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7:!U$!%$1,4!(J(*/+E+3$3!(-!('!*0%B'+%+(-/,!3(!',#!J+-(#!3(!'$!$3%+-+#/4$*+H-!B5&'+*$f!!
h:! U$! I0#/+J+*$*+H-! (*,-H%+*$2! $3%+-+#/4$/+E$2! 3('! *,#/,! 3(! #0! J0-*+,-$%+(-/,2! 3('! 4(-3+%+(-/,! ,!
0/+'+3$3!(#B(4$3,#!,!(-!#0!*$#,2!3(!',#!$F,44,#!B4(E+#/,#f!!
i:! U$!(_*'0#+E+3$3!3(! '$! *,%B(/(-*+$2!3(!%,3,! /$'!K0(!#0!*4($*+H-!-,! #0B,-(!30B'+*$*+H-!*,-!,/4,#!
H4M$-,#!3(!'$!$3%+-+#/4$*+H-!B5&'+*$!1$!(_+#/(-/(#f!!
<:!R'!$B4,E(*F$%+(-/,!1!(_B',/$*+H-!3(!&+(-(#!,!4(*04#,#!B(4/(-(*+(-/(#!$'!(#/$3,f!'$!B$4/+*+B$*+H-!3(!
(#/(! (-! $K0(''$#! C4($#! 3(! $*/+E+3$3(#! (*,-H%+*$#! K0(! *,-#+3(4(! -(*(#$4+$#! 1! *,-E(-+(-/(#! B$4$!
*0%B'+4!#0#!J+-(#!3(!B4,M4(#,!!#,*+$'!!1!!&+(-(#/$4!!M(-(4$'f!!
j:! ! R'! 4[M+%(-! I04N3+*,! M(-(4$'! 3(! '$#! +-#/+/0*+,-(#! 3(#*(-/4$'+L$3$#! #(! (#/$&'(*(4C!%(3+$-/(! '$! '(1!
M(-(4$'!3(!'$!$3%+-+#/4$*+H-!B0&'+*$!K0(!#(!(%+/$:!
!!
-789:;<=!!3A0!
Y$4$!*4($4!,!#0B4+%+4!0-!,4M$-+#%,!3(#*(-/4$'+L$3,2!R'!.,-M4(#,!)$*+,-$'!4(#,'E(4C!B,4!',#!3,#!/(4*+,#!
3(!E,/,#!3(!#0#!%+(%&4,#:!!
!!
Y4(E+$! '$!(%+#+H-!3(! '(1(#!4('$/+E$#!$! '$#! +-#/+/0*+,-(#!3(#*(-/4$'+L$3$#2!('!.,-M4(#,!)$*+,-$'!3(&(4C!
#,'+*+/$4!'$!,B+-+H-!3('!Y,3(4!RI(*0/+E,:!
!!
-789:;<=!!3A3!
U$#!+-#/+/0*+,-(#!3(#*(-/4$'+L$3$#!M,L$-!3(!+-3(B(-3(-*+$!J0-*+,-$'!1!$3%+-+#/4$/+E$2!1!$!(#/(!(J(*/,!
B,34C-!(%+/+4!',#!4(M'$%(-/,#!K0(!#($-!-(*(#$4+,#!3(!*,-J,4%+3$3!*,-!'$!'(1:!!
!!
U$#! +-#/+/0*+,-(#! 3(#*(-/4$'+L$3$#! J0-*+,-$4C-! &$I,! '$! 3+4(**+H-! 1! #0B(4E+#+H-! 3('! R#/$3,! 1! #0#!
B4(#+3(-/(#2!3+4(*/,4(#!,!M(4(-/(#!4(#B,-3(4C-!B,4!#0!M(#/+H-:!U$! '(1!(#/$&'(*(4C! ',#!%(*$-+#%,#!3(!
*,-/4,'!-(*(#$4+,#!#,&4(!'$#!+-#/+/0*+,-(#!3(#*(-/4$'+L$3$#:!
!!
-789:;<=!!3A>!
8O(J,4%$3,!B,4!3(*:;=j`@jf!9$*(/$!-,:;ih=<!3('!6@>3+*:>@jA!
