










 

 

 
 
 
 
 

 !"#$%!&'$"()%!&*+%,)!&(!-(".$%/!0(123(4.'(
5&$+!.67!*$!88%&9*60"&(:"//;8<=;%>+"".>(

 
(

(
(

(
(

(
(

(
(

(
(

(

(
(

(
(

(
(

(
(

(
(

(
(

(
(

(

(
(

(
!"#$%&#$&'( ())* +,- (.(./ 00 1234 5607 
3""8 9&#$&8843%#:'"3/ ;"<<28=>24(?""*( 
:'"34(&3$4@4A"$4&3288&*/ BC.D;EF.0G66.5605?&#$+H8"I24(?"=!"#$ 

(

(
(

(
(

(



 

 H"%43" 5 !"3 G 

(
(
?@A5BCD5EFGHI          70) 
(

(

J2( ?@KI?C?@F( ( ( ( ( ( ( ( ( ( 1 
 
0.0 D3J)2( 9&#$&8843%#:'"3       7 
0.5 H*)A&(2*&         7 
0.7 >4&3#?41I&3 &3 9&"3$?))*(43%      7 
0.K L89$#J"'!& ?41I4%43%&3       7 
 
L2( =?I@D4?M=I@( ( ( ( ( ( ( ( ( N(

(

12( G:OPDAGKHI(4?M=?F?@FI@( ( ( ( ( ( ( 3(

(
(

(
(

(
(

(
(

(
(

(
(

(
(

(

(
(

(
(

(
(

(
(

(
(

(
(

(
(

(

(
(

(
(

(



 

 H"%43" 7 !"3 G 

A''Q>*$;/(J(
(
J2J( ?&R';>(7!*$!88%&9*60"&(

M&$ :'"3%&94&( 9&$*&@$ %')9""' J&$ 9&#$""3(& 9&(*41!&3$&**&43 $2##&3 J&$ ;"<<28&*(4&: 
""3 (& 3))*(I41(&N (& -)*<28&*(41< ""3 (& ))#$I41(&N (& O2(&*#&&?&4 ""3 (& I24(I41(& 
&3 (& O$4&3:'""$ ""3 (& ?&#$I41(&. M&$ )3$?&*:9&#$&8843%#:'"3 94&($ &&3 "A$2&'& 
12*4(4#AJ&=:'"3)')%4#AJ& *&%&'43% !))* (4$ %&94&(. 
 
J2L( E.'#!>;.!(

M&$ )3$?&*: !"3 J&$ 9&#$&8843%#:'"3 ;"<<28=>24(?""*( J&&@$ 8&$ 43%"3% !"3 0P 
@&9*2"*4 5607 $)$ &3 8&$ 5Q 8""*$ 5607 $&* 43I"%& %&'&%&3. R"3 (& $&*!4#4&'&%%43% 4# 
!))*"@ <&334#%&!43% %&(""3 43 (& O$""$#A)2*"3$ &3 (& *&%4)3"'& J24#=""3=J24#9'"(&3. 
S""*3""#$ J&&@$ <&334#%&!43% '"3%# &'&<$*)34#AJ& ?&% :'""$#%&!)3(&3. 
T&(2*&3(& (& $&*8413 !"3 $&*!4#4&'&%%43% 9&#$)3( !))* &&3 4&(&* (& %&'&%&3J&4( I413 )@ 
J""* I4&3#?41I& )8$*&3$ J&$ )3$?&*: 941 (& %&8&&3$&*""( 3""* !)*&3 $& 9*&3%&3. 
 
J21( =%!&*+%,)!&(!&(7!"&$+''.>%&9(

D3 9)!&3%&3)&8(& :&*4)(& I413 $?&& I4&3#?41I&3 43%&(4&3(. +&4(& I4&3#?41I&3 I413 
)3$!"3<&'41<. S& 43%&(4&3(& I4&3#?41I&3 ?)*(&3 43 J))@(#$2< 5 !"3 (&I& 3)$" 
#"8&3%&!"$ ?&&*%&%&!&3. S4$ 9&$&<&3$ 34&$ ("$ (4& )3(&*(&'&3 !"3 (& I4&3#?41I&3N (4& 
34&$ &U:'4A4&$ ?)*(&3 %&3)&8(N 34&$ 941 (& 9&))*(&'43% I)2(&3 I413 9&$*)<<&3. S& 
I4&3#?41I&3 I413 43 J23 %&J&&' 9&))*(&&'(. +41 (& 9&))*(&'43% 4# I)!&&' 8)%&'41< *&<&343% 
%&J)2(&3 8&$ (& !)''&(4%& 43J)2( !"3 (& 43%&I)3(&3 I4&3#?41I&3. 
 
