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9%-,0#697/55#.%-,'/0<#2(C'S-'lRCHc@'54#'#-#.,='()'54#'34(5(-'3/78#5'%9'2#7.#/9#2'/0(-,'54#'3/54's 2;#'
5('/<9(.35%(-'&%54%-'54#'%7#C'T(&#$#.'54#'2%95/-7#'5./$#0#2'%-'54#'9-(&'%9';-2#.#95%:/5#2'&4#-'
;9%-,'/'7(-5%-;(;9'.#3.#9#-5/5%(-@'<#7/;9#'54#'2%95/-7#'0#$%'<#5&##-'97/55#.%-,'W(.'/<9(.35%(-V'#$#-59'
%9' 0#99'54/-'54#'/75;/0'2%95/-7#'5./$#0#2@'&4%74'94(;02'%-70;2#'%-5#.-/0'.#)0#75%(-9'-(5'/77(;-5#2')(.'
%-' 0#$%' W9##'F/0%-8/'IKHOVC'+9'/'7(-9#R;#-7#'S'<#0%#$#'W54%9'4/9'5('<#'$#.%)%#2V'/<9(.35%(-' %9'($#./00'
;-2#.#95%:/5#2'&%54' 54#'3.#9#-5':#54(2C'A4%9'7/-'<#'#/9%0='7(..#75#2'<='7/.#);00=' 5/8%-,' %-5('
/77(;-5' %-5#.-/0'.#)0#75%(-9'W/9' %9':/2#')(.'54#'#95%:/5%(-'()'J!"#VC'T#-7#'Sm2'#-7(;./,#'54#'/;54(.9'
5('7(:3/.#'54#%.'/33.(/74'5('/':(.#'95/-2/.2'(-#'</9#2'(-'9%-,0#697/55#.%-,'/0<#2('W%-'&4%74'7/9#'
/<9(.35%(-' %9'9##-'/9'/'3.(</<%0%95%7' 0(7/0%1#2'#$#-5' ./54#.' 54/-'/'7(-5%-;(;9'3.(7#99VC'A4%9'&(;02'
4#03' $/0%2/5#' 54#' J!"#' /33.(/74' (.' 3(%-5' 5(' );-2/:#-5/0' /-2' 7.%5%7/0' 2%))#.#-7#9' <#5&##-' <(54'
/33.(/74#9C'+09(@'%5'94(;02'<#'34=9%7/00='#D30/%-#2'&4='/'0%-#/.'.#0/5%(-'%9'#D3#75#2'<#5&##-'f'/-2'
J!"#C'
'
"#93(-9#X'A4%9'%9'/-(54#.'%-5#.#95%-,'7(::#-5@'/-2'&4%0#'&#'7/--(5'<#'7#.5/%-'54/5'&#'/.#'
;-2#.6.#3.#9#-5%-,'54#'2%95/-7#'5./$#0#2'&%54%-'%7#@'&#'54%-8'54/5'J!"#'%9'7(..#75'%-'54%9'93#7%)%7'
7(-5#D5C' 'Y#' <#0%#$#' 54/5' 54#' U;95%)%7/5%(-' )(.' 54#' ;9#' ()' J!"#' %9' 3/.5%/00=' 3.($%2#2' %-' 54#'
.#93(-9#9'5('7(::#-59'aH'/-2'aIC'''''J.(:'7(::#-5'aH@'&4#-';9%-,'/'0(7/0%1#2'97/55#.%-,'
3#.93#75%$#' W/9' %9' 2(-#' %-' >%(-,' #5' /0C' Z' T/;99#-#.' #5' /0CV@' 54#' 97/55#.%-,' 2%.#75%(-' %9'
2#5#.:%-#2' <=' 97/55#.%-,' /5' /-' /%.Z%7#' <(;-2/.=@' ./54#.' 54/-' /' 3/.5%70#@' &4%74'
74/./75#.%95%7/00=' %-7.#/9#9' 97/55#.%-,' %-' 54#' )(.&/.2' 2%.#75%(-' ($#.' 54/5' ()' 97/55#.%-,'
7(:3;5#2')(.'/'93#7%)%7'3/.5%70#'94/3#C''+22%5%(-/00=@'54#'>%(-,'#5'/0C':#54(2')(.'7(:3;5%-,'
54#'#D5%-75%(-'7(#))%7%#-5',#-#./5#9'#D5%-75%(-'7(#))%7%#-59'54/5'/.#'<.(/20=',.#/5#.'54/-'54(9#'
#95%:/5#2'<='fiQQ+ZOC''S5'%9'5.%78='5(';-2#.95/-2'#D/750='&4='54%9'%9'54#'7/9#@'<;5'&#'9;93#75'
54/5'%5'%9'2;#'5('54#'9-(&'^3/.5%70#`'3#.93#75%$#').(:'&4%74'fiQQ+ZO'%9'2#.%$#2'/9'7(:3/.#2'
5('54#'9#:%6./-2(:'5&(634/9#':#2%;:';9#2'<='>%(-,'#5'/0C''Y#'93#7;0/5#'54/5'7(:<%-#2'
&%54'54#9#'/33.(/74#9@'54#';9#'()'J!"#'%9'/33.(3.%/5#'4#.#C'''
'
A('9;33(.5'54%9'/99#.5%(-@'&#'3#.)(.:#2'/'9#-9%5%$%5='9%:;0/5%(-')(.'/'7(00#75%(-'()'934#.#9'
&%54' 2gKCb' &4#.#<=' &#' ;9#2' /-' #95%:/5#2' 9%-,0#' 97/55#.%-,' /0<#2(' 54.(;,4' ./=65./7%-,'
)(00(&%-,'k.;-2='#5'/0CX'Q%-,0#nQ7/5'g'H'o'/<9(.<#2Z5(5/0C''Y#'7(:<%-#2'54%9'&%54'/-'/-/0=5%7'
#D5%-75%(-'7(#))%7%#-5'()'fiQQ+ZO@'/-2'54#'34/9#');-75%(-'()'/'934#.#'/5'HKKK-:C''Y#';9#2'



