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ICBO Software Demonstrations  
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Working with Multiple Biomedical Ontologies  
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C-#G.+G/%0V%;8FF@%./%9aLabM%

.bM I4'(LR#--4/%5M/%C43#$4/%?M/%_4@7#)/%RM/%C8@@#$/%PM%
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4)%-)*-*&%"&$CJJ",%&Y.`/&.G[K& &

6K L)=",3(%4")& 3"*-<& ()*& ")%"<"+1& & (& 2LP&
3C$%&$-J(,(%-&4)=",3(%4")&?")%-)%&=,"3&%5-&
3-()$&#1&M54?5&%54$&?")%-)%&4$&-N?5()+-*/&
()*& 4%& 3C$%& $J-?4=1& ")& %M"& <-B-<$& 5"M&
4)=",3(%4")& ?")%-)%& M4<<& #-& $%,C?%C,-*& 4)&
$C?5& (& M(1& ($& %"& -)$C,-& %5(%& 4%& ?()& #-&
?"33C)4?(%-*&$C??-$$=C<<1&=,"3&")-&$1$%-3&
%"&()"%5-,/&=4,$%&")&%5-&<-B-<&"=&*(%(&%5,"C+5&
()& 4)=",3(%4")& 3"*-<& ()*& $-?")*& ")& %5-&
<-B-<& "=& <4)84)+&*(%(& %"& ,-(<4%1& %5,"C+5& ()&
")%"<"+1&YRR/&.G[K& &

RK 7"3JC%(%4")(<&3"*-<& & (& 2LP&3C$%& (<<"M&
%5-& $J-?4=4?(%4")& #"%5& "=& %5-& #-5(B4"C,& "=&
%5-& $4)+<-& $1$%-3$& ?")=",34)+& %"& %5-&
=,(3-M",8&()*&"=&%5-&4)%-,(?%4")$&#-%M--)&
%5-$-&$1$%-3$K&Y.G[& &

ZK E,?54%-?%C,-& =,(3-M",8& ()*& ?")=",3()?-&
3"*-<& &(&2LP&3C$%&*-$?,4#-&5"M&(&$1$%-3&
(,?54%-?%C,-&3C$%&#-&$%,C?%C,-*&4=&4%&4$&%"&#-&
?")=",3()%&%"&%5-&=,(3-M",8:&%5C$&4%&3C$%&
4)?<C*-& (& <4$%& "=& )-?-$$(,1& $1$%-3&
?"3J")-)%$&()*&*-$?,4#-&5"M&%5-$-&4)&%5-4,&
%C,)& )--*& %"& #-& $%,C?%C,-*& 4)& ",*-,& %"&
?")=",3&%"&%5-&=,(3-M",8&Y.`[K& &

2(%4$=(?%4")& "=& %5-$-& J,4)?4J<-$& 4$& )"%/& #1& ()1&
3-()$/& $C==4?4-)%& =",& (?54-B4)+& $-3()%4?&
4)%-,"J-,(#4<4%1c& %5-& J,4)?4J<-$& (,-& +C4*-<4)-$&
")<1K&V-&#-<4-B-/&5"M-B-,/&%5(%&%5-1&,-J,-$-)%&
)-?-$$(,1& ?")*4%4")$K& T5-1& 4*-)%4=1/& 4)& -==-?%/&
?"3J")-)%& =-(%C,-$& M54?5& #-<")+& %"& %5-& B-,1&
*-=4)4%4")&"=& $-3()%4?& 4)%-,"J-,(#4<4%1K&T5C$& 4=&
%5-& J,4)?4J<-$& (,-& B4"<(%-*/& $-3()%4?& 4)%-,"O
J-,(#4<4%1&4$&C)(?54-B(#<-K& &

$

$



D$ E#7;5.7$,1:$F27-;772+1$ $

D89$F#7-*2).2+1$,1:$GH,5;,.2+1$+?$."#$/(3@$ $

T5-&2ELP&(%%-3J%$& $43C<%()-"C$<1& %"& (**,-$$&

#"!!$)'%)& &M54?5&4$&%5-&%,(*4%4")(<&3-%5"*&=",&
-N?5()+4)+& *(%(& 4)& 5-(<%5?(,-& -)B4,")3-)%$:&
*+(,#"%&!& & (& %-,3& 5-,-& ,-
]\'O#($-*& 7<4)4?(<& ^"?C3-)%& E,?54%-?%C,-&
$%()*(,*& Y.Q[:& ()*& !"-.'("!/& M5-,-& 4)%-,"O
J-,(#4<4%1&,-<(%-$& %"& %5-&(#4<4%1&"=& %M"&",&3",-&
?"3JC%-,&$1$%-3$&%"&?"33C)4?(%-&4)=",3(%4")&
()*& ,-SC-$%& $J-?4=4?& #-5(B4",& "B-,& $-,B4?-&
4)%-,=(?-$& 4)& $C?5& (& M(1& %5(%& 3-()4)+& 4$&
J,-$-,B-*&M54<-& *-%(4<$& "=& %5-& 4)%-,)(<& $-,B4?-&
43J<-3-)%(%4")&(,-&54**-)&=,"3&%5-&C$-,K& &

T"& ,-(<4U-& $-3()%4?& 4)%-,"J-,(#4<4%1& 4%& 4$&
)-?-$$(,1& %"& (**,-$$& #"%5& $%,C?%C,-& H"=&
4)=",3(%4")& %,()$34%%-*I& ()*& #-5(B4",& H"=&
4)%-,"J-,(%4)+& $1$%-3$IK&V-& $5(<<& (**,-$$& %5-&
=",3-,& & M54?5& 4$& M5-,-& ")%"<"+1& ?"3-$& 4)%"&
J<(1& & 4)& %5-& $-?%4")& (#"C%& %5-& L)=",3(%4")&
P,(3-M",8& #-<"MK& P",& %5-& 3"3-)%& M-& )"%-&
")<1&%5(%&F'G&(**,-$$-$&$%,C?%C,-&4)&%5-&$(3-&
M(1& 4)& 4%$& %,-(%3-)%& "=& (<<& %5,--& J(,(*4+3$/&
)(3-<1&4)&%-,3$&"=&%5-&@L\K& &

V5-)& 4%& ?"3-$& %"& #-5(B4",/& 5"M-B-,/&
3(%%-,$&(,-&)"%&$"&$43J<-K&L)*--*/&%5-&*"?C3-)%&
J(,(*4+3& *"-$& )"%& (**,-$$& #-5(B4",& (%& (<<c& (&
^"?C3-)%/&=",&F'G/&4$&$43J<1&(&J(?8(+-*&$-%&"=&
4)=",3(%4")& M4%5& ?-,%(4)& 3-%(*(%(& (%%(?5-*K&
F'G& 5($& %,4-*& %"& (**,-$$& #-5(B4",& 4)& 4%$&

M(1&4)=",3(%4")&4$&-N?5()+-*&4)&(&M(<84-O%(<84-&
?")B-,$(%4")/& ()*& M54?5& 3()1& 4)& %5-& F'G&
?"33C)4%1&)"M&(??-J%&($&#-4)+&"C%3"*-*&Y..[K&
>)<1&4)&4%$&%,-(%3-)%&"=&%5-&$-,B4?-$&J(,(*4+3&
*"&M-&-)%-,&(&*"3(4)&M4%5&(&<-B-<&"=&%-?5)4?(<&
3(%C,4%1&%5(%&?()&4)&J,4)?4J<-&(<<"M&%5-&84)*&"=&
$J-?4=4?(%4")& "=& %5-& #-5(B4",& "=& 3"*-,)&
?"3JC%-,& $1$%-3$& %5(%& 4$& )--*-*& %"& ,-(<4$-&
4)%-,"J-,(#4<4%1K& &

I+0)+1#1.7$ +?$ ."#$ /(3@8& E$& $J-?4=4-*& #1&
F'G&Y.6[/&%5-&2ELP&?")$4$%$&"=&="C,&?"3J")-)%$c&
%5-& 0-5(B4"C,(</& L)=",3(%4")& ()*&9"B-,)()?-&
P,(3-M",8$& ($& M-<<& ($& %5-& _)%-,J,4$-&
7")=",3()?-&()*&7"3J<4()?-&P,(3-M",8K&V-&
M4<<&*-(<&M4%5&-(?5&"=&%5-$-&4)&%C,)K& &

/0"12%3+-#$&'+%14-$#"5+-6&H24IK&T54$&?")$4$%$&
"=& H'KI& (& $-%& "=& =4B-& J,4)?4J<-$& ()*& H''KI& (& $-%& "=&

(,%-=(?%$&Y.6[K& &

'K& T5-& =4,$%& %5,--& LP& J,4)?4J<-$& -$$-)%4(<<1&
$%(%-& %5(%& *(%(/& 4)=",3(%4")/& 8)"M<-*+-& ()*&
%5-4,& ,-$J-?%4B-& ,-J,-$-)%(%4")$& (,-& *4==-,-)%&
=,"3&-(?5&"%5-,&()*&%5(%&%54$&*4==-,-)?-&$5"C<*&
#-&,-$J-?%-*&4)&(&2ELPO?")=",3()%&=,(3-M",8K&
T5-$-&J,4)?4J<-$&(,-&?-,%(4)<1&%,C-/&#C%&%5-1&(,-&
(<$"&%,4B4(<&()*&4%&4$&)"%&?<-(,&5"M&%5-1&,-<(%-&%"&
%5-&,-3(4)*-,&"=&%5-&2ELP&*"?C3-)%(%4")K&T5-&
="C,%5&LP&J,4)?4J<-&?(<<$&=",&(&$-J(,(%4")&"=&M5(%&
F'G& * O

=,"3&M5(%&4%&?(<<$&
"=&)(%C,(<&<()+C(+-IK&L%&4$&)"%&?<(,4=4-*&M5(%&%54$&
*4$%4)?%4")&,-(<<1&3-()$&()*&M51&4%&4$&3(*-K& &

T5-& =4=%5& LP& J,4)?4J<-& ($8$& =",& %,(?-(#4<4%1&
+()4U(%4")O

4$&-$$-)%4(<&=",&()1&-)+4)--,4)+&=,(3-M",8K&>)-&
3C$%/&=",&-N(3J<-/&#-&(#<-&%"&J,"B-&%5(%&?-,%(4)&
C$-,& ,-SC4,-3-)%$& dC$%4=1& (& ?-,%(4)& %-?5)4?(<&
()*&=4)()?4(<&-==",%K&T5-&$%()*(,*&(JJ,"(?5&%"&
,-SC4,-3-)%$& %,(?-(#4<4%1& 4$& (& =",3(<4$(%4")& "=&
%5-& ,-SC4,-3-)%$& M54?5& 3C$%& #-& $(%4$=4-*& %"&
3--%&%5-&)--*$&"=&()&",+()4$(%4")&="<<"M-*&#1&(&
$1$%-3(%4?&*-,4B(%4")&"=&(&$%(?8&"=&-)+4)--,4)+&
(,%-=(?%$&=,"3&%5-$-&,-SC4,-3-)%$K&L)&%5-&2ELP/&
5"M-B-,/& %,(?-(#4<4%1& 4$& *-=4)-*& 4)& (& *4,-?%4")&
-N(?%<1& "JJ"$4%-& %"& %5(%& "=& (<<& %5-& (JJ,"(?5-$&
M4%5& M54?5& M-& (,-& =(34<4(,& & #1& J,"?--*4)+&
=,"3& 4)=",3(%4")& 3"*-<$& %"& ",+()4$(%4")&
3"*-<$K& L%& 4$&)"%&?<-(,& %"&C$&5"M&")& %54$&#($4$&
%,(?-(#4<4%1&?()&#-&,-(<4U-*K& &

T(8-)&%"+-%5-,/&%5-&=4B-&LP&J,4)?4J<-$&$--3&
%"&C$&%"&5(B-&%5-&?5(,(?%-,&"=&(&J,-(3#<-K&T5-1&
*"& )"%& J,"B4*-& ?")%-N%& =",& %5-& $C#$-SC-)%&
$-?%4")$&"=&%5-&2ELP&$J-?4=4?(%4")&)",&(,-& %5-1&
,-=-,-)?-*&#1&4%K& &

''K& 7-&"3$(&!1 +31 &0"1 24& 4)?<C*-c& *"3(4)&
()(<1$4$&3"*-<$/&,-=-,-)?-&4)=",3(%4")&3"*-<$/&
*"3(4)& 4)=",3(%4")& 3"*-<$/& $-,4(<4U-(#<-&
4)=",3(%4")& 3"*-<$/& <"?(<4U-*& 4)=",3(%4")&
3"*-<$/& %1J-$& &?<($$-$/&(%%,4#C%-$/&*(%(&%1J-$/&
$-3()%4?& %1J-$/& ()*& B"?(#C<(,1& H4)?<C*4)+&
B(<C-&$-%$&()*&B(<C-&$-%&#4)*4)+$&%"&(%%,4#C%-$IK& &

L%& 4$& ?<-(,& =,"3&(&)C3#-,& "=& J($$(+-$& H=",&
-N(3J<-&M5-,-&%5-&$C#d-?%&"=&*4$?C$$4")&4$&%5-&

M5-)&3-)%4")& 4$&3(*-&5-,-& ()*& -<$-M5-,-& 4)&
%5-& 2ELP& *"? &
4)=",3(%4")&



4$& 4)%-)*-*K&\"$%& $4+)4=4?()%& 4)& %54$& ,-$J-?%& 4$&
%5-&=4)(<&$-)%-)?-&"=&$-?%4")&6KZ&"=&Y.6[c& &

2%1 3$(&81 '31 &0"1 -"3"-"%("1 '%3+-#$&'+%1 #+*"91 '!1
$:!&-$(&"*1 &+1 $1 (+$-!"1 9"."91 +31 "%&'&'"!1 $%*1 &0"1
-"9$&'+%!0';!1 +31 &0+!"1 "%&'&'"!1 &0-+,)01 -+9"!1 &+1 &0"1
$(&'+%!1&0$&1 &0"<1!+#"0+51;$-&'(';$&"1 '%1&0"%1'&1($%1
:"1(+%(";&,$99<1$;;9'($:9"1&+1$%<1'%3+-#$&'+%1*+#$'%1
+-1 !"(&+-=1 >%"1 ($%1 &0'%61 +31 $1 -"3"-"%("1 '%3+-#$&'+%1
#+*"91$!1$%1CJJ-,&")%"<"+1&%5(%&*-$?,4#-$&%5-&$%(%4?&
$-3()%4?$& "=& (<<& J"$$4#<-& ,-(<& M",<*& 4)=",3(%4")1
?"#;0$!'!1$**"*@K& &

2"3-%54)+& )-M/& 5-,-/& 4$& %5(%& %5-& @L\& H4)&
-==-?%I&4$&)"M&#-4)+&*-$?,4#-*/&()*&(*B"?(%-*/&#1&

=4?()%&
#-?(C$-& %5-& @L\& ?")$%,(4)$& -B-,1%54)+& 4)&
,-(<4%1& %"& =(<<& C)*-,& ")<1& %5,--& %1J-$/& )(3-<1c&
E?%& H3-()4)+& ,"C+5<1c& ()& 4)%-)%4")(<& (?%4")&
J-,=",3-*/&=",&-N(3J<-&#1&(&?<4)4?4()I/&@"<-&H($/&
=",&4)$%()?-/&%5-&)C,$-&,"<-I/&()*&_)%4%1&H3-()O
4)+&,"C+5<1c&$"3-%54)+&?")%(4)4)+&3"<-?C<-$&($&
J(,%$/& 4)?<C*4)+& J-,$")$IK& T54$& (%%-)C(%-*&
,-J-,%"4,-& "=& %1J-$& ?(C$-$& J,"#<-3$& M5-)& %5-&
@L\& 4$& ?(<<-*& CJ")& %"& $-,B-& ($& ()& ")%"<"+1&

"=& (<<& J"$$4#<-& ,-(<& M",<*& 4)=",3
F'G& BR& 5($& =,"3& %5-& B-,1& #-+4))4)+& =(?-*&
J,"#<-3$& -B-)&M5-)& (JJ<4-*& %"& 5-(<%5O,-<(%-*&
4)=",3(%4")& & =",& -N(3J<-& M5-)& 4%& ?"3-$& %"&
*-(<4)+&M4%5&*4$-($-$K&P",&%5-&<(%%-,&(,-&)-4%5-,&
E?%$&)",&_)%4%4-$&)",&@"<-$&YR.[K& &

2434<(,<1/&%5-&@L\&<-(B-$&)"&,""3&%"&,-J,-O
$-)%&8-1&4%-3$&4)&3-*4?(<&,-(<4%1&"=&"%5-,&%1J-$/&
$C?5&($&*,C+&4)%-,(?%4")$/&4)=-?%4")$/&(??4*-)%(<&
=(<<$/& J,"?-$$-$& "=& 4)=<(33(%4")& & (<<& "=&M54?5&
(,-&4*-)%4=4-*&#1&F'G&($&E?%$&"=&>#$-,B(%4")K& &

T5-$-/& ()*& "%5-,/& %-?5)4?(<& J,"#<-3$&M4%5&
%5-& @L\&3(8-& BR&3"*-<$& 5(,*& %"& (C%5",& ()*&
?")=C$4)+& %"& ,-(*/& ()*& %5-1& #,4)+& M-<<O8)"M)&
J,"#<-3$& 4)& (?54-B4)+& 4)%-,"J-,(%4")& M4%5&
$%()*(,*& B"?(#C<(,4-$& $C?5& ($& 2;>\_^& 7T&
Y6W[K& E#"B-& (<</& %5-& <(,+-& )C3#-,& "=& 3-$O
$(+-O4)%-,?5()+-O,-<(%-*& H()*& %5C$& )-4%5-,&
")%"<"+1O& )",& 4)=",3(%4")O3"*-<O,-<(%-*I& (%%,4O
#C%-$& #C4<%& 4)%"& %5-& ?",-& "=& %5-& @L\& 43J<1& (&
=(4<C,-&%"&$-J(,(%-&?")%-)%&=,"3&%5-&3-()$&=",&
-N?5()+4)+&?")%-)%&Y6G[K&T54$&<-(*$&%"&J,"#<-3$&
#"%5&4)&*(%(&$-,4(<4$(%4")&()*&4)&%5-&?,-(%4")&"=&
?<-()<1&?"3JC%(#<-&$%,C?%C,-$/&()*&-NJ<(4)$&4)&
%C,)&%5-&<(?8&"=&J,(?%4?(<&(*"J%4")&"=&%5-&@L\K& &

T5-& @L\& $C==-,$/& %""/& =,"3& %5-& 4*4"$1)O
?,(?%4?& M(1& 4)& M54?5& ]\'& 5($& #--)& C$-*& %"&
,-J,-$-)%&#"%5&4%&()*&4%$&*-,4B-*&3"*-<$K&T54$&4$&
#-?(C$-& %5-& @L\& -NJ"$-$& *-$4+)& J,"J-,%4-$& "=&

%5-& ]\'& %-?5)"<"+1& %"& %5-& -)*& C$-,/& %5-,-#1&
B4"<(%4)+& %5-& 2LP& *-$4+)& J,4)?4J<-& "=&
(#$%,(?%4")K&E$&()&-N(3J<-/&?")$4*-,&%5-&M(1&4)&
M54?5&3-%(*(%(&$%,C?%C,-$&(,-&,-<(%-*&%"&?<($$&
(%%,4#C%-$& 4)& %5-& @L\& ?<($$-$& 4)& (& )-$%-*&
=($54")& 4)& *4,-?%& ?",,-$J")*-)?-& M4%5& %5-&
C)*-,<14)+&)-$%-*&]\'&$%,C?%C,-$K&T54$&3(8-$&
4%&5(,*&=",&(&3"*-<-,& %"&C)*-,$%()*&%5-&C$(+-&
()*& 3-()4)+& "=& %5-& ?<($$& (%%,4#C%-$& ()*&
J,-B-)%$& =<C-)%& ()*& 4)%C4%4B-& 3"*-<4)+& M4%5&
F'G&BRK& &

L)&(**4%4")&%"&4)$4$%4)+&")&%5-&@L\&#"%5&($&
3"*-<4)+& <()+C(+-& ()*& H)"MI& ($& CJJ-,&

$5"M$& (<$"& %5(%& F'G& J<()$& %"& (*5-,-& %"& 4%$&
-N4$%4)+&(JJ,"(?5&($&?")?-,)$&"B-,(<<&3"*-<4)+&
()*&B"?(#C<(,1&C$(+-K&@(%5-,&%5()&$-4U4)+&%5-&
"JJ",%C)4%1&%"&C$-&M-<<&-$%(#<4$5-*&4)=",3(%4")&
3"*-<4)+& J,(?%4?-$& %5(%& (,-& 4)& C$-& (?,"$$& %5-&
4)=",3(%4")& %-?5)"<"+1& 4)*C$%,1& 4)& ",*-,& %"&
$43J<4=1& %5-& %($8$& =(?-*& #1& 5-(<%5?(,-&
4)=",3(%4")& 3"*-<-,$/& O
=(?%$& $-,B-$& ,(%5-,& %"& dC$%4=1& %5-& -N4$%4)+/&
?"3J<-N& ()*& 4)&3()1&M(1$& 4*4"$1)?,(%4?&F'G&
BR& (JJ,"(?5K& HE$& ()& 4<<C$%,(%4")& "=& %54$&
J5-)"3-)")/&?")$4*-,&%54$&$%(%-3-)%&=,"3&Y.6[&
")&'"?(<4U-*&L)=",3(%4")&\"*-<$c& &

71 9+($9'A"*1 #+*"91 #$<1 :"1 *"-'."*1 3-+#1 $1 9$-)"-1
!"-'$9'A"$:9"1 #+*"9=1 4+-1 '%!&$%("81 $1 !"-'$9'A"$:9"1
#+*"91#$<1:"19+($9'A"*15'&01(+%!&-$'%&!1+%1*$&$&<;"!1
+-1#+-"1-"3'%"*1(+%(";&1*+#$'%!1 &0$%1 '&!1;$-"%&=12%1
&0'!1($!"81 &0"19+($9'A"*1#+*"91'!1$19+)'($91#+*"91$%*1
#$<1:"1,!"*1$!1$1!"-'$9'A"$:9"1#+*"9=12&1#$<1$9!+1:"1
*"-'."*1:<1-"3'%"#"%&1$%*1(+%!&-$'%&1+31$1;+-&'+%1+31$1
*+#$'%1$%$9<!'!1#+*"91$%*1#$<1%+&1:"1!"-'$9'A"$:9"81
'%1 50'(01 ($!"1 '&1 '!1 !&'991 $1 (+%(";&,$91#+*"91 9'6"1 '&!1
;$-"%&81+-1#$<1:"1(+%!&-$'%"*1'%1!,(01$15$<13-+#1&0"1
*+#$'%1'%3+-#$&'+%1#+*"91&0$&1'&1($%1:"1!"-'$9'A"*1'%1
50'(01($!"1'&15+,9*1:"1$19+)'($91#+*"9=I&

/0"1 B"0$.'+-$91 4-$#"5+-61 ?B4@K& E$& M-& 5(B-&
$--)/& (?54-B4)+& 4)%-,"J-,(#4<4%1& ")& %5-& $-,B4?-&
J(,(*4+3& ,-SC4,-$& $J-?4=4?(%4")& "=& %5-& #-5(O
B4"C,& "=& ?"3JC%(%4")(<& C)4%$K& 0C%& %54$&
,-SC4,-3-)%&4$&)"%&(%&(<<&$J-?4=4?&%"&5-(<%5?(,-K&
@(%5-,/& 4%& 4$& ()& "B-,(,?54)+& J,"#<-3& 4)&
?"3JC%-,& $?4-)?-& Y6[/& ()*& 5($& +4B-)& ,4$-& %"& (&
)C3#-,&"=&-$%(#<4$5-*&=,(3-M",8$/&"=&M54?5&%5-&
J,43-& -N(3J<-$/& ($& (<,-(*1& 3-)%4")-*/& (,-&
L___& .ZG.& Y.`[& ()*& @\O>^a& Y.G[& H=C,%5-,&
-N(3J<-$&(,-&J,"B4*-*&4)&T(#<-&.IK&94B-)&%5(%/&
($&M-& $5(<<& $--/& 2ELP& 4)& ()1& ?($-& C$-$&3()1&
-<-3-)%$&"=&@\O
,(%4")(<-& =",& *-=4)4)+& 4%$& "M)& 5-(<%5O
?(,-O$J-?4=4?& 51#,4*& ,(%5-,& %5()& $43J<1& C$4)+&



%5-&0P&*-=4)-*&#1&@\O>^aK& &
T5-& 0P& *"?C3-)%(%4")& Y.6[& =(<<$& 4)%"& %M"&

J(,%$K&P4,$%/&$-?%4")$&RK.&%"&RKG&J,"B4*-&(&=,(3-O
M",8&=",&%5-&$J-?4=4?(%4")&"=&#-5(B4"C,&*,(M4)+&
")&%-,3$&()*&*-=4)4%4")$&=,"3&@\O>^a&()*&%5-&
>^a&_)%-,J,4$-&'()+C(+-&Y.e[K&T5-&,-3(4)4)+&
$-?%4")$& "=& %5-& *"?C3-)%& J,-$-)%& 4*-($& ")&0P&
43J<-3-)%(%4")&()*& O

=4)-*/& #C%&
M54?5& $--3$& %"& ,-=-,& %"& <4)8$& #-%M--)& %5-&0P&

&
%5-& <4%-,(%C,-&")&?"3JC%(%4")(<&#-5(B4"C,&()*&
4)&%5-&J-,%4)-)%&$%()*(,*$K&7"3J(,4$")&"=&$C?O
?-$$4B-& B-,$4")$& "=& %5-& 0P& *"?C3-)%(%4")&
3(8-$&4%&?<-(,&%5(%&(&$54=%&5($&#--)&"??C,,4)+&4)&
F'G& %"M(,*$& 4)?",J",(%4)+& @\O>^a& 3",-&
*4,-?%<1/& ()*& %5(%& %54$& 5($& J,"B4*-*& $"3-&
4)?,-3-)%(<& #-)-=4%$K& L%& 4$& )"%& ?<-(,& M5(%& %5-&
?",,-$J")*4)+& $-?%4")$& (**& #-1")*& @\O>^a/&
$4)?-&)"&,-=-,-)?-$&(,-&J,"B4*-*&%"&()1&J,-B4"C$&
M",8& ",& %"& -==",%$& (%& -3J4,4?(<& B(<4*(%4")& 4)&
-N4$%4)+&43J<-3-)%(%4")$K&

/0"1C+."-%$%("14-$#"5+-61?C4I&5($&%5-&(43&
"=&*-$?,4#4)+&,"<-$&()*&,-$J")$4#4<4%4-$&"=&%5-&
J-,$")$&4)B"<B-*&4)&43J<-3-)%4)+&(,?54%-?%C,-$&
?")=",34)+& %"& 4)%-,"J-,(#4<4%1& $J-?4=4?(%4")$K&
V-&*"&)"%&()(<1$-&%5-&9P&5-,-&($&%5-&()(<1$4$&
M"C<*&+"&#-1")*&%5-&$?"J-&"=&%54$&?"33C)4?(%4")K& &

P4)(<<1/& %5-,-& 4$& %5 D%&"-;-'!"1
E+%3+-#$%("1 $%*1 E+#;9'$%("1 4-$#"5+-6&
HDEE4I/&M5"$-&3"$%&?")$J4?C"C$&=-(%C,-&4$&%5(%&
4%& ?")%(4)$& ($& J(,%& %5-& 2ELP& (,?54%-?%C,-&
$J-?4=4?(%4")K& 21$%-3& (,?54%-?%C,-/& 4)& "%5-,&
M",*$/& 4$& (**,-$$-*& C)*-,& %5-& 5-(*4)+& "=&
?")=",3()?-K& L)& (<<& -N4$%4)+& 4)%-,"J-,(#4<4%1&
=,(3-M",8$& 8)"M)& %"& C$/& 4%& 4$& (,?54%-?%C,-&
M54?5& $C#$C3-$& ?")=",3()?-K& T"& $--& M5(%&

%,-(%3-)%& "=& %,(?-(#4<4%1& %"& ,-SC4,-3-)%$&
*-=4)4%4")$/&M54?5&2ELP&$--$&($&")-&?"3J")-)%&
"=&?")=",3()?-K&E&?")=",3()?-&()*&?"3J<4()?-&
=,(3-M",8&($&)",3(<<1&?")?-4B-*&*-=4)-$&(&J,"O
?-*C,-&M5-,-#1&4%& 4$&J"$$4#<-&%"& ="<<"M&(&$-%&"=&
,-SC4,-3-)%$& =,"3& $J-?4=4?(%4")& *"M)& %"&
,-(<4$(%4")&4)&#4%$&()*&#1%-$&()*&%5-,-#1&%-$%&=",&
=C<=4<<3-)%K& 7")=",3()?-& 5-,-#1& J,-$CJJ"$-$&
(,?54%-?%C,-K&0-?(C$-&)-4%5-,&%5-&2ELP&)",&()1&
"%5-,& F'GBR& $%()*(,*& *-$?,4#-$& 5"M&
,-SC4,-3-)%$&$5"C<*&#-&$J-?4=4-*/&F'G&4$&C)(#<-&
%"&$J-?4=1&5"M&%5-&?")%-)%&(+(4)$%&M54?5&(&%,(?-&

4$&%"&#-&-$%(#<4$5-*&$5"C<*&#-&?")$%,C?%-*/&()*&
$"&%5-,-&4$&)"&J"$$4#4<4%1&"=&,-SC4,-3-)%$&%,(?-O
(#4<4%1&($$-$$3-)%K&

PC,%5-,& J,"#<-3$& *-,4B-& =,"3& %5-& ?",-&
-<-3-)%& "=& _77P/& %5-& $"O?(<<-*& 2J-?4=4?(%4")&
2%(?8/&(&3(%,4N&$5"M)& 4)&P4+C,-&./&M54?5&4$&(&
?"3#4)(%4")& "=& @\O
*,4B-)& (,?54%-?%C,-& H\^EI& $%(?8& Y6.[K& T5-&
_77P& ?<(43$& %5(%& $J-?4=14)+& (,%-=(?%$&
H-$$-)%4(<<1& $J-?4=4?(%4")$/& ?"*-& ()*& %-$%& ?($-&
*"?C3-)%(%4")I& 4)& %-,3$& "=& 5"M& %5-1&
4)$%()%4(%-&%5-&_77P&3(%,4N&J,"B4*-$&(&,-?4J-&
=",& ?,-(%4)+& $1$%-3& (,?54%-?%C,-$& -)(#<4)+&
$-3()%4?& 4)%-,"J-,(#4<4%1K&A)=",%C)(%-<1/&5"MO
-B-,/& %5-& _77P& 3(%,4N& 5($& (& ?")$%,C?%4")&
J,"#<-3K& \(%5-3(%4?(<<1& $J-(84)+/& 4%& 4$&
$4)+C<(,/&M54?5&3-()$&%5(%& 4%$& ?"<C3)&B-?%",$&
(,-& )"%& <4)-(,<1& 4)*-J-)*-)%K& T54$& 4$& #-?(C$-&
%5-& B4-MJ"4)%$& 4*-)%4=4-*& #1& @\O>^a&

(<,-(*1& ?"B-,& %5-& =C<<& $J(?-& "=& $1$%-3&
-)+4)--,4)+&(<%-,)(%4B-$&Y.G[K&L%&%5-,-=",-&*"-$&
)"%&3(8-&$-)$-&%"&?"3#4)-&@\O>^a&M4%5&\^E&
($&4=&%54$&M"C<*&14-<*&(&3(%,4N&J,"B4*4)+&=C,%5-,&
?"5-,-)%& (<%-,)(%4B-$K& 7-,%(4)<1& %5-& @\O>^a&
B4-MJ"4)%$& ?()& #-& ?"3#4)-*& M4%5& *4==-,-)%&
M-4+5%$&%"&?,-(%-&*4==-,-)%&<-B-<$&"=&(#$%,(?%4")K&
0C%&%54$&*"-$&)"%&3-()&%5(%&@\O>^a&()*&\^E&
?()&#-&JC%&%"+-%5-,&%"&14-<*&(&?,"$$O%(#C<(%4")K&
T5-& (%%-3J%& %"& *"& $"& ,-$C<%$& 4)& (& $-%& "=&
4)$%,C?%4")$& %5(%& ?())"%& #-& ="<<"M-*& ()*&
43J<-3-)%-*K&24)?-/&4=&M-&<-(B-&%5-&3-)%4")-*&
J,"#<-3$&($4*-/&%5-&C$-=C<&J",%4")$&"=&%5-&_77P&
J,"B-& ")?-& (+(4)& %"& #-& (& ,-OJ(?8(+4)+& "=&
*-=4)4%4")$& =,"3& %5-& @\O>^a/& ")-& 3C$%&
SC-$%4")&")?-&3",-&M5-%5-,&%5-,-&4$&B(<C-&%5(%&
4$&#-4)+&(**-*K&

