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)3,($%3L%PH//B%!"(%!"##$%%N*0'.0%,#.(%3L%)"*+,-.#!,!/01*2,*3*%5$0)'#.%R3$$(.@7>%R3@7:%

"'$%'%0)'.$&3$3.%#.$()0#3.%#.%0"(%L#)$0%(G3.%3L%&'((%5P*&&,(N(.0')2%_#4B%P=I:B%b(%

*$(-%!"##$%%'$%'%L*.F0#3.',,2%-(L(F0#T(%N*0'.0%3L%PH//>%+(F'*$(%.3%&'((/0)'.$F)#&0$%

J()(%-(0(F0(-% #.% 0"#$%N*0'.0%&,'.0$%5_#4B%8I>%P*&&,(N(.0')2%_#4B%P6I:B%!"(%N*0'.0%

!"##$%%4)(J%.3)N',,2%'.-%0"()(%J'$%.3%-#LL()(.F(%#.%0"(%&)#N')2%)330%,(.40"%3)%$"330%

L)($"%J(#4"0%+(0J((.%R3@7%'.-%!"##$%/5P*&&,(N(.0')2%_#4B%P=Q>%1:B%I,$3>%0"(%!"##$%/

N*0'.0%4)3J.%*.-()%.3)N',%F3.-#0#3.$%$"3J(-%.3%-#LL()(.F(% #.% 0"(% )330%"'#)% ,(.40"%

F3N&')(-%03%R3@7%5_#4B%6I:B!
%

#../!7&0-!().1N&/0.1!01!)"((23!914(-!$0*4(60'0(1/!'.140/0.12!02!&//(19&/(4! !
X.% F3.0)'$0% 03% )($*,0$% L3*.-%*.-()%.3)N',% F3.-#0#3.$>% 0"(% ,(.40"%3L% &)#N')2% )330$%3L%

!"##$%%J'$%69g%$"3)0()%0"'.%0"'0%3L%R3@7%J"(.%4)3J.%*.-()%/#@-(L#F#(.0%F3.-#0#3.$%

L3)%6<%-%5_#4B%6Q:B%X0%#$%V.3J.%0"'0%0"(%.*N+()%'.-%,(.40"%3L%)330%"'#)$%#.%T')#3*$%&,'.0$%

')(% #.F)('$(-% N')V(-,2% *.-()% /#@-(L#F#(.0% F3.-#0#3.$% 5_3("$(% '.-% U*.4V% 8A<D>%

O'"33.#'% (0% ',B% 6778>% ['% (0% ',B% 6778:B% S.-()% /#@-(L#F#(.0% F3.-#0#3.$>% PH//%

(G&)($$#3.%J'$%#.F)('$(-%'.-%-(0(F0(-%#.%)330%"'#)$%'$%N(.0#3.(-%'+3T(B%!"*$>%J(%

'$$*N(-% 0"'0% PH//% #$% #.T3,T(-% #.% 0"(% &"2$#3,34#F',% &)3F($$($% 0"'0% &)3N30(% 0"(%

-(T(,3&N(.0%'.-%(,3.4'0#3.%3L%)330%"'#)$B!
% % % !"(.>%J(%F3N&')(-%0"(%,(.40"%3L%)330%"'#)$%3L%R3@7%'.-%!"##$%%*.-()%/#@-(L#F#(.0%

F3.-#0#3.$B%!"(%)330%"'#)%,(.40"%)('F"(-%'%N'G#N*N%'0%D%NN%L)3N%0"(%)330%0#&%#.%+30"%

,#.($%5P*&&,(N(.0')2%_#4B%P;:B%!"(%'T()'4(%,(.40"%3L%N'0*)(%)330%"'#)$%3L%R3@7%J'$%

7B<%NNB%!"(%!"##$%%)330%"'#)$%57B;%NN%#.%,(.40":%J()(%D?g%$"3)0()%0"'.%0"(%R3@7%)330%

"'#)$%5_#4B%6I:B%!"()(%J'$%.3%N')V(-%-#LL()(.F(%#.%0"(%-#$0)#+*0#3.%3L%)330%"'#)%-(.$#02%

5-'0'% .30% $"3J.:B% X.% '--#0#3.% 03% 0"(% ,($$% &)3.3*.F(-% (."'.F(N(.0% 3L% )330% "'#)%

(,3.4'0#3.% #.%!"##$%>% +(.0% '.-%-)33&#.4% )330% "'#)$%J()(% L)(`*(.0,2% 3+$()T(-%'0% 0"(%

*&&()%)(4#3.$%3L%8;%NN%'.-%L')0"()%L)3N%0"(%)330%0#&%5_#4B%61:B% %

% % % _3)%F3.L#)N'0#3.>%J(%#.0)3-*F(-%0"(%&'((%4(.(%#.03%0"(%!"##$%%+'FV4)3*.-%*.-()%

0"(%F3.0)3,%3L%0"(%&'((%&)3N30()B%X.%L#T(%#.-(&(.-(.0%F3N&,(N(.0'0#3.%,#.($>%*.-()%

/#@-(L#F#(.0% F3.-#0#3.$>% 0"(% )330% "'#)% ,(.40">% &)#N')2% )330% ,(.40">% '.-% $"330% L)($"%

J(#4"0>%J()(%)(F3T()(-%03% 0"(%T',*($%3L%R3@7%5P*&&,(N(.0')2%_#4B%P?I>%1>%M:B%!"(%
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.*N+()% 3L% +(.0% 3)% -)33&#.4% )330% "'#)$% #.% 0"($(% F3N&,(N(.0'0#3.% ,#.($% J'$% ',$3%

-(F)('$(-% 5P*&&,(N(.0')2% _#4B% P?Q:B% !"(% )($*,0$% $*44($0% 0"'0% 0"(% &"(.302&($%

3+$()T(-% #.% !"##$%% *.-()% /#@-(L#F#(.0% F3.-#0#3.$% J()(% F'*$(-% +2% 0"(% ,'FV% 3L% '%

L*.F0#3.',%&'((%4(.(B%

%

$7(1./F,(!.6!)"((23!&6/(-!(/7F)(1(!/-(&/5(1/! !
!"(%'+3T(@N(.0#3.(-% )($*,0$% ,(-% *$% 03% #.T($0#4'0(%J"#F"%&"2$#3,34#F',% (,(N(.0$% 3L%

/#@-(L#F#(.0%F3.-#0#3.$%3)%(N()4(.0%(,3.4'0#3.%3L%)330%"'#)$%')(%)(,'0(-%-#)(F0,2%03%0"(%

#.-*F0#3.%'.-%)3,(%3L%PH//B%XL%PH//%#$%0#4"0,2%)(,'0(-%03%0"(%(N()4(.0%(,3.4'0#3.%3L%

)330%"'#)$>%0"(%&"(.302&(%$"3*,-%+(%3+$()T(-%)(4')-,($$%3L%/#%'T'#,'+#,#02B%!"()(L3)(>%

J(% '00(N&0(-% 03% F3N&')(% 0"(% )330% "'#)$% 3L% R3@7% '.-% !"##$%% &,'.0$% 'L0()% (0"2,(.(%

0)('0N(.0>%J"#F"%#$%V.3J.%03%(."'.F(%0"(%L3)N'0#3.%'.-%(,3.4'0#3.%3L%)330%"'#)$%5/#00$%

(0%',B%8AA<>%M3,'.%6778:B%IL0()%(0"2,(.(%0)('0N(.0>%0"(%,(.40"%3L%N'0*)(%)330%"'#)$%3L%

!"##$%% J'$% 6Ag% $"3)0()% 0"'.% )330% "'#)$% 3L% R3@7% 5P*&&,(N(.0')2% _#4B% P9I:B%

_*)0"()N3)(>%N3$0%)330%"'#)$%'0%0"(%*&&()%8;@NN%)(4#3.%L)3N%0"(%)330%0#&%J()(%+(.0>%'%

&"(.302&(%N#N#FV#.4%)330%"'#)$%4)3J.%*.-()%/#@-(L#F#(.0%F3.-#0#3.$%5P*&&,(N(.0')2%

_#4B%P9Q:B%!"($(%)($*,0$%$*44($0(-%0"'0%PH//%#$%$3N("3J%#.T3,T(-%#.%(,3.4'0#3.%'.-%

N'#.0(.'.F(%3L%0"(%$0)*F0*)(%3L%)330%"'#)$>%J"#F"%')(%(N()4(.0,2%(,3.4'0(-B!
%

)"((23!-../!7&0-2!27.+!1('-.202!914(-!$0*4(60'0(1/!'.140/0.12! !
H330$% 3L% R3@7% '.-% !"##$%% J()(% $0'#.(-% J#0"% &)3&#-#*N% #3-#-(% 5/X:>% J"#F"% #$% '%

