
!"#$%&' ()
!'*+*+, '&-*.& /"#0-&, .12&.&0%) /1.$#'*0- .13*4*5#%*10 /6/4&+ *0 780-#'*#0 #09 :1.#0*#0
/10+%&44#%*10+ 1; -413#4 *0%&-'#%*10 #;%&' <=>( #09 ?@@A
!"#$%&$'() *"'+,'"#$%&$'() -./"*0%1 $1+02/%+$"13 '$+.%+04 1"+$"1' "5 '6'+0($# $1+02/%+$"1
7%+0 '"#$%&$'+ /02$(0' "5 2&"8%& $1+02/%+$"1 9 :.12%/6 %14 ;"(%1$% %5+0/ <=>?

!"# $%&'()*(& #&+*),&-#&.(/ -,+#-#&. (&0 1,-(&*(& 2,)3#)45 -,6*/*7(.*,&4 *& /(.#
4,8*(/*4-
9),- :,4.;4,8*(/*4. 0#+#/,:-#&. ., -*00/# 8/(44 -,6*/*7(.*,&4 (<.#) =>>?
@"1#&.'$"1

!'*+*+, '&-*.& /"#0-&, .12&.&0%) /1.$#'*0- .13*4*5#%*10 /6/4&+ *0 780-#'*#0 #09 :1.#0*#0
/10+%&44#%*10+ 1; -413#4 *0%&-'#%*10 #;%&' <=>( #09 ?@@A

!"*4 8"(:.#) (::/*#4 ."# *&4*'".4 ,< :)#+*,%4 8"(:.#)4 ., ( 8,-:()(.*+# (&(/@4*4 ."(. 8,&4*0#)4 /,8(/
A(4. A%),:#(& -,6*/*7(.*,&4 *& ."# "*4.,)*8(/ 8,&.#B. ,< 2,)/0;#8,&,-*8 (&0 '#,:,/*.*8(/ *&.#')(.*,&C
!"# 8(4#4 *. "*'"/*'".4 ()# ."# $%&'()*(& #&+*),&-#&.(/ -,+#-#&. (&0 1,-(&*(& 2,)3#)45
-,6*/*7(.*,&4 *& /(.# 4,8*(/*4-D (&0 :,4.;=>>? -,6*/*7(.*,&4 *& ."# .2, 8,%&.)*#4C E& )#'*,&(/ .#)-4D ."#
8,-:()*4,& ,< $%&'()*(& (&0 1,-(&*(& #B(-:/#4 *4 #4:#8*(//@ *//%4.)(.*+# *& ."(. ."# .2, 8,%&.)*#45
*&.#')(.*,& )#'*-#4 "(+# 6##& )(0*8(//@ 0*<<#)#&. F#+#& 4##-*&'/@ 8,&.)(0*8.,)@G 0#4:*.# ,88%:@*&'
H%*.# 4*-*/() :,4*.*,&4 *& ."# :,4.2() "#'#-,&*8 8@8/#C I<.#) J.(/*&54 0#(."D 1,-(&*( :#)<,)-#0 (&
#()/@ ,:#&*&' .,2()04 K#4.#)& #8,&,-*8 8,//(6,)(.*,&4D 2"*/# -(*&.(*&*&' ( &#,;J.(/*&*4. :,/*.*8(/ (&0
4,8*(/ )#'*-#C $%&'()@54 )#'*-# (<.#) LMNOD ,& ."# ,."#) "(&0D (8.#0 (4 ( :*,&##) ,< :,4.;J.(/*&*4.
/*6#)(/*7(.*,&C E& ."# LM?>54D ."# 4%)'# ,< <,)#*'& 0#6. ."(. 8"()(8.#)*7#0 ."# 2",/# )#'*,& 2(4 .)#(.#0 *&
1,-(&*( 2*." #B.)#-# (%4.#)*.@ -#(4%)#4D 8,%:/#0 2*." 4.(.# )#:)#44*,& (&0 &(.*,&(/*4. :,:%/*4-C
$%&'()@ .(83/#0 ."# 4(-# 0#6. :),6/#- 6@ :),-,.*&' -()3#. /*6#)(/*7(.*,&C I<.#) ."# )#'*-# 8"(&'#D
$%&'()@ 2(4 :)(*4#0 (4 ( )#'*,&(/ 4%88#44 4.,)@ ,< /*6#)(/*7(.*,& F#C'C P#<<)*#4 LMMQGD 2"*/# 1,-(&*(
<,//,2#0 ( :,/*8@ ,< :),.#8.*,&*4- 2*." %&0#).,&#4 ,< :,/*.*8(/ &(.*,&(/*4-D 8(%4*&' 8,&8#)& 2*."
*&.#)&(.*,&(/ /#&0#)4C J*&8# =>L>D $%&'()@54 &(.*,&(/*4. ',+#)&-#&. 6%*/04 *.4 :,/*.*8(/ 8(-:(*'&4 ,&
."# 0#/#'*.*-(.*,& ,< ."# /*6#)(/ #8,&,-*8 -,0#/ ,< ."# :)#+*,%4 0#8(0#4D (&0 <,//,24 ( :,/*8@ ,< 4.(.#;
(*0#0 0#+#/,:-#&. ,< &(.*,&(/ 8(:*.(/C R#(&2"*/#D 1,-(&*(54 4.(.# 4.)%8.%)# *4 *&8)#(4*&'/@ 0,-*&(.#0
6@ /*6#)(/;.#8"&,8)(.*8 6/,84 ,< :,2#) :),-,.*&' ( )#'*-# ,< S#B.)#-# &#,/*6#)(/*4-T FU(& =>LVGD 2*."
."# 8,%&.)@ )#8#*+*&' ( &#2 2(+# ,< K#4.#)& 8(:*.(/ *&</,2 (<.#) =>L>C !"# 6,,3 .)(8#4 /*&34 6#.2##&
/,8(/ <,)-4 ,< -,6*/*7(.*,&4D &(.*,&(/ -#4,;/#+#/4 ,< 0*<<#)#&. *&.#')(.*,& 8,&4.#//(.*,&4D (&0 6),(0#)
0@&(-*84 ,< ."# '/,6(/ 8@8/#C

E& ( 6),(0#) )#'*,&(/ 8,-:()*4,&D 4%8" *//%4.)(.*+# 0*<<#)#&8#4 6#.2##& $%&'()*(& (&0 1,-(&*(& 8(4#4
<*. *& ( 6),(0#) :(..#)& ,< )#'*,&(/ 0#+#/,:-#&.(/ 0*<<#)#&8#4C W()*,%4 (%.",)4 "(+# 8(.#',)*7#0 ."# .2,
8,%&.)*#4 *&., 0*<<#)#&. .@:,/,'*#4 ,< )#'*,&(/ 0#+#/,:-#&.D 6(4#0 ,& 8)*.#)*( /*3# /,8(/ +#)4*,&4 ,<
8,&.)(0*8.*,&4 6#.2##& (')()*(& (&0 *&0%4.)*(/ 0#+#/,:-#&.D "*4.,)*8(/ )#/(.*,&4 6#.2##& )#'*,&(/
:,2#)4 (&0 &(.*,&(/ *&0#:#&0#&8#D ."# 48(/# ,< #."&*8 ",-,'#&#*.@D '#,:,/*.*8(/ (//*(&8#4 F#C'C J.,3#4
LM?OD U#)#&0 =>>MD U,"/# X Y)#43,+*.4 =>L=D J"*#/04 =>LVD U,..,&* =>LZGC !"# 0*<<#)#&8#4 *&
$%&'()*(& (&0 1,-(&*(& *&.#')(.*,& 8,&4.#//(.*,&4 *0#&.*<*#0 *& ."# :)#4#&. (&(/@4*4 4#)+# ., *//%4.)(.#
."# 4*'&*<*8(&8# ,< /*&34 6#.2##& -,+#-#&.4D -#4,;4.)%8.%)#4 ,< *&.#')(.*,&D (&0 '/,6(/ :),8#44#4C
!"#@ 0, &,. :),+*0# ."#,)#.*8(/ -,0#/4 <,) ( )#'*,&(/ .@:,/,'@ *&.#')(.*,&[ <,) ."(.D ( 6),(0#) 8),44;
)#'*,&(/ 8,-:()*4,& 2,%/0 6# &#8#44()@C K"*/# ."# (::()#&. 4:#8.(8%/()*.@ ,< ."#4# 0*<<#)#&8#4 (//,24

L



-# ., #-:"(4*7# ."# 8,&&#8.*,& 6#.2##& *&.#')(.*,& 8,&4.#//(.*,&4 (&0 -,+#-#&. 0@&(-*84D ."*4 0,#4
&,. *-:/@ ."(. ."# 8(4#4 ,< $%&'()@ (&0 1,-(&*( 2,%/0 8,&4.*.%.# .2, ,::,4*.# #B.)#-#4 ,< :,.#&.*(/
)#'*,&(/ 8,&4.#//(.*,&4C E& ( 6),(0#) )#'*,&(/ 48,:#D +()*,%4 (4:#8.4 ,< $%&'()*(& ,) 1,-(&*(&
0#+#/,:-#&. 8(& 6# :/(8#0 8/,4#) ., #(8" ,."#) *& ( 6),(0#) 48(/# ,< 8,-:()*4,&C 9,) *&4.(&8#D *& (
)#8#&. 4.%0@ ."(. 8,-:()#4 4.(.#45 8(:(8*.@ ., ),// 6(83 ."# #<<#8.4 ,< <*&(&8*(/ +%/&#)(6*/*.@ (<.#) =>>?
*& ."# 8(4#4 ,< \(.+*(D 1,-(&*( (&0 $%&'()@D ],)&#/ U(& (&0 ^,),."@ U,"/# F=>=>G .)#(. 1,-(&*( (4
(& *&;6#.2##& 8(4#D 2"#)# (& 9^E;6(4#0 '),2." -,0#/ (//,24 -,)# -(&#%+#) 4:(8# ."(& *& ."# 8(4# ,<
<*&(&8#;0#:#&0#&. \(.+*(D 6%. :,/*.*8(/ (&0 *&4.*.%.*,&(/ 8,&0*.*,&4 <,)#8/,4# ( 4.),&' &(.*,&(/ <*&(&8*(/
('#&0( /*3# *& ."# 8(4# ,< $%&'()@C

!"*4 8"(:.#) 4.().4 ."# (&(/@4*4 ,< $%&'()*(& (&0 1,-(&*(& 8,&4.#//(.*,&4 <),- ."# '/,6(/ 8)*4*4 ,< ."#
LMZ>54D (&0 <,//,24 ."# .)(&4<,)-(.*,&4 ,< 6,." 8,&4.#//(.*,&4 (8),44 ."# /,&' 0,2&.%)& ,< ."# :,4.2()
'/,6(/ 8@8/#C _6+*,%4/@D /,8(/ )#(8.*,&4 ., ."# '/,6(/ 8)*4*4 ()# 6%*/. ,& ."# "#)*.('# ,< #()/*#) <,)-4 ,<
*&.#')(.*,& ` /*3# $%&'()@ (&0 1,-(&*( ,88%:@*&' 0*<<#)#&. /#+#/4 *& ."# /,&';.#)- 0#+#/,:-#&.(/
"*#)()8"@ ,< ."# )#'*,&D ,) /*3# ."# 0*<<#)#&. /,8(/ "*4.,)*#4 ,< 8/(44 0*<<#)#&.*(.*,& 6(4#0 ,& 0*<<#)#&.
#8,&,-*8 (&0 '#,:,/*.*8(/ *&.#')(.*,& "*4.,)*#4 FJ.,3#4 LM?MD ]"*),. LMMLGC K"*/# ( 0##:#)
8,-:()(.*+# :#)4:#8.*+# 2,%/0 &##0 ., 8,&4*0#) ."# <%// 4:#8.)%- ,< -,0#)& 8(:*.(/*4. *&.#')(.*,&D ."*4
8"(:.#) 2*// ,&/@ "*'"/*'". /*&34 6#.2##& *&.#')(.*,& 4"*<.4 8(%4#0 6@ ."# LMZ>54 8)*4*4D )#/(.#0 <,)-4 ,<
:,4.;4,8*(/*4. #8,&,-*8 (&0 :,/*.*8(/ 0#+#/,:-#&.D (&0 /,8(/ +#)4*,&4 ,< :,4.;=>>? -,+#-#&.4C

!"#$%&$'() *"'+,'"#$%&$'() -./"*0%1 $1+02/%+$"13 '$+.%+04 1"+$"1' "5 '6'+0($# $1+02/%+$"1

U#<,)# .%)&*&' ., 0#.(*/4 ,< /,8(/ -,+#-#&.4 (&0 *&.#')(.*,& 8,&4.#//(.*,&4D .2, &,.*,&4 ."(. :/(@#0 (
8#&.)(/ ),/# *& 8,&.#-:,)()@ <,)-%/(.*,&4 (&0 /(.#) (&(/@4*4 ,< :,4.;LMZ>54 0#+#/,:-#&. &##0 ., 6#
(00)#44#0a ."(. ,< 4,8*(/*4-b:,4.;4,8*(/*4-D (&0 ."(. ,< A%),:#(& *&.#')(.*,&C \*3# 0#-,8)(.*7(.*,& ,)
-*00/#;8/(44 0#+#/,:-#&.D ."#4# 8,&8#:.4 "(+# <%&8.*,&#0 (4 &,.*,&4 .*#0 ., 0#+#/,:-#&.(/ :),c#8.4
F(&0 4"*<.4 2*."*&G 4@4.#-*8 *&.#')(.*,&C E& /,8(/ 8,&.#B.4 ,< :)#;LM?M ,) :,4.;=>>? -,+#-#&.4D ,&#
*-:,).(&. 0*<<#)#&8# <),- K#4.#)& 8,&.#B.4 2(4 ."(. /,8(/ )#'*-#4 (&0 ."#*) :,/*.*8(/ 8,&.#4.(.*,&4
#B:)#44#0 ."#*) :,/*.*84 *& .#)-4 ,< ."#4# &,.*,&4D .*#0 ., (-6*.*,&4 ,< 8(.8";%: 0#+#/,:-#&.C

^#6(.#4 ,& 4,8*(/*4- (&0 :,4.;4,8*(/*4. 0#+#/,:-#&. .*#0 )#<#)#&8#4 ., 4.(.# 4,8*(/*4. 4@4.#-4 ., ."#
6),(0#) ",)*7,& ,< /,&';.#)- 0#+#/,:-#&.(/ 4.(3#4C I/,&' ."#4# 4.(3#4D ."# %4# ,< ."# .#)- 4,8*(/*4-
(/4, (8.*+(.#4 /#<. (&0 )*'". .)(0*.*,&4 ,< -,0#)& :,/*.*84 (8),44 /,8(/ (&0 *&.#)&(.*,&(/ 8,&.#B.4 ,<
0#6(.#4C !"*4 -%/.*;)#<#)#&.*(/ 8"()(8.#) ,< ."# *0#( ,< 4,8*(/*4- *& /(.# 4,8*(/*4.D :,4.;4,8*(/*4. (&0
8%))#&. 0#6(.#4 *4 (& *-:,).(&. <(8.,) *& ."# 2(@ /,8(/ -,+#-#&.4 <,)-%/(.# (&0 #B:)#44 ."#*) :,/*.*84D
(&0 *. :,4#4 ( 4:#8*<*8 8"(//#&'# <,) ."# 8,-:()(.*+# %&0#)4.(&0*&' ,< A(4. A%),:#(& (&0 ,."#) '/,6(/
-,+#-#&.4C I. ."# 4(-# .*-#D 8(.8";%: (-6*.*,&4 (&0 :,/*.*8(/ :),')(-4 )#/(.#0 ., :,4.;4,8*(/*4.
.)(&4*.*,& 8,*&8*0#0 2*." (&,."#) -(c,) :),8#44 ."(. 0#<*&#0 -(8),4.)%8.%)(/D *&4.*.%.*,&(/ (&0 :,/*.*8(/
8,&0*.*,&4 ,< 8,&.#-:,)()@ 0#+#/,:-#&.(/ :),c#8.4a A%),:#(& *&.#')(.*,&C !"*4 &,.*,&D (/4, #B:)#44#0
/,&';.#)- 0#+#/,:-#&.(/*4. (-6*.*,&4 *& 4:#8*<*8 2(@4 .*#0 ., 4.)%''/#4 (&0 (//*(&8#4 (/,&'
8,&.#-:,)()@ 8,&4.#//(.*,&4 ,< 0#:#&0#&. *&.#')(.*,&C

],&.)()@ ., ],/0 K() ,) :,4.;4,8*(/*4. 0#+#/,:-#&.(/*4. %4('#4 ,< ."# .#)-D ."# 2,)/0;4@4.#-4 .)(0*.*,&
0,#4 &,. 8,&8#*+# ,< 4,8*(/*4- (4 ( 4@4.#- ,< 4,8*(/ ,)'(&*7(.*,& ."(. 2,%/0 "(+# 6##& 4#:()(.# <),-
8(:*.(/*4- F9)(&3 LMZZGC E&4.#(0D 4.(.# 4,8*(/*4- *4 4##& (4 ,&# +#)4*,& ,< ."# *-:,). 4%64.*.%.*,&
*&0%4.)*(/*7(.*,& #<<,).4 ."(. 8"()(8.#)*7#0 &,&;8,)# 0#+#/,:-#&.(/*4. :),c#8.4 (8),44 ."# 2,)/0C ^#4:*.#
:,/*.*8(/ 0*<<#)#&8#4D (&0 2"(. Pd74#< Ue)e87 FLMM=G 8"()(8.#)*7#0 (4 ."# '#,:,/*.*8(/ 8,&0*.*,& ,< S0%(/

=



0#:#&0#&8@T <),- K#4.#)& 8(:*.(/ (&0 J,+*#. :,2#)D ."# :),c#8. ,< 4,8*(/*4. *&0%4.)*(/*7(.*,& *& A(4.#)&
A%),:# "(::#&#0 (88,)0*&' ., ."# 8,&0*.*,&4 (&0 /*-*.(.*,&4 ,< ."# 8(:*.(/*4. 2,)/0 #8,&,-@D 2(4
0#:#&0#&. <),- ."# #B.#)&(/ 0@&(-*84 ,< ."#4# 8,&0*.*,&4D (&0 *&.#)&(/*7#0 ."#- (4 *.4 ,2& :)*,)*.*#4C
!"*4 0*0 &,. ,&/@ -#(& ."(. 6#4*0#4 -*/*.()@ 8,-:#.*.*,& 2*." K#4.#)& :,2#)4D 4,8*(/*4. 4.(.#4 #&'('#0
*& #B.#)&(/ )#/(.*,&4 ,< 8,--#)8# ,) <*&(&8# 2*." '/,6(/ -()3#.4D 6%. (/4, ."(. ."# 4,8*(/*4.
0#+#/,:-#&. #<<,). <,//,2#0 ."# :)*,)*.*#4 ,< '/,6(/ 8(:*.(/*4. 8,-:#.*.*,&C f:')(0*&' .#8"&,/,'*8(/
8(:(8*.@ *& ,)0#) ., (-#/*,)(.# .#)-4 ,< .)(0#D (&0 ."#)#6@ (8"*#+# %:2()0 -,6*/*.@ *& ."# "*#)()8"*#4
,< ."# 2,)/0 #8,&,-@D 2(4 ( &#8#44*.@ ."(. 4.,,0 (. ."# 6(4# ,< *&0%4.)*(/*7(.*,& #<<,).4 *& 4,8*(/*4.
8,%&.)*#4 (4 2#// (4 &,&;4,8*(/*4. 4#-*;:#)*:"#)*#4 (&0 :#)*:"#)*#4C !"*4 0#+#/,:-#&. #<<,).D 2*." *.4
:)*,)*.*#4 (&0 8,&0*.*,&4 <*B#0 *& ."# #B.#)&(/ #&+*),&-#&. ,< '/,6(/ 8(:*.(/*4-D 8(-# ., 6# *&.#)&(/*7#0
*& ."# <,)- ,< <,)8#0 *&0%4.)*(/*7(.*,& (&0 %)6(&*7(.*,&D ."# #B:/,*.(.*,& ,< (')*8%/.%)(/ )#4,%)8#4 *&
,)0#) ., 4%::,). .#8"&,/,'*8(/ *-:,).4 (&0 0#+#/,:-#&.D (&0 4.,,0 (. ."# 6(4*4 ,< ."# 0#6. 4:*)(/ ."(.
/#0 ., ."# <*&(/ 8)*4*4 ,< 4,8*(/*4. #8,&,-*#4 *& ."# LM?>54C

E& 8,-:()*4,& 2*." &,&;4,8*(/*4. 4#-*;:#)*:"#)*#4 ,) 2*." ."# 4,8*(/ 0#4.)%8.*,& ,< ."# :,4.;4,8*(/*4.
#)(D 4.(.# 4,8*(/*4. 4@4.#-4 2#)# -,)# #'(/*.()*(&D (&0 (88,--,0(.#0 ( /()'#) +,/%-# ,< )#:),0%8.*+#
&##04C $,2#+#)D #+#& *& ."# -,4. 4%88#44<%/ @#()4 ,< 4,8*(/*4. 0#+#/,:-#&.D ."#4# -#(4%)#4 2#)#
8"()(8.#)*7#0 6@ ( 8/#() "*#)()8"@ 6#.2##& 4,8*,;#8,&,-*8 <%&8.*,&4 ."(. <*'%)#0 (-,&' ."# :)*,)*.*#4
,< 8(.8";%: 0#+#/,:-#&. F%)6(&*7(.*,&D *&0%4.)*(/*7(.*,&D 0#+#/,:-#&. ,< #B:#).*4# (&0 .#8"&,/,'@GD
(&0 4,8*,;#8,&,-*8 <%&8.*,&4 ."(. 4#)+#0 (4 ( )#:),0%8.*+# 6(4#C !"# /(..#) F(')*8%/.%)#D )%)(/ /(6,%)
(&0 0#-,')(:"@D 4#/<;4%::,).*&' (')*8%/.%)#D 4#/<;6%*/. ",%4*&'D 3*& (&0 8,--%&*.@ /#+#/ )#:),0%8.*+#
8,,:#)(.*,&4D #.8CG 2#)# %4#0 (4 ( S8"#(:T )#4,%)8# <,) 0#+#/,:-#&. Fg(.#/ X R,,)# =>LZGC !"# 4(-#
4,8*(/*4. :),c#8. ."(. 8)#(.#0 4,8*,;#8,&,-*8 *&<)(4.)%8.%)#4 ,< "*'" -,0#)&*.@ 4*-%/.(&#,%4/@
0##:#&#0 ."#4# *&.#)&(/ "*#)()8"*#4C

I -(*& (4:#8. ,< *&.#)&(/ 8,&.)(0*8.*,&4 ."(. <,//,2#0 <),- #B.#)&(/ 8,&0*.*,&4 ,< 2,)/0;#8,&,-*8
*&.#')(.*,& 2(4 ."# 0,%6/# :)#44%)# <,) "*'" .#8"&,/,'@ *-:,).4 (&0 8,))#4:,&0*&' #B:,).4 ."(. 8,%/0
8,-:#&4(.# ."#*) 8,4.4C ](.8";%: *&0%4.)*(/*7(.*,& (*-#0 ., )#(8" "*'"#) /#+#/4 ,< .#8"&,/,'@D *& ,)0#)
., (-#/*,)(.# ."# .#)-4 ,< #B.#)&(/ .)(0#C !"*4 :)#4%::,4#0 ( 4*-%/.(&#,%4 #<<,). ., *-:,). "*'"#)
/#+#/4 ,< .#8"&,/,'@D (&0 -(*&.(*& /,2#) .#8"&,/,'@ #B:,).4 *& ,)0#) ., 6# (6/# ., :(@ <,) .",4#
*-:,).4C K"*/# J.(/*&*4- 6)*0'#0 ."*4 8,&.)(0*8.*,& ."),%'" ."# <,)8#0 8#&.)(/*7(.*,& ,< )#4,%)8#4 (&0
:),/#.()*(&*7(.*,& ,< ."# (')()*(& 2,)3<,)8#D ,& ."# /,&'#) .#)- 4.(.# 4,8*(/*4. 4@4.#-4 8,%/0 &,. <%/<*//
."#4# 4*-%/.(&#,%4 &##04D (&0 )#4%/.#0 ., *&.#)&(.*,&(/ /,(&4 ., 8,+#) .)(0# 6*//4 FY#)h84 X g*&3(47
=>L?GC

!"# 2,)/0 #8,&,-*8 8)*4*4 ,< ."# LMZ>54 "(0 4#+#)(/ -(c,) 8,&4#H%#&8#4 ,& 4.(.# 4,8*(/*4. 0#+#/,:-#&.
#<<,).4C 9*)4.D ."# #B:/,4*,& ,< ,*/ :)*8#4 *& LMZQ (&0 LMZM "(0 (& *-:(8. ,& ."# 8,4.4 ,< *&0%4.)*(/
:),0%8.*,&D (4 ."# J,+*#. f&*,& 4.().#0 ., 2*."",/0 ."# #B:,). ,< 8"#(: ,*/ ., 4(.#//*.# 8,%&.)*#4C !"#
4(-# 4.#: 8%. ."# :,44*6*/*.@ ., 8,+#) K#4.#)& .)(0# 6*//4 6@ )#;#B:,).*&' J,+*#. ,*/C J#8,&0D '/,6(/
-,&#@ -()3#.4 42,//#& 6@ :#.),0,//()4 :),+*0#0 ( .#-:,)()@ 4,%)8# <,) 8"#(: 8)#0*.4 ., <*&(&8#
'),2*&' 0#<*8*.4C !"*)0D ."# 8)*4*4 ,< ."# LMZ>54 4*'&(/#0 ."# 8)*4*4 ,< ."# :,4.2() "#'#-,&*8 8@8/#D 2*."
fJD K#4. A%),:#(& (&0 P(:(&#4# 8(:(8*.*#4 ,< 9,)0*4. :),0%8.*,& )#(8"*&' ."# /*-*.4 ,< (&
,+#):),0%8.*,& 8)*4*4C !"*4 :),8#44 <%#/#0 ."# <*&(&8*(/*7(.*,& ,< ."# 2",/# 2,)/0 #8,&,-@ F$()+#@
LM?MD U)#&&#) =>>QGC E& ."# *&8*:*#&. :"(4# ,< <*&(&8*(/*7(.*,&D 2*."*& '/,6(/ 4.)%''/#4 <,) 8(:*.(/
(88#44D ."# <(.# ,< 4#-*;:#)*:"#)(/ *-:,). 4%64.*.%.*,& #8,&,-*#4 ',*&' *&., 0#6. *& ."*4 :#)*,0 2(4
0#<*&#0 6@ -(c,) -,+#4 ,< *&.#)&(.*,&(/ <*&(&8*(/ ',+#)&(&8#D 2"*8" *&</%#&8#0 '/,6(/ <*&(&8*(/
-()3#.4 ., (//#+*(.# 8)*4*4 4@-:.,-4 *& ."# fJC _&# 4%8" -(c,) -,+# 2(4 ."# W,/83#) 4",83 ,< LM?>D

Q



2"#& 9A^ ]"(*)-(& g(%/ W,/83#) )(*4#0 ."# <#0#)(/ <%&04 )(.# ., ( :#(3 ,< =>iC !"*4 8"(&'#0 ."#
0*)#8.*,& ,< '/,6(/ <*&(&8*(/ </,24 .,2()04 fJ *&+#4.-#&.4D 8(%4*&' (& #B:,&#&.*(/ '),2." *& ."# 0#6.
4#)+*8# ,< &,&;8,)# 0#6.,)4C 1#4%/.*&' 0#6. 4:*)(/4 ,< A(4. A%),:#(& 4,8*(/*4. 8,%&.)*#4 2#)# :(). ,< (
'/,6(/ 42##: ,< 0#6. 8)*4#4 ."(. 4.)%83 &,&;8,)# *&0%4.)*(/*7(.*,& #<<,).4 FK(/.,& (&0 J#00,& LMMVGC
R#(&2"*/#D 4.().*&' <),- ."# /(.# LMO>54D ."# *&8*:*#&. ,+#):),0%8.*,& 8)*4*4 ,< 8,)# #8,&,-*#4 (/4,
6),%'". ( 2*//*&'&#44 6@ 8,)# (8.,)4 ., #B:(&0 *&., ."# J,8*(/*4. 6/,8D /#(0*&' ., ( 4#)*#4 ,< c,*&.
+#&.%)#4 %&0#) +()*,%4 4,8*(/*4. )#'*-#4C

K"*/# ."# 4%6,)0*&(.*,& (&0 8,&.*&%#0 0#:#&0#&8# ,< 4,8*(/*4. *&0%4.)*(/*7(.*,& #<<,).4 <),- 8,)#
#8,&,-*#4 ` <),- .#8"&,/,'*8(/ *-:,).4 %&0#) %&#H%(/ .#)-4 ,< .)(0# ., )#/(.*,&4 ,< 0#6. ` *4 ,&# ,<
."# -(&*<#4. )#4%/.4 ,< ."#*) '/,6(/ *&.#')(.*,&D 4.(.# 4,8*(/*4-54 )#/(.*,&4"*: 2*." ."# Y/,6(/ J,%." (/4,
&##04 ., 6# #-:"(4*7#0C K"*/# 4,8*(/*4. 8,%&.)*#4 :,/*.*8(//@ 4%::,).#0 !"*)0 K,)/0 *&*.*(.*+#4 ('(*&4.
."# %&#H%(/ 0#+#/,:-#&. ,< ."# '/,6(/ #8,&,-@D *& .#)-4 ,< 8)%0# #8,&,-*8 )#/(.*,&4D ."#*) :)*,)*.@
)#-(*&#0 ., ,:.*-*7# ."#*) :,4*.*,& 2*."*& '/,6(/ #8,&,-*8 "*#)()8"*#4C !"*4 :)*,)*.@ 0*0 &,. 4*-:/@
-#(& ."(. ."#@ c,*&#0 #<<,).4 2*." !"*)0 K,)/0 8,%&.)*#4 <,) '/,6(/ )#<,)- 2*." ."# #B:#8.(.*,& ."(. *.
2*// (/4, 8,&.)*6%.# ., ."#*) ,2& 0#+#/,:-#&.C E. (/4, -#(&. ."(. *& .#)-4 ,< 2,)/0;#8,&,-*8 </,24D
."#@ ,88%:*#0 :,4*.*,&4 +#)@ 4*-*/() ., &,&;4,8*(/*4. 4#-*;:#)*:"#)*#4D 2"#)# %&#H%(/ )#/(.*,&4 2*."
8,)# #8,&,-*#4 2#)# #B:#8.#0 ., 6# 8,-:#&4(.#0 ."),%'" %&#H%(/ .)(0# 2*." :#)*:"#)(/ 8,%&.)*#4
F9)(&3 LMZZGC !"*4 .#&0#&8@ 2(4 *&.#&4*<*#0 6@ ."# '),2." 8)*4*4 (&0 *&8)#(4*&' 0#6. :),6/#-4 (<.#) ."#
LMZ>54D 2"#& 4,8*(/*4. )#'*-#4 *&8)#(4#0 !"*)0 K,)/0 8,,:#)(.*,& (4 ( -#(&4 ,< 8,-:#&4(.*&' ."#*)
/,44#4C

E& ."# fJD 8(:*.(/ )#(8.#0 ., ."# 8)*4*4 ,< 9,)0*4. :),0%8.*,& 6@ ."# ,%.4,%)8*&' (&0 0#4.)%8.*,& ,< /,8(/
:),0%8.*,& 8(:(8*.*#4D (&0 ( )#0*)#8.*,& .,2()04 <*&(&8*(/ *&+#4.-#&.4D <(8*/*.(.#0 6@ ( 0#)#'%/(.*,& ,<
'/,6(/ <*&(&8*(/ -()3#.4C !"*4 :),8#44D ."# )#4%/.4 ,< 2"*8" 8(-# ., 6# 8"()(8.#)*7#0 (4 ."# <,)-(.*,& ,<
."# Li +4C ."# MMi 6@ ."# _88%:@ -,+#-#&. (<.#) =>>?D 2(4 8#/#6)(.#0 6@ #/*.#4 *& ."# LMM>54 (4 (
&#2 6,,- :#)*,0 ,< ."# fJ #8,&,-@C 1#<,)-4 ,< ."# ]/*&.,& (0-*&*4.)(.*,& <(8*/*.(.#0 ( &#2 2(+# ,<
*&.#)&(.*,&(/ *&+#4.-#&.4 <%#/#0 6@ <*&(&8*(/ -()3#.4C !"*4 2(4 ."# /(.# </,2#)*&' ,< ( 0#8/*&*&'
"#'#-,&@ ."(. I))*'"* FLMMVG 8(//#0 ."# :"(4# ,< S6#//# j:,H%#TC U#4*0#4 ."# '/,6(/ -()3#.4 ,:#&#0
%: 6@ 4.)%8.%)(/ (0c%4.-#&. :),')(-4 <,)8#0 6@ *&.#)&(.*,&(/ /#&0#) ,)'(&*7(.*,&4 ,& :#)*:"#)(/
8,%&.)*#4D :(). ,< ."#4# *&+#4.-#&.4 </#2 ., A(4. A%),:#(& -()3#.4 (&0 <%#/#0 ."# :)*+(.*7(.*,& ,<
<,)-#) 4,8*(/*4. #8,&,-*#4C K"*/# ,& ( 4@4.#-*8 /#+#/D ."#4# *&+#4.-#&.4 2#)# :(). ,< 8,)# 8(:*.(/54
8)*4*4 -(&('#-#&. -#(4%)#4D :,/*.*8(/ :),')(-4 ,< :,4.;4,8*(/*4. .)(&4<,)-(.*,& .)#(.#0 ."#- (4 (&
,::,).%&*.@ ., ,+#)8,-# 2"(. 2(4 :#)8#*+#0 (4 ( 6(832()0&#44 8(%4#0 6@ 4,8*(/*4-D (&0 8(.8" %: 2*."
8(:*.(/*4. 8,)# #8,&,-*#4C

