


!
!!"#$%&

%''"#($)&

%**+,-./01& !02/3.4& (.25*& !"#$% &'%
"#'()*& .21& !+44.6+3./-27& #089
603*&!"#$*+&

:;<"=>?>:&(;%=@&

!"#$%&#'()& (.2,+& !02/3.4& 10& 4.&
=0AB64-,.&%3702/-2.C&DEEF9GHHH&I&
*#+,#"$)& (.2,+& 10& #JK-,+C& A039
8.202/&I&(.2,+&!02/3.4&104&",L.9
1+3C& DEEF9GHHG& I& (.2ML0& 10& 4.&
=JAL64-ML0& 1NO.P/-C& DEEQ9GHHH& I&
(.2,+& !02/3.4& 10& 4.& =0AB64-,.&
@+8-2-,.2.C&DEEF9GHHGR&

"ST"=>%$&%U@?T?>:&
(.2,+&10&#JK-,+&

"S"!UT?<"&V"=';>>"$&

-%"#.(/")& '037-+& :W-74-.XX.& :.39
,Y.& I& -#01(23 -%"#.(/")& $L-*9
%4603/+&:-+37-+&(L3X-44.&I&,&-.%#/%
01-23234% 5&6-1')&3'7& Z-802.& !.9
330/03+& :+31+2& I& ,&-.% #/% 83'&19
3-'2#3-:% ;&:-'2#3<% 5&6-1')&3'7&
ZL.29#.2L04&=+13Y7L0X&'-033.R&&

!"#$%&'((')*+&-*&.&6-9[0.34[&AL64-,./-+2&+\&/W0&!02/30&\+3&$./-2&%803-9
,.2&#+20/.3[&'/L1-0*&]!"#$%^C&@L3.27+&2+&_`C&#0K-,+&!-/[C&@R&aRC&HQbHHR&
?''>9HDFb9bQD_R&

!"#$%&'((')*+& -*& 307L4.34[& 4-*/01& -2& /W0& ?2/032./-+2.4&!L3302/&%c.309
20**& '03d-,0e& ",+2+8-,*R& '040,/01& 8./03-.4& -*& -210K01& -2& /W0& ?2/032.9
/-+2.4&(-64-+73.AW[&+\&",+2+8-,*R&



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

<;$U#"&S???C&>U#("=&DC&Z%>U%=)9ZU>"&GHHH&

=07-2.41&@.3-L*&
;3.4&f-44-.8*&

&&D&%2&0K.8-2./-+2&+\&/W0&AL3,W.*-27&A+c03&A.3-/[&W[9A+/W0*-*&-2&.&4+c&-2\4./-+2&02d-3+2802/&

%2*/+2&=.86.33.2&

Db&(.25& ,+8A0/-/-+2& .21& ,+2/0*/.6-4-/[& -2& T3-2-1.1&.21&T+6.7+e&.&,.*0&\+3&\L3/W03&,+88-/802/*&L2103&
/W0&:%T'&

;34.21+&!R&10&#./+*&

gb&<+4./-4-/[&+\&3./0*&+\&30/L32&.21&,.A-/.4&.10ML.,[&-2&/W0& (3.X-4-.2& 6.25-27& *0,/+3e& .2& .2.4[*-*& +\& /W0&
DEEghEb&A03-+1&

'W.7W-4&%W801&&
V3.5.*W&>R&$+L27.2-&

Fb&(L*-20**&,[,40*&-2&08037-27&8.350/&0,+2+8-0*&

0=&%#6232#3<%&$61&<<&.%>?%@#3'12>('234%-('=#1<%-1&%3#'%3&@&<<-12:?%'=#<&%
#/%A&3'1&%/#1%B-'23%C)&12@-3%D#3&'-1?%E'(.2&<%!AFDBC*+%



%



!"#$%&#%$#"%$'&()&*+&,"%-./&"0'&1+&2-33-"4/5&$67074-/8/&79&8:$&*$/$"%6:&"0'&;097%4"<
8-70&,$#"%84$085&79&8:$&="/8$%0&>"%-(($"0&>$08%"3&?"0@&A=>>?B&"0'&#%$/$08$'5&"8&8:$&;C&
D$$8-0E& 79& 8:$&F$8G7%@& 79&H4$%-6"&>$08%"3&?"0@&*$/$"%6:$%/5& 7%E"0-I$'& ()& 8:$&?"067&
>$08%"3&'$&>:-3$5& -0&J"08-"E75&-0&1687($%&KL&"0'&KM5&MNNN+&O:$&P-$G/&$Q#%$//$'&-0&8:-/&
#"#$%&"%$& 8:7/$&79& 8:$&".8:7%/&"0'&'7&078&0$6$//"%-3)&%$93$68&#73-6)&#7/-8-70/&79&8:$&=>>?+!
H33&$%%7%/&"0'&74-//-70/&"66%.$&$08-%$3)&87&8:$&".8:7%/+&

D1F=R&HSSH;*J5&THF<TUF&KLLL&

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

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

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

7,$! /$5&)(*#1,(-! 8$)3$$#! /$5&)(6$! -/(0$1! &#9! ),$! $%0,&#2$! /&)$!
,&1!8$$#!&#!&/$&!*+!(#)$#1(6$!/$1$&/0,:!;*1)!1).9($1!+*0.1!*#!),$!
$'-(/(0&5! 6&5(9()4! *+! ),$! -./0,&1(#2! -*3$/! -&/()4! ,4-*),$1(1!
<===>! &1! (#6$1)(2&)*/1! &))$'-)! )*! $1)&85(1,! 3,$),$/! ),$/$! (1! 0*?
'*6$'$#)!*+!$%0,&#2$!/&)$1!&#9!/$5&)(6$!-/(0$1!(#!),$!5*#2!/.#:!
7,$!===!,4-*),$1(1!0&#!8$!)/&0$9!)*!),$!3*/@!*+!05&11(0&5!$0*#*?
'(1)! (#05.9(#2! "5+/$9! ;&/1,&55A! B*,#! C).&/)! ;(55! &#9! D(10*.#)!
E*10,$#A! ,*3$6$/! ),$!'*9$/#! (#)$/-/$)&)(*#! (1! &11*0(&)$9!3(),!
),$!3*/@!*+!F&11$5!<GHIGA!GHIJ>:G!"-&/)!+/*'!8$(#2!0*#1(9$/$9A!&1!
&!),$*/4!*+!$%0,&#2$!/&)$!9$)$/'(#&)(*#!84!'*9$/#!10,*5&/K1A!),$!
!

G!F&11$5K1!(9$&1!3$/$!6$/4!(#+5.$#)(&5!(#!(#+*/'(#2!),$!9$8&)$!*6$/!L/()&(#!&)?
)$'-)1!)*!/$1)*/$!()1!-/$?3&/!'(#)!-&/()4!3(),!),$!9*55&/!&+)$/!GHIM:!



! D1F=R&HSSH;*J5&THF<TUF&KLLL&I!

(#)$/$1)! (#! ),$!,4-*),$1(1!-&/)54!/$+5$0)1! ()1! ('-*/)&#0$!&1!&! +.#?
9&'$#)&5! 8.(59(#2! 85*0@! *+!'*9$/#! $%0,&#2$! /&)$! ),$*/($1:I! N#!
&99()(*#! ),$! ),$*/4! ,&1! 8$$#! .)(5(O$9A! (#! 9$)$/'(#(#2! ),$!'*1)!
/$5$6&#)! $%0,&#2$! /&)$! +*/! &! #$354! (#9$-$#9$#)! 0*.#)/4! &#9!
+*/$0&1)(#2!'$9(.'!)*!5*#2!)$/'!$%0,&#2$!/&)$1:!
7,$! 2/*3),! (#! /$1$&/0,! (#! ),(1! -&/)(0.5&/! &/$&! /$+5$0)1! ),$!

0,&#2$1!),&)!*00.//$9!(#!),$!25*8&5!'*#$)&/4!141)$'!(#!),$!'(9?
GHPJK1A!&5*#2!3(),!9$6$5*-'$#)1!(#!$0*#*'$)/(01!&#9!(#!-&/)(0.?
5&/! 0*?(#)$2/&)(*#! ),$*/4:! 7,$!'&Q*/()4! *+! /$1$&/0,$/1! ,&6$! #*)!
+*.#9!$6(9$#0$!(#!1.--*/)!*+!),$!,4-*),$1(1:!R*/!(#1)&#0$!F*/8&$!
&#9!S.5($/($1! <GHTT>A! =&/@! <GHHG>! &#9!"/9$/(! &#9!U.8(#! <GHHG>!
&#9!V*/#8.10,!<GHTT>!.1(#2!0*(#)$2/&)(*#!&#&541(1!&55!/$-*/)!$6(?
9$#0$! (#! +&6*/!*+! ),$!/$Q$0)(*#!*+!===!&1!&! 5*#2!/.#!,4-*),$1(1A!
.1(#2! 0*(#)$2/&)(*#! )$0,#(W.$1:! X*3$6$/! ()! '.1)! 8$! #*)$9! ),&)!
),$!'&Q*/()4!*+!1).9($1!0*#9.0)$9!)*!9&)$!,&6$!8$$#!*#!9$6$5*-$9!
0*.#)/($1! &#9! &! 5('()$9! #.'8$/! *#! ,(2,! (#+5&)(*#! 9$6$5*-(#2!
0*.#)/($1:!!!
7,$!'&(#!'*)(6&)(*#!+*/!),(1!-&-$/!(1!)*!$%&'(#$!),$!/$5$6&#0$!

*+! ),$!===!,4-*),$1(1! (#!&! 1&'-5$!*+!9$6$5*-(#2!0*.#)/($1:!7,$!
0*.#)/($1!1$5$0)$9!&/$!),*1$A!3,(0,!+*/'!-&/)!*+!),$!Y&1)$/#!F&/?
(88$&#!.#(+($9!'*#$)&/4! &/$&:Z!7,$! 1&'-5$!3&1! 0,*1$#! +*/! )3*!
/$&1*#1A! 8$0&.1$! *+! ),$! 5*3! (#+5&)(*#! $#6(/*#'$#)! &#9! ),$! $%(1?
)$#0$!*+!&!+(%$9!#*'(#&5!$%0,&#2$!/&)$!+*/!),$!2/*.-!*+!0*.#)/($1:!
7,(1!(1!*+!-&/)(0.5&/!('-*/)&#0$!&1!1).9($1!0*#9.0)$9!(#!,(2,!(#?
+5&)(*#!0*.#)/($1!&/$!'*/$!1.--*/)(6$!*+!),$!,4-*),$1(1!),&#!.#?
9$/!0*#9()(*#1!*+!2$#$/&5!-/(0$!1)&8(5()4:!!
7,$!1)/.0)./$!*+!),$!-&-$/!(1!*+!),$!+*55*3(#2!*/9$/[!N#!1$0)(*#!

NNA!),$!8&1(0!===!),$*/4!3(55!8$!$%&'(#$9!&#9!-*11(85$!/$&1*#1!+*/!
1,*/)! )$/'!&#9! 5*#2!)$/'!9$6(&)(*#!+/*'!),$!),$*/4!3(55!8$!9(1?
0.11$9:!C$0)(*#!NNN!$%&'(#$1!$0*#*'$)/(0! )$0,#(W.$!&#9! (#!-&/?
)(0.5&/! 0*?(#)$2/&)(*#! ),$*/4! &#9! ()1! 2$#$/&5! &--5(0&8(5()4! )*! ),$!

!
I! 7,$! -*-.5&/! +5$%(85$A! +(%$9! &#9! 1)(0@4! -/(0$! '*#$)&/4! '*9$5! *+! ),$! $%?

0,&#2$!/&)$A!3,(0,!$6*56$9!(#!),$!GHPJK1!)*!$%-5&(#!$%0,&#2$!/&)$!8$,&6(*/A!.1$1!
),$! ===! ,4-*),$1(1! &1! &#! $11$#)(&5! 8.(59(#2! 85*0@:! C$$!V*/#8.10,! <GHP\>! &#9!
R/$#@$5!<GHPJ>:!!

Z!7,$!Y&1)$/#!F&/(88$&#!F$#)/&5!L&#@!(1!),$!'*#$)&/4!&.),*/()4!+*/!),$!1(%!
(#9$-$#9$#)!(15&#91!*+!),$!Y&1)$/#!F&/(88$&#A!#&'$54!C)!U.0(&A!V*'(#(0&A!E/$?
#&9&A!C)!]())1!&#9!^$6(1A!"#)(2.&!&#9!L&/8.9&!&#9!C)!D(#0$#)A!(#!&99()(*#!)**!
),$! L/()(1,! 9$-$#9$#)! )$//()*/($1! *+!;*#)1$//&)! &#9! "#2.(55&:! 7*! *./!]#*35?
$92$!*#54!*#$!1.0,!1).94!,&1!8$$#!0*#9.0)$9!.1(#2!9&)&!+/*'!),(1!&/$&:!X*3?
$6$/!),$!1).94!3&1!8&1$9!*#!5*3!+/$W.$#04!9&)&!&#9!)$1)$9!),$!/$5&)(*#1,(-!+*/!
9&)&!*#!),$!$#)(/$!2/*.-:!C$$!_&'8&//&#!<GHHM>:!



*+&,H*;UJ5&1+&2;VV;HDJ& Z!

1).94!8$(#2!.#9$/)&@$#:!C$0)(*#!ND!9(10.11$1!),$!/$1.5)1!*8)&(#$9!
&#9!/$5&)$9!(11.$1A!3,(0,!$'$/2$9:!

!!"#+)&*,-.!$/#+'01&#+-&!%2#

7,$!-./0,&1(#2!-*3$/!-&/()4!),$*/4!(1!.1$9!)*!9$)$/'(#$!-/(0$1!
&#9! ),$! $%0,&#2$! /&)$:! N+! *#$! &11.'$1! O$/*! )/&#1&0)(*#! 0*1)! */!
*),$/!('-$9('$#)1!)*!)/&9$A!2(6$#!),&)!&55!2**91!&/$!)/&9&85$!$+?
+$0)(6$! &/8()/&2$! 3*.59! /$1.5)! (#! ),$! 1)/*#2$1)! 6$/1(*#! *+! ===A!
#&'$54!&81*5.)$!===!3,(0,!(1!1)&)$9!&1!+*55*31[!

Y!`!=a=b!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!<G>!

c,$/$!Y! (1! ),$! $%0,&#2$! /&)$! &#9! /$-/$1$#)1! ),$!#.'8$/!*+!
.#()1! *+! 9*'$1)(0! 0.//$#04! /$W.(/$9! +*/!-./0,&1(#2!*#$!.#()! *+!
+*/$(2#!0.//$#04:!=!&#9!=b!&/$!),$!9*'$1)(0!&#9!),$!+*/$(2#!-/(0$!
(#9(0$1! /$1-$0)(6$54:!7,(1! 6$/1(*#!*+! ),$!===! (1!-/$'(1$9!*#! ),$!
5&3!*+!*#$!-/(0$A!3,(0,!1)&)$1!),&)!*#0$!0*#6$/)$9!(#)*!&!0*''*#!
0.//$#04A!#&)(*#&5!-/(0$!5$6$51!1,*.59!8$!$W.&5:!!
N#!/$&5()4!),$!$W.(5(8/(.'!-/(0$!*+!&!2**9!'&4!#*)!8$!),$!1&'$!

3,$#!0*#6$/)$9! (#)*!&!0*''*#!0.//$#04:!7,$!/$&1*#1! +*/! ),(1!
(#05.9$! ),$! 3$92$! 0/$&)$9! 8$0&.1$! *+! )/&#1-*/)! 0*1)A! d.*)&K1A!
)&/(++K1! &#9! (#+*/'&)(*#&5! &14''$)/4A! 3,(0,! /$9.0$1! ),$! $++$0?
)(6$#$11! *+! &/8()/&)*/1:! N#! &99()(*#! ),$!-/$1$#0$!*+!#*#?)/&9$9!
2**91!0&#!-/$6$#)!&/8()/&)*/1!+/*'!/$1-*#9(#2!)*!-/*+()&85$!(#?
6$1)'$#)! *--*/).#()($1:! R./),$/'*/$! ),$! #*#?#.$)/&5()4! *+!
'*#$4! 0&#! 2$#$/&)$! -/(0$! 9(++$/$#0$1! (#! 1('(5&/! 2**91! &0/*11!
0*.#)/($1:!!!
7*!&00*.#)!+*/!),$!1,*/)0*'(#21!*+!),$!&81*5.)$!6$/1(*#!*+!===!

&#! &5)$/#&)(6$! /$+$//$9! )*! &1! /$5&)(6$! ===! (1! *+)$#! 1-$0(+($9:! "0?
0*/9(#2!)*!),(1!6$/1(*#!),$!0,&#2$!(#!),$!$%0,&#2$!/&)$!(1!$W.(6&?
5$#)!)*!),$!9(++$/$#0$!(#!(#+5&)(*#!/&)$1!&#9!(1!2(6$#!84!),$!+*55*3?
(#2[!

!∆Y!`!∆=?∆=b!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!<I>!!

c,$/$!∆Y!(1!),$!-$/0$#)&2$!0,&#2$!(#!),$!$%0,&#2$!/&)$A!3,(5$!
∆=! &#9!∆=b! /$-/$1$#)1! ),$! /&)$! *+! 0,&#2$! *+! ),$! 9*'$1)(0! &#9!
+*/$(2#! -/(0$! 5$6$5:! 7,$! &8*6$! $W.&)(*#! 1)&)$1! ),&)! ),$! /&)$! *+!
0,&#2$! *+! ),$! $%0,&#2$! /&)$! &--/*%('&)$1! ),$!9*'$1)(0! /&)$! *+!
(#+5&)(*#!'(#.1!),$!+*/$(2#!/&)$!*+! (#+5&)(*#:!V.$!)*!),$!+&0)!),&)!
),$!===!,4-*),$1(1!(1!/$2&/9$9!&1!&!),$*/4!*+!$%0,&#2$!/&)$!9$?
)$/'(#&)(*#!*#$!'&4!$//*#$*.154!0*#05.9$!),&)!),$!6&5(9()4!*+!),$!



! D1F=R&HSSH;*J5&THF<TUF&KLLL&e!

),$*/4!'&48$! 9$-$#9$#)! *#! ),$! 9$2/$$! *+! +5$%(8(5()4! *+! ),$! $%?
0,&#2$!/&)$:!X*3$6$/!9$1-()$!),$!+&0)!),&)!'*1)!9$6$5*-(#2!0*.#?
)/($1!,&1!1,*3#!-/$+$/$#0$!+*/!),$!'&(#)$#&#0$!*+!&!+(%$9!-$2!)*!
&!'&Q*/!0.//$#04A!()!(1!,*3$6$/!('-*11(85$!)*!&6*(9!+5.0).&)(*#1!(#!
),$! $++$0)(6$! $%0,&#2$! /&)$! &1! 5*#2! &1! '&Q*/! 0.//$#0($1! &/$! &5?
5*3$9!)*!+5*&)!&2&(#1)!$&0,!*),$/:!!

(34567589:#;<8=#+><?@6:59A#+8B3<#+6<57C#
"#!*86(*.1!/$&1*#!+*/!9$6(&)(*#1!*+!),$!$%0,&#2$!/&)$!+/*'!()1!

===!6&5.$!(#!),$!5*#2!(1!(+!&!1.81)&#)(&5!&'*.#)!*+!),$!2**91!0&#?
#*)!8$!)/&9$9:!7,.1!3(),!),$!$%(1)$#0$!*+!#*#?)/&9$9!2**91A!&/8(?
)/&2$! 0*#9()(*#! (1! #*)! 1&)(1+($9! +*/! &55! (#)$/#&)(*#&554! -/*9.0$9!
2**91!8.)!*#54!+*/!)/&9&85$!2**91:!V$6(&)(*#1!+/*'!===!0&.1$9!84!
),$!$%(1)$#0$!*+!#*#?)/&9&85$!2**91!(1!5(@$54!)*!8$!'*/$!&0.)$!(#!
9$6$5*-(#2!0*.#)/($1!3,$/$!),$!)4-(0&5!0*#1.'-)(*#!8&1@$)!.1.?
&554! 0*#1(1)! *+!'*/$! #*#?)/&9&85$! ()$'1:! 7,$/$! &/$! )3*!-*11(85$!
'$),*91A! 3,(0,! 0*.59! 8$! .)(5(O$9! )*! &99/$11! ),(1! (11.$:! _*2$/1!
&#9!B$#@(#1!<GHHM>!9(1&22/$2&)$9!),$!9&)&!&#9!)$1)$9!+*/!&! 5*#2!
/.#! /$5&)(*#1,(-! 8$)3$$#! /$5&)(6$! -/(0$1! *+! 0$/)&(#! 0*''*9()($1!
&0/*11! 9(++$/$#)! 0*.#)/($1:! ]('! <GHHJ>! .1$9! 3,*5$1&5$! -/(0$1!
/&),$/!),&#!),$!0*#1.'$/!-/(0$!(#9(0$1!8&1$9!*#!),$!&11.'-)(*#!
),&)!3,*5$1&5$!-/(0$1! (1!&!8$))$/! (#9(0&)*/!*+!),$!2$#$/&5!-/(0$!*+!
)/&9&85$!2**91:!!
S6$/!),$!5&1)!)3*!9$0&9$1!),$!9$8&)$!*#!===!,&1!/$1.5)$9!(#!&!

#.'8$/! *+! ),$*/($1! 3,(0,! 1$$@! )*! $%-5&(#! 9$6(&)(*#1! +/*'! ===!
3,$),$/! )/&#1()*/4! */! -$/'&#$#):! "! +&0)*/A! 3,(0,! (1! 0*''*#54!
(9$#)(+($9A! (1! ),$!/*5$!*+! f#$31K!&#9!(#!-&/)(0.5&/!),$!/$1-*#1$!*+!
$%0,&#2$! /&)$1! )*!#$3!9$6$5*-'$#)1:!7,$!/$&0)(*#!*+!$%0,&#2$!
/&)$1!)*!#$31!+*/'$9!),$!8&1(1!*+!),$!V*/#8.10,!<GHP\>!'*9$5!*+!
*6$/1,**)(#2!$%0,&#2$!/&)$1:!V&#($5!<GHT\>!0*#)$#91!),&)!),$!/$?
1-*#1$! *+! $%0,&#2$! /&)$1! )*! #$31! (1! &! 0/.0(&5! 9$)$/'(#&#)! *+!
1,*/)?)$/'!9$6(&)(*#1! +/*'!===:!7,$! 8&1(1! *+! ),$! ),$*/4! (1! ),&)!
#$31!(1!-/*0$11$9!+&1)$/!(#!$%0,&#2$!/&)$1!),&#!(#!-/(0$1:!7,$!/&?
)(*#&5$! ,&1! 8$$#! ),&)! -/(0$1! &/$! 9$)$/'(#$9! (#! ),$! 0*''*9()4!
'&/@$)1A!3,$/$! 1(2#&51! )$#9! )*! 8$!9(2$1)$9! 6$/4! 15*354:! !7,(1! (1!
0*'-&/$9!)*!$%0,&#2$!/&)$1A!3,(0,!&/$!9$)$/'(#$9!(#!),$!&.0)(*#!
'&/@$)1!3,$/$!#$31!(1!W.(0@54!&11('(5&)$9:!
L&1$9!*#!),$!&8*6$!,4-*),$1(1!9$6(&)(*#1!+/*'!===!&/$!5&/2$54!

),$!/$1.5)!*+!=/(0$!1)(0@(#$11:!X$#0$! ()! (1! 5*2(0&5! )*!0*#05.9$!),&)!
1.0,! 9$6(&)(*#1! 1,*.59! 9(1&--$&/! *6$/)('$! &1! -/(0$1! &9Q.1)! )*! &!
#$3!$W.(5(8/(.'!2(6$#!#*'(#&5!9(1)./8&#0$1:!N#!),$!0&1$!3,$/$!&!
/$&5! 9(1)./8&#0$! *00./! &#9! ),$! -/(0$! (#9(0$1! 0*#)&(#! 9(++$/$#)!



*+&,H*;UJ5&1+&2;VV;HDJ& M!

2**91!&#9!3$(2,)1! (#!6&/(*.1!0*.#)/($1A! ),$!===!9$6(&)(*#1!'&4!
9$05(#$!8.)!'(2,)!#*)!9(1&--$&/!&5)*2$),$/:!7,$!/*5$!*+!#$31!&1!&!
1*./0$!*+!9$6(&)(*#!+/*'!===!(1!5(@$54!)*!8$!'*/$!/$5$6&#)!(#!),$!
9$6$5*-$9!0*.#)/($1:!7,(1!(1!/$5&)$9!)*!),$!+&0)!),&)!(#!9$6$5*-$9!
0*.#)/($1! 3(),! 1*-,(1)(0&)$9! +(#&#0(&5! '&/@$)1A! $%0,&#2$! /&)$!
'*6$'$#)1! &/$!.1.&554! (#+5.$#0$9!84!9$6$5*-'$#)1! (#! ),$!&11$)!
'&/@$)1:!
"#*),$/!$%-5&#&)(*#!+*/!9$6(&)(*#1!+/*'!===A!3,(0,!(1!2&(#(#2!

(#0/$&1(#2! -*-.5&/()4A! (1! ),$! (9$&! *+! -&/)(&5! -&11?),/*.2,! *+! $%?
0,&#2$!/&)$1:!7,(1!,4-*),$1(1!,&1!8$$#!&#&54O$9!&#9!9$6$5*-$9!
84!&!#.'8$/!*+! ),$*/(1)! (#05.9(#2!R/**)!&#9!_*2*++! <GHHM>!&#9!
R/$$#1)/&!&#9!]$#9&55!<GHHP>:!7,$!8&1(0!)$#$)!*+!),$!-/*-*1()(*#!
(1!),&)!.#9$/!0*#9()(*#1!*+!('-$/+$0)!0*'-$)()(*#A!+(/'1!(#6*56$9!
(#!),$!$%-*/)!*+!2**91!&#9!1$/6(0$1!'&4!&9Q.1)!-/(0$1!84!5$11!),&#!
),$!0*'-5$)$!0,&#2$!(#!),$!$%0,&#2$!/&)$:!"!+(/'A!3,(0,!3&#)1!)*!
'&(#)&(#!'&/@$)!1,&/$A!'&4!9$0/$&1$!-/*+()!'&/2(#1! (#!*/9$/!)*!
&81*/8!1*'$!*+!),$!-/(0$!(#0/$&1$1!&11*0(&)$9!3(),!&!0.//$#04!&-?
-/$0(&)(*#:!X$#0$A!*#54!&!0$/)&(#!-$/0$#)&2$!*+!),$!-/(0$!(#0/$&1$!
&11*0(&)$9!3(),!),$!0.//$#04!0,&#2$!(1!-&11$9!),/*.2,!)*!),$!('?
-*/)$/!-/(0$:!
R/$$#1)/&! &#9!]$#9&55! <GHHP>! &/2.$! ),&)! ),$! 0,&#2$! (#! -/(0$!

/$5&)(6$!)*!9*'$1)(0!1.81)().)$1A!9.$!)*!),$!-&11!),/*.2,!8$,&6(*/A!
1,*.59! 8$! )&@$#! (#)*! &00*.#)! 3,$#! '$&1./(#2! -&/()4! 8$)3$$#!
-/(0$1! (#!),$!$%-*/)(#2!&#9!('-*/)(#2!0*.#)/($1:!7*!&00*.#)!+*/!
),$!-&11! ),/*.2,!$++$0)!&!3$(2,)$9!&6$/&2$!*+! ('-*/)!/$5&)(6$!)*!
9*'$1)(0!-/(0$1!&#9!$%-*/)!-/(0$1!/$5&)(6$!)*!),$!0*1)!*+!-/*9.0?
)(*#!(1!/$0*''$#9$9:!
7,$! &8*6$! 9(10.11(*#! '&(#54! ,(2,5(2,)1! ),$! $%-5&#&)(*#1! +*/!

1,*/)?)$/'! 9$6(&)(*#1! +/*'! ===A! ,*3$6$/! (#! ),$! 5*#2! /.#! 1.0,!
9$6(&)(*#1! 1,*.59! 9('(#(1,! 1(2#(+(0&#)54:! N#! 0*#)/&1)! $'-(/(0&5!
1).9($1!(#9(0&)$!),&)!(#!&!#.'8$/!*+!0&1$1!),(1!9$6(&)(*#!-$/1(1)!(#!
),$! 5*#2! /.#! &#9! &/$! 5(@$54! )*! 8$! &00*.#)$9! +*/! 84! /$&5! +&0)*/1:!
L&5&11&! <GH\e>! &#9!C&'.$51*#! <GH\e>!-/*6(9$9! ),$! +(/1)!-*11(85$!
$%-5&#&)(*#! +*/! ),$1$! *00.//$#0$1A! ),$4! 1)&)$9! ),&)! 3,$#!-/(0$1!
&/$! 0*#6$/)$9! (#)*! &! 0*''*#! 0.//$#04! &)! -/$6&(5(#2! $%0,&#2$!
/&)$1A!-/(0$1! (#!/(0,$/!0*.#)/($1!3(55!8$!,(2,$/! ),&#!),&)!*+!-**/!
0*.#)/($1:!"!05*1$54!/$5&)$9!),$*/4!(1!&11*0(&)$9!3(),!),$!3*/@!*+!
]/&6(1!&#9!U(-1$4! <GHTZ>!&#9!L,&23&)(! <GHTe>:!7,$4!&/2.$!),&)!
),$!$%(1)$#0$!*+!,(2,$/!0&-()&5?5&8*/!/&)(*1!(#!9$6$5*-$9!0*.#)/($1!
/$1.5)1! (#! ,(2,$/!3&2$1:!E(6$#! ),$! &11.'-)(*#1! *+! <&>! 5*3! 5&8*/!
0*1)! (#!9$6$5*-(#2!0*.#)/($1!&#9!<8>!#*#?)/&9$9!2**91!&/$!5&8*/!
(#)$#1(6$A! 3,$#!'$&1./$9! (#! 0*''*#! 0.//$#04! -/(0$! 5$6$51! &/$!
,(2,$/!(#!/(0,!0*.#)/($1:!S),$/!+&0)*/1!),&)!'&4!&00*.#)!+*/!-$/?



! D1F=R&HSSH;*J5&THF<TUF&KLLL&\!

1(1)$#)!9$6(&)(*#1!+/*'!===!(#05.9$!9$6$5*-'$#)1!3(),!/$5&)(*#!)*!
),$!0.//$#)!&00*.#)!8&5&#0$!&#9!2*6$/#'$#)!8$,&6(*/:e!!

*8D5973A<67589#69E#+++#
F*?(#)$2/&)(*#!),$*/4!(1!$1-$0(&554!.1$+.5!3,$#!),$/$!(1!#$$9!)*!

9$)$/'(#$!3,$),$/!)3*!*/!'*/$!)('$!1$/($1!,&6$!&!1)&)(*#&/4!/$?
5&)(*#1,(-!*6$/!),$!5*#2!/.#:!7,(1!),$*/4!(1!-&/)(0.5&/54!.1$+.5!(#!
)$1)(#2! ),$! ===!,4-*),$1(1A!3,(0,! (1! $11$#)(&554! &! 5*#2! /.#! /$5&?
)(*#1,(-:!;&#4! $&/5($/! $'-(/(0&5! 1).9($1! *+! ===! (#9(0&)$! &! ,(2,!
5$6$5!*+!1,*/)!/.#!6(*5&)(*#1!+/*'!),$!),$*/4:!"5),*.2,!'*1)!1).9?
($1! &55.9$! )*! ),$! -**/! -$/+*/'&#0$! *+! ),$! ),$*/4! (#! ),$! 1,*/)!
/.#AM!'&#4!$0*#*'(1)!1)(55!,*59!),$!6($3!),&)!*6$/!),$!5*#2!/.#A!
/$5&)(6$!-/(0$!'&4!'*6$!(#!-/*-*/)(*#!)*!),$!0,&#2$!(#!),$!#*'(?
#&5! $%0,&#2$! /&)$A! 1*! ),&)! ),$! /$&5! $%0,&#2$! /&)$!3(55! /$6$/)! )*!
-&/()4:!"1!(#9(0&)$9!(#!1$0)(*#!NNA!),$!/$5&)(6$!===!6$/1(*#!0&#!8$!
$%-/$11$9!(#!),$!+*55*3(#2!+*/'[!

U#!Y)!`!η!g!γ!<=)a=)b>!g!ε)!
N+!Y)!0,&#2$1!*6$/!)('$!8.)!(1!&!1)&)(*#&/4!"_N;"!<-A!W>!-/*0$11A!

),$#!9$6(&)(*#1!+/*'!-&/()4!(1!5&/2$54!)$'-*/&/4!&#9!(1!$%-$0)$9!)*!
9(1&--$&/!),/*.2,!)('$:!=/$6(*.1!1).9($1!,&6$!)$1)$9!+*/!5*#2!/.#!
===!6(&!)3*!'$),*91:!7,$!+(/1)!&--/*&0,!(1!)*!)$1)!+*/!&!.#()!/**)!(#!
),$!/$&5!$%0,&#2$!/&)$A!3,(5$!),$!1$0*#9!(#6*56$1!&!)$1)!+*/!0*(#)$?
2/&)(*#!8$)3$$#!),$!#*'(#&5!$%0,&#2$!/&)$!&#9!/$5&)(6$!-/(0$1:!R*/!
),$!$%(1)$#0$!*+! 5*#2!/.#!===A!ε)! 1,*.59!8$!1)&)(*#&/4!*/!),$!6&/(?
&85$1!(#!$W.&)(*#!<\>!1,*.59!8$!0*?(#)$2/&)$9:!_$Q$0)(*#!*+!),$!$%(1?
)$#0$!*+!&!0*(#)$2/&)(#2!6$0)*/!('-5($1!),&)!),$!==!,4-*),$1(1!(1!#*)!
/$5$6&#):!7,$!.1$!*+!0*(#)$2/&)(*#!)$0,#(W.$!3,$#!5(#@$9!3(),!),$!
Y//*/!F*//$0)(*#!R/&'$3*/@!&55*31!+*/!),$!1$-&/&)(*#!*+!5*#2!/.#!
/$5&)(*#1,(-1! &#9! -/*9.0$1! 1.-$/0*#1(1)$#)! $1)('&)$1:! R*55*3(#2!
Y#25$!&#9!E/&#2$/! <GHTP>!2(6$#! ),$!-/$1$#0$!*+!&!0*?(#)$2/&)(#2!
/$5&)(*#1,(-!&'*#21)!),$!6&/(&85$1!(#!$W.&)(*#!<P>!&#!$//*/!0*//$0?
)(*#!/$-/$1$#)&)(*#!3,(0,!0&)$/1!+*/!+5$%(8(5()4!(#!),$!1,*/)!/.#!94?
#&'(0!-/*0$11!3,(5$!),$!'*9$5!(1!0*#1)/&(#$9!)*!/$)./#!)*!),$!5*#2!
/.#!$W.(5(8/(.'!0&#!8$!1-$0(+($9:!

(676#69E#3=F5<5?6G#;59E59A:##
7,$!9&)&!.)(5(O$9!(#!),(1!-&-$/!3$/$!*8)&(#$9!+/*'!),$!(#)$/#&?

!
e!R*/!+./),$/!$%-*1()(*#!*+!),$1$!&/2.'$#)1A!1$$!_*2*++!<GHT\>:!
M!C$$!U$,'&##!<GHTZ>A!R/$#@$5<GHTG>:!



*+&,H*;UJ5&1+&2;VV;HDJ& P!

)(*#&5!+(#&#0(&5!1)&)(1)(01!*+!),$!(#)$/#&)(*#&5!'*#$)&/4!+.#9:!7,$!
-/$+$//$9!-/(0$! (#9$%! (1! ),$!c,*5$1&5$!=/(0$!N#9$%!<c=N>A!,*3?
$6$/!),$!0*.#)/($1!.#9$/!(#6$1)(2&)(*#!9*!#*)!0&50.5&)$!),(1!(#9$%h!
),.1!),$!F*#1.'$/!=/(0$!N#9$%!<F=N>!3&1!.)(5(O$9:!7,$!$%0,&#2$!
/&)$!3&1!),$!$#9!*+!-$/(*9!$++$0)(6$!/$&5!&#9!#*'(#&5!/&)$!'$&1?
./$9! (#! )$/'1!*+!.#()1!*+!9*'$1)(0! 0.//$#04!-$/!iC!9*55&/:!7,$!
$1)('&)$1!&/$!-$/+*/'$9!.1(#2!8*),!W.&/)$/54!&#9!'*#),54!9&)&!
$%)$#9(#2!+/*'!GHTJ?GHHPA!&5),*.2,!),$!#*'(#&5!$%0,&#2$!/&)$!
+*/!),$!0*.#)/($1!.#9$/!(#6$1)(2&)(*#!,&1!/$'&(#$9!-$22$9!)*!),$!
iC!9*55&/! +*/! ),$!$#)(/$!-$/(*9!&)!&!+(%$9!/&)$!),$/$!(1!0*#1(9$/?
&85$!6&/(&8(5()4!(#!),$!$++$0)(6$!$%0,&#2$!/&)$!(#9$%:!

%-HI1#J"#i^N7!_SS7!7YC7!RS_!_Y"U!YjFX"^EY!_"7YA!N^!UYDYUC!"^V!RN_C7!
VNRRY_Y^FYC!RS_!di"_7Y_Uk!"^V!"^^i"U!V"7"!

! "VR<W>!!!!G1)!9(++:! =?=<W>! "VR<'>! =?=<'>!

"#)(2.&! ?G:PJe! ?e:ZJP! ?G:HZM! ?P:I\Z! ?G:HHG! ?P:GZG! ?I:GIM! ?H:GMZ!
V*'(#(0&! ?I:eeZ! ?Z:M\\! ?I:\MP! ?\:\e\! ?I:ZZ\! ?\:ITZ! ?I:ePZ! ?GP:MeH!
E/$#&9&! ?I:JIJ! ?Z:PPH! ?I:eG\! ?M:HGH! ?I:JHM! ?M:eIZ! ?I:ZP\! ?GI:ZTe!
C)!]())1a^$6(1! ?G:G\G! ?Z:IZJ! ?G:ZZJ! ?\:eTI! ?G:IMT! ?\:I\I! ?I:G\P! ?GI:JHI!
C)!U.0(&!! ?G:\IJ! ?e:ZeM! ?I:GZP! M:TGM! ?I:GMZ! ?\:HT\! ?I:IM\! ?GJ:ZIG!
C)!D(#0$#)! ?G:\MH! ?Z:PZe! ?G:\JZ! ?\:ZGJ! ?G:MGe! ?\:JPI! ?G:eTH! ?GZ:JTH!

^S7Y[!HMl!0/()(0&5!6&5.$!?I:HJe!+*/!W.&/)$/54!1$/($1!&#9!?I:TPM!+*/!&##.&5!9&)&:!