D8<$/;00,*6$GH,5;,.2+1$+?$/(3@$ $

V-& ?()& )"M& $C33(,4U-& "C,& ,-$C<%$& #1& -N(3O
4)4)+&%5-&*-+,--&%"&M54?5&%5-&2ELP&,-(<4$-$&%5-&
=,(3-M",8&J,4)?4J<-$&"C%<4)-*&(#"B-K& &

C#1#*,5$@*,0#A+*B$>*21-2)5#7$ $

.K F+#$'%1 :+,%*$-'"!K& 01& *-=4)4)+& 4)& 4%$&
&"J-,O

(#4<4%1& KKK& #-%M--)& #C$4)-$$& "#d-?%$/& ?"3J"O
)-)%$/& ?(J(#4<4%4-$/& (JJ<4?(%4")$/& $1$%-3$&

%"&%5-&5-(<%5&*"3(4)&%5-&2ELP&4)*4?(%-$&%5(%&
4%& 5($& (,,"+(%-*& %"& 4%$-<=& (& *"3(4)& %5(%&
-$$-)%4(<<1&?"B-,$&%5-&M5"<-&"=&LTK& &



6K G%+59"*)"1 -",!"K&
"M)& $?"J-& B4"<(%-$/& %""/& %5-& J,4)?4J<-& "=&
8)"M<-*+-& ,-C$-/& ,(4$4)+& %5-& SC-$%4")& "=&
M51&F'G&$5"C<*&5(B-&4)?<C*-*&(,-($&M4%54)&
4%$& ,-34%& & $C?5& ($& %5-& $J-?4=4?(%4")& "=&
?"3JC%(%4")(<&#-5(B4"C,& &M54?5&5(B-&#--)&
(<,-(*1& $C??-$$=C<<1& ?"B-,-*& #1& "%5-,&
-==",%$K&

& &

RK H"."91 +31 $:!&-$(&'+%K& T5-&@L\&J,"B4*-$& )"&
?<-()& $-J(,(%4")& "=& %5-& <"+4?(<& 3"*-<4)+&
<(1-,& =,"3& %5-& C)*-,<14)+& 43J<-3-)%(%4")&
%-?5)"<"+1K&T5-&@L\&4)& 4%$&?C,,-)%&=",3&4$&
%5C$&)"%&%-?5)"<"+1&4)*-J-)*-)%& &%5(%&4$/&4%&
4$& )"%& (& <"+4?(<& (,%-=(?%& M54?5& ?()& #-&
-NJ,-$$-*& C$4)+& 3C<%4J<-& %-?5)"<"+4-$& &
#-?(C$-& 4%& 4$& J-,3-(%-*& #1& F'GO$J-?4=4?&
]\'&*-$4+)&J,4)?4J<-$K&

& &

!"#"$%&'%()*+,-.+/&0% % 1&2-/0% 34-25$"*%&'%3*+-)$/*6"7%8+-07-,7*%

30+",5,/*"%!"#"$% % 90+",-.+/&0*%-07%.&$$-)&,-+/&0*%
:/+6/0%-07%)"+:""0%"0+",5,/*"*%
-07%*;*+"2*%

<(898%="'","0."%(,.6/+".+>,"%?&>07-+/&0%'&,%8",#/."%
<,/"0+"7%(,.6/+".+>,"%@ABC%&5"0D,&>5%8<(%="'","0."%
(,.6/+".+>,"%@EFB%G'&,%&#",#/":%*""%@HIBJ%

8;*+"2%!"#"$% % <,.6"*+,-+/&0%G*",#/."%/0+",-.+/&0*%
K>/7"7%);%-%.&0+,&$$/0K%2-*+",%>0/+J%

L>*/0"**%M,&."**%34".>+/&0%!-0K>-K"C%L>*/0"**%M,&."**%
N&7"$$/0K%O&+-+/&0%@HPC%EQBC%R0/'/"7%N&7"$$/0K%!-0K>-K"%S%
-.+/#/+;%7/-K,-2*%@SQB%

% T6&,"&K,-56;%G*",#/."%/0+",-.+/&0*%
0&+%2&7",-+"7%);%-%.&0+,&$$",%)>+%
"''".+"7%);%.&25>+-+/&0-$%>0/+*%
:6/.6%-,"%5"",*%&'%"-.6%&+6",J%

M,&."**%-$K"),-%G&0"%'$-#&>,%&'%:6/.6%/*%)"++",%U0&:0%-*%
V.-$.>$>*J%@SC%SSC%HEBC%<..-2%@SWBC%-%5,&."**%-$K"),-V)-*"7%
$-0K>-K"%>*"7%/0%5-,-$$"$%.&25>+/0KX%

907/#/7>-$%8",#/."%!"#"$% % 8",#/."%/0+",'-."C%*",#/."%)"6-#/&>,% 8<(VN!%@SFBC%Y%0&+-+/&0%@ESB%

&

!"#$%&'(%34-25$"*%&'%*+-07-,7*%*5"./';/0K%K>/7"$/0"*%'&,%-.6/"#/0K%7/*+,/)>+"7%.&25>+-+/&0-$%)"6-#/&>,%

&

)*+,-%&'(%3TT?%*5"./'/.-+/&0%*+-.U%@HSB% %



31.#*+)#*,4252.6$@*,0#A+*B$>*21-2)5#7$ $

.K D%&"-;-'!"1 -"I,'-"#"%&!K& T5-& J,4)?4J<-& %"&
%5-&-==-?%&%5(%&(&2LP&3C$%&*-$?,4#-&5"M&%"&
*-%-,34)-& ()*& =",3(<4$-& ,-SC4,-3-)%$&
($$"?4(%-*& M4%5& J-,%4)-)%& #C$4)-$$&
J,"?-$$-$& 4$& )"%& (**,-$$-*& #1&F'G/&M54?5&
5($& )"& J,"?-$$& ",& =",3(<4$3& %"& *-=4)-&
,-SC4,-3-)%$& Y6e[K& T54$& 3-()$& %5(%&
2ELPO?")=",3()%& 4)=",3(%4")&3"*-<$& 3(1&
#-& ?,-(%-*& M4%5"C%& %,(?-(#<-& <4)8& %"&
=",3(<4$-*& ,-SC4,-3-)%$/& M54?5& M"C<*&
J,-?<C*-& %5-& (?54-B-3-)%& "=&
4)%-,"J-,(#4<4%1K& &

6K 2%3+-#$&'+%1#+*"91$%*1+%&+9+)<&4$&B4"<(%-*&
#-?(C$-/&=",&%5-&,-($")$&4)*4?(%-*&4)&%5-&LP&
$-?%4")&(#"B-/&%5-&@L\&4$&)-4%5-,&(&C$-(#<-&
4)=",3(%4")& 3"*-<& )",& (& =C)?%4")(<&
")%"<"+1K& &

RK E+#;,&$&'+%$91 #+*"9& ($$-,%$& %5(%& (& 2LP&
3C$%& (<<"M& %5-& $J-?4=4?(%4")& "=& #"%5& %5-&
#-5(B4"C,& "=& ()*& "=& %5-& 4)%-,(?%4")$&
#-%M--)&?")=",3()%&$1$%-3$K&T54$&J,4)?4J<-&

P,(3-M",8K&E$&*-$?,4#-*&(#"B-/& %5-&0P& 4$&
)-4%5-,& ?"3J,-5-)$4B-& )",& ?")$4$%-)%K&
>B-,(<</&4%&M"C<*&5(B-&#--)&#-%%-,&%"&$43J<1&
($$-3#<-& (& ?")$4$%-)%& $-<-?%4")& "=& %5-&
,-$C<%$&"=& ,-<-B()%&3(4)$%,-(3&-==",%$&()*&
%"&4)*4?(%-&5"M&-(?5&3(1&#-&(JJ<4-*&M4%54)&
(& 5-(<%5?(,-& $J-?4=4?& ?")%-N%/& ="<<"M4)+& (&
3-%5"*"<"+1& (<,-(*1& J,"B-)/& =",& -N(3J<-/&
4)& %5-& *-=-)$-& YR[& ()*& <"+4$%4?$& YRQ[&
4)*C$%,4-$K& &

ZK 7-(0'&"(&,-"1 3-$#"5+-61 $%*1 (+%3+-#$%("1
#+*"9/&%""/&4$&)"%&(*-SC(%-<1&(**,-$$-*K&E$&
M-& $(M/& %5-& )",3(<& ,-<(%4")$54J& "=&
(,?54%-?%C,-& ()*& ?")=",3()?-& 4$& 4)B-,%-*:&
$C?5& (,?54%-?%C,(<& +C4*-<4)-$& ($& (,-&
J,"B4*-*&(,-&4)&?")$-SC-)?-&$CJ-,=4?4(<K&L)&
(**4%4")/& %5-& ?",-& "=& %5-& _77P/& %5-&
$J-?4=4?(%4")&$%(?8/&=(4<$&%"&=C<=4<<&4%$&,"<-&=",&
%5-&,-($")$&+4B-)&(#"B-K&>B-,(<</&%5-&_77P&
,-=<-?%$& ()& 4)%-,J,-%(%4")& ()*& C$(+-& "=&
@\O>^a&%5(%&4$&)"%&4)&(??",*()?-&M4%5&%5-&

=4?(%4")K& &

J$ $ I+1-5;72+1$,1:$
E#-+00#1:,.2+17$ $

L%&5($&%"&#-&(?8)"M<-*+-*&%5(%/&M4%5&%5-&2ELP&
4)4%4(%4B-/& F'G& 4$& (%%-3J%4)+& %"& -B"<B-& 4%$&

$%()*(,*$& 4)& %5-& *4,-?%4")& "=& ?")%-3J",(,1&
4)%-,"J-,(#4<4%1&J(,(*4+3$K&F"M-B-,/&4)&<4+5%&"=&
%5-& (#"B-& ()(<1$4$/& M-& #-<4-B-& %5(%& %5-& 2ELP&
$%4<<&5($&$-,4"C$&*-=-?%$&M5-)&3-($C,-*&4)&%5-$-&
%-,3$K&P",&2ELP&%"&3(8-&(&J"$4%4B-&*4==-,-)?-/&
M-& ,-?"33-)*& %5(%& 4%& #-& ,-J<(?-*& #1& ()&
(JJ,"(?5&%5(%&4$&#($-*&")&(&3",-&=C)*(3-)%(<&
,-($$-$$3-)%& "=&F'G&BR& %5(%& 4$& 4)& ?"3J<4()?-&
M4%5& %5-& 4)%-,"J-,(#4<4%1& *-$4+)& J,4)?4J<-$&
J,-$-)%-*& (#"B-K& T54$& *"-$& )"%& ,-SC4,-& %5-&
*-B-<"J3-)%& "=& )-M& =,(3-M",8$& ()*&
3-%5"*"<"+4-$c& (<3"$%& (<<& "=& %5-& )--*-*&
?"3J")-)%$/& 4)?<C*4)+& ,-SC4,-3-)%$& =",3(<O
4$3$& H-K+K& Y`[I/& ?()& #-& %(8-)& =,"3& -N4$%4)+&
$%()*(,*$&()*& =,(3-M",8$K&T5"$-& ?"3J")-)%$&
M54?5&+-)C4)-<1&)--*&%"&#-&5-(<%5?(,-&$J-?4=4?&
=(<<&C)*-,& %5-&5-(*4)+&"=&M5(%&M-&5(B-&?(<<-*&

C$-=C<& ,-$C<%$& 5-,-/& M-& ,-?"33-)*& %5(%& F'G&
(*"J%&(&%-$%-*&CJJ-,O<-B-<&")%"<"+1&=,(3-M",8&
()*& ()& -==4?4-)%/& $?4-)%4=4?(<<1& M-<<& ="C)*-*/&
3"*C<(,& ()*& ?"3J"$(#<-& *"3(4)O$J-?4=4?&
3"*-<4)+& <()+C(+-K& V-& (<$"& ,-?"33-)*& %5(%&
F'G& ,-J<(?-& 4%$& ?C,,-)%& (JJ,"(?5& %"&
*-?4$4")O3(84)+& M5-,-& 4%& 4)B"<B-$& %5-& C$-& "=&
#(<<"%-*& $%()*(,*$& M5-)& (**,-$$4)+& %-?5)4?(<&
4$$C-$:& M5-)& =(?4)+& %5-& $",%$& "=& ?"3J<-N&
?5(<<-)+-$& -)?"C)%-,-*& 4)& %5-& ,-(<4U(%4")& "=&
$-3()%4?& 4)%-,"J-,(#4<4%1/& %54$& 4$& )"%& ()&
(JJ,"J,4(%-& 3-?5()4$3& %"& ?")$%,(4)& 5"M&
-)+4)--,$&*"&%5-4,&M",8K&V-&,-?"33-)*&=C,%5-,&
%5(%/& <48-& >\9& ()*& $"3-& "%5-,& $%()*(,*$&
*-B-<"J3-)%& ",+()4U(%4")$/& F'G& (*"J%$& %5-&
,-SC4,-3-)%& %5(%& M",84)+& 43J<-3-)%(%4")$&
$5"C<*& #-& J,"B4*-*& #-=",-& (& $%()*(,*& ?()& #-&
JC#<4$5-*& ()*& %5(%& %5-$-& 43J<-3-)%(%4")$&
$5"C<*& #-& $C#d-?%& %"& (& J,"?-$$& "=& %-?5)4?(<&
B(<4*(%4")K&94B-)&4%$&43J,-$$4B-&-NJ-,%4$-&4)&%5-&
?<4)4?(<&*"3(4)&M-&(,-&?")=4*-)%&%5(%&F'G&?()&
J,"*C?-& ,-(<& B(<C-:& #C%& %"& %54$& -)*& 4%& $5"C<*&
="?C$& ")& M5(%& 4%& ?()& *"& #-$%c& $J-?4=14)+&
,-SC4,-3-)%$& *-$?,4#4)+& %5"$-& 5-(<%5?(,-&
J,"?-$$-$& %5(%& )--*& %"& #-& $CJJ",%-*& #1&
L)=",3(%4")& T-?5)"<"+1& 4)& %5-& 5-(<%5?(,-&
*"3(4)K& &

E#?#*#1-#7$

.K& & E%%41(/& FK/& V-<?5/& !Kc& ^4$%,4#C%-*& 7"3JC%4)+c&
PC)*(3-)%(<$/& 243C<(%4")$/& ()*& E*B()?-*&
T"J4?$K&E**4$")&V-$<-1&H6QQZI& &

6K& & 0(-%-)/& !K7K\K/& 0($%-)/& TK/& @-)4-,$/& \KEKc&
a,"?-$$& E<+-#,(c& _SC(%4")(<& T5-",4-$& "=&
7"33C)4?(%4)+&a,"?-$$-$/&7(3#,4*+-&T,(?%$&4)&
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"9J'$-25'9;' 0"%'8:#2#8-:'8928%C0.' #249:4%=' #2'

0"#.' 8-.%' 8-2' *%' 1%C1%.%20%=' +.#2)' 0"%' !FG'

9209:9)5H' '

"

#:/4$'"@?'V#-)1-$'9;'8:#2#8-:'-80'0-U929$5' '

D?B"2.:,:<%."%<-7" "

I"%'<.:,:<%.5%<-'8:-..'8911%.C92=.'09'0"%'1990'
9;'-'"#%1-18"5'9;'0"%'-80#92.'0"-0'89$C1#.%'0"%'

"%-:0"8-1%'J91B;:9J?'I"#.'"#%1-18"5'#.'C:-8%='

=#1%80:5'+2=%1'0"%'43#$7+205"44(#)8$/%/1'8:-..'
#2'0"%'EW('9209:9)5'-.'."9J2'#2';#)+1%'MH' '

I"%' 1%891=%=' C1%.%28%' -2=' -*.%28%' 9;' -'

$%=#8-:' "#.0915' #.' 89::%80%=' -.' -' 1%.+:0' 9;' -'

&'8:<%.5F:7-)$057<$'',:,/5%<-H' I"%.%' -1%' -'
7<$'',:,/5%<-' 0"-0' 1%.+:0.' #2' -2-$2%.#. Q H'
(0"%1'8:#2#8-:'-80.'0"-0'8911%.C92='09'8928%C0.'

#2'0"%'8-.%'1%C910'-1%O'8:%/,)7-:<53$)<'84$''
6%8"98-1=#9)1-$>?'.%>)$%-)$05-'7-?'-F'$%3'4-:<5"
3$)<'84$'' 60"19$*9:5.#.>?' -2=' 74>7-%,<'5"
%8&:,:7-$%-:),' 6C1%.81#C0#92' 9;' 0"%' 4-1#9+.'
=1+)'1%)#$%20.>H' '

A'<.:,:<%.5:,I'7-:/%-:),5%<-'#.'=#.0#2)+#."%='
;19$'-'8:#2#8-:'-80'*5'0"%'1%.01#80#92'0"-0'0"%5'

"-4%' -2' -80#4%' C-10#8#C-20' C:-5#2)' -2'

#24%.0#)-0#4%'19:%H'7#$#:-1:5?'-'0"%1-C%+0#8'-80'

#.' =#.0#2)+#."%=' ;19$' -' 8:#2#8-:' -80' *5' 0"%'

1%.01#80#92'0"-0'0"%5'"-4%'-'8920#2+-20'C:-5#2)'

-'0"%1-C%+0#8'19:%H' '

A2' %8"98-1=#9)1-$'=#-)29.0#8' C198%..' 8-2'

*%'1%C1%.%20%='#2'0"#.'J-5'6+.#2)'0"%'A$%1#8-2'

=%;#2#0#92>O' '

!"#$%&'(")*+,&)-!.,-/0120//
/ 3#'4-(3&!/5647/89(,#'&.%!:-)&,!"%$/2;<//
/ "%=-'("$#(-'/5647//
/ >/3#'?&%'-@.-%)-/5647//
/ >/+#(3&9&$")#9*!"'+&'"("&%/0120//
/ ,&A9&)#(-!B"%/5647/1-#,(/C/C/2;<//
/ 3#'6.(+.(/5647/7)3&)#,!"&$,#D//

I"%':,I'7-:/%-'7"1%:-0#92'"9:=.'*%0J%%2'-'
=#-)29.0#8'C198%=+1%'-2='%#0"%1'-2'"/%0)0&%5#)-
#&"$/'91'.9$%'#2=#8-0#92'9;'-'-F'$%3'4-:<5%<-H'
I"%' ;91$%1' #.' =%;#2%=' #2' YHa' -:92)' J#0"' -'

3#/90)0&%5#)-:%4304%/%0$H'A2'\8"98-1=#9)1-$'#.'
-' 1%C1%.%20-0#92-:' -10#;-80?' J"#8"' #.' =%;#2%='

#2' 0"%' 2%U0' .%80#92H' L2' 9+1' %U-$C:%?' 0"%'

0"19$*9:5.#.'J-.' #2=#8-0%=' 6F%7A,8:<%-:),>'
*5' 0"%' 1%.+:0' 9;' 92%' 91' $91%' =#-)29.0#8'

C198%=+1%.H' '

D?D";'3$'7',-%-:),%."!$-:1%<-" "

L2'PMTR?'-'2"32"4"$/#/%0$#)-#2/%'#5/'#.'=%;#2%='-.'
-2' #=%-?' #$-)%?' 1%891=?' 91' =%.81#C0#92' 0"-0'

1%;%1.'09'6#.'9;'91'-*9+0>?'91'#.'#20%2=%='09'1%;%1'

09?' .9$%' %20#05' 91' %20#0#%.' %U0%12-:' 09' 0"%'

1%C1%.%20-0#92H' '

L0' #.' 0"%' *-.#.' ;91' -' =#.0#280#92' *%0J%%2'

#2;91$-0#92' 8920%20' PbR' -2=' 0"%' C"%29$%2-'

0"%5'1%C1%.%20?'91'=%.81#*%H'L0.'+.%'#2'0"%'!FG'

9209:9)5'#.'$%-20'09'1%.9:4%'8%10-#2'9209:9)#8-:'

#2892.#.0%28#%.' PMaR' 0"-0' %U#.0' #2' 89$$92'

498-*+:-15' .0-2=-1=.' .+8"' -.'@KT'GL<' 0"-0'

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
Q' '

!



892;:-0%'0"%'0J9H'L0'=%290%.'!FG'8920%20'91'-'

89$C92%20' 0"%1%9;' 0"-0' .0-2=' #2' 0"%'

$'3$'7',-%-:),+1'1%:-0#92'09'.9$%'%20#05H' '
I"%' C1#$-15' 1%C1%.%20-0#92-:' -10#;-80'

1%:%4-20'09'0"%'=9$-#2'#.'0"%'<.:,:<%.5%$-:1%<-'
8:-..H' L0' #.' %UC:#8#0:5' =#;;%1%20#-0%=' ;19$' -'

1%C1%.%20-0#92-:' -10#;-80' *5' 0"%' 1%.01#80#92'

0"-0' #0.' #2.0-28%.' -1%' 89$C9.%=' *5' -' C%1.92'

C:-5#2)'-'1%:%4-20'19:%'#2'0"%'8-1%'C198%..'-2='

"-4%' -' C%1.92' -.' 0"%' .+*,%80' 9;' 0"%#1'

=%.81#C0#92H'I"%'74>J'<-+1K'7<$:3-:),'1%:-0#92'
"9:=.' *%0J%%2' -' 8:#2#8-:' -10#;-80' -2=' #0.'

.+*,%80H' L0' #.' .#$#:-1' 09' 0"%' ;<=>8*?-
,8@A?B.C;DB+- *.C?8E?' -001#*+0%' #2'
7[(<\VD!I' 0"-0' #.' +.%=' 09' .C%8#;5' 0"%'

.+*,%80' 9;' 0"%' 5)%$%5#)- '%$:%$&' 91' 3205":(2"'
*%#2)'1%891=%=H'!:#2#8-:'-10#;-80.'-1%'-:.9'9;0%2'

892.+$%=' *5' 6F%7A,34->' 91' C19=+8%=' ;19$'
6F%7+4-34->' -' <.:,:<%.5%<-' .+8"' -.' -2'
%8"98-1=#9)1-$'=#-)29.0#8'C198%..H' '

D?L"2.:,:<%."#:,8:,/7" "

\UC-2=#2)'92'0"%'=%;#2#0#92';19$'PMYR?'0"%'!FG'

9209:9)5'=%;#2%.'0"%'<.:,:<%.51:,8:,/'C1#$#0#4%'
-.' -' <.:,:<%.5%$-:1%<-' 0"-0' #.' 89$C9.%=' *5' -'
8:#2#8#-2?'#.'0"%')4-34-+1'-'<.:,:<%.5%<-?'-2='
1%C1%.%20.' -' *9=#:5' ;%-0+1%H' \U-$C:%.' 9;'

;#2=#2).' ;19$'0"%'8-.%'1%C910'-1%' 0"%'$%=#8-:'

"#.0915' 9;' "5C%10%2.#92' 6%,%&,'7:7>' -2='
-B#2%.#.' 9;' 0"%' C9.0%1#91D*-.-:' 1%4%-:%=' ;19$'

0"%'C1%4#9+.'%8"98-1=#9)1-$H' '

D?M"=4$/:<%."K''87" "

I"#.'!FG'9209:9)5'=#.0#2)+#."%.'-'3$)<'84$''
;19$' -' <.:,:<%.5%<-' *5' 0"%' ;9::9J#2)' %UC:#8#0'
%U#.0%20#-:'19:%'1%.01#80#92.O'M>'#0'%<-7+,'PZR'-2'
91)-2#.$-:'8920#2+-20'PMSR'91'9*,%80?'-.'#2'0"%'

8-.%' 9;' =%4#8%' #2.%10#92.X' S>' #0' .0-2=.' #2' -2'

#3320#59' 4%/"' 1%:-0#92' 09' -2' #$$-0%1#-:'
-2-09$#8-:' %20#05' 6-' 8-4#05?'J"9:%?' %08H>X' Y>' L0'

.0-2=.' #2' -' F%7N'-F)8' 1%:-0#92 b 'J#0"' 0"%'
=%%=' PZR' 91' $%0"9=' 0"-0' -8"#%4%=' #0H'

7[(<\VD!I' .C%8#;#%.' 0"%' .%$-20#8.' 9;' 0"%'

;<,FB*A@- A++,.A*D' -001#*+0%' -.' 0"%'
=#1%80#92-:?'1%:-0#92-:?'91'.C-0#-:'-88%..'09'0"%'

.#0%'9;'-'.+1)#8-:'C198%=+1%H' '

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
b' '7[(<\VD!I' =%;#2%.' -' <\I@(V' -001#*+0%' 9;'

C198%=+1%.' 0"-0' 1%:-0%.' #0' 09' 0"%' -80#92' *%#2)'

C%1;91$%='09'-889$C:#."'0"%'C198%=+1%H' '

!

A' 8:%/,)7-:<53$)<'84$'' 6.+8"' -.' -2'
%8"98-1=#9)1-$>'#.'-'C1#$#0#4%'C198%=+1%'0"-0'

#.'-:.9'-'<.:,:<%.5:,I'7-:/%-:),5%<-H' '

D?O"K:7'%7'"N%,:1'7-%-:),P"G-:).)/0P"
%,8"9%-F)3F07:).)/0" "

I"%' 8928%C0' 9;' -' =#.%-.%' -.' -' C-0"9:9)#8-:'

=#.C9.#0#92'-2='#0.'1%:-0#92'09'-'=#.%-.%'89+1.%'

#.' #2019=+8%=' #2' PMYRH' A' =#.C9.#0#92' #.' -2'

-001#*+0%'9;'-2'91)-2#.$'#2'4#10+%'9;'J"#8"'#0'

J#::' #2#0#-0%' .C%8#;#8' C198%..%.' J"%2' 8%10-#2'

892=#0#92.'-1%'.-0#.;#

9;'"/%0)0&1'-2=':%4"#4"-"$/%/%"4' #.' #2891C91-0%='
#2' 0"%' !FG' 9209:9)5' 3%-F).)/:<%.5"
8:73)7:-:),'0%1$H' '

L0' #.' -' C1#$#0#4%' 0"-0' #.' %UC:#8#0:5' =#.0#2D

)+#."%=' ;19$' -' =#.C9.#0#92' 4#-' 0"%' ;9::9J#2)'

%U#.0%20#-:'19:%'1%.01#80#92.O'M>'#0'#.':98-0%='#2'-'

C-0#%20'S>'#0'.0-2=.'#2'0"%':72),7'Q4',<'+1'
1%:-0#92' 09' 92%' 91' $91%' #2.0-28%.' 9;'

'-:).)/:<%.5%/',-?' %#0"%1' =#1%80:5' 91' 4#-'
01-2.#0#4%'8:9.+1%'9;'0"#.'8-+.-:'1%:-0#92."#CX'Y>'

#0' #.' 1%-:#&%=a'-.' -' C-0"9:9)#8-:' C198%..' 0"-0'

"-.?' -.' -' 89$C92%20?' 892.#.0%20'3914%0)0&%5#)'
91' #$#/0!%5#)- #)/"2#/%0$4' 6&)$3F).)/:<%.5"
%.-'$%-:),>H'I"%':72),7'Q4',<'+1"1%:-0#92'
=%290%.'-'8-+.-:'1%:-0#92."#C'*%0J%%2'%20#0#%.'

6988+11%20'-2='8920#2+-20'-:#B%>H' '

D?R"K:%/,)7:7"%7"2.:,:<%."!,%.07:7"
" %,8"S03)-F'7:7" "

/"#0*%8B'C194#=%='PMNR'-2'9209:9)#8-:'*-.#.';91'

8:#2#8-:' =#-)29.%.?' "9J' 0"%5' ;#0' #209' 0"%'

0%1$#29:9)5' 9;' 8:#2#8-:' $%=#8#2%?' -2=' 0"%#1'

1%:-0#92."#C'09'=#.%-.%.'-2='%0#9:9)#8-:'-)%20.H'

I"%' !FG' 9209:9)5' =%;#2%.' -' <.:,:<%.5"
8:%/,)7:7' -.' -' 8:#2#8-:' -10#;-80' 0"-0' #.' 0"%'
9+0C+0' 9;' -' <.:,:<%.5:,I'7-:/%-:),5%<-H' L0'
.0-2=.'#2'0"%'F03)-F'7:T'89$)>.'&'1%:-0#92'
09'-'=#.%-.%'0"-0'#.'"5C90"%.#&%='*5'-'8:#2#8#-2'

09'#2"%1%'#2'0"%'C-0#%20H'L20+#0#4%:5?'0"#.'#.'0"%'

1%891=#2)' 9;' 0"%' 8928:+.#92' 09'-2' #20%1C1%0#4%'

6.8#%20#;#8>' C198%..' 0"-0' #24%.0#)-0%.'C19*:%$.'

0"-0'1%^+#1%'$-2-)%$%20H' '

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
a' '!+11%20:5?' -' 8-+.-:?' -)%20#4%' 1%:-0#92' #.' +.%=?'

"9J%4%1?' #0' #.' 290' 8:%-1' 6)#4%2' PMY?' MZR>' #;' 0"%'

1%:-0#92."#C' *%0J%%2' -' =#.%-.%' -2=' -2-09$#8-:'

-:0%1-0#92.'#.'8-+.-:'91'$%1%9:9)#8-:H'



D?U";'.%-:),7F:3"(:-F"N'%74$'&',-"
" V,:-"+,-).)/0" "

I"%'!FG'9209:9)5'#28:+=%.'-'&'%74$'&',-+1'
1%:-0#92'0"-0'.%14%.'-.'-'*1#=)%'*%0J%%2'#0'-2='

0"%' <%-.+1%$%20' 32#0' (209:9)5' 6<3(>T' H' L0'

"9:=.' *%0J%%2' -' 8:#2#8-:' ;#2=#2)' -2=' -'

&4)WX4%.:-0Y%.4'H' I"%' <3(' =%;#2%.' -'
G(#)%/1-H#)("'-.'0"%'61%#;#%=>'4-:+%'9;'-'^+-:#05'
0"-0' #.'1%:-0%='09'%U-80:5'92%'+2#0'9;'$%-.+1%'

64#-' 0"%' &4)W&'%74$'8A,' 1%:-0#92>' -2=' -'
8911%.C92=#2)' .8-:-1' ^+-20#05' 64#-' 0"%'

&4)W,4&'$:<%.Y%.4''1%:-0#92>H' '
79?'0"%'.%$-20#8.'9;'0"%'&'%74$'&',-+1'

1%:-0#92'8-2'*%'8-C0+1%=' #2' 0"%' ;9::9J#2)'19:%'

8"-#2O' '

4(IJ"5/.'K"452%3/%0$' 'I"#2"2.'' '
!"#4(2"4L(#)%/1 ' '!"#4(2":B$ ' '

L2'0"#.'1%C1%.%20-0#92?'I"#2"2.''8911%.C92=.'
09' 0"%' #$C:#8#0' EW(' 1%:-0#92."#C' *%0J%%2' -2'

#2=%C%2=%20' 8920#2+-20' -2=' 0"%' =%C%2=%20'

8920#2+-20'6^+-:#05?';+280#92?'%08H>'0"-0'#2"%1%.'

#2'#0'-2='&4)W&'%74$'7X4%.:-0'#.'0"%'<3('
1%:-0#92' 0"-0' "9:=.' *%0J%%2' -' +2#0' -2=' 0"%'

^+-:#05'#0'$%-.+1%.H' '

A2'-:0%12-0#4%'-CC19-8"'#.'09'81%-0%'-'2%J'

19:%' +2=%1' &4)WQ4%.:-0Y%.4'' #2' 0"%' 19:%'
"#%1-18"5'0"-0'"9:=.'*%0J%%2'-'8920#2+-20'-2='

0"%'4-:+%'9;'-'^+-:#05'-..98#-0%='J#0"'0"%'19:%H'

79?')9#2)'*-8B'09'9+1'$%=#8-:'8-.%?'0"%'=#-.09:#8'

-2='.5.09:#8'*:99='C1%..+1%'4-:+%.'1%891=%='-.'

