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Thermal Oxidizer Heat Recovery System 
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%G%1(&#1.G*1+2:+"%"('T*

*

*

* *



* 8*

9 :;7(2:<(!

?@AA*B"C#"%%&#"C*4.'*/%%"*1+22#''#+"%;*/)*I.G%."(*94.&2.1%J(#1.G'*K"(%&".(#+".G*
(+*:&+:+'%*.*'J#(./G%*4%.(*&%1+$%&)*')'(%2*,+&*(4%#&*(4%&2.G*+Z#;#[%&*')'(%2T*<4%*
,+GG+N#"C*&%:+&(*:&%'%"('*(4%*,JGG*;%'#C"*:&+1%''*J";%&(.M%"*#"1GJ;#"C*(4%*,#".G*
Q."((*14.&(*#"*F::%";#Z*BT*

<4&%%*2.#"*;%'#C"*1+"1%:('*N%&%*14+'%"*.'*/%'(*'J#(%;*,+&*(4%*:&+S%1(*/.'%;*+"*(4%*
1+"1%:(*'1&%%"#"C*:&+1%''*+J(G#"%;*#"*F::%";#Z*FT*<4%*,#&'(*;%'#C"5*(4%*N.'(%*4%.(*
/+#G%&5*N.'*;%%2%;*#",%.'#/G%*.'*"+*'J#(./G%*;%'#C"'*1+JG;*/%*&%.14%;T*<4%*'%1+";*
1+"1%:(5*(4%*;#&%1(>1+"(.1(*&%1J:%&.(+&5*N.'*,+J";*(+*/%*#GG>'J#(%;*,+&*I.G%."(q'*
,.1#G#()*.'*(4%*&%hJ#&%;*+J(G%(*N.(%&*(%2:%&.(J&%'*N%&%*(++*4#C4*(+*1.:(J&%*(4%*
G.(%"(*4%.(*+,*(4%*<Ug*,GJ%*C.'%'T*A#".GG)5*.*'J#(./G%*;%'#C"*N.'*&%.14%;*,+&*(4%*
(4%&2.G*,GJ#;*G++:*1+"1%:(T**

<4%&2.G*B"%&C)*K"(%&".(#+".G*N.'*&%':+"'#/G%*,+&*(4%*;%'#C"*.";*':%1#,#1.(#+"*+,*
(4%*2.S+&*%hJ#:2%"(*N4#G%*?@AA*B"C#"%%&#"C*':%1#,#%;*(4%*2#"+&*%hJ#:2%"(*,+&*(4%*
(4%&2.G*,GJ#;*G++:*')'(%2T*F*(4+&+JC4*1+'(*.".G)'#'*N.'*:%&,+&2%;*.";*(4%*')'(%2*
N.'*%'(#2.(%;*(+*1+'(*s3=W53=6Tjo*N#(4*."*.""J.G*2.#"(%"."1%*1+'(*+,*s35=f7T77T*
<4%*:&+S%1(%;*'.$#"C'*,&+2*(4%*:&+S%1(*N%&%*s6P=5WW6TPf*:%&*)%.&5*N4#14*(&."'G.(%'*
#"(+*.*:.)/.1M*:%&#+;*+,*.::&+Z#2.(%G)*6T3P*)%.&'T*<4J'5*?@AA*B"C#"%%&#"C*
&%1+22%";'*#2:G%2%"(#"C*(4%*(4%&2.G*,GJ#;*G++:*;%'#C"*,&+2*<4%&2.G*B"%&C)*
K"(%&".(#+".GT* *



* 6*

> ?@(2,AB<(?,@!

?@AA*B"C#"%%&#"C*4.'*/%%"*1+22#''#+"%;*/)*I.G%."(*94.&2.1%J(#1.G'*K"(%&".(#+".G*
(+*;%(%&2#"%*.*,%.'#/G%*4%.(*&%1+$%&)*')'(%2*,+&*(4%#&*(4%&2.G*+Z#;#[%&*m<UgnT*<4%*
:J&:+'%5*:&+/G%25*.";*'1+:%*+,*(4%*:&+S%1(*.&%*;%,#"%;*/%G+NT*

>=9 ]B2],7G!

<4%*:J&:+'%*+,*(4#'*:&+S%1(*N.'*(+*;%(%&2#"%*.*'J#(./G%*4%.(*&%1+$%&)*')'(%2*,+&*
I.G%."(q'*<UgT*F")*&%1+$%&%;*4%.(*N+JG;*/%*J'%;*(+*&%;J1%*J(#G#()*1+'('*%G'%N4%&%*
N#(4#"*(4%*I.G%."(*,.1#G#()T*

>=> ]2,;JGN!

I.G%."(*':%";'*.*1+"'#;%&./G%*.2+J"(*+,*2+"%)*4%.(#"C*(4%#&*,.1#G#()5*.'*.GG*+,*(4%#&*
.#&*#'*'#"CG%>:.''*+"G)T*K"*.;;#(#+"5*.*<Ug*#'*J'%;*(+*&%2+$%*$+G.(#G%*+&C."#1*
1+2:+J";'*,&+2*(4%*.#&*J'%;*,+&*(4%*$.&#+J'*:4.&2.1%J(#1.G*:&+1%''%'*(4.(*I.G%."(*
:%&,+&2'T*<4%*4#C4*(%2:%&.(J&%*,GJ%*C.'%'*%Z4.J'(%;*.&%*(4%"*&%G%.'%;*#"(+*(4%*
.(2+':4%&%T*K,*.*:+&(#+"*+,*(4#'*4%.(*1+JG;*/%*&%1+$%&%;*.";*&%J'%;*N#(4#"*(4%*
,.1#G#()5*#(*N+JG;*&%:&%'%"(*.*'#C"#,#1."(*1+'(*'.$#"CT*

>=C 7<,]G!

<4%*:&+S%1(*'1+:%*#"1GJ;%'*(4%*:&+:+'.G*+,*.*4%.(*&%1+$%&)*')'(%2*,+&*(4%*<Ug*'(.1M*
.";*(4%*:#:#"C*')'(%2*(+*;%G#$%&*(4%*&%1G.#2%;*%"%&C)*/.1M*#"(+*I.G%."(q'*%Z#'(#"C*
;#'(&#/J(#+"*')'(%2'T*K"*.;;#(#+"5*.*1+"(&+G*'(&.(%C)5*'%hJ%"1%*+,*+:%&.(#+"'5*.";*
:.)/.1M*:%&#+;*%'(#2.(%*+"*(4%*+$%&.GG*#2:G%2%"(.(#+"*+,*(4%*;%'#C"*2J'(*.G'+*/%*
':%1#,#%;T*F")*1+'(*'.$#"C*+::+&(J"#(#%'*/%,+&%*+&*N#(4#"*(4%*<Ug*.&%*+J('#;%*(4%*
'1+:%*+,*(4%*:&+S%1(T*I%&)*#2:+&(."(*N.'*(4%*&%hJ%'(*(4.(*+"G)*1+22%&1#.GG)*
.$.#G./G%*%hJ#:2%"(*/%*J'%;T*A#".GG)5*(4%*1+"(&+G*')'(%2'*(4.(*I.G%."(*J'%'*(+*
2.".C%*.";*;#'(&#/J(%*(4%*&%1G.#2%;*4%.(*N#GG*"+(*/%*':%1#,#%;T*

C ;:<DE2,B@A!

?@AA*B"C#"%%&#"C*N.'*+&#C#".GG)*1+22#''#+"%;*/)*e#+$.#G*94.&2.1%J(#1.G'*(+*
:%&,+&2*."*.".G)'#'*+,*4%.(*&%1+$%&)*+:(#+"'*,+&*(4%#&*<UgT*\+N%$%&5*e#+$.#G*4.'*



* W*

'#"1%*2%&C%;*N#(4*I.G%."(*94.&2.1%J(#1.G'*K"(%&".(#+".G*.";*(4%*1+2/#"%;*
1+2:.")*4.'*&%(.#"%;*(4%*I.G%."(*".2%T*I.G%."(*94.&2.1%J(#1.G'*K"(%&".(#+".G*#'*
."*#"(%&".(#+".G*':%1#.G()*:4.&2.1%J(#1.G*1+2:.")*N#(4*2."J,.1(J&#"C*,.1#G#(#%'*#"*
_.".;.5*9+G.";5*e&.[#G5*.";*-%Z#1+T*V#(4#"*_.".;.5*I.G%."(*#'*G+1.(%;*#"*-+"(&%.G5*
tJ%/%15*.";*?(%#"/.145*-."#(+/.T**

F(*I.G%."(q'*?(%#"/.14*,.1#G#()5*+&.G*;+'%*:4.&2.1%J(#1.G*:&+;J1('*.&%*2."J,.1(J&%;T*
K"*:.&(#1JG.&5*(4%*,.1#G#()*':%1#.G#[%'*#"*%Z(%";%;*&%G%.'%*(%14"+G+C)*,+&*:&%'1&#:(#+"*
2%;#1#"%T**?+2%*2."J,.1(J&#"C*:&+1%''%'*#"$+G$%*(4%*.::G#1.(#+"*+,*.G1+4+G>/.'%;*
'+GJ(#+"'*(+*C&."JG.(#+"'*+&*(./G%('T*<4%'%*'+GJ(#+"'*%2#(*C.'%+J'*$+G.(#G%*+&C."#1*
1+2:+J";'*mIU_n*#"(+*(4%*:&+1%''*.#&*.'*(4%)*%$.:+&.(%T*K"*+&;%&*(+*.;4%&%*(+*
%"$#&+"2%"(.G*1+;%'5*(4%*$+G.(#G%*+&C."#1*1+2:+J";'*2J'(*(+*/%*&%2+$%;*/%,+&%*
(4%*:&+1%''*.#&*1."*/%*&%G%.'%;*(+*(4%*.(2+':4%&%T**

F*<Ug*#'*J'%;*(+*&%2+$%*(4%*'+G$%"('*/)*1+2/J'(#"C*(4%*.#&T*\+N%$%&5*(4%*'+G$%"(*
$.:+&'*.&%*+,(%"*"+(*.(*.*4#C4*%"+JC4*1+"1%"(&.(#+"*(+*1+2/J'(*+"*(4%#&*+N"T*B$%"*
N4%"*(4%*'+G$%"('*&%.14*(4%*G+N%&*%Z:G+'#$%*G#2#(5*1+2:G%(%*1+2/J'(#+"*+,*(4%*
'+G$%"('*1.""+(*/%*.14#%$%;*N#(4+J(*(4%*J'%*+,*".(J&.G*C.'T*K22%;#.(%G)*.,(%&*
1+2/J'(#+"5*(4%*,GJ%*C.'%'*.&%*;#&%1(%;*(4&+JC4*.*:&#2.&)*4%.(*%Z14."C%&*(4.(*N.'*
+&#C#".GG)*:.1M.C%;*N#(4*(4%*<Ug*,&+2*e#C%G+N>L#:(.MT*<4%*:&#2.&)*4%.(*%Z14."C%&*
'%&$%'*(+*#"1&%.'%*(4%*(%2:%&.(J&%*+,*(4%*#"1+2#"C*:&+1%''*.#&*J'#"C*(4%*4%.(*,&+2*
(4%*,GJ%*C.'%'T*\+N%$%&5*(4%*,GJ%*C.'%'*.&%*'(#GG*.(*."*.::&+Z#2.(%*(%2:%&.(J&%*+,*
=77uA*.'*(4%)*%Z#(*(4%*%Z4.J'(*'(.1M*(+*.(2+':4%&%T*<4%*1.:(J&%*+,*(4%*&%2.#"#"C*
(4%&2.G*%"%&C)*+,*(4%*,GJ%*C.'*.,(%&*(4%*:&#2.&)*4%.(*%Z14."C%&*#'*(4%*,+1J'*+,*(4%*
:&+S%1(T**

F AG7?E@!<2?(G2?:!

9&+S%1(*+/S%1(#$%'5*(.&C%(*':%1#,#1.(#+"'5*.";*:&+S%1(*G#2#(.(#+"'*N%&%*;%$%G+:%;*(+*
:&+$#;%*1G%.&*.";*:&%1#'%*;%'#C"*1&#(%&#.*,+&*(4%*4%.(*&%1+$%&)*:&+S%1(T**<4%'%*
1&#(%&#.*.&%*+J(G#"%;*#"*(4%*,+GG+N#"C*'%1(#+"T**

*



* f*

F=9 ]2,^G<(!,;^G<(?"G7!

<4%*:&+S%1(*+/S%1(#$%'*N%&%*;%$%G+:%;*(4&+JC4*1G#%"(*#":J(*(+*2%%(*I.G%."(q'*"%%;'*
.";*%Z:%1(.(#+"'*,+&*(4%*:&+S%1(T*<4%*,+GG+N#"C*'%1(#+"*+J(G#"%'*(4%*:&+S%1(*
+/S%1(#$%'*#"*+&;%&*+,*#2:+&(."1%T*

F=9=9 2G<,"G2!1G:(!I2,N!(,W!GW1:B7(!7(:<D!

<4%*<Ug*%2#('*.*'(&%.2*+,*%Z(&%2%G)*4+(*C.'%'*#"(+*(4%*.(2+':4%&%T**O%1+$%&#"C*(4%*
(4%&2.G*%"%&C)*,&+2*(4%'%*C.'%'*(+*J'%*%G'%N4%&%*#"*(4%*,.1#G#()*4.'*C&%.(*:+(%"(#.G*
(+*&%;J1%*(4%*,.1#G#()q'*".(J&.G*C.'*1+'('T*<4#'*#'*(4%*2.#"*+/S%1(#$%*+,*(4%*:&+S%1(*

F=9=> 7:"G!N,@G_!

K(*#'*$%&)*#2:+&(."(*(4.(*.")*4%.(*&%1+$%&)*')'(%2*'.$%'*I.G%."(*2+"%)T**F"*
%,,%1(#$%*N.)*+,*;+#"C*'+*#'*(+*&%;J1%*I.G%."(q'*".(J&.G*C.'*1+"'J2:(#+"*.'*#(*
&%:&%'%"('*.*'#C"#,#1."(*1+'(*(+*(4%*1+2:.")T**E.(J&.G*C.'*#'*M%)*(+*4%.(#"C*
+:%&.(#+"'*N#(4#"*(4%*,.1#G#()*4%.(#"C*.";*&%:&%'%"('*.*2.S+&*1+'(*(+*(4%*1+2:.")T*

F=9=C :<<,NN,A:(G!IBJJ!2:@EG!,I!(,W!,]G2:(?@E!<,@A?(?,@7!!!

<4%*<Ug*+:%&.(%'*J";%&*.*/&+.;*&."C%*+,*1+";#(#+"'T*<4%*,GJ%*C.'*,G+N*&.(%*.";*
(%2:%&.(J&%*,GJ1(J.(%*/.'%;*+"*:&+;J1(*;%2.";*.";*2."J,.1(J&#"C*:&+1%''*():%'T**
<4J'5*.*,%.'#/G%*4%.(*&%1+$%&)*')'(%2*2J'(*.11+22+;.(%*.GG*,+&%'%%./G%*1+";#(#+"'*
#2:+'%;*/)*(4%*<UgT*<4%*;%'#C"*$.GJ%'*J'%;*,+&*(4%*4%.(*&%1+$%&)*:&+S%1(*.&%*.*
$+GJ2%(&#1*,G+N*&.(%*,&+2*f5777>j5777*F_A-*.";*."*+J(G%(*'(.1M*(%2:%&.(J&%*+,*
=8PuAT*

F=9=F JG:"G!<B22G@(!(,W!,]G2:(?@E!<,@A?(?,@7!B@:IIG<(GA!!!!!!!

