
!"#$%&"$ '( )*'+, !#&,"* -#.%" #/0 1"*%&/$ ('&
*2" 3) 4'/!/#/+5#. 6'&7'&#*" )"+*'&8

9:;;<=;;=

)*"72"/ >&5?2*!

@5&,A"+, 6'.."?"
3/5B"&$5*C '( D'/0'/
D'/0'/ >69 EFGH

"<I#5.J $KL&5?2*MAA,K#+K%,

N%/" =O8 =;;O

!"#$%&'$
P25$ 7#7"& 0"$+&5A"$ # /"L 0#*#$"* '( #//%#. *5I" $"&5"$ &".#*5/? *' *2"

3) /'/!/#/+5#. +'&7'&#*" $"+*'&J 5*$ I#&,"* B#.%"8 &"*%&/$8 #/0 *2" I#Q'&
%/0"&.C5/? $*'+,$ #/0 "'L$ *2#* #&" B#.%"0 AC !/#/+5#. I#&,"*$K P2" 0#*#
+'B"& *2" "/*5&" *L"/*5"*2 +"/*%&C8 #/0 *2%$ !.. # $5?/5!+#/* ?#7 5/ *2"
0'+%I"/*#*5'/ '( !/#/+5#. #/0 &"#. "+'/'IC .5/,#?"$K R&"B5'%$.C #B#5.#A."
0#*# +'B"& "5*2"& $2'&*"& 7"&5'0$8 '& # I'&" &"$*&5+*"0 $#I7." '( S%'*"0
+'I7#/5"$K T &#/?" '( $"&5"$ #&" +'/$*&%+*"0 '/ # +'/$5$*"/* A#$5$J &"*%&/$U
05B50"/0 C5".0$ V5/+.%05/? #/ #.*"&/#*5B" W+#$2"'LX I"#$%&"YU "#&/5/?$U #/0
W X8 '/ # &#/?" '( 0"!/5*5'/$U #$ L".. #$ +'&7'&#*" ."B"&#?" I"#$%&"$K P2"
I#5/ ("#*%&"$ #&"J *2" &".#*5B" .'/?<&%/ $*#A5.5*C '( A'*2 #/0 *2" +#$2"'L
05B50"/0 C5".0U *2" $C$*"I#*5+ *"/0"/+C ('& *' A" ."$$ *2#/ %/5*CU #/0 *2"
#IA5?%'%$ 75+*%&" 7&"$"/*"0 AC #.*"&/#*5B" I"#$%&"$ '( +'&7'&#*" ."B"&#?"K

Z'&*2+'I5/?8 !"#$"% &' ()*&+" ,)- .",/018 ["+"IA"& =;;O
!\ #I ?&#*"(%. *' T/0&"L )I5*2"&$ #/0 ["&&C R5+,('&0 ('& "]*&"I".C 2".7(%. 05$+%$$5'/$ #/0

$%??"$*5'/$U *' 1'+2".." T/*'/5I'L5"+^8 E.5^#A"*2 Z'?."& #/0 !5+2#". R#.%IA' '( *2" Z"0"&#.
1"$"&B" @'#&0_$ Z.'L '( Z%/0$ )"+*5'/ ('& *2"5& 2".7 5/ +.#&5(C5/? *2"5& $*#*5$*5+#. I"*2'0'.'?CU
*' *2" "05*'& #/0 #/ #/'/CI'%$ &"("&"" ('& 2".7(%. +'II"/*$U #/0 *' T$2L5/ -#$#/ #/0 1#B5
T&%.#/#/*2#I ('& B#.%#A." &"$"#&+2 #$$5$*#/+"K



() *+$%,-.'$/,+

P25$ 7#7"& 0"$+&5A"$ # /"L 0#*#$"* '( #//%#. *5I" $"&5"$ &".#*5/? *' *2" 3) /'/<
!/#/+5#. +'&7'&#*" $"+*'&9 'B"& *2" +'%&$" '( *2" *L"/*5"*2 +"/*%&CJ 5*$ I#&,"*
B#.%"8 #/0 *2" I#Q'& %/0"&.C5/? $*'+,$ #/0 "'L$ *2#* #&" B#.%"0 AC A'/0 #/0
$*'+, I#&,"*$K T$ $%+2 5* 5$ 5/*"/0"0 *' !.. # $5?/5!+#/* ?#7 5/ *2" 0'+%I"/*#*5'/
'( !/#/+5#. #/0 &"#. "+'/'IC .5/,#?"$ 'B"& .'/? 25$*'&5+#. $#I7."$K >25." .'/?
*5I" $"&5"$ #&" #B#5.#A."8 #/0 2#B" A""/ L50".C %$"08 *2#* &".#*" *' *2" 7"&('&I#/+"
'( *2" $*'+, I#&,"*8= *2"$" $'%&+"$ #.. &".#*" *' # $%A$"* '( S%'*"0 +'I7#/5"$K T$
$%+2 *2"C +#//'* A" &".#*"0 05&"+*.C *' I#+&'"+'/'I5+ *5I" $"&5"$ 0"&5B"0 (&'I *2"
/#*5'/#. #++'%/*$K T$ # &"$%.*8 (%/0#I"/*#.$<A#$"0 #/#.C$5$ '( *2" $*'+, I#&,"*
2#$ A""/ .#&?".C &"$*&5+*"0 *' *2" #/#.C$5$ '( 05B50"/0$ #/0 V5I7"&("+* I"#$%&"$
'(Y +'&7'&#*" "#&/5/?$K P2" 0#*#$"* 0"$+&5A"0 2"&"8 5/ +'/*&#$*8 +#/ A" .5/,"0
*' /#*5'/#. 5/+'I" 0#*#8 #..'L5/? #/#.C$5$ '( # I%+2 L50"& &#/?" '( $"&5"$ < A'*2
$*'+,$ #/0 "'L$ < L5*2 # $'%/0"& A#$5$ 5/ "+'/'I5+ *2"'&CK
P2" 5II"05#*" 5I7"*%$ 5/ +'/$*&%+*5/? *2" 0#*#$"* L#$ *' #/#.C$" *2" 5/*"&<

#+*5'/ '( $*'+, I#&,"* B#.%" #/0 &"*%&/$ L5*2 *2&"" ,"C (%/0#I"/*#.$K
P2" !&$* '( *2"$"8 P'A5/_$ &".#*"$ *2" *'*#. B#.%" '( *2" +'&7'&#*" $"+*'& *'

*2" B#.%" '( 5*$ *#/?5A." #$$"*$K >25." *5I" $"&5"$ ('& 2#B" A""/ +'/$*&%+*"0 5/ #
/%IA"& '( 7#7"&$8` /'/" 2#B" A""/ 'B"& $%+2 # .'/? $#I7."K \* +#/ #.$' A" $2'L/
*2#* # /%IA"& '( 7#$* "$*5I#*"$ 2#B" $5?/5!+#/*.C I5$<I"#$%&"0 A'*2 /%I"&#*'&
#/0 0"/'I5/#*'& '( P2" 0#*#$"* #.$' #..'L$ +'I7#&5$'/ '( #.*"&/#*5B" I"#$%&"$
'( 8 %$5/? A&'#0 B$ /#&&'L 0"!/5*5'/$ '( *2" /%I"&#*'& #/0 0"/'I5/#*'&K T/
#0B#/*#?" '( *2" /#&&'L"$* I"#$%&"8W"S%5*C X8 5$ *2#* 5* +#/ 5/ 7&5/+57." A"
+'/$*&%+*"0 (&'I ."$$ 0#*#8 #/0 +#/ ('& *25$ &"#$'/ #.$' A" +'/$*&%+*"0 ('& *2"
$%A$"* '( S%'*"0 +'I7#/5"$ ('& # .'/?"& $#I7." $*#&*5/? 5/ 9aF9K
T 7%^^.5/? ("#*%&" 5$ *2#* #.. &"$%.*5/? $"&5"$ ('& 2#B" #/ #77#&"/*.C $*#A."

25$*'&5+ I"#/ *2#* 5$ $5?/5!+#/*.C ."$$ *2#/ %/5*CK \( $C$*"I#*5+ I5$<7&5+5/? 'B"&
*2" +'%&$" '( # +"/*%&C 5$ &%."0 '%*8 *2" I'$* .5,".C "]7.#/#*5'/ V('& L25+2 $'I"
+5&+%I$*#/*5#. $%77'&*5/? "B50"/+" 5$ 7&"$"/*"0Y L'%.0 #77"#& *' A" # $C$*"I#*5+

9)*&5+*.C8 ('& *2" /'/<(#&I8 /'/<!/#/+5#. +'&7'&#*" $"+*'&8 A%* $5/+" *2" +'&7'&#*" (#&I $"+*'&
5$ B"&C $I#..8 *2" $2'&*"& *"&I L5.. ('& +'/B"/5"/+" A" %$"0 *2&'%?2'%* "]+"7* L2"&" # 05$*5/+*5'/
/""0$ *' A" 0&#L/ 5/ 0"$+&57*5'/$ '( 0#*# $'%&+"$K

=E?8 *2" 6'L."$V9:`aYb)cR 5/0"]8 #$ %$"0 AC )25.."& V=;;;Y #/0 I#/C '*2"&$8 5$ #B#5.#A."
(&'I 9aF9U 0#*# (&'I \AA'*$'/ c T$$'+5#*"$ #&" #B#5.#A." (&'I 9:=dU )5"?"._$ V9::OY $"&5"$ '/
&"*%&/$ 0#*"$ (&'I 9a;9K

`E?K @.#/+2#&0 "* #.8 9::`U @&#5/#&08 )2'B"/ c >"5$$8 9:a;U @"&/#/," "* #.8 9:aaU G#..8
=;;9U D#5*/"& c )*'.C#&'B8 =;;`K

=



*"/0"/+C *' 'B"&<"$*5I#*" *2" &"7.#+"I"/* B#.%" '( *2" 72C$5+#. +#75*#. $*'+,8 0%"
*' %/0"&"$*5I#*5'/ '( 0"7&"+5#*5'/K
T $"+'/0 *5I" $"&5"$ *2#* +#/ A" "]#I5/"0 %$5/? *25$ 0#*#$"* 5$ # I"#$%&"

'( *'*#. +#$2 *&#/$("&&"0 *' $2#&"2'.0"&$J 5"8 *2" $%I '( 05B50"/0$ #/0 /"* /'/<
05B50"/0 +#$2"'L$K P25$ +.'$".C +#7*%&"$ *2" 5/+'I" "'L8 L25+28 5/ 05$+'%/*"0
*"&I$8 I%$* "S%#. *2" $*'+, I#&,"* B#.%" '( *2" +'&7'&#*" $"+*'&8 5/ +'/*&#$* *' *2"
$*#/0#&0 I"#$%&" '( 05B50"/0$ 7"& $2#&" '/ &"7'&*"0 $*'+, 5/05+"$KO P25$ 7#7"&
$2'L$ *2#* *2" &"$%.*5/? W+#$2"'L C5".0X 7&'B50"$ #/ 5/*"&"$*5/? +'I7#&5$'/ L5*2
*2" $*#/0#&0 05B50"/0 C5".08 A"5/? 05$*5/+*.C I'&" B'.#*5." 5/ *2" $2'&* *"&I8 A%*
#.$' #77#&"/*.C I'&" $*#A." 'B"& *2" .'/?"& *"&IK
P2" *25&0 $"&5"$ *2#* +#/ A" #/#.C$"0 5$ # $"&5"$ ('& /'/!/#/+5#. 7&'!*$8 +'/<

$5$*"/* L5*2 *2" /#*5'/#. #++'%/*$K P25$ "/#A."$ +#.+%.#*5'/ '( # RbE I%.*57." ('&
*2" /'/!/#/+5#. $"+*'& #$ # L2'."8 #/0 7&'B50"$ 5/*"&"$*5/? 5/$5?2*$ 5/*' 7#C'%*
7'.5+5"$ #/0 +'&7'&#*" &"*"/*5'/$K
T.*2'%?2 *2" 0#*#$"* L#$ 7&5I#&5.C $"* %7 *' #00&"$$ *2" #A'B" 5$$%"$8 5* #.$'

5/+.%0"$ # /%IA"& '( %/0"&.C5/? 0#*# $"&5"$ *2#* I#C A" '( 5/0"7"/0"/* 5/*"&"$*K
\/ 7#&*5+%.#&8 #.*"&/#*5B" I"#$%&"$ '( +'&7'&#*" ."B"&#?" +#/ A" +'/$*&%+*"0K Z'&
*2" 7"&5'0 (&'I 9:=: '/L#&0$8 *2" 0#*#$"* $2'%.0 #.$' 7&'B50" # +'I7."I"/* *'
*2" "]*"/$5B" "'L 0#*# ('& *2" /'/!/#/+5#. +'&7'&#*" $"+*'& #.&"#0C 7%A.5$2"0 AC
*2" @%&"#% '( E+'/'I5+ T/#.C$5$K
\* $2'%.0 A" $*&"$$"0 *2#* *25$ 7#7"& 0'"$ /'* #**"I7* *' "/?#?" 5/ #/C 05&"+*

I"#$%&"I"/* '( *2" %/0"&.C5/? *5I" $"&5"$U A%* 5/$*"#0 $5I7.C +'..#*"$ 0#*# (&'I #
&#/?" '( 7&"B5'%$.C 7%A.5$2"0 $'%&+"$8 #/0 #**"I7*$ *' +'/$*&%+* *5I" $"&5"$ '/ #$
+'/$5$*"/* # A#$5$ #$ 7'$$5A." 'B"& *2" +'%&$" '( *2" *L"/*5"*2 +"/*%&CK P25$ *#$, 5$
# &".#*5B".C "#$C '/" ('& *2" 7"&5'0 (&'I 9:Od '/L#&0$J *2" Z"0"&#. 1"$"&B"_$ Z.'L
'( Z%/0$ *#A."$ VZ"0"&#. 1"$"&B"8 =;;`Y 7&'B50" B5&*%#..C #.. *2" &"S%5&"0 $"&5"$8
"5*2"& "]7.5+5*.C '& 5I7.5+5*.CK @"('&" 9:Od 5* 5$ # +'/$50"&#A.C I'&" +'I7."] *#$,8
L5*2 *2" +#B"#*$ &".#*5/? *' 0#*# S%#.5*C 5/+&"#$5/?8 *2" "#&.5"& A#+, 5/ *2" +"/*%&C
*2" 0#*# #&" *#,"/K T 7#&*5+%.#& 7&'A."I 5/ *2" 7"&5'0 A"('&" Z"0 "'L '( (%/0$
0#*# A"+'I" #B#5.#A." 5/ 9:Od 5$ *2" .#+, '( # 7%A.5$2"0 $"&5"$ ('& *2" I#&,"* B#.%"
'( /'/!/#/+5#. "S%5*5"$K P25$ 7#7"& 5/*&'0%+"$ # /"L #77&'#+2 *' *2" +'/$*&%+*5'/
'( "$*5I#*"$ '( *25$ $"&5"$ 5/ *25$ "#&.5"& 7"&5'08 L25+2 +#/ A" $2'L/ *' A" $%7"&5'&8
'/ $*#*5$*5+#. ?&'%/0$8 *' 7&"B5'%$ #77&'#+2"$K
\* 5$ 2'7"0 *2#* *2" 0#*#$"* L5.. 7&'B50" # A#$5$ ('& &"$"#&+2 '/ # L50" &#/?"

