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2)$*%).!*9%/-5-*3!-$!2)0'*0.!.0+))$'4!,8-28!-$!*9%$!-1(%)7&'!.-+8*!070-.0/-.-*3!
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$)5&'c!)6!*8&!A`!9'-$+!0!%0$+&!)6!50*0!*3(&'!-$2.95-$+!<90$*-*0*-7&!50*0'&*'!
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/03!-'!/)%5&%&5!-$!*8&!,&'*!/3!*8&!10-$.0$5!6%)1!,8-28!6)9%!.0%+&!0$5!
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%&.0*-)$'8-('!/&*,&&$!&$7-%)$1&$*0.!-1(02*'!0$5!'9/ '&<9&$*!'&0+%0''!
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9$0/.&!*)!/&!1&*4!'*95-&'!*80*!6)29'&5!)$!)*8&%!9/+650&''(&2-&'!bQ0*&+)%3!Ec!
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/-)10''!

MM!+![[!1! >E M:M!+![ [ !1 !>E PMn !8-+8&%! " 4!" U%03!&*!0.:!b" eeTc4
A9%6-&$5!&*!0.:!bESSec!

^-+8*!070-.0/-.-*3! K&5-1&$*!%&'9'(&$'-)$! "M!1).!(8)*)$'!1! >E!5>" E!1).!(8)*)$'!1! >E!5>" NLn!.),&% "! ^)$+'*066!&*!0.:!b"eeec!

?(-(83*-2!0.+0&!/-)10''! ^-+8*!070-.0/-.-*3! I!1+!DWV[!21 >E S:M!1 +!DWV[ !21 !>E I Sn!8-+8&% I4I ;)10'C)!0$5!^0()-$*&!
b"ee"c4!^&,-'!&*!0.:!
bESSEc!

@)%&!'&0+%0''!/-)10''! ^-+8*!070-.0/-.-*3! "M!1).!(8) *)$'!1! >E!5> E!1).!(8)*)$'!1! >E!5>" MSn!8-+8&% "! D/0.!&*!0.:!b"eeLc

@)%&!'&0+%0''!/-)10''! `9*%-&$*!9(*0C&! "M:I+!1 >E5>" T:I +!1 >E5>" L" n !8-+8&%! L4" ; 89%' / 3!0$5!a0%.-$
b"ePLc4!G53!0$5!
V&$$-')$!b"eeNc!

J83*)(.0$C*)$!/-)10''! `9*%-&$*!070-.0/-.-*3! I:S!1+! Q8.>0!.>" S:e!1 +!Q8.>0!.>" LTn !8-+8&%! I U-.!&*!0.:!bESSTc

`9*%-&$*!9(*0C&! `9*%-&$*!070-.0/-.-*3! NM!+`!1>E!3%!>" EM!+̀ !1 >E!3%!>" EMn !8-+8&%! I 4I K*0( &.!&*!0.:!b" eeTc4
D()'*).0C-!&*!0.:!
bES""c!

@02%)0.+0.!/-)10''! `9*%-&$*!070-.0/-.-*3! "MS+!1>E MS!+!1 !>E I Sn !8-+8&%! E a09=, &..!&*!0.:!bESS" c!

?(-(83*-2!0.+0&!/-)10''! `9*%-&$*!070-.0/-.-*3! I!1+!DWV[!21 >E S:M!1 +!DWV[ !21 !>E I Sn!8-+8&% I4I ;)10'C)!0$5!^0()-$*&!
b"ee"c4!a&2C!&*!0.:!
bESSSc!

K&5-1&$*!%&'9'(&$'-)$! K&5-1&$*!+%0-$!'-]&! PS!1+!.>" M!1 +!.>" een !.) , &%! " Y \A%-&$!&*!0.:!bES" Ec

K&5-1&$*!%&'9'(&$'-)$! [0*&%!1)7&1&$*! PS!1+!.>" M!1 +!.>" NEn !8-+8&%! L4" 4E! [ 0%5!&*!0.:!b" ePLc4
J0**-0%0*28-!0$5!a0%%-'!
bESSEc4!a0$'&$!0$5!
O&-5&$/028!bES"Ec!
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W-+9%&!E:E:!Q)$2&(*90.!5-0+%01!/0'&5!)$!*8&!%&.0*-)$'8-('!-$!;0/.&!E:":!?028!/)=!
%&(%&'&$*'!0!$)5&!-$!*8&!A03&'-0$!`&*,)%C:!;8&!$&*,)%C!2)$*0-$'!6-7&!-$(9*!$)5&'F!
*,)!$)5&'!/0'&5!)$!0$*8%)()+&$-2!-1(02*'!b-:&:!6-'8 -$+!&66)%*!0$5!$9*%-&$*!
070-.0/-.-*3c!0$5!*8%&&!/0'&5!)$!*8&!(83'-20.!280%02*&%-'*-2'!)6!*8&!'&0+%0''!
1&05),!b-:&:!'*0%*-$+!'&0+%0''!/-)10''4!,0*&%!1)7&1&$*!0$5!'&5-1&$*!+%0-$!'-]&c:!
Y%0$+&!$)5&'!%&(%&'&$*!C&3!(%)2&''&'!*80*!2)1(%-'&!&''&$*-0.!6&&5/02C!.))('!-$!
'&0+%0''!1&05),':!;8&!6&&5/02C!(%)2&''&'!0%&!&$80$2&5!/3!0!8-+8&%!'*0%*-$+!
/-)10''4!,8-28!-$!*9%$!.&05'!*)!0!+%&0*&%!.-C&.-8))5!)6!1)%&!'&0+%0''!/-)10'':!
;8&'&!6&&5/02C!(%)2&''&'!8&$2&!02*!*)!'*0/-.-'&!'80..),!2)0'*0.!0%&0'!*80*!2)$*0-$!
'&0+%0''!-$!*8&!'&0+%0''!5)1-$0$*!'*0*&:!!

)3%1'C'J'M%H%&,1A%-3',.'37%'0,-0%13<"&'64":/"A'

A0'&5!)$!*8&!%&.0*-)$'8-('!.-'*&5!-$!;0/.&!E:"4!,&!/9-.*!0!2)$2&(*90.!5-0+%01!

2)1(%-'&5!)6!-$5-7-590.!$)5&'!bW-+9%&!E:Ec:!?028!$)5&!%&(%&'&$*'!0!C&3!

&$7-%)$1&$*0.!-1(02*!)%!0$!&=(&2*&5!&2).)+-20.!%&'()$'&!,-*8!5-%&2*-)$0.!

.-$C'!/&*,&&$!$)5&'!')9%2&5!6%)1!*8&!)%-+-$0.!'*953:!W)..),-$+!*8&!-$-*-0.!

.-*&%0*9%&!%&7-&,4!,&!C&(*!*8&!$&*,)%C!0'!'-1(.&!0'!()''-/.&!/3!2)1/-$-$+!
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*8&!(9/.-'8&5!&=01(.&'!)6!-1(02*'!0$5!&2).)+-20.!%&'()$'&'!*)+&*8&%:!D$!

-1(02*!)%!%&'()$'&!,0'!)$.3!-$2.95&5!0'!0!$)5&!-$!*8&!$&*,)%C!-6!*8&%&!

,&%&!*8%&&!)%!1)%&!(9/.-'8&5!&=01(.&'4!)%!*8&3!5&'2%-/&5!%&.0*-)$'8-('!

'(&2-6-2!*)!9/+650&'(*5--504!bQ0*&+)%3!"c:![&!70.-50*&5!)9%!$&*,)%C!/3!

%&7-&,-$+!-*!,-*8!.)20.!'&0+%0''!&=(&%*'!0$5!10%-$&!(0%C!10$0+&%':!!

)3%1'D'J'B<4&64-:'37%'B"=%24"-'N%3$,/;'

;8&!2)$2&(*90.!5-0+%01!,0'!9'&5!*)!5&7&.)(!0!A`:!A`'!0%&!/0'&5!)$!

2)$5-*-)$0.!(%)/0/-.-*-&'!*80*!2)1/-$&!)/'&%7&5!50*0!0$5!(%-)%!-$6)%10*-)$!

bX)%/!0$5!`-28).')$4!ESSIF!O&2C8),4!"eeLc:!Q)$'*%92*-)$!)6!*8&!A`!

0..),&5!*8&!2)11)$!%&.0*-)$'8-('!/&*,&&$!$)5&'!)6!* 8&!2)$2&(*90.!

5-0+%01!*)!/&!-$*&+%0*&5!,-*8-$!0!'-$+.&!'*0*-'*-20.!6%01&,)%C:!^-$C'!

/&*,&&$!$)5&'!-$!*8&!2)$2&(*90.!5-0+%01!,&%&!0''-+$&5!2)$5-*-)$0.!

(%)/0/-.-*-&'!/0'&5!)$!*8&!6-$5-$+'!)6!*8&!)%-+-$0.!'*95-&':!;8-'!*8&$!0..),&5!

6)%!*8&!&'*-10*-)$!)6!*8&!(%)/0/-.-*-&'!)6!)9*2)1&'!b&:+:!@2Q0$$!&*!0.:!ESSTc!

b;0/.&!E:"c:!!

;8&!A`!,0'!5&7&.)(&5!9'-$+!*8&!(%)+%01!`&*-20!L:"T!b`)%'3'4!ES"Ec:!;8&!

$&*,)%C!2)$*0-$'!6-7&!-$(9*!$)5&'F!*,)!$)5&'!/0'&5! )$!0$*8%)()+&$-2!

-1(02*'!b-:&:!6-'8-$+!&66)%*!0$5!$9*%-&$*!070-.0/-.-*3c!0$5!*8%&&!/0'&5!)$!*8&!

(83'-20.!280%02*&%-'*-2'!)6!*8&!'&0+%0''!1&05),!b-:&:!'*0%*-$+!'&0+%0''!

/-)10''4!,0*&%!1)7&1&$*!0$5!'&5-1&$*!+%0-$!'-]&c:!?028!-$(9*!$)5&!-'!

.-$C&54!0$5!*8&%&6)%&!066&2*'!*8&!)9*2)1&!)6!$)5&'!%&(%&'&$*-$+!&-*8&%!*8&!

&2).)+-20.!%&'()$'&'!*)!&$7-%)$1&$*0.!-$(9*'4!)%!&2).)+-20.!(%)2&''&'!*80*!

-$!*9%$!.-$C!*)!&2).)+-20.!%&'()$'&!$)5&':!G.*-10*&.34!*8&!1)5&.!&$5'!-$!0!

').-*0%3!g6-$5-$+h!)%!)9*(9*!$)5&!*80*!(%&5-2*'!*8&!'*0*&!)6!*8&!'3'*&1!b-$!

*8-'!20'&4!*8&!.-C&.-8))5!)6!(/05'+5&$0&++'%4/(&++c:!!

?028!$)5&!2)$*0-$'!)$.3!*,)!'*0*&'4!8-+8!0$5!.),4!&=2&(*!*8&!'*0%*-$+!

'&0+%0''!/-)10''!$)5&4!,8-28!0.')!2)$*0-$'!g0/'&$*h !0'!0$!055-*-)$0.!'*0*&:!

Q)$5-*-)$0.!J%)/0/-.-*3!;0/.&'!bQJ;'c!,&%&!()(9.0*& 5!6)%!0..!'*0*&'!6)%!0..!

$)5&'!9'-$+!*8&!%&.0*-)$'8-('!)9*.-$&5!-$!;0/.&!E:":!;)!'8),!8),!*8&!
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%&.0*-)$'8-('!/&*,&&$!$)5&'!,&%&!9'&5!*)!()(9.0*&!* 8&!QJ;'4!*8&!6)..),-$+!

&=01(.&!)9*.-$&'!8),!*8&!$)5&'4! #*6045#6'&3&4-&%4-46"!0$5!+6&064#$'+5&$0&++'

%4/(&++'9.*-10*&.3!066&2*!*8&!)9*2)1&!$)5&4!(/05'+5&$0&++'%4/(&++:![8&$!

$9*%-&$*!2)$2&$*%0*-)$'!,&%&!8-+84!K*0(&.!&*!0.:!b"eeTc!6)9$5!*80*!#*6045#6'

*<6&=5!,0'!EMn!8-+8&%!*80$!,8&$!$9*%-&$*!070-.0/-.-*3!,0'!.),:!

D55-*-)$0..34!A))$!&*!0.:!b"ePTc!6)9$5!*80*!$9*%-&$*!9(*0C&!,0'!eSn!8-+8&%!

,8&$!'&0+%0''!,0'!(%&'&$*!*80$!0/'&$*:!A)*8!6-$5-$+'!0%&!9'&5!*)!()(9.0*&!

*8&!QJ;!6)%!*8&!#*6045#6'*<6&=5!$)5&:!#$!*9%$4!;89%'/3!0$5!a0%.-$!b"ePLc!

'8),&5!*80*!*8&%&!,0'!L"n! (/05'+5&$0&++'%4/(&++!,8&$! #*6045#6'*<6&=5!

,0'!8-+8:!;8-'!6-$5-$+4!0.)$+!,-*8!*8&!6-$5-$+'!6%)1!*8&!$)5&'! -4$>6'

&3&4-&%4-46"!0$5!&-$&-'%4/(&++4!0%&!9'&5!*)!()(9.0*&!*8&!QJ;!6)%!*8&!(/05'

+5&$0&++'%4/(&++'#/;58!

;8&!A`!,0'!2)1(-.&5!6)..),-$+!*8&!2)1(.&*-)$!)6!*8& !QJ;'4!,8-28!0..),&5!

*8&!9$2&%*0-$*3!)6!&028!'*0*&!b-*'!(%)/0/-.-*3!)6!)229%%&$2&c!,-*8-$!&028!

$)5&!*)!(%)(0+0*&!*8%)9+8!*8&!.-$C'!)6!*8&!1)5&.:!Y$2&!2)1(-.&54!,&!

0''&''&5!*8&!%&.0*-7&!0$5!&=(&2*&5!-1()%*0$2&!)6!&028!$)5&!)$!*8&!)9*(9*!

$)5&!b(/05'+5&$0&++'%4/(&++c!9'-$+!0$!&$*%)(3!%&592*-)$!'&$'-*-7-*3!

0$0.3'-'!b&:+:!@0%2)*!&*!0.:!ESSTc:!;8-'!0''&''&'!*8&!)9*2)1&'!)6!*8&!A`!/3!

%0$C-$+!*8&!&66&2*!*80*!&028!$)5&!80'!)$!*8&!)9*(9*!$)5&:!`)5&'!,-*8!

+%&0*&%!&$*%)(3!%&592*-)$!70.9&'!807&!0!+%&0*&%!-$6.9&$2&!)$!*8&!)9*(9*!

$)5&!b@0%2)*!&*!0.:!ESSTc:!!

)3%1'E'J'M%3%/A4-4-:'37%'%..%03',.'64..%/%-3'4A1"03'&%H%&2',-'23"/34-:'
2%":/"22'54,A"22O'

[&!6-%'*!9'&5!*8&!1)5&.!*)!(%&5-2*!*8&!.-C&.-8))5!)6!+6&064#$'+5&$0&++'

%4/(&++!b/3!'911-$+!*8&!(%)/0/-.-*3!)6!8-+8!)%!.),!/-)10'' c!9$5&%!

5-66&%&$*!2)1/-$0*-)$'!)6!-$(9*!2)$5-*-)$':![&!10$-(9.0*&5!6)9%!)6!*8&!50*0!

-$(9*!$)5&'!b&:+:!14+>4#$'511/06?'+5;4(5#6'$0&4#'+4:5?'@&650'(/35(5#6?'&#;'

#*6045#6'&3&4-&%4-46"c!/3!'*0%*-$+!,-*8!&028!$)5&!0*!0!.-C&.-8))5!)6!Sn!)6!*8&!

g8-+8h!'*0*&!b-:&:!*8&!/&'*!20'&!'2&$0%-)c:![&!*8&$!-$2%&0'&5!*8&!.-C&.-8))5!)6!

*8&!g8-+8h!'*0*&!6)%!&028!-$(9*!$)5&!/3!-$2%&1&$*'!)6!EMn!-$!5-66&%&$*!

2)1/-$0*-)$'!9$*-.!"SSn!8-+8!'*0*&!6)%!0..!-$(9*!$)5&'!b-:&:!,)%'*!20'&!
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'2&$0%-)c!,0'!%&028&5!b;0/.&!KE:"4!D((&$5-=!KE:"c:!D!*)*0.!)6!LT!-$(9*!

2)1/-$0*-)$'!,&%&!9'&5:!W)%!&028!-$(9*!2)1/-$0*-)$4!,&!%&2)%5&5!*8&!n!

.-C&.-8))5!)6!'*0%*-$+!'&0+%0''!/-)10''!/3!055-$+!*8&!n!.-C&.-8))5!)6!*8&!

8-+8!0$5!.),!'*0*&'!-$!*8&!+6&064#$'+5&$0&++'%4/(&++'$)5&:![&!*8&$!6-**&5!

.-$&0%!0$5!$)$>.-$&0%!1)5&.'!*)!*8&!%&'9.*'!*)!5&'2%-/&!*8&!$0*9%&!)6!*8&!

%&.0*-)$'8-(!/&*,&&$!-1(02*!.&7&.'!0$5!*8&!.-C&.-8))5!)6!'&0+%0''!/-)10'':!

)3%1'F'J'M%3%/A4-4-:'37%'%..%03',.'23"/34-:'2%":/"22'54,A"22',-'37%'
&4;%&47,,6',.'A,/%'2%":/"22'54,A"22O''

;)!5&*&%1-$&!*8&!&66&2*!*80*!'*0%*-$+!'&0+%0''!/-)10''!80'!)$!*8&!.-C&.-8))5!

)6!1)%&!'&0+%0''!/-)10''4!,&!9'&5!*8&!LT!-$(9*!2)1/ -$0*-)$'!5&'2%-/&5!-$!

;0/.&!KE:"!bD((&$5-=!KE:"c:!W)%!&028!-$(9*!2)1/-$0*-)$4!,&!%&2)%5&5!*8&!n!

.-C&.-8))5!)6!*8&!8-+8!'*0*&!)6!*8&!(/05'+5&$0&++'%4/(&++!$)5&!6)%!&028!'*0*&!

)6!*8&!+6&064#$'+5&$0&++'%4/(&++!$)5&!b8-+84!.),!0$5!0/'&$*c:!!

+"2%')3<6=J'(/%64034-:'/%:4,-2',.'5423"54&43='4-'!,/%3,-'B"='

[&!6-%'*!9'&5!*8&!1)5&.!*)!5&*&%1-$&!*8&!.-C&.-8))5!)6!'&0+%0''!(%&'&$2&!0*!

*,&$*3>*8%&&!.)20*-)$'!-$!@)%&*)$!A03!bW-+9%&!E:"4!;0/.&!KE:"4!D((&$5-=!

KE:Ec:!;8&'&!.)20*-)$'!,&%&!28)'&$!/&209'&!*8&3!&-*8&%!807&!'&0+%0''!

(%&'&$*4!(%&7-)9'.3!805!'&0+%0''!(%&'&$*!b^)20*-)$'!I>Tc4!)%!,&%&!)6!0!5&(*8!

0$5!'9/'*%0*&!*3(&!*80*!'9(()%*'!'&0+%0''!&.'&,8&%&!-$!*8&!/03!b&:+:!

^)20*-)$!EEc:!V0*0!,&%&!5%0,$!6%)1!0!%0$+&!)6!')9%2&'!*)!()(9.0*&!&028!)6!

*8&!-$(9*!$)5&'!6)%!&028!.)20*-)$:!W)%!&028!-$(9*!$)5&4!,&!20.29.0*&5!*8&!n!

.-C&.-8))5!)6!*8&!8-+8!'*0*&:!`9*%-&$*!070-.0/-.-*3!50*0!,&%&!*0C&$!6%)1!0!

.)20.!1)$-*)%-$+!(%)+%014!*8&!?2)'3'*&1!a&0.*8!@)$-*)%-$+!J%)+%01!

b?a@Jc:!;8&!(%)+%01!2)..&2*'!$9*%-&$*!50*0!0*!NE!'-*&'!1)$*8.3!-$!*8&!/03:!

[&!20.29.0*&5!*8&!1&5-0$!1)$*8.3!*)*0.!$-*%)+&$!2)$2&$*%0*-)$!6%)1!*8&!

2.)'&'*!bq"SS1c!1)$-*)%-$+!'-*&'!*)!&028!.)20*-)$!9'-$+!*8&!1)'*!%&2&$*!

50*0!6)%!*8&!3&0%!ESSe>"S!b?a@J4!ES"Sc:!`)5&'!,&%&!()(9.0*&5!/3!*8&!*)*0.!

$-*%)+&$!-$!&028!%&+-)$!0'!*8&!(%)()%*-)$!)6!*8&!8-+8&'*!1)$*8.3!1&5-0$!

70.9&!%&2)%5&5!-$!*8&!/03!6)%!*8&!3&0%!ESSe>"S!b&:+:!n!.-C&.-8))5!)6!8-+8!
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$9*%-&$*!070-.0/-.-*3!p!@&5-0$!1)$*8.3!;`!70.9&!6)%!*8&!%&+-)$!l!8-+8&'*!

1)$*8.3!1&5-0$!70.9&!%&2)%5&5!-$!@)%&*)$!A03c:!!

V0*0!1&0'9%-$+!6-'8-$+!&66)%*!,0'!9$070-.0/.&!6)%!5-66&%&$*!.)20*-)$'!)6!

@)%&*)$!A03!')!*8&!6-'8-$+!&66)%*!$)5&!,0'!5&6-$&5!9'-$+!10%-$&!(0%C!])$&'!

bV?O@4!ESSPc:!#$!%&+-)$'!,-*8!$)!6-'8-$+!%&'*%-2*-)$'!bU&$&%0.!G'&!r)$&'c4!

6-'8-$+!&66)%*!,0'!5&6-$&5!0'!"SSn!.-C&.-8))5!)6!8-+8!6-'8-$+!&66)%*:!W)%!

%&+-)$'!,8&%&!%&'*%-2*-)$'!)$!*%0,.-$+!0$5!$&*!6-'8-$+!0((.3!bQ)$'&%70*-)$!

J0%Cc4!6-'8-$+!&66)%*!,0'!5&6-$&5!0'!MSn:!W)%!%&+-)$'!,8&%&!0..!6-'8-$+!-'!

(%)8-/-*&5!b@0%-$&!`0*-)$0.!J0%C!r)$&'c4!6-'8-$+!&66)%*!,0'!5&6-$&5!0'!Sn:!!
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1)'*!-1(02*&5!/3!*8&!6.))5!bO EpS:LT4!DpS:S"Mc!bW-+9%&!M:T6c:!O8-])1&!

'*0%28!2)$2&$*%0*-)$'!,&%&!*8&!5)1-$0$*!$)$>'*%92*9%0.!20%/)835%0*&:!;8&!

.&06!20%/)$!-')*)(&!%0*-)!by"I Qc!-$2%&0'&5!6)..),-$+!*8&!6.))5!,-*8!W&/!

'01(.&'!'-+$-6-20$*.3!.),&%!*80$!0..!)*8&%!'01(.-$+!(&%-)5'!bW-+9%&!M:T+c:!

y"I Q!,&%&!.),&'*!0*!1&05),'!,-*8!*8&!())%&'*!28%)$-2!, 0*&%!<90.-*3!0$5!

1)'*!-1(02*&5!/3!*8&!6.))5!bO EpS:NM4!DpS:SSPc!bW-+9%&!M:T8c:!;)*0.!.&06!

28.)%)(83..!2)$2&$*%0*-)$'!,&%&!8-+8&'*!-$!W&/4!5&2.-$&5!*8%)9+8)9*!,-$*&%!

0$5!-$2%&0'&5!-$!V&2!*)!.&7&.'!%&2)%5&5!-$!W&/!bW-+9%&!M:T-c:!;)*0.!

28.)%)(83..!70.9&'!,&%&!8-+8&'*!0*!1&05),'!,-*8!*8&!())%&'*!28%)$-2!,0*&%!

<90.-*3!0$5!1)'*!-1(02*&5!/3!*8&!6.))5!bOEpS:L"4!DpS:SELc!bW-+9%&!M:THc:!

;8&!%0*-)!)6!.&06!28.)%)(83..!0R/!,0'!.),&'*!-$!W&/!0$5!V&2!0$5!(&0C&5!-$!

@03!0$5!D9+!bW-+9%&!M:TCc:!Q8.)%)(83..!0R/!%0*-)'!,&%&!.),&'*!0*!1&05),'!

,-*8!*8&!())%&'*!28%)$-2!,0*&%!<90.-*3!0$5!1)'*!-1(02*&5!/3!*8&!6.))5!

bOEpS:LP4!DpS:SI"c!bW-+9%&!M:T.c:!!

!,/17,&,:40"&'07"/"03%/423402 !

;8&!1)%(8).)+-20.!280%02*&%-'*-2'!)6!98'(*5--504!1&05),'!6)..),-$+!*8&!Z0$!

ES""!6.))5!5-66&%&5!'-+$-6-20$*.3!01)$+'*!1&05),'!02%)''!*8&!,0*&%!<90.-*3!

+%05-&$*!bWpI:"E4!DpS:SI"F!W-+9%&:!M:N0!0$5!;0/.&!KM:Nc4!/9*!5-5!$)*!5-66&%!

