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085(;/4(-#."+45#&4#)+?+/,#",/1/)(%#4&,%(#,(07)#1/H%(==#

#

!#0+#'+0/11(#d#P81+4/(-#G&0+/4-#S%"4&-#]&%,(4)(-#0()#<%+45)#7+%(4,)#

#

!#$3/1/77(#(,#P+%/(FX38%E)(#7&"%#1("%#)&",/(4,#(,#1("%#):07+,3/(#Q#0&4#8<+%5=#

#

!#>+,+1/4+-#1+#0(/11("%(#7&"%#1+#'/4-#."/#0(#7(%0(,#5(#1+/))(%#123B7/,+1#)"%#1(#7+)#5(#1+#7&%,(#7+%#

)&4#)&"%/%(-#)&4#&7,/0/)0(#(,#)&4#84(%</(#58H&%5+4,(=#

P(%;/#7&"%#,&4#)&",/(4,#(,#,+#7%8)(4;(#7(45+4,#;()#+448()#528,"5()-#."/#)&4,#7+))8()#)/#?/,(#

Q#,()#;&,8)Y#]("%(")(0(4,#;(#42(),#."(#1(#58H",=#

!

!
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5DE,&A()B"$&*$DA(

M%;;%!=3$<;61#!%-;!86-%!L!56-01-6;61#!-%41#!4%!M1#;3<;!S!!
q!4&&D,X$&,E-M<"A()Y1&,%,A"&,E-(7EFF*D#,"%*M<"A()*(FE),L,#"&,E-(ZK[(!D"-#*!r!
56-01#6@4%!%#!46N#%!S!!""#$%%&'()"*+(&,--,./0,'1%2*&(./(/%345.&5.6%708%9'%:

!

!



D$3$86%!"BEFGHI!_!*+,-%!5`%R%3=6=%!_!G#6[%3-6;$!5%!B681N%-!_!&'()! &C!
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!"#$%&'%(&)"*+,-%(&

./&0%&1"21%-&13$3-%1*"$44444444444444444444444444444444444444//56&

./7/&89+':)+3$3;+%&'<&1"21%-&13$3-%1*"$&///////////////////////////////////////////////////////////////////////////////////////&5=&

./5/&>2"*3)+%&%*&1"-1+23;%2,(%&///////////////////////////////////////////////////////////////////////////////////////////////////&5=&

./?/&@"1*%<-(&'%&-+(A<%//////////////////////////////////////////////////////////////////////////////////////////////////////////////////&?6&

./B/&C-+21+9%(&'<&':9+(*";%&'<&1"21%-&13$3-%1*"$&//////////////////////////////////////////////////////////////////////////&??&

./D/&E<*+$(&93<-&$%&':9+(*";%&F&///////////////////////////////////////////////////////////////////////////////////////////////////////&?D&
`=\=L=#G(;3(%;3(#5(#)+4<#5+4)#1()#)(11()# #
`=\=J=#C+#;&1&);&7/(#

!!"#$%&#'()*'%&#+()(,%+-./0#"""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""#12#

../7/&G:A<%21%&>':23)%HI"21%-&//////////////////////////////////////////////////////////////////////////////////////////////////&?J&

../5/&0%(&"':23)%(&132K%2*+322%$(&//////////////////////////////////////////////////////////////////////////////////////////////&?=&

../?/&0%(&93$L9%(&M%(*322:(&///////////////////////////////////////////////////////////////////////////////////////////////////////////&?N&

../B/&I"-"1*:-+("*+32&'%(&93$L9%(&//////////////////////////////////////////////////////////////////////////////////////////////////&B7&
``=@=L=#l,"5(#0&%73&1&</."(#5()#7&1:7()# #
``=@=J=#l,"5(#5(#)"%'+;(#

!!!"#34-5(6%&#6%#,4&%+-7(8#"""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""#9:#

.../7/&O:(%1*+32&%*&"2"$L(%&P+(*3$3;+A<%////////////////////////////////////////////////////////////////////////////////////////&D7&

.../5/&0"&)<13(%1*3)+%&/////////////////////////////////////////////////////////////////////////////////////////////////////////////////&D?&

.../?/&0"&'+((%1*+32&(3<(&)<A<%<(%&///////////////////////////////////////////////////////////////////////////////////////////////&DD&

.../B/&0"&1P+-<-;+%&//////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////&D=&

.../D/&GL2*P,(%&'%(&-%13))"2'"*+32(&%<-39:%22%(&93<-&$"&9-+(%&%2&1P"-;%&'%(&93$L9%(/&///////////&DN&

!;"#<4&/)-.-&#6%#).#67&&%+-7(8#&(/&#=/>/%/&%#,%+-.)%#%8#?,.8+%#@#A-/6%#=/)-7+%8-,7>/%#
,4-,(&'%+-7B%#%8#+%8-,%&#%0'%,-&#""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""#C:#

.Q/7/&.2*-3'<1*+32&F&//////////////////////////////////////////////////////////////////////////////////////////////////////////////////////&R7&

.Q/5/&S"*:-+%$&%*&S:*P3'%(&F////////////////////////////////////////////////////////////////////////////////////////////////////////&R5&

.Q/?/&E#T%1*+M(&'%&$U:*<'%&/////////////////////////////////////////////////////////////////////////////////////////////////////////////&RD&

.Q/B/&O:(<$*"*(&F&////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////&RR&

!;"9"&V+(1<((+32&////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////&JN&

.Q/R/&I321$<(+32&///////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////&=5&

;"#<4D4,%8+%&@#""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""#E1#

F88%0%&#"""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""#G:#

H%,=%8-#6IJ7''(+,.-%#""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""#::E#
!
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!"#$%&'%(&+$$<(*-"*+32(&

!

"##$%&'(&)*+!,!-!.*)/%!0/!1('1)+*2/+3%/!1*#)4$/5555555555555555555555555555565578!

`11"),%+,/&4#J#d#>1+))/'/;+,/&4#5(#$+%/)#(,#%/)."(#52/4?+)/&4#<+4<1/&44+/%(555555555555556656599#

"##$%&'(&)*+!7!-!:/%!0);;<'/+&%!&=>/!0/!:?@!/&!#/!')%4$/!0A)+B(%)*+!2(+2#)*++()'/555555555565559C!

"##$%&'(&)*+!9!-!:/%!0);;<'/+&%!&=>/!0/!>)&!>(&&/'+D!(0(>&<!0/!E$0*55555555555555555556569F!

"##$%&'(&)*+!C!-!G#(%%);)1(&)*+!0/!?(+*5555555555555555555555555555555555665569H!

"##$%&'(&)*+!F!-!G#(%%);)1(&)*+!I"GJ555555555555555555555555555555555555666665CK!

"##$%&'(&)*+!L!-!G#(%%);)1(&)*+!MN?O5555555555555555555555555555555655555566C,!

"##$%&'(&)*+!H!-!G#(%%);)1(&)*+!GPIIJG@55555555555555555555555555555556655556CQ!

"##$%&'(&)*+!8!-!J+B(R)%%/S/+&!%*$%!S$4$/$T!/&!')%4$/!0A)+B(%)*+!2(+2#)*++()'/55555555566555C9!

"##$%&'(&)*+!,K!-!O')+1)>/!0/!#(!S$1*%/1&*S)/!>)/1/S/(#555555555555555555555555556CC!

"##$%&'(&)*+!,,!-!O')+1)>/!0/!#(!0)%%/1&)*+!%*$%!S$4$/$%/55555555555555555555555555CL!

!

!

U'(>R)4$/!,!(0(>&<!0/!E$0*D!'/>'<%/+&(&);!0/!#(!+(&$'/!R)%&*#*2)4$/!%/#*+!#/!>)&!>(&&/'+5556555569L!

U'(>R)4$/!Q!-!G*S>('()%*+!0/%!2'*$>/!VK!/&!+*+!VK5555555555555555555555555555L9!

U'(>R)4$/!7!-!G*S>('()%*+!0/%!>'*1<0$'/%!%/#*+!#/$'!'<(#)%(&)*+!/T1#$%)B/S/+&!/+!J?W!*$!+*+565566LF!

U'(>R)4$/!9!-!G*S>('()%*+!0/%!B)&/%%/%!/&!0/%!0$'</%!0/!>'*1<0$'/!%/#*+!#A/T><')/+1/55555555LL!

U'(>R)4$/!C!-!G*S>('()%*+!0/%!'<%$#&(&%!&/1R+)4$/%!/&!1*S>#)1(&)*+%!%/#*+!#A/T><')/+1/666666666666655LH!

U'(>R)4$/!F!-!G*S>('()%*+!0/%!B)&/%%/%!/&!0$'</!0/!>'*1<0$'/!%/#*+!#/!1/+&'/55555555655655L8!

U'(>R)4$/!L!-!G*S>('()%*+!0/%!'<%$#&(&%!*+1*#*2)4$/!%/#*+!#/!1/+&'/5555555555655556555L8!

!
!

!
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!"#$%&'%(&*"#$%"<W&

!

@(X#/($!,!-!?&'(&);)1(&)*+!0$!')%4$/!/&!%&'(&<2)/%!0/!0<>)%&(2/!0$!1(+1/'!1*#*'/1&(#!/+!Y'(+1/6655567F!

@(X#/($!Q!-!O*#=>/!Z!R($&!')%4$/!/&!>*#=>/!Z!X(%!')%4$/555555555555555555555555559Q!

@(X#/($!7!-!G('(1&<')%&)4$/%!0/!#(!>*>$#(&)*+D!0/%!>'*1<0$'/%!0AJ?W!/&!0/%!#<%)*+%5555555555F8!

!@(X#/($!9!-!V<%$#&(&%D!*X[/1&);!>')+1)>(#555555555555555555555555555555555566L,!

@(X#/($!C!-!G*S>('()%*+!/+&'/!#/%!>'*1<0$'/%!(B/1!/&!%(+%!1*S>#)1(&)*+5555555555565555L7!

@(X#/($!F!-!G*S>('()%*+!/+&'/!#/!2'*$>/!'<1)0)B/!#*1(#/!/&!(X%/+1/!0/!'<1)0)B/555555555555L9!

@(X#/($!L!-!N+(#=%/!$+)B(')</!/&!S$#&)B(')</!0/%!;(1&/$'%!0/!')%4$/!0/!'<%/1&)*+!VK55555555656LF#

!

!

!

#
#
#
#
#
#
#
#
#
#
#
#
#
#
#
#
#
#
#
#
#
#
#
#
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0+(*%&'%(&"#-:K+"*+32(&

#
`mD*#d#`4),/,",#m+,/&4+1#5(#D(/11(#*+4/,+/%(#
#
P`>`#d#P+1+5/()#`4'1+00+,&/%()#>3%&4/."()#5(#12`4,(),/4##
#
]X!#d#]:7(%,(4)/&4#+%,8%/(11(##
#
]!*#d#]+",(#!",&%/,8#5(#*+4,8##
#
`P*#d#`4),+H/1/,8#5()#V#0/;%&)+,(11/,()#W##
#
^P*#d#^%<+4/)+,/&4#P&45/+1(#5(#1+#*+4,8##
#
>>G#d#>+4;(%#>&1&%(;,+1##
#
C*X#dC+,(%+11:#*7%(+5/4<#X"0&"%)#
#
mS`#d#m+%%&b#S+45#`0+</4<#
#
n*R#d#n45&);&7/;#)"H0";&)+1#5/))(;,/&4#
#
*Q>!S!*3<#-!Q#51-=106=!>6=31=+6323N6%!
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./(0%&1"21%-&13$3-%1*"$&

#

./7/(89+':)+3$3;+%&'<&1"21%-&13$3-%1*"$&
#

n4#f%+4;(-#)(1&4#12`mD*-#1(#;+4;(%#;&1&%(;,+1#+#"4(#/4;/5(4;(#5(#@\=KKK#;+)#)"%#12+448(#JKLg=#

`1#)(#)/,"(#+"#k(0(#%+4<#5()#,"0("%)#1()#71")#'%8."(4,()#;3(_#123&00(#Z+7%E)#1+#7%&),+,(#(,#1(#

7&"0&4[#(,#+"#J(0(#%+4<#;3(_#1+#'(00(#Z+7%E)#1(#;+4;(%#5"#)(/4[#

#

C+#0&%,+1/,8-#H/(4#."2(4#5/0/4",/&4#5(7"/)#LNMK-#%(7%8)(4,(#(4#JKLg#7%E)#5(#LM=KKK#;+)-#)&/,#

1(#J(0(#;+4;(%#1(#71")#0("%,%/(%=#

#

./5/(>2"*3)+%&%*&1"-1+23;%2,(%&
&

C(#%(;,"0#'+/,#)"/,(#+"#;&1&4#)/<0&h5(-#(,#)28,(45#)"%#L\#;0-#5/?/)8#(4#k#7+%,/()#d#

•! C(#H+)#%(;,"0#5&4,#1(#7B1(#)"78%/("%#(),#)/,"8#Q#\#;0#5(#1+#0+%<(#+4+1(#

•! C(#0&:(4#%(;,"0#8,(45"(#5(#\#Q#LK#;0#5(#1+#0+%<(#+4+1(#

•! C(#3+",#%(;,"0#5(#LK#Q#L\#;0#5(#1+#0+%<(#+4+1(#

#

`1# +# "4(# 7+%,/(# )"78%/("%(# %(;&"?(%,(# 5(# 78%/,&/4(# ?/);8%+1# (,# "4(# 7+%,/(# /4'(%/("%(# 4&4#

78%/,&4/)8(=#

C(#%(;,"0#5+4)#)+#7+%,/(#)&")F78%/,&48+1(#(),#)/,"8o#+"#)(/4#52"4(#1&<(#'/H%(")(-#(4,&"%8#52"4#

,/))"#;(11"1&F1:073+,/."(#+77(18o#1(#08)&%(;,"0=#`1#;&4,/(4,#1()#1:073+,/."()#(,#1()#H%+4;3()#

5(#5/?/)/&4#5()#?+/))(+"A#(,#5()#4(%')#Q#5(),/48(#%(;,+1(=##

C(# 08)&%(;,"0# (),# (4,&"%8o# 52"4(# (4?(1&77(# '/4(# 0+/)# ,&"9&"%)# /45/?/5"+1/)+H1(-# +77(18(#

'("/11(,#?/);8%+1#5"#'+);/+#7(1?/(4#&"#'+);/+#%(;,/=##

C()#+",%()#;&";3()#5(#1+#7+%&/#5/<(),/?()#)&4,-#5(#12(A,8%/("%#?(%)#12/4,8%/("%#d#

C+#0");"1(")(#;&07&)8(#5(#'/H%()#1/))()#&%<+4/)8()#(4#5("A#;&";3()#7%/4;/7+1()-#;/%;"1+/%(#

/4,(%4(#(,#1&4</,"5/4+1(#(A,(%4(-#1+#)&")F0"."(")(#(,#1+#0"."(")(=#
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C+#;&";3(#0"."(")(#(),#%(;&"?(%,(#52"4#87/,381/"0#."/#(),#1(#)/E<(#5(#58?(1&77(0(4,#/4/,/+1#

5()#;+4;(%)#

C2+77+%/,/&4#52"4#;+%;/4&0(#)(#'+/,#7%&<%())/?(0(4,#5(7"/)#1(#),+5(#5(#5:)71+)/(#87/,381/+1(-#

12+584&0(#;&1/."(#%(7%8)(4,+4,#1(#),+5(#/4/,/+1#5(#;(,,(#5:)71+)/(#+"#4/?(+"#;&1&%(;,+1=#

#

!# 7+%,/%# 5(# )&4# 58?(1&77(0(4,# 5(7"/)# 1287/,381/"0# ZX/)[-# 1(# ;+%;/4&0(# ?+# (4?+3/%# 1+# 7+%&/#

5/<(),/?(-#5(#12/4,8%/("%#?(%)#12(A,8%/("%#7&"%#+,,(/45%(#1+#)&")#0"."(")(#ZXL[-#1+#0");"1(")(#

ZXJ[-# 1+# )8%(")(# ZXk[# (,# 1+# 587+))(%# 7&"%# +,,(/45%(# "4# &%<+4(# 5(# ?&/)/4+<(# ZX@[-# )(1&4# 1+#

;1+))/'/;+,/&4#XmP=#

#

RE)# 12+,,(/4,(# 5(# 1+# )&")F0"."(")(# /1# (A/),(# "4# %/)."(# 5(# 5/))80/4+,/&4# ,"0&%+1(#

<+4<1/&44+/%(#Zm[#(,#08,+),+,/."(#Q#5/),+4;(#ZP[#?/+#1(#%8)(+"#1:073+,/."(#(,#?+);"1+/%(=#

#

C()# 7%/4;/7()# 5"# ,%+/,(0(4,# ?+%/(4,# )(1&4# 1(# ),+5(# XmP-# 1+# %8)(;,/&4# (45&);&7/."(# 8,+4,#

%8)(%?8(#+"#;+4;(%#5(#),+5(#XL#+?(;#(4?+3/))(0(4,#)&")F0"."("A#/4'(%/("%#Q#LKKK#0/;%&4)=#

n4#71")#5(#;(,,(# 1/0/,(#52(4?+3/))(0(4,#)&")#0"."("A-#"4(#%8)(;,/&4#(45&);&7/."(#5(?%+#

%(071/%# 1()# ;%/,E%()# 3/),&1&</."()# ."+1/,+,/')# 58,+/118)# (4# ```=L# 7&"%# 6,%(# ;&4)/58%8(# ;&00(#

;"%+,/?(#d# ;+%+;,E%(# 0&:(44(0(4,# &"# H/(4# 5/''8%(4;/8-# +H)(4;(# 5(# H"55/4<-# +H)(4;(#

52(0H&1()#1:073+,/."()#&"#?+);"1+/%()#

#

#

#

#

#

#

#

#

#

#

#

#
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./?/(@"1*%<-(&'%&-+(A<%&&
#
S/(4# ."2/1# (A/),(# 5()# '+;,("%)# 5(# %/)."(# /5(4,/'/8)-# MKp# 5()# ;+4;(%)# ;&1&%(;,+"A# )&4,#

)7&%+5/."()=##

^4# %(,%&"?(# "4# ;&4,(A,(# 52+4,8;85(4,# '+0/1/+1# 5+4)# L\p# 5()# ;+)# (,# "4(# 7%85/)7&)/,/&4#

<848,/."(#5+4)#\p#5()#;+)=#

#

C()#7%/4;/7+"A#'+;,("%)#5(#%/)."(#/5(4,/'/8)#5"#;+4;(%#;&1&%(;,+1#)&4,#d#

#

F! C2U<(#)"78%/("%#Q#\K#+4)#d#NKp#5()#;+4;(%)#;&1&%(;,+"A#)&4,#5/+<4&),/."8)#Q#7+%,/%#5(#

\K#+4)-#+?(;#"4#U<(#0&:(4#+"#5/+<4&),/;#5(#gK#+4)=#

#

F! I4(#7%85/)7&)/,/&4#<848,/."(#d##

#
!! C(# ):45%&0(# 5(# C:4;3# (),# 1+# '&%0(# 1+# 71")# %87+45"(# 5()# ;+4;(%)#

;&1&%(;,+"A# 38%85/,+/%()=# C2+4&0+1/(-# 5&4,# 1+# ,%+4)0/))/&4# (),#

+",&)&0/."(# 5&0/4+4,(# ,&";3(# 1()# <E4()# ;&5+4,# 1()# 7%&,8/4()# 5(#

%87+%+,/&4#5()#08)+77+%/(0(4,)#5()#(%%("%)#5(# %871/;+,/&4#5(# 12!Rm#

ZP*]J-#PC]L-#P*]i[=#

*&4# 5/+<4&),/;# (),# )")7(;,8# 5(?+4,# 71")/("%)# ;+)# '+0/1/+"A-# 5&4,# "4#

+?+4,#\K#+4)-#)(1&4#1()#;%/,E%()#52!0),(%5+0=#

C(#%/)."(#5(#58?(1&77(%#"4#;+4;(%#;&1&%(;,+1#5+4)#;(,,(#7&7"1+,/&4#(),#

(),/08#Q#MKp=#

#

!! C()#7&1:7&)(#+584&0+,(")()#'+0/1/+1()#%(7%8)(4,(4,#1+#J(0(#'&%0(#5(#

;+4;(%#;&1&%(;,+1#<848,/."(=#n11()#)&4,#;+%+;,8%/)8()#7+%#1+#7%8)(4;(#5(#

,%E)#4&0H%("A#+584&0()#Z5(#71")/("%)#;(4,+/4()#Q#71")/("%)#0/11/(%)[#

+"#4/?(+"#;&1&%(;,+1=#

n11()# )&4,# 1/8()# Q# J# 0",+,/&4)#d# ;(11(# 5"# <E4(# !$># 5(# ,%+4)0/))/&4#

+",&)&0/."(# 5&0/4+4,(# (,# ;(11(# 5"# <E4(# PIXq]# +",&)&0/."(#

%8;())/?(=##

#
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#

F! C()# 0+1+5/()# /4'1+00+,&/%()# ;3%&4/."()# 5(# 12/4,(),/4# ZP`>`[# %(7%8)(4,8()# 7+%# 1+#

0+1+5/(#5(#>%&34#(,#1+#%(;,&;&1/,(#380&%%+</."(-#1()."(11()#&4,#"4(#/4;/5(4;(#5(#\#;+)#

7&"%# LKK=KKK# 3+H/,+4,)# (,# 5&4,# 12&%/</4(# (),# 0"1,/'+;,&%/(11(# Z<848,/."()-#

/00"4&1&</."()-# (4?/%&44(0(4,+1()[=# C2/4'1+00+,/&4# 7+%/8,+1(# 5/<(),/?(# ."/# 1()#

;+%+;,8%/)(#'+?&%/)(#1+#)"%?(4"(#5(#5:)71+)/(#5(#1+#0"."(")(#;&1/."(-#7&"?+4,#8?&1"(%#

9")."2+"#;+4;(%=#C2+"<0(4,+,/&4#5"# %/)."(#7+%# %+77&%,#Q# 1+#7&7"1+,/&4#<848%+1(#(),#

&H)(%?8(#Q#7+%,/%#5(#i#Q#LK#+4)#528?&1",/&4=##

#

F! C()#+4,8;85(4,)#7(%)&44(1)#&"#'+0/1/+"A#52+584&0(#&"#5(#;+4;(%#;&1&%(;,+1#

#

F! C2+;%&08<+1/(#d#$+,3&1&</(#3&%0&4+1(#1/8(#Q#"4(#3:7(%)8;%8,/&4#5(#a]#(4,%+/4+4,#"4(#

;%&/))+4;(#(A;())/?(#5()#(A,%80/,8)#(,#5/?(%)()#;&071/;+,/&4)#):),80/."()#ZR/+HE,(-#

]X!Y[# *&4# /4;/5(4;(# +44"(11(# (),# '+/H1(# Zk# Q# \# ;+)# r0/11/&4[=# n11(# (4,%+/4(# "4(#

