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2.39*+%K/+'9=*(%:./%*.(*:%:.//=*+*(%IDJ%2.3%aFg%8*Rmµ:%4')1F%3.(4%*3%(1(%3,=79*%:./%*.(*:%:.//=*+*(%

IDJ%2.3%#\%8*Rmµ:"%
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3.79%(.79/%1:%*.(*%*.(:'=.-*%P,3.3F%3,(4*+(%4*+%-+HN/*%J*.=%4*+%P,3.3%G1+4*%62*+%W'9+)*9(/*%41+79%

4.*% M,=-*(% *.(*+% !(8,+;,+'/.,(% @,(% [\K+% '881:1=.*+/% P'+'13% B,=-/% )1-=*.79F% 4'N% *3% 3.79% 1:% *.(*%

G*3*(/=.79% .(9,:,-*(*+*% K/+'9=*(2*='3/1(-% 9'(4*=/% 1(4% @*+-=*.792'+*% 4*/*+:.(.3/.379*% DBB*8/*% G.*%

2*.% 4*(% E/,:2,:2*(,;B*+(% B*9=*("% <./% 4*+% 3;*).B.379*(% E+/% 4*+% DS;,3./.,(% 3.(4% '179% 2*3,(4*+*%

K79G.*+.-8*./*(% .(% 4*+% .(4.@.41*==*(% P,3.:*/+.*% @*+21(4*(F% 4.*% 4*+)*./% (,79% @*+2*33*+/% G.+4"% !:%

T*-*(3'/)% )1% *.(*+% *S/*+(*(%P,3.3%:1N% )1(0793/% 4.*% !(8,+;,+'/.,(34,3.3% '2-*3790/)/%G*+4*(%1(4%

379=.*N=.79% '13% 4.*3*+% P,3.3% :./% P,3.3B'8/,+*(% '1B-+1(4% @,(% K/,BBG*793*=:,4*==*(% 4.*%

K/+'9=*(2*='3/1(-%4*+%2=1/2.=4*(4*(%V*==*("%!::*+9.(%8'((%*.(%*+3/*+%R*+-=*.79%@,+-*(,::*(%G*+4*(F%

4*33*(%!(/*+;+*/'/.,(%'2*+%V1+6789'=/1(-%@*+='(-/%_3"%E22"%cdF%K"%Ccb"%



!!"#"$% &'()*+,-*(./0/%1(/*+%2*3,(4*+*+%5*+6783.79/.-1(-%.::1(90:'/,;,*/.379*+%<'=.-(./0/*(%

!!"#"$"$% >+,2=*:*%2*.%4*+%?1'(/./'/.@*(%A2*+/+'-1(-%'1B%'(4*+*%>,;1='/.,(*(%

Cc%

E22"%cdj% DS7*33%+*='/.@*%+.38%B6+%K/*+2=.798*./%'(%I*180:.*%.(%E290(-.-8*./%@,(%4*+%
&(,79*(:'+834,3.3j%R*+-=*.79%)G.379*(%4*+%&,9,+/*%4*+%E/,:2,:2*(,;B*+%_IKKb%1(4%4*+%
5*@H=8*+1(-%.(%4*+%O*-.,(%4*3%M=133*3%J*79'%_JOfb"%