'( *'75+$J 0'L/.'#05/? '( *2" 0#*# 5$ #+*5B".C "/+'%&#?"0K

O!5.."& #/0 !'05?.5#/5_$ V9:e9Y '&5?5/#. +&5*5S%" '( *2" f'&0'/ f&'L*2 !'0". '/ *2"$"
?&'%/0$ 2#$ A""/ .#&?".C 5?/'&"0 5/ *2" .5*"&#*%&"K

`



P2" $*&%+*%&" '( *2" 7#7"& 5$ #$ ('..'L$K )"+*5'/ = 7&"$"/*$ # $%II#&C '( *2"
I#5/ ("#*%&"$ '( *2" 0#*#8 #/0 7&'B50"$ +2#&*$ '( # /%IA"& '( ,"C &#*5'$ *2#* +#/ A"
+'/$*&%+*"0 *2"&"(&'I8 L5*2 # +'I7#&5$'/8 L2"&" &"."B#/*8 L5*2 "S%5B#."/* $"&5"$
('& '/" '( *2" I'$* +'II'/.C %$"0 5/05+"$ '( S%'*"0 $*'+,$8 *2" 6'L."$b)cR
\/0"]K )"+*5'/ ` 7&'B50"$ # +'I7#&5$'/ '( I"#$%&"$ '( A'*2 #/0 *2" W+#$2"'L
C5".0X L5*2 *2'$" 5/ +'/$*&%+*"0 5/ 7#$* &"$"#&+2K T77"/05+"$ 7&'B50" *2" ,"C
0#*# 0"!/5*5'/$d #/0 # (%.. .5$*5/? '( B#&5#A."$ 5/ *2" 0#*#$"*K

0) ! 1.22&%3 ,4 $56 763 86&$.%6# ,4 $56 9&$&#6$

T77"/05] @ 7&'B50"$ # (%.. .5$*5/? '( *2" $"&5"$ 5/ *2" 0#*#$"*K !'$* '( *2" $"<
&5"$ &".#*" *' *2" /'/<!/#/+5#. $"+*'&8 A%* $'I" $"&5"$ #&" #.$' 5/+.%0"0 ('& *2"
)cRb6'L."$ 5/0"]8 #$ # A#$5$ ('& +'I7#&5$'/Ke

\/ *25$ $"+*5'/8 #(*"& # A&5"( $%II#&C '( 0#*# $'%&+"$ #/0 S%#.5*C 5/ )"+*5'/
=K98 *2" ("#*%&"$ '( # /%IA"& '( ,"C $"&5"$ #&" 05$+%$$"0 5/ )"+*5'/$ =K= *' =KeK

0)() 9&$& 1,.%'6# &+- 9&$& :.&;/$3

T$ /'*"0 5/ *2" 5/*&'0%+*5'/8 ('& *2" 7"&5'0 (&'I 9:Od '/L#&0$8 B5&*%#..C #.. $"&5"$
5/ *2" 0#*#$"* "5*2"& +'I" 05&"+*.C8 '& +#/ A" +'/$*&%+*"08 (&'I '&5?5/#. $"&5"$ 5/
*2" Z"0"&#. 1"$"&B"_$ Z.'L '( Z%/0$ *#A."$ VZ"0"&#. 1"$"&B"8 =;;`YK
Z'& *2" "#&.5"& 7"&5'0$8 *2"&" #&" 05$*5/+* $%A<7"&5'0$ L'&*2 /'*5/?8 &'%?2.C

&"7&"$"/*"0 AC *2" 9$* #/0 =/0 S%#&*"&$ '( *2" *L"/*5"*2 +"/*%&CK
\/ *2" $"+'/0 '( *2"$"8 4#*5'/#. \/+'I" #/0 R&'0%+* T++'%/*$ "'L 0#*# &%/

(&'I 9:=:U #/0 @%&"#% '( E+'/'I5+ T/#.C$5$ !]"0 *#/?5A." #$$"*$ 0#*# &%/ (&'I
9:=d8 $' *2#* $"&5"$ 0"&5B"0 (&'I *2"$" $'%&+"$ +."#&.C 2#B" *2" I#&, '( S%#.5*C
#$$'+5#*"0 L5*2 ' +5#..C 7%A.5$2"0 $"&5"$K G'L"B"& # /%IA"& '( !/#/+5#. $"&5"$ ('&
*25$ $%A<7"&5'0 #&" 0"&5B"0 (&'I 5/+'I7."*" 0#*#8 0&#L5/? '/ f'.0$I5*2_$ V9:ddY
A#.#/+" $2""*$ 8 #$ L".. #$ )*#/0#&0 c R''&_$ 0#*# ('& S%'*"0 +'I7#/5"$ V#.$'
&%//5/? (&'I 9:=dYK
Z'& *2" !&$* S%#&*"& '( *2" *L"/*5"*2 +"/*%&C8 *2"&" #&" B"&C ("L ' +5#..C 7%A<

.5$2"0 $"&5"$ *' 0&#L '/K P2" 7&5/+57#. $'%&+"$ %$"0 5/ *25$ "#&.5"$* 7"&5'0 #&"
f'.0$I5*2 V&2 *$0Y V('& A#.#/+" $2""* #/0 $'I" "'L 0#*#YU g%^/"*$ V9:O9Y V('&

d6'I7&"2"/$5B" 0"!/5*5'/$8 #/0 I'&" 05$+%$$5'/8 #&" 7&'B50"0 5/ *2" "]*"/0"0 B"&$5'/ '(
*25$ 7#7"&8 >&5?2* V=;;O#YK

eT.. %/0"&.C5/? $"&5"$ +#/ A" 0'L/.'#0"0 (&'I LLLK"+'/KAA,K#+K%,b(#+%.*CbL&5?2*

O



"'L 0#*#YU 6'L."$ V9:`aY V('& $*'+, 7&5+" #/0 &"*%&/ 0#*# #/0 $'I" .5I5*"0 5/('&<
I#*5'/ '/ +'&7'&#*" 05B50"/0$YU 3$40&5$*,/ 60,0$40$*4 V/"L 5$$%"$ #/0 #??&"?#*"
7&5+" 0#*#YU #/0 *2" 7&++"5*$,/ ,)- 8$),)*$,/ 715&)$*/" VB#&5'%$ 5$$%"$Y8 ('& /"L
5$$%"$ 0#*# 5/ *2" !&$* 0"+#0" '( *2" +"/*%&CK
\/ #.. #77.5"0 L'&, *2"&" 5$ # +."#& *&#0"' A"*L""/ *2" #005*5'/#. 5/('&I#*5'/

7&'B50"0 AC .'/?"& $#I7."$8 #/0 *2" #$$'+5#*"0 (#..<' 5/ 0#*# S%#.5*C 5/ "#&.5"&
7"&5'0$K 6."#&.C 0#*# ('& *2" !&$* Od C"#&$ '( *2" *L"/*5"*2 +"/*%&C V#/0 I'&"
"$7"+5#..C8 *2" !&$* =dY +#//'* A" &"?#&0"0 #$ '( *2" $#I" S%#.5*C #$ ('& *2"
7"&5'0 *2"&"#(*"&8 $5/+" *2"5& +'/$*&%+*5'/ 5/B'.B"$ $'I" 0"?&"" '( 5I7%*#*5'/
(&'I 5/+'I7."*" #/0 ."$$ *2#/ +'/$5$*"/* 0#*# $'%&+"$KF @%*8 '/ *2" 7'$5*5B" $50"8
*2" .'/?"& 0#*# $#I7." 0'"$ 7&'B50" # /%IA"& '( 5I7'&*#/* 5/$5?2*$8 7#&*5+%.#&.C
5/*' *2" 0"?&"" '( $*#A5.5*C '( # /%IA"& '( !/#/+5#. &#*5'$8 *2#* L'%.0 A" .#+,5/?
5( '/.C 7%A.5$2"0 0#*# (&'I 9:Od L"&" %$"0K
R&'A#A.C *2" A"$* &"$'.%*5'/ '( *2" *&#0"' 5$ *2" (#5&.C 'AB5'%$ '/"J *' 7&'+""0

L5*2 +#%*5'/K P2'$" L5$25/? *' I#," %$" '( *2" 0#*#$"* 5/ "+'/'I"*&5+ L'&, L'%.0
A" L5$" *' A" #L#&" '( *2" +#B"#*$ #**#+2"0 *' *2" $"&5"$ %$"0 5/ "#&.5"& 7"&5'0$Ka

0)0) 9/</-6+- =/6;-#

Z5?%&" =K9 $2'L$ *2" "$*5I#*"0 05B50"/0 C5".0 V+'/$*&%+*"0 #$ *'*#. #//%#. 05B5<
0"/0$b "/0<C"#& I#&,"* B#.%" '( "S%5*5"$:Y ('& *2" /'/<!/#/+5#. +'&7'&#*" $"+*'&8
#.'/?$50" *2" "S%5B#."/* !?%&" ('& *2" )cR 6'L."$ 5/0"] 'B"& *2" (%.. $#I7."8
9:;;<=;;;K 1"#$$%&5/?.C8 #/0 5/0""0 %/$%&7&5$5/?.C8 *2" *L' $"&5"$ #&" $*&'/?.C
+'&&".#*"0K9;

R"&2#7$ *2" I'$* $*&5,5/? #$7"+* '( Z5?%&" =K98 B5$5A." 5/ A'*2 I"#$%&"$ '(
*2" 05B50"/0 C5".08 5$ *2" #77#&"/* .#+, '( # $*#A." I"#/ *2&'%?2'%* *2" $#I7."
7"&5'0K P2" 0'L/L#&0 0&5(* 5/ *2" 05B50"/0 C5".0 V'/.C 7#&*5#..C &"B"&$"0 5/ *2"

F\* $2'%.0 A" A'&/" 5/ I5/08 '( +'%&$"8 *2#* Z"0 #/0 @ET $*#*5$*5+5#/$ #&" /'* *2"I$".B"$
5II%/" (&'I *25$ +&5*5+5$IK

a\/ 7#&*5+%.#&8 *2"&" I5?2* L".. A" ?''0 &"#$'/8 '/ ?&'%/0$ '( "]'?"/'%$ 5/('&I#*5'/ #A'%*
0#*# S%#.5*C8 *' *"$* ('& "B50"/+" '( $*&%+*%&#. A&"#,$ #* 7'5/*$ L2"&" *2"&" #&" I#Q'& $25(*$ 5/
0#*# $'%&+"$J 5/ 7#&*5+%.#&8 5/ 9:=d8 9:=: #/0 9:OdK

:)*&5+*.C $7"#,5/? *25$ +'II'/.C %$"0 0"!/5*5'/ 0'"$ /'* +'&&"$7'/0 7&"+5$".C *' *2#* '/
S%'*"0 5/05+"$8 A%* 5/ 7&#+*5+" *2" 05 "&"/+" (&'I # 7&"+5$".C +'I7#&#A." 0"!/5*5'/ V5/ *"&I$
'( 05B50"/0$ 7"& $2#&"Y 5$ *&5B5#.K )"" )"+*5'/ TK9K9 ('& I'&" 0"*#5.K
9;P2"&" 5$ #/ 5/0"7"/0"/* $'%&+" '( 0#*# ('& 05B50"/0$ *2&'%?2'%* *2" $#I7."8 A%* +'/$*&%+<

*5'/ '( # $"&5"$ ('& *2" I#&,"* B#.%" '( "S%5*5"$8 L25." 5/0"7"/0"/*.C 0"&5B"0 (&'I 9:Od '/L#&0$8
5$ #* ."#$* 7#&*5#..C 0"7"/0"/* '/ 5/('&I#*5'/ (&'I *2" )cR 6'L."$ 5/0"] A"('&" *2#* 7'5/*K
)"+*5'/$ TK=K`8 TK=K9 #/0 TK=K` 0"*#5. *2" 0#*# +'/$*&%+*5'/ I"*2'0'.'?CK

d



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

!

!"

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

+,-./-0-1/0234/5/67-638/726394/5/67-6:;<0=>7?3@02A7B

CDE3F,GH,:/?7;F,I27:34/5/67-638/726

2,J3:1027

Z5?%&" =K9J

.#$* *L' C"#&$ '( *2" $#I7."Y 5$ 2'L"B"& +'/$50"&#A.C I'&" I#&,"0 ('& *2" )cR
5/0"] 5/ &"+"/* C"#&$K99 1'A"&*$'/ c >&5?2* V=;;`Y $2'L *2#* 5* 5$ 5I7'$$5A."
*' &"Q"+* *2" 2C7'*2"$5$ '( # %/5* &''* 5/ *25$ $"&5"$ V# $5I5.#& &"$%.* 5$ ('%/0 AC
f'C#. c >".+28 =;;=8 ('& *2" C5".0 '/ S%'*"0 $*'+,$Y < # !/05/? *2#* #77"#&$
*' %/0"&I5/" I%+2 &"$"#&+2 *2#* +.#5I$ *' !/0 "B50"/+" *2#* *2" 05B50"/0 C5".0
7&"05+*$ (%*%&" $*'+, &"*%&/$K9= G'L"B"&8 #$ 05$+%$$"0 A".'L8 *2" 0'L/L#&0 0&5(*
5/ *2" 05B50"/0 C5".0 #77"#&$ #* ."#$* 5/ 7#&* *' A" 0%" *' # 05$*5/+* $25(* 5/ *2"
7#**"&/$ '( /'/<05B50"/0 +#$2"'L$

0)>) ?56 @&#5!,A =/6;-

!5.."& c !'05?.5#/5_$ V9:e9Y $"I5/#. 7#7"& '/ $2#&" B#.%#*5'/ $*#*"$ +."#&.C *2#*
*2" +&%+5#. $"&5"$ *2#* I#&,"*$ $2'%.0 A" B#.%5/? 5$ *2" *'*#. "'L '( +#$2 A"*L""/

99P2" 25?2"& C5".0 ('& *2" /'/!/#/+5#. $"+*'& 5$ #**&5A%*"0 AC *2" @ET *' *2" *#] *&"#*I"/*
'( $I#.. +'&7'&#*5'/$8 L25+2 "/+'%&#?"$ (%.. 7#C'%* 7'.5+5"$K
9=Z'& # +'I7&"/$5B" $%&B"C '( *2" &"*%&/ 7&"05+*#A5.5*C .5*"&#*%&" $"" 6#I7A"..8 D' #/0

!#+g5/.#C V9::FYK Z'& I'&" &"+"/* +&5*5S%"$8 $"" f'C#. c >".+2 V=;;=YU T/? c @",#"&* V=;;`YK

e



+'&7'&#*5'/$ #/0 $2#&"2'.0"&$8 /'* $5I7.C 05B50"/0$U A%* *25$ +&%+5#. 7'5/* 2#$
*C75+#..C A""/ 5?/'&"0 5/ I'$* S%#/*5*#*5B" #/#.C$5$9` < 7#&*.C8 '( +'%&$"8 A"+#%$"
*2" 0#*# #&" '/.C #B#5.#A." ('& *2" +'&7'&#*" $"+*'& #$ # L2'."8 &#*2"& *2#/ ('&
S%'*"0 5/05+"$K

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

3%4.5%'1&$'647%5'6$89*7"&:'4.5'-.&/!"#"$%&$';1*,4).<*

"K!

!

!"

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

+,-./-0-1/0234/5/67-638/726394/5/67-6:;<0=>7?3@02A7B

+,-./-0-1/023F0:L.2,I38/72639M,?023F0:L.2,I:;<0=>7?3@02A7B

N,J3C1027

Z5?%&" =K=J

Z5?%&" =K= $2'L$8 #.'/?$50" *2" +'/B"/*5'/#. I"#$%&" '( *2" 05B50"/0 C5".08 #/
#.*"&/#*5B" I"#$%&"8 *2" W+#$2"'L C5".0XK \/ *2" /%I"&#*'& '( *25$ $"&5"$ /"* /"L
"S%5*C 5$$%"$ V+'/$*&%+*"0 AC *2" Z"0"&#. 1"$"&B" #$ /"L 5$$%"$ ."$$ &"7%&+2#$"$8
."$$ +#$2<!/#/+"0 I"&?"&$ #/0 #+S%5$5*5'/$Y #&" 0"0%+*"0 (&'I 05B50"/0$ *' 0"&5B"
*'*#. +#$2"'L *' $2#&"2'.0"&$K Z'& I'$* '( *2" *L"/*5"*2 +"/*%&C *25$ #0Q%$*I"/*
.'L"&$ *2" 5I7.5"0 C5".08 A%* *2"&" L#$ # $*&5,5/? $25(* 5/ *2" 9:a;$ #/0 9::;$8
L2"/ *2" $25(* *' $5?/5!+#/* ."B".$ '( $*'+, A%CA#+,$ #/0 V5/ # /%IA"& '( C"#&$8
I'&" +&%+5#..CY +#$2 !cT8 5I7.5"0 *2#* /"* /"L 5$$%"$ L"&" $5?/5!+#/*.C /"?#*5B"K
T /%IA"& '( ("#*%&"$ '( *2" &"$%.*5/? W6#$2"'L h5".0X #&" L'&*2 /'*5/?K Z5&$*8

5* 5$ 05$*5/+*.C I'&" B'.#*5." *2#/ *2" $*#/0#&0 05B50"/0 C5".0J /'/<05B50"/0
9`1"+"/* "]+"7*5'/$ A"5/? 2'L"B"& T+,"&* c 9::`U !"2&#8 9::aU T.."/ c !5+2#".C8 =;;=U

1'A"&*$'/ c >&5?2*8 =;;`Y

F



+#$2"'L$ 2#B" $2'L/ +'/$50"&#A.C ?&"#*"& B#&5#*5'/ *2#/ 05B50"/0$K9O )"+'/08
%/*5. *2" &"+"/* .'L 7'5/*8 7&"B5'%$ .'+#. .'L$ 5/ *2" %/#0Q%$*"0 05B50"/0 C5".0
L"&" B"&C I%+2 #++"/*%#*"0 5/ *2" +#$2"'L C5".0 V9:=: A"5/? *2" I'$* 'AB5'%$
"]#I7."YU A%*8 5/*"&"$*5/?.C8 /"B"& AC "/'%?2 *' &"$%.* 5/ # /"?#*5B" +#$2"'L C5".0
V*2'%?2 *25$ L'%.0 /'* A" &%."0 '%* 5/ 7&5/+57."YK P25&08 *2" 0'L/L#&0 0&5(* 5/
*2" %/#0Q%$*"0 C5".0 5$ /'* 7&"$"/* 5/ *2" +#$2"'L C5".0K \/ 7#&*5+%.#&8 #/0 5/
I#&,"0 +'/*&#$* *' *2" %/#0Q%$*"0 C5".08 *2" +#$2"'L C5".0 050 /'* .'', (#& (&'I
5*$ 25$*'&5+ I"#/ #* *2" 7"#, '( *2" $*'+, I#&,"* 5/ 9:::K [%&5/? *2" $2#&7 (#..$
5/ *2" I#&,"* *2"&"#(*"& 5* 050 /'* &5$" $' I#&,"0.C #$ *2" %/#0Q%$*"0 C5".08 $5/+"
*'*#. +#$2"'L *' $2#&"2'.0"&$ #.$' (".. B"&C $2#&7.CK9d

0)B) @,%C,%&$6 D&%+/+E#F G&3,.$ H&$/,# &+- H6$6+$/,+#)

=5"2%'>15&"&:*'?9)7"@)%*

"

'

!"