+"<0(4,+,/&4#<1&H+1(#5"#%/)."(#5(#;+4;(%#(,#4&,+00(4,#5"#;+4;(%#;&1&%(;,+1#sL-Jt=#

#

#

F! f+;,("%)#5(#%/)."(#1/8)#+"#0&5(#5(#?/(#d#

#

!! C(#,+H+;#d#̀ 1#(),#12"4#5()#'+;,("%)#5(#%/)."(#5"#;+4;(%#;&1&%(;,+1#1()#0/("A#

5&;"0(4,8=#C()#+<(4,)#;+4;8%/<E4()#1/8)#Q#)+#;&4)&00+,/&4#(4,%+/4(4,#

5()# 5&00+<()# <848,/."()# +"# 4/?(+"# 5()# ;(11"1()# 5(# 1+# 0"."(")(#

;&1/."(-#'+?&%/)+4,#1(#58?(1&77(0(4,#5(#7&1:7()=#

`1# )(0H1(# (A/),(%# "4(# +))&;/+,/&4# (4,%(# 1()# 7&1:7()# '(),&448)# (,# 1+#

;&4)&00+,/&4#5(#,+H+;=#

#

!! C2+1;&&1#d#S/(4#."(# 1(#08;+4/)0(#73:)/&7+,3&1&</."(# %(),(#5/);",8-# /1#

)(0H1(# (A/),(%# "4(# +))&;/+,/&4# (4,%(# 1+# ;&4)&00+,/&4# 52+1;&&1# (,# 1(#

58?(1&77(0(4,# 5(# 7&1:7(# &"# 5(# ;+4;(%# ;&1&%(;,+1-# +?(;# 5()# GG#

%()7(;,/'# 5(# L=JJ# (,# L=Lg# )(1&4# "4(# 8,"5(# %8;(4,(# skt=# # `1# )(0H1(#

8<+1(0(4,# (A/),(%# "4(# ;&%%81+,/&4# (4,%(# 1(# %/)."(# (,# 1+# ."+4,/,8#

;&4)&008(#s@t=#
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#

!! *"%7&/5)#d#$1")/("%)#8,"5()#&4,#580&4,%8# 12+))&;/+,/&4#(4,%(#)"%7&/5)#

(,# %/)."(# 5(# ;+4;(%# ;&1&%(;,+1=#I4(#08,+# +4+1:)(# +# ;&4'/%08# ."2"4(#

+"<0(4,+,/&4#5(#\#7&/4,)#52`P>#+"<0(4,+/,#1(#%/)."(#%(1+,/'#52+584&0(#

5(# LNp# s\t=# C(# )"%7&/5)# (4,%+/4+4,# "4(# /4'1+00+,/&4# H/&1&</."(#

;3%&4/."(#sit#(,#12/4)"1/4&F%8)/),+4;(#/45"/)+4,#"4#)/<4+1#0/,&,/."(#(4#

+4,/# +7&7,&,/."(# sgt# 7&"%%+/,# ;&4),/,"(%# 1()# 08;+4/)0()# 5(# ;(,,(#

;+%;/4&<(4E)(=##

#

!! !1/0(4,+,/&4#d# C+# ;&4)&00+,/&4# 5(# ?/+45(# %&"<(# (,# 5(# ;3+%;",(%/(#

)(0H1(# +"<0(4,(%# 1(# %/)."(# 5(# ;+4;(%# ;&1&%(;,+1=# $1")/("%)# 8,"5()#

;&4'/%0(4,# ;(,,(# ,(45+4;(# sM-Nt# (,# "4(# 08,+# +4+1:)(# %8;(4,(# 5(# LN#

8,"5()# %(,%&"?+/,# "4# %/)."(# %(1+,/'# ?+%/+4,# 5(# L=JK# Q# L=k@# 7&"%# "4(#

;&4)&00+,/&4#5(#LKK<r9&"%#sLKt=#

#
#
#
#
#
#
#
#
#
!
!
!
!
!
!
!
!
!
!

!

!

!

!
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./B/(C-+21+9%(&'<&':9+(*";%&'<&1"21%-&13$3-%1*"$&
#

*"%# 1+# H+)(# 5()# '+;,("%)# 5(# %/)."(# 4&4#0&5/'/+H1()# 7%8;85(00(4,# 58;%/,)-# 1+# ),%+,8</(# 5(#

587/),+<(#(4#f%+4;(#(),#H+)8(#)"%#"4(#),%+,/'/;+,/&4#5(#<%&"7()#Q#%/)."(-##)(1&4#k#5(<%8)-#+?(;#

5()#%(;&00+45+,/&4)#+5+7,8()#7&"%#;3+."(#<%&"7(#d#

#

F! C(#4/?(+"#5(#%/)."(#0&:(4#d#

#

`1# ;&%%()7&45# +"A# 3&00()# (,# '(00()# 5(# 71")# 5(# \K# +4)# )+4)# +4,8;85(4,#

;&1/."(#Z+584&0(#&"#;+4;(%[#)"%#1(#71+4#'+0/1/+1#&"#7(%)&44(1=#

C(#%/)."(#+"<0(4,+4,#Q#7+%,/%#5(#\K#+4)-#"4(#%(;3(%;3(#5(#)+4<#5+4)#1()#)(11()#

,&")# 1()# J# +4)# (),# %(;&00+458(# 5+4)# 1(# ;+5%(# 5"# 7%&<%+00(# 4+,/&4+1# 5(#

587/),+<(=##

#

F! C(#4/?(+"#5(#%/)."(#81(?8#d#

#

`1# ;&%%()7&45# +"A# 7(%)&44()# ."/# &4,# "4# +4,8;85(4,# 7(%)&44(1# 5(# ;+4;(%#

;&1&%(;,+1#(,r&"#52+584&0(#&"#+:+4,#"4#+4,8;85(4,#'+0/1/+1#+"#7%(0/(%#5(<%8#

5(#;+4;(%#;&1&%(;,+1#&"#52+584&0(#;(4,/08,%/."(#+?+4,#i\#+4)-#&"#;(11()#5&4,#

1()#J#7+%(4,)#&4,#"4#+4,8;85(4,#."(1#."(#)&/,#12U<(=#

#
^4# %(,%&"?(# 8<+1(0(4,# 5+4)# ;(# <%&"7(# 1()# 7+,/(4,)# 7&%,("%)# 52"4(# P`>`#

8?&1"+4,#5(7"/)#M#Q#LK#+4)#

#

F! C(#4/?(+"#5(#%/)."(#,%E)#81(?8#d#

#

`1# %+))(0H1(# 1()# 7(%)&44()# +?(;# 7%85/)7&)/,/&4)# <848,/."()# 58,+/118()#

7%8;85(00(4,-#1(#):45%&0(#5(#C:4;3#(,#1+#7&1:7&)(#+584&0+,(")(#'+0/1/+1(##

#

#

#
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R(#;(,,(#),%+,/'/;+,/&4#5"#%/)."(#%8)"1,(#k#),%+,8</()#5(#587/),+<(#%8)"08#5+4)#1(#,+H1(+"#;/F

5())&")-#)(1&4#1()#%(;&00+45+,/&4)#5(#12]!*=#

#

#

!
@(X#/($!,!-!?&'(&);)1(&)*+!0$!')%4$/!/&!%&'(&<2)/%!0/!0<>)%&(2/!0$!1(+1/'!1*#*'/1&(#!/+!Y'(+1/!

!
(

(

(

(

(

(

(

(

(

(

(

(

(

(

(

(

(

(
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./D/(E<*+$(&93<-&$%&':9+(*";%&F&
#

C()#0&:(4)#5(#587/),+<(#)&4,#7%/4;/7+1(0(4,#%(7%8)(4,8)#7+%#1+#%(;3(%;3(#5(#)+4<#5+4)#1()#

)(11()#(,#1+#;&1&);&7/(#

#

!;,"(11(0(4,-#1(#587/),+<(#&%<+4/)8#(),#H+)8#)"%#1+#%(;3(%;3(#5(#)+4<#5+4)#1()#)(11()#,&")#1()#

J#+4)-#Q#7+%,/%#5(#\K#+4)#7&"%#1+#7&7"1+,/&4#Q#%/)."(#0&:(4-#)"/?/#52"4(#;&1&);&7/(#5(#587/),+<(#

(4#;+)#5(#7&)/,/?/,8=##

#

./D/7/(O%1P%-1P%&'%&("2;&'"2(&$%(&(%$$%(&
#

!?+4,#JKL\-#;(#587/),+<(#8,+/,#%8+1/)8#7+%#1(#,(),#](0&;;"1,-#5(7"/)#%(071+;8#7+%#"4#,(),#5(#

587/),+<(#/00"4&1&</."(=#

C(#,(),#](0&;;"1,-#52+7%E)#1()#())+/)#;&4,%B18)#%+45&0/)8)#."/#12&4,#8?+1"8-#7(%0(,,+/,#"4(#

5/0/4",/&4#5(#Lip#5(#0&%,+1/,8#5"#;+4;(%#;&1&%(;,+1#Q#;&45/,/&4#52"4(#7+%,/;/7+,/&4#4+,/&4+1(#

5(#\Kp#sLLt=#

C(#,(),#/00"4&1&</."(#+081/&%(#(4;&%(#1()#7(%'&%0+4;()#5/+<4&),/."()#+?(;#"4#)(4)/H/1/,8#

+11+4,#5(#iKp#Q#LKKp#)(1&4#1(#)("/1#5(#58,(;,/&4#52380&<1&H/4(#;3&/)/-#;&4,%(#kK=Mp#Q#kg=Lp#

7&"%#1(#,(),#](0&;;"1,#sLJt=#

C(# )("/1# 5(# kK# "<# 52]Hr<-# ;3&/)/# 5+4)# 1(# ;+5%(# 5"# 587/),+<(# (4# f%+4;(-# 5&/,# 7(%0(,,%(# 5(#

587/),(%#"4#0+A/0"0#5(#;+4;(%#5"#;B1&4#&"#52+584&0(#+?+4;8-#,&",#(4#;&4)(%?+4,#"4#)("/1#

5(#)78;/'/;/,8#;&%%(;,#7&"%#8?/,(%#5()#;&1&);&7/()#/4",/1()=#

*&4#(''(,#H848'/."(#)"%#1+#0&%,+1/,8#+#4&,+00(4,#8,8#580&4,%8#7+%##$+%(4,(#(,#+1#sLkt#+?(;#

"4(#5/''8%(4;(#)/<4/'/;+,/?(#5(#0&%,+1/,8#(4,%(#"4(#;&3&%,(#5(#;+4;(%#58;&"?(%,#<%U;(#+"#,(),#

/00"4&1&</."(#;&07+%8#Q#1+#58;&"?(%,(#)"%#5()#):07,B0()#ZP&%,+1/,8#7+%#>>G#Q#\#+4)#5(#

LNp# ?)# kgp# 7&"%# 1+# ;&3&%,(# 4(# %8+1/)+4,# 7+)# 1(# ,(),[=# >(,,(# 5/''8%(4;(# 5(# )"%?/(# 7&"?+/,#

)2(A71/."(%#7+%#1(#,+"A#71")#/07&%,+4,#5(#;+4;(%)#1&;+1/)8)#Z*,+5(#`#(,#``[#5+4)#1(#<%&"7(#."/#

%8+1/)+/,#1()#,(),)#5(#587/),+<(#Zgkp#?)#@kp-#7uK=KKL[=#

!#1+#5/''8%(4;(#5"#,(),#](0&;;"1,#."/#48;())/,+/,#i#7%81E?(0(4,)-#1(#,(),#/00"4&1&</."(#(),#

H+)8#)"%#"4#8;3+4,/11&4#"4/."(-#;(#."/#5(?+/,#+"<0(4,(%#12+;;(7,+,/&4#(,#1+#7+%,/;/7+,/&4#5(#1+#

7&7"1+,/&4#5(#12&%5%(#5(#\#Q#Lkp#)(1&4#1()#8,"5()#sL@t#
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n4# f%+4;(-# 1+# 7+%,/;/7+,/&4# (),# 0+13("%(")(0(4,# (4;&%(# /4)"''/)+4,(-# 5(# 12&%5%(# 5(# kk-\p#

)(1&4#1()#;3/''%()#5(#)+4,8#7"H1/."(#f%+4;(=#

#

./D/5/(0"&13$3(139+%&
#

C+#;&1&);&7/(#(),#12(A+0(4#5(#%8'8%(4;(#7&"%#1+#7%8?(4,/&4-#1(#587/),+<(-#1(#5/+<4&),/;#(,-#(4#

;+)#5(#18)/&4#)"7(%'/;/(11(-#1(#,%+/,(0(4,#5"#;+4;(%#;&1&%(;,+1=#

*&4#/07+;,#)"%#1+#5/0/4",/&4#5(#1+#0&%,+1/,8#7+%#;+4;(%#;&1&%(;,+1#(),#58)&%0+/)#;1+/%(0(4,#

8,+H1/#sL\-Lit=##

>2(),# "4# (A+0(4# '%8."(4,-# +?(;# 71")# 52"4#0/11/&4# 52(A+0(4)# +44"(1)# (4# f%+4;(-# )(1&4# 1()#

5&448()# 5(# 12+))"%+4;(# 0+1+5/(-# ;(# ."/# %(7%8)(4,(# "4# ;&j,# )&;/8,+1# /07&%,+4,=# >2(),-# 7+%#

+/11("%)-# #"4#(A+0(4#%(1+,/?(0(4,#)j%#+?(;#5()#,+"A#%()7(;,/'#5(#7(%'&%+,/&4-#52380&%%+</(#

7&),#7%&;85"%(#(,#5(#58;E)#5(#K=\#7&"%#LKKK#(A+0(4)-#J=i#7&"%#LKKK#(A+0(4)#(,#J=N#7&"%#

LKK#KKK#(A+0(4)#)(1&4#"4(#08,+#+4+1:)(#5(#JKLi#sLgt=#

#

>&07,(#,(4"#5(#)()#&H9(;,/')#(,#5(#)()#;&j,)-#,&",#5&/,#6,%(#0/)#(4#v"?%(#7&"%#&7,/0/)(%#;(,#

(A+0(4=#

I4# 5()# ;%/,E%()# ())(4,/(1)# (),# 1+# ."+1/,8# 5(# 1+# 7%87+%+,/&4# ;&1/."(# ."/# 5&/,# 7(%0(,,%(# 5(#

58,(;,(%#5()#7&1:7()#5&4,#1+#,+/11(#(),#/4'(%/("%(#Q#\00=#

R+4)#;(,#&H9(;,/'-#1+#7%87+%+,/&4#'%+;,/&448(#ZV#*71/,F5&)/4<#W[#+#'+/,#7%("?(#5(#)+#)"78%/&%/,8#

sLM-LNt#(,#5&/,#6,%(#%8+1/)8(#(4#12+H)(4;(#5(#;&4,%(F/45/;+,/&4==#

$+%0/#1()#+",%()#;%/,E%()-#1+#48;())/,8#5(#%8+1/)(%#+"#0/4/0"0#NKp#5(#;&1&);&7/()#;&071E,()#

Z/4,"H+,/&4#5"#H+)#'&45#;+(;+1[#(,#"4#,(07)#5(#%(,%+/,#0/4/0+1#5(#i#0/4",()#)&4,#5()#'+;,("%)#

5/%(;,(0(4,#%(1/8)#Q#1+#."+1/,8#5(#1+#58,(;,/&4#5()#7&1:7()#sJK-JLt=#

#
P60(# )/# +";"4(# )&;/8,8# )+?+4,(# '%+4e+/)()# &"# ("%&78(44(# 42+# (4;&%(# 8,+H1/# 5(#

%(;&00+45+,/&4#5+4)#;(#)(4)-#/1#7+%+/,#7%&H+H1(#."(#1(#,+"A#5(#58,(;,/&4#52+584&0(#)(%+#

7%&;3+/4(0(4,# "4# 5()# 8180(4,)# 528?+1"+,/&4# 5(# 1+# ."+1/,8# 5(# 1+# ;&1&);&7/(# Z(,# 5"# <+),%&F

(4,8%&1&<"([=#>(# ,+"A#8,+4,#5/%(;,(0(4,# /4?(%)(0(4,#7%&7&%,/&44(1# sJJ-Jkt#+"#4&0H%(#5(#

;+4;(%#52/4,(%?+11(-#12!*an#+#'/A8#;(#XR!#Q#J\p#sJ@t=#

!

!
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../(0%(&93$L9%(&13$3-%1*"<W&

#

X&")#1()#7&1:7()#;&1&%(;,+"A#4(#)&4,#7+)#Q#%/)."(#5(#58<848%();(4;(=#

$+%0/#1()#7&1:7()#Q#%/)."(-#&4#4&,(#1()#+584&0()#V#;&4?(4,/&44(1)#W#(,#1()#7&1:7()r+584&0(#

'(),&448)#)())/1()#(,#,%+5/,/&44(1)-#58;%/,)#71")#%8;(00(4,-#."/#)&4,#5()#)&")F,:7()#5(#7&1:7(#

3:7(%71+)/."(=#

#

../7/(G:A<%21%&>':23)%HI"21%-&
#

C(# 58?(1&77(0(4,# 5"# ;+4;(%# ;&1&%(;,+1# )"/,# "4# 7%&;())")#0"1,/# 8,+7(-# 58;%/,# (4# LNNK# 7+%#

f(+%&4#(,#D&<(1),(/4#sJ\t#;&00(#"4#7%&;())")#1/48+/%(=#

n4# (''(,-# 71")/("%)# ?&/()# )&4,# 7&))/H1()-# +H&",/))+4,# ,&",()# +"# 060(# ),+5(# "1,/0(#d# 1(#

;+%;/4&0(#/4?+)/'=#
!

!
!

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

!
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C+#?&/(# 1+#71")# '%8."(00(4,# /071/."8(#(),# 1+# ?&/(#5(# 12/4),+H/1/,8# ;3%&0&)&0/."(# Z>`m#&"#

C^][=#n11(#(),#;+%+;,8%/)8(#7+%#5()#7(%,()#+1181/."()#)"%#1(#H%+)#;&"%,#5()#;3%&0&)&0()#Lg#(,#

M#(,#)"%#1(#H%+)#1&4<#5()#;3%&0&)&0()#LM-#\#(,#JJ=##

>()#7(%,()#+1181/."()#?&4,#'+?&%/)(%#5()#0",+,/&4)#5()#<E4()#)"77%())("%)#5(#,"0("%)#Z$\k-#

!$>Y[#(,#7+%,/;/7(4,#Q#1("%#/4+;,/?+,/&4=#

#

C2+",%(# ?&/(# 7%/4;/7+1(# 8,+4,# 1+# ?&/(# 5(# 12/4),+H/1/,8# 5()# V#0/;%&)+,(11/,()#W# Z`P*[=# C()#

0/;%&)+,(11/,()# )&4,# 5()# )8."(4;()# %878,8()# 5(# 12!Rm# ."/# )&4,# 5&4;# 7+%,/;"1/E%(0(4,#

(A7&)8()#Q#5()#(%%("%)#Q#,:7(#5(#08)+77+%/(0(4,)#1&%)#5(#1+#%871/;+,/&4=##

n4#)/,"+,/&4#4&%0+1(-#1()#7%&,8/4()#5"#):),E0(#PPG#ZP/)0+,;3#G(7+/%#;&07%(4+4,#1()#<E4()#

PC]L-#P*]J-#P*]i-#$P*J[#)&4,#;3+%<8()#5(#%8,+H1/%#;()#(%%("%)#5(#08)+77+%/(0(4,)=#

#

R+4)#1(#;+5%(#5(#;(,,(#?&/(#P*`-#"4(#3:7(%0(,3:1+,/&4#5(#1+#%8</&4#7%&0&,%/;(#5"#<E4(#PC]L#
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#
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'%8."(4;(#(),#(A;(7,/&44(11(#ZuLp[#

#

C()#+584&0()#'(),&448)#)())/1()#)&4,#;("A#+:+4,#1(#71")#<%+45#%(,(4,/))(0(4,#;1/4/."(=#
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5(<%8#5(#58<848%();(4;(#(,#)"%,&",#1()#7&))/H/1/,8)#5(#%8)(;,/&4=#
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7(%0(,#"4(#7%(0/E%(#8?+1"+,/&4#5"#,%+/,(0(4,#1(#71")#+5+7,8=#

#
#
#
#



D$3$86%!"BEFGHI!_!*+,-%!5`%R%3=6=%!_!G#6[%3-6;$!5%!B681N%-!_!&'()! CC!
B6=%#=%!MM!EHX.MX.O!JT'!

