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L1 #& F,+%(% J: 1"( HG/11#&" M/8(.+'(+1 *+% "*& F/,. '*#+ G/'D/+(+1&2 

N !"#$%&'#$( !/.( 
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N !"#$%&'#$( P,.&(.: 
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=>? @ABACD 

!"#$%&'#$( E/'F#+(& 1*.G(1(% *+% ,+#8(.&*$ *HH./*E"(& 1/ 1*EI$#+G E"#$%.(+J& /.*$ 
"(*$1" #'H./8('(+1 1"./,G" 1"( K/,. H./G.*''( E/'H/+(+1& L!/.(M N.*E1#E(M 
O,.&(.: *+% PE"//$QR  S"#& E/'F#+*1#/+ H./8#%(& * E/'H.("(+&#8( H*EI*G( /K E*.( 
1*#$/.(% 1/ 1"( +((%& /K #+%#8#%,*$ E"#$%.(+R  

T1 #& (+8#&*G(% 1"*1 (8(.: E"#$% #+ PE/1$*+% 9#$$ "*8( *EE(&& 1/ !"#$%&'#$(R 

U1 * H/H,$*1#/+ $(8($M (8(.: E"#$% 9#$$ "*8( *EE(&& 1/2 

V * 1*#$/.(% H./G.*''( /K E*.( 9#1"#+ N.#'*.: !*.( W(+1*$ P(.8#E(& 

V K.(( %*#$: &,H(.8#&(% 1//1"F.,&"#+G #+ +,.&(.: 

V K.(( %(+1*$ H*EI& 1/ &,HH/.1 1//1"F.,&"#+G *1 "/'(R 
 

T+ *%%#1#/+M %#.(E1(% &,HH/.1 1*.G(1#+G E"#$%.(+ *+% K*'#$#(& #+ G.(*1(&1 +((% 1"./,G"2 

V *%%#1#/+*$ "/'( &,HH/.1 *+% E/'',+#1: #+1(.8(+1#/+& 

V *+ (+"*+E(% H./G.*''( /K E*.( 9#1"#+ N.#'*.: !*.( W(+1*$ P(.8#E(& 

V E$#+#E*$ H.(8(+1#8( H./G.*''(& #+ H.#/.#1: +,.&(.: *+% H.#'*.: &E"//$& *+% 
K*E#$#1*1#/+ #+1/ %(+1*$ &(.8#E(& *& *HH./H.#*1( 

V %*#$: &,H(.8#&(% 1//1"F.,&"#+G #+ H.#/.#1: H.#'*.: &E"//$&R 
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=>?@ABC?@D =EFD 

G"( !"#$%&'#$( !/.( H./I.*''( #& *8*#$*J$( 1"./,I"/,1 KL/1$*+%M  N8(.: L"#$% #& 
O./8#%(% 9#1" * %(+1*$ O*LP L/+1*#+#+I * 1//1"J.,&"Q * 1,J( /R 1//1"O*&1( L/+1*#+#+I 
*1 $(*&1 6555OO' R$,/.#%(Q *+% /.*$ "(*$1" '(&&*I(& /+ *1 $(*&1 &#S /LL*&#/+& J: 7 
:(*.& /R *I(M  !"#$%.(+ *$&/ .(L(#8( * R.((TR$/9 R((%(. L,O J: 6 :(*. /R *I(M  G"(&( 
*.( %#&1.#J,1(% #+ %#RR(.(+1 9*:& #+ (*L" UVK W/*.% *.(*M 