<4%*+:%&.(#+"*+,*(4%*<Ug*2J'(*"+(*/%*.,,%1(%;*/)*(4%*.;;#(#+"*+,*(4%*4%.(*&%1+$%&)*
')'(%2T**<4#'*#'*#2:+&(."(*#"*+&;%&*(+*2.#"(.#"*<Ug*:&+;J1(#$#()*.";*%"'J&%*(4.(*
%Z#'(#"C*%hJ#:2%"(*#'*"+(*;.2.C%;T***

*



* P*

F=9=H G@7B2G!AG7?E@!2GJ?:;?J?(_!

9%&#+;#1*2.#"(%"."1%*#'*."*#"%$#(./#G#()*+,*4%.(*&%1+$%&)*')'(%2'T*K(*#'*#2:+&(."(*
(4.(*(4%*,&%hJ%"1)*.";*.2+J"(*+,*(4%*:&%$%"(.(#$%*2.#"(%"."1%*&%hJ#&%;*#'*
2#"#2#[%;T*<4#'*#'*#2:+&(."(*(+*2.Z#2#[%*(4%*+:%&.(#+"*(#2%*+,*(4%*')'(%25*N4#14*#"*
(J&"*2.Z#2#[%'*(4%*4%.(*&%1+$%&%;*.";*1+'(*'.$#"C'T**

F=9=L G@7B2G!:<<G77?;?J?(_!I,2!N:?@(G@:@<G!!!!!

?.,%()*1+"'#;%&.(#+"'5*1+;%'5*.";*'(.";.&;'*"%1%''#(.(%*.;%hJ.(%*.11%''#/#G#()*(+*.*
:#%1%*+,*%hJ#:2%"(T**F*,%.'#/G%*4%.(*&%1+$%&)*')'(%2*2J'(*:&+$#;%*'J,,#1#%"(*.11%''*
(+*#('*$.&#+J'*1+2:+"%"('*(+*,.1#G#(.(%*2.#"(%"."1%*+:%&.(#+"'T***

F=> (:2EG(!7]G<?I?<:(?,@7!

<4%*,+GG+N#"C*'J/'%1(#+"*+J(G#"%'*(4%*(.&C%(*':%1#,#1.(#+"'*,+&*(4%*4%.(*&%1+$%&)*
:&+S%1(T**B.14*(.&C%(*':%1#,#1.(#+"*1+&&%':+";'*(+*.*:&+S%1(*+/S%1(#$%*,&+2*(4%*
:&%$#+J'*'%1(#+"T**

F=>=9 1G:(!2G<,"G2GA!I2,N!(,W!7(:<D!

V#(4*(4%*G.&C%*.2+J"(*+,*4%.(*%2#((%;*,&+2*(4%*<Ug*'(.1M5*(4%&%*#'*.*G.&C%*:+(%"(#.G*
,+&*4%.(*&%1+$%&)T*<4%*(.&C%(*':%1#,#1.(#+"*,+&*(4%*.2+J"(*+,*4%.(*&%1+$%&%;*/)*(4%*
:&+:+'%;*')'(%2*#'*."*#;%.G*$.GJ%*+,*6T7*--e<!i4&*N#(4*8T8*--e<!i4&*/%#"C*
.11%:(./G%T*<4%'%*$.GJ%'*N%&%*;%(%&2#"%;*%.&G)*#"*(4%*:&+S%1(*/.'%;*+"*."*
%&&+"%+J'*,GJ%*C.'*,G+N*&.(%T*<4%'%*(.&C%(*':%1#,#1.(#+"'*.&%*2.&C#".GG)*.";*
.&(#,#1#.GG)*G+NT*

F=>=> ]:_;:<D!]G2?,A!

U"%*+,*(4%*2+'(*#2:+&(."(*(.&C%(*':%1#,#1.(#+"'*#'*(4%*:.)/.1M*:%&#+;T*I.G%."(*4.'*
':%1#,#%;*(4.(*.*(4&%%>)%.&*:.)/.1M*:%&#+;*#'*.11%:(./G%*N#(4*.*(N+>)%.&*:.)/.1M*
:%&#+;*/%#"C*#;%.GT*<4%*,#".G*:.)/.1M*:%&#+;*N#GG*4.$%*.*G.&C%*#2:.1(*+"*N4%(4%&*(4%*
:&+:+'%;*')'(%2*#'*#2:G%2%"(%;*+&*"+(T*



* 3*

F=>=C :"G2:EG!GII?<?G@<_!,"G2!2:@EG!,I!,]G2:(?@E!<,@A?(?,@7!

<4%*:&+:+'%;*4%.(*&%1+$%&)*')'(%2*2J'(*.14#%$%*."*.11%:(./G%*.$%&.C%*%,,#1#%"1)*
2%.'J&%;*#"*:%&1%"(.C%*+,*(4%+&%(#1.GG)*&%1+$%&./G%*(4%&2.G*%"%&C)T**F"*.11%:(./G%*
$.GJ%*#'*=7v*N#(4*o7v*/%#"C*#;%.GT*!",+&(J".(%G)5*(4#'*;.(.*N.'*"+(*.$.#G./G%*,+&*(4%*
:&+:+'%;*')'(%2T*<4#'*1&#(%&#+"*#'*,J&(4%&*;#'1J''%;*#"*(4%*1+"1GJ'#+"T*

F=>=F ?@<B22GA!]2G77B2G!A2,]!

K(*#'*#2:+&(."(*"+(*(+*1.J'%*.")*J"N."(%;*14."C%'*(+*(4%*%Z#'(#"C*<Ug*+:%&.(#"C*
1+";#(#+"'*,+&*'.,%()*.";*&%G#./#G#()*&%.'+"'T*<4%*:&+:+'%;*;%'#C"*2J'(*"+(*1.J'%*
.")*:&%''J&%*;&+:*(+*(4%*')'(%2*J:+"*#2:G%2%"(.(#+"*(+*%"'J&%*'%.2G%''*
#"(%C&.(#+"*N#(4*(4%*%Z#'(#"C*%hJ#:2%"(T*

F=>=H ]2G"G@(:(?"G!N:?@(G@:@<G!7<1GABJG!

-.#"(%"."1%*#'*."*%''%"(#.G*:.&(*+,*(4%*G#,%1)1G%*+,*.")*4%.(*&%1+$%&)*')'(%2T*
O%G#./#G#()*N#GG*/%*2%.'J&%;*#"*(%&2'*+,*(4%*:&%$%"(.(#$%*2.#"(%"."1%*'14%;JG%*
&%hJ#&%;T*<4%*:&+:+'%;*;%'#C"*2J'(*.GG+N*,+&*.*hJ.&(%&G)*:&%$%"(.(#$%*2.#"(%"."1%*
'14%;JG%*+&*/%((%&*(+*/%*;%%2%;*.11%:(./G%T*

F=>=L 7]:<G!:2,B@A!]2,],7GA!:@A!GW?7(?@E!G`B?]NG@(!!!!!

K"*+&;%&*(+*#"'(.GG*.";*2.#"(.#"*(4%*:&+:+'%;*4%.(*&%1+$%&)*')'(%25*.;%hJ.(%*':.1%*
2J'(*/%*:&+$#;%;*.&+J";*.GG*2.S+&*1+2:+"%"('T*F*2#"#2J2*;#'(."1%*+,*(N+*,%%(*
.&+J";*2.S+&*1+2:+"%"('*#'*.11%:(./G%*N#(4*(4&%%*,%%(*/%#"C*;%'#&./G%T*<4#'*
':%1#,#1.(#+"*;+%'*"+(*.::G)*(+*(4%*:#:#"C*+&*$%"(#G.(#+"*"%(N+&M'*&%hJ#&%;T***

F=C <,@7(2:?@(7!

<4%*:&+:+'%;*4%.(*&%1+$%&)*')'(%2*N#GG*/%*'J/S%1(*(+*'%$%&.G*1+"'(&.#"('*.";*
G#2#(.(#+"'T**?:.(#.G5*(#2%5*.";*,#"."1#.G*1+"'(&.#"('*.&%*+J(G#"%;*#"*(4%*,+GG+N#"C*
'%1(#+"T***

*



* =*

F=C=9 7]:(?:J!<,@7(2:?@(7!

<4%* :+(%"(#.G* G+1.(#+"'* +,* (4%* 4%.(* &%1+$%&)* ')'(%2* .&%* &%'(&#1(%;* (+* (N+* 2.#"*
&%C#+"'T*<4%*,#&'(*#'*#"'#;%*(4%*:G."(5*/%'#;%*(4%*#"1#"%&.(+&T*<4%*'%1+";*#'*+J('#;%*+,*
(4%*:G."(5*N4%&%*(4%*,GJ%*C.'*#'*$%"(%;T**?:.1%*#'*'+2%N4.(*G#2#(%;*#"'#;%*(4%*:G."(5*
.'*.;S.1%"(*%hJ#:2%"(*.";*2.#"(%"."1%*.11%''*2J'(*/%*1+"'#;%&%;T*?:.1%*+J('#;%*#'*
2J14*2+&%*./J";."(*.&+J";*(4%*<Ug*'(.1M*#('%G,T*

F=C=> (?NG!<,@7(2:?@(7!

<4%*:&+S%1(*/%C."*+"*?%:(%2/%&*8W5*6787*.";*N.'*1+2:G%(%;*+"*0%1%2/%&*35*67875*
':.""#"C*8W*N%%M'T*<4%*Q."((*14.&(*#"1GJ;%;*#"*F::%";#Z*B!#GGJ'(&.(%'*(4%*#";#$#;J.G*
(.'M'*.";*;%.;G#"%'*(4.(*2.M%*J:*(4%*+$%&.GG*(#2%G#"%T*

F=C=C ]2,^G<(!;BAEG(!!

I.G%."(*;%,#"%;*(4%*/J;C%(*,+&*(4%*:&+S%1(*#"*(%&2'*+,*:.)/.1M*:%&#+;*.'*+::+'%;*(+*
.*2.Z#2J2*1.:#(.G*%Z:%";#(J&%*$.GJ%T**<4%*:&%'1&#/%;*.11%:(./G%*:.)/.1M*:%&#+;*#'*
(4&%%*)%.&'*N#(4*(N+*)%.&'*/%#"C*#;%.GT*

H I?@:J!AG7?E@7!

<4&%%*;#'(#"1(*():%'*+,*4%.(*&%1+$%&)*')'(%2'*N%&%*1.&&#%;*:.'(*(4%*1+"1%:(J.G*
'1&%%"#"C*:4.'%*+,*(4%*:&+S%1(T*<4%*(4&%%*;%'#C"'*N%&%*(4%*N.'(%*4%.(*/+#G%&5*;#&%1(>
1+"(.1(*&%1J:%&.(+&5*.";*(4%&2.G*,GJ#;*G++:*.";*.&%*+J(G#"%;*#"*(4%*,+GG+N#"C*'%1(#+"T*

H=9 ?@?(?:J!A:(:!

I.G%."(*N.'*./G%*(+*'J::G)*#"#(#.G*;%'#C"*;.(.*,+&*(4%*:&+S%1(T*<4#'*;.(.*1+"'#'('*+,*
(%2:%&.(J&%'*.";*,G+N*&.(%'*&%G.(#"C*(+*(4%*<Ug*')'(%2*.";*#'*:&%'%"(%;*#"*(4%*
,+GG+N#"C*'%1(#+"T**

H=9=9 ?@(2,AB<(?,@!

I.G%."(*N.'*./G%*(+*:&+$#;%*<Ug*,G+N*&.(%*.";*(%2:%&.(J&%*;.(.*+"*(N+*;#,,%&%"(*
(#2%*#"(%&$.G'*.1hJ#&%;*,&+2*(4%#&*<Ug*2+"#(+&#"C*')'(%2T*A#&'(5*+"%*)%.&*+,*;.(.*



* j*

N.'*C#$%"*#"*%#C4(>4+J&*.$%&.C%'*,&+2*7oi7ji78*^*87i7ji6=T*?%1+";5*(N+*.";*.*
4.G,*2+"(4'*+,*;.(.5*&%1+&;%;*#"*+"%>4+J&*.$%&.C%'5*N%&%*.G'+*C#$%"*,&+2*87i7=i78*
^*87i7oiW7T*e)*.".G)[#"C*/+(4*;.(.*'%('5*#(*N.'*:+''#/G%*(+*.11J&.(%G)*:&%;#1(*(4%*
%Z:%1(%;*,G+N*&.(%'*.";*(%2:%&.(J&%'*"%%;%;*(+*%'(#2.(%*(4%*:.)/.1M*:%&#+;*+,*(4%*
:&+S%1(T*

e%G+N*#'*."*%Z1%&:(*+,*(4%*;.(.*&%1%#$%;*,&+2*I.G%."(*#"*+"%>4+J&*.$%&.C%'T*<4%*
#"1#"%&.(+&*m<Ugn5*:&#2.&)*4%.(*%Z14."C%&5*.";*%Z4.J'(*'(.1M*(%2:%&.(J&%'*.&%*
C#$%"*#"*+AT*<4%*#"G%(*.#&*,G+N*&.(%*%"(%&#"C*(4%*<Ug*#'*.G'+*C#$%"*#"*.1(J.G*1J/#1*,%%(*
:%&*2#"J(%*mF_A-n*.";*(4%*G+N%&*%Z:G+'#$%*G#2#(*mLBLn*+,*(4%*:&+1%''*.#&*#'*C#$%"*.'*
.*:%&1%"(*1+"1%"(&.(#+"*&%hJ#&%;*,+&*%Z:G+'#+"T*

(:;JG!?U!A#'#!%-3%R'!\*4+!"#$%#&'!(,W!/#'#!a9b!