../B/5/(8*<'%&'%&(<-M"1%&&
#

C+# 580&;%+,/)+,/&4# 5()# (45&);&7()# 3+",(# 58'/4/,/&4# &''%(# "4# 4/?(+"# 5(# ."+1/,8# 52/0+<(#
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12+H)(4;(#5(#5/''8%(4;/+,/&4#(4,%(#1()#7&1:7()#3:7(%71+)/."()#H84/4)#(,#1()#7&1:7()#'(),&448)-#

0+/)#8<+1(0(4,#12+H)(4;(#5(#5/);%/0/4+,/&4#(4,%(#1()#;+4;(%)#)"7(%'/;/(1)-#+;;())/H1()#Q#"4(#

%8)(;,/&4#(45&);&7/."(-#(,#1()#;+4;(%)#7%&'&45)#5&4,#1+#7%/)(#(4#;3+%<(#(),#;3/%"%</;+1(=#
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../B/5/B/(I$"((+M+1"*+32&\>GC&
#

C2(4)(0H1(#5()#;1+))/'/;+,/&4)#7%8;85(00(4,#58;%/,#7(%0(,#5(#;+%+;,8%/)(%#1()#7&1:7()#(,#5(#

5/''8%(4;/(%# 1("%#4+,"%(#3:7(%71+)/."(#&"#+584&0+,(")(#(,#8?(4,"(11(0(4,# 1("%# ;+%+;,E%(#

58<848%8#&"#4&4=#

#

S/(4#."(#;()#5(%4/E%()#7(%0(,,(4,#5(#5/''8%(4;/(%#'+;/1(0(4,#1()#7&1:7()#3:7(%71+)/."()#5()#

+584&0+,("A-#,&",()#;()#;1+))/'/;+,/&4)#428?&."(4,#7+)#"4#5()#,:7()#5(#7&1:7(#V#5(4,(18)#W#d#

1()#7&1:7()#'(),&448)=#

#

>2(),#12&H9(;,/'#5(#1+#;1+))/'/;+,/&4#5(#x!*$-#58?(1&778(#7+%#128."/7(#3&11+45+/)(#5(#`O)7((%,#

(,#+1=#skgt##

#

#
#
"##$%&'(&)*+!L!-!G#(%%);)1(&)*+!MN?O!

#
#

#
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C2(4)(0H1(# 5(# ;()# ;1+))/'/;+,/&4)# 7(%0(,# "4(# +4+1:)(# ;&071E,(# 52"4# 7&1:7(-# <%U;(# Q# 1("%)#

+)7(;,)#0&%73&1&</."()# Z>1+))/'/;+,/&4#5(#$+%/)#(,# ;1+))/'/;+,/&4#5()# C*X[#(,# 128,"5(#5(# 1("%#

),%";,"%(#5(#)"%'+;(#Z>1+))/'/;+,/&4#5(#wIR^-#*!m^-#m`>n-#x!*$[#7&"%#(4?/)+<(%#1+#0(/11("%(#

08,3&5(#5(#%8)(;,/&4=#

#

G8;(00(4,-#"4(#;1+))/'/;+,/&4#4&008(#>^mmn>X-#."/#%+))(0H1(# 12(4)(0H1(#5()#8180(4,)#

5/);%/0/4+4,)#5(#;3+."(#;1+))/'/;+,/&4-#+#8,8#7%&7&)8(#7+%#1(#R%#$/&;3(=#

n11(#&''%(#1+#7&))/H/1/,8#5(#;+%+;,8%/)(%#1()#7&1:7()#)+4)#",/1/)+,/&4#5(#_&&0-#(,#"4/."(0(4,#+?(;#

"4#;3%&0(45&);&7/(#?/%,"(11(=#

*"%,&",-#;(,,(#;1+))/'/;+,/&4#7%&7&)(#"4(#7%/)(#(4#;3+%<(#+5+7,8(#Q#;3+."(#,:7(#5(#18)/&4=#

#
#
#
#

#
#
"##$%&'(&)*+!H!-!G#(%%);)1(&)*+!GPIIJG@!
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.../(S:*P3'%(&'%&-:(%1*+32&

#

.../7/(O:(%1*+32&%*&"2"$L(%&P+(*3$3;+A<%&
#

!?+4,#5(#;3&/)/%#1+#08,3&5(#5(#%8)(;,/&4-#/1#;&4?/(4,#5(#%+77(1(%#1()#;%/,E%()#58'/4/))+4,#"4(#

%8)(;,/&4#;"%+,/?(-#(4#;+)#5(#7&1:7(#4&4#58<848%8#+/4)/#."2(4#;+)#5(#7&1:7(#58<848%8-#(,#5(#

7%8;/)(%#."(1."()#58'/4/,/&4)#/07&%,+4,()=#

#

C+# 4+,"%(# 5"# 7&1:7(# Z3:7(%71+)/."(-# '(),&448# &"# +584&0(# +?(;# 1("%# 5(<%8# 5(# 5:)71+)/(-#

+584&;+%;/4&0([#(),#1+#7%(0/E%(#/4'&%0+,/&4#48;())+/%(#5(#12+4+1:)(#3/),&1&</."(=#

#

C()#0+%<()#5(#%8)(;,/&4#d#`1#)2+</,#52"4(#/4'&%0+,/&4#;+7/,+1(#5+4)#1(#;+5%(#52"4(#%8)(;,/&4=#

n4#(''(,-#;2(),#1+#7%8)(4;(#5(#,/))"#)+/4#(4#78%/738%/(#5(#1+#18)/&4#."/#58'/4/%+#1(#;%/,E%(#GK#5(#

1+#%8)(;,/&4-#."/#?+#7(%0(,,%(#52+''/%0(%#)&4#;+%+;,E%(#;&071(,=##

n4#;+)#5(#;&4,+;,#)"%#"4(#5()#H(%<()-#&4#7+%1(%+#5(#%8)(;,/&4#GL=#

$&"%#+''/%0(%#1(#;+%+;,E%(#GK#&"#GL#52"4(#%8)(;,/&4-#;(11(F;/#5&/,#6,%(#%8+1/)8(#(4#0&4&H1&;=#

I4(# %8)(;,/&4# (4# 71")/("%)# '%+<0(4,)# Z7/(;(0(+1[# 4(# 7(%0(,# 7+)# 12/4,(%7%8,+,/&4# 5(# ;()#

0+%<()#5(#%8)(;,/&4)#(,#/07&)(%+#1+#%8+1/)+,/&4#52"4#;&4,%B1(#1&;+1#Q#5/),+4;(#(4#;+)#5(#18)/&4#

5:)71+)/."(#&"#'(%+#(4?/)+<(%#"4(#;3/%"%</(#;&07180(4,+/%(#(4#;+)#52+584&;+%;/4&0(=#

#

*2/1#(A/),(#"4#'&:(%#52+584&;+%;/4&0(#+"#)(/4#5"#7&1:7(-#5()#8180(4,)#;&07180(4,+/%()#)&4,#

/45/)7(4)+H1()#7&"%#+''/%0(%#"4(#%8)(;,/&4#;"%+,/?(#d#

#

F! C2/4?+)/&4# )&")# 0"."(")(# (),# "4(# 4&,/&4# 7%/0&%5/+1(# 7"/)."(# ."2"4(# 18)/&4# /4,%+#

0"."(")(# 42+# ,38&%/."(0(4,# 7+)# 5(# %/)."(# 52/4?+)/&4# <+4<1/&44+/%(# +1&%)# ."(# ;(#

%/)."(#+"<0(4,(#+?(;#1+#7%&'&45("%#5E)#."(#1+#)&")F0"."(")(#(),#+,,(/4,(=#

I4(#7%&'&45("%#5(#LKKK#0/;%&4)-#+))&;/8(#Q#"4#%/)."(#<+4<1/&44+/%(#/4'(%/("%#Q#Jp-#

(),#+50/)#7&"%#7+%1(%#5(#%8)(;,/&4#;"%+,/?(#+"#4/?(+"#;&1&%(;,+1=#

C&%)."(#;(#)("/1#(),#'%+4;3/-#1()#8,"5()#skM-kNt-#%+77&%,(4,#"4(#+"<0(4,+,/&4#5"#%/)."(#

%(1+,/'#52+,,(/4,(#<+4<1/&44+/%(#?+%/+4,#5(#k=i#Q#\=N=#

#
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F! C+#5/''8%(4;/+,/&4#,"0&%+1(#d#$1")#1+#18)/&4#+#"4#;+%+;,E%(#/45/''8%(4;/8-#71")#1(#%/)."(#

5(#08,+),+)()#<+4<1/&44+/%()#(),#81(?8=#

#

F! C+#7%8)(4;(#52(0H&1()#1:073+,/."()#&"#?+);"1+/%()#(),#"4#5()#;%/,E%()#."+1/,+,/')#1()#

71")#789&%+,/')#)2/1#(),#7%8)(4,=#̀ 1#(),#+))&;/8#Q#"4#%/)."(#52/4?+)/&4#<+4<1/&44+/%(#?+%/+4,#

5(#J=Np#Q#J@=\p#s@Kt=#

#

F! C(#H"55/4<#,"0&%+1#5&4,# 1+#58'/4/,/&4#(),#3/),&1&</."(#Z7%8)(4;(#52+0+)#;(11"1+/%(#Q#

5/),+4;(# 5"# '%&4,# 52/4?+)/&4# ,"0&%+1[# # (),# 8<+1(0(4,# +))&;/8# Q# "4# )"%# %/)."(#

<+4<1/&44+/%(#7%&;3(#5(#5(#J\p#s@Kt=#

#

$&"%#+''/%0(%#1(#;+%+;,E%(#;"%+,/'#(4#;+)#5(#7&1:7(#+?+4;8-#+?(;#'&:(%#52+584&;+%;/4&0(-#/1#

'+"5%+#5&4;#%8"4/%#12(4)(0H1(#5()#;%/,E%()#)"/?+4,)#d#

F! I4(#%8)(;,/&4#/078%+,/?(0(4,#0&4&H1&;#

F! P+%<()#1+,8%+1()#(,#3&%/_&4,+1()#)+/4()#

F! `4?+)/&4#)&")#0"."(")(#/4'(%/("%(#Q#LKKK#0/;%&4)#

F! !H)(4;(#5(#;%/,E%()#3/),&1&</."()#789&%+,/')#d# (0H&1()# 1:073+,/."()#&"#?+);"1+/%()-#

H"55/4<-#'+/H1(#5(<%8#5(#5/''8%(4;/+,/&4=#

#

"##$%&'(&)*+!8!-!J+B(R)%%/S/+&!%*$%!S$4$/$T!/&!')%4$/!0A)+B(%)*+!2(+2#)*++()'/!
#
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.../5/(0"&)<13(%1*3)+%&
#

C+#0";&)(;,&0/(#+#8,8#58;%/,(#7&"%#1+#7%(0/E%(#'&/)#(4#LNM@#7+%#X+5+#(,#+1#s@Lt#

n11(# ;&4)/),(#Q# %8+1/)(%#"4(# /49(;,/&4#5(# )8%"0#)+18# /)&,&4/."(-#<848%+1(0(4,#+))&;/8#Q#5(#

12/45/<&#;+%0/4-#5+4)#12()7+;(#)&")#0"."("A=#

>(,,(#/49(;,/&4#7(%0(,,%+#52"4(#7+%,#5281&/<4(%#1+#7/E;(#Q#%()8."(%#5"#71+4#0");"1+/%(#(,#+/4)/#

5/0/4"(%#1(#%/)."(#5(#7(%'&%+,/&4-#0+/)#&''%/%+#8<+1(0(4,#"4(#0(/11("%(#?/)/H/1/,8#5()#0+%<()#

1+,8%+1()#5(#1+#18)/&4=#

#

C+# 18)/&4# (),# (4)"/,(# %8)8."8(# Q# 12+4)(#

5/+,3(%0/."(=#

#

n11(# +# 5(# 4&0H%(")()# /45/;+,/&4)# 5+4)# 1(#

,"H(# 5/<(),/'# 3+",# Zy)&73+<(# 5(# S+%%(,-#

;+%;/4&0(# 87/5(%0&h5(# &"#

+584&;+%;/4&0(#)"7(%'/;/(1#5(# 12v)&73+<(#

&"# 5(# 12(),&0+;-# +584&0(# 5"&584+1[# (,#

H+)=#

#

>2(),#1+#,(;34/."(#5(#;3&/A#7&"%#1()#18)/&4)#

;&1&%(;,+1()#71+4()#ZKF``[#0+/)#7%8)(4,(#"4(#

1/0/,(#7%/4;/7+1(#d#1+#5/''/;"1,8#Q#%8+1/)(%#5()#

%8)(;,/&4# GK# 0&4&H1&;# 7&"%# 5()# 18)/&4)#

)"78%/("%()# Q# JK00-# /07&)+4,# "4(#

%8)(;,/&4#(4#71")/("%)#'%+<0(4,)=#

!

!

"##$%&'(&)*+!,K!-!O')+1)>/!0/!#(!S$1*%/1&*S)/!>)/1/S/(#!

#

#

#

#
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^%-#1+#%8)(;,/&4#(4#71")/("%)#'%+<0(4,)#Z7/(;(0(+1[-#7&)(#71")/("%)#7%&H1E0()=#

#

n11(# /071/."(# 12+H)(4;(# 5(# 58<848%();(4;(# +"# )(/4# 5"# 7&1:7(# ;+%# 1+# 7%8)(4;(#

52+584&;+%;/4&0(# )"%# "4(# 5()# 0+%<()# 5(# )(;,/&4# Z1+,8%+1(# &"# ?(%,/;+1([# /07&)(%+/,# 1+#

%8+1/)+,/&4#52"4(#;3/%"%</(#)(;&45+/%(-#7&,(4,/(11(0(4,#0&%H/5(#(,#/4",/1(=#

n4#(''(,-#(4#;+)#5(#%8)(;,/&4#7/(;(0(+1-#/1#)(%+#/07&))/H1(#52+''/%0(%#)"%#12+4+1:)(#3/),&1&</."(#

)/#1(#;+4;(%#%8)/5"(1#(),#)/,"8#)"%#"4#+",%(#'%+<0(4,#&"#)"%#1+#_&4(#5(#%8)(;,/&4Y#

R(# 71")-# (11(# H/+/)(# 84&%080(4,# 12/4,(%7%8,+,/&4# 5()# ;%/,E%()# 3/),&1&</."()# 5(# 7%&'&45("%#

52(4?+3/))(0(4,-#5(#H"55/4<-#5(#<%+5(#5(#5/''8%(4;/+,/&4-#(0H&1()#1:073&F?+);"1+/%(-#)("1)#

<+%+4,)#52"4(#%8)(;,/&4#;"%+,/?(=#

#

C+#)")7/;/&4#5(#18)/&4#/4?+)/?(#/07&)(#5&4;#"4(#%8)(;,/&4#0&4&H1&;#."(1#."(#)&/,#1+#,+/11(#5(#

1+#18)/&4#7"/)."2/1#)2+</,#5(#1+#)("1(#0&5+1/,8#5(#%8)(;,/&4#."/#7(%0(,#"4(#+4+1:)(#3/),&1&</."(#

5(#."+1/,8=##

#

C2+",%(#7%&H1E0(#5(#1+#%8)(;,/&4#(4#0";&)(;,&0/(#'%+<0(4,8(#(),#1(#%/)."(#5(#%8;/5/?(#1&;+1(=#

>(#%/)."(#+"<0(4,(#+?(;#1+#,+/11(#5(#1+#18)/&4#(,#1(#4&0H%(#5(#'%+<0(4,#(,#7(",#+,,(/45%(#kKp#

5+4)#;(%,+/4()#)8%/()#s@Kt=#

>(#%/)."(#5(#%8;/5/?(#/071/."(#5()#;&4,%B1()#7%8;&;()#(,#)(%+/,#5/%(;,(0(4,#/071/."8#5+4)#1+#

)"%?(4"(#5(#;+4;(%#52/4,(%?+11(#s@\t=#

#

>&4;(%4+4,#1()#(''(,)#/458)/%+H1()-#1+#0";&)(;,&0/(#%(),(#"4(#08,3&5(#)j%(#+?(;#5()#,+"A#5(#

)+/<4(0(4,# %(,+%58#(,#5(# 7(%'&%+,/&4#5(# k=\p#(,#L=@p# %+77&%,8)#5+4)# 1+#08,+F+4+1:)(#5(#

f"9/:+#(,#+1#(4#JKL\#s@it=#

#

#

#

#

#

#

#

#
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.../?/(0"&'+((%1*+32&(3<(&)<A<%<(%&
#

C+# 5/))(;,/&4# )&")#0"."(")(# (),# "4(# ,(;34/."(# 71")# %8;(4,(-# 58?(1&778(# /4/,/+1(0(4,# +"#

O+7&4#7&"%#1(#,%+/,(0(4,#5()#;+4;(%)#)"7(%'/;/(1)#<+),%/."()#s@gz\Kt=#

#

#

C28,+7(#/4/,/+1(#5(#1+#7%&;85"%(#(),#;&07+%+H1(#Q#

1+#0";&)(;,&0/(#7"/)."2"4(#/49(;,/&4#5(#)&1",8#

(),#%8+1/)8(#7&"%#81+%</%#12()7+;(#)&")#0"."("A=#

P+/)-# 1+# %8)(;,/&4# 7+%# )(;,/&4# ;/%;"1+/%(# (),#

%(071+;8(#7+%#"4(#5/))(;,/&4#+"#)(/4#5(#12()7+;(#

)&")#0"."("A-#7(%0(,,+4,# 1(#%(,%+/,#0&4&H1&;#

5(#1+#18)/&4=#

#

*/# 1()#7%(0/(%)# ;+)#5(#5/))(;,/&4)# %(;,+1()# )&4,#

%+77&%,8)# 5+4)# 1+# 1/,,8%+,"%(# 5E)# 1+# '/4# 5()#

+448()# ."+,%(F?/4<,F5/A# s\Lt-# 1()# 7%(0/E%()#

)8%/()# 5+4)# ;(,,(# 1&;+1/)+,/&4# )&4,# 7"H1/8()#

71")/("%)# +448()# 71")# ,+%5-# ,&"9&"%)# 7+%# 5()#

8."/7()#9+7&4+/)()#s\Jz\@t=#

#

!

"##$%&'(&)*+!,,!-!O')+1)>/!0/!#(!0)%%/1&)*+!%*$%!S$4$/$%/!

#

C(#7%/4;/7+1#+?+4,+<(#5(#1+#5/))(;,/&4#)&")#0"."(")(-#(4#;&07+%+/)&4#Q#1+#0";&)(;,&0/(-#(),#

5(#7(%0(,,%(#1(#%(,%+/,#0&4&H1&;#5+4)#NKp#5()#;+)#s\\t-#)+4)#;%/,E%(#5(#,+/11(#7"/)."2(11(#42(),#

7+)#1/0/,8(#7+%#1(#5/+0E,%(#52"4(#+4)(=#

n11(#7(%0(,-#)(1&4#1+#1/,,8%+,"%(-#"4#H/(4#0(/11("%#,+"A#5(#GK-#52+",+4,#71")#7&"%#5()#18)/&4)#5(#

<%+45(#,+/11(#7+%#%+77&%,#Q#1+#0";&)(;,&0/(#s\\-\it#

>(,,(# 71")# <%+45(# 7%&7&%,/&4# 5(# %8)(;,/&4# GK# 7(%0(,# 8<+1(0(4,# 5(# %85"/%(# 4(,,(0(4,# 1+#

%8;/5/?(#1&;+1(#."/#(),#/4'8%/("%(#Q#Lp#5+4)#1()#8,"5()#9+7&4+/)()#5(#5/))(;,/&4#)&")#0"."(")(=##
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>()#5&448()#)&4,#;&4'/%08()#7+%#71")/("%)#08,+#+4+1:)()-#4&,+00(4,#7+%#R(#>/(<1(#(,#+1#(4#

JKLi#."/#%(,%&"?+/,-#+7%E)#+4+1:)(#5(#ii#8,"5()#(,#7%E)#5(#LMKKK#%8)(;,/&4)#(45&);&7/."()-#

"4# ,+"A# 5(# %8;/5/?(# 1&;+1(# )"78%/("%# Q# LKp# 7&"%# 1+# 0";&)(;,&0/(# ;&4,%(# L-Jp# 7&"%# 1+#

5/))(;,/&4#)&")#0"."(")(=#s\gt#

*"%,&",-# (11(# 7(%0(,# 1+# 7%/)(# (4# ;3+%<(# 5(# ;+4;(%)# )"7(%'/;/(1)# )/# 12(4?+3/))(0(4,# )&")#

0"."("A# (),# /4'8%/("%# Q# LKKK#0/;%&4)# (,# (4# 12+H)(4;(# 5(# ;%/,E%()# +4+,&0&F7+,3&1&</."()#

789&%+,/')#+"<0(4,+4,#1(#%/)."(#52/4?+)/&4#<+4<1/&44+/%(=#

n4#;+)#5(#%/)."(#52/4?+)/&4#<+4<1/&44+/%(-#1+#7%&;85"%(#5(#5/))(;,/&4#4(#;&071/."(#7+)#1+#7%/)(#

(4#;3+%<(#;3/%"%</;+1(#)(;&45+/%(=#

#

n4#587/,#5(#;()#+?+4,+<()#,38&%/."()-#1(#58?(1&77(0(4,#5(#1+#5/))(;,/&4#)&")#0"."(")(#5+4)#

1(#0&45(#&;;/5(4,+1#%(),(#0()"%8-#4&,+00(4,#Q#;+")(#5()#5/''/;"1,8)#52+77%(4,/))+<(-#5(#1+#

1&4<"("%#(,#5"#;&j,#81(?8#5()#7%&;85"%()#(,#5()#,+"A#71")#/07&%,+4,)#5(#;&071/;+,/&4)=#

#

R(#71")-#1()#7%(0/E%()#)8%/()#'%+4e+/)()#s\M-\Nt#%+77&%,+/(4,#5()#%8)"1,+,)#H/(4#(4#5(eQ#5()#

8."/7()#+)/+,/."()#+?(;#5()#,+"A#5(#%8)(;,/&4#0&4&H1&;#+11+4,#5(#i@#Q#ii=gp-#5(#%8)(;,/&4#GK#

5(# \k# Q# iL=Lp#(,# )"%,&",# +))&;/8)# Q# "4# /07&%,+4,# ,+"A# 5(# ;&071/;+,/&4# Z$(%'&%+,/&4# LMp-#

380&%%+</(#Lkp[-#+?(;#48;())/,8#5(#7%/)(#(4#;3+%<(#;3/%"%</;+1(#5+4)#J#;+)=#

!

!



D$3$86%!"BEFGHI!_!*+,-%!5`%R%3=6=%!_!G#6[%3-6;$!5%!B681N%-!_!&'()! ga!
B6=%#=%!MM!EHX.MX.O!JT'!

!
!
!

;<"):).)24/(:=>).1:(":)2?:>,'26:@,A'.)2:,9:B)/"',(."(',2,14:C8DEF:&,.9*'-).":2):/A#<'*,'*"<:
6(:2GHIJ:(.:"('-(/:6(:'</(&"*,.:-,.,32,&:=KF?:6(:'<&*6*+(:2,&)2(:=LF?:6(:6A'<(:6(:#',&<6A'(:
#2A/:*-#,'").":(.:&)/:6GHIJ:=JF:(":2(:")AM:6(:&,-#2*&)"*,.:#2A/:<2(+<:=H?:.,.:/*1.*9*&)"*9F0:
!

