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"3%57%.+)7/I34*)%6)+ ": $5'(7(-%1$+ /*0!1*)7%.+ #*0'/$%.[+
,*'71'/$%.+ $: 2,-"$&'/$%.G+ _!O!0$+ %.*4"$+ *: )743)5$%()*+
A'#6I%"!'5!+ F7'(!97+ L,35'#*,(*)!+ (*+ (7(-I+ B3,4"*+
/*13,"7+ '$W+ "!+ '/,6(!9+ AFL+ %"70$+ A7O'"<+ F"/*I<+
L!%.5$%"5<+ $: (-+ 1!'(!9+ )4"$W%"57+ 0-4"$*9+ ": #3'1<+
C35-+ `7,!/(*,*)$+ D3,*0*)$+ L,"*&'/$!9-[+ C35$+
;!43/(*,+ P3%"!05!1+ `*,*%$!+  3,(*'"!/+ =+ >31!)'/$!1+
*,3"+ J3'(W#%7+ ;!43/(*,3+ P3%"!05!2*+ C35-+ 4,G+
$5OG+ X,"!2*,"*)$+ C!,-5$*)$[+ ;34"$!+ P3-/*)!1[+ 9G$5G+
#,*@G+ 4,G+ .3BG+ $5OG+ _!,"!9-+>$/-0'/$!9-[+ #,*@G+ 4,G+ .3BG+
$5OG+D3"$9$!,"*)$+DI*'/*)$+$:)$!0-+$5579G+J!'#6I+(!5+)$![+
O!+ V%"!05$3+ -4*'(W#5$3+ #*9$!'"%"!5$3[+ 53,"W4"$3[+
03B*,3(*,$3+$(#G[+53(*9$3'(+N,*4/$+M535'*)!+53+)7435$!+
(!2*+ %"3'*#$'93+ 9-'"<+ B7a+ #,"!"+ 5$%.+ )7#,3%*)35!G+
>31<+ (W+ N)$34*9*Na[+ O!+ $%.+ )/I34+ #,3%7+ 1!'(+ 53+ ,3"$!+
/,!47(*)357G

M-3(" T!8" !0%7,(-)(-<R" &!5$.2%,-D-<" 12.3&-@" 4&)$52 

6-%78,%&8-@" 9: ;!($9,%!%7R" #$<235$G!9%'" 6X" 4,D-3,!L 

M!)$" 95!B%,%,-D" $+*" #$G<,$(I9" @!)" 5'%&2" T!8 

G&,!5!D8$BS"-G*)!%2@8'"&:+,&8-3-<O"4)'G" (!)"3&-0$),- 

3#-)(0*<"&!,8(-0-3$9!UO

_3/*+ 3,%.$(!/([+ 4!)!0*#!,+ 939+ 9*O0$)*Na+ -%"!'(=
5$%"!5$3+ #*+ 4)6%.+ '(,*53%.+ B3,7/347G+ J: 1!45!1+
'(,*57+ 1!'(!9+ #,*1!/(35(!9[+ 30!+ ": 4,-2$!1+ '(,*57++
#,"!4'$WB$*,%<+ $: )$!9+ 13/+ '93/-1!+ '-/%!'G+
P$%+ ": 5$!B3+ 5$!+ '#345$!+ $: 53+ /3O47+ 2,*'"+ (,"!=
B3+ 53#,3)4W+ %$WO/*+ "3#,3%*)3a+ ,W/39$+ 13/+
$: )I3'579+ -97'I!9[+ 30!+ (!O+ 9$!a+ )*/6I+ '$!B$!+ 0-=
4"$[+ /(6,"7+ 931<+ #*4*B5!+ #3'1![+ #*4*B5$!+ 97=
N0<+ $: *4#*)$!4"$305$!+ #*4%.*4"<+ 4*+ )7/*57)35$3+
')*$%.+ "343&G+ d.%$3IB79+ ): (79+ 9$!1'%-+ )79$!5$a+
9*$%.+ #,3%*)5$/6)+ AFL+ ): D3(*)$%3%.+ ": + ;!/(*,!9+
#,*@G+AFL+4,G+.3BG+$5OG+3,%.G+H54,"!1!9+X,"7B*)'/$9+53+
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%"!0![+ #,3%*)5$/6)+ (!0!)$"1$+ F$0!'$3+ $: ,34$3+ F$0!'$3[+ /(6,"7+ (*+
)"31!95$!+'$W+-"-#!I5$31<G+L)*,"797+,6O5!+)'#605!+4"$!I3[+
#,3%*)5$%7+ '"/*I7+ #*93231<+ #,3%*)5$/*9+ ,34$3+ *,3"+
(!0!)$"1$+ $: *4),*(5$!G+ _!'(+ (*+ #,"7/I34+ B3,4"*+ 4*B,!1+
)'#6I#,3%7+ (7%.+ $5'(7(-%1$[+ /(6,!+ %.*%$3O+ 4"$3I31<+
#*4+ '"704!9+ $557%.+ #*49$*(6)[+ (*+ 1!453/+ ): *B0$%"-+
)'#605!2*+ 4"$!I3+ *4#*)$!4"$305$!+ )7/*5-1<+ ')*1!+
4"$3I35$3+ 403+ 4*B,3+ '#*I!%"!&'()3+ (1G+ '(-4!5(6)[+
'I-%.3%"7+ ,34$3+ *,3"+ (!0!)$4"6)+ $: "3+ (W+ #,3%W+ 1!'(!9+ $9+
B3,4"*+)4"$W%"57G
+

+

_3/*+ `"$!/35+ A74"$3I-+ H,%.$(!/(-,7[+  -4*)5$%()3+
$: F"(-/+F(*'*)357%.+):D3(*)$%3%.+%.%$3IB79+)7,3"$a+
')*1!+ -"535$!+ 403+ $5$%13(7)7+ %"3'*#$'93+ '#!%130$'(7=+
%"5!2*+ \A'#6I%"!'5!+ F7'(!97+ L,35'#*,(*)!]G+
>*13+ )'#6I#,3%3+ ": #,*@G+ .3BG+ 4,G+ $5OG+ _!,"79+
>$/-0'/$9[+ 4743/(7/$!9+ ": 4"$!4"$57+ 9!%.3(,*5$/$[+
30!+ (!O+ 3-(*93(7/$+ /*0!1*)!1[+ *,3"+ /$!,*)5$/$!9+
/3(!4,7+ C35!9+ D3,*0!9+ L,"*&'/$9[+ '#!%130$'(<+
":4"$!4"$57+(3B*,-+/*0!1*)!2*[+53#3)3+*#(79$"9!9G+
J431W+ '*B$W+ '#,3)W[+ O!+ 403+ 53'"!2*+ )74"$3I-+ 1!'(+ (*+
/*0!15!+ )7")35$![+ ": 5*)7%.+ 4"$!4"$5+ 53-/*)7%.[+
/(6,!+ '<+ B0$'/$!+ A7O'"!1+ F"/*0!+ L!%.5$%"5!1+
): D3(*)$%3%.G+ P3+ #!)5*+ BW4"$!97+ )"31!95$!+ '$W+
)'#$!,3a+)+ ,*")*1-+ %"3'*#$'93[+ /(6,!+ (!O+93+ 'I-O7a+
#*45*'"!5$-+ /)30$M/3%1$+ $+)$!4"7+53'"7%.+ '(-4!5(6)[+
13/+ ,6)5$!O+ "3%.W%3a+ $%.+4*+430'"!2*+'(-4$*)35$3+53+
53'"!1+V%"!05$[+3+'"%"!2605$!+53+A74"$30!+H,%.$(!/(-,7[+
 -4*)5$%()3+$+F"(-/+F(*'*)357%.G

 !"#$%&'() %!"*'+%) (

J3435$!9+A7O'"!1+F"/*I7+L!%.5$%"5!1+):D3(*)$%3%.+1!'(+
#,"!4!+)'"7'(/$9+/'"(3I%!5$!+'(-4!5(6)[+%"70$+'"!,*/*+
,*"-9$353+ 4743/(7/3G+ L*+ 5$!+ (70/*+ )7/I347+ $: "31W%$3+
#,*1!/(*)![+30!+(!O+#,3%3+()6,%"3[+)+4-O79+"53%"!5$-+
)743)5$%"3G+ d.%$3IB79+ (-+ )7,3"$a+ ')*1<+ *2,*95<+
,34*Na[+O!+#*4+!2$4<+53'"!1+V%"!05$+BW4"$!+)743)35!+
%"3'*#$'9*+ *+ '#!%1305*N%$+ /*0!1*)!1+ #*4+ (7(-I!9+
\A'#6I%"!'5!+ F7'(!97+ L,35'#*,(*)!]G+ d"3'*#$'9*+
(*[+ 3+ )+ "3'34"$!+ 1!2*+ (7(-I+ B3,4"*+ 9$+ '$W+ /*13,"7+ "+
AFL+%"70$+A7O'"<+F"/*I<+L!%.5$%"5<+)+D3(*)$%3%.G+P3+
#*%"<(/-+97N03I!9[+ O!+)743)5$%()*+/*0!1*)!+BW4"$!+
9$3I*+B3,4"*+)<'/$+"3/,!'[+30!+/$!47+"32IWB$I!9+'$W+)+(W+
(!93(7/W+(*+'()$!,4"$I!9[+O!+53+/*0!$+9*2<+'$W+'#!I5$3a+
'(-4!5%$+ 53'"!1+ V%"!05$[+ $5O75$!,*)$!+ B-4*)5$%()3[+
9!%.3(,*5$/$[+3,%.$(!/(-,7+$+-,B35$'(7/$+$(#G+P3+A74"$30!+
H,%.$(!/(-,7[+  -4*)5$%()3+ $+ F"(-/+ F(*'*)357%.[+ 53+
/(6,79+ 9397+ '#!%1305*Na+ /*0!1*)<[+ '(-4!5%$+ 9*2<+
#*'"!,"3a+ ')*1<+ )$!4"W+ )+ "3/,!'$!c+ #,*1!/(*)35$!+
'(3%1$[+ 0$5$!+ /*0!1*)![+ -,"<4"!5$3+ '(!,*)35$3+ ,-%.!9[+
*B$!/(7+ 9*'(*)![+ *B$!/(7+ $5O75$!,715![+ .30!+ 53#,3)[+
0*/*9*(7)*)5$!+$(#G+A'#*95$35!+%"3'*#$'9*+BW4"$!+
(!O+ "319*)3I*+ '$W+ '"!,*/*+ ,*"-9$3579$+ '7'(!939$+
(,35'#*,(*)79$+5#G+(,35'#*,(+$5(!,9*43057[+(,35'#*,(+
9$!1'/$[+'"75*)7++$+$557[+(,35'#*,(+)!)5<(,""3/I34*)7[+
(,35'#*,(+ 26,5$%"7[+ %!5(,3+ 0*2$'(7%"5!+ $+ $55!+ '7'(!97+
(,35'#*,(*)!G+d.%$3IB79+(-+)7,3"$a+')*1<+)4"$W%"5*NaG+
_!'(!9+ )4"$W%"57+ C35$+ ;!43/(*,+ P3%"!05!1+ `*,*%$!+
 3,(*'"!/+ =+ >31!)'/$!1+ *,3"+ `7,!/(*,*)$+ D3,*0*)$+
L,"*&'/$!9-+"3+#*41W%$!+(3/$!1+$5$%13(7)7+$+4!/03,-1W+"!+
')*1!1+'(,*57[+ 13/+$+AI34"+V%"!05$+B3,4"*+4-O<+#*9*%+
)+ ,*")$135$-+ (!2*+ %"3'*#$'93G+  W4"$!97+ "3%.W%3a+
'(-4!5(6)+$+#,3%*)5$/6)+53-/*)7%.+4*+#-B0$/*)35$3+
')*$%.+3,(7/-I6)+)+(79+#!,$*47/-G

,!-./"012" !"3)4/"(!56/"#) !7%8"9!7:;-<'&3

,-./)&0$12.3)&4,5

,-./)&6"!$1)#)
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» technologie

<2$ =&>'.091.'

 78./)&!'3."/9*&:#2$;!<$#2#=>?&
,=%2$@9/&53)#%(.32./=>?

?'292& @491.'+,& "'*1A& $4 7*)*&7/$*)*('2& '(A29'#2(A(=+,& 1=1A2"B7& A$*(1@4$A47=+,& CD:EF%& G0+,&

/$4#47=&7!"'*1A*+,H&*I=&I=5&@5=((=H&"01'&I=J&7!4/@47'2/('&1@41BI& *$ 6/ *(=%&?!+,7'9'&4I2+(2K&

1=1A2"=&A292"*A=.'&A$*(1@4$A0&$4 7'K*K6&1'LH&*+ .497'2.&A2"@4&@$*+&7!A="& *.$21'2&K21A&1A410(.474&

749(2%&D(A29'#2(A(2&1=1A2"=&A$*(1@4$A472&"*K6&(*&+290& 7'L.1 *('2&2M2.A=7(4N+'&'!I2 @'2+ 2;1A7*&

1=1A2"B7&A$*(1@4$A47=+,&@4@$ 2 &1A4147*('2&(474+ 21(=+,&1A$*A2#''& *$ 6/ *('*&'!@$ =&7=.4$ =1A*('0&

(474+ 21(=+,&A2+,(494#''&'(M4$"*A=+ (=+,%&E=1A2"=&A2&4I2K"0K6&.4"@92.1472&'!1.0A2+ (2&1A2$47*('2&

$0+,2"&7!+ *1'2& $ 2+ =7'1A="H&05*A7'*('2& '!@$ =1@'21 *('2& A$*(1@4$A0& 5*/0(.B7&4$* &/=(*"'+ (6&

'(M4$"*+KL&/9*&0+ 21A('.B7&$0+,0%&E.0A2+ (6&@4@$*7L&A$*(1@4$A0&@0I9'+ (2#4&"4)(*&0 (*J& *&K2/(4&

 !(*KI*$/ '2K&.90+ 47=+,&/ '*5*;&D:E%

?5(!0$2!5(5!+ '7'(!97+ 9*2<+ "3#!)5$3a+
,6O5!+ -'I-2$+ 403+ -O7(/*)5$/6)+ (,35'#*,(-+
Y/$!,*)%6)[+ #3'3O!,6)[+ *,235$"3%1$+ $: M,9+
(,35'#*,(*)7%.Z+ #*#,"!"+ "3'(*'*)35$!+ 5*)*=
%"!'57%.+ + (!%.5*0*2$$+ /*9-5$/3%7157%.[+ (3/$%.+
13/+ (,35'9$'13+ 4357%.[+ '7'(!97+ 3-(*93(7%"5!1+
$4!5(7M/3%1$[+ /*9-5$/3%13+ B0$'/$!2*+ "3'$W2-[+
B!"#,"!)*4*)7+ 4*'(W#+ 4*+ '$!%$+ $5(!,5!(*)!1[+
3:(3/O!+'7'(!9+0*/30$"3%1$+'3(!0$(3,5!1G+
+P3+5*)*%"!'5!+'7'(!97+(!0!93(7%"5!+'/I343+

'$W+)$!0!+ !0!9!5(6)[+ '<+ (*+ ,6O5*,*45!+-,"<4"!=
5$3[+#,*2,397+'(!,*)35$3+*,3"+3#0$/3%1!+)'#*93=
231<%!+"3,"<4"35$!+(,35'#*,(!9G+++J30$%"31<+'$W+4*+
5$%.c
e+ (!0!@*5$3+/*96,/*)3[
e+ ?5(!,5!([
e+ I<%"5*Na+,34$*)3[
e+ '7'(!9+$5@*,93%1$+2!*2,3M%"5!1[
e+ 53)$23%13+'3(!0$(3,53[
e+ -,"<4"!5$3+4!(!/%1$[
e+ -,"<4"!5$3+9!(!*,*0*2$%"5![
e+ '7'(!97+$5@*,9*)35$3G

J3'(*'*)35$!+ (7%.+ (!%.5*0*2$$+ BW4"$!+ '/-(/*=
)3I*+"95$!1'"!5$!9++"35$!%"7'"%"!&[+*B5$O!5$!9+
/*'"(6)+$:'/,6%!5$!9++%"3'-+#*4,6O7[+30!+#,"!4!+
)'"7'(/$9+")$W/'"!5$!9+B!"#$!%"!&'()3+$:)72*47+
#*4,6O7G+
?5(!0$2!5(5!+ '7'(!97+ (,35'#*,(*)!+ (*+

#,"!4!+ )'"7'(/$9+ $5(!0$2!5(53+ $5@,3'(,-/(-,3+
(,35'#*,(*)3+ + $: $5(!0$2!5(5!+ #*13"47G+ ?5(!=
0$2!5(53+ $5@,3'(,-/(-,3+ *B!19-1!+ #,*1!/(7++
):"3/,!'$!+4,62+$:3-(*'(,34[+3:$5(!0$2!5(57+#*13"4+
(*+ 5*)*%"!'5!+ (!%.5*0*2$!+ ): '39*%.*4"$!G+
F7'(!97+ ?LF+ '<+ #,3/(7%"5$!+ 5$!'/-(!%"5!+ B!"+
$5(!,3/%1$+ #*9$W4"7+ $5(!0$2!5(5<+ $5@,3'(,-/(-,<+
$:$5(!0$2!5(579$+#*13"439$G

F7'(!97+?LF+$5(!2,-1<+)$!0!+,*")$<"3&c
e+ "3,"<4"35$!+ ,-%.!9+ 4,*2*)79[+ #*#,"!"+
4*'(3,%"35$!+ /$!,*)%*9+ 3/(-3057%.+ 4357%.++
*:*B%$<O!5$-+'$!%$+(,35'#*,(*)!1[

e+ '7'(!97+ $5@*,93%1$+ *: 3/(-305!1+ '7(-3%1$+ 53+
4,*4"![+ $5@*,93%1$+ 4*(7%"<%7%.+ )7'(W#*)35$3+
/*52!'($$+ (,35'#*,(*)!1+ 0-B+ *,235$"*)357%.+
*B13"43%.[

e+ '7'(!97+ $5@*,93%1$+ 9!(!*,*0*2$%"5!1+ Y(!9#!=
,3(-,3+ #*)$!(,"3[+ (!9#!,3(-,3+ 53)$!,"%.5$[+
*#347+*,3"+)$4*%"5*NaZ[

e+ ,*")$<"35$3+ ")$<"35!+ ": 47539$%"579+ '(!,*=
)35$!9+ ,-%.!9[+ %"70$+ '(!,*)35$!+ ,-%.!9+ 53+
#*4'(3)$!+@3/(7%"5!1+2W'(*N%$+,-%.-[

e+ !0!/(,*5$%"5!+#*B$!,35$!+*#I3(+4,*2*)7%.[+%"70$+
3-(*93(7%"5!+ #*B$!,35$!+ *#I3(+ "3+ #,"!13"4+
#I3(579$+*4%$5/39$+4,62+0-B+)13"4+4*+9$3'([

e+ "3,"<4"35$!+(,35'#*,(!9+#-B0$%"579G+

;*")$<"35$3+ (!0!93(7%"5!+ '<+ *B!%=
5$!+ $5(!5'7)5$!+ ,*")$135![+ #,"!4!+
)'"7'(/$9+ 4"$W/$+ ')*1!1+ $55*)3%715*N%$+
$:-5$)!,'305!9-+)7/*,"7'(35$-G+C,"7%"75$3+'$W+(*+
4*+#*#,3)7+@-5/%1*5*)35$3+'7'(!96)+(,35'#*,=
(*)7%.[+ B!"+ /*5$!%"5*N%$+ #*5*'"!5$3+ )7'*/$%.+
53/I346)+ $5)!'(7%7157%.+ 53+ ()*,"!5$!+ ()3,4!1++
$5@,3'(,-/(-,7+(,35'#*,(*)!1[+#*5$!)3O+$%.+%!0!9+
1!'(+ 0!#'"!+ + )7/*,"7'(35$!+ 1-O+ $'(5$!1<%!1+ $5@,3=
'(,-/(-,7G+

J,6O5$%*)353+ '(,-/(-,3+ *,3"+ "I*O*5*Na+
#*'"%"!26057%.+ '7'(!96)+ (!0!93(7%"57%.+
#*")303+53+)7,6O5$!5$!+4)6%.+(7#6)+(7%.+'7'(!=
96)[+ '7'(!96)+ #*4'(3)*)7%.+ *,3"+ '7'(!96)+
"$5(!2,*)357%.G+ F7'(!97+ #*4'(3)*)!+ *4#*)$!=
4"$305!+'<+"3+)7/*57)35$!+#*1!475%"!2*+"3435$3[+
/(6,!+1!'(+*4,WB5<+%"WN%$<[+B<4Q+(!O+%"WN%$<+"$5(!=
2,*)35!2*+'7(!9-+(,35'#*,(*)!2*G++
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XI6)5!+%!0!+@-5/%1*5305!+$5(!0$2!5(57%.+'7'(!=
96)+(,35'#*,(*)7%.+(*c
e+ #*9$3,+Y$4!5(7M/3%13+$:,!1!'(,3%13+9$!1'%3+0*/3=
0$"3%1$[+'(35-+#*13"4-[+#3'3O!,3+$:N,*4*)$'/3Z[

e+ /*9-5$/3%13+ Y9*O0$)*Na+ )7'7I35$3+ $: *4B$!,3=+
5$3+ $5@*,93%1$+#*9$W4"7+#*13"439$[+#*9$W4"7+
#*13"439$+ 3: $5@,3'(,-/(-,<+ (,35'#*,(*)<+*,3"+
9$W4"7+ $5@,3'(,-/(-,<+ $: *N,*4/39$+ "3,"<4"3=
5$3ZG+ C*534(*+ -O7(/*)5$%7+ (,35'#*,(-+ )793=
231<+4*'(W#-+4*+-'I-2+?LF+):4*)*0579+%"3'$!+
$: 4*)*0579+ 9$!1'%-+ Y/*9-5$/3%13+ 9*O!+ B7a+
"3,6)5*+#,"!)*4*)3+13/+$:B!"#,"!)*4*)3Z[+

e+ 9323"75*)35$!+4357%.+Y.-,(*)5$!+4357%.+'(3=
(7%"57%.+$:47539$%"57%.[+"9$!557%.+):%"3'$!ZG+
`-O!+$0*N%$+#,"!%.*)7)357%.+$:#,"!()3,"357%.+
4357%.+)793231<+4-O!1+9*%7+*B0$%"!5$*)!1[

e+ -'I-2$+403+$5(!2,3%1$+*,3"+0!#'"!2*+"3,"<4"35$3+
(,35'#*,(!9G+P$!/(6,!+-'I-2$+9*2<+B7a+)7/*=
,"7'(7)35!+B!"#*N,!45$*+#,"!"+-O7(/*)5$/6)[+
3:$55!+9*2<+B7a+'(*'*)35!+):#,*2,393%.+'(!=
,-1<%7%.G

e+ 4*'(W#+ 4*+ $5@*,93%1$[+ %"70$+ 9$!1'%3+ -"7'/35$3+++
+$5@*,93%1$+$:/*,"7'(35$3+":5$%.G

C*5$O!1+ #,"!4'(3)$*5*+ #,"7/I347+ )7/*,"7'(3=
5$3+'7'(!96)+?LF+):9$3'(3%.G

8?)+,&,?L%!I)*MH?#
?'(5$!1!+)$!0!+'/-(!%"57%.+'#*'*B6)+/*9-5$/3=

%1$+":/$!,*)%<+"3+#*9*%<+$5@*,93%1$+#,"!/3"7)35!1+
"3+ #*N,!45$%()!9+ "3,6)5*+ "53/6)+ '(3(7%"57%.[+
13/+$:"53/6)+"9$!55!1+(,!N%$+ Yf>FZG+F(*'-1!+'$W+1!+
):%!0-+"3#!)5$!5$3+/$!,*)%*9+B$!O<%!1+$5@*,93%1$+
*: )3,-5/3%.+ 4,*2*)7%.[+ *2,35$%"!5$3%.+ 4,*2*=
)7%.+$:$557%.+'7(-3%13%.+931<%7%.+)#I7)+53+B!"=
#$!%"5!+$:!@!/(7)5!+-%"!'(5$%"!5$!+):,-%.-G