% E13%T+6(4*(%4*+%R*+*.(B'791(-%G1+4*%B6+%4.*%P,3.3-+1;;*(%g]#\\%:K@F%#\\]c\\%:K@F%
c\\]g\\%:K@%1(4%g\\]#"\\\%:K@%U*G*.=3%4*+%<.//*=G*+/%4*+%T+1;;*(-+*()*(%'=3%:.//=*+*%
P,3.3%@*+G*(4*/"%M6+%4.*%T+1;;*%@,(%*.(%K.*@*+/%1(4%:*9+%4*+%e+.-.('='+2*./%G1+4*%B6+%IKK%
4*+%('79%>*+3,(*(U'9+*%-*G.79/*/*%<.//*=G*+/%*.(-*3*/)/F%*+:.//*=/%('79%XL@YF%B6+%JOf%4.*%
:.//=*+*%P,3.3%('79%4*+%R*+/*.=1(-%.(%X@#Y%'2-*3790/)/"%
5*.%4*+%JOf%G1+4*(%@,+%4*+%5*+*79(1(-%4*3%DOO%'13%4*+%E()'9=%4*+%*+G'+/*/*(%M0==*%
;'1379'=%c\%h%'=3%E(/*.=%4*+%fII%'2-*3790/)/%1(4%4'3%'23,=1/*%D+-*2(.3%3,G,9=%@,(%4*+%
V'9=%4*+%*+G'+/*/*(%'=3%'179%4*+%2*,2'79/*/*(%M0==*%312/+'9.*+/"%
P'/*(%('79%Xg$Y%

Z09+*(4%4.*%fII%1(/*+%4*+%E/,:2,:2*(,;B*+(%*.(*%)1%@*+('79=033.-*(4*%O,==*%3;.*=/F%G.+4%4*+%E(/*.=%

B6+% 4.*% JOf% 4,3.31('290(-.-% :./% */G'% c\%h% 4*+% )1% *+G'+/*(4*(% M0==*% '(-*-*2*("% e2G,9=% 4.*%

'23,=1/*%E()'9=%4*+%J,4*3B0==*%'(%I*180:.*%.(%4*+%JOf%4*1/=.79%(.*4+.-*+%.3/F%3/.::*(%4.*%Z*+/*%4*3%

*S7*33%+*='/.@*%+.38%+*='/.@%_.(32*3,(4*+*%('79%K12/+'8/.,(%4*+%fIIb%-1/%62*+*.(F%*.(%E+-1:*(/%B6+%4.*%

E(G*(41(-% 4*3% +*='/.@*% +.38]<,4*==3"% 5*.4*(% &,9,+/*(% .3/% -*:*.(3':F% 4'N% .(% 4*+% (.*4+.-3/*(%

P,3.3-+1;;*% 2*.:% R*+-=*.79% :./% 4*+% (.79/% *S;,(.*+/*(% &,(/+,==-+1;;*% *.(*% L(/*+3/*+2=.798*./F%

-*G.33*+:'N*(% *.(% Q*'=/9^];,;1='/.,(]DBB*8/#F% 2*3/*9/"% P'3% 1(/*+3/+*.79/F% G.*% 2*4*1/3':% B6+% 4.*%
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!!"#"$% &'()*+,-*(./0/%1(/*+%2*3,(4*+*+%5*+6783.79/.-1(-%.::1(90:'/,;,*/.379*+%<'=.-(./0/*(%