(
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.../B/(0"&1P+-<-;+%&
#

n4# 587/,# 5()# 7%&<%E)# 5(# 12(45&);&7/(# (,# 5()# %(;&00+45+,/&4)# ("%&78(44()-# 5(# ,%&7#

4&0H%("A#7+,/(4,)#)&4,#(4;&%(#+5%())8)#?(%)#"4(#7%/)(#(4#;3+%<(#;3/%"%</;+1(#4&4#9"),/'/8(#(,#

7&,(4,/(11(0(4,#0&%H/5(=#

#

*/#1(#4&0H%(#(A+;,#%(),(#5/''/;/1(#Q#8,+H1/%-#71")/("%)#8,"5()#'%+4e+/)()-#4&,+00(4,#;(11(#5(#Of#

S%(,+<4(#%+77&%,(#"4#,+"A#(),/08#5(#JKp#5(#;3/%"%</(#;&1&%(;,+1(#7&"%#5()#7&1:7()#H84/4)#

)"78%/("%#Q#JK00-#;(#V#)"%#,%+/,(0(4,#W#5(#18)/&4)#4&4#/4?+)/?()#(A7&)(#1(#7+,/(4,#+"A#(''(,)#

5818,E%()# 5(# 1+# ;3/%"%</(-# +?(;# 5+4)# ;(,,(# 060(# 8,"5(# 5()# ;&071/;+,/&4)# ;3/%"%</;+1()#

)"%?(4+4,#5+4)#J@p#5()#;+)#(,#"4#;+)#5(#58;E)#siKt=#

#

P60(#;&4;1")/&4#5+4)#"4#%8;(4,(#8,"5(#+4<1+/)(#."/#,%&"?(#J\p#5(#;3/%"%</(#7&"%#7&1:7(#

H84/4-# +?(;# "4(# ,(45+4;(# Q# 12+"<0(4,+,/&4# 5(# ;(# ,:7(# 5(# 7%/)(# (4# ;3+%<(# 5(7"/)# L@# +4)-#

;&%%818(#Q#1+#5/0/4",/&4#5(#1+#;3/%"%</(#7&"%#;+4;(%#5"%+4,#1(#060(#/4,(%?+11(#siLt=#

>(,,(#7%/)(#(4#;3+%<(#(A;())/?(#7&"%#5()# 18)/&4)#4&4# /4?+)/?()#42(),#7+)#)+4)#;&4)8."(4;(#

;&00(#(4#,80&/<4(#"4(#8,"5(#5"#m]*#(4#!4<1(,(%%(-#."/#%(,%&"?+/,#"4#,+"A#5(#;3/%"%</(#5(#

\=ip#7&"%#7&1:7(#H84/4-#(,#7&"%#1+."(11(#1+#0&%,+1/,8#7&),#;3/%"%</;+1(#?+%/+/,#(4,%(#L=Lp#(,#

k=Jp#)(1&4#1+#78%/&5(#528,"5(#siJt#

#

#

#

#

#

#
#
#
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.../D/(GL2*P,(%&'%(&-%13))"2'"*+32(&%<-39:%22%(&93<-&$"&9-+(%&%2&1P"-;%&'%(&93$L9%(/&
#

C(#;3&/A#5(#1+#08,3&5(#5(#%8)(;,/&4#(),#5/%(;,(0(4,#%(1/8#Q#)&4#&H9(;,/'#."/#(),#52&''%/%#"4(#

7%/)(#(4#;3+%<(#;+%;/4&1&</."(#&7,/0+1(#,&",#(4#1/0/,+4,#1(#%/)."(#5(#;&071/;+,/&4=#

#

R+4)#;(#)(4)-#12n"%&7(+4#*&;/(,:#&'#a+),%&/4,(),/4+1#n45&);&7:#+#8,+H1/#5()#%(;&00+45+,/&4)#

(4#JKLg#sikt#d#

#

F! C()#7&1:7()# )())/1()# ZKF`)[#&"#71+4# ZKF``[# 9")."2Q# N00#5&/?(4,#6,%(# %8)8."8#Q# 12+4)(#

'%&/5(#."/#&''%(#1()#0(/11("%()#<+%+4,/()#5(#%8)(;,/&4#GK#5/0/4"+4,#+/4)/#1(#%/)."(#5(#

%8;/5/?(#1&;+1(-#,&",#(4#1/0/,+4,#1()#;&071/;+,/&4)=#

C()#%8)(;,/&4)#Q#1+#7/4;(#'%&/5(#&"#;3+"5(-#+))&;/8()#%()7(;,/?(0(4,#Q#1+#7(%)/),+4;(#

5(# %8)/5"# +5(4&0+,("A# (,# Q# "4# /07&%,+4,# %/)."(# 5(# 7(%'&%+,/&4# 5&/?(4,# 6,%(#

+H+45&448()=#

#

F! C()#7&1:7()#)())/1()#ZKF`)[#&"#71+4#ZKF``[#5&4,#1+#,+/11(#(),#)"78%/("%(#Q#LK00#5&/?(4,#

6,%(#;+%+;,8%/)8)=##

n4# 12+H)(4;(# 5(# ;%/,E%(# 52/4?+)/&4# 7%&'&45(-# "4(# %8)(;,/&4# 7+%# 0";&)(;,&0/(# (),#

(4?/)+<(+H1(#+?(;#;&00(#&H9(;,/'#"4(#%8)(;,/&4#GK=#

C+# %8)(;,/&4# 0&4&H1&;# (),# %(;&00+458(# 7&"%# 1()# 18)/&4)# 5(# JK00# &"# 71")-# 1+#

0";&)(;,&0/(# 7/(;(0(+1# 8,+4,# (4?/)+<(+H1(# (4# J(0(# /4,(4,/&4# "4/."(0(4,#

7"/)."2(11(#+"<0(4,(#1(#%/)."(#5(#%8;/5/?(#1&;+1(=#

`1#(),#8<+1(0(4,#%(;&00+458#5(#)(#%8'8%(%#Q#"4#;(4,%(#(A7(%,#(4#;+)#5(# 18)/&4#5(#

<%+45(#,+/11(#Z{@K00[#&"#;&071(A(#Z&%/'/;(#+77(45/;"1+/%(-#?+1?"1(Y[-#:#;&07%/)#(4#;+)#

5(#18)/&4#4&4#/4?+)/?(=#

#

F! $&"%#1()#7&1:7()#+?(;#'&:(%#5(#58<848%();(4;(#7&,(4,/(1-#1+#7%/)(#(4#;3+%<(#5&/,#6,%(#

(''(;,"8(# (4# ;(4,%(# (A7(%,# 7&"%# (4?/)+<(%# "4(# %8)(;,/&4# (4#0";&)(;,&0/(# &"# 7+%#

5/))(;,/&4#)&")#0"."(")(-#+?(;#;&00(#&H9(;,/'#"4(#%()(;,/&4#0&4&H1&;=#

n4#;+)#5(#;%/,E%()#52/4?+)/&4#7%&'&45(-#1+#%8)(;,/&4#(45&);&7/."(#42+#7+)#)+#71+;(#(,#

1+#7%/)(#(4#;3+%<(#)(%+#;3/%"%</;+1(=#

#
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F! $&"%# 1()#7&1:7()#785/;"18)-#(4#;+)#5(#,6,(#u#JK00#(,#5(#7/(5#u#LK00-#"4(#)/071(#

%8)(;,/&4#Q#12+4)(#5/+,3(%0/."(#(),#%(;&00+458(=#n4#;+)#5(#,+/11(#)"78%/("%(#7&"%#1+#

,6,(#&"#1(#7/(5#5"#7&1:7(-#"4(#7%8?(4,/&4#5(#12380&%%+</(#7+%#)8%"0#+5%84+1/48#&"#

08,3&5(#08;+4/."(#Z;1/7#&"#(45&1&&7[#)(%+#%8+1/)8(=###

!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
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.Q/(O:(<$*"*(&'%&$"&'+((%1*+32&(3<(&)<A<%<(%&-%1*"$%&%2&@-"21%&F&8*<'%&
)<$*+1%2*-+A<%&-:*-3(9%1*+K%&%2&1%2*-%(&%W9%-*(&&

&

.Q/7/(.2*-3'<1*+32&F&
#

R8?(1&778(#+"#58H",#5()#+448()#JKKK#7+%#5()#8."/7()#9+7&4+/)()#7&"%#1+#7%/)(#(4#;3+%<(#5()#

;+4;(%)#)"7(%'/;/(1)#5(#12(),&0+;#s@gz\Kt-#12n*R#(),#58)&%0+/)#1+#,(;34/."(#5(#%8'8%(4;(#7&"%#

1(#,%+/,(0(4,#5(#12(4)(0H1(#5()#,"0("%)#)"7(%'/;/(11()#5"#,"H(#5/<(),/'#Q#H+)#%/)."(#52/4?+)/&4#

<+4<1/&44+/%(#si@t=#>(,,(#,(;34/."(#(),#5/''/;/1(-#+?(;#"4(#1&4<"(#;&"%H(#52+77%(4,/))+<(#(,#

)&4#58?(1&77(0(4,#(),#71")#%8;(4,#+"#4/?(+"#("%&78(4#(,#(4#7+%,/;"1/(%#'%+4e+/)=#

#

!"#4/?(+"#;&1&%(;,+1-#12n*R#(4#;&07+%+/)&4#Q#1+#0";&)(;,&0/(-#7(%0(,#"4#0(/11("%#,+"A#5(#

%8)(;,/&4#0&4&H1&;#7&"%#5()#18)/&4)#{#JK00-#5/0/4"+4,#+/4)/#1(#%/)."(#5(#%8;/5/?(#1&;+1(#."/#

7(",# +,,(/45%(# 9")."2Q# kKp# +"# 4/?(+"# ;&1&%(;,+1# (,# 7(%0(,# "4(# +4+1:)(# 3/),&1&</."(# 5(#

0(/11("%(#."+1/,8##s@J-@k-\\-\it=#

C2+4+1:)(# 3/),&1&</."(# 7(%0(,# 5(# 7%85/%(# +"# 0/("A# 1(# %/)."(# 52/4?+)/&4# <+4<1/&44+/%(-#

<+%+4,/))+4,#1(#;+%+;,E%(#;"%+,/'#5(#1+#%8)(;,/&4#(45&);&7/."(#si\t=##

#

C(#'+/H1(#4&0H%(#5(#18)/&4)#<+),%/."()#(4#n"%&7(#+#7&"))8#1()#)&;/8,8)#)+?+4,()#Q#7%/?/18</(%#

1()#18)/&4)#%(;,+1()#;&00(#18)/&4)#;/H1()#5(#12+77%(4,/))+<(#5(#1+#5/))(;,/&4#)&")#0"."(")(#

siit=#*/#;(,,(# 1&;+1/)+,/&4#%(),(#,(;34/."(0(4,#71")#5/''/;/1(#."(# 1+#1&;+1/)+,/&4#<+),%/."(#&"#

v)&73+</(44(-#1(#;+%+;,E%(#)&")#78%/,&48+1#%(45#1()#;&071/;+,/&4)#0&/4)#0&%H/5()=#

#

C()# %8)"1,+,)# 5()# 7%(0/E%()# )8%/()# ("%&78(44()# (,# '%+4e+/)()# (4# 7+%,/;"1/(%# s\M-\Nt# &4,#

+1/0(4,8#1(#58H+,#(A/),+4,#5+4)#1(#0&45(#&;;/5(4,+1#(4,%(#1+#0";&)(;,&0/(#7/(;(F0(+1#(,#1+#

5/))(;,/&4#)&")#0"."(")(#;&00(#,(;34/."(#5(#%8'8%(4;(#5()#18)/&4)#%(;,+1()#)"7(%'/;/(11()#

5(#<%+45(#,+/11(=#

#

R(7"/)#;()#7%(0/(%)#%8)"1,+,)-#"4(#0(/11("%(#'&%0+,/&4#)"%#0&5E1(#+4/0+1-#"4#(4,%+/4(0(4,#

71")#%8<"1/(%#+"#;&4,+;,#52(A7(%,)-#128?&1",/&4#5"#0+,8%/(1#sigt-#1(#58?(1&77(0(4,#5(#4&"?(11()###
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,(;34/."()#5(#5/))(;,/&4)#siMzgLt#(,#12+"<0(4,+,/&4#5"#%(;%",(0(4,#7+%#1(#58?(1&77(0(4,#

5(#;(4,%()#(A7(%,)#&4,#7(%0/)#"4(#+081/&%+,/&4#5()#%8)"1,+,)=#

#

m&")# %+77&%,&4)# /;/# 1+# 71")# <%+45(# )8%/(# 5(# 5/))(;,/&4# %(;,+1(# ("%&78(44(# 0"1,/;(4,%/."(#

'%+4e+/)(-#%8+1/)8(#5+4)#i#;(4,%()#'%+4e+/)#(A7(%,)#(4#5/))(;,/&4)#)&")#0"."(")()#7(%0(,,+4,#

52+77%83(45(%#71")#7%8;/)80(4,#1()#%8)"1,+,)#5(#;(,,(#,(;34/."(#(4#f%+4;(=#

#

.Q/5/(S"*:-+%$&%*&S:*P3'%(&F&
&

I3$$%1*%&'%&'322:%(&&

#

X&",()#1()#,(4,+,/?()#52n*R#%(;,+1(#%8+1/)8()#(4,%(#O"/4#JKLK#(,#R8;(0H%(#JKLi#5+4)#i#;(4,%()#

(A7(%,)#'%+4e+/)#&4,#8,8#/4;1")=#LL#&78%+,("%)#&4,#%8+1/)8#;()#@iJ#n*R#%(;,+1()=#

C()#i#;(4,%()#8,+/(4,#123B7/,+1#>&;3/4#(,#123B7/,+1#n"%&78(4#a(&%<()#$&07/5&"#Q#$+%/)-#1(#>]I#

R"7":,%(4#Q#C/0&<()-#123B7/,+1#7%/?8#O(+4#P(%0&_#(,#123B7/,+1#l5&"+%5#](%%/&,#Z>]I[#Q#C:&4-#

(,#123B7/,+1#*+/4,#!45%8#Z>]I[#Q#S&%5(+"A=#

>3+."(#8."/7(#(),#;&4)/58%8(#;&00(#"4(#8."/7(#(A7(%,(#'%+4e+/)(#+?(;#"4(#7%+,/."(#(,#"4#

%(;%",(0(4,# %8<"1/(%#+?(;#71")#5(#L\K#n*R#7+%#;(4,%(#%8+1/)8()#)"%# 1()#\#5(%4/E%()#+448()#

Z(4,%(#1(#L(%#9+4?/(%#JKLk#(,#1(#L(%#9+4?/(%#JKLM[=#

C()#LL#&78%+,("%)#+?+/(4,#H848'/;/8#52"4(#'&%0+,/&4#)"%#+4/0+1#+"#7%8+1+H1(#+?(;#+"#0&/4)#

@K#5/))(;,/&4)#+4/0+1()#;3+;"4=#

>3+."(#8."/7(#<8%+/,#"4(#H+)(#5(#5&448()#nA;(1#+?(;#/4;1")/&4#7%&)7(;,/?(#5(#12(4)(0H1(#5()#

7+,/(4,)# +:+4,# H848'/;/8# 52"4# <(),(# 5(# %8)(;,/&4# (45&);&7/."(# %(;,+1# 58H",+4,# 7+%# "4(#

5/))(;,/&4#)&")F0"."(")(=##

#

I4#;&4,%B1(#5()#;&07,()#%(45")#52(45&);&7/(-#+4+,&0&7+,3&1&</."(#(,#523&)7/,+1/)+,/&4#+#

8,8#(''(;,"8#5(#0+4/E%(#%8,%&)7(;,/?(#7&"%#1()#i#;(4,%()#7&"%#;&4'/%0(%#1()#5&448()#5()#H+)()#

5(#5&448()#7%&)7(;,/?()#/45/?/5"(11()=#

#

C&%)."(# 1()# 5&448()# 5(# )"/?/# 8,+/(4,# 0+4."+4,()-# 1(# 7+,/(4,# &"# )&4# <+),%&F(4,8%&1&<"(#

8,+/(4,#;&4,+;,8)#7&"%#%8;"78%(%#1()#5&448()#5()#;&1&);&7/()#5(#)"/?/=#
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#

>(,,(#8,"5(#+#8,8#?+1/58(#7+%#1(#;&0/,8#528,3/."(#5"#>]I#5(#C/0&<()#(,#1()#7+,/(4,)#&4,#,&")#

)/<48#"4#;&4)(4,(0(4,#7&"%#1(#<(),(=#

#

I-+*,-%(&'U+21$<(+32#

&

C()#;%/,E%()#52/4;1")/&4#5+4)#;(,,(#8,"5(#%8,%&)7(;,/?(#8,+/(4,#1()#)"/?+4,)#

F#!<(#)"78%/("%#Q#LM#+4)#

F#>&4)(4,(0(4,#)/<48#7&"%#1+#%8+1/)+,/&4#5"#<(),(#52n*R#

F#C8)/&4# %(;,+1(# Z(4,%(#K#(,#L\#;0#5(# 1+#P![#52+11"%(#%8)(;+H1(#(4#(45&);&7/(#(,r&"#8;3&F

(45&);&7/(#

F#G8)(;,/&4#(45&);&7/."(#7+%#5/))(;,/&4#)&")F0"."(")(#

&

&

I-+*,-%(&'U%W1$<(+32&

&

F18)/&4#)&")F0"."(")(#

#

V+";23(*+1&%2'3(139+A<%&&

&

X&",()#1()#18)/&4)#%(;,+1()#/4;1")()#5+4)#128,"5(#&4,#8,8#+4+1:)8)#7+%#(45&);&7/(#+?+4,#1(#<(),(#

7&"%#?8%/'/(%#12/45/;+,/&4#5(#1+#%8)(;,/&4#(45&);&7/."(=#I4(#+4+1:)(#(4#1"0/E%(#H1+4;3(#(,#(4#

;3%&0&(45&);&7/(# ?/%,"(11(# 7+%# mS`# 8,+/,# %8+1/)8(=# C()# (45&);&7()# ",/1/)8)# 7&"%# 1(# ,(07)#

5/+<4&),/;#8,+/(4,#5()#(45&);&7()#̂ 1:07")#a`fF]|LMK#+?+4,#JKLJ#(,#a`fF]|FLNK#+7%E)#JKLJ=#

C()# 18)/&4)# 8,+/(4,# ;&4)/58%8()# ;&00(# 4&4# )")7(;,()# 5(# 58<848%();(4;(# )(1&4# 1()#

;+%+;,8%/),/."()# (45&);&7/."()# ?+1/58()#d# ;1+))/'/;+,/&4# 5(# $+%/)-# ;1+))/'/;+,/&4# 5()# C*X-#

;1+))/'/;+,/&4#5(#wIR^#(,#5(#*!m^#skL-k@-k\t=#n4#;+)#5(#5&",(#)"%#"4(#58<848%();(4;(-#"4(#

8;3&F(45&);&7/(# 8,+/,# %8+1/)8(# 7&"%# ?8%/'/(%# 12+H)(4;(# 52+584&7+,3/()# 78%/# 18)/&44(11()#

)")7(;,()# (,# 12+H)(4;(# 52/4'/1,%+,/&4# 5(# 1+# 0");"1(")(=# !",+4,# ."(# 7&))/H1(# 5()# H/&7)/()#

428,+/(4,#7+)#%8+1/)8()#7&"%#8?/,(%#5(#;&071/."(%#1+#7%&;85"%(#5(#%8)(;,/&4#(45&);&7/."(=#n4#

;+)#52+H)(4;(#5(#;%/,E%()#0+;%&);&7/."()#)")7(;,)-#+";"4(#(;3&F(45&);&7/(#428,+/,#%8+1/)8(=#

&
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!%1P2+A<%&'U[GV&

&

X&",()# 1()# 7%&;85"%()# &4,# 8,8# %8+1/)8()# )&")# +4(),38)/(# <848%+1(# +?(;# /4,"H+,/&4#

&%&,%+;38+1(=# R()# <+),%&);&7()# &"# 5()# ;&1&);&7()# 785/+,%/."()# ,38%+7(",/."()# 8,+/(4,#

",/1/)8)#7&"%#1+#%8)(;,/&4=#

R()#H/),&"%/)#n%H(#D`^JKKR#&"#kKKR#8,+/(4,#",/1/)8)=#I4#0+%."+<(#(4#)&',F;&+<"1+,/&4#MK#x#

(''(,#\#8,+/,#%8+1/)8#+",&"%#5(#1+#18)/&4#)(1&4#1(#)&"3+/,#5(#12&78%+,("%=##

C2/49(;,/&4#)&")#0"."(")(#8,+/,#%8+1/)8(#(4#",/1/)+4,#5"#)8%"0#73:)/&1&</."(-#5"#a1:;8%&1#&"#

5"#D&1"?(4#,(/4,8#52/45/<&F;+%0/4=#C2/4;/)/&4#0"."(")(#8,+/,#%8+1/)8(#(4#n45&;&"7(#`#Z(''(,#

J#}# `4,(%?+11(# J-# 1+%<("%# J[=# C+# 73+)(# 5(# 5/))(;,/&4# )&")# 0"."(")(# 8,+/,# %8+1/)8(# (4# )b/',#

;&+<"1+,/&4#(''(,#k#&"#@-#7"/))+4;(#kK#Q#MKx#(4#'&4;,/&4#5"#;&",(+"#5(#5/))(;,/&4#",/1/)8#(,#

5"#;3&/A#5(#12&78%+,("%=#

I4(# >&+<"1+,/&4# 7%&73:1+;,/."(# 5()# <%&)# ?+/))(+"A# 8,+/,# %8+1/)8(# +?(;# 1(# ;&",(+"# 5(#

5/))(;,/&4-# 1+# >&+<#<%+)7(%# Z^1:07")-# f%+4;(-# *&',# >&+<"1+,/&4# (''(,# \# MKx[# &"# "4(# 7/4;(#

;3+"5(#ZS&),&4#*;/(4,/'/;-#f%+4;(-#f&%;(5#>&+<"1+,/&4-#n''(,#k-#kKx[#Z;3&/A#5(#12&78%+,("%[=#C+#

>&+<#<%+)7(%#&"#1+#7/4;(#;3+"5(#8,+/,#",/1/)8#(4#;+)#5(#)+/<4(0(4,=#

n4#'/4#5(#7%&;85"%(-#1+#;/;+,%/;(#5(#5/))(;,/&4#8,+/,#)&/<4(")(0(4,#8?+1"8(#(,#"4(#;&+<"1+,/&4#

5(#12(4)(0H1(#5()#?+/))(+"A#?/)/H1()#8,+/,#%8+1/)8(#5(#'+e&4#7%&73:1+;,/."(#Q#12+/5(#5(#1+#;&+<F

<%+)7(%#&"#5(#1+#7/4;(#;3+"5(=#

n4#;+)#5(#7(%'&%+,/&4#,%+4)0"%+1(-#"4(#'(%0(,"%(#(45&);&7/."(#7+%#;1/7)#8,+/,#%8+1/)8(=#

#

&

V:M+2+*+32(&

#

C()#58'/4/,/&4)#",/1/)8()#8,+/(4,#;(11()#/))"()#5()#%(;&00+45+,/&4)#5(#12n*an#si\td#

#

!! O:(%1*+32&]&S323#$31&^#d# %8)(;,/&4# (4# "4(# )("1(# 7/E;(-# Q# 12/4?(%)(# 52"4(# %8)(;,/&4#

7/(;(0(+1=#

!! O:(%1*+32&]&O6&^#d#%8)(;,/&4#0&4&H1&;#+?(;#0+%<()#52+"#0&/4)#L#00#5(#5:)71+)/(#+"#

4/?(+"#5()#0+%<()#1+,8%+1()#(,#?(%,/;+1()=#
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C+#7%8)(4;(#52"4#;&4,+;,#52"4(#0+%<(#+?(;#5(#1+#5:)71+)/(-#7&,(4,/(11(0(4,#1/8#Q#"4(#

+%,('+;,#5(#;&+<"1+,/&4#8,+/,#;&,8#GL=#

!! O:(%1*+32& ]&1<-"*+K%&^#d# "4(# %8)(;,/&4# P&4&H1&;# GK# )+4)# ;%/,E%()#

+4+,&0&7+,3&1&</."(# 789&%+,/')# Z)0# ~# LKKK# "0-# +H)(4;(# 5(# H"55/4<-# +H)(4;(#

52(0H&1()#1:073&?+);"1+/%(-#<%+5(#5(#5/''8%(4;/+,/&4#�#J[#

!! [GV&]&%W1$<(+K%&^#;&%%()7&45#Q#"4(#%8)(;,/&4#%8+1/)8(#(4,/E%(0(4,#+?(;#"4#;&",(+"#

5(#5/))(;,/&4-#Q#12/4?(%)(#52"4(#%8)(;,/&4#3:H%/5(#&"#7/(;(0(+1#Z;&",(+"#5(#5/))(;,/&4#

Ä#+4)([=#

!! O:(%1*+32&C+%1%H)%"$#d#%8)(;,/&4#'%+<0(4,8(#Q#12+4)(#5/+,3(%0/."(#

!! _L#-+'H[GV#d# %8)(;,/&4#Q# 12+4)(#+7%E)#5/))(;,/&4#0"."(")(#(,# )&")F0"."(")(#5(# 1+#

;/%;&4'8%(4;(#5(#1+#18)/&4=#

!! C%-M3-"*+32#d# "4(# H%E;3(# 0");"1+/%(# 5(# 1+# ;/%;"1+/%(# /4,(%4(# (,# 5(# 1+# 1&4</,"5/4+1(#