J2N2(G87$*R"0S!(+%,)%9%&9!&(

L89$#J"'!& I413 &3<&'& )3!)'<)8&3J&(&3 %&A)3#$"$&&*(. S& %&!)'%&3 J4&*!"3 ?)*(&3 43 
J))@(#$2< 7 ?&&*%&%&!&3. 
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M&$ )3$?&*: !"3 J&$ 9&#$&8843%#:'"3 ;"<<28=>24(?""*( J&&@$ A)3@)*8 J&$ 9&:""'(& 
43 "*$4<&' 7.Q !"3 (& -&$ *248$&'41<& )*(&343% %&(2*&3(& I&# ?&<&3 $&* 43I"%& %&'&%&3. 
+433&3 (& $&* 43I"%& $&*8413 I413 $?&& I4&3#?41I&3 )3$!"3%&3. 
 
S& 43(4&3&*# !"3 (& I4&3#?41I&3 I413/ 
B* B""8 L(*&# H)#$A)(& -))3:'""$# D3%&<)8&3 
0 >&'(&3*2#$ REF;=

"(!4&# V3"8&3# 
M"3(&'#)3(&*3&843% 
E. W)2#$*" RFXY 

XZ%&''&"3& 0Q Q[65 \S +)'#?"*( 5Q=67=5607 

5 >&'(&3*2#$ REF;=
"(!4&# V3"8&3# 
O"3\) H*)1&A$#Y 

XZ%&''&"3& 0Q Q[65 \S +)'#?"*( 5Q=67=5607 

 
 
O"8&3!"$$43% I4&3#?41I&3 
(

?&>%!&!.(J((

D3J)2( I4&3#?41I& 
+&'"3%J&99&3(& J&&@$ &&3 9)2?:&*A&&' ): J&$ 9&(*41!&3$&**&43 ""3 (& ;2334<#:'""$ $& 
;"<<28. R))* J&$ 9&$*&@@&3(& 9)2?:&*A&&' %&'($ &&3 %))$J))%$& !"3 8"U. ] 8&$&* &3 
&&3 9)2?J))%$& !"3 8"U. G 8&$&*.  
+&'"3%J&99&3(& J&&@$ &&3 9)2?:'"3 24$ '"$&3 ?&*<&3 8&$ &&3 9)2?J))%$& !"3 Q 8&$&* 
8&$ 43A4(&3$&&' &&3 ("<*"3(!&*J)%43% $)$ G 8&$&*. ^&3 %))$J))%$& !"3 ] 8&$&* 4# 34&$ 
@23A$4)3&&' &3 ?&*<9""* &3 (""*8&& )3*&3("9&'. ^* I413 ): J&$ 9&(*41!&3$&**&43 "' 
8&&*(&*& 9&(*41@#:"3(&3 %&9)2?( ?""*941 ""3 &&3 %))$J))%$& !"3 ] 8&$&* 43 (& 
:*"<$41< 34&$ !)'(""3 <)3 ?)*(&3. F)< ?)*($ ""3 &3<&'& "3(&*& :&*A&'&3 (& 8)%&'41<J&4( 
%&9)(&3 )8 &&3 :"3( $& 9)2?&3 8&$ &&3 %))$J))%$& !"3 G 8&$&* &3 &&3 9)2?J))%$& 
!"3 05 8&$&*. 
R&*I)&</ M&$ )3$?&*:9&#$&8843%#:'"3 I)("34% ""3 $& :"##&3 ("$ &* &&3 (4*&A$ 
9)2?*&AJ$ '4%$ !))* (& 9)2? !"3 &&3 9&(*41@#:"3( 8&$ &&3 9)2?J))%$& !"3 G 8&$&*N 
I)("$ &* %&&3 &U$*" :*)A&(2*&# 924$&3 J&$ 9&#$&8843%#:'"3 )8 J)&!&3 $& ?)*(&3 
%&!)&*( (4& &U$*" %&'( <)#$&3 &3 !&&' $41( 43 9&#'"% 3&8&3. 
 