/&*,&&$!'01(.-$+!(&%-)5'!6)..),-$+!*8&!6.))5!bWp":I T4!DpS:ESeF!W-+9%&!

M:N/c:!;8&%&!,0'!$)!-$*&%02*-)$!/&*,&&$!1&05),!0$5!'01(.-$+!(&%-)5!

602*)%'!bWpS:Te4!DpS:NSMc:!;8%&&!)6!*8&!70%-0/.&'!b0/)7&>+%)9$5!/-)10''!

bDUA@c!bW-+9%&!M:N2d5c4!/&.),>+%)9$5!/-)10''!bAUA@c!bW-+9%&!M:N&d6c!

0$5!.&06!8&-+8*!bW-+9%&!M:N+d8c!/&'*!&=(.0-$&5!*8&!70%-0*-)$!02%)''!6.))5!

-1(02*!.&7&.'!bA?K;4!DpS:S"4!O8)pS:eLc:!W)%!&028!)6!*8&'&!70%-0/.&'4!70.9&'!

+&$&%0..3!-$2%&0'&5!,-*8!-$2%&0'-$+!6.))5!-1(02*!.&7&.!bDUA@4!OEpS:LN4!

DpS:SITF!AUA@4!OEpS:ML4!DpS:SLPF!.&06!8&-+8*4!OEpS:MM4!DpS:SSTc:!;8&!
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W-+9%&!M:N!_0%-0*-)$!-$!*8&!1)%(8).)+-20.!280%02*&%-'*-2'!)6!1&05),'!6)..),-$+!*8&!
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1)%(8).)+-20.!70%-0/.&'!6)%!&028!1)$*8!0$5!/c!'-*&4!(.)**&5!0+0-$'*!*8&!Z0$!,0*&%!
<90.-*3!JQD!'2)%&!b0$!-$5-20*)%!)6!.&7&.!)6!6.))5!-1(02*c:!J0$&.'!0c!0$5!/c!-..9'*%0*&!
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<90.-*3:!@)%(8).)+-20.!280%02*&%-'*-2'!70%-&5!'-+$-6-20$*.3!02%)''!*8&!,0*&%!<90.-*3!
+%05-&$*!b;0/.&!KM:Nc!/9*!5-5!$)*!70%3!)7&%!*8&!6)9%!'01(.-$+!1)$*8':!D/)7&>
+%)9$5!/-)10''!b245c4!/&.),>+%)9$5!/-)10''!b&46c!0$5!.&06!8&-+8*!b+48c!/&'*!
&=(.0-$&5!*8&!70%-0*-)$!02%)''!*8&!,0*&%!<90.-*3!+%05-&$*:!K8))*!b->Hc!0$5!.&06!bC>.c!
5&$'-*3!5-5!$)*!5-66&%!/&*,&&$!1)$*8'!)%!02%)''!*8&!,0*&%!<90.-*3!+%05-&$*:!OE!0$5!
D'70.9&'!+-7&$!,8&%&!*8&!%&.0*-)$'8-(!-'!'-+$-6-20$*:!`K!5&$)*&'!$)*!'-+$-6-20$*:!



Q80(*&%!M>!J83'-).)+-20.!0$5!1)%(8).)+-20.!280%02*&%-'*-2'!!!! !!!!!!"EL!

G/#'6##/-,(

;)!(%&5-2*!*8&!%&'()$'&'!)6!&2)'3'*&1'!*)!'&7&%&!&7&$*'!-*!-'!$&2&''0%3!*)!

9$5&%'*0$5!*8&!(%)2&''&'!*80*!(%)1)*&!022.-10*-)$4!(0%*-29.0%.3!6)%!

5)1-$0$*!&$+-$&&%-$+!'(&2-&'!*80*!(%)7-5&!0!/0'-'!6)%!,8).&!&2)'3'*&1'!

bD%$)$&!&*!0.:!ES""c:!Y9%!%&'9.*'!-$5-20*&!*80*!(8&$)*3(-2!(.0'*-2-*3!,-*8-$!

80/-*0*>6)%1-$+!'(&2-&'!.-C&!98'(*5--504!20$!(.03!0$!-1()%*0$*!%).&!-$!

5&*&%1-$-$+!8),!*8&3!,-*8'*0$5!'&7&%&!&7&$*':![&!5&1)$'*%0*&!*80*!98'

(*5--504!022.-10*&'!*)!28%)$-20..3!())%!,0*&%!<90.-*3!/3!280$+-$+!

(83'-).)+-20.!0$5!1)%(8).)+-20.!280%02*&%-'*-2'!0$5!%&'()$5!*)!'&7&%&!

&7&$*'4!'928!0'!6.))5'4!*8%)9+8!(83'-).)+-20.!%&'()$'&':!#$!*8&!3&0%!

6)..),-$+!*8&!6.))5!-$!ES""4!*8&%&!,0'!$)!1)%*0.-*3!)6!98!(*5--504!-$!

1&05),'!,&!'01(.&5:!;8&!)7&%0..!(0**&%$!)6!%&'()$'& '!,0'!)6!(83'-).)+-20.!

022.-10*-)$'!2)$'-'*&$*!,-*8!.-+8*!5&(%-70*-)$:!J83'-).)+-20.!280%02*&%-'*-2'!

70%-&5!01)$+!1&05),'!0.)$+!*8&!,0*&%!<90.-*3!+%05-&$*!0$5!280$+&5!

2)$'-'*&$*.3!0*!0..!1&05),'!*8%)9+8)9*!*8&!3&0%4!5&'(-*&!*8&!.0%+&!

5-'2%&(0$23!-$!-1(02*!-$*&$'-*3!0.)$+!*8&!,0*&%!<90.-*3!+%05-&$*:![&!5-5!$)*!

5&*&2*!280$+&'!-$!1)%(8).)+3!6)..),-$+!*8&!6.))54!8),&7&%4!*8&!1)'*!

-1(02*&5!1&05),'!&=8-/-*&5!(83'-).)+-20.!0$5!1)%(8) .)+-20.!

280%02*&%-'*-2'!2)$'-'*&$*!,-*8!'&0+%0''&'!807-$+!)(*-1-'&5!*8&-%!

(8)*)'3$*8&*-2!20(02-*3!b&:+:!^)$+'*066!&*!0.:!"eeeF!Q)..-&%!&*!0.:!ESSPF!ESSec:!!

J8&$)*3(-2!(.0'*-2-*3!.-C&!*80*!,&!5&'2%-/&!8&%&!&$0/.&'!'(&2-&'!*)!2)(&!,-*8!

70%3-$+!5&+%&&'!)6!'*%&''!*)!07)-5!1)%*0.-*3!b&:+!@-$&%!&*!0.:!ESSMc!0$5!80'!

/&2)1&!0!C&3!602*)%!-$!9$5&%'*0$5-$+!*8&!5-'*%-/9*-)$!0$5!5-7&%'-*3!)6!

)%+0$-'1'!0.)$+!-1(02*!+%05-&$*'!b&:+:!_0..050%&'!&*!0.:!ESSNc:!!U&$&%0..34!

'8)%*>*&%1!(83'-).)+-20.!(.0'*-2-*3!20$!0..),!0$!)%+0$-'1!*)!022.-10*&!*)!

8-+8.3!*&1()%0..3!70%-0/.&!&$7-%)$1&$*0.!2)$5-*-)$'4!,-*8!.)$+&%>*&%1!

1)%(8).)+-20.!%&'()$'&'!2)$*%-/9*-$+!*)!70%-0*-)$!-$!'9-*0/.&!80/-*0*!

6)%1-$+!'(&2-&'!bK9.*0$!&*!0.:!"eePc:!K(&2-&'!*80*!.02C!'966-2-&$*!(.0'*-2-*3!*)!

10-$*0-$!+%),*8!0$5!%&(%)592*-)$!-$!5&+%05&5!0$5!70%-0/.&!&$7-%)$1&$*'!

1-+8*!/&!0*!%-'C!)6!%0$+&!%&592*-)$'!)%!.)20.-'&5!&=*-$2*-)$'!b&:+:!K9.*0$!

ESSSc:!!J.0'*-2-*3!20$!066&2*!0!%0$+&!)6!5-%&2*!b&:+:!%&'()$'&'!*)!*&1(&%0*9%&!

)%!-$2%&0'&5!8&%/-7)%3c!0$5!-$5-%&2*!b&:+:!*%0-*!1&5-0*&5!&66&2*'!)$!



Q80(*&%!M>!J83'-).)+-20.!0$5!1)%(8).)+-20.!280%02*&%-'*-2'!!!! !!!!!!"EM!

(%&50*-)$!)%!+%0]-$+!%0*&'!,8-28!20'205&!*)!)*8&%!'(&2-&'c!-$*&%02*-)$'!

01)$+!)%+0$-'1'!0$5!*8&-%!&$7-%)$1&$*!0$5!9.*-10*&.3!066&2*!&2).)+-20.!

(%)2&''&'!0$5!69$2*-)$-$+!b'&&!@-$&%!&*!0.:!ESSMc:!J8&$)*3(-2!(.0'*-2-*3!20$!

/&!&2).)+-20..3!0570$*0+&)9'!6)%!80/-*0*!6)%1-$+!'(&2-&'4!,-*8!*8&!

(&%'-'*&$2&!)6!'928!'(&2-&'!6)..),-$+!'&7&%&!&7&$*'!.-C&.3!*)!(%)1)*&!

&2)'3'*&1!'*0/-.-*3!b&:+:!^.)%&*!&*!0.:!ES"Ec:!!

;8&!(83'-).)+-20.!0$5!1)%(8).)+-20.!(.0'*-2-*3!)6!98'(*5--504!1&05),'!103!

8&.(!*8&1!,-*8'*0$5!'&7&%&!,&0*8&%!&7&$*'F!8),&7&%4!-*!-'!(%)/0/.&!*80*!*8&!

%&.0*-7&.3!'8)%*!59%0*-)$!)6!())%!2)$5-*-)$'4!,8-28!6)..),&5!*8&!ES""!6.))54!

0.')!2)$*%-/9*&5!*)!*8&!(&%'-'*&$2&!)6!98'(*5--504!1&05),'!-$!@)%&*)$!A03:!

;8&!.&$+*8!)6!*-1&!'&0+%0''&'!20$!,-*8'*0$5!(&%-)5'!)6!.-+8*!5&(%-70*-)$!

5&(&$5'!)$!*8&!'(&2-&'!'*95-&5:!W)%!60'*!+%),-$+!0$5!)(()%*9$-'*-2!'(&2-&'!

.-C&!G&-/<>4-&'/3&-4+4!/-)10''!20$!5&2.-$&!06*&%!I>T!503'4!,-*8!*)*0.!'8))*!

.)''!,-*8-$!0'!.-**.&!0'!E"!503'!b^)$+'*066!&*!0.:!"eeec:!^0%+&%4!.)$+&%!.-7&5!

'(&2-&'!b&:+:!D/+4;/#4&'+4#*/+&c!20$!(&%'-'*!6)%!I>T!1)$*8'!bU)%5)$!&*!0.:!

"eeLc:!W)%!98'(*5--5044!D/0.!&*!0.:!b"eeLc!'8),&5!*80*!(.0$*'!'9%7-7&5!06*&%!E!

1)$*8'!)6!$&0%!*)*0.!.-+8*!5&(%-70*-)$:![0*&%!<90.-*3!-$!@)%&*)$!A03!

%&*9%$&5!*)!/02C+%)9$5!.&7&.'!,-*8-$!*,)!1)$*8'!)6!*8&!6.))5!0*!*8&!1)'*!

-1(02*&5!1&05),'!0$5!,-*8-$!0!1)$*8!0*!*8&!.&0'*!-1 (02*&5!1&05),'!b'&&!

?a@J!,&/'-*&c4!,8-28!60..'!,-*8-$!*8&!*&1()%0.!.-1-*'!)6!.-+8*!5&(%-70*-)$!

*).&%0$2&!6)%!98'(*5--504'bD/0.!&*!0.:!"eeLc:!a05!*8&!,&0*8&%!2)$5-*-)$'!

6)..),-$+!*8&!6.))5!%&'9.*&5!-$!0!1)%&!&=*&$5&5!(&%-)5!)6!())%!,0*&%!2.0%-*34!

)%!%&'9.*&5!-$!0!'&2)$5!6.))54!-*!-'!()''-/.&!*80*!*8&%&!,)9.5!807&!/&&$!

'-+$-6-20$*!5&2.-$&'!-$!'&0+%0''!/-)10''!)%!.0%+&!'20.&!1&05),!.)''!'-1-.0%!

*)!*80*!&=(&%-&$2&5!(%&7-)9'.3!-$!a&%7&3!A034!0!'-1-.0%!2)0'*0.!&1/031&$*!

-$!*8&!%&+-)$:!#$!"eeE4!a&%7&3!A03!&=(&%-&$2&5!*,)!6.))5!(.91&'!-$!*8%&&!

,&&C'!%&'9.*-$+!-$!eSn!'&0+%0''!.)''!bJ%&&$!&*!0.:!"eeMc:!#$!"eee4!a&%7&3!

A03!&=(&%-&$2&5!0!'-$+.&!6.))5!,-*8!0!E>I!6).5!-$2%&0'&!-$!*9%/-5-*3!0$5!

$9*%-&$*'!*80*!(&%'-'*&5!6)%!T!1)$*8'4!%&'9.*-$+!-$!eMn!.)''!)6!'&0+%0''!

1&05),'!bQ01(/&..!d!@2X&$]-&!ESSLc:!;8&!59%0*-)$!0$5!6%&<9&$23!)6!

6.))5'!0.')!0.*&%!2)119$-*3!'*%92*9%&!-$!)*8&%!&2)'3'*&1'4!$&+0*-7&.3!

066&2*-$+!(.0$*!/-)10''!0$5!'(&2-&'!2)1()'-*-)$!-$! ,&*.0$5'!bQ0'0$)70!d!
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A%)2C!ESSSc4!0$5!6%&'8,0*&%!'*%&01!2)119$-*-&'!b@2Q0/&!d!U)*&..-!ESSSc:!

#$!/)*8!&=01(.&'4!8-+8&%!6%&<9&$23!0$5!.)$+&%!59%0*-)$!6.))5'!'&.&2*&5!6)%!

'(&2-&'!0/.&!*)!*).&%0*&!70%-0/.&!0$5!())%!2)$5-*-)$':!!!!

;8&!(83'-).)+-20.!1&280$-'1'!*80*!(%).)$+&5!*8&!(&%'-'*&$2&!)6!98'(*5--504!

-$!)9%!'*953!0%&!'-1-.0%!*)!*8)'&!5&'2%-/&5!6)%!)*8&%!'&0+%0''!'(&2-&'R!

D/+4;/#4&'/,5&#4,&!bD.2)7&%%)!&*!0.:!ESS"c4!D8'+4#*/+&!bQ)..-&%!&*!0.:!ESSPF!

ESSec4!H>&-&++4&'65+*;4#*(!b^&&!d!V9$*)$!"eeNc!G&-/<>4-&'/3&-4+!b^)$+'*066!

&*!0.:!"eeec!0$5!G&-/;*-5'<4#41/-4&'b^)$+'*066!d!V&$$-')$!"eeec:!;8&!

5&2%&0'-$+!.&7&.'!)6!'*)%&5!'*0%28!6)..),-$+!.-+8*!5&(%-70*-)$!%&()%*&5!8&%&!

2)$29%'!,-*8!&=(&%-1&$*'!)$!)*8&%!9/+650&!'(&2-&'!bD.2)7&%%)!&*!0.:!"eeeF!

A%9$!&*!0.:!ESSPc!0$5!)*8&%!*%)(-20.!'(&2-&'!-$!B9&&$'.0$5!b&:+:!G&-/;*-5'

<4#41/-4&!0$5!G&-/<>4-&'/3&-4+c!b^)$+'*066!&*!0.:!"eeec4!'8),-$+!*80*!'*0%28!

.&7&.'!5&2%&0'&!-$!%&'()$'&!*)!.-+8*!5&(%-70*-)$:!;8&!9*-.-'0*-)$!)6!

20%/)835%0*&!'*)%&'!20$!'9'*0-$!'&0+%0''&'!,8-.&!*8&3!0%&!&=()'&5!*)!

(%).)$+&5!.-+8*!5&(%-70*-)$!b&:+:!V&$$-')$!d!D./&%*&!"ePTF!A9%C&!&*!0.:!

"eeTc:!A0'&5!)$!*8&'&!'*95-&'!,&!&=(&2*&5!*80*!*8&!1)'*!6.))5>-1(02*&5!
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"4"E! E:LL! S:SST!
E4I! ":"E! >!
E4L! E:I"! S:SLP!
E4M! ":ee! >!
E4T! ":eI! >!
E4N! E:"N! >!
E4P! ":eS! >!
E4e! E:IE! S:SIT!
E4"S! E:MI! S:SEN!
E4""! E:NT! S:SSP!
E4"E! I:"E! S:SSL!
I4L! ":"N! >!
I4M! ":""! >!
I4T! ":EP! >!
I4N! ":LL! >!
I4P! ":L"! >!
I4e! ":N"! >!
I4"S! ":eP! S:SLN!
I4""! E:IS! S:S"I!
I4"E! E:TL! S:SSL!
L4M! S:N"! >!
L4T! S:MN! >!
L4N! ":Ee! >!
L4P! ":SL! >!
L4e! ":NN! >!
L4"S! E:ME! S:SII!
L4""! I:SL! S:SST!
L4"E! I:T"! S:SS"!
M4T! ":"L! >!
M4N! E:SE! >!
M4P! ":Le! >!
M4e! E:Le! S:SIe!
M4"S! E:PM! S:SEN!
M4""! I:SP! S:S"I!
M4"E! I:Te! S:SS"!
T4N! ":LL! >!
T4P! ":TP! >!
T4e! E:P"! S:SII!
T4"S! I:Ee! S:S"e!
T4""! E:eN! S:SET!
T4"E! I:LI! S:SSI!
N4P! S:MI! >!
N4e! E:SL! >!
N4"S! I:EE! S:SSM!
N4""! E:TT! S:SET!
N4"E! I:"T! S:SSL!
P4e! ":M"! >!
P4"S! E:ME! >!
P4""! E:LP! S:SLM!
P4"E! E:e"! S:S"!
e4"S! E:eP! S:SSN!
e4""! E:Me! S:SEP!
e4"E! I:"E! S:SSI!
"S4""! ":eP! >!
"S4"E! E:LL! S:SLL!
""4"E! ":LN! >!



Q80(*&%!M>!J83'-).)+-20.!0$5!1)%(8).)+-20.!280%02*&%-'*-2'!!!! !!!!!!"IL !

12!04*#6!
W&/!=!@03! M:PS! S:SS"!
W&/!=!D9+! T:T"! S:SS"!
W&/!=!V&2! T:eS! S:SS"!
@03!=!D9+! M:NL! S:SS"!
@03!=!V&2! E:N"! S:SSM!
D9+!=!V&2! M:"T! S:SS"!

(7=24,&,:40"&'07"/"03%/423402'

;0/.&!KM:M:!K9110%3!)6!(&%19*0*-)$0.!19.*-70%-0*&!0$0.3'&'!)6!70%-0$2&!
bJ?O@D`Y_Dc!,-*8!2)70%-0*&'!&=01-$-$+!*&1()%0.!70%-0*-)$!-$!*8&!(83'-).)+-20.!
280%02*&%-'*-2'!)6!*,&.7&!'&0+%0''!1&05),'!-$!@)%&*)$!A03:![0*&%!<90.-*3!,0'!'&*!
0'!0!2)70%-0*&!-$!*8&!1)5&.!*)!*&'*!6)%!2)%%&.0*-)$!,-*8!'&0+%0''!(83'-).)+-20.!
280%02*&%-'*-2'!0$5!&=01-$&!8),!*8-'!-$*&%02*'!,-*8!*&1()%0.!70%-0*-)$:!!564!
5&+%&&'!)6!6%&&5)14!`K4!$)$>'-+$-6-20$*!
),</0%',.'H"/4"34,-' 6.' @' ('
[0*&%!<90.-*3!
b2)70%-0*&c!

"! "":NL! S:SS"!

@)$*8! I! L:Ee! S:SS"!
@)$*8!=![B! I! S:NE! `K!

;0/.&!KM:T:!K9110%3!)6!(0-%>,-'&!*&'*'!6)..),-$+!J?O@D`Y_D!*)!&=01-$&!
70%-0*-)$!-$!(83'-).)+-20.!(0%01&*&%'!/&*,&&$!1)$*8'!6)..),-$+!0!6.))5!-$!
@)%&*)$!A03:!D!50'8!-$5-20*&'!0!$)$>'-+$-6-20$*!2)1(0%-')$:!
!,-37' R' ('

W&/4!@03! E:EP! S:SS"!
W&/4!D9+! I:II! S:SS"!
W&/4!V&2! I:"E! S:SS"!
@034!D9+! ":TN! S:SSN!
@034!V&2! E:LT! S:SS"!
D9+4!V&2! E:Pe! S:SS"!

Morphological characteristics 

;0/.&!KM:N:!K9110%3!)6!(&%19*0*-)$0.!19.*-70%-0*&!0$0.3'&'!)6!70%-0$2&!
bJ?O@D`Y_Dc!,-*8!2)70%-0*&'!&=01-$-$+!*&1()%0.!70%-0*-)$!-$!*8&!(83'-).)+-20.!
280%02*&%-'*-2'!)6!*,&.7&!'&0+%0''!1&05),'!-$!@)%&*)$!A03:![0*&%!<90.-*3!,0'!'&*!
0'!0!2)70%-0*&!-$!*8&!1)5&.!*)!*&'*!6)%!2)%%&.0*-)$!,-*8!'&0+%0''!(83'-).)+-20.!
280%02*&%-'*-2'!0$5!&=01-$&!8),!*8-'!-$*&%02*'!,-*8!*&1()%0.!70%-0*-)$:!!564!
5&+%&&'!)6!6%&&5)14!`K4!$)$>'-+$-6-20$*!

),</0%',.'H"/4"34,-' 6.' @' ('
[0*&%!<90.-*3!
b2)70%-0*&c!

"! I:"I! S:SI"!

@)$*8! I! ":IT! `K!
@)$*8!=![B! I! S:NE! `K!
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37&8$*%(T(

_*,*%&1(5/#'6##/-,D(/+81/'&$/-,#(-.(+*&#6%/,0(
*'-1-0/'&1(%*#/1/*,'*(.-%($7*('-,#*%B&$/-,(&,5(
%*#$-%&$/-,(-.(*'-#2#$*+#(
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)2,$7*#/#(-.(9*2(./,5/,0#(

#$!*8-'!*8&'-'!#!&=01-$&5!*8&!()*&$*-0.!6)%!-$2)%()%0*-$+!1&0'9%&'!)6!

6&&5/02C!.))('!-$*)!*8&!&1(-%-20.!0''&''1&$*!)6!%&'-.-&$2&!-$!&2)'3'*&1':!#!

6)29'&5!)$!*8&!/&807-)9%!)6!6&&5/02C!(%)2&''&'!-$!%&.0*-)$!*)!280$+-$+!

.&7&.'!)6!-1(02*!,-*8!0!7-&,!*)!5&7&.)(!+&$&%-24!*&'*0/.&!83()*8&'&'!*)!

0''&''!&2).)+-20.!%&'-.-&$2&:!K&0+%0''!5)1-$0*&5!&2)'3'*&1'!,&%&!9'&5!0'!0!

1)5&.!*)!5&7&.)(!bQ80(*&%'!E!0$5!Ic!0$5!*8&$!*&'*!83()*8&'&'!&1(-%-20..3!

6)..),-$+!0!.0%+&!6.))5!bQ80(*&%'!L!0$5!Mc:!!

G$5&%'*0$5-$+!8),!&2)'3'*&1'!%&'()$5!*)!-1(02*!-'!) 6!2&$*%0.!-1()%*0$2&!

*)!*8&-%!10$0+&1&$*!0$5!2)$'&%70*-)$:!!?66&2*-7&!10$0+&1&$*!)6!

&2)'3'*&1'!%&<9-%&'!0$!9$5&%'*0$5-$+!)6!*8&!2)1(.&=4!)6*&$!$)$>.-$&0%4!

53$01-2'!*80*!20$!&=-'*!/&*,&&$!-1(02*!+%05-&$*'4!&2)'3'*&1!'*%92*9%&!0$5!

*8&!6&&5/02C!(%)2&''&'!*80*!1&5-0*&!*8&!*,):!#5&$*-63-$+!*8&!C&3!6&&5/02C!

(%)2&''&'!*80*!209'&!/-'*0/-.-*3!20$!/&!5-66-29.*!59&!*)!*8&!.02C!)6!%&.&70$*!

50*0'&*'!070-.0/.&!*)!&$7-%)$1&$*0.!(%02*-*-)$&%':!;8&!%&'9.*'!(%&'&$*&5!-$!

+7"13%/'C!'8),!*80*!%&.0*-7&.3!'-1(.&!1)5&.'!.-C&!A03&'-0$!$&*,)%C'!20$!

/&!9'&5!*)!'3$*8&'-'&!*8&!C$),$!%&.0*-)$'8-('!/&*,& &$!-1(02*'!0$5!

&2)'3'*&1!%&'()$'&'4!-5&$*-63!*8&!C&3!6&&5/02C!(%)2&''&'!0$5!9.*-10*&.3!