(A,(%4(#(4,%+/4+4,#"4(#?/)"+1/)+,/&4#5(#12()7+;(#78%/F%(;,+1=#

!! _:)3--";+%& 93(*& 9-31:'<-%#d# 7%8)(4;(# 5(# %(;,&%%+</()# /07&)+4,# "4# 4&"?(1# +;,(#

(45&);&7/."(-#"4(#7%&1&4<+,/&4#523&)7/,+1/)+,/&4#&"#"4(#,%+4)'")/&4=#

!! !"+$$%&'%&$"&$:(+32#d#l?+1"+,/&4#0+;%&);&7/."(#5(#1+#7/E;(#%8)8."8(=#

!! G<-M"1%&'%&$"&$:(+32&F#>+1;"18(#+?(;#1+#'&%0"1(#5(#12+/%(#52"4(#(11/7)(##

&&&Z$(,/,#5/+0E,%(r#J[#A#Za%+45#5/+0E,%(rJ[#A#Å=#

&

.Q/?/(E#T%1*+M(&'%&$U:*<'%&
#

C2&H9(;,/'#7%/4;/7+1#8,+/,#528?+1"(%#1()#,+"A#5(#%8)(;,/&4#0&4&H1&;-#GK#(,#;"%+,/?(=#

#

C()#&H9(;,/')#)(;&45+/%()#8,+/(4,#d#

# F#l?+1"(%#1()#(''(,)#)(;&45+/%()#

F#l?+1"(%#1()#'+;,("%)#%(1/8)#+"A#%8)(;,/&4)#4&4#GK-##

F#l?+1"(%#1()#'+;,("%)#%(1/8)#+"A#%8)(;,/&4)#4&4#n*R#(A;1")/?()-#

F#l?+1"(%#12(''(,#5(#12+77%(4,/))+<(#Z+?+4,#(,#+7%E)#@K#n*R[=##

F#G(;3(%;3(%#"4#V#(''(,F;(4,%(#W#
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>2"$L(%&(*"*+(*+A<%&

#

C()#5&448()#."+4,/,+,/?()#)&4,#(A7%/08()#7+%#1+#085/+4(#(,#1+#5/),+4;(#/4,(%F."+%,/1()#s`|Gt#

&"#7+%#1+#0&:(44(=#C()#5&448()#."+1/,+,/?()#)&4,#7%8)(4,8()#7+%#1("%#(''(;,/'#(,#7&"%;(4,+<(=#

C()#;&07+%+/)&4)#"4/?+%/8()#",/1/)(4,#1(#,(),#(A+;,#5(#f/)3(%#7&"%#1()#?+%/+H1()#."+1/,+,/?()#(,#

1(#,(),#5(#%+4<#5(#x/1;&A&4#7&"%#1()#?+%/+H1()#."+4,/,+,/?()=#X&")#1()#,(),)#),+,/),/."()#",/1/)()#

5&44(4,#5()#?+1("%)#)/<4/'/;+,/?()#7&"%#"4(#?+1("%#5(#7#u#K=K\=#>(#%+77&%,#(),#7%&5"/,#Q#1Ç+/5(#

5()# 1&</;/(1)#&7(4F)&"%;(#G#?(%)/&4#k=K=J#ZJKLkFKNFJ\[-#(,#C!XnÉ-#)"%#"4(#71+,('&%0(# /kMiF

bi@F0/4<bkJ=#C()#<%+73/."()#(,#,+H1()#)&4,#;%88)#+",&0+,/."(0(4,#7&"%#;(#%+77&%,#+?(;#

*b(+?(#L=#

#

#

.Q/B/(O:(<$*"*(&F&
#

C39<$"*+32(&%*&$:(+32(&-:(:A<:%(&`*"#$%"<&?a&

#

n4,%(#O"/4#JKLK#(,#58;(0H%(#JKLi-#"4#,&,+1#5(#@iJ#7%&;85"%()#52n*R#%(;,+1(#+#8,8#%8+1/)8#7+%#

1()#LL#&78%+,("%)#5+4)#i#;(4,%()=##

#

C+#7&7"1+,/&4#;&07%(4+/,#@N-ip#5(#'(00(#(,#\K-@p#523&00()-#+?(;#"4#U<(#085/+4#5(#iM#

+4)#siK#}git#

C()# 18)/&4)# %8)8."8()#+?+/(4,#"4#71")#<%+45#5/+0E,%(#0&:(4#5(#\k=N#Ñ# J\=\00#7&"%#"4(#

)"%'+;(#0&:(44(#5(#JLKJ=i#Ñ#JJ@k=N#00J=#

#

C2+4+1:)(#+4+,&0&7+,3&1&</."(#5()#18)/&4)#%(,%&"?(#d#

#

"! LJK#18)/&4)#(4#5:)71+)/(#5(#H+)#<%+5(-##

"! L\J#(4#5:)71+)/(#5(#3+",#<%+5(-##

"! LLJ#+584&;+%;/4&0()#/4,%+#0"."("A-##

"! JM#+584&;+%;/4&0()#+?(;#(4?+3/))(0(4,#)&")#0"."("A#u#LKKK#"0-##

"! JN#+584&;+%;/4&0()#+?(;#(4?+3/))(0(4,#)&")#0"."("A#{#LKKK#"0#
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"! LL#+584&;+%;/4&0(#XJ#&"#Xk#

"! LK#18)/&4)#5(#4+,"%(#4&4#+584&0+,(")(##

Z>+%;/4&0(#87/5(%0&h5(-#Xmn-#3+0+%,&0(Y[##

#

#
@(X#/($!7!-!G('(1&<')%&)4$/%!0/!#(!>*>$#(&)*+D!0/%!>'*1<0$'/%!0AJ?W!/&!0/%!#<%)*+%6!
W^U!-!W=%>#(%)/!0/!X(%!2'(0/D!W_U!-!W=%>#(%)/!0/!R($&!2'(0/D!!
NWE)S!-!N0<+*1('1)+*S/!)+&'(!S$4$/$TD!%S!-!%*$%!S$4$/$T##
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C-31:'<-%&'U[GV#
#
X&",()#1()#7%&;85"%()#58H",8()#+?(;#"4#;&",(+"#5(#5/))(;,/&4#&4,#8,8#/4;1")()#5+4)#128,"5(-#

:#;&07%/)#(4#;+)#5(#;&4?(%)/&4#(4#%8)(;,/&4#7/(;(0(+1#&"#(4#;+)#528;3(;=##

*"%#1()#@iJ#7%&;85"%()#58H",8()-#"4(#%8)(;,/&4#7+%#n*R#(A;1")/?(#+#7"#6,%(#%8+1/)8(#;3(_#@kk#

ZNk-gp[#7+,/(4,)=#

$+%0/#1()#Jk#%8)(;,/&4)#4&4#%8+1/)8()#(4#n*R#(A;1")/?(-#&4#%(,%&"?(#Li#%8)(;,/&4)#7/(;(0(+1#

(,#g#%8)(;,/&4)#3:H%/5()=#

*"%#1()#@iJ#7%&;85"%()#58H",8()#(4#n*R-#@\i#&4,#5&4;#8,8#%8+1/)8()#7+%#?&/(#(45&);&7/."(=#

^4#4&,(#i# /4,(%%"7,/&4)#5(#7%&;85"%(#7&"%# "4#8;3(;-# )(;&45+/%(0(4,#&%/(4,8()#7&"%# "4(#

7%/)(#(4#;3+%<(#;3/%"%</;+1(=#

#
C+#5"%8(#0&:(44(#5(#7%&;85"%(#8,+/,#5(#LL\=M#Ñ#Mg=L#0/4",()#)&/,#"4(#?/,())(#0&:(44(#5(#

5/))(;,/&4#5(#JJ=i#Ñ#Li=\#00Jr0/4=#

#
C2+4+1:)(#5()#;&",(+"A#",/1/)8)#7&"%#1()#7%&;85"%()#5(#5/))(;,/&4#%(,%&"?(#12")+<(#5"#R"+1c4/'(#

Z^1:07")-#X&c:&-#O+7+4[#5+4)#Jkgr@iJ#;+)#Z\L-kp[-#5"#f1")3c4/'(#Zf"9/4&4-#X&c:&-#O+7+4[#5+4)#

LLir@iJ#;+)#ZJ\-Lp[-#5(#12]:H%/5c4/'(#Zn%H(#X"H/4<(4-#a(%0+4:[#5+4)#g@rk@i#;+)#ZJL-@p[-#1(#

x+,(%# 9(,# m(),/)# Zm(),/)# *!*-# C:&4-# f%+4;([# # 5+4)# Jgr@iJ# ;+)# Zg-Mp[=#

C()#M#;+)#%(),+4,)#8,+4,#%87+%,/)#(4,%(#1(#`X#c4/'(#Z^1:07")-#X&c:&-#O+7+4[-#1(#*"0")#>",,(%#

Z*"0/")-#O+7+4[-#1(#XX#c4/'(#Z^1:07")-#X&c:&-#O+7+4[#(,#1(#]&&c#c4/'(#Z^1:07")-#X&c:&-#O+7+4[=#

#
C(# 1/."/5(# 52/49(;,/&4# ",/1/)8# 8,+/,# 5"#a1:;(%&1# 5+4)# J@Jr@iJ# ;+)# Z\J-@p[-# 5"# D&1"?(4# 5+4)#

LLMr@iJ#ZJ\-ip[-#5(#12+;/5(#3:+1"%&4/."(#5+4)#@\r@iJ#ZN-gp[#(,#5"#m+;1#5+4)#JKr@iJ#Z@-kp[=#

C()#5&448()#5(#kg#7%&;85"%()#)&4,#0+4."+4,()#7&"%#1(#1/."/5(#52/49(;,/&4#",/1/)8=#

#

E#T%1*+M&9-+21+9"$#

#
C2+4+1:)(#5()#%8)"1,+,)#(4#,(%0()#5(#%8)(;,/&4#0&4&H1&;-#GK#(,#;"%+,/?(#%(,%&"?(#d#

F! N@-Lp#Z@k\r@iJ[#5(#%8)(;,/&4)#0&4&H1&;)##

F! gk-Lp#ZkkMr@iJ[#5(#%8)(;,/&4)#GK#

*"%# 1()# 7+,/(4,)# GL-# &4# %(,%&"?(# 1()# JL# %8)(;,/&4)# 4&4# 0&4&H1&;=#

*"%#1()#7+,/(4,)#Ng#GL#0&4&H1&;#d##
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ML! )&4,#(4#1/(4#+?(;#5()#0+%<()#3&%/_&4,+1()#7&)/,/?()#"4/."(0(4,-##

LL! C8)/&4)#+?(;#0+%<()#?(%,/;+1()#7&)/,/?()#0+/)#1+,8%+1()#48<+,/?()###

\#18)/&4)#+?(;#5()#0+%<()#3&%/_&4,+1()#(,#?(%,/;+1()#4&4#)+/4()##

#

#
@(X#/($!9!-!V<%$#&(&%D!*X[/1&);!>')+1)>(#&
#

#

#

!
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F! ig-Np#ZkL@r@iJ[#5(#%8)(;,/&4)#;"%+,/?()#

$+%0/#1()#L@J#%8)(;,/&4)#4&4#;"%+,/?()-#4&")#%(,%&"?&4)#1()#LLM#7%&;85"%()#GL#

C()#%8)(;,/&4)#GK#0+/)#4&4#;"%+,/?(#)&4,#(4#1/(4#+?(;#d#

I4#(4?+3/))(0(4,#)&")#0"."("A#)"78%/("%#Q#LKKK"0#5+4)#JK#;+)#

R()#(0H&1()#1:073+,/."()#(,r&"#?+);"1+/%()#5+4)#\#;+)#

R"#H"55/4<#5+4)#k#;+)#

I4#'+/H1(#5(<%8#5(#5/''8%(4;/+,/&4#5+4)#k#;+)#

#

#

I3)9$+1"*+32(&&

#
LK-#kp#Z@Mr@iJ[#5()#7+,/(4,)#&4,#7%8)(4,8#"4(#;&071/;+,/&4#1/8(#Q#1+#7%&;85"%(=#

#
\-ip#ZJir@iJ[#5()#7%&;85"%()#)(#)&4,#;&071/."8()#52"4(#7(%'&%+,/&4=##

I4(# 7(%'&%+,/&4# 7(%# <(),(-# 1/8(# Q# "4(# ,"0("%# +?(;# (4?+3/))(0(4,# 7%&'&45# 0+1# 8?+1"8(#

/4/,/+1(0(4,#Z),+5(#X@[#+#8,8#%8)8."8#7+%#?&/(#;3/%"%</;+1(#1&%)#5(#1+#060(#+4(),38)/(=#

C()#+",%()#;+)#5(#7(%'&%+,/&4#&4,#,&")#8,8#7%/)#(4#;3+%<(#7+%#?&/(#(45&);&7/."(#Z'(%0(,"%(#

7+%#;1/7)[#(,#085/;+1(#5+4)#1()#)"/,()#5"#<(),(#Z+4,+1</."()-#+4,/H/&,/."()[=#

!";"4(#;3/%"%</(#)(;&45+/%(#42+#8,8#48;())+/%(#7&"%#1+#7%/)(#(4#;3+%<(#52"4(#7(%'&%+,/&4=#

#
#

\p#ZJkr@iJ[#5()#7%&;85"%()#)(#)&4,#;&071/."8()#52"4(#380&%%+</(#7&),#7%&;85"%(#,&",()#

,%+/,8()#7+%#?&/(#(45&);&7/."(=#

!";"4#;+)#5(#58;E)#Q#1+#)"/,(#52"4(#7%&;85"%(#42(),#Q#)/<4+1(%=#
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#
@(X#/($!C!-!G*S>('()%*+!/+&'/!#/%!>'*1<0$'/%!(B/1!/&!%(+%!1*S>#)1(&)*+#

#

*/#12&4#;&07+%(#1()#<%&"7()#)+4)#;&071/;+,/&4#(,#+?(;#;&071/;+,/&4)#Z,+H1(+"#k[#&4#4&,(#"4(#

5/''8%(4;(#)/<4/'/;+,/?(#(4#,(%0()#5(#d#

# F#R"%8(#5(#7%&;85"%(#
# F#X+/11(#5(#18)/&4#
# F#X+"A#5(#%8)(;,/&4#0&4&H1&;#
# F#n*R#(A;1")/?(#
# F#R"%8(#523&)7/,+1/)+,/&4#
#
#
V322:%(&'%&(<+K+&%*&1P+-<-;+%&(%132'"+-%#
#

R"%+4,#1(#)"/?/-#gr@iJ#ZL-\p[#7+,/(4,)#&4,#7%8)(4,8#"4(#%8;/5/?(#1&;+1(=#

k#7+,/(4,)#+:+4,#H848'/;/8)#52"4(#%8)(;,/&4#7/(;(0(+1-##

J#+7%E)#"4(#n*R#0&4&H1&;#+?(;#0+%<(#3&%/_&4,+1(#7&)/,/?(#(,##

J#7+,/(4,)#+7%E)#%8)(;,/&4#0&4&H1&;#GK=#

C+#%8+1/)+,/&4#52"4(#%8)(;,/&4#7/(;(0(+1#&"#52"4(#n*R#4&4#(A;1")/?(#8,+/,#'&%,(0(4,#+))&;/8(#

Q#"4#%/)."(#5(#%8;/5/?(#1&;+1(-#7+%#;&4,%(#1+#7%8)(4;(#52"4(#0+%<(#3&%/_&4,+1(#7&)/,/?(#5+4)#1(#

;+)# 52"4(# n*R# (A;1")/?(# 0&4&H1&;# 428,+/,# 7+)# +))&;/8(# Q# "4# %/)."(# 5(# %8;/5/?(# 1&;+1(##

Z,+H1(+"#i[=#

X&",()#1()#%8;/5/?()#1&;+1()#&4,#7"#6,%(#,%+/,8()#7+%#?&/(#(45&);&7/."(##

#



D$3$86%!"BEFGHI!_!*+,-%!5`%R%3=6=%!_!G#6[%3-6;$!5%!B681N%-!_!&'()! a&!
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#
@(X#/($!F!-!G*S>('()%*+!/+&'/!#/!2'*$>/!'<1)0)B/!#*1(#/!/&!(X%/+1/!0/!'<1)0)B/#

#

I4(#;3/%"%</(#)(;&45+/%(#+#("#1/("#;3(_#k@r@iJ#Zg-kp[#5()#7+,/(4,)##

F#Jgrk@#ZgN-@p[#+7%E)#+4+1:)(#+4+,&0&7+,3&1&</."(#+?(;#'+;,("%)#5(#%/)."(#52/4?+)/&4#

<+4<1/&44+/%(#

F#irk@#ZLg-ip[#7&"%#8;3(;#5(#7%&;85"%(-#5&4,#"4#;+)#5(#;3/%"%</(#5+4)#1(#060(#,(07)#

&78%+,&/%(#8?&."8#7%8;85(00(4,=#

F#Lrk@#ZJ-Np[#5+4)#1(#;+5%(#52"4(#G>]#+?(;#5:)71+)/(#8,(45"(#1&%)#5"#)"/?/##

#

!";"4(#;3/%"%</(#)(;&45+/%(#Q#"4(#;&071/;+,/&4#42(),#Q#)/<4+1(%=#

I4#(4?+3/))(0(4,#<+4<1/&44+/%(#+#8,8#%(,%&"?8#;3(_#JK-\#p#Zgrk@[#5()#7+,/(4,)#&78%8)=#

#

#

#

#

#

#

#

#

#

#



D$3$86%!"BEFGHI!_!*+,-%!5`%R%3=6=%!_!G#6[%3-6;$!5%!B681N%-!_!&'()! aJ!
B6=%#=%!MM!EHX.MX.O!JT'!

@"1*%<-(&"((31+:(&b&<2%&-:(%1*+32&Z32&O6&

&

I4(#5"%8(#5(#7%&;85"%(#71")#1&4<"(#ZL\K#04#?)#gi#04-#7uK-KKKL[-#"4(#?/,())(#5(#5/))(;,/&4#

0&/4)# %+7/5(# ZLk#?)#LN#00Jr0/4-#7#Ö# K-KKK@[-#"4# ,+"A#71")#81(?8#5(# )+/<4(0(4,# ZM-Mp#?)#

k-\\p-#7#Ö#K-KJM[#(,#"4(#%8)(;,/&4#4&4#(A;1")/?(0(4,#(4#n*R#ZMk-K\p#?)#NN-Lp-#7uK-KKKL[#

8,+/(4,#+))&;/8)#Q#"4(#%8)(;,/&4#4&4#GK=#

n4#;+)#5(#%8)(;,/&4#GK-#1+#5"%8(#523&)7/,+1/)+,/&4#(),#71")#;&"%,(#Zk#sJ#}@t#?)#J#sJ#}kt-#7#Ö#K-KLN[##

C(#,+"A#5(#%8;/5/?(#1&;+1(#8,+/,#8<+1(0(4,#),+,/),/."(0(4,#71")#81(?8#5+4)#1(#<%&"7(#4&4#GK#

Z@-Kkp#?)#K-\Np-#7#Ö#K-KLg[#

#

#

#
U'(>R)4$/!Q!-!G*S>('()%*+!0/%!2'*$>/!VK!/&!+*+!VK!

!

!

!



D$3$86%!"BEFGHI!_!*+,-%!5`%R%3=6=%!_!G#6[%3-6;$!5%!B681N%-!_!&'()! aC!
B6=%#=%!MM!EHX.MX.O!JT'!

n4#+4+1:)(#"4/?+%/8(-#1+#7%8)(4;(#52"4(#;&071/;+,/&4-#52"4(#380&%%+</(#7&),#7%&;85"%(-#1(#

)(A(#'80/4/4#(,#1(#;(4,%(#L#)&4,#5()#'+;,("%)#5(#%/)."(#)/<4/'/;+,/')#5(#%8)(;,/&4#4&4#GK#,+45/)#

."(#1+#%8+1/)+,/&4#52"4(#n*R#(A;1")/?(#(),#"4#'+;,("%#7%85/;,/'#'&%,#52"4(#%8)(;,/&4#GK=##`4,8<%8#

5+4)# "4# 0&5E1(# 0"1,/?+%/8# )("1)# 1(# )(A(# (,# 1(# ;(4,%(# L# %(),(4,# 5()# '+;,("%)# 5(# %/)."(# 5(#

%8)(;,/&4# 4&4# GK-# 1+# %8+1/)+,/&4# 52"4(# n*R# (A;1")/?(# %(),+4,# "4# '+;,("%# 7%85/;,/'# '&%,# 5(#

%8)(;,/&4#GK=#

#

#
@(X#/($!L!-!N+(#=%/!$+)B(')</!/&!S$#&)B(')</!0/%!;(1&/$'%!0/!')%4$/!0/!'<%/1&)*+!VK!

!

#

#

#

#

#

#

#

#

#

#

#

&



D$3$86%!"BEFGHI!_!*+,-%!5`%R%3=6=%!_!G#6[%3-6;$!5%!B681N%-!_!&'()! ag!
B6=%#=%!MM!EHX.MX.O!JT'!

@"1*%<-(&"((31+:(&b&<2%&-:(%1*+32&232&[GV&%W1$<(+K%&

&

*"%#12(4)(0H1(#5()#7%&;85"%()#(45&);&7/."()-#@kk#&4,#8,8#%8+1/)8()#(A;1")/?(0(4,#(4#n*R#(,#

Jk# &4,# 8,8# ;&4?(%,/()# (4# %8)(;,/&4# 7/(;(0(+1# &"# 3:H%/5(-# ;(# ."/# 7(%0(,# 5(# %8+1/)(%# "4(#

;&07+%+/)&4#(4,%(#1(#<%&"7(#V#n*R#(A;1")/?(#W#(,#1(#<%&"7(#V#n*R#4&4#(A;1")/?(#W=#

R+4)#1(#<%&"7(#n*R#(A;1")/?(#&4#%(,%&"?(#5()#18)/&4)#71")#8,(45"()#ZL@KK00J#?)#N@K00J#

7ÖK-KLi[-#"4(#?/,())(#5(#%8)(;,/&4#71")#%+7/5(#ZLM#00Jr0/4#?)#@-@#00Jr0/4-#7ÖK-KKM[-#"4#

0(/11("%# ,+"A# 5(# %8)(;,/&4# 0&4&H1&;# ZNN-kp# ?)# Lg-Jp-# 7uK-KKKL[-# GK# Zgg-kp# ?)# Lk-K@p-#

7uK-KKKL[-# "4#0(/11("%# ,+"A# 5(# %8)(;,/&4# ;"%+,/?(# ZgL-Mp# ?)# Lk-K@p-# 7uK-KKKL[# (,# "4# 71")#

'+/H1(#,+"A#5(#%8;/5/?(#1&;+1(#."(1#."(#)&/,#1(#),+,",#5(#1+#0+%<(#3&%/_&4,+1(=#ZK-Np#?)#Lkp-#

7ÖK-KK@[=#

#

!
U'(>R)4$/!7!-!G*S>('()%*+!0/%!>'*1<0$'/%!%/#*+!#/$'!'<(#)%(&)*+!/T1#$%)B/S/+&!/+!J?W!*$!+*+#
#

&

&

&

&



D$3$86%!"BEFGHI!_!*+,-%!5`%R%3=6=%!_!G#6[%3-6;$!5%!B681N%-!_!&'()! ak!
B6=%#=%!MM!EHX.MX.O!JT'!