X+ *%%#1#/+Q (8(.: 0 *+% Y :(*. /$% L"#$% *11(+%#+I +,.&(.: Z9"(1"(. $/L*$ *,1"/.#1:Q 
8/$,+1*.: /. O*.1+(. O./8#%(.[ #& /RR(.(% R.((Q %*#$:Q &,O(.8#&(% 1//1"J.,&"#+I 9#1"#+ 
1"(#. +,.&(.: (&1*J$#&"'(+1M  G"( &,O(.8#&(% 1//1"J.,&"#+I L$/&($: R/$$/9& +*1#/+*$ 
I,#%($#+(& *+% 1"( O./%,L1& *.( O./8#%(% 1"./,I" * +*1#/+*$ L/+1.*L1 1/ (+&,.( 
L/+&#&1(+L: *L./&& KL/1$*+%M  K#+L( 1"( O,J$#L*1#/+ /R \] \̂_?E] ̀@a] bEF 
cCdFEe?]f gFa@ hDa@_> a]A iEADF]?B?]f jD]_a@ kDFe?̂DB ?] k̂E_@a]A lk̂E__?B> 
mnD̂o_?eD pqqrst 1"( 1//1"J.,&"#+I L/'O/+(+1 /R 1"( O./I.*''( "*& J((+ '*%( 
*8*#$*J$( 1/ *1 $(*&1 45u /R H.#'*.: 6 *+% 4 L$*&&(& /R &L"//$& &#1,*1(% #+ *.(*& 9#1" 
1"( "#I"(&1 $(8($ /R +((% 9#1"#+ UVK W/*.%& *L./&& 1"( L/,+1.:M 

G"( !"#$%&'#$( !/.( H./I.*''( O./'/1(& * "/$#&1#L *OO./*L" 1/ "(*$1": $#8#+IQ 1",& 
1(*L"#+I L"#$%.(+ *+ #'O/.1*+1 $#R( &P#$$M  !"#$%.(+ 9"/ *11(+% +,.&(.#(&Q &L"//$&Q 
L"#$%'#+%(.& *+% *R1(.T&L"//$ L$,J& &"/,$% J( /RR(.(% "(*$1": &+*LP& *+% %.#+P& *& 
O*.1 /R +*1#/+*$ #+#1#*1#8(& 1/ #'O./8( L"#$% /.*$ "(*$1" *+% "($O O.(8(+1 /J(&#1:M 
 

=>?@ABC?@D ̀Fâ_?̂D 

!"#$%&'#$( H.*L1#L( #& %(&#I+(% 1/ #'O./8( 1"( /.*$ "(*$1" /R L"#$%.(+ #+ KL/1$*+% 
R./' J#.1"M  !"#$%&'#$( H.*L1#L( #& #+1./%,L(% 1/ R*'#$#(& J: 1"( V-Q 9"/ *&&(&&(& 1"( 
L"#$%v& %(+1*$ "(*$1" &,OO/.1 +((% *1 wT; 9((P& *+% .(#+R/.L(& P(: /.*$ "(*$1" 
'(&&*I(& 1/ 1"( R*'#$: *+% 1"( J(+(R#1 /R L"#$% %(+1*$ .(I#&1.*1#/+ J: w '/+1"& /R *I( 
/. .(R(.& 1"(' 1/ * x(+1*$ V(*$1" K,OO/.1 y/.P(. ZxVKy[M  G"( xVKy L/+1*L1& 1"( 
R*'#$: 9"(+ 1"(#. L"#$% #& *./,+% 0 '/+1"& /$%Q O./8#%(& *%8#L( /+ 1"( #'O/.1*+L( /R 
$//P#+I *R1(. R#.&1 1((1" *+% *&&#&1& R*'#$#(& 1/ R#+% * $/L*$ !"#$%&'#$( %(+1*$ &(.8#L( R/. 
1"(#. L"#$%M  z%%#1#/+*$ &,OO/.1 #& *8*#$*J$( 1"./,I" "/'( 8#&#1#+IQ L/'',+#1: 
#+#1#*1#8(& *+% O.#'*.: L*.( %(+1*$ &(.8#L(&M  {/. 1"( '/&1 8,$+(.*J$( R*'#$#(&Q * 
$/+I(. O(.#/% /R "/'( &,OO/.1 '*: J( .(|,#.(%Q O.#/. 1/ (+I*I#+I 9#1" %(+1*$ 
O.*L1#L(M 