),! B,34C-! #(4! B4(#+3(-/(#2! M(4(-/(#! M(-(4$'(#2! 3+4(*/,4(#! M(-(4$'(#! 3(! '$#! +-#/+/0*+,-(#!
3(#*(-/4$'+L$3$#W!!
6:!U,#!B$4+(-/(#!3('!Y4(#+3(-/(!3(!'$!O(B5&'+*$!3(-/4,!3('!*0$4/,!M4$3,!3(!*,-#$-M0+-+3$3!,!#(M0-3,!
3(!$J+-+3$3f!12!!
;:! U,#! 3(#+M-$3,#! $! '$! Y4(#+3(-*+$! 3(! '$! O(B5&'+*$! -+! #0#! B$4+(-/(#! 3(-/4,! 3('! *0$4/,! M4$3,! 3(!
*,-#$-M0+-+3$3!,!#(M0-3,!3(!$J+-+3$3:!
!!
-789:;<=!!3A?!



U,#! B4(#+3(-/(#2! 3+4(*/,4(#! M(-(4$'(#! 1! M(4(-/(#! 3(! ',#! ,4M$-+#%,#! 3(#*(-/4$'+L$3,#! 3('! R#/$3,!
304$4C-! F$#/$! *0$/4,! $G,#! (-! #0#! J0-*+,-(#! 1! #0! J,4%$! 3(! -,%&4$%+(-/,! 1! 4(%,*+H-! #(4C! 3(!
*,-J,4%+3$3!*,-!'$#!4(#B(*/+E$#!'(1(#!3(!*4($*+H-!3(!'$#!%+#%$#:!
!!
-789:;<=!!3A@!
V,-! J0-*+,-$4+,#! 3(! *,-J+$-L$! 3('! RI(*0/+E,2! ',#! K0(! $! *0$'K0+(4! /N/0',! (I(4L$-! '$#! J0-*+,-(#! 3(!
3+4(**+H-!3(!',#!,4M$-+#%,#!3(#*(-/4$'+L$3,#2!B(4,!'$#!4('$*+,-(#!'$&,4$'(#!3(!',#!3(%C#!#(4E+3,4(#!3(!
3+*F$#!+-#/+/0*+,-(#!#(4C-!4(M0'$3$#!B,4!('!4[M+%(-!I04N3+*,!$B'+*$&'(!$!',#!/4$&$I$3,4(#!(-!M(-(4$':!U$!
%,3$'+3$32! *,-/(-+3,! 1! $'*$-*(#! 3(! 3+*F,#! 4(MN%(-(#! #(! -,4%$4C-! B,4! '$#! '(1(#2! 4(M'$%(-/,#! 1!
*,-E(-+,#!*,'(*/+E,#!B(4/+-(-/(#:!
!!
-789:;<=!!3AA!
U$#!+-#/+/0*+,-(#!3(#*(-/4$'+L$3$#!#,%(/(4C-!$'!M,&+(4-,!*(-/4$'2!('!B'$-!,B(4$/+E,!*,44(#B,-3+(-/(!$'!
(I(4*+*+,! 3(! K0(! #(! /4$/(2! $*,%B$G$-3,! 0-! +-J,4%(! 3(#*4+B/+E,! 1! $-$'N/+*,! 3(! *$3$! 0-$! 3(! '$#!
$*/+E+3$3(#! (#B(*NJ+*$#! J0-3$%(-/$'(#! $! *0%B'+42! I0-/$%(-/(! *,-! 0-! B4(#0B0(#/,! +-/(M4$'! B$4$! '$!
(I(*0*+H-!3('!4(J(4+3,!B'$-:!U$!V(*4(/$4N$!3(!R#/$3,!(-!',#!D(#B$*F,#!3(!T$*+(-3$!1!.4[3+/,!Y5&'+*,!1!
('!.,-#(I,!V0B(4+,4!3(!Y'$-+J+*$*+H-!R*,-H%+*$2!('$&,4$4C-!B,4!#(B$4$3,!!3+*/C%(-(#!!*,-!!('!!,&I(/,!!