J9$!55!+ "53/$+ $5@*,93%715!+ #,"7B$!,31<+ ,6)=
5$!O+ @*,97+ 4*'(*'*)35!+ 4*+ /*9-5$/*)35$3+ '$W+
):@*,93%$!+(!/'(*)79[+#,"!/3"-1<%+#*4'(3)*)!+
$5@*,93%1!+$:435!+#,"7/I34*)*+*:)3,-5/3%.+4,*=
2*)7%.[+#,W4/*N%$3%.+0-B+*'(,"!O!5$3%.G+J53/$+(!+
9*2<+4*'(3,%"3a+4*43(/*)7%.+$5@*,93%1$+*:"3(*=
,3%.+ 0-B+ $5%74!5(3%.+ 4,*2*)7%.[+ 13/+ ,6)5$!O+
9*2<+ B7a+ -O7)35!+ 4*+ #,"!/$!,*)7)35$3+ ,-%.-+
": 1!45!1+ (,3'7+53+4,-2<+ $:%"W'(*+*@!,-1<+/$!,*)%7+
)7B6,+#*#,"!"+*'"3%*)35$!+,6O5$%+):%"3'+#*4,6O7+
403+*/,!N0*57%.+*#%1$G

eCall
_!4579+ "!+ '#*'*B6)+ ,!32*)35$3+ ): '7(-=

3%13%.+ 3)3,7157%.+ 1!'(+ #,"!/3"7)35!+ $5@*,93%1$++
*: )7#34/-+ )!+ )I3N%$)79+ %"3'$!G+ L3/$9+ ,*")$<=
"35$!9+ 1!'(+'7'(!9+!d300[+/(6,7+#*")*0$+/$!,*)%7+
53+ 3-(*93(7%"5!+ 0-B+ ,W%"5!+ /*9-5$/*)35$!+ '$W+
":%!5(,-9+"3,"<4"35$3[+247+4*%.*4"$+4*+)7#34/-[+
3: (*+ 431!+ 9*O0$)*Na+ #*)$34*9$!5$3+ *4#*)$!4=
5$%.+'I-OB+Y#*2*(*)$!+,3(-5/*)![+#*0$%13+0-B+'(,3O+

#*O3,53Z[+3B7+9*2I7+'"7B/*+,!32*)3a+53+'7(-3%1WG

Wideo-detekcja
_!45<+":,*"B-4*)357%.+(!%.5*0*2$$+1!'(+534"6,+

)$4!*+ ): '$!%$3%.+ (,35'#*,(*)7%.G+ C*")303+ *5+
53+ 4"$3I35$3+ + /**,4753(*,*9+ ,-%.-+ 4,*2*)!2*+
): %!0-+ ,!32*)35$3+ 53+ $5%74!5(7+ ": *4#*)$!45$<+
4*/I345*N%$<+$:):*4#*)$!45$9+%"3'$![+4*'(,"!23=
5$3+5$!#,3)$4I*)*N%$+$:303,9*)35$3+*:"43,"!5$3%.+
)7'(W#-1<%7%.+53+4,*23%.+*,3"+-9*O0$)$3+")$W/=
'"!5$!+)74315*N%$+#,"!9$!'"%"35$3G
F7'(!9+ )$4!*+ 4!(!/%1$+ )7/*,"7'(7)357+ 1!'(+

,6)5$!O+ #,"7+ $4!5(7M/3%1$+ #*13"46)+ $: )7/,7=+
)35$-+ ,6O57%.+ "3%.*)3&+ /$!,*)%6)G+ >*O!+
(*+ B7a+ #,"7/I34*)*+ 3#0$/3%13+ '#!%1305$!+
#,"7'(*'*)353+ 4*+ )$4!*+ 4!(!/%1$+ ): *B'"3,3%.+
*:5$'/$9+53(WO!5$-+ ,-%.-[+ (3/$%.+ 13/+53+#,"7/I34+
#3,/$52$G

6?.#>,$#?.?#& 0M0.#IM& (M+%!"M0.M()?# 
(71%>0*#
;*")61+ $5(!0$2!5(57%.+ '7'(!96)+ (,35'#*,(*=

)7%.+ 1!'(+ "3-)3O3057+ ): )$!0-+ 9$3'(3%.+ ): %3I!1+
C*0'%!G+ >*O53+ "3-)3O7a[+ O!+ (,35'#*,(+ 4,*2*)7+
*,3"+/*9-5$/3%13+9$!1'/3+'(31<+'$W+%*,3"+B3,4"$!1+
#,"713"5!+"3,6)5*+403+ %"I*)$!/3+ 13/+ $:403+ N,*4*=
)$'/3G+
>$3'(3+):/(6,7%.+9*O53+53#*(/3a+'7'(!97+?LF+

0-B+ $%.+#*4'7'(!97+(*+9G$5G+ + 742*'"%"[+X43&'/[+
D,3/6)[+ E-B0$5[+ C*"53&[+ ;"!'"6)[+ F"%"!%$5[+A3,=
'"3)3[+A,*%I3)G+

F7'(!97[+/(6,!+'(*'-1!+'$W+):#*0'/$%.+9$3'(3%.+
(*+2I6)5$!c
e+ 47539$%"53+$5@*,93%13+#3'3O!,'/3[
e+ $5@*,93%13+*:)3,-5/3%.+,-%.-[
e+ $5@*,93%13+#3,/$52*)3[
e+ $5(!0$2!5(3+'72530$"3%13+N)$!(053[
e+ %!5(,3+"3,"<4"35$3+,-%.!9[
e+ )$4!*=534"6,G

» technologie

C,"7/I34+"53/6)+"9$!55!1+(,!N%$+Yf>FZ
g,64I*c+.((#chh)))G(,3i!0!/(,*5$/G#0h5!)h$932!'h'(,*=
53j20*)53h(3B0$%!G#52+Y43(3+4*'(W#-+RkGSbGRSTUZ
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C,"7/I34!9+ $'(5$!1<%7%.+ '7'(!96)+ 9*O!+ B7a+
/$0/3+",!30$"*)357%.+*'(3(5$*+$5)!'(7%1$G

B.)*H#&()N#?,)&O%H)"=P(&(7!<*Q<
F7'(!9+ (!5+ '!0!/%1*5-1!+ #*13"47+ #,"!%$<O*5!+

*,3"+$4!5(7M/-1!+1![+%*+-9*O0$)$3+)I3N%$)79+'I-O=
B*9+ #,*)34"!5$!+ )3O!5$3+ \349$5$'(,3%715!2*]G+
F7'(!9+'/I343+'$W+"c
e++++)32$+#,!'!0!/%715!1[
e+ '7'(!9-+3-(*93(7%"5!2*+,*"#*"53)35$3+(3B0$%+
,!1!'(,3%7157%.[

e+ 4!(!/(*,3+#,"!/,*%"!5$3+'/,315$+#$*5*)!1[
e+ /39!,G+

6?.#>,$#?.?M&.<?#>&
A:'/I34+'7'(!9-+)%.*4"<c

e+ "53/$+"9$!55!1+(,!N%$[
e+ (3B0$%!+(!/'(*)!+30@35-9!,7%"5![+
e+ '72530$"3(*,7G

5=*,?+%(M& O%I,)!& O!R=+%S*,& %!)"& 0.)*H)&
I#.#%
`"$3I35$!+ '7'(!9-+ '#,*)34"3+ '$W+ 4*+ 4)6%.+

#*9$3,6)+ /*5/,!(5!2*+ #*13"4-[+ "!'(3)$31<%+ "!+
'*B<+%"3'[+): 13/$9+#,"!1!%.3I+*5+9$W4"7+4)*93+
B,39*)5$%39$+ ": *40!2I*N%$<[+ 13/<+ #*/*53IG+ P3+
B,39*)5$%3%.+"*'(3I3+,6)5$!O+"39*5(*)353+'(3=
%13+9!(!*[+/(6,3+"3)$!,3c

e+ '(3%1W+#*2*4*)<[+
e+ )$3(,*9$!,"[
e+ %"-15$/+4,*2*)7G

_!453/O!+9$9*+)#,*)34"35$3+)$!0-+$5(!0$2!5(=
57%.+'7'(!96)+(,35'#*,(*)7%.[+5$!+4"$3I31<+*5!+
'#615$![+3:/3O4!+9$3'(*+4"$3I3+53+)I3'5<+,W/WG+P$!+
9*O53+"3*B'!,)*)3a+"3(!9+%"755$/3+$5(!2,305*=
N%$[+(3/+$'(*(5!2*+):B-4*)$!+$5(!0$2!5(57%.+9$3'(G

1!%O%"M*H#&(=!)N)?,)&0M0.#IP(&6FB
1,#!(0"#C0.(%&.!)?0O%!.<&O<@>,*"?#$%
`*(/0$)79+#,*B0!9!9+9$3'(+1!'(+/*9-5$/3%13+

(/)$<%3+):/*52!'($3%.G+;*")$<"35$!9+1!'(+-#,"7=
)$0!1*)35$!+ #*13"46)+ (,35'#*,(-+ #-B0$%"5!2*+
$: -9*O0$)$!5$!+ $9+#$!,)'"!&'()3+ ,-%.-G+A:#,"7=
#34/-+ (,39)316)+ '#*'6B+ 53+ ,*")$<"35$!+ (!1+
/)!'($$+ 1!'(+4-O*+#,*'('"7+5$O+):#,"7#34/-+3-(*=
B-'6)G+C,"!4!+)'"7'(/$9+(*,*)$'/3+(,39)31*)!+
'<+ )7I<%"*5!+ ": ,-%.-+ '39*%.*4*)!2*+ $: ): (!5+
'#*'6B+5$!+/*0$4-1<+":$5579$+-%"!'(5$/39$+,-%.-G+
A:#,"7#34/-+/$!47+(*,7+(,39)31*)!+#,*)34"*5!+
'<+53+1!"45$[+53+/(6,!1+#*,-'"31<+'$W+$55!+#*13"47+
)72*4579+ $: '/-(!%"579+ '#*'*B!9+ 1!'(+ )7*4=
,WB5$!5$!+*'*B5!2*+#3'3+403+(,39)31-G+A:(3/$9+
#,"7#34/-+ 1!47579$+ -5$!9*O0$)$31<%79$+ '"7B/$+
$:#-5/(-3057+#,"!13"4+%"755$/39$+'<+'/,"7O*)35$3+
-0$%G+ C*13"4+ "B0$O31<%7+ '$W+ 4*+ '/,"7O*)35$3+ #*)$=

5$!5+ )7'7I3a+ '7253I+ 4*+ $5(!0$2!5(5!2*+ '7'(!9-+
'72530$"3%1$+ N)$!(05!1[+ #*)*4-1<%+ "3(,"7935$!+
#*13"46)+53+#,"!%$531<%!1+(*,*)$'/*+1!"45$G+
P310!#'"79+3%"/*0)$!/+4*'7a+/*'"(*)579+,*"=

)$<"35$!9+1!'(+)#,*)34"!5$!+(,39)31-+#*4+"$!9$W+
):531B3,4"$!1+"3(I*%"*57%.+9$!1'%3%.+9$3'(3[+ (3/+
13/+#*'(<#$*5*+53+#,"7/I34+):D,3/*)$!G
?5579+2*4579+-)32$+'#*'*B!9[+"3%"!,#5$W(79+

":A,*%I3)$3+0-B+":D,3/*)3[+1!'(+#*I<%"!5$!+)7*4=
,WB5$*5!2*+ #3'3+ 403+ (,39)316)+ ": #3'!9+ 403+
3-(*B-'6)G
H-(*B-'7+ 13/*+ /*0!157+ !0!9!5(+ /*9-5$/3%1$+

9$!1'/$!1[+ "!+ )"20W4-+ 53+ '#*'6B+ #*,-'"35$3+ '$W+
$: %"7557+ -4"$3I+ ): ,-%.-+ 4,*2*)79[+ '<+ B3,4"$!1+
53,3O*5!+ 53+ )3.35$3+ %"3'-+ #,"!B7%$3+ "3435!1+
(,3'7G+;*")$<"35$!9+(!1+'7(-3%1$+9*O!+B7a+1!475$!+
'()*,"!5$!+*'*B57%.+#3'6)+53+1!"45$[+53+/(6,7%.+
9*2<+#,"!B7)3a+1!475$!+3-(*B-'7+Y$:!)!5(-305$!+
(3/'6)/$ZG
L)*,"!5$!+(3/+")357%.+B-'=#3'6)+5$!+#*)$55*+

1!453/+ *4B7)3a+ '$W+ /*'"(!9+ (,35'@*,93%1$+ 5*,=
9305!2*+#3'3+):#3'+403+3-(*B-'6)[+):#,"7#34/-+
/$!47+ 9*2I*B7+ (*+ 5!23(7)5$!+ )#I75<a+ 53+ #,"!=

» technologie

?5(!0$2!5(57+(-5!0+):D3(*)$%3%.
g,64I*c++.((#chh)))G3#9G#0h#0h,!30$"3%13hTbh(-5!0=#*4=
,*54!9=$9G=2!5G="$ldmlnn(/3=)=/3(*)$%3%.G.(90+
Y43(3+4*'(W#-c+RkGSbGRSTUZ

F(3%13+9!(!*+53+`Lo
g,64I*c+.((#chh)))G3#9G#0h#0h,!30$"3%13hph
%.*,"ldkl k)[='(3%13=9!(!*=53=4(ldUln G.(90+
Y43(3+4*'(W#-+RkGSbGRSTUZ
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#-'(*)*Na+,-%.-+53+43579+*4%$5/-G+ +>*O53+(!O+
'(*'*)3a+ $55!+ ,*")$<"35$3+ "3#!)5$31<%!+ /*9-=
5$/3%1$+ 9$!1'/$!1+ #$!,)'"!&'()*+ ,-%.-[+ 53+ #,"7=
/I34+ 9*O53+ (3/+ "*,235$"*)3a+ )713"4+ ": "3(*%"/$+
3-(*B-'*)!1[+ O!+#*'$343+*5+*'*B57+'72530$"3(*,+
#*")3031<%7+53+)I<%"!5$!+'$W+3-(*B-'-+4*+,-%.-+
):#$!,)'"!1+/*0!15*N%$G

T#?.!)&O!"#0,)=+%(#
d!5(,3+#,"!'$34/*)!+'<+)3O5<+30(!,53(7)<+403+

'39*%.*4-+#,7)3(5!2*+$:(,35'#*,(-+#-B0$%"5!2*G+
C*)$55*+'$W+ 1!+ "3'(*'*)3a+):531)$W/'"7%.+ $:531=
B3,4"$!1+ "3(I*%"*57%.+ #,"!"+ ,-%.+ '39*%.*4*)7+
9$3'(3%.G

6?.#>,$#?.?#&O)!+,?$,
_!4579+":,*")$<"3&+B,3/-+9$!1'%+#3,/$52*)7%.+

): 9$3'(3%.+ 1!'(+ )7/*,"7'(35$!+ *B!%5!1+ $5@,3=
'(,-/(-,7+ #3,/$52*)!1[+ "3343#(*)35!1+ 53+ $5(!0$=
2!5(5<G+^B!%5$!+(!2*+(7#-+,*")$<"35$3+'(*'-1!+'$W+
531%"WN%$!1+ ): %!5(,3%.+ .3540*)7%.G+ ?5@*,93%1!+
*: 0$%"B$!+ 9$!1'%+ "31W(7%.+ *,3"+ )*057%.+ #*)$557+
B7a+ #,"!()3,"35!+ $: -9$!'"%"35!+ 53+ "53/3%.+
"9$!55!1+ (,!N%$+ #,"!4+ )13"4!9+ 53+ #3,/$52G+
A: #,"7#34/-+ /$!47+ 1!'(+ /$0/3+ #3,/$526)+
-9*O0$)$3+ (*+ )72*457+ )7B6,+ #3,/$52-+ ": 531=
)$W/'"<+ 0$%"B<+ 9$!1'%G+ _!453/+ $5@*,93%1!+
*: 0$%"B$!+ 9$!1'%+ #*"3+ -9$!1'%*)$!5$!9+ #,"!4+
'3979+#3,/$52$!9[+#*)$557+"530!Qa+'$W+):(3/$%.+
9$!1'%3%.+):9$!N%$![+24"$!+/$!,*)%3+9-'$+#*41<a+
4!%7"1W[+24"$!+'$W+/$!,*)3aG

9M?)I,*"?)&,?L%!I)*H)&O)0)N#!0+)
A: *B!%57%.+ %"3'3%.[+ /$!47+ $5@*,93%13+ 1!'(+

%"755$/$!9+)#I7)31<%79+53+13/*Na+#,"!9$!'"%"3=
5$3+'$W[+'()*,"*5*+'7'(!9+47539$%"5!1+$5@*,93%1$+
#3'3O!,'/$!1G+;*"/I347+13"47+):@*,9$!+#3#$!,*)!1+
5$!+'#!I5$31<+)79*26)+'(3)$357%.+#,"!"+9*B$05!+
'#*I!%"!&'()*G+L3/3+@*,93+1!'(+*2,35$%"*53+$:5$!+
#*")303+53+#,"!/3"7)35$!+):'#*'6B+*5+0$5!+$5@*,=
93%1$+ *: #,"71!Q4"$!+ 435!2*+ + N,*4/3+ /*9-5$/3%1$+
9$!1'/$!1G+P*)*%"!'579+,*")$<"35$!9+'<+ (3B0$%!+
$5@*,93%715![+ /(6,!+ )7N)$!(031<+ #*4'(3)*)!+
$5@*,93%1!+ *: #035*)357%.+ #,"713"43%.+ 4357%.+
N,*4/6)+ /*9-5$/3%1$G+ `*+ $5@*,93%1$+ (7%.+ 530!O<+
5-9!,+ 0$5$$+3-(*B-'*)!1+ 0-B+ (,39)31*)!1[+ /$!,-=

5!/+):/(6,79+1!4"$!+4357+#*13"4+*,3"+#035*)357+
%"3'+#,"713"4-G
`35!+*:%"3'$!+#,"713"4-+53+/*5/,!(57+#,"7'(3=

5!/+*,3"+*:B$!O<%!1+ 0*/30$"3%1$[+#*)$557+B7a+ ,6)=
5$!O++)7N)$!(035!+)!)5<(,"+/3O4!2*+#*13"4-G

6?.#>,$#?.?)&0M$?)>,")*H)&S(,#.>?)
A:")$<"/-+":(!54!5%1<+)",*'(*)<+0$%"B7+'39*=

%.*46)+#*,-'"31<%7%.+'$W+#*++4,*23%.++53+-)32W+
"3'I-2-1!+531#*)'"!%.5$!1'"7+'#*'6B+'(!,*)35$3+
,-%.!9+4,*2*)79+13/$9+1!'(+$5(!0$2!5(53+'72530$=
"3%13+N)$!(053G+^B!%5$!+'72530$"3%13
N)$!(053+ 53+ '/,"7O*)35$3%.+ ): )$W/'"*N%$+ 9$3'(+
53430+ /*,"7'(3+ ": '7'(!9-+#,"!I<%"35$3+): '(3I7%.+
$5(!,)3I3%.+ %"3'-G+ ?5(!0$2!5(57+ '7'(!9+ 9*O!+
"9$!5$a+%"3'+"9$35+'72530$"3%1$+$:#,!%7"715$!+/*5=
(,*0*)3a+#,"!#I7)+,-%.-+53+'/,"7O*)35$3%.G+
?5(!0$2!5(53+ '72530$"3%13+ 1!'(+ 4*'(*'*)353+ 4*+

,-%.-+ 4,*2*)!2*+ (3/[+ 3B7+ "*#(7930$"*)3a+ %"3'+
*%"!/$)35$3+ $:#,"!#-'(*)*Na+53+'/,"7O*)35$3%.G+
J3#!)5$a+(*+9*O!+#,"7/I34*)*+'7'(!9+%"-15$/6)+
): 1!"45$[+ /(6,!+ ,*"#*"531<+ #*13)$!5$!+ '$W+ #*13"=
46)+#,"!4+'72530$"3(*,!9G+
C,"7+"3(I*%"*57%.+'/,"7O*)35$3%.+):2*4"$53%.+

'"%"7(-+'7'(!9+%"-15$/6)+\1!"457%.]+5$!+'#!I5$IB7+
*%"!/$)3&G+ A: (3/$9+ #,"7#34/-+ )'/3"357+ 1!'(+
'7'(!9+4!(!/%1$+#*13"46)+"3+#*9*%<+/39!,[+531=
%"WN%$!1+-9$!'"%"357%.+53+93'"(3%.+ ": '72530$"3=
%1<+N)$!(05<G
d$!/3)79+ ,*")$<"35$!9+ 1!'(+ '7'(!9+ ,6O5!2*+

,*4"31-+0$%"5$/6)+#,"7+'72530$"3(*,3%.G+V9*O0$)$3=+
1<+*5!+)%"!N5$!1'"<+,!3/%1W+/$!,*)%7+"B0$O31<%!2*+
'$W+ 4*+ '72530$"3(*,6)G+ A: #,"7#34/-+ /$!47+
": *40!2I*N%$+ /$!,*)%3+)$4"$+ $0!+ '!/-54+#*"*'(3I*+
4*+ "9$357+ N)$3(I3+ "$!0*5!2*[+ 9*O!+ ')*B*45$!+
4*B,3a+ #,W4/*Na+ $: "3'(*'*)3a+ '$W+ 4*+ *)!1+
'72530$"3%1$G

3O>,+)*H#&I%@,>?#
A$W/'"*Na+ -O7(/*)5$/6)+ ,-%.-+ 4,*2*)!2*+

$: /*9-5$/3%1$+ 9$!1'/$!1+ #*'$343+ -,"<4"!=
5$3+ 9*B$05![+ (3/$!+ 13/+ '93,(@*57+ 0-B+ (3B0!(7G+
V,"<4"!5$3+ (!+ -9*O0$)$31<+ -,-%.*9$!5$!+
,*O5!2*+ ,*4"31-+ 3#0$/3%1$+ $5@*,93%7157%.G+
A: #,"7#34/-+ $5(!0$2!5(5!2*+ (,35'#*,(-+ #*13=

» technologie

?5@*,93%13+#3,/$52*)3
g,64I*c+.((#chh)))G(!0)37G#0h#0G$5@*,93%13j
#3,/$52*)3G.(90+Y43(3+4*'(W#-+RkGSbGRSTUZ

C,"7/I34+(3B0$%7+47539$%"5!1+$5@*,93%1$+#3'3O!,'/$!1
g,64I*c++.((#chh)))G47'(!5G#0h)#=%*5(!5(h
-#0*34'hRSTmhTThm=/"/=SSTG1#2+Y43(3+4*'(W#-+
RkGSbGRSTUZ
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 !"#$% &!'% ()*+% ,+-."#/% ()012+3+*!)4% 5"6-)% -"2)%
7,.)&89"2)% -+% &!)0!% !2(),2)(+ )#% :+*$% ;8<%
 = +-7+ !)-2!% &7+&>;%  8?+,.8&(8 "2)% 7,.).%
/68(?+ 2!?> %"73!?"0#!%:+;!328014%@+0.$ &.8%+-%
&7," -.)2!"% ,+.?9"-/% #".-8% "/(+;/&/A% ?+B0.$0%
2"% 9"&2)#%3+?"3!."0#!4% C)-2$%.="73!?"0#!%0!)&.$0801%
&!'% 0+,".%  !'?&.$% 7+7/3",2+D0!$% #)&(% :+EFGHI4%
@+. "3"% +2"% 2"% .-"328% ."?/7% ;!3)(/% ?+:/2!?"J
0#!% :!)#&?!)#% +,".% % -+?+2"2!)% ."79"(8% ."% 7",?!2*%
 = :!)D0!)%  = &7+&>;% ;).*+(> ?+ 84% 5+3)#28:!%
7,.8?9"-":!%:+6)%;8<%2"2!)&!+2)%2"%:"78%K++*3)%
2"('6)2!)% ,/01/% =:!"&("01%+,".% "73!?"0#"% C"2+J
&!?A% &9/6$0"% #"?+% &/;&(8(/(% LE% ,"-!"A% -.!"9"#$0% 2"%
7+-&(" !)% 8:!"28%!2M+,:"0#!%:!'-.8%?!),+ 0":!%
+=  87"-?"01A% .-",.)2!"01% -,+*+ 801% +,".% ?+2J
(,+3"01%7+3!0#!4
C)-2"?6)% "73!?"0#)% ()% 2!)% &7)92!"#$%  = 7)92!%

