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3*.*(%2*.%&.(4*+(%O.*%2*.%E+O'793*(*(% V*-=.79*(%A=/*+3J%O*((%62*+9'1;/J%:W*=,.379*%G*180:.*(%

C*+:*9+/J%.(%8*.(*:%>'==%V*4,79%AGG%'1L-*/+*/*("%

! K.*% .(%4*+% +*/+,3;*8/.C*(% !().4*()3/14.*%E=2:'+379%2*379+.*2*(*%E+9F91(-%4*+%Q<GS!().4*()%3*.%

(.79/%3/+'9=*(/W;.379J%4'%A<G%901L.-*+%3*.%'=3%Q<G"%

! >6+%4.*%Q<G%2*3/*9*%*.(%X*3/)O*.L*=J%,2%3.*%41+79%+'4.,'8/.C*%?/+'9=1(-%2.3%#"UUU%:?C%'13-*=F3/%

O*+4*(%8F((*Y%(1+%2*.%&&ISA+2*./*+(% 379.*(*(%4.*%K'/*(%*.(.-*+:'B*(%3.79*+%)1%3*.(Y%,LL*(2'+%

2*3/6(4*%*.(*%='(-*%G'/*()"%

! K.*%!(418/.,(%3,=.4*+%R1:,+*%41+79% .,(.3.*+*(4*%?/+'9=1(-%3*.%*.(%1:%*.(*%-'()*%Z+FB*(,+4(1(-%

2*4*1/*(4*+*3%[+,2=*:%'=3%4.*%>+'-*J%,2%1(4%O*=79*%G*180:.*(%41+79%Strahlung%'13-*=F3/%O*+4*("%

K'2*.%O.+4%3.79%4.*%A29'(4=1(-%'1L%4.*%G*180:.*(%.:%*(-*+*(%?.((*%8,()*(/+.*+*(J%'=3,%4.*%79+,(.379%

=W:;9'/.379*(%G*180:.*(%\QGG]%1(4%4.*%:'=.-(*(%GW:;9,:*%9F793/*(%3/+*.L*("%?79=.*B=.79%)*.79(*/%

3.79%.(%4*(%=*/)*(%^'9+*(%*.(%.(/*+('/.,('=*+%&,(3*(3%'2J%4.*%XEAGS&='33.L.8'/.,(J%('79%4*+%4.*%QGG%'=3%

=*180:.379*%_*+='1L3L,+:%*.(*3%(.*4+.-%:'=.-(*(%GW:;9,:3J%:*.3/%'=3%5SRW;J%*.(-*,+4(*/%O.+4%M;?N"%

K*((,79%O.+4%`%;'33'(/%)1%2*'79/*(%3*.(J%,2%4.*%C*+2+*./*/*%A(('9:*J%*.(*%QGG%-*9F+*%(.79/%)1%4*(%



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

!!"#"$"#% >,+:'=*%1(4%.(9'=/=.79*%?/+18/1+%4*3%5*./+'-*3%%

#a%

E+8+'(81(-*(J%4.*%41+79%?/+'9=1(-%'13-*=F3/%O*+4*(%8'((J%41+79%4.*%.(%4*+%G./*+'/1+%4,81:*(/.*+/*(%

5*L1(4*%-*3/6/)/%O.+4%,4*+%(.79/"%

E+3/%+*79/%O.+4%4'3%[+,2=*:%*.(*+%!(418/.,(%3,=.4*+%R1:,+*%41+79%.,(.3.*+*(4*%?/+'9=*(%(1+%':%X'(4*%

2*+69+/% O*+4*(% 8F((*("% K'2*.% O.+4% 4*1/=.79% O*+4*(J% 4'B% 4.*% 5*/+'79/1(-% 4*+% 3,=.4*(% R1:,+*% (1+%

-**.-(*/%.3/J%C,(%4*:%5+*((;1(8/%4*+%'8/1*==*(%K.38133.,(%'2)1=*(8*(J%'2*+%)1+%&=0+1(-%4*+%3/+.//.-*(%

>+'-*%4*+)*./%8*.(*(%5*./+'-%=*.3/*(%8'(("%

5*.% 4*+% C*+/.*L/*(% 5*9'(4=1(-% 4*+% G*180:.*(% .:% *(-*+*(% ?.((*% O.+4% *3% 3.79% (.79/% 1:% *.(*%

&,:;.=.*+1(-%4*+%G./*+'/1+%9'(4*=(J%4'%2.3%.(%4.*%V6(-3/*%b*./%*(/3;+*79*(4*%I*+8*%C,+=.*-*(J%'1L%4.*%

C*+O.*3*(%O*+4*(%8'(("%E.(%c2*+2=.78%62*+%4*(%?/'(4%4*3%I.33*(3%8'((%3.79%4*39'=2%'1L%4'3%L6+%4'3%

_*+3/0(4(.3% 4*+% K.38133.,(% (,/O*(4.-3/*% 2*379+0(8*("% K.*3*% 5*379+0(81(-% .3/% '2*+% '179%

*+L,+4*+=.79J%1:%-*(6-*(4%X'1:%L6+%4.*%A13*.('(4*+3*/)1(-%:./%4*(%,2*(%'(-*L69+/*(%5*9'1;/1(-*(%

)1% ='33*(% 1(4% '1L)1)*.-*(J% O*=79*% Z+*()*(% 1(3*+*3% I.33*(3% 2*3/*9*("% K.*3*% Z+*()*(% :633*(%

2*'79/*/%O*+4*(J%O*((% *3% 1:% 4.*% >+'-*% -*9/J% ,2% 4.*% 5*L1(4*% .(% 4*+%P'9),(*% 4*3%A&I%&+6::*=%

/'/3079=.79%,4*+%(1+%379*.(2'+%,4*+%62*+9'1;/%(.79/%:./%4*:%4*+)*./%-*3.79*+/*(%I.33*(%.(8,:;'/.2*=%

3.(4"%

K.*%5*O*+/1(-%C,(%P1/)*(%1(4%Z+*()*(%4*+%K'/*(%'13%d.+,39.:'%1(4%P'-'3'8.%O*+4*(% .(%4.*3*:%

5*./+'-% *.(*(% )*(/+'=*(%[='/)% 9'2*("%K'2*.%O*+4*(%*2*(3,%O.*%2*.% 4*+% C*+-=*.79*(4*(%5*/+'79/1(-%

'(4*+*+% *;.4*:.,=,-.379*+% E+L'9+1(-*(% '13% 4*:% 5*+*.79% :*4.).(.379*+% ?/+'9=*('(O*(41(-*(% 4.*%

_*+4,;;*=1(-34,3*(% 4'+-*3/*==/% 1(4% 2*1+/*.=/% O*+4*("% E.(% 2+*./*+% X'1:% O.+4% 4*+% >+'-*% -*O.4:*/%

O*+4*(J% .(O.*O*./% G*180:.*(% 41+79% ?/+'9=1(-% 9*+C,+-*+1L*(% O*+4*(% 8F((*(% ,4*+% 3,-'+%

3/+'9=*(3;*).L.379%3.(4"%%

%



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

!!"#"$"@% K.*%2*3,(4*+*%?/*==1(-%4*+%G*180:.*%1(/*+%4*(%3/+'9=*(.(41).*+/*(%R1:,+*(%%

#$%

!!"#"$";% @0,%A,6'./,(,%42,++-.8%/,(%B,-5C)0,%-.2,(%/,.%62(*1+,.0./-D0,(2,.%
E-)'(,.%

5*+*./3%.(%4*+%)O*./*(%K*8'4*%('79%E(/4*781(-%4*+%XF(/-*(3/+'9=*(%1(4%4*+%X'4.,'8/.C./0/%2*+.79/*/*%

^'7.-% #ee#% 62*+% L6(L% G*180:.*(% 1(/*+% 5*3790L/.-/*(J% 4.*% *.(*+% 2*+1L=.79*(% ?/+'9=*(2*='3/1(-%

'13-*3*/)/%-*O*3*(%O'+*(%MF#N"%!(%*.(*+%A1L=.3/1(-%C,(%#$%<*.=*(3/*.(*(%4*+%E+L,+3791(-%+'4.,-*(*+%

&'+).(,-*(*3*%L69+/%<,33:'(%.(%3.*2*(%!/*:3%4.*%G*180:.*%'=3%*.(*%4*+%'1LL0==.-3/*(%<'=.-(,:*%'(J%

4.*%2*.:%<*(379*(%('79%*.(*+%ED;,3./.,(%-*-*(62*+%.,(.3.*+*(4*(%?/+'9=*(%2*,2'79/*/%O,+4*(%.3/"%

E3%.3/%2*:*+8*(3O*+/J%4'B%4*+%*+3/*%5*+.79/%62*+%*.(*%3W3/*:'/.379*%H(/*+31791(-%)1%4.*3*:%R9*:'%

41+79%d*(39'O%'(4%d'O8.(3% #e$$% 3.79%:./% 4*(%>,=-*(%2*+1L=.79*(%H:-'(-3%:./%XF(/-*(3/+'9=1(-%

2*L'B/% 1(4% >'8/*(% '13-*O*+/*/% 9'//*J% 4.*% L6+% '==*% ,LL*(81(4.-% -*O*3*(% O'+*(T% K.*% OF79*(/=.79%

;12=.).*+/*(% R,4*3:*=41(-*(% .(% 4*+% b*./379+.L/% 4*+% A:*+.7'(% <*4.7'=% A33,7.'/.,(% M99N"% H?S

':*+.8'(.379*%f+)/*%3/'+2*(%4':'=3%#JgL'79%901L.-*+%'(%*.(*+%G*180:.*%'=3%4.*%A==-*:*.(2*CF=8*+1(-%

1(4%H?S':*+.8'(.379*%X'4.,=,-*(%3.-(.L.8'(/%901L.-*+%'=3%'(4*+*%f+)/*"%

K*39'=2% O'+% 4*+% 5=.78% -*3790+L/J% 1:% 4.*% *.(4+1783C,==*% I*==*% C,(% G*180:.*(% O'9+)1(*9:*(J% 4.*%

2*+*./3% O*(.-*% ^'9+*% ('79% 4*:% A2O1+L% 4*+% A/,:2,:2*(% 4.*% h;L*+% 9*.:3179/*"% ?,O,9=% 1(/*+% 4*(%

A/,:2,:2*(,;L*+(% '=3% '179% 2*.% ['/.*(/*(% ('79% *.(*+% 5*9'(4=1(-% :./% XF(/-*(3/+'9=*(J% 1(/*+%

'(4*+*:% O*-*(% 3,% 412.,3*(% !(4.8'/.,(*(% O.*% R9W:139W;*+;='3.*J% L.*=% 4.*% 2*3,(4*+3% 9,9*%

E:;L.(4=.798*./%C,(%&.(4*+(%'1L"%K*((,79%9'/%4.*%2*4*1/*(4*%E(/4*781(-%C,(%>+'1%?/*O'+/%1(4%.9+*(%

<./'+2*./*+(%#eij%M#>:NJ%4'B%*.(*%4.'-(,3/.379*%XF(/-*(1(/*+31791(-%O09+*(4%4*+%?79O'(-*+379'L/%

*.(*% E+9F91(-% 4*+% G*180:.*S!().4*()% .:% &.(4*3'=/*+% )1+% >,=-*% 9'/J% *.(*% 9*L/.-*% &,(/+,C*+3*%

'13-*=F3/J%O*.=%*3%3.79%1:%4.*%>,=-*%*.(*+%3*9+%(.*4+.-*(%?/+'9=*(4,3.3%9'(4*=/*J%4*+*(%?7904=.798*./%

)1:% R*.=% 2.3% 9*1/*% (.79/% '(*+8'((/% O.+4"% A179% 4.*3*% E(/4*781(-% O.+4% 9*1/*% C,(% <,33:'(% '=3%

9.3/,+.379*+%<*.=*(3/*.(%-*O6+4.-/"%

K.*3*% 5*L1(4*% O'+*(% *.(% *.(4+1783C,==*+% 5*=*-% L6+% 4'3% [,3/1='/% *.(*+% 379O*==*(L+*.*(%

4,3.3;+,;,+/.,('=*(%I.+83':8*./% 4*+% .,(.3.*+*(4*(%?/+'9=1(-% .(% 4*+%&'+).(,-*(*3*"% !(% 4*+%>,=-*)*./%

O1+4*%4.*%dW;,/9*3*%+'4.,-*(*+%<1/'/.,(*(%(.79/%(1+%'=3%H+3'79*%L6+%G*180:.*(J%3,(4*+(%;+.().;.*==%

'179%L6+%<'=.-(,:*%('9*)1%'==*+%'(4*+*(%h+-'(*%41+79%*.(*%('9*)1%1(62*+3*92'+*%b'9=%C,(%?/14.*(%

2.3%9*1/*%2*=*-/"%

K.*%2*3,(4*+*%X,==*%4*+%G*180:.*%.(%4.*3*:%b13'::*(9'(-%O.+4%4'41+79%1(/*+3/+.79*(J%4'B%.(%*.(*+%

c2*+3.79/% C,(% 5,.7*%^+"% (*1(% C,(% )OF=L% ?/14.*(% 62*+% 4.*%X'4.,-*(*3*% 4.*3*+% E+8+'(81(-%:./% *.(*+%



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

!!"#"$"@% K.*%2*3,(4*+*%?/*==1(-%4*+%G*180:.*%1(/*+%4*(%3/+'9=*(.(41).*+/*(%R1:,+*(%%

#i%

3.-(.L.8'(/*(%E+9F91(-%4*3%+.38%('79%*.(*+%ED;,3./.,(%'1L-*L69+/%O*+4*(%M##N"%!(%4*+%!().4*()3/14.*%4*+%

A/,:2,:2*(,;L*+% )*.-/% 4.*% G*180:.*% 4'3% '13-*;+0-/*3/*% '//+.21/'2=*% +.38% ('79% *.(*+%

Z'()8F+;*+3/+'9=*(2*='3/1(-% .:% _*+-=*.79% )1% '==*(% '(4*+*(% &+*23*+8+'(81(-*(% \3"%R'2"%#J% ?"%#i]"%

K'3% '//+.21/'2=*% +.38% 4+678/% '13J% O*=79*+% A(/*.=% 4*+% 2*,2'79/*/*(% &+'(89*./3L0==*% 4*(% A/,:2,:2*(%

)1)1379+*.2*(% 3.(4"% K*+% :./% A23/'(4% 9F793/*% I*+/% L6+% 4.*% G*180:.*(% 2*=*-/% 4*(% Q9'+'8/*+% 4.*3*+%

E+8+'(81(-%'=3%!(4.8'/,+%L6+%*.(*%?/+'9=*(2*='3/1(-"%

R'2"%#T% A//+.21/'2=*% +.38J% *D7*33% +*='/.C*% +.38% 1(4%'23,=1/*% *D7*33% +'4.,-*(*+%&+*23*+8+'(81(-*(%
('79%*.(*+%Z'()8F+;*+*D;,3./.,(%

% K'/*(%4*+%A/,:2,:2*(,;L*+%('79%R9,:;3,(%*/%'="%M##>N]%

!"#$%& '((")*+($*,-&.)/0&1&&& 234-//&.-,$()5-&.)/0&6&78& '*/9,+(-&234-//&6&:;<&=>78&
G*180:.*% iU% $Jag% @Jg%
5+13/% a@% #Jk% kJg%
?79.=44+63*% @k% #J@% #Jk%
d'1/% @$% #JU% UJj$%
G1(-*% #e% #JU% $J$%
E.*+3/,78% #j% #JU% #J#%
d'+(2='3*% #k% #JU% #J@%
K.784'+:% #$% UJg@% #Jj%
G*2*+% ##% UJ$e% #Jk%
<'-*(% kJi% UJa@% $Jj%

R+,/)%4*3%9*+'13+'-*(4*(%*D7*33%+*='/.C*%+.38%4*+%G*180:.*J%4'3%*/O'%C.*+S%2.3%L6(LL'79%9F9*+%=.*-/%'=3%

4'3%C,(%&+*23*+8+'(81(-*(%'(4*+*+%h+-'(*J%.3/%O*-*(%4*+%+*='/.C%(.*4+.-*(%3;,(/'(*(%d01L.-8*./%4.*%

'23,=1/*%A()'9=%4*+%'13-*=F3/*(%E+8+'(81(-*(%(.79/%3,%2*4*1/3':"%!(%4*+%'23,=1/*(%b'9=%4*+%41+79%

*.(*%Z'()8F+;*+4,3.3%'13-*=F3/*(%)130/)=.79*(%?/*+2*L0==*%:'79*(%3.*%(1+%*/O'%*.(*(%A(/*.=%C,(%)*9(%

[+,)*(/%'13"%Z*9/%*3%1:%4.*%I6+4.-1(-%4*3%-*31(49*./=.79*(%?79'4*(3J%4*(%4.*%?/+'9=*(2*='3/1(-%.(%

*.(*+%[,;1='/.,(%'(+.79/*/J% 3/*9*(%4*39'=2%4.*%3,=.4*(%Z*379O6=3/*%)1%X*79/% .:%_,+4*+-+1(4"%_F==.-%

'(4*+3% .3/%'2*+%4.*%?./1'/.,(J%O*((%*3%1:%4.*%>+'-*%-*9/J%O*=79*%A+/%4*+%:'=.-(*(%Z*379O6=3/*%'=3%

!(4.8'/,+*(%4'L6+%/'1-*(J%4'B%*.(*%[,;1='/.,(%*.(*+%1(-*OF9(=.79*(%?/+'9=*(2*='3/1(-%'13-*3*/)/%.3/"%

d.*+% 3/*9/% 4.*% G*180:.*J% O.*% 379,(% 4.*3*+% 81+)*% 9.3/,+.379*% c2*+2=.78% )*.-/J% '(% *+3/*+% ?/*==*"% K'3%

2*+19/% (.79/% (1+% 4'+'1LJ% 4'B% 3.*%:./%A23/'(4%4'3% 9F793/*% +*='/.C*% +.38% '1LO*.3/"%b130/)=.79% L0==/% *.(*%

_*+:*9+1(-%C,(%G*180:.*(%'1LJ%O*.=%4.*3*%E+8+'(81(-%3;,(/'(%+*='/.C%3*=/*(%.3/"%K'-*-*(%9'2*(%4.*%

3,=.4*(% 2F3'+/.-*(% Z*379O6=3/*% *.(*(% A(/*.=% C,(% @US@i%l% '(% 4*+% ?/*+2=.798*./J% 3,% 4'B% )130/)=.79%

'13-*=F3/*% Z*379O6=3/*% .(% 4*(% 3/'/.3/.379*(% ?79O'(81(-*(% =*.79/% 1(/*+-*9*(% 1(4% '179% 901L.-%

4'41+79% C*+4*78/% O*+4*(J% 4'B% '(4*+*% &+*231+3'79*(% 3.79% .(% .9+*(% A13O.+81(-*(% 62*+='-*+(J% *.(%

[+,2=*:J% C,(% 4*:% (,79% (.79/% *.(:'=% 4.*% 5*O*+/1(-% +'4.,-*(*+% G*180:.*(% 1(/*+% '==*(% H:3/0(4*(%

C*+379,(/%2=*.2/J%O.*%3.79%':%5*.3;.*=%4*+%G*180:.*(%'=3%bO*.//1:,+%(,79%)*.-*(%O.+4"%



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

!!"#"$"@% K.*%2*3,(4*+*%?/*==1(-%4*+%G*180:.*%1(/*+%4*(%3/+'9=*(.(41).*+/*(%R1:,+*(%%

#k%

E.(% O*./*+*+% O*3*(/=.79*+% Z+1(4% L6+% 4.*% X,==*% 4*+% G*180:.*(% '=3% !(4.8'/,+% *.(*+% 1(-*OF9(=.79*(%

?/+'9=*(2*='3/1(-%.3/%4.*%81+)*%G'/*())*./J%4.*%.:%K1+79379(.//%O*3*(/=.79%86+)*+%.3/%'=3%4.*%4*+%3,=.4*(%

R1:,+*J%1(4%.9+*%-*+.(-*%_'+.'()"%K'41+79%O.+4%4'3%+*='/.C*%+.38%.(%*.(*+%81+)*(%b*./;*+.,4*%L6+%4.*3*%

E+8+'(81(-% 4+'3/.379% *+9F9/% 1(4% )14*:% '179% 4.*% <F-=.798*./% *.(*+% )*./=.79*(% b1,+4(1(-% )1% *.(*:%

?79'4*(3*+*.-(.3% 2*33*+% :F-=.79"% !(32*3,(4*+*% ('79% *.(*+% )*./=.79% 1:379+.*2*(*(% E.(O.+81(-%

.,(.3.*+*(4*+% ?/+'9=*(% 8'((% 3.79% *.(% 62*+O.*-*(4*+% R*.=% 4*+% '13-*=F3/*(% G*180:.*(% 2*+*./3%

:'(.L*3/.*+/% 9'2*(J% 2*C,+% 4.*% _*+:*9+1(-% 4*+% 3,=.4*(% R1:,+*% 2*-.((/"% K*39'=2% .3/% *3% 379,(% ='(-*%

-*=01L.-*% [+'D.3% -*O,+4*(J% )1:.(4*3/% 4.*% G*180:.*(% '=3% 2*3,(4*+*% Z+1;;*% 4*+% 2F3'+/.-*(%

E+8+'(81(-*(% 3*;'+'/% C,(% 4*(% 3,=.4*(% R1:,+*(% )1% 2*9'(4*=(J% O*((% *3% 4'+1:% -*9/J% 4.*%

-*31(49*./=.79*(%>,=-*(%*.(*+%?/+'9=*(2*='3/1(-%)1%2*1+/*.=*("%

d*1/*% 3/*9*(% O.+% C,+% 4*+% R'/3'79*J% 4'B% 4.*% !().4*()% 4*+% G*180:.*% 3.79% .(% 1(3*+*:% ^'9+91(4*+/%

1(-*L09+%C*+4,;;*=/%9'/J%.(%*.(*+%b*./;*+.,4*%'=3,J%.(%4*+%4.*%[,;1='/.,(%41+79%).C.=.3'/,+.379*%m1*==*(%

(,79:'=3%41+79%4.*%-=*.79*%K,3.3% .,(.3.*+*(4*+%?/+'9=1(-%2*='3/*/%O.+4%O.*%'13%('/6+=.79*(%m1*==*("%

K*((,79%O.+4%4.*%('9*=.*-*(4*%?79=1BL,=-*+1(-J%4'B%4.*%:*.3/*(%G*180:.*(% +'4.,-*(*+%P'/1+%3.(4%

1(4% 4.*% _*+4,;;*=1(-34,3.3% */O'% .(% 4*+% Z+FB*(,+4(1(-% 4*+% ('/6+=.79*(% ?/+'9=*(2*='3/1(-% =.*-/J%

C*+2+*./*/% '2-*=*9(/"% 5*.3;.*=3O*.3*% ,+4(*(% ^'7,2.% 1(4% Q9:*=*C38W% (1+% */O'% )*9(% [+,)*(/% 4*+%

3;,(/'(*(% G*180:.*(% 4*+% ('/6+=.79*(% ?/+'9=*(2*='3/1(-% )1% M$:N"% !9+*% 5*+*79(1(-*(% 2*+19*(% '1L%

I*+/*(% L6+% 4'3% *D7*33% +*='/.C*% +.38J% 4.*% L6+% 4.*% G*180:.*S<,+/'=./0/% 4*+% A/,:2,:2*(,;L*+% 41+79%

?9.:.)1% */% '="% 2*+.79/*/%O,+4*(% 3.(4% M=>N"%K.*3% .3/% *.(%5*.3;.*=% C,(% C.*=*(J%O.*% 4.*%5*,2'79/1(-%4*+%

A/,:2,:2*(,;L*+%n1'3.%'=3%-,=4*(*+%?/'(4'+4%C*+O*(4*/%O*+4*(J%*.(*%[+,)*41+J%4.*%379,(%C.*=L'79%

8+./.3.*+/%O,+4*(%.3/"%

K*39'=2% .3/% )1(0793/% *.(*% 81+)*% K'+3/*==1(-% 4*+% 5*,2'79/1(-*(% '(% 4*(% A/,:2,:2*(,;L*+(%

(,/O*(4.-J%C*+21(4*(%:./%*.(*+%'13L69+=.79*(%5*/+'79/1(-J%O,%4.*%Z+*()*(%4*+%c2*+/+'-2'+8*./%4.*3*+%

E+8*((/(.33*%=.*-*("%

%



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

!!"#"$">% ?+-*2(.33*%4*+%@?@A%)1+%B*180:.*%

#C%

""#$#!#%& '()*+,-..*&/*(&0'01&23(&4*3567-*&

""#$#!#%#$& 8*(&9*(:&/*(&8;:*,&;3.&<-(=.>-7;&3,/&?;);.;5-&

5.3% )1:%D2E1+F% 4*+%D/,:2,:2*(%2*+19/*(% 4.*%?+8*((/(.33*%62*+% 3/+'9=*(.(41).*+/*%B*180:.*(%'1F%

4*+%5*,2'79/1(-%('79%2*+1F=.79*+%G/+'9=*(2*='3/1(-"%H'2*.%9'(4*=/*%*3%3.79%.(%4*+%@*-*=%1:%<0((*+%

:.//=*+*(%D=/*+3%1(4%1:%*.(*%G/+'9=*(2*='3/1(-I%4*+*(%H,3.3%:*.3/%(,79%(.79/%*.(:'=%-+,2%'2-*3790/)/%

E*+4*(% 8,((/*"% J14*:% ='-% *.(*% ?K;,3./.,(% 62*+% L.*=*% M'9+*% L,+"% N*-*(% 4*+% 3,).,O8,(,:.379*(%

5*3,(4*+9*./*(% 4*3% D+)/2*+1F*3% E'+% 4.*3*% P+1;;*% '179% (,79% (.79/% *.(:'=% +*;+03*(/'/.L% F6+% 4.*%

(,+:'=*%5*LO=8*+1(-%-=*.79*(%D=/*+3%1(4%P*379=*79/3"%

H*:-*-*(62*+%E'+*(%.(%Q.+,39.:'%1(4%R'-'3'8.%'==*%D=/*+3-+1;;*(%2*.4*+=*.%P*379=*79/3%,9(*%*.(*%

*(-*%D13=*3*%2*/+,FF*("%H*+%-+OS/*%T*.=%4*+%H,3.3%E.+8/*%.(%*.(*:%3*9+%81+)*(%J*./+'1:%*.("%H.*%H,3.3%

4*+%2*/+,FF*(*(%!(4.L.41*(%8,((/*%+*='/.L%-1/%'2-*3790/)/%E*+4*("%H'3%-*31(49*./=.79*%G79.783'=%4*+%

2*/+,FF*(*(% ?.(E,9(*+% E1+4*% 3*9+% 3,+-F0=/.-% 2.3% 9*1/*% L*+F,=-/% 1(4% 4,81:*(/.*+/"% ?3% 9'(4*=/*% 3.79%

4'2*.% 1:% *.(*% +*='/.L% -+,S*% J'9=I% +1(4% #UU"UUU% V*+3,(*(I% 3,% 4'S% '179% *.(*% 3.((L,==*% 3/'/.3/.379*%

D('=W3*% L.*=F0=/.-*+% ?.(F=1SF'8/,+*(% '1F% 4.*% D13E.+81(-% 4*+% G/+'9=*(2*='3/1(-% :O-=.79% E1+4*"%H.*3*%

3/'/.3/.379*% D('=W3*% E1+4*% '179% 4'41+79% 1(/*+3/6/)/I% 4'S% E*-*(% 4*+% 3;*).F.379*(% P*,:*/+.*% 4*+%

G/+'9=*('132+*./1(-% ('79%4*+%?K;=,3.,(%*.(*+%D/,:2,:2*%62*+%4*:%J*(/+1:%*.(*+%-+,S*(%G/'4/% .(%

4*(%5*+*.79*(%:./% -+OS*+*:%D23/'(4% L,:%QW;,)*(/+1:%1(4%4':./% L*+21(4*(%:./% *.(*+% -*+.(-*+*(%

G/+'9=*(2*='3/1(-% 4.*% L,(% 4.*3*+% H,3.3% 2*/+,FF*(*% A=079*% 1(4% 4':./% 4.*% J'9=% 4*+% 2*/+,FF*(*(%

?.(E,9(*+%-+OS*+%E1+4*"%

G,E,9=% '1F% 4.*% A*3/3/*==1(-% 4*+% G/+'9=*(4,3.3% '=3% '179% '1F% 4.*% :O-=.793/% -1/*% ?+F'331(-% 4*3%

P*31(49*./3)13/'(4*3I%*.(*+%?+8+'(81(-%1(4%4*+%T,4*31+3'79*%E1+4*%-+,S*+%N*+/%-*=*-/"%?3%E1+4*(%

2*+*./3% )1% ?(4*% 4*+% L.*+).-*+% 1(4% 5*-.((% 4*+% F6(F).-*+% M'9+*% B*180:.*+*-.3/*+% 1(4% 3;0/*+% E*./*+*%

&+*23+*-.3/*+% -*-+6(4*/I% )1% 4*(*(% *3% *.(% *(/E.78*=/*+% !(413/+.*3/''/% E.*% 4.*% 51(4*3+*;12=.8%

H*1/379='(4%2.3%9*1/*%(.79/%-*2+'79/%9'/"%D=3%E*=/E*./%4.*%AD5XR,:*(8='/1+%*.(-*F69+/%E,+4*(%E'+%Y@ZI%

E1+4*(% 1(/*+% [*+E*(41(-% 4*+% '+79.L.*+/*(% H,81:*(/*% 1(4% D133/+.79*% L,(% ;*+.;9*+*:% 5=1/% 1(4%

&(,79*(:'+8% 4.*% H.'-(,3*(% 4*+% B*180:.*(% +*L.4.*+/"% H')1% E1+4*% 3,-'+% *.(% <./-=.*4% 4*+% AD5X

D+2*./3-+1;;*%9.()1-*),-*("%A6+%41+79379(.//=.79%\#%]%4*+%A0==*%E'+%*.(*%5*1+/*.=1(-%('79%4*+%(*1*(%

R,:*(8='/1+%:O-=.79I%2*3,(4*+3%-1/%2*.%4*+%^<B%_C`%]aI%62*+41+79379(.//=.79%-1/%'179%2*.%4*+%DBB%

_\b%]aI%E*(.-*+%-1/%2*.%4*+%D<B%_`C%]a%1(4%4*+%DTB%_`c%]a"%5*3,(4*+3%379E*+%)1%2*1+/*.=*(%E'+*(%



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

!!"#"$">% ?+-*2(.33*%4*+%@?@A%)1+%B*180:.*%

#d%

A0==*%4*+%G'::*=-+1;;*%4*+%62+.-*(%B*180:.*(I%.(%4*+%3.79%1"'"%4.*%^BB%1(4%4'3%<HG%F.(4*(%_c`%]a"%

!(%4.*3*+%P+1;;*%2*F.(4*(%3.79%'==*+4.(-3%'179%(1+%3.*2*(%V+,)*(/%4*+%A0==*"%

?3% .3/% 4*39'=2% 41+79'13% ('79L,==).*92'+I% 4'S% 4.*% ?+8*((/(.33*% '13% 4*+% 5*,2'79/1(-% 4*+%

D/,:2,:2*(,;F*+% 3.79% e1'3.% )1% *.(*:% P,=43/'(4'+4% F6+% 4.*% 5*1+/*.=1(-% L,(% P*31(49*./337904*(%

('79% *.(*+% G/+'9=*(2*='3/1(-% *(/E.78*=/% 9'2*("% H'+62*+% 9.('13% 9'2*(% 3.*% *.(*% A6==*% L,(%

?K;*+.:*(/*(%4*+%P+1(4='-*(F,+3791(-%3,E.*%L,(%G/14.*(%'(%'(4*+*(%3/+'9=*(2*='3/*/*(%&,==*8/.L*(%

'(-*3/,S*("% R.79/% )1=*/)/% E1+4*(% 3.*% -*+'4*)1% )E'(-3=01F.-% )1:% <'S3/'2% F6+% P+*()E*+/*% .:%

G/+'9=*(3791/)"%

H.*3*% ;,=./.379*% H.:*(3.,(% 379*.(/% (.79/% ,9(*% @678E.+81(-% '1F% 4.*% !(/*+;+*/'/.,(% 4*+% H'/*(% '13%

Q.+,39.:'%1(4%R'-'3'8.% -*2=.*2*(% )1% 3*.("%5.3% .(% 4.*% f6(-3/*%J*./I% 9.*+% 3*.% '1F%4.*%?:;F*9=1(-%4*+%

!^@V% R+"%\U% Y%AZ% 1(4% .9+*% D13E.+81(-*(% '1F% 4'3% *1+,;0.379*% 1(4% ('/.,('=*% G/+'9=*(3791/)+*79/%

9.(-*E.*3*(I% F*9=/% *3% (.79/% '(% [*+3179*(I% 2*.% 4*+% g2*+/+'-1(-% 4*+% ?+8*((/(.33*% 4'3% D13:'S% 4*+%

-*31(49*./=.79*(% P*F09+41(-% 9*+1(/*+% )1+*79(*(#"% ?+3/% +*79/% E*+4*(% 5*F1(4*% (.79/% )1+% &*((/(.3%

-*(,::*(I%4.*%)1%*.(*+%-+OS*+*(%[,+3.79/%2*.%4*+%g2*+/+'-1(-%4*+%H'/*(%D(='S%-*2*("%D179%4'+'1F%

E.+4%.(%4.*3*:%5*./+'-%2*3,(4*+3%*.()1-*9*(%3*.("%

H.*% 5*,2'79/1(-% 4*+% @?@A% E*+4*(% '13% 4*+% G.79/% 4*+% f*E*.=3% (*1*3/*(% V12=.8'/.,(% )1% *.(*:%

2*3/.::/*(%T9*:'%4'+-*3/*==/"%H'2*.%E.+4%)1(0793/%:./%4*(%D+2*./*(%2*-,((*(I%4.*%*.(*(%-*3':/*(%

g2*+2=.78% *+='12*("%H'('79%E*+4*(%?.()*=/9*:*(% '1F-*-+.FF*(I% 4.*% 2.3='(-% *9*+% .:%Q.(/*+-+1(4%4*+%

H.38133.,(%3/'(4*(%,4*+% .(% .9+*+% f6(-3/*(%H'+3/*==1(-%3,%(*1%3.(4I%4'S%3.*%(,79%(.79/%'==-*:*.(%)1+%