3(! !3(/(4%+-$4! '$!*,-M40(-*+$!3(!/$'(#!3,*0%(-/,#!*,-!',#!B'$-(#!3(!3(#$44,'',!$B4,&$3,#:!]-$!E(L!
$B4,&$3,#! B,4! ('! Y4(#+3(-/(! 3(! '$! O(B5&'+*$! ',#! 3+*/C%(-(#! #(4C-! 4(%+/+3,#! $! '$#! +-#/+/0*+,-(#!
3(#*(-/4$'+L$3$#!$!K0(! *,44(#B,-3$-:! U,#!H4M$-,#!3+4(*/+E,#!3(! '$#! +-#/+/0*+,-(#!3(#*(-/4$'+L$3$#!-,!
$B4,&$4C-! -+! ('! B'$-! -+! ('! B4(#0B0(#/,! $-0$'2! (-! /$-/,! -,! #(! +-*,4B,4(-! $! ',#! %+#%,#! '$#!
%,3+J+*$*+,-(#!B4,B0(#/$#!(-!('!4(#B(*/+E,!3+*/$%(-:!
!!
-789:;<=!!3AB!
8O(J,4%$3,!B,4!3(*:i@`@<!3('!;;>$&4+'>@<A!
U,#! ,4M$-+#%,#! 3(#*(-/4$'+L$3,#! 3('! R#/$3,! (-E+$4C-! $'! Y,3(4! U(M+#'$/+E,! 3(-/4,! 3(! ',#! B4+%(4,#!
/4(+-/$!3N$#!3(!#0!+-#/$'$*+H-2!',#!4(#B(*/+E,#!$-/(B4,1(*/,#!3(#M',#$3,#!$-0$'(#!3(!B4(#0B0(#/,!B$4$!
#0!$B4,&$*+H-:!
!!
-789:;<=!!3A2!
U$#! +-#/+/0*+,-(#!3(#*(-/4$'+L$3$#!3(&(4C-!B4(#(-/$4!$'!M,&+(4-,!*(-/4$'! 0-! +-J,4%(!3(/$''$3,!3(! ',#!
4(#0'/$3,#! 'NK0+3,#! 3(! '$#! $*/+E+3$3(#! J+-$-*+(4$#! 3(! #0! (I(4*+*+,! (*,-H%+*,! $-/(4+,4:! QM0$'%(-/(!!!
3(&(4C-!B4(#(-/$4!0-!+-J,4%(!#,&4(!('!B4,M4(#,!JN#+*,!1!J+-$-*+(4,!3(!/,3,#!',#!B4,M4$%$#!1!B4,1(*/,#!
(-!(I(*0*+H-:! U$!V(*4(/$4N$!3(!R#/$3,!(-! ',#!D(#B$*F,#!3(!T$*+(-3$!1!.4[3+/,!Y5&'+*,!1! ('!.,-#(I,!
V0B(4+,4! 3(! Y'$-+J+*$*+H-! R*,-H%+*$2! (E$'0$4C-! ',#! 4(#0'/$3,#! 3(! '$! M(#/+H-! 3(! *$3$! (-/+3$3!
3(#*(-/4$'+L$3$!1!F$4C-!'$#!,&#(4E$*+,-(#!1!4(*,%(-3$*+,-(#!B(4/+-(-/(#:!
!!
-789:;<=!!3A1!
R'!Y,3(4!RI(*0/+E,!B,34C!3+#B,-(4!B,4!%(3+,!3('!*,-30*/,!*,44(#B,-3+(-/(2!3(!'$#!0/+'+3$3(#!-(/$#!3(!
'$#!+-#/+/0*+,-(#!3(#*(-/4$'+L$3$#!K0(!4($'+*(-!$*/+E+3$3(#!(*,-H%+*$#2!*0$-3,!-,!$J(*/(-!('!3(#$44,'',!
3(!'$#!%+#%$#!-+!'$!(I(*0*+H-!3(!#0#!B4,M4$%$#!,!B4,1(*/,#!B4+,4+/$4+,#:!
!!
-789:;<=!!3BK!