 8:"*"B%/68(?+ 2!?> %("?!01%#"?N
O% 7,.)#,.8&(+D<%+-0.8(/A
O% 9"( +D<%-+&('7/A
O% :+63! +D<%7),&+2"3!."0#!A
O% !2(),"?(8 2+D<4%

P+. !$."2!):% :+*9+;8% ;8<% &( +,.)2!)%
?+3)#2801% "73!?"0#!4% C)-2$% .= 2!01% ;89+;8% /./7)9J
2!)2!)% -82":!0.2)#% !2M+,:"0#!% 7"&"6),&?!)#4%
@+."% 7,.)?!),+ "2!):% -"2801% .= ?+2?,)(J
2)#% (";3!08% 2"% /,.$-.)2!"% :+;!32)A% -"2)% ()%
7+ !228% ;8<% 2"2!)&!+2)% *,"Q0.2!)% 2"% :"7'%
 = &7+&>;% -82":!0.284% R68(?+ 2!?% ?!),/#$0% &!'%
 =&(,+2'%7,.8&("2?/%:+6)% &7," -.!<%2"%)?,"2!)%
/,.$-.)2!"% *-.!)% "?(/"32!)% .2"#-/#)% &!'% D,+-)?%
?+:/2!?"0#!A%?(>,8:%.":!),."%7+-,>6+ "<4%
F2M+,:"0#":!% (,"Q"#$08:!% -+% /68(?+ 2!?"%

:+*98;8% .+&("<%  &.8&(?!)% -"2)% .=  8?+,.8&(8 "J
2801% .2"?> % .:!)22)#% (,)D0!%  = :!)D0!)4% F228:%
,+-."#):% "73!?"0#!% ;89+;8% 7+9$0.)2!)% !2(),M)#&/%
 = &":+01+-.!)% .= &8&():):% !2()3!*)2(2)*+% 7",J
?!2*/%+,".%2" !*"0#$%&"()3!(",2$4%5!),+ 0"% 8;!)J
,"#$0% (,"&'% -+% -"2)*+% :!)#&0"A% "/(+:"(80.2!)%%
;89;8%!2M+,:+ "28%+=7",?!2*"01%.2"#-/#$0801%&!'%
2"#;3!6)#%-+%7/2?(/%-+0)3+ )*+4%

 !"#$%"
F2()3!*)2(2)% &8&():8% (,"2&7+,(+ )% &("2+J

 !$% 7,.8&.9+D<%  = -.!)-.!2!)% (,"2&7+,(/%  = +*>3)A%
"= ?+:/2!?"0#!% :!)#&?!)#%  = &.0.)*>32+D0!4% S!:+%
 !)3/%/#):2801%&(,+2%T?+&.(8% -,+6)2!"A%/(,.8:"J
2!"%!=2"-.+,/U% -,"6"2!)%&8&():> %FIV%#)&(%+79"J
0"32)% !=7+.8(8 2!)% 7982!)%2"%,+. >#%W!2()3!*)2(J
2801%:!"&(XA%*9> 2!)%7+7,.).%7+7," '%?+:M+,(/%

 !"#$%&'$(!")*"+)+,-,.!/0,"$)!1)2"$,..(3,"$)4%*"#/!%$)56#$,0#

 ! "#$%#&%'#"()*%+($(,)%-.,%+#/)(0,.(/1% $*,% (23",2,/$-$(#/%#&% (/$,""(1,/$% $.-/)3#.$% )4)$,2)5%6*,),%)4)$,2)%-.,%0,)(1/,0% $#%

(/+.,-),%$*,%,&7+(,/+4%-/0%)-&,$4%#&%$.-/)3#.$%84%9)(/1%2#0,./%2-/-1,2,/$%)$.-$,1(,)%-/0%$*,%9),%#&%2#0,./%(/&#.2-$(#/%

$,+*/#"#145%6*()%-.$(+",%3.,),/$)%$*,%-.,-)%#&%:6;%-33"(+-$(#/)%-/0%,<-23",)%#&%,<()$(/1%-/0%&9/+$(#/(/1%)#"9$(#/)5

7+-,>6+ "2!"%T&.8;?+D<%!=7/2?(/"32+D<UA%7+7," '%
;).7!)0.)B&( "%!=.:2!)#&.)2!)%."2!)0.8&.0.)B4

&"'("#)*+,+
Y4% F2M,"&(,/?(/,"% 3+*!&(80.2"%  = (,"2&7+,0!)A% I+:% FFF%
0.'D<YA%7+-%,)-4%V83 )&(,"%S",?/&!?"A%Z8-" 2!0( +%
@+3!()012!?!%[3$&?!)#A%K3! !0)A%\]Y^A%

\4% I)3):"(8?"% (,"2&7+,(/% -,+*+ )*+A% 7+-% ,)-4%
K";,!)3"% _+ "0?!)*+A% Z8-" 2!0( +% F2&(8(/(/%
I,"2&7+,(/%`,+*+ )*+A%Z",&." "A%\]]aA%

^4% 5":!B&?!%I4% != !22!A% V("2-",8."0#"%@"2)/,+7)#&?!)*+%
V8&():/%b/(+:"(80.2)*+%@+ !"-":!"2!"%P"(/2?+J
 )*+%c%)L"33A%@+3&?!%5+2*,)&%FIVA%Z",&." "A%\]Y]A

d4% Z8-,+% 5+,2)3A% R&9/*!% != &8&():8% ()3):"(80.2)%
 =(,"2&7+,0!)A%I)3)?+:/2!?"0#"%!=I)012!?!%F2M+,:"J
08#2)A%_,%^Jde\]]aA%F2&(8(/(%f$0.2+D0!A%Z",&." "A%

g4% Z8-,+% 5+,2)3A% 5+20)70#"% &("2-",-> % ?+:/2!?"J
0#!% )3)?(,+2!0.2)#% -3"% &8&():> % ()3):"(80.2801%
 =(,"2&7+,0!)A% F2&(8(/(%f$0.2+D0!%@"B&( + 8% F2&(8J
(/(%E"-" 0.8A%@,"0"%2,%YY^]]]ghA%Z",&." "A%\]]h4
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;<(*$=!<!+!<6':)<>8!.,?"('$<(,
A>()(,B)>-%1#)3#0-.@-%B,)$%C!#1.#2/42%)$#3/(9%#3-.$-%/-%)3.-C/42%(!)>48@(2%3.>,3D4C(,%C(,0>4%

(! (/&#.2-+B(5% '#/(,C-E% ("#FG% 3.>,)4D-/4+*% 0-/4+*% +(H1",% C>.-)$-I% .#F/(,% $,E% >-3#$.>,8#C-/(,% /-%

3-)2#% 3.>,)4D#C,5%6.-/)2()B-% 0-/4+*% #3-.$-% /-% @-8"-+*%2(,0>(-/4+*%2-% #1.-/(+>#/4% 3#$,/+B-D%

.#>C#B9%(!3#2(2#%+(H1D,1#%3#)$J39I%/(,%8J0>(,%C!)$-/(,%)3.#)$-G%3.>4)>D42%C42-1-/(#2%0#$4+>H+42%

3.>,)4D9% 0-/4+*5% '#C)>,+*/(,% 9C-E-% )(JI% E,% .#>C(H>-/(,2% /-B8-.0>(,B% 3.>4)>D#F+(#C42% )H% @-8",%

FC(-$D#C#0#C,5%6.-/)2()B-% 0-/4+*%#084C-% )(J%C,%CDK@/-+*% FC(-$D#C#0#C4+*%>!C4@#.>4)$-/(,2%

&-"% ,",@$.#2-1/,$4+>/4+*% >! >-@.,)9% 3#0+>,.C(,/(5% ;H% #/,% >,% )C,B% /-$9.4% #03#./,% /-% >-@DK+,/(-%

,",@$.#2-1/,$4+>/,%(!0-/,%2#1H%84%C!/(+*%3.>,)4D-/,%>!#1.#2/H%3.J0@#F+(HI%)(J1-BH+H%),$,@%L8M)5

&-.#/+01/"+23#/#.-
I87+ 8% D !"(9+ >-% &?9"-"% &!'% .= ,-.)2!"%  8J

?+2"2)*+% .)% &.?9"A% ? ",0/% 3/;% 7+3!:),/% 7+ 3)J
0.+2)*+% 79"&.0.):A% "= 0"9+D<% /:!)&.0.+2"% #)&(%
 = 7+ 9+0)% +01,+22)#4% i"&(+&+ "2!)%:"(),!"9> %
+=,>62801% &7>90.822!?"01%."9":"2!"%D !"(9"%-3"%
,-.)2!"%+,".%79"&.0."%/:+63! !"%/(,.8:"2!)% !$.J
?!%D !)(32)#% ) 2$(,.%D !"(9+ +-/4
[ !"(9+ >-%&?9"-"%&!'%.=^%0.'D0!N

O% P-.)B% c% += *,/;+D0!% -+&(+&+ "2)#% -+% ,+-."#/%
D !"(9+ +-/%J%+-%g%-+%g]%:!?,+2> 4%i;/-+ "J
28%2"#0.'D0!)#%.)%&.?9"%? ",0+ )*+%3/;%73"&(!?/A%
2!)?!)-8%7,.8% 8?+,.8&("2!/%("?!01%:"(),!"9> %
#"?%&.?9+%3/;%:)("3)%?,8&("3!0.2)A%274%&."Q,4

O% @9"&.0.%c%#)*+%D,)-2!0"% 82+&!%+?4%Y\g%j:4%C)&(%
 8?+2"28%.=:"(),!"9/%+=:2!)#&.8:% &7>90.82J
2!?/% ."9":"2!"% D !"(9"A% 2!6% ,-.)B4% _"#0.'D0!)#%
#)&(% (+% 73"&(!?A% 2!)?!)-8% &(+&/#)% &!'% ()6% &.?9"%
.=+-7+ !)-2!:!%-+:!)&.?":!4

O% @+?,80!)% c% 7+ 9+?"% +01,+22"% :"#$0"% ."% ."J
-"2!)% 01,+2!)2!)% 79"&.0."% != ,-.)2!"% 7,.)-%:!J
?,+7'?2!'0!":!4%Z8?+2"2)% #)&(% .= )3"&(80.2801%
:"(),!"9> A%#"?%274%"?,834%_"#0.'D0!)#%&?9"-"%&!'%
.=- >01%3/;% !'0)#% ",&( A%#)*+%9$0.2"%D,)-2!0"%
(+%+?4%\g]%j:4
L1+<%?+2?,)(2"%?+2&(,/?0#"%?";3!%D !"(9+ +-+J

 801%."3)68%+-%!01%."&(+&+ "2!"%J%(,.);"% .!$<%7+-%
/ "*'%274%:!)#&0)%!2&("3"0#!A%()012!?'%!2&("3+ "2!"%
!= +-3)*9+D<% (,"2&:!&#!% J% (/% :+62"%  8,>62!<% ?!3?"%
7+-&(" + 801%)3):)2(> N
O% 0)2(,"328%)3):)2(%2+D28A
O%  9>?2+%+7(80.2)A
O% (/;"%01,+2!$0"% 9>?2"A
O% /&.0.)32!)2!)A
O%  .:+02!)2!)A
O% 7+ 9+?"%.) 2'(,.2"4

Z= ."3)62+D0!% +-% 3!0.;8% (,"2&:!(+ "J
2801% :+-> % D !"(9"A%  9>?2"% +7(80.2)% -.!)J
3!% &!'% 2"% #)-2+:+-+ )% !=  !)3+-+:+ )4%
Z9>?2"% #)-2+:+-+ )% +-.2"0."#$% &!'% 2!&?$%
-8&7),&#$% != (9/:!)22+D0!$% T&7"-?!):% &8*2"9/UA%
7,.).% 0+% 2"-"#$% &!'% -+% (,"2&:!&#!% -9/*+-8&("2J
&+ )#4% _"#:2!)#&."% (9/:!)22+D<%  8&('7/#)% 7,.8%
7) 2801%-9/*+D0!"01%M"3!%D !)(32)#% J% ("?%. "2801%
+?2"01% (,"2&:!&8#2801N% Y^Y]% 2:% TFF% +?2+%
(,"2&:!&8#2)U% != Ygg]% 2:% TFFF% +?2+% (,"2&:!&8#2)U4%
Z9>?2"% #)-2+:+-+ )% /:+63! !"#$% (,"2&:!&#'%
 = ()012+3+*!!% kZ`SA% ?(>,"% /:+63! !"% 7,.)798 J
2+D<%-"2801%2"%7+.!+:!)%I;e&4
Z9>?2"% !)3+-+:+ )%7,.)2+&.$% !)3)%:+-> %

D !"(9"4% i= 7+ +-/%  86&.)#% -8&7),&#!% 2!6%  )%
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 =M/2?0#!%-9/*+D0!%M"3!4%l.2"0."%(+A%6)%!:7/3&%D !"J
(9"% &?9"-"#$08% &!'% .= *,/78% ,+.7,+&.+2801% 0.'&(+J
(3! +D0!% +7(80.2801% ,+.01+-.$0801% &!'% .= ,>62$%
7,'-?+D0!$A% 7+% 7,.)&9"2!/% 2"% 7) 2$% +-3)*9+D<%
D !"(9+ +-/%/3)*"%,+.:80!/4

4+(52601/"+23#/#.-
[ !"(9+ >-% #)&(% +D,+-?!):% -!"3)?(,80.28:A%

0+% #)&(% !&(+(2$% ."3)($% 7,.8% #)*+% ."&(+&+ "2!/%
 = &!)0!"01% 3+?"328014% i"&(+&+ "2!)% D !"(9+ +J
-> %)3!:!2/#)%;",!),8% =7+&("0!%."?9>0)B%)3)?(,+
J:"*2)(80.2801A% 7,$-> % ;9$-.$0801% 0.8% ,>62!0%
7+()20#"9> % .),+ 801%  = &!)0!"01% ."&!3"#$08014%
@,+;3):% ,>62!08% 7+()20#"9> % ;8 "% &.0.)*>3J
2!)% /0!$63! 8% 7,.8% ,)"3!."0#!% &!)0!% ?+2 )20#+2"3J
28014% % C)*+% ,+. !$."2!)% 0.'&(+%  8:"*"% ;/-+ 8%
-+-"(?+ 801% &!)0!% &9/6$0801% -+% ."&!3"2!"% &!)0!%
,+;+0.801A% 0+%  !$6)% &!'% .= 7+ "628:!% ?+&.(":!%
!= ."?9>0)2!":!% ?";3"% (,"2&:!&8#2)*+% 7,.).% 3!2!'%
."&!3"#$0$4%
F22$% ."3)($% D !"(9+ +-/% #)&(% #)*+% :"9"% (9/J

:!)22+D<A%-.!'?!%?(>,)#%#)&(%:+63! )%.,)"3!.+ "2!)%
(,"2&:!&#!% 7+:!'-.8% 7/2?(":!% +-3)*98:!% += ?!3?"%
?!3+:)(,> 4%Z=7+,> 2"2!/%.=?";3):%?+20)2(,80.J
28:% .8&?% #)&(%  !)3+?,+(284% @+2"-(+A% :"#$0% 2"%
/ "-.)% ;/-+ '% &!)0!% D !"(9+ +-+ 801A%  ",(+%
.".2"0.8<A% 6)% ?";3)% D !"(9+ +-+ )% 7,.).2"0.+J
2)%-+%7,"08% =,>62801%)?&(,):"32801% ",/2?"01A%
+-7+,2)%2"%,>62+,+-2)%2","6)2!"%D,+-+ !&?+ )%
&$%9"( +%-+&('72)% =?,"#/4%F01%(, "9+D<%#)&(%+;3!J
0.+2"%2"%0+%2"#:2!)#%\g%3"(4%
l3;,.8:!"% 7+#):2+D<% !2M+,:"08#2"% D !"(9+J

 +-/% .2"0.2!)% 7,.)?,"0."% -.!&!)#&.)% 7+(,.);8%
&!)0!% 3+?"328014% `3"()*+% ()6% -.!&!)#&."% !2 )&(80#"%
 =/9+6)2!)%?";3!%D !"(9+ +-+ 801%#)&(%!2 )&(80#$%
 =7,.8&.9)%7+(,.);84%S+*$%;8<%274% 8?+,.8&("2)%
-+%;/-+ 8%&!)0!%m``FA% =?(>,801%(,"2&:!&#"%+-;8J
 "%&!'%.=7,'-?+D0!$%Y]]%SE!(e&4%
I)%2!) $(73! )%."3)(8%2"3)68% .!$<%7+-%/ "*'%

7,.8%7,+#)?(+ "2!/%2+ 801%&!)0!4%V.),+?!)%&7+#,.)J
2!)%7+. +3!%&( !),-.!<A%6)%?+&.(%;/-+ 8% =+7",0!/%
+=D !"(9+ +-8%2!)%#)&(%,"6$0+% 86&.8%2!6%?+&.(%;/J
-+ 8% =()012!0)%?+2 )20#+2"32)#A%2!)?!)-8%:+6)%
;8<%2" )(%2!6&.84%

7+'(501/"+23#/#.#/5
i= / "*!% 2"% 2!) !)3?$% D,)-2!0'% != -/6$% +-7+,J

2+D<% 2"% -.!"9"2!)% 0.822!?> % .) 2'(,.2801A%
D !"(9+ >-%  8:"*"% -+-"(?+ )#% +01,+28A% ?(>,$%
."7) 2!"%7+ 9+?"%?";3+ "4%@,+-/?+ "2)%?";3)A%
.)% .*3'-/%2"%,>62)%?+2&(,/?0#)% != ."&(+&+ "2!)A%
:+6):8% 7+-.!)3!<% 2"% &("08#2)% T ) 2'(,.2)U%
!= :!'-.8+;!)?(+ )% T.) 2'(,.2)U4% 5";3)% &("08#2)%
." !),"#$% #)-2+% 3/;% - "% 9>?2"% D !"(9+ +-+ )%
"= !01% D,)-2!0"%  "1"% &!'%  = *,"2!0"01% \Ag% c% dA]%
::A% 7,+:!)B% 8*!'0!"% 82+&!% +-% ^]%::%-+% n]%
::4% L)28% &("08#2801% ?";3!% D !"(9+ +-+ 801% &$%
7+,> 28 "32)% .= 0)2":!% ?";3!% ?+20)2(,80.28014%

 9>?2"01% #)-2+:+-+ 801A% &(+&/#)% &!'% #)%
*9> 2!)% =?";3"01% ) 2'(,.2801% != -+% (,"2&:!&#!%
?,>(?+-8&("2&+ )#4% Z= 7,.87"-?/% (801%  9>?!)2%
 8?+,.8&(8 "2)% &$% M"3)% += -9/*+D0!"01% ag]% 2:%
!=Y^]]%2:4
Z=."3)62+D0!%+-%?+2&(,/?0#!%!=."&(+&+ "2!"A%?"J

;3)%D !"(9+ +-+ )%:+62"%7+-.!)3!<%2"%(,.8%7+-J
&(" + )%*,/78N
O% ?";3)% ) 2'(,.2)%c%/68 "2)% ) 2$(,.%;/-82J
?> %3/;%;/-+ 3!%("?!01%#"?%274%(/2)3)A

O% ?";3)% .) 2'(,.2)% c% -+% !2&("3+ "2!"%  = .!):!A%
2"% +328:%7+ !)(,./A%!(74%Z=&?9"-%()#%?"()*+,!!%
 01+-.$%?";3)%&":+2+D2)A%?"2"9+ )%!=&7)0#"3J
2)*+%%."&(+&+ "2!"A

O% ?";3)%/2! ),&"32)%c%&(+&+ "2)% = !2&("3"0#"01%
.",> 2+% ) 2'(,.2801%#"?%!=.) 2'(,.28014

89"+3+!"501/"+23#/#.-
@+-&(" $% -.!"9"2!"% D !"(9+ +-/% #)&(% .#" !&?+%

0"9?+ !()*+%  ) 2'(,.2)*+% +-;!0!"% D !"(9"% 2"%
&(8?/%+D,+-?> % ,-.)2!"% != 79"&.0."4% b;8%7,+:!)B%
7+.+&("9%  = ,-.)2!/% != 7+-3)*"9% 0"9?+ !():/%  )J
 2'(,.2):/%+-;!0!/%2"%*,"2!08%,-.)2!"%!=79"&.0."A%
?$(% #)*+% 7"-"2!"%  .*3'-):% +&!% D !"(9+ +-/% 2!)%
7+ !2!)2% 7,.)?,+0.8<%  ",(+D0!% ?,8(80.2)#A% ?(>,"%
2+&!%2". '%?$("%"?0)7("0#!%D !"(9+ +-/4%Z=79"&.J
0./% &7>90.822!?%."9":"2!"%D !"(9"%#)&(%:2!)#&.8%
2!6% =,-.)2!/A%0+% !$6)%&!'%.)% &7>90.822!?!):%+-J
;!0!"4%F&(2!)#)% !'0%."3)62+D<A%?(>,"%:> !A%6)%!3+D<%
+-;!#"2)*+% D !"(9"%  ) 2$(,.% ,-.)2!"% ."3)68% +-%
?$("%7+-%#"?!:%D !"(9+%7"-"%2"%*,"2!0'%7+:!'-.8%
,-.)2!):% "= 79"&.0.):4% F:%:2!)#&.8% ?$(% 7"-"2!"%
D !"(9"A%(8:%*+,&."%#)&(%(,"2&:!&#"4%
b;8%(,"2&:!&#"%:+*9"%+-;8<%&!'% =&7+&>;%7,"J

 !-9+ 8A%2"3)68% 7,+ "-.!<% !$.?'% =D !"(9+ >-%
7+-%+-7+ !)-2!:%?$():A%*-86%?$(% 7,+ "-.)2!"%
D !"(9"%#)&(%;",-.+% "628:%7",":)(,):%+?,)D3"J
#$08:%.-+32+D<%7,.)&89"2!"%!2M+,:"0#!%D !"(9+ +J
-):4%S+62"%*+%+?,)D3!<%."%7+:+0$%?$("%"?0)7("0#!%
+,".%"7","(/,8%2/:),80.2)#4%5$(%"?0)7("0#!%(+%?$(%
." ",(8%:!'-.8%7,+:!)2!):%D !"(9"% "=+&!$% D !"J
(9+ +-/4%S+62"%+?,)D3!<%:"?&8:"328% ?$(% "?0)7J
("0#!A% 0+%+.2"0."A%6)% !$.?!%D !"(9"% 7,+ "-.+2)%
7+-%?$():% !'?&.8:%2!6%:"?&8:"328%?$(%"?0)7J
("0#!%2!)%.+&("2$%7," !-9+ +%7,.)&9"2)4%
`.!"9"2!)% D !"(9+ +-/% :+6)%  = ,.)0.8 !&(801%