!"# :),8#44 ,< :)*+(.*7(.*,& )#</#8.#0 ."# 8,&0*.*,&4 (&0 "*#)()8"*#4 ,< '/,6(/ 8)*4*4C \,8(/ 8(:*.(/
*&4.*.%.*,&(/*7#0 *& ."# 4,8*(/*4. 4.(.# 8(-# ., 6# :)*+(.*7#0 (. 4%60%#0 :)*8#4D ."),%'" "*#)()8"*8(/
6()'(*&4 ."(. )#</#8.#0 :,2#) )#/(.*,&4 6#.2##& *&.#)&(.*,&(/ (&0 /,8(/ 8(:*.(/C E& -(&@ 8(4#4D <,)#*'&
0*)#8. *&+#4.-#&. *& :)*+(.*7(.*,& 2(4 %4#0 ., 8/,4# /,8(/ 8(:(8*.*#4D *& ,)0#) ., 8)#(.# #B:,). -()3#.4
<,) ",-# :),0%8.*,&C ](:(8*.*#4 ."(. 2#)# 3#:. (8.*+# 2#)# .@:*8(//@ *&.#')(.#0 *&., :),0%8.*,& 8"(*&4
*& /,2 :,4*.*,&4D )#</#8.*&' ."# :)*,)*.*#4 ,< ,%.4,%)8*&' (&0 </#B*6*/*7(.*,& ."(. 4#)+#0 ., 8,-:#&4(.#
0#8)#(4*&' :),<*.(6*/*.@ *& 8,)# #&.#):)*4#4 FY#)h84 X g*&3(47 =>LZGC \,8(/ :)*+(.# 8(:*.(/ :/(@#0 (
4%6,)0*&(.# ),/# ., ."#4# :),8#44#4D ,<.#& *& ."# ),/# ,< 4#8,&0 ,) ."*)0 .*#) 4%::/*#) ., <,)#*'&;,2&#0
8,-:(&*#4C W()*#.*#4 ,< ](:*.(/*4- (%.",)4 )#<#))#0 ., :,4.;4,8*(/*4. A(4. A%),:#(& #8,&,-*#45
0#:#&0#&8# ,& 4%8" 4%6,)0*&(.#0 *&.#')(.*,& *&., '/,6(/ :),0%8.*,& 8"(*&4 (4 ."# #-#)'#&8# ,<
0#:#&0#&. -()3#. #8,&,-*#4 FU,"/# X Y)#43,+*.4 =>>OD ke/3# X W/*#'#&."(). =>>MGC

V



K*." ."# #B"(%4.*,& ,< :)*+(.*7(.*,&D ."# *&</,2 ,< <,)#*'& 0*)#8. *&+#4.-#&. *&., ."# )#'*,& "(/.#0D
2"*/# :),<*.4 (&0 0*+*0#&04 3#:. /#(+*&' ."# 8,%&.)*#4C I4 ( )#4%/.D 6@ ."# =>>>54D )#'*,&(/ #8,&,-*#4
#&'('#0 *& ( &#2 8@8/# ,< 0#6.D ."*4 .*-# :%6/*8 (4 2#// (4 :)*+(.#C !"*4 2(+# ,< /#&0*&' 2(4 :(). ,< ."#
:)#;=>>? <*&(&8*(/ 6,,-D *& ( 4%6,)0*&(.#0 :,4*.*,& 2"#)# )#'*,&(/ 4.)%8.%)#4 ,< /#&0*&' *&8)#(4*&'/@
4#)+#0 ., 8,-:#&4(.# ."# 4(.%)(.*,& ,< 8,)# -()3#.4 6@ -,)# #B:#&4*+# (&0 -,)# )*43@ /,(&4 F1(+*+
=>>?GC ^%)*&' ."# =>>>54D (&,."#) -(*& 4,%)8# ,< <*&(&8*&' 8(-# <),- A%),:#(& .)(&4<#)4D (4 :(). ,<
<,)-(/ :),8#44#4 ,< A%),:#(& *&.#')(.*,&C !"#4# .)(&4<#)4 8,&.)*6%.#0 ., 3##:*&' 6%0'#. 6(/(&8#4 *&
,)0#)D 6%. 2#)# .*#0 ., )#H%*)#-#&.4 ."(. <*B#0 )#'*,&(/ #8,&,-*#4 *& 4%6,)0*&(.# ),/#4 F#C'C ."#@
#B8/%0#0 <*&(&8*&' :),0%8.*+# 4#8.,)4D (&0 0*0 &,. (//,2 <,) (8H%*)*&' 8,-:#.*.*+# .#8"&,/,'*#4GC E&
'/,6(/ 8,-:()*4,&D ."# <%&8.*,& ,< ."#4# .)(&4<#)4 "(+# 6##& /*3#&#0 ., 0#+#/,:-#&. (*0 '*+#& .,
:#)*:"#)(/ #8,&,-*#4 ."(. "#/: (+,*0 #8,&,-*8 8,//(:4# (&0 4%4.(*& S&,)-(/T </,24 ,< #B.)(8.*,&
FI-*& LMZZD Y#)h84 X g*&3(47 =>LZGC

E& ."# 4#8,&0 "(/< ,< ."# =>>>54D (&0 #4:#8*(//@ (<.#) =>>?D ( &#2 2(+# ,< ,%.4,%)8*&' ,< :),0%8.*+#
8(:(8*.*#4 )#(8"#0 ."# )#'*,&D (4 ( )#4%/. ,< 8,)# 8(:*.(/54 )#&#2#0 #<<,).4 <,) :),<*. 8,-:#&4(.*,& F\%B
=>LND ]"*+% #. (/C =>LZGC E& :,/*.*8(/ :),')(-4 ,< /,8(/ (//*#0 #/*.#4D ."*4 2(+# 2(4 )#:)#4#&.#0 (4 (&
,::,).%&*.@ ., 8)#(.# c,64 (&0 )#(8" "*'"#) /#+#/4 ,< 0#+#/,:-#&. *& ."# -*04. ,< #8,&,-*8 8)*4*4 F#C'C
_)6l& =>LZD ^)('&#( =>LZGC I4 ."*4 2(+# ,< )#*&0%4.)*(/*7(.*,& 2(4 4.),&'/@ 6(4#0 ,& 8"#(: /,8(/
/(6,) %.*/*7#0 *& 4%6,)0*&(.#0 :,4*.*,&4 ,< ."# :),0%8.*,& 8"(*&D #B:#).4 "(+# )#8%))#&./@ #-:"(4*7#0
."(. 4%):(44*&' ."# /,2;8,4. :),0%8.*,& -,0#/ ."(. -(0# )#*&0%4.)*(/*7(.*,& :,44*6/# 2,%/0 )#H%*)# ."#
%:')(0# ,< /,8(/ :),0%8.*,& ., "*'"#) :,4*.*,&4 *& '/,6(/ +(/%# 8"(*&4 F#C'C I0m48m/*n#* X Y%'( =>LOD
J7#&.;E+l&@* =>LZGC $,2#+#)D (4 )#*&0%4.)*(/*7(.*,& *4 4%6,)0*&(.# ., ."# (*- ,< 8,-:#&4(.*&' (
0##:#&*&' :),<*.(6*/*.@ 8)*4*4D 4%8" ",:#4 )#-(*& /*-*.#0 FY#)h84 X g*&3(47 =>LZGC

!, (00)#44 ."# )#/(.*,& 6#.2##& #8,&,-*8 4%6,)0*&(.*,& (&0 ."# :,/*.*8(/;*0#,/,'*8(/ /#+#/ ,< ",:#4
.*#0 ., A%),:#(&*7(.*,&D ."# 4@4.#-*8 8,&.#B. ,< A%),:#(& *&.#')(.*,& &##04 ., 6# #-:"(4*7#0C E&
-(*&4.)#(- &())(.*+#4D ."# "*4.,)@ ,< ."# 8)#(.*,& ,< 8,--,& *&4.*.%.*,&(/ 4@4.#-4 *& A%),:# *4 .,/0 *&
.#)-4 ,< ( 4#)*#4 ,< (')##-#&.4 (&0 )#'%/(.*,&4D /#0 6@ ."# +(/%#4 ,< *&.#)&(.*,&(/ 8,,:#)(.*,& (&0
0#-,8)(8@D *& ( 8,//#8.*+# #<<,). ., (+,*0 ."# ",)),)4 ,< KKEE *& ."# <%.%)# F#C'C ^#0-(& =>>MGC
$,2#+#)D *& ."# "*#)()8"*#4 ,< '/,6(/ (88%-%/(.*,& )#,)'(&*7*&' %&0#) fJ "#'#-,&@D A%),:#(&
)#8,&4.)%8.*,& 2(4 .*#0 ., ."# #B:(&4*,& ,< 9,)0*4. :),0%8.*,& 0,-*&(.#0 6@ fJ .)(&4&(.*,&(/
8,-:(&*#4D (4 2#// (4 ."# <,)-(.*,& ,< *.4 -()3#.4 (&0 8,&4#H%#&. 4.)%8.%)#4 (&0 &,)-4 ,< -(44
8,&4%-:.*,& FI:#/0,,)& =>>QGC E& ."*4 :"(4#D A%),:#(& *&.#')(.*,& 2(4 4%::,).#0 :()./@ 6@ fJ :)*+(.#
8(:*.(/ (&0 '#,:,/*.*8(/ *&.#)#4.4D (&0 :()./@ 6@ ."# *&.#)#4. ,< K#4. A%),:#(& 8(:*.(/ ., 6%*/0
8,-:#.*.*+#&#44 *& 3#@ #8,&,-*8 4#8.,)4 ."),%'" A%),:#(& 8,//(6,)(.*,& (&0 8,--,& -()3#.4 FW(&
0#) g*c/ LMM?GC !"# ')(0%(/ #B:(&4*,& ,< ."#4# 8,//(6,)(.*,&4 2(4 (88,-:(&*#0 6@ &#2 *&4.*.%.*,&(/
<,)-4 ,< *&.#)&(.*,&(/ 8,,:#)(.*,&C ],&.)()@ ., -(*&4.)#(- &())(.*+#4 ."(. )#:)#4#&. ."*4 *&.#')(.*,& (4
( -(*&/@ *&.)(;A%),:#(& :),8#44D ."# -(*& 48(/# ,< ,:#)(.*,& ,< *&.#')(.*,& :,/*8*#4 2(4 ."(. ,< '/,6(/
8,-:#.*.*,&C E< ."# &,)-4 ,< 4,+#)#*'&.@ (&0 *&.#)&(.*,&(/ 0*:/,-(8@ #4.(6/*4"#0 6@ ."# K#4.:"(/*(&
4@4.#- 2#)# 6(4#0 ,& 8,/,&*(/ 2()4 ,%.4*0# ,< A%),:#D <),- ."# 4(-# :#)4:#8.*+#D :,4.;KKEE
A%),:#(& *&.#')(.*,& 4#)+#0 ., 8,-:#&4(.# ."# /,44 *& '/,6(/ #8,&,-*8 2#*'". *-:,4#0 6@ ."# /,44 ,<
8,/,&*#4D 6@ 4#/#8.*+#/@ :),.#8.*&' A%),:#(& -()3#.4 2"*/# 0##:#&*&' A%),:#(& 8(:*.(/54 '/,6(/
#B:(&4*,& FUe)e87 =>>MGC 9),- ."*4 :#)4:#8.*+#D ."# 6*)." ,< ."# Af 4*'&*<*#4 &,. 4, -%8" ."#
(+(&.'()0# ,< '/,6(/ :,/*.*8(/ :),')#44*,&D 6%. )(."#) (& #<<,). ., -(*&.(*& ( '/,6(/ :,4*.*,& '(*&#0 6@
8,/,&*(/ )%/# #()/*#)C

N



K"*/# *&*.*(//@ ."# *&4.*.%.*,&(/*7(.*,& ,< ."# 8,--,& -()3#. 4#)+#0 ., :),.#8. *&.#)&(/ -()3#.4 (&0
:),-,.# A%),:#(& *&0%4.)@ 2*."*& '/,6(/ 8,-:#.*.*,&D 4.().*&' 2*." ."# 8)*4*4 ,< ."# LMZ>54D ."# :,/*.*84
,< A%),:#(& *&.#')(.*,& *&8)#(4*&'/@ 4#)+#0 A%),:#(& 8(:*.(/54 8)*4*4 -(&('#-#&. F_+#)6##3 LMMQGC
R,&#.()@ *&.#')(.*,&D ,) ."# *&.#')(.*,& ,< J,%."#)& (&0 /(.#) A(4.#)& A%),:#(& #8,&,-*#4 :),+*0*&'
8"#(:#) /(6,) (&0 &#2 -()3#.4 4#)+#0 .",4# :%):,4#4C U@ ."# LMM>54D ."# 0##:#&*&' ,< ."#
,+#):),0%8.*,& 8)*4*4 /#0 ., ."# (6,/*4"-#&. ,< :)#+*,%4 4,8*(/ 0#-,8)(.*8;,)0,/*6#)(/ :,/*8*#4 2*."*&
A%),:#(& :,/*.*84C !"# !)#(.@ ,< \*46,& (&0 ."# *&.),0%8.*,& ,< ."# 8,--,& 8%))#&8@ 4*'&(//#0 ( .%)&
*& A%),:#(& :,/*8@ ."(. (6,/*4"#0 -,0#/4 ,< -(44 8,&4%-:.*,& (&0 2#/<()# *&4.*.%.*,&4 ."(. 4.(6*/*7#0
*&.#)&(/ -()3#.4 *& .*-#4 ,< #B:(&4*,&D (&0 4.().#0 ., 8"()'# ."# 8,4.4 ,< :),<*.(6*/*.@ 8)*4*4 0*)#8./@ ,&
-#-6#) 4.(.#45 4,8*#.*#4D .,, F^)(",3,%:*/ X $,)& =>>?D k,%4*,4 #. (/C =>L=GC !"# %&#+#& 0*4.)*6%.*,&
,< ."# 2#*'". ,< ."#4# :,/*8*#4 "(4 6##& )#</#8.#0 *& *&.)(;4.(.# 4,8*(/ :,/()*7(.*,& (4 2#// (4 8),44;
A%),:#(& )#'*,&(/ :,/()*7(.*,&D /#(0*&' ., J,%."#)& A%),:#(& (&0 A(4. A%),:#(& 8)*4#4 (<.#) =>>?C

!"# <*)4. :"(4# ,< A%),:#(& &#,/*6#)(/*4(.*,& "(4 6##& 0#48)*6#0 6@ ."# .#)- S#-6#00#0
&#,/*6#)(/*4-TD )#<#))*&' ., :),;8(:*.(/ -#(4%)#4 2*." ( 4#/#8.*+# )#.#&.*,& ,< 4,8*(/ *&4.*.%.*,&4 (&0
'%()(&.##4 FI:#/0,,)& =>>MGC U@ ."# .*-# ,< A(4.#)& #&/()'#-#&.D ",2#+#)D ."*4 -,0#/ "(4 6##&
(6(&0,&#0 <,) ( <%//;</#0'#0 :),')(- ,< A%),:#(& &#,/*6#)(/*4- FU(& =>LOGC I. ."# -,-#&.D ",2#+#)D
*&.#')(.*,& 2(4 2*0#/@ %&0#)4.,,0 *& A(4.#)& A%),:# (4 ( 6#&#<*8*(/ ,::,).%&*.@ ,< 0#+#/,:-#&.C E&
-(*&.(*&*&' ."*4 4@-6,/*8 "#'#-,&@D ."# )(2 #<<#8. ,< :,2#) )#/(.*,&4 2(4 8,-:/#-#&.#0 6@ ."#
0*48%)4*+# (8.*+(.*,& ,< /,&';.#)- .)(0*.*,&4 ,< A(4.;K#4. -,0#)&*7(.*,&(/ "*#)()8"*#4D 8,%:/#0 2*."
0#+#/,:-#&.(/*4. %&0#)4.(&0*&'4 ,< ],/0 K() 0*<<#)#&8#4 6#.2##& 4,8*(/*4- (&0
0#-,8)(8@b8(:*.(/*4-D (&0 :,4.;4,8*(/*4. 0#+#/,:-#&.(/*4. ",:#4 :),-,.#0 6@ *&.#)&(/;#B.#)&(/
(//*(&8#4 ,< ."# .)(&4*.*,&C E< A(4. A%),:#(& 4,8*#.*#4 2#)# &,. #&c,@*&' ."# #<<#8.4 ,< A%),:#(&
*&.#')(.*,&D ."(. 2(4 *&.#):)#.#0 6@ 0,-*&(&. 8,(/*.*,&4 -(&('*&' *&.#')(.*,& (4 ."# #<<#8. ,< ."#4#
4,8*#.*#45 6(832()0&#44C

_& ."# 4*0# ,< Af *&4.*.%.*,&4 (&0 0*48,%)4#4D ."*4 *0#,/,'*8(/ (4:#8. 2(4 4.)#&'."#&#0 6@ ( 4:#8*<*8
8"()(8.#)*4.*8 *& ."# 8,&4.*.%.*,& ,< ."# AfD 2"*8" (//,2#0 <,) ."# -(*&.#&(&8# ,< (& *-('# ,< -,)(/
(&0 :,/*.*8(/ ',,0&#44 0#8,%:/#0 <),- #8,&,-*8 (&0 4,8*(/ #<<#8.4 ,< #B.)(8.*,&C Ue)e87 (&0 J()3()
F=>>NG 0#48)*6#0 ."*4 #<<#8. *& .#)-4 ,< ( 0#8,%:/*&' ,< :,/*8@;-(3*&' :,2#) (&0 8,#)8*+# :,2#)C
K"*/# ."# <,)-(.*,& ,< ."# A%),:#(& f&*,& 8,&.*&%,%4/@ #B:(&0#0 ."# *&4.*.%.*,&4 ,< #8,&,-*8
8,//(6,)(.*,& (&0 :,/*.*8(/ 8,,)0*&(.*,&D ."# <%&8.*,& ,< -*/*.()@ :,2#) 2(4 /#<. *& ."# "(&04 ,< fJ;
0,-*&(.#0 kI!_D (&0 8,#)8*+# <%&8.*,&4 ,< #8,&,-*8 (&0 :,/*.*8(/ ',+#)&(&8# 2#)# /#<. ., 6# 0,&# 6@
&(.*,&(/ ',+#)&-#&.4C !"*4 ,%.4,%)8*&' ,< 8,#)8*+# <%&8.*,&4 (//,2#0 ."# Af ., 6#8,-# (&
*&.#)&(.*,&(/ *&4.*.%.*,& ."(.D 8,-:)*4*&' (6,%. Oi ,< ."# '/,6(/ :,:%/(.*,&D 8,%/0 8/(*- -,)# ."(& ,&#
<,%)." ,< '/,6(/ Y^gD 2*.",%. "(+*&' ., 6#() ."# )#4:,&4*6*/*.@ <,) 0*)#8. -#(4%)#4 ."(. #4.(6/*4"#0 ."#
8,&0*.*,&4 ,< ."#4# "*#)()8"*8(/ )#/(.*,&4C o##:*&' *&4.*.%.*,&(/ )%/#4 ,< )#:)#4#&.(.*,& %&8/#() (//,2#0
."# Af ., 4.#: %: #*."#) (4 ,&# (8.,)D ,) *& ."# <,)- ,< -%/.*:/# 8,%&.)*#45 )#:)#4#&.(.*+#4D :),+*0*&' (
6(4# <,) %&#+#& )#:)#4#&.(.*,& *& *&.#)&(.*,&(/ *&4.*.%.*,&4C !"*4 *&4.*.%.*,&(/ 4.)%8.%)# "#/:#0 -(*&.(*&
(& *0#,/,'*8(/ *-('# ,< ."# Af (4 ( )#:)#4#&.(.*+# ,< :,/*.*8(/;-,)(/ +(/%#4 (&0 0#+#/,:-#&.(/
:),-*4#4D 2"*/# 8"()'*&' ."# 6/(-# <,) ."# 4,8*(/ #<<#8.4 ,< .)(&4*.*,& ., /,8(/ ',+#)&-#&.4C I4 Ue)e87
(&0 J()3() :%. *.a

SU@ 8,&.)(8.*&' ,%. ."# 6%)0#& ,< 4.)(.#'*8 0#<#&8# ., kI!_D ."# Af 8(& -(*&.(*& (& #/#'(&. (&0
8,&+#&*#&. 0*4.(&8# <),- -(..#)4 ,< 8,#)8*,& 2*.",%. #&0(&'#)*&' *.4 ,2& 0#<#&8#C E& ."# :),8#44 ,<
p#(4.#)& #&/()'#-#&.5D -%8" ,< ."# .)(&4<,)-(.*+# p0*).@5 2,)3 *& ."# #8,&,-*#4 ,& ."# Af54 #(4.#)&
(&0 4,%."#(4.#)& </(&34 *4 0,&# 6@ ."# 4.(.# (::()(.%4#4 (&0 ."# :,/*.*8(/ #/*.#4 ,< .",4# 4,8*#.*#4

O



."#-4#/+#4C Af;6(4#0 -%/.*&(.*,&(/ 8,-:(&*#4 0, -%8" ,< ."# 8,#)8*+# 2,)3 *& ."# #8,&,-*8D
#&+*),&-#&.(/D 4,8*(/ (&0 /#'(/ )#(/-4 2,)/02*0#D 2*.",%. ."# Af *.4#/< #+#) "(+*&' ., %.*/*7#
8,&+#&.*,&(/ .,,/4 ,< 4.(.#;6(4#0 8,#)8*,&C J%)+*+*&' 8,/,&*(/ .*#4D )#;#-#)'*&' )#/(.*,&4"*:4 2*." ."#
"*4.,)*8(//@ 0#:#&0#&. :().4 ,< ."# Y#)-(& (&0 I%4.)*(&;0,-*&(.#0D /(&0;6(4#0 A%),:#(& #-:*)#4D (&0
8,&4.(&./@ )#&#2#0 &#,8,/,&*(/ /*&3('#4 ., +*).%(//@ ."# #&.*)# p<,)-#) 4#8,&05 (&0 p."*)0 2,)/045
:),+*0# ."# Af 2*." .#)-4 ,< #B8"(&'#D )(2 -(.#)*(/4D #&#)'@D /(6,%)D 8(:*.(/ (&0 4#)+*8#4 ."(.
8,&.*&%# ., 4%64*0*7# ."# Af54 (88%-%/(.*,& :),8#44 2*.",%. ."# Af #+#) "(+*&' ., '#. *&+,/+#0 *& ."#
-#44@ 6%4*&#44 ,< ."# 4,8*(/ (&0 #&+*),&-#&.(/ +*,/#&8# (44,8*(.#0 2*." ."# #B.)(8.*,& ,< 4%):/%4C !, (
/()'# #B.#&. :)#8*4#/@ 6#8(%4# ,< *.4 0*4.(&8# <),- *&4.*.%.*,&(/ /,8(/#4 2"#)# 0*)#8. 8,#)8*,& "(::#&4D
."# Af *4 2*0#/@ :,).)(@#0 (4 ."# #:*.,-# ,< ',,0&#44 *& 2,)/0 :,/*.*84 .,0(@D )#*&<,)8*&' ( 8#&.%)*#4;
,/0D A%),8#&.)*8 *0#,/,'@ ,< 4%:#)*,)*.@T FUe)e87 X J()3() =>>Na LOO;LOZGC

!"# #&.(&'/#-#&.4 ,< /,&';.#)- 0#+#/,:-#&.(/ "*#)()8"*#4 2*." 4",).;.#)- :,4.;4,8*(/*4. :,/*.*84 "(+#
6##& (&(/@7#0 2*0#/@C 1#4#()8"#)4 "(+# /,,3#0 (. <,)-4 ,< 8%/.%)(/ *&.#)&(/*7(.*,& ,< 0#:#&0#&.
)#/(.*,&4 2*."*& A%),:#(& *&.#')(.*,& FR#/#'" =>>OD !",)&.,& #. (/C =>L=D ^7#&,243( =>L?D
U%8",243* =>>OD o*0#83#/ =>>=D Ue)e87 =>>OD o%%4 =>>VD o/%-6@.# =>>MD q()@83* =>>M ,) I)<*)#
=>LLGD 0#-,&4.)(.#0 8,))#/(.*,&4 6#.2##& :#)8#:.*,&4 ,< &(.*,&(/ 0#+#/,:-#&. /#+#/4 (&0 2,)/0;
#8,&,-*8 "*#)()8"*#4 F!",)&.,& #. (/C =>L=GD (&(/@7#0 #8,&,-*8D :,/*.*8(/ (&0 8%/.%)(/ )#/(.*,&4 ,<
0,-*&(.*,& 2*."*& A%),:#(& *&.#')(.*,& *& .#)-4 ,< #-:*)# (&0 *-:#)*(/*4- FK,/<< LMMV[ U(3*r;
$(@0#& LMMN[ g#.),+*r =>>?[ !,0,),+( =>>M[ Ue)e87 X J()3() =>>N[ Ue)e87 =>>O[ Ue)e87 (&0
o,+l84 =>>L[ q*#/,&3( =>>O[ U#") X J.*+(8".*4 =>LNGD *0#&.*<*#0 8,&4.)%8.4 ,< 4@-6,/*8 "*#)()8"*#4 (4
)#4%/.4 ,< *&.)(;)#'*,&(/ 8,-:#.*.*,& 2*."*& ."# "*#)()8"*8(/ 4:(8# ,< *&.#')(.*,& FU(3*r;$(@0#& LMMND
g#.),+*r =>>?GD (&0 #B(-*&#0 ."# *0#,/,'*8(/ ),/# ,< A%)*:#(& +(/%#4 *& ."# :),8#44 ,< *&.#')(.*,& `
4,-#."*&' Ue)e87 F=>>OG 0#48)*6#0 *& .#)-4 ,< ."# S-,)(/ '#,:,/*.*84T ,< *&.#')(.*,&D (&0 I)<*)#
F=>LLG 0#<*&#0 (4 S."# -,)(/ )#'%/(.*,& ,< ."# 4#8,&0 A%),:#TC I&(/@4*4 ."(. /,,3#0 (. -,)# 4-(//;
48(/# 0*<<#)#&.*(.*,&4 ,< *0#,/,'*8(/ (..*.%0#4 .,2()04 *&.#')(.*,& *& .#)-4 ,< (8.,)45 :,4*.*,&4 2*."*& ."#
"*#)()8"*8(/ 4:(8# ,< *&.#')(.*,& Fq()@83* =>>>D q()@83* (&0 k,2(3 =>>>D J7(/(* =>>ND Y('@* =>LOD
J8"#*)*&' =>=>GC

E& K#4.#)& (&0 J,%."#)& A%),:#D :),;8(:*.(/ -#(4%)#4 ,< 8)*4*4 -(&('#-#&. (<.#) =>>? #B:/,0#0 ."#
.#&4*,&4 6%*/. ,%. 0%)*&' ."# 0#8(0#4 ,< &#,/*6#)(/ 8)*4*4 -(&('#-#&.C K*."*& Af :,/*.*84D ."# 8)*4*4 ,<
J,%."#)& #8,&,-*#4D (&0 ."# (%.",)*.()*(& &(.%)# ,< A%),:#(& )#4:,&4#4 ` 2*." ."# ,%.4.(&0*&'
#B(-:/# ,< ."# J@)*7( ',+#)&-#&. F\(:(+*.4(4 =>L?G ` #B:,4#0 (&0 0##:#&#0 ."# 0#/#'*.*-(.*,& ,<
A%),:#(& *&4.*.%.*,&4C !"# A%),:#(& f&*,& "(4 6#8,-# ."# .()'#. ,< 8)*.*8*4- 6@ /#<. (&0 )*'".
-,+#-#&.4 (&0 :,/*.*8(/ :().*#4C 1*'".;2*&' :,/*.*8(/ <,)8#4D 8,-6*&*&' 4.)(.#'*#4 ,< :),.#8.*,&*4.
:,/*.*84 2*." &#2 .(8.*84 ,< :,:%/*4. :,/*.*8(/ 8,--%&*8(.*,&D *&8)#(4#0 ."#*) :,2#) *& 4#+#)(/ -#-6#)
4.(.#4C E& ."# #@#4 ,< -(&@D ."# U)#B*. )#<#)#&0%- ,< =>LO 4#(/#0 ."# #&0 ,< ."# *0#( ,< ( %&*/*&#()
:),8#44 ,< A%),:#(& *&.#')(.*,&C K"*/# 4,-# <)(8.*,&4 ,< A%),:#(& /#<. -,+#-#&.4 ()'%#0 <,) ."#
(6,/*4"-#&. ,< ."# AfD ( 6),(0#) .)#&0 .()'#.#0 ."# )#<,)- ,< A%),:#(& *&.#')(.*,& .,2()04 ( -,)#
4,8*(/ A%),:#C

I<.#) ."# <(*/%)# ,< ."# /#<. :),')(- ,< J@)*7(D ."# :().@54 -*&*4.#) ,< <*&(&8# s(&*4 W(),%<(3*4 *&*.*(.#0
( :,/*.*8(/ -,+#-#&. ., 0#-,8)(.*7# A%),:#(& *&4.*.%.*,&4 F^*AR=NGC J#+#)(/ /#<. :().*#4 (&0 :().@
<)(8.*,&4 (<.#) =>>? 8,&8#*+#0 ,< ."#*) ,2& :,/*.*84 (4 ( 2(@ ., )#<,)- A%),:#(& :,/*.*84 <),- 2*."*&
F#C'C 1(7#- =>LOGD ,) 6%*/0*&' ,%. &#2 8"(&&#/4 ,< :,/*.*8(/ )#:)#4#&.(.*,& ."),%'" 2"*8" ."#4#
*&4.*.%.*,&4 8(& 6# "#/0 *& 8"#83 ` /*3# *& ."# 8(4# ,< -%&*8*:(/*4-C R#(&2"*/#D <,//,2*&' ."#
(/.#)'/,6(/*4. 0*)#8. (8.*,& -,0#/ ,< 4%--*. ",::*&'D ."# U/,83%:@ -,+#-#&. ,)'(&*7#0

Z



0#-,&4.)(.*,&4 (. 8,)# /,8(.*,&4 ,< A%),:#(& 8(:*.(/*4. :,2#) /*3# ."# "#(0H%().#)4 ,< ."# A%),:#(&
]#&.)(/ U(&3C \#<.;2*&' ()'%-#&.4 <,) ( 4,8*(/ )#<,)- ,< ."# A%),:#(& f&*,& "(+# *&.#&4*+#/@ )#/*#0
,& ."# )"#.,)*8 ,< A%),:#(& ',,0&#44D (&0 8/(*-#0 ( )#.%)& ., ."# ,)*'*&(/ +(/%#4 ,< A%),:#(&
*&.#')(.*,&C 9,) *&4.(&8#D ^*AR=N 0#<*&#0 *.4#/< *& ."# /(&'%('# ,< ."# Af54 *0#,/,'*8(/ <,%&0*&'
&())(.*+#D #+,3*&' ( 0#-,8)(.*8 8,//(6,)(.*,& ('(*&4. ."# .")#(. ,< B#&,:",6*( (&0 &(.*,&(/*4-
#B#-:/*<*#0 6@ ."# LMQ>54D (&0 )#<#)4 ., ."# 0*4-(&./*&' ,< ."# Af (4 ( <(.(/ .")#(.a