U$! '(1! #(G$'$4C! ',#! *,-/4$/,#! K0(! 3(&(-! #(4! #,%(/+3,#! $! '+*+/$*+H-! B5&'+*$! B,4! '$#! +-#/+/0*+,-(#!
3(#*(-/4$'+L$3$#:!
!!
-789:;<=!!3B0!
.0$'K0+(4!%,3+J+*$*+H-!#0#/$-*+$'!$'!B'$-!,B(4$/+E,!1!$'!B4(#0B0(#/,!3(!0-$!+-#/+/0*+H-!3(#*(-/4$'+L$3$2!
4(K0(4+4C!B4(E+$%(-/(!('!3+*/$%(-!J$E,4$&'(!3('! *,-#(I,!#0B(4+,4!3(!B'$-+J+*$*+H-!(*,-H%+*$!1!3(! '$!
V(*4(/$4N$!3(!R#/$3,!(-!',#!D(#B$*F,#!3(!T$*+(-3$!1!.4[3+/,!Y5&'+*,:!

"-*'&(+#!N!
./!+-%!Q(/46-%!-4U-.-%!

!!
-789:;<=!!3B3!
8O(J,4%$3,!B,4!3(*:67<`?i2!9$*(/$!;j@7i!3(!6?>3+*>6??iA!
U$#! b0(4L$#! "4%$3$#! 3(! T,-304$#2! #,-! 0-$! +-#/+/0*+H-! -$*+,-$'! 3(! *$4C*/(4! B(4%$-(-/(2!
(#(-*+$'%(-/(!B4,J(#+,-$'2!$B,'N/+*$2!,&(3+(-/(!1!!-,!!3('+&(4$-/(:!!!



!!
V(!!+-#/+/01(-!!B$4$!!3(J(-3(4!!'$!!+-/(M4+3$3!/(44+/,4+$'!1!'$!#,&(4$-N$!3(!'$!O(B5&'+*$2!%$-/(-(4!'$!B$L2!
('!,43(-!B5&'+*,!1!('!+%B(4+,!3(!'$!.,-#/+/0*+H-2!',#!B4+-*+B+,#!3(!'+&4(!#0J4$M+,!1!'$!$'/(4-$&+'+3$3!(-!('!
(I(4*+*+,!3(!'$!B4(#+3(-*+$!3(!'$!O(B5&'+*$:!
!!
-789:;<=!!3B>!
8O(J,4%$3,!B,4!3(*:67<`?i2!9$*(/$!;j@7i!3(!6?>3+*>6??iA!
U$#!b0(4L$#!"4%$3$#!(#/$4C-!+-/(M4$3$#!B,4!('!$'/,!%$-3,2!(I[4*+/,2!J0(4L$!$[4($2!J0(4L$!-$E$'2!J0(4L$!
3(!#(M04+3$3!B5&'+*$2!',#!,4M$-+#%,#!1!3(B(-3(-*+$#!K0(!3(/(4%+-(!#0!'(1!*,-#/+/0/+E$:!
!!
-789:;<=!!3B?!
U$#!b0(4L$#!"4%$3$#!(#/$4C-!#0I(/$#!$!'$#!3+#B,#+*+,-(#!3(!#0!'(1!*,-#/+/0/+E$!1!$!'$#!3(%C#!'(1(#!1!
4(M'$%(-/,#! K0(! 4(M0'(-! #0! J0-*+,-$%+(-/,:! .,,B(4$4C-! *,-! ('! B,3(4! (I(*0/+E,! (-! '$#! '$&,4(#! 3(!
$'J$&(/+L$*+H-2! (30*$*+H-2! $M4+*0'/04$2! *,-#(4E$*+H-! 3(! 4(*04#,#! -$/04$'(#2! E+$'+3$32! *,%0-+*$*+,-(#2!
#$-+3$32!4(J,4%$!$M4$4+$!1!#+/0$*+,-(#!3(!(%(4M(-*+$:!
!!
-789:;<=!!3B@!
]-$!'(1!(#B(*+$'!4(M0'$4C!('!J0-*+,-$%+(-/,!3(!',#!/4+&0-$'(#!%+'+/$4(#:!