{./' w '/+1"& /R *I(Q %(+1*$ *OO/#+1'(+1& *.( '*%( R/. 1"( L"#$% /+ * .(I,$*. 
J*&#&M  G"( %(+1*$ 1(*' O./8#%(& * O./I.*''( /R !"#$%&'#$( L*.(Q 1*#$/.(% 1/ '((1 
1"( +((%& /R 1"( #+%#8#%,*$ L"#$%M  NS1(+%(% %,1: %(+1*$ +,.&(& ZNxxU&[ *.( 1.*#+(% 
#+ /.*$ "(*$1" O./'/1#/+ *+% R$,/.#%( 8*.+#&" *OO$#L*1#/+ 1/ &,OO/.1 1"( %(+1*$ 1(*' 1/ 
O./8#%( !"#$%&'#$( L*.(M  G"#& #+L$,%(&2 /.*$ "(*$1" *%8#L(Q R/. (S*'O$(Q /+ "(*$1": 
9(*+#+I} 1((1"#+I *+% 1//1"J.,&"#+I #+&1.,L1#/+} O./8#&#/+ /R R.(( %(+1*$ O*LP&} *+% 
.(I,$*. %(+1*$ L"(LPT,O& R./' 1"( *I( /R 6; '/+1"&Q O$,& 19#L(T:(*.$: R$,/.#%( 
8*.+#&" *OO$#L*1#/+& 1/ 1"( L"#$%v& 1((1" R./' 4 :(*.& /R *I(M 

G"( ./$( /R 1"( xVKy #& O.#'*.#$: 1/ R*L#$#1*1( 1"( R*'#$: 1/ O*.1#L#O*1( #+ 1"( 
!"#$%&'#$( H./I.*''( 1"./,I" *11(+%*+L( *1 1"( %(+1*$ O.*L1#L(M  z$$ '('J(.& /R 1"( 
%(+1*$ 1(*' &"/,$% '/+#1/. O./I.(&&M  y"(.( 1"( R*'#$: (SO(.#(+L(& %#RR#L,$1#(& #+ 
R/$$/9#+I O.(8(+1#8( *%8#L( /. *11(+%#+I * %(+1*$ O.*L1#L( 1"(+ 1"( L"#$%v& V- ',&1 J( 
L/+1*L1(% *+% *&P(% 1/ .(*&&(&& 1"( '#S /R R*'#$: &,OO/.1 .(|,#.(%M 
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<=>?@AB>?C DEFACFG HI@ <=>?@AB>?C JK=LL? 

!"#$%&'#$( M,.&(.: *+% !"#$%&'#$( NO"//$ %($#8(. P.(8(+1#8( O*.( #+1(.8(+1#/+& Q/. 
O"#$%.(+ *R(% 4 *+% ,P9*.%& 9"/ *.( *1 #+O.(*&(% .#&S /Q %(+1*$ %(O*:T  !"#$%&'#$( 
M,.&(.: *+% !"#$%&'#$( NO"//$ 9/.S 9#1" *1 $(*&1 45U /Q O"#$%.(+ Q./' (*O" V(*$1" 
W/*.%T  X%,O*1#/+*$ (&1*Y$#&"'(+1& *.( 1*.R(1(% #+ /.%(. /Q 1"/&( 9#1" 1"( "#R"(&1 
P./P/.1#/+ /Q O"#$%.(+ $#8#+R #+ 1"( '/&1 %(P.#8(% $/O*$ Z,#+1#$([ *& %(Q#+(% Y: N\)]T 

%̂%#1#/+*$ P.(8(+1#8( O*.( #& P./8#%(% #+ 1"( Q/.' /Q 19#O(_:(*.$: Q$,/.#%( 8*.+#&" 
*PP$#O*1#/+& Y: !"#$%&'#$( %(+1*$ 1(*'& 9#1"#+ 1"(&( (%,O*1#/+*$ (&1*Y$#&"'(+1&T  
"̀(&( 1(*'& ,&,*$$: O/'P.#&( *+ X]]M[ 1.*#+(% #+ 1"( *PP$#O*1#/+ /Q Q$,/.#%( 
8*.+#&"[ *+% ]VNaT  ̀"(: '*: *$&/ P./'/1( R//% /.*$ "(*$1" Y("*8#/,. *+% P./8#%( 
"(*$1" (%,O*1#/+T  ]VNa& *.( *11*O"(% 1/ P*.1#O,$*. +,.&(.#(& *+% &O"//$& *+% 
P./8#%( 1"( '*#+ !"#$%&'#$( O/+1*O1 P/#+1 Q/. 1(*O"(.&[ P*.(+1& *+% &O"//$ +,.&(&T 