N(N+)'.(@#N&()N('+,(% L,*3)($F(.0% -2(% 0"'0% #$% *$(-% L3)% F(,,%J',,% $0'#.#.4% '.-% 0"'0%

',$3%',,3J$%0"(%-#$0#.F0#3.%+(0J((.%,#T(%'.-%-('-%F(,,$B%H330$%'.-%)330%"'#)$%3L%+30"%

R3@7%'.-%!"##$%%J()(%.3)N',%*.-()%/#@$*LL#F#(.0%F3.-#0#3.$>%$#.F(%3.,2%F(,,%J',,$%J()(%

/X@$0'#.(-%5_#4B%6M:B%b"#,(%',N3$0%',,% 0"(%)330%"'#)%F(,,$%3L%!"##$%%'+$3)+(-%0"(%-2(%

*.-()%/#@-(L#F#(.0%F3.-#0#3.$>%N3$0%3L%0"(%R3@7%)330%"'#)%F(,,$%-#-%.30%5_#4B%6\:B%!"#$%

)($*,0% #.-#F'0(-% 0"'0% .(F)3$#$% 3FF*)$% #.% )330% "'#)$% 3L% !"##$%% *.-()% /#@-(L#F#(.0%

F3.-#0#3.$B% !
%

"((42!.6!)"((23!&-(!4(6('/03(! !
1')(L*,%3+$()T'0#3.%3L%&"(.302&(%-*)#.4%0"(%J"3,(%&,'.0%,#L(%F2F,(%)(T(',(-%0"'0%!"##$%/

$((-$%')(%-')V%+)3J.%'.-%J#0"()(->%(T(.%J"(.%F3,,(F0(-%L)3N%&,'.0$%F*,0#T'0(-%*.-()%
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$0'.-')-% F3.-#0#3.$% 5_#4B% DI:B% !3% 4'#.% L*)0"()% #.$#4"0$>% J(% 3+$()T(-% !"##$%% $((-$%

*$#.4%'%$F'..#.4%(,(F0)3.%N#F)3$F3&(%5P\[:%'.-%L3*.-%0"(%L3,,3J#.4%&"(.302&($^%5#:%

0"(% $((-$% J()(% J#0"()(->% 5##:% 0"(% $((-% $*)L'F(% J'$% "3,,3J(->% '.-% 5###:% 0"(% $*)L'F(%

$0)*F0*)(% 3L% &3,243.',% (&#-()N',% F(,,$%J'$% ',0()(-% $#4.#L#F'.0,2% 5_#4B% DQ:B% !"(.>%J(%

)(N3T(-%0"(%$((-%F3'0$%'.-%3+$()T(-%(N+)23$B%I,,%(N+)23$%3L%R3@7%"'-%'%.3)N',%

$"'&(% '.-% ',N3$0% (`*',% $#a(% 50"(%N'Y3)% 'G#$>% '&&)3G#N'0(,2% 7B;%NN:B% X.% F3.0)'$0>%

(N+)23$%3L%J#0"()(-/!"##$%%$((-$%J()(%$N',,%'.-%0"(#)%$#a(%J'$%T')#'+,(%5_#4B%D1:>%

J"#,(% '% L)'F0#3.% 3L% !"##$%% $((-$% J()(% .30% J#0"()(-% '.-% 0"(#)% (N+)23$% J()(%

F3N&')'+,(%#.%$#a(%'.-%$"'&(%03%0"3$(%3L%R3@7B%X.%'--#0#3.>%F(,,$%3L%(N+)23$%J()(%J(,,%

$0'#.(-%J#0"%/X>% #.-#F'0#.4%0"'0%N3$0%F(,,$%3L% 0"(%(N+)23%-#(-% #.% 0"(%J#0"()(-%!"##$%%

$((-$%5_#4B%DM:B%!"($(%)($*,0$%$*44($0%0"'0%PH//%#$%)(`*#)(-%L3)%.3)N',%(N+)23.#F%

-(T(,3&N(.0B%

% % % _*)0"()N3)(>%0"(%02&#F',%&"(.302&($%3L%!"##$%%$((-$%J()(%F,('),2%F3N&(.$'0(-%L3)%

+2% #.0)3-*F#.4% &'((B% b"(.% R3@7>% !"##$%>% '.-% L#T(% F3N&,(N(.0'0#3.% ,#.($% J()(%

F*,0#T'0(-%$#-(%+2%$#-(%*.-()% 0"(%$'N(%F3.-#0#3.$>% 0"()(%J()(%.3%J#0"()(-%$((-$% #.%

F3N&,(N(.0'0#3.% ,#.(% 8% '.-% 6% 5"()(#.'L0()% )(L())(-% 03% '$% <.>#%% '.-% <.>#?^%

P*&&,(N(.0')2%_#4B%P<:B%!"(%)'0#3$%3L%J#0"()(-%$((-$%J()(%,($$%0"'.%87g%#.%<.>#:>%

<.>#@>% '.-% <.>#AB% !34(0"()>% 0"($(% )($*,0$% #.-#F'0(-% 0"'0% 0"(% J#0"()(-% $((-%

&"(.302&(%J'$%',$3%-*(%03%0"(%,'FV%3L%&'((B%

%

E91'/0.12!.6!"#$$!01!6-90/2!&-(!,-(4.501&1/!01!5&/(-1&)!/0229(2! !
P((-$% ')(% F3N&3$(-% 3L%N'0().',% 0#$$*($% '.-% .(J% 0#$$*($%N'-(% 'L0()% L()0#,#a'0#3.B%

b"#,(%0"(%$((-%F3'0%'.-%&()#F')&$%')(%N'0().',%0#$$*($>%0"(%(N+)23%#$%'%"2+)#-%0#$$*(B%

b(%'.',2a(-%F"')'F0()#$0#F$%3L%$((-$%3+0'#.(-%+2%F)3$$+)((-#.4%R3@7%'.-%!"##$%%03%

#.T($0#4'0(%0"(%0#$$*($%#.%J"#F"%PH//%L*.F0#3.$B%XL%'%$((-%&"(.302&(%-(&(.-$%-#)(F0,2%

3.%#0$%N30"()%5&#$0#,:>%#0%N('.$%0"'0%PH//%&,'2$%'%T()2%#N&3)0'.0%)3,(%#.%N30"()%0#$$*($%

'.-% B,<;/ B;"!*B%b(% F)3$$(-% R3@7% '.-% !"##$%>% $3J(-% 0"(% 3+0'#.(-% _8% $((-$>% '.-%

($0#N'0(-% 0"(% 4()N#.'0#3.% )'0(% 5_#4B% =I:B% /)#3)% 03% (T',*'0#3.>% J(% (G0)'F0(-% 0"(%

4(.3N#F%MRI%L)3N%$((-,#.4$%'.-%F3.L#)N(-%0"'0%0"(2%J()(%"(0()3a243*$%L3)%&'((B%

b"(.%R3@7%J'$%*$(-%'$%0"(%N30"()%&,'.0%L3)%F)3$$#.4>%0"(%'T()'4(%4()N#.'0#3.%)'0(%

J'$%97gB%P*)&)#$#.4,2>%J"(.%!"##$%%J'$%*$(-%'$%0"(%N30"()%&,'.0>% 0"(%4()N#.'0#3.%

)'0(%J'$%=g%5_#4B%=Q:B%!"(%'+3T(%)($*,0$%#.-#F'0(-%F,('),2%0"'0%(G&)($$#3.%3L%PH//%#.%
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N'0().',% 0#$$*($% 5&()#F')&$%'.-%$((-%F3'0:% #$% F)#0#F',% L3)% $((-% L3)N'0#3.B%b"(.% 0"(%