54#9#'(35%7/0'3.(3#.5%#9'5('.;-'54#':#2%;:':(2#0'5(',#5'93#75./0'/0<#2(@'/-2'7(:3/.#2'54/5'
5('54#':#54(2'54/5';9#9'54#'#D5%-75%(-'7(#))%7%#-5').(:'>%(-,'#5'/0C'/-2'J!"#'&%54'7(-5%-;(;9'
/<9(.35%(-' W9##' .#9;059' %-' )%,;.#'<#0(&VC' '[(5#' 54/5' %-' 54%9':#54(2@' 54#'34/9#' );-75%(-' %9'
0(7/0%1#2'/9'%-'T/;99#-#.'#5'/0C'IKHI'Z'>%(-,'#5'/0C'IKHNC''Y4%0#'-(5'#D/75@'54#9#':#54(29'
3.(2;7#'.#9;059'54/5'/.#',#-#./00='70(9#'5('#R9C'dZOd').(:'j(84/-($98='/-2'p#,#'IKKOC''Y#'
9;93#75' 54/5' 0(7/0%1%-,' 54#' 34/9#' );-75%(-' 4#03#2':/8#' 54#':#54(29' )(.' ,#-#./5%-,' 54#'
(35%7/0'3.(3#.5%#9'7(-9%95#-5'&%54'#/74'(54#.@'/-2'54#':#2%;:':(2#0@'/-2'54/5'(;.'#/.0%#.'
:(.#'9;<95/-5%$#'2%))#.#-7#9'7/-'<#'5./7#2'5('54%9C'
'
J%-/00=@'&#'-(5#'54/5'/' 0%-#/.'.#0/5%(-94%3'<#5&##-'f'/-2'J!"#' %9'/',((2'/33.(D%:/5%(-@'/5'
0#/95')(.'2#-9%5%#9',.#/5#.'54/-'HNK'8,':,C''A4#'9%:30#95'34=9%7/0'#D30/-/5%(-')(.'54%9'%9'54/5'
/9'2#-9%5=' %-7.#/9#9@' 54#.#' %9'9%:30=':(.#' %7#'/$/%0/<0#' )(.' 54#'34(5(-' 5(' 5./$#0' 54.(;,4C''
+99;:%-,@'54/5'54#'3.(3(.5%(-'()'%-5#.-/0'.#)0#75%(-9'5/8%-,'30/7#'54.(;,4(;5'54#'9/:30#'%9'
9%:%0/.' /7.(99' 54#' 9/:30#9@' 54#-' (-#' &(;02' #D3#75' /' ,#-#./00=' 0%-#/.' .#0/5%(-94%3' &%54'
2#-9%5=C''A4%9')%59'&%54'54#'#R;/5%(-'=(;m$#'3.($%2#2'54/5'.#0/5#9'J!"#@'2#-9%5=@'/-2'qC'!
'