7,$! +(/1)!'$),*9! *+! )$1)(#2! +*/! ===!3&1! 8&1$9! *#! )$1)(#2! +*/!
1)&)(*#&/()4!(#!),$!/$&5!$++$0)(6$!$%0,&#2$!/&)$:!7,$!/$1.5)1!*+!),$!
.#()!/**)!)$1)!+*/!8*),!W.&/)$/54!&#9!'*#),54!9&)&!&/$!/$-*/)$9!(#!
7&85$! G:! 7,$! /$1.5)1! (#9(0&)$! ),&)! 8*),! ),$! &.2'$#)$9!V(0@$4?
R.55$/!&#9!=,(55(-1?!=$/*#!)$1)!1)&)(1)(01!+&(5!)*!/$Q$0)A!),$!#.55!,4?
-*),$1(1!*+!&!.#()!/**)!+*/!),$!'*#),54!&#9!W.&/)$/54!1$/($1!*+!),$!
1(%!0*.#)/($1!&)!),$!M!-$/!0$#)!0*#+(9$#0$!5$6$5:!!
X*3$6$/! ),$!#.55!,4-*),$1(1! (1! /$Q$0)$9!3,$#! ),$! +(/1)!9(++$/?

$#0$1!*+!),$!1$/($1!&/$!)&@$#A!),&)!(1A!&55!1$/($1!*+!),$!1(%!0*.#)/($1!
&/$!N!<G>!&1!(1!1,*3#!(#!)&85$!G:!7,.1!8&1$9!*#!),$!#*#?1)&)(*#&/()4!
*+!),$!/$&5!$%0,&#2$!/&)$!6&/(&85$!(#!5$6$51!()!0&#!8$!9$9.0$9!),&)!
),$!===!/$5&)(*#1,(-!(1!(#6&5(9!(#!),$!1&'-5$!*+!0*.#)/($1!*6$/!),$!
)('$!-$/(*9!.#9$/!0*#1(9$/&)(*#:!
7,$!#$%)!1)$-!(#!$6&5.&)(#2!),$!/$5$6&#0$!*+!),$!===!),$*/4!(#!

),(1! 1&'-5$! *+! 0*.#)/($1! (#6*56$1! )$1)(#2! +*/! ),$! $%(1)$#0$! *+! &!
0*(#)$2/&)(#2!6$0)*/!8$)3$$#!/$5&)(6$!-/(0$1!&#9!),$!#*'(#&5!$+?
+$0)(6$!$%0,&#2$!/&)$!<1$$!$W#:\>:!7,$!+(/1)!1)$-!(#!),(1!-/*0$11!(1!
)*!)$1)!+*/!),$!-/$1$#0$!*+!&!.#()!/**)!(#!),$!)3*!1$/($1!.#9$/!0*#?!



! D1F=R&HSSH;*J5&THF<TUF&KLLL&T!

%-HI1#K"!i^N7!_SS7!7YC7!RS_!^S;N^"U!YjFX"^EY!_"7Y!N^!UYDYUC!"^V!
RN_C7!VNRRY_Y^FYC!SR!di"_7Y_Uk!"^V!;S^7XUk!CY_NYC!

! "VR<W>! =?=<W>! "VR<'>! =?=<'>!

"#)(2.&! ?I:PTP! ?e:GHeb! ?I:IJM! ?\:PHeb! ?I:MTI! ?\:TIHb! ?I:eJP! ?H:PGGb!
V*'(#(0&! ?I:GGI! ?Z:JMMb! ?G:M\I! ?M:TZIb! ?J:ITG! ?e:GJTb! ?J:HJT! ?P:IPZb!
E/$#&9&! ?J:\ZT! ?I:TJPb! ?J:GTZ! ?M:HeHb! ?J:GTI! ?M:PPTb! ?J:JZH! ?GJ:JPb!
C)!]())1a^$6(1! ?G:eMe! ?Z:ITGb! ?G:MJJ! ?M:THIb! ?G:ITP! ?M:TeIb! ?G:ZI\! ?GJ:eZb!
C)!U.0(&! ?G:M\\! ?e:JIGb! ?G:GPM! ?\:MTJb! ?G:GHM! ?\:MGPb! ?G:GJ\! ?H:HMPb!
C)!D(#0$#)! ?G:TP\! ?Z:M\Zb! ?G:MIT! ?\:JZZb! ?G:PHM! ?M:THIb! ?G:\MM! ?GJ:eTb!

^S7Y[! 7,$! 14'8*51! b! &#9! bb! 9$#*)$1! /$Q$0)(*#! *+! ),$! #.55?,4-*),$1(1! *+! #*#?
1)&)(*#&/()4!&)!),$!Gl!&#9!Ml!1(2#(+(0&#0$!5$6$51:!

1(9$/&)(*#A!#&'$54!),$!#*'(#&5!$++$0)(6$!$%0,&#2$!/&)$!&#9!/$5&?
)(6$!-/(0$1! +*/!'*#),54!9&)&!&#9!W.&/)$/54!9&)&:!7,$!/$1.5)1! )$1)!
+*/!.#()!/**)1!(#!),$!6&/(&85$1!.1(#2!),$!&.2'$#)$9!V(0@$4?R.55$/!
)$1)! &#9! ),$! =$/*#?=,(55(-1! )$1)! &/$! -/$1$#)$9! (#! )&85$! e! &#9! M:!
7,$! /$1.5)1! (#9(0&)$! ),&)! +*/! '*#),54! &#9! W.&/)$/54! 9&)&! ),$!
#*'(#&5!$++$0)(6$!$%0,&#2$!/&)$!&#9!),$!-/(0$!5$6$5!&/$!8*),!N!<G>A!
'$&#(#2!),&)!),$4!&/$!+(/1)!9(++$/$#0$!1)&)(*#&/4:!C(#0$!8*),!*+!),$!
6&/(&85$1A!3,(0,!3*.59!$#)$/!),$!===!+*/'.5&)(*#A!&/$!(#)$2/&)$9!
*+!),$!1&'$!*/9$/A!),$#!()!(1!-*11(85$!)*!)$1)!+*/!),$!-/$1$#0$!*+!&!
0*(#)$2/&)(#2!6$0)*/:!!!

%-HI1#L"!i^N7!_SS7!7YC7!RS_!_YU"7NDY!=_NFYC!N^!UYDYUC!"^V!RN_C7!VNR?
RY_Y^FYC!L"CYV!S^!di"_7Y_Uk!"^V!;S^7XUk!V"7"!

! "VR<W>! =?=<W>! "VR<'>! =?=<'>!

"#)(2.&! ?I:eHI! ?Z:\IHb! ?I:JeM! ?GM:HGPb! ?M:IPT! ?GG:JGb! ?\:JGP! ?PH:eGb!
V*'(#(0&! ?J:TJH! ?e:\HZb! ?J:JIe! ?\:TIeb! ?J:IPH! ?\:T\Jb! ?J:GMM! ?GP:MeHb!
E/$#&9&! ?J:JIP! ?Z:JZGbb! ?J:\JJ! ?Z:IGMbb! ?G:G\M! ?Z:Me\bb! G:JeT! ?GG:PeJb!
C)!]())1m^$6(1! ?I:JG\! ?G:G\T! ?G:\He! ?P:ITMb! ?I:IMI! ?M:MP\b! ?G:\PZ! ?Ge:Z\Hb!
C)!U.0(&! ?G:ZJT! ?P:TeHb! ?Z:eM\! ?eG:PTb! ?I:PIJ! ?GG:JJb! ?G:T\H! ?IZT:MGb!
C)!D(#0$#)! ?J:ZJT! ?e:ZMHb! ?J:JTZ! ?P:MITb! ?J:JPJ! ?\:JeTb! ?J:IZP! ?GP:GZPb!

^S7Y[! 7,$! 14'8*5! b! &#9! bb! 9$#*)$1! /$Q$0)(*#! *+! ),$! #.55! ,4-*),$1(1! *+! #*#?
1)&)(*#&/()4!&)!),$!Gl!&#9!Ml!5$6$5!/$1-$0)(6$54:!

7,$!)$1)!+*/!),$!-/$1$#0$!*+!&!0*(#)$2/&)(#2!6$0)*/!(1!-$/+*/'$9!
.1(#2! ),$! B*,&#1$#!'$),*9:!7,$! B*,&#1$#! )$1)! (1!-$/+*/'$9! (#!
),$!D"_!+/&'$3*/@!&#9!9(++$/$#)!6&5.$1!*+!),$!5&2!5$#2),!]`G!)*!
T!3&1! 0*#1(9$/$9:! N#!'*1)! 0&1$1!&! 5&2!*+!]`e! (1! /$W.(/$9! )*!/$?
'*6$!1$/(&5!0*//$5&)(*#!(#!),$!/$1(9.&51A!1*!1)&)(1)(0&5!/$1.5)1!8&1$9!
*#!&!D"_!<e>!'*9$5!&/$!/$-*/)$9:!7,$!/$1.5)1!*+!),$!0*(#)$2/&)?



*+&,H*;UJ5&1+&2;VV;HDJ& H!

(#2! )$1)! &/$! /$-*/)$9! (#!7&85$! e! +*/! ),$!'*#),54! &#9! W.&/)$/54!
)('$!1$/($1!9&)&:!7,$!)$1)!/$1.5)1!(#9(0&)$!),&)!+*/!8*),!),$!W.&/?
)$/54!&#9!'*#),54! 1$/($1!&!0*(#)$2/&)(#2!6$0)*/!3&1! (9$#)(+($9! (#!
C)!U.0(&!&#9!C)!]())1!&#9!^$6(1A!3,(5$! ),$!-/$1$#0$!*+!&!0*(#)$?
2/&)(#2! 6$0)*/!3&1! 0*#+(/'$9! (#! ),$! 0&1$! *+!V*'(#(0&! 8&1$9!*#!
),$!W.&/)$/54!9&)&!1$):!!

%-HI1#M"!_YCiU7C!SR!7XY!BSX"^CY^!7YC7!RS_!FSN^7YE_"7NS^!RS_!7XY!
;S^7XUk!"^V!di"_7Y_Uk!CY_NYC!

! !!!!!;*#),54!!!!!!!!d.&/)$/54!
!!!!X*[!/!≤!I!

!!!;*#),54!!!!!!!!!d.&/)$/54!
!!!!")!'*1)!*#$!

;*#),54!!!d.&/)$/54!
!!!!^*#$!

"#)(2.&! ! ! G:IJZ! J:eMT! P:\IG! T:GMI!
V*'(#(0&! ! ! J:JJP! P:eIM! \:PZH! T:IZ\!
E/$#&9&! ! ! J:J\J! J:J\P! P:ZMJ! T:TMH!
C)!]())1m^$6(1! ! ! P:MJM! H:I\T! GH:eeI! I\:GPZ!
C)!U.0(&! ! ! e:MIG! e:MIT! GJ:IG! IT:I\J!
C)!D(#0$#)! ! ! J:JHT! J:JeG\! P:IH\! P:\PM!

^S7YC[!F/()(0&5!6&5.$1!+*/!'*#),54!&#9!W.&/)$/54!9&)&!&/$!&1!+*55*31[!")!'*1)!*#$!6$0?
)*/!&)!M!l!&#9!GlA!Z:P\!&#9!\:\M!/$1-$0)(6$54A!#*!6$0)*/1!&)!Ml!&#9!Gl!GM:eG!&#9!IJ:Je:!b!
N#9(0&)$1!1(2#(+(0&#0$!&)!),$!Ml!5$6$5:!

7,$! 5&0@!*+! 0*(#)$2/&)(*#!*/!$6(9$#0$!*+!===! (#!&!#.'8$/!*+!
0*.#)/($1!0&#!8$!1&(9!)*!9$6(&)$!+/*'!&-/(*/(!$%-$0)&)(*#1:!N#9$$9!
),$!9*'(#&#)!0*#6$#)(*#!(1!),&)!),$!'*/$!1(2#(+(0&#)!),$!1,&/$!*+!
#*#?)/&9&85$!(#!EV=A!),$!2/$&)$/!),$!-*11(8(5()4!*+!),$!$%0,&#2$!
/&)$!9(6$/2(#2!+/*'!()1!===!6&5.$:!N#!2$#$/&5!3,$#!-/(0$!-&/()4!(1!
0&50.5&)$9! +/*'! &! 2$#$/&5! -/(0$! ),(1!'&4! (#9.0$! 141)$'&)(0! 8(&1!
+*/!0*.#)/($1!3,$/$!),$!#*#?)/&9$9!1$0)*/!(1!9*'(#&#):!7,$!0*.#?
)/($1A! 3,(0,! +*/'!-&/)! *+! ),$! Y&1)$/#!F&/(88$&#!;*#$)&/4! &/$&!
-*11$1!3$&@!9*'$1)(0!-/*9.0)(*#A!),.1!84!$%)$#1(*#!#*#?)/&9&85$!
1,&/$!*+!(#0*'$A!(1!/$5&)(6$54!5*3:!"!0/.9$!'$&1./$!*+!),$!0*#)/(?
8.)(*#!*+!),$!)/&9$9!1$0)*/!)*!EV=!(1!),$!1,&/$!*+!$%)$/#&5!)/&9$!
)*!EV=A!3,(0,!(1!/$5&)(6$54!,(2,!&0/*11!),$!1&'-5$!*+!0*.#)/($1!(#!
),(1!1).94:!!
7,$! 5()$/&)./$! *#! ),$! ===! 1.22$1)! ),&)! )/&9$! /$1)/(0)(*#1! &#9!

1-$0(+(0&554A! &14''$)/(0! /$1)/(0)(*#1! *#! ('-*/)! 0*'-&/$9! )*! $%?
-*/)1!(1!&!-/*8&85$!0&.1$!*+!9$6(&)(*#1!+/*'!===!$1-$0(&554!&'*#2!
9$6$5*-(#2! 0*.#)/($1:! X*3$6$/! ),$/$! (1! 5('()$9! 0*#05.1(6$! $6(?
9$#0$!)*!1.--*/)!),(1!6($3!(#!),$!SYFC!&1!)/&9$!/$1)/(0)(*#1!,&6$!
8$$#!2/&9.&554!/$9.0$9!*6$/!),$!-&1)!)3*!9$0&9$1:!R./),$/'*/$!
3,$/$! /$1)/(0)(*#1! ,&6$! 8$$#! ('-*1$9! ()! (1! .1.&554! &1! &! /$6$#.$!
2$#$/&)(#2!'$&1./$! &#9! ,&1! #*)! 8$(#2! -/*,(8()(6$:! N#! &99()(*#!



! D1F=R&HSSH;*J5&THF<TUF&KLLL&GJ!

),$! 5&/2$! ('-*/)! 0*#)$#)! *+! 0*#1.'-)(*#! &#9!-/*9.0)(*#! 5('()1!
),$!9$2/$$!)*!3,(0,!('-*/)1!0&#!8$!9(10/('(#&)$9!&2&(#1):!!
;0^*3#!&#9!c&55&0$!<GHTH>!(55.1)/&)$9!),&)!),$!$%0,&#2$!/&)$!

(#!,(2,!(#+5&)(*#!0*.#)/($1!)$#9$9!)*!+*55*3!===!'*/$!05*1$54!),&#!
5*3!(#+5&)(*#!0*.#)/($1:!N#!&!,(2,!(#+5&)(*#!$#6(/*#'$#)!'*#$)&/4!
2/*3),! (1! 5(@$54! )*! *6$/1,&9*3!/$&5! +&0)*/1A!,$#0$! ),$!$%0,&#2$!
/&)$!(1!5(@$54!)*!0*#6$/2$!)*!()1!===!6&5.$:!7,.1!()!(1!W.()$!-5&.1(85$!
),&)!),$!/$&1*#!+*/!),$!6$/4!3$&@!$6(9$#0$!(#!1.--*/)!*+!===!(#!
),(1!1&'-5$!*+!0*.#)/($1!(1!9.$!)*!),$!2$#$/&554!5*3!(#+5&)(*#!$#6(?
/*#'$#)!3,(0,!*8)&(#1:!7,$!#&)./$!*+!),$!'*#$)&/4!&//&#2$'$#)!
(#!),$!1&'-5$!*+!0*.#)/($1!/$1)/(0)1!),$!&8(5()4!*+!),$!2*6$/#'$#)1!
)*!$#2(#$$/!8*.)1!*+!(#+5&)(*#!6(&!$%0$11(6$!'*#$)&/4!&00*''*9&?
)(*#! *+! +(10&5! $%-&#1(*#1:! =/(0$1! (#! ),$! 0*.#)/($1! &/$! 5&/2$54! 9$?
)$/'(#$9!84!9$6$5*-'$#)1!(#!),$!'&(#!)/&9(#2!-&/)#$/!0*.#)/($1:!
7,$!/&)$!*+! (#+5&)(*#!(#!),$!2/*.-!*+!0*.#)/($1!(1!*#!&6$/&2$!&-?
-/*%('&)$54!M:J!-$/!0$#):!!
"#*),$/! -/*8&85$! 0&.1$! *+! ),$! 3$&@! $6(9$#0$! *+! ==! (#! ),(1!

2/*.-!*+!9$6$5*-(#2!0*.#)/($1! /$5&)$1! )*! ),$!.1$!*+! ),$!$++$0)(6$!
$%0,&#2$!/&)$!(#!),(1!1).94:!7,(1!/&)$!*+!$%0,&#2$!9$-$#91!,$&6?
(54!*#!),$!1)/.0)./$!*+!0*''*9()4!)/&9$!&1!),$!3$(2,)1!&--5($9!)*!
),$!-/(0$1!&/$!8&1$9!'&(#54!*#!)/&9$!9&)&:!7,$!9$+(0($#04!*+!),(1!
&--/*&0,!(1!),&)!1$/6(0$!)/&9$!&#9!+(#&#0(&5!+5*31!)$#9!)*!$%$/)!&!
1)/*#2!(#+5.$#0$!*#!),$!$%0,&#2$!/&)$!(#!9$6$5*-(#2!0*.#)/($1:!

.@8<7#<>9#5=F6?7#8;#59;G67589#89#3N?@69A3#<673:#
R*/! ),$! 0*.#)/($1! 3,$/$! ),$! #.55! ,4-*),$1(1! *+! #*#?0*?

(#)$2/&)(*#! (1! /$Q$0)$9A! &#! $//*/! 0*//$0)(*#! '*9$5! 0&#! 8$! $1)(?
'&)$9A!.)(5(O(#2!),$!/$1(9.&51!*+!),$!$W.(5(8/(.'!/$2/$11(*#:!7,$!
),$*/4!.#9$/54(#2! ),$!$1)('&)(*#!*+! 1.0,!&!'*9$5! (1! ),&)!&!-/*?
-*/)(*#! *+! ),$! 9$6(&)(*#! +/*'! ===! (#! ),$! (#()(&5! -$/(*9! (1! 0*/?
/$0)$9!(#!),$!+*55*3(#2!-$/(*9:!7,.1!&#!$//*/!0*//$0)(*#!'*9$5!*+!
),$!+*55*3(#2!+*/'!0&#!8$!1-$0(+($9[!

ςβπ χµ 8
9
8

'
88

9
-8

'
-8

0

-

0

-
--8-8 ##=##== W +−−+∆+∆=∆ −−−−−

= =
−∑ ∑ >na5#<o5#5#<5#5# GGG

G G
!

c,$/$!p!)!(1!),$!$//*/!0*//$0)(*#!)$/'A!3,(0,!1,*31!),$!9$-&/?
)./$!*+!),$!$%0,&#2$!/&)$!+/*'!()1!===!6&5.$A!),&)!(1!0*//$0)$9!(#!
),$!1.81$W.$#)!-$/(*91:!7,$!0*$++(0($#)!ς!'$&1./$1!),$!1(#25$!-$?
/(*9!/$1-*#1$!*+!),$!$%0,&#2$!/&)$!1,*0@:!N+!),$!0*$++(0($#)!(1!1(2?
#(+(0&#)54!9(++$/$#)!+/*'!O$/*!&#9!(1!#$2&)(6$!),(1!('-5($1!),&)!),$!
$%0,&#2$! /&)$! 3(55! &9Q.1)! )*! ),$! 5*#2! /.#! ===! /$5&)(*#1,(-:!
7,$/$+*/$! &#! (#0/$&1$! (#! ),$! /$5&)(6$! 9*'$1)(0! (#+5&)(*#! /&)$!



*+&,H*;UJ5&1+&2;VV;HDJ& GG!

0*'-&/$9!3(),! ),$! +*/$(2#! 0*.#)/4!3*.59! /$9.0$! ),$!6&5.$!*+!
9*'$1)(0!0.//$#04!8.)!),$!0.//$#04!3*.59!$6$#).&554!0*#6$/2$!)*!
()1!5*#2!/.#!$W.(5(8/(.':!!
7,$!/$1.5)1!*+!),$!D$0)*/!Y//*/!F*//$0)(*#!;*9$5!+*/!),$!0*.#?

)/($1! (#! 3,(0,! ),$! -/$1$#0$! *+! &! 0*(#)$2/&)(#2! 6$0)*/! 3&1! 0*#?
+(/'$9!&/$!/$-*/)$9!(#!)&85$!\:!7,$!DYF!'*9$5! (1!$1)('&)$9!+*/!
8*),!W.&/)$/54!&#9!&##.&5!9&)&!1$/($1:!7,$!'*9$5(#2!&--/*&0,!(1!
8&1$9!*#!),$!2$#$/&5!)*!1-$0(+(0!&--/*&0,!&11*0(&)$9!3(),!),$!3*/@!

%-HI1#O"!Y__S_!FS__YF7NS^!;SVYUC!<D"_N"LUYC!N^!RN_C7!VNRRY_Y^FYC>!

! ;*#),54!9&)&! d.&/)$/54!9&)&!

D&/(&85$1! ! C)!U.0(&! !!!!!!!C)!]())1! ! ! C)!U.0(&! C)!]())1! V*'(#(0&!

Y)?G! J:eJT!g!
<J:J\H>!

J:ZGPPg!
<J:J\Z>!

! ! !

Y)?I! ?J:GMHb!
<J:JPe>!

! ! ! !

Y)?Z! J:GGebb!
<J:J\H>!

! J:ZIPb!
<J:GIJ>!

! !

Y)?e! ! ! ! J:IZ\bb!
<J:GIJ>!

!

_=)?G! J:JJM!
<J:JJM>!

! J:Ie\b!
<J:GII>!

?J:GTP!
<J:MTT>!

J:eZHg!
<J:GZT>!

_=)?I! J:JJH\bb!
<J:JJM>!

! J:IeJbb!
<J:GIZ>!

! !

_=)?Z! J:JGJbb!
<J:JJM>!

! ! G:IJGbb!
<J:\TZ>!

!

_=)?e! J:JJTbb!
<J:JJe>!

! ! G:JT\!
<J:\MH>!

!

YF_)?G! ?J:JG\bb!
<J:JJH>!

?J:JJJMg!
<J:JJJG>!

?J:JeIb!
<J:JGT>!

?J:JPGg!
<J:JGH>!

?J:JMJb!
<J:JGH>!

_I! :GP! :GM! :GHG! :IGe! :GPI!
Vc! G:HP! G:H\! G:\! G:MM! G:eT!
CY_! J:JGJ! J:JI\! J:JJP! J:JGT! J:JJH!
U;! J:MMM! G:eZG! G:ITH! G:IJe! J:PGGH!

^S7YC[!"!0*#1)&#)!3&1!$1)('&)$9!8.)!(1!#*)!/$-*/)$9:!b!"#9!bb!9$#*)$1!1(2#(+(0&#0$!&)!
),$!Ml!&#9!GJl!0*#+(9$#0$! (#)$/6&5A!3,(5$!g!9$#*)$1! 1(2#(+(0&#0$!&)! ),$!Gl!0*#+(9$#0$!
5$6$5:!Vc!(1!),$!V./8(#!c&)1*#!C)&)(1)(0A!CY_!(1!),$!C)&#9&/9!$//*/!*+!),$!/$2/$11(*#!&#9!
U;!(1!),$!)$1)!1)&)(1)(0!+*/!),$!L/$.10,?E*9+/$4!C$/(&5!F*//$5&)(*#!U;!)$1)!+*/!,(2,$/!*/9$/!
0*//$5&)(*#:!YF_!(1!),$!$//*/!0*//$0)(*#!)$/'A!_=!(1!/$5&)(6$!-/(0$1!&#9!Y!(1!),$!#*'(#&5!$+?
+$0)(6$!$%0,&#2$!/&)$:!



! D1F=R&HSSH;*J5&THF<TUF&KLLL&GI!

*+! X$#9/4! <GHTP>:! 7,$! -/*0$9./$! (#6*56$1! ),$! $1)('&)(*#! *+! &!
D"_! 3(),! &55! ),$! 6&/(&85$1! $#)$/(#2! ),$! '*9$5! 8$(#2! N<G>:! 7,$!
$W.&)(*#!(1! (#()(&554!$1)('&)$9!3(),!9$-$#9$#)!6&/(&85$1!3(),!5&21!
*+! +*./! W.&/)$/1! +*/! W.&/)$/54! 9&)&! &#9! )3$56$! 5&21! +*/!'*#),54!
9&)&:!D&/(&85$!9$5$)(*#!)$1)!3&1!-$/+*/'$9!)*!9$)$/'(#$!),$!Q*(#)!
1(2#(+(0&#0$!*+!),$!5&22$9!6&/(&85$1:!7,$!+(#&5!-&/1('*#(*.1!$W.&?
)(*#!+*/!),$!6&/(*.1!0*.#)/($1!&/$!-/$1$#)$9A!),$1$!$W.&)(*#1!3$/$!
1.8Q$0)$9!)*!&!8&))$/4!*+!9(&2#*1)(0!)$1):!
N#!2$#$/&5!&5),*.2,!),$!'*9$51!-&11! ),$!8&))$/4!*+!9(&2#*1)(0!

)$1)A!),$!&8(5()4!*+!),$!YF;!)*!$%-5&(#!$%0,&#2$!/&)$!'*6$'$#)1!
3&1! 5('()$9! &1! 0&#! 8$! (#)$/-/$)$9! 6(&! ),$! &9Q.1)$9! _I! 1)&)(1)(0:!
L&1$9!*#!),$!/$1.5)1!*8)&(#$9A!),$!$1)('&)$9!0*$++(0($#)1!*+!),$!$/?
/*/!0*//$0)(*#!)$/'!3&1!1(2#(+(0&#)!&#9!0*//$0)54!1(2#$9!(#!&55!),$!
0*.#)/($1!&#9!1.22$1)!&!/$5&)(6$54!W.(0@!/$&0)(*#!)*!0*//$0)!9$6(&?
)(*#1!+/*'!===:!X*3$6$/!),$!&9Q.1)'$#)!*+!),$!$%0,&#2$!/&)$!)*!
(#+5&)(*#!9(++$/$#0$!8$)3$$#!),$!i#()$9!C)&)$1!&#9!),$!/$1-$0)(6$!
0*.#)/($1! 3&1! .#9$/! GJlA! 3,(0,! 0&#! 8$! /$2&/9$9! &1! /$5&)(6$54!
1'&55:!

!:#7@3<3#69#-G73<967543P#

N#!2$#$/&5!),$!/$1.5)1!*+!),(1!1).94!(1!0*#1(1)$#)!3(),!*),$/!1).9?
($1!*#!),$!/$5$6&#0$!*+! ),$!===!,4-*),$1(1:!7,$!/$Q$0)(*#!*+!),$!
),$*/4!(1!2$#$/&554!(#6&/(&#)!)*!),$!)4-$!*+!)$1)!0*#9.0)$9!*/!),$!
9&)&!+/$W.$#04!.)(5(O$9:!S#$!'&Q*/!9(++(0.5)4!(1!),&)!&#!(#6$1)(2&?
)*/!0&##*)!$&1(54!9$)$/'(#$!3,$),$/!),$!+&(5./$!)*!/$Q$0)!),$!.#()!
/**)!,4-*),$1(1!(1!/$+5$0)(6$!*+!),$!5('()$9!-*3$/!*+!.#()!/**)!)$1)!
$1-$0(&554!(#!1'&55!1&'-5$1:!N#!1$&/0,!*+!(#0/$&1$9!-*3$/!&!#.'?
8$/! *+! /$1$&/0,$/1! ,&6$! &))$'-)$9! )*! $6&5.&)$! ),$! ),$*/4! .1(#2!
5*#2$/! 1-&#1:! "#*),$/! '$),*9A! 3,(0,! (1! 8$0*'(#2! (#0/$&1(#2!
-*-.5&/A!(1!),$!.1$!*+!-&#$5!9&)&!(#!)/4(#2!)*!0*#+(/'!),$!===!,4?
-*),$1(1:!7,$!.1$!*+!),(1!'$),*9!)*!)$1)!+*/!===!3&1!'*)(6&)$9!84!
),$!3*/@!*+!U$6(#!&#9!U(#!<GHHI>:\!X*3$6$/!&5),*.2,!),$!/$1.5)1!
*+!1.0,!)$1)!&/$!'*/$!0*#05.1(6$!()!(1!#*)!*6$/3,$5'(#2A!(#!&99(?
)(*#!&!+$3!(#6$1)(2&)*/1!,&6$!W.$1)(*#$9!),$!$++(0($#04!*+!.#()!/**)!
)$1)!(#!-&#$5!9&)&:P!!!

!
\!N)!'.1)!8$!#*)$9! ),&)!0/()(0&5!6&5.$1! +*/!.#()!/**)1! (#!-&#$5!9&)&!8&1$9!*#!

),(1!+/&'$3*/@!9*!#*)!(#0*/-*/&)$!1$/(&5!0*//$5&)(*#!(#!),$!9(1)./8&#0$1:!
P!R/$#@$5!&#9!_*1$!<GHH\>!+(#91!$6(9$#0$!*+!'$&#!/$6$/1(*#!.1(#2!-&#$5!9&)&A!

=&-$55!<GHHP>!+(#91!0*#1(9$/&85$!),*.2,!#*)!0*#05.1(6$!$6(9$#0$!&2&(#1)!),$!.#()!
/**)! ,4-*),$1(1:! N#! 0*#)/&1)! "8&.+! &#9! B*/(*#! <GHHJ>! 0&#! *#54! +(#9!3$&@! $6(?



*+&,H*;UJ5&1+&2;VV;HDJ& GZ!

7,$!&96&#)&2$!*+!-&#$5!9&)&!8&1$9!.#()!/**)!)$1)!(1!),&)!()!0*'?
-$#1&)$1!+*/!(#1.++(0($#)!)('$!1$/($1!6&/(&)(*#!84!(#)/*9.0(#2!0/*11!
1$0)(*#!6&/(&)(*#A!),.1!/$1.5)(#2!(#!&#!(#0/$&1$!(#!),$!-*3$/!*+!),$!
)$1):!7,(1!W.&5()4!/$#9$/1!),(1!)$1)!-&/)(0.5&/54!.1$+.5!(#!),$!Y&1)?
$/#!F&/(88$&#!F$#)/&5!L&#@!&/$&A!(#9$$9!'&#4!-/$6(*.1!1).9($1!
*#!),$1$!$0*#*'($1!,&6$!.)(5(O$9!),$!-&#$5!9&)&!&--/*&0,!)*!&5?
5*3! +*/! (#0/$&1$! 9$2/$$1! *+! +/$$9*'!3,$#! ),$! )('$! 1$/($1! 9&)&!
1-&#! (1! /$5&)(6$54! 1,*/):T!X*3$6$/! #$3! /$1$&/0,! ,&1! W.$1)(*#$9!
),$! $++(0&04! *+! -&#$5! 9&)&! 8&1$9! .#()! /**)! )$1)! )*! -/*6$! ),$! ,4?
-*),$1(1q!Sr!F*##$55!<GHH\>!&/2.$1!),&)!3(9$!1&'-5$!-&#$5!1).9($1!
&/$!(#&00./&)$!&1!),$(/!+&(5!)*!&00*.#)!+*/!0/*11?1$0)(*#&5!9$-$#9?
$#0$!(#!),$!/$&5!$%0,&#2$!/&)$:!7,$!.#9$/54(#2!/$&1*#(#2!(1!),&)!
),$!/$&5!$%0,&#2$!/&)$1!*+!)3*!05*1$54!5(#@$9!0*.#)/($1!&/$!2$#$/?
&554!0*//$5&)$9:!R*/!$%&'-5$!&!1,*0@!)*!),$!0*.#)/($1!*+!),$!Y&1)?
$/#!F&/(88$&#!3,(0,! &++$0)1! -/(0$1! */! $%0,&#2$! /&)$1!3(55! 0&.1$!
),$'! )*! 9$6(&)$! )*2$),$/:! N+! 1.0,! 0/*11! 1$0)(*#&5! 9$-$#9$#0$! (1!
(2#*/$9!),$!-*3$/!&#9!1(O$!*+!-&#$5!9&)&!.#()!/**)!)$1)!(1!1(2#(+(?
0&#)54! /$9.0$9:H! 7,.1! ),$! &00$-)&#0$! *+! ),$! ===!,4-*),$1(1! 84!
1*'$!),$*/(1)!.1(#2!-&#$5!9&)&!(1!5&/2$54!9.$!)*!),$!+&0)!),&)!),$!
0/*11!1$0)(*#&5!9$-$#9$#0$!(1!#*)!0*#)/*55$9:!SrF*##$55!<GHH\>!(#!
,(1! 1).94! (55.1)/&)$1! ),&)!*#0$! ),(1! (1! 0*#)/*55$9!84!.1(#2!EUC! )*!
(#0/$&1$!),$!$++(0($#04!*+!),$!)$1)A!),$!$6(9$#0$!(#!1.--*/)!*+!),$!
===! ,4-*),$1(1! (#! -&#$5! 9&)&! (1! #*! '*/$! +&6*/&85$! ),&#! 3,$#!
)('$!1$/($1!9&)&!(1!.1$9:!!

!Q"#*'$*I).!'$#

7,$!'&(#!-./-*1$!*+!),(1!1).94!3&1!)*!$%&'(#$!),$!/$5$6&#0$!*+!
),$! ===!,4-*),$1(1! (#! &! /$5&)(6$54! 1)&85$! &#9! 5*3! (#+5&)(*#! $#6(?
/*#'$#):! 7,$! )$1)! -/*0$9./$! 9/$3! $%)$#1(6$54! +/*'! ),$! /$0$#)!
9$6$5*-'$#)1! (#! $0*#*'$)/(0! ),$*/4! &#9! (#! -&/)(0.5&/! ),$! &9?
6&#0$1!'&9$!(#!),$!&/$&!*+!0*(#)$2/&)(*#:!7,$!===!,4-*),$1(1!3&1!
$%&'(#$9!.1(#2! )3*! 1)&#9&/9!&--/*&0,$1[! )$1)(#2! +*/!.#()! /**)1!
(#! ),$! /$&5! $%0,&#2$! /&)$! &#9! )$1)(#2! +*/! &! 0*(#)$2/&)(#2! 6$0)*/!
&'*#21)! ),$! #*'(#&5! $%0,&#2$! /&)$! &#9! /$5&)(6$! -/(0$1:! 7,$1$!
)$1)1!3$/$!0*#9.0)$9!.1(#2!8*),!W.&/)$/54!&#9!'*#),54!9&)&:!
 !
9$#0$!(#!1.--*/)!*+!===!.1(#2!-&#$5!9&)&!(#!&!1&'-5$!*+!)$#!(#9.1)/(&5(O$9!0*.#?
)/($1:!

T!Y%&'-5$!*+!1).9($1!3,(0,!,&1!.1$9!-&#$5!9&)&!1$/($1!(#05.9$!c&)1*#!<GHHZ>!
&#9!c(55(&'1!&#9!V&/(.1!<GHHP>:!

H!R*/!+./),$/!$5&8*/&)(*#!C$$!SrF*##$55!<GHH\>!--:!e?\:!



! D1F=R&HSSH;*J5&THF<TUF&KLLL&Ge!

R/*'!),(1!1).94!),$!$6(9$#0$!(#!1.--*/)!*+!),$!===!,4-*),$1(1!
3&1!2$#$/&554!3$&@:!7,$!#.55!,4-*),$1(1!*+!&!.#()!/**)!(#!),$!/$&5!
$%0,&#2$!/&)$!0*.59!#*)!8$!/$Q$0)$9!(#!&#4!*+!),$!0*.#)/($1!(//$?
1-$0)(6$!*+!),$!9&)&!+/$W.$#04:!;$&#3,(5$!&!0*(#)$2/&)(#2!6$0)*/!
3&1! 0*#+(/'$9! +*/! *#54! )3*! 0*.#)/($1! 3,$#! '*#),54! 9&)&! 3&1!
.1$9!&#9!),/$$!0*.#)/($1!(#!),$!0&1$!*+!W.&/)$/54!9&)&:!
7,$!/$1.5)!*+! ),$!1).94! (1!0*#1(1)$#)!3(),!*),$/!1).9($1A!3,(0,!

(#9(0&)$1! ),&)! ),$! ),$*/4! (1! 5$11! 5(@$54! )*!8$!/$5$6&#)! (#!0*.#)/($1!
$%-$/($#0(#2! /$5&)(6$54! 5*3! /&)$1! *+! (#+5&)(*#:! N#! &99()(*#! ),$!
'$),*9!*+!0&50.5&)(#2!),$!$++$0)(6$!$%0,&#2$!/&)$!&5*#2!3(),!),$!
5$6$5! *+! )/&9$! /$1)/(0)(*#1! (#! ),$1$! 0*.#)/($1!'&4!,&6$! ('-&0)$9!
*#!),$!/$1.5)1:!7,$!+&(5./$!)*!+(#9!0*#05.1(6$!$6(9$#0$!(#!1.--*/)!
*+!),$!,4-*),$1(1!'&4!&51*!8$!9.$!)*!),$!1,*/)#$11!*+!),$!)('$!1$?
/($1!.)(5(1$9:!7*! 0*.#)$/! ),(1!-/*85$'!&!#.'8$/!*+! (#6$1)(2&)*/1!
,&6$!/$1*/)$9!)*!),$!.1$!*+!-&#$5A!),(1!'$),*9!3&1!#*)!.)(5(1$9!(#!
),(1!-&-$/!-&/)(&554!8$0&.1$!*+! ),$! +&0)! ),&)! (+!0/*11!1$0)(*#!(#9$?
-$#9$#0$! (1! #*)! &00*.#)$9! +*/! ),$! /$1.5)1! .1(#2! ),&)!'$),*9! (1!
5(@$54!)*!8$!(#$++(0($#):!7,$!2$#$/&5!/$1.5)1!*+!),(1!1).94!(#9(0&)$1!
),$!#$$9!)*!1$&/0,!+*/!'*9$51!3(),!2/$&)$/!$%-5&#&)*/4!-*3$/!)*!
'*9$5!$%0,&#2$!/&)$!8$,&6(*/A!),.1!),$!#$$9!)*!9$6$5*-!&#9!)$1)!
'*9$51!3,(0,! (#0*/-*/&)$1! ),$! /*5$!*+! /$&5! +&0)*/1! (#!$%-5&(#(#2!
$%0,&#2$!/&)$!'*6$'$#)1:!!!!

&1R1&1$*1.#

"/9$#(A! =:A! &#9! V:! U.8(&#! <GHHG>A! sN1! ),$/$! )/$#9! /$6$/1(*#! (#!
-./0,&1(#2!-*3$/!-&/()4qtA!=.%7#$"0&=67074-6&*$P-$GA! 6*5:!ZMA!
#u!MA!--:!GJZM?MM:!

