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"#$%&'(%) "# $%&%#' (%)$* *+&,)- .++/0)$/ *(*'%0* -,/% 1%-2,&,+23* +$ 43$- 5)6%
.%&+0% ,#&$%)*,#7-( 8+83-)$2 95%*% *(*'%0* *+0%',0%* )$% $%7)$1%1 )*
)-'%$#)',6%* '+ )-7+$,'50,& *%)$&5 %#7,#%* -,/% :++7-%2 "# '5,* 8)8%$ ;%
1%6%-+8 *%6%# '5%*%* +# '5% 8+'%#',)- +< '5%*% *(*'%0* ,# +$1%$ '+ %*').-,*5 )
&+#&%8'3)- .)*,* <+$ <3'3$% $%*%)$&5 ,# '5,* )$%)2 95%$%.( ,' .%&+0%* &-%)$ '5)'
*+&,)- .++/0)$/,#7 *(*'%0* &+08-%0%#' $)'5%$ '5)# '5$%)'%# )-7+$,'50,& *%)$&5
%#7,#%*2

* +,%&-./(%0-,

N(6&)C&" O/)C )C& &P2('&')/*1 6"(O)C (+ )C& Q')&"'&)4 *16("/)C3B:*.&7 .&*"8C &'6/'&.
.-8C *. %((61& (" D/8"(.(+) 9/0& J&*"8C C*0& :&8(3& )C& 3(.) +"&R-&')&7 S&:
*221/8*)/('.# F88("7/'6 )( 8('.&"0*)/0& &.)/3*)&. T> )( UVW (+ *11 /'+("3*)/(' /'R-/"/&.
*"& .&"0/8&7 :H .-8C .&*"8C &'6/'&. XG!>YZ# NC&/" .-88&.. /. 3*/'1H :*.&7 -2(' )C&/"
*:/1/)H )( /'7&P /'+("3*)/(' *-)(3*)/8*11H *'7 2"(0/7& /) )( * 6"&*) '-3:&" (+ -.&".
/'7&2&'7&') (+ )/3& *'7 21*8&# G(O&0&"4 )C&"& /. &32/"/8*1 &0/7&'8& )C*) )C& R-*1/)H (+
)C&/" .&*"8C "&.-1). /. "*)C&" 1(O# ;"&R-&')1H4 ('1H ?> )( YVW (+ )C& .&*"8C &'6/'& "&.-1).
*"& "&1&0*') "&.-1). 8('./7&"/'6 )C& .-221/&7 /'+("3*)/(' /'R-/"H XDS>=Z# ['&
&P21*'*)/(' OCH ('1H .-8C * .3*11 2(")/(' (+ )C& *16("/)C3B:*.&7 .&*"8C &'6/'&\. "&.-1).
*"& "&1&0*') C/). *"& .&*"8C &'6/'& 3*'/2-1*)/('.# F. *' &P*321& ('& 3*H 3&')/('
,DS4 OC/8C *+)&" *' *11 )(( (:0/(-. *))&32) )( 3*'/2-1*)& %((61&\. .&*"8C &'6/'&
*16("/)C3. C*7 :&&' )&32("*"/1H :*''&7 +"(3 %((61&\. /'7&P /' &*"1H ?>>] X,,5>]Z#

F6*/'.) )C/. :*8^6"(-'7 /) 7(&. '() 8(3& *. * .-"2"/.& )C*) 3("& *'7 3("& 2&(21&
O('7&" OC&)C&" *1)&"'*)/0& .&*"8C/'6 .&"0/8&. 8*' 8(32&)& O/)C *16("/)C3B:*.&7 .&*"8C
&'6/'&. O/)C "&6*"7. )( R-*1/)H (+ .&*"8C "&.-1). X_&>VZ# Q' )C& 3&7/* :((^3*"^/'6
.H.)&3. *"& *1"&*7H 8('./7&"&7 *. *1)&"'*)/0&. )( %((61& *'7 ()C&" *16("/)C3B:*.&7
.&*"8C &'6/'&. XD_,!>]Z#
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G(O&0&"4 /) /. .-"2"/./'6 )C*) )C&"& *"& ('1H 0&"H +&O .)-7/&. (' .&*"8C &'6/'& R-*1/)H
X9G>TZ# NC/. 2*2&" .C*11 )C&"&+("& )"H )( *..&.. )C& 2()&')/*1 (+ .(8/*1 :((^3*"^/'6
.H.)&3.# N( )C/. &'7 /) C*. )( :& 7&)&"3/'&7 OC&)C&" .(8/*1 :((^3*"^/'6 .H.)&3. *"& /'
+*8) *1)&"'*)/0&. )( *16("/)C3B:*.&7 .&*"8C &'6/'&.4 *'7 OC/8C O&*^'&..&. *'7 .)"&'6)C.
)C&H 2(..&.. 8(32*"&7 )( *16("/)C3B:*.&7 .&*"8C &'6/'&.# ;/".) )C/. 2*2&" O/11 (-)1/'&
)C& O*H .(8/*1 :((^3*"^/'6 .H.)&3. O("^ *'7 )C&' 6( (' )( 7&0&1(2 3&)C(7. *'7
8"/)&"/* )( &0*1-*)& )C& R-*1/)H (+ .&*"8C &'6/'&.\ /'+("3*)/(' "&)"/&0*1# ;/'*11H4 .&0&'
)C&.&. (' )C& /32(")*'8& (+ .(8/*1 :((^3*"^/'6 .H.)&3. O/11 :& &1*:("*)&7 /' ("7&" )(
&.)*:1/.C * 8('8&2)-*1 :*./. +(" +-)-"& "&.&*"8C /' )C/. *"&*# NC& 2*2&" &'7. O/)C * .C(")
8('81-./('#

1 23(4,-5-60('5 7-/,.'%0-, ',. 83%4-.0('5 9'(:6&-/,.