0.(%* <#2%* K"1#"%&.(+&*
<%2:*

\%.(*BZ14."C%&*
<%2:*

BZ4.J'(*?(.1M*
<%2:*

0J1(*
AG+N* LBLT9+#"(I.GJ%*

87>7j>6=* WX77X77*9-* 856jfT8o* o66T=j* 3ooTf6* P5==3TWf* PT8P*
87>7j>6=* =X77X77*F-* 856jPT76* oW7T=* 3j=Tj6* P583oT6j* =T76*
87>7j>63* 88X77X77*9-* 856jWT8=* of6T33* 3=3TW8* f5P8fT68* oT=6*
87>7j>63* WX77X77*9-* 856jfT6j* oWWTjf* 3jjTff* P57=fT86* jT8P*
87>7j>63* =X77X77*F-* 856o7T3o* o73Too* =8fTof* 35j7=T=W* jT=*
87>7j>6P* 88X77X77*9-* 856j3T6W* o7PToP* =88TW3* 353joTP8* oTP8*
*

K(*N.'*:&%;%(%&2#"%;*/)*I.G%."(*(4.(*"+*14."C%'*N%&%*(+*/%*2.;%*(+*(4%*%Z#'(#"C*
<Ug*')'(%2T*<4%&%,+&%5*(4%*#"1#"%&.(+&*.";*4%.(*%Z14."C%&*(%2:%&.(J&%'*2J'(*
&%2.#"*J".,,%1(%;*.";*N#GG*"+(*/%*1.&&#%;*,J&(4%&*(4&+JC4*(4%*.".G)'#'T*L#M%N#'%5*(4%*
LBL*$.GJ%*#'*2%.'J&%;*/%,+&%*(4%*<Ug*(+*;%(%&2#"%*(4%*.2+J"(*+,*".(J&.G*C.'*J'%;*
(+*,#&%*(4%*1+2/J'(#+"*14.2/%&*.";*2J'(*.G'+*&%2.#"*J".,,%1(%;T*

F,(%&*1+"'JG(#"C*N#(4*0&T*<.&%M*BG-%MM.N)5*(4%*;.(.*N.'*+&C."#[%;*#"(+*.*4#'(+C&.2*
#"*+&;%&*(+*C.#"*.*/%((%&*J";%&'(.";#"C*+,*#('*;#'(&#/J(#+"*.";*(+*hJ."(#,)*(4%*
"J2/%&*+,*+J(G)#"C*:+#"('*c8dT*



* o*

*

I.VQ*%!H=9U!1.8'4V*#+!4\!%-)#Q8'!V#8!\$4Y!*#'%!

*

*

I.VQ*%!H=>U!1.8'4V*#+!4\!%-)#Q8'!\$4Y!'%+R%*#'Q*%!

FG(4+JC4*(4%*"J2/%&*+,*:+#"('*$.&#%'5*(4%*C%"%&.G*'4.:%*+,*/+(4*;.(.*'%('*#'*
&%G.(#$%G)*(4%*'.2%T*<4&%%*;#'(#"1(*+:%&.(#+".G*1+";#(#+"'*%Z#'(*N#(4#"*(4%*;.(.*'%('X*
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K"G%(*F#&*AG+N*O.(%*c.1,2d*
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*+,-.%&#'()"%

j>\+J&*0.(.*
*
\+J&G)*0.(.*

7*
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677*

W77*

f77*

P77*

377*

EJ
2
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.*:
+#
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'*

K"G%(*F#&*AG+N*O.(%*c.1,2d*

-+"(4*?.2:G%*

k%.&*?.2:G%*

\+J&G)*0.(.*
*
j>\+J&*0.(.*



* 87*

U"5*V.&2>J:i_++G>;+N"5*.";*U,,T*?%:.&.(#"C*(4%*;.(.*#"(+*(#2%*':%"(*#"*%.14*
+:%&.(#+".G*1+";#(#+"*#'*1&J1#.G*#"*1.G1JG.(#"C*.11J&.(%*4%.(*&%1+$%&)*:+(%"(#.GT*
?4+N"*/%G+N*#'*.*:G+(*+,*(4%*%Z4.J'(*(%2:%&.(J&%*$%&'J'*(4%*,G+N*&.(%*N#(4*(4%*
(4&%%*;#,,%&%"(*+:%&.(#"C*1+";#(#+"'*4#C4G#C4(%;T**

*

I.VQ*%!H=CU!(,W!\$4Y!*#'%!58=!'%+R%*#'Q*%!.&!4&%P)4Q*!#5%*#V%8!

<4%*'2.GG*1#&1G%*G+1.(%;*.(*(4%*/+((+2*G%,(*+,*(4%*C&.:4*1+&&%':+";'*(+*(4%*pU,,q*
1+";#(#+"*N4#G%*(4%*G%,(*.";*&#C4(*$%&(#1.G*+$.G'*.&%*(4%*p_++G>;+N"q*.";*pV.&2>J:q*
1+";#(#+"'5*&%':%1(#$%G)T*A#".GG)5*(4%*:+'#(#$%G)*'G+:%;*+$.G*1+&&%':+";'*(+*(4%*pU"q*
1+";#(#+"T*K(*'4+JG;*/%*"+(%;*(4.(*;.(.*.".G)'#'*N.'*+"G)*:%&,+&2%;*+"*(4%*+"%>4+J&*
.$%&.C%;*;.(.*:&+$#;%;T*<4%*%#C4(>4+J&*.$%&.C%;*;.(.*+,,%&'*(++*G+"C*+,*.*:%&#+;*(+*
&%'+G$%*(4%*(&%";'*.11J&.(%G)T*

H=9=> ,II!<,@A?(?,@!

<4%*+,,*1+";#(#+"*#'*%.'#G)*#;%"(#,#%;*#"*(4%*;.(.*.'*1+&&%':+";#"C*(+*[%&+*,G+N*&.(%*
.";*.2/#%"(*(%2:%&.(J&%T*\+N%$%&5*:&+C&.22#"C*.*;%,#"#(%*[%&+*#"*;.(.*.1hJ#'#(#+"*
%hJ#:2%"(*#'*$%&)*;#,,#1JG(*'+*"+">[%&+*$.GJ%'*.&%*:&%$.G%"(T*_+"'%hJ%"(G)5*oT==*.";*
8fT3P*F_A-*+11J&*&%CJG.&G)5*():#1.GG)*'14%;JG%;*(+N.&;'*G.(%*A&#;.)*%$%"#"C*.";*
1+"(#"J#"C*(4&+JC4*(4%*G.(%*?J";.)*"#C4(*+&*%.&G)*-+";.)*2+&"#"CT*<4%*.$%&.C%*
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877*

677*

W77*

f77*

P77*

377*

=77*

j77*

o77*

7* 65P77* P5777* =5P77* 875777* 865P77* 8P5777* 8=5P77*
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N
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*m;
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*An
*

K"G%(*F#&*AG+N*O.(%*m.1,2n*

U"*

V.&2>J:*

*

*

*

*

U,,*

_++G>;+N"*



* 88*

(%2:%&.(J&%*1+&&%':+";#"C*(+*.GG*,G+N*&.(%'*#"*(4%*&."C%*/%(N%%"*7*.";*8P*F_A-*#'*
j3+A5*N4#14*#'*.*&%.'+"./G%*$.GJ%*.'*(4%*2%.'J&#"C*(4%&2+1+J:G%*#'*G+1.(%;*N#(4#"*
(4%*#"'JG.(%;*<UgT*F'*(4%'%*$.GJ%'*&%:&%'%"(*+"%>4+J&*#"1&%2%"('5*(4%*:%&1%"(.C%*+,*
(#2%*':%"(*(J&"%;*pU,,q*1."*/%*;%(%&2#"%;T*<.M#"C*.*N%%MG)*.$%&.C%*.'*.*
&%:&%'%"(.(#$%*<Ug*+:%&.(#+".G*1)1G%5*.*,&.1(#+"*+,*6WT=Pv*+,*(4%*(#2%5*+&*&+JC4G)*
8T33*;.)'5*#'*':%"(*pU,,qT*<4%*N%%MG)*;.(.*#'*'J22.&#[%;*#"*(4%*(./G%*/%G+NT*

(:;JG!??U!Z%%c$6!#5%*#V%8!4\!(,W!/#'#!.&!d,\\e!4R%*#'.&V!34&/.'.4&!

V%%M* F$CT*<%2:%&.(J&%*
*m+An!

F$CT*AG+N*O.(%*
mF_A-n!

\+J&'*#"*pU,,q*
m4&iN%%Mn!

<#2%*#"*pU,,q**
mv*+,*N%%Mn!

W7* 888TW3* 7T77* 67T77* 88To7*
W8* =fT3f* 88T6=* WoT77* 6WT68*
W6* =6T3f* 8fT3P* =fT77* ffT7P*
WW* =oT3f* 87T7f* 8jT77* 87T=8*
Wf* 3oT7P* 7T77* =T77* fT8=*
WP* =6TWj* 8fT3P* fPT77* 63T=o*
W3* ==T8j* 8fT3P* f=T77* 6=Toj*
W=* =8T=P* 88T3=* PoT77* WPT86*
Wj* 3jTW6* oT=o* PjT77* WfTP6*
Wo* jWToW* oT==* W6T77* 8oT7P*

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

*

<4%*./+$%*&."C%*+,*;.(.*N.'*'%G%1(%;*.'*&%:&%'%"(.(#$%*+,*&%CJG.&*+:%&.(#+"*
1+";#(#+"'T*V4#G%*;.(.*N.'*.$.#G./G%*,+&*N%%M*6=*.";*6j5*.*:G."(*'4J(*;+N"*.,,%1(%;*
:+&(#+"'*+,*(4%*;.(.*.";*(4%'%*N%%M'*N%&%*+2#((%;*,+&*(4#'*&%.'+"T*<4#'*;.(.*N.'*
J'%;*#"*F::%";#Z*0*(+*4%G:*;%(%&2#"%*(4%*.$%&.C%*;+N"(#2%*+,*(4%*')'(%2*
(4&+JC4+J(*(4%*)%.&T*

H=9=C ,@!<,@A?(?,@!

<4%*(#2%*':%";*pU"q*#'*(4%*2+'(*'J/'(."(#.G*:+&(#+"*+,*(4%*;.(.T*K"#(#.G*%'(#2.(%'*
.''J2%;*,#$%*+J(*+,*'%$%"*;.)'*+,*(4%*N%%M*N%&%*+:%&.(#+".G*N4#G%*(4%*+(4%&*(N+*
N%&%*+,,T*<4%*(4#&;*+:%&.(#"C*1+";#(#+"5*pV.&2>J:i_++G>;+N"q5*N.'*"%CG%1(%;*#"*
(4%'%*%'(#2.(%'T*F*,J&(4%&*1+"'#;%&.(#+"5*+/(.#"%;*,&+2*(.GM'*N#(4*I.G%."(5*#'*(4.(*
(4%*<Ug*#;G%'*.(*f5777*F_A-T*<4#'*$.GJ%*N.'*J'%;*(+*;%,#"%*(4%*G+N%&*,G+N*&.(%5*N#(4*
.*1+&&%':+";#"C*(%2:%&.(J&%*+,*3P8+AT*<4%'%*$.GJ%'*.&%*#"*C++;*.C&%%2%"(*N#(4*(4%*



* 86*

+:%&.(#+".G*&."C%*;%,#"%;*#"*A#CJ&%*PT8TWT*F'*(4%*;.(.*'4+N'*."*.::&+Z#2.(%G)*G#"%.&*
(&%";*N#(4*&%':%1(*(+*,G+N*&.(%*.";*(%2:%&.(J&%5*:G+((#"C*.*G#"%*+,*/%'(>,#(*
.::&+Z#2.(%'*(4%*')'(%2*1J&$%*+,*(4%*<UgT*

<4%*(./G%*/%G+N*'4+N'*(4%*"J2/%&*+,*4+J&'5*.$%&.C%*,G+N*&.(%5*.";*.$%&.C%*
(%2:%&.(J&%'*(4%*<Ug*':%"(*#"*(4%*pU"q*+:%&.(#"C*1+";#(#+"T*

(:;JG!???U!Z%%c$6!#5%*#V%8!4\!(,W!/#'#!.&!f,&f!4R%*#'.&V!34&/.'.4&!

V%%M! F$CT*<%2:%&.(J&%*
*m+An!

F$CT*AG+N*O.(%*
mF_A-n!

\+J&'*#"*pU"q*
m4&iN%%Mn!

<#2%*#"*pU"q**
mv*+,*N%%Mn!

6o* 3ofT6f* Pf=jT==* 8fPT77* j3TW8*
W7* 33oT=f* foW8T7W* oPT77* P3TPP*
W8* =8jT6=* j88PT7f* jjT77* P6TWj*
W6* =f7Tj8* oW3=TPo* 8WfT77* =oT=3*
WW* =6PT6j* =fo8TfW* 8f7T77* jWTWW*
Wf* =88TfP* 3=38T=8* 88jT77* =7T6f*
WP* =88To8* 3P=PTPW* 88WT77* 3=T63*
W3* =6fT3=* =fj8Tf=* o3T77* P=T8f*
W=* =f7T68* jfjfTP7* 87WT77* 38TW8*
Wj* =W6T37* j7=7To=* 86=T77* =PT37*

!"#$%&#' (1-*,0' (0(.*)+' 11.*,+' -)*,,'

*

F'*N.'*%Z:%1(%;5*(4%*+:%&.(#+"*+,*(4%*<Ug*&%:&%'%"('*(4%*2.S+&#()*+,*(4%*.$.#G./G%*
N%%MG)*(#2%5*.$%&.C#"C*3jToov*+,*.*N%%M5*+&*&+JC4G)*fTjW*;.)'T*\+N%$%&5*(4%*
+:%&.(#+".G*(#2%*4.'*.*2J14*4#C4%&*,G+N*&.(%*.";*'G#C4(G)*4#C4%&*(%2:%&.(J&%*(4."*
,#&'(*%'(#2.(%;T*<4#'*#"1&%.'%'*(4%*(4%+&%(#1.G*%'(#2.(%*+,*(+(.G*&%1+$%&./G%*4%.(T*

H=9=F Z:2NPB]g<,,JPA,Z@!<,@A?(?,@!

<4%*&%2.#"#"C*;.(.*,.GG'*#"*(4%*pV.&2>J:i_++G>;+N"q*1+";#(#+"5*N4#14*+11J&'*.'*(4%*
<Ug*(J&"'*+"*.";*+,,T*<4#'*(&."'#%"(*&%C#+"*():#1.GG)*+11J&'*+"*N%%M%";'*N#(4*(4%*
<Ug*(J&"#"C*+,,*G.(%*A&#;.)*"#C4('*.";*/.1M*+"*G.(%*?J";.)*"#C4('T*U:%&.(#"C*
(%2:%&.(J&%*$.&#%'*;%:%";#"C*+"*(4%*,G+N*&.(%*(4&+JC4*(4%*2.14#"%5*/J(*&+JC4G)*P>
3*4+J&'*.&%*&%hJ#&%;*(+*,JGG)*4%.(>J:*(4%*<UgT*V%%MG)*.$%&.C%;*;.(.*#'*'4+N"*/%G+NT*

*



* 8W*

(:;JG!?"U!Z%%c$6!#5%*#V%8!.&!Z#*+PQRg<44$P/4Y&!34&/.'.4&!

