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N4! 1O$')*! B-!4$! 3-01)&(! 24-D*0&()+,-! -(! C&0/$*! EBCP! $3-D! )(*2'0$*)&(! B-! 4$!
D&,3-0*,0-!-*!B,!*- Q*-P!B,!4)30-!)/E0)/2!NARS!TUV;J;TUWWXJT;W;YP!!

$3-D!B-1!B$*-1!-*!B-1!D&(B)*)&(1!1)/)4$)0-1?!
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!
!
!
Z0-/)[0-!2B)*)&(!$&\*!JWWV!!
S&!021-032!9!NARS!TUV;J;TUWWXJT;W;Y!!
%&E]0)'G*!JWWV!;!LB)*)&(1!.&7&E*)D1!
%^;"MWW!%G-1-$,Q;S&02$>P!A,)11-!
_&,1!B0&)*1!021-0321!

.-E0&B,D*)&(P!/`/-!E$0*)-44-P!1&,1!+,-4+,-!C&0/- !

&,!1,0!+,-4+,-!1,EE&0*!+,-!D-!1&)*P!

N(*-0B)*-!1$(1!46$DD&0B!2D0)*!B-!462B)*-,0?!

N/E0)/2!-(!A,)11-? !
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!
#-!/&(B-!B-!4$!D&'()*)&(!-1*!E$11)&(($(*?!a4&01!+,-!4-1!
$D*)3)*21! D&'()*)3-1! 2*$)-(*! 4$0'-/-(*! 021-032-1! 5!
46G,/$)(!E$0!4-!E$112P!4-1!E0&'0[1!$D*,-41!-(!/$*)[0-!B-!
*-DG(&4&')-1! -*! B-! *G2&0)-1! E-0/-**-(*! B-! *0$(1C20-0!
7-$,D&,E! B-! D-1! $D*)3)*21! G,/$)(-1! 5! B-1! 1]1*[/-1!
$0*)C)D)-41!I!(&/70-,QP!7&(!/$0DG2P!*0[1!E-0C&0/$(*1?!
<$(1! 4$! B2/$0DG-! D&'()*)+,-P! B-,Q! / &,3-/-(*1!
D&/E42/-(*$)0-1! $EE$0$)11-(*P! &EE&121! -*! E&,0*$(*!!
$,11)!C$1D)($(*1!46,(!+,-!46$,*0-!?!<$(1!,(!1-(1P!46G,/$)(!
1-0*!B-!02C20-(D-P!B2C)()*!4-1!*bDG-1!5!02$4)1-0P!4-1!7,*1!5!
$**-)(B0-P! E$0C&)1! E&,0! 4-! 0-/E4$D-0P! -(! '2(20$4! E&,0!
46$11)1*-0!I! -*!B$(1! 46$,*0-!1-(1P!4$! /2*0)+,-!B23-4&EE2-!
B$(1! 4$! E021-(*-! *G2&0)-! c!d%A!eP! -*! 4$! 0)',-,0!
B6$($4]1-! -Q-0D2-! 1,0! 4-1! 1]1*[/-1! $0*)C)D)-41! E&,0! 4-1!
D&(1*0,)0-P! 4-1! B2E$((-0! -*! 4-1! $/24)&0-0! 16$3[0-(*!
02D)E0&+,-/-(*! ,*)4-1! E&,0! /)-,Q! D&(($f*0-! 4-1!
E0&E0)2*21!D&'()*)3-1!G,/$)(-1? !
%-*!&,30$'-!1-!B-1*)(-!5!,(!4$0'-!E,74)D!-*!E0)3)42')-!4$!
B)1D,11)&(!B-1!C&(B$/-(*$,Q!E4,*g*!+,-!4-1!1E2D)C)D)*21!
B6$1E-D*1!242/-(*$)0-1!&,!$EE4)D$*)C1!021-0321!5!B6$,*0-1!
D-0D4-1P!*-41!+,-!D&(C20-(D-1!1E2D)$4)12-1P!&,!F&,0($,Q!
1D)-(*)C)+,-1?!



! X!

#6&7F-D*)C! E0)(D)E$4! -1*! +,-! 4-! 4-D*-,0! &0B)($)0-!
8c!46G&((`*-! G&//- !e! B-! 4$! .-($)11$(D-@! E,)11-!
D&/E0-(B0-!-*!-QE4&)*-0!B$(1!1$!3)-!B-!*&,1!4-1!F&,01!4-1!
$EE&0*1! '2(20$,Q! B-! 4$! E021-(*-! *G2&0)-! -*! B-1!
D&//-(*$)0-1!C&0/,421?!h(!B-,Q)[/-!&7F-D*)C!D&(D-0( -!
,(!E,74)D!E4,1!0-1*0-)(*P!E-,!&,!E0&,!4)2!5!4$!D&'()*)+,-P!
-*!D&(1)1*-!5!F$4&((-0!B-!(&,3-44-1!E)1*-1!E&,0!$/24)&0-0!
4$! D&(D-E*)&(! -*! 4-! B23-4&EE-/-(*! B-1! 0&7&*1P! B-1!
1]1*[/-1!)(C&0/$*)+,-1!-*!B-1!1]1*[/-1!$,*&/$*)121!-(!
'2(20$4?!

!
!

:?;<?!<-11)/&>



! U!

!

)*(+,-"./0&-1., (

#6G,/$()*2! $! 23&4,2! -(! )(3-(*$(*! ,(-! 3$0)2*2! *&,F&,01!
D0&)11$(*-!B6&,*)41!-*!B-!/2*G&B-1?!%-4$!4,)!$!E-0/)1!B-!
D0&f*0-!-(!(&/70-P!B-!3)30-!E4,1!4&('*-/E1P!-*!B6-QE4&0-0!
,(-!E&0*)&(!*&,F&,01!E4,1!'0$(B-!B,!/&(B-? !
ADG2/$*)+,-/-(*P! -*! E-(B$(*! 4&('*- /E1P! B-,Q! 1&0*-1!
B-! E0&'0[1! 1-! 1&(*! C$)*1! B-! C$i&(! 4$0'-/-(*!
)(B2E-(B$(*-P! *&,DG$(*! B$(1! ,(! D$1! 4-! /&(B-!
)//$*20)-4!B-1! )B2-1P! -*!B$(1!46$,*0-!D$1!4-! /&(B-!B-1!
&7F-*1!EG]1)+,-1?!A-,41!4-1!G,/$)(1!1-/74$)-(*!$3&)0!4$!
C$D,4*2! B62*$74)0! ,(! 4)-(! -(*0-! D-1! B-,Q! /&(B-1P!
(&*$//-(*! E$0! 4-! 4$('$'-! &0$4P! 462D0)*,0-! -*! 4-! B-11)(P!
3&)0-!4$!1D,4E*,0-!-*!46$0DG)*-D*,0-?!
<,0$(*! 4-! 3)('*)[/-! 1)[D4-P! 4$! 023&4,*)&(! B-1!
D&//,()D$*)&(1! 5! 4&(',-! B)1*$(D-! 16-1*! $DD&/E$'(2-!
B-! 4$! C&0/$4)1$*)&(! B6,(-! E0-/)[0-! $0*)D,4$*)&(! -(*0-!
/& (B-! EG]1)+,-! -*! /&(B-! )//$*20)-4 !9! 46)(C&0/$*)&(?! N4!
2*$)*! -11-(*)-4! B62*$74)0! ,(-! D&00-1E&(B$(D-! E02D)1-!
-(*0-! 46)B2-! 5! D&//,()+,-0! -*! 46&7F-*! EG]1)+,-! 1-03$(*!
B-!1,EE&0*!$,!/-11$'-P!-*!D-4$!$!2*2!C$)*?!
a,F&,0B6G,)!,(-!(&,3-44-!2*$E-!16&,30-!B-3$(*!(&,1P! &j!
B-1!1]1*[/-1!$0*)C)D)-41!E-,3-(*! (&(!1-,4-/-(*!E$11-0P!
1&,3-(*!$3-D!,(-!'0$(B-!C$D)4)*2P!B,!/&(B-!EG]1)+,-!$,!
/&(B-!B-1!)B2-1P!-*!02D)E0&+,-/-(* !I!/$)1!-(!E4,1!)4!-1*!
/`/-!E&11)74-!E&,0!B-!*-41!1]1*[/-1!B-!*0$)*-0!E$0!-,Q ;
/`/-1! B-1! )B2-1 !I! B-! *)0-0! B-1!D&(D4,1)&(1P! B6)(B,)0-!
B-1! E02D2B-(*1P! B6$71*0$)0-! &,! $,! D&(*0$)0-! B-!
D&(D02*)1-0?!N4!16$')*!)D)!B,!B&/$)(-!B-!4$!D&'()*)+,-P!D6-1*!



! V!

5! B)0-! B-! 4$! E0)1-! -(! DG$0'-! $,*&/$*)12-! B-1! $D*)3)*21!
D&'()*)3-1! *0$B)*)&((-44-/-(*! *]E)+,-/-(*P! 3&)0-!
-QD4,1)3-/-(*P!021-032-1!5!46G,/$)(?!!
Z&,0!E0&'0-11-0!-(!D&'()*)+,-P!)4!-1*!&EE&0*,(!B6]!B2C)()0!
B-! C$i&(! 0)'&,0-,1-! 4-1! D&(D-E*1! -11-(*)-41P! $)(1)! +,-!
B6]! D&(1$D0-0! ,(! 1]1*[/-! B-! /-1,0-P! ,(-! /2*0)+,-!
$EE0&E0)2-?! %6-1*! D-! +,6$EE&0*-! 4$! E021-(*-! *G2&0)-P!
)(*)*,42-! c!d%A!eP! )()*)$4-1! B-1! *-0/-1! c !d&B-4! C&0!
%&'()*)3- !!AD)-(D-1!e?!d%A!1-!E021-(*-!)D)!-(!E4,1)-,01!
1-D*)&(1!I!4$!D&/E02G-(1)&(!B-30$)*! `*0-!C$D)4)*2-!E$0! ,(!
1,03&4! )()*)$4! B-1! '0$(B-1!2*$E-1!B,!B23-4&EE-/-(*! B-!
D-**-! *G2&0)-!I! E,)1! 4-1! D$0$D*20)1*)+,-1! E0)(D)E$4-1! B,!
/ &B[4-! 16-1+,)11-(*P! -*! -(C)(P! B-! C$i&(! E0&'0-11)3-! -*!
1*0,D*,02-P! DG$D,(! B-1! D&(D-E*1! E0)(D)E$,Q! -1*! $7&0B2!
E02D)12/-(*?!
d$)1! $3$(*! B-! B27&,DG-0! 1,0! 4-1! 3$1*-1! E4$)(-1! B-! 4$!
D&'()*)+,-P! )4! -1*! (2D-11$)0-! B-! E$11-0! B-,Q! D&41!
D4$11)+,-1P! D,0)-,1-/-(*! 7-$,D&, E! E4,1! B)CC)D)4-1! 5!
C0$(DG)0! +,6)4! /-! 4-! 1-/74$)*! $! E0)&0)?! <-! (&/70-,1-1!
B)1D,11)&(1! $3-D! B-1! )(*-04&D,*-,01! 3$0)21! /6&(*!
D&(3$)(D,! +,-! B-! 7)-(! E$11-0! D-1! D&41! E02$4$74-1!
16$3[0-!,(-!D&(B)*)&(!(2D-11$)0-!E&,0!-(1,)*-!$EE02D)-0!
$3-D! D&(C&0*! -*! 1$(1! 021-03-! 4-! E$]1$'-! (&,3-$,!
E0&E&12?! :-! /6$EE0`*-! B&(D! 5! $DD&/E$'(-0! 4-! 4-D*-,0!
+,)! 4-! 1&,G$)*-! 1,0! 4-1! *-00$)(1! 1-(121! D&((,1P! 3&)0-!
$0DG)D&((,1P!B-!46)(C&0/$*)&(!-*!B,!/&B[4-?!!
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!

2*(3'""%1,4(&.,,04 (5(

#6-QE20)-(D-! /&(*0-! +,-! 4$! E4,E$0*! B-1! '-(1! (-!
D&(($)11-(*! E$1! 7)-(! 4-1! D&(D-E*1! c!B6)(C&0/$*)&(!e! -*!
B-! c !/&B[4- !eP! E&,0*$(*! 2*$74)1! -*! /`/-! D4$11)+,-1P!
B-E,)1!B-1!B2D-(()-1!3&)0-!B-1! /)442($)0-1?!N4! -1*!B&(D!
,*)4-!)D)!B-!0-3)1)*-0!D-1!(&*)&(1?!!
%-! 1-0$! -(1,)*-! -(! 16$EE,]$(*! 1,0! D-1! (&*)&(1!
D4$11)+,-1P!+,-!4-1!(&,3-$,Q!D&(D-E*1!B-!4$!D&'()*)+,-!
E&,00&(*!1-!B2C)()0?!!
S&*&(1! +,-! D-0*$)(-1! (&*)&(1! /-(*)&((2-1! D) ;B-11&,1!
B&)3-(*! 1-! D&/E0-(B0-! B-! C$i&(! )(*,)*)3-! $,! E0-/)-0!
E$11$'-P! -*!E&,00&(*!23-(*,-44-/-(*! `*0-!0-3)1)*2-1!E$0!
4$!1,)*-P!4&01+,-!4-1!B2C)()*)&(1!C&0/-44-1!E0&E&12-1!E4,1!
7$1!$,0&(*!2*2!3,-1?!L(!'2(20$4P!)4!(-!C$,*!E$1!16$**-(B0-!
5! B-! *&*$4-1! )(D&/E$*)7)4)*21P! /$)1! E4,*g*! 5! ,(-! ,*)4-!
E02D)1)&(! E0&'0-11)3-/-(*! '$'(2-! E&,0! 4$! E4,E$0*! B-1!
D$1P!B-/-,021!*0&E!C4&,1!-*!$/7)',1!B$(1!4-1!$EE0&DG-1!
*0$B)*)&((-44-1?!

!" #$%&'()*+,-.'*( $
"#$%&%'%(&)*!
#6)(C&0/$*)&(P!D6-1*!D-!+,)!E-0/-*!$,!1]1*[/-!D&'()*)C!+,)!
4$! 0-i&)*! 8%A@P! B-! 1-! D02-0! -*! B-! /-**0-! 5! F&,0! 4$!
0-E021-(*$*)&(!+,6)4!1-!C$)*!B6,(!D-0*$)(!B&/$)(-!D&'()*)CP!
1&(! /&B[4-! $B! G&D?! <-! C$i&(! )(*,)*)3-! &(! E&,00$)*! B)0-!
+, -!46)(C&0/$*)&(!C&0/-!46&E)()&(?!
#6)(C&0/$*)&(! -1*! D&(3&]2-! E$0! B-1! /-11$'-1?! L*! 4$!
+,$(*)*2!B6)(C&0/$*)&(!D&(*-(,-!B$(1!,(!/-11$'-!$!2*2!



! "W!

B2C)()-! D&//-! D&00-1E&(B$(*! 5! ,(-! E0&7$7)4)*2?!
#6-11-(*)-4! -1*! 4)2! 5! 46$**-(*-! +,6$! 4-! 02D-E*-,0! B,!
/-11$'-!+,)!$00)3- ?!
#&01+,-! 4-! /-11$'-! -1*! E$0C$)*-/-(*! E023)1)74-P! 4$!
+,$(*)*2!B6)(C&0/$*)&(!-1*!(,44-?!a4&01!+,-!1)!4-!/-11$'-!
-1*! *0[1! )($**-(B,P! D6-1*! ,(-! '0$(B-! +,$(*)*2!
B6)(C&0/$*)&(!+,-!46&(!0-i&)*?!
#$! C&(D*)&(! C&(B$/-(*$4-! B2C)()11$(*! 4$! +,$(*)*2!
B6)(C&0/$*)&(! D&(*-(,-! B$(1! ,(! /-11$'-P! kP! 0-/&(*-!
$,Q!$((2-1!YW!B,!3)('*)[/-!1)[D4-!-*!-1*!B,-!5!%4$,B-!
AG$((&(?!
h(! /-11$'-! *&*$4-/-(*! E023)1)74-! (6$EE&0*-! E$1!
B6)(C&0/$*)&(?! a,! D&(*0$)0-P! ,(! /-11$'-! *0[1! )($**-(B,!
1,0E0-(B?! h(-! C$)74-! E0&7$7)4)*2! D&00-1E&(B! -(! C$)*! 5!
7-$,D &,E! B6)(C&0/$*)&(?! #$! C&(D*)&(! /$*G2/$*)+,-! +,)!
0-(B!D&/E*-!B,!EG2(&/[(-P!D6-1*!B6$7&0B!46)(3-01-!B-!4$!
E0&7$7)4)*2!B6&DD,00-(D-!B,!/-11$'-" !9!!

kl!C8"HE@!
L(! E4,1! B-! D-4$P! )4! 1-/74-! F,B)D)-,Q! +,-! 1)! E4,1)-,01!
/-11$'-1! $00)3-(*P! 4-,01! +,$(*)*21! B6)(C&0/$*)&(!
0-1E-D*)3-1! 16$BB)*)&((-(*?! m0! 1)! 46&(! -(! 0-1*-! $,Q!
E0&7$7)4)*21P! 46&E20$*-,0! $B2+,$*! -1*! 4-! E0&B,)*!9! E$0!
-Q-/E4-! 1)! B-,Q! 1)'($,Q! )(B2E-(B$(*1! &(*! ,(-!
E0&7$7)4)*2!)(B)3)B,-44-!B6&DD,00-(D-!!B-! ,(!1,0!*0&)1!8,(!
*)-01@P!D6-1*!,(!1,0! (-,C!+,)! -QE0)/-0$!4-1!DG$(D-1!E&,0!
+,-! D-1! B-,Q! /-11$'-1! 1-! E0&B,)1-(*! 1)/,4*$(2/-(*?!

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
" ! #$! B2C)()*)&(! C&(B$/-(*$4-! -1*! C&0/,42-P! D&//-! )D)P! E&,0! 4-!
D$1!B-!/-11$'-1!B)1D0-*1!82(,/20$74-1@?!d$)1!-(!C$)*!D-D)!(6-1*!
E$1! 30$)/- (*! ,(-! 4)/)*$*)&(! D$0! B-1! E$11-0-44-1! -Q)1*-(*! E&,0!
462*-(B0-!5!B6$,*0-1!D$1P!*-41!(&*$//-(*!4-1!1)'($,Q!D&(*)(,1!?!



! "" !

Z&,0!E&,3&)0!D&(*)(,-0!B6,*)4)1-0!4$!1)/E4-!$BB)*)&(P!)4!C$,*!
$,!E02$4$74-!E$11-0!E$0!4-1!4&'$0)*G/-1J!9!

! !!!!!n7)*o! 8"@!
#6,()*2! B$(1! 4-! D$1! B-! 462+,$*)&(! "P! D6-1*! 4-! c!R)*!eP!
D&(*0$D*)&(! B-! c!RN($0]! B)')_!e! 0$EE-4$(*! +,-! 4-!
4&'$0)*G/-! ,*)4)12! B$(1! D-**-! 2+,$*)&(! $! E&,0! 7$1-! 4-!
(&/70-!J! DC?!(&*-K?!
m(!0-/$0+,-!$,!E$11$'-!+,-!4$!C&0/,4-!B&((-!7)-(!,(-!
+,$(*)*2!B6)(C&0/$*)&(!(,44-!8>20&!7)*@!E&,0!4-!D$1!B,!
/-11$'-!*&*$4-/-(*! E023)1)74-!8E0&7$7)4)*2!2'$4-!5!,(@?!

 
+%,-.!/!01%&$(234'%(&?!#6)(C&0/$*)&(P!D&(3&]2-!E$0!B-1!
/-11$'-1P! E-0/-*! $,! 02D-E*-,0! B-! C&0/-0! 1&(!
&E)()&(P! 1&(! /&B[4-! )(*-0(-P! 1$! 0-E021-(*$*)&(!
1DG2/$*)+,-!8B6,(!D-0*$)(!B&/$)(-@!B,!/&(B-!02-4? !

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!

J! Z&,0! $EE0&DG-0! B-! C$i&(! )(*,)*)3-! 4$! +,$(*)*2! B6)(C&0/$*)&(!
D&(*-(,-!B$(1!,(!/-11$'-P!)4!D&(3)-(*!B-!D&/E*-0!D&/7)-(!B-!
>20&1! 1)'()C)D$*)C1! 1-! *0&,3-(*! B$(1! 4-! (&/70-! -QE0)/$(*! 4$!
E0&7$7)4)*2!B6&DD,00-(D-!B,!/-11$'-?!p&)0!$,11)!46$((-Q-!%?!
K!L(! *G2&0)-P!4-1!4&'$0)*G/-1! -(!7$1-! "W! -*! -(!7$1-!c !- !e!&(*!
$,11)! 2*2! ,*)4)121P! D&(B,)1$(*! B[1! 4&01! $,Q! ,()*21! c!B)*!e! -*!
c!()*!e?!d$)1!-(!E0$*)+,-!D-1! 3$0)$(*-1!(-!1-!02E$(B-(*!E$1? !

!  
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! "J !

5(336&'4%26) !
#$! B2C)()*)&(! D4$11)+,-! B-! 46)(C&0/$*)&(! $! C$)*! 1-1!
E0-,3-1P! -*! )4! -1*! (,44-/-(*! +,-1*)&(! )D)! B-! 4$! /&B)C)-0?!
S2$(/&)(1P! 3&)0-! $,! D&(*0$)0-P! )4! D&(3)-(*! B-! 7)-(!
D&/E0-(B0-! B-,Q! B-! 1-1! E0&E0)2*21! -11-(*)-44-19! 1-1!
D$0$D*[0-1!E20)11$74-!-*!1,7F-D*)C?!
/01*+2,3$ #$ 4$ %&'()*+,-.'*($ 35.$ '(5.-(.-(1,3(.$
61+'55-783$
7268969! #62+,$*)&(! "! B2C)()*! 4$! +,$(*)*2! B6)(C&0/$*)&(!
D&(3&]2-!E$0!,(!/-11$'-!1,0!4$!7$1-!B-!1$!E0&7$7)4)*2!
B6&DD,00-(D-P! *-44-! +,6-1*)/2-!494&'! 2#:6;'%(&! E$0! 4-!
02D-E*-,0?! m0! 4-! /-11$'-! $!E02D)12/-(*! E&,0! C&(D*)&(P!
-*! B&(D! *]E)+,-/-(*! E&,0! -CC-*P! B-! /&B)C)-0! D-**-!
E0&7$7)4)*2?!a!02D-E*)&(P!D-!+,)!(62*$)*!$,E$0$3$(*!+,6,(-!
E0&7$7)4)*2!E&,0!4-!02D-E*-,0!1-!*0$(1C&0/-!B21&0/$)1!-(!
D-0*)*,B-?! #$! E0&7$7)4)*2!4! ;()'62%(2%! B,! /-11$'-! 0-i,!
3$,*! c !" !e?! #62+,$*)&(! "! B&((-! >20&! 7)*! B$(1! D-1!
(&,3-44-1! D)0D&(1*$(D-1?! #-! /-11$'-! -1*! B21&0/$)1!
D&((,!-*!(-!D&(*)-(*!E4,1!B6)(C&0/$*)&(?!!
"%):8))%(&9!
%&(1)B20&(1P! 5! *)*0-! B6-Q-/E4-P! ,(! B&/$)(-! D&'()*)C!
D&00-1E&(B$(*!5!,(!1-,4!4$(D-0P!$42$*&)0-P!B6,(-!E)[D-!5!
c!E)4-! &,! C$D-!e?! a3$(*! 02D-E*)&(P! B-,Q! /-11$'-1! 1&(*!
E&11)74-1!8E)4-P!-*!C$D-@?!N41!1&(*!G$7)*,-44-/-(*!$**-(B,1!
$3-DP! E&,0! DG$D,(P! ,(-! E0&7$7)4)*2! B-! q?! aE0[1!
02D-E*)&(! B,! /-11$'-! E$0! D&(*0-! 4-1! E0&7$7)4)*21! 1-!
/&B)C)-(*P! 4$! E0&7$7)4)*2! B-! 46,(! B-1! /-11$'-1! 8E$0!
-Q-/E4-! rE)4-r@! B-3-($(*! 0-1E-D*)3-/-(*! "P! -*! E&,0!
46$,*0-!W?!Z&,0!D-!4$(D-0! ,()+,-P!)4!-1*! )(,*)4-!B-!02E2*-0!
4-! /-11$'-?! #62+,$*)&(! "! B&((-! -CC-D*)3-/-(*! ,(-!
+,$(*)*2!B6)(C&0/$*)&(!3$4$(*!"!7)*!E&,0!4-!/-11$'-!)()*)$4P!
E,)1!W!7)*!E&,0!*&,*-1!1-1!02E2*)*)&(1!23-(*,-44-1?!!



! "K!

N4!-1*!)/E&0*$(*!B-!7)-(!D&/E0-(B0-!D-**-!E$0*)D,4$0)*2!B-!
46)(C&0/$*)&(P!D$0!D-4$!*0$(DG-!E$0!0$EE&0*!5!46-QE20)-(D-!
+,-!46&(!$!B-1!$,*0-1!,()*21!B-!/-1,0-P!B$(1!4-!/&(B-!
EG]1)+,- !9!02E2*-0!,(-!-1*)/$*)&(!B-!E&)B1P!B-!4&(',-,0P!
&,! B-! *-/E1! B&((-! -(! E0)(D )E-! *&,F&,01! 4-! /`/-!
021,4*$*P! -(! s)4&1P! /[*0-1! &,! 1-D&(B-1?! .2E2*-0! ,(!
/`/-! /-11$'-! B$(1! 4-1! /`/-1! D)0D&(1*$(D-1!
(6$EE&0*-! E$0! D&(*0-! E4,1! $,D,(-! )(C&0/$*)&(!
$BB)*)&((-44-!I!W!7)*!E&,0!4-1!/-11$'-1!02E2*21?!
p&)D)! +,-4+,-1! -Q-/E4-1! )(C&0/-41! &j! 4-! D$0$D*[0-!
3$0)$74-!$,!D&,01!B,!*-/E1!B-!46)(C&0/$*)&(!F&,-!,(!0g4-!
E$0*)D,4)[0-/-(*!/$()C-1*-9 !

;! L(!E0$*)+,-P!&(!(-!4)*!-(!E0)(D)E-!E$1!B-,Q!C&)1!4-!
/`/-!F&,0($4?! !

;! N4! -1*! '2(20$4-/-(*! /$43-(,! B-! 02324-0! 4$! C)(! B,!
C)4/!5!1-1!$/)1!$4&01!+,6)41!16$EE0`*-(*!F,1*-/-(*!5!
$44-0!4-!3&)0?!!

;! N4! -1*! B)CC)D)4-! B-! E4$()C)-0! D&44-D*)3-/-(*! ,(-!
1,0E0)1-!E&,0!,(!*)-01?!

;! #-1! &E20$*)&(1! -(! 7&,01-! 1&(*! )(*-0B)*-1! $,Q!
)(1)B-01?!

/01*+2,3$ !$ 4$ %&'()*+,-.'*($ 35.$ 3553(.'3883,3(.$
597:3;.'<3 $
726896*! #$! +,$(*)*2! B6)(C&0/$*)&(! B6,(! /-11$'- ! -1*!!
B&((2-! E$0! 462+,$*)&(! "?! m(! ]! &71-03-!+,6-44-!1-! 7$1-!
1,0! 4$! E0&7$7)4)*2! B6&DD,00-(D-! *-44-! +,-! E-0i,-! E$0! 4-!
02D-E*-,0?! #6)(C&0/$*)&(! $! B&(D! ,(! D$0$D*[0-!
-11-(*)-44-/-(*!1,7F-D*)C?!
"%):8))%(&!*!
#-!D$0$D*[0-!&7F-D*)C!B-1!/-11$'-1!0-i,1!-1*!(,44-/-(*!
'$0$(*)!E$0!462+,$*)&(! B-! 7$1-?! N(*,)*)3-/-(*!D-E-(B$(*!



! "M!

4-1! '-(1!&(*!*-(B$(D-!5!D0&)0-!5!4-,0!D$0$D*[0-!&7F-D*)CP!
(&*$//-(*!E&,0!4-1!B-,Q!0$)1&(1!+,)!1,)3-(* !9!

;! <$(1! 4-1! B&/$)(-1! *-DG()+,-1! 1)/E4-1P! *-41! +,-!
D-,Q! &j! 4$! *G2&0)-! B-! 46)(C&0/$*)&(! 16-1*! B6$7&0B!
B23-4&EE2-P! 4-1! /&B[4-1! 1&(*! 1*$(B$0B)121P!
B2C)()1! B-! C$i&(! 0)')B-P! -(! D&(C&0/)*2! E&,0! 4-1!
2/-**-,01! -*! 4-1! 02D-E*-,01P! B$(1! 4-! D$B0-! B-!
1]1*[/-1!D&G20-(*1? !

;!L(!'2(20$4!4-1!/-/70-1!B6,(!'0&,E-!&(*!32D,!B-1!
-QE20)-(D-1! -(! '0$(B-!E$0*)-! 1)/)4$)0-! -*! *-(B -(*!
B&(D! 5! B23-4&EE-0! ,(-! D-0*$)(-! ,()C&0/)*2! B-!
4-,01!/&B[4-1!0-1E-D*)C1?!!

L*! E&,0*$(*! ,(! /`/-! /-11$'-! E-,*! $3&)0! $,*$(*! B-!
E0&7$7)4)*21!B)CC20-(*-1!+,6)4!]!$!B-!02D-E*-,01!B)CC20-(*1?!
Z$0! -Q-/E4-! B$(1! 4-! B&/$)(-! B,! 4$(D-0! B-! E)[D-P!
D&(1)B20&(1! B-,Q! 02D-E*-,01! *0[1! B)CC20-(*1?! #6,(!
$11&D)-! *]E)+,-/-(*P! D&//-! E4,1! G$,*P! $! E0)&0)P! 4$!
E0&7$7)4)*2!B-!q!5!462*$*!E)4-?!Z$0!D&(*0-!4-!B-,Q)[/-!-1*!
,(!E4$)1$(*)(!+,)!$!C&,0()!4$!E)[D-P!E)[D-!1E2D)$4-!C0$EE2-!
B-1! B-,Q! Dg*21! B-! 462*$*! c!E)4-!e?! Z&,0! D-! B-0()-0P! 4$!
E0&7$7)4)*2!B6,(! /-11$'-!c !E)4-!e! -1*!B2F5!$!E0)&0)!B-! "P!
"WWt?! <[1! 4&01! 4-! /-11$'-! 8c !E)4-!e@! $EE&0*-! "! 7)*!
B6)(C&0/$*)&(!$,!E0-/)-0!&71-03$*-,0P!-*!W!7)*!$,!1-D&(B?!
N4!-1*!,*)4-!B-!7)-(!3&)0!4-!0g4-!D0,D)$4!B,!02D-E*-,0?!d`/-!
1)! 1&,3-(*! -(!E0$*)+,-! 46)(C&0/$*)&(!$! ,(!D$0$D*[0-! *0[1!
&7F-D*)CP!E$0! -Q-/E4-!4&01+,6-44-!D&(D-0(-! 4-1! ,()*21!B-!
/-1,0-! -*! 4-1! &7F-*1! *0[1! D&,0$(*1P! )4! -Q)1*-! *&,*! ,(!
1E-D*0-!B-!1)*,$*)&(1P!$44$(*!5!46$,*0-! -Q*0`/-!F,1+,6$,Q!
&7F-*1!B6$0*!B)*!/&B-0(-P!3&)0-!$,Q!*-1*1!B-!.&01DG$DG?!