1;* <4'&'(%3&0='%0-, -> "56-&0%4?@9'$3. A3'&(4 B,60,3$ ',. A-(0'5 9--:?'&:0,6

Q' ("7&" )( *88&.. )C& R-*1/)H (+ 7/++&"&') .&*"8C/'6 .&"0/8&. O& .C*11 +/".) (-)1/'& )C& O*H
)C&H O("^ *. O&11 *. )C&/" 7/++&"&'8&. /' /'+("3*)/(' "&)"/&0*1 *'7 *'*1H./.# F16("/)C3B
:*.&7 .&*"8C &'6/'&. 3*^& -.& (+ )&8C'(1(6/8*1 "&.(-"8&.# J(B8*11&7 S&: 8"*O1&".
*-)(3*)/8*11H *'*1H`& )C& S("17 S/7& S&: :H *-)('(3(-.1H +(11(O/'6 *11 CH2&"1/'^.
)C*) *"& 21*8&7 (' * 2*")/8-1*" S&: 2*6&# NC/. *11(O. )C&3 )( *'*1H`& * 6"&*) 2*") (+ )C&
Q')&"'&) *'7 /'7&P /) +(" 1*)&" .&*"8C /'R-/"/&. /' * "*)C&" .C(") 2&"/(7 (+ )/3&# NC&
CH2&"1/'^. *'7 2*6& /'+("3*)/(' )C*) )C& "(:(). 8*' 6*)C&" *"& )C&' .*0&7 /' * .2&8/*1
7*)*:*.&4 )C& .(B8*11&7 /'7&P# NC/. /'7&P *'7 )C& &'("3(-. *3(-') (+ .)("&7 7*)* *"&
)C&' -.&7 )( 6&'&"*)& .&*"8C "&.-1). +(" &0&"H .&*"8C /'R-/"H#

5(32*"&7 )( )C&.& .&*"8C &'6/'&.4 .(8/*1 :((^3*"^/'6 .H.)&3. a .-8C *. 7&1#/8/(#-. ("
;-"1 a *"& R-/)& '&O4 *'7 *"& ('1H 7/.8-..&7 /' )C& 6&'&"*1 2-:1/8 "&8&')1H# G&'8& /) '()
.-"2"/./'6 )C*) '( 8(33('1H *88&2)&7 7&+/'/)/(' +(" )C/. )&"3 C*. :&&' &.)*:1/.C&7# Q'
2"/'8/21& ('& 3*H 2(/') (-) )C*) .(8/*1 :((^3*"^/'6 .H.)&3. *"& * .2&8/*1 +("3 (+ .(8/*1
.(+)O*"& .(1-)/('. )C*) *"& -.&7 )( 8"&*)& .(8/*1 '&)O("^. *'7 7/.)"/:-)& /'+("3*)/('
O/)C/' )C&.& '&)O("^. XF_b!>]Z#

NC&.& .(8/*1 '&)O("^. 21*H *' /32(")*') "(1& /' )C& 8(')&P) (+ .(8/*1 :((^3*"^ .H.)&3.
*. )C& /'7&P /. '() :-/17 :H * S&: 8"*O1&" :-) )C"(-6C )C& 8(11*:("*)/(' (+ )C& '&)O("^\.
3&3:&".# ;(" )C/. 2-"2(.& 3&3:&". ('1H '&&7 )( 2-:1/.C )C&/" 2&".('*1 CH2&"1/'^
8(11&8)/('.4 (" * +"*8)/(' (+ /)4 /' )C& "&.2&8)/0& :((^3*"^ .H.)&3# ;-")C&"3("& &*8C
CH2&"1/'^ .C(-17 :& c)*66&7d O/)C 3&)*7*)* )C*) .&"0&. *. * 7&.8"/2)/(' (+ )C& 2*")/8-1*"
9/'^ *'7 8(""&.2('7/'6 S&: ./)& XJ9b5>]Z# ;(" &P*321& * CH2&"1/'^ )( )C& cSC/)&
G(-.&d /' S*.C/'6)(' 8(-17 :& 2-:1/.C&7 O/)C )C& )*6. c@"&./7&')d4 ceJFd4 cSC/)&
G(-.&d4 c./6C).&&/'6 /' S*.C/'6)('d *'7 c%&("6& ,-.Cd# NC"(-6C )C&.& )*6.4 * .&*"8C
/'R-/"H +(" )C& @"&./7&') (+ )C& e'/)&7 J)*)&. 8(-17 /11-.)"*)& * 8(''&8)/(' :&)O&&' )C&
@"&./7&') *'7 )C& SC/)& G(-.&4 &0&' /+ )C& "&.2&8)/0& S&:B7(8-3&') 7(&. '() "&0&*1
.-8C * 8(''&8)/('# NC& )&8C'(1(6H :&C/'7 )C/. /. :*.&7 (' *' *'*1H./. (+ )C& "&1*)/('
:&)O&&' )C& )*6. )C*) "&0&*1. )C& +"&R-&'8H (+ )C&/" f(/') -.*6&#
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NC& &3&"6/'6 '&)O("^. (+ "&1*)/('.C/2. :&)O&&' )*6. *'7 CH2&"1/'^. *"& 8*11&7
+(1^.('(3/&.# NC&H &'*:1& )C& -.&" )( '*0/6*)& )C"(-6C * 8(11*:("*)/0&1H &1*:("*)&7
/'7&P# ;/6-"& < .C(O. )C& 2"/'8/21&. (+ .(8/*1 '&)O("^/'6 .H.)&3. (' )C& :*./. (+ )C&
*:(0& )&P)# I0/7&')1H4 )C&.& .H.)&3. *"& R-/)& 7/++&"&') +"(3 )"*7/)/('*1 :((^3*"^/'6
.H.)&3.#

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

!#2-

$.-0"%3!%&'-

"#!%'2 45'0!%&'-

-!&"#2. 45'0!%&'-

5-."

*"&6-."

0&,35!."

$.(7%0%&75- 85"(

0&((.0!%/. %'!.((%2.'0.

6.* *#-.$

,1 *&&+,#"+-

.9!."'#( *&&+,#"+-

:#/. &" 5-. '&!

#". *&5'$ !& &'.

%'-!#((.$ &' &'.

