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-/8:'(A) 9$:0.) 7*/7).:%,0=) 7*')+$:%(')$9)3N) 7%'/71
C'07A)7*')\T])$9)7*')+8,'07)'07%/,0'.)#,7*)7*/7)$9)
7*')7*'%/6,(7)H^/,%A)IJJKL;

4512(*+6#2$0(1-'(77#2$!'+57,$
T/0.$C,P'.) +$07%$88'.) 7%,/8() HT@5(L) */-')

/8($) .'C$0(7%/7'.) 7*') '9!)+/+2) $9) 3N) ,07'%-'01
7,$0()9$%)C/02)6(2+*$8$=,+/8)/0.)6*2(,+/8)+$0.,1
7,$0(;)<0')$9)7*')'/%8,'(7)/668,+/7,$0()$9)3NA),0)7*')
RK"J(A)#/()9$%)7*')7%'/7C'07)$9)6*$>,/()H@/88/*/0A)
IJJJL;) Q0) $0') $9) 7*')!)%(7) T@5() $9) 3NA)_'88() '7;)
/8;) HIJJ!L) :7,8,P'.) /+:6%'((:%'1>/('.) 3C$7,$0/8)
4%''.$C) 5'+*0,Z:'() H345L) ,0) 7*') 7%'/7C'07) $9)
(C/88)/0,C/8)$%),0('+7)6*$>,/()HC$:('A)%/7A)(6,.'%A)
+$+&%$/+*L):0.'%) 8/>$%/7$%2)+$0.,7,$0(;)O:>M'+7()
(+%''0'.)*/.)7$`)*/-')/)a(6'+,!)+)6*$>,/b)/().'(1
,=0/7'.)>2)7*')DOc1Q])+%,7'%,/A)>')$-'%)RY)2'/%()
$8.A)*/-')*/.)7*,()6*$>,/)9$%)$-'%)7*%'')2'/%(A)/0.)
0$7)>')%'+',-,0=)+:%%'07)7%'/7C'07)9$%)7*,()6*$>,/;)
5*,()(7:.2):('.)/)+$07%$8)=%$:6)/0.)/).$:>8')>8,0.)
%/7,0=)6%$+'.:%';)T/0.$C82)/((,=0'.)6/%7,+,6/07()
#'%') 7%'/7'.) ,0.,-,.:/882) 9$%) !J) C,0:7'() #,7*)
',7*'%) 345) H1) d) RYL) $%) /) +$C6/%,($0) +$0.,7,$0)
&0$#0) 7$) %'.:+')/0E,'72A)D,/6*%/=C/7,+)^%'/7*1
,0=)HD^L)H1)d)R"L;)

5*')(7%:+7:%')$9)>$7*)7%'/7C'07()#'%')&'67)/()
(,C,8/%)/()6$((,>8'A)#,7*)>$7*)=%$:6()-,(:/8,P,0=)
7*') 9'/%'.) $>M'+7) #*,8') /6682,0=) 7*') 7%'/7C'07)
,0) ,0.,-,.:/8)('((,$0()%:0)>2)/) 7%/,0'.)%'('/%+*)
6(2+*$8$=,(7;)5*') .'6'0.'07) -/%,/>8'() ,0+8:.'.`)
7*')^'*/-,$%/8)F66%$/+*)5'(7) H^F5LA) 7*%'') (:>1
M'+7,-') %/7,0=() $9) 9'/%9:80'(() H7#$) :(,0=) OXD)
(+/8'(L)/0.)6:8(')%/7';)345)6%$.:+'.)(,=0,!)+/0782)
=%'/7'%),C6%$-'C'07)7*/0).,.)D^),0)7*')/>,8,72)7$)
/66%$/+*)7*')9'/%'.)$>M'+7()H8)e);JIL;)345)/8($)/61
6'/%'.)C$%')'99'+7,-')#*'0)+$C6/%,0=) 7*') 7*%'')
('891%'6$%7)C'/(:%'(;)
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$%&'()*+,-!*,!./0!1%2%1-!'-*,3!*453*,5)*+,!
+6!)7%!6%58%&!+9:%()!;%8%<!"=#!',*)-!6+8!>?@!5,&!A=A!
',*)-!6+8!0B!C4!D!=EEFG=!$%&'()*+,-!*,!./0!1%2%1!
;7%,!5()'511H!5II8+5(7*,3!)7%!6%58%&!+9:%()!;%8%<!
"=J!',*)-!6+8!>?@!5,&!A=#!',*)-!6+8!0B!C4!D!=EKG=!
@7%8%!;5-!,+!-*3,*!!(5,)!&*66%8%,(%!9%);%%,!>?@!
5,&!0B!+,! I'1-%! 85)%=!@7%! 38%5)%8! *4I8+2%4%,)!
6+8!>?@!;5-!45*,)5*,%&L! 5,&!I+--*91H! %,75,(%&!
5)! -*M! )+! ,*,%!4+,)7-! 6+11+;N'I!+,! )7%!9%752*+N
851!4%5-'8%-=!@7%-%!!!,&*,3-!-'33%-)!)75)!5!-*,31%!
"EN4*,')%!)8%5)4%,)!-%--*+,!'-*,3!>?@!)+!8%&'(%!
-I%(*!!(!I7+9*5-!(5,!I8+&'(%!251*&!9%752*+851!5,&!
-'9:%()*2%!%66%()-!;7*(7!15-)!6+8!5)!1%5-)!-*M!)+!,*,%!
4+,)7-!56)%8!)7%!)8%5)4%,)=

B5O%8!P! .*%3%1! CKEEFG! 8%I1*(5)%&! )7%! %66%(N
)*2%,%--!+6!>?@!6+8!)8%5)*,3!I7+9*5-!+6!-4511!5,*N
451!5,&!*,-%()-!'-*,3!85,&+4*Q%&!(+,)8+1-=!@7%H!
(+4I58%&! 5! RFN4*,')%! -%--*+,! +6! >?@! C1! S! AAG!
;*)7!5!RFN4*,')%!-'II+8)*2%!$+3%8*5,!(+',-%1*,3!
C1!S!AEG!5,&!5!,+!)8%5)4%,)!38+'I!C1!S!AEG=!>?@!
-7+;%&! -)5)*-)*(511H! -*3,*!!(5,)! 8%-'1)-! (+4I58%&!
)+! )7%! (+,)8+1! 38+'I-! +,! I8%TI+-)! 4%5-'8%-! +6<!
./0!85)*,3-!6+11+;*,3!)8%5)4%,)!C4!D!=EEAGL!./0!
&'8*,3! )7%!B%752*+851!UII8+5(7!@%-)! C4!D! =EEKGL!
5,&!);+!6%58!+6!5,*451!V'%-)*+,,5*8%-!C4!D!=EKL!I!
D=EEAG!5,&!)7%!BU@!C4!D!=E"G=!

U!6+11+;!'I!52%853*,3!A=R!H%58-!15)%8!-7+;%&!
)75)! )7%! )8%5)4%,)! %66%()*2%,%--! ;5-!45*,)5*,%&L!
519%*)!*,!5!8%&'(%&!54+',)=!@7*-!5))%-)%&!)+!)7%!%6N
6%()*2%,%--!+6!>?@!+2%8!$+3%8*5,!(+',-%1*,3!5,&!
-'II+8)%&!)7%!W%11-!%)!51=!!!,&*,3-=!

.515-L!B8++O-L!P!$+;%!CKEEXG!752%!I58)*511H!
8%I1*(5)%&!)7%!W%11-!%)!51=!-)'&HL!;7%8%!KK!-'9:%()-!
-%82%&!5-!)7%*8!+;,!(+,)8+1-=!Y516!+6!)7%!-'9:%()-!
8%(%*2%&!0*5I785345)*(!B8%5)7*,3!C0BG!!!8-)!5,&!
>?@!-%(+,&=!@7%!+)7%8!7516!8%(%*2%&!>?@!!!8-)!5,&!
0B! -%(+,&=!@7%! )78%%! (8*)%8*+,! 85)*,3-!;%8%! )7%!
B%(O!U,M*%)H! Z,2%,)+8HL! 5! 4+&*!!%&! B%752*+851!
UII8+5(7!@%-)! CBU@GL! 5,&! ./0! 85)*,3-! I8*+8! )+!
)8%5)4%,)!5,&!56)%8!)7%!!!8-)!5,&!)7%!-%(+,&!)8%5)N
4%,)=!>?@!I8+&'(%&!-*3,*!!(5,)!8%&'()*+,-!+6!5,MN
*%)H!+,!511!)78%%!4%5-'8%-L!;7%)7%8!*)!;5-!'-%&!5-!
)7%!!!8-)!+8!)7%!-%(+,&!)8%5)4%,)=!0B!&*&!,+)!752%!
)7*-!%66%()=!Z83%,-L!/1&51L!P!Y+6658)!CKEEJGL!'-*,3!
5!;5*)!1*-)!(+,)8+1L!&%4+,-)85)%&!)7%!%66%()*2%,%--!
+6!@?@!6+8!5,M*%)H!&*-+8&%8-=!U!-)'&H!9H!.(7+,*,N
3%8!CKEERG!-7+;%&!)7%!%66%()*2%,%--!+6!5!+,%!7+'8!
@7+'37)! ?*%1&! @7%85IH! C@?@G! -%--*+,! C1! S! KRG!
(+4I58%&!;*)7!5!;5*)!1*-)!C1!S!KRG!*,!)7%!)8%5)4%,)!
+6!I'91*(!-I%5O*,3!5,M*%)H=!