(%&5-2*!*8&!.-C&.-8))5!)6!/-'*0/-.-*3!-$!&2)'3'*&1':!;8&!1)5&.!'8),&5!*80*!

*8%&&!C&3!(%)2&''&'!b-:&:!'&5-1&$*!*%0((-$+!0$5!/066.-$+4!$9*%-&$*!9(*0C&!

0$5!0.+0.!+%0]-$+c!0%&!-1()%*0$*!6)%!1-*-+0*-$+!-1(02*!0*!.),!*)!1-5!

-$*&$'-*-&'4!9.*-10*&.3!5%-7-$+!/-'*0/-.-*3!-$!'&0+%0''!1&05),':!!;8-'!

0((%)028!'8),'!*8&!20(02-*3!)6!'-1(.&!0$5!6.&=-/.&!1)5&.'!*)!602-.-*0*&!

9$5&%'*0$5-$+!)6!$)$>.-$&0%!&2)'3'*&1!53$01-2':!;8-'!6-$5-$+!%&(%&'&$*'!0!

2%-*-20.!6-%'*!'*&(!-$!-$*&+%0*-$+!$)$>.-$&0%!53$01-2'!-$*)!10$0+&1&$*!(.0$'!

6)%!2)$'&%7-$+!0$5!%&'*)%-$+!&2)'3'*&1':!!

Y9%!9$5&%'*0$5-$+!)6!*8&!-1(02*!1-*-+0*-$+!&66&2*'!)6!C&3!6&&5/02C!

(%)2&''&'!-$!&2)'3'*&1'!,0'!9'&5!-$! +7"13%/'D!*)!5&7&.)(!0$!&=(&%-1&$*0.!

6%01&,)%C!6%)1!,8-28!*&'*0/.&!83()*8&'&'!20$!/&!5&%-7&5!*)!1&0'9%&!

&2).)+-20.!%&'-.-&$2&:!;8-'!280(*&%!'9110%-'&5!*8&!&=-'*-$+!9$5&%'*0$5-$+!
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)6!*8&!%).&!)6!6&&5/02C!(%)2&''&'!-$!&2)'3'*&1'!C$),$!*)!&=8-/-*!$)$>.-$&0%!

53$01-2'!/&*,&&$!5-'*-$2*!%&+-1&':!#*!2)$2.95&5!*80*!*8%&&!&2)'3'*&1!

2)1()$&$*'4!-1(02*'4!6&&5/02C!(%)2&''&'!0$5!&2)'3'*&1!%&'()$'&4!

2)11)$!*)!&028!&2)'3'*&14!20$!/&!9'&5!*)!5&7&.)(!*&'*0/.&!83()*8&'&'!-$!

)%5&%!*)!6)%&20'*!&2).)+-20.!%&'()$'&'!*)!-1(02*:!V&7&.)(1&$*!)6!*8&!

83()*8&'-'!'*0%*&5!,-*8!*8&!$)*-)$!*80*!-6!6&&5/02C!(%)2&''&'!1-*-+0*&!

-1(02*'4!*8&$!*8&%&!'8)9.5!/&!(%&5-2*0/.&!%&.0*-)$'8-('!/&*,&&$!-1(02*'4!

&2)'3'*&1!%&'()$'&'!0$5!*8&!6&&5/02C!(%)2&''&'!*80*!1&5-0*&!*8&!*,):!

A0'&5!)$!*8-'4!#!83()*8&'-'&5!*80*!-$!%&'-.-&$*!&2)'3'*&1'!b-:&:!*8)'&!*80*!

5)$\*!280$+&!6)..),-$+!-1(02*c4!1&0'9%&'!)6!6&&5/02C!(%)2&''&'!'8)9.5!

70%3!-$!%&'()$'&!*)!0$!-$2%&0'&!-$!-1(02*4!*8&%&/3!%&'9.*-$+!-$!0!2)%%&.0*-)$!

/&*,&&$!*8&!*,)!&2)'3'*&1!2)1()$&$*':!#$!$)$>%&'-.- &$*!&2)'3'*&1'!b-:&:!

*8)'&!,8&%&!'*%92*9%&!280$+&'!6)..),-$+!-1(02*c4!6&&5/02C!(%)2&''&'!

'8)9.5!/&!)7&%,8&.1&5!/3!*8&!-$2%&0'&!-$!-1(02*4!/&2)1&!9$>2)9(.&5!6%)14!

0$5!*8&%&6)%&!$)*!2)%%&.0*&!,-*84!280$+-$+!-1(02*!.&7&.':!D'!0!2)$'&<9&$2&4!

*8&%&!'8)9.5!/&!0!5&2.-$&!-$!*8&!'*%92*9%&!)6!*8&!&2)'3'*&1!2)%%&.0*-$+!,-*8!

280$+-$+!-1(02*!.&7&.':!;8&'&!83()*8&'&'!29.1-$0*&5!-$!*8&!5&7&.)(1&$*!)6!

0!+&$&%0.!6%01&,)%C4!,8-28!20$!/&!9'&5!*)!1&0'9%&!&2).)+-20.!%&'-.-&$2&!-$!

0!,-5&!%0$+&!)6!&2)'3'*&1'!*80*!&=8-/-*!$)$>.-$&0%!53$01-2'!/&*,&&$!

%&+-1&':!!

#$!+7"13%/'E!#!0((.-&5!*8&!6%01&,)%C!*)!0''&''!,8&*8&%!*8&!%&.0*-)$'8-('!

/&*,&&$!&2)'3'*&1!2)1()$&$*'!2)9.5!/&!9'&5!*)!&=(.0 -$!*8&!%&'()$'&!)6!

'&0+%0''!&2)'3'*&1'!6)..),-$+!6.))5:!#!1&0'9%&5!*8&!*8%&&!&2)'3'*&1!

2)1()$&$*'!2)$29%%&$*.3!0*!1&05),'!,-*8!5-66&%&$*!.&7&.'!)6!6.))5!-1(02*!

0$5!/-)10''!*)!&$'9%&!0!%0$+&!)6!&2)'3'*&1!%&'()$'&':!D*!1&05),'!,8&%&!

'&0+%0''!/-)10''!5-5!$)*!5&2%&0'&!6)..),-$+!*8&!6.))54!6&&5/02C!(%)2&''!

%0*&'!,&%&!2)%%&.0*&5!,-*8!-1(02*!.&7&.'4!'9(()%*-$+!*8&!$)*-)$!*80*!

6&&5/02C!(%)2&''&'!20$!1-*-+0*&!')1&!)6!*8&!-1(02*!)$!*8&!'3'*&1:!D*!

1&05),'!,8&%&!'&0+%0''!/-)10''!5-5!5&2%&0'&!6)..),- $+!*8&!6.))54!

6&&5/02C!(%)2&''&'!5-5!$)*!2)%%&.0*&!,-*8!-1(02*!.&7&.'4!*8&%&/3!(%)7-5-$+!

'9(()%*!6)%!*8&!83()*8&'-'!*80*!1&0'9%-$+!%&.0*-)$'8-('!/&*,&&$!

%&-$6)%2-$+!6&&5/02C!(%)2&''&'!0$5!-1(02*!.&7&.'!20$!/&!9'&5!*)!1&0'9%&!
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*8&!%&'-.-&$2&!-$!&2)'3'*&1':!#$*&%&'*-$+.34!*8&!1&05),'!*80*!5&2%&0'&5!-$!

/-)10''!6)..),-$+!*8&!6.))5!,&%&!*8)'&!*80*!,&%&!0. ')!*8&!.&0'*!-1(02*&5:!#$!

2)$*%0'*4!*8&!1&05),'!1)'*!-1(02*&5!/3!*8&!6.))5!,& %&!*8)'&!,8&%&!

'&0+%0''!/-)10''!5-5!$)*!5&2%&0'&!0$5!6&&5/02C!(%)2&''&'!,&%&!'*%)$+.3!

2)%%&.0*&5!,-*8!-1(02*!.&7&.':!;8-'!9$&=(&2*&5!%&'9.*!,0'!*8&$!&=(.)%&5!-$!

1)%&!5&*0-.!-$!Q80(*&%!M:!;8&!%&'9.*'!)6!Q80(*&%!L!'8),&5!*80*!*8&!

2)$2&(*90.!6%01&,)%C!5&7&.)(&5!-$!Q80(*&%!I!20$!/&!9'&5!*)!1&0'9%&!*8&!

%&'-.-&$2&!)6!0$!&2)'3'*&1!-$!%&'()$'&!*)!'&7&%&!5-'*9%/0$2&!&7&$*'4!'928!0'!

6.))5':!;8-'!6-$5-$+!80'!-1(.-20*-)$'!6)%!1&0'9%-$+!&2).)+-20.!%&'-.-&$2&!-$!

&2)'3'*&1'!+&$&%0..3:!!

;8&!6-%'*!*8%&&!%&'&0%28!280(*&%'!)6!*8-'!*8&'-'!b-:&:!Q80(*&%!E>Lc!6)29''&5!)$!

*8&!%).&!)6!6&&5/02C!(%)2&''&'!-$!&2)'3'*&1!53$01-2'!0$5!')9+8*!*)!

5&7&.)(!0$5!*&'*!83()*8&'&'!*80*!2)9.5!602-.-*0*&!&1(-%-20.!*&'*'!)6!

&2).)+-20.!%&'-.-&$2&:!!;8-'!29.1-$0*&5!-$!*8&!9$&=(&2*&5!%&'9.*!*80*!

'&0+%0''&'4!,8-28!805!&=(&%-&$2&5!8-+8!6.))5!-1(02*4!(&%'-'*&5!,-*8!$)!

280$+&!-$!/-)10''!6)..),-$+!*8&!6.))5:!#$! +7"13%/'F*'#!-$7&'*-+0*&5!8),!*8&!

(83'-).)+-20.!0$5!1)%(8).)+-20.!(.0'*-2-*3!)6!'&0+%0''&'4!,8-28!%&'9.*!-$!

.0%+&!70%-0*-)$!-$!*).&%0$2&!*)!280$+-$+!2)$5-*-)$'4!20$!(%)1)*&!(&%'-'*&$2&!

*)!'&7&%&!,&0*8&%!&7&$*'4!.-C&!6.))5':!;8&!*,&.7&!'&0+%0''!1&05),'!'*95-&5!

*8%)9+8)9*!*8-'!*8&'-'!805!5-66&%&$*!(83'-).)+-20.!0$5!1)%(8).)+-20.!

280%02*&%-'*-2'!*80*!2)%%&.0*&5!,-*8!*8&!+%05-&$*!)6!,0*&%!<90.-*3!-$!@)%&*)$!

A03:!@&05),'!*80*!0%&!28%)$-20..3!'9/H&2*&5!*)!())%!,0*&%!<90.-*3!805!

280%02*&%-'*-2'!*80*!10=-1-'&!.-+8*!20(*9%&4!'9++&'*-$+!*80*!(8)*)!

022.-10*-)$!*)!())%!2)$5-*-)$'!&$0/.&5!*8&1!*)!,-*8 '*0$5!*8&!&66&2*'!)6!

6.))5-$+:!Q)$7&%'&.34!1&05),'!*3(-20..3!'9/H&2*&5!*)!/&**&%!,0*&%!<90.-*3!

,&%&!$)*!022.-10*&5!(8&$)*3(-20..3!6)%!*8&!280$+&!-$!2)$5-*-)$'!6)..),-$+!

*8&!6.))5:!;8&!20(02-*3!)6!'&0+%0''!*)!050(*!(8&$)*3(-20..3!-'!.-C&.3!*)!066&2*!

*8&!&66-2023!)6!*8&!*8%&&!6&&5/02C!(%)2&''&'!-$!1-*-+0*-$+!-1(02*!0$54!

*8&%&6)%&4!&$80$2-$+!&2).)+-20.!%&'-.-&$2&:!!

Q)..&2*-7&.34!*8&!%&'9.*'!)6!5-66&%&$*!280(*&%'!'9++&'*!*80*!/3!6)29''-$+!)$!

*8&!%).&!)6!6&&5/02C!(%)2&''&'!-$!5%-7-$+!*8&!%&'-.-&$2&!)6!&2)'3'*&1'4!0$5!
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-$2)%()%0*-$+!*8-'!9$5&%'*0$5-$+!-$*)!2)$'&%70*-)$!0$5!%&'*)%0*-)$!&2).)+34!

,&!'8)9.5!807&!/&**&%!'922&''!-$!(%&5-2*-$+!0$5!(%&7&$*-$+!%&+-1&!'8-6*'!-$!

&2)'3'*&1':!!

F&,&0/,0(*'-#2#$*+#('-,$%-11*5("2(.**5"&'9(8%-'*##*#(
%*\6/%*#(+-,/$-%/,0(%*1&$/-,#7/8#(,-$(A6#$(/,5/'&$-%#(

#$!.-+8*!)6!+%),-$+!8910$!-1(02*!)$!*8&!&$7-%)$1&$*4!2)$'&%70*-)$!0$5!

%&'*)%0*-)$!02*-)$'!'*%-7&!*)!&$80$2&!*8&!(%)592*-7-*34!/-)5-7&%'-*3!0$5!

%&'-.-&$2&!)6!&2)'3'*&1':!;)!&$'9%&!*8&!'922&''!)6!'928!&66)%*'4!*8&%&!-'!0$!

-1(.-2-*!%&<9-%&1&$*!6)%!-5&$*-63-$+!*8&!C&3!(%)2&''&'!0$5!2)1()$&$*'!)6!

&2)'3'*&1'!*80*!20$!/&!1)$-*)%&5!*)!&$0/.&!0229%0*&!(%&5-2*-)$'!)6!%&+-1&!

'8-6*!b&:+:!;8%9'8!&*!0.:!ESSec:!?2).)+-20.!%&'-.-&$2&!*8&)%3!(%)7-5&'!0!

2)$2&(*90.!6%01&,)%C!6)%!9$5&%'*0$5-$+!*8&!53$01-2'!)6!2)1(.&=!

&2)'3'*&1'!0$5!6)%!-5&$*-63-$+!*8&!C&3!(%)2&''&'!*80*!5%-7&!*8&-%!'*%92*9%&!

0$5!69$2*-)$-$+!bA&$$&**!&*!0.:!ESSMc:!!

#$!*8&!(0'*!"S!3&0%'4!&2).)+-'*'!807&!/&+9$!*)!9$5&%'*0$5!*8&!%).&!)6!

6&&5/02C!(%)2&''&'!-$!*8&!'922&''69.!%&'*)%0*-)$!)6!5&+%05&5!80/-*0*'!b&:+:!

K95-$+!&*!0.:!ESSL4!K93C&%/93C!&*!0.:!ES"E4!`3'*%j1!&*!0.:!ES"Ec:!;8&'&!

%&7-&,'!9$-7&%'0..3!2)$2.95&!*80*!/%&0C-$+!*8&!'*%)$+!6&&5/02C!.))('!)6!

9$5&'-%0/.&!%&+-1&'!-'!C&3!6)%!'922&''69.!%&'*)%0*-)$:!_&%3!6&,!2)$'&%70*-)$!

)%!(%)*&2*-)$!(.0$'!6)%!79.$&%0/.&!80/-*0*'4!8),&7&%4!-$2)%()%0*&!&=(.-2-*!

02C$),.&5+&1&$*!)6!()*&$*-0.!$)$>.-$&0%!53$01-2'!/&*,&&$!-1(02*!

%&+-1&'!0$5!&2)'3'*&1!%&'()$'&!b&:+:!i)9$+!ESSSc:!;8&!10$0+&1&$*!)6!

79.$&%0/.&!&2)'3'*&1'!80'!-$'*&05!*%05-*-)$0..3!6)29''&5!)$!&$80$2-$+!

/-)5-7&%'-*3!0$5!-5&$*-63-$+!-1()%*0$*!'(&2-&'!0$5!.0$5'20(&!&.&1&$*'!

b?'*&'!&*!0.:!ES""c4!%0*8&%!*80$!*8&!C&3!(%)2&''&'!*80*!&$80$2&!&2).)+-20.!

%&'-.-&$2&:!V&'(-*&!2)$'-5&%0/.&!10$0+&1&$*!&66)%*4!*8&!2)$*-$9&5!5&2.-$&!

)6!10$3!&2)'3'*&1'!ba9+8&'!ESSI4!`3'*%j1!&*!0.:!ESSPc!5&1)$'*%0*&'!*80*!

*8-'!'*%0*&+3!80'!805!.-1-*&5!'922&''!0*!%&+-)$0.!0$5!+.)/0.!'20.&':!@0$0+-$+!

6)%!&2)'3'*&1!%&'-.-&$2&!80'4!*8&%&6)%&4!/&&$!(%)()'&5!0'!0!,03!*)!10$0+&!



Q80(*&%!T>!U&$&%0.!5-'29''-)$!!!!!!! !!"LS!

79.$&%0/.&!&2)'3'*&1'!b&:+:!K28&66&%!&*!0.:!ESS"4!A&..,))5!&*!0.:!ESSLc4!0$5!

20$!-1(%)7&!*8&!2)$2&(*90.!6)9$50*-)$!6)%!028-&7-$+!2)$'&%70*-)$!'922&''!

bW).C&!&*!0.:!ESSLc:!!

;8-'!'8-6*!*)!10$0+-$+!0$5!1)$-*)%-$+!6)%!&$80$2&5!%&'-.-&$2&!80'!%&2&-7&5!

-$2%&0'-$+!0**&$*-)$!-$!*8&!.-*&%0*9%&!b&:+:!Q0%(&$*&%!&*!0.:!ESS"4!A&..,))5!&*!

0.:!ESSL4!70$!`&'!&*!0.:!ESSNc4!/9*!*8&%&!0%&!6&,!+9-5&.-$&'!6)%!10$0+&%'!*)!

-1(.&1&$*!-$!(%02*-2&:!@)$-*)%-$+!(%)+%01'!*80*!*%02C!*8&!'922&''!)6!

10$0+&1&$*!02*-)$'!*&$5!*)!)$.3!1&0'9%&!-1(02*!0$5!'*0*&!70%-0/.&'!b&:+:!

a9+8&'!&*!0.:!ES"Sc:!a),&7&%4!&2)'3'*&1'!*80*!0%&!2)$*%)..&5!/3!6&&5/02C!

(%)2&''&'!&=8-/-*!5-'(%)()%*-)$0*&!%&'()$'&'!*)!280$+&'!-$!-1(02*!b0'!

'8),$!-$!Q80(*&%!Ec4!10C-$+!*8&!*%&$5'!-$!*%05-*-)$0.!1)$-*)%-$+!-$5-20*)%'!

5-66-29.*!*)!-$*&%(%&*:!`91&%)9'!0.*&%$0*-7&'!*)!1)$-*)%-$+!*%05-*-)$0.!'*0*&!

70%-0/.&'!807&!/&&$!'9++&'*&5!0'!()*&$*-0.!'9%%)+0*&'!6)%!%&'-.-&$2&!

1&0'9%&'4!-$2.95-$+R!/-)5-7&%'-*3!b&:+:!@02D%*89%!"eMM4!W-'28&%!&*!0.:!ESSTc4!

69$2*-)$0.!+%)9('!b[0.C&%!d!^0$+%-5+&!ESSE4!`3'*%j1!ESST4!K9$5'*%)1!&*!

0.:!ES"Ec!0$5!+&$&*-2!5-7&%'-*3!b&:+:!a9+8&'!d!K*028),-2]!ESSL4!O&9'28!&*!0.:!

ESSMc:![8-.&!*8&'&!'9%%)+0*&'!%&(%&'&$*!0!'*&(!*),0%5!5&7&.)(-$+!/&**&%!

%&'-.-&$2&!1)$-*)%-$+!-$5-20*)%'4!*8&!%&'9.*'!)9*.-$&5!-$!Q80(*&%!L!0$5!

&.'&,8&%&!b&:+:!Q911-$+!&*!0.:!ESSMc!'8),!*8&!-1()%*0$2&!)6!

9$5&%'*0$5-$+!*8&!%&.0*-)$'8-('!/&*,&&$!&2)'3'*&1!2)1()$&$*'!%0*8&%!

*80$!').&.3!1)$-*)%-$+!280$+&'!-$!&028!2)1()$&$*!-$!-').0*-)$:!;8-'!

)9*2)1&!%&6.&2*'!*8&!602*!*80*!%&'-.-&$2&!-'!2)$*&=*>5&(&$5&$*!0$54!

*8&%&6)%&4!-'!2)$*-$+&$*!)$!*8&!$0*9%&!0$5!'20.&!)6!*8&!5-'*9%/0$2&!%&+-1&!

-1(02*-$+!*8&!&2)'3'*&14!0'!,&..!0'!*8&!'20.&!)6!*8&!&2)'3'*&1!-*'&.6!b&:+:!

Q0%(&$*&%!&*!0.:!ESS"c:!!

The importance of scale in measuring resilience 

@-'10*28&'!-$!'20.&!/&*,&&$!5-'*9%/0$2&4!&2)'3'*&1!%&'()$'&!0$5!

10$0+&1&$*!0%&!)$&!)6!*8&!(%-10%3!209'&'!)6!60-.9%&!-$!2)$'&%70*-)$!0$5!

%&'*)%0*-)$!02*-)$!b^95,-+!d!K1-*8!ESSM4!Q911-$+!&*!0.:!ESST4!V&7-2*)%!&*!

0.:!ES"Sc:!Q)$'&%70*-)$!0$5!%&'*)%0*-)$!02*-7-*-&'!0%&!2)11)$.3!9'&5!6)%!*8&!

10-$*&$0$2&!)6!%&'-.-&$*4!69$2*-)$-$+!&2)'3'*&1'!bQ05)**&!&*!0.:!ES""c:!



Q80(*&%!T>!U&$&%0.!5-'29''-)$!!!!!!! !!"L" !

K(0*-0.!&2).)+3!0$5!&2)'3'*&1!69$2*-)$-$+!0%&!)6*&$!-$*&+%0*&5!-$*)!10%-$&!

'(0*-0.!(.0$$-$+!*8)9+8!,8).&>)6>&2)'3'*&1!10$0+&1&$*!bW).&3!&*!0.:!

ES"Sc4!/9*!*8&%&!-'!)6*&$!0!5-'2)$$&2*!/&*,&&$!*8&!'20.&!)6!(%)*&2*-)$!

(%)+%01'!0$5!*8&!'20.&!)6!*8&!5-'*9%/0$2&!%&+-1&!*80*!9.*-10*&.3!5%-7&'!

&2)'3'*&1!69$2*-)$-$+!b&:+:!K*&7&$'!d!Q)$$)..3!ESSM4!K&.-+!d!A%9$)!ES"Sc:!

W)%!&=01(.&4!*8&!%).&!)6!/-)%&+-)$0.>'20.&!6&&5/02C!(%)2&''&'!/&*,&&$!

6)%&'*'!0$5!+.)/0.!0*1)'(8&%-2!2)$5-*-)$'!-'!&''&$* -0.!6)%!9$5&%'*0$5-$+!

2.-10*&!%&.0*&5!5-'*9%/0$2&!0*!0!.)20.!'20.&!b&:+:!A)$0$!ESSPc:!K-1-.0%.34!*8&!

5&+%050*-)$!0$5!5-'*%-/9*-)$!)6!2)0'*0.!80/-*0*'4!.-C&!2)%0.!%&&6'!0$5!

'&0+%0''&'4!-'!)6*&$!5%-7&$!/3!%&+-)$0.!0$5l)%!+.)/0.!'*%&'')%'!b&:+:![032)**!

&*!0.:!ESSe4!70$!5&%!a&-5&!&*!0.!ES"Sc4!,8-28!,-..!/&!5-66-29.*!)%!-1()''-/.&!*)!

)66'&*!').&.3!,-*8!.)20.>'20.&!10$0+&1&$*!02*-)$'!'928!0'!10%-$&!(%)*&2*&5!

0%&0'!bU%0801!&*!0.:!ESSPc:!@0$0+-$+!*8&!%&'()$'&!)6!2)0'*0.!80/-*0*'!*)!

-1(02*'4!*8&%&6)%&4!5&(&$5'!)$!10*28-$+!*8&!%&.0*-)$'8-('!/&*,&&$!

&2)'3'*&1!2)1()$&$*'!0*!(.0$*4!1&05),!0$5!.0$5'20(& !'20.&'4!/)*8!

'(0*-0..3!0$5!*&1()%0..3:!a),!0$!&2)'3'*&1!%&'()$5' !*)!5-'*9%/0$2&!

5&(&$5'!9()$!*8&!2919.0*-7&!&66&2*!)6!2)$29%%&$*!-1(02*'4!,8-28!)(&%0*&!

)7&%!19.*-(.&!'20.&'4!*8&%&/3!%&'9.*-$+!-$!19.*-(.&!&2)'3'*&1!%&'()$'&'!

02%)''!*8&!%0$+&!)6!'20.&'!b&:+:!J0-$&!&*!0.:!"eePc:!;8-'!&66&2*!)6!'20.&!)$!*8&!

-$*&%02*-)$'!01)$+!&2)'3'*&1!2)1()$&$*'!10C&'!<90$* -*0*-7&!(%&5-2*-)$'!

%&+0%5-$+!*8&!'922&''!)6!.)20.>'20.&!10$0+&1&$*!(%)+%01'!7&%3!5-66-29.*!

b&:+:!X&$5%-2C!&*!0.:!ESSPc:!D22)9$*-$+!6)%!*8&!'20.&!0$5!*8&!53$01-2!0$5!