-' 1%.+:0' 9;' 0"%' C"5.#8-:' %U-$#2-0#92' 8-2' *%'

8-C0+1%='+.#2)'-':%#4/0)%5'-2='414/0)%5-19:%'%-8"'
9;'J"#8"'#.'.+*.+$%='*5'&4)WQ4%.:-0Y%.4''-2='
+2=%1.099=' 09'"9:='*%0J%%2'-'C%1.92'-2=' 0"%'

4-:+%.' 9;' 0"%' =#-.09:#8' -2=' .5.09:#8' *:99='

C1%..+1%'^+-:#0#%.?'1%.C%80#4%:5'-2='-0'0"%'0#$%'

9;'$%-.+1%$%20H' '

L" "K:7<477:)," "

L2' ;91$+:-0#2)' -2=' 8+1-0#2)' 0"#.' 9209:9)5?'

0"%1%'J%1%'-'2+$*%1'9;'#..+%.'0"-0'.01-==:%'0"%'

:#2%'*%0J%%2'$%0-C"5.#8.'-2=' 0"%'C"#:9.9C"5'

9;'$%=#8#2%'*+0'-1%'$%20#92%='"%1%H' '

L?@"X4%.:-:'7")1")<<4$$',-7" "

V(K!\?'0"%';9::9J#2)'^+%.0#92'J-.'1-#.%=O' '

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
T' '"00CO__;91)%H$91;%9DC19,%80H91)_J#B#' '

' %2_#2=%UHC"C_32#0.d9;d$%-.+1%$%20d9209:9)5'

9;'#0.'"%-10*%-0#2)'P.#8R'%4%20?')#4%2'#0'

"-.'29'$%-2#2)'9+0.#=%'9;'0"#.'%4%20e' '

0"-0'^+-:#0#%.'8-2'92:5'#2"%1%'#2'8920#2+-20.'#.'

0"-0'290'-::'*9=#:5';%-0+1%.'8-2'"-4%'^+-:#0#%.?'

-2=' 0"+.' -' 8928%C0' 8911%.C92=#2)' 09' 0"%'

^+-:#05' 9;' -' "%-10D*%-0#2)' %4%20' 91' C198%..'

8-2290' *%' .01-#)"0;91J-1=:5' 1%C1%.%20%=H' A'

.#$#:-1'%U-$C:%'#.';19$'0"%'$%=#8-:'8-.%H' '

\,%80#92' ;1-80#92' #.' -' $%-.+1%' 9;' 0"%'

;1-80#92' 9;' *:99=' C+$C%=' 9+0' 9;' 0"%' 1#)"0' -2='

:%;0'4%201#8:%.'J#0"'%-8"'"%-10'*%-0H'L20+#0#4%:5?'

#0'.%%$.'#2-CC19C1#-0%'09'892.#=%1'#0'-'$%-.+1%'

9;' 0"%' ^+-:#05' #2"%1%20' #2' 0"%' "%-10' 91' #2' 0"%'

4%201#8:%.'*+0'1-0"%1'-.'-'$%-.+1%$%20'9;'0"%'

;:9J'9;'*:99='0"19+)"'0"%':-00%1H' '

L?B"E$%,7:-:I'"2%47%."2F%:,7" "

A290"%1' #..+%' #.' 1%:-0%=' 09' 01-2.#0#4%?' 8-+.-:'

8"-#2.'*%0J%%2'0J9'8920#2+-20.'91'J"%1%'0"%'

-)%20' #.' -'C198%..H'I"%'!FG'9209:9)5' 1%D+.%.'

0"%' 19O-)%20' #2' ;19$' 0"%' G%:-0#92.' (209:9)5H'

@9J%4%1?'0"-0'1%:-0#92'#.'=%.#)2%='09'%UC:#8#0:5'

1+:%'9+0'0"%'#2"%1#0-28%'9;'-)%285'-:92)'8-+.-:'

8"-#2.'PMbR'-2='09'%2.+1%'0"-0'92:5'8920#2+-20.'

-1%'-)%20.H'I"#.'1%.01#80#92'92'19O-)%20'#2'-2='

0"%' ;-80' 0"-0' -' =#.%-.%' #.' $9=%:%=' -.' -'

8920#2+-20' C1%.%20.' -' 8"-::%2)%' -2=' #.' 0"%'

1%-.92'J"5'0"%':72),7'Q4',<'+1'#.'2%%=%=H' '
L2' =%.81#*#2)' -2' %0#9:9)#8-:' -)%20?'

/"#0*%8B' )#4%.' 0J9' 81#0%1#-' 0"-0' )94%12' 0"%'

8"9#8%'9;'0"%'8-+.-:';-8091'09'*%'1%)-1=%='-.'0"%'

%0#9:9)#8'-)%20H'I"%';#1.0'#.'C19U#$#05'-2='0"%'

.%892='#.'-'C1%;%1%28%';91'-';-8091'J"#8"'%U#.0.'

#2' 0"%' %24#192$%20' C1#91' 09' 8920-80'J#0"' 0"%'

PMZRH'7"%'=%.81#*%.'0"%'1-0#92-:%';91'0"#.'.%892='

81#0%1#92' #2' 0"%' J-5' #2' J"#8"' J%' 8:-..#;5'
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-.'5%8!"#$!=&@/$55'! >*5$!#))9ABB9=/58-/6B(*>B-()-5-67B(*>8-?5! *&9-/)%!$'+#!->!)#$%$!&-,=5$%!?#$(!-9$($,! *(!C/-)D6D8!E'+#!->!
)#$!&-,=5$%F!*(!)=/(F!&'7!+-.$/!&=5)*95$!%=@G,-&'*(%F!%-&$!->!?#*+#!'/$!%#-?(!*(!)#$!/$+)'(6=5'/!@-H$%8!

'

'
*+,-&'()!!4-&'*(%!+-.$/$,!@7!)#$!+=//$()!0123"4!'5-(6!?*)#!)#$!.-+'@=5'/*$%!*&9-/)$,!

>/-&!)#$!$H)$/('5F!+-&&=(*)7!%-=/+$%!'(,!)#$!+-//$%9-(,*(6!:;<!&-,=5$%8!
!

4-&'*(!! EH)$/('5!3-=/+$! 1&9-/)B!I,'9)!! J-,=5$!!
:/6'(*%&!)'H-(-&7!! 0KL1!"'H-(-&7F!ML12F!1"13F!1J3NF!O'+P%-(!<'@%!&-=%$!+')'5-6! I,'9)!! 012G:/6'(*%&!!

J-5$+=5$%!! 1QCRIN!*-(!+#'(($5%!'(,!/$+$9)-/%F!3$S=$(+$!:()-5-67!T3:UF!!
K#EL1F!'(,!C/-)$*(!:()-5-67!TCN:UV!9$(,*(6A!0KL1!E()/$W!
C/-)$*(F!0KL1!N$>3$SF!0KL1!R-&-5-6$($F!014I!,/=6!5*%)%!

I,'9)!!
1QCRINF!K#EL1V!
1&9-/)!CN:F!3:!!

012GJ-5$+=5$!
012GK#$&*+'5!!

3=@G+$55=5'/!! 3=@G+$55=5'/!I(')-&7!:()-5-67!T3I:U8!EH)/'+)$,!+$55!9'/)%!
'(,!%=@+$55=5'/!%)/=+)=/$%8!1&9-/)$,!M:!K$55=5'/!K-&9-($()!
?*)#!&'99*(6!

1&9-/)!! 012G3=@+$55=5'/!!

K$55!! KK4LF!0$=/-(4LF!0$=/-J-/9#-8-/68!"$/&*(-5-6*$%V!
9$(,*(6A!:L:!K$55!:()-5-67!!

I,'9)!! 012GK$55!!

M/-%%!I(')-&7!! 0$=/-0'&$%!$H)$(,$,!@7!*(+5=,*(6!)$/&%!>/-&!L1N0F!
3=&%4LF!L/'*(J'98-/6F!$)+V!&=5)*G%+'5$!/$9/$%$()')*-(!->!
0$/.-=%!37%)$&!J'+!J'+/-%+-9*+!'(')-&7!!

I,'9)!! 012GM/-%%I(')-&7!!

0$/.-=%!%7%)$&!!
>=(+)*-(!!

3$(%-/7F!L$#'.*-/F!K-6(*)*-(!)$/&%!>/-&!012F!L1N0F!
L/'*(J'98-/6F!J$3RF!'(,!QJ<3!!

I,'9)!! 012G2=(+)*-(!!

0$/.-=%!%7%)$&!!
,7%>=(+)*-(!!

0$/.-=%!%7%)$&!,*%$'%$!>/-&!J$3RF!01043!)$/&*(-5-67V!
4*%$'%$!:()-5-67!T4:U!

I,'9)B1&9-/)!! 012G!47%>=(+)*-(!!

C#$(-)79*+!S='5*)*$%!! CI":!1&9-/)$,!'%!9'/)!->!)#$!:L:!>-=(,/7!+-/$!! 1&9-/)!! 012GX='5*)7!!

1(.$%)*6')*-(A!/$'6$()%!! :.$/5'9%!?*)#!&-5$+=5$%!'@-.$F!$%9$+*'557!N$>3$S!>-/!&N0I!! 1&9-/)!! 012G1(.$%)*6')*-(!

1(.$%)*6')*-(A!*(%)/=&$()%F!
9/-)-+-5%F!95'(%!!

L'%$,!-(!:()-5-67!>-/!L*-&$,*+'5!1(.$%)*6')*-(!T:L1U!)-!
*(+5=,$!$()*)*$%!>-/!@*-&')$/*'5!)/'(%>-/&')*-(%F!'%%'7%F!,')'!
+-55$+)*-(F!,')'!)/'(%>-/&')*-(%8!

I,'9)! 012G1(.$%)*6')*-(!

1(.$%)*6')*-(A!/$%-=/+$!)79$!! 012F!:L1F!01"NKF!L*-&$,*+'5!N$%-=/+$!:()-5-67!TLN:U! I,'9)!! 012GN$%-=/+$!!

L*-5-6*+'5!C/-+$%%!! 9/-+$%%!*(!?#-5$! 1&9-/)!! 012GL*-C/-+$%%!!

K-6(*)*.$!C'/',*6&!! K-6(*)*.$!C'/',*6&!:()-5-67!TK-6C:U! 1&9-/)! 012G1(.$%)*6')*-(!



A.*,=(-8<?C& U/-& 46& ,#-& >-7& 6-",:2-3& 46&
A)!+'0& $3& ,#",& $,3& 4/,4E4F$-3& "2-& L:$E,& $/& "&

%4<:E"2& 6"3#$4/*& -"B#& %4<:E-& B4H-2$/F&

42,#4F4/"E& <4%"$/& 46& A-:243B$-/B-& B4/B-.,3&

I!$F(NJ(& '#-3-& <$3,$/B,& <4%"$/3& $/BE:<-&

%"B243B4.$B& "/",4%7*& B-EE& ,7.-3*& ,-B#/$_:-3*&

/-2H4:3& 373,-%& 6:/B,$4/*& %4E-B:E-3& -,B(&

!4EE4=$/F& "& .4=-26:E& %4<:E"2$O",$4/& 4/,4E4F7&

<-3$F/& .",,-2/& P[Q*& A)!+'0& .24%4,-3& -"37&

-S,-/<$L$E$,7& ,4="2<3& $,3& -H4E:,$4/(& ),& "H4$<3&

<:.E$B",$4/& 46& -6642,3& L7& B4/642%$/F& ,4&

3,"/<"2<3& ,#",& .24%4,-& 2-:3-(& @"B#& 46& ,#-&

%4<:E-3& $3& 3,"/<"2<$O-<& ,4& ,#-& 3"%-& :..-2&

E-H-E& 4/,4E4F$-3& 3:B#& "3& ,#-& ;"3$B& !42%"E&

U/,4E4F7& I;!UJ& "/<& U;U& D-E",$4/3& U/,4E4F7&

IU;URDUJ(&

'
I+5-+7+)<(<8.)' /()>,(>+C& @S.2-33-<& $/&
M[C& 3,"/<"2<&UM1&0-3B2$.,$4/& 14F$B& IUM1R

01J& <$"E-B,*& A)!+'0& -/3:2-3& B4%.:,",$4/"E&

<-B$<"L$E$,7&"/<&3:..42,3&":,4%",-<&2-"34/$/F&

H$"& B4%%4/&01& 2-"34/-23& 3:B#& "3& V-EE-,& "/<&

!9C'``(& '#-& 2-"34/-23& -/3:2-& ,#-& 4/,4E4F$-3&

,4& L-& >-.,& $/& "& E4F$B"EE7& B4/3$3,-/,& 3,",-& "/<&

"EE4=& B4%.:,$/F& $/6-22-<& BE"33$6$B",$4/& 46&

"33-2,-<&BE"33&#$-2"2B#$-3(&&

I+,7+' .J' 29(8=(B=+' ;)<.=.>?' $.,-:+7C&
M#-2-H-2& .433$LE-*& A)!+'0& 2-:3-3& -S$3,$/F&

"H"$E"LE-& <$3,$EE-<& >/4=E-<F-& 34:2B-3*&

,-2%$/4E4F$-3& "/<& 4/,4E4F$-3(& C4%%:/$,7&

34:2B-3&=-2-& B:EE-<& 624%& "& H"2$-,7& 46& 34:2B-3*&

2"/F$/F& 624%& 6:EE7& 3,2:B,:2-<& 4/,4E4F$-3& ,4&

E443-E7& 3,2:B,:2-<& B4/,24EE-<& H4B"L:E"2$-3(&

'"LE-&N&$EE:3,2",-3&H"2$4:3&<4%"$/3&$/&A)!+'0&

,#",&"2-&-$,#-2&"<".,-<&42&$%.42,-<&"3&"&=#4E-&

624%&H"2$4:3&-S,-2/"E*&B4%%:/$,7&34:2B-3(&'#-&

.24B-33& 46& $%.42,$/F& 42& "<".,$/F& "& /-=&

4/,4E4F7&42&H4B"L:E"27&34:2B-&H"2$-3&<-.-/<$/F&

:.4/&$,3&3,",-&PNQ(&

)6&"&34:2B-&"E2-"<7&:3-3&UM1*&,#-&U;URDU&

"/<&,#-&;!U&"/<& $3&42,#4F4/"E&,4&-S$3,$/F&

%4<:E-3*&,#-&$%.42,&3$%.E7&$/H4EH-3&"<<$/F&

"/& 4=EY$%.42,& 3,",-%-/,& ,4& ,#-& %"$/&

4/,4E4F7&6$E-&I/$6(4=EJ(&&

)6& "/& -S$3,$/F& 42,#4F4/"E& 4/,4E4F7& $3& $/&

UM1& L:,& <4-3& /4,& :3-& ,#-& 3"%-&

64:/<",$4/"E& 4/,4E4F$-3& "3& A)!+'0*& ,#-/&

"/& 4/,4E4F7RL2$<F$/F& %4<:E-& I-S.E"$/-<&

E",-2J& $3& B4/3,2:B,-<& <-BE"2$/F& ,#-& <--.&

E-H-E& 3-%"/,$B& -_:$H"E-/B$-3& 3:B#& "3&

64:/<",$4/"E&4LK-B,3&"/<&.24B-33-3(&

)6& "/& -S,-2/"E& 34:2B-& $3& 3",$36$"LE-& L7& ,#-&

"L4H-&,=4&2:E-3&L:,&4L3-2H-<&,4&L-&,44&E"2F-&

<4%"$/& -S.-2,3& I-(F(*& C#-;)*& U;)& -,B(& "2-&

"<".,-<&2",#-2&,#"/&$%.42,-<&"3&"&=#4E-J(&

0:2$/F&4:2&2-B-/,&-S,-/3$4/3*&=-&#"H-&L--/&

64EE4=$/F&?)D@U'&.2$/B$.E-&PaQ&,#",&"EE4=3&

-S,2"B,$/F& "& 2-_:$2-<& .42,$4/& 46& "& E"2F-2&

4/,4E4F7(&

)6& ,#-& -S,-2/"E& 34:2B-& #"3& /4,& L--/&

2-.2-3-/,-<& $/& UM1*& 42& <4-3& /4,& :3-& ,#-&

3"%-& 64:/<",$4/& "3& A)!+'0*& ,#-/& ,#-&

,-2%$/4E4F7&$3&"<".,-<&,4&UM1ZD0!&$/&,#-&

B4/,-S,& 46& ,#-&A)!+'0& 64:/<",$4/"E& E"7-2&

4/,4E4F$-3(&

$8)>=+' ")6+-8<():+C' A)!+'0& 64EE4=3& ,#-&
3$%.E-& $/#-2$,"/B-&.2$/B$.E-& 642&,#-&#$-2"2B#7&

46&!"#$%&BE"33-3b&$(-(*&"/&"33-2,-<&!"#$%&BE"33&
B"/& #"H-& 4/E7& 4/-& /"%-<& BE"33& "3& $,3&

3:.-2BE"33b& #4=-H-2*& "& /"%-<& BE"33& B"/& #"H-&

%:E,$.E-&"!&!'#&()&3:.-2BE"33-3(&'#$3&.2$/B$.E-&
.24%4,-3& ,#-& /"%-<& BE"33-3& ,4& L-& :/$H4B"E&

"/<& ,4& "H4$<& "%L$F:$,$-3(& '#-& BE"33-3& =$,#&

%:E,$.E-& 3:.-2BE"33& "2-& <-2$H"LE-& H$"&

":,4%",-<& BE"33$6$B",$4/& 4/& <-6$/-<& A)!+'0&

BE"33-3&=$,#&/-B-33"27&"/<&3:66$B$-/,&B4/<$,$4/3(&

'#$3& "..24"B#& 3"H-3& "& F2-",& <-"E& 46& %"/:"E&

E"L42&"/<&%$/$%$O-3&#:%"/&-22423&$/#-2-/,&$/&

%"$/,"$/$/F& %:E,$.E-& #$-2"2B#$-3(& & 9E34*& ,#$3&

"..24"B#&.24H$<-3&E4F$B"E&"/<&$/,:$,$H-&2-"34/&

"3& ,4& #4=& "& BE"33& %"7& -S$3,& $/& %:E,$.E-*&

<$66-2-/,&#$-2"2B#$-3(&?4,$H",$4/3& L-#$/<& ,#$3&

"..24"B#&B"/&L-&64:/<&$/&<-,"$E&$/&PNcQ(&

&

K)8L,+' "*+)<8J8+-7' ()*' 2)).<(<8.)'
H-.5+-<8+7C& A)!+'0& -/,$,$-3& "2-& $<-/,$6$-<&
L7& "& :/$_:-& $<-/,$6$-2& "/<& "BB4%."/$-<& L7& "&

H"2$-,7& 46& "//4,",$4/& .24.-2,$-3& <-2$H-<& 624%&

0:LE$/& C42-& ?-,"<","& I0CJ& "/<& ,#-& +$%.E-&

d/4=E-<F-&U2F"/$O",$4/&+73,-%&I+dU+J&%4<-E(&

M-& 2-:3-& ,#-& 3"%-&GD)& ,#24:F#&?)D@U'-<&

-S,2"B,-<& BE"33-3& 624%& ,#-& 34:2B-*& =#$B#&

"EE4=3&:3&,4&"H4$<&-S,2"&%"..$/F&"//4,",$4/3&

=$,#&,#-&B4%%:/$,7&34:2B-3*&-(F(*&8U&42&VDU&

BE"33& $<-/,$6$-23& 2-%"$/& :/"E,-2-<(& 9& ,44E&

L"3-<&4/&?)D@U'&.2$/B$.E-3&B"EE-<&U/,4!Ue&

P\Q&$3&.24H-/&,4&L-&:3-6:E&$/&,#$3&2-F"2<(&

'
;BM+:<' H-.5+-<8+7' ()*' @-8*>+' A.*,=+7C'
A)!+'0& 4LK-B,& .24.-2,$-3& "2-& %43,E7& <2"=/&

624%& ,#-&U;U&D-E",$4/3&U/,4E4F7& IU;URDUJ(&



!$F(& X& $EE:3,2",-3& 34%-& -S"%.E-& 4LK-B,&

.24.-2,$-3&L-,=--/&H"2$4:3&A)!+'0&CE"33-3(&&

&&&&& '#-&B2433R<4%"$/&2-E",$4/3&"2-&3.-B$6$-<&$/&

3-."2",-& *+,%-,!-& %4<:E-3& & %4<:E-3& ,#",&

4/E7& B4/,"$/& E4F$B"E& 2-3,2$B,$4/3& "/<&

<-6$/$,$4/3& 4/& "& 2-_:$2-<& 3-,& 46& BE"33-3&

"33$F/-<& L-,=--/& %:E,$.E-& %4<:E-3& PNQ(& '#-&

L2$<F$/F& %4<:E-3& "EE4=& ,#-& %"$/& <4%"$/&

%4<:E-3& & -(F(*& "/",4%7*& B-EE& ,7.-*& -,B(& ,4&

2-%"$/& $/<-.-/<-/,& 46& 4/-& "/4,#-2& =$,#4:,&

,#-&L2$<F$/F&%4<:E-3& I-(F(*&!$F(&[J(&'#-7&#-E.&

,4& >--.& ,#-&%4<:E"2$,7& .2$/B$.E-3& $/,"B,*& "/<&

6"B$E$,",-& -S,-/3$4/3& 642& L24"<-2& B4%%:/$,$-3&

=$,#4:,& =422$-3& "L4:,& 3.-B$6$B*& A)!RB-/,2$B&

H$-=3& 4/& #4=& "& BE"33& 3#4:E<& L-& E4F$B"EE7&

<-6$/-<&42& 2-3,2$B,-<(&'#-3-&L2$<F$/F&%4<:E-3&

B"/&-"3$E7&L-&-SBE:<-<&$/&42<-2&,4&64B:3&4/&B42-&

%4<:E-3& "/<& L:$E<& 3-."2",-& L2$<F$/F& %4<:E-&

,#",&"2-&"..24.2$",-&642&:3-2&3.-B$6$B&<4%"$/(&

N+-78.)8)>C' f"2$4:3& "//4,",$4/& .24.-2,$-3&
"2-&"334B$",-<&=$,#&H-23$4/$/F&<$66-2-/,&E-H-E3&

46& B4/,-/,& =$,#$/& A)!+'0(& '#-3-& $/BE:<-&

B2-",$4/&"/<&%4<$6$B",$4/&<",-3&642&-"B#&46&,#-&

BE"33-3b& 6$E-& E-H-E& H-23$4/$/F& 642& -"B#& 46& ,#-&

%4<:E-3*& "//4,",$4/3& 642& 2-,$2$/F& "/,$_:",-<&

B4/B-.,& <-6$/$,$4/3*& ,2"B>$/F& 642%-2& 4/,4E4F7&

F2".#& .43$,$4/& "/<& 2-.E"B-%-/,& B4/B-.,3(&

D-6-2& ,4& PNQ& 642& %42-& <-,"$E3& 4/& A)!+'0&

H-23$4/$/F&.4E$B$-3(&&

!
&

&

!"#$%&'.)!!I!)79*+'5!P(-?5$,6$!&-,$5!*(!0123"48!L-)#!+/-%%G&-,=5'/!'(,!*()/'G&-,=5'/!+5'%%$%!
'/$!'%%-+*')$,!)#/-=6#!-@Y$+)!9/-9$/)*$%!&-%)57!,/'?(!>/-&!)#$!:L:!N$5')*-(%!-()-5-67!TN:U8!

&

!"#$%&'/)!!"?-!$H'&95$!@/*,6*(6!:;<!&-,=5$%!*(!0123"4!T/$+)'(6=5'/!@-H$%U!
)#')!+-()'*(!+5'%%!9/-9$/)7!'%%-+*')*-(%!@$)?$$(!&=5)*95$!+-/$!&-,=5$%8!

&



&

!"#$%&'0)!012!?-/P>5-?!)-!)/'(%*)*-(!P(-?5$,6$!@$)?$$(!0$=/-<$H!'(,!0123"48!

2::+778)>'!"#$%&';)<.=.>8+7CX'A)!+'0& $3&
.2$%"2$E7&"H"$E"LE-&$/&UM1&642%",&"/<&B"/&L-&

E4"<-<& ,#24:F#& V24,gFg& PhQ& 42& 3$%$E"2& UM1&

-<$,$/F&,44E3(&),&$3&"E34&H$-="LE-&,#24:F#&AC;U&

;$4V42,"E& PNXQ(&M$,#$/&A)!*&A)!+'0& $3& 3-2H-<&

,#24:F#& "/& 4/,4E4F7& %"/"F-%-/,& 373,-%&

B"EE-<&U/,4W:-3,& PXQ(&U/,4W:-3,&F-/-2",-3& "/&

UM1RB4%.E$"/,& 2-E",$4/"E& 3B#-%"& "/<&

$%.E-%-/,3& H"2$4:3& 4/,4E4F$B"E& F2".#& 3-"2B#&

"EF42$,#%3& 642&/"H$F",$/F*& ,-2%&3-"2B#$/F&"/<&

-S."/<$/F& _:-27& ,-2%3& L"3-<& 4/& ,#-$2& E4F$B"E&

2-3,2$B,$4/3& 642& ,#-& A)!& 3-"2B#& .42,"E(& ),& "E34&

.24H$<-3& =-L& 3-2H$B-3& PiQ& ,4& -S,2"B,& 4/,4E4F7&

B4/,-/,3(&A)!+'0&$3&"E34&"H"$E"LE-&$/&D0!&"/<&

#"3&"&+V9DW1&-/<.4$/,&PjQ(&

O'' !"#$%&'()*'!+,-./+0'P8Q8'

U/-& 46& ,#-& E"2F-3,& 24"<LE4B>3& ,#",& =-&

-/B4:/,-2-<& <:2$/F& 4:2& 4/,4E4F7& <-H-E4.%-/,&

="3&,#-&E"B>&46&,44E3&642&<4%"$/&-S.-2,3&,4&H$-=*&

-<$,&"/<&B4/,2$L:,-&,#-$2&>/4=E-<F-&,4&A)!+'0(&

@S$3,$/F& -<$,$/F& ,44E3& =-2-& <$66$B:E,& ,4& :3-& 42&

2-_:$2-<&-S.-2,&>/4=E-<F-&,4&-%.E47(&M-&3,2$H-&

,4& L"E"/B-& ,#-& $/H4EH-%-/,&46& ,#-&/-:243B$-/B-&

B4%%:/$,7& 642& <4%"$/& -S.-2,$3-& "/<& ,#-&

>/4=E-<F-&-/F$/--2$/F& B4%%:/$,7& 642& 4/,4E4F7&

-S.-2,$3-& =#-/& B4/3,2:B,$/F& ,#-& A)!+'0(& ;7&

B4%L$/$/F& 4.-/R34:2B-& ,-B#/4E4F$-3& 2-E",-<& ,4&

3-%"/,$B&%-<$"&=$>$*&A)!&<-H-E4.-<&A-:241-S[*&

"& 3-%"/,$B&=$>$& -/H$24/%-/,& ,4& .24%4,-& -"37&

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
X&&'#-&A)!&+,"/<"2<&U/,4E4F$-3*&

#,,.YZZ4/,4E4F7(/-:$/64(42F&&
[&&'#-&A-:241-S&M$>$&+$,-*&&#,,.YZZ/-:24E-S(42F&&

B4EE"L42",$4/& L-,=--/& ,#-& /-:243B$-/B-&

B4%%:/$,7&"/<&<4%"$/&-S.-2,3(&

&

%6+'!+,-./+0'P8Q8C'M-& -/H$3$4/&A-:241-S&
"3& ,#-& %"$/& -/,27& .4$/,& 642& ,#-& L24"<-2&

B4%%:/$,7& ,4& "BB-33*& "//4,",-*& -<$,& "/<&

-/#"/B-& ,#-& B42-& A)!+'0& B4/,-/,(& '#-& .--2R

2-H$-=-<& B4/,2$L:,$4/3& $/& ,#-& %-<$"& =$>$& "2-&

E",-2& $%.E"/,-<& $/& 642%"E& UM1& %4<:E-3(& ),&

3#4:E<& L-&/4,-<& ,#",&A)!& $3&/4,& B#"2F-<&=$,#&

<-H-E4.%-/,& 46& /-=& %4<:E-3& L:,& 2-E$-3& 4/&

B4%%:/$,7& 642& /-=& B4/,-/,3(& '#-2-642-*& ,#-&

A-:241-S&=$>$&#"3&.24H-/&,

B:22-/,&3B4.-(&!42&-S"%.E-*&$,&#"3&.24H-/&,4&L-&

-66-B,$H-& "/<& #-E.6:E& $/& ,#-& "2-"& 46& /-:24/"E&

B-EE&,7.-3&=#-2-&A)!&$3&=42>$/F&=$,#&"&F24:.&46&

/-:243B$-/,$3,3*& ,4& B2-",-& "& B4%.2-#-/3$H-& E$3,&

46&/-:24/3&"/<&,#-$2&.24.-2,$-3(&

'
!+,-./+0' P8Q8' #(:<7C& A-:241-S& .24H$<-3& "&
L4,,4%R:.& 4/,4E4F7& <-H-E4.%-/,& "..24"B#&

=#-2-& %:E,$.E-& ."2,$B$."/,3& B"/& -<$,& ,#-&

4/,4E4F7& $/3,"/,E7(& C4/,24E& 46& B4/,-/,& $3& <4/-&

"6,-2& -<$,3& "2-&%"<-&L"3-<&4/& ,#-&%-2$,& 46& ,#-&

B4/,-/,*& 2",#-2& ,#"/& L7& ,#-& LE-33$/F& 46& "& 6-=&

>/4=/&$/<$H$<:"E3(&+-%"/,$B3&$3&E$%$,-<&,4&=#",&

$3& B4/H-/$-/,& 642& ,#-& <4%"$/(& @33-/,$"EE7*& ,#-&

A-:241-S&"..24"B#&$3&/4,&"&2-.E"B-%-/,&642&,4.R

<4=/& B4/3,2:B,$4/*& L:,& B2$,$B"E& ,4& $/B2-"3-&

"BB-33$L$E$,7&642&/4/R4/,4E4F$3,&<4%"$/&-S.-2,3(&&

A-:241-S& #"3& L-B4%-& B2$,$B"EE7& $%.42,"/,&

642& ,#-& E"2F-& B42.:3& <4%"$/& =$,#& /4& 642%"E&

B",-F42$-3&=#-2-&,#-&-/,$,$-3&"2-&:/3,"LE-&"/<&

:/2-3,2$B,-<&=$,#& /4& BE-"2& -<F-3(&A-:241-S& $3&

.4,-/,$"EE7& /-B-33"27& =#-/& ."2,$B$."/,3& "2-&

:/B442<$/",-<& :3-23*& "%",-:2& :3-23*& 42& /"$H-&



B","E4F:-23(&A-:241-S&.24H$<-3&H"2$4:3&3$%.E-&

642%3& 642& 3,2:B,:2-<& >/4=E-<F-& =#-2-&

B4%%:/$,$-3& B"/& B4/,2$L:,-& "/<& H-2$67& ,#-$2&

>/4=E-<F-&=$,#&-"3-(&),&"E34&"EE4=3&,4&F-/-2",-&

"& 3.-B$6$B& BE"33& #$-2"2B#7*& 42& -S,2"B,$4/& 46& "&

3.-B$6$B&.42,$4/&46&,#-&4/,4E4F7&L"3-<&4/&B-2,"$/&

.24.-2,$-3& $/&"&3.2-"<3#--,*&=$,#4:,&#"H$/F&,4&

E-"2/& B4%.E$B",-<& 4/,4E4F7& ,44E3(& '#-&

A)!+'0ZA-:241-S& <-H-E4.%-/,& "/<& B:2",$4/&

=42>6E4=&"2-&<-.$B,-<&$/&!$F(&\(&

!"#$%&' 97C' !+,-./+0' H-.5+-<8+7C& M#$E-&
,#-& .24.-2,$-3& $/& A-:241-S& "2-& %-"/,& 642&

-"3$-2& $/,-2.2-,",$4/*& ,#-& 2-3,2$B,$4/3& $/&

A)!+'0& "2-& :3:"EE7& L"3-<& 4/& 2$F424:3& U;UR

DU& 3,"/<"2<& 2-E",$4/3(& !42& -S"%.E-*& ,#-&

,k46&

2-B4F/$O$/F& ,#",& ,#-3-& 2-E",$4/3& B"/& L-&

2-E",$4/3&2-"<$E7&E-/<&,#-%3-EH-3& $/,4&2$F424:3&

2-.2-3-/,",$4/3& 3#4:E<& ,#-7& L-B4%-&/-B-33"27&

",&"&E",-2&<",-(&&

R'''3,--+)<'$<(<+'()*'H-.>-+77'

M-& :3-& A)!+'0& 4/,4E4F$-3& =$,#& ,#-& 3-/3-& 46&

L-$/F&-33-/,$"EE7&:3-6:E&642&4:2&3-%"/,$B&3-"2B#&

$/,-26"B-(&U/-&46&,#-&%43,&.4=-26:E&6-",:2-3&46&

#"H$/F& 4/,4E4F7& $3& ,#",& $,& "EE4=3& -S.E$B$,&

>/4=E-<F-& 46& "& <4%"$/& ,4& L-& "))$+.$%& 624%&
=#$B#& $%.E$B$,& E4F$B"E& B4/3-_:-/B-3& B"/& L-&

,!/$++$%& :3$/F& E4F$B"E& 2-"34/-23(& '#-& 64EE4=$/F&
-S"%.E-& $EE:3,2",-3& ,#-& 3,2-/F,#3& "/<&

:3-6:E/-33&46&,#$3&6-",:2-&642&A)!&3-"2B#&.42,"E(&&

A)!+'0& $/BE:<-3& H"2$4:3& /-:24/& ,7.-3&

=$,#& "/& "33-2,-<& 3$%.E-& #$-2"2B#7& =$,#$/& ,#-&

A)!RC-EE&%4<:E-&I!$F(&]&$3&"/&-S"%.E-&=$,#&6$H-&

/-:24/& ,7.-3J(& T4=-H-2*& =-& "33-2,& H"2$4:3&

E4F$B"E& /-B-33"27& 2-3,2$B,$4/3& "L4:,& ,#-3-&

/-:24/3& $/& "& L2$<F$/F& %4<:E-& =#-2-& =-& "E34&

3.-B$67& H"2$4:3& %$/,!$%& /-:24/& ,7.-3& =$,#&
/-B-33"27& "/<& 3:66$B$-/,& B4/<$,$4/3& "3&

$EE:3,2",-<&$/&!$F(&a(&

&

'
!"#$%&'1)!0123"4!K$/$@$55=&!C=/P*(Y$!+$55!*%!%*&957!'!%=@+5'%%!->!'!0$=/-(!@$>-/$!