 ",/2?"01% .+&("<% ."?9>0+2)% 7,.).% -8&7),&#'%
!=(9/:!)2!)4%Z=0."&!)%)?&73+"("0#!%D !"(9+ +-/%:+J
6):8%:!)<%-+%0.82!)2!"%.=,+.:80!):%&!'%!:7/3&/%
&8*2"9/4% i#" !&?+% -8&7),&#!% 7+ &("#)% .= 7+ +-/%
,>62)#% 7,'-?+D0!% M"34% m"3)%  8&9"2)% #)-2+0.)D2!)%
.= 2"-"#2!?"% 2!)% -+0!),"#$%  = ()#% &":)#% 01 !3!% -+%
+-;!+,2!?"4% V?/(?/#)% (+% +-);,"2!):% 2"%  8#D0!/%
!:7/3&/% &.),&.)*+% 2!6% 7+ !2!)2%  8*3$-"<A% 3/;%
:+6)% ()6% 8&($7!<% .#" !&?+% 2"9+6)2!"% &!'% !:7/3J
&> 4%Z=D !"(9+ +-"01%#)-2+:+-+ 801% 8&('7/J
#)% -8&7),&#"% 01,+:"(80.2"% &7+ +-+ "2"% .:!"J
2$%  &7>90.822!?"% ."9":"2!"% &.?9"% ? ",0+ )*+%

» technologie
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Z",(+%. ,>0!<%/ "*'A%6)%7+ &.)012!)%&(+&+ "2)%
 = &!)0!"01% 3+?"32801% ?";3)% ?+20)2(,80.2)% PKJga%
!=PKJn\eR=&$% =."&"-.!)%?";3":!%&("08#28:!4%Z8J
;>,% ?";3"% D !"(9+ +-+ )*+%  !2!)2% ;8<% 7+7,.)J
-.+28% "2"3!.$%  ",/2?> % != 73"2> % . !$."2801%
.=;/-+ "2$%&!)0!$4%i"&"-2!0.+% =#)-2)#%!2&("3"0#!%
7+(,.);2)% &$% - "% (878% ?";3!N% &("08#28% J% -+% 7+9$J
0.)B% ) 2'(,.2801%!=?"2"9+ 8%3/;%7+- !)&."28%J%
-+%7+9$0.)B%.) 2'(,.28014%

:2*+260;#<60!+093=<9+<>
@+-0."&% )?&73+"("0#!% &!)0!% D !"(9+ +-+ )#%

:+6)%  8&($7!<% 7,+;3):% &(,"(8% 2"% 9$0."014% @,.8J
0.828% 8 +9/#$0)% ()% &(,"(8%:+6):8%7+-.!)3!<%2"%
.) 2'(,.2)% !=  ) 2'(,.2)4% L.822!?%  ) 2'(,.28%
:+6)%&("2+ !<%274% 798 %*)+:)(,!!%+;/%D !"(9+J
 +-> % =&(,)Q)%7+9$0.)2!"4%V(,"(8%.) 2'(,.2)%&$%
. !$."2)%.=2!)-+?9"-2+D0!$% 8?+2"2!"%.9$0."4%_"J
3)68%.".2"0.8<A%6)%()%0.822!?!% 798 "#$% =#)-2"?+J
 8:%&(+72!/%.",> 2+%2"%7",":)(,8%.9$0.8%&("9801%
#"?% !=,+.9$0.28014%5+2&(,/?0#"%.9$0."%7+ !22"%."J
7) 2!<%:!2!:"3!."0#'%&(,"(% 82!?"#$0801%.=/&8(/J
+ "2!"%D !"(9+ +-> 4%

4+$2#$#/+!"501/"+23#/#.?/
i)%  .*3'-/% 2"% 3!0.2)% ."3)(8% D !"(9+ +-> A%

("?!)%#"?N%&.),+?!)%7"&:+%7,.)2+&.)2!"A%;,"?%7,.)J
&9/01> %:!'-.8%3!2!":!A%2!&?"% ,"63! +D<%2"%7+3)%
)3)?(,+:"*2)(80.2)A% :"9)%  8:!",8A% :+*$% :!)<%
+2)%&.),+?!)%."&(+&+ "2!)% N

"U%&!)0!"01%?+:7/(),+ 801%m``F%Tm!;),%̀ !&(,!;/()-%
`"("%F2(),M"0)U%+7",(801%2"%()012+3+*!!%D !"(9+J
 +-+ )#% !=/:+63! !"#$0801% ,)"3!."0#'% &.8;?!01%
7+9$0.)B%-3"%,>62801%,+-."#> %&!)0!4%V!)<%D !"J
(9+ +-+ "%.+&("9"%."7,+#)?(+ "2"%-3"%?+:7/J
(),> A%?(>,)% 8:"*"#$%7+9$0.)B%&.8;&.801%2!6%
7,'-?+D<%d%S;e&A%?(>,)%/.8&?/#)%&!'% =&!)0!"01%
I+?)2%P!2*%3/;%Y]SEe&% =&!)0!"01%H(1),2)(4%V!)<%
m``F%:+6)%+;&9/*! "<%&.),)*%&!)0!%Gb_A% 8:"J
*"#$0801%&.8;?!)*+%7+9$0.)2!"%7+:!'-.8%2!:!4

;U%()3)M+2!!%?";3+ )#%J%#/6%#)-2"%.=7!), &.801%&!)0!%
D !"(9+ +-+ 801%." !),"9"%\d% 9>?2"%+7(80.J
2)A%.=?(>,801%?"6-)%;89+% =&("2!)%7,.)2+&!<%no\%
?"2"98% ()3)M+2!0.2)4% S+63! +D<% ,)"3!."0#!% :!'J
-.8:!"&(+ 801% 3!2!!%.=?";3":!%D !"(9+ +-+ 8J
:!% &("9"% &!'% M"?():A% ?!)-8% ."-):+2&(,+ "2+%
9$0.)% +7(80.2)% += -9/*+D0!% 7+2"-% Y]]% ?:% ;).%
 .:"02!"0.84% [ !"(9+ +-8% 01","?(),8./#$% &!'%
-/6$%2!)." +-2+D0!$A%0+%&7," !"A%6)%:+*$%;8<%
.= 7+ +-.)2!):% &(+&+ "2)% 2!):"3%  = ?"6-8:%
D,+-+ !&?/4% `3"()*+% ()6% &!)0!% ()*+% (87/% .= 7+J
 +-.)2!):%  8&('7/#$%  = )3)?(,+ 2!"01A% *-86%
&8*2"9%D !"(9+ +-/%#)&(%2!) ,"63! 8%2"%+("0."J
#$0)% *+% 7+3)%:"*2)(80.2)A%  = . !$.?/% .= 0.8:%
:+6)% ;8<% +2% 7,+ "-.+28%  = ;).7+D,)-2!:%
&$&!)-.( !)%7,.) +-> %)3)?(,80.28014

0U% :)-8082!)A% 274%  = &(+:"(+3+*!!4% G"&),8% -)2(8J
&(80.2)% 87+&"6+2)%&$% =3)??!)A%;",-.+%0!)2?!)%
!=)3"&(80.2)%D !"(9+ +-8A%0+%/:+63! !"%-+(",0!)%
-+%?"6-)*+%."?":",?"%#":8%/&(2)#A%/:+63! !"%
()6% 7)2)(,"0#'% ?"2"9/% .';"4% [ !"(9+ +-8% &$%
 8?+,.8&(8 "2)%  = 01!,/,*!!% 3"&),+ )#A% "2*!+J
73"&(80)A%)2-+&?+7!!4

-U%?+3)#2!0( !)%J%*-.!)%:+*$%&9/68<N
O% #"?+% 9$0.)% (,"2&:!&8#2)% -3"% ."&!3"2!"% /,.$-.)B%
&":+0.822)#% ;3+?"-8% 3!2!+ )#% T3!0.2!?> % +&!A%
/,.$-.)B% Hl_U% 7+7,.).% ."&(+&+ "2!)% +-7+J
 !)-2!01%!2(),M)#&> A

O%-+%."&!3"2!"%9$0.8%(,"2&:!&8#2801A%3+?"32801%0)2J
(,> %&(),+ "2!"A

O%9$0.2+D0!%."7+ !"-" 0.)#A
O%9$0.2+D0!%&(,"62!0+ )#
O%9$0.2+D0!%+*>32+)?&73+"("08#2)#A
O%  = 7,.8&.9+D0!% c% -+% ."&!3"2!"% &("0#!% ;".+ 801%
KVSP4

 !"#$%"
[ !"(9+ +-+ )% 9$0."% (,"2&:!&8#2)% :+*$% ;8<%

;/-+ "2)% &":+!&(2!)%7,.).% .",.$-0'% !2M,"&(,/?J
(/,8A% #"?% !=  = 7",(2),&( !)% 7/;3!0.2+J7,8 "(28:%
7,.).%!22801%+7),"(+,> A%?(>,.8%& +#)%9$0."%7+-J
&(" + )%  8?+,.8&(/#$%  = 0)3"01% ?+:),08#28014%
_"(+:!"&(% ."% 7," +% /-+&('72!)2!"% *,/2(/% (),)J
2> %?+3)#+ 801%:+*$%+--"<%2!)+-79"(2!)%7) 2$%
!3+D<%  9>?!)2% D !"(9+ +-+ 801% 3/;% 0.'D0!% !2M,"J
&(,/?(/,8%-3"%7,.)&89/4%
f$0."% D !"(9+ +-+ )% :+*$% .= 7+ +-.)2!):%

."&($7!<%  = )?&73+"(+ "2!/%  = .2"0.2)#% :!),.)%
9$0."% :!)-.!"2)4% @+7," !% (+%  = .2"0.28% &7+&>;%
#"?+D<% 7,.)&89"2801% !:7/3&> A% #"?% !=  7982!)% 2"%
;).7!)0.)B&( +%7,+ "-.)2!"%,/01/%7+0!$*> %2"%
?+3)#"014

» technologie
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4:,)&#,)!1)!/$('*.@AB%,)'*B.,)$,':"!.!36)(")$:,)%*(.<*6#

6#0-4N)%,+#/#24%()%*,-O("4%8-),0%#/%,&7+(,/$%-/0%&-)$%P#C%#&%@/#C",01,%-/0%(/&#.2-$(#/5% !+#/$(/9#9)%(/+.,-),%(/%$*,%/92-

8,.%#&%$.-/)2($$,0%0-$-%.,)9"$)%(/%$*,%1.#C$*%#&%0,2-/0%&#.%$.-/)2())(#/%8-/0C(0$*5%6*,%.,)3#/),%$#%$*()%())9,%*-)%8,,/%$*,%

$,+*/#"#14%#&%78.,%#3$(+)%&#.%2-/4%4,-.)%/#C5%6*,%-.$(+",%3.,),/$)%$*,%+#/)$.9+$(#/%#&%$*,%#3$(+-"Q78.,%+-8",I%($)%3.(/+(3",%#&%

#3,.-$(#/%-/0%$*,%-0O-/$-1,)%-/0%0()-0O-/$-1,)%-)%C,""%-)%$*,%.,"-$,0%7,"0)%#&%($)%-33"(+-$(#/5

&"'("#)*+,+
Y4% 5,.8&.(+M%E+,.80?!A%[ !"(9+ +-+ )%&!)0!%-+&('7+ )%
p Nq%I)3)?+:/2!?"0#"%!=()012!?!%!2M+,:"08#2)A%i)&.8J
(8%2"/?+ )%YJ\e\]]a4

\4% G)?&8?+2% 2"/?+ +% c% ()012!0.28% .= &/73):)2():A%
Z8-" 2!0( "% _"/?+ +% c% I)012!0.2)A% Z",&." "%
YhahA

^4% S"*".82%I)012+3+*!)%I)3)!2M+,:"(80.2)%Ye\]]dA
d4% V(,+2"%F2(),2)(+ "%   4&(/-4 &!4)-/473A
g4% [ !"(9+ +-8% != !01% ."&(+&+ "2!)A%  8?9"-A% -,% !264%
C"0)?%5/&.2!),A%@+3!()012!?"%E!"9+&(+0?"A%\]Y]J\]YY4%

» technologie
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R(+*-D%L,.-$#C)@(I%R-$,9)>%;#8-"-

CD5)'96)2D5E)F%96#9=!;G)#6#$,0H<)
<#/(,%*?I'6':))))/!+,?;'(*))))/%,'696?",
'#0,BF+(-% 3.,+4>4B/,% 92#E"(C(-BH% )$-$@#2% 3#C(,$.>/42% 3#0,BF+(-% C! C-.9/@-+*% #1.-/(+>#/,B%

C(0>(-"/#F+(5%S8,+/(,%3#C)>,+*/(,%9E4$@#C-/42%)4)$,2,2%B,)$%)4)$,2%"H0#C-/(-%C,0D91%C)@->-?%

3.>4.>H0KCI%B,0/-@%3#)$J3%$,+*/#"#1((%)-$,"($-./4+*%92#E"(C(D%C4@#.>4)$-/(,%1DKC/4+*%@#/)$,"-+B(%

)-$,"($-./4+*%C.->%>!)4)$,2,2%C)3#2-1-/(-%8->9BH+,1#%/-%C43#)-E,/(9%/->(,2/42%0"-%C)3(,.-/(-%

3#0,BFG%3.,+4>4B/4+*5%

Z= 3+(2!0( !)% :+62"%  8,>62!<% (,.8% *,/78% 7+J
-)#D<%-+%3$-+ "2!"% )-9/*% &?"."B%7,.8,.$-> N%
2!)7,)08.8#2)% T_@bUA% .=7,+ "-.)2!):%7!+2+ 8:%
Tb@rU%+,".%7,)08.8#2)%T@bU4%@+-)#D0!"%2!)7,)08.8#J
2)%:+*$%;8<% 8?+28 "2)% =+7",0!/%+=?+2 )20#+J
2"32)%7+:+0)%2" !*"08#2)%("?!)%#"?N%,"-!+3"(",2!"%
+*>32+?!),/2?+ "% rsm% TrlPUA% ,"-!++-3)*9+D0!+J
:!),.% T`SHUA%,"-!+3"(",2!"%;).?!),/2?+ "%T_`EUA%
"= ("?6)% *3+;"328% &"()3!(",28% &8&():% 2" !*"08#J
28% TK_VVUA% ."7) 2!"#$0)% 7,+ "-.)2!)% #)-82!)%
 = 79"&.0.8t2!)% 7+.!+:)#4% @+-)#D0!"% .= 7,+ "-.)J
2!):%7!+2+ 8:%."7) 2!"#$%7,+ "-.)2!)%.",> 2+%
 =79"&.0.8t2!)%7+.!+:)#A%#"?%!=7!+2+ )#A%#)-2"?6)%
2!)%&7)92!"#$% 8:"*"B%-3"%7+-)#D<%7,)08.8#28014%
@+-)#D0!"% ()%  8?+28 "2)% &$%  = +7",0!/% += K_VV%
.=-+-"(?+ 8:% 8?+,.8&("2!):%&)2&+,"% =7+&("0!%
 8&+?+D0!+:!),."%;",+:)(,80.2)*+%3/;%&8&():/%
 &7+:"*"2!"%;"./#$0)*+%2"% 87+&"6)2!/%&"()3!J
(",28:% TVEbVU4% @+-)#D0!"% 7,)08.8#2)% ."7) 2!"#$%
7,)08.8#2)% 7,+ "-.)2!)% 7+.!+:)% != 7!+2+ )A% -3"%
:!2!:> % +?,)D3+2801% 7,.).% ?"()*+,!)% 7+-)#D0!"%
 &?"."2)% =(";)3!%YA% =+7",0!/%+=?+2 )20#+2"32)%
7+:+0)% 2" !*"08#2)N% &8&():% 3$-+ "2!"%  )-9/*%
 &?"."B% 7,.8,.$-> % TFGVUA% :!?,+M"3+ 8% &8&():%
3$-+ "2!"% TSGVU% 3/;% &"()3!(",2)% .)%  &7+:"*"J
2!):%VEbV%"3;+%&8&():% &7+:"*"2!"%;"./#$08%2"%
 87+&"6)2!/% 2".!):28:% TKEbVU% pYA% \A% ^q4%Z",(+%

7+-?,)D3!<%2"% &('7!)A%!6%K_VV%#)&(%D !"(+ 8:%&8&J
():):%+?,)D3"2!"%7+.80#!%!=0."&/A% =&?9"-%?(>,)*+%
 01+-.!% #)-2"% 3/;% !)3)%?+2&()3"0#!% &"()3!(",2801%
TK@VA%KGl_bVVUA%+-;!+,2!?!%7+?9"-+ )%+,".A% =,"J
.!)% ?+2!)0.2+D0!A% &8&():8% &7+:"*"#$0)N% +7",(8%
2"% 87+&"6)2!/%7+?9"-+ 8:%TbEbVUA%&"()3!(",28:%
TVEbVU%+,".%/,.$-.)2!"01%2".!):2801%TKEbVU%pd%&4%
^Jga%c%^Jghq4
@+-)#D0!"% 7,)08.8#2)%  7,+ "-."% &!'%  = 0)3/%

/:+63! !)2!"% 7,+ "-.)2!"% +7),"0#!% 7,.).% &("(?!%
7+ !)(,.2)%  = ?"6-801%  ",/2?"01% "(:+&M),80.J
2801%TbZlUA%(+%.2"0.8%+7),"0#!%,/01/%2".!):2)*+A%
&(",(/A%+-3+(/A%7+-)#D0!"% 3/;%3$-+ "2!"% = ",/2J
?"01%"(:+&M),80.2801A%+*,"2!0."#$0801%:+63! +D<%
+-2!)&!)2!"%  .,+?+ )*+% 7+-0."&% -"2)#% +7),"0#!%
pgq4% C)6)3!% 2"%  8&+?+D0!%  .*3'-2)#% -)08.#!% T`sU%
&("()?%7+ !)(,.28%2!)%:"%+-2!)&!)2!"% .,+?+ )J
*+%  8:"*"2)*+% -3"% -"2)#% ?"()*+,!!% 7+-)#D0!"A%
7,.),8 "%+2%7+-)#D0!)%-+%3$-+ "2!"%!=,+.7+0.82"%
7,+0)-/,'% 7+% 2!)/-"28:% 7+-)#D0!/% pnA% oq4% 5"()J
*+,!)% 7+-)#D<% 7,)08.8#2801%  )-9/*% l,*"2!."0#!%
S!'-.82",+-+ )#% G+(2!0( "% L8 !32)*+% TFLblU%
7,.)-&(" !+2+%2"%,8&/2?/%Y4
i*+-2!)%.=."7!&":!%i"9$0.2!?"%Y]%-+%5+2 )20#!%

+=:!'-.82",+-+ 8:% 3+(2!0( !)% 08 !328:A% ;,"2)%
7+-%/ "*'%&$%#)-82!)%(,.8% 86)#% 8:!)2!+2)%&8&J
():8% -+%  &7!),"2!"% bZl4% @3"2+ "2)% 7,.)#D0!)%

 !"#$!%&'%(!)#*+,-#%.+/#012%.,#345406437%8#/9:*%;<=>

(!)#*+,-!
?!@-A*%8-/5-!$6+13- 

85/9:B%/,+*-%@)!,)+8#0%CDEDF
G-/5-!$6+12

G4@+H+12%85*$A/6! 

/#3450-%CIJF

; 6-#%K6-#0@54%6-B%LLM%K#),! 6-#%K6-#0@5!%6-B%NMM%
K#),O8

PM%K#),O8
CQMM%@)O.F

;; 6-#%K6-#0@54%6-B%RMM%K#),O8 PM%S%RM%K#),O8
CQMM%S%&MM%@)O.F

;;;%= 6-#%K6-#0@54%6-B%&TL%K#),O8 RM%S%M%K#),O8
C&MM%S%M%@)O.F

;;;%U V6-#0@54%6-B%&TL%K#),O8%!$#%6-#%
K6-#0@54%6-B%LM%K#),O8

&L%S%M%K#),O8
CLM%S%M%@)O.F

;;;%< 0 0

W,O/9+X%=66#Y%P%)+%)7#%<+6Z#6)-+6%+6%;6)#,6!)-+6!$%<-Z-$%=Z-!)-+6%>.#,!)-+6%+[%=-,3,![)%S%\!,)%;];6)#,6!)-+6!$%<+KK#,3-!$%=-,% ,!6@^
.+,)%S%=#,+.$!6#@'%;6)#,6!)-+6!$%<-Z-$%=Z-!)-+6%>,*!6-5!)-+6%C;<=>F_%`)7%a/-)-+6_%b:$4%QM&M_%@'%c^L'

» technologie 
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.= /68(?+ "2!"% FGV% 2"% SGV% 0.8% K_VV% 2!)% ;'-.!)%
* "9(+ 2)A%+,".% =7,.87"-?/%,).8*2"0#!%.=/68(?+J
 "2!"% FGVA% 7,)M),+ "2)% #)&(% ;).7+D,)-2!)% 7,.)#J
D0!)%2"%/68(?+ "2!)%K_VV%pdA%&4%bII%EJ^q4%l;)02!)%
FGV%#)&(%2"#0.'D0!)#%&(+&+ "28:%&8&():%7+-)#D0!"%
7,)08.8#2)*+% 2"% 3+(2!&?"01% :!'-.82",+-+ 801A%
#)-2"?6)%D,)-2!+(),:!2+ "%&(,"()*!"%-3"%,)*!+2/%
)/,+7)#&?!)*+% ."?9"-"%  8?+,.8&("2!)% &8&():/%
3$-+ "2!"%KEbV% TKGVU% ,".%.= !228:!%&8&():":!A%
2"(+:!"&(% -9/*+(),:!2+ "A% 2" )(% 0"9?+ !()% ."J
&($7!)2!)%FGV%paq4

P8&4%Y4%%5"()*+,!)%7+-)#D<%7,)08.8#2801% )-9/*%FLbl

@!+("9+0.9"+3+!"+0$6$25;-0AB:0#*+90CB:
FGV% #)&(%?+2 )20#+2"328:%&8&():):%&?9"-"#$J

08:%&!'%.N%,"-!+3"(",2!%?!),/2?/%T7"&:+%rsmUA%,"J
-!+3"(",2!%D0!)6?!%7+-)#D0!"%T7"&:+%RsmU%+,".%:",J
?),> % T7"&:+% rsmU% 3/;% ,"-!++-3)*9+D0!+:!),."%
T7"&:+%RsmU4%b2()2"%,"-!+3"(",2!%?!),/2?/%TGlLU%
7+ !22"%.2"#-+ "<%&!'%2"%?+B0/%-,+*!%&(",(+ )#A%
-3"% ?(>,)#% /&9/*"% #)&(% 7,+ "-.+2"4% G+?"3!."0#"%
"2()28%D0!)6?!%7+-)#D0!"%TK@U%#)&(%D0!D3)%+?,)D3+2"%
 = i"9$0.2!?/% Y]% -+% 5+2 )20#!% +=:!'-.82",+-+J
 8:%3+(2!0( !)%08 !328:4%L1","?(),8&(8?"%&8*2"J
9/%+?,)D3"%&("98%c%2!).:!)228%?$(%D0!)6?!%7+-)#D0!"4%
FGV%:+6)% &7!),"<%7+-)#D0!"%7,)08.8#2)% 89$0.2!)%
2"% #)-28:% ?!),/2?/4%Z= 0)3/%  &7!),"2!"% 7+-)#D<%
2"%!22801%?!),/2?"01A%2"3)68%."!2&("3+ "<%?+3)#2)%
-+-"(?+ )%FGV4
P"-!+3"(",2!"% ?!),/2?/% :+6)% 7,"0+ "<% 2"%

#)-28:%.= 0.(),-.!)&(/%?"2"9> %.= ."?,)&/% 0.'&(+J
(3! +D0!% Y]aA]]]% -+% YYYAhog% Ss.4% L.'&(+(3! +D<%
2+D2"% #)&(%:+-/3+ "2"% ":73!(/-+ +% &8*2"9":!%
+=0.'&(+(3! +D0!%h]%s.%+,".%Yg]%s.4%Z=:+:)20!)A%
*-8% &("()?%7+ !)(,.28% .2"#-/#'% &!'%2"%7+-)#D0!/A%
7+%7," )#% &(,+2!)% +-% D0!)6?!% 7+-)#D0!"% 7,.) "6"%
*9';+?+D<% :+-/3"0#!%  8 +9"2"% 0.'&(+(3! +D0!$%
Yg]%s.A%2"(+:!"&(%7+%3) )#%0.'&(+(3! +D0!$%h]%s.4
i"9$0.2!?% Y]% -+% 5+2 )20#!% += :!'-.82",+-+J