2)1(.&=!$0*9%&!)6!-$*&%02*-)$'!01)$+!&2)'3'*&1!2)1()$&$*'!-'4!*8&%&6)%&4!

&''&$*-0.!6)%!*8&!2)$'&%70*-)$4!10$0+&1&$*!0$5!1)$-*)%-$+!)6!&2).)+-20.!

%&'-.-&$2&!bD$5&%-&'!&*!0.:!ESSTc:!!

Species specific modes of resilience in seagrasses  

;8&!%&'-.-&$2&!)6!0!'&0+%0''!'(&2-&'!*)!280$+-$+!-1(02*!-'!1&5-0*&5!/3!

'(&2-&'>'(&2-6-2!.-6&>8-'*)%3!'*%0*&+-&':!W0'*!+%),-$+!&(8&1&%0.!'(&2-&'!'928!

0'!1&1/&%'!)6!*8&!G&-/<>4-&'+&$9'!'92291/!<9-2C.3!*)!5&*&%-)%0*-$+!,0*&%!

<90.-*3!b&:+:!^)$+'*066!&*!0.:!"eeec4!/9*!()''&''!/%)05!%&2%9-*1&$*!'*%0*&+-&'4!

(%)592-$+!.0%+&!$91/&%'!)6!'&&5'!<9-2C.3!*80*!0..),'!60'*!%&2)7&%3!b&:+:!X9)!

&*!0.:!"eeIc:!#$!2)$*%0'*4!.)$+>.-7&5!0$5!'.),!+%),-$+!+&$&%0!.-C&!D/+4;/#4&!



Q80(*&%!T>!U&$&%0.!5-'29''-)$!!!!!!! !!"LE!

&1(.)3!'*%0*&+-&'!*)!'*%)$+.3!%&'-'*!5-'*9%/0$2&4!-$2.95-$+!.0%+&%!20(02-*3!*)!

'*)%&!20%/)835%0*&'!0$5!5&$'&%!0/)7&!0$5!/&.),!+%)9$5!/-)10''!*80*!

&$0/.&'!0!+%&0*&%!01)9$*!)6!'&5-1&$*!/066.-$+!0$5!'*0/-.-'0*-)$:!Y$2&!.)'*4!

8),&7&%4!6)%!'(&2-&'!,-*8!*8-'!'*%0*&+3!%&2)7&%3!7-0!'&=90.!%&(%)592*-)$!20$!

/&!&=*%&1&.3!'.),:!K(&2-&'!)6!*8&!+&$9'!9/+650&?!-$2.95-$+!98'(*5--504!

'*95-&5!-$!*8-'!*8&'-'4!5-'(.03!'*%0*&+-&'!/&*,&&$!*8&'&!*,)!&=*%&1&':!;8&3!

20$!/&!/)*8!8-+8.3!6&29$5!b&:+:!Y%*8!&*!0.:!ESST/c!0$5!20(0/.&!)6!6)%1-$+!

.0%+&!0$5!.)$+>.-7&5!2.)$&'!b&:+:!O&9'28!&*!0.:!ESSMc:!;8&!.-6&>8-'*)%3!'*%0*&+3!

)6!0!'(&2-&'!,-..4!*8&%&6)%&4!807&!%01-6-20*-)$'!6)%!-*'!1&0'9%&1&$*!0$5!

10$0+&1&$*4!,-*8!70%-0*-)$!-$!*8&!'*%&$+*8!)6!6&&5/02C!(%)2&''&'!/&*,&&$!

'(&2-&'!1)5&%0*-$+!*8&-%!0/-.-*3!*)!%&'-'*!280$+&'!-$!-1(02*:!;8-'!-'!0$!

-1()%*0$*!5-'*-$2*-)$!,8&$!(0%01&*&%-'-$+!1)5&.'!*80*!5&'2%-/&!*8&!

*%0H&2*)%3!)6!'&0+%0''!&2)'3'*&1'!6)..),-$+!280$+&'!-$!2)$5-*-)$':!b&:+:!

Q80(*&%!Ec:!

;8&!%&'9.*'!(%&'&$*&5!-$!*8-'!*8&'-'!807&!'-+$-6-20$*!%01-6-20*-)$'!6)%!.)20.!

&2)'3'*&1!10$0+&1&$*:!;8&!%&'()$'&!*)!6.))5!-1(02*! -$!*8&!'&0+%0''!

1&05),'!'*95-&5!,&%&!)(()'-*&!*)!)9%!0!(%-)%-!&=(&2*0*-)$'!-$!*80*!

1&05),'!1)'*!-1(02*&5!,&%&!1)%&!%&'-'*0$*!b&:+:!Q80(*&%!Lc!0$5!/&**&%!

'9-*&5!(8&$)*3(-20..3!b&:+:!Q80(*&%!Mc!*)!*8&!())%!2)$5-*-)$'!6)..),-$+!*8&!

6.))5!*80$!,&%&!*8&!.&''!-1(02*&5!1&05),':!;8&!1&05 ),'!.&''!-1(02*&5!/3!

*8&!6.))5!807&4!-$!(%&7-)9'!2&$'9'&'!)6!'&0+%0''!-$!@)%&*)$!A03!b&:+:!i)9$+!

d!X-%C10$!"eNM4!a3.0$5!&*!0.:!"ePe4!?a@J!ES"Sc4!/&&$!2)$'-5&%&5!*)!/&!-$!

0!$&0%!(%-'*-$&!'*0*&!0$54!*8&%&6)%&4!0.')!2)$'-5&%&5!.-C&.3!*)!,-*8'*0$5!

-1(02*'!.-C&!6.))5'!6)%!.)$+&%:!D'!'9284!.)20.!10$0+&1&$*!02*-)$'!b&:+:!

?$7-%)$1&$*0.!J%)*&2*-)$!J).-23!b[0*&%c!V?O@!ES"Sc!807&!8-+8.-+8*&5!*8&!

-1()%*0$2&!)6!(%)*&2*-$+!*8&!1)%&!-1(02*&5!1&05),'!-$!*8&!/03:!;8-'!

&1(80'-'!'8)9.5!/&!%&2)$'-5&%&5!,-*8!0!7-&,!*)!(%)7-5-$+!+%&0*&%!

(%)*&2*-)$!6)%!1&05),'!29%%&$*.3!2)$'-5&%&5!0'!(%-'*-$&:!;8-'!-'!&'(&2-0..3!

-1()%*0$*!-$!*8&!.-+8*!)6!*8&!-$2%&0'&!-$!'&7&%&!&7&$*'!.-C&!232.)$&'!0$5!

6.))5'!(%&5-2*&5!6)%!')9*8&0'*!B9&&$'.0$5!bQK#OY!ESSNc:!



Q80(*&%!T>!U&$&%0.!5-'29''-)$!!!!!!! !!"LI !

?E$*,5/,0($7*('-,'*8$($-(/5*,$/.2(.**5"&'9(8%-'*##*#(/,(
-$7*%(*'-#2#$*+#(

#5&$*-63-$+!*8&!(%)2&''&'!0$5!1&280$-'1'!*80*!2)$*%).!*8&!*%0H&2*)%3!)6!

&2)'3'*&1'!/&*,&&$!%&+-1&'!80'!/&&$!5&'2%-/&5!0'!)$&!)6!*8&!10H)%!

89%5.&'!-$!-$*&+%0*-$+!&2).)+-20.!%&'-.-&$2&!*8&)%3!-$!2)$'&%70*-)$!0$5!

%&'*)%0*-)$!(%02*-2&'!b&:+:!K95-$+!&*!0.:!ESSL4!;8%9'8!&*!0.:!ESSe4!K93C&%/93C!

&*!0.:!ES"Ec:!#5&$*-63-$+!0$5!2)..&2*-$+!50*0!%&.&70$*!*)!&2).)+-20.!(%)2&''&'!

20$!/&!5-66-29.*4!&'(&2-0..3!-$!0!.)20.!2)$*&=*!b&:+:!U%&28!d!Q).&'!ES"S4!W).&3!

&*!0.:!ES"Sc4!0$5!*8-'!20$!066&2*!*8&!5&+%&&!)6!'922&''!)6!2)$'&%70*-)$!0$5!

10$0+&1&$*!(%)H&2*'!b&:+:!K3(80%5!&*!0.:!ES""c:!;8&!5&+%&&!*)!,8-28!*8&!

&=(&%-1&$*0.!6%01&,)%C!5&7&.)(&5!0$5!-1(.&1&$*&5!-$!*8-'!*8&'-'!20$!/&!

0((.-&5!*)!)*8&%!&2)'3'*&1'!*80*!&=8-/-*!$)$>.-$&0%!&2)'3'*&1!53$01-2'!

5&(&$5'!9()$!*8&!2)%%&2*!280%02*&%-'0*-)$!)6!*8&!*8%&&!&2)'3'*&1!

2)1()$&$*':!;8&!2)1(.&=!$&*,)%C!)6!-$*&%02*-)$'!01) $+!5-'*9%/0$2&!

%&+-1&'4!(83'-20.!2)$5-*-)$'!0$5!'(&2-&'!(%&'&$*!-'!)6*&$!5-66-29.*!6)%!

&$7-%)$1&$*0.!10$0+&%'!*)!$&+)*-0*&4!()*&$*-0..3!10'C-$+!*8&!(%&'&$2&!)6!

6&&5/02C!(%)2&''!b&:+:!5&i)9$+!&*!0.:!ESSPc:!#5&$*-63-$+!*8&!%&.&70$*!

2)$*%)..-$+!6&&5/02C!(%)2&''&'!-'!(0%*-29.0%.3!5-66-29.*!b&:+:![0.C&%!d!@&3&%'!

ESSL4!;8%9'8!&*!0.:!ESSe4!K93C&%/93C!&*!0.:!ES"Ec!0$5!0!10H)%!89%5.&!6)%!

10$0+-$+!*8&'&!*3(&'!)6!&2)'3'*&1'!b'&&!Q80(*&%!Ec:!`&7&%*8&.&''4!*8&%&!

0%&!2&%*0-$!2)11)$0.-*-&'!/&*,&&$!*8&!*3(&'!)6!6&&5/02C'!(%&'&$*!-$!

$0*9%0.!&2)'3'*&1'!*80*!0%&!C$),$!*)!&=(&%-&$2&!%&+-1&!'8-6*'!b;0/.&!T:"c:!

D..!)6!*8&!&2)'3'*&1'!'9110%-'&5!2)$*0-$!80/-*0*!6)%1-$+!'(&2-&'4!)%!

+%)9('!)6!'(&2-&'!*80*!0%&!2)$'-5&%&5!'*%)$+!&2)'3'*&1!&$+-$&&%'4!,8-28!

5-%&2*.3!066&2*!*8&!(%&70-.-$+!&$7-%)$1&$*0.!2)$5-*-)$'!b'&&!%&6&%&$2&'!2-*&5!

-$!;0/.&!T:"c:!;8&!10H)%-*3!)6!6&&5/02C!(%)2&''&'!2-*&5!-$!*8&'&!&=01(.&'!

-$7).7&!-$*&%02*-)$'!0*!.),!*%)(8-2!.&7&.'!b'&&!%&6&%&$2&!2-*&5!-$!;0/.&!"c:!

W)%!&=01(.&4!*8&!(%)2&''&'!*80*!2)$*%).!*8&!%&'-'*0$2&!)6!*8&!)%-+-$0.!

%&+-1&'!*)!%&+-1&!'8-6*!0%&!*3(-20..3!-$*&%02*-)$'!/&*,&&$!(%-10%3!

(%)592&%'!0$5!"'* !)%5&%!2)$'91&%'!b&:+:!+%0]&%'!)$!0.+0&c:!#$!*8&!10H)%-*3!)6!

*8&!&2)'3'*&1'!%&7-&,&54!80/-*0*!6)%1-$+!'(&2-&'4!,8-28!6)%1!*8&!/0'-'!)6!

&2)'3'*&1'!0$5!1&5-0*&!6&&5/02C!(%)2&''&'4!0%&!.)'*!6)..),-$+!%&+-1&!'8-6*:!



Q80(*&%!T>!U&$&%0.!5-'29''-)$!!!!!!! !!"LL !

;8-'!%&'9.*'!-$!*8&!9$2)9(.-$+!)6!6&&5/02C!(%)2&''&'!6%)1!*8&!/-)*-2!

2)1()$&$*'!)6!*8&!&2)'3'*&1:!;8&!'922&''69.!%&'*)%0*-)$!)6!&2)'3'*&1!

&$+-$&&%'!%&<9-%&'!%&>2)9(.-$+!)6!*8&!0/-)*-2!0$5!/-)*-2!2)1()$&$*'!)6!

&2)'3'*&1'!b&:+:!A3&%'!&*!0.:!ESSTc:!?2)'3'*&1'!*80*!2)$*0-$!&2)'3'*&1!

&$+-$&&%'!0%&4!8),&7&%4!)6*&$!2)$'-5&%&5!1)%&!.-C&.3!*)!&=8-/-*!'*%)$+.3!

2)9(.&5!6&&5/02C!(%)2&''&'!b&:+:!V-5801!&*!0.:!ESSMc!0$54!*8&%&6)%&4!0%&!

1)'*!.-C&.3!*)!%&<9-%&!$)$>'922&''-)$0.!10$0+&1&$*:!D55-*-)$0..34!*8&!

-5&$*-6-20*-)$!)6!6&&5/02C!(%)2&''&'!-$!2)1(.&=!0$5!53$01-2!&2)'3'*&1'!

'8)9.5!*0%+&*!*8&!602*)%'!*80*!066&2*!*8&!7-0/-.-*3!0$5!(&%'-'*&$2&!)6!

&2)'3'*&1!&$+-$&&%':!!



Q80(*&%!T>!U&$&%0.!5-'29''-)$! !"LM!

;0/.&!T:":!K9110%3!)6!(9/.-'8&5!&=01(.&'!)6!6&&5/02C!(%)2&''&'!bWAJc!-$!&2)'3'*&1':!WAJ'!*80*!(%)1)*&!*8&!%&'-'*0$2&!-$!*8&!)%-+-$0.!
%&+-1&!0$5!*8)'&!*80*!(%)8-/-*!*8&!%&2)7&%3!)6!5&+%05&5!&2)'3'*&1'!0%&!-$2.95&5:!;8&!*%)(8-2!.&7&.'!0*!,8-28!&028!(%)2&''!-$*&%02*'!*)!
2)$6&%!%&'-'*0$2&!*)!-1(02*!-'!0.')!-$2.95&5:!;%)(8-2!.&7&.!)6!*8&!-$*&%02*-)$!1&0'9%&'F!"4!WAJ!-$7).7&'!)$.3!*8&!(%-10%3!(%)592&%F!"RE4!WAJ!
)229%'!/&*,&&$!*8&!(%-10%3!(%)592&%!0$5!.),&'*!2)$'91&%!.&7&.F!J83'F!WAJ!-'!2)$*%)..&5!/3!(83'-20.!(%)2&''&'4!EF!WAJ!)229%'!0*!*8&!.),&'*!
2)$'91&%!.&7&.F!ERI4!WAJ!)229%'!/&*,&&$!.),&'*!.&7&.!2)$'91&%'!0$5!*8&-%!(%&50*)%':!!

Y/4:4-"&'/%:4A%' M%:/"6%6'/%:4A%'
8#"A1&%'2=23%A' @%%65"0;'1/,0%22%2'

1/,A,34-:'/%2423"-0%'
3,'/%:4A%'274.3'

R/,1740'&%H%&',.'
37%'4-3%/"034,-'

@%%65"0;2'1/,745434-:'
/%0,H%/='3,',/4:4-"&'/%:4A%'

R/,1740'&%H%&',.'
37%'4-3%/"034,-'

>%.%/%-0%'

Q)%0.!%&&6'l0.+0.!%&&6'! D.+0.!+%0]-$+!%0*&'!
Q)%0.R!0.+0.!+%),*8!
%0*&'!
Q)%0.!1)%*0.-*3R!0.+0.!
+%),*8!%0*&'!

"RE!
"RE!

"RE!

U%),*8!%0*&'!)6!9$(0.0*0/.&!
0.+0&!
Q)%0.!%&2%9-*1&$*!%0*&'!

"RE!

E!

@91/3!d!K*&$&2C!
bESSPc!

X&.(!6)%&'*'l9%28-$!
/0%%&$'!

X&.(!%&2%9-*1&$*!%0*&'!
X&.(!&=*&$*R!9%28-$!
+%0]-$+!%0*&'!
Q0.20%&)9'!2)%0..-$&!
0.+0&!&=*&$*!

"!
"RE!

"!

K&0!9%28-$!%&2%9-*1&$*!
D.+0.!+%0]-$+!%0*&'!!

E!
"RE!

K*&$&2C!&*!0.:!
bESSEc!

K&0+%0''l!9$7&+&*0*&5! K&5-1&$*!/066.-$+!%0*&'! J83'R"! K&5-1&$*!
%&'9'(&$'-)$l1)/-.-*3!

J83'! _0$!5&%!a&-5&!&*!0.:!
bESSNc!

D.+0.!+%0] -$+!%0*&' " RE K&5-1 &$*!*) =-2-*3 J83' R"
` 9*%-&$*!9( *0C&!%0*&' J83' R" D.+0.!+%) , *8!%0*&' "

`0*9%0..3!9$7&+&*0*&5!')6*!
/)**)1!
80/-*0*'l6-.01&$*)9'!0.+0&!

U%),*8!%0*&'!)6!
1-2%)(83*)/&$*8)'!
.03&%!

"! K&5-1&$*!*)=-2-*3!
W-.01&$*)9'!0.+0.!
&=*&$*l/-)10''!

J83'R"!
"!

K9$5/02C!&*!0.:!
bESSIc!

Y3'*&%!%&&6'l9$7&+&*0*&5!
'9/'*%0*&!

Y3'*&%!6&&5-$+!%0*&'R!
(83*)(.0$C*)$!+%),*8!
%0*&'!
Y3'*&%!'(0*!'&**.&1&$*!
%0*&'!

"RE!

E!

K&5-1&$*!
%&'9'(&$'-)$l1)/-.-*3!

J83'! ^)*]&!&*!0.:!bESSTc!
K289.*&!&*!0.:!bESSec!

[))5.0$5'l+%0''.0$5'! U%0]-$+!%0*&'!)6!,))53!
'&&5.-$+'!

"RE! K&&5.-$+!%&2%9-*1&$*!
a&0*l.-+8*!%&6.&2*0$2&!

"!
J83'!

V9/.-$!&*!0.:!b"eeSc!



Q80(*&%!T>!U&$&%0.!5-'29''-)$! !"LT!

K805-$+! "!

U%0''.0$5'l,))5.0$5'! [0*&%!(&$&*%0*-)$!
%0*&'!
U%0]-$+!%0*&'!

J83'!

"RE!

[0*&%!(&$&*%0*-)$!%0*&'!
[))53!7&+&*0*-)$R!+%0''!
+%),*8!%0*&'!

J83'!
"!

O&-*C&%C!d!70$!5&!
X)((&.!b"eeNc!

W)%&'*l5&'&%*-6-20*-)$! J.0$*!+%),*8!
a&0*!0/')%(*-)$!
?70()%0*-)$!

"!
J83'R"!
J83'!

a&0*l.-+8*!%&6.&2*0$2&!
O0*&'!)6!*)(')-.!.)''!

J83'!
J83'!

W).&3!&*!0.:!bESSIc!

J&.0+-2!)2&0$!'3'*&1'! W%&'8,0*&%!-$6.),! J83'! a0%&!d !@0$*90
bESSIc!

W%&'8,0*&%!.0C&'! J83*)(.0$C*)$!
/-)10''!+%),*8!%0*&'!
J83*)(.0$C*)$!+%0]-$+!
%0*&'!

"!

"RE!

K&5-1&$*!%&'9'(&$'-)$!
I&<>#4&!(%&50*-)$!%0*&'!

J83'!
ERI!

Q0%(&$*&%!&*!0.:!
b"eeec!



O&6&%&$2&'!!!!!!! !"LN!

3-,'16#/-,( !

?2).)+-20.!%&'-.-&$2&!%&6&%'!*)!*8&!0/-.-*3!)6!0$!&2)'3'*&1!*)!%&'-'*!)%!%&2)7&%!

6%)1!-1(02*!,-*8)9*!280$+-$+!'*%92*9%&!)%!69$2*-)$:!D((.3-$+!&2).)+-20.!

%&'-.-&$2&!*8&)%3!*)!&2)'3'*&1'!*)!(%)7-5&!0$!&1(-%-20.!1&0'9%&!)6!

%&'-.-&$2&4!*8&%&6)%&4!%&<9-%&'!0$!9$5&%'*0$5-$+!)6!*8&!(%)2&''&'!*80*!

2)$*%).!*80*!0/-.-*3:!A3!6)29''-$+!)$!*8&!%&.0*-)$'8-(!/&*,&&$!*8&!&''&$*-0.!

2)1()$&$*'!)6!&2)'3'*&1'!*80*!2)$*%).!&2).)+-20.!%&'-.-&$2&!b-:&:!-1(02*'4!

6&&5/02C!(%)2&''&'!0$5!&2).)+-20.!%&'()$'&'c4!*8-'!*8&'-'!80'!5&1)$'*%0*&5!

*80*!*8&!/&807-)9%!)6!6&&5/02C!(%)2&''&'!(%)7-5&'!0$!07&$9&!6)%!*8&!5-%&2*!

&1(-%-20.!1&0'9%&1&$*!)6!&2).)+-20.!%&'-.-&$2&:!Q)..&2*-7&.34!*8-'!*8&'-'!

5&7&.)('!0$5!*&'*'!0!(%)2&''>/0'&5!6%01&,)%C!6)%!0''&''-$+!*8&!%&'-.-&$2&!

)6!&2)'3'*&1'!*)!-1(02*'4!,8-28!,-..!(%)7-5&!0!(.0* 6)%1!6)%!-1(%)7-$+!

&$7-%)$1&$*0.!5&2-'-)$>10C-$+!0$5!10=-1-'-$+!*8&!'922&''!)6!2)$'&%70*-)$!

0$5!%&'*)%0*-)$!(%)+%01':!!



O&6&%&$2&'!!!!!!! !"LP!

References 

D/0.!?4!U%&&$6-&.5!J4!A9$$!K4!;0%*&!V!bESSTc!a&0.*83!,0*&%,03'R!8&0.*83!
20*281&$*'f0$!-$*&+%0*&5!%&'&0%28l10$0+&1&$*!(%)+%01!*)!9$5&%'*0$5!0$5!
%&592&!-1(02*'!)6!'&5-1&$*'!0$5!$9*%-&$*'!)$!,0*&%,03'!-$!B9&&$'.0$54!
D9'*%0.-0:!#$R!r8)9!{4!^-!Z4!K8&$!a;4!X-*'9%&+0,0!@4!r80$+!i:!W%)$*-&%'!)6![[[!
O&'&0%28!0$5!V&7&.)(1&$*>DJ[&/:!J(:!""ET>""IM:!

D/0.!?U4!^)$&%0+0$!`4!A),&$!J4!J&%%3!QZ4!G53!Z[4!V&$$-')$![Q!b"eeLc!
J83'-).)+-20.!0$5!1)%(8).)+-20.!%&'()$'&'!)6!*8&!'& 0+%0''!9/+650&',&<04,/0#44!
D'28&%'4!*)!.-+8*!-$*&$'-*3:!Z)9%$0.!)6!?=(&%-1&$*0.!@0%-$&!A-).)+3!0$5!?2).)+3!
"NPR""If"Ee!

D5&10!?A4!U%))*H0$'!DJ!bESSIc!J)''-/.&!()'-*-7&>6&&5/02C!1&280$-'1'R!(.0$*'!
280$+&!0/-)*-2!')-.!(0%01&*&%'!-$!,&*!20.20%&)9'!59$&!'.02C':!J.0$*!?2).)+3!
"TNR"L"f"Le!

D+9-.&%0!JD4!W&%$|$5&]!D4!W&%$|$5&]!O4!O91x!O4!K0.1&%}$!D!bES""c!A03&'-0$!
$&*,)%C'!-$!&$7-%)$1&$*0.!1)5&..-$+:!?$7-%)$1&$*0.!@)5&..-$+!0$5!K)6*,0%&!
ETR"INTf"IPP!

D.2)7&%%)!;4!r-11&%10$!OQ4!X)8%'!VU4!D./&%*&!OK!b"eeec!O&')9%2&!0..)20*-)$!0$5!
'92%)'&!1)/-.-]0*-)$!-$!.-+8*>.-1-*&5!&&.+%0''!9/+650&'(&04#&:!@0%-$&!?2).)+3!
J%)+%&''!K&%-&'!"PNR"E"f"I"!

D.2)7&%%)!;4!@0$]0$&%0!@4!O)1&%)!Z!bESS"c!D$$90.!1&*0/).-2!20%/)$!/0.0$2&!)6!
*8&!'&0+%0''!D/+4;/#4&'/,5&#4,&R!*8&!-1()%*0$2&!)6!20%/)835%0*&!%&'&%7&':!
@0%-$&!?2).)+3!J%)+%&''!K&%-&'!E""R"SM>""T:!

