5&%! 4*%! >0'?)2)-)@(%! 2%! =3(.%! %*! &)>='%! 2%.! /0*01(&%.! 24! .'5'4'!

29)=035'%43! 2%! .%36(&%! 4*(6%3.%-7! 89[_D! =3%*2! %*! &)>='%! :45'3%! /0*01(&%.!

=)'%*'(%-.!,!-9(>5@%!2%!>53:4%;!-94/(:4('0;!-%.!%11%'.!-(0.!54!&O&-%!2%!6(%!%'!-95&&S.!

<!4*%!/5.%!2%!2)**0%.!&)>=-S'%7!!

!

K7!89(>5@%!2%!>53:4%7!

!

89[_D! 5! &)>>%*&0! <! .9(*'03%..%3! <! &%'! %11%'! %*! KLLL7! i! =53'(3! 294*%!

>0'?)2)-)@(%!.'5'(.'(:4%!e%*:4Z'%!54=3S.!2%!Kl##!5/)**0.f;! -9[_D!)/'%*5('!4*!

&?(1135@%!2%!\\#!>(--()*.!2%! 135*&.!=)43! -95**0%!"###7!d)43! -95**0%!"##K;!&%''%!

>Z>%! >0'?)2)-)@(%! 5==-(:40%! 54! &?(113%! 295115(3%! 2%! CD! .43! -%! .%&'%43!

30.(2%*'(%-! 65-)3(.%! <! Ll7\! >(--()*.! 2! {%43).! -9565*'5@%! %*! '%3>%! 29(>5@%! 2%!

>53:4%!:4%!3%'(3%!CD!2%!.)*!.'5'4'!29)=035'%43!2%!.%36(&%!4*(6%3.%-7!

A%.! %.'(>5'()*.! .)*'! &)>=5'(/-%.! 56%&! &%--%.! 2%.! 54'3%.! 30@4-5'%43.!

%43)=0%*.!:4(!)*'!%4!<!-9%.'(>%37![(*.(!%*!I'5-(%!-9[vAB|!5!065-40!-9565*'5@%!

-(0! <! -5! 3%&)**5(..5*&%!2%! -5!>53:4%! <! "`7l!>(--()*.!29%43).! %*! KLLL! %'! <! "#7\!

>(--()*.!29%43).!%*!"###7![4!_)O54>%Vg*(!-9B1'%-!2)**%!4*%!%.'(>5'()*!2%!`#!

>(--()*.!29%43).!=)43!-95**0%!KLLL7!

!

"7!894/(:4('07!

!

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
K![33Z'!AVKl+}##!2%!-5!AzAE!24!+!20&%>/3%!"##K7!
"!U(3%&'(6%!LM}jj}AE!2%!-5!A)>>(..()*!E43)=0%**%7!
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! "jj!

89[3'! (*2(:4%! :4%! &%'! 565*'5@%! %.'! =3(.! %*! &)>='%! 25*.! -%! >)2S-%! 2%!

&5-&4-! 24! &)F'! 2%! -5! =030:45'()*! @0)@35=?(:4%;! 6(5! -5! >)20-(.5'()*! %*! &)F'.!

06('5/-%.7! $%-)*! -954')3('0! 2%! 30@4-5'()*;! (-! *9O! 5! 2)*&! =5.! -(%4! 2%! =3%*23%! %*!

&)>='%!<!*)46%54!&%'!565*'5@%7!

j7!E11%'.!2%!&O&-%!2%!6(%7!

!

$%-)*! -9[_D! G"##";! =7`N;! n!@1' 0,7#"$&>#' "?%55"1$' 9"15' 4&5' /019%$%015' 9&'

="#/+7' ,&>$' 17"1=0%15' 50>+"%$&#' #"//0#9&#' >1&' R01&' 0>' >1' ,>64%,+01&' ">S0>#9B+>%'

101'#&1$"64&J'&1',#7<%5%01'9&'4B7<04>$%01'8>$>#&'9&'501'/0T$'&$'9&'5&5'#&/&$$&5!a7!!

d)43! &%! :4(! &)*&%3*%! -%.! =4/-(=?)*%.;! -%43! 3%&%''%.! &)**5(..%*'! 4*%!

/5(..%! &)*'(*4%! 2%=4(.! KLL`;! %'! &%''%! /5(..%! *9%*! %.'! :49<! .%.! 20/4'!

e=3(*&(=5-%>%*'! 24! 15('! 24! 206%-)==%>%*'! 2%! -5! '0-0=?)*(%! >)/(-%f7! 89[_D!

%.'(>%!2)*&!:4%!-9565*'5@%!-(0!<!-906)-4'()*!25*.!-%!'%>=.!2%!-5!n!65-%43!a!2%.!

=4/-(=?)*%.! *)*V3%*'5/-%.! %.'! *4-7! E*! %11%';! &%4R! :4(! *%! .)*'! =5.! 3%*'5/-%.!

54P)4329?4(;!)*'!')4'%.!-%.!&?5*&%.!2%!-9Z'3%!%*&)3%!>)(*.!<!'%3>%7!

d)43!&%!:4(!%.'!2%.!b)*%.!*)*! 3%*'5/-%.;! &%'! %11%'! %.'!=3(.! %*!&)>='%!%*!

=3)P%'5*'! -%.! &)F'.!%'! -%.! 3%&%''%.! ')'54R!.43!4*%!?)3(b)*!290'42%!2%!\!5*.!,!*%!

.)*'!&)*.(2030%.!&)>>%!*)*!3%*'5/-%.!:4%!-%.!b)*%.!:4(!-%!.)*'!.43!-5!=03()2%!

290'42%7!89565*'5@%!-(0!54!&O&-%!2%!6(%!%.'!2)*&!0@5-!54!&)F'!*%'!2%.!b)*%.!:4(!

*%! .)*'!=5.! 3%*'5/-%.! .43! -95**0%!29%.'(>5'()*!>5(.!:4(! -%! .)*'! .43! -5!=03()2%!

290'42%7!$)4.!-%.!?O=)'?S.%.!2906)-4'()*!2%!&)F'.!%'!2%!3%&%''%.!2%!CD!=3(.%.!%*!

&)>='%!=53!-9[_D;!-5!&-5..%!2%!2%*.('0!&)>=3(.%!%*'3%!"L!%'!l#!?5/('5*'!54!>"!;!

*)*!3%*'5/-%!.43!-95**0%!"##;!2%6(%*'!3%*'5/-%!.43!-9%*.%>/-%!2%!-5!=03()2%!"##V

"##l7! 89[_D! &)*.(2S3%! 2)*&! :49(-! *9O! 5! =5.! -(%4! 2%! =3%*23%! %*! &)>='%! &%''%!

&-5..%!25*.! -9065-45'()*!24!&)F'!*%'!24!.%36(&%!4*(6%3.%-!"###7!E'!2)*&!:4%! -%!

&)F'!*%'!2%!&%''%!&-5..%!3%=30.%*'%!-9%11%'!-(0!54!&O&-%!2%!6(%!=)43!-95**0%!"###!%'!

2)('!Z'3%!2024('!24!&)F'!2%.!b)*%.!*)*!3%*'5/-%.!=)43!-95**0%!"###7!

!

l7![&&S.!<!4*%!/5.%!2%!2)**0%.!&)>=-S'%7!

!
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! "jl!

89[3'! (*2(:4%! :49%--%! *9%.'! =5.! %*! >%.43%! 54P)4329?4(! 29%.'(>%3!

-9565*'5@%! 2)*'! /0*01(&(%! CD! 24! 15('! :49(-! =)..S2%! 2%.! 2)**0%.! 3%-5'(6%.! <!

-94'(-(.5'()*!24!'0-0=?)*%!25*.!-%.!b)*%.!*)*!3%*'5/-%.7!!

!

!

8%! 30@4-5'%43! .)4-(@*%! ')4'%1)(.! :4%! &%'! 565*'5@%! *%! =%4'! Z'3%! =3(.! %*!

&)>='%! :4%!=)43! 54'5*'! :4%! &%.!2)**0%.!*%! &)*&%3*%.! :4%! -%.! .%4-.! 5/)**0.!

*)*! 3%*'5/-%.! )4! &)33%.=)*25*'! 54R! b)*%.! *)*! 3%*'5/-%7! U%! &%! 15(';! (-! %.'!

=3)/5/-%>%*'!=%4!0-%607!d)43! -%.!5**0%.!"###!%'!"##";! (-!%.'!&)*.(2030!&)>>%!

*4-7!

!

8%! '5/-%54!&(V2%..)4.!2)**%! -%.!065-45'()*.!201(*('(6%.!2%! -9[_D!2%!&%.!

/0*01(&%.!=)43!-%.!5**0%.;!KLL`;!KLLL;!"###!%'!"##"7!!

!

KLL`! KLLL! "###! "##"!!

|(--()*.!2%!135*&.! |(--()*.!29%43).!

I>5@%!2%!>53:4%! j\`! ll\! Ll7\! `+7l!

g/(:4('0! U0P<!=3(.!%*!&)>='%!

AO&-%!2%!6(%! #! #! L7\! "+7j!

U)**0%.!2%!&)*.)>>5'()*! #! #! #! #!

$)43&%!,![_D;!"##"7!

!

!

h7!y65-45'()*.!2%!-9B1'%-7!

!

K7!89065-45'()*!2%!KLLM7!

!

57!h0*01(&%.!2%!-9%11%'!2%!n!/)**%!30=4'5'()*!a,!

!

89B1'%-! &)*.(2S3%! :4%! &%'! %11%'! =%4'! 54..(! Z'3%! (>=)3'5*'! =)43! -5!

=%3&%='()*! 2%! -9)=035'%43! =53! .%.! &)*.)>>5'%43.! %'! =53! &%4R! 2%.! 54'3%.!
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! "j\!

)=035'%43.7!I-!%.'!2(11(&(-%!2%!:45*'(1(%3!P4.'%>%*'!&%!/0*01(&%7!89B1'%-!&)*.(2S3%!

:4%! -5! 65-%43! 2%! &%'! %11%'! %.'! 0@5-%! <! "#! k! 2%.! 20=%*.%.! 2%! =4/-(&('0! %'! 2%!

>53p%'(*@!2%!hD7!d3(.!2(1103%>>%*';! (-! %.'!=-4.! 525='0!29%R=3(>%3! -%!/0*01(&%!

&)>>%!4*!=)43&%*'5@%!2%.!6%*'%.7!U5*.! -%! &5.!2%!hD;! -9B1'%-! 5! %.'(>0!:4%! -%!

@5(*!2F!54!.'5'4'!0'5('!2%!#7+\!k!2%!.%.!6%*'%.!54!20'5(-;!&%!:4(!&)33%.=)*2!<!"#!

k!24!/42@%'!=4/-(&('5(3%7!!

g*%! 5==3)&?%! =-4.! 2(3%&'%! %.'! 2%! >%.43%3! 2(3%&'%>%*'! -%! 2%@30!

295''5&?%>%*'!2%.!&)*.)>>5'%43.!54! 1)43*(..%43!24!.%36(&%!4*(6%3.%-!%'!:4%-!

/0*01(&%! &)>>%3&(5-! &%!2%3*(%3!%*! 3%'(3%V'V(-7!U%! '%--%.!0'42%.! (*2(:4%*'!:4%! -%!

/0*01(&%! %*! '%3>%! 2%! 30=4'5'()*! %.'! .)46%*'! .4=03(%43! <! "#k! 24! /42@%'!

=4/-(&('5(3%!)4!#7+\!k!24!A7[7!B*!=%4'!5''%*23%!294*!'%-!30.4-'5'!:4%!-9)=035'%43!

54!-(%4!2%!.4==)3'%3!4*!&)F'!305-(.%!%*!15('!4*!=3)1('!24!15('!2%!-5!1)43*('43%!24!

.%36(&%!4*(6%3.%-j7!U9)m! -9(*'03Z'!2%! 305-(.%3!&%.!0'42%.!565*'!29%.'(>%3! -%! &)F'!

*%'!24!.%36(&%!4*(6%3.%-7!

!

/7!h0*01(&%.!2%!-94/(:4('0!,!

!

8%! *)>/3%! 2%! -(@*%.! n!@5@*0%.!a! =53! 5*! @3w&%! <! -94/(:4('0! =%4'! Z'3%!

&5-&4-0!2%!-5!>5*(S3%!.4(65*'%!e)*!'3)46%35!%*!5**%R%!ucII;!=7!uuIc!-953/3%!2%!

20&(.()*!&)33%.=)*25*'f!,!

!

^)>/3%!2%!>0*5@%.!:4(!)*'!-%!&?)(R!%*'3%!-%!1)43*(..%43!24!$g!%'!

2954'3%.!)=035'%43.7!

×! d53'!2%.!>0*5@%.!:4(!&?5*@%!2%!-)&5-(.5'()*!25*.!-95**0%7!

×! d53'! 2%.! >0*5@%.! :4(! *%! &)**5(..%*'! =5.! -9%R(.'%*&%! 2%.!

&)*&433%*'.7!

×! d53'! 2%.! >0*5@%.! :4(! &?5*@%35(%*'! 2%! 1)43*(..%43! .9(-.! 0'5(%*'!

')'5-%>%*'!(*1)3>0.7!

!

^)>/3%.!2%!-(@*%.!@5@*0%.!@3w&%!<!-94/(:4('07!

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
j!d)43!hD!-%.!%.'(>5'()*.!2%!-9B1'%-!>)*'3%*'!:4%!-%!/0*01(&%!%'!2%!-9)323%!24!2)4/-%!24!&)F'!*%'!2(3%&'7!
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! "j+!

!

i! =53'(3! 24! =3)1('! =53! -(@*%! 305-(.0! =53! h7D7;! -9B1'%-! 5! %.'(>0! :4%! -%.!

/0*01(&%.!2%!-94/(:4('0!.%!>)*'5(%*'!<!%*'3%!l#!%'!`#!>(--()*.!2%!-(63%.!=53!5*7!

!

!

!

!

!

&7!h0*01(&%.!2%.!%11%'.!2%!&O&-%!2%!6(%!,!

!

8%.! &)*.)>>5'%43.! :4(! *%! .)*'! =5.! 3%*'5/-%.! 54P)4329?4(! =%46%*'! -%!

2%6%*(3!25*.!-%!14'43;!25*.!&%!&5.!(-!.%3)*'!20P<!&-(%*'.!2%!-9)=035'%43!2%!.%36(&%!

4*(6%3.%-7! 8%.! %.'(>5'()*.! 2%! -9B1'%-! (*2(:4%*'! :4%! h7D7! .%3'! #7`! >(--()*.! 2%!

-(@*%.! .4.&%='(/-%.! 2%! 2%6%*(3! 3%*'5/-%.! <! '%3>%7! 8%! &)F'! 2%.! )/-(@5'()*.! 2%!

.%36(&%!4*(6%3.%-!=%4'!5(*.(!Z'3%!3024('!2%!K!<!K#!>(--()*.!2%!-(63%.!=53!5*7!

[4!')'5-;!%*!KLLM;!-%.!%.'(>5'()*.!2%!-9B1'%-!2)**5(%*'!4*!/0*01(&%!@-)/5-!

24!.'5'4'!29)=035'%43!2%! .%36(&%!4*(6%3.%-! &)>=3(.!%*'3%!LK!%'!KjK!>(--()*.!2%!

-(63%.!=)43!4*!&)F'!')'5-!2%.!)/-(@5'()*.!653(5*'!%*'3%!\#!%'!M#!>(--()*.!2%!-(63%.7!

h7D7!'(35('!2)*&!4*!=3)1('!2%!.)*!.'5'4'!2%!1)43*(..%43!2%.!)/-(@5'()*.!2%!.%36(&%!

4*(6%3.%-!%'!*%!=)465('!2)*&!%*!54&4*!&5.!%*!5''%*23%!4*%!&)>=%*.5'()*7!

!

"7!E.'(>5'()*.!2%!KLLL}"###7!

!

U5*.!.)*!35==)3'!2%!P4(--%'!KLLL;!5(*.(!:4%!25*.!&%-4(!2%!.%='%>/3%!"###;!

-9B1'%-! 3%6(%*'! .43! -%.! %.'(>5'()*! 2%! KLLM7! d)43! -%.! /0*01(&%.! (*2(3%&'.! 2%! -5!

1)43*('43%!24! .%36(&%!4*(6%3.%-;! 6%*5*'!2%! -94/(:4('0;! -9B1'%-! 5!20&-530! :4%! -%.!

%.'(>5'()*.!2%!KLLM!0'5(%*'!.43065-40%.7!

!

!8%.! %.'(>5'()*.! &)>=3%*5(%*'! <! -5! 1)(.! -%.! /0*01(&%.! :4%! '(3%! hD! 2%! .5!

=).('()*!29)=035'%43!2)>(*5*'!%'!&%4R!:49(-!'(3%!2%!.)*!.'5'4'!2%!1)43*(..%43!24!

.%36(&%!4*(6%3.%-7!A%.!2%3*(%3.!*9%R(.'%*'!:4%!25*.!-%!&5.!)m!2%.!&)*.)>>5'%43.!

20>0*5@%*'!294*%!b)*%!*)*!3%*'5/-%!6%3.!4*%!b)*%!3%*'5/-%7!g*!&)*.)>>5'%43!
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! "jM!

20>0*5@%5*'!294*%!b)*%!*)*!3%*'5/-%!6%3.!4*%!b)*%!3%*'5/-%!=)4335!&?)(.(3!hD!

>Z>%! .5*.!B$g!=4(.:4%!hD! .%3'! 6)-)*'5(3%>%*'! -%.! b)*%.! 3%*'5/-%.7! d4(.:4%!

.%4-!%*6(3)*!Kk!2%!-5!=)=4-5'()*!6('!25*.!-%.!b)*%.!*)*!3%*'5/-%.;!-%!/0*01(&%!2%!

-94/(:4('0!.%!=3)24(.5*'!.(>=-%>%*'!@3w&%!<!-9B$g!.%>/-%!*0@-(@%5/-%7!

!

!

89%.'(>5'()*!(*('(5-%!2%!-9B1'%-!2%!-5!=3(.%!%*!&)>='%!2%.!%11%'.!2%!&O&-%!2%!

6(%;! 5!%--%!54..(! 0'0! '3)=!0-%60%7! I*('(5-%>%*'! -9B1'%-!565('! %.'(>0!:49%*!.%365*'!

4*! &)*.)>>5'%43! *)*! 3%*'5/-%;! hD! 54@>%*'5('! .%.! &?5*&%.! 2%! -%! &)*.%36%3!

&)>>%!&-(%*'!:45*2!(-!.%35('!2%6%*4!3%*'5/-%7!!

^05*>)(*.;!(-!.%>/-%!:4%!')4.!-%.!&)*.)>>5'%43.!*%!.)(%*'!=5.!2%.'(*0.!

<!2%6%*(3!3%*'5/-%.7!89%.'(>5'()*!5!2)*&!0'0!5P4.'0%!=)43!=3%*23%!%*!&)>='%!-%!

15('! :4%! -%.! /0*01(&%.! =%46%*'! Z'3%! 3024('.7! U%! &%.! 30065-45'()*.! .4&&%..(6%.;!

-9B1'%-!5!2)*&!>)2(1(0!-%!&)F'!*%'!2%!-5!1)43*('43%!2%.!B$g!=)43!KLL`}KLLL!:4(!

%.'!=5..0!<!%*'3%!Y!`!>(--()*.!ehD!'(3%!5-)3.!4*!/0*01(&%!*%'!2%!-5!1)43*('43%!2%.!

B$gf!2%!-(63%.!%'!~K"!>(--()*.!2%!-(63%.!ehD!.4==)3'%!5-)3.!4*!&)F'!*%'!=)43!-5!

1)43*('43%!2%.!B$gf7!!

!

!

85! .%&'()*! .4(65*'%! =3)=).%! 2%4R! >)20-(.5'()*.! 2%! &5-&4-! 24! &)F'! 24!

.%36(&%! 4*(6%3.%-;! ')4'%.! 2%4R! /5.0%.! .43! -5! >0'?)2)-)@(%! @0*035-%! 2%.! &)F'.!

06('5/-%.!64%!25*.!-%!=3%>(%3!&?5=('3%;!>5(.!/5.0%!-94*%!.43!4*!>)2S-%!2%!&)F'.!

5*5-O'(:4%.;! 2)*'! -9)*! 206%-)==%35! -%.! &535&'03(.'(:4%.;! -954'3%! .43! 2%.!

.0:4%*&%.! 2%! &)F'.! (*&30>%*'54R7! 8%! =3%>(%3! >)2S-%! &)*&%3*%! -%.!

'0-0&)>>4*(&5'()*.;! -%!.%&)*2! -%.! .%36(&%.!=).'54R7!8%!>5*:4%!2%!2)**0%.!%'!

290'42%.! .43! -%! .%&'%43! 0-%&'3(:4%! *)4.! %>=Z&?5*'! 29%*! =3)=).%3! 4*! -%!

&)*&%3*5*'7!

!

!
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! "#$!

%&'()*+! ,!-! ./&012&3! 4&! 0*452&3! 4&! '62'72!

4&!'*8(!47!3&9:)'&!7+):&93&2;!!
!

<6+3!26!3&'()*+!=7)!37)(!+*73!622*+3!&/1*3&9!4&7/!&/&012&3!4&!'62'72!47!

'*8(!+&(!4&3!*>2)?6()*+3!4&! 3&9:)'&!7+):&93&2;!@&!19&0)&9!&/&012&A!>63B! 379! 26!

0B(C*4*2*?)&!4&3!'*8(3!B:)(6>2&!&(! D*+4B!379!7+!0*452&!4&!'*8(3!6+62E()=7&3A!

&3(! 4*++B!169!F&7! &$' "7)! GHII,J! &(! '*+'&9+&! 2&! '*8(! +&(!4)9&'(! 4K7+&! L*+&!+*+!

9&+(6>2&;!@&!4&7/)50&!&/&012&!&3(!7+!0*452&!4K&3()06()*+!47!'*8(!47!3&9:)'&!

7+):&93&2!46+3!2&!3&'(&79!1*3(62!>63B!379!2&3!'*8(3!)+'9B0&+(67/;!M&!0*452&!&3(!

'&27)!4B:&2*11B!169!.23&+>63(!&$'"7)!GHIINJ;!

!

!

OH! P*4B2)36()*+! 4&! F&7! &$' "7)' GHII,J! 1*79! 2&3!

(B2B'*007+)'6()*+3!-! '62'723! 4&! 9BDB9&+'&! 47! '*8(! +&(!

4)9&'(!4K7+&!L*+&!Q;!

!

<6+3! 7+! 19&0)&9! (&013! 2&! 0*452&! 4*++&! 2&3! B(61&3! +B'&336)9&3! 1*79!

*>(&+)9! 2&! '*8(! +&(! 4)9&'(! 4&3! *>2)?6()*+3! 4&! 3&9:)'&! 7+):&93&2A! *+! 37)(! 2&!

96)3*++&0&+(!37):6+(!-!

R S*79!2&3!L*+&3A!2&3!'*+3*006(&793!&(!2&3!'6>)+&3!1*(&+()&22&0&+(!+*+!

9&+(6>2&3A!*+!D6)(!'*99&31*+49&!2&!'*8(!7+)(6)9&!4&!26!D*79+)(79&!4&!'&3!

3&9:)'&3A! &(! 2&! :*270&! D*79+)(A! 17)3! *+! &+! ()9&! 2&3! 9&:&+73! 1&9473!

'*99&31*+46+(3;!

R S69! 4)DDB9&+'&! &+(9&! 2&3! '*8(3! &(! 2&3! 9&:&+73! 6)+3)! &3()0B3! *+!

4B(&90)+&!=7&22&3!3*+(!2&3!L*+&3A!2&3!'*+3*006(&793!&(!2&3!'6>)+&3!=7)!

+&!3*+(!163!9&+(6>2&3;!

R S*79! 2&3! L*+&3! &(! 2&3! '*+3*006(&793! +*+! 9&+(6>2&3A! *+! B2)0)+&! 2&3!

4*7>2&3! '*01(&3! 46+3! 2&3! 9&:&+73! )3373! 4&3! 611&23! &+(96+(3A! 1*79!



!"#$%&'()'*+",%$#&'-)'''''''''''''''''''''''''''''''''''''''''.&/$%01'2'3'45&6,7&8'9&'609:7&8'9&'/"7/;7'

! "#I!

*>(&+)9!2&!+*0>9&!D)+62!4&!L*+&3!&(!4&!'*+3*006(&793!+*+!9&+(6>2&3!

&(!2&793!0*+(6+(3!'*99&31*+46+(3!4&!'*8(3!+&(!4)9&'(3;!

!

@&!'62'72!47!'*8(!B:)(6>2&!+&(!4&!26!L*+&!QA!3)!&22&!B(6)(!4B'*++&'(B&!3&!D6)(!

62*93!3*73!26!D*90&!37):6+(&;!

!

M*8(!4K6''53!0*E&+!169!2)?+&!×!+*0>9&!4K6>*++B3;!

T! F*0>9&!0*E&+!4&!0)+7(&3!4K611&23!3*9(6+(3!169!2)?+&!×!'*8(!169!

0)+7(&!4K611&2!×!+*0>9&!4K6>*++B3A!+&(!4&3!'*8(3!4&3!611&23!4&!37>3()(7()*+;!

T! F*0>9&!0*E&+!4&!0)+7(&3!&+(96+(&3!169!2)?+&!×!'*8(!169!0)+7(&!

×!+*0>9&!4K6>*++B3A!+&(!4&3!'*8(3!4&3!611&23!4&!37>3()(7()*+;!

T! F*0>9&!0*E&+!4&3!0)+7(&3!4K611&23! )+(&9'*++&'(B3!169! 2)?+&3!×!

'*8(!169!0)+7(&!4K611&2!! )+(&9'*++&'(B!×!+*0>9&!4K6>*++B3A!+&(!4&3!'*8(3!4&3!

611&23!4&!37>3()(7()*+;!

R! U&:&+73!1&9473!3)!26!L*+&!Q!&3(!4B'*++&'(B&;!

!

! M*8(!+&(!B:)(B!3)!26!L*+&!Q!&3(!4B'*++&'(B&;!

!

!

M*00&!+*73! 2K6:*+3!:7!671696:6+(A! 2&!9&:&+7!)337!4&3!611&23!&+(96+(3!

&3(! 7+&! '*01*36+(&! 47! 9&:&+7! 6((9)>7B! V! 7+&! L*+&! 1*(&+()&22&0&+(! +*+!

9&+(6>2&;! <&3! 4*7>2&3! '*01(&3! 611696)33&+(! 169'&! =7&! 2&3! 9&:&+73! )3373! 4&3!

611&23!&+(96+(3!=7)!:)&++&+(!&7/R0W0&3!4K7+&!L*+&!+*+!9&+(6>2&!3*+(!'*01(B3!

'*00&! 611&23! 3*9(6+(3! &(! )+'273! 46+3! 2&3! 9&:&+73! )3373! 4&3! 611&23! 3*9(6+(3;!

M*00&!26!'*01*36+(&!4*7>2&!'*01(&!+&!1&7(!W(9&!'*++7&!6:&'!37DD)3600&+(!

4&! 19B')3)*+! =7K61953! =7&! 2&3! L*+&3! +*+! 9&+(6>2&3! 6)&+(! B(B! '26)9&0&+(!

)4&+()D)B&3A!&(!'*00&!)23!4*):&+(!W(9&!'*++73!1*79!'&((&!)4&+()D)'6()*+A!*+!7()2)3&!

7+&!19*'B479&!)(B96():&;!X+!(9*7:&96!7+!&/&012&!4&!'&((&!B2)0)+6()*+!&+!6++&/&!

YZ[[[A!1!YYZ;!

!

!

!
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! "\]!

!

!

@&!0*452&!4*++&!&+37)(&!7+!&/&012&!4&!'62'72!47!'*8(!+&(!4)9&'(!4K7+&!

L*+&A!4*+(!2&3!'696'(B9)3()=7&3!3*+(!2&3!37):6+(&3!-!!

[2!E!6!#]]]!'*+3*006(&793!46+3!26!L*+&;!

@&!'*8(!0*E&+!169!0*)3!&(!169!2)?+&!&3(!4&!"]!.M^;!

@&3! '*8(3! 169! 0)+7(&3! 4K611&23! '*99&31*+4&+(! 67/! &3()06()*+3! D6)(&3!

1*79!2KQ22&06?+&;!!

@&!'*8(!169!0)+7(&!4&3!611&23!4K)+(&9'*++&/)*+!&3(!B?62!V!$N_!47!'*8(!

4K7+!611&2!2*'62;!

@&3!'*8(3!169!0)+7(&3!4&3!611&23!19B16EB3!3*+(!B?67/!V!26!0*E&++&!4&3!

'*8(3!4&3!611&23!2*'67/!&(!+6()*+67/;!

@&3! (67/! 4&! 37>3()(7()*+! 3*+(! 4&! ];HN_! 1*79! 2&3! 611&23! 3*9(6+(3! &(!

19B16EB3A!];]N_!1*79!2&3!611&23!&+(96+(3!&(!];H_!1*79!2&3!611&23!)+(&9'*++&'(B3;!

M&3!(67/!3*+(!&+!6''*94!6:&'!'&7/!7()2)3B3!1*79!2&3!'62'72!4&!9&:&+73!47!(6>2&67!

4&!26!3&'()*+!19B'B4&+(&;!

@6!'*99&'()*+!379!2&3!4*7>2&3!'*01(&!&DD&'(7B&!&+!2)?+&!#N!&3(!4B47)(&!47!

0*+(6+(!(9*7:B!46+3!2&!(6>2&67!4*++B!&+!6++&/&;!

@&3! 9&:&+73! 1&9473! 3*+(! '&7/! '62'72B3! 3&2*+! 26! 0B(C*4*2*?)&! B(74)B&!

46+3!26!3&'()*+!NA!2&!4B(6)2!47!'62'72!B(6+(!4*++B!&+!6++&/&!Y[ZA!1!YY;!

!

@&3! 9B372(6(3! 4&! '&! '62'72! 6)+3)! =7&! 2&! 4B9*72&0&+(! 47! 0*452&! 3*+(!

9B370B3! 46+3! 2&! (6>2&67! 19B3&+(B! &+! 6++&/&! Y[Y! `11;! YYZ[! &(! YYZ[[! a! M&(!

&/&012&!6>*7()!4*+'!V!7+!'*8(!47!3&9:)'&!7+):&93&2!4&!",,!HH,!.M^A!1*79!7+&!

L*+&!Q!4B'9)(&!(&22&!=7&!')R4&3373;!

!

M&!0*452&A! (*7(! (CB*9)=7&! =7K)2! 3*)(! 19B3&+(&! 2K6:6+(6?&! 4&! 19&+49&! &+!

'*01(&! 2&3! 9&:&+73!1&9473;! [2! )+4)=7&!4*+'! 2K)016'(!=7&! 2&79! &3()06()*+!1&7(!

6:*)9!379!2K&3()06()*+!?2*>62&!47!'*8(!4&3!*>2)?6()*+3!4&!3&9:)'&!7+):&93&2;!S*79!

67(6+(A!&(!>)&+!=7&!F&7!&$'"7;!4)3'7(&+(!4&!2K&/)3(&+'&!4&3!>B+BD)'&!)+4)9&'(3!47!

3(6(7(!4K*1B96(&79!4&!3&9:)'&!7+):&93&2A!2&!0*452&!4K&3()06()*+!+&!2&3!19&+4!163!
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! "\H!

&+!'*01(&;!<6+3!'&!=7)!37)(!+*73!622*+3!&/1*3&9!7+&!0*4B2)36()*+!>63B&!379!2&3!

'*8(3!)+'9B0&+(67/!&(!6461(B&!67/!3&9:)'&3!1*3(67/;!

!

!

O";!P*4B2)36()*+!4K.23&+>63(!&$'"7)!GHIINJ!1*79!2&3!

3&9:)'&3!1*3(67/;!

@&! 379'*8(! 48! 67/! *>2)?6()*+3! 4&! 3&9:)'&! 7+):&93&2! &3(! 4BD)+)! '*00&!-!

<'=+&' 8;6' 0>' /#08?8;@8%9%&8' $+"$A' %1' $+&' 701B?#;1A' /0;79' @&' "C0%9&9' %>' $+&' ;1%C&#8"7'

8&#C%/&!0@7%B"$%01'D&#&'+E,0$+&/"77E'"@"19011&9'FG.23&+>63(!&$'"7)A!HIINA!1!NJ;!M&((&!

3*00&!&3(!0&379B&!169!7+&!3B=7&+'&!4&!(&3(!4&!'*8(3!)+'9B0&+(67/;!M&3!(&3(3!

)012)=7&+(!7+&!4BD)+)()*+!4&3!D27/!)+4):)47&23!4&!'*799)&9!&(!7+&!622*'6()*+!47!

:*270&!(*(62!4&!'*8(3!&(!4&!9&:&+73!&+(9&!2&3!D27/;!

!

Q;!<BD)+)()*+!4&3!D27/;!

^+!D27/!4&!'*799)&9!&3(!4BD)+)!169!2&3!4)0&+3)*+3!37):6+(&3!-!

R'696'(B9)3()=7&3!47!19*47)(A!

R0*4&!4)3(9)>7()*+A!

R0*4&!4&!'*22&'(&A!

4)0&+3)*+!?B*?961C)=7&;!

`Z*)9!(6>2&67!&+!6++&/&!YYA!1;!YYZ[[[a;!

!

b;!Q22*'6()*+!4&3!'*8(3!&(!4&3!9&:&+73;!

[2!D67(!4)3()+?7&9!&+(9&!2&3!4&7/!3)(76()*+3!4&!9BDB9&+'&;!

!

H;P*+*1*2&!6'(7&2!-!

!

6;!Q22*'6()*+!4&3!'*8(3!-!

@&!0*452&!169(!4&!2KCE1*(C53&!=7K)2!E!6!\!:&'(&793!4&!'*8(3!'*007+3!67!

3&)+!4&!2K*1B96(&79!1*3(62!-!2&!0*4&!4&!'*22&'(&!` kE aA!2&!0*4&!4&!4)3(9)>7()*+` jD a!
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! "\"!

A! 2&! >79&67! 4)3(9)>7(&79! ` lF aA! &(! 2&3! D96)3! ?B+B967/! 4&! 26! D)90&! ` H a;c*73! 2&3!

67(9&3! '*8(3! 3*+(!1*3B3! '*00&!B(6+(! 6((9)>76>2&3! 67/! '*8(3! )+'9B0&+(67/!4&3!

D27/! 4&! '*799)&9! ` M
ijkC ! *d! ijk ! &3(! 2&! D27/! 4&! '*799)&9! '*+'&9+B! &(! M ! (9647)(! 26!

3)(76()*+! 4&! 0*+*1*2&! a;! @&! (6>2&67! H! &+! 6++&/&! YY[A! `1;! [YYYaA! 19B')3&! &(!

9B370&!'&((&!622*'6()*+!4&3!'*8(3;!

!

>;!Q22*'6()*+!4&3!9&:&+73!-!

%)!2K*+!+*(&! M
ijkR !2&!9&:&+7!?B+B9B!169!7+!D27/! ijk !A!62*93!2&!9&:&+7!(*(62!4&!

2K*1B96(&79!&3(!4*++B!169!2K&/19&33)*+!37):6+(&!-!

M M
ijk

i j k
R R= ∑∑∑ !

!

";!P69'CB!&+()59&0&+(!2)>B962)3B!-!

!

6;!P*4)D)'6()*+3!4&3!9&:&+73!-!

@&! 0*452&! D6)(! 2KCE1*(C53&! =7&! 26! 2)>B962)36()*+! 47! 069'CB! D6)(! =7&!

2K*1B96(&79!C)3(*9)=7&!9B47)(!2&!19)/!47!'*799)&9!e73=7KV!'&!=7&!2K&+(9B&!3*)(!+*+R

19*D)(6>2&;!%*73!'&((&!CE1*(C53&A! 26!4&06+4&!649&33B&!V!2K*1B96(&79!'*+()+7&!V!

W(9&! 26!4&06+4&! (*(62&!47!069'CBA! &(! 26! 19*47'()*+!4&! 2K*1B96(&79! '*+()+7&! V!

W(9&!B?62&!V!26!19*47'()*+!(*(62&;!

S*79!7+!069'CB!(*(62&0&+(!2)>B962)3B!A!2&3!9&:&+73!?B+B9B3!169!7+!D27/! ijk !

4&!'*799)&9!3*+(!-!

F F F
ijk ijk ijkR p q= !

*d! F
ijkp !&3(!2&!19)/!=7)!9&+4!(*7(&!+*7:&22&!&+(9B&!+*+R19*D)(6>2&!&(! F

ijkq &3(!

26!=76+()(B!4&06+4B&!67!19)/! F
ijkp ;!

F
ijkp ! &3(! 4B(&90)+B! V! 169()9! 4K7+&! 6+62E3&! 19)/f'*8(3f069?&3! 4&!

2K*1B96(&79!1*3(62;!

F
ijkq ! &3(! 4B(&90)+B! 379! 26! >63&!4K7+&! D*+'()*+!4&!4&06+4&!12673)>2&;! @6!

3*27()*+!26!1273!3)012&!B(6+(!4&!3711*3&9!7+&!'*79>&!4&!4&06+4&!)3*RB263()=7&!

4&!26!D*90&!37):6+(&!-!
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! "\#!

ijk
ijk ijk ijkq a pε= !! ! ! ! ! ! ! ! ! `Ha!

*d!-! ijkε !&3(!2KB263()')(BR19)/!&(! ijka !&3(!7+!169605(9&!'*+3(6+(;!

<6+3! 7+! &+:)9*++&0&+(! 2)>B962)3BA! 2&3! 9&:&+73! (*(67/! 4K7+! *1B96(&79!

1*3(62!17>2)'!3*+(!4*++B3!169!2K&/19&33)*+!37):6+(&!-!

F F
ijk

i j k
R R= ∑∑∑ !

>;!P*4)D)'6()*+3!4&3!'*8(3!-!

!

<6+3!7+!069'CB! (*(62&0&+(! 2)>B962)3BA! 2&! '*8(! )+'9B0&+(62!4K7+! D27/! ijk !

&3(!4*++B!169!2K&/19&33)*+!37):6+(&!-!

F F F
ijk ijk ijkC c q= !

*d!-! F
ijkc ! &3(! 2&! '*8(! )+'9B0&+(62!0*E&+!47! D27/!4&! '*799)&9! ijk ! 46+3!7+!

069'CB!2)>B962)3B!&(! F
ijkq !&3(!26!=76+()(B;!

@6! =76+()(B! 1&7(! W(9&! '62'72B&! V! 169()9! 4&! 2K&/19&33)*+! `Ha! ')R4&3373;!

M*00&+(! :69)&! 2&! '*8(! )+'9B0&+(62! 0*E&+! =76+4! 26! =76+()(B! 'C6+?&!g! S*79!

3)012)D)&9! 2&! 0*452&! D6)(! 2KCE1*(C53&! 4K7+&! 9&26()*+! 2)+B6)9&! &+(9&! 2&3! '*8(3!

)+'9B0&+(67/!4&3!D27/!&(!26!=76+()(B;!@&3!'*8(3!)+'9B0&+(67/!0*E&+3!3*+(!4*+'!

'*+3(6+(3!&(!3*+(!2&3!0W0&3!=7&!46+3!26!3)(76()*+!4&!0*+*1*2&;!

M
ijkF M

ijk ijk ijk M
ijk

C
c c c

q
= = = ! ! ! ! ! ! ! ! `"a!

<6+3! 2&! 0*452&A! 2&3! '*8(3! '*007+3! +&! :69)&+(! 163! 6:&'! 26! =76+()(B! &(!

3*+(! 4*+'! 2&3! 0W0&3! 46+3! 7+! 069'CB! 2)>B962)3B! =7&! 46+3! 7+! 0*+*1*2&;! @&!

(6>2&67! "! &+! 6++&/&! YY[[! `1;! YYYaA! 4*++&! 2K622*'6()*+! 4&3! '*8(3! 46+3! 7+!

&+:)9*++&0&+(!2)>B962)3B;!

!

M;!c&3(3!4&!'*8(!)+'9B0&+(62!-!

!

!

S*79! )4&+()D)&9! 2KB(&+47&! 4&3! 37>:&+()*+3! '9*)3B&3! 46+3! 2&! 9B3&67! 4&!

2K*1B96(&79! 1*3(62A! 'K&3(RVR4)9&! 2&! '*8(! 4&3! *>2)?6()*+3! 4&! 3&9:)'&! 7+):&93&2A!

.23&+>63(!&(!62;!0&((&+(!&+!126'&!4&3!(&3(3!4&!'*8(3!)+'9B0&+(67/!6733)!>)&+!1*79!
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! "\\!

2&3!D27/!4&!'*799)&9!=7&!1*79!2&3!4)DDB9&+(&3!'*0>)+6)3*+3!4&!D27/!6?9B?B3!`3&2*+!

2&!0*4&!4&!4&33&9(&!&(!4&!'*22&'(&a;!@6!3B=7&+'&!4&!'&3!(&3(3!&3(!9B370B&!169!2&!

3'CB06!4*++B!&+!6++&/&!YY[[[!`1;!YYY[a;!

!

!

!

H;!F):&67!47!D27/!4&!'*799)&9!-!

!

^+!D27/!4&!'*799)&9!>B+BD)')&!4K7+&!37>:&+()*+!'9*)3B&!3)!-!

ijk ijkC R> ! ! ! ! ! ! ! ! `#a!

%)! 'K&3(! 2&! '63A! 62*93! 26! 37>:&+()*+! &3(! 6((9)>7B&!67/! 379'*8(3!47! 3&9:)'&!

7+):&93&2;! .22&! 3&96)(! &+! &DD&(! 37119)0B&! &+! 2K6>3&+'&! 4K*>2)?6()*+! 4&! 3&9:)'&!

7+):&93&2!&(!2&!D27/!4&!'*799)&9!3&96)(!6>6+4*++B&;!

!

";!F):&67!47!0*4&!4&!4)3(9)>7()*+!-!

!

@&3! D27/! 4&! '*799)&9! 3*+(! 62*93! 6?9B?B3! &+! D*+'()*+! 47! 0*4&! 4&!

4)3(9)>7()*+;!@&3!'*8(3!'*007+!=7)!3*+(!169(6?B3!169!(*73!2&3!D27/!4&!'*799)&9!

1*79! 'C6=7&! 0*4&! 4&! 4)3(9)>7()*+! ` jD ! a! &+(9&+(! 46+3! 2K6+62E3&;! @&! '*8(!

)+'9B0&+(62! 47! '*799)&9! 6?9B?B! 3&2*+! 7+! 0*4&! 4&! 4)3(9)>7()*+! &3(! 4*++B! 169!

2K&/19&33)*+!37):6+(&!-!

ijk j
i k

C D+∑∑ ! ! ! ! ! ! ! ! `\a!

Xd! ijk &/19)0&! 7+)=7&0&+(! 2&3! D27/! =7)! '*7:9&+(! 2&793! '*8(3!

)+'9B0&+(67/A!'K&3(RVR4)9&!1*79!2&3=7&23!-!

ijk ijkC R< ! ! ! ! ! ! ! ! ! `Na!

^+! 0*4&! 4&! 4)3(9)>7()*+! j ! 169()'72)&9! &3(! 4*+'! >B+BD)')6)9&! 4K7+&!

37>:&+()*+! '9*)3B&! 3)! 3&3! '*8(3! )+'9B0&+(67/! ! +&! 3*+(! 163! '*7:&9(3! 169! 2&3!

9&:&+73!=7K)2!?B+59&!'K&3(RVR4)9&!3)!-!

ijk j ijk
i k i k

C D R+ >∑∑ ∑∑ ! ! ! ! ! ! ! `ha!
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! "\N!

*d! ijk !&/19)0&!7+)=7&0&+(!2&3!D27/!=7)!36()3D*+(!2K&/19&33)*+!`Na;!

@&3! 37>:&+()*+3! '9*)3B&3! 6DD&'(6+(! 2&3! 0*4&3! 4&! 4)3(9)>7()*+! 3*+(!

6((9)>7B&3!67/!379'*8(3!4&3!*>2)?6()*+3!4&!3&9:)'&!7+):&93&2;!

!

!

!

#;F):&67!47!0*4&!4&!'*22&'(&!-!

!

@&3! D27/! 4&! '*799)&9! 3*+(! 6?9B?B3! 3&2*+! 2&! 0*4&! 4&! '*22&'(&;! @&3! '*8(3!

'*007+3!169(6?B3!169!1273)&793!D27/!1*79!7+!0*4&!4&!'*22&'(&!3*+(!)+(B?9B3!V!

2K6+62E3&;! @&! '*8(! )+'9B0&+(62! 4&3! D27/! 4&! '*799)&9! 6?9B?B3! 3&2*+! 2&! 0*4&! 4&!

4)3(9)>7()*+! kE !&3(!4*++B!169!2K&/19&33)*+!37):6+(&!-!

ijk k
i j

C E+∑∑ ! ! ! ! ! ! ! ! `,a!

*d! ijk ! 3*+(! 2&3! D27/! 36()3D6)36+(! 26! '*+4)()*+! `Na! 6)+3)! =7&! 2K&/19&33)*+!

37):6+(&!-!

ijk j ijk
i k i k

C D R+ ≤∑∑ ∑∑ ! ! ! ! ! ! ! `$a!

!

!

^+!0*4&!4&!'*22&'(&!169()'72)&9! k !>B+BD)')&!4K7+&!37>:&+()*+!'9*)3B&!3)!

2&3!9&:&+73!=7K)2!?B+59&!+&!'*7:9&+(!163!3&3!'*8(3A!'K&3(RVR4)9&!3)!-!

ijk k ijk
i j i i

C E R+ >∑∑ ∑∑ ! ! ! ! ! ! ! `Ia!

*d! ijk !3*+(!2&3!D27/!36()3D6)36+(!2&3!'*+4)()*+3!`Na!&(!`$a;!

!

@&3! 37>:&+()*+3! '9*)3B&3! 6DD&'(6+(! 2&3!0*4&3!4&! '*22&'(&! 3*+(! 6((9)>7B&3!

67!379'*8(!47!3&9:)'&!7+):&93&2;! 2*93=7&! 2K*+!B2)0)+&!7+!'&9(6)+! (E1&!4&!0*4&!

4&! '*22&'(&! '&26! '*+47)(! V! B2)0)+&9! '&9(6)+3! D27/! 4&! '*799)&9;! X9A! '&3! D27/!

'*7:9&+(! 7+&! 169()&! 4&3! '*8(3! '*007+! 67! +):&67! 47! 0*4&! 4&! 4)3(9)>7()*+;!

<*+'!&+!'63!4&!19B3&+'&!4&!37>:&+()*+!'9*)3B&!67!+):&67!47!0*4&!4&!'*22&'(&A!)2!

1&7(!E!6:*)9!4&3!9B1&9'733)*+!379!2&!(&3(!4&!'*8(!)+'9B0&+(62!67!+):&67!47!0*4&!
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! "\h!

4&! 4)3(9)>7()*+;! <6+3! '&! '63A! )2! D67(! 4*+'! 9&19&+49&! 26! 3B=7&+'&! 4&! (&3(3! 67!

+):&67!47!0*4&!4&!4)3(9)>7()*+A!17)3!&+37)(&!67!+):&67!47!0*4&!4&!'*22&'(&;!

!

\;!F):&67!47!>79&67!4)3(9)>7(&79;!

X+! )+(9*47)(! 06)+(&+6+(! 7+&! 4)0&+3)*+! ?B*?961C)=7&! :)6! 7+&!

4)DDB9&+')6()*+!&+(9&!>79&67/!4)3(9)>7(&793!'*8(&7/!`169(!4&!4)3(9)>7()*+!V!1)&43!

V!:B2*!)01*9(6+(&a!&(!>79&67/!4)3(9)>7(&793!1&7!'*8(&7/!`169(!1&7!)01*9(6+(&a;!

@&3! '*8(3! '*007+3! 4&3! >79&67/! 4&! 4)3(9)>7()*+! 633*')B! V! 7+! (E1&!

169()'72)&9!4&!>79&67!`! lF a!3*+(!6733)!19)3!&+!'*01(&!46+3!2K6+62E3&;!

@&!'*8(!)+'9B0&+(62!4K7+!0*4&!4&!4)3(9)>7()*+! j !&3(! ijk j
i k

C D +  
∑∑ ;!X+!

+*(&! jls ! 26!169(!4&!>79&67/!4)3(9)>7(&793!4&! (E1&!46+3! 2&!+*0>9&! (*(62!4&! D27/!

4&33&9:)3!V!1)&4A!4&! D27/!4&33&9:)3!&+!:BC)'72&!0*(*9)3BA!4&! D27/!4&33&9:)3!169!

>*i(&3! 1*3(62&3! &(';j! @&! '*8(! )+'9B0&+(62! 4&3! D27/! 16336+(! 169! 7+! (E1&! 4&!

>79&67!4&!4)3(9)>7()*+! l !&3(!62*93!4*++B!169!2K&/19&33)*+!37):6+(&!-!

!

ijk j jl l
j i k

C D s F + +  
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!

!

*d! ijk ! 3*+(! 2&3! D27/! =7)! 36()3D*+(! 2&3! '*+4)()*+3! `NaA! `$a! &(! 2K&/19&33)*+!

37):6+(&!-!

ijk k ijk
i k i k

C E R+ ≤∑∑ ∑∑ ! ! ! ! ! ! ! `HHa!

!

^+!(E1&!4&!>79&67!4)3(9)>7(&79! l !>B+BD)')&!62*93!4K7+&!37>:&+()*+!3)!-!

ijk j jl l ijk jl
j i k j i k

C D s F R s   + + >      
∑ ∑∑ ∑ ∑∑ ! ! ! ! `H"a!

*d! ijk !3*+(!2&3!D27/!36()3D6)36+(!2&3!'*+4)()*+3!`NaA!`$a!&(!`HHa;!

@&3!37>:&+()*+3!'9*)3B&3!3*+(!6((9)>7B&3!67!379'*8(!47!3&9:)'&!7+):&93&2!

&(! 2&3! >79&67/!4)3(9)>7(&793! 37>:&+()*++B3! 3*+(! 37119)0B3;!M&((&! 37119&33)*+!
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! "\,!

1&7(A!&22&!6733)A!6:*)9!4&3!9B1&9'733)*+!379!2&3!67(9&3!+):&67/!4&!(&3(;!%)!&22&!3&!

19*47)(!62*93!)2!D67(!9&19&+49&!26!3B=7&+'&!4&!(&3(3;!

!

N;!F):&67!4&!26!D)90&!-!

!

Q1953!6:*)9!B2)0)+B!(*73! 2&3! D27/!37>:&+()*++B3A!7+!+):&67!D)+62!4&!(&3(!

&3(!&DD&'(7B!1*79!:B9)D)&9!3)! 2&3! D27/!9&3(6+(3!D*79+)33&+(!633&L!4&!9&:&+73!1*79!

'*7:9)9!2&3!'*8(3!47!9B3&67;!!

M&!(&3(!&3(!169()'72)59&0&+(!6461(B!46+3!2&!'649&!4K7+!069'CB!(*(62&0&+(!

2)>B962)3B! 46+3! 2&=7&2! 2K*1B96(&79! C)3(*9)=7&! +K&3(! 163! D*9'&0&+(! V! 2KB=7)2)>9&!

D)+6+')&9A!0W0&!61953!2KB2)0)+6()*+!4&3!D27/!37>:&+()*++B3!67/!+):&67/!HA!"A!#!

&(!\;!!

@&3!'*8(3!)+'9B0&+(67/!67!+):&67!4&!26!D)90&!3*+(!4&!26!D*90&!37):6+(&!-!

ijk j k l
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C D E F H+ + + +∑∑∑ ∑ ∑ ∑ ! ! ! ! ! `H#a!

*d! ijk !3*+(!2&3!D27/!36()3D6)36+(!2&3!'*+4)()*+3!`NaA!`$aA!`HHaA!&(!2K&/19&33)*+!

37):6+(&!-!
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*d! ijk !3*+(!2&3!D27/!36()3D6)36+(!2&3!'*+4)()*+3!`NaA!`$aA!`HHa!&(!`H\a;!

%)! 2K*1B96(&79! +K&3(! 163! V! 2KB=7)2)>9&! D)+6+')&9A! 62*93! '&((&! 1&9(&!

37112B0&+(6)9&! 3&96! 6((9)>7B&! 67! 379! '*8(! 47! 3&9:)'&! 7+):&93&2;! @&! (6>2&67!

4*++B!&+!6++&/&!YY[[[!`1;!YYYa!9B370&!2K)+(B?962)(B!4&!26!3B=7&+'&!47!(&3(!4&!

'*8(!)+'9B0&+(62;!

!

<;![012B0&+(6()*+!47!0*452&!-!

<6+3! '&(! &/&012&! 3)012)D)B! >63B! 379! 4&3! '*8(3! &(! 4&3! 9&:&+73!

CE1*(CB()=7&3!`&+!.M^aA!2&!0*452&!4)DDB9&+')&!\!(E1&3!4&!D27/!4&!'*799)&9;!!

k*+&!79>6)+&!V!L*+&!79>6)+&!`+*(B!^R^aA!
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! "\$!

k*+&!79>6)+&!V!L*+&!97962&!`+*(B!^RUaA!

k*+&!97962&!V!L*+&!79>6)+&!`+*(B!UR^a!&(!

k*+&!97962&!V!L*+&!97962&!`+*(B!URUa;!

@6!3(97'(79&!4&3!'*8(3!&(!4&3!9&:&+73!&3(!4*++B&!169!2&!3'CB06!!37):6+(;!

@&!0*452&!D6)(!B?62&0&+(!2KCE1*(C53&!=7K)2!&/)3(&!4&3!'*8(3!'*007+3!67!3(64&!

4&! 26! 4)3(9)>7()*+! &(! 4&! 26! '*22&'(&A! 6)+3)! =7K67! +):&67! 4&! 26! D)90&! &22&R0W0&!

`D96)3!?B+B967/a;!

!

!

%(97'(79&!4&3!'*8(3!&(!4&3!9&:&+73!`.M^a!-!
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^R^! #N! ! H]! !
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! ! ! IH! !

! ! ! "]! l96)3!?B+B967/!

! ! ! HHH! c*(62!

!

.+! 37):6+(! 26! 19*'B479&! 4B'9)(&! 1273! C67(! 46+3! 26! 0*4B2)36()*+A! 2&!

19&0)&9!+):&67!4&!(&3(!4&!'*8(!)+'9B0&+(62!'*0169&!2&3!'*8(3!)+'9B0&+(67/!&(!

2&3!9&:&+73!1*79!2&3!D27/!)+4):)47&23!4&!'*799)&9;!

!

F):&67!H!4&!(&3(;!
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! "\I!

^R^! #NmH]!

^RU! "Nm"]!

UR^! "]mHN!

URU! "]m"]!

S63!4&!379'*8(!

!

n!'&!19&0)&9!+):&67!)2!+KE!6!163!4&!D27/!)+4):)47&2!=7)!3*)(!37>:&+()*++B;!

X+! 1633&! 4*+'! 67! +):&67! 37):6+(! 169! 2K6?9B?6()*+! 4&3! D27/! 3&2*+! 2&!0*4&! 4&!

4)3(9)>7()*+;!

!

F):&67!"!4&!(&3(;!

U&:&+73f'*8(3!

<)3(9)>7()*+!79>6)+&! NNm#N!

<)3(9)>7()*+!97962&! \No\N!

%79'*8(!p!H!.M^!

!

@&! '*799)&9! 4)3(9)>7B! 46+3! 2&3! L*+&3! 97962&! &3(! 37>:&+()*++B;! @&! D27/!

37>:&+()*++B! &3(! 37119)0B! &(! 26! 37>:&+()*+! '9*)3B&! &3(! 6((9)>7B&! 67! 379'*8(!

?2*>62!47!3&9:)'&!7+):&93&2;!X+!1633&!&+37)(&!67!+):&67!#A!2&3!D27/!B(6+(!6?9B?B3!

169!0*4&!4&!'*22&'(&;!

!

F):&67!#!4&!(&3(;!

U&:&+73f'*8(3!

M*22&'(&!79>6)+&! #NmH\!

M*22&'(&!97962&! "]o"H!

%79'*8(!p!H!.M^!

!

@6!'*22&'(&!97962&!+&!'*7:9&!163!3&3!'*8(3;!@6!37>:&+()*+!&3(!6((9)>7B&!67!

379'*8(!(*(62!47!3&9:)'&!7+):&93&2!&(! 2&! D27/!&3(!B2)0)+B;!M&((&!B2)0)+6()*+!1&7(!

6:*)9!7+&!)+D27&+'&!379!2&!+):&67!"!47!(&3(A!*+!2&!9&D6)(!4*+';!

!
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! "N]!

F):&67!"!4&!(&3(;!

U&:&+73f'*8(3!

<)3(9)>7()*+!79>6)+&! #Nm"]!

S63!4&!379'*8(!

!

[2!+KE!6!163!4&!D27/!37>:&+()*++BA!*+!9&:)&+(!4*+'!67!+):&67!#!4&!(&3(;!

!

!

!

!

!

F):&67!#!4&!(&3(;!

U&:&+73f'*8(3!

M*22&'(&!79>6)+&! #Nm"]!

S63!4&!379'*8(!

!

[2!+KE!6!163!4&!D27/!37>:&+()*++BA!*+!1633&!4*+'!67!+):&67!37):6+(!&(!2K*+!

(&3(&!2&!9B3&67!46+3!3*+!&+3&0>2&;!

!

F):&67!\!4&!(&3(;!

!

U&:&+73f'*8(3!

l27/!19*D)(6>2&3! #No\\!

%79'*8(!p!I!.M^!

!

[')A! 2&! 9B3&67! +&! '*7:9&! 163! 3&3! '*8(3! &(! 2&! (&3(! D6)(! 611696i(9&! 7+&!

37>:&+()*+A!=7&! 2K*+!6((9)>7&!67!379'*8(!(*(62!47!3&9:)'&!7+):&93&2;!M&!379'*8(!

(*(62!&3(!'62'72B!46+3!2&!(6>2&67!37):6+(!-!

!

%79'*8(!4&!%^!p!HH!`HTHTIa!.M^!

!
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! "NH!

<6+3!'&(!&/&012&!+70B9)=7&!3)012)D)BA!2&!379'*8(!(*(62!4&3!*>2)?6()*+3!4&!

3&9:)'&!7+):&93&2!&3(!4*+'!4&!HH!.M^A!1*79!7+!'*8(! )+'9B0&+(62!4&!D*79+)(79&!

4&!hN!.M^!&(!7+!9&:&+7!(*(62!4&!H]]!.M^;!

!

!

M&((&! 3&'()*+! +*73! 6! 1&90)3! 4K&/1*3&9! 4&7/! )012B0&+(6()*+3! 4&! '62'72!

47! '*8(! &+?&+49B! 169! 2&! 3&9:)'&! 7+):&93&2! 9&31&'(6+(! 2&3! '*+4)()*+3! 4&! 26!

M*00)33)*+A! 1*79! 4&7/! )+473(9)&3! 4)DDB9&+(&3;! @K7+&! '*00&! 2K67(9&! 3*+(!

?B+B962)36>2&3! V! (*7(&3! 2&3! )+473(9)&3;! .22&3! *+(! 7+&! 67(9&! '696'(B9)3()=7&!

'*007+&;!M&22&!4&! 2)0)(&9! 26!4B1&+46+'&!47!9B?726(&79!:)3RVR:)3!4&3!4*++B&3!

4&!2K*1B96(&79!&(!4*+'!4&!2)0)(&9!2K6012&79!4&3!63E0B(9)&3!4K)+D*906()*+;!

!
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! "#$!

%&'()*+,&'!-.'./0)1!2*!(304,5/1!6!

!

%1!(304,5/1!'&*+!0!41/7,+!28.()0,/(,/!(1/50,'+!4&,'5+!(&'(1/'0'5!)1+!5941+!

21!(&:5+!15!21!7.53&2&)&-,1+!21!/.40/5,5,&'!21+!(&:5+!(&77*'+!;!*5,),+1/!20'+!

)8&45,<*1!28*'!(0)(*)!2*!(&:5!21+!&=),-05,&'+!21!+1/>,(1!*',>1/+1)?!@&*+!0>&'+!

0,'+,! 7&'5/.! <*1! =,1'! <*8.50'5! )1+! 4)*+! )0/-171'5! *5,),+.1+A! )1+! 7.53&21+! 21!

/.40/5,5,&'!21+!(&:5+!(&77*'+!BC%!'1!(&'>1'0,1'5!40+?!D))1+!'1!/1+41(51'5!40+!

)1+!1E,-1'(1+!21!)0!%&77,++,&'!D*/&4.1''1!1'!705,F/1!21!>1'5,)05,&'!21+!(&:5+!

(&77*'+?!!

G0!7.53&21!<*,!/1+41(51!)1!7,1*E!(1+!1E,-1'(1+!1+5!)0!7.53&21!HI%?!D'!

4/05,<*1A! +&'! ,'(&'>.',1'5! 4/,'(,40)! /1+51! +0! 2,JJ,(*)5.! 21! 7,+1! 1'! K*>/1?! G1!

/.-*)051*/!41*5! 0)&/+! (3&,+,/!21! (&'+5/*,/1!*'!7&2F)1! 0'0)95,<*1!281+5,705,&'!

21+! (&:5+! ,'2*,5+! 40/! )1+! &=),-05,&'+! 21! +1/>,(1! *',>1/+1)A! 4&*/! (&'5&*/'1/! (1!

4/&=)F71!15!/1+41(51/!)1+!1E,-1'(1+!21!)0!%&77,++,&'?!%1+!1E,-1'(1+!+17=)1'5!

L5/1! 7,1*E! +05,+J0,51+! 40/! )8*5,),+05,&'! 2*! GMN%! 20'+! )1+! (0)(*)+! 21! (&:5! <*1!

)&/+<*1!)8&'!*5,),+1!)1+!OH%?!

G1+!7&2F)1+!0'0)95,<*1+!J&*/',++1'5!2&'(!*'1!1+5,705,&'!21+!(&:5+!<*1!

(/.1A! ;! )8&4./051*/A! )0! J&*/',5*/1! 2*! +1/>,(1! 0*E! (&'+&77051*/+?! G&/+<*1! (1+!

(&:5+!'1!+&'5!40+!(&*>1/5+!40/!)1+!/1(1551+!-.'./.1+!40/!)0!>1'51!2*!+1/>,(1A!0)&/+!

)1!(&'+&77051*/!1'!<*1+5,&'!'81+5!40+!/1'50=)1!4&*/!)8&4./051*/?!G*,!J&*/',/!)1!

+1/>,(1!/1)F>1!20'+!(1!(0+!28*'1!&=),-05,&'!21!+1/>,(1!*',>1/+1)?!D5!(81+5!+*/! )0!

=0+1!21!(1!(&:5!<*1!+1/&'5!(0)(*).1+!)1+!(&741'+05,&'+!0((&/2.1+!;!)8&4./051*/!

0*!5,5/1!21!+0!7,++,&'!21!+1/>,(1!*',>1/+1)?!

N)!'81+5!=,1'!1'51'2*!40+!<*1+5,&'!21!(&741'+1/!,'5.-/0)171'5!(1!(&:5!21!

J&*/',5*/1A!<*1!)8&'!41*5!<*0),J,1/!21!=/*5A!;!)8&4./051*/?!P&*/!&=51',/!)1!(&:5!'15!

.>,50=)1! 21! )0! J&*/',5*/1! 21+! &=),-05,&'+! 21! +1/>,(1! *',>1/+1)A! ,)! J0*2/0! 9!

/15/0'(31/!21*E!.).71'5+?!C8*'1!40/5A!)1+!/1(1551+!<*1!)8&4./051*/!41/2/0,5!+,!(1!

(&'+&77051*/! '&'! /1'50=)1! .50,5! 2.(&''1(5.A! (1! <*1! '&*+! '&771/&'+! )1+!

Q!/1>1'*+! 41/2*+!R?! C80*5/1! 40/5A! )1+! .>1'5*1)+! =.'.J,(1+! <*1! 4&*//0,5! 5,/1/!

)8&4./051*/!21!+&'!+505*5!21!J&*/',++1*/!2*!+1/>,(1!*',>1/+1)?!!

!



!"#$%&'()*+",%$#&)-())))))))))))))))))))))))))))))))))))))))))))))))))))))))*./0123%./)45/5#"1&)62)0+",%$#&()

! "#"!

G81+5,705,&'! 21! (1+! .).71'5+! 1+5! 1'(&/1! 41*! 4/05,<*.1! ;! 40/5! 20'+! )1!

+1(51*/!21+! 5.).(&77*',(05,&'+!S!1))1!1+5!'.0'7&,'+! ,'2,+41'+0=)1!+,! )8&'!>1*5!

<*1!)1!7&'50'5!21!)0!(&741'+05,&'!0((&/2.1!;!)8&4./051*/!1'!(30/-1!2*!+1/>,(1!

*',>1/+1)!'1!+&,5!40+!+*/.>0)*.1!15!'1!+&,5!2&'(!40+!+&*/(1!28,'1JJ,(0(,5.!20'+!)1!

+1(51*/?!

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

)

!+//+) -,./(+) #"&') ,) -+.1(') *+) 1+//.+) +#) 23(*+#$+) %+') 12$,#('1+') *+)

$,%$&%)*+')$"4/')+#5+#*.2')-,.)%+')"6%(5,/("#')*+)'+.3($+)&#(3+.'+%)7),(#'()8&+)%+')

*(99($&%/2')8&+)$+)$,%$&%)52#:.+;)<,)12/="*"%"5(+)52#2.,%+)1(')>)?"&.@)6,'2+)'&.)

%+')1"*:%+')*+)$"4/'),#,%A/(8&+'@)8&()/."&3+)'+')-.+1(:.+'),--%($,/("#')*,#')%+)

'+$/+&.) *+') /2%2$"11&#($,/("#'@) '+16%+) -"&3"(.) B/.+) &/(%('2+) *,#') %+') ,&/.+')

'+$/+&.')',#')/."-)*+)*(99($&%/2';)CD,&/.+')12/="*+')"#/)2/2)-.2'+#/2+'@)1,(')'"(/)

+%%+')'+)/."&3+#/)B/.+)/."-)'-2$(9(8&+')>)&#)'+$/+&.)E$,')*+)%DF#/.A)G.($(#5H@)'"(/)

+%%+')#+)$"..+'-"#*+#/)-,'),&I)"6?+$/(9')*+)'(1-%($(/2)*+)1('+)+#)J&3.+)2*($/2')

-,.)%,)!"11(''("#)+&."-2+##+)E$,')*&)$,%$&%)*&)K+%9,.+)!"'/H;)L"&'),3"#')-,.)

,(%%+&.') (*+#/(9(2) %+') 9,$/+&.') 3+#,#/) .2*&(.+) %+) $"4/) *+) 9"&.#(/&.+) *&) '+.3($+)

&#(3+.'+%)0) .+3+#&') -+.*&') +/) 62#29($+') (#*(.+$/'@) -"&.) ,..(3+.) ,&)1"#/,#/) *+)

'&.$"4/)8&()*+3.,)B/.+)$"1-+#'2;))

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

12/="*"%"5(+)*+)$,%$&%)*"##2+)-,.)G,#M,.) NOPPPQ;)R+%"#) %&(@)56,%7&#0".'8&#7%-&'

-+0$0' -",' 9&' :&0/#&3' +,.;' <%$=' #&04&-$' $+' "' 04&-%>%&3' 0&$' +>' 0&#7%-&0' ",3' #"$&0?)) <+)

*2/+.1(#,/("#)*+)%,)$"1-"'(/("#)*+)%D"6%(5,/("#)*+)'+.3($+)&#(3+.'+%)1+/)+#)?+&)

/."(')9,$/+&.')-.(#$(-,&I0)%D2/+#*&+)*+')+99+/')*+).2'+,&@)%+)-.(I)*&)'+.3($+)+/)%+')

6&/') .+*('/.(6&/(9';) !+') /."(') 9,$/+&.') '"#/) (#/+.S.+%(2'@) +/) %,) $"1-"'(/("#) *+)

%D"6%(5,/("#) +/) '"#) /,.(9) E'&63+#/("##2H) '"#/) *+') 8&+'/("#') -"%(/(8&+';)

L2,#1"(#'@) $+//+) $"1-"'(/("#) *"(/) B/.+) (*+#/(9(2+) ,3,#/) /"&/) $,%$&%;) G,#M,.)

NOPPP@) -;OTOSOTUQ) 2/,6%() +#'&(/+) 8&+) V@+':&"0/#&' $=&' >/..' -+0$0' +>' %:4.&:&,$%,1' "'

6,%7&#0".' 8&#7%-&' A9.%1"$%+,' %$' %0' ,&-&00"#;' $+' 04&-%>;' ",' /,0/90%3%B&3' :"#C&$'

0-&,"#%+?;) G,.) *29(#(/("#) &#+) "6%(5,/("#) *+) '+.3($+) &#(3+.'+%) (1-%(8&+) &#+)

'&63+#/("#)*D&#)5."&-+)3+.')&#),&/.+';)G"&.)1+'&.+.)%+)$"4/)*+)1('+)+#)-%,$+)

*+) %D"6%(5,/("#@) (%) +'/) (#*('-+#',6%+) *D,3"(.) &#+) '/.&$/&.+) *+) 1,.$=2) ',#')

12$,#('1+)*+)'&63+#/("#)$"11+)$"1-,.,/(9;)!+)$"4/)*2-+#*)>)%,)9"(')*&)$"4/)

*+') .+''"&.$+') &/(%('2+') -"&.) $"#'/.&(.+) +/) +#/.+/+#(.) %+') (#9.,'/.&$/&.+') +/) *&)

12$,#('1+)*+)'&63+#/("#)-,.)%+8&+%)%+)'+.3($+)&#(3+.'+%)+'/)"6/+#&;))

)

)
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G,#M,.) NOPPPQ) 2/&*(+) +#'&(/+) %D&/(%(',/("#) *&) $"4/) (#$.21+#/,%@) VD'

-+,-&4$/".' 3&>%,%$%+,' +>' $=&' %,-#&:&,$".' -+0$' +>' 6,%7&#0".' 8&#7%-&' :/0$' #&-+1,%B&'

%,-#&:&,$".' -+0$0' +>' 0&#7%,1' 1#+/40' +>' -/0$+:&#0E' ,+$' F/0$' 0&#7%-&0?;) <+) $"4/)

(#$.21+#/,%) *D&#) '+.3($+) 1+'&.+) %D2$"#"1(+) *+) $"4/) 8&() '+.,(/) (#*&(/+) -,.) %,)

'&--.+''("#)*+)$+)'+.3($+;)G"&.),--%(8&+.)$+)'/,#*,.*)*+)$"4/)>)%,).+$=+.$=+)*&)

$"4/)*+) %D"6%(5,/("#)*+) '+.3($+)&#(3+.'+%) "#)*"(/) (*+#/(9(+.)*+&I)+#'+16%+')*+)

$"#'"11,/+&.';)!+&I)8&()#+)'D,6"##+.,(+#/)-,')',#')'&63+#/("#@)+/)$+&I)8&()%+)

9+.,(+#/;)R+%"#)G,#M,.)NOPPPQ@)"#)"6/(+#/),%".')*+&I)$"4/')0)%+)$"4/)*+)9"&.#(/&.+)

*D&#) ,$$:') %"$,%) -"&.) $+&I)8&() $="('(.,(+#/)*+)#+) '"&'$.(.+) 8&+)*,#') %+) $,*.+)

*D&#+)"6%(5,/("#)*+) '+.3($+)&#(3+.'+%) +/) %+) $"4/)*+) 9"&.#(/&.+)*D&#),$$:') %"$,%)

-"&.)$+&I)8&()$="('(.,(+#/)*+)'"&'$.(.+)',#')"6%(5,/("#;)<,)*(992.+#$+)+#/.+)$+')

+&I) $"4/') $"..+'-"#*) ,&) $"4/) *+) 9"&.#(/&.+) .2'&%/,#/) *+) %,) 1('+) +#) -%,$+) *+)

%D"6%(5,/("#)*+)'+.3($+)&#(3+.'+%;)

G,#M,.) 1+/) +#'&(/+) %D,$$+#/) '&.) %,) #2$+''(/2) *+) $"..(5+.) %+) $"4/) *+)

9"&.#(/&.+;)W)@=&)-+0$'$+'%,-/:9&,$0'+>'%:4.&:&,$%,1'",;'4"#$%-/."#'6,%7&#0".'8&#7%-&'

A9.%1"$%+,' :/0$' ".0+' $"C&' %,$+' "--+/,$' $=&' >#+#&1+,&' #&7&,/&0' #&0/.$%,1' >#+:' $=&'

0/90%3;':&-=",%0:'&:4.+;&3?;<+)$"4/)*+)1('+)+#)"+&3.+)*+)%D"6%(5,/("#)#D+'/)-,')

&#(8&+1+#/)$"1-"'2)*&)$"4/)*+)9"&.#(/&.+;)X%)*"(/),&''()-.+#*.+)+#)$"1-/+)%,)

.2*&$/("#)*+).+3+#&')#+/')E-,.).,--"./)>)&#)'$2#,.(")',#')"6%(5,/("#H)8&+)'&6(/)

%D"-2.,/+&.) *+) '+.3($+) &#(3+.'+%@) +/) 8&() .2'&%/+) *+) %,) -"%(/(8&+) *+) /,.(9($,/("#)

&/(%('2+) -"&.) 1+//.+) +#) J&3.+) %D"6%(5,/("#)Y) !+') $"4/') 3,.(+#/) '+%"#) %+')

1"*,%(/2')*+)1('+) +#)J&3.+)*+) %D"6%(5,/("#;) G,#M,.) NOPPPQ) (*+#/(9(+)*+&I) $,';)

CD&#+)-,./@)'()%+')$"#'"11,/+&.')8&()#+)'"&'$.(.,(+#/)-,')',#')'+.3($+)&#(3+.'+%)

-+&3+#/)B/.+)(*+#/(9(2')+/)$"##+$/2'),&).2'+,&)',#')$"4/')-"&.)+&I@),%".')%+)$"4/)

*+) 1('+) +#) J&3.+) *+) %D"6%(5,/("#) $"..+'-"#*) '/.($/+1+#/) ,&) $"4/) ,$/&+%) *+)

9"&.#(/&.+) *+) %D"6%(5,/("#;) CD,&/.+) -,./@) '() $+') $"#'"11,/+&.') -+&3+#/) B/.+)

(*+#/(9(2') '() "#) %+&.) -."-"'+) &#) /,.(9) '-2$(,%) E-%&') 6,'H) -"&.) %+') (#$(/+.) >)

'"&'$.(.+;)Z%".'@)%+)$"4/)*+)1('+)+#)J&3.+)*+)%D"6%(5,/("#)+'/)25,%)>)'"#)$"4/)*+)

9"&.#(/&.+)1"(#')%+').+3+#&')(''&')*+)$+)/,.(9;)

)

)

)
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)

F#9(#@)G,#M,.)NOPPPQ)-."-"'+)*+)-.+#*.+)+#)$"1-/+)%+)W)*29($(/)*D,$$:')[;)

V@=&':&$=+3' 3&7&.+44&3' "9+7&E'<%-=':&"0/#&0' $=&' %,-/:9&,$G0' -+0$' +>' %:4&.:&,$%,1'

",;'6,%7&#0".'8&#7%-&'A9.%1"$%+,'"0'$=&'0/:'+>'$=&'"33%$%+,".'#&0+/#-&'-+0$0' %,-/##&3'

",3'>+#&1+,&0'#&7&,/&0E'%0'"'.+1%-"..;'-+##&-$'<";'$+'3&$&#:%,&'$=&'%,-#&:&,$".'-+0$'+>'"'

4.",'$="$'4/#0/&0'6,%7&#0".'8&#7%-&'1+".0'9;'%:4+0%,1'"'0+-%"..;'3&$&#:%,&3':"H%:/:'

#"$&' -",' 0+:&$%:&0' 9&' -".-/."$&3'/0%,1' "':+#&' 3%#&-$' "44#+"-=\;) G,.) .,--"./) >)&#+)

'(/&,/("#) *+) 1,.$=2) ',#') '&63+#/("#@) *,#') %,8&+%%+) %D,$$:') %"$,%) +'/) /,.(92) ,&)

$"4/)(#$.21+#/,%)1"A+#@)%+)$"4/)*+)%D"-2.,/+&.)*+)'+.3($+)&#(3+.'+%)+'/)%,)-+./+)

8&+) %D"6%(5,/("#) $.2+) -,.) %,) $"##+I("#) *+) $"#'"11,/+&.') *"#/) %+) $"4/)

(#$.21+#/,%)*+)$"##+I("#)+'/)-%&')2%+32)8&+)%+)/,.(9)1,I(1&1)?&52)'"$(,%+1+#/)

,$$+-/,6%+;) !+//+) 1+'&.+) +'/) .+%(2+) ,&) W)*29($(/) *D,$$:')[) *+) %D"-2.,/+&.) *+)

'+.3($+)&#(3+.'+%@) (;+)>) %,)*(992.+#$+)+#/.+) %+)$"4/)*+) 9"&.#(/&.+)*+) %D,$$:')+/) %+)

.+3+#&)*D,$$:';))

G,#M,.)NOPPPQ@)*"##+)*"#$)*+&I)$"#$%&'("#';)VI/%$&'1&,&#"..;E'$=&'-+0$0'$+'

"' .+-".' &H-=",1&'-"##%&#'+>' %:4.&:&,$%,1'68A'"#&' &J/".' $+' $=&'"--&00'3&>%-%$' +>>0&$'9;'

-+,$#%9/$%+,0' #&-&%7&3' >#+:' 7&#$%-".' 0&#7%-&0)KLM' @=&0&' -".-/."$%+,0' 0=+/.3' 9&' :"3&'

<%$=' #&04&-$' $+' $=&' :"#C&$' &,7%#+,:&,$' &H4&-$&3' $+' 4#&7"%.' <=&,' $=&' 68A' %0'

%:4.&:&,$&3?;)X%)+'/)>)#"/+.)8&+)'()G,#M,.@)-.+#*)+#)$"1-/+)%+').+3+#&')-+.*&'@)

(%) #D(#$%&/) -,') *,#') ',) 12/="*"%"5(+) %+') 62#29($+') (#*(.+$/') *&) '/,/&/)

*D"-2.,/+&.)*+)'+.3($+)&#(3+.'+%@)*"#/)#"&'),3"#')3&)8&D(%')-"&3,(+#/)1"*(9(+.)

'+#'(6%+1+#/)%+')+'/(1,/("#';)

)

C,#')%,)-,./(+)8&()'&(/@)#"&')2/&*(+."#')%+')1"*,%(/2')*+)9(#,#$+1+#/)*&)

$"4/)52#2.2)-,.)%+')"6%(5,/("#')*+)'+.3($+)&#(3+.'+%;))

)

)
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! "#$!

%&'()*+,'-)&!*.!/0!10('-.!

!

20! (34)(5.! *.! /0! (36/.5.&'0'-)&! *.7! -&*+7'(-.7! *.! (37.0+! -51)7.! +&.!

(.4)&'.! 6/)80/.! *.7! 5)*0/-'37! *.! 4-&0&,.5.&'! *.7! )8/-60'-)&7! *.! 7.(9-,.!

+&-9.(7./:!;&!.44.'<! /.7!(34)(5.7!.&6063.7!5.''.&'!4-&!=!/>+'-/-70'-)&!63&3(0/-73.!

*.7! 7+89.&'-)&7! ,()-73.7! ,)55.! 5)*.! *.! 4-&0&,.5.&':! 2.7! 0+')(-'37! *.!

(36+/0'-)&!*)-9.&'!*)&,!5.''(.!.&!1/0,.!+&!&)+9.0+!53,0&-75.!1.(5.''0&'!*.!

4-&0&,.(! /.! 7+(,)?'! -51)73! 0+@! )13(0'.+(7! *.! 7.(9-,.! +&-9.(7./:! 20!

1()8/350'-A+.!*.!,.''.!10('-.!.7'!,)55.!*0&7!/0!1(3,3*.&'.!*.!'.&'.(!*>3'08/-(!

/>.@-7'.&,.!B)+!&)&!C!*>+&.!5)*0/-'3!D!+&-9.(7.//.!E!*.!4-&0&,.5.&'<!0+!7.&7!)+!

,.//.F,-! ,)&9-.&*(0-! 1)+(! />.&7.58/.! *.7! -&*+7'(-.7! 3'+*-3.7:! G)+(! ,./0! &)+7!

1077.()&7!10(!*.+@!3'01.7:!

H>+&.! 10('! 1(37.&'.(! /.7! *-443(.&'.7! 5)*0/-'37! *.! 4-&0&,.5.&'! *.7!

)8/-60'-)&7!*.!7.(9-,.!+&-9.(7./!1)77-8/.:!I)+7!3'+*-.()&7!0-&7-!7+,,.77-9.5.&'<!

/.!4)&*7!*.!7.(9-,.!+&-9.(7./<!/.7!7.(9-,.7!(37.(937<!/.!4-&0&,.5.&'!10(!/>-51J'<!/.!

!"4' ,#' !2"4! .'! .&4-&! /.7! .&,KL(.7! *.! 7.(9-,.! +&-9.(7./:! M.''.! 3'01.! 1077.! &)&!

7.+/.5.&'! 10(! /0! 1(37.&'0'-)&! *+!5)*.! *.! 4-&0&,.5.&'! .&! '0&'! A+.! './<! 0-&7-!

A+.! 10(! *.7! .@.51/.7<! 50-7! 0+77-! 10(! />0&0/N7.! *.! 7.7! 090&'06.7! .'!

-&,)&93&-.&'7<! .&! '.(5.!*>.44-,0,-'3<!*.!8-.&! O'(.<!*>011/-,08-/-'3<!*.! /-5-'0'-)&!

*.7!,)?'7!.'!*.!,)&'-&+-'3!*+!7.(9-,.!+&-9.(7./:!G)+(!5.&.(!=!8-.&!,.''.!3'+*.!

&)+7! 09)&7! ,K)-7-! *.! (.6()+1.(! /.7! *-443(.&'.7! 5)*0/-'37! .@-7'0&'.7! .&! *.+@!

7)+7F6()+1.7!P!/.7!5)*0/-'37!D!'(0*-'-)&&.//.7!E!*.!4-&0&,.5.&'<!.'!/.7!5)*0/-'37!

A+.!&)+7!09)&7!A+0/-4-3.7!*>!D!0/'.(&0'-9.7!E:!M.''.!3'+*.!40-'!/>)8Q.'!*+!1(.5-.(!

,K01-'(.:!