*(.-P*(6!'!/$'%-($/!'5-(6!?*)#!'%%$/)$,!/$%)/*+)*-(%!'%!%9$+*>*$,!*(!2*68!Z8!

'
!"#$%&'2)!"79*+'5!0123"4!'%%$/)$,!/$%)/*+)*-(%!>-/!.'/*-=%!($=/-(!)79$%8!

"#$!>*/%)!)'@5$!*(!)#$!>*6=/$!,$>*($%!)#/$$!($=/-(!)79$%!?*)#!5-6*+'5!($+$%%'/7!'(,!%=>>*+*$()!+-(,*)*-(%8!
"#$!%$+-(,!)'@5$!5*%)%!'!%$)!->!($+$%%'/7!/$%)/*+)*-(%!>-/!K$/$@$55=&!C=/P*(Y$!+$558!!I55!)#$%$!/$%)/*+)*-(%!
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&

#8>,-+'SC&96,-2&$/H4>$/F&"&2-"34/-2&A)!+'0&C-2-L-EE:%&V:2>$/K-&B-EE&L-B4%-3&"&3:LBE"33&
46&64:2&<$66-2-/,&<-6$/-<&/-:24/&,7.-3&L"3-<&4/&,#-&2-3,2$B,$4/3&3.-B$6$-<&$/&!$F:2-&a(&

M#-/&,#-&A)!RC-EE&%4<:E-&"E4/F&=$,#&,#-&

L2$<F$/F&%4<:E-3& $3&."33-<&,4&"&2-"34/-2*&,#-&

2-"34/-2& ":,4%",$B"EE7& B4%.:,-3& 642& ,#-&

"33-2,-<& /-:24/& ,7.-3& =$,#& 2-3,2$B,$4/3& I"3&

$/<$B",-<& $/& !$F(& aJ& "/<& .24<:B-& "& #$-2"2B#7&

=#-2-& "& /-:24/& B"/& #"H-& %:E,$.E-& $/6-22-<&

3:.-2BE"33-3(&)/&,#$3&-S"%.E-*&"E,#4:F#&=-&<$<&

/4,& -S.E$B$,E7& 3,",-& ,#",& C-2-L-EE:%&V:2>$/K-&

B-EE& $3& "/7,#$/F& 4,#-2& ,#"/& "& 3$%.E-& /-:24/*&

,#-& 2-"34/-2& $<-/,$6$-<& ,#",& ,#-&/-:24/& $3& "/&

$/6-22-<& 3:LBE"33& 46& 64:2& <$66-2-/,& <-6$/-<&

/-:24/3& I!$F(& hJ& /"%-E7*& 89;9-2F$B& /-:24/*&

C-2-L-EE:%& /-:24/*& +.$/7& /-:24/& "/<&

V2$/B$."E& /-:24/*& L"3-<& 4/& ,#-& E4F$B"E&

2-3,2$B,$4/3& 3.-B$6$-<&"3& $/&!$F(&a(&T"H$/F& ,#-&

<-6$/-<& BE"33-3& #"3& -/"LE-<& :3& ,4& <-H-E4.&

:3-6:E&B4/B-.,RL"3-<&_:-2$-3&,#24:F#&,#-&A)!&

3-"2B#&$/,-26"B-(&!42&-S"%.E-*&=#$E-&3-"2B#$/F&

*& "/<&

E44>3& 642& "/7& /-:24/& ,#",& #"3& 89;9& "3& "&

/-:24,2"/3%$,,-2&I$/3,-"<&46&,#-&E-S$B"E&%",B#&

46& ,#-& 3-"2B#& ,-2%J& "/<& -/#"/B-3& ,#-& _:-27&

4H-2& ,#$3& $/6-22-<& E$3,& 46& /-:24/3(& +-"2B#$/F&

,#-3-&<-6$/-<&,-2%3&$/&"&844FE-&3-"2B#&=4:E<&

-33-/,$"EE7&-SBE:<-&"EE&,#-&89;9-2F$B&/-:24/3&

:/E-33& ,#-7& "2-& -S.E$B$,E7& E$3,-<& =$,#$/& ,#-&

3-"2B#(&

'#-&>-7&6-",:2-&46&,#-&B:22-/,&A)!+'0&$3&

,#-&$/BE:3$4/&"/<&-/2$B#%-/,&46&H"2$4:3&B2433R

<4%"$/& L2$<F$/F& %4<:E-3(& '#-3-& %4<:E-3&

B4/,"$/&/-B-33"27&2-3,2$B,$4/3&"E4/F&=$,#&"&3-,&

46&<-6$/-<&BE"33-3&,4&$/6-2&:3-6:E&BE"33$6$B",$4/&

46& /-:24/3& "/<& %4E-B:E-3(& 9& 2://$/F& E$3,& 46&

<-6$/-<&B4/B-.,3&"E4/F&=$,#&,-S,:"E&<-6$/$,$4/3&

B"/&L-&64:/<&4/&,#-&A)!+'0&=$>$&."F-&$/&P]Q(&

'#-& 64EE4=$/F& E$3,& $EE:3,2",-3& 34%-& 46& ,#-&

<-6$/-<& B4/B-.,3& $/& A)!+'0& "/<& ,#-$2&

BE"33$6$B",$4/&3B#-%-3Y&

A-:24/3& L7& ,#-$2& 34%"& E4B",$4/& $/&

<$66-2-/,&L2"$/&2-F$4/3& &-(F(*&T$..4B"%."E&

/-:24/*&C-2-L-EE:%&/-:24/*&-,B(&&

A-:24/3& L7& ,#-$2& /-:24,2"/3%$,,-2& -(F(*&

89;9-2F$B& /-:24/*& 8E:,"%",-2F$B&

/-:24/*&C#4E$/-2F$B&/-:24/&&

A-:24/3& L7& ,#-$2& B$2B:$,& 24E-3& & & -(F(*&

)/,2$/3$B&/-:24/*&V24K-B,$4/&/-:24/&

A-:24/3&L7&,#-$2&%42.#4E4F7& &-(F(*&+.$/7&

/-:24/&

A-:24/3&L7&,#-$2&%4E-B:E"2&B4/3,$,:-/,3& &

-(F(*& V-2H"EL:%$/& /-:24/*& C"E2-,$/$/&

/-:24/&

CE"33$6$B",$4/& 46& %4E-B:E-3& "/<& B#-%$B"E3&

L7& ,#-$2& %4E-B:E"2& 24E-3& & -(F(*& 02:F& 46&

"L:3-*&A-:24,2"/3%$,,-2&

'#-&%4<:E"2$,7& .2$/B$.E-3& "E4/F&=$,#& ,#-&

L2$<F$/F& %4<:E-3& "EE4=-<& :3& ,4& E$%$,& ,#-&

B4%.E-S$,7& 46& ,#-& L"3-& 4/,4E4F$-3& "/<&

.24%4,-<& -"37& -S,-/<$L$E$,7(& 9E34*& $,& "EE4=-<&

:3& ,4&2-E7&4/&%4<:E-RL7R%4<:E-&2-"34/$/F& 642&

B4/3$3,-/B7& B#-B>$/F*& $/6-22-<& 3:L3:%.,$4/&

"/<& 4,#-2& 2-"34/$/F& ,"3>3(& M-& .24H$<-&

<$66-2-/,& $/6-22-<& "S$4%3& 3"H-<& $/& 3-."2",-&

%4<:E-3& 642& ,#-& -/<R:3-23& B4/H-/$-/B-(& M-&

"2-& 3,$EE& E44>$/F& 642& "& .2"B,$B"E& 2-"34/$/F&

%-B#"/$3%& =$,#& %42-& .4=-26:E& $/6-2-/B-&

-/F$/-3& ,#",& B"/& 3B"E-& =$,#& E"2F-& 4/,4E4F$-3&

E$>-&A)!+'0&"3&"&=#4E-&=$,#&"EE&$,3&$/<$H$<:"E&

%4<:E-3&$%.42,-<&,4F-,#-2(&

&



T'''3.):=,78.)7'()*'#,<,-+'P.-Q'

'#-& A)!& .24K-B,& .24H$<-3& "/& -S"%.E-& 46&

.2"B,$B"E&4/,4E4F7&<-H-E4.%-/,&"/<&#4=&$,&B"/&

L-&:3-<&,4&-/#"/B-&3-"2B#&"/<&<","&$/,-F2",$4/&

"B2433&<$H-23-&2-34:2B-3(&G3$/F&,#-&:..-2&E-H-E&

;!U&4/,4E4F$-3&"EE4=-<&:3&,4&.24%4,-&"&L24"<&

3-%"/,$B& $/,-24.-2"L$E$,7& L-,=--/& "& E"2F-&

/:%L-23& 46& L$4%-<$B"E& 4/,4E4F$-3(& M-& #"H-&

<-6$/-<&"&.24B-33&,4&642%&B4%.E-S&3-%"/,$B3&,4&

H"2$4:3&/-:243B$-/B-&B4/B-.,3&,#24:F#&A)!+'0&

"/<& ,#24:F#& A-:241-S& B4EE"L42",$H-& -/H$24/R

%-/,(& A)!& -/B4:2"F-3& ,#-& :3-& 46& B4%%:/$,7&

4/,4E4F$-3& 642& 2-34:2B-& .24H$<-23*& "/<& "3& ,#-&

.24K-B,&%4H-3& 642="2<*& =-& "2-& :3$/F&A)!+'0&

,4&L:$E<&"/&$/B2-"3$/FE7&2$B#&>/4=E-<F-L"3-&642&

/-:243B$-/B-& ,#",& $/,-F2",-3& =$,#& ,#-& E"2F-2&

E$6-&3B$-/B-&B4%%:/$,7(&&

2:Q).E=+*>+4+)<'

+:..42,-<& L7& "& B4/,2"B,& 624%& ,#-& A)T&

A-:243B$-/B-&;E:-.2$/,&TT+AXhNXcciccc[]C&

H$"&A)09(&&

I+J+-+):+7'

N( ;:F*&M(5(*&93B4E$*&8(9(*&82-,#-*&5(+(*&8:.,"*&9(*&

-,& "E(Y& '#-& A)!+'0& "/<& ;)DA1-S& f4B"L:R

E"2$-3Y& ;:$E<$/F& C4%.2-#-/3$H-&U/,4E4F$-3& 642&

A-:243B$-/B-(& A-:24$/642%",$B3(& Xcci&

+-.baI[JYNh]Rj\(&V?)0Y&Nijh]N\i&IXcciJ&

X( 8:.,"*&9(*&;:F*&M(*&?"2-/B4*&1(*&C4/<$,*&C(*&-,&

"E(Y& !-<-2",-<& 9BB-33& ,4& T-,-24F-/-4:3&

)/642%",$4/& D-34:2B-3& $/& ,#-& A-:243B$-/B-&

)/642%",$4/&!2"%-=42>&IA)!J(&A-:24R$/642%",$B3(&

Xcci&+-.baI[JYXc]RNh(&V?)0Y&Nij]iaXj&IXcciJ&

[( U/,4E4F7&0-3$F/&V",,-2/3&IU0V3J&V:LE$B&C","E4F*&

#,,.YZZ4<.3(34:2B-642F-(/-,&&&&

\( e$"/F*& l(*& C4:2,4,*& ?(*& ;2$/>%"/*& DD(*&

D:,,-/L-2F*& 9(*& T-*& m(Y& U/,4!4SY& =-LRL"3-<&

3:..42,& 642& 4/,4E4F7& 2-:3-(& ;?C& D-3-"2B#&

A4,-3(&XcNc*&[YNh](&V?)0Y&Xc]aj\j[&IXcNcJ&

]( A)!+'0&0-6$/-<&C4/B-.,&1$3,*&

#,,.YZZ4/,4E4F7(/-:$/64(42FZ<-6$/-<R,7.-3(#,%E&&

a( C4:2,4,*&?(*&8$L34/*&!(*&1$3,-2*&9(*&?"E4/-*&5(*&

+B#4L-2*& 0(*& ;2$/>%"/*& D(*& D:,,-/L-2F*& 9(Y&

?)D@U'Y& ,#-& ?$/$%:%& )/642%",$4/& ,4&

D-6-2-/B-&"/&@S,-2/"E&U/,4E4F7&'-2%(&9H"$E"LE-&

624%&A",:2-&V2-B-<$/F3*&

#,,.YZZ<S(<4$(42FZNc(Nc[iZ/.2-(Xccj([]ha(N*&IXccjJ&

h( V24,gFg& U/,4E4F7& @<$,42& "/<& d/4=E-<F-&

9B_:$3$,$4/&+73,-%*&#,,.YZZ.24,-F-(3,"/642<(-<:&

i( U/,4W:-3,&M-L&+-2H$B-3*&

#,,.YZZ4/,4E4F7(/-:$/64(42FZ4/,4_:-3,R

3-2H$B-(#,%E&

j( A)!+'0&+V9DW1&@/<.4$/,*&

#,,.YZZ4/,4E4F7(/-:$/64(42FZ3."2_ER

-/<.4$/,(#,%E&&&&

Nc( D-B,42*&9(Y&?4<:E"2$3",$4/&46&04%"$/&U/,4E4F$-3&

)%.E-%-/,-<&$/&0-3B2$.,$4/&14F$B3&"/<&2-E",-<&

642%"E$3%3&$/BE:<$/F&UM1(&V24B&dRC9V&IXcc[J&&

NN( +%$,#*&;(*&93#L:2/-2*&?(*&D433-*&C(*&-,&"E(Y&'#-&

U;U&!4:/<27Y&B442<$/",-<&-H4E:,$4/&46&4/,4E4F$-3&

,4& 3:..42,& L$4%-<$B"E& <","& $/,-F2",$4/(& A",&

;$4,-B#(&NX]NRNX]]&IXcchJ&

NX( A)!+'0&$/&AC;U&;$4V42,"E*&

#,,.YZZL$4.42,"E(L$44/,4E4F7(42FZ4/,4E4F$-3ZNci\&

&
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;7<"+,=>7%4,-"#1-6?'(%@"-,<"67%A-17=89.467073&##'%%
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;<"*324*=%;7BCD%"+%&#%=#,=8=$/%=5%1"=8=$"6&88/%"#,-<-+,"#$%67-3"6&8+N%C"=8=$"6&8%&6,"L","-+%=5%
67-3"6&8% -#,","-+% 6=3><"+-% "#,-<&6,"=#+% O",7% 1"=8=$"6&8% -#,","-+% +067% &+% ><=,-"#+% &#I%

&#&,=3"6&8% +,<06,0<-+% +067% &+% ,7-% 6-88% 3-31<&#-N% ;0<<-#,8/(% ;7BCD% <-><-+-#,+% ,7-+-%

1"=8=$"6&8%&6,"L","-+%

>8-,-(%&#I%"+%#=,%I"<-6,8/%

"#,-<8"#?-I% O",7% ,7-% 1"=8=$"6&8% =#,=8=$"-+% O7"67% +-<L-% &+% ,7-% 3&"#% +=0<6-% =5% 6=#6->,+%

I-+6<"1"#$% 1"=8=$"6&8% -#,","-+N% F7"+% 3&?-+% ",% I"55"608,% ,=% <-&+=#% =L-<% ,7-% <-8&,"=#+7">+%

1-,O--#%67-3"6&8%-#,","-+%&#I%,7-"<%1"=8=$"6&8%,&<$-,+N%F=%&II<-++%,7"+%"++0-(%O-%><=>=+-%&%

3=I-8% 5=<% "#,-<<-8&,"#$%308,">8-% =#,=8=$"-+% &#I% 6=#,<=88-I% L=6&108&<"-+% "#% ,7-% 1"=3-I"6&8%

I=3&"#% "#%=<I-<%,=% 5=<3&88/%67&<&6,-<"+-%,7-%1"=&6,"L",/%=5%+3&88%3=8-608-+N% D#%+0>>=<,%=5%

,7"+%O=<?(%O-%7&L-%I-L-8=>-I%&%3-,7=I% 5=<%&#&8/+"#$% ,7-% +6"-#,"5"6% 8",-<&,0<-% 5=<% ,-H,0&8%

I-+6<">,"=#+%=5%1"=&6,"L",/%-L-#,+%8"#?-I%,=%67-3"6&8%-#,","-+N%E-%-H&3"#-%,7-%I"+,<"10,"=#%

=5%,-<3+%5<=3%L&<"=0+%6=#,<=88-I%L=6&108&<"-+%P1"=8=$"6&8%><=6-++-+(%><=,-"#+(%=<$&#"+3+%&#I%

=<$&#Q1=I/% >&<,+R% "#% 6=31"#&,"=#% O",7% ,7-% 67-3"6&8% -#,","-+% "#% ,7-% 8",-<&,0<-(% ,=% 1-,,-<%

0#I-<+,&#I%<->=<,+%=5%1"=&6,"L",/N%E-% 5"#I%,7&,%><=,-"#+%&<-% ,7-%3=+,%6=33=#8/%<->=<,-I%

,/>-% =5% ,&<$-,% =5% +3&88% 3=8-608-% 1"=&6,"L",/(% &#I% ,7&,% =<$&#"+3+% &#I% =<$&#+% &<-% 3=+,%

6=33=#8/%<->=<,-I%"#%,7-%8",-<&,0<-%&+%8=6&,"=#&8%6=#+,<&"#,+%<&,7-<%,7&#%&+%,&<$-,+N%%

>$$ ?.*3%@(4*+%.$$

;7BCD% "+% &#% =#,=8=$/% =5% 67-3"6&8% -#,","-+% =5%

1"=8=$"6&8% "#,-<-+,% STUN% D,% I-+6<"1-+% 67-3"6&8%

-#,","-+% +067% &+% 3=8-608-+% &#I% "=#+% ,=$-,7-<%

O",7%,7-"<%+,<06,0<&8%&#I%1"=8=$"6&88/%<-8-L&#,%

><=>-<,"-+N% M+% =5% )0#-% :V''(% ",% 6=#+"+,+% =5%

&<=0#I% :W(VVV% -#,","-+(% I"L"I-I% "#,=% &%

+,<06,0<-.1&+-I%68&++"5"6&,"=#%&#I%&%<=8-.1&+-I%

68&++"5"6&,"=#N% F7-% <=8-.1&+-I% 68&++"5"6&,"=#%

"#680I-+% ,-<3+% I-+6<"1"#$% ,7-% 1"=8=$"6&8%

&6,"L","-+% =5% 67-3"6&8% -#,","-+(% +067% &+%

.

8&,=<

!"#$%&"'"&(X% ,7-% 6=31"#-I% "#580-#6-%=5%&% +3&88%

3=8-608&<%-#,",/%=#%,7-%6=3>=#-#,+%=5%&%8"L"#$%

=<$&#"+3%&#I%=#%,7-%=<$&#"+3%&+%&%O7=8-N%

Y#% &% 3=8-608&<% 8-L-8(% +3&88% 3=8-608-%

1"=&6,"L",/% 6=<<-+>=#I+% ,=% ,7-% 1"#I"#$% =5% ,7-%

3=8-608-% ,=% &% 3&6<=3=8-608&<% <-6->,=<(%

<-+08,"#$% "#% +=3-% =1+-<L&18-% >7/+"=8=$"6&8%

-55-6,%=#%,7-%1"=8=$"6&8%+/+,-3+%"#L=8L"#$%,7&,%

3&6<=3=8-608-% SZUN% C"=&6,"L-% 3=8-608-+% 6&#%

7&L-% >=+","L-% -55-6,+(% +067% &+% <-><-++"#$% ,7-%

I-L-8=>3-#,% =5% I"+-&+-(% =<% ,7-/% 6&#% 7&L-%

#-$&,"L-% P,=H"6R% -55-6,+(% 8-&I"#$% ,=% "88#-++% =<%

-L-#% I-&,7N% F7-% I"55-<-#,"&,"=#% =5% 1"=&6,"L-%

3=8-608-+%5<=3%#=#.1"=&6,"L-%3=8-608-+%"+%=#-%

=5% ,7-% 6=<-% <-[0"<-3-#,+% 5=<% ")* +","%#% I<0$%

I"+6=L-</% &>><=&67-+% S':U(% &+% &<-% I-8"#-&,"#$%

3=8-608-+%O7"67%+7&<-%+"3"8&<%&6,"L",/%><=5"8-+%

S\UN%%

F=% ><=>-<8/% 5=<3&8"+-% ,7-% I-+6<">,"=#% =5%

&6,"L","-+% =5% 67-3"6&8% -#,","-+% "#% 1"=8=$"6&8%

6=#,-H,+% <-[0"<-+% <-5-<-#6-% ,=% 308,">8-%

,-<3"#=8=$"6&8% +=0<6-+(% +=3-% =5% O7"67% 5085"88%

,7-% <-[0"<-3-#,+% 5=<% 5=<3&8% =#,=8=$"-+% P+067%

&+(% -N$N% ,7-% YCY% ]=0#I</% =#,=8=$"-+% S'WUR(%

O7-<-&+%=,7-<%=#-+%&<-%1-,,-<%67&<&6,-<"+-I%&+%

,7-+&0<"(% I&,&1&+-+(% =<% 6=#,<=88-I% L=6&108&.

<"-+N%]=<%-H&3>8-(%,=%5=<3&8"+-%&%I-+6<">,"=#%=5%

-#9/3&,"6%"#7"1",=<%&6,"L",/%<-[0"<-+%<-5-<-#6-%

,=% ,7-% -#9/3-% O7"67% "+% 1-"#$% "#7"1",-I^% ,=%

5=<3&8"+-% >&<,"6">&,"=#% "#% &% "#% &% >&<,"608&<%

1"=8=$"6&8% ><=6-++% <-[0"<-+% <-5-<-#6-% ,=% ,7-%

><=6-++^% &#I% 1"=&6,"L",/% I-+6<">,"=#+% 3&/%

<-[0"<-% <-5-<-#6-% ,=% ,7-% -H&6,% 8=6&,"=#% =5% ,7-%



&6,"L",/% &#I% ,7-% =<$&#"+3% O",7"#% O7"67(% =<%

&$&"#+,%O7"67(%,7-%&6,"L",/%,==?%>8&6-N%%

F7-% ;7BCD% <=8-% =#,=8=$/% I=-+% &88=O% ,7-%

6&,-$=<"+&,"=#% =5% 67-3"6&8% -#,","-+% 1/% ,7-"<%

1"=&6,"L","-+N% *=O-L-<(% "#% ",+% ><-+-#,% 5=<3% ",%

+055-<+%5<=3%,O=%?-/%8"3",&,"=#+X%%

'N A=8-% &++-<,"=#+% &<-% <-8&,"L-8/% +-$.+/% &+%

6=3>&<-I% ,=% ,7-% 5088% =#,=8=$/% =5% 67-3"6&8%

-#,","-+% P_0+,% 8-++% ,7&#% TVVV% 67-3"6&8%

-#,","-+% &<-%3&>>-I% ,=% _0+,% 8-++% ,7&#%WVV%

<=8-+(% 6&N% 'V`% =5% ,7-% 5088% 67-3"6&8% -#,",/%

=#,=8=$/RN% F7-% <-+08,% "+% ,7&,%3&#/% =5% ,7-%

67-3"6&8%-#,","-+% "#680I-I% "#% ,7-%=#,=8=$/%

&<-% #=,% &I-[0&,-8/% I-+6<"1-I% "#% ,-<3+% =5%

,7-"<%1"=8=$"6&8%6=#,-H,N%%

:N C"=&6,"L",/% I-+6<">,"=#+% "#% ,7-% <=8-%

7"-<&<67/%=5%,7-%=#,=8=$/%&<-%#=,%-H>8"6",8/%

8"#?-I%,=%&%><"3&</%<-5-<-#6-%+=0<6-%5=<%,7-%

1"=8=$"6&8%-#,","-+%,7-3+-8L-+N%]=<%-H&3>8-(%

%

,7-% "#7"1","=#%=5%&%6/68==H/$-#&+-%-#9/3-(%

/-,% ,7"+% ,-<3% "+% #=,% -H>8"6",8/% 8"#?-I% ,=% &%

<-5-<-#6-%5=<%-#9/3-+%+067%&+%J#"a<=,N%%

F7-%&"3%=5%,7-%><-+-#,%O=<?%"+%,=%0+-%,7-%

&0,=3&,-I%&#&8/+"+%=5%8",-<&,0<-%&+%&%3-&#+%,=%

&II<-++% ,7-+-% 8"3",&,"=#+N% F7-% <-3&"#I-<% =5%

,7"+%>&>-<% "+%=<$&#"+-I%&+% 5=88=O+N%]"<+,8/(%O-%

><-+-#,% =0<% 3-,7=I+(% O7"67% "#680I-% ,7-%

I-5"#","=#% =5% &% 8&#$0&$-%3=I-8% 5=<% 1"=&6,"L",/%

I-+6<">,"=#% &#I% ",+% &>>8"6&,"=#% ,=% -H,<&6,%

3-#,"=#+% =5% 1"=&6,"L",/% -L-#,+% 5<=3% >018"68/%

&L&"8&18-% 8",-<&,0<-% <-+=0<6-+(% "#% 4-6,"=#% :N%

4-6,"=#%T%I-+6<"1-+%&#I%I"+60++-+%=0<%<-+08,+(%

"#680I"#$% ,7-% "3>8"6&,"=#+% =5% =0<% 8",-<&,0<-%

&#&8/+"+% =#% ,7-% =#,=8=$/% 3=I-8% 5=<%

"#,-<<-8&,"#$% 67-3"6&8% -#,","-+% &#I% 1"=8=$"6&8%

=1_-6,+% &#I%><=6-++-+N% D#% ,7-% 5"#&8% +-6,"=#%O-%

6=#680I-%O",7%,7-%<-8-L&#6-%=5%,7"+%O=<?%1=,7%

5=<% 1"=3-I"6&8% <-+-&<67% $-#-<&88/% &#I% 5=<%

"3><=L-I% 60<&,"=#% ,==8+% "#% ,7-% 6=#,-H,% =5% ,7-%

;7BCD%><=_-6,N%%

A$$ '#*1%@"$2.@$'%@#)"$$

E-% 5"<+,% I-5"#-I% &% 8&#$0&$-% 3=I-8% 5=<%

1"=&6,"L",/% ,-<3"#=8=$/% 1&+-I% =#% ,7-% -H.

&3"#&,"=#% =5% <-8-L&#,% >=<,"=#+% =5% ,7-%

K-,&,7-+&0<0+% =5% ,7-% J#"5"-I% K-I"6&8% b&#.

$0&$-% 4/+,-3% PJKb4R% S'U% &#I% ,7-% ;7BCD%

1"=8=$"6&8% <=8-+N% F7"+% "+% I-+6<"1-I% 50<,7-<% "#%

4-6,"=#%:N'N%%

E-% ,7-#% 0+-I% ,7"+% 8&#$0&$-% 3=I-8% ,=%

-H,<&6,% 1"=&6,"L",/% I-+6<">,"=#+% 5=<% ;7BCD%

-#,","-+% 5<=3% KB@bDcB% &1+,<&6,+N% F7-% ,-H,%

3"#"#$%3-,7=I+%0+-I%&<-%I-+6<"1-I%"#%4-6,"=#%

:N:N% M5,-<% -H&3"#"#$% ,7-% +-#,-#6-+% <-,0<#-I(%

O-%I-5"#-I%&#%=#,=8=$/%3=I-8%5=<%67&<&6,-<"+"#$%

,7-% 5=<3&8% <-8&,"=#+7">+% 1-,O--#% ;7BCD%

-#,","-+%&#I%=,7-<%1"=8=$"6&8%-#,","-+N%%

A=>$6+%24*+7+*8$B2./(2/#$'%@#)$$

62"+4$ C132"#2)$ C2**#3."N% C"=&6,"L",/% =5% &%
67-3"6&8% -#,",/% P;BR% "+%I-+6<"1-I%0+"#$%$"L-#%

&."00/.*1#.2+N%%

M#/%=5%,7-+-%5-&,0<-+%6&#%=660<%&+%&%7-&I%

#=0#% "#% &% >7<&+-% +,<06,0<-% 8-&I"#$% ,=% ,7-%

5=88=O"#$% ,/>-% =5% >7<&+&8% >&,,-<#+% 5=<% ,7-"<%

"I-#,"5"6&,"=#X% &% 7-&I% #=0#% ><-6-I-I% 1/% &%

#=0#%>7<&+-(%&+%5=88=O+X%d3=I"5"-<e%d7-&IeN%%

DI-&88/(% ,7-% >7<&+-% 6=3>=+"#$%

Pd3=I"5"-<eR% "+% 6=#+,",0,-I% 1/% =#-% =<% 3=<-%

,=?-#+% O7"67% I-#=,-% ,7-% &$.0/&% =5% ,7-%

1"=&6,"L",/(% O7-<-&+% ,7-% 7-&I% O=<I% +>-6"5"-+%

,7-% )$&3./% =5% ,7-% "#,-<&6,"=#% 1-,O--#% ,7-%

+3&88% 3=8-608-% &#I% ,7-% ,&<$-,N% ]=<% -H&3>8-(%

.

3=I"5" .