!'

$"

$'

%"

%'

&"

&'

'"

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

+,-./-0-1/023E;O CDE;F,I27:3E;O

+,-./-0-1/023E;O3P"Q3!#%$R%Q36A73?,3
-7J0?/57370=-/-J:

Z5?%&" =K`J

9OT+,"&* c )I5*2 V&2 *$0Y $2'L *2" $#I" 7&'7"&*C 2'.0$ 5/ 6#/#05#/ 0#*#K
9d)"" )"+*5'/ `K` ('& # +'I7#&5$'/ L5*2 '*2"& 5/B"$*5?#*5'/$ '( /'/<05B50"/0 +#$2"'L$8 #/0

$'I" "B50"/+" '( *2" A&"#,0'L/ '( /'/<05B50"/0 +#$2"'L$ 5/*' 5*$ +'/$*5*%"/* "."I"/*$K

a



Z5?%&" =K` 7.'*$ 7&5+"<"#&/5/?$ I%.*57."$ V"/0 C"#& I#&,"* B#.%"b#//%#. "#&/<
5/?$Y ('& *2" /'/!/#/+5#. $"+*'& #?#5/$* *2" $#I" $"&5"$ ('& *2" )cR 6'L."$ 5/0"]K
P2" 7&'!*$ V5"8 "#&/5/?$Y !?%&"$ %$"0 ('& *2" /'/!/#/+5#. $"&5"$8 0"&5B"0 (&'I *2"
4#*5'/#. \/+'I" #/0 R&'0%+* T++'%/*$ V4\RTY8 #&" 0"$+&5A"0 5/ T77"/05] T8
)"+*5'/$ TK9K= #/0 TK=KOK P2" +2#&* 'I5*$ 'A$"&B#*5'/$ '( *2" /'/!/#/+5#. $"&5"$
5/ *L' C"#&$8 9:`9 #/0 9:`= L2"/ 4\RT I"#$%&"$ '( 7&'!*$ L"&" /"?#*5B"K \/
+'/*&#$*8 )cR "#&/5/?$ &"I#5/"0 7'$5*5B" *2&'%?2'%* *25$ 7"&5'0K9e

=1A.97'B17".*

"

"K$

"K&

"K(

"K*

!

!K$

!K&

!K(

!K*

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

+,-./-0-1/023E0S,A?3T0?/,394/5/67-6:3,-2SB +,-./-0-1/023E0S,A?3T0?/,39M,?023F0:L.2,IB

CDE;F,I27:3E0S,A?3T0?/,

!#%"R%#3?=70?7630:3:/-J273H7=/,636A73?,3
-7J0?/57370=-/-J:3/-3!#%$R%%

Z5?%&" =KOJ

Z5?%&" =KO +'I7#&"$ 5I7.5"0 +'&7'&#*" 7#C'%* 7'.5+"$8 A'*2 '/ *2" A#$5$ '( 05B<
50"/0$ #.'/" VL2"&" # 05&"+* +'I7#&5$'/ A"*L""/ *2" *'*#. #/0 S%'*"0 +'I7#/5"$
5$ 7'$$5A."Y #/0 *'*#. +#$2"'L *' $2#&"2'.0"&$ V('& L25+2 /' 05&"+* +'I7#&5$'/ +#/
A" I#0"YK P2" +2#&* &"B"#.$ $'I" 5/*"&"$*5/? +'/*&#$*$ A"*L""/ *2" *2&"" $"&5"$K
\/ I'$* '( *2" !&$* 2#.( '( *2" +"/*%&C8 *2" *L' 05B50"/0<'/.C 7#C'%* &#*5'$

L"&" #* B"&C $5I5.#& ."B".$U *2" I'$* +'/$75+%'%$ "]+"7*5'/ A"5/? *2" "#&.C 9:`;$8

9e\/ #/ "]*"/0"0 B"&$5'/ '( *25$ 7#7"& V>&5?2*8 =;;OAY \ 05$+%$$ 7'$$5A." "]7.#/#*5'/$ ('& *25$
05B"&?"/+"8 #/0 ('& # ?"/"&#. *"/0"/+C ('& /'/!/#/+5#. 7&'!*$ *' A" I'&" B'.#*5." *2#/ S%'*"0
+'I7#/C 7&'!*$K \ #.$' "]#I5/" *2" 5I7#+* '( 5/"#*5'/<#0Q%$*I"/*$ *' "#&/5/?$K

:



L2"/8 #$ /'*"0 #A'B"8 *'*#. /'/!/#/+5#. "#&/5/?$ L"&" /"?#*5B" 5/ 9:`=<``K EB"/
5( *2" "/*5&" 0"+#0" 9:`;<9:`: 5$ *&"#*"0 #$ # $5/?." 'A$"&B#*5'/8 #$ 5/ *2" +2#&*8
7#C'%* &#*5'$ L"&" L".. #A'B" 9;;i '/ # $%$*#5/"0 A#$5$U L2"&"#$ )cR +'I7#/5"$
'/.C 2#0 &"7'&*"0 7#C'%* &#*5'$ #A'B" 9;;i 5/ ('%& C"#&$ V9:`;<`OYK
P2" +'I7#&5$'/ L5*2 *2" &#*5' A#$"0 '/ *'*#. +#$2"'L ' "&$ 5/*"&"$*5/? +'/<

*&#$*$8 #/0 $'I" 7%^^."$K Z'& I'$* '( *2" *L"/*5"*2 +"/*%&C *25$ I"#$%&" L#$
$C$*"I#*5+#..C .'L"& *2#/ *2" 05B50"/0<'/.C I"#$%&"8 $5/+" !&I$ L"&" *C75+#..C
I#,5/? /"L 5$$%"$8 A%* L#$ 05$*5/+*.C 25?2"& 5/ *2" .#$* *L' 0"+#0"$ '( *2" +"/*%&C8
#$ !&I$ I#0" $5?/5!+#/* /'/<05B50"/0 *&#/$("&$K \/ 7#&* *25$ I5&&'&$ *2" 7#**"&/
#.&"#0C $""/ 5/ *2" *L' #.*"&/#*5B" C5".0 I"#$%&"$U A%* # 05$*5/+* +'/*&#$* 5$ *2#*8
L2"&"#$ *2" 7#**"&/ '( /'/<05B50"/0 +#$2"'L$ #77"#&$ '/ #B"&#?" *' &"$%.* 5/
# I'&" $*#A." C5".0 5/ *'*#. +#$2"'L *"&I$8 5* #77"#&$ *' &"$%.* 5/ # /"44 $*#A."
7#**"&/ 5/ 7#C'%* &#*5'$K P25$ 5$ 7#&*5+%.#&.C I#&,"0 #* *2" "/0 '( *2" $#I7."K
[5B50"/0<'/.C 7#C'%* &#*5'$ L"&" &'%?2.C #* 25$*'&5+ #B"&#?" ."B".$ ('& *2" $%A<
$#I7." '( *2" )cR +'I7#/5"$8 #/0 /'* "$7"+5#..C 25?2 V?5B"/ +C+.5+#. +'/05*5'/$Y
('& *2" /'/!/#/+5#. $"+*'& #$ # L2'."U A%* *2" *'*#. 7#C'%* &#*5' L#$ #* "]*&"I".C
25?2 ."B".$ +'I7#&"0 *' 5*$ I"#/8 L5*2 *L' 'A$"&B#*5'/$ #A'B" 9;;iK9F

P25$ ("#*%&" +#/ '/.C &"#05.C A" "]7.#5/"0 5/ '/" '( *L' L#C$J "5*2"& !&I$ L"&"
7%&$%5/? "]+"7*5'/#..C ?"/"&'%$ V#/0 7'$$5A.C %/$%$*#5/#A."Y 05B50"/0 7'.5+5"$8
?5B"/ *2"5& 0"?&"" '( 7&'!*#A5.5*C8 '& /#*5'/#. #++'%/*$ I"#$%&"$ '( 7&'!*$ L"&"
%/0"&"$*5I#*5/? *&%" "#&/5/?$ 0%&5/? *25$ 7"&5'0K P25$ .#**"& "]7.#/#*5'/ L'%.0 5/
7&5/+57." A" +'/$5$*"/* L5*2 $'I" &"$"#&+2 VG#..8 =;;9U D#5*/"& c )*'.C#&'B8 =;;`Y
*2#* 2#$ +.#5I"0 *2#* *2"&" 5$ $5?/5!+#/* %/0"&<&"+'&05/? '( +'&7'&#*" #$$"*$8 #/0
2"/+"8 AC 5I7.5+#*5'/8 '( +'&7'&#*" $#B5/?K9a

0)I) !;$6%+&$/<6 J6&#.%6# ,4 K L

3$" '( /'/!/#/+5#. "'L 0#*# 0"&5B"0 (&'I *2" /#*5'/#. #++'%/*$ #..'L$ +'/$50"&<
#*5'/ '( # &#/?" '( #$$'+5#*"0 A#.#/+" $2""* 0#*# *2#* #&" /'* #B#5.#A." V'& #* ."#$*
/'* '/ # &".5#A."8 #/0 I%*%#..C +'/$5$*"/* A#$5$Y ('& S%'*"0 5/05+"$K P2" #/#.C$5$

9FP2"&" L"&" #.$' *'*#. 7#C'%* &#*5'$ /"#& '& #A'B" 9;;i 5/ *2" .#*" 9:a;$8 A%* *2"$" #&" I'&"
&"#05.C "]7.5+#A."8 $5/+" *2"C '++%&&"0 0%&5/? # 7"&5'0 '( B"&C $*&'/? !cT #+*5B5*CK !%+2 '(
*25$ L#$ !/#/+"0 AC 0"A*8 $%+2 *2#* *2" *'*#. 7#C'%* &#*5' *' "S%5*C<2'.0"&$ #/0 A'/02'.0"&$
+'IA5/"0 L#$ /'* 7#&*5+%.#&.C "]+"7*5'/#.K 4' $%+2 "]7.#/#*5'/ +#/ A" ('%/0 5/ *2" 0#*# ('&
*2" "/0 '( *2" 9::;$ #/0 *2" $*#&* '( *2" /"L I5.."//5%IK
9aZ'& (%&*2"& 05$+%$$5'/ '( *25$ 5$$%"8 5/ &".#*5'/ *' #.."?"0 "B50"/+" '( $5?/5!+#/* 5/*#/?5A."

#$$"*$8 $"" )"+*5'/ `K9U #/0 5/ &".#*5'/ *' *2" 5I7.5"0 75+*%&" '( +'&7'&#*" 5/0"A*"0/"$$8 $""
)"+*5'/ =KeK

9;



2"&" L5.. ('+%$ "$7"+5#..C '/ I"#$%&"$ '( W X
P2" $*#/0#&0 0"!/5*5'/8 ('..'L5/? P'A5/8 #/0 2"/+" %$%#..C *"&I"0 WP'A5/_$

X '& WP'A5/_$ #B"&#?" X 5$J

!
I#&,"* B#.%" '( "S%5*5"$ j.5#A5.5*5"$

*'*#. #$$"*$
T/ #.*"&/#*5B" 0"!/5*5'/8 L25+2 +#/ A" *"&I"0 W"S%5*C 9X5$ 0"!/"0 ACJ

!
I#&,"* B#.%" '( "S%5*5"$

/"* L'&*2
L2"&" /"* L'&*2 k *'*#. #$$"*$ < .5#A5.5*5"$K Z'& A'*2 P'A5/_$ #/0 "S%5*C

*2" /%I"&#*'& /""0$ *' A" I"#$%&"0 #* I#&,"* B#.%"8 #/0 A'*2 /%I"&#*'& #/0
0"/'I5/#*'& $2'%.0 A" I"#$%&"0 5/ # L#C *2#* +'/$5$*"/*.C &"""+*$ *2" 'L/"&$257
'( *2" %/0"&.C5/? #$$"*$KK
@'*2 I"#$%&"$ '( 2#B" 7'$5*5B" #/0 /"?#*5B" ("#*%&"$ #$ 5/05+#*'&$ '( #??&"<

?#*" $*'+, I#&,"* B#.%"K 3/0"& !5.."&<!'05?.5#/5 +'/05*5'/$8 *2" *'*#. I#&,"*
B#.%" '( *2" !&I $2'%.0 A" 5/B#&5#/* *' *2" I"*2'0 '( (%/05/? # ?5B"/ ."B". '(
+#75*#.U #/0 "B50"/*.C P'A5/_$ 2#$ *2" 0"$5&#A." ("#*%&" *2#* 5* 5$ $5I5.#&.C %/#(<
("+*"0K \/ +'/*&#$*8 "S%5*C 5$ /'* 5/B#&5#/* *' I"*2'0$ '( (%/05/?U 2'L"B"&8 ('&
B#.%"$ '( "S%5*C V#/0 2"/+" P'A5/_$ Y +.'$" *' %/5*C *2" 5I7#+* L5.. A" &".#*5B".C
$I#..K9:

l/ *2" '*2"& 2#/08 "S%5*C 2#$ *2" #0B#/*#?" *2#* 5* 5$ 5II%/" *' +2#/?"$ 5/
*2" 0"!/5*5'/ '( +#75*#.K P'A5/_$ 5$ %$%#..C 0"!/"0 5/ *"&I$ '( /#&&'L 72C$5+#.
+#75*#. V'( L25+2 *L' +'I7"*5/? I"#$%&"$ #&" 05$+%$$"0 A".'L8 5/ )"+*5'/ TK9K`YK
@%* 5/ 7&5/+57." P'A5/_$ +#/ #.$' A" 0"!/"0 5/ *"&I$ '( *'*#. +'&7'&#*" #$$"*$
#/0 .5#A5.5*5"$ V$5/+" *2" B"&C "]5$*"/+" '( +'&7'&#*" !/#/+5#. #$$"*$ +#$*$ 0'%A*
'/ *2" $*#/0#&0 5I7.5+5* #$$%I7*5'/ *2#* *2"C +#/ $5I7.C A" /"**"0 ' .5#A5.5*5"$
#$ 5( #$$"*$ #/0 .5#A5.5*5"$ L"&" 7"&("+* $%A$*5*%*"$YK \/ +'/*&#$* +2#/?"$ 5/ *2"
0"!/5*5'/ '( +#75*#. 2#B" /' 5I7#+* '/ /"* L'&*28 #/0 2"/+" '/ "S%5*C $5/+"8 ('&
+'/$5$*"/+C L5*2 *2" "'L #++'%/*$8 *2"C I%$* #.$' 5I7.C +'&&"$7'/05/? #0Q%$*<
I"/*$ *' .5#A5.5*5"$K T$ $2'L/ A".'L *25$ #.$' 5I7.5"$ *2" #0B#/*#?" *2#* I"#$%&"$
'( "S%5*C +#/ A" +'/$*&%+*"0 L5*2'%* &"+'%&$" *' +#75*#. $*'+, 0#*#K
Z5?%&" =Kd +'I7#&"$ *2&"" #.*"&/#*5B" I"#$%&"$ '( K P2" !&$* I"#$%&" '(

P'A5/_$ %$"$ '/.C *#/?5A." #$$"*$ 5/ *2" 0"/'I5/#*'&8 #/0 *2%$ 5/+.%0"$ '/.C

9:["!/" ! L2"&" !B#.%" '( "S%5*5"$8 k +#75*#.U 0"A*K G"/+" " !" !
# " #$ $5/+" ! # % $ %! #/0 ! & !