 8:% 3+(2!0( !)% 08 !328:% +?,)D3"% 0.'&(+(3! +D0!%
,"-!+3"(",2!% D0!)6?!% 7+-)#D0!"% -3"% +?,)D3+2801%
0.'&(+(3! +D0!%,"-!+3"(",2!%?!),/2?/4%L.'&(+(3! +D<%

2+D2"% ,"-!+3"(",2!% D0!)6?!% 7+-)#D0!"% #)&(% ,> 2!)6%
:+-/3+ "2"%":73!(/-+ +%&8*2"9":!%+=0.'&(+(3!J
 +D0!% h]%s.% +,".% Yg]%s.4%_"-% D0!)6?$% 7+-)#D0!"%
7,.) "6"% &8*2"9% h]%s.A% "=7+2!6)#% Yg]%s.4% V("()?%
7+ !)(,.28% +?,)D3"% +-0183)2!)% & +#)#% 7+.80#!% +-%
D0!)6?!% 7+-)#D0!"% ."% 7+:+0$% ,>62!08% *9';+?+D0!%
:+-/3"0#!% T``SUA%*-8%,>62!0"%("% #)&(%,> 2"%.),+A%
&("()?% 7+ !)(,.28% .2"#-/#)% &!'% 2"% D0!)60)% 7+-)#J
D0!"4
FGV%#)&(% 87+&"6+28% =:",?),%D,+-?+ 8%TSSUA%

.) 2'(,.28%TlSU%+,".% =7,.87"-?/A%*-8% 8:"*"J
#$%()*+%7,+0)-/,8%+7),"08#2)A%:",?),%
 ) 2'(,.28% TFSU4% S",?),8%  &?"./#$%
+?,)D3+2$% +-3)*9+D<% &("(?/% 7+ !)(,.J
2)*+%+-%7,+*/%-,+*!%&(",(+ )#4%S+*$%
+2)% .+&("<% ."&($7!+2)% `SH4% L.'&(+J
(3! +D<%`SH%#)&(%&7",+ "2"%.=0.'&(+J
(3! +D0!$% GlLA% 0.83!% -3"% 0.'&(+(3! +D0!%
GlL%+?,)D3+2"%#)&(%-+?9"-2"% ",(+D<%
0.'&(+(3! +D0!% `SH% ." ",("%  = pdq4%
i"9+*"%/&(" !"%2"%7"2)3/%+-;!+,2!?"%
#)-82!)% 0.'&(+(3! +D<% ,"-!+3"(",2!%
?!),/2?/A% ";8%  8;,"<% +-7+ !)-2!)%
7+-)#D0!)% "= 0.'&(+(3! +D0!% 7+.+&("J
9801%)3):)2(> %&8&():/A%,"-!+3"(",2!%
D0!)6?!%7+-)#D0!"%+,".%`SH%&$%&7",+J
 "2)%.=($%0.'&(+(3! +D0!$4%V8&():%FGV%

/:+63! !"% 7+-)#D0!"% 7,)08.8#2)% ?"()*+,!!% 7!), J
&.)#A%-,/*!)#%+,".%(,.)0!)#4%L.8:% 86&."%?"()*+,!"%
7+-)#D0!"A%(8:%;",-.!)#%,)&(,8?08#2)% ",/2?!%+?,)J
D3+2)% =pdq%:/&!%&7)92!<%()2%&8&():4
V8&():% 3$-+ "2!"% KEbV% TKGVU% #)&(% &8&():):%

&?9"-"#$08:%&!'%.=- >01%-+%0.(),)01%+-;!+,2!?> %
,)M),)208#2801%&8*2"9/%&"()3!(",2)*+%TPVSRUA%&("J
0#!% ;".+ )#%+,".%"2()28%2"-" 0.)#% Tr`EU4%R&8(/J
+ "2!)%)3):)2(> %KEbV% #)&(%;",-.!)#%)3"&(80.2)%
+-% )3):)2(> % &8&():/% FGV4% b2()28%+-;!+,2!?> %
,)M),)208#2801%:/&.$% .2"#-+ "<% &!'% =+;&.",.)%
 +328:% +-% 7,.)&.?>-% 3+(2!0.801% ("?A% ";8% 6"-)2%
+;!)?(% 2!)% ."&9"2!"9% &"()3!(> % K_VV% 7+-% ?$():%
)3) "0#!% !'?&.8:%2!6%g%&(+72!4%G+?"3!."0#"%"2()28%
2"-" 0.)#% :/&!% * ","2(+ "<A% 6)% 6"-)2% +;!)?(%
2!)% ;'-.!)% ."&9"2!"<% #"?!)#?+3 !)?% 0.'D0!% +;&.",/%
7+?,80!"% &8*2"9):4%Z= 7,.87"-?/A% *-8% #)-2"% "2J
()2"%r`E%2!)% 8&(",0."%-3"%."7) 2!)2!"%&8*2"9/%
 = 0"98:% +;&.",.)% 7+?,80!"A% :+62"%  8?+,.8&("<%
-+-"(?+ )% "2()28% r`EA%  = 0)3/% &7)92!)2!"% (801%
 8:"*"B4% i= ()*+%  82!?"A% !6% )3):)2(8% &8&():/%
:+*$%;8<%.":+2(+ "2)% =-+ +328:%:!)#&0/%2"%
(),)2!)%3+(2!&?"A%"=2" )(%.2"#-+ "<%&!'%7+."%2!:4
b2()28% +-;!+,2!?> % ,)M),)208#2801% :+2(+J

 "2)% &$%  = ;).7+D,)-2!:% &$&!)-.( !)% 7/2?(/%
,)M),)208#2)*+% KEbVA%  = +-2!)&!)2!/% -+% ?(>,)*+%
+?,)D3"2)%&$%7+7," ?!%,>62!0+ )4%@"&:+%0.'&(+J
(3! +D0!%+-%Y]aA]]]%-+%YYoAhog%Ss.%#)&(%7,.).2"J
0.+2)%-3"%"2()28%r`EA%#)-2"?6)%.=7+ +-/%;,"?/%
7,.)7!&> % +?,)D3"#$0801% &)7","0#'% *)+*,"Q0.2$%
7+:!'-.8% KEbV% != FGV% +,".% KEbV% != ?+:/2!?"0#$%
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rsmA%  )-9/*% +;+ !$./#$0801% 2+,:A% KEbV% :/&!%
 8?+,.8&(8 "<% 7"&:+% YY\A]g]% -+% YYoAh]]%Ss.4%
l-&('7%:!'-.8?"2"9+ 8%  82+&!% \g% ?s.4% V8&():%
:+6)% ."7) 2!"<% /&9/*'%  !)3/% 7+-)#D<% -3"%  !)3/%
-,>*%&(",(+ 801%#)-2+0.)D2!)%2"%#)-2)#%0.'&(+(3!J
 +D0!% 2+D2)#4% 5$(% D0!)6?!% 7+-)#D0!"% #)&(% -+ +328%
 = ."3)62+D0!% +-% ."7,+*,":+ "2)*+% 7+-)#D0!"4%
`+-"(?+ +A%&8&():%:+6)%."7) 2!"<%/&9/*'%7+.8J
0#+2+ "2!"A% 0.83!% 7+7," ?!% ,>62!0+ )%-3"% !22801%
+7),"0#!%3+(2!0.801%("?!01%#"?N%&("2-",-+ )%+-3+(8%
TVF`U%!=-+3+(8%TVIbPU% )-9/*% &?"."B%7,.8,.$-> 4
KEbV%  8?+,.8&(/#)% ()012!?'%  !)3+-+&('7/%

.=7+-.!"9):%0."&+ 8:%TI`SbU%+7!),"#$08:%&!'%2"%
,":?"01% != &.0.)3!2"01% 0."&+ 801A% !2"0.)#A% #)-2"%
)7+?"%RIL%(, "#$0"%Y%&)?/2-'A%&?9"-"%&!'%.=- >01%
,":)?% += -9/*+D0!% ]Ag% &)?/2-84% 5"6-"% ,":?"%
-.!)3!% &!'% 2"% a% &.0.)3!2% 0."&+ 801A% ?"6-"% += -9/J
*+D0!% n\Ag%:!3!&)?/2-84% KEbV% 2"-"#)% ,>62)% (878%
-)7)&.A% ?(>,)% ." !),"#$% -"2)% ,>62!0+ )A% -"2)%
-+(80.$0)%/,.$-.)2!"%KEbV%+,".%-"2)%-+(80.$0)%
&)*:)2(/%?+B0+ )*+%7+-)#D0!"%TmbVU4%@,.)&89"2)%
-"2)%:/&.$%;8<%7,.87!&"2)%-+%:!2!:/:%#)-2)#A%
:"?&8:"32!)% -+% +D:!/% &.0.)3!2% 0."&+ 801A% 7,.8%
0.8:% 0.'&(+(3! +D<% 8&89"2!"% +?,)D3+2801% (87> %
-)7)&.%:/&!%." !),"<%&!'% =*,"2!0"01%+?,)D3+2801%
 =pdq4
@+.80#"%&("(?/%7+ !)(,.2)*+%+?,)D3"2"% #)&(% ."%

7+:+0$% &"()3!(> % K_VV%  ,".% .= ."&(+&+ "2!):%
+(,.8:"2801% 7+7," )?% ,>62!0+ 8014% l-;!+,2!?%
7+?9"-+ 8% 2"% 7+-&(" !)% +(,.8:"2801% -"2801%
+=mbV%+?,)D3"%D0!)6?'%7+-)#D0!"%!= 8.2"0."%+-018J
3)2!"% =7+.!+:!)% != 7!+2!)% ("?%+(,.8:"2)#% 7+.80#!%
+-%D0!)6?!%7+-)#D0!"4%Z8;>,%D0!)6?!%7+-)#D0!"%-+J
?+28 "28%#)&(%7,.).%/&(" !)2!)%2"%7"2)3/%+-;!+,J
2!?"%7,.).%."9+*'%+-7+ !)-2!)*+%7!'0!+08M,+ )*+%
2/:),/%?"2"9/4%_/:),8%?"2"9> % 8.2"0."2)%&$%
.)% .+,/%." ",()*+% =pdq4%5"2"98%.=."?,)&/%\]%]]Y%
-+%^h%hhh%7,.87!&8 "2)% &$%-3"%7+-)#D<A% -3"% ?(>J
,801% !2M+,:"0#)%+= mbV%2"-" "2)% &$% .= &)*:)2(/%
2".!):2)*+A%;$-t%*-8%&)*:)2(%2".!):28%7,+ "J
-.!%/&9/*'%-3"% !22801%+7),"0#!4%5"2"98%+-%d]%]]]%
-+%hh%hhh% 8?+,.8&(8 "2)%&$%-3"%7+-)#D<%b@rA%*-8%
-"2)%mbV%.2"#-/#$%&!'% =7+?9"-+ )#%;".!)%-"28014%
_"%#)-2)#%0.'&(+(3! +D0!%:+6)%;8<% &7!),"2801%"6%
dh%7+-)#D<A%#)-2"?% ",(+D<%("%#)&(%+&!$*"32"%#)-8J
2!)%-+%0.'&(+(3! +D0!%YYdAoog%Ss.A%2"(+:!"&(%+-%
0.'&(+(3! +D0!%YYdAa]]%Ss.%#)&(%(+%da%7+-)#D<4
l;)02!)% +;+ !$./#$0)% 7,.)7!&8% /:+63! !"#$%

 8?+,.8&("2!)%KEbV%-+% &7!),"2!"%7+-)#D<%7,)08J
.8#2801%?"()*+,!!%7!), &.)#A%#)-2"?%#/6% =0.), 0/%
\]Ya%,+?/%73"2+ "2)% #)&(% 7,+ "-.)2!)%7,.)7!J
&> %/:+63! !"#$0801% 8?+,.8&("2!)%()*+%&8&():/%
-+% &7!),"2!"%7+-)#D<%7,)08.8#2801%?"()*+,!!%-,/J
*!)#%!=(,.)0!)#%pdA%hq4
_"% 3+(2!&?"01%  8?+,.8&(/#$0801% FGV%  8.2"0."%

&!'%&(,)M'%?,8(80.2$%+,".% ,"63! $4%V(,)M"%?,8(80.2"%
#)&(%+;&.",):%+;)#:/#$08:%"2()2'%D0!)6?!%7+-)#J
D0!"% !=,"-!+3"(",2!)%?!),/2?/4%Z=+;&.",.)%(8:%2!)%

:+6)% .2"#-+ "<% &!'% 6"-)2%7+#".-4% V(,)M"% ,"63!J
 "%.2"#-/#)%&!'%7+."%+;&.",):%&(,)M8%?,8(80.2)#A%
 = ?(>,)#% 7",?+ "2!)% != ,/01% 7+#".-> % &$% :+2!J
(+,+ "2)%  = 0)3/% /2!?2!'0!"% :+63! 801% ."?9>0)B%
&8*2"9/% =7,.)&(,.)2!4
V8&():%KEbV%2!)%:"% 8:"*"%&(,)M% ,"63! 801%

+,".%?,8(80.2801% #"?% (+%:"%:!)#&0)% =7,.87"-?/%
FGV4%S"(),!"98%-+,"-0.)% 8-"2)%7,.).% FLbl%."3)J
0"#$% 7,+ "-.)2!)%&(,)M%+01,+22801%-3"%()*+%&8&J
():/4% C)-2"?% 2" )(%  = 7,.87"-?/% ."&(+&+ "2!"%
("?!01% &(,)M%:+*$% +2)% 2!)%:!)<% 798 /%2"% ,/01%
7+#".-> %2"% (),)2!)% 3+(2!&?"%7,.).%+-7+ !)-2!$%
3+?"3!."0#'% )3):)2(> % &8&():/4% H3):)2(8% KEbV%
 =7,.)0! !)B&( !)%-+%FGV%2!)%:/&.$%;8<%/&8(/+ "J
2)% =;).7+D,)-2!:%7+;3!6/%-,+*!%&(",(+ )#%pdq4

@!+("9+0#'5<!"50"$2!"5D=<6<>0*#9/"=9+E
b2"3!./#$0% -+&('72)% t,>-9"% !2M+,:"0#!A% :+62"%

 &?"."<A%6)%KEbV% 8?+,.8&(8 "28%#)&(%+7),"08#2!)%
2"% &!)-:!/% 3+(2!&?"01N% m3/*1"M)2% E,):)2% T?+-%
FLblN% H``Z% e% ?+-% FbIbN% EPHUA% _) ",?% G!;),(8%
F2(),2"(!+2"3% b!,7+,(% T5HZPeHZPUA% K)+,*)% E/&1%
F2(),0+2(!2)2("3% b!,7+,(% T5FbseFbsUA% Su3"*"c
L+&("%-)3%V+3%b!,7+,(%TGHSKebK@UA%V8-2)8%b!,7+,(%
TvVVveVv`UA% m3/*1"M)2%m,"2?M/,(%":%S"!2% TH``me
mPbU% +,".% m3/*1"M)2% iw,!01% TGViseiPsU4% @+2!6)#%
7,.)-&(" !+2+% - "% ,>62)% 3+(2!&?"%  87+&"6+2)%
 =&8&():8%FGV%+,".%KEbVA% =0)3/% &?"."2!"%,>62!0%
 =."?,)&!)%/&9/*!%!=3+?"3!."0#!%0.'D0!%&?9"-+ 801%+;/%
&8&():> %2"% 3+(2!&?"01% += .2"0.)2!/% D !"(+ 8:%
+,".%,)*!+2"328:%pYYA%Y\A%Y^A%YdA%YgA%YnA%Yoq4
G+(2!&?+% )%m,"2?M/,0!)%2"-%S)2):%#)&(%;",-.+%

-+;,8:% 7,.8?9"-):% +7(8:"32)*+% 8?+,.8&("2!"%
KGV4% _"% 3+(2!&?/% ."!2&("3+ "2801% #)&(% +&!):%
&8&():> % FGVA% .= ?(>,801% - "%  8?+,.8&(8 "2)%
&$% -+% +7),"0#!% 7+-)#D<% 7,)08.8#2801% ?"()*+,!!%
7!), &.)#A% "=7+.+&("9)% &.)D<%-+% ?"()*+,!!% (,.)0!)#%
+,".%#)-)2%KEbVA% &7!),"#$08%7+-)#D0!"%7,)08.8#2)%
?"()*+,!!% 7!), &.)#% 2"% &.)D0!/% ?!),/2?"01% -,>*%
&(",(+ 801%T]oGA%]oLA%]oPA%\gGA%\gLA%\gPU4%P8&/2)?%
\% +;,"./#)% ,+.:!)&.0.)2!)% )3):)2(> % FGVA%
"= ,8&/2)?% ^% ,+.:!)&.0.)2!)% )3):)2(> % KEbV4%
Z= (8:% 7,.87"-?/% &.)D<% &8&():> % FGV% :+6)%
;8<% ."&($7!+2)% #)-28:% &8&():):% KEbVA% "= #)*+%
3+?"3!."0#"%2!)%:/&!%.2"#-+ "<%&!'%("?%;3!&?+%-,>*%
&(",(+ 801A%#"?% =7,.87"-?/%FGV%pYnA%YaA%Yhq4
F228:% 3+(2!&?!):% +;,"./#$08:% ."&(+&+ "2!)%

+;8- /% &8&():> % #)&(% Su3"*"cL+&("% -)3% V+3%
b!,7+,(4% G+(2!&?+% 7+&!"-"% - !)% -,+*!% &(",(+ )A%
.=?(>,801%#)-2"%Y^e^Y% 87+&"6+2"%#)&(% =- "%FGV%
 &7!),"#$0)%7+-)#D0!"%?"()*+,!!%7!), &.)#%2"%+;/%
?+B0"01% -,+*!% &(",(+ )#A% 2"(+:!"&(% -,/*"% Y\e^]%
 = #)-)2% FGV%  &7!),"#$08% 7+-)#D0!"% 7,)08.8#2)%
?"()*+,!!% 7!), &.)#% 2"% ?!),/2?/% Y\4% H3):)2(8%
&8&():/%KEbV%.2"#-/#$%&!'% =7+;3!6/%7,+*/%-,+*!%
&(",(+ )#% Y^4% V8&():% ()2% ."7) 2!"% 7+-)#D0!"%
7,)08.8#2)% ?"()*+,!!% 7!), &.)#% -3"% +;8- /%
?!),/2?> % -,+*!% &(",(+ )#% Y^e^Y4% Z= 7,.87"-?/%
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P8&4%\4%G+?"3!."0#"%)3):)2(> %FGV%2"%3+(2!&?/% )%m,"2?M/,0!)

P8&4%^4%G+?"3!."0#"%)3):)2(> %KEbV%2"%3+(2!&?/% )%m,"2?M/,0!)

P8&4%d4%G+?"3!."0#"%)3):)2(> %FGV%2"%3+(2!&?/% =S"3"-.)
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()*+%3+(2!&?"%"?(/"32!)%#)-)2%KEbV%:+6)%."&($7!<%
- "% &8&():8% FGV% p\]A% \Yq4% P8&/2)?% d% +;,"./#)%
,+.:!)&.0.)2!)% )3):)2(> % FGVA% "= ,8&/2)?% g%
,+.:!)&.0.)2!)% )3):)2(> % KEbV% 2"% Su3"*"c
L+&("%-)3%V+3%b!,7+,(4

P8&4% g4% G+?"3!."0#"% )3):)2(> % KEbV% 2"% 3+(2!&?/%
 =S"3"-.)

F#.$-;#/+!"5
Z!)3)% &8&():> % FGV% 2"% #)-28:% 3+(2!&?/%

 8:"*"% ?++,-82"0#!%  = 7,.8-.!)3"2!/% 0.'&(+(3!J
 +D0!% 2+D2801A% ";8% 2!)% -+7/D0!<% -+% ."?9>0)2!"%
&8*2"9> %?(>,)*+?+3 !)?% .=2!014%S+62"% ."&(+&+J
 "<%('%&":$%0.'&(+(3! +D<%FGVA% #)-2"?6)% 8:"*"%
(+% 9$0."2!"% != 89$0."2!"% +-7+ !)-2!01% 7+:+08%
2" !*"08#28014% rlP% :+*$% ,> 2!)6% 7+ +-+ "<%
."?9>0)2!"% &8*2"9/% FGVA% 8:"*"% (+%+-7+ !)-2!)#%
&)7","0#!%*)+*,"Q0.2)#%:!'-.8%"2()2":!%7,+:!)J
2!/#$08:!%3/;%&)7","0#!%0.'&(+(3! +D0!+ )#A%0+%:+6)%
 = 2!)?(>,801% 7,.87"-?"01% 7+ +-+ "<% 7,+;3):%
.="3+?"0#$%0.'&(+(3! +D0!4
_"3)68%. ,>0!<%/ "*'A%6)% ",/2?!%(+7+*,"Q0.J

2)% :"#$% .2"0.)2!)% 2"% ,+.01+-.)2!)% &!'% &8*2"9/%
 =7,.)&(,.)2!A%0+% =2!)?(>,801%7,.87"-?"01%:+6)%
7+ +-+ "<% 2!)&7)92!)2!)%  8:"*"B% +-7+ !)-J
2!)#% 01","?(),8&(8?!% &8*2"9/% -+%  &7!),"2!"% 7+J
-)#D<% 7,)08.8#28014% _!)?!)-8% 3+?"3!."0#"% 3+(2!&?"%
:+6)% /2!):+63! !"<%  7,+ "-.)2!)% +7),"0#!% 7+J
-)#D0!"%7,)08.8#2)*+%?"()*+,!!%-,/*!)#%+,".%(,.)0!)#%
 = +7",0!/% += FGV4% P+. !$."2!):% "3(),2"(8 28:%
 =(8:%7,.87"-?/%:+6)%;8<%&8&():%KEbV%.=/ "*!%
2"%!22$%."&"-'%-.!"9"2!"%2!6%FGV4%V("()?%7+ !)(,.28%
 8?+,.8&(/#$08% FGV% 7+-0."&% 7+-)#D0!"% -+% 3$-+J
 "2!"%+?,)D3"%+-0183)2!"%+-%D0!)6?!%7+-)#D0!"%."%
7+:+0$% ,>62!08% *9';+?+D0!% :+-/3"0#!4% Z= ("?!:%
7,.87"-?/% /?&.("9(+ "2!)% (),)2/A% ;$-t% +;!)?(8A%
:+*$% ."?9>0"<% &8*2"9A% -+7,+ "-."#$0% -+% ;9'-J
2801%  &?"."B% 7+9+6)2!"%  = ?+?7!0!)% &("(?/% 7+J
 !)(,.2)*+% .*3'-):%D0!)6?!%7+-)#D0!"4
Z=7,.87"-?/%KGV%7+.80#"%&("(?/%7+ !)(,.2)*+%
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x"s*7>=7."t+d3>o3$`."L"IB?"w!"