V%%M* F$CT*<%2:%&.(J&%*
*m+An*

F$CT*AG+N*O.(%*
mF_A-n*

\+J&'*#"*pV!i_0q*
m4&iN%%Mn*

<#2%*#"*pV!i_0q**
mv*+,*N%%Mn*

W7* P37TWP* f7ooTo8* WT77* 8T=o*
W8* f3jT88* Wo8WT8P* WfT77* 67T6f*
W6* W8=T7j* fj63T7j* 3T77* WTP=*
WW* WofTPf* 3763T3P* 83T77* oTP6*
Wf* 8oWT37* P===T76* 68T77* 86TP7*
WP* f6jT3j* PjWfTWj* PT77* 6Toj*
W3* W3=T7o* fPofT78* jT77* fT=3*
W=* WjoT68* PW=jTjf* 8WT77* =T=f*
Wj* W3oT8j* P8ofT8=* =T77* fT8=*
Wo* W6oT6W* P7=WTW=* oT77* PTW3*

F$%&.C%* Wj8T=8* P7=8T=3* 86T67* =T63*
*

<4%&%*#'*,.&*2+&%*$.&#./#G#()*#"*(4%*(%2:%&.(J&%*.$%&.C%'*+,*(4#'*+:%&.(#"C*1+";#(#+"*
(4."*(4%*:&%$#+J'*(N+T*K(*#'*;#,,#1JG(*(+*:&%;#1(*:G.J'#/G%*4%.(*&%1+$%&)*#"*(4#'*
1+";#(#+"5*.'*(4%*;.(.*#'*':+&.;#1T*<4#'*#",+&2.(#+"*#'*:&%'%"(%;*,+&*1+2:G%(%"%''*
/J(*N#GG*"+(*/%*J'%;*#"*(4%*,#".G*:%&,+&2."1%*:&%;#1(#+"*1.G1JG.(#+"'T**

H=9=H I?@:J!AG7?E@!A:(:!

e.'%;*+"*(4%*:&%$#+J'*'%1(#+"'5*(4%*,+GG+N#"C*;.(.*N.'*1+2:J(%;T*

(:;JG!"U!I.&#$!/%8.V&!/#'#!

F$%&.C%*BZ4.J'(*?(.1M*<%2:%&.(J&%* =8=+A*
F$%&.C%*BZ4.J'(*AG+N*O.(%* =56=P*cF_A-d*
9%&1%"(.C%*+,*<#2%*F1(#$%* 3ov*

*

<4#'*;.(.*N#GG*/%*J'%;*(+*:&%;#1(*(4%*:%&,+&2."1%*+,*(4%*:&+:+'%;*4%.(*&%1+$%&)*
')'(%2'T*

H=> <,AG7!:@A!7(:@A:2A7!

<4%*,#".G*;%'#C"*1+"1%:(*N.'*&%$#%N%;*,+&*1+;%*1+2:G#."1%*.'*N%GG*.'*;%:.&(2%"(*+,*
G./+&*'(.";.&;'*,+&*,J%G*,#&%;*/+#G%&'*.";*,J&".1%'T*<4%&%*.&%*'%$%&.G*'(.";.&;'*(4.(*
.&%*.::G#1./G%*(+*(4%*;%'#C"*+,*(4%*4%.(*&%1+$%&)*')'(%2T*<4%*.::G#1./G%*'(.";.&;'*
.";*1+;%'*.&%*_?F*eP8*^*e+#G%&*.";*9&%''J&%*I%''%G*1+;%5*_?F*_66*^*_.".;#."*



* 8f*

BG%1(&#1.G*1+;%5*EA9F*jP*^*e+#G%&*.";*_+2/J'(#+"*?)'(%2*\.[.&;'5*EA9F*j3*^*
?(.";.&;'*,+&*U$%"'*.";*AJ&".1%'*.";*0%:.&(2%"(*+,*L./+J&*-%14."#1.G*0#$#'#+"T*

H=>=9 <7:!;H9!h!;,?JG2!:@A!]2G77B2G!"G77GJ!<,AG!

<4%*_.".;#."*?(.";.&;'*F''+1#.(#+"*m_?Fn*:&+$#;%'*1+;%'*.";*'(.";.&;'*,+&*2+'(*
%G%1(&#1.G5*.";*4.[.&;+J'*2%14."#1.G*%hJ#:2%"(*#"*_.".;.T*<4%*e+#G%&*.";*9&%''J&%*
I%''%G*1+;%5*_?F*eP85*:&+$#;%'*&%hJ#&%2%"('*,+&*/+#G%&*.";*:&%''J&%*$%''%G*
1+"'(&J1(#+"*.";*#"'(.GG.(#+"*,+&*'.,%*.";*%,,%1(#$%*+:%&.(#+"T*<4%*1+"'(&J1(#+"*+,*
/+#G%&'*.";*:&%''J&%*$%''%G'*"%%;*(+*/%*1+"'#;%&%;*N4%"*'%G%1(#"C*(4%*%hJ#:2%"(*.'*
(4%*%hJ#:2%"(*2."J,.1(J&%&*2J'(*1+2:G)*N#(4*(4#'*'(.";.&;*.";*:&+$#;%*(4%*
&%hJ#&%;*1%&(#,#1.(#+"T*<4%*#"'(.GG.(#+"*:+&(#+"*+,*eP8*#'*(4%*:+&(#+"*(4.(*2J'(*/%*
.;4%&%;*(+*#"*(4%*;%'#C"*+,*(4%*4%.(*&%1+$%&)*')'(%2T*<4%*#"'(.GG.(#+"*1+"'#;%&.(#+"'*
#"*eP8*.&%*G#'(%;*#"*'%1(#+"*3TWTfT*<4%*4%.(*&%1+$%&)*')'(%2*2J'(*:&+$#;%*c6dX*

• F;%hJ.(%*1G%.&."1%*,+&*+:%&.(#+"5*#"':%1(#+"*.";*2.#"(%"."1%5*
• V.GMN.)'*.&+J";*(4%*%hJ#:2%"(*+,*.(*G%.'(*6*,%%(5*
• _G%.&."1%*J";%&*.*/+#G%&*+,*.(*G%.'(*86*#"14%'5*
• _G%.&."1%*,+&*1G%."#"C*.";*&%:G.1#"C*(J/#"C5*,J%G>/J&"#"C*.";*&%G.(%;*

%hJ#:2%"(5*
• F";*.11%''*(+*#2:+&(."(*:.&(*+,*(4%*%hJ#:2%"(*$#.*:G.(,+&2'5*G.;;%&'*.";*

'.,%()*&.#G'T**

<4%'%*'.,%()*.";*.11%''*&%hJ#&%2%"('*N#GG*/%*.;;&%''%;*#"*(4%*;%'#C"*.";*
#"'(.GG.(#+"*+,*(4%*')'(%2T**

H=>=> <7:!<>>!h!<:@:A?:@!GJG<(2?<:J!<,AG!

<4%*_.".;#."*BG%1(&#1.G*_+;%5*_?F*_665*.::G#%'*(+*(4%*2."J,.1(J&#"C*.";*#"'(.GG.(#+"*
+,*.GG*(4%*%G%1(&#1.G*;%$#1%'*.";*%hJ#:2%"(*#"*(4%*:&+:+'%;*;%'#C"T*U"%*2.S+&*
&%hJ#&%2%"(*#'*(4.(*.GG*%G%1(&#1.G*%hJ#:2%"(*#"*(4%*:&+:+'.G*2J'(*/.&%*(4%*_?F*+&*
%hJ#$.G%"(*.::&+$.G*'(#1M%&T*F"+(4%&*1+"'#;%&.(#+"*,+&*(4#'*#"'(.GG.(#+"*#'*(4%*
&%hJ#&%2%"(*,+&*4.[.&;+J'*&.(%;*%G%1(&#1.G*;%$#1%'*'#"1%*(4%&%*#'*'+G$%"(*$.:+&'*#"*



* 8P*

(4%*:&+1%''*.#&*(4.(*C+%'*(+*(4%*<UgT*<4%*<Ug*#'*&.(%;*.(*ojv*%,,#1#%"1)*#"*(%&2'*+,*
&%2+$#"C*'+G$%"(*$.:+&'*,&+2*(4%*.#&*'(&%.25*'+*J";%&*"+&2.G*+:%&.(#"C*1+";#(#+"'5*
(4%&%*'4+JG;*/%*"+*&%hJ#&%2%"(*,+&*4.[.&;+J'*&.(#"C'T*<4#'*;+%'*"+(*1+"'#;%&*
,.#GJ&%*1+";#(#+"'*N4%&%*(4%*<Ug*;+%'*"+(*&%2+$%*(4%*'+G$%"('*,&+2*(4%*.#&*'(&%.2T*
<4#'*N+JG;*/%*1+"'#;%&%;*.*_G.''*K*0#$#'#+"*KK*():%*4.[.&;+J'*&.(#"C*N#(4#"*(4%*
;J1(N+&M*cWdT*<4%*<Ug*4.'*#"(%&G+1M'*(4.(*:&%$%"(*#(*,&+2*'(.&(#"C*#,*(4%&%*#'*.*
/J#G;J:*+,*'+G$%"(*$.:+&'5*+&*#,*(4%*,J&".1%*#'*"+(*J:*(+*(4%*&%hJ#&%;*(%2:%&.(J&%*(+*
1+2/J'(*(4%*'+G$%"(*$.:+&'T*<4%*<Ug*N#GG*+"G)*C#$%*:%&2#''#+"*(+*(4%*:&+1%''*
%hJ#:2%"(*N4%"*#(*#'*J:*(+*(%2:%&.(J&%*.";*#"*+:%&.(#"C*1+";#(#+"T*K"*G#C4(*+,*(4%*
#"(%&G+1M'*+"*(4%*<Ug5*(4%&%*'4+JG;*"%$%&*/%*'+G$%"(*$.:+&'*#"*(4%*'(.1M*+,*(4%*<UgT*
K"*;#'1J''#+"'*N#(4*I.G%."(5*#(*N.'*;%1#;%;*(4.(*(4%*'%"'#"C*%hJ#:2%"(*#"*(4%*
;J1(N+&M*;+%'*"+(*&%hJ#&%*4.[.&;+J'*&.(#"CT*\+N%$%&5*(4%*.;;#(#+".G*,."*;+%'*
&%hJ#&%*():%*e*':.&M*:&++,*1+"'(&J1(#+"*cfd5*.'*#(*#'*(4%*2+'(*G#M%G)*'+J&1%*+,*#C"#(#+"*
#,*(4%*#"(%&G+1M'*+,*(4%*<Ug*N%&%*(+*,.#G*cPdT*

H=>=C @I]:!<,AG7!

<4%*E.(#+".G*A#&%*9&+(%1(#+"*FC%"1)*:&+$#;%'*1+;%'*.";*CJ#;%G#"%'*,+&*,#&%*
'J::&%''#+"*.";*:&%$%"(#+"*')'(%2'T*<4%*.J(4+&#()*4.$#"C*SJ&#';#1(#+"*#"*%.14*.&%.*
J'J.GG)*.;+:('*(4%'%*1+;%'*.";*'(.";.&;'T*K"*C%"%&.G5*(4%*.J(4+&#()*4.$#"C*
SJ&#';#1(#+"*#'*(4%*,#&%*1+22#''#+"%&*#"*(4%*.&%.*.";*(4%)*2J'(*/%*1+"(.1(%;*/%,+&%*
(4%*:&+:+'%;*;%'#C"*1."*/%*#2:G%2%"(%;T**

<4%*.::G#1./G%*EA9F*1+;%'*.&%*EA9F*jP*^*e+#G%&*.";*_+2/J'(#+"*?)'(%2*\.[.&;'*
.";*EA9F*j3*^*?(.";.&;'*,+&*U$%"'*.";*AJ&".1%'T*<4%'%*'(.";.&;'*:&+$#;%*
1G.''#,#1.(#+"*CJ#;."1%*,+&*/+#G%&'*.";*,J&".1%'*.";*&%hJ#&%2%"('*,+&*%.14*
1G.''#,#1.(#+"*c3d*c=dT*<4%'%*1G.''#,#1.(#+"'*N#GG*;%:%";*+"*(4%*#2:G%2%"(%;*')'(%2*
.";*N#GG*/%*1+"'#;%&%;*#"*;%'#C"*'%1(#+"T*

H=>=F AG]:2(NG@(!,I!J:;,2!IJBG!7(:<D!2G`B?2GNG@(7!

<4%*2%14."#1.G*%"C#"%%&#"C*C&+J:*N#(4#"*(4%*-."#(+/.*0%:.&(2%"(*+,*L./+&*4.'*
&%hJ#&%2%"('*,+&*(4%*#"'(.GG.(#+"*+,*&%'(&#1(#$%*;%$#1%'*#"*,J%G*,#&%;*,GJ%*'(.1M'T*<4%*



* 83*

&%hJ#&%2%"('*.&%*/.'%;*+"*%"'J&#"C*(4.(*(4%&%*1.""+(*/%*.*&%'(&#1(#+"*#"*(4%*,GJ%*
'(.1MT*<4#'*#'*(+*%"'J&%*(4.(*(4%*,J%G>,#&%;*%hJ#:2%"(*1.""+(*/%*+$%&*:&%''J&#[%;*+&*
G%.M*,GJ%*C.'*#"(+*.")*:+&(#+"*+,*(4%*/J#G;#"CT*A+&*(4%*;%'#C"*+,*(4%*4%.(*&%1+$%&)*
')'(%25*.*"+&2.GG)*+:%"5*':&#"C*&%(J&"*;.2:%&*N#GG*/%*G+1.(%;*#"*(4%*<Ug*,GJ%*'(.1MT*
<4#'*:&+$#;%'*.*,.#G>'.,%*:+'#(#+"*#,*(4%*;.2:%&*;+%'*"+(*+:%&.(%*:&+:%&G)T*FG'+5*."*
#"(%&G+1M*/%(N%%"*(4%*')'(%2*.";*(4%*:&%''J&%*(&."';J1%&*#"*(4%*%Z4.J'(*'(.1M*N#GG*
+:%"*(4%*;.2:%&*,JGG)*#,*."*%Z1%''*+,*'(.(#1*:&%''J&%*#'*/J#G(*J:*#"*(4%*,GJ%*'(.1MT**

H=C Z:7(G!1G:(!;,?JG2!

F*N.'(%*4%.(*/+#G%&*#'*."*#";#&%1(G)*,#&%;*/+#G%&5*&%G)#"C*+"*(4%*%Z4.J'(*C.'%'*+,*(4%*
<Ug*(+*(&."',%&*4%.(*(+*.*N+&M#"C*,GJ#;*#"'#;%*(4%*/+#G%&T*F''J2#"C*:4)'#1.G*#'+G.(#+"*
,&+2*(4%*%,,GJ%"(*,GJ%*C.'%'5*(4#'*/+#G%&*1."*;#&%1(G)*1+J:G%*(+*%Z#'(#"C*4%.(#"C*G++:'5*
:&+$#;#"C*%#(4%&*4+(*N.(%&*+&*'(%.2T**

<4%&%*.&%*"J2%&+J'*;%'#C"'*,+&*N.'(%*4%.(*/+#G%&'5*2.")*+,*(4%2*$.&#.(#+"'*+,*
():#1.G*/+#G%&*;%'#C"'*N4%&%*(4%*1+2/J'(#+"*C.'%'*.&%*&%:G.1%;*N#(4*(4%*<Ug*,GJ%*
C.'%'T*A#&%*(J/%*/+#G%&'*1+"'#'(*+,*.*'%&#%'*+,*:.&.GG%G*(J/%'*&J""#"C*(4&+JC4*.*G.&C%&*
(."MT*<4%*(J/%'*1.&&)*(4%*4+(*%Z4.J'(*C.'%'*.";*.&%*'J/2%&'%;*#"*N.(%&*#"*(4%*(."MT*
<4#'*'%(J:*#'*2%."(*,+&*G+N%&*:&%''J&%*.::G#1.(#+"'*.";*#'*'%%"*.'*/%'(*'J#(%;*,+&*(4%*
<Ug*,GJ%*C.'%'T*<4%*G.&C%*:&%''J&%*$%''%G*&%hJ#&%;*,+&*(4#'*.::G#1.(#+"*N+JG;*"%%;*
(+*/%*2+J"(%;*%Z(%&".GG)*(+*(4%*<UgT*K;%.GG)5*(4%*/+#G%&*(."M*N+JG;*/%*2+J"(%;*
.&+J";*(4%*%Z4.J'(*'(.1MT*F*'14%2.(#1*+,*.*():#1.G*N.'(%*4%.(*/+#G%&*1+",#CJ&.(#+"*
#"(%C&.(%;*#"(+*(4%*<Ug*')'(%2*1."*/%*'%%"*/%G+NT*



* 8=*

*

I.VQ*%!H=FU!(6R.3#$!Y#8'%!)%#'![4.$%*!.&'%V*#'%/!Y.')!')%!(,W!868'%+!