H>0+'(.!10('<!&)+7!'.&'.()&7!*0&7!/.!*.+@-L5.!,K01-'(.!*.!,)510(.(!/.7!

5)*.7!*.!4-&0&,.5.&'!.&'(.!.+@:!G)+(!.44.,'+.(!,.''.!,)510(0-7)&<!&)+7!09)&7!

,K)-7-! '()-7! ,(-'L(.7:! H>+&.! 10('<! /.+(! .44.'! 7+(! /.! 8-.&FO'(.! 7),-0/<! *>0+'(.! 10('!

/.+(! ,)((.71)&*0&,.! 0+@! ,(-'L(.7! 3*-,'37! 10(! /.7! 0+')(-'37! .+()13.&&.7! RMST!

BU$C$VWX!Y!.'!.&4-&!/.+(!40,-/-'3!*.!5-7.!.&!Z+9(.!B,.!A+.!&)+7!09)&7!&)553!/.+(!

D!011/-,08-/-'3!EC:!

!



!"#$%&'()'*+",%$#&'-)''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''./$#0123$%0/''

! "#$!

%&'()*+,'-)&!./&/(012!*+!,304-'(2!5!

!

60! 4()71/80'-9+2! *2! ,2! ,304-'(2! ,)&:-:'2! 2&! 1;/'+*2! *2:! *-<</(2&'2:! 2:!

8)*01-'/:=!0-&:-!9+2!12+(:!0>0&'0.2:!2'!-&,)&>/&-2&':!(2:42,'-<:=!*2!<-&0&,282&'!

*2:!:+(,)?':!2&.2&*(/:!40(!12!:2(>-,2!+&->2(:21@!!

A+->0&'! 10! 8/'3)*)1).-2! 4()4):/2! 40(! B(282(! &$' "4)! CDEE$F=! &)+:!

4(/:2&')&:!-,-!,2:!*-<</(2&'2:!8)*01-'/:!12:!+&2:!04(G:!12:!0+'(2:!2'!&)+:!'2&')&:!

*;2&! <0-(2! 0440(0H'(2! 12:! 4(-&,-40+I! 0>0&'0.2:! 2'! -&,)&>/&-2&':=! J! 10! <)-:! *;+&!

4)-&'!*2!>+2!'3/)(-9+2!./&/(01=!2'!*;+&!4)-&'!*2!>+2!284-(-9+2@!K!,309+2!<)-:!

9+2! ,210! &)+:! 0! /'/! 4)::-712=! &)+:! 0>)&:! /.01282&'! 2I4):/! *2:! 2I28412:!

L284-(-9+2:! 2'M)+! <)(801-:/:N! *2! 8-:2! 2&! 0441-,0'-)&! *2! ,2:! *->2(:2:!

8/'3)*)1).-2:@!

O)+:!0>)&:!,3)-:-!*2!(2.()+42(!12:!*-<</(2&'2:!8)*01-'/:!*2!<-&0&,282&'!

2I-:'0&'2:! 2&! *2+I! :)+:P.()+42:@! O)+:! 0>)&:! )4/(/! ,2''2! *-:'-&,'-)&! 2&!

<)&,'-)&=!J!10!<)-:!*2!1;),,+((2&,2!*2!8-:2!2&!0441-,0'-)&!(/2112!*2:!8)*01-'/:=!2'!

2&! <)&,'-)&! *2! 1;0&'/(-)(-'/! *;/'+*2! 2'! *2! 8-:2! 2&! 410,2! *2:! :)1+'-)&:@! O)+:!

/'+*-)&:!*)&,!*0&:!+&!4(28-2(! '284:! 12:!8/'3)*)1).-2:!*2! <-&0&,282&'! 9+2!

&)+:!0>)&:!9+01-<-/2:!*2!Q!'(0*-'-)&&2112:!R=!,;2:'PJP*-(2!12:!41+:!+'-1-:/2:!2'M)+!

12:! 41+:! /'+*-/2:@! %1! :;0.-'! *2:! :+7>2&'-)&:! ,()-:/2:! 0-&:-! 9+2! *2:! <)&*:! *2!

:2(>-,2! +&->2(:21! L:2,'-)&! DN@! S'! *0&:! +&! *2+I-G82! '284:! 12:! 8/'3)*)1).-2:!

Q!01'2(&0'->2:!R! ,;2:'PJP*-(2! &;/'0&'! 40:! )+! 42+! +'-1-:/2:! *0&:! 10! (/01-'/=! 80-:!

)<<(0&'! *2! (/2112:! 4)::-7-1-'/:! *;01'2(&0'->2! 0+I! 4(/,/*2&'2:@! A)-'=! 1;-84):-'-)&!

./&/(012=!12!!"5'0#'!4"T!0-&:-!9+2!12:!2&,3G(2:!*2!:2(>-,2!+&->2(:21!L:2,'-)&!"N@!

!

!



!"#$%&'()'*+",%$#&'-)''''''''''''''''''''''''''.&/$%01'-'2'3&4'506&4'6&'7%1"1/&5&1$'$#"6%$%011&34)''

! "#$!

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

(431)()*++&5/-!
!

63+/!'&((&!/&'()*+!'*+/3'47&!389!0*1&/!1&!2)+3+'&0&+(!:!(431)()*++&5/!;<!

+*8/!3=*+/!'>*)/)!1&!4&?4*8@&4!1&89!0*135)(7/!1&!2)+3+'&0&+(!1&/!*A5)?3()*+/!

1&!/&4=)'&!8+)=&4/&5-!6B8+&!@34(<!5&/!07'3+)/0&/!:!>)/(*4)C8&/!;!1&!2)+3+'&0&+(!

18!/&4=)'&!8+)=&4/&5!C8)!&9)/(3)&+(!3=3+(!5&!0*8=&0&+(!1&!1747?5&0&+(3()*+<!&(!

C8)! /*+(<! 13+/! '&4(3)+/! '3/<! &+'*4&! *@743()*++&5/-! D&/! 07'3+)/0&/! C8&! 5B*+!

4&?4*8@&! /*8/! 5B3@@&553()*+! 1&! :!/&4=)'&/! 47/&4=7/!;! /&4*+(! 3A*417/! 13+/! 5&!

1&89)E0&!@343?43@>&!1&!'&((&!/&'()*+-!6B38(4&!@34(<! 5&!07'3+)/0&!C8)!'*+18)(!

38! 2)+3+'&0&+(!1&/!*A5)?3()*+/!1&!/&4=)'&!8+)=&4/&5!@34! (*8/! 5&/!*@743(&84/-! F5!

&/(! '&58)! C8)! &/(! @472747! @34! 5&/! 38(*4)(7/! 1&! 47?853()*+! (3+(! +3()*+35&/!

C8B&84*@7&++&/-!G*8/!5&!(43)(&4*+/!13+/!+*(4&!@4&0)&4!@343?43@>&-!

!

H,! I)+3+'&0&+(! 18! /&4=)'&! 8+)=&4/&5! @34!

(*8/!5&/!*@743(&84/-!
!

J!K4)+')@&/L!

!

,-M7'3+)/0&!1&!A3/&!L!

!

D&!0*1&!1&!2)+3+'&0&+(!'*+/)/(&!N!'47&4!8+!2*+1/!1&!/&4=)'&!8+)=&4/&5<!

2)+3+'7!@34!1&/!(39&/!)0@5)')(&/!*8!&9@5)')(&/<!@475&=7&/!/84!5&/!*@743(&84/!C8)!+&!

/*+(! @3/! /*80)/! 389! *A5)?3()*+/! 1&! /&4=)'&! 8+)=&4/&5-! .&/! /*00&/! 3)+/)!

'*55&'(7&/! /*+(! 35*4/! 8()5)/7&/! @*84! 3''*41&4! 8+&! '*0@&+/3()*+! O(*(35&! *8!

@34()&55&P! N! 5B*@743(&84! 18! /&4=)'&! 8+)=&4/&5! @*84! '&/! *A5)?3()*+/-! Q+! *A()&+(!

1*+'!8+&!534?&!A3/&!1&!(393()*+<!C8)!@&8(<!38!0*)+/!@*(&+()&55&0&+(<!?7+74&4!8+!



!"#$%&'()'*+",%$#&'-)''''''''''''''''''''''''''.&/$%01'-'2'3&4'506&4'6&'7%1"1/&5&1$'$#"6%$%011&34)''

! "#R!

3''4*)//&0&+(!18!A)&+ST(4&-!6&!@58/<!5&/!'*+(4)A8()*+/!)0@*/7&/!389!*@743(&84/!

@&8=&+(!3A*8()4!N!8+&!4718'()*+!1&!5B)0@*4(3+'&!1&!5B7'4703?&-!!

U+!&22&(<!/)!5&/!:!(39&/!1&!/&4=)'&!8+)=&4/&5!;!/*+(!'*44&'(&0&+(!AV()&/<!8+!

'*+'844&+(!+&!@&8(!'3@(84&4!8+!/&?0&+(!1&!034'>7!C8&!/B)5!&/(!@58/!&22)'3'&!C8&!

5B*@743(&84! >)/(*4)C8&-! 6*+'<! 5&! @4*'&//8/! '*+'844&+()&5! &/(! @58/! &22)'3'&! &(! 53!

/84=)&!1&! 5B*@743(&84!>)/(*4)C8&!+B&/(!@58/!0&+3'7&!C8&! /B)5! &/(!0*)+/! &22)'3'&!

C8&! 5&/! 38(4&/! 2)40&/-! D&((&! 0*135)(7! 1&! 2)+3+'&0&+(! &/(! @47'*+)/7&! @34! 5&/!

38(*4)(7/!&84*@7&++&/!'*00&!'&55&! '*44&/@*+13+(! 5&!0)&89!389!&9)?&+'&/!1&/!

/'>703/!1&!2)+3+'&0&+(!@47/&+(7/!@58/!>38(-!!

U+! &22&(! 13+/! /3! '*008+)'3()*+! /84! 5&! /&4=)'&! 8+)=&4/&5! 1&/!

(757'*008+)'3()*+! WDQM! ORXPYZ[! ,<! 53! D*00)//)*+! &84*@7&++&! @47')/&! C8&!

:!8"14'/&' /"6#&' &4$' #&/0119&' 3"',044%:%3%$;'6&',#0/;6&#'"9'<&#4&5&1$'6&4' /01$#%:9$%01'

40%$'=%>',"#'3&':%"%4'6?91'70164'6&'4&#<%/&'91%<&#4&3'%16;,&16"1$'"9'1%<&"9'1"$%01"3@'A9%'

#&<&#4&#"%$'3&4'4055&4'1;/&44"%#&4'"9B'0,;#"$&9#4',#&4$"1$'3&'4&#<%/&'91%<&#4&3@'40%$'=%%>'

6%#&/$&5&1$' "9B' 0,;#"$&9#4' 709#1%44"1$' 3&' 4&#<%/&' 91%<&#4&3' 4094' 3"' 70#5&' 6?91&'

#&6&<"1/&' 49,,3;5&1$"%#&' 4?"C09$"1$' "9B' ,"%&5&1$4' 6?0#6#&' /055&#/%"3' &77&/$9;4' "9'

$%$#&' 6&' 3?%1$&#/011&B%01' "9' #;4&"9!;-! .3! D*00)//)*+! U84*@7&++&! )+1)C8&! 1*+'!

'53)4&0&+(!C8&!'&! /'>703!1&! 2)+3+'&0&+(!A3/7! /84! 53! '*+(4)A8()*+!1&! (*8/! 5&/!

*@743(&84/! 3! /3! @47274&+'&-! \*8(&2*)/<! 53! '*008+)'3()*+! 1&! 53! D*00)//)*+!

U84*@7&++&!+&!@47')/&!@3/!/&/!0*135)(7/!1&!0)/&!&+!]8=4&-!

%&5*+! D4&0&4! &$' "3)! W,RRY[<! )5! ^! 3! (4*)/! /*58()*+/! @*84! 5&=&4! 5&/!

'*+(4)A8()*+/!38!I*+1/!1&!%&4=)'&!_+)=&4/&5!L!

!

.&/! :!(39&/! 1&! /&4=)'&! 8+)=&4/&5!;!L! @34! &9&0@5&! 1&/! (39&/!

/@7')2)C8&/!&+!2*+'()*+!18!+)=&38!1&!=&+(&!1&/!*@743(&84/-!

.&/! :!/84'>34?&/! 1B3''E/!;!L! '&((&! *@()*+! +B7(3+(! =353A5&! C8&! /)! 5&/!

'*+'844&+(/!8()5)/&+(!(*8(!*8!@34()&!18!47/&38!1&!5B*@743(&84!>)/(*4)C8&-!

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
,!D*008+)'3()*+!1&!53!D*00)//)*+!38!K345&0&+(!U84*@7&+<!38!D*+/&)5<!38!D*0)(7!`'*+*0)C8&!&(!%*')35!
&(! 38! D*0)(7! 1&/! a7?)*+/<! :!.&! /&4=)'&! 8+)=&4/&5! 1&/! (757'*008+)'3()*+/! 13+/! 53! @&4/@&'()=&! 1B8+!
&+=)4*++&0&+(!@5&)+&0&+(!5)A7435)/7!;<!DQM!ORXP!YZ<!b489&55&/<!,Z!034/!,RRX-!



!"#$%&'()'*+",%$#&'-)''''''''''''''''''''''''''.&/$%01'-'2'3&4'506&4'6&'7%1"1/&5&1$'$#"6%$%011&34)''

! "Xc!

.&/! :!2*423)(/!;!L! C8)! @&8=&+(! T(4&! @4)/! /*)(! /84! 5&/! =&+(&/! /*)(! /84! 5&/!

&+'>E4&/! @*84! 5&/! 5)'&+'&/! '*00&! 'B&/(! 5&! '3/! 13+/! 5&! /&'(&84! @*/(35! &+!

J55&03?+&-!

!

!

.3! /*58()*+! 1&/! :!2*423)(/!;! '*+/)/(&! &+! 8+&! (393()*+! 2*423)(3)4&! 1&/!

*@743(&84/-! U55&! +&! 1*)(! @3/! &+?&+14&4! 1&! 1)/(*4/)*+! 13+/! 5&/! @4)9! O8+! '*d(!

1B&+(47&!2)9&!+&!1*)(!@3/!322&'(&4!5&/!17')/)*+/!1&!@4)9!@4)/&!13+/!8+&!*@()C8&!1&!

039)0)/3()*+! 18! @4*2)(! 1&! 5B*@743(&84P<! 03)/! &55&! @&8(! ?T+&4! 5B&+(47&! /84! 5&!

034'>7<!&+!'*+/()(83+(!8+&!A344)E4&!N!5B&+(47&-!!

6B8+! @*)+(! 1&! =8&! @84&0&+(! /(3()C8&! O@*84! 8+! +*0A4&! 1*++7!

1B*@743(&84/!3'()2/P!5B8()5)/3()*+!1B8+!(&5!)+/(480&+(!@343e(!/718)/3+(&<!0T0&!/B)5!

238(!(&+)4!'*0@(&!18!23)(!C8&!18!@*)+(!=8&!1&!5B*@()080!1&!/&'*+1!43+?<!)5!+B&/(!

@3/!@*//)A5&!1&!17(&40)+&4!5B&22)'3')(7!4&53()=&!1&/!)+/(480&+(/!/)0@5&0&+(!/84!

53!A3/&!18!+*0A4&!@58/!*8!0*)+/!?43+1!1&!1)/(*4/)*+/!C8B)5/!&+?&+14&+(-!6B8+!

@*)+(!1&!=8&!1^+30)C8&<!5&/!(39&/!2*423)(3)4&/!@&8=&+(!3=*)4!1&/!&22&(/!+7?3()2/!

/84! 5&! f&5234&-! U+! &22&(<! &55&/! '47&+(! 1&/! A344)E4&/! N! 5B&+(47&! C8)! 4718)/&+(! 5&!

+*0A4&! 1B*@743(&84/! /84! 5&! 034'>7! &(! &0@T'>&+(! 5B&+(47&! 1B38(4&/! 2)40&/!

&22)'3'&/-!

%&5*+! D4&0&4! &(! 35-! W,RRY<! @-! "X[<! :!D1%<&#4"3' 4&#<%/&' $"B&4' "16' "//&4'

49#/+"#E&4' "#&' &A9%<"3&1$' %7' +&#&' %4' 10' ,044%:%3%$F' 07' :F,"44%1E' "16' %7' $+&' 1&$G0#H'

/014$%$9$&4' "1' %1,9$' G+%/+' +"4' $0' :&' 94&6' %1' 7%B&6' ,#0,0#$%014' =%)&' %$' /"110$' :&'

49:4$%$9&6':F'0$+&#4'%1,9$4>!;-!

.&/! /84'>34?&/!1B3''E/! )+18)/&+(!0*)+/!1&! '*d(/!1&! (43+/3'()*+!C8&! 5&/!

(39&/!1&!/&4=)'&!8+)=&4/&5-!D&')!&/(!18!38!23)(!C8B)5!&/(!/822)/3+(!1B38?0&+(&4!53!

'>34?&!1B3''E/!C8)!&/(!1&!(*8(&!23g*+/!47'5307&-!F5!+B&/(!+73+0*)+/!@3/!'&4(3)+!

C8&!'&((&!1)2274&+'&!/*)(!/)?+)2)'3()=&<!&+!@34()'85)&4!/)!5&/!=&+(&/!1&/!*@743(&84/!

/*+(!/*80)/&/!N!8+&!(393()*+!N!53!A3/&-!!

%)!5&!'*+(*84+&0&+(!*8!53!/8A/()(8()*+!/*+(!@*//)A5&/<!35*4/!5&/!/84'>34?&/!

1B3''E/! @&8=&+(! )+18)4&! 8+! '*+(*84+&0&+(! )+&22)'3'&! *8! 1&/! )+&22)'3')(7/! 1&!

@4*18'()*+-! .&/! (39&/! 1&! /&4=)'&! 8+)=&4/&5! /*+(! @58/! (43+/@34&+(&/! @*84! 5&/!

'*+/*003(&84/-! .&! 2)+3+'&0&+(! 1&/! *A5)?3()*+/! 1&! /&4=)'&! 8+)=&4/&5! &/(!



!"#$%&'()'*+",%$#&'-)''''''''''''''''''''''''''.&/$%01'-'2'3&4'506&4'6&'7%1"1/&5&1$'$#"6%$%011&34)''

! "X,!

'53)4&0&+(! /7@347! 1&/! 38(4&/! '>34?&/! 1&! 2*+'()*++&0&+(! O'*d(! 034?)+35! 1&!

5B3''E/<!2)+3+'&0&+(!1&/!'*d(/!2)9&/!18!47/&38P<!C8)!&+(4&+(!13+/!53!172)+)()*+!1&!

53! '>34?&! 1B3''E/-! K*84! 47/80&4<! 5*4/C8&! 5&/! 1&89! *@()*+/! /*+(! @*//)A5&/<! 5&/!

(39&/!1&!/&4=)'&!8+)=&4/&5!3@@343)//&+(!'*00&!5&!0&)55&84!)+/(480&+(-!

!

"-! U9&0@5&/! 1&! 2)+3+'&0&+(! 18! '*d(! +&(! 18! /&4=)'&!

8+)=&4/&5!/&5*+!'&((&!07(>*1*5*?)&L!

!

G*8/!@47/&+(*+/!)')!(4*)/!&9&0@5&/!1&!2)+3+'&0&+(!1&/!/84'*d(/!)+18)(/!

@34! 5&/! *A5)?3()*+/! 1&! /&4=)'&! 8+)=&4/&5<! =)3! 8+! 2*+1/! 1&! /&4=)'&! 8+)=&4/&5! *8!

8+&! /84'>34?&! 1B3''E/-! .&! @4&0)&4! &/(! 8+&! &9&0@5&! (>7*4)C8&! @&40&((3+(! 1&!

0&/84&4! 5B)+')1&+'&!1&!'&!(^@&!1&!2)+3+'&0&+(!&(!1&!1)/()+?8&4!&+(4&!/&/!1&89!

0*135)(7/-! .&! /&'*+1! &/(! '&58)! 18! 2)+3+'&0&+(! 18! /&4=)'&! 8+)=&4/&5! 1&/!

(757'*008+)'3()*+/!&+!I43+'&! /*8/! 5&! '*+(4h5&!1&! 5BJ?&+'&!1&!a7?853()*+!1&/!

\757'*008+)'3()*+/!OJa\P-!U(! 5&! (4*)/)E0&!'&58)!18!0*1&!1&!2)+3+'&0&+(!1&/!

*A5)?3()*+/! 1&! /&4=)'&! @8A5)'! 75&'(4)C8&<! &+! I43+'&<! 0)/! &+! @53'&! @34! 53!

D*00)//)*+!1&!a7?853()*+!1&!5B`5&'(4)')(7!ODa`P-!

!

3-!U9&0@5&!(>7*4)C8&!L!

D*00&+(!8+!0*+(3+(!1*++7!1&!'*d(!+&(!1&!/&4=)'&!8+)=&4/&5!/&!47@34()(S

)5!&+(4&!5&/!*@743(&84/!3//8i&(()/!N!'*+(4)A8()*+!13+/!5&!'314&!1B8+!07'3+)/0&!1&!

I%_!j!K*84!1*++&4!8+&!)558/(43()*+<!+*8/!1*++*+/!)')<!5B&9&0@5&!1*++7!@34!G&8!

&$'"3-W,RRY[<!A3/7!/84!5&/!1*++7&/!/8)=3+(&/!L!

.B*@743(&84!>)/(*4)C8&!OJP!&/(!&+'*4&!5B*@743(&84!1*0)+3+(<!

F5!^!3!1&89!*@743(&84/!1&!47/&38!+3()*+389!ObP!&(!ODP!C8)!*+(!8+&!@34(!1&!

034'>7!/)?+)2)'3()=&!&(!8+!38(4&!@58/!@&()(!O6P<!

U+! @58/<! )5! ^! 3! 1)9! 2)40&/! Ok! *@743(&84/! 1&! 47/&38! 47?)*+389! &(! X!

2*84+)//&84/! 1&! /&4=)'&/P! C8)! /*+(! 3//8i&(()/<! 'B&/(SNS1)4&! C8)! *+(! 1&/! 4&=&+8/!

+&(/!/8@74)&84/!N!c-#!0)55)*+/!1B7'8<!

\*8/!5&/!*@743(&84/!3//8i&(()/!*+(!/7@347!5&84/!/&4=)'&/!1&!A3/&!1&/!38(4&/<!



!"#$%&'()'*+",%$#&'-)''''''''''''''''''''''''''.&/$%01'-'2'3&4'506&4'6&'7%1"1/&5&1$'$#"6%$%011&34)''

! "X"!

.&/! +*8=&389! &+(43+(/! /*+(! (*8/! 4&5)7/! N! 5B)+243/(48'(84&! 1&! 5B*@743(&84!

>)/(*4)C8&<!

.&/! *A5)?3()*+/! 1&! /&4=)'&! 8+)=&4/&5! +&! /*+(! )0@*/7&/! C8BN! 5B*@743(&84!

>)/(*4)C8&<!

.&/!*A5)?3()*+/!'38/&+(!8+!'*d(!+&(!1&!,cc!0)55)*+/!1B7'8/!N!5B*@743(&84!

>)/(*4)C8&<!=&+3+(!1&!/&/!'*+/*003(&84/!+*+!4&+(3A5&/<!/84!8+!4&=&+8!+&(!(*(35!

1&!"X!cRc!0)55)*+/!1B7'8/-!

.&! (3A5&38! 1&! 5B3++&9&! llFm! O@-! lllFFP! 0*+(4&! 8+&! 1)/(4)A8()*+!

>^@*(>7()C8&! 1&/! 4&=&+8/! A48(/! ! 1&/! @3)&0&+(/! 1718'()A5&/! 1&/! *@743(&84/!

3//8i&(()/-!Q+!&/()0&!C8B)5!^!3!C83(4&!?4*/!*@743(&84/!:!J!;<!:!b!;<!:!D!;<!:!6!;<!&(!

8+!?4*8@&!1&!@58/!@&()(/!17+*007!:!38(4&/!;-!.&/! '*5*++&/!,!N!#!1*++&+(! 5&/!

4&=&+8/!A48(/-!.&/!'*5*++&/!Y!N!R!5&/!17@&+/&/!1718'()A5&/-!Q+!1*)(!+*(&4!C8&!5&!

(*(35! 1&/! 4&=&+8/! 1B)+(&4'*++&9)*+! 1*)(! T(4&! 7?35! 38! (*(35! 1&/! 17@&+/&/!

1B)+(&4'*++&9)*+-!6&!@58/<!53!/*00&!1&/!4&=&+8/!1&!?4*/!O'*5!ZP!1*)(!T(4&!7?35&!

N!53!/*00&!1&/!17@&+/&!1&!?4*/!O'*5!YP-!!

K34!'*+(4&<!5&/!17@&+/&/!(*(35&/!@*84!5&/!5)?+&!5*87&/!O'*5!R!P!+&!/*+(!@3/!

2*4'&0&+(!7?35&/!389! 4&=&+8/! (*(389!1&/! 5)?+&/! 5*87&/! O'*5!#P<!@8)/C8&!1&! (&5/!

/&4=)'&/!/*+(!38//)! 2*84+)/!@*84! 5&/!47/&389!1B&+(4&@4)/&/!&(! 5&/!38(4&/!?4*8@&/!

C8)!+&! /*+(!@3/!3//8i&(()/!N! '*+(4)A8()*+-!n!'38/&!1&! '&((&! )+7?35)(7<! 53! /*00&!

1&/!=&+(&/!1&!17(3)5!O'*5!,!&(!"P!1)22E4&!1&!53!/*00&!1&/!4&=&+8/!+&(/!O!'*5!,,P!1&!

,#!0)55)*+/!1BU'8-!

!

.3!'*+(4)A8()*+!1&!'>3C8&!*@743(&84!&/(!'35'857&!3)+/)!L!

a&=&+8!1&!17(3)5!+3()*+35!O'*5!,P!

o!! 4&=&+8!1&!17(3)5!)+(&4+3()*+35!O'*5!"P!

o!! 4&=&+8!1&/!=&+(&/!1&!?4*/!O'*5!ZP!

o! 4&=&+8!1B)+(&4'*++&9)*+!O'*5!kP!

o! 4&=&+8!1&/!5)?+&/!5*87&/!O'*5!#P!

S!! 17@&+/&/!@*84!5&/!/&4=)'&/!1&!?4*/!O'*5!YP!

S!! 17@&+/&/!@*84!5&/!/&4=)'&/!1B)+(&4'*++&9)*+!O'*5!$P!

S! 17@&+1&/!@*84!5&/!5)?+&/!5*87&/!O'*5!RP!



!"#$%&'()'*+",%$#&'-)''''''''''''''''''''''''''.&/$%01'-'2'3&4'506&4'6&'7%1"1/&5&1$'$#"6%$%011&34)''

! "XZ!

S! 4&=&+8/!+&(!1&/!D!+*+! 4&+(3A5&! O@*84! 5&! 2*84+)//&84!18! %_P! O'*5!

,"P!

- 1718'()*+!1&!c-#!0)55)*+/!1BU'8-!

!

p! b3/&!1&!'*+(4)A8()*+!1&!5B*@743(&84!

!

F5!&/(!7?35&0&+(!@*//)A5&!1B&+=)/3?&4!8+!/^/(E0&!1&!2)+3+'&0&+(!A3/7!/84!

8+!/8@@570&+(!N!53!'>34?&!1B)+(&4'*++&9)*+-!!

63+/!8+&!(&55&!3@@4*'>&<!5&!2*84+)//&84!18!/&4=)'&!8+)=&4/&5!@34(3?&!/*+!

'*d(! +&(! 3=&'! 5&/! 38(4&/! *@743(&84/! )+(&4'*++&'(7/! N! /*+! 47/&38-!J5*4/! C8&! 5&/!

*@743(&84/! )+(&4'*++&'(7/! @3)&+(! 8+&! '>34?&! /8@@570&+(3)4&! &9@5)')(&<! 5&!

2*84+)//&84!18!/&4=)'&!8+)=&4/&5!/8@@*4(&!8+&!'>34?&!)0@5)')(&!'*44&/@*+13+(!N!

/3! @34(! 1&! '*d(! +&(-! .3! (43+/@34&+'&! &9)?&! 35*4/! C8&! '&(! *@743(&84! 4&+1&!

@8A5)C8&!/3!'*+(4)A8()*+!)0@5)')(&-!

.&!(3A5&38!1&!5B3++&9&!llm!O@-!lllFFFP!1*++&!8+!&9&0@5&!1&!'35'85!13+/!

5&! '3/! 1B8+&! '>34?&! /8@@570&+(3)4&! 1B)+(&4'*++&9)*+-! .&/! 1*++7&/! /*+(! 5&/!

0T0&/!C8&!@58/!>38(-!

.&/!47/85(3(/!/*+(!/&+/)A5&0&+(!5&/!0T0&/!C8&!'&89!18!I%_!O'*5*++&/!,#!

&(!,XP-!.B&9'58/)*+!1&/!2*84+)//&84/!@84/!1&!/&4=)'&/!+&!'>3+?&!@3/!?43+1!'>*/&-!

Q+! 0*+(4&! A)&+! C8&! 5&! @34(3?&! 1&/! '*d(/! =)3! 8+&! '>34?&! /8@@570&+(3)4&! +&!

1)22E4&! C8&!034?)+35&0&+(!1&! '&58)! *@747!13+/! 5&! '314&!18!I%_-.3!1)2274&+'&!

03i&84&!&/(!C8&!5&/!@3)&0&+(/!/*+(!23)(/!1)4&'(&0&+(!38!2*84+)//&84!18!/&4=)'&!

8+)=&4/&5<! &(! C8&! 53! '>34?&! C8&! @3)&! '&58)S')! &/(! )0@5)')(&<! 1*+'! @58/! /8i&((&! N!

'38()*+!18!23)(!1&!5B*@3')(7!3)+/)!'477&-!

!

A-!I*+1/!1&!/&4=)'&!8+)=&4/&5!1&/! (757'*008+)'3()*+/!0)/!&+!

@53'&!@34!5BJa\!&+!I43+'&-!

!

.&/! @4)+')@&/! 18! 2)+3+'&0&+(! 18! /&4=)'&! 8+)=&4/&5! 1&/!

(757'*008+)'3()*+/!/*+(!172)+)&/!@34!53!5*)"-!.&/!'*d(/!+&(/!&+'*848/!@34!I43+'&!

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
"!.*)!+qRXSX#R!18!"X!i8)55&(!,RRX!1&!47?5&0&+(3()*+!1&/!(757'*008+)'3()*+/-!



!"#$%&'()'*+",%$#&'-)''''''''''''''''''''''''''.&/$%01'-'2'3&4'506&4'6&'7%1"1/&5&1$'$#"6%$%011&34)''

! "Xk!

\757'*0! N! '&! ()(4&! /*+(! @34(3?7/! &+(4&! 5B&+/&0A5&! 1&/! *@743(&84/! 13+/! 8+!

07'3+)/0&!C8)!@4&+1!53!2*40&!1B8+!2*+1/!1&!/&4=)'&!8+)=&4/&5-!.&/!*@743(&84/!

38(4&/!C8&!I43+'&!\757'*0!C8)!*224&+(!1&/!(34)2/!/*')389!O'B&/(!5&!'3/!1&!r&4(&5P!

A7+72)')&+(!7?35&0&+(!1&!'&!07'3+)/0&!1&!'*0@&+/3()*+-!!

!

!

!

!

.&!'*d(!18!/&4=)'&!8+)=&4/&5!'*0@*4(&!O1&@8)/!5&!,&4!i3+=)&4!"cccP!C83(4&!

'*0@*/3+(&/!L!

S! 5&! '*d(! 1&! 53! @747C83()*+! ?7*?43@>)C8&<! 'B&/(SNS1)4&! '&58)! 5)7! N! 53!

1&//&4(&!18!(&44)(*)4&!@*84!C8&!(*8/! 5&/!3A*++7/!3)&+(!3''E/!38!(757@>*+&!N!8+!

0T0&!@4)9!/84!5B&+/&0A5&!18!(&44)(*)4&!s!

S!5&/!(34)2/!/*')389!L!)5!/B3?)(!1&!53!'>34?&!5)7&!N!5B*A5)?3()*+!1&!2*84+)4!8+&!

*224&!1&!(34)2/!@34()'85)&4/<!1&/()+7&!N!'&4(3)+&/!'3(7?*4)&/!1&!@&4/*++&/!&+!43)/*+!

+*(300&+(!1&!5&84!23)A5&!+)=&38!1&!4&=&+8!*8!1&!5&84!>3+1)'3@!s!

S!53!1&//&4(&!18!(&44)(*)4&!&+!'3A)+&/!(757@>*+)C8&/!s!

S!5B3++83)4&!8+)=&4/&5!&(!5&!/&4=)'&!1&!4&+/&)?+&0&+(/!'*44&/@*+13+(-!

!

.&/!*@743(&84/!'*+(4)A8&+(!38!2*+1/!@*84!5&!'*d(!1&/!'*0@*/3+(&/!(34)2/!

/*')389<!'3A)+&/! (757@>*+)C8&/<!3++83)4&!&(!/&4=)'&!1&!4&+/&)?+&0&+(! O 3C ! P!38!

,#0#"$"!1&!5&84!=*580&!1&!(432)'!3//847!0&/847<!38!17@34(!&(!N!5B344)=7&!1&!(*8/!

5&/! (&40)+389! '*++&'(7/! N! /&/! 47/&389! *8=&4(/! 38! @8A5)'-! D&! (432)'! bV ! )+'58(!

7?35&0&+(!5&!(432)'!1&!431)*S0&//3?&4)&<!'B&/(SNS1)4&!'&58)!N!5B344)=7&!1&/!'&+(4&/!

1B3@@&5/!1&/!*@743(&84/!1&!431)*S0&//3?&4)&!&(!'&58)!38!17@34(!1&/!'5)&+(/!1&/!

38(4&/!*@743(&84/!=&4/!5&/!'*+(47/!1B3@@&5!1&/!*@743(&84/!1&!431)*S0&//3?&4)&-!

.&!'*d(!1&!53!'*0@*/3+(&!1&!@747C83()*+!O 2C P!?7*?43@>)C8&!&/(!2)+3+'7!

@34!5&!2*+1/!1&!/&4=)'&!8+)=&4/&5!N!'*0@(&4!18!@47=)/)*++&5!"ccc!O38@343=3+(<!)5!

5B7(3)(!@34!8+&!(39&!311)()*++&55&!N!53!'>34?&!1B)+(&4'*++&9)*+P-!K*84!'&!'*d(<!5&/!

*@743(&84/! '*+(4)A8&+(! 38! 2*+1/! "9' ,#0#"$"! 1&! 5&84! =*580&! 1&! (432)'!

(757@>*+)C8&!23'(847-!D&!=*580&!1&!(432)'! fV !'*44&/@*+1!389!'*008+)'3()*+/!



!"#$%&'()'*+",%$#&'-)''''''''''''''''''''''''''.&/$%01'-'2'3&4'506&4'6&'7%1"1/&5&1$'$#"6%$%011&34)''

! "X#!

1&!5B*@743(&84!23'(847&/!1)4&'(&0&+(!@34!5B*@743(&84!38!'*+/*003(&84!2)+35!&+!

I43+'&! O*8! N! 8+! 1)/(4)A8(&84! '*00&4')35P! *8! 23'(847&/! )+1)4&'(&0&+(! ?4V'&! N!

8+&!@4&/(3()*+!1&!23'(843()*+!@*84!5&!'*0@(&!1&!()&4/!1B8+!38(4&!*@743(&84-!.3!

172)+)()*+!1*++7&!1&=3+(!3//84&4!C8&!@*84!8+&!'*008+)'3()*+!17(&40)+7&<!8+!

/&85! *@743(&84! 17'534&! 5&! =*580&! '*44&/@*+13+(! 32)+! 1B7=)(&! 5&! @4*A5E0&! 1&/!

1*8A5&/!'*0@(&/-!

.&! (3A5&38! /8)=3+(! )+1)C8&! 5&/! 1)2274&+(/! '*+(4)A8(&84/<! 3)+/)! C8&! 5&84!

A3/&!1&!'*+(4)A8()*+!&+!2*+'()*+!1&/!1)2274&+(&/!'*0@*/3+(&/!18!'*d(!18!/&4=)'&!

8+)=&4/&5!L!

!

%(48'(84&!1&/!'*+(4)A8()*+/!38!I%_!1&/!(757'*008+)'3()*+/!L!

!

!! t! 18! '>)224&!

1B3223)4&/! 1&!

I43+'&! \757'*0!

O&+!,RRYP!

!"#$%&'()#*"+$,! -")$ ."+//+$ *01+$

,!

Péréquation 
géographique 

Z<c!t! .&/! *@743(&84/! 1&!

47/&389! *8=&4(/! 38!

@8A5)'! &(! 5&/!

2*84+)//&84/! 1&!

/&4=)'&! (757@>*+)C8&!

38!@8A5)'!

n! (43=&4/! 5&!

2*+1/! "9' ,#0#"$"!

18! =*580&! 1&!

(432)'!23'(847-!

20*#'+1!

Annuaire et 
service de 
renseignements 

Tarifs sociaux 

c<#!t! .&/! *@743(&84/! 1&!

47/&389! *8=&4(/! 38!

@8A5)'! &(! 5&/!

2*84+)//&84/! 1&!

/&4=)'&! (757@>*+)C8&!

38!@8A5)'!

n! (43=&4/! 5&!

2*+1/! "9' ,#0#"$"!

18! =*580&! 1&!

(432)'! C8&55&! C8&!

/*)(!/3!+3(84&-!

%*84'&!L! :!'*0@*/3+(&<! '*d(! &(! 2)+3+'&0&+(! 18! /&4=)'&! 8+)=&4/&5!;<! 1*'80&+(!Ja\<! K34)/<i8)55&(!

"ccc-!

!
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! "XX!

D&!C8)!&/(!@*4(7!38!17A)(!1&/!*@743(&84/!L!

.3! '*+(4)A8()*+! +&((&! 1B8+! *@743(&84! 3^3+(! 8+! =*580&! 38! 17@34(! &(! N!

5B344)=7! 1&/! @*/(&/! 1B3A*++7/! bV ! &(! 8+! =*580&! 1&! (432)'! (757@>*+)C8&! 23'(847!

7?35!N! fV !&/(!3)+/)!7?35&!N!L!

2 f 3 bC V V C V V '+ !

3=&'!L!

2C <!'*d(!1&!53!@747C83()*+!?7*?43@>)C8&<!

3C <!'*d(!1&/!'*0@*/3+(&/!(34)2/!/*')389<!'3A)+&/!(757@>*+)C8&/<!3++83)4&!

&(!/&4=)'&/!1&!4&+/&)?+&0&+(-!

V ! &(! V ' ! 4&/@&'()=&0&+(! 53! /*00&! 1&/! (432)'/! fV ! &(! bV ! 1&! (*8/! 5&/!

*@743(&84/-!

D&!C8)!&/(!@*4(7!38!'471)(!1&/!*@743(&84/!L!

6&@8)/! 5&! ,&4! i8)55&(! "cc"<! 1&89! *@743(&84/! I43+'&! \757'*0! &(! r&4(&5!

)+(&4=)&++&+(!'*00&!@4&/(3(3)4&/!38!()(4&!18!/&4=)'&!8+)=&4/&5-!I43+'&!\757'*0!

*@E4&!/84!5B&+/&0A5&!1&/!'*0@*/3+(&/!18!/&4=)'&!8+)=&4/&5<!&(!&/(!'471)(7!1&!53!

(*(35)(7! 1&/! '*d(/! 1&! 2C ! &(! 1B8+&! @34()&! 1&! 3C ! &+! 2*+'()*+! 18! +*0A4&! 1&!

A7+72)')3)4&/!3^3+(!*@(7!@*84!I-\-!'*00&!*@743(&84!1&!4718'()*+!(757@>*+)C8&!

/84! 5&!+*0A4&!(*(35!1&/!3^3+(S14*)(!3^3+(!'>*)/)!1&!A7+72)')&4!1&!'&((&!0&/84&-!

r&4(&5!*224&!1&/!(34)2/!/@7')2)C8&/!N!'&4(3)+&/!'3(7?*4)&/!1&!@&4/*++&/!&(!&/(!N!'&!

()(4&! '471)(7!1B8+&!@34()&!1&! 3C <! &+! 2*+'()*+!18!+*0A4&!1&!A7+72)')3)4&/!3^3+(!

*@(7! @*84! r&4(&5! '*00&! *@743(&84! 1&! 4718'()*+! (757@>*+)C8&! /84! 5&! +*0A4&!

(*(35!1&/!3^3+(S14*)(!3^3+(!'>*)/)!1&!A7+72)')&4!1&!'&((&!0&/84&-!

!

D*+(4)A8()*+!+&((&!1B8+!*@743(&84!L!

.&/! '*d(/!1&! 53! 4718'()*+!1&! 53! 23'(84&! (757@>*+)C8&! /*+(!1718)(/!1&! 53!

'*+(4)A8()*+! 1&/! *@743(&84/! '*+'&4+7/! 38! 2*+1/! 1&! /&4=)'&! 8+)=&4/&5-! .&/!

1*++7&/!'*+'&4+3+(!'&/!'*+(4)A8()*+/!+&((&/<!&(! 5&84!0*+(3+(<!/*+(!'*+/)1747&/!

'*00&!'*+2)1&+()&55&/!&(!+&!/*+(!1*+'!@3/!1)/@*+)A5&/<!+*8/!+&!@*8=*+/!1*+'!

@3/!&+!23)4&!7(3(!)')-!

!
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! "XY!

'-! .&! 2*+1/! 1&! /&4=)'&! 8+)=&4/&5! 2)+3+g3+(! 5&/! *A5)?3()*+/! 1&!

/&4=)'&!@8A5)'!75&'(4)C8&!&+!I43+'&-!

!

U+!I43+'&<! 53! 5*)Z! 1&! (43+/@*/)()*+!1&! 53!1)4&'()=&! :!75&'(4)')(7!;k<! 172)+)(!

5&/! 1)2274&+(&/! 0)//)*+/! 1&! /&4=)'&! @8A5)'! &(! @47/&+(&! 5&/! 07'3+)/0&/! 1&!

'*0@&+/3()*+!1&/!'>34?&/!'*44&/@*+13+(&/-!D&/!'>34?&/!/*+(!1)=)/7&/!&+!1&89!

'3(7?*4)&/!L! '&55&/! 4&5&=3+(!18!1*03)+&!1&! 53!1)/(4)A8()*+! &(! '&55&/! 4&5&=3+(!1&!

'&58)!1&!53!@4*18'()*+-!

K*84! '&55&/! 4&5&=3+(! 1&! 53! 1)/(4)A8()*+<! &55&/! /*+(! 5&/! /8)=3+(&/!L! 5&/!

/84'*d(/!/8@@*4(7/!@34!5&/!*4?3+)/0&/!1&!1)/(4)A8()*+!@*84!1&//&4=)4!'&4(3)+&/!

u*+&/! @34()'85)E4&/! O'&! C8)! '*44&/@*+1! N! 5B*A5)?3()*+! 1&! @747C83()*+!

?7*?43@>)C8&P! &(! '&55&/! 5)7&/! N! 53! @34()')@3()*+! 38!1)/@*/)()2! )+/()(87! &+! 23=&84!

1&/!@&4/*++&/!&+!/)(83()*+!1&!@38=4&(7!*8!1&!@47'34)(7-!!

.&/!/84'*d(/!5)7/!N!53!1)/(4)A8()*+!/*+(!'*0@&+/7/!=)3!8+!07'3+)/0&!@47S

&9)/(3+(!1&!2*+1/!1&!08(835)/3()*+!5&!:!2*+1/!1&!@747C83()*+!1&!5B75&'(4)')(7!;!*8!

IKU-!.&!IKU!&9)/(&!1&@8)/!,RkX<!)5!&/(!3A*+17<!/&5*+!8+&!2*4085&!'*0@5&9&<!@34!

5&/!*4?3+)/0&/!1&!1)/(4)A8()*+!1B75&'(4)')(7!A7+72)')3)4&/<!&(!=&4/&!1&/!1*(3()*+/!

389!*4?3+)/0&/!47@8(7/!172)')(3)4&/-!.&!43@@*4(!%^4*(3!@47'*+)/3)(!1B3)55&84/<!53!

'534)2)'3()*+!&(! 53! /)0@5)2)'3()*+!1&! /*+!3A*+1&0&+(!&(!1&!/*+! 2*+'()*++&0&+(-!

.&/!/84'*d(/!5)7/!38!1)/@*/)()2!&+!23=&84!1&/!@&4/*++&/!&+!/)(83()*+!1&!@47'34)(7!

/*+(!&89!@34(3?7/!&+(4&!U-6-I-<! 5&/!'*55&'()=)(7/!5*'35&/<! 5B`(3(!&(! 5&/!3//*')3()*+/!

'34)(3()=&/-!

!

K*84!5&/!'>34?&/!4&5&=3+(!18!/&4=)'&!@8A5)'!1&!@4*18'()*+!1B75&'(4)')(7<!53!

5*)!@47=*)(! 53!0)/&!&+!]8=4&!1B8+!2*+1/!1&!/&4=)'&!8+)=&4/&5!/*8/! 53!2*40&!18!

:!2*+1/!18!/&4=)'&!@8A5)'!1&!53!@4*18'()*+!1B75&'(4)')(7!;!*8!I%KKU-!D&/!'>34?&/!

'*0@4&++&+(!L! 5&/! /84'*d(/! C8)! 47/85(&+(! 1&/! 3@@&5/! 1B*224&! &(! 1&! 53! 0)/&! &+!

]8=4&! 1&/! *A5)?3()*+/! 1B3'>3(<! '&89! 47/85(3+(! 1&/! '*+(43(/! 1&! (^@&! :!3@@&5!

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
Z! .*)! +q! "cccS,c$! 18! ,c! 27=4)&4! "ccc! <! 4&53()=&! N! I"'506&#1%4"$%01' &$' "9' 6;<&30,,&5&1$' 69' 4&#<%/&' ,9:3%/' 6&'
3?;3&/$#%/%$;-!
k! 6)4&'()=&! RXvR"vD&! 18! ,R! 17'&0A4&! ,RRX! 18! K345&0&+(! U84*@7&+! &(! 18! D*+/&)5<! 4&53()=&! 389! JKE3&4'
/05591&4',09#'3&'5"#/+;'%1$;#%&9#'6&'3?;3&/$#%/%$;)'



!"#$%&'()'*+",%$#&'-)''''''''''''''''''''''''''.&/$%01'-'2'3&4'506&4'6&'7%1"1/&5&1$'$#"6%$%011&34)''

! "X$!

0*1853A5&!;<! '&89! 47/85(3+(! 1&/! '*+(43(/! 1B3'>3(! '*+'58/! 3=3+(! 5&! ,,! 27=4)&4!

"ccc<!&(!&+2)+<!5&/!/84'*d(/!1&!@4*18'()*+!13+/!5&/!u*+&/!+*+S)+(&4'*++&'(7&/!38!

47/&38!07(4*@*5)(3)+!'*+()+&+(35-!.w*4?3+)/3()*+!1&!'&!2*+1/!&/(!53!/8)=3+(&#!L!

!

!

!"#$%$&$'%()*+(),'%&-$./&+/-()+&)*+)012(($+&&+)*+),'%&-$./&$'%)2/)34556)7)

!

.&!(3A5&38!/8)=3+(!)+1)C8&!5B&+/&0A5&!1&/!'*+(4)A8(&84/!38!I%KKU<!3)+/)!

C8&!5B3//)&((&!1&!5&84!'*+(4)A8()*+!L!

!

!

!

!

D*+(4)A8(&84/! J//)&((&!1&!'*+(4)A8()*+!
\*8(!@4*18'(&84!1B75&'(4)')(7!5*4/C8&!53!
@8)//3+'&!)+/(3557&!&/(!/8@74)&84&!N!k-#!

07?3f3((/-!
\*8(!@4*18'(&84!&9&4g3+(!8+&!3'()=)(7!

1B3'>3(!@*84!53!4&=&+(&-!
\*8(!1)/(4)A8(&84-!

G*0A4&!(*(35!1&!xy>!23'(847/!/84!
5B3++7&!N!1&/!'5)&+(/!75)?)A5&/!/84!5&!

(&44)(*)4&!+3()*+35-!

\*8(!@4*@4)7(3)4&!*8!?&/()*++3)4&!1B8+!
47/&38!2&447!*8!1&!(43+/@*4(!'*55&'()2/!

84A3)+/!

G*0A4&!(*(35!1&!xy>!23'(847/!/84!
5B3++7&!N!1&/!'5)&+(/!2)+389!/84!5&!

(&44)(*)4&!+3()*+35-!
\*8(!@4*18'(&84!1B75&'(4)')(7!5*4/C8&!53!
@8)//3+'&!)+/(3557&!&/(!/8@74)&84&!N!k-#!

07?3f3((/-!

G*0A4&!(*(35!1&!xy>!23'(847/!/84!
5B3++7&!&(!/84!5&!(&44)(*)4&!+3()*+35!N!/&/!
2)5)35&/!*8!N!/3!/*')7(7!0E4&!5*4/C8&!'&/!
/*')7(7/!/*+(!'*+/*003(4)'&/!2)+35&/!

1B75&'(4)')(7!&(!+*+S75)?)A5&/-!
U-6-I-!&(!(*8(!6-G-G-! G*0A4&!(*(35!1&!xy>!23'(847/!/84!

5B3++7&!N!1&/!'5)&+(/!+*+S75)?)A5&/!/84!5&!
(&44)(*)4&!+3()*+35-!

\*8(!@4*18'(&84!1B75&'(4)')(7-! G*0A4&!(*(35!1&!xy>!38!1&//8/!18!
/&8)5!1&!"kc!0)55)*+/!1&!xy>!C8B)5!
@4*18)(!&(!/&!5)=4&!N!58)S0T0&!/84!
5B3++7&!&(!/84!5&!(&44)(*)4&!+3()*+35-!

\*8(!'5)&+(!2)+35!C8)!3!'*+'58!8+!
'*+(43(!1&!2*84+)(84&!1B75&'(4)')(7!3=&'!

8+!2*84+)//&84!*8!8+!@4*18'(&84!

G*0A4&!(*(35!1&!xy>!23'(847/!/84!
5B3++7&!&+!3@@5)'3()*+!1&!'&!'*+(43(-!

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
#!67'4&(!+q!"cc,S,,#Y!18!X!17'&0A4&!"cc,!4&53()2!"9'L0164'69'4&#<%/&',9:3%/'6&'3"',#069/$%01'6?;3&/$#%/%$;-!



!"#$%&'()'*+",%$#&'-)''''''''''''''''''''''''''.&/$%01'-'2'3&4'506&4'6&'7%1"1/&5&1$'$#"6%$%011&34)''

! "XR!

)+/(3557!N!5B7(43+?&4-!
%*84'&!L!.*)q!"cccS,c$!18!,c!27=4)&4!"ccc-!z-Q!+qZ#!18!,,!27=4)&4!"ccc-!

!

8"&9'*'0':$+)*1+(&$;2&$'%)*+()(/-,'<&()=),';>+%(+-)7)

D*00&!+*8/!5B3=*+/!=8!13+/!53!@34()&!@47'71&+(&<!5&!17'4&(X!@47')/3+(!5&!

2*+'()*++&0&+(!18!I%KKU!)+1)C8&!C8&!5&/!0*+(3+(/!N!'*0@&+/&4!1*)=&+(!T(4&!

A3/7!/84!5&/!'*d(/!7=)(7/-!63+/!/3!'*008+)'3()*+!18!,X!03)!"cc"<!53!Da`!@47')/&!

5&! 0*1&! 1&! '35'85! 1&! '&/! '*d(/! 7=)(7/-! D&((&! 07(>*1*5*?)&! 3! 7(7! 17(&40)+7&!

3@4E/!8+&!'*+/85(3()*+!1&/!3'(&84/!18!/&'(&84!/84!'&!/8i&(-!

U+!'&!C8)!'*+'&4+&!5&/!*A5)?3()*+/!1B3'>3(<!53!Da`!3A*8()!N!53!'*+'58/)*+!

C8&! 5&/! '*d(/! 7=)(7/! 1*)=&+(! T(4&! '35'857/! '*00&! 7(3+(! 7?389! 389! @4)9! 1&!

034'>7-! D&((&! 07(>*1*5*?)&! @*//E1&! &+! &22&(/! 1&/! 3=3+(3?&/! @43()C8&/!

)+'*+(&/(3A5&/!+*(300&+(!&+!03()E4&!1&!/)0@5)')(7!&(!1&!(43+/@34&+'&-!

U+! '&! C8)! '*+'&4+&! 5&/! /84'*d(/! 1&! @4*18'()*+! 13+/! 5&/! u*+&/! +*+S

)+(&4'*++&'(7&/<!)5/!/*+(!7?389!N!53!1)2274&+'&!&+(4&!5&!'*d(!1&!@4*18'()*+!13+/!

'&/!u*+&/!&(!53!@34(!4&53()=&!N!53!@4*18'()*+!13+/!5&!(34)2!1&!=&+(&!389!'5)&+(/!+*+!

75)?)A5&/-!.&!'35'85!1&! 53!@4&0)E4&!1&!'&/!1*++7&/!&/(!N!53!'>34?&!1&!53!Da`<!53!

1&89)E0&!1*++7&!/&43!23')5&0&+(!&9(43)(&!1&/!(34)2/!@8A5)7/!@34!U-6-I-!

!

6(&$;2&$'%()*+()(/-,'<&()0$"()=)02)>-'*/,&$'%)*1"0+,&-$,$&")7)

.&/! 0*+(3+(/! @47=8/! @*84! "cc"! WJ44T(7! 18! "#! i3+=)&4! "cc"[! /*+(! 5&/!

/8)=3+(/!L!

!

! M*+(3+(! 1&/! '>34?&/!

)0@8(3A5&/!N!53!@4*18'()*+!

1B75&'(4)')(7!

M*+(3+(!1&!53!'*+(4)A8()*+!

@34!My>-!

K47=)/)*++&5!"cc"! ,!ZcX!ccc!ccc!&84*/! Z!&84*/!vMy>!

!

!

G*8/!3=*+/!1*+'!&9@*/7!N!53!2*)/!5&!07'3+)/0&!1&!A3/&!18!2)+3+'&0&+(!

1&/!/84'*d(/!&+?&+147/!@34!5&/!*A5)?3()*+/!1&!/&4=)'&/!8+)=&4/&5<!3)+/)!C8&!1&89!

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
X!67'4&(!+q"cc,S,,#Y!18!X!17'&0A4&!"cc,-!



!"#$%&'()'*+",%$#&'-)''''''''''''''''''''''''''.&/$%01'-'2'3&4'506&4'6&'7%1"1/&5&1$'$#"6%$%011&34)''

! "Yc!

&9&0@5&/!1&! /*+!3@@5)'3()*+-!63+/! 5&/!1&89!@343?43@>&/! /8)=3+(/!+*8/!355*+/!

&9@*/&4!1B3A*41!5&/!3=3+(3?&/!@8)/!5&/!)+'*+=7+)&+(/!1&!'&!07'3+)/0&<!&+!+*8/!

3((3'>3+(!N!5&/!4&5)&4!389!&9)?&+'&/!1&!53!D*00)//)*+!U84*@7&++&!&+!53!03()E4&-!

!

b-!J=3+(3?&/!1&!'&!07'3+)/0&!1&!2)+3+'&0&+(!

%&5*+!J+35^/^/Y!W,RR#<!@-!XZ[!:!D.L'5&&$4'$+&'#&A9%#&5&1$4'07'$#"14,"#&1/F@'

7"%#1&44' "16' ,#0,0#$%01"3%$F@' "4' G&33' "4' "330G%1E' 73&B%:%3%$F' $0' 5&&$' 79$9#&'

6&<&30,5&1$4{-! D&! 07'3+)/0&! 1&! 2)+3+'&0&+(! /3()/23)(! 1*+'! 53! @58@34(! 1&/!

&9)?&+'&/! 1&/! /'>703/! 1&! 2)+3+'&0&+(! )0@*/7&/! @34! 53! D*00)//)*+!

U84*@7&++&!C8&!+*8/!3=*+/!&9@*/7&/!&+! )+(4*18'()*+-!G*8/!+*8/!3((341&4*+/!

)')!/84!5&/!(4*)/!@4)+')@389!3=3+(3?&/!1&!'&!0*1&!1&!2)+3+'&0&+(!L!5B&22)'3')(7<!53!

(43+/@34&+'&<!&(!5B313@(3A)5)(7-!

,-!.B)+')(3()*+!N!5B&22)'3')(7!L!

!

D&!07'3+)/0&!)+')(&!5&/!*@743(&84/!N!3''4*e(4&!5&84!&22)'3')(7!&+!(&40&/!1&!

'*d(/-!U+!@34()'85)&4<! )5!@&40&(!C8&! 5B*@743(&84!&+!'>34?&!18!/&4=)'&!8+)=&4/&5!

/*)(! )+')(7! N! 8+&! 2*84+)(84&! &22)'3'&! 1&! '&/! /&4=)'&/-! U+! &22&(<! 5B&+/&0A5&! 1&/!

*@743(&84/! '*+(4)A83+(! 38! 2*+1/<! )5! 3! 58)! 38//)! (*8(! )+(74T(! N! 4718)4&! /3!

'*+(4)A8()*+!38!039)080-!Q4<!/3!'*+(4)A8()*+!&/(!2*+'()*+!N!53!2*)/!1&!5B7(&+18&!

1&! /3! '5)&+(E5&! &(! 18! /84'*d(! +&(! C8&! 58)! )0@*/&+(! 5&/! *A5)?3()*+/! 1&! /&4=)'&!

8+)=&4/&5-! F5! &/(! 1*+'! )+')(7! N! 3''4*e(4&! 5B&22)'3')(7! 1&! /3! 2*84+)(84&! 1&! /&4=)'&!

8+)=&4/&5-! D&! 07'3+)/0&! )0@*/&! 1*+'! 8+&! )+')(3()*+! N! 53! 2*84+)(84&! 1&/!

*A5)?3()*+/!1&!/&4=)'&!8+)=&4/&5!N!8+!+)=&38!1&!'*d(!&22)'3'&-!

K34! 3)55&84/<! '&! 07'3+)/0&! &+! @&40&((3+(! 5&! @34(3?&! 18! '*d(! +&(! 1&/!

*A5)?3()*+/! 1&! /&4=)'&! 8+)=&4/&5! /84! 8+&! (4E/! 534?&! A3/&! @&40&(! 1&! 5)0)(&4! 5&/!

@&4(&/! &+! &22)'3')(7! 5)7&/! N! 5B&9)/(&+'&! 1&/! *A5)?3()*+/! 1&! /&4=)'&! 8+)=&4/&5-! U+!

&22&(<! /)! 53! '>34?&! 2)+3+')E4&!1&/! *@743(&84/! 7(3)(! (4*@! )0@*4(3+(&! O'34! 47@34()&!

/84!8+!@&()(!+*0A4&!1B&+(4&!&89P<!35*4/!&55&!@*8443)(!3=*)4<!=)3!1&/!>38//&/!1&!

@4)9! 1&/! '*+/7C8&+'&/! +7?3()=&/! /84! 5&/! '*+/*003(&84/-! D&! 0*1&! 1&!

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
Y! J+35^/^/! &/(! 8+! A84&38! 1B7(81&/! )+17@&+13+(! C8)! 3! 7(7! '>34?7! 1B8+! '&4(3)+! +*0A4&! 1B7(81&/! /84! 5&!
/&4=)'&!8+)=&4/&5!!1&/!(757'*008+)'3()*+/!@34!5&!47?853(&84!A4)(3++)C8&!QI\U.-!



!"#$%&'()'*+",%$#&'-)''''''''''''''''''''''''''.&/$%01'-'2'3&4'506&4'6&'7%1"1/&5&1$'$#"6%$%011&34)''

! "Y,!

2)+3+'&0&+(!13+/!5&C8&5!5B&+/&0A5&!1&/!*@743(&84/!'*+(4)A8&+(!38!2)+3+'&0&+(!

1&/!/84'*d(/!&+?&+147/!@34!5&/!*A5)?3()*+/!1&!/&4=)'&!8+)=&4/&5<!@&40&(!1*+'!1&!

5)0)(&4!1&!(&55&/!@&4(&/!1B&22)'3')(7-!F5!/3()/23)(!1*+'<!5N!&+'*4&<!5&/!&9)?&+'&/!1&!53!

D*00)//)*+! &84*@7&++&! &+! 03()E4&! 1&! /'>703/! 1&! 2)+3+'&0&+(! 18! /&4=)'&!

8+)=&4/&5-!

!

"-!_+&!@58/!?43+1&!(43+/@34&+'&-!

!

D&! /^/(E0&! @&40&(! 1&! 23)4&! 3@@343e(4&! '53)4&0&+(! 1B*|! =)&++&+(! 5&/!

/8A=&+()*+/! &(! *|! &55&/! =*+(-! U+! &22&(<! 13+/! '&! 07'3+)/0&! 5&/! @4)+')@&/! 1&!

@34(3?&!1&/!'*d(/! O3)+/)!C8&! 5&/!0*135)(7/!1&!'35'85!1&/! '*d(/P! /*+(!'*++8&/!N!

5B3=3+'&! @34! (*8/-! .&/! *@743(&84/! 1&=3+(! '*+(4)A8&4<! 3)+/)! C8&! 53! A3/&! 1&/!

'*+(4)A8()*+/<!/*+(!'*++8/!&(!3//&u!23')5&0&+(!=74)2)3A5&/-!!

!

D&!0*1&! 1&! 2)+3+'&0&+(! 5)0)(&! 1*+'! 5&/! &22&(/! @&4=&4/! 1&! 5B*@3')(7! 18!

2)+3+'&0&+(!18!/&4=)'&!8+)=&4/&5!5*4/C8B)5!&/(!3//847!&+!)+(&4+&!@34!5B*@743(&84!

C8)!&+!3!53!'>34?&!O/84!53!A3/&!1&!/8A=&+()*+/!'4*)/7&/P-!F5!3''4*e(!7?35&0&+(!5&!

@*8=*)4!18!47?853(&84!13+/!5&!0&/84&!*|!'&58)!')!&/(!0*)+/!=)'()0&!1B3/^07(4)&/!

1B)+2*403()*+-!

!

Z-!_+!07'3+)/0&!313@(3A5&!L!

!

.B8+!1&/! @4)+')@389! 172)/! C8B*+(! 4&+'*+(47/! 5&/! 38(*4)(7/! 1&! 47?853()*+!

5*4/!1&! 53!4&2*+(&!1&/!/'>703/!1&!/&4=)'&!8+)=&4/&5!3!7(7!1&!'47&4!1&/!/'>703/!

@&40&((3+(! 8+&! 313@(3A)5)(7! 389! '>3+?&0&+(/! N! 53! 2*)/! (&'>+*5*?)C8&/! &(!

/*')7(389-! U+! A3/3+(! 5&! 07'3+)/0&! 1&! 2*+'()*++&0&+(! /84! 53! '*+(4)A8()*+! 1&!

(*8/! 5&/! *@743(&84/! N! 8+! 2*+1/<! '&((&! 07(>*1*5*?)&! @&40&(! 1&! 17'*++&'(&4! 5&!

'*+(&+8!18!/&4=)'&!8+)=&4/&5!1&!/*+!2)+3+'&0&+(-!!

U+! &22&(! 5*4/C8&! 5&! '*+(&+8!18! /&4=)'&! 8+)=&4/&5! 7=*58&! O'473()*+!1B8+&!

+*8=&55&! *A5)?3()*+<! *8! A)&+! /8@@4&//)*+! 1B8+&! *A5)?3()*+! 1&=&+8&! *A/*5E(&P<!

'B&/(!5&!'*d(!18!/&4=)'&!8+)=&4/&5!C8)!&/(!0*1)2)7-!%&5*+!5&!0*1&!1&!2)+3+'&0&+(!
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! "Y"!

'>*)/)<!'&58)S')!@&8(!1&=*)4!T(4&!472*407!@*84!/B313@(&4!N!'&((&!0*1)2)'3()*+!18!

'*d(-! DB&/(! 5&! '3/! 1&/! 0*1&/! 1&! 2)+3+'&0&+(! '*++&'(7/! 38! '*d(! (&5/! C8&! 5&/!

/&4=)'&/!47/&4=7/-!

J=&'!8+!07'3+)/0&!1&!2*+1/!1&!/&4=)'&!8+)=&4/&5!35)0&+(7!@34!(*8/!5&/!

*@743(&84/<! 5&! 07'3+)/0&! 58)S0T0&! +B3! @3/! N! T(4&! 0*1)2)7! &+! 2*+'()*+! 1&/!

7=*58()*+/! 18! '*d(-!D&((&!0*135)(7! 1&! 2)+3+'&0&+(! 1&/! *A5)?3()*+/! 1&! /&4=)'&!

8+)=&4/&5! '*44&/@*+1! 1*+'! N! 5B&9)?&+'&! 1B313@(3A)5)(7! 7+*+'7&! @34! 53!

D*00)//)*+!U84*@7&++&-!

!

D-!F+'*+=7+)&+(/!1B8+!(&5!07'3+)/0&!L!

!

.&!2)+3+'&0&+(!1&/!/84'*d(!1&/!*A5)?3()*+/!1&!/&4=)'&!8+)=&4/&5!@&8(!/&!

23)4&<!'*00&!+*8/!5B3=)*+/!=8!@58/!>38(<!/&5*+!1&89!0*135)(7/!L!5&/!/84'>34?&/!

1B3''E/!*8!53!'473()*+!1B8+!2*+1/!1&!'*0@&+/3()*+-!.3!@4&0)E4&!1&/!0*135)(7/!

&/(!2*4(&0&+(!'*+(&/(7&!N!53!2*)/!@34!5&/!47?853(&84/!&(!@34!5&/!7'*+*0)/(&/-!!

J8(4&! )+'*+=7+)&+(! 1&! '&!07'3+)/0&!1&! 2)+3+'&0&+(<! )5! 4&=)&+(! N! '47&4!

8+&! (393()*+! )0@5)')(&! C8)! A)&+!C8B)0@*/7&! 389! *@743(&84/!@&8(! 4&(*0A&4! /84!

5&/!'*+/*003(&84/-!

!

,-!F+'*+=7+)&+(/!5)7/!389!/84'>34?&/!1B3''E/!L!

!

63+/! 5&! (757'*008+)'3()*+/<! 53! '>34?&! /8@@570&+(3)4&! &/(! A3/7&! /84! 5&!

+*0A4&! 1&! 0)+8(&! 1B3''E/! 2*84+)&/! 389! *@743(&84! )+(&4'*++&'(7/! @34! 5&!

2*84+)//&84!18!/&4=)'&!8+)=&4/&5-!D&!1&4+)&4!'*+(4)A8&!1&!23g*+!)0@5)')(&!/84!53!

A3/&!18!+*0A4&!1&!0)+8(&/!1B3@@&5!1&! /&/!@4*@4&/! '*+/*003(&84/-!63+/! 5&/!

/&4=)'&/! @*/(389<! )5! @*8443)(! /B3?)4! 18! +*0A4&! 1B*Ai&(/! @*/(389! C8)! (43+/)(&+(!

@34! 5&!47/&38!18!2*84+)//&84!18!/&4=)'&!8+)=&4/&5-!G&8!&$'"3)! W,RRY[<! )1&+()2)&+(!

(4*)/!?43+1/!)+'*+=7+)&+(/!N!'&!07'3+)/0&-!

6B8+&! @34(<! 5&! @34(3?&! 1&/! '*d(/! +&(/! +&! /3()/23)(! @3/! 5&/! &9)?&+'&/! 1&!

+&8(435)(7!1&!/(48'(84&<!1B3'(&84<!1&!/&4=)'&!&(!1&!(&'>+*5*?)&!=8&/!@58/!>38(-!
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! "YZ!

6B38(4&! @34(<! :!M+&#&' %4' 10' /01<%1/%1E' 4039$%01' $0' $+&' 609:3&' /01$#%:9$%01'

,#0:3&5!;!WG&8!&$'"3)@!,RRY<!@-,"k[-!.3!+&8(435)(7!1&!/(48'(84&!+B&/(!@3/!4&/@&'(7&<!

&+!&22&(<!1*++&4!N!8+!3@@&5!)+(&4'*++&'(7!53!0*)()7!18!@*)1/!1B8+!3@@&5!)+(&4+&!

&/(! @84&0&+(! 34A)(43)4&! &(! +&! @&8(! 4&257(&4! 53! =35&84! 3i*8(7&! '477&! @34! 5&/!

*@743(&84/! )+(&4'*++&'(7/-! .3! +&8(435)(7! =)/SNS=)/! 18! 1&?47! 1B)+(7?43()*+!

=&4()'35&!+B&/(!@3/!4&/@&'(7&-!

U+2)+<! :!"' 4F4$K5&' 07' 49,,3&5&1$"#F' /+"#E&4' /#&"$&4' %1&77%/%&1$' %1/&1$%<&4' $0'

"<0%6'%1$&#/011&/$%01'"16'%$'6%4/#%5%1"$&4'"E"%14$'D.N',#0<%6&#!;!WG&8!&$'"3)@!,RRY<!

@-,"k[-!.&/!&+(43+(/!+&!/*+(!3//8i&(()/!N!'*+(4)A8()*+!C8&!13+/!53!0&/84&!1&!5&84!

8()5)/3()*+!18!47/&38!1&! 5B*@743(&84!&+!'>34?&!18!/&4=)'&!8+)=&4/&5-!.&/!3@@&5/!

)+(&4+&/! 389! 47/&389! 1&/! &+(43+(/! *8! )+(&4'*++&'(7/! &+(4&! &89! +B&+(4&+(! @3/!

13+/! 5&! '35'85! 1&! 53! A3/&! 1&! '*+(4)A8()*+-! K*84! 4718)4&! 5&84/! '*d(/! <! 5&/!

*@743(&84/! /*+(! 1*+'! )+')(7/! N! /B)+(&4'*++&'(&4! 3=&'! 1&/! *@743(&84/! 1&! 47/&38!

C8)!+&!/*+(!@3/!2*84+)//&84/!18!/&4=)'&!8+)=&4/&5-!%)!'&((&!(&+13+'&!38!A^S@3//!

/B3''4*e(<!'B&/(!53!/84=)&!0T0&!18!07'3+)/0&!1&!2)+3+'&0&+(!C8)!&/(!&+!13+?&4-!

_+&! 38(4&! /*58()*+!@&8(! T(4&!1&! A3/&4! 53! '>34?&! /8@@570&+(3)4&! /84! 5&/!

4&=&+8/!+&(/-!D&!C8)!@&40&(!1B7=)(&4!5&/!@4*A5E0&/!/*85)?+7/!')S1&//8/-!!

_+&! (&55&! '>34?&! &/(! +&8(4&<! &55&! +&! '47&! @3/! 1&! @4*A5E0&/! 1&! 1*8A5&/!

'*+(4)A8()*+<! &(! 5&/! *@743(&84/! +&! @&8=&+(! @3/! 53! '*+(*84+&4! &+! 5)0)(3+(! 5&84!

)+(&4'*++&9)*+!38!47/&38!18!2*84+)//&84!1&!/&4=)'&!8+)=&4/&5-!U+2)+<!5&/!4&=&+8/!

+&(/! /*+(! @58/! 23')5&0&+(! '*+(4h53A5&/! @34! 5&! 47?853(&84! C8&! 5&/! 0)+8(&/!

3@@&57&/-!

_+&! '>34?&! A3/7&! /84! 5&/! 4&=&+8/! +&(/! 1*++&! 53! 0T0&! 355*'3()*+! 1&/!

'*d(/! C8B8+&! (39&! 1&! /&4=)'&! 8+)=&4/&5<! 5&=7&! /84! 53! 0T0&! A3/&<! /)! 1&89!

'*+1)()*+/! /*+(! 4&/@&'(7&/-! }8B)5! +B^! 3)(! C8B8+! /&85! 2*84+)//&84! 1&! /&4=)'&!

8+)=&4/&5! C8)! /*)(! 5B*@743(&84! 1*0)+3+(! /84! 5&!034'>7-!}8&! (*8(&/! 5&/! 2*40&/!

2*84+)//3+(!1&/!47/&389!&(v*8!1&/!/&4=)'&/!1&!(757@>*+)&!=*'35&!@8A5)'/!/*)&+(!

)+(&4'*++&'(7&/!38!2*84+)//&84!18!/&4=)'&!8+)=&4/&5-!

U+! &22&(<! /B)5! ^! 3! 1&89! 2*84+)//&84/! 1&! /&4=)'&! 8+)=&4/&5! O5B*@743(&84!

1*0)+3+(!&(!8+!@&()(!*@743(&84P<!&(!/)!(*8/!5&/!*@743(&84/!/*+(!)+(&4'*++&'(7/<!^!

'*0@4)/! 5&! @&()(! 2*84+)//&84! 18! /&4=)'&! 8+)=&4/&5<! 38! 47/&38! 1&! 5B*@743(&84!

>)/(*4)C8&<! 35*4/! 5&! @&()(! 2*84+)//&84!+&!@*8443!@34(3?&4! 53! '>34?&!1&! '*d(! +&(!
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! "Yk!

C8B3=&'! 5&/!*@743(&84/!3=&'! 5&/C8&5/! )5!&/(! )+(&4'*++&'(7-!J5*4/!C8&!5B*@743(&84!

>)/(*4)C8&! @*8443<! 58)<! 53! @34(3?&4! 3=&'! (*8/! 5&/! *@743(&84/-! .B355*'3()*+! 1&/!

/84'*d(/!C8)!&+!47/85(&!/&43!1*+'! 2*4'&0&+(!1)2274&+(&/!1&!'&55&!C8)! 47/85(&43)(!

1B8+!/^/(E0&!1&! (39&!1&! /&4=)'&!8+)=&4/&5-!6B38(4&!@34(<! 5&/!*@743(&84/!C8)!+&!

/&43)&+(!@3/! )+(&4'*++&'(7/!38! 2*84+)//&84!1&!/&4=)'&!8+)=&4/&5!+&!/&43)&+(!@3/!

3//8i&(()/! N! '*+(4)A8()*+-! 63+/! '&! '3/! 5N! 38//)<! 5B355*'3()*+! /&43)(! 1)2274&+(&<!

0T0&!/)!'&((&!1)2274&+'&!/&43)(!@4*A3A5&0&+(!23)A5&-!

J)+/)! /)! '&/! '*+1)()*+/! /*+(! 478+)&/<! &(! 13+/! 8+! 28(84! @4*'>&! &55&/! *+(!

(*8(&/! 5&/! '>3+'&/!1&! 5BT(4&<!8+! (&5! /^/(E0&!1&! /84'>34?&!1B3''E/! A3/7&! /84! 5&/!

4&=&+8/! +&(/! &/(! /)0)53)4&! N! 8+! /^/(E0&! 1&! (39&! 1&! /&4=)'&! 8+)=&4/&5-! 63+/! 5&!

5*+?! (&40&! (*8(&2*)/<! 8+! (&5! 07'3+)/0&! 1&! 2)+3+'&0&+(! @47/&+(&! 1&89!

)+'*+=7+)&+(/!C8)!2*+(!C8B)5!&/(!5*?)C8&!1&!@47274&4!5&!@4&0)&4!07'3+)/0&!WG&8!

&$' "3)<! ,RRY<! @-,"#[-! 6B8+&! @34(<! 8+! (&5! /^/(E0&! &+'*843?&! 5&! A^S@3//! &(! 53!

'*+/(48'()*+! 1B)+243/(48'(84&/! 35(&4+3()=&/! @*84! 7'>3@@&4! N! 5B)+(&4'*++&9)*+-!

Q4<! 13+/! 5&! '314&! 1&/! )+18/(4)&/! 1&! 47/&38! 8+&! (&55&! 18@5)'3()*+! 1&/!

)+243/(48'(84&/!&/(!/*8/S*@()035&-!6B38(4&!@34(<!)5!2)?&!5&/!@*/)()*+!1&!2*84+)(84&!

18! /&4=)'&! 8+)=&4/&5! &(! )0@5)C8&! C8&! /&85! 5B*@743(&84! 1*0)+3+(! @8)//&! 5&/!

2*84+)4<!'&!C8)!N!5*+?!(&40&!+B&/(!@3/!2*4'&0&+(!53!/*58()*+!53!@58/!&22)'3'&-!

"-! F+')1&+'&! 1&/! (39&/! 1&! /&4=)'&! 8+)=&4/&5! *8! 1&/!

/84'>34?&/!1B3''E/-!

!

z8/C8B)')!*+!&/(!@34()!18!@4)+')@&!C8&!5&/!(39&/!1&!/&4=)'&!8+)=&4/&5!&(!5&/!

/84'>34?&/!1B3''E/!7(3)&+(!)0@*/7&/!389!*@743(&84/-!G73+0*)+/<!)5!238(!?341&4!N!

5B&/@4)(! C8&! '&/! '>34?&/! O*8! 8+&! @34()&! 1B&+(4&! &55&/P! @&8=&+(! 7=&+(8&55&0&+(!

4&(*0A&4!/84!5&/!'*+/*003(&84/-!!

n! '&(! 7?341<! 53! 5)((743(84&! /84! 5B)0@3'(! 1&/! (39&/! &/(! )+/(48'()=&-! F5! &/(!

7(3A5)!C8&!53!0&/84&!47&55&!13+/!53C8&55&!53!(39&!&/(!47@&4'8(7&!/84!5&/!@4)9!389!

'*+/*003(&84/!17@&+13)(!1&!53!/(48'(84&!18!034'>7!&(!1&/!'343'(74)/()C8&/!1&!

53!1&03+1&!&(!1&!53!(&'>+*5*?)&<!03)/!@3/!1&!N!C8)!53!(39&!7(3)(!)0@*/7&!O!.*)!1&!

635(*+<! 635(*+! W,R#k[P-! U+! @34()'85)&4<! 5&! 23)(! C8B8+&! (39&! /*)(! 2*40&55&0&+(!

)0@*/7&!N!8+!*@743(&84!*8!N!/&/!'*+/*003(&84/!+B)+258&!@3/!/84!53!47@34()()*+!
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! "Y#!

1&! /*+! @*)1/! &+(4&! 5&/! 3?&+(/-! U+! 23)(<! 5&! @4)9! @3^7! @34! 5&/! '*+/*003(&84/! N!

5B7C8)5)A4&! 3@4E/! (393()*+! 17@&+1! 1&/! 2*+130&+(389! 18! 034'>7! &(! &/(!

)+17@&+13+(!1&/!C8&/()*+/!@84&0&+(!47?5&0&+(3)4&/!*8!57?35&/-!

!

.3! .*)! 1&! 635(*+! /B7+*+'&! '*00&! /8)(!L! I&' ,#%B' 6?91&' $"B&' 49#' 3&4'

$#"14"/$%014'6?91':%&1'60%$'4&'#;,"#$%#'&1$#&'3?"/+&$&9#'&$'3&'<&16&9#'4&301'3&4';3"4$%/%$;4O

,#%B'#&4,&/$%<&4'6&'3"'6&5"16&'&$'6&'3?077#&'69':%&1'$"B;'P'"%14%@'3"',"#$'6&'3Q"/+&$&9#'4&#"'

6?"9$"1$',394'E#"16&'A9&'3?;3"4$%/%$;',#%B'6&'3"'6&5"16&'&4$',394'7"%:3&'&1'<"3&9#'":4039&'

&$'/&33&'6&'3?077#&9#',394'70#$&)!

!

K*84! 1&/! @&()(&/! =34)3()*+/! 1&/! (39&/! &(! 53! ?343+()&! 1B8+! 7C8)5)A4&!

7'*+*0)C8&! 3=3+(! &(! 3@4E/! )0@h(/<! r&55&4! 3A*8()! N! 8+! 43@@*4(! 2*4035)/7! 1&/!

=34)3()*+/! 1&! @4)9! 4&53()2/! 3@4E/! )0@h(/! 8+)C8&0&+(! 172)+)/! &+! (&40&/!

1B753/()')(7! @4)9! 1&! 5B*224&! &(! 1&! 53! 1&03+1&-! F5! &+! 4&//*4(! 1*+'! C8&! 53! '>34?&!

1B8+! )0@h(! /84! 8+! @4*18)(! /&43! @34(3?7&! &+(4&! *224&84/! &(! 1&03+1&84/! 1&! '&!

@4*18)(! (397! &9'58/)=&0&+(! /&5*+! 5&/! 753/()')(7/! @4)9! 1B*224&! &(! 1&! 1&03+1&!

4&/@&'()=&/!WK*+13=&+!,RRk<!@""X[-!!

!

!

!

U+!/)(83()*+!1&!2)/'35)(7!)+1)4&'(&<!&(!N!5B7C8)5)A4&<!K*+13=&+!W,RRk<!@!""R[!

1*++&!53!4E?5&!/8)=3+(&!:!R9&3'A9&'40%$'3&'/S$;'69'5"#/+;'A9%'"/A9%$$&'3?%5,S$@'601/'

%16;,&16"55&1$' 6?91&' $"B&' T' 3?077#&' 09' T' 3"' 6&5"16&@' 3&' ,#%B' 6?;A9%3%:#&' &4$'506%7%;'

&B"/$&5&1$'6&'3"'5U5&'7"V01)'I?%1/%6&1/&'6&'3?%5,S$'1&',0#$&'601/'A9&'49#'3"'6%77;#&1/&'

&1$#&'3&',#%B',"F;',"#'3?"/+&$&9#'&$'3&',#%B'#;&33&5&1$',&#V9',"#'3&'<&16&9#'6"14'/+"A9&'

/"4';-!

63+/!5&!'314&!18!2)+3+'&0&+(!1&/!/84'*d(/!)+18)(/!@34!5&/!*A5)?3()*+/!1&!

/&4=)'&! 8+)=&4/35)(7<! '&((&! 5)((743(84&! )0@5)C8&! C8&! 5&! '>*)9! &+(4&! /84'>34?&/!

1B3''E/!&(!(39&/!1&!/&4=)'&!8+)=&4/&5!+B3!@3/!1B)+258&+'&!1)4&'(&!/84!5&!A)&+~T(4&!

/*')35-!D&((&!)+258&+'&!17@&+143!1&/!'343'(74)/()C8&/!1&/!753/()')(7/!@4)9!1B*224&!

&(!1&!1&03+1&!&(!+*+!@3/!1&!53!07(>*1&!/&5*+!53C8&55&!5&!2)+3+'&0&+(!&/(!*@747-!

!
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! "YX!

!
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! "YY!

H"!I)+3+'&0&+(!18!/&4=)'&!8+)=&4/&5!@34!5&/!

/&4=)'&/!47/&4=7/!O)-&!5&/!/8A=&+()*+/!'4*)/7&/P-!
!