! "Y!

!"!$%-$(*.'*($=3$,*=283 $
"#$%&%'%(&)*!
h(! /&B[4-P! D6-1*! '2(20$4-/-(*! ,(-! 0-E021-(*$*)&(!
1)/E4)C)2-! B-! 4$! 02$4)*2!I! *]E)+,-/-(*! 24$7&02-! E&,0!
$**-)(B0-!,(!D-0*$)(!7,*?!Z$0C&)1P!4$!D&00-1E&(B$(D-!$3-D!
4$! 02$4)*2! (6-1*! E$1! 0-DG-0DG2-! -*! )4! 16$')*! $4&01P! E$0!
-Q*-(1)&(P! B-! 4$! 0-E021-(*$*)&(! B6$,*0-1! /&(B-1P!
3)0*,-41?!
#$!D&00-1E&(B$(D-!-(*0-!/&B[4-!-*!02$4)*2!1&,1;F$D-(*-P!
B2C)()*!4$!(&*)&(!B-!1-(1?!
<$(1! 4$! /-1,0-! &j! ,(! /&B[4-! E-0/-*! B6$**-)(B0-! ,(!
D-0*$)(!7,*P!)4!E-,*!1-!+,$4)C)-0!B-!7&(!E&,0!D-!7,*?!
/01*+2,3$ >$ 4$%&'()*+,-.'*($ +3?9'3+.$ 8-$ (*.'*($ =3$
,*=283 $
726896*!#$!B2C)()*)&(! /`/-!B-!46)(C&0/$*)&(!0-+,)-0*!4-1!
(&*)&(1! B-! /-11$'-81@! -*! B-! E0&7$7)4)*281@! $11&D)2-1P!
-1*)/2-1! B-! C$i&(! +,$(*)C)2-! B$(1! ,(-! 0-E021-(*$*)&(!
E0&E0-! $,! 02D-E*-,0! 8DC?! 2+,$*)&(! "@?! %-*! -(1-/74-!
B6242/-(*1! 8/-11$'-1P! E0&7$7)4)*21P! 0-E021-(*$*)&(!
E0&E0-@!D&(1*)*,-(*!B-!C$D*&!,(!/&B[4-!8DC?!C)',0-!"@?!!
"%):8))%(&!*!#$!*-(*$*)&(!-1*!D&(1*$(*-!E&,0!46G&//-!B-!
3&,4&)0! 2*$74)0! ,(! E&(*! B)0-D*! -(*0-! /&(B-! D&'()*)C! -*!
02$4)*2?! d$)1! D6-1*! E0$*)+,-/-(*! )/E&11)74-?! <-1!
EG)4&1&EG-1!$,11)!D24[70-1!+,-!A&D0$*-P!u$(*!&,!^-'-4!
1&(*! E$0*)D,4)[0-/-(*! 0-E021-(*$*)C1! B6-CC&0*1! C$)*1! E&,0!
C&0/$4)1-0!D-**-!E0&742/$*)+,-!-*!E0&E&1-0!B-1!1&4,*)&(1?!
A&D0$*-!-1*!D&(*0$)(*!B-!D&(1*$*-0!+,-!4$!E&0*2-!B-!(&*0-!
E-0D-E*)&(! 1-! 4)/)*-! *]E)+,-/-(*! $,Q! 0-C4-*1! 1,0! 4$!
D$3-0(- !I! u$(*! E&1*,4-! 46-Q)1*-(D-! B-! D$*2'&0)-1!B2F5!
2*$74)-1! E&,0! 46-1E0)*! G,/$)(! -(! E02$4$74-! 5! *&,*-!
E-0D-E*)&(I! -*! E&,0! ^-'-4! 46)/E&0*$(D-! B-1!
0-E021-(*$*)&(1!-1*!*-44-!+,-!D-44-1;D)!C&(*!46-11-(*)-4!B-!



! "X!

(&*0-! /&(B-P! $44$(*! F,1+,65! 2D4)E1-0! 4$! 02$4)*2P! B&(*! &(!
E-,*!/`/-!5!46-Q*0`/-!B&,*-0!B-!46-Q)1*-(D-? !
<$(1!(&*0-!$EE0&DG-!2'$4-/-(*P!&(!1&,G$)*-0$)*!E&,3&)0!
$EE4)+,-0! 4$! /2*0)+,-! B-! 46)(C&0/$*)&(! B)0-D*-/-(*! 5! 4$!
02$4)*2P! /$)1!D-4$! -1*! )/E&11)74-?! S&,1! 0-3)-(B0&(1! 1,0!
D-!E&)(*!E$0!4$!1,)*-P!B$(1!4$!B)1D,11)&(!B,!*G2&0[/-!M?!
%&(*-(*&(1 ;(&,1! E&,0! 46)(1*$(*! B-! 3)30-! $3-D! 4-!
*G2&0[/-!K?!!
/01*+2,3$@$4$A*95$+153+<3$=&9($79.$-..3'(.$=3$)-B*($
5','8-'+3C$83$,*=283$6+1)1+1C$;&35.$83$6895$)-9D$
726896*! #$! +,$4)*2! -11-(*)-44-! $**-(B,-! B6,(! /&B[4-P!
D6-1*! +,6)4! E-0/-**-! B6$**-)(B0-! ,(! D-0*$)(! 7,*?! <$(1! D-!
1-(1P! )4! -1*!7&(?! m0! 1)! 4-! 7,*!E-,*! `*0-! $**-)(*!B-! C$i&(!
1)/)4$)0-! 5! 46$)B-! B6,(! /&B[4-! E4,1! 1)/E4-P! D6-1*! 5! B)0-!
$3-D! ,(! /&B[4-! +,-! 46&(! E-,*! B2D0)0-! $3-D! /&)(1!
B6)(C&0/$*)&(P! 4-! /&B[4-! -1*! '2(20$4-/-(*! D&(1)B202!
D&//-! E02C20$74-?! Z&,0! 1-! 1)/E4)C)-0P! 4-! /&B[4-! B&)*!
)'(&0-0! D-0*$)(1! $1E-D*1P! B-3-()0! B&(D! /&)(1! D&/E4-*!
E$0! 0$EE&0*! 5! 4$! 02$4)*2?! L*! 1)! ,(! /&B[4-! -1*! E4,1!
)(D&/E4-*P! )4! -1*!E4,1!C$,Q?!a)(1)P!1&,1!021-03-!B6,(! 7,*!
$**-)(*!B-!C$i&(!1)/)4$)0-P!4-!/&B[4-!E02C202!D6-1*!4-!E4,1!
C$,Q?!
"%):8))%(&!*!
N4! -1*! D4$11)+,-! B-! B)0-! +,6)4! C$,*! C$)0-! 1)/E4-! 8DC?!
(&*$//-(*! 4$! c !4&)! B-! E$0D)/&()-!eP! &,! c!4$! 4&)!
B6mDD$/e@!-*!D-4$!D6-1*!1$(1!B&,*-! ,(-!+,$4)*2!E&,0!,(!
/&B[4-?! d$)1! B$(1! D-**-! C&0/,4$*)&(P! &(! &DD,4*-!
D&/7)-(! &(! 16$71*0$)*! B-! 4$! 02$4)*2?! L)(1*-)(! $3-D! 1&(!
$EG&0)1/-!c!)4!C$,*!C$)0-!1)/E4-P!/$)1!E$1!E4,1!e!4[3-!,(!
E-,!4-!3&)4-!1,0!4-!0)1+,-!5!*0&E!16$71*0$)0-!B-!4$!02$4)*2?!
#$!B)CC)D,4*2!D0&f*!1)!E4,1)-,01!&7F-D*)C1!1&(*!D&(1)B2021!9!
,(! /& B[4-! F,B)D)-,1-/-(*! 1)/E4-! E&,0! ,(! 7,*P! 16$3[0-!



! "U!

*0&E! 1)/E4-! E&,0! ,(! $,*0-! 7,*?! d$4G-,0-,1-/-(*! B$(1!
*&,1!4-1!D$1P!D-0*$)(1!242/-(*1!B-!4$!02$4)*2!162D4)E1-(*P!
-*! B&(D! D&//-! v-&0'-! R&Q! 4-! C&0/,4- !9! c!_&,1! 4-1!
/&B[4-1! 1&(*! C$,Q!I! D-0*$)(1! 1&(*! ,*)4-1!e?! #-! E021-(*!
*G2&0[/-P!-*!B-!C$i&(!E4,1!'2(20$4-P!4$!B2/$0DG-!3)1$(*!
,(-! 23$4,$*)&(! +,$(*)*$*)3-! B-1! '0$(B-,01! D&'()*)3-1!
E&,11-(*! -(D&0-! D-**-! $CC)0/$*)&(! E4,1! 4&)(!?! L(!
1,71*$(D-!&,)P!&(!E-,*!$CC)0/-0!+,6)4!E-,*!]!$3&)0!B-!46,*)4-!
&,! B,! 7&(! 5! C$)0-! 1)/E4-P! /$)1! )4! C$,*! $,11)! 3&)0! +,6-(!
*-0/-1! B-! D&00-1E&(B$(D-!5!4$! 02$4)*2P! /&B24)1-0! 0-1*-!
*&,F&,01!-Q*0$&0B)($)0-/-(*!4$D,($)0-?!
m(!B)*!E$0C&)1!+,6,(-!+,$4)*2!1E2D)C)+,-!B-!46-QE-0*P!D6-1*!
+,6)4! 1$)*! C&D$4)1-0! 1&(! $**-(*)&(! B-! C$i&(! *0[1! 124-D*)3-!
1,0! 4-1!B)/-(1)& (1!D0)*)+,-1!B,! B&/$)(-P! 1$DG$(*! $)(1)!
)'(&0-0! *&,1!4-1!$,*0-1!$1E-D*1P!+,)!0-(B-(*!4$!1)*,$*)&(!
D&(C,1-!E&,0!4-!B27,*$(*?!
h(-! -00-,0! D&//,(-! D6-1*! B-! E-(1-0! +,6,(! /&B[4-!
$,0$)*! B-1! +,$4)*21! B-! 320)*2! -*! B-! D$E$D)*2! B-!
0-E021-(*$*)&(! 5! 4$! C&)1! D&/E$D*-! -*!-QG$,1*)3-! B-! 4$!
02$4)*2I!+,6)4!E&,00$)*!0-*-()0!1$(1!E-0*-1!4$!w+,)(*-11-(D-r!
B-!4$!02$4)*2!+,6)4!0-E021-(*-?!
A)! 46&(! -(*0-E0-(B! ,(-! -1*)/$*)&(! +,$(*)*$*)3-! B-! 4$!
DG&1-P!&(!-1*!C&0D2!B-!D&(1*$*-0!+,-!D6-1*!)/E&11)74-?!
k,-44-1!+,-!1&)-(*!4-1!D&(*0$)(*-1!-* !4-1!0-1*0)D*)&(1!+,-!
46&(! /-**-! 5! ,(! B&/$)(-! B-! 4$! 02$4)*2P! )4! 0-1*-0$)*! ,(-!
+,$(*)*2!B6)(C&0/$*)&(!)(C)()-! (2D-11$)0-!E&,0!B2D0)0-!B-!
C$i&(! -QG$,1*)3-! D-! B&/$)(-?! Z0-(&(1!46-Q-/E4-! B-! 4$!
C$/-,1-! E)E-! B-! d$'0)**-P! 8DC?! C)',0-! J@?! d`/-! 16)4! (-!
16$')*! B-! B2D0)0-! +,6,(! D-0*$)(! /)44)/[*0-! D,7-! B,! C&]-0!
B-! 4$! E)E-! 02-44-P! 4$! +,$(*)*2! B6)(C&0/$*)&(! (2D-11$)0-!
E&,0!D-!C$)0-!-QE4&1-9!+,-44-1!1&(*!4-1!C)70-1!B,!7&)1x!]!
$;*;)4! B-1! $'-(*1! D&(1-03$*-,01xP! B6&j! E0&3)-(*! 4-! 7&)1!
B&(*!-44-!-1*!C$)*-P!4$!E)E-!-1*;-44-!$11,02-x!4-1!-/E4&]21!



! "V!

+,)! &(*! C$70)+,2! 4-! E0&B,)*! &(*;)41! 2*2! *0$)*21! B-! C$i&(!
2*G)+,-x!-*D?!
L(!E0$*)+,-P!&(!0-D&,0*!5!B-1!/&B[4-19!1,)3$(*!46&7F-D*)C!
D&,0$(*P! D6-1*! *-4! &,! *-4! $1E-D*! *0[1! E$0*)D,4)-0! B-! 4$!
02$4)*2!+,-! 46&(! 0-*)-(B0$P!B-!C$i&(! $,11)! -QD4,1)3-! +,-!
E&11)74-?!a)(1)!4$!E)E-!1-0$!7)-(!B2D0)*-!E$0! ,(! (,/20&!
B-! D&//$(B-! E&,0! 4-! 1-03)D-! D&/E*$74-I! E$0!
46)(C&0/$*)&(!B-!3)1)7)4)*2!&,!(&(P!3&)0-!,(!D&B-!(&0/$4)12!
B-! D&,4-,0P! E&,0! ,(! 0-(B,! E)D*,0$4I! E$0! 46)(C&0/$*)&(!B-!
E021-(D-!&,!(&(!B6,(!C$,Q ;'&\*!E&,0 !4-!C,/-,0!B-!E)E-I!
-*D?!

!
+%,-<!=!>(?@A6! (8!2#4A%'#?!N4! ]!$! *&,F&,01! ,(-! '0$(B-!
B)CC20-(D-!-(*0-!,(!&7F-*!02-4!8E$0!-Q-/E4-!,(-!E)E-!
E-0/-**$(*! B-! C,/-0! 02-44-/-(*! B,! *$7$D@P! -*! 1$!
0-E021-(*$*)&(! E)D*,0$4-! 8)D)! 4-! C$/-,Q! *$74-$,! B-!
d$'0)**-P!nMo@!I!-(*0-! 4$!02$4)*2!-*!(6)/E&0*-!4-+,-4!B-1!
/&B[4-1!+,6&(!B2C)()*!E&,0!4$!B2D0)0-?!

Z&,0!46)(*20`*!E0$*)+,-P!)4!C$,*!)(1)1*-0!,(-!C&)1!-(D&0-!1,0!
4$! (2D-11)*2! B6`*0-! *&,F&,01! *0[1! D4$)0! E$0! 0$EE&0*! $,!
B&/$)(-!$,+,-4!&(!16)(*20-11-P!$,!/&B[4-!+,6&(!$B&E*-P!
$,! 7,*! +,- ! 46&(! E&,01,)*?! #-1! F21,)*-1! 1-! 4)/)*$)-(*!
/&B-1*-/-(*!$,!c !G)D! -*! (,(D!eP! )D)! -*! /$)(*-($(* !I! 4-1!
/2*G&B-1!02D-(*-1!c !B6-Q*0-/-!/$($'-/-(*e!-(! '2()-!
4&')D)-4! 02D4$/-(*! B-! C$i&(! 1)/)4$)0-! +,6&(! 1-! 4)/)*-! $,!
E4,1!1-002!B-1!1E2D)C)D$*)&(1P!1$(1!$,D,(!c!7&(,1 !e!3-01!



! "T !

B-1! 0-DG-0DG-1! B-! 1&4,*)&(1! E4,1! ,()3-01-44-1P!
D&(1)B202-1!D&//-!)44,1&)0-1!E$0!E0)(D)E-?!
Z$0! -Q-/E4-!16)4!16$')*!B,!E&)B1!B6,(-!E-01&((-P! -1*;D-!
G$7)442!x!4-!/$*)( !$,!023-)4!x!1,0!_-00-!&,!1,0!d$01 !x!L*!
4-! /-11$'-!B&(($(*!4-!(,/20&!B-!*242EG&(-P!B &((- ;*;)4!
B)0-D*-/-(*! 4-! (,/20&!B-! *242EG&(-!8E$0! -Q?!y"JK! "JK!
"JK@!&,!4-!B&((-;*;)4!B-!C$i&(!)(B)0-D*-!8E$0!-Q?!c!D6-1*!4-!
(,/20&!B-!:&G( !e@?!

!">$E1,*'+3$ $
"#$%&%'%(&*!
h(-!/2/&)0-P!D6-1*!,(!1,EE&0*!B&(*!4$!D$0$D*20)1*)+,-!
-11-(*)-44-!-1*!4-!/$)(*)-(!B-!46) (C&0/$*)&(!$,!D&,01!B,!
*-/E1? !
"%):8))%(&*!
#$!/2/&)0-!/20)*-!E-,* ;`*0-!,(!D&//-(*$)0-!E$0*)D,4)-0?!
L44-! -1*! 1DG2/$*)+,-/-(*! 0-E021-(*2-! 1,0! C)',0-! K! z!
Z]0$/)B-!D&'()*)3-?!L(!*$(*!+,-!1,EE&0*!EG]1)+,-!5!4&('!
*-0/-P!*-4!,(!/-(G)0P!4$!/2/&)0-!(6$!E$1!B-!'0$(B! )(*20`*!
B,! E&)(*! B-!3,-!D&'()*)C?! A)/E4-/-(*P!&(! $**-(BP!B-! D-!
E&)(*!B-! 3,-P! ,(-! '0$(B-!1*$7)4)*2! B,! 1,EE&0*! $,! D&,01!
B,!*-/E1?!Z$0!B2C)()*)&(P!&(!16$**-(B!5!E&,3&)0!0-4)0-!E$0!
4$!1,)*-!-Q$D*-/-(*!D-!+,-!46&(!$!2D0)*!B$(1!,(!E0-/)-0!
*-/E1I! B[1! 4&01! 4$! +,$(*)*2! B6)(C&0/$*)&(! '2(202-! -1*!
(,44-?!!
Z$0! $)44-,01! 1)! 46&(! &71-03-! ,(-! /2/&)0-!
/)D0&24-D*0&()+,-P! &(! 0-/$0+,-! 4-! 0g4-! -Q*0`/-/-(*!
)/E&0*$(*!B-1!D)0D,)*1!B6$B0-11$'-P!$)(1)!+,-!B-1!D)0D,)*1!
B62D0)*,0-! -*! B-! 4-D*,0-?! <-! C$i&(! '2(20$4-P! B$(1! 4$!
/-1,0-! &j! 46& (! )(*2'0-0$)*! 4-1! E0&D-11,1! B6$B0-11$'-P!
B62D0)*,0-! -*! B-! 4-D*,0-! 5! 4$! (&*)&(! B-! /2/&)0-! &(!
B27&,DG-0$)*! $4&01! 1,0! ,(! &,! B-1! 1]1*[/-1! D&'()*)C1!



! JW!

0-4$*)3-/-(*! D&/E4-Q-1?! Z$0! -Q-/E4-P! )4! 16$')0$)*! (&(!
E4,1! B,! /-(G)0! *&,*! 1-,4P! /$)1! $,11)! c !B6m724)Q!eP! 1&(!
1D,4E*-,0?! Z&,0! ,(-! 7)74)&*G[+,-P! )4! 16$')0$)*! (&(!
1-,4-/-(*! B6,(-! D&44-D*)&(! B-! 4)30-1! 1,0! 4-1! 2*$'[0-1P!
/$)1! $,11)! B,! 7)74)&*G2D$)0-! D$E$74-! B6$44-0!
F,B)D)-,1-/-(*!D4$11-0!46)(C&0/$*)&(P!E,)1!4$!0-*0&,3-0?!
<$(1! 4$! *G2&0)-! d%AP! 4$! C&(D*)&(! B-! 02/$(-(D-!
D$0$D*20)1-! B-! C$i&(! -11-(*)-44-! 4$! /2/&)0-?! %-**-!
C&(D*)&(!(6-1*!E$1!F,'2-!B-3&)0!C$)0-!)D)!46&7F-*!B-!'0$(B1!
B23-4&EE-/-(*1?! Z$0! $)44-,01! 4-1! E0&D-11,1!
B6$B0-11$'-P! B62D0)*,0-! -*! B-! 4-D*,0-! +,)P!
*0$B)*)&((-44-/-(*P! 1&(*! E$0C&)1! $11&D)21! 5! 4$! /2/&)0-P!
E-,3-(*! 1-! *0$)*-0! 12E$02/-(*P! D&//-! (6)/E&0*-! +,-4!
$,*0-!E0&D-11,1!D&'()*)C?!!



! J" !

!

6*( 7"%,/'4( #-%8'4( /'( /#9':.88';',-( /'( :%(
-<#."1'(=>?* (

Z&,0!+,-!4-!4-D*-,0!D&/E0-((-!E4,1!C$D)4-/-(*!4$!*G2&0)-!
d%AP! )4! 3$,*! 1$(1! B&,*-! 4$! E-)(-! B-! 0-C$)0-P! B$(1! 4-1!
'0$(B-1!4)'(-1P!B- !C$i&(!B6$7&0B!+,-4+,-!E-,!)(C&0/-44-P!
4-!DG-/)(-/-(*!DG0&(&4&')+,-!B,!B23-4&EE-/-(*!B-!4$!
*G2&0)-! d%A?! S&,1! 0-*)-(B0&(1! *0&)1! '0$(B-1! 2*$E-1!9!
D&(($)11$(D-P!-QE-0*)1-P!-*!c!$,*0-1!B23-4&EE-/-(*1 !e?!

6*)(@'"4(:'(&.,&'8-(/'(&.,,%144%,&' (
#$! (&*)&(! B6)(C&0/$*)&(! 2*$(*! 7)-(! 2*$74)-P!
1D)-(*)C)+,-/-(*! -*! *-DG()+,-/-(*P! 4$! (&*)&(! (&,3-44-! 5!
-QE4&0-0!2*$)*!D-44-!B-!D&(($)11$(D-?!
<$(1!4-!4$('$'-!D&,0$(*P!4-!/&*!D&(($)11$(D-P!B6$)44-,01!
'2(20$4-/-(*!E0)1!5!4$!C&0/-!E4,0)-44-P!16,*)4)1-!B-!C$i&(!
0-4$*)3-/-(*!E-,!B)CC20-(D)2-P!0-D&,30$(*!)(B)CC20-//-(*!
B-1! (&*)&(1! /,4*)E4-1P! (&*$//-(*! 46c !)(C&0/$*)&(!eP! 4-!
c!1$3&)0!e!&,!-(D&0-!4-1!c !D&/E2*-(D-1 !eM?!m0!)4!3$,*!4$!
E-)(-!B-!7)-(!B)1*)(',-0!D-1!(&*)&(1P!D-!+,-!4$!E021-(*-!
*G2&0)-! d%A! D&(*0)7,-! 5! C$)0-?! #-1! (,$(D-1! 1&(*!
)/E&0*$(*-1P! -*! 46&(! 3-00$! E$0! 4$! 1,)*-! 1,0! 4-! E4$(!
/2*0)+,-! +,-! 4-1! ,()*21! E0&E&12-1! 1&(*! C&0*! B)CC20-(*-1!
2'$4-/-(*? !
A)!4-!*-0/-!B-!D&(($)11$(D-!(-!D&00-1E&(B$)*!+,65!D-4,)!
B6c!)(C&0/$*)&(!eP! &(! E&,00$)*! 16-(! B)1E-(1-0?! L*!
-CC-D*)3-/-(*P! B$(1! 4$! *G2&0)-! d%A! &(! (6,*)4)1-! E$1! 4-!

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
M! m(! 16-(! *)-(*! )D)! $,! B&/$)(-! B-! 4$! D&'()*)&(?! S-! E$04&(1! B&(D! E$1! )D)! B,! 1-(1! B,! /&*!
c!D&(($)11$(D-1!e!$,!1-(1!B-!c !E-01&((-1 !e!+,-!46&(!D&(($f*!8$D+,$)(*$(D-1P!-(!$('4$)1@?!



! JJ!

/&*! D&(($)11$(D-! B$(1! D-**-! $DD-E*)&(?! d$)1! )4! -1*!
(2$(/&)(1! B2F5! )(*20-11$(*! B-! D&(1*$*-0! ,(! 3&)1)($'-!
/$()C-1*-/-(*! *0[1! E0&DG-! -(*0-! 4$! (&*)&(! B-!
D&(($)11$(D-! -*! D-44-! B6c!)(C&0/$*)&(!eP! ! 5! 4$+,-44-! &(!
1&,G$)*-!E&,3&)0!16$(D0-0?!
#$!84-1@!D&(($)11$(D-81@!D6-1*!4-!1$3&)0!x!k,6-1* ;D-!+,-!
4$!D&(($)11$(D-!B$(1!D-!1-(1x!#-!B2D4)D!C&(B$/-(*$4!$!
2*2!B-!D&(1*$*-0!+,-!46)(C&0/$*)&(!16$320$)*!5!(&,3-$,!4$!
7&((-! 3&)-P! D-**-! C&)1;D)! (&(! E$1! D&//-! /&]-(! B-!
B2C)()*)&(! )B-(*)*$)0-! 846)(C&0/$*)&(!&16)'! ;4) ! 4$!
D&(($)11$(D-P! B$(1! 4$! *G2&0)-! d%A@! /$)1! D&//-!
/&]-(!B-! :62&62!D-!D&(D-E*!B)CC20-(*!9!46&71-03$*-,0!3$!
-1*)/-0! 46-Q)1*-(D-! B-! D&(($)11$(D-1! 8$,! 1-(1! B-!
1$3&)0@P! B$(1! ,(! 1]1*[/-P! 1,0! 4$! 7$1-! B-! 46)(C&0/$*)&(!
+,6)4! -(! &7*)-(*?! %6-1*! (&*$//-(*! $)(1)! +, 65! 462D&4-!
4623$4,$*)&(! B-1! 24[3-1! 1-! C$)*P! *]E)+,-/-(*P! B-! C$i&(!
*0$B)*)&((-44-!{!#6)B2-!C&0*-!-1*!)D)!+,6,(!1]1*[/-!B&*2!B-!
D&(($)11$(D-P!+,6,(!1]1*[/-!D&'()*)C!B&(DP!$!4$!C$D,4*2!
B-! ;2(?8%26P! 5! 4$! B-/$(B-P! A1%&$(234'%(&! 1&,G$)*2-?!
N(*,)*)3-/-(*P!D-1! (&* )&(1!1&,4)'(-(*!4$!B)CC20-(D-! -(*0-!
,(! /,1)D)-(! F&,$(*! -(! E4$] ;7$Ds! 8c!)(C&0/$*)&(!e! E02;
1*&Ds2-@! &,! $,! D&(*0$)0-! -(! 4)3-! 8c!D&(($)11$(D- !eP!
D$E$D)*2! 5! '2(20-0! 46)(C&0/$*)&(! 5! 4$! B-/$(B-@?! #$!
C&(D*)&(!D&'()*)3-!-1*!-(D&0-!E4,1!/)1-!-(!23)B-(D-!4&01!
B6)/E0&3)1$*)&(!&,!B-!F$>>!{!
Z&,0!D&(1*$*-0!,(-!C&)1!B-!E4,1P!1&,1!,(-!C&0/-!,(!E-,!
B)CC20-(*-P!D&//-(*!4-!D&(D-E*!B6)(C&0/$*)&(!E-0/-*!B-!
D-0(-0! D-4,)! B-! D&(($)11$(D-P! D&(1)B20&(1! 5! +,&)!
1-03-(*! 4-1! D&(($)11$(D-1 !x! a! C&,0()0! 46)(C&0/$*)&(!
E-0*)(-(*-P!4&01+,6&(!4-!1&,G$)*-?!
Z$0!-Q-/E4-!1)!&(!D&(($f*!,(-!3)44-P!&(!E-,*!E$0!-Q-/E4-!
4$!B2D0)0-!I!)(B)+,-0!1)!,(-!EG&*&!B&((2-!4$!0-E021-(*-!I!
&,! B&((-0! $,! DG$,CC-,0!B-! *$Q)!4-1! )(B)D$*)&(1! E&,0!16]!



! JK!

B2E4$D-0?! <$(1! *&,1! D-1! D$1P! B-! C$i&(! *]E)+,-P! 4-1!
D&(($)11$(D-1! E-0/-**- (*! B-! '2(20-0! 46)(C&0/$*)&(!
E-0*)(-(*-P! 5! 4$! B-/$(B-?! R0)[3-/-(*! B)*P! 4-1!
D&(($)11$(D-1!E-0/-**-(*!B-!c !C$)0-!F,1*-!e?!!

6*2(@'"4(:'(&.,&'8-(/A'B8'"-14' (
#62*$E-! E02D2B-(*-P! D&/E0-($(*! (&(! 1-,4-/-(*! 4$!
B2C)()*)&(!0)'&,0-,1-!B-!4$!(&*)&(!B-!D&(($)11$(D-P!/$)1!
$,11)!4$!/2*0)+,-!$11&D)2-!8D-1!E&)(*1!1&(*!B23-4&EE21!
E4,1! 7$1@! &(*! $EE&0*2! *&,*! ,(! 4&*! B-! 021,4*$*1!
)(*20-11$(*1?! d$)1! B6$,*0-1! 242/-(*1! &(*! 5! 4-,0! *&,0!
E0&3&+,2!4$!1,0E0)1-!{!!
S&*$//-(*P!)4! -1*!E$0C&)1!$EE$0,! ,(-! '0$(B-!B)CC20-(D-!
-(*0-! 4-1! +,$(*)*21! - 1*)/2-1! E$0! 4$! *G2&0)-P! -*! D-! +,-!
46)(*,)*)&(! )(B)+,$)*!9! *-44-! *bDG-! 1-/74$)*! -Q)'-0! ,(-!
2(&0/-! +,$(*)*2! B-! D&(($)11$(D-1! B6$E0[1! 4-1!
2+,$*)&(1! d%A! -*! E&,0*$(*! D-4$! 1-/74$)*! C$D)4-! 5! C$)0-P!
)(*,)*)3-/-(* Y?!
<$(1!D-1!D$1;45P!)4!-1*!$EE$0,!E$0*)D,4)[0-/-(*!E-0*)(-(*!
B-! E0-(B0-! $,11)! -(! D&/E*-! 4$! +,$(*)*2! B-! *-/E1!
(2D-11$)0-! $,! 1]1*[/-! D&'()*)C! E&,0! 24$7&0-0!
46)(C&0/$*)&(!B24)302-!I!&,!B-!C$i&(!1)/)4$)0-!1&(!)(3-01-P!
4$! C4,)B)*2?! %-**-! (&,3-44-! '0$(B-,0! B-! 1](*G[1-!
D$0$D*20)1-!4$!D$E$D)*2!B6,(!1]1*[/-!D&'()*)C!5!C$)0-!5!4$!
C&)1! c!F,1*-! -*! 3)*-!e!I! D6-1*! 46-QE-0*)1-! 81](&(]/-1!9!
1$3&)0;C$)0-P!D&/E2*-(D-1P!-*D?@?!%-**-!E0&E0)2*2!-1*!1$(1!
B&,*-!4$!E4,1!)/E&0*$(*-!E&,0!,(!1]1*[/-!D&'()*)C!-*!1-1!
/20)*-1!(-!16$00`*-(*!E$1!5!2D4$)0-0!4-1!D$1!1,0E0-($(*1!
23&+,21!E4,1!G$,*?!!
N4! E-,*! $! E0)&0)! 1-/74-0! 2*&(($(*! +,-! 4-! *-/E1! $)*!
+,-4+,-!DG&1-!5!3&)0!$3-D!4$!D&'()*)&(!I!+,6&(!]!1&)*!*0[1!
!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
Y! L*$(*! /&) ;/`/-! -(1-)'($(*P! F-! /-! 1,)1! E$0C&)1! E -0/)1! B6$EE-4-0! D-4$! )0&()+,-/-(*! 4-!
E$0$B&Q-!B,!E0&C-11-,0!{!