L&,'&#(?S1@**$$A! ;:! <GHHZ>A! s7,$! =./0,&1(#2! =*3$/! =&/()4!
L&1$9! *#! Y++$0)(6$! Y%0,&#2$! _&)$! &#9! F*?(#)$2/&)(*#[! IM!
UVFr1!Y%-$/($#0$!3(),!()1!&81*5.)$!R*/'.5&)(*#tA!27%3'&,$P$3<
7#4$08A!6*5:!IGA!#u!\A!--:!GJIZ?ZG:!

L&5&11&A!L:!<GH\e>A!s7,$!=./0,&1(#2!=*3$/!=&/()4!9*0)/(#$[!&!/$?
&--/&(1&5tA!T7.%0"3&79&!73-8-6"3&=67074)A!6*5:!PIA!#u!\A!V$0$'8$/A!
--:!MTe?H\!

F*#$Q*A!F:A! &#9!;:! C,$(591! <GHHZ>A! s_$5&)(6$!===!&#9! ),$! 5*#2?
/.#!)$/'1!*+!)/&9$!+*/!+(6$!U&)(#!"'$/(0&#!F*.#)/($1[!"!0*(#)$?
2/&)(*#!&--/*&0,tA!H##3-$'&=67074-6/A!IMA!--:!GMGG?IM:!

F*/8&$A! V:A! &#9! C:! S.5(&/(1! <GHTT>A! sF*(#)$2/&)(*#! &#9! )$1)! *+!
=./0,&1(#2!=*3$/!=&/()4tA!*$P-$G&79&=67074-6/&"0'&J8"8-/8-6/A!6*5:!
PJA!#u!ZA!--:!MJT?IG:!



*+&,H*;UJ5&1+&2;VV;HDJ& GM!

V*/#8.10,A!_:!<GHP\>A!sY%-$0)&)(*#1!&#9!Y%0,&#2$!_&)$!V4#&'?
(01tA!T7.%0"3&79&!73-8-6"3!=67074)5!6*5:!TeA!--:!GG\G?PP:!

Y#9$/1A!c:!<GHTT>A!s"_N;"!&#9!0*(#)$2/&)(*#!)$1)1!*+!===!.#9$/!
+(%$9!&#9!+5$%(85$!$%0,&#2$!/&)$!/$2('$1tA!*$P-$G&79&=67074-6/&
"0'&J8"8-/8-6/A!6*5:!PJA!--:!MJe?T:!

Y#25$A!_:A!&#9!F:!E/&#2$/!<GHTP>A!sF*(#)$2/&)(*#!&#9!Y//*/!F*/?
/$0)(*#[!_$-/$1$#)&)(*#A!Y1)('&)(*#!&#9!7$1)(#2tA!=67074$8%-6"5!
6*5:!MMA!#u!IA!--:!IMG?P\:!

R$$#1)/&A!F:A!&#9!V:!]$#9&55!<GHHP>A!s=&11!),/*.2,!*+!Y%0,&#2$!
_&)$1! &#9! =./0,&1(#2! =*3$/! =&/()4tA! T7.%0"3& 79& ;08$%0"8-70"3&
=67074-6/A!6*5:!eZA!#u!GaI:!

R/$#@$5A! B:A! &#9!":!_*1$! <GHH\>A!s"!-&#$5!-/*Q$0)!*#!=./0,&1(#2!
=*3$/!=&/()4tA!T7.%0"3&79&;08$%0"8-70"3&$67074-6/A!6*5:!eeA!#u!G:!

R/$#@$5A! B:! <GHP\>A! s"!'*#$)&/4!&--/*&0,! )*! ),$!$%0,&#2$!/&)$[!
V*0)/(#&5!&1-$0)1!&#9!Y'-(/(0&5!$6(9$#0$tA!J6"0'-0"P-"0&T7.%0"3&
79&=67074-6/A!6*5:!PTA!--:!IJJ?Ie:!

R/**)A! ]:A! &#9!]:! _*2*++! <GHHM>A! s=$/1-$0)(6$1! *#! ),$! ===! &#9!
U*#2!_.#!_$&5!Y%0,&#2$!_&)$1tA! (#!E:!E/*11'&#!&#9!]:!_*?
2*++! <$91:>A!X"0'(77@& 79& ;08$%0"8-70"3& =67074-6/5! 6*5:! ZA! ^*/),?
X*55&#9A!"'1)$/9&'A!--:!G\eP?TT:!!

B*,&#1$#A!C:!<GHTT>A!sC)&)(1)(0&5!&#&541(1!*+!F*(#)$2/&)(*#!6$0)*/1tA!
T7.%0"3&79&=67074-6!,)0"4-6/&"0'&>708%735!6*5:!GIA!--:!IZG?Me:!

B*,&#1$#A!C:A!&#9!]:!B.1$5.(1!<GHHJ>A!s;&%('.'!U(@$5(,**9!$1)(?
'&)(*#! &#9! (#+$/$#0$! *#! F*(#)$2/&)(*#?3(),! &--5(0&)(*#! )*!
9$'&#9! +*/!'*#$4tA!1Q97%'& ?.33$8-0! 79& =67074-6/& "0'& J8"8-/8-6/!
6*5:!MIA!--:!G\H?IGJ:!!

U$6(#A!":A!&#9!F:!U(#!<GHHI>A!U0-8&%778&8$/8&-0&#"0$3&'"8"Y&H/)4#878-6&
"0'&S-0-8$&J"4#3$&!%7#$%8-$/A!i#(6$/1()4!*+!F&5(+*/#(&A!C&#!V($2*&
<V(10.11(*#!-&-$/A!HI?GIZ>:!

;0^*3#A!_:A! &#9!;:! C:!c&55&0$! <GHTH>A! s^&)(*#&5! =/(0$!U$6$51A!
=./0,&1(#2! =*3$/! =&/()4! &#9! F*?(#)$2/&)(*#[! &! )$1)! *+! R*./!
X(2,! N#+5&)(*#! Y0*#*'($1tA! T7.%0"3& 79& ;08$%0"8-70"3!D70$)& "0'&
S-0"06$A!6*5:!TA!#u!eA!--:!MZZ?eM:!

SrF*##$55A!=:!E:!<GHHT>A!s7,$!S6$/6&5.&)(*#!*+!=./0,&1(#2!=*3$/!
=&/()4tA!T7.%0"3&79!;08$%0"8-70"3&=67074-6/A!6*5:!eeA!#u!G:!

S++(0$/A!U:!X:!<GHP\>A!s7,$!=./0,&1(#2!?=*3$/?!=&/()4!7,$*/4!*+!
Y%0,&#2$!_&)$1[!"!_$6($3tA!;DS&J8"99&!"#$%/A!6*5:!IZA!--:G?\J:!!

=&-$55! V:A! X:! <GHHP>A! sC$&/0,(#2! +*/! C)&)(*#&/()4[! =./0,&1(#2!
=*3$/! =&/()4! .#9$/! ),$! 0.//$#)! +5*&)tA! T7.%0"3& 79& ;08$%0"8-70"3&
=67074-6/5!6*5:!eZA!#u!ZGe:!

_&'8&//&#A!":!<GHHM>A!V70E<%.0&!.%6:"/-0E&!7G$%&!"%-8)Y&O:$&>"%<
-(($"0& =Q#$%-$06$5& MNZ[<MNN[A! =&-$/! =/$1$#)$9! &)! ),$! F$#)/&5!



! D1F=R&HSSH;*J5&THF<TUF&KLLL&G\!

L&#@! *+! L&/8&9*1A! _$1$&/0,! V$-&/)'$#)! "##.&5! _$6($3!
C$'(#&/:!

_*2*++A!]:!<GHH\>A!s7,$!=./0,&1(#2!=*3$/!=&/()4!=.OO5$tA!T7.%0"3&
79&=67074-6!V-8$%"8.%$5&6*5:!jjjNDA!--:!\eP?\T:!

7&#2A!;:A! &#9!_:! L.)(*#2! <GHHe>A!!.%6:"/-0E& !7G$%&!"%-8)& -0& 8:$&
H/-"0& ,$P$37#-0E& >7.08%-$/Y& H& 67-08$E%"8-70& O$/85! "1(&#! V$6$5*-?
'$#)!L&#@!<C)&)(1)(0&5!_$-*/)!C$/($1!#u!GP>:!

7$5&)&/A!Y:A!&#9!X:!]&O9&2,(!<GHHT>A!s_$$%&'(#(#2!),$!5*#2!/.#!
=./0,&1(#2!=*3$/!=&/()4!X4-*),$1(1!+*/!&!,(2,!(#+5&)(*#!0*.#?
)/4[!7,$! 0&1$!*+!7./@$4!GHTJ?HZtA!H##3-$'&=67074-6/&V$88$%/A! MA!
--:!MG?MZ:!

c.A!k:!<GHH\>A!s"/$!/$&5!$%0,&#2$!/&)$1!#*#?1)&)(*#&/4q!Y6(9$#0$!
+/*'! &! -&#$5! 9&)&! )$1)tA! T7.%0"3& 79&D70$)5& >%$'-8& "0'& ?"0@-0E5!
6*5:!ITA!#u!G:!



!

!"#$%&#%$#"%$'&()&H+&*"4("%%"05& $67074-/8& 79& 8:$&*$/$"%6:&,$#"%84$08&79& 8:$&>$08%"3&
?"0@&79&O%-0-'"'&"0'&O7("E7&"0'&#%$/$08$'5&"8&8:$&;C&D$$8-0E&79&8:$&F$8G7%@&79&H4$%<
-6"&>$08%"3&?"0@&*$/$"%6:$%/5&7%E"0-I$'&()&8:$&?"067&>$08%"3&'$&>:-3$5& -0&J"08-"E75&-0&
1687($%&KL&"0'&KM5&MNNN+&O:$&P-$G/&$Q#%$//$'&"%$&8:7/$&79&8:$&".8:7%&"0'&078&0$6$//"%-3)&
8:7/$&79&8:$&>$08%"3&?"0@+&

D1F=R&HSSH;*J5&THF<TUF&KLLL&

1%-23%)!&04&++&%)

L&#@!0*'-$)()(*#!&#9!!
0*#)$1)&8(5()4!(#!7/(#(9&9!!
&#9!7*8&2*[!&!0&1$!+*/!+./),$/!
0*''()'$#)1!.#9$/!),$!E"7C!

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

7,$!F&/(88$&#!F*''.#()4!<F&/(0*'>!)/&9(#2!85*0!,&1!*#54!-&/?
)(0(-&)$9!'&/2(#&554!(#!),$!'.5)(5&)$/&5!-/*0$11!*+!5(8$/&5(O&)(*#!*+!
+(#&#0(&5!1$/6(0$1!.#9$/!),$!E$#$/&5!"2/$$'$#)!*#!7/&9$!(#!C$/?
6(0$1!<E"7C>:!c,$/$&1!'&#4!/$2(*#&5!1)&)$1!'&9$!*++$/1!*#!/$(#?
1./&#0$!&)!),$!0*#05.1(*#!*+!),$!i/.2.&4!_*.#9!(#!GHHe!),$4!9(9!
#*)!-&/)(0(-&)$!(#!),$!/$#$3$9!#$2*)(&)(*#1!*+!GHHM!3,$#!+./),$/!
5(8$/&5(O&)(*#!'$&1./$1!3$/$!&##*.#0$9!84!'*1)!*+!),$!'&Q*/!9$?
6$5*-$9A!9$6$5*-(#2!&#9! )/&#1()(*#!0*.#)/($1:!")! ),$!#$3!/*.#9!
*+!#$2*)(&)(*#1! (#!GHHP!*#54!B&'&(0&!3$#)!+./),$/!&#9!'&9$!*+?
+$/1!3(),!/$1-$0)!)*!5(+$!&#9!#*#?5(+$!(#1./&#0$A!1$5$0)$9!&1-$0)1!*+!
8&#@(#2! &#9!*#$!#&//*3!&/$&!*+! 1$0./()($1?/$5&)$9! +(#&#0(&5! 1$/?
6(0$1:! "99()(*#&554A! (#! GHHT! ),$! /$2(*#&5! #$2*)(&)(#2! &/'! *+! ),$!
F&/(0*'! C$0/$)&/(&)! /$0*''$#9$9! &! '(%$9! 1)/&)$24! *+! 5(8$/&5!



! D1F=R&HSSH;*J5&THF<TUF&KLLL&

&

GT!

&#9!-/*)$0)(*#(1)!$5$'$#)1! +*/!9$6(1(#2!&#!&--/*-/(&)$!10,$9.5$!
*+!0*''()'$#)1!.#9$/!),$!E"7C:!
7,(1! 5('()$9!-&/)(0(-&)(*#!0&#!8$!)/&0$9!)*!),$!#*)(*#!),&)!('?

-$/+$0)!0*'-$)()(*#!(1!9$$-54!/**)$9!(#!F&/(88$&#!+(#&#0(&5!'&/?
@$)1:! C).9($1! 1.0,! &1! =$&/)! <GHHM>A! F/&(2! $)! &5:! <GHH\>A! V&##1!
<GHH\>A!R*/9$! <GHH\>!&#9!;0R&/5&#$!<GHHP>!&55!&))$1)! )*!&!,(2,54!
0*#0$#)/&)$9! /$2(*#&5! +(#&#0(&5! 141)$'! 8&1$9! *#! ),$! )/&9()(*#&5!
1)/.0)./$?0*#9.0)?-$/+*/'&#0$! <CF=>! -&/&9(2':! "5),*.2,! ),$!
CF=!+/&'$3*/@!,&1!&!1)/*#2!),$*/$)(0&5!+*.#9&)(*#A!&5)$/#&)$!$%?
-5&#&)(*#1! *+! (#9.1)/4! 1)/.0)./$! -*1$! 1$/(*.1! 0,&55$#2$1:! S#$!
1.0,!&5)$/#&)(6$!(1!0*#)$1)&8(5()4!),$*/4!.#9$/!3,(0,!*-$##$11!(#!
1$/6(0$1! ,&1! 8$$#! &#&54O$9! (#! ),$! /$0$#)! 5()$/&)./$:!;&/@$)1! &/$!
0*#1(9$/$9!0*#)$1)&85$A!),&)!(1A!*-$#!)*!+*/$(2#!0*'-$)()(*#!3,$#!
8&//($/1!)*!$#)/4!&/$!5*3!<E/&,&'!&#9!U&3/$#0$A!GHH\>:!R*/!1.0,!
F&/(0*'! '$'8$/! 1)&)$1! &1! E.4&#&A! B&'&(0&! &#9! 7/(#(9&9! &#9!
7*8&2*!),&)!&/$!&5/$&94!1*!+&/!&96&#0$9!&5*#2!),$!/*&9!*+!5(8$/?
&5(O&)(*#! ()! (1! -/*8&854!'*/$! &--/*-/(&)$! )*! (#)$/-/$)! ),$(/! -/$?
E"7C! +(#&#0(&5! 1$0)*/1! &1! 0*#)$1)&85$! '&/@$)1:! ;*/$*6$/A! 1(#0$!
),$/$! (1! #*! .#(6$/1&554! &--5(0&85$! 5(8$/&5(O&)(*#! 1)/&)$24! *#$!
1,*.59!)&@$!(#)*!0*#1(9$/&)(*#!),$!1-$0(+(0!0(/0.'1)&#0$1!*+!$&0,!
0*.#)/4!3,$#!9$6(1(#2!&#!&--/*-/(&)$!10,$9.5$!*+!0*''()'$#)1:!
"00*/9(#254A! ),$! -./-*1$! *+! ),(1! 1).94! (1! )*! &11$11! 3,$),$/!

7/(#(9&9!&#9!7*8&2*A!3,(0,!,&1!$#2&2$9!(#!1(2#(+(0&#)!+(#&#0(&5!
141)$'!/$1)/.0)./(#2! 1(#0$! ),$!$&/54!GHHJ1A!,&1! ),$!-*)$#)(&5! +*/!
.#9$/)&@(#2! +./),$/! '.5)(5&)$/&5! 0*''()'$#)1! ),&#! &0).&554!
'&9$:!7,$!&#&541(1! (1! 0*#+(#$9!)*! ),$!8&#@(#2!1$0)*/A! 1(#0$!9&)&!
*#!(#1./&#0$!&#9!1$0./()($1!&/$!'*/$!9(++(0.5)!)*!*8)&(#:!7,$!/$1)!
*+!),$!-&-$/!(1!*/2&#(O$9!&1!+*55*31:!C$0)(*#!I!9(10.11$1!),$!&--5(?
0&8(5()4!*+!0*#)$1)&8(5()4!),$*/4!)*!),$!1)/.0)./$!&#9!/$2.5&)(*#!*+!
8&#@(#2!(#!7/(#(9&9!&#9!7*8&2*:!C$0)(*#!Z!-/$1$#)1!&#!$'-(/(0&5!
&#&541(1!*+!8&#@!0*'-$)()(6$!0*#9()(*#1!.1(#2!)3*!3(9$54!&00$-)$9!
#*#?1)/.0)./&5! '$&1./$1A! ),$! 0*#Q$0)./&5! 6&/(&)(*#! &#9! _*11$?
=&#O&/!'*9$51:!C*'$!0*#05.1(*#1!&/$!*++$/$9!(#!C$0)(*#!e:!

K"#H-$S#T-&S1%#.%&)*%)&1U#&1/)I-%!'$##
-$(#*'$%1.%-H!I!%2#%,1'&2#

"5),*.2,! ),$! 8$#$+()1! *+! *-$#! &#9!'&/@$)?8&1$9! +(#&#0(&5!'&/?
@$)1!&/$!3(9$54!/$0*2#(O$9A!),$!1-$$9!&#9!1$W.$#0(#2!*+!+(#&#0(&5!
1$0)*/! /$+*/'! 9$'&#9! 0&/$+.5! 0*#1(9$/&)(*#:! N#9$$9A! ),$! "1(&#!
+(#&#0(&5!0/(1(1!,&1!9$'*#1)/&)$9!),$!&96$/1$!$++$0)!*+!('-/.9$#)!
+(#&#0(&5! *-$#(#2! &#9! ),$!,(2,! 141)$'(0! 0*1)1! *+! 8&#@(#2! 0/(1$1:!



H+&*HD?H**HF&

&

GH!

R*/! ),(1! /$&1*#A! E&58(1! <GHHe>A! B*,#1)*#! <GHHe>A! &#9! U(#92/$#A!
E&/0(&! &#9! C&&5! <GHH\>! &55! /$0*''$#9! &! -/&2'&)(0! 0&1$?84?0&1$!
&--/*&0,! )*! +(#&#0(&5!*-$#(#2!),&)! )$#91! )*!1.00$$9! (+!-/$0$9$9!
84!'&0/*$0*#*'(0! 1)&8(5(O&)(*#! &#9! 1.--*/)$9!84! $6*56(#2!-/.?
9$#)(&5!'$&1./$1:!C(#0$!),$!$&/54!GHHJ1!7/(#(9&9!&#9!7*8&2*!,&1!
8$$#!/$1)/.0)./(#2!()1!9*'$1)(0!+(#&#0(&5!141)$'!)*!0/$&)$!&!'*/$!
0*'-$)()(6$!$#6(/*#'$#)!8/*&954!(#!5(#$!3(),!),$!-&),!1.22$1)$9!
84!D(55&#.$6&! &#9!;(/&@,*/! <GHHJ>:! 7,$! &.),*/()($1! +(/1)! $5('(?
#&)$9! 1$5$0)(6$! 0/$9()! &#9! (#)$/$1)! /&)$! 0*#)/*51A! ),$#! 1)/$#2),?
$#$9!),$!1.-$/6(1*/4!&#9!/$2.5&)*/4!+/&'$3*/@!+*/!+(#&#0(&5!(#?
1)().)(*#1A! &#9! ,&6$! #*3! 8$2.#! ),$! )/&#1()(*#! )*3&/91! (#9(/$0)!
'*#$)&/4!'&#&2$'$#)!),/*.2,!*-$#!'&/@$)!*-$/&)(*#1:!_$1)/(0?
)(*#1! *#! 0/*11?8*/9$/! 0&-()&5! +5*31! 3$/$! &51*! $5('(#&)$9! &#9! &!
+5$%(85$! $%0,&#2$! /&)$! /$2('$! &9*-)$9! &2&(#1)! ),$! 8&0@9/*-! *+!
'&0/*$0*#*'(0!1)&8(5(O&)(*#:!
7,$!+(#&#0(&5!141)$'!(#!7/(#(9&9!&#9!7*8&2*!(1!/$5&)(6$54!3$55!

9(6$/1(+($9!8.)!8&#@1!/$'&(#!),$!9*'(#&#)!+(#&#0(&5!(#)$/'$9(&/?
($1:!7,$! 8/*&9!'*#$4! (#9(0&)*/! <;IbaEV=>!'$&1./$9! &8*.)! eM!
-$/0$#)!&)!),$!$#9!*+!GHHTA!8/*&954!(#!5(#$!3(),!),$!SYFV!0*.#?
)/4!&6$/&2$!&#9!(#9(0&)(#2!&!,$&64!/$5(&#0$!*#!),$!+*/'&5!8&#@(#2!
141)$'!0*'-&/$9!)*!*),$/!+*/'1!*+!+(#&#0(&5!(#)$/'$9(&)(*#!1.0,!
&1!8*#91!&#9!$W.()($1:!"!1('(5&/!-&))$/#!(1!$6(9$#)!(#!),$!*),$/!(#?
9(0&)*/! *+! +(#&#0(&5! 9$-),! v!-/(6&)$! 0/$9()! )*!EV=:!=/$1$#)54! 1(%!
0*''$/0(&5! 8&#@1! *-$/&)$! (#! ),$! 0*.#)/4! 3(),! Q.1)! *6$/! IJ!
8/&#0,$1!-$/!8&#@:!R*/$(2#!*3#$/1,(-!,&1!/$1./+&0$9!&#9!(1!0./?
/$#)54!&!'&Q*/!+$&)./$!*+!),$!8&#@(#2!141)$':!73*!8&#@1!&/$!+*/?
$(2#!*3#$9!&#9!&!),(/9!/$)&(#1!&!'(#*/()4!+*/$(2#!1,&/$,*59(#2:!
L&#@(#2!&11$)1!&#9!),$!#$)3*/@!*+!8&#@!8/&#0,$1!&/$!,(2,54!0*#?
0$#)/&)$9! 1.22$1)(#2!&!-/$9(1-*1()(*#! )*!&#!.#9$1(/&85$!$%$/0(1$!
*+!'&/@$)!-*3$/h!),$!),/$$!5&/2$1)!8&#@1!&00*.#)!+*/!&5'*1)!)3*?
),(/91! *+! 8&#@! &11$)1! &#9! ,&6$! #*! 5$11! ),&#! PJ! -$/0$#)! *+! ),$!
8/&#0,!#$)3*/@:!
L&#@1!&/$!/$2.5&)$9!.#9$/!),$!R(#&#0(&5!N#1)().)(*#1!"0)!<RN">!

*+!GHHZA!3,(0,!(1!8&1$9!*#!),$!2.(9$5(#$1!*+!),$!L&15$!F*''())$$!
*#! L&#@(#2! _$2.5&)(*#! &#9! C.-$/6(1*/4! =/&0)(0$1:! F&-()&5! &9$?
W.&04! /&)(*1! 2$#$/&554! $%0$$9! ),$! '(#('.'! /$W.(/$'$#)! *+! T!
-$/0$#):! C)&#9&/91! +*/! 5*&#! 05&11(+(0&)(*#! &#9!-/*6(1(*#(#2! 0*'?
-&/$! +&6*/&854! )*!'&#4!SYFV!&#9!9$6$5*-(#2!0*.#)/($1:!=/*6(?
1(*#(#2!/.5$1!+*/!1$0./()($1!,*59(#21!&#9!&00*.#)(#2!1)&#9&/91!&/$!
&51*! (#! 5(#$!3(),! (#)$/#&)(*#&5!8$1)!-/&0)(0$:!L&#@1!&/$!/$1)/(0)$9!
+/*'!,&6(#2! 5&/2$!$%-*1./$1! )*!&! 1(#25$!8*//*3$/!*/! )*!&!1(#25$!
8*//*3$/!2/*.-:!C('(5&/!/$1)/(0)(*#1!&--54!3(),!/$1-$0)! )*!.#1$?
0./$9! 5*&#1! )*! (#1(9$/1!&#9! )*!/$5&)$9!-&/)($1:!N#!&99()(*#A!8&#@!



! D1F=R&HSSH;*J5&THF<TUF&KLLL&

&

IJ!

-/*85$'1!&/$!.1.&554! /$'$9($9!3,$#!9$)$0)$9!84!8&#@!1.-$/6(?
1(*#:!!
c,(5$! ),$! (11.$!*+!8&#@!0*'-$)()(6$#$11!,&1!&53&41!8$$#!0*#?

)/*6$/1(&5! ()!,&1!&11.'$9!1(2#&5! ('-*/)&#0$!(#!5(2,)!*+!),$!25*8&5!
0*''()'$#)! )*! &!'*/$! 5(8$/&5!'.5)(5&)$/&5! +(#&#0(&5! 1$/6(0$1! /$?
2('$:!C)/&)$2(0!&55(&#0$1!8$)3$$#!8&#@1!&#9!(#1./&#0$!0*'-&#($1!
&#9! ),$! /$1.5)(#2! 0/$&)(*#! *+! ,48/(9! +(#&#0(&5! -/*9.0)1! ,&6$!
)$#9$9! )*! 0(/0.'6$#)! ),$! 0*#)/*51! *+! $%(1)(#2! 5$2(15&)(*#:!L&#@1!
#*3!'&/@$)!'.).&5! +.#91!*#!&#!(#?,*.1$!8&1(1!&#9!,&6$!8$2.#!
)*!*++$/!&##.()4!-/*9.0)1!-/$6(*.154!1*59!&5'*1)!$%05.1(6$54!84!(#?
1./&#0$! 0*'-&#($1:! C*'$! *+! ),$! 5&/2$/! 8&#@1! ,&6$! 9(6$/1(+($9!
(#)*! ),$! -/*6(1(*#! *+! 1$0./()4! &#9! $9.0&)(*#&5! 1$/6(0$1:! =$/,&-1!
),$!'*1)!#*)&85$! 0*'-$)()(6$! +$&)./$1!*+! ),$! +(#&#0(&5! 5&#910&-$!
&/$!),$!6&/4(#2!'*9$1!*+!8&#@!'$/2$/1!&#9!8&#@?(#1./&#0$!1)/&?
)$2(0! &55(&#0$1! &1! 3$55! &1! ),$! 0/*11?8*/9$/! $'$/2$#0$! *+! 8&#@1!
*#)*!),$!F&/(88$&#!/$2(*#!&#9!8$4*#9:!"5),*.2,!),$1$!9$6$5*-?
'$#)1!&/$!)$1)(#2!),$!0.//$#)!/$2.5&)*/4!+/&'$3*/@!),$4!&51*!&-?
-$&/! )*!8$!'&Q*/!+&0)*/1!)*3&/91!$#,&#0(#2!),$!0&-&0()4!*+! 5*0&5!
8&#@1!)*!'$$)!&#9!1.1)&(#!),$!0,&55$#2$1!*+!(#)$/#&)(*#&5!0*'-$?
)()(*#:!
"5*#21(9$!),(1!+*/'!*+!0*'-$)()(6$!8$,&6(*/!$%(1)!,(2,!(#)$/$1)!

/&)$! 1-/$&91! &#9! ),$! 2$#$/&)(*#! *+! 1.-$/#*/'&5! -/*+()1A! 3,(0,!
,&1!5$9!)*!),$!1.22$1)(*#!),&)!8&#@1!'&4!8$!$#2&2$9!(#!0*55.1(6$!
8$,&6(*/! (#! 1*'$!1$2'$#)1!*+! ),$!'&/@$):!N)! (1! +&/!$&1($/! )*!9(1?
'(11!),$!05&('!*+!0*55.1(*#!8&1$9!*#!),$!5$6$5!*+!-/*+()1!),&#!*#!(#?
)$/$1)! /&)$! 1-/$&91! ),&)! &/$! )**!,(2,! +*/! &! 5*3! (#+5&)(*#! 0*.#)/4!
&#9! )**!3(9$! )*! 1('-54! /$+5$0)! 0*'-$)()(6$! &9Q.1)'$#)1! +*/! /(1@:!
7,$!&6$/&2$!/$)./#!*#!&11$)1! <_S">!*+! ),$!8&#@(#2!141)$'!(1! (#!
5(#$!3(),!),&)!*+!6(&85$!8&#@1!*-$/&)(#2!(#!&!0*'-$)()(6$!$#6(/*#?
'$#)A!&6$/&2(#2!&!5())5$!&8*6$!G!-$/0$#)!*6$/!GHHe?GHH\:!;*9$/?
&)$!-/*+()&8(5()4!&51*!(#9(0&)$1!),&)!9*'$1)(0!8&#@1!0*.59!'$$)!),$!
0,&55$#2$!*+! 5(8$/&5(O&)(*#:!S#!),$!*),$/!,&#9A!),$!('-5(0()!8&#@!
(#)$/$1)!/&)$!1-/$&9!8$)3$$#!GHTH!&#9!GHH\!3&1!&8*.)!H!-$/0$#)?
&2$!-*(#)1!,(2,$/!),&#!),$!('-5(0()!1-/$&9!+*/!iC!8&#@1!<_&'8&/?
/&#A! GHHT>:! 7,(1! 1.22$1)1! ),$! -*)$#)(&5! +*/! ('-/*6(#2! ),$! $++(?
0($#04! *+! +(#&#0(&5! (#)$/'$9(&)(*#:! ^*)! 1./-/(1(#254! ),$/$! ,&6$!
8$$#!0&551!+*/!&#)(?)/.1)!5$2(15&)(*#!)*!0*.#)$/!*--*/).#(1)(0!8$,&6?
(*/!*#!),$!-&/)!*+!8&#@1:!C.0,!+$&/1!*+!0*#1*5(9&)(*#!&#9!),$!-*?
)$#)(&5! +*/!),$!&8.1$!*+!'&/@$)!-*3$/!)$#9!)*!1)$'!+/*'!),$!94?
#&'(01!*+!),$!)/&9()(*#&5!CF=!-&/&9(2'A!8.)!'&4!8$!(#6&5(9!(+!),$!
8&#@(#2!'&/@$)!(1!&)!5$&1)!-&/)(&554!0*#)$1)&85$:!
F*#)$1)&8(5()4! ),$*/4! &1! 9$6$5*-$9! 84!L&.'*5! $)! &5:! <GHTI>! (1!

8$1)!0*#1(9$/$9!&!2$#$/&5(O&)(*#!*+!),$!),$*/4!*+!-$/+$0)!0*'-$)(?



H+&*HD?H**HF&

&

IG!

)(*#:! =/(0$?)&@(#2! 8$,&6(*/! (1! ),$! 0/()(0&5! &11.'-)(*#! (#! -$/+$0)!
0*'-$)()(*#h! $#)/4! (1! ),$!$W.(6&5$#)! &11.'-)(*#! (#! 0*#)$1)&8(5()4!
),$*/4:!Y#)/4! (1! +/$$! (#! ),$!1$#1$! ),&)!-*)$#)(&5!$#)/&#)1! +&0$!#*!
$#)/4!&#9!$%()!8&//($/1A!$(),$/!$0*#*'(0!*/! 5$2&5:!=*)$#)(&5!0*'?
-$)()*/1! &51*! -*11$11! ),$! 1&'$! 0*1)! +.#0)(*#1! &1! ),$! (#0.'8$#)1!
),&)! &5/$&94! 1$/6$! ),$!'&/@$)A! &#9! 0&#! ),$/$+*/$! /&-(954! $#)$/!
&#9!$%()!&#4!'&/@$)!3(),*.)!5*1(#2!),$(/!0&-()&5:!7,(1!('-5($1!),&)!
-/*9.0)(*#! (#6*56$1! #*! 1.#@! 0*1)1A! &5),*.2,! ),$/$!'&4! 8$! +.554!
/$6$/1(85$! +(%$9! 0*1)1:! N#! 5(2,)! *+! ),$1$! 0*#9()(*#1A! (+! &#! $%0$11!
-/*+()!*--*/).#()4!(1!-/$1$#)$9A!&#!$#)/&#)!'&4!,()!&#9!/.#!3(),!
#*! /(1@! *+! *5(2*-*5(1)(0! (#)$/&0)(*#:! 7,$1$! +$&)./$1! &#9! ,(2,54!
-/(0$?$5&1)(0! 9$'&#91! +*/! (#9.1)/4! *.)-.)1!'$&#! ),&)A! (#! &!-$/?
+$0)54! 0*#)$1)&85$!'&/@$)! ),$! ),/$&)! *+! 0*'-$)()(*#! 84! -*)$#)(&5!
$#)/&#)1! 0&#! 1$/6$! )*! 9(10(-5(#$! (#0.'8$#)! +(/'1:! N#! -&/)(0.5&/A!
+(/'1!3(55!,&6$!)*!-/(0$!),$(/!-/*9.0)1!(#!&!1*0(&554!$++(0($#)!'&#?
#$/!),&)!3*.59!4($59!#*/'&5!/$)./#1:G!
^*)3(),1)&#9(#2! ),$! 0,&55$#2$! )*! ),$! 0*#6$#)(*#&5! ),$*/4! *+!

(#9.1)/(&5!*/2&#(O&)(*#!&#9!),$!('-5(0&)(*#1!+*/!0*'-$)()(6$!1)/&)?
$24A!/$1$/6&)(*#1!,&6$!8$$#!/&(1$9!&8*.)!),$!-*3$/!&#9!3(9$!&-?
-5(0&8(5()4! *+! 0*#)$1)&85$! '&/@$)1:! C-$#0$! <GHTZ>! #*)$1! ),&)! ),$!
),$*/4!*+!0*#)$1)&8(5()4!#$25$0)1!),$!9('$#1(*#1!*+!1)/&)$2(0!(#)$/?
&0)(*#!&11*0(&)$9!3(),!$#)/4!9$)$//$#0$!1.0,!&1!-/$$'-)(#2!'&/?
@$)!-*1()(*#1!84! +(/1)!'&@(#2!(//$6$/1(85$!'*6$1:!F&(/#1!&#9!;&?
,&8(/! <GHTP>! &/2.$! ),&)! 8&1$9! *#! ),$! &96&#)&2$1! 0*#+$//$9! 84!
1.#@!0*1)1!(#!*),$/!-/*9.0)1A!()!(1!'*/$!5(@$54!),&)!$%(1)(#2!/&),$/!
),&#!#$3!+(/'1!3*.59!8$!-*)$#)(&5!$#)/&#)1:!7,$4!&51*!1.22$1)!&!
/$+(#$'$#)!*+!),$!),$*/4!)*!$#2$#9$/!3(9$/!&--5(0&8(5()4!84!-&4?
(#2! &))$#)(*#! )*! /$1$&/0,!&#9!9$6$5*-'$#)A!-/*9.0)!9(++$/$#)(&?
)(*#A!$%0$11!0&-&0()4A!$#)/4!8&//($/1A!),$!&#)(0(-&)(*#!*+!-*1)?$#)/4!
2&'$1A!&#9!$#9*2$#*.1!-/*9.0)!1$)1:!
7,$! ),$*/4K1! $#)/4! &11.'-)(*#1! '&4! 8$! -&/)(&554! 1&)(1+($9! (#!

7/(#(9&9!&#9!7*8&2*K1!8&#@(#2!'&/@$)A!8$0&.1$!&-&/)! +/*'!),$!
5$2&5!$#)/4!/$W.(/$'$#)1I!),$/$!&/$!+$3!8&//($/1!)*!1$))(#2!.-!&!+(?

!
G!L&.'*5!$)!&5:! <GHTI>!9$'*#1)/&)$!),&)!&!0*#)$1)&85$!'&/@$)!-/*9.0$1!1$6?

$/&5!9$1(/&85$!/$1.5)1!(#05.9(#2!_&'1$4!*-)('&5!-/(0$1A!$++(0($#)!-/*9.0)(*#!&#9!
'&/@$)!1)/.0)./$A!(##*6&)(*#!&#9!&#!&6*(9&#0$!*+!0/*11!1.81(9($1!(#!-/(0(#2:!"51*!
0*#)$1)&8(5()4!),$*/4!+*0.1$1!*#!0*1)!1)/.0)./$1!3,(5$!9$'&#9!0*#1(9$/&)(*#1!&/$!
#*)!0$#)/&554!('-*/)&#):!

I! 7,$! $#)/4! -/*6(1(*#1! *+! ),$! RN"! <GHHZ>! /$W.(/$! &#4! -$/1*#! (#)$#9(#2! )*!
0&//4!*#! ),$!8.1(#$11!*+!8&#@(#2! )*!&--54! +*/!&! 5(0$#1$! +/*'!),$!F$#)/&5!L&#@!
&#9! )*!'$$)! 1(%!'(#('.'!0/()$/(&! +*/! 5(0$#1(#2:!7,$1$! (#05.9$!),$!+*55*3(#2[!?!
),&)!9(/$0)*/1A!0*#)/*55(#2!1,&/$,*59$/1!&#9!'&#2$/1!8$!+()!&#9!-/*-$/!-$/1*#1h!



! D1F=R&HSSH;*J5&THF<TUF&KLLL&

&

II!

#&#0(&5! (#)$/'$9(&/4:! R*/! $%&'-5$A! &! 0*''$/0(&5! 8&#@! &#9! &!
'$/0,&#)!8&#@!3$/$!$1)&85(1,$9!(#!GHHT!&#9!),$/$!,&6$!8$$#!$%?
-/$11(*#1! *+! (#)$/$1)1! 84! 1$6$/&5! (#)$/#&)(*#&5! 8&#@1A! (#05.9(#2!
),*1$! &11*0(&)$9! 3(),! N15&'(0! +(#&#0(&5! (#)$/'$9(&)(*#:! S#! ),$!
*),$/!,&#9A!),$/$!'&4!8$!$0*#*'(0!8&//($/1!&#9!-*11(85$!1*./0$1!
*+!'&/@$)! -*3$/! &)! 9(++$/$#)! 5$6$51! *+! 8&#@(#2!8.1(#$11:! N#6$1)?
'$#)!(#!-,41(0&5!&#9!,.'&#!0&-()&5!&#9!),$!8.(59(#2!.-!*+!&!05(?
$#)$5$!&#9!/$-.)&)(*#! +*/! 1*56$#04!'&4! (#!-/(#0(-5$!2(6$!&!8&#@!
&#!&81*5.)$!0*1)!*/!-/*9.0)!9(++$/$#)(&)(*#!&96&#)&2$!(#!&!-&/)(0.?
5&/!'&/@$)! 1$2'$#):! C*!3*.59! 1)/&)$2(0! &55(&#0$1!3(),! (#1./&#0$!
0*'-&#($1!&#9!),$!0/$&)(*#!*+!,48/(9!+(#&#0(&5!-/*9.0)1:!
7,$!1$0*#9!0/.0(&5!&1-$0)!*+!0*#)$1)&8(5()4!),$*/4!(1!),$!&8(5()4!