?+11+;*,3! )7%! -'((%--6'1! ;*)7*,N-'9:%()-!
I*1+)! -)'&*%-! +6! 2%)%85,-! ;*)7! (1*,*(51! 1%2%1-! +6!

[@.0L! 5! 85,&+4*Q%&! (+,)8+11%&! )8*51! ;5-! ',N
&%8)5O%,! C\7'8(7L! Y5;OL! B8++O-L! @+'O+1%7)+L!
W8%,L! 0*,)%8L! P! .)%*,L! KEEXG=! [8%1*4*,58H! 8%N
I+8)-! +6! )7*-! -)'&H! -7+;! I58)*(*I5,)-! &8+II*,3!
68+4!7*37!(1*,*(51!)+!-'9(1*,*(51!1%2%1-!+6![@.0!
-H4I)+4-!56)%8!>?@L!;*)7!35*,-!45*,)5*,%&!+,!"!
5,&!]!4+,)7!6+11+;N'I-L!5,&!7*371H!-)5)*-)*(511H!
-*3,*!!(5,)!8%-'1)-=!^)7%8!-H4I)+4-!-'(7!5-!I7+N
9*5-L! 7+-)*1*)HL! I585,+*5L! &%I8%--*+,! 5,&! 5,M*%)H!
51-+!&%(8%5-%&=!

U!-)'&H!9H!>1&%8!%)!51=! CKEEJG!&%4+,-)85)%&!
)75)!@5I5-!U('I8%--'8%!@%(7,*V'%!C@U@G!;5-!-*3N
,*!!(5,)1H! 4+8%! %66%()*2%! 5)! 45*,)5*,*,3! ;%*37)!
1+--!)75,!5!;%*37)!45*,)%,5,(%!-)85)%3H!38+'I!+8!5!
V*!3+,3!38+'I!5)!)7%!%,&!+6!)%,!+,%!7+'8!-%--*+,-!
5,&!5)!5!AK!;%%O!6+11+;N'I=

B85))9%83!CKEE#G!5&4*,*-)%8%&!>?@!)+!5!I+I'N
15)*+,!+6!!!98+4H513*5!-'66%8%8-!85,&+4*Q%&!*,)+!5!
;5*)!1*-)!+8!)8%5)4%,)!38+'I=!.7%!6+',&!5!-*3,*!!(5,)!
*4I8+2%4%,)! *,! )7%! I8*458H!!!98+4H513*5! -H4IN
)+4-!+6!I5*,L!65)*3'%L!5,&!4'-('158!-+8%,%--=!@7%!
*,)%82%,)*+,!*,!)7*-!(5-%!;5-!5&4*,*-)%8%&!+2%8!)7%!
*,)%8,%)!*,!)7%!6+84!+6!5,!+,1*,%!-)'&H!(+'8-%=

\7'8(7L! [*_5L! $%5)%3'*L! P! B8++O-! CKEEXG!
5&4*,*-)%8%&!5!-*,31%!-%--*+,!+6!>?@!)+!5![@.0N
I+-*)*2%!-54I1%!+6!59'-%&!5&+1%-(%,)-!1*2*,3!*,!5!
38+'I!7+4%=!^,!+,%N4+,)7!6+11+;'IL! )7%!-(+8%-!
+6! 511! I58)*(*I5,)-! 75&! 8%&'(%&! )+! ,+8451! 1%2%1-L!
;7*1%!)7+-%!+6!5!,+N)8%5)4%,)!38+'I!75&!-)5H%&!)7%!
-54%=!U-! *-! )HI*(51! *,!>[!-)'&*%-L! )7%!%66%()! -*Q%!
;5-!-+!1583%!C4!D!=EEAG!)75)!)7%!8%-'1)-!;%8%!7*37N
1H!-)5)*-)*(511H!-*3,*!!(5,)! )7+'37! )7%!-54I1%!;5-!
-4511!C1!S!A]G=

U!-)'&H!+6!%1*)%!5)71%)%-!'-%&!5!2%8H!98*%6!>?@!
)8%5)4%,)!C\7'8(7L!KEEX(G=!`%49%8-!+6!5!(754I*N
+,-7*I!',*2%8-*)H!95-O%)9511! )%54!;%8%! )%-)%&!+,!
)7%*8! I%86+845,(%! 5)! 68%%! )78+;-L! 5,&! )7%! 7%*37)!
+6!)7%*8!2%8)*(51!:'4I-=!U6)%8!AF!4*,')%-!+6!>?@L!
)7%! &*66%8%,(%! 9%);%%,! )7%! )8%5)4%,)! 38+'I! 5,&!
5!I15(%9+!(+,)8+1!38+'I!;5-!"#a!+,!68%%!)78+;-!
C4!D!=E"GL!)7+'37!,+!-*3,*!!(5,)!*4I8+2%4%,)!;5-!
6+',&!*,!:'4I!7%*37)=

U,&85&%!P!?%*,-)%*,!CKEERG!I'91*-7%&!(1*,*N
(51!8%-%58(7!+,!)7%!)8%5)4%,)!+6!5,M*%)H!&*-+8&%8-!
&+,%!*,!.+')7!U4%8*(5=!@7*-!!!2%NH%58!I*1+)!-)'&HL!
+6!FLEEE!I5)*%,)-!&*53,+-%&!;*)7!5!258*%)H!+6!5,M*N
%)H! &*-+8&%8-L! '-%&! 85,&+4*Q%&L! (+,)8+11%&L! 5,&!
91*,&!85)%&!&5)5=![5)*%,)-!;%8%!85,&+41H!5--*3,%&!
)+! 5,! %MI%8*4%,)51! 38+'I! '-*,3! @7+'37)! ?*%1&!
@7%85IH! C@?@GL!5! 6+84!+6!5('I+*,)! )7%85IHL!+8!5!
(+,)8+1!38+'I!'-*,3!\+3,*)*2%!B%752*+8!@7%85IH!
C\B@G!;*)7!4%&*(5)*+,!C9%,Q+&*5Q%I*,%-G=!
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#$%&'()*+,-,* %$.,'*$%*/',0* %1-,,0*)&2*$'3*45*