F*'%1+";*():%*+,*N.'(%*4%.(*/+#G%&5*(4%*N.(%&*(J/%*/+#G%&5*,J"1(#+"'*J";%&*(4%*'.2%*
C%+2%(&#1*'%(J:*/J(*N#(4*(4%*,GJ#;'*#"*+::+'#(%*G+1.(#+"'T*K"*(4#'*1.'%5*(4%*(."M*#'*"+(*
:G.1%;*.&+J";*(4%*(J/%'*/J(*'2.GG*;#.2%(%&*(J/%'*.&%*&+J(%;*(4&+JC4*(4%*'(.1M*
#"'(%.;T*<4#'*N.(%&*(J/%*/+#G%&*;%'#C"*#'*2J14*'#2:G%&*.'*(4%*1+2/J'(#+"*.#&*#'*
.G&%.;)*'J::G#%;*.";*(4%*N.(%&*(J/%'*1."*%.'#G)*/%*:G.1%;*#"*(4%*,G+N*+,*(4%*C.'T*
\+N%$%&5*.(*'J14*4#C4*(%2:%&.(J&%'5*(4#'*')'(%2*#'*/%'(*'J#(%;*(+*:&+;J1%*4#C4>
:&%''J&%*'(%.2*.'*+::+'%;*(+*4+(*N.(%&T*<4#'*#'*G%''*.((&.1(#$%*,+&*(4%*1J&&%"(*
:&+S%1(*;J%*(+*(4%*.;;%;*1+2:G%Z#(#%'*+,*J'#"C*.*'(%.2*')'(%2T*

F*"J2/%&*+,*/+#G%&*1+2:."#%'*N%&%*1+"(.1(%;*(+*#"hJ#&%*./+J(*'J#(./G%*N.'(%*4%.(*
/+#G%&'*,+&*(4%*:&+S%1(T*EJ2%&+J'*1+2:."#%'*N%&%*1+"(.1(%;*&%C.&;#"C*N.'(%*4%.(*
/+#G%&*;%'#C"'5*#"1GJ;#"CX*O%"(%145*_G.)(+"*K";J'(&#%'5*.";*OTQT*?.G%'*m&%:&%'%"(#"C*
_G%.$%&*e&++M'nT*!",+&(J".(%G)5*%$%"*.,(%&*&%:%.(%;*.((%2:('5*+"G)*O%"(%14*
&%':+";%;T*!:+"*'J/2#''#+"*+,*+:%&.(#+".G*;.(.5*O%"(%14*&%':+";%;*(4.(*(4%*<Ug*
(%2:%&.(J&%*N.'*(++*G+N*.";*(4.(*(4%)*N+JG;*"+(*/%*./G%*(+*'JCC%'(*.*N.'(%*4%.(*
/+#G%&*;%'#C"*(+*2%%(*(4%*2#"#2J2*+J(:J(*&%hJ#&%2%"('*cjdT*

0J%*(+*(4%*G.1M*+,*&%':+"'%'*.";*.")*'J#(./G%*;%'#C"'5*(4%*N.'(%*4%.(*/+#G%&*1+"1%:(*
N.'*"+(*1.&&#%;*(4&+JC4*(4%*;%'#C"*:&+1%''T**



* 8j*

H=F A?2G<(P<,@(:<(!Z:7(G!1G:(!2G<B]G2:(,2!

F*;#&%1(>1+"(.1(*N.'(%*4%.(*&%1J:%&.(+&*m0_On*#'*.*4%.(*&%1+$%&)*;%$#1%*(4.(*J'%'*.*
,#"%*':&.)*+,*N.(%&*(+*1.:(J&%*/+(4*'%"'#/G%*.";*G.(%"(*4%.(*+,*(4%*,GJ%*C.'T*A#CJ&%*
PTfT8*#GGJ'(&.(%'*(4%*0_O*')'(%2T*<4%*,GJ%*C.'%'*.&%*,#&'(*;#$%&(%;*,&+2*(4%*<Ug*'(.1M*
J'#"C*.*$.G$%*m"+(*:#1(J&%;n*(+*(4%*&%1J:%&.(+&T*F*,."*%"'J&%'*(4.(*"+*:&%''J&%*;&+:*
#'*#"1J&&%;T*U"1%*(4%*,GJ%*C.'%'*&%.14*(4%*&%1J:%&.(+&*14.2/%&5*(4%)*.&%*2%(*N#(4*.*
':&.)*+,*N.(%&T*<4%*N.(%&*%,,%1(#$%G)*1.:(J&%'*/+(4*'%"'#/G%*.";*G.(%"(*4%.(*,&+2*(4%*
C.'%'*/)*1+";%"'#"C*(4%2*.";*,+&2#"C*.*:++G*+,*G#hJ#;*.(*(4%*/+((+2*+,*(4%*14.2/%&T*
<4%*(+:*4.G,*+,*(4%*&%1J:%&.(+&*14.2/%&*#'*:.1M%;*N#(4*:&+:&#%(.&)*'(.#"G%''*'(%%G*
1+#G'*(+*.JC2%"(*(4%*4%.(*(&."',%&*.&%.T*

*
I.VQ*%!H=HU!A.*%3'P34&'#3'!Y#8'%!)%#'!*%3QR%*#'4*!

<4%*C.'%'*(4.(*.&%*"+(*1+";%"'%;*%'1.:%*+J(*(4%*(+:*+,*(4%*&%1J:%&.(+&*(+*(4%*
.(2+':4%&%T*<4%*4+(*G#hJ#;*.(*(4%*/+((+2*+,*(4%*14.2/%&*#'*:J2:%;*(4&+JC4*.*4%.(*
%Z14."C%&*N4%&%*(4%*&%1+$%&%;*4%.(*#'*(&."',%&&%;*(+*(4%*/J#G;#"C*4%.(#"C*N.(%&T*
e+(4*'#;%'*+,*(4%*4%.(*%Z14."C%&*+:%&.(%*#"*#'+G.(#+"*,&+2*%.14*+(4%&*'+*



* 8o*

1+"(.2#".(#+"*;+%'*"+(*+11J&T*F*N.(%&*G#"%*#'*.G'+*.((.14%;*(+*(4%*G#hJ#;*G++:*+"*(4%*
&%1J:%&.(+&*'#;%*(+*&%CJG.(%*(4%*.2+J"(*+,*N.(%&*#"*(4%*')'(%2T*
A#".GG)5*(4%*+:(#+"*%Z#'('*(+*:G.1%*.*'1&J//#"C*;%$#1%*+"*(4%*G#hJ#;*G++:*+,*(4%*
&%1J:%&.(+&T*<4#'*#'*;+"%*(+*,#G(%&*+J(*(4%*1+";%"'%;*14%2#1.G'*.";*.")*"%NG)*
,+&2%;*'J/'(."1%'*,&+2*(4%*N.(%&T**

?%$%&.G*1+2:."#%'*N%&%*,+J";*(+*+,,%&*0_O*')'(%2'5*#"1GJ;#"CX*<4%&2.G*B"%&C)*
K"(%&".(#+".G5*?+,.2%*<%14"+G+C#%'5*e#+"+2#15*.";*a%21+*?)'(%2'T*!:+"*;%(.#G%;*
.".G)'#'5*#(*N.'*;%(%&2#"%;*(4.(*.*4+(*G#hJ#;*(%2:%&.(J&%*./+$%*837uA*N.'*&%hJ#&%;*
,+&*(4%*&%1+$%&%;*4%.(*(+*/%*J'%,JG*N#(4#"*(4%*I.G%."(*,.1#G#()T*U"G)*<4%&2.G*B"%&C)*
K"(%&".(#+".G*m<BKn*'(.(%;*(4.(*(4%)*1+JG;*2%%(*(4%*&%hJ#&%;*G%.$#"C*N.(%&*
(%2:%&.(J&%5*.14#%$#"C*.*(%2:%&.(J&%*+,*8j7uA*N#(4*.*:&+:&#%(.&)*Y.G(%&".(%*;%'#C"]*
codT**

<4%*&%.'+"*2+'(*')'(%2'*.&%*J"./G%*(+*2%%(*'J14*.*4#C4*4+(*G#hJ#;*(%2:%&.(J&%*
&%hJ#&%2%"(*#'*;J%*(+*(4%*.;#./.(#1*'.(J&.(#+"*(%2:%&.(J&%*+,*(4%*,GJ%*C.'%'T**<4%*
'.(J&.(#+"*(%2:%&.(J&%5*+&*;%N*:+#"(5*+,*.*C.'*1+&&%':+";'*(+*(4%*(%2:%&.(J&%*.(*
N4#14*(4%*C.'>(+>G#hJ#;*:4.'%*(&."',+&2.(#+"*m1+";%"'.(#+"n*+11J&'T**<4%*4%.(*
&%G%.'%;*;J&#"C*(4#'*:4.'%*(&."',+&2.(#+"*#'*1.GG%;*(4%*G.(%"(*4%.(T*<4%*&%1+$%&)*+,*
(4%*G.(%"(*4%.(*+,*(4%*,GJ%*C.'%'*#'*(4%*2.#"*.;$."(.C%*+,*(4%*0_O*')'(%2T*
!",+&(J".(%G)5*(+*;+*'+5*#(*2J'(*+:%&.(%*.(*.*4+(*G#hJ#;*(%2:%&.(J&%*(4.(*;+%'*"+(*
%Z1%%;*(4%*'.(J&.(#+"*(%2:%&.(J&%*+,*(4%*,GJ%*C.'%'T**

F'*<BK*N.'*(4%*+"G)*1+2:.")*(+*+,,%&*.*0_O*')'(%2*(4.(*N.'*./G%*(+*.14#%$%*."*
.;%hJ.(%*4+(*G#hJ#;*(%2:%&.(J&%5*(4%)*N%&%*1+"(.1(%;*,+&*.*'J#(./G%*;%'#C"T*
\+N%$%&5*.,(%&*:%&,+&2#"C*.*;%(.#G%;*.".G)'#'5*<BK*;%(%&2#"%;*(4.(*#(*N.'*2+&%*
%1+"+2#1.GG)*,%.'#/G%*(+*#2:G%2%"(*.*(4%&2.G*,GJ#;*G++:T*<4%#&*:&+:+'%;*;%'#C"*#'*
+J(G#"%;*#"*"%Z(*'%1(#+"T*

0_O*')'(%2'*+:%&.(%*/%'(*N#(4*G+N*(%2:%&.(J&%*N.(%&*':&.)%;*+"(+*(4%*,GJ%*C.'T*<+*
#2:G%2%"(*.*0_O*')'(%2*N#(4#"*(4#'*1+"'(&.#"(5*(4%*N.(%&*(%2:%&.(J&%*%"(%&#"C*(4%*
0_O*N+JG;*/%*.&+J";*8f7uAT*<4#'*4#C4*+,*."*%"(%&#"C*N.(%&*(%2:%&.(J&%*&%'JG('*#"*
2+&%*+,*(4%*N.(%&*%$.:+&.(#"C*/%1.J'%*(4%&%*#'*G%''*%"%&C)*&%hJ#&%;*(+*&.#'%*(4%*



* 67*

N.(%&*(%2:%&.(J&%*(+*(4%*.;#./.(#1*'.(J&.(#+"*(%2:%&.(J&%*+,*(4%*,GJ%*C.'*.";*':&.)*
2#Z(J&%T**

<4%*.;#./.(#1*'.(J&.(#+"*(%2:%&.(J&%*1."*/%*#"1&%.'%;5*(+*'+2%*;%C&%%5*/)*
'.(J&.(#"C*(4%*:&+1%''*.#&*/%,+&%*#(*%"(%&'*(4%*<UgT*FG'+5*(4%*'.(J&.(#+"*(%2:%&.(J&%*
#'*&%G.(%;*;#&%1(G)*(+*C.'*1+2:+'#(#+"*.";*:&%''J&%T*F"*#"1&%.'%*#"*:&%''J&%*1.J'%'*
."*#"1&%.'%*#"*(4%*'.(J&.(#+"*(%2:%&.(J&%*,+&*.*C#$%"*'J/'(."1%*N4%&%.'*(4%*C.'*
1+2:+'#(#+"*;%(%&2#"%'*(4%*'.(J&.(#+"*(%2:%&.(J&%*.(*.*C#$%"*:&%''J&%T*<4%&%,+&%5*
#"*(4%+&)5*#(*N+JG;*/%*:+''#/G%*(+*#"1&%.'%*(4%*'.(J&.(#+"*(%2:%&.(J&%*+,*(4%*,GJ%*
C.'%'*/)*2+;#,)#"C*1+2:+'#(#+"*+&*#"1&%.'#"C*(4%*#"(%&".G*:&%''J&%*#"*(4%*0_O*
')'(%2T*\+N%$%&5*(4%*;%'#C"*+,*'J14*.*')'(%2*#'*N%GG*/%)+";*(4%*'1+:%*+,*(4%*
1J&&%"(*:&+S%1(T*

H=H (1G2N:J!IJB?A!J,,]!

<4%*,+GG+N#"C*'%1(#+"*+J(G#"%'*(4%*:&+:+'%;*')'(%2*;%'#C"*(+*&%1+$%&*4%.(*,&+2*(4%*
<Ug*G+1.(%;*.(*I.G%."(T*<4%*2.S+&*')'(%2*1+2:+"%"('*4.$%*/%%"*:&+:+'%;*/)*
<4%&2.G*B"%&C)*K"(%&".(#+".G*N#(4*(4%*.JZ#G#.&)*%hJ#:2%"(*'J14*.'*:#:#"C5*N#&#"C5*
:J2:'5*%(1T*':%1#,#%;*/)*?@AA*B"C#"%%&#"CT*

H=H=9 AG7?E@!IG:(B2G7!