D&((&! 0*135)(7! 1&! 2)+3+'&0&+(! 1&/! /84'*d(/! &+?&+147/! @34! 5&/!

*A5)?3()*+/! 1&! /&4=)'&! 8+)=&4/&5! @&8(ST(4&! C835)2)7! 1&! 0*1&! 1&! 2)+3+'&0&+(!

:!>)/(*4)C8&!;! 18! /&4=)'&! 8+)=&4/&5-! DB&/(! &+! &22&(! &55&! C8)! @47=353)(! 3=3+(! 5&!

0*8=&0&+(!1&! 5)A7435)/3()*+! !1&/! )+18/(4)&/!1&! 47/&38-!.3! 4&+(&!1&!0*+*@*5&!

C8&! 17(&+3)&+(! 5&/! *@743(&84/! >)/(*4)C8&/! 5&84! @&40&((3)(! 1&! 2)+3+'&4! 5&/!

*A5)?3()*+/! 1&! /&4=)'&! 8+)=&4/&5! 389C8&55&/! )5/! 7(3)&+(! /*80)/<! &+!

/8A=&+()*++3+(! 5&/! '5)&+(/vu*+&/! +*+! 4&+(3A5&/! N! @34()4! 1&/! '5)&+(/vu*+&/!

4&+(3A5&/-! D*+/)1747&! '*00&! )+&22)'3'&<! *@3C8&! &(! &+(43=3+(! 53! 5)A4&!

'*+'844&+'&<! '&((&!0*135)(7! 1&! 2)+3+'&0&+(! 3! 7(7! 4&0)/&! &+! C8&/()*+! 5*4/! 1&/!

4725&9)*+/!57?)/53()=&/!&(!47?5&0&+(3)4&/!38(*84!1&!53!5)A7435)/3()*+!1&/!)+18/(4)&/!

1&!47/&38!&(!1&!53!4&0)/&!N!@53(!1&/!*A5)?3()*+/!1&!/&4=)'&!8+)=&4/&5-!K*84!38(3+(!

'&((&!0*135)(7!+B&/(!@3/!1&=&+8&!(*(35&0&+(!*A/*5E(&!&(!@4*>)A7&<!&(!&55&!?341&!N!

53!2*)/!1&/!3@@5)'3()*+/!&(!1&/!3=3+(3?&/-!

!

J-!K4)+')@&!L!

!

,-!M7'3+)/0&!

!

D&! 0*1&! 1&! 2)+3+'&0&+(! '*+/)/(&! N! 03)+(&+)4! '&4(3)+/! /&4=)'&/! /*8/!

0*+*@*5&!1&!5B*@743(&84!&+!'>34?&!18!/&4=)'&!8+)=&4/&5-!.3!4&+(&!3)+/)!17?3?7&!

1&=3+(! @&40&((4&! 5&! 2)+3+'&0&+(! 18! '*d(! +&(! 1&/! *A5)?3()*+/! 1&! /&4=)'&!

8+)=&4/&5-! D&53! '*+/)/(&! 1*+'! &+! 5&! 03)+()&+! 1&! /8A=&+()*+/! '4*)/7&/! &+(4&!

/&4=)'&/!4&+(3A5&/!&(!/&4=)'&/!+*+!4&+(3A5&/<!*8!&+(4&!'*+/*003(&84/!4&+(3A5&/!

&(! '*+/*003(&84/! +*+! 4&+(3A5&/<! =*)4&! &+(4&! u*+&/! 4&+(3A5&/! &(! u*+&/! +*+!

4&+(3A5&/! /&5*+! 5&! /&4=)'&! '*+'&4+7-! D&((&! 0*135)(7! 1&! 2)+3+'&0&+(! &/(!

@4)+')@35&0&+(!@47'*+)/7&!13+/!5&!'314&!1&/!/&4=)'&/!@*/(389-!!

!
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! "Y$!

!

D*+(43)4&0&+(!389!38(4&/!/&'(&84/!@47/&+(3+(!1&/!*A5)?3()*+/!1&!/&4=)'&!

8+)=&4/&5<!5&/!/&4=)'&/!47/&4=7/<!'B&/(SNS1)4&!5&/!/8A=&+()*+/!'4*)/7&/!+&!/*+(!@3/!

(*(35&0&+(!)+(&41)(&/!13+/!5&!/&'(&84!@*/(35-!U55&/!@&8=&+(!23)4&!@34()&!)+(7?43+(&!

18!/'>703!1&!2)+3+'&0&+(!18!/&4=)'&!8+)=&4/&5-!!

.3!1)4&'()=&!&84*@7&++&!/84!5&/!/&4=)'&/!@*/(389$!5&!@47')/&!&9@4&//70&+(!

:!/014%6;#"1$' A9&' 3&' 5"%1$%&1' 6?91' &14&5:3&' 6&' 4&#<%/&4' 494/&,$%:3&4' 6?U$#&' #;4&#<;4@'

/0170#5;5&1$' "9B' #KE3&4' 69' $#"%$;' &$' 4"14' ,#;C96%/&4' 6&' 3?",,3%/"$%01' 6&4' #KE3&4' 6&'

/01/9##&1/&@'",,"#"W$'C94$%7%;',09#'"449#&#'3&!701/$%011&5&1$'69!4&#<%/&'91%<&#4&3'6"14'

6&4'/016%$%014'6?;A9%3%:#&'7%1"1/%&#!;R-!D&!0*1&!1&!2)+3+'&0&+(!@&8(!/*8/!'&4(3)+&/!

'*+1)()*+/!/B3=74&4!*@()035!&+!(&40&!1B7C8)(7!&(!1&!4&1)/(4)A8()*+-!

!

"! .&/! /8A=&+()*+/! '4*)/7&/! 13+/! 5B*@()C8&! 1&! 53!

(34)2)'3()*+!18!0*+*@*5&<!43@@&5!(>7*4)C8&-!

!

%&5*+! b�/! W,RRk[<! 5&! @4*A5E0&! 1&/! /8A=&+()*+/! '4*)/7&/! 13+/! 5&/!

&+(4&@4)/&/!085()S@4*18)(/!4&=)&+(!N!53!4&53()*+!&+(4&!5&/!4&=&+8/!&(!5&/!'*d(/!C8)!

/*+(!3((4)A87/!389!A)&+/!*8!389!'*0A)+3)/*+/!1&!A)&+-!

.3! @47/&+(3()*+! +*403()=&! 1&! '&! @4*A5E0&! @3//&! @34! 8+&! 3@@4*'>&! &+!

(&40&/!1&!(>7*4)&!1&/!i&89!WI385>3A&4<!,RY#[-!

%)!8+&!&+(4&@4)/&!@4*18)(!n' !A)&+/<!!

N i
i

z i N
z

0 autrement

+
+  → ∈

= 
→

!

.&/!4&=&+8/!1&!5B&+(4&@4)/&/!/*+(!+*(7/! R !&(!5&/!'*d(/! C -!U+!/)(83()*+!1&!

'*+(43)+(&!1B7C8)5)A4&!A81?7(3)4&<!'&53!'*+18)(!N!L!

( )( ) ( )( )n' n'
i iR z p C z p+ += !

.&/!A)&+/!:!/8A=&+()*++&84/!;!/*+(!)1&+()2)7/!'*00&!'&89!@*84!5&/C8&5/!L!

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
$! 6)4&'()=&! RYvXYvDU! 18! K345&0&+(! U84*@7&+! &(! 18!D*+/&)5! 18! ,#! 17'&0A4&! ,RRY! '*+'&4+3+(! 3&4' #KE3&4'
/05591&4',09#'3&'6;<&30,,&5&1$'69'5"#/+;'%1$;#%&9#'6&4'4&#<%/&4',04$"9B'6&'3"'*05591"9$;'&$'3?"5;3%0#"$%01'6&'3"!
A9"3%$;'69!4&#<%/&<!b489&55&/<!,RRY-!
R!D*+/)1743+(!,X!1&!53!6)4&'()=&!
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! "YR!

( )( ) ( )( )N N
i iR z p C z p+ +≥ !

&(!'*00&!A)&+/!:!/8A=&+()*++7/!;!/)!L!

( )( ) ( )( )N N
i iR z p C z p+ +≤ !

D&((&! 172)+)()*+! /B3@@5)C8&! N! +B)0@*4(&! C8&55&! 2*+'()*+! 1&! '*d(/! O35*4/!

C8&!I385>3A&4!W,RY#[!5)0)(3)(!/*+!3+35^/&!389!2*+'()*+/!1&!'*d(/!/8A311)()=&/P-!!

!

F5!&+!47/85(&!C8&!5B*+!@&8(!C835)2)&4!8+!A)&+!O*8!8+!&+/&0A5&!1&!A)&+/P!1&!

:!/8A=&+()*++&84!;!/B)5!@&8(!T(4&!17(3'>7!1&/!38(4&/!&(!@4*18)4&!8+!@4*2)(<!X'405&'

E006'%4'"'/#044'49:4%6%Y&#'%7'%$'/"1'X'E0'%$'"301&'Z'"16'5"H&'"',#07%$'Z<!b�/!W,RRk<!@-,Z$[-!

.&!'35'85!&0@)4)C8&!1&!(&55&/!&9@4&//)*+/!&/(!(4E/!1)22)')5&!&+!@34()'85)&4!@*84!5&/!

&+(4&@4)/&/!1*+(!5&/!1&03+1&/!/*+(!(&55&/!C8&! Nz+ !17@&+1&!(*8i*84/!1&!(*8/!5&/!

@4)9<!&(!C8)!@43()C8&+(!1&/!@4*18'()*+/!i*)+(&/-!!

.&! '3/! 1&! 5B7C8)5)A4&! A81?7(3)4&! +B7(3+(! C8B8+! '3/! @34()'85)&4! 1&! 53!

(34)2)'3()*+! a30/&^<! )5! @&8(! &9)/(&4! 1&/! /8A=&+()*+/! '4*)/7&/! 13+/! 5&! '3/!

1B&+(4&@4)/&/! @8A5)C8&/! &+!0*+*@*5&! 4735)/3+(! 1&/! @4*2)(/! *8! &+! 172)')(-! K*84!

&9@4)0&4! '&53! b�/! W,RRk[! 7(&+1! 5&/! 47/85(3(/! 1&! I385>3A&4! 1&! 53! 03+)E4&!

/8)=3+(&!L!

%)!5&!43()*!'*d(/v4&=&+8/!1B8+&!&+(4&@4)/&!&/(!8+&!1*++7&!&9*?E+&!+*(7&!

Π ° ! ( )0Π ° > <!35*4/!L!

( )( )
( )( )

n'

n'

R z p

C z p
Π

+
°

+
= !

U(!1*+'!5&/!:!/8A=&+()*++&84/!;!/*+(!5&/!A)&+/!@*84!5&/C8&5/!L!

( )( )
( )( )

N

N

R z p

C z p
Π

+
°

+
≥ !

U(!5&/!A)&+/!O*8!&+/&0A5&/!1&!A)&+/P!/8A=&+()*++7/!'&89!@*84!5&/C8&5/!L!

( )( )
( )( )

N

N

R z p

C z p
Π

+
°

+
≤ !

!
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! "$c!

D&((&!172)+)()*+!/B3@@5)C8&!&55&!38//)!C8&55&!C8&!/*)(! 53! 2*+'()*+!1&!'*d(-!

M3)/! 5&/! @4*A5E0&/! 1&! '35'85! &0@)4)C8&/! /*+(! 5&/! 0T0&/! C8&! 13+/! 5&! '3/!

@47'713+(-!!

D&((&!172)+)()*+!)0@5)C8&!C8&!13+/!5&/!&+(4&@4)/&/!&+!172)')(<!5&/!A)&+/!C8)!

&+?&+14&+(!1&/!4&=&+8/!'*8=43+(!@4&/C8&!5&84/!'*d(/!/8A=&+()*++&+(!'&89!1*+(!

5&/!4&=&+8/!'*8=4&+(!0*)+/!1&!#ct!1&/!'*d(/-!Q+!+&!@&8(!35*4/!@3/!)1&+()2)&4!5&/!

A)&+/!:!/8A=&+()*++&84/!;!@34!5&!0T0&!(&/(!1&!:!E0'%$'"301&!;!C8&!13+/!5&!'3/!1&/!

&+(4&@4)/&/!N!'*+(43)+(&!A81?7(3)4&-!

K34! 3)55&84/<! b�/! W,RRk<! @-! ,ZR[! 322)40&! C8&! :!M+&' ,#0:3&5' 07' /#044O

49:4%6%Y"$%01'%4'07'10'%5,0#$"1/&'7#05'$+&',0%1$'07'<%&G'07'G&37"#&'&/0105%/4)'[7'0,$%5"3'

,#%/%1E' %1/396&4' "1F' H%16' 07' /#044O49:4%6%Y"$%01@' $+&1' /#044O49:4%6%Y"$%01' 4+0936' :&'

"//&,$&6';-!

!

Z-!U9&0@5&!1&!2)+3+'&0&+(!@34!5&/!/&4=)'&!47/&4=7/!L!

!

.B*4?3+)/3()*+! 3'(8&55&! 18! /&'(&84! @*/(35! &84*@7&+! &/(! 8+! A*+! &9&0@5&!

1B8+!(&5!07'3+)/0&!1&!2)+3+'&0&+(-!a7?)&!@34!53!1)4&'()=&!@*/(35&!1&!,RRY,c!&(!

@34! 53! D*008+)'3()*+! 1&! 53! D*00)//)*+! U84*@7&++&! C8)! 53! 0*1)2)&! WDQM!

O"cccP!Z,R!2)+35[,,<!'&((&!*4?3+)/3()*+!2*+1&!5&!2)+3+'&0&+(!18!/&4=)'&!8+)=&4/&5!

@*/(35!/84!5&/!/&4=)'&/!47/&4=7/-!6B8+&!@34(<!5&/!`(3(/!0&0A4&/!@&8=&+(<!47/&4=&4!

'&4(3)+/!/&4=)'&/!389!*@743(&84/!@4&/(3(3)4&/!18!/&4=)'&!8+)=&4/&5-!6B38(4&!@34(<!

53! @4*@*/)()*+! 1&! 53! D*00)//)*+! 4&+2*4'&! '&((&! 1)/@*/)()*+! &+! ^! 3i*8(3+(! 53!

@*//)A)5)(7!&9@4&//&!@*84!5&/!@4&/(3(3)4&/!18!/&4=)'&!8+)=&4/&5!1&!@4*'71&4!N!1&/!

/8A=&+()*+/!'4*)/7&/!&+(4&! 5&/! /&4=)'&/!*8=&4(/!N! 53! '*+'844&+'&!&(! 5&/! /&4=)'&/!

47/&4=7/-!

.&! '>30@!18!0*+*@*5&! 57?35!1*+(! 5&/!@4&/(3(3)4&/!18! /&4=)'&!8+)=&4/&5!

/*+(!/8/'&@()A5&/!1&!A7+72)')&4!&/(!5&!/8)=3+(!L!

.&((4&/!1B8+!@*)1/!)+274)&84!N!#c!?4300&/!*8!1&89!2*)/!&(!1&0)!5&!(34)2!1&!

A3/&-!K8A5)@*/(3?&!13+/!5&/!0T0&!5)0)(&/!1&!@*)1/!&(!1&!(34)2-!!

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
,c!6)4&'()=&!RYvXYvDU<!0,)/%$)!
,,!DQM!O"cccP!Z,R!2)+35<!1&!53!D*00)//)*+!&84*@7&++&!0*1)2)3+(!53!1)4&'()=&!RYvR,vDU!&+!'&!C8)!'*+'&4+&!
53!@*84/8)(&!1&!5B*8=&4(84&!N!53!D*+'844&+'&!1&/!/&4=)'&/!@*/(389!13+/!53!D*008+38(7-!
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! "$,!

.&/! `(3(/! 0&0A4&/! @&8=&+(! 1*+'! 03)+(&+)4! 8+! 1*03)+&! 47/&4=7!

4&@47/&+(3+(<! &+! 0*^&++&<! #ct! 1&/! 4&'&((&/! C8&! 5&/! @4&/(3(3)4&/! 18! /&4=)'&!

8+)=&4/&5!()4&+(!1&/!/&4=)'&/!@*/(389!O38!5)&8!1&!Yct!3'(8&55&0&+(P-!

!

.3!@4)+')@35&!C8&/()*+!@*/7&!@34!5&!2)+3+'&0&+(!18!/&4=)'&!8+)=&4/&5!@34!

5&/! /&4=)'&/! 47/&4=7/! &/(! '&55&!1&! 53!172)+)()*+!1&! 53! (3)55&! 18!1*03)+&! 47/&4=7-!

D4&f!&(!r5&)+1*42&4!W,RR$[!@4*@*/&+(!8+!0*1E5&!@&40&((3+(!1&!172)+)4!53!(3)55&!

*@()035&!1&!53!u*+&!1&!/&4=)'&/!47/&4=7/!13+/!5&!'314&!1B8+!47/&38!@*/(35!*8=&4(!

N!53!'*+'844&+'&-!

F5/!344)=&+(!N!1&89!'*+'58/)*+/<!1B8+&!@34(<!53!(3)55&!*@()035&!18!1*03)+&!

47/&4=7!1*)(! T(4&!172)+)&!38!@58/! i8/(&!@*84!@&40&((4&! 53! 2*84+)(84&!18!/&4=)'&!

8+)=&4/&5! (*8(! &+! 53)//3+(! 5&! @58/! 1&! @53'&! @*//)A5&! N! 5B*8=&4(84&! N! 53!

'*+'844&+'&-!6B38(4&!@34(<! 53! 172)+)()*+! (431)()*++&55&0&+(!8+)S1)0&+/)*++&55&!

18!'>30@!18!0*+*@*5&!&/(!4&+18&!*A/*5E(&!@34!5B*8=&4(84&!N!53!'*+'844&+'&-!!

D4&f! &(! r5&)+1*42&4! W,RR$<! @-! ,"Z[<! &/()0&+(! C8B8+&! 172)+)()*+! A)S

1)0&+/)*++&55&! 1*)(! T(4&! 0)/&! &+! @53'&-! :!M+&' 5010,03F@' 5%E+$' :&' 6&7%1&6' 10$'

4%5,3F'"4'"'501&$"#F'0#'G&%E+$'3%5%$':9$'"4'"'5010,03F%1'30/"3'6&3%<&#F'"16'"'501&$"#F'

3%5%$' 70#' $#"6%$%01"3' &16O$0O&16' 4&#<%/&{-! .&! '>30@! /*8/! 0*+*@*5&! '*+'&4+&43)(!

35*4/! N! 53! 2*)/! 5&! '*844)&4! :!&16\$0O&16!;,"! 38!1&//*8/!1B8+! '&4(3)+!@*)1/! &(v*8!

1B8+! '&4(3)+! (34)2! O'*00&! 'B&/(! 5&! '3/! 3'(8&55&0&+(P<! &(! 5B&+/&0A5&! 1&! 53!

1)/(4)A8()*+!5*'35&!18!'*844)&4-!

D&((&! 172)+)()*+! A)S1)0&+/)*++&55&! 3! @58/)&84/! 3=3+(3?&/! /&5*+!D4&f! &(!

r5&)+1*42&4-! 6B3A*41<! &55&! 4&'*++3e(! 3)+/)! &9@5)')(&0&+(! 5&! '343'(E4&! 1&!

0*+*@*5&!+3(84&5!1&!53!1)/(4)A8()*+!5*'35&!18!'*844)&4!O@34!43@@*4(!389!3'()=)(7/!

1&!'*55&'(&<! (4)<! (43+/@*4(!&+!30*+(!18! 47/&38!@*/(35P-!U+/8)(&<! &55&!@&40&((43)(!

1&!5)0)(&4!5&/!4)/C8&/!1B&+(47&!+*+!@4*2)(3A5&!&(!1B7'4703?&-!!

K34! 3)55&84/<! 5&! '>30@! 18! 0*+*@*5&! /84! 5&! '*844)&4! &16O$0O&16! @*8443)(!

T(4&!1)0)+87<!'&!C8)!3''4*e(43)(!5&/!A7+72)'&/!1&!53!'*+'844&+'&-!.&!0*+*@*5&!/84!

53!1)/(4)A8()*+!5*'35&<!'*0A)+7!N!8+!3''4*)//&0&+(!1&!53!'*+'844&+'&!/84!5&!4&/(&!

1&! 5B3'()=)(7! @*/(35&! @*8443)(! 23=*4)/&4! 8+! 3''4*)//&0&+(! 1&! 53! 1&03+1&! 1B8+!

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
,"! .3! +*()*+! 1&! '*844)&4! &16O$0O&16! 4&'*8=4&! 5B&+/&0A5&! 18! '>&0)+! C8&! @34'*84(! 8+! *Ai&(! @*/(35! 1&!
5B&9@71)(&84!38!1&/()+3(3)4&<!'B&/(SNS1)4&!5&!47/&38!@*/(35!13+/!/*+!&+/&0A5&-!
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! "$"!

/&4=)'&!1&!1&//&4(&!5*'35&-!D&((&!>38//&!2*84+)43)(!35*4/!N!5B*@743(&84!&+!'>34?&!

18! /&4=)'&! 8+)=&4/&5! 8+! 4&=&+8! /8@@570&+(3)4&! @*84! 2)3+'&4! /&/! /84'*d(/<! &(!

1*+'!'*+(4)A8&43)(!N!5)0)(&4!1B38(3+(!5&!'>30@!18!0*+*@*5&!/84!5&!'*844)&4!&16O

$0O&16)!

J8(4&!3=3+(3?&!1&!'&((&!A3/&<!'&53!@&40&((43)(!1B7'53)4')4!5&/!47@34()()*+/!

1&/! '*d(/! 1&/! *A5)?3()*+/! 1&! /&4=)'&! 8+)=&4/&5<! &(! 1*+'! 1&! 5&/! '35'85&4! @58/!

i8/(&0&+(-! J)+/)<! 5&/! @4)9! @*8443)&+(! T(4&! @58/! &22)'3'&/<! @58/! @&4()+&+(/! &(!

7=&+(8&55&0&+(!4718)4&!5&!'>30@!18!1*03)+&!47/&4=7-!

!

U+2)+<! '&((&! 3@@4*'>&! @&40&(! 1&! 5)0)(&4! 5B30@5&84! 1&/! /8A=&+()*+/!

'4*)/7&/! =&4/! 1B38(4&/! u*+&/! *8! 3'()=)(7/! N! @34()4! 1&/! (34)2/! 1&! 53! 1)/(4)A8()*+!

5*'35&-! K*84! 38(3+(! '&/! @4)9! @*8443)&+(! '*+()+8&4! N! 2)+3+'&4! &+! @34()&! 1&/!

*A5)?3()*+/!1&!/&4=)'&!8+)=&4/&5-!

J)+/)!@43()C87&!'&((&!0*135)(7!1&!2)+3+'&0&+(!1&/!*A5)?3()*+/!1&!/&4=)'&!

8+)=&4/&5! @343e(! 1*+'! T(4&! :!@43()'3A5&!;-! D&! +B&/(! @3/! @*84! 38(3+(! C8&! 5&/!

)+'*+=7+)&+(/!C8)!*+(!'*+18)(!N!/3!5)0)(3()*+!+&!/*+(!@58/!@47?+3+(/-!

!

63+/!'&!C8)!/8)(!+*8/!&+=)/3?&4*+/!13+/!8+!@4&0)&4!(&0@/!5&/!3=3+(3?&/!

1&! '&! 0*1&! 1&! 2)+3+'&0&+(! 1&/! /84'*d(/! &+?&+147/! @34! 5&/! *A5)?3()*+/! 1&!

/&4=)'&! 8+)=&4/&5<! N! 53! 2*)/! &+! (&40&/! 1B7C8)(7! &(! 1&! 4&1)/(4)A8()*+<! 3=3+(! 1B&+!

&9@*/&4!5&/!@4)+')@389!)+'*+=7+)&+(/-!

!

!

!

b-!J=3+(3?&/!1&!'&!0*1&!1&!2)+3+'&0&+(!L!

!

G*8/! &+=)/3?&*+/! )')! 5&/! 3=3+(3?&/! 1&/! /&4=)'&/! 47/&4=7/! '*00&!0*1&!

1&! 2)+3+'&0&+(! 18! '*d(! +&(! 1&/! *A5)?3()*+/! 1&! /&4=)'&! 8+)=&4/&5! /*8/! 1&89!

3+?5&/<!1B3A*41!'&58)!1&!5B7C8)(7<!@8)/!'&58)!1&!53!4&1)/(4)A8()*+-!

!
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! "$Z!

!

!

!

!

,-!%&4=)'&/!47/&4=7/!&(!7C8)(7!L!

!

63+/!8+!'*+(&9(&!1&!2)/'35)(7!+*+!*@()035&<!�&+4^!W,RR#[!&9@5)C8&!C8&!5&/!

/8A=&+()*+/! '4*)/7&/! '*+/()(8&+(! 8+&! /*58()*+! 1&! :!0*)+14&! 035!;-! :!]^_' 3&4'

6;,&14&4',9:3%A9&4'1&'401$',"4'$09C09#4'7%B;&4'&1'701/$%01'6&'3&9#'9$%3%$;';/0105%A9&'&$'

40/%"3&'P'3&4'#&/&$$&4',9:3%A9&4'1&'401$',"4'&B"/$&5&1$',#;3&<;&4'4&301'3&4',#%1/%,&4'6&'3"'

7%4/"3%$;' 0,$%5"3&' ]^_'`%14%' 3"' ,9:3%/%$;' "6#&44;&@' "F"1$' 91&' ;3"4$%/%$;'506&4$&' &$' 91'

7"%:3&' 7"/$&9#' 6%4$#%:9$%7@' 6&<#"%$' T' /&' 609:3&' $%$#&' U$#&' 7#",,;&' 6?91' $"9B' 6&' Ma`'

4&14%:3&5&1$'49,;#%&9#'T' 3"'50F&11&)'*&'A9?01',&9$@'T'6;7"9$'6&'5%&9B@'",,#0/+&#'&1'

#;4&#<"1$'3"'6%4$#%:9$%01'6&'3"',9:3%/%$;'"6#&44;&'T'I"'!04$&@'&$'&1',&#5&$$"1$'"%14%'6&4'

49:<&1$%014' /#0%4;&4' "9' :;1;7%/&' 6&' 3"' 3&$$#&' &B,;6%;&' &1'b"9$&OI0%#&' &$' 69' :9#&"9'6&'

*+"1$&309,O3&4O<%E1&4'09'6&'a"93BO&1Oa&3%1@'3&4A9&34'4&#"%&1$'4"14'609$&'&1!5"9<"%4&'

,04$9#&'4?%34'6;,&16"%&1$'6&4'7%1"1/&4!,9:3%A9&4!;-!!

.&/!/8A=&+()*+/!'4*)/7&/<!@34!5&84!/)0@5)')(7!1&!0)/&!&+!]8=4&!*+(!1*+'!

53!23=&84!1&/!7'*+*0)/(&/!18!/&'(&84!@*/(35!W�&+4^<!,RR#[!C8)!&/()0&+(!C8B&55&/!

/*+(! 1B38(3+(! @58/! 23')5&/! N! 0&((4&! &+! ]8=4&! C8B&55&/! /B*@E4&+(! N! 5B)+(74)&84!

1B8+&!0T0&! &+(4&@4)/&! 3^3+(! 5&!0*+*@*5&! /84! 5&/! /&4=)'&/! '*+'&4+7/-!M3)/! )5!

238(!35*4/!=&)55&4!N!'&!C8&!'&((&!&+(4&@4)/&!+B&+!7(&+1&!@3/!5&!'>30@/!38S1&5N!1&!

'&!C8)!&/(!/(4)'(&0&+(!i8/()2)7-!6B8+&!03+)E4&!?7+7435&<!N!'&!C8B&55&!+B3A8/&!@3/!

18!0*+*@*5&!C8)!58)!&/(!*'(4*^7!s!)5!238(!/84(*8(!=&)55&4!N!'&!C8&!5&!0*+*@*5&!+&!

'*8=4&! @3/! 1&/! 3'()=)(7/! C8)! *+(! 38! '*+(43)4&! A&/*)+! 1B38(*+*0)&! &(! 1&!

'*+'844&+'&!@*84!/&!17=&5*@@&4-!

!

"-!5&/!/8A=&+()*+/!'4*)/7&/!&(!53!4&1)/(4)A8()*+!L!

!
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! "$k!

_+! /^/(E0&! 1&! /8A=&+()*+/! '4*)/7&/! @&40&(! 1&! 23=*4)/&4! 8+&! '&4(3)+&!

'53//&! 1&! '*+/*003(&84/! 13+/! 5&! A8(! 1&! 4718)4&! 1&/! )+7?35)(7/<! 35*4/! C8B8+&!

(39&<! '*0@3()A5&! 3=&'! 5B)+(4*18'()*+! 1&! 53! '*+'844&+'&! &(! 1*+'! 53! 4&0)/&! &+!

'38/&!18!/^/(E0&!1&!/8A=&+()*+/!'4*)/7&/<!3843)(!i8/(&!@*84!*Ai&'()2!1B7=)(&4!5&/!

@>7+*0E+&/!1B&9'58/)*+-!

!

D4&0&4! &$' "3)! W,RRY[! &9@5)C8&+(! C8&! 5&/! /8A=&+()*+/! '4*)/7&/! @&8=&+(!

'*+/()(8&4!8+&! /*58()*+!1&! 2)+3+'&0&+(!*@()035&!1&! /&'*+1! 43+?!'*0@(&! (&+8!

18! '*d(! /*')35! 1&/! 2*+1/! @8A5)'/-! M3)/! N! 53! 1)2274&+'&! 1B�&+4^! W,RR#[<! )5/!

i8/()2)&+(! 5&! /&4=)'&!8+)=&4/&5!+*+!@34!1&/!34?80&+(/!1&!'*>7/)*+!/*')35&!03)/!

@34!8+!*Ai&'()2!1&!4&1)/(4)A8()*+-!:!M+&':"4%/',#&5%4&'07'09#'4$96F'%4'$+"$'$+&'D.N'%4'

&44&1$%"33F'"'70#5'07'#&6%4$#%:9$%<&',#%/%1E',03%/F)'[$'%4'10$'40'59/+'$+&'D.N'%1'%$4&37@'

:9$'#"$+&#'%$4'%5,3%&6',#%/%1E',03%/F'#&4$#%/$%014@'G+%/+'%5,04&'"':%16%1E'/014$#"1%$4'01'

$+&'0,&#"$0#{!D4&0&4!&$'"3)!W,RRY<!@-!"Z[-!

.&! /&4=)'&! 8+)=&4/&5! @&8(! T(4&! '*+/)1747! '*00&! 8+&! @*5)()C8&! 1&!

(34)2)'3()*+! 4&1)/(4)A8()=&-!_+&! (&55&!@*5)()C8&!@&8(!@4&+14&!1)2274&+(&/! 2*40&/-!

U+!@34()'85)&4<!&55&!@&8(<!03)/!'&!+B&/(!@3/!*A5)?3(*)4&<!)0@*/&4!8+&!'*+(43)+(&!1&!

(34)2)'3()*+!8+)2*40&-!6&!@58/<!&55&!@&8(<!*8!+*+<!)0@5)C8&4!53!'473()*+!1&!(39&/!

&9@5)')(&/!*8!)0@5)')(&/!/84!(*8/!5&/!*@743(&84/-!.3!'343'(74)/()C8&!03i&84&!1B8+&!

@*5)()C8&! 1&! /&4=)'&! 8+)=&4/&5! &/(! C8&! 53! 4&1)/(4)A8()*+! &/(! 4735)/7&! &+!

?343+()//3+(!8+!@4)9!/8A=&+()*++7!N!'&4(3)+/!?4*8@&/!1&!'*+/*003(&84/<!'&((&!

/8A=&+()*+!7(3+(!2)+3+'7&!@34!8+&!/84'>34?&!)0@*/7&!389!38(4&/!?4*8@&/-!!

F5!&/(!@*84(3+(!@*//)A5&!1B&+=)/3?&4!5B8()5)/3()*+!1B)+/(480&+(/!35(&4+3()2/!

@*84!*A(&+)4!8+!0T0&!+)=&38!1&!4&1)/(4)A8()*+-!D*00&!)+/(480&+(!35(&4+3()2<!

5&! @58/! +3(84&5! &/(! 1B&+=)/3?&4! 8+! /^/(E0&! 1&! (43+/2&4(/! 1)4&'(/<! N! @34()4! 18!

A81?&(! ?7+7435<! &+! 1)4&'()*+! 1&/! '*+/*003(&84/! 5&/! @58/! '*d(&89<! @*84! 5&84!

'*0@&+/&4!'&!/84'*d(-!!63+/!5&!'314&!1B8+!*@()080!1&!@4&0)&4!43+?<!*|!)5!+B^!3!

@3/! 1B38(4&/! 1)/(*4/)*+/! 13+/! 5B7'*+*0)&<! 8+! (&5! /^/(E0&! &/(! '53)4&0&+(! 53!

@*5)()C8&! *@()035&<! @8)/C8B&55&! +&! '47&! +)! 1)/(*4/)*+/! /84! 5&/! @4)9! 4&53()2/<! +)!

6&"6G&%E+$'3044&4-!!

63+/!53!4735)(7<!5&/!38(*4)(7/!@8A5)C8&/!7=*58&+(!13+/!8+!&+=)4*++&0&+(!

1&!/&'*+1!43+?!'343'(74)/7!@34!8+!?43+1!+*0A4&!1&!1)/(*4/)*+/!@47S&9)/(3+(&/-!
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! "$#!

.&!47/85(3(!1&!@4&0)&4!43+?!C8)!7(3A5)(!53!/8@74)*4)(7!1&/!(43+/2&4(/!1)4&'(/!+B&/(!

1*+'!@58/!3@@5)'3A5&-!!

.B34?80&+(!03i&84!7(3)(!C8&!5&/!(43+/2&4(/!1)4&'(/<!2)+3+'7/!@34!5&!A81?&(!

?7+7435<! +&! '473)&+(! @3/! 1&! @&4(&/! 1B&22)'3')(7-! D&((&! 322)403()*+! +B&/(! @3/!

4735)/(&-! .B8()5)/3()*+! 1&/! 2*+1/! @8A5)'/! @4*=*C8&! 1&/! @&4(&/! 1B&22)'3')(7-! .3!

'*0@343)/*+!&+(4&!5&/!1&89!@*5)()C8&/!+B&/(!1*+'!@3/!@*//)A5&-!!

\*8(&/! 1&89! '47&+(! 1&/! @&4(&/! 1B&22)'3')(7! C8&! '&! /*)(! N! (43=&4/! 5&/!

1)/(*4/)*+/!'477&/!13+/! 5&!/&'(&84!'*+'&4+7<!*8!'&55&/!&+?&+147&/!@34! 5&/!'*d(/!

1B8()5)/3()*+! 1&/! 2*+1/! @8A5)'/-! :!M+&' 0,$%5"3' ,03%/F' 5%B' %4' $+&1' 6&$&#5%1"$&6' :F'

4$#%H%1E'$+&'#%E+$':"3"1/&':&&$G&&1'$+&'G&37"#&'/04$'07'"3$&#1"$%<&',03%/%&4c!D4&0&4!&$'

"3)! W,RRY<! @-! "Z[! K*84! '*0@34&4! 5&/!074)(&/! 4&53()2/! 1&/!1&89!@*5)()C8&/<! )5! 238(!

1*+'!'*0@34&4!5&84/!'*d(/!1B&22)'3')(7!4&/@&'()2/-!D&((&!'*0@343)/*+!4735)/7&!@34!

D4&0&4!&$'"3)!W,RRY[!2&43!5B*Ai&(!1&!53!/&'()*+!/8)=3+(&-!G*8/!+B&9@*/&4*+/!1*+'!

@3/!)')!5&/!'*+'58/)*+/!389C8&55&/!D4&0&4!&$'"3)!W,RRY[!344)=&+(-!

%(*223�/!W,RR#[!17=&5*@@&!5&!0T0&!34?80&+(!C8&!D4&0&4!&$'"3-!W,RRY[<!&+!

0&((3+(!&+!&9&4?8&!5&!'343'(E4&!)+'&4(3)+!18!/(3(8(!1&/!/8A=&+()*+/!'4*)/7&/!=)/S

NS=)/!1&!53!(>7*4)&!7'*+*0)C8&-!:!R9"16'&33&4'=3&4'49:<&1$%014'/#0%4;&4>',&#5&$$&1$'

6?0,;#&#'6&4!$#"147&#$4'4"14!3&',"44"E&',"#'3&4',#;3K<&5&1$'7%4/"9B'&$'3&4'#&6%4$#%:9$%014'

:96E;$"%#&4@' 3"!,;#;A9"$%01' ,&9$!,&#5&$$#&' 91&' #&6%4$#%:9$%01' ,09#' 91' /0d$'50%16#&)'

R9"16' &33&4',&#5&$$&1$' T'91&! &1$#&,#%4&!605%1"1$&'6&',#&16#&' ",,9%' 49#' 4"' #&1$&'6&'

5010,03&',09#'U$#&'50%14'&77%/"/&@'/&4!#&6%4$#%:9$%014'60%<&1$'U$#&'#;69%$&4)!;!W%(*223�/<!

,RR#[-!!

!

!

!

D-!F+'*+=7+)&+(/!1&/!/&4=)'&/!47/&4=7/!L!

!

D*00&! +*8/! 5B3=*+/! 17'4)(! @58/! >38(! 5&! 2)+3+'&0&+(! 1&/! /84'*d(/!

&+?&+147/! @34! 5&/! *A5)?3()*+/! 1&! /&4=)'&! 8+)=&4/&5! =)3! 5&/! /&4=)'&/! 47/&4=7/!

4&=)&+(!38!03)+()&+<! )+/()(8()*++35)/7!&(!'*+(4h57<!1&/!/8A=&+()*+/!'4*)/7&/-!Q4<!
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! "$X!

'&/! 0T0&/! /8A=&+()*+/! '4*)/7&/! *+(! 7(7! 534?&0&+(! '4)()C87&/! (3+(! @34! 5&/!

38(*4)(7/! &84*@7&++&/!C8&!@34! 53! 5)((743(84&! 7'*+*0)C8&-!D&! /*+(!1*+'!1&! '&/!

)+'*+=7+)&+(/!1*+(!+*8/!355*+/!(43)(&4!13+/!'&!C8)!/8)(-!

!

!

!

,-! .&/! )+'*+=7+)&+(/! 18! 07'3+)/0&! '*00&! 0*1&! 1&!

2)+3+'&0&+(! 18! /&4=)'&! 8+)=&4/&5! 13+/! 5&/! )+18/(4)&/! 1&!

47/&38-!

!

.&/! *A5)?3()*+/! 1&! /&4=)'&! 8+)=&4/&5! '*0@*4(&+(! 5&! @58/! /*8=&+(! 8+&!

*A5)?3()*+! 1&! (34)2)'3()*+! 8+)2*40&-! D&! 0*1&! 1&! (34)2)'3()*+! /&4(! 35*4/! 1&!

i8/()2)'3()*+! 38! 03)+()&+! 1B8+! 1*03)+&! 47/&4=7-! Q4! '&((&! (34)2)'3()*+! &/(!

'*+/)1747&!'*00&!/*8/S*@()035&!@34!53!5)((743(84&!7'*+*0)C8&-!}8&!'&!/*)(!&+!

/)(83()*+! 1&! 0*+*@*5&! *8! &+! /)(83()*+! 1&! '*+'844&+'&-! %8)=3+(! 53! 1)/()+'()*+!

*@747&!@34!D4&0&4!&$'"3)! W,RRY[<!+*8/!43@@&55&4*+/!A4)E=&0&+(!'&/! '4)()C8&/!&+!

/)(83()*+!1&!0*+*@*5&! 3=3+(!1&!+*8/! )+(74&//&4!@58/! 5*+?8&0&+(! 38! '3/!1B8+!

/&'(&84!5)A7435)/7-!

!

3-!%&'(&84!0*+*@*5)/()C8&-!

D4&0&4!&$'"3)!W,RRY[!344)=&+(!N!53!'*+'58/)*+!C8&!C8&5!C8&!/*)(!5&!0*1E5&!

1B)+18/(4)&<! 8+&! /8A=&+()*+! 1B8+! '&4(3)+! ?4*8@&! 1&! '*+/*003(&84/! =&4/! 8+!

38(4&! &/(! (*8i*84/! 2)+3+'7&! 389! 17@&+1/! 1&/! @4&0)&4/-! 63+/! (*8/! 5&/! '3/! 1&!

/(48'(84&! 1&! 034'>7<! 5&/! /8A=&+()*+/! '4*)/7&/! )+18)/&+(! 1*+'! 8+&! (34)2)'3()*+!

/*8/S*@()035&!&(!'47&+(!1&/!@&4(&/!&+!f&5234&-!G*8/!&9@*/*+/!)')!5&/!@4)+')@389!

'3/!3+35^/7/!@34!D4&0&4!&$'"3)!W,RRY[-!

!

!

)?2() *1/%) ;'%'>'0+) ;'%'@>-'*/$&(A) (2%() ,'<&) #$B+A) >-2&$C/2%&) /%+)

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

!

63+/! '&! '3/! 5B*A5)?3()*+!1&! /&4=)'&!8+)=&4/&5! 4&=)&+(! N!8+&!@*5)()C8&!1&!

(34)2)'3()*+! 13+/! 53C8&55&! 5&/! '*+/*003(&84/! '*d(&89! @3)&+(! 8+! @4)9! @58/! A3/!

C8&! 5&84! '*d(<! 35*4/! C8&! 5&/! '*+/*003(&84/! @&8! '*d(&89! @3)&+(! 8+! @4)9! @58/!

75&=7! C8&! 5&84! '*d(-! .3! 17(&40)+3()*+! 1&/! @4)9! *@()0389! 4&=)&+(! 35*4/! N! 8+!

@4*A5E0&!1&! (34)2)'3()*+!a30/&^! 3=&'! 1&/! 3?&+(/! >7(74*?E+&/! &(! 53! @*//)A)5)(7!

1B8+&!2*+'()*+!*Ai&'()2!(4318)/3+(!1&/!@47*''8@3()*+/!1&!4&1)/(4)A8()*+-!!

n! '38/&! 1&! 53! '*+(43)+(&! 1&! A81?&(<! 53! /8A=&+()*+! 1&! @4)9! =&4/! 5&/!

'*+/*003(&84/!'*d(&89!+&!@&8(!T(4&!2)+3+'7&!C8&!@34!8+&!(39&!)0@5)')(&!5&=7&!

/84! 5&/! '*+/*003(&84/! +*+! '*d(&89-! 6B*|! 8+&! @&4(&! 1&! f&5234&! @*84! '&/!

'*+/*003(&84/<!&(!1*+'!5&!'343'(E4&!/*8/S*@()035!1&!'&((&!(34)2)'3()*+-!

!

?2() *1/%) ;'%'>'0+) ;/0&$@>-'*/$&(A) (2%() ,'<&) #$B+A) >-2&$C/2%&) /%+)

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

!

.3! (34)2)'3()*+! 8+)2*40&! )0@5)C8&! 35*4/! 53! @*//)A)5)(7! 1&! /8A=&+()*+/!

'4*)/7&/! &+(4&! 5&/! @4*18)(/-! K*84! 38(3+(! 5&/! '*+/*003(&84/! @&8! '*d(&89!

'*+()+8&+(!1&!/8A=&+()*++&4!5&/!'*+/*003(&84/!'*d(&89<!&(!53!(34)2)'3()*+!+B&/(!

1*+'!(*8i*84/!@3/!*@()035&-!

!

?2() *1/%) ;'%'>'0+) ;/0&$@>-'*/$&(A) 2E+,) ,'<&() #$B+A) >-2&$C/2%&) /%+)

&2-$#$,2&$'%)0$%"2$-+A)('/(),'%&-2$%&+)*+)./*:+&)D)

!

.&/! '*+/)1743()*+/! 1&! /&4=)'&! 8+)=&4/&5! O&+! @34()'85)&4! &+! 03()E4&! 1&!

4&1)/(4)A8()*+P! 3A*8()//&+(! 35*4/! N! 1&/! @4)9! C8)! 1)22E4&+(! 1&/! @4)9! a30/&^!

(431)()*++&5/-!%)! 5&!'*d(!2)9&!&/(!/822)/300&+(!75&=7<! )5!&/(!@*//)A5&!C8&!(*8/!5&/!

'*+/*003(&84! @3)&+(! 8+! @4)9! C8)! /*)(! /8@74)&84! N! 5&84! '*d(! 034?)+35-!

G73+0*)+/<! (*8i*84/! N! '38/&! 1&/! @47*''8@3()*+/! 1&! 4&1)/(4)A8()*+<! 5&/!

'*+/*003(&84/! '*d(&89!@3)&+(!0*)+/! C8B)5/! +&!@3)&43)&+(! /)! 5&/! @4)9! +B7(3)&+(!

2)97/!C8BN!@34()4!1&!'*+/)1743()*+/!1B&22)'3')(7-!
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! "$$!

!.3!/8A=&+()*+!1&/!'*+/*003(&84/!@&8!'*d(&89!=&4/!5&/!'*+/*003(&84/!

'*d(&89!&9)/(&!1*+'!(*8i*84/!&(!53!(34)2)'3()*+!&/(!(*8i*84/!/*8/!*@()035&<!18!23)(!

1&/!@&4(&/!&+!f&5234&!/8A)&/!@34!5&/!:!/8A=&+()*++&84/!;-!

!

?2() *1/%) ;'%'>'0+) ;/0&$@>-'*/$&(A) 2E+,) ,'<&) #$B+) +&) "&2%&) 2/&'-$(") =)

>-2&$C/+-)/%+)&2-$#$,2&$'%)%'%@0$%"2$-+A)('/(),'%&-2$%&+)*+)./*:+&)7)

!

63+/!5&!'3/!1&/!)+18/(4)&/!1&!47/&38<!&(!&+!@34()'85)&4!'&58)!1&/!(757'*0/!

&(!1&!5B75&'(4)')(7<!53!(34)2)'3()*+!&/(!&+!?7+7435!+*+S5)+73)4&-!!

U55&!'*+/)/(&!5&!@58/!/*8=&+(!&+!8+&!@4)0&!2)9&!&(!&+!8+&!@34(!=34)3A5&!&+!

2*+'()*+! 1&! 53! '*+/*003()*+-! D&((&! @*//)A)5)(7! @&40&(! 8+&! @58/! ?43+1&!

25&9)A)5)(7! 1&/! /'>703/! 1&! 2)+3+'&0&+(<! 03)/! &55&! +B)+=35)1&! @3/! 5&/! 7570&+(/!

@47/&+(7/! @58/! >38(-! 63+/! 5&! '3/! 1&/! (757'*008+)'3()*+/! @34! &9&0@5&<! 53!

/8A=&+()*+! =&4/! 5&/! '*+/*003(&84/! 484389! O5&/! @58/! '*d(&89P! @4&+1! 53! 2*40&!

1B8+&!@4)0&!2)9&!@58/!A3//&!C8B)5!+&!/&43)(!*@()035-!!

!

D&((&! 1)2274&+'&! 7(3+(! 2)+3+'7&! @34! 5B)0@*/)()*+! 1B8+&! @4)0&! 2)9&!

/8@74)&84&! 38! '*d(! 47&5! /84! 5&/! '*+/*003(&84! 84A3)+/! O5&/! 0*)+/! '*d(&89P-!

.B8()5)/3()*+!1&/!(34)2/!+*+S5)+743)4&/! (&+1!N! 5)0)(&4! 5&/!1)/(*4/)*+/!3//*')7&/!38!

2)+3+'&0&+(!1&/!*A5)?3()*+/!1&!/&4=)'&!8+)=&4/&5<!&(!&/(!8+!A*+!0*^&+!1&!')A5&4!

@58/!&22)'3'&0&+(!5&/!/8A=&+()*+/!O/84!'&!@*)+(<!=*)4!D4&0&4!&(!�3>=34)!W,RR#[P-!!

K*84!38(3+(!&+!/)(83()*+!1&!0*+*@*5&<!5&!/8A=&+()*++&0&+(!1B8+!?4*8@&!

1&! '*+/*003(&84/! @34! 8+! 38(4&! /&! 23)(! +7'&//3)4&0&+(! 38! 17(4)0&+(! 1&! '&/!

1&4+)&4/!C8&!'&!/*)(!@34!8+!(34)2!5)+73)4&!75&=7!*8!@34!8+&!@4)0&!2)9&!@58/!>38(&-!

.3! @*//)A)5)(7! 1B8+&! (34)2)'3()*+! +*+S5)+743)4&! +&! 23)(! 1*+'! @3/! 1)/@343e(4&! 5&/!

@&4(&/!&+!f&5234&!3//*')7&!N!53!/*8/S*@()035)(7!1&!53!(34)2)'3()*+-!

.&/!/8A=&+()*+/!'4*)/7&/!'47&+(!1*+'<!&+!0*+*@*5&<!8+&!1)/(*4/)*+!13+/!

53! (34)2)'3()*+! &(! 8+&! @&4(&! &+!f&5234&-!D4&0&4! &$' "3)! W,RRY<! @@""S"Y[!0*+(4&+(!

C8&! '&((&! 322)403()*+! 4&/(&! =43)&<! 0T0&! 5*4/C8&! 5&! /&'(&84! &/(! *8=&4(! N! 53!

'*+'844&+'&-!

!

A-!%&'(&84!5)A7435)/7-!
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! "$R!

!

.3! @58@34(! 1&/! 7570&+(/! @47/&+(7/! ')S1&//8/! 4&/(&+(! =353A5&/! 5*4/C8&! 5&!

034'>7! &/(! *8=&4(! N! 53! '*+'844&+'&! &(! C8B)5! ^! 3! @58/)&84/! &+(4&@4)/&/! &+!

'*+'844&+'&-!G73+0*)+/<!'&4(3)+/!C8&/()*+/!=)&++&+(!'*0@5)C8&4! 5&!@4*A5E0&-!

D*00&!13+/!5&!'3/!18!0*+*@*5&!5&/!@&4(&/!&+!f&5234&!18&/!38!23)(!C8&!'&4(3)+/!

'*+/*003(&84/!@3)&+(!1&/!@4)9!/8@74)&84/!N!5&84/!'*d(/!/*+(!(*8i*84/!@47/&+(&/-!

.*4/C8&! 5B*@743(&84! >)/(*4)C8&! &/(! /&85! N! /8@@*4(&4! 5&/! *A5)?3()*+/! 1&! /&4=)'&!

8+)=&4/&5<!5&!@4*A5E0&!&/(!@&8!*8!@4*8!5&!0T0&!C8&!13+/!5&!'3/!18!0*+*@*5&-!

!.&/!*A5)?3()*+/!1&!/&4=)'&!8+)=&4/&5!/*+(!2)+3+'7&/!@34!1&/!/8A=&+()*+/!

'4*)/7&/!&+(4&! 5&/! '*+/*003(&84!18!1)(!*@743(&84-!G73+0*)+/<! 53! '*+'844&+'&!

@&8(! 5)0)(&4! 53! '3@3')(7! 1&! 5B*@743(&84! N! 2)+3+'&4! /&/! /84'*d(/! =)3! 5&/!

/8A=&+()*+/! '4*)/7&/-! U+! &22&(<! 5B&9)/(&+'&! 1&/! /84'>34?&/! )0@*/7&/! N! '&4(3)+/!

'*+/*003(&84/! @&8(! :!*8=4)4! 53! @*4(&!;!! N! 8+! '&4(3)+! 7'4703?&<! C8)! '47&! 1&/!

1)/(*4/)*+/! /8@@570&+(3)4&/! &+! 0&((3+(! &+! 13+?&4! 53! =)3A)5)(7! 2)+3+')E4&! 1&!

5B*@743(&84<!&(!1*+'!N!(&40&!5&!/&4=)'&!8+)=&4/&5-!

D&/! @4*A5E0&/! @&8=&+(! T(4&! 5)0)(7/! O03)/! @3/! 75)0)+7/P! &+! 3''*413+(! N!

5B*@743(&84! &+! '>34?&! 18! /&4=)'&! 8+)=&4/&5! 8+! 1*03)+&! 47/&4=7! =)3! 8+&!

@4*(&'()*+!47?5&0&+(3)4&<! )-&!1&/!/&4=)'&/!*8!3'()=)(7/!47/&4=7&/-!G73+0*)+/<! 5&!

@4*A5E0&!2*+130&+(35<!'&58)!1&!53!A3/&!1&!(393()*+!4&/(&!&+()&4!@8)/C8&!53!A3/&!

&/(!34()2)')&55&0&+(!4718)(&-!D&!C8)!/&5*+!D4&0&4!&$'"3)!W,RRY<!@-"k[!'47&!1&/!@&4(&/!

&+!f&5234&!s! :!]^_' $+&' $"B' :"4&' =$+&' 4&$' 07' E0064' 01'G%/+' 49#/+"#&4' /"1' :&' 3&<%&6' $0'

7%1"1/&'49:4%6%&4'$0'405&'/01495&#'E#09,4>'%4'#&4$#%/$&6'%1'"1'"#$%/7%/%"3'G"F)'[1'3%E+$'07'

0,$%5"3'$"B'$+&0#F@'$+%4'%4'3%H&3F'$0':#%1E'":09$'G&37"#&'3044-!;-!63+/!5&!'3/!@47/&+(<!'&/!

@&4(&/! &+! f&5234&! =)&++&+(! /B3i*8(&4! N! '&55&/! )+18)(&/! @34! 53! (34)2)'3()*+! 38S

1&//8/!18!'*d(-!!

U+!&22&(<!18!@*)+(!1&!=8&!1&! 53! (>7*4)&!0)'4*S7'*+*0)C8&!/(3+1341<! 5&/!

@&4(&/!3//*')7&/!N!8+&!(39&!'4*)//&+(!1&!23g*+!@58/!C8&!@4*@*4()*++&55&!3=&'!/*+!

(389!8+)(3)4&-!U(!1*+'<!53!@&4(&!1&!f&5234&!8+)(3)4&!3//*')7&!3=&'!8+&!(39&!'4*e(!

5*4/C8&! 53! (39&! '4*e(-! 6*+'<! @*84! 8+! 4&=&+8! (*(35! 1*++7<! 53! @&4(&! (*(35&! &+!

f&5234&!/&43!1B38(3+(!@58/!@&()(&!C8&!53!A3/&!1&!(393()*+!/&43!?43+1&-!!

!
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! "Rc!

D&(! 34?80&+(! &/(! (431)()*++&55&0&+(! 3=3+'7! 13+/! 5&! '*+(&9(&! 1&! 53!

(393()*+!/84! 5&/!A)&+/!03)/!D4&0&4!&$'"3)! W,RRY<!@-!"k[!3=3+'&+(!C8&! 5&!/^/(E0&!

1&/! /8A=&+()*+/! '4*)/7&/! +B&/(! C8B8+! '3/!@34()'85)&4!1&/! (39&/! /84! 5&/! A)&+/<! :!!

]^_'49#/+"#E&4'3&<%&6'"4',"#$'07'"'4F4$&5'07'/#044O49:4%6%&4'G+%/+'"#&'%1'&44&1/&'C94$'"'

4,&/%"3'/"4&'07'/05506%$F'$"B&4!;-!6*+'!0T0&!&+!/)(83()*+!1B*8=&4(84&!18!/&'(&84!

N!8+&! '&4(3)+&!1*/&!1&! '*+'844&+'&<! 5&! 2)+3+'&0&+(!1&/!*A5)?3()*+/!1&! /&4=)'&!

8+)=&4/&5! @34! 5&/! /8A=&+()*+/! '4*)/7&/! '47&! 1&/! @&4(&/! 1&! f&5234&! @*84! 8+&!

@34()&! 1&/! '*+/*003(&84/-! DB&/(! 5B)+'*+=7+)&+(! 03i&84! 1&! '&! 0*1&! 1&!

2)+3+'&0&+(-!D&!+B&/(!@3/!@*84!38(3+(!5&!/&85-!

!

"-!_+!0*1&!1&! 2)+3+'&0&+(!*@3C8&!&(!C8)!+&!@&40&(!

@3/!53!'*+()+8)(7!18!/&4=)'&!8+)=&4/&5!L!

!

.3!(43+/@34&+'&!&(!53!?343+()&!1&!53!'*+()+8)(7!/*+(!1&89!1&/!&9)?&+'&/!1&!

53!D*00)//)*+!&84*@7&++&!&+!03()E4&!1&!/'>703/!1&!2)+3+'&0&+(!1&/!/84'*d(/!

&+?&+147/! @34! 5&! /&4=)'&! 8+)=&4/&5-!Q4<! 5&/! /8A=&+()*+/! '4*)/7&/! +&! 4&/@&'(&+(!

@3/!'&/!1&89!&9)?&+'&/-!

!

3-!.B*@3')(7!1&/!/8A=&+()*+/!'4*)/7&/!

!

K34'&! C8B&55&/! '*+/)/(&+(! &+! 8+! 2)+3+'&0&+(! )+(&4+&! N! 5B&+(4&@4)/&<! 5&/!

/8A=&+()*+/! '4*)/7&/! /*+(! *@3C8&/-! U55&/! +&! 2*+(! &+! &22&(! @3/! '53)4&0&+(!

3@@343e(4&!C8&5!&/(!5&!/84'*d(!)+18)(!@34!5&/!*A5)?3()*+/!1&!/&4=)'&!8+)=&4/&5!+)!

'*00&+(!)5!&/(!2)+3+'7-!6E/!5*4/!C8B8+&!&+(4&@4)/&!&/(!@4*(7?7&!@34!5&!0*+*@*5&<!

&55&!+B3!@3/!A&/*)+!1&!'>)224&4!/3!@34()')@3()*+!N!53!4718'()*+!1&/!)+7?35)(7/!&+(4&!

(&44)(*)4&/!&(!&+(4&!'&4(3)+&/!'3(7?*4)&/!1B8/3?&4/-!Q4<! 53! (43+/@34&+'&!18!0*1&!

1&!2)+3+'&0&+(!18!/&4=)'&!8+)=&4/&5!23)(!@34()&!1&/!*A5)?3()*+/!)0@*/7&/!@34!53!

D*00)//)*+! U84*@7&++&-! D*00&! +*8/! 5B3=*+/! =8! @58/! >38(<! )1&+()2)&4!

47&55&0&+(!5&/!A)&+/!*8!5&/!'*+/*003(&84/!/8A=&+()*++&84/!+B&/(!@3/!4735)/3A5&!

/)0@5&0&+(<! &+! @34()'85)&4! 13+/! 5&/! &+(4&@4)/&/! 085()S@4*18)(! N! @4*18'()*+!



!"#$%&'()'*+",%$#&'-)''''''''''''''''''''''''''.&/$%01'-'2'3&4'506&4'6&'7%1"1/&5&1$'$#"6%$%011&34)''

! "R,!

i*)+(&<!'3/!1&/!)+18/(4)&/!1&!47/&38-!D&(!)+'*+=7+)&+(!/&0A5&!1*+'!1)22)')5&0&+(!

@*84=*)4!T(4&!'*+(*84+7-!

!

A-! .B)0@743()2! 1&! '*+()+8)(7! 18! 2)+3+'&0&+(! 18! /&4=)'&!

8+)=&4/&5-!

!

U+!47?)0&!1&!'*+'844&+'&!(*(35&<!5&!4&'*84/!389!/8A=&+()*+/!'4*)/7&/!&/(!

'*+(4&S)+1)C87<! &+! &22&(! 5&/! &+(43+(/! =*+(! /B&0@34&4! 1&/! /&?0&+(/! 5&/! @58/!

4&+(3A5&/!&(!5B3+')&+!0*+*@*5&!+B*''8@&43!@58/!8+&!@*/)()*+!1*0)+3+(&!C8&!/84!

5&/!/&?0&+(/!+*+!4&+(3A5&/!18!034'>7-!D&!@>7+*0E+&!1B7'4703?&!0&(!35*4/!&+!

13+?&4!53!'*+()+8)(7!1&!53!2*84+)(84&!18!/&4=)'&!8+)=&4/&5-!!

Q4! '&((&! '*+()+8)(7! 23)(! &55&! 38//)! @34()&! 1&/! &9)?&+'&/! 1&/! 38(*4)(7/!

&84*@7&++&/!&+!03()E4&!1&!/'>703/!1&!2)+3+'&0&+(!1&/!/84'*d(/!&+?&+147/!@34!

5&/! *A5)?3()*+/! 1&! /&4=)'&! 8+)=&4/&5-! D&((&! 23)A5&//&! 1&/! /8A=&+()*+/! '4*)/7&/!

@&8(! (*8(&2*)/! T(4&! '*+(*84+7&! @34! 5B)+/(3843()*+! 1B8+! 0*+*@*5&! @34()&5! O5&!

1*03)+&! 47/&4=7P! 38! @4*2)(! 1&! 5B*@743(&84! &+! '>34?&! 18! /&4=)'&! 8+)=&4/&5-! n!

'*+1)()*+! C8&! '&! 0*+*@*5&! +&! /*)(! @3/! '*+(*84+7<! &(! 'B&/(! 5N! 5&! 4h5&! 18!

47?853(&84<!53!2*84+)(84&!18!/&4=)'&!8+)=&4/&5!&/(!35*4/!@47/&4=7&-!

!

M35?47!1&/!3=3+(3?&/!&+!(&40&/!1&!4&1)/(4)A8()*+!&(!1B7C8)(7<!&(!1*+'!1&!

0)/&! &+! 3@@5)'3()*+<! 1&/! *Ai&'()2/! @47/)1&+(! N! 5B)+/(3843()*+! 18! /&4=)'&!

8+)=&4/&5!s!5&/!/8A=&+()*+/!'4*)/7&/!/*+(!'473(4)'&/!1B)+&22)'3')(7!&(!1&!5)0)(3()*+/!

18!f&5234&!?5*A35-!K*84!38(3+(<!&55&/!4&/(&+(!8+!)+/(480&+(!)+'*+(*84+3A5&!13+/!

'&4(3)+&/!)+18/(4)&/!1&!47/&38<!&+!@34()'85)&4!5&/!/&4=)'&/!@*/(389-!!
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! "R"!

D*+'58/)*+!1&!53!/&'()*+!L!

!

.&!(3A5&38!/8)=3+(!47/80&!5&/!)0@3'(/!1&!'&/!1&89!0*1&/!1&!2)+3+'&0&+(!

N!53!2*)/!&+!(&40&!1B&22)'3')(7!&(!1B)0@3'(!@34!43@@*4(!38!A&/*)+!1&!2)+3+'&0&+(!

18!/&4=)'&!8+)=&4/&5-!

!

I*+1/!1&!'*0@&+/3()*+! %&4=)'&/!47/&4=7/!

U22)'3')(7! F0@3'(/!@34!43@@*4(!
38!A&/*)+!1&!

2)+3+'&0&+(!18!
/&4=)'&!8+)=&4/&5!

U22)'3')(7! F0@3'(/!@34!43@@*4(!
38!A&/*)+!1&!

2)+3+'&0&+(!18!
/&4=)'&!8+)=&4/&5!

O)P!2)+3+'&0&+(!
'*0@3()A5&!3=&'!
5B&+(47&!1&!
'*+'844&+(/!/84!5&!
034'>7-!M3)/!C8)!
+7'&//)(&!5&!'*+(4h5&!
1&/!1)/(*4/)*+/!1&!
'*0@*4(&0&+(!1&/!
*@743(&84/!C8)!
@34()')@&+(!38!
2)+3+'&0&+(!18!
2*+1/-!
!
O))P!2)+3+'&0&+(!C8)!
+7'&//)(&!5&!'*+(4h5&!
1&/!1)/(*4/)*+/!1&!
5B*@743(&84!C8)!
@&4g*)(!5&/!4&=&+8/!
18!2*+1/-!
!
O)))P!/*58()*+!C8)!
@&40&(!53!0)/&!&+!
*&8=4&!1&!0*^&+/!
(43+/@34&+(/!&(!
'*0@3()A5&/!3=&'!5&!
@4)+')@&!1&!
(34)2)'3()*+!5)7&!38!
'*d(/-!

O)P!2)+3+'&0&+(!C8)!
+7'&//)(&!8+&!
47?5&0&+(3()*+!1&/!
&+(47&/-!
!
O))P!@58/!5&!
07'3+)/0&!
47?853(&84!0&(!
1B)+')(3()*+!2*4(&!
/84!5&/!3'(&84/<!@58/!
5&/!3'(&84/!&22)'3'&/!
*A()&++&+(!1&/!
4&+(&/!)0@*4(3+(&/-!
.&!/*8')!1B7=)(&4!53!
'3@(84&!'*+18)43)(!
1*+'!N!@4*0*8=*)4!
1&/!/^/(E0&/!@&8!
)+')(3()2/-!
!
O)))P!@&40&(!1&!'47&4!
1&/!)+')(3()*+/!N!
5B&22)'3')(7!&+!
(&40&/!1&!'*d(!&(!
1*+'!1&!5)0)(&4!5&!
A&/*)+!1&!
2)+3+'&0&+(-!

O)P!2)+3+'&0&+(!C8)!
+7'&//)(&!5&!'*+(4h5&!
1&!5B*@743(&84!
1*0)+3+(-!.&!
2)+3+'&0&+(!18!
/&4=)'&!8+)=&4/&5!
@34!5&/!/8A=&+()*+/!
'4*)/7&/!'3'>&!5&!
'*d(!47&5!18!/&4=)'&!
8+)=&4/&5!&(!@*/&!
1*+'!1&/!@4*A5E0&/!
)+')(3()2/-!
!
O))P!2)+3+'&0&+(!
'*0@3()A5&!3=&'!
5B)+(&4+35)/3()*+!1&/!
&9(&4+35)(7/!
@*/)()=&/!)+18)(&/!
@34!53!@747C83()*+!
?7*?43@>)C8&!
(34)23)4&-!
!
O)))P!'*d(!1&!
4&1)/(4)A8()*+!
5)0)(7/!@34!43@@*4(!
389!(39&/-!

O)P!2)+3+'&0&+(!C8)!
+7'&//)(&!5&!'*+(4h5&!
1&/!@*//)A)5)(7/!
1B7'4703?&!&(v*8!
1&!A^S@3//-!F5!238(!
1*+'!0&((4&!&+!
@53'&!8+&!
(34)2)'3()*+!1&!
5B3''E/!O4)/C8&!
1B&22&(!'5)C8&(P!&(!
8+&!47?5&0&+(3()*+!
1&/!&+(47&/-!
!
O))P!8+!'*+(4h5&!(4*@!
/(4)'(!@&8(!3=*)4!1&/!
'*+/7C8&+'&/!/84!53!
C835)(7!1&!/&4=)'&!&(!
8+!'*+(4h5&!@3/!
3//&u!/(4)'(!)+18)(<!
=)3!5B8()5)/3()*+!1&!
/8A=&+()*+/!
'4*)/7&/!@4713(4)'&/<!
8+&!>38//&!1&/!
(34)2/!@747C87/-!

n!@34()4!1&!�355&(!W,RR$[-!

!

!



!"#$%&'()'*+",%$#&'-)''''''''''''''''''''''''''.&/$%01'-'2'3&4'506&4'6&'7%1"1/&5&1$'$#"6%$%011&34)''

! "RZ!

n!@34()4!1&!'&!47'3@)(853()2<! )5!3@@343e(!C8&!+*+!/&85&0&+(!5&/!0*1&/!1&!

2)+3+'&0&+(!(431)()*++&5/!+&!@&40&((&+(!@3/!1&!/&!'*+2*40&4!&+!(*8/!@*)+(/!389!

&9)?&+'&/! 1&! 53! D*00)//)*+! &84*@7&++&! &+! 03()E4&! 1&! 0*135)(7/! 1&!

2)+3+'&0&+(! 1&/! *A5)?3()*+/! 1&! /&4=)'&! 8+)=&4/&5-! M3)/! C8B38S1&5N! 1&! '&/!

&9)?&+'&/<!'&/!0*135)(7/!1&!2)+3+'&0&+(!53)//&+(!/8A/)/(&4!1&/!@&4(&/!1B&22)'3')(7!

&(v*8!1&!y&5234&-!

!

DB&/(! @*84! '&/! 43)/*+/! C8&! 53! 5)((743(84&! 7'*+*0)C8&<! 03)/! 38//)! 5&/!

47?853(&84/!*+(!(&+(7!1&!0&((4&!38!@*)+(!1B38(4&/!0*135)(7/!1&!2)+3+'&0&+(!OC8&!

+*8/!3=*+/!C835)2)7&/!1B35(&4+3()=&/P!1&/!/84'*d(/!&+?&+147/!@34!5&/!*A5)?3()*+/!

1&! /&4=)'&! 8+)=&4/&5-! D&/! /*58()*+/! @4&++&+(! 53! 2*40&<! /*)(! 1B8+! 4&'*84/! N!

5B)0@*/)()*+! ?7+7435&<! /*)(! 1B8+&! 313@(3()*+! 1&! 53! 0*135)(7! 2*+1/! 1&! /&4=)'&!

8+)=&4/&5<!/*)(!1&!53!0)/&!389!&+'>E4&/!1&/!*A5)?3()*+/!1&!/&4=)'&!8+)=&4/&5-!D&!

/*+(! '&/! (4*)/! 0*135)(7/! 35(&4+3()=&/! 1&! 2)+3+'&0&+(! C8&! +*8/! 355*+/! 7(81)&4!

13+/!53!/&'()*+!/8)=3+(&-!

!

!



!"#$%&'()'*+",%$#&'-)'''''''''''''''''''''''''''''''.&/$%01'()'2&3'405&3'5&'6%1"1/&4&1$'"7$&#1"$%63)'

! "#$!

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

23(&4+2()1.5!
!

62+.! '&((&! .&'()*+7! +*8.! 29*+.! ':*).)! 0&! +*8.! )+(;4&..&4! 28<!/*023)(;.!

23(&4+2()9&.! 0&! 1)+2+'&/&+(! 0&.! *=3)>2()*+.! 0&! .&49)'&! 8+)9&4.&35! ?+! @&8(! 3&.!

0)9).&4! &+!0&8<!>42+0&.! '2(;>*4)&.5!6A8+&!@24(7! '&33&.! B8)!0;'*83&+(!0&! 3A)0;&!

B8&! 3&! .&49)'&! 8+)9&4.&3! ;(2+(! )+0).@&+.2=3&! C! 3A&<&4')'&! 0&.! 04*)(.! :8/2)+.! )3!

4&9)&+(!C! 32!+2()*+!0&! 3&.!2..84&4!C! (*8.7!28!/D/&!()(4&!B8&! 32!.2+(;!@8=3)B8&7!

3A;08'2()*+!*8! 32! E8.()'&5!F&32! 4&9)&+(!C!/&((4&!&+!@32'&!8+! 1)+2+'&/&+(!9)2! 3&!

=80>&(!>;+;4237!'A&.(GCG0)4&!@24!3A)/@H(5!6A28(4&!@24(7!'&33&.!B8)!0;'*83&+(!0&!32!

9*3*+(;! 0&! 0*++&4! 32! @*..)=)3)(;! C! (*8.! 3&.! *@;42(&84.! 0&! 1*84+)4! 3&! .&49)'&!

8+)9&4.&35!-&!=8(!;(2+(!0&!@&4/&((4&!C!3A*@;42(&84!3&!@38.!&11)'2'&!0&!1*84+)4!'&.!

.&49)'&.!21)+!0&!3)/)(&4!28!/2<)/8/!3&.!0).(*4.)*+.!0&!=)&+GD(4&!@4*08)(&.!@24!

3&! .&49)'&! 8+)9&4.&35! F&((&! '2(;>*4)&! '*/@4&+0! 0&8<! /*0&! 0&! 1)+2+'&/&+(!

0).()+'(5!6A8+&!@24(7! 3&.!.I.(J/&.!!"8'0#'!7"8!02+.!3&.B8&3.!3&!.&49)'&!8+)9&4.&3!

&.(!)/@*.;!C!3A*@;42(&84!:).(*4)B8&!&(!*K!3&.!&+(42+(!*+(!3&!':*)<!&+(4&!1*84+)4!3&!

.&49)'&!8+)9&4.&3!*8!@2I&4!8+&!(2<&!@*84!3&!1)+2+'&45!6A28(4&!@24(7!3&.!&+':J4&.!

0&!.&49)'&!8+)9&4.&3!02+.!3&.B8&33&.!32!0&..&4(&!&+!.&49)'&!8+)9&4.&3!0A8+&!L*+&!

*8!8+&! 2'()9)(;! @24()'83)J4&! .*+(!/).&.! 28<! &+':J4&.! &+(4&! (*8.! 3&.! *@;42(&84.!

.84! 3&! /24':;5! M*8.! (42)(&4*+.! 02+.! 8+! @4&/)&4! (&/@.! 3&! 1)+2+'&/&+(! @24!

3A)/@H(7!@8).!3&!!"8'0#'!7"8!&(!&+1)+!3&.!&+':J4&.5!

!

NO!-A)/@H(5!
!

F*//&! +*8.! 3A29*+.! 98! 02+.! 3&! ':2@)(4&! )+(4*08'()17! 3&.! .&49)'&.!

@4*08)(.! @24! 3&.! )+08.(4)&.! 0&! 4;.&28<! *+(! @38.)&84.! '242'(;4).()B8&.! B8)! 3&.!

4&+0&+(!@24()'83)&4.5!6A8+&!@24(7! )3.!@&89&+(!D(4&!'*+.)0;4;.!'*//&!0&.!B82.)G

=)&+.!'*33&'()1.!P%2/8&3.*+7!O#QRS7!08!12)(!0&!3&84!@4*@4);(;!0&!+*+G4)923)(;!&(T*8!

0&!+*+G&<'38.)*+!0A8.2>&5!!



!"#$%&'()'*+",%$#&'-)'''''''''''''''''''''''''''''''.&/$%01'()'2&3'405&3'5&'6%1"1/&4&1$'"7$&#1"$%63)'

! "#R!

6A28(4&!@24(7!)3.!1*4/&+(!0&.!=)&+.!0&!'38=!PU8':2+2+7!O#VWS7!'A&.(GCG0)4&!

0&.!=)&+.!@*84!3&.B8&3.!32!'*+.*//2()*+!@24!8+!8.2>&4!.8@@3;/&+(2)4&!2''4*X(!

3A8()3)(;!0&.!28(4&.!'*+.*//2(&84.5!!

Y+1)+7!@24'&!B8A)3.!.*+(!@4*08)(.!C!@24()4!0A8+!4;.&287! 3&84!@4*08'()*+!2!

.*89&+(!0&.!'242'(;4).()B8&.!0&!/*+*@*3&!+2(84&3!P%:24Z&I7!O#[#S5!Y+!0&:*4.!0&!

'&.! '242'(;4).()B8&.! ;'*+*/)B8&.7! )3.! 4&/@3)..&+(! (4*).! >42+0&.! '2(;>*4)&.! 0&!

/)..)*+.!0A)+(;4D(!>;+;423!P\&+4I7!O##WS!,!38((&!'*+(4&!3A&<'38.)*+7!2''4*)..&/&+(!

0&! 32! '*:;.)*+! .*')23&7! 8()3).2()*+! &11)'2'&! &(! ;B8)3)=4;&! 08! (&44)(*)4&! +2()*+23!

02+.!3&!(&/@.!&(!02+.!3A&.@2'&5!

6J.!3*4.7!&(!02+.!3&!'*+(&<(&!0&!4&0;1)+)()*+!0&.!/*023)(;.!0&!1)+2+'&/&+(!

0&!'&.!.&49)'&.!)+0).@&+.2=3&.!C!3A&<&4')'&!0&.!04*)(.!:8/2)+.!B8)!&.(!3&!+H(4&!]!

@*84B8*)!+&!@2.!&+9).2>&4!0&! 3&.! 1)+2+'&4!@24! 3A)/@*.)()*+!>;+;423&!^!Y+!&11&(7!

'A&.(!'&!/*0&!0&! 1)+2+'&/&+(7!@24! 3A&+.&/=3&!0&.!')(*I&+.7!B8)!&.(!0;EC!8()3).;!

@*84! 0A28(4&.! .&49)'&.! 4&/@3)..2+(! 3&.! /D/&! 1*+'()*+.! 0A)+(;4D(! >;+;423!

_;08'2()*+7!E8.()'&`a!]!@24!2)33&84.7!32!(:;*4)&!;'*+*/)B8&!4&'*//2+0&!'&!/*0&!

0&!1)+2+'&/&+(!'*//&!;(2+(!'&38)!B8)!3)/)(&!28!/2<)/8/!3&.!@&4(&.!&+!8()3)(;!

)+08)(&.!@24!32!+*+G@4*08'()*+!@4)9;&!0&.!=)&+.5!62+.!'&!B8)!.8)(7!+*8.!9&44*+.!

02+.! 8+! @4&/)&4! (&/@.! B8&3! /;'2+)./&! 0&! 1)+2+'&/&+(! @24! 3A)/@*.)()*+!

>;+;423&! @&8(! D(4&! /).! &+! @32'&! 02+.! 3&! '204&! 0&! 32! 1*84+)(84&! 08! .&49)'&!

8+)9&4.&35!b8).!+*8.!&+!2=*40&4*+.!3&.!@4)+')@28<!292+(2>&.!&(!)+'*+9;+)&+(.5!

!

c5!b4)+')@&5!

!

-&! 1)+2+'&/&+(! 0&! 32! 1*84+)(84&! C! (*8.! 08! .&49)'&! 8+)9&4.&3! @24!

3A)/@*.)()*+!>;+;423&!@&8(!@4&+04&!0&8<!1*4/&.!@4)+')@23&.5!!

%*)(! '&33&! 0&! (42+.1&4(.! 0)4&'(.7! /*+;(2)4&.7! 9&4.! 3&.! )+0)9)08.! B8&! 3A*+!

.*8:2)(&!129*4).&47!C!@24()4!08!=80>&(!>;+;4237!@*84!3&84!@&4/&((4&!0A2..8/&4!3&!

@2)&/&+(!0&.! .&49)'&.! B8A)3.! '*+.*//&+(7! 3&.! *=3)>2()*+.!0&! .&49)'&!8+)9&4.&3!

;(2+(!.8@@4)/;&.5!



!"#$%&'()'*+",%$#&'-)'''''''''''''''''''''''''''''''.&/$%01'()'2&3'405&3'5&'6%1"1/&4&1$'"7$&#1"$%63)'

! "#Q!

%*)(7!3&!/2)+()&+!0&!'&.!*=3)>2()*+.!&(!3&!1)+2+'&/&+(!0&.!.84'*d(.!B8A&33&.!

&+>&+04&+(! @24! 0&.! .8=9&+()*+.! 2''*40;&.! @24! 3&.! @*89*)4.! @8=3)'.! 28<!

*@;42(&84.!B8)!&+!.8@@*4(&+(!32!':24>&5!!

%&3*+! 32! /*023)(;! 20*@(;&7! 3&.! @4*=3J/&.! B8)! &+! 0;'*83&+(! .*+(!

0)11;4&+(.5!62+.! 3&! @4&/)&4! '2.7! )3! .A2>)(! 0&! 0;1)+)4! 9&4.! B8&3.! '*+.*//2(&84.!

9*+(!233&4! 3&.! (42+.1&4(.!&(!0&!B8&3.!/*+(2+(.! )3.! .&4*+(5!F&!B8)!&.(!C! 32! 1*).!8+!

@4*=3J/&!0&!':*)<!@*3)()B8&7!&(!8+!@4*=3J/&!0A)+1*4/2()*+!!

62+.!3&!.&'*+0!'2.7!)3!.A2>)(!0&!0;(&4/)+&4!3&!/*+(2+(!0&!32!.8=9&+()*+!&(!

*+! 4&9)&+(! 28<! B8&.()*+.! 0;EC! ;9*B8;&.! ')G0&..8.! 0&! '23'83! 0&.! .84'*d(.!

&+>&+04;.! @24! 3&.! *=3)>2()*+.! 0&! .&49)'&! 8+)9&4.&37! &(! C! '&8<! 0A2.I/;(4)&!

0A)+1*4/2()*+!3);&.!C!32!4&32()*+!4;>832(&84G*@;42(&845!

%&3*+!F4&/&4!&$'"7)!PO##W7!@$QS!e!93'"1'"7$&#1"$%:&'%13$#;4&1$<'%$'%3',#0="=78'

403$'1"$;#"7'$0'/013%5&#'"'383$&4'06'/"3+'$#"136&#$3'"%4&5'"$'/04,&13"$%1><'3"8<'#;#"7'

/013;44&#3'60#'$+&%#'+%>+&#'/03$!f5!-&!@4)*4)(;!.&/=3&!0*+'!0*++;&!28!/;'2+)./&!

0&.!(42+.1&4(.!0)4&'(.!9&4.!3&.!'*+.*//2(&84.!e!'*d(&8<!f5!

F&((&!/*023)(;!0&!1)+2+'&/&+(!0&.!*=3)>2()*+.!0&!.&49)'&!8+)9&4.&3!+A&.(!

@2.! 2'(8&33&/&+(! 8()3).;&! @*84! 3&.! .&49)'&.! 28<B8&3.! +*8.! +*8.! )+(;4&..*+.5!

M*8.! +&! @*89*+.! 0*+'! @4;.&+(&4! )')! 0A&<&/@3&! &/@)4)B8&! 0A8+! (&3! /*0&! 0&!

1)+2+'&/&+(5! g*8(&1*).! \&+4I! PO##W7! @! OWQS! .*83)>+&! B8&! e!?@A' 7&3' 5B,&13&3'

&C/&,$%011&77&3' 5DBE;%,&4&1$' $B7B,+01%E;&' 1B/&33"%#&3' ";C' ,&#3011&3' "8"1$' ;1'

+"15%/",'5D";5%$%01'0;'5DB70/;$%01'301$',#%3&3'&1'/+"#>&'&1'.;F5&',"#'7&'=;5>&$'30/%"7'

5&' 7DG$"$<' E;%' &3$' "7%4&1$B' ,"#' 7"' 6%3/"7%$B' >B1B#"7&)!f5!-A;(80&!0&! '&((&!/*023)(;!0&!

1)+2+'&/&+(!+A&.(!0*+.!@2.!8+&!B8&.()*+!@84&/&+(!(:;*4)B8&5!

-&! 1)+2+'&/&+(! 0&.! *=3)>2()*+.! 0&! .&49)'&! 8+)9&4.&3! @24! 3A)/@*.)()*+!

>;+;423&! 4&9)&+(! 0*+'! C! @42()B8&4! .*)(! 8+&! @*3)()B8&! 0&! .8=9&+()*+.! 9&4.! 3&.!

*@;42(&84.! &+! ':24>&! 08! .&49)'&! 8+)9&4.&37! .*)(! 8+&! @*3)()B8&! 0&! (42+.1&4(.!