6/'%1)*78*&'3,9,'3,'%*:;&'&:&$')0*+1/*+,-,*7;&'3*

%/*+1,%1,-*%1,*9$%&,'%)*1$3*7,,'*&'*%1,*%-,$%6,'%*

/-*:/'%-/;*(-/<9=*#$%,-)*/';8*.',+*%1,*&'&%&$;*3&>

$('/)&)0*)869%/6)0*$'3*),?,-&%8*/@*9$%&,'%*$'2&,%8*

9-/7;,6)=*A$%&,'%)*+,-,*-$%,3*<)&'(*:$%,(/-&,)*/@B*

'/*&69-/?,6,'%0*)/6,*&69-/?,6,'%0*$'3*:/69;,%,*

-,6&))&/'=*C%*%1,*:;/),*/@*%1,-$980*"DE*/@*%1,*$:<>

9/&'%*3,),')&%&F$%&/'*(-/<9*)1/+,3*$%*;,$)%*G)/6,*

&69-/?,6,'%H*:/69$-,3*+&%1*I!E*/@*%1,*:/'%-/;*

(-/<9=*J'* %1,*G:/69;,%,*-,6&))&/'H*:$%,(/-80* %1,*

$:<9/&'%*3,),')&%&F$%&/'*(-/<9*1$3*$*KIE*)<::,))*

-$%,* L&=,=*/@*7,&'(*)869%/6*@-,,M0*:/69$-,3* %/*$*

N4E*)<::,))*-$%,*@/-*%1,*OPQR*6,3&:$%&/'*(-/<9=*

C%* /',>8,$-* @/;;/+><90* %1,* ($&')* /7),-?,3* +&%1*

%1,* $:<9/&'%* %$99&'(* %-,$%6,'%)* +,-,* ;,))* 9-/',*

%/*-,;$9),*/-*9$-%&$;*-,;$9),*%1$'*%1/),*+&%1*OPQR

6,3&:$%&/'0*$)*&'3&:$%,3*78*%1,*&'3,9,'3,'%*-$%,-)S*

$)),))6,'%)=*Q1,*6,$'*'<67,-*/@*%-,$%6,'%*),)>

)&/')*@/-*%1,*$:<9/&'%*%-,$%6,'%*+$)*%1-,,*),))&/')0*

+1&;,*%1,*6,$'*'<67,-*/@*%-,$%6,'%*),))&/')*@/-*

%1,*OPQR*6,3&:$%&/'*(-/<9*+$)*4N=*

C'/%1,-* )<7)%<38* 78* C'3-$3,* T* U,&')%,&'*

L5DDVM0* &'3&:$%,3* $* :1$'(,* &'* ',<-/%-$')6&%%,-*

9-/!*;,)0*+&%1* %1,* $:<9/&'%* %-,$%6,'%* -,)<;%&'(* &'*
;/+,-* ;,?,;)* /@* '/-,9&',91-&',* L$* )%-,))* -,;$%,3*

',<-/%-$')6&%%,-M* $'3* 1&(1,-* ;,?,;)* /@* ),-/%/'&'*

L$*:$;6*&'3<:&'(*',<-/%-$')6&%%,-M*%1$'*%1,*OPQR*

6,3&:$%&/'*(-/<9=*

C* %1&-3* )<7)%<38*/@* KW* )<7X,:%)* :/69$-,3*

%1,*,@@&:$:8*/@*$:<9/&'%* %$99&'(*+&%1*$:<9/&'%*

',,3;&'(=*Q1,*-,)<;%)*&'3&:$%,3*%1$%*%$99&'(*-,>

3<:,3*$'2&,%8* )869%/6)* &'*KW=NE*/@* %1,* )<7>

X,:%)0*+1&;,* &'),-%&'(*$:<9<':%<-,*',,3;,)* &'%/*

%1,*)$6,*9/&'%)*-,3<:,3*$'2&,%8*&'*NDE*/@*%1,*

)<7X,:%)0* $* @&'3&'(* :/')&)%,'%* +&%1* /%1,-* 9<7>

;&)1,3*-,9/-%)*%1$%*$:<9-,))<-,*&)*$%*;,$)%*$)*,@>

@,:%&?,*$)*',,3;&'(=

Q+/* -$'3/6&F,3* :/'%-/;;,3* %-&$;)* /@* YA* @/-*

%,)%*$'2&,%8*&'*)%<3,'%)*1$?,*3,6/')%-$%,3*)%$%&)>

%&:$;*)&('&!*:$':,=*P,'/-0*Z,3(,-0*Q/<))$&'%0*[,%%0*
T* \$::$-/* L5DD"M* :/69$-,3* %+/* YA* %-,$%6,'%)*

+&%1* :/('&%&?,* 7,1$?&/-* %1,-$98=*C;;* %1-,,* %-,$%>

6,'%)*+,-,* @/<'3* %/* -,3<:,* %,)%*$'2&,%80*7<%* %1,*

%+/*YA*%-,$%6,'%)*-,]<&-,3*%+/*),))&/')0*+1&;,*%1,*

OPQ*%-,$%6,'%*-,]<&-,3*!*?,=*J'*%1,*),:/'3*)%<380*
^,F(&'*T*_F:$'*L5DD"M*,2$6&',3*%1,*%,)%*):/-,)*

$'3*$'2&,%8*;,?,;)*/@*)%<3,'%)*$99;8&'(*@/-*$*<'&>

?,-)&%8* ,'%-$':,* ,2$6=*Q1,8* -$'3/6&F,3* (-/<9)*

&'%/*YUQ*$'3*3&$91-$(6$%&:*7-,$%1&'(*L`PM=*Q1,*

YUQ*(-/<9*+$)*@/<'3*%/*1$?,*-,3<:,3*$'2&,%80*$'3*

;/+,-*%,)%*):/-,)0*%1/<(1*%1,-,*+$)*'/%*$*)%$%&)%&>

:$;;8*)&('&!*:$'%*:1$'(,*@/-*,'%-$':,*,2$6*):/-,)*
7,%+,,'*%1,*%+/*(-/<9)=

Q1,* ,?&3,':,* 9-,),'%,3* $7/?,* 3,6/')%-$%,)*

%1$%* $:<9-,))<-,* %-,$%6,'%)* -,3<:,* %1,* )%-,))* -,>

)9/'),*78*:1$'(&'(*7-$&'* @<':%&/'0*',-?/<)* )8)>

%,6* $-/<)$;0* (,',* ,29-,))&/'0* 1/-6/',* ;,?,;)0*

',<-/%-$')6&%%,-*;,?,;)0*$'3*$))/:&$%,3*7-$&'*@<':>

%&/'&'(=* Q1,* -,),$-:1* &'3&:$%,)* %1$%* $:<9-,))<-,*

:$;6)*3/+'*%1,*UUU*-,)9/'),*$'3*-,9;$:,)*&%*+&%1*

$*-,;$2$%&/'*-,)9/'),=*C)*3,6/')%-$%,3*78*a/;9,*

L4"W4M0*+,*.'/+*%1$%*%1,*-,;$2$%&/'*-,)9/'),*&)*$*

.,8*,;,6,'%*&'*%1,*:/<'%,-:/'3&%&/'&'(*/@*$'2&,%80*

91/7&$)*$'3*%-$<6$%&:*6,6/-&,)=*b&?,'*%1&)*:<->

-,'%*<'3,-)%$'3&'(0*&%*&)*3,)&-$7;,*%/*<),*%1,*]<&:.>

,)%0*;,$)%*&'?$)&?,*$'3*6/)%*,:/'/6&:$;*%,:1'&]<,)*

@/-*:/<'%,-:/'3&%&/'&'(*&'*9)8:1/%1,-$98=*Q1,-,>

@/-,0* 1$?&'(* :;&,'%)* $:%&?$%,* %1,* @,$-* -,)9/'),*

%1-/<(1* $:%&?,* &6$(&'$%&/'* $'3* %1,'* %$9* $'3R/-*

-<7*%1,&-*/+'*$:<9/&'%)*$99,$-)*%/*7,*/',*/@*%1,*

%-,$%6,'%)*/@*:1/&:,=*

6728"98%#)',:';)<"%'6*=>,<"9'
?#)#")<9<@89<,"