)*+&',-.$&+*!,+/&0$1'#,2

PU2!"  !" \3G6.q" K$2G%G*7d>/U%@" ^.8*7$+66" ^$2G8d`"
`W $7d>/U-" +.%@=/^=" ^$2G8d`" G*`/a8+G/U%@" 8+./20"
K$+8="/."K$328.`6*"`U/6^d`"./.>6GU"C4MPE4["[8=3U



251/2015  !"#$%&'!(')*+!,'-+)./0(!"1/,12'

VW 28=36=-" ^$2G8d`" AR8*+/.>" D$282" $," S+./20
K$+8" `UG/.%G$/$" t+*3/6" k*3/$28^$`U" ^$2G8" G*0
`/a8+G/U" 3>." K$2G%G*7d>/U%@" 7.qaG6" 8+./2K$+8=!"
T*28" 8$" `2^.y/6^" /.k1.+3G6*k" 2U/8*8U%G/U" 6W $1*k0
-=ko%U"`2GU28^6*"K$328.`$`*"2^q.3/6^6" ^$2G8d`"
G*`/a8+G/U%@!" T*7$" 2G.%=/^$`." `6*>^$tz" 3>."
8$`.+$`U%@" K+G*`$Gd`" K+GU" 8+./2K$+%6*" 2.-$0
%@$3$`U-" `U/$26_" JXBJ" vZ III" 8^-" $+.G"  XB&"
vZ III" 8^-" 3>." ^$>*6!" C28$8/." k*28" `6a%" +ds/6%."
`W k*3/$28^$`U%@" ^$2G8.%@" G*`/a8+G/U%@B" ^8d+*"
3>."^$>*6"2o"$^!"K6a%6$^+$8/6*"/6s2G*"`WK$+d`/./6="
GW 8+./2K$+8*-" 2.-$%@$3$`U-!" D*>*-" +*.>6G.%k6"
G.2.3U" =%G%6`*k" ^$/^=+*/%k6" -6a3GU7.qaG6$`*kB"
628/6*ko"3`6*"-$s>6`*"3$"K+GUka%6."-*8$3U_
x" ^$-K*/2.%k."K+G*`$y/6^$-"̂ $>*k$`U-"̂ $2G8d`"
G*`/a8+G/U%@"7*/*+$`./U%@"6W/6*"K$/$2G$/U%@"
K+G*G"6//*"7.qaG6*"8+./2K$+8=B

x"1*GK$t+*3/6*"$1%6os./6*"`2GU28^6%@"=sU8^$`/60
^d`"%.q$t%6o"^$2G8d`!"

VW K+G*2Gq$t%6" $K$`6*3G6./$" 26a" G." 3+=76-"
GW `U-6*/6$/U%@" +$G`6oG.p!" )+G*`$y/6%U" 2.-$0
%@$3$`6B" `W K+G*%6`6*p28`6*" 3$" ^$>*6B" /6*" K$/$0
2Go" `W %.q$t%6" ^$2G8d`" =8+GU-./6." 6W G.+Go3G./6."
6/,+.28+=^8=+o" 3+$7$`o!" 46*" K$/$2Go" +d`/6*s"
`2K$-/6./U%@" K$`Us*k" ^$2G8d`" G*`/a8+G0
/U%@!" r.^qd%." 8$" 628$8/6*" `.+=/^6" ^$/^=+*/%k6!"

r7$3/6*" GW ^6*+=/^.-6" *=+$K*k2^6*k" K$>68U^6"
8+./2K$+8$`*kB" =-$%/6*/6=" +$>6" K+$*^$>$76%G/*k"
6W1*GK6*%G/*k"7.qaG6"8+./2K$+8=B"G."k.^o"=G/.k*"26a"
^$>*k"6W%$"G/.>.Gq$"K$8`6*+3G*/6*"`WK+G*K+$`.3G$0
/U%@" ./.>6G.%@" L" K$G." K$28aK=ko%o" >61*+.>6G.%ko"
+U/^=" ^$>*k$`*7$" L" 2q=sUz" -6.q.1U" 28$K/6$`."
6W 2U28*-.8U%G/." @.+-$/6G.%k." 2U28*-=" $Kq.8" G."
3$28aK"3$"6/,+.28+=^8=+U!

V2Kd>/$8."A=+$K*k2^."k*28"t`6.3$-."G.7+$s*p"
*^$>$76%G/U%@"k.^6*"/6*26*"G*"2$1o"$1*%/."28+=^8=+."
8+./2K$+8="6Wk*k"/6*^$/8+$>$`./U"+$G`dk!"r/.>.Gq$"8$"
2`dk"`U+.G"`W`6*>="3$^=-*/8.%@"K+$7+.-$`U%@"
$^+*t>.ko%U%@" ^6*+=/^6" 3G6.q.p" 8.^6%@" k.^_" 9:6.q."
6Wr6*>$/."l26a7.;B"$+.G"K+$7+.-.%@"K$-$%$`U%@B"
8.^6%@" k.^" )EDS" 9k*7$" ^$/8U/=.%k.;"<.+%$")$>$" CB"
.W/.28aK/6*"<.+%$")$>$"CC"$+.G"AP#M"6WC4SAPPAY"CCC!

)+$7+.-" )EDS" 9GW ./7!" )6>$8" E%86$/2" ,$+" D$-0
16/*3" S+./2K$+8;" L" )6>$8.s$`*" #G6.q./6." /."
PG*%G" S+./2K$+8=" l$-16/$`./*7$" 8$" =+*7=>$0
`./U" 6W `K+$`.3G$/U" `W sU%6*" P$GK$+Go3G*/6*-"
P.3U" \/66" A=+$K*k2^6*k" /+" H &'Z&J" GW 3/6."  " K.y0
3G6*+/6^."  &&J" K+$7+.-" 3$8U%Go%U" =3G6*>./6."
u/./2$`*7$" `2K.+%6." V2Kd>/$8U" 3>." 3G6.q.p"
$W %@.+.^8*+G*" 6//$`.%Uk/U-" K+$-=ko%U-" 8+./20
K$+8" ^$-16/$`./U!" AP#M" 9GW ./7!" A=+$K*./" P*0
76$/.>" #*5*>$K-*/8" M=/3;" 8$" GW ^$>*6" A=+$K*k2^6"

)*+&',-.$&+*!,+/&0$1'#,2
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M=/3=2G" P$G`$k=" P*76$/.>/*7$B" ^8d+U" K$`28.q"
`W &XO"+$^="K+GUk-=ko%"G."%*>"G-/6*k2G*/6*"3U20
K+$K$+%k6" `W +$G`$k=" +*76$/d`" G/.k3=ko%U%@" 26a"
`W\A!")$-$%"3>."+*76$/d`"K$>*7."/."=8+GU-./6="
>=1" 8`$+G*/6=" 28.qU%@" -6*k2%" K+.%UB" +$G`6k./6="
6/,+.28+=^8=+U" 6W 6/`*28U%k6" 3$8U%Go%U%@" $%@+$/U"
t+$3$`62^.!" C4SAPPAY" CCC" k*28"K+$7+.-*-"K$`$0
q./U-"3$"`2K6*+./6."`2KdqK+.%U"8+./27+./6%G/*kB"
-6a3GU/.+$3$`*k"6W-6a3GU+*76$/.>/*k!"#$"/.k`.s0
/6*k2GU%@"%*>d`"/.>*so"6/`*28U%k*"6/,+.28+=^8=+.>0
/*B" 6/`*28U%k*" 8`$+Go%*" -6*k2%." K+.%UB" >$^.>/*"
K+$k*^8U" +$G`$k=" $+.G"`2K6*+./6*"-.qU%@" K+G*30
26a16$+28`!

r7$3/6*"GWK+GUka8U-6"̂ 6*+=/^.-6"3G6.q.p"V2Kd>0
/$8U" A=+$K*k2^6*kB" K$>68U^." 8+./2K$+8$`." ^+.kd`"
/.>*so%U%@" 3$" \/66" A=+$K*k2^6*k" K$`6//." 1Uz"
K$3K$+Go3^$`./." G.2.3$-" G+d`/$`.s$/*7$"
+$G`$k=" 6W G+d`/$`.s$/*7$" K+G*-6*2G%G./6.!"
#$K+$`.3G*/6*" 3$" K+G*28+G*7./6." 8U%@" G.2.3"
`WK+GU2Gq$t%6" $G/.%G.q$1UB" 6s" 8+./2K$+8"K$`6/6*/"
G.2K.^.k.z"K$8+G*1U"+U/^="K+GU"/.k/6s2GU%@"^$2G0
8.%@"$7d>/U%@"K$/$2G$/U%@"K+G*G"2K$q*%G*p28`$B"
.W`6a%" 6WK+GU"/.k-/6*k2G*k"3*7+.3.%k6" t+$3$`62^."
/.8=+.>/*7$!"VWP.K$+%6*"l$-62k6"A=+$K*k2^6*k"GWH "
28U%G/6."HII?"+!B"3$8U%Go%U-"-6a3GU"6//U-6"$%*/U"
K$28aK=" 8`$+G*/6." `.+=/^d`" 3>." G+d`/$`.s$0
/*7$" +$G`$k=" K$3^+*t>$/$B" 6s" `W %*>=" +*.>6G.%k6"
[8+.8*766"f6G1$p2^6*k"GWHIII"+!"/.>*sU"3osUz"3$"G.0
K*`/6*/6."{+G*%GU`628*k"6W2Kdk/*k"6/8*7+.%k6".2K*^0
8d`"*^$/$-6%G/U%@"2$%k.>/U%@"6Wt+$3$`62^$`U%@|"
$+.G" {`U^$+GU28./6." 2U/*+766" 8U%@" 8+G*%@" K$328.0
`$`U%@"*>*-*/8d`"G+d`/$`.s$/*7$"+$G`$k=|!

T*3/U-"GWK+*,*+$`./U%@"^6*+=/^d`"`WG.^+*26*"
K$K+.`U"28+=^8=+U"8+./2K$+8$`*kB"̀ W8U-"G-/6*k2G*0
/6."*-62k6"7.Gd`"%6*K>.+/6./U%@B"k*28"K+d1."K+G*/6*0
26*/6."%6as.+="K+G*`$Gd`"/."̂ $>*k"6Ws*7>=7a"t+d3>o0
3$`o!"\3G6.q"^$>*6"`W$7d>/*k"*-62k6"DFH

"`U/$26" w"
6W 628/6*ko" k*2G%G*" 3=s*"-$s>6`$t%6" K$K+.`U" 2U8=0
.%k6" G." K$-$%o" G-6./" `W K$k.G3.%@" 8+.^%Uk/U%@"
6W `W K+$`.3G*/6=" +=%@=!" )+$-$%k." K+G*`$Gd`"
6/8*+-$3.>/U%@" k*28" k*3/U-" GW K+*,*+$`./U%@"
K+G*G"l$-62ka"A=+$K*k2^o"2K$2$1d`"+$G`6oG./6."
K+$1>*-d`"2*^8$+."8+./2K$+8="`WG.^+*26*"G-/6*k0
2G*/6."*-62k6"2K.>6/B"G-/6*k2G*/6."$1%6os*/6."3+d7"
^$q$`U%@" $+.G" $%@+$/U" " t+$3$`62^." +$G=-6./*k"
k.^$"K+$-$`./6*" %GU28*7$" +$G`$k=" 9D>*./"#*5*0
>$K-*/8"<*%@./62-;!

S+./2K$+8" 6/8*+-$3.>/UB" G7$3/6*" GW 3*u/6%ko"
$K+.%$`./o" K+G*G" Y+=Ka" P$1$%Go" A=+$K*k2^6*k"
l$/,*+*/%k6" <6/628+d`" S+./2K$+8=" `W  &&("
+$^=B" 8$" K+G*`dG" q.3=/^d`" `W 8*k" 2.-*k"
k*3/$28%*" q.3=/^$`*k" >=1" `W 8U-" 2.-U-"
K$k*y3G6*" +ds/U-6" t+$3^.-6" 8+./2K$+8=B" >*%G"1*G"
K+G*q.3=/^=" 2.-*7$" q.3=/^=!" )+G*`$GU" 6/8*+0
-$3.>/*"8$"/$`$%G*2/*"+$G`6oG./6*" >$7628U%G/*B"
^8d+*"qo%GU"K$GU8U`/*"%*%@U"+ds/U%@"7.qaG6"8+./20

K$+8=B" 8`$+Go%" 3>." /6%@" ^$/^=+*/%Uk/o" k.^$tzB"
G.K*`/6.ko%" 2GU1^$tzB" K=/^8=.>/$tz" 6W K*`/$tz"
3$28.`U" K+GU" k*3/$%G*2/U-" G/.%G/U-" G-/6*k0
2G*/6=" $1%6os*p" 3>." t+$3$`62^." /.8=+.>/*7$!"
rW K=/^8=" `63G*/6." 8*%@/$>$766" 8+./2K$+8=B" K+G*0
`$GU"6/8*+-$3.>/*"-$s/."K$3G6*>6z"/."3`6*"7+=0
KU_" K+G*`$GU" 2GU/$`$03+$7$`*" $+.G" K+G*`$GU"
>o3$`$0-$+2^6*!

)+G*`$GU" 2GU/$`$03+$7$`*" $1*k-=ko" 8+./20
K$+8" k*3/$28*^" 6/8*+-$3.>/U%@B" 3$" ^8d+U%@"
G.>6%G." 26a_" ^$/8*/*+UB" /.3`$G6." `U-6*//*B"
/.%G*KU" 2.-$%@$3$`*" 6W K$k.G3U" 3+$7$`*!"
S+./2K$+8" ^$/8*/*+d`B" /.3`$G6" `U-6*//U%@"
6W /.%G*K" 2.-$%@$3$`U%@" /$26" /.G`a" 8+./20
K$+8=" 2GU/$`$03+$7$`*7$" /6*8$`.+GU2Go%*7$!"
r*" `G7>a3=" /." K6$/$`o" 8*%@/$>$76a" K+G*q.0
3=/^=" ^$/8*/*+d`B" /.3`$G6" `U-6*//U%@"
6W /.%G*K" 3+$7$`U%@" 8*%@/$>$76." K+G*`$Gd`"
2GU/$`$03+$7$`U%@" /6*8$`.+GU2Go%U%@" /$26"
+d`/6*s" /.G`a" {/." 1.+./.|" 9`W kaG!" ./7!" )670
7U01.%^B" `W kaG!" /6*-!" b=%^*K.%^;!" S+./2K$+8"
K$k.G3d`" 3+$7$`U%@B" %GU>6" 2.-$%@$3d`" %6a0
s.+$`U%@" >=1" %6o7/6^d`" GW /.%G*K.-6B" `+.G"
GW ^6*+$`%.-6B" ^8d+GU" $31U`.ko" K$3+ds" ^$>*ko"
`W $2$1/U%@" `.7$/.%@0^=2G*8^.%@B" /$26" /.G`a"
8+./2K$+8=" 2GU/$`$03+$7$`*7$" 8$`.+GU2Go%*7$!"
r*"`G7>a3="/."K$G6$-o"8*%@/$>$76a"K+G*q.3=/^="
K$k.G3d`" 3+$7$`U%@" 8*%@/$>$76." K+G*`$Gd`"
2GU/$`$03+$7$`U%@" 8$`.+GU2Go%U%@" /$26" +d`0
/6*s"/.G`a" {+=%@$-."3+$7.|" 9`W kaG!" ./7!" P$>>6/7"
<$8$+`.UB" `W kaG!" /6*-!" P$>>*/3*" f./328+.22*;!"
#$`dG"6W$3`dG"k*3/$28*^"3$"8*+-6/.>6"8+./2K$+8="
6/8*+-$3.>/*7$"$31U`."26a"G."K$-$%o"t+$3^d`"
8+./2K$+8="3+$7$`*7$!

)+G*`$GU" >o3$`$0-$+2^6*" $1*k-=ko" K+G*`dG"
k*3/$28*^" 6/8*+-$3.>/U%@" 28.8^.-6" 8UK=" P$0+$B"
K+$-.-6" 6W ^$/8*/*+$`%.-6!" <6./*-" P$0+$"
9PF0PFB" `W kaGU^=" K$>2^6-" %G.2*-" 28$2$`./."
k*28" 8.^s*" /.G`." {+$+$`%*|B" GW ./7!" P$>>" F/ZP$>>"
F};" $^+*t>." 26a" 8UK" 28.8^=" 8$`.+$`*7$B" K.2.0
s*+2^$08$`.+$`*7$" >=1" 1.+^6" 3$" K+G*`$s*/6."
q.3=/^d`"8$%G/U%@"6WK$k.G3d`"92.-$%@$3d`"$2$0
1$`U%@B" %6as.+d`*^" >=1" `.7$/d`" ^$>*k$`U%@;!"
#$`dG" 6W $3`dG" k*3/$28*^"3$" 8*+-6/.>6"-$+2^6%@"
$31U`." 26a" t+$3^.-6" 8+./2K$+8=" 3+$7$`*7$"
6W 9>=1;" ^$>*k$`*7$!" VW *=+$K*k2^6%@" K+G*`$G.%@""
6/8*+-$3.>/U%@" `U^$+GU28./." k*28" 8.^s*" s*7>=7."
t+d3>o3$`." k.^$" =G=K*q/6*/6*" 8+./2K$+8=" 3+$7$0
`*7$" 6W ^$>*k$`*7$" `W 8+./2K$+%6*" k*3/$28*^" 3$"
6WGW8*+-6/.>6"-$+2^6%@!

r.2.3o"`WK+G*`$G.%@"6/8*+-$3.>/U%@"k*28"8.^6"
3$1d+"t+$3^d`" 8+./2K$+8="`W q.p%=%@=" 8+./2K$+0
8$`U-"$3"/.3.`%U"3$"$316$+%UB" .1U"/.k`6a^2GU"
=3G6.q" `W K+.%U" K+G*`$G$`*k" -6.qU" *^$>$76%G/*"
7.qaG6*" 8+./2K$+8=_" 8+./2K$+8" -$+2^6B" ^$>*k$`U"

)*+&',-.$&+*!,+/&0$1'#,2
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6W s*7>=7." t+d3>o3$`.!" S+./2K$+8" 2.-$%@$3$`U"
$37+U`." k*3U/6*" +$>a" 3$`$G$`$0$3`$G$`o" $3"
/.3.`%U"3$"K6*+`2G*7$"8*+-6/.>="6/8*+-$3.>/*0
7$"6WGW$28.8/6*7$"8*+-6/.>="3$"^$p%$`*7$"$316$+0
%U!

FK+d%G" =`.+=/^$`.p" G*`/a8+G/U%@B" 3$"
^8d+U%@" -$s/." G.>6%GUz" 8+./GU8$`*" K$q$s*/6*"
7*$7+.u%G/*" )$>2^6B" 628/6*k*" `6*>*" `*`/a8+G/U%@"
K+G*2q./*^" `3+$s*/6." /$`$%G*2/U%@" 8*%@/$>$766"
8+./2K$+8="6/8*+-$3.>/*7$"`W/.2GU-"^+.k=!"[o"8$_
x"3$1+G*" +$G`6/6a8." 26*z" >6/66" ^$>*k$`U%@B" ^8d+."
`W7qd`/U%@"̂ 6*+=/^.%@"8+./GU8$`U%@"2K*q/6."̀ U0
-.7./6."=-$`U"EYSD"$Ẁ .s/U%@"-6a3GU/.+$3$0
`U%@">6/6.%@"8+./2K$+8="̂ $-16/$`./*7$"6W$16*^0
8.%@" 8$`.+GU2Go%U%@B" 2K$+Go3G$/*k" `W Y*/*`6*"
 ">=8*7$" && "+$^=~

x"3=s*"+*G*+`U"G3$>/$t%6"K+G*K=28$`*k"8+.^%k6"^$0
>*k$`*kB"K+GU"G/.%G/U-"K+G*%6os*/6="2G%G*7d>/6*"
-6a3GU/.+$3$`U%@"3+d7"^$q$`U%@~

x" 7`.q8$`/U" `G+$28" >6%G1U" K$k.G3d`" 3+$7$`U%@B"
.W2G%G*7d>/6*"2.-$%@$3d`"$2$1$`U%@~

x"3=s." /.3`Us^." K$8*/%k.q=" K+G*q.3=/^$`*7$"
K$>2^6%@"K$+8d`"`W$12q=3G*"q.3=/^d`"3+$1/6%$0
`U%@~

x" GqU" 28./" t+$3$`62^." /.8=+.>/*7$" G.7+$s$/*7$"
2^=8^.-6" /6*^$/8+$>$`./*7$" +$G`$k=" -$8$+U0
G.%k6!"

Pds/*"=`.+=/^$`./6."K$>68U%G/$07$2K$3.+%G*
K+GU%GU/6qU"26a"-6a3GU" 6//U-6"3$"+.%k$/.>6G.%k6"

26*%6" K+$3=^%k6" $+.G" `G+$28=" K$G6$-=" 28./3.0
+UG.%k6!" )+G*326a16$+28`.B" 3oso%" 3$" $1/6s./6."
^$2G8d`B" K$2G=^=ko" /$`U%@" +$G`6oG.p" /6*" 8U>^$"
`WG.2.3/6%G*k"K+$3=^%k6B">*%G"8.^s*"`W$K8U-.>6G.%k6"
q.p%=%@d`" 3$28.`!" )$8+G*1/*" 2o" `6a%" /$`$%G*0
2/*"2U28*-U"8+./2K$+8$`*"G.K*`/6.ko%*"`q.t%6`o"
k.^$tz" t`6.3%G$/*k"=2q=76" 8+./2K$+8$`*k!" [U28*-"
8*/"K$`6/6*/"1Uz"K+G*3*"`2GU28^6-"/6*G.`$3/UB"
*>.28U%G/U"`W28$2=/^="3$"K$8+G*1B"1*GK6*%G/UB"k.^"
+d`/6*s"G.K*`/6.z"1*GK6*%G*p28`$"6W=GU2^6`./6*"
G.3$`.>.ko%U%@" 2GU1^$t%6" @./3>$`U%@B" .W k*3/$0
%G*t/6*"`W k.^"/.k-/6*k2GU-"28$K/6="$33G6.qU`.z"
/."t+$3$`62^$"/.8=+.>/*!"S+./2K$+8"6/8*+-$3.>/U"
L"2K$t+d3"$1*%/6*",=/^%k$/=ko%U%@",$+-"8+./2K$+0
8="`U3.k*"26a"/.k1.+3G6*k"G1>6s$/U"3$"$%G*^6`.p!

C3*." 8+./2K$+8=" 6/8*+-$3.>/*7$" K$26.3."
+d`/6*s" 2G*+*7" `.3!" Yqd`/o" GW /6%@" k*28" `U2$^6"
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3&',-.$&+*!,+/&0$1'#,2*4*1'5,!/6*!718!9
r."K+$*^$>$76%G/o"8*%@/$>$76a"8+./2K$+8="=G/.0

`./U"k*28"8+./2K$+8"6/8*+-$3.>/U!"T*28"8$"K+G*`dG"
q.3=/^d`" `U^$+GU28=ko%U" `6a%*k" /6s" k*3/o" 7.qoy"
8+./2K$+8=B" K+GU" %GU-" /.k`.s/6*k2Go" +*7=qo" k*28"
`U^$+GU28./6*" 8U>^$" k*3/*k" k*3/$28^6" q.3=/^$`*kB"
/K!"^$/8*/*+.">=1"/.3`$G6."`U-6*//*7$B"/."%.q*k"
8+.26*"K+G*`$Gd`!")$/.38$B" .1U" 8+./2K$+8"=G/.z"
G."6/8*+-$3.>/U"2K*q/6$/*"-=2Go"1Uz"`.+=/^6_
x"`U28oK6*/6*"8U>^$"k*3/*k"=-$`U"$WK+G*`dGB
x"`U28oK6*/6*"8U>^$"k*3/*7$"`U^$/.`%U"$3K$`6*0
3G6.>/*7$"G."K+G*16*7"3$28.`U"8$`.+=B

x"`U28oK6*/6*" ^$/6*%G/$t%6" Gk*3/$28^$`./6."
q.3=/^=!