D.2)7&%%)!;4!@0%-0$-!K!bESSLc!J0**&%$'!)6!6-'8!0$5!'&0!9%28-$!+%0]-$+!)$!*%)(-20.!
#$5)>J02-6-2!'&0+%0''!/&5':!?2)+%0(83!ENRIT"fITM!

D..&$!QV4!A%&'8&0%'!VV!b"eePc!V%)9+8*>-$592&5!'8-6*!)6!0!6)%&'*>,))5.0$5!
&2)*)$&R!%0(-5!.0$5'20(&!%&'()$'&!*)!2.-10*&!70%-0*-)$:!J%)2&&5-$+'!)6!*8&!
`0*-)$0.!D205&13!)6!K2-&$2&'!eMR"LPIef"LPLE!

D$5&%-&'!Z@4![0.C&%!Aa4!X-$]-+!DJ!bESSTc!W-6*&&$!,&55-$+'!0$5!0!69$&%0.R!20'&!
'*95-&'!0$5!%&'-.-&$2&>/0'&5!10$0+&1&$*:!?2).)+3!d!K)2-&*3!""RE"!

D$5&%'&$!;4!Q0%'*&$'&$!Z4!a&%$|$5&]>U0%2x0!?4!V90%*&!Q@!bESSec!?2).)+-20.!
*8%&'8).5'!0$5!%&+-1&!'8-6*'R!0((%)028&'!*)!-5&$*-6-20*-)$:!;%&$5'!-$!?2).)+3!d!
?7).9*-)$!ELRLefMN!

D$5&%')$!@Z4![-..-'!;Z!bESSIc!Q0$)$-20.!D$0.3'-'!)6!J%-$2-(0.!Q))%5-$0*&'R!0!G'&69.!
@&*8)5!)6!Q)$'*%0-$&5!Y%5-$0*-)$!6)%!?2).)+3:!?2).)+3!PLRM""fMEM!

D$5&%')$!@Z4!Q%-'*!;Y4!Q80'&!Z@4!_&..&$5!@4!#$)93&!AV4!W%&&'*)$&!D^4!K0$5&%'!`Z4!
Q)%$&..!a_4!Q)1-*0!^K4!V07-&'!XW!bES""c!`07-+0*-$+!*8&!19.*-(.&!1&0$-$+'!)6!~!
5-7&%'-*3R!0!%)0510(!6)%!*8&!(%02*-2-$+!&2).)+-'*:!?2).)+3!^&**&%'!"LR"e>EP!

D$5&%')$!@Z4!U)%.&3!O`4!Q.0%C&!XO!bESSPc!J&%10$)70t!6)%!J%-1&%R!U9-5&!*)!
K)6*,0%&!0$5!K*0*-'*-20.!@&*8)5':!J.31)9*8!@0%-$&!^0/)%0*)%34!J.31)9*84!GX!



O&6&%&$2&'!!!!!!! !"Le !

D`r?QQ!bESSSc!D9'*%0.-0$!0$5!`&,!r&0.0$5!U9-5&.-$&'!6)%!W%&'8!0$5!@0%-$&!
[0*&%!B90.-*3>_).91&!"R!;8&!U9-5&.-$&':!`0*-)$0.![0*&%!B90.-*3!@0$0+&1&$*!
K*%0*&+3!

D()'*).0C-!?;4!_-]]-$-!K4!X0%0C0''-'!#!bES"Ec!^&06!7':!&(-(83*&!$-*%)+&$!9(*0C&!-$!0!
$9*%-&$*!&$%-28&5!@&5-*&%%0$&0$!'&0+%0''!bD/+4;/#4&'/,5&#4,&c!1&05),:!
D<90*-2!A)*0$3!eTRMP>TE!

D%$)$&!ZD!###4!Z0')$-!O^4!^9228&'-!DZ4!^0%'&$!ZV4!^&+&%!?D4!K8&%%3!OD4!^9)!i4!K28-1&.!
VK4!_&%/9%+!JKZ!bES""c!D!2.-10*-20..3!&=*%&1&!3&0%!80'!.0%+&!-1(02*'!)$!QL!
'(&2-&'!-$!*0..+%0''!(%0-%-&!&2)'3'*&1'!/9*!)$.3!1-$)%!&66&2*'!)$!'(&2-&'!
%-28$&''!0$5!)*8&%!(.0$*!69$2*-)$0.!+%)9(':!Z)9%$0.!)6!?2).)+3!eeRTNPfTPP!

D%%-7-..0+0!D4!A0.*]!V@!b"eeec!Q)1(0%-')$!)6!6-'8&'!0$5!102%)-$7&%*&/%0*&'!)$!
'&0+%0''!0$5!/0%&>'0$5!'-*&'!)$!U90*&10.0•'!D*.0$*-2!2)0'*:!A9..&*-$!)6!@0%-$&!
K2-&$2&!TMRIS"fI"e!

A05&$!K4!?10$9&.'')$!D4!J-8.!^4!K7&$'')$!QZ4!€/&%+!J!bES"Ec!K8-6*!-$!'&0+%0''!6))5!
,&/!'*%92*9%&!)7&%!5&205&'!-'!.-$C&5!*)!)7&%6-'8-$+:!@0%-$&!?2).)+3!J%)+%&''!
K&%-&'!LM"RT"fNI!

A0%/)9%!@;4!U&%%-*'&$!Z4!K$35&%!AV4!K*%-/.-$+!ZA!b"eeec!O0(-5!/-)0''&''1&$*!
(%)*)2).'!6)%!9'&!-$!'*%&01'!0$5!,05&0/.&!%-7&%'R!J&%-(83*)$4!A&$*8-2!
@02%)-$7&%*&/%0*&'4!0$5!W-'8:!K&2)$5!?5-*-)$4!GK!?$7-%)$1&$*0.!J%)*&2*-)$!
D+&$234!Y66-2&!)6![0*&%:!E$54![0'8-$+*)$4!V:Q:!

A0%%&**!Z?4!_-%+-$-0!OD4![0..!Va4!V)%0$!J;4!W)9$*0-$!DU4![&.28!XD4!^3)$'![A!
bESSPc!J&%'-'*&$*!&66&2*'!)6!0!5-'2%&*&!,0%1-$+!&7&$*!)$!0!().0%!5&'&%*!
&2)'3'*&1:!U.)/0.!Q80$+&!A-).)+3!"LREELefEET"!

A&&%!K4!AH)%C!@4!U05&10$$!O4!O0.(8!JZ!bESS"c!@&0'9%&1&$*'!)6!(8)*)'3$*8&*-2!
%0*&'!-$!'&0+%0''&':!#$R!U.)/0.!'&0+%0''!%&'&0%28!1&*8)5':!?.'&7-&%4!
D1'*&%5014!(!"PIf"eP!

A&+&%!@4!@2X&$$0!KD4!J)''-$+801!aJ!bESSNc!?66&2*-7&$&''!)6!K9%%)+0*&!;0=0!-$!
*8&!V&'-+$!)6!Q)%0.!O&&6!O&'&%7&!K3'*&1'!-$!*8&!#$5)>J02-6-2:!Q)$'&%70*-)$!
A-).)+3!E"R"MPLf"MeI!

A&-&%C98$.&-$!Q4!;8-&.!V4!Z&$*'28!D4![-..$&%!?4!X%&3.-$+!Z!bES""c!?2)*3(&'!)6!
?9%)(&0$!+%0''!'(&2-&'!%&'()$5!5-66&%&$*.3!*)!,0%1-$+!0$5!&=*%&1&!5%)9+8*:!
Z)9%$0.!)6!?2).)+3!eeRNSIfN"I!

A&-'$&%!A?4!a035)$!V;4!Q955-$+*)$!X!bESSIc!D.*&%$0*-7&!'*0/.&!'*0*&'!-$!&2).)+3:!
W%)$*-&%'!-$!?2).)+3!0$5!*8&!?$7-%)$1&$*!"RINTfIPE!

A&..,))5!VO4!a9+8&'!;J4!W).C&!Q4!`3'*%j1!@!bESSLc!Q)$6%)$*-$+!*8&!2)%0.!%&&6!
2%-'-':!`0*9%&!LEeRPENfPII!

A&$$&**!?@4!Q911-$+!UK4!J&*&%')$!UV!bESSMc!D!K3'*&1'!@)5&.!D((%)028!*)!
V&*&%1-$-$+!O&'-.-&$2&!K9%%)+0*&'!6)%!Q0'&!K*95-&':!?2)'3'*&1'!PReLMfeMN!

A&$$&**!?@4!J&*&%')$!UV4!U)%5)$!^Z!bESSec!G$5&%'*0$5-$+!%&.0*-)$'8-('!01)$+!
19.*-(.&!&2)'3'*&1!'&%7-2&':!?2).)+3!^&**&%'!"ER"IeLf"LSL!

A-++'!aQ4!O)+&%'!Xa4!;)-*!Z;!bESSIc!D$!050(*-7&!'3'*&1!*)!.-$C!'2-&$2&4!1)$-*)%-$+!



O&6&%&$2&'!!!!!!! !"MS!

0$5!10$0+&1&$*!-$!(%02*-2&:!#$R!A-++'!aQ:!;8&!X%9+&%!?=(&%-&$2&R!?2).)+3!0$5!
@0$0+&1&$*!)6!K070$$0!a&*&%)+&$&-*3:!#'.0$5!J%&''!

A-++'!O4!Q0%(&$*&%!KO4!A%)2C![D!bESSec!;9%$-$+!/02C!6%)1!*8&!/%-$CR!5&*&2*-$+!0$!
-1(&$5-$+!%&+-1&!'8-6*!-$!*-1&!*)!07&%*!-*:!J%)2&&5-$+'!)6!*8&!`0*-)$0.!
D205&13!)6!K2-&$2&'!"STRPET>PI":!

AY@!bES"Ec!Q.-10*&!#$6)%10*-)$!bD9'*%0.-0c:!,,,:/)1:+)7:09:!bD22&''&5!Z0$!
ES"Ec!

A)$0$!UA!bESSPc!W)%&'*'!0$5!Q.-10*&!Q80$+&R!W)%2-$+'4!W&&5/02C'4!0$5!*8&!
Q.-10*&!A&$&6-*'!)6!W)%&'*':!K2-&$2&!IESR"LLLf"LLe!

A))$!J#!b"ePTc!`-*%)+&$!()).'!-$!'&0+%0''!/&5'!)6!B"(/;/,5&'+500*-&6&!0$5!
9/+650&',&<04,/0#4')6!@)%&*)$!A034!D9'*%0.-0:!D<90*-2!A)*0$3!EMR"f"e!

A))$!J^4!@)%-0%*3!V4!K066-+$0!JU!b"ePTc!`-*%0*&!1&*0/).-'1!-$!'&5-1&$*'!6%)1!
'&0+%0''!b9/+650&',&<04,/0#4c!/&5'!)6!@)%&*)$!A034!D9'*%0.-0:!@0%-$&!A-).)+3!
e"RETefENM!

A)'!DO4!70$!X0*,-HC!@@!bESSNc!J.0$*-$+!5&$'-*34!835%)53$01-2!&=()'9%&!0$5!
19''&.!/&5'!066&2*!'9%7-70.!)6!*%0$'(.0$*&5!-$*&%*-50.!&&.+%0'':!@0%-$&!?2).)+3!
J%)+%&''!K&%-&'!IITR"E"f"Ee!

A)'!DO4!A)910!;Z4!5&!X)%*!U^Z4!70$!X0*,-HC!@@!bESSNc!?2)'3'*&1!&$+-$&&%-$+!/3!
0$$90.!-$*&%*-50.!'&0+%0''!/&5'R!'&5-1&$*!022%&*-)$!0$5!1)5-6-20*-)$:!
?'*90%-$&4!Q)0'*0.!0$5!K8&.6!K2-&$2&!NLRILLfILP!

A)9-..)$!K4!Q)$$)..3!O@4!^&&!Ki!bESSPc!Y%+0$-2!10**&%!&=280$+&!0$5!232.-$+!-$!
10$+%)7&!&2)'3'*&1'R!O&2&$*!-$'-+8*'!6%)1!'*0/.&!-')*)(&!'*95-&':!Z)9%$0.!)6!
K&0!O&'&0%28!MeRLLfMP!

A%0$5!WK4!Z0=!X!bESSNc!W)29'-$+!*8&!1&0$-$+b'c!)6!%&'-.-&$2&R!%&'-.-&$2&!0'!0!
5&'2%-(*-7&!2)$2&(*!0$5!0!/)9$50%3!)/H&2*:!?2).)+3!d!K)2-&*3!"EREI!

A%9$!WU4!Y.-7•!#4!@0.*0!?Z4!_&%+0%0!ZZ4!a&%$|$5&]!#4!J•%&]>^.)%•$'!ZZ!bESSPc!
#$2%&0'&5!79.$&%0/-.-*3!)6!9/+650&'#/-644'*)!'*%&''!209'&5!/3!.),!.-+8*!0$5!
&.&70*&5!011)$-91!.&7&.'!9$5&%!(8)'(80*&!5&6-2-&$23:!@0%-$&!?2).)+3!
J%)+%&''!K&%-&'!ETMRPM>eT!

A9.*89-'!VD!b"ePIc!?66&2*'!)6!-$!'-*9!.-+8*!%&592*-)$!)$!5&$'-*3!0$5!+%),*8!)6!*8&!
'&0+%0''!G5650/:/+650&'6&+(&#4,&'b@0%*&$'!&=!D'28&%':c!5&$!a0%*)+!-$!
[&'*&%$!J)%*4!_-2*)%-04!D9'*%0.-0:!Z)9%$0.!)6!?=(&%-1&$*0.!@0%-$&!A-).)+3!0$5!
?2).)+3!TNRe"f"SI!

A9%6&-$5!VV4!;-//&**'!#O4!G53!Z[!bESSec!a0/-*0*!(%&6&%&$2&!)6!*8%&&!2)11)$!
6-'8&'!6)%!'&0+%0''4!B&*-50<&'6&J41/-4&4!0$5!9$7&+&*0*&5!'9/'*%0*&!-$!@)%&*)$!
A034!D9'*%0.-0:!?$7-%)$1&$*0.!A-).)+3!)6!W-'8&'!PLRI"NfIEE!

A9%C&!@X4!V&$$-')$![Q4!@))%&!XD!b"eeTc!`)$>'*%92*9%0.!20%/)835%0*&!%&'&%7&'!
)6!&&.+%0''!9/+650&'(&04#&:!@0%-$&!?2).)+3!J%)+%&''!K&%-&'!"INR"eMfES"!

A9%C8).5&%!Z@4!;)10'C)!VD4!;)928&**&!A[!bESSNc!K&0+%0''&'!0$5!&9*%)(8-20*-)$:!
Z)9%$0.!)6!?=(&%-1&$*0.!@0%-$&!A-).)+3!0$5!?2).)+3!IMSRLTfNE!



O&6&%&$2&'!!!!!!! !"M" !

A3&%'!Z?4!Q955-$+*)$!X4!Z)$&'!QU4!;0..&3!;K4!a0'*-$+'!D4!^01/%-$)'!ZU4!Q%))C'!ZD4!
[-.')$![U!bESSTc!G'-$+!&2)'3'*&1!&$+-$&&%'!*)!%&'*)%&!&2).)+-20.!'3'*&1':!
;%&$5'!-$!?2).)+3!d!?7).9*-)$!E"RLeIfMSS!

Q05)**&!@[4!Q0%'2055&$!X4!@-%)*28$-2C!`!bES""c!A&3)$5!'(&2-&'R!69$2*-)$0.!
5-7&%'-*3!0$5!*8&!10-$*&$0$2&!)6!&2).)+-20.!(%)2&''&'!0$5!'&%7-2&':!Z)9%$0.!)6!
D((.-&5!?2).)+3!LPR"SNef"SPN!

Q0-![4!70$!O&$'28!J!bES"Ec!;8&!ES""!')9*8&0'*!B9&&$'.0$5!&=*%&1&!'911&%!
%0-$60..R!D!2)$6-%10*-)$!)6!0!$&+0*-7&!J02-6-2!V&2050.!Y'2-..0*-)$!(80'&‚!
U&)(83'-20.!O&'&0%28!^&**&%'!IebPc!

Q01(/&..!KZ4!@2X&$]-&!^Z!bESSLc!W.))5!%&.0*&5!.)''!0$5!%&2)7&%3!)6!-$*&%*-50.!
'&0+%0''!1&05),'!-$!')9*8&%$!B9&&$'.0$54!D9'*%0.-0:!?'*90%-$&4!Q)0'*0.!0$5!
K8&.6!K2-&$2&!TSRLNNfLeS!

Q0%(&$*&%!KO4!Q)**-$+801!X^4!K28-$5.&%!V?!b"eeEc!A-)*-2!6&&5/02C'!-$!^0C&!
(8)'(8)%9'!232.&':!;%&$5'!-$!?2).)+3!d!?7).9*-)$!NRIIEfIIT!

Q0%(&$*&%!K4![0.C&%!A4!D$5&%-&'!Z@4!D/&.!`!bESS"c!W%)1!@&*0(8)%!*)!
@&0'9%&1&$*R!O&'-.-&$2&!)6![80*!*)![80*‚!?2)'3'*&1'!LRNTMfNP"!

Q0%(&$*&%!KO4![&'*.&3!W4!;9%$&%!@U!bESSMc!K9%%)+0*&'!6)%!O&'-.-&$2&!)6!K)2-0.f
?2).)+-20.!K3'*&1':!?2)'3'*&1'!PReL"feLL!

Q0%(&$*&%!KO4!A%)2C![D!bESSTc!O-'-$+!70%-0$2&R!0!.&05-$+!-$5-20*)%!)6!&2).)+-20.!
*%0$'-*-)$:!?2).)+3!^&**&%'!eRI""fI"P!

Q0%(&$*&%!KO4!Q).&!ZZ4!J02&!@^4!A0**!O4!A%)2C![D4!Q.-$&!;4!Q).)')!Z4!a)5+')$!ZO4!
X-*28&..!ZW4!K&&C&..!VD4!K1-*8!^4![&-5&.!A!bES""c!?0%.3![0%$-$+'!)6!O&+-1&!
K8-6*'R!D![8).&>?2)'3'*&1!?=(&%-1&$*:!K2-&$2&!IIER"SNef"SPE!

Q0%(&$*&%!K4!D%%),!X4!A0%%&**!K4!A-++'!O4!A%)2C![4!Q%•(-$!D>K4!?$+'*%j1!U4!W).C&!Q4!
a9+8&'!;4!X09*'C3!`4!^-!Q>r4!@2Q0%$&3!U4!@&$+!X4!@m.&%!X>U4!J).0'C3!K4!
K28&66&%!@4!K8)+%&$!Z4!K*&%$&%!;4!_-$2&$*!Z4![0.C&%!A4!{&(0(05&0'!D4!r&&9,!D!
bES"Ec!U&$&%0.!O&'-.-&$2&!*)!Q)(&!,-*8!?=*%&1&!?7&$*':!K9'*0-$0/-.-*3!
LRIELPfIEMe!

Q0%%!Z4!V\Y5)%-2)!J4!@2U.0*8&%3!X4![-/&%+!J!bES"Sc!K*0/-.-*3!0$5!/-'*0/-.-*3!)6!
'&0+%0''!&2)'3'*&1'!-$!'80..),!2)0'*0.!.0+))$'R!O). &!)6!6&&5/02C'!,-*8!
'&5-1&$*!%&'9'(&$'-)$!0$5!.-+8*!0**&$90*-)$:!Z)9%$0.!)6!U&)(83'-20.!O&'&0%28!
""MRUSIS""!

Q0%%!ZD4!V•Y5)%-2)!J4!@2U.0*8&%3!XZ4![-/&%+!J^!bES"Ec!K*0/-.-*3!0$5!%&'-.-&$2&!)6!
'&0+%0''!1&05),'!*)!'&0')$0.!0$5!-$*&%0$$90.!53$01-2'!0$5!&$7-%)$1&$*0.!
'*%&'':!Z)9%$0.!)6!U&)(83'-20.!O&'&0%28!""NRUS"SSN!

Q0'0$)70!@;4!A%)2C!@D!bESSSc!a),!5)!5&(*84!59%0*-)$!0$5!6%&<9&$23!)6!6.))5-$+!
-$6.9&$2&!*8&!&'*0/.-'81&$*!)6!,&*.0$5!(.0$*!2)119$-*-&'‚!J.0$*!?2).)+3!
"LNREINfEMS!

Q8-..)!_4!D$0$5!@4!YH&50!OD!bES""c!D''&''-$+!*8&!G'&!)6!W9$2*-)$0.!V-7&%'-*3!0'!0!
@&0'9%&!)6!?2).)+-20.!O&'-.-&$2&!-$!D%-5!O0$+&.0$5':!?2)'3'*&1'!"LR""TP>
""NN!



O&6&%&$2&'!!!!!!! !"ME!

Q8%-'*&$'&$!`^4!A0%*9'C0!D@4!A%),$!Za4!Q0%(&$*&%!K4!V•D$*)$-)!Q4!W%0$2-'!O4!
W%0$C.-$!ZW4!@02@08)$!ZD4!`)''!OW4!J0%')$'!VZ!b"eeTc!;8&!%&()%*!)6!*8&!
?2).)+-20.!K)2-&*3!)6!D1&%-20!2)11-**&&!)$!*8&!'2-&$*-6-2!/0'-'!6)%!&2)'3'*&1!
10$0+&1&$*:!?2).)+-20.!D((.-20*-)$'!TRTTMfTe"!

Q8%-'*)(8&%')$!K4!@-28-&!Z4!;3.&%!J!bES"Sc!O&+-)$0.!%&'-.-&$2&R!*8&)%&*-20.!0$5!
&1(-%-20.!(&%'(&2*-7&':!Q01/%-5+&!Z)9%$0.!)6!O&+-)$'4!?2)$)13!0$5!K)2-&*3!
IRIf"S!

Q.0%C&!XO4!K)1&%6-&.5!JZ4!U)%.&3!O`!bESSPc!;&'*-$+!)6!$9..!83()*8&'&'!-$!
&=(.)%0*)%3!2)119$-*3!0$0.3'&'R!'-1-.0%-*3!(%)6-.&'!0$5!/-)*0>&$7-%)$1&$*!
.-$C0+&:!Z)9%$0.!)6!?=(&%-1&$*0.!@0%-$&!A-).)+3!0$5!?2).)+3!ITTRMTfTe!

Q)..-&!ZK4!O-280%5')$!X4!K*&&.&!Za!bESSLc!O&+-1&!'8-6*'R!20$!&2).)+-20.!*8&)%3!
-..91-$0*&!*8&!1&280$-'1'‚!J%)+%&''!#$!Y2&0$)+%0(83!TSREP"fISE!

Q)..-&%!QZ4!^07&%3!JK4!O0.(8!JZ4!@0'-$-!OZ!bESSPc!J83'-).)+-20.!280%02*&%-'*-2'!)6!*8&!
'&0+%0''!D/+4;/#4&'+4#*/+&'0.)$+!0!5&(*8>%&.0*&5!+%05-&$*!)6!.-+8*!070-.0/-.-*3:!
@0%-$&!?2).)+3!J%)+%&''!K&%-&'!IMIRTM>Ne!

Q)..-&%!QZ4!^07&%3!JK4!O0.(8!JZ4!@0'-$-!OZ!bESSec!K805&>-$592&5!%&'()$'&!0$5!
%&2)7&%3!)6!*8&!'&0+%0''!J)'-5)$-0!'-$9)'0:!Z)9%$0.!)6!?=(&%-1&$*0.!@0%-$&!
A-).)+3!0$5!?2).)+3!INSRPef"SI!

Q)..-$'!K^4!@-28&.-!W4!a0%**!^!bESSSc!D!1&*8)5!*)!5&*&%1-$&!%0*&'!0$5!(0**&%$'!)6!
70%-0/-.-*3!-$!&2).)+-20.!2)119$-*-&':!Y-C)'!e"REPMfEeI!

Q)'*0$]0!O4!5•D%+&!O4!V&!U%))*!O4!W0%/&%!K4!U%0'')!@4!a0$$)$!A4!^-1/9%+!X4!`0&&1!
K4!Y•`&-..!O_4!J0%9&.)!Z!b"eeNc!;8&!70.9&!)6!*8&!,)%.5•'!&2)'3'*&1!'&%7-2&'!0$5!
$0*9%0.!20(-*0.:!`0*9%&!IPNREMIfETS!

Q)91)9!V4!O081'*)%6!K!bES"Ec!D!5&205&!)6!,&0*8&%!&=*%&1&':!`0*9%&!Q.-10*&!
Q80$+&!ERLe"fLeT!

Q%),5&%!^4!`)%'&!?!bESSPc!?''&$*-0.!&2).)+-20.!-$'-+8*'!6)%!10%-$&!&2)'3'*&1>
/0'&5!10$0+&1&$*!0$5!10%-$&!'(0*-0.!(.0$$-$+:!@0%-$&!J).-23!IERNNEfNNP!

QK#OY!bESSNc!Q.-10*&!Q80$+&!-$!D9'*%0.-0!>!;&28$-20.!O&()%*!ESSN4!QK#OY:!

QK#OY!bES"Ec!O&2&-7-$+![0*&%!B90.-*3!@)5&.!I:!QK#OY!@0%-$&!0$5!D*1)'(8&%-2!
O&'&0%28!