!!"#"$"$% >+,2=*:*%2*.%4*+%?1'(/./'/.@*(%A2*+/+'-1(-%'1B%'(4*+*%>,;1='/.,(*(%

Ca%

5*+*79(1(-% *.(*3% V13'::*(9'(-3% )G.379*(% P,3.3% 1(4% Z.+81(-% 4*+% R*+-=*.79% .((*+9'=2% 4*+%

*S;,(.*+/*(%&,9,+/*%.3/"%

E2-*3*9*(% @,(% 4*(%K79G.*+.-8*./*(% 4*+%P,3.:*/+.*% .(8,+;,+.*+/*+%O'4.,(18=.4*% .:%'==-*:*.(*(%1(4%

4*+% .(4.@.41*==*(% P,3.32*3/.::1(-% .(% 4*+% JOf% .:% 2*3,(4*+*(% .3/% B+'-=.79F% ,2% /+,/)% 4*+% .(3-*3':/%

-=*.79*(% 5*,2'79/1(-3)*./% 4*+% &,9,+/*(% 4.*% V*./;*+.,4*(% @*+-=*.792'+% 3.(4F% 4'% 3.79% 4.*% P,3.3% 4*3%

&(,79*(:'+83% .(% 4*+% JOf% *+3/% '==:09=.79% '1B2'1/*"% !(% 4*+% O*='/.,(% )1:% DBB*8/% 46+B/*% 4*39'=2% 4.*%

P,3.3% )1% 9,79% =.*-*("% !(% 4*+% 4*+)*./.-*(% P,3.:*/+.*% 3.(4% '179% 4.*% Z.+81(-31(/*+379.*4*% 4*+%

=,78*+.,(.3.*+*(4*(% K/+'9=1(-% (.79/% 2*+6783.79/.-/% G,+4*(F% G,41+79% .(% 4*+% O*='/.,(% )1% 4*(%

E/,:2,:2*(,;B*+(%4.*%P,3.3% .(%4*+%JOf%)1%(.*4+.-%'(-*3*/)/% .3/"%P.*3*%2*.4*(%DBB*8/*%G.+8*(%'=3,%

-*-*(3.((.-F%G'3%:H-=.79*+G*.3*%4.*%+*='/.@%-1/*%A2*+*.(3/.::1(-%4*+%P,3.3G.+81(-381+@*(%-*BH+4*+/%

9'/"%

K.79*+% 3*9+% 1(/*+379.*4=.79% .3/% 4.*% )130/)=.79*%:*4.).(.379*%K/+'9=*(2*='3/1(-%4*+% 2*.4*(%&,9,+/*("%

Z09+*(4% 4.*% U';'(.379*% 5*@H=8*+1(-% 9.(3.79/=.79% 4*+% Q01B.-8*./% @,(% OH(/-*(1(/*+31791(-*(%

-*:*.(3':%:./%*.(*+%8=*.(*(%T+1;;*%@,(%!(413/+.*3/''/*(%'(%4*+%Z*=/3;./)*%=.*-/F%9'//*%4.*%+133.379*%

O*;12=.8% 4*+% B+69*+*(% K,GU*/1(.,(% *.(*(% Z*+/F% 4*+% *9*+% 4*:% k.@*'1% 4*+% D(/G.78=1(-3=0(4*+%

*(/3;+'79F%'179%G*((%3.*%@,(%LkKfDEO%4*:%Q*'=/9%f'+*%I*@*=%!%)1-*+*79(*/%G,+4*(%.3/%_3"%E22"%c[F%

K"%C$b"%P'+62*+%9.('13% .3/%4*(82'+F%4'N% .((*+9'=2%4*+%IKK%2*.%4*+%+*-*=:0N.-*(%P1+791(/*+31791(-%

.:%E23/'(4%@,(%)G*.%W'9+*(%*.(*%O*.9*%@,(%&+'(89*./33^:;/,:*(%'1B-*B'==*(%3.(4F%4.*%)1%G*./*+*(%

OH(/-*(1(/*+31791(-*(% -*B69+/% 9'2*("% VG'+%G1+4*% '179% 4.*% JOf% +*-*=:0N.-%:*4.).(.379% 2*/+*1/F%

4.*%5*-=*./1:3/0(4*%:633*(%'2*+% @,+%4*:%Q.(/*+-+1(4%4*+%O*33,1+7*(%2*G*+/*/%G*+4*("%>+,%&,;B%

4*+% 5*@H=8*+1(-% 3/*9*(% .(% 4*+% +133.379*(% O*;12=.8% .:% R*+-=*.79% )1% W';'(% (1+% */G'% *.(% P+.//*=% 4*+%

OH(/-*(*.(+.79/1(-*(%)1+%R*+B6-1(-F%B'==3%4.*%K/'/.3/.8%'13%4*+%V*./%4*+%>='(G.+/379'B/%1(4%4*3%&'=/*(%

&+.*-*3%2*='3/2'+%.3/"%
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C$%

E22"%c[j% Q01B.-8*./%@,(%OH(/-*(1(/*+31791(-*(%.(%W';'(%1(4%4*+%+133.379*(%K,GU*/+*;12=.8%
% E13-*G09=/*%L(/*+31791(-*(%:./%-+HN*+*+%&(,79*(:'+834,3.3"%Q01B.-8*./%;+,%J'13*(4%

