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

"#! $%&'%()*+&! ,+,-.(! /(! #,! *-+,)*0-! /(#!
1(2*##0-! .(3%,! )41,/&! ,! )4)! '%,+()!
.&-)(.4(-.*,)! )&.*,#()! 5! ,13*(-6,#()!
,.&-)(2,! 1,-6(-(%! (! *-.%(1(-6,%! #,)!
#,3&%()! /(! $%(+(-.*0-7! *-8&%1,.*0-! 5!
)(-)*3*#*9,.*0-! $,%,! (+*6,%! ,#! 1:;*1&! #,!
$%&$,',.*0-! /(! #,! $#,',! $&%! 1(/*&! /(!
,.6*+*/,/()!,-6%0$*.,)!*-,$%&$*,/,)<!=!()6(!
8*-! (#! &%',-*)1&! /(! .4(-.,! *-6(-)*8*.,! )4!
.,1$,>,!/*+4#',6*+,!$,%,!/,%!,!.&-&.(%! #,!
$%&3#(1:6*.,! /(! #,! *-+,)*0-! /(#! 1(2*##0-!
.(3%,!(-! #,!?4(-.,!/(#!"3%&!5!.&-)('4*%! #,!
-(.(),%*,!.&#,3&%,.*0-!.*4/,/,-,!(-!#,!!
$%(+(-.*0-!/(!#,!(;$,-)*0-!/(!#,!$#,',7!@4(!
,A&%,!,#.,-9,!&6%,)!.4(-.,)<!
,-#$%&! '-! -.$/! )/01/2/! -3*.$-! (#/!

1%&1(-.$/! '-! 1%4)$*)/! -'()/$*5/! 6!

'*'4)$*)/!1/%/!-7!/(7/!/(),%%&##,/,!,!$,%6*%!
/(#! 8(-01(-&! /(! #,! *-+,)*0-! /(#! 1(2*##0-!
.(3%,7! ,$%&+(.A,-/&! )4)! &$&%64-*/,/()!
.&-.($64,#()! 5! .4%%*.4#,%()7! 6(-*(-/&! (-!
.4(-6,! #&)! .&-6(-*/&)! /(! #,! B(5! C%':-*.,!
/(!"/4.,.*0-!DEDFFG! HBC"I!/(!J!/(!1,5&<!
K%(6(-/(! $%&$&%.*&-,%! ,! #&)! $%&8()*&-,#()!
/(! #,! (-)(>,-9,! 4-,)! $,46,)! /(!
,$%&+(.A,1*(-6&! 5! /(),%%&##&! /*/:.6*.&!
@4(! $4(/,-! 4),%! .&-! .&1&/*/,/7!
,/,$6:-/&#,! .&-! 8,.*#*/,/! ,! )4)!
-(.()*/,/()!(/4.,6*+,)<!
L()/(! 4-! $4-6&! /(! +*)6,! /*/:.6*.&! 5!
.4%%*.4#,%7! .%((1&)! @4(! ()6(! ()! 4-! 6(1,!
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&%*8*#/79!.(8-%-#$-!6!/$%/)$*5&!@4(!$(%1*6(!
6%,3,2,%!.&-.($6&)!()6%4.64%,-6()!(-!6&%-&!
,! #,! 3*&/*+(%)*/,/! 5! #,! '()6*0-! *-6('%,#! /(#!
,'4,7! /()/(! .4,#@4*(%! -*+(#! (/4.,6*+&<! "-!
()6,! .,1$,>,7! ! 5! $,%6*(-/&! /(! #,)!
.,%,.6(%M)6*.,)! /(! #,)! /*8(%(-6()! (6,$,)7!
.*.#&)! 5! )4)! %()$(.6*+&)! .&-6(-*/&)!
.4%%*.4#,%()7! &8%(.(1&)! 4-,! $%&$4()6,! /(!
*-6(%+(-.*0-! (-! .#,)(7! 8,.*#*6,-/&! #&)!
-(.(),%*&)!1,6(%*,#()!/*/:.6*.&)<!K,%,!.,/,!
(6,$,! -&)! A(1&)! 3,),/&! (-! #&)! ,)$(.6&)!
.4%%*.4#,%()! H.&1$(6(-.*,)7! .,$,.*/,/()I!
@4(!)(!$4(/(-!,3&%/,%!/()/(!(#!()64/*&!/(!
#,!()$(.*(!5!)4!$%&3#(1:6*.,<!
B,!$%&$4()6,!)(! *-*.*,!.&-!(#!)('4-/&!.*.#&!
/(! "/4.,.*0-! N-8,-6*#! (! *-.#45(! 4-,!
,.6*+*/,/!!(/4.,6*+,!$&%!.*.#&O!

• P('4-/&!.*.#&!/(!"/4.,.*0-!N-8,-6*#!
• K%*1(%!.*.#&!/(!K%*1,%*,!
• P('4-/&!.*.#&!/(!K%*1,%*,!
• Q(%.(%!.*.#&!/(!K%*1,%*,!
• K%*1(%!.*.#&!/(!"PC!H6%()!$%*1(%&)!

.4%)&)I!
• ?4,%6&!.4%)&!/(!"PC7!10/4#&)!

&.4$,.*&-,#()!5!$%&8()*&-,#()!
• R,.A*##(%!
• "/4.,.*0-!/(!K(%)&-,)!=/4#6,)!

!

:-$&'&7&8;/!

B,! )(.4(-.*,! /(! ,.6*+*/,/()! @4(! )(!
$%&$&-(! $,%,! .,/,! .*.#&! )(! 3,),!
$%*-.*$,#1(-6(! (-! (#! ,$%&+(.A,1*(-6&! /(!
#&)! 1,6(%*,#()! /*/:.6*.&)! (/*6,/&)7! (-!
.&-.%(6&! $,%,! "/4.,.*0-! N-8,-6*#7! )('4-/&!
.*.#&! /(! "/4.,.*0-! K%*1,%*,! 5! K%*1(%! .*.#&!
/(! "/4.,.*0-! P(.4-/,%*,!C3#*',6&%*,7! "PC<!
K,%,! #&)! /(1:)! .*.#&)7! )(! ,$%&+(.A,-!
84-/,1(-6,#1(-6(! #&)! 1,6(%*,#()!
.&-6(-*/&)! (-! 4-! ?L! SCT! H.&-6(-*/&)!
/*)$&-*3#()!(-!#,!$:'*-,!U(3!/(#!&%',-*)1&!
/(!.4(-.,I7!$%()(-6,.*&-()!(-!K&U(%!K&*-6!
5!#,!.,-.*0-!/(#!1(2*##0-!.(3%,<!Q,13*V-!)(!
A,-! '(-(%,/&! &6%&)! 1,6(%*,#()!
.&1$#(1(-6,%*&)!.&1&!8&6&)!5! 8*.A,)!$,%,!
.&#&%(,%<!!
B&)!1,6(%*,#()! (/*6,/&)! $4(/(-! )&#*.*6,%)(!
(-+*,-/&!4-!1,*#! ,#!&%',-*)1&!/(!.4(-.,7!
,! 6%,+V)! /(! )4! $:'*-,!U(3<! N'4,#1(-6(! )(!
/*)$&-(! /(! 4-,! (;$&)*.*0-! *6*-(%,-6(! 5! /(!
4-! LWL! *-8&%1,6*+&! HP6&$! ,#! 1(2*##0-!
.(3%,I7!,$6&)!,!$,%6*%!/(!P(.4-/,%*,<!

<'()/)*+#!"#=/#$*7!

>-8(#'&!)*)7&!'-!<'()/)*+#!"#=/#$*7!!

")6,! ,.6*+*/,/! )(! $%()6,! ,! ()6,%! *-6('%,/,!
(-! (#! .&-6(;6&! (/4.,6*+&! /(#! $%&8()&%! 5!
$4(/(! )(%!145! )*'-*8*.,6*+,! $,%,! #&)! -*>&)!
$&%! #,! )*-'4#,%*/,/! /(! #,! ()$(.*(! 5! )4!
.,%:.6(%!*-+,)&%!5!$(%24/*.*,#<!P(!3,),!(-!#,!
(;$#&6,.*0-! /(#! .4(-6&! X"#! 1,#+,/&!
1(2*##0-! .(3%,Y! /*)(>,/&! ()$(.*,#1(-6(!
$,%,!()6,)!(/,/()<!