99



?%1*95%*'.4'! '4.5'7,%'-.&4"&1&2"1)';.5@.517%'C%27.5

"

"K$

"K&

"K(

"K*

!

!K$

!K&

!K(

!K*

$

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

M,U/-V:3WQ3XOYRF,-:/:?7-?3M0-J/U273Y::7?:
M,U/-V:3WQ3M,?023Y::7?:
OWA/?S3WQ33

Z5?%&" =KdJ

/"* .5#A5.5*5"$ 5/ *2" /%I"&#*'&U=; *2" $"+'/0 %$"$ *'*#. #$$"*$ 5/ *2" 0"/'I5/#*'&8
#/0 2"/+" ?&'$$ .5#A5.5*5"$ 5/ *2" /%I"&#*'&K T.. *2&"" %$" *2" $#I" "$*5I#*" '(
*2" I#&,"* B#.%" '( "S%5*5"$K P2" +2#&* I#,"$ +."#& *2#* #.. *2&"" I"#$%&"$ 2#B"
B"&C $5I5.#& +2#&#+*"&5$*5+$8 #/0 #&" B"&C $*&'/?.C +'&&".#*"0U 2'L"B"&8 #$ I5?2*
A" "]7"+*"08 "S%5*C 5$ *2" I'$* B'.#*5."8 #/0 P'A5/_$ A#$"0 '/ *'*#. #$$"*$ *2"
."#$*K T /%IA"& '( ("#*%&"$ '( #.. *2&"" $"&5"$ #&" L'&*2C '( /'*"K
P2" !&$* 5$ *2#*8 A'*2 '/ *2" A#$5$ '( B5$%#. 5/$7"+*5'/ #/0 I'&" ('&I#. $*#*5$<

*5+#. *"$*5/? V$"" 1'A"&*$'/ #/0 >&5?2*8 =;;OY8 *2"&" #77"#&$ *' A" # &"#$'/#A.C

=;P25$ I"#$%&" #.$' &"S%5&"$ #/ #0Q%$*I"/* ('& *2" 'L/"&$257 '( *2" 72C$5+#. +#75*#. $*'+,8
$5/+" *25$ 5$ 'L/"0 AC *2" W0'I"$*5+ /'/!/#/+5#. +'&7'&#*" $"+*'&X < /#I".C8 3) #/0 'B"&$"#$
+'&7'&#*5'/$ '7"&#*5/? 5/ *2" 0'I"$*5+ I#&,"*K P2" I#&,"* B#.%" '( "S%5*5"$ #/0 0"A*8 2'L"B"&8
#&" *2'$" '( 3) +'&7'&#*5'/$ #.'/"8 #/0 5/+.%0" *2" I#&,"*_$ B#.%#*5'/ '( 3) +'I7#/5"$_ 'B"&$"#$
#$$"*$K P2" /%I"&#*'& +#/ 2'L"B"& A" 7%* '/ # +'I7#&#A." A#$5$ *' *2" 0"/'I5/#*'& AC
$%A*&#+*5'/ '( *2" B#.%" '( /"* 'B"&$"#$ 05&"+* 5/B"$*I"/*K \/ 7&#+*5+" 5* *%&/$ '%* *2#* *25$
+'&&"+*5'/ I#,"$ .5**." 05 "&"/+" *' *2" &"$%.*5/? &#*5'K \/ *2" +#$" '( *2" I"#$%&" %$5/? *'*#.
#$$"*$'L/"&$257 5$$%"$ 0' /'* #&5$"8 A"+#%$" A'*2 /%I"&#*'& #/0 0"/'I5/#*'& &".#*" *' *2" B#.%"
'( 3) +'&7'&#*5'/$ '/.C8 (&'I #.. '7"&#*5'/$K

9=



$*&'/? *"/0"/+C *' I"#/ &"B"&$5'/K 1'A"&*$'/ #/0 >&5?2* $2'L *2#* *25$ 7&'7<
"&*C 5$ 5/0""0 *' A" "]7"+*"08 $5/+" *2"&" #&" $*&'/? , 25$&5$ ?&'%/0$ ('& "]7"+*5/?
*2" I"#/ B#.%" '( *' A" 5/B#&5#/* *' $25(*$ 5/ I'$* $*&%+*%&#. 7#&#I"*"&$ 5/ *2"
"+'/'ICK \/ *25$ &"$7"+*8 *2"C $2'L *2#* 2#$ #/ #0B#/*#?" 'B"& *2" 05B50"/0
C5".08 L25+2 I#C8 5/ 7&5/+57." A" $%AQ"+* *' 7"&I#/"/* $25(*$ 5/ I"#/K 1'A"&*$'/
#/0 >&5?2* +'/+.%0" *2#*8 #$ # &"$%.*8 *2" 7&"05+*#A5.5*C .5*"&#*%&" 5$ A'*2 I'&"
"I75&5+#..C &'A%$*8 #/0 I'&" &"#05.C 5/*"&7&"*#A."8 5( &"<5/*"&7&"*"0 5/ *"&I$ '(
P2" $"+'/0 #/0 I'&" 7%^^.5/? ("#*%&" 5$ *2#*8 ('& #.. *2&"" $"&5"$8 *2" #77#&<

"/*.C $*#A." I"#/ B#.%" *' L25+2 #77"#&$ *' &"B"&* 5$ $5?/5!+#/*.C A".'L %/5*CK=9

)*#/0#&0 I#+&' *2"'&C L'%.0 2'.0 *2#*8 5/ *2" #A$"/+" '( $C$*"I#*5+ I5$<7&5+5/?8
*2" I"#/ B#.%" '( $2'%.0 "5*2"& A" %/5*C8 '& 5( #/C*25/? $.5?2*.C #A'B" V1'A"&*$'/
c>&5?2*8 &2 *$0YK l/" 7'$$5A." "]7.#/#*5'/ ('& .'L"& I"#/ B#.%"$ 5$ $'I" $C$*"I<
#*5+ ('&I '( I"#$%&"I"/* "&&'&K )5/+" *2" /%I"&#*'& '( 5$ 0"&5B"0 .#&?".C (&'I
S%'*"0 I#&,"* $*#*5$*5+$8 *2" I'$* .5,".C $'%&+" '( #/C I"#$%&"I"/* "&&'& I%$*
A" *2" 0"/'I5/#*'&8 5I7.C5/? $'I" $C$*"I#*5+ 25$*'&5+ 'B"&<"$*5I#*5'/ '( +#75*#.K
)5/+" @ET +#75*#. 0#*# #&" +'/$*&%+*"0 AC *2" 7"&7"*%#. 5/B"/*'&C I"*2'0 (&'I
V7&"$%I#A.C &".5#A."Y ?&'$$ 5/B"$*I"/* !?%&"$8 I5/%$ "$*5I#*"0 0"7&"+5#*5'/8 *25$
I%$* 5/ *%&/ 5I7.C *2#* *2"$" .#**"& !?%&"$ #&" %/0"&"$*5I#*"0K G"/+"8 AC 5I<
7.5+#*5'/8 #/C 7&"$%I"0 'B"&"$*5I#*5'/ '( +#75*#. #.$' 5I7.5"$ 'B"&"$*5I#*5'/ '(
7&'!*$8 /"* '( 0"7&"+5#*5'/K==P2"&" #&" *L' 75"+"$ '( $%77'&*5/? "B50"/+" ('& *25$
"]7.#/#*5'/K
P2" !&$* 5$ *2#* #.*"&/#*5B" I"*2'0$ '( +'/$*&%+*5/? !]"0 +#75*#. $"&5"$ *' *2'$"

%$"0 AC *2" @ET +#/ &"$%.* 5/ $5?/!+#/*.C .'L"& &"$%.*5/? "$*5I#*"$K T$ 05$+%$$"0
#* ?&"#*"& ."/?*2 A".'L 5/ )"+*5'/ TK=Kd8 "$*5I#*"$ '( +'&7'&#*" +#75*#. ('& *2"
!&$* 2#.( '( *2" +"/*%&C (&'I f'.0$I5*2 V9:ddY8 0"&5B"0 '&5?5/#..C (&'I A#.#/+"
$2""*8 &#*2"& *2#/ 7"&7"*%#. 5/B"/*'&C "$*5I#*"$8 L25." $*&'/?.C +'&&".#*"0 L5*2
@ET I"#$%&"$ 'B"& # +'II'/ $#I7."8 #&" $5?/5!+#/*.C .'L"& 5/ ."B". *"&I$ V#/0
L'%.0 A" &'%?2.C +'/$5$*"/* L5*2 2#B5/? # I"#/ B#.%" +.'$" *' %/5*CYK f'&0'/
V9::;Y #.$' $%??"$*$ *2#* @ET +#75*#. 0#*# #&" $5?/5!+#/*.C 'B"&$*#*"0K
P2" $"+'/0 "."I"/* '( $%77'&*5/? "B50"/+" ('& *25$ "]7.#/#*5'/ 5$ I'&" 5/<

05&"+*8 #/0 +'I"$ (&'I 0#*# ('& S%'*"0 +'I7#/5"$K f5B"/ $'I" #$$%I"0 5/5*5#.

=9P2"&" 5$ #/ #005*5'/#. #77#&"/*.C 7%^^.5/? +'/*&#$* 2"&" L5*2 # *5I" $"&5"$ ('& ('& *2"
*'*#. A%$5/"$$ $"+*'&8 5/ # &"+"/* 7#7"& AC D#5*/"& c )*'.C#&'B V=;;`Y8 L25+2 2#$ # I"#/ L"..
,:&#" %/5*CK G'L"B"& *2" 7%^^." *%&/$ '%* *' A" I'&" #77#&"/* *2#/ &"#.J D#5*/"& c )*'.C#&'B
$5I7.C ?"* *2"5& 0#*# L&'/?8 I#5/.C AC 'I5**5/? 5I7'&*#/* "."I"/*$ '( *#/?5A." #$$"*$ (&'I *2"
0"/'I5/#*'& '( *2"5& "$*5I#*"K )"" )"+*5'/ `K9 ('& # A&5"( 05$+%$$5'/K
==P2" /"+"$$#&C .5/, A"*L""/ *2" *L' I"#$%&"I"/* "&&'&$ 5$ I'$* "B50"/* 5/ "S%5*C 8 $5/+"

5/ *25$ +#$" *2" 0"/'I5/#*'& 5$ $5I7.C #/ #++%I%.#*5'/ '( &"*#5/"0 7&'!*$K

9`

Gabriel Zucman


Gabriel Zucman


Gabriel Zucman


Gabriel Zucman


Gabriel Zucman




6)7%5&17"#%'?%1*95%*'.4'>D9"7A'! '4.5'7,%'CE=';.<)%*'F&$%GH'IJKI/LMML

"

"K'

!

!K'

$

$K'

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

F,I27:;CDE3OWA/?S3W390::AG7:3WZ"K'3/-3!*)!B

F,I27:;CDE3OWA/?S3W390::AG7:3WZ!3/-3!*)!B

F,I27:;CDE3OWA/?S3W390::AG7:3WZ$3/-3!*)!B

Z5?%&" =KeJ

"$*5I#*" '( &"#. /"* L'&*2 7"& $2#&"8 # I"#$%&" '( "S%5*C ('& *2" 6'L."$b)cR
\/0"] +#/ A" 0"&5B"0 AC +%I%.#*5/? &"#. &"*#5/"0 7&'!*$ 7"& $2#&"K=` Z5?%&" =Ke
$2'L$ *2#*8 L25." 05 "&"/+"$ 5/ *2" #$$%I"0 $*#&*5/? ."B". '( /"* L'&*2 7"& $2#&"
5/ 9aF9 5I7.C8 %/$%&7&5$5/?.C8 B"&C $5?/5!+#/* 05 "&"/+"$ 5/ *2" 5I7.5"0 "$*5I#*"$
'( "S%5*C 5/ *2" "#&.5"& C"#&$ '( *2" $#I7."8 *&"/0 ?&'L*2 5/ &"#. /"* L'&*2 7"&
$2#&" I"#/$ *2#* *2" 5I7#+* '( *2" 5/5*5#. #$$%I7*5'/ A"+'I"$ 5/+&"#$5/?.C ."$$
$5?/5!+#/*K T$ # &"$%.*8 ('& I'$* '( *2" *L"/*5"*2 +"/*%&C *2" *2&"" #.*"&/#*5B"
"$*5I#*"$ '( "S%5*C ('& *2" 6'L."$b)cR 5/0"] #&" (#5&.C $5I5.#& V#/08 '( +'%&$"8
5/+&"#$5/?.C $' #$ *2" +"/*%&C 7&'?&"$$"$YK
Z%&*2"&I'&"8 #$ *2" *#A." A".'L $2'L$8 *2" B#&5'%$ #.*"&/#*5B" I"#$%&"$ '(

"S%5*C #.. $2#&" *2" 7&'7"&*C '( #B"&#?" B#.%"$ L".. A".'L %/5*C8 "B"/ #..'L5/?
('& *2" B"&C 05 "&"/* $*#&*5/? B#.%"$K=O

=`\ #I ?&#*"(%. *' ["&&C R5+,('&0 ('& $%??"$*5/? *25$ #77&'#+2K
=OT B"&C $5I5.#& V#/0 "B"/ I'&" I#&,"0Y ("#*%&" 5$ "B50"/* 5/ 0#*# ('& *2" 3/5*"0 g5/?0'I

V)I5*2"&$8 =;;`YK

9O



J6&+ M&;.6# ,4 !;$6%+&$/<6 D#$/2&$6# ,4 KDN./$3 X
9:;;<=;;= 9:Od<=;;= 9aF9<=;;=

4'/!/#/+5#. ES%5*C ;Ke` ;KeO /b#
6'L."$b)cR ES%5*C V5(k;Kd 5/ 9aF9Y ;Kd= ;Kde ;Kdd
6'L."$b)cR ES%5*C V5(k9 5/ 9aF9Y ;Ke` ;Ke` ;KF9
6'L."$b)cR ES%5*C V5(k= 5/ 9aF9Y ;KF9 ;KeF ;Kae

f5B"/ &"#$'/#A.C &".5#A." 05B50"/0$ 0#*#8 *2" #A'B" !?%&"$ *2%$ $%??"$* *2#*
7&'!*$ !?%&"$ ('& S%'*"0 +'I7#/5"$ #&" $C$*"I#*5+#..C 'B"&$*#*"0 V'&8 $*&5+*.C
$7"#,5/?8 #&" B#.%"0 AC I#&,"*$ #$ 5( *2"C L"&"YK P2" 0"?&"" '( +'&&"$7'/0"/+"
A"*L""/ *2" "$*5I#*"$ ('& S%'*"0 +'I7#/5"$8 #/0 *2" I"#/ B#.%"$ '( #.. *2&""
I"#$%&"$ '( ('& /'/!/#/+5#. +'I7#/5"$8 0"&5B"0 (&'I A#.#/+" $2""*$8 L'%.0
#77"#& *' A" $*&'/? +5&+%I$*#/*5#. "B50"/+" *2#* *2" $'%&+" '( *25$ 'B"&$*#*"I"/*
.5"$ 5/ %/0"&<0"7&"+5#*5'/ '( +#75*#.K

