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! !

W5$6#%/<#'#,23$)(6'5635(;$(5'(T'#%,6$(V5/@'5$

_/&@,('*)/%!@'*&)3)-((-!<,!:&/E(Q@-H
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! !

W5$6#%/<#'#,23$

:/*-%*)-(!-*!3/@:/+'%*-!Sn
!3'(3,($+!<'%+!(-!:('%!LVn



! !

W5$6#%/<#'#,23$

:/*-%*)-(!-*!()H%-+!<-!3F'@:
!3'(3,($+!<'%+!(-!:('%!LVn



! !

H$<('&'"#'V$<([6/"63%%$"#,$5<\

X3$5<(</"#(5$<('#/3#<(;$(5'(1:#+/;$(04MT(J

f-+*-&!:&/3F-!<-!('!:FL+)C,-!<,!:&/E(Q@-!-*!
/E*-%)&!,%!@/<Q(-!+-@)!'%'(L*)C,-!+/,+!4/&@-!
@'*&)3)-((-!

\E+-%3-!<-!@')(('H-!?/(,@)C,-!5j26!;!</%3NNN

e-@:+!<-!3'(3,(!3/,&*9!:/++)E)()*$!<-!&$'()+-&!<-+
3'(3,(+!:'&'@$*&$+!5'%)@'*)/%+;!*-@:+!C,'+)!&$-(;!
@/<$()+'*)/%!<-!:('%+!<=-8:$&)-%3-+6

7/++)E)()*$!<-!+$:'&-&!(-+!-44-*+!<-+!+/,&3-+!()$-+!',8!
<)44$&-%*+!/Eg-*+!5-8*)%3*)/%!<-+!+/,&3-+!<,!3':*-,&!
)%<,3*-,&!:'&!-8-@:(-6

>)@,('*)/%!@,(*):FL+)C,-!+)@,(*'%$-!-*!
)@:,(+)/%%-((-!:/++)E(-



! !

WI$1E5$(1/;:5,<'#,/"(04MT(NCORQ
WI$1E5$(:5$6#%/1'V":#,<1$(NCOBQ

+:)&-!<-!3/,&'%*
<'%+!,%!:('%!8hL

K5*6

w5*6

@)()-,!Y

@)()-,!]
*37)('%-!7$.62&/0-

5&%&-0!(53&(+)

5&%&-0!,&6%-')2&/0-

3F'@:!@'H%$*)C,-
!!!!!!!!!)%<,)*

?,%(8(<E+]%$(;,:5$6#%,23$(Nε%(U(CPQ^(KU(PDD(T_`
T/;$(,</6+%/"$



! !

WI$1E5$(1/;:5,<'#,/"(04MT(NBORQ
WI$1E5$(:5$6#%/1'V":#,<1$(NBOBQ
=G0(E'%(=/3%'"#(;$(9/36'35#

!"653<,/"(<E+:%,23$(;'"<(3"(1'#:%,'3(6/";36#$3%
KUSaP(7_`



! !

WI$1E5$(1/;:5,<'#,/"(04MT(NRORQ
WI$1E5$($"('6/3<#,23$

!"#$%K'6$(',%(8($'3^(KUBDD(7_`
T/;$(,1E35<,/""$5



! !

!553<#%'#,/"(;$(5'(b<:E'%'#,/"(;$<($KK$#<L

W'3(8@355$(;L',%^(KUC(T_`

c,<3'5,<'#,/"(/";$(%:#%/(;,KK3<:$
($#(/";$(d(5L,"#:%,$3%(;$(5'(@355$

c,<3'5,<'#,/"(E%$<<,/"(b#/#'5$LL



! !

Z$#/3%('3(E%/@5]1$
O,-((-!H$/@$*&)-!@/<$()+-&!D

E2*3%45-!2-+'*+)26!%*27!,-!%8&+T-')&*+HH



! !