N30"()% &,'.0% J'$% R3@7>% 0"(% 4()N#.'0#3.% )'0(% 597g:% J'$% ,3J()% 0"'.% 0"'0% 3L% R3@7>%

$*44($0#.4%0"'0%PH//%#$%#N&3)0'.0%L3)%$((-%L3)N'0#3.>%(T(.%#.%0"(%"2+)#-%0#$$*(%3L%0"(%

(N+)23B!
%

"#$$!02!).'&)0@(4!01!/7(!'())!+&))! !
I$%N(.0#3.(-%'+3T(>%J(%(G&)($$(-%PH//% ,#.V(-%J#0"%O_/%*.-()% 0"(%F3.0)3,%3L% #0$%

3J.%&)3N30()B%b(%3+$()T(-%)330$%3L%0"(%!6%4(.()'0#3.%+2%1KP[%'.-%-(0(F0(-%O_/%

L,*3)($F(.F(% #.% )330% "'#)$% 5_#4B% ;I:B% I--#0#3.',,2>% 0"(% PH//@O_/% #.0)3-*F(-% #.03%

!"##$%% F3N&,(N(.0(-% 0"(% !"##$%% &"(.302&($% $"3J.% #.% )330% "'#)$% '.-% $((-$B% !"#$%

#.-#F'0($% 0"'0% PH//@O_/% (G&)($$(-% #.% &,'.0$% $"3J$% .3)N',% L*.F0#3.$%

5P*&&,(N(.0')2%_#4B%PAI>%Q:B% XN&3)0'.0,2>% 0"(%PH//@O_/%$#4.',%J'$%-(0(F0(-%3.,2%

*.-()% /#@-(L#F#(.0% F3.-#0#3.$% 5P*&&,(N(.0')2% _#4B% P6:B% !"(% L,*3)($F(.F(% J'$%

-(0(F0(-%#.%F(,,%J',,$%3)%&,'$N'%N(N+)'.($%5_#4B%;I>%Q:B%IL0()%&,'$N3,2$#$>%0"(%$#4.',%

J'$%-(0(F0(-% #.%&')0%3L% 0"(%F(,,%J',,>%+*0%.30% #.% 0"(%&,'$N'%N(N+)'.(%5_#4B%;1>%M:B%

I,$3>%J(%-(0(F0(-%0"(%L,*3)($F(.F(%#.%0"(%F(,,%J',,%3L%0"(%+'$',%&')0%5.30%'0%0"(%0#&:%3L%

0"(%)330%"'#)%'0%'.%('),2%$0'4(%3L%(,3.4'0#3.%5_#4B%;\>%_:B%I,0"3*4"%0"(%L,*3)($F(.F(%

J'$%L'#),2%-(0(F0(-% #.% 0"(%)330%"'#)$%'0% 0"(%+*,4(@L3)N#.4%$0'4(%5P*&&,(N(.0')2%_#4B%

PA1:>% 0"(% L,*3)($F(.F(%J'$%F,('),2%-(0(F0(-% #.% 0"(%+'$',%'.-%N#--,(%)(4#3.$%'0% 0"(%

(,3.4'0#3.%$0'4(%5P*&&,(N(.0')2%_#4B%PAM>%\:B%_#.',,2>%0"(%F,(')%$#4.',%J'$%-(0(F0(-%

0")3*4"% 0"(% )330% "'#)$% #.F,*-#.4% 0"(% 0#&$% '0% 0"(% N'0*)(% $0'4(% 5P*&&,(N(.0')2% _#4B%

PA_:B%

%

)"((23!(5J-F.2!27.+!2/-9'/9-&)!4(6.-5&/0.1!.6!/7(!'())!+&))! !
!"(%,3F',#a'0#3.%3L%PH//%03%0"(%F(,,%J',,%,(-%*$%03%(G'N#.(%0"(%$0)*F0*)(%3L%0"(%(N+)23%

F(,,% J',,% #.%J#0"()(-% !"##$%% $((-$% +2% 0)'.$N#$$#3.% (,(F0)3.%N#F)3$F3&2% 5!\[^% _#4B%

;OfU:B%b"#,(%R3@7%(N+)23$%"'-%J(,,@+','.F(-%&3,243.$%5_#4B%;O>%X:>%0"(%F(,,%J',,$%#.%

0"(%!"##$%%(N+)23$%J()(%*.(T(.%'.-%0"(%F(,,%$"'&(%J'$%-#$03)0(-%5_#4B%;d>%U:B%!"(%

F(,,%J',,%3L%!"##$%%J'$%0"#FV()%0"'.%0"'0%3L%R3@7%5_#4B%;W:%'.-%0"(%$0)*F0*)(%3L%0"(%F(,,%

J',,%J'$%J'T2%5_#4B%;d>%U:B%!"(%F(,,%J',,%$"3J(-%N')V(-%"2&()0)3&"2%($&(F#',,2%'0%0"(%

&3#.0%J"()(%0")((%F(,,$%N((0B% !
%
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%

P02'9220.1!
!"(%&)($(.0%$0*-2%3L% 0"(%&"(.302&#F%&)3&()0#($%3L%!"##$%%F,')#L#(-% 0"(% #N&3)0'.F(%3L%

PH//%L3)%.3)N',%4)3J0"%3L%)330%"'#)$%'.-%$((-$B%X0%J'$%)(T(',(-%0"'0%',,%&"(.302&($%

#.F,*-#.4%0"(%'+.3)N',%$"'&(%3L%)330%"'#)$>%$")*.V(.%$((-$>%'.-%0"(%-(F)('$(-%)330%

"'#)% ,(.40"% J()(% )($03)(-% 03% .3)N',% #.% L#T(% F3N&,(N(.0'0#3.% ,#.($% 5P*&&,(N(.0')2%

_#4$B% P?>% P<:B% !"*$% J(% -(-*F(-% 0"'0% 0"($(% &"(.302&#F% '+())'0#3.$% J()(% F'*$(-%

$&(F#L#F',,2%+2%0"(%,3$$%3L%L*.F0#3.',%PH//B%

%

;7(!,-05&-F!2/-9'/9-(!.6!"#$$!02!910Q9(!&5.1N!'())!+&))!,-./(012! !
X.%)C/01*2,*3*>%0"(%F,3$(%&')',343*$%&)30(#.$%03%PH//%')(%/)3@)#F"%&)30(#.%D%5I0/H/D:%

'.-% /)3@)#F"% &)30(#.% 8% 5I0/H/8:% 5P*&&,(N(.0')2% _#4B% P87:% 5QKIP!>%

"00&CEE+,'$0B.F+#B.,NB.#"B43TEQ,'$0BF4#:B%d3J(T()>%PH//%,'FV$%'%/)3@)#F"%-3N'#.%#.%#0$%

R@0()N#.',%)(4#3.>%J"#F"%#$%'&&)3G#N'0(,2%"',L%0"(%,(.40"%3L%I0/H/$%5P*&&,(N(.0')2%

_#4B%P88:B%!"()(%#$%=7g%#-(.0#02%+(0J((.%PH//%'.-%I0/H/$>%(GF,*-#.4%0"(%/)3@)#F"%

)(4#3.B%PH//% #$%F3.$()T(-% #.%T')#3*$%&,'.0%$&(F#($%$*F"%'$%)"*+,-.#!,!/ 2D"*0*%'.-%

E"*!!,<*/ 3*#F!>% J"#F"% "'T(% 3)0"3,343*$% &)30(#.$% J#0"% A6g% '.-% <=g% #-(.0#0#($>%