S^*AR=N *4 ( :(&;A%),:#(&D 8),44;6,)0#) -,+#-#&. ,< 0#-,8)(.4C K# 6#/*#+# ."(. ."# A%),:#(&
f&*,& *4 0*4*&.#')(.*&'C A%),:#(&4 ()# /,4*&' ."#*) <(*." *& ."# :,44*6*/*.@ ,< A%),:#(& 4,/%.*,&4 .,
A%),:#(& :),6/#-4C I. ."# 4(-# .*-# (4 <(*." *& ."# Af *4 2(&*&'D 2# 4## ( )*4# ,< -*4(&."),:@D
B#&,:",6*( (&0 .,B*8 &(.*,&(/*4-C E< ."*4 0#+#/,:-#&. *4 &,. 4.,::#0D 2# <#() ( )#.%)& ., ."# LMQ>4C
!"(. *4 2"@ 2# "(+# 8,-# .,'#."#) 0#4:*.# ,%) 0*+#)4# :,/*.*8(/ .)(0*.*,&4 ; Y)##&D )(0*8(/ /#<.D /*6#)(/ ;
*& ,)0#) ., )#:(*) ."# AfC !"# Af &##04 ., 6#8,-# ( )#(/- ,< 4"()#0 :),4:#)*.@D :#(8# (&0 4,/*0()*.@
<,) (// A%),:#(&4C K# -%4. (8. H%*83/@D 6#<,)# ."# Af 0*4*&.#')(.#4CT F^*AR=N =>LOG

J*-*/()/@D I&,."#) A%),:# *4 g,44*6/#D ( '),%: ,< ."# U)*.*4" \#<. ."(. 8(-:(*'&#0 <,) ."# 1#-(*&
:,4*.*,& *& =>LOD )#<#)4 ., ."# )#<,)- ,< &#,/*6#)(/ A%),:#(& *&4.*.%.*,&4 (4 S)#6%*/0*&' ",:#Ta

SU)#B*. *4 ( &(.*,&(/ 0*4(4.#) <,) U)*.(*&D 6%. *. *4 &,. ( SU)*.*4" :),6/#-TC I// ,+#) A%),:# <(*." *& ."#
:),c#8. ,< %&*.@ "(4 #),0#0C 9)##;-()3#. ."*&3*&' "(4 0,-*&(.#0 Af *&4.*.%.*,&4 <,) .,, /,&'C R(&@
:#,:/# &, /,&'#) "(+# <(*." *& ."# 8(:(8*.@ ,< A%),:#(& 0#-,8)(8*#4 ., 0#/*+#) 4,8*(/ c%4.*8# 6@
2,)3*&' .,'#."#) <,) ."# 8,--,& ',,0C !, )#6%*/0 ."*4 ",:#D ."# Af )#H%*)#4 )(0*8(/ (&0 <();)#(8"*&'
)#<,)-D 6)#(3*&' 2*." (%4.#)*.@ #8,&,-*84 (&0 :*,&##)*&' ( )(0*8(//@ &#2 0#+#/,:-#&. 4.)(.#'@C !"(.54
2"@ 2# ()# (8.*+#/@ 2,)3*&' .,'#."#) 2*." *&.#)&(.*,&(/ :().&#)4D 4%8" (4 A%),:#(& I/.#)&(.*+#4D .,
8(-:(*'& <,) :,/*.*8(/ 8"(&'# (8),44 ."# 8,&.*&#&.CT FI&,."#) A%),:# *4 g,44*6/# =>LOG

J%8" '#4.%)#4 ,< )#3*&0/*&' ."# *0#,/,'*8(/ :),-*4#4 ,< A%),:#(& *&.#')(.*,& "(+# 6##& ,::,4#0 6@
,."#) <)(8.*,&4 ,< ."# :,4.;=>>? /#<.D <),- A%),8)*.*8(/ :,4*.*,&4 /*3# ."(. ,< J:(&*4" g,0#-,4 FY(',
=>LZG ., #B:)#44*,&4 ,< ( &#2 A%),48#:.*8*4-C !"# /(..#) :,4*.*,& *&8/%0#4 :),:,4(/4 ., #B*. <),- ."#
A%),:#(& f&*,& (4 ( 2(@ ., *&8)#(4# /#<. -,+#-#&.45 (&0 ',+#)&-#&.45 -(&#%+#) 4:(8#C I4 !",-(4
9(7* (&0 K*//*(- R*.8"#// F=>L?G :%. *. *& ."# 8(4# ,< U)#B*.a ( /#<.;2*&' :),;U)#B*. ()'%-#&. 8,%/0
:),+*0# S( ,&8#;*&;(;/*<#.*-# 2*&0,2 ,< ,::,).%&*.@ ., 4",2 ."(. ( )(0*8(/ 6)#(3 2*." &#,/*6#)(/*4-D
(&0 2*." ."# *&4.*.%.*,&4 ."(. 4%::,). *.D *4 :,44*6/#TC ],&</*8.4 ,+#) A%),48#:.*8*4- 6#8(-# ( 4.),&'
<(8.,) ,< *&.#)&(/ .#&4*,&4 (&0 #B.#)&(/ (//*(&8# 4.)(.#'*#4 *& :,4.;=>>? /#<. :,/*.*84D #4:#8*(//@ *& (
4*.%(.*,& 2"#)# 0#6(.#4 6#.2##& ( 0#8/*&*&' /*6#)(/ "#'#-,&@ (&0 ."# &#2 )*'". <##0*&' ,& :,4.;8)*4*4
0*44(.*4<(8.*,& -(3# (& *&.#&4# *0#,/,'*8(/ %4# ,< ."# H%#4.*,& ; 2*." fo \(6,%) /,4*&' =>LM '#&#)(/
#/#8.*,&4 *& ."# 8,&.#B. "*'" *&.#&4*.@ U)#B*. 0#6(.#4 4.(&0*&' ,%. (4 (& #B#-:/()@ 8(4#C

I..(8 I%4.)*( F=>L?GD '(."#)*&' 8,&.)*6%.*,&4 6@ /,&';.*-# (8.*+*4.4 (&0 (&(/@4.4 ,< A%),:#(&
&#,/*6#)(/*4- *& ( 8,//#8.*,& #&.*./#0 AB0 -./"*0%1 C&&.'$"13 DB6 E0 1004 10E '+/%+02$0' +"E%/4' +B0
-F %14 806"14) 0#8/()#0 ."# A%),:#(& *&4.*.%.*,&(/ 4@4.#- ., 6# 6#@,&0 (&@ :,44*6*/*.@ <,) )#<,)-C E.
8(//#0 ."# A%),:#(& /#<. ., ."*&3 6#@,&0 ."# %&:),0%8.*+# 0*/#--( ,< #B*. ,) )#-(*&D .,2()04
*&.#)&(.*,&(/*4. 4.)(.#'*#4 ., 8"(&'# ."# 6(/(&8# ,< <,)8#4 (. +()*,%4 /#+#/4 4*-%/.(&#,%4/@ *& ,)0#) .,
(8"*#+# 8"(&'#C 1#/@*&' ,& 0#8(0#4 ,< :)#+*,%4 (&(/@4*4D ."# 8,//#8.*,& 0#48)*6#4 A%),:#(& *&.#')(.*,&
(4 ( 8(:*.(/*4. :),c#8.D (&0 ()'%#4 ."(. A%),:#(& *0#,/,'@ "*&0#)4 -#(&*&'<%/ 0#6(.# ,& ."# :,/*.*8(/
4*'&*<*8(&8# ,< ."# AfC J.*//D ."# )#(/*7(.*,& ."(. ."# A%),:#(& *&4.*.%.*,&(/ 4@4.#- *4 0#4*'&#0 ., 6/,83
8,&.),/ <),- 6#/,2 *4 :*8.%)#0 *& ."# 6,,3 (4 ( &#2 ,88%))#&8# ` *//%4.)(.#0 6@ ."# 4%68"(:.#) .*./#

?



:"*0' 'B%++0/04G I =>LM -(&*<#4., (%.",)#0 6@ ."# (8.*+*4. (//*(&8# 1#],--,&4A%),:# 4*-*/()/@
()'%#0 ."(. A%),:#(& *&4.*.%.*,&4 4#)+# ., 6/,83 :,:%/() *&</%#&8# ,& :),;8(:*.(/ :,/*8*#4D @#. *. (/4,
0#<*&#0 ."# 0#6(.# 2*."*& ."# /*-*.4 ,< S(8.*+*4.4 (&0 8*.*7#&4 ,< A%),:#T (00)#44*&' ."# 8)*4*4 ,< A%),:#
F1#],--,&4 =>LMa =GC

9),- ."# :,*&. ,< +*#2 ,< ( 4@4.#-*8 (&(/@4*4 ,< A%),:#(& *&.#')(.*,&D -,4. &#2 8)*.*8(/ ()'%-#&.4 4.*//
)#/@ ."# *0#,/,'*8(/ &())(.*+# ,< ."# A%),:#(& :),c#8. (&0 8,)# A%),:#(& 4.(.#45 2#/<()# #B:#)*#&8#C
\#<. )#<,)- 4.(&8#4D /*3# ."(. )#:)#4#&.#0 6@ ^*AR=ND :),:,4# ., 6)*&' 6(83 ."# :),-*4# ,< %&*+#)4(/
2#/<()# (&0 0#-,8)(8@ ."),%'" ."# -#)# <,)8# ,< -,)# 0#-,8)(.*8 )#:)#4#&.(.*,& ,< 2#/<()# 8/(*-4D
&#'/#8.*&' ."# 8,&0*.*,&4 ,< :,4.2() 2#/<()# 8(:*.(/*4- *& '/,6(/ #B:(&4*,& (&0 ."# (8.%(/ 8,&.#B. ,<
'/,6(/ 8)*4*4 (&0 "#'#-,&*8 4"*<.C \#<. #B*4. 4.(&8#4 ",:# ., )#(/*7# ."# 4(-# :),-*4# ."),%'"
#/*6#)(.*&' &(.*,&(/ :,/*8@ <),- ."# 8,&.),/ ,< A%),:#(& *&4.*.%.*,&4C !"#4# /(..#) ()'%-#&.4 .#&0 .,
&#'/#8. ."# <,)8# ,< 2,)/0;#8,&,-*8 0#:#&0#&8*#4 (&0 )#4:#8.*+# *&.#)&(/ *&.#)#4.4 *&')(*&#0 *&
&(.*,&(/ #8,&,-*#4 ."(. 6*&0 &,&;-#-6#) &(.*,& 4.(.#4 *&., ."# 4(-# 4.)%8.%)#4 ,< 8(:*.(/*4. 8,#)8*,&C
E& I..(8 I%4.)*( ,) 1#],--,&4A%),:#54 8)*.*8(/ (44#44-#&.4D ."# *0#( ,< (& (2(3#&*&' ., ( )#8#&.
8)*4*4 )*434 ., ,648%)# ."# :),6/#-4 *&"#)#&. *& ."# &,&;8)*4*4 :"(4#C !"# <(8. ."(. ."# :),-*4# ,<
A%),:#(& 2#/<()# (4 4%8" *4 (& *0#,/,'*8(/ #B:)#44*,& ,< :,4.2() 8(:*.(/*4. #B:(&4*,&D ."(. ."# K#4.#)&
#B:#)*#&8# ,< 8(:*.(/*4. 2#/<()# 4.(.#4 )#/*#0 ,& '/,6(/ "*#)()8"*8(/ (88%-%/(.*,&D (&0 ."(. *.4 8)*4*4
,)'(&*8(//@ <,//,2#0 <),- ."# <,)-#) :),8#44 ,< #B:(&4*,&D (&0 &,. <),- ( -#)# *0#,/,'*8(/ .%)& *&
:,/*8@D .#&04 ., )#-(*& "*00#& *& (// .")## .@:#4 ,< (&(/@4*4C

E& ."*4 6,,3D E 8,&8#*+# ,< ."#4# 4.(&8#4 (4 +()*(.*,&4 ,< 2"(. ."# <*)4. 8"(:.#) 8(//#0 ."# &())(.*+# ,< ."#
8)*4*4 ,< S0#-,8)(.*8 8(:*.(/*4-TC K"(. *4 *-:,).(&. *& 4%8" 4.(&8#4 *& .#)-4 ,< ."# :,/*.*8*7(.*,& ,< ."#
8)*4*4 *4 ."(. (<.#) (&&,%&8*&' ."# S8)*4*4T ,< ( :)#+*,%4 *0#,/,'*8(/ -,0#/ ,< 2#/<()# 0#+#/,:-#&.D
.,'#."#) 2*." (8.,)45 ,2& 0*4*//%4*,&-#&. 2*." *.4 :),-*4#4D ."# 4(-# -,0#/4 ()# 6),%'". 6(83 *& ."#
<,)- ,< &#2 :),c#8.4C !"*4 4%)+*+(/ ,< :,4.2() K#4.#)& :,/*.*8(/ -,0#/4 *4 (& *-:,).(&. (4:#8. *&
(&(/@7*&' )#/(.*,&4 6#.2##& -,+#-#&.4 *& 0*<<#)#&. '/,6(/ :,4*.*,&4C E& ."# 8(4# ,< A(4. A%),:#(&
-,+#-#&.4D ."*4 8"()(8.#)*4.*8 ,< K#4.#)& :,4.;=>>? :),')#44*+# 4.(&8#4 8,&&#8.4 2*." 0@&(-*84 ,<
A(4. A%),:#(& 0*4*//%4*,&-#&.4 2*." ."# :),-*4#4 ,< :,4.;4,8*(/*4. .)(&4*.*,&D (&0 &#2 8/(*-4 ., -#&0
."(. :),8#44C K"*/# ."*4 8)#(.#4 ."# *-:)#44*,& ,< 8,&4#&4%4 (&0 -%.%(/ 4%::,). ,& ."# 4%)<(8#D ."*4
8,&&#8.*,& ,64.)%8.4 -,+#-#&.45 8(:(8*.@ ., %&0#)4.(&0 ,< ."# 4.)%8.%)(/ :),8#44 ."#@ ()# :(). ,<D (&0
*0#&.*<@ ."# :,44*6*/*.*#4 (&0 /*-*.(.*,&4 ,< 8),44;)#'*,&(/ (&0 8),44;8/(44 8,//(6,)(.*,&4C

7%+0 '"#$%&$'+ /02$(0' "5 2&"8%& $1+02/%+$"1 9 :.12%/6 %14 ;"(%1$% %5+0/ <=>?

I/.",%'" .@:*8(/ .#&4*,&4 (&0 8,&.)(0*8.*,&4 ,< 4,8*(/*4. *&0%4.)*(/*7(.*,& #<<,).4 2#)# 8"()(8.#)*4.*8 .,
6,." $%&'()@ (&0 1,-(&*(D ."# .2, 8,%&.)*#4 4(2 0*<<#)#&. )#'*-#4 ,< 2,)/0;#8,&,-*8 (&0
'#,:,/*.*8(/ *&.#')(.*,&D (&0 <,//,2#0 )#/(.*+#/@ 0*<<#)#&. .)(834 0%)*&' ."# 4,8*(/*4. :#)*,0C E& $%&'()@D
I<.#) J.(/*&54 0#(."D 6#.2##& LMNQ (&0 LMNOD ."# :)#44%)# ,< #B.#)&(/ 0#6. ."(. )#4%)<(8#0 (<.#) ."# <*)4.
@#()4 ,< J.(/*&*4. 8#&.)(/*7(.*,&D ."# 8,&.)(0*8.*,&4 ,< .#8"&,/,'@ 0#+#/,:-#&. (&0 #B:,). :)#44%)#D (&0
*&.#)&(/ .#&4*,&4 ,< )#4,%)8# 8#&.)(/*7(.*,&D 8)@4.(//*7#0 *& ( :,/*.*8(/ 8,&</*8. 6#.2##& :().@ /#(0#)
Rl.@l4 1l3,4* (&0 "*4 8"(//#&'#) E-)# k('@C 1l3,4* :),-,.#0 ."# J.(/*&*4. :),')(- ,< )#4,%)8#
8#&.)(/*7(.*,& (&0 *&0%4.)*(/*7(.*,&D 4%::,).#0 6@ ."# *&0%4.)*(/ /,66@D 2"*/# k('@ :),:,4#0 ."#
)#/(B(.*,& ,< 8#&.)(/*7#0 *&0%4.)*(/*7(.*,&D (&0 ( ')#(.#) )#/*(&8# ,& /,2#);.#8"&,/,'@D #B:,).;8(:(6/#
4#8.,)4 ` ( -,0#/ -,)# <(+,)(6/# ., (')*8%/.%)# (&0 ., :,:%/(.*,& 4#'-#&.4 -,4. 4.)%83 6@ <,)8#0
)#4,%)8# 8#&.)(/*7(.*,& F1(*&#)D LMMOa N=N;NQZGC 9),- LMNV ,&D )#<,)- #8,&,-*4.4 (//*#0 2*." k('@

M



6#'(& ., 0#+#/,: ."# *0#( ,< ."# p#8,&,-*8 -#8"(&*4-5 (4 (& ,6c#8.*+#D (%.,&,-,%4 #8,&,-*8 -,0#/
."(. 4%64.*.%.#0 0*)#8. (0-*&*4.)(.*,& 2*." ( 4@4.#- ,< #8,&,-*8 *&8#&.*+#4C

K"*/# k('@ 2(4 #B#8%.#0 (<.#) ."# J,+*#. *&+(4*,& ,< $%&'()@ ."(. 4%::)#44#0 ."# LMNO )#+,/%.*,&D ."#
)#<,)- 0*)#8.*,& "# :)#:()#0 2(4 *&.#')(.#0 *& ."# :,/*.*84 ,< ."# :,4.;LMNO )#'*-#C Pl&,4 ol0l)D :%. *&
,<<*8# 6@ J,+*#. /#(0#)4"*:D #&'('#0 *& ( :,/*.*84 ,< 8,-:),-*4#D )#0%8*&' :,/*.*8(/ :)#44%)# ,&
8*.*7#&4D (&0 4%64.*.%.*&' ."# ('')#44*+# 8#&.)(/*7(.*,& ,< )#4,%)8#4 2*." ( :,/*.*84 <(+,)*&' /*+*&'
4.(&0()04C 9),- LMO= ,&D :)#+*,%4 p"()0/*&#)5 (&0 p4,<./*&#)5 #8,&,-*4.4 2,)3#0 .,'#."#) %&0#) ."#
/#(0#)4"*: ,< <*&(&8# -*&*4.#) (&0 8#&.)(/ 8,--*..## -#-6#) 1#74h k@#)4 ., :)#:()# ."# #8,&,-*8
)#<,)-C !"# )#<,)-54 #8,&,-*8 :,/*.*84 2#)# -()3#0 6@ ."# )#+,/%.*,& (4 2#// (4 ( &#2 8,-:),-*4#
6#.2##& (')*8%/.%)(/ (&0 *&0%4.)*(/ /,66*#4 ."),%'" -()3#.*7(.*,&D -(0# :,44*6/# 6),(0#) '#,:,/*.*8(/
:),8#44#4a ."# 48"#0%/*&' ,< J,+*#. #8,&,-*8 )#<,)- LMOLD (&0 ."# *&8*:*#&. ,+#):),0%8.*,& :),6/#-4
,< K#4.#)& #8,&,-*#4D 2"*8" :),-:.#0 K#4.#)& 8,-:(&*#4 ., ., /,,3 <,) -()3#.4 *& A(4.#)& A%),:#
F9#*./ =>LOD Y#)h84 X g*&3(47 =>L?GC R##.*&' ."# .#8"&,/,'@ &##0 ,< 4,8*(/*4. #8,&,-*#4D ."*4 .%)&
6),%'". ( 2(+# ,< c,*&. +#&.%)#4 (&0 *&8)#(4#0 A(4.;K#4. 8,--#)8# Fo,7-(D LMMOGC !"# .#&0#&8@
.,2()0 -()3#. )#<,)- 2(4 (/4, (*0#0 6@ A(4.;K#4. 3&,2/#0'# #B8"(&'#C J.().*&' *& LMNOD ."# fJ
k(.*,&(/ J#8%)*.@ ],%&8*/ 4%::,).#0 #0%8(.*,&(/ #B8"(&'# 2*." 4,8*(/*4. 8,%&.)*#4D 2*." ."# (*- ,<
4.)#&'."#&*&' *&.#)&(/ 8)*.*H%# 6(4#0 ,& K#4.#)& :),<#44*,&(/ 3&,2/#0'#C E& $%&'()@D ."# 9,)0
9,%&0(.*,& 2,)3#0 8/,4#/@ .,'#."#) 2*." ."# J.(.# ^#:().-#&.D <,8%4*&' ,& )#<,)- #8,&,-*4.4 2",
2,%/0 "(+# ."# -,4. *-:(8. ,& ."# &#2 -#8"(&*4- FU,83-(&D =>>>a =NM;=OVGC U@ ."# LMO>54D
$%&'()@ ,88%:*#0 ( 6)*0'# :,4*.*,& 6#.2##& ],-#8,& (&0 K#4.#)& -()3#.4a *. *-:,).#0 K#4.#)&
.#8"&,/,'@ 2"*8" *. *&.#')(.#0 *&., .#8"&,/,'*8(/ :),0%8.4 #B:,).#0 ., ],-#8,& -()3#.4D (&0
8,-:#&4(.#0 ."# 8,4.4 ,< .#8"&,/,'@ *-:,).4 6@ #B:,).*&' 8"#(: J,+*#. ,*/ (&0 )(2 -(.#)*(/4 ., ."#
K#4. FW*'+l)* LMM>D Y#)h84 X g*&3(47 =>LZGC

I -(c,) )#,)'(&*7(.*,& ,< ."# *&4.*.%.*,&(/ 4#..*&'4 ,< #8,&,-*8 ',+#)&(&8# *& /*&# 2*." ."*4 0*)#8.*,&
2(4 :)#:()#0 *-:/#-#&.#0 *& LMO? %&0#) ."# &(-# k#2 A8,&,-*8 R#8"(&*4- FkARGC !"# kAR
#-:"(4*7#0 4%::/@ (&0 0#-(&0 ,+#) :/(&&*&'D (&0 4%64.*.%.#0 0*)#8. (0-*&*4.)(.*+# .,,/4 2*." ( 4@4.#-
,< *&8#&.*+#4 <(+,)*&' :),<*.(6*/*.@C !"*4 4@4.#- (*-#0 ., <(+,) K#4.#)& #B:,). 8(:(8*.*#4 F'#&#)(.,)4
,< 8,&+#).*6/# 8%))#&8@GD (&0 0*4<(+,) /,2#) .#8"&,/,'@ *&0%4.)@ 2"*8" 8,%/0 ,&/@ #B:,). ., ],-#8,&
8,%&.)*#4C !"# kAR (/4, *&4.*.%.*,&(/*7#0 ( .)(&4<,)-(.*,& ,< ."# <*#/0 ,< :,2#)C E. )#0%8#0 ."#
4*'&*<*8(&8# ,< ."# 8/(44*8 /,8* (&0 (8.,)4 ,< 0*)#8. :/(&&*&' /*3# ."# -*&*4.)*#4 <,) :().*8%/() #8,&,-*8
6)(&8"#4 ,) ."# k(.*,&(/ g/(&&*&' _<<*8#D (&0 .)(&4<#))#0 :,2#) ., %&*.4 (44,8*(.#0 2*." )#<,)-
<%&8.*,&4 /*3# ."# A8,&,-*8 g,/*8@ ^*+*4*,& ,) ."# R*&*4.)@ ,< 9*&(&8# FU,83-(&D =>>>a Q>LGC E&
.#)-4 ,< :),<#44*,&(/ :#)4,&&#/D 8,&.),//#)4D #&'*&##)4 (&0 .#8"&*8*(&4 2,)3*&' ,& ."# 8,&8)#.# 0#.(*/4
,< <%/<*//*&' ."# :/(& /,4. :,4*.*,& (&0 0#8*4*,& :,2#) ., #8,&,-*4.4 (&0 (88,%&.(&.4 0#(/*&' 2*."
0#8*4*,&4 6(4#0 ,& <*&(&8*(/ 8,&8#)&4C R,)# #8,&,-*4.4 2#)# .)(*&#0 (&0 #-:/,@#0 *& ."# (::()(.%4D
&#2 )#4#()8" *&4.*.%.*,&4 2#)# 8)#(.#0D 2"*/# ."# '#&#)(/ &%-6#)4 ,< 4.(.# :#)4,&&#/ 2#)# )#0%8#0
FU,83-(&D =>>>a =MO;=M?GC

1#4#()8" ,& 4.(.# 4,8*(/*4. 4@4.#-4 .)(0*.*,&(//@ #-:"(4*7#4 ."# ),/# ,< *&.#//#8.%(/4 (4 (8.,)4 2",
(8H%*)# #4:#8*(//@ 4*'&*<*8(&. ),/#4 0%# ., ."# *0#,/,'*8(/ &(.%)# ,< ."# )#'*-# ` 6,." (4 4%::,).#)4 (&0
(4 8)*.*H%#4 ,< ."# 4@4.#- Fo,&)l0 X J7#/j&@* LMZMD W#)0#)@ LMMLGC ^%# ., ."*4 *0#,/,'*8(/ #B:,4%)#D
<,)-4 ,< #B:#). (&0 *&.#//#8.%(/ 3&,2/#0'#D (&0 ."#*) 4%::,). ,) 8)*.*8*4- ,< ."# )#'*-#D ()# .)#(.#0 (4
*-:,).(&. #/#-#&.4 ,< 4,8*(/*4. :,/*.*84C U#4*0#4 ."*4 *0#,/,'*8(/ <(8.,)D .2, ,."#) (4:#8.4 &##0 ., 6#
-#&.*,&#0 *& .#)-4 ,< *&.#//#8.%(/45 ),/#4C !"# <*)4. *4 ."(. *& ."# 8,&.#B. ,< ."# ],/0 K()D (&@
#B:)#44*,&4 ,< ,::,4*.*,& ,) 8)*.*H%# .,2()04 ."# )#'*-# 2(4 .)#(.#0 (4 :().*8%/()/@ 4*'&*<*8(&. 6@ ."#

L>



:,/*.*8(/ 8,--%&*8(.*,& ,< K#4.#)& :,2#)4C E& ."*4 :),8#44D #0%8(.#0D #B:/*8*. (&0 0#.(*/#0 <,)-4 ,<
8)*.*8*4- 2#)# :)*,)*.*7#0 +#)4%4 *-:/*8*.D "*00#& ,) :,/*.*8(//@ /#44 #B:/*8*. <,)-4 ,< ,::,4*.*,& ,)
8)*.*H%#D -,)# 8"()(8.#)*4.*8 ., 0,-*&(.#0 '),%:4C !"# 4#8,&0 (4:#8. *4 ."# *&4.*.%.*,&(/ (&0 :,/*.*8(/
2#*'". ,< :,4*.*,&4 ,88%:*#0 2*."*& ."# 4.(.# (::()(.%4C

!"# $%&'()*(& -,0#/ ,< :,4.;J.(/*&*4. 4,8*(/*4. 0#+#/,:-#&. #<<,). 2(4 8"()(8.#)*7#0 6@ ( 0#8)#(4# ,<
."# *0#,/,'*8(/ 8,&.),/ ,+#) #B:#).4 (&0 *&.#//#8.%(/4D (&0 ."#*) 6),(0 (&0 <(+,)(6/# *&.#')(.*,& *&.,
4.(.# :,4*.*,&4 FJ7(/(* LMMND J7#/j&@* #. (/C LMM?G ` ( :),8#44 )#(0 6@ o,&)l0 (&0 J7#/j&@* FLMZMG (4
."# *&.#//#8.%(/45 ),(0 ., 8/(44 :,2#)C !"*4 :),8#44D ,< 8,%)4#D 0*0 &,. *-:/@ ."(. :),')(-4 :),:,4#0 6@
#B:#).4 (&0 *&.#//#8.%(/4 *& 4%8" :,4*.*,&4 2#)# (%.,-(.*8(//@ 8())*#0 ."),%'"D ,) ."(. #B:#).4 (&0
*&.#//#8.%(/4 0*0 &,. <,)-%/(.# 4.),&' <,)-4 ,< 8)*.*8*4- ('(*&4. ."# 4@4.#-C _& ."# 8,&.)()@a ."# "*'"/@
0#+#/,:#0 &(.%)# ,< $%&'()*(& 8)*.*8*4-4 ,< ."# )#'*-# 2(4 #H%(//@ 8,&0*.*,&#0 6@ <)%4.)(.*,&4 0%# .,
( "(/. ,< ."# #8,&,-*8 #B:(&4*,& ."(. 8,&0*.*,&#0 -*00/# 8/(44 '),2."D ( )#/(.*+#/@ /()'# 4:(8# .,
#B:)#44 8)*.*8*4- 0%# ., 0#8)#(4#0 *0#,/,'*8(/ 8,&.),/D ."# <(8. ."(. -(&@ #B:#).4 ."#-4#/+#4 2#)#
#-:/,@#0 *& :,4*.*,&4 2"#)# ."#@ 2#)# 4%::,4#0 ., 2,)3 ,& +()*,%4 (4:#8.4 ,< ."# -()3#. )#<,)-D (&0
."# <(8. ."(. ."# '),2*&' *&</%#&8# ,< *&.#)&(.*,&(/ /#&0#)4 /#&. ( 4.),&'#) +,*8# ., *&.#)&(/ 8)*.*H%#4
FY('@* =>LNGC

E& ."# #()/@ LMZ>54D )#<,)-4 2#)# "(/.#0 6@ (& ,).",0,B :,/*.*8(/ .%)&D *&0%8#0 6@ (&0 (&.*;)#<,)- .%)&
*& R,48,2 F!h3j4 LMMOa L>QGD (4 2#// (4 ."# 8)*4*4 ,< #B:(&4*+# '),2." ."(. )#(8"#0 (// 4,8*(/*4.
#8,&,-*#4 ,&8# ."# 8"#(: 0#-,')(:"*8 )#4,%)8# ,< (')()*(& /(6,) 2(4 #B"(%4.#0D (&0 6@ ."# ,*/ 8)*4*4
,< ."# LMZQ 2"*8" "(0 ( 0#.)*-#&.(/ #<<#8. ,& $%&'()@54 #B.#)&(/ *&.#')(.*,& -,0#/C 9),- LMZQ ,&D ."#
6,,- *& ,*/ (&0 )(2 -(.#)*(/ :)*8#4 )#H%*)#0 &#2 #<<,).4 ., )#4.,)# ."# 6(/(&8# ,< :(@-#&.4 FU#)#&0D
LMM>a =QVGC U(4#0 ,& ."# 4%::/@ ,< 8"#(: 8)#0*.4 <),- :#.),0,//()4D ."# /#(0#)4"*: )#4,).#0 ., K#4.#)&
/,(&4D 2*." ."# (*- ,< %4*&' ."#- <,) .#8"&,/,'*8(/ 0#+#/,:-#&. *& *&0%4.)@D 2"*8" 8,%/0 '#&#)(.#
K#4.#)& #B:,).4 (&0 ."#)#<,)#D "()0 8%))#&8@ <,) 0#6. )#:(@-#&.C !"# ,).",0,B .%)& 6),%'". (
)#*&<,)8#-#&. ,< 6*' *&0%4.)@ (&0 8#&.)(/ :/(&&*&'D ( 2#(3#&*&' ,< )#<,)- *&4.*.%.*,&4D (&0 ( 2(+# ,<
)#:)#44*,& ('(*&4. 0*44*0#&. 8)*.*H%#C !"*4 )#:)#44*,& .%)&#0 *&.#//#8.%(/4 ('(*&4. ."# )#'*-#C
!"),%'",%. ."# LMZ>54D ."# .@:# ,< 8)*.*H%# ."(. (*-#0 ., )#<,)- 4,8*(/*4- 6(4#0 ,& 4,8*(/*4. +(/%#4
')(0%(//@ '(+# 4:(8# ., 8)*.*H%#4 (/*'&#0 2*." ."# /*6#)(/ 8)*.*8*4- ,< 4,8*(/*4-C E& /(83 ,< 6),(0#)
4,8*(/ 8,&&#8.*,&4D 0*44*0#&.4 )#/*#0 ,& 4(-*70(. :%6/*8(.*,&4 8*)8%/(.*&' (-,&' *&.#//#8.%(/
)#(0#)4"*:4D ."# (-:/*<*8(.*,& #<<#8. ,< ."# $%&'()*(& :),')(- ,< UU] (&0 1(0*, 9)## A%),:#D (&0
8,&&#8.*,&4 2*." ,."#) A(4.#)& 0*44*0#&. -,+#-#&.4C