#". '&! *&5'$ !& #". 35*(%-:%'2

5-%'2

;5-! (%+.&44."%'2 &3!%&'- 4&"

4,73$% => ?+08)$,*+# .%';%%# '$)1,',+#)- )#1 *+&,)- .++/0)$/,#7 *(*'%0* @'$)#*-)'%1 <$+0 ABCDE

1;1 </&&3,% C3$3'&(4 -, D3#@+,>-&?'%0-, C3%&03E'5

Q'+("3*)/(' "&)"/&0*1 8('.)/)-)&. * .2&8/*1 *"&* (+ 8(32-)&" .8/&'8& OC/8C 7&*1. O/)C )C&
8(32-)&"B:*.&7 *'7 8(')&')B("/&')&7 &P)"*8)/(' (+ /'+("3*)/('# Q' ("7&" )( 2*H .2&8/*1
*))&')/(' )( )C& 2&8-1/*"/)/&. (+ "&)"/&0/'6 /'+("3*)/(' +"(3 )C& S&: *'7 7-& )( )C&
/'8"&*./'6 ./6'/+/8*'8& (+ )C/. O("^4 S&:B/'+("3*)/(' "&)"/&0*1 '(O +("3. *' (O'
"&.&*"8C *"&*# NC& *..&..3&') (+ .&*"8C &'6/'& R-*1/)H /. *' /32(")*') 2*") (+ )C/.
"&.&*"8C )C*) /. -.-*11H 3&*.-"&7 )C"(-6C .( 8*11&7 "&)"/&0*1 )&.).# Q' )C&.& )&.). .&*"8C
/'R-/"/&. *"& .&') )( .&1&8)&7 .&*"8C &'6/'&.# F+)&"O*"7. * 2*'&1 (+ &P2&"). &0*1-*)&. )C&
.-221/&7 .&*"8C "&.-1). *88("7/'6 )( )C&/" "&1&0*'8& X%">Yg h&>]Z OC&"&:H )C& .( 8*11&7
@"&8/./(' C*. :&8(3& *' *88&2)&7 *'7 8(33('1H -.&7 3&*.-"/'6 -'/)# NC/. /'7&P
'-3:&" 2(/'). (-) )C& 2&"8&')*6& (+ "&1&0*') C/). O/)C/' )C& )()*1 '-3:&" (+ .&*"8C
"&.-1).# G(O&0&"4 )C& 3&"& +(8-. (' )C/. 2&"8&')*6& /. 8"/)/8/`&7 )( *' /'8"&*./'6 7&6"&&#
Q) /. *"6-&7 )C*) ()C&" 3&*.-"&. C*0& )( :& )*^&' /')( *88(-') /' ("7&" )( 6*/' 0*1-*:1&
/'+("3*)/(' (' )C& R-*1/)H (+ .&*"8C &'6/'& "&.-1). X9G>TZ# [+ 2*")/8-1*" ./6'/+/8*'8& *"&
)C& ./`& *'7 )C& -2B)(B7*)&7'&.. (+ )C& .&*"8C /'7&P )C*) 7&)&"3/'&. OC/8C /'+("3*)/('
)C& -.&" C*. *88&.. )(#
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['& 8*' 8('81-7& +"(3 )C& *:(0& )&P) )C*) /) /. 2"/3*"/1H )C& ./`& *'7 *8)-*1/)H (+ )C&
.&*"8C /'7&P *. O&11 *. )C& .&*"8C "&.-1).\ "&1&0*'8& )C*) 3*))&" /' )C& *..&..3&') (+
.&*"8C &'6/'& R-*1/)H# NC-. )C&.& 8"/)&"/* O/11 :& -.&7 /' ("7&" )( 8(32*"& *16("/)C3B
:*.&7 .&*"8C &'6/'&. *'7 .(8/*1 :((^3*"^/'6 .H.)&3. /' )C& "&3*/'7&" (+ )C/. 2*2&"#
NC&"&:H .&0&' CH2()C&.&. O/11 :& 7&0&1(2&7 )C*) 2(/') (-) )C& .)"&'6)C *'7 O&*^'&..&.
(+ .(8/*1 :((^3*"^/'6 .H.)&3. *'7 .&) * 8('8&2)-*1 +"*3&O("^ +(" +-")C&" &32/"/8*1
.)-7/&.#

F 243 G/'50%H -> A-(0'5 ',. "56-&0%4?@9'$3. A3'&(40,6 A3&E0(3$

F;* A0=3 -> %43 +,.3I ',. %43 +?J-&%',(3 -> +% 930,6 KJ@%-@L'%3

NC& ./`& (+ )C& .&*"8C/'6 /'7&P *'7 /). -2B)(B7*)&7'&.. C*0& *1"&*7H :&&' /7&')/+/&7 *.
/32(")*') /'7/8*)(". (+ .&*"8C/'6 .&"0/8& R-*1/)H# 5('./7&"/'6 )C*) )C& /'7&P&7 2*") (+
)C& S("17 S/7& S&: 8-""&')1H /'81-7&. (0&" <<#V :/11/(' S&: ./)&. X%J>VZ4 /) .&&3.
*"6-*:1& )C*) )C& 3*'-*1 8(32/1*)/(' (+ S&: ./)& /'+("3*)/(' 7('& :H * 8(33-'/)H /' *
.(8/*1 :((^3*"^ .H.)&3 8(-17 .(3&C(O :& :&))&" )C*' )C*) (+ *-)(3*)&7 *16("/)C3B
:*.&7 .&*"8C &'6/'&.# NC/. *..-32)/(' 8*' :& .)"&'6)C&'&7 )C"(-6C * 7/"&8) 8(32*"/.('
(+ )C& )O( "&.2&8)/0& .&"0/8&.\ .&*"8C /'7&P ./`&.# I32/"/8*1 .)-7/&. .C(O )C*) )C&
/'7/8&. (+ *16("/)C3B:*.&7 .&*"8C &'6/'&. (+ %((61&4 i*C(( *'7 DJ_ 8(0&"/'6 '&*"1H
UVW (+ )C& 2*") (+ )C& Q')&"'&) )C*) 8*' :& /'7&P&7 XJ->]Z# G&'8&4 .&0&"*1 :/11/(' S&:
./)&. *"& /'7&P&7# Q' 8(')"*.)4 )C& 1&*7/'6 .(8/*1 :((^3*"^/'6 .H.)&3 /' %&"3*'H4
D/.)&"BS('64 C*7 ('1H /'7&P&7 *:(-) <#Y 3/11/(' S&: ./)&. /' &*"1H ?>>T XD/>TZ#
D("&(0&"4 )(O*"7. )C& )(2/8. 8(0&"&74 .(8/*1 :((^3*"^ .H.)&3. .&&3 )( C*0& * )&8C'/8*1
*'7 3&7/*B("/&')&7 +(8-. "/6C) '(O )C*) 1/3/). )C&/" 8(0&"*6&# [)C&" )(2/8. (+ /')&"&.) *"&
C*"71H 8(0&"&7# NC& &P/.)&'8& (+ .-8C * 1/3/)&7 +(8-. 8*' :& 7&7-8&7 +"(3 *' *'*1H./. (+
)C& 3(.) +"&R-&')1H -.&7 )*6. *'7 )C& "&.2&8)/0& '-3:&" (+ :((^3*"^. /' )C&.& *"&*.
;/6-"& ? .C(O. *' *'*1H./. (+ )C& :((^3*"^ .H.)&3 2"(0/7&7 :H 9H8(.BI-"(2&#