)($&(F0#T(,2>%03%PH//%5QKIP!:B%G1;.+".>*/<*<*.>%("F3F!/#;"!,<*>%(C/>F>;>%H2D<,3;/

>*I>% J,0,!/ B,3,=;"*>% '.-% K"*L*",*/ B;!<*% ',$3% "'T(% 3)0"3,343*$% &)30(#.$% J#0"%

'&&)3G#N'0(,2%=7";7g%#-(.0#02%03%PH//%5P*&&,(N(.0')2%_#4B%P87:B%PH//%#$%0"()(L3)(%

J#-(,2%F3.$()T(-% #.% 0"(%&,'.0%V#.4-3N>%'.-%$"3*,-%"'T(%'.%($$(.0#',%&"2$#3,34#F',%

)3,(B% PH//% '.-% "3N3,343*$% &)30(#.$% F3.0'#.% 0J3% &')0#',,2% F3.$()T(-% )(4#3.$%

5P*&&,(N(.0')2%_#4B%P88:B%I0%&)($(.0%#0%#$%*.F,(')%J"(0"()%0"(%)($(N+,'.F(%#.%0"($(%

F3.$()T(-% )(4#3.$% )(L,(F0$% '.2% +#3F"(N#F',% )3,(% #.% &,'.0$B% \'F"% )(4#3.% F3.0'#.$%

N*,0#&,(% &)3,#.(% '.-% 0J3% F2$0(#.(% )($#-*($% '0% 0"(% $'N(% &3$#0#3.$B% Q#3F"(N#F',%

'.',2$($% ')(% .((-(-% 03% F,')#L2% 0"(% &30(.0#',% L3)N'0#3.% 3L% #.0)'@% '.-% #.0()@N3,(F*,')%

-#$*,L#-(%+3.-$%'.-%0"(#)%L*.F0#3.',%)3,($B%!"(%"#4",2%F3.$()T(-%&)3,#.(%)($#-*($%N#4"0%

#.F)('$(% 0"(% $0)*F0*)',% L,(G#+#,#02% 3L% PH//% '.-% 0"(% "3N3,343*$% &)30(#.$B% _*)0"()%

$0)*F0*)',%'.',2$#$%$"3*,-%&)3T#-(%#.L3)N'0#3.%3.%0"(%$0)*F0*)(@L*.F0#3.%)(,'0#3.$"#&B% !
% % % IN3.4%&')',34$%3L%PH//>%3.,2%)C/01*2,*3*%/H/D%5I0/H/D:%'.-%/H/@,#V(%&)30(#.@8%

5I0/H/K8:%J()(%$"3J.%03%+(%(G&)($$(-% #.%)330%"'#)$%5Q()."')-0%'.-%!#().(2%6777>%

Q3)3.%(0%',B%678=:B%I0/H/K8>%J"#F"%$"')($%69g%#-(.0#02%J#0"%PH//>%J'$%$"3J.%03%+(%



 11 

(G&)($$(-%$&(F#L#F',,2%#.%)330%"'#)$%'.-%&')0#',,2%#.T3,T(-%#.%)330%"'#)%(,3.4'0#3.%5Q3)3.%

(0%',B%678=:B%PH//%"'$%-#LL()(.0%F"')'F0()#$0#F$%L)3N%0"(%'+3T(%&')',34$B%_3)%(G'N&,(>%

0"(% (G&)($$#3.% 3L% PH//% #$% #.-*F(-% $#4.#L#F'.0,2% *.-()% /#@-(L#F#(.0% F3.-#0#3.$%

5P*&&,(N(.0')2%_#4$B%P8>%P6:B%!"(%!"##$%%N*0'.0%$"3J$%'.%',0()(-%&"(.302&(%3.,2%#.%

(,3.4'0(-%)330%"'#)$%4)3J.%*.-()%/#@-(L#F#(.0%F3.-#0#3.$%3)%J"(.%0)('0(-%J#0"%(0"2,(.(%

5_#4B%6^%P*&&,(N(.0')2%_#4$B%P;>%P9:B%_*)0"()N3)(>%PH//%#$%(G&)($$(-%.30%3.,2%#.%0"(%

)330%"'#)%+*0%',$3%#.%0"(%&()#F')&>%$((->%(N+)23%'.-%L*.#F*,*$%5_#4B%8:%'.-%#$%.((-(-%

+30"%L3)%)330%"'#)%-(T(,3&N(.0%'.-%$((-%L3)N'0#3.%5_#4$B%6>%D:B%!"()(L3)(>%PH//%N#4"0%

&,'2%'%$&(F#L#F%)3,(>%J"#F"%#$%-#LL()(.0%L)3N%0"'0%3L%/H/$%'.-%0"(#)%)(,'0(-%&)30(#.$B%

%

R())!+&))!).'&)0@&/0.1!.6!"#$$! !
!"(% F(,,% J',,% ,3F',#a'0#3.% 3L% PH//%J'$% )(T(',(-% +2% (G&)($$#3.% 3L% 0"(%O_/@0'44(-%

&)30(#.% #.% 0"(% J#,-@02&(% 5_#4B% ;:% '.-% !"##$%% &,'.0$% 5P*&&,(N(.0')2% _#4B% PAM"_:B%

_*.F0#3.',#02% 3L% PH//% 0'44(-% J#0"% O_/% J'$% (T#-(.F(-% +2% 0"(% )($*,0% 0"'0% 0"(%

(G&)($$#3.%3L%PH//@O_/%#.%!"##$%/F3N&,(N(.0(-%0"(%&"(.302&($%3+$()T(-%#.%!"##$%%

5P*&&,(N(.0')2% _#4B% PAI>% Q:B% X.% [P% '.',2$#$>% PH//% J'$% #-(.0#L#(-% #.% 0"(% F)*-(%

N(N+)'.(%L)'F0#3.%&)(&')(-%L)3N%)330$%5P*&&,(N(.0')2%_#4B%P8:>%',0"3*4"%0"(%&)30(#.%

"'$%.3%3+T#3*$% 0)'.$N(N+)'.(%-3N'#.%(GF(&0% L3)% 0"(%R@0()N#.',%$#4.',%$(`*(.F(B%

!"*$>% PH//% #$% ,3F',#a(-% #.% 0"(% F(,,% J',,% $&'F(% '.-% &)3+'+,2% '$$3F#'0(-% J#0"% 0"(%

&,'$N'% N(N+)'.(B% PH//% #$% &)(-#F0(-% 03% "'T(% '% $#4.',% &(&0#-(% F3.$#$0#.4% 3L% 6=%

)($#-*($% #.% 0"(% R@0()N#.',% )(4#3.% 5P#4.',/% =B8^%

"00&CEEJJJBF+$B-0*B-VE$()T#F($EP#4.',/E:% 5P*&&,(N(.0')2%_#4B%P88:%$#N#,')% 03%$(T()',%

"3N3,343*$% &)30(#.$% #.F,*-#.4% I0/H/D>% J"#F"% #$% 0"3*4"0% 03% +(% '% F(,,% J',,% &)30(#.%

5Q()."')-0%'.-%!#().(2%6777:B!
! ! ! %
$.220J)(!691'/0.12!.6!"#$$!01!-../!7&0-2!&14!2((42! !
!"(%,'FV%3L%PH//%)($*,0(-%#.%$"3)0()%)330%"'#)$>%'.-%(T(.0*',,2%,(-%03%.(F)3$#$%*.-()%

/#@-(L#F#(.0% F3.-#0#3.$>% +*0% .30% *.-()% .3)N',% 4)3J0"% F3.-#0#3.$% 5_#4B% 6:B%b(% +)#(L,2%

-#$F*$$% &3$$#+,(% &"2$#3,34#F',% L*.F0#3.$% 3L% PH//% #.% 0"(% F(,,% J',,% 3L% )330% "'#)$B%

_,*3)($F(.F(%3L%PH//@O_/%J'$%.30%-(0(F0(-% #.% 0"(%+*,4(% L3)N#.4@$0'4(%)330%"'#)$%

5P*&&,(N(.0')2%_#4B%PA1:B%X.%(,3.4'0#.4%)330%"'#)$>%0"(%L,*3)($F(.F(%J'$%-(0(F0(-%'0%

0"(%+'$',% )(4#3.>%+*0%.30%'0% 0"(% )330%"'#)% 0#&% 5_#4B%;\>%P*&&,(N(.0')2%_#4B%PAM>%\:B%
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!"(.% 0"(% )330% 0#&$% $"3J(-% 0"(% L,*3)($F(.F(% '$% 0"(% )330% "'#)$% )('F"(-% 0"(%N'0*)(%