)*!/$0*6$/!1.#@!0*1)1A!3,(0,! (1!9(++(0.5)!)*!&11$11! (#!&!8&#@(#2!*/!
+(#&#0(&5!'&/@$):!Y%()!('-5($1!),&)!&!8&#@!$(),$/!5$&6$1!),$!(#9.1?
)/4! $#)(/$54! */! 3(),9/&31! +/*'! -&/)(0.5&/! 5(#$1! *+! 8.1(#$11A! &5?
),*.2,! ),$! 5&))$/!'&4! 8$! 5$11! 0*1)54! &1! 1.#@! 0*1)1! 0&#! 8$!'*/$!
W.(0@54!/$0*6$/$9:!^*#$),$5$11A!&!8&#@!'&4!&11$11!()1!&8(5()4!)*!/$?
0*6$/!1.#@!$#)/4!0*1)1!.#9$/!),$!$Q&"08$!&11.'-)(*#!),&)!),$!8.1(?
#$11!3*.59!8$!3$55!'&#&2$9!$6$#!3,(5$!/$0*2#(O(#2!),&)!()!'(2,)!
)./#!*.)!)*!8$!.#-/*+()&85$!$Q&#7/8:!"#&541)1!.1.&554!-/*++$/!8&#@!
+&(5./$1!&1!$6(9$#0$!),&)!/$0*6$/(#2!1.#@!0*1)1!(1!9(++(0.5)!<^&),&#!
&#9!^$&6$1A! GHTH>:!V$'(/2w!?].#)! &#9!V$)/&2(&0,$! <GHHT>! 9$?
+(#$!&!8&#@(#2!0/(1(1!(+!&)!5$&1)!*#$!*+!),$!+*55*3(#2!+*./!0*#9()(*#1!
,*59[!!
(>! #*#?-$/+*/'(#2! 5*&#1!$%0$$9!GJ!-$/0$#)!*+! ),$! )*)&5!&11$)1!*+!
),$!8&#@(#2!141)$'h!!

((>!),$!0*1)!*+!),$!/$10.$!*-$/&)(*#!(1!&)!5$&1)!I!-$/0$#)!*+!EV=h!!
(((>!8&#@(#2!1$0)*/!-/*85$'1!/$1.5)!(#!5&/2$!10&5$!#&)(*#&5(O&)(*#!*+!
8&#@1h!&#9!!
(6>$%)$#1(6$! 8&#@! /.#1! )&@$! -5&0$! */! ),$! 2*6$/#'$#)! $#&0)1!
$'$/2$#04!'$&1./$1:!!
^*#$!*+!),$1$!0*#9()(*#1!,&6$!$6$/!8$$#!(#!-5&0$!(#!7/(#(9&9!

&#9!7*8&2*:!c,&)! 0*'$!05*1$1)! &/$! ),$! 1.1-$#1(*#!*+! +(6$!#*#?
8&#@!+(#&#0(&5! (#1)().)(*#1! <^RN1>! (#!GHT\!&#9!),$!'$/2$/!*+!),$!
),/$$!(#9(2$#*.1!8&#@1!(#!GHHZ!<R*/9$A!GHH\>:!N)!(1!W.()$!-*11(85$!
),$/$+*/$! ),&)! 8&#@(#2! +&(5./$1! (#! 7/(#(9&9! &#9! 7*8&2*! '*/$!
5(@$54!/$+5$0)!.#1*.#9!8&#@(#2!-/&0)(0$1!&#9!-/*6(9$!5())5$! (#+*/?

 !
),&)! ),$! 8.1(#$11! 8$! 0*#9.0)$9! (#! &!-/.9$#)!'&##$/h! &#9! ),&)! ),$! (#1)().)(*#!
,&6$!'(#('.'!#$)!&11$)1!*+!77xGM!'(55(*#!&)!&#4!)('$:!!



H+&*HD?H**HF&

&

IZ!

'&)(*#! &8*.)! #*/'&5! $%()! 0*1)1:! ;*/$*6$/A! &1! (#9(0&)$9! &8*6$!
8&#@1!,&6$!$#)$/$9!/&),$/!),&#!$%()$9!+(#&#0(&5!'&/@$)1!*6$/!),$!
5&1)! 9$0&9$:! "#! &6$#.$! +*/! +./),$/! $'-(/(0&5! /$1$&/0,! /$5&)$1A!
),$/$+*/$A!)*!),$!'&55$&8(5()4!*+!0&-()&5!&#9!),$!)('$!#$$9$9!)*!/$?
0*6$/!0&-()&5!0*1)1!(#!),$!8&#@(#2!(#9.1)/4:!
7,$! +*/$2*(#2! 8/($+! 1@$)0,! *+! +(#&#0(&5! 1$0)*/! 9$6$5*-'$#)!

/&(1$1! /&),$/! ),&#! 1$))5$1! &#4! (11.$1A! 8.)! ()! 9*$1! #*)! #$2&)$! ),$!
-*11(8(5()4!),&)!),$!8&#@(#2!141)$'!'&4!$%,(8()!1*'$!0,&/&0)$/(1?
)(01!*+!0*#)$1)&8(5()4:!7,$!1)/.0)./&5!(#9(0&)*/1!1.22$1)!),&)!+*/$(2#!
8&#@! -&/)(0(-&)(*#! 0*.59! 8/(#2! 8$#$+()1! *+! ,(2,$/! 0*'-$)()(*#A!
/$9.0$!,(2,!(#)$/$1)!'&/2(#1!&#9!-/*6(9$!&!8/*&9$/!/&#2$!*+!+(?
#&#0(&5! 1$/6(0$1:! _$5&)(6$54! 1*.#9! 0&-()&5! &9$W.&04! /&)(*1! &51*!
1-$&@!+*/!'*/$!*-$#(#2:!^*#$),$5$11A!*#$!1,*.59!8$!0&.)(*.1!(#!
.1(#2!),$1$!-$/+*/'&#0$!(#9(0&)*/1!&1!1-$0(+(0!)&/2$)1!*+!#$2*)(&?
)(*#1! )*! 5(8$/&5(O$! 1$0)*/1A! &1! ),$4! 0&#! 6&/4! &0/*11! 0*.#)/($1! +*/!
/$&1*#1!1.0,!&1!-$/0$-)(*#!*+!/(1@!&#9!1(O$!*+!'&/@$)!3(),!5())5$!/$?
5&)(*#!)*!0*'-$)()(*#!&#9!*-$##$11!*+!),$!+(#&#0(&5!1$0)*/!<C*/1&A!
GHHP>:!N#!),(1!/$2&/9A!^&),&#!&#9!^$&6$1!<GHTH>!1)&)$!),&)!3,(5$!
),$*/$)(0&5!3*/@!-/*0$$91A!$'-(/(0&5!&#&541(1!0&#!.1$+.554!&99/$11!
),$!&0).&5!-$/+*/'&#0$!*+!'&/@$)! 1)/.0)./$1A!-&/)(0.5&/54! (+! )$1)1!
*+!0*#)$1)&8(5()4!&/$!#*)!05*1$54!/$5&)$9!)*!),$!),$*/4K1!'*/$!0*#?
)/*6$/1(&5!&1-$0)1:!

L"#%1.%!$/#%0'#$'$D.%&)*%)&-I#T'(1I.##
'R#H-$S!$/#*'$()*%#

N#!),(1!1$0)(*#A!)3*!#*#?1)/.0)./&5!'*9$51!&/$!.1$9!)*!)$1)!*-$#?
#$11! (#! ),$! 8&#@(#2!'&/@$)! *+!7/(#(9&9! &#9!7*8&2*:!"5),*.2,!
8*),! '*9$51! /$54! *#! ),$! 0*'-&/&)(6$! 1)&)(01! *+! &! -/*+()?
'&%('(O(#2! +(/'A! c*/),(#2)*#! <GHHJ>! 9$'*#1)/&)$1! ),&)! 1.0,!
)$1)1!-/*6(9$!&!6&5(9!$'-(/(0&5!&#&541(1!*+!94#&'(0!$W.(5(8/(.':!N#!
&99()(*#A!8*),!'$),*91!/$54!*#!),$!(#)$/'$9(&)(*#!'*9$5!*+!),$!
8&#@(#2!+(/'!9$6$5*-$9!84!]5$(#!<GHPG>!&#9!C$&5$4!&#9!U(#95$4!
<GHPP>:!7,(1!'*9$5!&11.'$1!),&)!8&#@1!.1$!5&8*/!)*!*8)&(#!9$-*1?
()1!&#9!(#!0*#Q.#0)(*#!3(),!9$-*1()1A!)*!*/(2(#&)$!5*&#1:!
7,$! +(/1)! &--/*&0,! )*! )$1)(#2! +*/!'&/@$)!-*3$/! (1!&!-&/&'$?

)$/(O&)(*#!*+! ),$!$%)$#)! )*!3,(0,! +(/'1!-$/0$(6$!&!9(1)(#0)(*#!8$?
)3$$#!'&/2(#&5!/$6$#.$!&#9!-/(0$:!7,&)!-&/&'$)$/!(1!@#*3#!&1!
),$!0*#Q$0)./&5!6&/(&)(*#!&#9!(1!9$#*)$9!84!λA!3,$/$!vG!≤!λ!≤!g!G:!
7,$!)$1)!/$5($1!*#!),$!(9$&!),&)!-/*+()?'&%('(O(#2!+(/'1!1$)!'&/?
2(#&5!0*1)!$W.&5!)*!),$(/!-$/0$(6$9!'&/2(#&5!/$6$#.$A!3,(0,!0*/?
/$1-*#91!3(),! ),$!9$'&#9!-/(0$! (#!05&11(0&5! 0*'-$)()(6$!$W.(5(8?



! D1F=R&HSSH;*J5&THF<TUF&KLLL&

&

Ie!

/(.'A!8.)!0*//$1-*#91!)*!),$!(#9.1)/4K1!'&/2(#&5!/$6$#.$!(#!),$!
0*55.1(6$!$%)/$'$!<L/$1#&,&#A!GHTI>:!7,$!&--5(0&)(*#!*+!),$!0*#?
Q$0)./&5! 6&/(&)(*#! '*9$5! 84! N3&)&! <GHPe>A! E*55*-! &#9! _*8$/)1!
<GHPH>A!"5$%&#9$/!<GHTT>!&#9!C,&++$/!<GHTHA!GHHZ>!&0/*11!8&#@(#2!
1)/.0)./$1!3$/$!2$#$/&554!0*#1(1)$#)!3(),!-$/+$0)!0*'-$)()(*#!&#9!
*+)$#!/$Q$0)$9!),$!,4-*),$1(1!*+!Q*(#)!'*#*-*54:!
7,$!1$0*#9!&--/*&0,!.1$1!),$!_*11$?=&#O&/!fX?1)&)(1)(0K!y_*11$!

&#9!=&#O&/!<GHPP>!&#9!=&#O&/!&#9!_*11$!<GHTIA!GHTP>z!)*!9$)$/?
'(#$!),$!0*'-$)()(6$!#&)./$!*+!8&#@(#2!'&/@$)1:!7,$!X?1)&)(1)(0!
(1!0&50.5&)$9!+/*'!/$9.0$9!+*/'!/$6$#.$!$W.&)(*#1!&#9!'$&1./$1!
),$!1.'!*+!$5&1)(0()($1!*+!)*)&5!/$6$#.$!3(),!/$1-$0)!)*!(#-.)!-/(0$1:!
C).9($1!*+!),$!F&#&9(&#!8&#@(#2!(#9.1)/4!84!^&),&#!&#9!^$&6$!
<GHTH>!&#9!C,&++$/!<GHHZ>!.1(#2!),$!X?1)&)(1)(0!+*.#9!$6(9$#0$!*+!
0*'-$)()(6$!0*#9.0):!;*54#$.%!$)!&5:!<GHHe>!+*.#9!),&)!8&#@1!(#!
E$/'&#4A! ),$!i#()$9!](#29*'A!R/&#0$!&#9!C-&(#!$&/#$9!/$6$?
#.$1!&1!(+!.#9$/!0*#9()(*#1!*+!'*#*-*5(1)(0!0*'-$)()(*#:!7,(1!.#?
9$/5(#$9!),$!('-*/)&#0$!*+!0*'-5$)(#2!&!1(#25$!'&/@$)! (#!+(#&#?
0(&5!1$/6(0$1!(#!),$!Y./*-$&#!F*''.#()4!<YF>!8&#@(#2!'&/@$):!

L"#J"#%@3#?89V3?7><6G#46<567589#=8E3G#

R*/'&554A!),$!9$'&#9!+.#0)(*#!+*/!0*''$/0(&5!8&#@!1$/6(0$1!(1!
/$-/$1$#)$9!&1[!

d!`!V<!=A!kA!α!>!g!ε!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!<G>!

3,$/$!d!(1!&22/$2&)$!*.)-.)A!=!(1!(#9.1)/4!-/(0$A!k!&!6$0)*/!*+!$%?
*2$#*.1!6&/(&85$1A!α!&!6$0)*/!*+!9$'&#9!141)$'!-&/&'$)$/1!)*!8$!
$1)('&)$9A! &#9! ε! (1! &! /&#9*'! $//*/! )$/':!7,$! +(/'K1! -$/0$(6$9!
'&/2(#&5!/$6$#.$!+.#0)(*#!;_-!0&#!8$!$%-/$11$9!&1[!

;_-!`!=!g!λ,!<dA!kA!α>!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!<I>!

3,$/$!,!<">!(1!),$!1$'(?$5&1)(0()4!*+!'&/@$)!9$'&#9!&#9!λ!9$#*)$1!
),$!0*#Q$0)./&5!6&/(&)(*#:!7,$!6&5.$!*+!λ!`!J! ('-5($1! ),&)!8&#@1!
&0)! &1!-/(0$! )&@$/1! (#!-$/+$0)54! 0*'-$)()(6$!8$,&6(*/!&#9!9*!#*)!
-$/0$(6$! &! 9(++$/$#0$! 8$)3$$#! ),$(/!'&/2(#&5! /$6$#.$! +.#0)(*#1!
&#9!),$!9$'&#9!+.#0)(*#:!R*/!λ!`GA!8&#@1!&0)!(#!Q*(#)!'*#*-*54!
*/! -$/+$0)! 0*55.1(*#! 0,**1(#2! *.)-.)! */! -/(0$1! &00*/9(#2! )*! ),$!
(#9.1)/4!'&/2(#&5!/$6$#.$!0./6$:!N#)$/'$9(&)$!6&5.$1!*+!λ!0*//$?
1-*#9! )*! 6&/(*.1!9$2/$$1! *+! ('-$/+$0)! 0*'-$)()(*#!*/! 0*55.1(*#:!
7,$!1-$0(&5!0&1$!*+!λ!`Ga#!3,$#!),$/$!&/$!#!8&#@1!(#!),$!(#9.1)/4!
1.22$1)1! &! F*./#*)! $W.(5(8/(.'! 3(),! $&0,! 8&#@! (#9$-$#9$#)54!
'&%('(O(#2! ()1! *3#! -/*+()! &#9! #*)! ),$! (#9.1)/4! <Q*(#)>! -/*+():!



H+&*HD?H**HF&

&

IM!

C,&++$/! <GHHZ>! (#9(0&)$1! ),&)! (#! &99()(*#! )*! 8$(#2! &#! (#9$%! *+!
'&/@$)! -*3$/A! ?λ! 0*#1)().)$1! &! 5*0&5! $1)('&)$! *+! ),$! -$/0$#)&2$!
9$6(&)(*#!*+!&22/$2&)$!*.)-.)! +/*'!0*'-$)()(6$!$W.(5(8/(.':Z!"1!
5*#2!&1!),$!9&)&!1-&#1!&)!5$&1)!*#$!0*'-5$)$!'&/@$)A!$1)('&)$1!*+!λ!
&/$! .#8(&1$9:! N#! 0&1$1! 3,$/$! ),$! (#9.1)/4! 0*'-/(1$1! '.5)(-5$!
'&/@$)1A!λ!1(2#(+($1!),$!&6$/&2$!9$2/$$!*+!'&/@$)!-*3$/!*6$/!),$!
1$-&/&)$!'&/@$)1:!
Y1)('&)(*#! *+! λ! /$W.(/$1! &#! (#6$/1$! 9$'&#9! +.#0)(*#! &#9! &!

1.--54!/$5&)(*#:!7,$!9$'&#9!+.#0)(*#!(1!1-$0(+($9!&1[!

d!`!αJ!g!αG!=!g!αI!k!g!αZ!=p!g!αe!p!g!αM!=k!g!α\!kp!g!ε!!!!<Z>!

3,$/$!d!(1!),$!*.)-.)!W.&#)()4!*+!8&#@(#2!1$/6(0$1!-/*%($9!84!),$!
)*)&5!6&5.$!*+!&11$)1:!7,$!-/(0$!*+!8&#@!1$/6(0$1!=!(1!'$&1./$9!&1!
),$! /&)(*! *+! *-$/&)(#2! (#0*'$! )*! )*)&5! &11$)1! &#9!αG! (1! ,4-*),$?
1(O$9! )*! 8$! #$2&)(6$A! 0*//$1-*#9(#2! )*! &! 9*3#3&/9?15*-(#2! 9$?
'&#9!0./6$:!k! (1!&#!$%*2$#*.1!6&/(&85$!/$-/$1$#)(#2!&22/$2&)$!
9$'&#9!&#9!αI!(1!$%-$0)$9!)*!8$!-*1()(6$:!p!(1!&#*),$/!$%*2$#*.1!
6&/(&85$!1.0,!&1! ),$!-/(0$!*+!&!1.81)().)$!+*/!8&#@!1$/6(0$1!'$&1?
./$9!&1!),$!&6$/&2$!9(10*.#)!/&)$!*#!)/$&1./4!8(551h!(+!),(1!/&)$!(1!&!
2**9!-/*%4!),$#!αe!1,*.59!8$!-*1()(6$:!7,$!(#)$/&0)(*#!)$/'1A!),$!
-/*9.0)1!=pA!=kA!&#9!kp!&/$!#$0$11&/4!)*!-$/'()!/*)&)(*#!*+!),$!
9$'&#9!0./6$!(#!*/9$/!)*!(9$#)(+4!λ:!U&.!<GHTI>!1,*31!),&)!αZ!g!
αM!>!J!(1!&!#$0$11&/4!&#9!1.++(0($#)!0*#9()(*#!+*/!(9$#)(+(0&)(*#!*+!λ!
(#!),$!141)$':!N#!&99()(*#A!&!9*3#3&/9!15*-(#2!(#9.1)/4!9$'&#9!
0./6$!/$W.(/$1!),&)!αG!g!αZ!p!{!J:!
7,$!)/&#15*2!0*1)!+.#0)(*#!$'-5*4$9!(#!'&#4!1).9($1!*+!9$-*1(?

)*/4!(#1)().)(*#1!(1!2(6$#!84[!

!!!!!!!!!!!5#!F!`!γJ!g!γG!5#!d!g!γI!<5#!d>I!g!γZ!5#!cG!g!

!!!!!!!!!!!!!!!!!!!!g!γe!5#!cI!g!γM!<5#!cG>IaI!g!γ\!<5#!cI>IaI!g!

!!!!!!!!!!!!!!!!!!!!g!γP!5#!cG!5#cI!g!γT!5#!d!5#cG!g!γH!5#!d!5#cI!!!!!!!!!!!!!!!<e>!

3,$/$!F!(1!),$!)*)&5!0*1)!*+!8&#@!1$/6(0$1A!&#9!cG!&#9!cI!/$-/$?
1$#)!$%*2$#*.1! (#-.)!-/(0$1!3,*1$!$1)('&)$9!0*$++(0($#)1!1,*.59!
8$!-*1()(6$:!cG!(1!),$!(#-.)!-/(0$!*+!+.#91!'$&1./$9!&1!),$!/&)(*!*+!
(#)$/$1)!$%-$#1$1!)*!)*)&5!9$-*1()1!&#9!cI!),$!.#()!-/(0$!*+!5&8*/!
-/*%($9!84!3&2$1!&#9!1&5&/($1!-$/!$'-5*4$$:!=,41(0&5!0&-()&5!(1!*+?
)$#! 6($3$9! &1! &! ),(/9! (#-.)! (#! ),$!8&#@(#2!-/*9.0)(*#! +.#0)(*#!
!

Z!C(#0$!&0).&5!-/(0$!9$6(&)$1!+/*'!),$!0*'-$)()(6$!-/(0$!84!?λda<∂da∂=>A!&#9!
&0).&5!W.&#)()4!9$6(&)$1!+/*'!),$!0*'-$)()(6$!W.&#)()4!84!∂da∂=!)('$1!),(1!-/(0$!
9$6(&)(*#!*/!?λdA!),$#!),$!-$/0$#)&2$!9$6(&)(*#!(#!*.)-.)!(1!?λdad!`!?λ:!



! D1F=R&HSSH;*J5&THF<TUF&KLLL&

&

I\!

8.)!(1!*'())$9!(#!),(1!1-$0(+(0&)(*#!&1!()!0*#1)().)$1!5$11!),&#!M!-$/?
0$#)!*+!*-$/&)(#2!$%-$#1$1!9./(#2!),$!$1)('&)(*#!-$/(*9:!
7,$!)/&#15*2!0*1)!+.#0)(*#!2(6$1!/(1$!)*!&!'&/2(#&5!0*1)!+.#0)(*#!

*+!),$!+*/'[!

;F!`!<Fad><!βG!g!βI!5#!d!g!βZ!5#!cG!g!βe!5#!cI!>!!!!!!!!!!!<M>!

7,$! 0*#9()(*#1! *+! 0*#0&6()4! &#9! 14''$)/4! 9*! #*)! -$/)&(#! )*!
&#4! *+! ),$! 0*$++(0($#)1! (#! <M>! &8*6$:! ;*#*)*#(0()4! (#6*56$1! 8.)!
9*$1!#*)!0*#1)/&(#!βZ!&#9!βe:!U(#$&/!,*'*2$#$()4!(#!(#-.)!-/(0$1!
('-5($1!),&)!βZ!g!βe!`!Jh!,*'*),$)(0()4!('-5($1!βZ!`!βe!`J:!!
7,$! 1.--54! +.#0)(*#! 9$/(6$9! +/*'! ),$!'&/2(#&5! 0*1)! +.#0)(*#!

.#9$/!),$!&11.'-)(*#1!),&)!8&#@1!&/$!(#-.)!-/(0$?)&@$/1!&#9!1$$@!
)*!'&%('(O$!-/*+()1!(1!),$/$+*/$[!

!!!!!!!!!=!`!?!λda<αG!g!αZ!p!g!αM!k>!g!<Fad><βG!g!βI!5#d!g!

!!!!!!!!!!!!!!!g!βZ!5#cG!g!βe!5#cI>!?βMVda<!αG!g!αZ!p!g!αM!k>!!!!!!!!!!<\>!

3,$/$!V!(1!&#!()$/&)(6$!)('$!9.''4!)*!'$&1./$!3,$),$/!),$!9$?
2/$$!*+!0*'-$)()(*#!3&1!9(++$/$#)!*#!&6$/&2$!&+)$/!),$!5(8$/&5(O&?
)(*#!*+!),$!+(#&#0(&5!141)$'!(#!GHTT:!V!(1!1$)!$W.&5!)*!J!+*/!),$!-$?
/(*9!GH\H?GHTT!&#9!$W.&5!)*!G!+*/!GHTH?GHHP:!7,$/$!(1!#*!&!-/(*/(!
,4-*),$1(1!*#!),$!1(2#!*+!()1!0*$++(0($#)!βM:!
7,$! 141)$'! o<Z>A! <\>n! 3&1! $1)('&)$9! 1('.5)&#$*.154! .1(#2!

7,/$$?C)&2$! U$&1)! CW.&/$1! <ZCUC>! &#9! /$-*/)$9! (#! 7&85$! G:! N#!
),$! 1-$0(+(0&)(*#!3(),!&#! (#)$/&0)(6$! 1,(+)! )$/'A!$(2,)! 0*$++(0($#)1!
&/$! 1(2#(+(0&#)A! ),/$$! *+! ),$1$! &)! ),$! *#$! -$/0$#)! 5$6$5:! N#! ),$!
1-$0(+(0&)(*#!3(),*.)!&!1,(+)! )$/'A!1$6$#!-&/&'$)$/!$1)('&)$1!&/$!
1(2#(+(0&#)!<),/$$!&)!),$!*#$!-$/0$#)!5$6$5>:!c(),!),$!$%0$-)(*#!*+!
),$! 1(2#! *+! ),$! 0*$++(0($#)1! *#! ),$! -/(0$! *+! 8&#@! &11$)1! &#9! ),$!
-/(0$!*+! +.#91A!&!-/(*/(!$%-$0)&)(*#1!*#!&55!*),$/!0*$++(0($#)1!&/$!
2$#$/&554! 0*#+(/'$9! 84! ),$! /$1.5)1:! L*),! αZ! &#9! αM! &/$! 1(2#(+(?
0&#)54!9(++$/$#)!+/*'!O$/*A!$#1./(#2!),&)!λ!(1!(9$#)(+($9!3(),(#!),$!
141)$':! N#9$$9A! ),$! (#9$%! *+! 0*'-$)()(*#! λ! (1! $1)('&)$9! +&(/54!
-/$0(1$54A!,&6(#2!&!1)&#9&/9!$//*/!*+!5$11!),&#!J:M!(#!),$!/$2/$1?
1(*#1:!Y6$#! 1*! ),$!#.55!,4-*),$1(1! ),&)!λ!`!J! 0*.59!#*)!8$! /$?
Q$0)$9!&)!&!/$&1*#&85$!5$6$5!*+!1(2#(+(0&#0$!+*/!&#4!*+!),$!$1)('&?
)(*#1A! ('-54(#2! ),&)! ),$! 8&#@! 8$,&6(*/! (1! 0*#1(1)$#)! 3(),! 0*'?
-$)()(6$#$11:! N#! &99()(*#A! ),$! .--$/! 8*.#9! *+! ),$! HM! -$/0$#)!
0*#+(9$#0$! (#)$/6&5! (1! G:ITA! W.()$! 9(++$/$#)! +/*'! ),$! 14''$)/(0!
0*55.1(6$!5$6$5!*+!G:!!
7,$1$! /$1.5)1! &/$!3$&@54! (#0*#1(1)$#)!3(),! Q*(#)!'*#*-*54! */!

14''$)/(0!F*./#*)!8$,&6(*/!&#9!1.22$1)!&!9$2/$$!*+!0*'-$)()(6$!!



H+&*HD?H**HF&

&

IP!

%-HI1#J"#FS^BYF7i_"U!D"_N"7NS^!;SVYUA!Ydi"7NS^C!<Z>!"^V!<\>!

=&/&'$)$/!Y1)('&)$! ^*!C,(+)! C,(+)!

αJ! ?ZZTG:eI8!
A<K+[ZB&

?Z\ZI:IP8!
A<K+\[B&

αG! G\ZZ:\T8!
AK+N]B&

G\JG:HM8!
!AK+^[B&

αI! I:IJ&!
A[+_NB&

I:II&!
A[+_]B&

αZ! ?MJ:MI8!
A<K+\]B&

?MH:GP8!
A<K+ZMB&

αe! ZPe:GH!
AM+\\B&

eGP:Ie0!
AM+Z[B&

αM! ?J:T\8!
A<K+^KB&

?J:TG8!
A<K+\NB&

α\! ?J:GI!
A<M+_LB&

?J:GZ!
A<M+_NB&

βG! GM:P\&!
A_+LNB&

GT:TP&!
A[+K_B&

βI! ?G:HM&!
!A<[+^KB&

?I:II&!
A<[+M]B&

βZ! ?J:ZG!
A<L+_KB&

J:JH!
AL+LNB&

βe! ?J:PJ!
A<M+M[B&

?G:GT!
A<M+M^B&

βM! ??????! J:II!
AL+Z]B&

λ! J:eI!
AM+L\B&

J:IJ!
AL+_LB&

_I<Z>! J:PP! J:P\!

_I<\>! J:HH! J:TZ!

σ<Z>! IGM:eP! IIJ:Z!

σ<\>! J:PZ! G:JG!

V:c:!<Z>! G:eM! G:ZH!

V:c:!<\>! Z:IM! Z:ZM!

^*)$1[! 8?1)&)(1)(01! &/$! (#!-&/$#),$1$1:!V&)&! 0&50.5&)$9! +/*'!6&/(*.1! (11.$1!*+&1#$%"8-0E&
*$/.38/&79&8:$&?"0@-0E&J)/8$45&MN]N<MN^KA!&#9!1#$%"8-0E&*"8-7/&79&8:$&S-0"06-"3&J)/8$45&MN^[<
MNNZA!F$#)/&5!L&#@!*+!7/(#(9&9!&#9!7*8&2*:!

&!V$#*)$1!1(2#(+(0&#0$!&)!G!-$/0$#)!5$6$5h!8!1(2#(+(0&#0$!&)!M!-$/0$#)!5$6$5h!&#9A!0!1(2#(+(?
0&#0$!&)!GJ!-$/0$#)!5$6$5:!!



! D1F=R&HSSH;*J5&THF<TUF&KLLL&

&

IT!

0*#9.0)! *#! ),$! -&/)! *+! 8&#@1! 1*'$3,&)! 2/$&)$/! ),&#! F*./#*):!
L&#@1!1('.5)&#$*.154!9$0(9$!3,&)!W.&#)()4!)*!-/*9.0$A!+*/$0&1)?
(#2! ),$! *.)-.)! *+! *),$/! 8&#@1! (#! */9$/! )*!'&@$! 1)/&)$2(0! 9$0(?
1(*#1:!^*#$),$5$11A!),$!(#)$/&0)(6$!1,(+)!)$/'!1,*31!#*!(#0/$&1$!(#!
),$!9$2/$$!*+!0*'-$)()(*#!(#!),$!8&#@(#2!141)$'!&+)$/!GHTHA!-$/?
,&-1! 8$0&.1$! ),$! (#9.1)/4! (1! 4$)! )*! 0*#6$/2$! )*!&!#$3! 5*#2?/.#!
$W.(5(8/(.'! +*55*3(#2! ),$! /$2.5&)*/4! &#9! 1)/.0)./&5! 0,&#2$1! *+!
),$!GHHJ1:!7,$!('-&0)!*+!),$!6&/(*.1!/$2.5&)*/4!-/*-*1&51!*#!),$!
141)$'&)(0! /(1@! *+! 8&#@1K! -*/)+*5(*1! /$'&(#1! )*! 8$! &11$11$9:! 7,$!
6&5.$!*+!<?λ!g!βM>!2(6$1!&! 5*0&5!$1)('&)$!*+!),$!-$/0$#)&2$!9$6(&?
)(*#! *+! &22/$2&)$! *.)-.)! +/*'! 0*'-$)()(6$! $W.(5(8/(.'! 5$6$5! (#!
),$! -*1)?GHTH! -$/(*9:! 7,$! $1)('&)$! 1.22$1)1! ),&)! ),$! &22/$2&)$!
&'*.#)!*+!8&#@!&11$)1! (1! 5*3$/! ),&#!0*'-$)()(6$!$W.(5(8/(.'!<*/!
1)&)(0!*-)('.'>!84!eJ!-$/0$#)!*/!&8*.)!xGJ!8(55(*#!8&1$9!*#!GHHP!
+(2./$1:! N#! $++$0)A! ),$! /$1.5)1! &/$! 0*#1(1)$#)!3(),! )$'-*/&/4! 9(1?
$W.(5(8/(.'! &#9! 1('.5)&#$*.1! (#1.++(0($#)! 0&-&0()4! 5$6$51A! ('-54?
(#2!),&)!),$!141)$'!(1!#*)!*6$/?8&#@$9!&1!),$!$#)/4!*+!&)!5$&1)!)3*!
'*/$! &6$/&2$?1(O$9! 8&#@1! 3*.59! )$#9! )*! $#2$#9$/! &#! *-)('&5!
'&/@$)!1(O$:!

L"#K"#%@3#&8::3D+69W6<#T8E3G#
_*11$! &#9!=&#O&/! <GHPP>! &--54!C,$-,&/9K1! 5$''&! )*!&! +(/'K1!

-/*+()?'&%('(O(#2!+(/1)?*/9$/!0*#9()(*#1!)*!1,*3!),&)!),$!X!1)&)(1?
)(0! (1!#$2&)(6$!3,$#!),$!1)/.0)./$!(1!&!'*#*-*54A!&!-$/+$0)54!0*5?
5.9(#2! *5(2*-*54A! */! &! 0*#Q$0)./&5! 6&/(&)(*#! 1,*/)?/.#!*5(2*-*54:!
i#9$/!),$1$!0*#9()(*#1!&#!(#0/$&1$!(#!(#-.)!-/(0$1!(#0/$&1$1!'&/?
2(#&5!0*1)1A!/$9.0$1!$W.(5(8/(.'!*.)-.)!&#9!1.81$W.$#)54!/$9.0$1!
)*)&5! /$6$#.$1:! N#! 0*#)/&1)A! ),$! X?1)&)(1)(0! (1! -*1()(6$! 8.)! #*)!
2/$&)$/!),&#!.#()4!.#9$/!-$/+$0)!0*'-$)()(*#A!&1!&#4!(#0/$&1$!(#!
(#-.)!-/(0$1!(#0/$&1$1!8*),!'&/2(#&5!&#9!&6$/&2$!0*1)1!3(),*.)!&5?
)$/(#2! ),$!*-)('&5!*.)-.)!*+!&#4! (#9(6(9.&5! +(/':!C,&++$/! <GHTZ>!
1,*31!),&)!X!(1!.#()4!+*/!&!#&)./&5!'*#*-*54!*-$/&)(#2!(#!&!-$/?
+$0)54! 0*#)$1)&85$! '&/@$)! &#9! &51*! +*/! &! 1&5$1?'&%('(O(#2! +(/'!
1.8Q$0)!)*!8/$&@?$6$#!0*#1)/&(#)1:!
7,$!-&/&'$)$/!X! ),.1! 0*#1)().)$1! &! *#$?)&(5! )$1)! (#! ),$! 1$#1$!

),&)! &! -*1()(6$! 6&5.$! /$Q$0)1! &#4! +*/'! *+! ('-$/+$0)! 0*'-$)()(*#A!
8.)!&!#$2&)(6$!6&5.$!(1!0*#1(1)$#)!3(),!&!6&/($)4!*+!-*11(8(5()($1A!(#?
05.9(#2!1,*/)?/.#!0*'-$)()(*#:!"!0/()(0&5!+$&)./$!*+!),$!X?1)&)(1)(0!
(1! ),&)! ),$! )$1)1!'.1)!8$!.#9$/)&@$#!*#!*81$/6&)(*#1! ),&)!&/$! (#!
5*#2?/.#!$W.(5(8/(.':!7,$!$'-(/(0&5!)$1)1!+*/!$W.(5(8/(.'!(1!1.2?
2$1)$9! 84! ),$! +&0)! ),&)! 0*'-$)()(6$! 0&-()&5!'&/@$)1!3(55! $W.&5(O$!
/(1@?&9Q.1)$9! /&)$1! *+! /$)./#! &0/*11! 8&#@1A! 1.0,! ),&)! (#! $W.(5(8?



H+&*HD?H**HF&

&

IH!

/(.'A!/&)$1!*+!/$)./#!1,*.59!#*)!8$!0*//$5&)$9!1)&)(1)(0&554!3(),!(#?
-.)!-/(0$1:!7&85$!I!1.''&/(O$1!),$1$!9(++$/$#)!(#)$/-/$)&)(*#1!*+!
),$!_*11$?=&#O&/!X?1)&)(1)(0:!

%-HI1#K"!N^7Y_=_Y7N^E!7XY!_SCCY?="^p"_!X?C7"7NC7NF!

!!!!!!!!!!!!!!!!!!!!!!!!!!F*'-$)()(6$!$#6(/*#'$#)!)$1)! YW.(5(8/(.'!)$1)!

X!{!J!;*#*-*54!*/!0*#Q$0)./&5!6&/(&)(*#1!1,*/)?/.#!*5(2*-*54! X!{!J!V(1$W.(5(8/(.'!

J!|!X!{G!;*#*-*5(1)(0!0*'-$)()(*#! X!`!J!YW.(5(8/(.'!

X!`G!=$/+$0)!0*'-$)()(*#A!*/! !

X!`G!^&)./&5!'*#*-*54!(#!&!-$/+$0)54!0*#)$1)&85$!'&/@$)A!*/! !

X!`G!C&5$1!'&%('(O(#2!+(/'!1.8Q$0)!)*!&!8/$&@$6$#!0*#1)/&(#)! !

CSi_FY[!;*54#$.%!$)!&5:!<GHHe>!

C(#0$! *.)-.)! W.&#)()4! (1! $#9*2$#*.1! )*! ),$! +(/'! &#9! /$+5$0)1!
&22/$2&)$!9$'&#9!0,&/&0)$/(1)(01! &1!3$55! &1! (#)$/?+(/'!&#9! )$0,?
#*5*2(0&5!0*#1(9$/&)(*#1A!ZCUC!(1!.1$9!)*!$1)('&)$!&!)3*?$W.&)(*#!
141)$'! +*/! ),$! 0*''$/0(&5! 8&#@(#2! (#9.1)/4! 8$)3$$#! GH\H! &#9!
GHHP:!7,$!141)$'!0*'-/(1$1!),$!9$'&#9!$W.&)(*#[!

5#!d!`!φJ!g!φG!5#!=!g!φI!5#!k!g!φZ!5#!p!g!φe!V!!!!!!!!!!!<P>!

-5.1!),$!/$6$#.$!$W.&)(*#[!

5#!=!`!ψJ!g!ψG!5#!dg!ψI!5#=_!g!ψZ!5#!cG!g!ψe!5#!cI!!!!!!!!<T>!

3,$/$!=_!(1!/&)(*!*+!-/*6(1(*#1!+*/!5*&#!5*11$1!)*!)*)&5!5*&#1A!$'?
-5*4$9!)*!&00*.#)!+*/!+(/'?1-$0(+(0!/(1@!&#9!,4-*),$1(O$9!)*!,&6$!
&!#$2&)(6$!1(2#:!N#!),(1!'*9$5A!),$!X?1)&)(1)(0!(1!0&50.5&)$9!&1!X!`!
`!ψZ!g!ψe:!7,$!$W.(5(8/(.'!)$1)!*+!),$!X?1)&)(1)(0!(1!8&1$9!*#!/$?
)./#!*#!&11$)1!<_S">!&1!),$!$#9*2$#*.1!6&/(&85$!(#!$W.&)(*#!<T>:!
"!+(#9(#2!),&)!X!{J!3*.59!(#9(0&)$!9(1$W.(5(8/(.'!3,$/$&1!X!`!
`! J! 3*.59! (#9(0&)$! $W.(5(8/(.':! 7&85$! Z! 2(6$1! ),$! $1)('&)$9!
0*$++(0($#)1:!7,$!*6$/&55!+()!(1!2**9!&#9!'*1)!*+!),$!-&/&'$)$/1!
&/$!1(2#(+(0&#)!&0/*11!),$!8&#@(#2!141)$':!N#!-&/)(0.5&/A!),$!0*?
$++(0($#)1!+*/!),$!-/(0$!*+!5&8*/!&#9!),$!-/(0$!*+!+.#91!&/$!1)&)(1?
)(0&554! 1(2#(+(0&#):! N#! ),$! 0&1$! *+! ),$! *),$/! (#9$-$#9$#)! 6&/(?
&85$1A!),$!1(2#!*#!),$!&11$)!1(O$!0*$++(0($#)!(1!#$2&)(6$A!(#9(0&)(#2!
),&)! 1(O$?(#9.0$9!9(++$/$#0$1!8$)3$$#!8&#@1!'&4! 5$&9! )*! 5*3$/!
*-$/&)(#2! (#0*'$!-$/!9*55&/!*+!&11$)1:!7,$!-*1()(6$!1(2#!*#!),$!
/(1@?&9Q.1)'$#)!-&/&'$)$/!(1!0*#)/&/4!)*!$%-$0)&)(*#1A!3,(5$!),$!
(#)$/&0)(6$! 1,(+)! -&/&'$)$/! (1! #*)! 1(2#(+(0&#)54! 9(++$/$#)! +/*'!
O$/*:!



