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V_KZON��SNZKPVKSN�XV��Ķ̂ LKN�XQ��QPQ2(t�%' $2(E;2(.F(jn2(*F(n2()F(mlm:mj�2(
v<0Fg !#F(l���$F(

(

/r@@rs@A2(EF(EF�(/r@{A{�r>2(qF�(=-@s2({F(E�*!"$0'6�$(+$(f"$%&'($"6�0$(!(
! #"<#<"$(+!(1$#'  '0' (+$("!6�&'( <+! #!(+'(q"$ �0F(
V_KZON��SNZKPVKSN�XV�
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oEÄ -@A�2(l�mkp2(#H!()"')'"#�'*('f($66"!6$#! ($#(!$3H( �I!(30$  ($*+(#H!(

3'*#!*#('f($66"!6$#!+( �0#($*+(30$}(o!z<$#�'*(jp(~!"!(3$03<0$#!+F(

;E�(�(lkoÌo*��0'6+�pg(Ì*p(((((((((((((olp(

~H!"!(

;E�(�(6!'4!#"�3(4!$*(+�$4!#!"(o44p�(

*�(�()"')'"#�'*('f($66"!6$#! ('*( �I!(30$  (�(o±p�(

+�(�(4!$*(+�$4!#!"('*( �I!(30$  (�(o44p�(

A>=(�(o~$66(:(~ $*+p�lkkgo~ $4)0!(:(~ $*+p(((((((((((((((((ojp(

~H!"!(

A>=(�($66"!6$#!+( �0#($*+(30$}(o±p�(

~$66(�(~!�6H#('f($66"!6$#! ("!#$�*!+('*($00( �!.! (o6p�(

~ $*+(�(~!�6H#('f( $*+(+!#!"4�*!+($f#!"(+� )!" �'*(o6p�(

~ $4)0!(�(+"}(~!�6H#('f(#H!(�*�#�$0( $4)0!(o6pF(

( CH!( '�0(3'"! (< !+(f'"(B<0�(+!* �#}($*+()'"' �#}(4!$ <"!4!*# (~!"!(

)"!)$"!+($#(#H!(0$B'"$#'"}2(B!�*6(#H!(!53!  ( '�0(3$"!f<00}("!4'.!+(f"'4(#H!(

'<#!"()$"#('f(#H!(4!#$0("�*6 F(CH!( $4)0! (~!"!(#H!*( 0'~0}( $#<"$#!+(~�#H(

+� #�00!+(~$#!"F(Af#!"(#H� 2( $4)0! (~!"!( <Bv!3#!+(#'( <3#�'* ('f(�(�8$('*()'"'< (

f<**!0 ($*+(l2mkk(�8$('*()"!  <"!()0$#!(!5#"$3#'" (f'"(+!#!"4�*�*6(#H!(~$#!"(

3'*#!*#($#(!$3H('f(#H! !( <3#�'* (o�1-Cr2(l�u�pF(/"'4(#H!(3$)�00$"}(!z<$#�'*(

o!z<$#�'*(np(4'+�f�!+(f"'4(G"($*+(x"$�#H(ojkkjp2(#H!(!z<�.$0!*#()'"!(+�$4!#!"(

~$ (3$03<0$#!+2(~H$#($00'~!+(+!#!"4�*�*6(#H!()'"!( �I!(+� #"�B<#�'*2(+�.�+!+(�*(

#H"!!(30$  ! i(4$3"')'"! (o)'"! (~�#H(!z<�.$0!*#(+�$4!#!"(H�6H!"(#H$*(mk(Í4(



�k(

(

~H$#(3'""! )'*+ (#'(�(�8$( <3#�'*p2(4�3"')'"! (o)'"! (~�#H(!z<�.$0!*#(+�$4!#!"(

f"'4(kFj(#'(mk(Í4p($*+(3"})#')'"! (o)'"! (~�#H(!z<�.$0!*#(+�$4!#!"( 4$00!"(#H$*(

kFj(Í4(~H$#(3'""! )'*+ (#'(lmkk(�8$( <3#�'*p($ (+!f�*!+(B}(�0!�*($*+(1�B$"+�(

ojkkjpF(Af#!"(#H� 2( $4)0! (~!"!('.!*(+"�!+(olkm:llk(Ë=(f'"(�u(Hp(f'"(

+!#!"4�*�*6(~$#!"(3'*#!*#(o;A@�{r@2(l�u�p($*+(B<0�(+!* �#}(oq1A�r�(

�A@C;r2(l�u�$pF(

+!(�(j��gH(((((((((((((onp(

+!(�(!z<�.$0!*#()'"!(+�$4!#!"(oÍ4p�(

H(�( <3#�'*(o�8$pF(

( �$#$(~$ ( <Bv!3#!+(#'($*$0} � ('f(.$"�$*3!($*+(~H!*( #$#� #�3$00}(

 �6*�f�3$*#(+�ff!"!*3! (~!"!('B !".!+2(>�'##:�*'##(#! # ($#(m±( �6*�f�3$*3!(~!"!(

$))0�!+(< �*6(#H!( 'f#~$"!(>� .$"(o/r@@rs@A2(jkllpF(

(

(

�d§
��������	�����������	�

(

( >'�0(#!5#<"!(~$ ( �6*�f�3$*#0}(+�ff!"!*#($4'*6(0$*+(< ! (oC$B0!(npF(

��6H!"(30$}(3'*#!*#(~$ ('B !".!+('*(#H!(r<3$0})#(f'"! #(o$04' #(�mk(6(6:lp2(

~H!"!(#H!( '�0(~$ (30$  �f�!+($ (30$}F(G*(/'"! #2(=!""$+'($*+(8�0!(j2(30$}(

3'*#!*# (~!"!(0'~!"(#H$*('*(r<3$0})#(o~�#H�*($(*$""'~("$*6!($"'<*+(nmk(6(6:lp(

$*+(#H!( '�0(#!5#<"$0(30$  �f�3$#�'*(~$ (30$}(0'$4F(A4'*6(#H!(3'* #"<3#!+( '�0 2(