Q911-$+!UK4!A0%$&'!U4!J&%]!K4!K281-$C!@4!K-&7-$+!X?4!K)9*8,)%*8!Z4!A-$6)%5!@4!
a).*!OV4!K*-2C.&%!Q4!a).*!;!bESSMc!D$!?=(.)%0*)%3!W%01&,)%C!6)%!*8&!?1(-%-20.!
@&0'9%&1&$*!)6!O&'-.-&$2&:!?2)'3'*&1'!PReNMfePN!

Q911-$+!UK4!Q911-$+!Va@4!Q911-$+!Va4!O&510$!Q^!bESSTc!K20.&!1-'10*28&'!
-$!')2-0.>&2).)+-20.!'3'*&1'R!209'&'4!2)$'&<9&$2&'4!0$5!').9*-)$':!?2).)+3!d!
K)2-&*3!""R"L!

5&!A)&%![W!bESSNc!K&0+%0''f'&5-1&$*!-$*&%02*-)$'4!()'-*-7&!6&&5/02C'!0$5!2%-*-20.!
*8%&'8).5'!6)%!)229%%&$2&R!0!%&7-&,:!a35%)/-).)+-0!Me"RMfEL!

V&D$+&.-'!V^4!J)'*![@4!;%07-'!QQ!b"ePTc!J)'-*-7&!6&&5/02C!-$!$0*9%0.!'3'*&1':!
K(%-$+&%>_&%.0+4!A&%.-$!



O&6&%&$2&'!!!!!!! !"MI !

V&$$-')$![Q4!D./&%*&!OK!b"ePMc!O).&!)6!50-.3!.-+8*!(&%-)5!-$!*8&!5&(*8!5-'*%-/9*-)$!
)6!9/+650&'(&04#&!b&&.+%0''c:!@0%-$&!?2).)+3!J%)+%&''!K&%-&'!EMRM"fT"!

V&$$-')$![Q4!D./&%*&!OK!b"ePTc!J8)*)050(*0*-)$!0$5!+%),*8!)6!9/+650&'(&04#&'
b&&.+%0''c!*%0$'(.0$*'!0.)$+!0!5&(*8!+%05-&$*:!Z)9%$0.!)6!?=(&%-1&$*0.!@0%-$&!
A-).)+3!0$5!?2).)+3!ePRETMfEPE!

V&$$-')$![Q!b"eeSc!K&0+%0''!28.)%)(83..!2)$*&$*:!#$R!J8-..-('!OQ4!@2O)3!JQ4!
K&0+%0''!%&'&0%28!1&*8)5':!G`?KQY!

V&$$-')$![4!D/0.!?!b"eeec!@)%&*)$!A03!K*953R!D!'2-&$*-6-2!/0'-'!6)%!*8&!8&0.*83!
,0*&%,03'!201(0-+$:!K)9*8!?0'*!B.5!O&+-)$0.![0*&%!B90.-*3!@0$0+&1&$*!
K*%0*&+3!;&014!A%-'/0$&4!D9'*%0.-0:!

V?O@!bESSPc!@0%-$&!J0%C'!b@)%&*)$!A03c!r)$-$+!J.0$:!V&(0%*1&$*!)6!
?$7-%)$1&$*!0$5!O&')9%2&!@0$0+&1&$*4!A%-'/0$&4!B^V:!!

V?O@!bES"Sc!@)%&*)$!A03!&$7-%)$1&$*0.!70.9&'!0$5!,0*&%!<90.-*3!)/H&2*-7&':!
V&(0%*1&$*!)6!?$7-%)$1&$*!0$5!O&')9%2&!@0$0+&1&$*4!A%-'/0$&4!B^V:!((:!"f
LE:!

V&7-2*)%!_4!@)9-..)*!V4!@&3$0%5!Q4!Z-+9&*!W4!;89-..&%![4!@)9<9&*!`!bES"Sc!K(0*-0.!
1-'10*28!0$5!2)$+%9&$2&!/&*,&&$!*0=)$)1-24!(83.)+&$&*-2!0$5!69$2*-)$0.!
5-7&%'-*3R!*8&!$&&5!6)%!-$*&+%0*-7&!2)$'&%70*-)$!'*%0*&+-&'!-$!0!280$+-$+!,)%.5:!
?2).)+3!^&**&%'!"IR"SIS>"SLS!

5&i)9$+!A4!a0%%-'!O4!D.8&-*!Z4!A&09+%0$5!U4!@0$*90!`4!K80$$)$!^!bESSLc!V&*&2*-$+!
%&+-1&!'8-6*'!-$!*8&!)2&0$R!V0*0!2)$'-5&%0*-)$':!J%)+%&''!#$!Y2&0$)+%0(83!
TSR"LIf"TL!

5&i)9$+!A4!A0%0$+&!@4!A&09+%0$5!U4!a0%%-'!O4!J&%%3!O#4!K28&66&%!@4![&%$&%!W!
bESSPc!O&+-1&!'8-6*'!-$!10%-$&!&2)'3'*&1'R!5&*&2*-)$4!(%&5-2*-)$!0$5!
10$0+&1&$*:!;%&$5'!-$!?2).)+3!d!?7).9*-)$!EIRLSEfLSe!

V-5801!OX4![0**'!Qa4!`)%*)$!VD!bESSMc!D%&!'3'*&1'!,-*8!'*%)$+!9$5&%.3-$+!
0/-)*-2!%&+-1&'!1)%&!.-C&.3!*)!&=8-/-*!0.*&%$0*-7&!'*0/.&!'*0*&'‚!Y-C)'!""SRLSef
L"T!

V%0C&!Z@4!U%-66&$!AV!bES"Sc!?0%.3!,0%$-$+!'-+$0.'!)6!&=*-$2*-)$!-$!5&*&%-)%0*-$+!
&$7-%)$1&$*':!`0*9%&!LTNRLMTfLMe!

V90%*&!Q@!bESSEc!;8&!69*9%&!)6!'&0+%0''!1&05),':!?$7-%)$1&$*!Q)$'&%70*-)$!
EeR"eE>EST!

V90%*&!Q@4!@-55&./9%+!ZZ4!Q0%02)!`!bESSMc!@0H)%!%).&!)6!10%-$&!7&+&*0*-)$!)$!*8&!
)2&0$-2!20%/)$!232.&:!A-)+&)'2-&$2&'!ER"fP!

V9/)-'!@4!U-..&'!XD4!a01-.*)$!ZX4!O&/&%'!JD4!K1-*8!D@!b"eMTc!Q).)%-1&*%-2!
1&*8)5!6)%!5&*&%1-$0*-)$!)6!'9+0%'!0$5!%&.0*&5!'9/'*0$2&':!D$0.3*-20.!
Q8&1-'*%3!EPRIMSfIMT!

?a@J!bES"Sc!?2)'3'*&1!a&0.*8!@)$-*)%-$+!J%)+%01!ESSP>Se!D$$90.!;&28$-20.!
O&()%*4!K)9*8!?0'*!B9&&$'.0$5!a&0.*83![0*&%,03'!J0%*$&%'8-(:!A%-'/0$&4!
B^V:!



O&6&%&$2&'!!!!!!! !"ML!

?8%&$6&.5!ZU4!O07-*!A4!?.+&%'10!X!bESSMc!W&&5/02C!-$!*8&!(.0$*>')-.!'3'*&1:!D$$90.!
O&7-&,!)6!?$7-%)$1&$*!0$5!O&')9%2&'!ISRNMf""M!

?.1<7-'*!;4!W).C&!Q4!`3'*%j1!@4!J&*&%')$!U4!A&$+*'')$!Z4![0.C&%!A4!`)%/&%+!Z!
bESSIc!O&'()$'&!5-7&%'-*34!&2)'3'*&1!280$+&4!0$5!%&'-.-&$2&:!W%)$*-&%'!-$!
?2).)+3!0$5!*8&!?$7-%)$1&$*!"RLPPfLeL!

?'*&'!ZD4!;&%/)%+8!Z4!A%0'80%&'!ZK4!J),&%!@?4!A&%+&%!Z4!A)$5![Z4!Q0%(&$*&%!KO4!
?''-$+*)$!;?4!a).*!OV4!Z02C')$!ZAQ4!@0%<9-'!OZ4!YC'0$&$!^4!YC'0$&$!;4!J0-$&!
O;4!J-C-*28!?X4!O-((.&![Z4!K0$5-$!KD4!K28&66&%!@4!K28)&$&%!;[4!K89%-$!ZA4!
K-$2.0-%!DO?4!K)9.&!@?4!_-%*0$&$!O4![0%5.&!VD!bES""c!;%)(8-2!V),$+%05-$+!)6!
J.0$&*!?0%*8:!K2-&$2&!IIIRIS"fIST!

W-'28&%!Z4!^-$5&$103&%!VA4!@0$$-$+!DV!bESSTc!A-)5-7&%'-*34!&2)'3'*&1!69$2*-)$4!
0$5!%&'-.-&$2&R!*&$!+9-5-$+!(%-$2-(.&'!6)%!2)11)5-*3!(%)592*-)$!.0$5'20(&':!
W%)$*-&%'!-$!?2).)+3!0$5!*8&!?$7-%)$1&$*!LRPSfPT!

W).&3!ZD4!Q)&!@;4!K28&66&%!@4![0$+!U!bESSIc!O&+-1&!K8-6*'!-$!*8&!K080%0!0$5!K08&.R!
#$*&%02*-)$'!/&*,&&$!?2).)+-20.!0$5!Q.-10*-2!K3'*&1'!-$!`)%*8&%$!D6%-20:!
?2)'3'*&1'!TRMELfMIE!

W).&3!@@4!a0.(&%$!AK4!@-28&.-!W4!D%1'/3!@a4!Q0.5,&..!@O4!Q%0-$!Q@4!J%08.&%!?4!
O)8%!`4!K-70'!V4!A&2C!@[!bES"Sc!U9-5-$+!&2).)+-20.!(%-$2-(.&'!6)%!10%-$&!
'(0*-0.!(.0$$-$+:!@0%-$&!J).-23!ILReMMfeTT!

W).C&!Q4!Q0%(&$*&%!K4![0.C&%!A4!K28&66&%!@4!?.1<7-'*!;4!U9$5&%')$!^4!a)..-$+!QK!
bESSLc!O&+-1&!'8-6*'4!%&'-.-&$2&4!0$5!/-)5-7&%'-*3!-$!&2)'3'*&1!10$0+&1&$*:!
D$$90.!O&7-&,!)6!?2).)+3!?7).9*-)$!0$5!K3'*&10*-2'!IMR!MMNfMP"!

W).C&!Q!bESSTc!O&'-.-&$2&R!;8&!&1&%+&$2&!)6!0!(&%'(&2*-7&!6)%!')2-0.f&2).)+-20.!
'3'*&1'!0$0.3'&':!U.)/0.!?$7-%)$1&$*0.!Q80$+&!"TREMIfETN!

W)$'&204!@K!d!X&$,)%*834![Z!b"ePNc!?66&2*'!)6!29%%&$*!)$!(8)*)'3$*8&'-'!0$5!
5-'*%-/9*-)$!)6!'&0+%0''&':!D<90*-2!A)*0$3!EN4!MefNP!

W)$'&20!U4!a9*28-$+'!J4!U0..922-!W!bES""c!@&-)/&$*8-2!2)119$-*-&'!)6!'&0+%0''!
/&5'!b9/+650&',&<04,/0#4c!0$5!9$7&+&*0*&5!'&5-1&$*'!0.)$+!*8&!2)0'*!)6!`&,!
K)9*8![0.&'4!D9'*%0.-0:!?'*90%-$&4!Q)0'*0.!0$5!K8&.6!K2-&$2&!e"RTefNN!

U0..)(x$!UQ!bESSTc!^-$C0+&'!/&*,&&$!79.$&%0/-.-*34!%&'-.-&$2&4!0$5!050(*-7&!
20(02-*3:!U.)/0.!?$7-%)$1&$*0.!Q80$+&!"TREeIfISI!

U&..!WO4!O)/&%*'!Q@!bESSIc!A&$&6-*'!/&3)$5!/)9$50%-&'R!*8&!6-'8&%3!&66&2*'!)6!
10%-$&!%&'&%7&':!;%&$5'!-$!?2).)+3!d!?7).9*-)$!"PRLLPfLMM!

U-//'!@;!bESSec!O&'-.-&$2&R![80*!-'!-*!0$5!,80*!5)&'!-*!1&0$!6)%!10%-$&!
().-2310C&%'‚!@0%-$&!J).-23!IIRIEEfII"!

U-&'&$![4!70$!X0*,-HC!@@4!a0%*)+!5&$!Q!b"eeSc!?&.+%0''!2)$5-*-)$!0$5!*9%/-5-*3!
-$!*8&!V9*28![055&$!K&0:!D<90*-2!A)*0$3!INRN"fPM!

U-.!@4!D%1-*0+&!DO4!W)9%<9%&0$!Z[!bESSTc!`9*%-&$*!-1(02*'!)$!&(-609$0.!5&$'-*3!
0$5!'(&2-&'!2)1()'-*-)$!-$!0!'9/*%)(-20.!'&0+%0''!/ &5:!a35%)/-).)+-0!
MTeRLINfLLN!



O&6&%&$2&'!!!!!!! !"MM!

U)%5)$!V@4!U%&3!XD4!Q80'&!KQ4!K-1(')$!QZ!b"eeLc!Q80$+&'!*)!*8&!'*%92*9%&!0$5!
(%)592*-7-*3!)6!0!D/+4;/#4&'+4#*/+&'1&05),!59%-$+!0$5!06*&%!-1()'&5!'805-$+:!
D<90*-2!A)*0$3!LNRETM>ENM!

U%0801!`DZ4!@2Q.0$080$!;O4!@02`&-.!@D4![-.')$!KX4!J).9$-$!`_Q4!Z&$$-$+'!K4!
Q80/0$&*!J4!Q.0%C!K4!K(0.5-$+!@V4!^&*)9%$&9%!i4!A-+)*!^4!U0.]-$!O4!ƒ810$!@Q4!
U0%(&!XQ4!?5,0%5'!DZ4!K8&((0%5!QOQ!bESSPc!Q.-10*&![0%1-$+4!@0%-$&!
J%)*&2*&5!D%&0'!0$5!*8&!Y2&0$>K20.&!#$*&+%-*3!)6!Q)%0.!O&&6!?2)'3'*&1'!J^)K!
Y`?!IR&ISIe!

U%03!QD4!@2?..-+)**!VZ4!Q8-2C!OQ!b"eeTc!#$*%0>!0$5!-$*&%>&'*90%3!5-66&%&$2&'!-$!
0''&1/.0+&'!)6!6-'8&'!0'')2-0*&5!,-*8!'80..),!'&0+% 0''!0$5!/0%&!'0$5:!@0%-$&!
0$5!W%&'8,0*&%!O&'&0%28!LNRNEIfNIM!

U%&28!D4!Q).&'!OU!bES"Sc!D$!&2)'3'*&1>'20.&!(%&5-2*-7&!1)5&.!)6!2)0'*0.!'&0+%0''!
5-'*%-/9*-)$:!D<90*-2!Q)$'&%70*-)$R!@0%-$&!0$5!W%&'8,0*&%!?2)'3'*&1'!
ESRLINfLLL!

U%-2&!D@4!^)$&%0+0$!`O4!V&$$-')$![Q!b"eeTc!^-+8*!-$*&$'-*3!0$5!*8&!-$*&%02*-)$'!
/&*,&&$!(83'-).)+34!1)%(8).)+3!0$5!'*0/.&!-')*)(&!% 0*-)'!-$!6-7&!'(&2-&'!)6!
'&0+%0'':!Z)9%$0.!)6!?=(&%-1&$*0.!@0%-$&!A-).)+3!0$5!?2).)+3!"eMRe"f""S!

U%-$801!D4!U0.&!V4!G53!Z!bES""c!#1(02*!)6!'&5-1&$*!*3(&4!.-+8*!0$5!$9*%-&$*!
070-.0/-.-*3!)$!/&$*8-2!5-0*)1!2)119$-*-&'!)6!0!.0%+&!&'*90%-$&!/03R!@)%&*)$!
A034!D9'*%0.-0:!Z)9%$0.!)6!J0.&).-1$).)+3!LTRM""fMEI!

U%)+&%!ZJ4!@-'')$+!@4!O)9$*%&&!OD!bES""c!D$0.3'&'!)6!-$*&%7&$*-)$'!0$5!
'*%92*9%0.!/%&0C'!-$!10%-$&!0$5!6-'8&%-&'!*-1&!'&%-&'R!V&*&2*-)$!)6!'8-6*'!9'-$+!
-*&%0*-7&!1&*8)5':!?2).)+-20.!#$5-20*)%'!""R"SPLf"SeE!

U%)6610$!J@4!A0%)$!ZK4!A.&**!;4!U).5!DZ4!U))510$!#4!U9$5&%')$!^a4!&*!0.:!bESSTc:!
?2).)+-20.!;8%&'8).5'R!;8&!X&3!*)!K922&''69.!?$7-%)$1&$*0.!@0$0+&1&$*!)%!
0$!#1()%*0$*!Q)$2&(*!,-*8!`)!J%02*-20.!D((.-20*-)$‚!?2)'3'*&1'!eR"f"I!

U9$5&%')$!^a!bESSSc!?2).)+-20.!%&'-.-&$2&>-$!*8&)%3!0$5!0((.-20*-)$:!D$$90.!
O&7-&,!)6!?2).)+3!0$5!K3'*&10*-2'!I"RLEMfLIe!

U9**0.!_4!Z030(%0C0'8!Q!bESSPc!Q80$+-$+!'C&,$&''R!0$!&0%.3!,0%$-$+!'-+$0.!)6!
%&+-1&!'8-6*'!-$!&2)'3'*&1':!?2).)+3!^&**&%'!""RLMSfLTS!

a0$'&$!Z4!O&-5&$/028!@D!bES"Ec![07&!0$5!*-50..3!5%-7&$!6.),'!-$!&&.+%0''!/&5'!
0$5!*8&-%!&66&2*!)$!'&5-1&$*!'9'(&$'-)$:!@0%-$&!?2).)+3!J%)+%&''!K&%-&'!
LLPREN"fEPN!

a0%/)%$&!DO4!@91/3!JZ4!X0((&.!Q_4!V08.+%&$!QJ4!@-28&.-!W4!a).1&'!X?4!
A%91/09+8!VO!bESSPc!;%)(-20.!2)0'*0.!80/-*0*'!0'!'9%%)+0*&'!)6!6-'8!
2)119$-*3!'*%92*9%&4!+%0]-$+4!0$5!6-'8&%-&'!70.9&:!?2).)+-20.!D((.-20*-)$'!
"PR"TPef"NS"!

a0%&!KO4!@0$*90!`Z!bESSSc!?1(-%-20.!&7-5&$2&!6)%!`)%*8!J02-6-2!%&+-1&!'8-6*'!-$!
"eNN!0$5!"ePe:!J%)+%&''!#$!Y2&0$)+%0(83!LNR"SIf"LM!

a09=,&..!Z4!Q&/%-|$!Z4!W9%.)$+!Q4!_0.-&.0!#!bESS"c!@02%)0.+0.!20$)(-&'!2)$*%-/9*&!*)!
&&.+%0''!b9/+650&'(&04#&c!5&2.-$&!-$!*&1(&%0*&!&'*90%-$&!&2)'3'*&1':!?2).)+3!
PER"SSNf"SEE!



O&6&%&$2&'!!!!!!! !"MT!

a03'!QU!bESSMc!?66&2*!)6!$9*%-&$*!070-.0/-.-*34!+%0]&%!0''&1/.0+&!0$5!'&0+%0''!
')9%2&!()(9.0*-)$!)$!*8&!-$*&%02*-)$!/&*,&&$!H>&-&++4&'65+6*;4#*('b*9%*.&!
+%0''c!0$5!-*'!0.+0.!&(-(83*&':!Z)9%$0.!)6!?=(&%-1&$*0.!@0%-$&!A-).)+3!0$5!
?2).)+3!I"LRMIfTP!

a&2C!X^!Z%4!J&$$)2C!ZO4!_0.&$*-$&!ZW4!Q)&$!^V4!KC.&$0%!KD!bESSSc!?66&2*'!)6!$9*%-&$*!
&$%-281&$*!0$5!'10..!(%&50*)%!5&$'-*3!)$!'&0+%0''!&2)'3'*&1'R!0$!
&=(&%-1&$*0.!0''&''1&$*:!^-1$).)+3!0$5!Y2&0$+%0(83!LMR"SL"f"SMN!

a&2C!X^4!a03'!U4!Y%*8!OZ!bESSIc!Q%-*-20.!&70.90*-)$!)6!*8&!$9%'&%3!%).&!83()*8&'-'!
6)%!'&0+%0''!1&05),':!@0%-$&!?2).)+3!J%)+%&''!K&%-&'!EMIR"EIf"IT!

a&2C!X^!Z%4!_0.&$*-$&!ZW!bESSTc!J.0$*f8&%/-7)%&!-$*&%02*-)$'!-$!'&0+%0''!1&05),':!
Z)9%$0.!)6!?=(&%-1&$*0.!@0%-$&!A-).)+3!0$5!?2).)+3!IISRLESfLIT!

a&-''![@4!K1-*8!D@4!J%)/&%*!JX!bESSSc!#$6.9&$2&!)6!*8&!'10..!-$*&%*-50.!'&0+%0''!
r)'*&%0!$)70]&.0$5-20!)$!.-$&0%!,0*&%!6.),!0$5!'&5-1&$*!*&=*9%&:!`&,!
r&0.0$5!Z)9%$0.!)6!@0%-$&!0$5!W%&'8,0*&%!O&'&0%28!ILRTPefTeL!

a&11-$+0!@D4!@0*&)!@D!b"eeTc!K*0/.&!20%/)$!-')*)(&'!-$!'&0+%0''&'R!70%-0/-.-*3!
-$!%0*-)'!0$5!9'&!-$!&2).)+-20.!'*95-&':!@0%-$&!?2).)+3!J%)+%&''!K&%-&'!
"LSREPMfEeP!

a)..-$+!QK!b"eNIc!O&'-.-&$2&!0$5!'*0/-.-*3!)6!&2).)+-20.!'3'*&1':!D$$90.!O&7-&,!)6!
?2).)+3!0$5!K3'*&10*-2'!LR"fEI!

a)..-$+!QK!b"eeTc!K9%(%-'&!6)%!'2-&$2&4!%&'-.-&$2&!6)%!&2)'3'*&1'4!0$5!-$2&$*-7&'!
6)%!(&)(.&:!?2).)+-20.!D((.-20*-)$'!TRNIIfNIM!

a).]Cm1(&%!D4!X910%!_4!A&$![Z!K9%%-5+&4!J0&*]).5!D4!^&%$&%!V`!bES"Ec!A%-$+-$+!
5-7&%'&!C$),.&5+&!')9%2&'!*)+&*8&%fD!1&*0>1)5&.!6)%!'9(()%*-$+!-$*&+%0*&5!
20*281&$*!10$0+&1&$*:!Z)9%$0.!)6!?$7-%)$1&$*0.!@0$0+&1&$*!eTR""Tf"EN!

a))*'10$'!@4!_&%100*!Z?!b"ePMc!;8&!&66&2*!)6!(&%-(83*)$>+%0]-$+!/3!*8%&&!
&(-609$0.!'(&2-&'!)$!*8&!+%),*8!)6!9/+650&'(&04#&'^:!9$5&%!&=(&%-1&$*0.!
2)$5-*-)$':!D<90*-2!A)*0$3!EERPIfPP!

a9+8&'!DO4!K*028),-2]!ZZ!bESSLc!U&$&*-2!5-7&%'-*3!&$80$2&'!*8&!%&'-'*0$2&!)6!0!
'&0+%0''!&2)'3'*&1!*)!5-'*9%/0$2&:!J%)2&&5-$+'!)6!*8&!`0*-)$0.!D205&13!)6!
K2-&$2&!"S"R!PeeP>eSSE!

a9+8&'!DO4!K*028),-2]!ZZ4![-..-01'!K^!bESSec!@)%(8).)+-20.!0$5!(83'-).)+-20.!
70%-0*-)$!01)$+!'&0+%0''!b9/+650&'(&04#&c!+&$)*3(&':!Y&2).)+-0!"MeRNEMfNII!

a9+8&'!;J!bESSIc!Q.-10*&!Q80$+&4!a910$!#1(02*'4!0$5!*8&!O&'-.-&$2&!)6!Q)%0.!
O&&6':!K2-&$2&!IS"ReEefeII!

a9+8&'!;J4!A&..,))5!V4!W).C&!Q4!K*&$&2C!O4![-.')$!Z!bESSMc!`&,!(0%05-+1'!6)%!
'9(()%*-$+!*8&!%&'-.-&$2&!)6!10%-$&!&2)'3'*&1':!;%&$5'!-$!?2).)+3!d!?7).9*-)$!
ESRIPSfIPT!

a9+8&'!;J4!U%0801!`DZ4!Z02C')$!ZAQ4!@91/3!JZ4!K*&$&2C!OK!bES"Sc!O-'-$+!*)!*8&!
280..&$+&!)6!'9'*0-$-$+!2)%0.!%&&6!%&'-.-&$2&:!;%&$5'!-$!?2).)+3!d!?7).9*-)$!
EMRTIIfTLE!