! D1F=R&HSSH;*J5&THF<TUF&KLLL&

&

ZJ!

%-HI1#L"#_SCCY?="^p"_!;SVYU!YC7N;"7YCA!Ydi"7NS^C!<P>!"^V!<T>!

=&/&'$)$/!Y1)('&)$! F*'-$)()(6$!C)&#0$! YW.(5(8/(.'!7$1)!

φJ! ?J:JM!
A<L+LL\B&

?e:MZ&!
A<[+][B&

φG! ?J:eH8!
A<K+K^B&

J:GH0!
AM+NKB&

φI! J:PP!
AL+Z[B&

G:MI&!
AN+\LB&

φZ! J:HM!
AM+[MB&

?J:J\!
A<M+MMB&

φe! ?J:\P!
A<M+LL\B&

J:HZ!
AL+_^B&

ψJ! M:JI&!
A^+M\B&

J:eP!
AL+K^B&

ψG! ?J:\H&!
A<Z+\ZB&

I:JT&!
AN+^_B&

ψI! J:JG!
AL+\[B&

?J:Z\&!
A<M^+_[B&

ψZ! J:eZ&!
<I:PZ>!

J:ZP8!
AK+M_B&

ψe! J:II0!
AM+^NB&

?J:T\8!
AK+M^B&

X! J:\T! ?J:eH!

_I<P>! J:P\! J:He!

_I<T>! J:H\! J:HH!

σ<P>! J:IG! J:JZ!

σ<T>! J:GZ! J:JH!

V:c:!<P>! G:JH! G:\H!

V:c:!<T>! J:TG! Z:ZG!

^S7YC[!!8?1)&)(1)(01!(#!-&/$#),$1$1:&V&)&!0&50.5&)$9!+/*'!6&/(*.1!(11.$1!*+!S-$/&)(#2!_$?
1.5)1! *+! ),$!L&#@(#2! C41)$'A! GH\H?GHTIA! &#9!S-$/&)(#2!_&)(*1!*+! ),$!R(#&#0(&5!C41)$'A!
GHTZ?GHHPA!F$#)/&5!L&#@!*+!7/(#(9&9!&#9!7*8&2*:!

&!9$#*)$1!1(2#(+(0&#0$!&)!G!-$/0$#)!5$6$5h!8!1(2#(+(0&#0$!&)!M!-$/0$#)!5$6$5h!&#9A!0!1(2#(+(?
0&#0$!&)!GJ!-$/0$#)!5$6$5:!!

U(@$!),$!0*#Q$0)./&5!6&/(&)(*#!'*9$5A!),$!(#)$/&0)(6$!1,(+)!)$/'!
(#! ),$!_*11$?=&#O&/!'*9$5! 1,*31! 5())5$! 0,&#2$! (#! ),$!9$2/$$!*+!
0*'-$)()(*#! $%,(8()$9! 84! 8&#@1! &+)$/! GHTH:! 7,$! 0&50.5&)$9! X?
1)&)(1)(0!(1!$W.&5!)*!J:\M!&#9!1(2#(+(0&#)54!9(++$/$#)!+/*'!O$/*!&#9!



H+&*HD?H**HF&

&

ZG!

.#()4!8.)!9*$1!#*)!/$-/$1$#)!5*#2?/.#!$W.(5(8/(.':!7,.1A!),$!/$?
1.5)1!*+!),$!_*11$?=&#O&/!'*9$5!/$Q$0)!),$!'*#*-*54A!0*#Q$0)./&5!
6&/(&)(*#!1,*/)?/.#!*5(2*-*54!&#9!-$/+$0)!0*'-$)()(*#!,4-*),$1$1!
+*/!),$!8&#@(#2!141)$':!_&),$/A!8&#@1!&--$&/!)*!$&/#!/$6$#.$1!&1!
(+! .#9$/! '*#*-*5(1)(0! 0*'-$)()(*#:! 7,(1! 1.22$1)1! ),&)! 0*#)$1)&?
8(5()4!),$*/4!'&4!,&6$!1*'$!6&5(9()4!(#!9$10/(8(#2!8&#@!8$,&6(*/A!
&1!9*!),$*/($1!*+!'*#*-*54!*/!*5(2*-*54:!X*3$6$/A!+*/!1.0,!&!/$?
1.5)! )*! 8$! 1)/*#254! 0*#1(1)$#)!3(),!&! 0*#)$1)&85$!8&#@(#2!'&/@$)!
-*)$#)(&5!0*'-$)()(*#!'.1)!2.&/&#)$$!-$/+$0)54!0*'-$)()(6$!-/(0?
(#2!84!(#0.'8$#)!+(/'1A!*),$/3(1$!&!'*#*-*5(1)(0&554!0*'-$)()(6$!
*.)0*'$!0*.59!/$+5$0)!),$!),/$&)!*+!,()?&#9?/.#!$#)/4:!7,(1!(1!&#?
*),$/! -*)$#)(&554! +/.()+.5! &/$&! +*/! +./),$/! $'-(/(0&5! /$1$&/0,:!
^*#$),$5$11A! ),$! /$1.5)1! 8/*&954! 1.22$1)! ),&)! ),$! _*11$?=&#O&/!
'*9$5!'&4!#*)!+()!),$!1&'-5$!9&)&!&1!3$55!&1!),$!0*#Q$0)./&5!6&/(&?
)(*#! '*9$5! (#! ),$! -/$6(*.1! 1$0)(*#! &#9! 1,*.59! 8$! )/$&)$9! 3(),!
'*/$!0&.)(*#:!

M"#*'$*I).!'$#

7/(#(9&9!&#9!7*8&2*!(1!&5/$&94!1*!+&/!&96&#0$9!&5*#2!),$!/*&9!*+!
5(8$/&5(O&)(*#!),&)!()!(1!-/*8&854!'*/$!&--/*-/(&)$!)*!(#)$/-/$)!()1!
-/$?E"7C!+(#&#0(&5!1$0)*/!&1!&!0*#)$1)&85$!'&/@$)A!),&)!(1A!*-$#!)*!
+*/$(2#! 0*'-$)()(*#A! 3,$#! 8&//($/1! )*! $#)/4! &/$! 5*3:! C)/.0)./&5!
(#9(0&)*/1! 1.22$1)! ),&)! +*/$(2#! 8&#@! -&/)(0(-&)(*#! 0*.59! 8/(#2!
8$#$+()1! *+! ,(2,$/! 0*'-$)()(*#A! /$9.0$! ,(2,! (#)$/$1)! '&/2(#1!
&#9! -/*6(9$! &! 8/*&9$/! /&#2$! *+! +(#&#0(&5! 1$/6(0$1:! _$5&)(6$54!
1*.#9! 0&-()&5! &9$W.&04! /&)(*1! &51*! 1-$&@! +*/! '*/$! *-$#(#2:!
^*#?1)/.0)./&5!'$&1./$1!8&1$9!*#!),$!0*#Q$0)./&5!6&/(&)(*#!&#9!
_*11$?=&#O&/!'*9$51! +(#9! &! -&/)(&554! 0*#)$1)&85$! 8&#@(#2!'&/?
@$):!L&#@!0*#9.0)!(1!0*#1(1)$#)!3(),!&!9$2/$$!*+!0*'-$)()(6$#$11!
1*'$3,&)!2/$&)$/! ),&#!F*./#*)!8$,&6(*/!&#9!8&#@1!&--$&/! )*!
$&/#!/$6$#.$1!&1!(+!.#9$/!'*#*-*5(1)(0!0*'-$)()(*#:!7,$!),/$&)!
*+!-*)$#)(&5!$#)/4!1$$'1!)*!0*#1)/&(#!8&#@1!)*!-/(0$!),$(/!-/*9?
.0)1!0*'-$)()(6$54:!F*#0$/#1!&8*.)!),$!-*)$#)(&5!+*/!),$!&8.1$!*+!
'&/@$)!-*3$/!*#! ),$!-&/)!*+!8&#@1!'&4! ),$/$+*/$!#*)!8$!3&/?
/&#)$9:!"99()(*#&554A!()!&--$&/1!),&)!),$!8&#@(#2!(#9.1)/4!(1!4$)!
)*!0*#6$/2$!)*!&!#$3!5*#2?/.#!$W.(5(8/(.'!+*55*3(#2!),$!/$2.5&?
)*/4!&#9!1)/.0)./&5!0,&#2$1!*+!),$!GHHJ1:!L&#@(#2!141)$'!&11$)1!&/$!
5*3$/!),&#!0*'-$)()(6$!$W.(5(8/(.'!<*/!1)&)(0!*-)('.'>!84!eJ!-$/?
0$#)!*/!&8*.)!xGJ!8(55(*#!8&1$9!*#!GHHP!+(2./$1A!('-54(#2!),&)!),$!
141)$'!(1!#*)!*6$/?8&#@$9!&1!),$!$#)/4!*+!&)!5$&1)!)3*!'*/$!&6$/?
&2$?1(O$9!8&#@1!3*.59!)$#9!)*!$#2$#9$/!&#!*-)('&5!'&/@$)!1(O$:!



! D1F=R&HSSH;*J5&THF<TUF&KLLL&

&

ZI!

7,$!&8*6$!3*.59!1.22$1)!+./),$/!0*''()'$#)1! (#!),$!6&/(*.1!
'*9$1! *+! 1.--54! .#9$/! ),$! E"7C! &2/$$'$#)! (#! +(#&#0(&5! 1$/?
6(0$1:e! "0).&5! 5(8$/&5(O&)(*#! ,&1! 1*! +&/! 8$$#!'*9$1):! "-&/)! +/*'!
1-$0(+(0!0*''()'$#)1!*#!/$(#1./&#0$!1$/6(0$1A!7/(#(9&9!&#9!7*?
8&2*!'&9$!,*/(O*#)&5!0*''()'$#)1!)*!),$!&0W.(1()(*#!*+!-/*-$/)4!
&#9!1,&/$1!(#!9*'$1)(0!0*'-&#($1!&#9!),$!'*6$'$#)!*+!5&8*/!&)!
),$!0*#05.1(*#!*+!),$!i/.2.&4!_*.#9!(#!GHHe:!S#!),$!8&1(1!*+!),$!
-/$0$9(#2!&#&541(1!&#9!(#!0*#)/&1)!)*!),$!/$0*''$#9$9!1)/&)$24!
*+! ),$! F&/(0*'! C$0/$)&/(&)a_$2(*#&5!^$2*)(&)(#2!;&0,(#$/4!_$?
-*/)! ),$/$! (1! &! 0&1$! +*/! 7/(#(9&9! &#9! 7*8&2*! )*! 2(6$! +./),$/!
0*''()'$#)1! .#9$/! ),$!E"7C:!L(#9(#2! +(#&#0(&5! 1$0)*/! /$+*/'!
(#!E"7C!;*9$!Z!<0*''$/0(&5!-/$1$#0$>!3*.59!'&@$!1$#1$!2(6$#!
),&)!7/(#(9&9!&#9!7*8&2*!,&1!&5/$&94!&55*3$9!),$!$1)&85(1,'$#)!
*+!+*/$(2#!8&#@1!(#!()1!)$//()*/4:!i#9$/!),$!0*''$/0(&5!-/$1$#0$!
'*9$!*+! 1.--54A! &55! $#)/4!&.),*/(O&)(*#!3*.59! 1)(55! 8$! 1.8Q$0)! )*!
-/.9$#)(&5!0/()$/(&!.#9$/!),$!/$5$6&#)!5&31!&#9!/$2.5&)(*#:!F*'?
'()'$#)!.#9$/! ),$!'*/$!9$'&#9(#2!;*9$!G! <0/*11?8*/9$/>! 5(8?
$/&5(O&)(*#!(1!&51*!-*11(85$!(#!),$!0*#)$%)!*+!&#!&5/$&94!*-$#!0&-(?
)&5!&00*.#):!C.0,!&!0*''()'$#)!0&#!)&@$!),$!+*/'!*+!&#!.#8*.#9!
-*1()(*#!3(),!/$1-$0)!)*!'&/@$)!&00$11!&#9!#&)(*#&5!)/$&)'$#)!+*/!
8*),!0/*11?8*/9$/!1.--54!&#9!0*#1.'-)(*#!&8/*&9!&#9!+*/!8*),!
&00$-)&#0$! *+! 9$-*1()1! &#9! 5$#9(#2! *+! &55! )4-$1:! N#! 5(2,)! *+! ),$!
#$3!9('$#1(*#1!(#!)/&9$!/$5&)(*#1A!7/(#(9&9!&#9!7*8&2*!#$$91!)*!
'&@$!&!1)/&)$2(0!9$0(1(*#!&1!)*!3,$),$/!&#9!,*3!()!3(55!-&/)(0(-&)$!
(#!),$!'.5)(5&)$/&5!5(8$/&5(O&)(*#!-/*0$11:!

&1R1&1$*1.#

"5$%&#9$/A! V:! U:A! GHTTA! s7,$! S5(2*-*54! C*5.)(*#! 7$1)$9tA!=67<
074-6/&V$88$%/A!ITA!--:!Z\G?Z\e:!

L&.'*5A!c:! B:A! B:! F:! =&#O&/! &#9! _:! V:!c(55(2A! GHTIA!>708$/8"(3$&
D"%@$8/& "0'& 8:$&O:$7%)& 79& ;0'./8%)&J8%.68.%$5&X&/0*./)!L/&0$!B*?
6&#*6(0,A!C&#!V($2*:!

L/$1#&,&#A! 7:! R:A! GHTIA! s7,$! S5(2*-*54! C*5.)(*#! F*#0$-)! (1!
N9$#)(+($9tA!=67074-6/&V$88$%/5!GJA!--:!TP?HI:!

!
e!"-&/)! +/*'!-&/)(0(-&)(*#!(#!F&/(0*'!&#9!),$!U*'}!"00*/9A!7/(#(9&9!&#9!

7*8&2*!,&1!-&/)(0(-&)$9!$%)$#1(6$54!(#!),$!'.5)(5&)$/&5!)/&9(#2!&/$#&!),/*.2,!()1!
'$'8$/1,(-! (#! ),$!E$#$/&5!"2/$$'$#)!*#!7/&9$!&#9!7&/(++1! <E"77>:!c(),(#!
),(1!(#1)().)(*#!),$!0*.#)/4!,&1!0*#)/(8.)$9!)*!&#9!8$#$+()$9!+/*'!2$#$/&5!/$9.0?
)(*#1!(#!)&/(++1!&#9!*),$/!8&//($/1!)*!3*/59!)/&9$:!



H+&*HD?H**HF&

&

ZZ!

F&(/#1A!_:A! &#9!V:!;&,&8(/A! GHTPA! sF*#)$1)&8(5()4[! "!_$6(1(*#(1)!
D($3tA!=67074-6"5!--:!IJG?IJT:!

F&/(0*'!C$0/$)&/(&)a_$2(*#&5!^$2*)(&)(#2!;&0,(#$/4A!GHHTA!>74<
#$8-8-P$0$//&79&>"%-(($"0&S-0"06-"3&J$%P-6$/&"0'&27%3'&O%"'$&1%E"0-<
I"8-70&A2O1B&F$E78-"8-0E&J8%"8$E-$/+!

F5&/@$A!U:A! &#9!V:!V&##1! <$91:>A! GHHPA!O:$&S-0"06-"3&=P73.8-70& 79&
8:$& >"%-(($"0& >744.0-8)& AMNZL<MNN]BA! F&/(88$&#! F$#)/$! +*/!
;*#$)&/4!C).9($1A!C):!".2.1)(#$!<7/(#(9&9!&#9!7*8&2*>:!

F/&(2A!c:A!$)!&5:A!GHHPA!s7,$!Y6*5.)(*#!*+!),$!R(#&#0(&5!C$0)*/!(#!
),$!L&,&'&1!<GHPJ?GHH\>tA!(#!F5&/@$!&#9!V&##1!<$91:>A!O:$&S-<
0"06-"3&=P73.8-70&79&8:$&>"%-(($"0&>744.0-8)&AMNZL<MNN]BA!F&/(8?
8$&#!F$#)/$!+*/!;*#$)&/4!C).9($1A!C):!".2.1)(#$!<7/(#(9&9!&#9!
7*8&2*>:!

V&##1A!V:A!GHHPA!s7,$!Y6*5.)(*#!*+!),$!R(#&#0(&5!C$0)*/!(#!C./(?
#&'$! <GHPJ?GHH\>tA! (#!F5&/@$!&#9!V&##1! <$91:>A!O:$&S-0"06-"3&
=P73.8-70& 79& 8:$& >"%-(($"0& >744.0-8)& AMNZL<MNN]BA! F&/(88$&#!
F$#)/$!+*/!;*#$)&/4!C).9($1A!C):!".2.1)(#$!<7/(#(9&9!&#9!7*?
8&2*>:!

V$'(/2w~?].#)A! ":A! &#9! Y:! V$)/&2(&0,$A! GHHTA! s7,$! V$)$/'(?
#&#)1!*+!L&#@(#2!F/(1$1! (#!V$6$5*-(#2!&#9!V$6$5*-$9!F*.#?
)/($1tA!;DS&J8"99&!"#$%/5!6*5:!eMA!#u!GA!;&/0,:!

R*/9$A! =:A! GHHMA! S-0"06-"3& >%-/$/& -0& O%-0-'"'& "0'& O7("E75& MN^[<
MNN_5! =&-$/! -/$1$#)$9! &)! ),$! ZI#9!;$$)(#2! *+!7$0,#(0(&#1! *+!
F$#)/&5! L&#@1! *+! ),$! "'$/(0&#! F*#)(#$#)A! C&#)*! V*'(#2*A!
^*6$'8$/:!

R*/9$A!=:A! &#9!":! B*1$-,!$)!&5:A!GHHPA!s7,$!Y6*5.)(*#!*+! ),$!R(?
#&#0(&5!C$0)*/!(#!7/(#(9&9!&#9!7*8&2*!<GHPJ?GHH\>tA!(#!F5&/@$!
&#9!V&##1! <$91:>A!O:$&S-0"06-"3&=P73.8-70& 79& 8:$&>"%-(($"0&>74<
4.0-8)&AMNZL<MNN]BA!F&/(88$&#!F$#)/$!+*/!;*#$)&/4!C).9($1A!C):!
".2.1)(#$!<7/(#(9&9!&#9!7*8&2*>:!

E&58(1A! D:A! GHHeA! J$`.$06-0E& 79& S-0"06-"3& J$687%& *$97%4Y& H& *$P-$G5&
N#)$/#&)(*#&5! ;*#$)&/4! R.#9A! c&1,(#2)*#! <c*/@(#2! =&-$/A!
HeaGJG>:!

E(58$/)A!_:!":A!GHTeA!s?"0@&D"%@$8&J8%.68.%$&"0'&>74#$8-8-70Y&H&J.%<
P$)aA! T7.%0"3& 79& D70$)5& >%$'-8& "0'& ?"0@-0E5! G\! <e>A! =&/)! IA! --:!
\GP?\eM:!

E*55*-A!R:!;:A!&#9!;:!B:!_*8$/)1A!GHPHA!sR(/'!N#)$/9$-$#9$#0$!
(#!S5(2*-*5(1)(0!;&/@$)1tA!T7.%0"3&79&=67074$8%-6/5!GJA!--:!ZGZ?
ZZG:!

E/&,&'A!Y:A!&#9!_:!p:!U&3/$#0$A!GHH\A!D$"/.%-0E&8:$&;08$%0"8-70"3&
>708$/8"(-3-8)& 79&D"%@$8/Y&H&>706$#8."3&H##%7"6:A!=&-$/!-/$-&/$9!
+*/!SYFV!7/&9$!F*''())$$A!7Va7F!<H\>!PA!S/2&#(O&)(*#!+*/!
Y0*#*'(0!F**-$/&)(*#!&#9!V$6$5*-'$#)A!=&/(1:!



! D1F=R&HSSH;*J5&THF<TUF&KLLL&

&

Ze!

N3&)&A!E:A!GHPeA!s;$&1./$'$#)!*+!F*#Q$0)./&5!D&/(&)(*#1!(#!S5(?
2*-*54tA!=67074$8%-6"5!eIA!--:!HeP?H\\:!

B&'$1A!;:A!_:! B*8()4! &#9!E:! C&'.$5A! GHH\A!O:$&27%3'&O%"'$&1%<
E"0-I"8-70Y& ;4#3-6"8-70/& 97%&O%-0-'"'&"0'&O7("E7A!'('$*A!F$#)/&5!
L&#@!*+!7/(#(9&9!&#9!7*8&2*:!

B*,#1)*#A! _:! L:A! GHHeA!O:$& J#$$'& 79& S-0"06-"3& J$687%& *$97%4Y& *-/@&
"0'& J8%"8$E-$/A! N#)$/#&)(*#&5!;*#$)&/4! R.#9A!c&1,(#2)*#! <=&?
-$/!*#!=*5(04!"#&541(1!&#9!"11$11'$#)!HeaI\>:!

],&#A!E:! <$9:>A! GHHPA!D$%E$%/& "0'&H6`.-/-8-70/& -0& 8:$&>"%-(($"0&S-<
0"06-"3& J$687%A! F&/(88$&#! F$#)/$! +*/! ;*#$)&/4! C).9($1A! C):!
".2.1)(#$:!!

]5$(#A! ;:A! GHPGA! s"! 7,$*/4! *+! ),$! L&#@(#2! R(/'tA! T7.%0"3& 79&
D70$)5&>%$'-8&"0'&?"0@-0E5!PA!--:!IJM?IGT:!

U&.A! U:A! GHTIA! sS#! N9$#)(+4(#2! ),$! V$2/$$! *+! F*'-$)()(6$#$11!
+/*'! N#9.1)/4! =/(0$! &#9! S.)-.)! V&)&tA!=67074-6/& V$88$%/5! GJA!
--:!HZ?HH:!

U(#92/$#A! F:A! E:! E&/0(&! &#9!;:! C&&5A! GHH\A!?"0@& J7.0'0$//& "0'&
D"6%7$67074-6& !73-6)A! N#)$/#&)(*#&5!;*#$)&/4! R.#9A!c&1,(#2?
)*#:!

;0R&/5&#$A!V:A!GHHPA!sR(#&#0(&5!C$0)*/!;$/2$/1!&#9!"0W.(1()(*#1[!
N'-5(0&)(*#1! +*/! ),$!Y0*#*'4! &#9! C*0($)4! v!"! B&'&(0&#!=$/?
1-$0)(6$tA!(#!],&#!<$9:>A!D$%E$%/&"0'&H6`.-/-8-70/&-0&8:$&>"%-(($"0&
S-0"06-"3& J$687%A! F&/(88$&#! F$#)/$! +*/! ;*#$)&/4! C).9($1A! C):!
".2.1)(#$:!!

;*54#$.%A! =:A! V:! ;:! U5*49?c(55(&'1! &#9! B:! 7,*/#)*#A! GHHe5&
sF*'-$)()(6$! F*#9()(*#1! (#! Y./*-$&#! L&#@(#2tA! T7.%0"3& 79&
?"0@-0E&"0'&S-0"06$5!GTA!--:!eeM?eMH:!

^&),&#A!":A!&#9!Y:!X:!^$&6$A!GHTHA!s>74#$8-8-70&"0'&>708$/8"(-3-8)&
-0&>"0"'"b/&S-0"06-"3&J)/8$4Y&=4#-%-6"3&*$/.38/a5!>"0"'-"0&T7.%0"3&
79&=67074-6/5!II<Z>A!".2.1)A!--:!MP\?MHe:!

=&#O&/A!B:!F:A!&#9!B:!^:!_*11$A!GHTIA!J8%.68.%$5&>70'.68&"0'&>74#"%"<
8-P$&J8"8-/8-6/A!L$55!U&8*/&)*/($1!Y0*#*'(01!<V(10.11(*#!=&-$/>:!

=&#O&/A!B:!F:A!&#9!B:!^:!_*11$A!GHTPA!s7$1)(#2!+*/!;*#*-*54!YW.(?
5(8/(.'tA!T7.%0"3&79&;0'./8%-"3&=67074-6/5!ZMA!--:!eeZ?eM\:!

=$&/)A! ]:A! GHHMA! sR(#&#0(&5! _$+*/'! &#9! R(#&#0(&5! C$0)*/! V$6$5?
*-'$#)! (#!B&'&(0&tA!J76-"3&"0'&=67074-6&J8.'-$/5!C-$0(&5! N11.$A!
6*5:!eeA!--:!IZ?eJ:!

_&'8&//&#A! ":A! GHHTA! >744$%6-"3& ?"0@& ;08$%$/8& *"8$& J#%$"'/& -0&
O%-0-'"'&"0'&O7("E75&MN]N<MNN]Y&H667.08-0E&,$674#7/-8-70&"0'&!73<
-6)&,$8$%4-0"08/A!'('$*A!F$#)/&5!L&#@!*+!7/(#(9&9!&#9!7*8&2*:!

_*11$A! B:!^:A! &#9!B:!F:!=&#O&/A!GHPPA!>:"4($%3-0&P/+&*7(-0/70Y&H0&
=4#-%-6"3& O$/8& 97%&D707#73)&*$08/A! L$55!U&8*/&)*/($1!Y0*#*'(01!
<V(10.11(*#!=&-$/!HJ>:!



H+&*HD?H**HF&

&

ZM!

C$&5$4A!F:!c:A! &#9!B:!7:!U(#95$4A!GHPPA! sN#-.)1A!S.)-.)1! &#9!"!
7,$*/4!*+!=/*9.0)(*#!&#9!F*1)!&)!V$-*1()*/4!R(#&#0(&5!N#1)().?
)(*#1tA!T7.%0"3&79&S-0"06$5!ZIA!C$-)$'8$/A!--:!GIMG?GI\\:!

C,&++$/A!C:A!GHTZA!s^*#?C)/.0)./&5!;$&1./$1!*+!F*'-$)()(*#[!7*?
3&/9!&!C4#),$1(1!*+!"5)$/#&)(6$1tA!=67074-6/&V$88$%/5!GIA!--:!ZeH?
ZMZ:!

C,&++$/A! C:A! GHTHA! sF*'-$)()(*#! (#! ),$!i:C:! L&#@(#2! N#9.1)/4tA!
=67074-6/&V$88$%/5!IHA!--:!ZIG?ZIZ:!

C,&++$/A!C:A!GHHZA!s"!7$1)!*+!F*'-$)()(*#!(#!F&#&9(&#!L&#@(#2tA!
T7.%0"3&79&D70$)5&>%$'-8&"0'&?"0@-0E5!6*5:!IMA!#u!GA!--:!eH?\G:!

C,&++$/A! C:A! &#9! B:! V(C&56*A! GHHeA! sF*#9.0)! (#! &! L&#@(#2! V.?
*-*54tA!T7.%0"3&79&?"0@-0E&"0'&S-0"06$5!GTA!--:!GJ\Z?GJTI:!

C,$-,$/9A! c:A! GHTeA! sF*#)$1)&8(5()4! 61:! F*'-$)()(*#tA& H4$%-6"0&
=67074-6&*$P-$G5!PeA!C$-)$'8$/A!--:!MPI?MTP:!

C*/1&A!=:A!GHHPA!O:$&cHOJ&HE%$$4$08&70&S-0"06-"3&J$%P-6$/&d&H&D7'<
$/8& J8"%8& 87& D.38-3"8$%"3& V-($%"3-I"8-70A! N#)$/#&)(*#&5! ;*#$)&/4!
R.#9A!c&1,(#2)*#!<N;R!c*/@(#2!=&-$/!HPaMM>:!

C-$#0$A!;:A! GHTZA! sF*#)$1)&85$!;&/@$)1! &#9! ),$!7,$*/4! *+! N#?
9.1)/4!C)/.0)./$[!"!_$6($3!"/)(05$tA!T7.%0"3&79&=67074-6&V-8$%"<
8.%$5&6*5:IG!#u!ZA!C$-)$'8$/A!--:!HTG?HHJ:!

D(55&#.$6&A!V:A! &#9!":!;(/&@,*/A!GHHJA! sC)/&)$2($1! +*/!R(#&#0(&5!
_$+*/'1[!N#)$/$1)!_&)$!=*5(0($1A!C)&8(5(O&)(*#!&#9!L&#@(#2!C.?
-$/6(1(*#! (#!V$6$5*-(#2!F*.#)/($1tA! ;DS&J8"99&!"#$%/5! 6*5:!ZPA!
#u!ZA!C$-)$'8$/A!--:!MJH?MZ\:!

D(6$1A! j:A! GHHGA! sL&#@(#2! F*'-$)()(*#! &#9! Y./*-$&#! N#)$2/&?
)(*#tA!(#!":!E(*6&##(#(!&#9!F:!;$4$/!<$91:>A!=.%7#$"0&S-0"06-"3&
;08$E%"8-705!F&'8/(92$!i#(6$/1()4!=/$11:!

c*/),(#2)*#A! =:A! GHHJA! sC)/&)$2(0! N#6$1)'$#)! &#9! F*#Q$0)./&5!
D&/(&)(*#1tA! ;08$%0"8-70"3& T7.%0"3& 79& ;0'./8%-"3& 1%E"0-I"8-705! TA!
B.#$A!--:!ZGM?ZIT:!





!

!"#$%&#%$#"%$'&()&1+&>+&'$&D"87/5&$67074-/8&"0'&670/.38"08&79&8:$&=67074-6&,$#"%84$08&
A,=!=>B&79&8:$&?"067&>$08%"3&'7&?%"/-3&A?H>=FB&"0'&#%$/$08$'5&"8&8:$&;C&D$$8-0E&79&8:$&
F$8G7%@&79&H4$%-6"&>$08%"3&?"0@&*$/$"%6:$%/5&7%E"0-I$'&()&8:$&?"067&>$08%"3&'$&>:-3$5&
-0&J"08-"E75& -0&1687($%&KL&"0'&KM5&MNNN+&O:$&".8:7%&-/&E%"8$9.3&87&$67074-/8/&c./8"P7&
H3($%87&?.//-0E$%5&T7/e&*eE-/&HI$P$'7&C"%f7&"0'&V.-I&J"4#"-7&D"3"0&A,=!=>B&97%&8:$-%&
6744$08/&"0'&/8%$//$/&8:"8&"0)&-0"66.%"6-$/&8:"8&4")&/8-33&%$4"-0&-0&8:$&8$Q8&"%$&$08-%$3)&:-/&
%$/#70/-(-3-8)+&S-0"33)5&8:$&-'$"/&"0'&#7/-8-70/&$Q#%$//$'&-0&8:$&8$Q8&'7&078&0$6$//"%-3)&67-0<
6-'$&G-8:&8:7/$&:$3'&()&?H>=F+&

D1F=R&HSSH;*J5&THF<TUF&KLLL&

.+'&%(3)56)(")7&23-))

D*5&)(5()4!*+!/&)$1!*+!/$)./#!!
&#9!0&-()&5!&9$W.&04!(#!),$!!
L/&O(5(&#!8&#@(#2!1$0)*/[!&#!!
&#&541(1!*+!),$!GHHZaHP!-$/(*9!

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

i-! )*!GHTTA! ),$!L/&O(5(&#!8&#@(#2! 141)$'!3&1! 0*'-*1$9!*+! (1*?
5&)$9! &#9! (#9$-$#9$#)! 0*#25*'$/&)$1! &#9! (#1)().)(*#1:! 7,$1$!
0*#25*'$/&)$1! 3$/$! 0*'-*1$9! *+! Q./(9(0&554! 9(1)(#0)! 0*'-&#($1!
#*/'&554!5$9!84!&!0*''$/0(&5!8&#@:!;*1)!(+!#*)!&55!*+!),$!0*'-&?
#($1!(#05.9$9!(#!),$1$!0*#25*'$/&)$1!3$/$!(#6$1)'$#)1!8&#@1A!+(?
#&#0$! 0*'-&#($1A! 5$&1(#2! 0*'-&#($1A! (#1./&#0$! 0*'-&#($1A!8/*?
@$/&2$! +(/'1A! (#6$1)'$#)! 0*'-&#($1! &#9! 0&-()&5(O&)(*#! 0*'-&?
#($1A!-/(6&)$!1*0(&5!1$0./()4!+(/'1!&#9!1)*0@!&#9!1$0./()4!9(1)/(8.?
)(*#!0*'-&#($1:!!
Y&0,!0*'-&#4!(#05.9$9!(#!),$!0*#25*'$/&)$!,&9!()1!*3#!'&#?

&2$'$#)!&#9!1$/6(0$1A! ),*.2,!),$(/!1)/&)$2($1!3$/$!9$+(#$9!84!&!



! D1F=R&HSSH;*J5&THF<TUF&KLLL&

&

ZT!

1(#25$!0*''&#9!1)/.0)./$:!_$5&)(*#1!&'*#2!),$!9(++$/$#)!0*'-&?
#($1!3$/$!8&1$9!*#!0*'-5$%!141)$'1!*+!*6$/5&--(#2!*3#$/1,(-!*+!
6*)(#2! 0&-()&5:! c(),(#! ),$! 0*#25*'$/&)$1! ),$'1$56$1A! ),$! 1&'$!
(#9(6(9.&51!0*.59!*+)$#!8$!+*.#9!*#!),$!8*&/91!*+!1$6$/&5!9(++$/?
$#)!0*'-&#($1:!")! ),$!1&'$!)('$A! (#!-/&0)(0&5!)$/'1A!0*''$/0(&5!
8&#@!8/&#0,$1!&0)$9!&1!1&5$1!*.)5$)1!+*/!),$!-/*9.0)1!&#9!1$/6(0$1!
*+!),$!$#)(/$!0*#25*'$/&)$:!
7,$!'$/$54! 5$2&5! (#9$-$#9$#0$!*+! ),$!0*'-*#$#)!0*'-&#($1!

2$#$/&)$9! 1().&)(*#1! (#!3,(0,! (9$#)(0&5! 1$/6(0$1!3$/$!-$/+*/'$9!
(#!'&#4!9(++$/$#)!1$2'$#)1!*+!),$!1&'$!0*#25*'$/&)$:!7,$!/$1.5)!
3&1!),&)! ()!3&1!-/&0)(0&554! ('-*11(85$!*/A!&)! 5$&1)A!6$/4!9(++(0.5)!)*!
&0,($6$!),$!9$2/$$!*+!0$#)/&5(O&)(*#!/$W.(/$9!)*!*-)('(O$!.)(5(O&?
)(*#!*+! &6&(5&85$! /$1*./0$1:!7,$!*86(*.1! 0*#1$W.$#0$!3&1! (#$++(?
0($#04!(#!),$!&55*0&)(*#!*+!/$1*./0$1:!
7,$1$! (#1)().)(*#1!0&'$!*#!),$!10$#$! (#! ),$!$&/54!GHMJ1!3,$#!

0*''$/0(&5! 8&#@1! /$0*2#(O$9! ),&)! ),$! 0*#25*'$/&)$! 1)/.0)./$!
0*.59!8$!.)(5(O$9!&1!&#!(#1)/.'$#)!+*/!/$2&(#(#2!'&/@$)!-*1()(*#1!
),$4!,&9!5*1)!3,$#!),$4!3$/$!5$2&554!-/*,(8()$9!+/*'!-&4(#2!&9$?
W.&)$!$&/#(#21!*#!(#6$1)'$#)!(#+5*31:!c(),!),$!3*/1$#(#2!*+!(#?
+5&)(*#A! (#)$/$1)!/&)$1!*#!9$-*1()1!8$0&'$!#$2&)(6$A!&#9!(#6$1)*/1!
3$/$!5()$/&554!9/(6$#!(#)*!),$!1$0./()($1!&#9!/$&5!$1)&)$!'&/@$)1!(#!
*/9$/!)*!*8)&(#!-*1()(6$!/&)$1!*+!$&/#(#21!<=$/9(2�*A!GHTZ[GHZ>:!
N#! 5(2,)! *+! ),(1! 1().&)(*#A! ),$! ^&)(*#&5!;*#$)&/4! F*.#0(5! 9$?

0(9$9!)*!2(6$!5$2&5!+*/'!)*!&!9$!+&0)*!1().&)(*#!&#9!8$2&#!$#0*./?
&2(#2! +*/'&)(*#! *+!'.5)(-5$! 8&#@1! <_$1*5.)(*#!#*:! GAMIeA! 9&)$9!
H:II:HT>:!"00*/9(#2!)*!),$!)$/'1!*+!),(1!(#1)/.'$#)A!),$1$!(#1)().?
)(*#1! 3$/$! )*! (#05.9$! 0*''$/0(&5A! (#6$1)'$#)A! 0*#1.'$/! 0/$9()!
&#9!/$&5!$1)&)$!0/$9()!-*/)+*5(*1!&#9!,&9! )*!,&6$!&)! 5$&1)!&! 0*'?
'$/0(&5!*/! (#6$1)'$#)!-*/)+*5(*:!N#05.1(*#!*+!8/*@$/&2$!&#9!9(1?
)/(8.)(*#!0*'-&#($1!3&1!#*)!-$/'())$9:!!
"1(9$! +/*'! $#,&#0$9! $++(0($#04A! ),$! 0$#)/&5! *8Q$0)(6$! *+! ),$!

#$3!*/2&#(O&)(*#&5!'*9$5!*+!),$!L/&O(5(&#!8&#@(#2!141)$'A!3,(0,!
(1!W.()$!1('(5&/! )*! ),$!.#(6$/1&5!8&#@1! +*.#9! (#! ),$!E$/'&#!141?
)$'A!3&1!)*!0/$&)$!&!'*/$!+5$%(85$!&#9!&2(5$!8&#@(#2!1)/.0)./$!(#!
3,(0,!(#1)().)(*#1!3*.59!8$!&85$!)*!*-$/&)$!*#!&!'.5)(-5(0()4!*+!+(?
#&#0(&5!'&/@$)1!),/*.2,!),$!1&'$!5$2&5?&9'(#(1)/&)(6$!1)/.0)./$:!
c(),!&9*-)(*#!*+!),(1!1)/.0)./$A!),$!9(6$/1(+(0&)(*#!-*)$#)(&5!*+!