8�0!(j()"! !*#!+(#H!(H�6H!"(30$}(3'*#!*#(onmk($*+(nkk(6(�6:l($#(k:m($*+(jk:jm(34(

0$}!" 2("! )!3#�.!0}p2(~H�0!(8�0! (l($*+(n(H$+(30$}(3'*#!*# (< <$00}(B!0'~(lmk(6(

�6:lF(>�0#(3'*#!*# (~!"!(H�6H(#H"'<6H'<#($00(#H!(0$*+(< ! 2(B!�*6(30' !(#'(mkk(6(6:l(

'*(#H!(jk:jm(34(0$}!"(f"'4(#H!(3'* #"<3#!+()�0! 2(~H�3H( H'~!+(#H!(H�6H! #(

.$0<! F(

(

(



�l(

(

C$B0!(nF(>'�0(6"$*<0'4!#"�3(f"$3#�'* ('*(#H!(+�ff!"!*#(0$*+(< ! ($*+($#(#~'( '�0(

+!)#H (ok:m($*+(jk:jm(34p(f"'4(=9""!6'(+'(E!�'(�"'*(4�*!2(>$B$"?2(E;2(

 '<#H!$ #!"*(q"$I�0F(

1$*+(

< !(

=0$}(
>$*+(

>�0#(
C'#$0( ='$" !( /�*!�(

:::::::::::::::::::::(6(�6:l(:::::::::::::::::::::(

k:m(34(

/'"! #( n�u(q( jnl(q$( uk(=$( lml(q( �jl(

B(

=!""$+'( nl�(q( j�n(q$( lku(=$( lum(q( n�l(

r<3$0})#( �j�(A( jkl(q$( �m(=$( lk�(=( n��(

8�0!(l( ll�(=( mlm(A$( jk�(q$( nkm(A( n�k(

8�0!(j( nml(q( jk�(q$( u�(=$( ll�(=( ���(

8�0!(n( llk(=( ��m(A$( nl�(A$( lm�(q( �lm(

( jk:jm(34(

/'"! #( nul(q( jkm(q$( �l(q$( l��(q( �l�(

$(

=!""$+'( n�u(q( jj�(q$( �k(q$( l��(q( �j�(

r<3$0})#( �nu(A( l�n(q$( �m(q$( lku(=( nu�(

8�0!(l( ll�(=( nuk(AB( lmk(AB( jnk(A( mk�(

8�0!(j( nkk(q( jk�(q$( �l(q$( lnm(=( ���(

8�0!(n( lm�(=( nk�(AB( l�l(AB( lnn(q( m�j(

�rz<�.$0!*#(+�$4!#!"( 4$00!"(#H$*(kFjm(44F(
=$)�#$0(0!##!" (3'4)$"!(0$*+(< ! (~�#H�*(#H!( $4!( '�0(0$}!"(o)�kFkm(>�'##:�*'##(
#! #pF(>4$00(0!##!" (3'4)$"!( '�0(0$}!" (o)�kFkm(>�'##:�*'##(#! #p(~�#H�*(#H!( $4!(
0$*+(< !(o~H!*('*!(0!##!"(� ( H'~*(f'"(!$3H(.$0<!p('"(3'* �+!"�*6(#H!(4!$*(f"'4(
$00(0$*+(< ! (o~H!*('*0}('*!(0!##!"(� ( H'~*(f'"(#H!(~H'0!(3'0<4*pF(
( (

(

(

(

(



�j(

(

( >'�0(#!5#<"!(� ($(�!}(3'4)'*!*#('*(4�*!+(0$*+("! #'"$#�'*($*+(H�6H!"(

30$}(3'*#!*# (4$}(f$.'"('"6$*�3(4$##!"(B<�0+(<)($*+(4�3"'B�$0($3#�.�#}(

o=�G�A��({s�1s®>�A2(jklkp2(~H$#( �6*�f�3$*#0}(!*H$*3! ("! #'"$#�'*(

o>�@r>C�A�(1A12(jkllpF(G*(#H!()"! !*#(3$ !2("! #'"$#�'*(3'<0+(0!$+(8�0!(j(

#'~$"+ ($( #$#!( �4�0$"(#'(#H$#('f(<*+� #<"B!+( �#! �(~H�0!('*(8�0! (l($*+(n2(

"!30$4$#�'*(4$}(0!$+(#'($( #!$+}( #$#!2(B<#(�#(~'<0+(H$"+0}("! !4B0!(#H!(

<*+� #<"B!+( �#! F(CH!(#!5#<"!('*("!3'* #"<3#!+( '�0 (f"'4(4�*!+( �#! (� (

+!)!*+!*#(<)'*(#H!(4$#!"�$0(< !+(ös88r@(!#($0F2(jklnp2(B<#(�*(6!*!"$0(#H!(

'.!"$00(#"!*+ ($"!(+!3"!$ !('*(#H!(30$}(f"$3#�'*($*+(�*3"!$ !('*(3'$" !(f"$64!*# 2(