!

?&-! #,! #(.64%,!/(#!.4(-6&!)&3%(!(#!1(2*##0-!
.(3%,! )(! *-6%&/4.(-! (-! (#! ,4#,!
.&-&.*1*(-6&)7! /()6%(9,)! 5! ,.6*64/()! @4(!
8&%1,-! $,%6(! /(! #,)! .&1$(6(-.*,)! /(! #,!
(6,$,! 5! )(! A,.(! /()/(! #,)! /*)6*-6,)! :%(,)!
@4(!8&%1,-!$,%6(!/(!)4!.4%%M.4#&<!!

!?)$*5*'/'!1%&1(-.$/!

Z<[!C32(6*+&)!

C32(6*+&!'(-(%,#O!

?&-)('4*%!@4(!-*>&)!5!-*>,)!.&-&9.,-!
.01&!()!(#!1(2*##0-!.(3%,!5!#&)!(8(.6&)!@4(!
.,4),!)&3%(!(#!1(/*&!,13*(-6(!5!,#'4-,)!
,.6*+*/,/()!A41,-,)<!!

!

!

!
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C32(6*+&)!/*/:.6*.&)O!

?&-.($6&)O!.&-&.(%!(#!1(2*##0-!.(3%,!.&1&!
()$(.*(!*-+,)&%,!@4(!.,4),!-41(%&)&)!
$(%24*.*&)<!!

L()6%(9,)O!()6*14#,%!#,!.4%*&)*/,/!5!#,!
%(8#(;*0-!)&3%(!,#'4-,)!()$(.*()!*-+,)&%,)!
,!6%,+V)!/(#!.4(-6&!5!(#!24('&<!

=.6*64/()O!$%&+&.,%!4-,!,.6*64/!/(!%(.A,9&!
,#!6%,)#,/&!5!)4(#6,!/(!()$(.*()!(;06*.,)!
*-+,)&%,)<!

D<[!T,6(%*,#()!

• Z!(2(1$#,%!/(#!.4(-6&!X"#!1,#+,/&!
1(2*##0-!.(3%,Y!

• T4()6%,)!/(!.&-.A,)!)(.,)!/(!
1(2*##0-!.(3%,!

• ?4,6%M$6*.&!/()$#(',3#(O!X"#!
*1$,.6&!/(#!1(2*##0-!.(3%,!(-!#,!
?4(-.,!/(#!"3%&Y!

• \*.A,[/*342&!$,%,!.&#&%(,%!
• \&6&!/(!%M&!6,1,>&!=!]!
• \&6&!/(!(13,#)(!6,1,>&!=]!
• ?L!SCT!/(!1,6(%*,#()!/*/:.6*.&)!

.&-!#,!.,-.*0-!/(#!1(2*##0-!.(3%,!

J<[!P(.4(-.*,!/*/:.6*.,!

J<Z<[!N-*.*&!

K%()(-6,.*0-!/(!#,!,.6*+*/,/!$&%!(#!$%&8()&%!
&!$%&8()&%,7!$&%!(2(1$#&O!!

^&5!+,1&)!,!.&-6,%!#,!A*)6&%*,!/(!4-!)(%!
+*+&7!4-!,-*1,#*6&!$(@4(>&!$(%&!@4(!A,.(!
14.A&!/,>&<!!

P(!##,1,!(#!1(2*##0-!.(3%,<!!

• _=#'4-&!/(!+&)&6%&)!A,!&M/&!A,3#,%!
/(!V#`!!

• _P,3V*)!.01&!+*+(!5!#&!@4(!A,.(`!!

• _C)!'4)6,%M,!@4(!#(5V)(1&)!24-6&)!
4-!.4(-6&!$,%,!),3(%!.&),)!/(#!
1(2*##0-!.(3%,`!

")6(!()!(#!1(2*##0-!.(3%,!H(#!1&-*6&%!(-)(>,!
#,!6,$,!/(#!.4(-6&!5!4-,)!.&-.A,)!/(!
14()6%,I<!

B&)!-*>&)!$4(/(-!6&.,%!#,)!.&-.A,)<!

K,%,!(#!.4(-6&7!#(!A(1&)!$4()6&!&2&)!5!.,%,!
/(!1,#&!,#!1(2*##0-!.(3%,7!$(%&!+&)&6%&)!
$&/V*)!+(%!@4(!(-!%(,#*/,/!()!$(@4(>&!5!
)*-!&2&)<!W*+(!(-!(#!8&-/&!/(#!,'4,!(-!%M&)!5!
(13,#)()<!

"#!$%&8()&%E$%&8()&%,!(-)(>,!4-,!8&6&!/(!
%M&!5!4-,!8&6&!/(!(13,#)(<!!

";$#*.,!@4(!(-!4-!%M&7!(#!,'4,!.&%%(!H*'4,#!
@4(!(-!(#!'%*8&I7!1*(-6%,)!@4(!(-!4-!
(13,#)(!(#!,'4,!()6:!@4*(6,!H.&1&!(-!4-!
+,)&I<!!

J<D<[!B(.64%,!/(#!.4(-6&!

B(.64%,!$,4),/,!/(#!.4(-6&7!(-)(>,-/&!#,)!
*1:'(-()!/(#!$%&$*&!.4(-6&<!!

"#!$%&8()&%E$%&8()&%,!$4(/(!()6,%!)(-6,/&!
8%(-6(! ,! #&)! -*>&)! 5! -*>,)7! 6&/&)! )(-6,/&)!
(-! (#! )4(#&7! &! ,#%(/(/&%! /(! 4-,! 1(),7!
)('a-! $%:.6*.,! A,3*64,#! /(#!
$%&8()&%E$%&8()&%,<!!

K&/(1&)! #((%! (#! .4(-6&! /(! 4-! 6*%0-7!
,4-@4(! $&/(1&)! *%! $:'*-,! ,! $:'*-,!
.&-6,-/&! #&! @4(! $,),! (-! (#! .4(-6&! 5!
%(8&%9,-/&! ,#'4-,)! */(,)7! .&1&! $&%!
(2(1$#&! #&)! /*)6*-6&)! 6*$&)! /(! .,),! @4(!
6*(-(-! ,#'4-&)! ,-*1,#()! @4(! .&-&.(1&)7!
.&1&! /*+(%),)! ,+()! 5! $:2,%&)7! 1,1M8(%&)7!
$(.()b!

J<J<[!S(,#*9,.*0-!/(!$%('4-6,)!3:)*.,)!

• _C)!A,!'4)6,/&!(#!.4(-6&`!

• _K&%!@4V!)(!##,1,!1(2*##0-!.(3%,`!!

• _K&%!@4V!#&!A,-!/*342,/&!.&-!()&)!
3*'&6()`!

• _L0-/(!+*+(`!

• _K&%!@4V!()!1,#&`!

• _c4V!#()!A,!A(.A&!,!6&/&)!#&)!
,-*1,#*6&)`!

• _c4V!#(!A,!$,),/&!,!#,!-*>,!/(#!
.4(-6&`!!
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• _K&%@4(!.%(V*)!@4(!()6,!-*>,!)(!A,!
@4(/,/&!)*-!,'4,!(-!.,),`!

J<]<[!C6%,)!$%('4-6,)!5!)4'(%(-.*,)!

• _Q(-V*)!(-!.,),!,#'4-,!1,).&6,`!!

• _c4*V-!)(!&.4$,!/(!(##,`!!

• _?01&!A,5!@4(!6%,6,%#,)`!!

• _P(!$4(/(-!,3,-/&-,%!(-!
.4,#@4*(%!)*6*&`!

K&/V*)!.&-6,%!(-!.,),!,!$,/%()!&!,34(#&)!#&!
@4(! ()6:! $,),-/&! .&-! ()6(! $(@4(>&!
,-*1,#*6&!(-!-4()6%&)!%M&)!5!(13,#)()<!

d&6,O! )*! ,#'4-&)! -*>&)! @4*(%(-! .&-6()6,%7!
$%&.4%,%!@4(!#&!A,',-!/(!8&%1,!&%/(-,/,<!
P*!-&!A,3#,-7!(#!$%&8()&%!.&-6()6,!(#!1*)1&!
#,)! $%('4-6,)7! $,%,! @4(! @4(/(-! .#,%,)! #,)!
%()$4()6,)<!