&*((/(.3%-*(,::*(%E,+4*(%3.(4"%

%

""#$#!#%#B& C,;DE.*&/*(&4*3567-*F",2-/*,2&$A@G&+-.&$AHI&

J1%4*(%E.79/.-3/*(%?+8*((/(.33*(%4*+%@?@A%YIAZ%)09=/%('79%.9+*+%*.-*(*(%D1FF'331(-I%4'S%*3%2*.%*.(*+%

5*1+/*.=1(-% 4*+% -*31(49*./=.79*(% A,=-*(% *.(*+% G/+'9=*(2*='3/1(-% (.79/% '13+*.79/I% 4.*% B*180:.*(% '=3%

3*;'+'/*% P+1;;*% 4*+% 2O3'+/.-*(% ?+8+'(81(-*(% )1% 2*/+'79/*(I% 3,(4*+(% 4'S% 3.79% 9.(/*+% 4*+%

G'::*=2*)*.79(1(-% B*180:.*% *.(*% [.*=F'=/% 3*9+% 1(/*+379.*4=.79% '1F% *.(*% G/+'9=*(2*='3/1(-%

+*'-.*+*(4*+% TW;*(% L*+2.+-/I% 4.*% *.(*% -*/+*((/*% N6+4.-1(-% L*+='(-/"% H'2*.% +*.79/% *3% (.79/% '13I% 4.*%

:'=.-(*(% BW:;9,:*I% 4.*% ^BB% 1(4% 4.*% :1=/.;=*(% <W*=,:*% '13)18='::*+("% D179% .((*+9'=2% 4*+%

%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%

#%%D13F69+=.79%4')1%Y@JZ%



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

!!"#"$">% ?+-*2(.33*%4*+%@?@A%)1+%B*180:.*%

#b%

B*180:.*(% .:% *(-*+*(% G.((*% :633*(% 4.*% *.()*=(*(% P+1;;*(% 2*'79/*/% E*+4*(I% E,2*.% E*-*(% .9+*+%

Q01F.-8*./% 4.*% DBBI% D<BI% DTB% 1(4% ^<B% -*3,(4*+/% 1(/*+3179/% 1(4% 4.*% 62+.-*(% TW;*(% .(% *.(*+%

G'::*=-+1;;*%*.(-*,+4(*/%E,+4*(%E'+*(%YIAI%HAI%$$$Z"%

H'3%9O793/*%*K7*33%+*='/.L*%+.38%2*.%*.(*:%P+'W%*++*.79/*%:./%bI#%4.*%DBBI%-*F,=-/%L,(%4*+%^<B%:./%\Ic"%

H.*%D<B%)*.-/*%.:%[*+-=*.79%4')1%(1+%*.(*(%5+179/*.=h%>I>"%

H.*3*% N*+/*% -*2*(% '==*+4.(-3% 4'3% [*+90=/(.3I% .(% 4*:% .(% *.(*+% 2*3/.::/*(% J*./;*+.,4*% 4.*%

L*+379.*4*(*(% TW;*(% L*+:*9+/% '1F/+*/*(I% (1+% 3*9+% -+,2% E.*4*+"% H*((% 4'3% +*='/.L*% +.38% 0(4*+/% 3.79%

*+9*2=.79%.(%D290(-.-8*./%L,(%4*+%J*./%('79%4*+%G/+'9=*(2*='3/1(-%_TG?X?FF*8/a"%H.*%)./.*+/*(%N*+/*%F6+%

4'3%*K7*33% +*='/.L*% +.38%3.(4%?+-*2(.33*%*.(*+%<.//*=1(-%62*+%4*(%-*3':/*(%5*,2'79/1(-3)*./+'1:"%

H*+% 5*+*79(1(-% .3/% '=3,% F6+% [*+-=*.793)E*78*% 4'3% 7,(3/'(/% +*='/.L*% +.38X<,4*==% )1-+1(4*% -*=*-/%

E,+4*(I%4'3%:./%G.79*+9*./%(.79/%)1/+.FF/"%H'3%7,(3/'(/%+*='/.L*%+.38X<,4*==%-*9/%L,(%4*+%D(('9:*%'13I%

4'S%('79%*.(*+% B'/*())*./% 3.79% 62*+% *.(*(% =0(-*+*(%J*./+'1:I%:O-=.79*+E*.3*%3,-'+% =*2*(3=0(-=.79I%

*.(*%8,(3/'(/*%1(4%4,3.3;+,;,+/.,('=*%[*+:*9+1(-%4*+%3;,(/'(*(%Q01F.-8*./%4*+%?+8+'(81(-%*.(3/*==/"%

H.*% 5*4*1/1(-% 4*3% TG?X?FF*8/*3% F6+% 4.*% 5*1+/*.=1(-% 4*3% +*='/.L*% +.38% E.+4% ':% 5*.3;.*=% 4*+%

D/,:2,:2*(,;F*+%.(%4*(%&';./*=(%""#$#!#!#B%1(4%""#$#!#@%'2-*9'(4*=/"%H'%'2*+%'179%2*.%4*+%5*E*+/1(-%

L,(% 5*,2'79/1(-*(% '13% '(4*+*(% &,==*8/.L*(% ('79% *.(*+% G/+'9=*(2*='3/1(-% 4*+% 5=.78% F6+% 4.*%

D13E.+81(-*(%4*3%TG?X?FF*8/*3%-*3790+F/%3*.(%:1SI%3*.%'1F%3*.(*%-+1(430/)=.79*%5*4*1/1(-%2*+*./3%

9.*+%81+)%9.(-*E.*3*("%

R'79%*.(*+%B'/*())*./I% .(%4*+%*.(%3/'/.3/.379%3.-(.F.8'(/*+%?FF*8/%'1F%4.*%Q01F.-8*./%4*+%B*180:.*%(.79/%

('79E*.32'+%.3/I%8,::/%*3%)1%*.(*:%+'379*(%D(3/.*-%4*+%Q01F.-8*./"%H.*%4'((%L*+:*9+/%2*,2'79/*/*(%

?+8+'(81(-*(% E*+4*(% 4*+% 3;*).F.379*(% i+3'79*% .,(.3.*+*(4*% G/+'9=1(-% )1-*+*79(*/"% H'3% 379=.*S/%

('/6+=.79% (.79/% '13I% 4'S% 2*+*./3% L,+% 4.*3*+% B'/*())*./% *.()*=(*% ?+8+'(81(-*(% '1F% 4.*3*% i+3'79*%

)1+678-*9*("%H.*%B'/*())*./%8'((%'13%4*+%9.*+%)./.*+/*(%D('=W3*%4*+%@?@A%(.79/%'2-*=*./*/%E*+4*(I%4'%

4.*%D13E*+/1(-*(%'1F-+1(4%3W3/*:'/.379*+%5*,2'79/1(-*(%:./%Q.=F*%F1(8/.,(3F09.-*+%@*-.3/*+%1(4%.9+*%

3/'/.3/.379% L'=.4*% 5*E*+/1(-% '1F-+1(4% *.(*+% 2*='3/2'+*(% 5*LO=8*+1(-33/'/.3/.8% F6+% 4.*% L*+379.*4*(*(%

H,3.38='33*(% 2*.% 4*(% B*180:.*(% *+3/% '2% 4*:% #"#U"#b`UI% '=3,% F6(F% M'9+*% ('79% 4*:%

D/,:2,:2*('2E1+FI% *.(3*/)*("% R'79% 4*(% 2.39*+.-*(% &*((/(.33*(% .3/% 4.*% B'/*())*./% F6+% B*180:.*(%

E*3*(/=.79%86+)*+%'=3%F6+%4.*%<*9+)'9=%4*+%3,=.4*(%T1:,+*"%5*.%4*(%D/,:2,:2*(,;F*+(%E1+4*%2*+*./3%

.((*+9'=2% L,(% )E*.% M'9+*(% *.(*% Q01F1(-% L,(% B*180:.*(% 2*,2'79/*/"% !(% L.*=*(% 3/'/.3/.379*(%

D13E*+/1(-*(% L,(% '(4*+*(% V,;1='/.,(*(% ?+E'793*(*+% E1+4*(% (1+% 4.*% *+3/*(% 2*.4*(% M'9+*%

'13-*8='::*+/I%2*.%&.(4*+(%4'3%*+3/*%M'9+%('79%G/+'9=*(2*='3/1(-"%5*-.((/%4.*%D13E*+/1(-%)1%F+69I%

E.+4% 2*.% *.(*+% <.//*=1(-% 4*3% 2*,2'79/*/*(% ?FF*8/*3% 62*+% *.(*% =0(-*+*% J*./;*+.,4*% 4'3% +*='/.L*% +.38%



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

!!"#"$">% ?+-*2(.33*%4*+%@?@A%)1+%B*180:.*%

cU%

1(/*+2*3/.::/"%H*+%-=*.79*%?FF*8/%/+.//%*.(I%E*((%4.*%D13E*+/1(-%*+3/%2*-.((/I%('794*:%4.*%N*==*%4*+%

)130/)=.79*(%?+8+'(81(-*(%.9+*(%P.;F*=;1(8/%62*+379+.//*(%9'/"%

H*+% [*+='1F% 4*3% TG?X?FF*8/*3% 1(4% 4':./% 4.*% B'/*())*./% 3,E.*% 4*+% J*./;1(8/% 4.*3*3% _*+3/*(a%P.;F*=3%

90(-*(%L,:%D=/*+%1(4%P*379=*79/%3,E.*%L,(%4*+%H,3.3%'2"%5*.%4*(%D/,:2,:2*(,;F*+(%.3/%)14*:%_F6+%

4.*%^<Ba%*.(%i(/*+379.*4%)E.379*(%4*(%2*.4*(%G/04/*(%2*,2'79/*/%E,+4*("%

5*.% 4*+% DBB% 9'/% 4'3% @?@A% .(% 30:/=.79*(% D=/*+3-+1;;*(% *.(*(% 3/*.=*(% D2F'==% 4*+% )130/)=.79*(%

?+8+'(81(-*(%2*,2'79/*/"%A'==3%4*+%P.;F*=;1(8/%4*+%&1+L*%(.79/%)1F0==.-%:./%4*:%5*-.((%4*+%?+F'331(-%

62*+*.(3/.::/I%3,(4*+(%L,+%4*:%F6(F/*(%M'9+%=.*-/I%1(4%4'3%*+379*.(/%)1:.(4*3/%F6+%&.(4*+%-*3.79*+/I%

E1+4*%'=3,%4.*%9O793/*%D13;+0-1(-%4*+%[*+:*9+1(-%(.79/%*+F'S/"%H.*%+*31=/.*+*(4*%i(/*+2*3/.::1(-%

.3/%*+9*2=.79%_3"%&';./*=%""#$#!#!#B%1(4%4,+/%.(32*3,(4*+*%D22"%$HI%G"%@Ba"%

H.*3%-.=/% .(%4*+%D=/*+3-+1;;*%1(/*+%cU%M'9+*(%)1:%J*./;1(8/%4*3%D/,:2,:2*('2E1+F3%_DT5a%'179%F6+%

4.*%D<B"%5*.%4*+%^<B%.3/%4.*3*+%3/*.=*%D2F'==%3*./%5*-.((%4*+%5*,2'79/1(-%L,+%'==*:%2*.%4*(%<0((*+(%

'13-*;+0-/"% H.*% D13E.+81(-*(% 3.(4% F6+% 4.*3*% TW;*(% 3*9+% 8,:;=*KI% 4'% (*2*(% 4*:% D=/*+% 1(4% 4*:%

P*379=*79/%3.79%'179%4.*%H,3.3%'1F%4*(%[*+='1F%4*3%TG?X?FF*8/*3%'13E.+8/"%J14*:%9'(4*=/%*3%3.79%2*.%

4.*3*(%TW;*(%(.79/%1:%*.(*(%:,(,/,(*(%D2F'==%4*+%&+'(89*./3901F.-8*./"%H'+'1F%E.+4%3;0/*+%.:%&';./*=%

""#$#!#@% (,79% '13F69+=.79% *.(-*-'(-*("% Q.*+% :1S% 3/+*(-% 1(/*+379.*4*(% E*+4*(% )E.379*(% 4*(%

?+-*2(.33*(%L,(%3/'/.3/.379*(%&,++*='/.,(32*+*79(1(-*(I%4.*%*.(*(%3/*/.-*(%[*+='1F%4*3%TG?X?FF*8/*3%

1(/*+3/*==*(%1(4%4*+%@*'=./0/"%

H1+79% '==*% TW;*(% ).*9/% 3.79% 4.*% 5*,2'79/1(-I% 4'S% 4'3% +*='/.L*% +.38% 1:% 3,% 9O9*+% .3/I% f*% f6(-*+% 4.*%

5*/+,FF*(*(%DT5%E'+*("%H'3%+*='/.L*%+.38%.(%4*+%D=/*+3-+1;;*%1(/*+%cU%M'9+*(%DT5%=.*-/%.(%4*(%*+3/*(%

#`%M'9+*(%*/E'%1:%*.(*%P+OS*(,+4(1(-%62*+%4*:%4*+%D=/*+3-+1;;*%$U%M'9+*%DT5%1(4%:*9+"%5*.%*.(*+%

<.//*=1(-%62*+%*.(*(%-+OS*+*(%J*./+'1:%L*+F='79/%4'3%[*+90=/(.3%F6+%D<B%1(4%^<B"%5*.%4*+%D<B%F.(4*/%
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3/*9*("% N*-*(% 4*3% .(% '23,=1/*(% J'9=*(% -+,S*(% D(/*.=3% 4*+% D<B% 3*/)/% 3.79% 4.*% e1'4+'/.379*%
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cU%M'9+*(% DT5% 1(4% :*9+% E'+*(% #$% A0==*% *+E'+/*/% 1(4% #d% 2*,2'79/*/% E,+4*(% _+*='/.L*% +.38h% #Icba"%

H'2*.% 9'(4*=/*% *3% 3.79% ('79% D(-'2*% 4*+% D1/,+*(% 9'1;/3079=.79% 1:% D<B"% H'3% +*='/.L*% +.38% .3/%

2*4*1/*(4%(.*4+.-*+%'=3%)1:%J*./;1(8/%4*+%Q01F1(-%.(%4*(%*+3/*(%M'9+*("%?.(*%<.//*=1(-%4*3%+*='/.L*%

+.38%62*+%4.*%L*+=0(-*+/*%5*,2'79/1(-3;*+.,4*%F69+/%4*39'=2%)1%(.*4+.-*+*(%?+-*2(.33*("%N.*%4.*%9.*+%

)./.*+/*% V12=.8'/.,(% *(/9'=/*(% '179% 4.*% 4')1% 2*+*./-*3/*==/*(% A.=*3% 8*.(*% D1F379=633*=1(-% 4*+%

L*+379.*4*(*(%TW;*(%4*+%B*180:.*%YHBZ"%

H*+% ('79% 4*+% H,3.3+*L.3.,(% +*41).*+/*% ^./WX?FF*8/I% 4*+% e1'(/./'/.L*% i(/*+379.*4% 4*+% H,3.3*FF*8/*%

)E.379*(% 2*.4*(% G/04/*(I% 9'/% 3.79% E.*4*+% L*+3/0+8/% 1(4% *++*.79/% F6+% 4'3% *K7*33% +*='/.L*% +.38% *.(*(%

9,793.-(.F.8'(/*(% N*+/% _Q.+,39.:'%h%R'-'3'8.% cIUdI% ;jUIU#a"% A6+% 4.*% B*180:.*X<,+/'=./0/% .3/% *+% .:%

[*+-=*.79%4*3%*K7*33%'23,=1/*%+.38%-*;+6F/%E,+4*(%1(4%*++*.79/%:./%#I\d%*.(*(%9O9*+*(%N*+/%'=3%F6+%'==*%

T1:,+*%)13'::*(%_#I`#a"%H.*%D2E*.791(-% .3/%:./%;jUIUC%(.79/%3.-(.F.8'(/"%?.(*%D13*.('(4*+3*/)1(-%

:./%:O-=.79*(%i+3'79*(%E.+4% .(%4*(%&';./*=(% ""#$#!#!#%I% ""#$#!#!#J%1(4% ""#$#!#J%*+F,=-*("%?3% F0==/% .(%4*+%

4*/'.==.*+/*(%D('=W3*%'1FI%4'S%4.*%N*+/*%F6+%4'3%*K7*33%+*='/.L*%1(4%'23,=1/*%+.38%2*.:%[*+-=*.79%4*+%

i(/*+-+1;;*(% 4*+%&,9,+/*% '13% L*+379.*4*(*(%J*./'2379(.//*(% F6+%Q.+,39.:'%E*3*(/=.79% 3/'2.=*+% 3.(4%

'=3% F6+% R'-'3'8."% !(32*3,(4*+*% 4.*% ('79/+0-=.79*% Q.()1('9:*% *.(*+% P+1;;*% 9,792*='3/*/*+%

A'2+.8'+2*./*+% .(%R'-'3'8.% 8'((%4*(%^./WX?FF*8/%:,4.F.).*+/% 9'2*(I% 4'% 9.*+% 4.*% %5*4.(-1(-*(% F6+% 4.*%

D2379.+:1(-%(.79/%LO==.-%-*8=0+/%3.(4"%

%

""#$#!#%#!& C,;DE.*&/*(&4*3567-*FK=(:;D-:6:&L3,)*(&M-,/*(&$A@G&+-.&$AAB&

!:% J13'::*(9'(-% :./% 4*+% A,+/379+*.21(-% 4*+% <,+/'=./0/33/14.*% F6+% ;+0('/'=% *K;,(.*+/*% &.(4*+%

_3"%1(/*(a%3.(4%'179%4.FF*+*().*+/*%!(F,+:'/.,(*(%62*+%4.*%<,+/'=./0/%41+79%B*180:.*%2.3%)1:%<'.%#bbc%

.(%D290(-.-8*./%L,:%D=/*+%DT5%F6+%&.(4*+%2.3%)1:%D=/*+%L,(%F6(F%M'9+*(%DT5%2*8'((/%-*E,+4*(%YBBZ"%

H.*%+,9*(%Q01F.-8*./*(%)*.-*(%.(%4.*3*:%J*./+'1:%8*.(*(%*.(4*1/.-*(%T+*(4%.(%D290(-.-8*./%L,:%D=/*+%

DT5%_3"%D22"%`I%G"%cda"%H.*%3;*).*==*%V+,2=*:'/.8%*.(*+%:O-=.79*+E*.3*%F'=379%(.*4+.-*(%!().4*()%('79%

?K;,3./.,(%.(%1/*+,%E.+4%.(%4*(%&';./*=(%""#$#!#!#!%1(4%""#$#!#!#@%4.381/.*+/%E*+4*("%



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

!!"#"$">% ?+-*2(.33*%4*+%@?@A%)1+%B*180:.*%

cd%

D22"%`h% <,+/'=./0/%f1(-*+%&.(4*+%41+79%B*180:.*%.(%D290(-.-8*./%L,:%D=/*+%DT5%
% &.(4*+%:./%*.(*:%D=/*+%2.3%F6(F%M'9+*%DT5l%@,9E*+/*%.(%4*+%J*./%L,(%#Um`U%2.3%`mbc"%

H'/*(%('79%YBBZ%

A6+%4.*%P*3':/-+1;;*%4*+%&.(4*+%2*.4*+=*.%P*379=*79/3%2.3% F6(F%M'9+*%DT5%F'(4%3.79%*.(*%4*1/=.79*%

H,3.3'290(-.-8*./"% 5*.% 4*+%H,3.:*/+.*%E'+% F6+% 4.*%@5N%4*+%R*1/+,(*(% *.(% 8,(3/'(/*+%N*+/% L,(% #U%

L*+E*(4*/%E,+4*("%5*.%3/'/.3/.379*(%5*+*79(1(-*(%E'+%*.(%:.//=*+*+%3/'/.3/.379*+%A*9=*+%4*+%H,3.3%L,(%

>`%]%'(-*3*/)/%E,+4*("%D179%B*180:.*(%E1+4*(%(.79/%:./%4*+%&(,79*(:'+834,3.3I%3,(4*+(%:./%4*+%

H,3.3% 4*3% H.784'+:3% 8,++*=.*+/"% H,3*(% 62*+% $%GL% E1+4*(% '1F% $%GL% -*86+)/"% N.*% .(% 4*(% '(4*+*(%

<,+/'=./0/33/14.*(% F*9=*(% D(-'2*(% )1% 4*(% B*180:.*/W;*("% R'79% 4*(% ?+F'9+1(-*(% :./% 4*(%

H,3.3E.+81(-381+L*(%4*+% L*+379.*4*(*(%B*180:.*/W;*(%:1S%4.*%H,3.3E.+81(-381+L*% F6+%'==*%TW;*(%

-*:*.(3':%)1+6789'=/*(4%1(4% +*.(%4*38+.;/.L% .(/*+;+*/.*+/%E*+4*("%G.*%)*.-/%2*.%*.(*+%D(;'331(-%'(%

*.(*%=.(*'+Xe1'4+'/.379*%H,3.3XN.+81(-3+*='/.,(%41+79%4*(%D1/,+%:./%*.(*+%'('=,-*(%<*/9,4.8%)1%4*+%.(%

&';./*=% ""#$#!#J#B% 2*379+.*2*(*(% *.(*% 4*1/=.79*% e1'4+'/.379*% &,:;,(*(/*% :./% Q.(E*.3*(% '1F% *.(*(%

J*==8.==.(-*FF*8/%_3"%D22"%\I%G"%cba"%

U # c > $ ` \

D=/*+%2*.%?K;,3./.,(%YM'9+*Z
Uh%.(%1/*+,

U

`

#U

#`

cU
!().4*()%;+,%#UU"UUU%V*+3,(*(f'9+*

U

`

#U

#`

cU

?K;,(.*+/
&,(/+,==*(

%



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

!!"#"$">% ?+-*2(.33*%4*+%@?@A%)1+%B*180:.*%

cb%

D22"%\h% <,+/'=./0/%f1(-*+%&.(4*+%41+79%B*180:.*%.(%D290(-.-8*./%L,(%4*+%H,3.3%
% &.(4*+%:./%*.(*:%D=/*+%2.3%F6(F%M'9+*%DT5l%J*./h%#Um`U%2.3%`mbc"%H.*%H'/*(%F6+%B*180:.*%

E'+*(%E.*%4.*%4*+%3,=.4*(%T1:,+*%4*+%H.784'+:4,3.3%_HGd\l%@5N(%j%#Ua%)1-*,+4(*/"%
D(;'331(-%4*+%H,3.3E.+81(-381+L*%('79%4*:%+*='/.L*%+.38X<,4*=="%H.*%:.//=*+*%H,3.3%4*+%
*.()*=(*(%H,3.3-+1;;*(%E1+4*%-*3790/)/"%
H'/*(%('79%YBBZ%

H'3% ('79% *.(*:% =.(*'+*(% <,4*==% *++*79(*/*% *K7*33% +*='/.L*% +.38% ;+,% G.*L*+/% *++*.79/% .(% 4*(% *+3/*(%

M'9+*(%2**.(4+178*(4*%N*+/*%1(4%(.::/%:./%)1(*9:*(4*(%D=/*+%+'379%'2%_3"%D22"%CI%G"%>Ua"%
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ERR = (12*D+33*D^2)*EXP(-0,08*D^2)

%



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

!!"#"$">% ?+-*2(.33*%4*+%@?@A%)1+%B*180:.*%

>U%

D22"%Ch% ?K7*33%+*='/.L*%+.38%;+,%G.*L*+/%F6+%<,+/'=./0/%f1(-*+%&.(4*+%'(%B*180:.*%.(%D290(-.-8*./%
L,:%*++*.79/*(%B*2*(3'=/*+%

% &.(4*+%:./%*.(*:%D=/*+%2.3%F6(F%M'9+*%DT5l%J*./h%#Um`U%2.3%`mbcl%H,3.3h%H.784'+:4,3.3%
_HGd\l%=.(*'+*%H,3.3E.+81(-381+L*l%@5N(%j%#Ua"%H.*%379+'FF.*+/*%A=079*%)*.-/%4*(%bU%]%
[*+/+'1*(32*+*.79I%<.//*=E*+/%'13%V,.33,(X[*+/*.=1(-%-*3790/)/"%%
H'/*(%('79%YBBZ%

H.*% [*+4,;;*=1(-34,3*(% 1(/*+379+*./*(% .(% 4*(% *+3/*(% M'9+*(% 4.*% N*+/*I% 4.*% F6+% &.(4*+% ('79% *.(*+%

?K;,3./.,(% .(% 1/*+,% '13%:*4.).(.379*(%P+6(4*(% 2*,2'79/*/%E,+4*(% 3.(4I% 4*1/=.79% _3"%D22"%dI% G"%>#a"%

H.*3% -.=/% .(32*3,(4*+*I% E*((% 4*+% i(/*+379.*4% .(% 4*+% 2.,=,-.379*(% N.+83':8*./% )E.379*(% 4*+%

D/,:2,:2*(3/+'9=1(-%1(4%*.(*+%@O(/-*(3/+'9=1(-%L,(%*/E'%4*:%[.*+F'79*(%2*'79/*/%E.+4%_3"%&';./*=%

""#$#!#!#%a"% ?3% .3/% '=3,% L*+3/0(4=.79I% 4'S% 2*.% &.(4*+(% .(% 4*(% *+3/*(% B*2*(3f'9+*(% 2*+*./3% *.(*%

-*+.(-F6-.-*%)130/)=.79*%G/+'9=*(2*='3/1(-%*.(*(%('79E*.32'+*%G/*.-*+1(-%4*+%B*180:.*901F.-8*./%.(%

4*(%*+3/*(%M'9+*(%('79%?K;,3./.,(%'13=O3*(%:1S"%

` #U #` cU c` >U >` $U $` `U

?++*.79/*3%D=/*+%YM'9+*Z

U

cUU

$UU

\UU

dUU

#UUU

#cUU

#$UU

#\UU
?@@%;+,%G.*L*+/

%nm%X%bU]%^!
<.//*=E*+/

%



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

!!"#"$">% ?+-*2(.33*%4*+%@?@A%)1+%B*180:.*%

>#%

D22"%dh% [*+4,;;*=1(-34,3.3%F6+%<,+/'=./0/%f1(-*+%&.(4*+%'(%B*180:.*%.(%D290(-.-8*./%L,:%
*++*.79/*(%B*2*(3'=/*+%

% H,3.3%.(%:GLI%=,-'+./9:.379*%G8'='k"%G,(3/%3"%D22"%CI%G"%>Ua"%%

H'-*-*(%0(4*+/% 3.79%4.*3*%5*E*+/1(-%(.79/%-+1(430/)=.79I%E*((%4.*3*%H,3.3E.+81(-381+L*(%'1F%4.*%

H,3.3%4*3%&(,79*(:'+8*3%62*+/+'-*(%E*+4*("%H.*3*%=.*-/%2*.%&.(4*+(%1:%*/E'%)*9(%V+,)*(/%62*+%4*+%

9.*+%L*+E*(4*/*(%H,3.3%4*3%H.784'+:3"%H*39'=2% +*41).*+*(%3.79%4.*%N*+/*%4*3% +.38%;+,%H,3.3%'179%

(1+%1:%4.*3*(%A'8/,+%2*.%*.(*+%g2*+/+'-1(-%'1F%*.(*%H,3.3%.:%&(,79*(:'+8I%E.*%4.*3%'=3%5*)1-3E*+/%

F6+%B*180:.*%62=.79%.3/"%

%

""#$#!#%#@& MD-,-.N>*&C3.O(6)3,)&3,/&N>(=7=.=7;D*&P*(6,/*(3,)*,&

J'9=+*.79*% 8=.(.379*% H*/'.=3% 1(4% )130/)=.79*% i(/*+31791(-*(% 3.(4% ;12=.).*+/% E,+4*(I% .(% -+,S*:%

i:F'(-% L,(% f';'(.379*(% D1/,+*(% .(% E.33*(379'F/=.79*(% J*./379+.F/*(% .9+*+% <1//*+3;+'79*"%

J13'::*(F'33*(4*% H'+3/*==1(-*(% E1+4*(% '2*+% '179% 62*+3*/)/"% !:% J13'::*(9'(-% :./% 4*+% 9.*+%

4.381/.*+/*(% A+'-*3/*==1(-% 3*.*(% *.(.-*% E.79/.-*% 5*,2'79/1(-*(% 9*+'13-*3/*==/I% 4.*% L,+% '==*:% 41+79%

` #U #` cU c` >U >` $U $` `U

?++*.79/*3%D=/*+%YM'9+*Z

UI#

#

#U

#UU

#UUU
[H%Y:GLZ

UI#

#

#U

#UU

#UUU
%nm%X%bU]%^!
<.//*=E*+/

%



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

!!"#"$">% ?+-*2(.33*%4*+%@?@A%)1+%B*180:.*%

>c%

@*L.3.,(% 4*+% H.'-(,3*(% ('79% 4*+% AD5XR,:*(8='/1+% 1(4% 4*+% H,3*(% ('79% 4*+% H,3.:*/+.*% HGd\%

'8/1'=.3.*+/%E,+4*(%3.(4%YHAZ"%%

?.(*%8=.(.379*%5*3,(4*+9*./% ='-%4'+.(I% 4'S%41+79%4.*% 3W3/*:'/.379*(%:*4.).(.379*(%&,(/+,==*(%1(/*+%

4*(%D/,:2,:2*(,;F*+(%90:'/,=,-.379*%[*+0(4*+1(-*(%379,(%3*9+%F+69)*./.-%1(4%='(-*%L,+%D132+179%

*.(*+%,FF*(*(%B*180:.*%L*+F,=-/%E*+4*(%8,((/*("%

5*.%4*+%^<B%E1+4*%.(%'==*(%A0==*(%4'3%F6+%4.*3*(%TW;%'179%2*.%3;,(/'(*:%D1F/+*/*(%79'+'8/*+.3/.379*%

V9.='4*=;9.'%_V9#a%^9+,:,3,:%('79-*E.*3*("%?3%8,((/*%8*.(*%8=.(.379*%5*3,(4*+9*./%)E.379*(%4*:%

&+'(89*./3L*+='1F% 1(/*+% 4*(% D/,:2,:2*(,;F*+(% .:% [*+-=*.79% )1% 4*(% 3;,(/'(*(% A0==*(% F*3/-*3/*==/%

E*+4*(% :./% D13('9:*% *.(*3% */E'3% =0(-*+*(% 1(4% :.=4*+*(% [*+='1F3I% 4*+% '2*+% '1F% 4.*% F+69)*./.-*+*%

?(/4*781(-%4*+%?+8+'(81(-%1(/*+%4*(%D/,:2,:2*(,;F*+(%)1+678-*F69+/%E*+4*(%8'(("%H.*3%E'+%'179%

379,(%.(%F+69*(%5*,2'79/1(-*(%9*+'13-*3/*==/%E,+4*(%YJAZ"%%

N.*% '179% 2*.% 3;,(/'(*(% [*+=01F*(% E1+4*% 1(/*+% 4*(% D/,:2,:2*(,;F*+(% *.(*% @*.9*% L,(% <HG%

2*,2'79/*/I% 4.*% ('79% )1:%T*.=% [*+=01F*(% 62*+% L.*=*% M'9+*% .(% *.(*%D<B% *.(:6(4*/*(% Y@GZ"% 5*.% *.(*+%

?K;,3./.,(% L,(% E*(.-*+% '=3% *.(*:% P+'W% &(,79*(:'+834,3.3% _HGd\a% 379*.(/% 4'3% <HG% -*901F/%

'1F)1/+*/*(%_3"%D22"%bI%G"%>>aI%E*((%'179%3/'/.3/.379%(.79/%3.-(.F.8'(/"%%



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

!!"#"$">% ?+-*2(.33*%4*+%@?@A%)1+%B*180:.*%

>>%

D22"%bh% Q01F.-8*./%4*+%i(/*+-+1;;*(%*.(*+%D<B%('79%*.(*+%H,3.3%)E.379*(%UIU#%1(4%UIbb%PW%
% J*./h%bm\c%2.3%>mdb"%H,3.3h%&(,79*(:'+834,3.3%_HGd\a%

?+E'+/*/h%Q01F.-8*./3L*+/*.=1(-%(.79/*K;,(.*+/*+%&,(/+,==;*+3,(*(%_c\#a%1(4%V*+3,(*(%:./%
4*+%H,3.3%1(/*+%UIU#%PW%_c`a`%
H.*%P+1;;*%4*+%>$%?K;,(.*+/*(%*(/90=/%c>%A0==*%:./%1(2*8'((/*+%H,3.3I%*K;,(.*+/%.(%*.(*+%
H.3/'()%)E.379*(%#IU%1(4%cIU%8:%L,:%QW;,)*(/+1:I%4.*%.(%4*+%o+.-.('='+2*./%4.*3*+%
H,3.38='33*%)1-*,+4(*/%E,+4*(%E'+*(%
H.*%5'=8*(%_b`%]%^!a%8*(()*.79(*(%(1+%4*(%A*9=*+%'1F-+1(4%4*+%Q01F.-8*./%4*+%
2*,2'79/*/*(%A0==*%_>$a% %
H'/*(%('79%Y!AZ%

!(%4*+%Q,794,3.3-+1;;*%_#%P+'W%1(4%:*9+%&(,79*(:'+834,3.3%HGd\a%8'((%*.(%L*+:*9+/*3%D1F/+*/*(%

L,(% <HG% (.79/% '13-*379=,33*(% E*+4*(I% .3/% '2*+% L,(% *.(*+% 3.-(.F.8'(/*(% Q01F1(-% E*./% *(/F*+(/"%

H'-*-*(% F0==/% *.(*% ('9*)1% 3.-(.F.8'(/*% Q01F1(-% 4*3% G12/W;3% <\% _?+W/9+,=*180:.*a% '1F% _3"%D22"%#UI%

G"%>$a"%5*:*+8*(3E*+/% .3/%'179%4'3%A*9=*(%4*+%i(/*+-+1;;*%<>I%V+,:W*=,)W/*(XB*180:.*I%'==*+4.(-3%

E*-*(%4*+%-*+.(-*(%J'9=%4*+%*+E'+/*/*(%A0==*%_#I$aI%(.79/%3*9+%2*='3/2'+"%

%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%

`%%!(%4*+%o+.-.('='+2*./%E'+%4.*3*%H,3.38='33*%'=3%H,3.3%U%2*)*.79(*/%E,+4*("%D13%4*:%&,(/*K/%1(4%4*:%i313%4*+%@?@A%F,=-/%
'2*+I%4'S%4.*3*+%H,3.38='33*%'==*%H,3*(%1(/*+%UIU#%PW%)1-*,+4(*/%E,+4*(%E'+*("%J14*:%*(/9'=/*(%4.*%T'2*==*(%#%2.3%>%4*+%
o+.-.('='+2*./%'=3%1(/*+*%P+*()*%4*+%(.*4+.-%2*='3/*/*(%P+1;;*%4.*%D(-'2*%UI#%PW"%D13%4*:%2*379+*.2*(4*(%T*K/I%T'2*==*%$%
-*9/%*2*(3,%E.*%'13%4*:%i313%4*+%@?@A%9*+L,+I%4'S%UIU#%PW%'=3%1(/*+*%P+*()*%)1/+*FF*(4%3*.(%:1S"%

<# <c <> <$ <` <\ <HG %%
U

#

c

>

$
5*,2'79/*/%m%?+E'+/*/

%



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

!!"#"$">% ?+-*2(.33*%4*+%@?@A%)1+%B*180:.*%

>$%

!(% 4.*3*:% J13'::*(9'(-% 3*.% 4'+'1F% 9.(-*E.*3*(I% 4'S% 1(/*+% 4*(% T9,+,/+'3/XA0==*(% *.(% <HG%

2*3,(4*+3% 901F.-% 2*,2'79/*/% E1+4*% YBI% IGI% $$@Z"% H'3% J'9=*(L*+90=/(.3% )1% '==*(% :W*=,.379*(%

B*180:.*(%2*/+1-%$h\I%E09+*(4%2*.%4*(%D/,:2,:2*(,;F*+(%(1+%*.(%D(/*.=%L,(%#h#U%+*-.3/+.*+/%E,+4*(%

E'+% Y$JZ"%H.*%?+W/9+,=*180:.*I%<\%AD5I% 3;,(/'(%'1F%c%]%'==*+%B*180:.*(%2*379+0(8/%1(4%1(/*+%4*(%

D/,:2,:2*(,;F*+(% :./% \I\%]% 4+*.F'79% 901F.-*+I% /+'/% 2*.% 4*(% T9,+,/+'3/XA0==*(% :./% #$%]% 3.*2*(F'79%

901F.-*+%'1F"%

D22"%#Uh% Q01F.-8*./%4*+%i(/*+-+1;;*(%*.(*+%D<B%('79%*.(*+%H,3.3%L,(%#IU%PW%1(4%:*9+%
% J*./h%bm\c%2.3%>mdb"%H,3.3h%&(,79*(:'+834,3.3%_HGd\a%

?+E'+/*/h%Q01F.-8*./3L*+/*.=1(-%(.79/*K;,(.*+/*+%&,(/+,==;*+3,(*(%_c\#a%1(4%V*+3,(*(%:./%
4*+%H,3.3%1(/*+%UIU#%PW%_c`a%
H.*%5'=8*(%_b`%]%^!a%8*(()*.79(*(%(1+%4*(%A*9=*+%'1F-+1(4%4*+%Q01F.-8*./%4*+%
2*,2'79/*/*(%A0==*%_#\a%
H'/*(%('79%Y!AZ%

H.*3*%P+1;;*%:./%*.(*+%D<B%E1+4*%'179%'1F%79+,:,3,:'=*%D1FF0==.-8*./*(%9.(%1(/*+3179/%Y!HI%!AZ"%!(%

4*+% (.*4+.-*+% *K;,(.*+/*(% P+1;;*% F'(4*(% 3.79% *9*+% 3*=/*(*+% <*/';9'3*(% :./% 4+*.% 1(4% :*9+%

79+,:,3,:'=*(%D2*++'/.,(*(%_3"%D22"%##I%G"%>`a"%

<# <c <> <$ <` <\ <HG %%
U

#

c

>

$

`

\

C
5*,2'79/*/%m%?+E'+/*/

%



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

!!"#"$">% ?+-*2(.33*%4*+%@?@A%)1+%B*180:.*%

>`%

D22"%##h% Q01F.-8*./%79+,:,3,:'=*+%D2*++'/.,(*(%2*.%D<B%('79%*.(*+%H,3.3%)E.379*(%UIU#%1(4%
UIbb%PW%

% N*./*+*%?+=01/*+1(-*(%3"%D22"%bI%G"%>>%

!(% 4*+%Q,794,3.3-+1;;*%E'+% 4.*3*+% 5*F1(4% 3.-(.F.8'(/% 901F.-*+% _C`%]%4*+%A0==*I% ;pUIU`a"%?3% F'(4*(%

3.79%9.*+%8*.(*%A0==*%:./%<*/';9'3*(%,9(*%D2*++'/.,(*(%_3"%D22"%#cI%G"%>\a"%

U #Xc
<*/';9'3*(%:./%79+,:,3,:'=*(%D2*++'/.,(*(

>n %%
U

UI`

#

#I`

c

cI`
5*,2'79/*/%m%?+E'+/*/

%



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

!!"#"$">% ?+-*2(.33*%4*+%@?@A%)1+%B*180:.*%

>\%

D22"%#ch% Q01F.-8*./%79+,:,3,:'=*+%D2*++'/.,(*(%2*.%D<B%('79%*.(*+%H,3.3%L,(%#IU%PW%1(4%:*9+%
% N*./*+*%?+=01/*+1(-*(%3"%D22"%#UI%G"%>$%%