D.(G,9(*+%.(%4*(%W'9+*(%#[Cg%2.3%#[C[%
P'/*(%('79%X##HY"%

P.*% JOf% 2*3/*9/% '13% )G*.% */9(.379% 1(/*+379.*4=.79*(% T+1;;*(F% K='G*(% 1(4% J'+/'+*("% P')1% B*9=*(%

'2*+% 2.3='(-% 4.BB*+*().*+/*% E(-'2*(% '13% 4*+% =*/)/*(% M,+/379+*.21(-% 4*+% K/14.*F% *2*(3,% )1% 4*(%

@*+379.*4*(*(%J^;*(%4*+%I*180:.*"%I*/)/*+*3%*+379G*+/%)130/)=.79%4.*%R*+-=*.792'+8*./%4*+%JOf%:./%

4*+%IKK"%

!(%*.(*+%VG.379*(2.='()%)*.79(*/*%3.79%*.(%4*1/=.79%(.*4+.-*+*3%*S7*33%+*='/.@*% +.38%4*+%J'+/'+*(%1(4%

5'3798.+*(% '2% X=HY"% O133*(% )*.-/*(% 4'-*-*(% *.(*(% 62*+% 4*:% P1+79379(.//% 4*+% &,9,+/*% =.*-*(4*(%

Z*+/"%P.*%L(/*+379.*4*%3.(4%'==*+4.(-3%(.79/%3.-(.B.8'(/"%P*+%2*+*./3%,9(*%&,++*8/1+%'1B%4*(%E(/*.=%'(%

fII% 2*+*./3% 9H9*+*3% Z*+/*% 4*3% *S7*33% +*='/.@*% +.38% B6+% 4.*% -*:*.(3':*% T+1;;*% .:% R*+-=*.79% )1+%

M,+/379+*.21(-%4*+%&,9,+/*%8'((%(*2*(%DBB*8/*(%4*+%3/'/.3/.379*(%L(3.79*+9*./%4'+'1B%2*+19*(F%4'N%

:./% )1(*9:*(4*+% 5*,2'79/1(-3)*./% '1B-+1(4% 4*3% JKD]DBB*8/*3% 4'3% *S7*33% +*='/.@*% +.38% 41+79%

R*+46((1(-%(.*4+.-*+%G.+4"%Z*((%3.79%.(%4*+%B,+/-*379+.*2*(*(%&,9,+/*%4.*%L(/*+379.*4*%4*+%T+1;;*(%

+*;+,41).*+*(% ='33*(F% =0-*(%4.*%Z*+/*%4*3%*S7*33%+*='/.@*% +.38%@,+%'==*:%('79%&,++*8/1+%'1B%fII% B6+%

O133*(%4*1/=.79%9H9*+%'=3%4.*%Z*+/*%4*+%IKK"%
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!!"#"$"$% >+,2=*:*%2*.%4*+%?1'(/./'/.@*(%A2*+/+'-1(-%'1B%'(4*+*%>,;1='/.,(*(%

Cg%

E22"%a\j% DS7*33%+*='/.@*%+.38%;+,%T+'^%B6+%K/*+2=.798*./%'(%I*180:.*%.(%L(/*+-+1;;*(%4*+%JOf]
&,9,+/*%

% &*.(*%&,++*8/1+%'1B%'(/*.=.-*%fII"%%
P'/*(%('79%X=HY%

%

E==* J'+/'+*(F%5'3798.+*( O133*(

\

c

$

i

d

#\

#c

#$

]c

DOO%;+,%T^

%



!!"#"$% &'()*+,-*(./0/%1(/*+%2*3,(4*+*+%5*+6783.79/.-1(-%.::1(90:'/,;,*/.379*+%<'=.-(./0/*(%