"#,-<&6,"=#%"+%"#7"1","=#RN%%

F7-% 1&+"6% 8&#$0&$-% 3=I-8% O&+% 50<,7-<%

-H,-#I-I% ,=% "#680I-% &8,-<#&,"L-(% 6=3>&,"18-%

5"-<% &#I%

-#,"5"-I%

5=0<% I"55-<-#,% +/#,&6,"6&8% +,<06,0<-+% 5=<%

1"=&6,"L",/%I-+6<">,"=#+(%#&3-8/X%%

'N%% c=0#% >7<&+-% =<% &I_-6,"L-Q&IL-<1%

6=3>=+","=#+%&+%3=I"5"-<N%F7"+%"+%,7-%3=+,%

6=33=#8/%+--#%+,<06,0<-%=5%,7-%1&+"6%#=0#%

>7<&+-(% &#I% O-% 5"#I% &% 6=#+"I-<&18-%

#031-<% =5% 1"=&6,"L",/% ,-<3+% ><-+-#,-I% "#%

,7"+%O&/N%]=<%-H&3>8-X%%

456*&.$)+%."-&$+/*")7"!"&#.**

:N% a<->=+","=#&8% >7<&+-% &+% 3=I"5"-<N%

a<->=+","=#&8% >7<&+-+% &<-% $-#-<&88/%

5=<3-I% 1/% &% ><->=+","=#% 5=88=O-I% 1/% &%

><->=+","=#&8% 6=3>8-3-#,N% E-% &8+=% 5"#I%

,7"+% +,<06,0<-% "+% =5,-#% <-><-+-#,-I% "#%

1"=&6,"L",/%,-<3+N%]=<%-H&3>8-X%%



83--./++#.*#9*93+/2*-.#&/")*:%&;<*

=#>%&"'$&#.*")*8*-7$+/*-.#&/")?*73@$)**

TN f-<1% >7<&+-% &+% #=0#% >7<&+-% 3=I"5"-<N%

E7-#% ,7-% L-<1% >7<&+-% 50#6,"=#+% &+% &%

3=I"5"-<% "#% &% 1"=&6,"L",/% #=0#% >7<&+-(% ",%

><-+-#,+% ,7-%O&/% "#%O7"67% ,7-% &6,"L&,"=#%

=5%,7-%I-+6<"1-I%+01_-6,%<-+08,+%"#%&%?"#I%=5%

"#580-#6-%,=%",+%=1_-6,N%]=<%-H&3>8-X%%

A5B*2#@$")*%#)&$")")0*$2$-&#.*

")23%")0")&/.9/.#);!/&$*-.#&/")**

ZN%% A-8&,"L-% 68&0+-+% &+% 3=I"5"-<N% A-8&,"L-%

68&0+-+%&<-%I-5"#-I%&+%+01=<I"#&,-%68&0+-+%

,7&,% 6=#+"+,% =5% &% 68&0+-% 1-$"##"#$%O",7% &%

<-8&,"L-% ><=#=0#N%F7"+% ,/>-% =5%3=I"5"-<% "+%

&8+=% 0+-I% "#% ,7-% 1"=&6,"L",/% ><-+-#,&,"=#N%

]=<%-H&3>8-X%%

C$%&#.*&7$&*!")2+*&#*")23%/.*#9*+7#.&*

&.$)+%."-&+*-.#&/")*<**

A=A$6+%24*+7+*8$D#3:$EF*324*+%.$
$ &3%:$'EGB?HE$;<"*324*"$$

F7-% 3-,7=I% 0+-I% ,=% -H,<&6,% 1"=&6,"L",/%

I-+6<">,"=#+% 5<=3% KB@bDcB% &1+,<&6,+% "+% &%

+"3>8-%><=6-I0<-%O7"67%"I-#,"5"-+%#=0#%>7<&+-%

+,<06,0<-+% 1/% 3&,67"#$% +()&$%&"%$,* ,$)03$0/*

-$&&/.)+N%F7-+-%7&#I.6<&5,-I%8&#$0&$-%>&,,-<#+%

5=<3%&#%&8,-<#&,"L-%,=%+/#,&6,"6%>&<+"#$(%O7"67%

<-[0"<-+% +"$#"5"6&#,% 6=3>0,-% <-+=0<6-+%&#I% "+%

+,"88%-<<=<%><=#-%"#%+-L-<&8%-H,<&6,"=#%,&+?+%SgUN%%

M5,-<% 1"=&6,"L",/% #=0#% >7<&+-+% O-<-%

"I-#,"5"-I%0+"#$%,7-%&1=L-%>&,,-<#+(%O-%><0#-I%

=0,8"-<+%O7"67% 7&I% ,7-% ,<"$$-<%O=<I% &+% =,7-<%

>&<,+%=5% ,7-%>7<&+-N%]=<%-H&3>8-(%D#)#)3%,/$.*

%/,,*0.#1&7*")7"!"&#.*$++$(%"+%#=,%6=#+"I-<-I%,=%

<-><-+-#,% &% L&8"I% 1"=&6,"L",/% >7<&+-% 1-6&0+-%

,7-% &6,"L",/% ,-<3% ")7"!"&#.% "+% #=,% ,7-% 7-&I%

#=0#% PO7"67% "#% ,7"+% 6&+-% "+% $++$(RN% F7-%

+=80,"=#% 5=<% ,7-% "I-#,"5"6&,"=#% =5% ,7-% #=0#%

>7<&+-+% "+% 1&+-I% =#% 7"-<&<67"6&88/% =<$&#"+-I%

8&#$0&$-%>&,,-<#+%I-L-8=>-I%5=<%,7-%-H,<&6,"=#%

=5%><=,-"#%#=0#%>7<&+-+%"#%,7-%><=,-"#.><=,-"#%

"#,-<&6,"=#% >">-8"#-% S'ZUN% F7-% +/#,&6,"6&8%

+,<06,0<-+%=5%,7-%3&,67"#$%>&,,-<#+%7&L-%1--#%

,&"8=<-I%,=%5",%,7-%8&#$0&$-%3=I-8%0+-I%"#%,7-%

&>><=&67%=5%,7"+%3&#0+6<">,N%%

F7-% >0<>=+-% =5% ,7"+% &#&8/+"+% O&+% ,=%

"#L-+,"$&,-% ,7-% ,&<$-,% ,/>-+% 5=<% 1"=&6,"L",/%

I-+6<">,"=#+N% F=% ,7"+% -#I(% 5=0<% ,&$$-<+% 5=<%

#&3-I% -#,",/% &#I% 6=#6->,% 8&1-8% "I-#,"5"6&,"=#%

PJ#"a<=,2C% S'VU(% Y<$&#% ShU(% Y<$&#"+3+% S'hU%

&#I%GY% S'TUR%O-<-%&>>8"-I%=#% ,7-%3=I"5"-<%=5%

6&#I"I&,-+% -H,<&6,-I% 5<=3% KB@bDcBN% F7-%

0#"[0-%6=0#,%=5%,&$$"#$%O&+%6<=++%&#&8/+-I%1/%

5-&,0<-+%><=L"I-I%"#%4-6,"=#%:N'N%E-%6=88-6,-I%

,&108&,-I%+,&,"+,"6+%O7"67%&<-%><-+-#,-I%"#%,7-%

<-+08,+%+-6,"=#N%%

0)2""+&8+./$ 6+%24*+7+*8$ D#3:"N% M5,-<%

-H,<&6,"#$% 1"=&6,"L",/% I-+6<">,"=#+% 5<=3%

KB@bDcB(% O-% &"3-I% ,=% 5"#I% &#% -55"6"-#,%

3-,7=I%=5%68&++"5/"#$%&88%,7-%6&#I"I&,-+%O",7%&%

7"$7%<&,-%=5%<-6&88N%%

E7-#% ,7-% ><=6-++% <-+08,+% "#% ,7-% -#,"<-%

3=I"5"-<% 1-"#$% &##=,&,-I% 1/% &% ,&$$-<(% ,7"+%

6=#+-[0-#,8/% "#I"6&,-+% ",+% +-3&#,"6% ,/>-N%]=<%

-H&3>8-(% =$D* E")$+/* 5* $%&"'$&#.% "+% -&+"8/%

68&++"5"-I% &+% &% -.#&/")* &6,"L&,=<% +"#6-% ,7-%

3=I"5"-<%7&+%1--#%&##=,&,-I%&+%&%><=,-"#%5<=3%

3&?"#$%<-5-<-#6-%,=%J#"a<=,2CN%%

*=O-L-<(% "#% ,7-% 3&_=<",/% =5% 6&+-+(% O-%

5=0#I%,7&,%,7-%<-+08,%"+%&%#-+,-I%6&+-(%"#%O7"67%

,7-%+-3&#,"6%,&$$-<%&##=,&,-+%_0+,%>&<,%=5%,7-%

3=I"5"-<(% "N-N% ,7-% ,&$$-I% <-+08,% <-+"I-+%O",7"#%

,7-% 1=0#I&<"-+% =5% ,7-% O7=8-% >7<&+-% 5=<% ,7-%

3=I"5"-<N%]=<% "#+,&#6-(%>0E"+&.#2#)*!,#@7#99"*

3++3."/)+"+* -.#&/")* =* $%&"'$&#.N% D#% ,7"+% 6&+-(%

3++3."/)+"+*-.#&/")*=%"+%,7-%&0,7-#,"6%,&<$-,%=5%

,7-% &6,"L&,"=#(% ,7=0$7% >0E"+&.#2#)* !,#@7#99"*

"+% "I-#,"5"-IN% M+% ><-L"=0+8/% 3-#,"=#-I(% &%

+"3>8-% 3-,7=I% ,=% <08-% =0,% 0#.&++=6"&,-I%

,&$$"#$%"+%0+-IN%E-%<-,&"#%,7-%,&$%O7"67%"+%"#%

,7-%8&+,%>=+","=#%O",7"#%,7-%3=I"5"-<(%"$#=<"#$%

=,7-<%,&$+N%D#%,7"+%-H&3>8-(%,7-%,&<$-,%,/>-%"+%

#=,%+>-6"-+%10,%><=,-"#N%

A=I$D#F*$'+.+./$'#*1%@"$&%3$
$ 6+%24*+7+*8$D3+,)#$EF*324*+%.$$

E-% 0+-I% &% I"6,"=#&</.1&+-I% &>><=&67% ,=%

-H,<&6,% #&3-+% =5% +3&88% 3=8-608-+% &#I% ,7-"<%

,&<$-,+%,=$-,7-<%O",7%,7-"<%<-8&,"=#%,/>-+%5<=3%

,7-%O7=8-%KB@bDcB% <-+=0<6-N%F7-% &>><=&67%

><=6-++-I% ,-H,% =#%&% +-#,-#6-% 8-L-8(% -H,<&6,"#$%

,<">8-+% O7"67% 6=#,&"#% P'R% &% +3&88% 3=8-608-%

><-+-#,+% ,7-% <-8&,"=#% ,/>-(% &#I% PTR% &% ,-<3%

<-><-+-#,"#$%,7-%,&<$-,%=5%,7-%+3&88%3=8-608-N%%

F=% "I-#,"5/% ,7-% +3&88% 3=8-608-+(% O-%

6=3>&<-I% <-+08,+% 5<=3% 0+"#$% ,O=% I"55-<-#,%

67-3"6&8%,&$$-<+(%#&3-8/%,7-%#-O-+,%L-<+"=#+%

=5% Y+6&<T% S:U% &#I% )=67-3% SWUN% )=67-3(% 1-"#$%

I"6,"=#&</.1&+-I(% 7&+% ,7-% &IL&#,&$-% ,7&,% &88%

67-3"6&8% -#,","-+% ",% <-6=$#"+-+% &<-% ?#=O#%

-#,","-+(% O7-<-&+% Y+6&<T% 6&#% <-6=$#"+-% #=#.

?#=O#% +,<"#$+% ,7&,% <-+-318-% +/#,&6,"6&8%



+,<06,0<-+% I-#=,"#$% 67-3"6&8% -#,","-+% P7"$7-<%

<-6&88RN%%

M88% ,7-% >=++"18-% 6=31"#&,"=#+% =5% +3&88%

3=8-608-% ,-<3+(% 5-&,0<-+% &#I% ,&<$-,% ,-<3+% "#%

-&67% +-#,-#6-% &<-% $-#-<&,-IN% E-% 5=0#I% ,7&,%

5&8+-% >=+","L-% 6&+-+% O-<-% +"$#"5"6&#,(% &#I%

,7-<-5=<-% &>>8"-I% ,7<--% +,&$-+% =5% <08-.1&+-I%

5"8,-<"#$X%%

'N A-3=L-% ,<">8-+% 5<=3% ,7-% 6&#I"I&,-% 8"+,%

O7-#%,7-%>0,&,"L-%+3&88%3=8-608-%,-<3%"+%

&6,0&88/% &% <=8-% ,-<3% &66=<I"#$% ,=% ,7-%

%

:N ]"8,-<% =0,% ,7=+-% ,<">8-+% O7-<-% ,7-% +3&88%

3=8-608-% ,-<3%7&+% ,7-% +0 .

,7-+-%,-<3+%&<-%#=<3&88/%-#9/3-%#&3-+N%%

TN A-3=L-% ,<">8-+% O7-#% ,7-% +,<"#$% ,7&,%

+0>>=+-I8/% I-#=,-+% &% +3&88% 3=8-608-% 7&+%

8-++%,7&#%,7<--%67&<&6,-<+N%%

I$$ J#"()*"$2.@$G+"4(""+%.$$

I=>$E72)(2*+%.$%&$B2./(2/#$'%@#)$$

F7-% -L&80&,"=#% =5% =0<% &>><=&67% "+% =#$="#$%

O=<?% &#I% <-[0"<-+% &% $=8I% +,&#I&<I% 6=<>0+%

PG4;RN% F7-% G4;% O=08I% -#&18-% 0+% ,=% ,-+,%

+0>-<L"+-I% 8-&<#"#$% 3-,7=I+% &$&"#+,% =0<%

-H"+,"#$% 5-&,0<-.1&+-I% -H,<&6,"=#% 3-,7=IN%

*=O-L-<(% ,7-% #&3-I% -#,",/% <-6=$#","=#%

3-,7=I+% 7&L-% &88% 1--#% -L&80&,-IN% F7-%

"I-#,"5"6&,"=#% =5% ><=,-"#+% &#I% $-#-+% >-<5=<3+%

&,% FGHIJKLM<HMIKLFMHMGK% PA-6(a<-6(].K-&+R%

=#% a-##C"=DB% &#I% FNHGMKLM<HMIKLFMHMGK%

PA-6(a<-6(].K-&+R% =#%C;.DD% S''UN% F7-%3-,7=I%

&>>8"-I% 5=<% ,7-% "I-#,"5"6&,"=#% =5% $-#-+% &#I%

><=,-"#+% O&+% 1&+-I% =#% ,7-% J#"a<=,2C%

I"6,"=#&</%O",7%1&+"6%I"+&31"$0&,"=#%&#I%O&+%

#=,% ,<&"#-I% =#% =#-% =5% ,7-% I"55-<-#,% $=8I%

+,&#I&<I% 6=<>=<&(% +"#6-% 3-,7=I+% ,<&"#-I% =#%

$=8I%+,&#I&<I+%+7=O%7"$7%I"55-<-#6-+% "#% ,7-"<%

>-<5=<3&#6-%O7-#%1-"#$% ,-+,-I%&$&"#+,% =,7-<%

$=8I% +,&#I&<I% 6=<>=<&N% F<&"#-I% 3-,7=I+% 5=<%

$-#-%3-#,"=#% "I-#,"5"6&,"=#%&<-%&L&"8&18-%&#I%

+7=O% 7"$7-<% >-<5=<3&#6-(% 10,% I=% #=,% &88=O%

8"#?"#$% <-+08,+% ,=% I&,&% 5<=3% 1"=3-I"6&8% I&,&%

<-+=0<6-+(%-N$N%J#"a<=,2C%&#I%B#,<-9G-#-N%%

I=A$J#"()*"$%&$J(..+./$B2./(2/#$
$ '%@#)$%.$'EGB?HE$;<"*324*"$$

F&18-% '% +7=O+% &#% =L-<L"-O% =5% ,&<$-,% ,/>-%

&++=6"&,-I% O",7% 5-&,0<-% ,<"$$-<% O=<I+N% B&67%

6-88% +7=O+% ,7-% 0#"[0-% 6=0#,% =5% +-3&#,"6%

,&$$"#$%5=<%&%6-<,&"#%5-&,0<-N%C=,7%#-+,-I%&#I%

-H&6,%3&,67"#$% =#% ,7-%3=I"5"-<% =5% 1"=&6,"L",/%

,-<3+%&<-%6=#+"I-<-IN%

%

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

.$*/%1#$)&'' 34536'' 74787'' 588'' 94:8:''
#;#<$)&'' 74=3>'' 988'' 977'' 94896''
/);%1#$)&'' =4:?='' 94?6:'' 576'' ?438?''
/".."+-"&'' 984856'' 949:6'' 94959'' 74:=6''
#-"+$'' 984533'' 9843>3'' 9>47=?'' :4=??''
@1)2A"&'' 9745::'' 947=9'' >4375'' ?4387''
$)B*+'' 964:>8'' 945:7'' 984365'' 743=6''
.%<<&"..)&'' 9:457?'' 94789'' 347:3'' 34>::''
&"-%1#$)&'' 3=4=3?'' 54?6>'' 34:83'' 3=43=8''
C#2$)&'' ?84?3='' 394>5>'' 994953'' ==46=8''
#-)+*.$'' ?:4>=7'' 74677'' 97495?'' 934757''
#2$*D#$)&'' =94965'' 94=?5'' 74:>5'' 9>47=6''
#+$#-)+*.$'' :84>73'' >4?:7'' 994=?8'' 9>4?:6''
*+E*@*$)&'' 7764?38'' 934983'' 784:7>'' 9?343:>''

!"#$%&'('F;"+$*CG*+-'$#&-"$'$G<"')C'
./#11'/)1"2%1"')+'HIJKFLI'#@.$&#2$.M'

]<=3% ,7"+% ,&18-(% ,7-%3&"#% ,&<$-,% ,/>-+% =5%

1"=&6,"L",/% &<-% "I-#,"5"-I% 1&+-I% =#% &% ,O=.

5-&,0<-%I<"L-#%3-,7=IN%%

D#% $-#-<&8(% ><=,-"#% #&3-+% &<-% 3=+,8/%

#-+,-I% "#% ,7-% 3=I"5"-<% =5% 1"=&6,"L",/% ,-<3+N%

#031-<%=5%7",+X%TTh(Z:V%0#"[0-%6=31"#&,"=#+N%

F7"+% +0$$-+,+% ,7&,% 1"=&6,"L",/% I-+6<">,"=#+% "#%

,-H,% 0+0&88/% <-5-<% ,=% &6,"L","-+% &$&"#+,% &%

><=,-"#%=<%-#9/3-N%FO=%+067%-H&3>8-+%&<-X%%

:&7/.* ,(+#+#@$,* 7(2.#,$+/+* $./* )#&*

")7"!"&/2* !(* O;!.#@#$%/&(,;!/&$;P;0$,$%;

!/&$;0,3%#+"2$+/*0,3%#7(2.#,$+/N%%

>&* &7/* !"#%7/@"%$,* ,/'/,* %$.2"$%* 03$)(,*

%(%,$+/*$%&"'"&(*"+*/)7$)%/2*G I*&"@/+*1"&7*

$%/&(,%7#,")/* $)2* &7"+* /)7$)%/@/)&* "+*

%#@-,/&/,(*!,#%E/2*!(*$&.#-")/N%%

F7-<-%&<-%#=,%&+%3&#/%7",+% "#% ,7-%Y<$&#%

&#I%Y<$&#"+3+%$<=0>+N%E-%6&#%5"#I%&%5-O%,<0-%

>=+","L-% -H&3>8-+% +067% &+% !#&7.#-+* Q$.$.$%$*

")7"!"&#.% &#I% &7(.#"2* +&"@3,$&#.N% *=O-L-<(%

,7-<-%&<-%3&#/%-H&3>8-+% "#%O7"67% ,7-%=<$&#%

=<% =<$&#"+3% &>>-&<+% "#% ,7-% +-#,-#6-% =#8/% ,=%

I-#=,-% ,7-% 8=6&,"=#% =5% ,7-% 1"=&6,"L",/% 1-"#$%

I-+6<"1-IN%]=<%-H&3>8-X%%

'N ;&-+"03% "=#% &#,&$=#"+3% ,=%

678=<><=3&9"#-% .% &#I% b.I=>&.><=I06-I%



1-7&L"=0<&8%I-><-++"=#%")*@"%/N%%

:N F7-% 67&#$-+% "#% ,7-% 6=#,-#,+% =5% $8/6=8/,"6%

"#,-<3-I"&,-+% "#% ,7-% 8"L-<+% "#I"6&,-% ,7&,%

,7-%>7=+>7=-#=8>/<0L&,-%6&<1=H/?"#&+-%SB;%

ZN'N'NT:U%<-&6,"=#%"+%"#7"1",-I%1/%,</>,=>7&#%

&I3"#"+,<&,"=#%")*$,,*0.#3-+*#9*.$&+N%%

TN F7-% =<&8% &I3"#"+,<&,"=#% =5%3-,&.><=,-<&#=8%

"#6<-&+-I% ,7-% 8-0?=6/,-% &I-#/8% 6/68&+-%

&6,"L",/%O7"67%O&+%+,"308&,-I%1/%c&]%&#I%

I-6<-&+-I%,7-%6=0#,%=5%>-<">7-<&8%-=+"#=>7"8+%

")*+#@/*#9*&7/*@#)E/(+N%%

E-% 6=#680I-% ,7&,% "#% ,7-% 8",-<&,0<-(% =<$&#%

&#I% =<$&#"+3% 3=+,% 6=33=#8/% ><=L"I-% ,7-%

6=#,-H,0&8%"#5=<3&,"=#%&1=0,%O7-<-%&%1"=&6,"L",/%

,&?-+%>8&6-(%<&,7-<%,7&#%1-"#$%,7-3+-8L-+%,7-%

,&<$-,% =5% ,7-% 1"=&6,"L",/N% F7"+% O"88% "#580-#6-%

=0<%=#,=8=$/%3=I-8(%I-+6<"1-I%"#%4-6,"=#%TNZN%

E-%&8+=%&#&8/+-I%,7-%6&+-%O7-<-%GY%,-<3+%

O-<-%,&$$-I%"#%1"=&6,"L",/%,-<3+N%]=<%-H&3>8-(%

")7"!"&#.*#9*PO>*&.$)+%."-&"#)N%*-<-(%&%1"=8=$"6&8%

><=6-++%"+%,7-%,&<$-,%=5%,7-%1"=&6,"L",/%,-<3N%%

B+:+*2*+%."=% M+% "+% ,7-% #=<3% "#% ,7"+% ,/>-% =5%
,-H,% 3"#"#$% &>><=&67(% ,7-<-% &<-% &8+=% ,/>"6&8%

1-"#$% ,&$$-I% &+% &% +>-6"-+% "#% ,7-% +-#,-#6-%

+%

&

"#I--I(% &% +>-6"-+X% &% ?"#I% =5% 10$NRN% ;&<-% &8+=%

#--I+% ,=%1-% ,&?-#% "#% ,7&,%+=3-%=5% ,7-% <-+08,+%

I-+6<"1-I% "#% ,7-% -H,<&6,-I% ,<">8-% "+% -H>8"6",8/%

)#&%<->=<,-I%&+%,&?"#$%>8&6-(%+067%&+X%%

'N R"&7#3&%

>7/+=,"$3"#-(% &,<=>"#-(% $&#$8"=#"6.=<%

&I<-#-<$"6.18=6?"#$% I<0$+(% @=>&(% KMY.

"#7"1",=<+(% +-<=,=#"#.% &#I% 7"+,&3"#.

&#,&$=#"+,+%&#I%#=##&<6=,"6%&#&8$-+"6+N%%

:N F7-%6-8808&+-%6=3>=#-#,%O&+%)#&%3&<?-I/%

"#7"1",-I%1/%3=+,%3-,&8%"=#+%,-+,-IN%%

I=I$0%:,23+"%.$%&$01#:+42)$D2//#3"$$

F=% "I-#,"5/% 67-3"6&8% -#,","-+(% O-% 6=3>&<-I% &%

I"6,"=#&</.1&+-I%&>><=&67%0+"#$%)=67-3%O",7%

,7-% <-+08,+% $-#-<&,-I% 0+"#$% Y+6&<T% O7"67% "+%

&18-% ,=% "I-#,"5/%#=L-8% 67-3"6&8%#&3-+% "#% ,-H,%

0+"#$%&%3&67"#-%8-&<#"#$%&>><=&67N%%

F&18-%:%+7=O+%,7-%5<-[0-#6/%=5%-&67%,<">8-%

3-#,"=#-I% "#% ,-H,% ,=$-,7-<% O",7% ,7-% 0#"[0-%

6=0#,%=5%,<">8-+%1-5=<-%&#I%&5,-<%,7-%<08-.1&+-I%

5"8,-<"#$%I-+6<"1-I%"#%4-6,"=#%:NTN%

Y+6&<T% /"-8I+% 3&#/% 3=<-% ,<">8-+% ,7&#%

)=67-3% I=-+N% F7"+% "+% -H>-6,-I(% +"#6-% Y+6&<T%

<-6=$#"+-+%&#/%67-3"6&8.8"?-%+,<"#$N%*=O-L-<(%

6=#+"I-<&18-% #031-<% =5% 5&8+-% >=+","L-+% I0-% ,=%

",+% <-6=$#","=#% =5% 67-3"6&8.8"?-% #=3-#68&,0<-%

&>>-&<"#$% &+% &% 6=3>=#-#,% "#% 8&<$-<% +,<"#$+%

P+067%&+%><=,-"#%#&3-+RN%]0<,7-<3=<-(%O-%6&#%

=1+-<L-%&%+3&88-<%#031-<%=5%,<">8-+%"I-#,"5"-I%

1/%J#"a<=,2C%&#I%Y+6&<T%6=3>&<-I%,=%,7-%+-,%

"I-#,"5"-I%1/%J#"a<=,2C%&#I%)=67-3N%F7"+% "+%

1-6&0+-% Y+6&<T% ><=I06-+% &##=,&,"=#+% ,7&,%

#-+,%O",7"#%&%><=,-"#%3-#,"=#%"#%,7-%+-#,-#6-%

&#I% ,70+% 8=O-<+% ,7-% +01+-[0-#,% &##=,&,"=#%

><=,-"#%3-#,"=#+N%)=67-3%>-<5=<3+%3=<-%8=#$.

5=<3% 3&,67"#$% ,7&#% Y+6&<T% I=-+(% ,7-<-5=<-%

,7-% 5=88=O"#$% ><=,-"#% "I-#,"5"6&,"=#% 7&+% &%

7"$7-<%8"?-8"7==I%=5%"I-#,"5/"#$%&%><=,-"#%,-<3%

O",7"#% ,7-% +-#,-#6-(%7-#6-%/"-8I"#$%&%$<-&,-<%

#031-<%=5%,<">8-+N%

F7-% 6=3>&<"+=#% =5% 1-5=<-% &#I% &5,-<%

5"8,-<"#$% +7=O% O7-,7-<% ,7-% ,<">8-% 3-#,"=#% "+%

1/% 67&#6-% &#I% ,7-% &++=6"&,"=#% 1-,O--#% ,7-%

67-3"6&8% &#I% ,7-% =,7-<% +-3&#,"6% $<=0>% "+%

3=<-% ,7&#% 6=#,-H,0&88/% <-8&,-IN% C-,O--#%

67-3"6&8+% &#I% ><=,-"#+% ,7-% <&,"=% "+% +3&88-<%

,7&#% ,7-% =,7-<% $<=0>+N% F7-% #=#.0#"[0-%

#031-<% =5% ,<">8-+% "+% 8-++% ,7&#% ,O"6-% ,7-%

#031-<%=5%0#"[0-%=#-+(%O7"8-% ",% "+%3=<-%,7&#%

,7"+% <&,"=% "#% =,7-<% $<=0>+% P+>-6"5"6&88/% "#% ,7-%

67-3"6&8% =<$&#% $<=0>RN% F7-% #031-<% =5% #=#.

0#"[0-% ,<">8-+% "I-#,"5"-I% 1/% )=67-3% &5,-<%

5"8,-<"#$% "+% &83=+,% ,7<--% ,"3-+% ,7-% 0#"[0-%

6=0#,N%%%

%
' ' N+*(&)$O0' ,&-#+' ,&-#+*./' P,'
QE"/*2#1'$#--"&' !*1$"&*+-' %+*R' +)+'%+*R' %+*R' +)+'%+*R' %+*R' +)+'%+*R' %+*R' +)+'%+*R'
' @"C)&"' ?499?43:6' =4:57479?' 346664?6:' =49?:46==' 94=:54==9' ?48=64357' 943??48>>' 34>?=43:>'
S)2E"/' #C$"&' 34>934=56' 54?5=453>' 946734:55' 547834995' 947>?4798' 748:54856' >754:6?' 348:>4967'
' @"C)&"' 9945>>4979' 374>::46:6' ?47??43?=' 994:554>??' 346=34386' 54:764=35' 94:6?4?87' ?468=4795'
,.2#&7' #C$"&' =4:3=4=7=' 934==645?3' 343334?58' ?45>:4757' 947?=4??3' 3477:4?:=' >?54738' 94:8?4?99'

%

!"#$%&)('T&*<1".'#+#1G.*.'C&)/'HIJKFLI'



I=K$-.*%)%/8$'%@#)$&%3$?.*#33#)2*+./$
9:2))$'%)#4()#"$2.@$6+%)%/+42)$E.*+*+#"$$

F7-% <-8&,"=#+7">%1-,O--#% ,7-% 67-3"6&8% -#,",/%

&#I% ",+% 1"=&6,"L",/% O7"67% "+% &8<-&I/% 0+-I% "#%

;7BCD%"+%7$+S.#,/N%%

C&+-I% =#% =0<% &#&8/+"+% =5% 1"=&6,"L",/%

>7<&+-+% "#% ,7-% 8",-<&,0<-(% O-% 7&L-% "I-#,"5"-I%

3&6<=3=8-608-+% &#I% 1"=8=$"6&8% ><=6-++-+% &+%

,7-% 3=+,% 6=33=#% ,/>-+% =5% ,&<$-,+% 5=<% ,7-%

1"=&6,"L",/% =5% +3&88% 3=8-608-+N% E-% 6=08I%

,7-<-5=<-% "#,<=I06-% &% 7$+S&$.0/&% <-8&,"=#+7">%

,=% <-8&,-% &% 1"=&6,"L",/% I-+6<">,"=#% ,=% -",7-<% &%

3&6<=3=8-608-% =<% &% 1"=8=$"6&8% ><=6-++N%

*=O-L-<(% +,<"6,8/% +>-&?"#$(% ,7-% <&#$-% =5% ,7-%

7$+S&$.0/&%<-8&,"=#+7">%+7=08I%1-%<-+,<"6,-I%,=%

,7=+-% -#,","-+%O",7%O7"67% ,7-% 67-3"6&8% -#,",/%

6&#%>7/+"6&88/% "#,-<&6,% %3&6<=3=8-608-+N%E-%

6&#% &++03-% ,7&,% 1"=8=$"6&8% ><=6-++-+% &<-%

3-#,"=#-I% O7-<-% ,7-% -H&6,% 3&6<=3=8-608&<%

,&<$-,% "+% 0#?#=O#N% D#% ,7-% +&3-% O&/(%

&#&,=3"6&8% =<% +016-8808&<% 8=6&,"=#+% 3&/% 1-%

3-#,"=#-I%O7-#%,7-%-H&6,%,&<$-,%"+%0#?#=O#N%

F7-<-5=<-(% O-% 6&#% 50<,7-<% 5=<3&8"+-% ,7-%

7$+S&$.0/&% <-8&,"=#% 8"#?% ,=% ><=6-++-+X% "#% ,7"+%

6&+-% ,7-% ,&<$-,% "+% &% @$%.#@#,/%3,/* !"#%
-$.&"%"-$)&S#9%$%&'%T.#%/++%PK&#67-+,-<%+/#,&HRN%%
% BH&3>8-+X%

@<%"+%&%!/&$$2./)/.0"%*./%/-&#.*")7"!"&#.X%

@<%$()*+!$$,-%!/$./.S#9%$%&'.
P./$,"U/2S!(%%"+/.
P5)7"!"&"#)%!"#%%
P7$+S&$.0/&%$%&'%V/&$>2./)/.0"%B/%/-&#.RRR%%

@G*"+%&*@"&#+"+*+&"@3,$&#.X%%

@G%$()*+!$$,-%!/$./.S#9%$%&'%%
P./$,"U/2S!(%%"+/.
%P8&"@3,$&"#)%!"#%%
P7$+S&$.0/&%$%&'%%
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*&?-#1-<$(%)N(%-,%&8NX%YL-<L"-O%=5%1"=6<-&,"L-% ""%

$-#-%#=<3&8"9&,"=#N%G-#=3-%1"=8=$/%\%P40>>8%:R(%

4T%P:VViR%%
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;",2N59N;",2M%



54.$:% ;"==$,C% 59% 54.% 4$C4N'.#.'% =:9=.:5$.7M%
<9,7$E.:% 54.% /"7.% 9B% ",7J.:$,C% L0.75$9,7% 9B%
54.%B9:;)% N,";.X
J.%E.B$,.%"%4$C4N B$
54.,% 0=E"5.% 54.% 0==.:% 9,59'9C2% K2% $,/'0E$,C%

B$
=:9=.:5$.7% 9B% 54.% $,E$#$E0"'% 9,59'9C$.7% 54"5%
=:9#$E.% ",% "==:9=:$"5.% ",7J.:% B9:% "%
E.B$,$5$9,"'%L0.75$9,M% %