(

?&>%!&!.(L(

D3J)2( I4&3#?41I& 
+&'"3%J&99&3(& J&&@$ &&3 9)2?:&*A&&' ): J&$ 9&(*41!&3$&**&43 ""3 (& -""*(?&4 
$& ;"<<28. R))* J&$ 9&$*&@@&3(& 9)2?:&*A&&' %&'($ &&3 %))$J))%$& !"3 8"U. ] 8&$&* 
&3 &&3 9)2?J))%$& !"3 8"U. G 8&$&*.  
+&'"3%J&99&3(& J&&@$ &&3 9)2?:'"3 24$ '"$&3 ?&*<&3 8&$ &&3 9)2?J))%$& !"3 Q.76 
8&$&*. ^&3 %))$J))%$& !"3 ] 8&$&* 4# 34&$ @23A$4)3&&' &3 ?&*<9""* &3 (""*8&& 
)3*&3("9&'. ^* I413 ): J&$ 9&(*41!&3$&**&43 "' 8&&*(&*& 9&(*41@#:"3(&3 %&9)2?( ?""*941 
""3 &&3 %))$J))%$& !"3 ] 8&$&* 43 (& :*"<$41< 34&$ !)'(""3 <)3 ?)*(&3. F)< ?)*($ ""3 
&3<&'& "3(&*& :&*A&'&3 (& 8)%&'41<J&4( %&9)(&3 )8 &&3 :"3( $& 9)2?&3 8&$ &&3 
%))$J))%$& !"3 G 8&$&* &3 &&3 9)2?J))%$& !"3 05 8&$&*. 
R&*I)&</ M&$ )3$?&*:9&#$&8843%#:'"3 I)("34% ""3 $& :"##&3 ("$ &* &&3 (4*&A$ 
9)2?*&AJ$ '4%$ !))* (& 9)2? !"3 &&3 9&(*41@#:"3( 8&$ &&3 9)2?J))%$& !"3 Q.76 8&$&*N 
I)("$ &* %&&3 &U$*" :*)A&(2*&# 924$&3 J&$ 9&#$&8843%#:'"3 )8 J)&!&3 $& ?)*(&3 
%&!)&*( (4& &U$*" %&'( <)#$&3 &3 !&&' $41( 43 9&#'"% 3&8&3. 
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E&"A$4& %&8&&3$& ): 9&4(& I4&3#?41I&3(
F8("$ (& 43J)2( !"3 9&4(& I4&3#?41I&3 %&'41< 4# ?)*($ J4&*): 43 __3 *&"A$4& 43%&%""3. 
(

F!*6.!/(8!$(>!(R!!.(=!0>!&.;*$  
;&$ (& J&&* >&'(&3*2#$ 4# $41(&3# $&*43I"%&'&%%43% !"3 J&$ )3$?&*:9&#$&8843%#:'"3 
!))*"@%""3( ""3 J&$ 43(4&3&3 !"3 (& I4&3#?41I&3 ): !&*I)&< !"3 (& 434$4"$4&@3&8&*# &&3 
%&#:*&< 8&$ (& %&8&&3$& %&!)&*(. M4&*941 I413 (& ())* 434$4"$4&@3&8&*# %&?&3#$& !"3 
J&$ 9&#$&8843%#:'"3 "@?41<&3(& 9)2?:'"33&3 ): $"@&' %&'&%(. T&A)3#$"$&&*( 4# ("$ (& 
9)2?:'"33&3 43(&*(""( `2" %))$J))%$& #$*41(4% I413 8&$ I)?&' J&$ !4%&*&3(& "'# J&$ $&* 
43I"%& '4%%&3(& )3$?&*:9&#$&8843%#:'"3. 
 