!!
-789:;<=!K3BA!
8O(J,4%$3,!B,4!3(*:;h`?hf!9$*(/$!-,:;j7<=!3('!7=>%$1,>?hA!
R'!#(4E+*+,!%+'+/$4!(#!,&'+M$/,4+,!B$4$!',#!*+03$3$-,#!(-/4(!',#!6@!1!7=!$G,#!3(!(3$3:!0-$!'(1!(#B(*+$'!
4(M0'$4$! #0! J0-*+,-$%+(-/,:! (-! *$#,! 3(! M0(44$! +-/(4-$*+,-$'2! #,-! #,'3$3,#! ! /,3,#! ',#! ! F,-304(G,#!!
*$B$*(#!3(!B4(#/$4!#(4E+*+,#2!#+-!3+#*4+%+-$*+H-!$'M0-$:!
!!
-789:;<=!!3BB!
8O(J,4%$3,!B,4!3(*:6<7`@;f!M$*(/$!-,:;h;7i!3(!=j>J(&4(4,>@hA!
U$#! J0(4L$#! $4%$3$#! (#/$4C-! &$I,! ('! %$-3,! 3+4(*/,! 3('! I(J(! 3(! '$#! b0(4L$#! "4%$3$#f! B,4! #0!
+-/(4%(3+,2!(I(4*(4C!('!Y4(#+3(-/(!3(!'$!O(B5&'+*$!'$!J0-*+H-!*,-#/+/0*+,-$'!K0(!'(!*,44(#B,-3(!4(#B(*/,!
$!'$#!!%+#%$#2!3(!$*0(43,!*,-!'$!U(1!.,-#/+/0/+E$!3(!'$#!b0(4L$#!"4%$3$#:!
!!
-789:;<=!!3B2!
8O(J,4%$3,!B,4!3(*:6<7`@;f!9$*(/$!-,:;h;7i!3(!=j>J(&4(4,>@hA!
U$#!H43(-(#!K0(!+%B$4/$!('!Y4(#+3(-/(!3(!'$!O(B5&'+*$!$!'$#!b0(4L$#!"4%$3$#2!B,4!+-/(4%(3+,!3('!I(J(!
3(!'$#!%+#%$#2!3(&(4C-!#(4!$*$/$3$#!1!(I(*0/$3$#:!
!!
-789:;<=!!3B1!
8O(J,4%$3,!B,4!3(*:6<7`@;f!1!6@?`@<2!M$*:!-,:;i=@j!3(!;@>-,E:>@<A!
R'!I(J(!3(!'$#!b0(4L$#!"4%$3$#2!3(&(4C!#(4!0-!,J+*+$'!M(-(4$'!,!#0B(4+,4!*,-!('!M4$3,!3(!*,4,-('!3(!'$#!
$4%$#!,!#0!(K0+E$'(-/(2!(-!#(4E+*+,!$*/+E,2!F,-304(G,!3(!-$*+%+(-/,!1!#(4C!('(M+3,!B,4!('!.,-M4(#,!
)$*+,-$'! 3(! 0-$! /(4-$! B4,B0(#/$! B,4! ('! .,-#(I,! V0B(4+,4! 3(! '$#! b0(4L$#! "4%$3$#:! D04$4C! (-! #0#!
J0-*+,-(#!*+-*,!$G,#!1!#,',!B,34C!#(4!4(%,E+3,!3(!#0!*$4M,!B,4!('!.,-M4(#,!)$*+,-$'2!*0$-3,!F0&+(4(!
#+3,!3(*'$4$3,! *,-! '0M$4! $! J,4%$*+H-!3(! *$0#$!B,4! 3,#! /(4*+,#!3(!E,/,#!3(! #0#!%+(%&4,#f!1! (-! ',#!
3(%C#!*$#,#!B4(E+#/,#!B,4!'$!U(1!.,-#/+/0/+E$!3(!'$#!b0(4L$#!"4%$3$#:!),!B,34C!#(4!('(M+3,!I(J(!3(!'$#!
b0(4L$#!"4%$3$#!-+-M5-!B$4+(-/(!3('!Y4(#+3(-/(!3(!'$!O(B5&'+*$!,!3(!#0#!#0#/+/0/,#!'(M$'(#2!3(-/4,!3('!