J<e<[!f4('&!

K,%,!*1,'*-,%-&)!.01&!,.6a,!(#!1(2*##0-!
.(3%,!+,1&)!,!24',%!,!#,)!)*##,)!14)*.,#()!
.&-!#,!.,-.*0-!/(#!1(2*##0-!.(3%,<!!

K&-(1&)!6,-6,)!)*##,)!.&1&!,#41-&)!
)&1&)7!1(-&)!4-,<!!

=#!$%*-.*$*&!/(#!24('&7!6&/&)!#&)!-*>&)!5!
-*>,)!)&-!$(.()7!1&#4).&)!5!$#,-6,)!@4(!
+*+(-!/(!8&%1,!-,64%,#!(-!4-!(13,#)(!),#+&!
4-!1(2*##0-!.(3%,<!!

K(%&!$&%!.,/,!64%-&!@4(!$,),7!4-,!)*##,!5!
4-!,#41-&!)(!(#*1*-,-!5!(#!,#41-&!
(#*1*-,/&!$,),!,!.&-+(%6*%)(!(-!1(2*##0-!
.(3%,!$&%@4(!)(!%($%&/4.(-!145!%:$*/&7!
##(',-/&!,!A,3(%!)4.()*+,1(-6(!D7!J7!]b<!!

=#!8*-,#!6&/,)!#,)!)*##,)!@4*6,/,)!()6:-!
&.4$,/,)!$&%!1(2*##0-!.(3%,!5!-,/*(!$4(/(!
)(-6,%)(!1:)!@4(!(##&)<!!

J<G<[\*.A,!$,%,!.&#&%(,%!

!"-6%(',!/(!8*.A,!/(!.&#&%(,/&!/(#!1(2*##0-!
.(3%,7!4-,!$&%!,#41-&E,7!$,%,!@4(!#&)!
-*>&)!#,!.&#&%((-7!%()$(6,-/&!#,)!%,5,)<!!

P*!-&!A,5!6*(1$&!$,%,!()6,!,.6*+*/,/7!#,)!
8*.A,)!$4(/(-!6(-(%!4-!4)&!$&)6(%*&%<!

!

J<g<[!\*-!/(!#,!,.6*+*/,/!

L()$(/*/,!H,!/*).%(.*0-!/(#!$%&8()&%I<!d&)!
'4)6,%M,!@4(!/*342V*)!4-!1(2*##0-!.(3%,<<<P*!
&)!,-*1:*)!#&!$&-/%(1&)!(-!#,!$,%(/!5!
6(-/%(1&)!4-,!*-+,)*0-7!/(!1(-6*%,<!!

d&6,O!()!*1$&%6,-6(!@4(!(#!$%&8()&%!
/*)$&-',!$(%1,-(-6(1(-6(!/(7!,#!1(-&)7!
4-!(2(1$#,%!/(#!.4(-6&!$,%,!@4(!#&!$4(/,!
46*#*9,%!(-!&6%,)!&.,)*&-()!$,%,!@4(!#&)!
-*>&)!%(.4(%/(-<!

<'()/)*+#!@%*0/%*/!

!

C32(6*+&!'(-(%,#!/(!#,!"/4.,.*0-!K%*1,%*,!
1:)!#*',/&!,#!.&-&.*1*(-6&!/(#!1(2*##0-!
.(3%,!5!)4!$%&3#(1:6*.,O!

A&#&)-%! 6! 5/7&%/%! 7&.! .-%-.! 5*5&.! 04.!

1%+3*0&.!/7!.-%!B(0/#&!6!/'&1$/%!0&'&.!
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'-! )&01&%$/0*-#$&! C(-! =/5&%-D)/#! .(!

)(*'/'&E!

@%*0-%!)*)7&!'-!<'()/)*+#!@%*0/%*/!

"#! .&-&.*1*(-6&! /(#! 1(2*##0-! .(3%,! (-.,2,!
$(%8(.6,1(-6(!(-!(#!,$,%6,/&!/(! #&)!)(%()!
+*+&)<! "-! (#! .,)&! /(! ()6,! ()$(.*(7! ()!
()$(.*,#1(-6(! *1$&%6,-6(! 6%,3,2,%! (#!
,)$(.6&! 6%,-)+(%),#! /(! %(#,.*0-!
)&.*&(.&-01*.,!5!#,!$,%6(!.&%%()$&-/*(-6(!
,!#,)!,.6*64/()<!!!

!?)$*5*'/'!1%&1(-.$/!

Z<[!C32(6*+&)!

C32(6*+&!'(-(%,#O!

?&-)('4*%!@4(!-*>&)!5!-*>,)!%(.&-&9.,-!(#!
1(2*##0-!.(3%,!5!)($,-!#&)!(8(.6&)!@4(!
.,4),!)&3%(!(#!1(/*&!,13*(-6(!5!,#'4-,)!
,.6*+*/,/()!A41,-,)<!!

C32(6*+&)!/*/:.6*.&)O!

?&-.($6&)O!.&-&.(%!(#!1(2*##0-!.(3%,!.&1&!
()$(.*(!*-+,)&%,!@4(!.,4),!-41(%&)&)!
$(%24*.*&)<!!

L()6%(9,)O!,$%(-/(%!,!.&-&.(%!,!$,%6*%!/(!
#,!&3)(%+,.*0-!5!#,!/().%*$.*0-<!

=.6*64/()O!%()$&-),3*#*/,/!(-!(#!1,-(2&!/(!
,-*1,#()7!%(.A,9,-/&!(#!6%,)#,/&!/(!
()$(.*()!-&!,$%&$*,/,)<!

!

!

!

D<[!T,6(%*,#()!

• Z!(2(1$#,%!/(#!.4(-6&!X"#!1,#+,/&!
1(2*##0-!.(3%,Y!

• T4()6%,)!/(!.&-.A,)!)(.,)!/(!
1(2*##0-!.(3%,!

• T4()6%,!/(!.&-.A,!/(!1(2*##0-!/(!
1,%!

• ?4,6%M$6*.&!/()$#(',3#(O!X"#!
*1$,.6&!/(#!1(2*##0-!.(3%,!(-!#,!
?4(-.,!/(#!"3%&Y!

• \*.A,[/*342&!$,%,!.&#&%(,%!
• \&6&!/(!%M&!6,1,>&!=!]!
• \&6&!/(!(13,#)(!6,1,>&!=]!
• \&6&)!/(!1(2*##0-!.(3%,!(-!643(%M,!

!

J<[!P(.4(-.*,!/*/:.6*., 

J<Z<[!K%()(-6,.*0-7!*-6%&/4..*0-!/(!#,!
,.6*+*/,/O!!

^&#,7!$,%,!(1$(9,%!@4*(%&!(-)(>,%&)!()6,)!
.&-.A,)7!,!+(%!)*!#,)!.&-&.V*)<!

H"#!$%&8()&%!(-)(>,!#,)!.&-.A,)!/(!1(2*##0-!
.(3%,!5!)(!#,)!$,),!,!#&)!-*>&)!$,%,!@4(!#,)!
6&@4(-I<!

_P,3V*)!#&!@4(!)&-`!

_PM`7!_d&`!

=6(-/(%!#,!(;$#*.,.*0-!/(!,@4(##&)!@4(!
@4*(%(-!(;$%(),%)(7!%()$(6,-/&!64%-&)!/(!
$,#,3%,<!

")6,)!)&-!#,)!.&-.A,)!/(#!1(2*##0-!.(3%,<!

!
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W&)&6%&)! .&-&.V*)! ()6(! &6%&! 1(2*##0-! H(#!
1&-*6&%! (-)(>,! 4-,! .&-.A,! /(! 1(2*##0-!
.&1a-I7! $(%&! #&)! /&)! )&-! 145! /*)6*-6&)O!
()6(! +*+(! (-! (#! 1,%! H,'4,! ),#,/,I! 5! #&!
$().,1&)! $&%@4(! ()! .&1()6*3#(7! 1*(-6%,)!
@4(! (#! 1(2*##0-! .(3%,! +*+(! (-! %M&)! 5!
(13,#)()!H,'4,!/4#.(I!5!-&!()!.&1()6*3#(<!!