 <3H($ ( $*+($*+(6"$.!0(o>�@r>C�A�(1A12(jkllpF(s#(3$*(B!(�*f!""!+(#H$#(8�0!(j(

~$ (3'* #"<3#!+(~�#H($(3'* �+!"$B0!($4'<*#('f(#') '�02(~H�0!()�0! (l($*+(n(~!"!(

3'* #"<3#!+(4$�*0}(~�#H()H}00�#!($*+(qs/(oB$*+!+(�"'*(f'"4$#�'*p( $)"'0�#!(f"'4(

4�*!('.!"B<"+!*F(xH!*(#') '�0(� ($))0�!+2("! #'"$#�'*(� (4<3H(!$ �!"2(B<#(�#(� (

*'#($0~$} ($.$�0$B0!(ös88r@(!#($0F2(jkllpF(8H}00�#!(� ($(.!"}(3'44'*(

'.!"B<"+!*('*(�"'*(4�*! (f"'4(#H� ("!6�'*2($ (�#(� (3'44'*0}($  '3�$#!+(#'(qs/(

'33<""!*3!(o@G>sÎ@r�(=�rEA1r(J-{sG@2(l��mpF(CH! !('.!"B<"+!*(

4$#!"�$0 (~!"!()H} �3$00}(3H$"$3#!"�I!+(B}(>�0.$(!#($0F(ojkk�p2($*+(30$}2( �0#($*+(

 $*+(3'*#!*# ("!)'"#!+(f'"()H}00�#!($"!("! )!3#�.!0}(ln�2(l�m($*+(m��(6(6:l2(~H�0!(

f'"(qs/( $)"'0�#!(#H! !($"!(lj�2(mmj($*+(jj�(6(6:lF(8�0! (l($*+(n($"!()"'B$B0}($(

4�5#<"!(f"'4(#H! !(#~'(4$#!"�$0 2($ (B'#H( $*+($*+( �0#(3'*#!*# ($"!(H�6HF(CH� (

*'#�'*(� ("!�*f'"3!+(B}(#H!(.$0<! (f"'4()$"#�30!(+!* �#}i(~H�0!(>�0.$(!#($0F(ojkk�p(

'B !".!+(.$0<! ('f(nF�m(6(34:n(f'"(qs/( $)"'0�#!($*+(jF�l(6(34:n(f'"()H}00�#!2('<"(

.$0<! (onFjn(6(34:n('*($.!"$6!(f'"()�0! (l($*+(np($"!(�*#!"4!+�$"}(#'(#H! !(oC$B0!(

lpF(

( A66"!6$#!( #$B�0�#}(~$ ("!4$"�$B0}(+�ff!"!*#(B!#~!!*(*$#<"$0($*+(

3'* #"<3#!+( '�0 (oC$B0!(�pF(CH!(6!'4!#"�3(4!$*(+�$4!#!"(o;E�p2(#H!($4'<*#('f(

$66"!6$#!+( �0#($*+(30$}(oA>=p($*+(#H!()"')'"#�'*('f(0$"6!"($66"!6$#! (ouFk:jFk(

44( �I!(30$  p(~!"!( �6*�f�3$*#0}(H�6H!"(<*+!"(/'"! #2(=!""$+'($*+(r<3$0})#(�*(



�n(

(

3'4)$"� '*(#'(#H!(3'* #"<3#!+(8�0!( '�0 F(CH!"!(~$ ($0 '($( �6*�f�3$*#(!ff!3#('f(

 $4)0�*6(+!)#H('*($66"!6$#!( #$B�0�#}F(CH!(k:m(34( '�0(0$}!"("! <0#!+(�*(

 �6*�f�3$*#0}(H�6H!"(.$0<! (f'"(;E�2(A>=($*+("$#�'('f(0$"6!"($66"!6$#! (�*(

3'4)$"� '*(#'(#H!(jk:jm(34( '�0F(G*(#H!(k:m(34(0$}!"2(;E�(f"'4(/'"! #2(

=!""$+'($*+(r<3$0})#(~$ ('*($.!"$6!(lm±(H�6H!"(#H$*(#H!(;E�(f"'4(8�0!( '�0 �(

'*(#H!(jk:jm(34(0$}!"2(#H� (+�ff!"!*3!(~$ (4<3H(4'"!(!5)"!  �.!2(~�#H(#H!(

f'"4!"( H'~�*6($*($.!"$6!(;E�($04' #(�k±(H�6H!"(#H$*(#H!(0$#!"F(

( A33'"+�*6(#'(q!00(ojkklp2( '�0(f<*3#�'* (B$ !+(�*+�3! ($"!($(�!}(

3'4)'*!*#(f'"($  !  �*6(!3' } #!4("!H$B�0�#$#�'*('*(4�*!+( �#! ($*+( H'<0+($0 '(

�*30<+!(4!$ <"! ('f( '�0("! � #$*3!(#'(!"' �'*F(A ($66"!6$#!( #$B�0�#}(� (

3'* �+!"!+($( <�#$B0!(�*+�3$#'"('f( '�0(!"'+�B�0�#}(o{=ss̈A��(xA�s{�s�s2(

jkl�p2(�#(4$}(B!(3'* �+!"!+($(6''+(�*+�3$#'"(~H!*(!.$0<$#�*6("! #'"$#�'*(

)"$3#�3! ('*( '�0 ($ff!3#!+(B}(4�*�*6F(s#(� (�4)'"#$*#(#'(+!.!0')( #"$#!6�! (#H$#(