0)4&'(.! 9&4.! 3&.! '*+.*//2(&84.! B8&! 3A*+! 0;.)4&! 129*4).&45! F&! .*+(! 0*+'! 0&.!

292+(2>&.!&(!0&.!)+'*+9;+)&+(.!0&!'&.!@*3)()B8&.!B8&!+*8.!0&9*+.!0).'8(&45!

!

!

!

!



!"#$%&'()'*+",%$#&'-)'''''''''''''''''''''''''''''''.&/$%01'()'2&3'405&3'5&'6%1"1/&4&1$'"7$&#1"$%63)'

! "#V!

!

!

!

U5!c92+(2>&.!

!

%&3*+!F4&/&4!&$'"75!PO##W7!@5$QS!e!H1'"'6%#3$I=&3$'J0#75<'J+&1'$+&#&'"#&'10'0$+&#'

5%3$0#3%01'%1'$+&'&/01048<'3;/+'"'383$&7'06'$#"136&#$3'%3'/7&"#8'$+&'0,$%4"7',07%/8!f7!8+&!

(&33&! @*3)()B8&7! +&! '4;&! @2.! 0&! 0).(*4.)*+! 0&.! @4)<7! +&! '4;&! @2.! 0&! 5&"5J&%>+$'

7033&37! &(! 0*+'! 3&.! @4)<! 0*++&+(! 3&.! 942).! .)>+28<! 28<! '*+.*//2(&84.5!

h*31&3.@&4>&4! PO##Q7! @RW[S! .*83)>+&! ;>23&/&+(! B8&! 3&! 4&'*84.! C!0&.! (42+.1&4(.!

/*+;(2)4&.! &.(! 3A8+! 0&.! /*I&+.! 2@@4*@4);.! @*84! '*44)>&4! 3&.! &11&(.! &<(&4+&.!

@8).B8&7!02+.!32!/&.84&!*8!)3.!.*+(!8()3).;.!@*84!2((&)+04&!8+!*@()/8/7!28'8+!

'*d(!.*')23!+&!3&84!&.(!2..*');5!

-&! @4)+')@23! 292+(2>&! 08! 1)+2+'&/&+(! @24! 3A)/@*.)()*+! >;+;423&! 0&.!

*=3)>2()*+.! 0&! .&49)'&! 8+)9&4.&3! &.(! 0*+'! B8&! '&((&! /*023)(;! 3)/)(&! 3&.! @&4(&.!

0A&11)'2')(;!_&(!0*+'!0&!i&3124&a!2..*');&.!C!'&.!*=3)>2()*+.5!

!

O5!-A2=.&+'&!0&!0).(*4.)*+!0&.!@4)<!,!

!

-&! 1)+2+'&/&+(! @24! 3A)/@H(! @&4/&(! 0A2((&)+04&! 3&.! *=E&'()1.! 0&!

4&0).(4)=8()*+!08!.&49)'&!8+)9&4.&3!.2+.!)+(&41;4&47!&+!0).(*402+(!3&.!@4)<7!.84!3&!

/24':;5!Y+!&11&(7!.)!3&.!8.2>&4.!B8&!3A*+!9&8(!129*4).&4!3&!.*+(!9)2!0&.!(42+.1&4(.!

/*+;(2)4&.7!23*4.!3&.!*@;42(&84.!+A284*+(!@38.!0&!42).*+!0&!@4*@*.&4!0&.!(24)1.!

;3*)>+;.!0&.! (24)1.!*@()/28<7! )5&!0&.!'*d(.!/24>)+28<5!-&!/24':;! 1*+'()*++&42!

23*4.!0&!12j*+!*@()/23&7!(2+(!@*84!3&.!'*+.*//2(&84.!B8&!@*84!3&.!*@;42(&84.5!!

-&.!'*+.*//2(&84.!4&+(2=3&.!=;+;1)')&4*+(!23*4.!0&!@4)<!*1142+(!3&!.)>+23!

e!E8.(&!f!&(!@*844*+(!12)4&!3&84!':*)<!_0&!'*+.*//&4!*8!+*+7!0A*@;42(&84a!.2+.!

B8&!'&38)G')!+&!.*)(!!@24!32!0).(*4.)*+!0&.!@4)<5!-&84!.84@38.!.&42!0*+'!/2<)/235!

-&.!'*+.*//2(&84.!+*+G4&+(2=3&.!B8)!=;+;1)')&4*+(!0&.!(42+.1&4(.!+&!.&4*+(!@2.!

0;129*4).;.!@24!'&((&!*4>2+).2()*+!0&!/24':;7!@8).B8A)3.!+&!.&4*+(!@2.!&<'38.!0&!

32!'*+.*//2()*+7!&(!3&84!.84@38.!.&42!;>23&/&+(!/2<)/235!



!"#$%&'()'*+",%$#&'-)'''''''''''''''''''''''''''''''.&/$%01'()'2&3'405&3'5&'6%1"1/&4&1$'"7$&#1"$%63)'

! "#W!

!

!

!

-&.! *@;42(&84.! :).(*4)B8&.7! B8)! +&! .&4*+(! @38.! '*+(42)+(.! @24! 0&.!

*=3)>2()*+.!0&!.&49)'&!8+)9&4.&37!@*844*+(!23*4.!1*+'()*++&4!0&!/2+)J4&!&11)'2'&7!

.2+.! 29*)4! C! '42)+04&! 0A;'4;/2>&! 0&! 32! @24(! 0&.! &+(42+(.5! k3.! +&! @&404*+(! @2.!

@*84! 28(2+(! 0&! '3)&+(.7! @8).B8&! 3&.! '*+.*//2(&84.! +*+! 4&+(2=3&.! @*844*+(!

'*+()+8&4!C!'*+.*//&45!-&84!@4*1)(!.&42!0*+'!/2<)/235!-&.!&+(42+(.!@*(&+()&3.!

&8<! =;+;1)')&+(! 0*8=3&/&+(! 0A8+! (&3! /;'2+)./&5! 6A8+&! @24(7! 3&84! &+(4;&! .84!

3A&+.&/=3&!08!/24':;!.&42!@*..)=3&!@8).B8&!3&.!.&49)'&.!_*8!0*/2)+&.a!4;.&49;.!

284*+(!0).@248.5!6A28(4&!@24(7! )3.!@*844*+(! 1*84+)4! 3&! .&49)'&!28!/&)33&84!@4)<7!

@8).B8A)3.!+A284*+(!@38.! C! )+(;>4&4!02+.! 3&84.! '*d(.! 3&! 1)+2+'&/&+(!08! .&49)'&!

8+)9&4.&35!

c8!(*(237!8+!(&3!/*0&!0&!1)+2+'&/&+(!=;+;1)')&!C!3A&+.&/=3&!0&.!2'(&84.!

08!/24':;!&+!3)/)(2+(!3&.!&+(429&.!C!32!'*+'844&+'&!&(!3&.!0).(*4.)*+.!0&!@4)<5!k3!

+&!@4*08)(!@2.!0&!@&4(&.!&+!&11)'2')(;!&(!0*+'!.8@@4)/&!3&.!&11&(.!+;>2()1.!.84!3&!

=)&+GD(4&!0&.!28(4&.!/*023)(;.!0&!1)+2+'&/&+(5!

!

"5!-A2=.&+'&!0&!'*d(!.*')23!&(!0&!5&"5J&%>+$'7033&35!

!

%&3*+! h*31&3.@&4>&4! PO##QS7! 3A2+23I.&! 0&.! (42+.1&4(.! /*+;(2)4&.7! )5&! 3&.!

.8=9&+()*+.! 2''*40;&.! 28<! '*+.*//2(&84.7! +&! 0)11J4&! @2.! 0&! '&33&! '*+.2'4;&!

28<! )/@H(.5! Y+! &11&(7! 28! .)>+&! @4J.7! 3A)+')0&+'&! 0A8+&! 0;@&+.&! @8=3)B8&! &.(!

)0&+()B8&! C! 3A)+')0&+'&! 0A8+! )/@H(5! F*//&! 3A2! 0;/*+(4;! 32! 3)((;42(84&! .84!

3A)+')0&+'&!0&! 3A)/@H(! Ph*31&3.@&4>&4! 7O##Q7! ':2@!lkkk7!@! "QOS7!8+&! .8=9&+()*+!

)/@3)B8&! &+! @4)+')@&! 8+&! @&4(&! .J':&! _5&"5J&%>+$' 7033a7! 8+! '*d(! .*')23! 0&! 32!

.8=9&+()*+5! m2).! 3*4.B8&! '&((&! .8=9&+()*+! .&4(! C! 2((&)+04&! 8+! *@()/8/! _&+!

'*44)>&2+(!8+!&11&(!&<(&4+&!@24!&<&/@3&a7!23*4.!&33&!+A&+(42X+&!@2.!0&!'*d(!.*')23!

_0*+'!@2.!0&!@&4(&!.J':&a5!

h*31&3.@&4>&4! PO##Q7! @! RV"GRV#S! @4&+0! 3A&<&/@3&! 0A8+! &11&(! &<(&4+&!

+;>2()15!%)!3An(2(!9&4.&!8+&!.8=9&+()*+!C!3A28(&84!0&!3A&11&(!&<(&4+&!+;>2()1!@*84!



!"#$%&'()'*+",%$#&'-)'''''''''''''''''''''''''''''''.&/$%01'()'2&3'405&3'5&'6%1"1/&4&1$'"7$&#1"$%63)'

! "#[!

4;08)4&! .2! '*+.*//2()*+7! 3&!/*+(2+(!8+)(2)4&!0&! '&((&! .8=9&+()*+! &.(! ;>23! 28!

@4;E80)'&! .8=)! @24! 32! 9)'()/&! 0&! 3A&11&(! &<(&4+&! 28! +)9&28! *@()/23! 0&!

'*+.*//2()*+5!!

b*84! ':2B8&! 4;08'()*+! 0A8+&! 8+)(;! C! @24()4! 08! +)9&28! 0A;B8)3)=4&7!

3A)+0)9)08! >2>+&! 0A8+&! @24(7! 32! 923&84! 0&! '&((&! .8=9&+()*+7! 0A28(4&! @24(7!

3A;B8)923&+(!08!@4)<!0&!'&((&!8+)(;!B8A)3!;'*+*/).&!08! 12)(!0&!'&((&!0)/)+8()*+!

0&!.2!'*+.*//2()*+5!-2!.*//&!08!@4)<!&(!0&!32!.8=9&+()*+!4&@4;.&+(&!3&!>2)+!

/24>)+23! 0&! '&((&! 4;08'()*+! 0&! 32! '*+.*//2()*+5! -2! 0).@*.)()*+! C! @2I&4! 0&!

3A)+0)9)08!)+0)B8&!3&!'*d(!0A*@@*4(8+)(;!/24>)+23!0&!'&((&!4;08'()*+5!-A)+0)9)08!

':*).)42!0*+'!0&!'*+.*//&4!32!B82+()(;!@*84!32B8&33&!3&!>2)+!/24>)+23!&.(!;>23!

28! '*d(! /24>)+235! -A;B8)3)=4&! )+138&+';! @24! 3An(2(! _)5&! 29&'! .8=9&+()*+a! &(!

3A*@()/8/!.*+(!0*+'!2((&)+(.!@*84!8+&!/D/&!'*/@&+.2()*+5!-2!.8=9&+()*+!+&!

'4;&!0*+'!@2.!0&!'*d(!.*')235!

-&! 1)+2+'&/&+(! 08! .&49)'&! 8+)9&4.&3! 9)2! 0&.! (42+.1&4(.! 0)4&'(.! 9&4.! 3&.!

'*+.*//2(&84.! '*d(&8<! +&! '4;&! 0*+'! @2.! 0&! '*d(! .*')23! .8.'&@()=3&! 0&!

@4*9*B8&4!0&.!@&4(&.!02+.!3&!=)&+GD(4&!>3*=235!

!

!

F5!k+'*+9;+)&+(.!

!

-&.!@4)+')@28<!)+'*+9;+)&+(.!08!1)+2+'&/&+(!0&.!*=3)>2()*+.!0&!.&49)'&!

8+)9&4.&3!@24! 3A)/@*.)()*+!>;+;423&!.*+(! 3);.!0A8+&!@24(!C! 3A&<).(&+'&!0A8+!'*d(!

0A8()3).2()*+!0&.! 1*+0.!@8=3)'.!B8)! 4&/&(! &+! '28.&! 32! 3)/)(2()*+!0&! 32!@&4(&! &+!

&11)'2')(;5! 6A28(4&! @24(7! 28<! 12)=3&.! /24>&.! 0&! /2+o894&! =80>;(2)4&! 0&.!

@*89*)4.! @8=3)'.5! Y(! &+1)+7! 3*4.B8&! '&! 1)+2+'&/&+(! @2..&! @24! 0&.! .8=9&+()*+.!

9&4.;&.! 28<! *@;42(&84.7! C! 3A&<).(&+'&! 0A2.I/;(4)&.! 0A)+1*4/2()*+! &(! 0A&11&(! 0&!

'2@(84&5!

!

O5!-&!'*d(!0A8()3).2()*+!0&.!1*+0.!@8=3)'.5!

!



!"#$%&'()'*+",%$#&'-)'''''''''''''''''''''''''''''''.&/$%01'()'2&3'405&3'5&'6%1"1/&4&1$'"7$&#1"$%63)'

! "##!

-A24>8/&+(!/2E&84!&+!129&84!0&!3A8()3).2()*+!0&!3A)/@H(!@*84!1)+2+'&4!3&!

.&49)'&!8+)9&4.&3!&.(!B8&!3&.!(42+.1&4(.!0)4&'(.7!1)+2+';.!@24!3&!=80>&(!>;+;423!+&!

'4;&+(! @2.! 0&! @&4(&! 0A&11)'2')(;5!?4! '&((&! .8@;4)*4)(;! +A&.(! 29;4;&! B8&! 02+.! 8+!

/*0&!0&!@4&/)&4!42+>5!!

62+.! 32! 4;23)(;7! 3&.! 4;>832(&84.! *@J4&+(! 02+.! 8+! &+9)4*++&/&+(! 0&!

.&'*+0! 42+>! '242'(;4).;! @24! 3A&<).(&+'&! 0A8+! >42+0! +*/=4&! 0&! 0).(*4.)*+.5! -2!

.8@;4)*4)(;!0&.!(42+.1&4(.7!;(2=3)&!02+.!3&!'204&!08!@4&/)&4!42+>7!+A&.(!0*+'!@2.!

28(*/2()B8&5!!

Y+! &11&(! .&3*+! F4&/&4! &$' "7)! PO##WS7! 3A8()3).2()*+! 0&.! 1*+0.! @8=3)'.! @&8(!

@4*9*B8&4! 0&.! @&4(&.! &+! &11)'2')(;! &+>&+04;&.! @24! 3&.! '*d(.! 0A8()3).2()*+! 0&.!

1*+0.!@8=3)'.5!F&!e!'*d(!0&.!1*+0.!@8=3)'.!fPc(Z)+.*+!&(!%(&4+7!O#WR!7U4*i+)+>7!

O#WVS!.&!'*/@4&+0!'*//&!32!@&4(&!&+>&+04;&!@24!3A8()3).2()*+!0A8+&!142'()*+!08!

=80>&(!>;+;4235!F&!B8)!;B8)928(!C!'&!B8A8+!(42+.1&4(!0&! T ! )/@3)B8&!8+&!@&4(&!

0& Tδ 7! 3&! '*d(! (*(23! @*84! 3&.! '*+(4)=82=3&.! 08! (42+.1&4(! &.(! 23*4.! ;>23! C!

( )1 T Tδ+ > ! 5!%&3*+!F4&/&4!&$'"7)! δ 7!B8&!3A*+!@&8(!'*+.)0;4&4!'*//&!3&!e!'*d(!

/24>)+23!0&.!1*+0.!@8=3)'.!f7!&.(!&+!>;+;423!;9238;!&+(4&!p5$!&(!p5R5!!

-A&<).(&+'&!0&!'&!'*d(!4&+0!0*+'! 3A8()3).2()*+!08!=80>&(!>;+;423!'*//&!

/*0&!0&! 1)+2+'&/&+(!08! .&49)'&!8+)9&4.&3!/*)+.! 2((42I2+(&5! k3! .&!@*8442)(! &+!

&11&(!B8&! 3&.!@&4(&.!&+!&11)'2')(;! _&(!0*+'!&+!i&3124&a! 3);&.!C! '&! '*d(!0&.! 1*+0.!

@8=3)'.! .*)(! ;>23&.! 9*)4&! .8@;4)&84&.! C! '&33&.! &+>&+04;&.! @24! 3&.! 28(4&.!

/*023)(;.!0&!1)+2+'&/&+(7!I!'*/@4).!3&.!.8=9&+()*+.!'4*).;&.5!!

-A24>8/&+(!/2E&84!0&!/).&! &+!@32'&!0A8+! (&3!/*0&!0&! 1)+2+'&/&+(!+&!

()&+(!0*+'!@38.!0J.!B8&!3A*+!3J9&!3A:I@*(:J.&!0&!1).'23)(;!*@()/23&!&(!0A2=.&+'&!

0&!0).(*4.)*+5!

!

"5!-A2=.&+'&!0&!/24>&!0&!/2+o894&!=80>;(2)4&5!

!

-2! 4&':&4':&! 08! /*0&! 0&! 1)+2+'&/&+(! 2@@4*@4);! 0&.! *=3)>2()*+.! 0&!

.&49)'&! 8+)9&4.&3! .A)+.'4)(! 02+.! 8+! '*+(&<(&! @38.! >;+;423! 0&! 3)/)(2()*+! 0&.!

0;1)')(.!@8=3)'.!28!+)9&28!&84*@;&+5!62+.!'&!'204&7!)3!&.(!/*)+.!B8&!'&4(2)+!B8&!



!"#$%&'()'*+",%$#&'-)'''''''''''''''''''''''''''''''.&/$%01'()'2&3'405&3'5&'6%1"1/&4&1$'"7$&#1"$%63)'

! $pp!

'&!/*0&!0&!1)+2+'&/&+(7!B8)!9&442)(!3&!=80>&(!>;+;423!2..8/&4!8+&!':24>&!B8A)3!

+&!.8@@*4(2)(!@2.!28@24292+(7!.*)(!@&4()+&+(5!

Y+!&11&(7! E8.B8A)')!3&.!.84'*d(.!3);.!28!.&49)'&!8+)9&4.&3!;(2)&+(!.8@@*4(;.!

@24! 3&.! '3)&+(.! _*8! 3&.! L*+&.a! 4&+(2=3&.! 0&.! *@;42(&84.7! 9)2! 3&! /;'2+)./&! 0&.!

.8=9&+()*+.!'4*).;&.5!!

-&.! @*89*)4.! @8=3)'.! )/@*.2)&+(! 0*+'! 0&.! *=3)>2()*+.! .2+.! 29*)4! C! .&!

@4;*''8@&4!0&! 3&84! 1)+2+'&/&+(7! '&.! *=3)>2()*+.! ;(2+(! '*+.)0;4;&.! '*//&!0&.!

e!'*+(4&@24()&.!f! 28<! /*+*@*3&.! 2''*40;.! 28<! *@;42(&84.5! Y+! ':*).)..2+(! 3&!

1)+2+'&/&+(!@24! 3&! =80>&(! >;+;4237! 3&.! @*89*)4.!@8=3)'.! )/@*.&42)&+(!0*+'! 3&!

1)+2+'&/&+(!08!.&49)'&!8+)9&4.&3!C! 3A&+.&/=3&!0&.! '*+(4)=82=3&.5!b8).B8&! 3A*+!

'*+.)0J4&! B8&! 3&! .&49)'&! 8+)9&4.&3! &.(! )+0).@&+.2=3&! C! 3A&<&4')'&! 0&.! 04*)(.!

:8/2)+!@*84!3&.!')(*I&+.7!'&!+A&.(!@2.!&+!.*)(!2+*4/235!!

\&+4I! PO##WS! .*83)>+&! 3&! @4*=3J/&! @*.;! @24! 8+! 4&'*84.! C! 32! 1).'23)(;!

>;+;423&7!e!.%'7&'=;5>&$'5&'7DG$"$'1&',&;$',"3'K$#&'4%3'L'/01$#%=;$%01',"#/&'E;D%7'&3$'5BML'

3077%/%$B' 5&' $#0,' 5&' /N$B' &$' E;&' 7"' 6%3/"7%$B' 50%$' K$#&' "77B>B&' ?@A!f5! ?47! 3&.!

>*89&4+&/&+(.! +&! 0).@*.&+(! B8&! 0&! @&8! _*8! @2.! 08! (*8(a! 0&! /24>&! 0&!

/2+o894&!=80>;(2)4&!02+.!3&!'*+(&<(&!2'(8&35!q!32!1*).!@24'&!B8A)3.!*+(!@4).!0&.!

&+>2>&/&+(!0&!4;08'()*+!0&.!0;1)')(.!@8=3)'.!C!3A;':&33&!&84*@;&++&O5!Y(!@24'&!

B8A)3.!.&!.*+(!3&!@38.!.*89&+(!;>23&/&+(!&+>2>;.!C!4;08)4&!3&!@*)0.!0&!32!1).'23)(;!

&+!)+(&4+&5!!

!

62+.! '&.! '*+0)()*+.7! 1)+2+'&4! 3&! .&49)'&!8+)9&4.&3!@24! 3&!=80>&(!>;+;423!

+&! @*8442)(! .&! 12)4&! B8AC! 0;@&+.&.! '*+.(2+(&.7! 0*+'! &+! 4;08).2+(! 0A28(4&.!

0;@&+.&.7!'&!B8&! 3&.!')(*I&+.!+&!.*+(!.2+.!0*8(&!@2.!@4D(.!C!2''&@(&45!62+.! 3&!

'*+(&<(&! &84*@;&+! 2'(8&37! 3&! 1)+2+'&/&+(! @24! 3A)/@H(! +&! @242X(! 0*+'! @2.! D(4&!

8+&!.*38()*+!202@(;&5!

!

$5!-&.!2.I/;(4)&.!0A)+1*4/2()*+!!

!

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
O!b2'(&!0&!%(2=)3)(;!&(!0&!F4*)..2+'&!!&(!g42)(;!0Ac/.(&402/!.)>+;.!&+!O##W5!



!"#$%&'()'*+",%$#&'-)'''''''''''''''''''''''''''''''.&/$%01'()'2&3'405&3'5&'6%1"1/&4&1$'"7$&#1"$%63)'

! $pO!

%)! 3&! 1)+2+'&/&+(!@24! 3A)/@H(!@2..&!@24! 0&.! .8=9&+()*+.! 2''*40;&.! 28<!

*@;42(&84.! _&(!+*+!@38.!@24!0&.! (42+.1&4(.!28<!'*+.*//2(&84.a7!23*4.!*+!&+(4&!

02+.! 8+! '*+(&<(&! 0&! 4&32()*+! 4;>832(&84T&+(4&@4).&! 4;>83;&5! ?4! '&((&! 4&32()*+!

'*/@4&+0!8+&!@24(!0A2.I/;(4)&!0A)+1*4/2()*+5!!

Y+! &11&(7! 02+.! '&! '2.! 3&.! @*89*)4.! @8=3)'.! 9&4.&4*+(! 8+&! .8=9&+()*+! C!

3A*@;42(&84!&+!':24>&!08!.&49)'&!8+)9&4.&3!@*84!38)!'*/@&+.&4!.&.!.84'*d(.5!!

m2).!.&83!3A*@;42(&84!'*++2X(!3&!/*+(2+(!4;&3!0&!'&.!.84'*d(.5!k3!=;+;1)')&!

0*+'!0A8+&!2.I/;(4)&!0A)+1*4/2()*+!@24!42@@*4(!C!3An(2(5!k3!4).B8&!0*+'!0&!.84G

&.()/&4!'&!'*d(!02+.!.&.!0;'3242()*+!21)+!0&!4&+1*4'&4!.*+!@4*1)(5!b*84!(&+(&4!0&!

3)/)(&4!'&!@4*=3J/&7!3An(2(!0&942!&+>2>&4!0A)/@*4(2+(&!0;@&+.&.!@*84!'*33&'(&4!

3A)+1*4/2()*+! @24! 0A28(4&.! .*84'&.! *8! @*84! 9;4)1)&4! '&33&! (42+./).&! @24!

3A*@;42(&845!!

c8!(*(237!*+!2..).(&42!0*+'!C!8+&!28>/&+(2()*+!0&.!'*d(.!.8=).!@24!3An(2(5!

F&!B8)!@*8442!.&!(4208)4&!@24!8+&!28>/&+(2()*+!08!'*d(!0A8()3).2()*+!0&.!1*+0.!

@8=3)'.7! &(! 0*+'! @24! 8+&! @&4(&! 0A&11)'2')(;! .8@@3;/&+(2)4&5! F&(! )+'*+9;+)&+(7!

)+:;4&+(! C! '&! (I@&! 0&! 4&32()*+7! +&! @*892+(! B8AD(4&! 28! /)&8<! /)+)/).;7! 32!

.*38()*+!0&!1)+2+'&/&+(!@24!3&.!.8=9&+()*+.!9&4.;&.!C!3A*@;42(&84!+A&.(!@2.!+*+!

@38.!*@()/23&5!!

-&! 1)+2+'&/&+(! 0&.! *=3)>2()*+.! 0&! .&49)'&! 8+)9&4.&3! @24! 3A)/@*.)()*+!

>;+;423&7!.&42)(!0*+'7!08!@*)+(!0&!98&!0&!32!3)((;42(84&!;'*+*/)B8&!3A*@()*+!0&!

1)+2+'&/&+(! 32!@38.!&11)'2'&5!M;2+/*)+.7!'&((&!.8@;4)*4)(;!+&!()&+(!@2.!02+.! 3&!

/*+0&! 0&! .&'*+0! 42+>! 02+.! 3&B8&3! 3&.! *@;42(&84.! &(! 3&.! 4;>832(&84.!

)+(&49)&++&+(5!!

b24! 2)33&84.7! 3A&<).(&+'&! 0&! @:;+*/J+&! 0A2.I/;(4)&! 0A)+1*4/2()*+! &+(4&!

*@;42(&84!&(!4;>832(&84!@*8442)(!2/&+&4!8+&!0).(*4.)*+!&+'*4&!@38.!)/@*4(2+(&!

08!/24':;!_9*)4&!8+!@:;+*/J+&!0&!'2@(84&!08!4;>832(&84!@24!3A*@;42(&84a5!!

Y+1)+7!3&!/*89&/&+(!0&!3)/)(2()*+!0&.!0;1)')(.!=80>;(2)4&.!02+.!3&B8&3!32!

/2E*4)(;!0&.!>*89&4+&/&+(.!&84*@;&+.!.&!.*+(!&+>2>;.!4&+0!'&((&!/*023)(;!0&!

1)+2+'&/&+(!)+'*/@2()=3&!29&'!3&!'*+(&<(&!2'(8&35!
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! $p"!

N"!,-&.!.I.(J/&.!e!!"8'0#'!7"8!f5!
!

c5!b4)+')@&!,!
!

O5!m;'2+)./&!

!

62+.!'&!'2.7!3A*@;42(&84!2!3&!':*)<!&+(4&!+&!@2.!@2I&4!0&!(2<&.!.A)3!2''&@(&!

0A2..84&4! 38)G/D/&! 3&.!*=3)>2()*+.!0&! .&49)'&!8+)9&4.&37! *8!0&!@2I&4!8+&! (2<&!

@*84!+&!@2.!29*)4!C!3&.!2..8/&45!F&!.I.(J/&!B8)!&.(!8+&!924)2+(&!0&.!@*3)()B8&.!

@4;.&+(;&.!@38.!:28(7!&.(!/).!&+!@32'&!02+.! 3&!.&'(&84!0&.! (;3;'*//8+)'2()*+.!

&+!c8.(423)&!&+!@24()'83)&47!&(!2!3&.!129&84.!0&!32!F*//)..)*+!&84*@;&++&!@*84!

3&! 18(84! 0&.! (;3;'*//8+)'2()*+.! &+! Y84*@&5! %&3*+! F4&/&4! &$' "7)! PO##WS7! '&!

.I.(J/&!@4;.&+(&!0&8<!'242'(;4).()B8&.!@4)+')@23&.5!

k3!@&8(!&+>&+04&4!8+!2''4*)..&/&+(!0&!3A&11)'2')(;5!Y+!&11&(7!8+!(&3!.I.(J/&!

&.(! .8.'&@()=3&! 0A&/@D':&4! 3A*@;42(&84! &+! ':24>&! 08! .&49)'&! 8+)9&4.&3! 0&!

>*+13&4!3&!'*d(!0&.!*=3)>2()*+.!0&!.&49)'&!8+)9&4.&3!@8).B8&!0A28(4&.!*@;42(&84.!

@*8442)&+(! 23*4.! 0;')0&4! 0&! .&! ':24>&4! &8<G/D/&! 0&.! *=3)>2()*+.! 0&! .&49)'&!

8+)9&4.&35!%*8.!'&(!2+>3&!3&!.I.(J/&!!"8'0#'!7"8!@4;.&+(&!0&.!.)/)3)(80&.!29&'!32!

/).&!28<!&+':J4&.!0&.!*=3)>2()*+.!0&!.&49)'&!8+)9&4.&35!

c8(4&!'242'(;4).()B8&7!)3!)/@*.&!0&.!'*d(.!.8@@3;/&+(2)4&.!28!4;>832(&84!

B8)!.&!4&(4*89&!C!0&9*)4!)/@*.&4!_&(!0*+'!'*+(4H3&4a!0&.!*=3)>2()*+.!0&!.&49)'&!

8+)9&4.&3!C!@38.)&84.!*@;42(&84.!28!3)&8!0&!+&!.&!@4;*''8@&4!B8&!0A8+!.&835!

!

-2! B8&.()*+! @4)+')@23&! 4;.)0&7! .&3*+! F4&/&4! &$' "7)! PO##WS! 02+.! 32!

0;(&4/)+2()*+!08!+)9&28!0&!(2<&5!Y+!@4&/)J4&!2+23I.&7!*+!&.(!(&+(;!0&!0)4&!B8&!

32! (2<&! _*8! 32! .84':24>&! 0A2''J.a! 0*)(! D(4&! ;>23&! 28! .84'*d(! )/@*.;! @24!

3A*@;42(&84!0&!.&49)'&!8+)9&4.&3!C!.&.!@4*@4&.!'3)&+(.5!FA&.(GCG0)4&!28!@4)<!/*)+.!

3&!'*d(!/24>)+235!

!

!



!"#$%&'()'*+",%$#&'-)'''''''''''''''''''''''''''''''.&/$%01'()'2&3'405&3'5&'6%1"1/&4&1$'"7$&#1"$%63)'

! $p$!

M;2+/*)+.7!3A;(80&!2@@4*1*+0)&!12)(!2@@242X(4&!B8&!'&((&!;92382()*+!+A&.(!

@2.! '*44&'(&5! -&.! (2<&.! &(! .84':24>&.! *@()/23&.!0;@&+0&+(!0&! 3A;32.()')(;!0&! 32!

0&/2+0&7!0&!32!(&':+*3*>)&!&+!@32'&!&(!0&!32!.(48'(84&!08!/24':;!_'*//&!+*8.!

3A29*+.!98!02+.!32!.&'()*+!O!7!32!3)((;42(84&!.84!32!(2<2()*+!*@()/23&!3&!0;/*+(4&a5!!

Y+!12)(7!&33&.!+&!.*+(!;>23&.!B8&!.)!3&!/24':;!&.(!@2412)(&/&+(!'*/@;()()17!

(*8.! 3&.! *@;42(&84.! 8()3).2+(! 32! /D/&! (&':+*3*>)&! &(! 3&.! @4*08)(.! 9&+08.! @24!

3A*@;42(&84! 0&! .&49)'&! 8+)9&4.&3! &(! '&8<! *11&4(.! @24! .&.! '*+'844&+(.! ;(2+(! 0&!

@2412)(.! .8=.()(8(.5!F&! B8)! +A&.(! @2.! 3&! '2.!0&.! )+08.(4)&.!0&! 4;.&285!6A*K!8+&!

0)11)'83(;! .8@@3;/&+(2)4&! @*84! 3&! 4;>832(&84! 0;.)4&8<! 0&! /&((4&! &+! @32'&! 8+!

.I.(J/&!0&!!"8'0#'!7"8!@*84!1)+2+'&4!3&.!.84'*d(.!&+>&+04;.!@24!3&.!*=3)>2()*+.!

0&!.&49)'&!8+)9&4.&35!

F:*+;! &$' "75! PO###7! "ppp! &(! "pp"S! 1*84+)..&+(! 8+&! 1*4/23).2()*+! 0A8+! (&3!

/;'2+)./&7! &+! 0)11;4&+')2+(! C! 32! 1*).! 3&.! '*+(42)+(&.! 0&! .&49)'&! 8+)9&4.&3!

_8=)B8)(;7!+*+G0).'4)/)+2()*+7!8=)B8)(;!&(!+*+G0).'4)/)+2()*+a!&(!3&.!4;>)/&.!0&!

4;>832()*+5! FA&.(! '&! /*0J3&! 2)+.)! B8&! .&.! @4)+')@23&.! '*+'38.)*+.! B8&! +*8.!

233*+.!&<@*.&4!)')5!

!

"5!Y<&/@3&!0&!4;>832()*+!!"8'0#'!7"85!

!

M*8.! &<@*.&4*+.! )')! 3&! /*0J3&! @4*@*.;! @24! F:*+;! &$' "7)! PO###S! 0&! 32!

/;(:*0&!!"8'0#'!7"8!0&!1)+2+'&/&+(!0&.!*=3)>2()*+.!0&!.&49)'&!8+)9&4.&35!F:*+;!

&$' "7)! PO###7! "ppp7! &(! "pp"S! @4*@*.&+(! ;>23&/&+(! 8+&! '*/@242).*+! &+(4&! 32!

/;(:*0*3*>)&!!"8' 0#' !7"8! &(! 3&.! .&49)'&.! 4;.&49;.5! g*8(&1*).7! 3&.! '*/@242).*+.!

&+(4&!3&.!0)11;4&+(.!/*0&!0&!1)+2+'&/&+(!08!.&49)'&!8+)9&4.&3!12).2+(!3A*=E&(!08!

':2@)(4&!.8)92+(7!+*8.!+&!3&.!&<@*.&4*+.!@2.!)')5!

!

25!F*+(&<(&!0&!32!/*0;3).2()*+!,!

-&.!28(&84.!@24(&+(!0&!32!.)(82()*+!.(2+0240!.8)92+(&!,!

6&8<! 1)4/&.7! +*(;&.! I ! &(! E 7! .*+(! &+! '*+'844&+'&!@*84! 3&!/24':;!0A8+!

=)&+!0&!4;.&285!F&!4;.&28!2!0&.!'242'(;4).()B8&.!0&!,;=7%/';$%7%$87!&(!3&.!28(*4)(;.!



!"#$%&'()'*+",%$#&'-)'''''''''''''''''''''''''''''''.&/$%01'()'2&3'405&3'5&'6%1"1/&4&1$'"7$&#1"$%63)'

! $pR!

@8=3)B8&.!@&89&+(!29*)4!0&.!*=E&'()1.!0&!.&49)'&!8+)9&4.&37! )5&!0A;>23)(;!0A2''J.!

28!=)&+!&+!B8&.()*+!0&!(*8.!3&.!'*+.*//2(&84.5!

k3!I!2!0&8<!(I@&.!0&!'*+.*//2(&84.7!+*(;.!,! ,µ µ µ= 5!-2!0)11;4&+')2()*+!

&+(4&!3&.!'*+.*//2(&84.!.&!12)(!&+!1*+'()*+!0&!32!3*'23).2()*+!>;*>42@:)B8&5!-2!

923&84! µ µ= ! _4&.@&'()9&/&+(! µ µ= a! )+0)B8&! 8+&! 3*'23).2()*+! >;*>42@:)B8&!

)/@3)B82+(!0&.!'*d(.!0&!'*++&<)*+!28!4;.&28!12)=3&.!_4&.@&'()9&/&+(!:28(.a5!-2!

@4*@*4()*+!0&!'*+.*//2(&84.!0&!(I@&! µ !&.(!α 7!&(!'&33&!0&!'*+.*//2(&84.! µ !

&.(!α 5!

r+!'*+.*//2(&84!B8)!2':J(&! q !8+)(;.!08!=)&+7! &(!B8)! .8@@*4(&! 3&! (24)1!

( )T q 7! 4&j*)(!8+!.84@38.!+&(!;>23!C! ( ) ( )u w q T q= − 7!*K! ( )w q ! &.(! .8@@*.;&!D(4&!

'4*)..2+(&! &(! '*+'29&5! -2! 0&/2+0&! 204&..;&! C! 8+&! 1)4/&! K ! @24! 8+!

'*+.*//2(&84!@2I2+(! 3&! (24)1! ( )T q !&.(!0*++;&!@24! ( ) ( )w' t T ' q= 5!-2!0&/2+0&!

0A8+!'*+.*//2(&84!;(2+(!)+0;@&+02+(&!0&!.*+!'*d(!0&!'*++&<)*+5!

r+&! 1)4/&! K I ,E= ! .8=)! 8+! '*d(! ( )KC q,µ ! &+! 1*84+)..2+(! q ! 8+)(;.! 0&!

=)&+.! 28! '*+.*//2(&84! ,µ µ µ= 5! -&.! 28(&84.! 1*+(! 3A:I@*(:J.&! B8&!,!

( ) ( )k kC q, C q,µ µ< 5!b*84!(*8(! q !&(!@*84!3&.!0&8<!1)4/&.! K I ,E= !5!-&!@4*1)(!0&!32!

1)4/&!&.(!23*4.!,!

! ( ) ( ) ( )K Kq, T q, C q,π µ µ µ= − !!

-&! .84@38.! >;+;4;! @24! 3&.! 4&32()*+.! &+(4&! 8+! '*+.*//2(&84! µ ! &(! 8+&!

1)4/&! K !&.(!,! ( ) ( ) ( ) ( ) ( ) ( )k K K kS q, w q T q, q, w q C q,µ µ π µ µ= − + = − !!

F:*+;! &$' "7)! PO###S! 1*+(! 23*4.! 3A:I@*(:J.&! B8&!,!

( ) ( )I E I Emax S ,S 0 min S ,S< < !!

F&! B8)! .)>+)1)&! B8&! 0&..&49)4! 3&.! '*+.*//2(&84.! '*d(&8<! +A&.(! @2.!

@4*1)(2=3&!&(!B8&!.2+.!*=3)>2()*+.!0&!.&49)'&!8+)9&4.&37!)3.!+A284*+(!@2.!2''J.!28!

=)&+5!

!

!

!



!"#$%&'()'*+",%$#&'-)'''''''''''''''''''''''''''''''.&/$%01'()'2&3'405&3'5&'6%1"1/&4&1$'"7$&#1"$%63)'

! $pQ!

!

!

!

=5!6;1)+)()*+.!0&.!*=3)>2()*+.!0&!.&49)'&!8+)9&4.&37!08!4;>)/&!

0&!4;>832()*+!&(!0&!32!(2<&5!

!

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

!

-&.! *=3)>2()*+.! 0&! .&49)'&! 8+)9&4.&3! '*+.).(&+(! &+! 0&8<! '*+(42)+(&.!

0)11;4&+(&.!B8&!3&!4;>832(&84!)/@*.&!C!3A*@;42(&84!:).(*4)B8&! I 5!

'

2"'/01$#"%1$&'5D;=%E;%$B!_+*(;&!ra!,!':2B8&!'*+.*//2(&84!0*)(!29*)4!2''J.!

28!=)&+7!'&!B8)!)/@3)B8&!B8&!':2B8&!'*+.*//2(&84!0*)(!D(4&!(24)1;!C!8+!+)9&28!

(&3.!B8A)3!*=()&++&!8+!+)9&28!+*+G+83!0A8()3)(;5!

'

2"' /01$#"%1$&' 5&' 101I5%3/#%4%1"$%01! _+*(;&! M6a!,! .)! 3A*@;42(&84! ':*).)(! 0&!

.&49)4! 3&.!0&8<! (I@&.!0&! '*+.*//2(&84.7! )3.!0*)(! 3&84!@4*@*.&4! 3&!/D/&! (24)15!

-A*@;42(&84!:).(*4)B8&!@&8(!23*4.!@4;1;4&4!+&!.&49)4!B8A8+!.&83!0&.!0&8<!(I@&.5!

'

2&3' 5&;C' /01$#"%1$&3' M0%1$&3! _+*(;&! rM6a!,! 3A*@;42(&84! :).(*4)B8&! 0*)(!

0&..&49)4! 3&.! 0&8<! (I@&.! 0&! '*+.*//2(&84.! 28! /D/&! (24)17! &(! '&! (24)1! 0*)(!

@&4/&((4&!C!(*8.!3&.!'*+.*//2(&84.!0A*=(&+)4!8+!+)9&28!0A8()3)(;!+*+G+835!

!

?+!2!23*4.!3&.!&<@4&..)*+.!.8)92+(&.!

! r%?!s!r!,! ! I Iu 0,u 0≥ ≥ !

! r%?!s!M6!,! ! !.)! I Iu 0,u 0≥ ≥ !!23*4.! I Iu u= !

! r%?!s!rM6!,! I Iu u 0= ≥ !

!

62+.! 3&84! @2@)&47! 3&.! 28(&84.! +&! .A)+(;4&..&+(! B8A28<! '*+(42)+(&.! 0&!

.&49)'&!8+)9&4.&3!+*(;&.!r!&(!rM65!



!"#$%&'()'*+",%$#&'-)'''''''''''''''''''''''''''''''.&/$%01'()'2&3'405&3'5&'6%1"1/&4&1$'"7$&#1"$%63)'

! $pV!

!

!

!

!

34%$5-*+,-+.4%1#&'$()2+

-&!/*0J3&!.&!=2.&!.84!B82(4&!(I@&.!0&!4;>832()*+!@*..)=3&.!,!

!

-2! 1)4/&! I ! .&4(! 3&.! 0&8<! (I@&.! 0&! '*+.*//2(&84.7! &(! @42()B8&! 0&.!

.8=9&+()*+.!'4*).;&.!&+(4&!3&.!0&8<5!F&!4;>)/&!&.(!2@@&3;!e! I '/#033I3;=3%5%O&3!f!

&(!+*(;!kF%5!k3!+AI!2!@2.!0&!(2<&5!

!

-2! 1)4/&! E ! .&4(! 3&.! 0&8<! (I@&.! 0&! '*+.*//2(&84.7! &(! @42()B8&! 0&.!

.8=9&+()*+.! '4*).;&.! &+(4&! &8<5! F&! 4;>)/&! &.(! 2@@&3;! e! E ' /#033I3;=3%5%O&3!f! &(!

+*(;!YF%5!k3!+AI!2!@2.!0&!(2<&5!

!

-2! 1)4/&! I ! .&4(! 3&.! '*+.*//2(&84.! '*d(&8<! &(! 32! 1)4/&! E ! .&4(! 3&.!

'*+.*//2(&84.!@&8!'*d(&8<!&(!@2I&!8+&! (2<&5!F&!4;>)/&!&.(!2@@&3;!e!$"C"$%01'

#&>%4&'f!&(!+*(;!gt5!

!

-&.!'*+.*//2(&84.!'*d(&8<!.*+(!&<'38.!0&!32!'*+.*//2()*+!08!=)&+7!&(!

3&.! '*+.*//2(&84!@&8! '*d(&8<! .*+(! .&49).!@24! 3&.!0&8<! 1)4/&.5!F&! 4;>)/&!&.(!

2@@&3;!e!&C/7;3%01'#&>%4&!f7!&(!+*(;!Yt5!

!

67($8+,1+)$/-&1+,-+'&8-2+

!

-&!':*)<!08!+)9&28!0&!(2<&!0;@&+0!0&.!*=E&'()1.!08!4;>832(&845!F:*+;!&$'

"7)! PO###S! .A)+(;4&..&+(! @24()'83)J4&/&+(! C! (4*).! (2<&.! @*..)=3&.!,! 32! (2<&! 0&!

@4&/)&4! 42+>7! 32! (2<&! 0A;B8)3)=4&! =80>;(2)4&! &(! 32! (2<&! 0&! +&8(423)(;!

'*+'844&+()&33&5!

'

2"' $"C&'5&',#&4%&#' #"1>! &.(!'&33&!0*+(! 3&!+)9&28!/2<)/).&42)(! 3&!=)&+!D(4&!

.*')235!M;2+/*)+.7!&33&!@&8(!'*+08)4&!C!8+&!@&4(&!@*84!3A*@;42(&84!:).(*4)B8&5!



!"#$%&'()'*+",%$#&'-)'''''''''''''''''''''''''''''''.&/$%01'()'2&3'405&3'5&'6%1"1/&4&1$'"7$&#1"$%63)'

! $pW!

'

2"'$"C&'5DBE;%7%=#&'=;5>;(2)4&!_0&!.&'*+0!42+>a!.&!0;1)+)(!'*//&!3&!+)9&28!

B8)!/2<)/).&!3&!=)&+!D(4&!.*')23!.*8.!32!'*+(42)+(&!.8)92+(&!,!

!!
USO
I 0π = !!

2"' $"C&' 5&' P'1&;$#"7%$B' /01/;##&1$%&77&'Q! _/04,&$%$:&78' 1&;$#"7' $"C&a7! &.(! '&33&!

B8)! @&4/&(! 0A*114)4! C! 3A*@;42(&84! :).(*4)B8&! 8+&! '*/@&+.2()*+! (&33&! B8A)3!

*=()&++&! 3&! /D/&! @4*1)(! B8&! 02+.! 8+&! .)(82()*+! .2+.! '*+(42)+(&.! 0&! .&49)'&!

8+)9&4.&35!62+.!'&!'2.7!3&!(28<! USOt !&.(!0;(&4/)+;!@24!32!1*4/83&!.8)92+(&!,!

!!
USO
I Iπ π= !_/04,&$%$%:&'1&;$#"7%$8'/015%$%01a!

!

Y+! >;+;4237! 3&.! *=3)>2()*+.! 0&! .&49)'&! 8+)9&4.&3! .*+(! )/@*.;&! .*)(! @*84!

129*4).&4! 8+&! '&4(2)+&! '2(;>*4)&! 0&! '*+.*//2(&84.! _@24! 32! '*+(42)+(&! ra7! .*)(!

@*84!@*84.8)94&!0&.!*=E&'()1.!0A;B8)(;!_'*+(42)+(&!M6a7!.*)(!3&.!0&8<!_'*+(42)+(&!

rM6a5!62+.! '&!/*0J3&! 3&.! '*+.*//2(&84.! 129*4).;.! .*+(! 3&.! '*+.*//2(&84.!

'*d(&8<5!!

!

-&.!i&3124&!'*44&.@*+02+(.!28<!0)11;4&+(.!4;>)/&.!0&!4;>832()*+!.*+(!3&.!

.8)92+(.!,!

! II IIW S S kα α= + + !b*84!3&!4;>)/&!kF%!]!

! EE EEW S S kα α= + + !b*84!3&!4;>)/&!YF%!]!

!! " "( )EI IE E
W S tq S kα α= + + + !b*84!3&!4;>)/&!0&!e!(2<2()*+!f!

! IEI EW S S kα α= + + !b*84!3&!4;>)/&!0&!(2<2()*+!29&'! t 0= !!

! KO KW S kα α= + ! b*84! 3&! 4;>)/&! 0A&<'38.)*+! _3&.! 1)4/&.! K ! .&49&+(! 3&.!

'*+.*//2(&84.! µ !a!

!

%)! W ! &.(! 3&! i&3124&! >3*=23! 02+.! 32! .)(82()*+! .2+.! .&49)'&! 8+)9&4.&37! &(!

! ( )USO
W t !3&!i&3124&!>3*=23!C!3A;B8)3)=4&!29&'!8+&!(2<&!0&!.&49)'&!8+)9&4.&35!c3*4.!

32!0)11;4&+'&! ! ( )USOUSOW W t W∆ = − 7!B8)!@&8(GD(4&!@*.)()9&!*8!+;>2()9&7!/&.84&!32!

924)2()*+!08!i&3124&!08&!28<!'*+(42)+(&.!0&!.&49)'&!8+)9&4.&35!



!"#$%&'()'*+",%$#&'-)'''''''''''''''''''''''''''''''.&/$%01'()'2&3'405&3'5&'6%1"1/&4&1$'"7$&#1"$%63)'

! $p[!

!

!

!

!

!

'5!!"8'0#'!7"85!

%&3*+!3&!@4)+')@&!08!!"8'0#'!7"87!F:*+;!&$'"7)! PO###S/*0;3).&+(!3&!'2.!*K!

3A&+(42+(! @&8(! ':*).)4! *8! 0&! .&49)4! 3&.! '*+.*//2(&84.! +*+G4&+(2=3&.! _)5&!

0A2''&@(&4!3&.!*=3)>2()*+.!0&!.&49)'&!8+)9&4.&3a!*8!0&!@2I&4!8+&!(2<&5!

!

6()'.&$)'-+,91"$:1$'4+;<=2+

!

-&.!28(&84.!@*.&+(!B8&! popτ !&.(!32!923&84!0&!32!(2<&!@*84!32B8&33&!,!

"( )E EES S S 0α α− + = !!

FA&.(GCG0)4&!B8&! " E EES W kα = − 5!

%)! t ! &.(! )+1;4)&84! C! '&((&! 923&84! 23*4.! E ! +&! .&4(! @2.! 3&.! '*+.*//2(&84.!

'*d(&8<5! q! 3A*@@*.;! .)! t ! &.(! .8@;4)&84! 23*4.! E ! .&4(! 3&.! 0&8<! '32..&.! 0&!

'*+.*//2(&84.!&(!@42()B8&!0&.!.8=9&+()*+.!'4*).;&.!&+(4&!&33&.!_4;>)/&!YF%a5!

!

62+.!8+&!.)(82()*+!0&!4;>832()*+!!"8'0#'!7"8!&(!.)!32!'*+(42)+(&!0&!.&49)'&!

8+)9&4.&3! &.(! 3A8=)B8)(;! .&83&! _ra7! 23*4.! 3&! 4;>)/&! YF%! +A&.(! @*..)=3&! B8&! .)!

popt τ> 5!-&!@4*1)(!0&! I !&.(!23*4.!3&!.8)92+(!,!

!#
!( )
!( )

EIII
I

EIII EE

max W ,W

max W ,W ,W
Π


= 


!! ! !.)!!!
pop

pop

t
t

τ
τ

≤

>
!!

q!3A;B8)3)=4&7!.&3*+!32!923&84!0&!32!(2<&7!0&8<!.)(82()*+.!.*+(!@*..)=3&.5!

!

! %)! popt τ≤ !!,!4;>)/&!kF%!*8!gt5!-&!i&3124&!&.(!23*4.!0*++;!@24!,!

! !( )u
EIpop IIW max W ,W= !!

Y(!3A;B8)3)=4&!@24!,!



!"#$%&'()'*+",%$#&'-)'''''''''''''''''''''''''''''''.&/$%01'()'2&3'405&3'5&'6%1"1/&4&1$'"7$&#1"$%63)'

! $p#!

%)!! EI IIW W< 7!4;>)/&!kF%!&(!! " E IIu S ,u 0= = !]!

%)!! EI IIW W> 7!4;>)/&!gt!&(!! " IEI Iu 0,S tq ,u 0 ∈ − =  !5!

! !

!

!

!

! %)! popt τ> !!,!4;>)/&!kF%!*8!YF%!*8!gt5!-&!i&3124&!&.(!23*4.!0*++;!

@24!,!

! !( )u
EIpop II EEW max W ,W ,W= !!

Y(!3A;B8)3)=4&!@24!,!

%)! u
pop IIW W= 7!4;>)/&!kF%!&(!! ( )I IIIu ,u D∈ !]!

%)! !u
EIpopW W= 7!4;>)/&!kt!&(!! ( )I EIIu ,u D∈ !]!

%)! u
pop EEW W= 7!4;>)/&!YF%!&(! ( )I EEIu ,u D∈ "5!

!

!

6()'.&$)'-+,91"$:1$'4+-'+,-+)()>,$*0.$5$)&'$()+;<?@=2+

!

-2! 1)4/&! E ! &.(! 28(*4).;&! C! 0&..&49)4! 3&.! '*+.*//2(&84.! '*d(&8<! µ 5!

b8).B8&! ES 0< ! 23*4.! )3! +AI! 2! 28'8+&! ':2+'&! B8&! E ! +&! 0&..&49&! B8&! 3&.!

'*+.*//2(&84.! µ !5!-&.!28(&84.!'*+.)0J4&+(!0*+'!3&!'2.!*K! E !0&..&4(!3&.!0&8<!

(I@&.!0&!'*+.*//2(&84.!_YF%a5!k3.!42@@&33&+(!B8&! I !0*)(!2++*+'&4! I Iu u 0= ≥ !C!

'28.&! 0&.! '*+(42)+(&.! 0&! .&49)'&! 8+)9&4.&35! F&! B8)! 02+.! 3&! '2.! YF%! )/@3)B8&!

B8&!,!

! EEu u 0= ≥ !!

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

"!%2':2+(!B8&!,!

( ) "( ){ }
( ) "{ }
( ) "( ) "{ }

I I E E IEE EEI E I

I E III EEI I I

I I E E EEI I E I

D u ,u u S S S et u u W k

D u ,u u S et u u W k

D u ,u u S S S etu S

α α α α α

α α

α α α

= ≤ − + + ≤ −

= ≥ + = −

= = − + ≤

!



!"#$%&'()'*+",%$#&'-)'''''''''''''''''''''''''''''''.&/$%01'()'2&3'405&3'5&'6%1"1/&4&1$'"7$&#1"$%63)'

! $Op!

62+.!'&!'2.7! E !.8@@*4(&!38)!28..)!3&.!0&8<!'*+(42)+(&.5!k3!+AI!2!0*+'!@2.!

0&!42).*+!B8A)3!@2I&!8+&!(2<&5!-&.!28(&84.!)+(4*08).&+(!23*4.!8+!28(4&!.&8)3!τ ! 7!

0;1)+)!'*//&!.8)(!,!

! "E EES S Sα α+ = !!

b8).B8&!" ES !0;'4*X(!29&'! t !7!23*4.! popτ τ≤ !5!

62+.! 3&!'204&!0A8+&!4;>832()*+!!"8'0#'!7"8! &(! 3*4.B8&! 3&.!*=3)>2()*+.!0&!

.&49)'&! 8+)9&4.&3! 4&'*894&+(! 3A8=)B8)(;! &(! 32! +*+G0).'4)/)+2()*+! _rM6a7! 32!

1*+'()*+!0&!@4*1)(!0&!32!1)4/&! I !&.(!0*++;&!@24!,!

!

!#

" !( )
" ( ) !( )

( )

E EIII

I E E EIII EEE

II EE

max W S ,W

max W S S S ,W ,W

max W ,W

α

Π α α

 −

  = − − +  



!! .)!!!!

pop

pop

t

t

t

τ

τ τ

τ

≤

≤ ≤

≤

!!

!

q! 3A;B8)3)=4&7! (4*).! '*+1)>842()*+.! .*+(!@*..)=3&.7! &+! 1*+'()*+!08!+)9&28!

0&!32!(2<&5!

!

u82+0!'&!+)9&28!&.(!(4J.!=2.7!)3!+A&.(!E2/2).!@4*1)(2=3&!@*84!32!1)4/&! E !0&!

.&49)4!3&.!0&8<!/24':;.5!?+!2!0*+'!0&8<!4;>)/&.!@*..)=3&.7!.&3*+!32!923&84!0&!32!

(2<&!,!kF%!*8!gt5!

u82+0! '&! +)9&28! &.(! )+(&4/;0)2)4&7! 3&! 4;>)/&! YF%! @&8(! 2@@242X(4&! C!

3A;B8)3)=4&7!.&3*+!3A&11)'2')(;!0&.!1)4/&.5!

u82+0! '&! (28<! &.(! (4J.! ;3&9;7! 3&! 4;>)/&! gt! 0).@242X(! 7! &(! 3A;B8)3)=4&! .&!

.)(8&! .*)(! &+! 4;>)/&! kF%! .*)(! &+! 4;>)/&! YF%7! .&3*+! 3&.! +)9&28<! 0A&11)'2')(;!

4&.@&'()1.!0&.!0&8<!1)4/&.5!

!

-&!/*0J3&!0&!F:*+;!&$'"7)!PO###S!/&(!0*+'!&+!;9)0&+'&!3A)/@*4(2+'&!B8&!

@4&+0!3&!+)9&28!0&!(2<2()*+!02+.!32!4;>832()*+!!"8'0#'!7"85!u8&33&.!B8&!.*)&+(!3&.!

'*+(42)+(&.!0&!.&49)'&!8+)9&4.23)(;!)/@*.;&.!@24!3&!4;>832(&84!_)5&!8=)B8)(;!&(T*8!

+*+G0).'4)/)+2()*+a7!'A&.(!&+!1*+'()*+!0&!'&!+)9&28!B8&!3A&+(42+(!0&..&49)42!*8!

+*+! 3&.! '*+.*//2(&84.! 3&.! @38.! '*d(&8<5! ?+! 4&(4*89&! )')! 3&.! '*+'38.)*+.! 0&!



!"#$%&'()'*+",%$#&'-)'''''''''''''''''''''''''''''''.&/$%01'()'2&3'405&3'5&'6%1"1/&4&1$'"7$&#1"$%63)'

! $OO!

F4&/&4! &$' "7)! PO##W7! @"WS5! 62+.! '&! B8)! .8)(7! +*8.! 233*+.! (&+(&4! 0&! /&((4&! &+!

;9)0&+'&! _'*//&! +*8.! 3A29*+.! 12)(! @*84! 3&.! /*023)(;.! 0&! 1)+2+'&/&+(! 98&.!

@4;';0&//&+(a7!3&.!@4)+')@28<!292+(2>&.!&(!)+'*+9;+)&+(.!08!1)+2+'&/&+(!!"8'

0#'!7"8!0&.!*=3)>2()*+.!0&!.&49)'&!8+)9&4.&35!

!

!

!

U5!c92+(2>&.5!

!

-&! @4)+')@23! 292+(2>&! 08! 1)+2+'&/&+(! !"8' 0#' !7"8! 0&.! *=3)>2()*+.! 0&!

.&49)'&!8+)9&4.&3!&.(!B8A)3!@&4/&(!0A2''4*X(4&!3A&11)'2')(;7!0*+'!3&!=)&+GD(4&!.*')235!

?8!(*8(!08!/*)+.!0&!3)/)(&4!3&.!@&4(&.!&+!i&3124&!)+08)(&.!@24!3&.!'*+(42)+(&.!0&!

.&49)'&! 8+)9&4.&35! 6A8+&! @24(! &+! @&4/&((2+(! C! 3A*@;42(&84! 3&! @38.! &11)'2'&! 0&!

1*84+)4! 3&! .&49)'&!8+)9&4.&35!6A28(4&!@24(! &+! )+')(2+(! 3A*@;42(&84!:).(*4)B8&7! &+!

':24>&! 08! .&49)'&! 8+)9&4.&37! C! 3)/)(&4! .&.! '*d(.! *8! (*8(! 08! /*)+.! C! +&! @2.!

.84;9238&4!3&!'*d(!0&!1*84+)(84&!0&.!*=3)>2()*+.!0&!.&49)'&!8+)9&4.&35!

!

O5!-A2''4*)..&/&+(!0&!3A&11)'2')(;5!

!

%&3*+!F:*+;!&$'"7)!PO###7!@5OWS!e!R+&':%#$;&'06'$+&',"8'0#',7"8'#&>;7"$%01'?@A'

%3'$+"$'"770J<'%1'3%$;"$%013'J+&#&'S'%3'40#&'&66%/%&1$<'$0'"770/"$&'$+&'4"#T&$'0+6'+%>+'/03$'

/013;4&#3' $0' 6%#4' S)?@A' H$' $+;3' &1+"1/&3' ,#05;/$%:&' &66%/&1/8v5! -&! @4)+')@23!

292+(2>&! 0&.! .I.(J/&.! !"8' 0#' !7"8! ()&+(! 02+.! '&! B8A)3.! @&4/&((&+(! 8+!

2''4*)..&/&+(! 0&! 3A&11)'2')(;7! &+! @24()'83)&4! 0&! 3A&11)'2')(;! @4*08'()9&5! Y+! &11&(7!

3A&+(42+(! +&! ':*).)42! 0&! 0&..&49)4! 3&.! '*+.*//2(&84! +*+G4&+(2=3&.! _)5&!

0A2''&@(&4! 3&.! *=3)>2()*+.! 0&! .&49)'&! 8+)9&4.&3a! B8&! .A)3! @&8(! @42()B8&4! 0&.!

.8=9&+()*+.!'4*).;&.!@*84!1)+2+'&4!3&.!@&4(&.!)+08)(&.!@24!3&!.&49)'&!8+)9&4.&35!k3!

+&!3&!1&42!0*+'!B8&!.A)3!&.(!@38.!&11)'2'&!B8&!3A*@;42(&84!:).(*4)B8&5!62+.!'&!'2.7!

3&!=;+;1)'&!&.(!(4)@3&5!

6A8+&! @24(7! 3&! .&49)'&! 8+)9&4.&3! &.(! 2..84;! &(! 3&.! *=E&'()1! 0A;B8)(;! &(! 0&!

4&0).(4)=8()*+!B8A)3!(4208)(!.*+(!2((&)+(.5!



!"#$%&'()'*+",%$#&'-)'''''''''''''''''''''''''''''''.&/$%01'()'2&3'405&3'5&'6%1"1/&4&1$'"7$&#1"$%63)'

! $O"!

6A28(4&!@24(7!3&.!'*+.*//2(&84.!'*d(&8<!.*+(!0&..&49).!C!/*)+04&!'*d(5!

-&.!.8=9&+()*+.!'4*).;&.!+;'&..2)4&.!@*84!1)+2+'&4!'&((&!1*84+)(84&!.&4*+(!0*+'!

@38.! 12)=3&.5! Y(! 0*+'! 3&.! (24)1.! )/@*.;.! 28<! '*+.*//2(&84.! 4&+(2=3&.! @38.!

@4*':&.! 0&! 32! 9;4)(;! 0&.! '*d(.5! -&.! 0).(*4.)*+.! )+08)(&.! @24! 3&.! .8=9&+()*+.!

'4*).;&.! .&4*+(! 0*+'! 4&32()9&/&+(! 3)/)(;&.!]! &(! 28! (*(237! 3&.! @&4(&.! &+7! i&3124&!

>3*=23!0)/)+8;&.!@24! 42@@*4(!C! 32! .)(82()*+!*K!'A&.(! 3A*@;42(&84!:).(*4)B8&!B8)!

1*84+)(!3&!.&49)'&!8+)9&4.&35!

Y+1)+7! &+! ':*).)..2+(! 0A2''&@(&4! 3&.! *=3)>2()*+.! 0&! .&49)'&! 8+)9&4.&37!

3A&+(42+(! ;':2@@&! 28! @2)&/&+(! 0&! 32! (2<&! 0&92+(! 1)+2+'&4! 3&! .84'*d(! B8A&33&.!

&+>&+04&+(5!%2!(24)1)'2()*+!+&!(4208)42!0*+'!@2.!'&((&!(2<2()*+!_)5&!3&.!0).(*4.)*+.!

B8A&33&! )/@3)B8&! @24! 42@@*4(! C! 32! 9;4)(;! 0&.! '*d(.a7! &(! 3C! 28..)! *+! @*8442)(!

2((&+04&! 8+&! 3)/)(2()*+! 0&.! @&4(&.! &+!i&3124&5! Y(! '&7!/D/&! .)! 3&.! .8=9&+()*+.!

'4*).;&.!.8=.).(&+(!&(!B8&!3&!i&3124&!+A&.(!0*+'!@2.!C!.*+!+)9&28!*@()/235!

-&!1)+2+'&/&+(!0&.!*=3)>2()*+.!0&!.&49)'&!8+)9&4.&3!@24! 32!/;(:*0&!!"8'

0#! !7"8! @&8(! 0*+'! 2=*8()4! C! 8+&! @38.! >42+0&! &11)'2')(;! @4*08'()9&! 08! .&'(&84!

'*+'&4+;7!(*8(!&+!@4;.&492+(!3&.!*=E&'()1.!08!.&49)'&!8+)9&4.&35!

!

"5!-A)+')(2()*+!C!32!/*0;42()*+!0&.!'*d(.!0&!3A*@;42(&84!

:).(*4)B8&!,!

!

F4&/&4! &$' "7)! PO##W7! @"VS! 292+'&+(! 3A)0;&! B8&! e!! ?@A' $+&8' /"1' ,#&:&1$' $+&'

5&3%>1"$&5' 0,&#"$0#' 6#04' %167"$%1>' $+&' /03$' 06' ;1%:&#3"7' 3&#:%/&' 60#' 0$+&#J%3&' $+&'

/04,&$%$0#3'J0;75'0,$'$+&43&7:&3'60#'$+&'U.V!f5!-2!/).&!&+!@32'&!0&!.I.(J/&!!"8'0#'

!7"8! 2842)(! 0*+'! '*//&! &11&(! 0A)+')(&4! 3A*@;42(&84! :).(*4)B8&7! C! B8)! 3&! .&49)'&!

8+)9&4.&3!&.(!02+.! (*8.! 3&.! '2.! )/@*.;7!C!/*0;4&4!.&.!&.()/2()*+.!08!'*d(!0&.!

*=3)>2()*+.!0&!.&49)'&!8+)9&4.&35!Y+!&11&(7!02+.!3&!'204&!0&!32!4;>832()*+!!"8'0#'

!7"87! .)!*+! 32!/*0;3).&! '*//&!8+! E&8!02+.! 3&B8&3! 3A*@;42(&84!:).(*4)B8&!&.(! 3&!

3&20&47!'&38)G')!e!E*8&!f!&+!@4&/)&4!PF:*+;!&$'"7)7!"pp"S5!k3!2++*+'&!0*+'!3&!(24)1!

B8A)3!92!)/@*.&4!@*84!.2().12)4&!28<!*=3)>2()*+.!0&!.&49)'&!8+)9&4.&35!%)!'&38)G')!

&.(!@38.!;3&9;!B8&!'&38)!28B8&3! 3A&+(42+(!@&8(!244)9&47! 23*4.! 3A&+(42+(!2''&@(&42!

0&!0&..&49)4!3&.!'*+.*//2(&84.!'*d(&8<5!-A*@;42(&84!:).(*4)B8&!2!0*+'!)+(;4D(!C!



!"#$%&'()'*+",%$#&'-)'''''''''''''''''''''''''''''''.&/$%01'()'2&3'405&3'5&'6%1"1/&4&1$'"7$&#1"$%63)'

! $O$!

2++*+'&4! 8+! (24)1! 28..)! =2.! B8&! @*..)=3&5! M*8.! 29*+.! &+! &11&(! 98! 02+.! 32!

@4&/)J4&!@24()&!B8&! 3A*@;42(&84!&+!':24>&!08!.&49)'&!8+)9&4.&3!@*892)(! 4&()4&4!

0&.! =;+;1)'&.! 0&! '&((&! 1*84+)(84&5! k3! +A2! 0*+'! @2.! )+(;4D(! C! '&! B8&! 3A&+(42+(!

1*84+)..&! 3&! .&49)'&! 8+)9&4.&35! -&! 1)+2+'&/&+(! !"8' 0#' !7"8! 0&.! *=3)>2()*+.! 0&!

.&49)'&!8+)9&4.&3!@&4/&(!0*+'!32!1*84+)(84&!C!/*)+04&!'*d(!'&!B8)!2''4*X(!&+'*4&!

3A&11)'2')(;5!!

!

!

b24!2)33&84.7!'&((&!'242'(;4).()B8&!&.(!&+0*>J+&!28!/*0&!0&!1)+2+'&/&+(5!

-2!/*0;42()*+!0&.! '*d(.!+&!0;@&+0!0*+'!@2.!0&! 3A2'()*+!08! 4;>832(&845!FA&.(!

'&((&! '242'(;4).()B8&! B8)! 12)(! 08! !"8' 0#' !7"8! 8+&! 23(&4+2()9&! )+(;4&..2+(&! 28<!

28(4&.! /*023)(;.! 0&! 1)+2+'&/&+(!]! &+! @24()'83)&4! 02+.! 3&.! .&'(&84.! *K! 3&.!

2.I/;(4)&.!0A)+1*4/2()*+.!.*+(!)/@*4(2+(&.5!

!

F5!k+'*+9;+)&+(.5!

!

b*84!28(2+(7!3&!!"8'0#'!7"8!'*//&!/*023)(;!0&!1)+2+'&/&+(!0&.!.84'*d(.!

&+>&+04;.! @24! 3&! .&49)'&! 8+)9&4.&3! @4;.&+(&! 0&8<! )+'*+9;+)&+(.! /2E&84.5! -&!

@4&/)&4! '*+'&4+&! 3&.! '*d(.! 0&! >&.()*+7! 0A)+1*4/2()*+! &(! 0&! (42+.2'()*+!

.8@@3;/&+(2)4&.! B8&! '&! /*0&! 0&! 1)+2+'&/&+(! )/@*.&! 28! 4;>832(&84! &(! 28!

.&'(&845! -&! .&'*+0! &.(! 3);! C! 32!0;(&4/)+2()*+!08!+)9&28!*@()/23!0&! 32! (2<&!0&!

.&49)'&!8+)9&4.&3!)/@*.;&!C!3A&+(42+(!.A)3!+A2..84&!@2.!3&.!*=3)>2()*+.!0&!.&49)'&!

8+)9&4.&35!

!

O5!-A28>/&+(2()*+!0&.!'*d(.!,!

!

%&3*+!F4&/&4!&$'"7)! PO##W7!@"WS!e!?@A'$+&8'4"8' %4,03&'"55%$%01"7'401%$0#%>'

/03$'01'$+&'#&>;7"$0#'J+0'4"8'+":&'$0'&160#/&'$+&'U.V'01'3&:&#"7'0,&#"$0#3!f5!m&((4&!

&+!@32'&!3&!1)+2+'&/&+(!0&.!*=3)>2()*+.!0&!.&49)'&!8+)9&4.&3!@24!8+!.I.(J/&!!"8'

0#'!7"8! @&8(! 2''4*X(4&! C! 32! 1*).! 3&.! '*d(.!0&! >&.()*+! &(! 0A)+1*4/2()*+! .8=).!@24!

3A*@;42(&847!&(!3&.!'*d(.!0&!(42+.2'()*+!&<).(2+(.!02+.!3&!.&'(&845!



!"#$%&'()'*+",%$#&'-)'''''''''''''''''''''''''''''''.&/$%01'()'2&3'405&3'5&'6%1"1/&4&1$'"7$&#1"$%63)'

! $OR!

6A8+&! @24(7! 3&! 1)+2+'&/&+(! !"8' 0#' !7"8! 08! .&49)'&! 8+)9&4.&3! )/@3)B8&!

0A)/@*.&4!3&!.&49)'&!8+)9&4.&3!C!@38.)&84.!*@;42(&84.!28!3)&8!0A8+!.&83!02+.!3&.!

/;(:*0*3*>)&.!(420)()*++&33&.5!-&!4;>832(&84!9*)(!0*+'!3A2/@3&84!0&!.2!/)..)*+!

.A2''4*X(4&5!F&(!2''4*)..&/&+(!@&8(!>;+;4&4!8+&!:28..&!0&.!'*d(.!B8A)3!.8@@*4(&!

0&! 0&8<! *404&.5! r+&! :28..&! 0&.! '*d(.! 0&! >&.()*+! 0&! 3A*@;42(&84! B8)! .&! 9*)(!

)/@*.&4! 8+&! ':24>&! 0A2'()9)(;! .8@@3;/&+(2)4&! _'*d(.! 20/)+).(42()1.7! '*d(.! 0&!

@&4.*++&3`a5!Y(!8+&!:28..&!0&.!'*d(.!0A)+1*4/2()*+.!@8).B8&!3&!4;>832(&84!0*)(!

0;(&+)4!8+&! )+1*4/2()*+! .811).2+(&7! 4&32()9&! 28! .&49)'&!8+)9&4.&37! .84!@38.)&84.!

*@;42(&84.!28!3)&8!0A8+!.&835!

6A28(4&! @24(7! 02+.! 3&! .I.(J/&!!"8' 0#' !7"87! .)! 3A&+(42+(! +&! 1*84+)(! @2.! 3&!

.&49)&!8+)9&4.&37!23*4.!)3!.&!9*)(!)/@*.&4!8+&!(2<&!@*84!3&!1)+2+'&45!F&((&!(2<2()*+!

0&! 3A&+(42+(7! >;4;&! @24! 3&! 4;>832(&847! @&8(! '4;&4! 0&! '*d(.! 0&! (42+.2'()*+!

.8@@3;/&+(2)4&!&(! &+(42X+&!0&.!0).(*4.)*+.!28!+)9&28!08!=)&+GD(4&!>;+;423!B8)!

+A2@@242)..&+(!@2.!29&'!3&.!28(4&.!/;(:*0&.5!

-&!1)+2+'&/&+(!!"8'0#'!7"8!0&.!*=3)>2()*+.!0&!.&49)'&!8+)9&4.&3!@&8(!0*+'!

&+(42X+&4! 8+&! :28..&! 0&.! '*d(.! .8@@*4(;.! (2+(! @24! 3&! 4;>832(&84! B8&! @24!

3A&+.&/=3&! 08! .&'(&845! F&((&! :28..&! +A;(2+(! @2.! 1*4'&/&+(! '*/@&+.;&! @24! 32!

=2)..&!0&.!'*d(.!;9*B8;&!@38.!:28(7! )3!+A&.(!0*+'!@2.!'&4(2)+!B8&!32!4;>832()*+!

!"8'0#'!7"8!&+>&+04&!/*)+.!0&!0).(*4.)*+.!B8&!3&.!28(4&.!/*0&.!0&!1)+2+'&/&+(5!

!

"5!-2!B8&.()*+!0&!32!1)<2()*+!08!+)9&28!0&!32!(2<&!,!

!

F*//&! +*8.! 3A29*+.! 98! @38.! :28(7! 3&! +)9&28! 0&! 32! (2<&! B8&! @2)&42)(!

3A&+(42+(!.A)3!+&!1*84+)..2)(!@2.!3&!.&49)'&!8+)9&4.&37!&.(!32!924)2=3&!0;(&4/)+2+(&!

08!1)+2+'&/&+(!!"8'0#'!7"8!5!FA&.(!&+!&11&(!&+!1*+'()*+!0&!'&!+)9&28!B8&!3A&+(42+(!

92!0;')0&4!0&!1*84+)4!*8!+*+!3&!.&49)'&!8+)9&4.&35!!

b24!2)33&84.7!'*//&!+*8.!3A29*+.!98!02+.!32!.&'()*+!@4;';0&+(&7!3&!+)9&28!

*@()/23!0&!32!(2<&!0;@&+0!0&.!;32.()')(;.!0&!32!0&/2+0&7!0&!32!(&':+*3*>)&!&(!0&!

32! .(48'(84&! 0&! /24':;! Pb*+029&+7! O##RS5! -&! +)9&28! 0&! 32! (2<&7! ;(2=3)! @24! 3&!

4;>832(&847! 0*)(! 0*+'! C! 32! 1*).! 4&.@&'(&4! 3&.! '*+0)()*+.! 0A*@()/23)(;! &(!

'*44&.@*+04&!C!3A*=E&'()1!0&!@24()')@2()*+!28<!*=3)>2()*+.!0&!.&49)'&!8+)9&4.&3!0&!



!"#$%&'()'*+",%$#&'-)'''''''''''''''''''''''''''''''.&/$%01'()'2&3'405&3'5&'6%1"1/&4&1$'"7$&#1"$%63)'

! $OQ!

3A&+(42+(5! ?4! '&.! 0&8<! '*+(42)+(&.! @&89&+(! .A29;4&4! '*+(420)'(*)4&.7! 0A*K! 8+&!

0)11)'83(;!.8@@3;/&+(2)4&!@*84!3&!4;>832(&845!

b24! 2)33&84.7! 3A;(2=3)..&/&+(! 0A8+&! (&33&! (2<&! 0&/2+0&! 8+! :28(! +)9&28!

0A)+1*4/2()*+7!.84!3A;(2(!0&!32!0&/2+0&7!08!/24':;!&(!0&!32!(&':+*3*>)&7!B8&!3&!

4;>832(&84!+A&.(!@2.!1*4'&/&+(!&+!/&.84&!0&!0;(&+)4!.2+.!.84'*d(!)/@*4(2+(5!

Y+1)+7!@*84! 4&.@&'(&4! 3&.! '*+0)()*+.!0A*@()/23)(;7! 32! (2<&!0*)(! .8)94&! 3&.!

924)2()*+! 0&.! '*+0)()*+.! 0&! 0&/2+0&! &(! 0&! /24':;5! ?4! @*84! @&4/&((4&! 8+&!

4;>832()*+!&11)'2'&!08!/24':;!&(!8+&!1*84+)(84&!&11)'2'&!08!.&49)'&!8+)9&4.&37!)3!

+&!128(!@2.!B8&!3&!+)9&28!0&!32!(2<&!.*)(!9*32()35!k3!I!2!0*+'!3C!&+'*4&!8+&!28(4&!

'*+(420)'()*+!&+(4&!3&.!0&8<!'*+(42)+(&.5!

-&!1)+2+'&/&+(!!"8'0#'!7"8!0&.!*=3)>2()*+.!0&!.&49)'&!8+)9&4.&3!@4;.&+(&!

0*+'!'*//&!)+'*+9;+)&+(.!/2E&84.!0A2''4*X(4&!@*(&+()&33&/&+(!3&.!'*d(.5!Y(!0&!

'4;&4!0&.!'*+(420)'()*+.!02+.!3&.!'*+(42)+(&.!08!4;>832(&84!28!+)9&28!0&!32!(2<&5!

?4!'A&.(!3&!+)9&28!0&!32!(2<&!B8)!&.(!3&!@*)+(!'&+(423!0&!32!4;>832()*+!!"8'0#'!7"87!

0A*K!8+&!'&4(2)+&!12)=3&..&!08!/;'2+)./&5!

F&@&+02+(7! '*//&! 3&! .*83)>+&+(! F4&/&4! &$' "7)! PO##WS7! '&! /*0&! 0&!

1)+2+'&/&+(!0&.!*=3)>2()*+.!0&!.&49)'&!8+)9&4.&37!@24'&!B8A)3!@&4/&(!3A2''4*X(4&!

3A&11)'2')(;! @4*08'()9&! &(! 0&! 3)/)(&4! 32! (&+02+'&! 0&! 3A*@;42(&84! :).(*4)B8&! C!

e!>*+13&4!f! 3&.! '*d(! 0&.! *=3)>2()*+.! 0&! .&49)'&! 8+)9&4.&37! @&8(GD(4&! 8+&!

23(&4+2()9&! )+(;4&..2+(&!28<!/;(:*0*3*>)&.! (420)()*++&33&.5!F4&/&4!&$'"7)! PO##WS!

.*83)>+&+(! 28..)! B8A&+! '&! .&+.7! 3&.! .I.(J/&.! !"8' 0#' !7"8! @4;.&+(&+(! 0&.!

.)/)3)(80&.!29&'!3A2((4)=8()*+!28<!&+':J4&.!0&.!*=3)>2()*+.!0&!.&49)'&!8+)9&4.&3!

B8&!+*8.!233*+.!;(80)&4!02+.!'&!B8)!.8)(5!

!



!"#$%&'()'*+",%$#&'-)'''''''''''''''''''''''''''''''.&/$%01'()'2&3'405&3'5&'6%1"1/&4&1$'"7$&#1"$%63)'

! $OV!

N$!,!-&.!&+':J4&.!0&!.&49)'&!8+)9&4.&3!!
!

w8.B8A)')! *+! .A;(2)(! '*+(&+(;! 0A&+9).2>&4! 3&.! '2.! *K! 3&.! *=3)>2()*+.! 0&!

.&49)'&! 8+)9&4.&3! .*+(! )/@*.;&.! C! 8+! *@;42(&84! .&3*+! 8+&! 0;').)*+! &<(;4)&84&!

24=)(42)4&!_02+.!3&!.I.(J/&!!"8'0#'!7"87!3A*@;42(&84!:).(*4)B8&!0*)(!02+.!(*8.!3&.!

'2.!2..84&4! 3&! .&49)'&!8+)9&4.&37!/D/&!.)! 3A&+(42+(!@&8(! ':*).)4!0&! 3A2..84&4! 38)!

28..)a5!FA&.(!(420)()*++&33&/&+(!3&!'2.!02+.!3&.!)+08.(4)&.!0&!4;.&285!M;2+/*)+.7!

'&.! 0&4+)&4.! (&/@.7! &(! &+! @24()'83)&4! 02+.! 3&.! (;3;'*//8+)'2()*+.7! 0A28(4&.!

.(48'(84&.!*+(!;(;!@4*@*.;&.!&(!.*+(!&<@;4)/&+(;&.!02+.!'&4(2)+.!@2I.5!-&!@*)+(!

&..&+()&3!0&!'&.!@*3)()B8&.!23(&4+2()9&.!&.(!B8&!3A*@;42(&84!&+!':24>&!08!.&49)'&!

8+)9&4.&3!0&9)&+(!38)G/D/&!8+&!@24(!)+(;>42+(&!08!/;'2+)./&!0&!1)+2+'&/&+(5!

!

c5!b4)+')@&5!

!

%&3*+!m'c1&&!&(!m'm)32+!PO#W[7!@!WppS!e!9;/$%013'"#&'4"#T&$3'$#"13"/$%013'

01' $+&'="3%3'06' &C,7%/%$' #;7&3'J%/+' 7&"5' $0' "' #&30;#/&'"770/"$%01'"1',#%/&3' #&6&#%1>' $0'"'

/04,"#%301'06'=%53'06'$+&',"#$%/%,"1$'%1'$+%3'4"#T&$!f5!62+.!3&!'204&!0&.!&+':J4&.!0&!

.&49)'&!8+)9&4.&37!*+!@&8(!)/2>)+&4!3&!/;'2+)./&!.8)92+(!,!

!

O5!m;'2+)./&!

!

-&!4;>832(&84!0;1)+)(!3&.!*=3)>2()*+.!0&!.&49)'&!8+)9&4.&3!&(!*4>2+).&!8+&!

&+':J4&5! -&.! *@;42(&84.! .*8/&((&+(! 8+&! *114&! .()@832+(! 32! .8=9&+()*+! B8A)3.!

4;'32/&+(!@*84! 2..84&4! 3&.!*=3)>2()*+.!0&! .&49)'&!8+)9&4.&37! &(! 32! 142+':).&! &.(!

2''*40;&!_@*84!8+!32@.!0&!(&/@.!0;1)+)a!C!3A*@;42(&84!4;'32/2+(!32!.8=9&+()*+!32!