!"#$%$ '( )*+%,- .**/0,1/%23 $4$5#0$ +611#25-4 +*7#1 *2-4 , -%0%5#8 260.#1 *9 $6.:#+5$;
5*<%+$ *2 5"# =25#12#5> ?*@#7#1A ,$ $*+%,- .**/0,1/%23 $4$5#0$ 31*@ 5"#4 @%--
+*25%26*6$-4 @%8#2 5"#%1 1,23# *9 $6.:#+5$>

Q) /. '() &'(-6C4 C(O&0&"4 )( 7"*O ('&\. 8('81-./(' (' )C& R-*1/)H (+ .&*"8C/'6 .&"0/8&.
3&"&1H (' )C& :*./. (+ )C&/" /'7&P ./`& *. .&*"8C &'6/'& "(:(). /'7&P *11 *0*/1*:1& S&:
./)&.# Q' 8(')"*.) .(8/*1 :((^3*"^/'6 .H.)&3. 7/."&6*"7 2((" S&: ./)&. /' * 2"&B.&1&8)/('#
5('.&R-&')1H4 )C& /'7/8&. (+ .(8/*1 :((^3*"^/'6 .H.)&3. O/11 *1O*H. :& .3*11&" ./321H
7-& )( )C& O*H )C&H O("^# j-.) :&8*-.& (+ )C/. +/1)&" +-'8)/(' .(8/*1 :((^3*"^/'6
.H.)&3. 3*H 2"(0/7& "&.-1) 1/.). )C*) C*0& * C/6C&" @"&8/./(' O/)C "&.2&8) )( )C& /'/)/*1
/'R-/"H#

!"#$%$ B( !"# $0,--#1 %28#C *9 $*+%,- .**/0,1/%23 $4$5#0$ 8*#$ 2*5 +*11#-,5# @%5" 5"#
<#1+#%7#8 D6,-%54 *9 5"# 1#$<#+5%7# $#,1+"%23 $#17%+#$>

14



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

'()*+

,-./0-/.

2*).304

5367(./0

839.:;0/

<5

=;:

>-3:?/@A/

B30(6

'3C*/

=*./0;.(0/

D3:-?3;@

8/;0+E F-A*-/

G;C;8+0*7.

F-A?*)E

5/?? 7E3-/

'<H

I*-@3:)

J@C/0.*)*-A

K;@*3

D3:-?3;@)

!
"#

$&
"&

'(
)*

+)
,#

!"#$%& () *((+#,&+-

4,73$% F> G+*' <$%H3%#'-( 3*%1 ')7* ,# '5% *+&,)- .++/0)$/,#7 *(*'%0 I(&+* "J @I(CDE

F./7& +"(3 )C& /'7&P ./`&4 )C& -2B)(B7*)&7'&.. (+ )C& /'7&P /. 8(33('1H /7&')/+/&7 *. *
H*"7.)/8^ +(" .&*"8C/'6 .&"0/8& R-*1/)H# NC*) /. :&8*-.& '&O /'+("3*)/(' /. )C& 3(.)
1((^&7 +(" /'+("3*)/(' (' )C& Q')&"'&)4 f-.) 1/^& :-./'&.. '&O.4 .2("). *")/81&. (" f(:
(22(")-'/)/&.# NC& 0*1-& (+ )C/. /'+("3*)/(' .)"('61H 8(""&1*)&. O/)C /). -2B)(B7*)&7'&..#
NC-. /) .&&3. *. * 1(6/8*1 *22"(*8C )( 8('./7&" )C& +"&R-&'8H /' OC/8C .&*"8C/'6
.&"0/8&. *"& -27*)&7 '&P)#