!
!
'
'

OV "#0/5#2'5('54#'3.#$%(;9'3(%-5@'S'95.#99'54/5'9(:#'&(.8'4/9'<##-')(7;9#2'%-'54#'3/95'2#7/2#'(-'54#'
#95%:/5%(-'()'54#'/<9(.35%(-'#-4/-7#:#-5'3/./:#5#.'q'()'9-(&'WB%<(%9'#5'/0C@'IKH!@'IKHO@'IKHdV@'
&4%74'%9'/75;/00='2%.#750='.#0/5#2'5('54#'3.(3(9#2'2#)%-%5%(-'()'J!"#C'l95%:/5%(-9'()'q').(:'54#'U(%-5'
$/0;#9'()'J!"#'/-2'f'3.($%2#'.#9;059'R;%5#'2%))#.#-5').(:'54(9#'(<5/%-#2'#09#&4#.#@'&4%74'/5'0#/95'



2#9#.$#9'7(::#-59@'%)'%5'2(#9'-(5'4#03'3(%-5%-,'5('2#)%7%#-7%#9'()'54#'3.#9#-5'95;2=C'+054(;,4'54%9'7(;02'
%-'%59#0)')(.:'.#0#$/-5':/5#.%/0')(.'/-'%-2#3#-2#-5@'7(:30#:#-5/.='95;2=@'%5'/33#/.9'-#7#99/.='5('/5'
0#/95'70/.%)='54%9'3(%-5C'
'
"#93(-9#X' A4%9' %9' /' ,.#/5' 7(::#-5' /-2' &#' 4/$#' /22%5%(-/00=' .#93(-2#2' 5(' /' 9%:%0/.'
5#74-%7/0' 7(::#-5' <#0(&C' Y#' 4=3(54#9%1#' 54/5' (;.' .#9;059' /.#-r5' /75;/00=' 9%,-%)%7/-50='
2%))#.#-5'54/-'54#'.#9;059'#09#&4#.#@'<;5'./54#.'54#'/33/.#-5'2%97.#3/-7='%9'/99(7%/5#2'&%54'
54#'-(-60%-#/.'.#0/5%(-94%3'<#5&##-'J!"#'/-2'q'/-2'34(5(-9'54/5'2('-(5'/77;./5#0='9/:30#'
54#'9-(&'9/:30#'2;.%-,'54#'./=65./7%-,'/0,(.%54:C''J(.'%-95/-7#@'/'5./78'54/5'%-5#./759'&%54'
(-0=' /' 9%-,0#' 3/.5%70#' /-2' 54#-' #D%59' 54#' 9/:30#' /)5#.' 9(:#' %-5#.-/0' .#)0#75%(-9@' J!"#'
/33.(/74#9'H@'/9'7(:3/.#2'5('/'5./78'54/5'5./$#.9#9':/-=',./%-9'=%#02%-,'/-'J!"#'$/0;#'54/5'
%9':(.#'7(-9%95#-5'&%54'54#'9/:30#'2#-9%5=C''J;.54#.@'<#7/;9#'q'%9'/'-(-60%-#/.');-75%(-'()'
J!"#@'/-='94%)5'5(&/.29'4%,4#.'$/0;#9'()'J!"#'2;#'5('54#9#'(22'5./789'&(;02'0#/2'5('/':;74'
0/.,#.'54/-'#D3#75#2'q'3/./:#5#.C''S)@'&#'%-95#/2'7(:3;5#'q').(:'lR;/5%(-'O'%-'B%<(%9'#5'/0C'
IKHd@'%-95#/2'()').(:'J!"#'/-2'2#-9%5=@'&#'(<5/%-'$/0;#9',#-#./00='<#5&##-'HCI'/-2'HCbC''Y#'
/,.##'54/5'/'2##3#.'2%$#'%-5('0((8%-,'/5'4(&'q'$/.%#9'&%54'J!"#')(.'2%))#.#-5'9-(&'9/:30#9'
/-2'5=3#9'&(;02':/8#')(.'/-'%-5#.#95%-,'7(:30#:#-5/.='95;2=C'''
!