4$}(f$.'"($66"!6$#!( #$B�0�I$#�'*('*("! #'"!+(4�*!( '�0 2(#H< ()"!.!*#�*6( '�0(

0'  ! F(s#(3$*(B!( !!*(#H$#($66"!6$#�'*(~$ (!*H$*3!+('*(#H!( <"f$3!(0$}!"2(~H!"!(

'"6$*�3(3$"B'*(3'*#!*#(~$ (H�6H!"F(A66"!6$#�'*($*+($66"!6$#!( #$B�0�#}('*(

4�*!+( �#! ($"!(f$.'"!+(B}('"6$*�3(3$"B'*($33<4<0$#�'*('.!"(#H!(#�4!(o�r@A>�(

Er@s{G:EA@C°{�({s=G1A-2(jkk��(xs=��(s{;@AE�(>CA�12(jkk�p2(

'"6$*�3($4!*+4!*# (o=G-@C{rª�(�A@@s{;CG{�(qª@{r2(jklnp($*+(6"$  (

.!6!#$#�'*(o1-{A@�s({rCG(!#($0F2(jkkupF(

(

(

(

(

(

(



(

(

nu
(

C$B0!(�F(A66"!6$#!( #$B�0�#}($*$0} � ("! <0# 2( H'~�*6(6!'4!#"�3(4!$*(+�$4!#!"(o;E�p2()"')'"#�'*('f($66"!6$#! ($#(!$3H(

 �I!(30$  ($f#!"(~!#( �!.�*6($*+($66"!6$#!+( �0#(�(30$}(oA>=p(<*+!"(+�ff!"!*#(0$*+(< ! ($*+($#(#~'( '�0(+!)#H (ok:m($*+(jk:

jm(34p(f"'4(=9""!6'(+'(E!�'(�"'*(4�*!2(>$B$"?2(E;2( '<#H!$ #!"*(q"$I�0F(

(

;E�(

A66"!6$#! ($#( �I!(30$  ! (o44p(

A>=(
( uFk(:(jFk( jFk(:(lFk( lFk(:(kFm(

kFm(:(

kFjm(

kFjm(:(

kFlkm(
�(kFlkm(

( 44( ::::::::::::::::::::::::::::::::::::::::::(±(::::::::::::::::::::::::::::::::::::::::::(

( k:m(34(

/'"! #( �F��(A(

$(

�uFj(A(

$(

kFm�(q(

B(

kFnl(q(

B(

kFnj( kFjl( kF��(q( ��F�(A(

$(

=!""$+'( �Fun(A( �uF�(A( kFj�(q( kFl�(q( kFku( kFlj( kFmk(q( ��Fl(A(

r<3$0})#( �Fu�(A( ��F�(A( kFkm(q( kFk�(q( kFk�( kFk�( kF��(q( ��F�(A(

8�0!(l( �F�j(q( ��Fl(q( kF�j(q( kF��(q( kF�m( kF��( lF�k(A( ��Fk(q(

8�0!(j( nFuu(q( �kFm(q( lF�n(A( lF��(A( lFmj( lF��( nFjk(A( �mFj(q(

8�0!(n( �Fnk(q( �mFk(q( kFuk(A( kFum(A( kF�u( kF�m( jFkn(A( �mF�(q(

(

( (



(

(

n�
(

C$B0!(�F='*30< �'*F(

( jk:jm(34(

/'"! #( �F�l(A(

B(

��Fn(A(

B(

lFkj(q(

$(

kFm�(q(

$(

kFn�( kFnm( kFnm(q( ��Fm(A(

B(

=!""$+'( �Fn�(A( ��Fm(A( lF��(q( lFjk(q( kF��( kF�j( lFl�(q( �uF�(A(

r<3$0})#( �Fuj(A( �uFu(A( kFjm(q( kFlj(q( kFj�( kFk�( kF�u(q( ��F�(A(

8�0!(l( jFuu(q( u�Fj(q( lFm�(q( lF��(q( lF��( lF��( �Fnk(A( u�F�(q(

8�0!(j( jF�n(q( �uF�(q( nFk�(A( nFn�(A( jFll( nFlu( �Fnm(A( u�F�(q(

8�0!(n( nFkl(q( ujFm(q( jFm�(A( jF�n(A( jFl�( lF��( uFnk(A( u�Fm(q(

=$)�#$0(0!##!" (3'4)$"!(0$*+(< ! (~�#H�*(#H!( $4!( '�0(0$}!"(o)�kFkm(>�'##:�*'##(#! #pF(>4$00(0!##!" (3'4)$"!( '�0(0$}!"(
3'* �+!"�*6(#H!(4!$*(f"'4($00(0$*+(< ! 2(~�#H('*0}('*!(0!##!"(B!�*6( H'~*(f'"(#H!(~H'0!(3'0<4*(o)�kFkm(>�'##:�*'##(
#! #pF