O&6&%&$2&'!!!!!!! !"MN!

a3.0$5!KZ4!Q)9%*$&3!DZ4!A9*.&%!Q;!b"ePec!V-'*%-/9*-)$!)6!'&0+%0''!-$!*8&!@)%&*)$!
%&+-)$!6%)1!Q)).0$+0**0!*)!`))'0:!#$6)%10*-)$!'&%-&'!V&(0%*1&$*!)6!J%-10%3!
#$59'*%-&'4!A%-'/0$&4!B^V:!!

Z&$*'28!D4!A&-&%C98$.&-$!Q!bESSPc!O&'&0%28!6%)$*-&%'!-$!2.-10*&!280$+&R!&66&2*'!)6!
&=*%&1&!1&*&)%).)+-20.!&7&$*'!)$!&2)'3'*&1':!Q)1(*&'!O&$59'!U&)'2-&$2&!
ILSRTE"fTEP!

X&$5%-2C!UD4!V90%*&!Q@4!@0%/„!`!bESSMc!Q.)$0.-*3!-$!'&0+%0''&'4!&1&%+&$*!
(%)(&%*-&'!0$5!'&0+%0''!.0$5'20(&':!@0%-$&!?2).)+3!J%)+%&''!K&%-&'!EeSREe"f
EeT!

X&$5%-2C!UD4!a).1&'!X[4!_0$!`-&.!XJ!bESSPc!@9.*->'20.&!'(0*-0.!(0**&%$'!)6!*8%&&!
'&0+%0''!'(&2-&'!,-*8!5-66&%&$*!+%),*8!53$01-2':!?2)+%0(83!I"R"e">ESS!

X&$,)%*83![Z4![3..-&>?28&7&%%-0!K4!Q).&'!OU4!J&%+&$*!U4!J&%+&$*>@0%*-$-!Q!bESSTc!
K&0+%0''!Q)$'&%70*-)$!A-).)+3R!D$!#$*&%5-'2-(.-$0%3!K2-&$2&!6)%!J%)*&2*-)$!)6!
*8&!K&0+%0''!A-)1&:!#$R!K&0+%0''&'R!A-).)+34!?2).)+3!0$5!Q)$'&%70*-)$:!
K(%-$+&%!`&*8&%.0$5'4!V)%5%&28*4!(!MeMfTEI!

X•6-!K4!O-&*C&%C!@4!D.05)'!Q^4!J9&3)!i!bESSNc!K(0*-0.!7&+&*0*-)$!(0**&%$'!0$5!
-11-$&$*!5&'&%*-6-20*-)$!-$!@&5-*&%%0$&0$!0%-5!&2)'3'*&1':!`0*9%&!LLeRE"I>
E"N!

X-%C10$!a!b"eNPc!V&2.-$&!)6!'&0+%0''!-$!$)%*8&%$!0%&0'!)6!@)%&*)$!A034!
B9&&$'.0$5:!D<90*-2!A)*0$3!MRTIfNT!

X)28!?[4!A0%/-&%!?A4!K-..-10$!AO4!O&&5!VZ4!J&%-..)!U@?4!a02C&%!KV4!U%0$&C!?W4!
J%-107&%0!Za4!@9*8-+0!`4!J).0'C3!K!bESSec!`)$>.-$&0%-*3!-$!&2)'3'*&1!
'&%7-2&'R!*&1()%0.!0$5!'(0*-0.!70%-0/-.-*3!-$!2)0'*0.!(%)*&2*-)$:!W%)$*-&%'!-$!
?2).)+3!0$5!*8&!?$7-%)$1&$*!NREefIN!

X)%/!XA4!`-28).')$!D?!bESSIc!A03&'-0$!D%*-6-2-0.!#$*&..-+&$2&:!QOQ!J%&''4!^)$5)$!

X9)!Z4!^)$+![4!Q).&'!OU!b"eeIc!Y229%%&$2&!0$5!6%9-*!0$5!'&&5!/-).)+3!)6!G&-/<>4-&'
604,/+6&6&'U%&&$,03!ba35%)280%-*02&0&c:!@0%-$&!0$5!W%&'8,0*&%!O&'&0%28!
LLRLIfMN!

^0%C91!D[V4!Y%*8!OZ4!V90%*&!Q@!bESSTc!K&0+%0''&'R!A-).)+34!?2).)+34!0$5!
Q)$'&%70*-)$:!K(%-$+&%4!V)%5%&28*!

^0,')$!K?4![-/&%+!J^4!@2U.0*8&%3!XZ4!W9+0*&!VQ!bESSNc![-$5>5%-7&$!'&5-1&$*!
'9'(&$'-)$!2)$*%).'!.-+8*!070-.0/-.-*3!-$!0!'80..), !2)0'*0.!.0+))$:!?'*90%-&'!0$5!
Q)0'*'!ISR"SEf""E!

^&&!XK4!V9$*)$!Xa!b"eeNc!?66&2*'!)6!-$!'-*9!.-+8*!%&592*-)$!)$!*8&!10-$*&$0$2&4!
+%),*8!0$5!(0%*-*-)$-$+!)6!20%/)$!%&')9%2&'!-$!H>&-&++4&'65+6*;4#*('A0$C'!&=!
X-H$-+:!Z)9%$0.!)6!?=(&%-1&$*0.!@0%-$&!A-).)+3!0$5!?2).)+3!E"SRMIfNI!

^&7-$!KD!b"eePc!?2)'3'*&1'!0$5!*8&!/-)'(8&%&!0'!2)1(.&=!050(*-7&!'3'*&1':!
?2)'3'*&1'!"RLI">LIT!

^&,-'!OZ4!Z)8$')$!^@4!a)0+.0$5!XV!bESSEc!?66&2*'!)6!2&..!5&$'-*34!*&1(&%0*9%&4!0$5!
.-+8*!-$*&$'-*3!)$!+%),*8!0$5!'*0.C!(%)592*-)$!-$!*8&!/-)6)9.-$+!5-0*)1!
C,>#&#6>5+'-/#$4<5+!bA02-..0%-)(832&0&c:!Z)9%$0.!)6!J832).)+3!IPR""EMf""I"!



O&6&%&$2&'!!!!!!! !"MP!

^&,)$*-$!OQ!b"eTec!;8&!1&0$-$+!)6!'*0/-.-*3:!#$R!V-7&%'-*3!0$5!'*0/-.-*3!-$!
&2).)+-20.!'3'*&1':!A%))C807&$!K31()'-0!-$!A-).)+3!EE4!(!"IfEL!

^.)%&*!W4!?'295&%)!D4!#%-)$5)!Z@4!_-.0.*0!Z@4!_0..050%&'!W!bES"Ec!?=*%&1&!2.-10*-2!
&7&$*'!0$5!7&+&*0*-)$R!*8&!%).&!)6!'*0/-.-]-$+!(%)2&''&':!U.)/0.!Q80$+&!A-).)+3!
"PRNeN>PSM!

^)8%&%!D@4!;8%9'8!KW4!U-//'!@@!bESSLc!A-)*9%/0*)%'!&$80$2&!&2)'3'*&1!69$2*-)$!
*8%)9+8!2)1(.&=!/-)+&)28&1-20.!-$*&%02*-)$':!`0*9%&!LI"R"SeEf"SeM!

^)$+'*066!AZ!bESSIc!#$7&'*-+0*-)$'!-$*)!*8&!.-+8*!%&<9-%&1&$*'!)6!'&0+%0''&'!-$!
$)%*8&0'*!D9'*%0.-0:!J8V!5-''&%*0*-)$:!G$-7&%'-*3!)6!B9&&$'.0$54!A%-'/0$&4!
D9'*%0.-0:!!

^)$+'*066!AZ4!V&$$-')$![Q!b"eeec!K&0+%0''!'9%7-70.!59%-$+!(9.'&5!*9%/-5-*3!
&7&$*'R!*8&!&66&2*'!)6!.-+8*!5&(%-70*-)$!)$!*8&!'&0+%0''&'!G&-/;*-5'<4#41/-4&'0$5!
G&-/<>4-&'/3&-4+:!D<90*-2!A)*0$3!TMR"SMf"E"!

^)$+'*066!AZ4!^)$&%0+0$!`O4!Y•V)$)89&!@Z4!V&$$-')$![Q!b"eeec!?66&2*'!)6!.-+8*!
5&(%-70*-)$!)$!*8&!'9%7-70.!0$5!%&2)7&%3!)6!*8&!'&0+%0''!G&-/<>4-&'/3&-4+'bO:!
A%:c!a))C:!Z)9%$0.!)6!?=(&%-1&$*0.!@0%-$&!A-).)+3!0$5!?2).)+3!EILR"fEN!

^)7&..!?O!b"ePec!Q)%0.!0''&1/.0+&'!)6!@)%&*)$!A034!B9&&$'.0$54!D9'*%0.-04!/&6)%&!
0$5!06*&%!0!10H)%!6.))5:!@&1)-%'!)6!*8&!B9&&$'.0$5!@9'&91!ENRMIM>MMS!

^95,-+!ZD4!K1-*8!@K!bESSMc!#$*&%(%&*-$+!0$5!2)%%&2*-$+!2%)''>'20.&!1-'10*28&'!-$!
%&'-.-&$2&!0$0.3'-'R!0!(%)2&59%&!0$5!&=01(.&'!6%)1!D9'*%0.-0\'!%0$+&.0$5':!
?2).)+3!d!K)2-&*3!"SRES!

@02D%*89%!O!b"eMMc!W.92*90*-)$'!)6!0$-10.!()(9.0*-)$'!0$5!0!1&0'9%&!)6!
2)119$-*3!'*0/-.-*3:!?2).)+3!ITRMIIfMIT!

@0$*90!`!bESSLc!@&*8)5'!6)%!5&*&2*-$+!%&+-1&!'8-6*'!-$!.0%+&!10%-$&!&2)'3'*&1'R!
0!%&7-&,!,-*8!0((%)028&'!0((.-&5!*)!`)%*8!J02-6-2!50*0:!J%)+%&''!#$!
Y2&0$)+%0(83!TSR"TMf"PE!

@0%2)*!AU4!K*&7&$*)$!ZV4!K9*8&%.0$5!UV4!@2Q0$$!OX!bESSTc!U9-5&.-$&'!6)%!
5&7&.)(-$+!0$5!9(50*-$+!A03&'-0$!/&.-&6!$&*,)%C'!0((.-&5!*)!&2).)+-20.!
1)5&.-$+!0$5!2)$'&%70*-)$:!Q0$05-0$!Z)9%$0.!)6!W)%&'*!O&'&0%28!ITRISTIf
ISNL!

@0%*-$!O!bES""c!O&+-)$0.!&2)$)1-2!%&'-.-&$2&4!83'*&%&'-'!0$5!%&2&''-)$0%3!'8)2C':!
Z)9%$0.!)6!?2)$)1-2!U&)+%0(83!"ER"fIE!

@0%].)66!@J4!V01/028&%!Z@4!Z)8$')$!QO4!^-**.&!^O4!W%9'8&%!KV!bES""c!?=(.)%-$+!
0.*&%$0*-7&!'*0*&'!-$!&2).)+-20.!'3'*&1'!,-*8!0!<90.-*0*-7&!0$0.3'-'!)6!
2)119$-*3!6&&5/02C:!?2).)+-20.!@)5&..-$+!EEERETM"fETTE!

@0=,&..!JK4!J-**!XD4!A9%6&-$5!VV!d!Y.5'!DV!bES"Lc!J8&$)*3(-2!(.0'*-2-*3!(%)1)*&'!
(&%'-'*&$2&!6)..),-$+!'&7&%&!&7&$*'R!(83'-).)+-20.!0$5!1)%(8).)+-20.!
%&'()$'&'!)6!'&0+%0''!*)!6.))5-$+:!Z)9%$0.!)6!?2).)+3!"SERML>TL!

@03!O@!b"eNNc!;8%&'8).5'!0$5!/%&0C()-$*'!-$!&2)'3'*&1'!,-*8!0!19.*-(.-2-*3!)6!
'*0/.&!'*0*&':!`0*9%&!ETeRLN"fLNN!



O&6&%&$2&'!!!!!!! !"Me!

@2Q0/&!VZ4!U)*&..-!`Z!bESSSc!?66&2*'!)6!5-'*9%/0$2&!6%&<9&$234!-$*&$'-*34!0$5!0%&0!
)$!0''&1/.0+&'!)6!'*%&01!102%)-$7&%*&/%0*&':!Y&2).)+-0!"ELRENSfENe!

@2Q0$$!OX4!@0%2)*!AU4!?..-'!O!bESSTc!A03&'-0$!/&.-&6!$&*,)%C'R!0((.-20*-)$'!-$!
&2).)+3!0$5!$0*9%0.!%&')9%2&!10$0+&1&$*:!Q0$05-0$!Z)9%$0.!)6!W)%&'*!
O&'&0%28!ITRISMIfISTE!

@2U.0*8&%3!XZ4!K9$5/02C!X4!D$5&%')$!#Q!bESSNc!?9*%)(8-20*-)$!-$!'80..),!2)0'*0.!
/03'!0$5!.0+))$'R!*8&!%).&!)6!(.0$*'!-$!*8&!2)0'*0.!6-.*&%:!@0%-$&!?2).)+3!
J%)+%&''!K&%-&'!ILPR"f"P!

@2U.0*8&%3!X4!O&-5&$/028!@4!V•Y5)%-2)!J4!W0+8&%0]]-!K4!J02&!@4!J)%*&%!Z!bES"Ic!
`)$.-$&0%!V3$01-2'!0$5!D.*&%$0*-7&!K*0/.&!K*0*&'!-$!K80..),!Q)0'*0.!K3'*&1':!
Y2&0$)+%0(83!ETREESfEI"!

@-$&%!AU4!K9.*0$!K?4!@)%+0$!KU4!J05-..0!VX4!O&.3&0!OD!bESSMc!?2).)+-20.!
2)$'&<9&$2&'!)6!(8&$)*3(-2!(.0'*-2-*3:!;%&$5'!-$!?2).)+3!d!?7).9*-)$!ESRTPMf
TeE!

@)''!D!b"eePc!#1(02*'!)6!*8&!@03!"eeT!6.))5!)$!,0*&%!<90.-*3!-$!@)%&*)$!A03:!#$R!
@)%&*)$!A03!0$5!Q0*281&$*:!K28)).!)6!@0%-$&!K2-&$2&4!G$-7&%'-*3!)6!
B9&&$'.0$54!A%-'/0$&!

@91/3!J4!K*&$&2C!O!bESSPc!Q)%0.!%&&6!10$0+&1&$*!0$5!2)$'&%70*-)$!-$!.-+8*!)6!
%0(-5.3!&7).7-$+!&2).)+-20.!(0%05-+1':!;%&$5'!-$!?2).)+3!d!?7).9*-)$!EIRMMMf
MTI!

`&2C.&'!aD4![&*]&.!O^4!Y%*8!OZ!b"eeIc!O&.0*-7&!&66&2*'!)6!$9*%-&$*!&$%-281&$*!0$5!
+%0]-$+!)$!&(-(83*&>102%)(83*&!b9/+650&'(&04#&'^:c!53$01-2':!Y&2).)+-0!
eIREPMfEeM!

`)%'3'!bES"Ec!`)%'3'!K)6*,0%&!Q)%(:!>!A03&'!`&*!K)6*,0%&:!,,,:$)%'3':2)1!
`)%'3'!K)6*,0%&!Q)%()%0*-)$!bD22&''&5!Z9$&!ES"Sc!

`3'*%j1!@!bESSTc!O&59$50$23!0$5!O&'()$'&!V-7&%'-*3!)6!W9$2*-)$0.!U%)9('R!
#1(.-20*-)$'!6)%!*8&!O&'-.-&$2&!)6!Q)%0.!O&&6':!D@A#Y!IMRISfIM!

`3'*%j1!@4!U%0801!`DZ4!^)C%0$*]!Z4!`)%'*%j1!D_!bESSPc!Q0(*9%-$+!*8&!
2)%$&%'*)$&'!)6!2)%0.!%&&6!%&'-.-&$2&R!.-$C-$+!*8&)%3!*)!(%02*-2&:!Q)%0.!O&&6'!
ENRNeMfPSe!

`3'*%j1!@4!`)%'*%j1!D_4!A.&$2C$&%!;4!.0!;)%%&>Q0'*%)!@4!?C.j6!ZK4!W).C&!Q4!
ƒ'*&%/.)1!a4!K*&$&2C!OK4!;83%&'')$!@4!;%)&..!@!bES"Ec!Q)$6%)$*-$+!
W&&5/02C'!)6!V&+%05&5!@0%-$&!?2)'3'*&1':!?2)'3'*&1'!"MRTeMfN"S!

Y\A%-&$!XO4!;90])$!V4!U%-$801!D4!Q0..0+80$!V!bES"Ec!#1(02*!)6!195!5&()'-*&5!/3!
ES""!6.))5!)$!10%-$&!0$5!&'*90%-$&!80/-*0*'!-$!@)%&*)$!A03:!Q8&1-20.!
?$+-$&&%-$+!V&(0%*1&$*4!G$-7&%'-*3!)6!B9&&$'.0$54!A%-'/0$&:!!

Y.5'!DV4!Q)$$)..3!O@4!J-**!XD4!@0=,&..!JK!bES""c!a0/-*0*!2)$$&2*-7-*3!-1(%)7&'!
%&'&%7&!(&%6)%10$2&:!Q)$'&%70*-)$!^&**&%'!MRMTfTI!

Y.5'!DV4!Q)$$)..3!O@4!J-**!XD4!@0=,&..!JK!bES"E0c!J%-1023!)6!'&0'20(&!
2)$$&2*-7-*3!&66&2*'!-$!'*%92*9%-$+!2)%0.!%&&6!6-'8!0''&1/.0+&':!@0%-$&!?2).)+3!
J%)+%&''!K&%-&'!LTER"e"fESI!



O&6&%&$2&'!!!!!!! !"TS!

Y.5'!DV4!J-**!XD4!@0=,&..!JK4!Q)$$)..3!O@!bES"E/c!K3$&%+-'*-2!&66&2*'!)6!%&'&%7&'!
0$5!2)$$&2*-7-*3!)$!&2).)+-20.!%&'-.-&$2&:!Z)9%$0.!)6!D((.-&5!?2).)+3!LeR""eMf
"ESI!

Y%*8!OZ4!Q0%%9*8&%'!;ZA4!V&$$-')$![Q4!V90%*&!Q@4!W)9%<9%&0$!Z[4!a&2C!X^!Z%4!
a9+8&'!DO4!X&$5%-2C!UD4!X&$,)%*83![Z4!Y.30%$-C!K!bESST0c!D!+.)/0.!2%-'-'!6)%!
'&0+%0''!&2)'3'*&1':!A-)K2-&$2&!MTRePNfeeT!

Y%*8!OZ4!^92C&$/028!@^4!@0%-)$!KO4!@))%&!XD4![-.2)=!VZ!bESST/c!K&0+%0''!
%&2)7&%3!-$!*8&!V&.10%70!Q)0'*0.!A03'4!GKD:!D<90*-2!A)*0$3!PLRETfIT!

J0-$&!O;4!;&+$&%!@Z4!Z)8$')$!?D!b"eePc!Q)1()9$5&5!(&%*9%/0*-)$'!3-&.5!
&2).)+-20.!'9%(%-'&':!?2)'3'*&1'!"RMIM>MLM!

J0**-0%0*28-!QA4!a0%%-'!J;!bESSEc!a35%)53$01-2!0$5!'0$5>*%0$'()%*!2)$*%).'!)$!
&$!&28&.)$!'0$5/0$C!6)%10*-)$R!0$!&=01(.&!6%)1!@)%&*)$!A034!&0'*&%$!
D9'*%0.-0:!@0%-$&!0$5!W%&'8,0*&%!O&'&0%28!MIR""S"!

J&%$-..0>A%-$C10$!?4!70$!5&%!J9**&$![a4!A0CC&%!?Z4!_&%8)&7&$!XZ!bES"Sc!J.0$*f
')-.!6&&5/02CR!&=(&%-1&$*0.!0((%)028&'4!'*0*-'*-20.!0$0.3'&'!0$5!&2).)+-20.!
-$*&%(%&*0*-)$':!Z)9%$0.!)6!?2).)+3!ePR"STIf"SNI!

J&*&%'!VJQ!bESSLc!Q%)''>'20.&!-$*&%02*-)$'4!$)$.-$&0%-*-&'4!0$5!6)%&20'*-$+!
20*0'*%)(8-2!&7&$*':!J%)2&&5-$+'!)6!*8&!`0*-)$0.!D205&13!)6!K2-&$2&'!
"S"R"M"ISf"M"IM!

J)..-$)!QD4![))5/&%%3!Y4!`-28).')$!D4!X)%/!X4!a0%*!A;!bESSNc!J0%01&*&%-'0*-)$!
0$5!&70.90*-)$!)6!0!A03&'-0$!$&*,)%C!6)%!9'&!-$!0$!&2).)+-20.!%-'C!0''&''1&$*:!
?$7-%)$1&$*0.!@)5&..-$+!0$5!K)6*,0%&!EER""LSf""ME!

J%&&$!DO4!^)$+![Z^4!Q).&'!OU!b"eeMc!W.))5!0$5!232.)$&!%&.0*&5!.)''4!0$5!(0%*-0.!
%&2)7&%34!)6!1)%&!*80$!"SSS!C1E!)6!'&0+%0''!-$!a&%7&3!A034!B9&&$'.0$54!
D9'*%0.-0:!D<90*-2!A)*0$3!MERIf"N!

B90%1/3!Q4!D..&$!K?!b"ePec!Y%+0$-2!2)$'*-*9&$*':!#$R!Q8&1-20.!0$0.3'-'!)6!
&2).)+-20.!10*&%-0.':!A.02C,&..!K2-&$*-6-24!Y=6)%5!

O&2C8),!Xa!b"eeLc!#1()%*0$2&!)6!'2-&$*-6-2!9$2&%*0-$*3!-$!5&2-'-)$!10C-$+:!
?$7-%)$1&$*0.!@0$0+&1&$*!"PR"T"f"TT!

O&510$!Q^!bESSMc!O&'-.-&$2&!*8&)%3!-$!0%280&).)+3:!D1&%-20$!D$*8%)().)+-'*!
"SNRNSfNN!

O&$C&$!a4!@91/3!JZ!bESSec!@)5&..-$+!*8&!53$01-2'!)6!2)%0.!%&&6!102%)0.+0&!
9'-$+!0!A03&'-0$!/&.-&6!$&*,)%C!0((%)028:!?2).)+-20.!@)5&..-$+!EESR"ISMf
"I"L!

O&'-.-&$2&!D..-0$2&!bES"Ic:!O&'-.-&$2&!D..-0$2&![&/'-*&:!,,,:%&'0..-0$2&:)%+!
b022&''&5!"L!Z9$&!ES"Ic:!

O&9'28!;Aa4!?8.&%'!D4!a011&%.-!D4![)%1!A!bESSMc!?2)'3'*&1!%&2)7&%3!06*&%!
2.-10*-2!&=*%&1&'!&$80$2&5!/3!+&$)*3(-2!5-7&%'-*3:!J%)2&&5-$+'!)6!*8&!
`0*-)$0.!D205&13!)6!K2-&$2&'!"SEREPETfEPI"!

O-&*C&%C!@4!70$!5&!X)((&.!Z!b"eeNc!D.*&%$0*&!'*0/.&!'*0*&'!0$5!*8%&'8).5!&66&2*'!-$!



O&6&%&$2&'!!!!!!! !"T" !

'&1->0%-5!+%0]-$+!'3'*&1':!Y-C)'!NeR!TefNT!

O)5-)$)7!K`!bESSMc!D!/%-&6!)7&%7-&,!)6!*8&!%&+-1&!'8-6*!5&*&2*-)$!1&*8)5':!^0%+&>
'20.&!5-'*9%/0$2&'!b%&+-1&!'8-6*'c!0$5!%&2)7&%3!-$!0<90*-2!&2)'3'*&1'R!
280..&$+&'!6)%!10$0+&1&$*!*),0%5!'9'*0-$0/-.-*3!G`?KQY>OYK;?lADK!
[)%C'8)(!)$!O&+-1&!K8-6*'4!_0%$04!A9.+0%-04!((:!"NfEL!

O)&.6'&10!Q@4!J8-$$!KO4!G53!`4!@0=,&..!J!bESSec!D$!-$*&+%0*&5!6-&.5!0$5!%&1)*&!
'&$'-$+!0((%)028!6)%!10((-$+!'&0+%0''!2)7&%4!@)%&*)$!A034!D9'*%0.-0:!Z)9%$0.!
)6!K(0*-0.!K2-&$2&!MLRLMfTE!

O)&.6'&10!Q4!X)702'!?@4!K09$5&%'!@#4!J8-$$!K4!^3)$'!@4!@0=,&..!J!bES"Ic!
Q80..&$+&'!)6!%&1)*&!'&$'-$+!6)%!<90$*-63-$+!280$+&'!-$!.0%+&!2)1(.&=!
'&0+%0''!&$7-%)$1&$*':!?'*90%-$&4!Q)0'*0.!0$5!K8&.6!K2-&$2&!"IIR"T"f"N"!

O)'&!D!bESSLc!V&6-$-$+!0$5!1&0'9%-$+!&2)$)1-2!%&'-.-&$2&!*)!5-'0'*&%':!V-'0'*&%!
J%&7&$*-)$!0$5!@0$0+&1&$*!"IRISNfI"L!