NV A4#'3/3#.'5.%#9'5('2%))#.#-5%/5#').(:'3.#$%(;9'9%:%0/.'95;2%#9'<=')(7;9%-,'(-'5./-9:%99%$%5=@'%-'
7(:30#:#-5'5(':(.#'&%2#0='#D30(.#2'.#)0#75/-7#'3.(3#.5%#9C'T(&#$#.@'(-0='/')#&'(<9#.$/5%(-9'
W3./75%7/00=@'!'.#)0#75/-7#'93#75./V'/.#';9#2'5('$/0%2/5#'54#':(2#0@'&4%74'2('-(5'7(..#93(-2'5('54#'
3.%:/.=')(7;9'()'54#'&(.8C'Q%-7#'54#9#':#/9;.#:#-59'/.#'-(5'$#.='&#00'9%:;0/5#2'W7(:3/.#2')(.'
%-95/-7#' 5(' 54(9#' .#3(.5#2' <=' G/.:/,-(0/' #5' /0C@' IKH!V@' %5' 2(#9' -(5' ,%$#' 7(-)%2#-7#' %-' 54#'
5./-9:%99%$%5=' 9%:;0/5%(-9@' %-' 3/.5%7;0/.' %-' 54#' -#/.6%-)./.#2C'Y#'/09(' -(5#' 54/-' %-' 54#' $%9%<0#' 9(:#'
2%))#.#-7#9'.#:/%-'54/5'7(;02'<#'3/.50='#D30/%-#2'<='54#'3.#9#-7#'()'0%,456/<9(.<%-,'%:3;.%5%#9@'
&4%74'%9'-(5'.#/00='2%97;99#2C'
'
"#93(-9#X'Y#'4/$#'93#-5'7(-9%2#./<0#'5%:#'/-2'#))(.5' %-'.#)./:%-,'54#'3/3#.'5(' %-70;2#'
:(.#'(<9#.$/5%(-/0'7(:3/.%9(-9C''Y#'4/2'%-%5%/00='74(9#-'5('0%:%5'54%9'#$/0;/5%(-'5('8##3'54#'
3/3#.'0#-,54':/-/,#/<0#'/-2')(7;9#2'(-'%-5.(2;7%-,'54#')./:#&(.8C''T(&#$#.@'.#&(.8%-,'
54#':(2#0'34/9#');-75%(-'W9##'7(::#-59'aH'\'a!V'/-2'#0%:%-/5%-,'54#',./%-'9#,:#-5/5%(-@'
4/9' 9;<95/-5%/00=' 94(.5#-#2' 54#' :#54(29' 9#75%(-' &4%74' /00(&9' )(.' /' ,.#/5#.' )(7;9' (-'
(<9#.$/5%(-9C' ' J;.54#.@' 54#' .#9;059' (<5/%-#2'&%54' /' 0(7/0%1#2' 34/9#' );-75%(-' 7(:3;5/5%(-'
:(.#'0%8#'54#'>%(-,'#5'/0C':#54(2'3.(2;7#9'9;<95/-5%/00=':(.#'/77;./5#'.#9;059'%-'54#'[S"C''
J%-/00=@'&#'4/$#'.#7/95'9(:#'()'54#'&(.2%-,'5('%-2%7/5#'0#99'()'/')(7;9'(-'5./-9:%99%$%5='54/-'
54#' %-%5%/0' :/-;97.%35@' &4%0#' .#5/%-%-,' /-' /-/0=9%9' /-2' 2%97;99%(-' (-' 5./-9:%99%$%5=C''
! B/950=@'54#'9-(&'&/9'70#/-'/-2').##'()'7(-5/:%-/5%(-C''Q3#7%)%7/00=@'&#'7/-'9/='&%54'9(:#'
7(-)%2#-7#'54/5'54#'9-(&'&/9'-(5'7(-5/:%-/5#2'&%54'2;95'(.'<0/78'7/.<(-@'&4%74'%9'70#/.'%-'
54#':#/9;.#2'$%9%<0#'93#75.;:C'
!