?EE5,6'#,/"(;$(5'(#$6+",23$(04MT(d("/#%$(E%/@5]1$

B-!('E/&'*/)&-!<)+:/+-!<-!3/&:+!<=$:&-,?-!I!<$4',*!@'t*&)+$+9

./%<,)*!+'%+!*/&/%!@$*'(()C,-9
(=/Eg-3*)4!-+*!:/,&!(=)%+*'%*!<-
<$*-3*-&!('!:&$+-%3-!<-!:W*-
i('%3F-!-*!<-!?)<-

./%<,)*!',C,-(!/%!'::()C,-!('!@$*F/<-9

k%!$*'(/%%'H-!:-&@-*!<=/E*-%)&
('!3':'3)*$!-%!4/%3*)/%
<-!('!4&$C,-%3-!@-+,&$-



! !

T',55'V$(04MT(;3(6/";3,#



! !

Z$E%:<$"#'#,/"(;$<(V%'";$3%<

f-:&$+-%*'*)/%!<-+!H&'%<-,&+!<'%+
,%!:('%!*&'%+?-&+-

B-+!:&/:&)$*$+!<-+!@)()-,8!$*'%*
)<-%*)C,-+9!:-&@-*!<=)((,+*&-&!('
3/%*)%,)*$!',8!)%*-&4'3-+
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! !

=/1E'%',</"(1$<3%$<O<,135'#,/"<

A-+,&-+!&$'()+$-+!+,&!(-!3/%<,)*!<=-++')!I!n!m!^VV!@@
A/<$()+'*)/%!',8!S_!5&$'()+$-+!'?-3!,%!(/H)3)-(!3/@@-&3)'(6!9!@/<$()+'*)/%!]2



! !

e#,5,<'#,/"(;3(1/;]5$(;'"<(3"(E5'"(;L$IE:%,$"6$

f$'()+'*)/%!<=,%-!$*,<-!:'&'@$*&)C,-
hiuS.eK_!9!3/@:&-%<&-!(=)%4(,-%3-!<-!('!%'*,&-!<-+!@'*$&)',8!I!
(=)%*$&)-,&!<,!3/%<,)*!+,&!('!3':'3)*$

!!!h%!&$'()+-!,%-!+$&)-!<-!3'(3,(+
-%!4')+'%*!?'&)-&!('!?'(-,&!<-!M!-*!x

%*5&+,

6-*+&'789:;<

=-,>$*-#'*+%"++#?'ε$'/@

=-,>$*-#'*+%"++#?'ε$'/A



! !

M$"<,@,5,#:('3I(E$%1,##,&,#:<(NCOBQ

f-:&$+-%*'*)/%!<-!('!3':'3)*$!:/,&!,%-!:/+)*)/%!-%!4/%3*)/%!<-!M!-*!x9!

7-&@-*!<-!&-*&/,?-&!<-+!&$+,(*'*+!+,&!('!+-%+)E)()*$!<-!('!
+/%<-9
:'+!/,!:-,!+-%+)E(-!I!(=-',!5ε&!m!ZV!:/,&!(=-',!:,&-6



! !

f$'()+'*)/%!<=,%!r4)*=!<-+!3/,&E-+

M$"<,@,5,#:('3I(E$%1,##,&,#:<(NBOBQ

B-+!:'&'@Q*&-+!<-!%/*&-!r4)*=!3/%+*)*,-%*!(-+!%/,?-',8!:'&'@Q*&-+
<-!%/*&-!:&/E(Q@-!<)&-3*9!/%!:/,&&'!*-%*-&!<-!(=)%?-&+-&



! !

W<#,1'#,/"(;$<(E$%1,##,&,#:<

i/%%-!<$3/&&$('*)/%!<-+!-+*)@'*)/%+!+-(/%!M!-*!x!

f/E,+*-++-!?)+"I"?)+!<,!E&,)*!'<<)*)4!H',++)-%

1$'%@/)%+;!-&&-,&!:/,&!(-+!4')E(-+!?'(-,&+!<-!x!



! !

e#,5,<'#,/"(;3(1/;]5$(;'"<(3"(E5'"(;L$IE:%,$"6$

f$'()+'*)/%!<=,%-!$*,<-!:'&'@$*&)C,-
hiuS.eK_!9!3/@:&-%<&-!(=)%4(,-%3-!<-!(=$:')++-,&!<,!@-%)+C,-
<=')&!-*!<-!('!3/,3F-!<-!:W*-

%*5&+,

6-*+&'789:;<

-*$'B'>)-*!!&#$'&(

)C,&'.D-+%E&B'>)-*!!&#$'&0

!!!h%!&$'()+-!,%-!+$&)-!<-!3'(3,(+
-%!4')+'%*!?'&)-&!('!?'(-,&!<-!-Y!-*!-]



! !