Q1,-,*$-,*6$'8*$3?$'%$(,)*%/*<)&'(*$:<9/&'%*

3,),')&%&F$%&/'* %,:1'&]<,)=* C:<9-,))<-,* :$'* 7,*

@-$6,3*$)*$*%,:1'&]<,*@/-*)%-,))*6$'$(,6,'%*$'3*

),;@>:/6@/-%&'(=*Q1&)*6$.,)*&%*,$)8*@/-*:;&'&:&$')*

%/* ,29;$&'* %1&)* '/?,;* %-,$%6,'%* %/* :;&,'%)0* $'3* %/*

&':/-9/-$%,*&%*&'%/*?$-&/<)*%89,)*/@*9)8:1/%1,-$98=*

Q1,*$:<9-,))<-,*9-/:,3<-,)*%$.,*/';8*$*)1/-%*%&6,*

%/*;,$-'*$'3*$-,*,$)8*%/*$99;8=*Q1,*%,:1'&]<,)*:$'*

7,*<),3*%/*3,),')&%&F,*%-$<6$%&:*6$%,-&$;*-$9&3;80*

%1,-,78* 6&'&6&F&'(* %1,* -&).* /@* -,%-$<6$%&F$%&/'*

Lc/;;/'0*5DDKM=*

A-,;&6&'$-8*)%<3&,)*1$?,*)1/+'*%1$%*$:<9-,)>

)<-,*3,),')&%&F$%&/'* &)*$'*,@@,:%&?,* %//;* @/-*:/6>

7$%*?,%,-$')*$'3*)<-?&?/-)*/@*$<%/*$::&3,'%)*+1/*

)<@@,-*@-/6*AQ^`*LO1<-:10*5DD"$d*O1<-:1*,%*$;=0*

5DD"d* J-(,')* ,%* $;=0* 5DDKd* ^+&'(;,* ,%* $;=0* 5DDVM=*

b&?,'*%1,*'<67,-)*/@*-,%<-'&'(*:/67$%*?,%,-$')0*

%1&)* ,$)&;8* ;,$-',3* %,:1'&]<,* :$'* -,3<:,* 6<:1*

9$&'* $'3* )<@@,-&'(=* Q1,* %,:1'&]<,)* :$'* 7,* <),3*

/<%)&3,* %1,*/@!*:,*78* %1,* :;&,'%* $)*1/6,+/-.0* /-*
$)* $* ),;@>1,;9* %//;=* Y@@,:%&?,* $:<9/&'%* 3,),')&%&>

F$%&/'*,')<-,)* %1$%* %1,*:;&,'%S)*$;$-6*-,)9/'),* &)*

'/* ;/'(,-* )9/'%$',/<);8* %-&((,-,3* 78* $))/:&$%,3*

6,6/-&,)* /-* :/'3&%&/',3* )%&6<;&=* Q1,* :;&,'%* '/*

;/'(,-*@,,;)*:/69,;;,3*%/*$?/&3*)%&6<;&*$))/:&$%,3*

+&%1* %1,* %-$<6$%&:* ,?,'%* /-*6,6/-8=*Q1,* -,3<:>

%&/'*/@*:/69<;)&?,*$?/&3$':,*6$8*1$?,*7,',!*:&$;*
,@@,:%)* <9/'*6$;$3$9%&?,* 7,1$?&/-* 9$%%,-')* )<:1*
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$%!$&&'()'*+!(,$*'-.%!$-&!/)0+,!(/1234%'*+!5+0$*6
'/,%7!803,(0!9!:,//;%! <'-! 2,+%%=! >/3-&! $-! ?@A!
,+&3()'/-!<2,+B!2/%)!)+%)C!4!D!7##E=!'-!(,$*'-.%!<>/,!
('.$,+))+%C!$4(/0/4C!&,3.%C!+)(7=!$1/-.!$!.,/32!/>!
0+$4)0($,+!F/,;+,%C!$>)+,!G#!1'-3)+%!/>!$224H'-.!
IJK7! L(32/'-)! &+%+-%')'M$)'/-! $44/F%! )0+! (4'+-)!
)/!($414H!,+)0'-;!$%2+()%!/>!),$31$)'(!+*+-)%!$-&!
23)! )0'%! '->/,1$)'/-! '-)/!$!1/,+! ,+$%/-$54+!$-&B
/,! 5,/$&+,! >,$1+! />! ,+>+,+-(+7!L%! N+,,H! <EOOO=!
$-&!P$-!&+,!Q/4;!<G##G=!2/'-)!/3)C!)0+!$5'4')H!)/!
$-$4HM+!&$)$!+>>+()'*+4H!'%!+-0$-(+&!5H!)0+!,+&3(6
)'/-!/>!)0+!JJJ!,+%2/-%+7!K0+!(4'+-)!>++4%!$!.,+$)+,!
%+-%+!/>!($41C!(/12+)+-(H!$-&!%+4>6+%)++17!

6#&,"7'8,9":#$*,"7;:;,";"%<'
=>?-;*@:;,")'A,$'()&*+,:+#$@?&'

@"7'B#@-:+
L(32/'-)!&+%+-%')'M$)'/-!'%!)0+!!!,%)!%)+2!'-!)0+!

2%H(0/5'/4/.'($4!0+$4'-.!2,/(+%%!/>!(/3-)+,(/-&'6
)'/-'-.!JJJ! ,+$()'/-%7!K0'%! >,++%! )0+!(4'+-)! >,/1!
,+"!+R'*+4H!,+$()'-.!'-!$!2$-'(;+&!1$--+,!)/!%)'16
34'7!S+R)C!)0+!,+&3()'/-!/>!)0+!TST!$4$,1!,+%2/-%+!
'-(,+$%+%!$((+%%!)/!2,+>,/-)$4!4/5+!$-&!-+/(/,)+R!
)0'-;'-.!<L1+-C!G##GU!N+,,HC!EOOOU!V3&'-C!G##WU!
*$-!&+,!Q/4;!+)!$47C!EOOX=7!IR2+,'+-('-.!$!,+4$)'*+!
%+-%+!/>!($41C!)0+!(4'+-)!($-!(,+$)+!-+F!(/.-')'*+!
>,$1+%!/>!,+>+,+-(+!F0'(0!,+%),3()3,+!)0+!1+1/,H!
<+7.7!YZ[1!$!,+%'4'+-)!2+,%/-!F0/!./)!)0,/3.0!$!&'>6
!!(34)!(0$44+-.+\=7!K0'%!2,/(+%%!($-!5+!>$('4')$)+&!
5H!$!%'124+!]3+%)'/-!%3(0!$%^!YS/F!)0$)!H/3!>++4!
&'>>+,+-)4HC!0/F!&/!H/3!)0'-;!$5/3)!)0+!),$31$)'(!
+*+-)B%!&'>>+,+-)4H_\!K0'%!2,/(+%%!($-!$4%/!5+!>$6
('4')$)+&! F')0! I`aV! <T0$2',/C! G##G=C! (/.-')'*+!
5+0$*'/,$4! )0+,$2H! <`+'(0+-5$31C! EOO"=C! 0H26
-/)0+,$2H! <V/%%'C! G##G=! 2%H(0/$-$4H)'(! )0+,$2H!
<`/44/-C!G##?=C!/,!/)0+,!)0+,$2'+%7!

K0',&4HC! )0+! )0+,$2'%)! ($-! 0+42! )0+! (4'+-)! '-6
%)$44!$-&!%),+-.)0+-!$-!$&$2)'*+!5+0$*'/,$4!,+2+,6
)/',+!$-&!(/.-')'*+!>,$1+F/,;C!,+.$,&'-.!0/F!)/!
0$-&4+! (0$44+-.'-.! %')3$)'/-%! '-! )0+! >3)3,+7! K0'%!
($-! 5+! >$('4')$)+&! 5H! $! %'124+! ]3+%)'/-! %3(0! $%^!
Yb/F!F/34&!H/3! 4';+! )/!%++!H/3,%+4>!0$-&4'-.!$!
2/)+-)'$4! ),'..+,! %')3$)'/-! '-! )0+! >3)3,+_\!L! 0/%)!
/>! /)0+,! )0+,$2'+%! )0$)! $,+! 2$,)! />! )0+! )0+,$2'%)[%!
)//4! 5/R! ($-! >$('4')$)+! )0'%! 2,/(+%%7! Z-! %0/,)C! )0+!
(4'+-)!'%!$54+!)/!),$-%>/,1!)0+!&'%$54'-.!),$31$)'(!
+*+-)C! )0'-;!1/,+! (4+$,4H! $5/3)! )0+! +*+-)C! )0'-;!
1/,+!2/%')'*+4H!$5/3)!0'16!/,!0+,%+4>C!$-&!&+*+4/2!
%),$)+.'+%!$-&!%;'44%!)0$)!0+42!0'1!/,!0+,!&+$4!1/,+!
+>>+()'*+4H!F')0!4'>+7!Z!($44!)0'%!2,/(+%%!Y$(32,+%6
%3,+!$%%'%)+&!2%H(0/)0+,$2H7\

K0+! ,+&3()'/-! />! (0,/-'(! TST! 0H2+,$,/3%$4!
0$%! 2/F+,>34! '124'($)'/-%! >/,! 20H%'($4! 0+$4)0! $%!
F+44!<L)$-$(;/*'($5C!Q,c.+,(C!T+,;+&C!9!a+)+,5C!
G##"U! :,$))5+,.C! G##?U! I5,+()C! b+R)$44C! Q',)4+HC!
K$H4/,C!aH%/-C!9!d+'-1$-C!G##"U!Q+-&$446K$(;6
+))C!G##OU!*$-!&+,!N/12+C!a3'*+-*//,&+-C!L-)/-'C!
P'%%+,C!9!b+'e-+-C!EOOf=7!Q+-&$446K$(;+))!<G##O=!
-/)+%! )0$)! ),$31$)'(! %),+%%! '-(,+$%+%! (0,/-'(! '-6
"!$11$)'/-!$-&!&+,+.34$)+%!)0+!%H12$)0+)'(!-+,*6
/3%!%H%)+17!L!4$,.+!+2'&+1'/4/.'($4!%)3&H!5H!J+6
4'))'!+)!$47! <EOO?=!>/3-&!)0$)!(0'4&0//&!+1/)'/-$4!
),$31$! (/,,+4$)+%! F')0! 1$-H! $&34)! &'%+$%+%C! '-6
(43&'-.!($-(+,C!0+$,)!&'%+$%+C!0H2+,)+-%'/-C!&'$5+6
)+%C!$-&!&+2,+%%'/-7!