�k(

(

( >'�0(B<0�(+! #�*}(~$ ($0 '( �6*�f�3$*#0}($ff!3#!+(B}(4�*�*6(oC$B0!(mp2(

B!�*6(0'~!"('*(/'"! #($*+(r<3$0})#(okF�u($*+(kF�l(6(34:n("! )!3#�.!0}('*(#H!(k:m(

34(0$}!"p($*+(H�6H!"('*(8�0!(l($*+(8�0!(n(olF�j($*+(lF�k(6(34:n("! )!3#�.!0}('*(

#H!(k:m(34(0$}!"pF(CH!( '�0(f"'4(=!""$+'($*+(8�0!(j("! <0#!+(�*(�*#!"4!+�$"}(

.$0<! (olFl�($*+(lFjm(6(34:n("! )!3#�.!0}('*(#H!(k:m(34(0$}!"pF(>'�0(B<0�(+!* �#}(

'*("!30$�4!+(4�*!( �#! (4$}("!$3H(.$0<! (H�6H!"(#H$*(jFk(6(34:noA=CG{(!#($0F2(

jkllpFq<0�(+!* �#}(.$0<! (o4!$ <"!+('*(6"$+<$#!+(3}0�*+!"(~�#H(+� #<"B!+(

 $4)0! p('f(lF��($*+(lFl(6(34:n~!"!(f'<*+(B}(>�0.$(!#($0F(ojkk�p(qs/(oB$*+!+(

�"'*(f'"4$#�'*p($*+()H}00�#!( $)"'0�#!2(4$#!"�$0 (3'44'*0}($.$�0$B0!(f'"(�"'*(

4�*!("!30$4$#�'*F(CH!(.$0<! (H!"!("!)'"#!+('*(#H!(k:m(34(0$}!"(f"'4(8�0!(l($*+(

'*(8�0!(n($"!(30' !(#'(#H!(.$0<! ("!)'"#!+(f'"(qs/( $)"'0�#!2(B<#(}!#( '4!~H$#(

 4$00!"2(!.!*(#H'<6H(#H!($f'"!4!*#�'*!+(B<0�(+!* �#}(.$0<! (~!"!('B#$�*!+(~�#H(

0'' !2(+� #<"B!+( $4)0! F(A(.$0<!('f(lF�(6(34:n(~$ ("!3'44!*+!+($ ( #$*+$"+(

f'"(4�*!( '�0("!30$4$#�'*(B}(�$�6H(ol��mp2(~H'( <66! #!+(#H$#( '�0 (~�#H(B<0�(

+!* �#}(.$0<! ($B'.!(#H� ( H'<0+(B!(3'* �+!"!+(|�*(*!!+('f(#"!$#4!*#�F(�'~!.!"2(

#H!($<#H'"(+'(*'#()"! !*#($*}($++�#�'*$0(�*f'"4$#�'*(3'*3!"*�*6(f'"(~H�3H(

#!5#<"$0(30$  ! (#H� (.$0<!(� ($33!)#$B0!2($*+($( �*60!(.$0<!(~'<0+(H$"+0}(B!(~!00(

 <�#$B0!(f'"(#H!(~H'0!("$*6!('f(+�ff!"!*#(30$}2( �0#($*+( $*+(3'*#!*# F(C'#$0(

)'"' �#}( H'~!+(#H!( $4!(#"!*+ 2(~�#H($(6!*!"$0(#!*+!*3}('f(/'"! #(Ï(r<3$0})#(Ð(

=!""$+'(Ï(8�0!(j(Ð(8�0!(l(Ï(8�0!(nF(E$3"')'"' �#}(~$ ($0~$} (H�6H!"('*(#H!(k:m(

34(0$}!"(�*(3'4)$"� '*(#'(#H!(jk:jm(34(0$}!"2($*+(#H!(0'~! #($.!"$6!(.$0<!(~$ (

kFl�(34n(34:n('*(8�0!(l(ojk:jm(34(0$}!"pF(A0#H'<6H(�#(4$}(*'#(B!(3'* �+!"!+(

+!#"�4!*#$0(f'"()0$*#(6"'~#H($ (�#( #$*+ ($B'.!(#H!(B!*3H4$"�(.$0<!('f(kFlk('"(

kFl�(34n(34:n(o@rª{G1�>(!#($0F2(jkk�p(�#(� (<*�*'~*(H'~( !.!"!0}(#H� (

"!+<3#�'*(4�6H#(H�*+!"(~$#!"(�*f�0#"$#�'*F(E�3"')'"' �#}2(~H�3H(� ($  '3�$#!+(#'(

$.$�0$B0!(~$#!"( #'"�*6()'"! 2(~$ (H�6H!"('*(#H!(3'* #"<3#!+()�0! (okFl�(34n(34:n(

'*($.!"$6!p(#H$*('*(#H!('#H!"( '�0 (okFllm(34n(34:n('*($.!"$6!p2(~H$#("!)"! !*# (