bV ]-#'()'54#':/%-'3.(<0#:9'()'54%9'3/3#.'%9'54/5'%5'0/789'/'3.(3#.@'7.%5%7/0'2%97;99%(-C'S-'54#'7;..#-5'
$#.9%(-'54#'2%97;99%(-'%9'HN'0%-#9'0(-,'/-2'2(#9'-(5'.#/00='R;#95%(-'54#'&4(0#'.#9;059'()'54#'3/3#.C'
Sm:'7(-$%-7#2' 54/5',%$#-' 54#';-7#.5/%-5%#9'/.%9%-,' ).(:' 54#'74(9#-':#54(2' 5('#95%:/5#' 0(7/0'(35%7/0'



3.(3#.5%#9@' 54#' %99;#9'.#0/5#2'5('54#'93/5%/0' .#3.#9#-5/5%$%5='()' 54#'$#.='9:/00'9/:30#9@'/-2'54#'$#.='
0%:%5#2' -;:<#.' ()' (<9#.$/5%(-9' 54/5' ;-9;77#99);00=' 5.=' 5(' 9;33(.5' 54#' :(2#0@' /' :;74' 0(-,#.'
2%97;99%(-'&(;02'<#'$#.=';9#);0C'
'
"#93(-9#X'S-'0%,45'()':/-='()'54#'0/.,#.'%99;#9'54/5'=(;'<.(;,45';3'%-'=(;.'54(.(;,4'.#$%#&@'
&#'4/$#':/2#' 0/.,#'74/-,#9' 5(' 54#'3/3#.@' %-70;2%-,' %-' 54#'97(3#@':#54(29@'/-2' )(7;9C''
+77(.2%-,0=@'&#'4/$#'%-70;2#2'/':(.#'.(<;95'2%97;99%(-'5('<#55#.'7(-5#D5;/0%1#'(;.'.#9;059'
/-2' ;-7#.5/%-5%#9' &%54' 9(:#' ()' 54#' 9;,,#95#2' 0%5#./5;.#C' S-70;2%-,' 2%97;99%(-' (-' 54#'
.#0/5%(-94%3'<#5&##-'J!"#'/-2'54#'q'3/./:#5#.@'54#'.#0/5%(-94%3'<#5&##-'fiQQ+'/-2'e#$%'/9'
7(:3/.#2' 5(' 54#' .#0/5%(-94%39' 2%97;99#2' %-' j(84/-($98=' /-2' p#,#' IKKO@' /-2' 9/:30#'
.#3.#9#-5/5%$#-#99'()'54#'9-(&'0/=#.9C'

!

Technical corrections 
 

0C!'X'^</9#2'(-'>6./=':%7.(5(:(,./34=`'%9';-70#/.'s'^.#)0#75%$%5='()'9-(&'9/:30#9'</9#2'(-'>6./='
:%7.(5(:(,./34='%:/,#9't'

"#93(-9#X'E32/5#2'5('^.#)0#75/-7#'()'9-(&'</9#2'(-'>6./=':%7.(5(:(,./34='%:/,#9@CC`'
/9'9;,,#95#2C'



0Cb X'%9'.#/00='54#')(7;9':(.#'(-'5./-9:%99%$%5='54/-'/0<#2(t'