"̀( %(+1*$ 1(*' *$&/ P./'/1(& !"#$%&'#$( 1/ (+&,.( 1"*1 *& '*+: O"#$%.(+ *& 
P/&&#Y$( 9"/ 9/,$% Y(+(Q#1 Q./' Y(#+R #+ 1"( b./R.*''( *.( R#8(+ 1"( /PP/.1,+#1: 1/ 
c/#+T  \1 #& #'P/.1*+1 1"*1 O"#$%.(+ *.( .(R#&1(.(% 1/ *11(+% P.#'*.: O*.( %(+1*$ &(.8#O(&T 
!"#$%.(+ #%(+1#Q#(% 1"./,R" !"#$%&'#$( M,.&(.: *+% NO"//$ *& +/1 "*8#+R * %(+1#&1 9#$$ 
Y( /QQ(.(% "($P 1/ Q#+% * %(+1#&1 #+ 1"(#. $/O*$ *.(*T 

!"#$%.(+ *.( *Y$( 1/ c/#+ 1"( !"#$%&'#$( M,.&(.: O/'P/+(+1 /Q 1"( P./R.*''( 9"(+ 
1"(: &1*.1 +,.&(.: *+% .('*#+ #+ 1"( P./R.*''([ .(O(#8#+R &#d_'/+1"$: Q$,/.#%( 
8*.+#&" *PP$#O*1#/+& Q/. 1"( %,.*1#/+ /Q 1"(#. 1#'( *1 +,.&(.:[ *+% /Q1(+ O/+1#+,#+R #+ 
&O"//$T 

1̂ *$$ &1*R(& #+ 1"( b./R.*''([ O"#$%.(+ 9"/ .(Z,#.( Q,.1"(. *&&(&&'(+1 *+% %(+1*$ 
*%8#O( *.( #%(+1#Q#(% *+% 1"(#. P*.(+1& .(O(#8( * $(11(. #+Q/.'#+R 1"(' /Q 1"(#. O"#$%e& 
%(+1*$ +((%T  \Q +((% Q/. *%8#O( Q./' * %(+1#&1 #& #''(%#*1( 1"#& &"/,$% Y( Q/$$/9(% ,P 
Y: %#.(O1 O/+1*O1 9#1" 1"( P*.(+1 #+&1(*% /Q * $(11(.T 
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<=>?@A BCDAEF G=@A?H 
I(+1*$ J,K$#L M(*$1" L*+ K( %(N#+(% *& 1"( O&L#(+L( *+% P.*L1#L( /N P.(8(+1#+Q /.*$ 
%#&(*&(&R P./'/1#+Q /.*$ "(*$1" *+% #'P./8#+Q 1"( S,*$#1: /N $#N( 1"./,Q" 1"( 
/.Q*+#&(% (NN/.1& /N &/L#(1:TU  V"#& 9*& %(&L.#K(% K: I/9+(. WX YZU [6\\]̂ *+% *$&/ 
,&(% K: _L"(&/+ [6\\;̂ #+ "#& .(P/.1 1/ 1"( ̀a+(S,*$#1#(& #+ "(*$1"b L/+N(.(+L(U 

V"( &L#(+L( /N I(+1*$ J,K$#L M(*$1" #& L/+L(.+(% 9#1" ,+%(.&1*+%#+Q * P/P,$*1#/+b& 
"(*$1" P./K$('&R (&1*K$#&"#+Q 1"( L*,&(& *+% (NN(L1& /N 1"/&( P./K$('& *+% P$*++#+Q 
(NN(L1#8( #+1(.8(+1#/+&U  I(+1*$ J,K$#L M(*$1" J.*L1#L( #& L/+L(.+(% 9#1" P./'/1#+Q 
1"( "(*$1" /N 1"( P/P,$*1#/+ *+% 1"(.(N/.( N/L,&(& *L1#/+ *1 * L/'',+#1: $(8($U  

cH= d=?=efE>@>?g hi H=@A?H 

_$$ &/.1& /N %#NN(.(+1 N*L1/.& %(1(.'#+( "(*$1"R /. 1"( $*Lj 1"(.(/NR N./' #+%#8#%,*$ 
N*L1/.& &,L" *& *Q( *+% &(kR 1"./,Q" &/L#*$ *+% $#8#+Q L#.L,'&1*+L(& 1/ Q(+(.*$ 
&/L#/(L/+/'#LR L,$1,.*$ *+% (+8#./+'(+1*$ L/+%#1#/+&U 