• _c4V!/*8(%(-.*,!A,5!(-6%(!#,)!/&)!
.&-.A,)`!Q,1,>&7!.&#&%<!

• _K&%!@4V!6*(-()!()6,)!.&-.A,)!
/4%,)!#&)!1(2*##&-()`!

• _?01&!)&-!$&%!/(-6%&`!

• _c4*V-!A,!.&1*/&!1(2*##&-()`!

• _?01&!)(!)42(6,-!#&)!1(2*##&-()!(-!
(#!8&-/&!/(#!,'4,`!

• "#!1(2*##0-!.(3%,!A,!+(-*/&!A,.(!
$&.&7!/()/(!145!#(2&)7!5!-&!
),3(1&)!145!3*(-!.&1&!#&!A,!
A(.A&<!

• _P(!&)!&.4%%(!,!+&)&6%&)!.01&!
$4(/(!+*,2,%!()6(!,-*1,#`!

"#!1&-*6&%!)4'*(%(!+,%*,)!$&)*3*#*/,/()O!

- "-!4-!$&9,#7!.&-!(#!$(9!/(!4-!
$().,/&%!

- K(',/&!,#!.,).&!/(!4-!3,%.&!
!

!"#$"%&'"%()% **"+)$,-% "*%."/0**12% 3"45)% #"%

()%6,57)$,%.'8%.)*%6,5&'"%3,2#707'8"%'2)%

9).0*0)% .'8% 2'."5,#)% 8% *,#% ."/0**,2"#% #"%

"#3,2$"2% 6,5% 7,$,#% #070,#:% ;,5% "/".6*,<%

$"275,% $"% *)#% 7'4"5=)#% $"% )+')-%

7)6,2>2$,*)#:%!,2$"%()8%."/0**,2"#%3"45)-%

"*%)+')%2,%3)"%6,5%*,#%+509,#%8%2)$0"%6'"$"%

4"4"5:%

N#4)6%,%!.&-!$:'*-,!ZD!/(#!.4(-6&!/(!
*-8,-6*#<!

=!.&-6*-4,.*0-7!(#!1&-*6&%!().(-*8*.,!#&!
@4(!)(%M,!(#!6%,)#,/&!/(!1(2*##0-!.(3%,7!.&-!
/&)!.43&)!4!&6%&)!%(.*$*(-6()<!!

[!(#!$%*1(%&!##(-&!/(!,'4,!.&-!1(2*##&-()!
H)(!().(-*8*.,!.&#&.,-/&!,#'4-,)!.&-.A,)!
(-!()6(!$%*1(%!.43&I!

[!(#!)('4-/&7!+,.M&7!)*-!1(2*##&-()<!

_c4V!$4(/(!$,),%!)*!##(-&!(#!)('4-/&!.43&!
.&-!,'4,!/(#!$%*1(%&`!

")6*14#,%!#,!%()$4()6,!/(!#&)!-*>&)<!

?&-.#4)*0-O!()!145!$(#*'%&)&!##(+,%!,'4,!/(!
4-!#4',%!.&-!1(2*##&-()!,!4-!#4',%!)*-!
1(2*##&-()<!

=-6()!/(!.&'(%!,'4,!/(#!$%*1(%!.43&7!!
6(-'&!@4(!()6,%!)('4%&!/(!@4(!-&!.&-6*(-(!
1(2*##&-()<!

J<D<[!!?&#&%(,%!!

?&#&%(,%!4-,!8*.A,!(-!#,!@4(!A,5!/&)!
)*#4(6,)!/(!1(2*##&-()7!#,!4-,!3,)6,-6(!1:)!
'%,-/(!)(!.&#&%(,!/(!-('%&O!()!(#!1(2*##0-!
/(!1,%<!"#!1(2*##0-!1:)!$(@4(>&!)(!.&#&%(,!
,!%,5,)O!()!(#!1(2*##0-!.(3%,<!

L(3,2&!/(!.,/,!/*342&7!)(!$4(/(!().%*3*%O!

T(2*##0-!/(!1,%!

T(2*##0-!.(3%,!

J<J<[!!f4('&<!

!K,%,!*1,'*-,%-&)!.01&!,.6a,!(#!1(2*##0-!
.(3%,!+,1&)!,!24',%!,!#,)!)*##,)!14)*.,#()!
.&-!#,!.,-.*0-!/(#!1(2*##0-!.(3%,<!!

K&-(1&)!6,-6,)!)*##,)!.&1&!,#41-&)!
)&1&)!1(-&)!4-,<!!

=#!$%*-.*$*&!/(!#,!.#,)(!6&/&)!)&-!$(.()7!
1&#4).&)!5!$#,-6,)!@4(!+*+(-!/(!8&%1,!
-,64%,#!(-!4-!(13,#)(!),#+&!4-!1(2*##0-!
.(3%,<!!

K(%&!$&%!.,/,!64%-&!@4(!$,),!4-,!)*##,!5!4-!
,#41-&!)(!(#*1*-,-!5!4-!,#41-&!$,),!,!
.&-+(%6*%)(!(-!1(2*##0-!.(3%,!$&%@4(!)(!
%($%&/4.(-!145!%:$*/&7!##(',-/&!,!A,3(%!
)4.()*+,1(-6(!D7!J7!]b<!!

=#!8*-,#!6&/,)!#,)!)*##,)!()6:-!&.4$,/,)!$&%!
1(2*##0-!.(3%,!5!-,/*(!$4(/(!)(-6,%)(!1:)!
@4(!(##&)<!!

!

!
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J<]<[!L()$(/*/,!

L()$(/*/,7!8*-!/(!#,!,.6*+*/,/!H,!/*).%(.*0-!
/(#! $%&8()&%I<! d&)! '4)6,%M,! @4(! A,':*)! 4-!
/*342&! )&3%(! (#! 1(2*##0-! .(3%,<<<P*! &)!
,-*1:*)! #&! $&-/%(1&)! (-! #,! $,%(/! 5!
6(-/%(1&)!4-,!*-+,)*0-!/(!1(-6*%,<!!

d&6,O! ()! *1$&%6,-6(! @4(! (#! $%&8()&%!
.&-)(%+(!,#!1(-&)!4-!(2(1$#,%!/(#!.4(-6&!
$,%,! @4(! #&! $4(/,! 46*#*9,%! (-! &6%,)!
&.,)*&-()!$,%,!@4(!#&)!-*>&)!%(.4(%/(-<!

>-8(#'&!)*)7&!'-!<'()/)*+#!@%*0/%*/!

!?)$*5*'/'!1%&1(-.$/!

Z<[!C32(6*+&)!

C32(6*+&!'(-(%,#O 

?&-)('4*%!@4(!#&)!-*>&)!%(.&-&9.,-!(#!
1(2*##0-!.(3%,!5!)($,-!#&)!(8(.6&)!@4(!
.,4),!)&3%(!(#!1(/*&!,13*(-6(!5!,#'4-,)!
,.6*+*/,/()!A41,-,)<!!

C32(6*+&)!/*/:.6*.&)O!

?&-.($6&)O!.&-&.(%!(#!1(2*##0-!.(3%,!.&1&!
()$(.*(!*-+,)&%,!@4(!.,4),!-41(%&)&)!
$(%24*.*&)<!!

L()6%(9,)O!,$%(-/(%!,!.&-&.(%!,!$,%6*%!/(!
#,!&3)(%+,.*0-!5!#,!/().%*$.*0-<!

=.6*64/()O!%()$&-),3*#*/,/!(-!(#!1,-(2&!/(!
,-*1,#()7!%(.A,9,-/&!(#!6%,)#,/&!/(!
()$(.*()!-&!,$%&$*,/,)<!

D<[!T,6(%*,#()!!

• (2(1$#,%()!/(#!.4(-6&!X"%,)(!4-,!
+(9!(#!1(2*##0-!.(3%,Y!H4-&!$&%!
,#41-&E,#41-,I!