8K"$<"*+32&'%&$U%MM%*&'%&$U"99-%2*+((";%&&

&

C()#%8)"1,+,)#5()#@K#7%(0/E%()#n*R#5()#i#;(4,%()#&4,#8,8#;&07+%8()#+?(;#1()#)"/?+4,()#7&"%#

0()"%(%#12/07+;,#5(#12(A78%/(4;(#)"%#1()#%8)"1,+,)=#

!7%E)#@K#n*R-#1()#5"%8()#5(#7%&;85"%()#)&4,#71")#;&"%,()#ZgK#0/4#?)#LJK04-#7uK-KKKL[-#1+##

?/,())(#(),#)"78%/("%(#ZJL00Jr0/4#?)#L@00Jr0/4-#7uK-KKKL[-#1(#,+"A#5(#)+/<4(0(4,#(),#71")#

'+/H1(#ZJ-MNp#?)#g-Jgp-#7uK-Kk@#

C()#%8)"1,+,)#(4#,(%0()#5(#7(%'&%+,/&4#Zi-MJp#?)#@-\\p-#7#Ö#K-kJ[-#5(#%8)(;,/&4#GK#ZgK-@\p#?)#

gi-L\p-# 7# Ö# K-Lg[# (,# 5(# %8)(;,/&4# ;"%+,/?(# Zi\-@\p# ?)# gL-Lkp-# 7# Ö# K-LN[# %(,%&"?(4,# "4(#

+081/&%+,/&4#4&4#)/<4/'/;+,/?(#5()#7(%'&%0+4;()=#

#

#

#
U'(>R)4$/!9!-!G*S>('()%*+!0/%!B)&/%%/%!/&!0/%!0$'</%!0/!>'*1<0$'/!%/#*+!#A/T><')/+1/#
#



D$3$86%!"BEFGHI!_!*+,-%!5`%R%3=6=%!_!G#6[%3-6;$!5%!B681N%-!_!&'()! aa!
B6=%#=%!MM!EHX.MX.O!JT'!

#
U'(>R)4$/! C!-! G*S>('()%*+! 0/%! '<%$#&(&%! &/1R+)4$/%! /&! 1*S>#)1(&)*+%!!

!!!!!!!!!!!!!%/#*+!#A/T><')/+1/!
!
!

8K"$<"*+32&'%&$U%MM%*&1%2*-%&

&

I4(#;&07+%+/)&4#5()#i#;(4,%()#5(#128,"5(#+#8,8#%8+1/)8#7&"%#;&07+%(%#1()#%8)"1,+,)=#

^4#4&,(#5()#?+%/+,/&4)#/07&%,+4,()#5()#5"%8()#085/+4()#5(#7%&;85"%()#+11+4,#5(#iK#0/4",()#

7&"%# 1(# ;(4,%(# 1(#71")# %+7/5(#Q#LNK#7&"%# 1(#71")# 1(4,# Z7uK=KKKL[-#8."/?+1(4,#Q#5()#?/,())()#

085/+4()#5(#5/))(;,/&4#+11+4,#5(#g=g#00Jr0/4#Q#kK#00Jr0/4#Z7uK=KKKL[-#7&"%#1(#;(4,%(#1(#

71")#%+7/5(=#

C()#,+"A#5(#%8)(;,/&4#0&4&H1&;-#GK#(,#;"%+,/?(#7%8)(4,(4,#8<+1(0(4,#"4(#<%+45(#?+%/+H/1/,8#

/4,(%#;(4,%(=#

C()# ,+"A# 5(# %8)(;,/&4#P&4&H1&;-# GK# (,# ;"%+,/?(#?+%/(4,# %()7(;,/?(0(4,# 5(# MM=kp# Q# Ni=Mp#

Z7ÖK=LM[-#5(#\k=Jp#Q#Mg=Mp#Z7ÖK=KKKL[-#(,#5(#\K=ip#Q#MK=@p#Z7ÖK=KKK@[#)(1&4#1()#;(4,%()=#

`1#42:#+#7+)#5(#5/''8%(4;(#)/<4/'/;+,/?(#5(#%8;/5/?(#1&;+1(#0+1<%8#"4(#,(45+4;(#;&%%818(#+"A#

%8)"1,+,)#5(#%8)(;,/&4#Z0/4/0"0#Q#Kp-#0+A/0"0#Q#\=Lp-#7#Ö#K=LL[#



D$3$86%!"BEFGHI!_!*+,-%!5`%R%3=6=%!_!G#6[%3-6;$!5%!B681N%-!_!&'()! a)!
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#
#

#
U'(>R)4$/!F!-!G*S>('()%*+!0/%!B)&/%%/%!/&!0$'</!0/!>'*1<0$'/!%/#*+!#/!1/+&'/!

#

#
U'(>R)4$/!L!-!G*S>('()%*+!0/%!'<%$#&(&%!*+1*#*2)4$/!%/#*+!#/!1/+&'/!
!



D$3$86%!"BEFGHI!_!*+,-%!5`%R%3=6=%!_!G#6[%3-6;$!5%!B681N%-!_!&'()! aK!
B6=%#=%!MM!EHX.MX.O!JT'!

!;"9"!V+(1<((+32#
&

m&,%(# 8,"5(# (),# 1+# 71")# /07&%,+4,(# )8%/(# 5(# 5/))(;,/&4# %(;,+1(# %+77&%,8(# 5+4)# 1(# 0&45(#

&;;/5(4,+1=#

#

C()#%8)"1,+,)#(4#,(%0()#5(#%8)(;,/&4#0&4&H1&;#(,#GK#)&4,#Q#1+#3+",("%#5()#%8)"1,+,)#7"H1/8)#

7+%#1()#8."/7()#9+7&4+/)()#(,#0(/11("%()#."(#1()#7%(0/E%()#)8%/()#("%&78(44()=#>()#%8)"1,+,)#

/11"),%(4,#1()#7%&<%E)#5(#1+#5/))(;,/&4#(4#f%+4;(#+7%E)#1()#7%(0/E%()#8,"5()#."/#&H,(4+/(4,#5()#

,+"A#5(#0&4&H1&;#(4,%(#i@Fii-gp#(,#GK#(4,%(#\kFiL-L#p#s\M-\Nt=#

#

C2(4,%+/4(0(4,#)"%#0&5E1(#+4/0+1-#1()#7%&<%E)#5"#0+,8%/(1#5(#5/))(;,/&4-#1(#58?(1&77(0(4,#

5(#),%+,8</(#5(#5/))(;,/&4#siMzgK-gJt#(,#5(#;(4,%()#(A7(%,)#0&/4)#4&0H%("A#0+/)#+?(;#5()#

4/?(+"A#5(#%(;%",(0(4,#)"78%/("%)#)&4,#+",+4,#5(#%+/)&4#(A71/."+4,#1(#7%&<%E)#0+%."+4,#5()#

%8)"1,+,)=#

C2+081/&%+,/&4#5()#%8)"1,+,)#;+%;/4&1&</."()#(),#+118(#5(#7+/%#+?(;#1+#5/0/4",/&4#5"#,+"A#5(#

;&071/;+,/&4)# (,# 5(# 1("%)# ;&4)8."(4;()=# n4# (''(,-# 5+4)# 1+# 7%(0/E%(# )8%/(# f%+4e+/)(# 52n*R#

%(;,+1(-#1(#,+"A#5(#7(%'&%+,/&4#8,+/,#5(#LMp#(,#1(#,+"A#52380&%%+</(#5(#Lkp#5&4,#J#7+,/(4,)#

+:+4,#48;())/,8#"4(#380&),+)(#;3/%"%</;+1(#s\M-\Nt=##

#

R+4)#4&,%(#8,"5(-#1+#7%8)(4;(#52"4(#;&071/;+,/&4#8,+/,#1/8(#Q#"4(#5"%8(#5(#7%&;85"%(#71")#

1&4<"(-#"4(#,+/11(#5(# 18)/&4#71")# 1+%<(#(,#"4(#5"%8(#523&)7/,+1/)+,/&4#71")# 1&4<"(=#X&")#;()#

'+;,("%)#&4,#589Q#8,8#/5(4,/'/8)#5+4)#5()#8,"5()#9+7&4+/)()=#

#

m&)#%8)"1,+,)#,80&/<4(4,#5(#12/07&%,+4;(#52"4(#%8)(;,/&4#0&4&H1&;#(4#n*R#(A;1")/?(#7&"%#

8?/,(%#1+#%8;/5/?(=#I4(#,(;34/."(#0/A,(#7+%#7/(;(F0(+1#&"#060(#3:H%/5(#(),#+))&;/8(#5+4)#

4&,%(#8,"5(#Q#"4#,+"A#5(# %8;/5/?(#7%&;3(#5(#;(1"/#7"H1/8#5+4)# 1()#)8%/()#5(#0";&)(;,&0/(#

7/(;(F0(+1# s@J-\\t# (,# 4(# 9"),/'(# 7+)# 12/4?(),/))(0(4,# (4# ,(07)-# (4# 0+,8%/(1# (,# (4# %/)."(#

)"78%/("%#5(#;&071/;+,/&4)#5()#08,3&5()#3:H%/5()=#

C()# n*R# 4&4# (A;1")/?()# 8,+/(4,# +))&;/8()# Q# 5()# 18)/&4)# 71")# 7(,/,()-# "4# 71")# 3+",# ,+"A# 5(#

;&071/;+,/&4)-#"4(#?/,())(#5(#%8)(;,/&4#71")#H+))(=#`1#(),#7%&H+H1(#."(#1()#18)/&4)#42+:+4,#7"#

H848'/;/(%# 52"4(# n*R# (A;1")/?(# 8,+/(4,# 5()# 18)/&4)# 71")# 5/''/;/1()# ,(;34/."(0(4,# Z'/H%&)(-#

0+;%&4&5"1(-# )/<4(#5(# %8,%+;,/&4-#7%8)(4;(#5(#71/)[-# ;(7(45+4,# ;()#5&448()#428,+/(4,#7+)#



D$3$86%!"BEFGHI!_!*+,-%!5`%R%3=6=%!_!G#6[%3-6;$!5%!B681N%-!_!&'()! )'!
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+4+1:)+H1()#Q#7&),(%/&%/=#X&",('&/)-#12+4+1:)(#/45/?/5"(1#5()#Jk#;+)#Z+44(A(#L[#528;3(;#+''/;3(#

5()#'+;,("%)#589Q#/5(4,/'/8)#;&00(#;&071/."+4,#1()#7%&;85"%()#52n*R#sgk-g@t#Z%8;/5/?(#7&),#

;3/%"%</(-#7&),#0";&)(;,&0/(-#G>][=#Z!44(A(#L[#

#

C+#7%8)(4;(#52"4(#0+%<(#3&%/_&4,+1(#7&)/,/?(#(4#5:)71+)/(#42+#7+)#52/07+;,#)"%#1+#%8;/5/?(#5E)#

1&%)#."(#1+#%8)(;,/&4#+#8,8#0&4&H1&;#(4#5/))(;,/&4#(A;1")/?(=#n''(;,/?(0(4,-#1()#(45&);&7()#

5(#5(%4/E%(#<848%+,/&4#7(%0(,,(4,#5(#)2+))"%(%#(45&);&7/."(0(4,#5()#0+%<()#1+,8%+1()#5(#

'+e&4# 7%8;/)(# (,# 1+# 71"7+%,# 5()#0+%<()# 3&%/_&4,+1()# 7&)/,/?()# )&4,# 1/8()# Q# "4# ;&4,+;,# +?(;#

12+%,('+;,#5(#;&+<"1+,/&4#5j#Q# 1+# %8,%+;,/&4# 5(# 1+#7/E;(#+7%E)# %8)(;,/&4-# )+4)# /07+;,# )"%# 1+#

%8;/5/?(#sg\t=#

#

m&,%(# 8,"5(# ;&4'/%0(# 8<+1(0(4,# 1()# %8)"1,+,)# 5()# 8,"5()# 0"1,/;(4,%/."()# 9+7&4+/)()# sgit#

%(1+,/?(# +"# ;+%+;,E%(# V#&78%+,("%# 587(45+4,#W# 5(# 1+# ,(;34/."(-# 7"/)."2"4# ;(4,%(# +# 5()#

%8)"1,+,)#/4'(%/("%)#(4#,(%0()#5(#%8)(;,/&4#GK=#

#

m&)#%8)"1,+,)#)&4,#%(4'&%;8)#7+%#1(#;+%+;,E%(#0"1,/;(4,%/."(#5(#)&4#5()/<4#+?(;#i#;(4,%()#(,#

LL# &78%+,("%)=# O")."2Q# 7%8)(4,-# 1()# 8,"5()# &;;/5(4,+1()# 4(# %+77&%,+/(4,# ."(# 5()# %8)"1,+,)#

0&4&;(4,%/."()#52&78%+,("%)#"4/."()#+:+4,#H848'/;/8)#52"4(#'&%0+,/&4#/45/?/5"(11(#+"7%E)#

52&78%+,("%)#9+7&4+/)#sggt=#R+4)#4&,%(#8,"5(-#)("1)#k#&78%+,("%)#)"%#1()#LL#&4,#H848'/;/8#52"4(#

'&%0+,/&4#+"7%E)#52(A7(%,)#9+7&4+/)-#1()#+",%()#+:+4,#8,8#'&%08)#Q#7+%,/%#5(#0&5E1(#+4/0+1#

+"7%E)#52(A7(%,)#'%+4e+/)#&"#("%&78(4)=#R(#71")-#+";"4(#+",%(#8,"5(#5(#5/))(;,/&4#;&1&%(;,+1(#

7"H1/8(#4(#%+77&%,+/,#52+"))/#?+),()#18)/&4)#+1&%)#060(#."(#1(#%/)."(#5(#;&071/;+,/&4)#(,#5(#

%8;/5/?(#(),#5/%(;,(0(4,#1/8#Q#1+#,+/11(#5(#1+#18)/&4#sgit=#

#

C2+4+1:)(#5(#1+#;&"%H(#52+77%(4,/))+<(#(),#8<+1(0(4,#/4,8%())+4,(=#R+4)#5()#;(4,%()#'&%08)#

(,# (4,%+/48)-# ;(11(F;/# 42/4'1"(# 7+)# )"%# 1()# %8)"1,+,)# &4;&1&</."()# 0+/)# 5/0/4"(# 1(# ,+"A# 5(#

;&071/;+,/&4)#(,#+"<0(4,(#1+#?/,())(#5(#7%&;85"%(=#C+#5/0/4",/&4#5()#5"%8()#5(#7%&;85"%(#

7+%#12+"<0(4,+,/&4#5()#?/,())()#5(#%8)(;,/&4#(),#"4#7&/4,#/07&%,+4,#7&"%#1(#58?(1&77(0(4,#

5(#;(,,(#,(;34/."(=#

m&)#%8)"1,+,)#;&4'/%0(4,#."(#1+#5/))(;,/&4#)&")#0"."(")(#%(;,+1(#7(",#6,%(#%8+1/)8(#+?(;#1+#
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Lg# G("0c(4)#!-# G&45+<3# nO!-# S+cc(%# >P-#x/4c(4)# S-#P+);1((#!!P-# *+45"1(+4"# *=# $&),F
>&1&4&);&7:# >&071/;+,/&4)d# !# *:),(0+,/;# G(?/(b-# X/0(# X%(45)-# +45# P(,+F!4+1:)/)# &'#
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ik# f(%1/,);3#P-#P&))#!-#]+))+4#>-#S3+45+%/#$-#R"0&4;(+"#OFP-#$+)7+,/)#a-#O&?(%#G-#C+4<4(%#>-#
S%&4_b+(%#P-#m+1+4c/11/#w-#f&;c(4)#$-#]+__+4#G-#a%+14(c#`-#a);3b+4,1(%#P-#x+150+44#n-#
O();3(c#$-#$(4_#R-#](%()H+;3#R-#P&&4)#C-# C(00(%)#!-#$+%+)c(?+#w-#$&31# O-#$&4;3&4# X-#
G(<"1+#O-#G(7/;/#!-#G",,(%#P-#S"%<())#m-#S&"%c(#P=#>&1&%(;,+1#7&1:7(;,&0:#+45#(45&);&7/;#
0";&)+1#%()(;,/&4#ZnPG[d#n"%&7(+4#*&;/(,:#&'#a+),%&/4,(),/4+1#n45&);&7:#Zn*an[#>1/4/;+1#
a"/5(1/4(=#n45&);&7:#JKLg}#@Nd#JgKzJNg#

i@# X+4+c+#*-#w+)3/5+#]-#*+/,&#q-#q+3+</#m-#q+0+4&#]-#*+/,&#*-#]/)+H(#X-#q+&#X-#x+,+4+H(#P-#
q&)3/5+#P-#w"5&#*-#X)"%",+#^-#*"</3+%+#w-#x+,+4+H(#X-#*+/,&3#q-#`<+%+)3/#P-#X&:&4+<+#X-#
!9/&c+#q-#`;3/4&)(#P-#P+,)"/#X-#*"</,+#!-#*"<+4&#w-#f"9/0&,&#w-#X+9/%/#]=#Oan*#<"/5(1/4()#'&%#
;&1&%(;,+1# (45&);&7/;# )"H0";&)+1# 5/))(;,/&4r(45&);&7/;#0";&)+1# %()(;,/&4=#R/<# n45&);#
^''#O#O74#a+),%&(4,(%&1#n45&);#*&;#JKL\}#Jgd#@Lgz@k@#

i\# $/0(4,(1Fm"4()#$-#R/4/)FG/H(/%&#P-#$&4;3&4#X-#G(7/;/#!-#D/(,3#P-#R(#>(<1/(#!-#!0+,&#!-#
S(%%#f-#S3+45+%/#$-#S/+1(c#!-#>&4/&#P-#]+%/4<)0+#O-#C+4<4(%#>-#P(/)4(%#*-#P())0+44#]-#
P&%/4&#P-#m("3+")#]-#$/())(?+"A#]-#G"<<(#P-#*+"45(%)#S$-#G&H+)_c/(b/;_#P-#*((b+15#*-#
w+)3/4# *-# R"0&4;(+"# OFP-# ]+))+4# >-# R(7%(_# $]=# n45&);&7/;# )"H0";&)+1# 5/))(;,/&4d#
n"%&7(+4# *&;/(,:# &'#a+),%&/4,(),/4+1# n45&);&7:# Zn*an[#a"/5(1/4(=# n45&);&7:# JKL\}# @gd#
MJNzM\@#

ii# R(7%(_# $]-# S(%<0+4# OO-# P(/)4(%# *-# $&4;3&4# X-# G(7/;/# !-# R/4/)FG/H(/%&# P-# ]+%/4<)0+# O=#
>"%%(4,# 7%+;,/;(# b/,3# (45&);&7/;# )"H0";&)+1# 5/))(;,/&4# /4# n"%&7(d# 7&)/,/&4# ),+,(0(4,#
'%&0#+#7+4(1#&'#(A7(%,)=#n45&);&7:#JKLK}#@Jd#M\kzM\M#

ig# $/&;3(#P-#C87/11/(_#D-#>/&;ã%1+4#P-#G/?&%:#O-#P/+<1/+#>-#](%?/("#D-#$&4;(,#a-#D+1(,,(#$FO-#*+"%/4#
OF>-#$&4;3&4#X=#n45&);&7/;#)"H0";&)+1#5/))(;,/&4#b/,3#,3(#m(),/)å#9(,#/49(;,&%#):),(0#b/,3#
+#H/'"4;,/&4+1#;+,3(,(%d#'/%),#7%&)7(;,/?(#;1/4/;+1#,%/+1#Zm>Xd#JKLJF!KKJgJF@L[=#*"%<#n45&);#
JKLi}#kKd#\L@Kz\L@i#

iM# *+c+0&,&# ]-# ]+:+)3/# q-#P/"%+# q-# *3/4&_+c/# *-# X+c+3+)3/# ]-# f"c"5+# ]-# ^c+5+# P-# `4&# q-#
X+c(_+b+# X-# *"4+5+# w-# C('&%# !w-# q+0+0&,&# ]=# $&;c(,F;%(+,/&4# 0(,3&5# '+;/1/,+,()#
(45&);&7/;#)"H0";&)+1#5/))(;,/&4#&'#;&1&%(;,+1# 1+,(%+11:#)7%(+5/4<#,"0&%)-#4&4F<%+4"1+%#
,:7(=#n45&);#`4,#^7(4#JKLg}#\d#nLJkznLJN#

iN# $/&;3(#P-#G/?&%:#O-#C87/11/(_#D-#*+"%/4#OF>-#$&4;3&4#X-#O+;."()#O=#X"44(1F+45FH%/5<(#),%+,(<:#
'&%#%(;,+1#(45&);&7/;#)"H0";&)+1#5/))(;,/&4d#,/7)#,&#+11&b#),%&4<#;&"4,(%,%+;,/&4#b/,3&",#
;1/7#+45#1/4(=#n45&);&7:#JKLg}#@Nd#nLJkznLJ@#
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gK# O+;."()# O-# >3+%/))&"A# !-# C(<%&)# G-# X+/11("%# !-# G/?&%:# O-# !1H&"/)# O-# $/&;3(# P=# R&"H1(F;1/7#
;&"4,(%F,%+;,/&4#")/4<#+#%"HH(%#H+45#/)#+#")('"1#+45#+5+7,/?(#,&&1#'&%#;&1&4/;#(45&);&7/;#
)"H0";&)+1#5/))(;,/&4=#n45&);&7:#JKLM}#\Kd#LgNzLML#

gL# q+0+)+c/#q-# X+c(";3/#q-#I(5&#m-#w+,&#P-#]+0+5+#w-#X&4+/#q-#P+,)""%+#m-#w+4()+c+#X-#
!c+)+c+# X-# ]+4+&c+# m-# ]/<+)3/4&# w-# `)3/3+%+# G-# `/)3/# ]=# f(+)/H/1/,:# &'# */071(# X%+;,/&4#
X(;34/."(#'&%#G(;,+1#n45&);&7/;#*"H0";&)+1#R/))(;,/&4=#R/<#R/)#*;/#JKLi}#iLd#JLJgzJLkL#