<*/';9'3*(%:./%*.(*+%D(*1;=,.4.*%.(%A,+:%L,(%H*=*/.,(*(%,4*+%*.(*+%[*+:*9+1(-%L,(%^9+,:,3,:*(%

E'+*(%.(%4*+%R.*4+.-4,3.3-+1;;*%*9*+%3*=/*(*+I%E*((%3.79%'179%8*.(*%3.-(.F.8'(/*(%D2E*.791(-*(%L,(%

4*+%*+E'+/*/*(%[*+/*.=1(-%*+-'2*(%_3"%D22"%#>I%G"%>Ca"%

U #Xc
<*/';9'3*(%:./%79+,:,3,:'=*(%D2*++'/.,(*(

>n %%
U

#

c

>

$

`
5*,2'79/*/%m%?+E'+/*/

%



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

!!"#"$">% ?+-*2(.33*%4*+%@?@A%)1+%B*180:.*%

>C%

D22"%#>h% Q01F.-8*./%*.(*+%D(*1;=,.4.*%2*.%D<B%('79%*.(*+%H,3.3%)E.379*(%UIU#%1(4%UIbb%PW%%
% N*./*+*%?+=01/*+1(-*(%3"%D22"%bI%G"%>>%

!(% 4*+% Q,794,3.3-+1;;*% E1+4*% 8*.(*%?1;=,.4.*%:*9+% 2*,2'79/*/I% *.(*%:./% ;pUIUU#% 9,793.-(.F.8'(/*%

D2E*.791(-%L,(%4*+%*+E'+/*/*(%[*+/*.=1(-%_3"%D22"%#$I%G"%>da"%

H*=*/.,( R,+:'= V3*14,X
4.;=,.4.*

T+.3,:.*n %
U

UI`

#

#I`

c

cI`
5*,2'79/*/%m%?+E'+/*/

%



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

!!"#"$">% ?+-*2(.33*%4*+%@?@A%)1+%B*180:.*%

>d%

D22"%#$h% Q01F.-8*./%*.(*+%D(*1;=,.4.*%2*.%D<B%('79%*.(*+%H,3.3%L,(%#IU%PW%1(4%:*9+%
% N*./*+*%?+=01/*+1(-*(%3"%D22"%#UI%G"%>$%

D/,:2,:2*(,;F*+% .(% 4*+% R.*4+.-4,3.3-+1;;*I% 4.*% '(% *.(*+% D<B% *+8+'(8/% E'+*(I% 9'//*(% ,9(*%

E*3*(/=.79*(%i(/*+379.*4%)1%&+'(8*(%:./%*.(*+%D<B%,9(*%?K;,3./.,(%*.(*%Q01F1(-%L,(%D(*1;=,.4.*%

(.79/%(1+%.:%[*+-=*.79%)1%R,+:'=;*+3,(*(I%3,(4*+(%3,-'+%:*9+%'=3%V*+3,(*(%.(%4*+%Q,794,3.3-+1;;*%

,9(*%D<B% _3"%D22"%#`I%G"%>ba"%H,+/%E'+% 2*.% >U% L,(% >#%g2*+=*2*(4*(%,9(*%3.79/2'+*%?+8+'(81(-% .:%

<.//*=%2*.%c>I\%]%4*+%J*==*(%*.(*%79+,:,3,:'=*%D2*++'/.,(%-*F1(4*(%E,+4*("%D==*+4.(-3%*K.3/.*+/%L,(%

4.*3*(%V*+3,(*(%8*.(*%*K'8/*%H,3.:*/+.*%('79%HGd\"%G.*%9'//*(%f*4,79%4.*%?K;=,3.,(%4*+%D/,:2,:2*%

.(% *.(*:%D23/'(4% L,(%E*(.-*+% '=3% `UU%:%L,:%QW;,)*(/+1:%62*+=*2/I% 3,%4'S%4.*%?.(,+4(1(-% .(%4.*%

Q,794,3.3-+1;;*%3.79*+%-*+*79/F*+/.-/%.3/"%

H*=*/.,( R,+:'= V3*14,X
4.;=,.4.*

T+.3,:.*n %
U

#

c

>

$
5*,2'79/*/%m%?+E'+/*/

%



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

!!"#"$">% ?+-*2(.33*%4*+%@?@A%)1+%B*180:.*%

>b%

D22"%#`h% Q01F.-8*./%*.(*+%D(*1;=,.4.*%2*.%D<B%.(%D290(-.-8*./%L,(%4*+%H,3.3%
% J*./h%bm\c%2.3%>mdb"%H,3.3h%&(,79*(:'+834,3.3%_HGd\a"%

J1:%[*+-=*.79h%g2*+=*2*(4*%,9(*%D<B%:./%*.(*+%H,3.3%L,(%#IU%PW%1(4%:*9+%
H'/*(%('79%Y!AZ%

H.*3*% 5*F1(4*% +*='/.L.*+*(% 4.*% -+1(430/)=.79*% A*3/3/*==1(-% 4*+% @?@A% '(=0S=.79% 4*+% @*L.3.,(% 4*+%

B*180:.*XH.'-(,3*(% ('79% AD5I% 4'S% .:% P*-*(3'/)% )1% 3*81(40+*(% B*180:.*(% ('79% T9*+';.*% 4.*%

B*180:.*(%4*+%D/,:2,:2*(,;F*+%9.(3.79/=.79%4*+%Q01F.-8*./%4*+%L*+379.*4*(*(%B*180:.*/W;*(%*9*+%

:./%4*(%3;,(/'(*(%B*180:.*(%)1%L*+-=*.79*(%3*.*(%Y$$$Z"%?.(*%:O-=.79*%!(/*+;+*/'/.,(%4*+%5*F1(4*%.3/I%

4'S%2*.%9,9*(%H,3*(I%9.*+% .(%4*+%P+1;;*%:./%*.(*+%&(,79*(:'+834,3.3%('79%HGd\%L,(%#IU%PW%1(4%

:*9+I%2*3,(4*+3%901F.-%379E*+*%1(4%='(-F+.3/.-%;*+3.3/.*+*(4*%G7904*(%.:%J*==8*+(%'1F/+*/*(I%4.*%2*.:%

D132+179%*.(*+%D<B% .::*+%:./%('79E*.32'+*(%79+,:,3,:'=*(%[*+0(4*+1(-*(%*.(9*+%-*9*("%H.*3*%

379E*+*(%G7904*(%.:%J*==8*+(%379*.(*(%'179%4*1/=.79%901F.-*+%'=3%(,+:'=%)1%*.(*+%?+W/9+,=*180:.*I%

<\%AD5I%)1%F69+*("%H.*3*%379E*+*(%G7904*(%379*.(*(%L*+-=*.792'+%:./%4*(%A,=-*(%4*3%T+*FF*+3%*.(*+%

4.79/.,(.3.*+*(4*(%G/+'9=1(-%E.*% 4*+% D=;9'/*.=79*(% ('79% *.(*+% !(8,+;,+'/.,(% L,(% T9,+,/+'3/% )1% 3*.("%

!(3,F*+(% 8'((% *3% -*+*79/F*+/.-/% 3*.(I% L,(% 4*+% D<B% 1(4% L,+% '==*:% 4*+% ?+W/9+,=*180:.*% '=3% *.(*+%

3/+'9=*(/W;.379*(% A,+:% 4*+% B*180:.*% )1% 3;+*79*("% H*+% D134+178% 3/+'9=*(/W;.379% :1S% 4'((% '2*+%

*(-*+%79'+'8/*+.3.*+/%E*+4*(%'=3% /W;.379%F6+%9,9*%H,3*(%*.(*+%=,78*+.,(.3.*+*(4*(%G/+'9=1(-%,4*+%'=3%

/W;.379% F6+% 4.*% ?.(E.+81(-% *.(*+% 4.79/.,(.3.*+*(4*(% G/+'9=1(-"% H*((% .(% 4*+% P+1;;*% 4*+%

o9(*%?K;,3./.,( UIU#%2.3%UIbb%PW
D<B

#IUn%PW #IUn%PW
-*31(4

U

cU

$U

\U

dU

#UU
D(/*.=%:./%79+,:,3,:'=*(%D2*++'/.,(*(%Y]Z

%



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

!!"#"$">% ?+-*2(.33*%4*+%@?@A%)1+%B*180:.*%

$U%

D/,:2,:2*(,;F*+(% :./% *.(*+% (.*4+.-*+*(% ?K;,3./.,(% E'+*(% 4.*3*% 5*F1(4*% *9*+% 3*=/*(*+% '=3% 2*.%

3;,(/'(*(% A0==*("% H'3% 8O((/*% 4':./% )13'::*(90(-*(I% 4'S% 9.*+% 4*+% 62*+E.*-*(4*% T*.=% 4*+%

'13=O3*(4*(% H,3.3% L,(% *.(*+% =,78*+.,(.3.*+*(4*(% G/+'9=1(-% 3/'::/*I% E09+*(4% 2*.% 4*(% 3;,(/'(*(%

B*180:.*(%*.(%-+OS*+*+%D(/*.=%'=3%2*.%4*(%D/,:2,:2*(,;F*+(%4*+%?.(E.+81(-%*.(*+%4.79/.,(.3.*+*(4*(%

&,:;,(*(/*%4*+%('/6+=.79*(%G/+'9=*(2*='3/1(-%)1)1379+*.2*(%.3/"%

%

""#$#!#%#J& '-,QD3R&23.6:2D-N>*(&+*(3QD-N>*(&'SO=.-:-=,&3,/&;,/*(*(&1;5:=(*,&

D13% 4*:% [,+=01F*+% 4*+% @?@AI% 4*+% D5^^I% 3/'::/% *.(*% 1:F'33*(4*% A'==X&,(/+,==XG/14.*% '(% >U>%

B*180:.*(%L,(%?+E'793*(*(% _#`%M'9+*%1(4%0=/*+%2*.%?+8+'(81(-a%1(4% .9+*(%&,(/+,==*(%'13%4*+%J*./%

)E.379*(%#b$`%1(4%?(4*%H*)*:2*+%#b\C%Y!!Z"%?3%E1+4*%4*+%?.(F=1S%L,(%*=F%5*+1F*(%-*;+6F/I%.(%4*(*(%

*.(%i:-'(-%:./%5*(),=% ,4*+% .,(.3.*+*(4*(%G/+'9=*(% _.(% 4*+%<*4.).(a% '(-*(,::*(%E,+4*(% .3/"%?.(*%

5*+1F3/0/.-8*./% .(% *.(*:% 4.*3*+% 5*+1F*% E'+% 9,793.-(.F.8'(/% _;pUIU#a% :./% *.(*:% cI`F'79% 9O9*+*(%

?+8+'(81(-3+.3.8,%L*+21(4*("%?.(*%5*3790F/.-1(-%L,(% F6(F%M'9+*(%,4*+%:*9+% F69+/*%)1%*.(*+%:./%>IU%

9,793.-(.F.8'(/*(% _;pUIU#a%?+9O91(-%4*3% +*='/.L*% +.38"%5*.%*.(*+% 86+)*+*(%5*3790F/.-1(-3)*./%E'+%*3%

:./%4*:%*.(*:%N*+/%L,(%#I`%(.79/%3.-(.F.8'(/%*+9O9/"%?.(*%(09*+*%D1F379=633*=1(-%*+-'2I%4'S%3*793%

4*+% 5*+1F*% :./% *.(*:% ;,3./.L*(% ?FF*8/% L*+8(6;F/% E'+*(h% G79E*.S*+I% V='//.*+*+I% N*.S2=*79(*+I% ,4*+%

5=*79(*+l% &1(3//.379=*+I% <O2*=379+*.(*+% 1(4% X;,=.*+*+l% Q*+3/*==*+% L,(% P1::.E'+*(l% P='32=03*+% ,4*+%

&*+':.8:'=*+l% A+.3*1+I% &,3:*/.8*+.(% ,4*+% D+2*./*+% .(% *.(*+% 79*:.379*(% @*.(.-1(-l% @'4.,=,-*% ,4*+%

@O(/-*(/*79(.8*+"% !(% 4.*3*(% 5*+1F*(% 2*/+1-% 4'3% 9,793.-(.F.8'(/*% _;pUIU#a% +*='/.L*% +.38% $Id"% 5*.%

D/,:2,:2*(,;F*+(%:./%E*3*(/=.79*+%?K;,3./.,(% _(09*+%'=3%c"UUU%:% .(%Q.+,39.:'%1(4%'=3%c"`UU%:% .(%

R'-'3'8.% L,:%QW;,)*(/+1:a% 2*/+1-% 4'3% +*='/.L*% +.38% )E'+% \IUI%E'+% '2*+% _E,9=%E*-*(%4*+% -*+.(-*(%

J'9=%4*+%A0==*a%(.79/%3.-(.F.8'(/"%5*.%4*(%A0==*(I%4.*%-*+.(-*+%*K;,(.*+/%E,+4*(I%*+3/%('79%4*:%D1-13/%

#b$`%-*2,+*(%,4*+%)1:%J*./;1(8/%4*+%D/,:2,:2*(*K;=,3.,(%(.79/%.(%4*+%G/'4/%E'+*(I%E'+%4'3%+*='/.L*%

+.38%:./%$I`%9,793.-(.F.8'(/%*+9O9/%_;pUIU#a"%

H.*% #U\% A0==*% L,(% 8.(4=.79*+% B*180:.*% 1(4% .9+*% &,(/+,==*(% E1+4*(% '1F% 4*(% ?.(F=1S% 4*3% D=/*+3% 4*+%

<1//*+% 2*.% 4*+% P*21+/% 4*3% &.(4*3I% 4*+% G/*==1(-% .(% 4*+% P*379E.3/*++*.9*I% 4*3% 3,).,O8,(,:.379*(%

G/'/13I% *.(*3% &,(/'8/*3% :./% T.*+*(I% *.(*+% :*4.).(.379*% G/+'9=*(2*='3/1(-% ,4*+% *.(*+%

5=1/3L*+E'(4/379'F/%4*+%?=/*+(%-*;+6F/"%&*.(*+%4.*3*+%A'8/,+*(%)*.-/*%*.(*(%3.-(.F.8'(/*(%?.(F=1S"%5*.%

4*(%A0==*(%E1+4*%901F.-*+% _##a%62*+%*.(*%D2(,+:./0/%E09+*(4%4*+%G79E'(-*+379'F/%2*+.79/*/%'=3%2*.%

4*(%&,(/+,==*(%_caI%4'L,(%b%A0==*(%62*+%:,+-*(4=.79*%g2*=8*./"%%

%



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

!!"#"$">% ?+-*2(.33*%4*+%@?@A%)1+%B*180:.*%

$#%

""#$#!#%#I& K*/-2-,-.N>*&T:(;>D*,+*D;.:3,)&

G*9+% 1:F'(-+*.79% 1(4% '8+.2.379% E1+4*% 4.*% :*4.).(.379*% G/+'9=*(2*='3/1(-% 4*+% D/,:2,:2*(,;F*+%

*+9,2*("%D13%*.(*+%g2*+3.79/I%4.*%2.3%)1:%?(4*%#bdc%+*.79/I%-*9/%9*+L,+I%4'S%4.*%)130/)=.79*(%H,3*(%

2*'79/=.79% 3.(4% Y$$HZ"% H.*% :.//=*+*% '881:1=.*+/*% &(,79*(:'+834,3.3% 2*/+1-% 2*.% 4*(% L,(% 4*+%

D/,:2,:2*% *K;,(.*+/*(% V*+3,(*(% #c%:PW% 1(4% .(% 4*+% &,(/+,==-+1;;*% _R!^a% dIb%:PWI% *.(%

9,793.-(.F.8'(/*+%i(/*+379.*4"%D179%4*39'=2%.3/%*3%2*4*1/1(-3L,==I%4'S%.(%4*(%,2*(%)./.*+/*(%(*1*+*(%

D13E*+/1(-*(% 4*3% @?@A% 4.*% P+1;;*% R!^% '13% 4*+% D('=W3*% '13-*8='::*+/% E,+4*(% .3/"% D=3%

[*+-=*.793-+1;;*%4.*(/*(%4.*%V*+3,(*(%:./%*.(*+%?K;,3./.,(%1(/*+%#U%:GL"%

?3%9'(4*=/%3.79%4'2*.%'13379=.*S=.79%1:%H,3*(%41+79%@O(/-*(4.'-(,3/.8"%H.*%Q01F.-8*./3L*+/*.=1(-%4*+%

'881:1=.*+/*(% :*4.).(.379*(% H,3*(% )*.-/*% )E*.% P.;F*=h% cU%]% 4*+% B*2*(4*(% 1(4% cC%]% 4*+%

[*+3/,+2*(*(%9'//*(%H,3*(%1(/*+%#%:PW"%cd%]%2)E"%c`%]%9'//*(%*.(*%H,3.3%)E.379*(%#U%1(4%c`%:PW%

'881:1=.*+/I%##%]%2)E"%d%]%3,-'+%H,3*(%2.3%#UU%:PW"%%

!((*+9'=2% 4*+% H,3.3-+1;;*(% F6+% *.(*% ?K;,3./.,(% 41+79% 4.*% D/,:2,:2*(I% (,79% ('79% 4*+% '=/*(%

H,3.:*/+.*%T\`HI%E1+4*%8*.(%3/'/.3/.379%3.-(.F.8'(/*+%i(/*+379.*4%-*F1(4*(I%'179%(.79/%)E.379*(%4*(%

2*.4*(%G/04/*("%

?3% .3/% ,FF*(81(4.-I%4'S% .(%4*(%1(/*+*(%P+1;;*(%4*+%H,3.3%41+79%4.*%D/,:2,:2*%4.*%&,(/':.('/.,(%

41+79% 4.*% )130/)=.79% '881:1=.*+/*% :*4.).(.379*% H,3.3% (.79/% 1(*+9*2=.79% .3/I% .(32*3,(4*+*% E*((% 4.*%

*/E'% L.*+F'79% 9O9*+*% N.+83':8*./% 4*+% @O(/-*(3/+'9=1(-% .:% [*+-=*.79% )1+% P'::'3/+'9=1(-% 4*+%

D/,:2,:2*% 2*+6783.79/.-/% E.+4"% B*.4*+% =.*-*(% (,79% 8*.(*% D13E*+/1(-*(% 62*+% 4*(% ?.(F=1S% 4*+%

)130/)=.79*(% :*4.).(.379*(% G/+'9=*(2*='3/1(-% '1F% 4.*% !().4*()% 4*+% B*180:.*% 1(4% .9+% )*./=.79*3%

D1F/+*/*(%L,+"%

%

""#$#!#%#H& U(6,;:;D*&T:(;>D*,+*D;.:3,)&

H'3% @?@A% 3/*==/*% *.(*% V,;1='/.,(% F6+% 4.*% G/14.*% q<,+/'=./W% G/14W% ,F% ^9.=4+*(% ?K;,3*4% !"# $%&'(r%

)13'::*("%G.*%1:F'S/*%&.(4*+I%4.*%3.79%':%\"Ud"#b$`%.(%Q.+,39.:'%,4*+%':%b"Ud"#b$`%.(%R'-'3'8.%!"#
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#"U$"#b$\aI%*+8+'(8/*%:./%cb%M'9+*(%'(%*.(*+%DBB%1(4%3/'+2%':%c$"Ud"#bC\"%
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<0((*+(% 8*.(% E*./*+*+% 9.()1-*8,::*(I% '=3,% '179% 8*.(% T,4*3F'==% '(% *.(*:% 3,=.4*(% &'+).(,:"%
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E'+% 4.*%G/*.-1(-%;,3./.L"%H'3% *K7*33% +*='/.L*% +.38% ;+,%G.*L*+/% F6+% B*180:.*(%4*+%D=/*+3-+1;;*%1(/*+%
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[*+/+'1*(32*+*.79*3%Y$BBZ"%
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5*+*79(1(-%4*+%A5B%4*+%C*1/+,(*(%'13%4*+%?/,:2,:2*%G*+@*(4*/%@,+4*("%C'79%4*+%F,3.3+*G.3.,(%

2*+*79(*/*(% H9.:.)1% */% '="% :./% *.(*:% =.(*'+*(% F,3.3PB.+81(-3:,4*==% J6+% 2*.4*% H/+'9=*('+/*(% *.(*%

A5B% 4*+% C*1/+,(*(% .(% A*='/.,(% )1+% T'::'3/+'9=1(-% 4*+% ?/,:2,:2*% G,(% UV±>W% X<=Y"% Q.(*% =.(*'+P

Z1'4+'/.379*3%<,4*==%J6+%M9,/,(*(%1(4%*.(%=.(*'+*3%J6+%C*1/+,(*(%*+-'2*(%*.(*%'13-*;+0-/*%.(G*+3*%

F,3.3'290(-.-8*./%4*+%A5B%:./%B*+/*(%G,(%V[%2*.%#%TOI%>W%2*.%#WW%:TO%1(4%#$E%2*.%#W%:TO"%F*+'+/%

9,9*%B*+/*%J6+%4.*%A5B%G,(%C*1/+,(*(%9'2*(%('/6+=.79%*.(*%-*+.(-*%?8)*;/'()%@*-*(%4*+%*(,+:*(%

&,(3*Z1*()*(%.(%4*+%/0-=.79*(%M+'\.3%4*3%H/+'9=*(3791/)*3I%@.*%)"5"%4.*%9*J/.-*%]JJ*(/=.79*%F.38133.,(%

4.*3*3% ^9*:'3% .:% L13'::*(9'(-% :./% 4*+% 5*@*+/1(-% 4*+% C*1/+,(*(3/+'9=1(-% '13% 4*:% N?H^_A%

4*:,(3/+.*+/%9'/"%

L'.4*+%9'/%41+79%4.JJ*+*().*+/*%5*@*+/1(-%4*+%&+*23:,+/'=./0/%.(%4*(%2*.4*(%H/04/*(%J6+%3,=.4*%^1:,+*%

*.(*%A5B%G,(%[W±UW%2*+*79(*/% X#>?Y"%F1+79%?(;'331(-%'(%4.*%F'/*(%G,(%H9.:.)1%*/%'="% 62*+%4'3%

+*='/.G*% +.38% J6+%<,+/'=./0/%8,((/*%*+%4.*%M'+':*/*+%4*+%F,3.3@.+81(-381+G*(%'1J%*.(*(%Z1'4+'/.379*(%

M'+':*/*+% J6+% 2*.4*%H/+'9=*('+/*(% 1(4% *.(*(% (*-'/.G*(%M'+':*/*+% J6+% *.(*% *\;,(*(/.*==% ('79% 1(/*(%

-*8+6::/*(% F,3.3@.+81(-32*).*91(-% +*41).*+*(I% 4*+% '=3% ?134+178% *.(*3% L*==8.==.(-*JJ*8/*3%

.(/*+;+*/.*+/%@1+4*"%F*+%M'+':*/*+%J6+%L*==8.==.(-%4*+%C*1/+,(*(%@1+4*%#$J'79%-+]S*+%2*3/.::/%'=3%4*+%

J6+%M9,/,(*("%

B*-*(% 4*3% +*='/.G% (.*4+.-*(% N./OPQJJ*8/*3% 2=*.2*(% '==*% `*+3179*I% *.(*% A5B% 4*+% C*1/+,(*(% 4'+'13%

'2)1=*./*(% ;+,2=*:'/.379"% F*((,79% .3/% *3% @.79/.-I% 4.*% ?(;'331(-% *.(*+% F,3.3@.+81(-381+G*% '(% 4.*%

F'/*(% 4*+% ?/,:2,:2*(,;J*+% :./% G*+379.*4*(*(% B*+/*(% J6+% 4.*% A5B% )1% G*+3179*("% F.*% A*31=/'/*%

G*+:.//*=(%*.(*(%Q.(4+178%G,(%4*+%:]-=.79*(%!(/*+;+*/'/.,(32+*./*%4*+%F'/*(%1(4%@*=79*%?13@.+81(-*(%

9]9*+*%A5BPB*+/*%'1J%4.*%F,3.3@.+81(-381+G*%4*+%=,78*+.,(.3.*+*(4*(%H/+'9=1(-%9'2*("%H79=.*S=.79%

9'2*(% H/+*JJ*+% 1(4% 4.*% H/+'9=*(3791/)8,::.33.,(% -*=/*(4% -*:'79/I% 9,9*% B*+/*% J6+% 4.*% A5B% 4*+%

C*1/+,(*(% J69+/*(% )@'(-3=01J.-% )1% 4+'3/.379% (.*4+.-*+*(% A*31=/'/*(% J6+% 4.*% B.+81(-% 4*+%

=,78*+.,(.3.*+*(4*(%H/+'9=1(-%'=3%2.39*+%'(-*(,::*(%X<<I%#=<Y"%



η ρ ∗ ζ

ρ α α β

ζ

2
ngnngg )D + (D- D - D - δγγe

η

χ

η ∗ ∗

χ

η



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

!!"#"$">% ?13@*+/1(-%:./%1(/*+379.*4=.79*+%A5B%4*+%C*1/+,(*(%

E#%

QbFc%d%bηbFc%e%2c%∗%MgbFc%

?==*%M'+':*/*+I%*.(379=.*S=.79%4*3%B*+/*3% J6+%4*(%2'78-+,1(4I%@1+4*(% ./*+'/.G%3,%G*+0(4*+/I%4'S%4.*%

H1::*%4*3%χV%62*+%'==*%F,3.38='33*(%:.(.:'=%@1+4*"%

%

!!"#"$"%"?& 6+)(5-D-+&

<./%2*.4*(%<,4*==*(I%4*:%+*='/.G*%1(4%'23,=1/*%+.38P<,4*==I%@1+4*(%09(=.79*%B*+/*%J6+%4.*%H1::*%4*3%

χV%*+9'=/*(%b3"%^'2"%>I%H"%EVcI%'2*+%4.*%Q+-*2(.33*%4*3%+*='/.G*%+.38P<,4*==3%*+379.*(*(%;='13.2=*+"%

%F'3% '23,=1/*% +.38P<,4*==% =.*J*+/% *.(*(% (*-'/.G*(% B*+/% J6+% 4*(% 2'78-+,1(4% 2*.% 4*+% N<a% J6+% '==*%

?=/*+38='33*(%1(4%2*.%4*+%?aa% .(%4*+%?=/*+3-+1;;*%1(/*+%#U%j'9+*("%F'3%+*='/.G*% +.38P<,4*==% .3/%'179%

G*+*.(2'+%:./%4*+%5*,2'79/1(-%(*1*+%R0==*%.(%4*(%'79/).-*+%j'9+*("%F*39'=2%@1+4*%J6+%4.*%Q+:.//=1(-%

4*+% M'+':*/*+% .(% 4*+% ?=/*+3-+1;;*% 1(/*+% #U%j'9+*(% '13379=.*S=.79% :./% 4*:% +*='/.G*% +.38P<,4*==%

-*'+2*./*/"% b3"%^'2"% ?I% H"%Ek"c"% Q.(% ;,3./.G*+% β%M'+':*/*+% J6+% *.(*% Z1'4+'/.379*I% 8,(8'G% ('79% ,2*(%

-*8+6::/*%&1+G*%@'+%.::*+%:./%*.(*:%(*-'/.G*(%δ%M'+':*/*+%J6+%4.*%Z1'4+'/.379*%&,:;,(*(/*%*.(*3%

L*==8.==.(-*JJ*8/*3%8,:2.(.*+/"%5*'79/=.79%3.(4%4.*%3*9+%9,9*(%B*+/*%J6+%A5Bl%DU%J6+%?aaI%U[D%J6+%?<a%

1(4%#>U%J6+%N<a"%



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

!!"#"$">% ?13@*+/1(-%:./%1(/*+379.*4=.79*+%A5B%4*+%C*1/+,(*(%

EV%

^'2"%Vl% M'+':*/*+3% 4*+% F,3.3@.+81(-381+G*% J6+% ?aaI% ?<a% 1(4% N<a% b'==*% ?=/*+3-+1;;*(%
-*:*.(3':c"%

%

% ?aa% ?<a% N<a%

% Q?A% QAA% Q?A% QQA% Q?A% QAA%

5'78-+,1(4% WIW>E#% WIW>D[% WIVED% WIVEU% PWIWEE[% WIWEU%

α- WI#V% VIVk W% WI$Vk% WI$#>% UIWU%

α( #>I[% #DEIUU DkIV% V$$I$E$% D>I##V% DkkIVU%

A5B #kE DU P U[D VW[ #>U 

β WIV[U% $I#U WI>Ek% VIkV% W% W%

γ WIWWU% W W% W% WIk>[% WIk$U%

δ WIWk$% WIWk$$ WIW[E% WIW[>% W% W%

χV $ID[% $ID> DI>E% EI#k% #[Ik% #[I$# 
 



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

!!"#"$">% ?13@*+/1(-%:./%1(/*+379.*4=.79*+%A5B%4*+%C*1/+,(*(%

Ek%

^'2"%kl% M'+':*/*+% 4*+% F,3.3@.+81(-381+G*(% b'13379=.*S=.79% J6+% 4'3% +*='/.G*% +.38P<,4*==c% J6+% ?aaI%
?<a%1(4%N<a%b:.//=*+*3%?=/*+%2*.%Q\;,3./.,(%1(/*+%#U%j'9+*c"%#%

%

% ?aa% ?<a% N<a%

% ?=/*+%m#U% '==*%?=/*+% ?=/*+%m#U% '==*%?=/*+% ?=/*+%m#U%% '==*%?=/*+%

5'78-+,1(4% WIW#UE% WIW>D[% WIW>[% WIVEU% WIWUD% WIWEU%

α- [DI>% VIVk W% WI$Vk% W% UIWU%

α( [DI>% #DEIUU W% V$$I$E$% W% DkkIVU%

A5B #% DU P% U[D% P% #>U%

β W% $I#U $WIE% VIkV% VWIk% W%

γ WI#k% W W% W% WIk% WIk$U%

δ W% WIWk$$ WIk[% WIW[>% W% W%

χV #IEk% $ID> kIk>% EI#k% VID$% #[I$# 
 

5*G,+% '==*+4.(-3% 4.*3*% B*+/*% 4*+% A5B% :./% 4*(% n1'=./0/3J'8/,+*(% 1(4% H/+'9=1(-3@.79/1(-3J'8/,+*(%

G*+-=.79*(% @*+4*(I% @.*% 3.*% J6+% 4*(% H/+'9=*(3791/)% *:;J,9=*(% @,+4*(% 3.(4I% :1S% 4*+% 9,9*%

Q(*+-.*2*+*.79% 2*'79/*/% @*+4*(I% 4*(% H/+'1:*% (*1*+4.(-3% 4*+% T'::'3/+'9=1(-% '13% 4*(%

?/,:2,:2*(*\;=,3.,(*(% )1-*,+4(*/% 9'/% X#=FY"% Q+% -*9/% G,(% */@'% k%<*`% '13% 1(4% 4':./% *.(*+% */@'%

kI>J'79% (.*4+.-*+*(% +*='/.G*(% 2.,=,-.379*(% B.+83':8*./% G*+-=.79*(% :./% *.(*+% A](/-*(3/+'9=1(-% G,(%

VUW%8`;"%5*),-*(%'1J%*.(*%3,=79*%A](/-*(3/+'9=1(-%'=3%A*J*+*()3/+'9=1(-%+*41).*+*(%3.79%4.*%B*+/*%

J6+%4.*%A5B%'1J%VkI>%J6+%?aaI%#>WI>%J6+%?<a%1(4%$UID%J6+%N<a"%

R6+% ?aa% 1(4% ?<a% *+379*.(/% 4*+% 8,(81++.*+*(4*% L*==8.==.(-*JJ*8/% (.79/% 3,% '13-*;+0-/% )1% 3*.(%@.*% J6+%

N<a"% F.*% ?<a% )*.-/% *.(*(% Z1'4+'/.379*(% M'+':*/*+% .(% 4*+% F,3.3@.+81(-381+G*I% @.*% *+% '179% G,(%

M+*3/,(% */% '="% XF<Y% :./% *.(*:% 09(=.79*(% Q+-*2(.3% 2*+*79(*/% @,+4*(% .3/"% F'% ('9*)1% UW%o% 4*+%

%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%

#%% N<aI%?=/*+%m#Ul%:./%δ€d%W"WU%+*31=/.*+/%3/'//%*.(*3%γ%*.(%β€=€14%:./%χV%d%V"DD%



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

!!"#"$">% ?13@*+/1(-%:./%1(/*+379.*4=.79*+%A5B%4*+%C*1/+,(*(%

E$%

?/,:2,:2*(,;J*+I% 4.*% '(% *.(*+% +'4.,-*(*(% a*180:.*% *+8+'(8/% 3.(4I% *.(*% ?<a% 9'//*(I% .3/% *3% (.79/%

G*+@1(4*+=.79I% 4'S% 4.*% 5*+*79(1(-*(% 4*3% +*='/.G*% +.38% 41+79% 4'3% 5Q!A%`P&,:./**% J6+% '==*%

a*180:.*/O;*(%-*:*.(3':%*2*(J'==3% )1% *.(*:%Z1'4+'/.379*(%M'+':*/*+% .(% 4*+%F,3.3@.+81(-381+G*%

J69+/*(%X$Y"%

?22"%$?% bH"%<$c% )*.-/% 4.*% Q+-*2(.33*% 4*+% 5*+*79(1(-*(% '=3% F,3.3@.+81(-3J=079*% J6+% ?<a"%

K*+G,+)19*2*(%.3/%4*+%5*./+'-%4*3%L*==8.==.(-*JJ*8/*3%)1+%R,+:%4*+%R=079*%.:%5*+*.79%9,9*+%γPF,3*("%

0

1

2

3

4

5

Dγ [Gy]

0

0,02

0,04

0,06

0,08

0,1

0,12

Dn [Gy]

0
5
10
15
20
25
30
35

0
5

10
15
20
25
30
35

excess relative risk

η(D) = (0.423D+2.32D^2) exp(-0.076D^2)

η(D) = (578∗0.423D+2.32D^2) exp(-0.076D^2)

%

?22"%$kl% F,3.3@.+81(-3J=079*%J6+%?<aI%+*='/.G*%+.38P<,4*==I%'==*%?=/*+3-+1;;*(%
%

5*.% *.(*+%5*-+*()1(-%4*+%5*+*79(1(-%'1J% 4.*%?=/*+3-+1;;*%:./% *.(*:%:.//=*+*(%?=/*+% 2*.%Q\;,3./.,(%

1(/*+% #U%j'9+*(% +*31=/.*+*(% G]==.-% '(4*+*% Q+-*2(.33*% b3"%^'2"%?I% H"%<?c"% ?<a% 1(4% N<a% G*+=.*+*(% J6+%

2*.4*% H/+'9=*('+/*(% 4.*% =.(*'+*% &,:;,(*(/*"% 5*.% 4*+% ?aa% .3/% *.(*% 3/*.=*% =.(*'+*% &,:;,(*(/*% ,9(*%

*.(*(% Z1'4+'/.379*(% M'+':*/*+% )1% *+8*((*("% F*+% αPB*+/% G,(% [DI>% *(/3;+.79/% *.(*+%



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

!!"#"$">% ?13@*+/1(-%:./%1(/*+379.*4=.79*+%A5B%4*+%C*1/+,(*(%

EU%

`*+4,;;*=1(-34,3.3%G,(%#V"[%:TO%4*+%?/,:2,:2*(3/+'9=1(-%1(4% .3/%4':./%2.,=,-.379%0Z1.G'=*(/%)1%

k"U%:TO% *.(*+% VUW%8`;P% A](/-*(3/+'9=1(-"% F.*3*% B*+/*% J6+% 4'3% +*='/.G*% +.38% 2*379+*.2*(% *.(*(%

:.//=*+*(%B*+/%J6+%4.*%L*./%UPk[%j'9+*%('79%Q\;,3./.,("%B*-*(%4*3%'13-*;+0-/*(%^HQPQJJ*8/*3%.3/%4*+%

B*+/%4*3%+*='/.G*%+.38%.(%4*(%*+3/*(%j'9+*(%('79%Q\;,3./.,(%@*3*(/=.79%9]9*+"%

R6+%4.*% .:% J,=-*(4*(%?2379(.//%41+79-*J69+/*(%`*+-=*.79*%:./%5*,2'79/1(-*(%('79%H/+'9=*(/9*+';.*%

:1S/*(% -*379=*79/33;*).J.379*% ?('=O3*(% :./% *.(*+% Q.(379+0(81(-% 4*+% ?=/*+38='33*% 41+79-*J69+/%

@*+4*("%F.*%A*31=/'/*%J6+%R+'1*(%:./%*.(*:%?=/*+%G,(%:*9+%'=3%kU%j'9+*(%)*.-/%^'2"%$%bH"%<Gc"%

^'2"%$l% M'+':*/*+%4*+%F,3.3PB.+81(-3+*='/.,(%J6+%?aaI%?<a%1(4%N<aI%R+'1*(%pkU%j'9+*%
%

% ?aa% ?<a% N<a%

5'78-+,1(4% WIW[ED% WIk$% WI#>U%

β >I# UIEV% ED%

δ WIW$[ WIW>U% $IU#%

χV WIEk kI$E% $I$# 
 

F.*%?('=O3*%G,(%R+'1*(%1(4%<0((*+(%4*+%?=/*+3-+1;;*%VWP>W%j'9+*%)*.-/%^'2"%G%bH"%<%c"%