$0'4(%5P*&&,(N(.0')2%_#4B%PA_:B%!"()(L3)(>%PH//%N'2%.30%+(%.(F($$')2%L3)%0"(%)330%

"'#)% 0#&$% #.% (,3.4'0#.4% )330% "'#)$>% +*0% )'0"()% #$% )(`*#)(-% L3)%N'0*)'0#.4% )330% "'#)$% 03%

$0)(.40"(.%0"(%F(,,%J',,%*.-()%$0)($$%F3.-#0#3.$%$*F"%'$%/#@-(L#F#(.F2B%K'FV%3L%PH//%

J('V(.(-% 0"(% F(,,% J',,% '.-% #.% (G0)(N(% F'$($% F'*$(-% F(,,% -('0"% 3L% )330% "'#)$>% '.%

3+$()T'0#3.%0"'0%$*&&3)0$%0"(%'+3T(%$F(.')#3$%5_#4B%6:B% %

/ / / &'((%#$%',$3%(G&)($$(-%#.%0"(%T',T(%3L%0"(%L)*#0>%L*.#F*,*$>%$((-%F3'0>%'.-%(N+)23%

5_#4B%8:B%!"##$%%&)3-*F(-%'+.3)N',%-')V%+)3J.>%J#0"()(-%$((-$>%J"#F"%F3.0'#.(-%'%

"#4"% L)(`*(.F2%3L% #NN'0*)(%(N+)23$% 5_#4B%D:B%!"(%-(T(,3&N(.0',%'))($0%'.-%&')0#',%

-('0"%3L%!"##$%/(N+)23$%'+3,#$"(-% #.% 0"(%F3N&,(N(.0(-% ,#.($% 5P*&&,(N(.0')2%_#4B%

P<:B%!"()(L3)(>%PH//%#$%)(`*#)(-%03%&)30(F0%-(T(,3&#.4%(N+)23$%*.-()%$0)($$%-*)#.4%

$0'4($%+(L3)(%$((-%N'0*)'0#3.B%_*)0"()N3)(>%'.',2$#$%3L%"2+)#-#a'0#3.%+(0J((.%R3@7%

'.-%!"##$%%5_#4B%=:%)(T(',(-%0"'0%0"(%(G&)($$#3.%3L%PH//%#.%N'0().',%0#$$*($%5T',T(>%

L*.#F*,*$>%'.-%$((-%F3'0:%#$%.(F($$')2%L3)%.3)N',%L3)N'0#3.%3L%$((-$B% %

% % % !"(%F(,,%J',,$%&)3T#-(%'%$0)*F0*)',%L)'N(J3)V%'.-%&)(T(.0%3T()(G&'.$#3.%3L%F(,,$%03%

N'#.0'#.% F(,,% $"'&($B% Q(F'*$(%PH//% F3.0'#.$% $(T()',% &3$#0#T(,2% F"')4(-% )($#-*($%

$*F"%'$%,2$#.(>%'.-%#0$%&X%T',*(%#$%AB68>%0"()(%#$%'%&3$$#+#,#02%0"'0%PH//%#.0()'F0$%J#0"%

.(4'0#T(,2%F"')4(-%F3N&3.(.0$>%#.F,*-#.4%&(F0#.$>%#.%0"(%F(,,%J',,B%!"*$>%J(%($0#N'0(%

0"'0% PH//% #$% #.T3,T(-% #.% 0"(% )(4*,'0#3.% 3L% F(,,% J',,% )#4#-#02B% /(F0#.$% ')(% )#F"% #.% 0"(%

N#--,(%,'N(,,'>%'.-%0"3*4"0%03%+(%#.T3,T(-%#.%0"(%(G0(.$#+#,#02%3L%0"(%F(,,%J',,%0")3*4"%

0"(% L3)N'0#3.% '% L*.F0#3.',,2% '.-% $0)*F0*)',,2% -#T()$(% F,'$$% 3L% 4','F0*)3.#F% 'F#-@)#F"%

&3,2$'FF"')#-($% 5M'"()% '.-% Q)'2+)33V% 678;>%b3,L% '.-% O)(#.()% 6786:B% !"(% 'F0*',%

&"2$#3,34#F',%)3,($%3L%PH//>%#.F,*-#.4%0"(%'+3T(%"2&30"(0#F',%&)3&()0#($>%)(N'#.%03%+(%

)($3,T(-B% %

% % % X.% 4(.()',>% 0"(% $0)*F0*)(% '.-% F3N&3$#0#3.% 3L% 0"(% F(,,% J',,% ')(% T')#'+,(% +(0J((.%

-#LL()(.0% F(,,% 02&($% '.-% 0#$$*($B% _*)0"()N3)(>% 0"(% F(,,% J',,% $0)*F0*)($% F"'.4(%

-2.'N#F',,2% -*)#.4% F(,,% 4)3J0"% '.-% #.% )($&3.$(% 03% $0)($$($% 5_)2% 677=:B% /,'.0% F(,,$%

F3.0'#.%'%0"#.%&)#N')2%F(,,%J',,%0"'0% #$%(G0(.$#+,(%'.-%F3N&3$(-%3L%&(F0#.>%F(,,*,3$(>%

"(N#F(,,*,3$(>%'.-%'%$N',,%'N3*.0%3L%&)30(#.B%P(F3.-')2%F(,,%J',,$%')(%&)3-*F(-%+2%

$&(F#',#a(-% F(,,% 02&($% $*F"% '$% T'$F*,')% +*.-,($% '.-% $()T(% $"#(,-#.4% '.-% $0)*F0*)',%

)(#.L3)F#.4%)3,($%5W*N')%(0%',B%678?:B%1(,,$%3L%)330%"'#)%'.-%(N+)23%')(%$*))3*.-(-%+2%

3.,2% 0"(% &)#N')2% F(,,% J',,B% !"(% )330% "'#)$% '.-% (N+)23$% .((-% 03% N'#.0'#.% "#4"()%
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'F0#T#0#($% 3L% J'0()% '+$3)&0#3.% '.-% .*0)#(.0% *&0'V(% F3N&')(-% J#0"% 0"(% 30"()% F(,,$B%

!"()(L3)(>%0"($(%F(,,$%-3%.30%L3)N%0"(%$(F3.-')2%F(,,%J',,B%PH//%N'2%&,'2%'%V(2%)3,(%

#.% 0"(% F(,,% J',,$% 3L% )330% "'#)$% '.-% $((-$% 03% N'#.0'#.% 0"(% $&(F#L#F% $0)*F0*)(% '.-%

&)3&()0#($%3L%0"($(%J',,$B% % % % % %  

% % % X.%F3.F,*$#3.>%0"#$%$0*-2%"'$%)(T(',(-%0"(%L3,,3J#.4%0")((%N'Y3)%L#.-#.4$B%_#)$0>%J(%

#-(.0#L#(-%0"(%.3T(,%PH//%&)30(#.>%J"#F"%#$%&')0#',,2%"3N3,343*$%03%/H/$%+*0%-3($%.30%

F3.0'#.%0"(%/)3@)#F"%)(4#3.B%P(F3.->%PH//%#$%(G&)($$(-%$&(F#L#F',,2%#.%)330%"'#)$%'.-%

L)*#0$%'.-%#$% ,3F',#a(-%#.%0"(%F(,,%J',,B%!"#)->%0"(%,3$$@3L@L*.F0#3.%3L%&'((%F'*$($%'.%

'+.3)N',%&"(.302&(%#.%)330%"'#)$%'.-%$((-$B%!"(%N3)&"3,34#F',%'+.3)N',#02%3L%!"##$%%

J'$% L3*.-% #.% 0"(% F(,,% J',,B% !"(% -(L(F0% 3L% F(,,% J',,% N'2% +(% '% N'Y3)% F'*$(% 3L% 0"(%

&"(.302&(%3L%0"(%!"##$%%,#.(>%#.%J"#F"%0"(%F(,,$%'.-%0#$$*($%')(%.30%&)30(F0(-%+2%#.0'F0%

F(,,% J',,$% '4'#.$0% $0)($$($% )($*,0#.4% #.% '% "#4"% L)(`*(.F2% 3L% F(,,% -('0"% -*)#.4%

-(T(,3&N(.0B%!"*$>%J(%($0#N'0(%0"'0%PH//%&)30(F0$%)330%"'#)$%'.-%$((-$%L)3N%$3N(%

$0)($$($>% $*F"% '$% /#@-(L#F#(.F2% '.-% -)3*4"0% $0)($$B% !3% )(T(',% 0"(% +#3F"(N#F',% '.-%

&"2$#3,34#F',%N(F"'.#$N$%3L%)330%"'#)%'.-%$((-%&)30(F0#3.>%L*)0"()%$0*-#($%$"3*,-%+(%

F'))#(-% 3*0>% J#0"% &)#3)#02% 4#T(.% 03% 0"(% (G'N#.'0#3.% 3L% 0"(% +#3F"(N#F',% &)3&()0#($% 3L%

PH//%'.-%#0$%#.0()'F0#3.$%J#0"%0"(%&,'$N'%N(N+)'.(%'.-%F(,,%J',,%F3N&3.(.0$B% %

%

%

H&/(-0&)2!&14!H(/7.42!
$)&1/!5&/(-0&)2!&14!N-.+/7!'.140/0.12! !
P((-$% 3L% )B/ 01*2,*3*% 5$0)'#.% R3@7:% '.-% 0"(% ,3$$@3L@L*.F0#3.% N*0'.0% !"##$%%