&!'.5)(-5$!8&#@!(1!2/$&)$/!),&#!),&)!*+!&!0*''$/0(&5!8&#@:!X$/$A!
()!1,*.59!8$!#*)$9!),&)A!$6$#!(+!&#!(#1)().)(*#!(1!05&11(+($9!&1!&!1(#?
25$! -*/)+*5(*! 8&#@! &00*/9(#2! )*! ),$!^&)(*#&5!;*#$)&/4! F*.#0(5!
0*#0$-)A! ()!3(55!&53&41!,&6$!-*)$#)(&5! +*/!9(6$/1(+(0&)(*#!1(#0$!),$!
-/*0$11! *+! +(#&#0(&5! (##*6&)(*#!'&@$1! ()! -*11(85$! )*!9(++$/$#)(&)$!
()1!1$/6(0$1!*#!&!0*#1)&#)54!0,&#2(#2!8&1(1:!L4!3&4!*+!$%&'-5$A!&!



1+&>+&,=&DHO1J&

&

ZH!

0*''$/0(&5!8&#@!05&11(+($9!&1!&!1(#25$!-*/)+*5(*!(#1)().)(*#!&00*/9?
(#2!)*!),$!#$3!9$+(#()(*#!(1!(#!#*!3&4!('-$9$9!+/*'!9(6$/1(+4(#2!
),$!#&)./$!*+! ()1!&11$)!*-$/&)(*#1!),/*.2,!(#)$/+(#&#0(&5! 5(W.(9()4!
(#6$1)'$#)1A! 1)*0@1!&#9!1$0./()($1A! 5*&#1A!9(10*.#)(#2!*+! (#6*(0$1A!
/./&5! &#9! ,*.1(#2! +(#&#0(#2A! 0*#1.'$/! 0/$9()A! '&/@$)(#2A! (#?
6$1)'$#)! &#9! (#+/&1)/.0)./$! +(#&#0(#2! *-$/&)(*#1A! 9$6$5*-'$#)!
+(#&#0(#2A!&#9!1*!+*/),:!Y&0,!*#$!*+!),$1$!*-$/&)(*#1!,&1!()1!*3#!
1-$0(+(0!0,&/&0)$/(1)(01!(#!)$/'1!*+!/$6$#.$!2$#$/&)(*#A!/(1@A!)$/'1A!
2$*2/&-,(0!5*0&)(*#!*+!),$!05($#)A!$0*#*'(0!1$0)*/A!$)0:!S#!),$!5(?
&8(5()4!1(9$A!0*#1(9$/&85$!5$$3&4!(1!&6&(5&85$!+*/!0*#)/&0)(#2!+.#9?
(#2!(#!6&/($9!'&/@$)!1$2'$#)1:!!
;&#4!9(++$/$#)!9(6$/1(+(0&)(*#!-*11(8(5()($1!$%(1):!7,$!9(++$/$#0$!

(#!/$5&)(*#!)*!),$!'.5)(-5$!8&#@1!(1!),&)!),$!5&))$/!&/$!&.),*/(O$9!
)*! *-$/&)$! (#! *),$/!'&/@$)! 1$2'$#)1! &1(9$! +/*'! ),*1$! (#!3,(0,!
0*''$/0(&5!8&#@1!&/$!&0)(6$:!c(),!),(1A!),$!9(6$/1(+(0&)(*#!0&-&0?
()4!*+!),$1$!(#1)().)(*#1!(#0/$&1$1!&#9!),$4!&/$!&85$!)*!/$9.0$!),$(/!
0*1)1:!
N#!),$!)$#!4$&/1!),&)!,&6$!-&11$9!1(#0$!),(1!$%-$/('$#)!8$2&#A!

),$/$!&/$!1(2#1! ),&)!'.5)(-5$!8&#@1!(#!2$#$/&5!,&6$!8$$#!&85$!)*!
*8)&(#! ,(2,$/! /&)$1! *+! /$)./#! ),&#! 1(#25$! -*/)+*5(*! (#1)().)(*#1!
<;&)*1A!GHHT>:!X*3$6$/A!2*(#2!+./),$/!(#)*!&#!$6&5.&)(*#!*+!),$!
'*9$5!(#)/*9.0$9!&1!*+!GHTTA!*#$!0&#!W.$1)(*#!3,$),$/!),$!/&)$1!
*+! /$)./#! *8)&(#$9! 84! 8&#@1!3(),!'.5)(-5$! -*/)+*5(*1! ,&6$! 8$$#!
'*/$!1)&85$!&#9!5$11!6*5&)(5$!),&#!(#!),$!0&1$!*+!0*''$/0(&5!8&#@1:!
N#!'*/$!2$#$/&5! )$/'1A!*#$!'.1)! )/4! )*! (9$#)(+4! ),$! +&0)*/1! ),&)!
9$)$/'(#$! ),$!9(++$/$#0$1! (#!6*5&)(5()4! (#! ),$! /&)$1!*+! /$)./#!*8?
)&(#$9! 84! L/&O(5(&#! L&#@1:! R*55*3(#2! ),$! 1&'$! 5(#$! *+! ),*.2,)A!
*#$! '.1)! &1@! 3,&)! &/$! ),$! +&0)*/1! ),&)! 9$)$/'(#$! 0&-()&5! &9$?
W.&04!5$6$51!<),$!(#1)().)(*#K1!0&-()&5a5(&8(5()($1>!&'*#2!8&#@(#2!(#?
1)().)(*#1!(#!L/&O(5:!N#!*),$/!3*/91A!3,&)!&/$!1(2#1!)*!8$!1*.2,)!(#!
),$1$! (#1)().)(*#1! ),&)! /$+5$0)! 9$2/$$1! *+! 6.5#$/&8(5()4! &#9! 0*.59!
(#9(0&)$!&!8&#@/.-)04!/(1@:!
7,$!$'-,&1(1!2(6$#!)*!6.5#$/&8(5()4!(1!Q.1)(+($9!1(#0$!()!(1!&#!(#?

9(0&)(*#!*+!/(1@!*/! (#1)&8(5()4A!8*),!*+!3,(0,!&/$!),$'$1!'.0,!(#!
6*2.$! )*9&4:!7,$!6.5#$/&8(5()4!*+! &#! (#1)().)(*#! (1! /**)$9! (#! ),$!
+&0)! ),&)! &! 8&#@K1! -/*+()1! 9$-$#9! *#! &! 6&/($9! &//&4! *+! +&0)*/1A!
'&#4!*+!3,(0,!&/$!#*)!1.8Q$0)!)*!9(/$0)!'&#&2$'$#)!0*#)/*5[!-$/?
+*/'&#0$! *+! ),$! $0*#*'4! &1! &! 3,*5$A! (#)$/$1)! /&)$1A! $%0,&#2$!
/&)$1A! 1)*0@! -/(0$1A! &#9! 1*! +*/),:!S86(*.154A! &96$/1$!'*6$'$#)1!
.#9$/!),$1$!6&/(&85$1!3(55!,&6$!&#!.#+&6*/&85$!('-&0)!*#!),$!(#?
9(6(9.&5!+(#&#0(&5!/$1.5)1!*+!8&#@1!&#9!*#!),$!8&#@(#2!(#9.1)/4!&1!
&!3,*5$:!C(#0$!8&#@(#2! (#1)().)(*#1!&/$!2$#$/&554!$%-*1$9!)*! ),$!
('-&0)! *+! &96$/1$! $%)$/#&5! +&0)*/1A! B*/(*#! <GHHP[e>! 1)/$11$1! ),&)!



! D1F=R&HSSH;*J5&THF<TUF&KLLL&

&

eJ!

/(1@!'&#&2$'$#)!,&1!8$0*'$!&!+.#9&'$#)&5!(#1)/.'$#)!(#!2.&/?
&#)4(#2!),$!1./6(6&5!*+!&#4!8.1(#$11A!#*!'&))$/!3,&)!),$!#&)./$!*+!
()1!&++&(/1:!
N#!-./1.(#2!),$1$!*8Q$0)(6$1A!),$!),$*/$)(0&5!,4-*),$1$1!+*.#9!

(#!-$/)(#$#)! 5()$/&)./$!3$/$!&#&54O$9!&#9!),$! +&0)*/1!),&)!0*#9(?
)(*#!),$!6*5&)(5()4!*+!/&)$1!*+!/$)./#!3$/$!(9$#)(+($9:!7,$!+*55*3(#2!
1)$-!(1!&#!&#&541(1!*+!),$!$6*5.)(*#!*+!),$!#&)(*#&5!8&#@(#2!141)$'A!
0*.-5$9!3(),!&!9$10/(-)(*#!*+!),$!6*5&)(5()4!),&)!$%(1)$9!(#!),$!-$?
/(*9! GHHZ:GaHP:I:! L&1$9! *#! 0&)$2*/($1! 0*''*#! )*! L/&O(5(&#!
8&#@1A!*#$!1,*.59!$'-,&1(O$!),$!'&2#().9$!*+!),$1$!(#9(0&)*/1A!
)*2$),$/!3(),!),$!('-&0)!*+!),$!_$&5!=5&#!*#!/(1@!8$,&6(*/:!N#!),$!
),(/9!-5&0$A!&#!&#&54)(0&5?$%-5&#&)*/4!'*9$5!(1!+*/'.5&)$9!*#!),$!
8&1(1!*+!),$!),$*/$)(0&5!,4-*),$1$1!&5/$&94!9(10.11$9!&#9!),$!1-$?
0(+(0!0,&/&0)$/(1)(01!*+!),$!L/&O(5(&#!8&#@(#2!1$0)*/:!
"1(9$!+/*'!),$!(#)/*9.0)(*#A!),(1!1).94!(1!0*'-*1$9!*+!+*./!1$0?

)(*#1:! 7,$! 1$0*#9! 0*#)&(#1! &! 9(10.11(*#! *+! ),$! ),$*/$)(0&5! ,4?
-*),$1$1!+*.#9!(#!5()$/&)./$:!7,$!),(/9!/$6$&51!&!0,&/&0)$/(O&)(*#!
*+!6*5&)(5()4! (#! )$/'1!*+!'&2#().9$!&#9!8$,&6(*/!&'*#2!),$!9(+?
+$/$#)!0&)$2*/($1!*+!8&#@1:!7,$!+*./),!0,&-)$/!+*/'.5&)$1!&#!&#&?
54)(0&5?$%-5&#&)*/4!'*9$5! &#9!&#&54O$1! ),$!$1)('&)$9! /$1.5)1:!R(?
#&554A!3$!-/$1$#)!),$!0*#05.1(*#1!9/&3#!+/*'!9$6$5*-'$#)!*+!),(1!
&#&541(1:!

K"#%,1'&1%!*-I#(1%1&T!$-$%.#'R#&!.S#

"00*/9(#2! )*! B*/(*#K1! 9$+(#()(*#! <GHHP[Z?e>A! 6($3$9! (#! 2$#$/(0!
)$/'1A!/(1@!0&#!8$!9$+(#$9!&1!),$!6*5&)(5()4!*+!.#$%-$0)$9!/$1.5)1A!
2$#$/&554!(#!)$/'1!*+!),$!6&5.$!*+!&11$)1!*/!5(&8(5()($1:!;*/$!1-$0(+(?
0&554A! +(#&#0(&5! /(1@! /$+$/1! )*!-*11(85$! +(#&#0(&5!'&/@$)! 5*11$1!&#9!
0&#!8$!05&11(+($9!&1!'&/@$)!/(1@A!0/$9()!/(1@A!5(W.(9()4!/(1@!&#9!*-?
$/&)(#2!/(1@:!
;&/@$)!/(1@!/$+$/1!)*!6&/(&)(*#1!(#!8&1(0!&11$)!&#9!5(&8(5()4!-*1(?

)(*#1! &#9! 8.1(#$11! /$1.5)1A! 0&.1$9! 84! 0,&#2$1! (#! ),$! -/(0$1! *+!
'&/@$)! 6&/(&85$1A! 1.0,! &1! (#)$/$1)! /&)$1A! $%0,&#2$! /&)$1A! 1)*0@!
-/(0$1A! 0*''*9()4! -/(0$1A! &#9! 1*! +*/),:! F/$9()! /(1@! &/(1$1! 3,$#!
8*//*3$/1!&/$!.#3(55(#2!*/!.#&85$!)*!,*#*/!),$(/!0*#)/&0).&5!*8?
5(2&)(*#1A!2$#$/&)(#2!0*1)1! +*/! ),$! 5$#9$/!3,*!'.1)! ),$#!/$1)*/$!
,(1! (#)$//.-)$9! 0&1,! +5*3:! N#! '*/$! 2$#$/(0! )$/'1A! 0/$9()! /(1@!
0*.59!2$#$/&)$!5*11$1!3,$#!9$8)*/!/&)(#21!&/$!5*3$/$9!84!/(1@!/&)?
(#2!&2$#0($1A! 1(#0$!),$!'&/@$)!6&5.$!*+!),$!(#1)().)(*#K1! 5(&8(5()($1!
3(55! 9$05(#$:! U(W.(9()4! /(1@! /$+$/1! -/(#0(-&554! )*! 5*11$1! 2$#$/&)$9!
84! ),$! 5&0@! */! /$9.0)(*#! *+! +.#9(#2! +*/! -./-*1$1! *+! (''$9(&)$!



1+&>+&,=&DHO1J&

&

eG!

-&4'$#):!R(#&554A!*-$/&)(#2!/(1@!0*//$1-*#91!)*!),$!-*)$#)(&5!+*/!
5*11$1! ),&)! 0&#! /$1.5)! +/*'! (#&9$W.&)$! *-$/&)(#2! 141)$'1A!
&9'(#(1)/&)(6$!+&(5(#21A!('-$/+$0)!0*#)/*51A!+/&.9!*/!,.'&#!$//*/!
<B*/(*#A!GHHP[Ge>:!
F*#1$W.$#)54A! ),$!-,$#*'$#*#!.-*#!3,(0,!3$! &/$! 2*(#2! )*!

0*#0$#)/&)$!(#!),(1!1).94!(1A!(#!1.''&/(O$9!+*/'A!),$!(#1)&8(5()4!*+!
),$!/$1.5)1!*8)&(#$9!84!8&#@(#2!(#1)().)(*#1!0&.1$9!84!.#+*/$1$$#!
0,&#2$1!(#!+&0)*/1!),&)!('-&0)!),*1$!/$1.5)1A!1.0,!&1!),$!-$/+*/'?
&#0$! 5$6$51! *+! ),$! $0*#*'4! (#! 2$#$/&5A! .#$'-5*4'$#)A! (#)$/$1)!
/&)$1A! $%0,&#2$! /&)$1A! 0*''*9()4! -/(0$1A! /$2.5&)*/4! '$&1./$1A!
$)0:!c,$#!),$1$!0,&#2$1!*00./A!),$4!&/$!/$+5$0)$9!(#!/&)$1!*+!/$?
)./#:! N+! ),$!0,&#2$1!&/$!&96$/1$A! ),$! ('-&0)!3(55!2$#$/&)$! 5*11$1!
*/A!(#!*),$/!3*/91A!/$1.5)1!),&)!&/$!8$5*3!$%-$0)&)(*#1:!7,$!$%)$#)!
)*!3,(0,!),$1$!'*6$'$#)1!('-&0)!),$!/$1.5)1!*+!&!8.1(#$11!*/!&#4!
(#6$1)'$#)! (1! )$/'$9!6*5&)(5()4!*/A! (#!*),$/!3*/91A! ),$!$'-(/(0&5!
0*.#)$/-&/)!*+!/(1@:!C(#0$!&55!),$1$!'*6$'$#)1!('-&0)!/&)$1!*+!/$?
)./#A!),$!6*5&)(5()4!*+!1.0,!/&)$1!(#0*/-*/&)$1!&55!)4-$1!*+!/(1@A!(#?
05.9(#2!),*1$!#*)!(#05.9$9!(#!B*/(*#K1!05&11(+(0&)(*#:!
7,$! /(1@!*/!6*5&)(5()4! )*!3,(0,!&!8.1(#$11! (1!$%-*1$9!,&1!8$$#!

'$&1./$9! 84! ),$! 6&/(&#0$!*/A!'*/$! 0*''*#54A! 84! ),$! 1)&#9&/9!
9$6(&)(*#!*+! ),&)! 8.1(#$11K1! /&)$1!*+! /$)./#!*#!&11$)1!*/! (#6$1)$9!
0&-()&5!<U$()$A!GHHe[IMP>:!N#!),(1!0&1$A!),$!,(2,$/!),$!1)&#9&/9!9$?
6(&)(*#!<*/!6&/(&#0$>!*+!),$!/&)$1!*+!/$)./#A!),$!2/$&)$/!3(55!8$!),$!
-*11(8(5()4!*+!9(1-$/1(*#!*+!),$!$%-$0)$9!6&5.$1!(#!),$!+.)./$!&#9A!
0*#1$W.$#)54A!),$!2/$&)$/!3(55!8$!),$!/(1@!<R&8*OO(!&#9!;*9(25(&#(A!
GHH\[GPJ>:! 7,$/$+*/$A! /(1@! &#9! 6*5&)(5()4! *+! /&)$1! *+! /$)./#! &/$!
05*1$54! /$5&)$9! 0*#0$-)1A! $6$#! ),*.2,!*#$! (1! ),$*/$)(0&5! &#9! ),$!
*),$/!$'-(/(0&5:!
]$$-(#2!),$!#&)./$!*+!),$1$!)3*!0*#0$-)1!(#!'(#9A!),$!W.$1)(*#!

),&)!/$'&(#1!0*#0$/#1!(9$#)(+(0&)(*#!*+!),$!9$)$/'(#&#)1!.#9$/54?
(#2! /(1@! */! 6*5&)(5()4! 9(++$/$#)(&51! &'*#2! 8&#@1:! N#! *),$/!3*/91A!
*#$!'.1)! &1@!3,&)! &/$! ),$!0,&/&0)$/(1)(01!&11*0(&)$9! )*!8&#@1!*/!
),$(/! *-$/&)(#2! $#6(/*#'$#)1! ),&)! &++$0)! ),$! 6*5&)(5()4! *+! ),$(/!
/&)$1!*+!/$)./#!&#9!),$!0&-&0()4!*+!),$(/!*3#!0&-()&5!-*1()(*#1!)*!
&81*/8!5*11$1!2$#$/&)$9!84!&96$/1$!0*#9()(*#1:!

K"#J"#(543<:5;5?67589U#.5W3#69E#&5:X#
C)&/)(#2!3(),! &! -(*#$$/(#2! 1).94! -.85(1,$9! 84!X&//4!;&/@*?

3()O! (#!GHMIA!1-$0(&5(O$9!5()$/&)./$!-*(#)1!)*!-*/)+*5(*!9(6$/1(+(0&?
)(*#! &1! &!-/&0)(0$! 0&-&85$! *+! &))$#.&)(#2! /(1@:! N#! ),$! 0&1$!*+! ),$!
1)*0@!'&/@$)A!(+!),$!-/(0$1!*+!)3*!1)*0@1!,&6$!&#!&81*5.)$54!#$2&?
)(6$!0*//$5&)(*#A!),$4!3(55!'*6$!(#!*--*1()$!9(/$0)(*#1!&#9A!0*#1$?



! D1F=R&HSSH;*J5&THF<TUF&KLLL&

&

eI!

W.$#)54A!'&@$! ()! -*11(85$! )*! +*/'!&#!*-)('.'!-*/)+*5(*:! N#! ),(1!
3&4A! ()! 3(55! 8$! -*11(85$! )*! *8)&(#! &! /&)$! *+! /$)./#! ),&)! (1! ,(2,$/!
),&#! ),$! -./$! /&)$! *+! (#)$/$1)! <+/$$! *+! /(1@>A! 3(),*.)! 1('.5)&#$?
*.154!/$2(1)$/(#2!5$11$/!/(1@!<U$()$A!GHHe[IMP>:!S#!&!8/*&9$/!5$6$5A!
*#$!0&#!&/2.$!),&)!&#!&96$/1$!/$1.5)!(#!&!'&/@$)A!1$0)*/!*/!)4-$!*+!
05($#)!0&#!8$!*++1$)!84!&!'*/$!-*1()(6$!/$1.5)! (#!&#*),$/!'&/@$)A!
1$0)*/!*/!05($#)$5$:!7,.1A!84!*-$/&)(#2!(#!6&/(*.1!'&/@$)1A!&!8&#@!
3(55!9$-$#9!)*!&!5$11$/!$%)$#)!*#!),$!9$'&#9!6&/(&)(*#1!*+!&!1-$?
0(+(0! -/*9.0)! &#9A! (#! ),(1! 3&4A! 3(55! /$9.0$! ()1! $%-*1./$! )*! /(1@!
<=$/9(2�*A! GHTZ[IJG>:! S86(*.154A! ),$! $%)/$'$! 1().&)(*#1! *+! #*!
0*//$5&)(*#! */! *+! &#! &81*5.)$! 0*//$5&)(*#! &/$! +&/! +/*'! /$&5(1)(0:!
X*3$6$/A!),$!$%(1)$#0$!*+!1*'$!9$2/$$!*+!0*//$5&)(*#!(1!-5&.1(85$!
&#9!(1!0*#1(1)$#)!3(),!;&/0*3()OK1!*/(2(#&5!,4-*),$1(1:!N#!),(1!/$?
2&/9A! R&8*OO(! &#9!;*9(25(&#(! <GHH\[GPI>!#*)$! ),&)! ),$! /(1@! *+! &!
2(6$#! -*/)+*5(*! 0&#! 8$! 1,&/-54! /$9.0$9! ),/*.2,! 9(6$/1(+(0&)(*#!
8.)!0&##*)!8$!)*)&554!$5('(#&)$9:!
;*/$! /$0$#)54A! (#! &#! &#&541(1! *+! ),$! 0*'-$)()(6$#$11! *+! 5&/2$!

10&5$!0*#25*'$/&)$1A!F5(+)*#!<GHPP[GZP?GMG>!*81$/6$9!),$!(#)$#1$!
0&-()&5!'*8(5()4!),&)!*00./1!(#!),(1!)4-$!*+!0*'-&#4!&1!&!/$1.5)!*+!
),$! 6&/($9! 1)/&)$2($1! &9*-)$9! )*! $#1./$! 0*'-$)()(6$! &96&#)&2$1:!
F*#1$W.$#)54A!0&-()&5!)$#91!)*!1,(+)! +/*'!1$0)*/1!3(),!5*3!-/*+()?
&8(5()4!5$6$51!)*!'*/$!+&6*/&85$!1$0)*/1:!7,$!/$1.5)!(1!3(),9/&3&5!*+!
*59$/! -/*9.0)1! &#9! (#)/*9.0)(*#! *+! #$3! -/*9.0)1! &#9! 1$/6(0$1:!
7,.1A!#$3!'&/@$)1!'.1)!8$!0*#)(#.*.154!1*.2,)!(#!*/9$/!)*!&8?
1*/8!),$!#$3!-/*9.0)1:!L&1$9!*#!),(1!-,$#*'$#*#A!$%-$0)&)(*#1!
&/$!),&)!),$!5&/2$!0*#25*'$/&)$1!3(55!8$!&85$!)*!*8)&(#!.#(+*/'!
/&)$1! *+! /$)./#! &1! &! 0*#1$W.$#0$!*+! ),$(/!9(6$/1(+(0&)(*#! 1)/&)$?
2($1:!
"!),(/9!&--/*&0,!(#6*56$1!&/2.'$#)1!(#!+&6*/!*+!&#!(#6$/1$!/$?

5&)(*#! 8$)3$$#! 9(6$/1(+(0&)(*#! &#9! /(1@! &#9! (1! 9$1(2#&)$9! ),$!
'*9$/#!),$*/4!*+!(#)$/'$9(&)(*#:!"00*/9(#2!)*!),*1$!3,*!+*/'.?
5&)$9! ),(1! ),$*/4! yV(&'*#9! <GHTe>A! _&'&@/(1,#&#! &#9! 7,&@*/!
<GHTe>A! L*49! &#9! =/$10*))! <GHT\>A!c(55(&'1*#! <GHT\>! &#9! "55$#!
<GHHJ>zA! ),$! +*.#9&)(*#!*+! ),(1! ),$*/$)(0&5!&--/*&0,! (1! ),$!&14'?
'$)/4!*+!(#+*/'&)(*#!8$)3$$#!8*//*3$/1!&#9!5$#9$/1:!N#!),(1!$#?
6(/*#'$#)A!+(#&#0(&5!(#)$/'$9(&/($1!*8)&(#!$0*#*'($1!*+!10&5$!&#9!
10*-$! (#! ),$!2&),$/(#2A!-/*0$11(#2!&#9!&#&54O(#2!*+! (#+*/'&)(*#!
&#9A!),$/$+*/$A!&/$!&85$!)*!&--/*-/(&)$!&96&#)&2$1!84!+*/'&5(O(#2!
*-$/&)(#2!0*#)/&0)1!3(),!&! 5&/2$!#.'8$/!*+!8*//*3$/1!&#9!5$#9?
$/1:!7,.1A!)*!),$!$%)$#)!),&)!),$!#.'8$/!*+!8*//*3$/1!&#9!5$#9?
$/1! (#0/$&1$1A! ),$! -*11(8(5()($1! *+! 9(6$/1(+(0&)(*#! (#0/$&1$! &#9! &/$!
+./),$/! 9/(6$#! 84! 0*1)! /$9.0)(*#1! (#! 0*#)/&0)(#2! *-$/&)(*#1!
&'*#2!&14''$)/(0&554! (#+*/'$9!&2$#)1:!S#!),$!*),$/!,&#9A! (+!&!



1+&>+&,=&DHO1J&

&

eZ!

5&/2$!#.'8$/!*+! (#6$1)'$#)1! (1!'&9$!84!&!1(#25$! +(#&#0(&5! (#)$/?
'$9(&/4A! ),$!/$1.5)(#2!/(1@!*+!),(1!0*'8(#&)(*#!(1!$(),$/!/$9.0$9!
*/!$5('(#&)$9!&#9!8$0*'$1!1('(5&/!)*!&!1().&)(*#!(#!3,(0,!),$!0*#?
)/&0)!(1!+*/'&5(O$9!9(/$0)54!8$)3$$#!$&0,!8*//*3$/!<&2$#)!(#!9$+(?
0()! -*1()(*#>! &#9! 5$#9$/! <&2$#)! (#! 1./-5.1! -*1()(*#>:! "1(9$! +/*'!
),(1A!9(6$/1(+(0&)(*#!/$9.0$1!),$!$%-$0)$9!0*1)!*+!),$!&14''$)/4!*+!
(#+*/'&)(*#! &00.'.5&)$9! (#! +(#&#0(&5! (#)$/'$9(&/($1! <L*49! &#9!
_.#@5$A!GHHZ[MJ?MG>:!
"1(9$!+/*'!),$!&96&#)&2$1!),$4!*8)&(#!(#!)$/'1!*+!(#+*/'&)(*#!

<0,&/&0)$/(1)(01!*+!),$!8*//*3$/!*/!5$#9$/A!0,*(0$!*+!-/*Q$0)1!&#9!
'*#()*/(#2!*+!*-$/&)(*#1A!$)0:>A!+(#&#0(&5!(#)$/'$9(&/($1!0&#!,&6$!
s:::3$55!9$+(#$9!-/$+$/$#0$1!*#!),$!-&/)!*+!1&6$/1!&#9!),$!,*59$/1!
*+!3$&5),!3(),!/$1-$0)! )*!),$!/(1@a/$)./#!0*'8(#&)(*#!+*/!),$!/$?
1*./0$1!1&6$9t!<L$#9$/A!GHHP[\\M>:!7,.1A!),$!&0)(6()4!*+!+(#&#0(&5!
(#)$/'$9(&)(*#! ),/*.2,! (#6$1)'$#)! *+! /$1*./0$1!3(),! ),$! *8Q$0?
)(6$! *+! *8)&(#(#2!'*/$! &#9! 8$))$/! (#+*/'&)(*#! &#9A! (#! ),(1!3&4A!
/$9.0(#2!),$!&14''$)/4!*+!(#+*/'&)(*#!&#9!'(#('(O(#2!),$!0*1)1!
*+!+(#&#0(&5!)/&#1&0)(*#1!'&@$1!()!-*11(85$!s:::)*!&5)$/!/(1@1!&#9!/$?
)./#1! /$5&)$9! )*! ),$! 6&/(*.1! &11$)1! *+! ),$! $0*#*'4t! <L$#9$/A!
GHHP[\\\>:!
"! +*/$0&1)! *+! &#! (#6$/1$! /$5&)(*#! 8$)3$$#! 1(O$! &#9! /(1@! &51*!

$'$/2$1! +/*'! ),$! -/$6(*.1! &/2.'$#):! X*3$6$/A! ()! 1,*.59! 8$!
1)/$11$9!),&)!L*49!&#9!_.#@5$!&/$!/$+$//(#2!)*!),$!/(1@!*+!8&#@?
/.-)04!*/A! (#!*),$/!3*/91A! )*! ),$! 5*11!*+!&!8&#@K1!0&-&0()4! )*!&8?
1*/8!5*11$1!&1!&!0*#1$W.$#0$!*+!),$!6*5&)(5()4!*+!()1!/&)$1!*+!/$)./#!
&#9!0&-()&5!&9$W.&04!<),$!(#1)().)(*#K1!0&-()&5a&11$)1>:!
7,$! 8&/2&(#(#2! -*3$/! $#Q*4$9! 84! 5&/2$! 10&5$! 8&#@1! (1! &51*! &!

+&0)*/! ),&)! 0*#)/(8.)$1! )*! ),$! 1)&8(5()4! *+! /&)$1! *+! /$)./#A! (#9$?
-$#9$#)54!*+!),$(/!2/$&)$/!*/!5$11$/!0&-&0()4!)*!0*-$!3(),!&96$/1(?
)($1:!N#!),(1!1$#1$A!;4$/1!<GHPP[MI>!&++(/'1!),&)!),$!),$*/4!-*(#)1!
)*!5*3$/!/(1@!5$6$51!+*/!5&/2$!0*'-&#($1!1(#0$!1(O$!/$+5$0)1!),$!9$?
2/$$!*+!9(6$/1(+(0&)(*#!*+!),$!(#1)().)(*#K1!&0)(6()($1A!),*.2,!),$!&.?
),*/!&9'()1!),&)!),(1!(1!#*)!&#!.#8$#9(#2!-/(#0(-5$:!!
7,$/$+*/$A!)&@(#2!),$1$!0*#1(9$/&)(*#1!(#)*!&00*.#)A!*#$!'.1)!

0*#05.9$!),&)!),$!5&/2$/!&#9!'*/$!9(6$/1(+($9!8&#@1G!)$#9!)*!*8?
)&(#!'*/$!1)&85$!&#9!5$11!6*5&)(5$!/&)$1!*+!/$)./#A!1(#0$!),$4!&/$!
'*/$!&85$!)*!*++1$)!&96$/1$!/$1.5)1!),&#!),$(/!,(2,54!1-$0(&5(O$9!
0*'-$)()*/1!&#9a*/!*8)&(#!$0*#*'($1!*+!10&5$!&#9!10*-$!*/!8/(#2!
)*2$),$/!&#9!.)(5(O$!),$!6*5.'(#*.1!(#+*/'&)(*#!),$4!2&),$/:!

!
G!C$$!R$//($/A!$)!&5:!<GHHZ>!3(),!/$2&/9!)*!9(6$/1(+(0&)(*#!(#!),$!8&#@(#2!(#9.1?

)/4:!



! D1F=R&HSSH;*J5&THF<TUF&KLLL&

&

ee!

K"#K"#*6F576G#'B93<:@5FU#'<A695W67589U#$675896G57C#69E#&5:X#

"81)/&0)(#2!+/*'!),$!9$2/$$!*+!9(6$/1(+(0&)(*#!&#9!6($3$9!.#?
9$/!&#!(#)$/)$'-*/&5!-/(1'A!1().&)(*#&5!0*#9()(*#1!v!2/*11!9*'$1?
)(0!-/*9.0)!<EV=>!2/*3),!/&)$1A!(#)$/$1)!/&)$1A!$%0,&#2$!/&)$1A!$)0:!
v!0&#!2$#$/&)$!+5.0).&)(*#1!(#!),$!/&)$1!*+!/$)./#!*+!+(#&#0(&5! (#?
)$/'$9(&/($1:!7,(1!'$&#1!),&)A!$6$#!(+!&55!),$!8&#@1!3$/$!$W.&554!
9(6$/1(+($9! &)! &! 1-$0(+(0! '*'$#)! (#! )('$A! ),$(/! /&)$1! *+! /$)./#!
0*.59! 6&/4! -*1()(6$54A! (+! 1().&)(*#&5! 0*#9()(*#1! &/$! +&6*/&85$A! */!
#$2&)(6$54!(#!),$!0&1$!*+!&96$/1$!0*#9()(*#1:!
N#!),(1!3&4A!1().&)(*#&5!0*#9()(*#1!0&#!/$1.5)!(#!5$6$51!*+!6*5&)(5?

()4! (#! /&)$1! *+! /$)./#! ),&)! 6&/4! &'*#2! 9(++$/$#)! 0&)$2*/($1! *+!
8&#@1! &1! &! /$1.5)! *+! ),$! */2&#(O&)(*#&5! 0,&/&0)$/(1)(01! *+! $&0,!*+!
),$':!N#!),$!0&1$!*+!-.85(0!1$0)*/!8&#@1A!*#$!0&#!2*!1*!+&/!&1!)*!
&00$-)!),$!,4-*),$1(1!),&)!),$(/!/&)$1!*+!/$)./#!&/$!'*/$!.#1)&85$!
),&#! ),*1$! *+! ),$(/! -/(6&)$! 1$0)*/! 0*.#)$/-&/)1A! 1(#0$! ),$(/! &9?
Q.1)'$#)!0&-&0()4!<05*1(#2!*+!9$+(0()!8/&#0,$1A!5&4*++1A!-/$11./$!*#!
05($#)1!(#!9$+&.5)A!$)0:>!(1!/$5&)(6$54!5('()$9!&1!&!0*#1$W.$#0$!*+!1*?
0(&5! 0*''()'$#)1! */! -*5()(0&5! +&6*/()(1':! N#! ),$! 0&1$! *+! -/(6&)$!
8&#@1A!),$!&9Q.1)'$#)!-/*0$11!(1!'.0,!'*/$!/&-(9!1(#0$!),$4!&/$!
-/&0)(0&554! +/$$! *+! ),$1$! /$1)/(0)(*#1! &#9! $6$#! 0$/)&(#! 5$2&5! /$?
1)/&(#)1:!
7,.1A! $++*/)1! )*! &6*(9! /$9.0)(*#1! (#! /&)$1! *+! /$)./#! &/$!'*/$!

1.00$11+.5!&)!-/(6&)$!8&#@1:!S#$!0&#!&/2.$!),&)A!$6$#!3(),!'*/$!
+&6*/&85$!0*#9()(*#1A!-.85(0!1$0)*/!8&#@1!$%-$/($#0$!2/$&)$/!9(++(?
0.5)4! (#!&0,($6(#2!-*1()(6$!2/*3),! (#!/&)$1!*+! /$)./#A!1(#0$! ),$1$!
(#1)().)(*#1!0*'$!.#9$/!-/$11./$!)*!-&4!$%)/&!8*#.1$1!)*!$'-5*4?
$$1!&#9!9(/$0)*/1A! (#0/$&1$!1)*0@,*59$/!9(6(9$#91A!-&/)(0.5&/54!)*!
),$!0*#)/*55$/A!&#9!)*!/$1-*#9!+&6*/&854!)*!&!8/*&9!&//&4!*+!/$?
W.$1)1:!")! ),$! 1&'$! )('$A! 0*#1(9$/(#2! ),&)!-.85(0!8&#@1!2$#$/?
&554! ,&6$!'*/$! 1)&85$! 1*./0$1! *+! +.#9(#2! 1(#0$! ),$4! &/$! ),$! +(?
#&#0(#2! &2$#)1! *+! ),$(/! 0*#)/*55$/1A! *#$! 0*.59! $%-$0)! ),&)! ),(1!
3*.59A!(#!1*'$!3&4A!/$9.0$!),$!6*5&)(5()4!*+!),$(/!/$1.5)1:!7,$/$?
+*/$A! ()! (1! #*)! &! -/(*/(! 05$&/!3,$),$/! ),$! /$5&)(*#!8$)3$$#! 1)*0@!
0&-()&5!*3#$/1,(-!<-.85(0!%!-/(6&)$>!&#9!6*5&)(5()4! (1!9(/$0)!*/! (#?
6$/1$:!
N#1*+&/!&1! 141)$'1!*+!*/2&#(O&)(*#!&/$!0*#0$/#$9! <0*''$/0(&5!

8&#@1!%!'.5)(-5$!8&#@1>A!),$!0*''$/0(&5!8&#@1!3*.59!1$$'!)*!8$!
1.8Q$0)!)*!2/$&)$/!6*5&)(5()4!),&#!),$!'.5)(-5$!8&#@1!1(#0$!),$!5&)?
)$/!&/$!(#!&!8$))$/!-*1()(*#!)*!9(6$/1(+4!),$(/!*-$/&)(*#1:!
"1!/$2&/91!#&)(*#&5()4A!*#$!0&#!#*/'&554!$%-$0)!+*/$(2#!8&#@1!

)*!,&6$!'*/$!1)&85$!/&)$1!*+!/$)./#!),&#!#&)(*#&5!8&#@1!1(#0$!),$4!
2$#$/&554!&9*-)!/(1@!'&#&2$'$#)!-/&0)(0$1!'*/$!+/$W.$#)54!&#9!



1+&>+&,=&DHO1J&

&

eM!

('-5$'$#)! '*/$! $++$0)(6$! '&#&2$'$#)! (#1)/.'$#)1:! ^&)./&554A!
3$!&/$!9$&5(#2!,$/$!$%05.1(6$54!3(),!$%)$/#&554!0*#)/*55$9!+*/$(2#!
8&#@1!+/*'!9$6$5*-$9!0*.#)/($1:!

K"#L"#I343<6A3#69E#&5:X#
;4$/1! <GHPP[MI>!-*1).5&)$1! &!9(/$0)! /$5&)(*#!8$)3$$#! 5$6$/&2$!

&#9!/(1@A!),*.2,!,$!9*$1!#*)!-/$1$#)!05$&/!&/2.'$#)1!(#!+&6*/!*+!
),(1! -*1()(*#:! N#! &#4! 0&1$A! &#! (#9$8)$9! 0*'-&#4K1! $%-*1./$! )*!
+5.0).&)(*#1!*+!'&/@$)!6&/(&85$1A! 1.0,!&1! (#)$/$1)!/&)$1A!$%0,&#2$!
/&)$1A! $)0:A! (1! /$5&)(6$54! ,(2,$/! (#! 0*'-&/(1*#! )*! 0*'-&#($1!3(),!
5*3$/! 5$6$51!*+! (#9$8)$9#$11:!")! ),$!1&'$!)('$A! (#! ),$!0&1$!*+! +(?
#&#0(&5! (#)$/'$9(&/($1A! *#$! 1,*.59! #*)$! ),&)! (#! ),*1$! 0&1$1! (#!
3,(0,!),$/$!(1!&!,(2,!-/*-*/)(*#!*+!&11$)1!(#!),$!+*/'!*+!0/$9()1A!
),$!-/*8&8(5()4!*+!5*11$1!<0/$9()!/(1@>!(#0/$&1$1!&#9!),$!0&-&0()4!*+!
),$!(#1)().)(*#K1!*3#!0&-()&5!)*!&81*/8!),$'!9$05(#$1A!(+!),(1!0&-()&5!
(1!#*)!'&(#)&(#$9!&)!5$6$51!0*'-&)(85$!3(),!),$!1)/.0)./$!*+!),$!&1?
1$)1!1.8Q$0)!)*!/(1@:!
F*#1$W.$#)54A!$%-$0)&)(*#1!&/$!),&)!),$!9$2/$$!*+!5$6$/&2$!<5(?