M$"<,@,5,#:('3I(:E',<<$3%<

f-:&$+-%*'*)/%!<-!('!3':'3)*$!:/,&!,%-!:/+)*)/%!-%!4/%3*)/%!<-!

-Y!-*!-]!9!



! !

W<#,1'#,/"(;$<(:E',<<$3%<

i/%%-!<$3/&&$('*)/%!<-+!-+*)@'*)/%+!+-(/%!-Y!-*!-]

f/E,+*-++-!?)+"I"?)+!<,!E&,)*!'<<)*)4!H',++)-%

S+*)@'*)/%!<-!-Y!5$:')++-,&!<-!:W*-6!<-!@/)%+!E/%%-

C,'()*$



! !

=/"653<,/"

B'!+/%<-!3':'3)*)?-!%/,+!:-&@-*!<=)<-%*)4)-&!('
:&$+-%3-!<=,%!?)<-!/,!('!:&$+-%3-!<-!:W*-!E('%3F-

B=-44)3'3)*$!<-!('!+/%<-!3':'3)*)?-!'!$*$!<$@/%*&$-
+,&!(-!*-&&')%9!,*)()+$-!:'&!(-+!$C,):-+!<=)%+:-3*)/%

K<-%*)4)3'*)/%!<-+!:F$%/@Q%-+!<-!3/&&/+)/%!<'%+
(-+!3/%<,)*+!<-!:&$3/%*&')%*-!-8*$&)-,&-

2$?-(/::-@-%*!<=,%-!+/%<-!3':'3)*)?-!:/,&!
)%+:-3*-&!(-+!3/%<,)*+

7/,&!('!:'&*)-!)%+*&,@-%*'*)/%



! !

i/%%-!'<$C,'*)/%!-%*&-!('!@/<$()+'*)/%!-*!(-+
@-+,&-+!

7/,&!('!:'&*)-!@/<$()+'*)/%

7/++)E)()*$!<-!+)@,(-&!<-+!:('%+!<=-8:$&)-%3-

7/,&!('!:'&*)-!)%4/&@'*)/%!y!*&')*-@-%*!<,!+)H%'(

=/"653<,/"

S+*)@'*)/%!<-+!</%%$-+!)%*-&%-+!<-!('!H')%-!?)'!,%-!
@-+,&-!!<-!3':'3)*$!:/++)E(-!y!&/E,+*-!



! !

4$%<E$6#,&$<

7&/3F')%-+!$*':-+

S+*)@'*)/%!<-+!</%%$-+!)%*-&%-+!<-!('!H')%-!I!:'&*)&!
<-!</%%$-+!/E*-%,-+!-%!('E/&'*/)&-!/,!+,&!(-!
*-&&')%

S%&)3F)&!(=)%4/&@'*)/%!<$()?&$-!:'&!('!+/%<-!:/,&!
-+*)@-&!:(,+!<-!:'&'@Q*&-+!

">/%<-!@,(*)!$(-3*&/<-!D
"A-+,&-+!@,(*)!4&$C,-%3-!D
"A,(*)!:FL+)C,-!D



! !

4$%<E$6#,&$<(E/3%(5'(1/;:5,<'#,/"(04MT

\::()3'*)/%!<-!('!@$*F/<-!-%!@$3'%)C,-!<-+!4(,)<-+

2-?-((/::-&!('!@$*F/<-!-%!*F-&@)C,-!:/,&!<-+
'::()3'*)/%+!<'%+!(-!</@')%-!<,!EW*)@-%*!

4$%<E$6#,&$(;L:&/53#,/"(;$(5'(1:#+/;$(04MT)

./,:(-&!('!@$*F/<-!'?-3!<-+!z@')((-,&+{!<-!*L:-
K%<,+*&)-(!5.\eK\!:'&!-8-@:(-6



! !