! JM!

1-(1)74-?!L*!E&,0*$(*!1)!46&(!&71-03-!,(!/$*DG!B62DG-D1P!
&,! ,(! -Q$/-(! 1D&4$)0-P! )4! -1*!23)B-(*!+,-!4$!B,02-!B-1!
E4$'-1!B-!*-/E1!]!F&,-(*!,( !0g4-!D0)*)+,-?!

6*6(C0-"'4(/#9':.88';',-4 (((
#$! B2C)()*)&(! B-! 4$! (&*)&(! B-! D&(($)11$(D-P! $3-D! 1&(!
,()*2!$11&D)2-P!4-!c!4)(!e!+,)!1-0$!B2C)()-!E4,1!7$1P!E,)1!
D-44-! B,! D&(D-E*! B6-QE-0*)1-P! 1&(*! 1$(1! B&,*-! 4-1!
242/-(*1!4-1!E4,1!023&4,*)&(($)0-1!B-!4$!*G2&0)-!d%A?!L*!
1,0! D-**-! 4$(D2-P! G20)*$(*! E$0! $)44-,01! B-1! (&*)&(1!
D4$11)+,-1! B6)(C&0/$*)&(! -*! B-! /&B[4-P! B-! /,4*)E4-1!
-(*)*21! B,! /&(B-! B-! 4$! D&'()*)&(! 1-! B2C)()11-(*! $3-D!
C$D)4)*2! -*! 4)/E)B)*2!9! $71*0$D*)&(P! D&(D02*)1$*)&(P!
-QE20)-(D-P! $EE0-(*)11$'-P! )(*-44)'-(D-P! 1)/E4)D)*2P! -*D?!
h(-!320)*$74-!&(*&4&')-!E&,0!4-1!1D)-(D-1!D&'()*)3-1!E-,*!
1-! /-**0-! -(! E4$D-?! <$(1! B-1! E,74)D$*)&(1! B&(*! 4-!
D&(*-(,! (6-1*! E$1! 0-E0)1! )D)! E&,0! B-1! 0$)1&(1! B-! 4)/)*-!
*G2/$*)+,-P! B-1! -Q*-(1)&(1! 3&(*! E4,1! 4&)(! -(D&0-P!
B27&0B$(*! 1,0! 4-1! B&/$)(-1! B-! 462D&(&/)-P! B-!
46$,*&/$*)+,-P!B-!462*G)+,-!-*!B6$,*0-1!B&/$)(-1!-(D&0-P!
B$(1!B&,*-!$3-D!E-0*)(-(D-!-*!D&(*0)7,*)&(1!2'$4-/-(*!5!
E4,1!B-!D4$0*2?!
#$!E0&E0)2*2! -(D&0-!+,)! /20)*-! )D)! ,(-! /-(*)&(!1E2D)$4-!
-1*!D-44-!B-!D&/E4-Q)*2?!<$(1!4-1!02C20-(D-1!D4$11)+,-1P!
4$! *G2&0)-! +,)! /-! E$0$f*! 4$! E4,1! E0&DG-! B-! 4$! *G2&0)-!
d%AP! D6-1*! D-44-! B-! %G$)*)(;u&4/&'&0&3! 8%u@?! N4! ]! $!
*&,*-C&)1! ,(-!B)CC20-(D-! )/E&0*$(*-!D&(D-0($(*! 4$!C$i&(!
B-!B2C)()0!4$!D&/E4-Q)*2!B$(1!4-1!B-,Q!D&(*-Q*-19!
;! %G->! %uP! 4$! c!4&(',-,0! B6,(! E0&'0$// - !/)()/$4e!

D$0$D*20)1-!4$!c!D&/E4-Q)*2!B-!4$!DG$f(-!+,6)4!E0&B,)*eP!
-*!D-1!'0$(B-,01!(-!E-,3-(*!E$1!1-!D$4D,4-0? !

;! #$!E021-(*-!*G2&0)-!E-0/-*!C$D)4-/-(*!B-!D$0$D*20)1-0!
4$! c!D&/E4-Q)*2! B6,(! E0&'0$//- !! eP! -*P! B-! C$i&(!



! JY!

1)/)4$)0-! -*! )(B2E-(B$(*-P! 4$! c!D&/E4-Q)*2! B-! 4$!
DG$f(-!+,6)4! E0&B,)*! e!I! E$0! $)44-,01P! -44-! B2C)()*! 4$!
c!02B,D*)7)4)*2!e!B-!4$!DG$f(-!D&//-!2*$(*!4-!0$EE&0*!
B-! D-**-! 1-D&(B-! D&/E4-Q)*2! 1,0! 4$! E0-/)[0-?! <-!
E4,1P! 4$! D&/E4-Q)*2! 1-! B2C)()*! )D)! -(! E0&4&('-/-(*!
B)0-D*! -*! ($*,0-4! B,! D&(D-E*! B6)(C&0/$*)&(P! $,! E&)(*!
B6-(!G20)*-0!4$!/`/-!,()*2!B-!/-1,0- !

aE0[1! D-! 1,03&4! B-1! $Q-1! B-! B23-4&EE-/-(*! B-! 4$!
*G2&0)-! d%AP! )4! -1*! /$)(*-($(*! *-/E1! B-! D&(1)B20-0!
D&(D0[*-/-(*!4-1!D$0$D*20)1*)+,-1!E0)(D)E$4-1!B,!/&B[4-!
E0&E&12?!

D*( >%"%&-#"14-1E0'4( F#,#"%:'4( /0( ;./G:'(
8".8.4# (

S&*&(1! *0&)1! D$0$D*20)1*)+,-1! '2(20$4-1! B,! /&B[4-!
E0&E&12!9! 1-1! D$0$D*[0-1! D&/E&0*-/-(*$4P! )(B2E-(B$(*!
B-! 462DG-44-P! -*! D&(D-E*,-44-/-(*! )(B2E-(B$(*! B-! 4$!
($*,0-!EG]1)+,-!B,!1,EE&0*!B6)/E42/-(*$*)&(?! !

!
+%,-!B!=!>(?@A6!:(3;(2'636&'4A ?!h(!1]1*[/-!D&'( )*)C!
-1*! E0)(D)E$4-/-(*! D$0$D*20)12P! B$(1! 4$! *G2&0)-! d%AP!
E$0! 46)(C&0/$*)&(! E021-(*-! -(! -(*02-P! P! -*P!
0-1E-D*)3-/-(*P! -(! 1&0*)-P! ?! L11-(*)-44-/-(*P! )4! -1*!
D$E$74-!B-!'2(20-0!46)(C&0/$*)&(!E-0*)(-(*-P! ?!



! JX!

D*)(=./G:'(&.;8."-';',-%: (
<$(1! 4$! *G2&0)-! d%AP! 4-! /&B[4-! B-! 02C20-(D-! -1*!
D&/E&0*-/-(*$4?! #-1! D$0$D*20)1*)+,-1! D&'()*)3-1!
(&,3-44-/-(*! B2C)()-1! 1-! 7$1-(*! -11-(*)-44-/-(*! 1,0! 4$!
E0)1-!-(!D&/E*-!B-1!/-11$'-1!-*!B-1!C4,Q!B6)(C&0/$*)&(1!
-(*0$(*! 8N)(@P!-*!0-1E-D*)3-/-(*!1&0*$(*!8N&,*@P!B6,(-!7&f*-!$!
E0)&0)!c!(&)0-X!e!9!,(!1]1*[/-!D&'()*)C?! !
#6-(1-/74-! B-1! /-11$'-1! E&11)74-1! -(! -(*02-P! $3-D!
4-,01! /-11$'-1! B-! 1&0*)-! D&00-1E&(B$(*1P! D&(1*)*,-! ,(!
B&/$)(-!D&'()*)CP!<?!
#$!D$0$D*20)1*)+,-!-11-(*)-44-!B6,(!1]1*[/-!D&'()*)CP!D6-1*!
B-! E&,3&)0! '2(20-0! 46)(C&0/$*)&(! E-0*)(-(*-! -(! 1&0*)-!
8N&,*@P!D6-1*;5;B)0-!46)(C&0/$*)&(!D&00-1E&(B$(*!$,!B&/$)(-!
<!D&(1)B202?!

!
+%,-!C!=!D24&8A42%'#!A%E26?!m(!0-*0&,3-!4-!1DG2/$!B-!4$!
C)',0-! MP! 5! '$,DG-! B$(1! ,(-! 1*0,D*,0-! )(*-0( -!
B2*$)442-P! -*! 5! B0&)*-! E&,0! ,(! '0&,E-! )(*2'0$(*!
E4,1)-,01! )(B)3)B,1! -*! $]$(*! ,(! /&B[4-! D,4*,0-4!
D&//,(? !

S&*&(1! +,6)4! E-,*! -(! E0)(D)E-! $00)3-0! +,-! 4$! +,$(*)*2!
B6)(C&0/$*)&(! -(! -(*02-!B6,(!1]1*[/-!D&'()*)C!1&)*! (,44-?!

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
X!!h(-!c !7&f*-!(&)0-!eP!D6-1*!,(!1]1*[/-!B&(*!4-1!1*0,D*,0-1!)(*-0(-1!(-!1&(*!E$1!-QE4)D)*2-1?!



! JU!

Z$0! D&(*0-! ,(! 1]1*[/-! D&'()*)C! (-! B24) 30$(*! $,D,(-!
)(C&0/$*)&(!-(!1&0*)-!(6$!$,D,(!)(*20`*?!

D*2( =./G:'( %88:1&%H:'( I( -.0-( ,19'%0( /'( /#-%1:(
JF"%,0:%"1-#K(
#-!1]1*[/-!D&'()*)C!D&(1)B202!B$(1!d%A!-1*!02D,01)C!9!N4!
-1*! 7)-(! -(*-(B,! E&11)74-! B6$CC)(-0! 46$($4]1-! -*! B-! 4$!
D&(*)(,-0!5!46)(*20)-,0!B-!4$!7&f*-!(&)0-!B2C)()-!E4,1!G$,*P!
E&,0! -(! $($4]1-0! 4$! 1*0,D*,0-! -*! B623-(*,-41! 1&,1;
1]1*[/-1?!L*!02D)E0&+,-/-(*! )4! -1*!E&11)74-!B-!E0-(B0-!
B,! 0-D,4! E&,0! 23-(*,-44-/-(*! *0$)*-0! 5! ,(! ()3-$,!
G&4)1*)+,-P! *&,F&,01! B-! C$i&(! D&/E&0*-/-(*$4-P! D6-1*;5;
B)0-! 1&,1! 46$('4-! B-1! -(*02-1 ;1&0*)-1! '4&7$4-1P! B-1!
1]1*[/-1!E4,1! '0$(B1P! *-41!B-1! '0&,E-1!D&/E&0*$(*! ,(!
-(1-/74-!B-!1]1*[/-1!D&'()*)C1!)(B)3)B,-41? !

!
+%,-!F!=!G4'826!%334'#2%6AA6!?6)!)H)'@36)!:(,&%'%$)?!!

%&//-!B$(1!4-!D$1!B-!46)(C&0/$*)&(P!,(!1]1*[/-!
D&'()*)CP!B$(1!4$!*G2&0)-!d%AP!1-!B2C)()*!

)(B2E-(B$//-(*!B-!4$!($*,0-!B,!1,EE&0*!EG]1)+,-!
(2D-11$)0-!5!46)/E42/-(*$*)&(?!

D*6( =./G:'( ',( 8"1,&18'( 1,/#8',/%,-( /'( :%( ,%-0"'(
8<L41E0'(/0(4088."-(/A1;8:#;',-%-1., (
#$!E&0*2-!B,!/&B[4-!B-!02C20-(D-!(-!1-!4)/)*-!E$1!E&,0!
d%A! 5! ,(-! )/E42 /-(*$*)&(! EG]1)D& ;DG)/)+,-P! D&//-!



! JV!

E&,0!4-!D$1!B-!46G&//-P!&,!/)D0&24-D*0&()+,-P!*-4!4-!D$1!
B-1! D)0D,)*1! 4&')+,-1! &,! 4-1! &0B)($*-,01?! #-! /&B[4-! B-!
02C20-(D-! E0&E&12! E&,0! 4$! D&'()*)&(P! D&//-! B6$)44-,01!
D6-1*! 4-! D$1! D4$11)+,-/-(*! E&,0! 46)(C&0/$*)&(P! (6-1*! -(!
E0)(D)E-! E$1! 4)2! 5! ,(-! )/E42/-(*$*)&(! B-! ($*,0-!
EG]1)+,-!E$0*)D,4)[0-?!

!

D*D(MB';8:'4(/'(4L4-G;'4(&.F,1-1$4 (
#$! C)',0-! U! E021-(*-! E4,1)-,01! D$1! 0-E021-(*$*)C1! B-!
1]1*[/-1! D&'()*)C1?! m(! ]! 3&)*! B-1! 1]1*[/-1! 5! 2DG-44-1!
*0[1! B)CC20-(*-1!9! /)D0&1D&E)+,-P! E,)1! /$D0&1D&E)+,-P!
E&,0! 4-! D$1! B-! 46G&//-!I! -*! B-1! )/E42/-(*$*)&(1! B-!
($*,0-1! EG]1)+,-1! B)CC20-(*-1!9! EG]1)D&;DG)/)+,-! &,!
/)D0&24-D*0&()+,-?!!

!
+%,-! I! =! JK63;A6)! ?6! )H)'@36)! :(,&%'%$)?!!
.-E021-(*$*)&(!1DG2/$*)+,-!B6,(! (-,0&(-! 8-(! G$,*! 5!
'$,DG-@P! B6,(! D)0D,)*! 4&')+,-! D&/7)($*&)0-! 8-(! G$,*! 5!
B0&)*-@P!B6,(-!E-01&((-!0-/E4)11$(*!,(!k%d! 8-(!7$1!5!
'$,DG-@P! B6,(! &0B)($*-,0! -Q2D,*$(*! ,(-! 0['4-! B-!
E0&B,D*)&(!8-(! 7$1! 5! B0&)*-@?! _&,1! D-1! D$1! 1&(*!
/&B24)1$74-1! B-! C$i&(! 1)/)4$)0-P! -*! 4-,01! '0$(B-,01!



! JT!

D&'()*)3-1!0-1E-D*)3-1!E-,3-(*! 16-1*)/-09!D&/E4-Q)*2P!
+,$(*)*21! B-! D&(($)11$(D-1P! B6-QE-0*)1-P! )(B)D-!
B6$71*0$D*)&(P!-*D?!

N4!-1*!5!(&*-0!+,6$,F&,0B6G,)!4-1!D&(($)11$(D-1!1&(*!*0[1!
1&,3-(*! *0$(1/)1-1! 1&,1! C&0/-! B6)(C&0/$*)&(P! E$0!
-Q-/E4-! D&//-! /2*G&B-1P! B&((2-1! &,! D&B-!
-Q2D,*$74-P!-*!+,6-44-1!(-!E0-((-(*!-CC-*!+,-!4&01+,6-44-1!
1&(*! )/E42/-(*2-1! E$0! ,(! $'-(*! D&'()*)CP! E-01&((-!
G,/$)(-! &,! &0B)($*-,0! (&*$//-(*?! a)(1)P! E&,0! `*0-!
D&/E4-*! B$(1! 4-! +,$*0)[/-! -Q-/E4-! B&((2P! /-**$(*! -(!
23)B-(D-! ,(-! )(1*0,D*)&(! B-! E0&'0$//-P! ,(-! 0['4-! B-!
E0&B,D*)&(P! )4! (-! C$,*! E$1! &,74)-0! B-! /-(*)&((-0!
46&0B)($*-,0! -*! $)(1)! 46-(1-/74-! B-1! 0-11&,0D-1!
(2D-11$)0-1!5!320)*$74-/-(*!02$4)1-0!4-!1]1*[/-!D&'()*)C!
23&+,2?!

D*N(O0-(/'(:%(-<#."1'(=>? (
L(C)(P! (&,1! 46$3&(1! 3,UP! ,(! /&B[4-! (-! E-,*! $3&)0! B-!
+,$4)*2! 8D$0$D*[0-! c!7&( !e@! +,-! E&,0! ,(! 7,*! B&((2?! N4!
D&(3)-(*! B&(D! B-! E02D)1-0! )D)! 4-! 7,*! E&,01,)3)! E$0! 4$!
E021-(*-! *G2&0)-P! d%A!9! N4! 16$')*! B-! B2C)()0! B-! C$i&(!
E02D)1-!4-1!'0$(B-,01!D&'()*)3-1P!B-!C$i&(!5!E&,3&)0!4-1!
23$4,-0! +,$(*)*$*)3-/-(*?! %-D)! B&)*!1$(1! B&,*-! 16$320-0!
,*)4-! E&,0! 4-! D&(*-Q*-! B-1! 1D)-(D-1! D&'()*)3-1!
D4$11)+,-1P! E&,0! *&,*-1! 4-1! '0$(B-,01! -*! *&,1! 4-1!
E0&D-11,1! )(*-44-D*,-41! B&(D! 8E$0! -Q?! D&(($)11$(D-P!
-QE-0*)1-P! &,! $EE0-(*)11$'-@P! /$)1! E4,1! -(D&0-! D-4$!
B-3)-(*! *&,*! 5! C$)*! (2D-11$)0-! B$(1! 46&E*)+,-!
B6$,*&/$*)1-0! D-1! E0&D-11,1! D&'()*)C1!I! E&,0! 4$!
D&'()*)+,-!B&(D V?!!
!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!

U!DC?!(&*$//-(*!4-!|J?J!+,)!E021-(*-!4$!(&*)&(!B-!/&B[4- !

V! h(-! E0-/)[0-! 2*$E-! 2*$(*! /$)(*-($(*! C0$( DG)-P! )4! $EE$0$f*!
+,6$, ;B-45! B-! 4$! 1)/E4-! D&'()*)&(P! 462*,B-! B,HB-1! 7,*81@!



! KW!

N*(>.,&'8-4(8"1,&18%0B(/'(:%(-<#."1'(=>? (

#-1!(&*)&(1!D4$11)+,-1!B-!/&B[4-!-*!B6)(C&0/$*)&(!2*$(*!
C$/)4)[0-1P! (&,1! 1&//-1! 7)-(! 2+,)E21! E&,0! $7&0B-0! 4$!
*G2&0)-!E021-(*2-!)D)!E&,0!4-!B&/$)(-!B-!4$!D&'()*)&(P!4$!
*G2&0)-!c!d%A!e!!8d&B-4!C&0!%&'()*)3-!AD)-(D-1@?!Z$0/)!
4-1! B)/-(1)&(1! B-! 7$1-P! 1-,4! 4-! *-/E1! 1-0$! -(D&0-! 5!
E0-(B0-!-(!D&/E*-!E$0!4$!1,)*-?!!
N4! C$,*! 8!/$4G-,0-,1-/-(*x@! $DD-E*-0! B6-(*02-! +,-! 4-1!
D$0$D*[0-1! $EE$0-//-(*! 4)/)*$*)C1! B-1! (&*)&(1! B-!
/&B[4-! -*!B6)(C&0/$*)&(!1-!0-E&0*-(*!2'$4-/-(*!1,0!*&,1!
4-1! D&(D-E*1! D&'()*)C1! +,)! 1-! 7$1-(*! 1,0! -,Q!9! (&(;
1*$*)&(($0)*2! 8D$0$D*[0-! E20)11$74-@P! 1,7F-D*)3)*2P!!
)(D&/E42*,B-!E$0!0$EE&0*!5!4$!02$4)*2?!

!
+%,-! L!=! 7H243%?6! :(,&%'%96?! #-1! D&(D-E*1! D&'()*)C1!
)/E&0*$(*1! B2C)()1! B$(1! 4$! *G2&0)-! d%A! 1&(*!

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!

E-0*)(-(*1!E&,0!4$!D&'()*)&(!(-!E-,*!',[0-!16-1+,)3-0P!-*!D6-1*!4-!
B&/$)(-!B-!462*G)+,-!+,)!4&')+,-/-(*!B-30$)*!1,)30-?!<-!C$i&(!
1)/)4$)0-P! 4$!3%)6! 6&! M8926! B-1! 021,4*$*1! B-! 4$! D&'()*)&(!
(2D-11)*-!B6$,*0-1!B)/-(1)&(1 !9!2(-0')-P!242/-(*1!1*0,D*,0-41!-*!
/2D$()+,-1P!2/&*)&(1P!-*D?!



! K"!

0-'0&,E21!B$(1!4-!E20)/[*0-!3-0*!B-!4$!C)',0-P! -*!1-!
7$1-(*! 1,0! B-1! '0$(B-,01! D4$11)+,-1P! (&*$//-(*!
46)(C&0/$*)&(!-*!4-!*-/E1?!

!
<$(1! 4$! E0-/)[0-! 1-D*)&(P! 4-! *-0/-! B-! D&'()*)+,-! -1*!
B6$7&0B! B2C)()?! L(1,)*-P! 1,DD-11)3-/-(*P!,(-! 3)('*$)(-!
B-! D&(D-E*1! D-(*0$,Q! -(! D&'()*)&(! 1&(*! *&,0! 5! *&,0!
)(*0&B,)*1?! Z&,0! DG$D,(! B6-,QP! 4-! *)*0-! -1*! 1,)3)! B6,(!
(&/70-! )(B)+,$(*! 46&0B0-! 4&')+,-! 1-4&(! 4-+,-4! 4-1!
B2C)()*)&(1!16)/70)+,-(*!$,!/)-,Q? !
#$! C)',0-! K! B&((-! ,(-! )/E0-11)&(! B6-(1-/74-! B-1!
D&(D-E*1!B23-4&EE21?!

F"#$%-$;*G('.'?93$HIJ$
"#$%&%'%(&!*!
#$! D&'()*)+,-! -1*! 4-! B&/$)(-! B-1! 1D)-(D-1! -*! B-1!
*-DG()+,-1!0-4$*)3-1!5!4$!D&'()*)&(!$,*&/$*)12-?!
"%):8))%(&!*!
#$! D&'()*)+,-! $EE&0*-! ,(-! 02E&(1-! $EE0&E0)2-! $,! B2C)!
E&12!E$0!4$!D&/E4-Q)*2P!+,)P!-44-P!(-!D-11-!B-!D0&f*0-T?!!
L(! D&'()*)+,-P! 4-1! &E20$*-,01! E,)11$(*1! D&/E0-((-(*!
(&*$//-(*! D-,Q! +,)! E-0/-**-(*! ,(! $DD[1! 0$E)B-! 5!
46)(C&0/$*)&(P! *-41! +,-! 4-1! D4$11)C)D$*-,01! B-! 4)1*-1!
(&*$//-(*! E$0! &0B0-1! $4EG$72*)+,-P! (,/20)+,-! &,!
DG0&(&4&')+,-?! h(! E$0$B)'/-! *0[1! E, )11$(*! E&,0!
46$EE0-(*)11$'-! $,*&/$*)+,-! -1*! D-4,)! B-1! /2/&)0-1 ;
D$DG-1?!<$(1!D-!B-0()-0!D$1P!,(!B-,Q)[/-!$DD[1!5!,(-!
!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!

T! m(! D&(1*$*-! +,-! B-! E4,1! -(! E4,1! B6)(C&0/$*)&(! 16$DD,/,4-P!
46-QE4&0$*)&(! 1D)-(*)C)+,-! E$0! 46G&//-! 1-! E&,01,)*P! 4-1! 021-$,Q!
1-! B23-4&EE-(*?! A&,1! D-*! $('4-! B&(DP! (&1! 0-E021-(*$*)&(1!
16-(0)DG)11-(*!?!L*!E&,0*$(*!4$!02$4)*2!(-!1-!023[4-!-(!C$)*!-(D&0-!
+,-!B-!C$i&(!)(C)()*21)/$4-?!



! KJ!

B&((2-! /2/&0)12-! E-,*! `*0-! E4,1! 0$E)B-! +,-! 46$DD[1!
)()*)$4P!D-!+,)!1-!*0$B,)*P!1-4&(!4$!*G2&0)-!d%A!B23-4&EE2-!
E4,1!7$1P!E$0!,(-!$,'/-(*$*)& (!B6-QE-0*)1-P!DO-1*;5;B)0-P!
E$0! B2C)()*)&(P! E$0! ,(-! D$E$D)*2! B6$EE0-(*)11$'-?! h(!
$,*0-! -Q-/E4-! -1*! D-4,)! B-! 4$! '-1*)&(! B-! 1)'(-*1! -*! B-!
4)-(1!)(C&0/$*)+,-1!E02C2021?!
#-1! $3$(D2-1! -(! D&'()*)+,-! 1&(*! 0-(B,-1! E4,1! C$D)4-1!
E$0! 4$! /)1-! 5! B)1E&1)*)&(P! '0bD-! 5! 4$! *G2&0)-! d%AP! B-!
B2C)()*)&(1!C&0/-44-1!-*!B-! /2*0)+,-1!E&,0!4-1!E0&E0)2*21!
D&'()*)3-1P! *-44-1! +,-! D&/E4-Q)*2P! D&(($)11$(D-P!
$71*0$D*)&(! &,! )(*-44)'-(D-?! <$(1! 4-! D&(*-Q*-! B-! 4$!
D&'()*)+,-P!)4!$EE$0$f*!+,-!4-1!1]1*[/-1!+,)!B2/&(*0-(*!
,(!G$,*!()3-$,!B6-QE-0* )1-!1&(*!-(!E0)(D)E-!D-!+,)!1-!C$)*!
B-! /)-,Q?! #-1! 1]1*[/-1! )(*-44)'-(*1P! DO-1* ;5;B)0-! 4-1!
1]1*[/-1! D$E$74-1! B6$EE0-(B0-P! 1&(*! -(! '2(20$4!
D&/E$0$*)3-/-(*! /&)(1! )(*20-11$(*1?!#-!B&/$)(-!B-!4$!
D&'()*)+,-! 0-D&,E-! -(! '0$(B-! /-1,0-! D-4,)! B-!
46)(*-44)'-(D-!$0*)C)D)-44-P!*-41!+,6&(!46-(*-(B!'2(20$4-/-(*?!
d$)1! )4! -1*!E4,1! '2(20$4P! -*! G27-0'-! 7-$,D&,E! B6$,*0-1!
D&(D-E*1P! (&*$//-(*! D-,Q! B-! D&(($)11$(D-P!
B6-QE-0*)1-P! B6$EE0-(*)11$'-P! B6$71*0$D*)&(! &,! B-!
D&(D02*)1$*)&(!E$0!-Q-/E4-?!

F"!$E*=283$H#J$$$
"#$%&%'%(&!*!
%&//-!)(* 0&B,)*!B-!C$i&(!'2(20$4-P!$,!|<-<N!,(!/&B[4-P!
D6-1*! '2(20$4-/-(*! ,(-! 0-E021-(*$*)&(! 1)/E4)C)2-! B-! 4$!
02$4)*2!24$7&02-!E&,0!$**-)(B0-!,(!D-0*$)(!7,*?!!
<$(1!4$!*G2&0)-!d%AP!,(!B&/$)(-!<!B-!4$!02$4)*2!-1*!-(!
E0)(D)E-! 0-E021-(*2! D&//- ! " 3 !P! ,(! -(1-/74-! B-! G!
$11&D)$*)&(1P!O%!!!B-!*]E-!c !/-11$'-!B6-(*02-! ;!/-11$'-!
B-!1&0*)-!e9!



! KK!

! !!!n7)*o! 8J@!

! ! 8K@!
"%):8))%(&!*!
#$! (&*)&(!B-!B&/$)(-! -1*! )(*0&B,)*-! )D)!E&,0!23&+,-0!4-!
C$)*! +,65! ,(! /&/-(*! B&((2! 46$**-(*)&(! (-! 1-! E&0*-! -(!
E0)(D)E-!E$1!1,0!4$!02$4)*2!B$(1!1&(!*&,*P!/$)1!1-,4-/-(*!
1,0!,(-!E$0*!*0[1!4)/)*2-!B-!D-44-;D)P!,(!D-0*$)(!B&/$)(-?!
N4! ]! $! B&(D! B2F5! ,(-! E0-/)[0-! D&(*0$)(*-! 5! *&,F&,01!
'$0B-0! 5! 46-1E0)*!9! B-! +,-4! B&/$)(-! E$04- ;*;&(P! )D)! -*!
/$)(*-($(*? !
h(-! B-,Q)[/-! 4)/)*-! E0&3 )-(*! B,! C$)*! +,6,(! /&B[4-! E$0!
($*,0-P!-*!D&//-!B2F5!B)1D,*2!E4,1!G$,*P!(-!0-*)-(*!+,-!
E-,!B6$1E-D*1!B,!B&/$)(-!1,0!4-+,-4!)4!E&0*-?!L(!E0)(D)E-!
B&(D!E&,0!4-!/`/-!B&/$)(-!<!B-!4$!02$4)*2P!B-!/,4*)E4-1!
/&B[4-1P! " 3 %P! 1&(*! -(3)1$'-$74-1 "WP! -*! 45! 2'$4-/-(*P! )4!
D&(3)-(*!B-!7)-(!1,)30-!B,+,-4!)4!16$')*P!B$(1!4-!D&(*-Q*-!
D&,0$(*?!!
JK63;A6!!
%&(1)B20&(1! E$0! -Q-/E4-! 4$! *bDG-! B6$11,0-0! +,6,(-!
E)[D-!1&)*!E&12-!B,!Dg*2!E)4-?!
%-!B&/$)(-!E-,*!1-!0-E021-(*-0!E$0!B-,Q!$11&D)$*)&(1P!
D&00-1E&(B$(*! "?!$,!D$1!B6,(-!E)[D-! )()*)$4-/-(*!E&12-!
!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
"W! h(-! $4*-0($*)3-! 0$B)D$4-! 5! 46,*)4)1$*)&(! B-! /&B[4-! D&(1)1*-P!
D&//-!Z$0/2()B-!46$!E0&E&12P!5!4$)11-0!46&71-03$*-,0!C$D-!$,!
B&/$)(-!<!4, );/`/- !9!c!D-!+,)!-1*P!-1*!I!D-!+,)!(6-1*!E$1P!(6-1*!
E$1!e!?! #6-QE20)-(D-P! 4-! 32D,! 1-/74-(*! E&,0! 46G,/$)(! ,(!
E02$4$74-! B)CC)D)4-/-(*! ! D&(*&,0($74-! 5! *&,*-! /&B24)1$*)&(!I! )4!
3$,B0$)*!E&,0*$(*!4$!E-)(-!B-! *-(*-0!D-4$P!&,! *&,*!$,! /&)(1!B-!
D&(*-()0! D-**-! 2*$E-! $,! /)()/,/P! (-! 1-0$)* ;D-! +,-! D&//-!
E02E$0$*)&(!$,!E$11$'-!5!c!46$,*&/$*)12!e?!
!