5HI![8D@;6D<@8^%P*&&,(N(.0')2%_#4B%P=I:%J()(%&)3T#-(-%+2%0"(%H#V(.%Q#3)($3*)F(%

1(.0()%5!$*V*+'>%U'&'.:B%!"(%!"##$%%N*0'.0%,#.(%J'$%F3.L#)N(-%03%+(%"3N3a243*$%+2%

4(.302&#.4% *$#.4% &'((@$&(F#L#F% &)#N()$% 5;h@1I111O1!OO!!!I11II!1I!I@Dh%

'.-%;h@O1I!!!OO!1I1!O!11!!11!O@Dh:>%'.-%'%&)#N()%$&(F#L#F%03%0"(%O@(-4(%3L%

'% 0)'.$&3$3.% 5;h@!I11!1OOO!!1OIII!1OI!@Dh:B% !"(% $((-$% J()(%

$*)L'F(@$0()#,#a(-% '.-% $3J.% 3.% $0()#,(% 4(,% &,'0($% F3.0'#.#.4% "',L@$0)(.40"% [P% $',0%

N#G0*)(>% 6B;% N[% [\P@Wcd% 5&d% ;B9:>% 8g% 5JET:% $*F)3$(>% '.-% 8B6g% X.'% '4')%

5_*.'V3$"#>%!3V23>%U'&'.:%5[P%&,'0($:B%P((-%$&(F#N(.$%J()(%&,'F(-%#.%-')V.($$%'0%

=°1%L3)%D%->%'.-%0"(.%N3T(-%03%'%4)3J0"%F"'N+()%'0%66°1%*.-()%,3.4@-'2%F3.-#0#3.$%

5,#4"0E-')V% )(4#N(%3L%8?%"E<%">% F33,@J"#0(% ,'N&$>%<7f887%iN3,%Nf6% $f8:B%I%N3-#L#(-%
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F*,0*)(% N(-#*N% 3L% d3'4,'.-% N(-#*N% .30% $*&&,(N(.0(-% J#0"% /#% J'$% &)(&')(-% 03%

(T',*'0(%0"(%(LL(F0%3.%0"(%&,'.0%4)3J0"%*.-()%/#@-(L#F#(.0%F3.-#0#3.$B%

%

R.12/-9'/0.1!.6!/-&12N(10'!,)&1/2! !
_3)%&'((&CCPH//%F3.$0)*F0#3.>%0"(%)(4#3.%'0%"8A;8%03%j<?9%3L%&'((%J'$%'N&,#L#(-%

L)3N%)C/01*2,*3*%5$0)'#.>%R3@7:%4(.3N#F%MRI%*$#.4%WcM%_k%(.a2N($%5!323+3>%!3V23>%

U'&'.:% J#0"% 0"(% &'#)% 3L% 3,#43.*F,(30#-($% 5P*&&,(N(.0')2% !'+,(% P8:B% !"(% 'N&,#L#(-%

$(`*(.F(% J'$% #.$()0(-% #.03% '.% (.0)2% T(F03)% *$#.4% '% !c/c% F,3.#.4% )('F0#3.% V#0%

5X.T#0)34(.>% 1'),$+'->% 1I>% SPI:% '.-% 0"(.% $*+F,3.(-% #.03% '% &ObQ=78% T(F03)%

5&'((&CCPH//E&ObQ=78:%+2%KH%)('F0#3.%*$#.4%O'0(J'2%KH%1,3.'$(%XX%\.a2N(%[#G%

5X.T#0)34(.:B%_3)%&'((&CCOSP%F3.$0)*F0#3.>% 0"(%)(4#3.%'0%f8A;8% 03%j68%3L%&'((% #.%

4(.3N#F% MRI% J'$% #.$()0(-% #.03% 0"(% &ObQ=DD% 5&'((&CCOSPE&ObQ=DD:B% _3)%

PH//@O_/%F3.$0)*F0#3.>%0"(%)(4#3.%'0%"8A;8%03%j?88%3L%&'((%#.%4(.3N#F%MRI%J'$%

#.$()0(-%#.03%0"(%&ObQ?7=%T(F03)%5&'((&CCPH//@O_/E&ObQ?7=:%'.-%&ObQ=7=N%

T(F03)% 5&'((&CCPH//@O_/E&ObQ=7=N:>% J"#F"% #.F,*-(-% '% $(`*(.F(% 3L% 0"(%

N3.3N()%02&(%O_/%5P(4'N#%(0%',B%678=:B% !
% % % !"(% &)(&')(-% F3.$0)*F0$% 5&'((&CCPH//E&ObQ=78>% &'((&CCOSPE&ObQ=DD>%

&'((&CCPH//@O_/E&ObQ?7=% '.-% &'((&CCPH//@O_/E&ObQ=7=N:% J()(%

#.0)3-*F(-% #.03% 0"(% )L".+*<0;",F>/ 0F>;=*<,;3!% $0)'#.% OeD878CC/[A7% +2%

(,(F0)3&3)'0#3.%'.-%*$(-%03% 0)'.$L3)N%)C/ 01*2,*3*%&,'.0$%*$#.4%0"(%L,3)',%-#&%N(0"3-%

51,3*4"% '.-% Q(.0% 8AA<:B% &'((&CCPH//E&ObQ=78% '.-%

&'((&CCPH//@O_/E&ObQ?7=%J()(% #.0)3-*F(-% #.03% 0"(% .3.@L*.F0#3.',% ,#.(% !"##$%B%

&'((&CCOSPE&ObQ=DD%'.-%&'((&CCPH//@O_/E&ObQ=7=N%J()(% #.0)3-*F(-% #.03%

R3@7B%IL0()%$(,(F0#3.%J#0"%87%N4%N,f8%QIP!I%3)%;7%N4%N,f8%V'.'N2F#.>%N*,0#&,(%!6%

"(0()3a243*$%3)%!D%"3N3a243*$%,#.($%J()(%*$(-%L3)%('F"%(G&()#N(.0B% %

%

#8D!(O/-&'/0.1!&14!#;*$R#! !
!30',% HRI% L)'F0#3.$% J()(% &)(&')(-% L)3N% 6@J((V@3,-% &,'.0$% 5$"330% '.-% )330:% '.-%

?@J((V@3,-% &,'.0$% 5$#,#`*(:% *$#.4% '% lXI% $")(--()% '.-% HR('$2% [#.#% V#0% 5l#'4(.>%

e',(.F#'>%1I>%SPI:B%HRI%57B;%i4:%J'$%F3.T()0(-% #.03%FMRI%*$#.4%'%H(T()!)'%IF(%

`/1H%H!%['$0()%[#G%J#0"% 4MRI%H(N3T()% 5!323+3:B% !"(%&)#N()% $(0$% *$(-% L3)% 0"(%

H!@/1H% J()(% I!OOIO!1!!1IIO!1111I1% 5_J:% '.-%
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%