*0$4/,!M4$3,!3(!*,-#$-M0+-+3$3!,!#(M0-3,!3(!$J+-+3$3:!
!!
-789:;<=!!32K!
8O(J,4%$3,!B,4!3(*:6<7`@;f!9$*(/$!-,:;h;7i!3(!=j>J(&4(4,>@hA!
R'!I(J(!3(!'$#!b0(4L$#!"4%$3$#2!$'!/,%$4!B,#(#+H-!3(!#0!*$4M,2!B4(#/$4C!$-/(!('!.,-M4(#,!)$*+,-$'2!'$!
B4,%(#$!'(M$'!*,44(#B,-3+(-/(!$!/,3,!J0-*+,-$4+,!B5&'+*,:!
!!
-789:;<=!!320!
8O(J,4%$3,!B,4!3(*:6<7`@;f!9$*(/$!-,:;h;7i!3(!=j>J(&4(4,>@hA!
R-!*$#,!3(!$0#(-*+$!/(%B,4$'!3('!I(J(!3(!'$#!b0(4L$#!"4%$3$#2!3(#(%B(G$4C!#0#!J0-*+,-(#!('!I(J(!3('!
(#/$3,!%$1,4!M(-(4$'!3(!'$#!b0(4L$#!"4%$3$#:!R-!*$#,!3(!$0#(-*+$!3(J+-+/+E$2!('!.,-#(I,!V0B(4+,4!3(!
'$#!b0(4L$#!"4%$3$#!B4,B,-34C2!3(-/4,!3(!',#!K0+-*(!3N$#!#+M0+(-/(#2!'$!/(4-$!3(!*$-3+3$/,#!B$4$!K0(!



('!.,-M4(#,!)$*+,-$'!('+I$!$!K0+(-!F$!3(! ''(-$4! '$!E$*$-/(!B,4!('! 4(#/,!3('!B(4N,3,!B$4$!('!*0$'!$K0('!
F0&+(4(! #+3,! ('(*/,:! ^+(-/4$#! #(! B4,30*(! '$! ('(**+H-2! ''(-$4C! '$! E$*$-/(! ('! I(J(! 3('! R#/$3,! ^$1,4!
9(-(4$'!3(!'$#!b0(4L$#!"4%$3$#:!
!!
-789:;<=!!323!
8O(J,4%$3,!B,4!3(*:6<7`@;f!9$*(/$!-,:;h;7i!3(!=j>J(&4(4,>@hA!
U,#!-,%&4$%+(-/,#!3('!B(4#,-$'!3(!'$#!b0(4L$#!"4%$3$#2!',#!F$4C!('!I(J(!3(!'$#!b0(4L$#!"4%$3$#2!B,4!
%(3+,!3(!'$!V(*4(/$4N$!3(!D(J(-#$!)$*+,-$'!1!V(M04+3$3!Y5&'+*$:!
!!
-789:;<=!!32>!
8O(J,4%$3,!B,4!3(*:6<7`@;f!9$*(/$!-,:;h;7i!3(!=j>J(&4(4,>@hA!
R'!R#/$3,!^$1,4!9(-(4$'!3(!'$#!b0(4L$#!"4%$3$#!(#!0-$!3(B(-3(-*+$!3(! '$!I(J$/04$!3(! '$#!%+#%$#!1!
/(-34C!'$#!J0-*+,-(#!K0(!'$!'(1!+-3+K0(:!
!!
-789:;<=!!32?!
8O(J,4%$3,!B,4!3(*:6<7`@;f!9$*(/$!-,:;h;7i!3(!=j>J(&4(4,>@hA!
R'!/(44+/,4+,!3(!'$!O(B5&'+*$!#(!3+E+3+4C!(-!4(M+,-(#!%+'+/$4(#!B,4!4$L,-(#!3(!#(M04+3$3!-$*+,-$'!1!*$3$!
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