 
 

 
lEmCe= no  <=?=efE>@>?g hi G=@A?H 

pqrstuv wxyz{su| } x|~ �y��uyux~ � ������ 

 

 

a1 #& 1"( ./$( /N P./N(&&#/+*$& 9/.j#+Q #+ I(+1*$ J,K$#L M(*$1" 1/ "*8( *+ 
,+%(.&1*+%#+Q /N 1"( N*L1/.& 1"*1 #+N$,(+L( /.*$ "(*$1" *+% 1/ 9/.j #+ P*.1+(.&"#P 9#1" 
/.Q*+#&*1#/+& 1/ #'P./8( /.*$ "(*$1" &,L" *& !/'',+#1: M(*$1" J*.1+(.&"#P&R 
!/,+L#$&R �%,L*1#/+ I(P*.1'(+1& *+% 1"( -/$,+1*.: &(L1/.U  

V"( L,..(+1 L"*$$(+Q(& 1/ I(+1*$ J,K$#L M(*$1" #+ �L/1$*+% L/+&#&1 /N "#Q" $(8($& /N 
%(+1*$ %(L*: *&&/L#*1(% 9#1" %(P.#8*1#/+R #+L.(*&#+Q $(8($& /N 1//1" (./&#/+R 
#+L.(*&#+Q #+L#%(+L( /N /.*$ L*+L(. *+% *+ #+L.(*&#+Q P/P,$*1#/+ /N /$%(. P(/P$( � 
9"/ *.( '/.( *1 .#&j /N L/+%#1#/+& &,L" *& P(.#/%/+1*$ %#&(*&(U 
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<=>?@A B=C@D 

E(+1*$ %(F*:G *$&/ F*$$(% %(+1*$ F*.#(&G #& * 9#%(&H.(*% F/+%#1#/+ #+ 1"( 9(&1(.+ 
9/.$% *+% * H*.1#F,$*. H./I$(' #+ JF/1$*+%K  E(+1*$ %(F*: #& *&&/F#*1(% 9#1" &/F#*$ 
%(H.#8*1#/+K L/9(. $(8($& /M F*.#(& /FF,. #+ 1"( '/.( *MM$,(+1 *.(*&K 

E(+1*$ %(F*: #& F"*.*F1(.#&(% I: 1"( $/&& /M '#+(.*$ #/+& M./' 1"( 1//1" F*,&(% I: 
1"( H.(&(+F( /M I*F1(.#* #+ H$*N,( *+% 1"(#. *F#%#F I:OH./%,F1&K  P*.$: '#+(.*$ $/&& 
QR+/9+ *& %('#+(.*$#&*1#/+S #& /+$: 8#&#I$( '#F./&F/H#F*$$:G I,1 M,.1"(. $/&& I(F/'(& 
(8#%(+1 #+ (+*'($ *+% F*+ I( &((+ *& "*8#+T * F"*$R: *HH(*.*+F( /+ 1"( 1//1" U 
R+/9+ *& * 9"#1( &H/1 $(&#/+K 