!  

Ai : I in,Iout( )i

!  

Dm : I in,Iout( )1
, I in,Iout( )2

,..., I in,Iout( )n{ }



! KM!

B,!Dg*2!E)4-P!-*!J?!$,!D$1!B6,(-!E)[D-!)()*)$4-/-(*!E&12-!
B,!Dg*2!C$D-?!
<$(1! 4-! E0-/)-0! D$1P! 0)-(! (6-1*! 5! C$)0-P! -*! B$(1! 4-!
B-,Q)[/-P!)4!D&(3)-(*!B-!0-*&,0(-0!4$!E)[D-?!
h(-!0-E021-(*$*)&(!E&11)74-!B-!D-!B&/$)(-!D&'()*)C!-1*!
E$0!-Q-/E4-!4$!1,)3$(*- !9!
! " 3 !*!PQ;%A6N2%6&/R/$4%26SNQ$4:6N26'(82&62/A4/;%@:6ST! 8M@!
/01*+2,3$ F$ 4$%-$ +1-8'.1$ (3$ 639.$ 6-5$ 5&-66+*;03+$
='+3;.3,3(. $
726896*! h(! B&/$)(-! B-! 4$! 02$4)*2P! <P! (6-1*! E$1!
B)0-D*-/-(*! '20$74-!B$(1!4$! *G2&0)-!d%A?!h(-!D-0*$)(-!
0-E021-(*$*)&(P!" 3 P! -1*! (2D-11$)0-P! D&//-! B2C)()! 5!
462+,$*)&(!K?!!
"%):8))%(&!*!m(!G20)*-!)D)!B-1!0-1*0)D*)&(1!B2F5!/)1-1!-(!
23)B-(D-! E$0! 4-1! *G2&0[/-1! "! 5! MP! 0-4$*)C1! $,Q! (&*)&(1!
D4$11)+,-1!B6)(C&0/$*)&(!-*!B-!/&B[4-?!
L(!D&G20-(D-!$3-D!46-Q)'-(D-!B-!D&(*)(,)*2P!+,)!)/E&1-!
+,-!4$!(&,3-44- !*G2&0)-!1-!7$1-!(&*$//-(*!1,0!46$D+,)1!
+,-!D&(1*)*,-!4$!*G2&0)-!B-!46)(C&0/$*)&(P!)4!C$,*!D&(1*$*-0!
+,-! (&,1! 1&//-1! -/E0)1&((21! B$(1! (&1! /&B[4-1?!
%-,Q;D)!&(*! (2$(/&)(1!$,! /&)(1!4-!B&,74-! /20)*-! d" !9!
B6,(-! D-0*$)(-! C)()*,B-P! -*P! 1,0*&,*P! dJ!9! B6,(-! D-0*$)(-!
D$E$D)*2!5!$)B-0!46$'-(*!D&'()*)C!5!$**-)(B0-!1-1!7,*1?!
<$(1! 46-Q-/E4-! D);B-11,1P! &(! (-! 0-*)-(*! +,6,(! 7)*!
B6)(C&0/$*)&(!0-4$*)C!5!4$!E)[D-!B&(*! )4! -1*!+,-1*)&(!9!1&(!
2*$*!E)4-!&,!C$D-?!<$(1!4$!02$4)*2P!D-**-!E)[D-!$!C&0D2/-(*!
,(-! )(C)()*2! B-! D$0$D*[0-1! $BB)*)&((-41! +,)! 1-0&(*!
23-(*,-44-/-(*! D0)*)+,-1! B$(1! D-0*$)(-1! 1)*,$*)&(1 !9!
($*,0-!B-!4$! /$*)[0-!B&(*! -44-! -1*!C$)*-P!2E$)11-,0P! *]E-!
B-!/&(($)-P!B2C$,*1!B-!1,0C$D-P!)B-(*)*2!B,!E0&E0)2*$)0-P!
-*D?P!-*D?!?!



! KY!

F">$K()*+,-.'*($H!-J$$ $
#-! D&(D-E*! B6)(C&0/$*)&(! $! 2*2! E021-(*2! B-! C$i&(!
B2*$)442-! $,! |J?"! -*! )44,1*02! 1,0! 4$! C)',0-! "?! .$EE-4&(1!
70)[3-/-(*! )D)! 4-1! 242/-(*1! E0)(D)E$,Q !0-4$*)C1! 5!
46)(C&0/$*)&(9! 46)(C&0/$*)&(! -1*! D&(3&]2-! E$0! B-1!
/-11$'-1 !I! ,(! 1]1*[/-! D&'()*)C! 8A%@! 1-! C$)*! ,(-!
0-E021-(*$*)&(! )(*-0(-! 1)/E4)C)2-! 8,(! /&B[4-@! B-! 4$!
02$4)*2!I! 4-1! /-11$'-1! 1&(*! $**-(B,1! $3-D! ,(-! D-0*$)(-!
E0&7$7)4)*2?!
"#$%&%'%(&!*!
#6)(C&0/$*)&(P!D6-1*!D-!+,)!E-0/-*!5! ,(!1]1*[/-!D&'()*)C!
B-! C&0/-0! &,! /-**0-! 5! F&,0! 1&(! /&B[4-! )(*-0(-?! L*! 4$!
U84&'%'#! B6)(C&0/$*)&(! 0-i,-! -1*! ,(-! C&(D*)&(! B-! 4$!
;2(E4E%A%'#!B-1!/-11$'-1!0-i,1? !
"%):8))%(&!*!
<$(1!4$!B2C)()*)&(P!&(!16-1*!$**$DG2!$,!D$1!B6,(!1]1*[/-!
+,)! 26V(%'! B-! 46)(C&0/$*)&(?! d$)1! )4! E-,*! $00)3-0! +,6,(!
1]1*[/-! -(!2/-**-P!-*P!-(!C$)*!4$!1)*,$*)&(!1-! '[0-!$4&01!
B-! C$i&(! $($4&',- !9! A)! ,(-! D-0*$)(-! E0&7$7)4)*2!
D$0$D*20)1-! 462/)11)&(! B6,(! /-11$'-P! 4$! +,$(*)*2!
B6)(C&0/$*)&(! D&00-1E&(B$(*-! -1*! B&((2-! E$0! 4$! /`/-!
2+,$*)&(!"?!
<$(1! 4$! *G2&0)-! d%AP! ,(-! $**-(*)&(! E$0*)D,4)[0-! -1*!
E&0*2-!$!46)(C&0/$*)&(! -(*0$(*!B$(1! ,(! 1]1*[/-!D&'()*)CP!
$)(1)! +,65! 46)(C&0/$*)&(! 1&0*$(*! B,! 1]1*[/-P! D6-1* ;5;B)0-!
'2(202-!E$0!4,)?!
#62+,$*)&(! "! B&(($)*! 4$!+,$(*)*2! B6)(C&0/$*)&(!D&(*-(,-!
B$(1! ,(! /-11$'-P! W! P! D6-1*;5;B)0-! +,6&(! 3)1$)*!
46-11-(*)-4?! A$,C! D$1! B62D&4-P! E4,1)-,01! /-11$'-1! 1&(*!
*&,F&,01! E&11)74-1?! L*! E&,0! DG$D,(! B6-,Q! 462+,$*)&(! "!!
-1*!7)-(!1\0!$EE4)D$74-P!B&(($(*!(&*$//-(*!E&,0!4-!) )[/- !
/-11$'-! 4$! +,$(*)*2! B6)(C&0/$*)&( ! W)?! N4! 3$,*! 4$! E-)(-!



! KX!

B6$F&,*-0! )D)! +,6-(! E0$*)+,-! D6-1*! -(1,)*-! 1&,3-(*! 4$!
+,$(*)*2! 3(H6&&6! B6)(C&0/$*)&(! D&(*-(,-! B$(1! ,(!
/-11$'-P! W/ P! +,)! B-3)-(*! $4&01! )(*20-11$(*-P! D$0! D-4$!
E-0/-*! B-! 1-! 0-(B0-! C$D)4-/-(*! D&/E*-! B-! 46-CC-*!!
'4&7$4"" !9!

! !!!n7)*o! 8Y@!

%6-1*!B&(D!D-**-!2+,$*)&(!+,6&(!$EE4)+,-0$!E&,0!-1*)/-0!
4-1! +,$(*)*21! B6)(C&0/$*)&(! -(*0$(*! -*P! 0-1E-D*)3-/-(*P!
1&0*$(*!B6,(!1]1*[/-! D&'()*)C!I!( )(!-*P!0-1E-D*)3-/-(*P!( &,*!
n7)*o?!!

F"@$E355-G3$H!7J$$$
"#$%&%'%(&!*!
h(! /-11$'-! -1*! ,(! 242/-(*! B6)(C&0/$*)&(?!
L11-(*)-44-/-(*P!4$!+,$(*)*2!B6)(C&0/$*)&(!+,6)4!*0$(1E&0*-!
-1*!B2*-0/)(2-!E$0!1$!E0&7$7)4)*2!B6&DD,00-(D-?!
"%):8))%(&!*!
%&//-! B2F5! B)1 D,*2P! 4$! E0&7$7)4)*2! B6&DD,00-(D-!
B2*-0/)($(*-! -1*! D-44-! +,-! 4-! 02D-E*-,0! B,! /-11$'-!
-1*)/-?! L*!D6-1*! *&,*! D-! +,6&(! 0-*)-(*!B,! /-11$'-! E&,0!
-(!-1*)/-0!4$!+,$(*)*2!B6)(C&0/$*)&(!D&(3&]2-?!

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!

"" !S&*&(1!+,6)4!16$')*!B-! 4$! /&]-((-! 1,0! *&,1!4-1! /-11$'-1! 0-i,1?!m(!
E-,*! $,11)! 1)/E4-/-(*! -1*)/-0! D-**-! '0$(B-,0! 1&,1! 4$! C&0/-! B6,(-!
/&]-((-! 1,0! 4-1! /-11$'-1! E&11)74-1P! E&(B202 1! E$0! 4-,01! E0&7$7)4)*21!
0-1E-D*)3-1?!!

N4!$EE$0$f*!,(-!1&0*-!B-!D&(*0$B)D*)&(!+,)!(6-1*!E$1!1$(1!)(*20`*!4&01+,6&(!
1&,G$)*-!1)/E4)C)-0!4-1!DG&1-19!$4&01!+,6)(B)3)B,-44-/-(*!,(!/-11$'-!*0[1!
E-,!E0&7$74-!*0$(1E&0*-!E$0!B2C)()*)&(!,(-!'0$(B-!+,$(*)*2!B6)(C&0/$*)&(P!
B$(1!4$!/&]-((-!E$0!D&(*0-P!1$!D&(*0)7,*)&(!E$0!0$EE&0*!5!B-1!/-11$'-1!
7-$,D&,E!/&)(1!)/E0&7$74-1!-1*!(2'4)'-$74- !9!!1&(!E&)B1!-1*!$,11)!C$)74-!
+,-!1$!C$)74-!E0&7$7)4)*2!B6&DD,00-(D-?!!
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! KU!

a,F&,0B6G,)P! 7-$,D&,E! B-! '-(1! &(*! 46-QE20)-(D-! B-!
1]1*[/-1! )(C&0/$*)+ ,-1! -*! 1&(*! 1&,3-(*! *0[1! )(C4,-(D21!
E$0!4-1!0-E021-(*$*)&(1! (,/20)12-1"J ! +,6)41!0-(D&(*0-(*?!
N4!-1*!30$)!+,-!4$!C$i&(!B&(*!,(!/-11$'-!$!2*2!D&B2!1&,1!
C&0/-! )(C&0/$*)+,-! E-,*! 16$320-0!4! ;()'62%(2%! ,(! )(B)D-!
1)'()C)D$*)C! B-! 4$! +,$(*)*2! B6)(C&0/$*)&(! +,6)4! D&(*)-(*?! ! N4!
(6-(!0-1*-!E$1!/&)(1!+,-!D6-1*!*&,F&,01!462+,$*)&(!"!+,)!
-1*! B2*-0/)($(*-?! L(! D$1! B-! D&(C4)*P! B-,Q! 1)*,$*)&(1!
E-,3-(*!1DG2/$*)+,-/-(*!1-!E0&B,)0-?!A"?!A&)*!4-!D&B-!
,*)4)12! 1-/74-! ,*)4)1-0! E4,1! B-! 7)*1! +,-! (2D-11$)0-1P! -*!
B&(D! D&(*-()0P! E$0! B2C)()*)&(P! B-! 4$! 0-B&(B$(D-! 8DG&1-!
E&,3$(*! 16$320-0! ,*)4-P! E$0! -Q-/E4-! B$(1! 4-! D$1! B-!
D&//,()D$*)&(! -(!E021-(D-!B-!E-0*,07$*)&(1@?!AJ?!A&)*!
$,!D&(*0$)0-!4-!D&B-!E-,*!1-/74-0! ,*)4)1-0! /&)(1!B-!7)*1!
+,-! (2D-11$)0-! E&,0! ,(! *-4! /-11$'-P! /$)1! )4! C$,*! $4&01!
1$3&)0! +,-! D-D)! (6-1*! E$1! E&11)74-! B6$E0[1! 4$! *G2&0)-!
846$($4]1-! B&)*! $4&01! 1$(1! B&,*-! 1-! 0-C$)0-! E4,1!
/)(,*)-,1-/-(*!$C)(!B-!4&D$4)1-0!,(-!-00-,0!D-0*$)(-@? !
L(!E0)(D)E-!)4!-Q)1*-!B-1!*-DG()+,-1!1)/E4-1!-*!-CC)D$D-1!
E&,0! D&B-0! B-1! /-11$'-1! $3-D! 4-! /)()/,/!
B6)(C&0/$*)&(! B2*-0/)(2! E$0! 462+,$*)&(! "! 8(&*$//-(* !9!
D&B-! B-! ^,CC/$(@?! #62+,$*)&(! "! B2C)()*! $,11)! 4$! 4)/)*-!
,4*)/-!E&,0!*&,*-!*-(*$*)3-!B-!D&/E0-11)&(!B6)(C&0/$*)&(!
1$(1!-00-,0?!

F"F$L*,683D'.1$H>-J$$$
"#$%&%'%(&!*!
#$! D&/E4-Q)*2P! D6-1*! 4$! E0&E0)2*2! B6,(! &7F-*! +,)! 0-+,)-0*!
,(-! '0$(B-! +,$(*)*2! B6)(C&0/$*)&(! E&,0! `*0-! B2D0)*! B-!

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
"J !2+,)3$4-(*!B,!/&*!$('4$)1!c !B)')*$4!e!



! KV!

C$i&(! -QG$,1*)3-?! #6,()*2! B-! /-1,0-! -1*! D-44-! B-!
46)(C&0/$*)&(P!D6-1*;5;B)0-!4-!n7)*o"K?!
"%):8))%(&!*!
<-! C$i&(! *0[1! B)0-D*-P! D-**-! B2C)()*)&(! 0-E&0*-! 1,0! 4$!
D&/E4-Q)*2! 4-1! E0&E0)2*21! B-! 46)(C&0/$*)&(! -44-;/`/-9!
(&( ;1*$*)&(($0)*2!-*!1,7F-D*)3)*2!8DC?!*G2&0[/-1!"!-*!J@?!
h(-! 2+,$*)&(! 1,EE42/-(*$)0-! ,*)4-! E&,0! +,$(*)C)-0!
46)(C&0/$*)&(P!D6-1*!D-44-!+,)!B&((-! 4$!+,$(*)*2! /&]-((-!
B6,(! /-11$'-P! $EE4)D$74-! -(! D$1! B62+,)E0&7$7)4)*2! B-1!
/-11$'-1?! %-4$! E-0/-* ! ,(-! -1*)/$*)&(! 0$E)B-! B-1!
+,$(*)*21!B6)(C&0/$*)&(1!-*!B&((-!B$(1!*&,1!4-1!D$1!,(-!
7&0(-!1,E20)-,0-?!p&)D)!D-**-!2+,$*)&(P!B$(1!4-!D$1!B-!S!
/-11$'-1! B)CC20-(*1! E&11)74-1P! *&,1! 2*$(*!
2+,)E0&7$74-1!9!

! !!!n7)*o! 8X@!
#-!/&]-(!4-!E4,1!1\0!B-!4)/)*-0!4$!D&/E4-Q) *2!D&(1)1*-!5!
1-! D&(*0$)(B0-! $,*$(*! +,-! E&11)74-! 5! B-! E-*)*1!
D&(*-Q*-1!I! 5! ,(! (&/70-! $,11)! 4)/)*2! +,-! E&11)74-! B-!
/-11$'-1!B)CC20-(*1?!
<-1! /2*G&B-1! D4$11)+,-1! E&,0! $EE0&DG-0! D-*! )B2$4!
)(D4,-(*! 4-1! 0-E021-(*$*)&(1! G)20$0DG)12-1"MP! &,! -(D&0-!

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
"K!<-1!B2C)()*)&(1!E&,0!4$!D&/E4-Q)*2!&(*!2*2!E0&E&12-1!E$0!B-!
(&/70-,Q! $,*-,01?! #$! B2C)()*)&(! 4$! E4,1! E0&DG-! B-! D-44-! B-! 4$!
E021-(*-! *G2&0)-! d%AP! D6-1*! E-,*;`*0-! D-44-! B-! %G$)*)(;
u&4/&'&0&3?! L(! 1,71*$(D-P! 4$! D&/E4-Q)*2! B6,(-! DG$f(-! B-!
D$0$D*[0-1! ]! -1*! -1*)/2-! E$0! 4$! 4&(',-,0! B,! E 0&'0$//-!
E-0/-**$(*!B-!'2(20-0!4$!DG$f(-!B-!D$0$D*[0-1?!p&)0!$,11)!1&,1!
c!.2B,D*)7)4)*2!e?!
!



! KT!

4-1! /2D$()1/-1! B- ! *0)?! #6-CC&0*! -1*! $4&01! 0-E&0*2! B-! 4$!
'-1*)&(! B)0-D*-! B6,(! D&(*-Q*-! D&/E4-Q-! 3-01!
46&E*)/)1$*)&(! B-1! *-DG()+,-1! B6$B0-11$'-! -*! B-!
($3)'$*)&(!B6,(!D&(*-Q*-!5!46$,*0-?!
N4!-1*!23)B-(*!$,F&,0B6G,)!+,-!46$B0-11$'-!E$0!D&(*-(,!-*!
4-1!G]E-04)-(1!+,-!46)(C&0/$*)+,-!-*!4-1!021-$,Q!$11,0-(*P!
E-0/-**-(*!5!46)(B)3)B,!B-!D&(1)B20-0!3$4$74-/-(*!,(!*0[1!
'0$(B! (&/70-! B-! D&(*-Q*-1! B)CC20-(*1P! -*! DG$D,(! B6-,Q!
0-1*-!B-!D&/E4-Q)*2!'20$74-?!v4&7$4-/-(*P!4$!D&/E4-Q)*2!
B-!(&1!/&(B-1!1,0!&0B)($*-,0!1-!D&/E*-!$,F&,0B6G,)!-(!
*20$&D*-*1!8"!&D*-*lV!7)*@!5!462DG-44-!B,!E&1*-! )(B)3)B,-4P!
-*! E0&7$74-/-(*! B-! 46&0B0-! B-! "W"W! C&)1! E4,1! 5! 462DG-44-!
B6)(*-0(-*?!
N4!$EE$0$f*P!-(!E$0*)D,4)-0P!+,-!4$!E021-(*-!B2C)()*)&(!B-!4$!
D&/E4-Q)*2!021&,*!,(!E$0$B&Q-!D4$11)+,-!-(!)(*-44)'-(D-!
$0*)C)D)-44-P!4-!E$0$B&Q-!B-1!-QE-0*1!9!E4,1!&(!-(!1$)*P!E4,1!
&(!E-,*!C$D)4-/-(*!-(!$EE0-(B0-!-(D&0- "Y?!Z&,0!46-QE-0*P!
4-1!/-11$'-1!1&(*!4$0'-/-(*!E023)1)74-1 !I!E$0!B2C)()*)&(P!
)41!D&(*)-((-(*!/&)(1!B6)(C&0/$*)&(!E&,0!4,)!-*!1&(*!B&(D!
$)(1)P! E$0! B2C)()*)&(! 2'$4-/-(*P! /&)(1! D&/E4-Q-1?! #$!
1,)*-!(6-1*!E4,1!E$0$B&Q$4-9!)4!-1*!4&')+,-!+,6&(!$EE0-((-!
E4,1!C$D)4-/-(*!D-!+,)!-1*!/&)(1!D&/E4-Q-? !

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
"M!<$(1!,(!0$EE&0*!E$0!-Q-/E4-P!&(!$,0$!(&*$//-(*!"?!B$(1!4-!D&(*-Q*-!
B,! 021,/2P! ,(-! E021-(*$*)&(! B-! 46-(1-/74-! B,! 0$EE&0*! B-! C$i&(!
0-4$*)3-/-(*!$71*0$)*-P!J?!E$0!$)44-,01!5!46)(*20)-,0!B,!0$EE&0*P!,(!D&(*-Q*-!
E$0*)D,4)-0P! ,(! E&)(*! 1E2D)C)+,-/-(*! B23&4,! $,Q! B2*$)41! D&(D-0($(*! ,(!
$1E-D*! 1)(',4)-0P! &,! -(D&0-! K?! ,(! *)*0-! *0[1! 021,/2! E-0/-**$(*! B-!
*0$(1C20-0! 1$(1! -QD[1! B6)(C&0/$*)&(! 4-! D&(*-(,! B,! 0$EE&0*! B$(1! 4-!
D&(*-Q*-!E4,1!'2(20$4!B6,(-!7)74)&*G[+,-!&,!B6,(-!7)74)&'0$EG)-?!
"Y!%6-1*!4-!D&(*0$)0-!B-1!EG2(&/[(-1!B&(*!&(!$!46G$7)*,B-!B$(1!4-!/&(B-!
EG]1)+,-?! Z$0! -Q-/E4-! 46$,'/-(*$*)&(! B-! 4$! E0-11)&(! B$(1! ,(! E(-, !9!
E4,1!&(!E&/E-P!E4,1!)4!B-3)-(*!B)CC)D)4-!B-!E&/E-0?!



! MW!

JK63;A6*!
#$!B2C)()*)&(!B-!4$!D&/E4-Q)*2P!B$(1!4$!*G2&0)-!d%AP!*)-(*!
-(! J! 4)'(-1! -*! B-/)?! %-D)! 0-E021-(*-! -(3)0&(! KW! /&*1P!
1&)*!-(3)0&(!KWW!7)*"X?!A,0!D-**-!7$1-P!4$!D&/E4-Q)*2!B-!4$!
B2C)()*)&(!E-,*!16-1*)/-0!5!-(3)0&(!KWW!n7)*o?!!

F"M$N75.+-;.'*($H>7J$$$
"#$%&%'%(&!*!
#6$71*0$D*)&(P!D6-1*!4$!E0&E0)2*2!B6,(!1]1*[/-!+,)!B24)30-!
-(! 1&0*)-! ,(-! +,$(*)*2! B6)(C&0/$*)&(! )(C20)-,0-! 5! D-44-!
+,6)4!0-i&)*! -(! -(*02-?! k,$(*)*$*)3-/-(*P!B$(1!4$! *G2&0)-!
d%AP! ,(! )(B)D-! B6$71*0$D*)&(P!%OE)! P! ! -1*! B2C)()! D&//-!
2*$(*! 4-! 0$EE&0*! B-! 4$! +,$(*)*2! B6)(C&0/$*)&(! -(! -(*02-P!

&%&P!1,0!4$!+,$(*)*2!B6)(C&0/$*)&(!-(!1&0*)-P!&(8' !9!

! ! 8U@!

"%):8))%(&!*!
a4&01!+,-!4-1!+,$(*)*21!B6)(C&0/$*)&(1! -(! -(*02-1! -*! -(!
1&0*)-1!1-!/-1,0-(*!-(!n7)*oP!46)(B)D-!B6$71*0$D*)&(!-1*!4,)!
1$(1!,()*2?!
_]E)+,-/-(*P!46)(B)D-!B6$71*0$D*)&(!-1*!1,E20)-,0!&,!2'$4!
5!"?!A)!$,!D&(*0$)0-!4$!+,$(*)*2!B6)(C&0/$*)&(!-(!1&0*)-!-1*!
E4,1! '0$(B-! +, 6-(! -(*02-P! )4! (-! 16$')*! $4&01! E$1P! 5!
E0&E0-/-(*! E$04-0P! B6$71*0$D*)&(P! /$)1! E4,*g*! B-!
D&(D02*)1$*)&(!83&)0!E&)(*!1,)3$(*@?!
<-! C$i&(! '2(20$4-P! 46$71*0$D*)&(! -1*! *]E)+,-! B-1!
E0&D-11,1!E-0D-E*)C1P!B-!4$!0-D&(($)11$(D-!B-!C&0/-1!-*!

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
"X! aB/-**&( 1! +,6-(! C0$(i$)1! (&,1! $3&(1! "WWW! /&*1! 8D-! +,)! -1*! 1$(1!
B&,*-! 1&,1 ;23$4,2@! -*! +,6)41! 1&(*! 2+,)E0&7$74-1! 8D-! +,)! D&(1*)*,-! E$0!
D&(*0-! /$()C-1*-/-(*! ,(-!1,0-1*)/$*)&(@ !I!B[1!4&01! (&,1!$3&(1! -(3)0&(!
"W!7)*!E$0!/&*P!1,0!4$!7$1-!46L+,?!X?!

!  

iAbs =
nin

nout



! M"!

B-!C$i&(!'2(20$4-!*-(B!5!D$ 0$D*20)1-0!4$!D&/E02G-(1)&(P!
-*! 4$! B2/$0DG-! 1D)-(*)C)+,-?! a! 4623)B-(D-P! D-4$!
D$0$D*20)1-!4$!/&B24)1$*)&(?!
!!

F"O$L*(;+1.'5-.'*($H>;J$$ $
"#$%&%'%(&!*!
#$! D&(D02*)1$*)&(P! D6-1*! 4$! E0&E0)2*2! B6,(! 1]1*[/-! +,)!
B24)30-!-(!1&0*)-!,(-!+,$(*)*2!B6)(C&0/$*)&(!1,E20)-,0-!5!
D-44-! +,6)4! 0-i&)*! -(! -(*02-?! k,$(*)*$*)3-/-(*P! B$(1! 4$!
*G2&0)-!d%AP!,(!)(B)D-!B-!D&(D02*)1$*)&(P!%5(&:2 P!!-1*!B2C)()!
D&//-! 2*$(*! 4-! 0$EE&0*! B-! 4$! +,$(*)*2! B6)(C&0/$*)&(! -(!

1&0*)-P!&(8' P!1,0!4$!+,$(*)*2!B6)(C&0/$*)&(!)(D)B-(*-P!&%&!9!

! ! 8V@!

"%):8))%(&!*!
a4&01!+,-!4-1!+,$(*)*21!B6)(C&0/$*)&(1! -(! -(*02-1! -*! -(!
1&0*)-1! 1-! /-1,0-(*! -(! n7)*oP! 46)(B)D-! B-! D&(D02*)1$*)&(!
-1*P!4,)P!1$(1!,()*2?!
_]E)+,-/-(*P!46)(B)D-!B-!D&(D02*)1$*)&(!-1*!1,E20)-,0!&,!
2'$4! 5! "?! A)! $,! D&(*0$)0-! 4$! +,$(*)*2! B6)(C&0/$*)&(! -(!
1&0*)-!-1*!E4,1!E-*)*-!+,6-(!-(*02-P!)4!(-!16$')*!$4&01!E$1P!5!
E0&E0-/-(*! E$04-0P! B-! D&(D02*)1$*)&(P! /$)1! E4,*g*!
B6$71*0$D*)&(!83&)0!E&)(*!E02D2B-(*@?!
#-1! E0&D-11,1! B-! D&(D02*)1$*)&(! 1&(*! *]E)+,-1! -(!
1](*G[1-P!-(!02$4)1$*)&(?!N41!1&(*!D02$*)C1!-*P!5!4623)B-(D-P!
'2(20$*-,01! B6)(C&0/$*)&(?! #$! '2(20$*)&(! B6)(C&0/$*)&(P!
-*! E4,1! E$0*)D,4)[0-/-(*! 4$! D&(D02*)1$*)&(P! 1&(*!
1](&(]/-1!B6$0*!8DC?!$0*)1$(1!-*!$0*)1*-1@?!

!  

iConcr =
nout

nin



! MJ!

F"P$L*((-'55-(;3$H@-J$$ $
"#$%&%'%(&!*!
#$! D&(($)11$(D-P! D6-1*! ,(-! E0&E0)2*2! -11-(*)-44-! B-1!
1]1*[/-1!D&'()*)C1?!L44-!4-,0!E-0/-*!B-!B24)30-0!-(!1&0*)-!
46)(C&0/$*)&(!E-0*)(-(*-!I!&,!7)-(!B-!C$i&(!E0&$D*)3-P!&,!
$4&01!-(!02$D*)&(!$,Q!/-11$'-1!)(D)B-(*1?!
k,$(*)*$*)3-/-(*P! B$(1! 4$! *G2&0)-! d%AP! 4$! +,$(*)*2! B-!
D&(($)11$(D-P! uP! B6,(! 1]1*[/-! D&'()*)CP! -1*! B2C)()-!
D&//-! 2*$(*! ,(-! C&(D*)&(! B-1! +,$(*)*21! B6)(C&0/$*)&(!

)(D)B-(*-P!&%&!P!-*!B24)302-P!&(8' !9!

! ! 8T@!
#6,()*2P!D6-1*!4-!n4)(o!!8#&'$0)*G/!&C!N(C&0/$*)&(@?!
"%):8))%(&!*!
#$! D&(($)11$(D-P! D6-1*! D-! +,)! E-0/-*! $,Q! 1]1*[/-1!
D&'()*)C1!c!B-!C$)0-!F,1*-!e?!
#$!D&(($)11$(D-P!D6-1*!4$!E0&E0)2*2!4$!E4,1!23)B-//-(*!
4)2-! $,Q! 1]1*[/-1! D&'()*)C1 !I! 3&)0-! 5! 4$! D&'()*)&(! -(!
'2(20$4P!D&//-!4$!0$D)(-!B-!D-1!/&*1!46)(B)+,-?!
%&(1)B20&(1! B$(1! ,(! E0-/)-0! *-/E1! 46)(C&0/$*)&(! *-44-!
+,-! *0$B)*)&((-44-/-(*! '2(202-! E$0! 46G,/$)(! B$ (1! 4-!
E$112?!
a! D-**-! 2E&+,-P! 46,*)4)1$*-,0! +,)! $3$)*! 7-1&)(! B6,(-!
)(C&0/$*)&(!B-3$)*!1&)*!16$B0-11-0!5!,(!$,*0-!G,/$)(P!1&)*!
0-E0-(B0-!5!E$0*)0!B6,(-!C&0/-!&,!46$,*0-!B-!/2/&)0-P!4-!
021,4*$*!E$112!B-!E0&D-11,1!D&'()*)C1!E0&E0-1!5!46G,/$)(!
2'$4-/-(*? !
p&)D)!B-,Q! -Q-/E4-1 !9! "?! 4-! c!4)30-*!e! B-! /,4*)E4)D$*)&(!
$EE0)1! E$0! D},0! 8B-! "Q"P! F,1+,65! "JQ"J@P! &,! B-! C$i&(!
E4,1! D&/E4-Q-!I! J?! 4$! c!*$74-! B-1! 4&'$0)*G/-1! -*! B-1!
C&(D*)&(1!*0)'&(&/2*0)+,-1!e?!!