B"8&3# (& %&8&&3$& 4# 43 J&$ %&#:*&< !&*(&* ""3%&%&!&3 ("$ (& %&8&&3$&*""( ): P 

 
D3 J&$ (""*941 J)*&3(& *""(#!))*#$&' 4# !&*8&'( ("$ (& (""*43 %&3)&8(& 
9&#$&8843%#:'"33&3N ?""*)3(&* ;"<<28  >24(?""*(N 8)&$&3 ?)*(&3 ""3%&8&*<$ "'# 
&&3 "A$2"'4#"$4&:'"3 ?""*941 !&*'&&3(& !*41#$&''43%&3N )3$J&@@43%&3 &3 ?41I4%43%&3 43 (& 
:'"33&3 ?)*(&3 8&&%&3)8&3. 
R))*$# 4# ""3%&%&!&3 ("$ &* %&&3 34&2?& *248$&'41<& )3$?4<<&'43%&3 43 (& $& "A$2"'4#&*&3 
9&#$&8843%#:'"33&3 ?)*(&3 8&&%&3)8&3. 
M&$ ?41I4%&3 %))$J))%$& ?)*($ 
$)&%&#$""3 43 J&$ !"#$ $& #$&''&3 9&#$&8843%#:'"3N (4&3$ $& ?)*(&3 ):%&!"$ "'# &&3 
34&2?& *248$&'41<& )3$?4<<&'43%. 
 
D3 J&$ %&#:*&< 4# !&*(&* %&A)3#$"$&&*( ("$ &* 43 J&$ )3$?&*:9&#$&8843%#:'"3 43 "*$4<&' 
K.7 !"3 (& *&%&'# (& 8)%&'41<J&4( !))* J&$ 9&!)&%( %&I"% VJ&$ A)''&%&Y 4# ):%&3)8&3 
)8 = 941 &&3 )8%&!43%#!&*%23343% = "@ $& ?41<&3 !"3 (& 9)2?*&%&'# $)$ &&3 %))$J))%$& 
!"3 G 8&$&* &3 &&3 9)2?J))%$& !"3 05 8&$&*. 
M4&*8&& 94&($ J&$ 9&#$&8843%#:'"3 J&$ A)''&%& !)'()&3(& *248$& )8 &&3 "@%&?)%&3 
9&#'4##43% $& 3&8&3 )8 "'N ("3 34&$ "@ $& ?41<&3 !"3 J&$ 9&#$&8843%#:'"3 !))* 
9)2?:'"33&3 8&$ &&3 %))$J))%$& $)$ G 8&$&* &3 &&3 9)2?J))%$& $)$ 05 8&$&*. 
 
T&I4&3 (& ())* (& %&8&&3$&*""( 941 (& #$"*$3)$4$4& !"#$%&#$&'(& 24$%"3%#:23$&3 4# 
434$4"$4&@3&8&* 43 J&$ %&#:*&< %&?&I&3 ): (& 8)%&'41<J&4( a 4# %&"(!4#&&*( )8 
V3)%8""'#Y &&3 !))*)!&*'&%:'"3N ("3 ?&' &&3 ""3!*""% !))* &&3 )8%&!43%#!&*%23343% 
43 $& (4&3&3. 
D34$4"$4&@3&8&* J&&@$ &* !))* %&<)I&3 )8 $)AJ &&3 I4&3#?41I& 43 $& (4&3&3. 
 
\)3A'2#4& 
R))* J&$ 941 *&AJ$ !&*J)%&3 !"3 (& %))$J))%$& !))* (& :'"33&3 (& 43(4&3&*# !"3 9&4(& 
I4&3#?41I&3 9&#$""$ %&&3 ""3'&4(43%N )8("$ J&$ J4&* )8 &&3 "A$2"'4#"$4&:'"3 %""$ 8&$ 
&&3 A)3#&*!&*&3( <"*"<$&* I)"'# (& %&8&&3$&*""( 43 (& I43 !"3 (& #$"*$3)$4$4& J&&@$ 
!"#$%&#$&'(. M&$ 9&#$&8843%:'"3 I"' 3""* ""3'&4(43% !"3 9&4(& 43%&<)8&3 I4&3#?41I&3 
("3 ))< 34&$ ?)*(&3 %&?41I4%(. 
 
(

H!.S'09('6(7!R"&>!0%&9(%&(>!(T'88%**%!(CD5(S"&(L3(8!%(LUJ1(

 
B"("$ (& J&&* >&'(&3*2#$ J&&@$ 43%&#:*)<&3 43 (& !&*%"(&*43% !"3 (& \)884##4& SOF 
I413 (& :'"33&3 3)%8""'# 9&<&<&3. 
(

= E0"&(%&>%!&!.(J(V:;&&%/*60""$(JJW(

^&*#$ 4# 43I4AJ$&'41< %&8""<$ ?&'<& %))$= &3 9)2?J))%$& (& 9&#$""3(& 3""#$%&'&%&3 
%&9)2?&3 43 (&I& 9)2?#$*))< J&99&3 VI4& 941'"%&Y. 