V"( I*&#F %(F*: H./F(&& F*+ *$&/ I( F*$$(% *+ *F#% *11*FRK W*F1(.#*$ H$*N,( I,#$%& 
,H /+ 1"( 1//1" &,.M*F(K  X"(+ &,T*.& (+1(. 1"( '/,1"G 1"(: *.( *I&/.I(% I: 1"#& 
$*:(. /M H$*N,(G 9"#F" I.(*R& %/9+ Q/. '(1*I/$#&(&S 1"( &,T*. #+&#%( 1"( I*F1(.#*$ 
F($$& 1/ H./%,F( *F#%K  V"(&( *F#%& *FF,',$*1( #+ 1"( H$*N,( $*:(. *+% &1*.1 1/ 
%('#+(.*$#&( 1"( 1//1"K  Y$*N,( .*H#%$: .(M/.'& N,#FR$: *M1(. I.,&"#+T *+% 1"(.(M/.( 
*F#% *11*FR& F*+ "*HH(+ '#+,1(& *M1(. F/+&,'#+T &,T*.K 

E(+1*$ %(F*: #& * H./F(&& 1"*1 #& H.(8(+1*I$( I: M/$$/9#+T I*&#F /.*$ "(*$1" 
'(&&*T(& Q&(( H*T( 6ZSK  [+ #1& (*.$: &1*T(&G 1"(.( *.( (MM(F1#8( 1.(*1'(+1& M/. 
H.(8(+1#+T 1"( %(F*: M./' H./T.(&&#+TG F*,&#+T H*#+ *+% .(N,#.#+T * M#$$#+T /. 
(8(+1,*$ 1//1" $/&&K  \/9(8(.G &/'(1#'(& %(+1*$ (]1.*F1#/+ #& 1"( /+$: 1.(*1'(+1 
/H1#/+K  

*̂#$,.( 1/ H.(8(+1 %(+1*$ %(F*: (MM(F1#8($: #+ 1"( H.(O&F"//$ F"#$%G 1"./,T" '/%#M:#+T 
H//. %(+1*$ .($*1(% I("*8#/,. /M I/1" F"#$% *+% H*.(+1G F*+ '(*+ 1"*1 *MM(F1(% 
F"#$%.(+ '*: "*8( * $#M(1#'( F:F$( /M %(+1*$ 1.(*1'(+1K 

_̀ab̀=ccda> ae C@̀d=c 

!*.#(& #& * H./T.(&&#8( %#&(*&( O #1 &1*.1& 9#1" * "(*$1": 1//1"G *+% H./T.(&&(& 
1"./,T" &'*$$ $(&#/+& 1/ $*.T( F*8#1#(&K [1 #& H/&&#I$( 1/ #+1(..,H1 1"( H./F(&& *+% 1/ 
.(H*#. %*'*T( F*,&(% I: %(F*:K  \/9(8(.G /1"(. 1"*+ #+ 1"( (*.$#(&1 $(&#/+&G #1 #& +/1 
H/&&#I$( 1/ .(T*#+ 1//1" 1#&&,(G /+F( #1 "*& I((+ $/&1K 
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=>?@AB CD  EFFGH IJKGFLM 

 

N"( (*.$#(&1 '*+#O(&1*1#/+ /O 1"( %#&(*&( #& PBL>JBAKQ>RKG>FJ FS GHB BJKLBQT  N"#& 
&1*U(V *& '(+1#/+(% W(O/.(V X*+ W( .(8(.&#W$( 9#1" '(1#X,$/,& X$(*+#+UV X"*+U( #+ 
%#(1 *+% O$,/.#%( 1.(*1'(+1T  

YO 1"( %('#+(.*$#&*1#/+ Z"*&( #& +/1 .(8(.&(% #1 9#$$ Z./U.(&& 1/ BJKLBQ PB[KMT  N"( 
(+*'($ $*:(. #& * 8(.: "*.% $*:(. /O 1"( 1//1" *+% #& %(&#U+(% 1/ Z./1(X1 1"( &/O1(.V 
#++(. %(+1#+( $*:(.T  N"#& &1*U( X*+ W( #+1(..,Z1(% (#1"(. W: O$,/.#%( 1.(*1'(+1V O#&&,.( 
&(*$*+1& /. 1#+:V &"*$$/9 O#$$#+U&T  YO 1"( Z./X(&& #& +/1 &1/ZZ(%V 1"( %(X*: 9#$$ Z./U.(&& 
1"./,U" 1"( (+*'($ $*:(.V *& *+ BRGK\Q>RHBP PB[KM Z./X(&&V ,+1#$ #1 .(*X"(& 1"( 
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