@38.! 12)=3&5! k3! 128(!+*(&4!B8&!3&.!&+':J4&.!@&89&+(!.&!0;4*83&4!28!+)9&28!3*'237!

'A&.(GCG0)4&! '*+'&4+2+(! 3&.! *=3)>2()*+.! 0&! .&49)'&! 8+)9&4.&3! 0;1)+)&.! @*84! 8+!

&.@2'&!>;*>42@:)B8&!0*++;5!r+!/;'2+)./&!0&!'&!.(I3&!2!;(;!/).!&+!@32'&!@*84!

3&.! (;3;'*//8+)'2()*+.! &+! c8.(423)&5! k3! &.(! +;2+/*)+.! 3;>J4&/&+(! 0)11;4&+(!



!"#$%&'()'*+",%$#&'-)'''''''''''''''''''''''''''''''.&/$%01'()'2&3'405&3'5&'6%1"1/&4&1$'"7$&#1"$%63)'

! $OW!

@8).B8&! 3&.! *=3)>2()*+.! 0&! .&49)'&! 8+)9&4.&3! .*+(7! 02+.! 8+! @4&/)&4! (&/@.!

'*+1);&.!C!8+!_*8!@38.)&84.a!*@;42(&84_.a!0;.)>+;_.a!@24!3&!m)+).(J4&5!!

F:2B8&!2++;&7!3A*@;42(&84!0&!.&49)'&!8+)9&4.&3!0;.)>+&!'&.!L*+&.!0&!'*d(!

+&(7! 'A&.(GCG0)4&! 3&.! L*+&.! 02+.! 3&.B8&33&.! 3&.! *=3)>2()*+.! 0&! .&49)'&! 8+)9&4.&3!

&+>&+04&+(!0&.!@&4(&.5!!%84!'&((&!=2.&!3&!4;>832(&84!cr%gY-7!'23'83&!3&!'*d(!0&.!

*=3)>2()*+.!0&! .&49)'&!8+)9&4.&3! .&3*+! 32!/;(:*0&!0&.! '*d(.!;9)(2=3&.5!F&!'*d(!

'*+.()(8&!8+&!=2.&!@*84! 32! '*/@&+.2()*+!0&.!*=3)>2()*+.!0&! .&49)'&!8+)9&4.&37!

B8)! &.(! 1)+2+';&!@24! (*8.! 3&.! *@;42(&84.! 9)2!8+&! (2<&! '23'83;&! &+! 1*+'()*+!0&.!

084;&.!0A)+(&4'*++&<)*+5!-&! 4;>832(&84!&.(! (&+8!0&!@8=3)&4! 3&.! 4;.83(2(.!0&! .&.!

'23'83.! &(! 3&.! 28(4&.! *@;42(&84.! @&89&+(! '*+'*84)4! @*84! 3A2((4)=8()*+! 0&.!

*=3)>2()*+.!0&!.&49)'&!8+)9&4.&35!%)!8+!28(4&!*@;42(&84!&.(!.8.'&@()=3&!0&!1*84+)4!

0&!12j*+!'4;0)=3&!3&.!*=3)>2()*+.!0&!.&49)'&!8+)9&4.&3!C!8+!'*d(!)+1;4)&847!)3!@&8(!

D(4&!0;.)>+;!+*89&3!*@;42(&84!0&!.&49)'&!8+)9&4.&37!&(!0*+'!0&9&+)4!=;+;1)')2)4&!

0&! 32! '*/@&+.2()*+5! Y+! 12)(7! /D/&! .)! 3&! /;'2+)./&! 28.(423)&+! +A&.(! @2.! 8+!

.I.(J/&! 0A&+':J4&.! C! @24(! &+()J4&7! )3! 4&+0! 32! 1*84+)(84&! 0&.! *=3)>2()*+.! 0&!

.&49)'&!8+)9&4.&3!'*+(&.(2=3&5!

-A*=.(2'3&! /2E&84! C! 8+&! 4;>832()*+! *@()/23&! .&! .)(8&! 28! +)9&28! 0&.!

2.I/;(4)&.!0A)+1*4/2()*+.!&+(4&!3&!4;>832(&84!&(!3&.!1)4/&.!4;>83;&.5!mD/&!29&'!

3&.!/*0J3&.!e!@4*<I!f7!)3!4&.(&!8+&!@24(!0A2.I/;(4)&!0A)+1*4/2()*+!02+.!3&!'23'83!

08! '*d(!0&.! *=3)>2()*+.!0&! .&49)'&!8+)9&4.&37! 3&84! 1)+2+'&/&+(!+A&.(! 0*+'!@2.!

*@()/235! FA&.(! '&! B8)! /*()9&! 3A8()3).2()*+! 0A&+':J4&.! '*//&! /;(:*0&!

0A2((4)=8()*+! 0&.! L*+&.! 0&! .&49)'&! 8+)9&4.&37! &(! 0*+'! 0&! 1)+2+'&/&+(! 0&.!

.84'*d(.5!Y+!&11&(7!'*//&!3&!42@@&33&!M&((!PO##[7!@5!VVRS7!e!9;/$%013'"#&'$8,%/"778'

;3&5'%1'$+&',#&3&1/&'06'"3844&$#%/' %160#4"$%01'%1'J+%/+$+&'7&33' %160#4&5'">&1$'0J13'

$+&' ,#0,&#$8' #%>+$3!f5! 62+.! 3&! '2.! 0&.! &+':J4&.! 0&! .&49)'&! 8+)9&4.&37! 02+.! 3&!

.&'(&84! 0&.! (;3;'*//8+)'2()*+.7! )3! &.(! ;9)0&+(! B8&! 3&.! *@;42(&84.! .*+(! @38.!

)+1*4/;.!.84!3&84!.)(82()*+!4;&33&!B8&!3&.!4;>832(&84.5!F&((&!.)(82()*+!&/@D':&!3&!

/24':;! 0&! 1*84+)4! 8+&! 233*'2()*+! &11)'2'&! PcZ&43*117! O#WpS5! -&.! &+':J4&.!

4&@4;.&+(&+(!23*4.!8+!/;'2+)./&!0A233*'2()*+!23(&4+2()1!)+(;4&..2+(5!

-&.!@4*@*.)()*+.!2'(8&33&.!.&!1*+(!.*)(!.84!32!=2.&!0A8+&!'*+'844&+'&!,0;#!

3&!/24':;7!.*)(!.84!'&33&!0&!'*+'844&+'&!3;#!3&!/24':;5!62+.!3&!@4&/)&4!'2.7!3&.!

*@;42(&84.! '*+'*84&+(! @*84! *=(&+)4! 3&! /*+*@*3&! 08! .&49)'&! 8+)9&4.&3! .84! 8+!



!"#$%&'()'*+",%$#&'-)'''''''''''''''''''''''''''''''.&/$%01'()'2&3'405&3'5&'6%1"1/&4&1$'"7$&#1"$%63)'

! $O[!

/24':;! _*8! 8+&! L*+&a! 0*++;&5! 62+.! 3&! .&'*+0! '2.7! )3! @&8(! I! 29*)4! @38.)&84.!

*@;42(&84.!B8)!.&!9*)&+(!2((4)=8&4!3&!.(2(8(!0A*@;42(&84!0&!.&49)'&!8+)9&4.&3!.84!

3&!/24':;!*8!.84!32!L*+&5!!

62+.! (*8.! 3&.! '2.7! 32! .;3&'()*+! .&! 12)(! .84! 3&! /*+(2+(! 0&! .8=9&+()*+.!

4;'32/;! @24! ':2B8&! *@;42(&84! @*84! 2''&@(&4! 3&! .(2(8(! 0A*@;42(&84! 0&! .&49)'&!

8+)9&4.&3! &(! 3&.! *=3)>2()*+.! B8)! 3A2''*/@2>+&+(! _'&! .(2(8(! &.(! )')! B823)1);! 0&!

F?-t!*8!*"##%&#'V6'2"3$'W&30#$a5!

!

"5!Y<&/@3&.!0&!/;'2+)./&!0A&+':J4&.5!

!

25!r+!&<&/@3&!,!3&!/;'2+)./&!/).!&+!@32'&!@24!3&!xgY$5!

!

62+.! '&((&! &+':J4&7! 3&.! *114&84.! 2++*+'&+(! 32! .8=9&+()*+! @24! 3)>+&!

/)+)/23&!B8A)3.!4;'32/&+(!@*84!2''&@(&4!3&!.(2(8(!0&!F?-t5!-A&+':J4&!&.(!C!8+!

(*847!&(!C!*114&.!'2':;&.5!-2!.(48'(84&!0&!/24':;!&.(!&+0*>J+&!&(!32!.8=9&+()*+!

&.(! 4;@24()&! 0&! 12j*+! 8+)1*4/&! &+(4&! 3&.! 92)+B8&84.5! -&.! &+':J4&.! >2>+2+(&.!

.*+(!0;(&4/)+;&.!0&!32!/2+)J4&!.8)92+(&!,!.*+(!0;'324;&.!>2>+2+(&.7!3A&+':J4&!32!

@38.!=2..&7!2)+.)!B8&!(*8(&.!3&.!&+':J4&.!B8)!38)!.*+(!_28!/2<)/8/a!.8@;4)&84&!

0&!"Qy!.)!&33&.!&<).(&+(5!

-2! @4)+')@23&! '242'(;4).()B8&! 0&! '&((&! 4J>3&! &.(! B8&! 3&.! .&'*+0&.7!

(4*).)J/&.`!&+':J4&.!.*+(!.;3&'()*++;&.!.)!&33&.!+&!.*+(!@2.!$#0,!)+&11)'2'&.!@24!

42@@*4(! C! 32! @4&/)J4&5! F&32! .8>>J4&! B8A)3! &<).(&! 8+&! '*/@&+.2()*+! &+(4&! 3&!

=;+;1)'&!0A8+!2''4*)..&/&+(!0&!32!'*+'844&+'&!_B8&!3A*+!.8@@*.&!'4*)..2+(!29&'!

3&! +*/=4&! 0A*@;42(&84.7! /2).! C! 8+! (28<! 0;'4*)..2+(a7! &(! 3&! '*d(! 0A)+&11)'2')(;!

2..*');! C! 32! +*+G211&'(2()*+! 08! /24':;! C! 3A*114&84! 3&! @38.! &11)'2'&5! F&((&!

)+&11)'2')(;! @&8(! D(4&! (*3;4;&! .)! 3&! 0)11;4&+()&3! 0&! '*d(! &+(4&! 3A&+':J4&! 32! @38.!

=2..&!&(!3&.!28(4&.!&.(!12)=3&5!!

F*//&!02+.!3&!'2.!0&.!.8=9&+()*+.!;(2=3)&.!C!@24()4!0&.!/*0J3&.!@4*<I7!

32! (2)33&! 0&! 32! L*+&!0&! .&49)'&!8+)9&4.&3! &.(! @&()(&7! &33&! &.(! 4;08)(&! C!8+!FUxR5!

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
$!x3*=23!g&3&'*//8+)'2()*+!Y<':2+>&!7!3&!xgY!&.(!8+!-*'23!Y<':2+>&!F244)&45!
R!FUx!@*84!*&13;3'X70/T'Y#0;,5!
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! $O#!

F&((&!@&()(&!(2)33&!&.(!'&+.;&!3)/)(&4!3A;'4;/2>&!&(!12')3)(&4!3A&+(4;&5!%84!3&!@32+!08!

'*d(7!@38.!32!(2)33&!0&!32!L*+&!&.(!@&()(&7!@38.!)3!I!2!0&!.I+&4>)&!0&!'*d(!&+(4&!3&.!

L*+&.5!!

!
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L*+&.!20E2'&+(&.!U!&(!F!&+!98&!0&!@4*1)(&4!0&.!;'*+*/)&.!0A;':&33&5!b24!2)33&84.7!
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! $"p!
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%)! 3&.!0&8<! 1)4/&.!.*+(!':*).)&.7! 3&84.!@4*1)(.! _0&!08*@*3&a!.*+(!,! ( )d
i iπ θ !

29&'! ' 1d
iπ = − 7!&(!3&!.84@38.!08!'*+.*//2(&84!&.(! dS 5!!

-2!'*+'844&+'&!&.(!0&.(48'(4)'&!0&!@4*1)(!,!
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!
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!
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!
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!
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! $"O!
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-&.! '*d(.! 0&! @4*08'()*+! 9)4(8&3.! .*+(! ;>28<! 28<! '*d(.! (&':+*3*>)B8&.!

@38.! 3&.! '*d(.! 0A)+1*4/2()*+5!6&! '&! 12)(7! 32! 4;>)*+! 0&! +*+G@4*08'()*+! .A;(&+07!

23*4.!B8&!32!4;>)*+!02+.!32B8&33&!0&8<!1)4/&.!.*+(!.;3&'()*++;&.7!4;(4;')&5!b*84!

)+')(&4! 3&.! 1)4/&.! C! 4;9;3&4! 3&84.! '*d(.! 4;&3.7! 3&! 4;>832(&84! 4&+0! 32! 4;9;32()*+!

.*8.G&.()/;&! /*)+.! 292+(2>&8.&! &+! 0)/)+82+(! 32! @4*=2=)3)(;! @*84! 8+&! 1)4/&!

0AD(4&! .;3&'()*++;&5!62+.!'&!/*0J3&7!02+.! 3&B8&3! 3&! 4;>832(&84!+&!'*+(4H3&!@2.!

3&.! B82+()(;.7! )3! +AI! 2! @2.! 0A28(4&! )+.(48/&+(! @*84! 3)/)(&4! 3&.! 4&+(&.!

)+1*4/2()*++&33&.5! FA&.(! @*84! '&((&! 42).*+! B8&! 32! 4;>)*+! 02+.! 32B8&33&! 0&8<!

1)4/&.!.*+(!.;3&'()*++;&.7!0)/)+8&!23*4.!B8&!'&33&!02+.!32B8&33&!28'8+&!+&!3A&.(!

.A2''4*X(5! u82+0! 3&! 4;>832(&84! +&! 0).@*.&! @2.! 0A)+1*4/2()*+! .84! 3&.! '*d(.! 0&.!

1)4/&.7! 32! '*+'844&+'&! @*84! 3&! /24':;7! 'A&.(GCG0)4&! @*84! 8+&! @*.)()*+! 0&!

/*+*@*3&7!0&9)&+(!@38.!)+(;4&..2+(&!B8&!32''*+'844&+'&!.84!3&!/24':;5!

!
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! $"$!

-&! @4&/)&4! &+.&)>+&/&+(! 0&! '&((&! 2+23I.&! &.(! B8&! 3&.! =;+;1)'&.! 0&! 32!

'*+'844&+'&! .84! 3&! /24':;! .*+(! )+'&4(2)+.5! -211*+(! &(! g)4*3&! P"ppO7! @5! "QRS!

.*83)>+&+(! B8&!,! e!*04,&$%$%01' 70J&#3' ,#06%$3' 01' $+&' /04,7&4&1$"#8' 3&>4&1$<' "15'

$+&#&60#&'#"%3&3'$+&'&E;%7%=#%;4'3;=3%58'$+"$'%3'5&4"15&5'=8'$+&'=%55&#3!f5!!

!

!

-2! '*+'844&+'&! .84! 3&! /24':;! &.(! .*8:2)(2=3&! .)! 3&.! @&4(&.! 2..*');&.! C!

3A2=.&+'&! 0&! '*+'844&+'&! .84! 3&! .&>/&+(! '*/@3;/&+(2)4&! &<'J0&+(!

3A2''4*)..&/&+(! _2..*');! C! 32!:28..&!0&! 32! .8=9&+()*+a!0&!@&4(&.! .84! 3&.! 28(4&.!

.&>/&+(.!B8)!1)+2+'&+(!3&!.&49)'&!8+)9&4.&35!!

-&!0&8<)J/&!&+.&)>+&/&+(!'*+'&4+&!32!B8&.()*+!0&!.29*)4!.)!8+&!&+':J4&!

.)/@3&! 29&'! 8+&! .(48'(84&! 0&! /24':;! &+0*>J+&! '*+08)(! C! 8+&! .(48'(84&! 0&!

/24':;!*@()/23&!&(7!.)!'A&.(!3&!'2.7!.)!32!.8=9&+()*+!*@()/23&!&+!&.(!3&!4;.83(2(5!!

b*84!32!@4&/)J4&!B8&.()*+7!)3!&.(!'32)4!B8&!3A*@()/23)(;!0&!32!.(48'(84&!0&!

/24':;! +&! @&8(! @2.! D(4&! >242+()&5! Y+! &11&(7! 3A*@()/23)(;! 08! ':*)<! &+(4&!

'*+'&..)*+!0A8+!/*+*@*3&! &(! '*+'844&+'&! .84! 3&!/24':;!+&!0;@&+0!B8&!0&! 32!

'*/@242).*+!0&.!@&4(&.!.J':&.5!!

-&! 4;.83(2(! 0A8+&! &+':J4&! B8)! 0;@&+0! 8+)B8&/&+(! 0&.! @4*1)(.! +&! @&8(!

4&13;(&4! 3&.! '*+.)0;42()*+.! 4&32()9&.! 28! .84@38.! 08! '*+.*//2(&845! Y+! '&! B8)!

'*+'&4+&!32!0&8<)J/&!B8&.()*+7!+*8.!29*+.!;(80);!0&.!&+':J4&.!02+.!3&.B8&33&.!

3&.! @4*@*.)()*+.! ;(2)&+(! 2''&@(;&.! .)! &33&.! ;(2)&+(! @4*':&.! _.&3*+! 8+! '&4(2)+!

@*84'&+(2>&a!0&!3A&+':J4&!32!@38.!=2..&5!!

!

-211*+(! &(! g)4*3&! P"ppO7! @5"QRS! 1*+(! (4*).! '*+.(2()*+.5! 6A8+&! @24(7! 3&.!

&+':J4&.!/*+(2+(&.!_'A&.(GCG0)4&!3&.!&+':J4&.!02+.!3&.B8&33&.!32!.8=9&+()*+!@24(!

0A8+!+)9&28!=2.!&(!&.(!28>/&+(;&7!3&.!1)4/&.!':*).)..2+(!B82+0!&33&.!.&!0;'324&+(!

@4D(&.!C!2''&@(&4!3&!.(2(8(!0&!F?-ta!&+(42X+&+(!8+!2''4*)..&/&+(!0&!32!'*338.)*+!

_02+.! 3&!.&+.!0A8+&!'**40)+2()*+!0A;B8)3)=4&!C!8+!:28(!+)9&28!0&!.8=9&+()*+a5!

F&!@*)+(!2!0;EC!;(;!/).!&+!;9)0&+'&!@24!m)3>4*/!PO##VS5!

!6A28(4&! @24(7! 3&.! &+':J4&.! 0&.'&+02+(&.! 129*4).&+(! 3&! /*+*@*3&! _29&'!

8+&!.8=9&+()*+!&11)'2'&a! .)! 3A;'24(!2''&@(;!29&'! 32! .8=9&+()*+! 32!@38.!=2..&!&.(!
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! $"R!

@&()(5!Y+1)+7!&33&.!129*4).&+(!32!'*+'844&+'&!.84!3&!/24':;!.)!'&(!;'24(!&.(!>42+07!

/2).!4).B8&+(!23*4.!0A2=*8()4!C!8+!+)9&28!0&!.8=9&+()*+!(4*@!:28(!&(!)+&11)'2'&5!!

?+!@&8(!0*+'!'*+'384&!0&!'&((&!2+23I.&!B8&!32!'*+'844&+'&!.84!3&!/24':;!

2''4*X(! 3&!+)9&28!0&!.8=9&+()*+!4&B8).7!&(!+A&.(!0*+'!@2.! 1*4'&/&+(!=;+;1)B8&5!

?+! 2! ;>23&/&+(! '*+.(2(;! B8&! 3&.! &+':J4&.! .)/@3&.! @*892)&+(! 2=*8()4! C! 8+&!

.(48'(84&!0&!/24':;!)+&11)'2'&!*8!C!8+!.8=9&+()*+!)+&11)'2'&5!

!

"5! -&.! *=3)>2()*+.! 0&! .&49)'&! 8+)9&4.&3! .*+(! 2..84;&.! @24!

3A*@;42(&84! 3&! @38.! &11)'2'&! C! 8+! '*d(! /)+)/8/! _*8! @4*':&! 08!

/)+)/8/a5!

!

-2! e!/).&! &+! '*+'844&+'&!f! 0&.! *@;42(&84.! 12)(! B8&! 'A&.(! '&38)! B8)!

@4*@*.&7! C! '2:)&4!0&.! ':24>&.! ;>237! 32! .8=9&+()*+! 32!@38.! 12)=3&! B8)! &.(! ':*).)5!

b*84!@4*@*.&4!'&((&!.8=9&+()*+7!3A*@;42(&847!B8)!/2<)/).&!.*+!@4*1)(7!0*)(!D(4&!

&11)'2'&7!.2+.!B8*)!)3!+&!3&!@*8442)(!@2.5!-2!.8=9&+()*+!2''*40;&!+&!'*/@&+.&42!

0*+'!B8&!3&.!.84'*d(.!&+>&+04;.!@24!3&.!*=3)>2()*+.!0&!.&49)'&!8+)9&4.&37!&(!+&!

1&42!@2.!@*4(&4! .84! 3A&+.&/=3&!0&.!*@;42(&84.7! &(!0*+'!0&.! '*+.*//2(&84.7! 32!

':24>&!0&.!)+&11)'2')(;.!0&!@4*08'()*+!*8!0&!1*+'()*++&/&+(!0&! 3A*@;42(&84!&+!

':24>&!08!.&49)'&!8+)9&4.&35!

!

!

$5! F&32! ;9)(&! 3&.! 0).(*4.)*+.! B8A&+(42X+&+(! 3&.! /;'2+)./&.!

=2.;.!.84! 3&.!.8=9&+()*+.!'4*).;&.!,!;'4;/2>&7!=IG@2..7!&11&(!+;>2()1!

.84!3A&+(4;&5!

!

-&.! /;'2+)./&.! =2.;.! .84! 3&.! .8=9&+()*+.! '4*).;&.7! &+! .)(82()*+! 0&!

'*+'844&+'&! @&89&+(! (*8E*84.! &+(42X+&4! .*)(! 8+! '*+(*84+&/&+(7! .*)(! 8+!

;'4;/2>&! 0&.! .&>/&+(.! 3&.! @38.! 4&+(2=3&.! @24! 3&.! &+(42+(.5! %)! 3&! 4;.&28! &.(!

)+'*+(*84+2=3&7! @2.! 0&! =IG@2..! @*..)=3&7! &(! B8&! 3A*+! )/@*.&! 8+&! .84':24>&!

0A2''J.!@*84!1)2+'&4!3&.!*=3)>2()*+.!0&!.&49)'&!8+)9&4.&37!'&33&G')!@&8(!'*+.()(8&4!

8+&!=244)J4&!C!3A&+(4;&5!-&.!&+(42+(.!@*(&+()&3.!+&!(&+(&4*+(!23*4.!@2.!0&!@;+;(4&4!



!"#$%&'()'*+",%$#&'-)'''''''''''''''''''''''''''''''.&/$%01'()'2&3'405&3'5&'6%1"1/&4&1$'"7$&#1"$%63)'

! $"Q!

.84!3&!/24':;7!/D/&!.A)3.!.*+(!&11)'2'&.5!k3!I!2!0*+'!8+!&11&(!0;.)+')(2()1!B8)!&.(!

@4;E80)')2=3&!C!3A&+.&/=3&!0&!3A)+08.(4)&!&(!&+!@24()'83)&4!28<!'*+.*//2(&84.5!

!

!

!

!

R5!F&32!.8@@4)/&!3&.!'*d(.!0&!(42+.2'()*+.!)+08)(.!@24!32!3&9;&!

&(!32!>&.()*+!0A8+&!e!(2<&!0&!.&49)'&!8+)9&4.&3!f5!

!

-2!/).&!&+!@32'&!0A8+!.I.(J/&!0&!1)+2+'&/&+(!@24!3&!=)2).!0A8+&!(2<&!0&!

.&49)'&!8+)9&4.&3!*8!0A8+&!.84':24>&!0A2''J.!)/@*.&!8+!'*+(4H3&!.(4)'(!0&!32!@24(!

08! 4;>832(&84! &(! 8+&! >&.()*+7! B82.)! B8*()0)&++&7! 0&! '&! 1*+0.5! k3! &.(! )+;9)(2=3&!

B8A8+! 2''4*)..&/&+(! 0&.! '*d(.! 0&! 1*+'()*++&/&+(! 08! 4;>832(&847! 'A&.(GCG0)4&!

0&.! '*d(.!0&! (42+.2'()*+.! &+>&+04;.!@24! 3A&<).(&+'&!0&.! *=3)>2()*+.!0&! .&49)'&!

8+)9&4.&37!.&!@4*08).&5!-&!/;'2+)./&!0&.!&+':J4&.!.8@@4)/&!'&.!'*d(.5!Y+!&11&(7!

.)! 3&! '*+(4H3&! *@;42()*++&3! 0&! 3A*@;42(&84! &.(! /2)+(&+87! 3&! 4;>832(&84! 0&92+(!

9;4)1)&4! B8&! 3A*@;42(&84! 2..84&! 4;&33&/&+(! 3&.! *=3)>2()*+.!0&! .&49)'&!8+)9&4.&37!

23*4.!)3!+AI!2!@38.!0&!>&.()*+!28!E*84!3&!E*84!08!1)+2+'&/&+(5!

!

Q5!F&32!+;'&..)(&!/*)+.!0A)+1*4/2()*+.!B8&!3&.!28(4&.!.*38()*+.5!

!

Y+! @24()'83)&47! .&3*+! F4&/&4! &(! 235! PO##W7! @5! "[S7! e!%$' %3' 10' 1&/&33"#8' $0'

&:"7;"$&' Z4"#>%1"7[' /03$3' 60#'5%66&#&1$' /013;4&#' $8,&3<' 5&4"15' &7"3$%/%$&3<' &$/)!f5!F&.!

0*++;&.! )+0).@&+.2=3&.7! (2+(! @*84! '23'83&4! 3&! '*d(! 4;&3! 0&.! *=3)>2()*+.! 0&!

.&49)'&!8+)9&4.&3!B8&!@*84!0;(&4/)+&4! 3&.! (2<&.!B8)!.&4*+(!2@@3)B8;&.7!+&!.*+(!

@38.!+;'&..2)4&.5!Y+!&11&(7!'&.!'23'83.!.*+(! 3&! 12)(!0&.!*@;42(&84.!B8)!2++*+'&+(!

3&84.!=&.*)+.!&(!+*+!@38.!08!4;>832(&84!B8)!.&!'*+(&+(&!0&!':*).)4!3A*@;42(&84!3&!

/*)+.!':&4!C!1*84+)(84&!0&!.&49)'&!;>23&5!?+!.8@@4)/&!0*+'!C!32!1*).!8+&!.*84'&!

0A)+&11)'2')(;7! 9)2! 3&.! =)2).! 02+.! 3&.! &.()/2()*+.5! Y(! 8+&! .*84'&! 0&! .84'*d(7!

@8).B8&!32!'*33&'(&!&(!3&!(42)(&/&+(!0&!.&.!0*++&.7!C!32!':24>&!08!4;>832(&84!.*+(!

'*d(&8.&5!c8!(*(237!*+!*=()&+(!8+!>2)+!0A&11)'2')(;5!!



!"#$%&'()'*+",%$#&'-)'''''''''''''''''''''''''''''''.&/$%01'()'2&3'405&3'5&'6%1"1/&4&1$'"7$&#1"$%63)'

! $"V!

!

-2!/).&! 28<! &+':J4&.!0&.!*=3)>2()*+.!0&! .&49)'&!8+)9&4.&3! .&/=3&!0*+'!

D(4&! 8+&! .*38()*+! @38.! &11)'2'&! 0&! 1)+2+'&/&+(! 0&! '&.! *=3)>2()*+.! 0&! .&49)'&!

8+)9&4.&35! M;2+/*)+.7! '&((&! /;(:*0&! @4;.&+(&! 0&.! )+'*+9;+)&+(.! B8)! 1*+(!

B8A&33&!+A&.(!@2.!(*8E*84.!2@@3)'2=3&!&(!B8A&33&!@&8(!>;+;4&4!0&.!)+&11)'2')(;.5!

!

!

U5!k+'*+9;+)&+(.!,!

?+! @&8(! )0&+()1)&4! 8+! +*/=4&! 4&32()9&/&+(! )/@*4(2+(! _:8)(! )')a! 0&!

B8&.()*+.!B8)!211&'(&+(!32!'*+.(48'()*+!0&.!&+':J4&.!0&!.&49)'&!8+)9&4.&35!

! !

O5!-A&<).(&+'&!0A2.I/;(4)&.!:).(*4)B8&.!&+(4&!3&.!*@;42(&84.!,!

!

-2!@38@24(!0&.!/*0J3&.!.84!3&.!&+':J4&.!0&!.&49)'&!8+)9&4.&3!@24(&+(!0&!

3A:I@*(:J.&!B8&! (*8.! 3&.! '*+'844&+(.! '*+.(48).&+(! 3&84! 4;.&28!&+!/D/&! (&/@.!

_P`S' "77' /04,&$%$0#3' J&#&' =;%75%1>' $+&%#' 1&$J0#T' 6#04' 3/#"$/+7! -211*+(! 2+0! g)4*3&7!

"ppO7! @! "VpS5! 02+.! 32! 4;23)(;7! 32! @38@24(! 0&.! L*+&.! '*d(&8.&.! .*+(! 0;EC!

@24()&33&/&+(! '*89&4(&.! @24! 8+! )+'8=&+(7! 28(*4).;! C! 1*84+)4! 0&.! .&49)'&.!

.8=9&+()*++;.! C! @24()4! 08! 4;.&28! &<).(2+(5! -&! 4;.&28! 0&! '&(! *@;42(&84! 2! .2+.!

0*8(&! ;(;! (4J.! '*d(&8<! C! '*+.(48)4&7! /2).! 28E*840A:8)! .*+! '*d(! /24>)+23! _0&!

'*84(! (&4/&a! &.(! =2.5! Y(! 3&.! &+(42+(.! =2.;.! .84! 8+! 4;.&28! @&89&+(! 29*)4! 0&.!

0)11)'83(;.! C! 3&! '*+'844&+'&45! -&.! ;(80&.! 0*)9&+(! @*4(&4! @38.! 0A2((&+()*+! C! '&(!

2.@&'(!0&!32!1*84+)(84&!08!.&49)'&!8+)9&4.&35!

! !

!

"5!-&.!&+(42+(.!+&!0).@*.2+(!@2.!0A)+142.(48'(84&.!+&!@&89&+(!

1*84+)4!3&!.&49)'&!8+)9&4.&35!

!

-&.! @*3)()B8&.! 0&! .;@242()*+! '*/@(2=3&! &(! 0&! 4&9&+(&! .*+(! '*+.)0;4;&.!

'*//&! 12')3)(2+(! 3A&+(4;&! 02+.! 32! 1*84+)(84&! 08! .&49)'&! 8+)9&4.&35! -211*+(! &(!

g)4*3&! P"ppO7!@5!"VpS! )+0)B8&+(!2)+.)!B8&!e!! $+&' &1$#"1$3'J0;75'10$'=;%75' $+%#'0J1'



!"#$%&'()'*+",%$#&'-)'''''''''''''''''''''''''''''''.&/$%01'()'2&3'405&3'5&'6%1"1/&4&1$'"7$&#1"$%63)'

! $"W!

6"/%7%$%&3<'=;$'#"$+&#'#&1$'$+4&'6#04'$+&'%1/%4=&1$'0,&#"$0#)'\01'6"/%7%$&5I="3&5'&1$#"1$3'

J%77' E;"7%68' 60#' ;1%:&#3"7' 3&#:%/&' 3;,,0#$v5! k3.! )0&+()1)&+(! 23*4.! 0&8<! B8&.()*+.!

0;'*832+(!0&!'&((&!@*..)=)3)(;5!!

-2!@4&/)J4&!&.(!0A*404&!@42()B8&!&(!@&8(!D(4&!(&/@*42)4&5!-A8()3).2()*+!08!

-tkF!@*84!4;/8+;4&4!3&.!;3;/&+(.!.;@24;.!08!4;.&28!2!;(;!'*+(&.(;!0&92+(!3&.!

(4)=8+28<! _29&'! .8''J.a! @24! 3&.! 1*84+)..&84.! 0A2''J.! 3*'28<! :).(*4)B8&.5! r+!

&+(42+(!+&!0).@*.2+(!@2.!0A)+142.(48'(84&!12)(!12'&!C!8+&!)+'&4()(80&!)/@*4(2+(&!

.84!3&!/*+(2+(!0&!32!3*'2()*+!08!4;.&28!0&!3A)+'8=&+(!B8A)3!0&942!2'B8)((&45!

!-2!.&'*+0&!B8&.()*+!&.(!@38.!'*+'&@(8&33&5!-2!/).&!&+!@32'&!0A&+':J4&.!

&.(! /*()9;&! @24! 3A)+*=.&492=)3)(;! 0&.! '*d(.5! 6&.! &+':J4&.! 02+.! 3&.B8&33&.! 3&.!

&+(42+(.! 3*8&+(! 3&! 4;.&28<!0&! 3A)+'8=&+(!@&89&+(!@4;.&+(&4! 3&!/D/&!@4*=3J/&!

0&!+*+G'*++2)..2+'&!0&.!'*d(.!4;&3.5!

! Y+1)+7! &(! &+! '*+.;B8&+'&! 0&! '&! B8&! @*8442)(! D(4&! 8+&! 942)! '*+'844&+'&!

&+(4&! 3&.! &+(42+(.! &(! 3A)+'8=&+(7! 3&.! &+':J4&.! @*8442)&+(! ;'24(&4! &+'*4&! @38.!

42@)0&/&+(! 3A)+'8=&+(! 08! /24':;! B8&! +&! 3&! 1&42)&+(! 8+! /*0J3&! '32..)B8&!

0A&.()/2()*+!&(!0A2((4)=8()*+!0&!32!.8=9&+()*+!0&!.&49)'&!8+)9&4.&35!-&!(42+.1&4(!

08! '2@)(23! 0&! 3A)+'8=&+(! 9&4.! 3&.! &+(42+(.7! _9)2! 8+&! 4&+(&! *8! 9)2! 8+&! 4&9&+(&a!

@&8(!3)/)(&4!3&.!)+')(2()*+.!0&!3A)+'8=&+(!C!)+9&.()4!02+.!3&!B823)(;!0&!.*+!4;.&28!

P-211*+(!2+0!g)4*3&7!O#[[S5!

! !

!

$5!-&.!&+':J4&.!'*/=)+;&.!+&!@&89&+(!D(4&!/).&.!&+!@32'&5!

!

%&3*+!-211*+(! &(! g)4*3&! P"ppO7! @5! "VOS! e!R+&' /01/&,$' 06' P'4%1%4;4' 3;=3%58'

5&4"15&5'=8' "' =%55&#' $0' "//&,$'*V2W'3$"$;$'Q' %3'10$'J&77' 5&6%1&5' 60#' $J0' #&"3013!f5!

6A8+&!@24(7! 32!@4*1)(2=)3)(;!0A8+!1)4/&!0;'4*X(!:2=)(8&33&/&+(!B82+0!3&!+*/=4&!

0&! '*+'844&+(.! .84! 3&! /24':;! 28>/&+(&5! 6A28(4&! @24(7! )3! @&8(! &<).(&4! 0&.!

.I+&4>)&.!0&!'*d(.!&+(4&!3&.!L*+&.7!&(!0*+'!32!9*3*+(;!0A8+&!1)4/&!0&!0&..&49)4!

8+&!L*+&!/*I&++2+(!8+&!.8=9&+()*+!0;@&+0!0&!'*/=)&+!0&!L*+&.!20E2'&+(&.!

&33&!0&..&4(!0;EC5!6&!(&33&.!.I+&4>)&.!/*()9&+(!3A8()3).2()*+!0A&+':J4&.!/*+(2+(&.!

.)/83(2+;&.!@*84! 3A2((4)=8()*+!0&.! 3)'&+'&.! 28<!Y(2(.Gr+).5! Y+! (:;*4)&7! )3! .811)(!

0A*4>2+).&4!0&.! &+':J4&.! '*/=)+;&.! e!*04=%1"$0#%"7'9;/$%013'f7! 'A&.(GCG0)4&!0&.!



!"#$%&'()'*+",%$#&'-)'''''''''''''''''''''''''''''''.&/$%01'()'2&3'405&3'5&'6%1"1/&4&1$'"7$&#1"$%63)'

! $"[!

&+':J4&.! 0*+(! 3&.! 233*'2()*+.! .*+(! =2.;&.! .84! 3A2++*+'&! 12)(&! @24! 3&.!

&+':;4)..&84.!0&!3&84.!0&/2+0&.!@*84!0)11;4&+(&.!'*+1)>842()*+.5!b24!&<&/@3&7!

32!1)4/&!O!@&8(!2++*+'&4!B8&33&!.8=9&+()*+!@24!3)>+&!&33&!4;'32/&!@*84!3&.!L*+&.!

c! &(! U!]! .)! &33&.! &/@*4(&! 3&.! L*+&.! c! &(! U! &(! @&40! 32! L*+&! F7! &(! .)! &33&! &.(! &+!

'*+'844&+'&!29&'!32!1)4/&!"!02+.!32!L*+&!c!&(!29&'!3&.!1)4/&.!"!&(!$!02+.!32!L*+&!

U5! -A&+':J4&! 0&! l)'Z4&I! &.(! &11)'2'&! @8).B8A&33&! 233*8&! 3&.! 4&..*84'&.! &+!

/2<)/).2+(!3&!@4*1)(!(*(235!!

!

Y33&! +&! /2<)/).&! @24! '*+(4&! @2.! 3&.! 4&9&+8.5! b24! &<&/@3&7! 02+.! 8+!

'*+(&<(&!*K!)3!&<).(&!0&.!.I+&4>)&.!0&!'*d(!&(!*K!3&.!&+':;4)..&84.!.*+(!)+(;4&..;.!

@24! 3A2..*')2()*+! 29&'! 0A28(4&.7! U42+'*! PO##Q7! O##VS! /*+(4&! B8&! 3&.! &+':J4&.!

*@()/23&.! +&! .*+(! @2.! 3&.! &+':J4&.! &11)'2'&.! 0&! l)'Z4&I5! F*//&! *+! @&8(!

3A)/2>)+&47!0&! (&33&.! &+':J4&.! .*+(! (4J.! '*/@3)B8;&.! C!/&((4&! &+!@32'&!02+.! 32!

4;23)(;5!k3!I!2!8+&!0).@4*@*4()*+!/2+)1&.(&!&+(4&!32!.)/@3)')(;!(:;*4)B8&!0&!'&((&!

/;(:*0*3*>)&!&(!32!'*/@3&<)(;!B8&!'4;&!.2!/).&!&+!o894&5!

!

!c8! .(20&! 2'(8&37! *+! +&! @&8(! B8&! @4*';0&4! C! B8&3B8&.! 2E8.(&/&+(.! 0&.!

&+':J4&.! (420)()*++&33&.7! '*//&! 32! .)/83(2+;)(;! 0&.! &+':J4&.! _@*84! (&+)4!

'*/@(&! 0&.! .I+&4>)&.! 0&! '*d(a7! &(! 32! @*..)=)3)(;! 0&! .&! 4&()4&4! 0A8+&! &+':J4&!

>2>+2+(&!_@*84!@&4/&((4&!8+&!'&4(2)+&!4;2'()9)(;!28!+*/=4&!0&!>2>+2+(.a5!

!

R5-&.! 0)11)'83(;.! 3);&.! C! 32! 0;1)+)()*+! 0&! 32! (2)33&! 0&! 32! L*+&! C!

'*+';0&45!

!

F*//&! +*8.! 3A29*+.! 98! 02+.! 32! @24()&! @4;';0&+(&7! 32! 0;1)+)()*+! 0&! 32!

L*+&!.84!32B8&33&!@*4(&!3A&+':J4&!&.(!8+!@4*=3J/&!0;3)'2(5!%)!&33&!&.(!(4*@!>42+0&7!

'&32!9&8(!0)4&!B8A&33&! .&42! (4*@!:;(;4*>J+&5!F&4(2)+.! '*+.*//2(&84.!9*+(!D(4&!

9)'()/&.!08!/2+B8&!0&!'*+'844&+'&!02+.!32!L*+&!.)!3&.!&+':J4&.!+&!.*+(!12)(&.!

B8A&+!(&4/&!0&!(24)1!8+)1*4/&5!k+9&4.&/&+(7!.)!32!L*+&!0;1)+)&!&.(!(4*@!@&()(&7!3&.!

'*+.*//2(&84.!@&8!'*d(&8<!@*844*+(!12')3&/&+(!'*+(*84+&4!3&.!*=3)>2()*+.!0&!

.&49)'&!8+)9&4.&35!!
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! $"#!

!

Q5! -&.! 0)11)'83(;.! 3);&.! C! 32! @4;.&+'&! 0&! '*338.)*+! &+(4&! 3&.!

*@;42(&84.!&(!28!@&()(!+*/=4&!0A&+':J4&.5!

!

Y+!4J>3&!>;+;423&7!@38.!3&!+*/=4&!0A&+':J4&.!&.(!;3&9;7!@38.!3&!@2)&/&+(!

2((&+08! 08! 4;>832(&847! @*84! 32! '*/@&+.2()*+! 0&.! *=3)>2()*+.! 0&! .&49)'&!

8+)9&4.&37! &.(! 12)=3&5! Y+! '*+.;B8&+'&!0&! B8*)7! .&3*+!F4&/&4! &$' "7)! PO##W7! @! "[S!

e!R+&' 6#"1/+%3%1>'3/+&4&'4"8'10$'=&'",,#0,#%"$&' %6' $+&'1;4=&#'06' &C,&/$&5'=%55&#3' %3'

34"77'"15]0#'%6'/077;3%01'"401>3$'=%55&#3'/"110$'=&'#;7&5'0;$'f5!!

-A)/@*4(2+'&! 0&! '&! @4*=3J/&! 0;@&+0! &+! /2E&84&! @24()&! 0&.! .@;')1)')(;!

0&.!)+08.(4)&.!&+!(&4/&!(&':+*3*>)B8&.7!0&!+*/=4&!0A*@;42(&84.!@*(&+()&3.!&('5!

Y33&!0;@&+0! 28..)! 0&! B8&3!/*0&!0A&+':J4&! &.(! 8()3).;7! @24! &<&/@3&7! 3A2++*+'&!

0A8+!@4)<!0&!4;.&492()*+!&.(!.8.'&@()=3&!0&!3)/)(&4!'&!@4*=3J/&5!M;2+/*)+.7!.&!

@*.&!23*4.!32!B8&.()*+!0&!32!'4;0)=)3)(;!0&!'&((&!2++*+'&5!%)!3&!@4)<!2++*+';!+A&.(!

@2.!E8>;!'4;0)=3&7!23*4.!)3!+&!@*8442!.&49)4!C!3)/)(&4!32!'*338.)*+5!b24!2)33&84.7!3&!

'242'(J4&!3*'23!0&.!/).&!28<!&+':J4&.!92!4;08)4&!3&.!'*d(.!0A&+(4;&!.84!3&!/24':;!

0A8+!*@;42(&847!&(!92!0*+'!129*4).&4!3A28>/&+(2()*+!08!+*/=4&!0A&+':J4&.5!

!

!

V5! -&.! 0)11)'83(;.! 3);&.! C! 32! '*/@&+.2()*+! 0&.! )+9&.()..&/&+(.!

)+08)(.!@24!32!1*84+)(84&!0&.!*=3)>2()*+.!0&!.&49)'&!8+)9&4.&35!

!

62+.!32!@38@24(!0&.!'2.7! 3A*@;42(&84!0&!.&49)'&!8+)9&4.&3!0&942!&11&'(8&4!

0&.! )+9&.()..&/&+(.! .@;')1)B8&.! @*84! 2..84&4! 3&.! *=3)>2()*+.! 0&! .&49)'&!

8+)9&4.&35! F&')! /&(! &+! ;9)0&+'&! 32! B8&.()*+! 0&! '*//&+(! '*/@&+.&4! 32! 1)4/&!

@*84! '&.! )+9&.()..&/&+(.7! &+!@24()'83)&4!02+.! 3&! '2.!*K! 32! '*+'&..)*+!+&! .&42)(!

@2.!4&+*89&3;&5!%)!3&!4;>832(&84!+&!@&8(!@2.!1*84+)4!8+!.':;/2!0&!'*/@&+.2()*+!

'4;0)=3&! &(! 8()3).2=3&7! 3A*@;42(&84! .&42! )+')(;! C! .*8.! )+9&.()4! 02+.! '&.!

)+9&.()..&/&+(.!.@;')1)B8&.!_)3!2+()')@&! 3&!02+>&4!0&!+*+!4&+*89&33&/&+(!0&! 32!

'*+'&..)*+a!&(!0&.!)+&11)'2')(;.!0&!@4*08'()*+!)/@*4(2+(&.!@*844*+(!&+!4;.83(&45!!

!



!"#$%&'()'*+",%$#&'-)'''''''''''''''''''''''''''''''.&/$%01'()'2&3'405&3'5&'6%1"1/&4&1$'"7$&#1"$%63)'

! $$p!

W5!-&.!0)11)'83(;.! 3);&.!C! 3A;92382()*+!&(!C! 32!'*/@&+.2()*+!0&.!

'*d(.! ;':*8;.! 0&! 3A*@;42(&84! :).(*4)B8&7! .A)3! +&! 1*84+)(! @38.! 0&.!

*=3)>2()*+.!0&!.&49)'&!8+)9&4.&35!

!

r+! @4*=3J/&! '*4*332)4&! &.(! 3A;92382()*+! 2@@4*@4);&! 0&.! )+.(2332()*+.! 0&!

3A*@;42(&84! :).(*4)B8&! B8)! @*8442)&+(! D(4&! 8()3).;&.! @24! 3A*@;42(&84! 0&! .&49)'&!

8+)9&4.&35!-A)/@*4(2+'&!0&!'&!@4*=3J/&!0;@&+0!8+&!1*).!0&!@38.!0&.!.@;')1)')(;.!

0&!3A)+08.(4)&5!!

!

g*8E*84.! .&3*+! F4&/&4! &(! 235! PO##W7! @5! "#! S! e!?$+%3' ,#0=7&4A' ",,&"#3' 7&33'

%4,0#$"1$' %1' "' 3&/$0#' 7%T&' $&7&/044;1%/"$%013'J+&#&' &C%3$%1>' %16#"3$#;$;#&3'4"$'+":&'

=&/04&' 0=307&$&' "15' J+&#&' "7$&#1"$%:&' $&/+1070>%&3' "#&' ":"%7"=7&' Z6%=&#' 0,$%/3' 0#'

J%#&7&333' "//&33[!f55!M;2+/*)+.7!/D/&! 02+.! '&! '2.! 3C7! 3A&.()/2()*+! 08! @4)<! 0&.!

)+.(2332()*+.! &<).(2+(&.! &.(! )/@*4(2+(&! &+! (2+(! B8&! 0;(&4/)+2+(! 0&! 32! 42@)0)(;!

0A20*@()*+!0&.!+*89&33&.!(&':+*3*>)&.5!r+!28(4&!&<&/@3&!&.(!3&!4;.&28!1&44;5!%)!

3A*=3)>2()*+! 0&! .&49)'&! 8+)9&4.&3! '*+'&4+&! 32! /).&! &+! ')4'832()*+! 0A8+! '&4(2)+!

+*/=4&!0&! (42)+.!@24!.&/2)+&!&+(4&! 3&.!9)33&.!c!&(!U7! )3!+AI!2!@2.!0A23(&4+2()9&!

42).*++2=3&!C!3z8()3).2()*+!08!4;.&28!&<).(2+(7!)3!128(!0*+'!&.()/&4!.2!923&845!

!

[5!!-2!B8&.()*+!08!4H3&!E*8;!@24!3&.!20/)+).(42()*+.!3*'23&.5!

!

-&! 4H3&! @*(&+()&3! 0&.! 20/)+).(42()*+.! &(! '*//8+28(;! 3*'23&.! '4;&! 8+&!

+*89&33&! .;4)&! 0&! @4*=3J/&.5! F4&/&4! &$' "7)! PO##W7! @5$pS! 0*++&+(! 3A&<&/@3&! 08!

.&'(&84!@*.(237!02+.! 3&B8&3! 3&.!*=3)>2()*+.!0&!.&49)'&!8+)9&4.&3!'*/@4&++&+(! 3&!

/2)+()&+!0&!=84&28<!0&!@*.(&!02+.!3&.!@&()(.!9)332>&.5!-2!B8&.()*+!&.(!0&!.29*)4!

.)!32!/8+)')@23)(;!0*)(!*8!+*+!D(4&!/).&!C!'*+(4)=8()*+!@*84!1)+2+'&4!'&!/2)+()&+!

&(!.)!*8)!.&3*+!B8&33&.!/*023)(;.5!r+!24>8/&+(!&+!129&84!0&!'&((&!@24()')@2()*+!

&.(!B8AC!'28.&!0&.!;'*+*/)&.!0A&+9&4>84&7!3A20/)+).(42()*+!/8+)')@23&!@*8442)(!

=)&+!.A29;4&4!D(4&!3&!1*84+)..&84!3&!@38.!&11)'2'&!@*84!8+!(&3!.&49)'&5!M;2+/*)+.7!

'*/@(&!(&+8!0&! 32!'*/@3&<)(;!0&.!.I.(J/&.!0&!'*/@(2=)3)(;!@8=3)B8&7! )3!@242X(!

0)11)')3&!0A*4>2+).&4!8+&!(&33&!1*84+)(84&!0&!.&49)'&!02+.!32!4;23)(;5!



!"#$%&'()'*+",%$#&'-)'''''''''''''''''''''''''''''''.&/$%01'()'2&3'405&3'5&'6%1"1/&4&1$'"7$&#1"$%63)'

! $$O!

Y+1)+7! )3.! .*83)>+&+(! B8&! e!%$' 3+0;75' "730' =&' ,0%1$&5' 0;$' $+"$' 6#"1/+%3%1>'

5%66&#&1$'"#&"3'J%77'10$'%1'>&1&#"7'#&3;7$'%1';1%60#4',#%/%1>!f5!Y+!&11&(7!)3!&.(!@*..)=3&!

0A)/@*.&4! 3&!@4)<!8+)1*4/&!'*//&!@24()&! )+(;>42+(&!08!'2:)&4!0&.!':24>&!B8&!

0*)(! 4&.@&'(&4! 3A*@;42(&84! 0&! .&49)'&! 8+)9&4.&35! b24! '*+(4&7! )3! &.(! @38.! 0)11)')3&!

0A2..84&4! 3A8+)1*4/)(;! 0&.! @4)<! .84! (*8(! 3&! (&44)(*)4&5! 62+.! 3&.!

(;3;'*//8+)'2()*+.7! @24! &<&/@3&7! 3&.! &+':J4&.!9*+(! '*+'&4+&4! &+!/2E*4)(;! 3&.!

'*d(.!;3&9;.!_'A&.(GCG0)4&!3&.!0&/2+0&.!12)=3&.a5!!

!

!

!

62+.!3&.!L*+&.!84=2)+&.7!*K!32!0&/2+0&!&.(!.811).2//&+(!:28(&7!)3!@&8(!I!

29*)4! 32! @32'&!@*84!@38.)&84.! *@;42(&84.! '*+'844&+(.5!c)+.)7! 3&! +)9&28!0&!@4)<!

@&8(!12)4&!@24()&!08!'2:)&4!0&.!':24>&.7!/2).!)3!&.(!0)11)')3&!0&!@4;9*)4!3A;9*38()*+!

0&.!@4)<!02+.!3&.!L*+&.!0&!'*+'844&+'&7!&(!0*+'!3&.!@4)<!@&89&+(!(4J.!=)&+!D(4&!

0)11;4&+(.!.&3*+!3&.!L*+&.5!

!

k3! 2@@242X(! 0*+'! B8&! 32! /).&! 28<! &+':J4&.! 0&.! *=3)>2()*+.! 0&! .&49)'&!

8+)9&4.&37! +A&.(! @2.! 1*4'&/&+(! 8+&! =*++&! .*38()*+! 0&! 1)+2+'&/&+(! 0&! '&.!

*=3)>2()*+.5! Y(! '&7! &+! @24()'83)&4! B82+0! 3&.! 28(*4)(;.! @8=3)B8&.! *+(! 3A)+(&+()*+!

0A;9)(&4!(*8(&!0)11;4&+')2()*+!>;*>42@:)B8&!0&.!@4)<!_@*84!3&.!42).*+.!98&.!@24!

2)33&84.a5!

!
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! ""#!

$%&'()*+%&!,-&-./(0!1)!'2/3+4.0!5!

!

$0!'2/3+4.0!&%)*!/!30.6+*!7!(/!8%+*!19-4)1+0.!(0*!1+88-.0&40*!6%1/(+4-*!10!

8+&/&'060&4! 10*! %:(+,/4+%&*! 10! *0.;+'0! )&+;0.*0(<! 04! 190&! +10&4+8+0.! (0*!

3.+&'+3/)=!/;/&4/,0*!04!+&'%&;-&+0&4*>!?0!4/:(0/)!*)+;/&4!.-'/3+4)(0!(90&*06:(0!

10!'0!@)+!/!-4-!3.-*0&4-!1/&*!'0!'2/3+4.0>!

A(!0*4!/33/.)!/**0B!'(/+.060&4!@)0!(0*!6%1/(+4-*! (0*!3()*!088+'/'0*!*).! (0!

3(/&! 42-%.+@)0! C+>0! (9+63%*+4+%&! ,-&-./(0! 04! (0*! 0&'2D.0*! 10! *0.;+'0! 3):(+'E!

3%*/+0&4!)&!'0.4/+&!&%6:.0!10!3.%:(D60*!19+63(-60&4/4+%&!@)+!.06044/+0&4!0&!

'/)*0! (0).!*)3-.+%.+4->!F%).!/)4/&4<! (0*!/)4.0*!6%1/(+4-*!10! 8+&/&'060&4! C+>0! (0!

8%&1*!10!*0.;+'0!)&+;0.*0(!04!(0*!*):;0&4+%&*!'.%+*-0*E<!*+!0((0*!*%&4!3()*!8/'+(0*!7!

6044.0! 0&! 3(/'0<! +63(+@)0&4! 10*! .-1)'4+%&*! 1)! G0(8/.0! *+,&+8+'/4+;0*>! ?/!

@)0*4+%&!@)+!1-'%)(0!10!'0440!3.06+D.0!-4)10!1)!8+&/&'060&4!10*!%:(+,/4+%&*!10!

*0.;+'0! )&+;0.*0(! 0*4! /(%.*! (/! *)+;/&40>! H)0((0! 0*4! (/! 60+((0).0! 6%1/(+4-! 10!

8+&/&'060&4!1)!3%+&4!10!;)0!19)&!'.+4D.0!1%&&-!I!!

J&! 30)4! -4)1+0.! '0440! 3.%:(-6/4+@)0<! 04! 1%&'! %/' 4%/&! '%63/.0.! (0*!

6%1/(+4-*!10!8+&/&'060&4<!*%)*!4.%+*!/&,(0*>!?0).!+63/'4!*).!(0!K0(8/.0!19/:%.1<!

(0).!8/'+(+4-!10!6+*0!0&!3(/'0!0&*)+40<!04!(0).!.0*30'4!10*!'.+4D.0*!0).%3-0&*!0&!(/!

6/4+D.0!0&8+&>!$90*4!'0!@)0!&%)*!40&40.%&*!10!8/+.0!1/&*!(0!'2/3+4.0!*)+;/&4>!



!"#$%&'()'*+",%$#&'-)'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''*./0123%./)'

! """!

?0*!1+88-.0&40*!6%1/(+4-*!10!8+&/&'060&4!1)!*0.;+'0!)&+;0.*0(!5!

8%&'4+%&&060&4<!/;/&4/,0*<!+&'%&;-&+0&4*!5!

!

L%10*!10!
8+&/&'060&4!

M%&'4+%&&060&4! N;/&4/,0*! A&'%&;-&+0&4*!

O0.;+'0*!.-*0.;-*!
C*):;0&4+%&*!
'.%+*-0*E!

L/+&4+0&!*%)*!
6%&%3%(0!10!
'0.4/+&*!*0.;+'0*>!?/!
.0&40!/+&*+!1-,/,-0!
8+&/&'0!(0!*).'%P4>!

QR@)+4-!
QS01+*4.+:)4+%&!

QJ3/'+4->!
QF%**+:+(+4-!
19-'.-6/,0!04!10!:TQ
3/**>!
QM.0+&!7!(/!
'%&')..0&'0>!

M%&1*!10!*0.;+'0!
)&+;0.*0(!

$.-/4+%&!19)&!8%&1*!
/:%&1-!3/.!4%)*!(0*!
%3-./40).*!3%).!
8+&/&'0.!0&*)+40!
(9%3-./40).!0&!
'2/.,0!1)!*0.;+'0!
)&+;0.*0(>!

QA&'+4/4+%&!7!
(9088+'/'+4->!
QU./&10!
4./&*3/.0&'0!
N1/34/:+(+4-!

QA&088+'/'+4-!10*!
*).'2/.,0*!19/''D*>!
QA&'+10&'0*!10*!4/=0*!
10!*0.;+'0!)&+;0.*0(!
C?%+!10!V/(4%&E>!

A63%*+4+%&!,-&-./(0! M+&/&'060&4!C*%+4!
;0.*!(0*!
'%&*%66/40).*<!*%+4!
(0*!%3-./40).*E!7!
3/.4+.!1)!:)1,04!
,-&-./(>!

QN:*0&'0!10!
1+*4%.*+%&!10*!3.+=>!
QN:*0&'0!10!'%P4!
*%'+/(>!
QN:*0&'0!10!
5&"67&%8/$'1.33&3)!

Q$%P4!19)4+(+*/4+%&!
10*!8%&1*!3):(+'*>!
QN:*0&'0!10!6/.,0!
10!6/&W);.0!
:)1,-4/+.0>!
QN*T6-4.+0*!
19+&8%.6/4+%&*>!

!"9'.#'!1"9' $2%+=!(/+**-!/)=!
%3-./40).*!10!*%+4!
/:%&10.!)&!MOX<!*%+4!
8%).&+.!(0!*0.;+'0!
)&+;0.*0(>!

QN''.%+**060&4!10!
(9088+'/'+4->!
QA&'+4/4+%&!7!(/!
6%1-./4+%&!10*!
'%P4*!10!(9%3-./40).!
2+*4%.+@)0>!

QN''.%+**060&4!10*!
'%P4*!10!
8%&'4+%&&060&4>!
QH)0*4+%&!1)!&+;0/)!
10!(/!4/=0>!

Y&'2D.0*! L+*0!/)=!0&'2D.0*!
19)&0!B%&0!10!
*0.;+'0!)&+;0.*0(!C%)!
19)&!*0.;+'0!
3/.4+')(+0.E>!
?9%3-./40).!
.-'(/6/&4!(0!
'%630&*/4+%&!(/!
3()*!8/+:(0!063%.40!
(90&'2D.0>!

QN**).0!(/!
'%&')..0&'0!*).!(0!
6/.'2->!
QF/*!10!1+*4%.*+%&>!
QO)33.0**+%&!10*!
'%P4*!10!4./&*/'4+%&>!
Q?+6+40!(0!:0*%+&!
19+&8%.6/4+%&!1)!
.-,)(/40).>!

QN*T6-4.+0*!
2+*4%.+@)0*>!
QN:*0&'0!190&'2D.0*!
'%6:+&-0*>!
QZ/+((0!10!(/!B%&0>!
QS+*@)0!10!'%(()*+%&>!
Q$%630&*/4+%&!10*!
+&;0*4+**060&4!04!
10*!'%P4*!-'2%)-*>!

!

!

!

!
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! ""#!

$%&'()*+&,(%!-.%.'/01!)*!+2/3,&'1!4!

!

5/%6! 01!+2/3,&'1!3'.+.)/%&7!%(*6!/8(%6!).&/,00.! 016!),99.'1%&6!:()16!)1!

9,%/%+1:1%&!)16!(;0,-/&,(%6!)1! 61'8,+1!*%,81'6107! /,%6,! <*1! 01*'6! /8/%&/-16! 1&!

,%+(%8.%,1%&6!'1631+&,96=!>16!)16+',3&,(%6!%1!%(*6!(%&!3/6!3(*'!/*&/%&!31':,6!

)1!:1&&'1! 1%! 0*:,?'1! 0/! 6*3.',(',&.!)@*%!:()1!)1! 9,%/%+1:1%&! 6*'! 016! /*&'16=!

5/%6!+1!<*,!6*,&7!%(*6!/00(%6!)(%+!&1%&1'!)1!+(:3/'1'!+16!),99.'1%&16!:()/0,&.6=!

A(*'!<*1!+1&&1!+(:3/'/,6(%!6@,%6?'1!)/%6!%(&'1!+/)'1!)@/%/0B617!,0!%(*6!/!9/00*!

+2(,6,'!)16!+',&?'16!31'&,%1%&6=!!

>16!&'(,6!+',&?'16!61'(%&!)(%+!/;(').6!6*++166,81:1%&=!A(*'!/*&/%&7!,06!%1!

6(%&! 3/6! /%&,%(:,<*16=! C1! :()1! )1! 9,%/%+1:1%&! )*! 6*'+(D&! )*! 61'8,+1!

*%,81'610! ,)./07! 3(*'! *%1! ,%)*6&',1! )(%%.17! 61'/,&! +10*,! <*,! '1631+&1'/,&!

6,:*0&/%.:1%&! 016! &'(,6! +',&?'16=! A/'! /,001*'67! +1! +2/3,&'1! /! /*66,! 3(*'! ;*&! )1!

).&1':,%1'! 6@,0! 1E,6&17! 1&! 6,! %(%! 3(*'<*(,7! *%! :()1! )1! 9,%/%+1:1%&! <*1! 0@(%!

3(*''/,&! <*/0,9,1'! )@*%,81'610=! >@16&! F! ),'1! *%! :()1! )1! 9,%/%+1:1%&! <*,!

'1631+&1'/,!01!:/E,:*:!)1!+',&?'16!3(*'!*%1!,%)*6&',1!)1!'.61/*!<*10+(%<*1=!

C1! 3'1:,1'! +',&?'1! )1! +(:3/'/,6(%! <*1! %(*6! /8(%6! +2(,6,! 16&! +10*,! )*!

'1631+&! )16! 1E,-1%+16! 1*'(3.1%%16! 1%! :/&,?'1! )1! :.+/%,6:1! )1! 9,%/%+1:1%&!

)16! (;0,-/&,(%6! )1! 61'8,+1! *%,81'610=! >16! 1E,-1%+16! 6(%&! 9(':*0.16! )/%6! 0/!

+(::*%,+/&,(%! >GHIJKLMKNOP! )1! 0/! >(::,66,(%! 1*'(3.1%%1=! >1&&1!

+(::*%,+/&,(%! +(%+1'%1! 016! &.0.+(::*%,+/&,(%6! :/,6! 016! +',&?'16!

)@/33'.+,/&,(%! 6(%&! 6*99,6/::1%&! -.%.'/*E! I199,+/+,&.7! .<*,&.7! +(%&,%*,&.! 1&!

&'/%63/'1%+1L!3(*'!Q&'1!/330,<*.6!/*E!/*&'16!,%)*6&',16!I61+&,(%!PL=!!

C1! )1*E,?:1! +',&?'1! )1! +(:3/'/,6(%! 16&! 01! +',&?'1! 1661%&,10! )@*%1!

.8/0*/&,(%!.+(%(:,<*1!)@*%!+2(,E!3(0,&,<*1!4!+10*,!)1!0@1991&!)1!+1!+2(,E!6*'!01!

;,1%MQ&'1! 6(+,/0=! A(*'! 9/,'1! +1&&1! +(:3/'/,6(%7! %(*6! 1E3(6(%6! <*/&'1! :()?016!

<*,!+(:3/'1%&7!1%!&1':1!)@1991&!6*'!01!R109/'17!016!61'8,+16!'.61'8.6!I,=1!01!:()1!

)1! 9,%/%+1:1%&! 2,6&(',<*1L! 1&! *%1! :()/0,&.! )1! 9,%/%+1:1%&! /0&1'%/&,81!

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
P!*/331.%2"$%/.'4#/3'$+&'*/33%55%/.'/.'655&53&.$'*#%$&#%"'4/#'$+&'7"$%/."8'92+&3&5'4/#'*/5$%.:'".0';%.".2%.:'
/4'<.%=&#5"8'9&#=%2&'%.'>&8&2/331.%2"$%/.5'".0'?1%0&8%.&5'4/#'$+&'@&3A&#'9$"$&5'/.'B,&#"$%/.'/4'512+'92+&3&5C!ST!
%(81:;'1!PJJK7!U'*E100167!>GH!IJKL!KNO!9,%/0=!
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! ""V!

I&/',9,+/&,(%! /*! +(D&!:/'-,%/07! +2/'-1!)@/++?67! &'/%691'&6!),'1+&6! 1&!,"D' /#' ,8"DL!

I61+&,(%SL=!

W%9,%7! 01! &'(,6,?:1! +',&?'1! +(''163(%)! F! 0/! 3'.(++*3/&,(%! :/X1*'1! )16!

/*&(',&.6!)1!'.-*0/&,(%7!0/!:,61!1%!Y*8'1!'.1001!)*!:.+/%,6:1!)1!9,%/%+1:1%&!
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2&1!*@6)A/()*+1!2&!1&04)'&!3+)4&01&68!

!

RS8! ,*-./0/)1*+! &+(0&! (/0)7)'/()*+! /3! '*M(!

-/0A)+/6!.631! (0/+17&0(1!2)0&'(1! 7)+/+'?1!./0! 6E)-.T(!

&(!(/0)7)'/()*+!3+)7*0-&!L)8&!1&04)'&1!0?1&04?1P!U!

!

,0&-&0!&$'"78!VSWWXYF!?(/@6)11&+(!3+&!?4/63/()*+!2&!.631)&301!.*6)()<3&1!2&!

1&04)'&!3+)4&01&6F!&+!(&+/+(!'*-.(&!2&!6&30!-*2&!2&!7)+/+'&-&+(8!Z61!?(32)&+(!6/!

(/0)7)'/()*+! *.()-/6&! 1*31! &(! =*01! (/0)7)'/()*+! 3+)7*0-&F! 7)+/+'?&! 1*)(! ./0! 6&1!

13@4&+()*+1! '0*)1?&1! L)8&! 6&1! 1&04)'&1! 0?1&04?1PF! 1*)(! ./0! 3+! -?'/+)1-&! 2&!



!"#$%&'()'*+",%$#&'()'''''''''''''''''''''''''-&.$%/0'()'*/1,"#"%2/0'34',/%0$'3&'54&'34'6&78"#&)!

! "#"!

(0/+17&0(1!2)0&'(18!,&((&!-?(=*2*6*A)&!&1(!)6631(0?&!G!./0()0!2&1!2*++?&1!7*30+)&1!

./0!9/!I*1(&8!

[8Q*2?6)1/()*+!U!

!

,0&-&0!&$'"7)!VSWWXY!'*+1(03)1&+(!3+!-*2;6&!1)-.6&!2&!(/0)7)'/()*+!2/+1!6&!

1&'(&30! .*1(/6F! /4&'! 3+! 0?A36/(&30! <3)! /! 2&1! *@\&'()71! 2&! 0&2)1(0)@3()*+8! Z6! ]! /!

2&3:!.0*23)(1! j 1,2= 8!9E3+!L@)&+!SP!.&3(!C(0&!6/!6&((0&!1(/+2/02F!6E/3(0&!L@)&+!$P!

3+!@)&+!'*-.*1)(&8!Z6!]!/!2&3:!(].&1!2&!'*+1*--/(&301! h r,u= !G!./0(1!?A/6&18!!

9&! '*M(! 2&! 7*30+)(30&! 2&1! '*+1*--/(&301! r ! &1(! .631! ?6&4?!

L'*+1*--/(&301! 030/3:P! <3&! '&63)! 2&1! '*+1*--/(&301! u ! L'*+1*--/(&301!

30@/)+1P8!D&3:!(].&1!2&!7)0-&1!/A)11&+(!L.*(&+()&66&-&+(P!130!6&!-/0'=?!U!

B!^+!*.?0/(&30!+/()*+/6!U! 6&!JI%F! )+2&:?!./0! m F! 2*+(! 6/! (/0)7)'/()*+! &1(!

2?(&0-)+?&!./0!6&!0?A36/(&30!&+!-/:)-)1/+(!6&!>&67/0&8!

B!D&1!7)0-&1!.0)4?&1F!)+2&:?&1!./0!c F!<3)!-/:)-)1&+(!6&301!.0*7)(18!

9&! JI%! 2?()&+(! 3+! -*+*.*6&! 6?A/6! 130! 6&! @)&+! SF! &(! 6&! @)&+! $! &1(!

L.*(&+()&66&-&+(P! 1*3-)1! G! '*+'300&+'&8! 9&! JI%! .&3(! 2*+'! /A)0! 130! 6&1! 2&3:!

-/0'=?1F!(/+2)1!<3&!6&1!7)0-&1!.0)4?&1!+E*.;0&+(!<3&!130!6&!1&'*+2!-/0'=?F!'&63)!

23!@)&+!$8!9&!@)&+!S!'*00&1.*+2!/3!N!1&'(&30!0?1&04?!O!&(! 6&!@)&+!$!/3!N!1&'(&30!

6)@?0/6)1?!O8!%30!'&!2&0+)&0F!3+&!'&0(/)+&!2)77?0&+')/()*+!23!.0*23)(!&1(!/2-)1&8!!

K+!./0()'36)&0F!6&1!'*+1*--/(&301!+&!'*+1)2;0&+(!./1!6&1!1&04)'&1!7*30+)1!

./0! 6&! JI%! &(! '&3:! 7*30+)1! ./0! 6&1! 7)0-&1! .0)4?&1! '*--&! ./07/)(&-&+(!

13@1()(3/@6&18!K+!'*+1?<3&+'&F!6&1!2&3:!*.?0/(&301!.&34&+(!/4*)0!2&1!./0(1!2&!

-/0'=?!.*1)()4&1!-C-&!1)!6&301!.0):!1*+(!2)77?0&+(18!

9E*@\&'()7!23!0?A36/(&30!&1(!2&!-/:)-)1&0!6/!1*--&!.*+2?0?&!2&1!3()6)(?1!

&(!2&1!.0*7)(1!!

!

m c
r uW U Uα π π= + + + !! ! /4&'! 1α ≥ !! ! ! ! LSP!



!"#$%&'()'*+",%$#&'()'''''''''''''''''''''''''-&.$%/0'()'*/1,"#"%2/0'34',/%0$'3&'54&'34'6&78"#&)!

! "#_!

/4&'F! rU ! &(! uU ! 6&1! 3()6)(?1! 2&1! '*+1*--/(&301! r ! &(! u S8! mπ ! &(! cπ ! 6&1!

.0*7)(1!2&1!*.?0/(&301! m !&(! c 8!

!

!

%)F! 1α = F!/6*01!W !&1(!3+&!1)-.6&!7*+'()*+!2&!@)&+BC(0&!1*')/6!3()6)(/0)1(&F!

/4&'!2&1!.0?7?0&+'&1!<3/1)B6)+?/)0&1F!&(!<3)!&1(!?<3)4/6&+(&!/3!130.631!(*(/68!!

D/+1!'&!'/1F! 6&!0?A36/(&30!+E&1(!.0?*''3.?!<3&!./0!6E&77)'/')(?F!&(! )6!+E]!/!

./1!2&! \31()7)'/()*+!G! 6E&:)1(&+'&!2E3+&! 13@4&+()*+!4&+/+(!2&1! '*+1*--/(&301!

.&3!'*M(&3:!&+!2)0&'()*+!2&1!'*+1*--/(&301!'*M(&3:8!!

!

%)! 1α > F! /6*01! 6&! 0?A36/(&30! 2*++&! 3+! .*)21! .631! )-.*0(/+(! /3:!

'*+1*--/(&301! '*M(&3:! L)8&! r P8! D/+1! '&! '/1F! 6/! 7*+'()*+! *@\&'()7! 0&76;(&! /6*01!

/311)! 2&1! @3(1! 2)1(0)@3()71F! &(! 6/! .*6)()<3&! 2&! (/0)7)'/()*+! &1(! &+! ./0()&! 3()6)1?&!

'*--&!3+!)+1(03-&+(!2&!0&2)1(0)@3()*+8!

!

9&!-*2;6&!1&!'*+'&+(0&!130!6&!'/1!2/+1!6&<3&6!6&!JI%!*''3.&!3+&!.*1)()*+!

2*-)+/+(&!130!6&!1&'(&30!6)@?0/6)1?!L@)&+!$PF!&(!2*+'!)6!&1(!3+!6&/2&0!/3!1&+1!2&!

%(/'`&6@&0A8!9/! (/0)7)'/()*+!23!JI%!&1(!2*+'!.0)1&! '*--&!3+&!2*++?&!./0!1&1!

'*+'300&+(1!L6&1!13)4&301P8!%30!6&!-/0'=?!23!@)&+!$F! 6E&:.0&11)*+! ( )c m
2h 2hp p !/4&'!

h r,u= !2?'0)(!6/!7*+'()*+!2&!0?/'()*+!2&!6E*.?0/(&30! c !&+!1.?')7)/+(!1/!-&)66&30&!

0?/'()*+!L4/6&30!2&! 2hp !<3)!-/:)-)1&!6&!.0*7)(P!G!6/!(/0)7)'/()*+!2&!6E*.?0/(&30!m 8!

9&1! /3(&301! /2*.(&+(! '&((&! '*+7)A30/()*+! 7&"3&#:8/77/;&#' .*30! 2&3:!

0/)1*+18!DE/@*02!./0'&!<3&!'&6/!&1(!4/6)2?!&-.)0)<3&-&+(!/3!-*)+1!&+!K30*.&8!

K+13)(&F! &66&! 7*30+)(! 2&1! &:.0&11)*+1! A?+?0/6&1! <3)! .&0-&((&+(! 2E*@(&+)0! 2&1!

7*0-36&1!2&!.0):!.*30! (*31! 6&1!/3(0&1!&+4)0*++&-&+(1!]! '*-.0)1! 6&!-*+*.*6&!

.308!

a31<3E)')! 6&! -*2;6&! /! 13..*1?! <3&! 6&! 1&04)'&! 3+)4&01&6! ?(/)(! 7)+/+'?!

3+)<3&-&+(! G! ./0()0! 2&! 13@4&+()*+1! '0*)1?&1! &+(0&! 6&1! A0*3.&1! 2&!

'*+1*--/(&301!1&04)1!./0! 6&!JI%8!9/!130'=/0A&!./]?&!./0! 6&1!'*+1*--/(&301!
!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
S!9&1!7*+'()*+1!2E3()6)(?!1*+(!2*++?&1!./0!U!

( ) ( )m c m m c c
h 1h 1h 2h 2h 2h 1h 1h 2h 2h 2h 2hU S q S q ,q p q p q p q ,h r ,u= + − − − = !
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! "##!

.&3!'*M(&3:!.&3(!/6*01!C(0&!'*-.0)1&!'*--&!3+&!(/:&!3()6)1?&!.*30!7)+/+'&0!6&!

1&04)'&!13@4&+()*++?!7*30+)!/3:!'*+1*--/(&301!'*M(&3:8!!

!

%&6*+!,0&-&0!&(!/68!VSWWXF!.8!""Y!N!<+%2'&22&0$%"779'"1/40$2'$/'./02%3&#%0='"'

#&3%2$#%>4$%5&'$"?:24>2%39'292$&1'%0';+%.+'$"?'>"2&'%2'#&2$#%.$&3'$/'$+&'2"7&2'/8'"'2%0=7&'

/,&#"$/#)'6&'+"5&'"3/,$&3'$+%2'2,&.%8%."$%/0'>&."42&'%$'%2'%0'7%0&';%$+'.4##&0$'#&=47"$/#9'

"##"0=&1&$02'%0',/2$"7'2&.$/#'"03'2,&.%8%."779';%$+'$+&'0/$%/0'/8'#&2&#5&3'2&#5%.&b8!!

D/+1!3+&!.&01.&'()4&!2&!-/:)-)1/()*+!23!>&67/0&F!3+&!(&66&!0&1(0)'()*+!"'

,#%/#%!130!6/!@/1&!2&!(/:/()*+!1&-@6&!/0()7)')&66&8!^+&!/..0*'=&!.631!1/()17/)1/+(&!

1&0/)(! 2&! '*+1)2?0&0! 6E&+1&-@6&! 2&1! )+1(03-&+(1! .*11)@6&1! .*30! 2?(&0-)+&0!

6&<3&6!2E&+(0&!&3:!.&3(!*3!+&!.&3(!./1!7/)0&!./0()&!2&!6/!.*6)()<3&!23!0?A36/(&308!

!^+&! (&66&! ?(32&F! /3B2&6G! 2&! 1/! 2)77)'36(?! )+(0)+1;<3&F! 2?./11&0/)(!

6/0A&-&+(!6&!'/20&!2&!6E/+/6]1&!.0?1&+(?&!)')8!9&1!/3(&301!*+(!2*+'!'=*)1)!2&!1&!

6)-)(&0! G! 6/! .0?1&+(/()*+! 2E3+&! -*2?6)1/()*+! .631! 0&1(0)'()4&! <3)! .*300/)(! C(0&!

3()6)1?&!2/+1!3+&!(&66&!/+/6]1&8!9/!@/1&!2&!(/:/()*+!6/!.631!6*A)<3&!1&-@6&!C(0&!

6E&+1&-@6&!2&1!(0/+1/'()*+1!2&!(*31!6&1!*.?0/(&301!.*1(/3:8!I*30!)6631(0&0!'&6/F!)6!

7/3(!13..*1&0!<3&!6&!0?A36/(&30!/!6/!.*11)@)6)(?!2E)-.*1&0!3+&!(/:&!3+)(/)0&!/3:!

*.?0/(&301!.0)4?18!

9&! .0*23)(! 2&! '&((&! (/:&! &1(! /6*01! 3()6)1?F! '*--&! 2/+1! 6&! '/20&! 2E3+&!

130'=/0A&! )-.*1?&! /3:! '6)&+(1! 23! JI%F! .*30! 7)+/+'&0! 6&1! 13@4&+()*+1! &+!

2)0&'()*+! 2&1! '*+1*--/(&301! '*M(&3:8! 9&1! /3(&301! 1&! .*1&+(! /6*01! 2&3:!

<3&1()*+1!U!VSWWXF!.8!""Y!

L)P!N!2+/473'$+%2'"33%$%/0"7'%02$#41&0$2'&88&.$%5&79'>&'42&3'@'Oc!!

L))P! N!%8' 9&2A' "$' ;+"$' 7&5&' 2+/473' $"?&2' >&' 2&$!d!O! K+! ./0()'36)&0F! )6! &1(!

)+(?0&11/+(!2&!1&!2&-/+2&0!1)!6&!+)4&/3!*.()-/6!2&!(/:/()*+!&1(!6&!-C-&!<3&!6&!

+)4&/3!2&!(/:&!)-.6)')(&!)-.*1?!/3:!'6)&+(1!23!JI%8!

!

I*30!&:/-)+&0!'&1!<3&1()*+1!/311)!1)-.6&-&+(!<3&!.*11)@6&F! 6&1!/3(&301!

'=*)1)11&+(!6E&+4)0*++&-&+(!6&!.631!1)-.6&F!'E&1(BGB2)0&!3+!-/0'=?!'*+'300&+'?F!

2/+1! 6&<3&6! 6&!JI%!+&! 13@)(!./1!2&! '*+(0/)+(&!2&! (/0)7!3+)7*0-&8![6*01F! 130! 6&!

-/0'=?! 23! @)&+! $F! c
2ut ! &(! c

2rt ! 1*+(! 6&1! (/:&1! 3+)(/)0&1! L.*1)()4&1! *3! +?A/()4&1P!

)-.*1?&1!130!6&1!4&+(&1!2&1!*.?0/(&301!.0)4?1!/3:!'*+1*--/(&301!2&!(].&! u !&(!
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! "#e!

r 8! 9&1! .0):! 2&1! *.?0/(&301! 7*0-/+(! 6&! 1&'(&30! '*+'300&+()&6! *+(! 6&1! 7*0-&1!

13)4/+(&1!U!

c c c
2u 2u 2up c t= + !! ! ! ! ! ! ! ! !

c c c
2r 2r 2rp c t= + !! ! ! ! ! ! ! ! !

!

!

!

9&! .0*@6;-&! 2&! 6/! (/0)7)'/()*+! &(! 2&! 6/! (/:/()*+! *.()-/6&! .&3(! 1E?'0)0&!

7*0-&66&-&+(!2&!6/!7/f*+!13)4/+(&!U!

m c
r u

m m c cp ,p ,p ,p ,t ,t1u 1r 2u 2r 2u 2r

max U U Rα π π+ + + +
! ! ! ! ! ! ! !

1g'!

!! m R 0π + ≥ ! ! ! ! ! ! ! ! !

*h! R ! &1(! 6&! 0&4&+3!A?+?0?!./0! 6/! (/:&!2&! 1&04)'&!3+)4&01&6! &(! &1(!2?7)+)!

7*0-&66&-&+(!./0!6E&:.0&11)*+!13)4/+(&!U!

c c c c
2u 2u 2r 2rR t q t q= + ! ! ! ! ! ! ! ! ! !

&(!*hF!&+!.0?1&+'&!2&!6/!(/:/()*+F! cπ !&1(!0&2?7)+)!'*--&!13)($!U!

( ) ( )c c c c c c c c c
2u 2u 2u 2u 2r 2r 2r 2rp c t q p c t qπ = − − + − − F!/4&'!! ! ! ! !

'λ !6&!-36().6)'/(&30!2&!6E&:.0&11)*+!2&!6/!'*+(0/)+(&!2&!@32A&(!23!JI%8!

!

9&1!'*+2)()*+1!2&!.0&-)&0!*020&!1*+(!/6*01!6&1!13)4/+(&1!U!

1u 1u

1u 1u

p c ' 1 ,
p ' 1

λ
λ ε

− =
+

!! ! ! ! ! ! ! !

( )1r 1r

1r 1r

' 1p c 1 ,
p ' 1

λ α
λ ε
− −− =

+
! ! ! ! ! ! ! !

m m c
c2u 2u 2u
2um m c

2u 2u 2u

p c q1 t ,
p 1 p

λ
λ ε

− ∂=
+ ∂

! ! ! ! ! ! ! !