!:+"*1+"(.1(#"C*<4%&2.G*B"%&C)*K"(%&".(#+".G*,+&*.*hJ+(%*+"*(4%#&*AL!>F_B*;#&%1(>
1+"(.1(*&%1J:%&.(+&*')'(%25*.*(4%&2.G*,GJ#;*G++:*;%'#C"*N.'*&%1+22%";%;*#"'(%.;T*
0J%*(+*4#C4*N.(%&*(%2:%&.(J&%'5*(4%*AL!>F_B*')'(%2*N+JG;*&%hJ#&%*%Z(%"'#$%*&%>
1+",#CJ&#"C5*.;;#(#+".G*%hJ#:2%"(5*.";*."*#"1&%.'%;*1.:#(.G*%Z:%";#(J&%*(+*&%.G#[%*
'#2#G.&*4%.(*&%1+$%&)*.'*(4%*:&+:+'%;*(4%&2.G*,GJ#;*G++:*c87dT*

<4%*(4%&2.G*,GJ#;*G++:*J'%'*(N+*4%.(*%Z14."C%&'*(+*%Z(&.1(*4%.(*+J(*+,*(4%*<Ug*
%Z4.J'(*.#&T*<4%*,#&'(*4%.(*%Z14."C%&*#'*."*.#&>(+>G#hJ#;*4%.(*%Z14."C%&*(4.(*(&."',%&'*
4%.(*,&+2*(4%*,GJ%*C.'*(+*.*(4%&2.G*+#GT*<4%*(4%&2.G*+#G*1.&&#%'*(4%*4%.(*(+*(4%*'%1+";*
4%.(*%Z14."C%&5*N4#14*#'*.*G#hJ#;>(+>G#hJ#;*'4%GG>.";>(J/%*4%.(*%Z14."C%&T*<4%*
'%1+";*4%.(*%Z14."C%&*(&."',%&'*(4%*4%.(*,&+2*(4%*(4%&2.G*+#G*(+*(4%*/J#G;#"C*
4%.(#"C*N.(%&*')'(%2T*<4%*/J#G;#"C*4%.(#"C*N.(%&*')'(%2*#'*J'%;*.GG*)%.&*(+*2%%(*
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/J#G;#"C*.";*:&+1%''*4%.(#"C*G+.;'T*<4%*(4%&2.G*+#G*')'(%2*#'*'4+N"*#"*(4%*,#CJ&%*
/%G+N*N#(4*.*,JGG*:#:#"C*.";*#"'(&J2%"(.(#+"*;#.C&.2*m9lK0n*'4+N"*#"*F::%";#Z*AT*
FG'+*'4+N"*#"*(4%*.::%";#1%'*.&%*(./G%'*+,*(4%*')'(%2*+:%&.(#"C*:.&.2%(%&'*,+&*(4%*
+#G*.";*N.(%&*G++:'T*<4%*,+GG+N#"C*.&&."C%2%"(*+,*1+2:+"%"('*N.'*;%(%&2#"%;*(+*
2.Z#2#[%*.11%''#/#G#()*(+*2.#"(%"."1%*N#(4+J(*'.1&#,#1#"C*:%&,+&2."1%T*

*

I.VQ*%!H=LU!!()%*+#$!\$Q./!$44R!868'%+!.+R$%+%&'#'.4&!

<4%*(4%&2.G*,GJ#;*')'(%2*&%hJ#&%'*(4%*+:%&.(#+"*+,*(N+*1#&1JG.(#+"*:J2:'*.";*.*,."T*
U"%*+,*(4%*1#&1JG.(#+"*:J2:'*#'*J'%;*(+*:J2:*(4%*(4%&2.G*+#G*/%(N%%"*(4%*(N+*4%.(*
%Z14."C%&'T*<4%*'%1+";*:J2:*#'*J'%;*.'*.*/++'(%&*:J2:*(+*:J2:*(4%*/J#G;#"C*
4%.(#"C*N.(%&*(4&+JC4*(4%*'4%GG*.";*(J/%*4%.(*%Z14."C%&T*<4%*,."*#'*J'%;*(+*
+$%&1+2%*(4%*.;;#(#+".G*:&%''J&%*G+''*1.J'%;*/)*(4%*.#&>(+>G#hJ#;*4%.(*%Z14."C%&*#"*
(4%*,GJ%*C.'*%Z4.J'(*'(.1MT*<4%*,."*2J'(*/%*&.(%;*,+&*4#C4*(%2:%&.(J&%'*.";*':.&M*



* 66*

:&++,*.::G#1.(#+"'T*9#:%*G+''*1.G1JG.(#+"'*N%&%*:%&,+&2%;*(+*;%(%&2#"%*(4%*&%hJ#&%;*
:J2:*14.&.1(%&#'(#1'T*9#:%*G+''*1.G1JG.(#+"'*1."*/%*,+J";*#"*F::%";#Z*_T*

<4%*;%'#C"*&%hJ#&%'*+"%*+,*(4%*:J2:'*.";*(4%*,."*(+*/%*G+1.(%;*+J('#;%*.'*N%GG*4.G,*
(4%*+#G*,GJ#;*G++:T*<4%*+#G*,GJ#;*G++:*#'*+M*(+*/%*+J('#;%*/%1.J'%*(4%*+#G*N#GG*"+(*,&%%[%*
+J('#;%*.";*(4%*14."C%*#"*;%"'#()*N#GG*/%*.11+J"(%;*,+&*N#(4*(4%*"#(&+C%"*%Z:."'#+"*
(."MT*<4%*2+(+&'*,+&*(4%*+J('#;%*:J2:*.";*(4%*,."*"%%;*(+*/%*(+(.GG)*%"1G+'%;*,."*
1++G%;*m<BA_n*2+(+&'T*<BA_*2+(+&'*.&%*'%.G%;*.";*&%;J1%*(4%*&#'M*+,*N.(%&*%"(%&#"C*
(4%*2+(+&T*<4%*,."*.";*:J2:*'4+JG;*.G'+*4.$%*.*N%.(4%&*1+$%&*(+*%"'J&%*'"+N*;+%'*
"+(*.11J2JG.(%*+"*(4%*2+(+&'T**

<4%*(4%&2.G*,GJ#;*G++:*')'(%2*#'*;%'#C"%;*,+&*.*2.Z#2J2*,G+N*&.(%*+,*j5777*F_A-*
%"(%&#"C*(4%*<Ug*(+*1.:(J&%*.GG*+,*(4%*4%.(*,+&*2+'(*+,*(4%*)%.&T*<4%*4%.(*&%1+$%&%;*
.(*j5777*F_A-*#'*.::&+Z#2.(%G)*P*--e<!i4&T*<4#'*.2+J"(*+,*4%.(*#'*$%&)*
'#C"#,#1."(5*.";*2.)*%Z1%%;*(4%*"%%;'*+,*(4%*,.1#G#()*.(*(#2%'T**

A#".GG)5*:&%$%"(.(#$%*2.#"(%"."1%*,+&*(4%*')'(%2*N#GG*/%*&%hJ#&%;*%$%&)*W*(+*3*
2+"(4'T*<4%*1+2:+"%"('*'%G%1(%;*#"*(4%*;%'#C"*.&%*'(.";.&;*1+2:+"%"('*(4.(*.&%*
'#2#G.&*(+*%hJ#:2%"(*I.G%."(*.G&%.;)*J'%'*N#(4#"*(4%#&*,.1#G#()T*<4%*4%.(*%Z14."C%&'*
N#GG*&%hJ#&%*1G%."#"C*%$%&)*W*(+*3*2+"(4'*;%:%";#"C*+"*(4%*,+JG#"C*+,*(4%*1+#G'T*<4%*
:J2:'*.";*,."'*N#GG*&%hJ#&%*2.#"(%"."1%*%$%&)*3*2+"(4'*(+*8*)%.&*(+*14%1M*'%.G'5*
/.G."1#"C*.";*/%G(*(%"'#+"T**

H=H=> 7_7(GN!,]G2:(?,@!

<4%*4%.(*&%1+$%&)*')'(%2*4.'*(+*.11+J"(*,+&*(N+*;#,,%&%"(*+:%&.(#"C*1+";#(#+"'*,&+2*
(4%*<UgT*<4%*,#&'(*1+";#(#+"*#'*(4%*<Ug*')'(%2*N.&2>J:*.";*1++G>;+N"*.";*(4%*
'%1+";*1+";#(#+"*#'*(4%*N4%"*(4%*')'(%2*#'*#"*"+&2.G*+:%&.(#+"T**

<4%*<Ug*#'*"+&2.GG)*'4J(*;+N"*%$%&)*N%%M%";5*'+*(4%*1++G>;+N"*.";*N.&2>J:*
'%hJ%"1%'*2J'(*/%*1+"'#;%&%;*.'*."*#2:+&(."(*.':%1(*+,*(4%*4%.(*&%1+$%&)*')'(%2*
;%'#C"T*V4%"*(4%*<Ug*#'*+,,5*(4%*;.2:%&*.(*(4%*+J(G%(*+,*(4%*,GJ%*'(.1M*N#GG*/%*,JGG)*
+:%"*.";*(4%*4%.(*&%1+$%&)*')'(%2*N#GG*/%*+,,T*V4%"*(4%*<Ug*'(.&('*.";*#'*N.&2#"C>
J:5*(4%&%*#'*.*:%&#+;*+,*(#2%*/%,+&%*.")*:&+1%''*.#&*1."*/%*(&%.(%;*/%1.J'%*(4%*<Ug*



* 6W*

2J'(*,#&'(*&%.14*#('*+:%&.(#"C*(%2:%&.(J&%T*0J&#"C*(4%*(&."'#%"(*<Ug*N.&2>J:*
:&+1%''5*(4%*4%.(*&%1+$%&)*')'(%2*N#GG*"+(*+:%&.(%*.";*(4%*,GJ%*'(.1M*;.2:%&*N#GG*
&%2.#"*,JGG)*+:%"T**

U"1%*(4%*<Ug*4.'*&%.14%;*#('*pU"q*+:%&.(#"C*1+";#(#+"*.";*#'*'(./G%5*#(*N#GG*+J(:J(*.*
:%&2#''#+"*'#C".G*,+&*(4%*4%.(*&%1+$%&)*')'(%2*(+*'(.&(T*V4%"*(4%*4%.(*&%1+$%&)*
')'(%2*&%1%#$%'*.*:%&2#''#+"*'#C".G5*(4%*,."*.";*:J2:'*N#GG*&.2:*J:T*A+&*"+2#".G*
<Ug*,G+N'*J:*(+*j5777*F_A-5*(4%*4%.(*&%1+$%&)*,."*N#GG*2+;JG.(%T*U"1%*(4%*"+2#".G*
,G+N*&.(%*%Z1%%;'*j5777*F_A-5*(4%*4%.(*&%1+$%&)*')'(%2*N#GG*+:%&.(%*.(*2.Z#2J2*
1.:.1#()*.";*.GG+N*(4%*&%2.#"#"C*,GJ%*C.'%'*(+*%'1.:%*(4&+JC4*(4%*+&#C#".G*<Ug*'(.1MT*
<4%*')'(%2*+:%&.(#+"*#'*;%:#1(%;*#"*;&.N#"C*9K0>778*#"*F::%";#Z*AT*

H=H=C !<,@(2,J!7(2:(GE_!

<4%*1+"(&+G*')'(%2*,+&*(4%*(4%&2.G*,GJ#;*G++:*1+"'#'('*+,*(4&%%*'%:.&.(%*1+"(&+G*
G++:'T*<4%*,#&'(*1+"(&+G*G++:*#'*,+&*(4%*,."*(+*;&.N*(4%*4+(*,GJ%*C.'*,&+2*(4%*<Ug*'(.1M*
.";*(4%*+(4%&*(N+*.&%*(+*1+"(&+G*(4%*(%2:%&.(J&%*+,*(4%*+#G*.";*N.(%&*G++:'T*

<4%*1+"(&+G*G++:*,+&*(4%*,."*1+"'#'('*+,*.*;)".2#1*:&%''J&%*'%"'+&*#"*(4%*,GJ%*'(.1M*
:+'#(#+"%;*/%,+&%*(4%*(.M%+,,*/&."14*#"*(4%*:&+:+'%;*;%'#C"T*<4%*:&%''J&%*%G%2%"(*
N#GG*C%"%&.(%*.*'#C".G*J'%;*(+*.;SJ'(*(4%*,."*':%%;*(+*2.(14*(4%*,G+N*(4&+JC4*(4%*
<UgT*<4%*2.Z#2J2*1.:.1#()*+,*(4%*,."*#'*j5777*F_A-*+,*.#&T*V4%"*(4%*<Ug*+:%&.(%'*
./+$%*(4%*j5777*F_A-*G#2#(5*(4%*,."*N#GG*+:%&.(%*.(*2.Z#2J2*1.:.1#()*.";*(4%*
%Z1%''*,GJ%*C.'*N#GG*G%.$%*(4%*%Z#'(#"C*,GJ%*'(.1MT*<4J'5*(4%*4%.(*,&+2*(4%*%Z1%''*,GJ%*
C.'*N#GG*"+(*/%*&%1+$%&%;T*

<4%*C+.G*+,*(4%*4%.(*&%1+$%&)*')'(%2*#'*(+*:&+;J1%*83PuA*N.(%&*.(*(4%*+J(G%(*+,*(4%*
+#G>(+>N.(%&*4%.(*%Z14."C%&T*<+*.14#%$%*(4#'*(%2:%&.(J&%5*(4%*(%2:%&.(J&%*+,*(4%*+#G*
%"(%&#"C*.";*(4%*N.(%&*G%.$#"C*(4%*4%.(*%Z14."C%&*2J'(*/%*1+"(&+GG%;T*F*'%:.&.(%*
(4&%%>N.)*1+"(&+G*$.G$%*#'*&%hJ#&%;*(+*1+"(&+G*%.14*+,*(4%*'J::G)*(%2:%&.(J&%'*+,*
(4%*+#G*.";*(4%*N.(%&T*A+&*%#(4%&*,GJ#;5*(+*1+"(&+G*(4%*(%2:%&.(J&%*+,*(4%*G%.$#"C*,GJ#;5*
.*(4&%%>N.)*1+"(&+G*$.G$%*#'*:G.1%;*/%,+&%*(4%*:J2:*+"*(4%*&%(J&"*'#;%*+,*(4%*G++:T*
\%&%5*(4%*1+"(&+G*$.G$%*#'*2+;JG.(%;*.";*J'%;*(+*1+"(&+G*(4%*(%2:%&.(J&%*+,*(4%*,GJ#;*



* 6f*

G%.$#"C*(4%*1+"(&+G*G++:T*K,*(4%*(%2:%&.(J&%*#'*/%G+N*(4%*'%(*:+#"(5*(4%*,GJ#;*N#GG*,G+N*
(4&+JC4*(4%*(4&%%>N.)*$.G$%*.";*/.1M*(4&+JC4*(4%*4%.(*%Z14."C%&*J"(#G*(4%*;%'#&%;*
+J(G%(*(%2:%&.(J&%*#'*.14#%$%;T*K,*(4%*(%2:%&.(J&%*G%.$#"C*(4%*1+"(&+G*G++:*#'*./+$%*
(4%*'%(*:+#"(5*(4%*(4&%%>N.)*$.G$%*N#GG*+:%"*(+*.GG+N*2+&%*&%(J&"*,GJ#;*(+*%"(%&*(4%*
1+"(&+G*G++:T*<4#'*;%'1&#:(#+"*+,*(4%*1+"(&+G*G++:*.::G#%'*(+*/+(4*(4%*+#G*.";*N.(%&*
G++:'*.";*1."*/%*'%%"*#"*F::%";#Z*AT*

!'#"C*(4#'*1+"(&+G*'(&.(%C)5*(4%*,G+N*(4&+JC4*(4%*4%.(*%Z14."C%&*#'*1+"'(."(*.";*
1+"'#'(%"(G)*(J&/JG%"(T*<4%*.2+J"(*+,*,GJ#;*(4.(*%"(%&'*.";*G%.$%'*(4%*1+"(&+G*G++:*#'*
$.&#./G%*/J(*(4%*(%2:%&.(J&%*.(*(4%*+J(G%(*+,*(4%*1+"(&+G*G++:*#'*M%:(*1+"'(."(T*<4%*
1+"(&+G*G++:*#'*'4+N"*#"*A#CJ&%*PTPT6T*

*

I.VQ*%!H=KU!()%*+#$!\$Q./!34&'*4$!$44R!83)%+#'.3!