!!"#"$">% ?.*%)*./=.79*%@*+/*.=1(-%3/+'9=*(.(41).*+/*+%A*180:.*(%

BC%

!!"#"$"%& '()&*)(+,(-.)&/)0+)(,123&4+05.,)2(261*()0+)0&7)189:()2&

!!"#"$"%"#& ;(2,)(+123&

?.*% )*./=.79*% @*+/*.=1(-% 3/+'9=*(.(41).*+/*+% A*180:.*(D% 4*+% /.:*% 3.(7*% *E;,31+*% FGHIJ% IKK*8/D% L.+4%

901K.-% '=3% M*==*(K1(8/.,(% 2*379+.*2*(% N$<D% $=OD% L.*% 3.*% 09(=.79% (1+% 2*.% 4*+% P01K1(-% Q,(%

R3/*,3'+8,:*(%('79%4*+%@*+'2+*.791(-%Q,(%S'TU$$%2*,2'79/*/%L,+4*(%L'+% N>%O"%<'V3%1(4%H;.*33%

Q*+-=.79*(% 4.*% )*./=.79*% @*+/*.=1(-% 4*+% R3/*,3'+8,:*% :./% 4*+% Q,(% A*180:.*(% 2*.% 4*(%

W/,:2,:2*(,;K*+(D% L.*% 3.*% Q,(% 5.)),)*+,% */% '="% N?O% 2*379+.*2*(%L,+4*(%L'+D%L,2*.% 3.*% '2*+% (.79/%

2*'79/*/*(D%4'X%4*+%)*./=.79*%@*+='1K%:*9+*+*%Y.;K*=%)*.-/*"%I.(*%M*==*(K,+:%.:%W1K/+*/*(%)130/)=.79*+%

A*180:.*(% 9'//*(% '179% H/*L'+/% 1(4% <./'+2*./*+% .:% &.(4*3'=/*+% ('79% *.(*+% :*4.).(.379*(%

H/+'9=*(2*='3/1(-%41+79%SZ(/-*(1(/*+31791(-*(%L09+*(4%4*+%H79L'(-*+379'K/%-*K1(4*(D%L,2*.%4*+%

Y.;K*=%*/L'%4+*.%['9+*%('79%4*+%H/+'9=*(2*='3/1(-%'1K-*/+*/*(%L'+%N#@#O"%?.*%5*,2'79/1(-3)*./%L'+%.(%

4.*3*+%\(/*+31791(-%'==*+4.(-3%'1K%)*9(%['9+*%2*379+0(8/%L,+4*("%

]'79% 4*+% ?,3.3+*Q.3.,(% 8,((/*% 1(/*+% 4*(% W/,:2,:2*(,;K*+(% (1+% 2*.% <0((*+(D% 4.*% '(% *.(*+% ^<A%

*+8+'(8/%L'+*(D%4*+%)*./=.79*%@*+='1K%-1/%'(%*.(*%M*==*(K1(8/.,(%'(-*;'X/%L*+4*("%5*.%<0((*+(D%4.*%

)1:%_*./;1(8/% 4*3%W/,:2,:2*('2L1+K3% FWG5J% `6(-*+%L'+*(D% 379.*(% 4.*%_*./% 2.3% )1:%W1K/+*/*(% 4*+%

I+8+'(81(-%:./%L'793*(4*+%?,3.3% 86+)*+% )1%3*.(D% ,4*+D% '(4*+3%2*/+'79/*/D% 379.*(% .:%5*+*.79%9,9*+%

?,3*(%4.*%_*./%2.3%)1:%W1K/+*/*(%4*+%I+8+'(81(-%:./%)1(*9:*(4*:%W=/*+%'179%)1%L'793*(%N#AO"%?*+%

K+69*+%2*379+.*2*(*%N$<D%$=O%1(4%Q.*=K'79%)./.*+/*%I.(K=1X%Q,(%W=/*+%1(4%?,3.3%'1K%4.*%M*==*(K1(8/.,(%.:%