0)O) @,%C,%&$6 P6<6%&E6 H&$/,#

T$ # AC<7&'0%+* '( 7&'0%+5/? I"#$%&"$ '( 8 *2" 0#*#A#$" #.$' #..'L$ +'/$*&%+<
*5'/ '( # &#/?" '( I"#$%&"$ '( +'&7'&#*" ."B"&#?"8 'B"& # .'/?"& +'/*5/%'%$ $#I7."
7"&5'0 *2#/ 7&"B5'%$.C #B#5.#A." V G'..#/0 c !C"&$8 9:aOU !5.."&8 9:e`YK \/
+'/*&#$* *' *2" (#5&.C +'/$5$*"/* 7#**"&/ $2'L/ AC AC 05 "&"/* I"#$%&"$8 Z5?%&"
=KF $2'L$ *2#*8 0"7"/05/? '/ L25+2 ."B"&#?" I"#$%&" 5$ %$"08 #/0 '/ L2"*2"& #.<
.'L#/+" 5$ I#0" ('& 7'$$5A." %/0"&< '& 'B"&<$*#*"I"/* '( +'&7'&#*" 0"A*8 $*&5,5/?.C
05 "&"/* 75+*%&"$ '( ."B"&#?" +#/ A" +'/$*&%+*"0K=d P2" .5$* '( I"#$%&"$ $2'L/ 5$
AC /' I"#/$ "]2#%$*5B"8 A%* 5$ 5/*"/0"0 $5I7.C *' 0"I'/$*&#*" 2'L L50" # &#/?"
'( "$*5I#*"$ '( ."B"&#?" +#/ A" 0"&5B"0 (&'I #B#5.#A." 0#*#K P2" B#&5#*5'/ A"*L""/
05 "&"/* I"#$%&"$ 5$ 7#&*5+%.#&.C I#&,"0 #* *2" "/0 '( *2" $#I7."8 L2"/ 5* L'%.0
2#B" A""/ 7'$$5A." *' +.#5I *2#*8 0"7"/05/? '/ L25+2 I"#$%&" L#$ %$"08 ."B"&#?"
L#$ "5*2"& /"#& 5*$ &"+'&0 25?28 '& /"#& 5*$ &"+'&0 .'LK
T.. ."B"&#?" I"#$%&"$ $2'L/ #&" +#.+%.#*"0 #$ *2" &#*5' '( $'I" I"#$%&" '(

/'/!/#/+5#. +'&7'&#*" 0"A* *' *'*#. I#&,"* B#.%"8 5*$".( I"#$%&"0 #$ *2" $%I '(
*2" I#&,"* B#.%" '( +'&7'&#*" "S%5*5"$ #/0 *2" &"."B#/* 0"A* I"#$%&"K=e

=d!"#$%&"$ '( #&" &".#*5B".C %/# "+*"0 A"+#%$" 05 "&"/* ."B"&#?" 0"!/5*5'/$ 5I7.C ' $"**5/?
I'B"I"/*$ *' A'*2 /%I"&#*'& #/0 0"/'I5/#*'& '(
=eT.. 0"A* I"#$%&"$ #&" #* I#&,"* 7&5+"$K >2"&" $'I" "."I"/*$ '( 0"A* #&" /'* #B#5.#A." (&'I

Z"0 '& '*2"& $'%&+"$ '/ *25$ A#$5$ #/ #0Q%$*I"/* 5$ I#0"8 0"$+&5A"0 5/ >&5?2* V=;;O#Y )"+*5'/
eK

9d



;.5@.517%'N%#%51:%'B17".*

R!"

"

!"

$"

%"

&"

'"

("

)"

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

M,?023N/0U/2/?/7:30:3[3,.3M,?023<0=>7?3@02A7
M,?023N/0U/2/?/7:3\3]<0=?/0-347U?]30:3[3,.3M,?023<0=>7?3@02A7
+7?3N/0U/2/?/7:30:3[3,.3+7?3<0=>7?3@02A7
+7?3N/0U/2/?/7:3\3]<0=?/0-347U?]30:3[3,.3+7?3<0=>7?3@02A7

Z5?%&" =KFJ

T ,"C 05$*5/+*5'/ 5$ A"*L""/ ?&'$$ #/0 /"* I"#$%&"$ '( +'&7'&#*" .5#A5.5*5"$K
P2" .#**"& I"#$%&" 5$ I'&" +'II'/.C %$"08 7#&*.C A"+#%$" /"* .5#A5.5*5"$ #&"
(&"S%"/*.C 5/("&&"0 5/05&"+*.C AC W?&'$$5/?<%7X /"* 5/*"&"$* 7#CI"/*$ V#$8 ('& "]<
#I7."8 5/ G'..#/0 c !C"&$ V&2 *$0Y8 @"&/#/," "* #.8 9:aaY=FU 2"&" 2'L"B"&8 0"A*
!?%&"$ #&" *#,"/ 05&"+*.C (&'I A#.#/+" $2""* 0#*# V$"" )"+*5'/$ TK9KO #/0 TK=K`Y
$' *2" +'I7#&5$'/ +#/ A" +#&&5"0 '%* '/ A'*2 0"!/5*5'/$K
6."#&.C8 #$ I5?2* A" "]7"+*"08 /"* #/0 ?&'$$ ."B"&#?" 2#B" B"&C 05 "&"/* #B<

"&#?" B#.%"$U *2'%?2 "S%#..C +."#&.C *2"C 2#B" A""/ 25* AC $5I5.#& $2'+,$ V/'*
."#$* *2" $L5/?$ 5/ *2" '*2"& "."I"/* '( *'*#. I#&,"* B#.%"8 *2" B#.%" '( *2" $*'+,
I#&,"*YK T $*&5,5/? ("#*%&" '( A'*2 $"&5"$ 5$ *2#*8 0"$75*" $5?/5!+#/* "%+*%#*5'/$8
A'*2 #77"#&8 5( /'* /"+"$$#&5.C $*#*5'/#&C8 #* ."#$* *' I'B" L5*25/ +"&*#5/ A'%/0$K
f&'$$ ."B"&#?" #77"#&$ *' 2#B" A""/ I#5/.C L5*25/ # &#/?" '( *"/ 7"&+"/*#?"
7'5/*$ "5*2"& $50" '( d;i '( *'*#. I#&,"* B#.%"U /"* ."B"&#?" 2#$ *C75+#..C I'B"0
5/ # &#/?" #&'%/0 =;iK

=FT/ #77&'#+2 *2#* +#/ ."#0 *' S%5*" $"&5'%$ I5$mI"#$%&"I"/* '( /"* .5#A5.5*5"$ < $"" 05$+%$$5'/
5/ )"+*5'/ `K=K

9e



P'L#&0$ *2" "/0 '( *2" $#I7."8 *2" *L' $"&5"$8 #$ +#.+%.#*"0 '/ *2" A#$5$ '(
&"+'&0"0 #$$"*$ #/0 .5#A5.5*5"$8 7&"$"/*"0 05$*5/+*.C 05 "&"/* 75+*%&"$ '( +'&7'&#*"
5/0"A*"0/"$$8 5/ &".#*5'/ *' 25$*'&5+ /'&I$K @'*2 (".. B"&C $2#&7.C 0%&5/? *2"
9::;$8 .#&?".C 0%" *' *2" $2#&7 &5$" 5/ *2" B#.%" '( *2" $*'+, I#&,"* 0%&5/? *25$
7"&5'0K P2" /"* I"#$%&" L#$ S%5*" L50".C %$"0 *' #&?%" *2#* *2" +'&7'&#*" 0"A*
A%&0"/ L#$ #/ 25$*'&5+#..C .'L ."B". 5/ &".#*5'/ *' *'*#. +'&7'&#*" B#.%"K @'*2
I"#$%&"$ *2"/ &'$" S%5*" $2#&7.C #(*"& *2" $*'+, I#&,"* 7"#,"0U A%* L2"&"#$ *2"
&"+'&0"0 ?&'$$ I"#$%&" &"+'B"&"0 *' ."B".$ *2#* L"&" (#5&.C 25?2 5/ &".#*5'/ *'
25$*'&5+#. /'&I$8 *2" /"* I"#$%&" &"I#5/"0 S%5*" .'L 5/ 25$*'&5+#. *"&I$K
G'L"B"&8 *2"&" #&" $'I" &"#$'/$ ('& $+"7*5+5$I #A'%* *2" /"* I"#$%&"K >&5?2*

V&2 *$0Y $2'L$ *2#* 5( /"* L'&*2 2#0 ?&'L/ 5/ .5/" L5*2 "'L I"#$%&"$ '( &"*#5/"0
7&'!*$8 +'/$5$*"/* L5*2 *2" /#*5'/#. #++'%/*$8 5*$ ?&'L*2 L'%.0 2#B" A""/ $5?/5!<
+#/*.C I'&" I%*"0 V5/0""08 L'%.0 2#B" A""/ +.'$" *' ^"&' 5/ $'I" &"+"/* C"#&$YK
@C 5I7.5+#*5'/8 ('& #/C ?5B"/ I"#$%&" '( *2" +#75*#. $*'+,8 *2" 5I7.5"0 !?%&"$ ('&
/"* .5#A5.5*5"$ L'%.0 2#B" ?&'L/ "B"/ I'&" &#750.CK P' &"+'/+5." *2" *L' !?%&"$8
*2" Z"0 5/+.%0" L2#* 5$ 5/ " "+* # A#.#/+5/? 5*"I 5/ I5$+".."#/"'%$ #$$"*$ #/0
.5#A5.5*5"$8 *2#* 5/+.%0" $5?/5!+#/* %/50"/*5!"0 "."I"/*$K
4'& 5$ *2" /'/!/#/+5#. +'&7'&#*" $"+*'& *2" '/.C $"+*'& L2"&" 05$+&"7#/+5"$

2#B" A""/ $5?/5!+#/*K \* 5$ 7'$$5A." *' +'/$*&%+* # *5I" $"&5"$ ('& *'*#. %/50"/*5!"0
0"A*J *2" ?#7 A"*L""/ *'*#. 50"/*5!"0 #$$"*$ #/0 *'*#. .5#A5.5*5"$=a '( #.. $"+*'&$8
5/+.%05/? *2" 'B"&$"#$ $"+*'& Z5?%&" =KF $2'L$ *2" 5I7#+* '/ *2" *L' &"+'&0"0
I"#$%&"$ '( ."B"&#?" '/ *2" V#0I5**"0.C "]*&"I"Y #$$%I7*5'/8*2#* #.. '( L2#*
I5?2* A" *"&I"0 W!#&*5#/ 0"A*X 5$ 5/ &"#.5*C %/&"+'&0"0 0"A* '( *2" /'/!/#/+5#.
+'&7'&#*" $"+*'&K P2" +2#&* $2'L$ *2#* *2" " "+* '/ ?&'$$ ."B"&#?" 5$ &".#*5B".C
.5I5*"08 *2'%?2 5* 0'"$ $%??"$* *2#* &"+"/* B#.%"$ #&" I%+2 +.'$"& *' 7&"B5'%$ 7"#,
."B".$K P2"&" 5$ 2'L"B"& # I%+2 I'&" 0&#I#*5+ 5I7#+* '/ *2" &"+"/* 7#**"&/ '(
/"* ."B"&#?"K \/$*"#0 '( A"5/? #* # /"#&<&"+'&0 .'L8 *2" #0Q%$*"0 $"&5"$ 5$ /'* (#&
' 7&"B5'%$ 25$*'&5+ 7"#,$ 5/ *2"9:`;$8 #/0 B"&C +.'$" *' 5*$ 7'$*L#& 7"#,K
\* $2'%.0 A" $*&"$$"0 *2#* /'/" '( *2"$" $"&5"$ +#/ A" &"?#&0"0 #$ 7&'B505/?

*2" 0"!/5*5B" 75+*%&" '( /'/!/#/+5#. +'&7'&#*" ."B"&#?"J L2#* *2"C 0' +."#&.C
+'/B"C 5$ *2#* #77#&"/*.C &"#$'/#A." #/0 $"/$5A." +#.+%.#*5'/$ +#/ C5".0 05$*5/+*.C
+'/*&#05+*'&C 75+*%&"$ < "$7"+5#..C 5/ &"+"/* 0#*#K EI75&5+#. 5/B"$*5?#*5'/$ 5/*'
*2" 7&"05+*5B" 7'L"& '( *2" #.*"&/#*5B" I"#$%&"$ I5?2* 7'$$5A.C 2".7 5/ 0"+505/?
L25+2 5$ *2" I'$* 7&#+*5+#..C %$"(%. 5/05+#*'&K=:

=a!"#$%&"0 5/ *2" A&'#0"$* 7'$$5A." 0"!/5*5'/J $"" >&5?2* V=;;OAY ('& 0"*#5.$ '( 0#*# +'/<
$*&%+*5'/K
=:>&5?2* V&2 *$0Y8 )"+*5'/ `KO 0"*#5.$ *2" +'/$*&%+*5'/ '( #/ #0Q%$*I"/* *' /"* .5#A5.5*5"$ *'

9F



>) ! @,2C&%/#,+ ,4 $56 9&$&#6$ A/$5 1,26 G&#$ H6#6&%'5

>)() P&/$+6% &+- 1$,;3&%,<Q# R0SS>T 6#$/2&$6#

\/ # &"+"/* 7#7"&8 D#5*/"& c )*'.C#&'B V=;;`Y +'/$*&%+* #/ "$*5I#*" '( P'A5/_$
('& *2" *'*#. A%$5/"$$ $"+*'& 'B"& *2" 7"&5'0 9:d`<=;;;K P2"C I'*5B#*" *2"5&

*2"'&"*5+#. #/0 "I75&5+#. #/#.C$5$ AC /'*5/? *2#*8 5/ *2"5& 0#*#$"*8 P'A5/_$ 2#$
%$%#..C A""/ L".. #A'B" 9 < # ("#*%&" *2#*8 .5," G#.. V=;;9Y8 *2"C #**&5A%*" *'
5/*#/?5A." #$$"*$8 $5/+" *2" 0"/'I5/#*'& '( '/.C I"#$%&"$ *#/?5A." #$$"*$K P25$
,"C ("#*%&" '( *2"5& 0#*#$"* 5$ /'*8 2'L"B"&8 B5$5A." 5/ *2" 0#*#$"* 0"$+&5A"0 5/
*25$ 7#7"&K \/0""08 #$ )"+*5'/ =Kd /'*"$8 S%5*" *2" +'/*&#&C 5$ *2" +#$"K )5/+" *2"
/'/!/#/+5#. +'&7'&#*" $"+*'& 5$ $%+2 # .#&?" 7#&* '( *2" *'*#. A%$5/"$$ $"+*'& V5/
=;;; 5* L#$ dei '( *2" *'*#. AC I#&,"* B#.%"Y *25$ 05$+&"7#/+C #77"#&$ '/ *2"
(#+" '( 5* *' A" # $"&5'%$ 7%^^."K

+.O"&P*'! '4.5'7,%'39*"&%**'C%27.5Q'
FR@127'.4';.55%27".&*'7.'N1"7&%5'E'C7.)A15.#P*'$171

"K"""

"K'""

!K"""

!K'""

$K"""

$K'""

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

T71021A20?763N0/?-7=3D3C?,2S0=,5 F,==71?763+AG7=0?,=

F,==71?763+AG7=0?,=30-6347-,G/-0?,=

Z5?%&" `K9J

' $"* *2" 5I7#+* '( # 05$*5/+* +2#/?" 5/ *2" Z"0_$ *&"#*I"/* '( *#/?5A." #$$"*$ (&'I *2" .#*"
9:a;$ '/L#&0$K P25$ #0Q%$*I"/* #.$' $%??"$*$ 05$*5/+*.C 25?2"& +'&7'&#*" ."B"&#?" #* *2" "/0 '(
*2" $#I7."K

9a



\/ (#+*8 '/ +.'$"& "]#I5/#*5'/8 *2"&" 5$ /'* I%+2 *' 7%^^." 'B"&J D#5*/"& c
)*'.C#&'B $5I7.C ?"* *2"5& 0#*# L&'/?K T 0"*#5."0 +'I7#&5$'/ 5/ >&5?2* V=;;OAY
$2'L$ *2#* *2"C A'*2 'B"&"$*5I#*" *2" /%I"&#*'& #/0 %/0"&"$*5I#*" *2" 0"/'I<
5/#*'& '( *2"5& "$*5I#*"K P2" .#**"& "&&'& 5$ I'$* $5?/5!+#/*J *2" 7&5I#&C (#+*'&
A"5/? *2" 'I5$$5'/ '( $5?/5!+#/* "."I"/*$ '( *#/?5A." V&#*2"& *2#/ 5/*#/?5A."Y
#$$"*$8 (&'I *2" 0"/'I5/#*'& V*2" I'$* 5I7'&*#/* '( L25+2 'I5$$5'/$ L"&" &"$5<
0"/*5#. +#75*#. #/0 .#/0YK >2"/ *2" +#.+%.#*5'/ 5$ +#&&5"0 '%* +'&&"+*5/? ('& *2"$"
"&&'&$ *2" &"$%.*5/? $"&5"$ ('& *2" A%$5/"$$ $"+*'& #$ # L2'." *%&/$ '%* #.$' *'
2#B" # I"#/ L".. A".'L %/5*C8 +'/$5$*"/* L5*2 *2" "S%5B#."/* $"&5"$ ('& *2" /'/<
!/#/+5#. +'&7'&#*" $"+*'& 0"$+&5A"0 5/ *25$ 7#7"&K Z5?%&" `K9 V&"7&'0%+"0 (&'I
>&5?2*8 =;;OAY $2'L$ *2" 5I7#+* '( *2"$" +'&&"+*5'/$K