A>"!2/&0101N! !
!D% &'((&CCOSPE&ObQ=DD% 0)'.$L3)N'.0$% J()(% '$$'2(-% L3)% OSP% 'F0#T#02B% !"(%

$((-,#.4$>%$#,#`*($>%'.-%$((-$%J()(%$0'#.(-%J#0"%'%OSP%$0'#.#.4%$3,*0#3.%F3.0'#.#.4%

7B;%N4%N,f8%;@+)3N3@=@F",3)3@D@#.-3,2,@!@M@4,*F*)3.#-(>%7B;%N[%WD_(51R:?>%7B;%N[%

W=_(51R:?>% '.-% 7BDg% 5JET:% !)#03.% k@877B% P((-,#.4$% 58@% '.-% D@J((V@3,-:% J()(%

#.F*+'0(-%#.%0"(%$3,*0#3.%'0%D9°1%L3)%6%'.-%D%">%)($&(F0#T(,2B%P#,#`*($%J()(%F*0%3)%0"(%

T',T(%J'$%)(N3T(->%0"(2%J()(%#.L#,0)'0(-%J#0"%0"(%$3,*0#3.%*.-()%'%T'F**N%L3)%87%N#.>%

'.-%0"(.%#.F*+'0(-%'0%D9°1%L3)%6=%"B%!"(%(N+)23$%'.-%$((-%F3'0$%3L%N'0*)(%$((-$%

J()(% $(&')'0(->% &*0% #.03% -#LL()(.0% N#F)30*+($>% #.L#,0)'0(-% J#0"% 0"(% $3,*0#3.% *.-()%

T'F**N%L3)%87%N#.>%'.-%0"(.%#.F*+'0(-%'0%D9°1%L3)%6=%"B!
%

?J2(-3&/0.1!.6!AE$!20N1&)2! !
P((-$%3L%!6%,#.($>%J"#F"%F3.0'#.(-%0"(%PH//@O_/%L*$#3.%&)30(#.%*.-()%0"(%F3.0)3,%3L%

0"(%&'((%&)3N30()>%J()(%4)3J.%3.%[P%&,'0($%F3.0'#.#.4%V'.'N2F#.% L3)%88%->%'.-%

0"(.%4)3J.%3.%d3'4,'.-%&,'0($%J#0"%3)%J#0"3*0%/#%L3)%?%-B%c+$()T'0#3.$%J()(%F3,,(F0(-%

*$#.4% '.% *&)#4"0% _e8777@M% F3.L3F',% ,'$()% $F'..#.4% N#F)3$F3&(% 5c,2N&*$>% !3V23>%

U'&'.:% 5P(4'N#% (0% ',B% 678=:B% \GF#0'0#3.% J'T(,(.40"% '.-% 0)'.$N#$$#3.% )'.4(% L3)%

(N#$$#3.%J()(%=<<%'.-%;77f;?7%.N>%)($&(F0#T(,2B%!"(%#N'4($%J()(%3+0'#.(-%*$#.4%

c,2N&*$%_,*3T#(J%$3L0J')(%'.-%'.%S/KPI/c%87m%3+Y(F0#T(%,(.$%5c,2N&*$:B!
%

H0'-.2'.,0'!.J2(-3&/0.12!.6!-../!7&0-2!&14!5(&29-(5(1/2!.6!-../!7&0-!)(1N/7! !
H330% "'#)%N3)&"3,342%J'$% 3+$()T(-% *$#.4% '.% 3&0#F',%N#F)3$F3&(%Qk?8% 5c,2N&*$:%

(`*#&&(-%J#0"%'%11M%F'N()'%M/97%5c,2N&*$:%'.-%'%$0()(3$F3&(%Pn?8%5c,2N&*$:B%

H330%"'#)% ,(.40"%J'$%N('$*)(-%L)3N%&"303N#F)34)'&"$B%!"(%L)((%$3L0J')(%&'FV'4(%

XN'4(U%5"00&CEE)$+J(+B.#"B43TE#YE:%J'$%*$(-%L3)%0"(%N('$*)(N(.0%3L%)330%"'#)%,(.40"B!
%
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b(% 3+$()T(-% )330% "'#)$% '.-% (N+)23$% *$#.4% '.% _e8777% F3.L3F',% ,'$()% $F'..#.4%

N#F)3$F3&(%5c,2N&*$:%'L0()%$0'#.#.4%J#0"%/X%57B78%N4%N,f8:%L3)%8"6%N#.B%!"(%(GF#0'0#3.%
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J'T(,(.40"% '.-% 0)'.$N#$$#3.% )'.4(% L3)% (N#$$#3.% J()(% =9D% '.-% ?89f989% .N>%

)($&(F0#T(,2B%!"(%c,2N&*$%_,*3T#(J%$3L0J')(%J'$%*$(-%03%3+0'#.%&#F0*)($B!
%
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'.-% 0"(%$'N&,($%J()(%-)#(-% #.%'%F)#0#F',@&3#.0%-)2()%U1/M@;% 5U\cK>%!3V23>%U'&'.:>%

$&*00()@F3'0(-%J#0"%43,-@&',,'-#*N%*$#.4%'.%'.#3.%$&*00()% -(T#F(% U_1@8877% 5U\cK:%

'.-% (G'N#.(-% *.-()% '.% P@D=77R% P\[% 5d#0'F"#>% !3V23>% U'&'.:% '$% &)(T#3*$,2%

-($F)#+(-%5['(-'%(0%',B%678=:B!
%

;-&1250220.1!()('/-.1!50'-.2'.,F! !
['0*)(% $((-$% 3L% R3@7% '.-% !"##$%% J()(% L#G(-% J#0"% =g% &')'L3)N',-("2-(% '.-% 6g%

4,*0')',-("2-(%#.%7B7;%[%F'F3-2,'0(%+*LL()%'0%&d%9B=B%IL0()%L#G'0#3.>%0"(%$'N&,($%J()(%

J'$"(-% 0")((% 0#N($% J#0"% 7B7;% [% F'F3-2,'0(% +*LL()>% '.-% J()(% &3$0L#G(-% J#0"% 6g%

3$N#*N%0(0)3G#-(%5c$c=:%#.%7B7;%[%F'F3-2,'0(%+*LL()B%!"(%$'N&,($%J()(%-("2-)'0(-%

#.% 4)'-(-% (0"'.3,% $3,*0#3.$% 5;7>% 97>% A7>% '.-% 877g:B% IL0()% 0"($(% -("2-)'0#3.%

&)3F($$($>%0"(%$'N&,($%J()(%-("2-)'0(-%F3.0#.*3*$,2%#.%877g%(0"'.3,B%!"(%$'N&,($%

J()(% #.L#,0)'0(-%J#0"%&)3&2,(.(%3G#-(%5/c:% 0J#F(%'.-%&*0% #.03%'%97CD7%N#G0*)(%3L%/c%

'.-%l*(03,@?;8%)($#.%5R#$$"#.%\[>%!3V23>%U'&'.:B%!"(.%0"(%/c%J'$%T3,'0#,#a(-%L)3N%

0"(%0*+($%3T().#4"0B%!"(%$'N&,($%J()(%0)'.$L())(-%03%'%L)($"%877g%)($#.>%'.-%J()(%

&3,2N()#a(-%'0%?7°1%L3)%=<%"B%!"(%&3,2N()#a(-%)($#.$%J()(%$(F0#3.(-%*,0)'@0"#.%'0%97%

.N% J#0"% '% -#'N3.-% V.#L(% *$#.4% '.% *,0)'N#F)303N(% 5S,0)'F*0% S1!̂ % K(#F'>% e#(..'>%

I*$0)#':%'.-%0"(%$(F0#3.$%J()(%N3*.0(-%3.%F3&&()%4)#-$B%!"(2%J()(%$0'#.(-%J#0"%6g%

*)'.2,%'F(0'0(%'0%)33N%0(N&()'0*)(%L3)%8;%N#.>%'.-%0"(.%J'$"(-%J#0"%-#$0#,,(-%J'0()%

L3,,3J(-%+2%$(F3.-')2@$0'#.#.4%J#0"%,('-%$0'#.%$3,*0#3.%5P#4N'@I,-)#F">%P0%K3*#$>%[c>%

SPI:%'0%)33N%0(N&()'0*)(%L3)%D%N#.B%!"(%4)#-$%J()(%3+$()T(-%*$#.4%'%0)'.$N#$$#3.%

(,(F0)3.%N#F)3$F3&(%U\[@8=77/,*$%5U\cK>%!3V23>%U'&'.:%'0%'.%'FF(,()'0#3.%T3,0'4(%

3L%<7%VeB%M#4#0',%#N'4($%567=<m67=<%&#G(,$:%J()(%0'V(.%J#0"%'%11M%F'N()'%5e(,(0'>%
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c,2N&*$%P3L0%XN'4#.4%P3,*0#3.$%ON+d>%[q.$0()>%O()N'.2:B!
%