]$#.,%54$7)%$,%9:E.:%59%:.5:$.#.%54.%@!D:.B7%
9B% "''% =:9=.:5$.7% ,./.77":2% 59% ",7J.:%
E.B$,$5$9,"'% L0.75$9,7)% 54.% 7275.;% /",% 7$;='2%
L0.:2% 54.% 0==.:% 9,59'9C2M% ^9J.#.:)% 8075%
:.5:$.#$,C% 54.7.% @!D:.B7% $7% ,95% 70BB$/$.,5% 59%
",7J.:%54.%L0.75$9,%",E%/9::./5%L0.:$.7%,..E%
59%K.%B9:;0'"5.E%59%:.5:$.#.%54.%E.B$,$5$9,7M%D,%
9:E.:%59%B9:;0'"5.%54.%L0.:$.7)%54.%R,9J'.EC.%
9B%54.%75:0/50:.%9B%54.%0,E.:'2$,C%9,59'9C$.7%$7%
:.L0$:.E)%$,B9:;"5$9,%54"5%/",%"'79%K.%$,/'0E.E%
$,% 54.% 0==.:% 9,59'9C2M% -4.% B9''9J$,C% !+Q%
E.7/:$=5$9,%749J7%"%=977$K'.%;"==$,C%B:9;%54.%
4$C4N B$
=:9#$E$,C% E.B$,$5$9,7% $,% 54.% E$7."7.% 9,59'9C2M%
-4.% E.7/:$=5$9,% "'79% /9,5"$,7% 54.% ,./.77":2%
$,B9:;"5$9,% 59% C.,.:"5.% 54.%3&A!OP%L0.:$.7%
54"5%/",%K.%07.E%59%:.5:$.#.%54.%E.B$,$5$9,7M_% %
!"#$%&'()"*+,*-./
"#$%01-2,345657859:;<0(&'$*.*,*-.4=//
!<0(>"-+'",?=#'$*.*,*-.!@<0(>"-+'",?=//
!<0(A2'"?B0"C',=#'$!@<0(A2'"?B0"C',=//
!<0(A2'"?:*.'=DEF/DE/"#$(%G01'G/
D#'$F!@<0(A2'"?:*.'=//

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

-4.% E.7/:$=5$9,% "K9#.% $,E$/"5.7% 54"5% 54.%
3&A!OP%L0.:$.7%,..E.E%59%:.5:$.#.%E.B$,$5$9,7%
B:9;%54.%E$7."7.%9,59'9C2%":.%9B%54.%B9:;% %
HI:IJB/D#'$/9KILI/M/
N(21O'),P/!5657859:;<0(&'$*.*,*-.=/DEF/
DE/"#$(%G01'G/D#'$F/
Q/

%
/9,/.=5%$,%54.%E$7."7.%9,59'9C2%J497.%E.B$,$5$9,%
4"7%59%K.%:.5:$.#.EM% %

>;<"=2%$*+)$*&:141%0@"A&274123"B02+2069" "

-4.%"==:9"/4%=:.7.,5.E%79%B":%"770;.7%54"5%"''%
54.% @!D:.B7% /9::.7=9,E$,C% 59% 54.% /9,/.=5%

$E.,5$B$.EM% ^9J.#.:)% 54$7% $7% ,95% 5:$#$"'% 7$,/.%
!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
_% %^.:.)%`S`D>`IP%$7%",%"KK:.#$"5$9,%B9:%

%

E$BB.:.,5% 9,59'9C$.7% ;$C45% :.B.:% 59% "% /9,/.=5%
07$,C% E$BB.:.,5% ,";.7)% ",E% 54.% 07.:% /",% 07.%
",2% 9B% 54.7.% ,";.7% $,% 54.% L0.75$9,M% Q9:%
.V";='.)%54.%6.:/R%;",0"'%9,59'9C2%/9,5"$,7%
54.%E.B$
54.%07.:%/",%"7R%54.%L0.75$9,)%

% -4.% E$7."7.% 9,59'9C2% /9,5"$,7% 54.%

54.%E.B$,$5$9,M%39)% $B% 54.%7275.;%9,'2%C.57% 54.%

$5%J$''%,95%K.%"K'.% 59%",7J.:% 54.%L0.75$9,M% D,%
9:E.:%59%",7J.:%54.%L0.75$9,)%54.%7275.;%,..E7%
59% :.5:$.#.% 54.% @!D:.B7% /9::.7=9,E$,C% 59%

9,59'9C2)% ",E% 54$7% /",% K.% E9,.% K2% B$:75%

E$7."7.%9,59'9C2%",E%54.,%07$,C%54.;%59%9K5"$,%
54.% /9::.7=9,E$,C% @!D:.B7% B:9;% 54.% 6.:/R%
;",0"'% 9,59'9C2M% D,% C.,.:"')% 59% ",7J.:% ",2%
L0.75$9,%"K905%"%/9,/.=5)%54.%7275.;%,..E7%59%
B$:75% :.5:$.#.%"''% 54.% 72,9,2;7%9B% 54.% /9,/.=5%
,";.%07.E%$,%54.%L0.75$9,%",E%54.,%07.%54.;%
59%:.5:$.#.%54.%/9::.7=9,E$,C%@!D:.B7M% %

^9J.#.:)% 7$,/.% E$BB.:.,5% 9,59'9C$.7% 4"#.%
E$BB.:.,5% 75:0/50:.7)% L0.:2$,C% B9:% 54.% 72,N
9,2;7%$7%,95%75:"$C45B9:J":EM%-9%"EE:.77%54$7)%
J.%E.B$,.%"%4$C4N
07.% 54.% 0==.:% 9,59'9C2% 59% :.=:.7.,5% $,B9:;"N
5$9,%"K905%L0.:2$,C%B9:%72,9,2;7M%-4.%B9''9J$,C%
E.7/:$=5$9,% 749J7% 9,.% J"2% 59% :.=:.7.,5%
$,B9:;"5$9,% "K905% :.5:$.#$,C% 72,9,2;7% B:9;%
54.%E$7."7.%9,59'9C2M% %
!"#$%&'()"*+,*-./
"#$%01-2,345657859:;<0(IE0),H?.-.?R4=//
!<0(>"-+'",?=(?.-.?R!@<0(>"-+'",?=//
!<0(A2'"?B0"C',=(?.!@<0(A2'"?B0"C',=//
!<0(A2'"?:*.'=DEF/DE/"#$(%G01'G/
D(?.F!@<0(A2'"?:*.'=//

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

D,% 9:E.:% 59% 9K5"$,% 54.% 72,9,2;7)% 54.%
7275.;% /",% L0.:2% 54.% 0==.:% 9,59'9C2% 59%
:.5:$.#.% "''% 54.% $,B9:;"5$9,% :.L0$:.E% 59%
B9:;0'"5.% 54.% 3&A!OP% L0.:$.7% ,..E.E% 59%
:.5:$.#.%54.%72,9,2;7M% %

C" "?-$".!"B09%$6D"A13-'E$F$4"
G*+)$*%1$9"&27"%-$1*"#&))1239" "

I.%4"#.%$;='.;.,5.E%"%=:95952=.%OA%7275.;%
54"5% 07.7% 54$7% "==:9"/4% 59% L0.:2% ;0'5$='.%
K$9;.E$/"'% 9,59'9C$.7M% -4.% 7275.;% ",7J.:7%

N



N%
,";.T7UX%9B%54.%W/9,/.=5N
59% 70/4% L0.75$9,7% J.% E.B$,.E% 4$C4N'.#.'%

B$

"5:$"'%B$ Ma% %
-4.% 5"K'.% K.'9J% 749J7% 79;.% 9B% 54.%

;"==$,C7% B9:% 54.% 4$C4N'.#.'% =:9=.:5$.7%
E$7/077.E%"K9#.M% %

%
-4.%5"K'.%70CC.757%54"5%$,%9:E.:%59%",7J.:%

E.B$
% 54.% 7275.;% "'79% :.5:$.#.7%

$,B9:;"5$9,% "K905% 54.% 52=.% 9B% 54.% 9:C",% ",E%
79;.% $,B9:;"5$9,% "K905% 54.% '9/"5$9,% 9B% 54.%
9:C",M% -4$7% $7% ",954.:% "E#",5"C.% 9B% 90:%
"==:9"/4% "7% $5% .,"K'.7% 07% 59% /4",C.% 54.%
$,B9:;"5$9,% 54"5% $7% :.5:$.#.E% K2% 7$;='2%
"EE$,C\E.'.5$,C%/.:5"$,%;"==$,C7M% %

H" "I$4&%$7"J+*K"&27"L+2,4/91+2" "

S0$'E$,C% "% /9;=:.4.,7$#.% K$9;.E$/"'% OA%
7275.;% :.L0$:.7% 79;.% '.#.'% 9B% $,5.C:"5$9,% 9B%
;0'5$='.% E9;"$,% 9,59'9C$.7M% -4.:.% 4"#.% K..,%
7.#.:"'% "==:9"/4.7% =:.7.,5.E% B9:% $,5.C:"5$,C%
K$9;.E$/"'% 9,59'9C$.7)% '$R.% 54.% `,59'9C2% 9B%
S$9;.E$/"'% !."'$52% T`S!U% B:";.J9:R% W*X% ",E%
54.% B:";.J9:R% 9B% 54.% `=.,% S$9;.E$/"'%
`,59'9C$.7%T`S`Ub% /9,79:5$0;%54"5%"55.;=5%59%
;"R.%54.%=:9/.77%9B%E.#.'9=;.,5%9B%K$9;.E$/"'%
9,59'9C$.7%;9:.%B9:;"')%54.:.K2%"''9J$,C%;9:.%
$,5.:9=.:"K$'$52% K.5J..,% 9,59'9C$.7% 7=",,$,C%
7.#.:"'% E9;"$,7M%A;9,C% 954.:% "==:9"/4.7)% $7%

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
a % -4.% $,B9:;"5$9,% :.C":E$,C% 54.% "BB./5.E% 9:C",7% $7%
:.5:$.#.E% B:9;% ",% 9,59'9C2% 9K5"$,.E% K2% "% 75:9,C.:%
$,5.C:"5$9,%9B%54.%Q6A%",E%54.%E$7."7.%9,59'9C$.7M%

b% %455=[\\JJJM9K9B90,E:2M9:C\%

54.%P$,R.E%P$B.%+"5"c% ='"5B9:;%54"5%4"7%K..,%
07.E%59%$,5.C:"5.%K$9;.E$/"'%9,59'9C$.7%7=",,$,C%
;0'5$='.% E9;"$,7M% I4$'.% 90:% "==:9"/4% "'79%
E."'7%J$54%9,59'9C2%$,5.C:"5$9,)%"'K.$5%J."R)%$5%
E$BB.:7%B:9;%54.%"K9#.%"==:9"/4.7%$,%54"5%$5%$7%
C9"'% E:$#.,M% I.% E.B$,.% "% 7.5% 9B% 4$C4N'.#.'%
=:9=.:5$.7% 9B% $,5.:.75% K"7.E% 9,% 54.% R$,E7% 9B%
L0.75$9,7%J.%J",5%54.%7275.;%59%K.%/"="K'.%9B%
",7J.:$,C%",E%E9%54.%$,5.C:"5$9,%J$54%:.7=./5%
59%54.7.%=:9=.:5$.7M% %

I4$'.% 90:% "==:9"/4% $7% 75$''% $,% $57% $,B",/2)%
=:.'$;$,":2% :.70'57% 749J% 54"5% $5% .,"K'.7%
9,59'9C$.7%59%K.%$,5.C:"5.E%$,59%54.%OA%7275.;%
J$54%;$,$;"'%/4",C.7%J4$'.%70==9:5$,C%$,5.:9N
=.:"K$'$52% K.5J..,% 9,59'9C$.7% J$54% E$BB.:.,5%
75:0/50:.7% "7% 749J,% $,% 7./5$9,% *M(M%I4$'.% 54.%
$,5.:9=.:"K$'$52% 70==9:5.E% $7% "% J."R% B9:;% 9B%
$,5.C:"5$9,)% $5% 7..;7% "==:9=:$"5.% B9:% OA%
7275.;7% 54"5% ,..E% 59% /9,7$E.:% 7.#.:"'% '":C.%
9,59'9C$.7%9B%E$BB.:.,5%75:0/50:.7M% %

I.%='",%59%.V5.,E%54.%OA%7275.;%59%4",E'.%
;9:.% L0.75$9,% 52=.7)% ",7J.:$,C%J4$/4%J90'E%
,95% 9,'2% :.L0$:.% :.5:$.#"'% 9B% $,B9:;"5$9,% K05%
"'79% E..=% :."79,$,C% 79% 54"5% 54.% 7275.;% /",%
.BB./5$#.'2%"77$75%=427$/$",7%$,%54.$:%5"7R7M% %

!,K2+M4$73$6$2%9"

I.%":.%C:"5.B0'%59%6$/4".'%3$,5.R%",E%&"5:$/R%
F:,75% B:9;% 54.% ].:;",% !.7.":/4% <.,5.:% B9:%
A:5$B$/$"'% D,5.''$C.,/.% T+QdDU% B9:% 54.$:%
/9,5:$K05$9,%59%54$7%J9:R)%",E%59%54.%",9,2;N
907%:.B.:..7%B9:%54.$:%#"'0"K'.%/9;;.,57M% %

I$N$*$2,$9"

(M 39J")%?MQM[%d,9J'.EC.%!.=:.7.,5"5$9,[%P9C$/"')%
&4$'979=4$/"'%",E%<9;=05"5$9,"'%Q90,E"5$9,7M%
S:99R7\<9'.%T*eeeUM% %

*M !977.)%<M)%d0;":)%AM)%6.8$,9)%?MPM1M%?:M)%<99R)%
+MPM)%+.5J$'.:)%PM-M)%",E%3;$54)%SM[%A%35:"5.C2%
B9:% D;=:9#$,C% ",E% D,5.C:"5$,C% S$9;.E$/"'%
`,59'9C$.7M% D,% &:9/..E$,C7% 9B% A6DA% 32;=M%
T*ee_U%aYf aZYM% %

YM !977.)% <M)% 6.8$,9)% ?MPM1M% ?:M[% A% :.B.:.,/.%
9,59'9C2% B9:% K$9;.E$/"'% $,B9:;"5$/7[% 54.%
Q90,E"5$9,"'% 69E.'% 9B% A,"59;2M% ?M% S$9;.EM%
D,B9:;M%YaTaU%T*eeYU%Zbc _eeM% %

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
c% %455=[\\'$,R.E'$B.E"5"M/9;\%
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3(5#6#/#-6! !
!
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!"#$%&#'()*$+#+,%'-(%*(.'/#$01/2'(3*4+25/$%+*(
6'10*+#+,78(!+$%9/$%+*-(/*:(;'1+55'*:/$%+*(

4+2()*$+#+,7(!/&&%*,(/*:(<#%,*5'*$( (

!"#$%&'()$*+&,-)./$0&1"2-3-2*+&')-.440&5-$%6+&'4.4)&78&94/*+&,(%-#&:4)2-*&
*;<<4%.()4&=4</%"#">?&@-AB+&C-%&5"B4+&!;+&DC;&

6,%"848B$B&!4%.4)+&E)$>/.&C.-.4&D%$F4)B$.?+&G-?."%+&HI+&DC;& &

<=-$2/1$>&J#4<.)"%$<&I4-#./&K4<")3B&LJIKM+&'4)B"%-#&I4-#./&K4<")3B&L'IKM+&3-.-&-%-#?B$B&
-%3& $%.4>)-.$"%& /-F4& 424)>43& -B& 04?& N$4<4B& $%& ./4& 34#$F4)?& "O& P(-#$.?& /4-#./& <-)48&
Q%.4>)-.$"%& "O& /4.4)">4%4"(B& B"()<4B& "O& N-.$4%.& $%O")2-.$"%+& 3"2-$%B& "O& /4-#./<-)4&
$%O")2-.$"%+& -%3& -BB"<$-.43& "%."#">$4B& A)$%>B& -A"(.& $2N").-%.& P(4B.$"%B8& =/$B& N-N4)&
4%(24)-.4B&(N"%&B"24&"O&./4&$BB(4B&"O&"%."#">?&-#$>%24%.+&2-NN$%>+&-%3&2".$F-.$"%B&O")&
./4&%443&"O&$%.4>)-.$"%&R$./&)4BN4<.&."&N-.$4%.&/4-#./&<-)48&S"&B$%>#4&"%."#">?&$B&B(OO$<$4%.&."&
244.& ./4& >)"R$%>& %443B& "O& ."3-?B& /4-#./<-)4& -%3& ./4& "%."#">$4B& ./-.& 4T$B.& ."3-?& 2(B.&
./42B4#F4B& A4& $%.4>)-.43& .">4./4)& O")& B(NN").& "O& 3-.-& $%.4>)-.$"%& -%3& -%-#?B$B8&E4& -#B"&
2-04&-&)4<"224%3-.$"%&"%&"%4&N".4%.$-#&B"#(.$"%8& &

?'7@+2:-8& U$"243$<-#& H%."#">$4B+& H%."#">?& V-NN$%>+& H%."#">?& ;#$>%24%.+& I4-#./<-)4&
Q%O")2-.$"%&=4</%"#">?+&U@HHVC& &

A( (3*$2+:"1$%+*( (

;B& ./4& /4-#./<-)4& $%3(B.)?& 2"F4B& ."R-)3B&
R$34)& -3"N.$"%& "O& I4-#./<-)4& Q%O")2-.$"%&
=4</%"#">?&LIQ=M&B"#(.$"%B&B(</&-B&J#4<.)"%$<&
I4-#./& K4<")3B& LJIKBM& -%3& '4)B"%-#& I4-#./&
K4<")3B&L'IKBM+&3-.-&-%-#?B$B&-%3&$%.4>)-.$"%&
/-B&424)>43&-B&-&B$>%$O$<-%.&<"2N"%4%.&$%&./4&
34#$F4)?& "O& P(-#$.?& /4-#./<-)4& B4)F$<4B8& W")&
4T-2N#4+& N-.$4%.& 3-.-& <-%& <"24& $%& JVK&
B?B.42B+&R/$</&<-N.()4&.)4-.24%.B+&B?2N."2B+&
-%3&3$B4-B4B8&Q.&<-%&-#B"&<"24&O)"2&'IKB+&B(</&
-B&1"">#4&I4-#./*&-%3&V$<)"B"O.&I4-#./:-(#.6+&
-%3& "./4)& /4-#./& -%3& R4##%4BB& -NN#$<-.$"%B+&
B(</&-B&@$F4C.)"%>X&-%3&=)$-#YZ+&./-.&<-N.()4&
-33$.$"%
-B& #$O4B.?#4& </"$<4B& -%3& 3$4.8& QO& ./4B4& 3-.-&
B"()<4B& -)4& N)"N4)#?& $%.4>)-.43+& ./4%&R4& <-%&
A4>$%& ."& )4-#$[4& -NN#$<-.$"%B& ./-.& R$##& 4%-A#4&
/4-#./<-)4& N)"F$34)B& ."& 4OO4<.$F4#?& -%BR4)&
P(4B.$"%B&B(</&-B\& &
*8& E/-.&.)4-.24%.B&R4)4&-32$%$B.4)43&."&"./4)&

N-.$4%.B&R$./&B$2$#-)&/4-#./&<"%3$.$"%B]& &
!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
*& /..N\^^/4-#./8>"">#48<"2&
6& /..N\^^/4-#./F-(#.82$<)"B"O.8<"2&
X& /..N\^^#$F4B.)"%>8<"2&
Z& /..N\^^.)$-#T8<"2&

68 E/-.&R-B& ./4&4OO$<-<?&"O&B(</& .)4-.24%.B&
R/4%& -32$%$B.4)43& ."& N-.$4%.B& R$./& -&
>$F4%&N/?B$"#">$<-#&N)"O$#4]& &

X8 E/-.& 243$<-.$"%B& -)4& <())4%.#?& A4$%>&
N)4B<)$A43&."&./4&N-.$4%.&-%3&/"R&3"&./4?&
<"%B.)-$%&-F-$#-A#4&.)4-.24%.&"N.$"%B]& &

Z8 I"R&<-%&"%4&24-%$%>O(##?&O$%3&-%3&(.$#$[4&
./4& F-B.& -2"(%.B& "O& 243$<-#& 0%"R#43>4+&
B(</& -B& <"3$O$43& 243$<-#& F"<-A(#-)$4B+&
B<$4%.$O$<& N(A#$<-.$"%B+& -%3& O$%3$%>B& O)"2&
<#$%$<-#& .)$-#B+& -F-$#-A#4& $%& ./4& N(A#$<&
3"2-$%]& &

_8 I"R& <-%& ./4& /4-#./& -%3& R4##%4BB&
$%O")2-.$"%& B.")43& A?& -& N-.$4%.& $%& 'IKB&
-%3&"./4)&'IK`A-B43&-NN#$<-.$"%B&A4&(B43&
."&$2N)"F4&./4&P(-#$.?&"O&<-)4]& &
C(</& -NN#$<-.$"%B& <-%& N".4%.$-##?& B-F4&

A$##$"%B&"O&3"##-)B&$%&/4-#./<-)4&<"B.B&a*6b+&R/$#4&
$2N)"F$%>&./4&P(-#$.?&"O&<-)48& &

U$"243$<-#& "%."#">$4B& N)"F$34& -& N)"2$B$%>&
B"#(.$"%& O")& $%.4>)-.$%>& ./4B4& /4.4)">4%4"(B&
3-.-&B"()<4B&A?&N)"F$3$%>&-&<"22"%&F"<-A(#-)?&
L-%3& O)-24R")0M& ."& 4%-A#4& $%.4)"N4)-A$#$.?+&
)4B"#F4& -2A$>($.?+& 4.<8& I"R4F4)+& %"& B$%>#4&
"%."#">?& $B& B(OO$<$4%.8& Q%B.4-3+& 2(#.$N#4&
"%."#">$4B&2(B.&A4&<"2A$%43&$%&N)-<.$<4&."&O(##?&



)4-#$[4&24-%$%>O(#& $%.4>)-.$"%&-%3&-%-#?B$B&"O&
3-.-& $%& ./4& /4-#./<-)4& 3"2-$%8& I4%<4+& ./4&
"%."#">$4B& ./42B4#F4B&2(B.& O$)B.&A4& $%.4>)-.43&
A4O")4& ./4?& <-%& B(NN").& ./4& %4<4BB-)?& 3-.-&
$%.4>)-.$"%&-%3&-%-#?B$B8& &

=/$B& N-N4)& O"<(B4B& "%& ./4& .4</%$<-#&
</-##4%>4B& $%& $%.4>)-.$%>& 2(#.$N#4& "%."#">$4B+&
-%3& .-04B& ./4& N"B$.$"%& ./-.& 4T$B.$%>& "%."#">?&
-#$>%24%.& B"#(.$"%B& <-%& N)"F$34& -& F$-A#4&
B"#(.$"%&."&./$B&4%38& &

B( ()*$+#+,7(!/&&%*,(/*:(
<#%,*5'*$8(!+$%9/$%+*(/*:(
C"22'*$(<&&2+/10'-( (

-BN4<.B& "O& /$B^/4)& /4-#./& L48>8& 243$<-.$"%B+&
/4-#./& <"%3$.$"%B+& N)$")& .)4-.24%.B+& 4.<M& -%3&
<-%& <"24& O)"2& 2(#.$N#4& B"()<4B& L48>8& JVK&
B?B.42B+& 'IK& -NN#$<-.$"%B+& 4.<M8& Q%.4>)-.$%>&
./$B& $%O")2-.$"%& $%."&-&<"/4)4%.&F$4R&)4P($)4B&
<"2A$%$%>&2(#.$N#4&"%."#">$4B&B(</&-B\& &

CSHVJG& !=& a*cb& $B& -%& B?B.42-.$<&
")>-%$[-.$"%& "O& 243$<-#& .4)2$%"#">?&
<"%.-$%$%>& $%O")2-.$"%& )4#-.43& ."& 243$<-#&
<"%3$.$"%B+& N)"<43()4B+& N/-)2-<(4.$<-#B+&
4.<8& &
KTS")2& adb& N)"F$34B& -& F"<-A(#-)?& O")&
%")2-#$[43& %-24B& O")& <#$%$<-#& 3)(>B8& Q.& $B&
$%.4%343& ."& <"F4)& -##& N)4B<)$N.$"%&
243$<-.$"%&$%&./4&D%$.43&C.-.4B8&Q.&<"%.-$%B&
./4&-<.$F4& $%>)43$4%.B+&B.)4%>./B+&-%3&3"B4&
O")2&<"2N)$B$%>&./-.&3)(>8& &
V4CI& LV43$<-#&C(Ae4<.&I4-3$%>BM& aXb& $B& -&
#-)>4& -%3& 4TN-%B$F4& <"%.)"##43& F"<-A(#-)?&
O")&$%34T$%>&243$<-#&e"()%-#B+&-).$<#4B+&-%3&
A""0B8& &
Q!G`*f& LQ%.4)%-.$"%-#& C.-.$B.$<-#&
!#-BB$O$<-.$"%& "O& G$B4-B4B& -%3& K4#-.43&
I4-#./& ')"A#42B& *f./& K4F$B$"%M& a6b& $B& -&
<"##4<.$"%& "O& <"34B& BN4<$O?$%>& 3$B4-B4B+&
B?2N."2B+& O$%3$%>B+& <"2N#-$%.B+& 4.<8& -B&
34O$%43&A?& ./4&E")#3&I4-#./&H)>-%$[-.$"%&
LEIHM8& &
14%4&H%."#">?&L1HM&aZb&$B&-&(%$O$43&"%."#">?&
34B$>%43& ."& )4N)4B4%.& ./4& >4%4& -..)$A(.4B&
-<)"BB&-##&BN4<$4B8&W()./4)2")4+&./4&>"-#&"O&
./$B&"%."#">?&4OO").&$B&."&34F4#"N&-&<"%.)"##43&
F"<-A(#-)?+&-%%".-.4&>4%4&$%O")2-.$"%+&-%3&
N)"F$34&-&B4.&"O&(B4O(#&.""#B&O")&-<<4BB&."&./4&

>4%4.$<&$%O")2-.$"%8&=/4&1H&$B&-&N-).&"O&-&
#-)>4)& $%$.$-.$F4+& ./4& HN4%& U$"243$<-#&
H%."#">$4B+& ."& <)4-.4& <"%.)"##43& F"<-A(#-`
)$4B& O")& (B4& A4.R44%& B4F4)-#& A$"243$<-#&
3"2-$%B8& &
;& %(2A4)& "O& 4OO").B& B(</& -B& DV@C& acb+&

H `!-)4&G-.-&
G$<.$"%-)?& a*b& /-F4& .)$43& ."& <"%B"#$3-.4&
2(#.$N#4& "%."#">$4B8& E/$#4& ./4B4& 4OO").B& 3"&
N)"F$34& 2-NN$%>B& A4.R44%& 3$OO4)4%.& A$"`&
243$<-#& "%."#">$4B+&/4-#./`<-)4&N)"F$34)B& B.$##&
O-<4&B4F4)-#&</-##4%>4B&R/4%&$%.4>)-.$%>&./4$)&
N)"N)$4.-)?& F"<-A(#-)?& -%3& N)"<4BB4B& R$./&
./$)3`N-).?& A$"243$<-#& "%."#">$4B8& =/4B4&
</-##4%>4B& )-%>4& O)"2& B?%.-<.$<& 3$OO4)4%<4B&
L48>8& 3$OO4)4%.& .4)2$%"#">$4B+& %-2$%>& <"%F4%`
.$"%B+& -%3& O")2-.BM& ."& 344N4)& B42-%.$<&
3$OO4)4%<4B& L48>8& 3$OO4)4%.& >)-%(#-)$.?& O")&
2"34#$%>&B.4NB&$%&-&243$<-#&N)"."<"#M8&E/-.&$B&
)4P($)43&-)4&B"#(.$"%B&./-.&<-%&>4%4)-.4&./4B4&
2-NN$%>B& 4$./4)& -(."2-.$<-##?& ")& R$./&
2$%$2-#&/(2-%&4OO").8& &

H%."#">?&2-NN$%>&-%3&-#$>%24%.&/-B&A44%&
-%&-<.$F4&-)4-& "O& )4B4-)</8&:-)$"(B& B.)-.4>$4B+&
$%<#(3$%>& 2-</$%4& #4-)%$%>+& )(#4& A-B43&
2-NN$%>+& -%3& #">$<& 3)$F4%& O)-24R")0B+& /-F4&
A44%& -3"N.43& ."& -33)4BB& ./4& </-##4%>4& "O&
"%."#">?&2-NN$%>8&E4&A)$4O#?&$##(B.)-.4&B"24&"O&
./4& )4B4-)</& ./-.& /-F4& 42N#"?43& ./4B4&
.4</%$P(4B8&V-</$%4&#4-)%$%>&-NN)"-</4B&/-F4&
A44%& (B43& $%& @4-)%$%>& C"()<4& G4B<)$N.$"%&
L@CGM&a*fb8&@CG&42N#"?B&-&2(#.$`B.->4&#4-)%$%>&
-NN)"-</&-%3&4TN#"$.B&A"./&./4&B</42-&-%3&./4&
3-.-8& =/4& H%."#">?& Q%.4>)-.$"%& C?B.42& LHQCM&
agb&-3"N.B&-&P(4)?&A-B43&-NN)"-</&-%3&42N#"?B&
34B<)$N.$"%& #">$<& A-B43& .4</%$P(4B8& ;& /?A)$3&
-NN)"-</+& 42N#"?$%>& )(#4B& -%3& #4-)%$%>& $B&
3$B<(BB43& $%& a**b8& Q%& -33$.$"%& ."& ./4B4&
.4</%$P(4B+& $34-B& O)"2& ./4& -)4-& "O& 3-.-A-B4&
B</42-&2-.</$%>&/-F4&-#B"&A44%&-3"N.43&$%&./4&
<"%.4T.&"O&"%."#">?&2-NN$%>8&;&B()F4?&"O&B(</&
-NN)"-</4B&$B&N)4B4%.43&$%&a*_b8& &

Q%& >4%4)-#+& "%."#">?& 2-NN$%>& <-%& A4&
<#-BB$O$43&$%."&./)44&<-.4>")$4B&ahb\& &
*8 1#"A-#&"%."#">?&F$4R&."&#"<-#&"%."#">?&F$4R\&

;%&4T-2N#4&"O&./$B&R"(#3&A4&./4&2-NN$%>B&
A4.R44%& -%& "%."#">?& 34B<)$A$%>& -&

2$%"#">?& -%3&
<#$%$<-#& N-./R-?B& ./-.& (B4& -& F$4R& "O&
C%"V43+&R$./&C%"V438& &

68 C42-%.$<& 2-NN$%>B& A4.R44%& #"<-#& -%3&
.-)>4.&4%.$.$4B\&;%&4T-2N#4&R"(#3&$%<#(34&



./4&2-NN$%>B&A4.R44%&-%&"%."#">?&O")&3)(>&
O")2(#-)?& -%3& -%& "%."#">?& O")& <#$%$<-#&
N-./R-?B+&R/4)4&-&3)(>&L-&B"()<4&4%.$.?M&$B&
2-NN43&"%."&-&243$<-.$"%& L.-)>4.&4%.$.?M8&
H%<4&./4&2-NN$%>&$B&3"%4+&./4&.)-%BO")243&
4%.$.?&<-N.()4B& ./4&N)"N4).$4B&"O& ./4&3)(>&
O)"2& ./4& B"()<4& "%."#">?& -%3& ./4& 3"B->4&
$%O")2-.$"%& O")& -& N-).$<(#-)& 243$<-#&
<"%3$.$"%&O)"2&./4&.-)>4.&"%."#">?8& &

X8 V-NN$%>B& ."& 4%-A#4& "%."#">?& )4`(B4& A?&
$%.4>)-.$"%& -%3& -#$>%24%.\& ;%& 4T-2N#4&
R"(#3& A4& ./4& 2-NN$%>B& ."& $%.4>)-.4&
2(#.$N#4& <#$%$<-#& N-./R-?& "%."#">$4B& "O&
B$2$#-)& </)"%$<& 243$<-#& <"%3$.$"%B& ./-.&
R$##& /4#N& $%& $34%.$O?$%>& "F4)#-NN$%>&
<"%<4N.B&-%3&B?%"%?2B8& &