&8(5()($1a(#1)().)(*#K1!*3#!0&-()&5>!9(/$0)54!0*#9()(*#1! ),$!6*5&)(5()4!
*+!8&#@1K!/&)$1!*+!/$)./#:!

K"#M"#,3EA3#'F3<67589:#69E#&5:X#*897<8G#
X$92(#2!0&#!8$!.#9$/1)**9!&1!&#!*-$/&)(*#!),&)!'&@$1!()!-*1?

1(85$!)*!/$9.0$!*/!$5('(#&)$!/(1@!*+!5*11$1!*/!5$11!),&#!$%-$0)$9!/$?
)./#1:!7,.1A!&1(9$!+/*'!),$!9(6$/1(+(0&)(*#!1)/&)$2($1!),&)!'&@$!()!
-*11(85$! )*! /$9.0$! ),$! 6*5&)(5()4! 5$6$51! *+! /&)$1! *+! /$)./#1A! 8*),!
8&#@1!&#9!*),$/!0*'-&#($1!&/$!&85$!)*!-/*)$0)!),$'1$56$1!&)!5$&1)!
-&/)(&554! &2&(#1)! +(#&#0(&5! /(1@! ),/*.2,! ,$92$! *-$/&)(*#1:! 7,(1!
)4-$!*+!-/*)$0)(*#! (1! 1('(5&/! )*!-./0,&1(#2! (#1./&#0$!&2&(#1)! ),$!
&96$/1$!$++$0)1!*+!6&/(&85$1!*6$/!3,(0,!0*'-&#($1!,&6$!#*!0*#)/*5!
<B*/(*#A!GHHP[P?T>:!
"1!E(58$/)!&++(/'1A!*#$!1,*.59!1)/$11!),&)!8&#@1!&/$!$#0*./&2$9!

)*! &11.'$!,(2,$/! /(1@1!3,$#!9$-*1()! (#1./&#0$! $%(1)1A! 1(#0$! ),(1!
0&#! *-$/&)$! &1! &! ,$92$:!V$-*1()! (#1./&#0$!3&1! (#)/*9.0$9! (#)*!
L/&O(5! /$5&)(6$54!/$0$#)54!&#9A!0*#1$W.$#)54A! ),$!-/*)$0)(*#! ()!*+?
+$/1! )*! ),$! 5(&8(5()4! *-$/&)(*#1! *+! 8&#@1! (1! 1)(55! #*)! 1(2#(+(0&#):!
7,$/$! &/$! (##.'$/&85$! 141)$'1! *+! ,$92(#2! &6&(5&85$A! 1(#0$! Q.1)!
&8*.)!&#4!*-$/&)(*#!)&/2$)$9!)*!/$9.0(#2!/(1@!0&#!8$!05&11(+($9!&1!
&! ,$92(#2! *-$/&)(*#:! R*/! $%&'-5$A! 3,$#! &! 8&#@! ),&)! ,&1! *8?
)&(#$9!1,*/)?)$/'!+.#91!1$$@1!)*!(#6$1)!),$1$!+.#91!3(),!'&)./()4!
)$/'1!),&)!&/$!1,*/)$/!*/!$W.&5!)*!),*1$!*+!()1!5(&8(5()($1A!()!(1!-$/?



! D1F=R&HSSH;*J5&THF<TUF&KLLL&

&

e\!

+*/'(#2!&!,$92(#2!*-$/&)(*#! )*! ),$!$%)$#)! ),&)! ()! /$9.0$1! ()1! 5(?
W.(9()4!/(1@:!=/*)$0)(*#!*+!),$1$!+.#91!3(55!8$!$6$#!2/$&)$/!(+!),$!
8&#@!-$/+*/'1!&11$)!*-$/&)(*#1!0*6$/$9!84!2.&/&#)($1:!X*3$6$/A!
3,&)!3$! &/$! 2*(#2! )*!9$&5!3(),!,$/$! &/$!,$92(#2!*-$/&)(*#1! (#!
),$!+*/'!*+!9$/(6&)(6$1:!
N#!),(1!3&4A!(#9$-$#9$#)54!*+!),$!)/&9()(*#&5!-/&0)(0$!*+!1$$@(#2!

)*!-/*)$0)!),$(/!*-$/&)(*#1!+/*'!/(1@!$%-*1./$!84!9(6$/1(+4(#2!*/!
&5(2#(#2!'&)./()4!)$/'1!&'*#2!+.#9(#2!1*./0$1!&#9!(#6$1)'$#)1A!
8&#@1! 0&#! &51*! 9*! ),(1! ),/*.2,! *-$/&)(*#1! *#! ),$! 9$/(6&)(6$1!
'&/@$):!X*3$6$/A!-&/)(0(-&)(*#!(#!),$1$!'&/@$)1!0&#!8$!&('$9!&)!
0*#)/*55(#2!*3#!/(1@!*/!$6$#!1-$0.5&)(#2!*/!-$/+*/'(#2!&/8()/&2$!
*-$/&)(*#1:!X*3$6$/A!),$!'*1)!0*''*#!.1$!*+!9$/(6&)(6$1!(1!/(1@!
'&#&2$'$#):!
S#!.1(#2!9$/(6&)(6$!*-$/&)(*#1!&1!,$92$1A!),$!8&#@1!&/$!&85$!)*!

(1*5&)$!&#9a*/!)/&#1+$/!1-$0(+(0!/(1@1!)*!),(/9!-&/)($1:!"1!&!'&))$/!*+!
+&0)A! 0*'-&#($1! v! &#9! -&/)(0.5&/54! +(#&#0(&5! (#1)().)(*#1! v! ),&)!
,&6$!0*#1(9$/&85$!$%-*1./$!)*!1.0,!'&/@$)!+&0)*/1!&1!0*''*9()4!
-/(0$1A!(#)$/$1)!/&)$1A!$%0,&#2$!/&)$1A!$)0:!0&#!/$9.0$!),$(/!#$)!$%?
-*1./$!)*!),$1$!+&0)*/1!84!&0W.(/(#2!0*'-$#1&)*/4!$%-*1./$1!&#9!
),(1!0&#!8$!9*#$!*#!),$!9$/(6&)(6$1!'&/@$):!
L4!3&4!*+!(55.1)/&)(*#A!0*#1(9$/!),&)!&!8&#@K1!$%-*1./$!)*!5*#2?

)$/'!(#)$/$1)!/&)$1!(#9(0&)$1!),&)!()1!'&/@$)!6&5.$!0&#!9$05(#$!&1!&!
/$1.5)!*+! (#)$/$1)!/&)$! (#0/$&1$1:!C.0,!&!1().&)(*#!0*.59!&/(1$!&1!&!
/$1.5)! *+! &! -*5(04! *#! 5*#2?)$/'! 5*&#1! ),&)! &/$! +.#9$9! 3(),! /$?
1*./0$1!0*#)/&0)$9! (#!1,*/)?)$/'!9$-*1()1:!N#! ),(1!0&1$A! ),$!8&#@!
3*.59!8$0*'$! (#1*56$#)! (+! (#)$/$1)! /&)$1!3$/$! )*!-&11! ),$!'&/@A!
5$)K1!1&4A!*+!IJJ!8&1$!-*(#)1:!X*3$6$/A!(+!),$!8&#@!*++1$)1!()1!$%-*?
1./$!)*!/(1@!3(),!&#!(#)$/$1)!/&)$!13&-!*-$/&)(*#A!()1!#$)!$%-*1./$!
)*!5*#2?)$/'!(#)$/$1)!/&)$!3(55!9$05(#$:!N#!),(1!0&1$A!),$!,$92$!*-?
$/&)(*#!)/&#1+$//$9!),$!/(1@!)*!),$!0*.#)$/-&/)!*+!),$!13&-:!X*3?
$6$/A! ),(1! 9*$1! #*)! ('-54! ),&)! ),$! 0*.#)$/-&/)! (1! *85(2&)$9! )*!
1-$0.5&)$!3(),!(#)$/$1)!/&)$1:!7,$!0*.#)$/-&/)!'&4!,&6$!$%-*1./$!
),&)! (1!*--*1()$! ),&)!*+! ),$!8&#@:!7,(1! 1().&)(*#!$%(1)1!3,$#A! +*/!
$%&'-5$A!),$!0*.#)$/-&/)!(1!&#!(#1./&#0$!0*'-&#4!),&)!,&1!1,*/)?
)$/'! &11$)1! +*/! 5(W.(9()4! -./-*1$1A! 8.)! 5*#2?)$/'! 0*''()'$#)1A!
1.0,!&1! 5(+$! (#1./&#0$!&#9a*/!-/*-$/)4!(#1./&#0$!(#9$'#()($1:!N#!
),(1! 0&1$A! ()! 1,*.59!8$!#*)$9! ),&)A! (+! ),$! 1,*/)?)$/'! (#)$/$1)! /&)$!
(#0/$&1$A!),$!8&#@!3(55!1.++$/!5*11$1!1(#0$!()!3(55!,&6$!)*!-&4!'*/$!
)*!()1!9$-*1()*/1A!8.)!),$!(#1./&#0$!0*'-&#4!3(55!2&(#!1(#0$!()!3(55!
$&/#!,(2,$/!/$)./#1!*#! ()1! 1,*/)?)$/'!&11$)1! <X$#)10,$5!�!C'(),!
B/:A!GHHP[ZGZ?ZGM>:!
7,$1$!&.),*/1!0*#05.9$! ),&)! ),$!/(1@!*+!9$+&.5)! ),&)! 0&#!&/(1$!

*.)! *+! 9$/(6&)(6$! *-$/&)(*#1!,&1! ),/$$! +.#9&'$#)&5! ('-5(0&)(*#1!



1+&>+&,=&DHO1J&

&

eP!

+*/!8&#@1:!N#!),$!+(/1)!-5&0$A!&!8&#@!3(55!+&0$!&!5*3$/!9$+&.5)!/&)$!(+!
()1!0*.#)$/-&/)1!&/$!&51*!.1(#2!9$/(6&)(6$1!,&1!),$(/!,$92$!(#1)$&9!
*+! 1('-54! 1-$0.5&)(#2:! C$0*#954A! 3,$#! 8&#@1! .1$! 9$/(6&)(6$1! )*!
/$9.0$!),$(/!/(1@!$%-*1./$A!),$4!&51*!/$9.0$!),$!-/*8&8(5()4!*+!9$?
+&.5)!*+!&55!),$(/!5(&8(5()($1A!(#05.9(#2!9$-*1()1:!7,(/954A!$6$#!3,$#!
),$!8&#@1!.1$!9$/(6&)(6$1!)*!1-$0.5&)$!&#9A!),$/$+*/$A!0&#!(#0/$&1$!
),$(/! /(1@! <+*/! $%&'-5$A! 8$0&.1$! *+! &14''$)/(0&5! -&4'$#)1>A! ),$!
9$+&.5)!&/(1(#2!*.)!*+!9$/(6&)(6$1!(1!&53&41!5$11!),&#!),$!-/*8&8(5()4!
*+!9$+&.5)!*#!+(%$9!5(&8(5()($1!5(@$!.#(#1./$9!9$-*1()1!<X$#)10,$5!�!
C'(),!B/:A!GHHP[!ZIJ>:!
N#!1.''&/4A!$%-$0)&)(*#1!&/$!),&)!),$!8&#@1!),&)!.)(5(O$!9$/(6&?

)(6$!*-$/&)(*#1!&1!,$92$1!)$#9!)*!*8)&(#!'*/$!1)&85$!&#9!5$11!6*5&?
)(5$!/&)$1!*+!/$)./#!(#!0*'-&/(1*#!)*!),*1$!),&)!9*!#*)!.1$!),$'!*/!
),&)!.1$!),$'!*#!&!5$11$/!10&5$:!

L"#1Q'I)%!'$#'R#%,1#H-$S!$/#.2.%1T#-$(#-$-I2.!.##
'R#%,1#Q'I-%!I!%2#'R#&-%1.#'R#&1%)&$#

L"#J"#148G>7589#8;#7@3#H<6W5G569#H69X59A#.C:73=#
c,$#! ),$! ^&)(*#&5! ;*#$)&/4! F*.#0(5! 8$2&#! &.),*/(O(#2!

+*/'&)(*#!*+!'.5)(-5$!8&#@1A!)3*!'*6$'$#)1!3$/$!#*)$9!&1!*+!
GHTT:!N#!),$!+(/1)!-5&0$A!'*1)!0*''$/0(&5!8&#@1!8$0&'$!'.5)(?
-5$! 8&#@1! &#9A!3(),! ),$!$%0$-)(*#!*+!8/*@$/&2$!&#9!9(1)/(8.?
)(*#! 0*'-&#($1! ),&)! &/$! +*/'&554! $%05.9$9! 84! ),$! #$3! /.5$1!
<_$1*5.)(*#! #u! GAMIeaTT>A! ),$1$! (#1)().)(*#1! 1('-54! (#0*/-*?
/&)$9! ),$! +(#&#0(&5! (#1)().)(*#1! &5/$&94! $#0*'-&11$9! 84! (#?
+*/'&5!0*#25*'$/&)$1!(#)*!&!1(#25$!5$2&5!$#)()4:!7,$!*),$/!/$?
&0)(*#! )*! ),$!#$3! 141)$'!*+!*/2&#(O&)(*#!3&1! 0*#1)().)(*#!*+!
#$3!8&#@1!3(),!'.5)(-5$!-*/)+*5(*1:!E$#$/&554A!),(1!-/*0$11!(#?
6*56$9! )/&#1+*/'&)(*#!*+!9(1)/(8.)(*#!0*'-&#($1! (#)*!8&#@(#2!
(#1)().)(*#1:!
7,$! $6*5.)(*#! *+! ),$!L/&O(5(&#! 8&#@(#2! 141)$'! 1(#0$! ),$! +(/1)!

,&5+!*+!GHHJ!(1!1,*3#!(#!7&85$!Z:G!&#9!(#!E/&-,!Z:G:!N)!1,*.59!8$!
1)/$11$9!),&)!),$!/$&0)(*#!*+!),$!8&#@(#2!141)$'!)*!),$!#$3!*/2&#?
(O&)(*#&5!/.5$1!3&1!1(2#(+(0&#):!"1!&!'&))$/!*+!+&0)A!PIl!*+!&55!L/&?
O(5(&#! 8&#@1!3$/$!'.5)(-5$! 8&#@1! 84! \:ZJ:HJ! &#9A! 84! ),$! $#9!*+!
GHHPA! ),(1! +(2./$!,&9!&5/$&94!05('8$9!)*!TZl:!")!),$!1&'$!)('$A!
*#$!1,*.59!#*)$!),&)!),$!#.'8$/!*+!8&#@1!,&1!9$0/$&1$9!&1!&!/$?
1.5)!*+!'$/2$/1A!(#0*/-*/&)(*#1!&#9!&0W.(1()(*#1!),&)!,&6$!'&/@$9!
),$! 1)/.0)./&5! &9Q.1)'$#)! -/*0$11! ),&)! +*55*3$9! (#)/*9.0)(*#! *+!
),$!_$&5!=5&#!<B.#$!GHHe>:!



,
'
-
.
$
&/
0&1
0&,
*
'
-)
.)
'
#
&,
'
#
/
)#
0
&+
%
+1
$!
&2
&$
3
"
.4
1)
"
#
&)#
&1
5
$&
#
4
!
,
$*
&"
(&
,
'
#
/
+&
'
6
6
"
*
7
)#
0
&1
"
&"
*
0
'
#
)-
'
1)
"
#
'
.&
+1
*
4
6
14
*
$&

'
#
7
&6
'
8)
1'
.&
"
9
#
$*
+5
)8
:&;
<<
=>
;>
?<
@>
A !

D
.3
8-#
3$
&(
"0
@/
&

>
74
4
$%
6-
"3
&(
"0
@/
&

?
"0
@-
0E
&/)
/8$
4
&

& R$
"%
g:
"3
9<
)$
"%
&
&&
!
%-
P"
8$
&

!
.(
3-6
&

O
78
"3
&

c
%7
G
8:
&Ah

B&
&
&!
%-
P"
8$
&

!
.(
3-6

M&
O
78
"3
&

c
%7
G
8:
&Ah

B&
&
&c
$0
$%
"3
&87
8"
3&

c
%7
G
8:
&Ah

B&

GH
HJ
[G
!

Ge
J!

H!
Ge
H!

?!
Ze
!

Ie
!

MT
!

?!
IJ
P!

?!
GH
HJ
[I
!

GM
M!

GJ
!

G\
M!

GJ
:P
!

ZZ
!

GH
!

MI
!

?G
J:
Z!

IG
P!

e:
T!

GH
HG
[G
!

G\
G!

GG
!

GP
I!

e:
I!

ZI
!

GP
!

eH
!

?M
:T
!

II
G!

G:
T!

GH
HG
[I
!

G\
\!

GZ
!

GP
H!

e:
G!

ZI
!

G\
!

eT
!

?I
:J
!

II
P!

I:
P!

GH
HI
[G
!

G\
H!

GP
!

GT
\!

Z:
H!

ZI
!

GI
!

ee
!

?T
:Z
!

IZ
J!

G:
Z!

GH
HI
[I
!

GP
\!

II
!

GH
T!

\:
M!

ZI
!

T!
eJ
!

?H
:G
!

IZ
T!

Z:
M!

GH
HZ
[G
!

GP
H!

IZ
!

IJ
I!

I:
J!

ZG
!

P!
ZT
!

?M
:J
!

Ie
J!

J:
T!

GH
HZ
[I
!

GT
I!

IZ
!

IJ
M!

G:
M!

ZI
!

P!
ZH
!

I:
\!

Ie
e!

G:
P!

GH
He
[G
!

GT
P!

I\
!

IG
Z!

Z:
H!

ZJ
!

\!
Z\
!

?P
:P
!

Ie
H!

I:
J!

GH
He
[I
!

GT
e!

I\
!

IG
J!

?G
:e
!

ZJ
!

\!
Z\
!

J:
J!

Ie
\!

?G
:I
!

GH
HM
[G
!

GT
Z!

I\
!

IJ
H!

?J
:M
!

ZG
!

\!
ZP
!

I:
T!

Ie
\!

J:
J!

GH
HM
[I
!

GP
H!

I\
!

IJ
M!

?G
:H
!

ZG
!

\!
ZP
!

J:
J!

Ie
I!

?G
:\
!

GH
H\
[G
!

GP
Z!

I\
!

GH
H!

?I
:H
!

Ze
!

\!
eJ
!

T:
G!

IZ
H!

?G
:I
!

GH
H\
[I
!

G\
\!

IP
!

GH
Z!

?Z
:J
!

ZZ
!

\!
ZH
!

?I
:M
!

IZ
I!

?I
:H
!

GH
HP
[G
!

G\
G!

I\
!

GT
P!

?Z
:G
!

ZI
!

\!
ZT
!

?I
:\
!

II
M!

?Z
:J
!

GH
HP
[I
!

GM
H!

IG
!

GT
J!

?Z
:P
!

ZJ
!

\!
Z\
!

?M
:Z
!

IG
\!

?e
:J
!

C S
i
_
F
Y
[!L

"F
Y^

!<E
/*
11
!V
&)
&>
:!

& !L
&#
0*
!9
*!
L
/&
1(5
!&
#9

!C
&6
(#
21
!L
&#
@1
!(#
05
.9

$9
:&

!
!

!
!

!
!

! !



1+&>+&,=&DHO1J&

&

eH!

!

!"#$%&'()&*&+,-./01-2&-3&0%4&5"#61.1#2&5#27128&9:;04<=&)>>?@>A

!

"!

#!!

#"!

$!!

$"!

#%
%!
&#

#%
%!
&$

#%
%#
&#

#%
%#
&$

#%
%$
&#

#%
%$
&$

#%
%'
&#

#%
%'
&$

#%
%(
&#

#%
%(
&$

#%
%"
&#

#%
%"
&$

#%
%)
&#

#%
%)
&$

#%
%*
&#

#%
%*
&$

B
"(&
-3
&5
#2
7;

+,-./0-1 2344156/7- 89:.14 &

L"#K"#-96GC:5:#8;#7@3#Q8G675G57C#8;#&673:##
8;#&37><9#69E#*6F576G#-E3Y>6?C#

L$+*/$!2*(#2!*#!)*!&#!&#&541(1!*+!),$!6*5&)(5()4!*+!/&)$1!*+!/$)./#!
&#9!0&-()&5!&9$W.&04!&00*/9(#2!)*!9(++$/$#)!2/*.-(#21!*+!8&#@(#2!
(#1)().)(*#1! &#9a*/! -$/(*91! *+! )('$A! *#$! 1,*.59! -/$1$#)! &!'*/$!
-/$0(1$! 9$+(#()(*#! *+! ),$! /(1@! '$&1./$'$#)! 141)$'1! &9*-)$9! (#!
),(1! -&-$/A! 1(#0$! #*! 1(#25$! '$0,&#(1'! ,&1! 8$$#! .#(6$/1&554!
&9*-)$9!+*/!),(1!-./-*1$:!

[+&K+&M+&D$8:7'737E-6"3&1(/$%P"8-70/&

C-$0(&5(O$9!5()$/&)./$!-*(#)1!)*!+*./!'&Q*/!141)$'1!+*/!'$&1./?
(#2!/(1@!&)!),$!0*'-&#4!5$6$5A!$&0,!*+!3,(0,!,&1!&96&#)&2$1!&#9!
9(1&96&#)&2$1:! 7,$1$! &/$[! <&>! 8$)&! 0*$++(0($#)h! 8>! 6&/(&#0$! <1)&#?
9&/9! 9$6(&)(*#>! *+! /&)$1! *+! /$)./#h! 0>! 0&-()&5! &9$W.&04h! &#9! 9>!
8&#@/.-)04!/(1@:!
c(),! /$2&/9! )*! ),$! 8$)&! 0*$++(0($#)! &1! &! 141)$'! *+! /(1@!'$&1?

./$'$#)A!(#()(&554!*#$!0*#1(9$/1!),$!'*9$5!),&)!/$5&)$1!),$!/$)./#!
*+! &! 1-$0(+(0! &11$)! )*! ),$!'&/@$)! /$)./#!*+! ),$!-*/)+*5(*A! &1!-/*?
-*1$9! 84! C,&/-$! <GH\e>! &#9! 5&)$/! -$/+$0)$9! 84! *),$/! &.),*/1!
y&-.9! C&#6(0$#)$! &#9! ;$55&2(! R(5,*! <GHTT>! &#9! U$()$! <GHHe>z:!
7,.1A!*#$!0*'$1!)*!_!`!α!g!β_'!g!.A!(#!3,(0,!_!(1!),$!/&)$!*+!
/$)./#!*+!),$!&11$)!&#9!_'!(1!),$!/&)$!*+!'&/@$)!/$)./#!*+!),$!-*/)?
+*5(*!&#9!),$!8$)&!0*$++(0($#)!)*!_'!(1!),$!&11*0(&)$9!-&/&'$)$/:!
L&1$9!*#! ),(1!'*9$5A! ()! 1,*.59!8$!#*)$9!),&)!D&/<_>!`!βID&/!

<_'>!g!D&/<.>A! (#!3,(0,!),$!+(/1)!)$/'!/$+$/1!)*!),$!141)$'(0!/(1@!



! D1F=R&HSSH;*J5&THF<TUF&KLLL&

&

MJ!

&#9!),$!1$0*#9!)*!#*#141)$'(0!*/!9(6$/1(+(&85$!/(1@:!c,(5$!),$!141?
)$'(0!/(1@!(1!(#$6()&85$!&#9!#$6$/!#(5A!),$!9(6$/1(+(&85$!/(1@!0&#!8$!
#(5A! 1(#0$! ),$! (#6$1)*/!*/!0*'-&#4!0&#A! ),/*.2,!&!-/*0$11!*+!9(?
6$/1(+(0&)(*#A!0*'8(#$!&11$)1!*/!5(&8(5()($1!(#!1.0,!&!3&4!),&)!s:::),$!
$++$0)1!*+! 1-$0(+(0!$6$#)1!'.).&554!0&#0$5!*#$!&#*),$/!*.)t! <C&#?
6(0$#)$!&#9!;$55&2(A!GHTT[eP>:!
F*#1$W.$#)54A! *#0$!9&)&! *#!'&/@$)! /$)./#1! *#! &11$)1! &#9!*#!

-*/)+*5(*1! &/$! *8)&(#$9A! ()! 8$0*'$1! -*11(85$! )*! (9$#)(+4! ),$! 141?
)$'(0! /(1@A! ),$!9(6$/1(+(&85$! /(1@! &#9! )*)&5! /(1@:!7,$! 5&))$/! 0*//$?
1-*#91!)*!),$!6&/(&#0$!*+!),$!/&)$1!*+!/$)./#:!
C(#0$!),(1!,&1!),$!-/*-$/)4!*+!$#0*'-&11(#2!/(1@1A!),$!6&/(&#0$!

*+!),$!/&)$1!*+!/$)./#!*#!&11$)1!(1!.)(5(O$9!&1!&!'$&1./$'$#)!*+!/(1@!
*/!6*5&)(5()4!&#9!0&#!8$!(#)$/-/$)$9!&1!),$!9$6(&)(*#!*+!/&)$1!*+!/$?
)./#!(#!/$5&)(*#!)*!),$!$%-$0)$9!/$1.5)A!&#9!),(1!9$6(&)(*#!*00./1!
&1! &! /$1.5)! *+! ),$! 0*'-&#4K1! (#0&-&0()4! )*! +*/$0&1)! +.)./$!$6$#)1!
<F&'-$55*!&#9!;*/$#*A!GHH\>:!
c(),! /$2&/9! )*! 8.1(#$11! /$1.5)1A! ),$!'*1)! 0*''*#!'$&1./$?

'$#)!*+!/(1@!*/!6*5&)(5()4!,&1!(#!+&0)!8$$#!),$!1)&#9&/9!9$6(&)(*#!*+!
/&)$1!*+! /$)./#!1(#0$A!&1(9$! +/*'! (#0*/-*/&)(#2! ),$! 141)$'(0!&#9!
9(6$/1(+(&85$! /(1@A! &1! ),$! 6&/(&#0$! 141)$'! 9*$1A! ()! &51*! $%-/$11$1!
6*5&)(5()4!(#!),$!1&'$!.#()!*+!),$!/&)$!*+!/$)./#!&#9!()!(1!-/$0(1$54!
),(1!),&)!),$!6&/(&#0$!'$&1./$'$#)!9*$1!#*)!9*:!!
U$&,4!&#9!c,()$9!<GHH\[\T>!0/()(0(O$!),$!.)(5(O&)(*#!*+!9(1-$/?

1(*#! '$&1./$'$#)1! &1! /(1@! (#9(0&)*/1:! 7,$! &.),*/1! &/2.$! ),&)A!
1(#0$!0*'-&#($1!+&0$!6&/($9!+*/'1!*+!.#0$/)&(#)4!(#!)$/'1!*+!-/(0$!
6&/(&)(*#1!&#9!0,&#2$1! (#! )$0,#*5*2($1!&#9!1(#0$! ()! (1!9(++(0.5)! )*!
'$&1./$! ),$'! &1! &! 0*#1$W.$#0$! *+! ),$! 10&/0()4! *+! ,(2,! W.&5()4!
9&)&! (#! ),$! +(/1)!0&1$!&#9!&! 5&0@!*+!-$/0$-)(*#! (#! ),$! 5&))$/A!6&/(?
&#0$! &1! &! /(1@!'$&1./$'$#)! (#1)/.'$#)!,&1! ),$!9(1&96&#)&2$!*+!
(#0*/-*/&)(#2! 6&/(&)(*#1! (#! ),$! /&)$! *+! /$)./#A! $6$#! ),*.2,! ()! (1!
&85$!)*!-$/0$(6$!'*6$'$#)!/$5&)$9!)*!'.5)(-5$!&1-$0)1!*+!),$!$#6(?
/*#'$#)!(#!3,(0,!0*'-&#($1!*-$/&)$A!&#9!),$1$!6&/(&)(*#1!9*!#*)!
/$+5$0)!*#54!0,&#2$1!),&)!2$#$/&)$!.#0$/)&(#)($1A!8.)!&51*!)/&#15&)$!
1().&)(*#&5!s8.885$1tA!.#$%-$0)$9!,&--$#(#21!&#9!'&#(-.5&)(*#1:!!
"!),(/9!'$&1./$'$#)!*+!/(1@!(1!0&-()&5!&9$W.&04A!9$+(#$9!84!),$!

/&)(*!*+! ),$!(#1)().)(*#K1!*3#!0&-()&5!)*!&11$)1!<L*49!&#9!_.#@5$A!
GHHZh!F&'-$55*! &#9!;*/$#*A! GHH\>:!7,(1! (1! &#! (#9(0&)*/! *+! ),$!
/(1@!*+!8&#@/.-)04A!1(#0$!),$!0*'-&#4K1!0&-&0()4!)*!&81*/8!5*11$1!
2$#$/&)$9!84! /(1@!3(55!9$-$#9!9(/$0)54!*#! ),$! 5$6$5!*+! ),&)! 0*'?
-&#4r1!*3#!0&-()&5:!N+!0&-()&5!&9$W.&04!(1!5*3A!),(1!0&-&0()4!(1!Q$*-?
&/9(O$9! &#9! ),$! 0*'-&#4! 8$0*'$1! /$5&)(6$54! '*/$! 6.5#$/&85$:!
C,*.59!),$!0*#)/&/4!*00./A!),$!0*'-&#4!(1!1)/$#2),$#$9!&#9!9(1?
)&#0$1!()1$5+!+/*'!),$!),/$&)!*+!8&#@/.-)04:!



1+&>+&,=&DHO1J&

&

MG!

R(#&554A!*#$!0&#!.)(5(O$!&!0*'8(#&)(*#!*+!0&-()&5!&9$W.&04!&#9!
),$!1)&#9&/9!9$6(&)(*#!*+!/&)$!*+!/$)./#!&1!&!'$&1./$'$#)!*+!/(1@:!
"1!9$+(#$9!84!L*49!&#9!_.#@5$A!),(1!0*'8(#&)(*#!0*//$1-*#91!)*!
),$!/&)(*!y<U!g!]>a"zaCA!(#!3,(0,!U!(1!),$!+(#&#0(&5!/$1.5)!<-/*+()!*/!
5*11>A!]!(1!),$!(#1)().)(*#K1!*3#!0&-()&5A!"!(1!&11$)1!&#9!C!/$+$/1!)*!
),$! 1)&#9&/9! 9$6(&)(*#! *+! ),$! /&)$1! *+! /$)./#! *#! &11$)1:! N#! ),(1!
0&1$A!),$!/(1@!'$&1./$'$#)!0&#!8$!(#)$/-/$)$9!&1!),$!#.'8$/!*+!
1)&#9&/9!9$6(&)(*#1!#$$9$9!+*/!&!5*11!)*!&81*/8!&55!*+!&!0*'-&#4K1!
*3#! 0&-()&5:! F*#1$W.$#)54A! &! ,(2,! 5$6$5! (#! ),(1! 10*/$! (#9(0&)$1!
5$11$/!-/*8&8(5()4!*+!8&#@/.-)04:!7,(1!'$&1./$'$#)!9$+(#$1!3,&)!
(1!9$1(2#&)$9!(#!1-$0(&5(O$9!5()$/&)./$!&1!),$!/(1@!*+!8&#@/.-)04:!N#!
),(1!/$2&/9A!*#$!1,*.59!#*)$! ),&)! 5*3!6*5&)(5()4!<C>! (1!&!0*#9()(*#!
),&)! +&6*/1! /$9.0)(*#1! (#! ),$! ),/$&)!*+!8&#@/.-)04:!X*3$6$/A! ()1!
$++$0)! 0&#!8$!/$9.0$9!*/!#$.)/&5(O$9!84!&!1)(55! 5*3$/!0&-()&5!&9$?
W.&04!y<U!g!]>a"z!*/A!(#!*),$/!3*/91A!&!,(2,!9$2/$$!*+!5$6$/&2$:!
S#$!0&#!&51*!-$/0$(6$!),$!/(1@!*+!8&#@/.-)04!8&1$9!*#!),$!/&)(*!

*+!),$!6&/(&#0$!*+!),$!/&)$1!*+!/$)./#!)*!0&-()&5!&9$W.&04!<(#1)().?
)(*#K1!*3#!0&-()&5a&11$)1>!yE(58$/)<GHHJ>z:!7,.1A!,(2,!6&5.$1!(#!),$!
'$&1./$'$#)! *+! ),$! /(1@! *+! 8&#@/.-)04! 3*.59! (#9(0&)$! 1)/*#2!
$/*1(*#! (#! ),$!0*'-&#4K1!*3#!0&-()&5!&1!&!/$1.5)!*+! 5*11$1!2$#$/?
&)$9!84!/(1@:!
N#!),(1!1).94A!6*5&)(5()4!'$&1./$9!(#!)$/'1!*+!),$!1)&#9&/9!9$?

6(&)(*#!*+!),$!/&)$1!*+!/$)./#!&#9!),$!/(1@!*+!8&#@/.-)04I!),&)!/$?
1.5)1! +/*'! ),$! 0*'8(#&)(*#!*+! 0&-()&5! &9$W.&04!&#9!6*5&)(5()4A! &1!
1.22$1)$9!84!L*49!&#9!_.#@5$!<GHHZ>A!3$/$!&9*-)$9!&1!/(1@!(#9(?
0&)*/1:! N#! ),$! 0&1$! *+! 6*5&)(5()4A! ),$! 1)&#9&/9! 9$6(&)(*#! *+! ),/$$!
/&)$!*+!/$)./#!(#9(0&)*/1!3&1!.)(5(O$9[!&>!*-$/&)(#2!/$1.5)!)*!-/*+?
()&85$!&11$)1!<_S>h!8>!&9Q.1)$9!*-$/&)(#2!/$1.5)!)*!),$!*--*/).#()4!
0*1)!*+! ),$! 0*'-&#4K1!*3#!0&-()&5h! &#9! 0>!#$)! /$1.5)!*+! ),$!,&5+?
4$&/!-$/(*9!)*!-/*+()&85$!&11$)1!<_C>:!
=/*+()&85$!"11$)1!<*/!7*)&5!"9Q.1)$9!"11$)1>!&/$!9$+(#$9!84!F./?

/$#)! &#9!U*#2?7$/'!"11$)1A! &+)$/! 9$9.0)(*#!*+!"6&(5&85$!R.#9?
(#2A!N#)$/+(#&#0(&5!_$5&)(*#1!&#9!N#)$/8/&#0,!_$5&)(*#1A!8&1$9!*#!
),$! "00*.#)(#2! =5&#! *+! ^&)(*#&5! R(#&#0(&5! C41)$'! N#1)().)(*#1!
<F*1(+>:!7,$!"9Q.1)$9!S-$/&)(#2!_$1.5)! /$+$/1! )*! ),$!&00*.#)(#2!
,$&9(#2!S-$/&)(#2!_$1.5)!5$11!),$!*--*/).#()4!0*1)!*+!),$!(#1)().?
)(*#K1! *3#! 0&-()&5! <^$)!c*/),! g! _$1.5)1! *+! +.)./$! 4$&/1>:! 7,(1!
'$&1./$'$#)! *+! /$1.5)1! ,&9! ),$! *8Q$0)(6$! *+! $1)('&)(#2! ),$! &0?
0*.#)(#2!/$1.5)1!*+!),$!$0*#*'(0!-/*+()!0*#0$-):!7,$!*--*/).#()4!
!

I!C(#0$! ),$!/(1@!*+!8&#@/.-)04!0*//$1-*#91!)*!),$!0&-()&5!&9$W.&04a6*5&)(5()4!
/&)(*A! ),$! 0*#0$-)! *+! 0&-()&5! &9$W.&04! 3(55! ,$#0$+*/3&/9! 8$! .1$9! )*! +&0(5()&)$!
(#)$/-/$)&)(*#!(#1)$&9!*+!),$!/(1@!*+!8&#@/.-)04:!



! D1F=R&HSSH;*J5&THF<TUF&KLLL&

&

MI!

0*1)! 0*//$1-*#91! )*! $&/#(#21! *#! ),$! (#1)().)(*#K1! *3#! 0&-()&5A! (#!
3,(0,!0&1$!),$!/&)$!&--5($9!3&1!9$+(#$9!84!),$!&6$/&2$!*+!),$!)$#!
5*3$1)! /&)(*1! 8$)3$$#! (#0*'$! *#! (#)$/+(#&#0(&5! 5(W.(9()4! (#6$1)?
'$#)1!&#9!+(#&#0(&5!5(W.(9()4!N#6$1)'$#)1!(#!),$!GJ!,&5+?4$&/!-$?
/(*91! *+! ),$! &#&541(1[! J:ZJTZ! <GHHZ[G>h! J:GPIT! <HZ:I>h! J:IeJT!
<He:G>h!J:JTeH! <He:I>h!J:JeJe! <HM:G>h!J:JIPe!<HM:I>h!J:JGPe!<H\:G>h!
J:JGIH! <H\:I>h! J:JGTe! <HP:G>h! &#9! J:JGI\! <HP:I>:! N)! 1,*.59! 8$!
1)/$11$9! ),&)! $1)('&)$1! 3$/$! '&9$! *#! ),$! 8&1(1! *+! ),$! &6$/&2$!
/&)$1! *+! ),$! *6$/?C$5(0:! X*3$6$/A! ),$! +(2./$1! *8)&(#$9! 9(9! #*)!
'&@$!()!-*11(85$!)*!9/&3!'$&#(#2+.5!0*#05.1(*#1:Z!
c(),!/$1-$0)!)*!0&-()&5!&9$W.&04A!&1!&!0*'-*#$#)!*+!),$!9$+(#(?

)(*#!*+! ),$! /(1@! *+! 8&#@/.-)04A! ),$! /&)(*!*+! ),$! (#1)().)(*#K1!*3#!
0&-()&5a5(&8(5()($1! (1!.)(5(O$9A! (#!3,(0,! ),$! (#1)().)(*#K1!*3#!0&-()&5!
0*//$1-*#91!)*!^$)!c*/),A!3,(5$!5(&8(5()($1!/$+$/!)*!7*)&5!"9Q.1)$9!
"11$)1:!7,.1A!(+!6*5&)(5()4!(1!,(2,!&#9!0&-()&5!&9$W.&04!(1!5*3A!),(1!
3*.59!8$!&!1(2#!*+!&!,(2,!/(1@!*+!8&#@/.-)04:!C,*.59!6*5&)(5()4!8$!
,(2,A!*#$!0&#!0*#05.9$!),&)!),$/$!(1!&!,(2,!9$2/$$!*+!$/*1(*#!(#!
),$! (#1)().)(*#K1! *3#! 0&-()&5! 0&.1$9! 84! 5*11$1! 2$#$/&)$9! 84! ),&)!
/(1@:!F*#1$W.$#)54A! ()! 1,*.59!8$!.#9$/10*/$9!),&)!),(1!9$+(#()(*#!
*+! /(1@! *+! 8&#@/.-)04! 0&#! 8$! .#9$/1)**9! &1! &! /$+(#$9!'$&1./$?
'$#)!*+!0&-()&5!&9$W.&04:!
N)!1,*.59!8$!$'-,&1(O$9!),&)A!)*!1*'$!$%)$#)A!6&/(&)(*#1!(#!),$!