( )m m c
c2r 2r 2r
2rm m c

2r 2r 2r

1p c 1 qt ,
p 1 p

λ α
λ ε

− −− ∂=
+ ∂

! ! ! ! ! ! !

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

$!K(!/4&'! ( ) ( ) ( ) ( )m m m m m m m m
1u 1u 1u 1r 1r 1r 2u 2u 2u 2r 2r 2rp c q p c q p c q p c q Fπ = − + − + − + − − !
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! "#X!

( )
c m

c c2u 2u
2u 2uc c m

2u 2u 2u

t q1 p c ,
p 1 p

λ
λ ε

∂= + −
+ ∂

! ! ! ! ! ! !

( ) ( )
c m

c c2r 2r
2r 2rc c m

2r 2r 2r

1t 1 qp c
p 1 p

λ α
λ ε

− − ∂= + −
+ ∂

! ! ! ! ! ! !

/4&'F! λ F! 6&!-36().6)'/(&30!2&! 6E&:.0&11)*+!2&! 6/!'*+(0/)+(&!2&!@32A&(!2&!

6E*.?0/(&30!&+!1)(3/()*+!2&!(/0)7)'/()*+!*.()-/6&F!&(!ε !1*+(!6&1!?6/1()')(?1!.0):8!



!"#$%&'()'*+",%$#&'()'''''''''''''''''''''''''-&.$%/0'()'*/1,"#"%2/0'34',/%0$'3&'54&'34'6&78"#&)!

! "#i!

9&1!/3(&301!7*0-36&+(!/6*01!(0*)1!*@1&04/()*+1!U!

!

DE3+&!./0(F! 6&1!0;A6&1!2&!(/0)7)'/()*+!.*30! 6&!1&'(&30!0?1&04?!+&!1*+(!./1!

/77&'(?&1!./0!6/!.*11)@)6)(?!2E)-.*1&0!3+&!(/:&!2&!1&04)'&!3+)4&01&6!130!6&!1&'(&30!

6)@?0/6)1?8! I/0! '*+(0&F! 6&1! .0):! 0?&61! 1*+(F! &+! A?+?0/6! 2)77?0&+(1F! 1)! L'*--&! *+!

.&3(!6&!13..*1&0P! 'λ λ≠ 8!!

DE/3(0&!./0(F! )6! /../0/j(! <3E&+!A?+?0/6! 6&1! (/:&1! +&! 1*+(!./1!+366&18!,&(!

)+1(03-&+(!/22)()*++&6!+E&1(!2*+'!./1!0&2*+2/+(!./0!0/..*0(!/3:!13@4&+()*+1!

&(! .&3(! 2*+'! C(0&! 3()6)1?8! ,&! <3)! )-.6)<3&! <3&! 6&1! (/:&1! 2&! 1&04)'&! 3+)4&01&6!

.&34&+(!/''0*j(0&!6&!@)&+BC(0&8!

I/0! /)66&301F! )61! '*+1(/(&+(! <3&! 6&1! (/:&1! )-.*1?&1! /3:! '*+'300&+(1! 1*+(!

?A/6&1!/3:!130'=/0A&1!)-.*1?&1!/3!JI%!L)8&! c m m
2u 2u 2ut p c= − !&(! c m m

2r 2r 2rt p c= − !PF!1)!6&1!

2&3:! (].&1! 2E*.?0/(&30! *+(! 6&1!-C-&1! '*M(1!-/0A)+/3:! &(! 1)! 6&1! 7*+'()*+1! 2&!

2&-/+2&! .*30! 6&1! 2&3:! 4/0)/+(&1! 23! @)&+! $! *+(! 6&1! -C-&1! .0*.0)?(?1! L)8&!

-C-&1!?6/1()')(?1!&(!-C-&!2?0)4?&1!'0*)1?&1!1&6*+!6&!.0):!2&!6E/3(0&!4/0)/+(&P8!!

%&6*+!,0&-&0!&$'"7)!VSWWXF!.8!"_Y!N!<+&2&'"#&A'+/;&5&#A'5&#9'2$#/0='./03%$%/02A'

;+%.+' "#&' 407%B&79' $/' >&' 2"$%28%&3' %0' #&"7%$9)' */02&C4&0$79A' /0&' ."0' ./0.743&' $+"$'

40%5&#2"7'2&#5%.&'$"?&2'"03'24#.+"#=&2'3/'3%88&#'%0'=D0D#"7b8!

!

D/+1! '&!<3&!+*31!4&+*+1!2E&:.*1&0F! 6&! 1&04)'&!3+)4&01&6! /! ?(?!.0?1&+(?!

'*--&! 3+&! .*6)()<3&! 2&! (/0)7)'/()*+! 0&2)1(0)@3()4&8! ^+&! (&66&! .*6)()<3&! .&3(!

.0&+20&! 2)77?0&+(&1! 7*0-&18! K+! ./0()'36)&0F! &66&! .&3(F! -/)1! '&! +E&1(! ./1!

*@6)A/(*)0&F!)-.*1&0!3+&!'*+(0/)+(&!2&!(/0)7)'/()*+!3+)7*0-&8!D&!.631F!&66&!.&3(F!

*3! +*+F! )-.6)<3&0! 6/! '0?/()*+! 2&! (/:&1! &:.6)')(&1! *3! )-.6)')(&1! 130! (*31! 6&1!

*.?0/(&301! .*1(/3:8! 9/! '/0/'(?0)1()<3&! -/\&30&! 2E3+&! .*6)()<3&! 2&! 1&04)'&!

3+)4&01&6! &1(! <3&! 6/! 0&2)1(0)@3()*+! &1(! 0?/6)1?&! &+! A/0/+()11/+(! 3+! .0):!

13@4&+()*++?! G! '&0(/)+1! A0*3.&1! 2&! '*+1*--/(&301F! '&((&! 13@4&+()*+! ?(/+(!

7)+/+'?&!./0!3+&!130'=/0A&!)-.*1?&!/3:!/3(0&1!A0*3.&18!D/+1!'&!<3)!13)(F!+*31!

.0?1&+(*+1! '*--&+(F! ,0&-&0! &$' "7)! VSWWXYF! (&+(&+(! 2&! 4*)0! 1E)6! &1(! .*11)@6&!

2E/((&)+20&!'&!+)4&/3!2&!0&2)1(0)@3()*+!/4&'!3+!)+1(03-&+(!/6(&0+/()78!

!



!"#$%&'()'*+",%$#&'()'''''''''''''''''''''''''-&.$%/0'()'*/1,"#"%2/0'34',/%0$'3&'54&'34'6&78"#&)!

! "#W!

!

k8!,*-./0/)1*+8!

!

,*--&!)+1(03-&+(!/6(&0+/()7F!N!EFG'%$'%2',#/>">79'1/2$'0"$4#"7'$/'./02%3&#'"'

292$1'/8'."2+:$#"028&#$2'"%1&3'"$'./1,&02"$%0=A'2"9A'#4#"7'./02411&#2'8/#'$+&%#'+%=+&#'

./2$' /8' 2&#5%.&!OF! V! ,0&-&0! &$' "7)F! SWWXF! .8"#Y8! D/+1! 6&! '/20&! 2E3+! *.()-3-! 2&!

.0&-)&0! 0/+AF! *h! )6! +E]! /! ./1! 2E/3(0&1! 2)1(*01)*+1! 2/+1! 6E?'*+*-)&F! 3+! (&6!

1]1(;-&!&1(!'6/)0&-&+(! 6/!.*6)()<3&!*.()-/6&F!.3)1<3E&66&!+&!'0?&!+)!2)1(*01)*+1!

130!6&1!.0):!0&6/()71!+)!3&"3;&%=+$'7/22&28!

!D/+1!6/!0?/6)(?F!6&1!/3(*0)(?1!.3@6)<3&1!?4*63&+(!2/+1!3+!&+4)0*++&-&+(!

2&! 1&'*+2!0/+A!'/0/'(?0)1?!./0!3+!A0/+2!+*-@0&!2&!2)1(*01)*+1!.0?B&:)1(/+(&1!

Vl&+0]F!SWW#Y8!N!<+&'8%#2$:>&2$'#&247$'&2$">7%2+%0='$+&'24,&#%/#%$9'/8'."2+'$#"028&#2'."0'

0/' 7/0=&#' >&' ",,7%&3' "2' 24.+)' <+&' &22&0$%"7' 87";' ;%$+' 8%#2$:>&2$' "#=41&0$' %2' $+&'

403&#79%0=' "2241,$%/0' $+"$' $+&' 8%0"0.%0=' /8' ."2+' $#"028&#$2' =#"0$2' $+#/4=+' =&0&#"7'

>43=&$' 3/&2' 0/0' %05/75&' "09' &88%.%&0.9' 7/22&2b8! V,0&-&0! &$' "7)! SWWXF! .8! "#Y8! ,&((&!

/77)0-/()*+!+E&1(!./1!0?/6)1(&8!9E3()6)1/()*+!2&1!7*+21!.3@6)'1!.0*4*<3&!&66&!/311)!

'*--&!+*31!6E/4*+1!43!2/+1!6&!'=/.)(0&!.0?'?2/+(F!2&1!.&0(&1!2E&77)'/')(?8!!

!

9/!'*-./0/)1*+!&+(0&!6&1!2&3:!.*6)()<3&1!+E&1(!2*+'!./1!.*11)@6&8!m*3(&1!

2&3:! '0?&+(! 2&1! .&0(&1! 2E&77)'/')(?! <3&! '&! 1*)(! G! (0/4&01! 6&1! 2)1(*01)*+1! '0??&1!

2/+1!6&!1&'(&30!.*1(/6F!*3!'&66&1!&+A&+20?&1!./0!6&1!'*M(1!2E3()6)1/()*+!2&1!7*+21!

.3@6)'1! V[(`)+1*+! &(! %(&)+FSWX_!ck0*>+)+AF! SWXeY8! I*30! '*-./0&0! 6&1! -?0)(&1!

0&6/()71! 2&1! 2&3:! .*6)()<3&1F! )6! 7/3(! 2*+'! '*-./0&0! 6&301! '*M(1! 2E&77)'/')(?!

0&1.&'()718!n<+&',&#2,&.$%5&';&'"3/,$'%2'.7/2&79'%02,#%#&3'>9'$+&'3%2$#%>4$%/0"7';&%=+$2'

",,#/".+'"35/."$&3'%0'$#"3%$%/0"7'./2$:>&0&8%$'"0"792%2'H2&&'6&%2>#/3'A'IJKLMbF!V,0&-&0!

&$'"7)A!SWWXF!.8!"eY8!

I*30! 1)-.6)7)&0! 6E?(32&F! 6&1! /3(&301! +?A6)A&+(! 6&1! '*M(1! 7):&1! &(! 6&1!

?4&+(3&66&1! )-.&07&'()*+1! 2&! 6/! '*+'300&+'&! .*11)@6&8! 9E&+4)0*++&-&+(! 2&!

0?A36/()*+! &1(! '/0/'(?0)1?! ./0! 3+&! (/0)7)'/()*+! 2&! 0&2)1(0)@3()*+! 3+)7*0-&!

L)+2&:?&! B P8! K+! '*+1?<3&+'&F! <3&! 6&1! .0):! *@1&04?1! 1*+(! '&3:! <3)! 7*0-&+(! 6/!



!"#$%&'()'*+",%$#&'()'''''''''''''''''''''''''-&.$%/0'()'*/1,"#"%2/0'34',/%0$'3&'54&'34'6&78"#&)!

! "eo!

1*63()*+!/3!.0*@6;-&!2&!-/:)-)1/()*+!1*31! (/0)7)'/()*+!3+)7*0-&!&(! 6&!>&67/0&!

1*')/6!&1(!2*++?!./0!U!

( ) ( )B BB B B m c
r uW U U ,α π π= + + + ! ! ! ! ! ! !

!

9&1!.0):F! 6&1!<3/+()(?1!&(! 6&1!'*M(1!1*+(!2)0&'(&-&+(!*@1&04/@6&1!-/)1!'&!

+E&1(!./1!6&!'/1!23!./0/-;(0&!α 8!H+!'*+1)2;0&!/6*01!6/!.*6)()<3&!/6(&0+/()4&! C !

2/+1!6/<3&66&!6&1!.0):!1*+(!2?(&0-)+?1!3+)<3&-&+(!&+!7*+'()*+!2&!6E&77)'/')(?!L)8&!

/3!'*M(!-/0A)+/6PF!&(!6&1!0&2)1(0)@3()*+1!.0/()<3?&1!./0!2&1!(0/+17&0(1!2)0&'(18!!

!

,&((&!.*6)()<3&!1&!2)4)1&!&+!2&3:!.*6)()<3&1!13)4/+(&1!U!

! 1C !2/+1!6/<3&66&!6&1!.0):!1*+(!7):?1!/3:!'*M(1!-/0A)+/3:F!&(!2/+1!6/<3&66&!

)6!+E]!/!./1!2&!(0/+17&0(1!0&2)1(0)@3()71F!

! 2C !<3)!&1(!2?7)+)&!'*--&! 1C !.631!3+!1]1(;-&!2&!(0/+17&0(1!2)0&'(1!.*30!

/1130&0! <3&! 6&1! '*+1*--/(&301! 2&! (].&! r ! /)&+(! 6/! -C-&! 3()6)(?! <3E/4&'! 6/!

.*6)()<3&!2&!(/0)7)'/()*+!3+)7*0-& B !)8&!<3&! 2C B
r rU U= 8!

!

I*30! .&0-&((0&! 6/! '*-./0/)1*+! 6&1! /3(&301! 7*+(! 6E=].*(=;1&! <3&! 6&!

7)+/+'&-&+(!2&1!(0/+17&0(1!2)0&'(1!)+23)(!3+&!.&0(&!2&! 0γ > !./0!2*66/08!D*+'!3+!

(0/+17&0(! 2&! T ! )-.6)<3&! 3+&! .&0(&! 2&! Tγ F! &(! 2*+'! 6&! '*M(! (*(/6! .*30! 6&1!

'*+(0)@3/@6&1!&1(!2&! ( )1 T Tγ+ > 8!γ !.&3(!C(0&!'*-.0)1!'*--&!6&!N!'*M(!-/0A)+/6!

2&1!7*+21!.3@6)'1!OF!<3)!&1(!&+!A?+?0/6!&1()-?!&+(0&!o8"!&(!o8_8!

9&1! /3(&301! ?(/@6)11&+(! <3&! 1C B
r rU U< !U! &+! 6E/@1&+'&! 2&! (0/+17&0(F! 6&1!

'*+1*--/(&301! '*M(&3:! *+(! 3+! 130.631! )+7?0)&30! 1E)61! ./]&+(! 6&30! '*M(!

-/0A)+/6F!<3&!1)! 6/! (/0)7)'/()*+!&1(!3+)7*0-&8!D*+'F! 6&! (0/+17&0(!0&<3)1!.*30!'&1!

'*+1*--/(&301F!/311)!@)&+!2/+1!6/!.*6)()<3&!C !<3&!2/+1! B !&1(!2*++?!./0!U!

! 1CB
r r rT U U= − !! ! ! ! ! ! ! ! ! !

!

D&! .631F! 6&! '=/+A&-&+(! 2&! .*6)()<3&! .&3(! /77&'(&0! 6&1! .0*7)(1! 2&!

6E*.?0/(&30!m !'&!<3)!2*++&0/)(!6)&3!G!3+!(0/+17&0(!2&!'*-.&+1/()*+!2&!U!

! ( ) ( ) 1B Cm m
mT π π= − !!! ! ! ! ! ! ! !



!"#$%&'()'*+",%$#&'()'''''''''''''''''''''''''-&.$%/0'()'*/1,"#"%2/0'34',/%0$'3&'54&'34'6&78"#&)!

! "eS!

!

,*--&!.*30! rT F!6&!7)+/+'&-&+(!2&! mT !)+23)(!3+&!.&0(&!1;'=&!&(!1*+!'*M(!

(*(/6!.*30!6&1!'*+(0)@3/@6&1!&1(!2*++?!./0! ( ) m1 Tγ+ !8!!

!

!

,0&-&0! &$' "7)! VSWWXY! 7*0-36&+(! /6*01! 6&! >&67/0&! /4&'! 6/! .*6)()<3&!

/6(&0+/()4&!U!

!

! ( ) ( ) ( ) ( ) ( )1 12 1 1
C CC C C m c

r r u r r mW U T U T T Tα π π γ= + + − + + − + !! ! !

!

Z61! )+(0*23)1&+(! 6/! +*(/()*+! ∆ ! .*30! -/(?0)/6)1&0! 6/! 4/0)/()*+! 2E3+&!

'*-.*1/+(&! &+(0&! 6&1! .*6)()<3&1! B ! &(! C 8! H+! 3()6)1&! 6&1! 2&3:! &:.0&11)*+1!

.0?'?2&+(&1!.*30!*@(&+)0!6E&:.0&11)*+!13)4/+(&!U!

!

! ( ) ( )2CB m c
r uW W W 1 U U 1∆ γ ∆ ∆ γ ∆π ∆π= − = + + + + + !!! ! !

!

,&((&! &:.0&11)*+! 2*++&! 3+! (&1(! 2E&77)'/')(?! 0&6/()4&! 2&! 6/! (/0)7)'/()*+!

0&2)1(0)@3()4&! ./0! 0/..*0(! /3:! (0/+17&0(1! 2)0&'(18! N!N8' W∆ ' %2' ,/2%$%5&' $+&0' $+&'

40%5&#2"7'2&#5%.&',/7%.9'%2'"'1/#&'&88&.$%5&'%02$#41&0$'/8'#&3%2$#%>4$%5&',/7%.9'$+"0'$+&'

3%#&.$'$#"028&#',/7%.9)'N0$%$4%579'%$'1&"02'$+"$'$+&';&78"#&'./2$'"22/.%"$&3';%$+'3%2$/#3&3'

,#%.&2'%0'$+&',/2$"7'2&.$/#'%2'7&22'$+"0'$+"$'"22/.%"$&3';%$+'$+&'8%0"0.%0='/8'."2+'$#"028&#2'

$+#/4=+' =&0&#"7' >43=&$)' N8A' W∆ ' %2' 0&="$%5&' $+&' ./0.742%/02' "#&' #&5&#2&3' "03' ."2+'

$#"028&#2'"#&';&78"#&'24,&#%/#!OF! V,0&-&0!&$'"7)! F!SWWXF!.8!"XY8!9&1!/3(&301!2*++&+(!

&+13)(&!2&1!&1()-/()*+1!'=)770?&1!2&!'&!(&1(!2E&77)'/')(?c!+*31!6&1!.0?1&+(*+1!2/+1!

6&!.*)+(!13)4/+(8!

!

,8!K:&-.6&!2E&1()-/()*+18!

!

9&1! &1()-/()*+1! .0?1&+(?&1! ./0!,0&-&0! &$' "7)! VSWWXYF! 1*+(! @/1?&1! 130! 6&1!

2*++?&1! 2&! '*M(1! &(! 2&! .0):! /)+1)! <3&! 130! 6&1! &1()-/()*+1! 2&! 2&-/+2&! 2&! 9/!



!"#$%&'()'*+",%$#&'()'''''''''''''''''''''''''-&.$%/0'()'*/1,"#"%2/0'34',/%0$'3&'54&'34'6&78"#&)!

! "e$!

I*1(&8! ,&1! 2*++?&1! 7*30+)11&+(! 2&1! &1()-/()*+1! 2&1! ./0/-;(0&1! λ ! &(! α F! 2&!

6E)-./'(! 23! 1&04)'&! 3+)4&01&6! ! 130! 6&! >&67/0&! W∆ 8! Z6! ]! /! 2&3:! (].&1! 2&!

'*+1*--/(&301F!030/3:!&(!30@/)+1F!&(!2&3:!@)&+1!'*-.*1)(&18!!

9&1! 2*++?&1! )+'63&+(! 6&1! .0):F! 6&1! '*M(1! 3+)(/)0&1F! 6&1! <3/+()(?1! &(! 6&1!

?6/1()')(?1! .0):! 2&! 2&-/+2&! .*30! '=/<3&! .0*23)(! &(! .*30! '=/<3&! (].&! 2&!

'*+1*--/(&30!L4*)0!(/@6&/3!')B2&11*31P8!

!

m].&1!2&!'*+1*--/(&301!
!

^0@/)+1!U! p30/3:!U!

q3/+()(?1! 1u

2u

q 8292
q 3133

=
=

! 1r

2r

q 1428
q 704

=
=

!

I0):!
1 1u 1r

m m
2 2u 2r

p p p 3.2
p p p 1.13

= = =

= = =
!

,*M(1! 1u

2u

c 2.71
c 1.19

=
=

! 1r

2r

c 3.358
c 1.96

=
=

!

K6/1()')(?1!
1u

2u

1.2

0.5

ε

ε

=

=
! 1r

2r

1.2

0.5

ε

ε

=

=
!

!! %*30'&!U!,0&-&0!&(!/68!VSWWXY8!

!

9&1!.0&-)&01!'/6'361!1*+(!@/1?1!130!6E=].*(=;1&!<3&!6&1!.0):!/'(3&66&-&+(!

*@1&04?1!1/()17*+(!6/!-/:)-)1/()*+!/4&'!(/0)7)'/()*+!3+)7*0-&8!,&6/!&1(!'*=?0&+(!

/4&'!6/!0?/6)(?!2&1!7/)(1!&+!r0/+'&8!s)/!6/!-*2?6)1/()*+!.0?1&+(?&!2/+1!6&!'=/.)(0&!

.0?'?2&+(! &(! &+! )+(0*23)1/+(! 6&1! &1()-/()*+1! 2/+1! 6&1! '*+2)()*+1! 2&!

-/:)-)1/()*+! 1*31! '*+(0/)+(&! 2&! (/0)7)'/()*+! 3+)7*0-&F! 6&1! /3(&301! 0?1*64&+(!

.*30! α ! L.*)21! 0&6/()7! 2&1! )+2)4)231! 030/3:P! &(! λ ! L.0):! 2&! 6/! '*+(0/)+(&!

@32A?(/)0&P8!Z61!*@()&++&+(!U!

!! ! ! 1.4α = !! ! &(! ( )1 1.24λ+ = !

!

K+!0&4&+/+(!G! 6/!2?7)+)()*+!2&! α F!'&((&!&1()-/()*+!7/)(!/../0/j(0&!<3&!6/!

(/0)7)'/()*+!/'(3&66&!0&76;(&!3+&!)-.*0(/+(&!.0?*''3./()*+!0&2)1(0)@3()*++&66&!&+!

2)0&'()*+!2&1!'*+1*--/(&301!030/3:8!9&30!.*)21!2/+1!6/!7*+'()*+!*@\&'()7!&1(!2&!

_o!t!13.?0)&30!G!'&63)!2&1!30@/)+18!



!"#$%&'()'*+",%$#&'()'''''''''''''''''''''''''-&.$%/0'()'*/1,"#"%2/0'34',/%0$'3&'54&'34'6&78"#&)!

! "e"!

!

!

!

9/! 13)(&! 2&1! '/6'361! '*+'&0+&! 6/! -&130&! 2&! W∆ ! )8&! 6E)-./'(! +&(! 130! 6&!

>&67/0&! 23! 1&04)'&! 3+)4&01&6! L(/0)7)'/()*+! 3+)7*0-&P8! Z')F! 6&1! /3(&301! 7*+(!

6E=].*(=;1&!13..6?-&+(/)0&!<3&!6&1!?6/1()')(?1!2&!2&-/+2&!1*+(!'*+1(/+(&18! Z61!

3()6)1&+(! 6&1! .0):! &(! 6&1! <3/+()(?1! *@1&04?&1! .*30! ?4/63&0! 6/! .*6)()<3&! 2&!

(/0)7)'/()*+8!

!

9&1! 0?136(/(1!2&1!.*6)()<3&1! /4&'! 3+&! (/0)7)'/()*+! /3! '*M(!-/0A)+/6! 1*+(!

2?(&0-)+?1!4)/!2&1!?4/63/()*+1!.0*23)1/+(!U!

rU 1185∆ = !!!!! ! ! uU 4974.5∆ = − !

m 3085.5∆π = !

*h! (*3(&1! 6&1! ?4/63/()*+1! 1*+(!2*++?&1! &+!-)66)*+1!2&! rr8! I/0! 1*3')! 2&!

1)-.6)')(?F! 6&1! /3(&301! .*1&+(! <3&! 6/! '*+'300&+'&! &+(0&! 6&1! *.?0/(&301! .0)4?1!

&+(0/j+&! c 0∆π = 8! %/+1! 130.0)1&! 6/! 1*--&F! +*+! .*+2?0?&F! 2&1! (&0-&1! &1(!

+?A/()4&!U!

m
r uU U 704∆ ∆ ∆π+ + = − !

!

,&!'/6'36!?4/63&!6&!'*M(!2E&77)'/')(?!/'(3&6!L./0!0/..*0(!G!3+&!1*63()*+!2&!

.0&-)&0! 0/+AP! 2&! 6/! (/0)7)'/()*+! 3+)7*0-&!c! )6! &1(! ?<3)4/6&+(! /3:! -&130&1!

2*++?&1!./0!D*@@1!&(!u*6/]!VSWWeY!.*30!6E3+!2&!6&301!(0*)1!1'?+/0))8!

!

K+!3()6)1/+(! 0.4γ = !F!6&1!/3(&301!*@()&++&+(!U!

! ( ) ( ) m
r uW 1 U U 1 1004∆ γ ∆ ∆ γ ∆π= + + + + = !!

!

%*)(!.631!2E3+!-)66)/02!2&!70/+'18!n$+%2'8%=4#&',/%0$2'$/;"#3'"'2$#/0=',/2%$%5&'

;&78"#&' %1,".$' /8' 40%5&#2"7' 2&#5%.&)' !4$' 3%88&#&0$79A' ;+&0' 2&./03:>&2$' 0"$4#&' /8' $+&'

,#/>7&1'%2'"../40$&3'8/#A'&88&.$%5&'#&3%2$#%>4$%/0'$+#/4=+',#%.&2'"03'$+42'$+#/4=+'.#/22:

24>2%3%O"$%/0';%$+%0' ,/2$"7' 2&.$/#' ",,&"#2' $/' 3/1%0"$&' $+&' "7$&#0"$%5&' ,/7%.9' /8' 3%#&.$'

$#"028&#2A'8%0"0.&3'$+#/4=+'=&0&#"7'>43=&$b!,0&-&0!&$'"7)!VSWWXF!.8"WY8!
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! "e_!

!

!

!

!

Z6! 7/3(! 0/..&6&0! <3&! 6&1! .*6)()<3&1! 1*+(! '*-./0?&1! .*30! 3+! +)4&/3!

2E3()6)(?!2*++?!.*30!6&1!'*+1*--/(&301!2&!(].&! r 8!D*+'F!6&!-*2;6&!+&!-&130&!

./1!6&!'*M(!2&!>&67/0&!/11*')?!G!6/!0&2)1(0)@3()*+!&+!1*)8!,E&1(!130!'&!.*)+(!<3&!1&!

7/)(! 6/! 2)77?0&+'&! /4&'! 6E/+/6]1&! 2&! D*@@1! &(! u*6/]! VSWWeY8! ,&1! 2&0+)&01!

'*-./0&+(! 3+&! 1)(3/()*+! /4&'! 0&2)1(0)@3()*+! L.0):! 3+)7*0-&P! G! 3+&! 1)(3/()*+!

1/+18! Z61! -&130&+(! 2*+'! &11&+()&66&-&+(! 6/! .&0(&! /11*')?&! /3:! *@\&'()71! 2&!

0&2)1(0)@3()*+!23!0?A36/(&308!,&((&!/+/6]1&!+&!7*30+)(!./0!'*+(0&!/3'3+!?6?-&+(!

<3/+(!/3!'=*):!2&1!)+1(03-&+(1!G!3()6)1&0!.*30!/((&)+20&!'&1!*@\&'()718!!

!

9&!(&1(!2&!,0&-&0!&$'"78!VSWWXY!+&!2&-/+2&!./1!.631!2&!2*++?&1!<3&!'&63)!

2&! D*@@1! &(! u*6/]F! G! ./0(! 6E&1()-/()*+! 23! '*M(! 2&1! 7*+21! .3@6)'1! γ 8! K+!

./0()'36)&0F! )6! +&! +?'&11)(&! ./1! 6E?4/63/()*+! 23! ./0/-;(0&! α ! <3)! (0/23)(! 6&1!

.0?7?0&+'&1!0&2)1(0)@3()4&1!23!0?A36/(&308!9E=].*(=;1&!2&!+366)(?!2&1!'*M(1!7):&1!

.&3(! C(0&! 6&4?&! 1/+1! /77&'(&0! 6&1! 0?136(/(1! 7*0-&618! Z6! 1377)0/F! 2/+1! 6&1!

)+(&0.0?(/()*+1F!2&!A/02&0!&+!-?-*)0&!<3&!6&1!(0/+17&0(1!&+!.*6)()<3&! C !2*)4&+(!

+*+!1&36&-&+(!.&0-&((0&!6/!0&2)1(0)@3()*+F!-/)1!/311)!7)+/+'&0!6&1!'*M(1!7):&1!2&!

6E*.?0/(&30! m 8! Z61!'*+'63&+(!<3&!.631! 6&!'*M(!2E3()6)1/()*+!2&1!7*+21!.3@6)'1! γ !

&1(!?6&4?F!.631!6&!7)+/+'&-&+(!./0!6&!@32A&(!A?+?0/6!&+(0/j+&0/!2&!2)1(*01)*+1!23!

>&67/0&8!!

!

D/+1! 6&30! ./.)&0! ,0&-&0! &$' "78! VSWWXY! *+(! /2*.(?! 6/! '*+'&.()*+F! 2?\G!

/2*.(?&! ./0! D*@@1! &(! u*6/]! VSWWeYF! 1&6*+! 6/<3&66&! 6&! 1&04)'&! 3+)4&01&6! 1&!

0?23)1/)(! &11&+()&66&-&+(! G! 3+&! .*6)()<3&! 2&! 0&2)1(0)@3()*+! ./0! 6/! (/0)7)'/()*+8!

Q/)1! 6/! 0&2)1(0)@3()*+F!&+!&66&B-C-&F!+E&1(!./1! 6/!1&36&! \31()7)'/()*+!0/()*++&66&!

.*11)@6&! 2&! 6E&:)1(&+'&! 2&1! *@6)A/()*+1! 2&! 1&04)'&! 3+)4&01&68! 9E/..0*'=&!

+*0-/()4&! 3()6)1?&! 2/+1! 6&! ./.)&0! 6/)11&! 2&! 'T(?! 3+! '&0(/)+! +*-@0&! 2E/1.&'(1!

)-.*0(/+(1! 23! .0*@6;-&8! [3! 0/+A! 2&1<3&61F! 6&1! '*+1)2?0/()*+1! &+! (&0-&1!



!"#$%&'()'*+",%$#&'()'''''''''''''''''''''''''-&.$%/0'()'*/1,"#"%2/0'34',/%0$'3&'54&'34'6&78"#&)!

! "e#!

2E?'*+*-)&!.*6)()<3&!&(! 6/!.*11)@)6)(?!2&!'*+'&4*)0! 6&!1&04)'&!3+)4&01&6!'*--&!

6E&:.0&11)*+!23!2?1)0!2&1!'*+')(*]&+1!2E3+)(?!+/()*+/6&8!

D/+1! 6&! .*)+(! 13)4/+(F! +*31! &:.*1&0*+1! 3+&! /3(0&! -*2?6)1/()*+!

'*-./0/()4&! 2&1! -*2&1! 2&! 7)+/+'&-&+(8! ,0&-&0! &$' "7)! VSWW#YF! ]! '*-./0&+(! 6&!

7)+/+'&-&+(!./0!6&1!1&04)'&1!0?1&04?1!G!'&63)!./0!6/!'=/0A&!2E/'';18!



!"#$%&'()'*+",%$#&'()'''''''''''''''''''''''''-&.$%/0'()'*/1,"#"%2/0'34',/%0$'3&'54&'34'6&78"#&)!

! "ee!

R$8!,*-./0/)1*+!&+(0&!1&04)'&!0?1&04?1!&(!'=/0A&!

2E/'';1!U!

!

J*31! 2*++*+1! )')! 3+&! .0?1&+(/()*+! 1)-.6)7)?&! 2&! 6/! -*2?6)1/()*+!

2?4&6*..?&!./0!,0&-&0!&$'"7)! VSWW#Y!2/+1! 6&!'/1!.*1(/68!9&30!-*2;6&!./0(!2&! 6/!

'*+1(/(/()*+! <3&! 2/+1! 6&! '*+(&:(&! 2&! 2?0?A6&-&+(/()*+! 23! 1&'(&30! .*1(/6! 3+&!

'&0(/)+&!0?*0A/+)1/()*+!2&!6/!1(03'(30&!2&1!-/0'=?1!1&!2&11)+&8!!

,&((&! 0?*0A/+)1/()*+!.*300/)(! .0&+20&!2&3:! 7*0-&1! L)')! +*(?&1! 1'?+/0))P8!

D/+1! 6&1!2&3:!'/1F! 6E*.?0/(&30!.*1(/6!+/()*+/6! L)')!+*(?!J/()*+/6!I*1(/6!%&04)'&!

)8&!JI%PF!A/02&0/)(!6&!@?+?7)'&!2E3+!-*+*.*6&!L1&'(&30!0?1&04?P8!D/+1!6&!.0&-)&0!

1'?+/0)*!L1'?+/0)*!9PF!'&!1&'(&30!0?1&04?!1&0/)(!'*-.0)1!'*--&!3+!*3!.631)&301!

.0*23)(1F!&+!./0()'36)&0!6/!6&((0&!1(/+2/02!L6&((0&!2&!-*)+1!2&!$o!*3!#o!A!/3!(/0)7!

+*0-/6P8!m*31!6&1!/3(0&1!.0*23)(1!?(/+(!*34&0(1!G!6/!'*+'300&+'&8!D/+1!6&!1&'*+2!

1'?+/0)*!L1'?+/0)*!DPF!6&!1&'(&30!0?1&04?!&1(!'*-.0)1!'*--&!3+&!/'()4)(?!U!6&!JI%!

A/02&0/)(!6&!-*+*.*6&!2&!6/!2)1(0)@3()*+!2&!(*3(!6&!'*300)&08!9/!'*66&'(&F!6&!(0)!&(!

6&! (0/+1.*0(! 1&0/)&+(! &3:F! *34&0(1! G! 6/! '*+'300&+'&8! 9&! JI%! .*300/)(! @)&+!

&+(&+23!6&1!7*30+)0F!'*--&!1&1!'*+'300&+(1F!&(!)6!/30/)(!6E*@6)A/()*+!2E*340)0!1*+!

0?1&/3!2&!2)1(0)@3()*+!/3!'*300)&0!2&!1&1!'*+'300&+(18!

D/+1! 6&1! 2&3:! 1'?+/0))F! 6&! JI%! 1&! 4&00/)(! )-.*1&0! 3+&! '*+(0/)+(&! 2&!

1&04)'&! 3+)4&01&6!U! 6v*@6)A/()*+! 2&! 1&04)0! (*3(! '*+1*--/(&30! &+! 7/)1/+(! 6/!

2&-/+2&8!I/0!/)66&301F!)6!/30/)(!/311)!6E*@6)A/()*+!2&!.0/()<3&0!3+!(/0)7!3+)7*0-&8!

D/+1! (*31! 6&1! '/1F! )6! 2&40/)(! ./04&+)0! G! 6E?<3)6)@0&! @32A?(/)0&F! '&! <3)! 13..*1&!

<3&! 6&! 1&'(&30! 0?1&04?! 7*30+)11&! /11&w! 2&! 0&4&+31! .*30! '*-.&+1&0! 6&1! .&0(&1!

A?+?0?&1!./0!6&1!*@6)A/()*+1!2&!1&04)'&!3+)4&01&68!

D/+1! 6&30!/0()'6&F! 6&1!/3(&301!3()6)1&+(!3+!-*2;6&! 1(]6)1?! 0&.0?1&+(/+(! 6&!

1&'(&30!.*1(/68!Z61!?(32)&+(F!1*31!6E/+A6&!23!>&67/0&!&(!2&!6/!(/0)7)'/()*+!*.()-/6&F!

6&1!2&3:!1'?+/0))!1?./0?-&+(F!/4/+(!2&!6&1!'*-./0&08!

!

!

!

!



!"#$%&'()'*+",%$#&'()'''''''''''''''''''''''''-&.$%/0'()'*/1,"#"%2/0'34',/%0$'3&'54&'34'6&78"#&)!

! "eX!

!

[8!,*+(&:(&!2&!6/!-*2?6)1/()*+!U!

!

9&!-*2;6&!'*+1)2;0&!3+!0?1&/3!.*1(/6!1(]6)1?!U!!

Z6! +E]! /! <3&! 2&3:! /'()4)(?1!U! 6/! 2)1(0)@3()*+! 2E3+! 'T(?F! &(! 3+&! /'()4)(?!

'*-.*1)(&! 2&! 6E/3(0&8!,&((&! 2&0+);0&! &1(! '*-.*1?&! 2&! 6/! '*66&'(&F! 23! (0)! &(! 23!

(0/+1.*0(8!!

Z6!]!/!2&3:!.0*23)(1!)+2&:?1!./0! 1, 2j = 8!9&!@)&+!S!&1(!6/!6&((0&!1(/+2/02!&(!

6&!@)&+!$!3+!@)&+!'*-.*1)(&8!

Z6! ]! /! 2&3:! 1*0(&1! 2&! '*+1*--/(&301! )+2&:?1! ./0! ,h r u= 8! 9&1!

'*+1*--/(&301! r !*+(!3+!'*M(!2&!7*30+)(30&!?6&4?F!'&63)!2&1!'*+1*--/(&301! u !

&1(!.631!7/)@6&8!

D&3:!(].&1!2&!7)0-&1!)+(&04)&++&+(!L.*(&+()&66&-&+(P!130!'&!-/0'=?!U!

9E*.?0/(&30!+/()*+/6!+*(?!JI%F!)+2&:?!./0! m !<3)!&1(!3+&!7)0-&!.3@6)<3&!

-/:)-)1/+(!6&!>&67/0&8!

D&1!7)0-&1!.0)4?&1!)+2&:?&1!./0!c !<3)!1*+(!6&1!&+(0/+(1!.*(&+()&618!

H+!.*1&!<3&!U!

jhq !&1(!6/!'*+1*--/()*+!2&!@)&+! j !./0!6&1!'*+1*--/(&301!2&!(].&!h F!

i
jhq !&1(! 6/!<3/+()(?!2&!@)&+! j ! 7*30+)&!./0!6/!7)0-&! i !/3:!'*+1*--/(&301!

h F!

9&!-/0'=?!&1(!(&6!<3&!U!

m c
jh jh jhq q q= + !

9&1!7*+'()*+1!2E3()6)(?!1*+(!2*+'!2*++?&1!./0!6E&:.0&11)*+!13)4/+(&!U!

1 2 1 1 2 2( , ) ,h h h h h h h hU S q q p q p q= − − ! ! ,h r u= ! ! ! LSP!

*h! jhp !&1(!6&!.0):!2&! jhq 8!K(! hS !6&!130.631!2&1!'*+1*--/(&3018!

9&1!'*+1*--/(&301!'=*)1)11&+(!6/!7)0-&!6/!-*)+1!'=;0&!2*+'!*+!/!U!

min ;m c
jh jh jhp p p =   F!

!

9&1!'*+2)()*+1!2&!.0&-)&0!*020&!2&!6/!-/:)-)1/()*+!2&!6E3()6)(?!1*+(!(&66&1!

<3&!U!



!"#$%&'()'*+",%$#&'()'''''''''''''''''''''''''-&.$%/0'()'*/1,"#"%2/0'34',/%0$'3&'54&'34'6&78"#&)!

! "ei!

h
jh

jh

S p
q

∂ =
∂

F! ! ! ! ! ! ! ! ! L$P!

!

I*30! 2&1! 0/)1*+1! 2&! 1)-.6)7)'/()*+F! 6&1! /3(&301! 7*+(! 6E=].*(=;1&! <3&U!
2

1 2
0h

h h

S
q q

∂ =∂ ∂ 8!!

!

[)+1)F! 6/! 2&-/+2&! 2E3+! '*+1*--/(&30! .*30! 3+! @)&+! j ! 2?.&+2!

&:'631)4&-&+(!23!.0):! jp F!&(!&1(!)+2?.&+2/+(!2&1!.0):!2&1!/3(0&1!@)&+18!

m*3(&1!6&1!7)0-&1!*+(!6/!-C-&!1(03'(30&!2&!'*M(!13)4/+(&!U!

B! 9&! '*M(! ./0! 3+)(?! /11*')?! G! 6E/'()4)(?! S! L'*66&'(&F! (0)! &(! (0/+1.*0(P! &1(!

1.?')7)<3&!.*30!'=/<3&!'*+1*--/(&30!&(!'=/<3&!.0*23)(!-/)1!&1(!)+2?.&+2/+(!

2&1!<3/+()(?1!L6/!(&'=+*6*A)&!&1(!6)+?/)0&PF!)6!&1(!+*(?! jhc !/4&'! jr juc c> 8!

B! 9&! '*M(!./0!3+)(?! /11*')?! G! 6E/'()4)(?! $! L2)1(0)@3()*+P! &1(! +*(?! k 8! Z6! &1(!

)+2?.&+2/+(!2&! j !L(].&!2&!'*+1*--/(&30PF!2&! h !L.0*23)(P!&(!2&1!<3/+()(?18!

B!Z6!+E]!/!./1!2&!'*M(!7):&"8!

B!9&!'*M(!(*(/6!./0!3+)(?!1.?')7)<3&!G!3+!'*+1*--/(&30!&(!3+!.0*23)(!&1(!

2*++?!./0!U! jhc k+ 8!

!

9/!7*+'()*+!*@\&'()7!23!JI%!&1(!2*++?&!./0!U!

r uW U Uα= + F!! /4&'! 1α ≥ ! ! ! ! ! ! L"P!

!

9&!JI%!-/:)-)1&!2*+'!6/!1*--&!.*+2?0?&!2&1!3()6)(?1_8!!

%)! 1α = ! F! W ! &1(! 3+&! 7*+'()*+! 2&! >&67/0&! 3()6)(/0)1(&F! <3)! /4&'! 2&1!

.0?7?0&+'&1! <3/1)B6)+?/)0&1! &1(! ?<3)4/6&+(&! /3! 130.631! (*(/68! %)! 1α > F! /6*01! 3+!

.*)21!13.?0)&30!&1(!2*++?!/3:!'*+1*--/(&301!L'*M(&3:P!2&!(].&! r 8!!

!

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

"! 9E)+(0*23'()*+! 2E3+! '*M(! 7):&! .*1)()7! 2/+1! 6&! -*2;6&! 6&! 0&+20/)(! .631! '*+7*0-&! G! 6/! 0?/6)(?! &(! G! 6/!
'*+'631)*+! 2&! +*-@0&3:! /3(&301! 130! 6&1! '/0/'(?0)1()<3&1! 2&! -*+*.*6&! +/(30&6! 2&1! 1&04)'&1! .*1(/3:! L!
I/+w/0!VSWWSYP!c!-/)1!&66&!+&!'=/+A&0/)(!./1!6&1!0?136(/(1!*@(&+318!
_!I*30!6)-)(&0!6E/-.6&30!2&!6E/+/6]1&!/3:!<3&1()*+1!2&!'*M(1F!6&1!/3(&301!7*+(!6E=].*(=;1&!<3E)6!+E&:)1(&!./1!
2&!.0*@6;-&1!2E/A&+'&!&+(0&!6&!JI%!&(!1*+!0?A36/(&308!



!"#$%&'()'*+",%$#&'()'''''''''''''''''''''''''-&.$%/0'()'*/1,"#"%2/0'34',/%0$'3&'54&'34'6&78"#&)!

! "eW!

9&! ./0/-;(0&! α ! .&3(! C(0&! '*-.0)1! '*--&! 0&76?(/+(! 6E)+(&+1)(?! 2&! 6/!

0&2)1(0)@3()*+!&+(0&!6&1!2&3:!(].&1!2&!'*+1*--/(&3018!!

%)! 1α = F!/6*01!6&!JI%!+E&1(!.0?*''3.?!<3&!./0!6E&77)'/')(?F!&(!)6!+E]!/!./1!2&!

\31()7)'/()*+!G!13@4&+()*++&0!6&1!'*+1*--/(&301!'*M(&3:!/3!2?(0)-&+(!2&1!.&3!

'*M(&3:8! [4&'! 1α > F! 6/! 7*+'()*+! *@\&'()7! 0&76;(&! /311)! 2&1! '*+1)2?0/()*+1!

2E?<3)(?F!&(!6/!.*6)()<3&!2&!.0):!4/!C(0&!3()6)1?&!&+!./0()&!'*--&!3+!)+1(03-&+(!

2&!0&2)1(0)@3()*+8!

!

9&!JI%!7/)(!7/'&!G!(0*)1!'*+(0/)+(&1!U!

B!9/!'*+(0/)+(&!@32A?(/)0&!U! 0mπ = F! 6&1!.0):!2*)4&+(!C(0&!'=*)1)1!2&! (&66&!

1*0(&!<3&!6&1!0&4&+31!'*340&+(!\31(&!6&1!'*M(1!(*(/3:#8!

B!9/!'*+(0/)+(&!2E3+)7*0-)(?!2&1!.0):!U! m m m
jr ju jp p p= = F!6&1!.0):!2*)4&+(!C(0&!

6&1!-C-&!.*30!'=/<3&!(].&!2&!'*+1*--/(&308!

B! 9/! '*+(0/)+(&! 2&! 1&04)'&! 3+)4&01&6!U! 6&! JI%! 2*)(! 1/()17/)0&! (*3(&1! 6&1!

2&-/+2&1! /3! .0):! m
jp 8! K+! 2E/3(0&1! (&0-&1F! )6! +&! .&3(! 0&731&0! 2&! 1&04)0! 6&1!

'*+1*--/(&301!'*M(&3:e8!

!

,0&-&0!&$'"78!VSWW#Y!'*+1(03)1&+(!2*+'!2&3:!1'?+/0))!2&!6)@?0/6)1/()*+!U!

SB! %'?+/0)*! 9!U! 6&!JI%!2?()&+(! 3+!-*+*.*6&! 6?A/6! 130! 6&! @)&+! S! L1&04)'&!

0?1&04?PF! &(! 6&! @)&+! $! &1(! *34&0(! G! 6/! '*+'300&+'&8! 9/! '*+(0/)+(&! 2&! 1&04)'&!

3+)4&01&6!1E)-.*1&!/3!JI%!.*30!6&1!2&3:!(].&1!2&!@)&+18!

$B!%'?+/0)*!D!U!9&!JI%!2?()&+(!6&!-*+*.*6&!23!0?1&/3!2&!2)1(0)@3()*+8!9&1!

/3(0&1! /'()4)(?1! 1*+(! *34&0(&1! G! 6/! '*+'300&+'&F! &(! 6&! JI%! ]! ./0()').&X8! 9&1!

&+(0/+(1!2*)4&+(!3()6)1&0!6&!0?1&/3!23!JI%!.*30!6/!2)1(0)@3()*+!2&!6&30!'*300)&08!

9&!JI%!)-.*1&!3+!.0):!L'=/0A&P!2E/'';1!2&! ja !L./0!3+)(?PF!&(! )6!2*)(!7*30+)0!3+!

/'';1!G!1*+!0?1&/3!G!(*3(!*.?0/(&30!&+!7/)1/+(!6/!2&-/+2&8!

J*31!+&!.0?1&+(&0*+1!./1!)')!6E)+(?A0/6)(?!2&!6E?(32&!7*0-&66&!2&!'&1!2&3:!

1'&+/0))! L*+! 6/! (0*34&0/! &+! /++&:&! xxsZF! ..8! xxxZs! G! x9ZZ! P8! J*31! +*31!
!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
#!9&1!0?136(/(1!+&!1*+(!./1!-*2)7)?1!1)!6/!'*+(0/)+(&!+E&1(!./1!1(0)'(&-&+(!.*1?&!L! 0π ≥ P8!
e! 9E)-.*0(/+'&! 2&1! '*+(0/)+(&1! )+1()(3()*++&66&1! L&(! &+! ./0()'36)&0! 6/! (/0)7)'/()*+! 3+)7*0-&! &(! 6&! 1&04)'&!
3+)4&01&6P! /! ?(?! 2&! +*-@0&31&! 7*)1! 1*36)A+?&! ./0! 6/! 6)((?0/(30&! 130! 6&1! 1&04)'&1! .*1(/3:! L,0&>! /+2!
y6&)+2*07&0VSWW$YP8!
X!9/!'*+(0/)+(&!2&!1&04)'&!3+)4&01&6!63)!)-.*1&!'&((&!./0()')./()*+8!



!"#$%&'()'*+",%$#&'()'''''''''''''''''''''''''-&.$%/0'()'*/1,"#"%2/0'34',/%0$'3&'54&'34'6&78"#&)!

! "Xo!

'*+(&+(*+1F!2/+1!'&!<3)!13)(F!2E&:.*1&0! 6&1!.0)+')./3:!0?136(/(1!2&!'&((&!?(32&F!

/4/+(!2&!./11&0!G!6/!'*-./0/)1*+!2&1!1'?+/0))8!

S8!%'?+/0)*!98!

!

D/+1!'&!1'?+/0)*F!6&!.0*@6;-&!2&1!.0):!*.()-/3:!23!JI%!1&!2?'0)(!2&!6/!

7/f*+!13)4/+(&!U!

I0*A0/--&!S!U!

( ) ( )1 2 1 1 2 2 1 2 1 1 2 2

,1 2

max , ,m m m c
r r r r r u u u u u u

m mp p

S q q p q p q S q q p q p qα  − − + − −  ! L#/P!

1g'U!

! ! ( ) ( ) ( )1 1 1 2 2 2 1 1 1 0m m m
r r r r u up c k q p c k q p c k q− − + − − + − − = !L#@P!

! ! 2 2
m c

up p≥ ! ! ! ! ! ! ! L#'P!

!

9/!'*+2)()*+!L#@P!&1(!3+&!'*+(0/)+(&!2&!@32A&(8!,=/<3&!(&0-&!-&130&!6&1!

@?+?7)'&1!L*3!6&1!.&0(&1P!()0?1!2&!6/!2&11&0(&!2E3+!1&A-&+(!./0()'36)&0!23!-/0'=?8!

Z6!+E]!/!./1!2&!(&0-&!.*30!6/!2&-/+2&!2&!@)&+!$!./0!6&1!'*+1*--/(&301!2&!(].&!

u F!.3)1<3&!6&!JI%!0?/6)1&!7*0'?-&+(!3+!.0*7)(!+36!130!'&!1&A-&+(!U!6/!2&-/+2&!

+E&1(!.*1)()4&!<3&!1)!6&1!.0):!1*+(!?A/3:!/3:!'*M(18!

!

9&! (/@6&/3! 13)4/+(! 0&.0&+2! 6&1! .0)+')./3:! 0?136(/(1! 2&! 6E?(32&! 7*0-&66&!

23!1'?+/0)*!98!9&1!.0):!*.()-/3:!23!JI%!1&0*+(!13.?0)&301!*3!?A/3:!G!6&30!'*M(!

-*]&+! 1&6*+! 6/! 4/6&30! .0)1&! ./0! 6&! ./0/-;(0&! α ! <3)! (0/23)(! 6E)+(&+1)(?! 2&! 6/!

0&2)1(0)@3()*+! &+(0&! 6&1! 2&3:! (].&1! 2&! '*+1*--/(&301F! 2*+'! 6&1! *@\&'()71! 23!

0?A36/(&308!

!

( ) ( )1 2 1 2, ,r uS q q S q q= !.*30!(*31! ( )1 2,q q !

s/6&30!2&!α ! I0):!*.()-/3:!

%)! 1α = !! 1 1
1

2 2

2
m r u

m
r

c cp k

p c k

+= +

= +
!



!"#$%&'()'*+",%$#&'()'''''''''''''''''''''''''-&.$%/0'()'*/1,"#"%2/0'34',/%0$'3&'54&'34'6&78"#&)!

! "XS!

%)! 1α > !! 1 1
1

2 2

2
m r u

m
r

c cp k

p c k

+> +

< +
!

%*30'&!U!,0&-&0!&$'"7)!VSWW#Y8!

%)! 1α > !6&1!.0):!2&1!2&3:!@)&+1!1*+(!?A/3:!G!6&30!'*M(!-*]&+8!K(!6&!@)&+!S!

13@4&+()*++&!6&!@)&+!$8!,&!0?136(/(!&1(!/11&w!)+(3)()78!9&!JI%!+&!4&+2!6&!@)&+!$!

<3E/3:! '*+1*--/(&301! 2&! (].&! r F! <3)! *+(! 3+! .*)21! .631! )-.*0(/+(! 2/+1! 1/!

7*+'()*+! *@\&'()7F! /6*01! <3&! 6&! @)&+! S! &1(! 7*30+)! /3:! 2&3:! (].&1! 2&!

'*+1*--/(&3018!D&!.631F!6&!JI%!@?+?7)')&!23!-*+*.*6&!6?A/6!.*30!6&!@)&+!SF!&(!

6&1!'*+1*--/(&301!2&!(].&! u !+E*+(!2*+'!./1!6&!'=*):!2&!6&30!7*30+)11&30!.*30!

'&!@)&+8!Z6!&1(!2*+'!.*11)@6&!2&!6&1!N!(/:&0!O!&+!6&30!)-.*1/+(!3+!.0):!13.?0)&30!G!

6&30! '*M(8! %3@4&+()*++&0! 6&! @)&+! $! 1)A+)7)&! /6*01! /''*02&0! 6/! .0)*0)(?! /3:!

'*+1*--/(&301!<3)!N!.;1&+(!O!6&!.631!6*302!2/+1!6/!7*+'()*+!2&!>&67/0&8!

%)! 1α = !9&!.0):!23!@)&+!S!&1(!/6*01!13.?0)&30!G!1*+!'*M(!-*]&+!/6*01!<3&!

6&!.0):!23!@)&+!$!&1(!)+7?0)&30!G!1*+!'*M(!-*]&+8!m*31!6&1!'*+1*--/(&301!*+(!3+!

.*)21! ?A/6! 2/+1! 6/! 7*+'()*+! *@\&'()7! &(! )6! +E]! /! ./1! 2&! 0/)1*+! 2&! .0/()<3&0! 2&!

0&2)1(0)@3()*+F!4)/!2&1!13@4&+()*+1!'0*)1?&18!

!

$8!%'?+/0)*!D8!

!

,*--&!2/+1! 6&!1'?+/0)*!.0?'?2/+(F! 6&!./0/-;(0&!α ! \*3&!3+!0T6&!'03')/6!

2/+1! 6/! 2?(&0-)+/()*+! 2&! 6/! 1*63()*+8! D/+1! '&! 1'?+/0)*F! 6&! .0*@6;-&! 2&1! .0):!

*.()-/3:!23!JI%!&1(!2?'0)(!/)+1)!U!

!

I0*A0/--&!$!U!

( ) ( )1 2 1 1 2 2 1 2 1 1 2 2

, , ,1 2 1 2

max , ,m m c c
r r r r r u u u u u

m m c cp p p p

S q q p q p q S q q p q p qα  − − + − −  !! ! LS$/P!

1g'!U!

( ) ( ) ( ) ( )1 1 1 2 2 2 1 1 1 2 2 2 0m m c c
r r r r u u u up c k q p c k q p c k q p c k q− − + − − + − − + − − = ! LS$@P!

m c
j jp p≥ ! 1,2.j = ! ! ! ! ! ! ! ! LS$'P!

!



!"#$%&'()'*+",%$#&'()'''''''''''''''''''''''''-&.$%/0'()'*/1,"#"%2/0'34',/%0$'3&'54&'34'6&78"#&)!

! "X$!

9E&:.0&11)*+! LS$@PF! (0/23)(! 6/! '*+(0/)+(&! 23! @32A&(! 23! JI%8! 9&1! 2&3:!

.0&-)&01! (&0-&1! -&130&+(! 1&1! .0*7)(1! 2)0&'(1! L*3! 1&1! .&0(&1P! .0*4&+/+(! 2&! 6/!

4&+(&!G!1&1!.0*.0&1!'*+1*--/(&3018!9&1!(&0-&1!0&1(/+(1!'*00&1.*+2&+(!/3!(*(/6!

2&!'=/0A&!2E/'';1!'*66&'(?&!/3.0;1!2&1!'*+'300&+(18!

!

!

9&!(/@6&/3!13)4/+(!0?13-&!6&1!0?136(/(1!2&!6E?(32&!7*0-&66&!23!1'?+/0)*!D8!

9&!+)4&/3!2&1!.0):!*.()-/3:F!'*--&!'&63)!2&!6/!'=/0A&!2E/'';1F!2?.&+2&+(!G!6/!

7*)1!2&!6/!4/6&30!.0)1&!./0!6&!./0/-;(0&!α !&(!2&!'&66&!.0)1&!./0!6&!./0/-;(0&!γ 8!

,&!2&0+)&0!&1(!6&!-36().6)'/(&30!/11*')?!G!6/!'*+(0/)+(&!2&!@32A&(!23!JI%8!

!

( ) ( )1 2 1 2, ,r uS q q S q q= !.*30!(*31! ( )1 2,q q !

s/6&30!2&!α ! ! I0):!*.()-/3:! s/6&30!2&! ja !L.0):!2E/'';1P!

1α = ! ! m
j jr

c
j ju

p c k

p c k

= +

= +
!

ja k= !

1 2 0γ γ= = ! 1 ,

1 1 ,

m
j jr

m
j jr

c
j ju

c
j ju

p c k
p

p c k
p

λ α
λ ε

λ
λ ε

− − −=

− − −=

!

1 .
c
j

j
ju

p
a k kλ

λ ε
−= + > !

1α ≠ !

1 0γ > ! &(!

2 0γ > 8! 2
jr jum c

j j j

c c
p p p k

+
= = = + !

2
jr ju

j

c c
a k

−
= + !

%*30'&!U!,0&-&0!&$'"7)!VSWW#Y8!!

[4&'! λ ! &1(! 6&!-36().6)'/(&30!/11*')?!G! 6/! '*+(0/)+(&! LS$'P!c! &(! jrε ! &1(! 6/!4/6&30!

/@1*63&!2&!6E?6/1()')(?!.0):!2&! juq !8!

!

%)! 1α = !L6&1!'*+1*--/(&301!.;1&+(!(*31!6&!-C-&!.*)21!2/+1!6/!7*+'()*+!

*@\&'()7PF! /6*01! 6E&:)A&+'&! 2E*.()-/6)(?! '*+23)(! G! 3+&! (/0)7)'/()*+! /3! '*M(!

-/0A)+/68! Z6! +E]! /! ./1! 2&! 13@4&+()*+! '0*)1?&F! &(! 6/! '=/0A&! 2E/'';1! &1(! 7):?&! /3!

'*M(!-/0A)+/6!2&!2)1(0)@3()*+8!9&!JI%!(/0)7&!2&!7/f*+!3+)7*0-&!-/)1!G!3+!.0):!

?6&4?!?A/6!/3!'*M(!2&1!'*+1*--/(&301!2&!(].&! r !8!Z6!]!/!2*+'!3+!?'0?-/A&!U!6&1!



!"#$%&'()'*+",%$#&'()'''''''''''''''''''''''''-&.$%/0'()'*/1,"#"%2/0'34',/%0$'3&'54&'34'6&78"#&)!

! "X"!

'*+1*--/(&301!.&3!'*M(&3:!1*+(!2&11&04)1!./0!6&1!7)0-&1!.0)4?&1!G!6&30!.0*.0&!

'*M(!-/0A)+/68!,&((&!1*63()*+!&1(!3+!*.()-3-!2&!.0&-)&0!0/+Ai8!!

!

!

J?/+-*)+1F! &66&! '*+23)(! G!3+&! 1)(3/()*+!2/+1! 6/<3&66&! 6&!.0):!3+)7*0-&!

&1(!3+&!'*+(0/)+(&!2?+3?&!2&!1&+18!K+!&77&(F! 6&!JI%!*770&! 6&!-C-&!.0):!G! (*31F!

-/)1! )6! &:)1(&! 3+&! /6(&0+/()4&! -*)+1! '*M(&31&! .*30! 6&1! '*+1*--/(&301! .&3!

'*M(&3:8!%&6*+!,0&-&0!&(!/68!VSWW#F!.8!$#WYF!N!<+%2'#&247$'%2'5&#9'%0$4%$%5&)'N8' 1α = A'

"77'./02411&#2'#&.&%5&'$+&'2"1&';&%=+$A'"03'$+&#&'%2'0/'./0.&#0&'8/#'#&3%2$#%>4$%/0)'<+&'

/,$%141' %2' $+&0' ".+%&5&3' $+#/4=+' 1"#=%0"7' ./2$' ,#%.%0=A' ,#/5%3&3' $+"$' %2' "' 8&"2%>7&'

2/74$%/08!O8!D/+1! 6&!-*2;6&F!3+&! (&66&! (/0)7)'/()*+!&1(!40/)-&+(!.*11)@6&!./0!2&1!

@)/)1!)+2)0&'(18!!

9&!JI%!(/0)7&!G!2&1!.0):!?A/3:!/3!'*M(!-/0A)+/6!2&1!'*+1*--/(&301!2&!

(].&! r 8! ,&1! .0):! 1*+(! *77&0(1! G! 6E&+1&-@6&! 2&1! '*+1*--/(&301! -/)1! 1&361! 6&1!

'*+1*--/(&301! '*M(&3:! '=*)1)11&+(! 6&! JI%! '*--&! 7*30+)11&308! 9&1! 7)0-&1!

.0)4?&1!*770&+(!/3:!'*+1*--/(&301!2&!(].&! u !3+!.0):!?A/6!G!6&30!'*M(!-/0A)+/6!

L-/)1!+E/''&.(&+(!./1!2&!2&11&04)0!6&1!'*+1*--/(&301!'*M(&3:P8!9&!(/0)7!2E/'';1!

/3! 0?1&/3! &1(! ?A/6! /3! '*M(! -/0A)+/6! 2E/'';1F! k ! F! .*30! /1130&0! <3&! 6&! '*M(!

-/0A)+/6! 2&! 6/! 7)0-&! .0)4?&! 0&76;(&! @)&+! 6&! 40/)! '*M(! -/0A)+/6! 1*')/68! Z6! &1(! G!

0&-/0<3&0! <3&! 2/+1! '&! '/1F! 6E?'0?-/A&! 0?/6)1?! ./0! 6&1! 7)0-&1! .0)4?&1! &1(!

1*')/6&-&+(!*.()-/6F!.3)1<3E)6!.&0-&(!2E*770)0!G!'=/<3&!(].&!2&!'*+1*--/(&30!

3+!.0):! '*00&1.*+2/+(! G! 1*+! '*M(!-/0A)+/6F!-/6A0?! 6/! '*+(0/)+(&!2E3+)7*0-)(?!

2&1!(/0)71!)-.*1?&!/3!JI%8!

!

^+&! 4/6&30! 2&! α ! ?6&4?&! /@*3()(! /311)! G! 3+&! 13@4&+()*+! 2&1! .0):! 2&1!

'*+'300&+(1!./0!6&!JI%8!J?/+-*)+1F!6&!.0):!2&!-/0'=?!.&3(!1E?(/@6)0!/3B2&1131!

23!'*M(!-/0A)+/6!2&1!'*+1*--/(&301!2&!(].&!u F!.3)1<3&!6/!'=/0A&!2E/'';1!.&3(!

C(0&! 3()6)1?&! .*30! /''0*j(0&! 6&1! .0):! 2&1! '*+'300&+(18! ,&((&! 1*63()*+! '0?&! 3+&!

13@4&+()*+!&+(0&! 6&1!A0*3.&1! L2&! u !4&01! r P!-/)1!./1!+?'&11/)0&-&+(!&+(0&! 6&1!

.0*23)(18!!

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
i!,&! 0?136(/(!2)77;0&!2&! '&63)! *@(&+3!2/+1! 6&! 1'?+/0)*!.0?'?2&+(F! 2/+1! 6&<3&6! 6/! 1*63()*+!+E&1(! \/-/)1!3+!
*.()-3-!2&!.0&-)&0!0/+A8!



!"#$%&'()'*+",%$#&'()'''''''''''''''''''''''''-&.$%/0'()'*/1,"#"%2/0'34',/%0$'3&'54&'34'6&78"#&)!

! "X_!

^+&!4/6&30! )+(&0-?2)/)0&!2&! α ! '0?&! /311)!3+&! 13@4&+()*+! '0*)1?&! &+(0&!

6&1!A0*3.&1F!-/)1!G!3+!+)4&/3!.631!7/)@6&8!9&1!'*+1*--/(&301!2&!(].&! r !./]&+(!

3+! .0):! .631! @/1! <3&! 6&30! '*M(F! -/)1! <3)! &1(! .631! =/3(! <3&! '&63)! <3&! 6&1!

'*+1*--/(&301!2&!(].&!u !./]&+(!/3:!7)0-&1!.0)4?&18!

!

!

!

q3/+2! 1α > F! )6! ]! /!3+&! 13@4&+()*+! &+(0&! 6&1! (].&1!2&! '*+1*--/(&301!U!

6&1! '*+1*--/(&301! r ! ./]&+(! -*)+1! <3&! 6&30! '*M(F! &(! 6&1! '*+1*--/(&301! u !

./]&+(!.631!<3&!6&30!'*M(8!9&!.0):!13@4&+()*++?!.0*.*1?!/3:! r !&1(!7)+/+'?!./0!

6/!'=/0A&!2E/'';18!,&66&B')!&1(!7):?&!/3!2&1131!23!'*M(!-/0A)+/6!2E/'';18![)+1)F!6/!

'=/0A&! 2E/'';1! &1(! &+! 7/)(! 3()6)1?&! '*--&! -*]&+! .*30! 6&4&0! 3+&! (/:&! 130! 6&1!

'*+1*--/(&301!.&3!'*M(&3:!.*30!13@4&+()*++&0!6&1!'*+1*--/(&301!'*M(&3:8!

,0&-&0! &$' "7)! VSWW#Y! &:.6)')(&+(! '&1! 0?136(/(1! 2&! 6/! 7/f*+! 13)4/+(&8! P'N8'

./02411&#2'+"5&'%3&0$%."7',#&8&#&0.&2A'$+&%#'./0241,$%/0',"$$&#02'"#&'2%1%7"#)'Q&0.&A'

$+&'$;/'=//32'"#&'./0241&3'%0'$+&'2"1&',#/,/#$%/0'>9'"77'./0241&#2A'"03'%$'%2'.7&"#'$+"$'

"'.#/22:24>2%39'>&&$;&&0'=//3'."00/$'".+%&5&'"09'#&3%2$#%>$%/0bV!,0&-&0!&$'"7)F!SWW#F!

.8!$e$Y8!!

9&1! 13@4&+()*+1! '0*)1?&1! +&! .&34&+(! .&0-&((0&! 2E/((&)+20&! 2&1! @3(1!

0&2)1(0)@3()71!<3&! 1)! 6&!@)&+!S!&1(! '*+1*--?!2/+1!3+&!.631!A0/+2&!.0*.*0()*+!

./0!6&1!'*+1*--/(&301!2&!(].&! r 8!D/+1!'&!'/1F!3+&!13@4&+()*+!23!@)&+!$!4&01!6&!

@)&+! S! @?+?7)')&0/! /3:! '*+1*--/(&301! 2&! (].&! r ! &(! 2*+'! .&0-&((0/! 3+&!

0&2)1(0)@3()*+8!9/!1(03'(30&!2&!.0):!*.()-/6&!&1(!/6*01!2?(&0-)+?&!&+!'*-./0/+(!

6&1! @?+?7)'&1! 0&2)1(0)@3()71! &(! 6&1! .&0(&1! 2E&77)'/')(?! '0??&1! ./0! 6&1! 13@4&+()*+1!

'0*)1?&18!%)! 6&1!.0*.*0()*+1!1*+(!?A/6&1F! )6!+E]!/!./1!2&!@?+?7)'&!0&2)1(0)@3()7F!&(!

6E&:)A&+'&! 2E*.()-/6)(?! '*+23)(! G! (/0)7&0! /3! '*M(! -*]&+F! 1/+1! 13@4&+()*+!

'0*)1?&8!

!

k8!,*-./0/)1*+!2&1!2&3:!1'?+/0))8!

!
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! "X#!

9&! @3(! 2&! 6/! '*-./0/)1*+! ?(/@6)&! ./0! ,0&-&0! &$' "7)! VSWW#Y! &1(! 2&!

2?(&0-)+&0! <3&66&! *0A/+)1/()*+! 2&! -/0'=?! .&0-&(! 2E/((&)+20&! 6&! .631! =/3(!

+)4&/3!2&!>&67/0&8!K+! 1&!@/1/+(! 130! 6&1! 0?136(/(1!431! ')B2&1131F! )61! 7*30+)11&+(!

3+&! 0?.*+1&! )+(3)()4&! G! '&((&! <3&1()*+8! N!6+%7&' &".+' 2&$$%0=' %05/75&2' %$2' 2,&.%8%.'

./02$#"%0$2A$+&' #&2$#%.$%/02' %1,/2&3' /0' $+&' ,#%.%0=' ,/7%.9' .&#$"%079' ",,&"#' $/' >&'1/#&'

2&5&#&'%0'$+&'2.&0"#%/'R!O!V,0&-&0!&(!/68!SWW#F!.8!$e"Y8!

!

!

!K+! 7/)(F! 6&! 1'?+/0)*!D! 6/)11&! .631! 2&! .*11)@)6)(?1! 2E/'()*+! /3!JI%8!J*+!

1&36&-&+(F!)6!/!6/!.*11)@)6)(?!2E?(/@6)0!1&1!(/0)71F!-/)1!)6!.&3(!/311)!7):&0!6/!'=/0A&!

2E/'';1! &(! /)+1)! )+763&0! 130! 6&1! .0):!.0/()<3?1!./0! 1&1! '*+'300&+(18! I3)1<3&! 6&1!

7)0-&1! .0)4?&1! 1*+(! 1.?')/6)1?&1! 2/+1! 6/! 2&11&0(&! 2&1! '*+1*--/(&301! .&3!

'*M(&3:F! '&((&! '=/0A&!2E/'';1! &1(! &+! 7/)(! ?<3)4/6&+(&! G!3+&! (/:&! )-.*1?&! G! '&1!

'*+1*--/(&3018! ,&6/! .&0-&(! 2&! 13@4&+()*++&0! 6&1! '*+1*--/(&301! '*M(&3:!

2*+(!6&!.*)21!2/+1!6/!7*+'()*+!*@\&'()7!&1(!6&!.631!)-.*0(/+(8!!

S'./0$#"#%/!2/+1! 6&!1'?+/0)*!9F! 6&!JI%!+E/!/3'3+!-*]&+!2E/'()*+!130! 6&1!

.0):!2&!1&1!'*+'300&+(1F!&(!6/!0&2)1(0)@3()*+!L1E)6!]!/!6)&3P!+&!.&3(!1&!7/)0&!<3&!4)/!

1/!.0*.0&!(/0)7)'/()*+8!,&(!/0A3-&+(!13AA;0&!<3&!6&!1'?+/0)*!D!&1(!13.?0)&30!/3!

1'?+/0)*!9!/3!-*)+1!2/+1!6/!-/\&30&!./0()&!2&1!'/18!!

!

,&! 0/)1*++&-&+(! &1(! +?/+-*)+1! (0*.! )+(3)()7! .*30! /4*)0! 4/6&30! 2&!

.0&34&8! I/0! /)66&301F! 2/+1! 6&! 1'?+/0)*! DF! 6&! JI%! &1(! '*+'300&+'?! 130! (*31! 6&1!

.0*23)(1F! *+! .&3(! /6*01! 1&! 2&-/+2&0! 1)! 6E)+1(03-&+(! 13..6?-&+(/)0&! 2*+(! )6!

2)1.*1&! L)8&! 6/! '=/0A&! 2E/'';1P! &1(! 1377)1/+(! .*30! '*+(0&@/6/+'&0! '&(! =/+2)'/.!

13..6?-&+(/)0&! L)8&! 6E/@1&+'&! 2&! 1&04)'&! 0?1&04?P8! %&6*+! ,0&-&0! &(! /68! VSWW#Y!

N!<+&' 2&$' /8' 8&"2%>7&' /4$./1&2'403&#' 2.&0"#%/'R' %2' "' 2$#%.$' 24>2&$' /8' $+&' 2&$' /8' 8&"2%>7&'

/4$./1&2'403&#'2.&0"#%/'T)'Q&0.&A'"09'"77/."$%/0'$+"$'."0'>&'".+%5%&3'403&#'2.&0"#%/'R'

."0' "72/' >&' ".+%&5&3' 403&#' 2.&0"#%/' T)' N0' "333$%/0A' $+&#&' &?%2$' "77/."$%/02' ;%.+' "#&'

8&"2%>7&' 403&#' 2.&0"#%/' TA' >4$' 0/$' 8&"2%>7&' 403&#' 2.&0"#%/' R'O8! [3(0&-&+(! 2)(F! &+!

(&0-&1!2&!5&67/0&F! 6&! 7)+/+'&-&+(!2&1!*@6)A/()*+1!2&!1&04)'&!3+)4&01&6!./0! 6&1!

1&04)'&1! 0?1&04?1! &1(! 13.?0)&30! G! '&63)! ./0! 6/! '=/0A&! 2E/'';18!,&((&! '*+'631)*+!

4)&+(!23!7/)(!<3&!6&!JI%!L*3!1*+!0?A36/(&30P!2)1.*1&!2&!.631!2E)+1(03-&+(1!2/+1!



!"#$%&'()'*+",%$#&'()'''''''''''''''''''''''''-&.$%/0'()'*/1,"#"%2/0'34',/%0$'3&'54&'34'6&78"#&)!

! "Xe!

'&!1'?+/0)*!<3&!2/+1!6E/3(0&8!,&!0?136(/(F!/11&w!)+(3)()7F!&1(!)')!2?-*+(0?!.*30!6&!

0?1&/3!.*1(/68!Z6!+E&1(!./1!.*30!/3(/+(!7*0'&-&+(!A?+?0/6)1/@6&F!2/+1!6/!-&130&!

*h!6&!0?1&/3!.*1(/6!.0?1&+(&!2&1!'/0/'(?0)1()<3&1!<3&!6E*+!+&!0&(0*34&!./1!2/+1!

6&1!/3(0&1!)+231(0)&1!2&!0?1&/38!!

D/+1! '&!-*2;6&F!,0&-&0! &$' "7)! VSWW#YF! 7*+(!2?.&+20&! 6&! +)4&/3!2&1!.0):!

*.()-/3:! 23! ./0/-;(0&! α 8! ,&! ./0/-;(0&F! 0&.0?1&+(&! 6&! .*)21! 2&! 6/!

0&2)1(0)@3()*+!2/+1! 6/! 7*+'()*+! *@\&'()7! 2&! 6E*.?0/(&30!2&! 1&04)'&!3+)4&01&68!,&!

<3)! 1)A+)7)&! <3&! 6/! 4/6&30! 2&! '&! ./0/-;(0&! 2?.&+2! 2&1! *0)&+(/()*+1! <3&! 6&!

0?A36/(&30!L*3!6&!6?A)16/(&30P!4&3(!2*++&0!G!6/!.*6)()<3&!2&!1&04)'&!3+)4&01&68!!

I*30! '&! <3)! &1(! 2&! 6/! '*-./0/)1*+! &+(0&! 6&1! 2&3:! -*2/6)(?1! 2&!

7)+/+'&-&+(!23!1&04)'&!3+)4&01&6!L)8&!6&1!2&3:!1'?+/0))PF!,0&-&0!&$'"7)!/00)4&+(!G!

6/!'*+'631)*+!<3E!&+!(&0-&1!2E&77&(!130!6&!@)&+BC(0&!1*')/6F!6&!7)+/+'&-&+(!./0!6&1!

1&04)'&1!0?1&04?1!&1(!13.?0)&30!G!'&63)!./0!6/!'=/0A&!2E/'';18!!

9/! 6)-)(&! 2&! '&! 0?136(/(! 4&+/+(! 23! 7/)(! <3E)6! &1(! @/1?! 130! 3+!-*2;6&! 2&!

0?1&/3! .*1(/6F! &(! <3&! '&! 0?1&/3! .0?1&+(&! (0*.! 2&! ./0()'36/0)(?1! .*30! <3&! 6&!

0?136(/(! 1*)(! (0/+1.*1/@6&1! /3:! /3(0&1! 1&'(&3018! D/+1! 6&! .*)+(! <3)! 13)(! +*31!

.0?1&+(&0*+1! 6/!'*-./0/)1*+!&+(0&! 7)+/+'&-&+(!./0!1&04)'&1!0?1&04?1!&(!!"9'/#'

!7"9F!'&((&!'*-./0/)1*+!?(/+(!?(/@6)&!.*30!6&!'/1!A?+?0/68!



!"#$%&'()'*+",%$#&'()'''''''''''''''''''''''''-&.$%/0'()'*/1,"#"%2/0'34',/%0$'3&'54&'34'6&78"#&)!

! "XX!

R"8!,*-./0/)1*+! &+! 1&04)'&1! 0?1&04?1! &(! I/]! *0!

I6/]!U!

!

,=*+?!&$'"7)'V$oooF!$oo$Y!2?4&6*..&+(!3+!-*2;6&!.&0-&((/+(!2&!'*-./0&0!

6&! 7)+/+'&-&+(! 2&1! *@6)A/()*+1! 2&! 1&04)'&! 3+)4&01&6! ./0! 6&1! 1&04)'&1! 0?1&04?1!

/4&'!'&63)!./0!6&!N!!"9'/#'!7"9!O8!Z61!2?(/)66&+(!'&((&!'*-./0/)1*+!&+!7*+'()*+!2&1!

2)77?0&+(&1! '*+(0/)+(&1! 2&! 1&04)'&! 3+)4&01&6! <3)! 1*+(! )-.*1?&1! G! 6E*.?0/(&30!U!

3@)<3)(?! L)8&! 6/! (/0)7)'/()*+! 3+)7*0-&P! 3+)<3&-&+(! *3! 3@)<3)(?! &(! +*+B

2)1'0)-)+/()*+8!J*31!0&.0&+20*+1!2E/@*02!6&!'*+(&:(&!2&!6/!-*2?6)1/()*+F!/4/+(!

2E&:.*1&0!6/!'*-./0/)1*+!.0*.0&-&+(!2)(&8!

!

[8!,*+(&:(&!2&!6/!-*2?6)1/()*+8!

!

D/+1!'&!'/1F!6E*.?0/(&30!/!6&!'=*):!&+(0&!+&!./1!./]&0!2&!(/:&1!1E)6!/''&.(&!

2E/1130&0! 63)B-C-&! 6&1!*@6)A/()*+1!2&! 1&04)'&!3+)4&01&6F! *3!2&!./]&0!3+&! (/:&!

.*30! +&! ./1! /4*)0! G! 6&1! /113-&08!J*31! &:.*1&0*+1! )')! 6&!-*2;6&! .0*.*1?! ./0!

,=*+?!&$'"7)!V$oo$Y!2&!6/!-?(=*2&!!"9'/#'!7"9!2&!7)+/+'&-&+(!2&1!*@6)A/()*+1!2&!

1&04)'&! 3+)4&01&68! 9&1! /3(&301! .0*.*1&+(! ?A/6&-&+(! 3+&! '*-./0/)1*+! &+(0&! 6/!

-?(=*2*6*A)&!!"9'/#'!7"9!&(!6&1!1&04)'&1!0?1&04?18!!

!

S8!9&!-*2;6&!U!

!

9/!1)(3/()*+!2&!0?7?0&+'&!&1(!6/!13)4/+(&!U!

D&3:! 7)0-&1F! +*(?&1! I ! &(! E F! 1*+(! &+! '*+'300&+'&!.*30! 6&!-/0'=?!2E3+!

@)&+!2&!0?1&/38!,&!0?1&/3!/!2&1!'/0/'(?0)1()<3&1!2&!,4>7%.'4$%7%$9F!&(!6&1!/3(*0)(?1!

.3@6)<3&1!.&34&+(!/4*)0!2&1!*@\&'()71!2&!1&04)'&!3+)4&01&6F! )8&!2E?A/6)(?!2E/'';1!

/3!@)&+!&+!<3&1()*+!2&!(*31!6&1!'*+1*--/(&3018!

Z6!]!/!2&3:!(].&1!2&!'*+1*--/(&301F!+*(?1!U! ,µ µ µ= 8!9/!2)77?0&+')/()*+!

&+(0&!6&1!'*+1*--/(&301!1&!7/)(!&+!7*+'()*+!2&!6/!6*'/6)1/()*+!A?*A0/.=)<3&8!!

!



!"#$%&'()'*+",%$#&'()'''''''''''''''''''''''''-&.$%/0'()'*/1,"#"%2/0'34',/%0$'3&'54&'34'6&78"#&)!

! "Xi!

!

9/! 4/6&30! µ µ= ! L0&1.&'()4&-&+(! µ µ= P! )+2)<3&! 3+&! 6*'/6)1/()*+!

A?*A0/.=)<3&! )-.6)<3/+(! 2&1! '*M(1! 2&! '*++&:)*+! /3! 0?1&/3! 7/)@6&1!

L0&1.&'()4&-&+(!?6&4?1P8!9/!.0*.*0()*+!2&!'*+1*--/(&301!2&!(].&! µ !&1(!α F!&(!

'&66&!2&!'*+1*--/(&301! µ !&1(!α 8!

^+!'*+1*--/(&30!<3)!/'=;(&! q !3+)(?1!23!@)&+F! &(!<3)! 13..*0(&! 6&! (/0)7!

( )T q F! 0&f*)(!3+!130.631!+&(!?A/6!G! ( ) ( )u w q T q= − F!*h! ( )w q ! &1(! 13..*1?&!C(0&!

'0*)11/+(&! &(! '*+'/4&8! 9/! 2&-/+2&! /20&11?&! G! 3+&! 7)0-&! K ! ./0! 3+!

'*+1*--/(&30!./]/+(! 6&! (/0)7! ( )T q !&1(!2*++?&!./0! ( ) ( )w' t T ' q= 8!9/!2&-/+2&!

2E3+!'*+1*--/(&30!?(/+(!)+2?.&+2/+(&!2&!1*+!'*M(!2&!'*++&:)*+8!

^+&! 7)0-&! K I ,E= ! 13@)! 3+! '*M(! ( )KC q,µ ! &+! 7*30+)11/+(! q ! 3+)(?1! 2&!

@)&+1! /3! '*+1*--/(&30! ,µ µ µ= 8! 9&1! /3(&301! 7*+(! 6E=].*(=;1&! <3&!U!