"#93(-9#X'Q##'.#93(-9#'5('Q3#7%)%7'G(::#-5'aN'/<($#')(.');.54#.'2#5/%09C'Y#'4/$#'
.#&(.2#2'54%9'9#-5#-7#'5('^CCC'54%9'95;2=m9'#))(.5'%9')(7;9#2'(-'9%:;0/5%-,'.#)0#75/-7#'/-2'
5./-9:%55/-7#'%-'54#'$%9%<0#'/-2'-#/.6%-)./.#2'W[S"V'54.(;,4'54%-'9-(&3/789CCC`C'

0CP X'9;<6-%$#/-'4/1/.2'2#5#75%(-'%9':#-5%(-#2'%-'54#'/<95./75'<;5'-(5'0/5#.'(-'

"#93(-9#X'Y#'54/-8'54#'.#$%#&#.')(.'3(%-5%-,'54%9'(;5C'+9'54%9'%9'-(5'/')(7;9')(.'54%9'
3/.5%7;0/.'3/3#.@'&#'4/$#'.#:($#2'%5').(:'54#'/<95./75C'T(&#$#.@'&#'<.%#)0='0%-8'54%9'
/330%7/5%(-'5('54#'Nu'5./-9:%99%$%5='7(-5(;.9'94(&-'%-'J%,'HI'%-'54#'2%97;99%(-C'
!

0Cc X'94(;02'9-(&',./%-'9%1#'<#'.#30/7#2'<='QQ+t'q#7/;9#'54#'/2$/-5/,#'()'4/$%-,'!M'%:/,#9'()'
9-(&'9/:30#9'%9'5(',#5'.%2'()'54#'9%:30#@';-.#/0%95%7@',./-;0/.'/33.(/74'

"#93(-9#X'Y#'4/$#'.#30/7#2',./%-'9%1#'&%54'QQ+C'
!

0CHK'X'-(5'70#/.'&4#54#.'%-'54#')%#02'5./-9:%99%$%5='/-2Z(.'.#)0#75%$%5=':#/9;.#:#-59'&#.#'3#.)(.:#2'

"#93(-9#X'Y#'(-0='.#)#.'5('54#'.#)0#75/-7#'2/5/'%-'54#'.#9;059'/-2'9('4/$#';32/5#2'54#'
5#D5'4#.#'5('93#7%)='54/5C'
!

0CH! X'^%9'0%:%5#2'5('54#'5(3'N'7:`'/-2'^7/-'3#-#5./5#`'%9'/&8&/.2C'A./-9:%99%$%5='%9'/'3.(3#.5=C'
Q4(;02'<#'.#34./9#2C'
0CHO '

"#93(-9#X'Y#'/,.##'/-2'4/$#' .#34./9#2' 5(':/8#' 54#'3(%-5':(.#'70#/.C' ^CCC%-2%7/5#' 54/5'
9-(&'5./-9:%55/-7#'%9',.#/5#95'%-'54#'$%9%<0#'&/$#0#-,549@'0%:%5%-,'0%,45'3#-#5./5%(-'5('54#'5(3'
N'7:'()'54#'9-(&3/78')(.')%-#',./%-'9-(&'<;5'%-7.#/9%-,'5('c'7:')(.'7(/.9#',./%-'9-(&C`'
!

0CHN o'HN' X' S' 54%-8' 54%9' .#9;05' %9'R;%5#'(<$%(;9C'F/=<#'7(-9%2#.'3.($%2%-,'/-(54#.':(.#'93#7%)%7'
.#9;05C'
'

"#93(-9#X''Y#'/,.##'/-2'4/$#'.#30/7#2'54%9'9#-5#-7#'&%54'54#')(00(&%-,X'^A4#9#'.#9;059'
9;,,#95' 54/5' 54#'Nu'5./-9:%99%(-'2#354' %-'9-(&'7/-'$/.='<='($#.'b'7:'/77(.2%-,'5('54#'
9-(&'5=3#`'
!

0CIc'X'^/,,.#,/5#`'%9';-70#/.'
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