)*./=.79*(%@*+='1K% 4*+%<'(.K*3/'/.,(%L'+% .(% '==*(% '(4*+*(%&,(3/*=='/.,(*(%(.79/%:*9+% +*;+,41).*+2'+"%

?.*%`6(-3/*%4'2*.%1(/*+3179/*%W=/*+3-+1;;*%+*.79/*%Q,(%]1==%2.3%#C%['9+*(%WG5"%\('290(-.-%Q,:%GV;%

4*+%A*180:.*%K'(4%3.79%8*.(*%3.-(.K.8'(/*%&,++*='/.,(%)L.379*(%4*(%W=/*+%1(4%4*+%:.//=*+*(%_*./%2.3%)1:%

W132+179%4*+%I+8+'(81(-"%W==*+4.(-3%1(/*+379.*4%3.79%4.*%&,++*='/.,(%)L.379*(%4*:%M*+/%=(F?,3.3a#J%

1(4%4*+%:.//=*+*(%_*./%2.3%)1:%W132+179%4*+%&+'(89*./%3.-(.K.8'(/%.((*+9'=2%4*+%Q*+379.*4*(*(%GV;*(%

F3"%W22"%b#D%H"%BBJ"%
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&(,79*(:'+834,3.3%
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?.*%5*+*79(1(-%Q,(%?,3.3L.+81(-3K1(8/.,(*(%8'((%'2*+% )1%*+9*2=.79*(%d*9=*+(% K69+*(D%L*((%*3% .(%

*.(*:%2*='3/*/*(%&,==*8/.Q%\(/*+-+1;;*(%:./%3*9+%1(/*+379.*4=.79*+%I:;K.(4=.798*./%-.2/%1(4%4*+%GHI%

*.(%W134+178%4.*3*+%1(/*+379.*4=.79*(%I:;K.(4=.798*./%.3/"%5*.3;.*=3L*.3*%2*379+*.2*(%G9,:;3,(%1(4%

<./'+2*./*+%*.(*%\(/*+-+1;;*% `1(-*+%d+'1*(%1(/*+%4*(%W/,:2,:2*(,;K*+(%:./%*.(*+%3*9+%81+)*(%_*./%

2.3% )1+% I+8+'(81(-% '(% *.(*:% 5+13/8+*23D% 4.*% *.(% */L'% )*9(K'79% 9Z9*+*3% +*='/.Q*% +.38% K6+% 4.*3*%

I+8+'(81(-%9'//*%'=3%*3%4*:%<.//*=L*+/%1(/*+%'==*(%d+'1*(%*(/3;+'79%N##@O"%

?*39'=2% 3,==% .:% K,=-*(4*(% -*;+6K/% L*+4*(D% ,2% *3% .:% )*./=.79*(% W1K/+*/*(% 4*+% A*180:.*% 1(/*+% 4*(%

W/,:2,:2*(,;K*+(%P.(L*.3*%K6+%3,=79*%\(/*+-+1;;*(%-.2/"%
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!!"#"$"%"<& ')0&B(:)&C(2-)&;DEF410)&;GG)-+&H)(&6)2&I+F:HF:H)2FEG)02&

\:% 4'3% <13/*+% 4*+% )*./=.79*(% @*+/*.=1(-% */L'3% 4*/'.==.*+/*+% )1% 1(/*+3179*(D% L*+4*(% 4.*% ?'/*(%

Q*+L*(4*/D%4.*%!39.:'+1%*/%'="%.(%d,+:%*.(*+%G'2*==*%:./%<,('/%1(4%['9+%4*+%I+8+'(81(-%'(%A*180:.*%
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