gJ# C"7"# !-# O+;."()# O-# G/?&%:# O-# G&),+/4# f-# $&4,(,,(# f-# $&4;3&4# X-# $/&;3(# P=# n45&);&7/;#
)"H0";&)+1#5/))(;,/&4#b/,3#,%/+4<"1+,(5#,%+;,/&4#b/,3#;1/7#+45#%"HH(%#H+45d#,3(#áb+11(,à#
),%+,(<:=#n45&);&7:#JKLM}#

gk# *"_"c/#m-#X&:&4+<+#X-#n+),#On=#n45&);&7/;#)"H0";&)+1#5/))(;,/&4#&'#;&1/,/)F%(1+,(5#5:)71+)/+=#
n45&);&7:#JKLg}#@Nd#LJkgzLJ@J#

g@# ]&%/# w-# I%+&c+# X-# ]+%+5+# w-# ]/<+)3/# G-# w+b+3+%+# q-# ^c+5+# ]-# G+0H(%+4# ]-# q+3+</# m-#
q+0+0&,&#w=#$%(5/;,/?(#'+;,&%)#'&%#,(;34/;+11:#5/''/;"1,#(45&);&7/;#)"H0";&)+1#5/))(;,/&4#
/4#,3(#;&1&%(;,"0=#n45&);&7:#JKL@}#@id#MiJzMgK#

g\# C((#*-#w/0#O-#*&3#O*-#S+(#O-#]b+4<#*x-#$+%c#*]-#q(#SR-#S:(&4#OF*-#P:"4<#*FO-#q+4<#*Fw-#q+4<#
RF]=#G(;"%%(4;(#%+,(#&'#1+,(%+1#0+%</4F7&)/,/?(#;+)()#+',(%#(4#H1&;#(45&);&7/;#)"H0";&)+1#
5/))(;,/&4#&'#;&1&%(;,+1#4(&71+)/+=#JKLM}#LzN#

gi# *+/,&#q-#I%+&c+#X-#q+0+<";3/#q-#]&,,+#w-#*+c+0&,&#m-#`c(0+,)"#]-#f"c"_+b+#P-#w&H+:+)3/#
m-#m+)"# O-#P/;3/5+#X-#q&)3/5+#*-# `c(3+%+#]-#^,+c(#q-#m+c+9/0+#X-#P+,)"5+#X-# *+/,&#R=#!#
7%&)7(;,/?(-#0"1,/;(4,(%#),"5:#&'#LLLL#;&1&%(;,+1#(45&);&7/;#)"H0";&)+1#5/))(;,/&4)#Zb/,3#
?/5(&[=#a+),%&/4,(),#n45&);#JKLK}#gJd#LJLgzLJJ\#

gg# *+"(%#P-#]/15(4H%+45#G-#^:+0+#X-#*/5&#S-#q+3+</#m-#R"0&"1/4#f=#n45&);&7/;#)"H0";&)+1#
5/))(;,/&4#'&%#'1+,#&%#)())/1(#;&1&%(;,+1#4(&71+)/+#{çJKç00d#!#n"%&7(+4#)/4<1(F;(4,(%#)(%/()#
&'#LMJ#;+)()=#n45&);#`4,#^7(4#JKLi}#K@d#nMN\znNKK#

gM# O"4<#q-#C((#O-#>3&#Oq-#w/0#qR-#$+%c#>a-#w/0#Px-#w/0#wO-#w/0#*x=#>&07+%/)&4#&'#(''/;+;:#+45#
)+'(,:#H(,b((4#(45&);&7/;#)"H0";&)+1#5/))(;,/&4#+45#,%+4)+4+1#(45&);&7/;#0/;%&)"%<(%:#
'&%#,3(#,%(+,0(4,#&'#%(;,+1#,"0&%=#*+"5/#O#a+),%&(4,(%&1#^''#O#*+"5/#a+),%&(4,(%&1#!))&;#
JKLM}#J@d#LL\zLJL#

gN# ]/,_1(%#P]-#](/4,_#!=#s*/4<1(#>(4,%(#*,"5:d#G()"1,)#&'#X%+4)+4+1#n45&);&7/;#P/;%&)"%<(%:#&'#
G(;,+1#X"0&%)#)/4;(#JKKk#?)=#G()"1,)#&'#n45&);&7/;#*"H0";&)+1#R/))(;,/&4#G(7&%,(5#/4#,3(#
C/,(%+,"%(t=#Ü(4,%+1H1#>3/%#JKL\}#L@Kd#i@\zi\K#

MK# $+%c#*I-#P/4#qx-#*3/4#OI-#>3&/#O]-#w/0#qF]-#w/0#OO-#>3&#qS-#w/0#]>-#q"4#*]-#C((#xq-#>3"4#
]Fw-#>3+4<#Rw=#n45&);&7/;#)"H0";&)+1#5/))(;,/&4#&%#,%+4)+4+1#(45&);&7/;#0/;%&)"%<(%:#'&%#
4&47&1:7&/5#%(;,+1#3/<3#<%+5(#5:)71+)/+#+45#)"H0";&)+F/4?+5/4<#%(;,+1#;+4;(%=#n45&);&7:#
JKLJ}#@@d#LKkLzLKki#

ML# G(),/?&#!-#Ü&%;&1&#C-#R2!1/+#a-#>&;;&#f-#>&))"#!-#*;/4,"#f-#>+)"1+#a=#G/)c#&'#;&071/;+,/&4)#+45#
1&4<F,(%0# '"4;,/&4+1# +1,(%+,/&4)# +',(%# 1&;+1# (A;/)/&4# &'# %(;,+1# ,"0&%)# b/,3# ,%+4)+4+1#
(45&);&7/;#0/;%&)"%<(%:#ZXnP[=#`4,#O#>&1&%(;,+1#R/)#JKLi}#kLd#J\gzJii#
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MJ# O+c"H+")c+)#P-#O&,+",+)#D-#$&)c")#n-#P/c+1+")c+)#*-#D+1(/c+/,(FX+"</4/(4(#a-#*,%"7+)#w-#
$&)c")#X=#f(;+1#/4;&4,/4(4;(#+',(%#,%+4)+4+1#(45&);&7/;#0/;%&)"%<(%:=#JKLM}#Lzi#

Mk# *+/,&#q-#f"c"_+b+#P-#P+,)"5+#X-#f"c"4+<+#*-#*+c+0&,&#X-#I%+&c+#X-#m+c+9/0+#X-#`c(3+%+#
]-# f"# wF`-# `,&/# X-# f"9//# X=# >1/4/;+1# &",;&0(# &'# (45&);&7/;# )"H0";&)+1# 5/))(;,/&4# ?(%)")#
(45&);&7/;# 0";&)+1# %()(;,/&4# &'# 1+%<(# ;&1&%(;,+1# ,"0&%)# +)# 5(,(%0/4(5# H:# ;"%+,/?(#
%()(;,/&4=#*"%<#n45&);#JKLK}#J@d#k@kzk\J#

M@# S+3/4# ff-# ](/,0+4# *O-# S&"%c(# PO=# x/5(F'/(15# (45&);&7/;# 0";&)+1# %()(;,/&4# ?(%)")#
(45&);&7/;# )"H0";&)+1# 5/))(;,/&4# '&%# 1+,(%+11:# )7%(+5/4<# ;&1&%(;,+1# 1()/&4)d# +# ;&),F
(''(;,/?(4())#+4+1:)/)=#a",#JKLM}#

M\# O+;."()#O-#>3+"))+5(#*-#$&4;3&4#X-#>&%&4#n-#C(7/11/(_#D-#R+3+4#P-#!1H&":)#O-#*+",(%(+"#R-#
C(H1+4;#*-#G+30/#a-#C(<%&)#G-#$/&;3(#P=#n45&);&7/;#)"H0";&)+1#5/))(;,/&4#&%#(45&);&7/;#
0";&)+1#%()(;,/&4#'&%#1+%<(#;&1&%(;,+1#1+,(%+11:#)7%(+5/4<#1()/&4)â#*;/(4,/'/;#+45#(;&4&0/;#
5+,+#+%(#),/11#1+;c/4<=#a",#JKLM}#

Mi# S+%(45)(#GP-#P"),(%)#aR-#5(#a%++'#nOG-#?+4#5(4#S%&(c#fO>-#>&4),(4#n>O-#R&&%4(H&);3#$a-#
]+%5b/;c#O>-#5(#]/4<3#`]OX-#]&''#>-#O+4)(4#OP-#?+4#P/11/<(4#5(#x/,#!xP-#?+4#5(%#*;3(11/4<#
a$-# *;3&&4#nO-# *;3b+%,_#P$-#x("),(4#SC!P-#R/9c<%++'#Pa-#f&;c(4)#$-#S(0(10+4#x!-#
R(cc(%# n-# XGnmR# *,"5:# <%&"7=# G+45&0/)(5# ;&4,%&11(5# ,%/+1# &'# ,%+4)+4+1# (45&);&7/;#
0/;%&)"%<(%:# ?(%)")# (45&);&7/;# 0";&)+1# %()(;,/&4# '&%# 1+%<(# %(;,+1# +5(4&0+)# ZXGnmR#
*,"5:[=#a",#JKLM}#igd#MkgzM@i#

!
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Rectal endoscopic submucosal dissection in France: A large retrospective multicenter 

study of specialized centers 

 

Albouys J.!"  Guillaumot MA. #$, Lepilliez V.% , Pioche M.& , Legros R.!  , Chaussade S.# , 

Rivory J.& , Charissoux A.!  , Prat F.$#, Ponchon T.& , Leblanc S.#$, Rahmi G.'  ,  

Chabrun E.( , Barret M. #, Sautereau D.! , Kerever S.)  and Jacques J! .  

$

! $*+,-./+$01234567895:6,78+;63,7<79.+"$=2>$?@4@A6,+;"$B.C79+:$

#$*+,-./+$01234567895:6,78+;63,7<79.+"$=7/D.;$EFG2GH"$>;.-+,:.63$G5,.:$I$J+;3$?+:/5,6+:"$

G5,.: $

%$*+,-./+$01234567895:6,78+;63,7<79.+"$274.65<$K+5;$L+,C7M"$BA7;$

&$*+,-./+$01234567895:6,78+;63,7<79.+"$N07@5,0$2+,,.76$E=2>H"$BA7;$

' $*+,-./+$01234567895:6,78+;63,7<79.+"$2O4.65<$N@,743+;$P+7,9+:$G7C4.07@$EFG2GH"$G5,.: 

( $=+;6,+$C+0./7 8/D.,@,9./5<$L59+<<5;"$DO4.65<$D5@68<Q3-RS@+"$=2>$T7,0+5@U$

) $*+,-./+$0+$T.7:656.:6.S@+$+6$V;W7,C56.7;$L30./5<+$2O4.65<$*5.;6$B7@.:$EFG2GH"$G5,.: 

$
$

F@6D7,:$X$
$
!"#"$%&'()*+,-./' 012%3#/'4&#5%6&'789":;<3=>;4<#3=&2<"#3?3>%&/'@9,'A1:1B<#&2/')%$3>&4/'C#;26&/'
0&#&$%&D;?E31B4F>$;%?D63$'
'
G1%??;1$3<' H;#%&=(22&/' HA/' 4&#5%6&' 789":;<3=>;4<#3=&2<"#3?3>%&/' @9,' @36I%2/' J;#%4/' C#;26&/'
$;#%&=;22&D>FI3<$;%?DK#'
'
L%26&2<')MJN))NMO/'HA/'4&#5%6&'789":;<3=>;4<#3=&2<"#3?3>%&/'9P:%<;?' :#%5"' !&;2'H&#$3Q/' )B32/'
C#;26&/'?&:%??%&Q5%26&2<F3#;2>&DK#'
'
H;<I%&1' JN+@9M/' HA/'4&#5%6&' 789":;<3=>;4<#3=&2<"#3?3>%&/'9P:%<;?'R731;#7' 9&##%3</' )B32/'
C#;26&/'$ ;<I%&1D:%36I&F6I1=?B32DK#'
'
S3$;%2' )MGS+./' HA/' 4&#5%6&' 789":;<3=>;4<#3=&2<"#3?3>%&/' @9,' A1:1B<#&2/' )%$3>&4/' C#;26&/'
!"#$%&'(!")*(#+,&%-"# !
.
.<;2%4?;4' @9(,..(AM/' HA/' J#3K&443#' 3K' H&7&6%2&/' 4&#5%6&' 789":;<3=>;4<#3=&2<"#3?3>%&/' @9,'
@36I%2/'J;#%4/'C#;26&/'4<;2%4?;4D6I;144;7&F;:I:DK#'
'
!"#P$&'SNL+S-/'HA/'4&#5%6&'789":;<3=>;4<#3=&2<"#3?3>%&/'9P:%<;?'M731;#7'9&##%3</')B32/'C#;26&/'
0&#3$&#%53#BF>$;%?D63$'
'
(1#"?%&' @9(SN..+,T/' HA/' 4&#5%6&' 78;2;<3$3:;<I3?3>%&/' @9,' A1:1B<#&2/' )%$3>&4/' C#;26&/'
;1#&?%&D6I;#%4431UF6I1=?%$3>&4DK#'
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'
C#"7"#%6' JS(V/' HA/' 4&#5%6&' 789":;<3=>;4<#3=&2<"#3?3>%&/' @9,' @36I%2/' J;#%4/' C#;26&/'
K#&7&#%6D:#;<F;:I:DK#'
'
VI%&##B' J+W@9+W/' HA/' J#3K&443#' 3K' H&7&6%2&/' 4&#5%6&' 789":;<3=>;4<#3=&2<"#3?3>%&/'9P:%<;?'
M731;#7'9&##%3</')B32/'C#;26&/'<I%&##BD:326I32F6I1=?B32DK#'
'
.;#;I' )M*)(W@/' HA/' 4&#5%6&' 789":;<3=>;4<#3=&2<"#3?3>%&/' @9,' @36I%2/' J;#%4/' C#;26&/'
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Rectal endoscopic submucosal dissection in France: A large retrospective multicenter 

study of specialized centers 

Albouys J., Guillaumot MA., Lepilliez V., Pioche M., Legros R., Chaussade S., Rivory J., 

Charissoux A., Prat F., Ponchon T., Leblanc S., Rahmi G. ,  

Chabrun E. Barret M., Sautereau D., Kerever S. and Jacques J.  

 
In troduction 

Endoscopic submucosal dissection (ESD) is the treatment of choice for all superficial neoplasms of the 

gastrointestinal tract, with a low risk for lymph node metastasis, in Japan. However, no major study has 

investigated ESD in Europe.  

Methods 

This was a retrospective multicenter study of all rectal ESDs performed at expert centers in France 

between June 2010 and December 2016. Such centers were defined as those with regular recruitment 

that performed ! 150 ESD procedures over the previous 5 years. 

Results  

A total of 462 rectal ESD procedures were performed by 11 gastroenterologists at six centers. The en 

bloc, R0, and curative resection rates were 95.4%, 73.1%, and 67.9%, respectively. The local recurrence 

rate was 1.5%, while the perforation and post-procedural bleeding rates were 5.6% and 5.0%, 

respectively. In multivariate analyses, only female sex (odds ratio [OR] 0.59, p = 0.023) and one center 

(OR 0.35, p = 0.0002) were risk factors for non-R0 resection, and the achievement of exclusive ESD 

was a strong predictor of R0 resection (OR 23.52, p < 0.0001). Piecemeal resection, non-exclusive ESD, 

non-en bloc ESD, and non-R0 were strongly associated with risk for local recurrence. The presence of 

a positive horizontal margin in cases of exclusive en bloc ESD was not associated with local recurrence. 

Conclusion 

Rectal ESD, when performed at expert centers in Europe, provides results equivalent to those of 

Japanese teams. The key prognostic factor to avoid local recurrence is performing exclusive en bloc 

ESD. 
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Introduction  
 

Endoscopic submucosal dissection (ESD) was developed in Japan in the early 2000s to treat  superficial 

gastric neoplasms, with equivalent oncological efficiency but less morbidity and cost compared to 

surgery [1Ð4] . Nowadays ESD is the treatment of choice for all superficial neoplasms of the 

gastrointestinal tract, with low risk for lymph node metastasis, in Japan [5]. It allows en bloc resection 

with perfect pathological analyses that predict the risk for lymph node involvement [6]. In the 

colorectum, compared to standard endoscopic mucosal resection (EMR; including en bloc or piecemeal 

resection), ESD is associated with a very low recurrence rate (1%), and can cure superficial cancer in 

addition to pre-neoplastic lesions [7Ð10]. However, it is technically challenging and associated with a 

higher cost, a higher risk for complications, and a long learning curve, particularly in Western countries 

where superficial gastric neoplasms are infrequent. 

Large rectal lesions are a potential target for ESD in Europe to recruit a large number of cases during 

the learning curve [11]. Although ESD in this location remains technically more difficult than in the 

stomach or esophagus, performing this procedure under peritoneal reflection results in less 

consequences in case of perforation.  

 

The results of the first European and French studies on this procedure did not yield similar results to 

those obtained by Japanese teams [12,13], which has resulted in a debate over whether EMR or ESD 

should be employed as the reference technique for large superficial colorectal lesions. Since these initial 

studies were published, several factors have improved the results of ESD in Europe, including better 

training on animal models, more regular training with experts, improvements in the devices used [14], 

the development of new ESD strategies [15Ð18], and an increase in recruitment of patients through the 

development of specialized ESD centers. 

We report here a large European multicenter investigation of rectal ESD for large superficial rectal 

neoplasms, which included six expert ESD centers in France. 

 

Patients and methods 

Data collection 

This was a retrospective multicenter study of all rectal ESD cases performed at specialized ESD centers 

in France between June 2010 and December 2016. Such centers were defined as those with regular 

recruitment that each performed more than 150 ESD procedures over the previous 5 years, between 

January 1, 2013 and January 1, 2018.  

 

The cases of expert teams with a local prospective database of ESD cases were included. All cases of 

lesions referred for a resection that included ESD were included. Retrospective analyses of the 

endoscopy report, histological analyses, hospital stay, and follow-up were performed to confirm that the 
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data were included in all local prospective databases. If follow-up colonoscopy data were missing, the 

patient or gastroenterologist involved was contacted to obtain the information. A total of 11 

gastroenterologists performed the 462 rectal ESD procedures included in this study. All  of them had 

benefited from previous animal training with a minimum of 40 dissections each and have performed at 

least 50 ESD.  

 

Inclusion criteria  

The inclusion criteria were as follows: age > 18 years, consent for the ESD procedure, lesions 

larger than 2 cm, rectal lesions between 0Ð15 cm without suspicion of deep submucosal 

invasion according to endoscopic and/or endoscopic ultrasound (EUS) analyses, and rectal 

lesions between 0Ð15 cm with suspicion of deep submucosal invasion according to endoscopic 

and EUS analyses with contraindication to a surgical procedure after validation by an 

oncological multidisciplinary team.  

 

Pre-therapeutic evaluation  

All rectal lesions were analyzed by endoscopy before the procedure to verify that endoscopic resection 

was indicated. White light endoscopy and virtual chromoendoscopy using narrow band imaging (NBI), 

were performed. The Olympus GIF-HQ180 and GIF-HQ-190 endoscopes were used before 2012 and 

after 2012, respectively. One center used FUJIFILM 700 with FICE and then Blue laser imaging (BLI). 

Validated criteria from the Paris, Lateral Spreading Tumor, KUDO, and SANO classifications [19Ð23] 

were used to identify lesions for which deep tumoral invasion was not suspected. In cases of uncertain 

deep infiltration, EUS was performed to verify the absence of lymph node metastasis and infiltration of 

the muscular layer. In cases of possible deep infiltration of the submucosa but with clear 

contraindications to surgery, ESD was proposed to the patients after validation by a multidisciplinary 

oncological meeting.  

 

ESD procedure  

All procedures were performed under general anesthesia with tracheal intubation. Gastroscopes or 

therapeutic pediatric colonoscopes were used for resections. A soft transparent hood (Olympus or FUJI) 

and Erbe VIO200D or 300D generators were used. Normal saline, glycerol mixture (NaCl 0,9% (85%), 

Glycerol (10%), Fructose (5%)), or Voluven̈  (Fresenius Kabi, France) dyed with indigo carmine were 

chosen as injection fluid according to the choice of the operators. An Endocut I current (interval 2-effect 

2-duration 2 was used to perform mucosal incisions. Submucosal dissection was performed using swift 

coagulation (effect 3 or 4, power 30Ð80 W, according to the choice of the ESD knive or Endocut 

according to the choice of the endoscopist. Prophylactic and therapeutic vessel coagulation were 

performed with a dissection knife, coagulation forceps (Coaggrasper, Olympus, France, Soft 
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Coagulation effect 5Ð80 W), or hot forceps (Boston Scientific, France; Forced Coagulation, effect 3, 30 

W) according to the type of vessel and the choice of the surgeon. At the end of the procedure, the resected 

scar was carefully inspected and visible vessels were prophylactically coagulated. In cases of 

perforation, endoscopic closure with clips was performed.  

 

Definitions 

We used the following clinical endpoint definitions of the European Society of 

Gastrointestinal Endoscopy guidelines [6]. 

 

-En bloc resection: Resection in a single specimen, contrary to a piecemeal resection. 

-R0 resection: En bloc resection with free histological margins deeply and laterally. The 

presence of a contact margin with adenoma, potentially bound in one artifact of coagulation 

was defined as R1. 

- Curative resection: En bloc R0 resection without pejorative histological prognostic factors 

(submucosal invasion deeper than 1000 micrometers, tumor budding, lymphovascular 

invasion, or grade of differentiation !  2). 

- Exclusive ESD: Resection performed entirely with a dissection knife, contrary to a hybrid or 

piecemeal resection, in which a dissection knife and polypectomy snare were used. 

-Piecemeal resection: Resection in more than one specimen. 

-Hybrid ESD: Resection by snare after mucosal incision and submucosal dissection of the 

circumference of the lesion. 

- Perforation: Visualization of the perirectal space or the peritoneal cavity after muscular 

defect.  

- Post-procedural bleeding: occurrence of a delayed rectal bleeding requiring an endoscopic 

hemostatic procedure and/or a blood transfusion. 

- Size of the lesion: macroscopic evaluation of the two diameter of the resected specimen (mm) 

- Area of the lesion: with the ellipse formula: ;#&;'X$$ aY' l'X4$;??' 7%;$&<&#'X$$YmaY'! ' X?;#>&'

7%;$&<&#'X$$YmaY'! 'nD'

 

Study outcomes 

The principal outcome of this study was the rates of En Bloc, R0, and curative ESD resection. The 

secondary outcomes were the evaluation of adverse events and their management and the evaluation of 

the factors associated with non-R0 resection and nonexclusive ESD resection. We also assessed the 

effects of the learning curve of ESD before and after 40 procedures. 
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Statistical analyses 

Univariate comparisons were performed using the FisherÕs test for qualitative variables and the 

Wilcoxon rank test for quantitative variables. Multiple logistic regression analyses were performed, 

which included significant data or close to significant data from univariate analyses. A p-value < 0.05 

was considered to indicate statistical significance. All data were analyzed using the open-source 

software R version 3.0.2 (2013Ð09Ð25) and LATEX on an i386-w64-mingw32 platform. Quantitative 

data are expressed as the median and interquartile range (IQR) and qualitative data are expressed as 

numbers with percentages. 