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

!!"#"$">% ?13@*+/1(-%:./%1(/*+379.*4=.79*+%A5B%4*+%C*1/+,(*(%

E>%

^'2"%Ul% M'+':*/*+%4*+%F,3.3@.+81(-381+G*%J6+%?aaI%?<a%1(4%N<aI%VWP>Wj'9+*%V%
%

% ?aa% ?<a% N<a%

% R+'1*(% <0((*+% R+'1*(% <0((*+% R+'1*(% <0((*+%

5'78-+,1(4% WIW$[E% WI##>% WIVDk% WI[>U% WI#% WIVD#%

β >I[U% $I>V >I[E% VIW>% #$V% DIV#%

δ WIWk[% WI#>[ WI#$>% WIWUU% $I>#% WI#$[%

χV% #I>$% VIW[% >IUW% $IEU% $ID$% >IkD%
 

H;*).*==% 4.*%?(;'331(-%4*+%F'/*(% J6+% 4.*%N<a%4*+%<0((*+%@'+% /*.=@*.3*%379@.*+.-%1(4% J69+/*%(.79/%

.::*+% )1% *.(4*1/.-*(% Q+-*2(.33*("% F.*3% 379*.(/% 3.79% '179% .(% 4*(% A*31=/'/*(% G,(% ^9,:;3,(% */% '="%

X##=Y% )1% )*.-*("% H.*% 9'//*(% 3.-(.J.8'(/% 1(/*+379.*4=.79*% B*+/*% J6+% 4*(% 5'78-+,1(4% 4*+% N<a% .(%

K.+,39.:'% 1(4% C'-'3'8.% *+9'=/*(I% *.(*(%N./OPQJJ*8/I% J6+% 4*(% *3% 8*.(*% ,JJ*(3.79/=.79*%Q+8=0+1(-% -.2/"%

F*39'=2%@1+4*% 2*.% 4*(% 9.*+% G,+-*3/*==/*(%?(;'331(-*(%*.(% -*:*.(3':*+%B*+/% J6+% 4*(%5'78-+,1(4%

2*.4*+%H/04/*%G*+@*(4*/"%?2*+%(.79/%(1+%4.*%B*+/*%J6+%4*(%5'78-+,1(4%3.(4%1(/*+379.*4=.79I%3,(4*+(%

'179%4.*%!().4*()%4*+%N<a"%!(3-*3':/%*+9.*=/*(%^9,:;3,(%*/%'="% .(%C'-'3'8.%(.*4+.-*+*%B*+/*%'=3%.(%

K.+,39.:'"% H;*).*==% *.(*% N<a% 4*+% <0((*+% .3/% .(% C'-'3'8.% '179% ('79% Q\;,3./.,(% -*-*(62*+% 4*+%

H/+'9=1(-%4*+%?/,:2,:2*%'13-*3;+,79*(%3*=/*("%F.*%9.*+%G*+@*(4*/*%<*/9,4.8%,+4(*/%4.*3*%F.JJ*+*()%

4*:%@*3*(/=.79*(%q(/*+379.*4%.:%H/+'9=*(J*=4%2*.4*+%H/04/*%)1I%4*(%C*1/+,(*("%F.*3*3%Q+-*2(.3%1(4%

4':./% 4.*% +*31=/.*+*(4*(%9,9*(%B*+/*% J6+%4.*%A5B%4*+%C*1/+,(*(% J6+%N<a%8'((%4*39'=2%-'()%,4*+%

/*.=@*.3*% *.(%?+/*J'8/% 3*.(I%@*((%*3% '(4*+*I% 2.3='(-% 1(-*8=0+/*%T+6(4*% J6+%4*(%N./OPQJJ*8/%4*+%N<a%

-.2/"%C.79/%)1=*/)/%8]((/*%4'3%*(4*:.379*%?1J/+*/*(%4*+%?^a%.(%C'-'3'8.%'179%?13@.+81(-*(%'1J%4.*%

?(J0==.-8*./%4*+%Q.(@,9(*+%J6+%N<a%9'2*("%

5*:*+8*(3@*+/%.3/%4*+%'1S*+,+4*(/=.79%3/'+8*%Q.(J=1S%4*3%?=/*+3%2*.%Q\;,3./.,(%'1J%4.*%Q+-*2(.33*%4*+%

?(;'331(-"% ?13379=.*S=.79% 4.*% ?(;'331(-% J6+% ?aa% .(% 4*+% ?=/*+3-+1;;*% 1(/*+% VW%j'9+*(% 1(4% 4*+%

Q.(379=1S%4.*3*+%?=/*+3-+1;;*%2*.%4*+%?(;'331(-% J6+%?aaI%?<a%1(4%N<a%=.*J*+/*%*.(*(%αPM'+':*/*+%

J6+%*.(*%=.(*'+*%F,3.3@.+81(-381+G*"%F.*%0=/*+*(%?=/*+3-+1;;*(%=.*J*+/*(%=*4.-=.79%*.(*(%βPM'+':*/*+%J6+%

%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%

V%!:%R'==%4*+%N<a%<0((*+%2*33*+*%?(;'331(-%:./%χV%d%U"E#l%α(%d%[UkI%δ%d%W"WDE%bαγI%βI%γ%d%Wrc%
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% X44%R'/.,3%4*3%K'==U&,(/+,==UM*+-=*.79*3%a'(-*;'S/%F6+%@=/*+G%5.=41(-%1(4%@=8,9,=8,(31:%
4*3%M'/*+3o%Q'9=%4*+%`(/*+31791(-*(h%
`(/*+*+%1(4%,2*+*+%Z'3/+,.(/*3/.('=/+'8/%aZ!_c%d*A*.=3%=.(8*+%V*+/%#G%d*A*.=3%+*79/*+%V*+/%l#%
_9,+'O%d*A*.=3%=.(8*+%V*+/%#U$G%d*A*.=3%+*79/*+%V*+/%l[%
!(%&='::*+(%)1%4*(%E.'-(,3*(%4.*%@()'9=%4*+%K0==*G%)1%4*(%X44%R'/.,3%d*A*.=3%B.-(.F.8'()%
4*3%_+*(43%
E'/*(%('79%\@$]%

 

B91%*/%'="%\@$]% 9'2*(% .(% 4*(% `B@% 1(4% &'('4'% 4.*% @13A.+81(-*(% *.(*+% ;+08,()*;/.,(*==*(%

B/+'9=*(2*='3/1(-% 4*+% M0/*+% -+1(430/)=.79% 2*3/0/.-/"% L.(*% E.FF*+*().*+1(-% ('79% `(/*+31791(-3/T;%

*+-'2%('79%+J(/-*(4.'-(,3/.379*(%<'S('9:*(%.:%5'1792*+*.79%F6+%@??%*.(*%3.-(.F.8'(/*%&,++*='/.,(G%

F6+% `(/*+31791(-*(% .:% 5+13/2*+*.79% A'+% 4.*% &,++*='/.,(% ('79% @1FF'331(-% 4*+% @1/,+*(% :'+-.('=%

a3"%_'2"%>G%B"%###c"%K6+%@<?G%4*1/=.79%3*=/*(*+%'=3%@??G%F*9=/*%41+79A*-%*.(*%&,++*='/.,(G%3.*%*++*.79/*%

(1+%.(%4*+%Z+1;;*%4*3%,2*+*(%5'179+'1:*3%:'+-.('=*%V*+/*"%

%

@??%a(m#[#c @<?%a(m>[c

`(/*+*+%Z!_ gGgbUgG>b%
a;kCGC#c

#GCnUCG#[%
a;mCGnfc

X2*+*+%Z!_ #Gg>UnG>#%
a;mCGC$c

#GbfUfGg#%
a;mCGC>c

_9,+'O CG[gUnGn#%
a;mCGCDc

nG[gU#GCD%
a;mCG#Cc

%



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

!!"#"$">% ?*180:.*(%('79%@(A*(41(-%=,78*+.,(.3.*+*(4*+%B/+'9=*(%.(%4*+%<*4.).(%%

##n%

!!"#"$"%"?& B8+./;/6(&:;8/16(.D(6/9;).5&

@:%5*-.((%4*+%@('=T3*%I,(%@13A.+81(-*(%*.(*+%;+0('/'=*(%B/+'9=*(2*='3/1(-%:1S%*.(*%M*+2*1-1(-%

I,+% @=.7*% B/*A'+/% 1(4% .9+*:% ?*2*(3A*+8% 3/*9*("% _+,/)% )"_"% 9*F/.-3/*+% &,(/+,I*+3*(G% ;*+3J(=.79*+%

@(-+.FF*%1(4G%2*3/*(F'==3G% !-(,+'()%4*+%5*F1(4*%2.3% .(%4.*%9*1/.-*%Q*./G%A1+4*% .9+%?*2*(3A*+8% .::*+%

A.*4*+% 2*3/0/.-/"% L3% 8'((% 9*1/*% '=3% '8)*;/.*+/% -*=/*(% 1(4% 9'/% 4*39'=2% )1+*79/% '=3% 9.3/,+.379*+%

<*.=*(3/*.(% 4*+% 3/+'9=*(2.,=,-.379*(% K,+3791(-% L.(-'(-% .(% 4.*% +'4.,=,-.379*% ?*9+2179=./*+'/1+%

-*F1(4*(%\%#]"%

@22"%f#h% !().4*()%4*+%?*180:.*%.:%&.(4*3'=/*+%('79%4*(%E'/*(%4*3%XBWW%
% E.*%E.FF*+*()%)A.379*(%4*+%-*3':/*(%H01F.-8*./%1(4%4*+%B1::*%4*+%=T:;9'/.379*(%

?*180:.*%a??c%1(4%4*+%:T*=,.379*(%?*180:.*%a<?c%*(/3;+.79/%4*+%!().4*()%4*+%'81/*(%
B/'::)*==U?*180:.*%
E'/*(%('79%\E]%

E.*% H01F.-8*./3I*+/*.=1(-% 1(4% 4.*% @=/*+3I*+/*.=1(-% 4*+% I*+379.*4*(*(% ?*180:.*/T;*(% )*.-*(% *.(*%

A*./-*9*(4*%^2*+*.(3/.::1(-%:./%4*(%5*F1(4*(%9*1/.-*+%R*-.3/*+%a@22"%f#G%B"%##ncG%A*((%'179%'1F%

(.*4+.-*+*:% '23,=1/*(% P.I*'1"% M*+:1/=.79% I*+2*+-*(% 3.79% .(% 4*+% Z+1;;*% 4*+% '81/*(% B/'::)*==U

C # n g $ f b > D [ #C ## #n #g #$ #f
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!!"#"$% &'()*+,-*(./0/%1(/*+%2*3,(4*+*+%5*+6783.79/.-1(-%.::1(90:'/,;,*/.379*+%<'=.-(./0/*(%

!!"#"$">% ?*180:.*(%('79%@(A*(41(-%=,78*+.,(.3.*+*(4*+%B/+'9=*(%.(%4*+%<*4.).(%%

##g%

?*180:.*(%a@B?c%)'9=+*.79*%K0==*%I,(%@??"%E'F6+%3;+.79/%'179%4.*%3*9+%09(=.79*%@=/*+3I*+/*.=1(-%4*+%

)130/)=.79*(% K0==*% I,(% =T:;9'/.379*+% ?*180:.*% 1(4% B/'::)*==U?*180:.*% ('79%

RJ(/-*(1(/*+31791(-*(% 4*+% <1//*+% A09+*(4% 4*+% B79A'(-*+379'F/% .:% Z*-*(3'/)% )1% 4*+% 4'I,(%

'2A*.79*(4*(%@=/*+3I*+/*.=1(-%4*+%:T*=,.379*(%?*180:.*%a@22"%fnG%B"%##g%2.3%@22"%f$G%B"%##fc"%

@22"%fnh% ?T:;9'/.379*%?*180:.*(%.:%&.(4*3'=/*+%('79%RJ(/-*(1(/*+31791(-*(%4*+%<1//*+%A09+*(4%
4*+%B79A'(-*+379'F/"%

% R*='/.I*%@=/*+3I*+/*.=1(-%4*+%)130/)=.79%'1F-*/+*/*(*(%K0==*%2.3%)1:%#C"%?*2*(3d'9+%.:%
M*+-=*.79%)1+%H01F.-8*./3I*+/*.=1(-%4*+%3;,(/'(*(%K0==*%
E'/*(%('79%\#G#]%

C # n g $ f b > D [
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!!"#"$% &'()*+,-*(./0/%1(/*+%2*3,(4*+*+%5*+6783.79/.-1(-%.::1(90:'/,;,*/.379*+%<'=.-(./0/*(%

!!"#"$">% ?*180:.*(%('79%@(A*(41(-%=,78*+.,(.3.*+*(4*+%B/+'9=*(%.(%4*+%<*4.).(%%

##$%

@22"%fgh% B/'::)*==U?*180:.*(%.:%&.(4*3'=/*+%('79%RJ(/-*(1(/*+31791(-*(%4*+%<1//*+%A09+*(4%
4*+%B79A'(-*+379'F/%

% B,(3/%A.*%@22"%fnG%B"%##g%

C # n g $ f b > D [

@=/*+%\e'9+*]

C

f

#C

#f

nC
p

B;,(/'(
P'79%RJ"
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!!"#"$% &'()*+,-*(./0/%1(/*+%2*3,(4*+*+%5*+6783.79/.-1(-%.::1(90:'/,;,*/.379*+%<'=.-(./0/*(%

!!"#"$">% ?*180:.*(%('79%@(A*(41(-%=,78*+.,(.3.*+*(4*+%B/+'9=*(%.(%4*+%<*4.).(%%

##f%

@22"%f$h% <T*=,.379*%?*180:.*(%.:%&.(4*3'=/*+%('79%RJ(/-*(1(/*+31791(-*(%4*+%<1//*+%A09+*(4%
4*+%B79A'(-*+379'F/%

% B,(3/%A.*%@22"%fnG%B"%##g%

E.*%4.FF*+*(/.'=4.'-(,3/.379*(%N+,2=*:*%/+*/*(%'2*+%A*./-*9*(4%.(%4*(%H.(/*+-+1(4G%4'%4'3%+*='/.I*%+.38%

3.79% (.79/% (1+% 1(/*+% 4*(% I*+379.*4*(*(% ?*180:.*/T;*(G% 3,(4*+(% '179% )A.379*(% ?*180:.*(% 1(4%

3,=.4*(% _1:,+*(% (.79/% 79'+'8/*+.3/.379% 1(/*+379*.4*/"% E.*% M*+4,;;=1(-34,3.3% =.*-/% 3*9+% (.*4+.-G% 1:%

#C%:ZTG% '(4*+*% B/14.*(% *+-'2*(% '(% A*3*(/=.79% 8=*.(*+*(% Z+1;;*(% V*+/*% 1:% #f%:ZT% a3"%_'2"%DG%

B"%##bc"%X2A,9=%I,(%4*+%Q'9=%4*+%1(/*+3179/*(%K0==*%1(4%4':./%I,(%4*+%3/'/.3/.379*(%@133'-*8+'F/%1:%

Z+JS*(,+4(1(-*(%-*+.(-*+G%A*+4*(% )1:%M*+-=*.79%)A*.%(*1*+*%`(/*+31791(-*(%:./% '1F-*F69+/"%B.*%

9'2*(%4.*%5*F1(4*%B/*A'+/3%'(%QA.==.(-*(%62*+;+6F/%1(4%2*3/0/.-/"%E':./%A.+4%4*+%2*+*./3%/9*,+*/.379%

F+'-A6+4.-*%L.(A'(4%'179%*:;.+.379%*(/8+0F/*/G%4.*%H01F1(-%I,(%_1:,+*(%('79%B/+'9=*(2*='3/1(-%.(%

4*+%B79A'(-*+379'F/%2*+19*%4'+'1FG%4'S%I,+)1-3A*.3*%<6//*+%A*-*(%*.(*+%:*4.).(.379*(%!(4.8'/.,(%

-*+J(/-/%A,+4*(%3*.*(G%4*+*(%&.(4*+%)1-=*.79%-*(*/.379%F6+%*.(*%_1:,+*+8+'(81(-%.(%4.*3*:%@13:'S%

;+04*3/.(.*+/%-*A*3*(%3*.*("%E'3%1(-=012.-*%L+3/'1(*(G%4'3%4*+%9,9*(%L:;F.(4=.798*./%4*3%&.(4*3%.(%

1/*+,% *(/-*-*(-*2+'79/% A1+4*G% *+8=0+/% A,9=% 4.*% -+,S*% Q'9=% I,(% B/14.*(% )1% 4.*3*(%

LO;,3./.,(32*4.(-1(-*(G% 4*+*(% Q13'::*(3/*==1(-% 9.*+% (.79/% (,79:'=3% *+F,=-*(% :1S% \##$]"%

`PBWL@R%A.79/*/*%4.*%R*31=/'/*%4.*3*+%B/14.*(%*(/3;+*79*(4%4*+%Q'9=%4*+%5*,2'79/1(-*(%1(4%*+90=/%

C # n g $ f b > D [
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%



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

!!"#"$">% ?*180:.*(%('79%@(A*(41(-%=,78*+.,(.3.*+*(4*+%B/+'9=*(%.(%4*+%<*4.).(%%

##b%

*.(%+*='/.I*%+.38%I,(%#Gg[%a[fp%W!h%#Gg#U#G$>cG%4'3%(1+%1(A*3*(/=.79%I,(%4*:%V*+/%'2A*.79/G%:./%4*:%

4'3%XBWW%)./.*+/%A.+4%a#G$Cc"%E.*3% .3/% .(3,F*+(%'179%(.79/%*+3/'1(=.79G%4'%4*+%62*+A0=/.-*(4*%`:F'(-%

4*+%E'/*(%'13%4*:%XBWW%'179%4'3%A*./'13%-+JS/*%Z*A.79/%.(%4*+%Q13'::*(3/*==1(-%2*3./)/"%

_'2"%Dh% ?*180:.*%('79%;+0('/'=*+%LO;,3./.,(%-*-*(62*+%RJ(/-*(3/+'9=1(-%
% @()'9=%4*+%K0==*G%+*='/.I*%+.38%aRRcG%*O7*33%+*='/.I*%+.38%aLRRcG%I,(%4*(%@1/,+*(%-*3790/)/*%

B/+'9=*(2*='3/1(-%4*3%KJ/*(%a:ZTcG%LRRqZTG%M*+4,;;*=1(-34,3.3%aMEc%1(4%@1/,+*(%4*+%
B/14.*(%\E]G%\A%]G%\E?]%%

 

K0==* RR LRR :ZT LRR
qZT

ME
\:ZT] @1/,+*(

$Cfn #Gf CGf f #Cg #C 5./9*==G%
B/*A'+/

#g #Gb CGb #C bC #> H'+I*T%
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n[ #G> CG> #C >C #$ R,4I'==%
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%



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

!!"#"$">% ?*180:.*(%('79%@(A*(41(-%=,78*+.,(.3.*+*(4*+%B/+'9=*(%.(%4*+%<*4.).(%%

##>%

@22"%ffh% R*='/.I*%+.38%F6+%:'=.-(*%_1:,+*%.:%&.(4*3'=/*+%
% @13A*+/1(-%4*+%E'/*(%I,(%B/*A'+/%*/%'="%\#G#]%:./%+*I.4.*+/*+%E,3.:*/+.*%41+79%P*A7,:2*%

1(4%<7Z+*-,+%\%?]%%

K,=-/%:'(%*.(*+%8+./.379*(%@('=T3*%4*3%5*='3/1(-3:13/*+3%41+79%P*A7,:2*%*/%'="%\%?]G%*++*79(*/%3.79%

'179% F6+% 4.*% &.(4*+% 4*3% XBWW% *.(*% :.//=*+*% B/+'9=*(2*='3/1(-% I,(% >GCf%:ZT% 1(4% 4':./% *.(*%

M*+4,;;=1(-34,3.3%1:%#f%:ZT% a@22"%ffG%B"%##>c"% !(%(*1*+*(%@13A*+/1(-*(%A*.3/%5./9*==%4'+'1F%9.(G%

4'S% 4'3% +*='/.I*% +.38% 62*+% 4*(% Q*./+'1:% 4*+% E'/*(*+9*21(-% 9.(A*-% 3/'+8% )1+678-.(-% \%]"%

<J-=.79*+A*.3*% ='-% 4.*3% '(% *.(*:% R678-'(-% 4*+% :*4.).(.379*(% B/+'9=*(2*='3/1(-% 41+79% 4*(%

/*79(.379*(% K,+/379+.//"% Z*:.//*=/% 62*+% 4.*% *+3/*(% #f%?*2*(3d'9+*% +*79(*/% *+% :./% *.(*+%

M*+4,;;*=1(-34,3.3%1:%nC%:ZT"%

E.*%M*+4,;;*=1(-34,3.3%379*.(/%'1S*+,+4*(/=.79%3/'+8%I,:%@=/*+%4*3%KJ/*(%2*.%5*='3/1(-%'290(-.-%)1%

3*.("%V09+*(4%.:%4+.//*(%_+.:*3/*+G%*3%;+0-/%I,(%4*+%H01F.-8*./%9*+%4*(%-*3':/*(%E1+79379(.//3A*+/G%

4.*%M*+4,;;=1(-34,3.3%4*:%E1+79379(.//3A*+/%4*+%Z*3':/3/'/.3/.8%*(/3;+.79/G%.3/%4'3%)A*./*%_+.:*3/*+%

1:%:*9+%'=3%4'3%E,;;*=/*%1(*:;F.(4=.79*+%a3"%@22"%fbG%B"%##Dc"%
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%



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

!!"#"$">% ?*180:.*(%('79%@(A*(41(-%=,78*+.,(.3.*+*(4*+%B/+'9=*(%.(%4*+%<*4.).(%%

##D%

@22"%fbh% <'=.-(,:*%.:%&.(4*3'=/*+%('79%RJ(/-*(1(/*+31791(-%4*+%<1//*+%.(%I*+379.*4*(*(%
Q*./'2379(.//*(%4*+%B79A'(-*+379'F/%

% LO7*33%+*='/.I*%+.38%;+,%Z+'T%a=.(83c%1(4%M*+4,;;*=1(-34,3.3%a+*79/3c%F6+%E'/*(%('79%5./9*==%
1(4%B/*A'+/%\E]%
:.//=*+*%E,3.3%8,++.-.*+/%('79%P*A7,:2*%1(4%<7Z+*-,+%\%?]%
E,3.3%4*+%*.()*=(*(%_+.:*3/*+%8,++.-.*+/%.:%M*+90=/(.3%4*+%:.//=*+*(%@()'9=%4*+%
RJ(/-*('1F('9:*(%;+,%K'==%

!:%*+3/*(%_+.:*3/*+%*++*79(*/%3.79%'==*+4.(-3%*.(%V*+/%I,(%(1+%n%:ZTr%a@22"%fbG%B"%##Dc"%V*+%3.79%(1(%

.(%M*+-=*.79*%:./%4*+%('/6+=.79*(%B/+'9=*(2*='3/1(-%2*-.2/G%3,==/*%4'3%379:'=*%Q*./F*(3/*+%2*'79/*("%

@(-*3.79/3% 4*+% (.*4+.-*(% M*+4,;;=1(-34,3*(% 8'((% *3% (.79/% A1(4*+(G% 4'S% 4.*% @+2*./3-+1;;*% ':%

XBWW% '179% &,++*='/.,(*(% )A.379*(% 4*+% ?*180:.*U!().4*()% 1(4% 4*+% ('/6+=.79*(% B/+'9=*(2*='3/1(-%

F'(4"% B,A,9=% 4.*% R'4,(8,()*(/+'/.,(% '=3% '179% 4.*% E,3.3=*.3/1(-% 4*+% Z'::'3/+'9=1(-% .(% 4*(%

V,9(1(-*(% 8,++*=.*+/*% 9,793.-(.F.8'(/% :./% 4*+% H01F.-8*./% )130/)=.79*+% _1:,+*% \FA]"% E.*%

R'4,(8,()*(/+'/.,(% 8,++*=.*+/*% *(-*+% :./% 4*+% H01F1(-% 4*+% ?*180:.*(G% 4.*% E,3.3=*.3/1(-% 4*+%

Z'::'3/+'9=1(-% *(-*+% :./% 4*+% H01F1(-% 3,=.4*+% _1:,+*"% E*+% :.//=*+*(% R'4,(8,()*(/+'/.,(% .(% 4*(%

V,9(1(-*(% I,(% #DGf$%5Yq:s% A1+4*% *.(*% M*+1+3'791(-% I,(% */A'% Dp% 4*+% ?*180:.*% .:%&.(4*3'=/*+%

)1-*,+4(*/G%4*+%:.//=*+*(%E,3.3=*.3/1(-%4*+%Z'::'3/+'9=1(-%I,(%fDG$n%(ZTq9%*/A'%#Dp%4*+%K0==*"%
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!!"#"$% &'()*+,-*(./0/%1(/*+%2*3,(4*+*+%5*+6783.79/.-1(-%.::1(90:'/,;,*/.379*+%<'=.-(./0/*(%

!!"#"$">% ?*180:.*(%('79%@(A*(41(-%=,78*+.,(.3.*+*(4*+%B/+'9=*(%.(%4*+%<*4.).(%%

##[%

L.(*+%2'8/*+.*==*(%!(F*8/.,(38+'(89*./%4*3%&.(4*3%a$np%4*+%K0==*c%A1+4*%*.(*%8,(81++.*+*(4*%<,+/'=./0/%

I,(% */A'% n[p% )1-*,+4(*/G% *.(*+% 2'8/*+.*==*(% L+8+'(81(-% 4*+% <1//*+% A09+*(4% 4*+% B79A'(-*+379'F/%

anp%4*+%K0==*c%*.(*%3,=79*%I,(%*/A'%np"%E'+'13%=0S/%3.79%'23790/)*(G%.(%A*=79*:%`:F'(-%'==*.(*%*.(*%

I*+2*33*+/*%-*31(49*./=.79*%M*+3,+-1(-%1(4%4.*%L.(F69+1(-%4*+%@(/.2.,/.8'/9*+';.*%)1+%B/*.-*+1(-%4*+%

?*180:.*U!().4*()%41+79%B*(81(-%4*+%8,(81++.*+*(4*(%<,+/'=./0/%2*.-*/+'-*(%9'/"%

E*+%379'+F*%@=/*+3-.;F*=%4*+%.(%4*+%Q'9=%I,+9*++379*(4*(%@??%1:%4'3%4+.//*%2.3%I.*+/*%?*2*(3d'9+%46+F/*%

4.*% @13A.+81(-% .(% 4.*3*:% Q*./F*(3/*+% (,79:'=3% 1:% */A'% 4'3% QA*.F'79*% I*+3/0+8*("% @13%

*:2+T,=,-.379*+%B.79/%A0+*%*3%;='13.2*=G%4'S%4'3%+*'=*%Q*./F*(3/*+%4*+%*+9J9/*(%B/+'9=*(3*(3.2.=./0/%.:%

*+3/*(% _+.:*3/*+% (,79% A*3*(/=.79% 379:'=*+% .3/% '=3% 4.*% +*='/.I% -+,2*G% '13% Z+6(4*(% 4*+%

*;.4*:.,=,-.379*(%@13A*+/1(-%-*A09=/*%Q*./3;'((*%I,(%4+*.%<,('/*("%E'3%A6+4*%2*4*1/*(G%4'S%4.*%

2*379+.*2*(*%(.*4+.-*%M*+4,;;=1(-34,3.3%41+79%M*+46((1(-%(,79%F'=379%)1%9,79%A0+*"%

E.*% 1(/*+379.*4=.79*% B/+'9=*(*:;F.(4=.798*./% A09+*(4% 4*+% 8.(4=.79*(% L(/A.78=1(-% A1+4*% F6+% '==*%

_1:,+*(%-*:*.(3':%*++*79(*/"%P.79/3%3;+.79/%4'-*-*(G%4'S%4.*%L+-*2(.33*%'179%F6+%4.*%`(/*+-+1;;*%

4*+%?*180:.*(%1(4%3;*).*==%'179%F6+%4.*%@??%+*;+03*(/'/.I%3.(4"%E*((%62*+%4.*%5*F1(4*%I*+379.*4*(*+%

@+2*./3-+1;;*(%9.(A*-%)*.-/%3.79%41+79-0(-.-G%4'S%4*+%B/+'9=*(*FF*8/%A09+*(4%4*+%B79A'(-*+379'F/%

3.79% (.79/% 3;*).F.379% '1F% *.(*% _1:,+'+/% '13A.+8/G% 3,(4*+(% 4'S% 3.79% 4.*% +*='/.I*% +.38UV*+/*% 3*9+%

('9*8,::*("%M,+%4.*3*:%H.(/*+-+1(4%I*+=.*+/%'179%4.*%`(3.79*+9*./%'(%5*4*1/1(-G%,2%4.*%L.(3/1F1(-%

4*+% I*+379.*4*(*(% ?*180:.*/T;*(% ,9(*% 379A*+A.*-*(4*% Y1'(/./'/.I*% !++/6:*+% '1F% 4.*% 9*1/.-*%K@5U

&='33.F.8'/.,(%62*+/+'-*(%A*+4*(%8'(("%

L3%3*.%'(%4.*3*+%B/*==*%4'+'(%*+.((*+/G%4'S%('79%4*(%(*1*3/*(%@13A*+/1(-*(%4*+%@/,:2,:2*(,;F*+%

'179%4.*%M*+4,;;*=1(-34,3.3% d1(-*+%&.(4*+%.(%*.(*+%I*+-=*.792'+*(%Z+JS*(,+4(1(-%=.*-*(%a3"%&';./*=%

!!"#"$"?"$c"%

@(-*3.79/3%4*3%@=/*+3-.;F*=% .(%4*(%8.(4=.79*(%?*180:.*UW=13/*+(% .(%4*+%`:-*21(-%I,(%@/,:'(='-*(%

1(4%4*+%*O/+*:%(.*4+.-*(%M*+4,;;=1(-34,3*(%F6+%4'3%*+3/*%_+.:*3/*+%3/*9/%*.(*%B/+'9=*(2*='3/1(-%.(%

4.*3*:%Q*./;1(8/%*2*(3,%A.*%.(%4*(%*+3/*(%?*2*(3d'9+*(%'=3%:J-=.79*%`+3'79*%-'()%.:%M,+4*+-+1(4"%

%

!!"#"$"%"$& :;8/16(.D(6/9;).5&-,&:+)56-.59/6;(8&

K6+% 4.*3*% @=/*+33/1F*% 4*+% 5*='3/1(-% 3.(4% 4.*% B/'/.3/.8*(% 2*4*1/*(4% 46((*+% a3"%_'2"%[G% B"%#n#c"% B.*%

A1+4*(% )14*:% ('79% 4*+% @(A*(41(-% /9*+';*1/.379*+% E,3*(% :./% *O/+*:% .(9,:,-*(*(% K*=4*+(%

41+79-*F69+/"% 5*.% 4*(% _9T:132*3/+'9=1(-*(% *++*.79/*% 4.*% H'1/4,3.3% V*+/*% 2.3% bGf%ZT"% 5*.% 4*+%



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

!!"#"$">% ?*180:.*(%('79%@(A*(41(-%=,78*+.,(.3.*+*(4*+%B/+'9=*(%.(%4*+%<*4.).(%%

#nC%

H0:'(-.,:/9*+';.*% 2*/+1-% 4.*% :.//=*+*% &(,79*(:'+834,3.3% .:% ,2*+*(% R1:;F% #Gf%ZT"% 5*.% 4*+%

5*9'(4=1(-%4*+%_.(*'% 7';./.3%A1+4*% F6+% 4'3%&(,79*(:'+8% 4*3%B7904*=3%*.(*%E,3.3% I,(%*/A'%$%ZT%

*+:.//*=/"% !(% _*.=*(% 4*3% &(,79*(:'+83% 3.(4% '=3,% B/+'9=*(4,3*(% *++*.79/% A,+4*(G% 4.*% )1% *.(*:%

*+9*2=.79*(%8,(81++.*+*(4*(%Q*==8.==.(-*FF*8/% F69+*("%E.*% +*31=/.*+*(4*(%V*+/*% F6+%4'3%*O7*33%+*='/.I*%

+.38% ;+,% ZT% =.*-*(% 4*39'=2% F6+% *.(*% ^2*+/+'-1(-% .(% 4*(% P.*4+.-4,3.32*+*.79% )1% (.*4+.-G% 4.*%

M*+4,;;*=1(-34,3*(% *(/3;+*79*(4% )1% 9,79"% Q130/)=.79% :1S% (.79/% (1+% 2*.% :*4.).(.379% .(4.).*+/*(%

_9*+';.*(% aH0:'(-.,:cG% 3,(4*+(% '179% 2*.% 1(3.((.-*(% @(A*(41(-*(% a_9T:132*3/+'9=1(-c% :./%

@13=*3*:*79'(.3:*(%-*+*79(*/%A*+4*(%a2.'3cG%4.*%:./%4*+%B/+'9=*(3*(3.2.=./0/%8,++*=.*+*("%

V*./*+9.(%:1S%4'+'(%*+.((*+/%A*+4*(G%4'S%*:;F.(4=.79*%B/'::)*==*(%.(%(.*4+.-%*O;,(.*+/*(%R*-.,(*(%

+*3.4.*+*(% 8J((*(G% A.*% )"5"% *:2+T,('=*% B/'::)*==*(% .(% 4*+% ?*2*+% 1(4% <.=)G% 4.*% 2*.% 4.*3*(%

LO;,3./.,(*(%,F/%A*./%*(/F*+(/%I,(%4*+%2*3/+'9=/*(%&J+;*++*-.,(%='-*("%

P.79/% )1=*/)/% A.+4% 4.*% Y1'(/./'/.I*% 5*A*+/1(-% 4'41+79% *+379A*+/G% 4'S% 4.*% P'792*,2'79/1(-3)*./*(%

3*9+% 1(/*+379.*4=.79% 3.(4"% ?*4.-=.79% .(% 4*+% N12=.8'/.,(% I,(% ?1(4*==% 1(4% H,=:% \HA]% A.+4% ('79% 4*:%

9*1/.-*(% B/'(4'+4% )A.379*(% ?*180:.*(% .:%&.(4*3U% 1(4% .:%L+A'793*(*('=/*+% 1(/*+379.*4*(G%A,2*.%

4'3%&.(4*3'=/*+%.(%4.*3*+%B/14.*%4'3%#f"%?*2*(3d'9+%:./%*.(379=.*S/"%%



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

!!"#"$">% ?*180:.*(%('79%@(A*(41(-%=,78*+.,(.3.*+*(4*+%B/+'9=*(%.(%4*+%<*4.).(%%

#n#%

_'2"%[h% L+-*2(.33*%)A*.*+%B/14.*(%62*+%?*180:.*%('79%*.(*+%B/+'9=*(/9*+';.*%.:%B01-=.(-3'=/*+%
% P1::*+%4*+%Q*.=*%aQ"cG%@()'9=%4*+%K0==*G%+*='/.I*%+.38%aRRcG%*O7*33%+*='/.I*%+.38%aLRRcG%

-*3790/)/*%:.//=*+*%E,3.3%4*3%&(,79*(:'+83%aZTcG%LRRqZTG%M*+4,;;*=1(-34,3.3%aMEc%1(4%
@1/,+*(%4*+%B/14.*(%
Q*.=*%#h%?*180:.*%('79%_9T:132*3/+'9=1(-G%:.//=*+*3%@=/*+%4*+%&,9,+/*%7'"%#g%e'9+*%
Q*.=*%nh%A.*%Q"%#G%:.//=*+*3%@=/*+%#DGf%e'9+*G%L.(-+*()1(-%4*+%&,9,+/*%
Q*.=*%gh%V.*%Q"%n%.(7="%B*+.*%!!G%:.//="%@=/*+%DG#%e'9+*G%E,3.3%('79%N*+3,(*(d'9+*(%-*A.79/*/%
Q*.=*%$h%V.*%Q"%g%('79%4*:%4+.//*(%K,==,AU1;%
Q*.=*%fh%V.*%Q"%g%('79%4*:%I.*+/*(%K,==,AU1;%
Q*.=*%bh%?*180:.*%('79%B/+'9=*(/9*+';.*%*.(*3%H0:'(-.,:3%
V*./*+*%L+=01/*+1(-%.:%_*O/%
E'/*(%('79%\@F]G%\%%]G%\?#]G%\?G]G%\HA]%

 

!(%4*+%Z+1;;*%('79%_9T:132*3/+'9=1(-%A'+*(%[C%p%4*+%&.(4*+%)1:%Q*./;1(8/%4*+%B/+'9=*(2*='3/1(-%

d6(-*+%'=3%b%<,('/*"% !(%4*+%Z+1;;*%:./%H0:'(-.,:%A'+%4'3%E1+79379(.//3'=/*+%2*.%B/+'9=*(/9*+';.*%

bGf%<,('/*"%!(%4.*%&,9,+/*%A1+4*(%&.(4*+%'1F-*(,::*(G%4.*%2*.%4*+%5*9'(4=1(-%d6(-*+%'=3%#D%<,('/*%

A'+*(G% *.(% _*.=% 2*F'(4% 3.79% '=3,% (.79/% :*9+% .:% B01-=.(-3'=/*+"% `(/*+% 4*(% ?*180:.*F0==*(% ('79%

B/+'9=*(2*='3/1(-%A'+*(%*3%#$%p"%

Q" K0==* RR LRR ZT LRRqZ
T

ME
\:ZT] @1/,+*(

# > ##G> #CG> CG[ ##G[ D$ B.:;3,(%*/%'="

n b bGg fGg CG[ fG[ #>C N.F*+%*/%'="

g b $G# gG# CG># $G$ nn[ N.F*+%*/%'="