>)0) U6%+&+V6F U,5+ &+- H6/##Q# R(WXXT 6#$/2&$6#

TI%+2 +5*"0 *5I" $"&5"$ ('& +'/$*&%+*"0 ('& #/ "+'/'I"*&5+ $*%0C '( 5/B"$*I"/*8
5$ ('%/0 5/ @"&/#/,"8 @'2/ #/0 1"5$$ V9:aaYK P25$ $"&5"$ 5$ +'/+"7*%#..C &#*2"&
05 "&"/* (&'I *2" $"&5"$ +'/$*&%+*"0 2"&"8 $5/+" 5* 5$ #/ #**"I7* *' 0"&5B" # $"&5"$
('& +,5;$),/ (&'I 0#*# '/ P'A5/_$ V#B"&#?"Y 8 +'&&"+*"0 ('& +2#/?"$ 5/ *#]
&#*"$8 #/0 *#] A&"#,$ '/ 5/B"$*I"/*8 "*+K 4'/"*2"."$$ 5* 5$ '( 5/*"&"$* *' +'I7#&"
*2" *"+2/5S%"$ #77.5"0 5/ +'/$*&%+*5/? *2" #B"&#?" !?%&"$ *2#* (""0 5/*' *2#*
"$*5I#*" L5*2 *2" I"*2'0'.'?C %$"0 2"&"K
Z5?%&" `K= $2'L$ *2&"" $"&5"$J !&$*8 *2" $"&5"$ ('& *#]<#0Q%$*"0 #$ ?5B"/ 5/

@"&/#/," "0 ,/`;U $"+'/08 P'A5/_$ #$ +#.+%.#*"0 5/ *25$ 7#7"&U *25&0 #/ "S%5B#."/*
$"&5"$ '/ *2" $#I" A#$5$ *2#* &"7.5+#*"$ *2" !?%&" ('& P'A5/_$ V#B"&#?"Y *2#* ("0
5/*' @"&/#/," "0 ,/ _$ I#&?5/#. +#.+%.#*5'/$K
\/ *2" +'II'/ $#I7." #.. *2&"" $"&5"$ 2#B" (#5&.C $5I5.#& 7&'7"&*5"$ 5/ *"&I$

'( 7"&+"/*#?" +2#/?"$ V*2" +2#&* 5$ '/ # .'? $+#."YK`9 P2" /"#"/ '( *2" @"&/#/,"
"0 ,/ $"&5"$ 5$ 2'L"B"& L".. #A'B" %/5*C8 5/ +'/*&#$* *' A'*2 *2" &#L !?%&"$ ('&
#B"&#?" K P2" $5I5.#&5*5"$ A"*L""/ *2" .#**"& I"#$%&"$ 'B"& *25$ 7"&5'0 5I7.C
2'L"B"& *2#* V5/ +'/*&#$* *' *2" +'I7#&5$'/ L5*2 D#5*/"& c )*'.C#&'B8 &2 *$0Y *2"
05 "&"/+" 5/ ."B". '( *2" *#]<#0Q%$*"0 I"#$%&" 5$ #.I'$* "/*5&".C "]7.#5/"0 AC *2"
B#&5'%$ #0Q%$*I"/*$ ('& *#] *&"#*I"/*K

`;l& $*&5+*.C8 ('%&*2 S%#&*"& B#.%"$ '( *2" $"&5"$ ?5B"/ 5/ P#A." a V7`=`Y8 7.%$ '/"8 ('& +'I7#<
&#A5.5*C L5*2 I"#$%&"$ 5/ *25"$ 7#7"&K
`94'*" 2'L"B"& *2#* 5/ *2" V&".#*5B".C $2'&*Y $#I7." %$"0 AC @"&/#/," "0 ,/ *2" I"#/<&"B"&*5/?

7&'7"&*C '( L#$ I%+2 ."$$ +."#&.C B5$5A." < *2" $"&5"$ A"5/? "$$"/*5#..C +'I7'$"0 '( # $5/?."
%7$L5/? #/0 # $5/?." 0'L/$L5/?K

9:



;.R@15"*.&'<"7,'3%5&1&S%'%7'1)'TIUJJVQ'!

"K!

!

!"

!#"" !#!" !#$" !#%" !#&" !#'" !#(" !#)" !#*" !##" $"""
U7=-0->737?3023?0^R06_A:?763W31,GH0=0U273U0:/:
M,U/-V:3WQ3XOY3`/^763F0H/?02
M,U/-V:3WQ3X7=-0->737?3023G7?L,6,2,JS

Z5?%&" `K=J

\* 5$ L'&*2 /'*5/?8 2'L"B"&8 *2#*8 #$ Z5?%&" `K= $2'L$8 5( *2" @"&/#/," "0 ,/
I"*2'0'.'?C 5$ "]*"/0"0 ('&L#&0$ A"C'/0 *2"5& '&5?5/#. $#I7."8 *2" *L' #B"&#?"
$"&5"$ 05B"&?" S%5*" $%A$*#/*5#..CK P2" 7&5I#&C "]7.#/#*5'/ 5$ *2#* @"&/#/,"

"0 ,/ 050 /'* I#," #/C %$" '( 7%A.5$2"0 Z"0 A#.#/+" $2""* 0#*# '/ *2" B#.%" '(
"S%5*5"$ #/0 0"A*8 A%* 5/$*"#0 %$"0 # &#*2"& +&%0" W?&'$$5/?<%7X #77&'#+2 *' A'*2K
>&5?2* V=;;O#Y $2'L$ *2#* L2"/ *2" 5I7.5"0 I#&,"* B#.%" '( "S%5*5"$ #/0 0"A*
$"&5"$ #&" +'I7#&"0 L5*2 *2" "S%5B#."/* Z"0 $"&5"$8 *2"C 05B"&?"8 #* *5I"$ AC B"&C
.#&?" #I'%/*$ V%7 *' *L' ('.0 5/ *2" +#$" '( "S%5*5"$8 #/0 %7 *' !B"('.0 5/ *2"
+#$" '( 0"A*Y < I'$* /'*#A.C 5/ *2" .#$* *"/ C"#&$ '( *2" $#I7."K P2" ."$$'/ *' A"
."#&/"0 (&'I *25$ +'I7#&5$'/ 5$ *2#* *2'$" L2' L5$2 *' ('..'L *2" @"&/#/," "0 ,/
#77&'#+2 5/ 0"&5B5/? #/ "$*5I#*" '( *#]<#0Q%$*"0 I#&?5/#. $2'%.0 A" +#&"(%. *'
"/$%&" *2#* *2" *2" #B"&#?" VP'A5/_$Y I"#$%&"$ *2#* (""0 5/ #&" +'/$5$*"/* L5*2
Z"0 0#*#K

=;



>)>) !;$6%+&$/<6 D#$/2&$6# ,4 Y,+Z9/</-6+- @&#5!,A#

!'$* &"+"/* 05$+%$$5'/$ '( #0Q%$*I"/*$ *' 05B50"/0$ *' #..'L ('& *2" 5I7#+* '( /'/<
05B50"/0 +#$2"'L$ V"?8 Z#I# c Z&"/+2 V=;;9YU f&%..'/ c !5+2#".C V=;;=YU D5#/?
c )2#&7" V9:::YY 2#B" ('+%$$"0 '/ *2" &'." '( &"7%&+2#$"$K >25." *2"$" 2#B" ?&'L/
B"&C &#750.C 'B"& *2" 7#$* 0"+#0"$8 *2"5& 5I7#+* 2#$ (&"S%"/*.C A""/ $L#I7"0 5/
*2" &"+"/* 7#$* AC *2" 5I7#+* '( +#$2<!/#/+"0 #+S%5$5*5'/$8 *2#* #&"8 5/ " "+*8
/"?#*5B" /"L 5$$%"$8 $5/+" *2"C L5*20&#L $*'+, (&'I /'/<+'&7'&#*" 'L/"&$2578
5/ "]+2#/?" ('& # +#$2 7#CI"/*K Z.'L '( (%/0$ 0#*# '/ /"* /"L 5$$%"$ *#," (%..
#++'%/* '( *2"$" *&#/$#+*5'/$ V#$ L".. #$ *#,5/? #++'%/* '( I'&" +'/B"/*5'/#. /"L
5$$%"$8 *2#* 2#B" A""/ B"&C $I#.. 5/ *2" &"+"/* 7#$*8 A%* L"&" S%#/*5*#*5B".C I%+2
I'&" 5I7'&*#/* 5/ "#&.5"& 7"&5'0$YK

;.R@.&%&7*'.4'6))%&'E'?"2,1%)AP*'TFR@)"2"7V';1*,4).<'("%)$

R$

"

$

&

(

*

!"

!$

!&

!(

!#)) !#)# !#*! !#*% !#*' !#*) !#*# !##! !##% !##' !##)

Y227-3D3</1L072S39$""$B3GD0;G5 Y227-3D3</1L072S39$""$B36/5;G5

Y227-3D3</1L072S39$""$B3=7H,;G5

Z5?%&" `K`J

P2" 5I7'&*#/+" '( +#$2<!/#/+"0 #+S%5$5*5'/$ 5/ #??&"?#*" 7#C'%* 7'.5+C 2#$ &"<
+"5B"0 &".#*5B".C .5**." #**"/*5'/ V"]+"7*5'/$ #&" )2'B"/ V9:aeYU @#?L".. c )2'B"/
V9:a:YU T+,"&* #/0 )I5*2 V9::`YU #/0 T.."/ c !5+2#".C V=;;=YY P2" .#**"& #%<

=9



*2'&$ /'*" *2#*8 #.*2'%?28 #* *5I"$ *2"$" "'L$ 2#B" #* *5I"$ 0L#&("0 #.. '*2"&
('&I$ '( +#$2 05$*&5A%*5'/8 *2"&" 2#B" *2%$ (#& A""/ A#&".C #/C #**"I7*$ *' "/?#?"
5/ "I75&5+#. 5/B"$*5?#*5'/$ *2#* I"#$%&" #??&"?#*" +#$2 05$*&5A%*5'/ *#,5/? *2"$"
"'L$ 5/*' #++'%/* V*2" '/.C "]+"7*5'/$ #77"#& *' A" T+,"&* #/0 )I5*28 &2 *$0<
!"2&#8 &2 *$0U 1'A"&*$'/ #/0 >&5?2*8 =;;`YK
f5B"/ *2" 05 "&"/+"$ 5/ 0"!/5*5'/8 *2" +#$2"'L C5".0 $"&5"$ 0"$+&5A"0 5/ )"+<

*5'/$ =K= +#//'* A" 05&"+*.C +'I7#&"0 L5*2 "$*5I#*"$8 $%+2 #$ *2'$" '( D5#/? c
)2#&7" V&2 *$0Y *2#* '/.C +'&&"+* ('& &"7%&+2#$"$K \* 5$ 2'L"B"& 7'$$5A." *' I#,"
# +'I7#&5$'/ L5*2 !?%&"$ 5/ T.."/ c !5+2#".C V&2 *$0YK >&5?2* V&2 *$0= $2'L$
*2#* *2" ?"/"&#. 7#**"&/ '( *2" *L' $"&5"$ 5$ S%5*" $5I5.#&U #/0 *2#* #/C 05 "&"/+"$
#77"#& *' A" &"#05.C "]7.5+#A."K
P2" Z"0 0' /'* 7&'B50" #/C A&"#,0'L/ '( /"* /"L 5$$%"$ 5/*' 5*$ +'/$*5*%"/*

+'I7'/"/*$K G'L"B"&8 *' *2" "]*"/* *2#* T.."/ c !5+2#".C_$ 0#*# +#/ A" *&"#*"0
#$ I%*%#..C +'/$5$*"/*8 *2"C +#/ A" %$"0 *' 0"&5B" $%+2 # A&"#,0'L/8 #$ $2'L/ 5/
Z5?%&" `K`K P25$ $2'L$ *2#* L25." &"7%&+2#$"$ 2#B" ?&'L/ $5?/5!+#/*.C $5/+" 9:FF8
*' # ."B". #.I'$* "S%#. *' 05B50"/0$ #* *2" "/0 '( *2"5& $#I7."8 I'B"I"/*$ 5/ A'*2
&"7%&+2#$"$ #/0 05B50"/0$ 2#B" #* *5I"$ A""/ 0L#&("0 AC *2'$" 5/ +#$2<!/#/+"0
#+S%5$5*5'/$K \/ 7#&*5+%.#&8 *2"$" L"&" *2" 0'I5/#/* "."I"/* 5/ *2" $2#&7 %7$L5/?
5/ *2" +#$2"'L C5".0 0%&5/? *2" 9:a;$K

==



TRRE4[\H

!) 763 9&$& 96"+/$/,+#

P2" "]*"/0"0 B"&$5'/ '( *25$ 7#7"& V>&5?2*8 =;;OAY 7&'B50"$ (%.. 0"*#5.$ '/ *2"
+'/$*&%+*5'/ '( #.. eF $"&5"$ 5/ *2" 0#*#$"*K \/ *25$ $"+*5'/ \ ('+%$ '/ *2" ,"C
5$$%"$ #/0 0"!/5*5'/$K P2" 05$+%$$5'/ (#..$ /#*%&#..C 5/*' *L' $%A<$#I7."$J 9:Od
'/L#&0$U #/0 9:;;<9:OOK

!)() 763 9&$& 96"+/$/,+#F (WBIZ0SS0

Z&'I 9:Od '/L#&0$ 0#*# ('& *2" /'/<(#&I8 /'/<!/#/+5#. +'&7'&#*" $"+*'& #&" 0"<
&5B"0 #.I'$* "/*5&".C (&'I # $5/?." $'%&+"J Z"0"&#. 1"$"&B" V=;;9Y P2" '/.C $"&5"$
/'* $' 0"&5B"0 #&" 7&5+" 0""#*'&$`= #/0 *L' $"&5"$ 0"&5B"0 (&'I *2" 4#*5'/#. \/<
+'I" #/0 R&'0%+* T++'%/*$K

!)()() G%/'6 *+-/'6#F 9/</-6+-#F &+- ?,$&; H6$.%+#

1$&+-&%- 96"+/$/,+# P2" /'/!/#/+5#. $*'+, 7&5+"8 5$ 0"!/"0 ACJ

!
!

!
VTK9Y

L2"&" k I#&,"* B#.%" '( "S%5*5"$ '%*$*#/05/? VP#A." @9;=8 .5/" `OYU
k /"* /'/!/#/+5#. +'&7'&#*" "S%5*C 5$$%"$ VP#A." 19;=8 .5/" 99YK \* 5$ $"* "S%#.
*' %/5*C 5/ 9:Od V*2" $*#&*<7'5/* ('& Z"0 0#*#Y #$ # +'/B"/5"/* /'&I#.5$#*5'/K
P2" 5I7.5"0 5/0"] '( *2" /%IA"& '( $2#&"$ '%*$*#/05/? 5$ 0"!/"0 $5I7.C ACJ
!
P'*#. 05B50"/0 7#CI"/*$8 ('& *2" /'/<(#&I8 /'/<!/#/+5#. +'&7'&#*" $"+<

*'& +'I" (&'I P#A." Z9;=8 .5/" `K Z'..'L5/? *2" *5I5/? +'/B"/*5'/ '( !5.."&<
!'05?.5#/5 V9:e9Y *2"C +#/ A" 05B50"0 AC ! *' 0"&5B" 05B50"/0$ 7"& $2#&"8

V$5/+" 05B50"/0$ #&" 0""I"0 *' A" 7#50 '%* #* *2" "/0 '( *2" 7"&5'0 *'
*2'$" L2' 2".0 $2#&"$ #* *2" $*#&* '( *2" 7"&5'0YK G"/+" *2" 05B50"/0 C5".0 +#/
A" 0"!/"0 +'/$5$*"/*.C L5*2 7%A.5$2"0 5/05+"$ ACJ

! !
!
!

!
VTK=Y

`=["*#5.$ '/ L25+2 #&" 7&'B50"0 5/ >&5?2* V=;;O#Y )"+*5'/ dK

=`



P25$ *5I5/? +'/B"/*5'/ 5$ 2'L"B"& (&"S%"/*.C 5?/'&"08 #* B"&C .5**." +'$* 5/ *"&I$
'( #++%&#+C '( *2" 0#*#8 AC %$5/? *2" $5I7."& #77&']5I#*"0 0"!/5*5'/ V#$ $2'L/
5/ Z5?%&" =K9 Y $5/+" *2" &#*5' ! 5$ *C75+#..C B"&C +.'$" *' %/5*CK
P2" *'*#. &"*%&/ *' $2#&"2'.0"&$ 5$ ?5B"/ ACJ

" # !
#

!
!