 

Ethics 

This study was in accordance with Helsinki declaration and was approved by the Institutional Review 

Board and the Ethical Committee of Limoges University Hospital Center, and all patients provided 

informed consent before the procedure. 

 

Results 

 

Population and resected lesions (Table 1) 

Between June 2010 and December 2016, a total of 462 patients underwent a rectal ESD procedure. 

The mean age of the patients was 67.4 ± 11.8 years and 50.4% were male. The resected lesions had a 

mean diameter of 53.9 ± 25.5mm with a mean  area of 2102.6 ± 2243.9 mm2. Of the lesions, 120 

(26.1%) were adenoma with low grade dysplasia, 152 (33.1%) were adenoma with high grade 

dysplasia, 112 (24.4%) were intra-mucosal adenocarcinoma, 28 (6.1%) were invasive 

adenocarcinomas with submucosal invasion less than 1000 µm, 29 (6.3%) were invasive 

adenocarcinomas with submucosal invasion deeper than 1000 µm, and 10 (2.2%) were T2 

adenocarcinomas, and 1 (0.2%) was a T3 adenocarcinoma. 10 lesions (2.2%) were non-adenomatous 

lesions (squamous cell carcinoma, neuroendocrine tumor, or hamartoma). 

 

ESD procedure 

Of the 462 cases, exclusive ESD resection was performed in 433 (93.7%) patients. Among the 23 (5.0%) 

cases in whch exclusive ESD was not performed, there were 16 (3.5%) piecemeal resections and 7 

(1.5%) hybrid resections. Of all 462 procedures, 456 (98.7%) were performed endoscopically. Six 

(1.3%) procedures were interrupted due to failure and a surgical procedure was performed. The mean 

duration of the procedure was 115.8 o 87.1 min with a mean dissection speed of 22.6 o 16.5 mm2/min. 

A Dual Knife (Olympus, Tokyo, Japan) was used in 237 cases (51.3%), a Flushknife (Fujinon, Tokyo, 

Japan) in 116 cases (25.1%), a hybrid knife (Erbe Tubingen, Germany) in 74 cases (21.4%), and a Nestis 

water-jet (Nestis SAS, Lyon, France) in 27 cases (7.8%). The remaining eight cases were performed 
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using an IT knife nano (Olympus, Tokyo, Japan), a Sumius cutter (Sumius, Japan), a TT knife (Olympus, 

Tokyo, Japan), or a Hook knife (Olympus, Tokyo, Japan). The injection fluid used was a glycerol 

mixture in 242 cases (52.4%), Voluven in 118 cases (25.6%), hyaluronic acid 0.5% in 45 cases (9.7%), 

and normal saline in 20 cases (4.3%). Data on the liquid injected were missing for 37 (8.0%) procedures. 

 

Primary outcome (Table 2) 

The rates of en bloc resection, R0 resection, and curative resection were 94.1% (435/462), 73.1% 

(338/462), and 67.9% (314/462), respectively. Among R1 patients, 11 lesions had positive deep margins 

but negative lateral margins, 5 had invasion of the horizontal and deep margins, and 81 had free deep 

margins but non-free lateral margins. Among the non-curative resections, 6 procedures were 

unsuccessful, 118 were non-R0, and 24 were en bloc R0 resections but non-curative, including 20 lesions 

with submucosal invasion > 1000 " m, 5 with lympho-vascular invasion, 3 with poor differentiation, and 

3 with budding.  

 

A total of 10.3% (48/462) patients had a procedural adverse event but mortality was null; 5.6% (26/462) 

of the procedures were complicated by perforation. One of these perforations was linked to a tumor with 

deep invasion, which had initially been poorly evaluated; it was surgically resected during the same 

anaesthesia. All other cases of perforation were treated endoscopically by clipping and medical 

treatments using analgesics and antibiotics. No secondary surgeries were necessary for the management 

of perforations. Post-procedural bleeding occurred in 5.0% (23/462) of the procedures, and all cases 

were treated endoscopically.  

 

When comparing the uncomplicated and complicated groups (table 3),!there were significant differences 

in procedure duration (170 vs. 88 min; p < 0.001), lesion size (1900 vs. 1300 mm2; p = 0.015), rate of 

En bloc resection (95.4% vs. 83.3%; p = 0.003), rate of exclusive ESD (94.9% vs. 83.3%; p = 0.005), 

and length of hospital stay (4 vs. 2 days; p = 0.0001) (Table 3). !

 

Follow-up data and secondary surgery 

During the follow-up period, seven (1.5%) patients had a local recurrence, including three who 

underwent a piecemeal resection, two who had positive lateral margins, and two despite initial en bloc 

R0 resection. 

 

Piecemeal resections, nonexclusive ESD, non-monobloc ESD, and non-free lateral margins were 

strongly associated with risk for local recurrence (Table 4). However, the presence of a positive 

horizontal margin in the case of an exclusive en bloc ESD was not associated with risk for local 

recurrence. No multivariate analyses could be performed because of the small number of recurrences (n 

= 7). All cases of local recurrence were treated endoscopically.  
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Surgery was performed in 34 (7.3%) patients. Of these, 27 (79.4%) had risk factors for lymph node 

metastasis, 6 (17.6%) experienced procedural failure, and 1 (2.9%) had ulcerative colitis with extensive 

dysplasia at follow-up. No surgery was performed secondary to complications. Lymph node invasion 

was found in 20.5% (7/34) of patients.  

 

Secondary outcomes 

 

Factors associated with non-R0 resection 

A longer procedure duration (150 min vs. 76 min, p < 0.0001), slower speed (13 vs. 19 mm2/min, p = 

0.0004), higher post-procedural bleeding rate (8.8% vs. 3.55%, p = 0.028), and non-exclusive ESD 

resection (83.05% vs. 99.1%, p < 0.0001) were associated with non-R0 resection (Figure 1). R0 resection 

was associated with a shorter hospitalization stay (3 days vs. 2 days, p = 0.019). The local recurrence 

rate was significantly higher in the non-R0 group (4.03% vs. 0.59%, p = 0.017)  

In univariate analyses, female sex, having the ESD procedure performed at center 1, and the presence 

of complication(s) or post-procedural bleeding were significant risk factors for non-R0 resection, 

while exclusive ESD was a strong predictor for R0 resection. In multivariate analyses, only sex and 

having the ESD procedure performed at center 1 remained risk factors for non-R0 resection, while 

exclusive ESD remained a strong predictor for R0 resection  

 

Factors associated with non-exclusive ESD resection (Fig. 2) 

Of all endoscopic procedures, 433 were exclusive ESD, while 23 were piecemeal or hybrid resections. 

The exclusive ESD group had more extensive lesions (1400 mm2 vs. 940 mm2; p = 0.016), a higher 

resection speed (18 mm2/min vs. 4.4 mm2/min; p = 0.008), a better en bloc resection rate (99.3% vs. 

17.2%, p < 0.0001), a higher R0 resection rate (77.3% vs. 13.04%, p < 0.0001), a higher curative 

resection rate (71.8% vs. 13.04%, p < 0.0001), and a lower local recurrence rate (0.9% vs. 13%, p = 

0.004), regardless of the status of the horizontal margin. 

 

Assessment of the effects of the ESD learning curve (Fig. 3)  

The results of the first 40 ESD procedures from the six centers were compared to measure the impact of 

experience on ESD success. After performing the first 40 ESD procedures, the procedure time was 

shorter (70 min vs. 120 min, p < 0.0001), the procedure was completed more quickly (21 mm2/min vs. 

14 mm2/min, p < 0.0001), and the post-procedural bleeding rate was lower (2.89% vs. 7.27%, p < 0.034). 

The learning curve defined by performing at least 40 cases was not associated with a decreased of 

perforations (6.82% vs. 4.55%, p = 0.32), with an improvement of R0 resections (70.45% vs. 76.15%, 

p = 0.17) and of curative resections (65.45% vs. 71.13%, p = 0.19).  
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Discussion 

Our study is one of the largest series of rectal ESD performed in Western countries. The rates of en bloc 

resection (95.4%), R0 resection (73.1%), and local recurrence (1.5%) were similar to those published 

by Japanese teams and better than those presented in the first European series investigating ESD, which 

reported en bloc resection rates of 64Ð66.7% and R0 resection rates of 53Ð61.1% [12,13]. To date, the 

largest study on rectal ESD is a German study that included 302 lesions resected by two physicians [24]. 

The rates of en bloc resection, R0 resection, and recurrence were 80.5%, 67.2% and 4.8%, respectively. 

 

The ability to train using animal models, the evolution of ESD devices, and the development of ESD 

strategies [15,17,25] and fewer expert centers with higher levels of recruitment all underlie these 

improvements. 

 

Moreover, improvements in R0 resection results was associated with the decrease of complication rates. 

Indeed, in the first French series that investigated rectal ESD, the perforation rate was 18% and the post-

procedural bleeding rate was 13%, with two patients requiring surgical hemostasis [13]. In our study, 

the presence of complications was related to a longer procedure time, a larger lesion size, and a longer 

hospital stay. These factors have also been shown in Japanese studies [16]. 

 

Our study demonstrated the importance of En bloc resection in exclusive ESD to prevent neoplasm 

recurrence. A mixed technique with piecemeal or hybrid ESD was associated with a recurrence rate 

close to that of a large series that investigated piecemeal EMR [8-9] and does not justify the investment 

in time, money, and higher risk for complications associated with this procedure. It has also been 

reported that rectal ESD associated with piecemeal resection give similar recurrence rate than piecemeal 

EMR [27,28]. Nonexclusive ESD procedures were associated with smaller lesions, a higher rate of 

complications, and a lower resection rate. It is probable that the lesions for which exclusive ESD was 

not performed were more technically difficult lesions associated with conditions such as fibrosis, large 

macronodules, and folds [29,30] . However, these data could not be analyzed retrospectively. On the 

other hand, individual analyses of the 23 failure cases (Table 6) demonstrated that 20 of these (87%) 

were high risk difficulty lesions due to post-surgery recurrence, post-EMR recurrence, large 

macronodules, ulcerative colitis, and deep adenocarcinoma invasion. 

 

The presence of a positive dysplastic horizontal margin had no impact on recurrence for en bloc 

exclusive ESD resections as it was recently suggested by a recent Japanese study [31]. The majority of 

positive horizontal margins was due to contact with coagulation artifacts due to retraction of the 

specimen after resection. Endoscopic margin are probably clear enough thanks to latest generation of 

high definition endoscopes to ensure endoscopic lateral margins accurately. Our study also confirms the 
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results of previous Japanese studies [32] on technique-dependent operator success, because one of our 

expert centers had poorer R0 resection results. 

 

A strength of our study is its multicenter design, including six centers and 11 physicians. To date, 

Western studies have included only single centers with one physician who received individual training 

from Japanese endoscopists. In our study, only 3 of the 11 physicians received training from Japanese 

experts, while the others were trained using animal models or in training course in Europe. 

 

Moreover, the mean size of the lesions included in this study (54 mm # 39 mm) was much higher that 

those included in previous colorectal ESD series, with 51.5% of the lesions that were larger to 5 cm of 

large diameter contrary to only 18% in the publication of Saito et al from the National Cancer Center 

Hospital in Tokyo [32]. Indeed, R0 resection and complication rates are directly associated with lesion 

size. In univariate analyses, lesion size was a risk factor for the occurence of complications. 

 

Our results concerning the learning curve of ESD are also noteworthy. At centers that follow the 

European Society of Gastrointestinal Endoscopy training position statement, the learning curve did not 

influence oncological results but reduced the rate of complications and increased the speed of the 

procedure. Decreasing procedure duration by increasing procedure speed is an important aspect of the 

development of the ESD technique. 

 

Our results confirm that rectal ESD can be performed at expert European centers with the same 

efficiency as those performed by Japanese teams, providing further data on the best therapeutic strategy 

for large superficial rectal lesions. However, two therapeutic strategies for large rectal lesions can be 

considered alternatives to ESD. The first is transanal endoscopic microsurgery (TEM). Several 

retrospective studies have compared ESD with TEM [33Ð35], taking into account lesion type, patient 

origin, and number of patients, and all have found no oncological differences but a longer hospitalization 

duration and higher cost associated with TEM compared to ESD. While no short-term differences in 

complications were found in these studies, recently published studies have reported significant rates of 

anal incontinence (20Ð30%) for up to 8 years after TEM [36,37]. This complication was shown to 

significantly alter quality of life in one study, but has never been reported in a large series investigating 

rectal ESD. Moreover, a recent randomized study from The Netherlands compared TEM and piecemeal 

EMR for large benign rectal lesions [38]. No difference was observed in terms of local recurrence at 6 

months (15% vs. 11%). Such high rates of local recurrence have never been observed in an ESD series, 

even at nonexpert centers. The lower quality of view  obtained with TEM scopes and the absence of 

virtual chromo-endoscopy likely explain the difficulties to determinate the lateral margins of the lesions 

during surgery. The second alternative technique is piecemeal EMR. In large retrospective and 

observational studies, EMR was associated with a shorter procedural time and a lower number of 
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perforations but a higher recurrence rate [8,9,39,40]. The recurrence rates published in previous studies 

have ranged from 12% to 20%, with >90% of cases of recurrence being treatable with endoscopy. No 

well-designed prospective randomized study has directly compared piecemeal EMR and ESD, 

particularly in the rectum. A recent study that used a modeling approach based on the results of the ACE 

cohort from Australia found that a selective strategy based on endoscopic aspects of lesions and their 

risk of degenerating would be best from a medico-economical standpoint for choosing a therapeutic 

strategy, reserving ESD for lesions at risk for submucosal cancer [41]. However, the recurrence rate of 

12% in the piecemeal group reported in that study was related to small lesion sizes (25 mm), which are 

usually not the target lesions for ESD. Indeed, the same authors reported a score system assessing the 

difficulty of the technique and the results of pEMR in such lesions. They showed that in SMSA 4 (Size, 

Morphology, Site, Access score) lesions (the most difficult cases) the  recurrence rate was 23,5%, the 

perforation rate was  

2,2%, the technical Failure was 7,1%, and the surgical rate at 2 weeks was 11,3% which are far from 

our results. In our study 70% of lesions were SMSA 4 and we did not found any difference in outcomes 

between SMSA 4 and SMSA 2 and 3 lesions. Finally, the idea of using a selective strategy is based on 

endoscopic prediction of the risk for submucosals cancer invasion . This risk is currently poorly 

evaluated by Western endoscopists [42](34,9% in the paper of the Bahin and al) [41] . Recently, in a 

randomized study in The Netherlands that compared piecemeal EMR and TEM [38], 15% of patients 

were wrongly diagnosed with benign lesions, placing doubt on the potential success of using selective 

strategies in routine practice. Finally, the piecemeal therapeutic approach requires multiple  surveillance 

colonoscopies, with a potential risk of follow-up loss and increase costs. This risk of poorly followed 

recurrence has already been evaluated as responsible for approximately 10% of interval cancers [43]. 

Three prospective randomized studies are underway comparing ESD  with piece-meal EMR for large 

rectal superficial lesions in  Western countries. Results of our study could be useful to compare EMR 

and ESD. 

 

In conclusion, rectal ESDs performed at expert centers in Europe can achieve results similar to those of 

Japanese teams, with rates of en-bloc resection, R0 resection, and local recurrence of 95.4%, 74.1%, and 

1.5%, respectively, and no complication-related operations. ESD should be considered in cases in which  

en bloc resection is necessary, especially in cases of superficial carcinoma of the rectum to assess the 

quality of the endoscopic resection according to the criteria of the Japanese society of colo rectal surgery 

[5]. In cases of benign tumors, the key prognostic factor to avoid local recurrence is performing 

exclusive en bloc ESD. Given the low recurrence rate, the good safety and the low sensitivity of 

superficial cancer prediction the preferred treatment for this type of lesion should be ESD in expert 

centers in particular for lesions larger than 4 cm. 
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Table 1. Patient and lesion characteristics 

 
LGD: low grade dysplasia, HGD : High grade dysplasia, ADK im : intra mucosal adenocarcinoma,  
-8!s!('''!28S!-2@82=1-<4!6#[<-61#!4%--!;+<#!('''!86=318%;%3-T!
!

 

 

 

 

 

 

 

Patient characteristics  

 Sex male:female, n (%) 233 (50.44%):173 (49.56%) 

 Age, years 67.4 o 11.8 

ESD procedure  

 Duration (min) 115.8 o 87.1 

 Speed (mm2/min) 22.6 o 16.5 

 Knife   

 Dual knife 237 (51.52%) 

 Flush knife 116 (25.22%) 

 HybridKnife 74 (16.09%) 

 Other 35 (7.5%) 

Lesion characteristics  

Mean Diameter (mm) 53.9 o 25.5 

Mean Surface area (mm2) JLKJ=\#Ñ#JJ@k.9 

Histology, n (%)  

 LGD 120 (26.14%) 

 HGD 152 (33.12%) 

 ADK im 112 (24.4%%) 

 pT1 sm < 1000um 28 (6.1%) 

 pT1 sm > 1000um 29 (6.32%) 

 !  pT2 11 (2.4%) 

 Other 10 (2.17%) 
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Table 2. Primary outcomes 

 

Type of resection  

 Exclusive ESD 433/462 (93.7%) 

 Piecemeal 16/462 (3.5%) 

 Hybrid 7/462 (1.5%) 

 Failure 6/462 (1.3%) 

En bloc 435/456 (95.4%) 

Margins   

 R0 338/462 (73.1%) 

 Rx (piecemeal) 21/456 (46%) 

 En bloc R1 97/456 (21.3%) 

 Horizontal margin positive                      
              LGD 
            HGD 
            Cancer 

81/97 (83.5%) 
  73/97 
  8/97 
  0/97 

 Deep margin positive 
            LGD 
           HGD 
            Cancer 

11/97 (11.3%) 
   0/11 
   0/11 
  11/11 

 Horizontal and deep margins positive  5/97 (5.2%) 

Curative resection  

Curative 314/462 (67.9%) 

Noncurative 142/456 (31.1%) 

           Non-R0 118/142 (83.1%) 

           Noncurative R0 24/142 (17%) 

                      Sm > 1000  20/24  

                      Lymphovascular embolism  5/24  

                      Budding  3/24  

                    Low differentiation  3/24  

!
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Table 3. Comparison of patients with and without complications  

ESD, endoscopic submucosal resection. 
The quantitative values are expressed by the median and interquartile range. 
 

 

 

 

 

 

 

 

 

 

 

 
Complications 

(n = 48) 
No complications 

(n = 414) 
P-value 

 Duration (min)  
170 

[90Ð70] 
88 

[50Ð150] 
< 0.0001 

 Surface area (mm2) 
1900 

[1200Ð2700] 
1300 

[730Ð2600] 
0.015 

 

 Exclusive ESD  83.3% 94.9% 0.005 

 En bloc 83.3% 95.4% 0.003 

 R0 64.5% 74.1% 0.16 

Length of hospital stay (days) 
4 

[3Ð5] 
2 

[2Ð3] 
< 0.0001  
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Table 4. Risk factors for local recurrence determined by univariate analyses  

 
Recurrence 

(n = 7) 
No recurrence 

(n = 421) 

 
OR P-value 

En bloc 57.1% 96.4% 
0.05 

[0.0078; 0.37] 
0.002 

Exclusive ESD  57.1% 96.0% 
0.05 

[0.0089; 0.42] 
0.002 

Free lateral margins 28,6% 76,7% 
0,12 

[0.01;0.76] 
0.01 

Exclusive ESD R1 lateral margin 28,6% 19.7% 
1.6 

[0.15; 10.15] 
0.63 

Female sex 85.7% 49.9% 
6 

[0.71; 278.2] 
0.12 

Median Diameter (mm) 50 55  0.74 

Median Surface (mm2) 1400 1200  0.68 

ESD, endoscopic submucosal resection. 
The quantitative values are expressed by the median and interquartile range. 
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Figure 1. Comparison of the R0 and non-R0 groups. 
The quantitative values are expressed by the median. 
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Table 5. Risk factors for R0 resection 

 Univariate analyses Multivariate analyses 

 OR (95% CI) p-value OR (95% CI) p-value 

Complications 
0.52 

(0.27Ð0.99) 
0.0046 

1.90 
(0.55Ð6.59) 

0.314 

Post-procedural bleeding 
0.37 

(0.16Ð0.87) 
0.022 

0.25 
(0.05Ð1.17) 

0.0789 

Exclusive ESD 
24.7 

(7.25Ð84.4) 
< 0.0001 

23.52 
(6.56Ð84.27) 

< 0.0001 

En bloc resection 
64214 

(0Ð153 x108) 
0.70   

Female sex 
 

0.60 
(0.40Ð0.92) 

0.018 
0.59 

(0.37Ð0.93) 
0.023 

Center 1 
0.33 

(0.20Ð0.55) 
< 0.0001 

0.35 
(0.20Ð0.62) 

0.0002 

           OR, odds ratio; CI, confidence interval; ESD, endoscopic submucosal dissection.  
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Figure 2. Factors associated with nonexclusive ESD 
The quantitative values are expressed by the median. 
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Figure 3. Effect of the learning curve on main outcomes 
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Table 6. Individual analyses of nonexclusive ESD cases  

 Procedure Context 

Patient 1 Hybrid Post-EMR recurrence 

Patient 2 Piecemeal Post-surgery recurrence  

Patient 3 Piecemeal Post-surgery recurrence 

Patient 4 Piecemeal Per procedure perforation with pneumoperitoneum 

Patient 5 Piecemeal Deep invasion (T3) 

Patient 6 Piecemeal Post-surgery recurrence 

Patient 7 Piecemeal Post-surgery recurrence 

Patient 8 Piecemeal Post-surgery recurrence 

Patient 9 Piecemeal Post-EMR recurrence 

Patient 10 Piecemeal Macronodule with muscle retracting sign 

Patient 11 Hybrid Ulcerative colitis 

Patient 12 Hybrid Ulcerative colitis 

Patient 13 Piecemeal Macronodule with muscle retracting sign 

Patient 14 Hybrid Macronodule with muscle retracting sign 

Patient 15 Piecemeal Macronodule with muscle retracting sign 

Patient 16 Hybrid Ulcerative colitis and post-EMR recurrence 

Patient 17 Hybrid Invasion of the anal verge 

Patient 18 Hybrid No particular context 

Patient 19 Piecemeal No particular context 

Patient 20 Piecemeal 1st procedure of a center 

Patient 21 Piecemeal 1st procedure of a center 

Patient 22 Piecemeal Deep invasion (T3) 

Patient 23 Piecemeal No particular context 

EMR, endoscopic mucosal resection. 
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