!"# 8,&0*.*,&4 ,< ."# ,).",0,B .%)& 2#)# 4,,& #B"(%4.#0a ."# &#2 *&0%4.)*(/*7(.*,& #<<,). 0*0 &,.
:),0%8# 8,-:#.*.*+# :),0%8.4 ."(. 8,%/0 -##. K#4.#)& 0#-(&0D (&0 ."# W,/83#) 4",83 8(%4#0
$%&'()@54 0#6. ., *&8)#(4# #B:,&#&.*(//@ FW*'+l)*D LMM>GC f&(6/# ., 4#)+*8# *.4 0#6.D $%&'()@ )#4%/.#0
., (& ER9 /,(&D (&0 (<.#) 1,-(&*(D 6#8(-# ."# 4#8,&0 8,%&.)@ *& ."# 4,8*(/*4. 6/,8 ., 6#8,-# *.4
-#-6#) *& LM?=C !"#4# 8,&0*.*,&4 )#;:)*,)*.*7#0 #B:,).;/#0 4:#8*(/*7(.*,& (4 ."# -(*& :,*&. ,<
#8,&,-*8 :,/*8@D (&0 (<.#) *&*.*(/ #<<,).4 ., -(*&.(*& *.D 0*44,/+#0 *-:,). 4%64.*.%.*,& #<<,).4 F],-*44,
(&0 R()#) LM?OGC !"*4 )#*&<,)8#0 ."# :,4*.*,&4 ,< (8.,)4 (&0 *&4.*.%.*,&4 (//*#0 2*." ."# )#<,)- :),8#44D
2", %4#0 ."# 4*.%(.*,& ., 4.)%''/# <,) ( &#2 2(+# ,< )#<,)-C FY('@* =>LNGC _&# -(c,) (//@ ,< )#<,)-
#8,&,-*4.4 6#8(-# ."# ER9 FU,83-(&D =>>>a Q=MGD 2",4# *&</%#&8# *&8)#(4#0 2*." <%)."#) 0#6.
4",834C \,8(//@D .2, <%)."#) #B:#). '),%:4 (//*#0 2*." #8,&,-*4.4 *& ."# )#<,)- 4.)%''/#a 4,8*,/,'*4.4
(&0 0*44*0#&. *&.#//#8.%(/4C K*."*& ."*4 4@4.#- ,< (//*(&8#4D ( 8,&4#&4%(/ <,)- ,< ."# 8)*.*8*4- ,<
4,8*(/*4- 0#+#/,:#0 *&., (& *&.#//#8.%(/ 8,--,& 4#&4# *& ."# @#()4 /#(0*&' %: ., ."# )#'*-# 8"(&'#C E&
."*4 8,&4#&4%4D ."# (&(/@4*4 ,< 2,)/0 #8,&,-*8 )#H%*)#-#&.4D 4,8*(/ *&#H%(/*.*#4 (&0 0#-,8)(.*8 0#<*8*.4

LL



(// 4##-#0 ., :,*&. *& ."# 4(-# 0*)#8.*,&a ."# &#8#44*.@ ,< -()3#.*7(.*,& (&0 ."# ),//*&' 6(83 ,< :().@
4.(.# :,2#) FY('@* =>LND J#6h3 =>LMD 9(6)@ =>LMGC

!"# ."# :,/*.*84 ,< /*6#)(/*7(.*,& 8,&.)*6%.#0 ., ( '),2." ,< 8,&4%-#) :)*8#4D 2"*/# *&8)#(4*&' 8,4.4 ,<
0#6. 4#)+*8# )#4%/.#0 *& 8%.4 *& 2#/<()# :,/*8*#4C U@ LM?=D ."# '),2." ,< /*<# 4.(&0()04 "(/.#0C \(6,) 2(4
-(0# *&8)#(4*&'/@ </#B*6/#D (&0 %&0#) ."# 4%)<(8# ,< ."# ,<<*8*(/ *0#,/,'@ ,< <%// #-:/,@-#&.D
%&#-:/,@-#&. 4.().#0 ., 4:)#(0 Fg*..(2(@ =>L=GC !, 8,-:#&4(.# <,) ."# :,/*.*8(/ #<<#8.4 ,< ."*4 .%)&D *&
LM?= ."# )#'*-# /#'(/*7#0 ."# 4#8,&0 #8,&,-@D ( 4:"#)# ,< 4#-*;*//#'(/ (8.*+*.*#4 ."),%'" 2"*8"
",%4#",/04 4.),+# ., 8,-:/#-#&. ."#*) <,)-(/ *&8,-#4 6@ 2,)3*&' &,&;:(*0 4#8,&0 4"*<.4 *& 4-(//
6%4*&#44#4D 4#/<;4%::,).*&' (')*8%/.%)# ,) 4#/<;6%*/. ",%4*&' FY(/(4* X o#).#4* LM?NGC 9,) -(&@
",%4#",/04D 8,-6*&*&' *&8,-#4 <),- 0,%6/# c,64 *& 4.(.# (&0 4#8,&0 #8,&,-@ (8.*+*.*#4D (&0
8,-:/#-#&.*&' ."#- 2*." <)## )#:),0%8.*+# /(6,) (&0 -%.%(/ 4#/<;"#/:D -#(&. ( 4*'&*<*8(&. :,.#&.*(/
<,) (88%-%/(.*,&C 9,) *&4.(&8#D <,) ."# <*)4. .*-# *& ."# "*4.,)@ ,< 4,8*(/*4. -,0#)&*7(.*,&D ."# "*#)()8"@
,< %)6(& (&0 )%)(/ ",-# 8,&4.)%8.*,& 2(4 ,+#).%)&#0a (<.#) 4.(.# ",-# 6%*/0*&' :),')(-4 2#)# "(/.#0
0%# ., 0#6. )#:(@-#&.D *& ."# LM?>54D ."# /()'#4. '),2." *& ",-# 6%*/0*&' 2(4 :),+*0#0 6@ )%)(/
8,&4.)%8.*,&4 6(4#0 ,& 4#/<;6%*/0 <*&(&8#0 <),- 4.(.# /,(&4 FJ7#/j&@* LM??GC ],&.#-:,)()@ 0*44*0#&.
8,--#&.(.,)4 .#&0#0 ., 0#48)*6# ."# 4#8,&0 #8,&,-@ (4 (& *&8*:*#&. +#)4*,& ,< 6,..,-;%:
-()3#.*7(.*,& ."(. 4*-%/.(&#,%4/@ 4#)+#4 4,8*(/ 2#/<()#D #8,&,-*8 #H%(/*.@D (&0 ( <,)- ,< #-(&8*:(.*,&
."(. 8,%/0 6# ."# 6(4# ,< ( &#2D 0#-,8)(.*8D -()3#.;6(4#0 4,8*#.@ ` ( :,.#&.*(/ ),%.# .,
#-6,%)'#,*4#-#&. FY(/(4* X J*3 LM??D J7#/j&@* LM??D 1d&(;!(4 LMM>GC $,2#+#)D *& 4@4.#-*8 .#)-4D
."# 4#8,&0 #8,&,-@ )(."#) :/(@#0 ."# ),/# ,< (& #8,&,-*8 (&0 :,/*.*8(/ :%<<#) <,) ."# 4,8*(/*4. (%4.#)*.@
,< ."# LM?>54D 8"(&&#/*&' 2,)3#)45 0*48,&.#&. *&., &#2 *&+#4.-#&.4 *&., 4@4.#-*8 *&.#')(.*,& FW*'+l)*
X Y#)h84 =>LZGC ],&.)()@ ., 0*44*0#&. 8,--#&.(.,)45 #B:#8.(.*,&4D ."# 4#8,&0 #8,&,-@ 0*0 &,. 2*."#)
(2(@ ,) .%)& *&., -()3#. 4%88#44#4 (<.#) LMM>D 6%. 8,&.*&%#0 ., <,)- ( :%<<#) -(0# %: 6@ #B.)(
)#:),0%8.*+# 2,)3D ."(. (64,)6#0 -%8" ,< ."# 8,&.)(0*8.*,&4 ,< 8(:*.(/*4. :,/()*7(.*,& FY('@* X W*'+l)*
=>L?GC

K"#& ."# g/(7( I88,)0 *& LM?N 0#:)#8*(.#0 ."# 0,//() *& )#/(.*,& ., ."# P(:(&#4# @#&D $%&'()@54 0#6.
` *& ( /()'# :(). 0#&,-*&(.#0 *& @#& ` :#(3#0 ('(*&D '*+*&' ( <*&(/ 6/,2 ., (&.*;)#<,)- 4.(&8#4C 9),-
LM?O ,&D -()3#. )#<,)-4 2#)# *44%#0 2*." (& %&:)#8#0#&.#0 :(8#C AB:#).4 (&0 -(&('#)4 2", '(*&#0
4.(.# :,4*.*,&4 0%)*&' ."# -()3#.*7(.*,& )#<,)-4 6#8(-# 8,)# (8.,)4 ,< <*)4. S4:,&.(&#,%4TD ."#& <,)-(/
:)*+(.*7(.*,& FY('@* =>LND J.()3 LMM>GC 9,)-#) *&.#//#8.%(/ 0*44*0#&. '),%:4D '(."#)#0 (),%&0 .2, :().@
*&*.*(.*+#4 ,< /*6#)(/ (&0 8,&4#)+(.*+# <)(8.*,&4D -,6*/*7#0 ., 8())@ ,%. ."# :),8#44 ,< :,/*.*8(/ .)(&4*.*,&
(&0 '(*& :,4*.*,&4 2*."*& *.C

^*48%44*&' ."# #<<#8.4 ,< ."# LMZ>54 '/,6(/ 8)*4*4 ,& ."# :,/*.*84 ,< 4,8*(/*4. (&0 &,&;4,8*(/*4. 4#-*;
:#)*:"#)*#4D K(//#)4.#*& FLMZOG (..)*6%.#0 ( 4:#8*<*8 *-:,).(&8# ., ."# ),/# ,< .#8"&,8)(.*8 4.)(.(
0#+#/,:#0 ,& ."# 6(4# ,< <(+,)(6/# )#0*4.)*6%.*,& 2*."*& 8(.8";%: 0#+#/,:-#&. #<<,).4C $# #B:#8.#0
."(. ."# "(/. ,< #8,&,-*8 #B:(&4*,& -*'". *&4.*'(.# .#8"&,8)(8*#4 ,< 6,." 4,8*(/*4. (&0 &,&;4,8*(/*4.
4#-*;:#)*:"#)(/ 4@4.#-4 ., 4.#: %: (4 ( :,/*.*8(/ <,)8# ."(. 0#-(&04 (& *0#,/,'*8(/ (/*'&-#&. 2*." ."#
:,/*.*84 ,< ."# 8(:*.(/*4. 8,)#D (&0 :),-,.#4 #8,&,-*8 (&0 :,/*.*8(/ ,:#&*&' ., ."# *&</%#&8# ,< 8,)#
(8.,)4C E& ."*4 4*.%(.*,&D K(//#)4.#*& 4(2 ."# :,/*.*8(/ 0*/#--( *& 2"#."#) 4,8*(/*4. ',+#)&-#&.4 2,%/0
6%*/0 (//*(&8#4 2*." 2,)3#)4 ., -(*&.(*& ."#*) :,2#)D ,) /#(& .,2()04 )#<,)- (//*(&8#4 (&0 <%//@ #&'('#
2*." ."# :),8#44 ,< (&0 /*6#)(/*7(.*,&C $%&'()@ (&0 1,-(&*(54 :,/*.*84 ,< ."# LMZ>54 8)*4*4 4##- .,
<,//,2 ."# .2, 0*<<#)#&. :(."4 ,< ."*4 0*/#--(C s#. *&4.#(0 ,< ( 0*/#--( 6#.2##& 4@4.#-*8 (&0
(&.*4@4.#-*8 :,/*.*84D 2"(. ."#@ 0#-,&4.)(.# ()# .2, 2(@4 .,2()04 4*-*/()/@ 4%6,)0*&(.#0 -,0#4 ,<
:,4.;4,8*(/*4. *&.#')(.*,&C

L=



f&/*3# *& $%&'()@D ."# 1,-(&*(& #/*.# ,< ."# J.(/*&*4. :#)*,0 -(&('#0 ., ",/0 :,2#) (<.#) 0#;
J.(/*&*7(.*,&C !"# ',+#)&-#&. ,< Y"#,)'"# Y"#,)'"*%;^#c -(0# ."# (/)#(0@ -()'*&(/*7#0 R%48,+*.#
<)(8.*,& ,< ."# :().@ 8())@ ."# 6/(-# <,) ."# 8)*-#4 ,< J.(/*&*4-D (&0 8,&.*&%#0 ."# :),')(- ,<
8#&.)(/*7#0 *-:,). 4%64.*.%.*,& *&0%4.)*(/*7(.*,& F]),2."#) LM??GC K*." )#<#)#&8#4 ., 8,&&#8.*,&4 2*."
."# $%&'()*(& S8,%&.#))#+,/%.*,&TD ."# )#'*-# 8())*#0 ,%. )#.(/*(.*,&4 ."(. #H%(/#0 ."# /#+#/ ,< .",4# *&
$%&'()@C !"#4# 4#)+#0 ., 4%60%# ."# )#4*4.(&8# ,< :#(4(&.4 (&0 ."# %)6(& :#..@ -*00/# 8/(44D (&0
:)#:()#0 ( &(.*,&(/*4. :,/*.*8(/ .%)& ('(*&4. #."&*8 -*&,)*.*#4 FU,..,&* =>LZGC !"*4 -,0#/ ,< 0#;
J.(/*&*7(.*,& 8,-6*&#0 ."# -(*&.#&(&8# ,< ."# J.(/*&*4. -,0#/ ,< *&0%4.)*(/ 0#+#/,:-#&. 2*." ( 4.),&'
0*48,%)4# ,& ."# &(.*,&(/ *&.#)#4.C

!"# #-:"(4*4 ,& &(.*,&(/*4- 2(4 4%::,).#0 6@ 4#+#)(/ <(8.,)4C 9*)4.D *. 4#)+#0 ., 0*48)#0*. R%48,+*.#4D
(4 -(&@ <)(8.*,& /#(0#)4 6#/,&'#0 ., #."&*8 -*&,)*.*#4C J#8,&0D *. -(*&.(*&#0 ( 8,&.*&%*.@ 2*." *&.#)2()
)*'".;2*&' :),')(-4 <,) *-:,). 4%64.*.%.*,& *&0%4.)*(/*7(.*,&D 2"*8" ')#2 ,%. <),- ,::,4*&'
1,-(&*(54 4%6,)0*&(.#0 ),/# *& 2,)/0 .)(0# .*#0 ., (')*8%/.%)(/ #B:,).4C !"*)0D ."*4 .)(0*.*,& 2(4 )#;
(8.%(/*7#0 *& ^#c54 ,::,4*.*,& ., R,48,254 #8,&,-*8 :,/*.*84 ,< *&.)(;],-#8,& /(6,) 0*4.)*6%.*,&D
2"*8" )#/#'(.#0 1,-(&*( ., ."# ),/# ,< (')*8%/.%)(/ :),0%8#)C !"# *&0%4.)*(/ 0#+#/,:-#&. :),c#8. ,< ."#
^#c ',+#)&-#&. <,//,2#0 ."# .)(0*.*,& ,< *&.#)2() :),.#8.*,&*4. *&0%4.)*(/*4- 2"#& *. 8,&.)(0*8.#0
o")%4"8"#+54 :/(& <,) ],-#8,& #8,&,-*8 8,,)0*&(.*,&D (&0 *& .%)& ,:.#0 ., 6)#(3 <),- J,+*#.
0#:#&0#&8# FU(& =>LVGC K"#& J,+*#. .),,:4 2#)# 2*."0)(2& <),- 1,-(&*( *& LMN? (4 :(). ,< ( /()'#)
*&.#)&(.*,&(/ -,+#D ^#c )#:)#4#&.#0 ."*4 0#+#/,:-#&. (4 ( 4%88#44 ,< "*4 ,2& :,/*.*84 ,< *&0#:#&0#&8#C
E& LMOVD ."# 1,-(&*(& K,)3#)45 g().@ 0#-(&0#0 #H%(/ )*'".4 <,) #+#)@ 8,--%&*4. :().@D ',*&' *&.,
#B:/*8*. *0#,/,'*8(/ 8,&</*8. 2*." R,48,2C ^%)*&' ."# ]%6(& -*44*/# 8)*4*4D 1,-(&*( ,:#&/@ 8,&<),&.#0
."# J,+*#. 4.(&8#C I<.#) ."# J*&,;J,+*#. 4:/*.D 1,-(&*( 0*0 &,. "(/. *.4 ]"*&#4# )#/(.*,&4D (&0 ]"*&( *&
#B8"(&'# 4%::,).#0 1,-(&*(54 8/(*-4 <,) &(.*,&(/ *&0#:#&0#&8#C 1,-(&*( 2(4 (/4, ."# <*)4. 4,8*(/*4.
8,%&.)@ ."(. ,<<*8*(//@ (83&,2/#0'#0 K#4. Y#)-(&@C ^%)*&' ."# J*B;^(@ K()D *. 2(4 ."# ,&/@ 4,8*(/*4.
8,%&.)@ ."(. 0*0 &,. 6)#(3 *.4 0*:/,-(.*8 .*#4 ., E4)(#/C ^%# ., ."#4# '#4.%)#4 ,< *&0#:#&0#&8#D 1,-(&*(
6#8(-# ( 4*'&*<*8(&. :().&#) <,) K#4.#)& :,2#)4 (4 ( :,.#&.*(/ (//@ 2*."*& ."# J,+*#. 6/,8C I<.#)
1,-(&*( 8,&0#-&#0 ."# ,88%:(.*,& ,< ]"#8",4/,+(3*( *& LMO?D k*B,& .)(+#/#0 ., U%8"()#4.D -(3*&'
1,-(&*( ."# <*)4. 4,8*(/*4. 8,%&.)@ 2"#)# ( fJ :)#4*0#&. -(0# (& ,<<*8*(/ +*4*.C

^%# ., ."#4# 8,&0*.*,&4D ."# *&0%4.)*(/*7(.*,& 2(+# ,< ."# /(.# LMN>54 2(4 &,. 6(4#0 ,& J,+*#. #&#)'@
(&0 )(2 -(.#)*(/4D 6%. *&4.#(0 ,& #8,&,-*8 8,,:#)(.*,&4 2*." K#4.#)& (&0D *&8)#(4*&'/@D !"*)0 K,)/0
8,%&.)*#4C I<.#) LMN?D ."# 4"()# ,< J,+*#. .)(0# *& ."# 1,-(&*(& #8,&,-@ 0#8)#(4#0D 2"*/# K#4.#)&
.#8"&,/,'@ *-:,).4D (&0 8,))#4:,&0*&' )(2 -(.#)*(/ (&0 (')()*(& #B:,).4 ., K#4.#)& -()3#.4 4.().#0 .,
'),2 F\(+*'&# LMMLGC E& ."# LMO>54 (&0 LMZ>54D 1,-(&*( 4.),&'/@ :().*8*:(.#0 *& ."# *&8*:*#&. 2(+# ,<
c,*&. +#&.%)#4 2*." K#4.#)& 8,-:(&*#4D (88,-:(&*#0 6@ (')##-#&.4 ,< .#8"&,/,'*8(/ (&0 #8,&,-*8
8,,:#)(.*,&C E. 6#8(-# ( -#-6#) ,< ER9 *& LMZ=D (&0 ( -#-6#) ,< YI!! FY#&#)(/ I')##-#&. ,&
!()*<<4 (&0 !)(0#G *& LMZLC E& LMZND 1,-(&*( 2(4 /*4.#0 6@ ."# fJ (-,&' ."# 8,%&.)*#4 6#&#<*.*&'
<),- ."# /()'#4. .)(0# 6#&#<*.4C !"# #<<#8.4 ,< ."*4 *&0%4.)*(/*7(.*,& -,0#/ 2#)# 4:#8.(8%/()a LMNN (&0
LMOND *&0%4.)*(/ 8(:(8*.*#4 ')#2 .")##<,/0 F]),2."#) LM??a O?GC

E& ,)0#) ., #B8##0 ."# #8,&,-*8 (&0 :,/*.*8(/ /*-*.(.*,&4 ,< #B.#&4*+# *&0%4.)*(/*7(.*,& ."(. 4.().#0 .,
6#8,-# #B:/*8*. 6@ ."# LMO>4D (<.#) ."# LMON J,+*#. #8,&,-*8 )#<,)-D (// 4,8*(/*4. )#'*-#4 ,< ."# )#'*,&
4.().#0 ., #B:#)*-#&. 2*." )#<,)-4C $%&'()@ (&0 1,-(&*( <,//,2#0 0*<<#)#&. ),%.#4 *& ."# :),8#44a
2"*/# $%&'()@54 k#2 A8,&,-*8 R#8"(&*4- "(0 ."# 4.),&'#4. -()3#. 8"()(8.#) *& ."# )#'*,&D 1,-(&*(
)#*&<,)8#0 ."# -,0#/ ,< 8#&.)(//@ :/(&&#0 <,)8#0 *&0%4.)*(/*7(.*,&C I4:#8.4 ,< '#,:,/*.*8(/ (&0 *&.#)&(/

LQ



:,2#) )#/(.*,&4 :/(@#0 (& *-:,).(&. ),/# *& ."# 1,-(&*(& )#'*-#54 :)#<#)#&8# <,) 8#&.)(/*7#0
*&0%4.)*(/*7(.*,&C ]),2."#) FLM??G #-:"(4*7#4 ."(. ."# 2*."0)(2(/ ,< J,+*#. .),,:4 /#<. ."# 1,-(&*(&
:().@ *& ( 4*.%(.*,& 2"#)# *. &##0#0 ., 6%*/0 ,%. ( 4.),&' 8,&.),/ ,+#) ."# 4.(.# (::()(.%4 (&0 ."#
-*/*.()@C !"# 2*."0)(2(/ ,< J,+*#. .),,:4 -#(&. ."(. %&/*3# ,."#) 4(.#//*.# )#'*-#4D /8,(/ /#(0#)4"*:
8,%/0 &,. )#/@ ,& J,+*#. -*/*.()@ "#/: *& ."# <(8# ,< :,:%/() 0*48,&.#&. (&0 8,-:#.*&' #/*.# <)(8.*,&4C I.
."# 4(-# .*-#D ."# 2*."0)(2(/ ,< .),,:4 (/4, .%)&#0 ."# J,+*#. f&*,& *&., ."# &%-6#) ,&# -*/*.()@
.")#(. ('(*&4. ."# )#'*-#C I<.#) LMOVD J,+*#. 8,&.),/ ,+#) ."# 1,-(&*(& 4#8%)*.@ 4#)+*8# 2(4
0*46(&0#0C !"# -*/*.()@ 6#8(-# ( -(*& )#<#)#&8# ,< ."# *0#,/,'@ ,< &(.*,&(/ *&0#:#&0#&8# ` (&0 (
-(*& .,,/ ,< 8,&.),/ ,+#) ."# :,:%/(.*,& FU,..,&* =>LZG ` *& 4%::,). ,< ."# 8#&.)(/*7#0 *&0%4.)*(/*7(.*,&
-,0#/C

k*8,/(# ]#(%t#48%D 2", 4%88##0#0 ^#c *& :,2#) *& LMOND 8,&.*&%#0 ."# :),')(- ,< 8#&.)(//@ :/(&&#0
<,)8#0 *&0%4.)*(/*7(.*,&C !%)&*&' ."# "#)*.('# ,< :,2#) 8#&.)(/*7(.*,& ., "*4 ,2& %4#D ]#(%t#48%
)#,)'(&*7#0 ."# 4@4.#- ,< )#'*,&(/ ',+#)&(&8#D (&0 6%*/. ,%. ( 4.),&'/@ "*#)()8"*8(/ (&0 8#&.#);
0#:#&0#&. 4.)%8.%)# ,< 8(0)#4C !"*4 :,/*.*84 ,< 8#&.)(/*7(.*,& *&+,/+#0 (&,."#) 4:#8*<*8 #/#-#&. ,< ."#
:,4.;J.(/*&*4. 1,-(&*(& -,0#/a %&/*3# -,4. ,."#) 4,8*(/*4. )#'*-#4D ."# ]#(%t#48% )#'*-# 0*0 &,. <,)'#
(& (//*(&8# 2*." ."# #0%8(.#0 -*00/# 8/(44D 6%. *&4.#(0 4.),+# ., 6%*/0 ,%. :,2#) 4.)%8.%)#4 ."(. -(0# *.
8(:(6/# ., ',+#)& 0*)#8./@D 8*)8%-+#&.*&' *&.#//#8.%(/4 (&0 #B:#).4 ,< ."# (::()(.%4C ^*)#8./@ (<.#)
8,-*&' ., :,2#)D *& ,)0#) ., 0,-*&(.# ^#c54 <,)-#) #&.,%)('# (&0 ., (..(*& /#'*.*-(8@D ]#(%t#48%
-(0# 8,&8#44*,&4 ., ."# 4#8,&0 /*&# ,< 6%)#(%8)(8@ (&0 *&.#//#8.%(/4D ,:#&*&' .#-:,)()@ :),<#44*,&(/
(&0 (0-*&*4.)(.*+# 8()##) ),%.#4 F!*4-m&#(&%D =>>NGC !"# (88#/#)(.*,& ,< *&0%4.)*(/*7(.*,& (/4,
8,&.)*6%.#0 ., ."# -%/.*:/*8(.*,& ,< #B:#). c,64 Fg#.),+*8* =>>OGC U%. *&.#//#8.%(/4 (&0 .#8"&,8)(.4 2#)#
&,. (//,2#0 ., '),2 *&., ( 4.)(.( ."(. :().*8*:(.#4 *& :,2#)C ]#(%t#48%54 LMOZ )#<,)- :),')(- #&.(*/#0
( 4"*<. <),- #B.#&4*+# ., *&.#&4*+# *&0%4.)*(/*7(.*,&D 4%::,).#0 6@ -(&('#)4 (&0 .#8"&,8)(.4D 2"*8"
2,%/0 "(+# :),+*0#0 ( 4.),&'#) *&</%#&8# ,< #B:#).4 ,& #8,&,-*8 :),8#44#4C U%. 6@ LMOMD ."#
*-:/#-#&.(.*,& ,< ."# )#<,)- )#.%)&#0 ., ( &#,4.(/*&*4. :),')(- ,< 8#&.)(//@ :/(&&#0 <,)8#0
*&0%4.)*(/*7(.*,&C g,/*.*8(//@D *. 6#8(-# ( .,,/ ,< (..(83 ('(*&4. #8,&,-*8 (&0 (0-*&*4.)(.*+# #/*.#4 (&0
-*00/# -(&('#)4C ],&.)()@ ., ."# 8(4# ,< $%&'()@D 2"#)# ."# k#2 A8,&,-*8 R#8"(&*4- :),-,.#0 ."#
:,2#) ,< ."# .#8"&,8)(8@D 6@ )#*&<,)8*&' ."# -,0#/ ,< 8#&.)(//@ :/(&&#0 *&0%4.)*(/*7(.*,&D ."#
1,-(&*(& )#'*-# )#0%8#0 ."# <%&8.*,& ,< #B:#).4 ., #B#8%.*+#4D (&0 )#'%/()/@ %4#0 ."#- *& ."*4 ),/# (4
48(:#',(.4 <,) ."# :,/*.*8(/ .)#(.-#&. ,< *&.#)&(/ .#&4*,&4 Fg(t.* LMMNGC

]),2."#) FLM??G *&.#):)#.4 ."# -()'*&(/*7(.*,& ,< .#8"&,8)(.4 (4 (& *&.#)&(/ 8,&0*.*,& ,< 1,-(&*(54
8#&.)(/*7#0 *&0%4.)*(/*7(.*,& #<<,). (<.#) J,+*#. *&0#:#&0#&8#C $#)#D .,,D #B:#).*4# :),0%8#0 6@ 4,8*(/*4.
0#+#/,:-#&. 6#8(-# ( 4*'&*<*8(&. 4,8*(/ (&0 :,/*.*8(/ <(8.,) 6@ ."# LMO>54a /*3# #/4#2"#)#D .#8"&,8)(.4
6#8(-# ( :)*+*/#'#0 '),%: ."(. 2(4 (6/# ., :),-,.# *.4 ,2& 0#-(&04 2*."*& ."# 4.(.# (0-*&*4.)(.*,&C
s#. ."# :),')(- ,< 4"*<.*&' <),- #B.#&4*+# ., *&.#&4*+# *&0%4.)*(/ 0#+#/,:-#&.D 4%::,).#0 6@ -(&('#)4D
:,4#0 ( 0(&'#) ., 8#&.)(/ :,2#) 2"*8" 4.),+# ., )#-(*& *& 8,&.),/ 2*.",%. J,+*#. 4%::,).C k#B. ., ."(.D
/*-*.(.*,&4 ,< ."# '),2." :),c#8.*,& ,< ."# <*+# @#() :/(& <,) ."# 4#8,&0 "(/< ,< ."# LMO>54 :)*,)*.*7#0
*&0%4.)*(/ (88#/#)(.*,& *& ."# :,/*.*84 ,< ."# )#'*-#C K"*/# ."# :/(& *&*.*(//@ <,)#4(2 #H%(/ '),2." *&
*&0%4.)@D (')*8%/.%)# (&0 8,&4%-:.*,&D *.4 *-:/#-#&.(.*,& 4(2 ( 0#8/*&# *& (')*8%/.%)(/ ,%.:%. (&0
8,&4%-:.*,&D 2"*/# *&0%4.)*(/ '),2." 4%):(44#0 :/(&&#0 &%-6#)4C E& ,."#) 2,)04D 2"#& *&0%4.)*(/
'),2." -#. ."# /*-*.4 ,< #B.#&4*+# '),2."D ."# )#'*-# 8",4# ., -(*&.(*& *.4 :,2#) 6@ (88#/#)(.*&'
8#&.)(/*7#0 *&0%4.)*(/*7(.*,& (&0 (6,/*4"*&' )#<,)- :/(&4 .,'#."#) 2*." .#8"&,8)(.*8 :,2#) (-6*.*,&4C
!"*4 -,0#/D #B:(&0#0 (&0 0##:#&#0 ."),%'",%. ."# &#B. 0#8(0#4 %&0#) 2,)4#&*&' 8,&0*.*,&4 ,<
#B.#)&(/ .)(0# ` (&0 /(.#)a *&0#6.#0&#44 `D *-:/*#0 (& #+#) *&8)#(4*&' 8#&.)(/*7(.*,& ,< :,2#)D 4")*&3*&'
/*<# 4.(&0()04 <,) ."# /()'#) :(). ,< ."# :,:%/(.*,&D (& #B.)#-# #B:/,*.(.*,& ,< )%)(/ )#4,%)8#4 2"*8" 6@

LV



."# #&0 ,< ."# LMZ>54 /#0 ., ( '#&#)(/ /(83 ,< -(/# 2,)3<,)8# *& )%)(/ )#'*,&4 F]),2."#) LM??a OO;Z?GD
(&0 *&8)#(4*&' )#:)#44*,& ,< #B:#).45 :,2#)C ],-:()#0 ., $%&'()*(& )#<,)- 4.)%''/#4D ."# 1,-(&*(&
8(4# 4",24 ( +*8.,)@ ,< 8#&.)(/*4. (//*(&8#4 *& ."# 8,-:#.*.*,& <,) -(&('*&' /(.# 4,8*(/*4. 8,&.)(0*8.*,&4
,< #B.#)&(/ *&.#')(.*,&C