NC& *0&"*6& +"&R-&'8H O/)C OC/8C .&*"8C &'6/'& 2"(0/7&". -27*)& )C&/" /'7/8&. /. *:(-)
('8& &0&"H =#< 7*H. +(" %((61&4 ('8& &0&"H =#V 7*H. +(" DJ_4 *'7 i*C(( -27*)&. /).
/'7&P &0&"H K#U 7*H. X9SD>]Z# J(3& .3*11&" .&*"8C &'6/'&. ('1H -27*)& )C&/" /'7&P /'
/')&"0*1. 6"&*)&" )C*' => 7*H.4 OC/8C .&&3. -'*88&2)*:1& 8('./7&"/'6 )C& .2&&7 O/)C
OC/8C 8(')&') 8C*'6&. (' )C& Q')&"'&)k =?> 3/11/(' '&O S&: ./)&. *"& :&/'6 8"&*)&7 2&"
O&&^ *'7 O/)C/' * H&*" *:(-) U>W (+ *11 S&: ./)&. 8C*'6& )C&/" 1/'^B.)"-8)-"& X_5[>YZ#
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G(O&0&"4 )( .(3& &P)&'7 )C& C/6C *0&"*6& /')&"0*1. /' OC/8C .&*"8C &'6/'& 2"(0/7&".
-27*)& )C&/" /'7/8&. 8*' :& *))"/:-)&7 )( )C& +*8) )C*) )C& 2"(0/7&". 3*/')*/' .&2*"*)& 7*)*
.)("*6&. +(" .2&8/+/8 *"&*. (+ /')&"&.) X_5[>YZ# ;(" &P*321&4 )C& '&O. /'7&P (+ .&*"8C
&'6/'&. .-8C *. %((61& *'7 DJ_ /. -27*)&7 7*/1H# Q' 8(')"*.)4 )C& /'7&P +(" /3*6&
.&*"8C&. /. -27*)&7 /' 3-8C 6"&*)&" /')&"0*1.# NC(-6C4 *16("/)C3B:*.&7 .&*"8C &'6/'&.
C*0& * 21*''&7 "&'&O*1 .)"*)&6H +(" )C&/" /'7/8&.# Q) /. *"6-*:1& OC&)C&" .(8/*1
:((^3*"^/'6 .H.)&3. 8*' 7&1/0&" "&8&') '&O. )( )C& &P)&') )C*) .&*"8C &'6/'&. 7(# ;("
)C& /')&6"*)/(' (+ 8-""&') /'+("3*)/(' /) /. '&8&..*"H )C*) -.&". *77 1/'^. )( )C&/" 1/.) (+
:((^3*"^.# F. +(" )C& .C(") 1/+&.2*' (+ * .2&8/+/8 2/&8& (+ 8-""&') /'+("3*)/(' ('& 3*H
C*0& 7(-:). /+ -.&". O/11 *8)-*11H :((^3*"^ * .2&8/+/8 '()/8& "&+&""/'6 )( )C/. .2&8/+/8
/'+("3*)/('# Q) .&&3. 3-8C 3("& 1/^&1H )C*) -.&". O/11 *77 S&: ./)&. )( )C&/" :((^3*"^.
)C*) "&6-1*"1H 2"(0/7& 8-""&') '&O.# ;(" &P*321& )C& S&: ./)& (+ * '&O. *6&'8H O/11 :&
:((^3*"^&7 "*)C&" )C*' *' /'7/0/7-*1 '()/8& (' )C/. S&: ./)&# Q' )C/. 8*.& /) O(-17 :&
/32(../:1& )( +/'7 * 7&7/8*)&7 '()/8& :H )C& 3&*'. (+ .(8/*1 :((^3*"^/'6 .H.)&3.#

!"#$%$ E( F-3*1%5"0G.,$#8 $#,1+" #23%2#$ ,1# ,.-# 5* %2+-68# %29*10,5%*2 %25* 5"#%1
%28%+#$ 9,$5#1 ,28 0*1# 8#5,%-#8 5",2 $*+%,- .**/0,1/%23 $4$5#0$>

!"#$%$ H( !"# 31#,5#1 ,28 0*1# ,+5%7# , +*0062%54 %$A 5"# 0*1# -%/#-4 %5 %$ 5* 9%28 $%5#$
5",5 +*25,%2 , 8#8%+,5#8 2*5%+# 5"1*63" $#,1+" 1#$6-5$ *9 $*+%,- .**/0,1/%23 $4$5#0$>

F;1 C353E',(3 -> A3'&(4 C3$/5%$

F16("/)C3B:*.&7 .&*"8C &'6/'&. *88&.. )C& "&1&0*'8& (+ S&: ./)&. 2"/3*"/1H :*.&7 -2('
)O( +*8)(".# ;/".)1H4 )C& *'*1H./. (+ )C& 7/++&"&') &1&3&'). /'./7& )C& GND9B8(7& 21*H.
*' /32(")*') "(1& /' 7&)&"3/'/'6 )C& ./)&.\ "&1&0*'8& X%5>]Z# J&*"8C &'6/'& "(:().
O&/6C) )C& "&.2&8)/0& &1&3&'). 7/++&"&')1H4 3&*'/'6 )C*) '() &0&"H &1&3&') C*. )C& .*3&
/32*8) (' )C& S&: ./)&\. .&*"8C &'6/'& "*)/'6# N*^& +(" &P*321& ^&HO("7. )C*) *"& -.&7
/' C&*71/'&.# ,*.&7 -2(' )C& *..-32)/(' )C*) )C&.& ^&HO("7. .-33*"/`& )C& ./)&\.
8(')&') 2"&8/.&1H4 )C&H *"& O&11 .-/)&7 +(" *' *..&..3&') (+ )C& S&: 2*6&\. 8(')&P)-*1
"&1&0*'8&# 5('.&R-&')1H4 )&P) )C*) /. 7&81*"&7 *. * C&*71/'& /' )C& GND9B8(7& O&/6C).
C&*0/&" /' )C& ./)&\. "&1&0*'8& *..&..3&') )C*' 8('0&')/('*1 )&P) 7(&.# G(O&0&"4 )C&
2*6& 8(')&') /. *1.( 0&"H /32(")*') +(" )C& 7&)&"3/'*)/(' (+ )C& ./)&\. "&1&0*'8&# ;(" )C/.
"&*.(' 3*'H 8(32*'/&. )"H )( 21*8& +"&R-&')1H -.&7 .&*"8C )&"3. (' )C&/" S&: 2*6&# Q+
)C& .&*"8C &'6/'& 1(8*)&. )C& "&.2&8)/0& .&*"8C )&"3 0&"H (+)&'4 )C& 8(""&.2('7/'6 S&:
2*6& O/11 :& "*'^&7 C/6C /' )C& .&*"8C &'6/'& "&.-1) 1/.) +(" )C/. 2*")/8-1*" ^&HO("7# i&)
)C& "*'^/'6 :*.&7 -2(' )C/. 8"/)&"/(' *1('& C*. :&&' .-:f&8) )( .&0&"*1 3*'/2-1*)/('
*))&32). *. 2(2-1*" ^&HO("7. O&"& .H.)&3*)/8*11H /')&6"*)&7 /')( )C& GND9B8(7& (+ )C&
S&: 2*6&. /' ("7&" +(" )C&3 )( "&8&/0& :&))&" "*)/'6.#