• T4()6%,)!/(!.&-.A,)!)(.,)!/(!
1(2*##0-!.(3%,!

• ?4,6%M$6*.&!/()$#(',3#(O!X"#!
*1$,.6&!/(#!1(2*##0-!.(3%,!(-!#,!
?4(-.,!/(#!"3%&Y!

• \&6&!/(!%M&!6,1,>&!=!]!
• \&6&!/(!(13,#)(!6,1,>&!=]!

!

!

J<[!P(.4(-.*,!/*/:.6*.,!

J<Z<[!K%()(-6,.*0-!/(#!$%&8()&%!E$%&8()&%,!
5!/(!#,!,.6*+*/,/O!!

^&#,7!$,%,!(1$(9,%7!@4*(%&!(-)(>,%&)!
()6,)!.&-.A,)7!,!+(%!)*!#,)!.&-&.V*)<!

H"#!$%&8()&%!(-)(>,!#,)!.&-.A,)!5!)(!#,)!
$,),!,!#&)!-*>&)!$,%,!@4(!#,)!6&@4(-I<!

_P,3V*)!#&!@4(!)&-`!

_PM`7!_d&`!

=6(-/(%!#,!(;$#*.,.*0-!/(!,@4(##&)!@4(!
@4*(%(-!(;$%(),%)(7!%()$(6,-/&!64%-&)!/(!
$,#,3%,<!

")6,)!)&-!#,)!.&-.A,)!/(#!1(2*##0-!.(3%,<!

J<D<[!L(),%%&##,%!(#!4)&!/(#!.4(-6&7!
.&-6%&#,-/&!(#!6*(1$&!,!*-+(%6*%!!

"#! $%&8()&%E$%&8()&%,! $%&.(/(! ,! #,! #(.64%,!
/(#! .4(-6&<! ")! *1$&%6,-6(! @4(! .,/,! -*>&!
$4(/,! 6(-(%! )4! $%&$*&! .4(-6&7! $,%,!
6%,3,2&)! $&)6(%*&%()! 5! .&1&! %(.&%/,6&%*&<!
P(! A,.(! (#! .&-6(&! /(! #,! $:'*-,! g7!
$%&.4%,-/&!@4(! 6&/&)! #&)!-*>&)7! .,/,!4-&!
,! )4! %*61&7! ,#.,-.(!4-,! .*8%,<! K%(.*),%! @4(!
#,!.*8%,!-&!$4(/(!)(%!(;,.6,<!

?&-6*-4,%!5!%(,#*9,%!(#!(2(%.*.*&!/(!#,!$:'*-,!
ZZ! H)&$,! /(! #(6%,)I7! 5! .&1(-6,%! (#!
$%&3#(1,! /(! #,)! ()$(.*()! *-+,)&%,)<! "#!
(2(%.*.*&! /(! #,! $:'*-,! ZJ! )(! A,.(! $%*1(%&!
/(! +*+,! +&97! %(#,.*&-,-/&! #&)! 6%()!
,$,%6,/&)! .&-! #,)! $,#,3%,)! ,'%*.4#64%,7!
$4(3#&)! 5! .*4/,/()! (! *-/4)6%*,<! P*! /,!
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6*(1$&7!/($(-/*(-/&!/(#!%*61&!/(!#,!.#,)(7!
A,5! @4(! )4'(%*%! (! *-)*)6*%! (-! /&)!
,.64,.*&-()!@4(!(##&)!$4(/,-!(-6(-/(%O! #,!
.&#&.,.*0-!/(! 8*#6%&)! H(;$#*.,%! #&!@4(!()!4-!
8*#6%&7! 4-,! %(2*##,7! 4-! .&#,/&%I! 5! (+*6,%! (#!
6%,)#,/&! /(! 1(2*##&-()<! P(! $4(/(! ().%*3*%!
4-,!3%(+(!8%,)(!%()41(-!(-!#,!$*9,%%,!5!#&)!
-*>&)! #,! 6%,-).%*3(-! (-! (#! .4(-6&7! (-! (#!
()$,.*&!.&%%()$&-/*(-6(!/(!#,!$:'*-,!ZJO!

Xd&! /(3(1&)! 6%,)#,/,%! 1(2*##&-()! /(! 4-!
#4',%! ,! &6%&! $&%@4(! #&! 6,$&-,-! 6&/&! 5!
$&-(%!8*#6%&)!.4()6,!14.A&!/*-(%&Y<!

J<J<[!L()$(/*/,!!

C)!/(2&!(#!.4(-6&!$,%,!@4(7!(-!&6%&)!
1&1(-6&)!$&/:*)!.&1$#(6,%#&!5!6(%1*-,%!
(#!()64/*&!/(#!1(2*##0-!.(3%,<!^,3V*)!)*/&!
-*>&)!5!-*>,)!145!,$#*.,/&)!5!)('4%&!@4(!
A,3V*)!.&1$%(-/*/&!#&!1,#&!@4(!()!(#!
1(2*##0-!.(3%,<!h%,.*,)!$&%!#,!,6(-.*0-b!

d&6,O!(#!.4(-6&!)(!$4(/(!*%!6(%1*-,-/&!(#!
.4(-6&!,!#&!#,%'&!/(!+,%*,)!)()*&-()<!^,.(%!
4)&!/(#!?L!SCT!$,%,!,$%&+(.A,%!#,)!
*#4)6%,.*&-()!/(!#,)!$%()(-6,.*&-()!57!
(+(-64,#1(-6(7!,$%&+(.A,%!#,!.,-.*0-<!

!

F-%)-%!)*)7&!'-!<'()/)*+#!@%*0/%*/!

!?)$*5*'/'!1%&1(-.$/!

Z<[!C32(6*+&)!

C32(6*+&!'(-(%,#O 

?&-)('4*%!@4(!#&)!-*>&)!%(.&-&9.,-!(#!
1(2*##0-!.(3%,!5!)($,-!#&)!(8(.6&)!@4(!
.,4),!)&3%(!(#!1(/*&!,13*(-6(!5!,#'4-,)!
,.6*+*/,/()!A41,-,)<!!

C32(6*+&)!/*/:.6*.&)O!

?&-.($6&)O!.&-&.(%!(#!1(2*##0-!.(3%,!.&1&!
()$(.*(!*-+,)&%,!@4(!.,4),!-41(%&)&)!
$(%24*.*&)<!!

L()6%(9,)O!,$%(-/(%!,!.&-&.(%!,!$,%6*%!/(!
#,!.,-.*0-!/(#!1(2*##0-!.(3%,<!

=.6*64/()O!%()$&-),3*#*/,/!(-!(#!1,-(2&!/(!
,-*1,#()7!%(.A,9,-/&!(#!6%,)#,/&!/(!
()$(.*()!-&!,$%&$*,/,)<!

D<[!T,6(%*,#()! 

• T4()6%,)!/(!.&-.A,)!)(.,)!/(!
1(2*##0-!.(3%,<!

• ?4,6%M$6*.&!/()$#(',3#(O!X"#!
*1$,.6&!/(#!1(2*##0-!.(3%,!(-!#,!
?4(-.,!/(#!"3%&Y!

• ?&$*,)!*1$%(),)!/(#!6(;6&!/(!#,!
.,-.*0-!XP&5!(#!1,#+,/&!1(2*##0-!
.(3%,Y!

J<[!P(.4(-.*,!/*/:.6*.,!

J<Z<[!K%()(-6,.*0-!/(!#,!,.6*+*/,/O!!

^&#,7!A&5!+,1&)!,!.&-&.(%!(#!1(2*##0-!
.(3%,<!!

J<D<[!?,-.*0-!

K,%,!(1$(9,%7!+,1&)!,!().4.A,%!#,!.,-.*0-!
/(#!1,#+,/&!1(2*##0-!.(3%,7!$&%!)*!6&/,+M,!
-&!#,!.&-&.V*)<!

Hd&6,O!.&-!,-6(%*&%*/,/7!(#!$%&8()&%!/(3(!
),3(%!)*!(;*)6(-!(-!.#,)(!#&)!1(/*&)!
-(.(),%*&)!$,%,!().4.A,%!#,!.,-.*0-7!
$%&3,-/&!(#!?L!SCTI<!