K"*/# ."# 1,-(&*(& )#'*-# )#<%4#0 ., 8(.#) ., ."# &##04 ,< (// ."# /()'#) &#2 4,8*(/ 4.)(.( *. 8)#(.#0
F8,//#8.*+*7#0 :#(4(&.4D *&0%4.)*(/ 2,)3#)4 (&0 #0%8(.#0 -*00/# 8/(44#4GD ."# -()'*&(/*7(.*,& (&0
(/*#&(.*,& ,< #B:#). (&0 *&.#//#8.%(/ 8(0)#4 :/(@#0 ( 4:#8*(/ ),/# *& *.4 .#8"&*H%#4 ., 8,&.),/ 4,8*(/
0*48,&.#&.C I..(834 ('(*&4. ."# -#-6#)4 ,< ."# -*00/#;/#+#/ (::()(.%4 *& LMOM 2#)# <,//,2#0 6@ ."#
S4-(// 8%/.%)(/ )#+,/%.*,&T ,< ."# #()/@ LMZ>54D F]"*),. LMZ?a V?NGD ( 8(-:(*'& 2"*8" )#:)#4#&.#0
8%/.%)(/ (&0 .#8"&,8)(.*8 8(0)#4 (4 ."# ,64.(8/#4 ,< 4,8*(/*4. 0#+#/,:-#&.D ,) #+#& ( 0*)#8. .")#(. ., *.C
!",%4(&04 "(+# 6##& -,+#0 <),- (0-*&*4.)(.*+# :,4*.*,&4 ., :),0%8.*,& /*&#4D 8%/.%)(/ *&4.*.%.*,&4
2#)# 6),%'". %&0#) #B.)#-#/@ 4.)*8. *0#,/,'*8(/ 8,&.),/D (&0 *&.#//#8.%(/4 (&0 ."#*) 4%::,).#)4 2#)#
0#-,.#0 2*."*& ."# :().@ F]),2."#) LM??a M?GC !"# -()'*&(/*7(.*,& ,< *&.#//#8.%(/4 (&0 "*'" /#+#/4 ,<
*0#,/,'*8(/ 8,&.),/ 0*0 &,. (//,2 <,) ."# 0#+#/,:-#&. ,< 8,-:/#B :,/*.*8(/ 8)*.*H%#4 ,< ."# )#'*-# (4 *&
$%&'()@ ,) g,/(&0 FW#)0#)@ LMMLGC !"# #B:#)*#&8# ,< )#/(.*+# 0#:)*+(.*,& *& #0%8(.#0 4.)(.( %&0#)
."#4# 8,&0*.*,&4 *4 2#// *//%4.)(.#0 6@ ."# <(8. ."(. 6@ ."# .%)& ,< ."# LM?>54D ."# /#+#/4 ,< 4(.*4<(8.*,&
2*." *&8,-#D 8()##) :),')#44D #+#)@0(@ 2,)3 #&+*),&-#&.D /*<# 4.(&0()0D <%.%)# :,44*6*/*.*#4D (&0 4,8*(/
*&.#')(.*,& 2#)# /,2#) (-,&' ."#*) ),24 ."(& (-,&' -(&%(/ 2,)3#)4 *& ."# /,2#4. :,4*.*,&4 F]"#/8#(
LMZMa MZD q(-<*) LM?Va LN?;ZMGC

g()(//#/ ., *.4 8,&0#-&(.*,& ,< #B:#).4 (&0 *&.#//#8.%(/4 *& -#0*(.*&' :,4*.*,&4D ."# )#'*-# 4#. %:
4@-6,/*8 *&4.*.%.*,&4 ,< 0*)#8. :,:%/() *&8/%4*,& ., #-:"(4*7# *.4 /#'*.*-(8@ ."),%'" ( 0*)#8.
8,&&#8.*,& 2*." ."# :#,:/#C !"#4# *&8/%0#0 ."# K,)3#)45 ],%&8*/4D ( 4@4.#- -,0#/#0 (<.#) ."# #B(-:/#
,< s%',4/(+*(& 4#/<;-(&('#-#&. 6%. 2*.",%. (&@ )#(/ 0#8*4*,&;-(3*&' 8(:(8*.@D ."# Y)#(. k(.*,&(/
I44#-6/@ (4 ."# <,)-(/ /#'*4/(.%)# ,< 1,-(&*(D 8,//(6,)(.*,& 2*." ."# _).",0,B ]"%)8"D (&0 ( 4#)*#4
,< ,<<*8*(/ -(44 #+#&.4 (&0 4@-6,/*8 -,-#&.4 ,< ."# :#,:/#54 0*)#8. 8,&.(8. 2*." ]#(%t#48% (&0 "*4
<(-*/@C E& ."# /(.# :#)*,0 ,< ."# )#'*-#D %&0#) ."# 8,&0*.*,&4 ,< *&8)#(4*&' :)#44%)# 6@ #8,&,-*8
0#8/*&#D #B.#)&(/ 0#6. (&0 *&.#)&(/ .#&4*,&4D ."#4# :,/*.*8(/ .,,/4 2#)# 8,-:/#-#&.#0 6@ ."# )"#.,)*84 ,<
4*#'#D ."# 0*48,%)4# ,< &(.*,&(/ -().@)0,-D (&0 (..(834 ('(*&4. ."# $%&'()*(& -*&,)*.@ FY(6(&@* =>>>D
k,+l3 =>LNGC

I/.",%'" 1,-(&*(54 4,8*(/*4. 0#+#/,:-#&. #<<,). 4.().#0 <),- ( /,2#) /#+#/ ,< *&0%4.)*(/*7(.*,&D (&0
."#)#<,)# 8,%/0 6%*/0 ,& ( /()'#) )#4#)+,*) ,< (')*8%/.%)(/ "*&.#)/(&0D 6@ ."# 4#8,&0 "(/< ,< ."# LMZ>54
."# #B"(%4.*,& ,< )%)(/ )#4,%)8#4 ,< (')()*(& /(6,) (&0 ."# 4%64#H%#&. /(6,) 4",).('# )#(8"#0 ."# /#+#/4
."(. -,)# *&0%4.)*(/*7#0 &#*'"6,)4 #B:#)*#&8#0 *& ."# LMO>54C !"# 8,%&.#)-#(4%)#4 ."(. (*-#0 ., 3##:
%: ."# '),2." ,< *&0%4.)*(/ :),0%8.*,& ."),%'" &#2 /#'*4/(.*,& (&0 )#,)'(&*7(.*,&4 -#. (& *&8)#(4*&'
0*44(.*4<(8.*,& ,< 2,)3#)4C J",).('#4 *& 8(:*.(/ ',,04 8,-6*&#0 2*." /(6,) 4",).('# (&0 2,)3#)45
0*44(.*4<(8.*,& 8,&.)*6%.#0 ., ( 0#8)#(4# ,< *&0%4.)*(/ :),0%8.*+*.@C K"*/# 0,-#4.*8 ,*/ :),0%8.*,&
:/(@#0 ( /()'# ),/# *& 4"*#/0*&' ."# 0*)#8. #<<#8.4 ,< ."# LMZQ ,*/ 8)*4*4D *&.#)&(/ :),0%8.*,& 8(:(8*.*#4
:#(3#0 *& LMZZC !"# #<<#8. 2(4 <#/. 6,." 6@ *&.#)&(/ *&0%4.)*(/ :),0%8.*,&D (&0 *& ."# 0#8/*&# ,< #B.#)&(/
.#)-4 ,< .)(0#C _&# -(*& .,,/ <,) 8,-:#&4(.*,& ."(. ."# 1,-(&*(& )#'*-# #-:/,@#0 2(4 *&8)#(4*&' ."#
.)(0# 2*." !"*)0 K,)/0 8,%&.)*#4C 1#:/*8(.*&' "*#)()8"*#4 ,< %&#+#& #B8"(&'# 6@ #B:,).*&' *&0%4.)*(/
:),0%8.4 (&0 *-:,).*&' (')()*(& :),0%8.4 (&0 )(2 -(.#)*(/4D 1,-(&*( 8,%/0 8(:.%)# 4,-# .)(0# 4%):/%4
*& "()0 8%))#&8@D (&0 %4# *. ., 8,-:#&4(.# <,) ."# 0#<*8*.4 ,< .)(0# 2*." K#4.#)& :().&#)4C !"*4
6),(0#&*&' ,< .)(0# )#/(.*,&4 2*." !"*)0 K,)/0 8,%&.)*#4 2(4 (88,-:(&*#0 6@ ( 4"*<. *& <,)#*'& :,/*8@C

LN



E& LMZ=D ]#(%t#48% 0#8/()#0 1,-(&*( ( 4,8*(/*4. 0#+#/,:*&' 8,%&.)@D (&0 4.().#0 ., 4.#: %: *& +()*,%4
*&.#)&(.*,&(/ ,)'(&*7(.*,&4 (4 ( )#:)#4#&.(.*+# ,< ."*4 :,4*.*,& FU()&#.. LMM=GC

!"#4# 8,-:#&4(.*,& 4.)(.#'*#4 -(&('#0 ., 0#/(@ #8,&,-*8 8)*4*4 %&.*/ ."# #()/@ LM?>54C s#. 6@ LM?LD
#B.#)&(/ 0#<*8*. 2(4 #B(8#)6(.#0 6@ 8,&.*&%#0 *&+#4.-#&. *&., #&#)'@;*&.#&4*+# *&0%4.)@ %&0#) ."#
8,&0*.*,&4 ,< )(*4*&' :)*8#4 ,< ,*/ *-:,). (&0 ."# "(/.*&' ,< ,*/ 6().#)4 2*." E)(& (&0 E)(H 0%# ., ."# 2()D
(4 2#// (4 6@ ."# '),2." ,< 0#6. 4#)+*8# )(.#4 <),- #()/*#) /,(&4C !"# )#'*-# )#4%/.#0 ., (& ER9 /,(&C
!"# 8,&0*.*,&4 ,< ."# /,(& *&8/%0#0 0#8)#(4*&' ."# :(8# ,< *&0%4.)*(/*7(.*,&D (&0 *&8)#(4*&' *&+#4.-#&.
*& (')*8%/.%)#C E& ( <#2 -,&."4D ."# ER9 4.,::#0 ."# /#&0*&' :),8#44D (4 1,-(&*( 0*0 &,. 4%88%-6 .,
."#4# 8,&0*.*,&4C E& ,)0#) ., (+,*0 :)#44%)# <,) #8,&,-*8 )#<,)-4 /*3# *& g,/(&0 %&0#) 4*-*/()
8,&0*.*,&4D ]#(%t#48% :),:,4#0 (& #B.)#-# (%4.#)*.@ :(83('# ., 4#)+*8# ."# /,(&D 2"*8" 2(4 (88#:.#0
6@ ."# ER9C !"*4 :(83('# :)#48)*6#0 ."# *&8)#(4# ,< #B:,).4 F., '(*& "()0 8%))#&8@ <,) 0#6. 4#)+*8#GD
(&0 )(0*8(/ 8%.4 *& *&.#)&(/ 8,&4%-:.*,&C E&0%4.)*(/*7(.*,& #<<,).4 2#)# -(*&.(*&#0D 0#4:*.# ."# <(8. ."(.
4#+#)# 4",).('#4 (&0 /(83 ,< .#8"&,/,'@ /#0 ., /,2 H%(/*.@ (&0 %&8,-:#.*.*+# :),0%8.4 FU(& =>L=GC I.
."# #&0 ,< LM?=D ]#(%t#48% (&&,%&8#0 ( :),')(- ., :(@ 6(83 (// #B*4.*&' /,(&4 %4*&' ."# 4(-# -#.",0D
2*." ."# (*- ., #/*-*&(.# /#&0#)45 *&</%#&8# ,& #8,&,-*8 (&0 :,/*.*8(/ ',+#)&(&8#C !"*4 (&42#) ., ."#
0#6. 8)*4*4 ,< ."# LM?>54 <,//,2#0 ( :(." 8,&.)(0*8.,)@ ., ."# $%&'()*(& ,&#a 2"*/# *& $%&'()@ #B.#)&(/
0#6. 8,&.)*6%.#0 ., *&8)#(4*&' /*6#)(/*7(.*,&D ."# LM?>54 *& 1,-(&*( 2#)# 8"()(8.#)*7#0 6@ #B.)#-#
<,)-4 ,< (%4.#)*.@D 0##:#&*&' 8#&.)(/*7(.*,&D ."# -(*&.#&(&8# ,< <,)8#0 *&0%4.)*(/*7(.*,&D (&0 #<<,).4 .,
#/*-*&(.#0 0#:#&0#&8# <),- *&.#)&(.*,&(/ /#&0#)4C U@ LM?ZD ]#(%t#48% "(/.#0 ."# 8,--%&*8(.*,& ,<
#8,&,-*8 0(.( F2"*8" 2(4 (-,&' ."# 8,&0*.*,&4 ,< ."# ER9 /,(&GD 2*." ."# ()'%-#&. ."(. 1,-(&*(
0,#4 &,. &##0 K#4.#)& <*&(&8*&' (&@ -,)#C

E&.#):)#.(.*,&4 ,< ."# ]#(%t#48% )#'*-# .#&0 ., (..)*6%.# ( 0#8*4*+# ),/# ., ."# 0*8.(.,)45 :#)4,&(/
8"()(8.#) (&0 (-6*.*,&4C !"*4 3*&0 ,< #B:/(&(.*,& 4##-4 ., 6# 4%::,).#0 6@ ."# :,/*.*84 ,< :#)4,&(/
8%/.C U#4*0#4 :#)4,&(/ (4:#8.4D U(& F=>LVG (..)*6%.#4 ."# 4##-*&'/@ *//,'*8(/ -(*&.#&(&8# ,< <,)8#0
*&0%4.)*(/*7(.*,& %&0#) ."# 8,&0*.*,&4 ,< #B.)#-# (%4.#)*.@ (4 (& #<<#8. ,< ."# )#'*-#54 4:#8*<*8
&#,4.(/*&*4. *0#,/,'@C $,2#+#)D ]),2."#) FLM??G ()'%#4 ."(. ."# :,/*.*84 ,< ."# 1,-(&*(& )#'*-# *& ."#
LM?>54 8,))#4:,&0 ., ."# ,6c#8.*+# :,44*6*/*.*#4 ., -(*&.(*&*&' :,2#) 2*."*& ."# #B.#)&(/ 8*)8%-4.(&8#4
,< ."# 8,%&.)@54 2,)/0;#8,&,-*8 *&.#')(.*,& (. ."# .*-#D (&0 *& ."*4 4#&4#D ()# &,. ,&/@ 6,%&0 .,
:#)4,&(/ :4@8",/,'@ ,) *0#,/,'@C

E& ."# LM?>54D ."# :,/*.*84 ,< #B.)#-# (%4.#)*.@ 2#&. "(&0 *& "(&0 2*." ."# 0##:#&*&' ,< (%.",)*.()*(&
4%::)#44*,&C K"*/# 2,)3#)45 0*48,&.#&. 2(4 (/4, 4%::)#44#0D ."# 8,&.),/ ,< #B:#).4 (&0 *&.#//#8.%(/4
8,&4.*.%.#0 ( 4:#8*(/ <,8%4 <,) 4#8%)*.@ <,)8#4 Fg,#&()% =>LQGC E& ."# :#)8#:.*,& ,< ."#4# 4.)(.(D )#'%/()
:#)4#8%.*,&D .,'#."#) 2*." *&4.*.%.*,&(/ (&0 :,/*.*8(/ -()'*&(/*7(.*,&D 8(-# ., 6# 8,&&#8.#0 2*." ."#
*&8)#(4*&' &(.*,&(/ :,:%/*4. )"#.,)*8 ."# )#'*-# %4#0 ., /#'*.*-(.# *.4 8#&.)(/*7(.*,& ,< :,2#)C A+#&
.",%'" -(&%(/ 2,)3#)4 /*+#0 (&0 2,)3#0 %&0#) -,)# 4#+#)# 8,&0*.*,&4D :().*8*:(.#0 *& )#6#//*,&4 ."(.
2#)# +*,/#&./@ 4%::)#44#0D (&0 2#)# :(). ,< ."# LM?M ^#8#-6#) )#+,/%.*,&D ."# :#)8#:.*,& ,< (& (&.*;
*&.#//#8.%(/ (//*(&8# 6#.2##& 8,--%&*4. 0*8.(.,)4"*: (&0 :,:%/() 4.)(.( )#-(*&#0 ( 4*'&*<*8(&. #/#-#&.
,< :,4.;4,8*(/*4. -*00/# 8/(44 :,/*.*84C

!"# $%&'()*(& #&+*),&-#&.(/ -,+#-#&. (&0 1,-(&*(& 2,)3#)45 -,6*/*7(.*,&4 *& /(.#
4,8*(/*4-

LO



E& $%&'()@D ."# /()'#4. -,+#-#&. ."(. /(.#) 8(-# ., 6# (83&,2/#0'#0 (4 ( -,+#) ,< ."# )#'*-# 8"(&'#
2(4 ."# #&+*),&-#&.(/ -,+#-#&. F9/#*48"#) LMMQGC !"# .2, -(*& *44%#4 ."(. ."# -,+#-#&. .()'#.#0
2#)# 6,." 8,&&#8.#0 ., ."# 4:#8*<*8*.*#4 ,< 2,)/0 #8,&,-*8 *&.#')(.*,&D (&0 ."# *&.#)&(/ :)#44%)#4 ."#@
:),0%8#0C !"# <*)4. 2(4 ."# :/(& ,< ."# Y(6uv3,+,`k('@-(),4 6())('# (&0 "@0),#/#8.)*8 :,2#) :/(&.D
2"*8" 2(4 *&*.*(//@ <,)'#0 6@ *&0%4.)*(/ :/(&&*&' *& ."# LMN>54 ., 4#)+*8# ."# <%.%)# '),2." *& #&#)'@
8,&4%-:.*,&D (&0 6#8(-# (8.%(/*7#0 6@ ."# )#:#)8%44*,&4 ,< ."# LMZQ ,*/ 8)*4*4C I4 8"#(: J,+*#. ,*/
6#8(-# *&(88#44*6/#D #&#)'@ :),8%)#0 8#&.)(/ :)*,)*.@ *& #8,&,-*8 :,/*8@C A&#)'@ *-:,). ., 4%4.(*& ."#
*&0%4.)@ )#H%*)#0 "()0 8%))#&8@D ( 8%-6#)4,-# 2#*'". ,& (& #8,&,-@ #&.(&'/#0 6#.2##& ."# &##04 ,<
.#8"&,/,'@ *-:,).4 (&0 ."# *&8(:(8*.@ ., 4%4.(*& .",4# *-:,).4 6@ #B:,).4 ., "()0 8%))#&8@ -()3#.4C E&
."# &())(.*+# ,< ."# (&.*;2(.#)2,)34 -,+#-#&.D ."# Y(6uv3,+,` k('@-(),4 :/(& 2(4 8)*.*8*7#0 (4 (&
#B:)#44*,& ,< (& ,%.0(.#0D ('')#44*+# (&0 -#'(/,-(&*(8 :),c#8.D 2"*8" 4#)+#4 &, ,."#) (*- ."(&
)#*&<,)8*&' ."# /,'*8 ,< 8#&.)(/ :/(&&*&'D (&0 )%*&4 ."# *&.)*8(.# /*+*&' .*44%# ,< &(.%)(/ (&0 "%-(&
"(6*.(.4 FW()'"( LM?LD U,44l&@* LM?MD g(c3,44@ =>>OD J7(6d LMMVGC A&+*),&-#&.(/*4. ()'%-#&.4 (6,%.
*&.)*8(.#/@ 6(/(&8#0 #8,/,'*8(/ 4@4.#-4 .")#(.#&#0 6@ ."# 6())('# 2#)# <,)-%/(.#0 (4 ( -#.(:",) ,< ."#
8,&.)(4. 6#.2##& ."# ().*<*8*(/D )*'*0 (&0 8,#)8*+# &(.%)# ,< :/(&&*&'D (&0 -,)# 4:,&.(&#,%4 (&0
0#-,8)(.*8 <,)-4 ,< 4,8*(/ ,)'(&*7(.*,&C E& /*&# 2*." 0*44*0#&. &())(.*+#4D :/(&&*&' 2(4 .",%'". ,< (4
*))(.*,&(/D *.4 *))(.*,&(/*.@ <,//,2*&' <),- ."# /,'*8 ,< ( 4@4.#- 6%*/. ,& ."# -(B*-*7(.*,& ,<
6%)#(%8)(.*8 :,2#)C

!"# 4#8,&0 -(*& *44%# ,< #&+*),&-#&.(/ (8.*+*4- *& /(.# 4,8*(/*4. $%&'()@ 2(4 .,B*8 8"#-*8(/ 2(4.#D
:),0%8#0 *& *&8)#(4*&' H%(&.*.*#4 6@ 8"#-*8(/ :/(&.4 (&0 4.,)#0 *& %&:),.#8.#0 4*.#4 ."(. "#/0 0(&'#)4
<,) &#()6@ 4#../#-#&.4C E& ."# &())(.*+# ,< ."# #&+*),&-#&.(/ -,+#-#&. (&0 *.4 *&.#)&(.*,&(/
8,--%&*8(.*,&D ."*4 %&4(<# .)#(.-#&. ,< .,B*8 2(4.# <,//,2#0 <),- ."# )#:)#44*+# (&0 *))#4:,&4*6/#
8"()(8.#) ,< ."# 4,8*(/*4. 4@4.#- .,2()04 *.4 8*.*7#&4 (&0 &(.%)#C 9),- ."# :#)4:#8.*+# ,< 2,)/0
#8,&,-*8 *&.#')(.*,&D ."# *&8)#(4#0 :),0%8.*,& ,< 8"#-*8(/ 2(4.# 2(4 /*&3#0 ., .2, -(*& <(8.,)4a ."#
'#&#)(/ /(83 ,< *&+#4.-#&. 8(:(8*.@ ., *-:),+# 2(4.# -(&('#-#&. 0%# ., ."# 8,&0*.*,&4 ,< 0#6.
)#:(@-#&. ., *-:),+# 2(4.# -(&('#-#&.D (&0 ."# :)#44%)# .,2()04 #B:,).4 ."(. ()# (6/# ., '#&#)(.#
"()0 8%))#&8@C $()0 8%))#&8@ :)#44%)# :%4"#0 *&0%4.)*(/ :,/*8@ .,2()04 4,/%.*,&4 ."(. "(+# ( )#/(.*+#
/,2 /#+#/ ,< *&+#4.-#&.D 6%. 8(& 4.*// '#&#)(.# #B:,). 8(:(8*.@C !,B*8 8"#-*8(/ .#8"&,/,'*#4 2#)#
:().*8%/()/@ 4%*.(6/# <,) ."(. :%):,4#C I& *//%4.)(.*+# #B(-:/# *4 ( 8(4# 8,&+#@#0 6@ q4%74( Y*//#54
F=>>ZG )#4#()8" ,& 2(4.# )#'*-#4 *& 4,8*(/*4. $%&'()@C !"# 8"#-*8(/ 8,-:(&@ U%0(:#4. ]"#-*8(/
K,)34D ,&# ,< ."# 6*''#4. <*)-4 *& ."# 4#8.,)D :),0%8#0 !]U <,) #B:,). ., I%4.)*(C !]U 2(4 (
8,-:,&#&. 4, .,B*8 ."(. *. 2(4 (/4, %4#0 <,) ."# "#)6*8*0# I'#&. _)(&'#D ( 4%64.(&8# (::/*#0 6@ ."# fJ
-*/*.()@ *& ."# W*#.&(- K()C E. 2(4 :)#8*4#/@ ."# .,B*8*.@ ,< !]U 2"@ $%&'()@ 8,%/0 8(:.%)# -%8"
&##0#0 #B:,). 8(:(8*.*#4 <),- *.4 :),0%8.*,&D 0%# ., ."# 4.),&'#) #&+*),&-#&.(/ )#'%/(.*,&4 *& I%4.)*(
."(. -(0# *.4 /,8(/ :),0%8.*,& *-:,44*6/#C !"*4 3*&0 ,< 8"#(:#) (&0 -,)# )*43@ :),0%8.*,& ,< 8"#-*8(/4
<,) #B.#)&(/ .)(0# 2(4 ( .,,/ ."(. 2(4 (/4, %4#0 6@ ,."#) &,&;8,)# #8,&,-*#4 -(&#%+#)*&' %&0#)
4*-*/() 8,&0*.*,&4C I4 ( $%&'()*(& ().*8/# :%. *. *& LMZZD #B:/(*&*&' 2"@ ."# 8,4.4 ,< #&+*),&-#&.(/
:),.#8.*,& 8(&&,. 6# *&8/%0#0 *& 8"#-*8(/ :),0%8.*,&a

SE. *4 *-:,44*6/# ., )#(/*7# ."#4# 8,4.4 *& ,%) #B:,). :)*8#4C E&0%4.)*(/ 8(:(8*.*#4 <,%&0#0 ,& ."# ,*/ (&0
'(4 <*#/04 ,< I)(6*8 8,%&.)*#4 :)#4#&. ( 4.),&' 8,-:#.*.*,& *& *&0%4.)*(/ -()3#.4D (4 ."#@ 0, &,.
%&0#).(3# #8,/,'*8(/ 8,4.4D (&0 8(& 2,)3 2*." 8,&4#H%#&./@ /,2 :)*8#4C !"*4 *4 (/4, ,&# ,< ."# <(8.,)4
2"@ 2# ()# &,. (6/# ., )#(/*7# 8,4.4 ,< #8,/,'*8(/ -#(4%)#4 *& ,%) #B:,).4T FU)#*.&#) LMZZa QGC

!"# #&+*),&-#&.(/ -,+#-#&. :/(@#0 (& *-:,).(&. ),/# *& ."# *&.#)&(/ 8)*.*8*4- ,< ."# )#'*-#D (&0
6#8(-# (& *-:,).(&. (8.,) ,< ."# 0#-,&4.)(.*,&4 ,< ."# )#'*-# 8"(&'# FJ7*)-(* LMMMD 1,-4*84 =>>QGC

LZ



E& ."*4 :),8#44D ."# *44%# ,< #&+*),&-#&.(/ :),.#8.*,& 8(-# ., 6# /*&3#0 2*." 0#-(&04 ., #-:/,@ -,)#
0#+#/,:#0 (&0 #&+*),&-#&.;<)*#&0/@ K#4.#)& .#8"&,/,'*#4D (&0 ( 8,))#4:,&0*&' 8)*.*H%# ,< ."#
6(832()0&#44 ,< 4,8*(/*4. .#8"&,/,'@ ."(. 8(%4#4 #&+*),&-#&.(/ "()-C \*3# *& ,."#) <*#/04D ."#
(6,/*4"-#&. ,< 4,8*(/*4- 2(4 8,&8#*+#0 *& ."# #&+*),&-#&.(/ 0#6(.# (4 *-:/@*&' ( :),-*4# ."(. 2,%/0
-(3# *. :,44*6/# <,) $%&'()@ ., 8(.8" %: 2*." K#4.#)& #&+*),&-#&.(/ &,)-4C _& ."# 4.)%8.%)(/ /#+#/D
",2#+#)D ."# )#/(.*,& ,< #8,&,-*8 4%6,)0*&(.*,& ."(. ',+#)&#0 6,." ."# :/(& ,< ."# Y(6uv3,+,`
k('@-(),4 6())('# (&0 ."# :),6/#- ,< .,B*8 8"#-*8(/ 2(4.#D 8,&.*&%#0 ., 0#<*&# #&+*),&-#&.(/
:,/*8*#4 (<.#) LM?MC

E& ."# :),8#44 ,< ."# )#'*-# 8"(&'#D ."# *44%# ,< #&+*),&-#&.(/ -#(4%)#4 8(-# ., 6# #&.(&'/#0 2*."
H%#4.*,&4 ,< &#2 .#8"&,/,'@ *-:,).4D (&0 ."# :()(//#/ #/*-*&(.*,& ,< /,8(/D /,2#) .#8"&,/,'@ :),0%8.4
<),- /,8(/ -()3#.4C AB(-:/#4 *&8/%0# 8(4#4 /*3# ."# kA9]_ +#&.%)# 8(:*.(/ .)%4. <%&0#0 6@
J8(&0*&(+*(& 8,%&.)*#4 ., <,4.#) #8,/,'*8(/;.#8"&,/,'*8(/ *&+#4.-#&.4 *& A(4.#)& A%),:# (0-*&*4.#)#0
6@ ."# k,)0*8 E&+#4.-#&. U(&3D ,) ."# o#-*)(;!)(6(&.;K().6%)' 8(.(/*7(.,) c,*&. 8,-:(&@D 2",4#
4(/#4 2#)# 4%64*0*7#0 6@ ."# 4.(.# (&0 6,,4.#0 6@ ( 6(& ,& .2,;4.),3# #&'*&#4 FY('@* =>LNGC E& ."#
:#)*,0 ,< :)*+(.*7(.*,&;/#0 <,)#*'& 0*)#8. *&+#4.-#&.D ."# *44%# ,< .,B*8 8"#-*8(/ 2(4.# 0%-:4
.)(&4<,)-#0 *&., ."# *44%# ,< &#2 2(4.# *&8*&#)(.,)4 6%*/. 6@ K#4.#)& 8,-:(&*#4 *& $%&'()*(&
/,8(.*,&4D 2"*8" (/4, 6%)&. 2(4.# #B:,).#0 ., $%&'()@ <),- K#4.#)& 8,%&.)*#4C E& 0#6(.#4 (),%&0 ."#
/,8(.*,& (&0 6%*/0*&' ,< ."#4# *&8*&#)(.,)4D *&+#4.,)4 :,*&.#0 (. ."# .,B*8*.@ ,< #B*4.*&' 2(4.# 0%-:4D
(&0 ()'%#0 ."(. ."#*) *&+#4.-#&.4 2,%/0 :),+*0# "*'"#) /#+#/D K#4.#)& .#8"&,/,'@ ., #/*-*&(.# ."#*)
)*434C $,2#+#)D *&8*&#)(.,)4 (/4, :),0%8#0 .,B*8 #<<#8.4D 2"*8" 4.().#0 &#2 8,&</*8.4 /,8(//@ FY*//#
=>>ZGC !"*4 :),8#44 8(-# ., 6# 8)*.*8*7#0 6@ #&+*),&-#&.(/ (8.*+*4.4 *& .#)-4 ,< S2*/0 8(:*.(/*4-T (&0
S#8,8,/,&*(/*4-T F$():#) =>>OGC

E& LM?MD (& *&+#4.*'(.*+# ().*8/# .)(8*&' ( 8(4# ,< 4,*/ :,//%.*,& :)#4#&.4 ( 4&(:4",. ,< ."# 8"(&'*&'
4,8*(/ /(&048(:# *& ."# $%&'()*(& 8,%&.)@4*0#D :),+*0*&' 4",). 4%--()@ ,< *&.#)&(/;#B.#)&(/ )#/(.*,&4
,< #&+*),&-#&.(/ "()- <),- /(.# 4,8*(/*4- ., :,4.;4,8*(/*4. .)(&4*.*,&C J.().*&' <),- ."# 4,8*(/*4.
8"#-*8(/ 8,-:(&@ 0%-:*&' .,B*8 2(4.# 0%# ., /(83 ,< *&+#4.-#&. 8(:(8*.@D ."# 4.,)@ 8,&.*&%#4 2*."
."# *&8*&#)(.*,& ,< .,B*8 2(4.# 6@ &#2 K#4.#)& 8,-:(&*#4D (&0 7,,-4 *& ,& ."# (::#()(&8# ,< /,8(/
-*00/#-#& 2", 6%@ ."# 6())#/4 #-:.*#0 <),- .,B*8 2(4.# <,) -(3*&' 6)(&0@C !"*4 )#4%/.4 *& ( 4#)*#4 ,<
.,B*8 :,*4,&*&' *& ."# ),24 ,< 0(@ /(6,)#)4 ., 2",- ."# 6)(&0@ *4 4,/0C !"# 4.,)@ *4 :().*8%/()/@ .#//*&'
*& .#)-4 ,< ."# &#2 :,4.;4,8*(/*4. 4,8*(/ "*#)()8"@ 2"#)# /,8(/4 :),0%8# "(/<;*//#'(/ *&8,-# <),- ."#
2(4.# ,< ."# &#2D #&+*),&-#&.(//@ <)*#&0/@ *&8*&#)(.*,&D (&0 ."# .,B*8 #<<#8. ."*4 :),0%8#4 ,& ."#
/,2#4. /,8(/ 4,8*(/ 4.)(.( )#-(*&4 ,%.4*0# ,< ."# c%)*40*8.*,& ,< *&4.*.%.*,&(/ 8,&8#)&a

w."# 4%)<(8# ,< .,B*8 4,*/ "(4 6##& 8,//#8.#0 (&0 0%-:#0 *& 8,&8)#.# 8,&.(*&#)4C s#. ."# :/(4.*8 6())#/4
2"*8" "(+# 6##& #-:.*#0 <),- .,B*8 2(4.# 6#<,)# ."# *&8*&#)(.*,& 2#)# 4,/0 (. ( 8"#(: :)*8# ., /,8(/4D
2", %4#0 ."#- <,) -(3*&' 6)(&0@C FCCCG I& (/8,",/,'*4. :"@4*8*(& <),- J7#347l)0 2(4 4%):)*4#0 ., 4##
",2 <(4. (/8,",/*84 *& o*43h)e4 0#')(0#0C E. *4 &,. #(4@ ., -,&*.,) .,B*8 6)(&0@D 4*&8# *. *4 8,&4%-#0
6@ ."# &#2 4.)(.%- ,< 0(@ /(6,)#)4 #-:/,@#0 6@ 2*&# <()-#)4CT F!(&l84 LM?MG

E& 1,-(&*(D ."# -,4. 4*'&*<*8(&. -,6*/*7(.*,&4 ('(*&4. ."# )#'*-# *& ."# /(.# :#)*,0 ,< 4,8*(/*4- 2#)#
.",4# ,< "#(+@ *&0%4.)@ 2,)3#)4 (&0 -*&#)4C !"# /()'#4. 4.)*3# 2(4 ."(. ,< ."# P*% W(//#@ -*&#)4 *&
LMZZD )#4%/.*&' *& 4#+#)# )#:#)8%44*,&4 F^#/#.(&. LMMND 1%4 =>>ZGC !")## @#()4 /(.#)D ."# 9)## !)(0#
f&*,& ,< ."# K,)3*&' g#,:/# ,< 1,-(&*( 2(4 <,)-#0 2*." .2#&.@ <,%&0*&' -#-6#)4C I<.#) ."#*)
<,%&0*&' 0,8%-#&. 2(4 )#(0 *& 1(0*, 9)## A%),:#D ."#*) &%-6#)4 ')#2 ., =V>>C !"# %&*,& (*-#0 .,
)#:)#4#&. 0#-(&04 ('(*&4. 2,)4#&*&' 2,)3*&' (&0 /*<# 8,&0*.*,&4D (&0 ."# )#:)#44*,& ,< 2,)3#)45

L?