!
$" # % VTK`Y

!;$6%+&$/<6 -6"+/$/,+# .#/+E $,$&; '&#5!,A $, #5&%65,;-6%#) Z'..'L5/?
!5.."& c !'05?.5#/5V9:e9Y8 0"!/" *'*#. +#$2"'L *' $2#&"2'.0"&$8 #$ 5/ !"2&#
V9::aY8 1'A"&*$'/ c >&5?2* V=;;`Y #$J

! ! VTKOY

P2" +'&&"$7'/05/? W+#$2"'L C5".0X 5$ ?5B"/ AC

! !
!

#/0 *2" +'&&"$7'/05/? &"*%&/ 5$

" # " !
# !

!
VTKdY

Z'..'L5/? !5.."& c !'05?.5#/58 *25$ I%$* V%$5/? VTK9Y #/0 *2" 0"!/5*5'/$ '(
#/0 Y A" 50"/*5+#. *' *2" &"*%&/ #$ 0"!/"0 5/ VTK`YJ

!)()0) @,%C,%&$6 D&%+/+E#

6'&7'&#*" 7&'!*$ V"#&/5/?$Y #&" +'/$*&%+*"0 (&'I /#*5'/#. 5/+'I" 0#*# #$ ('.<
.'L$J``

``T.. &"("&"/+"$ #&" *' *#A."$ 5/ *2" 4#*5'/#. \/+'I" #/0 R&'0%+* T++'%/*$K

=O



! 4'/!/#/+5#. 7&'!*$ A"('&" *#] (&'I 0'I"$*5+ '7"&#*5'/$ V9K9e .5/" =aY

# lB"&$"#$ 7&'!*$

R&'!*$ *#] .5#A5.5*CV9K9e .5/" =:Y

# \/B"/*'&C -#.%#*5'/ T0Q%$*I"/* V9K9e8 .5/" ``Y

# 6#75*#. 6'/$%I7*5'/ T0Q%$*I"/* V9K9e8 .5/" `OY

L2"&"

'B"&$"#$ 7&'!*$ ! \/+'I" (&'I ('&"5?/ +'&7'&#*5'/$ *' 3) +'&7'&#*5'/$ VaK=d .5/" 9dY

6'&7'&#*" R&'!*$ #(*"& P#]8 R#CI"/*$ *' &"$* '( L'&.0 VeK9:@b6 .5/" FeY

P2" #0Q%$*I"/* ('& 'B"&$"#$ 7&'!*$ 7%*$ *2" &"$%.*5/? $"&5"$ '/ # +'I7#&#A."
'L/"&$257 A#$5$ *' "S%5*C I#&,"* B#.%" 0#*#8 L25+2 &".#*" '/.C *' 3) +'&7'&#*5'/$

!)()>) ?&+E/";6 !##6$#

PL' #.*"&/#*5B" I"#$%&"$ '( *#/?5A." #$$"*$8 #/0 #&" +'/$*&%+*"0K
@'*2 5/+.%0" "$*5I#*"$ '( *2" B#.%" '( .#/0K P2" *L' I"#$%&"$ '/.C 05 "& (&'I
9::; '/L#&0$8 0%" # 05$*5/+* 05$+'/*5/%5*C 5/ *2" Z"0_$ 0#*# +'/$*&%+*5'/ I"*2'0$
(&'I *2#* 0#*" '/L#&0$J *2" .#**"& "$*5I#*" *&"#*$ .#/0 I'&" +'/$5$*"/*.CK`O

!)()B) 8/+&+'/&; !##6$# &+- P/&"/;/$/6#

3/0"&.C5/? !?%&"$ +'I" $*&#5?2*('&L#&0.C (&'I *2" "'L '( (%/0$ *#A."$K \/>&5?2*
V=;;O#Y \ ?5B" 0"*#5.$ '( #/ #0Q%$*I"/* VA&'#0.C ('..'L5/? *2" I"*2'0'.'?C 5/
@&#5/#&08 )2'B"/ #/0 >"5$$8 9:a;Y *2#* +'/B"&*$ $'I" "."I"/*$ '( .5#A5.5*5"$ *'
# I#&,"* B#.%#*5'/K P2" #0Q%$*I"/* VL25+2 #.$' #77.5"$ 5/ "#&.5"& 7"&5'0$Y 2#$
$'I"*5I"$ 5I7.5"0 (#5&.C $5?/5!+#/* V%7 *' =;iY +2#/?"$ 5/ /"* .5#A5.5*C !?%&"$8
A%* 2#$ &".#*5B".C .5**." 5I7#+* '/ "$*5I#*"$K

!)0) 9&$& 96"+/$/,+#F (WSSZ(WBI

@"('&" 9:Od *2"&" 5$ /' $5/?."8 I%*%#..C +'/$5$*"/* $'%&+" '( 0#*#K G'L"B"&8 *2'$"
0#*# $'%&+"$ *2#* 0' "]5$* #&" I#5/.C #B#5.#A." ('& #* ."#$* $'I" '( *2" 7"&5'0 #(*"&
9:Od #$ L"..8 $' 5* 5$ 7'$$5A." *' #$$"$$ *2" 0"?&"" '( +'&&"$7'/0"/+" L5*2 "'L '(
(%/0$ 0#*#8 L25+2 5$ ?"/"&#..C ?''0K

`O)"" >&5?2* V=;;O#Y ('& I'&" 0"*#5.$K

=d



!)0)() 9/</-6+-#

T (#5&.C &".5#A." $"&5"$ ('& *'*#. /'/!/#/+5#. 05B50"/0 7#CI"/*$8 8 +#/ A"
+'/$*&%+*"0 (&'I *2" $*#&* '( *2" +"/*%&C8 *#,5/? 0#*# (&'I 4\RT P#A." 9K9e (&'I
V9:=:<OOYU g%^/"*$8 9:O9 V9:9:<=aYU f'.0$I5*28 9:ddV9:;;<9:9a YU #/0 6'L."$8
9:`a V9:;;<;=Y

!)0)0) Y6A *##.6#

T &#/?" '( $'%&+"$ 5$ %$"0 *' +'/$*&%+* # $"&5"$ ('& /"* /"L 5$$%"$8 A"('&"
Z"0 0#*# A"+'I" #B#5.#A."K P2" S%#.5*C '( *2" 0#*# 5$ #.I'$* +"&*#5/.C 05$*5/+*.C
.'L"& *2#/ 5/ *2" 7'$*<9:Od 7"&5'08 #.*2'%?2 *2" $"&5"$ 5*$".( 5$8 5/ I'$* C"#&$8
&".#*5B".C $I#.. V#B"&#?5/? #* I'$* #&'%/0 9i<=i '( I#&,"* B#.%"YK P2"&" 5$
#.$' # &"#$'/#A." 'B"&.#7 L5*2 Z"0 0#*# (&'I 9:Oe '/L#&0$KP2" $'%&+"$ %$"0 #&"
!5.."&8 9:e`U 3$40&5$*,/ 60,0$40$*4 #/0 *2" 7&++"5*$,/ ,)- 8$),)*$,/ 715&)$*/"
VB#&5'%$ 5$$%"$YK >&5?2* V=;;O#Y $2'L$ *2#* L2"&" *2"C 'B"&.#7 *2" +'&&"$7'/0"/+"
A"*L""/ *2" B#&5'%$ %/0"&.C5/?8 A%* /'/<+'/*5/%'%$ 0#*# $'%&+"$ 5$ ?"/"&#..C ?''0K

!)0)>) J&%V6$ M&;.6 ,4 DN./$/6#F 1$,'V G%/'6# &+- H6$.%+#

P2"&" 5$ /' 5/0"7"/0"/* $'%&+" '( "S%5*C I#&,"* B#.%" 0#*# A"('&" 9:OdK PL'
#.*"&/#*5B" #/0 .#&?".C 5/0"7"/0"/* 7&'+"0%&"$ #&" %$"0 *' +'/$*&%+* *2" 0#*#K Z'&
I'$* '( *2" $#I7." *2" +'&&"$7'/0"/+" A"*L""/ *2" *L' &"$%.*5/? $"&5"$ 5$ B"&C
?''0K T !/#. $"&5"$ ('& I#&,"* B#.%" 5$ +'/$*&%+*"0 #$ #/ %/L"5?2*"0 ?"'I"*&5+
#B"&#?" '( *2" *L' #.*"&/#*5B" "$*5I#*"$K @'*2 I"*2'0$ 0"7"/0 '/ '/" '( *L'
$"&5"$ #$$'+5#*"0 L5*2 #/ 5/0"] '( S%'*"0 $*'+, 7&5+"$ V2"/+" # &"$*&5+*"0 $#I7." '(
+'&7'&#*5'/$ +'I7#&"0 *' *2" /'/!/#/+5#. $"+*'& #$ # L2'."YJ *2" )cR 6'I7'$5*"
\/0"]8 "]*&#7'.#*"0 A#+,L#&0$ A"('&" 9:=d %$5/? 0#*# (&'I 6'L."$ V9:`aYK

J6$5,- ([ DN.&$/+E $56 9/</-6+- =/6;- $, $56 1\G]@,A;6# #6%/6#
P25$ #77&'#+2 5$ B"&C +'II'/.C %$"0 V$""8 ('& "]#I7."8 @.#/+2#&0 "0 ,/ 9::`U
G'..#/0 #/0 !C"&$ 9:aOU !5.."&8 9:e`8 @"&/#/," "0 ,/8 9:aaY ["!/" I#&,"* B#.%"
ACJ

! ! VTKeY

L2"&" 5$ *2" 05B50"/0 C5".0 '/ *2" )cR 6'I7'$5*"b 6'L."$ 5/0"] V05B<
50"/0$ 7"& $2#&" #&" #//%#. #B"&#?" !?%&"$8 +'/$5$*"/* L5*2 $*#/0#&0 7&#+*5+"8

=e



?5B"/ *2" %$" '( "/0<C"#& $*'+, 7&5+" !?%&"$YK 1".#*5B".C $I#.. 05$+&"7#/+5"$ A"<
*L""/ *2" *&%"8 A%* V5/ *25$ $%A<$#I7."Y %/'A$"&B#A." /'/!/+#/+5#. 05B50"/0 C5".0
#/0 *2" #$$%I"0 C5".0 +#/ *2%$ 5/ 7&5/+57." 5I7.C $5?/5!+#/* 05 "&"/+"$ 5/ I#&,"*
B#.%"K T$ $2'L/ 5/ )"+*5'/ `K=8 5( #77.5"0 5/ *2" 7'$*<9:Od 7"&5'08 *25$ #77&'#+2
?"/"&#*"$ I#Q'& 05 "&"/+"$ (&'I *2" Z"0 0#*# 5/ $'I" 7"&5'0$K P2"&" 5$ #.$'
$*&'/? "B50"/+" V05$+%$$"0 5/ >&5?2*8 =;;OAY *2#* *2" I"*2'0 A"+'I"$ 5/+&"#$<
5/?.C %/&".5#A."8 *2" (%&*2"& A#+, 5/ *5I" 5* 5$ %$"0K

J6$5,- 0[ DN.&$/+E H6$.%+# $, $56 1\G]@,A;6# *+-6^ T/ #.*"&/#*5B"
7&'+"0%&" 5$ *' ?"/"&#*" I#&,"* B#.%" AC #$$%I5/? *2#* *2" &"*%&/ ('& #.. /'/!<
/#/+5#. +'I7#/5"$ L#$ "S%#. *' *2" &"*%&/ '/ *2" )cRb6'L."$ 5/0"] A"('&" 9:OdK
\/ *2" +'II'/ $#I7."8 (&'I 9:Od '/L#&0$8 *2" +'&&"$7'/0"/+" A"*L""/ *2" *L'
&"*%&/ $"&5"$ 5$8 #$ I5?2* A" "]7"+*"08 (#5&.C ?''0K`d

f5B"/ *25$ #$$%I7*5'/8 VTK`Y8 L25+2 0"!/"$ *2" *'*#. &"*%&/ +#/ A" 5/B"&*"0
*' 0"&5B" *2" 5I7.5"0 +2#/?" 5/ 7&5+"K f5B"/ !?%&"$ ('& /"L 5$$%"$8 *25$ 5/ *%&/
5I7.5"$ # $"&5"$ ('& I#&,"* B#.%"8 " AC 5/B"&*5/? VTK9YK )5/+" VTK9Y 0"*"&I5/"$
*2" +2#/?" 5/ I#&,"* B#.%"8 &#*2"& *2#/ 5*$ ."B".8 5* 5$ +."#& *2#* 7&"05+*5'/ "&&'&$
(&'I *25$ I"*2'0 L5.. #?#5/ +%I%.#*" %78 *2" (%&*2"& A#+, 5/ *5I" 5* 5$ #77.5"0K

! ',2C&%/#,+ ,4 $56 $A, 26$5,-# Z5?%&" TK9 +'I7#&"$ *2" &"$%.*$ AC "]<
#I5/5/? 5I7.5"0 05B50"/0 C5".0$ 5/ *2" 7"&5'0 9:;;<9:OOK P2" C5".0 ('& !"*2'0 9
5$ AC +'/$*&%+*5'/ 50"/*5+#. *' *2" C5".0 '/ *2" )cRb6'L."$ 5/0"]U *2#* '/ !"*2'0
9 5$ ?5B"/ AC ! >25." A'*2 ?5B" # (#5&.C $5I5.#& 75+*%&" 5/ *"&I$ '( *2"
C5".08 5I7.5"0 05 "&"/+"$ 5/ I#&,"* B#.%" !?%&"$ #&" /'* *&5B5#. < 7#&*5+%.#&.C 5/
*2" "#&.5"$* C"#&$ '( *2" $#I7."K
>&5?2* V&2 *$0= >T77"/05] TY 7&'B50"$ # ('&I#. +'I7#&5$'/ '( *2" $*#*5$*5+#.

7&'7"&*5"$ '( *2" *L' #.*"&/#*5B" "$*5I#*"$K P25$ $%??"$*$ $*&'/?.C *2#*8 ?5B"/
*2" $#I7." ."/?*2 %$"08 5I7.5"0 $*#/0#&0 "&&'&$ ('& !"*2'0 = #&" L".. A".'L
*2'$" ('& !"*2'0 9K T.*2'%?2 *2" 7%&".C $*#*5$*5+#. 7&'7"&*5"$ L'%.0 7'5/* *'
# 05$*5/+*.C 25?2"& L"5?2* '/ !"*2'0 =8 *2" !/#. "$*5I#*" '( I#&,"* B#.%" 5$
0"&5B"08 '/ ?&'%/0$ '( $5I7.5+5*C8 #$ # $5I7." %/L"5?2*"0 ?"'I"*&5+ #B"&#?" '( *2"

`d)"" Z5?%&" =Kd 5/ >&5?2* V=;;O#YK !"#/ .'? &"*%&/$ ('& #.. /'/!/#/+5#.$ #/0 ('& *2" )cR
L"&"8 &"$7"+*5B".C8 ;K9==; #/0 ;K99e`8 L5*2 # +'&&".#*5'/ +'" +5"/* '( ;K:OOO:8 #/0 # &''* I"#/
$S%#&"0 7&"05+*5'/ "&&'& '( ;K;O:F 5/ .'?$ K P2" $.5?2*.C 25?2"& I"#/ '( *2" ('&I"& 7&"$%I#A.C
&"""+*$ *2" 5/+.%$5'/ '( $I#.."& !&I$8 L25+2 #&" L"..<,/'L/ *' 2#B" '%*7"&('&I"0 .#&?"& $*'+,$
5/ *2" 7'$*L#& "&#K P2" 05 "&"/+" A"*L""/ I"#/$ 5$ 2'L"B"& /'* $*#*5$*5+#..C $5?/5!+#/* VL5*2
# 7<B#.%" '( ;KOY8 $' 5* L#$ /'* *#,"/ 5/*' #++'%/* 5/ A#+,L#&0 "]*&#7'.#*5'/K

=F



6)7%5&17"#%'>*7"R17%*'.4'-.&4"&1&2"1)'!"#"$%&$'("%)$*H'IUMM/WW

!

!"