L(32,+%%3,+6$%%'%)+&!2%H(0/)0+,$2H!($-!0+42!
(/-&')'/-%!4';+!&'$5+)+%C!F0+,+!)0+!JJJ!,+%2/-%+!
'-(,+$%+%! 54//&! %3.$,! 4+*+4%C! $%! F+44! $%! %2++&6
'-.! )0+! 0+$4'-.! />!F/3-&%! <I5,+()! +)! $47C! G##"=C!
$-&! ,+&3('-.! )0+! %H12)/1%!/>!!!5,/1H$4.'$! )0$)!
$,+!5,/3.0)!/-!$-&!+R$(+,5$)+&!5H!(0,/-'(!%),+%%!
<:,$))5+,.C! G##?=7! Z)! '%! +%)$54'%0+&! )0$)! (0,/-'(!
20H%'/4/.'($4! %),+%%! ,+&3(+%! '113-+! >3-()'/-!
<L)$-$(;/*'($5!+)!$47C!G##"U!*$-!&+,!Q/4;C!EOOXU!
*$-!&+,!N/12+!+)!$47C!EOOf=7!V+&3()'/-!/>!3--+(6
+%%$,H!0+'.0)+-+&!%)$)+%!/>!%),+%%!)0,/3.0!$(32,+%6
%3,+!&+%+-%')'M$)'/-!($-!,+.34$)+! )0+!%H12$)0+)'(!
2$,$%H12$)0+)'(!5$4$-(+!$-&!+-0$-(+! )0+!5/&H[%!
/F-!$5'4')H!)/!0+$47!K0+!1$-$.+1+-)!/>!2$'-!$-&!
'%!$-/)0+,!$224'($)'/-!/>!$(32,+%%3,+!&+%+-%')'M$6
)'/-7! 803,(0!9!:,//;%! <'-! 2,+%%=! >/3-&! )0$)! G#!
1'-3)+%! />! IJK! ,+%34)+&! '-! $! X?A! ,+&3()'/-! '-!
2$'-! <2,+6!2/%))+%)C!4!D! 7##E=C! $1/-.!$!.,/32!/>!
0+$4)0($,+!F/,;+,%7!T+*+,$4!%)3&'+%!%0/F!)0$)!$(36
2/'-)!%)'134$)'/-!,+&3(+%!2$'-!<J$-.!+)!$47C!G##?U!
S$2$&/F!+)! $47C!G##fU!g4+))C!EOOG=7!IN!2,/*'&+%!
$!-$)3,$4C!%+4>6$224'+&C!%'&+6+>>+()6>,++!$4)+,-$)'*+!
>/,! )0/%+! 2$)'+-)%! /)0+,F'%+! (/-!!-+&! )/!1+&'($6
)'/-!>/,!(0,/-'(!2$'-7!I4&+,!+)!$47! <G##f=!&+1/-6
%),$)+&! )0+! +>>+()'*+-+%%! />! KLK! $(32,+%%3,+! /-!
0+42'-.!%35e+()%!1$'-)$'-!F+'.0)! 4/%%7!K0+%+!$,+!
e3%)!$!>+F!/>!)0+!F$H%!)0$)!$(32/'-)!&+%+-%')'M$)'/-!
($-!'12,/*+!20H%'($4!0+$4)07!

N,$()')'/-+,%! F/,;'-.! F')0! ),$31$)'M+&! (4'6
+-)%! -++&! )/! (/-%'&+,! )0$)! $(32,+%%3,+! $%%'%)+&!
2%H(0/)0+,$2H!&/+%!-/)!F/,;!E##A!/>! )0+! )'1+C!
-/,!&/+%!$-H!/)0+,!)+(0-']3+7!L-&,$&+!$-&!J+'-6
%)+'-!<G##"=!-/)+&!)0$)!O#A!/>!2+/24+!F')0!$-R'+)H!
&'%/,&+,%!F+,+!0+42+&!5H!KJK!$(32,+%%3,+!&+%+-6
%')'M$)'/-C!H+)!%35e+()%!$%;+&! )/!,+*'+F!),$31$)'(!
'-('&+-)%! ($-! .+)! ,+),$31$)'M+&! <*$-! &+,! Q/4;C!
EOOX=7! `/44/-! <G##f=! '-&'($)+%! )0$)! )0'%! &$-.+,!
'%!)H2'($44H!1'-'1'M+&!F')0!IN7!h+)C!($,+!13%)!5+!
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#$%&'(#)(*+),-.&($(/$0&#1('&#(0)+(23-&'#/4(#&$25-'6(
#5&7()#5&+(2$37-'6($'.(6+)8'.-'6(/%-33/(/825($/(
.-$*5+$67$#-2(9+&$#5-'6:(/&'/)+1(2)70)+#-'6(;&<6<(
=+$**-'6( #5&7/&3,&/( -'( $( 93$'%&#>:( *+&/&'#?2&'?
#&+&.($=$+&'&//:($'.(,-/8$3-@-'6($(/$0&(*3$2&<(A1(
)='(23-'-2$3(&B*&+-&'2&(-'.-2$#&/(#5$#(-#(-/(8/&083(#)(
-'2)+*)+$#&(.-$*5+$67$#-2(9+&$#5-'6(=-#5(CD<(E#(-/(
$3/)(-7*)+#$'#(')#(#)($..+&//(7$F)+(5-/#)+-2$3(#+$8?
7$/($#($(#-7&(#5$#(23-&'#/($+&(.&$3-'6(=-#5(28++&'#(
#+$87$/( #5$#($+&(),&+=5&37-'6(#5&7<(G)3*&($'.(
)#5&+/(+&2)77&'.&.(/#$+#-'6(#5&+$*1(91(2)8'#&+?
2)'.-#-)'-'6(#+-66&+/(=-#5(3)=&+(HIJ(3&,&3/:(#5&'(
6+$.8$331(=)+%-'6(8*(#)(7)+&(7$F)+(2)7*3&B(#+$8?
7$/:($'.(#5-/($**+)$25(-/($3/)(+&2)77&'.&.(=-#5(
CD<(K#5&+(*+$2#-2$3(-'#&+,&'#-)'/(/825($/(7&.-2$?
#-)'(2)'/83#$#-)'/:($'.(*3$''-'6(0)+(/)2-$3(/8**)+#(
)8#/-.&(#5&(#5&+$*1()0!(2&:($+&(-7*)+#$'#<

67889$&
L5&( $28*+&//8+&( .&/&'/-#-@$#-)'( #5&+$*-&/( )0(

&'&+61(*/125)3)61(8#-3-@&($28*+&//8+&(#)(*+).82&(
$(9-)25&7-2$3(+&3$B$#-)'(+&/*)'/&(=5-25(2)8'#&+?
2)'.-#-)'/($'B-&#1?*+).82-'6(/#-783-($'.(#+$87$#?
-2(7&7)+-&/<(M'B-&#1?*+).82-'6(/#-783-(#5$#(=&+&(
*+&,-)8/31($//)2-$#&.(=-#5( #5&(/17*$#5&#-2('&+,?
)8/(/1/#&7N/(OOO(+&/*)'/&($+&( +&$//)2-$#&.(=-#5(
#5&( *$+$/17*$#5&#-2( '&+,)8/( /1/#&7N/( +&3$B$#-)'(
+&/*)'/&<(

M28*)-'#( /#-783$#-)'( 2$'( 9&( $22)7*3-/5&.(
#5+)865( #$**-'6:( +899-'6:( $'.P)+( 5)3.-'6( #5&(
*)-'#/<( M28*8'2#8+&( +&/&$+25( .&7)'/#+$#&/( #5$#(
/#-783$#-)'()0($28*)-'#/( +&/83#/( -'( #5&( +&683$#-)'(
)0( 2)+#-/)3:( )*-)-.( *&*#-.&/( $'.( /&+)#)'-'<( L5&(
/#-783$#-)'()0(#5&()*-).(*&*#-.&/(+&/83#(-'(Q&'#+$3(
R&+,)8/(H1/#&7($'$36&/-$:(=5-25(.&$2#-,$#&/(#5&(
OOO( +&/*)'/&($'.( +&.82&/(2$+.-$2()8#*8#<(H&+)#?
)'-'(*+).82#-)'(+&/83#/(-'(#5&(+&3&$/&()0(SMTM(91(
#5&(9$/)3$#&+$3($716.$3$(=5-25(*+).82&/($(/&'/&(
)0(+&3$B$#-)'<(

L5&( '&#( +&/83#( -/( #5&( $2#-,$#-)'( )0( $( *$+$?
/17*$#5&#-2('&+,)8/( /1/#&7( +&3$B$#-)'( +&/*)'/&:(
=5-25(+&2-*+)2$331(-'5-9-#/($'B-&#1($'.(+&/83#/(-'(
2)8'#&+2)'.-#-)'-'6( #5&( *$+#-283$+( /#-783-( =5-25(
6&'&+$#&.( #5&( OOO( +&/*)'/&<( L5&( #+$87$#-@-'6(
#5)865#:()+(&',-+)'7&'#$3(#+-66&+(;-'(,-,)(/#-78?
38/>:( $0#&+( 2)8'#&+2)'.-#-)'-'6:( 9&2)7&/( $//)2-?
$#&.(=-#5(0&&3-'6/()0(+&3$#-,&(2$37<(K'2&(2$37:(#5&(
23-&'#(5$/(6+&$#&+($22&//(#)(5-65&+(3&,&3/()0(2)+#-2$3(
#5-'%-'6<(G-#5($22&//(#)(5-65&+(3&,&3/()0(#5-'%-'6:(
#5&( 23-&'#( 2$'( +&?&,$38$#&( #+$87$#-2( $//)2-$#-)'/:(
*+)93&7?/)3,&( 28++&'#( -//8&/:( $'.( &B*&+-&'2&( $(

/&'/&( )0( 2)7*&#&'21<(M..-#-)'$331:( +&.82#-)'( )0(
25+)'-2( 51*&+$+)8/$3( -7*+),&/( *51/-2$3( 5&$3#5<(
L5&( #))3/()0($28*+&//8+&(.&/&'/-#-@$#-)'($+&(&$/?
-31(3&$+'&.:($'.(*+),-.&($'(&00&2#-,&(/&30?5&3*(#))3(
#5$#( &7*)=&+/( #5&(23-&'#<(CD( #))3/(2$'(9&( /$0&31(
8/&.()8#/-.&()0(7&.-2$3()+(#5&+$*1(/&##-'6/<(