J&8('71H4 '&*"1H *11 .&*"8C &'6/'&. *'*1H`& )C& 1/'^B.)"-8)-"& /' ("7&" )( &0*1-*)& )C&
8(')&P)-*1 "&1&0*'8& *'7 R-*1/)H (+ S&: 2*6&.# Q) /. :&1/&0&7 )C*) ./)&. O/)C 2(2-1*" ("
C/6C R-*1/)H 8(')&') "&8&/0& * C/6C&" '-3:&" (+ CH2&"1/'^. *. 8(32*"&7 )( S&: ./)&.
O/)C /'+&"/(" 8(')&')# Q' 8(3:/'*)/(' O/)C 8(')&P)-*1 8"/)&"/* a .-8C *. ^&HO("7. a )C&
1/'^B.)"-8)-"& /. *:1& )( ./6'/+/8*')1H /32"(0& )C& R-*1/)H (+ .&*"8C "&.-1).#
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F +&O H&*". *6(4 %((61& O*. *:1& )( 8('R-&" )C& .&*"8C &'6/'& 3*"^&) 7-& )( )C&/"
/321&3&')*)/(' (+ )C/. 6"(-'7:"&*^/'6 /7&* X,@KUZ# _&0&")C&1&..4 *1.( )C/. 8"/)&"/(' /.
'() "&./.)*') )( 3*'/2-1*)/('.# 51(*^/'6 /. ('& *))&32)&7 )( 3*'/2-1*)& )C& "*)/'6.#
51(*^/'6 3&*'. )C*) .2&8/*1 .(+)O*"& .(1-)/('. (' S&: .&"0&". )"H )( 7/.)/'6-/.C C-3*'
-.&". +"(3 .&*"8C &'6/'& "(:().# NC& 1*))&" *"& )C*' +("O*"7&7 )( * .2&8/*1 .&*"8C &'6/'&
(2)/3/`&7 S&: 2*6& O/)C CH2&"1/'^. *'7 ^&HO("7. )C*) )"/8^. )C& "(:() /')( *..-3/'6
)C*) /) C*. +(-'7 * C/6C1H "&1&0*') 2*6&# S/)C(-) O*')/'6 )( .)*") * 7&)*/1&7 7/.8-../(' ('
)C& 2"(:1&3 *"&*. (+ *16("/)C3B:*.&7 .&*"8C &'6/'&.4 O& 3*H 8('81-7& +"(3 )C& *:(0&
7/.8-../(' )C*) *16("/)C3B:*.&7 .&*"8C &'6/'&. 7&2&'7 (' 8"/)&"/* )C*) *"& 0-1'&"*:1& )(
3*'/2-1*)/(' *))&32).# Q' 2*")4 )C/. &P21*/'. )C& 1(O @"&8/./(' (+ )C&/" .&*"8C "&.-1).#

e'1/^& .&*"8C &'6/'&.4 .(8/*1 :((^3*"^/'6 .H.)&3. *"& 1&.. 0-1'&"*:1& )( 3*'/2-1*)/('
*))&32).# G&"&4 )C& 8(')&P)-*1 "&1&0*'8& (+ S&: 2*6&. /. '() *88&..&7 )C"(-6C "(:(). :-)
C-3*'.# ;(" )C& -.&".4 /) /. '() )C& GND9B8(7& &1&3&'). (" )C& 1/'^B.)"-8)-"& )C*) *++&8).
)C&3 )( *77 * S&: 2*6& )( )C&/" 2&".('*1 :((^3*"^ 1/.)# b*)C&" /) /. )C& /'+("3*)/('
R-*1/)H (+ )C& "&.2&8)/0& S&: 2*6&# ;(" )C/. "&*.(' .(8/*1 :((^3*"^/'6 .H.)&3. :*.&
)C&/" "*)/'6. -2(' )C& 8-3-1*)/0& '-3:&" (+ -.&". )C*) C*0& :((^3*"^&7 * 8&")*/' S&:
2*6&# NC&"&+("& S&: ./)&. 3*H :& "*'^&7 C/6C &0&' /+ )C&"& *"& 0&"H +&O 1/'^. )C*) 1&*7
)( )C/. 7(8-3&')# Q' 2"/'8/21&4 )C&.& :((^3*"^/'6 .H.)&3. *"& 8(32*"*:1& O/)C 8-.)(3&"
"&0/&O. (' .C(22/'6 2(")*1. 1/^& F3*`(' )C*) *"& *1"&*7H -.&7 +(" * +*/"1H 1('6 )/3&#
NC/. /. *' /32(")*') '()& *. )C&.& 8-.)(3&" "&0/&O. *"& "&6*"7&7 *. 2*")/8-1*"1H
)"-.)O(")CH XI6><g _/>?Z# J(8/*1 :((^3*"^/'6 .H.)&3. -.& )C/. +*8)(" /' ("7&" )(
/'8"&*.& )C& )"-.)O(")C/'&.. (+ )C&/" .&*"8C "&.-1). *. )C& 8(33-'/)H 7/."&6*"7. 1(O
R-*1/)H 8(')&')#

!"#$%$ I( J*0<,1#8 5* ,-3*1%5"0G.,$#8 $#,1+" #23%2#$A $*+%,- .**/0,1/%23 $4$5#0$ ,1#
9,1 -#$$ <1*2# 5* 0,2%<6-,5%*2$> !"%$ 1#$6-5$ %2 , 31#,5#1 K1#+%$%*2 *9 $#,1+" %2D6%1#$>

!"#$%$ L( M$#1$ <#1+#%7# 5"# $#,1+" 1#$6-5$ *9 $*+%,- .**/0,1/%23 $4$5#0$ ,$ 0*1#
516$5@*15"4 5",2 5"*$# *9 ,-3*1%5"0G.,$#8 $#,1+" #23%2#$>