!#"" !#!" !#$" !#%" !#&"

+,-./-0-1/0234/5/67-638/726Q3E7=3CL0=73X0:/:Q3<7?L,63$

+,-./-0-1/0234/5/67-638/726Q3E7=3CL0=73X0:/:Q3<7?L,63!

2,J3:1027

Z5?%&" TK9J

*L' "$*5I#*"$K T.*"&/#*5B" "$*5I#*"$ #/0 &".#*"0 $"&5"$ (&'I A'*2 I"*2'0$ #&"
2'L"B"& 7&'B50"0 5/ *2" 0#*#$"*K

!)0)B) @,%C,%&$6 D&%+/+E#

Z'& *2" 7"&5'0 9:=:<9:OO8 *2" $"&5"$ %$"0 5$ *2" $#I" #$ *2#* %$"0 5/ *2" 7'$*<9:Od
7"&5'0 V$"" )"+*5'/ TK9K=YK
@"('&" 9:=:8 *2" $"&5"$ 5$ "]*&#7'.#*"0 A#+,L#&0$ %$5/? 0#*# (&'I f'.0$I5*2

V9:ddY #/0 g%^/"*$ V9:O9YK

!)0)I) ?&+E/";6 !##6$#

P#/?5A." #$$"*$ !?%&"$ ('& *2" 7"&5'0 9:;;<9:Od #&" 0"&5B"0 AC A%5.05/? %7 *2"
+'I7'/"/*$ '( *'*#. *#/?5A." #$$"*$ (&'I 5*$ +'/$*5*%"/* +'I7'/"/*$K Z'& *2"
$#I7." 9:=d<9:OO8 !?%&"$ ('& /'/<&"$50"/*5#. $*&%+*%&"$ j "S%57I"/* ('& *2" /'/<
(#&I /'/<!/#/+5#. $"+*'& #&" #B#5.#A." (&'I *2" @%&"#% '( E+'/'I5+ T/#.C$5$

=a



L"A$5*"K Z&'I 9:;; *' 9:=O8 *#/?5A." #$$"*$ "$*5I#*"$ #&" +'/$*&%+*"0 %$5/? 0#*#
(&'I f'.0$I5*2 V9:ddYK
P2" .#&?"$* $5/?." "."I"/*8 !]"0 +#75*#.8 5$ 0"&5B"0 (&'I *2" f'.0$I5*2 !?%&"$

+#/ A" +'/$*&%+*"0 %7 %/*5. 9:Od8 #/0 # +'I7#&#A." !?%&" +#/ A" 05&"+*.C +'I<
7#&"0 L5*2 *2" @ET $"&5"$ 'B"& *2" 'B"&.#775/? $#I7." V9:=d<OdYK \/ '/" &"$7"+*
*2" +'I7#&5$'/ 5$ &"#$$%&5/?J *2" +'&&".#*5'/ A"*L""/ 7"&+"/*#?" +2#/?"$ 5$ ;K:F8
#/0 *2" &#*5' A"*L""/ *2" $"&5"$ #.$' &"I#5/$ &".#*5B".C $*#A."K G'L"B"&8 '( I'&"
+'/+"&/ 5$ # B"&C I#&,"0 05 "&"/+" 5/ ."B".$ *"&I$J *2" "S%5B#."/* f'.0$I5*2 $"<
&5"$ #B"&#?"$ '/.C #&'%/0 ;Ke *5I"$ *2" @ET $"&5"$K >25." 5* 5$ L"..<,/'L/ *2#*
7"&7"*%#. 5/B"/*'&C *"+2/5S%"$8 #$ "I7.'C"0 AC *2" @ET8 +#/ 7&'0%+" S%5*" $5?<
/5!+#/* 05 "&"/+"$ (&'I *2" +"/$%$<$*C." *"+2/5S%"$ "I7.'C"0 AC f'.0$I5*28 *2"
05$+&"7#/+C 5$ /'/"*2"."$$ $*&5,5/?8 "$7"+5#..C ?5B"/ *2" 'A$"&B#*5'/8 /'*"0 #A'B"8
5/ )"+*5'/ =Kd8 *2#* *2" I"#/ B#.%" '( L'%.0 #77"#& *' $%??"$* "5*2"& $C$*"I<
#*5+ 'B"&"$*5I#*5'/ '( *2" +#75*#. $*'+,8 '& $C$*"I#*5+ I5$<7&5+5/?K \* 5$ 7"&2#7$
L'&*2 /'*5/? *2#*8 #$$%I5/? f'.0$I5*2_$ *"+2/5S%"$ L"&" *' 5I7.C # $5I5.#& &#*5'
5( #77.5"0 'B"& *2" "/*5&" +"/*%&C8 *2" &"$%.*5/? #B"&#?" B#.%" ('& P'A5/_$ L'%.0
A" B"&C +.'$" *' %/5*CK

!)0)O) 8/+&+'/&; !##6$ &+- P/&"/;/$/6#

Z5/#/+5#. #$$"*$ #/0 .5#A5.5*5"$ VI#5/.C #* A'', B#.%"Y #&" #.$' 0"&5B"0 (&'I f'.0<
$I5*2 V&2 *$0Y P#A." ><`9K T.*2'%?2 *25$ '/.C 7&'B50"$ *L' 'B"&.#775/? 'A$"&<
B#*5'/$ L5*2 Z.'L '( Z%/0$ 0#*#8 A'*2 *2" *'*#.$ #/0 +'/$*5*%"/* "."I"/*$ 5/
*2" *'*#. +'&&"$7'/0 B"&C +.'$".C V%/$%&7&5$5/?.C8 $5/+" A'*2 #&" 0"&5B"0 7&5I#&<
5.C (&'I # +'II'/ 7&5I#&C $'%&+"8 60,0$40$*4 &' ()*&+"= P2" $#I" *"+2/5S%" *'
#0Q%$* 0#*# *' I#&,"* B#.%" 5$ +#&&5"0 '%* #$ 5/ *2" .#*"& $#I7."K

H646%6+'6#

n9o T+,"&*8 D #/0 )I5*28 @ V9::`Y W)*'+, 7&5+" B'.#*5.5*C8 '&05/#&C 05B50"/0$8
#/0 '*2"& +#$2 "'L$ *' $2#&"2'.0"&$X8 ?&@5),/ &' 8$),)*" Oa VOY 99OF<99e;

n=o T/?8 T #/0 @",#"&*8 f V=;;`Y8 W)*'+, 1"*%&/ R&"05+*#A5.5*CJ \$ 5* P2"&"pX
6'.%IA5# 3/5B"&$5*C8 A$+"&

n`o T.."/8 Z #/0 !5+2#".C8 1 V=;;=Y8 WR#C'%* R'.5+CX8 5/ 6'/$*#/*5/50"$8 f8
G#&&5$8 !8 #/0 )*%.^8 1 V"0$Y 4'&*2<G'..#/0 3,)-:&&B &' C*&)&+$*4

=:



nOo @#?L"..8 D #/0 )2'B"/8 N V9:a:Y W6#$2 [5$*&5A%*5'/$ *' )2#&"2'.0"&$X8 ?&@5D
),/ &' C*&)&+$* E"542"*0$#"48 ` V`Y 77 9=:<9O;

ndo @%&"#% '( E+'/'I5+ T/#.C$5$ V9:FFY 3$40&5$*,/ 60,0$40$*4 &' 01" F)$0"- 60,0"4G
7&/&)$,/ H$+"4 0& IJKL

neo @"&/#/,"8 @8 @'2/8 G #/0 1"5$$8 R V9:aaY WT.*"&/#*5B" 4'/<4"$*"0 )7"+5!<
+#*5'/ P"$*$ '( P5I"<)"&5"$ \/B"$*I"/* !'0".$X ?&@5),/ &' C*&)&+"05$*4 `F8
=:`<`=e

nFo @.#/+2#&08 l N8 12"" 6 #/0 )%II"&$ D V9::`Y8 WP2" )*'+, !#&,"*8 R&'!*
#/0 \/B"$*I"/*X M@,50"5/N ?&@5),/ &' C*&)&+$*48 Z"A&%#&C 9::`

nao > @&#5/#&08 N )2'B"/ #/0 D >"5$$ V9:a;Y8 WP2" Z5/#/+5#. -#.%#*5'/ '( *2"
1"*%&/ *' 6#75*#.X8 O5&&&B$);4 E,2"54 &) C*&)&+$* P*0$#$0N =J 9:a;8 77
Od`<d;=

n:o 6#I7A"..8 N8 D'8 T #/0 !#+g5/.#C8 T V9::FY H1" C*&)&+"05$*4 &' 8$),)*$,/
A,5B"048 R&5/+"*'/ 3/5B"&$5*C R&"$$8 R&5/+"*'/ 4N

n9;o 6'L."$8 T 6 V9:`aY 7&++&)D60&*B ()-$*"4 R&5/+575# R&"$$8 @.''I5/?*'/
\/05#/#

n99o Z#I#8 E #/0 Z&"/+28 g V=;;9Y W[5$#77"#&5/? [5B50"/0$J 62#/?5/? !&I
+2#&#+*"&5$*5+$ '& .'L"& 7&'7"/$5*C *' 7#CpX8 ?&@5),/ &' 8$),)*$,/ C*&)&+$*48
e;8 77 `<O`

n9=o Z"0"&#. 1"$"&B"V9:O`Y8 O,)B$); ,)- A&)"0,5N 60,0$40$*48 @'#&0 '( f'B"&/'&$
'( *2" Z"0"&#. 1"$"&B" )C$*"I8 >#$25/?*'/ [6

n9`o Z"0"&#. 1"$"&B" V=;;`Y 8/&% &' 8@)-4 '&5 01" F)$0"- 60,0"4 !#&+2 =;;`

n9Oo f'.0$I5*28 1> V9:ddY P 60@-N &' 6,#$); $) 01" F)$0"- 60,0"48 -'. \8 R&5/+"<
*5'/ 3/5B"&$5*C R&"$$8 R&5/+"*'/8 4"L N"&$"C

n9do f'&0'/8 1 N V9::;Y WP2" I"#$%&"I"/* '( 0%&#A." ?''0$ 7&5+"$X 4#*5'/#.
@%&"#% '( E+'/'I5+ 1"$"#&+2 !'/'?&#72 $"&5"$ 625+#?' #/0 D'/0'/J 3/5<
B"&$5*C '( 625+#?' R&"$$K

n9eo f'C#.8 T #/0 >".+2 \ V=;;=Y WR&"05+*5/? *2" ES%5*C R&"I5%I L5*2 [5B50"/0
1#*5'$X8 4@E1 >'&,5/? R#7"& aFaa

`;



n9Fo f&%..'/8 f%$*#B'8 #/0 !5+2#".C8 1'/5 V=;;=Y8 W[5B50"/0$8 )2#&" 1"7%&+2#$"$
#/0 *2" )%A$*5*%*5'/ GC7'*2"$5$X8 ?&@5),/ &' 8$),)*"8 -'. dF8 4' O8 77 9eO:<
9eaO

n9ao G#..8 1 V=;;9Y WP2" )*'+, !#&,"* #/0 6#75*#. T++%I%.#*5'/8X P+"5$*,)
C*&)&+$* !"#$"% :9J99ad<9=;=

n9:o G'..#/08 [! #/0 !C"&$8 )6 V9:aOY8 WP&"/0$ 5/ 6'&7'&#*" R&'!*#A5.5*C #/0
6#75*#. 6'$*$ 5/ *2" 3/5*"0 )*#*"X8 5/ G'..#/08 [ ! V"0Y A",4@5$); E5&'D
$0,:$/$0N ,)- 7,2$0,/ 7&4048 f'L"& R%A.5$25/? 6'

n=;o g%^/"*$8 ) V9:O9Y Q,0$&),/ ()*&+" ,)- (04 7&+2&4$0$&)G IJIJDIJRS -'. \8
4#*5'/#. @%&"#% '( E+'/'I5+ 1"$"#&+28 4"L h'&,

n=9o D#5*/"&8 N #/0 )*'.C#&'B8 [ V=;;`Y8 WP"+2/'.'?5+#. 62#/?" #/0 *2" )*'+,
!#&,"*X8 P+"5$*,) C*&)&+$* !"#$"%G B'.K :`8 /'K O 9=O;<eF

n==o D5#/?8 N 4 #/0 )2#&7"8 ) T V9:::Y W)2#&" 1"7%&+2#$"$ #/0 EI7.'C"" )*'+,
l7*5'/$ #/0 *2"5& \I7.5+#*5'/$ ('& )cR d;; )2#&" 1"*5&"I"/*$ #/0 E]7"+*"0
1"*%&/$X8 @'#&0 '( f'B"&/'&$ '( *2" Z"0"&#. 1"$"&B" )C$*"I [5$+%$$5'/ R#<
7"&K

n=`o !"2&#8 1 V9::aY Wl/ *2" B'.#*5.5*C '( $*'+, 7&5+"$J #/ "]"&+5$" 5/ S%#/*5*#*5B"
*2"'&CX ()0"5),0$&),/ ?&@5),/ &' 6N40"+4 6*$")*"8 -'. =:8 998 77 9=;`<9=99

n=Oo !5.."&8 ! G V9:e`Y WP2" 6'&7'&#*5'/ \/+'I" P#] #/0 6'&7'&#*" Z5/#/<
+5#. R'.5+5"$X 5/ 6'II5$5'/ #/0 !'/"C #/0 6&"05* 60,:$/$T,0$&) E&/$*$"48
R&"/*5+"<G#..8 E/?."L''0 6.5 $8 4N

n=do !5.."&8 ! G #/0 !'05?.5#/58 Z8 V9:e9Y8 W[5B50"/0 7'.5+C8 ?&'L*28 #/0 *2"
B#.%#*5'/ '( $2#&"$X8 ?&@5),/ &' O@4$)"448 `O8 77 O99<O``K

n=eo Z TK R"#&$'/ #/0 f ZK >#&&"/ V9:`dY8 U&/- ,)- E5$*"4 V4"L h'&,J N'2/
>5."C #/0 )'/$8 9:`dYK

n=Fo 1'A"&*$'/8 [ #/0 >&5?2*8 ) V=;;`Y8 W[5B50"/0$8 P'*#. 6#$2<
"'L$ *' )2#&"2'.0"&$ #/0 R&"05+*5B" 1"*%&/ 1"?&"$$5'/$X8
LLLK"+'/KAA,K#+K%,b(#+%.*CbL&5?2*

n=ao 1'A"&*$'/8 [ #/0 >&5?2*8 ) V=;;OY8 WP'A5/_$ #/0 *2" )*'+, !#&,"*X8
LLLK"+'/KAA,K#+K%,b(#+%.*CbL&5?2*

`9



n=:o 1'I"&8 6 V9:::Y W62#/?"$ 5/ @%$5/"$$ 6C+."$J EB50"/+" #/0 E]7.#/#*5'/$X
?&@5),/ &' C*&)&+$* E"542"*0$#"4 B9`8 /= V)7&5/? 9:::YJ 77 =`<OO

n`;o )2'B"/8 N V9:aeY WP2" P#] 6'/$"S%"/+"$ '( )2#&" 1"7%&+2#$"$ #/0 l*2"&
4'/<[5B50"/0 6#$2 R#CI"/*$ *' ES%5*C lL/"&$X8 5/ )%II"&$8 D V"0Y H,V
E&/$*N ,)- 01" C*&)&+N -'. \ 6#IA&50?" !TU 4@E1 #/0 !\P R&"$$8 77
=:<dO

n`9o )5"?".8 N V9::OY 60&*B4 '&5 01" W&); !@)8 @%&& 150?"8 \..5/'5$8 \&L5/ R&'("$<
$5'/#.K

n`=o )I5*2"&$8 T V=;;OY W-#.%5/? *2" 3g )*'+, !#&,"*X8 )I5*2"&$ c 6' 1"7'&*
/'K =;d8 N#/%#&C =;;O

n``o )25.."&8 1 V=;;;Y (55,0$&),/ CV@:"5,)*"

n`Oo >&5?2*8 ) V=;;O#Y W!"#$%&"$ '( )*'+, !#&,"* -#.%" #/0 1"*%&/$ ('&
*2" 3) 4'/!/#/+5#. 6'&7'&#*" )"+*'&8 9:;;<=;;=J E]*"/0"0 -"&$5'/X
LLLK"+'/KAA,K#+K%,b(#+%.*CbL&5?2*

n`do >&5?2*8 ) V=;;OAY WP"+2/'.'?5+#. 62#/?" #/0 *2" )*'+, !#&,"*J T 6'I<
I"/*X8 LLLK"+'/KAA,K#+K%,b(#+%.*CbL&5?2*

`=