P(!().4.A,!#,!.,-.*0-<!

• _c4V!&)!A,!$,%(.*/&`!

• _?&-&.M,*)!5,!(#!1(2*##0-!.(3%,`!

• _B&!A,3V*)!+*)6&!,#'4-,!+(9`!

=@4M!6(-V*)!4-,)!14()6%,)!/(!.&-.A,)<!

=A&%,!+&#+(1&)!,!().4.A,%!#,!.,-.*0-7!
$(%&!&)!/&5!(#!6(;6&!*1$%()&!5!$&/V*)!
)('4*%!1(2&%!#,!.,-.*0-!.&-8&%1(!)(!
().4.A,<!

J<J<[!K%('4-6,)!

• _c4V!()!4-!*-+,)&%`!

• _K&%@4(!()!4-!1,#+,/&!*-+,)&%`!

• _?01&!*-+,/(!5!.&#&-*9,!6&/&!,!)4!
,#%(/(/&%`!!
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• _K&%!@4V!)(!##,1,!1(2*##0-!.(3%,`!

• _K&%!@4V!$4(/(!A,3(%!4-!1(2*##0-!
.(3%,!(-!4-!+,)&!5!-&!#&!+(,1&)`!

K%&.4%,%!@4(!#&)!-*>&)!%()$&-/,-!.&-!
&%/(-!5!@4(!-&!)*(1$%(!#&!A,',-!#&)!
1*)1&)<!

A/#)*+#!'-7!0-G*77+#E!

P&5!(#!1(2*##0-!
.(3%,!
"#!1,#+,/&!*-+,)&%!
c4(!*-+,/(!5!
.&#&-*9,!
Q&/&!,!)4!
,#%(/(/&%!
P*!1(!+(*)!(-!4-!%M&!
P(-6*/!4-!'%,-!
6(%%&%!
B,)!%,5,)!/(!1*!
.4(%$&!
K*-6,-!1*!.&-/*.*0-!
=4-@4(!-&!+(*)!1*)!
#,%+,)!
K&%@4(!*-+*)*3#()!
)&-!
"-!4-!+,)&!/(!,'4,!
K4(/(!A,3(%!4-!
1(2*##0-!
PCi!"B!T=BW=LC7!
T=BW=LC!
T"fNBBjd!
T"fNBBjd!?"RS=7!
=Pk!T"!BB=TC!iC!
!

c4*(%&!,6,.,%!(#!
,'4,!
L(!6&/,!#,!-,.*0-!
i!,!+4()6%&!,1*'&!
\BlWN!
T(6(%!(-!1*!$%*)*0-!
").&-/*/&!(-!#&)!
3,%.&)!
L&-/(!)&5!$&#*90-!
B#('&!,!+4()6%,!
$(-M-)4#,!
5!,!+4()6%&!.&%,90-!
=.,3&!.&-!#&)!$(.()!
i!)4!,#*1(-6,.*0-!
i!/(!#,)!643(%M,)!
Q&1&!$&)()*0-<!
PCi!"B!T=BW=LC7!
T=BW=LC!T"fNBBjd!
T"fNBBjd!?"RS=7!
=Pk!T"!BB=TC!iC!
!

J<]<[!4)&!/(!$%()(-6,.*0-!

K&)6(%*&%1(-6(!)(!$4(/(!4),%!#,!$%*1(%,!
$,%6(!/(#!$&U(%!$&*-6!$,%,!%(8&%9,%!
.&-&.*1*(-6&)!5!1&)6%,%!*1:'(-()<!L(!#,)!
&6%,)!6%()!$%()(-6,.*&-()7!)(!$4(/(-!
(-)(>,%!,#'4-,)!*#4)6%,.*&-()!1:)!
##,1,6*+,)<!

J<e<[!S()41(-!

P(!/(3(!A,.(%!4-!%()41(-!&!)M-6()*)!/(!#&!
@4(!A(1&)!,$%(-/*/&O!

• "#!1(2*##0-!.(3%,!()!4-,!()$(.*(!
*-+,)&%,<!

• ?,4),!14.A&)!$%&3#(1,)!(-!(#!
1(/*&!-,64%,#!5!6,13*V-!(-!6&/&)!
#&)!4)&)!@4(7!/(#!,'4,7!A,.(1&)!#,)!
$(%)&-,)<!

• S($,%,%!#&)!/,>&)!@4(!.,4),!()6,!
()$(.*(!()!145!.&)6&)&<!

• ")!-(.(),%*&!(+*6,%!(#!6%,)#,/&!/(!
1(2*##&-()!5!#,%+,)!)*'4*(-/&!#,)!
%(.&1(-/,.*&-()!/(#!&%',-*)1&!
/(!?4(-.,7!#,!?&-8(/(%,.*0-!
^*/%&'%:8*.,!/(#!"3%&<!

")6(!%()41(-!$4(/(!)(%!/*.6,/&7!.&$*,/&!
(-!#,!$*9,%%,!&!(-6%(',/&!*1$%()&<!

K4(/(!)(%!#(M/&!5!.&1(-6,/&!/(!+*+,!+&9!
$&%!(#!$%&8()&%<!

P(!$4(/(!)4'(%*%!+*)*6,%!#,!$:'*-,!U(3!/(!#,!
?^"!$,%,!34).,%!1:)!*-8&%1,.*0-<!!

J<G<[!8*-,#!/(!#,!,.6*+*/,/!

\*-!/(!#,!,.6*+*/,/!5!,'%,/(.*1*(-6&!$&%!#,!
,6(-.*0-!$%()6,/,!5!(#!.4*/,/&!@4(7!/(!
,A&%,!(-!,/(#,-6(!+,-!,!6(-(%!.&-!(#!
1(2*##0-!.(3%,<!

!

<'()/)*+#! >-)(#'/%*/! ! HI7*8/$&%*/!

<>H9!A(%.&.!J9!K!6!L! 

?)$*5*'/'!1%&1(-.$/!1/%/!7&.!$%-.!1%*0-%&.!

)(%.&.!

Z<[!C32(6*+&)!!

C32(6*+&!'(-(%,#O 

?&-)('4*%!@4(!#&)!,#41-&)!.&-&9.,-!(#!
1(2*##0-!.(3%,!.&1&!()$(.*(!/(!.,%:.6(%!
*-+,)&%!5!)($,-!#&)!(8(.6&)!@4(!.,4),!)&3%(!
(#!1(/*&!,13*(-6(!5!,#'4-,)!,.6*+*/,/()!
A41,-,)<!!

C32(6*+&)!/*/:.6*.&)O!

?&-.($6&)O!.&-&.(%!(#!1(2*##0-!.(3%,!.&1&!
()$(.*(!*-+,)&%,!@4(!.,4),!*1$,.6&)!
(.&-01*.&)!5!,13*(-6,#()<!!
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K%&.(/*1*(-6&)O!.&-&.(%!#,)!$%*-.*$,#()!
,..*&-()!/(!$%(+(-.*0-!5!.&-6%&#<!

=.6*64/()O!%()$&-),3*#*/,/!(-!(#!1,-(2&!/(!
#,!8,4-,!5!8#&%,7!%(.A,9,-/&!(#!6%,)#,/&!/(!
()$(.*()!-&!,$%&$*,/,)<!

D<[!T,6(%*,#()!5!$%*-.*$*&)!1(6&/&#0'*.&)!

B,!)(.4(-.*,!/*/:.6*.,!)(!3,),!(-!(#!4)&!/(!
#,)! $%()(-6,.*&-()! (-! K&U(%! K&*-6!
.&-6(-*/,)! (#! ?L! SCT<! "-! #&)! ,$,%6,/&)!
,-6(%*&%()7!A(1&)!%(),#6,/&!#&)!.&-6(-*/&)!
1:)! ()$(.M8*.&)! $&%! .4%)&)<! "#! $%&8()&%!
/(3(%:! ()8&%9,%)(7! (-! .,/,! .,)&7! $&%!
*#4)6%,%! 5! /(),%%&##,%! ()6,)! ()$(.*8*.*/,/()7!
/(/*.,-/&! 1:)! 6*(1$&! ,! ,@4(##,)!
/*,$&)*6*+,)!1:)!)*'-*8*.,6*+,)<!!!