 

 H"%43" ] !"3 G 

M4&*24$ 9'41<$ ("$ (& J))%#$& %))$J))%$& !))*<)8$ 941 J&$ :"3( ;2334<#:'""$ GN 3"8&'41< 
[NG6 8&$&* Vb J&$ :'"$$& %&(&&'$& ""3 (& 3))*(%&!&' !"3 (4$ %&9)2?Y. S& J))%#$& 
9)2?J))%$& <)8$ !))* 941 J&$ :"3( ;2334<#:'""$ P"N 3"8&'41< GNP6 8&$&*. 
 
c&33&'41<N &3 "92#4&!&'41<N 4# (& )!&*#AJ*41(43% 941 (&I& $?&& :"3(&3 !"3 (& %))$= &3 
9)2?J))%$& ""3'&4(43% %&?&&#$ )8 !"3"@ ;2334<#:'""$ P" $a8 ;2334<#:'""$ G ): (& 
!&*9&&'(43% !"3 J&$ )3$?&*:9&#$&8843%#:'"3 &&3 8""$!)&*43%#!'"<  ): $& 
3&8&3 ?""*9433&3 &&3 %))$= &3 9)2?J))%$& !"3 *&#:&A$4&!&'41< G &3 05 8&$&* 8)%&'41< 
4# VS&I& 8"$&3 I413 )3$'&&3(a"@%&#$&8( ): (& 43 J&$ 84((&3%&(&&'$& !"3 J&$ 
9&(*41!&3$&**&43 43 (4$ 9&#$&8843%#:'"3 $)&%&:"#$& J)%&* $)&%&#$"3& 8""$!)&*43%Y. 
 
B2 9'41<$ (2# ("$ (4$ 8""$!)&*43%#!'"<  8&$ &&3 J)%&*& %))$= &3 9)2?J))%$& 34&$ 3)(4% 
4# &3 )!&*4%&3# ))< )3%&?&3#$ 4#. 
D3 "*$4<&' K.5.".5. !"3 J&$ !))*'4%%&3(& 9&#$&8843%#:'"3 #$""$ 3"8&'41< ("$ (& %))$= &3 
9)2?J))%$& !"3 %&9)2?&3 34&$ 8&&* 8"% 9&(*"%&3 ("3 (& ""3%&%&!&3 J))%$&3 ): (& 
!&*9&&'(43%N >"&(+!0(>!(7!*$""&>!(R''9$!&(%&>%!&(>!)!(8!!.()%,&. 
 

= F!S'09!&(S''.(R!$(S"*$($!(*$!00!&(7!*$!88%&9*60"&2(

D3 !&*9"3( J4&*8&& 8)&$ J&$ 9&#$&8843%#:'"3 $&* :'""$#& !"3 (& 3""#$%&'&%&3 :&*A&'&3 
;2334<#:'""$ P" $a8 G %&?41I4%( ?)*(&3 !"#$%&#$&'( ())* ): (& !&*9&&'(43% J&$ 
8""$!)&*43%#!'"<  8&$ (& 8"U48"'& %))$  9)2?J))%$& !"3 *&#:&A$4&!&'41< G &3 05 

8&$&* $& !&*?41(&*&3 &3 43 :'""$# (""*!"3 (& VJ24(4%&Y 8""$!)&*43% !"3 *&#:&A$4&!&'41< ] 
&3 G 8&$&* ?&&* ): $& 3&8&3. S4$ 4# ?&&* A)3@)*8 J&$ 3)% !4%&*&3(& 9&#$&8843%#:'"3. 
S""*8&& 9'41@$ J&$ ))*#:*)3<&'41<& #$&(&39)2?<23(4%& 24$%"3%#:23$ !))* (&I& I24(&'41<& 
#$*))< 43 $"A$. O$&(&39)2?<23(4% %&I4&3 4# J&$ 3"8&'41< ?&3#&'41< (& I24(&'41<&N '"3%# (& 
O2(&*#&&?&4 &3 $&%&3 J&$ 924$&3%&94&( %&'&%&3N 9&9)2?43% 34&$ J)%&* $& '"$&3 I413 ("3 
G 8&$&*. 
 