J)/114 )C/. "*)C&" +*0("*:1& *..&..3&') (+ .(8/*1 :((^3*"^/'6 .H.)&3. /. 2-) /')(
2&".2&8)/0& :H )C& +*8) )C*) 2"(:1&3. /' )&"3. (+ c)*66/'6d *"& R-/)& +"&R-&')# ;("
&P*321&4 /' )C& 8(-".& (+ *' *'*1H./. (+ )C& 1&*7/'6 .(8/*1 :((^3*"^/'6 .H.)&3
7&1/8/(#-.4 9&& 2(/'). (-) )C*) *:(-) ?>W (+ /). -.&". 7( '() *''()*)&l )*6 *'H (+ )C&/"
:((^3*"^. X9&>]Z# D("&(0&"4 7/++&"&') .2&11/'6. *'7 .-:f&8)/0& 8(3:/'*)/('. (+ )*6.
1&*7 )( 3("& (" 1&.. 7/++-.& +(1^.('(3/&.# NC&"&+("& +"&R-&')1H &""(". (88-" OC/1&
.&*"8C/'6 +(" 8(''&8)&7 /..-&. *'7 .-:f&8).# G(O&0&"4 /) 3*H :& *..-3&7 )C*) 2"(:1&3.
("/6/'*)/'6 7-& )( 7/++&"&') .2&11/'6. 3*H :& .(10&7 :H )&8C'/8*1 3&*'. /' )C& '&*"
+-)-"&# ;(" &P*321&4 *16("/)C3B:*.&7 .&*"8C &'6/'&. *"& 8(32*"/'6 .&*"8C /'R-/"/&. O/)C
* 2"&7&)&"3/'&7 0(8*:-1*"H4 /33&7/*)&1H /7&')/+H .2&11/'6 3/.)*^&. *'7 /'.)*')1H
.-66&.) *' (")C(6"*2C/8*11H 8(""&8) O("7 )( )C& -.&"# ;-")C&"3("& .&0&"*1 "&.&*"8C
2"(f&8). )"H )( *77"&.. )C& *:(0& 3&')/('&7 2"(:1&3. :H 8(''&8)/'6 .&3*')/8
)&8C'(1(6/&. O/)C .(8/*1 .(+)O*"& .(1-)/('.# Q) /. ('& */3 (+ )C&.& 2"(f&8). )(
*-)(3*)/8*11H &P)"*8) * S&: ./)&. 3&)*7*)* )( +*8/1/)*)& )C& )*66/'6 +(" )C& -.&"
XSmi>]Z#
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!"#$%$ N( !"# D6,-%54 *9 5,3$ @%-- .# %0<1*7#8 %2 5"# 2#,1 96561# 5"1*63" $#0,25%+
5#+"2*-*3%#$>

F <-,(5/$0-,

;(11(O/'6 )C& 2"&8&7/'6 7/.8-../('4 )C& .)"&'6)C (+ .(8/*1 :((^3*"^/'6 .H.)&3. 8*' :&
.&&' /' )C&/" *:/1/)H )( &0*1-*)& )C& R-*1/)H (+ S&: ./)&. :&))&" )C*' *16("/)C3B:*.&7
.&*"8C &'6/'&.# Q' *77/)/(' )( )C*)4 8(')&P) "&1&0*') 8(''&8)/('. 8*' :& 8"&*)&7 )C"(-6C
3&)*7*)*l )*6. )C*) *''()*)& 1/'^. *'7 S&: 2*6&.# SC/1& *16("/)C3B:*.&7 .&*"8C &'6/'&.
*"& -'*:1& )( 7&)&"3/'& )C& *321/)-7& *'7 8(""&8)'&.. (+ /'+("3*)/(' &'8(-')&"&7 (' *
S&: ./)&4 )C& -.&". (+ .(8/*1 :((^3*"^ 8(33-'/)/&. 8*'# NC&H 3*H &0*1-*)& * S&: ./)&
*'7 )C&' .C*"& )C/. &0*1-*)/(' O/)C ()C&" 3&3:&". (+ )C& 8(33-'/)H# ;(" +-)-"& "&)"/&0*1
)&.) )C/. 3&*'. )C*) )C& 8-""&')1H -.&7 )&8C'/8*1 3&*.-"&. C*0& )( :& &P)&'7&7 :H ()C&"
3&*.-"&. )C*) *"& *:1& )( 7&1/0&" * :&))&" &0*1-*)/(' (+ )C& /'+("3*)/(' R-*1/)H *'7
+(8-./'6 (' )C& 8(')&') /).&1+# _&0&")C&1&.. )C&"& *"& .)/11 7(-:). OC&)C&" (" '() .(8/*1
:((^3*"^/'6 .H.)&3. 8*' 8(32&)& O/)C *16("/)C3B:*.&7 .&*"8C &'6/'&. O/)C "&6*"7 )(
)C& /'7&P*)/(' (+ 8-""&') /'+("3*)/('# Q) /. R-&.)/('*:1& /+ -.&". O/11 :((^3*"^ S&: ./)&.
)C*) 8(')*/' /'+("3*)/(' O/)C * .C(") 1/+&.2*'# N( (0&"8(3& )C/. 2"(:1&3 )C& *-)(3*)/8
6&'&"*)/(' (+ 3&)*7*)* 8(-17 :& * 0/./:1& *22"(*8C# F. .C(O' :H G&.. &) *1# .-8C *'
*22"(*8C 8(-17 :& * +/".) .)&2 )( /32"(0& *'7 &'C*'8& )C& 3*'-*1 *22"(*8C (+ 3&)* 7*)*
6&'&"*)/(' /' )&"3. (+ R-*')/)H *'7 R-*1/)H XGD!>TZ#