"/&/02/0'&)!&1&)F2(2!.6!4&/&! !
!3%-(0()N#.(%0"(%L)($"%J(#4"0$%3L%3)4'.$%'.-%L3)%`*'.0#L#F'0#3.%3L%0"(%,(.40"%3L%&)#N')2%

)330$%'.-%)330%"'#)$>%-'0'%L)3N%'0%,('$0%0")((%#.-(&(.-(.0%(G&()#N(.0$%J()(%'T()'4(->%

'.-%0"(%T',*($%J()(%$*+Y(F0(-%03%$0'0#$0#F',%'.',2$($%*$#.4%0"(%P0*-(.0h$%0@0($0B%

%

"9,,)(5(1/&-F!4&/&!
P*&&,(N(.0')2%-'0'%')(%'T'#,'+,(%'0%/1/%3.,#.(%

%

E91401N!
!"#$%J3)V%J'$%$*&&3)0(-%+2%UP/P%WIW\RdX%4)'.0%.*N+()$%6?6;6788%'.-%6?88D;7?%

03%[B[%'.-%+2%O)'.0@#.@I#-%L3)%UP/P%_(,,3J$%6?776678%03%RB!B%

!
D':1.+)(4N5(1/2!
b(%')(%4)'0(L*,%03%[')#V3%W'03%5W2303%S.#T()$#02>%U'&'.:%L3)%4#T#.4%*$%0"(%RH6D%,#.(>%

r3#F"#)3%_*V'3%'.-%H#(%W*)'0'%5R')'%X.$0#0*0(%L3)%PF#(.F(%'.-%!(F".3,342>%U'&'.:%L3)%

K1@[P% '.',2$#$>% '.-% r3#F"#% R'V'.#$"#>% [#V#% W'J'F"#>% '.-% P"3Y#% P(4'N#% 5R'432'%

S.#T()$#02>%U'&'.:%L3)%T',*'+,(%'-T#F(B% !
%

!
! !
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(0% ',B% 5678=:% /)3,#.(@)#F"% &)30(#.@,#V(%/H/K8% F3.0)3,$% (,3.4'0#3.% 3L% )330% "'#)$% #.%

)"*+,-.#!,!/01*2,*3*B%PC/4I#C/E.0C%?;C%;=<;"A;B% %

1,3*4">% PBUB% '.-% Q(.0>% IB_B% 58AA<:% _,3)',% -#&C% '% $#N&,#L#(-% N(0"3-% L3)%

)L".+*<0;",F>@N(-#'0(-% 0)'.$L3)N'0#3.% 3L% )"*+,-.#!,!/ 01*2,*3*B% (2*30/ PC/ 8?C%

9D;"9=DB%

M'"()>%_BQB%'.-%Q)'2+)33V>%PBIB%5678;:%d3J%03%,(0%43C%&(F0#.%'.-%&,'.0%F(,,%'-"($#3.B%

K".30C/(2*30/&<,C%?C%;6DB%

M'00'>%PB>%W#N>%1B[B>%/().'$>%[B>%/#)($>%RBMB>%/)3*$0>%dB>%!'N>%!B%(0%',B% 56788:%H330%

"'#)$C% -(T(,3&N(.0>% 4)3J0"% '.-% (T3,*0#3.% '0% 0"(% &,'.0f$3#,% #.0()L'F(B%(2*30/ &.,2C/

D=?C%8"8=B%

M3,'.>%KB%56778:%!"(%)3,(%3L%(0"2,(.(%#.%)330%"'#)%4)3J0"%#.%)"*+,-.#!,!B%PC/(2*30/6F0"C/

&.,2/&<,C/8?=C%8=8"8=;B%

\N3.$>%IB[B1B>%'.-%W(0(,'')>%!B%5677A:%H330%"'#)$B/(2*30/Q;22/R.3.L"*#1!C/J.2C/%?B%

Q(),#.C%P&)#.4()@e(),'4B% %

_3("$(>%MB%'.-%U*.4V>%IB% 58A<D:% X.L,*(.F(%3L%&"3$&"'0(%'.-%.#0)'0(%$*&&,2%3.%)330%

"'#)%L3)N'0#3.%3L%)'&(>%$&#.'F"%'.-%03N'03%&,'.0$B%(2*30/&.,2C%9=C%D;A"D?<B%

_)'.F3a>% \B>% H'.3F"'>% /B>% Q*),'0>% eB% '.-% M*.'.->% 1B% 5678;:% )"*+,-.#!,!% $((-%

N*F#,'4(%$(F)(0')2%F(,,$C%)(4*,'0#3.%'.-%-2.'N#F$B%G";3-!/(2*30/&<,C%67C%;8;";6=B% %

_)2>%PB1B%5677=:%/)#N')2%F(,,%J',,%N(0'+3,#$NC%0)'FV#.4%0"(%F')(()$%3L%J',,%&3,2N()$%#.%

,#T#.4%&,'.0%F(,,$B%6;S/(1D0.2C%8?8C%?=8"?9;B%

_*V'3%r>%_()Y'.#>%IB>%!3N#3V'>%HB>%R'4'$'V#>%RB>%W*)'0'>%HB>%R#$"#N3)#>%rB%(0%',B%56788:%

!"(%#!HIl%'.',2$#$%)(T(',$%N(F"'.#$N$%3L%4)3J0"%-(L(F0$%-*(%03%(GF($$%a#.F%#.%

)"*+,-.#!,!/01*2,*3*C/(2*30/(1D!,.2C%8;;C8<AD"8A79B%

O'"33.#'>%!BPB>%R#(,$(.>%RB\B>%U3$"#>%/BIB%'.-%U'"33)>%IB%56778:%I%)330%"'#),($$%+'),(2%

N*0'.0%L3)%(,*F#-'0#.4%4(.(0#F%3L%)330%"'#)$%'.-%&"3$&"3)*$%*&0'V(B%(2*30/&.,2C%6D;>%

688"68AB% %

O#,)32>%PB%'.-%U3.($>%MBKB%56777:%!")3*4"%L3)N%03%L*.F0#3.C%)330%"'#)%-(T(,3&N(.0%'.-%

.*0)#(.0%*&0'V(B%G";3-!/(2*30/&<,C%;C%;?"?7B%

O)(+(>%[B%56786:%!"(%&'00().#.4%3L%(&#-()N',%"'#)$% #.%)"*+,-.#!,!/f%*&-'0(-B%QF""C/

T#,3C/(2*30/E,.2C%8;C%D8"D9B% %



 19 

O)#()$3.>%1B>%R#(,$(.>%\B>%W(0(.,'')>%!B%'.-%PF"#(L(,+(#.>%UB% 5678=:%H330%"'#)$B%!"(%

I)'+#-3&$#$%Q33V>%(7896B% %

d'*4".>%OB%'.-%1"'*-"*)2>%IB%5677;:%O(.(0#F%'.',2$#$%3L%$((-%F3'0%-(T(,3&N(.0%#.%

)"*+,-.#!,!B%G";3-!/(2*30/&<,C%87C%=96"999B%

X-(>%rB>%R'4'$'V#>%RB>%!3N#3V'>%HB>%P*#03>%[B>%W'N#2'>%!B%'.-%['($"#N'>%[B% 56779:%
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0"(%&,'$N'%N(N+)'.(B%PC/4I#C/E.0C%;<C%889D"88<DB% %
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J#0"%0"(%&,'$N'%N(N+)'.(%'.-%#.0()'F0$%J#0"%F',N3-*,#.%'.-%&"3$&"'0#-2,#.3$#03,%

&"3$&"'0($B%(2*30/Q;22/(1D!,.2B%;8C%D??"D9AB% %

W'03>% [B>% I32'N'>% !B% '.-% ['($"#N'% [B% 5678D:% !"(% 1'6j@+#.-#.4% &)30(#.% /1'/6%
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