! MK!

#$!023&4,*)&(P!B,-!$,Q!1]1*[/-1!D&'()*)C1!$0*)C)D)-41P!D6-1*!
+,-!*&, *!5!D&,E!46)(C&0/$*)&(!1&,G$)*2-!E$0!4-1!G,/$)(1!
$! E,! 1624$7&0-0! 5! 4$! B-/$(B-P! 1$(1! $3&)0! 2*2!
/2/&0)12-P! 1$(1! *$7,4$*)&(! E02$4$74-?! ! %-*! $1E-D*! -1*!
7)-(!0-(B,!E$0!4-! (&/!B6c !$'-(* !e!D&'()*)C!E$0C&)1!$,11)!
,*)4)12!E&,0!B21)'(-0!,(!1]1*[/-!D&'()*)C? !
.-E0-(&( 1! (&1! B-,Q! -Q-/E4-1 !9! 4-1! E0-/)[0-1!
D$4D,4-**-1! B$*-(*!B-1! $((2-1! UWP! -*! B-E,)1P! -44-1!1&(*!
D$E$74-1!E$0!-Q-/E4-!B-!0$E)B-/-(*!)(B)+,-0!4-!021,4*$*!
B6,(!D$4D,4!*-4!+,-! "KQ"K!&,!4&'8Y@!1$(1!0-D&,0)0!5! ,(-!
/2/&)0-!D&(*-($(*!B-!C$i&(!-QE4)D)*-!4-1!02E&(1-1?!!
%&(1)B20&(1P! D&//-! *0&)1)[/-! -Q-/E4-P! 4-! D$1! E4,1!
$D*,-4! B-1! *0$B,D*)&(1! $,*&/$*)+,-1! 1,0! )(*-0(-*?! #5!
2'$4-/-(*P!E&,0!4$!*0$B,D*)&(!B-!EG0$1-1P!&(!(-!0-D&,0*!
E$1!5! ,(-! /2/&)0-!D&(*-($(*!B-!C$i&(! -QE4)D)*-! *&,*-1!
4-1!02E&(1-1!E&11)74-1P!*$7,42-1!$,!E02$4$74-?!
<$(1! ,(-! '0$(B-! /-1,0-P! 4-1! 1]1*[/-1! D&'()*)C1!
B)1E-(1-(*!B&(D!B-!4624$7&0$*)&(!E02$4$74-!B6,(-!'0$(B-!
+,$(*)*2!B6)(C&0/$*)&(?!
Z$0! D&(*0-! $4&01! +,-! 46)(C&0/$*)&(! /2/&0)12-! -1*!
1*$*)+,-P!B)1E&()74-!3)0*,-44-/-(*!1$(1!B24$)P!4$!D&'()*)&(!
)/E4)+,-!E$0!($* ,0-!,(!E0&D-11,1P!,(-!c !$D*)&(!e!-*!B&(D!
C&0D2/-(*!,(!D-0*$)(!*-/E1? !
%-! +,6&(! $! B6-11-(*)-4! D6-1*P! &(! 46$! B)*P! B6,(-! E$0*! 4$!
B)1E-(1-!B-!B-3&)0!E02;24$7&0-0!4-1!)(C&0/$*)&(1!B&(*!&(!
$,0$! 23-(*,-44-/-(*! 7-1&)(! E$0! 4$! 1,)*-I! /$)1! B6$,*0-!
E$0*! D6-1*! $,11)! 4$!(2D-11)*2! (&,3-44-! B-! /-**0-! -(!
},30-!,(!E0&D-11,1? !
%-**-!)(*-0DG$('-$7)4)*2!B-1!0g4-1P!-(*0-!)(C&0/$*)&(!E02;
2*$74)-P! -*! E0&D-11,1! D$E$74-! B-! 4$! '2(20-0! 5! 4$!
B-/$(B-P! )(1E)0-P! B$(1! 4$! *G2&0)-! d%AP! 4$! C$i&(!
B623$4,-0!4-1!+,$(*)*21!B-!D&(($)11$(D-1?!



! MM!

01%?#6!$(&?436&'4A6! 6)'! ?1#94A862! A4! U84&'%'#! ?6!
:(&&4%))4&:6! ?18&! )H)'@36! :(,&%'%$! 6&! $(&:'%(&! ?6! A4!
U84&'%'#! ?1%&$(234'%(&! ;2##'4EA%6! U86! :6A4! ;6236'! ?6!
263;A4:62-!
a,!D},0!B-!462+,$*)&(!TP!4-!*-0/-! >!X!!&(8' !×!<!&%&!!!3)1-!D-!
7,*?! m(! E-,*! )/$')(-0! ,(-! /2/&)0-P! ,(-! *$74-! B&(*! 4$!
c!4$0'-,0!e! 1-0$)*! B-! &(8' ! 7)*P! -*! 4-! (&/70-! B-! 4)'(-1!
D&00-1E&(B0$)*!5!*&,1!4-1!/-11$'-1!E&11)74-1!-(!-(*02-!
8<!&%&!!4)'(-1P!B$(1!46G]E&*G[1-!B6,(!D&B-!&E*)/$4P!D-!+,)!
1-0$)*!B&(D!,(!/)()/,/@ "U?!
! >!X!!&(8' !×!<!&%&!!! 8"W@!
#$!E021-(D-!B-!4$!+,$(*)*2!B6)(C&0/$*)&(!-(!-QE&1$(*!B,!
J!B&)*!(&,1!$4-0*-0?!#$!D0&)11$(D-!B6,(-!*-44-!C&(D*)&(!-1*!
*0[1!0$E)B-?!a3-D!"W!5!46-QE&1$(*P!4$!7$1-!J!(&,1!B&((-!
-(3)0&(!/)44-I!$3-D!KWP!,(!/)44)$0B?!
LCC-D*)3-/-(*! )4! $EE$0$f*! +,6-(! '2(20$4! B$(1! 4-1!
E0&D-11,1! D&'()*)C1! G,/$)(1! 0-4-3$(*! B-! 4$! E-0D-E*)&(P!
&%&!!1-!D&/E*-!E$0!/)44)-01!-*!7)-(!E4,1?!L(!D&(12+,-(D-!
4$!*$)44-!B-!D-**-!*$74-!3)0*,-44-P!> P!-1*!*-44-/-(*!2(&0/-!
+,6)4! 1-0$)*! *&,*! 5! C$)*! )/E&11)74-! B-! 4$! 02$4)1-0!
EG]1)+,-/-(*?!aC)(!B6$442'-0!+,-4+,-!E-,!4-1! (&* $*)&(1P!
D6-1*! B&(D! 4$! C&(D*)&(! 4&'$0)*G/)+,-"V! +,)! -1*! $F&,*2-! 5!
D-**-!-1*)/$*)&( "T !P!D6-1*;5;B)0-!B$(1!462+,$*)&(!T?!!

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
"U! N4! (6]! $! E$1! B-! B)CC20-(D-! C&(B$/-(*$4-! -(*0-! 4$! *$)44-! B-! 4$! *$74-!
3)0*,-44-! > P! 4$! D&/E4-Q)*2! B,! B&/$)(-! D&'()*)C! E&,0! 4-+,-4! ,(! 1]1*[/-!
D&'()*)C! -1*! C$)*P!" 3 ! P! -*! ! 4$! +,$(*)*2! B6)(C&0/$*)&(! (2D-11$)0-! 5! B2D0)0-!
*&,*-1!4-1!$11&D)$*)&(1!E&11)74-1P!O. N!---!O%N!---!O&!P!B$(1!D-!D&(*-Q*-?!
"V! h(-! B2/$0DG-! 1)/)4$)0-! 16-1*! C$)*-! B$(1! 4-! B&/$)(-! B-1! E,)11$(D-1!
1&(&0-1!E$0!-Q-/E4-P!D-!+,)!$!D&(B,)*!$,!R-44?!
"T! <$(1! 4-! D$1! B62D&4-P! ,(! E-,! $71,0B-P! &j! 46&(! (6$,0$)*! $,D,(-!
)(C&0/$*)&(! 1*&Ds2-! 8&(8' ! lW! n7)*o@P! )4! 1-0$)*! 1&,G$)*$74-! +,-! 462+,$*)&(!
B&((-! W! n4)(o! B-! D&(($)11$(D-1! 2'$4-/-(* !I! E&,0! D-**-! 0$)1&(! 4-! *-0/-!



! MY!

N4! C$,*! -(D&0-! 0$EE-4-0! +,-! 46&7F-D*)C! -1*! 1)/E4-/-(*! )D)!
B624$7&0-0!,(!1*$(B$0B!E&,0!+,$(*)C)-0!4-1!D&(($)11$(D-1!
B-1! 1]1*[/-1! D&'()*)C1P! -*! (&(! E$1! B623-(*,-44-/-(*!
1)/,4-0! 4-,0! C&(D*)&((-/-(*! 5! 46$)B-! B6,(-! *$74-! B-!
02E&(1-1! E022*$74)-1! 8/`/-! 1)! D-D)! -1*! -(3)1$'-$74-!
E&,0! B-1! 1]1*[/-1! *0[1! 1)/E4-1P! B$(1! 4-! D$1! '2(20$4!
D-4$!(-!E-,*!E$1!`*0-!4$!1&4,*)&(@?!
JK63;A6!*!
<$(1! 4-! D$1! B,! 4$(D-0! B-! E)[D-! 5! E)4-! &,! C$D-! B2F5!
/-(*)&((2! E4,1! G$,*P! " 3 P! (&,1! $3)&(1! J! /-11$'-1!
2+,)E0&7$74-1!E&11)74-1! -(! -(*02-P!c!E)4-!e!&,!c !C$D-!eP!
B&(D!"!7)*!B6)(C&0/$*)&(?!!
Z&,0! 4-1! $D*)&(1! D&00-1E&(B$(*-1! -(! 1&0*)-P!c!2%6&/R/

$4%26e!!!-*! c !26'(82&62/A4/;%@:6!eP! (&,1! $3&(1! 2'$4-/-(*!
B-,Q! /-11$'-1! 2+,)E0&7$74-1P! -*! B&(D! "! 7)*!
B6)(C&0/$*)&(!2'$4-/-(*? !
<[1! 4&01! 4$! +,$(*)*2! B-! D&(($)11$(D-! B6,(! 1]1*[/-!
D&'()*)C!D$E$74-!B6$11,/-0!D-**-!*bDG-!-1*!4$!1,)3$(*-!9!!

! !!!!Y!X!A(,<Q&(8' !×!<!&%&Z.S!X!A(,<QLS!X.-F!!!n4)(o!! 8""@!
!

L(! E0)(D)E-! *&,*! -1*! B)*!9! (&,1! $3&(1! )D)! "?X! n4)(o! B-!
D&(($)11$(D-?! a44&(1! (2$(/&)(1! B$(1! 4-! B2*$)4! $C)(! B-!!
1-(*)0! ,(! E-,P! )(*,)*)3-/-(*P! 46$($4&')-! D)*2-! E4,1! G$,*!
$3-D! ,(-! *$74-!3)0*,-44-!+,)!D&(*)-(B0$)*!46-(1-/74-!B-1!
1&4,*)&(1?!Z&,0!*$7,4-0!D-!B&/$)(-P!)4!(&,1!C$,B0$)*!<!&%&!
l <!. !!l! <!!4)'(-1 !I!4$!E0-/)[0-!4)'(-!E&,00$)*!D&00-1E&(B0-!
$,! D$1! c!E)4-!eP! -*! 4$! 1-D&(B-! $,! D$1! c!C$D-!e?! ! S&,1!
$3&(1! B2F5! 3,! +,-! 4-1! $D*)&(1! D&00-1E&(B$(*-1! -(!

1&0*)-P!c!2%6&/R/$4%26!!e!-*!c !26'(82&62/A4/;%@:6!eP!D&(*)-((-(*!!
!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
c!y" !e! -1*! $F&,*2! B$(1! 46L+,?! T!I! /$)1! -(! '2(20$4! D-**-! +,$(*)*2! -1*!
(2'4)'-$74-!-*!(-!DG$('-!0)-(!B-!1)'()C)D$*)C!$,!021,4*$*?!



! MX!

2'$4-/-(* ! "! 7)*! B6)(C&0/$*)&(?! m(! E&,00$)*! D&B-0!
0-1E-D*)3-/-(*!E$0!c !W!e!-*!c !" !e!D-1!B-,Q!$D*)&(1! -*! )4!
$EE$0$f*!7)-(!+,-!B$(1!D-!D$1!+,-!4$!*$)44-!B-!D-**-!*$74-!
1-0$)*! 4$!1,)3$(*-!9! >X<! &%&! l! <! ! ! n7)*oP! 3$4-,0! +,-! (&,1!
$3)&(1!B2F5!B$(1!462+,$*)&(!""?!
/01*+2,3$ M $4$%-$ ?9-(.'.1$ =3$ ;*((-'55-(;3$ =&9($
5Q5.2,3$;*G('.')$35.$73-9;*96$6895$8'13$R$8-$?9-(.'.1$
=&'()*+,-.'*($ ?9&'8$ 639.$ 63+;3<*'+$ ?9&R$ 8-$ ?9-(.'.1$
=&'()*+,-.'*($?9&'8$639.$5Q(.01.'53+"$$$
726896*!m71-03&(1! 4-! D},0! B-! 462+,$*)&(! T! E-0/-**$(*!
46-1*)/$*)&(!B-!4$!D&(($)11$(D-P!uP!1&)*!$,11)!4-!*-0/-!d!
1-4&(! 462+,$*)&(! "W?! #$! +,$(*)*2! /&]-((-! B6)(C&0/$*)&(!
1](*G2*)12-P!&(8' P! ]! C)',0-! D&//-! C$D*-,0 !I! $4&01! +,-! 4$!
+,$(*)*2! B6)(C&0/$*)&(! )(D)B-(*-P!&%&P! ]! E$0*)D)E-! D&//-!
-QE&1$(*?!!
a! 3$4-,0! 2'$4-P! &%&! N! &(8' ! $EE&0*-! *]E)+,-/-(*! ,(-!
D&(*0)7,*)&(!(2'4)'-$74-!5!u!E$0!0$EE&0*!5!D-44-!B-!&%&!?!!
A)!&!-1*!(,4P!4$!1)*,$*)&(!-1*!B)1D,*$74-P!D$0!D6-1*!4-!*-0/-!
D&(1*$(*! "! +,)! 16)/E&1-! B$(1! 462+,$*)&(?! d$)1! ,(!
1]1*[/-!D&'()*)C!(-!B24)30$(*!E$1!B6)(C&0/$*)&(!-(!1&0*)-!
(6$! ',[0-!B-! 1-( 1?! L*! E&,0! *&,*-! 3$4-,0! B-!&! 2'$4-! &,!

1,E20)-,0-!5!"P! <&![!& P!3&)0-!<&![[!& !?!a!3$4-,0!2'$4-!-(!
-(*02-! -*! -(! 1&0*)-P! &! P! ! 46-CC-*! B-! &%&P! -(! -QE&1$(*P! -1*!
B&(D!7)-(!E4,1!'0$(B!+,-!D-4,)!B- !&(8' P!+,)!-1*!,(!1)/E4-!
C$D*-,0!B$(1!462+,$*)&(?!!
"%):8))%(&!*!!
#62+,$*)&(! B-! 7$1-! 2*$74)11$(*! 4$! /-1,0-! B-!
46)(C&0/$*)&(P!462+,$*)&(!"P!D&/E0-(B!,(!4&'$0)*G/-!E&,0!
E$11-0! B-! 4$! E0&7$7)4)*2! 8-*! B&(D! B,! (&/70-! B-!
/-11$'-1! E&11)74-1! -(! D$1! B62+,)E0&7$7)4)*2@! 3-01! 4$!



! MU!

+,$(*)*2! B6)(C&0/$*)&(JW?! <[1! 4&01! 4$! C&(D*)&(! )(3-01-P!
D6-1*;5;B)0-! 4$! C&(D*)&(! E-0/-**$(*! B6$44-0! B$(1! 4-!
1-(1 !+,$(*)*2! B6)(C&0/$*)&(! 3-01! E0&7$7)4)*2! 8-*! (&/70-!
B-! /-11$'-1! E&11)74-1@P! D&/E0-(B! ,(-! -QE&(-(*)-44-?!
%6-1*!D-*! -CC-*!+,)! $CC-D*-!E0)(D)E$4-/-(*! 4$!D&(*0)7,*)&(!
B- !&%&!?!
Z$0!D&(*0-!4$!/`/-!C&(D*)&(!4&'$0)*G/)+,-!-(*0$f(-!+,-!
1)! 46&(! D&(1)B[0-! E4,1)-,01! /-11$'-1! 1)/,4*$(2/-(*P!
4-,01! +,$(*)*21! B6)(C&0/$*)&(! D&00-1E&(B$(*-1!
16$BB)*)&((-(*! 1)/E4-/-(*?! %6-1*! D-*! -CC-*! +,)! $CC-D*-!
E0)(D)E$4-/-(*!4$!D&(*0)7,*)&(!B-!&(8' !?!
#6$($4&')-!B-!4$!*$74-!3)0*,-44-P!D&//-!B23-4&EE2-!B$(1!
46-Q-/E4-! E02D2B-(*P! E-0/-*! 7)-(! B-! D&(1*$*-0! 4$!
B)11]/2*0)-!B-1!-CC-*1!-(*0-!-(*02-1!-*!1&0*)-1?!
p&)D)!-(D&0-!B-,Q!-Q-/E4-1!B-!($*,0-!E4,1!)(*,)*)3- !9!!

"?! h(! 4-D*-,0! B-! %<! &0B)($)0-! C$)*! *0[1! 1)/E4-/-(*! 4-!
E$11$'-! B,! (,/20&! B-! /&0D-$,! 8 &%&! »! B!n7)*o@! 5! 4$!
'2(20$*)&(! B,! 1&(! /,1)D$4! 8"W! /)(,*-1! B-! /,1)+,-P!
1&)*! -(3)0&(!&(8' ! »! "W~XW~MM6WWW~JWlYJVd7)*@P! $4&01!
+,6,(! 1]1*[/-! D$E$74-! B-! 0-D&(($f*0-! B-! *-41!
/&0D-$,Q!B-! /,1)+,-! 8 &%&!»!YJV!d7)*!I! &(8' !»!B! n7)*o@!
(6-1*!',[0-!-(3)1$'-$74- J" ?!!

J?!N4!-1*!7-$,D&,E!E4,1!C$D)4-!$,F&,0B6G,)!B-!C$)0-!B-!4$!
1](*G[1-!3&D$4-!8*0$(1C&0/$*)&(!B$(1!4-!1-(1!B,!*-Q*-!
3-01! 4$! 3&)Q@! +,-! B-! 4$! 0-D&(($)11$(D-! 3&D$4-!

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
JW!#62+,$*)&(!X!0-(B!-(D&0-!E4,1!23)B-(*-!4$!0-4$*)&(!4&'$0)*G/)+,-!+,)!4)-!
+,$(*)*2!B6)(C&0/$*)&(!-*!(&/70-!B-!/-11$'-1? !
J" ! S&*&(1! +,-! D-D)! -1*! *0[1! B)CC20-(*! B,! *]E-! B-! 0-D&(($)11$(D-! B6$)0!
/,1)D$,Q! +,)! D&//-(D-! 5! 1-! C$)0-! $D*,-44-/-(*! 1,0! )(*-0(-*P! B$(1! 4-!
1*]4-! c!s$0$&s-!e?! h(-! 0$E)B-! 23$4,$*)&(! +,$(*)*$*)3-! 4-! B2/&(*0-?! L*!
/`/-! B$(1! 4-! B&/$)(-! *0[1! 4$0'-/-(*! 1)/E4)C)2P! (&,1! 1&//-1! -(D&0-!
4&)(!B-!4$!1]/2*0)-?!



! MV!

8*0$(1C&0/$*)&(!B$(1!4-!1-(1!B-!4$!3&)Q!3-01!4-!*-Q*-@?!
L*! )4! 16$3[0-! 7)-(! +,-! 4$! +,$(*)*2! B6)(C&0/$*)&(!
D&00-1E&(B$(*! 5! ,(! /-11$'-! 1&,1! C&0/-! 3&D$4-! -1*!
(-**-/-(*!E4,1!'0$(B-!+,-!4-!/`/-!/-11$'-!1&,1!4$!
C&0/-!*-Q*,-44-!G$7)*,-44-?!

#-! *-0/-! c !D&(($)11$(D- !e! B2C)()! )D)! E-,*! *0[1! 7)-(!
E0-(B0-!D&//-!1](&(]/-P!B$(1!4-!4$('$'-!D&,0$(*P!4-!
*-0/-!c !1$3&)0!e?!
/01*+2,3 $O$4$%35$ 5Q5.2,35$ ;*G('.')5$ ;*9+-(.5$ (3$
639<3(.$6-5$S.+3$+1-8'515$;*,,3$=3$5',683$83;.39+5$
=3$+16*(535$6+1T;-8;98135$$
7268969! N4! -1*! 7$($4! $,F&,0B6G,)! B6$BB)*)&((-0! *0&)1!
(&/70-1!-(!+,$B0,E4-!E02D)1)&(P!*$(*!E$0!&0B)($*-,0!+,-!
B)0-D*-/-(*! 5! 4$! /$)(?! m0! D-D)! 1)'()C)-! +,-! 46&(! 1$)*!
$BB)*)&((-0! *0&)1! (&/70-1! 5! KM! DG)CC0-1!D$0$D*20)1*)+,-1!
DG$D,(?! h(-! *$74-! D&(*-($(*! *&,*-1! 4-1! E&11)7)4)*21! B-!
D-**-! *bDG-! B-30$)*! D&/E&0*-0! "WK~KM4)'(-1P! DG$D,(-!
D&/E&0*$(*! ,(! (&/70-! 5! KY! DG)CC0-1?! m0! D-! (&/70-!B-!
4)'(-1! -1*! E4,1 ! B6,(! /)44)$0B! B-! /)44)$0B1! B-! C&)1! 4-!
(&/70-! B-! E$0*)D,4-1! 824-D*0&(1P! E0&*&(1P! (-,*0&(1@! 1-!
*0&,3$(*!B$(1!*&,*!46,()3-01!D&((,!5!D-!F&,0!8"WVW@?!%6-1*!
B)0-!+,6)4!-1*!*&,*!5!C$)*!-QD4,1!$,F&,0B6G,)!B-!/2/&0)1-0!
$!E0)&0)!*&,*-1!4-1!02E&(1-1!E&11)74-1!B$(1!D-!B&/$)(-? !
"%):8))%(&!*! <$(1! 46-Q-/E4-! D);B-11,1P! 4$! +,$(*)*2! B-!
D&(($)11$(D-P!uP!!-1*!B6-(3)0&(!KYW!4)(?!L*!E&,0*$(*!D6-1*!
,(-! +,$(*)*2! B-! D&(($)11$(D-! E4,*g*! E-*)*-! B$(1! 4-!
/&(B-!B-1!1]1*[/-1!D&'()*)C1? !
N4! -1*! E$0! -Q-/E4-! D&,0$(*! +,-! B-1! 1]1*[/-1!
$,*&/$ *)121!*-(*-(*!B-!0-D&(($f*0-!B-1! /&*1!E$0421P!&,!
B-1!)/$'-1? !
"?!h(-!1-D&(B-!B-!E$0&4-!-(!+,$4)*2!c !%<!e!!D&00-1E&(B!
5!-(3)0&(!MM6WWWQV!7)*!?!N4!C$,B0$)*!)D)!,(-!*$74-!5!"W"WW6WWW!



! MT!

-(*02-1!E&,0!*$7,4-0!*&,1!4-1!1&(1!E&11)74-1!B,0$(*!D-**-!
1-D&(B- !I!)4!16$')*!B6,(-!+,$(*)*2!B-!D&(($)11$(D-!2'$4-!
5!-(3)0&(!KYWOWWW!4)(?!
J?! N/$')(&(1P! D&//-! &(! 46$! -(*-(B,! B$(1! 4$! E0-11-P!
+,6,(! D&(*0g4-! $,*&/$*)12P! 3)1,-4P! 3-,)44-! 1-! C$)0-! -(!
C0&(*)[0-?! h(-! )/$'-! B-! +,$4)*2! c !*2423)1)&(!e!
*0$B)*)&((-44-!D&/E&0*-!-(3)0&(!XWW!4)'(-1!-*!462+,)3$4-(*!
B6-(3)0&(!VWW!D&4&((-1?!d`/-! 1)!&(! (2'4)'-!4$!D&,4-,0!
-*!+,6&(!(-!0-*)-(*!+,-!4-1!()3-$,Q!1$*,021!(&)0!-*!74$(D!
E&,0!DG$+,-!242/-(*!B6)/$'-P!D-4$!B&((-! -(3)0&(!B2F5!
YWWOWWW! 7)*! B6)(C&0/$*)&(?! N4! C$,B0$)*! )D)! ,(-! *$74-! 5!
"W"MYOWWW!-(*02-1! E &,0! 1*&Ds-0! $! E0)&0)! 4$! 02E&(1-!
$EE0&E0)2-! E&,0! DG$D,(-! B6-(*0-! -44-1?! <$(1! B-! *-41!
D&(*-Q*-1P! -*!16)4!16$')*!B-!+,$(*)C)-0!4$!D&(($)11$(D-P!4$!
+,$(*)*2! B6)(C&0/$*)&(! -(! 1&0*)-! E-,*! '2(20$4-/-(*! 1-!
(2'4)'-0!8DC?!*G2&0[/-!X@?!A)!,(!1-,4!7)*!B6)(C&0/$*)&(!-1*!
1*&Ds2!E$0!4)'(-!8E$0!-Q-/E4-!9!$DD-E*2!&,!0-C,12@P!B&(D!
23-(*,-44-/-(*! B24)302! -(! 1&0*)-P! 4$! +,$(*)*2! B-!
D&(($)11$(D-P!uP!-1*!4$!1,)3$(*-!9!ulYWWOWWW!4)(!I!1)!E$0!
$)44-,01!D6-1*!462+,)3$4-(*!B-! *&,*! ,(!B)D*)&(($)0-!+,)! -1*!
1*&Ds2!1,0!DG$+,-!4)'(-P!1&)*!"!d7)*!E$0!4)'(-!8D-!E&,00$)*!
E$0!-Q-/E4-!`*0-!,(!D,00)D,4,/!-Q*0`/-/-(*!B2*$)442!B-!
4$! E-01&((-! 23-(*,-44-/-(*! 0-D&((,-P! &,! B$(1! 4-1!
$,*0-1!D$1!,(-!D&E)-!4$0'-/-(*!D&//-(*2-!B-!46)/$'-@P!
(&,1!$3&(1!$4&01!u6lYWWOWJW!4)(?!!
<$(1! 4-! /&(B-! B-! 4$! D&'()*)&(P! 4-1 ! (&/70-1! E-,3-(*!
B2D)B2/-(*! `*0-! *0[1! '0$(B1?! %-1! B-,Q! -Q-/E4-1!
$EE$0-//-(*!7$($41!/&7)4)1-(*!4-! '&'&4!5!4$!E,)11$(D-!
"WWW!I!-*!E4,1?!
/01*+2,3$ P$ 4$%-$ ?9-(.'.1$ =3$ ;*((-'55-(;3$ =&9($
G1(1+-.39+$6-+)-'.3,3(.$-81-.*'+3$35.$'()'('3 $
726896*! a,! /)()/,/P! ,(! '2(20$* -,0! B6)(C&0/$*)&(!
E$0C$)*-/-(*! $42$*&)0-! (6$! E$1! B6-(*02-!I! &%&! lW! n7)*o?!!



! YW!

%&(1)B20&(1!D&//-! /)()/$4!,(! /-11$'-!)(B)3)B,-4P!-(!
1&0*)-P! D&/E&0*$(*! ,(! 1-,4! 7)*P! E$0! -Q-/E4-! c!W!e! &,!
c!" !e?! L(! E0$*)+,-! &(! (-! 1-! 1$*)1C$)*! E$1! B6,(-! 1-,4-!
02E&(1-?! m(! $**-(B! B6,(! *-4! '2(20$*-,0P! E$0C$)*P! +,6)4!
C&,0()11-!B-!/,4*)E4-1!/-11$'-1!B-!1&0*)-P!B-!(&/70-,Q!!
c!W!e! -*! c !" !e! 1,DD-11)C1!I! 1$(1! $,D,(-! 02',4$0)*2 !I! 5!
46)(C)()?!<[1!4&01!&(8' !l! ¥!!n7)*o?!
#$!+,$(*)*2!B-!D&(($)11$(D-!B6,(!*-4!1]1*[/-!D&'()*)C!-1*!
4$!1,)3$(*-!9!

! YXA(, <Q&(8' ×<&%&Z.SX!A(,<Q¥×<\ Z.SX!A(,<Q¥SX!¥!!n4)(o!8"J@!
"%):8))%(&!*! p&)45! ,(! 1,0E0)1-?! m(! $! *0$B)*)&((-44-/-(*!
46)(*,)*)&(! +,6,(-! C$)74-! +,$(*)*2! B-! D&(($)11$(D-! -1*!!
(2D-11$)0-!E&,0!'2(20-0!,(!1)'($4!$42$*&)0-?!
#$! /2/&)0-! 2+,)3$4-(*-! D&(*-($(*! 46)(C&0/$* )&(! B,!
B&/$)(-!B&)*!$,!/&)(1!`*0-!$,11)!'0$(B-!+,-!46-(1-/74-!
B-1!/-11$'-1!B-!1&0*)-1?!A)!4$!12+,-(D-!$**-(B,-!(6-1*!
E$1!'4&7$4-/-(*!B-!4&(',-,0!4)/)*2-P!4$!/2/&)0-!B&)*!-44-!
$,11)P!`*0-!B-!*$)44-!)(C)()-?!
L(! E0$*)+,-P! )4! -1*! D&,0$(*P! -(! 24-D*0&()+,-! &,! 1,0!
&0B)($*-,0P!+,-!46&(!$)*!B-1!'2(20$*-,01!B-!(&/70-1!(&(!
E$1!$42$*&)0-1P!/$)1!;)68?( ;$42$*&)0-1?!_]E)+,-/-(*!4-1!
12+,-(D-1! '2(202-1! 1&(*! :H:A%U86)! -*! 4$! +,$(*)*2! B-!
D&(($)11$(D-! D&00-1E&(B$(*-! ]! -1*! B-! 46&0B0-! B-! 4$!
B)>$)(-! B-! n4)(o! ?! m(! -1*! 23)B-//-(*! *0 [1! 4&)(! B6,(! 30$)!
'2(20$*-,0!$42$*&)0-!-*!D-!(6-1*!E$1!1,0!D-**-!7$1-!+,-!4$!
4&)!$,*&0)1-0$)*!B-1!F-,Q!B-!4&*-0)-!-*!B-!*&/7&4$!{!
h(-! $,*0-! $EE0&DG-! D&,0$(*-! E&,0! ,(! 1]1*[/-! D&'()*)C!
D&(1)1*-! 5! c!*0$(1C20-0!e! -(! 1&0*)-! ,(-! )(C&0/$*)&(!
0-E0)1-! B6,(-! 1&,0D-! -Q*20)-,0-P! -44-;/`/-! F,'2-!
$42$*&)0-!I! E$0! -Q-/E4-! 4-! D-(*)[/-! B-! 1-D&(B-! B-!
46G-,0-! )(1*$(*$(2-P! 1-4&(! 46G&04&'-! B-! 7&0B!9! 1)! 46&(!
1&,G$)*-! +,-! 1&(! &0B)($*-,0! B)1-! B-! C$i&(! $42$*&)0-! -*!