)*'".4C !"# )#'*-# )#(8.#0 2*." <(4. (&0 +*,/#&. -#(4%)#4 ` "%&0)#04 ,< :#,:/# 2#)# ())#4.#0D <,//,2#0
6@ :#)4#8%.*,&D :"@4*8(/ +*,/#&8#D :4@8"*(.)*8 8,&<*&#-#&.D 0#:,).(.*,& ,) :)*4,& 4#&.#&8# Fo()(.&@83@
#. (/C LM?>a ?>GC E& LM?O;?ZD (&,."#) 4#)*#4 ,< 4-(//#) 8,&</*8.4 6),3# ,%. *& <(8.,)*#4 (),%&0 ."#
8,%&.)@C !"# 4#)*#4 :#(3#0 *& ."# 4.)*3# ,< *&0%4.)*(/ 2,)3#)4 *& U)(x,+D <,//,2#0 6@ 4*-*/()
)#.(/*(.*,&4C

E& ."# 8(4# ,< ."# LMZZ P*% W(//#@ 4.)*3#D ."# *--#0*(.# 8(%4# ."(. 4:()3#0 8,(/ -*&#)45 :),.#4. 2(4 ."#
#B.#&4*,& ,< 2,)30(@4 ., (*0 ."# )#8,&4.)%8.*,&4 <,//,2*&' ."# LMZZ #()."H%(3#D (&0 ( .)(&4<,)-(.*,&
,< ."# :#&4*,& 4@4.#- ."(. <,)6*0 .",4# ,& 0*4(6*/*.@ :#&4*,& ., 8,&.*&%# ., 2,)3 (&0 )(*4#0 ."# '#&#)(/
)#.*)#-#&. ('#C !"#4# (8%.# ')*#+(&8#4 ,&/@ 8,&4.*.%.#0 ."# :#(3 ,< 0*48,&.#&. ."(. "(4 6##& 6%*/0*&' %:
0%# ., /,2 2('#4 (&0 :,,) /*+*&' 8,&0*.*,&4D (&0 ."# <(8. ."(. 2,)3#)4 2#)# #B:#8.#0 ., #B8##0
:/(&&#0 :),0%8.*,& .()'#.4 0#4:*.# ."#4# 8,&0*.*,&4D (&0 2#)# :%&*4"#0 6@ :(@8"#83 8%.4 *< ."#@
)#-(*&#0 6#/,2 ."#- F1%4 =>>ZGC !"*4 #B.)#-# :)#44%)# ,& 8,(/ -*&#)4 )#</#8.#0 ."# )#'*-#54 #<<,).4
., -(*&.(*& ."# :(8# ,< <,)8#0 *&0%4.)*(/*7(.*,& 0#4:*.# ."# :)#44%)# ,< '),2*&' #&#)'@ :)*8#4 (&0
*&.#)&(/ /(6,) 4",).('#C ],(/ -*&*&' (4 ( 4,%)8# ,< *&.#)&(/ #&#)'@ :),0%8.*,& 6#8(-# *-:,).(&. *&
(//#+*(.*&' ."# :)#44%)# <,) ,*/ *-:,).4D (&0 ."#)#6@ 4/,2*&' ."# :(8# ,< *&0#6.#0&#44C !"*4 :)#44%)#
2(4 "(&0/#0 )(."#) 6@ ."# -#(&4 ,< 8,#)8*,& ."(& ."(. ,< )#2()04D 2"*/# /*<# 4.(&0()04 2#)# &(.*,&(//@
)#0%8#0 *& ,)0#) ., -(B*-*7# *&0%4.)*(/ *&+#4.-#&.C

_& L I%'%4. LMZZD QNC>>> -*&#)4 :%. 0,2& 2,)3 *& ."# P*% W(//#@ -*&#4C !"#@ 8/(*-#0 ."(. ."#@
2,%/0 ,&/@ (88#:. ., 4:#(3 ., ]#(%t#48% *& :#)4,& (6,%. ."#*) 0#-(&04C !"# &#B. 0(@D .2, "*'";/#+#/
-#-6#)4 ,< ."# g,/*.6%), +*4*.#0 ."# 48#&#D ,&# ,< 2",- 8(-# <),- ( -*&#) 6(83'),%&0 "*-4#/<C
J.)*3#)4 "#/0 6,." ,< ."#- 8(:.*+#D (&0 0#-(&0#0 ( 0*)#8. -##.*&' 2*." ]#(%t#48%C _& Q I%'%4.D
]#(%t#48% .)(+#/#0 ., ."# +(//#@54 8#&.)(/ 8*.@ ,< \%:#&* <),- "*4 U/(83 J#( +(8(.*,&C $# 2(4 ')##.#0
6@ ."# 4/,'(& S]#(%t#48% (&0 ."# :#,:/#TD( /*&# :),0%8#0 2*."*& ."# )#'*-#54 ,<<*8*(/ 0*)#8. :,:%/*4.
*0#,/,'*8(/ 8,--%&*8(.*,&D (&0 S\%:#&* =MyTD )#<#))*&' ., ."# LM=M P*% W(//#@ 4.)*3# 2"*8" 2(4 (/4,
%4#0 (4 (& #/#-#&. ,< ."# :().@54 ,<<*8*(/ "*4.,)*8(/ &())(.*+#C !"#4# )#<#)#&8#4 ., ."# )#'*-#54 ,2&
/#'*.*-(.*,& *0#,/,'@ 4#)+#0 ., ,:.*-(/*7# -*&#)45 6()'(*&*&' :,4*.*,&[ 6%. ."# 6()'(*& (/4, *&8/%0#0
#/#-#&.4 ,< .")#(.C K,))@*&' <,) "*4 :"@4*8(/ 4(<#.@ (-*04. ."# (&')@ 8),20D ]#(%t#48% -(0# :),-*4#4
., )(0*8(//@ (-#/*,)(.# -*&#)45 4*.%(.*,&D (&0 (+,*0 )#.(*/(.*,&4 F^#/#.(&. LMMNa =VQ;ND Y,4% =>>ZGC $#
6/(-#0 -*00/# -(&('#-#&. <,) ."# -*4.(3#4 8(%4*&' -*&#)45 :/*'".C !"*4 -,+#D (/4, <*..*&' *&., ."#
)#'*-#54 '#&#)(/ /#'*.*-(.*,& 4.)(.#'@D )#4,&(.#0 2*." 2,)3#)45 0*48,&.#&. 2*." 4.),&' 2,)3:/(8#
"*#)()8"@ ."(. 4.,,0 *& 4"(): 8,&.)(4. 2*." ."# 4/,'(&4 ,< 2,)3#)45 :,2#)C !"*4 ')*#+(&8# 2(4
#B:)#44#0 *& ."# (&.*6%)#(%8)(.*8 4/,'(& S0,2& 2*." ."# 8,--%&*4. 6,%)'#,*4*#yT F]#4#)#(&% =>>VGC

!"# (::#()(&8# ,< (& (//*(&8# 6#.2##& ]#(%t#48% (&0 ."# -*&#)4D ."(. 8,%/0 4,/+# -*&#)45 :),6/#-4 6@
#/*-*&(.*&' -*00/# -(&('#-#&.54 -*4.(3#4 (/,&' ."# /*&#4 ,< ."# )#'*-#54 *0#,/,'*8(/ &())(.*+# ,<
0*)#8. :,:%/*4-D 0*0 &,. /(4. /,&'C I4 4,,& (4 ]#(%t#48% /#<. ."# +(//#@D .",%4(&04 ,< 4,/0*#)4 -()8"#0
*&C !"# :)#4#&8# ,< ."# 4#8)#. 4#)+*8# 2(4 48(/#0 %:D (&0 )#.(/*(.*,&4 4.().#0 2*." +*,/#&. *&.#)),'(.*,&4C
R(*& ,)'(&*7#)4 ,< ."# 4.)*3# 2#)# 0#8/()#0 -*44*&' *& ( <#2 2##34C R(&@ :().*8*:(&.4 2#)# .(3#& .,
."# ",4:*.(/ ,) :4@8"*(.)@C _."#)4 2#)# 4#&. ., :)*4,& (&0 ., 2,)3 8(-:4C _& ."# 2",/#D %: ., V>>>
-*&#)4 /,4. ."#*) c,64D (&0 "%&0)#04 ,< <(-*/*#4 2#)# 0#:,).#0 ., ,."#) )#'*,&4 ,< ."# 8,%&.)@
F]#4#)#(&% =>>VD 1%4 =>>ZD W()'( =>LLD =>LQGC _&8# ."# .")#(. ,< 2,)3#)45 4#/<;,)'(&*7(.*,& 2(4
4%88#44<%//@ 4%60%#0D 8,&8#44*,&4 )#'()0*&' 2,)3*&' 8,&0*.*,&4 (&0 <,,0 4%::/@ 2#)# 8(&8#/#0C

!"# *&0%4.)*(/ 4.)*3# 4#)*#4 ,< LM?O;LM?Z (/4, )#(8.#0 ., '),2*&' 2,)3:/(8# :)#44%)# /*&3#0 .,
-(*&.(*&*&' <,)8#0 *&0%4.)*(/*7(.*,&D 8,%:/#0 2*." ."# 0)(4.*8 (%4.#)*.@ -#(4%)#4 *&.),0%8#0 (4 (

LM



8,&0*.*,& ,< #B.#)&(/ 0#6. )#:(@-#&.C I4 :(). ,< ."# 0#6. )#:(@-#&. :),')(- 4.().#0 *& LM?=D -,4. ,<
(')*8%/.%)(/ :),0%8.*,& 2(4 )#,)*#&.#0 ., #B:,).D /#(0*&' ., ( 4#+#)# <,,0 4",).('#C E& LM?ZD 4.)*3#)4 *&
]/%c (&0 !%)0( c%4.*<*#0 2,)3 4.,::('# 6@ 8/(*-*&' ."(. ."#@ &##0#0 .*-# ., 4.(&0 *& /*&# <,) 6)#(0
FY(6(&@* LM?ZGC !"#4# 4.)*3#4 2#)# (/4, "(&0/#0 6@ ( 8,-6*&(.*,& ,< .#-:,)()@ 8,&8#44*,&4 (&0
+*,/#&. )#.(/*(.*,&4C I<.#) ."# U)(x,+ 4.)*3#D <,,0 4%::/@ 2(4 .#-:,)()*/@ *&8)#(4#0 *& /()'# *&0%4.)*(/
8#&.#)4[ -#(&2"*/#D ( "%&0)#0 2#)# ())#4.#0D .,).%)#0 (&0 0#:,).#0C J,-# 2#&. -*44*&' 2*.",%. ( .)(8#
F_:)#( X _/() =>>QGC

U(4#0 ,& ."# (6,+#D ."# 8,&0*.*,&4 ,< ."# $%&'()*(& #&+*),&-#&.(/ (&0 1,-(&*(& 2,)3#)45
-,6*/*7(.*,&4 *& /(.# 4,8*(/*4- 2#)# 8,&&#8.#0 &,. ,&/@ ., ."# '#&#)*8 .)(*.4 ,< ."# 4,8*(/*4. )#'*-#
F4%8" (4 8#&.)(/ :/(&&*&' ,) /(83 ,< :,/*.*8(/ <)##0,-GD ,) ., /,8(/ +()*(.*,&4 ,< *.D 6%. (/4, ., ."#
4:#8*<*8 8,&4.#//(.*,&4 ,< ",2 ."# .2, &(.*,&(/ #8,&,-*#4 *&.#')(.#0 *&., 2,)/0 #8,&,-*8 :),8#44#4
<,//,2*&' LMZQC \,,3*&' (. 4:#8*<*8 8,&4.#//(.*,&4 ,< 2,)/0 #8,&,-*8 *&.#')(.*,& -(@ #B:/(*& 2"@ ."#
:/(& ,< ( -#'(:),c#8. <,) ( "@0),#/#8.)*8 :/(&.D .,B*8 8"#-*8(/ 2(4.#D ."# %&6#()(6/# 2,)3/,(0 *& 8,(/
-*&*&' (&0 *&0%4.)@D ,) ."# /(83 ,< 6(4*8 <,,04.%<<4 #-#)'#0 (4 8,&0*.*,&4 <,) /,8(/ :),.#4.4 ),,.#0 *&
.)(&4&(.*,&(/ :),8#44#4C _< 8,%)4#D /*3# (&@ 8,&0*.*,& ,< -,+#-#&. <,)-(.*,&D ."#4# 0, &,. #B:/(*& ."#
#B(8. 6%*/0%: ,< ."# -,+#-#&.4D 6%. ."#@ 0, 8(4. 4,-# /*'". ."# :().*8%/() 3*&0 ,< ('#&8*#4 (8.*+(.#0 *&
."#4# -,6*/*7(.*,&4C

E& 1,-(&*(D 2"(. -(0# 8,(/ -*&#)4 (&0 *&0%4.)*(/ 2,)3#)4 /*3#/@ 4%6c#8.4 ,< :),.#4. 2(4 &,. ,&/@ ."#
<(8. ."(. ."# *&0%4.)*(/ #<<,). :%. ( 4.),&' 6%)0#& ,& ."#*) 4",%/0#)4D 6%. (/4, 6#8(%4# ."#4# 2#)# ."#
4#8.,)4 8)%8*(/ ., 4%4.(*&*&' ."(. #<<,).C !"*4 2(4 #B:)#44#0 6@ 2,)3 )#H%*)#-#&.4 (4 2#// (4 6@
4@-6,/*8 4.(.#-#&.4 (6,%. ."# *-:,).(&8# ,< ."#*) 2,)3D #-6#00#0 *& ( 0*48,%)4# ,< 2,)3 "#),*4- ."(.
')(&.#0 4,-# 4#/#8.*+# :)*+*/#'#4 *& 2('# (&0 /*+*&' (//,2(&8#4 F2"*8" 8(-# ., 6# #),0#0 (<.#) LMZQGC
]#(%t#48%54 :,/*.*8(/ 4.)(.#'@ ., -()'*&(/*7# ."# .#8"&,8)(.*8 :,2#) ,< *&.#//#8.%(/4 (&0 #-:"(4*7# (
:,/*.*8(/ (//*(&8# 2*." ."# 2,)3*&' -(44#4 ,& ."# 4@-6,/*8 /#+#/ 2(4 *&4.*.%.*,&(/*7#0 *& +()*,%4 <,)-4
,< 2,)3#)45 S(%.,&,-@S (&0 S8,&4%/.(.*,&DT 2"*8"D #+#& *< &,. (6/# ., *&</%#&8# )#(/ 0#8*4*,&;-(3*&'D
8,%/0 :),+*0# ."# *//%4*,& ,< ( 4@-6,/*8 )#4,%)8# *& 6()'(*&*&'C E4.+(& $,447%D ,&# ,< ."# P*% W(//#@
4.)*3# ,)'(&*7#)4D )#-#-6#)#0 "*4 ,2& )#/*(&8# ,& ."*4 )"#.,)*8 0%)*&' "*4 *&.#)),'(.*,&4 *& ."#
<,//,2*&' 2(@a

S$# /,,3#0 (. -# (4 *< E 2#)# (& *0*,. <,) 8,&<#44*&' 4%8" ,%.)('#,%4 8"()'#4C
; ],-)(0# $,447%D 2"(. 3*&0 ,< #B:/(&(.*,& 8(& @,% '*+#D ",2 8(& @,% (88,%&. <,) @,%) 0##04z
; W#)@ 4*-:/@ ` E 4(*0C ; E ,&/@ &##0 ., H%,.# ."# 2,)04 ,< ."# '#&#)(/ 4#8)#.()@ ,& ."# E{C ],&')#44C
F|G ."# '#&#)(/ 4#8)#.()@ #&8,%)('#0 #+#)@,&# ., 6# ,%.4:,3#&D (&0 #B:/,)# (// :),6/#-4 *& (& ",&#4.
2(@C !"*4 *4 2"(. "# 4(*0[ 6%. E ."*&3 ."(. *& ,)0#) <,) "*4 -#44('# ., 6#8,-# )#(/*.@D (&0 &,. -#)#/@ (
.%)& ,< 4:##8"D 2# &##0 ., :),+# "*4 :,*&. 6@ ,%) (8.*,&T F]4(/,' LM?MGC

!"(. 2,)3#)45 -,6*/*7(.*,&4 %.*/*7#0 ."# )#'*-#54 *0#,/,'@ (4 ( )#4,%)8# <,) 6()'(*&*&' 2(4 &,. ,&/@
6(4#0 ,& ."# ]#(%t#48% )#'*-#54 4:#8*<*8 (&.*;.#8"&,8)(8@ (&0 0*)#8. :,:%/*4. 4.)(.#'@D 6%. (/4, ,& (
/,&'#) .)(0*.*,& ,< 0*)#8. 6()'(*&*&' 2*." "*'";)(&3 8,--%&*4. /#(0#)4C J*&8# ."# LMN>54D *& 8(4#4 ,<
2,)3#)45 0*48,&.#&. *& -(*& *&0%4.)*(/ %&*.4 ."(. 6,)# ( 4.),&' 4.)%8.%)(/ 4*'&*<*8(&8#D 6%. (/4, "(0 (
4.),&'#) .)(0*.*,& ,< 2,)3#)45 ,)'(&*7(.*,&D ."# :().@ 4#&. "*'";)(&3 8,--%&*4. /#(0#)4 2*."
6(83'),%&04 *& ."# /,8(/ :/(&. ., 6()'(*& 2*." 2,)3#)4C !"#4# <%&8.*,&()*#4 4.#::#0 %: (4 :#)4,&(/
-#0*(.,)4 6#.2##& 2,)3#)4 (&0 ."# :().@D ,<.#& :),-*4*&' 4:#8*(/ :),8##0*&'4 (&0 :)*+*/#'#4C !"*4
.#8"&*H%# ,< :(8*<*8(.*,& 2(4 .@:*8(//@ 8,-:/#-#&.#0 6@ 8,-6*&(.*,&4 ,< 8,&8#44*,&4 (&0 )#:)#44*+#
-#(4%)#4C J.)*3#)45 4.)(.#'*#4 (/4, )#/*#0 ,& ."# .#8"&*H%# ,< :#)4,&(/ 6()'(*&*&' 2*." ( "*'";)(&3

=>



/#(0#) 2", "(0 /,8(/ ),,.4D (&0 #+#& *&*.*(.#0 4%8" -,-#&.4 ,< -#0*(.*,&C E& ."# P*% W(//#@D 6#4*0#4 ."#
LMZZ 4.)*3#D ."*4 :(..#)& ,< 6()'(*&*&' 2(4 (::/*#0 (/4, *& LMZ=D LM?>D (&0 LM?LC g)#+*,%4/@D ^#c (/4,
:#)4,&(//@ (8.#0 (4 4%8" ( -#0*(.,) *& LMN= ,) LMNZ *& <(8# ,< 4.)*3*&' )(*/2(@ 2,)3#)4D %4*&' "*4
/#'*.*-(8@ (4 ( :().@ -#-6#) 2", 4.().#0 "*4 :,/*.*8(/ 8()##) <),- ,)'(&*7*&' ."# LMQQ 4.)*3# (. ."#
Y)*+*}( :/(&. ,< ."# 1,-(&*(& 1(*/2(@4 FY('@* =>LNGC E& LMNZD 2"#& Y)*+*}( 2,)3#)4 :),.#4.#0 8%.4 *&
."# 6(4# 2('# ."(. 2#)# (&&,%&8#0 *& :%&*4"-#&. <,) &,. <%/<*//*&' ."# :),0%8.*,& :/(&D ."# *&<,)-(&.
,< 1(0*, 9)## A%),:# )#:,).#0 ."# <,//,2*&' 8,&+#)4(.*,&C ^#c 8/(*-#0 ."(. :),6/#-4 2#)# 0%# .,
-(&('#-#&.D (&0 #B#-:.#0 2,)3#)4

w,)0#)*&' ."(. ."#@ -%4. 6# #B8%4#0 ,< ."*&'4 ."(. ()# )#(//@ ."# <(%/. ,< 6(0 ,)'(&*7(.*,& FCCCG J,%)8#
(43#0 ."# ,<<*8*(/ (88,-:(&@*&' "*- 2"@ 4,-#."*&' *4 &,. 0,&# ., (+,*0 ."*4 0*48,&.#&.-#&.D ."(. *4
2"@ ."# 8,//#8.*+# 2,)3 8,&.)(8. *4 &,. 8"(&'#0C J-*/*&'D ."# 1%-(&*(& ,<<*8*(/ )#:/*#0a p!"#&
Y"#,)'"*%;^#c 8,%/0 &,. 6# ."# 5<(."#) ,< ."# )(*/),(045 (&@ /,&'#)D (&0 2,%/0 /,4# <,)#+#) ."#
:,:%/()*.@ "# #&c,@4 &,2 *& ."# 4",:45T F$f _JI Q>>;O>;LD V=VGC

!"# H%,.# *4 *//%4.)(.*+# ,< ."# 2(@ .(8.*84 ,< :#)4,&(/ 8,&.(8. 2#)# .*#0 ., 6,." /#(0#)45 (&0 2,)3#)45
:,4*.*,&4 (&0 ."#*) -(&#%+#) 4:(8# 2*."*& ."# 4(-# 4.)%8.%)# ,< :,2#)C !"*4 :(..#)& ,< 8,&</*8.
-(&('#-#&. "(4 6##& 0#48)*6#0 6@ 4.%0*#4 ,< 2,)3#)45 -,6*/*7(.*,&4 (<.#) ."# )#'*-# 8"(&'#D .,, F1%4
=>>ZD W()'( =>LLD =>LQGC

E& ."# 8(4# ,< ."# LMZZ P*% W(//#@ 4.)*3#D ."# 8,&.)(4. 6#.2##& ."# %4# ,< ."# 4/,'(& S]#(%t#48% (&0 ."#
:#,:/#yT (&0 ."# "()4"&#44 ,< )#.(/*(.*,&4 (/4, *//%4.)(.# ."# 0*<<#)#&8# <),- <,)-4 ,< :),.#4. 2"#)#
*&.#//#8.%(/4 <,)-%/(.# "*'"/@ 0#+#/,:#0D 8,"#)#&. (&0 (64.)(8. #B:)#44*,&4 ,< :,/*.*8(/ 8)*.*8*4-C !"#
/(..#) <,)-4 ,< 8)*.*H%#D #-6,0*#0 *& .#B. 0,8%-#&.4D 8,%/0 6# #(4*/@ )#:)#4#&.#0D 0*44#-*&(.#0 (&0
(-:/*<*#0 *& K#4.#)& -#0*(C 1,-(&*(& 2,)3#)45 -,6*/*7(.*,&4 :),0%8#0 <#2 4%8" 0,8%-#&.4D (&0 ."#
:),8#44 ,< ."#*) 4.)%''/# 2(4 /#44 4%*.(6/# ., 6# )#:)#4#&.#0 *& ."# <,)- ,< (64.)(8. :,/*.*8(/ 8)*.*8*4- ,<
."# 4,8*(/*4. 4@4.#-C I4 ( :()(//#/ 8(4#D U,..,&* F=>LZG -#&.*,&4 ."(. 4:,&.(&#,%4 :),.#4. 6@ #."&*8
-*&,)*.*#4 2(4 #(4*#) ., 4%::)#44 (&0 8,+#) %:D (4 ."#@ )()#/@ )#(8"#0 ."# .")#4",/0 ,< *&.#)&(.*,&(/
-#0*( (..#&.*,&C 9,)-%/(.#0 2*."*& ."# :,2#) /,'*8 ,< 0*)#8. :#)4,&(/ 6()'(*&*&'D (&0 (00)#44#0
('(*&4. 4.)%8.%)(/ 8,&0*.*,&4 ,< ,+#).*-# 2,)3 (&0 <,,0 4",).('#D ."# #B:)#44*,&4 ,< 1,-(&*(&
2,)3#)45 4.)%''/#4 2#)# &,. 4%*.#0 ., 6#8,-# (64.)(8. -,0#/4 ,< :,/*.*8(/ 8)*.*H%#C 9),- (-,&' ."#
.",%4(&04 ,< 2,)3#)4 2", 6#8(-# ."# +*8.*-4 ,< )#.(/*(.*,&4D +#)@ <#2 ),4# ., :,4*.*,&4 4*-*/() .,
0*44*0#&. *&.#//#8.%(/4 2",4# &(-# 6#8(-# 4@-6,/4 ,< :,/*.*8(/ 4.)%''/# (<.#) LM?MC

E& $%&'()@D ."# (&.*;4,8*(/*4. 8)*.*H%# ,< ."# #&+*),&-#&.(/ -,+#-#&. 2(4 <,)-%/(.#0 6@ ."#
-,+#-#&.54 *&.#//#8.%(/ -#-6#)4 *& ( "*'"/@ 0#.(*/#0D (64.)(8. <,)-D 8,-:(.*6/# 2*." K#4.#)&
8)*.*8*4- FU,44l&@* LM?MD ^,6,4 #. (/C LM??GC I8.,)4 0*)#8./@ (<<#8.#0 6@ #&+*),&-#&.(/ :),6/#-4D /*3#
*&"(6*.(&.4 ,< +*//('#4 .")#(.#&#0 6@ 0(- 8,&4.)%8.*,&D ,) :#,:/# /*+*&' 8/,4# ., .,B*8 8"#-*8(/ 2(4.#
0%-:4D :().*8*:(.#0 *& -,6*/*7(.*,&4 ,&/@ *&.#)-*..#&./@C R,)# 4*'&*<*8(&. :),.#4.4 .,,3 :/(8# *& ."#
8(:*.(/D (&0 (00)#44#0 &,. ,&/@ #&+*),&-#&.(/ *44%#4D 6%. #B:)#44#0 ( -,)# '#&#)(/ 8)*.*H%# ,< ."#
4@4.#-C ^%# ., ."# <(8. ."(. #&+*),&-#&.(/*4- 2(4 ( 8(%4# 4%::,).#0 6@ ."# 4@4.#- FY*//# =>>ZGD (&0
., ."# 6),(0#) 4:(8# (//,2#0 <,) *&.#//#8.%(/ :,/*.*84D #&+*),&-#&.(/*4- 8,%/0 6#8(-# ( :)#/*-*&()@
'),%&0 <,) ,::,4*.*,&(/ :,/*.*84 Fg*83+(&8# LMM?GC _::,4*.*,&(/ ()'%-#&.4 <,)-%/(.#0 *& ."# .#)-4 ,<
#&+*),&-#&.(/*4- 2,%/0 /(.#) 6#8,-# :(). ,< .)(&4*.*,& &())(.*+#4D (4 -(&@ ,< ."# :),-*&#&. -#-6#)4
,< ."# -,+#-#&. 6#8(-# *-:,).(&. (8.,)4 (&0 +,*8#4 ,< ."# )#'*-# 8"(&'# FY('@* (&0 E+(&8"#+(
=>LZGC Y),2*&' 8,&.),/ 6@ K#4.#)& /#&0#)4 (/4, -#(&. ."(. (::#(/4 ., K#4.#)& (%0*#&8#4 6@ /,8(/
,::,4*.*,& <,)8#4 8,%/0 <%&8.*,& (4 ( :,/*.*8(/ )#4,%)8# (&0 :),.#8.*,&C !"# 8(:(8*.*#4 ,< *&.#//#8.%(/

=L



8)*.*H%# 2#)# (/4, *&8)#(4#0 6@ ,+#)/(:4 2*." (&0 4%::,). <),- )#<,)-#) 4#'-#&.4 2*."*& ."# :().@
(::()(.%4 FU,83-(& =>>>D Y('@* =>LNGC 9*&(//@D A(4.;K#4. -,+#-#&. 0*(/,'%#4 #&"(&8#0 ."#
*&.#//*'*6*/*.@ ,< /,8(/ -,+#-#&. &())(.*+#4 *& K#4.#)& 8*)8/#4C E& 8,&.)(4.D *& 1,-(&*(D 2,)3#)45
-,6*/*7(.*,&4 ."#-4#/+#4 0*0 &,. 4:#(3 ."# /(&'%('# ,< (64.)(8. :,/*.*8(/ 8)*.*H%#D (&0 ."#
-()'*&(/*7(.*,& (&0 4%::)#44*,& ,< *&.#//#8.%(/ 8)*.*H%# (&0 ."# /(83 ,< 4*'&*<*8(&. 8,&.(8.4 6#.2##&
*&.#//#8.%(/ 0*44*0#&.4 (&0 2,)3#)45 -,6*/*7(.*,&4 )#0%8#0 ."# :,44*6*/*.@ <,) *&.#//#8.%(/ 8)*.*H%# .,
-#0*(.# (&0 .)(&4/(.# 6#.2##& 2,)3#)45 0#-(&04 (&0 K#4.#)& (%0*#&8#4C R#(&2"*/#D ."# )#'*-#54
8#&.)(/ #<<,). ., )#0%8# K#4.#)& *&</%#&8# ."),%'" 0#6. )#:(@-#&. /*-*.#0 ."# #<<#8. ,< K#4.#)&
8,--%&*8(.*,&C

9),- :,4.;4,8*(/*4. 0#+#/,:-#&. ., -*00/# 8/(44 -,6*/*7(.*,&4 (<.#) =>>?