$*(�*3"!$ !('f(�Fm(44('f($.$�0$B0!(~$#!"(f'"(!$3Hlk(34('f( '�0()"'f�0!F(



�l(

(

="})#')'"! 2(~H�3H(H'0+(~$#!"(~�#H( <3H($(H�6H(!*!"6}(#H$#(4$�! (�#(<*$.$�0$B0!(

f'"()0$*# (o�1rs{�(1sqA@�s2(jkkjp2(~!"!( �6*�f�3$*#0}(H�6H!"('*(/'"! #2(

=!""$+'($*+(r<3$0})#(#H$*('*(#H!(3'* #"<3#!+()�0! 2()"'B$B0}(B!3$< !('f(H�6H!"(

30$}(3'*#!*# F(



(

(

�j
(

C$B0!(mF(>'�0(B<0�(+!* �#}(o�Bp2(#'#$0()'"' �#}(o*p($*+(4$3"':2(4�3"':($*+(3"})#')'"! (3'*#!*#(oE$3"'2(E�3"'($*+(="})#'2(

"! )!3#�.!0}p(<*+!"(+�ff!"!*#(0$*+(< ! ($*+($#(#~'( '�0(+!)#H (ok:m($*+(jk:jm(34p(f"'4(=9""!6'(+'(E!�'(�"'*(4�*!2(

>$B$"?2(E;2( '<#H!$ #!"*(q"$I�0F(

(

�B( *(
E$3"'( E�3"'( ="})#'(

�B( *(
E$3"'( E�3"'( ="})#'(

Ñ!zÐmkÍ4( ( Ñ!z�kFjÍ4( Ñ!zÐmkÍ4( ( Ñ!z�kFjÍ4(

6(34:n( ::::::::::::(34n(34:n(::::::::::::( 6(34:n( ::::::::::::(34n(34:n(::::::::::::(

k:m(34( jk:jm34(

/'"! #( kF�u(=$(kF�j(A(kFj�(q$( kFlk(qB( kFjm(A( lFk�(=$( kF�k(A( kFjl(qB( kFln(q$( kFj�(A(

=!""$+'(lFl�(q$(kFm�(q( kFj�(q$( kFlj(qB( kFjl(A( lFl�(q$( kFmu(q( kFl�(qB( kFl�(q$( kFj�(A(

r<3$0})#(kF�l(=$(kF�m(A(kFnm(A$( kFku(qB( kFjj(A( lFkm(=$( kF�l(A( kFj�(AB( kFlj(q$( kFjm(A(

8�0!(l( lF�j(A$(kFml(=( kFjk(=$( kFl�(AB( kFlm(q( lFnk(qB( kFm�(=( kFl�(=B( kFlu(A$( kFjn(q(

8�0!(j( lFjm(q$(kFm�(q( kFj�(q$( kFll(AB( kFjl(q( lFjn(q$( kFmu(q( kFjn(qB( kFlu(A$( kFl�(q(

8�0!(n( lF�k(A$(kFml(=( kFjl(=$( kFl�(AB( kFl�(q( lFmu(A$( kFmj(=( kFlu(=B( kFl�(A$( kFl�(q(

=$)�#$0(0!##!" (3'4)$"!(0$*+(< ! (~�#H�*(#H!( $4!( '�0(0$}!"(o)�kFkm(>�'##:�*'##(#! #pF(>4$00(0!##!" (3'4)$"!( '�0(0$}!" (
~�#H�*(#H!( $4!(0$*+(< !(o)�kFkm(>�'##:�*'##(#! #pF(



�n(

(

( >'�0($66"!6$#! ( #$B�0�#}($*+( '�0( #"<3#<"!(~!"!(H�6H0}(3'""!0$#!+(#'( '�0(

#!5#<"!($*+('"6$*�3(4$##!"(3'*#!*#(oC$B0!(mpF(=0$}($*+('"6$*�3(4$##!"(3'*#!*# (

~!"!( �6*�f�3$*#0}(3'""!0$#!+(#'(!$3H('#H!"2($*+(B'#H(~!"!( �6*�f�3$*#0}(

3'""!0$#!+(#'(�*3"!$ !('*($66"!6$#!( #$B�0�#}F(>'�0(B<0�(+!* �#}($*+(#'#$0()'"' �#}(

'*0}(~!"!(*'#(3'""!0$#!+(#'( �0#(3'*#!*#F(E$3"')'"' �#}(~$ (f$.'"!+(B}(H�6H!"(

30$}($*+('"6$*�3(4$##!"(3'*#!*# 2(~H�0!(3"})#')'"! (3'*#!*#(~$ ('*0}()' �#�.!0}(

3'""!0$#!+(#'(30$}(3'*#!*#F(E�3"')'"' �#}(~$ ()' �#�.!0}(3'""!0$#!+(#'( �0#(

3'*#!*#F(



(

(

��
(

C$B0!(�F(8!$" '*(3'""!0$#�'*(3'!ff�3�!*#(B!#~!!*(6"$*<0'4!#"�3(f"$3#�'* (o30$}2(#'#$0( $*+2(3'$" !( $*+($*+(f�*!( $*+p($*+(

 '�0('"6$*�3(3$"B'*(o>G=p(3'*#!*#($*+(#H!( '�0()H} �3$0(z<$0�#}($##"�B<#! (6!'4!#"�3(4!$*(+�$4!#!"(o;E�p2()"')'"#�'*('f(

$66"!6$#! ($#(!$3H( �I!(30$  (ou:j2(j:l2(l:kFm2(kFm:kFjm2(kFjm:kFlkm2(�kFlkm(44p2($66"!6$#!+( �0#(�(30$}(oA>=p2(B<0�(