* 6P*

?.,%()*#"(%&G+1M'*.&%*.*M%)*1+"'#;%&.(#+"*N4%"%$%&*%hJ#:2%"(*,.#GJ&%*1."*&%'JG(*#"*
:%&'+".G*#"SJ&)*+&*:&+:%&()*;.2.C%T*<4#'*#'*1%&(.#"G)*(4%*1.'%*,+&*/+(4*(4%*<Ug*.";*
(4%* :&+:+'%;* (4%&2.G* ,GJ#;* G++:T* <+* ;%(%&2#"%* (4%* $.&#+J'* #"(%&G+1M'* &%hJ#&%;5*
,.#GJ&%*2+;%'*N%&%*1+"'#;%&%;*.";*2#(#C.(#+"*'(&.(%C#%'*N%&%*;%(%&2#"%;*(+*%"'J&%*
'.,%*+:%&.(#+"T*F'*.*&%'JG(5*(%2:%&.(J&%*%G%2%"('*N%&%*.;;%;*#"*(4%*"%N*,GJ%*'(.1M*
.";*#"*(4%*'4%GG*+,*(4%*+#G>(+>N.(%&*4%.(*%Z14."C%&T*

<4%*(%2:%&.(J&%*%G%2%"(*#"*(4%*%Z4.J'(*'(.1M*N#GG*2+"#(+&*(4%*+J(G%(*(%2:%&.(J&%T*
K,* (4%* (%2:%&.(J&%* #"* (4%*'(.1M*'(.&('* (+* &#'%*./+$%* (4%*677uA*;%'#C"* (%2:%&.(J&%5*
(4%*+#G*G++:*#'*2.G,J"1(#+"#"CT*<4#'*1+JG;*/%*1.J'%;*/)*.*:J2:*+&*(4&%%>N.)*1+"(&+G*
$.G$%*,.#GJ&%T*BZ(&%2%*+#G*(%2:%&.(J&%'*.&%*.*'.,%()*4.[.&;*.'*(4%*+#G*1+JG;*+$%&4%.(*
.";*/&%.M*;+N"*+&*(4%*N.(%&*#"*(4%*4%.(*%Z14."C%&*2.)*/+#GT*A+&*(4%'%*&%.'+"'5* #,*
(4%*'(.1M*(%2:%&.(J&%*&%.14%'*(%2:%&.(J&%'*C&%.(%&*(4."*6P7uA5*(4%*')'(%2*'4+JG;*
C%"%&.(%*."*.G.&2*.";*'4J(;+N"*#22%;#.(%G)T**

<4%*(%2:%&.(J&%*%G%2%"(*#"*+#G>(+>N.(%&*'4%GG>.";>(J/%*4%.(*%Z14."C%&*N#GG*
2%.'J&%*(4%*N.(%&*(%2:%&.(J&%*#"*(4%*'4%GGT*?#"1%*(4%*+#G*%"(%&'*(4%*4%.(*%Z14."C%&*
.(*6P7uA5*#(*4.'*(4%*:+(%"(#.G*(+*/+#G*(4%*N.(%&*#"*(4%*4%.(*%Z14."C%&*#,*(4%*N.(%&*,G+N*
&.(%*N.'*(++*G+NT*<4%*N.(%&*:J2:*+&*(4%*(4&%%>N.)*1+"(&+G*$.G$%*1+JG;*.,,%1(*(4%*
N.(%&*,G+N*&.(%*#,*%#(4%&*#'*2.G,J"1(#+"#"CT*<4J'5*#,*(4%*N.(%&*(%2:%&.(J&%*#"*(4%*+#G>
(+>N.(%&*4%.(*%Z14."C%&*%Z1%%;'*677°A5*(4%*')'(%2*'4+JG;*C%"%&.(%*."*.G.&2*.";*
'4J(;+N"*#22%;#.(%G)T*

K2:G%2%"(#"C*(4%'%*1+"(&+G'*.";*#"(%&G+1M'*#"*1+"SJ"1(#+"*N#(4*(4%*%Z#'(#"C*<Ug*
1+"(&+G'*'4+JG;*:&+$#;%*'.,%*.";*%,,%1(#$%*+:%&.(#+"*+,*(4%*4%.(*&%1+$%&)*')'(%2T*
<4%*1+"(&+G*$.GJ%'*2.)*"%%;*(+*/%*.;SJ'(%;*(+*.1(J.G*+:%&.(#"C*1+";#(#+"'*;J&#"C*
(4%*1+22#''#+"#"C*+,*(4%*')'(%2T*

H=H=F ,"G2:JJ!<,7(!

<4%*#2:G%2%"(.(#+"*1+'('*+,*(4#'*:&+S%1(*1."*/%*'%:.&.(%;*#"(+*,+J&*2.S+&*
1.(%C+&#%'X*%hJ#:2%"(5*2.(%&#.G'5*#"'(.GG.(#+"5*.";*1+22#''#+"#"C*+,*(4%*')'(%2T*F"*
#(%2#[%;*1+'(*G#'(*1."*/%*,+J";*#"*F::%";#Z*eT*



* 63*

<4%&2.G*B"%&C)*K"(%&".(#+".G*'J::G#%'*.GG*2.S+&*%hJ#:2%"(*,+&*(4#'*')'(%2T*<4#'*
#"1GJ;%'*(4%*%Z4.J'(*'(.1M*4%.(*%Z14."C%&*m\g>78n5*(4%*+#G>(+>N.(%&*4%.(*%Z14."C%&*
m\g>76n5*.";*(4%*"#(&+C%"*/G."M%(#"C*')'(%2T*F*hJ+(%*+,*sf6=5677*N.'*C#$%"*,+&*.GG*
+,*(4#'*%hJ#:2%"(*.";*'+2%*+,*(4%*2#"+&*%hJ#:2%"(*#"1GJ;#"C*$.G$%'5*(4%&2.G*+#G*
:J2:5*.";*."*%Z4.J'(*,."*(+*1+2:%"'.(%*,+&*(4%*#";J1%;*:&%''J&%*;&+:*+,*(4%*'(.1M*
4%.(*%Z14."C%&T*FG'+*#"1GJ;%;*#'*(4%*:&%G#2#".&)*1+"(&+G*')'(%2*+,*(4%*'J::G#%;*
;%'#C"*(4.(*N#GG*2+"#(+&*(4%*(%2:%&.(J&%*%G%2%"('*.";*:&+$#;%*'#C".G#"C*(+*.GG*
:J2:'5*,."'*.";*.1(J.(%;*$.G$%'T*

-#"+&*%hJ#:2%"(*&%hJ#&%;*#"1GJ;%'*(4%*:J2:'5*'%"'#"C*;%$#1%'5*:#:%,#((#"C'5*$.G$%'5*
.";*+(4%&*%hJ#:2%"(*"%%;%;*(+*'J::G%2%"(*(4%*2.S+&*%hJ#:2%"(T*<4%*'J/(+(.G*,+&*
(4%*:&+:+'%;*2#"+&*%hJ#:2%"(*#'*%'(#2.(%;*.(*sWW588jTP7T*

-.(%&#.G'*&%hJ#&%;*,+&*(4#'*#"'(.GG.(#+"*.&%*:#:%'*+,*$.&#+J'*;#.2%(%&'5*%G%1(&#1.G*N#&%*
.";*1+";J#(*(+*1+""%1(*'%"'#"C*.";*1+"(&+G*;%$#1%'5*.";*'(&J1(J&.G*'(%%G*,+&*(4%*
:&+:+'%;*:G.(,+&2*.";*.;;#(#+".G*'(&J1(J&.G*/&.1#"CT*-.(%&#.G*1+'('*4.$%*/%%"*
%'(#2.(%;*.(*sjP5W76T77T*

K"'(.GG.(#+"*1+'('*&%,G%1(*(4%*(#2%*&%hJ#&%;*,+&*:&+,%''#+".G'*(+*#"'(.GG*(4%*:&+:+'%;*
%hJ#:2%"(T*F2+"C*(4%*:&+,%''#+".G'*&%hJ#&%;*.&%*:#:%,#((%&'5*%G%1(&#1#."'5*N%G;%&'5*
.";*&%"(%;>%hJ#:2%"(*+:%&.(+&'T*!'#"C*%'(#2.(%'*,&+2*:&%$#+J'*S+/'*:%&,+&2%;5*.*
$.GJ%*+,*sPj53j7T77*N.'*,+J";*,+&*#"'(.GG.(#+"T*

F'*(4#'*#'*.*:&+:&#%(.&)*;%'#C"5*$%&#,#1.(#+"*+,*1+&&%1(*#"'(.GG.(#+"*.";*#"#(#.G*'(.&(>J:*
+,*(4%*')'(%2*2J'(*/%*:%&,+&2%;*/)*(4%*;%'#C"%&T*<4J'5*,J";#"C*2J'(*/%*'%(*.'#;%*
,+&*'#(%*$#'#('*/)*<4%&2.G*B"%&C)*K"(%&".(#+".G*.";*(4%*:+''#/#G#()*+,*2#;*
1+"'(&J1(#+"*1+"'JG(#"C*.";*;%'#C"*2+;#,#1.(#+"'T*sf5P77*4.'*/%%"*.GG+1.(%;*,+&*(4#'*
.':%1(*+,*(4%*:&+S%1(T*

A#".GG)5*.*1+"(#"C%"1)*,J";*'4+JG;*/%*'%(*.'#;%*#"*(4%*%$%"(*(4.(*(4%&%*#'*.*2#'(.M%*#"*
(4%*;%'#C"5*#"'(.GG.(#+"5*'(.&(>J:*+,*(4%*')'(%25*+&*#,*(4%&%*.&%*.")*%Z(&.*&%hJ#&%;*
'%&$#1%'*+&*'J::G#%'*"%%;%;T*<4#'*$.GJ%*4.'*/%%"*'%(*.(*87v*+,*(4%*(+(.G*%Z:%";#(J&%5*
N4#14*N+&M'*+J(*(+*s3f5j=6TWoT**



* 6=*

(:;JG!"?U!1%#'!*%345%*6!R*4i%3'!348'!4Q'$.&%!

_.(%C+&)* _+'(*
-.S+&*BhJ#:2%"(* sf6=5677T77*
-#"+&*BhJ#:2%"(* sWW588jTP7*

-.(%&#.G* sjP5W76T77*
K"'(.GG.(#+"* sPj53j7T77*

_+22#''#+"#"C* sf5P77T77*
_+"(#"C%"1)*AJ";#"C* s3f5j=6TWo*

<+(.G* s3=W5j=6Tjo*
*

<4%*1+'(*+J(G#"%*,+&*(4%*4%.(*&%1+$%&)*:&+S%1(*#'*+J(G#"%;*./+$%T*<4%*(+(.G*%'(#2.(%;*
1+'(*,+&*(4%*:&+S%1(*#'*s3=W5j=6TWoT*

<4%*+$%&.GG*')'(%2*1+'(*#'*.*1+"'#;%&./G%*1.:#(.G*1+'(T*V%*'(.&(%;*.".G)[#"C*(4%*
')'(%2*:&+$#;%;*/)*<4%&2.G*B"%&C)*K"(%&".(#+".G5*(+*/&%.M;+N"*(4%*1+'(*,+&*%.14*
1+2:+"%"(T*<4%*/.'#1*')'(%2*,&+2*<4%&2.G*B"%&C)*:&+$#;%'*+"%*.#&>(+>G#hJ#;*
%1+"+2#[%&5*.*G#hJ#;>(+>G#hJ#;*4%.(*%Z14."C%&5*."*+#G*:J2:5*.";*.*1+"(&+G*')'(%2T*
V#(4*(4%*;%'#C"*;.(.*':%1#,#%;*#"*(4#'*&%:+&(5*.*&%hJ%'(*,+&*hJ+(.(#+"*1+JG;*/%*'%"(*
+J(*(+*;#,,%&%"(*'J::G#%&'*,+&*%.14*&%hJ#&%;*1+2:+"%"(T*0J%*(+*(#2%*1+"'(&.#"('*(4#'*
%Z%&1#'%*N.'*"+(*1+2:G%(%;*N#(4#"*(4#'*&%:+&(T**F*'.2:G#"C*+,*1+'('*,+&*$.&#+J'*
1+2:+"%"('*N.'*&%1%#$%;*(+*'4+N*(4.(*(4#'*.::&+.14*1+JG;*&%;J1%*(4%*1.:#(.G*1+'(*
'#C"#,#1."(G)T*-#;N%'(*B"C#"%%&#"C*hJ+(%;*."*+#G>(+>G#hJ#;*4%.(*%Z14."C%&*.(*.*1+'(*
+,*s675=36T77*c88dT*<4%*+#G*:J2:*#'*$%&)*'#2#G.&*#"*'#[%*(+*(4%*:J2:*/++'(*:J2:*
':%1#,#%;*,+&*(4%*N.(%&5*.";*(4J'*(4%*:&#1%*1."*/%*%'(#2.(%;*.(*sW5777*(+*sf5777T*
A#".GG)5*\%.(*?:+"C%5*.*2."J,.1(J&%*+,*.#&>(+>G#hJ#;*%1+"+2#[%&'*:&+$#;%'*
.::&+Z#2.(%*'#[#"C*."*:&#1#"C*+"*(4%#&*N%/'#(%5*.";*:&+$#;%;*."*%'(#2.(%;*1+'(*,+&*
(4%*%1+"+2#[%&*so75j33T77*!?0*c86dT*V#(4*(4%'%*:&#1%'5*(4%*+$%&.GG*')'(%2*1+'(*
1+JG;*/%*'#C"#,#1."(G)*&%;J1%;5*.";*(4%*:.)/.1M*1+JG;*/%*&%;J1%;*'#C"#,#1."(G)*.'*
N%GGT*

H=H=H ;?JJ!,I!N:(G2?:J7!

?%%*F::%";#Z*0*,+&*e#GG*+,*-.(%&#.G'T*

*



* 6j*

L <,@<JB7?,@7!