$ b g n CG># nGD gff H*:;"%*/%'=%tb>

f > gG# nG# CG># g ggD H*:;"%*/%'=%t>f

b [ nGn #Gn CGgD gGn g#C ?1(4*==G%H,=:

%



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

!!"#"$">% ?*180:.*(%('79%@(A*(41(-%=,78*+.,(.3.*+*(4*+%B/+'9=*(%.(%4*+%<*4.).(%%

#nn%

!(% *.(*+% F+69*(% N12=.8'/.,(% 4*+% B/14.*% ('79% _9T:132*3/+'9=1(-% F.(4*(% 3.79% 3.*2*(% ?*180:.*(%

'1F-*F69+/G% .(% 4*(% 3;0/*+*(% N12=.8'/.,(*(% (1+% 3*793G% A'3% 4'+'1F% 2*+19/G% 4'S% 4'((% 4.*% B/14.*% '1F%

&.(4*+%2*379+0(8/%A,+4*(%A'+G%4.*%'179%.:%`;3/'/*%P*A%u,+8%-*=*2/%9'//*("%`(/*+%4*(%gCn%&.(4*+(G%

4.*% 3,% '13% 4*:%&,==*8/.I% '13-*8='::*+/%A,+4*(% 3.(4G%A'+% *.(*%@??% aK'==% P+"%n#$fcG% 4.*% F6(F% e'9+*%

('79% 5*3/+'9=1(-% '1F-*/+*/*(% A'+"% L.(% A*./*+*+% K'==G% 4*+% :J-=.79*+A*.3*% *.(*% ?*180:.*% A'+% aK'==%

P+"%D$#cG%A'+%'13%'==*(%5*+*79(1(-*(%'=3%?*180:.*%'13-*379=,33*(%A,+4*(G%4'%*+%.:%_,/*(379*.(%'=3%

.(F*8/.J3*%<,(,(18=*,3*%4*8='+.*+/%A,+4*(%A'+"%V*-*(%F*9=*(4*+%`(/*+='-*(%A'+%4.*%E.'-(,3*%(.79/%

:*9+%3.79*+%)1%+*8,(3/+1.*+*("%B,=79*%4.'-(,3/.379*(%`(3.79*+9*./*(%46+F/*(%A,9=%'179%.(%4.*%B/'/.3/.8%

*.(-*-'(-*(%3*.(G%'13%4*+%4.*%@()'9=%4*+%*+A'+/*/*(%_,4*3F0==*%'2-*=*./*/%A,+4*(%.3/"%

E.*%.(%*.(*+%3;0/*+*(%N12=.8'/.,(%;+03*(/.*+/*%K,+/F69+1(-%4*+%B/14.*%-.2/%*.(*(%*O'8/*(%B79=1S/*+:.(%

'(%ag#"#n"#[f[c"%E'3%:.//=*+*%@=/*+%4*+%&,9,+/*%2*/+1-%#DGf%e'9+*% \%%]"%f$%p%4*+%2*3/+'9=/*(%1(4%2.3%

4'9.(%62*+=*2*(4*(%&.(4*+%9'//*(%)1%4.*3*:%Q*./;1(8/%4'3%#$"%?*2*(3d'9+%62*+379+.//*("%E'%'2*+%'==*%

2*,2'79/*/*(% ?*180:.*F0==*% 2.3% )1:% #$"%?*2*(3d'9+% '1F-*/+*/*(% A'+*(G% A.+4% 4'3% F6+% 4.*3*% &,9,+/*%

2*+*79(*/*%RR%4*1/=.79%)1%(.*4+.-%'13F'==*("%K6+%4.*%F+69*+*%N12=.8'/.,(%8'((%4*+%B79=1S/*+:.(%(.79/%

-*('1%*+:.//*=/%A*+4*("%E'%F6+%4.*%*+3/*%E'/*(*+9*21(-%4.*%e'9+*%#[fnU#[fg%'(-*-*2*(%A,+4*(%3.(4%

1(4%4'3%d6(-3/*%L+8+'(81(-3'=/*+% .(%4*(%_'2*==*(%41+79%M*+-=*.79%:./%4*(%-*('1*+*(%@(-'2*(%*.(*+%

3;0/*+*(%N12=.8'/.,(%I,(%B.:;3,(%1(4%H*:;*=:'((%\@H]%2*.%4*:%K'==%*.(*3%B79.=44+63*(8+*23*3%.:%

e'9+%#[fg%=.*-/G%46+F/*%4'3%:.//=*+*%@=/*+%4*+%&,9,+/*%4':'=3%*/A'%3*793%e'9+*%(.*4+.-*+%-*A*3*(%3*.(G%

'=3,%8(';;%#g%%e'9+*"%E.*3%F69+/%)1%*/A'3%F'=379%)1%9,9*(%V*+/*(%4*3%+*='/.I*%+.38%2*.%*.(*:%M*+-=*.79%

:./%4*(%@(-'2*(%I,(%?1(4*==%1(4%H,=:G%4.*%4'3%#f"%?*2*(3d'9+%:./%*.(2*).*9*("%

E*+%V*+/%4*3%+*='/.I*%+.38%I,(%##G>G%4*+%3.79%'13%4*(%E'/*(%.(%4*+%F+69*+*(%N12=.8'/.,(%I,(%B.:;3,(%*/%

'="%\@F]%*++*79(*/G%.3/%.(3,F*+(%2*='3/2'+G%A*.=%4.*%@()'9=%4*+%*+A'+/*/*(%K0==*%aCGbc%:./%-+,S*+%B,+-F'=/%

*+'+2*./*/% A,+4*(% A'+"% !(% *.(*+% 3;0/*+*(% L+9*21(-% A'+% *.(*% )A*./*% &,9,+/*% I,(% &.(4*+(% *+F'S/%

A,+4*(G%4.*%:./%*.(*+%(.*4+.-*+*(%E,3.3%2*='3/*/%A,+4*(%A'+*(%a:.//=*+*%H'1/4,3.3%#nb%+%3/'//%gn[%+c"%

E'3%:.//=*+*%@=/*+%4*+%)A*./*(%&,9,+/*% ='-%:./%DG#%e'9+*(%*+9*2=.79%(.*4+.-*+"%E*((,79%62*+379+.//*(%

2*+*./3%n%p%4'3%@=/*+%I,(%#$%e'9+*(%1(4%nn%p%F.*=*(%.(%4.*%@=/*+3-+1;;*%I,(%#CU#$%e'9+*"%V.+4%F6+%4.*%

)A*./*% B*+.*% *.(*% -=*.79*% @=/*+3I*+/*.=1(-% .(41).*+/*+% ?*180:.*(% 1(/*+3/*==/% A.*% .(% 4*+% *+3/*(% B*+.*G%

A0+*%:./%*.(*+%`(/*+*+F'331(-%I,(%*/A'%nD%p%)1%+*79(*("%5*.%*.(*+%Q13'::*(F'331(-%2*.4*+%B*+.*(%

*++*79(*/% 3.79% *.(% +*='/.I*% +.38% I,(% $G#"% ?1(4*==% 1(4% H,=:% )./.*+*(% *.(*% 3;0/*+*% N12=.8'/.,(%

H*:;*=:'((3% :./% *.(*:% +*='/.I*% +.38% I,(% (1+%g% \A@]"% E.*3*+% V*+/% *(/3;+.79/% 4*:%B/'(4% 4*3% 4+.//*(%

K,==,AU1;%\?#]%1(4%.3/%4'3%R*31=/'/%*.(*+%A*./*+*(%M*+46((1(-"%!:%I.*+/*(%K,==,AU1;%A1+4*%*.(%A*./*+*+%

K'==% I,(% ?*180:.*% +*-.3/+.*+/G% A,41+79% 3.79% A.*4*+1:% *.(% */A'3% 9J9*+*+% V*+/% F6+% 4'3% +*='/.I*% +.38%

*+-.2/% \?G]"% &'31.3/.379*% E*/'.=3% F*9=*("% @1F-+1(4% 4*3% .()A.379*(% *++*.79/*(% @=/*+3% 4*+% &,9,+/*G%



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

!!"#"$">% ?*180:.*(%('79%@(A*(41(-%=,78*+.,(.3.*+*(4*+%B/+'9=*(%.(%4*+%<*4.).(%%

#ng%

d6(-3/*3% @=/*+% .:% e'9+% 4*+% I.*+/*(% L+9*21(-% #[>#% #$%e'9+*G% 46+F/*% *3% 3.79% :./% -+,S*+%

V'9+379*.(=.798*./%1:%*.(*%<'(.F*3/'/.,(%.:%L+A'793*(*('=/*+%9'(4*=("%

@179%2*.%`(/*+3/*==1(-%*.(.-*+%K*9=4.'-(,3*(%.(%4*+%Z+1;;*%4*+%'81/*(%1(3;*).F.379*(%?*180:.*(%1(4%

2*3,(4*+3%4*+%'81/*(%B/'::)*==U?*180:.*(nG%46+F/*% .:%&.(4*3'=/*+%4.*%@??%('79%B/+'9=*(2*='3/1(-%

62*+A.*-*(%a3"%_'2"%#CG%B"%#ngc"%!(%4*+%B/14.*%I,(%?1(4*==%1(4%H,=:%F.(4*(%3.79%*.(*%-*3.79*+/*%@<?%

3,A.*%'(4*+*%K,+:*(%*.(*+%:T*=,.379*(%?*180:.*%('79%B/+'9=*(2*='3/1(-%.:%B01-=.(-3'=/*+%*+3/%:./%

='(-*+%?'/*()%('79%4*:%#b"%?*2*(3d'9+%a3"%_'2"%##G%B"%#n$c"%

_'2"%#Ch% ?*180:.*/T;*(%('79%B/+'9=*(2*='3/1(-%.:%B01-=.(-3'=/*+%
% E'/*(%('79%\@F]G%\HA]%%

 

%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%

n% !(%*.(*+%4*+%N12=.8'/.,(*(%\@H]%A1+4*(%4.*%K0==*%:./%@B?%'179%'=3%'71/*%:T*=,2='3/.7%=*18*:.'%2*379+.*2*(G%4'('79%'2*+%
A.*4*+%1(/*+%4*+%1+3;+6(-=.79*(%@(-'2*%'71/*%3/*:U7*==%=*18*:.'%'1F-*F69+/%\##A]"%

B*+.* @` @?? B?? @B? @1/,+*(

_9T:13 g n n B.:;3,(%
*/%'="

H0:'(-.,: ## ?1(4*==G%
H,=:

%



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

!!"#"$">% ?*180:.*(%('79%@(A*(41(-%=,78*+.,(.3.*+*(4*+%B/+'9=*(%.(%4*+%<*4.).(%%

#n$%

_'2"%##h% ?*180:.*/T;*(%('79%B/+'9=*(2*='3/1(-% .:%B01-=.(-3'=/*+% .(%@290(-.-8*./%I,:%B/*+2*'=/*+%
1(4%4*+%E,3.3%

% _9*+';.*%*.(*3%H0:'(-.,:3o%-*A.79/*/*%E,3.3%4*3%&(,79*(:'+83%\ZT]%
E.*%E,3.3-+1;;*%kCGC#%ZT%4.*(/*%'=3%R*F*+*()-+1;;*%
E'/*(%('79%\HA]%

 

@179% 4.*% @=/*+3I*+/*.=1(-% 4*+% ?*180:.*(% ('79% *.(*+% B/+'9=*(2*='3/1(-% .:% B01-=.(-3'=/*+% .3/%

79'+'8/*+.3/.379% F6+% @??% 1(4% )*.-/% *.(*% H01F1(-% 2.3% )1:% f"%?*2*(3d'9+% a@22"%f>G% B"%#nfc"% E.*%

5*+*79(1(-% *.(*3% LRR% ;+,% ZT% 62*+% 4.*% -*3':/*% &.(49*./% 9.(A*-% F69+/% 4*39'=2% )1% *.(*+%

`(/*+3790/)1(-%41+79%4.*%M*+46((1(-%1:%*/A'%4*(%K'8/,+%QA*.%a3"%@22"%fDG%B"%#nbc"%

kCGC#ZT lCGC#UCG#C%ZT lCG#C%ZT

@=/*+%CU#f

@` n $ f

@=/*+%lm#b

@?? #

@` # #

@<? n #

W<? #

<` # #

%



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

!!"#"$">% ?*180:.*(%('79%@(A*(41(-%=,78*+.,(.3.*+*(4*+%B/+'9=*(%.(%4*+%<*4.).(%%

#nf%

@22"%f>h% H01F.-8*./%8.(4=.79*+%?*180:.*%.(%@290(-.-8*./%I,:%@=/*+%2*.%L+8+'(81(-%('79%*.(*+%
B/+'9=*(2*='3/1(-%.:%B01-=.(-3'=/*+%

% E'/*(%('79%\@F]%1(4%\HA]%%

C # n g $ f b > D [ #C ## #n #g #$ #f
@=/*+%2*.%L+8+'(81(-%\e'9+*]

C

#

n

g

$

%



!!"#"$% &'()*+,-*(./0/%1(/*+%2*3,(4*+*+%5*+6783.79/.-1(-%.::1(90:'/,;,*/.379*+%<'=.-(./0/*(%
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5'(4%*/%'="%2*,2'79/*/*(% .(%*.(*+%&,9,+/*%J,(%^"_$]%T.=,/*(%4*+%G.+%h'('4'%4'3%G1H/+*/*(%J,(%(*1(%

U0==*(% *.(*+% ?*180:.*% imE$_% U0==*% F'+*(% *+F'+/*/% F,+4*(E% B!K%n%#E`mj% OEP"% I*+% B!K% H6+% :\*=,.379*%

?*180:.*% iek@% _k^ECcE% B!K%n%^EcCj% 1(4% H6+% G<?% iek@% `k#E^_E% B!K%n%$E_^j% F'+*(% 3.-(.H.8'(/% *+9L9/%

i;%n%]E]#% 2)F"% ]E]]^j"% I.*% :.//=*+*% I,3.3=*.3/1(-% 41+79% 4.*% 2*+1H=.79*% B/+'9=*(2*='3/1(-% F'+% 1(/*+%

5*+6783.79/.-1(-% 4*+% -*,:'-(*/.379*(% 5+*./*% :./% `%:BJ% ;+,% ['9+% 2*+*79(*/% F,+4*("% 5*.% *.(*+%

:.//=*+*(% ?*2*(3'+2*./3)*./% J,(% ^]E>%['9+*(% *+-'2% 3.79% 4':./% *.(*% 2*+1H=.79*% ?*2*(34,3.3% J,(%

#^$E>%:BJ"% I.*% G1/,+*(% 4*+% e+.-.('='+2*./% 9'//*(% 4'3% *A7*33% +*='/.J*% +.38% H6+% '==*% R\;*(% *.(*+%

?*180:.*%'1N*+%h??%*(/3;+*79*(4%4*+%G=/*+3J*+/*.=1(-% .(%4*+%&,9,+/*%:./%G(F*(41(-%4*+%X*+/*%H6+%

4'3%+*='/.J*%+.38%('79%5@!K%S%2*+*79(*/%1(4%'=3%K*31=/'/%]E]$%H6+%4.*%'(-*(,::*(*%I,3.3=*.3/1(-%J,(%

`%:BJk['9+%*+9'=/*(E%'=3,%*.(%@KK#%BJ%J,(%C^"%I.*%B!K%J,(%#E>>%H6+%4.*3*%I.'-(,3*-+1;;*%*+H,+4*+/*%

'2*+%*.(*%2.,=,-.379%0g1.J'=*(/*%?*2*(34,3.3%J,(%^"___%:BJ"%I.*%I.38+*;'()%)F.379*(%4.*3*(%2*.4*(%

?*2*(34,3*(%*(/3;+.79/%*.(*:%U'8/,+%J,(%^^"%I.*3%1(/*+3/+*.79/%4.*%R9*3*E%4'N%4.*%X.79/1(-3H'8/,+*(%

H6+%D*1/+,(*(%.:%B/+'9=*(3791/)%+*J.4.*+/%F*+4*(%:633*(%ODDP"%



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

!!"#"$"c% ?*180:.*%'=3%VF*.//1:,+%%

#$#%

!!"#"$"G& '()*+,-(&/>6&HI(-77),5;&

!!"#"$"G"#& 2-.>(-7).8&

D'79%*.(*+%R1:,+/9*+';.*% /+.//%-*901H/%'=3%VF*.//1:,+%'179%*.(*%?*180:.*%'1H"%I'2*.%3/*9/%4.*%G<?%

'1HH'==*(4% .:% S,+4*+-+1(4"% I'% 901H.-% .(% 4*+% 5*9'(4=1(-% 4*3% @+3//1:,+3% *.(*% B/+'9=*(/9*+';.*%

*.(-*3*/)/%F,+4*(%F'+E%F1+4*%4.*3%'179%'=3%G+-1:*(/% H6+%4.*%R9*3*%9*+'(-*),-*(E%4.*%G<?%3*.%4.*%

3/+'9=*(/\;.379*%?*180:.*E%

@.(*%4.HH*+*().*+/*%5*/+'79/1(-%*+-.2/%W*4,79%*.(%'(4*+*3%5.=4"%

5*'79/*/%F*+4*(%:1N%4'3%G=/*+%4*+%T'/.*(/*(%)1+%V*./%4*+%R9*+';.*%4*3%@+3//1:,+3%1(4%4.*%G+/%4*+%

5*9'(4=1(-"%%

!!"#"$"G"B& J1(;/4-(&<(6&2;677),5;6&-,&2;I/016(.(./>7(;&

!(% *.(*+% 1:H'(-+*.79*(% B/14.*% *.(*+% &,9,+/*% J,(% >^"_]]% U+'1*(% ('79% 4*+% R9*+';.*% *.(*3%

<'::'8'+).(,:3% F1+4*(% c]%U0==*% :./% *.(*+% ?*180:.*% ,4*+% *.(*:% <IB% *.(*+% U'==M&,(/+,==MB/14.*%

)1-*H69+/% O#GP"% D'79% *.(*+% B/+'9=*(/9*+';.*% F'+*(% *.(*% G??% 1(4% h<?% :./% 4*+% -=*.79*(% +*='/.J*(%

d01H.-8*./%J*+:*9+/%'1H-*/+*/*(%F.*%*.(*%GD??%1(4%<IBE%,2F,9=%.(%4*+%'23,=1/*(%G()'9=%4.*%GD??%:./%

_$%U0==*(% 1(4% 4.*% <IB% :./% `%U0==*(% F*./'13% 901H.-*+% F'+*(E% '=3% 4.*% _%h<?% 1(4% C%G??% i3"%R'2"%#$E%

B"%#$#j"%e9(*%@.(3'/)%*.(*+%B/+'9=*(/9*+';.*%F1+4*(%F*4*+%*.(*%G??%(,79%*.(*%h<?%2*,2'79/*/E%'2*+%

H6+%GD??%1(4%<IB%*.(%J.*+H'79%9L9*+*3%+*='/.J*%+.38%'=3%('79%B/+'9=*(/9*+';.*"%

R'2"%#$a% K*='/.J*%K.38%H6+%J*+379.*4*(*%R\;*(%*.(*+%?*180:.*%'=3%VF*.//1:,+%('79%B/+'9=*(/9*+';.*%
,4*+%h9*:,/9*+';.*%*.(*3%<'::'8'+).(,:3%

% I'/*(%('79%O#GP%

R9*+';.*% G??E%h<?% GD??E%<IB%

B/+'9=*(/9*+';.*% ^E#% ^E#%

h9*:,/9*+';.*% ]% >E_%
 



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

!!"#"$"c% ?*180:.*%'=3%VF*.//1:,+%%

#$^%

I.*% J,+9*++379*(4*% 5*4*1/1(-% 2*.% 4*+% G13=L31(-% 4*+% GD??% 41+79% *.(*% h9*:,/9*+';.*% 8,((/*%

'=8\=.*+*(4*(%B123/'()*(%)1-*:*33*(%F*+4*("%B.*%*+9L9/*(%4'3% +*='/.J*% +.38%'1H%4*(%X*+/%#]E]E% .(%

&,:2.('/.,(% :./% *.(*+% B/+'9=*(/9*+';.*% '1H% #_E$% i3"%B"%``E% B"%#$Cj"% @3% 379*.(/% 3.79% 2*.% 4*:%

V13'::*(F.+8*(% 2*.4*+%@.(H=1NH'8/,+*(%1:%*.(*(%('9*)1%:1=/.;=.8'/.J*(%T+,)*N%)1%9'(4*=(E%F,2*.%

W*4,79% 4.*% h9*:,/9*+';.*% :./% '=8\=.*+*(4*(% B123/'()*(% F*./% .:% S,+4*+-+1(4% 3/*9/"% U6+%

h\7=,;9,3;9':.4%1(4%2*3,(4*+3%H6+%<*=;9'='(%F1+4*%W*F*.=3%*.(%3.-(.H.8'(/*+%R+*(4%4*3%+*='/.J*%+.38%

.(% G290(-.-8*./% J,(% 4*+%I,3.3% 1(4% 4*+% 5*9'(4=1(-3)*./% -*H1(4*("% 5*.% *.(*+%5*9'(4=1(-34'1*+%:./%

4*:%2*3,(4*+3% =*180:,-*(*(%<*=;9'='(%J,(%:*9+%'=3%#m%<,('/*(%3/.*-%4'3%+*='/.J*%+.38%3,-'+%'1H%

#]m%'("%

@.(*% 3.-(.H.8'(/*%&,++*='/.,(% 4*3% +*='/.J*% +.38%2*3/'(4%'179%)1+%-*F.79/*/*(%B/+'9=*(4,3.3%4*3% +,/*(%

&(,79*(:'+83"% @3% F.+4% '2*+% 4*1/=.79E% 4'N% .(% *.(*+% Y+1;;*E% 4*+*(% B79.783'=% ('79% *.(*+%

&'+).(,:/9*+';.*%,9(*%*.(*%I.HH*+*().*+1(-%.(%4.*%J*+379.*4*(*(%G+/*(%4*+%D'792*9'(4=1(-%J*+H,=-/%

F.+4E% 4.*% d01H.-8*./% *.(*+% ?*180:.*% J,(% 4*(% GD??E% 4*+% G<?% 1(4% 4*3% <IB% 41+79% h9*:,/9*+';.*E%

4,:.(.*+/%F.+4%1(4%4*+%@HH*8/%*.(*+%B/+'9=*(/9*+';.*%4'(*2*(%8'1:%3.79/2'+%F.+4"%



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

!!"#"$"c% ?*180:.*%'=3%VF*.//1:,+%%

#$C%

StrahlentherapieChemotherapie

1
3
5
7
9
11
13
15
17

1
3
5
7
9

11
13
15
17

relative risk

K*H*+*()-+1;;*%KKn#
%

G22"%``a% K*='/.J*%+.38%H6+%?*180:.*%('79%B/+'9=*(/9*+';.*%1(4k,4*+%h9*:,/9*+';.*%
% D'792*9'(4=1(-%*.(*3%<'::'8'+).(,:3"%h9*:,/9*+';.*%:./%'=8\=.*+*(4*(%B123/'()*(%

K*='/.J*%+.38%J,(%GD??%1(4%<IB%
I.*%U'==M&,(/+,==MY+1;;*%,9(*%B/+'9=*(/9*+';.*%1(4%h9*:,/9*+';.*%4.*(/*%'=3%
K*H*+*()-+1;;*%1(4%9'//*%4*H.(./.,(3-*:0N%*.(%KK%n%#%
I'/*(%('79%O#GP%

I'3% +*='/.J*% +.38% *.(*+% GD??% '=3% VF*.//1:,+% (.::/% 3.-(.H.8'(/% :./% 4*:% Z1'4+'/% 4*3% G=/*+3% 2*.%

h9*:,/9*+';.*% *.(*3% @+F'793*(*(% )1"% I'% 4.*% !().4*()% *.(*+% 3;,(/'(*(% GD??% :./% )1(*9:*(4*:%

?*2*(3'=/*+%*2*(H'==3% .(%*.(*+%g1'4+'/.379*(%U1(8/.,(%)1(.::/E%3/6/)/%4'3%*.(% +*='/.J*% +.38M<,4*==% H6+%

4.*%!(418/.,(%*.(*+%?*180:.*%41+79%4.*%h9*:,/9*+';.*"%

%



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

!!"#"$"c% ?*180:.*%'=3%VF*.//1:,+%%

#$$%

!!"#"$"G"E& J1(;/4-(&<(6&2;677),5;6&-,&K-.<(6/>7(;&

I'3%G=/*+% )1:%V*./;1(8/% 4*+% R9*+';.*% 9'/% *.(*(% 3,% -+,N*(%@.(H=1N% '1H%4*(%R\;%4*+%?*180:.*E%4'N%

'179% .((*+9'=2% 4*3% &.(4*3'=/*+3% *.(*% Q(/*+379*.41(-% J*+379.*4*(*+% ?*2*(3'2379(.//*% 3.((J,==% .3/"%

B79=.*N=.79%.3/%'179%4*+%3;,(/'(%J,+9*++379*(4*%R\;%3/'+8%J,:%G=/*+%4*3%&.(4*3%'290(-.-%i3"%&';./*=%

!!"#"$"A"Ej"%G13%*.(*+%K*.9*%J,(%T12=.8'/.,(*(%62*+%VF*.//1:,+*%('79%R9*+';.*%*.(*3%<'=.-(,:3%:./%

B/+'9=*(/9*+';.*% 1(4% h9*:,/9*+';.*E% 4.*% '13+*.79*(4*% 8=.(.379*% &'31.3/.8*(% *(/9.*=/*(E% 8,((/*% 4.*%

o2*+3.79/% .(%R'2"%#m%iB"%#$$j%)13'::*(-*3/*==/%F*+4*("%D'79%*.(*+%@A;,3./.,(% .(%*.(*:%?*2*(3'=/*+%

1(/*+%#]%['9+*(% /+'/*(% H'3/%3,%J.*=*%G??%1(4%GQ%'1H%F.*%GD??E%*+3/%2*.%9L9*+*:%?*2*(3'=/*+%)*.-/*%

3.79%4.*%I,:.('()%4*+%GD??"%

R'2"%#ma% R\;%4*+%?*180:.*%'=3%VF*.//1:,+%.(%G290(-.-8*./%J,:%G=/*+%2*.%5*9'(4=1(-%4*3%@+3//1:,+3%
:./%B/+'9=*(/9*+';.*%1(4%h9*:,/9*+';.*%

% 5*.%^%G??%1(4%#%GD??%.(%4*+%G=/*+3-+1;;*%]Mc%['9+*%(1+%B/+'9=*(/9*+';.*%
I'/*(%('79%#$E%BCE%DAE%A%E%%A%

G=/*+%O['9+*P% G??E%GQ% GD??%

]Mc% $% m%

#]M#$% ]% $%
 

5*:*+8*(3F*+/% .3/% 4.*% '1N*+,+4*(/=.79% 81+)*% ?'/*())*./% H6+% 4.*% @(/F.78=1(-% *.(*+% G<?% ('79%

h9*:,/9*+';.*E% 4.*% 3.79% :'+8'(/% J,(% 4*:% S*+9'=/*(% *.(*+% +'4.,-*(*(% ?*180:.*% 1(/*+379*.4*/%

i3"%G22"%`_E%B"%#$mj"%



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

!!"#"$"c% ?*180:.*%'=3%VF*.//1:,+%%

#$m%

G22"%`_a% V*./%2.3%)1+%@+8+'(81(-%'(%*.(*+%?*180:.*%('79%h9*:,/9*+';.*%
% I'/*(%('79%O#E%#CE%@@P%%

%

] m #] #m ^] ^m C]

V*./%2.3%)1+%@+8+'(81(-%
O['9+*P

]

^

$

`

>
(%U0==*%iY=*./*(4*+%<.//*=F*+/j

%



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

!!"#"$"#>% ?13'::*(@'331(-%%

#$A%

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

!!"#"$"#%"#& 012+*3,&(-4&5-6*373586,&972(:7(2&4,)&;,572*/,)&

!:%?*(/+1:%3/*9*(%4.*%'23,=1/*%1(4%+*='/.B*%C01@1(-%8.(4=.79*+%D*180:.*(%1(4%4'3%*+9E9/*%+*='/.B*%

+.38% *.(*+% F<D% 4*+% G+H'793*(*(% .(% 4*+% I:-*21(-% 4*3% J&K% &+6::*="% L*-*(% *.(*(% 1+3079=.79*(%

?13'::*(9'(-%H'+%B,+-*2+'79/%H,+4*(M%4.*%*+@,+4*+=.79*(%N/+'9=*(4,3*(%3*.*(%3,%9,79M%4'O%3.*%.(%

4*+% I:-*21(-% 4.*3*3% J&K% (.79/% '1@-*/+*/*(% 3*.(% 8,((/*("% P2*+4.*3% H'+% 2*9'1;/*/% H,+4*(M% *.(*%

8.(4=.79*%JDD%H*+4*%41+79%(.*4+.-*%N/+'9=*(4,3*(%(.79/%,4*+%(1+%3*=/*(%'13-*=E3/M%4.*%3/+'9=*(/Q;.379*%

D*180:.*%3*.%2*.%&.(4*+(%H.*%G+H'793*(*(%*.(*%J<D"%

R.*%J13*.('(4*+3*/)1(-%:./%4.*3*(%S+'-*(%)*(/+.*+/%3.79%9.*+%'1@%4.*%D*180:.*(%.:%*(-*+*(%N.((*"%

%

!!"#"$"#%"<& =5,&>,)1-4,2,&97,33(-/&4,2&?,(:@+5,&(-7,2&4,-&)72*63,-5-4(A5,27,-&
B(+12,-&

D*180:.*(% 3.(4% ('79% *.(*+% N/+'9=*(2*='3/1(-% (1+% @6+% */H'% #>T% 4*+% N79'4*(3*+H'+/1(-% '(%

U,4*3@0==*(% 41+79% 2E3'+/.-*% U1:,+*% B*+'(/H,+/=.79"% R*((,79% *.-(*(% 3.*% 3.79% 2*3,(4*+3M% '1@% *.(*%

N/+'9=*(2*='3/1(-% '=3% I+3'79*% )130/)=.79*+% L*31(49*./337904*(% '1@:*+83':% )1% :'79*("% L+6(4*%

4'@6+%3.(4V%R'3%9,9*% +*='/.B*% +.38% @6+%4.*% +'4.,-*(*%J13=E31(-M%4.*%(.*4+.-*%3;,(/'(*%C01@.-8*./M%4.*%

81+)*%D'/*())*./%1(4%4.*%)*./=.79*%R.79/*%4*+%G+8+'(81(-*("%

%

!!"#"$"#%"C& D2/,>-5)),&4,2&EDE0&A(2&?,(:@+5,&

<./% -+,O*:% J1@H'(4% 1(4% 1(/*+% ;*+3E(=.79*+% <./H.+81(-% 4*3% @69+*(4*(% <./'+2*./*+3% 4*+% SJ5W

J+2*./3-+1;;*%5*((*//%H'+*(%4.*%R.'-(,3*(%4*+%D*180:.*@0==*%1(/*+%4*(%J/,:2,:2*(,;@*+(%+*B.4.*+/%

H,+4*("% R.*% ?'9=% 4*+% S0==*% H'+% 62*+% 4.*% <,+/'=./0/33/'/.3/.8% 4*+% DNN% 9.('13% 41+79% G+@'331(-% 4*+%

!().4*()% .(% C.+,39.:'% 1(4% X'-'3'8.% *+H*./*+/% H,+4*("% R.*% R,3.3H.+81(-32*).*91(-% @6+% 4.*%

B*+379.*4*(*(% D*180:.*/Q;*(% .3/% *Y/+*:% 1(/*+379.*4=.79"% R.*% .(% X'-'3'8.% *(4*:.379*% JUDM%

9*+B,+-*+1@*(%41+79%4'3%CUDZW#WZ.+13M% )*.-/% 8*.(*(%*+8*((2'+*(%R,3.3*@@*8/"%R.*%JDD%9'/%*.(%*/H'%

4+*.@'79% 1(4% 4.*% F<D% *.(% */H'% )H*.@'79% -+EO*+*3% *Y7*33% +*='/.B*% +.38% .:%Z*+-=*.79% )1+% J<D"%FDDM%



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

!!"#"$"#>% ?13'::*(@'331(-%%

#$[%

<RN% 1(4% C''+)*==*(WD*180:.*(% H'+*(% '1@-+1(4% 4*+% -*+.(-*(% J()'9=% .(% *.(*+% N'::*=-+1;;*%

)13'::*(-*@'O/%H,+4*(M%4*+*(%R,3.3*@@*8/%*/H'%4*:%4*+%J<D%*(/3;+.79/"%R'%4.*%J<D%3;,(/'(%1(4%

('79% *.(*+% N/+'9=*(2*='3/1(-% '23,=1/% -*3*9*(% 4*+% 901@.-3/*% UQ;% .3/M% :1O% 2*.% 4*+% J('=Q3*%

*;.4*:.,=,-.379*+% R'/*(% 3,+-@0=/.-% )H.379*(% '23,=1/*(% 1(4% +*='/.B*(% C01@.-8*./3B*+-=*.79*(%

4.@@*+*().*+/%H*+4*("%%

R.*%J13;+0-1(-%4*3%+*='/.B*%+.38%H.+4%41+79%4'3%J=/*+%2*.%N/+'9=*(2*='3/1(-M%4'3%L*379=*79/M%4*+%('79%

4*+%N/+'9=*(2*='3/1(-%B*+-'(-*(*(%?*./%\UNG]%1(4%4*:%^+/%4*+%J/,:2,:2*(*Y;=,3.,(%3,%:,4.@.).*+/M%

4'O% 5*/+'79/1(-*(% B,(%<.//*=H*+/*(% *.(% BE==.-% @'=379*3%5.=4% *+-*2*(% 8E((*("% !(%C.+,39.:'%H'+% 4'3%

+*='/.B*% +.38% @6+% *.(*% F<D% )1% 5*-.((% 4*+% 5*,2'79/1(-3;*+.,4*M% 4*:% _"%`'9+% ('79% 4*+%

J/,:2,:2*(*Y;=,3.,(M% ':% 9E793/*("% S6+% *.(*(% <'((% B,(% a_%`'9+*(% JU5% 2*/+0-/% 4.*%

Z*+4,;;*=1(-34,3.3% 4'((% (1+% */H'% _%:NB"% K*-*(% 4*+% (.*4+.-*(% 3;,(/'(*(% !().4*()% -*9/% 4.*%

Z*+4,;;*=1(-34,3.3% 2*.% <0((*+(% :./% '2(*9:*(4*:% D*2*(3'=/*+% H*./*+% )1+678M% 2.3% )1:%

#>"%D*2*(3b'9+%1:%*.(*%L+EO*(,+4(1(-"%

J179% 4.*% S,+/379+*.21(-% 4*+% <,+/'=./0/33/'/.3/.8% 2.3% #cc>% 2*3/0/.-/% 4.*% 5*,2'79/1(-*(% ('79% *.(*+%

N/+'9=*(/9*+';.*M%4'O%('79%*.(*+%N/+'9=*(2*='3/1(-%;+'8/.379%=*2*(3=0(-=.79%*.(*%*+9E9/*%L*@09+41(-%

@6+%*.(*%D*180:.*%;*+3.3/.*+/"%!(%4*+%d*-*=%9'(4*=/%*3%3.79%2*.%4*(%3;0/*(%S0==*(%1:%*.(*%J<D"%R1+79%

4.*% '13-*;+0-/*%C01@1(-%4*+% )130/)=.79*(%S0==*% ('79%*.(*+%N/+'9=*(2*='3/1(-% .(% 4*(%*+3/*(% `'9+*(%

(.::/% *.(% '=3% <.//*=H*+/% 62*+% 4.*% -*3':/*% 5*,2'79/1(-3;*+.,4*% 2*+*79(*/*3% +*='/.B*% +.38% :./%

)1(*9:*(4*+%?*./3;'((*%'2"%

5*3,(4*+3% 4+'3/.379% .3/% 4'3% +*='/.B*% +.38% 2*.% &.(4*+(% ('79% *.(*+% N/+'9=*(2*='3/1(-% .(% 4*(% *+3/*(%

D*2*(3b'9+*(%*+9E9/"%R.*%Z*+4,;;*=1(-34,3*(%3.(8*(%.(%4*(%*+3/*(%`'9+*(%4*+%5*,2'79/1(-%2.3%'1@%

K*+/*%1:%*.(%2.3%)H*.%<.==.3.*B*+/"%R.*3*%J13H*+/1(-*(%2*+19*(%'1@%4*+%<,+/'=./0/33/'/.3/.8%1(4%3.(4%

(,79%(.79/%('79%UQ;%4*+%D*180:.*%4.@@*+*().*+/"%%

G3% H.+4% B,(% 4*(% b';'(.379*(% e+)/*(% 2*/,(/M% 4'O% 3.79% 4'3% 8=.(.379*% 5.=4% 4*+% D*180:.*(% 1(/*+% 4*(%