= F!S'09!&(S''.(R!$(7';+60"&(""&(:;&&%/*60""$(JJ 
S&I& ?41I4%43% J&&@$ %&&3 %&!)'%&3 !))* J&$ 9)2?:'"3N )8("$ (4$ 3""#$ 43 (4$ 
8""$!)&*43%#!'"< '"% &3 (& 9)2?J))%$& 34&$ J)%&* ?)*($ ("3 G 8&$&*. 
 
M&$ 9)2?:'"3 J&&@$ &&3 :'"$$& <": 8&$ 9)2?(&'&3 $)$ Q &3 G 8&$&* J))%. 
M4&*())* 4# &*  %&'&$ ): (& (&@434d*43% !"3 J&$ )3$?&*:9&#$&8843%#:'"3  #:*"<& !"3 
&&3 %))$J))%$& !"3 Q &3 G 8&$&*N (4& !"3?&%& J&$ :'"$$& ("< $&!&3# (& 9)2?J))%$& 4#. 
M&$ :'"3 !)'()&$ (2# ?&' ""3 (& 8"U48""' $)&%&#$"3& 9)2?J))%$&N 8""* 34&$ ""3 (& 
8"U48""' $)&%&#$"3& %))$J))%$&. 
M&$ 4# 43 (4$ %&!"' (2# 34&$ 941 *&AJ$ $)&%&#$""3 J&$ 9&$*&@@&3(& %&9)2? $& 9)2?&3. 
 
M&$ )3$?&*:9&#$&8843%#:'"3 %&&@$ ""3 ("$ J&$ A)''&%& 8&$ &&3 )8%&!43%#!&*%23343% 
<"3 "@?41<&3 !))* )!&*#AJ*41(43% !"3 (& 8"U48""' $)&%&#$"3& %))$J))%$& $)$ G 8&$&*N 
84$# %&&3 )3&!&3*&(4%& ""3$"#$43% :'""$#!43($ !"3e 

= (& %&9*24<#8)%&'41<J&(&3 !"3 ""3%*&3I&3(& %*)3(&3e 
= J&$ #$*""$= &3 9&9)2?43%#9&&'(e 
= (& !&*<&&*#!&4'4%J&4(. 

 
 

= H!.S'09(8272$2(7';+60"&(%&>%!&!.(J(

M&$ 4# &3 9'41@$ &&3 9&!)&%(J&4( !))* J&$ A)''&%& )8 "@ $& ?41<&3 !"3 J&$ 
9&#$&8843%#:'"3. +41 3"(&*& 9&#AJ)2?43% 4# J&$ A)''&%& !"3 8&343%N ("$ %&'&$ ): "' J&$ 
!)*&3#$""3(&N (& %&!)&*(& (4#A2##4& 43 (& *""(#A)884##4&N J&$ :)#4$4&!& 
?&'#$"3(#"(!4&#  ! J&$ @&4$ ("$ (& 8"U48"'& 9)2?J))%$& 34&$ ?)*($ )!&*#AJ*&(&3 = 
?""*())* J&$ #$&(&39)2?<23(4%& 24$%"3%#:23$ ("$ (& 9&9)2?43% 43 (& I24(&'41<& #$*))< 
34&$ J)%&* ("3 G 8&$&* ?)*($ = !))* ?"$ 9&$*&@$ (& )!&*#AJ*41(43% !"3 (& 8"U48"'& 
%))$J))%$& !"3 (& "@?41<43%#9&:"'43% %&9*24< <"3 ?)*(&3 %&8""<$. M4&*!))* <"3 &&3 
)8%&!43%#!&*%23343% ?)*(&3 ""3%&!*""%(. 



 

 H"%43" [ !"3 G 

F!&*4%&3# (4&3$ J&$ %&9)2? 24$&*""*( 3)% ?&' $& !)'()&3 ""3 (& )!&*4%& &4#&3 !"324$ J&$ 
+)2?9&#'24$ &3 (& +)2?!&*)*(&343%. 
 

<(( H!.S'09(8272$2(7';+60"&(%&>%!&!.(L(V6!.#!!0(""&(>!(4"".>+!%W(

(
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