A#".G*;%'#C"'*,+&*(4%*N.'(%*4%.(*/+#G%&5*;#&%1(>1+"(.1(*&%1J:%&.(+&5*.";*(4%&2.G*,GJ#;*
G++:*1+"1%:('*N%&%*:J&'J%;*:.'(*(4%*1+"1%:(>'1&%%"#"C*:4.'%*+,*(4%*4%.(*&%1+$%&)*
:&+S%1(T*!",+&(J".(%G)5*"+*'J#(./G%*N.'(%*4%.(*/+#G%&*+&*;#&%1(>1+"(.1(*&%1J:%&.(+&*
;%'#C"'*N%&%*&%.14%;T*\+N%$%&5*<4%&2.G*B"%&C)*K"(%&".(#+".G*:&+:+'%;*.*'J#(./G%*
(4%&2.G*,GJ#;*G++:*')'(%2*;%'#C"T**
<4%*:&+S%1(%;*.2+J"(*+,*4%.(*&%1+$%&%;*,&+2*(4%*<Ug*')'(%2*#'*fT3*--e<!i4&T*
<4#'*#'*.*1+"'%&$.(#$%*%'(#2.(%*.";*.*2+&%*#">;%:(4*.".G)'#'*%Z:%1('*%$%"*C&%.(%&*
.2+J"('*+,*&%1+$%&%;*4%.(T*<4#'*$.GJ%*%.'#G)*%Z1%%;'*(4%*;%'#&./G%*.2+J"(*+,*6T7*
--e<!i4&*':%1#,#%;*.(*(4%*/%C#""#"C*+,*(4%*:&+S%1(T*

<4%*1+'(*+,*(4%*(4%&2.G*,GJ#;*G++:*')'(%2*#'*%'(#2.(%;*.(*s3=W53=6Tjo*N#(4*."*.""J.G*
2.#"(%"."1%*1+'(*+,*s35=f7T77T*F(*.*:&+S%1(%;*.""J.G*'.$#"C'*+,*s6P=5WW6TPf5*(4%*
:.)/.1M*:%&#+;*,+&*(4%*')'(%2*#'*G%''*(4."*(4&%%*)%.&'T*<4#'*#'*N#(4#"*(4%*;%'#&%;*
(.&C%(*+,*.*(N+*(+*(4&%%*)%.&*:.)/.1M*:%&#+;T*

F"+(4%&*1+"1%&"*,+&*(4%*4%.(*&%1+$%&)*')'(%2*N.'*(4%*.$%&.C%*%,,#1#%"1)*+,*(4%*
')'(%2*+$%&*(4%*&."C%*+,*<Ug*+:%&.(#"C*1+";#(#+"'T*!",+&(J".(%G)5*#(*N.'*"+(*
:+''#/G%*(+*+/(.#"*(4#'*;.(.*,+&*(4%*:&+:+'%;*(4%&2.G*,GJ#;*G++:*')'(%2T*\+N%$%&5*
(4%*%'(#2.(%'*,+&*&%1+$%&./G%*4%.(*.&%*'#C"#,#1."(*.";*N#GG*G#M%G)*%Z1%%;*(4%*,.1#G#()*
1.:.1#()*.(*(#2%'T*<4%&%,+&%5*(4%*%Z.1(*%,,#1#%"1)*+,*(4%*')'(%2*#'*+,*&%;J1%;*
#2:+&(."1%T*

E%Z(5*(4%&%*N.'*"+*#"1J&&%;*:&%''J&%*;&+:*+"*(4%*')'(%2*.'*."*.JZ#G#.&)*,."*N.'*
J'%;*(+*;#$%&(*(4%*,GJ%*C.'*,G+NT*<4#'*N.'*;+"%*#"*.11+&;."1%*N#(4*(4%*(.&C%(*
':%1#,#1.(#+"*+,*"+(*#2:+'#"C*.*:&%''J&%*;&+:*+"*(4%*<Ug*')'(%2T*

A#".GG)5*:&%$%"(.(#$%*2.#"(%"."1%*,+&*(4%*')'(%2*N.'*;%(%&2#"%;*(+*/%*&%hJ#&%;*
%$%&)*W*(+*3*2+"(4'*.(*2+'(T*<4%*(.&C%(*hJ.&(%&G)*'14%;JG%*(&."'G.(%'*(+*
2.#"(%"."1%*+:%&.(#+"'*/%#"C*&%hJ#&%;*%$%&)*W*2+"(4'T*<4J'5*(4%*':%1#,#1.(#+"*N.'*
2%(T**

*



* 6o*

K 2G<,NNG@A:(?,@!

?@AA*B"C#"%%&#"C*&%1+22%";'*(4%*(4%&2.G*,GJ#;*G++:*/%*#2:G%2%"(%;*,+&*(4%*
I.G%."(*<Ug*')'(%2T*K(*#'*.G'+*&%1+22%";%;*(4.(*(4%*;%'#C"*':%1#,#1.(#+"'*1+"(.#"%;*
4%&%#"*/%*J'%;*(+*+/(.#"*%hJ#:2%"(*:&#1#"CT** *



* W7*

OBABOBE_B?*

c8d* *<T*BG-%MM.N)*m:&#$.(%*1+22J"#1.(#+"n5*E+$T*o5*6787T*

c6d** e+#G%&5*9&%''J&%*I%''%G5*.";*9&%''J&%*9#:#"C*_+;%5*_?F*?(.";.&;*eP85*677=T*

cWd* _.".;#."*BG%1(&#1.G*_+;%5*9.&(*K5*_?F*?(.";.&;*66T85*6776T*

cfd* _G.''#,#1.(#+"*+,*?:.&M*O%'#'(."(*_+"'(&J1(#+"5*F-_F*?(.";.&;*oo>7f785*

6777T*

cPd* -T*I.";%&:+"(*m:&#$.(%*1+22J"#1.(#+"n5*E+$T*W75*6787T*

c3d* e+#G%&*.";*_+2/J'(#+"*?)'(%2'*\.[.&;'*_+;%5*EA9F*?(.";.&;*jP5*677=T*

c=d* ?(.";.&;*,+&*U$%&'*.";*AJ&".1%'*677=*B;#(#+"5*EA9F*?(.";.&;*j35*677=T*

cjd* O%"(%14*#"(%&$#%N*

cod* <4%&2.G*B"%&C)*K"(%&".(#+".GT*m677=nT*2345!67'89$':9;<#$'7=>%?@A@'%BC'D9A'

E%@A#'F%@*cU"G#"%dT*F$.#G./G%X*

4((:XiiNNNT(4%&2.G%"%&C)T1+2i'+GJ(#+"'i,GJ>.1%D/+#G%&'T4(2G*cE+$T*8W5*

6787dT*

c87d* OT*<&#%/%*m:&#$.(%*1+22J"#1.(#+"n5*E+$T*835*6787T*

c88d* *<T*<J&"%&*m:&#$.(%*1+22J"#1.(#+"n5*0%1T*W5*6787T*

c86d* \%.(* ?:+"C%T* m6787nT* D;&>' G#$89$H%BI#' D#%A' J#I9"#$K' cU"G#"%dT* F$.#G./G%X*

4((:Xii4%.(':+"C%T1+2i%1+"+2#[%&6T'4(2G*c0%1T*W56787dT*

*

*

* *



* W8*

F99BE0Kg*F*^*_UE_B9<*?BLB_<KUE*FE0*FEFLk?K?*

_+"1%:('*N%&%*C%"%&.(%;*(4&+JC4*%Z(%"'#$%*%Z(%&".G*&%'%.&14*.'*N%GG*.'*#"(%&".G*
/&.#"'(+&2#"C*'%''#+"'T*<4%*(%.2*(4%"*%$.GJ.(%;*4+N*(4%*;#,,%&%"(*4%.(*&%1+$%&)*
')'(%2'*1+JG;*2%%(*(4%*:&%$#+J'G)*;%$%G+:%;*:&+S%1(*+/S%1(#$%'*.";*(.&C%(*
':%1#,#1.(#+"'T**F*'1&%%"#"C*2.(&#Z*N.'*J'%;*(+*&.(%*(4%*$.&#+J'*4%.(*&%1+$%&)*
')'(%2'T**<4#'*.::%";#Z*:&%'%"('*."*+$%&$#%N*+,*(4%*'1&%%"#"C*:&+1%''5*2%(&#1'5*.";*
'1+&#"C*SJ'(#,#1.(#+"T*F*1+"1GJ'#+"*'%1(#+"*#'*.G'+*:&%'%"(%;*.(*(4%*%";T*****

:=9!7<2GG@?@E!]2,<G77! ! ! ! ! ! ! !!!

F*(+(.G*+,*"#"%*;%'#C"'*N%&%*.''#C"%;*.*'1+&%*,&+2*>6*(+*w6*.1&+''*%#C4(*;#,,%&%"(*
;%'#C"*1&#(%&#.*/.'%;*+"*(4%#&*&%G.(#$%*'(&%"C(4*#"*%.14T*<4%*'1+&%'*N%&%*(4%"*
N%#C4(%;*/.'%;*+"*N4#14*1&#(%&#.*N%&%*+,*C&%.(%&*#2:+&(."1%*(+*(4%*+$%&.GG*:&+S%1(T**
U"1%*%.14*+,*(4%*;%'#C"'*4.;*/%%"*.''#C"%;*.*N%#C4(%;*'1+&%*,+&*%.14*1&#(%&#+"5*
(4%'%*N%&%*'J22%;*(+*;%(%&2#"%*."*+$%&.GG*&."MT*

:=>!AG7?E@!<2?(G2?:!

?%$%&.G*;%'#C"*1&#(%&#.*N%&%*;%$%G+:%;*(+*%$.GJ.(%*(4%*4%.(*&%1+$%&)*')'(%2*
1+"1%:('T*<4%)*.&%*;#'1J''%;*#"*(4%*,+GG+N#"C*'%1(#+"T*

:=>=9!<,7(!

<4%*1+'(*+,*%.14*;%'#C"*N.'*+"%*+,*(4%*2+'(*#2:+&(."(*.':%1('*+,*.*C#$%"*4%.(*
&%1+$%&)*')'(%2*1+"1%:(T*<4%*1+22%&1#.G*.$.#G./#G#()*+,*(4%*&%hJ#&%;*:.&('5*
1+2:G%Z#()*+,*(4%*;%'#C"5*1+'(*+,*#"'(.GG.(#+"5*.";*1+'(*+,*.JZ#G#.&)*%hJ#:2%"(*N%&%*
.GG*,.1(+&'*(4.(*N%&%*1+"'#;%&%;T*

:=>=>!2G<,"G2:;JG!1G:(!S;(Bg12T!

<4%*:+(%"(#.G*.2+J"(*+,*%"%&C)*(4.(*1+JG;*/%*1.:(J&%;*:%&*4+J&*/)*%.14*;%'#C"*N.'*
.G'+*$%&)*#2:+&(."(T*O%'%.&14*N.'*1+";J1(%;*(+*%'(#2.(%*(4%*.2+J"(*+,*%"%&C)*(4.(*
1+JG;*/%*&%1+$%&%;*/)*%.14*;%'#C"T*

*



* W6*

:=>=C!2:@EG!7B?(:;?J?(_! !

<4%*&."C%*+,*<Ug*,G+N*&.(%'*(4.(*(4%*4%.(*(&."',%&*')'(%2*1+JG;*.11+22+;.(%*N.'*
.G'+*%$.GJ.(%;T*FC.#"5*%Z(%&".G*&%'%.&14*N.'*"%%;%;*(+*;%(%&2#"%*(4%*.::&+Z#2.(%*
+:%&.(#+".G*&."C%'*,+&*%.14*1+"1%:(T***

:=>=F!]2G77B2G!A2,]!

<4%*:&%''J&%*;&+:*#"1J&&%;*/)*(4%*4%.(*&%1+$%&)*')'(%2*+"*(4%*<Ug*N.'*%$.GJ.(%;T**
F")*.JZ#G#.&)*%hJ#:2%"(*'J14*.'*4%.(*%Z14."C%&'5*(J/%'5*%(1T*(4.(*1+2%'*#"*;#&%1(*
1+"(.1(*N#(4*(4%*,GJ%*C.'*,G+N*1.J'%*.*G+''*#"*:&%''J&%T*<4#'*#'*."*#2:+&(."(*
1+"'#;%&.(#+"*.'*(++*G.&C%*+,*.*:&%''J&%*;&+:*1+JG;*'%$%&%G)*#2:.1(*(4%*+:%&.(#+"*
.";*%,,#1#%"1)*+,*(4%*<Ug*')'(%2T***

:=>=H!2GJ?:;?J?(_!

<4%*&%G#./#G#()*+,*.*C#$%"*1+"1%:(*N.'*%$.GJ.(%;*/.'%;*+"*%Z:%1(%;*:&%$%"(.(#$%*
2.#"(%"."1%*'14%;JG%'5*;%'#C"*1+2:G%Z#()5*.";*(%14"+G+C#1.G*2.(J&#()T*F*,#".G*
1+"'#;%&.(#+"*N.'*#,*1+2:+"%"('*+,*(4%*')'(%2*"%%;%;*(+*/%*:G.1%;*+J(;++&'*N4%&%*
(4%&2.G*'(&%''*1+JG;*4.$%*.*"%C.(#$%*#2:.1(*+"*(4%*G#,%*%Z:%1(."1)*+,*(4%*')'(%2T**

:=>=L!:<<G77?;?J?(_!

<4%*.11%''#/#G#()*+,*(4%*C#$%"*')'(%2'*#"*&%C.&;'*(+*2.#"(%"."1%*+:%&.(#+"'*N.'*.G'+*
1+"'#;%&%;T*<4%*'#[%*.";*G+1.(#+"*+,*(4%*')'(%2'*N%&%*(.M%"*#"(+*.11+J"(*(+*
;%(%&2#"%*.*'1+&%T***

:=>=K!:"G2:EG!GII?<?G@<_!

<4%*.$%&.C%*%,,#1#%"1)*+,*%.14*1+"1%:(*N.'*."+(4%&*,.1(+&*1+"'#;%&%;T*BZ(%&".G*
&%'%.&14*N.'*&%hJ#&%;*#"*1%&(.#"*#"'(."1%'*.";*1+J:G%;*N#(4*%Z:%1(%;*$.GJ%'*/.'%;*
+"*(4%*:&%$#+J'*%Z:%&#%"1%*+,*1%&(.#"*(%.2*2%2/%&'*(+*;%(%&2#"%*.*:&+:%&*'1+&%T*

*

*



* WW*

:=>=M!IG:7?;?J?(_!

<4%*,%.'#/#G#()*+,*%.14*1+"1%:(*N.'*+,*C&%.(*#2:+&(."1%*.";*%$.GJ.(%;*J'#"C*(N+*
2.#"*,.1(+&'T*<4%*:&#2.&)*,.1(+&*1+"'#;%&%;*N.'*(4%*1+22%&1#.G*.$.#G./#G#()*+,*(4%*
')'(%2*1+2:+"%"('T*<4%*'%1+";.&)*,.1(+&*N%&%*(4%*:4)'#1.G*'#[%*&%hJ#&%2%"('*+,*
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