/&)$1! *+! 0*'-&#4! /$)./#1! 0&#! 8$! 2$#$/&)$9! 84!'$/$! 1().&)(*#&5!
+5.0).&)(*#1! */! $6$#! 84! 0$/)&(#! .#+*/$1$$#! ,&--$#(#21! */! '&?
#(-.5&)(*#1!&1!(1!#*)$9!84!U$&,4!&#9!c,()$9:!S86(*.154A!L/&O(5!(1!
#*! $%0$-)(*#:!X*3$6$/A! 1(#0$! 1)&#9&/9!9$6(&)(*#!*+! /&)$1! *+! /$?
)./#!*6$/!),$!0*./1$!*+!)('$!(1!.1$9!,$/$!(#1)$&9!*+!.)(5(O(#2!9(1?
)(#0)!9&)$1!+*/!9(++$/$#)!8&#@1A!()!(1!$%-$0)$9!),&)!),(1!-/*85$'!3(55!
8$! &))$#.&)$9! */! $6$#! $5('(#&)$9:!c(),! /$1-$0)! )*! -*11(85$!'&?
#(-.5&)(*#! *+! 9&)&A! *#$! 0&#! &00$-)! ),&)! 1.0,!'&#(-.5&)(*#1! &/$!
141)$'&)(0!&#9!/**)$9!(#!(9$#)(0&5!0&.1$1:!7,$/$+*/$A!(+!$//*/1!*0?
0./! (#! ),$! 1&'$! 9(/$0)(*#1A! 0*'-&/(1*#1! &'*#2! 8&#@1! &/$! #*)!
'$&#(#2+.554! &++$0)$9A! $6$#! *6$/! ),$! 0*./1$! *+! )('$A! &1! 3(55! 8$!
#*)$9! +./),$/! *#:! N#! &#4! 0&1$A! ),$! (#+*/'&)(6$! 0*#)$#)! *+! ),$1$!
9&)&! 0&#! 8$! $6&5.&)$9! 84! 0*'-&/(#2! ),$'! 3(),! ),$! ),$*/$)(0&5!
+/&'$3*/@!.)(5(O$9A!2(6$#!),&)!),$!5*2(0!(#!),(1!0*'-&/(1*#!,&1!#*!
/$5&)(*#! 3(),! -*11(85$! (#+*/'&)(*#&5! $//*/1! &#9! ),&)! ),$! 0*#1(1?
)$#04!*8)&(#$9!(#!),(1!0*'-&/(1*#!0&#!0$/)&(#54!#*)!8$!&10/(8$9!)*!
'$/$!0*(#0(9$#0$:!L$4*#9!),&)A!&#4!(#9(0&)*/!),&)!(1!.1$9!(1!1.8?
Q$0)!)*!'$&1./$'$#)!$//*/1:!
!

Z!"!'*/$!$5&8*/&)$!+*/'!*+!$%-5&(#(#2!),$!*--*/).#()4!0*1)1!*+!&!0*'-&#4!(1!
9$#*'(#&)$9!&99$9!$0*#*'(0!6&5.$!&#9!0&#!8$!+*.#9!(#!E/&#)!<GHHP>:!



1+&>+&,=&DHO1J&

&

MZ!

N#!),(1!/$2&/9A!*#$!1,*.59!#*)$!),&)!1)&#9&/9!9$6(&)(*#1!3$/$!
0&50.5&)$9! +*/! $&0,! 8&#@! *6$/! ),$! 0*./1$! *+! GHHZ:GaHP:I:! X*3?
$6$/A! (#! */9$/! )*! 6$/(+4! &1! )*!3,$),$/! ),$/$! $%(1)! 9(++$/$#0$1! (#!
6*5&)(5()4!&1!&!/$1.5)!*+!),$!0,&#2$1!(#)/*9.0$9!84!),$!_$&5!=5&#!(#!
)$/'1! *+! (#+5&)(*#A! ),$! -$/(*9! GHHZ:GaHP:I! 3&1! 1.89(6(9$9! (#)*!
),/$$! 1.8-$/(*91A! &1! +*55*31[! &>! -$/(*9! *+! ,(2,! (#+5&)(*#!
<GHHZ:GaHe:G>h! 8>! -$/(*9! (''$9(&)$54! +*55*3(#2! ),$! _$&5! =5&#!
<GHHe:IaHM:I>h!&#9!0>!-$/(*9!*+!5*3!(#+5&)(*#!<GHH\:GaHP:I>:!
R*/! ),$! -$/(*9! *+! GHHZ:GaHP:IA! ),$! #.'8$/! *+! *81$/6&)(*#1!

)&@$#! (#)*! &00*.#)! (#6*56$9! IeP! 8&#@1:! X*3$6$/A! ()! 1,*.59! 8$!
#*)$9!),&)A!(#!*/9$/!)*!$5('(#&)$!-/*85$'1!*+!(#)$/-/$)&)(*#!*+!),$!
'$&1./$'$#)1!.)(5(O$9!&#9!8(&1$1!(#!),$!/$1.5)1A!),*1$!(#1)().)(*#1!
),&)A!+*55*3(#2!0&50.5&)(*#!*+!),$!&6$/&2$!*+!),$(/!,&5+?4$&/!6&5.$1A!
0*#)(#.$9! /$2(1)$/(#2!#$2&)(6$!#$)!3*/),!*/!*),$/!9(10/$-&#0($1!
3$/$!1('-54!$5('(#&)$9:!X*3$6$/A!),(1!-/*85$'!*00.//$9!*#54!(#!
),$! 0&1$! *+! 5$6$/&2$A! 9$+(#$9! 84! ),$! /&)(*! 7*)&5! "9Q.1)$9! "1?
1$)1a^$)!c*/),A!&1!&!/$1.5)!*+!&!#$2&)(6$!*/!$%0$11(6$54! 5*3!&6$/?
&2$! 5$6$5!*+!#$)!3*/),A! /$1.5)(#2! (#! 1().&)(*#1! (#!3,(0,! ),(1!/&)(*!
3&1!$(),$/!5*3$/!),&#!O$/*!*/!6$/4!,(2,:!F*#1$W.$#)54A!()!3&1!9$?
0(9$9!),&)!1(%!8&#@1!3*.59!8$!$5('(#&)$9!+/*'!),$!1&'-5(#2!1(#0$!
),$4!,&9!/$2(1)$/$9!5$6$/&2$!+&0)*/1!),&)!3$/$!#$2&)(6$!*/!2/$&)$/!
),&#!MJ:!c(),!),(1A!),$!.#()1!0*#1(9$/$9!(#!),$!1).94!)*)&5$9!IeG:!
X*3$6$/A!),(1!3&1!#*)!0*#1(9$/$9!(#!),$!)&8.5&/!&#&541(1!),&)!+*5?
5*31!1(#0$!()!9(9!#*)!(#6*56$!9(/$0)!0*#1(9$/&)(*#1!*#!),(1!6&/(&85$:!

[+&K+&K+&H0"3)/-/&79&C73"8-3-8)&

"'*#2!),$!'$&1./$'$#)1!9(10.11$9!&8*6$A!),$!1)&#9&/9!9$6(&?
)(*#!*+!/&)$1!*+!/$)./#!3&1!&9*-)$9!(#!*/9$/!)*!&#&54O$!),$!8$,&6?
(*/!*+!6*5&)(5()4!*#!),$!8&1(1!*+!1$5$0)$9!2/*.-1!*+!8&#@1:!Y'-,&1(1!
3&1! 2(6$#! )*! ),$! 141)$'!*+! */2&#(O&)(*#! <'.5)(-5$! 8&#@1! %! 0*'?
'$/0(&5!8&#@1>!&#9!1(O$!0&)$2*/($1:!N#!),$!5&))$/!0&1$A!()!3&1!-*11(?
85$!)*!0*#)/*5!1.0,!6&/(&85$1!&1!0&-()&5!1*./0$1A!141)$'!*+!*/2&#(O&?
)(*#!&#9!#&)(*#&5()4!*+!),$!-/*-/($)*/1!*+!),$!1)*0@!0&-()&5:!
N)!3&1!&51*!-*11(85$!)*!-$/0$(6$!)*!3,&)!-*(#)!6&/(&8(5()4!(#!/&)$1!

*+!/$)./#!3&1!&5)$/$9!&1!&!0*#1$W.$#0$!*+!,$92(#2!8&1$9!*#!9$?
/(6&)(6$!*-$/&)(*#1:!")!),$!1&'$!)('$A!),$!9(++$/$#0$1!(#!6*5&)(5()4!
-/*6*@$9! 84! ),$! 0,&#2$1! (#)/*9.0$9! 84! ),$! _$&5! =5&#! &51*! 8$?
0&'$!$6(9$#):!

[+&K+&K+&M+&J)/8$4&79&1%E"0-I"8-70&"0'&C73"8-3-8)&

"6$/&2$!6*5&)(5()4!'$&1./$9!&00*/9(#2!)*!),$!141)$'!*+!*/2&#(?



! D1F=R&HSSH;*J5&THF<TUF&KLLL&

&

Me!

O&)(*#!*+! ),$!8&#@!&#9!-$/(*9!1$5$0)$9! (1! 1,*3#!(#!7&85$!Z:I:!N)!
1,*.59!8$!#*)$9!),&)!0*''$/0(&5!8&#@1!/$2(1)$/$9!6*5&)(5()4!10*/$1!
),&)!3$/$!0*#1(9$/&854!,(2,$/!),&#!),*1$!/$2(1)$/$9!84!),$!'.5)(?
-5$!8&#@1A!#*!'&))$/!3,&)!/&)$!*+!/$)./#!9$+(#()(*#!3&1!&9*-)$9!
&#9!(#9$-$#9$#)54!*+!),$!-$/(*9!.#9$/!0*#1(9$/&)(*#:!

%-HI1#L"#K"!L_"pNUN"^!L"^]N^E!CkC7Y;!v!"DY_"EY!DSU"7NUN7k!SR!"CCY7!
_Y7i_^!_"7Y!"FFS_VN^E!7S!7XY!S_E"^Np"7NS^"U!C7_iF7i_Y!SR!7XY!
L"^]!Vi_N^E!CYUYF7YV!=Y_NSVC!

!
!!!_$)./#!/&)$!(#9(0&)*/!

C&'-5$!
-$/(*9!

F*''$/0(&5!
8&#@1!

;.5)(-5$!
8&#@1!

L&#@(#2!
141)$'!

S-$/&)(#2!/$1.5)a-/*+()&85$!
&11$)1!

!
GHHZ[G?He[G!

!
J:GIMG!

!
J:JeHe!

!
J:J\II!

! GHHe[I?HM[I! J:GP\H! J:J\ZH! J:JTIH!
! GHH\[G?HP[I! J:J\TM! J:JM\I! J:JMTI!
! GHHZ[G?HP[I! J:IJHM! J:JHHP! J:GGHZ!

"9Q.1)$9! *-$/&)(#2! /$1.5)a!
-/*+()&85$!&11$)1!

!
GHHZ[G?He[G!

!
J:GIeI!

!
J:J\TI!

!
J:JPPP!

! GHHe[I?HM[I! J:GPTI! J:JMH\! J:JPH\!
! GHH\[G?HP[I! J:J\TT! J:JeH\! J:JMIP!
! GHHZ[G?HP[I! J:GTM\! J:JHPZ! J:GGZJ!

X&5+! 4$&/! /$1.5)a-/*+()&85$!
&11$)1!

!
GHHZ[G?He[G!

!
J:JPIP!

!
J:JIeI!

!
J:JZIe!

! GHHe[I?HM[I! J:GTGM! J:JMMM! J:JP\P!
& GHH\[G?HP[I! J:J\\P! J:JeHZ! J:JMIG!
& GHHZ[G?HP[I! J:GeHZ! J:J\Me! J:JTJZ!

CSi_FY[!L"FY^!<E/*11!V&)&>:!

c(),! /$2&/9! )*! 6*5&)(5()4! *6$/! ),$! 0*./1$! *+! ),$! -$/(*9!
GHHZ:GaHP:IA!,(2,$/!6&5.$1!3$/$!2$#$/&554!/$2(1)$/$9!(#!),$!),/$$!
,&5+?4$&/! -$/(*91! ),&)! +*55*3$9! (#)/*9.0)(*#! *+! ),$! _$&5! =5&#!
<GHHe:IaHM:I>:! 7,(1! 1.22$1)1! ),&)! )*! ),$! $%)$#)! (#! 3,(0,! ),$!
0,&#2$1! ),&)!*00.//$9! (#! ),$!$0*#*'(0?+(#&#0(&5!$#6(/*#'$#)!*+!
),$!0*.#)/4!3(),!('-5$'$#)&)(*#!*+!),$!1)&8(5(O&)(*#!-5&#!,&9!#*)!
8$$#! +*/$1$$#A!.#0$/)&(#)($1!3$/$!2$#$/&)$9!&#9! ),$1$A! (#! )./#A!
/$1.5)$9! (#! (#0/$&1$9! 6*5&)(5()4! *+! ),$! /&)$1!*+! /$)./#!*+!8&#@(#2!
(#1)().)(*#1!(#!2$#$/&5:!
7,(1!/$1.5)!-/*6(9$1!$'-(/(0&5!8&0@(#2!)*!),$!,4-*),$1(1!),&)!9(?

6$/1(+(0&)(*#! /$9.0$1! ),$! 6*5&)(5()4! *+! /&)$1! *+! /$)./#:! X*3$6$/A!
0,&#2$1!(#!),$!$0*#*'(0!$#6(/*#'$#)!0*#)/(8.)$!)*!(#0/$&1$9!6*5&?
)(5()4!&#9A!0*#1$W.$#)54A!'&@$!+(#&#0(&5!(#1)().)(*#1!'*/$!6.5#$/&85$:!



1+&>+&,=&DHO1J&

&

MM!

[+K+K+K+&J-I$&"0'&C73"8-3-8)&

L/*@$#! 9*3#! 84! 1(O$! 0&)$2*/($1A! ),$! &6$/&2$! 6*5&)(5()4! *+! ),$!
/&)$1!*+! /$)./#! +*/! ),$!-$/(*9!GHHZ:GaHP:I! (1!-/$1$#)$9! (#!7&85$!
Z:Z:!N#()(&554A!*#$!1,*.59!#*)$!),&)!1(O$!0&)$2*/($1!3$/$!9$+(#$9!*#!
),$! 8&1(1! *+! &6$/&2$! )*)&5! &11$)1! <(#! 5*2&/(),'>:!7,(1!'$&#1! ),&)!
6*5&)(5()4!9$0/$&1$1!&1!),$!1(O$!*+!),$!8&#@!(#0/$&1$1A!&#9!),$!/&)$1!
*+!6&/(&)(*#!&/$!9$0/$&1(#2:!N)!(1!('-*/)&#)!)*!1)/$11!),&)!),$/$!(1!&!
05$&/!(#6$/1$!/$5&)(*#1,(-!8$)3$$#!6*5&)(5()4!&#9!1(O$:!"1!&!'&))$/!
*+! +&0)A! (#! ),$!0&1$!*+! ),$!*-$/&)(#2!/$1.5)!*6$/!&11$)1A!*#$!#*)$1!
),&)!6*5&)(5()4!'*6$9!+/*'!&#!&6$/&2$!*+!J:ZTJG!+*/!),$!GT!1'&55?
$1)!8&#@1!)*!Q.1)!J:JI\P!+*/!),$!1$6$#!5&/2$1):!N#!),$!*),$/!/&)$!*+!
/$)./#!(#9(0&)*/1A!),$!/$1.5)!+*55*3$9!&!1('(5&/!-&))$/#:!

%-HI1# L"# L"! L_"pNUN"^! L"^]N^E! CkC7Y;! v! "DY_"EY! DSU"7NUN7k! SR! _Y?
7i_^!_"7Y!"FFS_VN^E!7S!CNpY!F"7YES_NYCA!GHHZ:GaHP:I!

"11$)!0&)$2*/($1!
<(#!5*2&/(),'>!

!
^u!*+!8&#@1!

S-$/&)(#2!/$1.5)a!!
&11$)1!

"9Q.1)$9:!*-$/&)?!
(#2!/$1.5)a&11$)1!

X&5+?4$&/!
/$1.5)a&11$)!

!!J:JJ!???�!H:\M! GT! J:ZTJG! J:ZJMP! J:IGIe!
!!H:\M!???�!GG:P\! HJ! J:G\ZZ! J:G\GH! J:GGTJ!
GG:P\!???�!GZ:TT! PT! J:JPMI! J:JPeT! J:JMeH!
GZ:TT!???�!GM:HH! Me! J:JZe\! J:JZIH! J:JGHI!
GM:HH!???�!GT:GJ! P! J:JI\P! J:JZIG! J:JGGI!

L&#@(#2!141)$'! IeP! J:GGHZ! J:GGZJ! J:JTJZ!

CSi_FY[!L"FY^!<E/*11!V&)&>:!

7,(1!/$1.5)! (#9(0&)$1!&!1(2#(+(0&#)! (#6$/1$!/$5&)(*#1,(-!8$)3$$#!
6*5&)(5()4!&#9!1(O$:!S#$!1,*.59!#*3!6$/(+4!3,$),$/!),(1!/$5&)(*#!(1!
'&(#)&(#$9!3,$#!*),$/!6&/(&85$1!&/$!0*#)/*55$9:!7,.1A!),$!&6$/?
&2$!6*5&)(5()4!84!1$5$0)$9!0&)$2*/($1!*+!8&#@1!&#9!1(O$!+*/!),$!-$?
/(*9!GHHZ:GaHP:I!(1!1,*3#!(#!7&85$!Z:e:!"1!(1!1,*3#A!),$!8$,&6(*/!
*+! 6*5&)(5()4! 3&1! &#&54O$9! &00*/9(#2! )*! -/*-/($)*/1,(-! *+! 1)*0@!
0&-()&5!<1)&)$!8&#@1!%!-/(6&)$!8&#@1>A!141)$'1!*+!*/2&#(O&)(*#!<'.5?
)(-5$!8&#@1!%!0*''$/0(&5!8&#@1>!&#9!#&)(*#&5()4!<#&)(*#&5!8&#@1!%!
+*/$(2#!8&#@1>:!
7,$!'*1)! ('-*/)&#)!/$1.5)! )*!8$!9/&3#!(1! ),$!'&(#)$#&#0$!*+!

),$!(#6$/1$!/$5&)(*#!8$)3$$#!6*5&)(5()4!&#9!1(O$!(#!&55!0&)$2*/($1!*+!
8&#@1A!#*!'&))$/!3,&)!),$!/&)$!*+!/$)./#!(#9(0&)*/!.)(5(O$9:!7,(1!
/$(#+*/0$1! ),$! (#9(0&)(*#!*+! ),$! 1)/*#2! (#+5.$#0$! ),&)! ),$! 1(O$!*+!
),$!(#1)().)(*#!$%$/)1!*#!1)&8(5(O(#2!()1!/&)$1!*+!/$)./#:!
"#&541(1!*+!6*5&)(5()4!&00*/9(#2!)*!0&-()&5!-/*-/($)*/1,(-!1,*31!



! D1F=R&HSSH;*J5&THF<TUF&KLLL&

&

M\!

),&)!),$!9(++$/$#0$1!8$)3$$#!1)&)$!&#9!-/(6&)$!8&#@1!9(9!#*)!+*5?
5*3!&!05$&/!1)&#9&/9!*+!8$,&6(*/:!"1!&!'&))$/!*+!+&0)A!),$!-/(6&)$!
8&#@1!*#54!/$2(1)$/$9!6*5&)(5()4! (#9(0$1! ),&)!&/$! 5*3$/! ),&#!),*1$!
*+! ),$! 1)&)$! 8&#@1!3,$#! ),$! /$)./#! (1!'$&1./$9! (#! )$/'1!*+! ),$!
*-$/&)(#2!/$1.5)!&#9!),$!#$)!/$1.5)!*+!),$!,&5+?4$&/!-$/(*9!<7&85$!
Z:e>:!
c(),!/$1-$0)!)*!),$!9(++$/$#0$1!8$)3$$#!0*''$/0(&5!&#9!'.5)(?

-5$! 8&#@1A! &1! &5/$&94! 1)&)$9! <7&85$! Z:I>A! ),$! 5&))$/! 2/*.-(#2! (1!
0,&/&0)$/(O$9!84!1(2#(+(0&#)54!5$11$/!6*5&)(5()4:!X*3$6$/A!()!1,*.59!
8$! #*)$9! ),&)A! 0*#)/&/4! )*! $%-$0)&)(*#1A! 84! 0*#)/*55(#2! 1(O$A! ),$!
'$9(.'! &#9! 5&/2$! 0*''$/0(&5! 8&#@1! /$2(1)$/$9! 5$11$/! &6$/&2$!
6*5&)(5()4! 5$6$51! ),&#! ),$!'.5)(-5$!8&#@1!*+! ),$! 1&'$!1(O$!0&)$2*?
/($1:! F*#1$W.$#)54A! ),$! 5$11$/! 6*5&)(5()4! (#! ),$! 0&1$! *+! '.5)(-5$!
8&#@1!*00.//$9!*#54! (#! ),$!0&1$!*+!1'&55! (#1)().)(*#1!<7&85$!Z:e>:!
7,(1!5$&91!)*!),$!0*#05.1(*#!),&)A!(#!)$/'1!*+!/(1@A!1'&55!0*''$/?
0(&5!8&#@1!&/$!2$#$/&554!'*/$!6.5#$/&85$:!
N#!)$/'1!*+!#&)(*#&5()4A!),$!/$1.5)1!*8)&(#$9!(#9(0&)$!1(2#(+(0&#)!

6*5&)(5()4! 9(++$/$#)(&51! 8$)3$$#! #&)(*#&5! &#9! +*/$(2#! 8&#@1A! 3(),!
2/$&)$/!'&2#().9$1! +*/! ),$! 5&))$/! (#1)().)(*#1:!X*3$6$/A! ),(1!9(+?
+$/$#0$!*00./1!&1!&!/$1.5)!*+!,(2,!5$6$51!*+!(#1)&8(5()4!(#!),$!/&)$!*+!
/$)./#!*+!1(%!1'&55!+*/$(2#!8&#@1:!N#!),$!0&1$!*+!),$!'$9(.'!&#9!
5&/2$! +*/$(2#! 8&#@1A! &6$/&2$! 6*5&)(5()4! 5$6$51! &/$! '.0,! 5*3$/!
),&#!),*1$!/$2(1)$/$9!(#!),$!1&'$!0&)$2*/($1!*+!-/(6&)$!#&)(*#&5!
8&#@1:!
7,$!/$&1*#! +*/! ),(1!9(++$/$#0$! (1!9*.8)5$1154! +*.#9! (#! ),$! +&0)!

),&)A! &'*#2! ),$! 1(%! +*/$(2#! 8&#@1! 05&11(+($9! &1! 1'&55A! ),$/$! &/$!
8&#@1!),&)!*/(2(#&)$!(#!U&)(#!"'$/(0&#!0*.#)/($1!&#9!&/$!0,&/&0?
)$/(O$9! 84! /$5&)(6$54! /$1)/(0)$9! 9(6$/1(+(0&)(*#! 0&-&0()4! &#9! 5*3!
5$6$51!*+!-/*)$0)(*#!+*/!),$(/!&11$)!&#9!5(&8(5()4!$%-*1./$!-*1()(*#1A!
)*2$),$/!3(),!6&/(*.1!(#1)().)(*#1!+/*'!9$6$5*-$9!0*.#)/($1!),&)!
,&6$! 2*#$! ),/*.2,! &! 1$/($1! *+! '$/2$/?2$#$/&)$9! )/&#1+*/'&?
)(*#1:!
7,$!/$1.5)1!*8)&(#$9!(#!),$!)&8.5&/!&#&541(1!&/$!.1$+.5!+*/!6$/(?

+4(#2!),$!'&2#().9$!*+!),$!6*5&)(5()4!(#9(0$1:!X*3$6$/A!&!/$5&)(*#!
8$)3$$#! 6*5&)(5()4! &#9! ),$1$! 8&#@! 0&)$2*/($1! *#54! 8$0*'$1! 05$&/!
3,$#! ()! (1! 1)/*#2A! &1! *00.//$9! (#! ),$! 0&1$! *+! 6*5&)(5()4?1(O$! &#9!
6*5&)(5()4?141)$'! *+! */2&#(O&)(*#! <'.5)(-5$! 8&#@1! %! 0*''$/0(&5!
8&#@1>:! N+! ),(1! &11*0(&)(*#! (1! #*)! 1)/*#2A! ),$! /$5&)(*#! (1! #*)! 05$&/!
$6$#!3,$#!*),$/!6&/(&85$1!&/$!0*#)/*55$9:!7,.1A!&!05$&/$/!/$5&)(*#!
8$)3$$#!6*5&)(5()4!&#9!),$!0,&/&0)$/(1)(01!*81$/6$9!&)!),$!5$6$5!*+!
),$!8&#@!3(55!*#54!&--$&/!3,$#!&55!*+!),$!$%-5&#&)*/4!6&/(&85$1!*+!
(#)$/$1)!&/$!.)(5(O$9!1('.5)&#$*.154:!7,(1!3(55!8$!1$$#!(#!),$!#$%)!
)*-(0!3,$#!),$!$0*#*'$)/(0!'*9$5!3(55!8$!.1$9:!



1+&>+&,=&DHO1J&

&

MP!

%-HI1# L"# M"# L_"pNUN"^! L"^]N^E! CkC7Y;! v! "DY_"EY! DSU"7NUN7k! SR! _Y?
7i_^!_"7Y!SR!"CCY7C!"FFS_VN^E!7S!CYUYF7YV!F"7YES_NYC!"^V!CNpYCA&!
GHHZ:GaHP:I!

!
F&)$2*/($1a1(O$!*+!8&#@!

!
^u!*+!8&#@1!

S-$/&)(#2!/$1.5)a!
&11$)1!

"9Q.1)$9!*-$/&)?!
(#2!/$1.5)a&11$)1!

X&5+?4$&/!
/$1.5)a&11$)1!

*6F576G#8B93<:@5F#

C)&)$!*3#$9! ZZ! J:GIHH! J:GGZJ! J:JHHG!

C'&55! e! J:ZJJe! J:IZeP! J:IGMZ!

;$9(.'! GP! J:GMZJ! J:GZM\! J:GZGI!

U&/2$! GI! J:JeJI! J:JeJZ! J:JGeP!

=/(6&)$! IGe! J:GGP\! J:GGZJ! J:JPPe!

C'&55! PZ! J:II\J! J:GHIP! J:GZHP!

;$9(.'! GGI! J:J\TI! J:JTJH! J:JMJT!

U&/2$! IH! J:JZMe! J:JZ\M! J:JIZe!

R8<=#8;#8<A695W67589#

F*''$/0(&5! ee! J:IJHM! J:GTM\! J:GeHZ!

C'&55! GH! J:eIGG! J:ZPGJ! J:IHHG!

;$9(.'! GP! J:J\GG! J:JMMI! J:JeZH!

U&/2$! T! J:JIIe! J:JIIM! J:JGPH!

;.5)(-5$! IJZ! J:JHHP! J:JHPZ! J:J\Me!

C'&55! MT! J:G\PZ! J:GZPG! J:JHIP!

;$9(.'! GGI! J:JTII! J:JHZG! J:J\eG!

U&/2$! ZZ! J:JeJZ! J:JeGZ! J:JIG\!

$675896G57C#

^&)(*#&5! IGJ! J:GGeP! J:GGJe! J:JPTG!

C'&55! PG! J:GHeP! J:G\ZP! J:GIJT!

;$9(.'! GJT! J:JTZJ! J:JHeP! J:J\MM!

U&/2$! ZG! J:JeIZ! J:JeZZ! J:JIeZ!

R*/$(2#! ZP! J:GeeH! J:GIPT! J:JHIP!

C'&55! \! J:\eMT! J:M\ZT! J:eGZH!

;$9(.'! IG! J:J\GI! J:JMeM! J:JeJI!

U&/2$! GJ! J:JIJJ! J:JIJG! J:JGJe!

L&#@(#2!141)$'! IeP! J:GGHZ! J:GGZJ! J:JTJZ!

CSi_FY[!L"FY^!<E/*11!V&)&>:!
&!C'&55!8&#@1!&/$!),*1$!,&6(#2!&#!&6$/&2$!)*)&5!&11$)1!5*3$/!),&#!_x!PJ!'(55(*#:!;$?

9(.'!8&#@1!&/$!-5&0$9!)$)3$$#!_xPJ!'(55(*#!&#9!_xI:JJJ!'(55(*#:!U&/2$!8&#@1!,&6$!&6?
$/&2$!)*)&5!&11$)1!&8*6$!_xI:JJJ!'(55(*#:&



! D1F=R&HSSH;*J5&THF<TUF&KLLL&

&

MT!

[+&K+&K+&[+&X$'E$&1#$%"8-70/&"0'&C73"8-3-8)&

V$/(6&)(6$!*-$/&)(*#1!v!+*/3&/9A!+.)./$1A!*-)(*#!&#9!13&-!0*#?
)/&0)1!v!&/$!+.#9&'$#)&554!9$1(2#$9!)*!-/*6(9$!,$92$!*/A!(#!*),$/!
3*/91A!3,*554!*/!-&/)(&554!-/*)$0)!),$!&11$)!&#9!5(&8(5()4!*-$/&)(*#1!
*+!+(#&#0(&5!(#1)().)(*#1!&2&(#1)!5*11$1!2$#$/&)$9!84!/(1@1!*+!&#4!#&?
)./$:!N#!),(1!1$#1$A!),$!,$92$!,&1!),$!*8Q$0)(6$!*+!1)&8(5(O(#2!/&)$1!
*+!/$)./#:!C(#0$! ),$1$!/$+5$0)!&55! )4-$1!*+! 5*11$1!'*)(6&)$9!84!&9?
6$/1$!0*#9()(*#1!+&0$9!84!),$!8&#@1!(#!),$(/!9&(54!*-$/&)(*#1A!$%?
-$0)&)(*#1! &/$! ),&)! ),$! (#1)().)(*#1! ),&)!.)(5(O$!,$92$!*-$/&)(*#1!
'*/$! +/$W.$#)54! 3*.59! ,&6$! /$5&)(6$54! 5*3$/! 6*5&)(5()4! 5$6$51! (#!
),$(/! /&)$1! *+! /$)./#:! X*3$6$/A! 9$/(6&)(6$! *-$/&)(*#1! &/$! +/$?
W.$#)54!.1$9!+*/!1-$0.5&)(6$!-./-*1$1!&('$9!&)!2$#$/&)(#2!-/*+()!
&#9A! 0*#)/&/4! )*! $%-$0)&)(*#1A! ),(1! )4-$!*+! *-$/&)(*#! )/&#1+*/'1!
,$92(#2!(#)*!&99()(*#&5!/(1@!(#1)$&9!*+!-/*)$0)(*#:!
L&1$9! *#! ),$! 1.--*1()(*#! ),&)! 9$/(6&)(6$! *-$/&)(*#1! &/$! -/(?

'&/(54!+*/!-./-*1$1!*+!,$92(#2!&#9!&1!1.0,!,&6$!),$!-*)$#)(&5!+*/!
/$9.0(#2!),$!6*5&)(5()4!*+!/&)$1!*+!/$)./#!&#9!2(6$#!),&)!),$1$!*-?
$/&)(*#1!14#),$1(O$!&55!*+!),$!-*11(85$!5*11$1!0*#1$W.$#)!.-*#!),$!
/(1@1! &11.'$9! 84! ),$! +(#&#0(&5! (#1)().)(*#A! (#9$-$#9$#)54! *+! ),$!
#&)./$! *+! ),*1$! /(1@1A! 3$! ,&6$! 1*.2,)! )*! 6$/(+4! )*! 3,&)! $%)$#)!
),*1$!*-$/&)(*#1!-/*6(9$!$++$0)(6$!-/*)$0)(*#!&#9A!),$/$+*/$A!0*#?
)/(8.)$!)*!/$9.0(#2!),$!6*5&)(5()4! 5$6$5!*+!),$!(#1)().)(*#K1!/&)$1!*+!
/$)./#:!
7,$!-/*0$9./$!+*55*3$9!)*!-$/+*/'!),(1!)$1)!(#()(&554!0*#1(1)1!*+!

),$!9$+(#()(*#!*+!&#!(#9$%!*+!,$92(#2!*/!-/*)$0)(*#!),/*.2,!9$?
/(6&)(6$!*-$/&)(*#1!<NX>A!0*//$1-*#9(#2!)*!),$!/&)(*!*+!),$!/$+$/?
$#0$!6&5.$!*+!),$!1-$0(+(0!9$/(6&)(6$!*-$/&)(*#e!*6$/!&9Q.1)$9!)*)&5!
&11$)1A! 1(#0$! ),(1! ,$&9(#2! v! &1(9$! +/*'! $#0*'-&11(#2! &55! *+! ),$!
-/('&/4!-/*+()&85$!(#6$1)'$#)1!$%-*1$9!)*!/(1@!v!-/*6(9$1!&#!&-?
-/*%('&)$!9('$#1(*#!*+!),$!6*5.'$!*+!5(&8(5()4!*-$/&)(*#1!1.8Q$0)!
)*! ),$! 6*5&)(5()4! *+!'&/@$)! 6&/(&85$1:!7,.1A! &!8&#@! ),&)!9*$1!#*)!
(#6*56$!()1$5+!(#!9$/(6&)(6$!*-$/&)(*#1!3(55!,&6$!&!,$92$!*/!-/*)$0?
)(*#! (#9$%! ),&)! (1!#(5! &#9A! (#! ),(1! 0&1$A! $%-$0)&)(*#1!&/$! ),&)! ),$!
6*5&)(5()4!*+!()1!/&)$1!*+!/$)./#!3(55!8$!,(2,$/!(#!/$5&)(*#!)*!),*1$!*+!
!

e!7,$!&00*.#)(#2!/$0*/9!*+!),$!+&0$!6&5.$!*+!),$!1-$0(+(0!9$/(6&)(6$!*-$/&)(*#!
&)!+(#&#0(&5!(#1)().)(*#1!(#!L/&O(5!0&#!8$!'&9$!(#!),$!&11$)!&00*.#)1!3,$#!),$/$!(1!
&! -,41(0&5! )/&#1+$/! *+! ),$! 0*''*9()4! */! +(#&#0(&5! &11$)! <&00*.#)1! G:Z:Z:ZJ:JJ?e!
R*/3&/9!"0W.(1()(*#!_$0$(6&85$!&#9!G:T:e:MJ:JJ?\!R*/3&/9!C&5$1!_$0$(6&85$>!*/!
(#!),$!05$&/&#0$!&00*.#)1!3,$#!),$/$!(1!#*!)/&#1+$/!*+!0*''*9()($1!*/!+(#&#0(&5!
&11$)1!<&00*.#)!Z:J:\:GJ:JJ?\!C)*0@A!R(#&#0(&5!"11$)1!&#9!F*''*9()4!F*#)/&0)1A!
1.8,$&9(#21!Z:J:\:GJeJ?T!*+!),$!N#1)().)(*#A!Z:J\:GJ:\J?e!C3&-!&#9!Z:J:\:GJ:PJ?
P!C3&-!3(),!E.&/&#)4>!<FSCNR!G?e?I?GaG\>:!



1+&>+&,=&DHO1J&

&

MH!

&!8&#@!),&)!-$/+*/'1!9$/(6&)(6$!*-$/&)(*#1!+*/!,$92(#2!-./-*1$1:!
7,$!,$92$!(#9(0$1!+*/!$&0,!8&#@!&/$!0&50.5&)$9!*#!),$!8&1(1!*+!

,&5+?4$&/54! 9&)&A! 2$#$/&)(#2! &#! &6$/&2$! +*/! ),$! -$/(*9!
GHHZ:GaHP:I:! N#! ),$! 1$W.$#0$A! +(6$! 0&)$2*/($1! *+! 8&#@1!3$/$! 9$?
+(#$9!&00*/9(#2!)*!),$!'&2#().9$!*+!),$!0&50.5&)$9!,$92$!(#9$%:!
7,$!/$1.5)!*+!),(1!3&1!),$!&6$/&2$!6*5&)(5()4!*+!),$!/&)$1!*+!/$)./#!
3(),(#!$&0,!*#$!*+!),$1$!0&)$2*/($1:!7,$!/$1.5)1!*8)&(#$9!&/$!-/$?
1$#)$9!(#!7&85$!Z:M:!

%-HI1#L"#O"!L_"pNUN"^!L"^]N^E!CkC7Y;!v!"DY_"EY!DSU"7NUN7k!Lk!XYVEY!
N^VYj!F"7YES_NYC!N^!7XY!RS_;!SR!VY_ND"7NDYCA!GHHZ:GaHP:I!

& & & & "6$/&2$!6*5&)(5()4!<1)&#9&/9!9$6(&?
)(*#!*+!),$!/$)./#!/&)$1>!

!
!!X$9,$!(#9$%!!
0&)$2*/($1!<NX>!
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L&#@(#2!141)$'! G:IJ\! J:JZZ\! IeP! J:GGHZ! J:GGZJ! J:JTJZ!
J:JJJJ!�?????!J:JJJG! J:JJJ! J:JJJJ! ZH! J:ZJeJ! J:IMTP! J:IJIG!
J:JJJG!�?????!J:MJJJ! J:GIH! ?J:GJMH! GIG! J:JHHe! J:JHHH! J:J\PZ!
J:MJJJ!�?????!I:JJJJ! G:GZT! ?J:JeGM! eT! J:J\II! J:JP\G! J:Je\J!
I:JJJJ!�?????!M:JJJJ! Z:GGe! ?J:ZIMP! IG! J:JeMM! J:JeTJ! J:JIHG!
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I:JJJJ!�?????!M:JJJJ! Z:GGe! ?J:ZIMP! IG! J:JeMM! J:JeTJ! J:JIHG!
M:JJJJ!�????!I\:MJJJ! H:JGI! J:GeJe! GT! J:JHGI! J:JPMH! J:JMMZ!
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! G\H! J:JJJG�???I:JJJJ! J:JTTT! J:JHGe! J:J\GI!
! ZH! I:JJJJ�??I\:MJJJ! J:J\\\! J:J\JH! J:JeGI!
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!! \I! J:JJJG�??I\:MJJJ! J:G\PZ! J:GPGP! J:GIJJ!

! MG! J:JJJG�???I:JJJJ! J:GPHe! J:GTMT! J:GZJP!
! GG! I:JJJJ�??I\:MJJJ! J:GGGI! J:GJ\e! J:JPJe!

"7!|!HM!'(55(*#! T! J:JJJJ�???J:JJJG! J:IHeT! J:ITIT! J:ITeZ!
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