:*;",<-#=%8#">)
EN.(3-%&(#)($2%')=3&.6&(U8.-#5(H=$2%:(D5J:(

0)+(7)#-,$#-'6(7&(=-#5( 5&+( *+&/&'#$#-)'( )'( #5&(
'&8+)*51/-)3)61( )0( $28*+&//8+&( $#( #5&( VWW"(
MQCD(2)'0&+&'2&<(A1(#5$'%/(#)(J$,-.(O&-'/#&-':(
D5J:(0)+(#5&(23$+-#1()0(5-/()'6)-'6(+&/&$+25($'.(
5-/(7$'1( *893-2$#-)'/:(=5-25( EN,&( .+$='( 0+)7<(
EN7( $3/)( -'.&9#&.( #)(J$=/)'(Q58+25:( D5J:( 0)+(
5-/( &.-#-'6( $'.( &'2)8+$6&7&'#( )0( #5-/( $+#-23&<(
O-'$331:(#5$'%/(#)($33()0(71(#&$25&+/:(2)33&$68&/:(
0&33)=( +&/&$+25&+/( $'.( 23-&'#/(=5)( 5$,&( #$865#(
7&(7825($9)8#(#5&(5&$3-'6()0(587$'(&7)#-)'$3(
#+$87$/<

?#@#$#"*#)
M%-7)#):(L<:(R$%$5)+-:(Q<:(M-@$=$:(X<:(X-78+$:(O<:(O8%89$?
1$/5-:(L<:(Y(X)'):(E<(;VWWZ>(M28*8'2#8+&($'.(+&/*)'/&/()0(
-778')3)6-2( $'.( &'.)2+-'&( 7$+%&+/( .8+-'6( 2)7*&#-#-)'<(
4#2+)56$7)+#1)#$512$78('-,$9:#')+,#;$<=;[>:("V\]?"ZWV<

M7&':(J<(;VWWV><(>*53#,$(/$"&*51$?#"5@+('<(R&=*)+#(T&$25:(
QM4(A-'.=)+%/(D+&//<

M'.+$.&:(U<(Y(O&-'/#&-'(J<(;VWW!><(91#'3.$8,.)"(6(3.A$!"#('.;$
+12+)5-+(1,;$ #@+2#1)#<( E'( J<( O&-'/#&-':(91#'3.$ 8,.)"(6(3.$
+1-#'5)-+@#$ ;M**&'.-B:( **<"\\?V"!><( M/53$'.:( K^4( E''&+?
/)8+2&(D893-/5-'6<

M+&'/)':(S<( ;VWW"><(B+@#$ ,+*86#$ ,-#8,$ -($ #*(-+(156$ "#56+13C(
R&=(_)+%4(H-7)'(Y(H258/#&+<

M#$'$2%),-2$9:(J<:(X+`6&+2:(a<:(H&+%&.:(H<:(Y(J&#&+9:(a<(Q<(
;VWW!><(E778'&(*$+$7&#&+/(-'(*$#-&'#/(=-#5($'B-&#1()+(.&?
*+&//-)'(.8+-'6(*/125)#5&+$*1<(D(&'156$(/$E//#)-+@#$F+,('G
2#',;$HI:(VW"?VW\<(

T$-+:(Q<(Q<(;VWW\><(L5&(5&$+#(!(&3.(&00&2#4(H1'25+)'-@$#-)'()0(
5&$3&+?/89F&2#( 5&$+#( +$#&/( -'( &'&+61( #5&+$*1<( E2@51)#,$ +1$
4+12GJ(2.$4#2+)+1#;$K<;!>:("W?V"<

T$%&+:(M<(a<:(Y(H-&6&3:(b<(H<(;VWWc><(Q$'($(!c?7-'8#&(/&//-)'(
)0(COL(3&$.(#)(+&.82#-)'()0(-'#&'/&(0&$+()0(+$#/:(/*-.&+/($'.(
=$#&+(986/d(M(+&*3-2$#-)'($'.(&B#&'/-)'()0(#5&(G&33/(&#<($3<(
;VWWZ>(3$9)+$#)+1(/#8.1<(D$*&+(*+&/&'#&.($#(#5&(H&,&'#5(E'?
#&+'$#-)'$3(Q)'0&+&'2&(0)+(Q)7*+&5&'/-,&(C'&+61(D/125)3?
)61:(T$3#-7)+&:(M*+-3(V\<

T$+3)=:(J<(a<( ;VWW!><(E1:+#-.$ 512$ +-,$ 2+,('2#',A$ !"#$ 15-&'#$
512$ -'#5-*#1-$ (/$ 51:+#-.$ 512$ 851+)$ ;V'.(C.<><(R&=(_)+%4(
S8-30)+.<

T&')+:(J<( U<:(b&.6&+:(X<:(L)8//$-'#:(b<:(a&##:(S<:(Y(e$22$+):(
J<( ;VWW\><( D-3)#( /#8.1( )0( C7)#-)'$3( O+&&.)7(L&25'-f8&/:(
G5)3-/#-2(a19+-.(J&+-,&.(O+)7(C1&(A),&7&'#(J&/&'/-#-?
@$#-)'($'.(̂ &*+)2&//-'6($'.(C7)#-)'$3(O+&&.)7(L&25'-f8&:(
$'.(Q)6'-#-,&(T&5$,-)+$3(L5&+$*1(0)+(#+&$#7&'#()0(#&/#($'B-?
&#1(-'(8'-,&+/-#1(/#8.&'#/<(9:86('#$=;]>:(ZZ[?Z!W<



!"#$%&'()&*+,-,%&'./.'0'1,2'3445! !"#$%#&'()"#*+,-'.$(/$0(&1-#')(12+-+(1+13"#

$%&'()*+! ,-+! .%))/)+! 0-+! ,122+! 3-+! 415%&+! 6-+! 7!8)25)%/+! 4-!
9#::;<-!=!>1(5?'?>)/2?@/&(!>)5&A&/&(*2?2!@B!C2*DE@5E)%&C*!
B@%!FGH4-!4*#'+)51$6(&'157$(/$8,.)"+5-'.$9:;<$#I"A##J-

$%&55K)%L+!.-!9#::M<-!H)(BA&'>?/?25)%)'!3NG!93>@5?@/&(!N%))A
'@>!G)DE/?O1)2<! ?/! ?/'?P?'1&(2!Q?5E!!!K%@>*&(L?&R!&! %&/'A
@>?S)'! 5%?&(-! =1-#3'5-+>#$?#2+)+1#@$ 4$ 07+1+)+51A,$ 6(&'157+!
B9"<+!T:AT;-

U&((&E&/+!,-!9#:::<-!!5CC+13$-"#$"#57#'$D+-"+1@$&,+13$!"(&3"-$
E+#72$!"#'5C.$-($+1,-51-7.$)(1F&#'$.(&'$/#5',<$51G+#-+#,<$512$

#*(-+(157$2+,-'#,,H!V)Q!W@%XR!YD.%&QAZ?((-
U&%K@/)((+! 0-! 6-+! 7! N?L()*+! U-! 9I[[[<-!=! 2*25)>&5?D! D(?/?D&(!
')>@/25%&5?@/! C%@\)D5! @B! C%@>?2?/L! FGH4! 5%)&5>)/5! &CA
C%@&DE)2-!!'5&*5-(7(3.<$I9I<+!"-

UE)%X?/+! 4-! U-+! HE)%>&/+! ]-! 0-+! =P?/2+! =-! 6-+! 3%%@+! 0-! Z-+!
^DE?X&Q&+!6-+!$&%(@Q+!8-!3-+! )5! &(-+! 9#::[<+!=! %&/'@>?S)'!
5%?&(! D@>C&%?/L! &D1C1/D51%)+! 2?>1(&5)'! &D1C1/D51%)+! &/'!
121&(!D&%)! B@%!DE%@/?D! (@Q!K&DX!C&?/-!4')"+>#,$(/$ =1-#'157$
?#2+)+1#$9:J9[<+!M;MAM__-

UE1%DE+!4-! 9#::[&<-!GE)! 5%)&5>)/5!@B! D@>K&5! 5%&1>&! ?/!P)5A
)%&/2!12?/L!3NG!93>@5?@/&(!N%))'@>!G)DE/?O1)2<R!=!C?(@5!
C%@5@D@(-!!'5&*5-(7(3.<$9I9"<-