\(.# 4,8*(/*4. 8,&4.#//(.*,&4 ,< *&.#')(.*,& 4#. 0*<<#)#&. 8,&0*.*,&4 <,) :,4.;4,8*(/*4. :,/*.*84 *& ."# .2,
8,%&.)*#4C E& 1,-(&*(D ."# -(*&.#&(&8# ,< ."# :),')(- ,< <,)8#0 *&0%4.)*(/*7(.*,&D ."# 4.),&'
8#&.)(/*7(.*,& ,< :,2#)D (&0 ."# -()'*&(/*7(.*,& ,< #B:#).4 (&0 *&.#//#8.%(/4 <,)#8/,4#0 ."# <,)-(.*,& ,<
)#<,)- <)(8.*,&4 4%::,).*&' /*6#)(/ )#<,)-4 2*."*& ."# :().@C f&/*3# *& -,4. /(.# 4,8*(/*4. )#'*-#4D *&
1,-(&*( ."#)# 2(4 &, *&.#)&(/ 0#6(.# 6#.2##& S,).",0,BT (&0 S/*6#)(/T <)(8.*,&4 2*."*& ."# :().@C
E&.#)&(/ ,::,4*.*,& 4.),+# ., '(*& :,2#) ."),%'" 8,%:4 )(."#) ."(& )#<,)-C E&0##0D ."# ^#8#-6#)
)#+,/%.*,& ,< LM?MD ."# ,&/@ 6/,,0@ )#+,/%.*,& *& ."# 4#)*#4 ,< )#'*-# 8"(&'#4 *& ."# )#'*,&D 2(4 %4#0
*& ."# -(&&#) ,< :(/(8# 8,%:4 ., :%. ."# 4#8,&0 /*&# ,< :().@ /#(0#)4 *& :,2#)C U(4#0 ,& ."*4 8,&.*&%*.@
2*." ."# :)#+*,%4 :().@ /*&#D #()/@ :,4.;4,8*(/*4. :,/*8*#4 (*-#0 ., -(*&.(*& ( -,0#/ ,< &(.*,&(/
0#+#/,:-#&. .*#0 ., *&0%4.)*(/*7(.*,& 4%::,).#0 6@ :),.#8.*,&*4-C !"# g,4.,/(8"# 8,--*44*,& ."(. /(*0
0,2& ."# :),')(- ,< -()3#.*7(.*,& :)#48)*6#0 ( ')(0%(/ .)(&4<,)-(.*,& .,2()04 ( -*B#0 #8,&,-@ 2*."
( 4.),&' 4.(.# 4#8.,)D 4*-*/() ., ."# 9)#&8" *&0*8(.*+# :/(&&*&' ,< ."# :,4.2() @#()4 FU(& =>LZGC !"*4
&#2 +#)4*,& ,< &(.*,&(/ 0#+#/,:-#&. :,/*8*#4 8())*#0 4.),&' 8,&.*&%*.*#4 2*." ."# :)*&8*:/#4 ,<
*&0%4.)*(/ 0#+#/,:-#&. :),-,.#0 6@ *&.#)2() )*'".;2*&' )#'*-#4 (4 2#// (4 2*." 4,8*(/*4. &#,4.(/*&*4.
*&0%4.)*(/*7(.*,&C E& .#)-4 ,< 8/(44 (4:#8.4D *& ."# 8,&.#B. ,< :)*+(.*7(.*,& ."*4 &#2 +#)4*,& 8(& 6#
0#48)*6#0 (4 ( :),c#8. ., 8)#(.# (&0 :),-,.# 4.(.#;4%::,).#0 0,-#4.*8 8(:*.(/ FU(& =>LVGC
\*6#)(/*7(.*,& ."(. (8.%(//@ ,:#&#0 0,-#4.*8 #8,&,-@ <,) <,)#*'& *&+#4.-#&.D /*3# ."# :),8#44 ."(.
4.().#0 *& $%&'()@ (<.#) LM?O 0*0D ,&/@ 4.().#0 *& 1,-(&*( 2*." ."# )#<,)-4 8())*#0 ,%. 6@ ."#
1,-(&*(& ^#-,8)(.*8 ],&+#&.*,& ',+#)&-#&. 6#.2##& LMMO;=>>>D (&0 )#(8"#0 *.4 <%// +#)+# 2*." ."#
:),8#44 ,< kI!_ (&0 Af *&.#')(.*,& 0%)*&' ."# =>>>54C

E& 8,&.)(4. ., $%&'()@D ]7#8",4/,+(3*( ,) g,/(&0 FA@(/ =>>QD J7#/j&@* #. (/C LMMOGD *& 1,-(&*(
0*44*0#&. *&.#//#8.%(/4 0*0 &,. 6#8,-# 0,-*&(&. (8.,)4 ,< ."# )#'*-# 8"(&'#C !"# k(.*,&(/ J(/+(.*,&
9),&.D ."# :,/*.*8(/ ,)'(&*7(.*,& <,)-#0 <),- 6%)#(%8)(.4D .#8"&,8)(.4 (&0 0*44*0#&. *&.#//#8.%(/4 2"*8"
4.#::#0 %: (4 ."# ,)'(&*7(.*,&(/ )#:)#4#&.(.*+# ,< ."# )#+,/%.*,&D 4,,& 6#8(-# ."# .#))(*& ,< 8,-:#.*&'
6%)#(%8)(.*8 (&0 .#8"&,8)(.*8 <)(8.*,&4C $%-(&*4.*8 *&.#//#8.%(/4 4,,& 2*."0)#2 <),- ."# 8,(/*.*,&D (&0
c,*&#0 ,."#) :,/*.*8(/ *&*.*(.*+#4 ` -,4./@ ."# )#;#4.(6/*4"-#&. ,< "*4.,)*8(/ :().*#4D ,) /*6#)(/ kY_4
Fg#.),+*8* =>>OGC !"*4 <)(8.*,& ,< *&.#//#8.%(/4D 2"*8" "(4 (/4, 6##& ."# -,4. -()'*&(/*7#0 0%)*&' /(.#
4,8*(/*4-D <#/. ."(. *. 2(4 /,4*&' ."# :,2#) 4.)%''/# ,< ."# .)(&4*.*,&D (&0 4.().#0 ., *&.#):)#. ."#
8,(/*.*,& ,< 6%)#(%8)(.4 (&0 .#8"&,8)(.4 (4 ."# 4%)+*+(/ ,< 8,--%&*4-D (&0 c,*&*&' )#;#4.(6/*4"#0
"*4.,)*8(/ :().*#4 F."# k(.*,&(/ \*6#)(/ g().@ (&0 ."# k(.*,&(/ g#(4(&.45 g().@G *& (& #<<,). ., )#*&<,)8#
*.4 :,/*.*8(/ ,::,4*.*,&C

==



I<.#) P(&%()@ LMM>D ."#4# :().*#4D 6,." 4%::,).*&' /*6#)(/ )#<,)-4D 4.().#0 ., ,)'(&*7# 0#-,&4.)(.*,&4 *&
U%8"()#4. 0#-(&0*&' ."(. :)#+*,%4 -#-6#)4 ,< ."# 8,--%&*4. :().@ 6# <,)6*00#& ., :().*8*:(.# *&
0#-,8)(.*8 #/#8.*,&4C ^#4:*.# ."# 0#-,&4.)(.*,&4D ."# k(.*,&(/ J(/+(.*,& 9),&.D /#0 6@ E,& E/*#48%D (
"*'" /#+#/ <,)-#) :().@ 8(0)#D 2,& ( 4#8%)# +*8.,)@ ,& ."# <*)4. <)## #/#8.*,&4D ."(&34 ., ."# 6),(0
-,6*/*7(.*,& -(8"*&# *&"#)*.#0 <),- ."# 8,--%&*4. :().@C K"#& ."# /*6#)(/ ,::,4*.*,& 8,&.*&%#0 .,
0#-,&4.)(.# (<.#) ."# #/#8.*,& )#4%/.4 8(-# ,%.D 8/(*-*&' ."# &%//*<*8(.*,& ,< ."# )#4%/.4D E/*#48% 0#8/()#0
."# 4*.%(.*,& (4 ( .")#(. ., ."# 4.(6*/*.@ ,< :,4.;)#+,/%.*,&()@ 0#-,8)(8@C 1#/@*&' ."# <,)-#) :().@
(::()(.%45 :#&#.)(.*,& ,< -*&#)45 ,)'(&*7(.*,&4D E/*#48% 8(//#0 P*% W(//#@ -*&#)4 ., U%8"()#4. ., 0#<#&0
."# )#4%/.4 ,< ."# ^#8#-6#) )#+,/%.*,&C E& P%&# LMM>D -*&#)4 0*)#8.#0 6@ ."# J#8%)*.(.# 2#)#
.)(&4:,).#0 ., U%8"()#4.D (&0 (..(83#0 0#-,&4.)(.,)4 (&0 ,."#) 8*.*7#&4D .()'#.*&' *&0*+*0%(/4 2*."
*&.#//#8.%(/ (::#()(&8# F#C'C :#,:/# 2#()*&' '/(44#4D 1%4 =>>ZGC E& ."# #@#4 ,< #0%8(.#0 4.)(.( (8),44
."# 8,%&.)@D ."# ",))*6/# :*8.%)#4 ,< ."# LMM> S-*&#)*(0T 4#(/#0 ."# 4@-6,/*8 ,::,4*.*,& 6#.2##&
S8,--%&*4-T (4 ."# (//*(&8# ,< #B;8,--%&*4.4 (&0 :,:%/() 4.)(.(D (&0 S0#-,8)(8@T (4 ."# :),')(- ,<
K#4.#)& *&.#')(.*,& )#:)#4#&.#0 6@ #0%8(.#0 :#,:/#C f&*+#)4*.@ JH%()#D ."# /,8(.*,& ,< ."# /*6#)(/
,::,4*.*,&54 0#-,&4.)(.*,&D 6#8(-# ( '#,')(:"*8(/ 4@-6,/ ,< ."*4 4@-6,/*8 8,&</*8.D 2"*8" 8(-# ., 6#
)#8%))#&./@ )#(8.%(/*7#0 *& /(.#) -,6*/*7(.*,&4C E& :,4.;4,8*(/*4. :%6/*8 0*48%44*,&4 0,-*&(.#0 6@
*&.#//#8.%(/4D ."# *-('# ,< -*&#)4 2*." 4.*834 (..(83*&' %)6(& *&.#//#8.%(/4 %&0#) ."# 0*)#8.*,& ,<
J#8%)*.(.# ,<<*8*(/4 *& LMM> :#)-(&#&./@ ,+#)2),.# -#-,)*#4 ,< <,)-#) 2,)3#) -,6*/*7(.*,&4 (&0
2,)3#)45 :().*8*:(.*,& *& ."# )#+,/%.*,&D (&0 *&+*4*6*/*7#0 ."# (&.*;',+#)&-#&. :,/*.*84 ,< /(.#)
-*&#)*(04C I&."),:,/,'*4. ^(+*0 o*0#83#/ F=>>?G &,.#0 ."(. *& ."# LMM>54D ."# *-('# ,< :"@4*8(/
2,)3#)4 4%<<#)*&' %&0#) ."# #8,&,-*8 )#:#)8%44*,&4 ,< ."# .)(&4*.*,& 8)*4*4 2(4 (44,8*(.#0 2*." ."#
-#-,)@ ,< 8,--%&*4-D (&0 ."# 4#&.*-#&.4 ,< (&.*;8,--%&*4- 8,&.)*6%.#0 ., ."#*) #B8/%4*,& <),-
:,/*.*8(/ 0#6(.#4C

E& LMM=D ."# k(.*,&(/ J(/+(.*,& 9),&. 6),3# *&., .2, :/(.<,)-4 ` ( '),%: ,< 6%)#(%8)(.4 (&0 <*&(&8*(/
#B:#).4 /#0 6@ :)*-# -*&*4.#) g#.)# 1,-(&D 2"*8" :),:,4#0 <%)."#) /*6#)(/*7(.*,&D (&0 ( '),%:
0,-*&(.#0 6@ .#8"&,8)(.4 (&0 *&0%4.)*(/ -(&('#)4 /#0 6@ E,& E/*#48%D 2"*8" 4.),+# ., -(*&.(*& ."#
:)#+*,%4 0*)#8.*,& ,< *&0%4.)*(/ :,/*8@D (&0 ( :,/*.*84 ,< 4/,2 :)*+(.*7(.*,& Fg(t.* LMMND g#.),+*8* =>>OGC
I<.#) ."# 6)#(3D E/*#48%54 <)(8.*,& 2(4 <,)-(/*7#0 %&0#) ."# &(-# ^#-,8)(.*8 k(.*,&(/ J(/+(.*,& 9),&.
F."# /(.#) J,8*(/*4. g().@GC I<.#) 2*&&*&' ."# LMM= #/#8.*,&4D ."*4 :().@ :),-,.#0 ."# :,/*.*84 ,<
:),.#8.*,&*4- (&0 /*-*.#0 :)*+(.*7(.*,&D *& /*&# 2*." *&0%4.)*(/ -(&('#)45 *&.#)#4.4 ., -(*&.(*& 0,-#4.*8
*&0%4.)*(/ 4.)%8.%)#4C g,/*.*8(//@D ."#4# :,/*8*#4 2#)# /#'*.*-(.#0 6@ )#<#)#&8#4 ., ."# :)*,)*.@ ., -(*&.(*&
c,64 (&0 :),.#8. 0,-#4.*8 *&0%4.)*(/ 4#8.,)4 ."(. ()# ,< 3#@ *-:,).(&8# ., &(.*,&(/ 4#8%)*.@ Fg(t.* LMMND
=>>OD U(& =>LVGC

E& .#)-4 ,< :),.#8.*&' 2,)3:/(8#4D ."# 4/,20,2& ,< :)*+(.*7(.*,& 0*0 &,. ,&/@ <,//,2 <),- ."#
#8,&,-*8 (&0 :,/*.*8(/ :)*,)*.*#4 ,< <,)-#) .#8"&,8)(.*8 :().@ #/*.#4C I<.#) ."# )#+,/%.*,&D *&0%4.)*(/
2,)3#)4 )#,)'(&*7*&' *&., *&0#:#&0#&. %&*,&4 ,%.4*0# ."# <,)-#) 4,8*(/*4. %&*,& (//*(&8# 8,&4.*.%.#0 (
4*'&*<*8(&. :)#44%)# ,& ."# ',+#)&-#&.D 2"*8" 2(4 (/)#(0@ 4.)%''/*&' *& .#)-4 ,< ',+#)&(&8# 8(:(8*.@
0%# ., ."# #),4*,& ,< <,)-#) 6%)#(%8)(8@C W()'( F=>LLD =>LQG 0#-,&4.)(.#4 ."(. *& )#'*,&(/
8,-:()*4,&D 1,-(&*(& %&*,&4 -(&*<#4.#0 ."# 4.),&'#4. :),.#4. 8(:(8*.@ (<.#) LM?MC J.)*3#4D <(8.,)@
,88%:(.*,&4 (&0 4.)##. 6/,83(0#4D ,<.#& /#(0*&' ., +*,/#&. 8/(4"#4 2*." ."# :,/*8#D -(0# %&*,&4 ( 4.),&'
(8.,) ,< 4.)%''/#4 (),%&0 #8,&,-*8 :,/*8@ *& ."# LMM>4C !"#4# 4.)%''/#4 :#(3#0 6@ ."# #&0 ,< ."#
0#8(0#C !"# "#(. (&0 48,:# ,< 8,&</*8. *4 2#// *//%4.)(.#0 6@ ( 4.)*3# *& U)(x,+D LMMMD 2"#)# 2,)3#)4
"#/0 ."# -*&*4.#) ,< <*&(&8# 8(:.*+#D (::/@*&' ."# 4(-# -,0#/ ,< :#)4,&(/ 6()'(*&*&' ."(. P*% W(//#@
-*&#)4 %4#0 *& LMZZC !"*4 :),.#4. 8(:(8*.@ ,< :,4.;4,8*(/*4. %&*,&4 2(4 ,&/@ 0*4-(&./#0 *& ."# =>>>54C
K*."*& ."# Af (88#44*,& :),8#44D ."# )#2)*.*&' ,< ."# /(6,) 8,0# 2(4 4%::,).#0 6@ ."# #48(/(.*,& ,<

=Q



:,/*8# )#:)#44*,& F)#(8"*&' ."# /#+#/ ,< :),.)(8.#0 6(../#4 2*." :,/*8# (&0 '#&0()-#)*#GD (
8,--%&*8(.*,& 4-#() 8(-:(*'& ."(. 4.*'-(.*7#0 %&*,&4 (4 ."# ",.6#0 ,< 8,))%:.*,&D (4 2#// (4
*&<,)-(/ (8.*,&4 6@ <,)#*'& :().*#4 *&.#)#4.#0 *& :)*+(.*7(.*,&C E& ."# 8(4# ,< !Ag1_ E(t*D ."# /(..#)
*&8/%0#0 ."# -%)0#) ,< ( %&*,& /#(0#) FW()'( =>LQGC E& W()'(5 (44#44-#&.D ."*4 +*,/#&. .,:;0,2& (8.*,&
('(*&4. %&*,&4 *& ."# #()/@ =>>>54 )#4%/.#0 *& 1,-(&*(& %&*,&4 (8"*#+*&' )#/(.*+#/@ /*../# /(4.*&'
8,&8#44*,&4 0#4:*.# ."#*) )#'*,&(//@ ,%.4.(&0*&' :),.#4. 8(:(8*.@C

9),- ."# :#)4:#8.*+# ,< E/*#48%54 :().@D ."# (//*(&8# 2*." 2,)3#)4 ` )#:)#4#&.#0 *0#,/,'*8(//@ *& .#)-4
,< c,6 :),.#8.*,&D *&0%4.)*(/ 0#+#/,:-#&. (&0 &(.*,&(/ 4#8%)*.@ ` 2(4 ( .(8.*8 *&0%8#0 6@ 2,)3#)45
:)#44%)# (4 2#// (4 6@ *&0%4.)*(/ .#8"&,8)(8@54 *&.#)#4. ., ",/0 *&.#)&(/ (&0 #B.#)&(/ :),-,.#)4 ,<
/*6#)(/*7(.*,& *& 8"#83C E& 8())@*&' ,%. ( 4%60%#0 :)*+(.*7(.*,& ."(. <(+,)#0 0,-#4.*8 8(:*.(/ <,)-(.*,&D
4@-6,/*8 (//*(&8#4 2*." 2,)3#)4 "#/:#0 4",2 :,/*.*8(/ 4.)#&'."D (&0 )#<#)#&8#4 ., 2,)3#)45 )#4*4.(&8#
8,%/0 "#/: 4%4.(*& ."#*) 4.(&0:,*&.4 *& <(8# ,< ."# ER9D K,)/0 U(&3D Af (88#44*,& 8,&0*.*,&4D (&0 /,8(/
(8.,)4 /*3# ."# U(&3 ,< ^#+#/,:-#&.D ,::,4*.*,& :().*#4D (&0 /*6#)(/ kY_4C R#(&2"*/#D %&0#) ."#
<(8(0# ,< ."# 4(-# 4@-6,/*8 (//*(&8#D %&*,&4 8,%/0 :)#44%)*7# E/*#48%54 :().@ ., 4%::,). ."# 4/,2*&' ,<
*&0%4.)*(/ 8/,4%)#4 (&0 8,&8#44*,&4 ,< 4,8*(/ :,/*8*#4C !"# 4@-6,/*8 8,--%&*8(.*,& ,< ."*4 (//*(&8#
)#*&<,)8#0 ."# *0#( ,< ( :,/*.*8(/ 8,&&#8.*,& 6#.2##& 2,)3#)4 (&0 ."# 4,8*(/*4. :().@D )#+#)6#)(.#0
#H%(//@ *& ."# :,/*.*8(/ 8,--%&*8(.*,& ,< 4,8*(/*4. (&0 ,::,4*.*,&(/ :,/*.*84C ],&.)(0*8.*,&4 6#.2##&
2,)3#)45 4.)%''/#4 (&0 4,8*(/*4. :,/*.*84 2#)# ,648%)#0 6@ ."*4 )#:)#4#&.(.*,&C

I<.#) ."# LMMO #/#8.*,&4D ."# ^#-,8)(.*8 g().@ #4.(6/*4"#0 6@ ."# /*6#)(/ <)(8.*,& ,< ."# k(.*,&(/
J(/+(.*,& 9),&. <,)-#0 ( 8,--,& ',+#)&-#&. 2*." ."# 9),&.54 /*6#)(/ ,::,4*.*,&C !"#*) :),')(- <,) (
4",83 ."#)(:@ 2(4 :)#:()#0 %&0#) ."# *&4.)%8.*,&4 ,< \#47#3 U(/8#),2*87D (44#44#0 6@ ."# -#"1"($'+
(4 ."# -,4. )(0*8(/ )#<,)- :(83('# ,< ."# )#'*,& FU(& =>LVa LO>GC !"*4 8,-*&' ., :,2#) ,< ( /*6#)(/
8,(/*.*,& (/4, 4"*<.#0 ."# :,4*.*,& ,< "%-(& *&.#//#8.%(/4C 9),- -()'*&(/ ,::,4*.*,&(/ :,4*.*,&4 *&
/*6#)(/ kY_4D -(&@ #&.#)#0 :,4*.*,&4 ,< #B:#).*4# (&0 8,&4%/.(&8@ 2*."*& ."# :),8#44 ,< #8,&,-*8
)#<,)- (&0 ."# :)#:()(.*,& ,< Af (88#44*,&C !"# )#'*-#54 4"*<. .,2()04 /*6#)(/*7(.*,& ` (/4, :#)8#*+#0
6@ /*6#)(/ ,::,4*.*,&(/ :,/*.*84 (&0 ."#*) K#4.#)& (//*#4 (4 2#/8,-# ,:#&*&' .,2()04 :),:#)
0#-,8)(.*7(.*,& ` *-:/*#0 ( 4"*<. *& <%&0*&' 8"(&&#/4 <,) ."#4# #B:#).45 2,)3D .,,D -,+*&' <),- kY_
8,--%&*8(.*,& ., (::/*#0 #B:#).*4# 2*."*& ',+#)&(&8# 4.)%8.%)#4 FU(& =>LZa LOM;LZMGC

!"# 4,8*(/ #<<#8.4 ,< 4",83 ."#)(:@ 4,,& 0#4.),@#0 ."# :,/*.*8(/ /#'*.*-(8@ ,< ."# /*6#)(/ 8,(/*.*,&D (&0
6),%'". ( &#2 #/#8.,)(/ +*8.,)@ ,< ."# 4,8*(/*4.4 *& =>>>C $,2#+#)D 6@ &,2D ."# 4.('# ,< 4.)%8.%)(/
(0c%4.-#&. (&0 :)*+(.*7(.*,&D .,'#."#) 2*." ."# %&6),3#& :,:%/()*.@ ,< ."# *0#( ,< A%),:#(& (88#44*,&
F2"*8" )#H%*)#0 (::),+(/ 6@ ."# ER9G ,&/@ -(0# :,44*6/# ( -,0#)(.*,& ,< &#,/*6#)(/*7(.*,&D 0#4:*.#
."*4 #/*.# '),%:54 *&.#)#4.4 8,//*0*&' 2*." ."# :),8#44C E& =>>VD !)(*(& Um4#48%D )#:)#4#&.*&' ."# /*6#)(/
<)(8.*,& ,< ."# 9),&.D 6#8(-# :)#4*0#&.D (&0 "#/0 ,& ., ."(. :,4*.*,& %&.*/ =>LVC ],&4#8%.*+#
',+#)&-#&.4 0%)*&' ."# Um4#48% :)#4*0#&8@ :),-,.#0 ( &#,/*6#)(/ -,0#/ ,< *&.#')(.*,&D <,8%4#0 ,&
(..)(8.*&' <,)#*'& 0*)#8. *&+#4.-#&. ."),%'" /,2#)*&' 2('#4D 8%..*&' /(6,) )*'".4D (&0 4.(.# 4%64*0*#4
0*)#8.#0 (. *&+#4.,)4D *& /*&# 2*." ."# )#H%*)#-#&.4 ,< Af (88#44*,&C

^#4:*.# '),2*&' 4,8*(/ :,/()*7(.*,&D ."# 4@-6,/*8 (&0 #8,&,-*8 #<<#8.4 ,< kI!_ (&0 Af (88#44*,&
"#/:#0 -(*&.(*& ."# /#'*.*-(8@ ,< ."*4 0*)#8.*,& <,) ( )#/(.*+#/@ /,&' :#)*,0C U#4*0#4 "*'" ",:#4
(44,8*(.#0 2*." #&.#)*&' ."#4# K#4.#)& 8/%64D ."#4# *&8/%0#0 ."# :,44*6*/*.@ ,< /(6,) -*')(.*,& ., ."#
AfD 2"*8" 4,,& ')#2 ., -*//*,&4 *& &%-6#)4D ( :().*(/ )#*&0%4.)*(/*7(.*,& 6(4#0 ,& <,)#*'& *&+#4.-#&.4D
(&0 *&8)#(4*&' 0#6.;6(4#0 8,&4%-:.*,&C E& -(c,) 8*.*#4D ."# *&</,2 ,< <,)#*'& *&+#4.-#&.4 )#4%/.#0 *&
."# <,)-(.*,& ,< ( &#2D :,4.;4,8*(/*4. -*00/# 8/(44D (&0 ."# :),/*<#)(.*,& *& K#4.#)& <,)-4 ,<

=V



8,&4%-:.*,& (&0 4#)+*8#4 *& 2"*8" ."#@ 8,%/0 #&'('# Fg#.),+*8* =>>ZD g#.),+*8* j4 g,#&()% =>LZ(GC
!"# :,/*.*8(/ :,2#) 6(4# ,< ."# 4,8*(/*4. :().@ (&0 *.4 6),(0#) &#.2,)3 ,< 4.(.#;0#:#&0#&. 0,-#4.*8
8(:*.(/ (&0 6%)#(%8)(8@ 2(4 4*'&*<*8(&./@ #),0#0 Fg,#&()% =>LZ(D OM;Z?GC I4 ."*4 :,/*.*8(/ 6/,8 8,%/0
"()0/@ :),+*0# (&@ 6#&#<*.4 ., *.4 8,&4.*.%#&8@ 6#@,&0 &()),2*&' :(.),&;8/*#&. )#/(.*,&4D *.4 :,/*.*8(/
0*48,%)4# *&8)#(4*&'/@ 4"*<.#0 .,2()04 &(.*,&(/*4. 4/,'(&4 (&0 8,&4:*)(8@ ."#,)*#4C Fg,#&()% =>LZ(a ZM;
?MGC R#(&2"*/#D ."# k(.*,&(/ I&.*8,))%:.*,& ^*)#8.,)(.#D (& ,)'(&*7(.*,& <%&0#0 6@ (& #-#)'#&8@
0#8)## *& =>>= 2*." ."# 4%::,). ,< *&.#)&(.*,&(/ :().&#)4 /*3# ."# fJ J.(.# ^#:().-#&.D (8H%*)#0 #+#)
#B:(&0*&' 8(:(8*.*#4C E&.#)/(8*&' 2*." 4#8)#. 4#)+*8#4D ."),%'",%. ."# @#()4 *. 6#8(-# ( :()(//#/ :,/# ,<
:,2#) &#B. ., ."# 4@4.#- ,< ',+#)&(&8# 6(4#0 ,& #/#8.,)(/ )#:)#4#&.(.*,& FU,..,&* =>LZGC

E& Um4#48%54 :,/*.*84D ."# 4%::,). <,) &#,/*6#)(/ *&.#')(.*,& (&0 ."# 4.)%''/# ('(*&4. 4,8*(/*4.45 :,2#)
2(4 8,-:/#-#&.#0 ,& ."# 4@-6,/*8 /#+#/ 2*." ( 4,). ,< .,:;0,2& :,:%/*4- ,) S&#,;:,:%/*4. #/*.*4-T
FJ"(<*) =>>?GC !"*4 :),-,.#0 ( 4@-6,/*8 ,::,4*.*,& 6#.2##& 8,))%:. :,/*.*8(/ #/*.#4 (&0 <,)2()0;
/,,3*&' 8*.*7#&4 2", 4%::,). ."# :),c#8. ,< K#4.#)& *&.#')(.*,&C !"# :,/*.*8(/ &())(.*+# 6%*/. ,& ."*4
,::,4*.*,& H%#4.*,&#0 ."# /#'*.*-(8@ ,< #/#8.#0 ',+#)&-#&.4 (&0 :()/*(-#&.()@ :().*#4 6@ 8/(*-*&' ."(.
."# :),8#44 ,< #/#8.*,&4 *4 0*4.,).#0 6@ 8,))%:.#0 (//*(&8#4 6#.2##& 4,8*(/*4.4 F#B;8,--%&*4.4G (&0
%&#0%8(.#0 /,2#) 8/(44#4C I'(*&4. ."*4 8,(/*.*,&D :),')#44 &##04 ., 6# 4%4.(*&#0 6@ ."# #<<,).4 ,< ."#
:)#4*0#&.*(/ ,<<*8#D (&.*;8,))%:.*,& ,)'(&*7(.*,&4D (&0 ."#*) K#4.#)& (&0 *&.#)&(.*,&(/ (//*#4C ^%)*&' ."#
:),8#44 ,< Af (88#44*,&D Um4#48% 4,/*0*<*#0 ."*4 &())(.*+# 6@ ( 4@-6,/*8 (//*(&8# 2*." (&.*8,--%&*4.
"%-(&*4. *&.#//#8.%(/4C E& =>>OD "# 8)#(.#0 ( :)#4*0#&.*(/ 8,--*..## ., (&(/@7# ."# 8,--%&*4.
0*8.(.,)4"*:D 2*." ."# :().*8*:(.*,& ,< "*4.,)*(&4 (&0 (&.*8,--%&*4. *&.#//#8.%(/4C !"# 8,--*..##54 .(43
2(4 ., :)#:()# ( )#:,). F!*4-m&#(&% #. (/C =>>OGD 6(4#0 ,& 2"*8" Um4#48% 8,%/0 ,<<*8*(//@ 8,&0#-&
."# 8)*-#4 ,< 8,--%&*4-C !"*4 '#4.%)# ),4# (&.*8,--%&*4. "%-(& *&.#//#8.%(/45 *-('# ,< 8,--%&*4-
., ."# -(*&4.)#(- ,< /*6#)(/ :,/*.*84D )#*&<,)8*&' ."# 4@-6,/*8 ,::,4*.*,& 6#.2##& #0%8(.#0D
K#4.#)&*7#0 -*00/# 8/(44#4D (&0 ."# (//*(&8# 6#.2##& #B;8,--%&*4. :,/*.*8(/ #/*.#4 (&0 ."#*)
%&#0%8(.#0 8/*#&.#/#D 2"*8" "*&0#)4 ."# :),')#44*,& ,< 8(.8";%: 0#+#/,:-#&. FU%*#) =>>ZD g,#&()%
=>LQGC

E& 1,-(&*(D .,,D ."# =>>? 8)*4*4 6),%'". ( 0#6. 8)*4*4C !"# 6%0'#. 0#<*8*. (/4, 0##:#&#0 6@ ."# :,/*.*8(/
0#8*4*,& ., 0#/(@ 8)*4*4 -#(4%)#4 <,) ."# 8(-:(*'& :#)*,0 ,< =>>? :()/*(-#&.()@ (&0 =>>M :)#4*0#&.*(/
#/#8.*,&4D (&0 *&4.#(0 )(*4# 2('#4 (&0 :#&4*,&4C ])*4*4 -#(4%)#4 4.().#0 <),- =>>MD *& ( 8,&.#B. 2"#)#
."# <*&(&8*(/ 4#8.,) 2(4 0,-*&(.#0 6@ <,)#*'& 6(&34 (&0 )#/#+(&. :,/*8*#4 2#)# 0#:#&0#&. ,& /#&0#)45
8,&.),/ FR#)#%}( (&0 ]m:)()% =>L=GD (&0 ."# )#(/ #8,&,-@ 0#:#&0#0 ,& (& #B:,). 4#8.,) 0,-*&(.#0 6@
-%/.*&(.*,&(/ *&+#4.,)4D 2", (/4, 4.#::#0 %: (4 -(*& (8.,)4 0#<*&*&' 8)*4*4 -(&('#-#&. FU(& =>LZa
=L?;=LMGC U(& ()'%#4 ."(. #+#& 2*."*& ."*4 #B.)#-#/@ &()),2 -(&#%+#) 4:(8#D 1,-(&*(& (%4.#)*.@
-#(4%)#4 4%):(44#0 #B:#8.(.*,&4 6@ ."# !),*3( FU(& =>LZa =Q>GC $# #B:/(*&4 ."*4 6@ ( /(83 ,< %: .,
0(.#D 0##:#) 3&,2/#0'# ,< *&.#)&(.*,&(/ #B:#). 0#6(.#4 ,& ."# 4*0# ,< 1,-(&*(& &#,/*6#)(/4D (&0 6@ ."#
<(8. ."(. *& *&.#)&(/ :,/*.*8(/ 4.)%''/#4D #+#& -#(4%)#4 (83&,2/#0'#0 *& ."# *&.#)&(.*,&(/ -(*&4.)#(-
/*3# :),')#44*+# .(B(.*,& 2#)# 4.*'-(.*7#0 (4 8,--%&*4. "#)*.('# ."(. ",/04 :),')#44 6(83C E& :,/*.*8(/
0*48,%)4#4 ,& 8)*4*4 -(&('#-#&.D Um4#48% (..)*6%.#0 ."# &#'(.*+# #<<#8.4 ,< ."# 8)*4*4 ., /,2#) 4.)(.(
4.*// 8())@*&' ."# 8,--%&*4. "#)*.('# ,< /,2 2,)3 #."*84 (&0 4.(.# 0#:#&0#&8#D (&0 ."#)#<,)# 4%::,).*&'
."# :,4.8,--%&*4. :,/*.*84 ,< <)## '*<.4C E. *4 ."*4 +*8*,%4 8*)8/#D "# 8/(*-#0D 2"@ ."# 2#(/." :),0%8#0
6@ ."# -*00/# 8/(44#4 8(&&,. 6# %4#0 ., :),-,.# :),')#44 FUm4#48% =>LLGC K*."*& ."*4 /,'*8D
(&.*8,))%:.*,& 8(-:(*'&4 ('(*&4. :,/*.*8*(&4 (&0 (%4.#)*.@ -#(4%)#4 2#)# #B:#8.#0 ., 8%. ."# .*#4
6#.2##& :,/*.*8(/ 8,))%:.*,& (&0 /,2;*&8,-# 4.)(.( #B:#8.*&' 4.(.# '*<.4D (&0 ."#)#6@ 8)#(.# ."#
:,44*6*/*.@ ,< :),')#44*,&a

=N



S1#(/*.@ 8)#(.#0 ( 8"(&8# <,) 1,-(&*( 6@ %&+#*/*&' ,%) 2#(3 :,*&.4C K"(. 2# &##0 &,2 *4 0#0*8(.*,&
(&0 0#.#)-*&(.*,& ., '#. )*0 ,< ."#-C F|G E< #B(-*&#0 2#//D 2# 4## ."(. *& 1,-(&*( ."# -(*& :),6/#-
*4 &,. :,+#).@D 6%. /(7*&#44 (&0 (6%4# ,< ."# 2#/<()# 4@4.#-T FUm4#48% =>L>GC