! Y"!

2+,)E0&7$74-!c!R&(F&,0!e!&,!c !^-44&!e!4&01+,6&(!46$44,/-P!
&(! E&,00$)*! 4,)! B-/$(B-0! B6$44-0! 4)0-! 46G-,0-! D&,0$(*-! 5!
46-(D4-(DG-/-(*! 8D-**-! C&)1;D)! D-! 1-0$)*! E$0! -Q-/E4-! TG!
"W/)(!"J1!-*!JW!D-(*)[/-1@!-*!1)!4-!D-(*)[/-!-1*!E$)0!8)D)!
E&,0!c!JW!eP!D6-1*!4-!D$1@!$4&01!)4!B)*!c!R&(F&,0!eP!1)(&(!)4!
B)*!c!^-44&!e?!L(!E0)(D)E-P!4$!/2*G&B-!C&(D*)&((-!I!/`/-!
E0&7$74-/-(*! B-! C$i&(! 1$*)1C$)1$(*-! E&,0! D-**-!
$EE4)D$*)&(?!d$)1!1$(1!B&,*-!$,11)!+,-!46$($4]1-!E02D)1-!
B6,(!*-4!D$1!-1*!B)CC)D)4-P!-*!+,-!D-D)!(-!D&(1*)*,-!E$1!-(!
1&)!,(-!'$0$(*)-!B-!+,$4)*2!E&,0!4-!D$0$D*[0-!$42$*&)0-!B,!
021,4*$*?!

F"U$VD61+'3(;3H@7J$$$
"#$%&%'%(&!*!
#6-QE20)-(D-P! .P!D6-1*!4$!E0&E0)2*2!B6,(!1]1*[/-!D&'()*)C!
+,)! $! 2*2! -QE&12! 5! ,(! D-0*$)(! B&/$)(-! D&'()*)C?!
k,$(*)*$*)3-/-(*P! 46-QE20)-(D-! -1*! *0$B)*)&((-44-/-(*!
23$4,2-! -(! *-0/-1!B-!B,02-P!_P!D6-1* ;5;B)0-! -(!C&(D*)&(!
B,!*-/E1?!#6,()*2!-1*!$4&01!4$!1-D&(B-P!n1o?!

! ] '!X!^!!!!!!!!!!!!!!!n1o! 8"K@!

h(-!$,*0-!3,-P!E4,1!C&(B$/-(*$4-!B$(1!4$!*G2&0)-!d%AP!
D&(1)1*-! 5! /-1,0-0! 46-QE20)-(D-P! .P! 1,0! 4$! 7$1-! B-1!
+,$(*)*21! B6)(C&0/$*)&(! B-1! $11&D)$*)&(1! c!/-11$'-!
B6-(*02-! ;! /-11$'-! B-! 1&0*) - !eP! O%P! $,Q+,-44-1! 4-!
1]1*[/-!D&'()*)C!$!2*2!-QE&12!9!

! !!!!!!!!!!!n7)*o! 8"K7@!

&j !&%&%!-*! &(8' %!!D&00-1E&(B-(*!$,Q!+,$(*)*21!B6)(C&0/$*)&(!
B,!/-11$'-!B6-(*02-!-*!B,!/-11$'-!B-!1&0*)-!B-!4$!) )[/- !
$11&D)$*)&(?!

!  

Ri =
i=1

N

" nin i + nouti( )



! YJ!

"%):8))%(&!*!
R)-(! +,-! 46-QE20)-(D-! 1-! D&/E*-! *0$B)*)&((-44-/-(*! -(!
,()*21! B-! *-/E1P! )4! -1*! D4$)0! +,-! 4$! ($*,0-! B-!
46-(3)0&((-/-(*!(6-1*!E$1!1$(1!)/E&0*$(D-? !
#-1! B-,Q! B2C)()*)&(1! 1-! 0-F&)'(-(*! 1)! 46&(! +,$4)C)-! ,(!
-(3)0&((-/-(*!B&((2!E$0!4-!B27)*!/&]-(!B6$11&D)$*)&(1!
D&(D-0($(*! 4-! B&/$)(-! D&'()*)C! D&(D-0(2! +,6&(! ]!
0-(D&(*0-?!
JK63;A6*!!
h(! 1]1*[/-! D&'()*)C! $! E,! $11)1*-0! 5! ,(-! D-(*$)(-! B-!
4$(D-01! B-!E)[D-1P! 1,)3)1! B,! 0-*&,0(-/-(*! 23-(*,-4! 1,0!
4-!Dg*2! E)4-P!1&)*! ,(-!D-(*$)(-! B6-Q2D,*)&(1! B-! 4$! *bDG-!
B2D0)*-!E4,1!G$,*P!-*!D&00-1E&(B$(*!$,!B&/$)(-! ?!<[1!
4&01! (&,1! $3&(1! E&,0! D-! 1]1*[/-! 4$! +,$(*)*2!
B6-QE20)-(D-!1,)3$(*-!9!

! !!!!n7)*o! 8"M@!

%-D)!E&,00$)*!$,11)!1-! /-1,0-0!D&//-! ,(-! -QE20)-(D-!
B6,(! F&,0P! -(! $B&E*$(*! 4$! B2C)()*)&(! *0$B)*)&((-44-?! d$)1!
$4&01P! )4! D&(3)-(B0$)*! B-! E02D)1-0! +,-! B$(1! D-! D&(*-Q*-!
&(! E-,*! &71-03-0! -(! /&]-((-! "WW! $11&D)$*)&(1! O%!
0-4-3$(*!B,!B&/$)(-! " 3 !E$0!F&,0?!

F"#I$W89'='.1$H@;J$$$
"#$%&%'%(&!*!
#$! C4,)B)*2P! D6-1*! 4$! E0&E0)2*2! B6,(! 1]1*[/-! D&'()*)C! +,)!
B24)30-! 0$E)B-/-(*! 1-1! /-11$'-1! B-! 1&0*)- !I! D6-1*! -(!
E$0*)D,4)-0! $,11)! 46$')4)*2! B,! 1]1*[/-! 5! 02$')0! $,Q!
/-11$'-1!B6-(*02-?! !
k,$(*)*$*)3-/-(*P! B$(1! 4$! *G2&0)-! d%AP! 4$! C4,)B)*2P! CP!
16-1*)/-! D&//-! 46)(3-01-! B,! *-/E1! (2D-11$)0-! 5!

!  

Ri =
i=1

N

" nin i + nouti( ) =
i=1

100

" 1+1( ) = 200



! YK!

4624$7&0$*)&(! B,! /-11$'-! B-! 1&0*)-?! #6,()*2! -1*! $4&01!
46)(3-01-!B-!4$!1-D&(B-!9!n"H1o?!
"%):8))%(&!*!
#$!C4,)B)*2!E-,*!1-!3&)0!D&//-!4$!3)*-11-!B-!*0$)*-/-(*!
B,!1]1*[/-!D&'()*)C? !
JK63;A6)* !!

"?!h(!1]1*[/-!D&'()*)C!E-,*!B&((-0!1$!02E&(1-!W?Y!
1-D&(B-!$E0[1!$3&)0!0-i,!DG$+,-!/-11$'-!
B6-(*02-?!A$!C4,)B)*2!B$(1!4-!B&/$)(-!D&(1)B202!-1*!
$4&01!B-!J!n"H1o?!

J?!h(!'2(20$*-,0!B-!(&/70-1!$42$*&)0-1P!*-4!+,-!B2C)()!
E4,1!G$,*P!!B24)30-!1-1!/-11$'-1!8!5!"!7)*@!5!DG$+,-!
W?"!1-D&(B-?!A$!C4,)B)*2!-1*!$4&01!B-!"W?!

F"##$A',68';'.1$H@=J$$$
"#$%&%'%(&!*!
<$(1!4$!*G2&0)-!d%AP!4$!1)/E4)D)*2!-1*!B2C)()-!D&//-!4$!
E0&E0)2*2! B6,(! &7F-*! +,)! 0-+,)-0*! E-,! B6)(C&0/$*)&(! E&,0!
`*0-! -QG$,1*)3-/-(*! B2D0)*?! #6,()*2! B-! /-1,0-! E&,0! 4$!
1)/E4)D)*2P!D6-1*!46)(3-01-!B,!7)*!9!n"H7)*o?!
"%):8))%(&!*!
#$!1)/E4)D)*2P!D6-1*!46)(3-01-!B-!4$!D&/E4-Q)*2?!%-1!B-,Q!
'0$ (B-,01! E-,3-(*! 16-1*)/-0! *0[1! B)0-D*-/-(*! 1,0! 4$!
7$1-!B-1!+,$(*)*21!B6)(C&0/$*)&(!/)1-1!-(!F-,? !
.$EE-4&(1! +,-! 46&(! G20)*-! )D)! B-1! E0&E0)2*21! B-!
46)(C&0/$*)&(! *-44-! +,-! B2C)()-! D4$11)+,-/-(*!I! -*!
(&*$//-(*P!1-4&(! *G2&0[/-1! "! -*! JP!B-!1-1!D$0$D*[0-1!
C4,D*,$(*! $,! D&,01! B,! *-/E1! -*! *0[1! 4)21! $,! 02D-E*-,0!
D&(1)B202?!



! YM!

JK63;A6*!
#$!B2C)()*)&(!B-!4$!1)/E4)D)*2P!B$(1!4$!*G2&0)-!d%AP!*)-(*!
-(! J! 4)'(-1! -*! B-/)?! %-D)! 0-E021-(*-! -(3)0&(! KW! /&*1P!
1&)*! -(3)0&(! KWW! 7)*?! A,0! D-**-! 7$1-P! 4$! 1)/E4)D)*2! B-! 4$!
B2C)()*)&(!-1*!B&(D!B6-(3)0&(!"HKWWlW?WWKK!n"H7)*o?!!

F"#!$VD63+.'53$HF-J$$$
"#$%&%'%(&!*!
<$(1!4$!*G2&0)-!d%AP!46-QE-0*)1-P!D6-1*!4$!E0&E0)2*2!B6,(!
1]1*[/-! D&'()*)C! +,)! B24)30-! 24;%?636&'! 46)(C&0/$*)&(!
;62'%&6&'6?! k,$(*)*$*)3-/-(*P! 46-QE-0*)1-P! LP! 1-! /-1,0-!
D&//-!4-!E0&B,)*!B- !4$!D&(($)11$(D-P!uP!-*!B-!4$!C4,)B)*2P!
C!9!

! !!!!n4)(H1o!!!!! 8"Y@!
#6,()*2!B-!/-1,0-!E&,0!46-QE-0*)1-!-1*!4-!4)(!E$0!1-D&(B-P!
n4)(H1o!?!
"%):8))%(&!*!
#6-QE-0*)1-P! D6-1*! D-! +,)! E-0/-*! $,Q! 1]1*[/-1! D&'()*)C1!
B-!C$)0-!c!F,1*-!-*!3)*-!e?!!
#6-QE-0*)1-! D6-1*! 4$! E0&E0)2*2! 4$! E4,1! C$1D)($(*-! B-1!
1]1*[/-1! D&'()*)C1 JJ?! <$(1! 4-! 4$('$'-! '2(20$4P!
46-QE-0*)1-! $! B-! (&/70-,Q! 1](&(]/-1 !9! 1$3&)0;C$)0-P!
D&/E2*-(D-P!G$7)4-*2P!$B0-11-P!-QD-44-(D-P!-*D?!
A)! ,(! 1]1*[/-! -1*! B2D&/E&12! -(! 1&,1 ;1]1*[/-1! &,!
02D)E0&+,-/-(*! B-1! 1]1*[/-1! /,4*)E4-1! 1&(*! )(*2'021!
E&,0! C&0/-0! ,(! 1]1*[/-! E4,1! '4&7$4P! 4$! E4,E$0*! B-1!
D$0$D*20)1*)+,-1! D&'()*)3-1! D&00-1E&(B$(*-1P! ]! D&/E0)1!
46-QE-0*)1-P!(-!E-,3-(*!E$1!1-!D&/7)(-0!B-!C$i&(!B)0-D*-!
-*!1*$(B$0B?!#6$($4]1-!B-!DG$+,-!D$1!B&)*!1-!C$)0-!B$(1!
4-! B2*$)4P! /-**$(*! -(! 23)B-(D-! E&,0! DG$+,-! 1&,1;

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
JJ!%C?!,(!c!R;Z0)>-!e!5!B2C)()0!

!  

E = K " f



! YY!

1]1*[/-! 4-1! )(C&0/$*)&(1! B6-(*02-1! -*! B-! 1&0*)-1!
D&00-1E&(B$(*-1P! $)(1)! +,-! 4$! C4,)B)*2?! ! %-! +,)! -1*! 1\0P!
D6-1*! +,-! 4-1! +,$(*)*21! B6)(C&0/$*)&(! -(*0$(*P! -*!
0-1E-D*)3-/-(*! 1&0*$(*! B,! 1]1*[/-! 5! 4$! E4,1! '0 $(B-!
2DG-44-! 0-1*-(*! D&(1*$(*-1P! E&,0! ,(! B&/$)(-! D&'()*)C!
B&((2?! d$)1! E$0! D&(*0-P! 1,)3$(*! 4$! 1*0,D*,0-! B-! 8B2;
@D&/E&1)*)&(!$B&E*2-P!!)4!E-,*!$EE$0$f*0-P!5!46)(*20)-,0!B,!
1]1*[/-! '4&7$4P!,(! '0$(B!(&/70-!B-!3$0)$(*-1P!-*!B&(D!
B6)(*-0C$D-1! B)CC20-(*1! -(*0-! 1&,1 ;1]1*[/-1I! D-4$! 1-!
0-C4[*-! 23)B-//-(*! $,11)! 1,0! 4-1! '0$(B-,01! D&'()*)3-1!
0-1E-D*)3-1!B-!D-1!1&,1;1]1*[/-1? !
JK63;A6)* !
L"?!<$(1!46-Q-/E4-!3,!E4,1!G$,*P!E&0*$(*!1,0!4-!B&/$)(-!
" 3 P!1)!4-!1]1*[/-! -1*!D$E$74-!B6$11,0-0!462*$*!E)4-!B-!4$!
E)[D-!B$(1!4$!B-/) ;1-D&(B-!+,)!1,)*!4-!4$(D-0!$42$*&)0-P!
4$!+,$(*)*2!B6-QE-0*)1-!-1*!4$!1,)3$(*-!9!

! !!!!n4)(H1o!!!!! 8"X@!
LJ?! h(! 0&7&*P! *-4! .^K;•! 5! A,>G&,P! B,0$(*! 4-!
DG$/E)&(($*! /&(B)$4! .&7&D,EP! -(! F,)44-*! JWWVP! -1*!
D$E$74-!B-!1,)30-! ,(-!E-01&((-!1$(1!D&(*$D *P!B$(1! ,(!
D&(*-Q*-! c!&,3-0*!e! P! D6-1*;5;B)0-! B2$/7,4$(*! B$(1! 4-!
D&(*-Q*-! B6,(! '0&,E-! B-! E-01&((-1! D&/E0-($(*! B,!
E,74)DP! 5! 4$! 3)*-11-! B6-(3)0&(! "! /H1P! $3-D! B-1!
/&,3-/-(*1!B6,(-!'0$(B-!B&,D-,0!$11,021!E$0!4-!0&7&*?!
<-!D&/7)-(!B6-QE-0*)1-!C$)*;)4!E0-,3-!B$(1!D-!B&/$)(- !x!!
#$!02E&(1-!E-,*! 7)-(!1\0!1-!B&((-0!B-!C$i&(! '4&7$4- !I!
(&,1!$44&(1!4-!C$)0-!$,!E&)(*!LJ?M!B-!46-Q-/E4-?!d$)1!-(!
C$)*! E&,0! B-1! 0$)1&(1! B6&E*)/)1$*)&(! $,! 1*$B-! B-! 4$!
02$4)1$*)&(P! )4! 3$,*! 4$! E-)(-! B-! B2D&/E&1-0! 4-! 1]1*[/-!
D&'()*)C! '4&7$4! -(! *0&)1! 1&,1;1]1*[/-1! &0'$()121! B-!
C$i&(!12+,-(*)-44- !9!Z-0D-E*)&(;<2D)1)&(;#&D&/&*)&(?!L*!
E&,0!02E&(B0-!B-!C$i&(!E02D)1-!5!4$!+,-1*)&(!D);B-11,1P!

!  

E = K " f =1.6"2 = 3.2



! YX!

46$($4]1-! 1-0$! B6$7&0B! C$)*-! E&,0! DG$D,(! B-! D-1! 1&,1;
1]1*[/-1?!€)($4-/-(*!4-!E&)(*! LJ?Y! /-*! -(!E-01E-D*)3-!
4-1!B)CC20-(*1!021,4*$*1?!
LJ?"!<2D)1)&(9!!
L(!-(*02-!B,!1&,1 ;1]1*[/-!B-!B2D)1)&(P!4-!1]1*[/-!*)-(*!
D&/E*-! B-! 4$! E&1)*)&(! 0-4$*)3-! B-! 46G,/$)(! +,)! ',)B-! 4-!
0&7&*?!%&(1)B20$(*!+,6,(-!E02D)1)&(!B-!46&0B0-!B-!"t!1,0!
4-1! D&0B&((2-1! 1E$*)$4-1! B,! ',)B-! -1*! 1,CC)1$(*-! 8J!
D&&0B&((2-1P! E$0! -Q-/E4-! B-! B)1*$(D-! -*! B-! B)0-D*)&(!
$(',4$)0-@P! (&,1! $3&(1! -(3)0&(! "Y! 7)*! 5! 46-(*02-!B-! D-!
1&,1;1]1*[/-9 !

! !!!!n7)*o!!!!! 8"U@!
A-! 7$1$(*! 1,0! B-1! D&(1)B20$*)&(1! )(*-0(-1P! (&*$//-(*!
B6$DD2420$*)&(! -*! B-! B2D2420$*)&(P! /$)1!$,11)! B,!
E0&*&D&4-!B-!D&//$(B-! -*!B-!3$0)$74-1!B62*$*! )(*-0(-1P!
D-! 1&,1;1]1*[/-! *0$(1/-*! C)($4-/-(*! $,! 1]1*[/-!
1,)3$(*! B-1! D&(1)'(-1! B-! 3)*-11-1! )(1*$(*$(2-1!
*$('-(*)-44-!5!4$!*0$F-D*&)0-!8$3$(*H$00)[0-@!-*!B-!0&*$*)&(!
8'$,DG-HB0&)*-@?! h(-! E02D)1)&(! B-! "t!-1*! 4$0'-/-(*!
1,CC)1$(*-9!

! !!!!n7)*o!!!!! 8"V@!
#$!C4,)B)*2!&E*)/$4-!B$(1!D-!1&,1;1]1*[/-! -1*!B-! "H8JY!
/1@!P! D6-1*;5;B)0-! B-! MW! n"H1o?! <[1! 4&01! 3&)D)! 4$! +,$(*)*2!
B6-QE-0*)1-!B,!1&,1;1]1*[/-!B-!B2D)1)&(9 !

!n4)(H1o!!8"T@!

LJ?J!Z-0D-E*)&(9!!
d$)1! D&//-(*! D&(($f*0-! 4$! E&1)*)&(! B,! ',)B- !x! #$! 1&4,*)&(!
$B&E*2-! E&,0! .^K ;•! 1-! 7$1-! 1,0! 46-1*)/$*)&(! E$0! ,(! 4$1-0! 5!
7$4$]$'-! E4$(! B6-(3)0&(! UWW! B)1*$(D-1! 0$B)$4-1P! $D+,)1-1!
DG$D,(-!$3-D!,(-!E02D)1)&(!B-!46&0B0-!B,!E&,0D-(*!2'$4-/-(* !I!!

! !!!!n7)*o!!!!! 8JW@!

!  

nin = 2"log2 100( ) #15

!  

nout = 2"log2 100( ) #15

!  

EDecision = K " f = log2 nout "2
nin +1( ) " f = log2 15"215 +1( ) "40# 800

!  

nin = 700"log2 100( ) # 4650



! YU!

#$! +,$(*)*2! B6)(C&0/$*)&(! 1&0*$(*! B,! 1&,1;1]1*[/-! B-!
E-0D-E*)&(! -1*! )D)! )B-(*)+,-! 5! D-44-! +,)! -(*0-! B$(1! 4-! 1&,1;
1]1*[/-! 1,)3$(*P! B-! B2D)1)&(! 8DC?! 2+,$*)&(! "U@?! <[1! 4&01!9!

!n7)*o?! h(-! C4,)B)*2! B-! "H8W?"!1@! P!1&)*! B-! "W! n"H1oP! -1*!

4$0'-/-(*! 1,CC)1$(*-?! <[1! 4&01! 4$! +,$(*)*2! B6-QE-0*)1-! E&,0! 4-!
1&,1;1]1*[/-!B-!E-0D-E*)&(!-1*!4$!1,)3$(*- !9!

!n4)(H1o!!!
! !! 8J"@!
LJ?K!#&D&/&*)&(9!!
#-! 1&,1 ;1]1*[/-! B-! 4&D&/&*)&(! *)-(*! D&/E*-! (&(!
1-,4-/-(*! B-1! D&(1)'(-1! B-! 3)*-11-! )(1*$(*$(2-1!
0-i,-1! B,! 1&,1 ;1]1*[/-! B-! B2D)1)&(! /$)1! $,11)! B-1!
E-0*,07$*)&(1! 23-(*,-44-1! 1,0! 4-1! 0&,-1P! E0)(D)E$4-/-(*!
1,-1!$,Q!)(2'$4)*21!B,!1&4?!%&(1)B20$(*!+,6,(-!E02D)1)&(!
B-!46&0B0-!B-!"t!1,0!4-1!D&(1)'(-1!B-!3)*-11-! -*!1,0!4-1!
D&&0B&((2-1!$(',4$)0-1!B-1!B-,Q!0&,-1! /&*0)D-1!1,CC)*P!
(&,1! $3&(1! -(3)0&(! KW! 7)*! 5! 46-(*02-!B-! D-! 1&,1 ;
1]1*[/-9 !
! !!!!n7)*o!!!!! 8JJ@!
L(!1&0*)-P!4-!1]1*[/-!)/E&1-!,(!D&,0$(*!$EE0&E0)2!B$(1!
DG$D,(-!B-1!B-,Q!0&,-1!/&*0)D-1?!h(- !E02D)1)&(!B-!"t!
-1*!4$0'-/-(*!1,CC)1$(*-9 !
! !!!!n7)*o!!!!! 8JK@!
#$! C4,)B)*2! B&)*! `*0-! B-! "H8"/1@P! D6-1*;5;B)0-! "WWW! n"H1o!
E&,0!4$!02',4$*)&(!B-1!/&*-,01?!<[1!4&01!3&)D)!4$!+,$(*)*2!
B6-QE-0*)1-!B,!1]1*[/-9 !

! n4)(H1o!
! !! 8JM@!
LJ?M!L3$4,$*)&(!'4&7$4-9!!
a! *)*0-! B6)44,1*0$*)&(P! )4! -1*! $,11)! E&11)74-! B623$4,-0!
'4&7$4-/-(*!4$!+,$(*)*2!B6-QE-0*)1-!B,!0&7&*?!

!  

nout " 15

!  

EPerception= K " f = log2 nout "2
nin +1( ) " f = log2 15"24650 +1( ) "10# 46500

!  

nin = 4"log2 100( ) # 30

!  

nout = 2"log2 100( ) #15

!  

ELocomotion= K " f = log2 nout "2
nin +1( ) " f = log2 15"230 +1( ) "1000# 34000



! YV!

v4&7$4-/-(*P! (&,1! $3&(1! -(! -(*02-! 4-1! UWW! B)1*$(D-1!
0$B)$4-1! -*! 4$! E&1)*)&(! B-1! 0&,-1! /&*0)D-1P! 1&)*! UWJ!
3$4-,01! D&((,- 1! $3-D! ,(-! E02D)1)&(! B-! 46&0B0-! B,!
E&,0D-(*!9!
! !!!!n7)*o!!!!! 8JY@!
v4&7$4-/-(*!$,11)P!(&,1!$3&(1!-(!1&0*)-!4-!D&,0$(*!B$(1!
4-1!B-,Q!0&,-1! /&*0)D-1!I!D&(1)B20&(1!$,11)!5! (&,3-$,!
,(-!E02D)1)&(!B-!46&0B0-!B,!E&,0D-(*!9!
! !!!!n7)*o!!!!! 8JX@!

Z$0!$)44-,01P!)4!-1*!*&,F&,01!(2D-11$)0-!B-!'20-0!$3-D!,(-!
7&((-! C4,)B)*2! 4-1! D&,0$(*1! /&*-,01P! Cl! "WWW! n"H1o?! <[1!
4&01! 3&)D)! 4$! +,$(*)*2! B6-QE-0*)1-! B,! 1]1*[/-! D&(1)B202!
'4&7$4-/-(*9 !

! ! !n4)(H1o!
! !! 8JU@!
LJ?Y!%&//-(*$)0-!'2(20$49! !
#6-Q-/E4-! B2*$)442! C$)*! $EE$0$f*0-! E4,1)-,01! E&)(*1!
)(*20-11$(*1P!*0[1!0-E021-(*$*)C1?!#$!+,$(*)*2!B6-QE-0*)1-!
0-+,)1-!$,! ()3-$,! '4&7$4! -1*! *0[1! '0$(B- !I!D-4$!E-,*! 1-!
3&)0!D&//-!,(-!4)/)*-!1,E20)-,0-P!$!E0)&0)!-Q)'2-!E$0!4$!
*bDG-?!<-1!0-11&,0D-1P!B,!*0$3$)4!-*!B-!46)('2()&1)*2!1&(*!
(2D-11$)0-1! E&,0! *0&,3-0! ,(-! 1&4,*)&(?! A*0,D*,0-0! 4$!
*bDG-! '4&7$4-! B-! C$i&(! 5! E&,3&)0! 4$! 02E$0*)0!
F,B)D)-,1-/-(*!1,0!*0&)1!1&,1 ;1]1*[/-1P!0-1E-D*)3-/-(*!
B-! E-0D-E*)&(P! B-! B2D)1)&(! -*! B6$D*)&(! D&(1*)*,-! ,(-!
D&(*0)7,*)&(! )/E&0*$(*-P! +,)! E-0/-*! B-! 02B,)0-! 4-1!
+,$(*)*21! )(*2'02-1! B6-QE-0*)1-! C)($4-/-(*! (2D-11$)0-1?!
m(! (&*-! B-1! +,$(*)*21! B6-QE-0*)1-! E4,*g*! '0$(B-1! E&,0!
4-1! *bDG-1! B-! E-0D-E*)&(! -*! B6$D*)&(!I! B$(1! 4-! E0-/)-0!
D$1P! D6-1*;5;B)0-! E&,0! 4-1! *bDG-1! B-! E-0D-E*)&(P! 4-1!
'0$(B-1!3$4-,01!E0&3)-((-(*!B-!4$!+,$(*)*2!B6)(C&0/$*)&(!

!  

nin = 702"log2 100( ) = 4664

!  

nout = 2"log2 100( ) #15

!  

EGlobal = K " f = log2 nout "2
nin +1( ) " f = log2 15"24664 +1( ) "1000# 4668000



! YT!

5! *0$)*-0!I!B$(1!4-!1-D&(BP!E&,0!46$D*)&(P!D6-1*!4$! '0$(B-!
C4,)B)*2! 0-+,)1-! +,)! 1-! 02E-0D,*-! 1,0! 46-QE-0*)1-! 0-+,)1-?!
#$! +,$(*)*2! B6-QE-0*)1-! (2D-11$)0-! E&,0! 4$! *bDG-! B-!
B2D)1)&(!-1*!D&/E$0$*)3-/-(*!E-*)*-? !

F"#>$X1=9;.'7'8'.1$HF7J$$$
"#$%&%'%(&!*!
#$!02B,D*)7)4)*2P!D6-1*!4$!D$0$D*20)1*)+,-!B6,(!&7F-*!B&(*!)4!
-1*! E4,1! 1)/E4-! B-! B2D0)0-! c!D&//-(*! -(! C$)0-! 4$!
B-1D0)E*)&(!e!E4,*g*!+,-!B-!4-!B2D0)0-!B)0-D*-/-(*?!!
<$(1! 4$! *G2&0)-! d%AP! 4$! 02B,D*)7)4)*2! 1623$4,-!
+,$(*)*$*)3-/-(*!D&//-! 4-! 0$EE&0*!B-!4$!D&/E4-Q)*2!B-!
46&7F-*!1,0!4$!D&/E4-Q)*2!B-!1$!B-1D0)E*)&(!)(B)0-D*-?!

! ! 8JV@!
#$!02B,D*)7)4)*2!-1*!,(!0$EE&0*P!B&(D!1$(1!,()*2?!!
"%):8))%(&!*!
<2D0)0-!c!B)0-D*-/-(* !e!46&7F-*P!D6-1*!D-!+,)!B2*-0/)(-!4$!
D&/E4-Q)*2! B-! 46&7F-*?! #-! B2D0)0-! c!)(B)0-D*-/-(* !e!
1)'()C)-! E$0! D&(*0-! +,6&(! B&((-! 4-1! )(1*0,D*)&(1!
(2D-11$)0-1! $C)(! B624$7&0-0! E$0! $)44-,01! 4$! B-1D0)E*)&(!
B)0-D*-! B-! 46&7F-*!I! +,6&(! B2D0)*! D&//-(*! C$)0-! 4$!
B-1D0)E*)&(!B-!46&7F-*?!!
#$!B2C)()*)&(!D4$11)+,-!B-!%G$)*)(;u&4/&'&0&3!8%u@!E&,0!
4$! D&/E4-Q)*2! 1-! C&D$4)1-! 1,0! D-! +,6&(! $EE-44-! )D)! 4$!
B-1D0)E*)&(! )(B)0-D*-!9! -(! 1,71*$(D-P! 1-4&(! %uP! 4$!
D&/E4-Q)*2! B6,(-! DG$f(-! B-! D$0$D*[0-1! 8*&,*! &7F-*! E-,*!
1-! 0$/-(-0! 5! D-! *]E-! B-! 0-E021-(*$*)&(@P! D6-1*! 4$!
4&(',-,0! B,! E0&'0$ //-! E-0/-**$(*! B-! '2(20-0! 4$!
DG$f(-?!
<$(1! 4$! *G2&0)-! d%AP! )4! -1*! F,'2! ,*)4-! B-! C$)0-! 4$!
B)CC20-(D-! -(*0-! &7F-*1! )(*0)(1[+,-/-(*! 1)/E4-1P! -*!