( ) ( )K KC q, C q,µ µ< 8!I*30!(*3(! q !&(!.*30!6&1!2&3:!7)0-&1! K I ,E= !8!9&!.0*7)(!2&!

6/!7)0-&!&1(!/6*01!U!

! ( ) ( ) ( )K Kq, T q, C q,π µ µ µ= − !!

9&! 130.631! A?+?0?! ./0! 6&1! 0&6/()*+1! &+(0&! 3+! '*+1*--/(&30! µ ! &(! 3+&!

7)0-&! K !&1(!U! ( ) ( ) ( ) ( ) ( ) ( )K K K kS q, w q T q, q, w q C q,µ µ π µ µ= − + = − !!

,=*+?! &$' "7)! V$oo$Y! 7*+(! /6*01! 6E=].*(=;1&! <3&!U!

( ) ( )I E I Emax S ,S 0 min S ,S< < !!

,&! <3)! 1)A+)7)&! <3&! 2&11&04)0! 6&1! '*+1*--/(&301! '*M(&3:! +E&1(! ./1!

.0*7)(/@6&!&(!<3&!1/+1!*@6)A/()*+1!2&!1&04)'&!3+)4&01&6F!)61!+E/30*+(!./1!/'';1!/3!

@)&+8!

!

!

$8!D?7)+)()*+1!2&1!*@6)A/()*+1!2&!1&04)'&!3+)4&01&6F!23! 0?A)-&!

2&!0?A36/()*+!&(!2&!6/!(/:&8!

!

/8!*@6)A/()*+1!2&!1&04)'&!3+)4&01&68!



!"#$%&'()'*+",%$#&'()'''''''''''''''''''''''''-&.$%/0'()'*/1,"#"%2/0'34',/%0$'3&'54&'34'6&78"#&)!

! "XW!

9&1! *@6)A/()*+1! 2&! 1&04)'&! 3+)4&01&6! '*+1)1(&+(! &+! 2&3:! '*+(0/)+(&1!

2)77?0&+(&1!<3&!6&!0?A36/(&30!)-.*1&!G!6E*.?0/(&30!=)1(*0)<3&! I 8!

R"'./0$#"%0$&'3U4>%C4%$D!L+*(?&!^P!U!'=/<3&!'*+1*--/(&30!2*)(!/4*)0!/'';1!

/3!@)&+F!'&!<3)!)-.6)<3&!<3&!'=/<3&!'*+1*--/(&30!2*)(!C(0&!(/0)7?!G!3+!+)4&/3!

(&61!<3E)6!*@()&++&!3+!+)4&/3!+*+B+36!2E3()6)(?8!

R"' ./0$#"%0$&' 3&' 0/0:3%2.#%1%0"$%/0! L+*(?&! JDP!U! 1)! 6E*.?0/(&30! '=*)1)(! 2&!

1&04)0! 6&1!2&3:! (].&1!2&! '*+1*--/(&301F! )61!2*)(! 6&30!.0*.*1&0! 6&!-C-&! (/0)78!

9E*.?0/(&30!=)1(*0)<3&!.&3(!/6*01!.0?7?0&0!+&!1&04)0!<3E3+!1&36!2&1!2&3:!(].&18!

R&2' 3&4?' ./0$#"%0$&2' V/%0$&2! L+*(?&! ^JDP!U! 6E*.?0/(&30! =)1(*0)<3&! 2*)(!

2&11&04)0! 6&1! 2&3:! (].&1! 2&! '*+1*--/(&301! /3! -C-&! (/0)7F! &(! '&! (/0)7! 2*)(!

.&0-&((0&!G!(*31!6&1!'*+1*--/(&301!2E*@(&+)0!3+!+)4&/3!2E3()6)(?!+*+B+368!

!

H+!/!/6*01!6&1!&:.0&11)*+1!13)4/+(&1!

! ^%H!z!^!U! ! I Iu 0,u 0≥ ≥ !

! ^%H!z!JD!U! ! !1)! I Iu 0,u 0≥ ≥ !!/6*01! I Iu u= !

! ^%H!z!^JD!U! I Iu u 0= ≥ !

D/+1! 6&30! ./.)&0F! 6&1! /3(&301! +&! 1E)+(?0&11&+(! <3E/3:! '*+(0/)+(&1! 2&!

1&04)'&!3+)4&01&6!+*(?&1!^!&(!^JD!&(!+&!(0/)(&+(!./1!6/!'*+(0/)+(&!JD8!

!

@!0?A)-&1!2&!0?A36/()*+8!

!

9&!-*2;6&!1&!@/1&!130!<3/(0&!(].&1!2&!0?A36/()*+!.*11)@6&1!U!

S8! 9/! 7)0-&! I ! 1&0(! 6&1! 2&3:! (].&1! 2&! '*+1*--/(&301F! &(! .0/()<3&! 2&1!

13@4&+()*+1!'0*)1?&1!&+(0&!6&1!2&3:8!,&!0?A)-&!&1(!/..&6?!N! I '.#/22:24>2%3%O&2!O!

&(!+*(?!Z,%8!Z6!+E]!/!./1!2&!(/:&8!

$8! 9/! 7)0-&! E ! 1&0(! 6&1! 2&3:! (].&1! 2&! '*+1*--/(&301F! &(! .0/()<3&! 2&1!

13@4&+()*+1! '0*)1?&1! &+(0&! &3:8! ,&! 0?A)-&! &1(! /..&6?! N! E ' .#/22:24>2%3%O&2!O! &(!

+*(?!K,%8!Z6!+E]!/!./1!2&!(/:&8!

"8! 9/! 7)0-&! I ! 1&0(! 6&1! '*+1*--/(&301! '*M(&3:! &(! 6/! 7)0-&! E ! 1&0(! 6&1!

'*+1*--/(&301!.&3!'*M(&3:!&(!./]&!3+&! (/:&8!,&!0?A)-&!&1(!/..&6?!N!$"?"$%/0'

#&=%1&'O!&(!+*(?!mp8!



!"#$%&'()'*+",%$#&'()'''''''''''''''''''''''''-&.$%/0'()'*/1,"#"%2/0'34',/%0$'3&'54&'34'6&78"#&)!

! "io!

_8!9&1!'*+1*--/(&301!'*M(&3:!1*+(!&:'631!2&!6/!'*+1*--/()*+!23!@)&+F!

&(!6&1!'*+1*--/(&30!.&3!'*M(&3:!1*+(!1&04)1!./0!6&1!2&3:!7)0-&18!,&!0?A)-&!&1(!

/..&6?!N!&?.742%/0'#&=%1&!OF!&(!+*(?!Kp8!

!

'8!'=*):!23!+)4&/3!2&!(/:&8!

!

9&!'=*):!23!+)4&/3!2&!(/:&!2?.&+2!2&1!*@\&'()71!23!0?A36/(&308!,=*+?!&$'

"7)! V$oo$Y! 1E)+(?0&11&+(! ./0()'36);0&-&+(! G! (0*)1! (/:&1! .*11)@6&1!U! 6/! (/:&! 2&!

.0&-)&0! 0/+AF! 6/! (/:&! 2E?<3)6)@0&! @32A?(/)0&! &(! 6/! (/:&! 2&! +&3(0/6)(?!

'*+'300&+()&66&8!

!

R"' $"?&'3&',#&1%&#' #"0=! &1(!'&66&!2*+(! 6&!+)4&/3!-/:)-)1&0/)(! 6&!@)&+!C(0&!

1*')/68!J?/+-*)+1F!&66&!.&3(!'*+23)0&!G!3+&!.&0(&!.*30!6E*.?0/(&30!=)1(*0)<3&8!

'

R"'$"?&'3UDC4%7%>#&'>43A?(/)0&!L2&!1&'*+2!0/+AP!1&!2?7)+)(!'*--&!6&!+)4&/3!

<3)!-/:)-)1&!6&!@)&+!C(0&!1*')/6!1*31!6/!'*+(0/)+(&!13)4/+(&W!U!

!!
USO
I 0π = !!

'

R"' $"?&' 3&' P'0&4$#"7%$D' ./0.4##&0$%&77&'W! L./1,&$%$5&79' 0&4$#"7' $"?&PF! &1(! '&66&!

<3)! .&0-&(! 2E*770)0! G! 6E*.?0/(&30! =)1(*0)<3&! 3+&! '*-.&+1/()*+! (&66&! <3E)6!

*@()&++&! 6&! -C-&! .0*7)(! <3&! 2/+1! 3+&! 1)(3/()*+! 1/+1! '*+(0/)+(&1! 2&! 1&04)'&!

3+)4&01&68! %)! USO
Kπ" ! &1(! 6&! .0*7)(! 2&! 6/! 7)0-&! K ! G! 6E?<3)6)@0&! '*+'300&+()&6! /4&'!

(/:&F!&(!6*01<3&!6&1!*@6)A/()*+1!2&!1&04)'&!3+)4&01&6!1*+(!^%Hz!^!*3!^JDF!/6*01F!

1*31!3+&!'*+2)()*+!2&!+&3(0/6)(?!'*-.?()()4&!F!6&!(/3:! USOt !&1(!2?(&0-)+?!./0!6/!

7*0-36&!13)4/+(&!U!

!!
USO
I Iπ π= !L./1,&$%$%5&'0&4$#"7%$9'./03%$%/0P!

!

K+! A?+?0/6F! 6&1! *@6)A/()*+1! 2&! 1&04)'&! 3+)4&01&6! 1*+(! )-.*1?&! 1*)(! .*30!

7/4*0)1&0! 3+&! '&0(/)+&! '/(?A*0)&! 2&! '*+1*--/(&301! L./0! 6/! '*+(0/)+(&! ^PF! 1*)(!

.*30!.*3013)40&!2&1!*@\&'()71!2E?<3)(?!L'*+(0/)+(&!JDPF!1*)(!6&1!2&3:!L'*+(0/)+(&!
!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
W!9E)+2&:/()*+!N!{!O!1]-@*6)1/+(!6E&:)1(&+'&!2E3+!0?A)-&!2&!(/:/()*+8!



!"#$%&'()'*+",%$#&'()'''''''''''''''''''''''''-&.$%/0'()'*/1,"#"%2/0'34',/%0$'3&'54&'34'6&78"#&)!

! "iS!

^JDP8!D/+1! '&!-*2;6&! 6&1! '*+1*--/(&301! 7/4*0)1?1! 1*+(! 6&1! '*+1*--/(&301!

'*M(&3:8!,=*+?!&$'"7)!V$oo$Y!7*+(!6E=].*(=;1&!6&!0?A36/(&30!?4/63&!6E/'';1!2&!(*31!

6&1!'*+1*--/(&301!/3!0?1&/3F!'&((&!4/6&30!?(/+(!+*(?&! k 8!

9&1!>&67/0&!'*00&1.*+2/+(1!/3:!2)77?0&+(1!0?A)-&1!2&!0?A36/()*+!1*+(!6&1!

13)4/+(1!U!

!

S8! II IIW S S kα α= + + !I*30!6&!0?A)-&!Z,%!c!

$8! EE EEW S S kα α= + + !I*30!6&!0?A)-&!K,%!c!

"8!! " "( )EI IE E
W S tq S kα α= + + + !I*30!6&!0?A)-&!2&!N!(/:/()*+!O!

!! IEI EW S S kα α= + + !I*30!6&!0?A)-&!2&!(/:/()*+!/4&'! t 0= !!

_8! KO KW S kα α= + ! I*30! 6&! 0?A)-&!2E&:'631)*+! L6&1! 7)0-&1! K ! 1&04&+(! 6&1!

'*+1*--/(&301! µ !P!

!

%)! W ! &1(! 6&! >&67/0&! A6*@/6! 2/+1! 6/! 1)(3/()*+! 1/+1! 1&04)'&! 3+)4&01&6F! &(!

! ( )USO
W t !6&!>&67/0&!A6*@/6!G!6E?<3)6)@0&!/4&'!3+&!(/:&!2&!1&04)'&!3+)4&01&68![6*01!

6/!2)77?0&+'&! ! ( )USOUSOW W t W∆ = − F!<3)!.&3(BC(0&!.*1)()4&!*3!+?A/()4&F!-&130&!6/!

4/0)/()*+!23!>&67/0&!23&!/3:!'*+(0/)+(&1!2&!1&04)'&!3+)4&01&68!

!

"8!!"9'/#'!7"98!

%&6*+!6&!.0)+').&!23!!"9'/#'!7"9F!,=*+?!&$'"7)V$oo$Y!-*2?6)1&+(!6&!'/1!*h!

6E&+(0/+(! .&3(! '=*)1)0! *3! 2&! 1&04)0! 6&1! '*+1*--/(&301! +*+B0&+(/@6&1! L)8&!

2E/''&.(&0!6&1!*@6)A/()*+1!2&!1&04)'&!3+)4&01&6P!*3!2&!./]&0!3+&!(/:&8!

!

/!,*+(0/)+(&!2E3@)<3)(?!L^P8!

!

9&1!/3(&301!.*1&+(!<3&! popτ !&1(!6/!4/6&30!2&!6/!(/:&! t !.*30!6/<3&66&!U!

"( )E EES S S 0α α− + = !!

,E&1(BGB2)0&!<3&! " E EES W kα = − 8!



!"#$%&'()'*+",%$#&'()'''''''''''''''''''''''''-&.$%/0'()'*/1,"#"%2/0'34',/%0$'3&'54&'34'6&78"#&)!

! "i$!

%)! t ! &1(! )+7?0)&30! G! '&((&! 4/6&30! /6*01! E ! +&! 1&0(! ./1! 6&1! '*+1*--/(&301!

'*M(&3:8! |! 6E*..*1?! 1)! t ! &1(! 13.?0)&30! /6*01! E ! 1&0(! 6&1! 2&3:! '6/11&1! 2&!

'*+1*--/(&301!&(!.0/()<3&!2&1!13@4&+()*+1!'0*)1?&1!&+(0&!&66&1!L0?A)-&!K,%P8!

!

D/+1!3+&!1)(3/()*+!2&!0?A36/()*+!!"9'/#'!7"9!&(!1)!6/!'*+(0/)+(&!2&!1&04)'&!

3+)4&01&6! &1(! 6E3@)<3)(?! 1&36&! L^PF! /6*01! 6&! 0?A)-&! K,%! +E&1(! .*11)@6&! <3&! 1)!

popt τ> 8!9&!.0*7)(!2&! I !&1(!/6*01!6&!13)4/+(!U!

!#
!( )
!( )

EIII
I

EIII EE

max W ,W

max W ,W ,W
Π

= 


!! ! !1)!!!
pop

pop

t
t

τ
τ

≤

>
!!

|!6E?<3)6)@0&F!1&6*+!6/!4/6&30!2&!6/!(/:&F!2&3:!1)(3/()*+1!1*+(!.*11)@6&18!

!

! %)! popt τ≤ !!U!0?A)-&!Z,%!*3!mp8!9&!>&67/0&!&1(!/6*01!2*++?!./0!U!

! !( )u
EIpop IIW max W ,W= !!

K(!6E?<3)6)@0&!./0!U!

%)!! EI IIW W< F!0?A)-&!Z,%!&(!! " E IIu S ,u 0= = !c!

%)!! EI IIW W> F!0?A)-&!mp!&(!! " IEI Iu 0,S tq ,u 0 ∈ − =  !8!

! !

! %)! popt τ> !!U!0?A)-&!Z,%!*3!K,%!*3!mp8!9&!>&67/0&!&1(!/6*01!2*++?!

./0!U!

! !( )u
EIpop II EEW max W ,W ,W= !!

K(!6E?<3)6)@0&!./0!U!

%)! u
pop IIW W= F!0?A)-&!Z,%!&(!! ( )I IIIu ,u D∈ !c!

%)! !u
EIpopW W= F!0?A)-&!Zp!&(!! ( )I EIIu ,u D∈ !c!



!"#$%&'()'*+",%$#&'()'''''''''''''''''''''''''-&.$%/0'()'*/1,"#"%2/0'34',/%0$'3&'54&'34'6&78"#&)!

! "i"!

%)! u
pop EEW W= F!0?A)-&!K,%!&(! ( )I EEIu ,u D∈ So8!

!

!

!

!

!

@!,*+(0/)+(&!2E3@)<3)(?!&(!2&!+*+B2)1'0)-)+/()*+!L^JDP8!

!

9/! 7)0-&! E ! &1(! /3(*0)1?&! G! 2&11&04)0! 6&1! '*+1*--/(&301! '*M(&3:! µ 8!

I3)1<3&! ES 0< ! /6*01! )6! +E]! /! /3'3+&! '=/+'&! <3&! E ! +&! 2&11&04&! <3&! 6&1!

'*+1*--/(&301! µ !8!9&1!/3(&301!'*+1)2;0&+(!2*+'!6&!'/1!*h! E !2&11&0(!6&1!2&3:!

(].&1!2&!'*+1*--/(&301!LK,%P8!Z61!0/..&66&+(!<3&! I !2*)(!/++*+'&0! I Iu u 0= ≥ !G!

'/31&! 2&1! '*+(0/)+(&1! 2&! 1&04)'&! 3+)4&01&68! ,&! <3)! 2/+1! 6&! '/1! K,%! )-.6)<3&!

<3&!U!

! EEu u 0= ≥ !!

D/+1!'&!'/1F! E !13..*0(&!63)!/311)!6&1!2&3:!'*+(0/)+(&18!Z6!+E]!/!2*+'!./1!

2&!0/)1*+!<3E)6!./]&!3+&!(/:&8!9&1!/3(&301!)+(0*23)1&+(!/6*01!3+!/3(0&!1&3)6!τ ! F!

2?7)+)!'*--&!13)(!U!

! "E EES S Sα α+ = !!

I3)1<3&!" ES !2?'0*j(!/4&'! t !F!/6*01! popτ τ≤ !8!

!

D/+1! 6&!'/20&!2E3+&!0?A36/()*+!!"9'/#'!7"9! &(! 6*01<3&! 6&1!*@6)A/()*+1!2&!

1&04)'&! 3+)4&01&6! 0&'*340&+(! 6E3@)<3)(?! &(! 6/! +*+B2)1'0)-)+/()*+! L^JDPF! 6/!

7*+'()*+!2&!.0*7)(!2&!6/!7)0-&! I !&1(!2*++?&!./0!U!

!

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

So!%/'=/+(!<3&!U!

( ) "( ){ }
( ) "{ }
( ) "( ) "{ }

I I E E IEE EEI E I

I E III EEI I I

I I E E EEI I E I

D u ,u u S S S et u u W k

D u ,u u S et u u W k

D u ,u u S S S et u S

α α α α α

α α

α α α

= ≤ − + + ≤ −

= ≥ + = −

= = − + ≤

      

    

    

!
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! "i_!

!#

" !( )
" ( ) !( )

( )

E EIII

I E E EIII EEE

II EE

max W S ,W

max W S S S ,W ,W

max W ,W

α

Π α α

 −

  = − − +  



!! 1)!!!!

pop

pop

t

t

t

τ

τ τ

τ

≤

≤ ≤

≤

!!

|! 6E?<3)6)@0&F! (0*)1! '*+7)A30/()*+1! 1*+(!.*11)@6&1F! &+! 7*+'()*+!23!+)4&/3!

2&!6/!(/:&8!

q3/+2!'&!+)4&/3!&1(!(0;1!@/1F!)6!+E&1(!\/-/)1!.0*7)(/@6&!.*30!6/!7)0-&! E !2&!

1&04)0!6&1!2&3:!-/0'=?18!H+!/!2*+'!2&3:!0?A)-&1!.*11)@6&1F!1&6*+!6/!4/6&30!2&!6/!

(/:&!U!Z,%!*3!mp8!

q3/+2! '&! +)4&/3! &1(! )+(&0-?2)/)0&F! 6&! 0?A)-&! K,%! .&3(! /../0/j(0&! G!

6E?<3)6)@0&F!1&6*+!6E&77)'/')(?!2&1!7)0-&18!

q3/+2! '&! (/3:! &1(! (0;1! ?6&4?F! 6&! 0?A)-&! mp! 2)1./0/j(! F! &(! 6E?<3)6)@0&! 1&!

1)(3&! 1*)(! &+! 0?A)-&! Z,%! 1*)(! &+! 0?A)-&! K,%F! 1&6*+! 6&1! +)4&/3:! 2E&77)'/')(?!

0&1.&'()71!2&1!2&3:!7)0-&18!

!

D/+1!'&!<3)!13)(F!+*31!/66*+1!&:.*1&0!6&1!'*-./0/)1*+1!&+(0&!!"9'/#'!7"9!

&(!1&04)'&1!0?1&04?1!&+!7*+'()*+!2&!6/!'*+(0/)+(&!2&!1&04)'&!3+)4&01&68!

!

k8!,*+(0/)+(&!2E3@)<3)(?!U!

!

,=*+?! &$' "7)V$oooF! ..8! $_WB$#WY! -*2?6)1&+(! )')F! .*30! 6&1! '*-./0&0! &+!

(&0-&1!2&!>&67/0&F! 6&1! 7)+/+'&-&+(1!./0! 6&1! 1&04)'&1! 0?1&04?1!&(!./0! 6&!N!,"9'/#'

,7"9!O! 2E3+&! *@6)A/()*+!2&! 1&04)'&!3+)4&01&6! 0?23)(&! G! 6/! '*+(0/)+(&!2E3@)<3)(?8!

9E*.?0/(&30!=)1(*0)<3&!&1(!+*(?! I !&(!6E&+(0/+(! E !8!

!

S8!r)+/+'&-&+(!./0!6&1!1&04)'&1!0?1&04?1!U!

!

9E*.?0/(&30!=)1(*0)<3&!/++*+'&!2E/@*02!6&1!2&3:!4/6&301! Iu 0≤ !&(! Iu 0≥ 8!

D/+1! 3+! 0?A)-&! 2&! 1&04)'&1! 0?1&04?1F! 6E&+(0/+(! +E*770&! 1&1! 1&04)'&1! <3E/3:!

'*+1*--/(&301! 0&+(/@6&1F! .3)1<3E)6! +&! .&3(! '=*)1)0! 2&! 2&11&04)0! 6&1! 1&A-&+(1!



!"#$%&'()'*+",%$#&'()'''''''''''''''''''''''''-&.$%/0'()'*/1,"#"%2/0'34',/%0$'3&'54&'34'6&78"#&)!

! "i#!

'*M(&3:!<3E&+!./]/+(!3+&! (/:&8!9&!.0*7)(!2E?<3)6)@0&!2&! 6E*.?0/(&30!=)1(*0)<3&!

&1(!/6*01!2*++?!./0!6E&:.0&11)*+!13)4/+(&!U!

( )RE
I II EImax W ,WΠ = "" !

9&!0?A)-&!2&!13@4&+()*+1!'0*)1?&1!'*00&1.*+2!G!6/!1)(3/()*+!2/+1!6/<3&66&!

I !&1(!0&6/()4&-&+(!.631!&77)'/'&!<3&! E !130! 6&!-/0'=?!2&1!'*+1*--/(&301!.&3!

'*M(&3:F! 6*01<3&! '&63)B')! 2*)(! ./]&0! 3+&! (/:&8! D/+1! '&! '/1F! I ! /++*+'&! 6&1!

+)4&/3:!2E3()6)(?!L.*30!6&1!2&3:!1&A-&+(1P!<3&! E !+&!.&3(!/((&)+20&!./0'&!<3&!6/!

(/:&!&1(!(0*.!?6&4?&8!!

D*+'F! I ! 1&0(! 6&1! 2&3:! (].&1! 2&! '*+1*--/(&301! &(! .0/()<3&! 2&1!

13@4&+()*+1!'0*)1?&1!&+(0&!&3:8!!

D/+1! 6&!0?A)-&!2&!(/:/()*+F! 6/!1*--&!23!130.631!A?+?0?!./0! 6/!0&6/()*+!

&+(0&! E !&(! µ F!&(!23!-*+(/+(!2&!(/:&!'*66&'(?!&1(!1377)1/+(&!.*30!.&0-&((0&!/3:!

2&3:!7)0-&1!2EC(0&!/'()4&1F!'=/'3+&!2&11&04/+(!3+!1&A-&+(!2)77?0&+(!23!-/0'=?8!

I*30! '=/<3&! +)4&/3! 2&! (/:&F! 6&! \&3! '*+23)(! G! 3+! ?<3)6)@0&! <3)! 1E?(/@6)(!

/4&'!6&!0?A)-&!.0*23)1/+(!6&!.631!7*0(!+)4&/3!2&!>&67/0&SS8!9/!7)0-&! I !'=*)1)(!6&!

0?A)-&!2&!(/:/()*+!<3/+2! EI IIW W>" F!&(!6&!0?A)-&!2&!13@4&+()*+!<3/+2! II EIW W> " 8!

9/! 0&'=&0'=&! 2&! 6/! 1(03'(30&! 2&! -/0'=?! *.()-/6&! .&3(! 2*+'! C(0&! 2?6?A3?&! G!

6E*.?0/(&30!=)1(*0)<3&8!

,&! 0?136(/(! &1(F! 1&6*+! 6&1! /3(&301F! ./0()'36);0&-&+(! )+(?0&11/+(! 2/+1! 3+!

'*+(&:(&! 2E/1]-?(0)&1! 2E)+7*0-/()*+! &+(0&! 6&1! /3(*0)(?1! 2&! 0?A36/()*+! &(! 6&1!

*.?0/(&3018! QC-&! 1)! 6&1! 0?A36/(&301! +&! .&34&+(! ./1! '*++/j(0&! 6&1! '*M(1! 2&1!

7)0-&1! &(! 6&1! '/0/'(?0)1()<3&1! 2&1! '*+1*--/(&301F! 6&! 7/)(! 2&! N!2?6?A3&0!O! G!

6E*.?0/(&30!=)1(*0)<3&! 6E*@6)A/()*+!2E3@)<3)(?! '*+23)(! (*3\*301! G!3+&! 1(03'(30&!

2&!-/0'=?!*.()-/6&S$8!

^+&! '*-./0/)1*+! 1*31! 6E/+A6&! 2&! 6E&77)'/')(?! .0*23'()4&! N!.30&!O!

'*+1)1(&0/)(! G! '*-./0&0! IIW ! &(! EIW 8! H0! 6/! 7)0-&! I ! '*-./0&! IIW ! &(! EIW" 8! %)!

EI EIW W<" !/6*01!6&!0?A)-&!2&!(/:/()*+!&1(!'=*)1)!(0*.!1*34&+(!./0!0/..*0(!G!'&!<3)!

1&0/)(! 1*3=/)(/@6&! 23! .*)+(! 2&! 43&! 2&! 6E&77)'/')(?! .0*23'()4&! N!.30&!O8!

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
SS!s*)0!130!'&!.*)+(!,=*+?!&$'"7)!V$oo$Y8!
S$! Z6! 7/3(! +?/+-*)+1! +*(&0! <3&! 6&! 0?A36/(&30! /30/! <3/+2!-C-&! @&1*)+! 2&! 1377)1/--&+(! 2E)+7*0-/()*+1!
.*30!2?(&0-)+&0!6&!+)4&/3!2&!(/:&!*.()-/68!
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! "ie!

J?/+-*)+1F!6&1!/3(&301!/77)0-&+(!<3&!6&!'0)(;0&!2&!'*-./0/)1*+!N!0/)1*++/@6&!O!

2E&77)'/')(?! .0*23'()4&!2*)(! .0&+20&! &+! '*-.(&! <3&! 6E3@)<3)(?! &1(! 7)+/+'?&! 4)/!

2&1! (/:&18! %)! 6E*+! 2?7)+)(! 6&! '0)(;0&! 2&! '*-./0/)1*+! 2E&77)'/')(?! .0*23'()4&!

'*--&! 6/! '*-./0/)1*+! &+(0&! IIW ! &(! EIW" F! /6*01! 6/! 2?6?A/()*+! 2&! 6E*@\&'()7! 23!

0?A36/(&30!G!6/!7)0-& I !.&0-&(!2E*@(&+)0!6&!0?A)-&!1*')/6&-&+(!.0?7?0/@6&8!!

!

$8!r)+/+'&-&+(!./0!6&!N!!"9'/#'!7"9!O!U!

!

9*01<3&! 6&! 1&04)'&! 3+)4&01&6! &1(! 7)+/+'?! ./0! 3+!-?'/+)1-&!2&! N!I/]! *0!

I6/]!OF! 6E&+(0/+(! /! 6&! '=*):! &+(0&! ./]&0! 3+&! (/:&! *3! @)&+! 2&11&04)0! 6&1!

'*+1*--/(&301!+*+!0&+(/@6&18!!

%E)6! '=*)1)(! '&((&! 2&0+);0&! /6(&0+/()4&F! /6*01! )6! &1(! .0?1&+(! 130! 6&1! 2&3:!

1&A-&+(1! 23!-/0'=?F! &(! )6! .0/()<3&! 2&1! 13@4&+()*+1! '0*)1?&1! .*30! 7)+/+'&0! 6&!

130'*M(!&+A&+20?!./0!6&!1&04)'&!3+)4&01&68!

!

Z6!&:)1(&!3+&!4/6&30! t !3+)<3&!(&66&!<3&!6&!.0*7)(!2E?<3)6)@0&!2&!6E*.?0/(&30!

=)1(*0)<3&!&1(!2*++?!./0!6E&:.0&11)*+!13)4/+(&!U!

( )
( )

II EIPOP
I

II EI EE

max W ,W

max W ,W ,W
Π

= 


"
"

"
!! !

si
si

!
t t
t t

≤
>

!

!

,&!-*2&!2&! 7)+/+'&-&+(! )+(0*23)(! 6/! .*11)@)6)(?F! .*30! '&0(/)+1! +)4&/3:!

2&!(/:&F!<3&!6E&+(0/+(! E !2&11&04&!6&1!2&3:!'6/11&1!2&!'*+1*--/(&3018!

!

"8!p?136(/(!2&!6/!'*-./0/)1*+!U!

!

,=*+?!&$'"78V$oo$F!.8!$##Y!'*+'63&+(!N!6+&0'$+&'4>%C4%$9'./02$#"%0$'"7/0&'%2'

"$';/#BA';&78"#&' "03' ./02411&#U' 24#,742' "#&' >/$+' "$' 7&"2$' +%=+&#' 403&#' ,"9' /#' ,7"9'

#&=47"$%/0'$+"0'403&#'#&2$#%.$&3:&0$#9'#&=47"$%/0'O8!9E/4/+(/A&!23!7)+/+'&-&+(!./0!

6/!-?(=*2&!N!!"9'/#'!7/]!O!./0! 0/..*0(!/3:!1&04)'&1! 0?1&04?1!&1(!<3&F!2/+1! 6&1!

'/1! *h! E ! &1(! .631! &77)'/'&F! &66&! .&0-&(! <3&! 6&! 1&A-&+(! 2&! -/0'=?! 2&1!
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! "iX!

'*+1*--/(&301!'*M(&3:!1*)(!2&11&04)1!./0! E 8!,&!<3)!1)A+)7)&!<3&!'&((&!-?(=*2&!

/''0*j(!6E&77)'/')(?!.0*23'()4&8!

!

,8!,*+(0/)+(&!2E3@)<3)(?!&(!2&!+*+B2)1'0)-)+/()*+!U!

!

,=*+?!&$'"7)!-*2?6)1&+(! )')F!.*30! 6&1!'*-./0&0!&+!(&0-&1!2&!>&67/0&F! 6&1!

7)+/+'&-&+(1!./0!6&1!1&04)'&1!0?1&04?1!&(!./0!6&!N!,"9'/#',7"9!O!2E3+&!*@6)A/()*+!

2&! 1&04)'&! 3+)4&01&6! '*-@)+/+(! 6/! '*+(0/)+(&! 2E3@)<3)(?! &(! '&66&! 2&! +*+B

2)1'0)-)+/()*+8! D/+1! '&! '/1F! '=/<3&! '*+1*--/(&30! 2*)(! .&0'&4*)0! 6&! -C-&!

-*+(/+(!2&!130.631!L+*+B+36P8!,&6/!6)-)(&!6/!-/0A&!2&!-/+}340&!2&!6E*.?0/(&30!

=)1(*0)<3&!L I Iu u 0= ≥ !P8!

!

S8!r)+/+'&-&+(!./0!6&1!1&04)'&1!0?1&04?1!U!

D/+1!'&!'/1F! 6E&+(0/+(!+&!.&3(!7*30+)0!<3&! 6&1!'*+1*--/(&301!0&+(/@6&18!

%*+!.0*7)(!&1(!2*+'!2*++?!./0!6E&:.0&11)*+!13)4/+(&!U!

( )RE
I II E EImax W S ,WΠ α= − " "" !

,*+(0/)0&-&+(! /3! '/1! 2/+1! 6&<3&6! 6&! 1&04)'&! 3+)4&01&6! 1&! 6)-)(&! G!

6E3@)<3)(?F!6&!.0*7)(!2&!6E*.?0/(&30!=)1(*0)<3&!+&!'*~+')2&!./1!)')!/4&'!6&!>&67/0&!

*.()-/68!9/!2)1(*01)*+! F!-/(?0)/6)1?&!./0! 6&! (&0-&! ESα " F! &1(!23&!/3! 7/)(! <3&! 6&1!

'*+1*--/(&301! µ ! 2*)4&+(! 0&'&4*)0! 6/! -C-&! 3()6)(?! <3&! 2&1! '*+1*--/(&301!

0&+(/@6&18!,E&1(BGB2)0&F! 6*01<3&! 6/! 7)0-&! I ! 1&0(! 6&1! 2&3:!-/0'=?1F! 6/! 4/6&30! 2&!

130.631!<3&! E !2?6)40&0/)(!1*)(! ES" 8!D/+1!6&!'/1!.0?1&+(F!.*30!(*3(!+)4&/3!2&!(/:&!

t F!6&!'=*):!2&!6E*.?0/(&30!=)1(*0)<3&!2)77;0&!2&!'&63)!23!0?A36/(&308!9/!2)1(*01)*+!

ESα " !.0*23)(!6E&77&(!)+4&01&!2&!'&66&!43&!2/+1!6&!.*)+(!130!6E3@)<3)(?8!!

9/! 7)0-&! I ! '=*)1)(F! 23! .*)+(! 2&! 43&! 2&! 6E&77)'/')(?! .0*23'()4&F! (0*.!

1*34&+(!6&!0?A)-&!2&!(/:/()*+F!.63(T(!<3&!6&!0?A)-&!2&!13@4&+()*+1!'0*)1?&18!9/!

'*+(0/)+(&! 2&! +*+B2)1'0)-)+/()*+! 6)-)(&! 2*+'! 6/! '*+'300&+'&8! I3)1<3&!

6E*.?0/(&30! =)1(*0)<3&! 2*)(! 7*30+)0! 6/! -C-&! 3()6)(?! /3:! 2&3:! (].&1! 2&!

'*+1*--/(&301F! )6! 1&0/! -*)+1! /A0&11)7! 130! 6&! -/0'=?! 2&1! '*+1*--/(&301!

0&+(/@6&18!!



!"#$%&'()'*+",%$#&'()'''''''''''''''''''''''''-&.$%/0'()'*/1,"#"%2/0'34',/%0$'3&'54&'34'6&78"#&)!

! "ii!

!

$8!r)+/+'&-&+(!./0!6&!N!!"9'/#'!7"9!O!U!

!

D/+1!'&!'/1F!6/!7)0-&! E !.&3(!2&11&04)0!6&1!'*+1*--/(&301! µ 8!I3)1<3&!6&1!

/3(&301!7*+(!6E=].*(=;1&!<3&! ES 0< F!/6*01! E !+&!2&11&04)0/!./1!3+)<3&-&+(!6&1!

'*+1*--/(&301! µ ! 8! %)! &66&! '=*)1)(! 2&! 1&04)0! 6&1! 2&3:! 1&A-&+(1F! &(! '*--&!

6E*.?0/(&30!=)1(*0)<3&!2*)(!/++*+'&0! I Iu u 0= ≥ ! F!/6*01!G!6E?<3)6)@0&! E Eu u 0= ≥ 8!

9/!7)0-&! E !1&!1*3-&(!2*+'!/3:!2&3:!'*+(0/)+(&1F!&(!2/+1!'&!'/1F!.0/()<3&!2&1!

13@4&+()*+1!'0*)1?&1!&+(0&!6&1!1&A-&+(1!&(!+&!./)&!./1!2&!(/:&8!

!

Z6! &:)1(&! 3+&! 4/6&30! 3+)<3&! 2&! t ! (&66&! <3&! 6&! .0*7)(! 2&! 6E*.?0/(&30!

=)1(*0)<3&!&1(!2*++?!./0!6E&:.0&11)*+!13)4/+(&!U!

!

( )
( )( )

( )

II E EI

POP
I II E E E EI EE

II EE

max W S ,W

max W S S S ,W ,W

max W ,W

α

Π α α

 −

  = − − +  


" "

" "" !!
si
si
si

!
t t
t t t
t t

≤
≤ ≤
≥

!

!

!

"8!p?136(/(!2&!6/!'*-./0/)1*+!U!

!

q3/+2!6&1!*@6)A/()*+1!2&!1&04)'&!3+)4&01&6!'*+1)1(&+(!&+!6E3@)<3)(?!&(!&+!

6/!+*+B2)1'0)-)+/()*+!/6*01!U!

L)P!1)! t t≤ F!6&!5&67/0&!&1(!6&!-C-&!<3&!6&!1&04)'&!3+)4&01&6!1*)(!7)+/+'?!./0!

6&1!1&04)'&1!0?1&04?1!*3!./0!N!!"9'/#'!7"9!O8!

L))P!1)! t t> F!6&!5&67/0&!1*31!N!!"9'/#'!7"9!O!.&3(!C(0&!1(0)'(&-&+(!.631!@/1!

<3&! '&63)! *@(&+3! /4&'! 6&1! 1&04)'&1! 0?1&04?1F! 1&6*+! 6&1! '*+2)()*+1! 0&6/()4&1! G!

6E&77)'/')(?!&(!/3!(/3:!2&!(/:/()*+8!

!

,=*+?! &$' "7)V$oooF! .8$#XY! '*+'63&+(! 2*+'! <3&! N!X9' ./0$#"2$' ;%$+' $+&' ."2&'

;+&#&' 4>%C4%$9' ./02$#"%0$' "7/0&' %2' "$' ;/#BA' ;&78"#&' 403&#' !/!' #&=47"$%/0' 1"9' >&'



!"#$%&'()'*+",%$#&'()'''''''''''''''''''''''''-&.$%/0'()'*/1,"#"%2/0'34',/%0$'3&'54&'34'6&78"#&)!

! "iW!

2$#%.$79'7/;&#'$+"0'%0'#&2$#%.$&3:&0$#9'#&=47"$%/0!O8!9/!.&0(&!&+!>&67/0&!&1(!23&!G!6/!

2)1(*01)*+!!<3)!4)&+(!1*)(!2&!6E*@6)A/()*+!2&!+*+B2)1'0)-)+/()*+F!1*)(!23!(/3:!2&!

(/:/()*+F!(0*.!?6&4?!.*30!C(0&!'*-./()@6&!/4&'!3+!7)+/+'&-&+(!N!,"9'/#',7"9!O8!9/!

-*2?6)1/()*+! .0*.*1?&! ./0! ,=*+?! &$' "7)! ?(/+(! A?+?0/6&F! '&! 0?136(/(! .&3(! C(0&!

?(&+23!G!6E&+1&-@6&!2&1!)+231(0)&1!2&!0?1&/38!

!



!"#$%&'()'*+",%$#&'()'''''''''''''''''''''''''-&.$%/0'()'*/1,"#"%2/0'34',/%0$'3&'54&'34'6&78"#&)!

! "Wo!

,*+'631)*+!2&!6/!1&'()*+!U!

!

9&!(/@6&/3!13)4/+(!0?'/.)(36&!6&1!0?136(/(1!2&1!'*-./0/)1*+1!1*31!6E/+A6&!

23!>&67/0&!.0?1&+(?1!2/+1!'&((&!1&'()*+!

!

! %&04)'&1!p?1&04?1!

m/0)7)'/()*+! /3! '*M(!

-/0A)+/6! &(! (0/+17&0(1!

7)+/+'?1!./0!6E)-.T(8!

D?.&+2!23!'*M(!2E3()6)1/()*+!2&1!7*+21!.3@6)'18!I631!'&!

'*M(!&1(!?6&4?!.631!6&1!1&04)'&1!0?1&04?1!2*-)+&+(8!

r)+/+'&-&+(! 4)/! 6/!

'=/0A&!2E/'';1!

,/1! .*1(/6!U! 6&1! 1&04)'&1! 0?1&04?1! 1*+(! (*3\*301!

1(0)'(&-&+(! 13.?0)&301! /3! 7)+/+'&-&+(! 4)/! 6/! '=/0A&!

2E/'';18!

!"9'/#'!7"9' %)!%^!z!3@)<3)(?! U! 6&1! 1&04)'&1!0?1&04?1!1*+(!1(0)'(&-&+(!

13.?0)&301!/3!!"9'/#'!7"98!

%)! %^! z! 3@)<3)(?! &(! +*+B2)1'0)-)+/()*+!U! 6/! 13.?0)*0)(?!

2?.&+2!23!+)4&/3!2&!(/:/()*+8!

!

9&1!0?136(/(1!.0?1&+(?1!.&34&+(!C(0&!0&A0*3.?1!&+!2&3:!'/(?A*0)&18!,&3:!

.0*.0&1! G! 3+! 1&'(&30! 2E3+&! ./0(F! 6&1! 0?136(/(1! A?+?0/3:! 2E/3(0&! ./0(8! 9&1!

0?136(/(1! 2&1! '*-./0/)1*+1! &+(0&! 6&1! 1&04)'&1! 0?1&04?1! &(! 6&! 7)+/+'&-&+(! ./0!

6E)-.T(! *3! ./0! 6&! N!!"9' /#' !7"9'O! 1*+(! A?+?0/3:8! Z61! 1E/..6)<3&+(! G! (*3(&1! 6&1!

)+231(0)&1! 2&! 0?1&/38! 9&1! 0?136(/(1! 2&1! 2&3:! /3(0&1! '*-./0/)1*+1! &3:! 1*+(!

4/6)2&1! 2/+1! 6&! '/20&! 23! 1&'(&30! .*1(/6F! &(! 0)&+! +E)+2)<3&! <3E)61! 1*)&+(!

A?+?0/6)1/@6&1!/3:!/3(0&1!)+231(0)&1!2&!0?1&/38!m*3(!/3!.631!.&3(B*+!2)0&!<3&!6&1!

0?136(/(1!2?.&+2/+(!2&1!'/0/'(?0)1()<3&1!.0*.0&1!23!0?1&/3!.*1(/6!/)+1)!<3&!23!

'*+(&+3!23!1&04)'&!3+)4&01&6F! )6!]!/!.&3!2&!'=/+'&1!<3E3+&!A?+?0/6)1/()*+!1*)(!

.*11)@6&8!

9&!'0)(;0&!23!>&67/0&!&1(! 6&!.0&-)&0!'0)(;0&!G!&+4)1/A&0! 6*01!2E3+&!?(32&!

?'*+*-)<3&F! -/)1! )6! +E&1(! ./1! 6&! 1&36! '0)(;0&! .&0()+&+(8! 9&1! /3(*0)(?1! 2&!

0?A36/()*+F! 6&! .631! 1*34&+(! 1&'(*0)&66&1F! 2*)4&+(! /311)! 7/)0&! 7/'&! /3:! <3&1()*+1!



!"#$%&'()'*+",%$#&'()'''''''''''''''''''''''''-&.$%/0'()'*/1,"#"%2/0'34',/%0$'3&'54&'34'6&78"#&)!

! "WS!

0&6/()4&1! G! 6/!-)1&! &+!}340&! 2&1! 1*63()*+1! 2&! 7)+/+'&-&+(! 2&1! *@6)A/()*+1! 2&!

1&04)'&!3+)4&01&68!,&!1*+(!'&1!<3&1()*+1!<3)!7&0*+(!6E*@\&(!2&!6/!1&'()*+!13)4/+(&8!



!"#$%&'()'*+",%$#&'()'''''''''''''-&.$%/0'1)'*/2,"#"%3/0'45',/%0$'4&'65&'4&'78",,7%."9%7%$:)!

! "##!

$%&'()*!"+!,)-./0/(1)*!23!.)(*'!2%!43%!2%!

56/..5(&/7(5('8!2%1!-)2%1!2%! 9(*/*&%-%*'! 1%5)*!

5%!1%&'%30+!
!

:/!.08)&&3./'()*!.0(*&(./5%!2%1!58;(15/'%301<!2%1!/3')0('81!2%!08;35/'()*!

%'!2%1!).80/'%301!=(1')0(>3%1!2/*1! 5%!&=)(?!2%! '%5!)3! '%5!-)2%!2%!9(*/*&%-%*'!

2%1! )75(;/'()*1! 2%! 1%04(&%! 3*(4%01%5! .)0'%! 130! &%! >3%! *)31! /..%5)*1!

@!56/..5(&/7(5('8!A+!,%''%! *)'()*! 0%&)340%! 5/! .531! )3!-)(*1! ;0/*2%! 9/&(5('8! /4%&!

5/>3%55%!3*!-)2%!2%!9(*/*&%-%*'!2)**8!.%3'!B'0%!-(1!%*!.0/'(>3%<!C!5/!9)(1!%*!

'%0-%! 2%! &)D'1<! 26(*9)0-/'()*! *8&%11/(0%<! %'! 26/2/.'/'()*! C! 3*! 1%&'%30!

./0'(&35(%0+!!

E/*1! &%! >3(! 13('! *)31! '%*'%0)*1! 268'32(%0! 5%1! 2(9980%*'1! -)2%1! 2%!

9(*/*&%-%*'! 2%1! )75(;/'()*1! 2%! 1%04(&%! 3*(4%01%5! F1%04(&%1! 081%0481<! 9)*21! 2%!

1%04(&%! 3*(4%01%5<! %*&=G0%1! 2%! 1%04(&%! 3*(4%01%5H! %*! 9)*&'()*! 2%! 5%301!

.%09)0-/*&%!%*!5/!-/'(G0%+!:%!9(*/*&%-%*'!C!./0'(0!23!732;%'!;8*80/5!*6%1'!./1!

/7)028! 1)31! &%'! /*;5%! 2/*1! 5/! -%130%! )I! (5! %1'! /..5(&/75%! 2/*1! ')3'%1! 5%1!

(*231'0(%1! %'! >3%55%! >3%! 1)('! 568'%*23%! 23! 1%04(&%! 3*(4%01%5+! J/0! /(55%301<! 5%1!

90%(*1!C!1/!-(1%!%*!.5/&%!0%5G4%*'!2%!5/!.)5('(>3%!732;8'/(0%!%'!9(1&/5%!/(*1(!>3%!

2%1! %*;/;%-%*'1! %30).8%*1!2%1!./K1<! %'! *%! 1)*'!2)*&!./1! %*! 0/..)0'! /4%&! 5%!

1%04(&%!3*(4%01%5!53(L-B-%+!

!M)31! 8'32(%0)*1!26/7)02! 5%! 9)*21!2%! &)-.%*1/'()*!2/*1! 5%! &/1!.)1'/5<!

.3(1! 5%1! %*&=G0%1! 2%! 1%04(&%! 3*(4%01%5! 2/*1! 5%1! 1%&'%301! /3'0%1! >3%! &%53(! 2%1!

'858&)--3*(&/'()*1+!

!

!

!

!

!



!"#$%&'()'*+",%$#&'()'''''''''''''-&.$%/0'1)'*/2,"#"%3/0'45',/%0$'4&'65&'4&'78",,7%."9%7%$:)!

! "#N!

OP+!:%1!2(99(&35'81!2%!-(1%!%*!.5/&%!263*!9)*21!2%!

1%04(&%! 3*(4%01%5! ./0! 0/..)0'! /3?! 1%04(&%1! 081%0481!

2/*1!5%!1%&'%30!.)1'/5+!

!

$%5)*!,+!Q/55%'!RPNN#S!@!;"'2%3&'&0',7".&'4850'</043'4&'./2,&03"$%/0'4&3'./=$3'

45' 3&#6%.&' 50%6&#3&7' &3$' 3:45%3"0$&' 4850' ,/%0$' 4&' 65&' $+:/#%>5&?' 2"%3' 4%<<%.%7&'

"5@/5#48+5%' A'2&$$#&' &0' B56#&!A+! J/0! 0/..)0'! /3?! 1%04(&%1! 081%0481! &%! -)2%! 2%!

9(*/*&%-%*'! %1'! .531! &)-.5(>38! C! -%''0%! %*! .5/&%! %'! .531! 5)302! C! ;80%0<! %*!

./0'(&35(%0!2/*1!5%!1%&'%30!.)1'/5+!

!J)30! /3'/*'<! (5! 16/;('! 2%! 1/4)(0! 1(! &%1! 2(99(&35'81! 1)*'! 5(8%1! /3!-)2%!2%!

9(*/*&%-%*'!)3!/3!1%&'%30!/3>3%5!)*!&=%0&=%!C!56/..5(>3%0+!

!

T+!:%1!2(99(&35'81!2%!-(1%!%*!U340%!%'! 5/! 5)302%30!23!

1K1'G-%!V!

!

P+!,)--%*'!&=)(1(0!56/11(%''%!2%!5/!'/?%!W!

!

,%! >3(! 0%4(%*'! C! 1%! 2%-/*2%0! >3%51! 1%;-%*'1! 2%! -/0&=8! 2)(4%*'! B'0%!

'/?81+!:%1!1%04(&%1!%?.0%11<! 5/!-%11/;%0(%<! 5/!.375(&('8!*)*!/20%118%<! 5/!.0%11%!W!

X/3'L(5! 84%*'3%55%-%*'! 2(1'(*;3%0! %*'0%! ).80/'%301! (*'%04%*/*'! 130! 5%! &=/-.!

1%&')0(%5! 23! 1%04(&%! 3*(4%01%5! F.)30! 56/&=%-(*%-%*'! %'! 5/! 2(1'0(73'()*! 2%! 5/!

.0%11%! ./0! %?%-.5%H! %'! ).80/'%301! .0).)1/*'! 2%1! 1%04(&%1! ')'/5%-%*'!

&)*&300%*'(%51!F%?.0%11<!.375(&('8!*)*!/20%118%!%'&+YH!W!!

Z*!.)300/('!./0! %?%-.5%! (-/;(*%0!>3%! ')31! 5%1!).80/'%301!2%! 56%?.0%11!

./0'(&(.%*'!/3!9(*/*&%-%*'!23!1%04(&%!3*(4%01%5+!E[:!2%40/('!2)*&!4%01%0!3*%!

./0'(%! 2%! 1)*! .0)9('! C! :/! J)1'%+! \(%*! >3%! &%5/! 1)('! ]30(2(>3%-%*'! ')3'! C! 9/('!

%*4(1/;%/75%<!2/*1!5/!.0/'(>3%!(5!%1'!.%3!.0)7/75%!>3%!&%5/!1)('!/..5(&/75%+!!

!

!



!"#$%&'()'*+",%$#&'()'''''''''''''-&.$%/0'1)'*/2,"#"%3/0'45',/%0$'4&'65&'4&'78",,7%."9%7%$:)!

! "N^!

!

_+!:%1!.0)75G-%1!5(81!C!56(*9)0-/'()*!V!

!

:%! 9(*/*&%-%*'! 2%1! )75(;/'()*1! 2%! 1%04(&%! 3*(4%01%5! 4(/! 3*! 9)*21! 2%!

&)-.%*1/'()*! *8&%11('%<! %*! ./0'(&35(%0! 2/*1! 5%! &/1! 2%1! 1%04(&%1! .)1'/3?<! 3*%!

-/11%!26(*9)0-/'()*1!7%/3&)3.!.531!(-.)0'/*'%!>3%!5%1!1%04(&%1!081%0481+!Z0<!5/!

&)55%&'%!%'!5%!&)*'0`5%!2%!&%''%!(*9)0-/'()*!.081%*'%*'!2%3?!(*&)*48*(%*'1<!263*%!

./0'!(51!)*'!3*!&)D'<!26/3'0%!./0'!(51!&)-.5%?(9(%*'!5%!-8&/*(1-%!2%!9(*/*&%-%*'+!

!

/+!,)--%*'!16/1130%0!2%!568>3('8!23!1K1'G-%!W!

!

,%5/!0%4(%*'!C!1%!.)1%0! 5/!>3%1'()*!2%! 5/!28'%0-(*/'()*!23!&0('G0%!&=)(1(!

.)30!9(?%0!5/!&)*'0(73'()*!2%!&=/>3%!).80/'%30!F,T<!'0/9(&YH+!!

,%! 1K1'G-%!*8&%11('%!2)*&!3*%!-%130%! 08.8'8%!23! '0/9(&! %'!2%1! 0%&%''%1<!

1)('!3*%! 1)--%!26(*9)0-/'()*!7%/3&)3.!.531! (-.)0'/*'%!>3%!&%55%!%?(;8%!./0!

5%1!1%04(&%1!081%0481+!

!

7+!,)--%*'!]31'(9(%0!5%!-)*'/*'!C!9(*/*&%0!W!

!

E/*1! 5%! &/1! 23! 1%&'%30! .)1'/5<! )*! .%3'! 1%! 2%-/*2%0! &)--%*'!-)*'0%0!

>3%! 5/! 2(1'0(73'()*! %1'! F)3! *)*! H! 289(&('/(0%! C! '%5! )3! '%5! %*20)('+! a5! 9/3'! 2)*&!

84/53%0! 08;()*! ./0! 08;()*! F/4%&! 3*%! (*'%00);/'()*! .08/5/75%! 130! 5/! '/(55%!

).'(-/5%! 2%! 5/! b)*%! 2%! 1%04(&%! 3*(4%01%5H<! 5/! 2(9980%*&%! %*'0%! 5%1! &)D'1! 2%!

2(1'0(73'()*!%*!b)*%!030/5%!%'!5%1!0%&%''%1!&)00%1.)*2/*'%1+!:C!/311(<!./0!0/..)0'!

/3?! 1%04(&%1! 081%0481! 3*! '%5! -8&/*(1-%! (-.5(>3%! 3*%! &)55%&'%! 26(*9)0-/'()*1!

.531!(-.)0'/*'%!C!3*%!908>3%*&%!.531!85%48%+!

!

!

!

!

!

!



!"#$%&'()'*+",%$#&'()'''''''''''''-&.$%/0'1)'*/2,"#"%3/0'45',/%0$'4&'65&'4&'78",,7%."9%7%$:)!

! "NP!

!

&+!:%!&)*'0`5%!2%!56).80/'%30!2%!1%04(&%!3*(4%01%5!V!

!

$%! .)1%! 5C<! 5/! >3%1'()*! 23! &)*'0`5%! 23! &)-.)0'%-%*'! 2%! 56).80/'%30!

78*89(&(/(0%! 23! 9)*21+! $%5)*! Q/55%'! RPNN#<! .+"c^S! 5%! 1K1'G-%! 2%! 9)*21! 2%!

&)-.%*1/'()*!%1'!3*%!1)0'%!2%!./3$C,753!C!56%*4%01<!(5!&08%!3*!%99%'!26%*'0%'(%*!2%1!

130&)D'1!2%!56).80/'%30!%*!&=/0;%!23!1%04(&%!3*(4%01%5<!%'!%1'!2)*&!(*1/'(19/(1/*'!

23! .)(*'! 2%! 43%! 2%1! (*&('/'()*1+! :%! 9/('! 2%! 4%01%0! 2%! 56/0;%*'! C! &%0'/(*%1!

).80/'()*1! -)2(9(%! 5%1! &)*2('()*1! 2/*1! 5%1>3%55%1! &%1! ).80/'()*1! 4)*'! B'0%!

0%*23%1+!$(!5/!1)--%!28.%*18%!%1'!9)*&'()*!23!&/5&35!2%!&)D'!/5)01!5%1!2)**8%1!

23! &)-.)0'%-%*'! 4)*'! B'0%! &=/*;8%1+! $(! 56/7)*2%-%*'! 23! 9)*21! 28.%*2! 2%!

568>3(5(70%! 9(*/*&(%0! 2%! 56).80/'%30! 2%! 1%04(&%! 3*(4%01%5!Q/55%'! RPNN#S! 1)35(;*%!

>3%!56)*!0(1>3%!2%!')-7%0!2/*1!5%1!'0/4%01!.0)4)>381!./0!5%1!08;5%-%*'/'()*1!2%!

'K.%! #"$&' /<' #&$5#0! 8'32(8%1! ./0! :/99)*'! %'! d(0)5%! RPNN"! S+! :/! 9/e)*! 2)*'! 5/!

1374%*'()*! (113%! 23! 9)*21! 2%! &)-.%*1/'()*! 84)53%! 2%40/('! .)34)(0! B'0%!

(*28.%*2/*'%!2%1!&)*2('()*1!2/*1!5%1>3%55%1!56).80/'%30!.)1'/5!(*'%04(%*'+!f/(1<!

2/*1! &%! &/1<! )*! 1685)(;*%! 23! &0('G0%! 268>3('8<! 5%! 7%1)(*! 2%! 9(*/*&%-%*'! *%!

.)34/*'!.531! B'0%!;/0/*'(+!Z*! 1/('!./0! /(55%301!>3%! 5%! 08;35/'%30! %1'!2/*1!3*%!

1('3/'()*! 26/1K-8'0(%! 26(*9)0-/'()*! ./0! 0/..)0'! C! 56).80/'%30! %*! &=/0;%! 23!

1%04(&%!3*(4%01%5+! a5!*%!.%3'!2)*&!./1!.08'%*20%!9)30*(0!3*!&)*'0`5%!%99(&/&%!%'!

&)-.5%'!2%!56).80/'%30+!:%!1K1'G-%!23!9)*21!2%!&)-.%*1/'()*!*%!9)30*('!2)*&!

./1! 9)0&%-%*'! 3*%! .531! ;0/*2%! (*&('/'()*! C! 56%99(&/&('8! >3%! 5%1! 1374%*'()*1!

&0)(18%1<! ')3'! %*! 2%-/*2/*'! 7%/3&)3.! .531! 26(*9)0-/'()*1! %'! %*! 8'/*'! 2)*&!

.531!&)-.5%?%!C!-%''0%!%*!.5/&%!%'!.531!5)302!C!;80%0+!

!

"+!:/!5)302%30!%'!5/!&)-.5%?('8!23!1K1'G-%!V!

!

\/3-)5<!J/*b/0! %'!g(55(;! RPN##S! %?.0(-%*'! 5/! 5)302%30! %'! 5/! &)-.5%?('8!

2%!-(1%!%*!U340%!2%1! 9)*21!2%! &)-.%*1/'()*+!J)30!%3?!D'EF,7%.%$' "04' %2,7%.%$'

%0$&#<%#2'3593%4%&3'"#&' <"#'2/#&'4%<<%.57$?' %<'0/$' %2,/33%97&?' </#'2"#G&$3' $/'+"047&' HIJ'

K+&'/$+&#L+&72%0M'4%<<%.57$%&3'."53&4'9N'$+&'%2,/3%$%/0'/<'<%0"0.%"7'<7/L3'7%&'%0'4&<%0%0M'
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! "N_!

$+&%#'3%O&?'$+&'./04%$%/03'504&#'L+%.+'"'<%#2'253$',"N'"'3593%4N'"04'$+&'./04%$%/03'</#'

&7%M%9%7%$N'</#'#&.&%,$'/<'"'3593%4N'P+!!

a51! (*2(>3%*'! 8;/5%-%*'! >3%! &%! 1K1'G-%! 0(1>3%! 26(*&('%0! 5%1! 9(0-%1! C! 1%!

.)1('()**%0!2%!-/*(G0%! C! *%!./1!2%4)(0! &)*'0(73%0! /3! 9)*21+!,%! >3(! %1'! 1)31L

).'(-/5+!a51!&)*&53%*'!2)*&!>3%!@!HIJ'2"#G&$3?'&6&0'./0$&3$"97&3'/0&3'L%$+'L+"$&6&#'

3,&.%"7'"##"0M&2&0$3'"#&'<&"3%97&?'"#&',#/9"97N'50"97&'$/',#/6%4&'$+&'%0$&#<%#2'3593%4%&3'

0&.&33"#N'</#'$+&'.7"33&'/<'6%"97&C%0453$#N'Q"23&N'/,$%2"!A+!!

E/*1! 5%! &/20%! 23! 1%&'%30! .)1'/5<! h+! i)7%0'1! RPNNjS! /*&(%*! .081(2%*'! 23!

J)1'! Z99(&%! F/3])3026=3(! ,)*1(;*(/H<! /99(0-%! >3%! 5/! -(1%! %*! .5/&%! 2%! '%55%1!

-%130%1! 1%0/('! '0).! 5)302%+! a5! %1'(-%! >3%! 5/! 28'%0-(*/'()*! 23! -)*'/*'! 2%!

&)-.%*1/'()*! *8&%11/(0%! C! 56).80/'%30! 2%! 1%04(&%! 3*(4%01%5! &)*90)*'8%! C!

568&08-/;%! 1%0/('! 7(%*! .531! &)-.5(>38%+! k'! &%<! %*! ./0'(&35(%0! %*! 0/(1)*! 23!

&=/*;%-%*'! &)*1'/*'! 2%! &%! 7%1)(*! 1)31! 56%99%'! 2%1! %*'08%1! %'! 2%1! 1)0'(%1! 23!

-/0&=8!2%1!&)*&300%*'1+!a5!%*!&)*&53'!>3%<!C!56)..)18!2%!&%!>3(!1%!./11%!2/*1!5%!

1%&'%30!2%1!'858&)--3*(&/'()*1<!5%!9)*21!2%!&)-.%*1/'()*!*6%1'!./1!/..5(&/75%!

/3!1%&'%30!.)1'/5+!

!

!

\+! E%1! 2(99(&35'81! 081)53%1! .)30! 26/3'0%1! 1%&'%301!V!

56%?&%.'()*!.)1'/5%!W!

!

:%1! &0('(>3%1! 9/('%1! 2/*1! 5%! .)(*'! .08&82/*'! *6)*'! ./1! %-.B&=8! 5%1!

/3')0('81! 2%! 08;35/'()*! %'! 5%1! 58;(15/'%301! */'()*/3?! 2%! 13(40%! 5%1!

0%&)--/*2/'()*1! %30).8%**%1! 9/4)0(1/*'! 5/! -(1%! %*! .5/&%! 2%! 9)*21! 2%!

&)-.%*1/'()*+! ,6%1'! 5%! &/1! *)*! 1%35%-%*'! 2/*1! 5%! 1%&'%30! 2%1!

'858&)--3*(&/'()*1<! -/(1! /311(! 2/*1! &%53(! 2%! 5685%&'0(&('8+! :%! 1%&'%30! .)1'/5<!

.)30! 5%>3%5! 1%1! &0('(>3%1! 1)*'! &)*1(2808%1! &)--%! 9)*28%1! K! &)-.0(1! ./0! 5%1!

/3')0('81!%30).8%**%1P!9/('!2)*&!%?&%.'()*+!!

!

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
P!J)30!.0%34%!2%!&%''%!0%&)**/(11/*&%<!4)(0!5/!2(0%&'(4%!Ncljcl,k!&)*1/&0/*'!5%1!1%04(&%1!081%0481!&)--%!
-)2%!2%!9(*/*&%-%*'!.0(*&(./5!23!1%04(&%!3*(4%01%5!.)1'/5+!
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! "N"!

!

!

$%5)*!i)7%0'1!RPNNjS!@!R'+"6&'L/04&#&4'/.."3%/00"7N'L&$+&#'$+&'*/22%33%/0'

+"3' 9&&0' %0<75&0.&4' 9N' $+&' $&7&./2250%."$%/03' &F"2,7&HIJ)' S/L&6&#?' $+"$' %3' "'

4%<<&#&0$'2"#G&$'%0'$+&'3&03&'/<'"'7/$'/<'<&L&#',7"N&#3'$#N%0M'$/'/,&#"$&'L%$+'%04&,&04&0$'

./2,&$%$%6&'0&$L/#G3)T+%7&'%$'2%M+$'L/#G'%0'$+&/#N?'R'4/'L/04&#'HIJ?'L&$+&#'%$'L/574'

L/#G'%0',#".$%.&m+!J)30!53(<!(5!*6%1'!./1!&%0'/(*!>36(5!1)('!.)11(75%!2%!&)*&(5(%0!2%3?!

)7]%&'(91! &)*'0/2(&')(0%1! C! *(4%/3! 2%! 1%04(&%! 3*(4%01%5! &)*1'/*'+! :6)7'%*'()*!

263*! .0)9('! 1399(1/*'! .)30! &=/>3%! ).80/'%30! 130! 5%! -/0&=8! 263*%! ./0'+! :%!

-/(*'(%*! 263*%! 1('3/'()*! 9(*/*&(G0%! 2%! 56).80/'%30! =(1')0(>3%! .%0-%''/*'!

26/1130%0! 5%! 1%04(&%! 3*(4%01%5<! 26/3'0%! ./0'+! a5! 7/1%! &%''%! /*/5K1%! 130! 5%1!

.0)9)*2%1!2(9980%*&%1!>3%!56)*!&)*1'/'%!%*'0%!5%!1%&'%30!2%1!'858&)--3*(&/'()*1!

%'!5%!1%&'%30!.)1'/5+!

,%! 2%0*(%0! %1'! 3*%! (*231'0(%! 2%! 081%/3<! -/(1! 1%1! &/0/&'80(1'(>3%1!

(*'0(*1G>3%1! 53(! 9)*'! )&&3.%0! 3*%! .5/&%! C! ./0'+! :6%?(1'%*&%! 2%! .531(%301!

-)*).)5%1! */'30%51! 5)&/3?! 2(1'(*&'1! F(+%! 5/! &)55%&'%! %'! 5/! 2(1'0(73'()*! 9)0-%*'!

2%3?!-)*).)5%1!*/'30%51!18./081H<!5/!>3%1'()*!2%!5/!-%130%!2%!5/!0%*'/7(5('8!2%!

5/! 0%5/'()*! .)1'/5%! %'! 56/71%*&%! 2%! .0);0G1! '%&=*(>3%<! 9)*'! 5/! ./0'(&35/0('8! 23!

081%/3!.)1'/5+!,%1! &/0/&'80(1'(>3%1!2)(4%*'! B'0%!.0(1%1! %*! &)-.'%!2/*1! 568'32%!

2%1!1)53'()*1!2%!9(*/*&%-%*'!23!1%04(&%!3*(4%01%5+!!

n!56)..)18!2%!&%!>3(!1%!./11%!2/*1!5%!1%&'%30!85%&'0(>3%!)3!2/*1!&%53(!2%1!

'858&)--3*(&/'()*1<!56%?(1'%*&%!2%!.531(%301!-)*).)5%1!*/'30%51!5)&/3?<!'%*2!C!

-35'(.5(%0!5%!*)-70%!26).80/'%301!2%!1%04(&%!3*(4%01%5!.)'%*'(%51+!:%!08;35/'%30!

1%!'0)34%0/('!2)*&!2/*1!56)75(;/'()*!2%!&)*'0`5%0!2%3?!).80/'%301!/3!5(%3!263*<!

&%!>3(!-35'(.5(%0/('!C!5/!9)(1!5%1!/1K-8'0(%1!26(*9)0-/'()*!2)*'!(5!%1'!4(&'(-%<!%'!

5%1! 0(1>3%1! 26%*'%*'%! %*'0%! 5%1! ).80/'%301+! J/0! 5C<! 263*%! ./0'<! 5%1! &)D'1! 2%!

9)*&'()**%-%*'! 23! 08;35/'%30! 0(1>3%0/(%*'! 2%! 2%4%*(0! .0)=(7('(91<! %'! 26/3'0%!

./0'<!56%99%'!(*&('/'(9!23!-8&/*(1-%!0(1>3%0/('!2%!*%!.531!9)*&'()**%0+!

:/! -(1%! %*! /..5(&/'()*! 263*! 9)*21! 2%! &)-.%*1/'()*<! (-.5(>3%!

26(2%*'(9(%0! &5/(0%-%*'! 5%1! b)*%1l&5(%*'1! *)*! 0%*'/75%1! >3%! 2%11%0'! 56).80/'%30!

%*! &=/0;%! 23! 1%04(&%! 3*(4%01%5<! %'! >3(! %*;%*20%*'! 2%1! 130&)D'1! >36(5! 9/3'!

&)-.%*1%0+!:/!./0'(&35/0('8!23!1%&'%30!.)1'/5!%1'!>3%!&%!*6%1'!./1!&%53(!>3(!%1'!
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! "No!

)3!*)*!0%*'/75%!F(+%!5%!2%1'(*/'/(0%H!>3(!%1'!5%!&5(%*'!F(+%!56%?.82('%30H+!p*!&5(%*'!

*%!.%3'!2)*&!./1!B'0%!(2%*'(9(8!&)--%!@!0%*'/75%!A!)3!@!*)*L0%*'/75%!A+!$%35%!5/!

0%5/'()*!.)1'/5%!.%3'!56B'0%+!!

:/! 'q&=%! 23! 08;35/'%30! F(+%! &)*'0`5%0! 5%1! 28&5/0/'()*1! 2%! 56).80/'%30! %'!

&/5&35%0! 5%1! 130&)D'1! %*;%*2081H<! 2%4(%*'! 2)*&! >3/1(-%*'! (-.)11(75%<!

.0(*&(./5%-%*'!./0&%!>36%55%!*8&%11('%0/('!3*%!-/11%!26(*9)0-/'()*!C!3*!*(4%/3!

2%!28'/(5!>3(!*6/../0/r'!./1!B'0%!2(1.)*(75%+!J/0!/(55%301<!3*!'%5!'0/4/(5<!16(5!8'/('!

08/5(1/75%<!1%0/('!'%55%-%*'!&)D'%3?!>3%!5%1!78*89(&%1!23!&=)(?!263*!'%5!-)2%!2%!

9(*/*&%-%*'!2(1./0/r'0/(%*'+!

!

:%1! 9)0'%1! (*&('/'()*1! C! 56%99(&/&('8! (*23('%1! ./0! 5%! 9)*21! 2%! 1%04(&%!

3*(4%01%5<! 4(%**%*'! 2%! 5/! .0%11()*! (-.)18%! ./0! 5%1! %*'0/*'1! .)'%*'(%51! C!

56).80/'%30!2%!1%04(&%!3*(4%01%5+!,%''%!.)'%*'(/5('8!26%*'08%!%1'!23%!C! 5/!*/'30%!

&)*'%1'/75%!23!-/0&=8<!/(*1(!>36C!5/!0/.(2('8!2%1!84)53'()*1!'%&=*)5);(>3%1!>3(!

0%*2%*'!5%1!84%*'3%51!%*'0/*'1!.531!&)-.8'('(91+!,%1!&/0/&'80(1'(>3%1!*%!1)*'!./1!

.081%*'%1!2/*1!5%!&/1!23!081%/3!.)1'/5+!k*!%99%'<!5%!.0);0G1!'%&=*(>3%!K!%1'!9/(75%!

1(*)*! *35<! 263*%! ./0'! 23! 9/('! 2%! 5/! 9)0'%! &)-.)1/*'%! =3-/(*%! 23! 081%/3<! %'!

26/3'0%! ./0'! ./0&%! >3%! 5%1! '%&=*(>3%1! 3'(5(18%1! 1)*'! .%3! 131&%.'(75%1!

26/-85()0/'()*1+!!

!

:/!.0%11()*!C!56%99(&/&('8!&088%!./0!5%1!%*'0/*'1!.)'%*'(%51!*%!.)300/('!2)*&!

16%?%0&%0!>3%!2/*1! 5%!&/20%!263*!8&08-/;%!23!-/0&=8!%'!./1! 130! 5%1!1%;-%*'1!

1)3-(1!/3!1%04(&%!3*(4%01%5+! a5!*6K!/30/('!2)*&!-)(*1!26(*&('/'()*!C! 56%99(&/&('8!

>3%!2/*1!5%1!/3'0%1!1%&'%301+!

:%1!(-.)0'/*'%1!2(99(&35'81!2%!-(1%!%*!.5/&%!263*!9)*21!2%!&)-.%*1/'()*!

2/*1! 5%! 1%&'%30! .)1'/5! 0%-%''%*'! 2)*&! %*! &/31%! 56(28%! 263*(4%01/5('8! 2%! 5/!

-8'=)2)5);(%! 2%! 9(*/*&%-%*'! 2%1! )75(;/'()*1! 2%! 1%04(&%! 3*(4%01%5+! J)30! &%!

1%&'%30! %*! ./0'(&35(%0<! 5%1! 1%04(&%1! 081%0481! 1)*'! 3*%! 1)53'()*! 2%! 9(*/*&%-%*'!

*%''%-%*'!.531!1/'(19/(1/*'%!>3%!5%!9)*21!2%!1%04(&%!3*(4%01%5+!J/0!&)*'0%<!&%''%!

-8'=)2)5);(%! ./11%! /4%&! 13&&G1! 5%! '%1'! 2%! 56/..5(&/7(5('8! .)30! 5%! 1%&'%30!

85%&'0(>3%!%'!&%53(!2%1!'858&)--3*(&/'()*1+!
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! "Ns!

O_!V! :%1! %*&=G0%1!2%! 1%04(&%!3*(4%01%5! 1)*'L%55%1!

/2/.'/75%1! /3?! (*231'0(%1! 2%! 081%/3! /3'0%1! >3%! 5%1!

'858&)--3*(&/'()*1!W!

!

k*'0%!5%!-)*).)5%<!1(-.5%!2%!-(1%!%*!U340%<!-/(1!.%3!'0/*1./0%*'!%'!5%!

9)*21! 2%! &)-.%*1/'()*! &%*18! B'0%! .531! '0/*1./0%*'!-/(1! .%3! /..5(&/75%! 2/*1!

&%0'/(*1!1%&'%301<!5%1!%*&=G0%1!2%!1%04(&%!3*(4%01%5<!%55%1!/311(!(113%1!23!1%&'%30!

2%1!'858&)--3*(&/'()*1<!1%-75%*'!B'0%!3*%!1)53'()*!1823(1/*'%!/3!.0)75G-%!23!

9(*/*&%-%*'!2%1!)75(;/'()*1!2%!1%04(&%!3*(4%01%5+!:/!1(-.5(&('8!'=8)0(>3%!>3(!5%1!

&/0/&'80(1%! *6%1'! .)30! /3'/*'! ./1! 3*! ;/;%! 2%! -(1%! %*! /..5(&/'()*! 9/&(5%! *(!

26/2/.'/7(5('8!3*(4%01%55%+!

!

T+! :%1! 2(99(&35'81! 2%! -(1%! %*! .5/&%! 26%*&=G0%1!

).'(-/5%1!V!

!

,)--%! *)31! 56/4)*1! 43! 2/*1! 5%! &=/.('0%! .08&82/*'<! 5%! -8&/*(1-%!

26%*&=G0%1!.)30!B'0%!).'(-/5!2)('!B'0%!7/18!130!2%1!%*&=G0%1!&)-7(*8%1<!(+%!2%1!

%*&=G0%1! 2%! t(&u0%K+! E/*1! &%1! %*&=G0%1<! 5%1! /55)&/'()*1! 1)*'! 7/18%1! 130! 5%1!

2%-/*2%1!2%1!).80/'%301<!.)30!2(9980%*'%1!&)*9(;30/'()*1+!E%!'%51!-8&/*(1-%1!

1%-75%*'! B'0%! '0G1! &)-.5%?%1! C! -%''0%! 08%55%-%*'! %*! .5/&%+! :/99)*'! %'! d(0)5%!

R_^^PS! 1)35(;*%*'! >3%! @!K+&#&' %3' ".$5"77N' %0' $+&' .5##&0$' 3$"$&' /<' /5#' G0/L7&4M&' "'

4%3.#&,"0.N' 9&$L&&0' $+&' ./0.&,$5"7' 3%2,7%.%$N' /<' ./29%0"$/#%"7' "5.$%/03' "04' $+&'

./2,7&F%$N' /<' $+&%#' %2,7&2&0$"$%/0!A+! T&'3%55%-%*'<! 5%1! 1%351! /-8*/;%-%*'1!

.)11(75%1! 23! -8&/*(1-%! '0/2('()**%5! 2%1! %*&=G0%1<! 1)*'! 5/! 1(-35'/*8('8! 2%1!

%*&=G0%1!F.)30!'%*(0!&)-.'%!2%1!1K*%0;(%1!2%!&)D'H<!%'!5/!.)11(7(5('8!2%!1%!0%'(0%0!

263*%!%*&=G0%!;/;*/*'%! F.)30!.%0-%''0%!3*%!&%0'/(*%!08/&'(4('8!/3!*)-70%!2%!

;/;*/*'1H+!E%! '%51! /-8*/;%-%*'1! *%! 1)*'! ')3'%9)(1! ./1! 1399(1/*'1!.)30! >3%! 5%!

-8&/*(1-%! 1)('! ).'(-/5<! %'! &%! >3%5>3%! 1)('! 5%! 1%&'%30! 2/*1! 5%>3%5! )*! 4%3'! 5%!

-%''0%!%*!.5/&%+!

!



!"#$%&'()'*+",%$#&'()'''''''''''''-&.$%/0'1)'*/2,"#"%3/0'45',/%0$'4&'65&'4&'78",,7%."9%7%$:)!

! "Nj!

E/*1!5%!&/20%!23!9(*/*&%-%*'!2%1!)75(;/'()*1!2%!1%04(&%!3*(4%01%5<! (5!*%!

1%0/!2)*&!./1!.)11(75%!2%!-%''0%!%*!.5/&%!2%1!%*&=G0%1!).'(-/5%1+!J/0!/(55%301<!

5/!&)*&%.'()*!263*%!%*&=G0%!2%!1%04(&%!3*(4%01%5!%1'!3*!.0)&%1131!&)-.5%?%!%'!

285(&/'+!

!

\+! :%! 2(99(&(5%! @!2%11(*!A! ).'(-/5! 263*%! %*&=G0%! 2%!

1%04(&%!3*(4%01%5!V!

!

k*!2%=)01!2%!56(-.)11(7(5('8!2%!-(1%!%*!U340%!263*%!%*&=G0%!2%!t(&u0%K<!

5/!&)*9(;30/'()*!263*%!%*&=G0%!2%!1%04(&%!3*(4%01%5!5/!.531!%99(&/&%!.)11(75%!%1'!

0%5/'(4%-%*'! 5)302%+! k55%! 2)('! *)*! 1%35%-%*'! 0%1.%&'%0! 5/! &)*9(;30/'()*<! 5%!

@!2%11(*!A<! (28/5%! 263*! -8&/*(1-%! 26%*&=G0%! &5/11(>3%! 2/*1! 3*%! (*231'0(%! 2%!

081%/3!R!M%''<!PNN#<!k51%*7/1'<!PNNc<!f(5;0)-<!PNNjS!v!-/(1!/311(!&)-.0%*20%!3*!

&%0'/(*!*)-70%!2%!1.8&(9(&/'()*1!.0).0%1!/3!1%04(&%!3*(4%01%5+!

!

i%.0%*)*1! 70(G4%-%*'! 5%1! %?(;%*&%1! 263*! 1&=8-/! 26%*&=G0%1! 2/*1! 5%1!

(*231'0(%1! 2%! 081%/3+! :%! -8&/*(1-%! 2)('! 26/7)02! 08.)*20%! /3?! &0('G0%1!

;8*80/3?!2%!*)*L2(1&0(-(*/'()*<!26)7]%&'(4('8!%'!2%!'0/*1./0%*&%+!a5!2)('!%*13('%!

.%0-%''0%!/3?!./0'(&(./*'!26(*'%0*/5(1%0!5%1!(*'%028.%*2/*&%1!.)11(75%1!%*'0%!5%1!

2(9980%*'1!)7]%'1_!1)3-(1!/3?!%*&=G0%1+!J)30!&%5/<!5%!-8&/*(1-%!2)('!.0%*20%!5/!

9)0-%!26%*&=G0%1!1(-35'/*8%1!C!.531(%301!')301+!:%!-8&/*(1-%!2)('!&)*')30*%0!

5%! .0)75G-%! 23! @!L%00&#83' .5#3&' &<<&.$!A+! ,6%1'LCL2(0%! >36(5! 2)('! 84('%0! >3%! 5%!

;/;*/*'!2%!56%*&=G0%<!./0&%!>36(5!/!1)31L%1'(-8!5/!&=/0;%!(*23('%<!1%!0%'0)34%!%*!

1('3/'()*!2%!&%11/'()*!2%!./(%-%*'+!:%!2%11(*!2%! 56%*&=G0%!2)('! %*13('%! 5(-('%0!

/3!-/?(-3-!5%1!0(1>3%1!2%!&)5531()*!%*'0%!)990%301!/4/*'!%'!.%*2/*'!56%*&=G0%+!

@!R<'$+&'"5.$%/00&&#'./03%4&#3'./7753%/0'"3'"'#&7&6"0$'"3,&.$'+&'3+/574'+"6&'"',#&<&#&0.&'

</#'"'3/M7&C#/504'"5.$%/03!A!RM%''<!PNN#<!.+!jjcS<!&%!>3(!%1'!2)*&!&)*'0/2(&')(0%!/4%&!

5%1!%?(;%*&%1!&(L2%1131+!k*9(*<!5%!-8&/*(1-%!2)('!.%0-%''0%!C!56)990%30!2%!1/4)(0!

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
_! :%1! )7]%'1! .%34%*'! (&(! 281(;*%0! 1)('! 2%1! )75(;/'()*1! 2%! 1%04(&%! 3*(4%01%5! 2(9980%*'%1<! 1)('! 2%1! b)*%1!
2(9980%*'%1!1)('!5%1!2%3?+!



!"#$%&'()'*+",%$#&'()'''''''''''''-&.$%/0'1)'*/2,"#"%3/0'45',/%0$'4&'65&'4&'78",,7%."9%7%$:)!

! "Nc!

&)-7(%*! 26).80/'%301! 9)30*(0)*'! 5%! 1%04(&%! 3*%! 9)(1! 56%*&=G0%! /&=%48%+! E%! &%!

*)-70%!28.%*20/!%*!%99%'!5%!&)D'!9(*/5!23!1%04(&%!.)30!&=/>3%!).80/'%30+!

!

n!&%1!%?(;%*&%1<!28]C!5)302%1<!%'!>3(!(-.5(>3%*'!3*!(-.)0'/*'!'0/4/(5!2%!

&)*&%.'()*! 2%! 56%*&=G0%! .)30! 5%! 08;35/'%30<! M%''! RPNN#S<! /])3'%! '0)(1! 858-%*'1!

13..58-%*'/(0%1!(*2(1.%*1/75%1!/3!2%11(*!263*%!%*&=G0%!2%!1%04(&%!3*(4%01%5+!

!

P+!:6(2%*'(9(&/'()*!%'!5/!2%1&0(.'()*!23!1%04(&%!3*(4%01%5!V!

!