+!* �#}(o�Bp2(#'#$0()'"' �#}(o*p($*+(4$3"':2(4�3"':($*+(3"})#')'"! (oE$3"'2(E�3"'($*+(="})#'2("! )!3#�.!0}p(<*+!"(

+�ff!"!*#(0$*+(< ! (f"'4(f"'4(=9""!6'(+'(E!�'(�"'*(4�*!2(>$B$"?2(E;2( '<#H!$ #!"*(q"$I�0F(

(
�E;(u:j( j:l( l:kFm(kFm:kFjm(kFjm:kFlkm(�kFlkm(A>=( �B( *( E$3"'(E�3"'(="})#'(

=0$}( kFmj�(kF��(:kFjn(:kFnl(:kF�k( :kF�m( :kFmj( kFmu( :kFuk( kF��( kFm�( :kF��(kF�j(

C'#$0( :kFk�(:kFkl(:kFln(:kFk�(:kFkn( kFkn( kFku( :kFl�( kF�u( :kF�j(:kFn�(kF�n( :kF�n(

='$" !(:kFk�(:kFkl(:kFk�(:kFk�(kFkl( kFkk( kFkm( :kFlm( kF��( :kF�u(:kFjk(kFnn( :kF��(

/�*!( :kFk�(kFkk(:kFln(:kFln(:kFku( kFk�( kFku( :kFk�( kFmj( :kFmj(:kF�n(kF�k( :kFnm(

>�0#( :kF�u(:kF��(kF�k(kF��(kF�m( kF��( kFuk( :kF��( kFjj( :kFl�(:kF�u(kFm�( :kFln(

>G=( kF��( kFm�(:kFm�(:kFmj(:kFml( :kF��( :kFm�( kF�l( :kF��( kF�j( kF��( :kFmu(kFnm(

�>H$+!+(3!00 (�*+�3$#!( �6*�f�3$*3!($#(l±('*(B�:0$#!"$0(#(#! #F



�m(

(

Òd§��	������	��

(

( >'�0(#!5#<"!(� ( �6*�f�3$*#0}($0#!"!+(+<"�*6()' #(4�*�*6("!3'.!"}2($ (#H!(

4$#!"�$0 (< !+(4$}(+�ff!"(f"'4(#H!('"�6�*$0( '�0F(CH� ( #"'*60}($ff!3# ( '�0(

)H} �3$0(z<$0�#}('*(#H!(!.$0<$#!+('.!"B<"+!*()�0! 2(~H�3H( !!*(#'(H$.!(B!!*(

3'* #"<3#!+(f"'4($(4�5#<"!('f()H}00�#!($*+(qs/(oB$*+!+(�"'*(f'"4$#�'*p(

 $)"'0�#!F(

( >'�0($66"!6$#!( #$B�0�#}(� ("!+<3!+('*(3'* #"<3#!+( '�0 2(B<#(4<3H(4'"!(

 !.!"!0}('*(#H!(jk:jm(34(0$}!"(#H$*('*(#H!(k:m(34(0$}!"2(~H$#(3'<0+(B!(

$  '3�$#!+(#'(+!3"!$ !('*('"6$*�3(3$"B'*(3'*#!*# F(

( CH!(3'* #"<3#!+()�0!(~�#H(H�6H!"(30$}(3'*#!*#(o8�0!(jp2(#H$#( !!4 (#'(H$.!(

"!3!�.!+(H�6H!"($4'<*# ('f(#') '�02(H$ ($( �4�0$"()H} �3$0(z<$0�#}(oB<0�(+!* �#}2(

)'"' �#}($*+()'"!( �I!(+� #"�B<#�'*p(�*(3'4)$"� '*(#'(#H!(<*+� #<"B!+( '�0(f"'4(

=!""$+'2(!53!)#(f'"($66"!6$#!( #$B�0�#}F(

( CH!(!.$0<$#!+( '�0 (+'(*'#()"! !*#($*}( !.!"!(0�4�#$#�'*(#'()0$*#(6"'~#H(

$*+(3'<0+(B!("!f'"! #!+(�*('"+!"(#'()!"f'"4(4'"!()"')!"0}('#H!"( '�0(f<*3#�'* 2(

 <3H($ (=( #'3��*6($*+(B�'+�.!" �#}(3'* !".$#�'*2( )!3�$00}(#H!( '�0(f"'4(8�0!(jF(

(

Ód§��Ô	�Õ�����
�	���

(

( C'(/A8rEs;2(={8z($*+(=A8r>F(

(

( �



��(

(


���
�	����
(

A=CG{2(8F(EF(!#($0F(@'0!('f( '�0(H!$0#H(�*(4$�*#$�*�*6(!*.�"'*4!*#$0(
 < #$�*$B�0�#}('f( <"f$3!(3'$0(4�*�*6F(�̂_KSQ̂[V̂ONP��LKV̂LV�·��VLM̂QPQR¤2(
r$ #'*2(.F(�m2(*F(jn2()F(lkj�m:lkj�j2(�!3F(jkllF(

(

A@>�A�2(EF(AF�(EA@Cs{>2(>F(s+!*#�f}�*6(3"�#�3$0(0�4�# (f'"( '�0(z<$0�#}(
�*+�3$#'" (�*($6"':!3' } #!4 F(�RSKLcPOcSV���LQZ¤ZOV[Z�N̂X��̂_KSQ̂[V̂O2(
A4 #!"+$42(.F(uu2(*F(j2()F(lmn:l�k2(/!BF(jkkjF�

(

qACrª2(CF(>'�0(3'4)$3#�'*($*+( '�0(4$*$6!4!*#i($("!.�!~F(�QKP��ZV�N̂X�

N̂NRV[V̂O2(G5f'"+2(.F(jm2(*F(�2()F(nnm:n�m2(�!3F(jkk�F(

(

qr112(1F(=F(r #$B0� H4!*#('f(*$#�.!(!3' } #!4 ($f#!"(4�*�*6:A< #"$0�$*(
!5)!"�!*3!($3"'  (+�.!" !(B�'6!'6"$)H�3(I'*! F(�LQPQRKLNP��̂RK̂VVSK̂R2(
G5f'"+2(.F(l�2(*F(jgn2()F(l��:lu�2(J<0}(jkklF(

(

q1A�r2(;F(@F�(�A@C;r2(�F(�F(q<0�(+!* �#}F(s*i(�1-Cr2(AF(or+FpF(
VOMQXZ�
QU�ZQKP�N̂NP¤ZKZ�YNSO��¼�)H} �3$0($*+(4�*!"$0'6�3$0(4!#H'+ F(j*+(!+F(E$+� '*i(
A>Ag>>>A2(l�u�$F()F(n�n:n��F(

(

q1A�r2(;F(@F�(�A@C;r2(�F(�F(8$"#�30!(+!* �#}F(s*i(�1-Cr2(AF(or+FpF(

VOMQXZ�QU�ZQKP�N̂NP¤ZKZ�YNSO��¼�)H} �3$0($*+(4�*!"$0'6�3$0(4!#H'+ F(j*+(!+F(
E$+� '*i(A>Ag>>>A2(l�u�BF()F(n��:nujF(

(

=�G�A�2(EF�({s�1s®>�A2(EF(rff!3#('f(#!5#<"!($*+(#"!!( )!3�! ('*(4�3"'B�$0(
)"')!"#�! ('f(4�*!( '�0 F(�YYPKVX��QKP��LQPQR¤2(A4 #!"+$42(.F(��2(*F(j2()F(j�u:
j�m2(G3#F(jklkF(

(

=G-@C{rª2(@F�(�A@@s{;CG{2(CF�(qª@{r2(�F(AF(s*+�3$#'" ('f( '�0(
f'"4$#�'*(�*("! #'"!+(B$<5�#!("! �+<! F(�LQPQRKLNP��̂RK̂VVSK̂R2(G5f'"+2(.F(mu2(
)F(�n:�u2(>!)#F(jklnF(

(



��(

(

�r¬Cr@2(AF(@F(>'�0()H} �3$0(z<$0�#}()$"#(si(#H!'"}2(!ff!3# ('f( '�0(#!5#<"!2(
+!* �#}2($*+('"6$*�3(4$##!"2($*+(!ff!3# ('*("''#(6"'~#HF(�QKP�N̂X��KPPNRV�

VZVNSLM2(A4 #!"+$42(.F(ljk2()F(jkl:jl�2(J<*!(jkk�F(

(

�G{A;rEA2(;F(�F(!#($0F(
N̂cNP�XV�[¢OQXQZ�XV�N̂TPKZV�XV�ZQPQZF(jF(!+F(@�'(
+!(J$*!�"'i(rEq@A8A(>'0' 2(jkllF(jnk()F(

(

�G@A{2(JF(xF�(8A@�s{2(CF(qF(�!f�*�*6($*($  !  �*6( '�0(z<$0�#}F(s*i(�G@A{2(
JF(xF(!#($0F(or+FpF(�VUK̂K̂R�ZQKP�¥cNPKO¤�UQS�N�ZcZONK̂NWPV�V̂_KSQ̂[V̂OF(
E$+� '*i(>'�0(>3�!*3!(>'3�!#}('f(A4!"�3$2(l���F()F(n:jlF(o>)!3�$0(8<B0�3$#�'*2(
nmpF(

(

/r@@rs@A2(�F(/F(>� .$"i($(3'4)<#!"( #$#� #�3$0($*$0} � ( } #!4F(�Ķ̂ LKN�V�
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�SNZKPVKSN�XV��Ķ̂ LKN�XQ��QPQ2(t�%' $2(E;2(.F(j�2(*F(�2()F(um�:u��2(+!IF(jkkjF(

(

�1-Cr2(AF(x$#!"("!#!*#�'*i(0$B'"$#'"}(4!#H'+ F(s*i(ÃÃÃÃÃÃF(
VOMQXZ�QU�ZQKP�
N̂NP¤ZKZ�YNSO��¼�)H} �3$0($*+(4�*!"$0'6�3$0(4!#H'+ F(j*+(!+F(E$+� '*i(
A>Ag>>>A2(l�u�F()F(�nm:��jF(

(

1-{A@�s({rCG2(AF(!#($0F(A#"�B<#' (fD �3' (+'( '0'(!4(?"!$(+!(4�*!"$%&'(+!(
3$".&'(�*f0<!*3�$+' ()!0$(3'""!%&'(+$($3�+!I2($+<B$%&'('"6e*�3$(!("!.!6!#$%&'F(
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