! XW!

&7F-*1!02B,D*)74-1?!N4!-1*!$,11)!,*)4-!B-!C$)0-!4$!B)CC20-(D-!
-(*0-! B-1D0)E*)&(! B)0-D*-P! -*! B-1D0)E*)&(! )(B)0-D*-?! <$(1!
D-!B-0()-0!D$1P!&(!$!C&0D2/-(*!7-1&)(!B-!0-11&,0D-1!-*!
B-! *-/E1! E&,0! C)($4-/-(*! &7*-()0P! 1)! *&,*! 3$! 7)-(P! 4$!
B-1D0)E*)&(!B-!46&7F-*?!
!
JK63;A6) !*!
L"?! %&(1)B20&(1! 4$! DG$f(-! B-! D$0$D*[0-1! 1,)3$(*-! 8)4!
16$')*!B6,(!w>r!02E2*2!YW!C&)1@9!
c!>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>
>>>>>>>>>>!e!
m(!E-,*! $,11)!B2D0)0-!D-**-!DG$f(-!B-!D$0$D*[0-1!B-!4$!
C$i&(!1,)3$(*- !9!
!!!c!.2E2*-0!4-!D$0$D*[0-!>!YW!C&)1?!e!
<$(1! D-*! -Q-/E4-P! 46&7F-*! -1*! 02B,D*)74-!I! -*!
+,$(*)*$*)3-/-(*P!4$!02B,D*)7)4)*2!3$,*!-(3)0&(!J!9!!
;! #$! D&/E4-Q)*2! B-! 4$! DG$f(-! B-! D$0$D*[0-! -1*! B-!

YWQVlMWW! 7)*P! D&(1)B20$(*! +,-! DG$+,-! c!>!e! -1*!
0-E021-(*2!E$0!,(!&D*-*!-(!D&B-!aA%NN?!

;! #$! D&/E4-Q)*2! B,! E0&'0$//-! -1*! B-! K"! D$0$D*[0-1!
1&)*!-(3)0&(!K"QVlJMV!7)*P!$3-D!4-!/`/-!D&B-!aA%NN!
8S&*&(1! +,-! E&,0! B)1E&1-0! D&(D0[*-/-(*! B-! 4$!
DG$f(-!B-!D$0$D*[0-!-(!+,-1*)&(P!)4!(&,1!C$,*!-(D&0-!
*0&,3-0! ,(!&0B)($*-,0!7)-(!E02E$02P!&,! ,(!3&4&(*$)0-!
G,/$)(P!E&,0!4)0-!46)(1*0,D*)&(!-*!C$)0-!4-!*0$3$)4@?!

;! !
! ! 8JV7@!

LJ?!%&(1)B20&(1!4-!(&/70-!pP!1&,1!*0&)1!C&0/-1?!
LJ?"!€&0/-!-QE4)D)*-?!#-!(&/70-! p!(2D-11)*-!,(-!)(C)()*2!
B-! D$0$D*[0-1! E&,0! 16-QE0)/-0! B)0-D*-/-(*P!



! X"!

-QE4)D)*-/-(*?! %-! (6-1*! E$1! E&11)74-! -(! E0$*)+,-?!
%&/E4-Q)*2l!¥!n7)*o?!

LJ?J!m(!E-,*!$,11)!B2D0)0-!4-!(&/70-! p!1&,1!4-1!C&0/-1!
1,)3$(*-1 !9!

;! c!#-! (&/70-! p! -1*! 4-! 0$EE&0*! -(*0-! D)0D&(C20-(D-! -*!
B)$/[*0-!B,!D-0D4- !eP!

;! m,! -(D&0- !9!c! !e! 8D-**-! 1,)*-!
D&(3-0'-!3-01!4$!3$4-,0!-Q$D*-@?!

#$!D&/E4-Q)*2!B-!DG$D,(-!B-!D-1!B-1D0)E*)&(1!-1*!)D)!B-!
46&0B0-! B-! 4$! D-(*$)(-! B-! 7)*P! D-! +,)! D&(B,)*! 5! ,(-!
02B,D*)7)4)*2!)(C)()-?!!
LJ?K! m(! E-,*! $,11)! B2D0)0-! 4-! (&/70-! p! B-! C$i&(!
$EE0&Q)/$*)3-! 1&,1! 4$! C&0/-! 1,)3$(*-!9! ?! #$!
D&/E4-Q)*2! B-! D-**-! B-1D0)E*)&(! -1*! $4&01! B6-(3)0&(! JW!
n7)*o?! A,0! D-**-! 7$1-P! 4$! 02B,D*)7)4)*2! B,! (&/70-!p -1*! 5!
(&,3-$,! )(C)()-P! /$)1! 3,! 1&(! D$0$D*[0-! $EE0&Q)/$*)CP! 4-!
D$1!-1*!B)1D,*$74-!8+,&)!+,6)4!-(!1&)*P!E-,*;&(!-(!E0$*)+,-!
-1E20-0!/)-,Q!+,6,(-!$EE0&Q)/$*)&(!E&,0!,(!&7F-*!B&(*!
4$!D&/E4-Q)*2!-1*!)(C)()-!x@!
<-,Q!D&(D4,1)&(1!E0)(D)E$4-1!16)/E&1-(*!?!%"!9!4-1!E&)(*1!
LJ?"!-*!LJ?J!-(*0$f(-(*!+,-!4$!02B,D*)7)4)*2!B,!(&/70-! p!
-1*! )(C)()-?!%J!9!R)-(!+,-!4-!E&)(*!LJ?K!(&,1!B&((-! ,(-!
$EE0&Q)/$*)&(!$11->! '0&11)[0-!B,!(&/70-! pP!&(!E02C[0-!
'2(20$4-/-(*!D-**-!-QE0-11)&(P!B)0-D*-P!)//2B)$*-P!5!4$!
C&0/,4$*)&(! LJ?J! +,)! -1*! -44-;/`/-! 1)/E4-! -*! E02D)1-P!
/$)1! (2D-11)*-! B6`*0-! /)1-! -(! },30-! E&,0! +,6 &(!
&7*)-((-!D&(D0[*-/-(*!4-!(&/70-! p?!
LK?!%&(1)B20&(1!46$BB)*)&(!B-!B-,Q!(&/70-1!-(*)-01!5!(!
DG)CC0-1?!Z&,0!(•"P!4-!B&/$)(-!-1*!02B,D*)74-?!

!
"

#
$
%

& '+'() .
7
1

5
1

3
1

14 etc*

!  

" # 3.1416



! XJ!

LK?"! #$! D&/E4-Q)*2P! %P! ! B,! B&/$)(-! D&00-1E&(B$(*! 5!
46$BB)*)&(! B-! B-,Q! (&/70-1! -(*)-01! 5!&! DG)CC0-1! -1*! 4$!
1,)3$(*- !9!

! !!!!n7)*o!!!!! 8JVD@!
D&(1)B20$(*!+,-!46&(!$!-(3)0&(!K?K!7)*!E$0!DG)CC0-P!+,-!4$!
*$74-!83)0*,-44-@!B-1!1&4,*)&(1!D&(*)-(*!.\ <&!4)'(-1P!-*!+,-!
DG$+,-!4)'(-!D&/E&0*-!,(!021,4*$*!5!(y"!DG)CC0-1JK?!
LK?J! <2D0)3&(1! 4$! 0['4-! B6$BB)*)&(!9! c!#- ! (&/70-!
021,4*$(*! 16&7*)-(*! -(! $BB)*)&(($(*! 4-! DG)CC0-! ! 4-! E4,1! 5!
B0&)*-!B-!4$!E0-/)[0-!&E20$(B-!$,!DG)CC0-!1)/)4$)0-!B-!4$!
1-D&(B-!&E20$(B-!I!E,)1!D-4$!1-!02E[*-!3-01!4$!'$,DG-P!
DG)CC0-! $E0[1! DG)CC0-P! F,1+,65! 2E,)1-/-(*?! a,! D$1! &j! 4-!
021,4*$*! E&,0! ,(-! E&1)*)&(! -1*! E4,1! '0$(B! +,-! TP! &(! 4,)!
1&,1*0$)*! "W! -*! &(! $F&,*-! "! 84$! 0-*-(,-@! 5! 4$! E&1)*)&(!
1,)3$(*-?e!#$!D&/E4-Q)*2P!%P!B-!D-**-!0['4-! ! -1*!B-!KYV!
D$0$D*[0-1P! D6-1*;5;B)0-! -(3)0&(! J6TWW! n7)*o! 8D&(1)B20$(*!
+,6,(!D$0$D*[0-!E-,*!1-!D&B-0!1,0!V!7)*@?!
L(! D&(D4,1)&(! B-! D-! *0&)1)[/-! -Q-/E4-P! &(! E&,00$)*!
E-(1-0! +,-P! E&,0! B-! '0$(B1! -(*)-01P! 4$! D&/E4-Q)*2! B,!
B&/$)(-! 1-/74-! )(*,)*)3-/-(*! 1,0-1*)/2-! 1-4&(! 4$!
C&0/,4-!)(B)+,2-!-(!LK?"P!DO-1*;5;B)0-!1-4&(!4$!B2C)()*)&(!
B-! 4$! D&/E4-Q)*2! E0&E&12-! B$(1! 4$! *G2&0)-! d%A?!
S2$(/&) (1! )4! C$,*! 7)-(! 3&)0! +,6-(! C$)*! 4$! B-1D0)E*)&(!
1)/E4-! 1-4&(! LK?JP! )(B)0-D*-P! (-! (&,1! B&((-! E$1!
D&(D0[*-/-(*! 4-! 021,4*$*!{! #-! *0$3$)4! 0-1*-! 5! C$)0-P! $3-D!
B-1!0-11&,0D-1!-*!4-!*-/E1!$B!G&D!5!B2C)()0!-*!5!*0&,3-0P!
D-!+,)!B-3)-(*! /`/-!E0$*)+,-/-(*!)/E&11)74-!E &,0!B-1!
3$4-,01! (! $07)*0$)0-/-(*! '0$(B-1?! #$! D&/E4-Q)*2!

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
JK! <$(1! 4-! D$1! B-! 46$BB)*)&(P! 4-1! (&/70-1! 021,4*$(*1! (-! 1&(*! E$1!
2+,)E0&7$74-1P! 5! 1*0)D*-/-(*! E$04-0?! d$)1! )4! (-! 3$,*! E$1! 4$! E-)(-! )D)! B-!
C$)0-!4$!B)CC20-(D-!D$0!D-4$! (-!DG$('-! +,$4)*$*)3-/-(*!0)-(!B6-11-(*)-4!5!
46-Q-/E4-?!

!  

C " n +1( )#3.3#102#n



! XK!

23-(*,-44-! B6,(! &7F-*! (-! E-,*! 16)'(&0-0?! A$! 02B,D*)7)4)*2!
23-(*,-44-! (6-1*! E$1! 2'$4-! 5! 1)/E4)D)*2?! %6-1*! E&,0+,&)!
4-1! B2C)()*)&(1! E0&E&12-1! B$(1! 4$! *G2&0)-! d%A! 1&(*!
,*)4-1?!

F"#@$N66+3(.'55-G3$HMJ$$$
"# $%&%'%(&!*!
aEE0-(B0-P! D6-1*! 4$! D$E$D)*2! B6,(! 1]1*[/-! D&'()*)C! 5!
24-3-0! 1&(! ()3-$,! B6-QE-0*)1-! $,! D&,01! B,! *-/E1! 8&,!
1-4&(!4$!B2C)()*)&(!$4*-0($*)3-P!$3-D!46-QE20)-(D-@?!
A-4&(! 4$! *G2&0)-! d%AP! 4$! +,$(*)*2! 021,4*$(*! B-!
46$EE0-(*)11$'-P! #P! ! 16-1*)/-! D&//-! ,(-! B)CC20-(D-!
B6-QE-0*)1-P!-*!46,()*2!B-! /-1,0-! -1*!B&(D!4$!/`/-!+,-!
E&,0!D-44-;D)P!D6-1*;5;B)0-!4-!4)(!E$0!1-D&(B-P!n4)(H1o9!

! !!!!n4)(H1o! 8JT@!

! !!!!n4)(H1o! 8KW@!

"%):8))%(&!*!
h(! 1]1*[/-! D&'()*)C! +,)! $EE0-(B! -1*! D$E$ 74-!
B6$,'/-(*-0!1&(!()3-$,!B6-QE-0*)1-P!DO-1*;5;B)0-!+,6)4!C$)*!
E0&'0-11)3-/-(*! E4,1! F,1*-! 8E4,1! B-! D&(($)11$(D-@P! &,!
E4,1!3)*-!8E4,1!B-!C4,)B)*2@?!
N4! E-,*! $,11)! $00)3-0! +,6,(! 1]1*[/-! c !B21$EE0-((- !eP!
B$(1! 4-! 1-(1! &j! 4$! +,$(*)*2! B6-QE-0*)1-! B)/)(,-! B$(1!
D-0*$)(1!D$1P!$,!D&,01!B,!*-/E1!-*!B-!46-QE20)-(D-?!
JK63;A6)* !
"?! h(! 0&7&*! -QE4&0-! ,(! 4$7]0)(*G-P! B$(1! ,(! E0-/)-0!
*-/E1?! Z$0! 4$! 1,)*-P! )4! $**-)(*! E4,1! 3)*-! 4$! 1&0*)-! D$0! )4! $!
/2/&0)12! 4-1! )/E$11-1! -*! (-! 16]! -('$'-! E4,1?! #$!
+,$(*)*2!B-!D&(($)11$(D-!0-1*-!4$!/` /- !I!E$0!D&(*0-!4$!
C4,)B)*2!16$/24)&0-?!

)()( 01 tEtEL !=

)()( 01 rErEL !=



! XM!

J?! a! a*4$(*$P! E&,0! .&7&D,E! JWWUP! B$(1! 4$! 4)',-! c!a*;
^&/- !e! 4-! 0&7&*! .^J;•! $EE0-($)*! 4-1! /&,3-/-(*1! 5!
-Q2D,*-0! 1)/E4-/-(*! E$0! 46&71-03$*)&(! B-! /&,3-/-(*1!
-Q2D,*21! E$0! 46G&//-! 5! *)*0-! B6-Q-/E4-! 8*-1*!
c!%&E]%$*!e@?! a3$(*! 46&71-03$*)&(P! )4! (6]! $3$)*! E$1! B-!
D&(($)11$(D-!I! $E0[1! &71-03$*)&(P! B$(1! 4-! D$1! 4-! E4,1!
1)/E4-! B2/&(*02P! 4$! +,$(*)*2! $EE0)1-! 2*$)*! -(3)0&(! 4$!
1,)3$(*- !9!

! !n4)(H1o!!8K"@!

F"#F$K(.388'G3(;3$HOJ$$$
"#$%&%'%(&!*!
#6)(*-44)'-(D-P! D6-1*! 4$! E0&E0)2*2! +,)! 0-(B! ,(! 1]1*[/-!
D&'()*)C!D$E$74-!B6$EE0-(*)11$'-JM?!!
<$(1! 4$! *G2&0)-! d%AP! 46)(*-44)'-(D-! E-,*! 16-1*)/-0!
+,$(*)*$*)3-/-(*! D&//-! ,(! )(B)D-P! D&//-! 4-! 0$EE&0*!
-(*0-!+,$(*)*2!$EE0)1-P!#P!!-*!-QE20)-(D-P!.?!
<-!4$!/`/-!C$i&(!+,-!B-,Q!C&0/-1!B6-QE20)-(D-!&(*!2*2!
B2C)()-1! z! 46,(-! E4,1! D&(3-(*)&((-44-! -*! )(*,)*)3-P! E$0!
0$EE&0*!$,!*-/E1P!-*!46$,*0-!E4,1!0)'&,0-,1-P!E$0!0$EE&0*!
5! 46)(C&0/$*)&(! &71-032-!;P! (&,1! $3&(1! )D)! B-,Q! C&0/-1!
E&,0!46)(B)D-!B6)(*-44)'-(D-!9!

! !!n o! 8KJ@!

! !n o! 8KJ7@!

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
JM!#$!*G2&0)-!d%A!3)1-!5!4$!D4$0*2!-*!5!46-11-(*)-4!I!B-!C$i&(!'2(20$4-P!$,11)!7)-(!+,-!B$(1!4-!
D$1!E$0*)D,4)-0!B-!4$!E021-(*-!B2C)()*)&(?!N4!C$,*! (2$(/&)(1!0-D&(($f*0-!+,-!B$(1!4-!4$('$'-!
D&,0$(*P!4-!/&*!)(*-44)'-(D-!-1*!E4,1!$/7)',P!0-D&,30$(*!E$0C&)1!$,11)!B)3-01!$,*0-1!1-(1P!*-41!
+,-!c !)(C&0/$*)&(!e!P!c!D&(($)11$(D- !eP!c!0-(1-)'(-/-(* !e!&,!c !D&/E02G-(1)&(!e?!
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! XY!

"%):8))%(&!*!
#6)(*-44)'-(D-! E-,*! $)(1)! 1-! 3&)0! D&//-! 4$! B20)32-! B-!
46-QE-0*)1-!E$0!0$EE&0*!$,!*-/E1!I!&,!/)-,QP!E$0!0$EE&0*!
5!46-QE20)-(D-?!
A)! E&11)74-P! )4! 1-/74-! E02C20$74-! E&,0! ,(! 1]1*[/-!
D&'()*)C! B6$3&)0! )//2B)$*-/-(*! ,(! G$,*! ()3-$,!
B6-QE-0*)1-P! D6-1*;5;B)0-! B-! (6$3&)0! E$1! 5! $EE0-(B0-?!
d`/-! 1)P! B&(DP! 4-! C$)*! +,-! 46)(B)D-! B6)(*-44)'-(D-!
B&((-0$)*!c!W!e!B$(1!D-!D$1!E-,*!1-/74-0!E$0$B&Q$4?!
#$! B2C)()*)&(! B-! 46)(*-44)'-(D-! E0&E&12-! )D)P! B$(1! 4$!
*G2&0)-! d%AP! (&,1! E$0$f*! 4$! /-)44-,0-!I! -44-! -1*!
$EE4)D$74-!$,11)!7)-(!5!46G,/$)(!+,65!B-1!1]1*[/-1!(&(!
G,/$)(1?! S2$(/&)(1! 3,! 46)/E&0*$(D-! B-! D-**-! (&*)&(P!
3&)D)! B6$,*0-1! B2C)()*)&(1P! 70)[3-/-(*! E021-(*2-1! -*!
D&//-(*2-1!)D) !9!
<"! z!A-4&(!a4$(!_,0)('P!46)(*-44)'-(D-P!E&,0!,(-!/$DG)(-P!
D6-1*! 4$! D$E$D)*2! B-! DG$**-0! D&//-! ,(! G,/$)(?! %-**-!
B2C)()*)&(!-1*!4$!E4,1!D4$11)+,-?!
<J! z!h(-!$EE0&DG-!C$D*,-44-!D&(1)1*-!5!B2D0)0-!D-!+,)!1-!
E$11-! B$(1! 4-1! 4$7&0$*&)0-1! -*! 4-1! 7,0-$,Q! 2*)+,-*21!
D&//-! 2*$(*! 0-4$*)C1! 5! 46)(*-44)'-(D-! 8E$0! -Q?! D$E$D)*2! 5!
F&,-0! $,Q! 2DG-D1P! 5! *0$B,)0-! B-1! *-Q*-1P! 5! 2/,4-0! B-1!
021-$,Q!(-,0&($,QP!-*D?@!
<K?$!z!d$4'02!4-,01!B2(2'$*)&(1!23-(*,-44-1P!7-$,D&,E!
B6G,/$)(1! E-(1-(*! +,-! 46)(*-44)'-(D-! -1*! ,(-! E0&E0)2*2!
-QD4,1)3-! B-! 46G,/$)(P! -*! +,6$)(1)! *&,*! D-! +,)! E-,*! 1-!
C$)0-!E$0! /$DG)(-P! E$0! B2C)()*)&(P! (-! E-,*! 0-4-3-0! B-!
46)(*-44)'-(D-?!
<K?7!;! h(-! $EE0&DG-! E4,1! 1,7*)4-! +,-! 4$! E02D2B-(*-!
/$)1!/-($(*!$,11)!E&*-(*)-44-/-(*!5!46)/E$11-!E&,0!4-1!
$'-(*1!(&( ;G,/$)(1!D&(1)1*-!5!021-03-0!46)(*-44)'-(D-!$,!



! XX!

*0$)*-/-(*! B-! *bDG-1! E&,0! 4-1+,-44-1! c!)4! (6-Q)1*-! E$1!
B6$,*0-!1&4,*)&(!e?!
<M!z!Z&,0!D-!+,)!D&(D-0(-!4-!4$('$'-!D&,0$(*P!4-!4-D*-,0!
-1*!0-(3&]2!$,Q!B)D*)&(($)0-1!D4$11)+,-1?!m(! ]!&71-03-!
+,-P!1,)3$(*!4-!D&(*-Q*-P!4-!1-(1!B,! /&*!E-,*!3$0)-0!B-!
C$i&(! 1,71*$(*)-44-?! S&*$//-(*P! 7)-(! +,-! 4 $! B2C)()*)&(!
1-4&(! 4$! *G2&0)-! d%A! D&00-1E&(B-! 4$0'-/-(*! $,! 1-(1!
'2(20$4! B,! /&*P! )4! -1*! $,11)! 30$)! +,-! E$0C&)1! 4-! /&*!
)(*-44)'-(D-! 16,*)4)1-! D&,0$//-(*! B$(1! 4-! E,74)D! 5! 4$!
E4$D-!B6$,*0-1!D&(D-E*1!B2C)()1!E02D)12/-(*!-*!B-!C$i&(!
E4,1! (,$(D2- !B$(1! 4$! *G2&0)-!d%A9! D&(($)11$(D-P!
-QE-0*)1-P!-*D?!

F"#M$L*++3;.$HX'G0.J$HP-J$$$
"#$%&%'%(&!*!
c!%&00-D*!eP! D6-1*! 4$! +,$4)*2! B6,(-! )(C&0/$*)&(! +,)! -1*!
D&/E$*)74-! $3-D! ,(-! D-0*$)(-! 4&)?! N4! 16$')*! *]E)+,-/-(*!
B6,(-!'0$(B-,0!7&&42-((-? !
"%):8))%(&!*!
<$(1!4$! *G2&0)-!d%AP!c!D&00-D*!e!8! -(! $('4$)1!c !0)'G*!e@!
D6-1*!4-!D&(*0$)0-!B-! c!-00&(2!e!8-(! $('4$)1P!c!‚0&(' !e@?!
<$(1! 4-! 4$('$'-! D&,0$(*P! ,(! 1](&(]/-! C02+,-//-(*!
,*)4)12P!]!D&/E0)1!B$(1!D-*!&,30$'-!P!D6-1*!c!F,1*-eI!/$)1!
-(! C$)*! 46$(*&(]/-! B-! D-! B-0()-0P! c!)(F,1*-!eP! )(B)+,-!
D4$)0-/-(*!+,6)4!16$')*!E0)(D)E$4-/-(*!B6,(-!$,*0-!(&*)&(?!!
JK63;A6*!
A)!46$11-0*)&(!5!4$+,-44-!&(!1-!02C[0-!-1*!E$0!-Q-/E4-!4$!
1,)3$(*- !9! c!#-1! 242/-(*1! a! -*! R! $EE$0*)-((-(*! $,!
'0&,E-!%eP!$4&01!)4!-1*!D&00-D*!+,-!c!a!$EE$0*)-(*!5!%!e?!!



! XU!

F"#O$V++*(1$HY+*(GJ$HP7J$$$
"#$%&%'%(&!*!
c!L00&(2!eP! D6-1*! 4$! +,$4)*2! B6,(-! )(C&0/$*)&(! +,)! -1*!
D&(*0$)0-! 5! ,(-! D-0*$)(-! 4&)?! N4! 16$')*! *]E)+,-/-(*! B6,(-!
'0$(B-,0!7&&42-((-? !
"%):8))%(&!*!
<$(1!4$!*G2&0)-!d%AP!c!-00&(2!e!8!-(!$('4$)1!c !‚0&('e@!
D6-1*!4-!D&(*0$)0-!B-!c!D&00-D*!e!8-(!$('4 $)1P!c!0)'G*!e@?!!
<$(1!4-!4$('$'-!D&,0$(*P!,(!1](&(]/-!1-0$)*!1-/74- ;*;)4!
c!C$,Qe!I! /$)1! B$(1! 4$! *G2&0)-! d%A! B-! B-0()-0! *-0/-!
D&00-1E&(B! 5! ,(-! $,*0-! (&*)&(! 83&)0! D);$E0[1! 1&,1!
c!C$,Q!e!;!-(!$('4$)1P !c!C$41-!e@?!!
JK63;A6*!
A)! 4-1! $11-0*)&(1! $,Q+,-44-1! &(! 1-!02C[0-! D6-1*! E$0!
-Q-/E4-!c !#-1!242/-(*1!a!-*!R!$EE$0*)-((-(*!$,!'0&,E-!
%eP! -*! c!46242/-(*! <! $EE$0*)-(*! $,! '0&,E-! L !eP! )4! -1*!
-00&(2!+,-!c !a!$EE$0*)-(*!5!L!e?!!

F"#P$Z+-'$H/+93J$HU-J$$$
"#$%&%'%(&!*!
c!p0$)e!E-,*!1-!B2C)()0!1,0!4$!7$1-!B-!c!D&00-D*!e?!c!p0$)e!
-1*! 2'$4! 5! c !D&00-D*!eP! 4&01+,-! 4$! 4&)! D&(1)B202-! -1*! 4$!
1,)3$(*- !9! c!D&00-1E&(B$(D-! 5! 4$! 02$4)*2!e?! N4! 16$')*!
*]E)+,-/-(*!B6,(-!'0$(B-,0!7&&42-((-? !
"%):8))%(&!*!
<$(1!4$!*G2&0)-!d%AP!c!30$)e!8-(!$('4$)1!c!*0,-e@!D6-1*!4-!
D&(*0$)0-!B-!c!C$,Qe!8-(!$('4$)1P!c!C$41-e@?!!



! XV!

#$!B2C)()*)&(!1-!3-,*!D4$)0-P!/$)1!D&//-!)(B)+,2!$,!E&)(*!
J?JP! )4! (6-1*! E-,*;`*0-! ',[0-! E&11)74-! ! B6$EE02G-(B-0! 4$!
02$4)*2?!
JK63;A6*!
Z$0! -Q-/E4-P! &(! E-,*! *]E)+,-/-(*! D&(1)B20-0! D&//-!
c!30$)!e!+,-!c !C0-)(-0!02B,)*!4$!3)*-11-!e?!!

F"#U$W-9D$HW-853J$HU7J$$$
"#$%&%'%(&!*!
c!€$,Qe! E-,*! 1-! B2C)()0! 1,0! 4$! 7$1-! B-! c!-00&(2!e?!
c!€$,Qe!D6-1*!2'$4!5!c!-00&(2eP!4&01+,-!4$!4&)!D&(1)B202-!
D6-1*! 4$! 1,)3$(*-!9! c!D&00-1E&(B$(D-! 5! 4$! 02$4)*2!e?! N4!
16$')*!*]E)+,-/-(*!B6,(-!'0$(B-,0!7&&42-((-? !
"%):8))%(&!*!
<$(1!4$!*G2&0)-!d%AP!c!C$,Qe!8-(!$('4$)1!c!C$41-e@!D6-1*!
4-!D&(*0$)0-!B-!c!30$)e!8-(!$('4$)1P!c!*0,-e@?!!
#$!B2C)()*)&(!1-!3-,*!D4$)0-P!/$)1!D&//-!)(B)+,2!$,!E&)(*!
J?JP! )4! (6-1*! E-,*;`*0-! ',[0-! E&11)74-! ! B6$EE02G-(B-0! 4$!
02$4)*2?!
S&*&(1!+,-!4-! /&*!c !C$,Q!e!-1*!E$0*)D,4)[0-/-(*!$/7)',!
-(! C0$(i$)1P! 2*$(*! '2(20$4-/-(*! $,11)! 7)-(! E0&E&12!
D&//-! *0$B,D*)&(! B,! /&*! c !C$41-!e! +,-! B,! /&*!
c!‚0&(' !e?!
JK63;A6*!
Z$0! -Q-/E4-P! &(! E-,*! *]E)+,-/-(*! D&(1)B20-0! D&//-!
c!C$,Q!e!+,-!c !C0-)(-0!$,'/-(*-!4$!3)*-11- !e?!!

F"!I$[*($ HU;J$$$
"#$%&%'%(&!*!
c!R&(e!E-,*!1-!B2C)()0!1,0!4$!7$1-!B-!c!D&00-D*!e?!c!R&(e!
D6-1*!2'$4!5!c!D&00-D*!eP!4&01+,-!4$!4&)!D&(1)B202-! -1*!4$!



! XT!

1,)3$(*- !9! c!E0&'0-11)&(! 3-01! ,(! D-0*$)(! 7,* !e?! N4! 16$')*!
*]E)+,-/-(*!B6,(-!'0$(B-,0!7&&42-((-? !
"%):8))%(&!*!
<$(1!4$!*G2&0)-!d%AP!c!7&(e! 8-(!$('4$)1!c !'&&Be@!-1*!4-!
D&(*0$)0-!B-!c!/$,3$)1e!8-(!$('4$)1P!c !R$Be@?!!
JK63;A6*!
Z$0! -Q-/E4-P! &(! E-,*! D&(1)B20-0! D&//-! c !7&( !e!
B6-(D4-(DG-0! ! 4-1! D)0D,)*1! B-! E,)11$(D-e! 1)! 4-! 7,*! -1*!
+,6,(!0&7&*!7&,'-?! !

F"!#$E-9<-'5$ HU=J$$
"#$%&%'%(&!*!
c!d$,3$)1e! E-,*! 1-! B2C)()0! 1,0! 4$! 7$1-! B-! c!-00&(2!e?!
c!d$,3$)1e! D6-1*! 2'$4! 5! c!-00&(2!eP! 4&01+,-! 4$! 4&)!
D&(1)B202-! D6-1*! 4$! 1,)3$(*-!9! c!E0&'0-11)&(! 3-01! ,(!
D-0*$)(! 7,*!e?! N4! 16$')*! *]E)+,-/-(*! B6,(-! '0$(B-,0!
7&&42-((-?!
"%):8))%(&!*!
<$(1! 4$! *G2&0)-! d%AP! c!/$,3$)1e! D6-1*! 4-! D&(*0$)0-! B-!
c!7&(e?!!
JK63;A6*!
Z$0!-Q-/E4-P!&(!E-,*!D&(1)B20-0!D&//-!c !/$,3$)1 !eP!1)!
4-! 7,*! -1*! c !+,6,(! 0&7&*! 7&,'- !eP! +,-! c !46&(! B2D4-(DG-!!
4-1!D)0D,)*1!B-!E,)11$(D-e?!!