J/,:2,:2*(,;@*+(% (.79/% B,(% 4*:% 3;,(/'(*+% G+8+'(81(-*(% 1(/*+379*.4*/"% 5*.% (09*+*+% 5*/+'79/1(-%

@'(4*(%3.*%'2*+%('79%*.(*+%R,3.3%62*+%#%LQ%\N/+'9=*(@*=4]%62*+41+79379(.//=.79%901@.-%4*(%N12/Q;%<A%

\G+Q/9+,=*180:.*]% 1(4% 8*.(*% 4*+% 3*=/*(*(% <fM% g+,:Q*=,)Q/*(WD*180:.*"% R.*3% 8'((% *.(% C.(H*.3% '1@%

2*3,(4*+3% 379H*+*% N7904*(% .:% L*(,:% 3*.(M% 4'% *.(*% C01@1(-% B,(% <A% 79'+'8/*+.3/.379% @6+% 4.*%

D*180:.*(%('79%G.(H.+81(-%4.79/.,(.3.*+*(4*+%N/+'9=1(-% .3/"% !(%4*+%C,794,3.3-+1;;*% @'(4%3.79%'179%

8*.(%S'==%*.(*+%J<D%:./%G1;=,.4.*%1(4%1(/*+%4*(%S0==*(%*.(*+%J<D%*.(*%2*3,(4*+3%9,9*%C01@.-8*./%B,(%

F9+,:,3,:*('2*++'/.,(*("%X'79%9,9*(%R,3*(%1(4%G.(H.+81(-%4.79/.,(.3.*+*(4*+%N/+'9=1(-%379*.(*(%



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

!!"#"$"#>% ?13'::*(@'331(-%%

#$h%

3.79%'=3,%(.79/%(1+%'23,=1/M%3,(4*+(%'179%+*='/.B%3;*).@.379*%S,+:*(%4*+%J<D%)1%901@*("%R'+'13%8'((%

'2*+%(.79/%4*+%N79=1O%-*),-*(%H*+4*(M%4'O%4.*3%@6+%4*(%X.*4+.-4,3.32*+*.79%'179%-.=/"%

5*.%G+H'793*(*(%379*.(/%3.79%4.*% =*180:,-*(*%K.+81(-%79*:.379*+%N79'43/,@@*M%H.*%3.*%.(%5*+1@*(%

4*+% <*/'==B*+'+2*./1(-% 1(4% 2*.:% I:-'(-% :./% S'+2*(% 1(4% DE31(-3:.//*=(% '1@/+*/*(M% 1(4% 4.*%

J13H.+81(-%*.(*+%N/+'9=*(2*='3/1(-%-*-*(3*./.-%)1%B*+3/0+8*("%R.*%S+'-*%('79%*.(*:%'44./.B*(%,4*+%

:1=/.;=.8'/.B*(% G@@*8/% 8'((% '13% 4*+% 5*,2'79/1(-% 4*+% J/,:2,:2*(,;@*+% 2.39*+% (.79/% 2*'(/H,+/*/%

H*+4*("%

R.*% :*4.).(.379*% N/+'9=*(2*='3/1(-% H'+% .(% 4*+% &,9,+/*% 4*+% DNN% 9,793.-(.@.8'(/% -+EO*+% '=3% .(% 4*+%

(,+:'=*(%5*BE=8*+1(-M% )"5"%4*+%L+1;;*%4*+%X!F"% !((*+9'=2%4*+%B*+379.*4*(*(%R,3.38='33*(%379*.(/%

'2*+%8*.(%H*3*(/=.79*+%I(/*+379.*4%)1%2*3/*9*("%

X'79% ;+0('/'=*+% N/+'9=*(2*='3/1(-% @'(4% 3.79% .:% G+H'793*(*('=/*+% *.(*% 3.-(.@.8'(/*% N/*.-*+1(-% 4*+%

&+*23:,+/'=./0/M%H,2*.%@6+%4.*%D*180:.*(%4.*%N/*.-*+1(-%(1+%:'+-.('=%3.-(.@.8'(/%H'+"%R.*3%.3/%4.*%*+3/*%

&,9,+/*M% '(% 4*+% 4.*3*% J13H.+81(-% -*)*.-/% H*+4*(% 8,((/*"% K09+*(4% 4*3% &.(4*3'=/*+3% @*9=/*% *.(*%

'1@@0==.-*%Z*+:*9+1(-%B,(%U1:,+*("%J13%3/'/.3/.379*(%L+6(4*(%.3/%4.*3*%5*,2'79/1(-%'2*+%4*((,79%

:./% 4*(% 5*@1(4*(% *.(*+% 3.-(.@.8'(/*(%Z*+:*9+1(-% 2E3'+/.-*+% U1:,+*% .(8=13.B*% 4*+% D*180:.*(% ('79%

;+0('/'=*+%N/+'9=*(2*='3/1(-%'13%:*4.).(.379*(%L+6(4*(%B*+*.(2'+"%

X'79%;+08,()*;/.,(*==*+%N/+'9=*(2*='3/1(-%H'+%4'3%*Y7*33%+*='/.B*%+.38%@6+%D*180:.*%)H'+%*+9E9/M%4.*%

379H'79*%J13;+0-1(-%1(/*+379.*4%3.79%b*4,79%(.79/%3.-(.@.8'(/%B,(%X1=="%R.*%5*+*79(1(-*(%H'+*(%'1@%

4.*% 8,:2.(.*+/*% L,('4*(4,3.3% 2*.4*+% G=/*+(% 2*),-*(% H,+4*("% G+9*2=.79*% 3,).,E8,(,:.379*%

!(9,:,-*(./0/*(% )H.379*(% 4*(% R,3.38='33*(% B*+='(-*(M% 4'O% 4.*3*:% <*+8:'=% '179% .(% 4*(%

J13H*+/1(-*(%4*+%62+.-*(%R,3.3H.+81(-32*).*91(-*(%:*9+%J1@:*+83':8*./%-*H.4:*/%H.+4"%

%

!!"#"$"#%"$& F21>3,+,&>,5&4,2&G(*-757*75H,-&I>,272*/(-/&*(.&*-4,2,&F1J(3*751-,-&

K'3% 2*+*./3% 2*.:% Z*+-=*.79% 4*+% D*180:.*(% 1(4% 3,=.4*(% U1:,+*(% ('79% *.(*+% N/+'9=*(2*='3/1(-% )1%

2*'79/*(%.3/M%-.=/%'179%@6+%4*(%I(/*+379.*4%)H.379*(%B*+379.*4*(*(%UQ;*(%4*+%D*180:.*"%?*.-/%*.(%UQ;%

H.*% 4.*% J<D% *.(*% +*='/.B% -+,O*% 3;,(/'(*% !().4*()M% /+.//% '179% 2*.% *.(*:% (.*4+.-*(% +*='/.B*% +.38% *.(*%

-+EO*+*%'23,=1/*%)130/)=.79*%?'9=%B,(%S0==*(%'1@%'=3%2*.%4*+%F<D"%R.*%F<D%H.+4%4'-*-*(% /+,/)%4*3%

(.*4+.-*+*(%'23,=1/*%+.38%H*-*(%.9+*3%9E9*+*(%+*='/.B*%+.38%('79%(.*4+.-*+*(%N/+'9=*(4,3*(%)1%*.(*:%

'1@@'==*(4*+*(% G@@*8/% @69+*(% 8E((*("% U+*/*(% 4.*% )130/)=.79*(% &+'(89*./3@0==*% '179% (,79% .(% *.(*:%



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

!!"#"$"#>% ?13'::*(@'331(-%%

#$c%

86+)*+*(% 5*,2'79/1(-3)*./+'1:% '1@M% B*+3790+@/% 3.79% 4*+% I(/*+379.*4% .(% 4*+% G+8*((2'+8*./% *.(*3%

R,3.3*@@*8/*3%(,79"%

5*.% -*(6-*(4% ='(-*:% 5*,2'79/1(-3)*./+'1:% .3/% *.(% Z*+-=*.79% )H.379*(% g,;1='/.,(*(% :./% 4*:%

'23,=1/*% +.38% <,4*==% -*-*(62*+% I(/*+379.*4*(% 4*+% 5*,2'79/1(-3)*./% +,213/*+M% H*((% 3.79% 4.*%

)130/)=.79*(%&+'(89*./3@0==*%.(%*.(*:%+*='/.B%81+)*(%?*./+'1:%901@*("%R.*3%.3/%'2*+%8*.(%5*H*.3%4'@6+M%

4'O% 4'3% -*H09=/*% <,4*==% )1/+.@@/"% 5*.% P2*+/+'-1(-% '1@% *.(*% '(4*+*% g,;1='/.,(% ,4*+% *.(*% '(4*+*%

G;,79*%:./%*.(*+%9E9*+*(%3;,(/'(*+%!().4*()M%'13%H*=79*(%L+6(4*(%'179%.::*+M%@69+/%4'3%'23,=1/*%

+.38% <,4*==% )1% *.(*+% I(/*+3790/)1(-% 4*+% N79'4*(3*+H'+/1(-"% G3% H.+4% 4'@6+% ;=04.*+/M% .:%

X.*4+.-4,3.32*+*.79%@6+%4.*%JDD%1(4%F<D%B,:%+*='/.B*%+.38%<,4*==%'13)1-*9*("%

J13%4*:%Z*+-=*.79%:./%'(4*+*(%&,9,+/*(%('79%*.(*+%N/+'9=*(2*='3/1(-%3/*9/% @*3/M%4'O%B,+%'==*:%2*.%

4*(% UQ;*(% JDD% 1(4% F<D% 3.79% *.(% 2*'79/=.79*+% U*.=% 4*+% G+8+'(81(-3@0==*% 2*+*./3% B,+% 5*-.((% 4*+%

*;.4*:.,=,-.379*(%G+@'331(-%.(%C.+,39.:'%1(4%X'-'3'8.%*+*.-(*/%9'//*("%R.*3%@69+/%2*3,(4*+3%@6+%4.*%

5*3/.::1(-% 4*3% +*='/.B*% +.38% 1(4% 4*+% Z*+4,;;*=1(-34,3.3% @6+% 81+)*% ?*./*(% ('79% *.(*+%

N/+'9=*(2*='3/1(-%)1%*.(*+%*+9*2=.79*(%I(/*+3790/)1(-"%S6+%4.*%J13=E31(-%*.(*+%F<D%2*.%*.(*:%<'((%

:./% a_%`'9+*(% JU5% @69+/% *.(*% GY/+';,='/.,(% )1+678% )1:% f"%`'9+% )1% *.(*+% Z*+:.(4*+1(-% 4*+%

Z*+4,;;*=1(-34,3.3%'1@%@'3/%4.*%C0=@/*"%S6+%4.*%J13=E31(-%*.(*+%D*180:.*%.:%&.(4*3'=/*+%.3/%4*+%G@@*8/%

(,79%-+EO*+"%

g+,2=*:*%2*+*./*/%4.*%R,3.:*/+.*%'179%('79%4*+%d*B.3.,(%RNhA%'13%:*9+*+*(%L+6(4*("%I(/*+379.*4*%

.(%4*+%2.,=,-.379*(%K.+83':8*./% 4*+% =,78*+.,(.3.*+*(4*(%N/+'9=1(-% .(%J290(-.-8*./%B,(% .9+*+%G(*+-.*%

2*3/*9*(% /+,/)% 4*+% g+'Y.3M% 4.*3*(% .:% '4:.(.3/+'/.B*(% N/+'9=*(3791/)% *.(*% .4*(/.379*% K.+83':8*./%

)1)1379+*.2*("% X'79% 4*:% 4*+)*./.-*(% N/'(4% 4*3% K.33*(3% 379*.(*(% dE(/-*(3/+'9=*(% 1(4% .9(*(%

0i1.B'=*(/*%N/+'9=*(%*/H'%fMA@'79%H.+83':*+%)1%3*.(%'=3%4.*%L'::'3/+'9=1(-%4*+%J/,:2,:2*("%R.*%

+*='/.B*% K.+83':8*./% 4*+% X*1/+,(*(% .:% Z*+-=*.79% )1+% L'::'3/+'9=1(-% 4*+% J/,:2,:2*(% H1+4*% .(%

B*+379.*4*(*(%J13H*+/1(-*(%4*+%dGdS% /*.=3%:./%#\:*.3/%)1+%5*379+*.21(-%4*3%N/+'9=*(@*=4*3]M% /*.=3%

:./%#>%\)1+%5*379+*.21(-%4*+%^+-'(4,3*(]%'(-*3*/)/M%H09+*(4%4'3%5G!d%ZW&,:./**%:./%a>%-*+*79(*/%

9'/"% R.*% J(('9:*% *.(*+% (,79% 9E9*+*(% d5K% @69+/% 8*.(*3H*-3% )1% (.*4+.-*+*(% K*+/*(% @6+% 4.*%

=*180:,-*(*%K.+83':8*./%B,(%L'::'3/+'9=1(-%.:%X.*4+.-4,3.32*+*.79M%3,(4*+(%)1%*.(*:%-+EO*+*(%

G@@*8/"%R.*%I+3'79*%4'@6+% =.*-/%4'+.(M%4'O%@6+%D*180:.*(%:./%*.(*+%i1'4+'/.379*(%R,3.3H.+81(-381+B*%

-*+*79(*/%H.+4%1(4%3.79%*.(*%-+EO*+*%d5K%.:%5*+*.79%9,9*+%R,3*(M%4.*%*.(*(%+*='/.B%-+EO*+*(%J(/*.=%

'(%X*1/+,(*(%9'2*(M%40:;@*(4%'1@%4*(%i1'4+'/.379*(%1(4%3/*.-*+(4%'1@%4*(%=.(*'+*(%U*.=%4*+%&1+B*%

'13H.+8/"%%



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

!!"#"$"#>% ?13'::*(@'331(-%%

#_>%

!(% C.+,39.:'% H.+4% @6+% -+EO*+*% G(/@*+(1(-*(% B,:% X1==;1(8/% *.(*% )1(*9:*(4*% I(/*+3790/)1(-% 4*+%

R,3.3% 41+79% /9*+:.379*% X*1/+,(*(% 4.381/.*+/"% R*+% :.(4*+(4*% G@@*8/% '1@% 4.*% N79'4*(3*+H'+/1(-3W

8,*@@.).*(/*(% 2*H*-/% 3.79% H*-*(% 4*3% (.*4+.-*(% R,3.32*./+'-*3% 4*+% X*1/+,(*(% .(% 4*(% -+,O*(%

G(/@*+(1(-*(% 2*.% Z*+H*(41(-% *.(*+% =.(*'+Wi1'4+'/.379*(% R,3.3H.+81(-381+B*% b*% ('79% '(-*3*/)/*+%

d5K%)H.379*(%*/H'%#>%1(4%a>T"%R.*%P2*+=*2*(4*(M%@6+%4.*%3*9+%9,9*%R,3*(%*+:.//*=/%H,+4*(%H'+*(M%

1(4% 4.*% .(% d*='/.,(% )1+% R,3.3% *.(*(% (.*4+.-*+*(% G@@*8/% 4*+% N/+'9=*(2*='3/1(-% )*.-*(M% H*+4*(% .(%

B*+379.*4*(*(% J13H*+/1(-*(% 1(/*+379.*4=.79% 2*+6783.79/.-/"% U*.=3% H*+4*(% 3.*% '13-*8='::*+/M% /*.=3%

H.+4%4.*%R,3.3%'1@%*.(*(%:'Y.:'=*(%K*+/%B,(%$%LQ%,4*+%$%NB%-*86+)/M%4'% .9+%P2*+=*2*(%'=3% !(4.)% @6+%

*.(*% P2*+2*3/.::1(-% 2*H*+/*/% H.+4"% R.*3% @69+/% )1% *.(*+% 4*1/=.79*(% Z*+@='791(-% 4*+%

R,3.3H.+81(-381+B*%.:%Z*+-=*.79%)1%<,4*==*(M%4.*%*.(*%J2@='791(-%4*+%R,3.3H.+81(-381+B*%2*.%9,9*(%

R,3*(%'13%J134+178%*.(*3%8,(81++.*+*(4*(%?*==8.==.(-*@@*8/*3%.(/*+;+*/.*+*("%

G3% -.2/% C.(H*.3*% @6+% *.(*% N*=*8/.,(% 4*+% J/,:2,:2*(,;@*+% .(% 4*(% *+3/*(% `'9+*(% B,+% 5*-.((% 4*+%

3Q3/*:'/.379*(% *;.4*:.,=,-.379*(% G+9*21(-*(% 41+79% *.(*% B,+)*./.-*% N/*+2=.798*./% 2*3,(4*+3%

*:;@.(4=.79*+% g*+3,(*(M% @6+% 4.*% '179% *.(*% 9E9*+*% X*.-1(-% )1+% J132.=41(-% +'4.,-*(*+% U1:,+*%

'(-*(,::*(% H.+4M% B,+% '==*:% 2*.% &.(4*+(% 1(4% '=/*(% <*(379*("% R.*3% 8'((% )1% *.(*+% *+9*2=.79*(%

I(/*+2*3/.::1(-%4*+%L*@09+41(-%4.*3*+%J=/*+3-+1;;*(%41+79%*.(*%N/+'9=*(*.(H.+81(-%@69+*(%

R.*% N79H.*+.-8*./*(% 2*.% 4*+% ('79/+0-=.79*(% &='33.@.).*+1(-% ('79% SJ5% 8E((*(% )H'+% )1% (.*4+.-*+*(%

'23,=1/*(%!().4*()*(%2*.%4*(%UQ;*(%@69+*(M%4.*%+*/+,3;*8/.B%2*3,(4*+3%901@.-%(.79/%*.()1,+4(*(%3.(4"%

R.*% 4'2*.% (.79/% 8='33.@.).*+2'+*(% S0==*% )*.-/*(% b*4,79% 8*.(*(% 3.-(.@.8'(/*(% I(/*+379.*4% .(% 4*+%

R,3.3B*+/*.=1(-% -*-*(62*+% 4*(% 8='33.@.).*+/*("% G3% .3/% 4*39'=2% '179% (.79/% '()1(*9:*(M% 4'O% 4.*%

*++*79(*/*(%R,3.3*@@*8/*%41+79%S*9=4.'-(,3*(%H*3*(/=.79%B*+@0=379/%H,+4*(%3.(4"%R'2*.%.3/%)14*:%*.(%

*++*79(*/*3% +*='/.B*% +.38% -*-*(62*+% @*9=*(4*(% ,4*+% @'=379*(% R.'-(,3*(% +,213/"% J13% 3/'/.3/.379*(%

L+6(4*(% .3/% H*-*(% 4*+% (.*4+.-*(% '23,=1/*(% ?'9=% 4*+% JDD% 4.*% 2*,2'79/*/*% S'==)'9=% .(% 4*+%

&,(/+,==-+1;;*%:./%4*+%*+H'+/*/*(%3;,(/'(*(%!().4*()%(,79%B*+*.(2'+"%

J179% @6+% 4.*% D*180:.*% -.2/% *3% C.(H*.3*M% 4'O% '13% -*(*/.379*(% L+6(4*(% .((*+9'=2% *.(*+% g,;1='/.,(%

I(/*+-+1;;*(%2*3,(4*+3%*:;@.(4=.79%'1@%*.(*%N/+'9=*(2*='3/1(-%+*'-.*+*("%S6+%4.*%'23,=1/%1(4%+*='/.B%

-*+.(-*+*(%R,3.3*@@*8/*%2*.%4*+%F<D%.(%X'-'3'8.%:1O%*.(%3,=79*%I+3'79*%4.381/.*+/%H*+4*(M%H*.=%3.79%

'179% 4.*% 3;,(/'(*% !().4*()% 4*+% F<D% 3.-(.@.8'(/% B,(% 4*+% .(% C.+,39.:'% 1(/*+379*.4*/"% R'2*.% 3.(4%

H'9+379*.(=.79%H*-*(%4*+%.(%X'-'3'8.%*(4*:.379*(%JUD%4.*%5*,2'79/1(-*(%.(%C.+,39.:'%@6+%'(4*+*%

g,;1='/.,(*(%+*;+03*(/'/.B*+"%5*.%4*(%8.(4=.79*(%D*180:.*(%8*(()*.79(*/%*.(*%J(@0==.-8*./%-*-*(62*+%

2'8/*+.*==*(% 1(4% B.+'=*(% !(@*8/*(% 1(4% .(32*3,(4*+*% *.(*% '==*+-.379*% R.3;,3./.,(% *.(*% 2*3,(4*+3%

*:;@.(4=.79*%I(/*+-+1;;*M%H,2*.%4*+%G@@*8/%.(%4*(%*+3/*(%B.*+%D*2*(3b'9+*(%2*3,(4*+3%'13-*;+0-/%.3/"%



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

!!"#"$"#>% ?13'::*(@'331(-%%

#_#%

%

!!"#"$"#%"K& =5,&A,573586,&L,27,53(-/&)72*63,-5-4(A5,27,2&?,(:@+5,-&

G.(%7,(3/'(/%+.38%<,4*==%H.+4%4*+%)*./=.79*(%Z*+/*.=1(-%3/+'9=*(.(41).*+/*+%D*180:.*(%(.79/%-*+*79/"%R*+%

)*./=.79*%Z*+='1@%8'((%'==*+4.(-3%'179%(.79/%41+79%*.(*%K*==*(@1(8/.,(%9.(+*.79*(4%'(-*(09*+/%H*+4*(M%

4'% *+% 8*.(*+% -=*.79:0O.-*(% S1(8/.,(% *(/3;+.79/"% Z.*=:*9+% H*.3/% *+% *.()*=(*% L+1;;*(% '1@M% 4*+*(%

?13'::*(3*/)1(-%41+79%4'3%J=/*+%2*.%GY;,3./.,(M%4'3%J=/*+%2*.%4*+%G+8+'(81(-M%4'3%L*379=*79/M%4.*%

R.'-(,3*%1(4%'179%4.*%?1-*9E+.-8*./%)1%*.(*+%4*+%2*.4*(%N/04/*%2**.(@=1O/%H.+4"%5*.%5*/+'79/1(-%4*+%

*.()*=(*(% UQ;*(% @.(4*(% 3.79% ?*./'2379(.//*M% .(% 4*(*(% 4.*% K'9+379*.(=.798*./% *.(*+% G+8+'(81(-%

*+9*2=.79%1(/*+%4*:%<.//*=H*+/%=.*-/"%G.(%:.//=*+*3%*Y7*33%+.38%@69+/%4*39'=2%.::*+%)1%*.(*+%*+9*2=.79*(%

I(/*+2*3/.::1(-%4*+%!().4*()%.(%4*(%?*./'2379(.//*(M%.(%4*(*(%L.;@*=%4*+%!().4*()%'1@/+*/*("%

I(/*+%4*(%J/,:2,:2*(,;@*+(%/+'/*(%f[M_%T%4*+%+*-.3/+.*+/*(%S0==*%*.(*+%JDD%.:%&.(4*3'=/*+%B,+%4*:%

@6(@/*(%`'9+%'1@"%J==*%J13H*+/1(-*(%4*3%dGdSM%4.*%*+3/% 4.*%S0==*%'2%#c_>%2*+6783.79/.-*(M%:633*(%

4*39'=2%.(%4.*3*+%R.'-(,3*-+1;;*%)1%*.(*+%*+9*2=.79*(%I(/*+3790/)1(-%4*3%'23,=1/*%1(4%+*='/.B*%+.38%

@69+*("%

!!"#"$"#%"M& N()O,27(-/&+57&(-7,2)865,43586,2&E;P&4,2&Q,(721-,-&

5*.% *.(*+% ('79/+0-=.79*(% J('=Q3*% 4*+% D*180:.*W!().4*()% 1(/*+% 4*(% J/,:2,:2*(,;@*+(% :./%

1(/*+379.*4=.79*+% d5K% 4*+% X*1/+,(*(% *+379*.(*(% 4.*% G+-*2(.33*% ('79% 4*:% +*='/.B*% +.38W<,4*==%

;='13.2=*+%'=3%('79%4*:%'23,=1/*%+.38W<,4*=="%

R.*% R,3.3H.+81(-381+B*(% )*.-*(% .:% C,794,3.32*+*.79% *.(*% J2@='791(-% 1(4% 379=.*O=.79% ('79% *.(*:%

<'Y.:1:%*.(%J23.(8*(M%H,2*.%4*+%Z*+='1@%B,:%UQ;%4*+%D*180:.*%'290(-/"%R.*3*+%Z*+='1@%8'((%'=3%

J13H.+81(-%*.(*3%8,(81++.*+*(4*(%?*==8.==.(-*@@*8/*3%-*4*1/*/% %H*+4*("%R'3%<'Y.:1:%4*+%F<D%H.+4%

2*.% (.*4+.-*+*(% R,3*(% -*@1(4*(% \)H*.% 2.3% 4+*.% L+'Q]% '=3% 4'3% 4*+% J<D% \4+*.% 2.3% B.*+% L+'Q]"%

5*3/.::1(-*(%4*3%+*='/.B*%,4*+%'23,=1/*%+.38%,9(*%5*+6783.79/.-1(-%4*3%?*==8.==.(-*@@*8/*3%@69+*(%)1%

*.(*+%I(/*+2*H*+/1(-"%%

R.*%d5K%4*+%X*1/+,(*(%('79%4*+%J/,:2,:2*(*Y;=,3.,(%H1+4*%'1@%afMA%@6+%JDDM%#A#%@6+%J<D%1(4%$A%

@6+%F<D%'2-*3790/)/M% b*H*.=3%-*-*(62*+%*.(*+%a_>%8Z;%dE(/-*(3/+'9=1(-%'=3%d*@*+*()3/+'9=1(-"%R.*%

=.(*'+*% &,:;,(*(/*% 4*+% R,3.3H.+81(-381+B*% @6+% JDD% .:% J=/*+% 1(/*+% #_%`'9+*(% *(/3;+.79/% *.(*+%

Z*+4,;;*=1(-34,3.3%B,(%#aM_%:LQ%@6+%4.*%L'::'3/+'9=1(-%4*+%J/,:2,:2*(M%0i1.B'=*(/%)1%fM_%:LQ%

*.(*+%dE(/-*(3/+'9=1(-"%



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

!!"#"$"#>% ?13'::*(@'331(-%%

#_a%

!!"#"$"#%"R& ?,(:@+5,-&-*86&N-O,-4(-/&318:,251-5)5,2,-4,2&972*63,-&5-&4,2&S,45A5-&

!(% )H*.% N/14.*(% H1+4*% *.(% 3.-(.@.8'(/*+% ?13'::*(9'(-% )H.379*(% *.(*+% ;+08,()*;/.,(*==*(%

:*4.).(.379*%dE(/-*(4.'-(,3/.8%2*.:%Z'/*+%1(4%*.(*+%C01@1(-%B,(%JDD%.:%&.(4*3'=/*+%-*@1(4*("%S6+%

4.*% 3*=/*(*+*% JXDD% 1(4% J<D% H'+*(% 4.*% 5*@1(4*% H*(.-*+% '13-*;+0-/"% G.(*% ;+0('/'=*%

dE(/-*(4.'-(,3/.8%@69+/%)1%*.(*+%C01@1(-%B,(%D*180:.*(%1(4%3,=.4*(%U1:,+*(%.:%&.(4*3'=/*+M%H,2*.%

4.*%Z*+4,;;*=1(-34,3.3%@6+%2*3/.::/*%G(/./0/*(%(.79/%3;*).@.379%'13-*;+0-/%.3/"%N.*%.3/%'290(-.-%B,:%

J=/*+%4*+%N79H'(-*+379'@/%1(4%*++*.79/%.:%*+3/*(%U+.:*3/*+%K*+/*%1:%a%:NB"%

X'79%*.(*+%N/+'9=*(/9*+';.*%.:%N01-=.(-3'=/*+%H1+4*(%'13379=.*O=.79%'81/*%D*180:.*(%2*,2'79/*/M%4.*%

'=3% JIM% JDDM% NDD% ,4*+% JND% 4*8='+.*+/% H,+4*(% 3.(4"% !9+% C01@.-8*./3-.;@*=% +*.79/% 2.3% )1:% @6(@/*(%

D*2*(3b'9+"% N*=/*(% 1(4% *+3/% .:% G+H'793*(*('=/*+% H1+4*% *.(*% J<D% 2*,2'79/*/"% X'79% *.(*+%

N/+'9=*(/9*+';.*% .:% 3;0/*+*(% &.(4*3'=/*+% 62*+H,-% *2*(@'==3% 4.*% JDD"% X1+% ('79% F9*:,/9*+';.*%

2E3'+/.-*+% U1:,+*% .:%&.(4*3'=/*+%:./% '=8Q=.*+*(4*(%N123/'()*(%H1+4*M%'179%,9(*%N/+'9=*(/9*+';.*M%

*.(%P2*+H.*-*(%B,(%J<D%+*-.3/+.*+/"%

!:% G+H'793*(*('=/*+% H1+4*% ('79% *.(*+% N/+'9=*(/9*+';.*% ':% 901@.-3/*(% *.(*% J<D% B*+:*9+/%

2*,2'79/*/"%R'3%+*='/.B*%+.38%*++*.79/%b*4,79%.(%4*(%*+3/*(%`'9+*(%('79%GY;,3./.,(%4.*%9E793/*(%K*+/*%

@6+%4.*%F<D%:./%+'379*:%J28=.(-*(%.:%)*./=.79*(%Z*+='1@M%H09+*(4%*.(*%J<D%;+'8/.379%=*2*(3=0(-=.79%

B*+:*9+/%2*,2'79/*/%H*+4*(%8'(("%X'79%4.'-(,3/.379*+%J(H*(41(-%B,(%dE(/-*(3/+'9=1(-%H1+4*%*.(*%

='(-%'(9'=/*(4*%C01@1(-%B,(%F<D%+*-.3/+.*+/M%4.*%4.*%K*+/*%4*+%J/,:2,:2*(,;@*+%'13%X'-'3'8.%1:%

*.(%Z.*=@'79*3%62*+3/.*-"%X'79%*/H'%'79/%`'9+*(%='-%4'3%+*='/.B*%+.38%'179%1:%:*9+%'=3%4'3%R,;;*=/*%

62*+%4*(%K*+/*(%4*+%J/,:2,:2*(,;@*+%'13%C.+,39.:'"%

!!"#"$"#%"T& ?,(:@+5,-&-*86&DUJ1)5751-&/,/,-V>,2&4586751-5)5,2,-4,2&972*63(-/&

X'79% d'4.1:.(8,+;,+'/.,(% H1+4*% *.(*% P2*+3/*+2=.798*./% '(% D*180:.*% B*+:.O/"% R.*% C01@1(-% B,(%

D*180:.*(% ('79% U9,+,/+'3/% .3/% H*3*(/=.79% -*+.(-*+% '13-*;+0-/M% '=3% *3% ('79% *.(*+% B*+-=*.792'+*(%

GY;,3./.,(% -*-*(62*+% *.(*+% 0i1.B'=*(/*(% R,3.3% *.(*+% =,78*+.,(.3.*+*(4*(% N/+'9=1(-% )1% *+H'+/*(%

-*H*3*(%H0+*M%H*((%1(/*+3/*==/%H.+4M% 4'O%4.*%R,3.38'=81='/.,(*(% @6+%4'3% +,/*%&(,79*(:'+8%1(4%4.*%

N/+'9=1(-3H.79/1(-3@'8/,+*(%)1/+*@@*("%R.*%+*='/.B*%!().4*()%B,(%<RN%1(4%G+Q/9+,=*180:.*%\<A%SJ5]%

.3/% ('79% *.(*+% GY;,3./.,(% -*-*(62*+% U9,+,/+'3/% *+9E9/"% R.*% Z*+:1/1(-M% 4'O% *.(% 8,(81++.*+*(4*+%

?*==8.==.(-*@@*8/% 1(4% *.(*% B*+:.(4*+/*% G@@*8/.B./0/% 4*+% J=;9'3/+'9=*(% 2*.% 9,9*(% R,3.3=*.3/1(-*(%

I+3'79*(%*.(*+% @'=379%(.*4+.-*(%D*180:.*W!().4*()%3.(4M%H.+4%41+79%*;.4*:.,=,-.379*%5*@1(4*%*.(*+%

*+9E9/*(% D*180:.*W!().4*()% ('79% GY;,3./.,(% -*-*(62*+% J=;9'3/+'9=1(-% :./% (.*4+.-*+% R,3.3=*.3/1(-%



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

!!"#"$"#>% ?13'::*(@'331(-%%

#_f%

-*3/6/)/M%)"5"%('79%!(-*3/.,(%B,(%U+.(8H'33*+M%4'3%:./%d'4.1:%8,(/':.(.*+/%H'+M%,4*+%('79%GY;,3./.,(%

-*-*(62*+%*.(*+%*+9E9/*(%d'4,(8,()*(/+'/.,(%.(%4*+%J/*:=1@/"%

K.+4%4.*%2*+1@=.79*%D*2*(34,3.3%B,(% @=.*-*(4*:%g*+3,('=%:./%*+9E9/*+%D*180:.*W!().4*()%\B,+%'==*:%

J<D]%:./%4*(%N/+'9=1(-3H.79/1(-3@'8/,+*(%@6+%X*1/+,(*(%*(/3;+*79*(4%4*+%G:;@*9=1(-%4*+%!Fdg%'=3%

ei1.B'=*(/4,3.3% 2*+*79(*/M% :1O% 4'3% G+-*2(.3% */H'% :./% ?H'().-% :1=/.;=.).*+/% H*+4*(M% 1:% 4.*%

2*,2'79/*/*%G+9E91(-%4*3%+*='/.B*%+.38%i1'(/./'/.B%:./%4*(%G+@'9+1(-*(%'13%C.+,39.:'%1(4%X'-'3'8.%

.(%G.(8='(-%2+.(-*(%)1%8E((*("%

%

!!"#"$"#%"W& ?,(:@+5,&*3)&'O,577(+12&

5*.% ?13'::*(H.+8*(% *.(*+% =*180:,-*(*(% F9*:,/9*+';.*% 1(4% *.(*+% N/+'9=*(/9*+';.*% 379*.(/% 4'3%

:1=/.;=.8'/.B*% +.38W<,4*==% )1%-*=/*("%J=8Q=.*+*(4*%N123/'()*(%379*.(*(% @'3/%'13379=.*O=.79%*.(*%JXDD%

\*.(379=.*O=.79% *.(*+% J<D]% ,4*+% *.(% <RN% '13)1=E3*(M% H,2*.% 4.*% D'/*())*./% 2*3,(4*+3% 81+)% .3/"% R*+%

G@@*8/% *.(*+% )130/)=.79*(% N/+'9=*(/9*+';.*% /+.//% i1'(/./'/.B% 4'-*-*(% .(% 4*(% C.(/*+-+1(4"% 5*.%

G+H'793*(*(% @'(4% 3.79% ('79% 4*+% N/+'9=*(/9*+';.*% *.(*3% <'::'8'+).(,:3% ,9(*% )130/)=.79*%

F9*:,/9*+';.*% )H'+% .(% '23,=1/*(% ?'9=*(% (1+% .(% ##T%*.(*%JDD% ,4*+%F<DM% 4'3% +*='/.B*% +.38%H'+% @6+%

4.*3*%UQ;*(%b*4,79%-*('13,%9,79%H.*%@6+%*.(*%JXDD%,4*+%<RN"%

X'79%8,:2.(.*+/*+%U9*+';.*%.:%&.(4*3'=/*+%@.(4*(%3.79%*.(*%JDD%1(4%*.(*%JI%@'3/%-*('13,%901@.-%H.*%

*.(*%JXXDM%H*((%4'3%J=/*+%2*.%5*9'(4=1(-%1(/*+%#>%`'9+*(%H'+"%5*.%0=/*+*(%&.(4*+(%H1+4*(%(1+%JXDD%

2*,2'79/*/"%%

!(3-*3':/%8'((%'13%4*(%5*,2'79/1(-*(%(.79/%(1+%(.79/%'2-*=*./*/%H*+4*(M%4.*%J<D%3*.%4.*%/Q;.379*%

+'4.,-*(*%D*180:.*M% 3,(4*+(%*3%)*.-/% 3.79%H.*4*+1:%4'3%9,9*% +*='/.B*% +.38% @6+%JDD%1(4%F<D%('79%

*.(*+%N/+'9=*(2*='3/1(-%/+,/)%4*+%(.*4+.-*(%'23,=1/*(%C01@.-8*./%4.*3*+%UQ;*("%R.*3%-.=/% .(32*3,(4*+*%

@6+%4.*%JDD%('79%*.(*+%GY;,3./.,(%b1(-*+%&.(4*+"%

%



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

!!"#"$"##% J(:*+81(-%%

#_$%

!!"#"$"##& N-+,2:(-/&

R.*3*% N/14.*% 9'/% R'/*(% 4*+% d'4.'/.,(% G@@*7/3% d*3*'+79% S,1(4'/.,(% \dGdS]% .(% C.+,39.:'M% `';'(M%

B*+H*(4*/"%R.*%dGdS%.3/%*.(*%;+.B'/*%N/.@/1(-M%4.*%)1%-=*.79*(%U*.=*(%41+79%4'3%b';'(.379*%<.(.3/*+.1:%