I%4.#)*.@ -#(4%)#4 2#)# 4,,& <,//,2#0 6@ 0#-,&4.)(.*,&4C g),.#4.4 6@ %&*,&4 8%/-*&(.#0 *& ( '#&#)(/
4.)*3# *& _8.,6#) =>>M F!)*< =>LVGC E& )#4:,&4#D *& =>LLD -,0*<*8(.*,&4 ,< ."# /(6,) 8,0# :)(8.*8(//@
(6,/*4"#0 ."# )*'". ., &(.*,&(/ 8,//#8.*+# 6()'(*&*&' FJ.,*8*% =>LOGC E& ."# 2*&.#) ,< =>LLD ( 2(+# ,<
4.)##. 0#-,&4.)(.*,&4 2(4 4:()3#0 6@ ."# :/(& ., :().*(//@ :)*+(.*7# ."# #-#)'#&8@ )#48%# 4#)+*8#D (&
#B8#:.*,&(//@ #<<*8*#&. (&0 :,:%/() 4@4.#-C K"#& 0#:%.@ "#(/." -*&*4.#) 1(#0 I)(<(.D ."# <,%&0#) (&0
8,,)0*&(.,) ,< ."# 4#)+*8# 4*&8# *.4 *&8#:.*,& *& ."# LMM>54D 8)*.*8*7#0 ."# -,+#D "# 2(4 <,)8#0 6@
Um4#48% ., )#4*'&D ( -,+# ."(. 8(%4#0 2*0#4:)#(0 )#4#&.-#&.C I4 ( )#4%/. ,< =>LL 2*&.#) :),.#4.4D ."#
/*6#)(/ ',+#)&-#&. <(*/#0D (&0 <),- =>L=D 4,8*(/*4. W*8.,) g,&.( .,,3 ."# :,4*.*,& ,< :)*-# -*&*4.#)C
!"# &#B. @#()4 2#)# 8"()(8.#)*7#0 6@ ( '),2*&' 8,&</*8. 6#.2##& 4,8*(/*4.4 )#/@*&' ,& ."#*) 4.*//
4*'&*<*8(&. :,/*.*8(/ &#.2,)34D (&0 /*6#)(/;.#8"&,8)(.*8 '),%:4 %4*&' #B.#)&(/ #8,&,-*8 (&0 '#,:,/*.*8(/
0#:#&0#&8# ., #),0# 4,8*(/*4. :,2#)C E& ."# 8,&.#B. ,< #8,&,-*8 8)*4*4D (%4.#)*.@ -#(4%)#4 (&0 4#)*#4 ,<
:,/*.*8(/ 48(&0(/4D 2(+#4 ,< 4.)##. 0#-,&4.)(.*,&4 <,//,2#0 #(8" ,."#)C

I<.#) ."# 8(4# ,< ."# #-#)'#&8@ )#48%# 4#)+*8#D *--#0*(.# 8(%4#4 ,< &#2 0#-,&4.)(.*,& 2(+#4
*&8/%0#0 #&+*),&-#&.(//@ "()-<%/ *&+#4.-#&.4 4%::,).#0 6@ 8,))%:.*,& *& ."# 8(4# ,< ."# 1,t*(
R,&.(&m ',/0-*&# :/(& (&0 ]"#+),&54 *&+#4.-#&. *&., 4"(/# '(4 <)(83*&' (. g%&'#t.*[ /*-*.(.*,&4 ,<
+,.*&' ,::,).%&*.*#4 <,) ."# /*6#)(//@ *&8/*&#0 0*(4:,)( (. ."# =>LV :)#4*0#&.*(/ #/#8.*,&4[ ( <*)# (. ."#
U%8"()#4. &*'". 8/%6 ],/#8.*+ ."(. 3*//#0 ,+#) O>D (&0 8,&.*&%#0 *& ( 48(&0(/ ,< ( 1,-(&*(&
:"()-(8#%.*8(/ 8,-:(&@ 4%::/@*&' ,+#) QN> ",4:*.(/4 2*." "#(+*/@ 0*/%.#0 0*4*&<#8.(&.4 ."(.
8,&.)*6%.#0 ., ."# 0#(." ,< <%)."#) ],/#8.*+ +*8.*-4 0%# ., 6(8.#)*(/ *&<#8.*,&4[ (&0 ( 4,8*(/*4. :/(& <,)
(& #-#)'#&8@ ,)0*&(&8# *& =>LZ ."(. 2,%/0 "(+# -(0# :,44*6/# <,) /#(0*&' :,/*.*8*(&4 ` *&8/%0*&'
4,8*(/*4. :().@ /#(0#) \*+*% ^)('&#( %&0#) 8)*-*&(/ *&+#4.*'(.*,& (. ."(. :,*&. ` ., 6# 0*4-*44#0 <),-
8,))%:.*,& 8"()'#4C E& =>L?D ."# -,6*/*7(.*,& 4#)*#4 2(4 8,&.*&%#0 6@ ."# S^*(4:,)( (. $,-#T :),.#4.4D
2"#)# 1,-(&*(&4 2,)3*&' (6),(0 :),.#4.#0 ('(*&4. ."# -,0*<*8(.*,& ,< ."# :#&(/ 8,0#D ."# 0*4-*44(/ ,<
."# "#(0 ,< ."# k(.*,&(/ I&.*8,))%:.*,& ^*)#8.,)(.#D ."# '(<<#4 ,< ."# 4,8*(/*4. :)*-# -*&*4.#) W*,)*8(
^(&8*/( 4##& (4 ( 4@-6,/ ,< *&8,-:#.#&. 4,8*(/*4. /#(0#)4"*:D (&0 ."# <(8. ."(. ^)('&#( 4.*// "#(0#0 ."#
]"(-6#) ,< ^#:%.*#4 0#4:*.# "(+*&' 6##& 4#&.#&8#0 ., :)*4,&C J*&8# ."# +*,/#&. )#:)#44*,& ,< %&*,&
:),.#4.4 *& ."# /(.# LMM>54 (&0 #()/@ =>>>54D (&0 ."# <,)8# (::/*#0 ('(*&4. /,8(/ )#4*4.(&8# *& g%&'#t.* .,
,:#& ."# 2(@ <,) ]"#+),&54 *&+#4.-#&.D ."# =>L? 0*(4:,)( :),.#4.4 2#)# ."# <*)4. *&4.(&8# ,< +*,/#&.
8/(4"#4 2*." ."# :,/*8# F(&0 ."# <*)4. 2"#)# 4%8" -#(4%)#4 2#)# (::/*#0 ('(*&4. -*00/# 8/(44 :),.#4.#)4D
1#%.#)4 =>L?(GC R#(&2"*/#D 8,%&.#);:),.#4.4 ,)'(&*7#0 6@ 4,8*(/*4.4 (/4, )#(8"#0 ."# +,/%-# ,<
"%&0)#0 .",%4(&0 6@ =>L? F1#%.#)4 =>L?6GC

!"),%'",%. ."# @#()4D :,/*.*8(/ 8,&</*8. 6#.2##& 8,-:#.*&' #/*.#4 6#8(-# (& *&.#')(/ :(). ,< :),.#4.
0@&(-*84C K"*/# *& ."# #()/@ @#()4D (&.*;(%4.#)*.@ 8/(*-4 0*0 &,. #B8/%0# 4,8*(/ 0#-(&04D (&0 4-(//
'),%:4 ,< &#2 /#<. (8.*+*4.4 -(0# #<<,).4 ., ."#-(.*7# :),.#4.4 *& /*&#4 4*-*/() ., K#4.#)& (&.*;(%4.#)*.@
4,8*(/ 0#-(&04D :),.#4. <)(-#2,)34 /(.#) 8(-# ., 6# 8/,4#/@ (/*'&#0 2*." ."# :,/*.*8(/ &())(.*+#4 ,< ."#
/*6#)(/ <)(8.*,& ,< :,/*.*8(/ 4.)%''/#4C _& ."# ,&# "(&0D *&4.(&8#4 ,< :),.#4.4 2#)# ,<.#& <,//,2#0 6@
)#4*'&(.*,&4 (&0 8"(&'#4 ,< ',+#)&-#&.D (&0 #/#8.,)(/ +*8.,)*#4 6@ :,/*.*8(/ 8,-:#.*.,)4 ` *& =>L=D ."#
<(*/%)# ,< A-*/ U,854 /*6#)(/ ',+#)&-#&.[ *& =>LVD ."# #/#8.*,& ,< :)#4*0#&. o/(%4 E,"(&&*4 0#4:*.# ."#
"*'"#) -,6*/*7(.*,& 8(:(8*.@ ,< "*4 4,8*(/*4. ,::,&#&.[ *& =>LOD ."# #4.(6/*4"-#&. ,< ( .#8"&,8)(.*8
',+#)&-#&. *& :/(8# ,< W*8.,) g,&.(54 4,8*(/*4. ',+#)&-#&. ."(. )#4*'&#0 (. ."# :)#44%)# ,< ."#
],/#8.*+# :),.#4.4[ *& =>LZD ."# 2*."0)(2(/ ,< ."# ,)*'*&(/ 6*// <,) ."#-,0*<*8(.*,& ,< ."# :#&(/ 8,0#D
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#.8C _& ."# ,."#) "(&0D 2"*/# :),.#4.#)4 ,<.#& #B:)#44#0 0*48,&.#&. *& <(8# ,< ."# 2",/# :,/*.*8(/ 8/(44D
."),%'",%. ."# @#()4 ."# :,/*.*8(/ #<<#8.4 (&0 <)(-#4 ,< ."# :),.#4.4 2#)# 4%88#44<%//@ 8"(&&#/#0 ,& ."#
4*0# ,< /*6#)(/;.#8"&,8)(.*8 #/*.#4D (&0 %.*/*7#0 ., 4%::,). ."#*) 4.)%''/# ., 0#4.),@ ."# :,2#) ,< 4,8*(/*4.
:,/*.*8(/ &#.2,)34D (&0 *&8)#(4# ."# :()(//#/ :,2#) ,< .#8"&,8)(.*8 (&.*8,))%:.*,& *&4.*.%.*,&4
*&0#:#&0#&. <),- #/#8.,)(/ :,/*.*84D 4@-6,/*8(//@ #B:)#44#0 *& ."# &())(.*+# ,< (&.*8,--%&*4.
(&.*8,))%:.*,& F!(-l4 =>LOD g,#&()% =>LZ6D U,..,&* =>LZGC

9,) *&4.(&8#D ."# /*6#)(/ :)#4*0#&.*(/ #/#8.*,& 8(-:(*'& ,< =>LV ,::,4#0 ."# *-('# ,< o/(%4 E,"(&&*4 (4
( :#)4,& ,< J(B,& ,)*'*&D )#:)#4#&.*&' K#4.#)& :),.#4.(&. :),')#44*,& (&0 #<<*8*#&8@D ., 4,8*(/*4. W*8.,)
g,&.( 2", "(0 6##& 8"()'#0 6@ 8,))%:.*,& (&0 :/('*()*4- (. ."# .*-#D (&0 2",4# 4.#:4 ., 8,-:#&4(.#
:,/*.*8(/ -()'*&(/*7(.*,& 6@ :,:%/*4. -#.",04 2#)# 8"()(8.#)*7#0 6@ ."# *&.#)&(.*,&(/ :)#44 (4 (3*& .,
g%.*&54 ,) _)6(&54 F#C'C !)(@&,) =>LQGC E& ."*4 8,&.#B.D 0#-,&4.)(.*,&4 2#)# 4:()3#0 6@ ."# 8"()'# ."(.
g,&.(54 ',+#)&-#&. 0,#4 &,. :),+*0# 4%<<*8*#&. 8,&0*.*,&4 <,) ."# /*6#)(//@;*&8/*&#0 0*(4:,)( ., 8(4.
."#*) +,.#4C g),.#4.4 )#*&<,)8#0 ."# ,::,4*.*,& 6#.2##& -,0#)&D #0%8(.#0D K#4.#)&*7#0 4.)(.( +4C 8,))%:.
4,8*(/*4. #/*.#4 (&0 *&8,-:#.#&. /,2#) 4.)(.( FY"#)(4*-;g),8( =>LOGC !"*4 ,::,4*.*,&D 4"()#0 (8),44
:),.#4.#)4 (&0 /*6#)(/ :,/*.*8(/ 8(-:(*'&4D 2(4 *//%4.)(.#0 6@ 4,8*(/ -#0*( -#-#4 /*3# ,&# 8,&.)(4.*&' (
:*8.%)# ,< g,&.( 4.(&0*&' (-,&' ( '),%: ,< ,/0 :#(4(&. 2,-#& ., ( E,"(&&*4 8(-:(*'& :",., 2"#)#
."# :)#4*0#&.*(/ 8(&0*0(.# *4 :*8.%)#0 *& ( '),%: ,< -*00/# 8/(44 @,%." ,& 6*3#4D ,& ( 6*3# /(&# *& ."#
<*)4. 0*4.)*8. ,< U%8"()#4.C

E& =>LND 4/,'(&4 ,< ."# <*)4. 0#-,&4.)(.*,&4 )#(8.*&' ., ."# ],/#8.*+ (88*0#&. (00)#44#0 ."#
)#4:,&4*6*/*.@ ,< :,4.;4,8*(/*4. :,/*.*8(/ #/*.#4 (4 ( 2",/# <,) ."# <(*/%)# ,< ."# .)(&4*.*,& :),c#8. F])#n(&
X _5U)*#& =>LMGC $,2#+#)D ."# 8,--%&*8(.*,& ,< E,"(&&*45 :)#4*0#&.*(/ ,<<*8# 4,,& "#/:#0 ., *-:,4#
."# 4/,'(& S8,))%:.*,& 3*//4T (4 ."# 0,-*&(&. *&.#):)#.(.*,& ,< ."# #+#&.4C !"# )#4*'&(.*,& ,< ."# g,&.(
',+#)&-#&. (&0 ."# 4#.%: ,< ( .#8"&,8)(.*8 ',+#)&-#&. 2(4 )#:)#4#&.#0 (4 -,+#4 ., 4#. ."# 8,%&.)@ ,&
."# ),(0 ,< :),')#44 (4 0#-(&0#0 6@ 0#-,&4.)(.,)4C ^#4:*.# ."*4 4%88#44 *& 8"(&&#/*&' :),.#4. #&#)'*#4
*&., :,/*.*8(/ 4%::,).D ."# =>LO :()/*(-#&.()@ #/#8.*,&4 6),%'". ( 4,8*(/*4. +*8.,)@C K"*/# ."# =>LZ;
=>L? :),.#4. 2(+# 2(4 *--#0*(.#/@ 0*)#8.#0 (. ."# 8,))%:.*,& (4:#8.4 ,< ."# 4,8*(/*4.45 #-#)'#&8@
,)0*&(&8# :/(&D ,& ( -,)# '#&#)(/ /#+#/ *. (/4, #B:)#44#0 :),.#4.#)45 <)%4.)(.*,& 2*." 2"(. ."#@
:#)8#*+#0 (4 ( :,/*.*8(/ +*8.,)@ ',*&' ('(*&4. ."# 2*// ,< ."# :#,:/#C I. ."*4 :,*&.D 0#-,&4.)(.,)45 8/(*-4
., ",/0 #B;8,--%&*4. :,/*.*8(/ #/*.#4 (88,%&.(6/# <,) ."# <(*/%)# ,< ."# )#'*-# 8"(&'# (/)#(0@ <*. ."#
4@-6,/*8 <)(-#2,)34 ,< 4,8*(/*4.45 /*6#)(/ 8,-:#.*.,)4C S1#0 :/('%#T 6#8(-# ( 2*0#;4:)#(0 4/,'(& ,<
."# :),.#4.4D 8,-:)*4*&' ."# <%// 48,:# ,< ."# (&.*8,--%&*4. /*6#)(/ &())(.*+# ,& 4,8*(/*4-D .)(&4*.*,&D
(&0 ."# /*-*.4 ,< :,4.;4,8*(/*4. 0#+#/,:-#&.C U@ =>LMD E,"(&&*45 4%88#44<%/ )##/#8.*,& 8(-:(*'&D
<)(-#0 (/,&' ."# 4(-# /*&#4D 2(4 2*0#/@ )#:)#4#&.#0 (4 ."# :,/*.*8(/ #B:)#44*,& ,< ."# 0*48,&.#&. ."(.
"(4 6##& 6%*/0*&' %: ."),%'",%. ."# :),.#4.4 F1,',7(&% =>LMGC

I. ."# 4(-# .*-#D &#2 8#&.#);)*'". (&0 &#,&(.*,&(/*4. :().@ *&*.*(.*+#4 ."(. 6%*/. ,& ."# :,/*.*8(/ #&#)'@
,< ."# 0#-,&4.)(.*,&4 FJ(+# 1,-(&*( f&*,&D fJ1D (&0 ."# I//*(&8# <,) ."# f&*,& ,< 1,-(&*(&4D
If1G (/4, 6#8(-# 4%88#44<%/D (&0 ')#2 *&., ."# ."*)0 (&0 <,%)." 4.),&'#4. :().*#4 6@ =>=>C fJ1D
<,%&0#0 *& =>LO (<.#) ( 4%88#44<%/ /,8(/ #/#8.,)(/ 8(-:(*'& *& U%8"()#4.D :),-,.#0 (& (&.*;8,))%:.*,&
(&0 :),;6%4*&#44 ('#&0(D 0#<*&*&' *.4 :,/*.*8(/ /*&# (4 8/,4#4. ., A--(&%#/ R(8),&54 \( 1j:%6/*H%# A&
R()8"#y FY,.#+ =>L?GC K*." ( '),2*&' 4%::,). ."(. (//,2#0 *. ., #&.#) ( 8,(/*.*,& ',+#)&-#&. (<.#) ."#
=>=> :()/*(-#&.()@ #/#8.*,&4D ."# #/#8.,)(/ '#,')(:"@ ,< J(+# 1,-(&*( f&*,& )#</#8.4 ."# :,4*.*,&4 ,<
@,%&' (&0 #0%8(.#0 %)6(& -*00/# 8/(44 +,.#)4 8,&8#&.)(.#0 *& -(c,) 8*.*#4C
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If1D '#..*&' *&., :()/*(-#&. *& =>=> 2*." (/-,4. L>i ,< ."# +,.#4 0#4:*.# ,&/@ 6#*&' <,%&0#0 *&
=>LMD :),-,.#0 &(.*,&(/*4. 4/,'(&4 4%8" (4 (&.*;$%&'()*(& 4#&.*-#&.4 (&0 ."# %&*<*8(.*,& 2*."
R,/0,+(D &#B. ., 8/(*-4 4*-*/() ., ,."#) &#2 )*'". :().*#4 /*3# (&.*;\YU!~ (&0 (&.*;(6,).*,&
8(-:(*'&4 (&0 ,::,4*.*,& ., ],+*0;LM;)#/(.#0 )#4.)*8.*,&4 ,) +(88*&#4 F]/()3 =>=>GC \*3# fJ1D If1
(/4, 6%*/. ,& ( @,%&'#) +,.#) 6(4#D 6%. "(0 4*-*/() /#+#/4 ,< )%)(/ (&0 %)6(& 4%::,).D 2*." ( 4/*'".
-(c,)*.@ ,< -#& 2*." -*0;/#+#/ #0%8(.*,& Fg),.+C),GC !"# /()'# 0*(4:,)( ,< 1,-(&*(& -*')(&. 2,)3#)4D
2", :/(@#0 ( 8#&.)(/ :(). *& ."# (&.*;8,))%:.*,& :),.#4.4 ,< =>LZ;=>LMD (&0 "(4 :)#+*,%4/@ +,.#0 2*."
:),;A%),:#(& 8#&.#);)*'". :().*#4 /*3# ."# \*6#)(/4 Fgk\G (&0 fJ1D (/4, :/(@#0 ( 4*'&*<*8(&. ),/# *&
If154 4%88#44C 1(%/ ](4.,)8#(D (& #B:#). ,& 1,-(&*(& *&.#)2() <(48*4-D ., 2"*8" If154 :,/*.*84
6#()4 4.),&' (&0 #B:/*8*. )#4#-6/(&8#4D #-:"(4*7#0 ."(. ."# &#,&(.*,&(/*4. .%)& *& 0*(4:,)( +,.#4 2(4
/*&3#0 ., 0*(4:,)( 2,)3#)45 0*)# #B:#)*#&8#4 0%)*&' ."# ],+*0;LM 8)*4*4D 2"#)# ."# %4%(/ "*#)()8"*#4 ,<
*&.)(;A%),:#(& /(6,) -*')(.*,& .%)&#0 *&., (& ,%.)*'". .)#(.-#&. ,< A(4. A%),:#(& -*')(&.4 (4
#B:#&0(6/#4 F](4.,)8#( =>=LD U,(.8m =>=>GC

K"*/# If154 0*)#8. )#<#)#&8#4 ., ."# *&.#)2() /#'*,&()@ -,+#-#&. F*&8/%0*&' #B.#)&(/ 4@-6,/4 /*3#
)#:)#4#&.(.*+#4 2#()*&' <,/3 8,4.%-#4 *& g()/*(-#&.G 4.(&0 *& 4"(): 8,&.)(4. 2*." fJ154 4#/<;:,).)(@(/
(4 ."# )#:)#4#&.(.*+# ,< A%),:#(& 8*+*/*7(.*,&D ."# 0*<<#)#&8#4 *& ."#*) :,/*.*8(/ 6(83'),%&0 ()# &,.
2(.#) .*'".C 9),- (4 #()/@ (4 ."# #&+*),&-#&.(/*4. :),.#4.4D 6,." 8#&.#);)*'". (&0 &#,&(.*,&(/*4. 8%))#&.4
"(+# 6##& :)#4#&. *& 0#-,&4.)(.*,&4C K"#& *& =>LZD ."# ],(/*.*,& <,) ."# 9(-*/@D (& ,)'(&*7(.*,& .*#0
., If1D *&*.*(.#0 ( )#<#)#&0%- ('(*&4. '(@ -())*('#D &,. (// fJ1 -#-6#)4 8,--*..#0 ., ."# :().@54
-(c,)*.@ /*6#)(/ 4.(&8#D (&0 ."# :().@54 /#(0#) ^(& U()&( 0#8/()#0 ."# *44%# &,. ., 6# ( :)*,)*.@ FY,.#+
=>L?GC If1 .,,3 +,.#4 <),- fJ1 6,." *& ."# 0*(4:,)( (&0 (. ",-#D (&0 *& ."# =>=> #/#8.,)(/ 8(-:(*'&
,< If1D 4#+#)(/ fJ1 )#:)#4#&.(.*+#4D *&8/%0*&' ,&# ,< *.4 <,%&0*&' -#-6#)4D c,*&#0 If1
F(0#+()%/C),GC E&*.*(//@D /#<. (&0 /#<.;/#(&*&' (8.*+*4.4 c,*&#0 fJ1 .,,D *& ."# ",:# ., 8"(&&#/ ."# ."# /#<.
:,.#&.*(/ ,< :),.#4.4 .,2()04 :,/*.*8(/ *&4.*.%.*,&(/*7(.*,&C !"#4# 4.(&0:,*&.4 0*0 &,. 4%88##0 *&
*&<,)-*&' ."# :().@54 :,/*.*8(/ /*&# ` *//%4.)(.*+#/@D *& =>LMD fJ1 :),-,.#0 (& *&*.*(.*+# ."(. (&@ %4# ,<
8,--%&*4. 4@-6,/4 6# :%&*4"#0 6@ c(*/C I& (/.#)&(.*+# /#<. :().@ *&*.*(.*+#D ^#-,4D <,%&0#0 6@ "*'"/@
#0%8(.#0 (8.*+*4.4D (..#-:.#0 ., -#)'# (&.*;(%4.#)*.@ :),.#4. 2*." )#0*4.)*6%.*+# ('#&0(4D 6%. 0*0 &,.
4%88##0 *& '(."#)*&' #&,%'" 4*'&(.%)#4 #*."#) *& =>LM ,) =>=>C K"*/# 8,--#&.(.,)4 ,<.#& :,).)(@#0
:,4.;=>LM -,6*/*7(.*,&4 (4 ( :,/*.*8(/ *&8%6(.,) 2"#)# ."# 0*4*//%4*,&-#&. 2*." ."# :,4.;4,8*(/*4.
:,/*.*8(/ 4@4.#- 6)##04 &#2 <,)-4 ,< 0#-,8)(.*8 :,/*.*84D ."# &#2 <,)-4 ,< :,/*.*8(/ *&4.*.%.*,&(/*7(.*,&
4%::,).#0 6@ ."# :),.#4.4 2#)# 8"()(8.#)*7#0 6@ ."# 4.)#&'."#&*&' ,< *&8%-6#&. &#,/*6#)(/ <,)8#4 (4
2#// (4 ."# )*4# ,< &#,/*6#)(/ 8#&.#);)*'". (&0 &#,&(.*,&(/*4. #B.)#-# )*'". :().*#4C

J*&8# =>LLD 4.)##. :),.#4.4 2#)# 0,-*&(.#0 6@ -*00/# 8/(44 (8.,)4 ` &,. ,&/@ *& .#)-4 ,< 4@-6,/*8
<)(-#2,)34 (&0 -#0*( )#:)#4#&.(.*,&D 6%. (/4, *& .#)-4 ,< ,)'(&*7(.*,& F."),%'" kY_4 (&0 4,8*(/
-#0*(GD (&0 *& .#)-4 ,< 4"##) &%-6#)4C 1#4#()8" 4",2#0 ."(. :().*8*:(&.4 2#)# 0,-*&(&./@ %)6(&
-*00/# 8/(44D -(/#D 2*." %&*+#)4*.@ 0*:/,-(4D :,/*.*8(//@ 8,&4#)+(.*+#D (&0 .,,3 :(). *& 4%64#H%#&.
2(+#4 ,< :),.#4. FJkJgI =>LOD ]#JEg =>LZGC K"*/# 0#-,&4.)(.,)4 (&0 8,--#&.(.,)4 ,< ."# :),.#4.4
,<.#& )#:)#4#&.#0 &#2 -,6*/*7(.*,&4 (4 (& (2(3#&*&' <),- :,/*.*8(/ :(44*+*.@ (<.#) ."# LM?M )#+,/%.*,&D
W()'( F=>LNG &,.#4 ."(. ."# 4:#8*<*8*.@ ,< ."# 0#-,&4.)(.*,& 4#)*#4 4.().*&' *& =>LL 2(4 )(."#) ."(. *. *4
."# <*)4. -,6*/*7(.*,& 2(+# ,< /()'# +,/%-# ."(. "(0 &,. 6##& ,)'(&*7#0 6@ %&*,&4C I/.",%'" %&*,&4
8,&.*&%#0 ., :),.#4. ('(*&4. ."# 8,&.*&%,%4 ),//*&' ,%. ,< (%4.#)*.@ -#(4%)#4D 2*." )(*/2(@ 2,)3#)4D
"#(/."8()# :)(8.*.*,&#)4 (&0 .#(8"#)4 :),.#4.*&' 8%.4 *& +()*,%4 4.(.# 4#8.,)4D 4,8*(/ .,:*84 )#:)#4#&.#0
6@ %&*,&4 0*0 &,. 6#8,-# ( /(4.*&' :(). ,< 4.)##. :),.#4.45 ('#&0(C !"*4 2(4 :()./@ 0%# ., 0*<<#)#&.
-,0#4 ,< ,)'(&*7(.*,& (&0 0*<<#)#&. <)(-#4 ,< :),.#4.D (4 %&*,&4 /()'#/@ 8,&.#4.#0 )#<,)-4 ,< ."#
:#&4*,& 4@4.#- (&0 .(B(.*,&D 2"*/# -*00/# 8/(44 0#-,&4.)(.*,&4 <,8%4#0 ,& :,/*.*8(/ 8,))%:.*,&
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FR()'()*. X 1(--#/. =>=>GC I4 ."# 4@-6,/*8 8,&.)(0*8.*,& 6#.2##& #0%8(.#0 -*00/# 8/(44#4 (&0
/*6#)(/;.#8"&,8)(.*8 #/*.#4 +4C 8,))%:. #B;8,--%&*4. :,/*.*8*(&4 (&0 %&#0%8(.#0 /,2#) 8/(44#4 /,,3*&'
<,) 4.(.# (44*4.(&8# 6#8(-# ."# -(c,) <)(-#2,)3 ,< :),.#4. &())(.*+#4D 8,&.#-:,)()@ <,)-4 ,< %&*,&45
:),.#4.4 (&0 0#-(&04 2#)# *&8)#(4*&'/@ #)(4#0 <),- :),.#4. &())(.*+#4 *& /*&# 2*." ."# (&.*8,--%&*4.
&())(.*+# ,< ."# )#'*-# 8"(&'#C I4 ,&# (&(/@4*4 ,< :,4.;=>>? -,6*/*7(.*,&4 *& /*&# 2*." ."*4 &())(.*+#
:%. *.D %&*,& -,6*/*7(.*,&4 F*&8/%0*&' ."# =>>M '#&#)(/ 4.)*3#G S2#)# 4:/*&.#)#0D )#:)#4#&.#0 &()),2
*&.#)#4.4 (&0 0*0 &,. /#(0 ., %&*<*#0 :,/*.*8(/ :)#44%)#T F_/.#(&% X U#@#)/# =>L?a ?>NGC E&4.#(0D 4.)##.
:),.#4.4 2#)# 8,&4*0#)#0 (4 6)*&'*&' (6,%. ( .)%# S8*+*8 (2(3#&*&'T (<.#) ."# /,&' :(%4# ,< :,/*.*8(/
:().*8*:(.*,& (<.#) LM?MD 2*." 8*.*7#&4 S)#8/(*-*&' ."# 4.(.# (&0 0#-,8)(8@T F_/.#(&% X U#@#)/# =>L?a
?LMGC

!"# <(8. ."(. -*00/# 8/(44 -,6*/*7(.*,&4 8,%/0 6# 8"(&&#/#0 *&., #/*.# :,/*.*8(/ 4.)%''/#4 ., ."# 6#&#<*.
,< /*6#)(/;.#8"&,8)(.*8 '),%:4 2(4 (/4, 6(83#0 6@ ,+#)/(:4 6#.2##& 8)*4*4 #<<#8.4 <#/. 6@ &#2 %)6(&
-*00/# 8/(44#4 (&0 8,&4.#//(.*,&4 ,< :,/*.*8(/ 8)*4#4C g#.),+*8* (&0 g,#&()% F=>LZG (&(/@7#0 ."# 4,8*(/
8,&.#B. ,< ."# :,4.;=>>? 0#-,&4.)(.*,&4 *& .#)-4 ,< ",2 ."# 2(+# ,< <,)#*'& 0*)#8. *&+#4.-#&. 4.().*&'
6@ ."# -*0;=>>>54 8,&0*.*,&#0 .)(&4<,)-(.*,&4 ,< /,8(/ 8/(44 )#/(.*,&4 .,'#."#) 2*." ."# ,::,).%&*.*#4
,< :,/*.*8(/ (8.,)4C !"*4 2(+# ,< <,)#*'& *&+#4.-#&.4D ,88%))*&' )#/(.*+#/@ /(.# *& )#'*,&(/ 8,-:()*4,&D
2(4 0%# ., ."# 0*4-(&./*&' ,< ."# :),.#8.*,&*4. &(.*,&(/ 8(:*.(/*4. :),')(- ,< #B;4,8*(/*4. #/*.#4 %:"#/0
."),%'",%. ."# LMM>54D (&0 ., ( :)#;8)*4*4 2(+# ,< K#4.#)& 8(:*.(/*4. ,%.4,%)8*&'C E& 8,&4#H%#&8#D
2"*/# ."# LMM>54 2#)# 8"()(8.#)*7#0 6@ ( :),.)(8.#0 :),8#44 ,< 0#*&0%4.)*(/*7(.*,&D %&#-:/,@-#&.D
)#:#(4(&.*7(.*,&D (&0 ( 4%)'# *& /(6,) -*')(.*,& ., ."# K#4.D ."# =>>>54 2(+# ,< <,)#*'& *&+#4.-#&.
6),%'". ( )#,)'(&*7(.*,& *& ."# 8,&4.*.%.*,& ,< 6,." %)6(& (&0 )%)(/ 2,)3<,)8#C R%/.*&(.*,&(/
8,-:(&*#4 -,+*&' ., 1,-(&*( 4.().#0 ., #-:/,@ #0%8(.#0 -*00/# 8/(44 #B:#).4 *& 6*' %)6(& 8#&.#)4C
K"*/# ,& ."# 4*0# ,< 8,-:(&*#4D ."*4 :),8#44 2(4 -,.*+(.#0 6@ /,2#) 2('#4D 8,-:()#0 2*." #()/*#)
/,8(/ 8,&0*.*,&4D *. 2(4 #B:#)*#&8#0 6@ /,8(/ -*00/# 8/(44#4 (4 (& ,::,).%&*.@ ., #&.#) K#4.#)&;4.@/#
2,)3:/(8#4D -(3# :),:#) :),<#44*,&(/ 8()##)4D (&0 #&c,@ K#4.#)&;4.@/# 4#)+*8# 4#8.,)4 0#+#/,:*&'
(),%&0 &#2 %)6(& -*00/# 8/(44 8,&4%-:.*,& 8(:(8*.@C !"*4 .@:# ,< %)6(& 0#+#/,:-#&. (8.#0 .,2()04
."# <%)."#) -()'*&(/*7(.*,& ,< %)6(& 2,)3#)4 (&0 ."# :,,)C J.)%83 6@ :)#+*,%4 2(+#4 ,< %&#-:/,@-#&.D
."#4# 4.)(.( 2#)# *&8)#(4*&'/@ 0)*+#& ,%. <),- %)6(& :%6/*8 4:(8#4 .%)&#0 *&., -*00/# 8/(44
8,&4%-:.*,& '),%&04C

E& =>>?D ."# *&</,2 ,< <,)#*'& *&+#4.-#&. .#-:,)()*/@ "(/.#0D (&0 ."# <*)4. 2(+# ,< (%4.#)*.@ -#(4%)#4D
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