F"!!$ A-G3553$H#IJ$$$
"#$%&%'%(&!*!
#$! 1$'-11-P! D6-1*! 4$! E0&E0)2*2! B6,(! 1]1*[/-! D&'()*)C!
-QE-0*! -(! *-0/-1!B-!7&((-1!B2D)1)&(1P!D6-1*;5;B)0-! !+,)!
B24)30-! 46)(C&0/$*)&(! E-0/-**$(*! B6$**-)(B0-! ,(! D-0*$)(!
7,*?!



! UW!

<$(1! 4$! *G2&0)-! d%AP! -*! 1,0! ,(! E4$(! +,$(*)*$*)CP! 4$!
1$'-11-! 16-1*)/-! B-! C$i&(! 7&&42-((- !9! 30$)! &,! C$,QP!
1,)3$(*!+,-!4-!7,*!3)12!-1*!$**-)(* !&,!(&(? !
"%):8))%(&!*!
A$(1! `*0-! -11-(*)-44-P! ,(-! D$0$D*20)1*)+,-! G$7)*,-44-! B-!
4$!1$'-11-P!D6-1*!B6`*0-!4)2-!5!B-1!1)*,$*)&(1!D&/E4-Q-1P!
-*!5!B-1!7,*1!B6)/E&0*$(D-!/$F-,0- !9!1,03)30-P!'$'(-0!4-!
F-,P!&7*-()0!,(-!E4$D-!$,!*$74-$,!B6G&((-,0?!

F"!>$A-6'3(;3$H## J$$$
"#$%&%'%(&!*!
#$!1$E)-(D-P!D6-1*!4$!E0&E0)2*2! -11-(*)-44-!B6,(!1]1*[/-!
D&'()*)CP! D6-1*;5;B)0-! B6,(-! 1*0,D*,0-! D$E$74-! B-!
D&'()*)&(?! #$! 1$E)-(D-! 1-! 023[4-! E$0! ,(! &,! E4,1)-,01!
1)'(-1P! D&//-! 4$! D&(($)11$(D-P! 46-QE-0*)1-P! &,!
46)(*-44)'-(D-! 8'0$(B-,01! B2F5! B2C)()-1! -*! 0-(B,-1!
/-1,0$74-1!B$(1!4$!*G2&0)-!d%A@?!A,0!4-!E4$(!+,$(*)*$*)CP!
4$! 1$E)-(D-! E-,*! 1-! D$0$D*20)1-0! E$0! ,(! )(B)D-P! )1$E)-(D-P!
23$4,2! E$0! 02C20-(D-! 5! 46G&//-! 8c!G&/&! 1$E)-(1 !e@?! N4!
16$')*! B6,(! 0$EE&0*!I! -*! 0-1*-! B&(D! *]E)+,-/-(*! 1$(1!
,()*2?!
"%):8) )%(&!*!
#-1! E-0C&0/$(D-1! B-! 46G&//-! B-30$)-(*! 1623$4,-0! 1,0!
4-1! /`/-1! 7$1-1! +,-! E&,0! 4-1! 1]1*[/-1! $0*)C)D)-41P! (-!
1-0$)*;D-!+,-!E&,0!+,$(*)C)-0!4$!1$E)-(D-?!!
#-1! E0-/)[0-1! 23$4,$*)&(1! 1-/74-(*! )(B)+,-0!
+,6)(*,)*)3-/-(*P! &(! $! *]E)+,-/-(*! *-(B$(D-! 5!
1,023$4,-0!4-1!D$E$D)*21!B-!46G,/$)(?!!
h(-! B)CC)D,4*2! E0$*)+,-! D6-1*! E$0! $)44-,01! +,-! 4-1!
D$0$D*20)1*)+,-1! B-! 46G,/$)(! 1&(*! B-1! 3$0)$74-1!
1*&DG$1*)+,-1?!!!



! U"!

P*( M4-1;%-1.,( /'( &.,,%144%,&'( ',(
8"#4',&'(/A'""'0"4 (

<$(1! 4-! E&)(*! E02D2B-(*P! 4-1! D&(D-E*1! E0)(D)E$,Q! B-! 4$!
*G2&0)-!d%A!&(*!2*2!E021-(*21!E&,0!4-1!D$1!B-!7$1-?!L(!
E$0*)D,4)-0P! 4$! D&(($)11$(D-! $! 2*2! B2C)()-! E&,0! B-1!
1]1*[/-1! D&'()*)C1! +,)! '2([0-(*! ,(-! )(C&0/$*)&(!
D&00-D*-!I! 23-(*,-44-/-(*! 4)/)*2-! 5! ,(! E-*)*! B&/$)(-P!
/$)1!(2$(/&)(1!*&,F&,01!D&00-D*-!8DC?!L+,?!T@?!
h(- ! -Q*-(1)&(! *0[1! ,*)4-! E&,0! 23$4,-0! 4$! +,$(*)*2! B-!
D&(($)11$(D-!B6,(!1]1*[/-!D&'()*)C!D&(D-0(-!4-1!D$1!&j!
4-! C4,Q! B6)(C&0/$*)&(! '2(202! (6-1*! E$1! D&/E4[*-/-(*!
1$(1!-00-,0?!!

<$(1!,(!*-4!D$1P!4-!1]1*[/-!(-!D&(($f*!E$1!E$0C$)*-/-(*!
4-! B&/$)(-P ! " 6?! h(! /-11$'-! B- ! 1&0*)-! E$0*)D,4)-0! B,!
1]1*[/-P! ?() _P! B)CC[0-! $4&01! 23-(*,-44-/-(*! B,! /-11$'-!
D&00-D*!D&00-1E&(B$(*!B$(1!4-!B&/$)(-P!?( _?!#62+,$*)&(!T!
-1*!-(D&0-!$EE4)D$74-!-(!E0)(D)E-!9!

! Y!X!A(,<!Q!&(8' !×!<!&%&!Z!.S!!!!!! 0$EE-4!8T@!

d$)1! 4$! E$0*! B6)(C&0/$*)&(! '2(202-!B-! C$i&(! )(D&00-D*-P!
D6-1*;5;B)0-! +,)! (-! D&00-1E&(B! E$1! $,! B&/$)(-! " 6!
8$EE-4&(1!D-**-!E$0*!4-!c!70,)*!eP!&,!46!c!-00-,0!e@!(-!B&)*!
E$1! D&(*0)7,-0! $,! 021,4*$*! ?! #$! +,$(*)*2! B6)(C&0/$*)&(!
D&00-D*-!B24)302-P!&():! P!E-,*!1623$4,-0!D&//-!1,)* !9!

! !

n7)*o!
! ! 8KK@!

&j! ! ; 8?() _@!! -1*! 4$! E0&7$7)4)*2! +,-! 4-! /-11$'-! ! ?() _! 1&)*!
'2(202! E$0! 4-! 1]1*[/-P! -*! ?( _! -1*! 4-! 021,4*$*! D&00-D*!
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! UJ!

D&00-1E&(B$(*P!D6-1*;5;B)0-!+,-!4-!021,4*$*!$EE$0*)-(*!$,!
B&/$)(-!D&'()*)C!D&(1)B202P!(&*$//-(*!-(!02E&(1-!5!,(!
/-11$'-! 1E2D)C) +,-! -(*0$(*! 4-! 1]1*[/-P ! ?%_?! #-! *-0/-!

; 8?() _!l! ?( _!@!!-1*!4$!E0&7$7)4)*2!+,-!4-!F)[/- !/-11$'-!B,!
1]1*[/-! 1&)*! D&00-D*?! #6)B2-! B-! 7$1-! -1*! )D)! +,-! 4$!
+,$(*)*2! B6)(C&0/$*)&(! B-1! /-11$'-1! B-! 1&0*)-! 1&)*!
E&(B202-! E$0! 4-,0! E0&7$7)4)*2! B6`*0-! D&00-D*-?! A)! 4-1!
02E&(1-1!B,!1]1*[/-!1&(*!*&,*-1!D&00-D*-1P!4-!B-,Q)[/-!
*-0/-! 5! 4$! B0&)*-! B-! 46L+,?! KK! (6$! E$1! 30$)/-(*! B6-CC-*!
8C$D*-,0!2'$4!5!"@P!-*!-(!D&(12+,-(D-!4-1!B-,Q!+,$(*)*21!
B6)(C&0/$*)&(! &(): ! -* ! &(8' ! $,0&(*! 4$! /`/-! 3$4-,0 !I! B-!
/`/-! B6$)44-,01! +,-! 4$! +,$(*)*2! B6)( C&0/$*)&(! 70,*-!
B24)302-! E$0! 4-! 1]1*[/-P! &( ! ?! <$(1! 4-! D$1! -Q*0`/-!
)(3-01-P!1)!4-1! /-11$'-1!B-!1&0*)-1! (-!1&(*!E$1!4)21!$,!
B&/$)(-!B-!D&(($)11$(D-P!&,P!E&,0!B)0-!70)[3-/-(*P!4-1!
02E&(1-1!1&(*! -00&(2-1P!&(): !3$,B0$!>20&P!D&(B,)1$(*!5!
>20&!n4)(o!B-!D&(($)11$(D-P!-*!D-4$!/`/-!1)! &( ! -1*!7)-(!
E4,1!'0$(B!+,- !&(8' !?!
L(! D$1! B6-00-,01! 23-(*,-44-1P! D6-1*! $4&01!&(): ! +,)! B&)*!
0-/E4$D-0! 4$! +,$(*)*2! B6)(C&0/$*)&(! -(! 1&0*)-! B6,(!
1]1*[/-! 1$(1! -00-,0! B$(1! 4-! B&/$)(-P! &(8' ! P! ! E&,0!
462+,$*)&(!E-0/-**$(*!46-1*)/$*)&(!B-!D&(($)11$(D-!9!

! Y!X!A(,<!Q!&(): !×!<!&%&!Z!.S!!!!!!n4)(o! 8KM@!



! UK!

Q*(>.,&:041., (

aE0[1! $3&)0! E0&'0-11)3-/-(*! $11)1*2! &,! 0-/E4$D2!
46G,/$)(!B$(1!1-1!$D*)3)*21!B-!($*,0-!EG]1)+,-P!*-44-1!4$!
E0&B,D*)&(! B62(-0')-! &,! 4-! *0$3$)4! /2D$()+,-P! 4-1!
1]1*[/-1! $,*&/$*)121! &(*! /$)(*-( $(*! D&//-(D2! 5!
-(3$G)0!4-!B&/$)(-!D&'()*)C?!
#-1!1D)-(D-1!D&'()*)3-1!&(*!1&,1!,(-!C&0/-!&,!1&,1!,(-!
$,*0-! D&//-(D2! 4-,0! B23-4&EE-/-(*! )4! ]! $! B-1!
/)442($)0-1P! -*! D6-1*! 1,0*&,*! 4-1! (&*)&(1! B-! /&B[4-! -*!
B6)(C&0/$*)&(! +,)! 1&(*! 0-E0)1-1! )D)! -(! E02$4$74-! 5! 4$!
(&, 3-44-! B2C)()*)&(! B-1! *-0/-1! D&'()*)C1! E0)(D)E$,QP!
242/-(*1!D-(*0$,Q!B-!4$!*G2&0)-!c!d%A!e?!
#-1!EG)4&1&EG-1!D4$11)+,-1!46&(*!7)-(!B)*P!-*!46-1*)/$*)&(!
+,$(*)*$*)3-!+,-!4$!*G2&0)-!B-!46)(C&0/$*)&(!E-0/-*!B-!4-!
D&(C)0/-0!9! 4$! 02$4)*2! (6-1*! E-0D-E*)74-! +,-! B-!C$i&(!
)(C)()*21)/$4-?! A)! 46&7F-D*)C! B-! 4$! /&B24)1$*)&(! 2*$)*! 4$!
0-E021-(*$*)&(! B,! 02-4P! ! 462DG-D! 1-0$)*! +,$1);*&*$4?! d$)1!
46&7F-D*)C! -1*! $)44-,01!9! ,(! 7&(! /&B[4-!$! 4-! '0$(B! /20)*-!
B-! ! E-0/-**0-! $,Q! 1]1*[/-1! D&'()*)C1P! G,/$)(1! &,!
$0*)C)D)-41P! B6$**-)(B0-! 4-1! 7,*1! E&,0! 4-1+,-41! &(! 4-1! $!
B2C)()1?!
#$! *G2&0)-! d%A! B2C)()*! B-! C$i&(! 0)'&,0-,1-! 4-1!
'0$(B-,01! D&'()*)3-1! -11-(*)-44-1P! B&(*! (&*$//-(*! 4$!
D&/E4-Q)*2P! 4$! D&(($)11$(D-P! 46$71*0$D*)&(! -*! 4$!
D&(D02*)1$*)&(P!46-QE-0*)1-P!4-1!(&*)&(1!B6$EE0-(*)11$'-!-*!
B6)(*-44)'-(D-?! L44-! $EE&0*-! -(! E4,1! ,(-! /2*0)+,-! E&,0!
D-1! D&(D-E*1?! #$! E0)1-! -(! D&/E*-! B6-00-,01! $42$*&)0-1!
23-(*,-44-1!-1*!$,11)!E0&E&12-?!
#$! *G2&0)-! d%A! -*! 1-1! *-DG()+,-1! +,$(*)*$*)3-1!
$EE&0*-(*!,(-!'0$(B-!D4$0*2!$,!B&/$)(-!-11-(*)-44-/-(*!
0$*)&((-4!B-!4$!D&'()*)&(!I! -44-1!C&(*!$,11)!$EE$0$f*0-!B-!



! UM!

'0$(B-1! 4)/)*-1?! N4! C$,*! $44-0! $,;B-45! B-! 4$! D&'()*)&(! -*!
D&(1*$*-0!+,-!B6$,*0-1!C&(D*)&(1!-Q)1*-(*!9!46)(*,)*)&(!E&,0!
*&,*-!EG$1-!B-!/&B24)1$*)&(!$C)(!B-!C$)0-!4-!E&(*!$3-D!4$!
02$4)*2!I! 462*G)+,-P! C&(B$/-(*$4-! -(! *$(*! +,-! ',)B$(*! 4-!
DG&)Q!B-1!7,*1!5!$**-)(B0-!I!-*!4-1!2/&*)&(1!+,)!$11,0-(*!
4-!E$11$'-!B,!B&/$)(-!B-!4$!D&'()*)&(!5!D-4,)!B-!46$D*)&(!
-(! *$(*! +,-! /)1-! -(! },30-! EG]1)+,-P! +,)! DG$('-! 4-!
/&(B-? !



! UY!

!

C,,'B'4 (

N((3D3$ N"$ /-783-9$ +1;-6'.98-.')$ =35$ ;*(;36.5$
6+153(.15$4$6-+$*+=+3$8*G'?93$
#6&0B0-! 4&')+,-! $B&E*2! D);B-11&,1! $11,0-! +,-! 4-1!
B2C)()*)&(1! E-,3-(*! c!16-/7&f*-0 !eP! D6-1*;5;B)0-! +,6$,!!
/&/-(*! &j! DG$D,(-! B6-44-1! 162(&(D-P! -44-! E-,*! C$)0-!
02C20-(D-!5!B-1!*-0/-1!B2F5!B2C)()1!$,!E02$4$74-?!
!
W %&'()*)+,-  
"!d&B[4-!! !
J$!N(C&0/$*)&(P!J7!d-11$'-! !
K$!%&/E4-Q)*2P!K7!a71*0$D*)&(P!KD!%&(D02*)1$*)&(!!
M$!%&(($)11$(D-P!M7!LQE20)-(D-P!MD!€4,)B)*2P!MB!

A)/E4)D)*2!!
Y$!LQE-0*)1-!Y7!.2B,D*)7)4)*2!!
X!aEE0-(*)11$'-! !
U!N(*-44)'-(D-!!
V$!%&00-D*!P!V7!L00&(2!8ƒ0&('@!!
T$!p0$)P!T7!€$,Q!8€$41-@P!TD!R&(P!TB!d$,3$)1!!!
"W!A$'-11-! !
""!A$E)-(D-! !
!



! UX!

N((3D3$ ["$ /-783-9$ +1;-6'.98-.')$ =35$ ;*(;36.5$
6+153(.15$4$6-+$*+=+3$-860-71.'?93$
!

%&(D-E*!
8C0$(i$)1@ 

m0B0-!
4&')+,-!
B-1!
B2C)()*)&(1 

_$74-! B-1!
/$*)[0-1  

%&(D-E*!
8L('4)1G@ 

a71*0$D*)&( K7 Y?U a71*0$D*)&( 
aEE0-(*)11$'-  X Y?"Y! #-$0()('  
R&( TD! Y?JW! v&&B 
%&'()*)+,-  W Y?"! %&'()*)D1 
%&/E4-Q)*2! K$! K?KP!Y?Y! %&/E4-Q)*]!
%&(D02*)1$*)&(! KD! Y?U! %&(D0-*)>$*)&(!
%&(($)11$(D-  M$ K?"P!Y?V! u(&‚4-B'-  
%&00-D*! V$ Y?"X! .)'G*  
L00&(2! V7 Y?"U! ƒ0&('  
LQE20)-(D-! M7! Y?T! LQE-0)-(D-!

LQE-0*)1-! Y$! K?JP!Y?"J! LQE-0*)1-!
€$,Q! T7! Y?"T! €$41-!
€4,)B)*2 MD! Y?"W! €4,-(D]  
N(C&0/$*)&( J$! J?"P!Y?K! N(C&0/$*)&( 
N(*-44)'-(D- U! Y?"Y! N(*-44)'-(D- 
d$,3$)1  TB Y?J"! R$B 
d2/&)0-   J?K! d-/&0]  
d-11$'-  J7 Y?M! d-11$'-  
d&B[4-  "  J?JP!Y?J! d&B-4 
.2B,D*)7)4)*2 Y7 K?KP!Y?"K! .-B,D*)7)4)*] 



! UU!

A$'-11-  "W Y?JJ! ƒ)1B&/  
A$E)-(D-  ""  Y?JK! A$E)-(D-  
A)/E4)D)*2 MB Y?""! A)/E4)D)*] 
p0$) T$ Y?"V! _0,-  
 
!

N((3D3$ L\$ /-783-9$ =3$ <-839+5$ 6+*7-7'8'.15T
8*G-+'.0,35 T'()*+,-.'*( $
_$74-$,! D&/E&0*$(*! +,-4+,-1! 3$4-,01! 0-E021-(*$*)3-1!
B-! E0&7$7)4)*21P! 4&'$0)*G/-1P! -*! B-! +,$(*)*21!
B6)(C&0/$*)&(?!
!
72(E4E%A%'#N!; 72(E4E%A%'#N!; .`;  0(, .\ !*!?%' 0(, <!*!E%' 

"  "  "  W W 
"HJ W?Y J W?K "  
"HK W?KK K W?Y "?X 
"HM W?JY M W?X J 
"HV W?"JY V W?T K 

"H"W W?" "W "  K?K 
"H"WW W?W" "WW J X?X 

"H"WWW W?WW" "WWW K " W?W 
"H"WWWWWW W?WWWWW" "WWWWWW X "T?T 

!



! UV!

N((3D3$]"$^*9+$3($5-<*'+$6895_$ $
%-**-! $((-Q-! D&/E&0*-! 1DG2/$*)+,-/-(*! *0&)1! E$0*)-1?!
#$!E0-/)[0-!1-!D&(D-(*0-!1,0!4-1!02C20-(D-1! -QE4&)*2-1!
B-! AG$((&(P! %G$)*)(;u&4/&'&0&3P! -*! d$'0)**-P! 4$!
B-,Q)[/-! 1,0! 4-1! E,74)D$*)&(1! C$)*-1! E$0! 46$,*-,0! -*!
B6$,*0-1!D&$,*-,01P! -(! 0-4$*)&(!$3-D!4$! *G2&0)-! d%A!84$!
E4,E$0*! E-,3-(*! 1-! *242DG$0'-0P! *&,1! B0&)*1! 0-1*$(*!
021-0321P!B,!1)*-!http://lara.populus.org/rub/3 @?!L(C)(!4$!
*0&)1)[/-!E$0*)-!0-(3&)-!5!B-,Q!02C20-(D-1P!46,(-!-Q*-0(-!
$BB)*)&((-44-P! C0$(i$)1-P! -*! 46$,*0-! E&)(*$(*! 3-01! ,(-!
23&4,*)&(! E0&7$74-! B,! *-Q*-! $,;B-45! B-! 1$! E021-(*-!
C&0/-?!
#-1! $0*)D4-1! B-! 46$,*-,0! D)*21! D);B-11&,1! D&(*)-((-(*! 5!
4-,0! *&,0! B-! (&/70-,Q! 0-(3&)1! 5! B6$,*0-1! $,*-,01!
*0$3$)44$(*! B$(1! 4-1! B&/$)(-1! $11&D)21! $)(1)! +,-! B-1!
0-/-0D)-/-(*1! 5! B-! (&/70-,1-1! E-01&((-1! $]$(*! E$0!
4-,01! B)1D,11)&(1! D&(*0)7,2! 5! D-0*$)(1! B-! (&1! *0$3$,Q?!
Z&,0!4-!E021-(*!&,30$'-P!4-1!D&(*0)7,*)&(1!B-!%4$)0-!E&,0!
4$! D&,3-0*,0-P! -*! B-! %G0)1*&EG-! E&,0! B-! (&/70-,1-1!
0-/$0+,-1! -*! 1,''-1*)&(1P! (&*$// -(*! 0-4$*)3-1! 5! 4$!
D4$0*2!B-1!-QE4)D$*)&(1!-*!5!4$!1*0,D*,0-!B-!46&,30$'-P!1&(*!
5!1)'($4-0!1E2D)$4-/-(*?!
!
!n!"o! %4$,B-! L4‚&&B! AG$((&(! 8"TMV@?! a! /$*G-/$*)D$4! *G-&0]! &C!

D&//,()D$*)&(?! R-44! A]1*-/! _-DG()D$4! :&,0($4P! JUP! KUT;;MJKP! XJK;;
XYX?!

! a!04b! 2#$#26&:6! :(&:62&4&'! A4! 'c#(2%6! $(&?436&'4A6! ?6!
A1%&$(234'%(&!

n!Jo!v?:?%G$)*)(PAD)-(*)C)D!a/-0)D$(!JKJ8"TUY@MU;YJ?!!
n!Ko!a?!S?!u&4/&'&0&3P!N(C&0/$*)&(!*G-&0]!$(B!*G-!*G-&0]!&C!$4'&0)*G/1!P!

-B?!7]!a?!S?!AG)0]$]-3P!*0$(14?!C0&/!*G-!.,11)$(!7]!a?!R?!A&11)(1s]!
<&0B0-DG*!8-*D?@!8u4,‚-0!aD$B-/)D!Z,74)1G-01P!"TTK@!

! "68K! 2#$#26&:6)! '2@)! )%,&%$%:4'%96)! ;(82! A4! ?#$%&%'%(&!
:A4))%U86!?6!A4!:(3;A6K%'#!)6A(&!5c4%'%&!6'!Y(A3(,(2(9!



! UT!

n!Mo!G**E9HH‚‚‚?/$'0)**-?D&/HY„"?DC/x)/'lWM!

! d%'6!e6E!(f!A6)!26;2(?8:'%(&)!?6!:62'4%&6)!M8926)!?6!>4,2%''6N!?(&'!
A6!$4368K!'4EA648!?6!A4!;%;6N!;6896&'!)6!:(334&?62!!!

n!Yo!:-$( ;<$()-4!<-11)/&>P!Z)-00- ;€0$(i&)1!v$,*G-]P!….^K ;•! z!_&‚$0B!a!
%&&E-0$*)('! .&7&*! C&0! ^&/-! aEE4)D$*)&(1…P! .&7&D,E;$*;^&/-!
#-$',-P! Z0&D--B)('1! .&7&D,EWV! A]/E&1),/! $(B! ƒ&04B!
%&/E-*)*)&(P!A,>G&,P!%G)($P!"M;JW!:,4]!JWWV?!!!

! g&$(234'%(&)! :(3;A#36&'4%26)! ;(82! ?%962)! 6K63;A6)! :(&:62&4&'! A6)!
2(E(')!:((;#24'%$)!;(82!4))%)'4&:6!?(36)'%U86N!6'!E26$!2#)83#!?6!!A4!
'c#(2%6!>5d!6&!4&,A4%)-!"%):8))%(&)!496:!;4%2)-!

n!Xo!:-$( ;<$()-4! <-11)/&>P! …%&'()*)+,-9! 4$! D&'()*)&(! $,*&/$*)12-I! ]D!
/&B20$*)&(! B-! B-,Q! *$74-1! 0&(B-1! D&(D-0($(*! 4-1! $1E-D*1!
1D)-(*)C)+,-1P! 2D&(&/)+,-1! -*! )(B,1*0)-41P! $)(1)! +,-! 4-1! $EE4)D$*)&(1!
-(! 0&7&*)+,-! B-1! 1-03)D-1…P! €&0,/! .&7&*†! &0'$()12! E$0! .&7&*;%^P!
• ;Z$0DP! .&1$/;<)CCP! -*! $4?P! Z$0D! 1D)-(*)C)+,-! -*! *-DG(&4&')+,-P!
•3-0B&( ;4-1;R$)(1P!"V!F,)(!JWWV?!!

! g&$(234'%(&)! :(3;A#36&'4%26)! ?%);(&%EA6)! )82! %&'62&6'! ;(82! ?6)!
6K63;A6)! ?1%&)'%'8'%(&)! ?6! 2#$#26&:6! 6&! :(,&%'%U86! Q:$-! g&)'%'8'! ?6!
5(,&%'%U86! ?6! A1h&%962)%'#! ?6! i(2?648KS! 6'! ?6! ,24&?)! ;2(_6')! Q:$-!
;2(_6'!682(;#6&!5(,&%2(&N!0OOd!^(8A(8)6S-!"%):8))%(&!496:!;4%2)-!

!n!Uo! :-$( ;<$()-4! <-11)/&>P! …_-(! •-$01! &C! LQE-0)-(D-! ‚)*G! L,0&7&*! I!
aDG)-3-/-(*1P! #-11&(1! #-$0(-B! $(B! v-(-0$4! %&//-(*1…P! Z0&D?!
L,0&7&*! %&(C-0-(D-! JWWVP! ^-)B-47-0'P! v-0/$(]PJJ;JM! d$]! JWWVP!
NARS9!TUV;VW;UKUV;WMJ;Y?!Z$E-08?EBCP!D$!K?X!d7@P!A4)B-18?EBCP!D$!U?U!
d7@!!

!! O;;A%:4'%(&! 6'! ?#3(&)'24'%(&! ?6)! :(&:6;')! ?6! A4! :(,&%'%U86!
U84&'%'4'%96! 6&! :(&'6K'6! ?6! 2(E(')! 48'(&(36)-! "%):8))%(&)! 496:!
;4%2)-!

!n!Vo! :-$( ;<$()-4!<-11)/&>!$(B!Z)-00- ;€0$(i&)1!v$,*G- ]P!…k,$(*)*$*)3-!
%&'()*)D1! $(B! a')4)*]! .-+,)0-/-(*1! )(! *G-! <-1)'(! &C! %&&E-0$*)('!
a,*&(&/&,1! .&7&*1…P! Z0&D?!L,0&7&*! %&(C-0-(D-! JWWVP! ^-)B-47-0'P!
v-0/$(]PJJ ;JM!d$]! JWWVP!NARS9!TUV;VW;UKUV;WMJ;Y?Z$E-08?EBCP!D$!
J?J!d7@P!A4)B-18?EBCP!D$!Y?X!d7@!!!

! O;;A%:4'%(&! 6'! ?#3(&)'24'%(&! ?6)! :(&:6;')! ?6! A4! :(,&%'%U86!
U84&'%'4'%96!6&!:(&'6K'6!?6!2(E(')!48'(&(36)-!

!n!To! :-$( ;<$()-4!<-11)/&>P!Z)-00- ;€0$(i&)1!v$,*G-]P!….^J ;•! z!_&‚$0B!
a! %&&E-0$*)('! .&7&*! C&0! ^&/-! aEE4)D$*)&(1…P! .&7&D,E;$*;^&/-!
#-$',-P! Z0&D--B)('1! .&7&D,EWU! A]/E& 1),/! $(B! ƒ&04B!
%&/E-*)*)&(P!v-&0')$!_-DGP!a*4$(*$P!hAaP!KW!:,(-;"W!:,4]!JWWU?!!

! O;;A%:4'%(&! 6'! ?#3(&)'24'%(&! ?6)! :(&:6;')! ?6! A4! :(,&%'%U86!
U84&'%'4'%96! 6&! :(&'6K'6! ?6! 2(E(')! 48'(&(36)! :((;#24&'! 496:!
A1c834%&-!"%):8))%(&)!496:!;4%2)-!



! VW!

!n"Wo! :-$( ;<$()-4!<-11) /&>P!w#$!0&7&*)+,-! $EE4)+,2-P! -*!1&(!0g4-! -(*0-!
1D)-(D-!-*!1&D)2*2wP!…#$!0&7&*)+,-!-(!/&,3-/-(*! ;!&EE&0*,()*21!E&,0!
4O)(B,1*0)-…P! &0'?! vLAmP! LZ€#P! .&7&*;%^P! ^LNv;p<! -*! BO$,*0-1P!
LZ€#P!#$,1$((-P!JV!F,)(!JWWU?!!

! 5(,&%'%U86! 4;;A%U8#6N! 6&! :(&'6K'6! ?6! 2(E('%U86N! ?1#?8:4'%(&! 6'! ?6!
26:c62:c6-!"%):8))%(&!496:!;4%2)-!

!n!""o!:-$( ;<$()-4! <-11)/&>P! Z)-00- ;€0$(i&)1! v$,*G-]! $(B! %$04!
uF-4B1-(P! …m(*&4&']! C&0! %&'()*)D1P! %4&1-B;#&&E! a')4)*]! %&(1*0$)(*! P!
$(B! %$1-! A*,B]! )(! L/7-BB-B! a,*&(&/&,1! A]1*-/1! z! $! d&7)4-!
.&7&*! ‚)*G!N(B,1*0)$4;v0$B-!%&/E&(-(*1…P!Z0&D?!%&(C?!NS<NS!OWX!&(!
N(B,1*0)$4!N(C&0/$*)D1P!NLLLP!A)('$E&0-P!a,'?"M;"UP!JWWXP!EEX?!Z$E-0!
8EBCP!UUV!sR@!!

! O:'84A%)4'%(&! ?6! A4! 'c#(2%6! >5dN! 496:! 6K'6&)%(&! R! A4! &('%(&! ?6!
,2(8;6N! 6'! &('%(&)! 4))(:%#6)N! &('4336&'! :8A'826-! 7(&'! #'4 EA%! 496:!
A148'(34'%U86N! &('4336&'! ;(82! 6&! U8%! :(&:62&6! ?6)! :(&'24%&'6)! ?6!
'63;)!6'!?1%3;A#36&'4'%(&-!!

!n"Jo! :-$( ;<$()-4! <-11)/&>P! Z)-00- ;€0$(i&)1! v$,*G-]! $(B! %$04!
uF-4B1-(P! wN(*-0-1*!&C!#,B)D!%&/E-*)*)&(1!C&0! .&7&*)D!LB,D$*)&(!$(B!
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