:%! 1%04(&%! 1)3-(1! C! 56%*&=G0%! 2)('! B'0%! &)-.5G'%-%*'! %'! ./09/('%-%*'!

28&0('+! @!K+&' L+/7&' 50%6&#3"7' 3&#6%.&' 3+/574' 9&' ,"#$%$%/0&4' ",,#/,#%"$&7N!A<! RM%''<!

PNN#<!.+!jjcS+!J/0!%?%-.5%<!2/*1! 5%!&/1!2%1! '858&)--3*(&/'()*1<!%'!%*! 9)*&'()*!

23! 1%04(&%!2%! 7/1%<! 5%1! b)*%1! %'! 5%1! ;0)3.%1!2%! &)*1)--/'%301! *)*! 0%*'/75%1!

2)(4%*'! B'0%! &5/118%1! 2%! 5/! -/*(G0%! 5/! .531! 1(-.5%! .)11(75%+! J)30! 5%1! &/7(*%1!

'858.=)*(>3%1<! 3*! &0('G0%! '%5! >3%! 5/! 2(1'/*&%! -/?(-/5%! %*'0%! 5/! &/7(*%! %'! 5/!

081(2%*&%!2%1!-8*/;%1!2)('!B'0%!9(?8+!p*%!>3/5('8!-(*(-/5%!2%!1%04(&%!2)('!B'0%!

(-.)18%+!k'! 5%!-8&/*(1-%!2%!&)*'0`5%!2%!&%1!&0('G0%1!2)('!.)34)(0! 9)*&'()**%0!

08%55%-%*'+!E%!'%55%1!%?(;%*&%1!1)*'!28]C!2(99(&(5%1!C!0%-.5(0!2/*1!5%!1%&'%30!2%1!

'858&)--3*(&/'()*1<!%55%1!./0/(11%*'!(008/5(1'%1!2/*1!&%53(!2%1!1%04(&%1!.)1'/3?<!

/3!43!2%1!&/0/&'80(1'(>3%1!1.8&(9(>3%1!2%!&%53(L&(!>3%!*)31!/4)*1!%?.)18%1!2/*1!

5%!.)(*'!.08&82/*'+!

!

_+!:%!-)*'/*'!2%!&)-.%*1/'()*!V!

!

:%! -8&/*(1-%! 26%*&=G0%! .%0-%'! 2%! 28'%0-(*%0! 5%! -)*'/*'! 2%!

&)-.%*1/'()*!>3(!1%0/!/&&)028+!,)--%!*)31!56/4)*1!43!2/*1!&%!>3(!.08&G2%<!(5!

*%!2)('!./1!B'0%!'0).!7/1+!wK+&',"N2&0$'3.+&2&'3+/574'9&'4&3%M0&4'$/',#&6&0$'"953&'

9&+"6%/#)'S/L&6&#?'%$'3+/574'9&'3#$#5.$5#&4'%0'"'L"N'$+"$'35,,/#$3'"'#",%4'4&6&7/,2&0$'

#&3,)'&#&.$%/0'/<'$+&'3&#6%.&m<!RM%''<!PNN#<!.+!jjcS+!,%!-)*'/*'!2)('!2)*&!.%0-%''0%!

C!56).80/'%30!2%!16/2/.'%0!/3?!84)53'()*1!FC!5/!=/311%!&)--%!C!5/!7/(11%H!2%!5/!



!"#$%&'()'*+",%$#&'()'''''''''''''-&.$%/0'1)'*/2,"#"%3/0'45',/%0$'4&'65&'4&'78",,7%."9%7%$:)!

! "N#!

9)30*('30%! 23! 1%04(&%! 3*(4%01%5! >3(! .)300/('! 1374%*(0! .%*2/*'! >36(5! %*! /! 5/!

&=/0;%+!

!

!

"+!:/!2308%!23!&)*'0/'!V!

!

:/!2308%!23! &)*'0/'!2)('! B'0%! 9(?8%! /4%&! 1)(*+!k55%!*%!2)('!./1! B'0%! '0).!

5)*;3%!.)30!&08%0!3*%!(*&('/'()*!C!56%99(&/&('8+!k55%!*%!2)('!./1!*)*!.531!B'0%!'0).!

&)30'%<!.)30!.%0-%''0%!56/-)0'(11%-%*'!2%1!(*4%1'(11%-%*'1!2%!5)*;!'%0-%!F&%'!

(*&)*48*(%*'! %1'! 1)35(;*8! ./0! Q/55%'! RPNN#<! .+! "cjSH+! ! E/*1! 5%1!

'858&)--3*(&/'()*1! &%''%! 2308%! @!(28/5%!A! %1'! %*! -)K%**%! 9(?8%! C! '0)(1! /*1+!

,)--%! *)31! 5%! 4%00)*1! 2/*1! &%! >3(! 13('<! 3*%! 2308%! /311(! &)30'%! *6%1'!

/71)53-%*'! ./1! &)*&%4/75%! 2/*1! 5%! 1%&'%30! .)1'/5<! *(! -B-%! 2/*1! 5%! 1%&'%30!

85%&'0(>3%+!

!

,%1! %?(;%*&%1! -35'(.5%1! 0%*2%*'! 5%! -8&/*(1-%! 2%1! %*&=G0%1<! >3(! %1'!

1(-.5%!%*!'=8)0(%<!'0G1!&)-.5(>38!C!-%''0%!%*!U340%!K!&)-.0(1!2/*1!5%!1%&'%30!

2%1! '858&)--3*(&/'()*1+!J/0!/(55%301<! 5%1!%*&=G0%1! 1)*'<! &)--%!*)31!/55)*1! 5%!

4)(0! 2/*1! &%! >3(! 13('<! %*! (*/28>3/'()*! /4%&! 5%1! 1.8&(9(&('81! 2%! &%0'/(*1! /3'0%1!

1%&'%301+!

!

,+!:6(*/28>3/'()*!2%1!%*&=G0%1!/4%&!5%1!1.8&(9(&('81!2%!

&%0'/(*1!1%&'%301+!

!

P+!T&'(91!1.8&(9(>3%1!%'!0(1>3%!26%?.0).0(/'()*!V!

!

E/*1!&%0'/(*1!1%&'%301<! 5%!90/*&=(18!2)('!.)30!.)34)(0!9)30*(0!5%!1%04(&%<!

(*4%1'(0! 2/*1! 2%1! /&'(91! 1.8&(9(>3%1+! ,%! >3(! 1(;*(9(%! >3%! 5)01>36(5! *6/! ./1! 5/!

;/0/*'(%!2%!4)(0!1/!90/*&=(1%!0%*)34%58%<! (5!13..)0'%!3*!0(1>3%!26%?.0).0(/'()*!

2%!1)*!(*4%1'(11%-%*'+!!



!"#$%&'()'*+",%$#&'()'''''''''''''-&.$%/0'1)'*/2,"#"%3/0'45',/%0$'4&'65&'4&'78",,7%."9%7%$:)!

! "NN!

,%!0(1>3%!.%3'!5%!&)*23(0%<!1)('!C!0%*)*&%0!C!%*&=80(0<!%'!2/*1!&%!&/1!(5!K!/!

3*! 0(1>3%!2%!*%!./1!/4)(0!2%! 08.)*1%!C! 56/..%5!26)990%+!,%! 0(1>3%! %1'! 1)35(;*8!

./0!E)771!%'!i(&=/021!RPNNPS!@!U'<5#$+&#'4%<<%.57$N'%0'$+&'3+/#$'$&#2'L/574'9&'$/'<%04'

35<<%.&0$'/#M"0%O"$%/03?'","#$' <#/2'$+&' %0.529&0$',/3$"7'/,&#"$/#3?' .","97&'/<'9%44%0M'

</#'$+&'<#"0.+%3&'L%$+'"'$#".G'#&./#4'/<'<%0"0.%"7'"04'/,&#"$%/0"7'./2,&$&0.&!A+!

,%!0(1>3%!.%3'!8;/5%-%*'!5%!&)*23(0%!C!1)31L(*4%1'(0<!%'!2)*&!C!&08%0!2%1!

(*%99(&/&('81!130!5%!-/0&=8+!:684/53/'()*!2%1!&/.('/3?!(008&)340/75%1!(*4%1'(1!./0!

5%!90/*&=(18!%1'!3*!.0)75G-%!2(0%&'%-%*'!5(8!/3!0(1>3%!26%?.0).0(/'()*+!:)01>3%!

5%! .0);0G1! '%&=*(>3%! %1'! 9)0'<! %'! 2)*&! >3%! 5%1! '%&=*)5);(%1! 1%! 0%*)34%55%*'!

0/.(2%-%*'<!&%!.0)75G-%!1%!.)1%!/4%&!-)(*1!26/&3('8<!%'!5%1!%*&=G0%1!2%!1%04(&%!

3*(4%01%5! 1)*'! 3*%! 1)53'()*! 1/'(19/(1/*'%! /3! .0)75G-%+! ,6%1'! 5%! &/1! 2/*1! 5%!

1%&'%30!2%1!'858&)--3*(&/'()*1+!!

,%! *6%1'! ./1! 40/(-%*'! 5%! &/1! 2/*1! &%53(! 2%! 5685%&'0(&('8! %'! %*&)0%!-)(*1!

2/*1!5%!1%&'%30!.)1'/5!%'!2/*1!5%!'0/*1.)0'!9%008+!E/*1!&%1!2%3?!2%0*(%01!1%&'%301<!

5%!.0);0G1! '%&=*(>3%!%1'!>3/1(L*35<! 5%1! (*4%1'(11%-%*'1!1)*'! 5)3021!%'! 5%! 0(1>3%!

26%?.0).0(/'()*! (-.)0'/*'+!:%1!%*&=G0%1!2%!1%04(&%!3*(4%01%5!*%!.%34%*'!2)*&!

./1<!23!.)(*'!2%!43%!2%! 56/..5(&/7(5('8<!B'0%!>3/5(9(8%1!2%! 1)53'()*!1/'(19/(1/*'%!

/3!.0)75G-%!23!9(*/*&%-%*'!2%1!)75(;/'()*1!2%!1%04(&%!3*(4%01%5!

!

_+!:%1!0(1>3%1!2%!90/32%!V!

!

:6/''0(73'()*! 2%! 90/*&=(1%1! 2%! 1%04(&%! 3*(4%01%5! 4(/! 3*! -8&/*(1-%!

26%*&=G0%1!1)35G4%!2%1!.0)75G-%1!2%!90/32%!2%!5/!./0'!2%1!&/*2(2/'1!C!56/..%5!

26)990%+! ,%1! 284(/*&%1<! (*=80%*'%1! /3?! -8&/*(1-%1! 26%*&=G0%1<! '%55%1! >3%! 5/!

&)5531()*! )3! 5/! &)003.'()*<! .%34%*'! &08%0! 2%1! (*%99(&/&('81+! J/0! /(55%301<! 5%1!

/3')0('81! 2%! 08;35/'()*! */'()*/5%<! '%55%1! >36%55%1! %?(1'%*'! /3])3026=3(<! %*!

./0'(&35(%0!%*!k30).%<!*%!1)*'!./1!/.'%1!C!53''%0!&)*'0%!2%!'%51!.=8*)-G*%1+!

!

"+!:%1!2(99(&35'81!.0/'(>3%1!(*=80%*'%1!/3!1%&'%30!.)1'/5+!

!



!"#$%&'()'*+",%$#&'()'''''''''''''-&.$%/0'1)'*/2,"#"%3/0'45',/%0$'4&'65&'4&'78",,7%."9%7%$:)!

! o^^!

$%5)*! Q/55%'! RPNN#<! .+! "csL"cjS<! 2/*1! 5%! 1%&'%30! .)1'/5! 2%1! 2(99(&35'81!

26/..5(&/'()*!13..58-%*'/(0%1!1)*'!C!%*4(1/;%0+!!

:%! -/(*'(%*! 263*! 1%04(&%! .)1'/5! (*'8;08! 5%! 5)*;! 23! @!.(.%5(*%!A! .)1'/5!

263*%!./0'+!k*!%99%'<! &)--%!*)31!4%*)*1!2%! 5%!4)(0<! 5%!-8&/*(1-%!26%*&=G0%1!

(-.5(>3%! 2%! @!28&)3.%0!A! 5%! 1%04(&%! 3*(4%01%5! %*! .531(%301! )75(;/'()*1!

2(1'(*&'%1+!!

$(! &%5/! %1'! .)11(75%! 2/*1! 5%! &/20%! 263*%! 2(9980%*&(/'()*! ./0! /&'(4('8!

F&)300(%0!./0'(&35(%0<!.0%11%<!.375(&('8!/20%118%H<!&%5/!1%-75%!(008/5(1/75%!2/*1!5%!

&/20%! 23! 1%04(&%! 3*(4%01%5! .)1'/5! .0).0%-%*'! 2('+! k*! %99%'<! .)30! .%0-%''0%!

26/1130%0!&%0'/(*1!1%04(&%1!F2%11%0'%!2%!&=/>3%!7)r'%!/3?!5%''0%1H!&%0'/(*1!/3'0%1!

1%04(&%1! 1)*'! (*2(1.%*1/75%1! F-/(*'(%*! 2%1! 730%/3?! 2%! .)1'%! 030/3?H+!

:6(*'%028.%*2/*&%!23!@!.(.%5(*%!A!.)1'/5! 0%*2!2%! '%55%1!./0'('()*1! (-.)11(75%1+!

:/! ;/0/*'(%! 2%! 56(*'%0&)**%?()*! %*'0%! 5%1! 2(9980%*'1! -)*).)5%1! 5)&/3?! 2%!

&)55%&'%! %'!2%!2(1'0(73'()*! %*13('%+! $/&=/*'!>3%! 5%1!3'(5(1/'%301<! 5%1! ./0'(&35(%01!

26/7)02<!.%34%*'!.08980%0!*6/4)(0!C!9/(0%!>36C!3*!1%35!(*'%05)&3'%30!.53'`'!>36C!

3*!%*1%-75%!2%!-)*).)5%1! 5)&/3?+!k'!-B-%!1(!&%!*68'/('!./1! 5%!&/1<!3*!-B-%!

1%04(&%!F56%*4)(!263*!&)300(%0!263*%!.%01)**%!T!C!3*%!.%01)**%!\H!%-.03*'/*'!

&%1! 2%3?! -)*).)5%1! 5)&/3?<! 5%30! (*'%0&)**%?()*! 2)('! B'0%! ./09/('%+! :%!

-8&/*(1-%! 2%1! %*&=G0%1! %*! 5%1! 1&(*2/*'! 0(1>3%! 2%! -%''0%! %*! 2/*;%0! &%''%!

(*'%0&)**%?()*+!E/*1! 5%! &/1! 23! &)300(%0! (*'%0*/'()*/5<! 3*%! 03.'30%! 2%! &=/0;%<!

23%! C! 3*%! -/34/(1%! (*'%0&)**%?()*! 2%1! 1%&'%301! .)300/('! 16/480%0!

./0'(&35(G0%-%*'!;B*/*'%+!

:%1! '%*/*'1! 2%1! %*&=G0%1! R$(2/u! %'! $.357%0;<! PNNjS<! 16/..3(%*'! 130! 5%1!

.0);0G1! '%&=*)5);(>3%1! >3(! 1%5)*! %3?! /1130%0/(%*'! 9/&(5%-%*'! %'! 1/*1! &)D'! 5/!

&))02(*/'()*! 2%1! 2(9980%*'1! ).80/'%301! 2%!-)*).)5%! 5)&/3?+!Z0<! &)--%! *)31!

56/4)*1!43!.531!=/3'<!5%!1%&'%30!.)1'/5!*6%1'!./1!&/0/&'80(18!./0!3*!/&&0)(11%-%*'!

0/.(2%!23!.0);0G1! '%&=*(>3%+! :6/0;3-%*'!2%! $(2/u! %'! $.357%0;! %*! 9/4%30!2%1!

%*&=G0%1!2%!1%04(&%!3*(4%01%5!*%!'(%*'!2)*&!./1!2/*1!5%!&/1!23!1%&'%30!.)1'/5+!

!

T3'0%!.0)75G-%<! 5/!2308%!2%! 5/!&)*&%11()*!2%!1%04(&%!3*(4%01%5+!$'3-.9!

RPNNcS<! 9/4)0/75%! /3?! %*&=G0%1<! .0).)1%! >3%! @!;"' ,:#%/4&' 4&' ./0$#"$' 4&' 3&#6%.&'

50%6&#3&7',&5$'V$#&'#&7"$%6&2&0$'./5#$&)'K#/%3'"00:&3',/5##"%&0$'#&,#:3&0$&#'50&',:#%/4&'



!"#$%&'()'*+",%$#&'()'''''''''''''-&.$%/0'1)'*/2,"#"%3/0'45',/%0$'4&'65&'4&'78",,7%."9%7%$:)!

! o^P!

",,#/,#%:&)';8"6"0$"M&'4&',:#%/4&3'"533%'./5#$&3'&3$'>5&'7"'./0.5##&0.&'4N0"2%>5&'&3$'

"%03%' ,&5' "<<&.$:&' &$' >5&' 7&3' /,:#"$&5#3' >5%' /<<#&0$' 50&' &<<%.".%$:' "..#5&' /0$' "%03%'

78/,,/#$50%$:'4&'#&2,7".&#' 7&3' </5#0%33&5#3'4&'3&#6%.&'50%6&#3&7',#:.:4&0$3!A+!$/&=/*'!

>3%! 56(*'%0&)**%?()*! 2%1! 2(9980%*'1! ).80/'%301! 2%! -)*).)5%1! 5)&/3?! ./0/r'!

2(99(&(5%! C! -%''0%! %*! .5/&%! 2%! -/*(G0%! %99%&'(4%<! &)--%*'! 56)0;/*(1%0! 1(! 5%1!

&)*'0/'1!2%!1%04(&%!3*(4%01%5!2%4/(%*'!B'0%!263*%!/311(!&)30'%!2308%+!!

:%!0(1>3%!(&(!1%0/('!>3%!5%1!).80/'%301!0%*)*&%*'!C!1%!.)0'%0!&/*2(2/'1!%'!

>3%!56)*!%*!0%4(%**%!2)*&!/3!.=8*)-G*%!84)>38!.531!=/3'+!

!

:%1! %*&=G0%1!2%! 1%04(&%!3*(4%01%5! *%! &)*1'('3%*'!2)*&!./1!3*!-)2%!2%!

9(*/*&%-%*'!2%1!)75(;/'()*1!2%!1%04(&%!3*(4%01%5!08.)*2/*'!7(%*!C!56%?(;%*&%!2%!

9/&(5('8! 26/..5(&/'()*! .)18%! ./0! 5%1! /3')0('81! 2%! 08;35/'()*+! [)0-(1! 5%! &/1! 2%1!

'858&)--3*(&/'()*1!2/*1!5%>3%5!5%1!)71'/&5%1!1%-75%*'!.)34)(0!B'0%!130-)*'81<!

&%!-)2%!2%!9(*/*&%-%*'!*%!28-)*'0%!./1!1/!13.80()0('8!130!5%1!/3'0%1!1%5)*!&%!

&0('G0%!.08&(1+!

!

!

,)*&531()*!2%!5/!1%&'()*!V!

:%! '/75%/3! 13(4/*'! 08&/.('35%! 5%1! )71%04/'()*1! 0%5/'(4%1! C! 56/..5(&/7(5('8!

2%1! 2(9980%*'1! -)2%1! 2%! 9(*/*&%-%*'! 23! 1%04(&%! 3*(4%01%5! 9/('%1! 2/*1! &%''%!

1%&'()*V!

!

! d858&)--3*(&/'()*1! x5%&'0(&('8! $%04(&%1!.)1'/3?!

$374%*'()*1!

&0)(18%1!

7)**%! 7)**%! 7)**%!

X)*21! 2%! 1%04(&%!

3*(4%01%5!

7)**%! 7)**%! -/34/(1%!

k*&=G0%1! 2%! 1%04(&%!

3*(4%01%5!

-)K%**%! -/34/(1%! -/34/(1%!

!

,)--%!*)31!56/4)*1!43<!1%35%!5/!-8'=)2%!2%1!1374%*'()*1!&0)(18%1!.%3'!

B'0%! >3/5(9(8%! 2%! ')'/5%-%*'! 1/'(19/(1/*'%! 1%5)*! 5%! &0('G0%! 2%! 56/..5(&/7(5('8! %'!



!"#$%&'()'*+",%$#&'()'''''''''''''-&.$%/0'1)'*/2,"#"%3/0'45',/%0$'4&'65&'4&'78",,7%."9%7%$:)!

! o^_!

.)30!')3'%1!5%1!(*231'0(%1!2%!081%/3+!,%''%!)71%04/'()*!1%-75%!84(2%*'%!2/*1!5/!

-%130%! )I! %55%1! &)*1'('3%*'! 5%!-)2%!2%! 9(*/*&%-%*'! @!=(1')0(>3%!A! 23! 1%04(&%!

3*(4%01%5+!!

:%!9)*21!2%!&)-.%*1/'()*!2%1!130&)D'1!%*;%*208!./0!5%!1%04(&%!3*(4%01%5!

./0!&)*'0%!*%!08.)*2!./1!')'/5%-%*'!/3?!/''%*'%1+!k*!%99%'<!%'!7(%*!>36(5!1)('! 5/!

-8'=)2%!9/4)0(18%!./0!5%1!/3')0('81!%30).8%**%1<!(5!16/4G0%!*%!./1!.)34)(0!B'0%!

-(1!%*!.5/&%!2/*1!5%1!1%04(&%1!.)1'/3?!F%'!./0!/(55%301!2/*1!5%!1%&'%30!23!0/(5H+!

!,%''%!(-.)11(7(5('8<!5/0;%-%*'!-(1%!%*!/4/*'!./0!5%1!).80/'%301!.)1'/3?!

%30).8%*1! *%! 1%-75%! ./1! 3*(>3%-%*'! 0%5%4%0! 2%! 5/! -/34/(1%! 4)5)*'8! 2%! &%1!

2%0*(%01+! a5! /../0/r'! &5/(0%-%*'! >3%! 5%1! &/0/&'80(1'(>3%1! .0).0%1! 23! 1%&'%30!

9)0-%*'!2%1!)71'/&5%1! (-.)0'/*'1!C! 5/!-(1%!%*!.5/&%!263*!'%5! 9)*21+!:%!1%&'%30!

.)1'/5!&)*1'('3/*'!/5)01!3*%!%?&%.'()*!2/*1!5%1!(*231'0(%1!>3%!*)31!/4)*1!&=)(1(!

268'32(%0+!

:%1! %*&=G0%1!2%! 1%04(&%!3*(4%01%5<!2)*'! 5/! 1(-.5(&('8! '=8)0(>3%! 1%-75/('!

28-)*'0%0! 5/!13.80()0('8<!*%!1/'(19)*'!>3/*'!C!%55%1!/3!&0('G0%!2%! 56/..5(&/7(5('8!

>3%!2/*1! 5%! 1%&'%30!2%1! '858&)--3*(&/'()*1! %'! %*&)0%! /4%&! &%0'/(*%1! 081%04%1+!

k*'0%! /3'0%1<! :/99)*'! %'! d(0)5%! R_^^PS!28-)*'0%*'! >36%55%1! *%!.%34%*'! B'0%!2%1!

%*&=G0%1!).'(-/5%1+!,%!-)2%!2%!9(*/*&%-%*'!*6%1'!./0!/(55%301!./1!/2/.'8!/3?!

/3'0%1! 1%&'%301! 8'32(81! >36(5! 16/;(11%! 23! 1%&'%30! 85%&'0(>3%! )3! 2%1! 1%04(&%1!

.)1'/3?+!!

!



!"#$%&'()'*+",%$#&'()'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''*-./012%-.!

! "#$!

%&'()*+,&'!-*!(./0,123!4!

!

5/'+! (3! (./0,123! '&*+! /6&'+! -&'(! (&70/28! +3)&'! 0)*+,3*2+! (2,1923+!

-,::823'13+! 7&-/),18+! -3! :,'/'(373'1! -3+! &;),</1,&'+! -3! +326,(3! *',632+3)=!

%&773!)>&'!0&*6/,1!+>?!/113'-23!,)!'>?!/!0/+!-3!7&-3!-3!:,'/'(373'1!,-8/)!31!

*',632+3)! -3+! &;),</1,&'+! -3! +326,(3! *',632+3)=! @3+! 1/;)3/*A! +*,6/'1+!

28(/0,1*)3'1!)3+!28+*)1/1+!&;13'*+!0&*2!(./B*3!,'-*+12,3!81*-,83C!0*,+!0&*2!*'3!

,'-*+12,3!-3!28+3/*!B*3)(&'B*3=!

!

D8)8(&77*',(/1,&'+!4!

! E,+(/),18!
<8'82/)3!

F*;63'1,&'+!
(2&,+83+!

E&'-+!-3!
F326,(3!
*',632+3)!

!"3'-#'
!0"3!

G'(.923+!
-3! +326,(3!
*',632+3)!

G::31+!+*2!)3!H3):/23! 0&+,1,:! 6/2,/;)3! 6/2,/;)3! 0&+,1,:! 6/2,/;)3!

I00),(/;,),18! ;&''3! ;&''3! ;&''3! ;&''3! 7/*6/,+3!

J,',7,+/1,&'!

-3! )/! 03213!

->3::,(/(,18!

6/2,/;)3! 6/2,/;)3! 6/2,/;)3! ;&''3! ;&''3!

KB*,18!! ;&''3! 6/2,/;)3! 6/2,/;)3! 6/2,/;)3! 6/2,/;)3!

D2/'+0/23'(3! ;&''3! 7/*6/,+3! ;&''3!! 6/2,/;)3! 6/2,/;)3!

L3+03(1! -3+!

(2,1923+!

3*2&083'+!

%&'1,'*,18! ;&''3! ;&''3! ;&''3! ;&''3! ;&''3!

D/;)3/*!(&'+12*,1!M!0/21,2!-3!%/63!&$'"0)!NOPP"Q=!

!

K)3(12,(,18!4!

! E,+(/),18!
<8'82/)3!

F*;63'1,&'+!
(2&,+83+!

E&'-+!-3!
F326,(3!
*',632+3)!

!"3'-#'
!0"3!

G'(.923+!
-3! +326,(3!
*',632+3)!

G::31+!+*2!)3!H3):/23! 6/2,/;)3! 6/2,/;)3! 6/2,/;)3! 6/2,/;)3! '8</1,:!

I00),(/;,),18! ;&''3! ;&''3! ;&''3! ;&''3! 7/*6/,+3!

J,',7,+/1,&'!

-3! )/! 03213!

->3::,(/(,18!

6/2,/;)3! 6/2,/;)3! 6/2,/;)3! ;&''3! ;&''3!

KB*,18!! ;&''3! 6/2,/;)3! 6/2,/;)3! 6/2,/;)3! 6/2,/;)3!

D2/'+0/23'(3! ;&''3! 7/*6/,+3! ;&''3!! 6/2,/;)3! 6/2,/;)3!

L3+03(1! -3+!

(2,1923+!

3*2&083'+!

%&'1,'*,18! ;&''3! ;&''3! ;&''3! ;&''3! ;&''3!

D/;)3/*!(&'+12*,1!M!0/21,2!-3!%/63!&$'"0)!NOPP"Q=!



!"#$%&'()'*+",%$#&'()'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''*-./012%-.!

! "#"!

!

F326,(3+!0&+1/*A!4!

! E,+(/),18!
<8'82/)3!

F*;63'1,&'+!
(2&,+83+!

E&'-+!-3!
F326,(3!
*',632+3)!

!"3'-#'
!0"3!

G'(.923+!
-3! +326,(3!
*',632+3)!

G::31!+*2!)3!H3):/23! 6/2,/;)3! 0&+,1,:! '8</1,:! '8</1,:! '8</1,:!

I00),(/;,),18! ;&''3! ;&''3! 7/*6/,+3! 7/*6/,+3! 7/*6/,+3!

J,',7,+/1,&'!

-3! )/! 03213!

->3::,(/(,18!

6/2,/;)3! 6/2,/;)3! 6/2,/;)3! ;&''3! ;&''3!

KB*,18!! ;&''3! 6/2,/;)3! 6/2,/;)3! 6/2,/;)3! 6/2,/;)3!

D2/'+0/23'(3! ;&''3! 7/*6/,+3! ;&''3!! 6/2,/;)3! 6/2,/;)3!

L3+03(1! -3+!

(2,1923+!

3*2&083'+!

%&'1,'*,18! ;&''3! ;&''3! ;&''3! ;&''3! ;&''3!

D/;)3/*!(&'+12*,1!M!0/21,2!-3!%/63!&$'"0)!NOPP"Q=!

!

%&70/2/,+&'!<8'82/)3!0&*2!*'3!,'-*+12,3!-3!28+3/*!B*3)(&'B*3!4!

! G::31!+*2!)3!H3):/23! I00),(/;,),18! L3+03(1! -3+! (2,1923+!

3*2&083'+!

E,+(/),18!<8'82/)3! R/2,/;)3! S&''3! F/1,+:/,+/'1!

F*;63'1,&'+!

(2&,+83+!

T&+,1,:! S&''3! J/*6/,+!

E&'-+! -3! +326,(3!

*',632+3)!

R/2,/;)3! J&?3''3!U-803'-!-*!

+3(13*2V!

F/1,+:/,+/'1!

!"3'-#'!0"3' R/2,/;)3! J&?3''3!U,-37V! F/1,+:/,+/'1!

G'(.923+! -3! +326,(3!

*',632+3)!

R/2,/;)3! J/*6/,+3! R/2,/;)3!U,-37V!

!

I,'+,C! ,)! /00/2/W1! ()/,2373'1! B*3! )>&'! '3! 03*1! 0/+! 81/;),2! )/! +*082,&2,18!

->*'!7&-3!-3!:,'/'(373'1!+*2!*'!/*123!31!(3!B*3)!B*3!+&,1!)3!(2,1923!(&'+,-828=!

@3!(.&,A!-*!28<*)/13*2!+32/!-&'(!)3!28+*)1/1!->*'!(&702&7,+!3'123!)3+!-,::823'1+!

(2,1923+!U,=3!23+03(1!-3+!'&273+!3*2&083''3+C!;,3'XY123!+&(,/)C!/00),(/;,),18VC! )3+!

&;Z3(1,:+!-*!28<*)/13*2!U8B*,18C!23-,+12,;*1,&'C!/78'/<373'1!-*!1322,1&,23V!31!)3+!

(&'12/,'13+!02&023+!M!(./B*3! ,'-*+12,3=!%>3+1!3'! :&'(1,&'!-3+!02,&2,18+!81/;),3+!



!"#$%&'()'*+",%$#&'()'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''*-./012%-.!

! "#[!

0/2! )3+! )8<,+)/13*2+! 3*2&083'+! 31! '/1,&'/*A! 0&*2! (./B*3! +3(13*2C! B*3! )3!

28<*)/13*2!0&*22/!3::3(1*32!(3!(&702&7,+=!

!



!"#$%&'(''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''')*+,-./%*+'01+1#"-&2!

! "#$!

%&'()*+,&'!-.'./0)1!21!)0!21*3,451!60/7,18!

!

9:&;<1(7,=! 21! (1771! 60/7,1! .70,7! 21! 2.71/5,'1/! +:,)! 13,+71! &*! '&'! *'1!

5&20),7.!21!=,'0'(151'7!>!*',?1/+1))1!@!21+!+*/(&A7!,56&+.+!60/!)1+!&;),-07,&'+!

21!+1/?,(1!*',?1/+1)8!B&*/!(1)0!'&*+!0?&'+C!20'+!*'!6/15,1/!7156+!6/.+1'7.!17!

.7*2,.! )1+! 2,==./1'71+! 5&20),7.+! 21! =,'0'(151'7! 1'! 6/.+1'(1C! )1*/+! 6/,'(,61+C!

)1*/+!0?0'70-1+!17!)1*/+!,'(&'?.',1'7+8!!

D&*+! 0?&'+! .70;),! 20'+! )1! 6/15,1/! (E06,7/1! F*1! )1+! 5&20),7.+! 21!

=,'0'(151'7! )1+!6)*+!1==,(0(1+! +:0?4/1'7!G7/1!+&,7! ):,56&+,7,&'!-.'./0)1C! +&,7! )1+!

1'(E4/1+!21!+1/?,(1!*',?1/+1)8!B&*/!0*70'7C!1))1+!6&+1'7!2:,56&/70'7+!6/&;)451+!

2:,56).51'707,&'8! 91+! 0*7/1+! 5&20),7.+C! =&'2+! 21! +1/?,(1! *',?1/+1)! 17!

+*;?1'7,&'! (/&,+.1+C! 6)*+! +,56)1+! H! 5177/1! 1'! I*?/1C! ,56),F*1'7! 1))1+C! 21+!

/.2*(7,&'+! 21!J1)=0/18! K)! '1! /1++&/7! 2&'(! 60+! 21! (1771! 6/15,4/1! .7*21! F*:*'1!

5&20),7.!21!=,'0'(151'7!+&,7!+*6./,1*/1!0*3!0*7/1+8!

B&*/!(&56).71/!(1771!6/15,4/1!066/&(E1C!'&*+!0?&'+!1'+*,71!(&560/.!)1+!

5&20),7.+! 21! =,'0'(151'78! %1771! (&560/0,+&'! 0! 6/,+! )0! =&/51! 2:*'1!

(&560/0,+&'! +1)&'! 7/&,+! (/,74/1+8! %1+! 7/&,+! (/,74/1+C! F*1! '&*+! 0?&'+! *7,),+.+!

+*((1++,?151'7! '1! +&'7! 60+! 0'7,'&5,F*1+C! 50,+! 6)*7L7! (&56).51'70,/1+8! K)!

+:0-,7!2*!/1+61(7!21+!13,-1'(1+!1*/&6.1''1+!=&/5*).1+!20'+!)0!(&55*',(07,&'!

%MN! OPQRSQ#T!U! 21! ):,560(7! 21! )0! 5&20),7.! 21! =,'0'(151'7! +*/! )1! ;,1'SG7/1!

+&(,0)!U! 17! 1'=,'! 21! )0! 6)*+! &*! 5&,'+! -/0'21! =0(,),7.! 21! 5,+1! 1'! I*?/1! 21! )0!

5&20),7.8!90!5&20),7.!21!=,'0'(151'7!,2.0)1!+1/0,7!(1))1!F*,!/1+61(71/0,!(1+!7/&,+!

(/,74/1+! F*1))1! F*1! +&,7! ):,'2*+7/,18! %1771! (&560/0,+&'! '&*+! 0! 61/5,+! 2:.70;),/!

F*1! (1771! 5&20),7.! ,2.0)1! ':13,+70,7! 60+8! V7! F*:,)! '1! +15;)0,7! 60+! '&'! 6)*+!

6&++,;)1!21!5177/1!1'!.?,21'(1! )0!+*6./,&/,7.!2:*'1!5&20),7.!+*/!*'1!0*7/1!1'!

21E&/+!2*!(02/1!6/.(,+!2:*'1!0(7,?,7.8!D&*+!0//,?&'+!2&'(!H!)0!(&'()*+,&'!F*:,)!

':13,+71!60+!21!5&20),7.!21!=,'0'(151'7!*',?1/+1))1!U!17!F*1! )0!/1(E1/(E1!21! )0!

51,))1*/1!5&20),7.!6&++,;)1!21?/0!+1!=0,/1C!+1(71*/!60/!+1(71*/C!1'!=&'(7,&'!21+!

+6.(,=,(,7.+!,'2*+7/,1))1+C!21+!&;<1(7,=+!2*!/.-*)071*/!17!21+!6/,&/,7.+!.70;),1+!60/!

)1+!).-,+)071*/+!1*/&6.1'+!17!'07,&'0*38!

!



!"#$%&'(''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''')*+,-./%*+'01+1#"-&2!

! "#Q!

!



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

! "#$!

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

!

3&4/1!4/050,)!+61+4!+,4*.!70'+!)1!(07/1!7*!+1/5,(1!*',51/+1)!70'+!(1/40,'1+!

,'7*+4/,1+! 71! /.+10*!2! )1+! 4.).(&88*',(04,&'+9! )6.)1(4/,(,4.! 14! )1+! +1/5,(1+!

:&+40*;<! =1! +1/5,(1! *',51/+1)! /1-/&*:1! )1+! +1/5,(1+! 71! >0+1! :&*/! )1+?*1)+! *'!

7/&,4! 760((@+! 71! 4&*+! )1+! (,4&A1'+! 1+4! B*-.! ,'7,+:1'+0>)1<! C)! (&//1+:&'7! D! *'1!
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+%1.)$$%.!]5$/-*5+<%.@!

^-1%*,-2%!_``_a__a!(;!'!/-1%*,-2%!U!.%12-*%!0$-2%1.%4!V@!I)-!!/0!!_b!?0-44%,!QRRb!/%!1<B4%8%$,5,-)$!/%.!,<4<*)880$-*5,-)$.@!#1,-*4%!I!cd[Q!/0!*)/%!/%.!+).,%.!%,!

/%.!,<4<*)880$-*5,-)$.@!

!

!

!



! """!

"$/0.,1-%! ()$,%$0!/0!.%12-*%!0$-2%1.%4!.%4)$!4%.!,%&,%.!%01)+<%$.! ()$,%$0! /0! .%12-*%! 0$-2%1.%4! .%4)$! 4%.! ,%&,%.!

>15$Z5-.@!

L%12-*%.!+).,50&! :$%! 4%2<%! %,! 0$%! /-.,1-30,-)$! +51! ?)01! 50! 8)-$.! %,! +5.!

8)-$.!/%!d!?)01.!+51!.%85-$%!.01!,)0,!4%!,%11-,)-1%@!

[I%2<%C! ,1-C! ,15$.+)1,!%,!/-.,1-30,-)$!/%.!%$2)-.! ?0.F09O!_!

eB@!

[I%2<%C!,1-C!,15$.+)1,C!/-.,1-30,-)$!/%.!*)4-.!?0.F09O!Q`!eB!

X2)-1%!_`!eBY@!

[L%12-*%.! 1%45,->.! 50&! %$2)-.! 1%*)885$/<.! %,! O! 254%01!

/<*451<%!

[! A)01$-,01%! /%.! .%12-*%.! +).,50&! .01! ,)0,! 4%!

,%11-,)-1%! O! /%.! +1-&! 53)1/534%.! %$! 1%.+%*,! /0!

+1-$*-+%!/%!+<1<F05,-)$!,51->5-1%@!

[!:$%!4%2<%!%,!0$%!/-.,1-30,-)$!+51!?)01!)021534%.C!

.01!,)0,!4%!,%11-,)-1%C!O!45!4-8-,%!/0!/)85-$%!+034-*!

+)01!45!/-.,1-30,-)$@!

[!I%2<%C!,1-!%,!/-.,1-30,-)$!/%.!%$2)-.!?0.F09O!_!eB@!

[! I%2<%C! ,1-! %,! /-.,1-30,-)$! /%.! *)4-.! +).,50&!

?0.F09O!_`!eB@!

[! L%12-*%! /9%$2)-.! 1%*)885$/<.! %,! O! 254%01[

/<*451<%@!

^-1%*,-2%!Rfabfa!(;@!D1)+).-,-)$!/%!/-1%*,-2%!_```a`QcR@!#1,-*4%!I@Q!/0!()/%!/%.!D).,%.!%,!/%.!N<4<*)880$-*5,-)$.@!

!

!

!

!

!



! "g!

!

"$/0.,1-%! ()$,%$0!/0!.%12-*%!0$-2%1.%4!.%4)$!4%.!,%&,%.!%01)+<%$.! ()$,%$0! /0! .%12-*%! 0$-2%1.%4! .%4)$! 4%.! ,%&,%.!

>15$Z5-.@!

64%*,1-*-,<! [! \34-B5,-)$! /%! *)$$%&-)$! %,! /%! >)01$-,01%! 50&!

*)$.)885,%01.!>-$50&@!

[! \34-B5,-)$! /%! >)01$-,01%! /9<4%*,1-*-,<! +1)2%$5$,! /%!

.)01*%!/9<$%1B-%!1%$)02%4534%.@[!

[! \34-B5,-)$! /%! *)$$%&-)$! %,! /%! >)01$-,01%! O! 0$!

,51->! 15-.)$$534%! O! ,)0,! *)$.)885,%01! >-$54! %$!

>5-.5$,!45!/%85$/%@!

[! D<1<F05,-)$! ,51->5-1%! +)01! 4%.! *)$.)885,%01.!

$)$!<4-B-34%.@!

[!D51,-*-+5,-)$!50!/-.+).-,->!/95-/%!50&!+%1.)$$%.!

%$!.-,05,-)$!/%!+5021%,<!%,!/%!+1<*51-,<@!

[!\34-B5,-)$.!/95*]5,@!

^-1%*,-2%!RbaR_a(;!%,!4)-!$h!_```[Q`i!1%45,-2%!O!45!8)/%1$-.5,-)$!%,!50!/<2%4)++%8%$,!/0!.%12-*%!+034-*!/%!49<4%*,1-*-,<@!

!

!



! g!

#$$%&%! """@! I%! .%12-*%! +034-*! /5$.! 4%.! -$/0.,1-%.! <,0/-<%.! %$!

A15$*%@!

!

#0[/%4O!/%.! )34-B5,-)$.! <$)$*<%.! *-[/%..0.! %,! %$,15$,!/5$.! 4%! *5/1%!/0!

.%12-*%! 0$-2%1.%4C! 496,5,! -8+).%! /5$.! 4%.! -$/0.,1-%.! <,0/-<%.! /950,1%.!

)34-B5,-)$.@! (%.! /%1$-H1%.C! 5?)0,<%.! 50&! .%12-*%! 0$-2%1.%4! >)18%$,! 4%! .%12-*%!

+034-*!@!

!

L%*,%01! ()$,%$0!/0!.%12-*%!+034-*!

N<4<*)880$-*5,-)$.! [!L%12-*%!0$-2%1.%4@!

[!L%12-*%.!)34-B5,)-1%.!/%.!,<4<*)880$-*5,-)$.!'!5**H.!50!1<.%50!

$08<1-F0%! O! -$,<B15,-)$! /%! .%12-*%.C! 4-5-.)$.! 4)0<%.C!

*)880,5,-)$! /%.! /)$$<%.! +51! +5F0%,C! .%12-*%.! 525$*<.! /%!

,<4<+])$-%!2)*54%!%,!.%12-*%!,<4%&@!

[!7-..-)$.!/9-$,<1j,!B<$<154!%$!85,-H1%!/%!/<>%$.%C!/%!.<*01-,<!/%!

1%*]%1*]%!+034-F0%!%,!/9%$.%-B$%8%$,!.0+<1-%01@!

L%12-*%.!+).,50&! [!L%12-*%!0$-2%1.%4@!

[!L%12-*%!)34-B5,)-1%!'!5*]%8-$%8%$,!%,!/-.,1-30,-)$!/%!45!+1%..%!

O!0$!,51->!+1<><1%$,-%4!

[! 7-..-)$! /9-$,<1j,! B<$<154!'! +51,-*-+5,-)$! O! 45! +)4-,-F0%!

/958<$5B%8%$,!/0!,%11-,)-1%@!

;4%*,1-*-,<! [!L%12-*%!0$-2%1.%4!50!.%$.!U!%01)+<%$!V@!

[! 7-..-)$.! /%! .%12-*%! +034-*! %,! /9-$,<1j,! B<$<154! X.<*01-,<C!

58<$5B%8%$,! /0! ,%11-,)-1%C! +)4-,-F0%! <$%1B<,-F0%C! +)4-,-F0%! /%!

/<2%4)++%8%$,!/%.!<$%1B-%.!1%$)02%4534%.Y@!

L)01*%.!'!#1,-*4%.!I@!cd[QC!I[Q!/0!()/%.!/%.!+).,%.!%,!/%.!N<4<*)880$-*5,-)$.C!I)-!$h_```@[Q`i!

/%!8)/%1$-.5,-)$!%,!/%!/<2%4)++%8%$,!/0!.%12-*%.!+034-*!/%!49<4%*,1-*-,<@!

!

!



! g"!

#MM;k;! "g!'!:$-,<.!/9œ021%!+%18%,,5$,!/9544)0%1! %$,1%! l)$%.! 4%.!

*)m,.!/0!1<.%50!4)*54@!

!

!"#$%&'(&)'*+,#)' -./#0'(12$3%&'
;F0-+%8%$,.! /%! +)-$,.! /%!
*)$*%$,15,-)$!

M)831%!/%!+5-1%.!/%!/-.,1-30,-)$!

(n34%.! /%! ,15$.+)1,! %,! /%!
/-.,1-30,-)$!

M)831%!/%!+5-1%.[e8!/%! ,15$.+)1,! X1%.+%*,-2%8%$,!
/%!/-.,1-30,-)$Y!804,-+4-<!+51!0$!*)%>>-*-%$,!1%>4<,5$,!
49<*]%44%! /%.! *)m,.! 1%45,->.! /%.! +5-1%.[e8! /5$.! 45!
l)$%!

()m,.! /%! ,15$*]<%! /%! B<$-%!
*-2-4! /%! ,15$.+)1,! %,! /%!
/-.,1-30,-)$!

I)$B0%01! ,),54%! /o-$>15.,10*,01%! .01! 0$%! 8j8%!
,15$*]<%!%$,1%!4%.!.)0.[1<+51,-,%01.!/o0$%!+51,C!%$,1%!
4%.! +)-$,.! /%! *)$*%$,15,-)$! /o50,1%! +51,! 804,-+4-<%!
+51! 0$! *)%>>-*-%$,! 1%>4<,5$,! 4%! +1-&! /%.! 851*]<.! /%!
B<$-%!*-2-4!/5$.!45!l)$%!

()m,.! /%! B<$-%! *-2-4! /%!
,15$.+)1,! %,! /%! /-.,1-30,-)$!
])1.!,15$*]<%!

I)$B0%01.!/%! *n34%!/%! ,15$.+)1,! %,! /%!/-.,1-30,-)$C!
+)$/<1<%.! %$! >)$*,-)$! /%! 45! $5,01%! /0! B<$-%! *-2-4! '!
*)$/0-,%C! +4%-$%! ,%11%!804,-+4-<%.!+51!0$! *)%>>-*-%$,!
1%>4<,5$,! 4%! +1-&! /%.!851*]<.! /%! B<$-%! *-2-4! /5$.! 45!
l)$%!

()m,.! /o-$>15.,10*,01%!
5<1-%$$%! /%! ,15$.+)1,! %,! /%!
/-.,1-30,-)$!

I)$B0%01.! /%! *n34%! /%! ,15$.+)1,! %,! /%! /-.,1-30,-)$!
%$! 5<1-%$! 804,-+4-<%.! +51! 0$! *)%>>-*-%$,! 1%>4<,5$,! 4%!
+1-&!/%.!851*]<.!/%!B<$-%!*-2-4!/5$.!45!l)$%!

;F0-+%8%$,.! /%! .)0.[
1<+51,-,-)$!

M)831%!/%!+5-1%.!/%!,15$.+)1,!

;F0-+%8%$,.!/%!1<+51,-,-)$! M)831%!/%!+5-1%.!/%!,15$.+)1,!
D51,-%! 5**H.! /0!
*)880,5,%01! /o53)$$<! %,!
/%! 4o0$-,<! /%! 15**)1/%8%$,!
/o53)$$<!

M)831%! /%! 4-B$%.! *)$$%*,<%.! 50&! *)880,5,%01.!
/o53)$$<.!)0!50&!.)0.[1<+51,-,%01.!)0!50&!+)-$,.!/%!
*)$*%$,15,-)$!804,-+4-<!+51!0$!*)%>>-*-%$,!1%>4<,5$,!4%!
,K+%! /%! 4-B$%! X1<.-/%$,-%44%! )0! +1)>%..-)$$%44%Y! %,!
804,-+4-<! +51! 0$! *)%>>-*-%$,! 1%>4<,5$,! 4%! ,K+%!
/9<F0-+%8%$,!X(M;C!*45..%!S!)0!*45..%!cY!

;F0-+%8%$,.! /%!
,15$.8-..-)$!

M)831%!/%!4-B$%.!+1)>%..-)$$%44%.!

L)01*%!'!#JNC!_```@!

!

!

!

!



! g""!

!

#MM;k;! g!'! :$-,<.! /9œ021%! +%18%,,5$,! /9544)0%1! %$,1%! l)$%.! 4%.!

*)m,.!/%!B%.,-)$!/%.!53)$$<.@!

!

!"#$%&'(&)'*+,#)' -./#0'(12$3%&'
g%$,%.C! 5/8-$-.,15,-)$! /%.!
2%$,%.!

A5*,01%!/%.!53)$$<.!

E15$*]%8%$,!%,!15**)1/%8%$,!
'! -$,%12%$,-)$.!.01! 45! 4-B$%!/%!
315$*]%8%$,!

I)$B0%01!/%!315$*]%8%$,!

E15$*]%8%$,!%,!15**)1/%8%$,!
'! /<+45*%8%$,.! 4-<.! 50&!
-$,%12%$,-)$.! .01! 4%.!
-$.,5445,-)$.! -$,<1-%01%.!
/o53)$$<.!

I)$B0%01! ,),54%! /%.! 4-B$%.! %$! ,15$.+)1,C! /-.,1-30,-)$!
%,!315$*]%8%$,!

E15$*]%8%$,!%,!15**)1/%8%$,!
'! -$,%12%$,-)$.! .01! 4%.!
-$.,5445,-)$.! -$,<1-%01%.!
/o53)$$<.!

M)831%!/%!4-B$%.!

L%12-*%!5+1H.[2%$,%!/%!3)0*4%!
4)*54%!

()m,.!/%!3)0*4%!4)*54%!%,!/%!15**)1/%8%$,!

#0,1%.!.%12-*%!5+1H.[2%$,%! M)831%!/%!4-B$%.!
#0,1%!8-.%!%$!.%12-*%! M)831%!/%!4-B$%.!
A5*,015,-)$C! 1%*)021%8%$,C!
*)$,%$,-%0&!

M)831%!/%!4-B$%.!

#0,1%.!-$/-1%*,.!X/)$,!-$/-2-.Y!
.50>!-8+5K<.!

#0,1%.!*)m,.!/<?O!544)0<.!

"8+5K<.! A5*,01%!/%.!53)$$<.!
L)01*%!'!#JNC!_```@!

!

!

!

!

!

!

!





! "k!

#MM;k;!g"!'D1-$*-+54%.!*50.%.!/%!45!*]51B%!-$/0-,%!+51!4%.!)34-B5,-)$.!/%!.%12-*%!0$-2%1.%4@!

#**H.!$5,-)$54!!

50!1<.%50!!

+).,54!

^%$.-,<!8-$-854%!/%!301%50&!%,!/%!3)-,%.!50&!4%,,1%.@!

^-.,1-30,-)$!F0),-/-%$$%!O!*]5F0%!5/1%..%!.50>!4%!/-85$*]%!%,!

4%.!?)01.!><1-<.@!

p054-,<!/%!.%12-*%@! L,5$/51/!/%!/-.,1-30,-)$!qrQ!+)01!4%.!4%,,1%.@!

!

!

:L\!

50!.%$.!

<,1)-,! D1-&!!

53)1/534%.@!

()$,15-$,%!/%!+1-*%[*5+!)0!/%!*)m,!/0!.%12-*%@!

;&-B%$*%!/%!,51->!0$->)18%@!

#0,1%!%&-B%$*%.!1</0-.5$,!45!>4%&-3-4-,<!/%.!+1-&@!

!

!

!

\34-B5,-)$.!>)18%44%.@!

^<>-$-%.!+51!4%.!

4<B-.45,-)$.@!

#0,1%.!)34-B5,-)$.!

>)18%44%.!

D1-&!!

+1<><1%$,-%4.@!

N51->.!+1<><1%$,-%4.!+)01!45!+1%..%@!

^-.,1-30,-)$!B15,0-,%!/0!*)011-%1!%$!315-44%@!

()$,15-$,%.!

-$>)18%44%.!1</0-.5$,!

45!>4%&-3-4-,<!/%.!+1-&!

()$,15-$,%.!1</0-.5$,!

45!*5+5*-,<!/%!

/->><1%$*-5,-)$!/%.!

+1-&!

()$,15-$,%.!F0-!1</0-.%$,!4%.!*5+5*-,<!O!/->><1%$*-%1!4%.!,51->.!

%$,1%!*)011-%1!-$/-2-/0%4!%,!*)011-%1!B1)0+<@!

()$,15-$,%.!1</0-.5$,!4%.!+)..-3-4-,<!/95?0.,%8%$,!/%!45!85..%!.5451-54%@!

!

\34-B5,-)$.!

-$>)18%44%.@!

^0%.!50!.,5,0,!+034-*!

/%.!)+<15,%01.@! ()$,15-$,%.!

-$>)18%44%.!

5**1)-..5$,!4%.!*)m,.!

()$,15-$,%.!1</0-.5$,!45!*5+5*-,<!/95?0.,%8%$,!/%!45!.,10*,01%!.5451-54%!50!851*]<@!

.)01*%!'!s"tCQRRf@!



! k!

!



! k"!

#MM;k;!g""!'^-8%$.-)$.!/%!/<>-$-,-)$!/%.!>40&!/%!*)011-%1@!

!

^-8%$.-)$.! M),5,-)$!

\3?%,! I%,,1%.@!

"8+1-8<.@!

q)01$50&!%,!+<1-)/-F0%.@!

D%,-,.!*)4-.@!

()4-.@!

p05$,-,<! ()011-%1!-$/-2-/0%4@!

()011-%1!%$!B1).@!

^%B1<!/%!,1-@! M)$!,1-<@!

N1-<@!!

^-.,5$*%@! J<B-)$54@!

"$,%1[1<B-)$54@!

)

)

)

)

)

/)

^-.,1-30<!50!/)8-*-4%@!

! ^-.,1-30,-)$!O!+-%/.aO!3-*K*4%,,%@!

^-.,1-30,-)$@!

^-.,1-30,-)$!%$!2)-,01%@!

^-.,1-30,-)$!.+<*-54%!+5F0%,.@!

^-.,1-30<!.01!45!1)0,%@!

^-.,1-30<!50!301%50!/%!+).,%@!

! ^-.,1-30<!50@!

^-.,1-30<!50@!

7)/%!/%!/-.,1-30,-)$@!

^-.,1-30<!/-1%*,%8%$,!/5$.!4%.!4)*50&!/%.!B1).!*4-%$,.@!

)

)

)

)

)

5)

E)-,%!50&!4%,,1%.!%,!301%50&!/%!+).,%@!

! ^5$.!4%.!l)$%.!/%$.%.@!

! ^5$.!4%.!l)$%.!+%0!/%$.%.@!

()44%*,%!/5$.!0$!*%$,1%!/%!*)011-%1!%$!B1).@!

7)/%!/%!*)44%*,%!

()44%*,%!/5$.!4%.!4)*50&!/%.!*4-%$,.!

)

)

6)

^5$.!0$%!l)$%!/%$.%@!NK+%! /%! *%$,1%! /%!

/-.,1-30,-)$! ^5$.!0$%!l)$%!+%0!/%$.%@!

)

+)

L)01*%!'!s"tC!QRRf@!



! k""!

!

#MM;k;! g"""!'#44)*5,-)$! /%.! *)m,.! /5$.! 0$%! .-,05,-)$! /%!

8)$)+)4%!'!

!

M-2%50! NK+%!/%!*)m,.@! M),5,-)$@!

Q! M-2%50!/0!>40&!/%!*)011-%1@! ()m,! -$*1<8%$,54!/0!>0&!-$/-2-/0%4!

/%!*)011-%1!/56@!

(7-?e@!

_! M-2%50!/0!8)/%!/%!/-.,1-30,-)$@! ()m,! *)880$! /0! 8)/%! /%!

/-.,1-30,-)$!5@!

 ^?!

c! M-2%50!/0!8)/%!/%!*)44%*,%@! ()m,! *)880$!/0!8)/%!/%!*)44%*,%!

6@!

 ;e!

S! M-2%50! /0! 301%50! /%!

/-.,1-30,-)$!

()m,! *)880$! /0! 301%50! /%!

/-.,1-30,-)$!+@!

 A4!

d! M-2%50!/%!45!>-18%@! ()m,.!B<$<150&!/%!45!>-18%@!  u!

()m,.!,),50&!'!(7v!∑-∑?∑e(7-?e!r∑? ^?!r∑e ;e!r∑4 A4r u@!

.)01*%!'!s"tC!QRRf@!

!

#44)*5,-)$!/%.!*)m,.!/5$.!0$!851*]<!*)$*011%$,-%4@!

!

M-2%50! NK+%!/%!*)m,.! M),5,-)$@!

Q! M-2%50!/0!>40&!/%!*)011-%1! ()m,!-$*1<8%$,54!/%!*]5F0%!>40&!-$/-2-/0%4!-?e@! (A-?e!

_! M-2%50! /0! 8)/%! /%!

/-.,1-30,-)$@!

()m,!*)880$!/%!*]5F0%!8)/%!/%!/-.,1-30,-)$!

?@!

 ^?!

c! M-2%50! /0! 8)/%! /%!

*)44%*,%@!

()m,!*)880$!/%!*]5F0%!8)/%!/%!*)44%*,%!e@!  ;e!

S! M-2%50! /%! 301%50! /%!

/-.,1-30,-)$@!

()m,! *)880$! /%! *]5F0%! ,K+%! /%! 301%50! /%!

/-.,1-30,-)$!4@!

 A4!

d! M-2%50!/%!45!>-18%@! ()m,.!B<$<150&!/%!45!>-18%@!  u!

()m,.!,),50&!'!(A!v!∑-∑?∑e!(A-?e!r!∑?!^?!r!∑e!;e!r!∑4!A4!r!u!

.)01*%!'!s"tC!QRRf@!

!
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!



! k"g!

#MM;k;! "k!'! ;&%8+4%! /%! *54*04! /0! *)m,! /-1%*,! $%,! /90$%!

l)$%!X;(:Y'!

Q! ()m,!5$$0%4!8)K%$!+51!4-B$%! _S`!
_! ()m,!5$$0%4!/%!45!l)$%!X4-B$%!Q×c```Y! f_`!```!
c! 7-$0,%.!/95++%4.!.)1,5$,.!4)*50&!%$!]%01%!/%!+)-$,%×!*)m,!+51!8-$0,%!*)11%.+)$/5$,@! d@cd!
S! 7-$0,%.!/95++%4.!.)1,5$,.!4)*50&!])1.!]%01%!/%!+)-$,%×!*)m,!+51!8-$0,%!*)11%.+)$/5$,@! i@db!
d! 7-$0,%.!/95++%4.!.)1,5$,.!$5,-)$50&!%$!]%01%!/%!+)-$,%×!*)m,!+51!8-$0,%!*)11%.+)$/5$,@! R@RS!
b! 7-$0,%.!/95++%4.!.)1,5$,.!$5,-)$50&!])1.!]%01%!/%!+)-$,%×!*)m,!+51!8-$0,%!*)11%.+)$/5$,@! f@`S!
f! 7-$0,%.!/95++%4.!.)1,5$,.!-$,%1$5,-)$50&!%$!]%01%!/%!+)-$,%×!*)m,!+51!8-$0,%!*)11%.+)$/5$,@! `@RRS!
i! 7-$0,%.!/95++%4.!.)1,5$,.!-$,%1$5,-)$50&!])1.!]%01%!/%!+)-$,%×!*)m,!+51!8-$0,%!*)11%.+)$/5$,@! `@f!
R! ()m,!8)K%$!+51!4-B$%!/%.!5++%4.!.)1,5$,.! c_@dR!
Q`! ()m,.!/%.!5++%4.!/%!.03.,-,0,-)$!%$!8)K%$$%!+51!4-B$%!5!0$!,50&!/%!`@Qd! S@iR!
QQ! ()m,.!/%.!5++%4.!.)1,5$,.!$%,!/%.!*)m,.!/%.!5++%4.!/%!.03.,-,0,-)$! _f@f!
45' 6+,#)' (&)' "77&8)' )+%#".#)' (&' 8"' 9+.&' :' .&#' (&)' *+,#)' (&)' "77&8)' (&' )$;)#/#$#/+.' <8/=.&' 44'

××××>???@'
A>'?BB'

Qc! 7-$0,%.!/95++%4.!%$,15$,.!4)*50&!%$!]%01%!/%!+)-$,%!×!*)m,!+51!8-$0,%!*)11%.+)$/5$,@! _@bi!
QS! 7-$0,%.!/95++%4.!%$,15$,.!4)*50&!])1.!]%01%!/%!+)-$,%!×!*)m,!+51!8-$0,%!*)11%.+)$/5$,@! S@_i!
Qd! 7-$0,%.!/95++%4.!%$,15$,.!$5,-)$50&!%,!-$,%1$5,-)$50&X!/->><1%$*-<.!*)88%!+)01!4%.!4-B$%.!d!O!i!

%,!%$!8)K%$$%Y!×!*)m,!+51!8-$0,%!*)11%.+)$/5$,@!
Qi@bi!

Qb! ()m,.!/%.!5++%4.!%$,15$,.!%$!8)K%$$%!+51!4-B$%! _d@bc!
Qf! ()m,.!/%.!5++%4.! %$,15$,.!/%! .03.,-,0,-)$!%$!8)K%$$%!+51! 4-B$%!O!0$! ,50&!/%! .03.,-,0,-)$!/%!

`@`dw@!
Q@_i!

Qi! ()m,.!/%.!5++%4.!%$,15$,.C!$%,!/%.!*)m,.!/%.!5++%4.!/%!.03.,-,0,-)$C!%$!8)K%$$%!+51!4-B$%@! _S@cd!
4B' 6+,#'(&)'"77&8)'&.#%".#)'(&'8"'9+.&:'.&#'(&)'*+,#)'(&)'"77&8)'(&')$;)#/#$#/+.'<8/=.&'4A××××>???@' C>'?D?'
_`! 7-$0,%.!/9-$,%1*)$$%&-)$!%$!]%01%.!/%!+)-$,%!×!*)m,!+51!8-$0,%!*)11%.+)$/5$,@! `@Sd!
_Q! 7-$0,%.!/9-$,%1*)$$%&-)$!])1.!]%01%.!/%!+)-$,%!×!*)m,!+51!8-$0,%!*)11%.+)$/5$,@! `@R!
__! ()m,.!/%.!5++%4.!/9-$,%1*)$$%&-)$!%$!8)K%$$%!+51!4-B$%! Q@cd!
_c! ()m,.! /%.! 5++%4.! /9-$,%1*)$$%&-)$! /%! .03.,-,0,-)$! %$! 8)K%$$%! +51! 4-B$%! O! 0$! ,50&! /%!

.03.,-,0,-)$!/%!`@Qw@!
`@QS!

_S! ()m,.!/%.!5++%4.!/9-$,%1*)$$%&-)$C!$%,!/%.!*)m,.!/%.!5++%4.!/%!.03.,-,0,-)$C!%$!8)K%$$%!+51!
4-B$%@!

Q@_Q!

5D' 6+,#'(&)'"77&8)'(E/.#&%*+..&F/+.'(&'8"'9+.&:'.&#'(&)'*+,#)'(&)'"77&8)'(&')$;)#/#$#/+.'<8/=.&'
5G××××>???@'

>'H>?'

_b! 7-$0,%.!/95++%4!+1<+5K<.!%$!]%01%.!/%!+)-$,%!×!*)m,!+51!8-$0,%!*)11%.+)$/5$,@! `@d!
_f! 7-$0,%.!/95++%4.!+1<+5K<.!])1.!]%01%.!/%!+)-$,%!×!*)m,!+51!8-$0,%!*)11%.+)$/5$,@! `@Si!
_i! ()m,.!/%.!5++%4.!+1<+5K<.!%$!8)K%$$%!+51!4-B$%! `@Ri!
_R! ()m,.!/%.!5++%4.!+1<+5K<.!/%!.03.,-,0,-)$!%$!8)K%$$%!+51!4-B$%!O!0$!,50&!/%!.03.,-,0,-)$!/%!

`@Qdw@!
`@Qd!

c`! ()m,.!/%.!5++%4.!+1<+5K<.C!$%,!/%.!*)m,.!/%.!5++%4.!/%!.03.,-,0,-)$C!%$!8)K%$$%!+51!4-B$%@! `@ic!
>4' 6+,#'(&)'"77&8)'7%07"I0)'(&'8"'9+.&:'.&#'(&)'*+,#)'(&)'"77&8)'(&')$;)#/#$#/+.'<8/=.&'>?××××>???@' 5'GBB'
>5' J+#"8'(&)'*+,#)'03/#";8&)'(&'8"'9+.&'<)+KK&'(&)'8/=.&)'5:'45:'4B:5D'&#'>4@' AA5'5CA'
cc! J%2%$0.!+%1/0.!/%!45!l)$%!X2)-1!,534%50!QY! [b`R!Sd`!
>G' 6+,#)'.&#'(/%&*#'(&'8"'9+.&'"3".#'08/K/."#/+.'(&)'(+$;8&)'*+K7#&)' 5C5'A5A'
cd! ()11%*,-)$!/%.!/)034%.!*)8+,%.!.01!4%.!1%2%$0.!/%.!5++%4.!%$,15$,.@! S@_iR!
>H' 6+,#'.&#'(/%&*#'(&'8"'9+.&' 5CCL44C'

L)01*%!'!s"tC!QRRf@!



! kg!

#MM;k;! k!'! ;.,-85,-)$.! /%! 45! .01*]51B%! -$/0-,%! +51! 4%.! )34-B5,-)$.! /%! .%12-*%! 0$-2%1.%4! X%$! 8-44-)$! /9;(:!

QRRfY@!

^-.,1-30,-)$!0$-2%1.%44%!6,5,!7%831%!
E5.%!A^(! 35.%!M#(!

^-.,1-30,-)$!4%!.58%/-! N51->.!+1%..%! 75,<1-%4.!%$!315-44%!
%,!5..-8-4<.@!

G0-*]%,.!

#44%85B$%! +5.!/%!/)$$<%.! +5.!/%!/)$$<%.! QQf`! +5.!.-B$->-*5,->! +5.!/%!/)$$<%.! +5.!/%!/)$$<%.!
#0,1-*]%! Qdc! id! -$*40.!/5$.!4%.!,51->!+1%..%@! +5.!/%!/)$$<%.! +5.!/%!/)$$<%.! !
E%4B-F0%! +5.!/%!/)$$<%.! +5.!/%!/)$$<%.! -$*40.!/5$.!4%.!,51->!+1%..%@! QdR! +5.!/%!/)$$<%.! +5.!/%!/)$$<%.!

^5$%851e! QR! `! +5.!/%!/)$$<%.! Rf! d! +5.!/%!/)$$<%.!
;.+5B$%! +5.!/%!/)$$<%.! +5.!/%!/)$$<%.! +5.!.-B$->-*5,->! +5.!/%!/)$$<%.! +5.!/%!/)$$<%.! +5.!/%!/)$$<%.!
A-$45$/%! d! `! +5.!.-B$->-*5,->! +5.!.-B$->-*5,->! +5.!/%!/)$$<%.! !
A15$*%! Sdd! `! -8+)..-34%!/9%.,-8%1!.-!

*9%.,!0$%!.01*]51B%!)0!
$)$@!

dcc! +5.!/%!/)$$<%.! +5.!/%!/)$$<%.!

G1H*%! i! `! +5.!.-B$->-*5,->! c_! +5.!/%!/)$$<%.! cf!
"145$/%! Qb! Q! +5.!.-B$->-*5,->! +5.!.-B$->-*5,->! +5.!/%!/)$$<%.! _!
",54-%! Qcb! ! +5.!/%!/)$$<%.! Qdd! +5.!/%!/)$$<%.! _d!

I0&%83)01B! 5! 5! -$*40.!/5$.!4%.!,51->!+1%..%@! R! +5.!/%!/)$$<%.! +5.!/%!/)$$<%.!
D5K.[E5.! 5! 5! +5.!.-B$->-*5,->! +5.!.-B$->-*5,->! R! +5.!/%!/)$$<%.!
D)1,0B54! QR! _! +5.!.-B$->-*5,->! Q_! +5.!/%!/)$$<%.! +5.!/%!/)$$<%.!

J)K508%[:$-! c_c! _`! +5.!.-B$->-*5,->! +5.!.-B$->-*5,->! f[Qf! +5.!/%!/)$$<%.!
L0H/%! +5.!/%!/)$$<%.! +5.!/%!/)$$<%.! +5.!.-B$->-*5,->! +5.!.-B$->-*5,->! d! R[_c!

.)01*%!M;J#C!QRRi@!

U!5!V!'!+5.!/%!/)$$<%.!/-.+)$-34%C!85-.!+)025$,!j,1%!*)$.-/<1<!*)88%!,1H.!35.@!
!





! kg""!

#$$%&%! k"!'! 7)/H4%! /%! ()]%$! %,! 54@! P_``_TC! *)8+515-.)$! /%! 45!

*]51B%! /0! .%12-*%! 0$-2%1.%4! /5$.! 4%.! .%*,%01! +).,50&! -,54-%$.! %,!

58<1-*5-$.@!

!

I%!8)/H4%!%.,!*)$.,10-,!+)01!/<>-$-1! 4%!*)m,!0$-,5-1%!*)88%!0$%!>)$*,-)$!/0!

2)408%!XQ YC!%,!35.<!.01!45!.,10*,01%!/%!*)m,.!/%!49:LDL!%$!QRRR@!

( )AC TC QP= !

\=!'!

TC DC NDC= + !

( )d o dDC V Q Q F= + !

( ) ( ) ( )nd 0 v nd 0 v ndNDC V Q Q E F Q Q 1 E F= + + −   !

I%.!>)$*,-)$.!+%02%$,!j,1%!%&+1-8<%.!*)88%!.0-,!'!

( ){ } ( )v nd 0 d v ndTC V E F Q Q F 1 E F= + + + −   !

!

#2%*!'!

! AC !()m,!0$-,5-1%!8)K%$@!

I9-$/%&5,-)$! d ! -$/-F0%! F09-4! .95B-,! /%! 45! +51,! U!/-.,1-30,-)$!V! /90$! *)m,! )0!

/90$!2)408%@!

DC !()m,!,),54!/%!/-.,1-30,-)$@!

vE !g51-5,-)$!O! 4)$B!,%18%!/%.!*)m,.!>-&%.@!D5158<,1<%!%$,1%!`@`_d!%,!`@d!/5$.!

495$54K.%@!

F !()m,!>-&%!/%!49:LDL!+)01!QRRR@!

I9-$/%&5,-)$! nd ! -$/-F0%!F09-4!.95B-,!/%! 45!+51,!U!$)$[/-.,1-30,-)$!V!/90$!*)m,!

)0!/90$!2)408%@!

NDC !()m,!,),54!])1.!/-.,1-30,-)$!

P !D)+045,-)$!/%.!;,5,.[:$-.!%$!QRRR@!

Q !g)408%!+51!,j,%@!

0Q !g)408%!+51!,j,%!,15-,<!+51!49:LDL!%$!QRRR@!

TC !()m,!,),54!



! kg"""!

V !()m,!251-534%!/%!49:LDL!+)01!QRRR@!

^)$$<%.!0,-4-.<%.!+)01!4%!+5158<,15B%!/0!8)/H4%!'!

!

()m,.! >-&%.! %,! 251-534%.! /%! 49:LDL! .%4)$! 4%.! +1-$*-+54%.! >)$*,-)$.! +).,54%.!

XQRRRY!

A)$*,-)$! A-&%!XwY! g51-534%!XwY! ()m,!,),54!X8-44-51/.!/%!xY!

^-.,1-30,-)$! d_! Si! __@Q!

N15-,%8%$,!/0!*)011-%1! S! Rb! _Q@S!

N15$.+)1,! i! R_! S@c!

G0-*]%,.! dS! Sb! c@Q!

#0,1%.! ff! _c! QQ@d!

N),54! cf! bc! b_@S!

L)01*%!'!()]%$!%,!54@!P_``_T!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!



! k"k!

!

!

#$$%&%!k""!'!7)/H4%!/9-8+4<8%$,5,-)$!/%!495++1)*]%!;D!'!

!

!

()m,!/%.!\L:!8%.01<!+51!495++1)*]%!;$,1K!D1-*-$B@X^)4451.!:L!QRRdY@!

()m,!/0!.%12-*%!0$-2%1.%4!.01!4%.!,)01$<%.!0135-$%.C!

.-!4%.!*)m,.!/%!49%$,15$,!.)$,!<B50&!O!*%0&!/9:LDL@!

f!`if!`Ri!

()m,!/0!.%12-*%!0$-2%1.%4!.01!4%.!,)01$<%.!10154%.C!

.-!4%.!*)m,.!/%!49%$,15$,!.)$,!<B50&!O!*%0&!/9:LDL@!

_!f_f!b_d!

()m,!/0!.%12-*%!0$-2%1.%4!.01!49%$.%834%!/%.!,)01$<%.C!

.-!4%.!*)m,.!/%!49%$,15$,!.)$,!<B50&!O!*%0&!/9:LDL@!

R!iQS!f__!

! !

()m,!/0!.%12-*%!0$-2%1.%4!.01!4%.!,)01$<%.!0135-$%.C!

.-!4%.!*)m,.!/%!49%$,15$,!.)$,!dw!.0+<1-%01.!O!*%0&!/9:LDL@!

d!iQS!_fi!

()m,!/0!.%12-*%!0$-2%1.%4!.01!4%.!,)01$<%.!10154%.C!

.-!4%.!*)m,.!/%!49%$,15$,!.)$,!dw!.0+<1-%01.!O!*%0&!/9:LDL@!

_!cfd!_di!

()m,!/0!.%12-*%!0$-2%1.%4!.01!49%$.%834%!/%.!,)01$<%.C!

.-!4%.!*)m,.!/%!49%$,15$,!.)$,!dw!.0+<1-%01%.!O!*%0&!/9:LDL@!

i!c_i!dcb!

! !

()m,!/0!.%12-*%!0$-2%1.%4!.01!4%.!,)01$<%.!0135-$%.C!

.-!4%.!*)m,.!/%!49%$,15$,!.)$,!Q`w!.0+<1-%01.!O!*%0&!/9:LDL@!

S!iRQ!Sib!

()m,!/0!.%12-*%!0$-2%1.%4!.01!4%.!,)01$<%.!10154%.C!

.-!4%.!*)m,.!/%!49%$,15$,!.)$,!Q`w!.0+<1-%01.!O!*%0&!/9:LDL@!

_!`cf!i`f!

()m,!/0!.%12-*%!0$-2%1.%4!.01!49%$.%834%!/%.!,)01$<%.C!

.-!4%.!*)m,.!/%!49%$,15$,!.)$,!Q`w!.0+<1-%01.!O!*%0&!/9:LDL@!

b!R_R!_Rc!

! !

()m,!/0!.%12-*%!0$-2%1.%4!.01!4%.!,)01$<%.!0135-$%.C!

.-!4%.!*)m,.!/%!49%$,15$,!.)$,!_`w!.0+<1-%01.!O!*%0&!/9:LDL@!

c!Qci!iQf!

()m,!/0!.%12-*%!0$-2%1.%4!.01!4%.!,)01$<%.!10154%.C!

.-!4%.!*)m,.!/%!49%$,15$,!.)$,!_`w!.0+<1-%01.!O!*%0&!/9:LDL@!

Q!S_c!SfR!

()m,!/0!.%12-*%!0$-2%1.%4!.01!49%$.%834%!/%.!,)01$<%.C!

.-!4%.!*)m,.!/%!49%$,15$,!.)$,!_`w!.0+<1-%01%.!O!*%0&!/9:LDL@!

S!db_!_bR!



! kk!

L)01*%!'!E15/4%K!%,!()42-$C!_```@!

!



! kk"!

#$$%&%!k"""!'L*]<85!'(54*04!/%.!1%2%$0.!+%1/0.!+)01!0$%!l)$%!.+<*->-F0%!'!

!

! ! ! ! ! ! ! ! ! ! ! ! ! ! ! A5*,%01.!B<)B15+]-F0%.!

! ! ! ! ! ! ! ! ! ! ! ! ! ! ! L+<*->-F0%.@!

!

J%2%$0.!,),50&!! ! ! 8)K%$$%!$5,-)$54%!

A5*,01<.C!+1)! ! ! ! /%!1%2%$0.!!>5*,01<.!

;,!1<.-/%$,-%4.! ! ! ! +51!4-B$%!

!

!

! ! ! ! ! ! ! ! ! 7)K%$$%!$5,-)$54%!

! ! ! ! ! ! ! ! ! ^%!1%2%$0.!+%1/0.! ! ! ! 1%2%$0.!+%1/0.!

! ! ! ! ! ! ! ! ! D51!4-B$%.C!+1)! ! ! ! ! +)01!45!l)$%!

! ! ! ! ! ! ! ! ! ;,!1<.-/%$,-%44%!

!

!

M)831%!,),54!! ! ! ! 8)K%$$%!$5,-)$54%!

^%!4-B$%.C!+1)! ! ! ! /%!1%2%$0.!/9%$,1<%!

;,!1<.-/!! ! ! ! +51!4-B$%!

!

! ! ! ! ! ! ! ! ! D1)+)1,-)$!/%.!!! ! ! ! $)831%!/%!!

! ! ! ! ! ! ! ! ! #++%4.!/%!1%+45*%8%$,! ! ! ! *)$$%&-)$.!+1)!%,!

! ! ! ! ! ! ! ! ! ;$,15$,.!%,!.)1,5$,.! ! ! ! 1<.-/!/%!45!l)$%!

L)01*%!'!#$54K.K.C!QRRd@!



! kk""!

!

#$$%&%!k"g!'L*]<85!'!(54*04!/%.!1%2%$0.!+%1/0.!+)01!0$!*)$.)885,%01!'!

!

! ! ! ! ! ! ! ! D1)+)1,-)$!/95++%4.!

! ! ! ! ! ! ! ! g%1.!%,!O!/%.,-$5,-)$!

! ! ! ! ! ! ! ! ^%.!(%01.!$)$!1%$,534%.!

!

J%2%$0.!>5*,01<.!

#0!(%01!

! ! ! ! ! ! ! ! ! ! ! ! ! ! ! J<+51,-,-)$!/%.!

! ! ! ! ! ! ! ! ! ! ! ! ! ! ! J%2%$0.!+%1/0.@!

J<+51,-,-)$!/%.!!

J%2%$0.!/%.!5++%4.!

;$,15$,.@!

!

! ! ! ! ! ! ! ! D1)+)1,-)$!/%.!5++%4.!

! ! ! ! ! ! ! ! ;$,15$,.!%,!.)1,5$,.!

! ! ! ! ! ! ! ! J%8+45*<.@!

!

L)01*%!'!#$54K.K.C!QRRd@!

!



! kk"""!

#$$%&%!kg'!;&%8+4%!$08<1-F0%!/0!*54*04!/%.!1%2%$0.!+%1/0.!

+)01!0$%!l)$%@!

!

' M#"7&)'($'*"8*$8' N6-'
Q! D1-8%!5$$0%44%!/%!*)$$%&-)$!8)K%$$%@! _!
_! 7)K%$$%!/953)$$%8%$,!+51!4-B$%! di!
c! 8)K%$$%!/%!1%2%$0.!/95**H.!+51!4-B$%!! b`!
G' O&3&.$)'(E"**P)'7+$%'8"'9+.&' 4A?'???'
d! 1%2%$0.!8)K%$.!+51!4-B$%!-..0.!/%.!5++%4.!.)1,5$,.!4)*50&@! cS!
b! 1%2%$0.!8)K%$.!+51!4-B$%!-..0.!/%.!5++%4.!.)1,5$,.!$5,-)$50&@! dc!
f! 1%2%$0.! 8)K%$.! +51! 4-B$%! -..0.! /%.! 5++%4.! .)1,5$,.!

-$,%1$5,-)$50&@!
R!

i! 1%2%$0.!8)K%$.!+51!4-B$%!-..0.!/%.!5++%4.!.)1,5$,.@! Rb!
R! 1%2%$0.! 8)K%$.! +51! 4-B$%! /%.! 5++%4.! /%! 1%8+45*%8%$,! X,50&!

`@QdY!
QS@S!

Q`! 1%2%$0.! 8)K%$.! +51! 4-B$%! /%.! 5++%4.! .)1,5$,.! $%,! /%.!
1%8+45*%8%$,.@!

iQ@b!

44' O&3&.$)'(&)'"77&8)')+%#".#)'(&'8"'9+.&'.&#)L' 5GG'A??'
Q_! 1%2%$0.!8)K%$.!+51!4-B$%!/%.!5++%4.!.)1,5$,.! b_!
Qc! 1%2%$0.!8)K%$!+51!4-B$%!/%.!5++%4.!/%!1%8+45*%8%$,!X,50&!`@`dY! c@Q!
QS! 1%2%$0.! 8)K%$.! +51! 4-B$%! /%.! 5++%4.! .)1,5$,.! $%,! /%.!

1%8+45*%8%$,.!
di@R!

4D' O&3&.$)'(&)'"77&8)'&.#%".#)'(&'8"'9+.&'.&#)L' 4CH'C??'
Qb! 1%2%$0.!8)K%$.!/9-$,%1*)$$%&-)$!+51!4-B$%! _!
Qf! 1%2%$0.!8)K%$!+51!4-B$%!/%.!5++%4.!/%!1%8+45*%8%$,!X,50&!`@Q`Y! `@_!
Qi! 1%2%$0.! 8)K%$.! /9-$,%1*)$$%&-)$! +51! 4-B$%! $%,! /%.!

1%8+45*%8%$,.!
Q@i!

4B' O&3&.$)'(E/.#&%*+..&F/+.'(&'8"'9+.&'.&#)L' D'G??'
_`! 1%2%$0.!8)K%$.!/%.!5++%4.!+1<[+5K<.!+51!4-B$%! Q!
_Q! 1%2%$0.!8)K%$!+51!4-B$%!/%.!5++%4.!/%!1%8+45*%8%$,!X,50&!`@QdY! `@Qd!
__! 1%2%$0.!8)K%$.!/%.!5++%4.!+1<[+5K<.!+51!4-B$%!$%,.@! `@id!
5>' O&3&.$)'(&)'"77&8)'7%0Q7"I0)'(&'8"'9+.&'.&#)L' 5'DD?'
5G' J+#"8'(&)'%&3&.$)'7&%($)'(&'8"'9+.&' H?B'GD?'

.)01*%!'!s"tC!QRRdC!+!i_!



! kk"g!

#$$%&%! kg"'! E<$<>-*%.! -$/-1%*,.! /0! .,5,0,! /%! >)01$-..%01! /0!

L:!'!

E<$<>-*%.!-$/-1%*,.! g%*,%01!/%!49%>>%,! ;>>%,.!

"85B%!/%!851F0%! ;>>%,.! .01! 4%.! /->><1%$,.! B1)0+%.!

.0-25$,.!'!
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