Q*(1$&O!(#!6*(1$&!1M-*1&!,!*-+(%6*%!()!4-,!
.#,)(! /(! ee! 1*-46&)<! "#! $%&8()&%! $4(/(!
/(/*.,%! 1:)! 6*(1$&! ,$%&+(.A,-/&! #,)!
/*8(%(-6()!8*.A,)!/(!#,!l-*/,/!L*/:.6*.,<!

• ?4,6%M$6*.&!/()$#(',3#(O!X"#!
*1$,.6&!/(#!1(2*##0-!.(3%,!(-!#,!
?4(-.,!/(#!"3%&Y!

• "#!1(2*##0-!.(3%,!5!#,)!()$(.*()!
*-+,)&%,)!/(!,'4,!/4#.(7!.4,/(%-&)!
/(#!,#41-&!5!/(#!$%&8()&%!

!

  

J<[!P(.4(-.*,!/*/:.6*.,!

J<!Z<[!K%()(-6,.*0-!/(!,.6*+*/,/!

J<D<[! K%()(-6,.*0-! /(! #&)! 1,6(%*,#()!
(/*6,/&)!$,%,!#,!"PC<!

d&6,O!)(!&$6,!$&%!4-,!$%()(-6,.*0-!'(-(%,#!
/(#! 1(2*##0-! .(3%,! 5! /(! )4! $%&3#(1:6*.,!
$,%,!@4(7!,!$,%6*%!/(!,##M!5!/(#!.4,/(%-&!/(#!

,#41-&7! (#! $%&8()&%! $4(/,! $%&84-/*9,%! (-!
,@4(##&)!,)$(.6&)!@4(!1:)!#(!*-6(%()(-<!

J<J<[!"#!1(2*##0-!.(3%,!

K%()(-6,.*0-! 4),-/&! #&)! K&U(%! $&*-6! /(#!
?L! SCT7! )4).*6,-/&! #,)! $%('4-6,)! /(#!
,#41-,/&7!$%&.4%,-/&!(-6,3#,%!4-!/(3,6(!
)&3%(! ()$(.*()! *-+,)&%,)7! 3*&/*+(%)*/,/! 5!
$%(+(-.*0-7! /()6,.,-/&! #&)! ,)$(.6&)!
.4%%*.4#,%()!/(!.,/,!.4%)&<!

J<]<[!l)&!/(!#,!8*.A,!Z]<D!

^,3*(-/&! '()6*&-,/&! (#! 6*(1$&!
,/(.4,/,1(-6(7! 46*#*9,%! #&)! /*(9! a#6*1&)!
1*-46&)!$,%,!A,.(%! (-6%(',!/(! #,! 8*.A,!/(!
#,!,.6*+*/,/!Z]<D!/(#!.4,/(%-&!/(#!,#41-&!5!
@4(! )(,! %(##(-,/,! $&%! #&)! ,#41-&)7!
%()&#+*(-/&!$&)*3#()!/4/,)<!

J<e<[!='%,/(.*1*(-6&!5!8*-,#!/(!#,!,.6*+*/,/<!

!

?)$*5*'/'!1%&1(-.$/!1/%/!-7!)(/%$&!)(%.&!

K%()(-6,.*0-!.&-!#,)!$%()(-6,.*&-()!/(#!?L!
SCT7!*-)*)6*(-/&!.&1&!#,!#4.A,!.&-6%,!(#!
1(2*##0-!.(3%,!A,!/(!%()4#6,%!6,-6&!/(!
1(/*/,)!6V.-*.,)!.&1&!(/4.,6*+,)<!

Z<[!C32(6*+&)!

C32(6*+&!'(-(%,#O 

?&-)('4*%!@4(!#&)!,#41-&)!$(%.*3,-!.&1&!
#,!##(',/,!/(#!1(2*##0-!.(3%,!()!(#!
/()(-.,/(-,-6(!/(!6&/,!4-,!)(%*(!/(!
(8(.6&)!@4(!&3#*',-!,!6&1,%!.&)6&),)!
1(/*/,)!5!#,-9,%!/*8(%(-6()!#M-(,)!/(!
*-+()6*',.*0-!(-!/*8(%(-6()!.,1$&)!/(#!
.&-&.*1*(-6&<!!

C32(6*+&)!/*/:.6*.&)O!

?&-.($6&)O!.&-&.(%!(#!1(2*##0-!.(3%,!.&1&!
()$(.*(!*-+,)&%,!@4(!.,4),!*1$,.6&)!
(.&-01*.&)!5!,13*(-6,#()!5!84(%9,!(#!
,+,-.(!/(!#,!*-+()6*',.*0-<!!

K%&.(/*1*(-6&)O!.&-&.(%!#,)!$%*-.*$,#()!
#M-(,)!/(!*-+()6*',.*0-!$,%,!$%(+(-.*0-!5!
.&-6%&#!/(#!1(2*##0-!.(3%,<!
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=.6*64/()O!%()$&-),3*#*/,/!(-!(#!1,-(2&!/(!
#,)!()$(.*()!5!/(!#&)!(.&)*)6(1,)<!

D<[!T,6(%*,#()!

=#'4-&)!,)$(.6&)!6V.-*.&)!()6:-!%(.&'*/&)!
(-!(#!T,-4,#!/(!.&-6%&#!/(!*-)6,#,.*&-()!
,8(.6,/,)7!$(%&!()!-(.(),%*&!A,.(%!4-!
%,)6%(&!(-!*-6(%-(6!$,%,!.&-&.(%!#,)!
a#6*1,)!*-+()6*',.*&-()<!

• ?4,6%M$6*.&!/()$#(',3#(O!X"#!
*1$,.6&!/(#!1(2*##0-!.(3%,!(-!#,!
?4(-.,!/(#!"3%&Y!

!

J<[!P(.4(-.*,!/*/:.6*.,!

P(!$4(/(-!.&1(-6,%!#,)!/*8(%(-6()!#M-(,)!
/(!*-+()6*',.*0-!$4()6,)!(-!1,%.A,!(-!
6&/&!(#!14-/&7!6,-6&!(-!)&#4.*&-()!
1(.:-*.,)!H8*#6%&)I7!.&1&!@4M1*.,)7!
6V%1*.,)7!8M)*.,)!5!3*&@4M1*.,)!5!3*&#0'*.,)<!

M/)B*77-%!

?)$*5*'/'!1%&1(-.$/!

Z<[!C32(6*+&)!

C32(6*+&!'(-(%,#O!!

S(.&-&.(%! #,! *-+,)*0-! /(#! 1(2*##0-! .(3%,!
.&1&! 4-! 8(-01(-&! )&.*&! ,13*(-6,#! /(!
-4()6%&! 6*(1$&7! .&1&! .&-)(.4(-.*,! /(#!
*1$,.6&!/(!#,!()$(.*(!A41,-,!(-!(#!1(/*&<!

C32(6*+&)!/*/:.6*.&)O!

?&-.($6&)O! .&-&.(%! (#!1(2*##0-! .(3%,! 5! #,)!
*1$#*.,.*&-()! )&.*&! (.&-01*.,)! 5!
,13*(-6,#()!/(!)4!(;$,-)*0-<!

K%&.(/*1*(-6&)O! (;$#&%,%! #&)! /*)6*-6&)!
(-8&@4()! /()/(! #&)! .4,#()! )(! $4(/(!
,3&%/,%! ()6,! $%&3#(1:6*.,! H*-+,)*0-!
A*)60%*.,! #*',/,! ,! #,! (+&#4.*0-! /(! #,!
-,+(',.*0-I7! *1$,.6&! (-! #,! $%&/4..*0-! /(!
(-(%'M,!A*/%:4#*.,!(6.<!!

=.6*64/()O! +,#&%,%! #,)! .&-)(.4(-.*,)!
*-()$(%,/,)! /(! #,! *-+,)*0-! /(! 4-,! ()$(.*(!
,$,%(-6(1(-6(! 6,-! *-)*'-*8*.,-6(7! #,!
*1$&%6,-.*,! /(#! .&-&.*1*(-6&! .*(-6M8*.&! 5!
/(#!(-8&@4(!'#&3,#!/(#!1(/*&!,13*(-6(< 

D<[!T,6(%*,#()!