@6+% L*31(49*./% 1(4% K,9=@'9+/3;@=*-*% % 1(4% 4*:% I"N"% R*;'+/:*(/% ,@% G(*+-Q% 62*+% 4.*% I"N"% X'/.,('=%

J7'4*:Q%,@%N7.*(7*3%1(/*+9'=/*(%H.+4"%R.*%N79=1O@,=-*+1(-*(%4.*3*%N/14.*%3.(4%'13379=.*O=.79%3,=79*%

4*3%J1/,+3%1(4%-*2*(%(.79/%(,/H*(4.-*+H*.3*%*.(*%H.33*(379'@/=.79*%5*1+/*.=1(-%4*3%dGdS%,4*+%*.(*%

.9+*+%3.*%1(/*+9'=/*(4*(%^+-'(.3'/.,(*(%H.4*+"%

%



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

!!"#"$"#a% j1*==*(%%

#__%

!!"#"$"#<& X(,33,-&

#% J.3*(2*+-M%J"F"%#chf%
D*18*:.'%'@/*+%U+*'/:*(/%@,+%C,4-8.(k3%R.3*'3*%
J:*+"%`"%<*4"%[_M%$$cW$_$%

a% J(4*+33,(M%<"M%F'+3/*(3*(M%5"M%Z.3@*=4/M%`"%#ccf%
D*18*:.'%'(4%^/9*+%d*='/*4%C*:'/,=,-.7'=%R.3,+4*+3%':,(-%R'(.39%g'/.*(/3%GY;,3*4%/,%
U9,+,/+'3/%
d'4.'/"%d*3"%#f$M%aa$Waff%

f% 5'(4M%N"%d"M%D*M%X"R"M%S'(-M%d"M%R*379':;3M%<"M%F,=4:'(M%J"`"M%L'=='-9*+M%d"N"%M%<,,4QM%`"%
#ccA%
F,9,+/%N/14Q%,@%J.+%F'('4'%g.=,/3V%<,+/'=./QM%F'(7*+%!(7.4*(7*M%'(4%D*18*:.'%d.38%
J:"%`"%G;.4*:.,="%#$fM%#f[W#$f%

$% 5G!d%Z%#cc>%
F,::.//**%,(%/9*%;.,=,-.7'=%D@@*7/3%,@%!,(.).(-%E'4.'/.,(3%
C*'=/9%G@@*7/3%,@%GY;,31+*%/,%D,H%D*B*=3%,@%!,(.).(-%d'4.'/.,(%
X'/.,('=%J7'4*:Q%g+*33M%K'39.(-/,(%RFM%#cc>%

_% 5*((*//M%`"<"M%F'/,B38QM%R"M%R'(.*=M%<"U"M%S='(4+.(M%L"M%L'=/,(M%R"M%L+'=(.78M%C"d"M%N1=/'(M%F"%
#ch_%
g+,;,3*4%d*B.3*4%F+./*+.'%@,+%/9*%F='33.@.7'/.,(%,@%J71/*%<Q*=,.4%D*18*:.'%
J(("%!(/"%<*4"%#>fM%AaAWAac%

A% 5*339,M%S"%#chc%
J71/*%X,(WDQ:;9,7Q/.7%D*18*:.'%.3%(,/%'%<'Q,+%UQ;*%,@%F9.=49,,4%D*18*:.'%.(%`';'(%
G1+"%`"%F'(7*+%F=.("%^(7,="%a_M%[acW[fa%

[% 5./9*==M%`"S"%#ccf%
N/'/.3/.7'=%!331*3%.(%J33*33.(-%/9*%GB.4*(7*%J33,7.'/.(-%^23/*/+.7%!++'4.'/.,(%'(4%F9.=49,,4%
<'=.-('(7Q%
!(V%D*(-@*=4*+M%G"M%K*(49'13*(M%C"%\C+3-"]V%X*1*%5*H*+/1(-%4*3%N/+'9=*(+.3.8,3M%X.*4+.-4,3.3W
N/+'9=1(-%1(4%L*31(49*./M%<<Z%<*4.).(%Z*+='-M%<6(79*(M%#ccfM%N"%_f@@%

h% 5./9*==M%`"S"M%N/*H'+/M%J"<"%#c[_% %
g+*WX'/'=%!++'4.'/.,(%'(4%F9.=49,,4%<'=.-('(7QV%J%d*B.*H%,@%5+./.39%R'/'%@+,:%/9*%^Y@,+4%
N1+B*Q% %
5+"%`"%F'(7*+%f#M%a[#Wah[%



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

!!"#"$"#a% j1*==*(%%

#_A%

c% 5.)),)*+,M%`"M%`+"M%`,9(3,(M%&"L"M%F.,77,M%J"M%C,39.(,M%U"M%!/,-'M%U"M%U,Q,4'M%N"M%&'H'3'8.M%N"%
#cAA%
d'4.'/.,(Wd*='/*4%D*18*:.'%.(%C.+,39.:'%'(4%X'-'3'8.M%#c$AW#cA$M%!"%R.3/+.21/.,(M%!(7.4*(7*%
'(4%J;;*'+'(7*%U.:*%
X"%G(-="%`"%<*4"%a[$M%#>c_W##>#%

#>% 5='Q(*QM%R"KVM%D,(-,M%R"D"M%l,1(-M%d"FVM%L+**(*M%<"C"M%C122'+4M%N"<"M%g,3/'=M%<"L"M%R1@@*QM%
N"D"M%R*Z./'M%Z"U"M%`+"%#ch[%
R*7+*'3.(-%d.38%,@%D*18*:.'%H./9%g+,=,(-*4%S,==,HWI;%J@/*+%F9*:,/9*+';Q%'(4%d'4.,/9*+';Q%
@,+%C,4-8.(k3%R.3*'3*%
X"%G(-="%`"%<*4"%f#AM%[#>W[#$%

##% 5,.7*M%`+"M%`"R"%#ccA%
d.38%G3/.:'/*3%@,+%d'4.'/.,(%GY;,31+*3%
!(V%C*(4**M%K"d"M%G4H'+43M%S"<"%\C+3-"]V%C*'=/9%G@@*7/3%,@%GY;,31+*%/,%D,HWD*B*=%!,(.).(-%
d'4.'/.,(M%!(3/./1/*%,@%g9Q3.73%g12=.39.(-M%5+.3/,=%'(4%g9.='4*=;9.'M%#ccAM%N"%%af[WaAh%

#a% 5,.7*%`+"M%`"R"M%5=*//(*+M%<"M%&=*.(*+:'(M%d"J"M%N/,B'==M%<"M%<,=,(*QM%K"F"M%G(-9,=:M%L"M%J13/.(M%
R"S"M%5,379M%J"M%F,,8@'.+M%R"D"M%&+*:*(/)M%G"U"M%D'/,1+*//*M%C"5"M%g*/*+3M%D"`"M%N791=)M%<"R"M%
D1(4*==M%<"M%g*//*+3,(M%S"M%N/,+:M%C"C"M%5*=M%F"<"`"M%F,=*:'(M%<"N"%M%S+'3*+M%N"%M%g'=:*+M%<"M%
g+.,+M%N"%M%F9,.M%X"K"M%C.3=,;M%U"L"M%&,79M%<"M%d,22M%R"M%d,23,(M%R"M%N;*(-=*+M%d"S"M%B,(%
S,1+(.*+M%R"M%S+.3798,+(M%d"M%D,79:6==*+M%C"M%g,:;*W&.+(M%Z"M%d.:;*='M%J"M%&b,*+3/'4M%&"M%g*b,B.7M%
<"C"M%N.-1+433,(M%&"M%g.3'(.M%N"%M%&17*+'M%C"M%C1/79.3,(M%L"5"%#ch[%
d'4.'/.,(%R,3*%'(4%D*18*:.'%d.38%.(%g'/.*(/3%U+*'/*4%@,+%F'(7*+%,@%/9*%F*+B.Y%
`"%X'/="%F'(7*+%!(3/"%[cM%#ac_W#f##%

#f% 5,.7*%`+"M%`"R"M%R'QM%X"G"M%J(4*+3*(M%J"M%5+.(/,(M%D"J"M%5+,H(M%d"M%F9,.M%X"K"M%F='+8M%G"J"M%
F,=*:'(M%<"g"M%F1+/.3M%d"G"M%S='((*+QM%`"U"M%C'8':'M%<"M%C'81=.(*(M%U"M%C,H*M%L"d"M%`*(3*(M%
^"<"M%&=*.(*+:'(M%d"J"M%<'-(.(M%R"M%<'-(13M%&"M%<'8*='M%&"M%<'=8*+M%5"M%<.==*+M%J"5"M%X*=3,(M%X"M%
g'//*+3,(M%F"F"M%g*//*+3,(M%S"M%g,:;*W&.+(M%Z"M%g+.:.7W?'8*=bM%<"M%g+.,+M%g"M%d'B(.9'+M%5"M%N8**/M%
d"L"M%N8b*+B*(M%`"G"M%N:./9M%g"L"M%N,8M%<"M%N;*(-=*+M%d"S"M%N/,+:M%C"C"M%N/,B'==M%<"M%U,:8.(3M%
L"K"^"M%K'==M%F"%#ch_% %
N*7,(4%F'(7*+3%S,==,H.(-%d'4.'/.,(%U+*'/:*(/%@,+%F*+B.7'=%F'(7*+"%J(%!(/*+('/.,('=%
F,=='2,+'/.,(%':,(-%F'(7*+%d*-.3/+.*3% %
`"%X'/="%F'(7*+%!(3/"%[$M%c__Wc[_%

#$% 5,.B.(M%`"WS"M%C1/79.3,(M%L"5"M%DQ4*(M%<"M%L,42,=4M%`"M%F9,+,39M%`"M%N79,//*(@*=4M%R"%#ch$%
N*7,(4%g+.:'+Q%F'(7*+3%S,==,H.(-%U+*'/:*(/%,@%C,4-8.(m3%R.3*'3*%
`"%X'/="%F'(7*+%!(3/"%[aM%affWa$#%

#_% 5+,33M%!"`"M%X'/'+'b'(M%X"%#c[a%
D*18*:.'%@+,:%D,HW=*B*=%d'4.'/.,(%
X*H%G(-="%`"%<*4"%ah[M%#>[W##>%



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

!!"#"$"#a% j1*==*(%%

#_[%

#A% F'+/*+M%d"D"M%5*((*//M%`"<"M%g.37.,//'M%J"Z"M%S.(79M%N"F"%#cc#%
R.@@*+*(/.'=%G@@*7/3%,@%J/,:.7%5,:2%!++'4.'/.,(%.(%!(417.(-%<'b,+%D*18*:.'%UQ;*3V%J('=Q3*3%,@%
^;*(W7./Q%F'3*3%!(7=14.(-%/9*%D.@*%N;'(%N/14Q%F,9,+/%5'3*4%1;,(%I;4'/*4%R.'-(,3/.7%NQ3/*:3%
'(4%/9*%R,3.:*/+Q%NQ3/*:%#chA%\RNhA]%
d'4.'/.,(%G@@*7/3%d*3*'+79%S,1(4'/.,(M%C.+,39.:'M%U*79(.7'=%d*;,+/%N*+.*3M%dGdS%Ud%cWc#M%
#cc#%

#[% F'+/*+M%d"D"M%N;,3/,M%d"M%g+*3/,(M%R"D"%#cca%
G3/.:'/.(-%/9*%U*:;,+'=%R.3/+.21/.,(%,@%GY;,31+*W+*='/*4%F'(7*+3%
d'4.'/.,(%G@@*7/3%d*3*'+79%S,1(4'/.,(M%C.+,39.:'M%F,::*(/'+Q%'(4%d*B.*H%N*+.*3M%dGdS%
Fd%$WcaM%#cca%

#h% F9'8+'2,+/QM%d"%M%D.//=*M%<"g"M%N'(8'+'('+'Q'('(M%&"%#cc[%
F'(7*+%g+*4.3;,3./.,(M%d'4.,3*(3./.B./Q%'(4%/9*%d.38%,@%d'4.'/.,(W.(417*4%F'(7*+3"%!!!"%G@@*7/3%,@%
!(7,:;=*/*%g*(*/+'(7*%'(4%R,3*WR*;*(4*(/%d'4.,3*(3./.B./Q%,(%F'(7*+%d.383%.(%g,;1='/.,(3%
d'4.'/"%d*3"%#$[M%f>cWfa>%

#c% F1+/.3M%d"G"M%5,.7*%`+"M%`"R"M%N/,B'==M%<"M%5*+(3/*.(M%D"M%L+**(2*+-M%d"N"M%S='((*+QM%`"U"M%
N79H'+/)M%J"L"M%K*Q*+M%g"M%<,=,(*QM%K"F"M%C,,B*+M%d"X"%#cca%
d.38%,@%D*18*:.'%'@/*+%F9*:,/9*+';Q%'(4%d'4.'/.,(%U+*'/:*(/%@,+%5+*'3/%F'(7*+%
X*H%G(-="%`"%<*4"%faAM%#[$_W#[_#%

a>% 4*%Z'/9'.+*M%S"M%S+'(n,.3M%g"M%C.==M%F"M%N79H*.3-1/9M%^"M%d,4'+QM%F"M%N'++').(M%R"M%^2*+=.(M%^"M%
5*1+/9*+*/M%F"M%R1/+*.YM%J"M%S=':'(/M%d"%#chc%
d,=*%,@%d'4.,/9*+';Q%'(4%F9*:,/9*+';Q%.(%/9*%d.38%,@%N*7,(4%<'=.-('(/%X*,;='3:3%'@/*+%
F'(7*+%.(%F9.=49,,4%
5+"%`"%F'(7*+%_cM%[caW[cA%

a#% R*-/*B'M%<"^"M%&,)9*1+,BM%Z"g"M%51+:.3/+,BM%R"NVM%Z,+,2Q,B'M%<"!"M%Z'=7918M%Z"Z"M%5,1-+,BM%
X"L"M%N9.398.('M%C"J"%#ccA%
J(%J;;+,'79%/,%R,3*%d*7,(3/+17/.,(%@,+%/9*%I+'=3%g,;1='/.,(%
C*'=/9%g9Q3"%[#M%[#W[A%

aa% R*=,(-79':;M%d"d"M%<'2179.M%&"M%l,39.:,/,M%l"M%g+*3/,(M%R"D"%#cc[%
F'(7*+%<,+/'=./Q%':,(-%J/,:.7%5,:2%N1+B.B,+3%GY;,3*4%.(%I/*+,%,+%'3%l,1(-%F9.=4+*(M%
^7/,2*+%#c_>W<'Q%#cca%
d'4.'/"%d*3"%#$[M%fh_Wfc_%

af% L'+4(*+M<"`"M%N(**M<"g"M%C'==MJ"`"M%g,H*==MJ"`"M%R,H(*3MN"M%U*+*==M`"R"%#cc>% %
d*31=/3%,@%F'3*WF,(/+,=%N/14Q%,@%D*18'*:.'%'(4%DQ:;9,:'%':,(-%l,1(-%g*,;=*%(*'+%N*=='W
@.*=4%X17=*'+%g='(/%.(%K*3/%F1:2+.'% %
5+./"%<*4"%`"%f>>M%$afW$ac%

a$% L'O:'((M%K"%#cc$% %
R.*%D*180:.*(%.(%4*+%X09*%4*3%&*+(8+'@/H*+8*3%&+6::*=% %
<'(138+.;/M%&.*=M%#c"#a"#cc$%



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

!!"#"$"#a% j1*==*(%%

#_h%

a_% L'O:'((M%K"%#cc_%
g*+3E(=.79*%<.//*.=1(-%

aA% L'O:'((M%K"%#ccA% %
5+.*@%'(%4*(%I:H*=/3*('/,+%4*+%S+*.*(%1(4%C'(3*3/'4/%C':21+-%C*++(%R+"%Z'9+*(9,=/%B"%
aA"##"#ccA%

a[% C'+B*QM%G"5"M%5,.7*%`+"M%`"R"M%C,(*Q:'(M%<"M%S='((*+QM%`"U"%#ch_% %
g+*('/'=%oWd'Q%GY;,31+*%'(4%F9.=49,,4%F'(7*+%.(%UH.(3%%
X"%G(-="%`"%<*4"%f#aM%_$#W_$_%

ah% C*==+.*-*=M%&"Wg"%#cc[% %
F9+,(.379%=Q:;9'/.379*%D*180:.*%1(4%C''+)*==*(WD*180:.*% %
R/"%e+)/*2="%c$M%5W#>>%W%5W#>f%

ac% C*:;*=:'((M%D"C"%#cA[% %
X*,;='3:3%.(%l,1/9@1=%g,;1='/.,(3%S,==,H.(-%oWd'Q%U+*'/:*(/%.(%!(@'(7Q%%
G(B.+,("%d*3"%#M%ffhWf_hM%)./.*+/%('79%D1(4*=%*/%'="%pAaq%

f>% C*:;*=:'((M%D"C"M%C'==M%K"`"M%g9.==.;3M%<"M%F,,;*+M%d"J"M%J:*3M%K"d"%#c[_% %
X*,;='3:3%.(%g*+3,(3%U+*'/*4%K./9%o%d'Q3%.(%!(@'(7QV%S,1+/9%N1+B*Q%.(%a>%l*'+3%%
`"%X'/="%F'(7*+%!(3/"%__M%_#cW_f>%

f#% C*:;*=:'((M%D"C"M%g.@*+M%`"K"M%51+8*M%L"`"M%U*++QM%d"M%J:*3M%K"d"%#cA[% %
X*,;='3:3%.(%g*+3,(3%U+*'/*4%K./9%o%d'Q3%.(%!(@'(7Q%@,+%U9Q:.7%G(='+-*:*(/"%J%d*;,+/%,@%/9*%
U9.+4%S,==,HWI;%N1+B*Q% %
`"%X'/="%F'(7*+%!(3/"%fhM%f#[Wf$#%

fa% C*(39'HM%R"D"M%G'/,1-9M%`"N"%M%d.79'+43,(M%d"5"%#cc>%
d'4,(%'3%'%F'13'/.B*%S'7/,+%.(%/9*%!(417/.,(%,@%<Q*=,.4%D*18'*:.'%'(4%F9.=49,,4%F'(7*+%
D'(7*/%.M%#>>hW#>#a%

ff% C*(39'HM%N"%N"M%C'H8.(3M%`"K"%#c$$%
!(7.4*(7*%,@%D*18*:.'%.(%g9Q3.7.'(3%
`"%X'/="%F'(7*+%!(3/"%$M%ffcWf$A%\)./.*+/%('79%<,33:'(q%

f$% C,@@:'((M%K"V%!().4*()%:'=.-(*+%G+8+'(81(-*(%2*.%&.(4*+(%1(4%`1-*(4=.79*(%.(%4*+%d*-.,(%
G==H*.=*+M%d9*.(='(4Wg@'=)M%J(H*(41(-%4*+%5.,=,-.379*(%R,3.:*/+.*%)1+%G+:.//=1(-%:E-=.79*+%
5*='3/1(-3;@'4*M%!('1-1+'=4.33*+/'/.,(%<'+21+-M%#ccf%

f_% C,@@:'((M%K"M%L+*.3*+M%G"%#cc$%
d*/+,3;*8/.B*%!().4*()3/14.*%G=2:'+379%
5+*:*+%!(3/./1/%@6+%g+*B*(/.,(3@,+3791(-%1(4%N,).'=:*4.).(%\5!gN]M%5+*:*(%



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

!!"#"$"#a% j1*==*(%%

#_c%

fA% C,@@:'((M%K"M%&1(.M%C"M%J+/:'((M%N"M%5'9+M%J"M%LE/)M%J"M%C*++H*+/9M%F"M%N79:./)WS*1*+9'8*M%!"M%
N7912*+/M%S"%#cc>%
D*180:.*@0==*%.(%5.+8*(@*=4%1(4%I:-*21(-V%G.(*%*+3/*%5*3/'(43'1@('9:*%
!(V%&E9(=*.(M%K"M%&1(.M%C"M%N79:./)WS*1*+9'8*M%!"%\C+3-"V%X.*4+.-4,3.33/+'9=1(-%1(4%L*31(49*./M%
<*4.).(.379*M%+*79/=.79*%1(4%/*79(.379*%J3;*8/*%:./%4*:%N79H*+;1(8/%d'4,(M%N;+.(-*+%Z*+='-M%
5*+=.(M%C*.4*=2*+-M%X*H%l,+8M%D,(4,(M%g'+.3M%U,8Q,M%C,(-8,(-M%5'+7*=,('M%#cc>M%N"%#[_W#h#%

f[% C,39.M%<"%#cc_%
G3/.:'/.,(3%,@%d'4.'/.,(%R,3*%
!(V%phcqM%N"%fA[%@@"%

fh% !JdF%#cca%
!(/*+('/.,('=%J-*(7Q%@,+%d*3*'+79%,(%F'(7*+%
F'(7*+%!(7.4*(7*%.(%S.B*%F,(/.(*(/3%\Z,=1:*%Z!]%
F!_Z!"GoG%:./%R'/*(4'/*.*(%B,:%##"##"caM%DQ,(%

fc% !Fdg%A>%#cc#% %
!(/*+('/.,('=%Y,::.33.,(%,(%E'4.,=,-.7'=%F+,/*7/.,(% %
g12=.7'/.,(%A>% %
#cc>%d*7,::*(4'/.,(3%,@%/9*%!(/*+('/.,('=%F,::.33.,(%,(%d'4.,=,-.7'=%g+,/*7/.,(% %
J(('=3%,@%/9*%!Fdg%Z,="%a#M%X,"%#Wf% %
g*+-':,(%g+*33M%^Y@,+4M%X*H%l,+8M%N*,1=M%U,8Q,%

$>% !FdI%$>%#chA% %
!(/*+('/.,('=%Y,::.33.,(%,(%E'4.'/.,(%Z(./3%'(4%<*'31+*:*(/3% %
U9*%j1'=./Q%S'7/,+%.(%d'4.'/.,(%g+,/*7/.,(% %
d*;,+/%,@%'%`,.(/%U'38%L+,1;%,@%/9*%!Fdg%'(4%!FdI%/,%/9*%!Fdg%'(4%!FdI% %
d*;,+/%$>M%5*/9*34'M%<'+Q='(4%a>h#$M%INJ%

$#% !(38.;M%N"%RVM%&=*.(*+:'(M%d"J"M%N/,B'==M%<"M%F,,8@'.+M%R"D"M%C'4b.:.79'*=M%^"M%<,=,(*QM%K"F"M%
<,(3,(M%d"d"M%U9,:;3,(M%K"R"M%K'7/'H38.WK*(4*M%`"M%K'-,(*+M%`"&"M%5,.7*M%`+"M%`"R"%#ccf%
D*18*:.'M%DQ:;9,:'M%'(4%<1=/.;=*%<Q*=,:'%'@/*+%g*=B.7%d'4.,/9*+';Q%@,+%5*(.-(%R.3*'3*%
d'4.'/"%d*3"%#f_M%#>hW#a_%

$a% !39.:'+1M%<"M%!39.:'+1M%U"M%5*=38QM%`"D"M%U,:.Q'31M%U"M%N'4':,+.M%X"M%C.39.(,M%U"M%U,:,('-'M%<"M%
N9.:.)1M%X"M%^8'4'M%C"%#c[A%
!(7.4*(7*%,@%D*18*:.'%.(%J/,:.7%5,:2%N1+B.B,+3M%C.+,39.:'%r%X'-'3'8.M%#c_>%W%[#M%2Q%
d'4.'/.,(%R,3*M%l*'+3%'@/*+%GY;,31+*M%J-*M%r%UQ;*%,@%D*18*:.'%
d'4.'/.,(%G@@*7/3%d*3*'+79%S,1(4'/.,(M%C.+,39.:'M%U*79(.7'=%d*;,+/%N*+.*3M%dGdS%Ud%#>W[AM%
#c[A%

$f% !39.:'+1M%<"M%!39.:'+1M%U"M%<.8':.M%<"M%l':'4'M%l"M%^98./'M%U"%#ch#%
!(7.4*(7*%,@%D*18*:.'%.(%'%S.Y*4%F,9,+/%,@%J/,:.7%5,:2%N1+B.B,+3%'(4%F,(/+,=3M%C.+,39.:'%'(4%
X'-'3'8.M%^7/,2*+%#c_>%W%R*7*:2*+%#c[h%
d'4.'/.,(%G@@*7/3%d*3*'+79%S,1(4'/.,(M%C.+,39.:'M%U*79(.7'=%d*;,+/%N*+.*3M%dGdS%Ud%#fWh#M%
#ch#%



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

!!"#"$"#a% j1*==*(%%

#A>%

$$% !39.:'+1M%U"M%^8'4'M%C"M%U,:.Q'31M%U"M%U3179.:,/,M%U"M%C,39.(,M%U"M%!39.:'+1M%<"%#c[#%
^771;'/.,('=%S'7/,+3%.(%/9*%G;.4*:.,=,-Q%,@%D*18*:.'%.(%C.+,39.:'%'(4%X'-'3'8.%
J:*+"%`"%G;.4*:"%cfM%#_[W#A_%

$_% `'7,2.M%K"M%F9:*=*B38QM%R"%#ccf%
g,33.2=*%J-*W3;*7.@.7%D*18'*:.'%d'/*%@+,:%X'/1+'=%d'4.'/.,(%
!(V%<.79'*=.3M%`"%\C+3-"]V%G;.4*:.,=,-Q%,@%F9.=49,,4%D*18'*:.'M%<*4.).(.379*%AM%J8'4*:.*%4*+%
K.33*(379'@/*(%1(4%D./*+'/1+M%<'.()M%L"%S.379*+%Z*+='-M%N/1//-'+/M%`*('M%X*H%l,+8M%#ccfM%
N"%h#Wc_%

$A% `178*//M%RVJVM%d,3*(2*+-M%5"%#ccf%
F,++*='/.,(%,@%C1:'(%D,(-*B./Q%^37.=='/.,(3%H./9%N1(3;,/%FQ7=*3%
d'4.'/"%d*3"%#ffM%f#aWfa>%

$[% &'=*/379M%I"M%C''@M%L"M%&''/379M%g"M%&+1::*('1*+M%S"M%<*.(*+/M%d"M%<.*3(*+M%J"M%<.79'*=.3M%`"%
#cc_%
S'==8,(/+,==3/14.*%)1%4*(%I+3'79*(%B,(%D*180:.*%2*.%&.(4*+(%.(%X.*4*+3'793*(%
!<NRM%<'.()M%<'(138+.;/%

$h% &':'4'M%X"%#cc#%%
FQ/,-*(*/.7%'(4%<,=*71='+%F9'(-*3%.(%D*18*:.'%S,1(4%':,(-%J/,:.7%5,:2%N1+B.B,+3% %
`"%d'4.'/"%d*3"%N1;;="M%#[aW#[c%

$c% &':'4'M%X"%#cc_%
D*18*:.'%
!(V%phcqM%N"%$_%@@"%

_>% &':'4'M%X"M%I79.(,M%C"%#c[[% %
g+*=*18*:.7%N/'/*3%.(%J/,:.7%5,:2%N1+B.B,+3%.(%`';'(% %
!(V%5*33.3M%<"M%5+*79*+M%L"%\C+3-"]%#c[[% %
C*:,;,.*/.7%RQ3;='3.'3%\g+*=*18*:.7%N/'/*3]% %
N;+.(-*+WZ*+='-M%5*+=.(M%C*.4*=2*+-M%X*H%l,+8M%D,(4,(M%g'+.3M%U,8Q,M%C,(-%&,(-M%N"%_[%@@"%

_#% &*==*+*+M%J"<"M%5'+7='QM%R"%#cca%
J-*%R*;*(4*(7*3%.(%/9*%<,4*==.(-%,@%d'4.'/.,(%F'+7.(,-*(*3.3%
d'4.'/"%g+,/"%R,3.:"%$#M%a[fWah#%

_a% &(*'=*M%L"K"%#ccf%
L*,-+';9.7%'(4%N,7.,4*:,-+';9.7%S'7/,+3%.(%/9*%G/.,=,-Q%,@%`1B*(.=*%X*,;='3:3V%!:;=.7'/.,(3%
@,+%D*18'*:.'%F=13/*+3%,@%N*B*+'=%S'7/,+3%!(7=14.(-%R*(3./QM%5'78-+,1(4%d'4.'/.,(M%!(@*7/.,(3%
'(4%!::1(.3'/.,(3%
!(V%D*(-@*=4*+M%G"M%K*(49'13*(M%C"%\C+3-"]V%
X*1*%5*H*+/1(-%4*3%N/+'9=*(+.3.8,3M%X.*4+.-4,3.3WN/+'9=1(-%1(4%L*31(49*./%
<<Z%<*4.).(%Z*+='-M%<6(79*(M%N"%#$#%@@"%



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

!!"#"$"#a% j1*==*(%%

#A#%

_f% &,33*(8,M%<"<"M%R*-/*B'M%<"^"%#cc$% %
F'(7*+%<,+/'=./Q%'(4%d'4.'/.,(%d.38%GB'=1'/.,(%@,+%/9*%U*79'%d.B*+%g,;1='/.,(%
N7."%U,/'=%G(B.+,("%#$aM%[fWhc%
)./.*+/%('79%p##$q%

_$% &,33*(8,M%<"<"M%R*-/*B'M%<"^"M%ZQ1398,B'M%^"Z"M%g+*3/,(M%R"D"M%<'2179.M%&"M%&,)9*1+,BM%Z"g"%
#cc[% %
!331*3%.(%/9*%F,:;'+.3,(%,@%d.38%G3/.:'/*3%@,+%/9*%g,;1='/.,(%.(%/9*%U*79'%d.B*+%d*-.,(%'(4%
/9*%J/,:.7%5,:2%N1+B.B,+3%
d'4.'/"%d*3"%#$hM%_$WAf%

__% &1(.M%C"%#ccf%
R.*%5*H*+/1(-%B,(%J=;9'W%1(4%X*1/+,(*(3/+'9=*(%2*.%4*+%5*+*79(1(-%4*+%ei1.B'=*(/4,3.3%
!(V%D*(-@*=4*+M%G"M%K*(49'13*(M%C"%\C+3-"]V%X*1*%5*H*+/1(-%4*3%N/+'9=*(+.3.8,3M%X.*4+.-4,3.3W
N/+'9=1(-%1(4%L*31(49*./M%<<Z%<*4.).(%Z*+='-M%<6(79*(M%#ccfM%N"%#cWa[%

_A% &1(.M%C"%#cc$% %
X.*4+.-*%N/+'9=*(4,3*(%1(4%L*31(49*./%4*+%J+2*./(*9:*+M% %
5*+.79/*%4*3%^//,%C1-%N/+'9=*(.(3/./1/*3M%5,((M%5*+.79/%hW##M%<<Z%Z*+='-%<6(79*(%

_[% D.M%S"g"%#c[[%
N*7,(4%<'=.-('(/%U1:,+3%'@/*+%F'(7*+%.(%F9.=49,,4%
F'(7*+%$>M%#hccW#c>a%

_h% D.//=*M%<"g"M%F9'+=*3M%<"K"%#cc>%
5,:2%N1+B.B,+%N*=*7/.,(%'(4%F,(3*i1*(7*3%@,+%G3/.:'/*3%,@%g,;1='/.,(%F'(7*+%d.383%
C*'=/9%g9Q3"%_cM%[A_W[[_%

_c% DE@@=*+M%C"M%L'O:'((M%K"%#ccA% %
K*=79*%90:'/,=,-.379*(%X*,;='3.*(%8E((*(%41+79%+'4.,'8/.B*%N/+'9=1(-%'13-*=E3/%H*+4*(s%
<'(138+.;/M%&.*=M%#$"#>"#ccA%

A>% DE@@=*+M%C"M%L'O:'((M%K"%#ccA% %
R.*%D*180:.*(%2*.:%&*+(8+'@/H*+8%&+6::*=t%<'(138+.;/M%&.*=M%a#"##"#ccA%

A#% DE@@=*+M%C"M%L'O:'((M%K%#ccA%
R.*%D*180:.*(%.(%4*+%X09*%4*3%&*+(8+'@/H*+8*3%&+6::*=M%&1+)@'331(-%
<'(138+.;/M%&.*=M%a#"##"#ccA%

Aa% D1(4*==M%<"M%C,=:M%D"WG"%#ccA% %
<,+/'=./Q%@+,:%D*18*:.'%'@/*+%!++'4.'/.,(%.(%!(@'(7Q%@,+%N8.(%C*:'(-.,:'% %
d'4.'/"%d*3"%#$_M%_c_WA>#%
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!!"#"$"#a% j1*==*(%%

#Aa%

Af% DQ:'(M%L"C"M%DQ:'(M%F"L"M%`,9(3,(M%K"%#ch_%
J33,7.'/.,(%,@%D*18*:.'%H./9%d'4.1:%L+,1(4H'/*+%F,(/':.('/.,(%
`J<J%a_$M%Aa#WAaA%

A$% <'/31,M%U"M%U,:,('-'M%<"M%5*((*//M%`"<"M%&1+.Q':'M%&"M%!:'('8'M%S"M%&1+':,/,M%J"M%&':'4'M%
X"M%!79.:'+1M%<"M%S.(79M%N"F"M%g.37.,//'M%J"Z"M%!39.:'+1M%U"%#ch[%
d*7='33.@.7'/.,(%,@%D*18*:.'%':,(-%JW5,:2%N1+B.B,+3%2Q%S+*(79WJ:*+.7'(W5+./.39%\SJ5]%
F='33.@.7'/.,(M%#"%F,(7,+4'(7*%,@%R.'-(,3.3%.(%X'-'3'8.%F'3*3%2Q%dGdS%<*:2*+3%'(4%'%
<*:2*+%,@%SJ5%F,,;*+'/.B*%L+,1;%S+*(79WJ:*+.7'(W5+./.39%\SJ5]%
d'4.'/.,(%G@@*7/3%d*3*'+79%S,1(4'/.,(M%C.+,39.:'M%U*79(.7'=%d*;,+/%N*+.*3M%dGdS%Ud%$Wh[M%
#ch[%

A_% <'Q3M%F"K"M%N;.*33M%C"%#ch$%
5,(*%N'+7,:'%.(%g'/.*(/3%L.B*(%d'4.1:Waa$%
!(V%5,.7*M%`"R"M%S+'1:*(.M%`+"M%`"S"%\G43"]M%d'4.'/.,(%F'+7.(,-*(*3.3V%G;.4*:.,=,-Q%'(4%
5.,=,-.7'=%N.-(.@.7'(7*M%d'B*(%g+*33M%X*H%l,+8M%#ch$M%N"%a$#Wa_a%

AA% <.79*=3M%N"R"M%<7&*(('M%d"K"M%J+/91+M%R"F"M%5+1((.(-M%d"R"%#ch_%
U9*+';QWd*='/*4%J71/*%<Q*=,.4%D*18*:.'%'(4%<Q*=,;='3/.7%NQ(4+,:*V%J%F=.(.7'=%'(4%
<,+;9,=,-.7%N/14Q%,@%A_%F'3*3%
5=,,4%A_M%#fA$W#f[#%

A[% <,=*M%d"C"%#chc%
J=;9'W;'+/.7=*%!++'4.'/.,(%'(4%C1:'(%D*18'*:.'%
!(V%U'Q=,+M%R"<"M%<'Q3M%F"K"M%L*+2*+M%L"5"M%U9,:'3M%d"L%\C+3-"]V%d.383%@+,:%d'4.1:%'(4%
U9,+,/+'3/M%5!d%d*;,+/%a#M%5+./.39%!(3/./1/*%,@%d'4.,=,-QM%D,(4,(M%#chcM%N"%#_fW#_h%

Ah% <,=*M%d"C"%#cc>%
F9.=49,,4%F'(7*+%'@/*+%g+*('/'=%GY;,31+*%/,%R.'-(,3/.7%oWd'Q%GY':.('/.,(3%.(%5+./'.(%
5+"%`"%F'(7*+%AaM%#_aW#Ah%

Ac% <,=,(*QM%K"F"M%D'(-*M%d"R"%#c_$%
D*18*:.'%.(%J/,:.7%5,:2%N1+B.B,+3M%!!"%^23*+B'/.,(3%,(%G'+=Q%g9'3*3%,@%D*18*:.'%
5=,,4%cM%AAfWAh_%

[>% <,+.M%U"M%&'/,M%l"M%J,8.M%X"M%C'/'8*Q':'M%N"%#chf%
N/'/.3/.7'=%J('=Q3.3%,@%`';'(*3*%U9,+,/+'3/WJ4:.(.3/*+*4%J1/,;3Q%F'3*3W#ch>%
C*'=/9%g9Q3"%$$M%N1;;="%#M%ah#Waca%

[#% <,33:'(M%&"D"%#ccA%
J%5+.*@%C.3/,+Q%,@%d'4.'/.,(%5.,*@@*7/3%
!(V%C*(4**M%K"d"M%G4H'+43M%S"<"%\G43"]V%C*'=/9%G@@*7/3%,@%GY;,31+*%/,%D,HWD*B*=%!,(.).(-%
d'4.'/.,(M%!(3/./1/*%,@%g9Q3.73%g12=.39.(-M%5+.3/,=%'(4%g9.='4*=;9.'M%#ccAM%N"%%#WaA%
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!!"#"$"#a% j1*==*(%%

#Af%

[a% X**=M%`"Z"M%N791==M%K"`"%#cc#%
U9*%F9.=4+*(%,@%J/,:.7%5,:2%N1+B.B,+3M%J%L*(*/.7%N/14Q%
X'/.,('=%J7'4*:.7%g+*33M%K'39.(-/,(%R"F"%#cc#%