e2(' )C/. :*8^6"(-'7 ('& 3*H "&.-3& )C*) .(8/*1 :((^3*"^/'6 .H.)&3. 7( '() "&21*8&
*16("/)C3B:*.&7 .&*"8C &'6/'&.# b*)C&" )C&H 8*' :& )"&*)&7 *. R-*1/)*)/0& 8(321&3&') (+
)"*7/)/('*1 .&*"8C/'6 .&"0/8&.# NC&"&+("& /) .&&3. )( :& * +&*./:1& *22"(*8C +(" *16("/)C3
:*.&7 .&*"8C &'6/'& 2"(0/7&". )( /')&6"*)& )C& "&.-1). (+ .(8/*1 :((^3*"^/'6 .H.)&3. /')(
)C&/" .&*"8C 2"(8&..4 /' ("7&" )( /32"(0& )C& R-*1/)H (+ )C&/" .&*"8C "&.-1).# NC/. *22"(*8C
/. *1"&*7H -.&7 :H .&*"8C &'6/'&. 1/^& 9H8(.# G(O&0&"4 -')/1 '(O )C&"& /. '( &32/"/8*1
7*)* /+ .-8C *' *22"(*8C 8(-17 /32"(0& )C& R-*1/)H (+ .&*"8C "&.-1).# ;-")C&"3("& /)
O(-17 :& *' /')&"&.)/'6 *22"(*8C )( -.& )C& +(1^.('(3/&. 6&'&"*)&7 :H )C& 8(33-'/)H
*. * .)*")/'6 2(/') )(O*"7. )C& "&*1/`*)/(' (+ .)"-8)-"&7 0(8*:-1*"H f-.) 1/^& /' )C& +/&17 (+
(')(1(6H &'6/'&&"/'6# F. )C& 81*../8 )(2B7(O' (')(1(6HB:*.&7 *22"(*8C C*. '() :&&'
O/7&1H *7(2)&7 7-& )( /). 8(321&P/)H /' "&*1BO("17 -.&4 )C& 2-:1/8 C*. 81&*"1H /'7/8*)&7 *
.)"('6 2"&+&"&'8& +(" :())(3B-2 *22"(*8C&. -./'6 1((.& +(1^.('(3/&. /'.)&*7#

M "(:,-N53.63?3,%$

NC& "&.&*"8C 2"&.&')&7 /' )C/. 2*2&" O*. +-'7&7 :H )C& %&"3*' ;&7&"*1 D/'/.)"H (+
I8('(3H *'7 N&8C'(1(6H n,DS/o -'7&" )C& NGIJIeJ 2"(f&8)#

18



90#50-6&'J4H

XF_b!>]Z F1&3*'BD&`*4 ,#g _*6*"*f*'4 D#g b*3*^"/.C'*'4 5#g !/'64 9#g p(1*"/4 @#g
JC&)C4 F#g F"2/'*"4 ,#g j(.C/4 F#g ;/'/'4 Nk J&3*')/8 F'*1H)/8. (' J(8/*1
_&)O("^.k IP2&"/&'8&. /' F77"&../'6 )C& @"(:1&3 (+ 5('+1/8) (+ Q')&"&.)
!&)&8)/('# Q'k @"(8&&7/'6. (+ )C& <V'5 Q')&"'*)/('*1 5('+&"&'8& (' S("17 S/7&
S&:4 I7/':-"6C4 D*H ?= B ?]4 ?>>]# F5D @"&..4 _&O i("^4 22# Y>TBY<]#

,,5>] ,,5 _&O.k ,DS 6/0&' %((61& q7&*)C 2&'*1)H\4 ?>>]g 2-:1/.C&7 (' )C&
Q')&"'&)k C))2kll'&O.#::8#8(#-^l?lC/l)&8C'(1(6HlY]UVTV>#.)3 n*88&..&7 F2"/1
K'54 ?>>To#

,@KU ,"/'4 J#g @*6&4 9#k NC& F'*)(3H (+ * 9*"6&BJ8*1& GH2&")&P)-*1 S&: J&*"8C
I'6/'&4 J)*'+("7 e'/0&"./)H4 <KKU#

!r>T !r:&1/4 ,#k J(8/*1 ,((^3*"^/'64 ?>>Tg 2-:1/.C&7 (' )C& Q')&"'&)k
C))2kll:&*)#7(&:&#1/l:/:1/()C&^lO><UKK#C)31 n*88&..&7 F2"/1 K'54 ?>>To#

I6>< I66&"4 ;# _#k F++&8)/0& !&./6' (+ IB5(33&"8& e.&" Q')&"+*8&.k G(O )(
D*P/3/.& @&"8&/0&7 N"-.)O(")C/'&..# Q'k G&1*'7&"4 D# %#g pC*1/74 G# D#g
NC*34 D# @# nI7.#ok @"(8&&7/'6. (+ )C& Q')&"'*)/('*1 5('+&"&'8& (' F++&8)/0&
G-3*' ;*8)(". !&./6'# F.&*' F8*7&3/8 @"&..4 9('7('4 ?>><#

X%5>]Z %"*22('&4 j#g 5(-`/'4 %#k J&*"8C I'6/'& [2)/3/`*)/('4 JH:&P4 ?>>]#
%">Y %"/&.:*-3# j#k I0*1-*)/(' (+ )C"&& %&"3*' .&*"8C &'6/'&.k F1)*0/.)*#7&4

%((61&#7& *'7 9H8(.#7&# Q'k Q'+("3*)/(' b&.&*"8C K4 Y4 ?>>Yg 2-:1/.C&7 (' )C&
Q')&"'&)k C))2kll/'+("3*)/('"#'&)l/"lKBYl2*2&"<UK#C)31 n*88&..&7 F2"/1 K'54 ?>>To#

%J>V %-11/4 F#g J/6'("/'/4 F#k NC& Q'7&P*:1& S&: /. 3("& )C*' <<#V ,/11/(' @*6&.# Q'k
J2&8/*1 Q')&"&.) N"*8^. *'7 @(.)&". (+ )C& <Y'5 Q')&"'*)/('*1 5('+&"&'8& ('
S("17 S/7& S&:4 5C/:*4 ?>>V#

XG!>YZ G/".C4 J#g !/'^&1*8^&"4 j#k J&&^/'6 /'+("3*)/(' /' ("7&" )( 2"(7-8& /'+("3*)/('k
F' &32/"/8*1 .)-7H *) G&O1&)) @*8^*"7 9*:.# Q'k j(-"'*1 (+ )C& F3&"/8*'
J(8/&)H +(" Q'+("3*)/(' J8/&'8& *'7 N&8C'(1(6H VV4 K4 ?>>Yg 22# U>TBU<T#
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