D( (;'1+55'*:/$%+*( (

;NN)"-</4B&L34B<)$A43&$%&./4&N)4F$"(B&B4<.$"%M&
/-F4& B/"R%& N)"2$B$%>& )4B(#.B+& A(.& ./4$)&
-NN#$<-.$"%& /-B& A44%& #$2$.43& ."& -& O4R& N(A#$<&
"%."#">$4B8& =/4)4& $B& "%4& -NN)"-</& & $848&
U@HHVC& a*Xb& & R/$</& /-B& A44%& B(<<4BBO(##?&
-NN#$43&."&-#$>%$%>&3$BN-)-.4&"%."#">$4B&$%&./4&
@$%043& HN4%& G-.-& !#"(3& a_b& & -& E4A`B<-#4&
4OO").& ."& $%.4>)-.4& F"<-A(#-)?& O)"2& 3$F4)B4&
B"()<4B& -%3& N)"F$34)B+& )-%>$%>& O)"2& 2(B$<&
"%."#">?&."&<"%B(24)&A(B$%4BB&<-.4>")$4B8&E4&
)4<"224%3&./4&<"%B$34)-.$"%&"O&U@HHVC&-B&-&
N"BB$A#4& 4%>$%4& O")& -#$>%$%>& 3$BN-)-.4&
A$"243$<-#&"%."#">$4B8& &

U@HHVC&$B&-&B?B.42&O")&>4%4)-.$%>&#$%0B&
A4.R44%& <#-BB& /$4)-)</$4B& A4.R44%& .R"&
"%."#">?&B</42-B8&Q%&./4&<"%.4T.&"O&./4&@$%043&
HN4%& G-.-& !#"(3& L@HG!M+& U@HHVC& (B4B&
E$0$N43$-&."&<)4-.4&-%&$%$.$-#&B4.&"O&<-.4>")$4B&
O")&./4&>$F4%&<"%<4N.B&-%3&(B4B&./4&<"2N-)$B"%&
"O&./4&>4%4)-.43&<-.4>")$4B&-B&-&A-B$B&O")&#$%0&
>4%4)-.$"%8& D%#$04& 2-%?& "O& ./4& <())4%.&
-NN)"-</4B+&U@HHVC&(B4B&./4&3-.-&)4B"()<4B&
-F-$#-A#4& "%& ./4&E4A& -B& -& N"$%.& "O& )4O4)4%<4&
3()$%>& ./4& .-B0B& "O& 2-NN$%>& -%3& -#$>%24%.8&
W")& 4T-2N#4+& U@HHVC& (B4B& E$0$N43$-& ."&
34)$F4&-&<-.4>")?&/$4)-)</?&O")&./4&<"%<4N.B&$%&
./4& "%."#">$4B8& =/4& -A$#$.?& "O& ./4& B?B.42& ."&
$34%.$O?& -%3& #4F4)->4& "%& %"%`.)-3$.$"%-#& -%3&
"N4%& 3-.-& B"()<4B&2-04B& $.& -& O#4T$A#4& O)-24`
R")0& O")& -#$>%24%.+& R/$#4& -#B"& )43(<$%>& ./4&
34N4%34%<?&"%&./4&3"2-$%&2"34#B8&=/4&#-..4)&
-3F-%.->4&$B&B$>%$O$<-%.&-%3&-##"RB&U@HHVC&
."&34#$F4)&/$>/4)&P(-#$.?&2-NN$%>B8& &

;'4'2'*1'-(

*8& & XV& I4-#./<-)4& G-.-& G$<.$"%-)?& LXV& IGGM8&
/..N\^^RRR8X2.<B8<"2^N)"3(<.B^&/338& &

68& & Q%.4)%-.$"%-#& !#-BB$O$<-.$"%& "O& G$B4-B4B+& *f./&
K4F$B$"%8& &
/..N\^^RRR8R/"8$%.^&<#-BB$O$<-.$"%B^$<3^4%^8& &

X8& & V4CI&LV43$<-#&C(Ae4<.&I4-3$%>B8&
/..N\^^RRR8%<A$8%#28%$/8>"F^24B/8& &

Z8 =/4&14%4&H%."#">?8&
/..N\^^RRR8>4%4"%."#">?8")>^8& &

_8& & !8&U$[4)+&=8&I4-./+&-%3&=8&U4)%4)B`@448&@$%043&
3-.-`./4&B.")?&B"&O-)8&!"#8$%8$&'()"#*+$,'-$!".8$
&/0#8+&_LXM\* 66+&6ffh8& &

c8& &
B?B.42& LDV@CM\& $%.4>)-.$%>& A$"243$<-#&
.4)2$%"#">?8& 12+3'*+$ )+*40$ 5'0')5+6+& X6LB(NN#&
*M\G6cd+&6ffZ8& &

d8& & H8& U"34%)4$34)8& :$B(-#$[-.$"%& .""#B& O")& ./4&
`S-FM+&

./4&14%4&H%."#">?&L14%S-FM+&-%3&KTS")28&Q%&
72()"0$ )"4$ #6'$ &'()"#*+$ ,'-$ 78!9$
,:5;06:<+&6ffc8& &

g8& & G8&!-#F-%4B4+&18&G4&1$-<"2"+&-%3&V8&@4%[4)$%$8&
;& O)-24R")0& O")& "%."#">?& $%.4>)-.$"%8& Q%& =6'$
>('5?*"?$ &'()"#*+$ ,'-&'3'+#'4$ @)<'50$ .5:($
#6'$ A*50#$ &'()"#*+$ ,'-$ ,:5;*"?$ &/(<:0*2(+&
N->4B&6f* 6*Z+&6ff68& &

h8& & S8& !/"$+& Q8& C"%>+& -%3& I8& I-%8& ;& B()F4?& "%&
"%."#">?& 2-NN$%>8& B8C$ &*?(:4$ D'+:54+&
X_LXM\XZ Z*+&6ffc8& &

*f8& &;8&G"-%+&'8&G"2$%>"B+&-%3&;8&I-#4F?8&@4-)%$%>&
."& 2-.</& ./4& B</42-B& "O& 3-.-& B"()<4B\& ;&
2(#.$B.)-.4>?& -NN)"-</8& C)+6*"'$ 9')5"*"?+&
_fLXM\6dh Xf*+&6ffX8& &

**8& &V8&J/)$>+&C8&C.--A+&-%3&98&C()48&U"".B.)-NN$%>&
"%."#">?&-#$>%24%.&24./"3B&R$./&;'WJ@8&=6'$
&'()"#*+$,'- !&,8$EFFG+&N->4B&*gc 6ff+&6ff_8& &

*68& &K8&I$##4B.-3+&58&U$>4#"R+&;8&U"R4)+&W8&1$)"B$+&K8&
V4$#$+&K8&C<"F$##4+&-%3&K8&=-?#")8&!-%&4#4<.)"%$<&
243$<-#&)4<")3&B?B.42B&.)-%BO")2&/4-#./&<-)4]&

7')3#6$B )*50+&6ZL_M\**fX+&6ff_8& &
*X8& &'8&5-$%+&'8&I$.[#4)+&;8&C/4./+&,8&:4)2-+&-%3&'8&

94/8&H%."#">?&-#$>%24%.&O")& #$%043&"N4%&3-.-8&
=6'$&'()"#*+$,'- !&,8$EFHF+&N->4B&Zf6 Z*d+&
6f*f8& &

*Z8& &;8&K4<.")+&58&K">4)B+&'8&7-%B.)-+&-%3&J8&:-%&G4)&
I-)$%>8& HN4%1;@JS\& "N4%& B"()<4& 243$<-#&
.4)2$%"#">?& -%3& .""#B8& ;24)$<-%& V43$<-#&
Q%O")2-.$<B&;BB"<$-.$"%+&6ffX8& &

*_8& &'8& C/F-$0"& -%3& 58& J([4%-.8& ;& B()F4?& "O&
B</42-`A-B43& 2-.</$%>& -NN)"-</4B8& %:25")3$
:"$I)#)$&'()"#*+0$!J+&N->4B&*Zc *d*+&6ff_8& &

*c8& &,8&CN-<02-%+&,8&!-2NA4##+&4.&-#8&CSHVJG&!=\&
-& )4O4)4%<4& .4)2$%"#">?& O")& /4-#./& <-)48& Q%&
@5:+''4*"?0$ :.$ #6'$ BC!B$ )""2)3$ .)33$
0/(<:0*2(+& N->4& cZf8& ;24)$<-%& V43$<-#&
Q%O")2-.$<B&;BB"<$-.$"%+&*hhd8& &



!"#$%&'()&*("+,-"',*./,0/%%,1+*"%"23,,

!"#$%&'(")#*+,*-./012234*-)2$%%1*51)/6)274*89)2$1*:#)21/634*;"1"$6*-1/<''#3*4*
=)##>*-))"1/?4*@1A$6*B%.9$C;.&")#21/6D4*!1#2'*='#/$1$74*82)E1/6)#*@,*@$)"2F**

3G1H#)/I)*J)#K)2)>*L1&$'/12*G1M'#1&'#>4*J)#K)2)>4*!84*N;8*
7B#)0'/*5)12&"*1/6*;I$)/I)%*N/$A)#%$&>4*O'#&21/64*BP4*N;8*

?=")*+1IK%'/*G1M'#1&'#>4*J1#*51#M'#4*-Q4*N;8*
D=")*N/$A)#%$&>*'R*!19M#$60)4*!19M#$60)4*NS*

FN/$A)#%$&>*1&*J.RR12'4*J.RR12'4*LT4*N;8**

456*'&7*8*B/)*'R*&")*(#)9$%)%*'R*&")*BJB*U'./6#>*$%*&"1&*6)A)2'(9)/&*'R*1/*'#&"'0'/12*%)&*'R*
'/&'2'0$)%*H$22*$/I#)1%)*6'91$/*)E()#&*I'/&#$M.&$'/%*1/6*2'0$I12*$/&)#'()#1M$2$&>4*1/6*6)I#)1%)*
91$/&)/1/I)*H'#K2'16,*U'#*&")%)*#)1%'/%4*&")*!)22*B/&'2'0>*V!GW*$%*M)$/0*#)C)/0$/))#)6,*="$%*
(#'I)%%*#)X.$#)%*&")*)E&#1I&$'/*'R*%.MC9'6.2)%*R#'9*)E$%&$/0*BJB*'/&'2'0$)%4*H"$I"*(#)%)/&%*1*
/.9M)#*'R*(#1I&$I12*)/0$/))#$/0*I"122)/0)%,*=")%)*)E&#1I&)6*9'6.2)%*91>*M)*$/&)/6)6*&'*I'A)#*
1*/1##'H*'#*1*M#'16*%)&*'R*%()I$)%,*:/*166$&$'/4*1((2$I1&$'/%*1/6*#)%'.#I)%*&"1&*91K)*.%)*'R*&")*
!)22* B/&'2'0>* "1A)* (1#&$I.21#* 9'6.21#$<1&$'/* #)X.$#)9)/&%4* %.I"* 1%* &")* 1M$2$&>* &'* )E&#1I&*
I.%&'9* %.M%)&%* '#* ./$'/%* 'R* &")*!)22*B/&'2'0>*H$&"* '&")#*BJB* '/&'2'0$)%,* =")%)* )E&#1I&)6*
9'6.2)%*91>*M)*$/&)/6)6*&'*I'A)#*1*/1##'H*'#*1*M#'16*%)&*'R*%()I$)%4*H"$I"*(#)%)/&%*./$X.)*
I'9(2$I1&$'/%,*Y)* 6$%I.%%* %'9)* 'R* &")%)* #)X.$#)9)/&%4* 1/6* (#)%)/&* '.#* (#'0#)%%* &'H1#6%* 1*
I.%&'9$<1M2)* %$9(2)C&'C.%)*9'6.21#$<1&$'/* &''2* &"1&* 2)A)#10)%*)E$%&$/0*BYGCM1%)6* &''2%*1/6*
'()/%*.(*&")$#*.%)*R'#*&")*!G*1/6*'&")#*'/&'2'0$)%**
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)*99*&! %&A! (MH(>-(A! %&&*-%-'*&!
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>+,%-*,1! *I! -0(! *&-*$*25! >%&! %AA! *95#71*% ".%
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-0(!-(,9!A(&*-(1!%&A!C0%-!'-1!'&-(&A(A!+1%2(!
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-(,9/! H,(@(&-'&2! -0(! &((A! I*,! -(A'*+1!
9%HH'&21! <(-C((&! -(,91! C'-0! -0(! 1%9(!
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F( @+>/+23)#.&(1.$#20G( (
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W/!
%&A!-0(!"'>0%($!F9'-0!Q*+&A%-'*&! I*,!N(%$-0!
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0--H[\\A+<$'&>*,(6*,2\A*>+9(&-1\A>(1\6! !
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..6! T0(!?%>>'&(!P&-*$*25/!
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E6! fM-,%>-'&2! 9*A+$(1! I,*9! *&-*$*2'(1[! ;!
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M1$ T&'"H$ @1H-@2-&$ @2-$ &-<-E#"@$ 1"@1<1H')#<$
)<#((-(+$9KU$'"@-H&#@-($@2-$2'H2R<-E-<$)<#((-($1.$
.'E-$ U4U$ X1B"5&/$ &-.-&-")-$ 1"@1<1H'-($ B"5-&$
@2-$.&#A-;1&C$1.$@2-$4#(')$X1&A#<$U"@1<1H/S$$

M2-$X1B"5#@'1"#<$%15-<$1.$!"#@1A/$
VX%!W$V=WY$&'&(!"#$&)*+'(#(#+%$$

M2-$:-<<$U"@1<1H/$V:9W$Z`+$*c[Y$$+))*(,-+%$$

M2-$7&1@-'"$U"@1<1H/$V70UW$Z**[Y$-.!(+#'%$

8-"-$U"@1<1H/$:-<<B<#&$:1A?1"-"@$

V8UY::W$Za[Y$$+))/)&.*$!"-!'+'(%$$

8-"-$U"@1<1H/$4'1<1H')#<$7&1)-(($
U"@1<1H/$V8UY$47W$Za[Y$-.!$+%%+%$$

!"$ -N@-"('E-$ &-E'-;$ 1.$ @2-$ ?&'A#&/$
<'@-&#@B&-$ ;#($ B(-5$ @1$ H-"-&#@-$ #$ <'(@$ 1.$ #<<$
&-<-E#"@$ -"@'@'-(S$ M2-$ F#@'1"#<$ :-"@-&$ .1&$
4'1A-5')#<$ U"@1<1H/$ 4'1?1&@#<$ V2@@?YddT'1$
?1&@#<ST'11"@1<1H/S1&HdW$ #"5$ @2-$ U"@1<1H/$
911CB?$G-&E')-$V2@@?Ydd;;;S-T'S#)SBCd$1"@1<1H/R$
<11CB?dW$ ;-&-$ @2-"$ B(-5$ @1$ '5-"@'./$
)1&&-(?1"5'"H$ @-&A($ '"$ -#)2$ 1.$ @2-$ &-.-&-")-$
1"@1<1H'-(S$ L2-"$ &-<-E#"@$ @-&A($ ;-&-$ .1B"5+$
@2-/$ ;-&-$ 'A?1&@-5$ '"@1$ 9KUS$ L2-"$ "--5-5$
@-&A($;-&-$ "1@$ .1B"5+$ (?-)'.')$ #55'@'1"($ ;-&-$
A#5-$@1$9KU*S$$

X1&$ -#)2$ "-;$ @-&A+$ 9KU$ '")<B5-($ #$ .1&A#<$
5-.'"'@'1"$#"5$#$7BT$%-5$ '5-"@'.'-&$ (B??1&@'"H$
@2-$ 5-.'"'@'1"S$ L2-&-$ #??&1?&'#@-+$ @-&A($ #"5$
@2-'&$5-.'"'@'1"($;-&-$(BTA'@@-5$@1$@2-$&-<-E#"@$
&-.-&-")-$1"@1<1H/S$M2-$&-.-&-")-$1"@1<1H'-($@2#@$
(-&E-$ #($ #$ (1B&)-$ 1.$ @-&A($ .1&$ 9KU$ #<<$ B(-$ @2-$
#%0&$ &-<#@'1"$ #($ 5-.'"-5$ '"$ @2-$ U4U$ X1B"5&/$
0-<#@'1"$ U"@1<1H/$ V0UW$ Z*3[$ @1$ .1&A$ @2-'&$
2'-&#&)2/+$H&-#@</$.#)'<'@#@'"H$@2-$'"@-H&#@'1"$1.$
@2-'&$ @-&A($ '"@1$ #$ ('"H<-+$ )12-&-"@$ 2'-&#&)2/S$
M1$ )#?@B&-$ @2-$ (@&B)@B&#<$ #"5$ .B")@'1"#<$
)1""-)@'1"($ T-@;--"$ @2-$ E#&'1B($ -"@'@/$ @/?-(+$
@2-$ '"@-H&#@-5$9KU$2'-&#&)2/$ '($ -"&')2-5$;'@2$
#55'@'1"#<$&-<#@'1"($.&1A$@2-$0U$#"5$'@($?&1?1(-5$
-N@-"('1"$ V2@@?Ydd;;;S1T1.1B"5&/S1&Hd&1dW+$ #($
5-()&'T-5$T-<1;S$

B'' 2-0)*+0'

D('"H$ @2-$ #??&1#)2$ 5-()&'T-5$ #T1E-+$ ;-$ #&-$
5-E-<1?'"H$#"$1"@1<1H/$1.$@2-$'AAB"-$&-(?1"(-$
'"5B)-5$5B&'"H$<'E-&$'"QB&/S$KAAB"-$&-(?1"(-($
#&-$ '"$ H-"-&#<$ 2'H2</$ )1"@-N@$ 5-?-"5-"@$ #"5$
)#""1@$T-$5-()&'T-5$;'@21B@$(?-)'./'"H$#$;-<<R
5-.'"-5$ -"E'&1"A-"@S$ M2-$ <'E-&$ 'AAB"-$
&-(?1"(-$'"$?#&@')B<#&$'($)2#&#)@-&']-5$T/$<1)#<$
&-HB<#@'1"$ A-5'#@-5$ @2&1BH2$ '"@-&#)@'1"$
T-@;--"$ ?#&-")2/A#<$ #"5$ "1"$ ?#&-")2/A#<$
)-<<(S$M2B(+$@2-$.1)B($1.$9KU$'($'")<B('1"$1.$@2-$
(@&B)@B&#<$#"5$.B")@'1"#<$&-<#@'1"(2'?($T-@;--"$
@2-(-$)-<<$@/?-($#"5$@2-'&$)1A?1"-"@(S$M2'($'($
T-'"H$ #))1A?<'(2-5+$ #($ 5-()&'T-5$ #T1E-+$ T/$

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
*$ 9KU$ '($ T-'"H$ -")15-5$ B('"H$ @2-$ L-T$ U"@1<1H/$
9#"HB#H-$ VUL9W$ V2@@?Ydd;;;S;6S1&HdM0d1;<R
.-#@B&-(dW$#"5$7&1@eHe$V2@@?Ydd?&1@-H-S(@#".1&5S-5BdWS$'

!



-"&')2'"H$ #$ T#(')$ 2'-&#&)2/+$ )&-#@-5$ T/$
'A?1&@'"H$ ?1&@'1"($ 1.$ &-.-&-")-$ 1"@1<1H'-(+$
;'@2$ #$ )1A?<-N$ (-@$ 1.$ '"@&#R$ #"5$ '"@-&R
1"@1<1H')#<$ &-<#@'1"(S$ M2-$ T#(')$ 2'-&#&)2/$ 1.$
'"5-?-"5-"@$ )1"@'"B#"@($ '($ )&-#@-5$ @2&1BH2$
'A?1&@'"H$ @-&A($ .&1A$ @2-$ X%!+$ :9+$8U$::+$
#"5$70US$M2-$2'-&#&)2/$'($-"&')2-5$@1$(?-)'./$
@2-$&-<-E#"@$(@&B)@B&#<$.-#@B&-($1.$@2-$2-?#@')$
#)'"B($ T/$ #((-&@'"H$ #55'@'1"#<$ &-<#@'1"($ #($
5-()&'T-5$ T-<1;S$ K"$ @2-$ -N#A?<-$ @&'?<-($ @2#@$
.1<<1;+$ 1"@1<1H/$ @-&A($ #&-$ (21;"$ '"$ "1&A#<$
.1"@S$ M2-$ (1B&)-$ 1"@1<1H/$ '($ '"5')#@-5$ #($ #$
(BT()&'?@S$0U$ #"5$ ?&1?1(-5$0U$ &-<#@'1"($ #&-$
(21;"$'"$'@#<')(S$$

G1A-$ 1.$ @2-$ #"#@1A')#<$ (@&B)@B&-($ @2#@$
#&-$&-<-E#"@$@1$@2-$51A#'"$1.$9KU$T-<1"H$@1$#$
&-.-&-")-$ 1"@1<1H/$ 1.$ #"#@1A/S$ X1&$ -N#A?<-+$
;-$)#"$.'"5$'"$@2-$X%!$@-&A($.1&$@2-$%-&$+*!1*
2#%%+$ VX%!$ K>Yf6*f3W+$ 3+-&(#$* )&"#'&$ VX%!$
K>Y*=f__W$ #"5$ +'4!(3+)#/"* !1* 3+-&(3#$*
%#'/%!#4%$ VX%!$ K>Yf6*6`WS$ M1$ @21&1BH2</$
)2#&#)@-&']-$@21(-$#(?-)@($1.$@2-$2-?#@')$#)'"B($
&-<-E#"@$.1&$5-()&'T'"H$<'E-&$'AAB"-$&-(?1"(-(+$
#55'@'1"#<$'".1&A#@'1"$'($"--5-5S$X1&$-N#A?<-+$
@2-$X%!$51-($"1@$#))1B"@$.1&$@2-$.#)@$@2#@$@2-$
(?#)-$1.$>'((-$'($#"$#"#@1A')#<$(?#)-$T-@;--"$
@2-$2-?#@1)/@-$<#A'"#$#"5$@2-$-"51@2-<'BA$1.$
2-?#@')$ ('"B(1'5S$ D('"H$ &45&$+'(0(!$ &-<#@'1"$
.&1A$0U+$;-$)#"$)#?@B&-$(1A-$#(?-)@($1.$ @2-$
(?#@'#<$)1".'HB&#@'1"Y$

G?#)-$1.$>'((-X%!$&45&$+'(0(!$I-?#@')$
9#A'"#X%!$$

G?#)-$1.$>'((-X%!$&45&$+'(0(!$J"51@2-<'BA$1.$
I-?#@')$G'"B(1'5(X%!$

9KU$ &-\B'&-($ A1&-$ @2#"$ #"#@1A/S$ K"$
?#&@')B<#&+$ .B&@2-&$ 5-@#'<($ 1.$ @2-$ 2-?#@')$
#)'"B($ A')&1-"E'&1"A-"@$ )#"$ T-$ &-?&-(-"@-5$
T/$ (?-)'./'"H$ @2-$ )-<<B<#&$ #"5$ A1<-)B<#&$
)1A?1"-"@($ 1.$ @2-$ -"E'&1"A-"@S$ M2'($ '($ 51"-$
T/$ &-<#@'"H$ #"#@1A')#<$ -"@'@'-($ V.&1A$ @2-$
X%!W$ #"5$ )-<<B<#&$ #"5$ A1<-)B<#&$ -"@'@'-($
V.&1A$:9$#"5$70UWS$X1&$-N#A?<-+$@2-$(?#)-$1.$
>'((-$ '($ )2#&#)@-&']-5$ T/$ @2-$ ?&-(-")-$ 1.$
2-?#@')$ (@-<<#@-$ )-<<($ V)-<<($ ?<#/'"H$#$C-/$ &1<-$
'"$<'E-&$'"QB&/+$&-?#'&$#"5$'".<#AA#@'1"WY$

I-?#@')$G@-<<#@-$:-<<:9*$!'(&#'+40#'$G?#)-$1.$
>'((-X%!$

M2-$ )-<<$ @/?-($ @2#@$ ?#&@')'?#@-$ '"$ #"5$
&-HB<#@-$ <'E-&$ 'AAB"-$ &-(?1"(-($ #&-$
)2#&#)@-&']-5$ '"$ 9KU$ T/$ (?-)'./'"H$ @2-'&$
A1<-)B<#&$ #"5$ )-<<B<#&$ )1A?1"-"@$ ?#&@(S$ K"$
H-"-&#<+$ @2-$ 3&%0-&.($ &-<#@'1"$ '($ B(-5S$ :-<<R
(B&.#)-$ A1<-)B<-(+$ 21;-E-&+$ #&-$ (?-)'.'-5$
B('"H$@2-$3&%0-)&%"&0"+"6.&'+0-&.($&-<#@'1"+$
;2')2$ '($ 5-.'"-5$ #($ #$ (BTR&-<#@'1"$ 1.$ @2-$
3&%0-&.($&-<#@'1"S$JN#A?<-($'")<B5-Y$

7<#@-<-@:9$3&%0-&.($?<#@-<-@$#<?2#$H&#"B<-8U::$

OB?..-&$)-<<:9$3&%0-)&%"&0"+"6.&'+0-&.($
::0370U$

7<#@-<-@$#<?2#$H&#"B<-8U::$3&%0-&.(*g9!R370U$$$

K"$ #55'@'1"$ @1$ -"&')2'"H$ @2-$ (-@$ 1.$
&-<#@'1"($T-@;--"$'"5-?-"5-"@$)1"@'"B#"@($'"$
9KU+$ ;-$ -"&')2$ @2-$ &-<#@'1"($ T-@;--"$
'"5-?-"5-"@$)1"@'"B#"@($#"5$@2-$?&1)-((-($'"$
;2')2$ @2-/$ ?#&@')'?#@-S$ M2'($ '($ )&'@')#<$ .1&$
)#?@B&'"H$@2-$.B")@'1"#<$&-<#@'1"(2'?($#@$?<#/$
'"$#$<'E-&$'AAB"-$&-(?1"(-S$M1$-"#T<-$?&-)'(-$
)2#&#)@-&']#@'1"$ 1.$ @2-$ ?&1)-((-(+$ @2-/$ #&-$
5-.'"-5$ #($ <'E-&R(?-)'.')$ ?&1)-((-(S$ M2-/$ #&-$
@2-"$&-<#@-5$@1$H-"-&#<$@-&A($'"$8U$47$B('"H$
@2-$#%0&$1&$-&.(0!1$&-<#@'1"S$M2-$?&1)-((-($#&-$
@2-"$ )2#&#)@-&']-5$B('"H$ @2-$3&%0-&.(#$#-&'(+$
3&%0!/(-/($#"5$!$$/.%0#'$&-<#@'1"(+$;2')2$#&-$
B(-5$ @1$ (?-)'./$ @2-$ '"5-?-"5-"@$ )1"@'"B#"@($
@2#@$#&-$?#&@')'?#"@($'"$#$?&1)-((+$51;"(@&-#A$
?&1)-((-($@2#@$#&-$@&'HH-&-5$#$?&1)-((+$#"5$@2-$
<1)#@'1"($'"$;2')2$?&1)-((-($1))B&+$&-(?-)@'E-</S$
X1&$-N#A?<-+$#?1?@1@')$)-<<$)<-#&#")-$'($1"-$1.$
@2-$A#'"$A-)2#"'(A($'"E1<E-5$'"$A#'"@#'"'"H$
@2-$21A-1(@#('($1.$@2-$<'E-&$'AAB"-$&-(?1"(-S$
K"$ @2-$ <'E-&+$ OB?..-&$ )-<<$ #&-$ @2-$ )-<<$ @/?-($
'"E1<E-5$ '"$ @2'($ ?&1)-((S$ M2'($ '".1&A#@'1"$ '($
)#?@B&-5$'"$9KU$B('"H$@2-$.1<<1;'"H$(-@$1.$@&'?<-(Y$

9'E-&$#?1?@1@')$)-<<$)<-#&#")-9KU$#%0&$#?1?@1@')$
)-<<$)<-#&#")-8U47$

9'E-&$#?1?@1@')$)-<<$)<-#&#")-9KU$
3&%0-&.(#$#-&'($OB?..-&$)-<<:9$*

9'E-&$#?1?@1@')$)-<<$)<-#&#")-9KU$!$$/.%0#'$
G?#)-$1.$>'((-X%!$

OB?..-&$)-<<$)/@1C'"-$(-)&-@'1"8U47$3&%0!/(-/($
KXF$H#AA#70U

$



$
!"#$%&'()!"#$!$%&'(')*+!,!-./00%-1'&!'2!&10!'%&'(')*!034&'/!5/'&6)6!7!-1'84%)!&10!(490/!:;';&'&4.!.0((!.(0:/:%.0+!

M2-$ &-(B<@'"H$ &-?&-(-"@#@'1"$ )&-#@-($ #$
T&'5H-$ 1.$ C"1;<-5H-$ @2#@$ (?#"($ 5'(@'")@$
&-.-&-")-$ 1"@1<1H'-(+$ 1"@1<1H')#<$ @/?-(+$ #"5$
AB<@'?<-$<-E-<($1.$H&#"B<#&'@/S$

!((-&@'1"($ '"$ 9KU$ #&-$ )B&#@-5$ 1"$ @2-$
T#('($ 1.$ @2-$ &-<-E#"@$ ?&'A#&/$ <'@-&#@B&-$ #"5$
(B??1&@-5$ T/$ #((1)'#@-5$ 7%K>($ #"5$ @2-$
-E'5-")-$)15-$.&1A$@2-$JE'5-")-$:15-$U"@1<1H/$
V2@@?Ydd;;;S1T1.1B"5&/S1&Hd)H'R
T'"d5-@#'<S)H'h'5i-E'5-")-j)15-WS$$

C'' D#0<)00#/&'

4/$ &-?&-(-"@'"H$ #"$ 'AAB"-$ &-(?1"(-$ '"$ @2-$
)1"@-N@$ 1.$ #$ (?-)'.')$ 1&H#"+$ @2-$ 9KU$ #'A($ #@$
-N?#"5'"H$ @2-$ &-(1B&)-($ #E#'<#T<-$ .1&$
C"1;<-5H-$ &-?&-(-"@#@'1"$ '"$ @2-$ 51A#'"$ 1.$
<'E-&$ 'AAB"1<1H/S$ UB&$ H-"-&#<$ #??&1#)2$ )#"$
T-$(BAA#&']-5$'"$@2&--$(@-?(Y$

'W$$ (-<-)@'1"$1.$&-<-E#"@$1"@1<1H/$@-&A($.&1A$
)1AAB"#<$&-.-&-")-$1"@1<1H'-($@1$T11@R
(@&#?$1B&$#??<')#@'1"$1"@1<1H/+$

''W$$ -N?#"('1"$@1$.'<<$51A#'"$(?-)'.')$H#?($#.@-&$
(-<-)@'1"+$

'''W$$)1AT'"#@'1"$1.$1"@1<1H/$@-&A($1T@#'"-5$
@2&1BH2$(-<-)@'1"$#"5$-N?#"('1"$@1$)#?@B&-$
#$A1&-$5-@#'<-5$5-()&'?@'1"$1.$@2-$
?2-"1A-"#$#"5$?&1)-((-($@2#@$A#/$&-\B'&-$
)&1(('"H$AB<@'?<-$51A#'"($#"5$<-E-<($1.$
H&#"B<#&'@/S$

M2-$ -N#A?<-($ ?&-(-"@-5$ #T1E-$ #&-$
&-<#@'E-</$('A?<-$'<<B(@&#@'1"($1.$@2'($#??&1#)2S$

M2-/$ #&-$ -N#A?<-($ 1.$ &-?&-(-"@#@'1"$ 1.$
H&1B"5$.#)@(S$UB&$#'A$'($@1$T-$#T<-$@1$B(-$#"5$
&-.'"-$ @2-$ (1&@$ 1.$ C"1;<-5H-$ (1$ &-)1&5-5$ @1$
5-.'"-$ A1&-$ 5/"#A')#<</$ @2-$ .B&@2-&$ &-.'"-R
A-"@($'"$@2-$9KU$@#N1"1A/S$K"$?#&@')B<#&+$@2'($
'($ @1$ (B??1&@$ @2-$ 5-.'"'@'1"$ 1.$ (?-)'#<$ (BTR
)<#((-($ 1.$ T#(')$ )<#((-($ 1.$ <'E-&$ ?2/('1<1H')#<$
#"5$ 'AAB"1<1H')#<$ ?&1)-((-($ 1.$ 9KU$ '"$
#??<')#@'1"$ )1"@-N@(^$ .1&$ -N#A?<-+$ C'"5($ 1.$
)1""-)@-5$ ?#@21<1H'-($ B"5-&$ (?-)'.')$ )'&)BA(R
@#")-(S$X'HB&-$3$ '<<B(@&#@-($ (B)2$#$B(-$)#(-$ '"$
;2')2$9KU$;1B<5$#<<1;$)#?@B&'"H$@2-$5'..-&-")-$
'"$ @2-$ ?2/('1R?#@21<1H')#<$ &-(?1"(-($ @1$
5'..-&-"@$ )1")-"@&#@'1"($ 1.$ @2-$ T#)@-&'#<$
<'?1?1</(#))2#&'5-$V97GW$ '"$<'E-&S$M2-$&-(B<@$ '($
#"$ -N?<')'@$ #"5$ (?-)'.')$ <'"C#H-$ T-@;--"$
?2/('1<1H')#<$#"5$?#@21<1H')#<$A-)2#"'(AS$$



'
!"#$%&'*)!<=:>;(0!'2!;1*-4'(')4.:(!:%3!;:&1'(')4.:(!;/'.0--0-!/0;/0-0%&:&4'%!4%!"#$+!?1'8%!4%!&10!/0.&:%)@(:/!:/0!;/'.0--0-!