UE1%DE+!4-!9#::[K<-!!"#$3#1+#$+1$.(&'$3#1#,$9#/'!3'-<-!H&/5&!
,@2&R!3/)%L*!F2*DE@(@L*!F%)22-

UE1%DE+!4-! 9#::[D<-!GE)! )BB)D5! @B!3NG! 93>@5?@/&(!N%))'@>!
G)DE/?O1)2<!@/!&5E()5?D!C)%B@%>&/D)R!=!%&/'@>?S)'!D@/5%@(A
()'!K(?/'!5%?&(-!KC#1$LC('-,$L)+#1)#,$6(&'157<$;<!IJA##-

UE1%DE+!4-+!7!$%@@X2+!=-!9?/!C%)22<-!GE)!)BB)D5!@B!&!K%?)B!3NG!
93>@5?@/&(!N%))'@>!G)DE/?O1)2<!2)(BA?/5)%P)/5?@/!@/!&/`?A
)5*+!')C%)22?@/+!C&?/!&/'!D%&P?/L2!?/!E)&(5ED&%)!Q@%X)%2-!=1M
-#3'5-+>#$?#2+)+1#@$4$07+1+)+51A,$6(&'157H

UE1%DE+!4-+!.)%@/?((&+!6-+!7!4?/5)%+! ^-! 9#::[<-!F2*DE@(@L?D&(!
2*>C5@>!DE&/L)!?/!P)5)%&/2!&B5)%!2?`!2)22?@/2!@B!3NG!93>@A
5?@/&(!N%))'@>!G)DE/?O1)2<R!&/!@K2)%P&5?@/&(!251'*-!=1-#'M
15-+(157$6(&'157$(/$N#57+13$512$05'+13<!0&/1&%*+!J9I<-

UE1%DE+!4-+!Z&QX+!U-+!$%@@X2+!=-+!G@1X@()E5@+!a-+!8%)/+!Y-+!
4?/5)%+!^-+!7!H5)?/+!F-!9#::[<-!F2*DE@(@L?D&(!5%&1>&!?/!P)5A
)%&/2!12?/L!3NG! 93>@5?@/&(!N%))'@>!G)DE/?O1)2<R!=! %&/A
'@>?S)'! D@/5%@(()'! 5%?&(-! F&C)%! C%)2)/5)'! &5! 5E)!=>)%?D&/!
=D&')>*! @B!=/5?A=L?/L! Y)'?D?/)! U@/B)%)/D)+! H&/! 0@2)+!
H)C5![-!

UE1%DE+!4-+!F?b&+!a-+!,)&5)L1?+!U-+!7!$%@@X2+!=-!0-!9#::[<-!H?/A
L()!2)22?@/!%)'1D5?@/!@B!5E)!?/5)/2?5*!@B!5%&1>&5?D!>)>@%?)2!
?/! &K12)'! &'@()2D)/52R!=! %&/'@>?S)'! D@/5%@(()'! 5%?&(-! F%)A
2)/5)'!&5! 5E)!II5E!&//1&(!3F!D@/B)%)/D)+!G@%@/5@+!U&/&'&+!
aD5!IJ-!H1K>?55)'!B@%!C1K(?D&5?@/-

U@%)*+!.-!9I[JJ<!!"#('.$512$C'5)-+)#$(/$)(&1,#7+13$512$C,.M
)"(-"#'5C.H$Y@/5)%)*+!U=R!$%@@X2cU@()+!IIJAI"I-

U%&?L+!.-!9#::M<-!!"#$OE!$*51&57H!H&/5&!,@2&+!U=R!3/)%L*!
F2*DE@(@L*!F%)22-

4&P?2+!H-+!$@S@/+!$-+!7!6&%@DE)+!H-!9#::T<-!Z@Q!/)D)22&%*!?2!
5E)!&D5?P&5?@/!@B!5E)!?>>)'?&5)!)&%(*!L)/)!S?B#_M!?/!2*/&CA
5?D!C(&25?D?5*!&/'!()&%/?/Ld!P#"5>+('57$P'5+1$Q#,#5')"<$9R;<$
IJeT:-

4E@/'+!,-!F-+!])55/)%+!V-+!7!V&C&'@Q+!f-!9#::J<-!V)1%@?>&LA
?/L!&D1C1/D5)!)BB)D52!?/!5E)!E1>&/!K%&?/H$6(&'157$(/$47-#'M
15-+>#$512$0(*C7#*#1-5'.$?#2+)+1#<$9S<$_:TA_I_H

4?)C@('+!0-!Z-!9#:::<-!G@1DE!&/'!$%)&5E)R!=/!&(5)%/&5?P)!5%)&5A
>)/5!&CC%@&DE!Q?5E!>)%?'?&/!K&2)'!C2*DE@5E)%&C?)2-!!'5&M
*5-(7(3.<$:9#<+!I:[AIIM-

4?)C@('+!0-!Z-+!7!.@('25)?/+!4-!9#::M<-!GE@1LE5!N?)('!GE)%&C*!
&/'!O33.!DE&/L)2!?/!5E)!5%)&5>)/5!@B!5%&1>&R!=!D&2)!251'*-!
!'5&*5-(7(3.<$9I<$M;A[T-

41%(&DE)%+!0-!f-!9I[["<-!E'##2(*$/'(*$/#5'$/('#>#'H!G)>C)+!=gR!
f&/!V)22!F1K(?2E?/L-

3K%)DE5+!Y-+!Z)`5&((+!0-+!]?%5()*+!6-!.-+!G&*(@%+!=-+!4*2@/+!Y-+!
7!8)?/>&/+!0-!9#::"<-!F)%D)?P)'!25%)22!&/'!D@%5?2@(!()P)(2!
C%)'?D5!2C))'!@B!Q@1/'!E)&(?/L!?/!E)&(5E*!>&()!&'1(52-!8,.M
)"(1#&'(#12()'+1(7(3.<$;J+!J[MAM:[-!

3(')%+! 3-+! ,?5)/K&1LE+! U-+!Y?25+! H-+!=?DX?/+!Y-+! HDE/)?')%+! 0-+!
gQ?DX)*+! Z-+! 7! 3(>)%+! F-! 9#::J<! ,&/'@>?S)'! 5%?&(! @B! 5Q@!
>?/'AK@'*!?/5)%P)/5?@/2!B@%!Q)?LE5A(@22!>&?/5)/&/D)-!6(&'157$
(/$47-#'15-+>#$512$0(*C7#*#1-5'.$?#2+)+1#<$T9SUI+!_JAJM-

N)?/25)?/+!4-!9#::T<-!O1#'3.$C,.)"(7(3.$+1-#'5)-+>#$0V$-'5+1M
+13$ C'(3'5*$ 9f)%2?@/-! "-:<-! =2E(&/'+! a,R! ^//)%2@1%D)!
F1K(?2E?/L-!

N)?/25)?/+! 4-! 9#::M&<-! 3/)%L*! C2*DE@(@L*R!=! %)P?)Q! @B! 5E)!
C%)(?>?/&%*! )P?')/D)-!8,.)"(-"#'5C.@$ Q#,#5')"<$ 8'5)-+)#<$
!'5+1+13<$RI9#<+!I[[A#IT-

N)?/25)?/+! 4-! 9#::MK<-! 3/)%L*! C2*DE@(@L*! ?/! '?2&25)%! %)(?)B-!
!'5&*5-(7(3.<$9R+!I#"eITJ-

N)?/25)?/+!4-!9#::[<-!,&C?'!5%)&5>)/5!@B!FGH4R!8E*!C2*DE@A
(@L?D&(! )`C@21%)!Q?5E! &D1C@?/5! 5&CC?/L! ?2! )BB)D5?P)-! F&C)%!
21K>?55)'!B@%!C1K(?D&5?@/-

N)?/25)?/+!4-+!3')/+!4-+!7!U%&?L+!.-!9#::;<-!!"#$C'(*+,#$(/$#1M
#'3.$C,.)"(7(3.@$'#>(7&-+(15'.$-((7,$/('$2'5*5-+)$C#',(157$

)"513#H$V)Q!W@%XR!G&%DE)%-
N)(?55?+!f-!0-+!=/'&+!,-!N-+!V@%')/K)%L+!4-+!8?((?&>2@/+!4-!N-+!
HC?5S+!=-!Y-+!3'Q&%'2+!)5!&(-!9I[[M<-!GE)!%)(&5?@/2E?C!@B!&'1(5!
E)&(5E!25&512!5@!DE?('E@@'!&K12)!&/'!E@12)E@('!'*2B1/D5?@/-!
4*#'+)51$6(&'157$(/$8'#>#1-+>#$?#2+)+1#<$9R<!#";A#;M-

N()>?/L+!G-! 9I[[_<-!Q#2&)#$ -'5&*5-+)$ ,-'#,,$ +1$*+1&-#,@$!"#$
!5C5,$ 4)&C'#,,&'#$ !#)"1+F&#$ T!4!U$ D('WX((WH! G@%%)/D)+!
U=R!G&C&2!N()>?/L-