)$%Go8^6" K+G*`$Gd`" 6/8*+-$3.>/U%@" 3.8$0
`./*" 2o" /." $^+*2" CC" `$k/U" t`6.8$`*kB" `W %G.26*"
^8d+*k" .-*+U^.p2^6*" `$k2^$" `U^$+GU28U`.q$" 3$"
8+./2K$+8=" G=/6u^$`./*" K.>*8U" K+GU28$2$`./*"
3$"K+G*`$G="28.8^.-6B"K$%6o7.-6"6W%6as.+d`^.-6!"
).>*8U" /.28aK/6*" 1UqU" K+G*q.3$`U`./*" +a%G/6*"
K+G*G" ^6>^." $2d1!" VW  &OH" +$^=" K+G*`$y/6^" D.0
/.36./").%6u%"P.6>`.U"/."-.2$`o"2^.>a"+$GK$%Goq"
8+./2K$+8" %6as.+d`*^" 6W K+GU%G*K" /." K>.8,$+-.%@"
8G`!"K677U"1.%^"L"/."1.+./.!")+$%*2"^$/8*/*+UG.0

)*+&',-.$&+*!,+/&0$1'#,2
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%k6"K+G*`$Gd`"K$28aK=ko%U"$3">.8"2G*tz3G6*26o8U%@"
=+=%@$-6q" +$G`dk" K+G*`$y/6^d`" 6/8*+-$3.>/U%@"
`W A=+$K6*!" 4." [8.+U-" l$/8U/*/%6*" k*3/.^B" G*"
`G7>a3=" /." 6//*" 28./3.+3U" 1*GK6*%G*p28`."
6W 2^+.k/6" ^$>*k$`*kB" /6*" 28$2=k*" 26a" K$K=>.+/*7$"
`W\[E"2U28*-="3$=1>*"28.%^B"`W^8d+U-"/."`.7$0
/6*"L"K>.8,$+-6*"K$3+ds=ko"3`."^$/8*/*+U"L"k*3*/"
/."3+=76-!

VW )$>2%*" 8+./2K$+8" ^$-16/$`./U" K$k.`6q" 26a"
`W  &XI" +$^=B" .W +$G`6/oq" K$" K+GU28oK6*0
/6=" )l)" 3$" -6a3GU/.+$3$`*7$" 8$`.+GU0
28`." C/8*+%$/8.6/*+!" )6*+`2GU" K$%6o7" ^$/0
8*/*+$`U" K+GUk*%@.q" GW 4P#" 3$" V.+2G.`U"
6W)$G/./6.!

V2Kdq%G*2/*" K+G*`$GU" 6/8*+-$3.>/*" 2o"
`W G3*%U3$`./*k" `6a^2G$t%6" K+G*`$G.-6"
^$/8*/*+d`B" ^8d+*" `W +ds/U%@" ^+.k.%@" 28./$`6o"
JIw"0 IIw"8+./2K$+8="^$-16/$`./*7$!"VW)$>2%*"
&?BHIw"8$"K+G*`$GU"̂ $/8*/*+$`*B"+*2G8a"28./$`6o_"
/.3`$G6." `U-6*//*" 9OB?w;" $+.G" /.3`$G6."
2.-$%@$3$`*"9IB?w;!")+G*`$G$-"G=/6u^$`./U%@"
^$/8*/*+d`" 2K+GUk.ko" K+$%*2U" 7>$1.>6G.%Uk/*B"
k*3/.^" \/6." A=+$K*k2^." G/.%Go%$" `2K6*+."
8*+-6/.>*" 6W 6%@" `UK$2.s*/6*B" .>*" k=s" /6*" `.7$/U"
6W3$8.%k*"3$"K+G*`$Gd`!"D*>*-"`2Kd>/*k"K$>68U^6"
8+./2K$+8$`*k" \A" k*28" +$G`dk" G6/8*7+$`./U%@"
2U28*-d`" 8+./2K$+8$`U%@B" `U^$+GU28./6*"
/.k/$`2GU%@"8*%@/$>$766"%@+$/6o%U%@"t+$3$`62^$"
/.8=+.>/*B" K+$-$`./6*" /.k1.+3G6*k" K+GUk.G/U%@"
=2q=7" 8+./2K$+8$`U%@" $+.G" K$K+.`." k.^$t%6"
=2q=7"8+./2K$+8$`U%@"-6a3GU"^+.k.-6"V2Kd>/$8UB"
.W^+.k.-6"8+G*%6-6!

:#'-2(;'<6'*+&',-.$&+=*!,+/&0$1'#,/%$
)$3G6.qd`"8+./2K$+8="6/8*+-$3.>/*7$"3$^$/.z"

-$s/."̀ *3q=7"̀ 6*>="̂ +U8*+6d`!"#$"/.k`.s/6*k2GU%@"
GW/6%@"/.>*so_

x" ^+U8*+6=-"G.26a7="`U+ds/6.ko%*_
- K+G*`$GU"^+.k$`*B"
0"K+G*`$GU"-6a3GU/.+$3$`*B"
0"K+G*`$GU"^$/8U/*/8.>/*B"
0"K+G*`$GU"-6a3GU^$/8U/*/8.>/*~

x" ^+U8*+6=-"=sU8U%@"k*3/$28*^"q.3=/^$`U%@_"
0"K+G*`$GU"^$/8*/*+d`B"
0"K+G*`$GU"/.%G*KB"
0"K+G*`$GU"/.3`$G6"`U-6*//U%@B"
0"K+G*`$GU"2.-$%@$3d`"%6as.+$`U%@B"
0"K+G*`$GU"K$k*-/6^d`"2K*%k.>/U%@~

x" ^+U8*+6=-"=sU8U%@"t+$3^d`"8+./2K$+8$`U%@_"
0"K+G*`$GU"2GU/$`$03+$7$`*B"
0"K+G*`$GU"3+$7$`$0-$+2^6*B"
0"K+G*`$GU"3+$7$`$0>$8/6%G*B"
0"K+G*`$GU"2GU/$`$03+$7$`$0-$+2^6*B"

0"K+G*`$GU"2GU/$`$03+$7$`$0>$8/6%G*B"
0"K+G*`$GU"2GU/$`$03+$7$`$0+G*%G/*~

x" ^+U8*+6=-"%@.+.^8*+="$K*+.8$+._"
0" 8+./2K$+8"1*GK$t+*3/6" 9$K*+.8$+*-" k*28"K+G*0
`$y/6^"7qd`/U;B"

0"8+./2K$+8"K$t+*3/6"9$K*+.8$+*-"k*28"K+G*`$y0
/6^"K$-$%/6%GU;~

x" ^+U8*+6=-">6%G1U"3U2K$/*/8d`"Z"`q.t%6%6*>6"t+$30
^d`"8+./2K$+8$`U%@_"
0"8+./2K$+8"k*3/$K$3-6$8$`UB"
0"8+./2K$+8"`6*>$K$3-6$8$`U~

x" ^+U8*+6=-" 2K$2$1=" =28.>./6." %*/"
6W$3K$`6*3G6.>/$t%6_"
0"8+./2K$+8"k*3/$>68UB"
0"8+./2K$+8"$3%6/^$`U!"

>.$-$"2* -82,$5$?1&$%$52<@* .&8/5$8A5 
!,+/&0$1'#,2<@

VW K$K+G*3/6-" .+8U^=>*" K+GU8$%G$/$" 7qd`/U"
K$3G6.q" 8+./2K$+8=" 6/8*+-$3.>/*7$" GW K=/^8="
`63G*/6." 8*%@/$>$766B"`U+ds/6.ko%U"K+G*`$GU"2GU0
/$`$03+$7$`*" $+.G" K+G*`$GU" >o3$`$0-$+2^6*!"
)$/6s*k"K+G*328.`6$/$"1.+3G6*k"2G%G*7dq$`U"$K62"
2GU/$`$03+$7$`U%@"K+G*`$Gd`"6/8*+-$3.>/U%@!

S*%@/$>$76." K+G*`$Gd`" 2GU/$`$03+$7$0
`U%@" 8$`.+GU2Go%U%@" G/./." k*28" +d`/6*s" K$3"
/.G`o" {+=%@$-." 3+$7.|" 9`W kaG!" ./7!" P$>>6/7"
<$8$+`.UB" `W kaG!" /6*-!" P$>>*/3*" f./328+.20
2*" L" P$0f.;!" T*28" 8$" K+G*`dG" %.qU%@" G*28.`d`"
3+$7$`U%@" 9G*28.`d`" 26$3q$`U%@B" %6as.+d`*^"
GW K+GU%G*K.-6;" /." 2K*%k.>/U%@" /62^$K$3q$0
7$`U%@" `.7$/.%@!" T*28" 8$" /.k8.p2GU" 6W /.k0
2GU12GU" `W G.q.3=/^=" 2U28*-B" `k.G3" /." `.0
7$/U" $31U`." 26a" K$" K$%@Uq*k" K>.8,$+-6*!""
rW3+=76*k"28+$/UB"k*28"8$"2U28*-"/.k3+$s2GU"̀ W8+./20
K$+%6*B"73Us"$K+d%G"8$`.+="K+G*`$G6"26a"$K.^$`.0
/6*"/K!"^$/8*/*+"K$328.`$`UB"t+$3*^"8+./2K$+8="
9%6o7/6^" 26$3q$`U" 6W /.%G*Ka;B" .W 8.^s*" ^6*+$`%a"
`W 2K*%k.>/U-" `.7$/6*!" S*%@/$>$76a" K+G*`$Gd`"
2GU/$`$03+$7$`U%@"8$`.+GU2Go%U%@"K$^.G./$"/."
+U2=/^=" !

PU2!" !"P$>>6/7"<$8$+`.U"9+=%@$-."3+$7.;

S*%@/$>$76." K+G*`$Gd`" 2GU/$`$03+$7$`U%@"
/6*8$`.+GU2Go%U%@" /$2Go%." +d`/6*s" -6./$"
{/."1.+./.|" 9`W kaG!" ./7!")677U01.%^B"`W kaG!"/6*-!"
b=%^*K.%^;" K$>*7." /." 8U-B" s*" k*3/$28^6" q.3=/0

)*+&',-.$&+*!,+/&0$1'#,2
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^$`*_" /.%G*K." 26$3q$`.B" K+GU%G*K.B" /.3`$G6*"
`U-6*//*" K+G*`$s$/*" 2o" /." `.7$/.%@0K>.8,$+0
-.%@!" VW \/66" A=+$K*k2^6*k" 3$-6/=ko" K+G*`$GU"
^$/8*/*+d`" 3$28.+%G./U%@" 6W $316*+./U%@" K+G*G"
%6o7/6^6"GW8*+-6/.>6!"46*"̀ U28aK=k*"8="{G.-+$s*/6*|"
%6o7/6^."6Ŵ 6*+$`%U"/."%G.2"8+./2K$+8="̂ $>*k$`*7$B"
%$"`U3.8/6*"G-/6*k2G."k*3/$28^$`*"^$2G8U"8+./20
K$+8=!"r.q.3=/*^"6W`Uq.3=/*^"$31U`."26a"`W2K$0
2d1" K6$/$`U" K+G*G" 3y`676B" 2=`/6%*" >=1" K$G6$-U"
K+GU"2K*%k.>/U%@"`.7$/.%@"GW`U%@U>/U-6"q$G.-6!"
S*%@/$>$76a"K+G*`$Gd`"2GU/$`$03+$7$`U%@"/6*0
8$`.+GU2Go%U%@"G6>=28+$`./$"/."+U2=/^="H!

PU2!"H!")677U":.%^"9/."1.+./.;

[U28*-"16-$3.>/U" k*28" 8$" GW ^$>*6"K+G*`dG"1*G"
K+G*q.3=/^="2K*%k.>/*k"/.%G*KU"K+GU28$2$`./*k"3$"
+=%@="2.-$%@$3$`*7$"6Ŵ $>*k$`*7$!"VG-$%/6$/."
/.%G*K."%6o7/6^."26$3q$`*7$B"-.ko%."-$s>6`$tz"+*0
7=>$`./6."`U2$^$t%6"^dq"3+$7$`U%@B"k*28"3$qo%G.0
/."3$"3`d%@"`dG^d`"^$>*k$`U%@"`UK$2.s$/U%@"
`W.3.K8*+U"GWG.-^.-6"=-$s>6`6.ko%U-6"k*k"G.1>$0
^$`./6*!"VW 8*/" 2K$2d1"K$`28.k*" 2`$628U"`.7$/"
K$%6o7="8$`.+$`*7$!

PU2!"(!"[U28*-":6-$3.>/U
"
B#/0/,+2*+&',-.$&+=*!,+/&0$1'#,/%$
4.k`.s/6*k2GU-6"*>*-*/8.-6"8+./2K$+8=" 6/8*+0

-$3.>/*7$"2o_

x" 8*+-6/.>*"2GU/$`$03+$7$`*">o3$`*B"^8d+*"%@.0
+.^8*+UG=ko"26a"8U-B"s*_
0" G/.k3=ko" 26a" `W K$1>6s=" `aGq$`U%@" 28.%k6" ^$0
>*k$`U%@B" -6a3GU" ^8d+U-6" +*7=>.+/6*" ^=+2=ko"
K$%6o76"8$`.+$`*B

0" `W K+GUK.3^=" K+G*`$Gd`" `U^$/U`./U%@"
8*%@/6^o" P$0f." /6*" 2o" `U^$+GU28U`./*" s.30
/*" =+Go3G*/6." K+G*q.3=/^$`*B" 73Us" K$k.G3U"
2.-$%@$3$`*"2.-*"`k*s3s.ko"/."`.7$/U"K$"
K$%@U>/6" K+GU28.`6$/*k" 3$" $28.8/6*7$" 1o3y"
K6*+`2G*7$"`.7$/=B

0"/.%G*KU"26$3q$`*"-$s/."G.q.3$`.z"/."̀ .7$/U"
`W2K$2d1"K$G6$-U"9`U^$+GU28=ko%"%6o7/6^"-.0
/*`+$`U;" >=1" K6$/$`U" 9`U^$+GU28=ko%" 3y`67"
2GU/$`U">=1"2.-$k*G3/U;!

\+Go3G*/6." K+G*q.3=/^$`$" 0" -./6K=>.%Uk/*"

`W8*+-6/.>.%@">o3$`U%@"8$_"2.-$k*G3/*"2=`/60
%*"1+.-$`*"8$+$`*B"2=`/6%*"1+.-$`*"k*G3/6$0
`*B"2.-$k*G3/*"s=+.`6*"$+.G"=/6`*+2.>/*"`$GU"
K$3/$t/6^$`*"%G$q$`*"3$"$12q=76"/.3`$G6"`U0
-6*//U%@B"/.%G*K"6W^$/8*/*+d`~

x" 8*+-6/.>*" >$7628U%G/*" 9%*/8+." >$7628U%G/*;B" ^8d0
+*" 2q=so" 3$" $12q=76" $1+$8=" 8$`.+$`*7$" 6W 2o"
G>$^.>6G$`./*" K+G*3*" `2GU28^6-" /." G.K>*%G="
`6*>^6%@" .7>$-*+.%k6" -6*k2^$0K+G*-U2q$`U%@"
1o3y" `W K$1>6s=" K$+8d`" -$+2^6%@" >=1" 3=sU%@"
`aGqd`"^$>*k$`U%@!"VU^$+GU28U`./*"2o"K+G*3*"
`2GU28^6-" 3$" ^2G8.q8$`./6." $K8U-.>/U%@" q.p0
%=%@d`" G.$K.8+G*/6." 6W G1U8=!" 4.k%Gat%6*k" 8$"
+$G1=3$`./*" $16*^8U" 3U2K$/=ko%*" K+G*3*"
`2GU28^6-" -.7.GU/.-6B" K$`6*+G%@/6.-6" 2^q.0
3$`U-6" $+.G" =+Go3G*/6.-6" K+G*q.3=/^$`U-6"
6W-./6K=>.%Uk/U-6!"#$^$/=k*"26a"`W/6%@"2^q.3$0
`./6." 6W 3U28+U1=%k6"-.8*+6.qd`B" 2=+$`%d`"$+.G"
`U+$1d`"7$8$`U%@B".W 8.^s*"`U^$/=k*"26a"%GU/0
/$t%6"G`6oG./*"GWK.^$`./6*-B"G/.^$`./6*-"68K!"
F3K$`6*3/6$"K+GU7$8$`./*"K.+86*" 8$`.+d`" 2o"
3$28.+%G./*"3$"G.^q.3="K+$3=^%Uk/*7$"1o3y"8*s"
3$"26*%6"3*8.>6%G/U%@">=1"@=+8$`U%@~

x" 6/,+.28+=^8=+.">6/6$`."L"`WK+GUK.3^="K+G*`$Gd`"
>o3$`U%@"8$">6/6*"^$>*k$`*">=1"3+$76"^$q$`*!"<=0
2Go"$/*"G.K*`/6z"2GU1^6" 6W1*GK6*%G/U"8+./2K$+8"
q.3=/^d`!"f6/6*"^$>*k$`*"K$`6//U"1Uz"K+GU28$0
2$`./*"3$"2GU1^$t%6"+d`/*k" HI"̂ -Z@"6W1Uz"̀ W3$0
1+U-"k.^$t%6$`$"28./6*"8*%@/6%G/U-"G.K$16*7.0
ko%U-"`28+Go2$-" 6W K+G*%@Uq$-"`W %G.26*" k.G3U!"
#$1+U"k.^$t%6$`$"28./"8*%@/6%G/U"k*28"`U-.7.0
/U"+d`/6*s"`W8+./2K$+%6*"3+$7$`U-B".W2GU1^$tz"
K+G*`$G="k*28"8="`UG/.%G./."K+G*K62.-6"+=%@="
3+$7$`*7$!"lq$K$8"2K+.`6.ko"K+G*k.G3U"3q=76%@"
6W%6as^6%@"K$k.G3d`"K+G*G"$t+$3^6"-6*k2^6*"0"`U0
3q=s$/U"%G.2"K+G*`$G=B"3*`.28.%k."/.`6*+G%@/6"
=>6%"9K$so3./*"k*28"^$+GU28./6*"GW3+d7"2GU1^6*7$"
+=%@=B".=8$28+.3"6W$1`$3/6%;!"F7+./6%G*/6."̀ WG.0
^+*26*" 3$K=2G%G.>/*k" `U2$^$t%6" K$k.G3d`" 3+$0
7$`U%@" 6W2GU/$`U%@"28`.+G.ko"-$28UB"`6.3=^8U"
6W8=/*>*"$+.G"26*%6"*>*^8+U%G/*!

CD'-8<828,2* !,+/%&'<6!* +&',-.$&+=* !,+/&0$-
dalnego

VU+ds/6." 26a" /.28aK=ko%*" Kq.2G%GUG/U"
6/8*7+.%k6"8+./2K$+8="6/8*+-$3.>/*7$_

"
x"8*%@/6%G/$08*%@/$>$76%G/o"0"$1*k-=ko%o"K+GU28$0
2$`./6*"t+$3^d`"8+./2K$+8="GW+ds/U%@"7.qaG6"$+.G"
=+Go3G*p"K+G*q.3=/^$`U%@"6W-./6K=>.%Uk/U%@"3$"
$12q=76" 8*k" 2.-*k" G=/6u^$`./*k" k*3/$28^6" q.3=/0
^$`*kB

x"$+7./6G.%Uk/o"L"k*3*/"$K*+.8$+"$1*k-=k*"K6*%Ga"
/.3"%.qU-"K+$%*2*-"8+./2K$+8$`U-B

x"3$^=-*/8.%Uk/o"L"k*3*/"3$^=-*/8"8+./2K$+8$0
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`U"$1$`6oG=k*"/."%.qo"8+.2a"3$28.`UB
x" %*/$`o"L"K$3$1/*">=1"8.^6*"2.-*"G.2.3U"^`$0
8$`./6." %*/" G." K+G*`dG" k*3/$28^6" q.3=/^$`*k"
t+$3^.-6" +ds/U%@" 7.qaG6" 8+./2K$+8=B" .s" 3$"
K+G*3^q.3./6."^>6*/8$`6"k*3/*k"28.`^6"$1*k-=ko0
%*k"%.qU"K+$%*2"3$28.`UB

x"K+.`/o" L" k*3*/" ^$/8+.^8" $1*k-=ko%U" %.qU"
K+$%*2" 8+./2K$+8$`U" `+.G" GW k*3/$>68U-"
2U28*-*-"+*7=>.%k6"6W$3K$`6*3G6.>/$t%6!"

VW8+./2K$+%6*"6/8*+-$3.>/U-"/.>*sU"`U+ds/6z"
%GU//$t%6"$12q=76"̀ 28aK/*k"6Ŵ $p%$`*k!"#$"%GU//$0
t%6"$12q=76"`28aK/*k"G.>6%GUz"-$s/."$3K+.`a"@./0
3>$`oB" $1*k-=ko%o" K+GU7$8$`./6*" /6*G1a3/U%@"
3$^=-*/8d`"G`6oG./U%@"GWK+$%*2*-"8+./2K$+8$0
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W!Y& H$4,/54!15%5& H$5'01%./0E& 1!/0%51'!&
13 a0$E.,& #78%,D& 6#W:& 45& 4G0-X&  !$,/80$5& c5/R5*
-#:& -0785$'40%5& 1!/0%51'!& 13 a0$E.,& H.7,E%,D&
6#W& ,6,/8$0%.'4%,D[& V!/54& H0.%a0$E015%!'(&
-010-%.,& H$5'01%./M1:& -0RX'40%!& -0& 1%.07/#&
03 1!-5%.,& .E.,%%!'(& H$4,H#78,/:& 785%01.& H0-*
7851\& -0& 1!-5%.5& H$4,4& U0E,%-\& ^,G.0%56%,D&
e8$5"!&g'($0%!&U06,.&H$4,H#78,/&#H$51%.5DX'!'(&
-0& 178\H#& %5& 0W745$& /06,D01!& H0-'457& 1!/0*
%!15%.5& H$5'& 0WD\8!'(& #E01X[& h0$E56%0+'.&

-0H,R%.5& 0+1.5-'4,%.,& 1!/0%51'!& H$5'& 03 D,G0&
45H04%5%.#& 7.\& 43 0W01.X4#DX'!E.& 1!E5G5%.5*
E.& 13 45/$,7.,& W,4H.,'4,T7815& H$5'!& 4515$8!E.&
13 H$4,H.75'(& 0GM6%.,& 0W01.X4#DX'!'(& 0$54&
13 .%78$#/'D5'(& SUS& S067/.,& d.%.,& U06,D01,& e[)[&
130-%.,7.,%.#&-0&H$5'&1!/0%!15%!'(&%5&8,$,%.,&
45E51.5DX',G0& .3 40W01.X45%.,& -0& .'(& H$4,78$4,*
G5%.5:& 53 85/",& 45H.7M1& ic575-!& W,4H.,'4,T7815&
H$5'!& H0-'457& 1!/0%!15%.5& H$5'& .%1,78!'!D*
%!'(:& $,1.856.45'!D%!'(:& #8$4!E5%.01!'(& .3 $,*
E0%801!'(& 1!/0%!15%!'(& H$4,4& H$5'01%./M1&
0W'!'(& Z$E& %5& 8,$,%.,& SUS& S067/.,& d.%.,& U06,*
D01,& e[)[& 0$54& 1!8!'4%,& 7H070W#& -0785$'45%.5&
.%a0$E5'D.& .3 H0.%a0$E015%.5& H$5'01%./5& .%%,G0&
H$5'0-51'!& 03 45G$0",%.5'(& -65& W,4H.,'4,T7815&
.3 4-$01.5& H0-'457&1!/0%!15%.5& H$5'& %5& 8,$,%.,&
SUS&S067/.,&d.%.,&U06,D01,&e[)[&`W(*?@Aj[&
V!/0%51'5& 0$54& H0-1!/0%51'5:& /8M$!& -4.5R5&

%5& D,G0& 46,',%.,:&1!/0%#DX'!&H$5',& .%1,78!'!D%,&
%5&8,$,%.,&SUS&S067/.,&d.%.,&U06,D01,&e[)[:&40W0*
1.X45%!&D,78&-0&7H0$4X-4,%.5&H$4,-&$04H0'4\'.,E&
H$5'& S65%#& B,4H.,'4,T7815& .3 g'($0%!& c-$01.5&
451.,$5DX',G0&'0&%5DE%.,D]
Q& 45/$,7&$0WM8&-65&'5R,G0&45E.,$4,%.5&W#-0165%,*
G0&0$54&/06,D%0+Y&H074'4,GM6%!'(&,85HM1:

Q&17/545%.,& ,6,E,%8M1& 45W,4H.,'4,%.5&
-4.5R/.& 6#W& 8,$,%#:& /8M$,& E0GX& 7815$45Y&
45G$0",%.,&W,4H.,'4,T7815&.34-$01.5&6#-4.:

Q& .%a0$E5'D,&-08!'4X',&H$4,1.-!15%!'(&45G$0",T&
1!78\H#DX'!'(&H0-'457& $,56.45'D.& $0WM8&W#-01*
65%!'(:&780701%.,&-0&$0-45D#&45G$0",%.5:

Q& .%a0$E5'D,&037H070W.,&H$015-4,%.5&.%78$#/85"#&
H$5'01%./M1&H$4,-&H$4!78XH.,%.,E&-0&$,56.45'D.&
45-5%.5:
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Q&0/$,+6,%.,& 7H070W#& H$4,'(01!15%.5& .3 H$4,*
E.,74'45%.5& E58,$.5RM1:& 1!$0WM1:& 7#W785%'D.&
0$54& H$,H5$58M1& %.,W,4H.,'4%!'(& %5& 8,$,%.,&
W#-01!:

Q&17/545%.,& +$0-/M1& 8,'(%.'4%!'(& .3 0$G5%.45*&
'!D%!'(:& 45H0W.,G5DX'!'(& %.,W,4H.,'4,T7810E&
1!%./5DX'!E& 43 1!/0%!15%.5& $0WM8& W#-0165*&
%!'(& 13 78$,a5'(& 74'4,GM6%,G0& 45G$0",%.5&
4-$01.5& 6#W& 13 .'(& 7X7.,-481.,:& 13 8!E&
45H,1%.5DX'!'(& 74!W/X& ,15/#5'D\& %5& 1!H5-,/&
H0"5$#:&515$..&.3.%%!'(&45G$0",T:

Q&15$#%/.&W,4H.,'4,T7815&.3(.G.,%!&H$5'!&H$4!&1!*
/0%!15%.#&$0WM8&80$01!'([

U06,D%!E& 0W01.X4/.,E& 1!/0%51'!& D,78& 1!*
4%5'4,%.,& /00$-!%580$5:& /8M$!& 13 $04#E.,%.#&
H$4,H.7M1& U0-,/7#& S$5'!& W\-4.,& 7H$51015R&
%5-4M$& %5-& W,4H.,'4,T781,E& .3 (.G.,%X& H$5*
'!& 174!78/.'(& H$5'01%./M1& 458$#-%.0%!'(&
13 8!E& 75E!E& E.,D7'#[& K.,& 4156%.5& 80& D,-%5/&
H074'4,GM6%!'(& 1!/0%51'M1& .3 H0-1!/0%51'M1&
43 0W01.X4/#& 45H,1%.,%.5& 710.E& H$5'01%./0E&
W,4H.,'4,T7815&.3(.G.,%!&H$5'![&V!'(0-4X'&D,-%5/&
%5H$4,'.1& 0'4,/.15%.0E& Z$E& W.0$X'!'(& #-4.5R&
13H$0',7.,&.%1,78!'!D%!E&%5&0W745$4,&/06,D01!E&
45$4X-45%!E& H$4,4& SUS& S067/.,& d.%.,& U06,D01,&
e[)[:& B.#$0& c5$4X-#& kRM1%,G0& `%7H,/80$58#& BlS&
0H$5'015R0&iS0$5-%./&-65&1!/0%51'M1&1345/$,*
7.,& W,4H.,'4%,G0& 1!/0%!15%.5& H$5'& %5& 8,$,%.,&
/06,D01!E&SUS&S067/.,&d.%.,&U06,D01,&e[)[j
 0& %5D'4\+'.,D& 1!78\H#DX'!'(& 45G$0",T&

1!H5-/01!'(& 1!78\H#DX'!'(& 13 W,4H0+$,-%.E&
7X7.,-481.,& .3 H57.,& 45G$0",%.5:& 1!%./5DX'!'(&
43H$015-4,%.5&H$5'&H$4!& 6#W&%5&'4!%%!'(& 80$5'(&
/06,D01!'(&456.'45&7.\]
Q& 45G$0",%.5& 1!%./5DX',& 43 H0$#745DX'!'(& 7.\& H0*
D54-M1& 74!%01!'(& m& H08$X',%.,:& H$4,D,'(5%.,&
H$4,4& H0D54-& /06,D01!:& E574!%!:& 1!H5-%.\'.,&
43H0D54-#& 74!%01,G0:&#-,$4,%.,&H$4,-E.085E.&
1!785DX'!E.&6#W&1!$4#'5%!E.&4315G0%M1n

Q& 45G$0",%.5&41.X45%,&43H$015-4,%.,E&H$5'&13H0*
W6."#&7.,'.&8$5/'!D%,D&m&H0$5",%.,&H$X-,E&437.,'.&
8$5/'!D%,Dn

Q& 45G$0",%.5&41.X45%,&43#/7485R8015%.5&/06,D01,D&
.%a$578$#/8#$!& %54.,E%,D& m& H0+6.4G%.\'.,:& H0*
8/%.\'.,&%5&%.,$M1%!E&H0-R0"#&13 8$5/'.,&H$4,*
E.,74'45%.5&7.\&138,$,%.,&/06,D01!E:&#H5-/.&%5&
%."74!&H04.0E&%H[&4,&7'(0-M1:&$5EH:&H,$0%M1:&
1H5-%.\'.,& -0& 78#-4.,%/.& 6#W& .%%!'(& 45GR\W.,T&
8,$,%#n

Q& 45G$0",%.5& 1!%./5DX',& 43 W#-01!& $04D54-M1& m&
4G%.,',%.,&/0T'4!%&H$4,4&$#'(0E,&'4\+'.&$04D54*
-#n

Q& 45G$0",%.5& 1!%./5DX',& 43 H$015-4,%.5& H$5'& %5&
1!70/0+'.& 13 0W$\W.,& 80$M1& /06,D01!'(& .3 7.,'.&
8$5/'!D%,D&m&H0$5",%.,&H$X-,E:&#H5-,/&431!70*
/0+'.n

Q& 45G$0",%.5& H$4!& #$4X-4,%.5'(& E,'(5%.'4%!'(&
2(5R57:&1.W$5'D,9n

Q& 45G$0",%.5& 1!%./5DX',& 43 H$015-4,%.5& H$5'&
13 15$#%/5'(& 4.E01!'(& m& 45G$0",%.5& D5/&
1!",D& 6,'4& 03 41.\/740%!E& %58\",%.#& 43 #15G.&
%5&G0$74X&1.-0'4%0+Y&.37R!7456%0+Yn

Q& 45G$0",%.5& H$4!& #$4X-4,%.5'(& ,6,/8$!'4%!'(&
.3 ,%,$G,8!'4%!'(& m& H0$5",%.,:& H0H5$4,%.,& H$X*
-,E[

)W!&#%./%XY&%.,H0"X-5%!'(&7/#8/M1&45G$0",T:&
%5&1!/0%51'M1&H$0',7#&.%1,78!'!D%,G0&%5/R5-5&
7.\&74,$,G&0W01.X4/M1:&-0&/8M$!'(&456.'45&7.\]
Q&1!H075",%.,& H$5'01%./M1& 13 0-H01.,-%.,& -0&
45G$0",T&+$0-/.&0'($0%!&4W.0$01,D&.3.%-!1.-#56*
%,D&0$54&0-4.,"& .30W#1.,& $0W0'4,&H$4!&1!/0%!*
15%.#&H$5':

Q& 457807015%.,& 13 H$5/8!',& 0-H01.,-%.'(& +$0-*
/M1&4E%.,D745DX'!'(&$!4!/0&4510-01,:

Q&#"!15%.,&E574!%:&%5$4\-4.:&E58,$.5RM1&.37H$4\8#&
43 0-H01.,-%.E.& -0H#74'4,%.5E.& 8,'(%.'4%!E.:&
58,785E.:&+1.5-,'815E.&.3',$8!Z/585E.:

Q&0/54!15%.,& .%78$#/'D.& 785%01.7/01!'(& .3 BlS&
H$4!&0W7R#-4,&E574!%&.37H$4\8#&#"!15%,G0&H0-*
'457&1!/0%!15%.5&H$5':

Q&H$4,78$4,G5%.,&H0-785101!'(&4575-&.3H$4,H.7M1&
-08!'4X'!'(&H0$#745%.5&7.\&130W$\W.,&'4!%%!'(&
80$M1&/06,D01!'(&m&.%78$#/'D5&`-*?&H5$[&>;:

Q&H$4,78$4,G5%.,&H0-785101!'(&4575-&.3H$4,H.7M1&
-08!'4X'!'(& 45'(015%.5& 7.\& H$5'01%./M1& H$4!&
7.,'.&8$5/'!D%,D&m&oBl&*?:&oBl*?5:&`Bl?*W:&`Bl&?'[

Q& 45H,1%.,%.,&1R5+'.1,D&0$G5%.45'D.&.345W,4H.,'4,*
%.5&E.,D7'5&$0WM8&m&4G0-%.,&43$,G#65E.%5E.&0$54&
.%78$#/'D5E.&/06,D01!E.[

gH$M'4& 1!H,R%.5%.5& H01!"74!'(& 0W01.X4/M1:&
%56,"!&H$4,78$4,G5Y&H0-785101!'(& 4575-& .3 H$4,*
H.7M1&W,4H.,'4,T7815[&cG0-%.,&43%.E.&H$4,-&1,D*
+'.,E&%5&80$!&/06,D01,&%56,"!&7H$51-4.Y:&'4!&%.,&
E5&H$4,74/M-&-0&1,D+'.5:&458$4!E5Y&7.\:&53%578\H*
%.,&$04,D$4,Y&130W!-1.,&78$0%!&.3#H,1%.Y&7.\&'4!&%.,&
4W6."5&7.\&H0'.XG&6#W&.%%!&H0D54-&74!%01![&K.,&%56,*
"!&7851.5Y&78MH&%5&GRM1/\&74!%!&0$54&E.\-4!&.G6.'\&
.30H0$%.'\&$04D54-M1:&53H$4,4&80$&H$4,'(0-4.Y&136.*
%..&H$0780H5-R,D&-0&D,G0&07.:&0W7,$1#DX'&'4!&%.,&45*
G$5"5&%.,W,4H.,'4,T7810&4,&78$0%!&%5-D,"-"5DX',*
G0&85W0$#[&V3$54.,&/0%.,'4%0+'.&H$4,D+'.5&H$4,4&80$&
457851.0%!&85W0$,E:&%56,"!&0W,D+Y&7/R5-&H0'.XG#&
130-6,GR0+'.&'0&%5DE%.,D&?@&E&0-&'40R5&6#W&/0T'5&
7/R5-#& 6#W& /0$4!785Y& 43 H$4,$1& E.\-4!& 780DX'!E.&
15G0%5E.:& D,",6.& 0-6,GR0+Y& E.\-4!& %.E.& 1!%07.&
'0&%5DE%.,D&=@&E[&V3H$4!H5-/#&%5-D,"-"5DX',G0&
H0D54-#&/06,D01,G0&%56,"!&0-7#%XY& 7.\&%5&0-6,*
GR0+Y&H01!",D&=&E&0-&4,1%\8$4%,D&74!%![&S0%5-80&
138$5/'.,&H$4,D54-#&85W0$#&%56,"!&785Y&815$4X&-0&
H0'.XG#& 0W7,$1#DX'& '4!& %.,& E5& 45G$0",%.5& W,4*
H.,'4,T781#&-65&H$5'01%./M1&.3$#'(#&/06,D01,G0[&
U0%.,'4%.,&%56,"!&$,5G015Y&%5&H0-515%,&7!G%5R!&
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078$4,G51'4,:& H0& #7R!74,%.#& 7!G%5R#& iB5'4%0+Yj&
2D,-,%& 7!G%5R& '.XGR!& -p1.\/01!& H0-515%!& %H[&
8$XW/X& 6#W& H$4,4& 0W7R#G\& H078,$#%/#& 56W0& E5*
74!%.78\9:&%56,"!&#7#%XY&7.\&43E.,D7'5&45G$0",%.5&
13 #H$4,-%.0& 1!4%5'40%,&E.,D7',& 28!'4/5& 4,D+'.5&
4380$#9[
V3 $54.,& 45#15",%.5& 1!'.,/M1:& 0H5$M1& 43 15*

G0%#& %5-D,"-"5DX',G0& 7/R5-#& H0'.XG#& %56,"!&
%58!'(E.578&0-1$M'.Y&7.\&.30--56.Y&%5&W,4H.,'4%X&
0-6,GR0+Y[&K.,&106%0& 85/",&-08!/5Y& 7R#HM1& 8$5/*
'!D%!'(:& 1.,745Y& %5& %.'(& 0-4.,"!:& 7851.5Y& H$4!&
%.'(& E574!%& .3 7H$4\8#& 0$54& %5$4\-4.& H$5'![& K.,&
106%0&$M1%.,"&-08!/5Y&H$4,10-M1&#74!%.5DX'!'(&
/0%78$#/'D,&17H0$'4,&7.,'.&D,4-%,D&.3W#-016.:&H0-&
/8M$!E.&7.,Y&H$4,W.,G5[&V3$54.,&45#15",%.5&4,$15*
%!'(& H$4,10-M1& 7.,'.& 8$5/'!D%,D:& %56,"!& 0--56.Y&
7.\&43E.,D7'5&45G$0",%.5&%5&W,4H.,'4%X&0-6,GR0+Y:&
'0& %5DE%.,D& ?@&E& m& .-X'& -$0W%!E.& /$0/5E.:& %.,&
0-$!15DX'&78MH&0-&H0-R0"5[&c5W,4H.,'45&80&H$4,-&
H0$5",%.,E&H$X-,E:&1!10R5%!E&4D51.7/.,E&841[&
%5H.\'.5&/$0/01,G0[
V74!78/.,& $0W08!& %51.,$4'(%.01,& 13 0W$\W.,&

'4!%%!'(& 80$M1& /06,D01!'(& H01.%%!& W!Y& 1!*
/0%!15%,& H0-& W,4H0+$,-%.E& %5-40$,E&
/.,$01%./5& $0WM8[& K56,"!& 7807015Y& 7.\& -0&
H$4,H.7M1& 03 7!G%56.45'D.& /06,D01,D& 13 %.,4W\*&
-%!E& 45/$,7.,& m& .%78$#/'D5& `,*?[& cG0-%.,&
43 .%78$#/'DX& `-*?& .78%.,D,& 0W01.X4,/& 1!7851.5%.5&
7!G%56.78![&e807015%.,&4%5/M1&.37!G%5RM1&W,4H.,*
'4,T7815&0/$,+65DX&0GM6%,&H$4,H.7!&BlS[&k-!&%5&
80$4,&H$5'#D,&G$#H5&4R0"0%5&431.\',D&%."&-1M'(&H$5*
'01%./M1&6#W&H$4!&E%.,D74,D&6.'4W.,&H$5'01%./M1&
13 $54.,& %.,7H$4!D5DX'!'(& 15$#%/M1& 1.-4.56%0+'.&
.37R!7456%0+'.&D,78&0W01.X4,/&#7851.5%.5&17/5p%./5&
VL&130-6,GR0+'.&;@@&m&A@@&E&0-&E.,D7'5&$0WM8[
S$5'01%.'!& 1.%%.& $M1%.,"& 7807015Y& 7.\& -0&

45/54M1& 13 '457.,& 1!/0%!15%.5& H$5'& %5& 8,$,%.,&
/06,D01!E[&V,-R#G&%.'(&45W$5%.5&7.\]
Q& 7851.5%.5& 78MH& %5& GRM1/5'(& 74!%:& %5& 41$08%.*
'5'(:& /.,$01%.'5'(& .3 /$4!"01%.'5'(& $04D54-M1&
.37/$4!"015T&0$54&%5&1!$4#8%.5'(&HRM4&(5E#6'0*
1!'(:

Q&H$4,'(0-4,%.5& H$4,4& 80$!& 8#"& H$4,-&%5-D,"-"5*
DX'!E& H0'.XG.,E:& D5/& $M1%.,"& W,4H0+$,-%.0& 45&
H$4,D,"-"5DX'!E&85W0$,E:

Q&H$4,'(0-4,%.5& H0-& 85W0$,E:& H0& 4-,$45/5'(&
.37H$4\G5'(&15G0%M1:

Q&H$4,W!15%.5& .3 1!/0%!15%.5& H$5'& H$4,-& 6#W& 45&
780DX'!E&85W0$,E&130-6,GR0+'.&E%.,D74,D&%."&?@&
E:

Q& $04H0'4!%5%.5& H$5'& %5& 80$4,& W,4H0+$,-%.0& H0&
H$4,D,p-4.,&H0D54-#&/06,D01,G0:

Q&17/5/.15%.5& 6#W& 4,7/5/.15%.5& 43 W\-X'!'(&
13$#'(#&H0D54-M1&/06,D01!'(:

Q&H$4,W!15%.5& H0-& 15G0%5E.& 13 '457.,& -,74'4#:&
+%.,"!'!:&1.'(#$!& .3 .%%!'(& 4D51.7/&58E07a,$!'4*
%!'(:

Q&H$4,W!15%.5&13 '457.,& 0-H0'4!%/#& .3 H$4,$1& %5&
80$5'(&6#W&H0-&780DX'!E.&15G0%5E.:

Q& 75E0106%,G0& '(0-4,%.5& H$5'01%./M1& H0& 80*
$5'(&6#W&0--565%.5&7.\&43E.,D7'5&$0WM8:

Q&-08!/5%.5&7.,'.& D,4-%,D& D5/&$M1%.,"&4W6."5%.5&7.\&
-0&%.,D&%5&0-6,GR0+Y&E%.,D74X&%."&?:<&E&'4\+'.5E.&
'.5R5:&%5$4\-4.5E.&6#W&.%%!E.&H$4,-E.085E.:

Q&1!/0%!15%.5& H$5'& 13 0W$\W.,& '4!%%!'(& 80$M1&
.3 13 H0W6."#& 7.,'.& 8$5/'!D%,D&13 '457.,& 0G$5%.'40*
%,D&1.-0'4%0+'.& H$4,4&EGR\:& .%8,%7!1%,&0H5-!&
-,74'4#&.313'457.,&W#$4!:

Q& 785%.5&6#W&'(0-4,%.5&H0&E58,$.5R5'(&4G$0E5-40*
%!'(&%5&E.\-4!80$4#&H$4,4%5'40%!'(&-0& 45W#*
-01!&6#W&H040785R!'(&H0&-,E0%85"#:

Q&1'(0-4,%.5&13457.\G&H$5'!&E574!%&W#-0165%!'(&
.380$01!'(&W,4&1'4,+%.,D74,G0&457!G%56.4015%.5&
0H,$580$01.&H08$4,W!&-0D+'.5:

Q&1!/0%!15%.5& $0WM8& 4.,E%!'(& .3 80$01!'(& 85E:&
G-4.,& E0GX& H$4,W.,G5Y& /5W601,& 6.%.,& ,6,/8$0*&
,%,$G,8!'4%,:& W,4& H01.5-0E.,%.5& 1R5+'.1,D&
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R,G0& 7H0R,'4,T7815:& -65& /8M$,G0& W,4H.,'4,T7810&
785D,&7.\&7H$51X&H$.0$!8,801X[
 

 !"#$%&(#67)(#8#.$3&'"&+'(C#(3&).&$2#&)8>*#8#.$!$)'.&'"&).0#3$8#.$&+'(C3&+)$2).&$2#&FGF&FHG& 4I4&!(#!

;)%"*%/2$!/'7'1'&'%/"1'!E%+"&$"&)%"4,151.%!&"$4"/-4%&3"*%8,'*%.%!&/"'!"&)%"'.21%.%!&-&'$!"$4"&)%"'!6%/&.%!&"($*E/"*%8,'*%+"

4*$."&)%"#$!&*-#&$*/"-!+"/,7#$!&*-#&$*/"73"DPD"DQP")-6%"7%%!"2*%/%!&%+")%*%'!<"R##'+%!&")-?-*+/"$##,**'!0")-6%"7%%!"1'/&%+"

()'#)"*%/,1&"4*$."+%6%1$2.%!&"2*$B%#&/"-&"$*"$!"&)%"-#&'6%"*-'1*$-+"&*-#E/"-!+"-J!,.7%*"$4"$71'0-&'$!/"-!+"7-!/"*%1-&'!0"&$"

&)%"#$!&*-#&$*/"$4"&)%"'!6%/&.%!&"2*$#%//"+,*'!0"'&/"'.21%.%!&-&'$!"-&"&)%"*-'1(-3"-*%-<

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



 !"#$%&'!(')*+!,'-+)./0(!"1/,12' 40 1/2015

N$B#'%#)":3#)%1

?%>!/C)&C'*#E'+#4
?%@(!.#&A!1!/.)#.)!&>(!+.#

='.$"/?37E'%0$"2$/&F2,"('%+?3"'J&%#)!$1$0''"!'%".$I!-"(3%1'.'!$(-K"(3/&F2$(-!'-"(32-+EL("

E$1%B$(3#)"$*-?"(/?%1E'#)"'!!3#)"(32-+EL("E$.,!'E-#3B!3#)<"D*?3E>-+%."B%/&"$/&-&!'-"E-&-/&*$4-"

(JR12-#)"/-.$1$&,"S%*.-!('!0/<"N2*$(-+?$!%"2$"TT<UV<WUUT"*<"2-!#%*!%"+*?('"+$"E$E2'&,A"E&L*%"

.'->3"?-2$7'%0-K"-&-E$."&%**$*3/&L("!-"2'1$&L(A"?$/&->3"(3E$*?3/&-!%"2*?%?"2'1$&-"/-.$7LB#F"+$"

?-71$E$(-!'-"+$/&F2,"+$"E$E2'&,"2'%*(/?%.,"2'1$&$('<";3."!'%.!'%BA"2$+%B.,B%"/'F"+?'->-!'-A"-73"

2*-(+$2$+$7'%O/&($"(32-+EL("?+%#3+$(-!'%"?*%+,E$(-K<

5,6)*/+,+#!6#40&'7#
cG0-%.,&43-,Z%.'D5E.&4515$8!E.&137R01%./#&-0&

b7851!&038$5%7H0$'.,&/06,D01!E&43-%.5&=F[@;[=@@;&
2 4[&b[&%$&F>&H04&LFO&43H0p%[&4E[9&H$4,4&1!H5-,/&
$04#E.,& 7.\& %.,45E.,$40%,& %5GR,& 4-5$4,%.,& 6#W&
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4-$01.5& 6#-4/.,G0:& E.,%.5& 6#W& +$0-01.7/5[&  0&
1!H5-/M1& 456.'45& 7.\& 13 74'4,GM6%0+'.]& /06.4D,:&
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.%'!-,%8M1&H$015-4.&U0E.7D5&U06,D015&438!E:&",&

1345/$,7.,&H015"%!'(&1!H5-/M1&/06,D01!'(&U0*
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$!&E.\-4!& .%%!E.&0/$,+65& 74/0-!&,/7H60585'!D%,:&
78$58!& 13 H0D54-5'(& /06,D01!'(& .3 .%a$578$#/8#$4,&
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4G0-%.,& 43 #785101!E& 45H.7,E& 4515$8!E&13 5$8[&
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2H5$!:& G54#:& ,6,/8$!'4%0+'.:& H56.1& HR!%%!'(& .8H[9&
H0%07.& 0-H01.,-4.56%0+Y& 45& 74/0-\& %5& 070W.,&
6#W&E.,%.#:&1!$4X-40%X&/0E#/061.,/&H$4,4&$#'(&
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