A-&3)!<-!?/*&-!'**-%*)/%



! !

W5:1$"#<(;$(@,@,/V%'E+,$

Y!9:,;<=4>?@,-/"&0,A"#$'&0,B%CD#)0%#0@,4'/5'*@,!#'*/0@,8:>EA9E@,E*)30#+)(6,"F,=#)G"*'@,EB=H

QI)4/!-!I#0,H#O&,(%!)*#+,!4*&H'(!/(,?*%!F*H!/*%(6#+R!:+R#+((H#+R!)H*O6(G0Q

BZK!T-S1,(!42:.!K''Z(!N3:6129![><.!\:/1=!]!^>.,

Y!9:,;<=4>?@,-/"&0,A"#$'&0,B%CD#)0%#0@,4'/5'*@,!#'*/0@,8:,>EA9E@,E*)30#+)(6,"F,=#)G"*'@,EB=H

Q/*%(6#+R!*F!S6,H$0*+#'!T#(6%!OU!I#0,H#O&,(%!)*#+,!4*&H'(!/(,?*%Q

%<-T:691!K!31!/0>259-S1A!QS6,H$0*+#'!K*+%(0,H&',#J(!:J$6&$,#*+V!:+R#+((H#+R!$+%!<#*6*R#'$6!/$,(H#$6!5?$H$',(H#L$,#*+QW!

TT!LWBYK'K

!%>>93>.-6129A!@X_`aJ`(!N3:6129A!%b%!T91,,(!`^O(!4-.5:19!K''W

Y,I:=JK=9@,8:,>EA9E@,E*)30#+)(6,"F,=#)G"*'@,EB=@,9:;<=4>?@,-/"&0,A"#$'&0,B%CD#)0%#0@,4'/5'*@,!#'*/0H

Q/*%(6#+R!*F!,?(!S6,H$0*+#'!T#(6%!*F!>X*!>H$+0%&'(H0!YGG(H0(%!#+!$!Z*G*R(+(*&0!T6&#%!&0#+R!I#0,H#O&,(%!)*#+,!4*&H'(!

/(,?*%Q

%<-T:691!*!31!/0>259-S1A!Q!.%J$+'(%!S6,H$0*+#'!/(,?*%0!F*H!/$,(H#$6!$+%!4,H&',&H(!Y+0M(',#*+QW!!TT!L*cYLdZX!

%>>93>.-6129A!@X_`aJ`(!N3:6129!F19V1,!^;:1.;1!e2P/:,<:.S(!`_(!4-.5:19!K''Z

Y9:;<=4>?@,A:<L-M-=EN@,8:>EA9EH

Q)H*'[%[!M*&H![J$6&(H!&+(!RH$+%(&H!M?U0#P&(!H(MH(0(+,$,#J(!%\&+(!#+,(H$',#*+!(+,H(!&+(!*+%(!(,!!&+!*O0,$'6(Q;

JNTf6!31!g91516!ah!'K!LWL'd!#a^!%-;<-.$%ab^$`.:519,:6N!30O9:G>.-! ! +.>51VP91!K''K7X!#861.,:>.!e%@! ! +.>51VP91!

K''B7X

9:;<=4>?@,8:>EA9E@,A:<L-M-=EN@,=:4IE=EH

Q)H*'[%[!&+#J(H0(6!%(!G*%[6#0$,#*+!%(0!#+,(H$',#*+0!(+,H(!$&!G*#+0!&+(!*+%(!(,!$&!G*#+0!&+!*O](,W!6$!0&HF$'(!%(!'?$P&(!

*O](,!%[F#+#00$+,!&+(!#+,(HF$'(!(+,H(!$&!G*#+0!%(&^!G#6#(&^Q;

JNTf6! 31! g91516! R9-.i-:,! ah! '*$LBKLc! +3N;1VP91! K''*7! 16! 1861.,:>.! e%@! ah! )BdBL! #a^! %-;<-.$%ab^$`.:519,:6N!

30O9:G>.-(!+3N;1VP91!K'')7X!#861.,:>.!%-.-3-!16!#6-6,Y`.:,!1.!;>29,!+4-.5:19!K''c7X