[f% X*H7,:2*M%C"5"M%<7L+*-,+M%`"S"%#c[#% %
F9.=49,,4%F'(7*+%S,==,H.(-%^23/*/+.7%d'4.,-+';9Q% %
D'(7*/%..M%##_#W##_#%

[$% g*+*3*(W5b*+-''+4M%`"M%N;*79/M%D"M%D'+3*(M%N"^"M%G+32u==M%`"M%N/+178M%`"M%C'(3*(M%<"<"M%C'(3*(M%
C"C"M%X.33*(M%X"!"%#ch[% %
d.38%,@%U9*+';Q%Wd*='/*4%D*18'*:.'%'(4%g+*=*18'*:.'%'@/*+%C,4-8.(m3%R.3*'3*%
D'(7*/%aM%hfWhh%

[_% g.*+7*M%R"J"M%N9.:.)1M%l"M%g+*3/,(M%R"D"M%Z'*/9M%<"M%<'2179.M%&"%#ccA%
N/14.*3%,@%/9*%<,+/'=./Q%,@%J/,:.7%5,:2%N1+B.B,+3"%d*;,+/%#aM%g'+/%!"%F'(7*+V%#c_>W#cc>%
d'4.'/"%d*3"%#$AM%#Wa[%

[A% g.*+7*M%R"J"M%Z'*/9M%<"%#cc#%
U9*%N9';*%,@%/9*%F'(7*+%<,+/'=./Q%R,3*Wd*3;,(3*%F1+B*%@,+%/9*%JW5,:2%N1+B.B,+3%
d'4.'/"%d*3"%#aAM%fAW$a%

[[% g.@*+M%`"K"M%U,Q,,8'M%G"U"M%<1++'QM%d"K"M%J:*3M%K"d"M%C*:;*=:'((M%D"C"%#cAf% %
X*,;='3:3%.(%F9.=4+*(%U+*'/*4%H./9%o%d'Q3%@,+%U9Q:.7%G(='+-*:*(/"%!"%X*,;='3:3%'(4%<,+/'=./Q
% %
`"%X'/="%F'(7*+%!(3/"%f#M%#fffW#f_A%

[h% g,/.39M%d"J"M%R*9(*+M%D"g"M%C'3*=,HM%d"G"M%&.:M%U"C"M%D*B.//M%N"C"M%X*32./M%<"%#ch_%
U9*%!(7.4*(7*%,@%N*7,(4%X*,;='3:3%S,==,H.(-%<*-'B,=/'-*%d'4.'/.,(%@,+%g*4.'/+.7%U1:,+3%
F'(7*+%_AM%#_f$W#_f[%

[c% g+*3/,(M%R"D"M%&131:.M%N"M%U,:,('-'M%<"M%!)1:.M%N"M%d,(M%G"M%&1+':,/,M%J"M%&':'4'M%X"M%R,9QM%
C"M%<'/31.M%U"M%X,('8'M%C"M%U9,:;3,(%R"G"M%N,4'M%<"M%<'2179.M%&"%#cc$%
F'(7*+%!(7.4*(7*%.(%J/,:.7%5,:2%N1+B.B,+3M%g'+/%!!!V%D*18*:.'M%DQ:;9,:'%'(4%<1=/.;=*%
<Q*=,:'M%#c_>W#ch[%
d'4.'/"%d*3"%#f[M%NAhWNc[%

h>% g+*3/,(W<'+/.(M%N"M%U9,:'3M%R"FVM%l1M%<"F"M%C*(4*+3,(M%5"G"%#chc% %
R.'-(,3/.7%d'4.,-+';9Q%'3%'%d.38%S'7/,+%@,+%F9+,(.7%<Q*=,.4%'(4%<,(,7Q/.7%D*18'*:.'%\F<D]%
5+"%`"%F'(7*+%_cM%AfcWA$$%

h#% dGdS%#cc$% %
E'4.'/.,(%D@@*7/3%E*3*'+79%0,1(4'/.,(% %
D*18'*:.'%!(7.4*(7*%S.=*%CJG<Jh["RJU%
G+)*1-1(-34'/1:%c">c"#cc$M%C.+,39.:'%
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!!"#"$"#a% j1*==*(%%

#A$%

ha% dGdS%#cc[% %
E'4.'/.,(%D@@*7/3%E*3*'+79%0,1(4'/.,(% %
+#a=*18"4'/M%d#a31;;"Y=3%
9//;VvvHHH"+*+@",+"b;v*.-,v'+79.B*3v=33#a7:"9/:%
C.+,39.:'%

hf% d,4B'==M%l"M%g*+39'-*(M%L"M%C+12*7M%?"M%J9=2,:M%J"M%g*4*+3*(M%X"D"M%5,.7*M%`"R"% %
g+*('/'=%oWd'Q%GY;,31+*%'(4%F9.=49,,4%F'(7*+%.(%NH*4.39%UH.(3% %
!(/"%`"%F'(7*+%$AM%fAaWfA_%

h$% d,(M%G"M%<,4'(M%5"M%5,.7*%`+"M%`"R"%#chh% %
<,+/'=./Q%'@/*+%d'4.,/9*+';Q%@,+%d.(-H,+:%,@%/9*%N7'=;% %
J:"%`"%G;.4*:.,="%#a[M%[#fW[a_%

h_% d,33.M%C"C"M%?'.4*+M%<"%#ccA%
F,::*(/%,(%/9*%F,(/+.21/.,(%,@%X*1/+,(3%/,%/9*%5.,=,-.7'=%G@@*7/%'/%C.+,39.:'%
g.*+7*M%R"J"M%N9.:.)1M%l"M%g+*3/,(M%R"D"M%Z'*/9M%<"M%<'2179.M%&"%#ccA%
d*3;,(3*%/,%/9*%D*//*+%,@%R+3"%d,33.%'(4%?'.4*+%
d'4.'/"%d*3"%#$AM%_c>W_cf%

hA% N'(8'+'('+'Q'('(M%&"M%F9'8+'2,+/QM%d"%#cc_%
F'(7*+%g+*4.3;,3./.,(M%d'4.,3*(3./.B./Q%'(4%/9*%d.38%,@%d'4.'/.,(W.(417*4%F'(7*+3"%
!"%5'78-+,1(4"%
%d'4.'/"%d*3"%#$fM%#a#W#$f%

h[% N7'+'4'B,1M%J"M%C*==*+M%L"M%N8='+M%F"J"M%d*(M%D"M%L9'B.:.M%S"%#cc_%
N*7,(4%<'=.-('(/%X*,;='3:3%.(%D,(-WU*+:%N1+B.B,+3%,@%F9.=49,,4%d9'24,:Q,3'+7,:'%
F'(7*+%[AM%#hA>W#hA[%

hh% N79:./)WS*1*+9'8*M%!"%#cc>%
R*+%K'(4*=%.:%G+8*((/(.33/'(4%62*+%3/,79'3/.379*%N/+'9=*(H.+81(-*(%.:%X.*4+.-4,3.32*+*.79%
!(V%^//,%C1-%N/+'9=*(.(3/./1/%\C+3-"]V%N/+'9=*(*Y;,3./.,(%1(4%W+.3.8,%3,H.*%N.79*+9*./%2*.%4*+%3,-"%
k379'4=,3*(%Z*+H*+/1(-k%B,(%2*3/+'9=/*(%5+*((*=*:*(/*(%.:%J13='(4M%L1/'79/*(%*+3/*==/%.:%
J1@/+'-%4*+%S+*.*(%1(4%C'(3*3/'4/%C':21+-M%5,((M%#cc>M%N"%Z!!!W#WZ!!!Wac%

hc% N9.-*:'/31M%!"M%!/,M%F"M%&':'4'M%X"M%J8.Q':'M%<"M%N'3'8.M%C"%\P2*+3"V%C'++.3,(M%5"]%#cc_%
G@@*7/3%,@%JW5,:2%d'4.'/.,(%,(%/9*%C1:'(%5,4Q%
C'+H,,4%J7'4*:.7%g12=.39*+3M%F91+%#cc_%

c>% N9.:.)1M%l"M&'/,M%C"MN791==M%K"`"%#chh%
D.@*%N;'(%N/14Q%d*;,+/%##M%g'+/%a"%F'(7*+%<,+/'=./Q%.(%/9*%l*'+3%#c_>Wh_%5'3*4%,(%/9*%d*7*(/=Q%
d*B.3*4%R,3*3%\RNhA]%
d'4.'/.,(%G@@*7/3%d*3*'+79%S,1(4'/.,(M%C.+,39.:'M%U*79(.7'=%d*;,+/M%dGdS%Ud%_WhhM%#chh%
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!!"#"$"#a% j1*==*(%%

#A_%

c#% N9.:.)1M%l"M%&'/,M%C"M%N791==M%K"`"M%C,*=M%R"L"%#cca% %
N/14.*3%,@%/9*%<,+/'=./Q%,@%/9*%J/,:.7%5,:2%N1+B.B,+3"%d*;,+/%c"%<,+/'=./Q%#c_>W#ch_V%g'+/%f"%
X,(7'(7*+%<,+/'=./Q%2'3*4%,(%/9*%d*B.3*4%R,3*3%\RNhA]%%
d'4.'/"%d*3"%#f>M%a$cWaAA%

ca% N9,+*M%d"G"M%J=2*+/M%d"G"M%g'3/*+('78M%5"N"%#c[A% %
S,==,HW1;%N1+B*Q%N/14Q%,@%g'/.*(/3%U+*'/*4%2Q%oW+'Q%G;.='/.,(%@,+%U.(*'%F';./.3% %
J+79"%G(B.+,("%C*'=/9%f#M%a#Wah#%

cf% N91M%o"^"M%L',M%l"U"M%5+.(/,(M%D"J"M%D.(*/M%<"N"M%U1M%`"U"M%?9*(-M%K"M%S+'1:*(.%`+"M%`"S"%#chh%
J%g,;1='/.,(W5'3*4%F'3*WF,(/+,=%N/14Q%,@%F9.=49,,4%D*18*:.'%.(%N9'(-9'.% %
F'(7*+%AaM%Af_WA$$%

c$% N91M%o"^"M%d*':'(M%L"C"M%D':;8.(M%5"M%N'/9*+M%C"X"M%g*(4*+-+'33M%U"K"M%d,2.3,(M%D"D"%#cc$%
J33,7.'/.,(%,@%g'/*+('=%R.'-(,3/.7%oWd'Q%GY;,31+*%H./9%d.38%,@%!(@'(/%D*18*:.'% %
F'(7*+%G;.4*:"M%5.,:'+8"%r%g+*B"%fM%A$_WA_f%

c_% N.:;3,(M%F"D"M%C*:;*=:'((M%D"C"M%S1==*+M%D"<"%#c__% %
X*,;='3.'%.(%F9.=4+*(%U+*'/*4%H./9%oWd'Q3%.(%!(@'(7Q%@,+%U9Q:.7%G(='+-*:*(/% %
d'4.,=,-Q%A$M%h$>Wh$_%

cA% N.:;3,(M%F"D"M%C*:;*=:'((M%D"C"%#c_[% %
U9*%J33,7.'/.,(%,@%U1:,+3%'(4%d,*(/-*(Wd'Q%U+*'/:*(/%,@%/9*%U9,+'Y%.(%!(@'(7Q%%
F'(7*+%#>M%$aW_A%

c[% N,+'9'(M%U"%#chh%%
N1.7.4*M%N*=*7/.,(M%'(4%JW5,:2%N1+B.B,+3%
D'(7*/%!M%###>W####%

ch% N,+'9'(M%U"M%d,2*+/3M%g"`"%#ccf% %
F9.=49,,4%F'(7*+%'(4%g'/*+('=%GY;,31+*%/,%!,(.).(-%d'4.'/.,(V%g+*=.:.('+Q%S.(4.(-3%S+,:%/9*%
^Y@,+4%N1+B*Q%,@%F9.=49,,4%F'(7*+3% %
J:*+"%`"%!(4"%<*4"%afM%f$fWf_$%

cc% NN&%#cc_%
9/+'9=*()791/):,::.33.,(%
N/*==1(-('9:*%4*+%NN&%)1:%5*./+'-%B,(%C"%&1(.M%<'+21+-%wL*@09+41(-%4*+%L*31(49*./%41+79%
N/+'9=1(-%4*3%FJNU^dx%
#fa"%N./)1(-%4*+%NN&%':%aa">c"#cc_%

%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%
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#AA%

#>>% N/*H'+/M%J"%#cc[%
F'(7*+%G@@*7/3%,@%S*/'=%!++'4.'/.,(%W%F,:;'+.3,(3%2*/H**(%^Y@,+4%N1+B*Q%,@%F9.=49,,4%F'(7*+%
4'/'%'(4%JW2,:2%4'/'%
!(V%N79:./)WS*1*+9'8*M%!"M%D*(-@*=4*+M%G"%\C+3-"]V%#>>%`'9+*%dE(/-*(V%<*4.).(.379*%
N/+'9=*(2*='3/1(-%W%5*H*+/1(-%4*3%d.3.8,3M%U9,:'3%R*+3**M%N/+'9=*(/*=*YM%5*+=.(M%#cc[M%N"%
hh@@"%

#>#% N/*H'+/M%J"<"M%&(*'=*M%L"K"%#c[>%
J-*WR.3/+.21/.,(%,@%F'(7*+3%F'13*4%2Q%^23/*/+.7%oWd'Q3%'(4%/9*.+%d*=*B'(7*%/,%F'(7*+%D'/*(/%
g*+.,43%
D'(7*/%$Wh%

#>a% N/*H'+/M%J"<"M%&(*'=*M%L"K"%#chc%
JW5,:2%N1+B.B,+3%'3%'%N,1+7*%,@%F'(7*+%d.38%G3/.:'/*3V%F,(@.+:'/.,(%,@%N13;*7/*4%5.'3%
!(V%5'B*+3/,78M%&"S"M%N/'/9*+M%`"K"%\C+3-"]V%D,H%R,3*%d'4.'/.,(V%5.,=,-.7'=%5'3*3%,@%d.38%
J33*33:*(/M%U'Q=,+%r%S+'(7.3M%D,(4,(M%X*H%l,+8M%g9.='4*=;9.'M%#chcM%N"%f_$%@@"%

#>f% N/*H'+/M%J"<"M%&(*'=*M%L"K"%#cc>%
JW5,:2%d'4.'/.,(%'(4%GB.4*(7*%,@%D'/*%G@@*7/3%,/9*+%/9'(%F'(7*+%
C*'=/9%g9Q3"%_hM%[acW[f_%

#>$% N/*H'+/M%J"<"M%&(*'=*M%L"K"%#ccf%
JW5,:2%N1+B.B,+3V%S1+/9*+%GB.4*(7*%,@%D'/*%G@@*7/3%,@%G'+=Q%R*'/93%
C*'=/9%g9Q3"%A$M%$A[W$[a%

#>_% N/*H'+/M%J"M%K*22M%`"%M%C*H.//M%R"%#c_h%
J%N1+B*Q%,@%F9.=49,,4%<'=.-('(7.*3%
5<`%.M%#$c_W#_>h%

#>A% N/+':M%R"^"M%N;,3/,M%d"M%g+*3/,(M%R"M%J2+'9':3,(M%N"M%C,(4'M%U"M%JH'M%J"J"%#cca%
N/'2=*%F9+,:,3,:*%J2*++'/.,(3%':,(-%JW2,:2%N1+B.B,+3V%J(%I;4'/*%
d'4.'/.,(%G@@*7/3%d*3*'+79%S,1(4'/.,(M%C.+,39.:'M%U*79(.7'=%d*;,+/M%#ccaM%dGdS%Ud%#fWca%

#>[% N/+'1:*M%U"%#cc_%
C.-9WG(*+-Q%L'::'%d'Q3%.(%C.+,39.:'%'(4%X'-'3'8.V%!:;=.7'/.,(3%@,+%d.38%'(4%Hd%
C*'=/9%g9Q3"%AcM%c_$Wc_A%

#>h% N/+'1:*M%U"M%C'++.3M%D"`"M%<'+79*//.M%J"J"M%G-2*+/M%N"R"%#cc$%
X*1/+,(3%F,(@.+:*4%.(%X'-'3'8.%'(4%'/%/9*%J+:Q%g1=3*4%d'4.'/.,(%S'7.=./QV%!:;=.7'/.,(3%@,+%
C.+,39.:'%
d'4.'/"%d*3"%#fhM%#cfWa>>%



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

!!"#"$"#a% j1*==*(%%

#A[%

#>c% N/+*@@*+M%F"%#cc_%
&1+)@'331(-%4*3%g,3./.,(3;';.*+*3%)1+%5*H*+/1(-%4*+%2.,=,-.379*(%K.+83':8*./%B,(%
X*1/+,(*(3/+'9=1(-%
<'(138+.;/M%G33*(%

##>% U9,:;3,(M%R"G"M%<'2179.M%&"M%d,(M%G"M%N,4'M%<"M%U,81('-'M%<"M%^79.812,M%N"M%N1-.:,/,M%N"M%
!8*4'M%U"M%U*+'3'8.M%<"M%!)1:.M%N"M%g+*3/,(M%R"D"%#ccav#cc$%
F'(7*+%!(7.4*(7*%.(%J/,:.7%5,:2%N1+B.B,+3"%g'+/%!!V%N,=.4%U1:,+3M%#c_hW#ch[%
d'4.'/.,(%G@@*7/3%d*3*'+79%S,1(4'/.,(M%C.+,39.:'M%U*79(.7'=%d*;,+/M%#ccaM%dGdS%Ud%_Wca%
d'4.'/"%d*3"%#f[%\#cc$]M%N#[WNA[%

###% U,:,('-'M%<"M%<'/31,M%U"M%F'+/*+M%d"D"M%5*((*//M%`"<"M%&1+.Q':'M%&"M%!:'('8'M%S"M%&131:.M%N"M%
<'2179.M%&"M%&1+':,/,M%J"M%&':'4'M%X"M%!79.:'+1M%<"M%g.37.,//'M%J"Z"M%S.(79M%N"F"%#cc#% %
R.@@*+*(/.'=%G@@*7/3%,@%J/,:.7%5,:2%!++'4.'/.,(%.(%!(417.(-%<'b,+%D*18*:.'%UQ;*3V%J('=Q3*3%,@%
^;*(W7./Q%F'3*3%!(7=14.(-%/9*%D.@*%N;'(%F,9,+/%5'3*4%1;,(%I;4'/*4%R.'-(,3/.7%NQ3/*:3%'(4%
/9*%R,3.:*/+Q%NQ3/*:%#chA%\RNhA]% %
U*79(.7'=%d*;,+/%N*+.*3%Ud%cWc#M%dGdSM%C.+,39.:'M%#cc#%

##a% U,Q,,8'M%G"U"M%g.@*+M%`"K"M%C*:;*=:'((M%D"C"%#cAf% %
X*,;='3:3%.(%F9.=4+*(%U+*'/*4%H./9%o%d'Q3%@,+%U9Q:.7%G(='+-*:*(/"%!!!"%F=.(.7'=%R*37+.;/.,(%,@%
F'3*3% %
`"%X'/="%F'(7*+%!(3/"%f#M%#f[cW#$>_%

##f% IXNFGJd%#ccf%
Z(./*4%Q'/.,(3%97.*(/.@.7%Y,::.//**%,(%/9*%D@@*7/3%,@%N/,:.7%E'4.'/.,(%
N,1+7*3M%G@@*7/3%'(4%d.383%,@%!,(.).(-%d'4.'/.,(%
IXNFGJd%#ccf%d*;,+/%/,%/9*%L*(*+'=%J33*:2=QM%H./9%N7.*(/.@.7%J((*Y*3%
I(./*4%X'/.,(3M%X*H%l,+8M%#ccf%

##$% IXNFGJd%#cc$%
Z(./*4%Q'/.,(3%97.*(/.@.7%Y,::.//**%,(%/9*%D@@*7/3%,@%N/,:.7%E'4.'/.,(%
N,1+7*3M%G@@*7/3%'(4%d.383%,@%!,(.).(-%d'4.'/.,(%
IXNFGJd%#ccf%d*;,+/%/,%/9*%L*(*+'=%J33*:2=QM%H./9%N7.*(/.@.7%J((*Y*3%
I(./*4%X'/.,(3M%X*H%l,+8M%#cc$%

##_% B'(%&'.78M%L"M%<1/9M%C"M%&'1=M%J"M%!::.79M%C"M%D.*2*+:'(M%R"M%D,+*()M%R"M%D,+*()M%K"M%D69+3M%C"M%
N79**+M%&"GVM%K'-(*+M%L"M%K*-*(*+M%&"M%K*379M%C"%#chf%
d*7*(/%d*31=/3%,@%/9*%L*+:'(%U9,+,/+'3/%N/14Q%W%G;.4*:.,=,-.7'=%d*31=/3%'(4%R,3*%G@@*7/%
d*='/.,(39.;3%.(%U9,+,/+'3/%g'/.*(/3%
C*'=/9%g9Q3"%$$M%N1;;="%#M%accWf>A%

##A% K*.33M%C"J"M%R'+2QM%N"F"M%S*'+(M%U"M%R,==M%d"%#cc_%
D*18*:.'%<,+/'=./Q%'@/*+%oWd'Q%U+*'/:*(/%@,+%J(8Q=,3.(-%N;,(4Q=./.3%
d'4.'/"%d*3"%#$aM%#W##%



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

!!"#"$"#a% j1*==*(%%

#Ah%

##[% K+.-9/M%G"L"%#cc_% %
U9*%g'/9,-*(*3.3%,@%D*18'*:.'% %
!(V%C*(4+QM%`"C"M%D,+4M%5"!"%\C+3-"]V%d'4.'/.,(%U,Y.7,=,-QV%5,(*%:'++,H%'(4%=*18'*:.'% %
U'Q=,+%r%S+'(7.3M%D,(4,(%#cc_M%N"%a$_@@"%

##h% l':':,/,M%^"M%J(/,81M%N"M%d133*==M%K"`"M%S1b./'M%N"M%N'H'4'M%N"%#chA% %
<*4.7'=%oWd'Q%GY;,31+*%R,3*3%'3%'%g,33.2=*%F,(/':.('(/%,@%J/,:.7%5,:2%R,3*3%
d'4.'/.,(%G@@*7/3%d*3*'+79%S,1(4'/.,(M%C.+,39.:'M%U*79(.7'=%d*;,+/M%dGdS%Ud%#AWhA%

##c% l,39.:,/,M%l"%#cc_%
<,+/'=./Q%d'/*3%'(4%F'(7*+%!(7.4*(7*%.(%g+*('/'==Q%GY;,3*4%J/,:.7%5,:2%N1+B.B,+3%
!(V%phcqM%N"%afc%@@"%

#a>% l,39.:,/,M%l"%#cc_%
F'(7*+%!(7.4*(7*%'(4%<,+/'=./Q%d'/*3%':,(-%/9*%^@@3;+.(-%,@%J/,:.7%5,:2%N1+B.B,+3%
!(V%phcqM%N"%f$c%@@"%

#a#% l,39.:,/,M%l"M%&'/,M%C"M%N791==M%K"`"%#chh%
d.38%,@%F'(7*+%':,(-%F9.=4+*(%GY;,3*4%.(%1/*+,%/,%JW5,:2%d'4.'/.,(3M%#c_>Wh$%
D'(7*/%!!M%AA_WAAc%

#aa% l,39.:,/,M%l"M%N791==M%K"`"M%&'/,M%C"M%X**=M%`"Z"%#cc#%
<,+/'=./Q%':,(-%/9*%^@@3;+.(-%\S#]%,@%J/,:.7%5,:2%N1+B.B,+3M%#c$AWh_%
d'4.'/.,(%G@@*7/3%d*3*'+79%S,1(4'/.,(M%C.+,39.:'M%U*79(.7'=%d*;,+/M%dGdS%Ud%#Wc#%

#af% ?'.4*+M<"%#cc#%
GB.4*(7*%,@%'%X*1/+,(%d5G%,@%[>%\±_>]%@,+%N,=.4WU1:,+%!(417/.,(%'/%C.+,39.:'%'(4%X'-'3'8.%
'(4%./3%!:;=.7'/.,(3%@,+%J33*33.(-%/9*%G@@*7/.B*%X*1/+,(%j1'=./Q%S'7/,+%
C*'=/9%g9Q3.73%A#M%Af#WAfA%



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

!!"#"$"#>% !(4*?%

#@B%

!!"#"$"#%& !'()*&

C==*%D/.79E,+/*%2*).*9*(%3.79F%3,E*./%(.79/%'134+678=.79%*.(*%'(4*+*%G1:,+'+/%'(-*H69+/%E.+4F%'1H%4.*%

I*180:.*"%

+ 

χJ%H6+%KLM%%BN%

, 

'23,=1/*%+.38%%#O%
− C=/*+%CG5%%JN%
− P*379=*79/%%J#%
− 3,=.4*%G1:,+*%%#O%

'23,=1/*%+.38Q<,4*==%%$AR%BN%

C&S%&+6::*=%%#J%

CI%
− D/+'9=*(/9*+';.*%M+E'793*(*+%%#>$R%#>O%
− GDMQMHH*8/%%TBR%AN%

'=8U=.*+*(4*%D123/'()*(%VE*.//1:,+%%#$J%

CII%%!"#$#%&'($%CWII%%!"#$#%&'($%CI%
− C/'?.'%/*='(-.*7/.'3.'%%@T%
− X.'-(,3*(+*Y.3.,(%%#T%
− X,3.3E.+81(-381+Y*%%B#R%BJR%BAR%BBR%#NN%
− Z*9=4.'-(,3*%%@O%
− P*379=*79/%%J#%
− &.(4%D/+'9=*(/9*+';.*%%#J>R%#J$R%#JA%
− &.(4%VE*.//1:,+%%#$$%
− ;+08,()*;/.,(*==*%[\(/-*(4.'-(,3/.8%%#NBR%

##NR%###%
− ;+0('/'=*%D/+'9=*(2*='3/1(-%%$J%
− [5S%W*1/+,(*(%%B#%
− D/+'9=*(/9*+';.*%

− M+E'793*(*%%#>NR%#>$%
− &.(4*3'=/*+%%#JA%
− D01-=.(-3'=/*+%%#J>R%#J$%

− GDMQMHH*8/%%ANR%A#R%A@R%AT%
− ]*+4,;;*=1(-34,3.3%%BO%
− VE*.//1:,+%

− M+E'793*(*+%%#$#%
− &.(4%%#$$%

C==*+-.*%;+,:,Y.*+/%8.(4=.79*%I*180:.*%%@AR%TN%

C=;9'/*.=79*(%%#>A%

C=/*+%CG5%%!"#$#%&'($%&.(4%
− ^%#O%_'9+*%X,3.3E.+81(-381+Y*%%B>R%B$R%#NN%
− `%>O%_'9+*%Z+'1*(%X,3.3E.+81(-381+Y*%%BO%
− JNQ@N%_'9+*%X,3.3E.+81(-381+Y*%%B@%
− a<I%

− +*='/.Y*%+.38%%JO%
− ]*+4,;;*=1(-34,3.3%%J$%

− !().4*()%%JN%
− +*='/.Y*%+.38%a<I%%JO%
− ]*+4,;;*=1(-34,3.3%a<I%%J$%

C<I%%!"#$#%&'($%CWII%%!"#$#%&'($%CI%%!"#$#%
&'($%<I%

− C=/*+%CG5%%JN%
− C(*1;=,.4.*%%>@%
− a9*:,/9*+';.*%%#$$R%#$O%

− I'/*())*./%%#$$R%#$O%
− a9+,:,3,:*('2*++'/.,(*(%%>O%
− X.'-(,3*(+*Y.3.,(%%#T%
− X,3.3E.+81(-3H=079*%%B$%
− X,3.3E.+81(-381+Y*%%J#R%B#R%BJR%BAR%BBR%#NN%
− P*379=*79/%%J#%
− &.(4%D/+'9=*(/9*+';.*%%#J$R%#JA%
− I'/*())*./%

− `>O%_'9+*%%JT%
− a9*:,/9*+';.*%%#$$R%#$O%

− W*1/+,(*(%%#$N%
− ;+08,()*;/.,(*==*%[\(/-*(4.'-(,3/.8%%#NBR%

###%
− ;+0('/'=*%D/+'9=*(2*='3/1(-%%$J%
− [5S%W*1/+,(*(%%B#R%#$N%
− D/+'9=*(/9*+';.*%

− M+E'793*(*%%#JBR%#>NR%#>#R%#>>R%#>$%
− &.(4*3'=/*+%%#JA%
− D01-=.(-3'=/*+%%#J$%

− D12/U;*(%%>>%
− GDMQMHH*8/%%TBR%A>R%A$R%AO%

CWII%



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

!!"#"$"#>% !(4*?%

#TN%

− ;+08,()*;/.,(*==*%[\(/-*(4.'-(,3/.8%%#NBR%
##N%

− D/+'9=*(/9*+';.*%M+E'793*(*+%%#>@%
− VE*.//1:,+%

− M+E'793*(*+%%#$#%
− &.(4%%#$$%

C/'?.'%/*='(-.*7/'3.'%%@T%

CGI%%@T%
− X.'-(,3*(+*Y.3.,(%%#T%
− b.+,39.:'%%J#%
− W'-'3'8.%%J#%

C/,:2,:2*(,;H*+%
− aII%%J#%
− X,3.:*/+.*%%!"#$#%XDA@%
− X,3.3E.+81(-381+Y*%<,+/'=./0/%%TJ%
− b''+)*==*(=*180:.*%%J#%
− !().4*()%#BONQ#BAT%%#A%
− &.(4%M.(H=1cH'8/,+*(%%$N%
− <XD%%J#%
− <,+/'=./0/%

− #BONQ#BBN%%J@%
− X,3.3E.+81(-381+Y*%%TJ%
− d1(-*%&.(4*+%#BONQ#BBJ%%JT%

− ;+08,()*;/.,(*==*%D/+'9=*(2*='3/1(-%%$$%
− ;+0('/'=*%D/+'9=*(2*='3/1(-%%$#%
− [\(/-*(4.'-(,3/.8%%$#%
− D*=23/:,+4%%@>%
− D*=*8/.,(%%@J%
− 3,).,\8,(,:.379*%Z'8/,+*(%%$O%
− S*+/%4*+%X'/*(%%#T%

'//+.21/'2=*%+.38%%#O%
− 3,=.4*%G1:,+*%%#O%

- 

5M![%]%
− X,3.3E.+81(-381+Y*%%B$R%#NN%
− +*='/.Y*%+.38%%#NNR%#$N%

2*+1H=.79*%M?;,3./.,(%%$N%

2*+1H=.79*%D/+'9=*(2*='3/1(-%%#$%
− H=.*-*(4*3%e*+3,('=%%#$N%
− ;+08,()*;/.,(*==*%D/+'9=*(2*='3/1(-%%#NB%

2.,=,-.379*%X,3.:*/+.*%XDA@%%OB%

. 

a9*:,/9*+';.*%VE*.//1:,+%%#$#%

a9+,:,3,:*('2*++'/.,(*(%
− C<I%%>O%
− 2.,=,-.379*%X,3.:*/+.*%XDA@%%OB%
− XDA@%%OB%

a./UQMHH*8/%%JT%
− a<I%%J#%
− W*1/+,(*(%%OAR%AB%

aI%D/+'9=*(/9*+';.*%M+E'793*(*+%%#>@%

aII%%@T%
− C/,:2,:2*(,;H*+%%J#%
− X.'-(,3*(+*Y.3.,(%%#A%
− D/+'9=*(/9*+';.*%M+E'793*(*+%%#>NR%#>#R%

#>>R%#>OR%#>@%
− G[a%%TJ%

a<I%%!"#$#%&'($%aI%
− C=/*+%CG5%

− +*='/.Y*%+.38%%JO%
− ]*+4,;;*=1(-34,3.3%%J$%

− C/,:2,:2*(,;H*+%%#>T%
− a./UQMHH*8/%%J#%
− X.'-(,3*(+*Y.3.,(%%#T%
− X,3.3E.+81(-381+Y*%%B#R%BJR%BAR%BBR%#NN%
− P*379=*79/%%J#%

− ]*+4,;;*=1(-34,3.3%%J$%
− &.(4%

− D/+'9=*(/9*+';.*%%#J$R%#JA%
− ]*+4,;;*=1(-34,3.3%%J@%

− e9.='4*=;9.'%a9+,:,3,:%%>J%
− [5S%W*1/+,(*(%%B#%
− +*='/.Y*%+.38%%J>R%ON%

− C=/*+%CG5%%JO%
− [\(/-*(4.'-(,3/.8%%#>@R%#>T%
− D/+'9=*(/9*+';.*%

− M+E'793*(*%%#>NR%#>#R%#>>R%#>$R%#>O%
− &.(4*3'=/*+%%#JA%
− D01-=.(-3'=/*+%%#J$%

− GDMQMHH*8/%%TAR%A#R%AJR%A>%
− ]*+4,;;*=1(-34,3.3%%J>R%J$R%O#%

− C=/*+%CG5%%J$%
− P*379=*79/%%J$%
− &.(4%%J@%



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

!!"#"$"#>% !(4*?%

#T#%

− VE*.//1:,+%%#$#%

/ 

XX[%<,+/'=./0/33/'/.3/.8%%@O%

X.'-(,3*(+*Y.3.,(%%#TR%@O%

X,3.:*/+.*%C/,:2,:2*(,;H*+%%!"#$#%XDA@%

X,3.3E.+81(-381+Y*%%J#%
− CII%%B#R%BJR%BAR%BBR%#NN%
− C=/*+%CG5%^%#O%_'9+*%%B>R%B$R%#NN%
− C=/*+%CG5%`%>O%_'9+*%Z+'1*(%%BO%
− C=/*+%CG5%JNQ@N%_'9+*%%B@%
− C<I%%J#R%B#R%BJR%BAR%BBR%#NN%
− 5M![%]%%#NN%
− a<I%%B#R%BJR%BAR%BBR%#NN%
− a1/,HH%9,9*+%X,3*(%%@NR%@#%
− 9,9*%X,3*(%%OB%

− a1/,HH%%@NR%@#%
− &.(4%%JA%
− &1+Y*('(;'331(-%<*/9,4.8%%BN%
− =.(*'+*%%J#%
− =.(*'+*%&,:;,(*(/*%%O@R%OT%
− f1'4+'/.379*%&,:;,(*(/*%%J#R%O@R%OTR%B#R%

B>%
− g(3.79*+9*./%4*+%X,3.3%%@N%

XDA@%%O$%
− 2.,=,-.379*%X,3.:*/+.*%%OB%
− P'::'3/+'9=*(4,3.3%W'-'3'8.%%JTR%OB%
− W*1/+,(*(%%OO%
− W*1/+,(*(4,3.3%%OAR%OB%
− g(3.79*+9*./%4*+%X,3.3%%@N%

0 

*++*.79/*3%I*2*(3'=/*+%%$T%

M+U/9+,=*180:.*%
− C=;9'/*.=79*(%%#>A%
− C/,:2,:2*(,;H*+%%>>%
− G9,+,/+'3/%%#>A%

*?7*33%'23,=1/*%+.38%%!"#$#%'23,=1/*%+.38%

*?7*33%+*='/.Y*%+.38%%!"#$#%+*='/.Y*%+.38%

M?;,3./.,(%
− 2*+1H=.79*%%!"#$#%2*+1H=.79*%M?;,3./.,(%

1 

ZC5%%!"#$#%X.'-(,3*(+*Y.3.,(%

H=.*-*(4*3%e*+3,('=%%#$N%

2 

P'::'3/+'9=1(-%4*+%C/,:2,:2*(%[5S%%O$%

-*(*/.379*%e+04.3;,3./.,(%%@TR%@A%
− ;+04.8/.Y*%<*+8:'=*%%@AR%@BR%TN%
− G[a%

− */9(.379*%P+1;;*(%%T$R%TO%
− ]*+-=*.79%:./%IDD%%TJ%

− ]*+4,;;*=1(-34,3.3%%TN%
− ]*+-=*.79%IDDLG[a%%TJ%

P*379=*79/%
− '23,=1/*%+.38%%J#%
− CII%%J#%
− C<I%%J#%
− a<I%%J#%

− ]*+4,;;*=1(-34,3.3%%J$%
− !().4*()%%J#%
− +*='/.Y*%+.38%%J#%
− ]*+4,;;*=1(-34,3.3%

− a<I%%J$%

3 

b''+)*==*(=*180:.*%C/,:2,:2*(,;H*+%%J#%

b0:'(-.,:/9*+';.*%%!"#$#%D/+'9=*(/9*+';.*%
D01-=.(-3'=/*+%

b*'=/9UQ;,;1='/.,(QMHH*8/%%@$R%TJ%

b.+,39.:'%%!"#$#%'179%a./UQMHH*8/%%!"#$#%&'($%
C/,:2,:2*(,;H*+%

− CGI%%J#%

! 

!(4.8'/,+%H6+%D/+'9=*(2*='3/1(-%%#O%

!(H*8/.,(%
− 8,(81++.*+*(4*%<,+/'=./0/%%#NBR%##B%
− ;+,:,Y.*+/%8.(4=.79*%I*180:.*%%@AR%@B%

!().4*()%
− C=/*+%CG5%%JN%
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