O9-]!Z@4!O)1&%)!Z!bESSIc!?66&2*'!)6!5-'*9%/0$2&'!209'&5!/3!2)0'*0.!2)$'*%92*-)$'!
)$!'(0*-0.!'*%92*9%&4!+%),*8!53$01-2'!0$5!(8)*)'3$*8&'-'!)6!*8&!'&0+%0''!
D/+4;/#4&'/,5&#4,&:!@0%-$&!J)..9*-)$!A9..&*-$!LTR"MEIf"MII!

K28&66&%!@4!Q0%(&$*&%!K4!W).&3!ZD4!W).C&!Q4![0.C&%!A!bESS"c!Q0*0'*%)(8-2!'8-6*'!-$!
&2)'3'*&1':!`0*9%&!L"IRMe"fMeT!

K28&66&%!@4!Q0%(&$*&%!KO!bESSIc!Q0*0'*%)(8-2!%&+-1&!'8-6*'!-$!&2)'3'*&1'R!.-$C-$+!
*8&)%3!*)!)/'&%70*-)$:!;%&$5'!-$!?2).)+3!d!?7).9*-)$!"PRTLPfTMT!

K28&66&%!@4!A0'2)1(*&!Z4!A%)2C![D4!A%)7C-$!_4!Q0%(&$*&%!KO4!V0C)'!_4!a&.5!a4!70$!
`&'!?a4!O-&*C&%C!@4!K9+-80%0!U!bESSec!?0%.3>,0%$-$+!'-+$0.'!6)%!2%-*-20.!
*%0$'-*-)$':!`0*9%&!LT"RMIfMe!

K289.*&!V@4!O9''&..!JA4!^-(2-9'!O`!bESSec!G$(%&2&5&$*&5!%&'*)%0*-)$!)6!0!$0*-7&!
)3'*&%!1&*0()(9.0*-)$:!K2-&$2&!IEMR""EL>""EP!

K&&C&..!VD4!Q0%(&$*&%!KO4!J02&!@^!bES""c!Q)$5-*-)$0.!a&*&%)'2&50'*-2-*3!0'!0!
^&05-$+!#$5-20*)%!)6!?2).)+-20.!O&+-1&!K8-6*':!D1&%-20$!`0*9%0.-'*!"NPRLLEf
LM"!

K&.-+!?O4!A%9$)!ZW!bES"Sc!D!+.)/0.!0$0.3'-'!)6!*8&!&66&2*-7&$&''!)6!10%-$&!(%)*&2*&5!
0%&0'!-$!(%&7&$*-$+!2)%0.!.)'':!J^)K!Y`?!MR&eENP!

K8)%*!W4!Q0%%9*8&%'!;4!V&$$-')$![4![032)**!@!bESSNc!U.)/0.!'&0+%0''!5-'*%-/9*-)$!
0$5!5-7&%'-*3R!D!/-)%&+-)$0.!1)5&.:!Z)9%$0.!)6!?=(&%-1&$*0.!@0%-$&!A-).)+3!
0$5!?2).)+3!IMSRIfES!

K-&/&%*!;4!A%0$28!U@!bESSTc!?2)'3'*&1!&$+-$&&%'R!#$*&%02*-)$'!/&*,&&$!&&.+%0''!
9/+650&',&<5#+4+!0$5!*8&!'0$5(%0,$!B&--4&#&++&'=0&*++4!0$5!*8&-%!-$5-%&2*!
&66&2*'!)$!*8&!195(%0,$!K</$5%4&'&104,&#&:!Z)9%$0.!)6!?=(&%-1&$*0.!@0%-$&!
A-).)+3!0$5!?2).)+3!IIPREMIfENS!

K1-*8!@V!bES""c!D$!&2).)+-20.!(&%'(&2*-7&!)$!&=*%&1&!2.-10*-2!&7&$*'R!0!'3$*8&*-2!
5&6-$-*-)$!0$5!6%01&,)%C!*)!+9-5&!69*9%&!%&'&0%28:!Z)9%$0.!)6!?2).)+3!eeRTMT>
TTI!



O&6&%&$2&'!!!!!!! !"TE!

K*0(&.!Z4!D0%*'!;^4!_0$!V93$8)7&$!A4!V&!U%))*!ZV4!_0$!5&$!a))+&$!J4!a&11-$+0!
@D!b"eeTc!`9*%-&$*!9(*0C&!/3!.&07&'!0$5!%))*'!)6!*8&!'&0+%0''!H>&-&++4&'
>5(<04,>44'-$!*8&!K(&%1)$5&!D%28-(&.0+)4!#$5)$&'-0:!@0%-$&!?2).)+3!J%)+%&''!
K&%-&'!"ILR"eMfEST!

K*&66&$![^4!K0$5&%')$!D4!;3')$!J4!ZDU&%!Z4!@0*')$!JD4!@))%&!A4!Y.56-&.5!W4!
O-280%5')$!X4!K28&..$89/&%!aZ4!;9%$&%!A^4![0'')$!OZ!bESSLc!U.)/0.!280$+&!d!
*8&!?0%*8!K3'*&1!R!D!(.0$&*!9$5&%!(%&''9%&:!J(:!IIS:!

K*&7&$'!;4!Q)$$)..3!O@!bESSMc!^)20.>'20.&!10((-$+!)6!/&$*8-2!80/-*0*'!*)!0''&''!
%&(%&'&$*0*-)$!-$!0!10%-$&!(%)*&2*&5!0%&0:!@0%-$&!0$5!W%&'8,0*&%!O&'&0%28!
MTR""">"EI!

K*&$&2C!OK4!U%0801!@a4!A)9%<9&!AZ4!Q)%/&**!V4!?%.0$5')$!Z@4!?'*&'!ZD4!&*!0.:!
bESSEc!X&.(!6)%&'*!&2)'3'*&1'R!/-)5-7&%'-*34!'*0/-.-*34!%&'-.-&$2&!0$5!69*9%&:!
?$7-%)$1&$*!Q)$'&%70*-)$!EeRLITfLMe!

K*&,0%*>X)'*&%!A4!A9$$!K?4!@02C03!KZ4!J)66!`^4!`0-10$!OZ4!^0C&!JK!bES"Sc!;8&!9'&!
)6!A03&'-0$!$&*,)%C'!*)!+9-5&!-$7&'*1&$*'!-$!6.),!0$5!20*281&$*!%&'*)%0*-)$!
6)%!-1(0-%&5!%-7&%!&2)'3'*&1':!W%&'8,0*&%!A-).)+3!MMRELIfETS!

K*%)/&.!QZ4!a&-*19..&%!;4!K911&%'!ZX!bESS"c!`0*-)$0.!Q)0'*0.!D''&''1&$*R!W-&.5!
Y(&%0*-)$'!@0$90.:!G$-*&5!K*0*&'!?$7-%)$1&$*0.!J%)*&2*-)$!D+&$234!Y66-2&!)6!
O&'&0%28!0$5!V&7&.)(1&$*!

K95-$+!X`4!U%)''!X^4!a)9'&10$!UO!bESSLc!D.*&%$0*-7&!'*0*&'!0$5!()'-*-7&!
6&&5/02C'!-$!%&'*)%0*-)$!&2).)+3:!;%&$5'!-$!?2).)+3!d!?7).9*-)$!"eRLTfMI!

K95-$+!X`4!a)//'!OZ!bESSec!;8%&'8).5!1)5&.'!-$!%&'*)%0*-)$!0$5!2)$'&%70*-)$R!0!
5&7&.)(-$+!6%01&,)%C:!;%&$5'!-$!?2).)+3!d!?7).9*-)$!ELREN"fENe!

K9.*0$!K?!bESSSc!J8&$)*3(-2!(.0'*-2-*3!6)%!(.0$*!5&7&.)(1&$*4!69$2*-)$!0$5!.-6&!
8-'*)%3:!;%&$5'!-$!J.0$*!K2-&$2&!MRMINfMLE!

K9.*0$!K?4![-.2]&C!D@4!A&..!V^4!a0$5!U!b"eePc!J83'-).)+-20.!%&'()$'&!*)!2)1(.&=!
&$7-%)$1&$*'!-$!0$$90.!J).3+)$91!'(&2-&'!)6!2)$*%0'*-$+!&2).)+-20.!/%&05*8:!
Y&2).)+-0!""MRMTLfMNP!

K9$5'*%)1!K@4!D..&$!QO4!A0%-28-&73!Q!bES"Ec!K(&2-&'4!W9$2*-)$0.!U%)9('4!0$5!
;8%&'8).5'!-$!?2).)+-20.!O&'-.-&$2&:!Q)$'&%70*-)$!A-).)+3!ETRISMfI"L!

K93C&%/93C![4!A)910!;Z4!70$!5&%!a&-5&!;4!W09'*!Q4!U)7&%'!^^4!U-&'&$![AZ;4!5&!
Z)$+!VZ4!70$!X0*,-HC!@@!bES"Ec!K9((%&''-$+!0$*0+)$-'*-2!/-)&$+-$&&%-$+!
6&&5/02C'!5)9/.&'!%&'*)%0*-)$!'922&'':!?2).)+-20.!D((.-20*-)$'!EER"EELf"EI"!

K3(80%5!DV4!Q.0%C&!XQ4!W%0$C.-$!Z4!O&+0$!a@4!@2+-$$-'!@!bES""c!W)%&20'*'!)6!
80/-*0*!.)''!0$5!6%0+1&$*0*-)$!59&!*)!9%/0$!+%),*8!0%&!'&$'-*-7&!*)!')9%2&!)6!
-$(9*!50*0:!Z)9%$0.!)6!?$7-%)$1&$*0.!@0$0+&1&$*!eER"PPEf"PeI!

;8)10'!W#@4!Q)%$&.-'&$!QV4!r0$5&!Z@!bESSSc!?66&2*'!)6!,0*&%!7&.)2-*3!0$5!20$)(3!
1)%(8).)+3!)$!011)$-91!9(*0C&!/3!'&0+%0''!2)119$-*- &':!?2).)+3!
P"RENSLfEN"I!

;8%9'8!KW4!a&,-**!Z?4!V03*)$!JX4!Q)2)!U4!^)8%&%!D@4!`)%CC)!D4!`)%CC)!Z4!Q8-0$*)%&!
@!bESSec!W)%&20'*-$+!*8&!.-1-*'!)6!%&'-.-&$2&R!-$*&+%0*-$+!&1(-%-20.!%&'&0%28!



O&6&%&$2&'!!!!!!! !"TI !

,-*8!*8&)%3:!J%)2&&5-$+'!)6!*8&!O)30.!K)2-&*3!AR!A-).)+-20.!K2-&$2&'!ENTRIESef
IE"N!

;89%'/3!UA4!a0%.-$!@@!b"ePLc!#$*&%02*-)$!)6!.&07&'!0$5!%))*'!)6!L*<<4&'(&0464(&'
-$!*8&!9(*0C&!)6!(8)'(80*&4!011)$-0!0$5!$-*%0*&:!@0%-$&!A-).)+3!PIRT"fTN!

;-//&**'!#O4!a0..!`Z4!V&$$-')$![Q!b"eePc!@)%&*)$!A03!0$5!Q0*281&$*:!K28)).!)6!
@0%-$&!K2-&$2&4!G$-7&%'-*3!)6!B9&&$'.0$54!A%-'/0$&4!B^V4!((:!TLM!

;-2&89%'*!Z^4!`&,801!^;4!O-''-C!V4!^&*28&%!OD4!Z0C&10$!DZ!bESSNc!D!A03&'-0$!
$&*,)%C!0((%)028!6)%!0''&''-$+!*8&!'9'*0-$0/-.-*3!)6!2)0'*0.!.0C&'!-$!`&,!
K)9*8![0.&'4!D9'*%0.-0:!?$7-%)$1&$*0.!@)5&..-$+!0$5!K)6*,0%&!EER""Eef""Ie!

;)10'C)!VD4!^0()-$*&!A?!b"ee"c!J%)592*-7-*3!0$5!/-)10''!)6!;80.0''-0!
*&'*95-$91!0'!%&.0*&5!*)!,0*&%!2).91$!$9*%-&$*!070-.0/-.-*3!0$5!&(-(83*&!
.&7&.'R!6-&.5!)/'&%70*-)$'!0$5!&=(&%-1&$*0.!'*95-&':!@0%-$&!?2).)+3!J%)+%&''!
K&%-&'!NMRef"N!

G53!Z[4!V&$$-')$![Q!b"eeNc!U%),*8!0$5!(83'-).)+-20. !%&'()$'&'!)6!*8%&&!
'&0+%0''!'(&2-&'!*)!&.&70*&5!'&5-1&$*!$9*%-&$*'!-$!@)%&*)$!A034!D9'*%0.-0:!
Z)9%$0.!)6!?=(&%-1&$*0.!@0%-$&!A-).)+3!0$5!?2).)+3!E"NREMIfENN!

_0.&$*-$&!ZW4!a&2C!X^!Z%!b"eeec!K&0+%0''!8&%/-7)%3R!&7-5&$2&!6)%!*8&!2)$*-$9&5!
+%0]-$+!)6!10%-$&!+%0''&':!@0%-$&!?2).)+3!J%)+%&''!K&%-&'!"NTREe"fISE!

_0..050%&'!W4!U-0$).-!?4!U}1&]!Z@!bESSNc!?2).)+-20.!.-1-*'!*)!(.0$*!(8&$)*3(-2!
(.0'*-2-*3:!`&,!J83*).)+-'*!"NTRNLefNTI!

70$!5&!X)((&.!Z4!O-&*C&%C!@4![&-''-$+!WZ!b"eeNc!Q0*0'*%)(8-2!7&+&*0*-)$!'8-6*'!0$5!
')-.!5&+%050*-)$!-$!*&%%&'*%-0.!+%0]-$+!'3'*&1':!;%&$5'!-$!?2).)+3!d!?7).9*-)$!
"ERIMEfIMT!

70$!5&$!a)$&%*!OQ4!@2D$&$&3!Z!bES""c!;8&!ES""!A%-'/0$&!6.))5'R!209'&'4!-1(02*'!
0$5!-1(.-20*-)$':![0*&%!IR""Lef""NI!

70$!5&%!a&-5&!;4!`&'!?a4!U&&%.-$+!U[4!K1).5&%'!DZJ4!A)910!;Z4!X0*,-HC!@@!
bESSNc!J)'-*-7&!W&&5/02C'!-$!K&0+%0''!?2)'3'*&1'R!#1(.-20*-)$'!6)%!K922&''!-$!
Q)$'&%70*-)$!0$5!O&'*)%0*-)$:!?2)'3'*&1'!"SR"I""f"IEE!

70$!5&%!a&-5&!;4!A)910!;Z4!70$!`&'!?a4!5&!X)((&.!Z4!K28&66&%!@4!O)&.)6'!ZU@4!70$!
X0*,-HC!@@4!K1).5&%'!DZJ:!K(0*-0.!'&.6>)%+0$-'&5!(0**&%$-$+!-$!'&0+%0''&'!
0.)$+!!0!5&(*8!+%05-&$*!)6!0$!-$*&%*-50.!&2)'3'*&1:!?2).)+3!e"R!ITE>ITe:!

70$!5&%!a&-5&!;4!70$!`&'!?a4!70$!X0*,-HC!@@4!Y.66!a4!K1).5&%'!DZ!bES""c!J)'-*-7&!
6&&5/02C'!-$!'&0+%0''!&2)'3'*&1'f?7-5&$2&!6%)1!.0%+&>'20.&!&1(-%-20.!50*0:!
J^)K!Y`?!TR&"TMSL!

70$!X0*,-HC!@@4!a&%19'!V!bESSSc!?66&2*'!)6!,0*&%!53$01-2'!)$! 9/+650&'(&04#&R!
*%0$'(.0$*0*-)$!&=(&%-1&$*'!-$!*8&!-$*&%*-50.!V9*28![055&$!K&0:!@0%-$&!
?2).)+3!J%)+%&''!K&%-&'!ESPR"SNf""P!

70$!X0*,-HC!@@4!a&%19'!V4!5&!Z)$+!VZ4!D'19'!O@4!V&!Z)$+&!_`!bESSSc!a0/-*0*!
'9-*0/-.-*3!)6!*8&![055&$!K&0!6)%!%&'*)%0*-)$!)6!r)'*&%0!10%-$0!/&5':!
a&.+).0$5!@0%-$&!O&'&0%28!MLR""Nf"EP!



O&6&%&$2&'!!!!!!! !"TL !

70$!X0*,-HC!@@4!A)'!DO4!V&!Z)$+&!_`4!a0$''&$!^KD@4!a&%19'!VQO4!5&!Z)$+!VZ!
bESSec!U9-5&.-$&'!6)%!'&0+%0''!%&'*)%0*-)$R!#1()%*0$2&!)6!80/-*0*!'&.&2*-)$!
0$5!5)$)%!()(9.0*-)$4!'(%&05-$+!)6!%-'C'4!0$5!&2)'3'*&1!&$+-$&&%-$+!&66&2*':!
@0%-$&!J)..9*-)$!A9..&*-$!MPR"Nef"PP!

70$!`&'!?a4!K28&66&%!@!bESSNc!K.),!O&2)7&%3!6%)1!J&%*9%/0*-)$'!0'!0!U&$&%-2!
#$5-20*)%!)6!0!`&0%/3!Q0*0'*%)(8-2!K8-6*:!D1&%-20$!`0*9%0.-'*!"TeRNIPfNLN!

70$!`&'!?a4!D10%)!;4!K28&66&%!@4!V9-$&7&.5!UQ!bESSNc!J)''-/.&!1&280$-'1'!6)%!0!
10%-$&!/&$*8-2!%&+-1&!'8-6*!-$!*8&!`)%*8!K&0:!@0%-$&!?2).)+3!J%)+%&''!K&%-&'!
IISRIefLN!

_&%00%*!DZ4!W00''&$!?Z4!V0C)'!_4!70$!`&'!?a4!^…%.-$+!@4!K28&66&%!@!bES""c!O&2)7&%3!
%0*&'!%&6.&2*!5-'*0$2&!*)!0!*-((-$+!()-$*!-$!0!.-7-$+!'3'*&1:!`0*9%&!LP"RIMN>IMe!

_&%100*!Z?4!_&%80+&$!WQD!b"eeTc!K&0')$0.!70%-0*-)$!-$!*8&!-$*&%*-50.!'&0+%0''!
9/+650&'#/-644'a)%$&1:R!2)9(.-$+!5&1)+%0(8-2!0$5!(83'-).)+-20.!(0**&%$':!
D<90*-2!A)*0$3!MEREMefEP"!

_-0%).-!J4!A0%*).-!@4!U-)%50$-!U4!`0.5-!@4!Y%60$-5-'!K4!r0.5-70%!Z@!bESSPc!
Q)119$-*3!'8-6*'4!0.*&%$0*-7&!'*0/.&!'*0*&'4!/-)+&)28&1-20.!2)$*%).'!0$5!
6&&5/02C'!-$!&9*%)(8-2!2)0'*0.!.0+))$'R!0!/%-&6!)7&%7-&,:!D<90*-2!
Q)$'&%70*-)$R!@0%-$&!0$5!W%&'8,0*&%!?2)'3'*&1'!"PRK"SMfK""N!

_-28C)7-**&$!;4!a).1&%!@4!W%&5&%-C'&$!@K!bESSNc!K(0*-0.!0$5!*&1()%0.!280$+&'!-$!
$)$>'*%92*9%0.!20%/)835%0*&!%&'&%7&'!-$!&&.+%0''!b9/+650&'(&04#&'^:c!-$!V0$-'8!
2)0'*0.!,0*&%':!A)*0$-20!@0%-$0!MSRNMfPN!

[0.C&%!Aa4!^95,-+!V4!a)..-$+!QK4!J&*&%10$!O@!b"eP"c!K*0/-.-*3!)6!K&1->D%-5!
K070$$0!U%0]-$+!K3'*&1':!Z)9%$0.!)6!?2).)+3!TeRLNIfLeP!

[0.C&%!Aa4!^0$+%-5+&!Z^!bESSEc!@&0'9%-$+!W9$2*-)$0.!V-7&%'-*3!-$!J.0$*!
Q)119$-*-&'!,-*8!@-=&5!^-6&!W)%1'R!D!J%)/.&1!)6!a0%50$5!K)6*!D**%-/9*&':!
?2)'3'*&1'!MRMEefMIP!

[0.C&%!A4!@&3&%'!ZD!bESSLc!;8%&'8).5'!-$!&2).)+-20.!0$5!')2-0.!&2).)+-20.!'3'*&1'R!
0!5&7&.)(-$+!50*0/0'&:!?2).)+3!d!K)2-&*3!eRI!

[0.C&%!A4!a)..-$+!QK4!Q0%(&$*&%!KO4!X-$]-+!D!bESSLc!O&'-.-&$2&4!D50(*0/-.-*3!0$5!
;%0$'6)%10/-.-*3!-$!K)2-0.>>&2).)+-20.!K3'*&1':!?2).)+3!d!K)2-&*3!eRM!

[0.C&%!A4!K0.*!V!bESSTc!O&'-.-&$2&!;8-$C-$+R!K9'*0-$-$+!?2)'3'*&1'!0$5!J&)(.&!-$!
0!Q80$+-$+![)%.5:!#'.0$5!J%&'':!^)$5)$:!J(:!"NL!

[0.C&%!A4!U9$5&%')$!^4!X-$]-+!D4!W).C&!Q4!Q0%(&$*&%!K4!K289.*]!^!bESSTc!D!80$569.!
)6!8&9%-'*-2'!0$5!')1&!(%)()'-*-)$'!6)%!9$5&%'*0$5-$+!%&'-.-&$2&!-$!')2-0.>
&2).)+-20.!'3'*&1':!?2).)+3!d!K)2-&*3!""R"I!

[0%5!^U4!X&1(![@4!A)3$*)$![O!b"ePLc!;8&!-$6.9&$2&!)6!,07&'!0$5!'&0+%0''!
2)119$-*-&'!)$!'9'(&$5&5!(0%*-29.0*&'!-$!0$!&'*90%-$&!&1/031&$*:!@0%-$&!
U&).)+3!MeRPMf"SI!

[032)**!@4!V90%*&!Q@4!Q0%%9*8&%'!;ZA4!Y%*8!OZ4!V&$$-')$![Q4!Y.30%$-C!K4!Q0..05-$&!
D4!W)9%<9%&0$!Z[4!a&2C!X^4!a9+8&'!DO!bESSec!D22&.&%0*-$+!.)''!)6!'&0+%0''&'!
02%)''!*8&!+.)/&!*8%&0*&$'!2)0'*0.!&2)'3'*&1':!J%)2&&5-$+'!)6!*8&!`0*-)$0.!



O&6&%&$2&'!!!!!!! !"TM!

D205&13!)6!K2-&$2&!"STR"EINNf"EIP"!

[032)**!@4!^)$+'*066!AZ4!@&..)%'!Z!bESSMc!K&0+%0''!()(9.0*-)$!53$01-2'!0$5!,0*&%!
<90.-*3!-$!*8&!U%&0*!A0%%-&%!O&&6!%&+-)$R!D!%&7-&,!0$5!69*9%&!%&'&0%28!
5-%&2*-)$':!@0%-$&!J)..9*-)$!A9..&*-$!M"RILIfIMS!

[&/'*&%!#;4!a0%%-'!UJ!bESSLc!D$*8%)()+&$-2!-1(02*'!)$!*8&!&2)'3'*&1'!)6!2)0'*0.!
.0+))$'R!1)5&..-$+!69$501&$*0.!/-)+&)28&1-20.!(%)2&''&'!0$5!10$0+&1&$*!
-1(.-20*-)$':!@0%-$&!0$5!W%&'8,0*&%!O&'&0%28!MMRTN!

[&-H&%10$!@4!^-$5&/))1!a4!r99%!DW!bESSMc!O&+-1&!'8-6*'!-$!10%-$&!&2)'3'*&1'!
)6!*8&!`)%*8!K&0!0$5![055&$!K&0:!@0%-$&!?2).)+3!J%)+%&''!K&%-&'!EePR!E">Ie!

[80.&$!@4!V9663!Z4!U%02&!Z!bES"Ec!;&1()%0.!'8-6*'!-$!*)(>5),$!7&%'9'!/)**)1>9(!
2)$*%).!)6!&(-(83*-2!0.+0&!-$!0!'&0+%0''!&2)'3'*&1:!?2).)+3!eLR!M"SfMES!

i)9$+!JQ4!X-%C10$!a!b"eNMc!;8&!'&0+%0''!2)119$-*-&'!)6!@)%&*)$!A034!
B9&&$'.0$5:!D<90*-2!A)*0$3!"R"e"fESE!

i)9$+!;J!bESSSc!O&'*)%0*-)$!&2).)+3!0$5!2)$'&%70*-)$!/-).)+3:!A-).)+-20.!
Q)$'&%70*-)$!eERNIfPI!

i)9$+!;J4!Q80'&!Z@4!a955.&'*)$!O;!bESS"c!Q)119$-*3!K922&''-)$!0$5!D''&1/.3R!
Q)1(0%-$+4!Q)$*%0'*-$+!0$5!Q)1/-$-$+!J0%05-+1'!-$!*8&!Q)$*&=*!)6!?2).)+-20.!
O&'*)%0*-)$:!?2).)+-20.!O&'*)%0*-)$!"eRMf"P!