• K%()(-6,.*0-!(-!K&U(%!$&*-67!/(#!
?L!SCT!/(!1,6(%*,#!/*/:.6*.&!/(!
"/4.,.*0-!=13*(-6,#<!

• T,6(%*,#()!/*+4#',6*+&)!/(#!
&%',-*)1&!/(!.4(-.,<!

J<[!P(.4(-.*,!/*/:.6*.,!

Q*(1$&O!ee!1*-46&)<!

Z<[!K%()(-6,.*0-!/(!#,!.,1$,>,!$&%!$,%6(!
/(#!$%&8()&%!

D<[!K%()(-6,.*0-!/(!K&U(%!$&*-6O!(#!
1(2*##0-!.(3%,7!4-,!()$(.*(!*-+,)&%,7!
*-)*)6*(-/&!(-!#&)!,)$(.6&)!1:)!()$(.M8*.&)!
/(!#,!$,%6*.*$,.*0-!.*4/,/,-,<!

J<[!L(3,6(!)&3%(!%()$&-),3*#*/,/!5!
$,%6*.*$,.*0-!.*4/,/,-,<!

]<[!S(1*6*%!,!#,!$:'*-,!U(3!/(!#,!?^"!$,%,!
*-8&%1,.*&-()!.&1$#(1(-6,%*,)<!

e<[!S(.,#.,%!#,!*1$&%6,-.*,!/(!#,!
*1$#*.,.*0-!.*4/,/,-,!(-!#&)!$%&3#(1,)!
'#&3,#()<!

G<[!='%,/(.*1*(-6&!5!/()$(/*/,< 

K,46,)!/*/:.6*.,)O!()6*14#,%!#,!.4%*&)*/,/!5!
#,!$,%6*.*$,.*0-!/(#!,#41-,/&!1(/*,-6(!
.&1(-6,%*&)!5!$%('4-6,)<!

<'()/)*+#!'-!7/.!@-%.&#/.!?'(7$/.!

?)$*5*'/'!1%&1(-.$/!

Z<[!C32(6*+&)!

C32(6*+&!'(-(%,#O 

L(),%%&##,%! #,! .,$,.*/,/! /(! $,%6*.*$,.*0-!
(-! #,! +*/,! )&.*,#7! .4#64%,#7! $&#M6*.,! 5!
(.&-01*.,!5!A,.(%!(8(.6*+&!)4!/(%(.A&!,!#,!
.*4/,/,-M,!/(1&.%:6*.,<!!

C32(6*+&)!/*/:.6*.&)O!

?&-.($6&)O!.&-&.(%!(#!1(2*##0-!.(3%,!5!)4!
$%&3#(1:6*.,!
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K%&.(/*1*(-6&)O!*-+(-6,%*,%!6&/,)!,@4(##,)!
,.6*+*/,/()!@4(!$4(/,-!8,+&%(.(%!#,!
/*)$(%)*0-!/(!#,!$#,',!

=.6*64/()O! ,/@4*%*%! )(-)*3*#*/,/! $&%! #,!
$%&3#(1:6*.,!/(!#,)!()$(.*()!*-+,)&%,)<!

D<[!T,6(%*,#() 

• K%()(-6,.*0-!(-!K&U(%!$&*-6!

• T,6(%*,#()!/*+4#',6*+&)!/(#!
&%',-*)1&!/(!.4(-.,!

• T4()6%,!!/(!.&-.A,)!/(!1(2*##0-!
.(3%,!

J<[!P(.4(-.*,!/*/:.6*.,!

Q*(1$&O!GF!1*-46&)!

Z<[!K%()(-6,.*0-!/(!#,!.,1$,>,!

D<[!K%()(-6,.*0-!/(!K&U(%!$&*-6O!(#!
1(2*##0-!.(3%,7!4-,!()$(.*(!*-+,)&%,7!
*-)*)6*(-/&!(-!#&)!,)$(.6&)!1:)!()$(.M8*.&)!
/(!#,!$,%6*.*$,.*0-!.*4/,/,-,<!

J<[!L(3,6(!)&3%(!%()$&-),3*#*/,/!5!
$,%6*.*$,.*0-!.*4/,/,-,<!

K,46,)! /*/:.6*.,)O! )(! $4(/(! $%&$&-(%! #,!
46*#*9,.*0-!/(#!T,6(%*,#!L*/:.6*.&!/(!$%*1(%!
.*.#&!/(!"PC!$&%!)(%!145!)4'(%(-6(7!,54/,%!
,! $%&84-/*9,%! (-! (#! 6(1,! 5! /(),%%&##,%!
/*+(%),)! /()6%(9,)! /*/:.6*.,)! 5! /(! 1,-(2&!
/(!*-8&%1,.*0-<!"#!$%&8()&%!$4(/(!#&.,#*9,%!
(-!*-6(%-(6!4-,!-&6*.*,!%(.*(-6(!(-!%(#,.*0-!
.&-!(#!1(2*##0-!.(3%,7!@4(!$4(/(!)(%+*%!/(!
1&6*+,.*0-! (! *-*.*,%! 4-! /(3,6(! @4(! )(!
$4(/(! ,#*1(-6,%! ,$&%6,-/&! *-8&%1,.*0-! ,!
$,%6*%! /(! #&)! 1,6(%*,#()! *-8&%1,6*+&)! 5!
/*/:.6*.&)!$%&$&%.*&-,/&)<!

!

!

!

!

!

!

d&6,O! ()6,! *-6(%+(-.*0-! $4(/(! )(%!
/(1,-/,/,! 6,-6&! $&%! 4-! $%&8()&%! .&1&!
$&%! #&)! ,#41-&)7! $(%&! 6,13*V-! $4(/(! )(%!
&8(%6,/,! $&%! (#! $%&$*&! &%',-*)1&! /(!
.4(-.,! ,! #&)! .(-6%&)! /(! (/4.,.*0-! /(! #,)!
K(%)&-,)!=/4#6,)!$4()!)(!6%,6,!/(!4-!6(1,!
/(! ,.64,#*/,/! 5! /(! 6%,).(-/(-.*,! )&.*&!
(.&-01*.,! (-! (#! @4(! ()! *1$&%6,-6(! #,!
$,%6*.*$,.*0-! .*4/,/,-,<! ")6(! )(.6&%! ()!
$&)*3#(1(-6(!(#!)(.6&%!(/4.,6*+&!(-!(#!@4(!
1(2&%! (-.,2,! ()6,! (-)(>,-9,! )&3%(! (#!
1(2*##0-! .(3%,7! 24-6&! .&-! 10/4#&)!
$%&8()*&-,#()!(-!1(/*&!,13*(-6(!5!'()6*0-!
/(#!,'4,<!

?#-3&! JN! 7/.! I*&I/7/.9! 7&! O7$*0&! -#!

*#5-.$*8/)*+#E!

Las “biobalas”. 

Las llamadas «biobalas» son una especie de 

cápsulas que incorporan una sustancia letal 

para el mejillón cebra. En principio, las pruebas 

de laboratorio que se han realizado apuntan a 

que son eficaces al atacar sólo a este molusco, 

de modo que sería un sistema seguro para el 

ecosistema. Y es que uno de los problemas 

radica en dar con un método de efecto 

controlado, letal para el mejillón cebra pero 

inocuo para el entorno acuático en el que se 

desenvuelve este bivalvo y en el que habitan 

otras especies. El concepto de biobalas se basa 

en la nutrición del mejillón, por filtración y en su 

capacidad por detectar substancias 

“sospechosas” en el agua, motivo por el que se 

cierra y deja de filtrar durante varias horas. La 

capsula de la biobala evita la detección de la 

substancia letal por el mejillón. Al ser absorbida, 

la capsula se disuelve y libera la sustancia letal 

en el sistema digestivo del mejillón, causando su 

muerte. Estas biobalas han de ser diminutas y 

también inocuas para otras especies. Este 

método está siendo investigado en Inglaterra 

(Universidad de Cambridge), pero todavía no es 

operacional. 
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