N&/L+!0-+!0?/+!g-+!8&/L+!W-+!6?+!]-+!]@/L+!0-+!V?`@/+!3-!3-+!g)/L+!
W-+!,)/+!W-+!G@/L+!Z-+!8&/L+!W-+!7!Z1?+!]-!]-!9#::M<-!GE)!
2&(?)/5!DE&%&D5)%?25?D2!@B! 5E)!D)/5%&(! )BB)D52!@B!&D1C1/D51%)!
/))'(?/LR! 6?>K?DAC&%&(?>K?DA/)@D@%5?D&(! /)5Q@%X! >@'1(&A
5?@/-!N&*51$P'5+1$?5CC+13<$SY9"<+!II[_AI#:_-

N@&+!3-!$-+!])&/)+!G-!Y-+!N%?)'>&/+!Y-!0-!93'2-<-!9#:::<-!O//#)-+>#$
-'#5-*#1-,$/('$8!LV@$8'5)-+)#$3&+2#7+1#,$/'(*$-"#$=1-#'15-+(157$

L()+#-.$/('$!'5&*5-+)$L-'#,,$L-&2+#,-!V)Q!W@%XR!.1?(B@%'-!
.&((@+!N-!F-!9I[[J<-!O1#'3.$V+531(,-+)$512$!'#5-*#1-$?#-"(2,Z$
P5,+)$-'5+1+13$*51&57H!Z)%>?5&L)+!F=R!=15E@%-

.&((@+!N-!F-!9I[[[<-!O1#'3.$C,.)"(7(3.-!$@D&!,&5@/+!N6R!U,U!
C%)22-

.&((@+!N-!F-+!7!f?/D)/S?+!Z-!9#:::<-!O1#'3.$-5CC+13H!a&X(&/'+!
U=R!V)Q!Z&%K?/L)%-

.%))/+!Y-!Y-!9#::#<-!H?`!5%&1>&!?>C%?/52!5%)&5)'!Q?5E!D@>K?A
/&5?@/!?/5)%P)/5?@/R!U%?5?D&(!^/D?')/5!H5%)22!4)K%?)!!/L!&/'!
GE@1LE5!N?)('!GE)%&C*!9GNG<!@%!3>@5?@/&(!N%))'@>!G)DEA
/?O1)2!93NG<-!!'5&*5-(7(3.<$[9I<+!IM-

.%1')%>)*)%+!4-+!7!.%1')%>)*)%+!,-! 9#:::<!0(*C'#"#1,+>#$
#1#'3.$C,.)"(-"#'5C.$7#>#7$9$-'5+1+13$*51&57H!4)(!Y&%+!U=R!
8?((?/L/)22!8@%X2!F%)22-

Z&%51/L+!0-!.-+!7!.&(P?/+!Y-!4-!9#::T<!O1#'3.$C,.)"(7(3.$512$
O?VQ@$0(*X+1+13$/(')#,$-($(C-+*+\#$-'#5-*#1-H$V)Q!W@%XR!
V@%5@/-

Z1?+!]-!]-!H+!6?1+!0-+!Y&X%?2+!V-+!.@((1K+!,-!8-+!UE)/+!=-!0-!
8-+!Y@@%)+!U-!^-+!)5!&(-!9#:::<-!=D1C1/D51%)!>@'1(&5)2!5E)!
(?>K?D!2*25)>!&/'!21KD@%5?D&(!L%&*!25%1D51%)2!@B!5E)!E1>&/!
K%&?/R!3P?')/D)!B%@>!BY,^!251'?)2!?/!/@%>&(!21K\)D52-!N&M
*51$P'5+1$?5CC+13<$J+!ITA#;-

Z@P)%A]%&>)%+! 4-! 9#::#<! 0'#5-+>#$ #1#'3+#,H! V)Q! W@%XR!
V@%5@/-



!"#$%#&'()"#*+,-'.$(/$0(&1-#')(12+-+(1+13$ !"#$%&'()&*+,-,%&'./.'0'1,2'3445 !"

#$%&'&(&)* +,* -).'/'$)* 0122345*4(,--'5&*5-+)$ ,-'#,,$ 2+,('2#'6$
7+531(,+,$ 512$ 5,,#,,*#1-8* 67%8'$9&+$* :;<* #$%&'&(&)* +,*
-).'/'$)5

#$%&'&(&)* +,*-).'/'$)=* ;+>>'&&))* +$* ?@)7&>)$&* +,* A+%&&@7(B
>7&'/* C&@)%%* :'%+@.)@* 0122D45* !'#5-*#1-$ (/$ 9(,--'5&*5-+)$
,-'#,,$2+,('2#'8$:1$5,,#,,*#1-$(/$-"#$#;+2#1)#8*67%8'$9&+$*
:;<*#$%&'&(&)*+,*-).'/'$)5*E//)%%).*C)F&)>G)@*HI=*122J*7&*
http://www.nap.edu/catalog/11955.html

#@9)$%=*E5=* KL.7L=* -5* M5=* N* O+,,7@&=*E5* 0122D45* ;7$* ?8+(98&*
P')L.*?8)@7FQ*'>F@+R)*7$S')&Q*.'%+@.)@%T*E*@7$.+>'U).*F'L+&*
%&(.Q5*K$F(GL'%8).*>7$(%/@'F&5*'$*P)'$%&)'$=*:5*0122IG45*V$B
)@9Q*F%Q/8+L+9Q<*E*@)R')W*+,*&8)*F@)L'>'$7@Q*)R'.)$/)5*4,.<
)"(-"#'59.6$=#,#5')">$4'5)-+)#>$!'5+1+13>$?@014=*HJJB1H"5

M+8$%+$=*;5=*C87L7=*-5=*C)X.'X7X=*Y5=*Z.)LL=*[5*N*\7.)$9X']7=*
:5* 0122H45* ?8+(98&* P')L.* ?8)@7FQ<* %++&8'$9* &8)* G7.* >+B
>)$&%*+,*\+%+R+5*A(&'15B$(/$0B+1+)5B$4,.)"(B(3.>$@C0H24=*
H1"D^H1!25

M+$)%=*M5*A5*0122145*KL&@7%+$'/*7/(F($/&(@)*7$.*&8)*/+@@)L7&'+$*
G)&W))$* 7/(F($/&(@)* %&'>(L7&'+$* 7$.* &8)* 7/&'R7&'+$* +,* 7%B
%+/'7&).*G@7'$*/+@&'/)%*(%'$9*,($/&'+$7L*-79$)&'/*[)%+$7$/)*
#>79'$95*D&BB#-+1$(/$E)+#1)#>$!#)"1(B(3.$F$E()+#-.>$GG0_4=*
"31B"D25

\)$.7LLB?7/])&&=*\5* 0122J45*A%Q/8+L+9'/7L* &@7(>7*7$.*F8Q%'B
/7L*8)7L&8<*E*F%Q/8+$)(@+'>>($+L+9Q*7FF@+7/8*&+*)&'+L+9Q*
+,* $)97&'R)* 8)7L&8* ),,)/&%* 7$.* F+%%'GL)* '$&)@R)$&'+$%5*4,.<
)"(B(3+)5B$!'5&*56$!"#('.>$=#,#5')">$4'5)-+)#>$512$4(B+).>$
H0H4=*"_B!I5

\+@G)@=*E5=* C/8)/]=* ?5=* `@)8)@=* -5=* a')G7=* P5=* PL)'%/887/]L=*
[5=* PL)'%/887/]L=* C5=* )&* 7L5* 0122145* A@)B8+%F'&7L* 7$7L9)%'7*
W'&8*7/(F@)%%(@)*'$*R'/&'>%*+,*>'$+@*&@7(>7<*7*F@+%F)/&'R)=*
@7$.+>'U).=*.+(GL)BGL'$.).* &@'7L5*:1#,-"#,+5$F$:15B3#,+5>$
I@0"4=*D1"BD1D5

a7>G@+(=* A5* ?5=* A@7&&=* `5* M5=*N*;8)R7L')@=* `5* 0122"45* A8Q%'B
+L+9'/7L*7$.*F%Q/8+L+9'/7L*),,)/&%*+,*7*>'$.bG+.Q* &8)@7FQ*
+$*/L7(%&@+F8+G'75*E&J-B#$K1#'3+#,$F$K1#'3.$L#2+)+1#=*H?=*
1"JB1_H5

a):+(S=*M5*0122145*E.159-+)$,#B/6$"(M$(&'$J'5+1,$J#)(*#$M"($
M#$5'#8*c)W*d+@]<*A)$9('$5

a))=*C5*;5=*d'$=*C5* M5=*a))=*-5*a5=*?%7'=*65* M5=*N*C'>=*;5*e5*
0HJI145*V,,)/&%*+,*7/(F($/&(@)*+$*%)@(>*/+@&'%+L* L)R)L*7$.*
.+F7>'$)* G)&7B8Q.@+SQL7%)* 7/&'R'&Q* '$* $+@>7L* ;8'$)%)5*
:*#'+)51$A(&'15B$(/$0"+1#,#$L#2+)+1#>$HN0HB!4=*31B3J5
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