4%9'(903!4%!;1*-4'(')4.:(!:%3!;:&1'(')4.:(!.'%34&4'%-!A!"#$%&'(%&%"))*%&#$(*+&,*!-*.)$/*#0B+!
C10!://'8-!D0&800%!D'=0-!/0;/0-0%&!814.1!0%&4&40-!:/0!(4%E03!&')0&10/+!#%!4&:(4.!:/0!&10!-;0.424.!/0(:&4'%-!@-03+$

L-$ T-<'-E-$ @2#@$ 9KU$ A#/$ 2-<?$ '<<B(@&#@-$
@2-$ ?1@-"@'#<$ 1.$ 1"@1<1H')#<$ &-?&-(-"@#@'1"$ '"$
(B??1&@'"H$ @2-$ ()'-"@'.')$ B"5-&(@#"5'"H$ 1.$
<'E-&$ 'AAB"1<1H/S$GB)2$#$?1@-"@'#<+$ 21;-E-&+$
)#"$ T-$ .B<</$ #)2'-E-5$ 1"</$ @2&1BH2$ @2-$
5-E-<1?A-"@$ 1.$ #"$ #??<')#@'1"$ 1"@1<1H/$
'"@-H&#@'"H$ AB<@'?<-$ &-.-&-")-$ 1"@1<1H'-(S$ U"$
@2-$ 1"-$ 2#"5+$ (B)2$ '"@-H&#@'1"$ #<<1;($ .1&$ #$
5-@#'<-5$ #"5$ @#'<1&-5$ &-?&-(-"@#@'1"$ '"$ #$
(?-)'.')$ 51A#'"S$ U"$ @2-$ 1@2-&$ 2#"5+$ T-)#B(-$
(B)2$ #$ &-?&-(-"@#@'1"$ '($ T#(-5$ 1"$ A1&-$
H-"-&#<$ &-.-&-")-$ 1"@1<1H'-(+$ '@$ ?&-(-&E-($ #"5$
T-"-.'@($.&1A$@2-'&$1E-&#<<$B"'./'"H$)2#&#)@-&S$
4/$ 51'"H$ (1+$ (B)2$ #$ &-?&-(-"@#@'1"$ #<(1$
?&-(-&E-($@2-$)#?#)'@/$@1$T-$)1""-)@-5$@1$1@2-&$
51A#'"(S$ M2'($ '($ T-)#B(-$ '"@-H&#@'1"$ ;'@2$
1@2-&$ 51A#'"($ '($ .#)'<'@#@-5$ .&1A$ 5-('H"$ #@$
<-#(@+$ #($ <1"H$ #($ @2-$ @&-#@A-"@($ 1.$ 1@2-&$
#??<')#@'1"$ 51A#'"($ #&-$ #<(1$ 5-E-<1?-5$ '"$ #$
('A'<#&$;#/S$

M2-$ &-(B<@'"H$ T-"-.'@($ .1&$ )1""-)@-5$
&-(-#&)2$ .'-<5(+$ (B)2$ #($ @2-$ 1"-$ )1")-&"-5$
;'@2$ <'E-&$ 'AAB"1<1H/$ '"$ @2-$ )#(-$ 1.$ 9KU+$
)1A-$ .&1A$ @2-$ -N?<')'@$ #"5$ (?-)'.')$ )2#&#)@-&$
1.$@2-$1"@1<1H/$#"5$'@($)#?#)'@/$@1$'"@-H&#@'1"$
.&1A$5-('H"S$M2'($'($T-)#B(-$T&'5H'"H$AB<@'?<-$
1"@1<1H'-($ )&-#@-($ #$ )1A?<-N$ "-@;1&C$ 1.$
C"1;<-5H-$ #T<-$ 'W$ @1$ T-@@-&$ &-.<-)@$ T'1<1H')#<$
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3<A8/"<#)% O4$/% "3% /4,% I2<MA,7j% !/8'% @,$A/4%

>,B4#<A%E#=<27%(\*)((Q(W%Z*\\R[%
(W.% &8"2)%X.)%4//I3aee"#/,2=$B,O$2,.=<0M80H.B<7%

e',=$8A/.$3IjN*T*%

*\.% 6$7$A)%d.)%D<2A$O3K;)%>.)%1$;#,)%1.Y.a%+,:,A<IQ

7,#/% <=% $#% <#/<A<0;Q$#B4<2,'% '$/$% O$2,4<83,%

7,/$Q7<',A.%G&EG%G##8%!;7I%12<B%Z*\\`[%

*(.% &Bi8"##,33)%+.c.)%b$#%@$27,A,#)%-.a%fNc%O,M%

<#/<A<0;%A$#08$0,%<:,2:",O.%Z*\\R[%

**.% &+%G#',23<#%C$#B,2%C,#/,2)%

4//IaeeOOO.7'$#',23<#.<20e$M<8/Q83e=$B/3Q$#'Q

4"3/<2;e=$B/Q34,,/e"#',?.4/7A.%



!"#$%&%'"()*+,-%$%.()*/,0*12#3,-#4#2*56'$/,/-#%,*

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

/0$&1.2*$+%2,3&-4&5$%,$+.&).,"+2-6&7"."8"& &

9:;<".",2-.&2%&-.$&-4&,0$&=-"<%&-4&%>2$.>$(&).$&-4&
,0$& =-"<%& -4& ,0$& ;02<-%-;03& -4& %>2$.>$& 2%& ,-&
">>-?.,& 4-+& ,0$& <-=2>& -4& %>2$.,242>& $:;<".",2-.(&
@?,& "8*".>$%& 2.& 2.4-+#",2>%& ,$>0.-<-=2$%& "+$&
>0".=2.=& %>2$.>$& 2.& 2#;-+,".,& A"3%(& B.& #3&
8->,-+"<&+$%$"+>0&B&"#&8$*$<-;2.=&"&;02<-%-;02C
>"<&">>-?.,&-4&%>2$.,242>&$:;<".",2-.&A2,0&"&4->?%&
-.&,0$&+-<$&-4&2.4-+#",2>%&2.&%>2$.>$(&B&>-.%28$+&
0-A&%>2$.,2%,&"+$&?%2.=6&".8&>-?<8&D$%,&D$&?%2.=6&
2.4-+#",2>%& ,$>0.-<-=2$%& ,-& $:;+$%%6& ,$%,6& ".8&
>-##?.2>",$&,0$2+&%>2$.,242>&$:;<".",2-.%(& &
@2-#$82>"<& -.,-<-=2$%& "+$& ".& $:>$<<$.,&

$:"#;<$& -4& ,0$& ;+-8?>,2*$& 2.,$+%$>,2-.& -4&
%>2$.>$6& 2.4-+#",2>%6& ".8& ;02<-%-;03(& 1%2.=&
-.,-<-=2$%6& %>2$.,2%,%&"+$& "D<$& ,-& >--+82.",$& -.&
%3%,$#%& -4& ,$+#2.-<-=36& $.>-8$& ,0$2+& 8","& 4-+&
D$,,$+& +$?%$& ".8& %0"+2.=6& ".8& %$"+>0& ".8&
"."<3E$& ,0",& 8","& #-+$& $44$>,2*$<3& FG6HIJ(& K3&
=-"<&2%&".&">>-?.,&-4&%>2$.,242>&$:;<".",2-.&,0",&
D?2<8%&-.&,0$%$&%?>>$%%$%(& &

L02<-%-;0$+%& -4& %>2$.>$& 0"*$& 8$*$<-;$8& "&
.?#D$+& -4& ">>-?.,%& -4& $:;<".",2-.6& 4+-#&
8$8?>,2*$C.-#-<-=2>"<&FM6NJ&,-&?.242>",2-.&FI6OJ&
".8& ;+"=#",2>& $:;<".",2-.& FHNJ6& ".8& 4+-#&
>"?%"<C#$>0".2>"<&FHP6PJ&,-&#$>0".2%,2>&FHH6QJ6&
2.,$+*$.,2-.2%,&FHMJ6&".8&#-8$<CD"%$8&$:;<"."C
,2-.& FRJ(& /0$%$& 82*$+%$& ">>-?.,%& 0"*$& #".3&
2.%2=0,%6&D?,&.-.$&-4&,0$#&2%&"&=--8&42,&4-+&"<<&-4&
,0$&#".3&%-+,%&-4&%>2$.,242>&$:;<".",2-.(&S-.$&
-4& ,0$%$& ">>-?.,%& A$+$& 8$%2=.$8& A2,0&
2.4-+#",2>%& %3%,$#%& 2.& #2.86& "<,0-?=0&
8$8?>,2*$C.-#-<-=2>"<& ".8& ?.242>",2-.& ">>-?.,%&
0"*$& D$$.& "8-;,$8& 2.& "+,242>2"<& 2.,$<<2=$.>$&
+$%$"+>0&-.&$:;<".",2-.&FHT6&;(IMJ(& &

B&D$=2.&D3&82%,2.=?2%02.=&,0$&%-+,%&-4&,02.=%&
,0",& "+$& $:;<"2.$8& ".8& 8-& ,0$& $:;<"2.2.=& 2.&
%>2$.,242>&"+,2><$%U&$.,2,2$%6&8","6&V2.8%6&#-8$<%6&
".8& ,0$-+$,
#$".& >-.>+$,$& ;"+,2>?<"+& ,02.=%W& 8","& "+$&
+$>-+8%&-4&#$"%?+$#$.,%&".8&><"%%242>",2-.%&-4&
$.,2,2$%W&V2.8%&"+$&%2#2<"+&,-&,0$&?.2*$+%"<%&,0",&

X+-?=0<3Y& "D%,+">,& %3%,$#%& 4-+& 8+"A2.=&
2.4$+$.>$%6& %?>0&"%&$Z?",2-.%6&"<=-+2,0#%6&".8&
;$+0";%& %-#$& ."++",2*$%(& B& %?;;-+,& ,0$%$&
82%,2.>,2-.%& A2,0& ,$:,?"<& $*28$.>$& 4+-#&

%>2$.,242>&[-?+."<%(& &
).$& 2#;-+,".,& ,3;$& -4& $:;<".",2-.& 2%&

#-8$<CV2.8& $:;<".",2-.6& A0$+$& "%;$>,%& -4& "&
#-8$<&$:;<"2.&"%;$>,%&-4&"&V2.8(&/0$&V2.8&>-?<8&
D$& "& D2->0$#2>"<& ;",0A"36& %?>0& "%& =<3>-<3%2%6&
A02<$&,0$&#-8$<&2%&"&.$,A-+V&-4&#-<$>?<$&V2.8%&
".8&+$">,2-.&V2.8%6&2.><?82.=&=<?>-%$6&'/L6&".8&
;0-%;0-+3<",2-.& FHGJ(&).,-<-=2%,& ?%$& 8$>28"D<$&
4+"=#$.,%& -4& 42+%,& -+8$+& <-=2>& ,-& +$"%-.& -*$+&
V2.8%& ".8& ,0$2+& +$<",2-.%(& \>2$.,242>&#-8$<<2.=&
?%?"<<3& +$Z?2+$%& #-+$& ;-A$+4?<& <-=2>%& ".8&
#",0$#",2>%(& B& "#& $:;<-+2.=& ,0$&?%$& -4& ,3;$8&
;+-=+"##2.=& <".=?"=$%& 4-+& $:;+$%%2.=& %?>0&
#-8$<%(& &

/02%& ,0$-+$,2>"<& A-+V& -.& %>2$.,242>&
$:;<".",2-.& 2%& %?;;<$#$.,$8& D3& #3& ";;<2$8&
+$%$"+>0&2.,-&,0$&?%$&-4&-.,-<-=2$%&4-+&+$;-+,2.=&
2.&+"82-<-=3&FH6HR6HQJ(&K3&0-;$&2%&,0",&"&D$,,$+&
?.8$+%,".82.=&-4&%>2$.,242>&$:;<".",2-.&".8&,0$&
+-<$&-4&2.4-+#",2>%&2.&%>2$.>$&A2<<&<$"8&,-&D$,,$+&
$:;<".",2-.%6&".8&,-&D$,,$+&2.4-+#",2>%&%3%,$#%&
4-+&D?2<82.=6&,$%,2.=6&".8&%0"+2.=&$:;<".",2-.%(&

734383,23&*

H(& & &'+;6& ](6& ]-#"=.-<26& 7(6& 700$#6& ](^(6&)*$+,-.6&
!('(U& ]"82-<-=2>"<& ".8& @2-#$82>"<& ^.-A<$8=$&
B.,$=+",2-.U& /0$& ).,-<-=2>"<& 5"3(& B.U& 700$#6&
](^(6& _2DD$+,6& ^(K(6& `".& a$*$.6& /(& X$8%(Y&
]"82-<-=3& 98?>",2-.U& /0$& \>0-<"+%02;& -4&
/$">02.=& ".8& b$"+.2.=6& ;;(& MN HTR(& \;+2.=$+6&
_$28$<D$+=&XGTTMY& &

G(& & &'%0D?+.$+6&K(6&@"<<6&7('(6&@<"V$6&!('(6&@-,%,$2.6&
a(6& @?,<$+6& _(6& 70$++36& !(K(6& a"*2%6& '(L(6&
a-<2.%V26& ^(6& aA2=0,6& \(\(6& 9;;2=6& !(/(6& _"++2%6&
K('(6&_2<<6&a(L(6& B%%$<C/"+*$+6&b(6&^"%"+%V2%6&'(6&
b$A2%6& \(6& K",$%$6& !(7(6& ]2>0"+8%-.6& !(9(6&
]2.=A"<86&K(6&]?D2.6&c(K(6& \0$+<->V6&c(U&c$.$&

S",?+$&c$.$,2>%&GPXHY6&GP GO&XGTTTY& &
Q(& & &@$>0,$<6& 5(6& 'D+"0"#%$.6& '(U& 9:;<".",2-.U& '&

K$>0".2%,& '<,$+.",2*$(& \,?82$%& 2.& _2%,-+3& ".8&
L02<-%-;03&-4&@2-<-=2>"<&".8&@2-#$82>"<&\>2$.>$%&
QI6&RGH RRH&XGTTPY& &

R(& &
9:;<"2.(&\3.,0$%$&HMTXHY6&QQ RP&XGTTOY& &

P(& & a-A$6& L(U& L03%2>"<& 7"?%",2-.(& 7"#D+28=$&



1.2*$+%2,3&L+$%%6&7"#D+28=$&XGTTTY& &
I(& &

1.8$+%,".82.=(&/0$&!-?+."<&-4&L02<-%-;03&NHXHY6&
P HO&XHONRY& &

N(& &
,2-.&".8&),0$+&

9%%"3%& 2.& ,0$& L02<-%-;03& -4& \>2$.>$6& ;;(&
QQH ROI(&d+$$&L+$%%6&S$A&e-+V&XHOIPY& &

M(& & _$#;$<6& 7(c(6& );;$.0$2#6& L(U& \,?82$%& 2.& ,0$&
b-=2>& -4& 9:;<".",2-.(& L02<-%-;03& -4& \>2$.>$&
HPXGY6&HQP HNP&XHORMY& &

O(& &
7"?%"<& \,+?>,?+$& -4& ,0$&5-+<8(& B.U& ^2,>0$+6& L(6&

RHT PTP(&K2..$%-,"&\,?82$%&2.&,0$&L02<-%-;03&-4&
\>2$.>$6& 1.2*$+%2,3& -4& K2..$%-,"& L+$%%6&
K2..$";-<2%&XHOMOY& &

HT(& &b$"V$6& a(@(U& 9*"<?",2.=& 9:;<".",2-.%U& '&
7-.,$.,&/0$-+3(&b"A+$.>$&9+<D"?#&'%%->2",$%6&
_2<<%8"<$6&S!&XHOOGY& &

HH(& &K">0"#$+6& L(^(6& a"+8$.6& b(6& 7+"*$+6& 7(d(U&
/02.V2.=& 'D-?,& K$>0".2%#%(& L02<-%-;03& -4&
\>2$.>$&INXHY6&H GP&XGTTTY& &

HG(& &)*$+,-.6& !('(U& K$>0".2%#%6& /3;$%6& ".8&
'D%,+">,2-.%(& L+->$$82.=%& -4& ,0$& L02<-%-;03& -4&
\>2$.>$&'%%->2",2-.&GTHT&Xd-+,0>-#2.=Y& &

HQ(& &)*$+,-.6&!('(6&]-#"=.-<26&7(6&700$#6&](^(U&);$.&

@2-#$82>"<& ).,-<-=2$%& ';;<2$8& ,-& L+-%,",$&
7".>$+(&';;<2$8&).,-<-=3&IXHY6&QP PH&XGTHHY& &

HR(& &]-#"=.-<26& 7(6& )*$+,-.6& !('(6& 700$#6& ](^(U&
L02<-%-;03& 2.& ]"82-<-=3U& /0$& ).,-<-=2>"<&
70"<<$.=$(& B.U& `".& a$*$.6& /(6& _2DD$+,6& ^(K(6&
700$#6& ](^(& X$8%(Y& /0$& L+">,2>$& -4& ]"82-<-=3&
98?>",2-.6& ;;(& GQO GRM(& \;+2.=$+6& S$A& e-+V&
XGTHTY& &

HP(& &
7"?%"<& \,+?>,?+$& -4& ,0$& 5-+<8(& L+2.>$,-.&
1.2*$+%2,3&L+$%%6&L+2.>$,-.&XHOMRY& &

HI(& &\#2,06& @(6& '%0D?+.$+6& K(6& ]-%%$6& 7(6& @"+86& !(6&
@?=6&5(6& 7$?%,$+%6&5(6&c-<8D$+=6& b(!(6& 92<D$>V6&
^(6& B+$<".86& '(6& K?.="<<6& 7(!(6& ,0$& )@B&
7-.%-+,2?#6& b$-.,2%6& S(6& ]->>"C\$++"6& L(6&
]?,,$.D$+=6& '(6& \".%-.$6& \('(6& \>0$?$+#"..6&
](_(6& \0"06& S(6& 50$,E$<6& L(b(6& b$A2%6& \(U& /0$&
)@)& d-?.8+3U& 7--+82.",$8& 9*-<?,2-.& -4&
).,-<-=2$%& ,-& \?;;-+,& @2-#$82>"<& a","&
B.,$=+",2-.(& S",?+$& @2-,$>0.-<-=3& GPXHHY6&
HGPH HGPP&XGTTNY& &

HN(& &
7<"+$.8-.&L+$%%6&):4-+8&XHOMTY& &

HM(& &5--8A"+86&!(U&K"V2.=&/02.=%&_";;$.U&'&/0$-+3&
-4&7"?%"<&9:;<".",2-.(&):4-+8&1.2*$+%2,3&L+$%%6&
):4-+8&XGTTQY&

& &
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'(&)(*!+,*!',-.#)/)%,&/0!1(2%3%&(!/&2!4%,%&+,*-/)%356!7&%)!,+!$/8,*/),*9!:&%-/0!1(2%3%&(6!/&2!
;(./*)-(&)!,+!1%3*,8%,0,<9!/&2!=--#&,0,<96!7&%>(*5%)9!,+!1%3?%</&!1(2%3/0!@3?,,06!:&&!:*8,*6!1=6!7@:!

952(.41(:!A?(!B&),0,<9!+,*!C0#3,5(!1()/8,0%5-!;%5,*2(*5!DBC1;E!F/5!*(3(&)09!*(+%&(2!),!
-(()!)F,!.#*.,5(5G!HE!3,&)*%8#)%,&!),!;%5(/5(!B&),0,<9!D;BEI!JE! ),!/00,F!/..0%3/)%,&! ),!/!
5,3%/0!&()F,*K!5)#29!+,*!;%/8()(5!1(00%)#5!*(5(/*3?(*5L!=)!?/5!8((&!*(+%&(2!89!/..09%&<!)?(!
B4B!M,#&2*9!.*%&3%.0(5L! !

A?(! B&),0,<9! +,*! C0#3,5(! 1()/8,0%5-!
;%5,*2(*5! DBC1;E! F/5! 2(>(0,.(2! +,#*! 9(/*5!
/<,! -/%&09! +,*! 5#..,*)%&<! )?(! )*/&50/)%,&/0!
5)#29!,&!;%/8()(5!1(00%)#5L!=)! %5!/..0%(2!F%)?!
)?(! ,&),0,<9! ,+! C(,<*/.?%3/0! *(<%,&5! DBCNE!
/&2! )?(! B&),0,<9! ,+! C(&()%3! @#53(.)%8%0%)9!
M/3),*! DBC@ME! +,*! 2(53*%8%&<! <(&()%3!
5#53(.)%8%0%)9! +/3),*5! ),!;%/8()(5!1(00%)#5! OHPL!
Q,)! ,&09! 0%-%)(2! ),! )?(! #5/<(! ,+! %)5! ,*%<%&/0!
.#*.,5(6! BC1;! /5! /! )(*-%&,0,<9! ,+! 2%5(/5(!
&/-(5! ?/5! </%&(2! /))(&)%,&5! ),! %&+,*-/)%35!
*(5(/*3?(*5! %&! )?(! +%(02! ,+! ;%/8()(5! 1(00%)#5!
D;1EL!M,*! (R/-.0(6! /! <*,#.! %&!A?/%0/&2!F?,!
2(>(0,.(2!/!A9.(!==!;%/8()(5!1(00%)#5!'0%&%3/0!
@#..,*)!@95)(-!?/5!8((&!*(>%(F%&<!BC1;!%&!
)?(%*!5)#29!OJPL!:&,)?(*!<*,#.!%&!7&%>(*5%)9!,+!
1%3?%</&!F%00!#5(!BC1;!),!/&/09S(!)?(!5,3%/0!
&()F,*K! ,+! *(5(/*3?(*5! F,*K%&<! ,&! C0#3,5(!

(>,0#)%,&! 89! %)5(0+6! BC1;! ?/5! 8((&! *(+%&(2!
*(3(&)09! /&2! </%&(2! %&5%<?)5! ,&! )?(! %55#(! ,+!
,&),0,<9!5?/*%&<L! !

A?(*(! /*(! )F,! .#*.,5(5! ),! *(+%&(!BC1;L!
B&(! .#*.,5(! %5! )?/)! BC1;! 3,&)*%8#)(5! ),!
;%5(/5(!B&),0,<9!89!.*,>%2%&<!%)!F%)?!2%5(/5(!
)(*-5L!A?(!,)?(*!.#*.,5(!%5!),!5(*>(!)?(!.*,T(3)!
,+! /&/09S%&<! )?(! 5,3%/0! &()F,*K! ,+! ;%/8()(5!
*(0/)(2! *(5(/*3?(*5! 0,3/)(2! %&5%2(! 7&%>(*5%)9!
,+!1%3?%</&L! !

@%&3(! )?(! %&%)%/)%,&! ,+! B4B! M,#&2*96! )?(!
3,--#&%)9! ?/5! 8#%0)! #.! 5,0%2! *#0(5! +,*!
2(>(0,.%&<! B4B! M,#&2*9! ,&),0,<%(5L! =)! %5!
&(3(55/*9!),!+,00,F!)?(!*#0(5!,+!B4B!M,#&2*9!
5%&3(!BC1;!?/5!8((&!8#%0)!8(+,*(!)?,5(!*#0(5!
F(*(! *(0(/5(2L!:&! %-.,*)/&)! 3?/&<(!-/2(! %&!
BC1;!%5!),!+,00,F!)?(!B4B!=;!.,0%39L!:&,)?(*!
3?/&<(! %5! )?/)! N(0/)%,&! B&),0,<9! DNBE! ?/5!

8((&!%-.,*)(2!%&),!BC1;L!@%&3(!;B!%5!%&!,8,!
+,*-/)6!BC1;!?/5!8((&!2(>(0,.(2!/5!/&!B4B!
+%0(!/5!F(00L!

A?(*(!/*(!HUH!)(*-5!%&!BC1;L!BC1;!%5!
/>/%0/80(!8,)?!%&!BV$!/&2!B4B!+,*-/)5L!A?(!
30/55%+%3/)%,&!,+!BC1;!?/5!8((&!/0%<&(2!F%)?!
)?(! *(0/)(2! )(*-5! %&! ;BL! :-,&<! WU! BC1;!
)(*-5!)?/)!/*(!&,)!%&30#2(2!%&!;B6!JX!BC1;!
)(*-5!?/>(!8((&!5#8-%))(2!),!;BL!BV$!+%0(!%5!
*(/29! +,*! )?(! 5,3%/0! &()F,*K! .*,T(3)!
/..0%3/)%,&L! !

Q(F!30/55(5!?/>(!8((&!2(>(0,.(26!5#3?!/5!
;%/8()(5! 3,-.0%3/)%,&56! ;%/8()(5! /5! /!
3,-.0%3/)%,&! ,+! /&,)?(*! 2%5(/5(L! 75%&<! )?(!
,8T(3)%>(! *(0/)%,&! !"#$%&#'(#&)&(*! /&2!
%&#'(#&)&(*$(+! %&! NB! D.*,.,5(2! >(*5%,&E6! )?(!

)(5!
!"#$%&#'(#&)&(*!

%5! /! 3,-.0%3/)%,&! ,+! ,)?(*! 2%5(/5(!
%&#'(#&)&(*$(+!
:..09%&<! BC1;! ),! )?(! 5,3%/0! &()F,*K%&<!
.*,T(3)! %5! ,&Y<,%&<6! /&2! )?%5! /..0%3/)%,&! F%00!
<%>(!(>/0#/)%,&!/&2!>/0%2/)%,&!),!BC1;!%&!)?(!
&(/*! +#)#*(L! =)! -/9! (&0/*<(! )?(! .,)(&)%/0! ,+!
5?/*%&<! ,&),0,<9! 89!#5%&<! ,&09! )?(!-%&%-#-!
3,*(!*(0/)%,&5!/&2!3,*(!)(*-5!F%)?%&!/!2,-/%&L! !

!"#"."%1"2!

HL! ! $%&!"6!@/K/-,),!QG!B&),0,<9!2*%>(&!-,2(0%&<!
+,*! )?(! K&,F0(2<(! ,+! <(&()%3! 5#53(.)%8%0%)9! ),!
2%5(/5(L!Z,8(![!1(2!@3%,;;DUEG\XUY]]LDJ^^_EL! !

JL! ! '?/0,*)?/-! Q6! 4#*/&/*/3?! 16! @#.&%)?%! AG!
B&),0,<9! ;(>(0,.-(&)! +,*! A9.(! ==! ;%/8()(5!
1(00%)#5!'0%&%3/0!@#..,*)!@95)(-L!`*,3L!,+! )?(!
a)?! =&)(*&/)%,&/0! ',&+(*(&3(! ,&! Z&,F0(2<(6!
=&+,*-/)%,&! /&2! '*(/)%>%)9! @#..,*)! @95)(-5!
DZ='@@J^^_EL!DJ^^_EL!

!



!"#$%&"'()*+",-".%,-/"01!"$-*"2!34"567"8&%97,:,-/"
;,%(6<6/,9$<"2=&-6(+>&%",-"(=&"?$7@$<"0&:7$5,%="

!"#$%&'$%$($)*&+,-".#$&/0-1$23*&/#1-405&'--6,"3*&7,#40&'0,%.3&&
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U)&$C"%-$5' &8)&' ?$=-/$' ?-5$)5$' -/' &8$' "/&"."C6'

:$%$' ,8"5$/' &"' #$' &8$' 5$<)/&-,' &)C5G'K&-"."C6*'
K9-?$<-"."C6*' U.-/-,).*' V-)C/"5-5' >E$5&5@*'
W%$4$/&-"/*' E%$)&<$/&*' )/?' W%"C/"5-5B' F"%' &8$'
9;%9"5$'"='&8-5'$A9$%-<$/&*'5$/&$/,$5'9$%&)-/-/C'

W)&8"."C6':$%$'<)/;)..6',;%)&$?')/?'&)CC$?'&"'
9%"?;,$')',"%9;5B'1'9%"C%)<':)5',%$)&$?'&"'?"')'
STAST' ,%"55' 4).-?)&-"/' "=' &8$' ,"%9;5' ;5-/C'
2;99"%&'X$,&"%'Y),8-/$')/?'Z"C-5&-,'!$C%$55-"/'
,.)55-=-$%5'-/'QK[1'&"'&$5&')/?'&%)-/')'<"?$.'="%'
);&"<)&-,',.)55-=-,)&-"/B''

E+ F1*9#'*+

E8$' $A9$%-<$/&' -5' "/C"-/C' )/?' %$5;.&5'
9%$.-<-/)%6B'W%$,-5-"/*' %$,)..*' )/?' =J<$)5;%$'"='
&8$'<"?$.'-/?-,)&$'8-C8'9%$,-5-"/'>\]JSTT^@')/?'
.":'%$,)..'>_JRT^@':8-,8')?4$%5$.6')==$,&5'&8$'=J
<$)5;%$B'E8$'.":'%$,)..',)/'#$'-<9%"4$?'#6'&8$'
%$<"4).' "=' 5&"9':"%?5*' 5&$<<-/C*' )??-/C'<"%$'
&)CC$?' 5$/&$/,$5' &"' &8$' ,"%9;5B' W$%8)95' ),&-4$'
.$)%/-/C*' "%' -/,.;?-/C' 8;<)/' =$$?#),H' -/' &8$'
9%",$55*'<)6'-<9%"4$'%$5;.&5B'1..'"='&8$5$',)/'#$'
)&&$<9&$?' &"' <)A-<-0$' =J<$)5;%$B' +-4$/' &8)&'
,.-/-,).' &$A&' &$/?5' &"' =",;5' "/' ?-5,;55-/C'
$9-?$<-"."C6*' ,.-/-,).' 5-C/5' )/?' 56<9&"<5*'
?-)C/"5&-,' &$5&5' )/?' 9%",$?;%$5*' )/?' 9%"C/"5-5'
"='?-5$)5$'<"%$'&8)/'$&-"."C6*'-&'-5'/"&'5;%9%-5-/C'
&8)&'$&-"."C6'8)?'&8$'.":$5&'9%$,-5-"/B'E8-5'<)6'
#$' -<9%"4$?' =;%&8$%' #6' )??-/C' <"%$' #)5-,'
5,-$/,$'&$A&'-/&"'&8$',"%9;5B'

G+ A()%#9*$()+

E8$' 8-C8' 9%$,-5-"/' -/?-,)&$5' &8)&' :8-.$' <;,8'
:"%H'5&-..'/$$?5'&"'#$'?"/$'&"'-<9%"4$'%$,)..*'&8$'
;5$'"=' .$)%/-/C').C"%-&8<5'&"');&"<)&-,)..6'&)C'
"/&"."C6'&$%<5'-5')'4-)#.$'9%",$55B'E8-5'9%"4-?$5'
&8$'<$)/5' &"' ="%<).-0$')'?-==-,;.&'9%"#.$<'&8)&'
/$$?5'=;%&8$%'&$5&-/CB'E8$'/$A&'5&$9'-5'&"'$A9)/?'
&8$' ;5$' "=' &8$' "&8$%' 5$<)/&-,' &$%<5' )/?' &"'
?$&$%<-/$'-='&8$'&)CC$?'5$/&$/,$5'=%"<'&8$5$')%$'
)#.$' &"' #$' 5$)%,8$?' ="%' )/5:$%5' &"' #-"<$?-,).'
D;$5&-"/5B

'
 !"#$%$&'( !)#*+,#$%$&'( -%#.#/0%( 1#0&.$2#2( 34+5+."#$.( 64+0",+."( 34$&.$2#2(

 789( :;( 789( :;( 789( :;( 789( :;( 789( :;( 789( :;( 789( :;(
Precision <=>( <?>( @A>( @<>( @<>( @<>( @B>( @C>( CDD>( @@>( @@>( @C>( @B>( @@>(
Recall BD>( BD>( CC>( CC>( CE>( CC>( BC>( BC>( F>( F>( =>( <>( CB>( CB>(
F-measure EB>( EB>( C@>( BD>( BB>( BD>( EF>( EA>( <>( @>( CB>( CF>( BB>( BB>(
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